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3URVWRUQD�UDVSRGLMHOD�D]RWQLK�MHGLQMHQMD�X�YRGRWRNX�ULMHNH�
5DGREROMD���0RVWDU�

6HMLW�%REDU��'HQLV�%REDU�

6$ä(7$.�� 9RGD� SUHGVWDYOMD� MHGDQ� RG� QDMYDåQLMLK� SULURGQLK� UHVXUVD�� 'DQDV� VH� YHOLNH� NROLþLQH� YRGH� WURãH� X� SROMR�
SULYUHGL�� zDQDWVWYX�� LQGXVWULML�� NDR� L� zD� zDGRYROMDYDQMH� VYDNRGQHYQLK� SRWUHED�VWDQRYQLãWYD� zD� þLVWRP� L� EHzEMHGQRP�
YRGRP�zD�SLüH�L�UHNUHDcLMX��5LMHND�5DGREROMD�zD�JUDG�0RVWDU�MH�RG�YHOLNRJ�zQDþDMD��,PDMXüL�X�YLGX�GD�ULMHND�5DGREROMD�
RG�VYRJ�LzYRUD�GR�XãüD�X�ULMHNX�1HUHWYX�SURWLþH�NURz�,OLüH��3LMHVDN��3RGKXP��6WDUL�JUDG��GDNOH�QDMYHüL�GLR�VYRJD�WRND�
SURODzL�NURz�JUDGVNR�SRGUXþMH��RQGD�MH�SUDüHQMH�NYDOLWHWD�YRGRWRND�5DGREROMH�QHRSKRGQR�X�cLOMX�RþXYDQMD�RYRJ�SUL�
URGQRJ�GREUD��RGQRVQR�NRULãWHQMH�QMLKRYLK�YRGD�zD�SLüH��QDYRGQMDYDQMH�� LQGXVWULMX��UHNUHDcLMX�L�GUXJH�VYUKH��-HGQD�
RG�PMHUD�zDãWLWH�L�RþXYDQMD�YRGRWRND�MH�SURYRÿHQMH�PRQLWRULQJD��ãWR�SUHGVWDYOMD�WUDMQR�SUDüHQMH�VWDQMD�VYLK�SDUDPH�
WDUD�X�YRGL��D�SRVHEQR�SUDüHQMH�VDGUåDMD�RSDVQLK�L�ãWHWQLK�PDWHULMD��2WSDGQH�NRPXQDOQH�YRGH�RELODWR�L�NRQWLQXLUDQR�
GRWMHþX�X�YRGH�5DGREROMH�L�PRJX�LPDWL�GLUHNWQL�XWMHcDM�QD�NYDOLWHW�YRGRWRND�ULMHNH�5DGREROMD��NDR�L�QHJDWLYDQ�HIHNDW�
QD�IDXQX�L�IORUX�X�YRGHQRP�VLVWHPX��2VQRYQL�PRWLY�RYRJ�LVWUDåLYDQMD�MH�GD�VH�XWYUGL�QLYR�UDVSRGMHOH�DzRWQLK�MHGLQMHQ�
MD�X�YRGDPD�ULMHNH�5DGREROMH�GXå�WRND�RG�LzYRUD�X�,OLüLPD�GR�XODVND�X�ULMHNX�1HUHWYX��'RELMHQL�UHzXOWDWL�NRULVWLW�üH�VH�
L�zD�XWYUÿLYDQMH�XWMHcDMD�NRPXQDOQLK�YRGD�QD�YRGRWRN�ULMHNH�5DGREROMH�RG�QDVHOMD�NURz�NRMH�SURWLþH�ULMHND��,VWUDåLYD�
QMD�VX�SURYHGHQD�QD�SHW�ORNDOLWHWD�GXå�WRND�X�MHGQRP�cLNOXVX��PDUW�������JRGLQH��L�WR�X�SHULRGX�YLVRNRJ�YRGRVWDMD��
8�XzRUcLPD�YRGD� VX� RGUHÿLYDQL� DPRQLMDN��QLWULWL� L� QLWUDWL�� 1DYHGHQD�DzRWRYD� MHGLQMHQMD� VX�RGUHÿLYDQD�X� VNODGX� VD�
VWDQGDUGLPD�(8��D�NRULãWHQD�MH�VSHNWURIRWRPHWULMVND�PHWRGD��

3URYHGHQD�LVWUDåLYDQMD�XNDzXMX�GD�MH�VDGUåDM�DzRWQLK�MHGLQMHQMD�X�SHULRGX�YLVRNRJ�YRGRVWDMD�YDULUDR�GXå�WRND�ULMHNH�
5DGREROMD� WH� VX� GHWHNWRYDQD� QDVHOMD� NRMD� VYRMLP� NRPXQDOQLP� YRGDPD� LPDMX� QDMYLãH� XWMHcDMD� QD� SULURGQR� VWDQMH�
YRGRWRND�ULMHNH�5DGREROMH��

.OMXþQH�ULMHþL��DPRQLMDN��QLWULWL��QLWUDWL��ULMHND�5DGREROMD��RWSDGQD�YRGD�

6SDWLDO�'LVWULEXWLRQ�RI�1LWURJHQ�&RPSRXQGV�LQ�WKH�6WUHDP�RI�
5DGREROMD�5LYHU���0RVWDU��

$%675$&7��:DWHU� UHSUHVHQWV� RQH� RI� WKH� PRVW� LPSRUWDQW� QDWXUDO� UHVRXUcHV�� 7RGD\�� ODUJH�DPRXQWV� RI�ZDWHU� DUH�
EHLQJ�XVHG�LQ�WKH�DJULcXOWXUH��LQGXVWU\��cUDIWV�DV�ZHOO�IRU�WKH�IXOILOPHQW�RI�SRSXODWLRQV�HYHU\GD\�QHHGV�IRU�WKH�cOHDQ�
ZDWHU� IRU� GULQNLQJ� DQG� UHcUHDWLRQ�� 5DGREROMD� ULYHU� LV� YHU\� LPSRUWDQW� IRU� WKH� cLW\� RI� 0RVWDU�� $V� ZH� NQRZ� WKDW�
5DGREROMD�SDVVHV�WKURXJK�PDQ\�cLW\�QHLJKWERXUKRRGV��,OLcL��3LMHVDN��3RGKXP������WKH�VXUYLOODQcH�RI�WKH�ZDWHU�VWUHDP�
LV�cUXcLDO�LI�ZH�ZDQW�WR�SUHVHUYH�WKLV�QDWXUDO�UHVRXUcH�IRU�WKH�cRQVXPSWLRQ��LUULJDWLRQ��LQGXVWU\��UHcUHDWLRQ�DQG�VR�RQ��
2QH�SURWHcWLYH�PHDVXUH�IRU�WKH�SUHVHUYDWLRQ�RI�WKH�ZDWHU�VWUHDP�LV�WKH�SHUIRUPLQJ�RI�PRQLWRULQJ�ZKLcK�UHSUHVHQWV�
cRQVWDQW�IROORZLQJ�RI�WKH�YDOXHV�RI�DOO�SDUDPHWHUV�DQG�HVSHcLDOO\� IROORZLQJ�WKH�cRQWHQWV�RI�GDQJHURXV�DQG�KDUPIXO�
VXEVWDQcHV��:DVWH�ZDWHUV�KHDYLO\�DQG�cRQWLQXRVO\�IORZ�LQWR�WKH�ULYHU�RI�5DGREROMD�DQG�cDQ�KDYH�D�GLUHcW�HIIHcW�DW�WKH�
TXDOLW\�RI�WKH�ZDWHU�VWUHDP�DV�ZHOO�DV�WKH�QHJDWLYH�HIIHcW�RQ�WKH�IORUD�DQG�IDXQD�LQ�WKH�ULYHU��7KH�SUHVHUYH�WKLV�QDWX�
UDO�UHVRXUcH�IRU�WKH�cRQVXPSWLRQ��LUULJDWLRQ��LQGXVWU\��UHcUHDWLRQ�DQG�VR�RQ��2QH�SURWHcWLYH�PHDVXUH�IRU�WKH�SUHVHU�
YDWLRQ�RI�WKH�ZDWHU�VWUHDP�LV�WKH�SHUIRUPLQJ�RI�PRQLWRULQJ�ZKLcK�UHSUHVHQWV�cRQVWDQW�IROORZLQJ�RI�WKH�YDOXHV�RI�DOO�
SDUDPHWHUV�DQG�HVSHcLDOO\�IROORZLQJ�WKH�cRQWHQWV�RI�GDQJHURXV�DQG�KDUPIXO�VXEVWDQcHV��:DVWH�ZDWHUV�KHDYLO\�DQG�
cRQWLQXRXVO\�IORZ�LQWR�WKH�ULYHU�RI�5DGREROMD�DQG�cDQ�KDYH�D�GLUHcW�HIIHcW�DW�WKH�TXDOLW\�RI�WKH�ZDWHU�VWUHDP�DV�ZHOO�
DV�WKH�QHJDWLYH�HIIHcW�RQ�WKH�IORUD�DQG�IDXQD�LQ�WKH�ULYHU��7KH�PDLQ�PRWLI�IRU�WKLV�UHVHDUcK�LV�HVWDEOLVKLQJ�WKH�OHYHO�RI�
GLVWULEXWLRQ�RI�QLWURXV�cRPSRXQGV� LQ�WKH�5DGREROMD�ULYHU�IRU�WKH�VRXUcH�DW�,OLüL�WR� LWV�HQWUDQcH�WR�1HUHWYD��$cTXLUHG�
UHVXOWV�ZLOO�EH�XVHG�IRU�WKH�GHWHUPLQDWLRQ�RI�PXQLcLSDO�ZDWHU�HIIHcW�LQ�WKH�SRSXODWHG�DUHDV��7KH�UHVHDUcK�ZDV�cRQ�
GXcWHG�DW�ILYH�VSRWV�RI�WKH�ULYHUV�IORZ�GXULQJ�RQH�c\cOH�RI�KLJK�OHYHO�SHULRG��0DUcK��������,Q�WKH�ZDWHU�VDPSOHV�WKH�
OHYHOV�RI�QLWUDWHV��DPPRQLD�ZHUH�REVHUYHG��2EVHUYDWLRQ�ZDV�cRQGXcWHG�LQ�DccRUGDQcH�ZLWK�(8�VWDQGDUGV��6SHcWUR�
SKRWRPHWULc�PHWKRG�ZDV�XVHG���

&RQGXcWHG� UHVHDUcK� VKRZHG� WKDW� QLWURXV� cRPSRXQGV�GXULQJ� WKH� KLJK� OHYHOV� YDULHG� WKURXJKRXW� WKH�ZDWHU� VWUHDP��
1HLJKERXUKRRGV�ZKLcK�KDYH�WKH�KLJKHVW�HIIHcW�ZLWK�LWV�ZDVWH�WR�WKH�QDWXUDO�VWDWH�RI�WKH�5DGREROMD�ULYHU�ZHUH�GHWHcW�
HG��

.H\ZRUGV��DPPRQLD��QLWUDWHV��QLWULWHV��ULYHU�5DGREROMD��ZDVWH�ZDWHU�

�
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6WDOQL� SRUDVW� EURMD� VWDQRYQLND� QD� SODQHWL�� DOL� L� XEUzDQ�
UDzYRM� GUXãWYD� X� LQGXVWULMVNRP� L� WHKQRORãNRP� VPLVOX�
GRYHR� MH� GR� SUHNRPMHUQRJ� LVNRULãüDYDQMD� YRGQLK�
UHVXUVD��NDR�L�VYH�YHüH�zDJDÿHQRVWL�YRGD��SRYUãLQVNLK��
SRGzHPQLK� L� DWPRVIHUVNLK��� 1DåDORVW�� GUXãWYHQL� UDzYRM�
SUDWL� VYH� LzUDåHQLMH� XJURåDYDQMH� åLYRWQH� VUHGLQH��
=DKYDOMXMXüL� LQWHQzLYQRP� WHKQRORãNRP� L� LQGXVWULMVNRP�
UDzYRMX� X� KLGURVIHUX� VH� UDzQLP� SXWHYLPD� XQRVL� YHOLND�
NROLþLQD� UDzOLþLWLK� ãWHWQLK� L� WRNVLþQLK� VXSVWDQcL�� PHÿX�
NRMLPD�YDåQR�PMHVWR�zDXzLPDMX�DzRWQD�MHGLQMHQMD�zERJ�
PQRJREURMQLK� L� þHVWR� QHSUHGYLGLYLK� ãWHWQLK� HIHNDWD� X�
RNROLQL��%REDU�L�%DMUDPRYLü����������

2UJDQVNH� PDWHULMH� X� åLYRWQX� VUHGLQX� PRJX� GRVSMHWL�
SULURGQLP� L� DQWURSRJHQLP� SXWHP�� 9LVRNH� HPLVLMH�
RUJDQVNLK�PDWHULMD� � GRODzH� Lz� GRPDüLQVWDYD�� REUDGLYLK�
SRYUãLQD�� SUHKUDPEHQLK� LQGXVWULMD�� NRPXQDOQLK�
GHSRQLMD� L� GUXJLK� DQWURSRJHQLK� LzYRUD�� 2UJDQVNH��
PDWHULMH�Xz�RGUHÿHQH�XYMHWH�SURODzH�ELRKHPLMVNL�cLNOXV�
WUDQVIRUPDcLMH� X� DzRWQD� MHGLQMHQMD� V� UDzOLþLWLP�
YUHPHQRP� zDGUåDYDQMD� X� YRGHQRM� VUHGLQL�� 1MLKRYD�
WRNVLþQRVW� zDYLVL� RG� NRQcHQWUDcLMH�� D� UDVSRQ�
NRQcHQWUDcLMH� YHRPD� YDULUD� NRG� VYDNRJ� SRMHGLQRJ�
DzRWQRJ� REOLND�� .RQcHQWUDcLMH� X� NRMLPD� VH� DzRWQD�
MHGLQMHQMD� MDYOMDMX� zDYLVH� RG� LzYRUD� zDJDÿHQMD� L�
VYRMVWDYD� VLVWHPD� X� NRP� VH� QDODzH�� SUL� þHPX� VH�
YULMHGQRVWL�PRJX� NUHWDWL� RG�QLYRD� WUDJRYD�GR� LzXzHWQR�
YLVRNLK� NRQcHQWUDcLMD�� 1DMzQDþDMQLML� DQWURSRJHQL� LzYRU�
DzRWQLK� MHGLQMHQMD� X� YRGHQRP� HNRVLVWHPX� VYDNDNR�
SUHGVWDYOMDMX� NRPXQDOQH� RWSDGQH� YRGH� NRMH� VH�
LVSXãWDMX� QHSUHþLãüHQH� LOL� V� UDzOLþLWLP� VWHSHQRP�
SUHþLãüHQRVWL� L� PRJX� GD� XzURNXMX� PQRJREURMQH�
SURPMHQH�X�YRGRWRNX���

6YDNR�RGVWXSDQMH�NYDOLWHWD�YRGH�RG�SURSLVDQLK�ILzLþNLK��
KHPLMVNLK� L�ELRORãNLK�NDUDNWHULVWLND�SLWNH�YRGH�PRåH�VH�
VPDWUDWL� zDJDÿHQMHP� L� NRQWDPLQDcLMRP�� =DJDÿHQMH�
YRGH� VH� PRåH� zDSDzLWL� SR� ORãHP� XNXVX�� QHSULMDWQRP�
PLULVX��QDJORP�SRYHüDQMX�YRGHQLK�DOJL��LzXPLUDQMX�ULED��
SRMDYL� XOMD� SR� SRYUãLQL� L� VO�� =DYLVQR� RG� SRULMHNOD�
zDJDÿHQMD� L� QDþLQD� QD� NRMH� SURXzURNXMX� zDJDÿHQMH��
zDJDÿXMXüH� PDWHULMH� YRGH� VH� PRJX� VYUVWDWL� X� YLãH�

JUXSD�� RWSDGQL�PDWHULMDOL� NRML� WURãH� NLVHRQLN�� XzURþQLcL�
EROHVWL�� QHRUJDQVND� MHGLQMHQMD�� VHGLPHQWL�� VLQWHWLþND�
RUJDQVND�MHGLQMHQMD��QDIWD�L�QMHQL�GHULYDWL��UDGLRDNWLYQH�
VXSVWDQcH�� WRSORWD� L� GU�� 9HOLNL� SUREOHP� GDQDãQMLcH� MH�
zDãWLWD� L� RþXYDQMH� NYDOLWHWD� SRYUãLQVNLK� VODWNLK� YRGD��
3RUHG� NRPXQDOQLK� RWSDGQLK� YRGD� Lz� QDVHOMD�� zQDþDMDQ�
XWMHcDM�QD�NYDOLWHW�YRGD�LPDMX�VDREUDüDM��SROMRSULYUHGD��
QHDGHNYDWQR� ULMHãHQ� RGYRz� VPHüD� L� NRPXQDOQLK�
RWSDGQLK�YRGD��

0$7(5,-$/�,�0(72'(�

8zRUNRYDQMH�YRGH�LzYUãHQR�MH�QD�SHW�ORNDOLWHWD�GXå�WRND�
ULMHNH� 5DGREROMH� X� SHULRGX� YLVRNRJ� YRGRVWDMD� ULMHNH�
�PDUW��������2GDEUDQL�ORNDOLWHWL�LVWUDåLYDQMD�VX�VOMHGHüL���

ORNDOLWHW� �� ±� ���� P� QLzYRGQR� RG� LzYRUD� ULMHNH��
5DGREROMH��

ORNDOLWHW������QDVHOMH�,OLüL��

ORNDOLWHW���±�QDVHOMH�%DOLQRYDc��LVSRG�+RWHOD�%HYDQGD��

ORNDOLWHW���±�QDVHOMH�=DKXP�L�

ORNDOLWHW���±�XãüH�5DGREROMH�X�ULMHNX�1HUHWYX��

1DþLQ�XzLPDQMD��WUDQVSRUW�XzRUDND�YRGH��NDR�L�PHWRGH�
NRMH� VH� NRULVWH� SUL� KHPLMVNRM� DQDOLzL� VX� X� VNODGX� VD�
VPMHUQLcDPD� (8� �$QWRQLü� 0DULMDQRYLü� L� *UXMLü�� ������
(QYLURQPHQWDO�3URWHcWLRQ��(3$���������(DWRQ��&ODVcHUL��
*UHHQEHUJ� L� )UDQVRQ�� ������� $QDOLzH� XzHWLK� XzRUDND�
YUãHQH� VX� X� ODERUDWRULMDPD� 1DVWDYQLþNRJ� IDNXOWHWD� L�
=DYRGD�zD�MDYQR�zGUDYVWYR�X�0RVWDUX��

5(Z8/7$7,�,�',6.86,-$�

,VWUDåLYDQMH� ULMHþQRJ� VLVWHPD� ULMHNH� 5DGREROMD�
REXKYDWLOR� MH� RGUHÿLYDQMH� RGDEUDQLK� KHPLMVNLK�
SDUDPHWDUD�V�cLOMHP�GD�VH�ãWR�UHDOQLMH�SURcLMHQL�XWMHcDM�
NRPXQDOQLK� RWSDGQLK� YRGD� QD� UDVSRGMHOX� DzRWQLK�
MHGLQMHQMD� SRPHQXWH� ULMHNH�� 5HzXOWDWL� LVSLWLYDQMD�
KHPLMVNLK� SDUDPHWDUD� YRGRWRND� ULMHNH� 5DGREROMH� X�
SHULRGX�YLVRNRJ�YRGRVWDMD�SULNDzDQL�VX�X�WDEHOL����

7DEHOD����6DGUåDM�DPRQLMDND��QLWULWD�L�QLWUDWD�X�YRGRWRNX�ULMHNH�5DGREROMH�X�SHULRGX�YLVRNRJ�YRGRVWDMD��PDUW�������

,VSLWLYDQL�SDUDPHWUL�

0MHVWD�XzRUNRYDQMD�
/RNDOLWHW�±�

����P���
QLzYRGQR�RG�
LzYRUD�ULMHN�
5DGREROMD��

/RNDOLWHW���
����QDVHOMH�,OLüL�

/RNDOLWHW����
±�QDVHOMH�
%DOLQRYDc��

LVSRG�+RWHOD�
%HYDQGD�

/RNDOLWHW���
�±�QDVHOMH�
=DKXP�

/RNDOLWHW���
�±�XãüH�

5DGREROMH�X�
ULMHNX�1HUHWYX�

$PRQLMDN��PJ�O�� ����� ����� ����� ����� �����
1LWULWL���PJ�O�� ������ ������ ������ ������ ������

1LWUDWL��PJ�O�� ������ ������ ������ ������ ������

�

$PRQLMDN�X�YRGL��
$PRQLMDN� VH� X� SULURGQLP� YRGDPD� SRMDYOMXMH� NDR�

SRVOMHGLcD�SRMHGLQLK�KHPLMVNLK�L�ELRKHPLMVNLK�SURcHVD�X�
YRGDPD� LOL� XQRãHQMHP� SUHNR� RWSDGQLK� YRGD�
�NRPXQDOQLK�� LQGXVWULMVNLK�� RWSDGQLK� YRGD� Lz�
SROMRSULYUHGH� L� GU��� $PRQLMDN� MH� SRNDzDWHOM� VYMHåHJ�
zDJDÿHQMD�YRGH��RELþQR� IHNDOQRJ�SRULMHNOD��QHSRåHOMDQ�
MH�X�YRGL�MHU�WURãL�NLVHRQLN�L�XWMHþH�QD�PLULV�L�XNXV�YRGH��
9HRPD� GREUR� VH� UDVWYDUD� X� YRGL�� JGMH� VH� QDMþHãüH�

QDODzL� X� REOLNX� VODERWRNVLþQRJ� DPRQLMXP� MRQD� 1+�
�� L�

YLVRNRWRNVLþQRJ� QHMRQLzLUDQRJ� MRQD� 1+��� 2EMH� IDzH�
DPRQLMDND� VX� X� QRUPDOQLP� DPELMHQWDOQLP� XYMHWLPD�
zDVWXSOMHQH�X�PLQLPDOQLP�NRQcHQWUDcLMDPD�zDKYDOMXMXüL�
SURcHVLPD� QLWULILNDcLMH�� =ERJ� UDYQRWHåH� VYLK� REOLND�
DPRQLMDND��QMHJRYD�WRNVLþQRVW�YHRPD�zDYLVL�RG�S+�NDR�
L� RG� XNXSQRJ� DPRQLMDND�� .RQcHQWUDcLMD� DPRQLMDND� X�
YRGHQLP� UDVWYRULPD� zDYLVL� RG� WHPSHUDWXUH� L� MRQVNH�
MDþLQH� �SRYHüDYD� VH� SRUDVWRP� WHPSHUDWXUH� L� SDGD�
SRUDVWRP�MRQVNH�MDþLQH���8�YHüLQL�SULURGQLK�YRGD�S+�MH�
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WDNDY� GD� MH� 1+�

�� IUDNcLMD� SUHGRPLQDQWQD�� 8� YUOR�
DONDOQLP� YRGDPD� 1+�� IUDNcLMD� PRåH� GRVWLüL� WRNVLþQX�
JUDQLcX�� 0HÿXWLP�� YHüL� QLYR� RUJDQVNRJ� zDJDÿHQMD� X�
NRPXQDOQLP� YRGDPD�� VWYRUHQ� X� UDzOLþLWLP� NXKLQMDPD� L�
XVOMHG� DQWURSRJHQRJ� zDJDÿHQMD� V� REUDGLYLK� SRYUãLQD�
PRJX�GD�XYMHWXMX�SRUDVW�DPRQLMDND��

,zPMHUHQH�YULMHGQRVWL�DPRQLMDND�QD�VYLP�LVWUDåLYDQLP�
ORNDOLWHWLPD� QLVX� zDELOMHåHQH�� 2YDNYH� XWYUÿHQH� QLVNH�
YULMHGQRVWL�NRQcHQWUDcLMH�DPRQLMDND�PRåHPR�SRYHzDWL�V�
EUzLP� SURWRNRP� YRGH�� 3UHPD� GRELMHQLP� YULMHGQRVWLPD�
NRQcHQWUDcLMH�DPRQLMDND�ULMHND�5DGREROMD�VH�VYUVWDYD�X�
,�NODVX�YRGD��D�RcMHQD�NYDOLWHWD�YRGH�MH�YLVRND��

1LWULWL�X�YRGL�
$zRW�VH�X�REOLNX�QLWULWD�QH�QDODzL�þHVWR�X�SRYUãLQVNLP�

YRGDPD�MHU�VH�ODKNR�RNVLGXMX�X�QLWUDWH��3ULVXVWYR�QLWULWD�
XNDzXMH� QD� GMHOLPLþQR� UDVSDGQXWH� RUJDQVNH� RWSDGQH�
VXSVWDQcH� X� YRGL�� 3ULVXVWYR� YHOLNLK� NROLþLQD� QLWULWD� X�
SRYUãLQVNRM� YRGL� XNDzXMH� QD� GLMHOLPLþQX� UDzJUDGQMX� LOL�
VYMHåH� zDJDÿHQMH� RUJDQVNLP� WYDULPD�� 1LWULWL� VH� þHVWR�
NRULVWH� NDR� LQKLELWRUL� NRURzLMH� X� LQGXVWULMVNLP� L�
UDVKODGQLP� YRGDPD�� $NR� LPDPR� SULVXWQH� NROLþLQH�
DPRQLMDND� X� YRGL�� RQ� VH� EUzR� WUDQVIRUPLãH� X� QLWULWH� L�
QLWUDWH��6DGUåDM�QLWULWD�X�YRGL�MH�YHRPD�QHSRVWRMDQ���MHU�
VH�EUzR�WUDQVIRUPLãH�X�QLWUDWH��

�

6OLND����.RQcHQWUDcLMD�QLWULWD�X�YRGRWRNX�ULMHNH�5DGREROMH�
X�SHULRGX�YLVRNRJ�YRGRVWDMD�

1D�VOLcL����YLGLPR�GD�MH�VDGUåDM�QLWULWD�GXå�WRND�ULMHNH�
5DGREROMH�YDULUDR�RG�PLQLPDOQH�YULMHGQRVWL�������PJ�O�
zDELOMHåHQH� QD� ORNDOLWHWX� ��� GR� PDNVLPDOQH� RG� ������
PJ�O�XWYUÿHQH�QD�ORNDOLWHWX����ãWR�MH�MDNR�QLVNR�XNROLNR�
XVSRUHGLPR� VD� zDNRQVNL� GRzYROMHQRP� NRQcHQWUDcLMRP�
QLWULWD�zD�SRYUãLQVNH�YRGH��NRMD�LzQRVL������PJ�O��2YDNR�
NRQWLQXLUDQR� SULVXVWYR� QLWULWD� QD� VYLP� LVWUDåLYDQLP
ORNDOLWHWLPD� X� SHULRGX� YLVRNRJ� YRGRVWDMD� QDP� PRJX�
XNDzLYDWL� QD� PRJXüH� VWDOQR� SULVXVWYR� RUJDQVNRJ�
zDJDÿLYDþD�X�YRGL���

1LWUDWL�X�YRGL��
1LWUDWL�� RGQRVQR� QLWUDWQL� MRQ� MH� QDMYLãH� RNVLGDWLYQR�

VWDQMH� DzRWD� L� XRELþDMHQL� MH� VDVWRMDN� VYLK� SULURGQLK�
YRGD��0QRJD� JUDQXOLVDQD� NRPHUcLMDOQD� ÿXEULYD� VDGUåH�
DzRW�X�REOLNX� QLWUDWD�NRML� GRVSLMHYD�X� ULMHNH� VSLUDQMHP�
QDÿXEUHQLK� SROMD�� ,zPMHUHQH� YULMHGQRVWL� VDGUåDMD�
QLWUDWD� X� YRGDPD� XNDzXMX� QD� ELRORãNH� RUJDQVNH�
PDWHULMH�X�NUDMQMHP�VWDGLMXPX�RNVLGDcLMH�LOL�QD�VSLUDQMH�
V�QDÿXEUHQLK�SROMD���
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6OLND����.RQcHQWUDcLMD�QLWUDWD�X�YRGRWRNX�ULMHNH�5DGREROMH�
X�SHULRGX�YLVRNRJ�YRGRVWDMD�

1D� VOLcL� ��� VX� SULNDzDQH� LzPMHUHQH� NRQcHQWUDcLMH�
QLWUDWD�X� YRGRWRNX� ULMHNH�5DGREROMH� zD�SHULRG� YLVRNRJ�
YRGRVWDMD�� JGMH� MH� QDMYHüD� YULMHGQRVW� LzPMHUHQD� QD�
ORNDOLWHWX����L��LzQRVL��������1�12���PJ�O���ãWR�VH�PRåH�
REMDVQLWL� WLPH�GD� MH� YRGRWRN� ULMHNH�QD�RYRP� ORNDOLWHWX�
LzORåHQ� YRGDPD� NRMH� GRVSLMHYDMX� VSLUDQMHP� Lz� RNROQLK�
QDÿXEUHQLK� EDãWD�� 'RELMHQD� NRQcHQWUDcLMD� RG� ������
12����1�PJ�O�MH�PDQMD�RG������1�12����PJ�O���NROLND�MH�
JUDQLcD�zD�YRGH�NRMH�VSDGDMX�X�YRGH�YLVRNRJ�NYDOLWHWD��
3UHPD�WRPH��RcMHQD�NYDOLWHWD�YRGH�ULMHNH�5DGREROMH�MH�
YLVRND�L�ULMHND�VSDGD�X�,�NODVX�YRGD��

Z$./-8ý$.�
2G�VYRJ� LzYRUD�GR�XãüD�X�ULMHNX�1HUHWYX��5DGREROMD�

SURWLþH� NURz� ,OLüH�� 3LMHVDN�� 3RGKXP�� 6WDUL� JUDG�� GDNOH�
QDMYHüL�GLR�VYRJD�WRND�SURODzL�NURz�JUDGVNR�SRGUXþMH�SD�
MH� SRWUHEQR� SRVYHWLWL� SRVHEQX� SDåQMX� zD� RþXYDQMH�
QMHQRJ� NYDOLWHWD�� 6KRGQR� SRVWDYOMHQLP� cLOMHYLPD�
LVWUDåLYDQMD� QD� SURPDWUDQRP� LVWUDåLYDþNRP� SURVWRU
RGDEUDQR� MH� �� ORNDOLWHWD� zD� LVWUDåLYDQMH� GHILQLVDQLK�
zDGDWDND�� ,VWUDåLYDQMH� MH�SURYHGHQR�X�SHULRGX�YLVRNRJ�
YRGRVWDMD� ULMHNH� 5DGREROMH� X� PMHVHcX� PDUWX� ������
JRGLQH��

1D�RVQRYX�GRELMHQLK� UHzXOWDWD� LVWUDåLYDQMD��PR
LzYHVWL�VOMHGHüL�zDNOMXþcL��
�� 8� SRVPDWUDQRP� SHULRGX� YULMHGQRVWL� LVWUDåLYDQRJ�

SDUDPHWUD� QLWULWD� VX� YDULUDOH� RG� ORNDOLWHWD� GR�
ORNDOLWHWD� GXå� WRND� ULMHNH� 5DGREROMH�� GRN� VX�
NRQcHQWUDcLMH�QLWUDWD�X�LVWRP�SHULRGX�RG�ORNDOLWH
��GR�ORNDOLWHWD���ELOH�GRVWD�XMHGQDþHQH��

�� 1D�ORNDOLWHWX���XWYUÿHQH�VX�QDMYHüH�NRQcHQWUDcLMH�
QLWULWD� ��� ���� PJ�O�� ãWR� VH� PRåH� SRYHzDWL� V�
SRVOMHGLcDPD� DQWURSRJHQRJ� zDJDÿHQMD� REUDGLYRJ�
zHPOMLãWD�V�OLMHYH�L�GHVQH�REDOH�ULMHNH��

�� 1DNRQ�SURYHGHQLK�LVWUDåLYDQMD�QD�YRGRWRNX�ULMHNH�
5DGREROMH�� D� QD� WHPHOMX� GRELMHQLK� DQDOLWLþNLK�
YULMHGQRVWL��zD�DzRWQD�MHGLQMHQMD��DPRQLMDN��QLWULWL�L�
QLWUDWL�� L� SRUHG� � NRQVWDWQRJ� SULVXVWYD� QLWULWD� L�
QLWUDWD�QD�VYLP�LVWUDåLYDQLP�ORNDOLWHWLPD��PRåHPR�
zDNOMXþLWL� GD� NRPXQDOQH� RWSDGQH� YRGH� NRMH�
QDVWDMX� X� QDVHOMLPD� NURz� NRMD� SURWLþH� ULMHND�
5DGREROMD� QHPDMX� YHüHJ� XWMHcDMD� QD� QMHQR�
SULURGQR�VWDQMH�X�SHULRGX�YLVRNRJ�YRGRVWDMD��
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$QWRQLü�� %��� 0DUMDQRYLü�� 1�� L� *UXMLü�� 5�� �������� 0HWRGL�

ILzLþNR�KHPLMVNLK� DQDOLzD�QDPLUQLcD� L� YRGH��%DQMD� /XND��
3DQHYURSVNL�XQLYHUzLWHW�³$3(5,21´��

%REDU�� 6�� L� %DMUDPRYLü�� Ĉ�� �������� +HPLMD� YRGD�� 7XzOD��
2II�VHW���

(DWRQ��$��'���&ODVcHUL��/��6���*UHHQEHUJ��$��(��L�)UDQVRQ��0��
$��+���8U�����������6WDQGDUG�0HWKRGV�IRU�WKH�([DPLQD�

WLRQ�RI�:DWHU�DQG�:DVWHZDWHU��:DVKLQJWRQ��'&��$PHUL�
cDQ�3XEOLc�+HDOWK�$VVRcLDWLRQ��

(QYLURQPHQWDO� 3URWHcWLRQ� $JHQc\� �������� 0HWKRGV� IRU�
&KHPLcDO� $QDO\VLV� RI� :DWHU� DQG� :DVWHV�� :DVKLQJWRQ��
8�6��2IILcH� IRU�5HVHDUcK�DQG�'HYHORSPHQW�:DVKLQJWRQ
'&���

�

�
�

,1)250$&,-(�2�$8725,0$�
6HMLW�%REDU��
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�
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