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/DVHUVNL��'�VNHQHU

5HDOL]RYDQ�MH�VNHQHU�VSRVREDQ�GD�SRPR`X�ODVHUVNRJ
VQRSD�VNHQLUD�SUHGPHWH�L�SRWRP�LK�YL]XHOQR�UHSUR�
GXNXMH� X� YLUWXHOQRP� �'� SURVWRUX� X� YLGX� PUHCH
WDaDND��2YDNDY�VNHQHU�SRVWLCH�UHODWLYQR�GREUX�UH]R�
OXFLMX�NRMD�VH�NUH`H�RG�����GR���PP��]DYLVQR�RG�RS�
VHJD�VNHQLUDQMD��5HDOL]DFLMD�XUH_DMD�MH�MHGQRVWDYQD
L�MHIWLQD��D�SRPR`X�QMHJD�MH�PRJX`H�VNHQLUDWL�PDWH�
ULMDOH�UD]OLaLWLK�WHNVWXUD��XNROLNR�QH�SUHODPDMX�LOL�QH
RGELMDMX�VYMHWORVW��VWDNOR��RJOHGDOR�L�VO����6NHQLUDQMH
MH�QHPRJX`H�DNR�MH�RVYMHWOMHQMH�DPELMHQWD�SUHMDNR�
3URJUDPVNL�NRG�MH�NUDWDN�L�HILNDVDQ��WDNR�GD�MH�SUR�
FHV�VNHQLUDQMD�EU]�

8YRG
7URGLPHQ]LRQDOQL�VNHQHUL��NDR�NDWHJRULMD�XUH_D�

MD��VOXCH�NDR�PRVW�L]PH_X�VWYDUQRJ�L�YLUWXHOQRJ�VYL�
MHWD��'DQDV�SRVWRML�PQRJR�YUVWD�VNHQHUD��ED]LUDQLK
QD�QDMUD]OLaLWLMLP�SULQFLSLPD��ODVHUVNL��XOWUD]YXaQL�L
VO����1MLKRYD�SRGMHOD�PRCH�ELWL�L]YHGHQD�SUHPD
UD]OLaLWLP�VWDQGDUGLPD�

3UYD�L�QDMRS^WLMD�SRGMHOD�EL�VH�PRJOD�L]YHVWL�SUH�
PD�WRPH�GD�OL�YU^H�VDPR�SODQDUQR�LOL�L�WURGLPHQ]LRQ�
DOQR�VNHQLUDQMH��3RGMHOD�QD�DNWLYQH�L�SDVLYQH�VNHQHUH
RGUH_XMH�GD�OL�VNHQHU�YU^L�HPLVLMX��VYMHWORVWL��UDGLR�
WDODVD��LWG���QD�VNHQLUDQL�REMHNDW��LOL�VH�NRULVWL�YH`
SRVWRMH`LP�XVORYLPD�DPELMHQWD��6XQaHYD�VYMHWORVW�
LWG����3RVOMHGQMD�SRGMHOD�NRMD�̀ H�RYGMH�ELWL�QDYHGHQD�MH
SUHPD�SULURGL�UHFHSWRUVNRJ�GLMHOD�VNHQHUD��0RQRRNX�
ODUQL�VNHQHUL�NRULVWH�VDPR�MHGDQ�UHFHSWRU��GRN�ELQRNX�
ODUQL�LPDMX�GYD�UHFHSWRUD��^WR�LP�SRYH`DYD�SUHFL]QRVW�
DOL�L�FLMHQX��

/DVHUVNL��'�VNHQHU��R�NRPH�MH�RYGH�UHa��MH�DN�
WLYQL�L�PRQRRNXODUQL�VNHQHU��*HQHUDOQR��RYDM�VNHQHU
VH�VDVWRML�L]�GYLMH�FMHOLQH��3UYD��IL]LaND�FMHOLQD�MH
SRVWDYOMHQD�DSDUDWXUD��GRN�MH�GUXJD�VRIWYHU�]D�REUDGX
SRGDWDND�GRELMHQLK�L]�SUYRJ�GLMHOD�

2SLV�DSDUDWXUH
=D�NRQVWUXNFLMX�SUYH�FMHOLQH�QHRSKRGQD�VX�WUL�G�

LMHOD��ODVHUVNL�HPLWHU��VHQ]RU�L�URWLUDMX`H�SRVWROMH�
3RUHG�RYD�WUL�GLMHOD��NRUL^`HQL�VX�MR^�QHNL�X�VYUKX
UD]QLK�SREROM^DQMD�

.DR�ODVHUVNL�HPLWHU�NRUL^`HQ�MH�KHOLMXP�QHRQVNL
ODVHU�RG����P:��6HQ]RU�MH�ELOD�GLJLWDOQD�NDPHUD�VD
GLPHQ]LMDPD�&&'�aLSD�RG����×����PP�L�UH]ROXFLMH
���×����S[O��.RUL^`HQD�VX�GYD�VRaLYD��MHGQR�FLOLQ�
GULaQR�L�MHGQR�ELNRQYHNVQR��7UHED�SRPHQXWL�MR^�L
GYD�ILOWUD�¬�FUYHQL�L�]DWDPQMHQL��NDR�L�URWLUQR�SRVWROMH
PDNVLPDOQRJ�XJDRQRJ�SRPMHUDMD�RG����~��

3ULQFLS�UDGD
3ULQFLS�UDGD�RYGMH�RSLVDQRJ�VNHQHUD��]DVQLYD�VH

QD�SURMHNWRYDQMX�YHUWLNDOQH�ODVHUVNH�OLQLMH�QD�VNHQL�
UDQL�SUHGPHW�NRML�VH�URWLUD�QD�SRVWROMX��2YD�OLQLMD�VH
VQLPD�SRPR`X�GLJLWDOQH�NDPHUH�L�RQGD�VH�GRELMHQL
ILOP�GLMHOL�QD�VOLNH�NRMH�VH�NDVQLMH�VRIWYHUVNL
REUD_XMX�

9HOLERU�6LPRYL`���������+HUFHJ�1RYL��*RPLOD�EE�
XaHQLN����UD]UHGD�6UHGQMH�^NROH�®,YDQ�*RUDQ
.RYDaL`¯�X�+HUFHJ�1RYRP
0(1725��
0LRGUDJ�?XNL`��VWXGHQW�)DNXOWHWD�WHKQLaNLK�QDXND
X�1RYRP�6DGX

6OLND����7ULDQJXODFLMD�¬�NDPHUD��ODVHU��VRaLYR�L�REMHNDWVX�X�WMHPHQLPD�WURXJORYD
)LJXUH����7ULDQJXODWLRQ�¬�WKH�FDPHUD��ODVHU��OHQVH�DQGREMHFW�DUH�LQ�WKH�YHUWLFHV�RI�WKH�WULDQJOHV

�����• ��3(71,A.(�69(6.(��� '(2��,



�$SDUDWXUD�MH�SRVWDYOMHQD�WDNR�GD�VH�WUL�NOMXaQD
GLMHOD�¬�NDPHUD��ODVHU�L�VNHQLUDQL�REMHNDW��QDOD]H�X
WMHPHQLPD�SUDYRXJORJ�WURXJOD�$;<��VOLND����

2YDNYD�SRVWDYND�DSDUDWXUH�RPRJX`DYD�RGUH_L�
YDQMH�NRRUGLQDWH�;�PHWRGRP�WULDQJXODFLMH�

'XCLQX�%&�QLMH�ELOR�PRJX`H�GLUHNWQR�L]PMHULWL
]ERJ�QMHQLK�PLQLMDWXUQLK�GLPHQ]LMD�L�aLQMHQLFH�GD�MH
QD�XSRWUHEOMHQRP�PRGHOX�NDPHUH�VRaLYR�&�ELOR�ILN�
VLUDQR��'D�EL�VH�RYR�L]YHOR��SRWUHEQR�MH�ELOR�QD
SRVWDYOMHQRM�DSDUDWXUL�L]PMHULWL�GXCLQH�;<�L�%<�L
RQGD�L]UDaXQDWL�%&�NRULVWH`L�VOLaQRVW�WURXJORYD�$;<
L�%&<��

%&� ��$;×%<��$<� ������PP
'UXJX�FMHOLQX�VNHQHUD�aLQL�VRIWYHUVNL�GLR�¬�SUR�

JUDP�QDSLVDQ�X�9LVXDO�%DVLFX��)LOP�GRELMHQ�VQLPDQ�
MHP��GLMHOL�VH�QD�VOLNH�L�VYDND�RG�QMLK�VH�SRVHEQR
REUD_XMH��,]�VYDNH�VOLNH�VH�SURQDOD]L�;�NRRUGLQDWD
VYLK�WDaDND�RVYLMHWOMHQLK�ODVHUVNLP�VQRSRP�X�GDWRP�WUH�
QXWNX��3UHWKRGQR�RSLVDQD�SRVWDYND�DSDUDWXUH�aLQL
SURUDaXQH�YHRPD�MHGQRVWDYQLP��1DLPH��FLOM�MH�RGUHGLWL
UD]GDOMLQX�;*�MHU�RQD�SUHGVWDYOMD�XGDOMHQRVW�WDaNH�QD
LYLFL�SUHGPHWD�RG�QMHJRYH�VUHGLQH��^WR�MH�XMHGQR�L�;

NRRUGLQDWD�WH�WDaNH��2YR�MH�SRVWLJQXWR�PMHUHQMHP
RGVWXSDQMD�ODVHUVNRJ�]UDND�NRML�VH�YLGL�X�NDPHUL�RG
WDNR]YDQH�QXOWH�SR]LFLMH��NRMD�SUHGVWDYOMD�SR]LFLMX
VOLNH�ODVHUVNRJ�]UDND�DNR�MH�XGDOMHQRVW�;*� ����VOLND
���

5D]GDOMLQX�X�SLNVHOLPD�L]PH_X�RVH�VLPHWULMH
&&'�aLSD�L�VOLNH�ODVHUVNRJ�]UDND��WDaND�<��RYDM�VRI�
WYHU�RGUH_XMH�DOJRULWPRP�NRML�VH�VDVWRML�L]�SHW�NR�
UDND��8�SUYRP�NRUDNX��VRIWYHU�EURML�SLNVHOH�VD�OLMHYH
VWUDQH�VOLNH�L�XSRUH_XMH�QMLKRYX�ERMX�VD�UHIHUHQWQRP
YULMHGQR^`X��.DGD�GR_H�GR�SLNVHOD�NRML�MH�RERMHQ
FUYHQRP�ERMRP��WM��YH`HJ�LQWHQ]LWHWD�RG�UHIHUHQWQH
YULMHGQRVWL��VRIWYHU�SDPWL�QMHJRY�UHGQL�EURM��,VWL

SURFHV�VH�YU^L�L�VD�GHVQH�VWUDQH�VOLNH��7RNRP�GUXJRJ
NRUDND��X�VRIWYHUX�VH�SUYR�RGUH_XMH�^LULQD�ODVHUVNRJ
VQRSD�'�SRPR`X�IRUPXOH�

'� �����S[O�¬��5���/� ���
$�]DWLP�SURQDOD]L�XGDOMHQRVW�QMHJRYH�VUHGLQH�RG

VUHGLQH�VOLNH�
%<�[S[O]� �5�¬�������'���� ���

'�¬�^LULQD�VQRSD
5�¬�EURM�SLNVHOD�VD�OLMHYH�VWUDQH
/�¬�EURM�SLNVHOD�VD�GHVQH�VWUDQH
'RELMHQX�YHOLaLQX�%<�VDGD�WUHED�SUHWYRULWL�X

PLOLPHWUH��3UHUDaXQDYDQMH�SLNVHOD�X�PLOLPHWUH�MH�L]�
YHGHQR�LPDMX`L�X�YLGX�GD�^LULQD�&&'�aLSD�RG����
S[O�L]QRVL�����PP��

����PP�������S[O� �������S[O�PP
3R^WR�VX�VDGD�SR]QDWH�GLPHQ]LMH�$<��%&�L�%<�

L]�VOLaQRVWL�WURXJORYD�$;<�L�%&<�PRJX`H�MH�SRPR�
`X�SURSRUFLMH�RGUHGLWL�GLPHQ]LMX�$;��,]�VOLNH���MH�]D
RGUH_LYDQMH�WUDCHQH�YHOLaLQH�;*�SRWUHEQR�VDPR�RG
YH`�SR]QDWH�GLPHQ]LMH�$*�RGX]HWL�L]UDaXQDWX�GL�
PHQ]LMX�$;�

$;� ��$<�×�%&����%<
;*� �$*�¬�$;
;*� �$*�¬��$<�×�%&����%<

���2YDNR�MH�RGUH_HQD�NRRUGLQDWD�;�]D�MHGQX�WDaNX
ODVHUVNRJ�VQRSD�QD�VOLFL�

8�WDaNL�$�QDOD]L�VH�FLOLQGULaQR�VRaLYR�NRMH�UD]�
ELMD�ODVHUVNL�VQRS�X�XVSUDYQX�OLQLMX�^WR�RPRJX`DYD
VNHQLUDQMH�GUXJH��<�GLPHQ]LMH��1DLPH��SR^WR�MH�X
SURJUDPX�RGUH_HQD�;�NRRUGLQDWD�MHGQH�WDaNH�SUHG�
PHWD��GD�EL�VH�RGUHGLOD�QMRM�RGJRYDUDMX`D�<�NRRUGL�
QDWD�ELOR�MH�SRWUHEQR�RGUHGLWL�XGDOMHQRVW�RYH�WDaNH
RG�GQD�VOLNH�

=D�RGUH_LYDQMH�YLVLQH�SUHGPHWD�X�VWYDUQRVWL��SR�
WUHEQR�MH�]QDWL�CLCQX�GDOMLQX�VRaLYD��5HFLPR��DNR�MH
YLVLQD�WDaNH�QD�VOLFL�����S[O��L]�IRUPXOH�����PRCH�VH
]DNOMXaLWL�GD�MH�QMHQD�YLVLQD�QD�&&'�aLSX�����PP�
=QDMX`L�CLCQX�GDOMLQX��NRMD�MH�X�RYRP�VOXaDMX�ELOD
HNVSHULPHQWDOQR�RGUH_HQD��X�NUDWNRP�DOJRULWPX�VH
RGUH_XMH�YLVLQD�WDaNH�X�VWYDUQRVWL�

7UH`D��=�NRRUGLQDWD�XYRGL�VH�X�VDPRP�VRIWYHUX�
6YLP�SDURYLPD�NRRUGLQDWD�;�L�<�GRELMHQLP�REUDGRP
MHGQH�VOLNH��GRGMHOMXMH�VH�LVWD�=�NRRUGLQDWD�NRMD
RGJRYDUD�UHGQRP�EURMX�WH�VOLNH�

6OLND����1XOWD�SR]LFLMD�ODVHUVNRJ�]UDND

)LJXUH����=HUR�SRVLWLRQ�RI�ODVHU�EHDP
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7RNRP�VNHQLUDQMD�]DSDCHQD�MH�MHGQD�SRMDYD�YDC�
QD�]D�SUHFL]QRVW�VNHQHUD��$NR�MH�QD�MHGQRP�PMHVWX
QD�REMHNWX�YHOLND�UD]OLND�X�LVSXSaHQRVWL�SRYU^LQH��UH�
FLPR�SUYR�LGH�YHOLNR�LVSXSaHQMH��D�]DWLP�RGPDK�SUH�
OD]L�X�XGXEOMHQMH��SRMDYOMXMX�VH�W]Y��SDUDOHOQL�]UDFL�
�VOLND���

'D�EL�VH�NRG�RYDNYLK�VOXaDMHYD�L]EMHJOD�]DEXQD
L�JUH^NH�WRNRP�L]YU^DYDQMD�SURJUDPD��X�SURJUDPVNL
NRG�MH��SRUHG�WUL�QL]D�UH]HUYLVDQD�]D�SDP`HQMH�NRRU�
GLQDWD��XYHGHQ�L�W]Y��DOWHUQDWLYQL�QL]��1DLPH��SUL�VYD�
NRP�UDaXQDQMX�^LULQH�ODVHUVNRJ�]UDND��SURJUDP
SURYMHUDYD�GD�OL�MH�^LULQD�VQRSD�'�YH`D�RG����S[O�
0MHUHQMD�VX�SRND]DOD�GD�VH�^LULQD�VQRSD�NUH`H�RG��
GR����S[O��$NR�MH�'�YH`H�RG����S[O��RQGD�VH�GHILQL�
WLYQR�UDGL�R�VOXaDMX�SDUDOHOQLK�]UDND��8�WDNYRM�VL�
WXDFLML��SURJUDP�XPMHVWR�VWDQGDUGQRJ�SRWSURJUDPD�
NRML�UDGL�SR�YH`�RSLVDQRP�SULQFLSX������SR]LYD�GUXJL
SRWSURJUDP�NRML�YU^L�RSHUDFLMH�SULND]DQH�VOHGH`LP
IRUPXODPD�

¬�]D�OLMHYL��RVQRYQL��]UDN��
;� �����¬��/�����S[O� ���

¬�]D�GHVQL��SDUDOHOQL��]UDN��
;�� �5�¬���������S[O ���

2YDM�SRWSURJUDP�WUHED�GD�RGUHGL�XGDOMHQRVWL�VUH�
GLQD�RED�RYD�ODVHUVND�]UDND�RG�VUHGLQH�VOLNH��ALQMH�
QLFD�MH�GD�̀ H�XYLMHN�NDG�VH�SRMDYH�GYD�SDUDOHOQD�]UDND
MHGDQ�RG�QMLK�ELWL�OLMHYR�X�RGQRVX�QD�GUXJL��8GDOMH�
QRVW�QMHJRYH�VUHGLQH�RG�VUHGLQH�VOLNH�RGUH_XMH�VH
WDNR�̂ WR�VRIWYHU�EURML�SLNVHOH�GRN�QH�GR_H�GR�SLNVHOD
RVYLMHWOMHQRJ�FUYHQRP�ERMRP��NRPH�SRWRP�SDPWL
UHGQL�EURM�NDR�SURPMHQOMLYX�/��2YD�SURPMHQOMLYD

SUHGVWDYOMD�XGDOMHQRVW�LYLFH�SUYRJ�ODVHUVNRJ�]UDND�RG
OLMHYH�VWUDQH�VOLNH��3R^WR�QLMH�PRJX`H�QD`L�XGDOMHQRVW
QMHQH�VXSURWQH�LYLFH�RG�VUHGLQH�VOLNH�]ERJ�SULVXVWYD
GUXJRJ�]UDND��RYDM�SUREOHP�MH�ULMH^HQ�QD�GUXJL�QDaLQ�
3R^WR�MH�VUHGQMD�^LULQD�SRORYLQH�ODVHUVNRJ�]UDND�RNR
��S[O��^WR�MH�HNVSHULPHQWDOQR�XWYU_HQR���RYDM�SRWSUR�
JUDP�GRGDMH�WDM�EURM�SLNVHOD�SURPMHQOMLYRM�/��2YDNR
MH�GRELMHQD�XGDOMHQRVW�VUHGLQH�SUYRJ�ODVHUVNRJ�]UDND
RG� OLMHYH� VWUDQH� VOLNH��'D�EL� VH� GRELOD� QMHQD
XGDOMHQRVW�RG�VUHGLQH�VOLNH��MHGQRVWDYQR�VH�RYDNR
GRELMHQD� YULMHGQRVW� RGX]PH� RG� ���� S[O�� ^WR
RGJRYDUD�^LULQL�SRORYLQH�VOLNH��6OLaDQ�SURFHV�VH
REDYOMD�L�]D�GHVQL�]UDN�

1D�RYDM�QDaLQ�VH�X�LVWRM�KRUL]RQWDOL�GRELMDMX
GYLMH�;�NRRUGLQDWH��MHGQD�L]�RVQRYQRJ�]UDND��;���D
GUXJD�L]�SDUDOHOQRJ��;����3UYD�VH�XSLVXMH�X�QL]
QDPMHQMHQ�]D�;�NRRUGLQDWX��GRN�VH�GUXJD�VPLMH^WD�X
DOWHUQDWLYQL�QL]��1DLPH��RYDM�DOWHUQDWLYQL�QL]�X]LPD
YULMHGQRVW���VYH�GRN�VH�QH�SRMDYL�VOXaDM�SDUDOHOQRJ
]UDND��NDGD�RQ�X]LPD�YULMHGQRVW�NRRUGLQDWH�;��

.DGD�VH�RYDNR�RGUH_HQH�NRRUGLQDWH�LVFUWDMX��RQH
SULND]XMX�WHNVWXUX�VNHQLUDQRJ�REMHNWD�X�YLGX�UDYQL�
1DLPH��SR^WR�MH�SURFHV�VNHQLUDQMD�YU^HQ�GRN�VH�RE�
MHNDW�RNUHWDR�RNR�VYRMH�RVH��SRWUHEQR�MH�VDGD�RYX
UDYDQ�VD�WHNVWXUDPD�UDVSRUHGLWL�SR�NUXJX��XPRWDWL
VOLaQR�RPRWDaX�YDOMND���7R�VH�L]YRGL�XEDFLYDQMHP�=
L�;�NRRUGLQDWD�X�VOHGH`H�GYLMH�MHGQDaLQH�

;� �VLQ�;��L��=� �FRV�=
6YH�NRRUGLQDWH�VH�XSLVXMX�X�WUL�QL]D�VD�NRUHVSRQ�

GHQWQLP�LQGHNVLPD��2YL�QL]RYL�VH�SURVOLMH_XMX�SUR�
JUDPX�QDSLVDQRP�X�2ULJLQX�NRML�SRPR`X�QMLK
LVFUWDYD�WDaNH�X�SURVWRUX�

6OLND����3RMDYD�SDUDOHOQLK�]UDND
)LJXUH����$SSHDUDQFH�RI�SDUDOOHO�EHDPV

6OLND����,]JOHG�IOD^LFH�X��'�SURVWRUX
)LJXUH����3ODVWLF�ERWWOH��'�LPDJH
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5H]XOWDWL�LVSLWLYDQMD
5H]XOWDWL�GRELMHQL�VNHQLUDQMHP�SODVWLaQH�IOD^LFH

SULND]DQL�VX�QD�VOLNDPD���L���
1D�VOLFL���YLGL�VH�IOD^LFD�IRUPLUDQD�SRPR`X

WDaDND�X��'�RNUXCHQMX��6OLND���SRND]XMH�LVWX�VOLNX
SRVPDWUDQX�VD�JRUQMH�VWUDQH��

2aLJOHGQR�MH�GD�VOLNH���L���QH�RGJRYDUDMX�X�SRW�
SXQRVWL�L]JOHGX�IOD^LFH�X�VWYDUQRVWL��2YR�MH�SURX]UR�
NRYDOR�SULVXVWYR�UHODWLYQR�YHOLNLK�JUH^DND��2YH�JUH^NH
VX��XJODYQRP��UH]XOWDW�QLVNH�SUHFL]QRVWL�PMHUQLK�LQ�
VWUXPHQDWD�L�VNURPQLK�GLPHQ]LMD�&&'�aLSD��=D
PMHUHQMH�GLPHQ]LMD�$%�L�$*�NRUL^`HQ�MH�NODVLaQL
PHWDU�VD�QDMPDQMLP�SRGHRNRP�RG���PP��,]�RYRJD
VOLMHGL�GD�VX�RYH�GYLMH�GLPHQ]LMH�L]PMHUHQH�VD�SUH�
FL]QR^`X�RG�±����PP��*UH^ND�NRMD�QDMLQWHQ]LYQLMH
XWLaH�QD�SUHFL]QRVW�VNHQHUD�SRMDYOMXMH�VH�QD�GL�
PHQ]LML�%<��$NR�EROMH�SRJOHGDPR�PHWRG�WULDQJX�
ODFLMH�QD�VOLFL����XVWDQRYL`HPR�GD�MH�SULUD^WDM
GLPHQ]LMH�%<�DQDORJDQ�SULUD^WDMX�XJOD�$;<��1DLPH�
SULUD^WDM�XJOD�$;<��D�VDPLP�WLP�L�SULUD^WDM�GL�
PHQ]LMH�%<��XWROLNR�MH�YH`L�XNROLNR�MH�GLPHQ]LMD
$;�PDQMD�L�REUQXWR��VOLND����

,]�RYRJ�JUDILND�VH�YLGL�GD�SRPMHUDM�RG�MHGQRJ
SLNVHOD�GLPHQ]LMH�%<�QH`H�XYLMHN�ELWL�SURX]URNRYDQ
MHGQDNLP�SRPMHUDMHP�GLPHQ]LMH�*;��1DLPH��GD�EL
VH�SURX]URNRYDR�SRPMHUDM�%<�RG������GR������SLN�
VHOD��SRWUHEQR�MH�QDSUDYLWL�SRPMHUDM�*;�RG�VDPR����
PP��2SHW��DNR�VH�UDGL�R�SRPMHUDMX�%<�RG������GR

�����SLNVHOD��RGJRYDUDMX`L�SRPMHUDM�YHOLaLQH�*;�`H
L]QRVLWL�����PP��^WR�MH�]QDWQR�YL^H�QHJR�X�SUHWKRG�
QRP�VOXaDMX��3R^WR�MH�NUDMQML�SLNVHO�QD�LVNRUL^`HQRM
SRORYLQL�&&'�aLSD������SLNVHO��X�QMHPX�VH�YLGL�VOLND
ODVHUVNRJ�VQRSD�VDPR�RQGD�NDGD�MH�YULMHGQRVW�$;
PLQLPDOQD��/RJLaDQ�]DNOMXaDN�L]�QDYHGHQRJ�MHVWH�GD
JUH^ND�NRMX�SUDYL�RYDM�VNHQHU��JODYQLP�GLMHORP�]DYL�
VL�RG�YULMHGQRVWL�YHOLaLQH�$;��D�VDPLP�WLP�L�RG�SROR�
CDMD�VOLNH�ODVHUVNRJ�VQRSD�QD�&&'�aLSX��^WR�MH�VOLND
EOLCH�NUDMX�aLSD��JUH^ND�MH�PDQMD��2aLJOHGQR�GD�MH�]D
VPDQMHQMH�RYH�JUH^NH�NOMXaQD�YHOLaLQD�&&'�aLSD�

'LPHQ]LMD�%&�QLMH�QHSRVUHGQR�PMHUHQD��YH`
SUHNR�GLPHQ]LMD�$;��%<�L�$<�aLMD�MH�JUH^ND�X�RNYLUX
±���PP��RVLP�]D�%<�aLMD�MH�JUH^ND�������PP���^WR
]QDaL�GD�JUH^ND�X�L]UDaXQDYDQMX�%&�SURL]OD]L�L]
JUH^DND�RYH�WUL�GLPHQ]LMH�RGUH_XMX�YHOLaLQX�UHODWLYQH
JUH^NH�NRG�UDaXQDQMD�GLPHQ]LMH�%&�

'�$;�×��%<���$<�� �
 ��|�$;�
�%<���$<�|�
���G$;���G%<���G$<�
'�%&�� ��������PP�

'LVNXVLMD
'D�EL�VRIWYHU�^WR�SUHFL]QLMH�REDYLR�VYRMX�XORJX�

SRWUHEQR�MH�ELOR�SREROM^DWL�NYDOLWHW�VOLND�NRMH�PX�VH
SURVOLMH_XMX��2YR�MH�L]YHGHQR�NRUL^`HQMHP�GYD�PH�
WRGD�

6OLND����3RJOHG�QD�IOD^LFX�RGR]JR
)LJXUH����3ODVWLF�ERWWOH�IURP�DERYH

6OLND����3UHFL]QRVW�VNHQHUD�X�]DYLVQRVWL�RG�SRORCDMDVQRSD�QD�&&'�aLSX
)LJXUH����$FFXUDF\�RI�WKH�VFDQQHU�GHSHQGLQJ�RQ�WKHSRVLWLRQ�RI�WKH�EHDP�RQ�WKH�&&'�FKLS
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=DYLVQR�RG�WLSD�SRYU^LQH�VNHQLUDQRJ�REMHNWD��GR�
ELMHQD�OLQLMD�QD�REMHNWX�RELaQR�MH�VODERJ�LQWHQ]LWHWD�
2YDM�SUREOHP�ULMH^HQ�MH�SRYH`DYDQMHP�NRQWUDVWD�L
RVYMHWOMHQMD��EULJKWQHVV��X�VRIWYHUX�NDPHUH��2YDNR�MH
GRELMHQD�]QDWQR�LQWHQ]LYQLMD�OLQLMD��DOL�VH�SRMDaDOR�L
SDUD]LWVNR�VYLMHWOR�L]�DPELMHQWD��'D�EL�VH�RYR�VYLMHWOR
RGVWUDQLOR��SRWUHEQR�MH�VWDYLWL�FUYHQL�ILOWHU�LVSUHG
RWYRUD�EOHQGH�QD�GLJLWDOQRM�NDPHUL��)LOWHU�QH`H�XWLFDWL
QD�ODVHUVNL�]UDN��DOL�̀ H�XNORQLWL�VYR�VYLMHWOR�NRMH�QLMH
X�FUYHQRP�VSHNWUX��=ERJ�QHGRVWDWDND�FLOLQGULaQRJ
VRaLYD��ODVHUVNL�]UDN�VH�X�QHNLP�WDaNDPD�QHSUDYLOQR
SUHODPD�WDNR�GD�VH�GRELMD�QL]�WDQNLK�]UDND�UDVXWLK
RNR�JODYQH�OLQLMH��8NODQMDQMH�RYLK�UDVXWLK�]UDND�L]�
YHGHQR� MH�SRPR`X�]DWDPQMHQRJ� ILOWUD��2YR� MH
QH]QDWQR�VPDQMLOR�LQWHQ]LWHW�JODYQH�OLQLMH��DOL�MH�SRW�
SXQR�XNORQLOR�QHCHOMHQH�]UDNH�

3UHFL]QRVW�RYRJ�VNHQHUD�MH�]QDWQR�XPDQMLOD�aL�
QMHQLFD�GD�MH�VRaLYR�&�ILNVLUDQR�L�GD�MHGQD�SRORYLQD
&&'�aLSD�RVWDMH�SRWSXQR�QHLVNRUL^`HQD��2YDM�SURE�
OHP�MH�PRJX`H�YHRPD�ODNR�L�HILNDVQR�ULMH^LWL�SRVWD�
YOMDQMHP�VWDNOHQH�SUL]PH�QD�PMHVWX�L�QD�QDaLQ
SULND]DQ�QD�VOLFL���

/LQLMRP�$;<�R]QDaHQD�MH�SXWDQMD�]UDND�EH]�SUL]PH�
D�VD�$;%�]UDN�NRML�VH�ORPL�NUR]�SUL]PX��2YR�GRQHNOH
PLMHQMD�IXQNFLMX�]DYLVQRVWL�%<�RG�;*��DOL�X]�RGJR�
YDUDMX`X�SUL]PX�XGYRVWUXaDYD�SUHFL]QRVW�VNHQHUD�

=DNOMXaDN
2YDM�VNHQHU�UDVSRODCH�]QDWQRP�SUHFL]QR^`X�L

LPD�SULOLaQR�MHGQRVWDYQX�NRQVWUXNFLMX��=ERJ�XSR�
WUHEH�ODVHUD��SULOLaQR�MH�QH]DYLVWDQ�RG�RVYMHWOMHQMD
DPELMHQWD��DOL�QDMYH`X�SUHFL]QRVW�LSDN�GRVWLCH�X�XV�
ORYLPD�VPDQMHQH�YLGOMLYRVWL��,DNR�MH�RYGMH�SULND]DQR
VDPR�VNHQLUDQMH�SUHGPHWD�QD�REUWQRP�SRVWROMX�
MHGQDaLQH�VH�PRJX�SUHSUDYLWL�]D�VOXaDM�GD�L�VDP
VNHQHU�URWLUD�GRN�VNHQLUD�RNROLQX��,DNR�MH�SURJUDPVNL
NRG�QDSLVDQ�X�9LVXDO�%DVLFX��NRML�QLMH�ED^�QDMSRJRG�

QLML�MH]LN�]D�RYDM�VOXaDM��]ERJ�QMHJRYH�NUDWNR`H�QLMH�VH
MDYLOD�SRWUHED�]D�GDOMRP�RSWLPL]DFLMRP�LOL�HYHQWXDOQLP
SUHYR_HQMHP�QD�QHNL�SRJRGQLML�MH]LN��1D�NUDMX��RYDNR
NRQFLSLUDQ�ODVHUVNL��'�VNHQHU�`H�REH]ELMHGLWL�VROLGDQ
®YLG¯�ELOR�NRMHP�URERWX��PD^LQL��LWG�

=DKYDOQRVW��=DKYDOMXMHP�VH�WLPX�VDUDGQLND�VH�
PLQDUD�HOHNWURQLNH��'X^DQ�*UXML`��'DQLFD�3DMRYL`�
6U_DQ�-RYDQRYL`��=GUDYNR�3DQWL`�L�/MXERPLU�9UD�
aDU���NDR�L�SURIHVRUX�IL]LNH�=RUDQX�5DGRMaLQX�QD
VYHVUGQRM�SRGU^FL�L�QHVHELaQRM�SRPR`L��3RVHEQX�]D�
KYDOQRVW�GXJXMHP�VYRP�PHQWRUX�0LRGUDJX�?XNL`X
QD�VWUSOMHQMX�L�SURIHVLRQDOQRVWL�NRMH�MH�SRND]DR�SUL
UHFHQ]LML�RYRJ�UDGD��NDR�L�'UDJL^L�%RFL�NRML�MH�GRSUL�
QLR�RSWLPL]DFLML�VRIWYHUD�

/LWHUDWXUD
/DQGVEHUJ�*��6��������2SWLND��0RVNYD��1DXND
%RCLQ�%���5DVSRSRYL`�0���'DQLORYL`�(�������)L]LND�]D�,,,�UD]UHG�JLPQD]LMH�RS^WHJ�LSULURGQRPDWHPDWLaNRJ�VPHUD��%HRJUDG��=DYRG�]DXGCEHQLNH
?XNL`�0��������2SWRHOHNWURQVNL�XUH_DM�]D��'VNHQLUDQMH�REMHNDWD�SULPHQRP�PHWRGDWULDQJXODFLMH��3HWQLaNH�VYHVNH���������

9HOLERU�6LPRYL`
7URGLPHQVLRQDO�/DVHU�6FDQQHU

�'�VFDQQLQJ�RI�UHDO�REMHFWV�XVLQJ�DQ�RSWRHOHF�
WURQLF�VHWXS�FRQVLVWLQJ�RI�D�&&'�FKLS�ZLWK�WKH�DS�
SURSULDWH�RSWLFV��D�ODVHU�EHDP�PRXQWHG�RQ�DQ�RSWLFDO
EHQFK�DQG�D�FRPSXWHU�WKDW�UXQV�D�VSHFLDO�SURJUDP
IRU�GDWD�DQDO\VLV�ZDV�DFKLHYHG��7KH�VFDQQHG�LPDJHV
LQ�GLJLWDO�IRUPDW��)LJXUHV���DQG����UHSUHVHQW�QHWV�RI
FKDUDFWHULVWLF�GRWV�RI�WKH�VFDQQHG�SODVWLF�ERWWOH��7KH
LPDJHV�KDYH�EHHQ�PDGH�LQ�D�GHFHQW�HQRXJK�UHVROX�
WLRQ�����¬����PP���DQG�DOVR�GHSHQGLQJ�RQ�WKH�UDQJH
RI�WKH�VFDQQLQJ��+DUGZDUH�UHDOL]DWLRQ�LV�LQH[SHQVLYH
DQG�HIILFLHQW��DQG�LI�WKHUH�LV�QRW�WRR�PXFK�OLJKW
DURXQG�WKH�REMHFW�LW�LV�SRVVLEOH�WR�VFDQ�DOO�NLQGV�RI
GLIIHUHQW�PDWHULDOV�ZLWK�GLIIHUHQW�WH[WXUHV�¬�RI
FRXUVH��H[FHSW�WKRVH�ZKLFK�UHIOHFW�OLJKW��JODVV��PLU�
URUV�HWF����7KLV�SDUWLFXODU�NLQG�RI��'�ODVHU�EHDP
VFDQQHU�FDQ�SURYLGH�D�JRRG�YLVXDO�®VHQVH¯�IRU�D�UR�
ERW��PDFKLQH�HWF�

6OLND����5MH^HQMH�SUREOHPD�SRPR`X�SUL]PH
)LJXUH����6ROYLQJ�WKH�SUREOHP�XVLQJ�D�SULVP
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