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RUL^`DYDQMHP�SULURGQLK�UHVXUVD��SURX]URNRYDR�MH�NDWDVWURIDODQ�SDG�NYDOLWHWD

CLYRWQH�VUHGLQH�L�QHSUHNLGDQ�SRUDVW�]DJD_HQMD�VYLK�GHORYD�SODQHWH��SURX]UR�

NXMX`L�WDNR�QL]�JOREDOQLK�SUREOHPD�NRML�WUDCH�KLWQR�UH^HQMH��1HSUHNLGQH

HPLVLMH�]DJD_LYDaD�X�DWPRVIHUX��YRGX�L�]HPOML^WH�SUHWH�GD�R]ELOMQR�SRUH�

PHWH�UDYQRWHCX�X�SULURGL�GRYRGH`L�WDNR�X�SLWDQMH�L�RSVWDQDN�VDPH�OMXGVNH

YUVWH��,]�WLK�UD]ORJD��X�SRVOHGQMH�YUHPH�VH�aHVWR�SRVWDYOMD�SLWDQMH�VDQDFLMH

L�UHGXNFLMH�QHJDWLYQLK�DQWURSRJHQLK�XWLFDMD�QD�UD]OLaLWH�HNRVLVWHPH��WUDCH�VH

HNRQRPLaQD�L�HILNDVQD�UH^HQMD�NRMLPD�EL�VH�WDNDY�XWLFDM�VPDQMLR�QD�PLQL�

PXP��RGQRVQR�HOLPLQLVDR�
-HGDQ�RG�QDMYH`LK�SUREOHPD�HNRORJLMH�GDQDV�VYDNDNR�SUHGVWDYOMDMX

WH^NL�PHWDOL�7H^NL�PHWDOL�RREXKYDWDMX�JUXSX�RG����HOHPHQWD��RG�NRMLK�VX

QHNL�YDCQL�]D�YL^H�ELOMNH��DOL�X�YH`LP�NRQFHQWUDFLMDPD�RQL�VH�SRQD^DMX

WRNVLaQR�L�L]D]LYDMX�EURMQH�SRVOHGLFH��1MLKRYD�GRVWXSQRVW�X�]HPOML^WX�]DYLVL

RG�EURMQLK�SULURGQLK�IDNWRUD�L�SURFHVD��DOL�YHOLNLP�GHORP�L�RG�DQWURSRJH�

QRJ�XWLFDMD��.DVWRUL�HW�DO���������aRYHN�VYRMLP�XWLFDMHP�L�GHODWQRVWLPD�QD�

MYH`LP�GHORP�GRSULQRVL�SRYH`DQMX�QMLKRYH�NRQFHQWUDFLMH�X�CLYRWQRM�VUHGLQL�
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7DNR�WH^ND�LQGXVWULMD��L]GXYQL�JDVRYL��GHSRQLMH��RWSDGQH�YRGH��UXGDUVWYR�

HQHUJHWLND�L�VO��GRSULQRVH�SRYH`DQMX�NRQFHQWUDFLMH�WH^NLK�PHWDOD�X�]HPOML�

^WX��.DVWRUL�HW�DO���������3RUHG�WRJD�SRYH`DQMH�NLVHORVWL�]HPOML^WD�XVOHG

NLVHOLK�NL^D�GDOHNR�YL^H�SRYH`DYD�GRVWXSQRRVW�PHWDOD�ELOMNDPD��.DVWRUL�HW

DO�������.RML`�HW�DO���������5D]OLaLWL�WH^NL�PHWDOL�X�]HPOML^WX�LPDMX��YH`�X

PDOLP�NRQFHQWUDFLMDPD��L]UD]LWR�QHJDWLYQR�GHORYDQMH�QD�ELOMNX��D�SRVUHGQR�

]DJD_LYDQMHP�YRGH��YD]GXKD�L�ELOMQRJ�SRNULYDaD�L�QD�RVWDOL�CLYL�VYHW���SD

MH�VWRJD�UD]YLMDQMD�VLVWHPD�UH^DYDQMD�RYRJ�SUREOHPD�YHRPD�ELWQR�
)LWRUHPHGLMDFLMD�SUHGVWDYOMD�MHGDQ�RG�WDNYLK�VLVWHPD��1DLPH��X�FLOMX

XNODQMDQMD�SROXWDQDWD�L]�HNRVLVWHPD�NRULVWH�VH�VSRVREQRVWL�ELOMDND�GD�XVYD�

MDMX�L�DNXPXOLUDMX�UD]OLaLWH�VXSVWDQFH�X�VYRMLP�WNLYLPD��3RVOHGQMLK�QHNROLNR

JRGLQD�]DSRaHW�MH�LQWH]LYDQ�UDG�QD�XQDSUH_LYDQMX�ILWRUHPHGLMDFLRQLK

WHKQLND�L�QMLKRYRP�SRYH]LYDQMX�VD�QDMQRYLMLP�VD]QDQMLPD�R�IL]LROR^NLP�L

PROHNXODUQLP�PHKDQL]PLPD�ELOMDND��7RNRP�YUHPHQD�SDUDOHOQR�VD�QMHQLP

UD]YRMHP�GR^OR�L�GR�JUDQDQMD�ILWRUHPHGLMDFLMH�QD�YL^H�QDXaQLK�GLVFLSOLQD

�6DOW�HW�DO�������
-HGQD�RG�WLK�PHWRGD�MH�L�ILWRHNVWUDNFLMD�¬�NRUL^`HQMH�ELOMDND�VSRVREQLK

]D�DNXPXODFLMX�RGUH_HQLK�SROXWDQDWD�L]�]HPOML^WD�X�GHORYLPD�NRML�VH�PRJX

HILNDVQR�RGVWUDQLWL�VD�VWDQL^WD��2YD�PHWRGD�VH�UD]YLMD�X�GYD�RVQRYQD�SUD�

YFD�¬�KHODWLPD�DVLVWLUDQD�ILWRHVWUDNFLMD�L�NRQWLQXLUDQD�ILWRHNVWUDNFLMD��6DOW

HW�DO���������'UXJD�PHWRGD�MH�GDOHNR�MHGQRVWDYQLMD�L�HNRQRPLaQLMD��DOL�EX�

GX`L�GD�VX�SULURGQL�KLSHUDNXPXODWRUL�QDMaH^`H�ELOMNH�VD�YHRPD�GXJLP

CLYRWQLP�FLNOXVRP��WH^NR�VH�RWNULYDMX�L�LPDMX�XVNH�CLYRWQH�DUHDOH��QMHQD

SULPHQD�QLMH�WROLNR�UD^LUHQD��6WRJD�MH�SUL�KLWQLP��NUDWNRYUHPHQLP�LQWHUYHQ�

FLMDPD�GDOHNR�NRULVQLMD�PHWRGD�KHODWLPD�DVLVWLUDQH�ILWRHNVWUDNFLMH�]ERJ�PR�

JX`QRVWL�EU]RJ�RWNODQMDQMD�]DJD_LYDaD�L]�]HPOML^WD�
1HDNXPXODWRUL�QLVX�SULURGQR�VSRVREQL�GD�DNXPXOLUDMX�]DJD_LYDaH�L]

CLYRWQH�VUHGLQH�X�YHOLNLP�NRQFHQWUDFLMDPD��SD�VH�]DWR�NRG�RYDNYLK�YUVWD

SULPHQMXMH�PHWRG�KHODWLPD�DVLVWLUDQH�ILWRHNVWUDNFLMH��&$3���6X^WLQD�RYRJ

PHWRGD�MHVWH�X�SULPHQL�RGJRYDUDMX`LK�KHODWLUDMX`LK�DJHQDVD��MHGLQMHQMD�NRMD

VWYDUDMX�VWDELOQH�NRPSOHNVH�VD�MRQLPD�PHWDOD�NRMH�ELOMND�PRCH�GD�XVYDMD

LOL�NDR�NRPSOHNV�LOL�X�MRQVNRP�REOLNX��]DKYDOMXMX`L�PHKDQL]PLPD�QD�`HOL�

MVNRM�PHPEUDQL��2YDM�PHWRG�VH�X�JODYQRP�SULPHQMXMH�QD�WH^NH�PHWDOH�X

]HPOML^WX�NRML�ODNR�VWYDUDMX�NRPSOHNVH�
,DNR�VDPD�LGHMD�R�ILWRHNVWUDNFLML�SRWLaH�MR^�L]�����YHND��HNVSHULPHQ�

WDOQL�UDG�MH�SRaHR�UHODWLYQR�VNRUR��'R�������JRGLQH�L]D^OH�VX�VDPR���SXE�

OLNDFLMH��6DOW�HW�DO�������L�RQH�VX�L]D]YDOH�YHOLNL�EURM�QDXaQLK�SROHPLND�R

SURFHVLPD�XVYDMDQMD��WUDQVSRUWD�L�DNXPXODFLMH�SROXWDQDWD�X�ELOMFL��3UL�WRP

MH�LVWLFDQR�MH�GD�ELOMNH�PRUDMX�LPDWL�HILNDVQH�PHKDQL]PH�]D�GHWRNVLILNDFLMX

DNXPXOLUDQRJ�RORYD��6WRJD�MH�UD]YRM�PDQLSXODFLMH�UH]LVWHQFLMRP�ELOMDND�QD

WRNVLaQRVW�WH^NLK�PHWDOD�NOMXaDQ�]D�UD]YRM�HILNDVQLK�PHKDQL]DPD�ILWRUHPH�

GLMDFLMH��8SUDYR�WR�QDP�PHWRGD�&$3�REH]EH_XMH��MHU�QMHQRP�SULPHQRP�
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ELOMND�XVYDMD�YH`�JRWRY�KHODW�NRML�VH�X�QDMYH`HP�EURMX�VOXaDMHYD�PRCH�WUD�

QVSRUWRYDWL��D�NRMLP�VH�WRNVLaQRVW�PHWDOD�UHGXNXMH�QD�PLQLPXP�
1HNROLNR�LVWUDCLYDQMD�VSURYHGHQLK�QD�WHUHQX�SRND]DOR�MH�GD�VH�QHNL

YLVRNR�SURGXNWLYQL�XVHYL��SUYHQVWYHQR��NXNXUX]��LQGLMVND�VODaLFD�L�VXQFRN�

UHW��PRJX�LQGXNRYDWL�GD�XVYDMDMX�L�DNXPXOLUDMX�YLVRNH�NRQFHQWUDFLMH�RORYD

X�LVNRULVWLYLP�GHORYLPD�ELOMNH��6DOW�HW�DO���������8�WLP�LVWUDCLYDQMLPD�&$3

MH�L]YHGHQD�SULPHQRP�('7$��HWLOHQGLDPLQWHWUDVLU`HWQD�NLVHOLQD��QD�]HP�

OML^WH�NRQWDPLQLUDQR�WH^NLP�PHWDOLPD��'RELMHQL�UH]XOWDWL�VX�SRND]DOL�GD

('7$�QH�VWYDUD�VWDELODQ�NRPSOHNV�VDPR�VD�RORYRP�YH`�L�GUXJLP�PHWD�

OLPD��NDGPLMXPRP��EDNURP��QLNORP�L�FLQNRP��6DOW�HW�DO��������8VOHGLR�MH

]DNOMXaDN��NRML�MH�NDVQLMH�YL^HVWUXNR�SRWYU_HQ��GD�MH�]D�L]YR_HQMH�&$3�WH�

^NLK�PHWDOD�PRJX`H�NRULVWLWL�('7$�NDR�QHNX�YUVWX�GHOLPLaQR�XQLYHU]DOQRJ

MHGLQMHQMD�]D�KHODWLPD�DVLVWLUDQX�ILWRHNVWUDNFLMX�WH^NLK�PHWDOD��0H_XWLP��QL�

MH�GRND]DQR�GD�VH�('7$�YH]XMH�]D�VYH�WH^NH�PHWDOH��QLWL�GD�VH�]D�ELOR

NRML�GUXJL�WH^NL�PHWDO�YH]XMH�LVWLP�LQWH]LWHWRP�NDR�]D�RORYR��
3ULaD�R�NXNXUX]X�]D�(YURSOMDQH�SRaLQMH�MR^�������JRGLQH��QDNRQ�.R�

OXPERYLK�RWNUL`D��NDGD�VX�L�VWLJOH�SUYH�YHVWL�R�aXGHVQRM�ELOMFL�NRMX�VX�GR�

PRURFL�X�$PHULFL�NRULVWLOL�NDR�MHGDQ�RG�QDMYH`LK�®GDURYD�SULURGH¯��,DNR�MH

NXNXUX]�MR^�RG�YUHPHQD�SUYLK�NRORQLMD�SRVWDR�SR]QDW�GRVHOMHQLFLPD�1RYRJ

6YHWD��X�(YURSX�MH�GR^DR�WHN�NDVQLMH��7RNRP�YUHPHQD�RYD�NXOWXUD�VH�VYH

YL^H�XQDSUH_LYDOD��VWYDUDQR�MH�YL^H�VRUWL��KLEULGD��,VWUDCLYDQMD�VSURYHGHQD�X

SRVOHGQMLK�QHNROLNR�JRGLQD�UH]XOWRYDOD�VX�QRYLP�PRJX`QRVWLPD�NRUL^`HQMD

NXNXUX]D�RG�NRMLK�MH�MHGQD�L�QMHJRYR�DQJDCRYDQMH�QD�SODQX�ILWRUHPHGLMD�

FLMH��1MHJRYH�SRJRGQRVWL�VX��XVSHYD�X�UD]QLP�NOLPDWVNLP�]RQDPD��^LURNR

UDVSURVWUDQMHQ���YLVRNR�MH�SURGXNWLYDQ�L�SULODJRGOMLY��X�QHNRM�PHUL�RWSRUDQ

QD�]DJDGHQMH�RORYRP��.DVWRUL��������EROMH�SRGQRVL�VXYL^DN�JYRCGD�
,]�WLK�UD]ORJD�NXNXUX]�MH�RGDEUDQ�]D�RYR�LVWUDCLYDQMH�QH�VDPR�NDR

XRELaDMHQL�PRGHO�VLVWHP��6DOW�HW�DO�������]D�LVSLWLYDQMH�ILWRHNVWUDNFLMH�ROR�

YD��YH`�L�NDR�HYHQWXDOQX�PRJX`QRVW�]D�NRUL^`HQMH�LVWRJ�X�ILWRUHPHGLMDFLML

]HPOML^WD�
2ORYR�MH�MHGDQ�RG�QDMYH`LK�]DJD_LYDaD�X�SULURGL��3ULVXWQR�MH�X�]HP�

OML^WX��YRGL�L�YD]GXKX��D�YHRPD�MH�PRELOQR�L]�MHGQH�VUHGLQH�X�GUXJX��6WDQ�

QHUV�	�%RXUGHDX��������1DOD]L�VH�X�QDMUD]OLaLWLMLP�REOLFLPD�D�SRVWDMH

WRNVLaQR�YH`�SUL�YHRPD�PDOLP�NRQFHQWUDFLMDPD��*ODYQL�L]YRU�RORYD�SUHG�

VWDYOMDMX��SUH�VYHJD��L]GXYQL�JDVRYL�L]�IDEULND��HOHNWUDQD��DXWRPRELOD�L�VO��

NRML�SRQHNDG�VDGUCH�aDN�����RORYD��6WDQQHUV�	�%RXUGHDX�������
*YRC_H�MH�MHGDQ�RG�QDMYDCQLMLK�PLNURHOHPHQDWD�PLQHUDOQH�LVKUDQH�L

ELOMNH�JD�XVYDMDMX�PQRJR�YL^H�QHJR�RVWDOH�PLNURHOHPHQWH��2QR�XaHVWYXMH�

]DKYDOMXMX`L�VYRMRM�SROLYDOHQWQRVWL��VSRVREQRVWL�RNVLGRUHGXNFLMH�L�VWYDUDQMD

KHODWD��X�EURMQLP�IL]LROR^NLP�SURFHVLPD�ELOMNH��*YR]_H�LPD�YHOLNL�XWLFDM

QD�IRWRVLQWH]X��QD�GLVDQMH�ELOMDND��X�ILNVDFLML�PROHNXOVNRJ�D]RWD��VLQWH]L

SURWHLQD��PHWDEROL]PX�RUJDQVNLK�NLVHOLQD��.DVWRUL��������1MHJRY�QHGRVWD�
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WDN�X�ELOMFL�L]D]LYD�YHOLNH�SURPHQH�L�REROMHQMH�ELOMNH�SR]QDWR�SRG�QD]LYRP
JYRC_H�KORUR]D��RS��FLW����6XYL^DN�JYRC_D�VH�X�SULURGL�UHWNR�GH^DYD��DOL�]D�
KYDOMXMX`L�DQWURSRJHQRP�XWLFDMX�JYRC_H�VH�X�QHNLP�LQGXVWULMVNLP�REODVWL�
PD�MDYOMD�X�YLVRNLP�NRQFHQWUDFLMDPD�NRMH�PRJX�ELWL�YUOR�aHVWR�L�WRNVLaQH�
D�VDPLP�WLP�L�LPDMX�QHSRYROMQR�GHMVWYR�QD�ELOMNH�

&LOM�RYRJ�LVWUDCLYDQMD�MH�GD�VH�XWYUGH�PRJX`QRVWL�NRUL^`HQMD�PHWRGH
&$3��X]�NRUL^`HQMH�NNXUX]D�NDR�PRGHO�VLVWHPD��X�VDQDFLML�CLYRWQH�VUHGLQH
NRMD�MH�]DJD_HQD�WH^NLP�PHWDOLPD��3RUHG�WRJD��CHOHOL�VPR�GD�UD]PRWULPR
SULPHQX�RYH�PHWRGH�X�VOXaDMX�LVWRYUHPHQH�]DJD_HQRVWL�]HPOML^WD�VD�YL^H
WH^NLK�PHWDOD��=ERJ�YHOLNRJ�EURMD�SUREOHPD�NRML�QDVWDMX�XVOHG�]DJD_HQMD
RORYRP�L�JYRC_HP��L]DEUDOL�VPR�XSUDYR�RYH�HOHPHQWH��.DNR�VX�QDPD�SR�
]QDWD�LVWUDCLYDQMD�RYH�YUVWH�YUH^HQD�QD�WHUHQX��X�SROMVNLP�XVORYLPD���PL
VPR�VH�RSUHGHOLOL�QD�ODERUDWRULMVND�LVSLWLYDQMD��1D�RYDM�QDaLQ�QDPHUDYDOL
VPR�GD�HOLPLQL^HPR�QHCHOMHQH�XWLFDML�L�NRQWDNWH�VD�CLYRWQRP�VUHGLQRP�

3R^WR�MH�NRQWDPLQDFLMD�WH^NLP�PHWDOLPD�aHVWR�SUD`HQD�LVWLVNLYDQMHP
JYRC_D�L]�KHODWD��RG�VWUDQH�GUXJLK�WH^NLK�PHWDOD��WLP�YL^H�XNROLNR�MH�KHODW
NRML�JUDGH�VWDELOQLML��.DVWRUL��������ELOR�MH�]DQLPOMLYR�YLGHWL�NDNR�EL�VH
YU^LOR�XVYDMDQMH�X]�SULVXVWYR�GYD�PHWDOD�X�UD]OLaLWRP�KHODWQRP�REOLNX�
6WRJD�VX�ELOMNH�SRUHG�GHORYDQMD�VD�NRPSOHNVRP�('7$�L�RORYD��X�RYRP
LVWUDCLYDQMX�ELOH�SRGYUJQXWH�L�WUHWPDQX�VD�QHRUJDQVNLP�RORYRP�NDNR�EL
PRJOL�GD�XSRUHGLPR�SRGDWNH�R�XVYDMDQMX�L�DNXPXOFLML�RORYD��XWLFDMX�XVYD�
MDQMD�RORYD�QD�ELOMNX��DOL�L�VD�NRPSOHNVRP�JYRC_D�L�HWLOHQGLDPLQ�GL�KLGURN�
VRIHQLOVLU`HWQH�NLVHOLQH��)H�(''+$��NDNR�EL�VH�SURYHULOD�PRJX`QRVW
XVYDMQMD�RORYD�NDR�NRPSOHNVD�VD�(''+$�

0DWHULMDO�L�PHWRGH

=D�LVSLWLYDQMH�MH�NRUL^`HQ�KLEULG�NXNXUX]D�=36&�����,QVWLWXWD�]D�NX�
NXUX]�X�=HPXQ�3ROMX��'HSHVWLGL]DFLMD�VHPHQD�NXNXUX]D�MH�YU^HQD�UDGL
RWNODQMDQMD�RVWDWDND�SHVWLFLGD�707'�76��NRMLP�VX�VHPHQD�WUHWLUDQD�UDGL
]D^WLWH�RG�^WHWRaLQD��6HPHQD�VX�LVSLUDQD���VDWD�SRG�POD]RP�WHNX`H�aHV�
PHQH�YRGH��X�HUOHQPDMHUX��X]�QHSUHNLGQR�PH^DQMH��D�]DWLP�X�GHVWLORYDQRM
YRGL�RNR����PLQXWD��6HPHQD�VX�]DWLP�LVNOLMDYDQD�X�PUDNX����VDWD�QD�WHP�
SHUDWXUL�RG���~&��X�NRPRUL�VD�YRGHQLP�]DJUHYDQMHP�

3UHWUHWPDQ

,VNOLMDOD� VHPHQD� VX� SRVWDYOMDQD� QD� SUHWUHWPDQ� VD� KUDQOMLYLP
UDVWYRURP��5HPHOGRY�PLQHUDOQL�UDVWYRU���X�GXCLQL�RG����VDWD��6DVWDY�5H�
PHOGRYRJ�PLQHUDOQRJ�UDVWYRUD�����SXWD�NRQFHQWURYDQRJ��MH��'HQIHU�DQ
=LHJOHU�������
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1HSRVUHGQR�SUH�SRVWDYOMDQMD�ELOMDND�QD�UDVWYRU�VD�ELOMNDPD�X�SUYRM
SRVWDYFL�HNVSHULPHQWD�GRGDYDQR�MH�L�]D�YUHPH�SUHWUHWPDQD�L��]D�YUHPH�WHW�
PDQD����¬��PROD�SR�OLWUX�UDVWYRUD�)H�(''+$��NRPSOHNVRQD�NRML�VH�NRULVWL
]D�XVYDMDQMH�JYRC_D�GD�EL�VH�SURYHULOR�GD�OL�RORYR�PRCH�GD�QDJUDGL�NRP�
SOHNV�VD�(''+$�L�GD�OL�ELOMND�PRCH�GD�JD�NDR�WDNYRJ�XVYRML��8�GUXJRM
SRVWDYFL�NRUL^`HQR�QHRUJDQVNR�JYRC_H�X�REOLNX�IHUL�KORULGD��)H&O���]D�GYD
UHGD�PDQMH�NRQFHQWUDFLMH��3RVWDYOMHQD�MH�L�WUH`D�SRVWDYND�HNVSHULPHQWD�VD
GRGDWNRP�JYRC_D��WDNR_H�X�REOLNX�IHUL�KORULGD��LVWH�NRQFHQWUDFLMH�NDR�X
SUYRP�HNVSHULPHQWX�

8�SUHGWUHWPDQX�MH�NRUL^`HQ�RSLVDQL�NRQFHQWURYDQL�UDVWYRU�UD]EODCHQ
GHVWLORYDQRP�YRGRP����SXWD��D�X�WRNX�WUHWPDQD�VROLPD�RORYD�RYDM�UDVWYRU
MH�UD]EODCHQ����SXWD��3RUHG�WRJD�X�WRNX�SUHWUHWPDQD��X�SUYRM�L�WUH`RM
SRVWDYFL��X�UDVWYRU�MH�GRGDYDQD�GXSOR�PDQMD�NROLaLQD�JYRC_D�QHJR�X�WRNX
WUHWPDQD��=DPHQD�UDVWYRUD�L�X�WRNX�SUHWUHWPDQD�L�X�WRNX�WUHWPDQD�MH�YU^HQD
QD�VYDND���GDQD�

3RVWDYND�HNVSHULPHQDWD

1DNRQ�SUHGWUHWPDQD�KUDQOMLYL�UDVWYRU�MH�]DPHQMHQ�QRYLP��LVWRJ�VDVWD�
YD�DOL�PDQMHJ�UD]EODCHQMD��L�ELOMNH�VX�SRVWDYOMHQH�QD�WUHWPDQ�GRGDYDQMHP
MHGLQMHQMD�RORYD�X�VOHGH`LP�NRQFHQWUDFLMDPD��
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3E�('7$ ¬���¬��0
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=D�SUDYOMHQMH�KHODWD�NDR�KHODWLUDMX`L�DJHQV�NRUL^`HQ�MH�NRPSOHNVRQ�,,�
�1D�('7$���D�NDR�L]YRU�RORYD��RORYR�QLWUDW��L�WR�X�RGQRVX����������6WDELO�
QRVW�NRPSOHNVD�MH�SRYH`DQD�]DJUHYDQMHP�LVWRJ�QD�WHPSHUDWXUL�RG���~&�

=D�SULPHQX�RUJDQVNRJ�JYRC_D�MH�NRUL^`HQ�JRWRYL�UDVWYRU�)H�(''+$�
5D]OLaLWLP�NRQFHQWUDFLMDPD�VYDNH�VROL�RORYD�WUHWLUDQH�VX�SR�aHWLUL�ELOMNH��D
NRQWUROD�VH�VDVWRMDOD�RG���ELOMNH�NRMH�QLVX�WUHWLUDQH�VROLPD�RORYD�

3RVWDYOMHQH�VX�WUL�VHULMH�HNVSHULPHQWD�
,�¬�VD�)H�(''+$��NDR�GRGDWNRP�JYRC_D
,,�¬�VD�GRGDWNRP�)H&O��]D�GYD�UHGD�PDQMH�NRQFHQWUDFLMH
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,,,�¬�VD�GRGDWNRP�)H&O��LVWH�NRQFHQWUDFLMH�NDR�X�,�
'XCLQD�WUHWPDQD�MH�L]QRVLOD�����GDQD��D�ELOMNH�VX�JDMHQH�SRG�LVWLP�XV�

ORYLPD�NDR�X�SUHGWUHWPDQX��X�VREL�]D�JDMHQMH�NXOWXUD�QD�WHPSHUDWXUL�RG

��~&��QD�IRWRSHULRGX�RG����VDWL�VYHWORVWL�L���VDWL�PUDND��VD�NRQVWDQWQRP
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X]RUFL�SULSUHPDQL�]D�PHUHQMH�QD�DWRPVNRP�DSVRUEHUX��SR^WR�VX�SUHWKRGQR

����K�VX^HQL�X�VX^QLFL�QD�WHPSHUDWXUL����~&��7RNRP�VX^HQMD�PHUHQD�MH

VXYD�PDVD�X]RUDND��D�VX^HQMH�QDVWDYOMDQR�VYH�GRN�VH�PDVD�X]RUDND�QDNRQ

VX^HQMD�PHQMDOD��=DWLP�MH�YU^HQR�XVLWQMDYDQMH�X]RUDND�X�DYDQX�VD�WXaNRP�
3RVOH�VLWQMHQMD��X]RUFL�VX�SULSUHPDQL�SRVWXSNRP�PRNURJ�UD]ODJDQMD

RUJDQVNH�PDWHULMH��VWDYOMDMQL�VX�X�aD^H�RG����LOL�����P/��SUHOLYDQL�VD���
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QR`��6OHGH`HJ�GDQD�MH�YU^HQR�XSDUDYDQMH�X]RUDND��SUYR�QD�WHPSHUDWXUL�RG
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MLK�VH�QH�L]GYDMDMX�EHOH�SDUH��D�aLMH�]DSUHPLQH�QH�SUHOD]H���P/��1DNRQ

KOD_HQMD�X]RUDND��]DSUHPLQD�MH�GRWHUDQD�GR���P/�X�QRUPDOQRP�VXGX��D

]DWLP�VX�X]RUFL�DQDOL]LUDQL�QD�DWRPVNRP�DSVRUEHUX��.RUL^`HQ�MH�DSDUDW

PDUNH�3KLOOLSV��3\H�8QLFRP�63���2ORYR�MH�RGUH_LYDQR�QD�WDODVQRM�GXCLQL
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8�SUYRM�VHULML�HNVSHULPHQWD��X�NRMRM�VX�ELOMNH�ELOH�QD�WUHWPDQX�VD�RU�

JDQVNLP�JYR]_HP�L�UD]OLaLWLP�NRQFHQWUDFLMDPD�RUJDQVNRJ�L�QHRUJDQVNRJ

RORYD��GRELMHQL�VX�UH]XOWDWL�GDWL�X�WDEHOL���
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FHQWUDFLMDPD�QHRUJDQVNRJ�RORYD��DOL�X�GHORYLPD�ELOMNH�QHNRULVQLP�]D

HNVSORDWDFLMX��NRUHQ���8VYRMHQL�PHWDO�VH�X�RYRP�VOXaDMX�QH�WUDQVSRUWXMH�X

YL^H�GHORYH�ELOMNH��LOL�VH�WUDQVSRUWXMH�X�YHRPD�PDOLP�NROLaLQDPD�NRMH�VH

QH�PRJX�GHWHNWRYDWL��3UL�YHOLNLP�NRQFHQWUDFLMDPD�QHRUJDQVNRJ�RORYD�XV�

YDMD�VH�]QDWQR�PDQMH�PHWDOD�X�NRUHQX��DOL�VX�]DWR�SULPH`HQH�YH`H�NRQFHQ�

WUDFLMH�X�QDG]HPQLP�GHORYLPD�ELOMNH�SRJRGQLP�]D�RWNODQMDQMH��VOLND����
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*YRC_H

1D�RVQRYX�UH]XOWDWD�MDVQR�MH�GD�VH�JYRC_H�XVYDMD�SUL�VYLP�WUHW�
PDQLPD��L�GD�VH�WUDQVSRUWXMH�X�QDG]HPQH�GHORYH�ELOMNH��$NXPXODFLMD�X
HNVSORDWLYQLP�RUJDQLPD�ELOMNH�MH�]QDWQR�YH`D�SUL�PDQMLP�NRQFHQWUDFLMDPD
QHRUJDQVNRJ�RORYD��QDURaLWR�X�OLVWRYLPD���GRN�VH�XVYDMDQMH�L�DNXPXODFLMD
JYRC_D�NRG�YHOLNLK�NRQFHQWUDFLMD�LVWRJ�VNRUR�L�QH�PHQMD�X�RGQRVX�QD�NRQ�
WUROX��8VYDMDQMH�MH�SRYH`DQR�L�SUL�NRPELQDFLML�VD�PDOLP�NRQFHQWUDFLMDPD
KHODWQRJ�RORYD��V�WLP�GD�MH�WUDQVSRUW�JYRC_D�GR�OLVWD�VPDQMHQ��SD�VH�YH`L
GHR�JYRC_D�]DGUCDYD�X�VWDEOX��=DQLPOMLYR�MH�GD�VH�SUL�YHOLNLP�NRQFHQWUDFL�
MDPD�NRPSOHNVD�RORYD�JYRC_H�XVYDMD�VLJQLILNDQWQR�YL^H�X�OLVWX�X�RGQRVX
QD�SUHWKRGQL�WUHWPDQ�VD�PDOLP�NROLaLQDPD�3E�('7$��GRN�VH�MH�X�VWDEOX
VLWXDFLMD�REUQXWD��VOLND����

,,�VHULMD

8�GUXJRM�VHULML�HNVSHULPHQDWD�JGH�VX�ELOMNH�WUHWLUDQH�VD�QHRUJDQVNLP
JYRCGHP�L�UD]OLaLWLP�NRQFHQWUDFLMDPD�RUJDQVNRJ�L�QHRUJDQVNRJ�RORYD��GR�
ELMHQL�VX�H]XOWDWL�GDWL�X�WDEHOL���

 

2ORYR

8VYDMDQMH�L�DNXPXODFLMD�RORYD�X�GUXJRM�VHULML�HNVSHULPHQWD�VX�VH�YU^LOL
UHODWLYQR�VPDQMHQLP�LQWH]LWHWRP�NRML�MH�ELR�SUD`HQ�VPDQMHQMHP�WUDQVSRUWD
X�QDG]HPQH�GHORYH�ELOMNH��9DCQR�MH�QDSRPHQXWL�GD�MH�SRQRYR�]DEHOHCHQ
GUDVWLaDQ�SRUDVW�XVYDMDQMD�RORYD�X�NRUHQX�ELOMNH�SUL�WUHWPDQX�VD�PDOLP
NROLaLQDPD�QHRUJDQVNRJ�RORYD��.RPSOHNVLUDQR�RORYR�VH�WDNR_H�XVYDMDOR�L
DNXPXOLUDOR�GHOLPLaQR�VPDQMHQLP�LQWH]LWHWRP��^WR�VH�YLGL�L]�VOLNH���
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JYRC_D�VH�SRYH`DYD�X�RGQRVX�QD�NRQWUROX��GRN�MH�XQRV�SUL�WUHWPDQX�VD
RUJDQVNLP�RORYRP�ELR�SULOLaQR�XMHGQDaHQ�NRG�WUHWPDQD�VD�PDOLP�L�YHOLNLP
NRQFHQWUDFLMDPD�3E�('7$��1DMYH`H�YUHGQRVWL�VX�]DEHOHCHQH�X�NRUHQX
ELOMDND�QD�WUHWPDQX�VD�YHOLNLP�NROLaLQDPD�QHRUJDQVNRJ�RORYD��VOLND����

2VLP�UD]OLNH�X�NRQFHQWUDFLMDPD�XVYRMHQRJ�L�DNXPXOLUDQRJ�RORYD�SUL�
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'LVNXVLMD

.XNXUX]�MH�RaLJOHGQR�VSRVREDQ�GD�XVYDMD�RORYR�EH]�SRPR`L�KHODWD��L
WR�X�YUOR�YHOLNRM�NROLaLQL��DOL�VDPR�DNR�VH�RORYR�X�UDVWYRUX�LOL�]HPOML^WX
QDOD]L�X�PDQMLP�NRQFHQWUDFLMDPD��3ULEOLCQR�����YL^H�RORYD�VH�XVYRMLOR
WDPR�JGH�MH�YH`�SRVWRMDR�NRPSOHNV�)H�(''+$�VD�JYRC_HP�X�WURYDOHQW�
QRP�REOLNX�
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.DNR�SR�.DVWRULMX��.DVWRUL�������WH^NL�PHWDOL�SUL�YHOLNLP�NRQFHQWUD�
FLMDPD�PRJX�GD�LVWLVNXMX�MRQH�JYRC_D�L]�KHODWQLK�NRPSOHNVD��PRJX`H�MH
GD�UD]OLND�SRWLaH�RG�GHOD�RORYD�NRMH�MH�MH�LVWLVOR�)H�L]�KHODWD��LOL�NRPSOHN�
VLUDOR�VD�YL^NRP�NRPSOHNVRQD��7R�VH�PH_XWLP�QH�PRCH�SRX]GDQR�WYUGLWL�
MHU�NRG�WLK�ELOMDND�QLMH�SULPH`HQD�GLVWULEXFLMD�RORYD�X�JRUQMH�GHORYH�ELOMNH�
1DPH`H�VH�REMD^QMHQMH�GD�SUL�PDOLP�NRQFHQWUDFLMDPD�RORYD�NXNXUX]�XVYDMD
RORYR��DOL�VH�RQR�WDORCL�X�DSRSODVWX�NRUHQD�L�WX�VH�]DGUCDYD��2YLP�VH�PRCH
L�REMDVQLWL�SRGDWDN�GD�MH�NXNXUX]�ELOMND�NRMD�GRQHNOH�WROHUL^H�RORYR�X�]HP�
OML^WX��.DVWRUL��������,DNR�MH�QDMYL^H�RORYD�XVYRMHQR�XSUDYR�SUL�WUHWLUDQMX
PDOLP�NRQFHQWUDFLMDPD��������SXWD�YL^H�QHJR�X�GUXJLP�NRQFHQWUDFLMDPD��
UDVSRUHG�RYRJ�RORYD�X�ELOMFL�MH�QHSRYROMDQ�]D�NRUL^`HQMH�X�ILWRHNVWUDNFLML�

.RG�WUHWPDQD�YHOLNLP�NRQFHQWUDFLMDPD�RORYR�QLWUDWD�GLVWULEXFLMD�RORYD
MH�GUXJDaLMD�¬�RORYR�MH�SULVXWQR�L�X�JRUQMLP�GHORYLPD�ELOMNH�NRG�VHULMH�NR�
MRM�MH�GRGDYDQ�L�)H�(''+$�NRPSOHNV��.ROLaLQD�XVYRMHQRJ�RORYD�MH�GUD�
VWLaQR�PDQMD��3R^WR�MH�QHRUJDQVNR�RORYR�VODER�PRELOQR�NUR]�NVLOHP��YHOLND
MH�YHURYDWQR`D�GD�MH�X]URN�WLP�UD]OLNDPD�]DSUDYR�LVWLVNLYDQMH�JYRC_D�L]
)H�(''+$�RG�VWUDQH�RORYD�7DNR�VWYRUHQL�KHODW�EL�PRJDR�GD�VH�NUH`H�NUR]
NVLOHP�L�GD�VH�QDJRPLODYD�X�QDG]HPQLP�GHORYLPD�ELOMNH�

+HODWQR�RORYR�VH�XVYDMD�VODELMH�X�GUXJRM�VHULML��VD�QHRUJDQVNLP�JYR�
C_HP���SD�VH�QDPH`H�]DNOMXaDN�GD�)H�(''+$�LPD�SR]LWLYQR�GHMVWYR�QD
QMHJRYR�XVYDMDQMH��7R�XVYDMDQMH�LPD�]QDWQR�SRYROMQLML�UDVSRUHG�X�ELOMFL�X
RGQRVX�QD�QHRUJDQVNR�RORYR��1DMEROMH�VX�VH�SRND]DOH�ELOMNH�JDMHQH�QD
YHOLNLP�NRQFHQWUDFLMDPD�NRPSOHNVD�RORYD�]DMHGQR�VD�KHODWQLP�JYRC_HP�
1DMYH`L�GHR�XVYRMHQRJ�RORYD�VH�WUDQVSRUWXMH�L�DNXPXOLUD�X�VWDEOX�L�OLVWX
VWYDUDMX`L�WDNR�GHSR]LW�RORYD�SRJRGDQ�]D�RGVWUDQMLYDQMH��.DR�YUOR�YDCQD�
QDPH`H�VH�L�aLQMHQLFD�GD�VX�ELOMNH�L]�GUXJH�VHULMH�X�PRUIROR^NRP�SRJOHGX
L]JOHGDOH�PQRJR�EROMH��^WR�SRWYU_XMH�GD�MH�RORYR�XVYRMHQR��WUDQVSRUWRYDQR
L�DNXPXOLUDQR�X�REOLNX�KHODWD��MHU�MH�WDNR�]QDaDMQR�VPDQMHQD�QMHJRYD�WR�
NVLaQRVW�

*YRC_H�VH�XVYDMD�PQRJR�EROMH�SUL�NRUL^`HQMX�NRPSOHNVD�)H�(''+$
QHJR�SUL�XSRWUHEL�QHRUJDQVNRJ�JYRC_D��^WR�VH�L�RaHNLYDOR��=QDaDMQR�MH�L�WR
GD�MH�NROLaLQD�XVYRMHQRJ�JYRC_D�YH`D�X�VYLP�WUHWPDQLPD�QHJR�X�NRQWUROL�
7R�LPSOLFLUD�PRJX`QRVW�]DYLVQRVWL��XVYDMDQMD�L�DNXPXODFLMH�JYRC_D�RG��]D
ELOMNX��VWUHVQH�VLWXDFLMH��6DOW�HW�DO�������L�LOL�]DVWXSOMHQRVWL�RED�PHWDOD��2YX
PRJX`QRVW�SRWYU_XMH�L�WR�GD�VX�QDMYH`X�NROLaLQX�JYRC_D�XVYRMLOH�ELOMNH�JD�
MHQH�X�SUYRM�OLQLML�HNVSHULPHQWD�VD�PDOLP�NRQFHQWUDFLMDPD�QHRUJDQVNRJ
RORYD��,QWHUHVDQWQR�MH�GD�VH�X�RYLP�XVORYLPD��X�SULVXVWYX�RED�KHODWD��XV�
YDMD�L�QDMYH`D�NROLaLQD�RORYD�

-DVQR�MH�GD�WUDQVSRUW�KHODWQRJ�NRPSOHNVD�X�ELOMFL�SUHGVWDYOMD�MHGDQ�RG
QDM]QDaDMQLMLK�IDNWRUD�ILWRHNVWUDNFLMH��

6NRUD^QMD�LVWUDCLYDQMD�SRND]XMX�GD�MH�PRJX`H�GD�ELOMNH�PRJX�NDR�RG�
JRYRU�QD�YLVRNH�NRQFHQWUDFLMH�)H�VLQWHWLVDWL�L�L]EDFLYDWL�X�VSROMD^QMX�VUH�
GLQX�RGUH_HQH�NRPSOHNVRQH�NRML�YH]XMX�VORERGQH�MRQH�PHWDOD�L]�SRGORJH
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�&DNPDN�HW�DO���������2YDNR�YH]DQL�MRQL�WH^NLK�PHWDOD�VH�PRCGD�UHGXNXMX

QD�PHPEUDQL���)H����)H����JYRC_H�UHGXNWD]D���&KDQH\�HW�DO���������LOL�VH

NDR�QHWDNQXWL�NRPSOHNV�XQRVH�X�`HOLMX��]D�JYRC_H�¬�'HQIHU�	�=LHJOHU

������.RFKLDQ�������5xPHOG�	�0DUVFKQHU��������'RVDGD^QMD�LVWUDCLYDQMD

VX�SRND]DOD�GD�VH�RYDNR�YHOLNL�RUJDQVNL�PROHNXOL�XVYDMDMX�X�NRUHQ�SLQR�

FLWR]RP��GU��CHOMNR�9XaLQL`��OLaQD�NRPXQLNDFLMD��LOL�X]�SRPR`�SRVHEQLK

QRVDaD�NRML�RPRJX`DYDMX�QMLKRY�XOD]DN�X�ELOMNX��(LGH�HW�DO��������.DPS�

IHQNHO�HW�DO��������*XHULQRW������
3R^WR�NVLOHPVNL�]LGRYL�LPDMX�YHOLNX�VSRVREQRVW�UD]PHQH�NDWMRQD

RaHNXMH�VH�GD�RQL�GHOLPLaQR�XVSRUDYDMX�NUHWDQMH�NDWMRQD�PHWDOD��6DOW�HW�DO�
�������7R�MH�MHGDQ�RG�SRND]DWHOMD�GD�VH�WH^NL�PHWDOL�YH`LP�GHORP�SUHQRVH
NDR�VWDELODQ�NRPSOHNV��MHU�VH�WUDQVSRUXMX�X�QHNDWMRQVNLP��KHODWQLP�NRP�
SOHNVLPD�

6�RE]LURP�GD�VX�MRQL�PHWDOD�VODELMH�SRNUHWQL�NUR]�NVLOHP�L�DSRSODVW�X
QHYH]DQRP�REOLNX��L�GD�VX�NRQFHQWUDFLMH�)H�X�QDG]HPQLP�GHORYLPD�]QDWQR
YH`H�SUL�NRUL^`HQMX�KHODWQRJ�JYRC_D�YHURYDWQR�MH�GD�VH�JYRC_H�SUHQRVL�NDR
YH]DQR�X�NRPSOHNVX��6DVYLP�MH�VLJXUQR�GD�VH�WDNR�WUDQVSRUWRYDQR�JYRC_H
QH�VNODGL^WL�X�SRWSXQRVWL�]D�VWDOQR�YH`�VH�YUOR�VSRUR�SUHPH^WD�X�PODGH�GH�
ORYH�ELOMNH��1LMH�VLJXUQR�GD�OL�VH�NRPSOHNV��QDNRQ�WUDQVSRUWD��SRWSXQR�UD�
]ODCH��SR^WR�VX����MRQL�JYRC_D�GHOLPLaQR�PRELOQL�NUR]�IORHP�L�VLPSODVW
�'HQIHU�	�=LHJOHU��������LOL�VH�SDN�GHOLPLaQR�VNODGL^WL�NDR�NRPSOHNV�

.RG�RORYD�VLWXDFLMD�MH�MR^�MDVQLMD��3R^WR�VX�MRQL�RORYD�VNRUR�SRWSXQR
QHSRNUHWQL�NUR]�NVLOHP��0��1LNROL`��XVPHQD�NRPXQLNDFLMD���RORYR�X�QDG�
]HPQLP�GHORYLPD�ELOMNH�MH�PRJOR�GRWOH�ELWL�WUDQVSRUWRYDQR�VDPR�NDR�NRP�
SOHNV��2QR�VH�SRWRP�YHURYDWQR�WDPR�WUDMQR�DNXPXOLUD�RGDNOH�VH��YUOR�VSRUR�
GLVWULEXLUD�NVLOHPRP�X�QRYH��PODGH�GHORYH�ELOMNH��2ORYR�QLMH�PRELOQR�X
IORHPX��'HQIHU�	�=LHJOHU��������SD�MH�QMHJRYD�ILWRHNVWUDNFLMD�HILNDVQLMD�

1HRUJDQVNR�RORYR�WUDQVSRUWRYDQR�X�QDG]HPQH�GHORYH�ELOMNH�MH�QDMYH�
URYDWQLMH�YH]DQR�X�NRPSOHNV�LOL�LVWLVNLYDQMHP�)H�L]�)H�(''+$�LOL�YH]L�
YDQMHP�]D�QHNL�KHODWLUDMX`L�DJHQV�VDPH�ELOMNH��6WRJD�MH�YUOR�YDCQR�QDVWDYLWL
VD�SURXaDYDQMHP�JHQHWVNL�SURJUDPLUDQLK�SURFHVD��6DOW�HW�DO��������VLQWH]H
NRPSOHNVRQD�NRG�ELOMDND�NDR�MHGQRP�RG�RULMHQWDFLMD�ILWRHNVWUDNFLMH�

.UHWDQMH�PDQMHJ�GHOD�VORERGQLK�PHWDOQLK�MRQD�L�JRWRYR�FHORNXSQRJ
GHOD�KHODWQR�YH]DQLK�PHWDOD�NUR]�NVLOHP�MH�QDMYHURYDWQLMH�XSUDYOMDQR�WUDQ�
VSLUDFLRQLP�SXWHYLPD��8�QDG]HPQLP�GHORYLPD�ELOMNH�YRGD�LVSDUDYD��D�NR�
PSOHNVL�PHWDOD�RVWDMX�L�DNXPXOLUDMX�VH��%OD\ORFN�HW�DO��������

=DNOMXaFL

�� .XNXUX]�QDMEROMH�XVYDMD�RORYR�SUL�YHOLNLP�NRQFHQWUDFLMDPD�3E�
('7$������PJ�NJ�VXYH�PDVH��RNR�����SXWD�YL^H�RG�QRUPDOQLK
NRQFHQWUDFLMD�NRMH�QDYRGL�.DVWRUL�¬�RNR���PJ�/��.DVWRUL��������L
SULVXVWYX�)H�(''+$�
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�� 3UL�YHOLNLP�NRQFHWUDFLMDPD�RORYD�X�UDVWYRUX��RQR�VH�QH�XVYDMD�GUD�
VWLaQR�YL^H�QHJR�QD�PDOLP�NRQFHQWUDFLMDPD��0RJX`H�MH�GD�SRVWRMH
GYD�PHKDQL]PD�UHDNFLMH�QD�RORYR�X�UDWYRUX��-HGDQ��SR�VYRM�SULOLFL
GLIX]LMD�]D�PDOH�NRQFHQWUDFLMH�L�PHPEUDQDPD�NRQWUROLVDQR�XVYD�
MDQMH�]D�YHOLNH�NRQFHQWUDFLMH��6DOW�HW�DO��������

�� *YRC_H�VH�XVYDMD�X�]QDWQLP�NROLaLQDPD�X�VYLP�NRPELQDFLMDPD�SUL
SULPHQL�)H�(''+$��PDGD�QDMYL^H�SUL�PDOLP�NRQFHQWUDFLMDPD
RORYR�QLWUDWD��RNR���SXWD�YL^H�RG�QRUPDOQLK�¬������PJ�/��.DVWRUL
��������0RJX`H�MH�GD�ELOMND�PDOH�NRQFHQWUDFLMH�RORYD�GRCLYOMDYD
NDR�VWUHV�L�]DWR�WDNR�UHDJXMH�

���*YRC_H�VH�XVYDMD�EROMH�X�SULVXVWYX�RORYD��SD�MH�PRJX`H�GD�SRVWRML
VLQHUJL]DP�X�QMLKRYRP�XVYDMDQMX��QDURaLWR�X�KHODWQRP�REOLNX�

���%U]LQD�XVYDMDQMD�L�WUDQVSRUWD�LVWUDCLYDQLK�PHWDOD�QDMYHURYDWQLMH�QD�
MYL^H�]DYLVL�RG�WUDQVSLUDFLRQRJ�IOXNVD�NUR]�NVLOHP�

���0RJX`H�MH�L]YRGLWL�LVWRYUHPHQX�ILWRHNVWUDNFLMX�RORYD�L�JYRC_D�SUL�
PHQRP�RGJRYDUDMX`H�NRPELQDFLMH�NRPSOHNVRQD�

=DNOMXaFL�XND]XMX�QD�YHOLNH�PRJX`QRVWL�KHODWLPH�DVLVWLUDQH�ILWRHVWUDN�
FLMH��DOL�L�QD�WR�GD�MH�SRWUHEQR�QDWDYLWL�VD�UDGRP�QD�WHUHQX�NDR�SURYHURP
L�SULPHQRP�ODERUDWRULMVNLK�LVWUDCLYDQMD��7DNR_H�MH�QHRSKRGQR�QDVWDYLWL�L�VD
LVSLWLYDQMHP�LQGXFLUDQMD�NRPELQRYDQH�ILWRHVWUDNFLMH�VD�YL^H�NRPSOHNVRQD�
NDNR�EL�VH�LVWUDCLOD�PRJX`QRVW�VDQDFLMH�]HPOML^WD�]DJD_HQRJ�VD�YL^H�PHWDOD
RGMHGQRP��6�RE]LURP�GD�GR�VDGD�QLVX�SR]QDWL�SRGDFL�R�RYDNYRP�PHWRGX�
RYR�VX�SUYH�L��VDPLP�WLP��]QDaDMQH�LQIRUPDFLMH�R�LGHML�QD�NRMRM�VH�PRCH
UD]YLWL�QL]�HNVSHULPHQDWD��5H]XOWDWL�XND]XMX�QD�YHOLNH�PRJX`QRVWL�NRMH�EL
UH^LOH�SUREOHP�]HPOML^WD�]DJD_HQLP�NDNR�PDOLP�NRQFHQWUDFLMDPD�WH^NLK
PHWDOD��WHUHQL�SRUHG�DXWR�SXWHYD�L�X�RNROLQL�WDaNDVWLK�HPLVHUD�]DJD_LYDaD
X�DWPRVIHUX…���WDNR�L�MDNR�XJURCHQLK�WHUHQD�NDR�^WR�VX�MDORYLQH�L]�UXGQLND
LOL�GHSRQLMH�QXVSURGXNWD�VDJRUHYDQMD�XJOMD�X�WHUPRHOHNWUDQDPD�

/LWHUDWXUD

%OD\ORFN�0�-���6DOW�'�(���'XVKHQNRY�6��=DNKDURYD�2���*XVVPDQ�&���HW�DO
������(QKDQFHG�DFFXPXODWLRQ�RI�3E�LQ�,QGLDQ�PXVWDUG�E\�VRLO�DSSOLHG
FKHODWLQJ�DJHQWV��(QYLUR��6FL��7HFKQRO�������������

&DNPDN�,���2\WXUN�/���.DUQDOLN�6���0DUVFKQHU�+���(NL\�+��������=LQF�HI�
ILFLHQW�ZLOG�JUDVVHVHQKDQFH�UHOHDVH�RI�SK]WRVLGHUSKRUHV�XQGHU�]LQF
GHIIFLHQF\��-��3ODQW�1XWU�������������

&KDQH\�5�/���%URZQ�-�&���7LIILQ�/�2��������2EOLJDWRU\�UHGXFWLRQ�RI�IHU�
ULF�FKHODWHV�LQ�LURQ�XSWDNH�LQ�VR\EHDQV��3ODQW�3K\VLRO�������������

'HQIHU�'��	�=LHJOHU��+��������8GCEHQLN�ERWDQLNH�]D�YLVRNH�^NROH��GLR�,
�PRUIRORJLMD�L�IL]LRORJLMD���=DJUHE��>NROVND�NQMLJD

(LGH�'���%URGHULXV�0���)HWW�-���*XHULQRW�0�/��������$QRYHO�LURQ�UHJX�
ODWHG�PHWDO�WUDQVSRUWHU�IURP�SODQWV�LQGHQWLILWLHG�E\�IXQFWLRQDO�H[SUHVVLRQV
LQ�\HDVW��3URF��1DWO��$FDG��6FL��86$�������������
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*XHULQRW�0�/��������0HWDO�XSWDNH�LQ�$UDELGLRSVLV�WKDOLDQD��-��([S��%RW�
6���������

+LOO�&RWWLQJKDP��'�*��	�/OR\G�-RQHV��&�3��������7KH�EHKHYLRU�RI�LURQ
FKHODWLQJ�DJHQWV�ZLWK�SODQWV��-��([S��%RW������������

.DPSIHQNHO�.���.XVKQLU�6���%DEL\FKXN�(���,Q]H�'���9DQ�0RQWDJX�0�
�������0ROHFXODU�FKDUDFWHUL]DWLRQ�RI�SXWDWLYH�$UDELGRVSLV�WKDOLDQD�FRSSHU
WUDQVSRUWHU�DQG�LWV�\HDVW�KRPRORJXH��-��%LRO��&KHP���������������

.DVWRUL�5��������)L]LRORJLMD�ELOMDND��%HRJUDG��1DXND

.DVWRUL�5���3HWURYL`�0���3HWURYL`��1��������(IIHFW�RQ�([FHVV�/HDG��&DG�
PLXP��&RSSHU��DQG�=LQF�LQ�:DWHU�5HODWLRQV�LQ�6XQIORZHU��1RYL�6DG��)DF�
XOW\�RI�$JULFXOWXUH��8QLYHUVLW\�RI�1RYL�6DG�

.DVWRUL�5���3OHVQaDU�0���6DNDa�=���3DQNRYL`�'��DQG�$UVHQLMHYL`�,�������
(IIHFW�RI�([FHVV�/HDG�RQ�6XQIORZHU�*URZWK�DQG�3KRWRV\QWKHVLV��1RYL
6DG��,QVWLWXWH�RI�$JULFXOWXUH��8QLYHUVLW\�RI�1RYL�6DG

.RFKLDQ�/�9��������0HFKDQLVPV�RI�PLFURQXWULHQW�DQG�WUDQVORFDWLRQ��0L�
FURQXWULHQWV�LQ�$JULFXOWXUH�����������

.RML`�0���3RSRYL`��5���.DUDGCL`��%��������)LWRLQGLNDWRUL�L�QMLKRY�]QDaDM
X�SURFHQL�XVORYD�HNROR^NLK�XVORYD�VWDQL^WD��%HRJUDG��1DXND

5xPKHOG�9���0DUVFKQHU�+��������(IIHFW�RI�)H�VWUHVV�RQ�XWLOL]DWLRQ�RI�)H
FKHODWHV�E\�HIILFLHQW�DQG�LQHIILFLHQW�SODQWVWUHVV��-��3ODQW�1XWU������������

6DOW�'�(���6PLWK�5�'���5DVNLQ�,��������3K\WRUHPHGLDWLRQ��1HZ�-HUVH\�
$J%LRWHFK�&HQWHJHUV�8QLYHUVLW\�

6DUL`�0���.UVWL`�%���6WDQNRYL`�#��������)L]LRORJLMD�ELOMDND��%HRJUDG��1DXND

6WDQQHUV�'���%RXUGHDX�3��������(XURSHV�(QYLURPHQW��&RSHQKDJHQ��(XUR�
SHDQ�(QYLURPHQW�$JHQF\

�

9DQMD�9XNRMHYL`

7KH�SRVVLEOH�XVH�RI�FRUQ�LQ�SK\WRH[WUDFWLRQ�RI�OHDG�DQG�LURQ
IURP�SROOXWHG�VRLOV

&RQWDPLQDWHG�VRLOV�UHSUHVHQW�D�ELJ�HQYLURQPHQWDO�SUREOHP��WKDW�FDQ
EH�SDUWLDOO\�VROYHG�E\�DSSOLFDWLRQ�RI�SK\WRUHPHGLDWLRQ�PHWKRGV��3K\WRH[�
WUDFWLRQ��RQH�RI�WKHVH�PHWKRGV���XVHV�WKH�FDSDELOLW\�RI�SODQWV�WR�DEVRUE�DQG
DFFXPXODWH�PHWDOV�RU�RUJDQLF�SROOXWDQWV�LQ�WKHLU�WLVVXHV��5HFHQWO\��ELJ�HI�
IRUWV�ZHUH�SHUIRUPHG�RQ�GHYHORSPHQW�RI�FKHODWH�DVVLVWHG�SK\WRH[WUDFWLRQ
�&$3����7KH�DLP�RI�WKLV�PHWKRG��LV�XVDJH�RI�FKHODWRU�DJHQV���WR�VWLPXODWH
PHWDO�DFFXPXODWLRQ�LQ�KDUYHVWDEOH�SDUWV�RI�SODQWV��$OWKRXJK�WKH�LGHD�RI
&$3��RULJLQDWHG�IURP�;,;�FHQWXU\��LWV�H[SHULPHQWDO�GHYHORSPHQW�VWDUWHG
UHFHQWO\�ZLWK�VRPH�ILHOG�H[SHULPHQWV��7KH�UHVXOWV�RI�WKHVH�SURMHFWV��WRJH�
WKHU�ZLWK�QHHG�IRU�KHDY\�PHWDO�GHFRQWDPLQDWLRQ��PDGH�D�FOHDU�ZD\�IRU�GH�
YHORSPHQW�RI�WKLV�PHWKRG�
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,Q�RXU�VRXUFHV��WKHUH�LV�QR�SXEOLVKHG�GDWD�DERXW�VLPXODWHQRXV�FKDOHW�
DVVLVWHG�SK\WRH[WUDFWLRQ�RI�PRUH�KHDY\�PHWDOV��7KLV�SURMHFW�KDG�WR�FRQ�
VROLGDWH�WKH�SRVVLELOLWLHV�IRU�XVDJH�RI�WKLV�PHWKRG�RQ�VRLOV�SROOXWHG�ZLWK
OHDG�DQG�LURQ�

7KH�H[SHULPHQW�ZDV�SHUIRUPHG�ILUVW�ZLWK�OHDG�DV�RQ�RI�WKH�PRVW�WR[LF
PHWDOV�DQG�WKHQ�ZLWK�LURQ�WKDW��DOWKRXJK�YHU\�LPSRUWDQW�IRU�WKH�SODQW��KDYH
D�GLVDVWURXV�HIIHFW�RQ�SODQW�LQ�KLJK�FRQFHQWUDWLRQV��('7$�IRU�OHDG�DQG�('�
'+$�IRU�LURQ�ZHUH�XVHG�DV�FKHODWRU�DJHQV�IRU�FRQGXFWLQJ�WKLV�PHWKRG�

&RUQ�ZDV�VHOHFWHG�IRU�FRQGXFWLQJ�FKHODWH�DVVLVWHG�SK\WRH[WUDFWLRQ�QRW
MXVW�DV�D�PRGHO�V\VWHP�EXW�DV�D�SRWHQWLDO�VSHFLHV�IRU�SHUIRUPLQJ�&$3�LQ
SUDFWLFH��,W�ZDV�VHOHFWHG�EHFDXVH�RI�LWV�KLJK�UHVLVWDQFH�RQ�LURQ�SROOXWLRQ
DQG�LWV�UHODWLYHO\�JRRG��EHDULQJ�RI��KLJKHU�OHDG�FRQFHQWUDWLRQV�

7KH�UHVXOWV�VKRZHG�ELJ�HIILFLHQF\�RI�WKLV�PHWKRG��RQ�RSWLPDO�FRQGL�
WLRQV�OHDG�ZDV�DFFXPXODWHG�����WLPHV�PRUH�FRPSDULQJ�WR�VRPH�HDUOLHU�UH�
VXOWV�DERXW�OHYHOV�WKDW�SODQW�LV�QDWXUDOO\�FDSDEOH�WR�DFFXPXODWH�LW��,URQ�ZDV
DFFXPXODWHG�LQ�HYHQ�ODUJHU�DPRXQWV��EXW�FRPSDULQJ�WR�VRPH�HDUOLHU�UHVXOWV
RQ�LURQ�XSWDNH�LW�ZDV���WLPHV�ODUJHU�

6LPXOWDQHRXV�PHWKRG�RI��FKHODWH�DVVLVWHG��SK\WRH[WUDFWLRQ�JDYH�D�YH�
U\�JRRG�UHVXOWV��EHFDXVH�WKH�KLJKHVW�FRQFHQWUDWLRQV��LQ�KDUYHVWDEOH�SDUWV�RI
SODQWV��ZHUH�DFFXPXODWHG��7KHUHIRUH�WKH�SRWHQWLDO�RI�FRQGXFWLQJ�WKLV�PH�
WKRG�LQ�SROOXWHG�VRLOV�GHFRQWDPLQDWLRQ�LV�YHU\�LPSRUWDQW��DQG�SUREDEO\�WKH
RQO\�RQH�WKDW�LV�HIILFLHQW�DW�WKLV�PRPHQW�
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