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3UHSR]QDYDQMH�VOLND
NRUL^`HQMHP�QHXURQVNLK
PUHCD�L�EDFNSURSDJDWLRQ
DOJRULWPD

1HXURQVND� PUHCD� ]D� SUHSR]QDYDQMH� VOLND� UHDOL�
]RYDQD� MH� X� SURJUDPVNRP� SDNHWX� 0$7/$%
NRUL^`HQMHP�EDFNSURSDJDWLRQ� DOJRULWPD��0UHCD� MH
XVSH^QR� WHVWLUDQD� QD� GLJLWDOQLP� VOLNDPD� OMXGVNLK
OLFD�

8YRG
9H^WDaNH�QHXURQVNH�PUHCH�IXQNFLRQL^X�SR�X]RUX

QD�OMXGVNL�PR]DN�L�RaHNXMH�VH�GD�`H�SUHGVWDYOMDWL
MHGDQ�RG�NOMXaQLK�NRUDND�X�GDOMHP�UD]YRMX�YH^WDaNH
LQWHOLJHQFLMH��2QH�VH�XVSH^QR�PRJX�SULPHQMLYDWL�QD
PQRJLP�]DGDFLPD�NRML�VX�]D�OMXGH�MHGQRVWDYQL�L�SUL�
URGQL��DOL�VH�QD�UDaXQDULPD�YHRPD�WH^NR�LPSOHPHQ�
WLUDMX�NODVLaQLP�PHWRGDPD��1DMYDCQLMD�SUHGQRVW
QHXURQVNLK�PUHCD�MHVWH�WR�^WR�VH�RQH�REXaDYDMX�QD
RJUDQLaHQRP�VNXSX�SULPHUD��5H^DYDQMH�SUREOHPD
QHXURQVNLP� PUHCDPD� QH� ]DKWHYD� SR]QDYDQMH
VORCHQLK�PDWHPDWLaNLK�L�ORJLaNLK�IXQNFLMD�NRMH
SRYH]XMX�XOD]QH�L�L]OD]QH�SRGDWNH��NDR�^WR�MH�WR
SRWUHEQR�NRG�DOJRULWDPVNRJ�SURJUDPLUDQMD��JGH
PRUDPR�SUHFL]QR�GHILQLVDWL�IXQNFLMH�SUHQRVD�QHNRJ
VLVWHPD��

'D�EL�VH�PUHCD�REXaLOD�GD�LVSUDYQR�DSURNVLPLUD
RGUH_HQX�IXQNFLMX��GRYROMQR�MH�QD�RGJRYDUDMX`L�QD�
aLQ�PUHCL�SUHGVWDYLWL�SUREOHP�L�REXaLWL�MH�QD�UHSUH]H�
QWDWLYQRP�VNXSX�SRGDWDND��X�GDOMHP�WHNVWX�¬�WUHQLQJ
VNXS��� 0UHCD�`H��XNROLNR�MH�WR�PRJX`H��SURQD`L
RGJRYDUDMX`H�UH^HQMH��WM��IXQNFLMX�NRMD�SRYH]XMH�XOD�
]QH�L�L]OD]QH�SRGDWNH�SULOLNRP�SURFHVD�REXaDYDQMD�
9DCQR�MH�QDJODVLWL�GD�QHXURQVNH�PUHCH�L�NODVLaQR
SURJUDPLUDQMH�QLVX�WHKQLNH�NRMH�VH�PH_XVREQR�LVN�
OMXaXMX�

$UKLWHNWXUD�QHXURQVNLK�PUHCD
3RQD^DQMH�QHXURQVNH�PUHCH�]DYLVL�RG�WHCLQVNLK

NRHILFLMHQDWD�L]PH_X�QHXURQD��SHUFHSWURQD���PRGHOD
VDPLK�QHXURQD��RGQRVQR�QMLKRYH�DNWLYDFLRQH�IXQN�
FLMH�L�RG�DUKLWHNWXUH�PUHCH�

$NWLYDFLRQD�IXQNFLMD�I�PRCH�LPDWL�UD]OLaLWH�REOL�
NH��D�QDMaH^`H�VH�NRULVWH�OLQHDUQD��RGVNRaQD��WDQJHQV
KLSHUEROLaND�L�VLJPRLGQD�IXQNFLMD��8�RYRP�UDGX��NR�
UL^`HQD�MH�VLJPRLGQD��ORJLVWLaND��IXQNFLMD�
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5D]ORJ�̂ WR�MH�RGDEUDQD�VLJPRLGQD�IXQNFLMD�OHCL�X
WRPH�^WR�VH�QMHQ�L]YRG��NRML�QDP�MH�SRWUHEDQ�SULOL�
NRP�REXaDYDQMD�PUHCH��QDMMHGQRVWDYQLMH�UDaXQD�L
SULWRP�GDMH�RGOLaQH�UH]XOWDWH�

$UKLWHNWXUX�QHXURQVNLK�PUHCD�aLQL�VSHFLILaQR�SR�
YH]LYDQMH�QHXURQD��SHUFHSWURQD���5D]OLNXMHPR�GYH
NODVH�QHXURQVNLK�PUHCD��PUHCH�VD�SRYUDWQLP�YH]DPD
�UHNXUHQWQH��L�PUHCH�EH]�SRYUDWQLK�YH]D��QHUHNXHQ�
WQH��HQJO��IHHG�IRUZDUG���

1DM]QDaDMQLML�SUHGVWDYQLN�IHHG�IRUZDUG�PUHCD�MH
VORMHYLWD�QHXURQVND�PUHCD��NRMD�MH�L�NRUL^`HQD�X
RYRP�UDGX��.RG�VORMHYLWLK�PUHCD��VOLND����QHXURQL�VX
JUXSLVDQL�X�VORMHYH��.DUDNWHULVWLaQR�]D�RYH�PUHCH�MH
GD�VH�SRGDFL�NUH`X�VDPR�X�MHGQRP�VPHUX��7UHED�QD�
JODVLWL�GD�MH�L]OD]�VYDNRJ�QHXURQD�L]�MHGQRJ�VORMD�SR�
YH]DQ�VD�VYLP�QHXURQLPD�X�VOHGH`HP�VORMX�

2VQRYQD�SRGHOD�VORMHYLWLK�PUHCD��YU^L�VH�SUHPD
EURMX�VORMHYD�X�PUHCL��SD�UD]OLNXMHPR�MHGQRVORMQH�L
YL^HVORMQH��6ORMHYL�YL^HVORMQLK�PUHCD�GHOH�VH��RSHW�
QD��XOD]QL��VNULYHQL�VORM�L�L]OD]QL�VORM��8OD]QL�VORM�MH
SUYL��RQ�SULPD�XOD]QH�SRGDWNH��,]OD]QL�VORM�MH�SRVOHG�
QML�VORM��SULND]XMH�L]OD]H�PUHCH��2ELaQR�LPD�RQROLNR
QHXURQD�NROLNR�L�JUXSD�LVWLK�VOLND�X�WUHQLQJ�VHWX�
6NULYHQL�VORM��VOXCL�]D�LQWHUQX�REUDGX�LQIRUPDFLMD�L
REXKYDWD�VYH�VORMHYH�L]PH_X�XOD]QRJ�L�L]OD]QRJ��

9DCQR�MH�UH`L�GD�EURM�VORMHYD��X�RS^WHP�VOXaDMX�
QH�RGUH_XMH�SHUIRUPDQVH�PUHCH��%URM�QHXURQD�X�XOD�
]QRP�VORMX�HNYLYDOHQWDQ�MH�EURMX�XOD]QLK�SRGDWDND�

0DUNR�%HCXOM���������3DQaHYR��*��'LPLWURYD��$��XaHQLN����UD]UHGD�(7>�®1LNROD�7HVOD¯�X
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RGQRVQR�EURMX�SLNVHOD�VOLNH�NRMD�VH�REUD_XMH��%URM
QHXURQD�X�L]OD]QRP�VORMX�MHGQDN�MH�EURMX�L]OD]D�PUH�
CH�RGQRVQR�EURMX�UD]OLaLWLK�VOLND�L]�WUHQLQJ�VHWD�QD
NRMLPD�VH�PUHCD�XaL��

1DMSUDNWLaQLML�QDaLQ�REXaDYDQMD�PUHCH�MH�SUR�
PHQD�WHCLQVNLK�NRHILFLMHQDWD��ED^�]DWR�^WR�MH�QDNRQ
SURMHNWRYDQMD�L�KDUGYHUVNH�UHDOL]DFLMH�PUHCH�WH^NR
SURPHQLWL�RUJDQL]DFLMX�LOL�PRGHO�QHXURQD��2EXaD�
YDQMH�QHXURQVNLK�PUHCD�PRCH�ELWL�QDGJOHGDQR��VX�
SHUYLVHG��L�QHQDGJOHGDQR��XQVXSHUYLVHG�

.RG�QDGJOHGDQRJ�REXaDYDQMD�PUHCL�VH�SURVOH_X�
MX�XOD]��SREXGD��L�RaHNLYDQL�L]OD]��D�]DWLP�XSRUH_XMX
VWYDUQL�L�RaHNLYDQL�RG]LY�L�UD]OLND�VH�SURVOH_XMH�SUR�
FHGXUL�]D�REXaDYDQMH��NRMD�QD�RVQRYX�UD]OLNH�PHQMD
WHCLQVNH�NRHILFLMHQWH�PUHCH��1DMEROML�SULPHU�RYDNYH
REXNH�MH�EDFNSURSDJDWLRQ�DOJRULWDP�

3ULQFLS�IRUZDUG�SURSDJDWLRQ�L�WUHQLUDQMH�YL^HVOR�
MQH�QHXURQVNH�PUHCH�EDFNSURSDJDWLRQ�DOJRULWPRP

)RUZDUG�SURSDJDWLRQ�DOJRULWDP�SRGUD]XPHYD
SURVOH_LYDQMH�SRGDWDND�NUR]�PUHCX�L�L]UDaXQDYDQMH
L]OD]D�PUHCH��=DVQLYD�VH�QD�NODVLaQRP�UDGX�QHXURQD
NRML�VX�VORMHYLWR�SRYH]DQL��1HXURQL�VYRMH�XOD]H�VXPL�
UDMX�L�SURSX^WDMX�NUR]�DNWLYDFLRQX�IXQNFLMX�aLPH�VH
GHILQL^H�L]OD]��6YDNL�QHXURQ�VYRM�L]OD]�SURVOH_XMH�QD
VYH�QHXURQH�X�VOHGH`HP�VORMX��%DFNSURSDJDWLRQ�DO�
JRULWDP��NDR�L�VYL�PHWRGL�QDGJOHGDQRJ�REXaDYDQMD�
VYRGL�VH�QD�PLQLPL]LUDQMH�JUH^DND�L]PH_X�GRELMHQRJ
L�CHOMHQRJ�RG]LYD�PUHCH�

.RUHNFLMD�JUH^NH�SRaLQMH�X�L]OD]QRP�VORMX�SR^WR
MH�PUHCL�SUHGVWDYOMHQ�XOD]QL�SRGDWDN�L�SURFHV�IRU�
ZDUG�SURSDJDWLRQ�]DYU^HQ��,]OD]�VYDNRJ�QHXURQD
L]OD]QRJ�VORMD�XSRUH_XMH�VH�VD�CHOMHQRP�YUHGQR^`X
L]OD]D��D�]DWLP�VH�QD�RVQRYX�WRJD�]D�VYDNL�QHXURQ

L]UDaXQDYD�YUHGRVW�JUH^NH��1DNRQ�WRJD�UDaXQDMX�VH
JUH^HD�SUHWKRGQLK�VORMHYD�VYH�GR�XOD]QRJ��.DGD�VH
UDaXQDQMH�JUH^DND�]DYU^L��NRULJXMX�VH�WHCLQVNL�NRHIL�
FLMHQWL�YH]D�

3URFHV�XaHQMD�QHXURQVNH�PUHCH�SUHVWDMH�RQRJ
WUHQXWND�NDGD�XNXSQD�JUH^ND�PUHCH��]D�VYH�SRGDWNH
L]�WUHQLQJ�VHWD��GRVWLJQH�]DGDWX�PLQLPDOQX�YUHGQRVW�

6RIWYHUVND�LPSOHPHQWDFLMD
$OJRULWDP�VH�VDVWRML�L]�QHNROLNR�RVQRYQLK�GHOR�

YD��'DWRWHND�ORDGSLFW�P�XaLWDYD�VYH�SRGDWNH��NRQN�
UHWQR�VOLNH��L�ILOWULUD�LK�WDNR�GD�VYH�EXGX�LVWH
UH]ROXFLMH�L�X�LVWRM�SDOHWL�ERMD��FUQR�EHORM��'DWRWHND
NRHI�P��SULORJ����JHQHUL^H�PUHCX�VD�SURL]YROMQLP
VLQDSWLaNLP� WHCLQDPD� YH]D�� 3RNUH`H� VH� VDPR
SULOLNRP�SUYH�LQLFLMDOL]DFLMH�PUHCH��7HCLQH�YH]D�VX�X
RSVHJX�RG�¬����GR������L�QDOD]H�VH�X�PDWULFDPD
Z��Z��L�Z���%DFNSURS�P��SULORJ����MH�GHR�SURJUDPD
NRML�REXKYDWD�SURFHV�WUHQLUDQMD�PUHCH�

3URJUDP�NRML�MH�QDSLVDQ�X�0$7/$%X�SRWSXQR
MH�IOHNVLELODQ�L�PRCH�VH�MHGQRVWDYQR�L]PHQLWL�L
SULODJRGLWL�QHNRP�GUXJRP�VOXaDMX��8�IDMOX�SDUD�
PHWUL�P��SULORJ����aXYDMX�VH�RVQRYQL�SRGDFL�R�NRQ�
VWUXNFLML�PUHCH�

,]�SULORCHQRJ�IDMOD�PRCHPR�]DNOMXaLWL�GD�MH�X
XOD]QRP�VORMX�EURM�QHXURQD�MHGQDN�EURMX�SLNVHOD
VOLNH��RGQRVQR�GD�VH�VYDNL�SLNVHO�VOLNH�SURVOH_XMH�QD
]DVHEDQ�QHXURQ��8�VUHGQMHP�VORMX�LPD�����QHXURQD�X
RGQRVX�QD�XOD]QL�VORM��8�OLWHUDWXUL�QH�SRVWRML�SRGDWDN
NROLNR�MH�SRWUHEQR�QHXURQD�X�VNULYHQRP�VORMX�QLWL
NROLNR�RQ�XWLaH�QD�UDG��7DNR�GD�MH�RYD�YUHGQRVW�RGUH�
_HQD�HNVSHULPHQWDOQR�NDR�RSWLPDODQ�RGQRV�EU]LQH
XaHQMD�L�UH]XOWDWD

'DWRWHND�FDOF�P��SULORJ����SUHGVWDYOMD�IXQNFLMX
NRMD�L]YU^DYD�IRUZDUG�SURSDJDWLRQ��2QD�SURVOH_XMH
WUHQXWQL�XOD]�[��NRHILFLMHQWH�PUHCH�PDWULFH�Z��Z��Z�
L�EURM�QHXURQD�X�VYDNRP�VORMX��.DGD�VH�L]UDaXQD
L]OD]�VYDNRJ�QHXURQD�X�XOD]QRP�VORMX��PDWULFD�L]O��
VYDNL�RG�QMLK�VYRM�L]OD]�SURVOH_XMH�X�DNWLYDFLRQX
IXQNFLMX��GDWRWHND�WUHVK�P��1DNRQ�WRJD��QD�VOLaDQ
QDaLQ�UDaXQD�VH�L�L]OD]�GUXJRJ�VORMD��PDWULFD�L]O��L
NRQDaQL�L]OD]�PUHCH��PDWULFD�L]O��RGQRVQR�L]O�

1DNRQ�LQLFLMDOL]DFLMH�SURJUDPD��XaLWDYDQMD�SDUD�
PHWDUD��WUHQLQJ�VHWD�L�JHQHULVDQMD�NRHILFLMHQDWD�PUH�
CH��GHILQL^H�VH�NRHILFLMHQW�XaHQMD�PUHCH�L�]DWLP�VOHGL
SURFHV�REXaDYDQMD�PUHCH��GDWRWHND�EDFNSURS�P�
2EXaDYDQMH�SRaLQMH�JHQHULVDQMHP�LGHDOQRJ�L]OD]D
PUHCH�]D�VYDNX�VOLNX�L]�WUHQLQJ�VHWD��NRML�VH�NDVQLMH
NRULVWL�]D�XSRUH_LYDQMD�L�UDaXQDQMH�XNXSQH�JUH^NH

6OLND����6KHPDWVNL�SULND]�VORMHYLWH�QHXURQVNH�PUHCH��[�¬�XOD]��Q�¬�EURM�QHXURQD�X�XOD]QRP�VORMX��\�¬�L]OD]�P�¬�EURM�QHXURQD�X�L]OD]QRP�VORMX�

)LJXUH����6FKHPH�RI�WKH�OD\HUHG�QHXUDO�QHWZRUN�[�¬�LQSXW��Q�¬�QXPEHU�RI�SHUFHSWURQV�LQ�WKH�LQSXWOD\HU��\�¬��RXWSXW��P�¬�QXPEHU�RI�SHUFHSWURQV�LQ�WKHRXWSXW�OD\HU
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VLVWHPD��,GHDOQL�L]OD]�GHILQL^H�VH�WDNR�GD�UHGQL�EURM
QHXURQD�R]QDaDYD�JUXSX�LVWLK�VOLND�L�VDPR�RQ�GDMH�QD
L]OD]X���NDGD�MH�QD�XOD]X�VOLND�L]�QMHJRYH�JUXSH��

,]OD]�PUHCH�RUJDQL]RYDQ�MH�QD�VOHGH`L�QDaLQ��VYD�
ND�UD]OLaLWD�VOLND�]DX]LPD�MHGDQ�QHXURQ�QD�L]OD]X�L
NDGD�PUHCD�SUHSR]QD�RGUH_HQX�VOLNX��L]OD]�WHCL�ND
WRPH�GD�VDPR�L]OD]QL�QHXURQ�NRML�RGJRYDUD�JUXSL�X
NRMRM�MH�WD�VOLND��^WR�MH�XMHGQR�L�UHGQL�EURM�WRJ�QHX�
URQD��LPD�QD�L]OD]X�LPD����D�RVWDOL�QHXURQL����1DNRQ
GHILQLVDQMD�LGHDOQRJ�L]OD]D��VYH�VOLNH�L]�WUHQLQJ�VHWD
SUROD]H�NUR]�PUHCX�L�UDaXQD�VH�SRaHWQD�XNXSQD
JUH^ND�VLVWHPD��.DGD�MH�GHILQLVDQD�SRaHWQD�JUH^ND
VLVWHPD�SRaQMH�SURFHV�WUHQLUDQMD��7DM�SURFHV�WUDMH�VYH
GRN�XNXSQD�JUH^ND�VLVWHPD�QH�GRVWLJQH�XQDSUHG
RGUH_HQX�PLQLPDOQX�YUHGQRVW��0LQLPDOQD�YUHGQRVW
MH�GHILQLVDQD�SURPHQOMLYRP�HUUBOLPLW��NDR�EURM�VOLND
X�WUHQLQJ�VHWX�SRPQRCHQ�VD���������6DVWDYQL�GHR
EORND�]D�REXaDYDQMH�MH�L�EORN�]D�WHVWLUDQMH�PUHCH�
0H_XWLP��DNR�EL�VH�PUHCD�WHVWLUDOD�SUL�VYDNRM�LWHU�
DFLML�REXaDYDQMD��YUHPH�REXaDYDQMD�EL�ELOR�GXCH��D
HILNDVQRVW�PUHCH�EL�RVWDOD�LVWD��%URM�LWHUDFLMD�QD
NROLNR�VH�YU^L�WHVWLUDQMH��QDOD]L�VH�X�SURPHQOMLYRM
HUUBUHF��

'D�X�VOXaDMX�JUH^NH�SURFHV�WUHQLUDQMD�PUHCH�QH
EL�WUDMDR�EHVNRQDaQR�GXJR��XYHGHQ�MH�EURMDa�LWHUDFLMD
NRML�]DXVWDYOMD�DOJRULWDP�DNR�EURM�LWHUDFLMD�SUH_H
SUHNR�XQDSUHG�]DGDWH�YUHGQRVWL�SURPHQOMLYRP
LWBOLPLW��.RHILFLMHQW�EU]LQH�XaHQMD�PUHCH�GHILQLVDQ�MH
WDNR�GD�VH�PHQMD�SUHPD��XNXSQRM�JUH^FL�VLVWHPD�
3RaHWQD�YUHGQRVW�L]QRVL�������.DGD�XNXSQD�JUH^ND
GRVWLJQH�����SXWD�YH`X�YUHGQRVW�HUUBOLPLWD��JUH^ND
VH�VPDQMXMH�QD������D�NDGD�GRVWLJQH����SXWD�YH`X
YUHGQRVW�HUUBOLPLWD�VPDQMXMH�VH�QD������-HGQD�LWHU�
DFLMD�EDFNSURSDJDWLRQ�DOJRULWPD�VDGUCL�X]LPDQMH
VOXaDMQH�VOLNH�L]�WUHQLQJ�VHWD��SURSDJDFLMX�VOLNH�XQ�
DSUHG�NUR]�PUHCX��SRUH_HQMH�GRELMHQRJ�VD�CHOMHQLP
L]OD]RP�L�LVSUDYOMDQMH�NRHILFLMHQDWD�

9HULILNDFLMD�L�UH]XOWDWL
1D�VOLFL����SUYLK�GYDGHVHW�RVDP�VOLND�VHGDP�OLFD

�JUXSD��SUHGVWDYOMD�WUHQLQJ�VHW�QHXURQVNH�PUHCH��GRN
VX�SRVOHGQMH�aHWLUL�VOLNH�VDPR�QHNL�RG�SULPHUD�NR�
MLPD�MH�PUHCD�GRGDWQR�WHVWLUDQD�

=D�SUYR�WHVWLUDQMH�L]�WUHQLQJ�VHWD��VOLND����X]HWD
MH�VOLND�L]�aHWYUWH�JUXSH��SRVOHGQMD�X�GUXJRP�UHGX�
JOHGDQR�V�OHYD��L�SRVWHSHQR�MH�]DWDPQMLYDQD�NUR]���
UD]OLaLWLK�ID]D�^WR�MH�SULND]DQR�QD�VOLFL����1D�SUYRM
VOLaLFL�X�VOLFL����]DWDPQMHQR�MH�����VOLNH��D�QD�VYDNRM
VOHGH`RM�]DWDPQMHQ�MH����YL^H��MHGDQ�FUQL�NYDGUDWL`

YL^H��L�WR�SUDYLOR�YDCL�VYH�GR�GYDGHVHWH�VOLNH��'YDGH�
VHW�SUYD�VOLND�]DFUQMHQD�MH�]D�����L�VYDND�VOHGH`D�MH
]DFUQMHQD�]D�����YL^H�

,]�L]OD]QLK�SRGDWDND�]DNOMXaHQR�MH�GD�PUHCD�GDMH
������WDaQRVWL�]D�̂ XP�GR������$NR�SRJOHGDPR�SHWX
VOLNX�X�WUH`HP�UHGX��PRCHPR�UH`L�GD�QL�aRYHN�QH�EL
PRJDR�SRX]GDQR�GD�]QD�NR�MH�QD�VOLFL��=DGQMLK���VOL�
ND�GDMH�EROMH�UH]XOWDWH�aDN�L�SUL�^XPX�RG�����]DWR
^WR�MH�̂ XP�UDYQRPHUQR�UDVSRUH_HQ�X�RGUH_HQRM�REOD�
VWL��WM��SRVWRMH�YH`L�GHORYL�VOLNH�NRML�VX�EH]�^XPD�

=D�WHVWLUDQMH�MH�NRUL^`HQ�SRWSURJUDP��GDWRWHND
WHVWDOORXW�P��NRMD�]D�SULORCHQX�VOLNX�LVSLVXMH�VYH�L]OD�

6OLND����7UHQLQJ�VHW�L�QHNH�RG�VOLND�]D�WHVWLUDQMH�PUHCH
)LJXUH����7UDLQLQJ�VHW�FRQVLVWV�RI�VHYHQ�JURXSV�DQGIRXU�WHVW�LPDJHV

6OLND����3UYL�WHVW�SULPHU
)LJXUH����)LUVW�WHVW�LPDJH
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]H�PUHCH��1DNRQ�]DYU^HQRJ�REXaDYDQMD�PUHCH��L]OD]
QD�RVQRYX�VOLND�L]�WUHQLQJ�VHWD�RGVWXSDR�MH�RG�LGHDO�
QRJ��DOL�X�RNYLULPD�RaHNLYDQRJ��1DLPH��XNXSQD
JUH^ND�RYH�QHXURQVNH�PUHCH�L]QRVL�����������^WR�MH
X�SURVHNX������⋅��¬�� ^WR� ]QDaL� GD� GDMH� ]DGR�
YROMDYDMX`H�UH]XOWDWH��8�QDYHGHQRP�VOXaDMX�ELOR�MH
SRWUHEQR�����LWHUDFLMD�WUHQLUDQMD��3R�L]YU^HQLP�WHVWL�
UDQMLPD�SRWUHEQR�MH�RG�����GR�����LWHUDFLMD�]D
XNXSQX�JUH^NX�NRMD�MH�GHILQLVDQD�NDR�EURM�VOLND�X
WUHQLQJ�VHWX�SRPQRCHQ�VD����⋅��¬��� $NR� EL� VH
XNXSQD�JUH^ND�SRYH`DOD��EURM�SRWUHEQLK�LWHUDFLMD�EL
VH� ]QDWQR� VPDQMLR�� QD� UDaXQ�PRJX`QRVWL� SUH�
SR]QDYDQMD�PUHCH��1DNRQ�RSWLPL]DFLMH�EDFNSURSD�
JDWLRQ�DOJRULWPD��YUHPH�SRWUHEQR�]D�REXNX�PUHCH�QD
GDWRP�SULPHUX�VH�VYRGL�QD�RSVHJ�RG���GR���PLQXWD�
GRN�MH�]D�IRUZDUG�SURSDJDWLRQ�SRWUHEQR�PDQMH�RG
MHGQH�VHNXQGH��

,]�RYLK�UH]XOWDWD�]DNOMXaXMH�VH�GD�MH�REXaHQD
PUHCD�X�VWDQMX�GD�REUD_XMH�SRGDWNH�X�UHDOQRP�YUH�
PHQX��%LWQR�MH�QDJODVLWL�GD�MH�NOMXaDQ�GHR�X�XEU]DQMX
DOJRULWPD�IRUPLUDQMH�VUHGQMH�YUHGQRVWL�VOLNH�WUHQLQJ
VHWD�L�]DWLP�XPDQMLYDQMH�VYDNH�VOLNH�]D�WX�YUHGQRVW�
7DGD�QD�VYDNRM�VOLFL�RVWDMX�VDPR�NDWDNWHULVWLaQH
OLQLMH�L�RaLJOHGDQ�MH�]DNOMXaDN�GD�MH�ODN^H�LVWUHQLUDWL
PUHCX��%H]�QDYHGHQRJ�SRVWXSND�PUHCL�MH�SRWUHEQR
YL^H�RG��������LWHUDFLMD�]D�REXaDYDQMH�GR�]DGR�
YROMDYDMX`HJ�QLYRD�SUHSR]QDYDQMD�

3RVOHGQMH�aHWLUL�VOLNH�VD�VOLNH���SUHGVWDYOMDMX�ND�
UDNWHULVWLaQH�WHVW�SULPHUH�PUHCH��MHU�VH�]QDWQR�UD]�
OLNXMX�RG�VOLND�L]�WUHQLQJ�VHWD��,]OD]�PUHCH�]D�SUYX�RG
aHWLUL�VOLNH�MH�SRND]DR�GD�PUHCD�VD�VLJXUQR^`X�RG
������SUHSR]QDMH�GD�MH�WR�VOLND�L]�JUXSH����

'UXJX�VOLNX��L�SRUHG�WRJD�^WR�MH�OLFH�QD�VOLFL�SUL�
PHWQR�YL^H�RNUHQXWR�X�OHYX�VWUDQX��PUHCD�VD�VLJXU�
QR^`X�RG�����VYUVWDYD�VOLNX�X�JUXSX����

7UH`D�VOLND�MR^�MHGDQ�MH�SULPHU�NRJ�QHPD�X�WUHQ�
LQJ�VHWX�¬�OLFH�MH�RNUHQXWR�GLUHNWQR�ND�SRVPDWUDaX��D
PUHCD�VD�VLJXUQR^`X�RG������VYUVWDYD�VOLNX�X�JUXSX
^HVW��D�VD�VLJXUQR^`X�RG�����VOLNX�X�JUXSX����5D]ORJ
^WR�MH�QDMYH`L�SURFHQDW�SUHSR]QDYDQMD�GRGHOMHQ�JUXSL
^HVW��YHURYDWQR�MH�SRVOHGLFD�QHGRVWDWND�IURQWDOQRJ
SRORCDMD�OLFD�QD�VOLNDPD�X�WUHQLQJ�VHWX��D�NRML�VH�SUL
PDORM�UH]ROXFLML�]DLVWD�SRNODSD�VD�IURQWDOQLP�SRJOH�
GRP�OLFD�L]�JUXSH����

AHWYUWD�VOLND�L]�WHVW�VNXSD�QH^WR�MH�NRPSOLN�
RYDQLML�SULPHU��0UHCD�VDGD�VD�VDPR�����WYUGL�GD�WR
MHVWH�VHGPD�VOLND��PH_XWLP�X�RGQRVX�QD�RVWDOH�L]OD]H
RYDM�VH�]QDWQR�L]GYDMD��.DGD�EL�X�WUHQLQJ�VHWX�ELOR
QHNR�GUXJR�OLFH�X�VOLaQRP�SRORCDMX��PUHCD�EL

YHURYDWQR�L�QD�L]OD]QRP�QHXURQX�WH�VOLNH�LPDOD�YH`L
SURFHQDW�SUHSR]QDYDQMD�

-HGQD�RG�PHWRGD�L]R^WUDYDQMD�UH]XOWDWD�PUHCH
MHVWH�SRYH`DYDQMH�SDUDPHWUD�N�X�WUHVKROG�IXQNFLML��

1D�VOLFL���NULYD�D�SUHGVWDYOMD�L]JOHG�DNWLYDFLRQH
IXQNFLMH�NDGD�MH�N� ����L�RYDM�REOLN�MH�NRUL^`HQ�]D
WUHQLUDQMH�PUHCH�L�WHVWLUDQMH��6PDQMLYDQMHP�SDUD�
PHWUD�N��L]JOHG�IXQNFLMH�VYH�YL^H�WHCL�ND�OLQHDUQRP
�NULYD�F���7DM�REOLN�VH�QLMH�SRND]DR�NRULVWDQ�X�RYRP
UDGX��0H_XWLP�SRYH`DQMH�SDUDPHWUD�N�]D�SRVOHGLFX
LPD�GD�VLJPRLGQD�IXQNFLMD�VYH�YL^H�OLaL�QD�RGVNRaQX�
7R�LPD�]D�SRVOHGLFX�GD�XNROLNR�VX�UH]XOWDWL�YH`L
�����PUHCD�GDMH�VLJXUQLMH�L]OD]H��GRN�PDQMH�UH]XO�
WDWH�VPDQMXMH��'DNOH��GREUR�SURMHNWRYDQ�WUHQLQJ�VHW
�NRML�REXKYDWD�VYH�YDULMDQWH�REMHNWD�NRML�VH�RaHNXMH�
]QDaL� SRYH`DQMH� SDUDPHWUD� N� QDNRQ�SURFHVD
REXaDYDQMD�L�SREROM^DYD�UH]XOWDWH�PUHCH��

2EXaDYDQMH�VD�SDUDPHWURP�N�NDGD�MH�RQR�YH`H
RG���QLMH�PQRJR�LVSLWLYDQR��2QR�GDMH�OR^LMH�UH]XOWDWH
]D�VOLNH�aLMD�IRUPD�PQRJR�RGVWXSD�RG�VOLND�NRMLK
QHPD�X�WUHQLQJ�VHWX��6D�GUXJH�VWUDQH�X�PQRJR�YL^H
VOXaDMHYD�]D�UH]XOWDW�GDMH������WDaQRVWL��DOL�GRJD_D
VH�GD�GDMH������]D�YL^H�RG�MHGQH�VOLNH��%LWQR�MH
QDSRPHQXWL�GD�MH�WUDMDQMH�REXaDYDQMD�RNR�����GXCH�

-HGDQ�RG�SUREOHPD�NRML�VH�MDYOMD�MH�WR�^WR�VH
PUHCL�PRUDMX�SURVOH_LYDWL�GREUR�L]GYRMHQH�VOLNH��D

6OLND����,]JOHG�DNWLYDFLRQH�IXQNFLMH�SUL�UD]OLaLWRPSDUDPHWUX�N����D��N� �����E��N� ������F��N� ������
)LJXUH����)XQFWLRQ�RI�DFWLYDWLRQ�IRU�GLIIHUHQW�NSDUDPHWHU���D��N� �����E��N� ������F��N� ��������
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^WR�SRGUD]XPHYD�ILNVQD�UDVWRMDQMD�L]PH_X�REMHNWD
NRML�MH�ELWDQ�QD�VOLFL�L�LYLFD�VOLNH��

1D�VOLFL���YLGLPR�GYH�QDL]JOHG�LVWH�VOLNH�L]�JUXSH
���0H_XWLP��PUHCD�GDMH�YHRPD�UD]OLaLWH�UH]XOWDWH�]D
VYDNX��]DWR�^WR�MH�SUYD�VOLND�XYH`DQD��WM��UD]GDOMLQD
RG�OLND�GR�LYLFH�VOLNH��D�PDQMD�MH�QHJR�X�WUHQLQJ�VHWX
NRG�VOLND�X�WUHQLQJ�VHWX��SD�SUL�SURPHQL�YHOLaLQH
VOLNH�OLN�QD�MHGQRM�VOLFL�L]JOHGD�YH`L��6OLND��E�SULPHU

MH� EROMH� L]GYRMHQH� VOLNH� SD� MH� YHOLaLQD� JODYH
SULEOLCQLMD�YHOLaLQL�L]�WUHQLQJ�VHWD��

3UL�YUHGQRVWL�N� ����PUHCD�SUHSR]QDMH�VOLNX��D
NDR�VOLNX�L]�JUXSH�^HVW�VD�VLJXUQR^`X�RG�����D
VYUVWDYD�MH�X�JUXSX���VD�VLJXUQR^`X�RG�VDPR�������
GRN�MH�]D�YUHGQRVW�N� ���VOLND��D�VYUVWDQD�X�JUXSX��
VD�PDQMRP�VLJXUQR^`X�RG�����DOL�EH]�UH]XOWDWD�NRML
EL�LPSOLFLUDOL�GD�VOLND�SULSDGD�JUXSL��������

,]OD]�NRML�PUHCD�GDMH�]D�VOLNX��E�QH^WR�MH�EROML�
=D�YUHGQRVW�N� ����PUHCD�VOLNX��E�VYUVWDYD�X�JUXSX
��VD�VLJXUQR^`X�RG�����D�X�JUXSX���VD�aDN�������
.DGD�MH�N� ����PUHCD�VOLNX��E�VYUVWDYD�X�JUXSX���VD
VLJXUQR^`X�RG������DOL�]DWR�VD�VLJXUQR^`X�RG�����
WYUGL�GD�VOLND�SULSDGD�JUXSL���

,]�RYLK�UH]XOWDWD�YLGL�VH�GD�SUYX�VOLNX�PUHCD�QH
SUHSR]QDMH�LVSUDYQR�L�YLGL�VH�MR^�MHGDQ�SULPHU�NDNR
PHQMDQMH�SDUDPHWUD�N�XWLaH�QD�UH]XODWH��6OLND��E�SUH�
SR]QDWD�MH�EROMH��PDGD�MH�GR^OR�GR�PH^DQMD�VD�JUX�
SRP����NDR�L�X�SULPHUX�IURQWDOQRJ�SRJOHGD�VOLNH�L]
JUXSH���NRMD�VH�PH^DOD�VD�JUXSRP����9LGL�VH�L�NDNR
MH�SURPHQD�SDUDPHWUD�N�SRYH`DOD�WDaQRVW��DOL�L�JUH^NX
VYUVWDY^L�VD�YH`RP�VLJXUQR^`X�VOLNX�X�SRJUH^QX
JUXSX�

5D]OR]L�]D�RYH�UH]XOWDWH�PRJX�VH�REMDVQLWL�QD
YL^H�QDaLQD��6OLNH��D�L��E�VX�VOLNDQH�QD�SR]DGLQL�NRMD
MH�GUXJDaLMH�RVYHWOMHQD�QHJR�VOLNH�L]�WUHQLQJ�VHWD�^WR
WDNR_H�SUHGVWDYDOMD�SUREOHP�SUL�SUHSR]QDYDQMX�VOLNH
PDGD�QH�GROD]L�PQRJR�GR�L]UDCDMD�MHU�VH�UDGL�R�FUQR�
EHOLP�VOLNDPD��,SDN�YDCQR�MH�QDJODVLWL��GD�SR]DGLQD
WDNR_H�XWLaH�QD�WDaQRVW�UH]XOWDWD�PUHCH��

=DNOMXaDN
1HXURQVNH�PUHCH�QLVX�GREUR�LVWUDCHQD�REODVW�

=ERJ�WRJD�VH�X�OLWHUDWXUL�WH^NR�SURQDOD]H�NRQNUHWQL
SRGDFL�R�RVRELQDPD�PUHCH�L�]DYLVQRVWLPD�L]OD]D�RG
PHQMDQMD�SDUDPHWDUD��7DNR�GD�VH�VYDNL�SRaHWDN�LV�
WUDCLYDQMD�X�RYRM�REODVWL�]DVQLYD�QD�SDUDPHWULPD�NRML
VH�SUHWSRVWDYH�LOL�RGUHGH�X]�SRPR`�PDORJ�EURMD�PHU�
HQMD��

-HGQD�RG�PDQD�RYRJ�UDGD�MH�WR�^WR�UDGL�VD�FUQR
EHOLP�VOLNDPD��1DUDYQR��SRVWRML�QDaLQ�GD�VH�RYD
PUHCD�XQDSUHGL�WDNR�GD�UDGL�VD�VOLNDPD�X�ERML��1D�
MMHGQRVWDYQLMH�L�QDMEUCH�UH^HQMH�MHVWH�GD�VH�QDSUDYH��
PUHCH�¬�VYDND�]D�SR�MHGQX�NRPSRQHQWX�5HG*UHHQ�
%OXH� VLVWHPD�� WDNR� GD� VYDND�PUHCD� VD� �����
XaHVWYXMH�X�NUDMQMHP�RGJRYRUX�

1LMH�RGUH_HQ�NDSDFLWHW�VOLND�NRMH�QHXURQVND
PUHCD� PRCH� GD� QDXaL�� D� RYD� MH� WHVWLUDQD� QD
VOXaDMHYLPD�NRML�VX�QHRELaQL�L�X�YH`RM�PHUL�UD]OLaLWL
RG�VOLND�L]�WUHQLQJ�VHWD��8NROLNR�GR_H�GR�]DVL`HQMD
PUHCH��WR�]QDaL�GD�]D�YHOLNL�EURM�UD]OLaLWLK�VOLND�X
WUHQLQJ�VHWX�PUHCD�QH�PRCH�GD�SRVWLJQH�NRQNUHWQL
NYDOLWHW��0RCH�VH�SRYH`DWL�EURM�QHXURQD�X�VNULYHQRP
VORMX�LOL�aDN�GRGDWL�MR^�MHGDQ�VNULYHQL�VORM��DOL�EH]
WHVWLUDQMD�QH�]QD�VH�NROLNR�WR�PRCH�GD�SRPRJQH��1D�
MEROMH�UH^HQMH�WRJ�SUREOHPD�ELOR�EL�GD�VH�QDSUDYL�YL^H
PDQMLK�PUHCD�NRMH�EL�REUD_LYDOH�RGUH_HQL�EURM�JUXSD
VOLND�L]�WUHQLQJ�VHWD��3UL�NRUL^`HQMX�RYH�PHWRGH�ELWQR
MH�L�SURSX^WDWL�VYH�VOLNH�NUR]�VYDNX�PUHCX�L�SULWRP
XaLWL�PUHCH�GD�QD�L]OD]X�GDMX�VYH�MHGLQLFH�]D�VOLNH
NRMH�LP�QH�SULSDGDMX��NDNR�EL�VH�EROMH�L]R^WULOD
WDaQRVW�PUHCH

%LWQR�XQDSUH_HQMH�]D�RYDM�SURJUDP�ELOR�EL
QDSLVDWL�SUHG�SURJUDP�NRML�SUL�XaLWDYDQMX�VOLNH�YU^L
NYDOLWHWQR�L]GYDMDQMH�REMHNWD�NRML�CHOLPR�GD�PUHCD
SUHSR]QD��-R^�MHGQR�RG�XQDSUH_HQMD�RYRJ�UDGD�ELOR
EL�SLVDQMH�SURJUDPD�X�QHNRP�RG�SURJUDPVNLK�SDNHWD
&�LOL�'HOSKL�L�SRYH]LYDQMH�VD�NDPHURP�L�WHVWLUDQMH
UDGD�X�UHDOQRP�YUHPHQX�LOL�SUDYOMHQMH�QH]DYLVQRJ
VLVWHPD�SRYH]LYDQMHP�SURFHVRUD��QSU��DUP��DWDPHJD
LVO����'63�LOL�)3*$�aLSD�VD�NDPHURP�

3UHSR]QDYDQMH�OLFD�MHGDQ�MH�RG�QDMNRPSOLNRYDQL�
MLK�SULPHUD�SUHSR]QDYDQMD�VOLND��DOL�DNR�EL�VH�SUR�
JUDP�NRULVWLR�]D�MHGQRVWDYQLMH�REOLNH��QD�SULPHU
VDREUD`DMQH�]QDNRYH��PUHCD�EL�GDYDOD�MR^�VLJXUQLMH
UH]XOWDWH

6OLND����3UREOHP�SUHSR]QDYDQMD�]ERJ�SURPHQH�SODQD

)LJXUH����3UREOHP�RI�UHFRJQLWLRQ�GXH�WR�WKH�GLIIHUHQFHLQ�VKRW�GLVWDQFH
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/LWHUDWXUD
-RFNRYL`�0���2JQMDQRYL`�=���6WDQNRYVNL�6�������9H^WDaND�LQWHOLJHQFLMD��%HRJUDG��.UXJ
7DGHXVLHZF]�5��������6LHFL�QHXURQRZH��.UDNvZ
IWS���IWS�VDV�FRP�SXE�QHXUDO�)$4�KWPO
KWWS���VRODLU�HXQHW�\X�~LOLFY�$11�KWPO

0DUNR�%HCXOM
1HXUDO�1HWZRUNV�DQG�%DFNSURSDJDWLRQ
$OJRULWKP�LQ�,PDJH�5HFRJQLWLRQ

$�QHXUDO�QHWZRUN�IRU�LPDJH�UHFRJQLWLRQ�ZDV�GH�
VLJQHG�LQ�0$7/$%��XVLQJ�WKH�EDFNSURSDJDWLRQ�DO�
JRULWKP��,Q�RUGHU�WR�WHDFK�WKH�QHXUDO�QHWZRUN�KRZ�WR
DSSUR[LPDWH�WKH�JLYHQ�IXQFWLRQ��LW�LV�HQRXJK�WR�WUDLQ
LW�RQ�WKH�UHSUHVHQWDWLYH�VHW�RI�GDWD��WUDLQLQJ�VHW���7KH
QHWZRUN�ZDV�VXFFHVVIXOO\�WUDLQHG��DQG�WKHQ�WHVWHG�RQ
WKH�VHW�RI�GLJLWDO�LPDJHV�RI�KXPDQ�IDFHV�

3ULOR]L
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