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8WLFDM�LQGXVWULMVNLK�RWSDGQLK�YRGD�QD
NYDOLWHW�YRGH�JRUQMHJ�WRND�UHNH
.ROXEDUH

=ERJ�YHOLNRJ�EURMD�]DJDGLYDaD�GXC�JRUQMHJ�WRND�UHNH�.ROXEDUH��LQGXVWULMD�NRCH�
POLQ��SLYDUD��SLMDFD��ULEDUQLFD��ODERUDWRULMD��GUYQD�LQGXVWULMD��JUDGVND�NDQDOL]D�
FLRQD�PUHCD���X�SHULRGX�RG���������GR���������������JRGLQH�L]YHGHQR�MH�LVWUDCL�
YDQMH�VD�FLOMHP�XWYU_LYDQMD�XWLFDMD�RWSDGQLK�LQGXVWULMVNLK�YRGD�QD�NYDOLWHW�YRGH
JRUQMHJ�WRND�UHNH�.ROXEDUH��.RUL^`HQH�VX�RVQRYQH�PHWRGH�KLGUROR^NLK�L�KLGUR�
KHPLMVNLK�LVWUDCLYDQMD��D�PDORP�KHPLMVNRP�DQDOL]RP�RGUH_HQH�VX�YUHGQRVWL�NDOFL�
MXPD��PDJQH]LMXPD��KORULGD��NDUERQDWD�L�ELNDUERQDWD��]DWLP�LQGLNDWRUD�]DJD_H�
QRVWL��VXOIDWD��IRVIDWD��DPRQLMXPD��QLWULWD�L�QLWUDWD��D�REXKYD`HQL�VX�L�SRND]DWHOML
RUJDQVNRJ�VDGUCDMD��UDVWYRUHQL�NLVHRQLN��KHPLMVND�SRWUR^QMD�NLVHRQLND��L]�.0Q2��
L�ELROR^ND�SRWUR^QMD�NLVHRQLND��%3.����1D�RVQRYX�GRELMHQLK�UH]XOWDWD�PRCH�VH�UH`L
GD�YRGD�UHNH�.ROXEDUH�L�QMHQLK�SULWRND�SULSDGD�,9�NODVL�RGQRVQR�GD�MH�QMHQ�NYD�
OLWHW�]QDWQR�RSDR�MHU�MH�YRGD��QD�RVQRYX�SUR^ORJRGL^QMLK�LVWUDCLYDQMD�+LGURPHWH�
RUROR^NRJ�]DYRGD�56��GR�VDGD�ELOD�,,�,,,�L�,,,�NODVH��1D�SDG�NYDOLWHWD�YRGH�XWLFDOL
VX�L]OLYL�NRML�QHPDMX�DGHNYDWQH�VLVWHPH�]D�SUHaL^`DYDQMH�RWSDGQH�YRGH�SUH�QMHQRJ
SX^WDQMD�X�UHNX�.ROXEDUX��NDR�L�YHOLNL�EURM�GHSRQLMD�NRMH�SUDWH�WRN�UHNH��1DLPH�
RQL�SRYH`DYDMX�NRQFHQWUDFLMH�1+���MRQD�X�YRGL�NRML�VH��]ERJ�SULVXVWYD�YHOLNRJ
EURMD�RUJDQVNLK�PDWHULMD��RNVLGXMX�GR�12�¬�MRQD��,DNR�MH�UD]EODCHQMH�YRGH�YHOLNR
]ERJ�YHOLNRJ�SURWLFDMD�UHNH��SRYL^HQH�NRQFHQWUDFLMH�12�¬�MRQD�VH�QH�PRJX�]DQH�
PDULWL�MHU�VH�NRQVWDQWQR�REQDYOMDMX��'D�EL�VH�GHILQLVDOD�YH`�SRVWRMH`D��NDR�L�SR�
WHQFLMDOQD�]DJD_HQMD��SRWUHEDQ�MH�GDOML�PRQLWRULQJ�NYDOLWHWD�YRGH�UHNH�.ROXEDUH�
8NROLNR�EL�VH�VDJOHGDOL�FHORNXSQL�KLGURHNROR^NL�SUREOHPL��PRJOH�EL�VH�SUHGX]HWL
DGHNYDWQH�PHUH�]D^WLWH�NDNR�EL�VH�YRGD�LVSODWLYLMH�HNVSORDWLVDOD�
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MXQX�������PP��L�PLQLPXPRP�X�MDQXDUX�������PP���6UHGQMD�JRGL^QMD�WHP�
SHUDWXUD�YD]GXKD�L]QRVL�RNR�����~&��WDNR�^WR�VH�PDNVLPDOQH�WHPSDUDWXUH
MDYOMDMX�X�MXQX������~&���D�PLQLPDOQH�X�MDQXDUX��¬���~&���

5HOMHI�]DSDGQH�6UELMH�MH�SODQLQVNL��2YGH�VH�SURVWLUX�]DYU^HFL�'LQDU�
VNLK�YHQDaQLK�SODQLQD��5HND�.ROXEDUD�SUHGVWDYOMD�JUDQLFX�L]PH_X�UXGQLK�L
IOL^QLK�SODQLQD��3RYOHQ��0DOMHQ��6XYRERU��&HU��9OD^L`��-DJRGQMD��QD�]DSDGX
L�^XPDGLMVNLK�SODQLQD��.RVPDM��%XNXOMD��5XGQLN��QD�LVWRNX�

,VWUDCLYDQR�SRGUXaMH�SULSDGD�/HOL`NRP�PHURNDUVWX��7HUHQ�QDMYH`LP
GHORP�L]JUD_XMX�NUHaQMDFL�L�GRORPLWL�WULMDVNH�VWDURVWL��D�RG�POD_LK�VHGLPH�
QDWD�]DVWXSOMHQL�VX�ODSRUFL�L�JOLQH�PLRFHQVNH�VWDURVWL��'XC�WRNRYD�.ROXEDUH
L�*UDGFD�SURVWLUX�VH�DOXYLMDOQH�QDVODJH�SUHGVWDYOMHQH�KHWHURJHQLP�^OMXQN�
RYLPD�SUHNULYHQLP�JOLQDPD�L�SHVNRYLPD��*ROXERYL`��OLaQH�NRPXQLNDFLMH��

5HND�.ROXEDUD�QDVWDMH�RG�UHND�-DEODQLFH�������NP��L�2EQLFH�����NP�
NRMH�VH�VDVWDMX�SUH�9DOMHYD�QD�����P�QDGPRUVNH�YLVLQH��'DOMH�VYRMLP
WRNRP�SUROD]L�NUR]�9DOMHYVNX�NRWOLQX��JGH�VH�QD�L]OD]X�L]�JUDGD�9DOMHYD�X
QMX�XOLYD�UHND�*UDGDF��2G�PHVWD�JGH�VH�VSDMDMX�-DEODQLFD�L�2EQLFD��SD�GR
X^`D�X�6DYX�NRG�2EUHQRYFD��UHND�.ROXEDUD�MH�GXJDaND������NP��3UHGPHW
RYRJ�LVWUDCLYDaNRJ�UDGD�ELR�MH�MHGDQ�GHR�JRUQMHJ�WRND�UHNH�.ROXEDUH�VD
SULWRNRP�*UDGFHP��-DEODQLFRP�L�2EQLFRP��QD�NRMLPD�MH�X]HW�SR�MHGDQ
X]RUDN��QHGDOHNR�RG�QMLKRYRJ�X^`D�X�.ROXEDUX��UDGL�NRPSDUDFLMH���NDR�L
L]OLYL�NRML�XSX^WDMX�RWSDGQX�YRGX�GLUHNWQR�X�WRN�UHNH�.ROXEDUH��

3UHPD�LVWUDCLYDQMLPD�+LGURPHWHRUROR^NRJ�]DYRGD�5HSXEOLNH�6UELMH
NRMD�VX�YU^HQD�SURWHNOLK�JRGLQD��NYDOLWHW�YRGH�UHNH�.ROXEDUH�VH�QLMH�ELWQR
PHQMDR��2GJRYDUDR�MH�,,�,,,�L�,,,�NODVL��DOL�VX�VH�PHQMDOL�X]URaQLFL�QMHQRJ
]DJD_HQMD��3UR^ORJRGL^QMD�LVWUDCLYDQMD�SROD]QLND�,VWUDCLYDaNH�VWDQLFH�3HW�
QLFH��VHPLQDUD�+HPLMH�YRGD��6DQWUDa�L�'DVNLMHYL`��������SRWYUGLOD�VX�RYH
UH]XOWDWH��7R�]QDaL�GD�VH�RYD�YRGD�X�SULURGQRP�VWDQMX�PRCH�XSRWUHELWL�]D
NXSDQMH�L�UHNUHDFLMX�JUD_DQD��VSRUWRYH�QD�YRGL��NDR�L�]D�JDMHQMH�ULED
SRURGLFH�&LSUDQLGD��^DUDQ��GHYHULND���8NROLNR�VH�SUHWKRGQR�WHKQROR^NL
REUDGL��PRCH�QD`L�SULPHQX�L�X�LQGXVWULML��L]X]HWDN�MH�SUHKUDPEHQD�LQGXV�
WULMD�NRMD�]DKWHYD�YRGX�EROMHJ�NYDOLWHWD��

'XC�LVWUDCLYDQRJ�GHOD�JRUQMHJ�WRND�UHNH�.ROXEDUH�SRVWRML�YHOLNL�EURM
REMHNDWD��SLYDUD��POLQ��L]OLYL�L]�GRPD`LQVWDYD��KHPLMVND�ODERUDWRULMD��SLMDFD�
]XEDUVND�RUGLQDFLMD��ULEDUQLFD��LQGXVWULMD�NRCH��JUDGVND�NDQDOL]DFLRQD�PUHCD�
GUYQD�LQGXVWULMD��VWRaQD�SLMDFD��NRML�LVSX^WDQMHP�RWSDGQLK�YRGD�X�UHNX
.ROXEDUX�XWLaX�QD�QMHQ�NYDOLWHW��2VLP�WRJD��L�SURPHQOMLYD�NROLaLQD�SDGDYLQD
XWLaH�QD�KHPLMVNL�VDVWDY�UHNH��WDNR�GD�NYDOLWHW�QMHQH�YRGH�QHSUHNLGQR�YDULUD�

&LOM�RYRJ�UDGD�MH�ELR�GD�VH�KHPLMVNLP�DQDOL]DPD�XWYUGL�NYDOLWHW�YRGH
UHNH�.ROXEDUH��NDR�L�XWLFDM�RWSDGQLK�YRGD�QD�QMHJD��6WRJD�MH�X�SHULRGX�RG����
����GR���������������JRGLQH�L]YHGHQR�LVWUDCLYDQMH�X�RNYLUX�VHPLQDUD�+HPLMD
YRGD�X�,6�3HWQLFD��.RUL^`HQH�VX�RVQRYQH�PHWRGH�KLGUROR^NLK�L�KLGURKHPL�
MVNLK�LVWUDCLYDQMD��'D�EL�VH�GHILQLVDOD�YH`�SRVWRMH`D��NDR�L�SRWHQFLMDOQD
]DJD_HQMD��SRWUHEDQ�MH�GDOML�PRQLWRULQJ�NDNR�EL�VH�VDJOHGDOL�FHORNXSQL
KLGURHNROR^NL�SUREOHPL�L�PRJOH�SUHGX]HWL�DGHNYDWQH�PHUH�]D^WLWH�
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0DWHULMDO�L�PHWRGH�
,VWUDCLYDQMH�MH�L]YHGHQR�RVQRYQLP�PHWRGDPD�KLGUROR^NLK�L�KLGURKH�

PLMVNLK�LVWUDCLYDQMD�L�REXKYDWLOR�MH�NDELQHWVNL��WHUHQVNL�L�ODERUDWRULMVNL�UDG�
.UR]�NDELQHWVNL�UDG�SURXaHQH�VX�RVQRYQH�NOLPDWVNH��JHROR^NH�L�KLGUR�

JHROR^NH�NDUDNWHULVWLNH�LVWUDCLYDQRJ�SRGUXaMD��REUD_HQL�VX�SRGDFL�SULNXSOM�
HQL�X�WRNX�WHUHQVNRJ�L�ODERUDWRULMVNRJ�UDGD��XUD_HQ�MH�L]YH^WDM�R�L]YHGHQRP
LVWUDCLYDQMX��NDR�L�NRQDaQD�YHU]LMD�UDGD��

7HUHQVNL�UDG�MH�REXKYDWLR�X]LPDQMH�X]RUDND�QD�XNXSQR����VWDMQH�WDa�
NH��VOLND����X�WUL�QDYUDWD������MXQD������MXOD�L�����MXOD�������L�RGUH_LYDQMH
IL]LaNLK��WHPSHUDWXUD��PXWQR`D��SUDYD�ERMD��PLULV��SURWLFDM��L]GD^QRVW�L]OLYD�
L�IL]LaNR�KHPLMVNLK��S+�YUHGQRVW�L�VSHFLILaQD�SURYRGOMLYRVW��SDUDPHWDUD
YRGH��3R�MHGDQ�X]RUDN�X]HW�MH�L]�WRND�-DEODQLFH��2EQLFH�L�*UDGFD��QHGDOHNR
RG�QMLKRYRJ�X^`D�X�.ROXEDUX���D�MHGDQDHVW�QD�RNR���NP�WRND�UHNH�.ROX�
EDUH��L�WR��QD�PHVWLPD�VD�YHOLNLP�NROLaLQDPD�YLGOMLYLK�RWSDGQLK�PDWHULMD�
QD�ORNDOLWHWLPD��NRG�/RYDaNRJ�GRPD��SUH�L�SRVOH�L]OLYD��NRG�SLMDFH��ULEDU�
QLFH��LVSRG�PRVWRYD��MHU�VH�VD�QMLK�EDFD�YHOLND�NROLaLQD�RWSDGD�X�UHNX���X
QDVHOMHQRP�SRGUXaMX��L]OLYL�L]�GRPD`LQVWDYD�XWLaX�QD�NYDOLWHW�YRGH�X�WLP

6OLND���
3ODQ�9DOMHYD�VDXFUWDQLP�ORNDOLWHWLPDQD�UHFL�.ROXEDUL

)LJXUH���
0DS�RI�9DOMHYR�ZLWK
ORFDOLWLHV�RQ�WKH�ULYHU.ROXEDUD
��¬�IORZ�VDPSOHV
��¬�ZDVWHZDWHU�����VDPSOHV
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GHORYLPD���X�EOL]LQL�RWSDGD�L]�GUYQH�LQGXVWULMH��NDR�L�X�EOL]LQL�VDPLK�GH�
SRQLMD�GXC�REDOD�UHNH��2VDP�X]RUDND�MH�X]HWR�L]�VDPLK�L]OLYD�RWSDGQH�YR�
GH��NRML�VH�LVSX^WDMX�GLUHNWQR�X�UHNX�.ROXEDUX�EH]�SUHWKRGQRJ�DGHNYDWQRJ
SUHaL^`DYDQMD��7R�VX�VOHGH`L�L]OLYL�

¬ VWDMQD�WDaND���¬�L]OLY�L]�POLQD�
¬ VWDMQD�WDaND���¬�L]OLY�L]�GRPD`LQVWYD�
¬ VWDMQD�WDaND���¬�L]OLY�L]�GRPD`LQVWYD�
¬ VWDMQD�WDaND���¬�L]OLY�L]�KHPLMVNH�ODERUDWRULMH�
¬ VWDMQD�WDaND����¬�L]OLY�L]�]XEDUVNH�RUGLQDFLMH�
¬ VWDMQD�WDaND����¬�L]OLY�L]�JUDGVNH�NDQDOL]DFLMH�
¬ VWDMQD�WDaND����¬�L]OLY�L]�NRCDUH�L
¬ VWDMQD�WDaND����¬�L]OLY�L]�JUDGVNH�NDQDOL]DFLMH�
8�RNYLUX�ODERUDWRULMVNRJ�UDGD��XUD_HQD�MH�PDOD�KHPLMVND�DQDOL]D�YRGH

GD�EL�VH�XWYUGLR�QMHQ�KHPLMVNL�VDVWDY�L�NYDOLWHW��$QDOL]D�MH�REXKYDWLOD�YROX�
PHWULMVNR�L�NRORULPHWULMVNR�RGUH_LYDQMH�VDGUCDMD�MRQD�NRML�SRWLaX�QDMaH^`H
L]�RNROQRJ�]HPOML^WD��QD�NRP�VX�SULVXWQH�PQRJREURMQH�GHSRQLMH��LOL�L]�L]�
OLYQLK�YRGD�NRMH�]DJD_XMX�UHNX�.ROXEDUX��2EXKYD`HQL�VX�L�SRND]DWHOML�RU�
JDQVNRJ�VDGUCDMD��RGQRVQR�KHPLMVND�SRWUR^QMD�NLVHRQLND��L]�.0Q2���
UDVWYRUHQL�NLVHRQLN�L�ELROR^ND�SRWUR^QMD�NLVHRQLND��%3.����5DaXQVNLP�SX�
WHP�RGUH_HQL�VX�1D����.��

3UHPD�SURSLVLPD�-86�D��'DOPDFLMD�������XWYU_HQR�MH�NRMRM�NODVL�YR�
GD�SULSDGD�UHND�.ROXEDUD��D�]D�XSRUH_LYDQMH�GRELMHQLK�YUHGQRVWL�SDUDPH�
WDUD�]DJD_HQRVWL�YRGH�VD�PDNVLPDOQLP�GR]YROMHQLP�NRQFHQWUDFLMDPD
^WHWQLK�PDWHULMD�X�RWSDGQLP�YRGDPD�NRMH�VH�VPHMX�LVSX^WDWL�X�SRYU^LQVNH�L
SRG]HPQH�YRGH�NRUL^`HQ�MH�6OXCEHQL�OLVW�&*���¬��������������WDEHOD����

���5H]XOWDWL�L�GLVNXVLMD
�����)L]LaNH�L�IL]LaNR�KHPLMVNH�RVRELQH�YRGH

7HPSHUDWXUD�YD]GXKD�MH�WRNRP�VYD�WUL�GDQD�LVWUDCLYDQMD�ELOD�RG���~&
GR���~&��D�WHPSHUDWXUD�YRGH�UHNH�.ROXEDUH�L�QMHQLK�SULWRND�NUHWDOD�VH�RG
��~&�QD�*UDGFX�GR���~&�QD�WRNX�UHNH�.ROXEDUH��1D�VDPLP�L]OLYLPD�RW�
SDGQLK�YRGD�WHPSHUDWXUD�MH�YDULUDOD�RG���~&�QD�VWDMQRM�WDaNL����L]OLY�L]
GRPD`LQVWYD��GR���~&�QD�VWDMQRM�WDaNL����L]OLY�L]�POLQD��

7DEHOD����3URSLVL�6OXCEHQRJ�OLVWD�&UQH�*RUH����¬��������������R�NYDOLWHWX�RWSDGQLK�YRGDNRMH�VH�VPHMX�LVSX^WDWL�X�SRYU^LQVNH�L�SRG]HPQH�YRGH�
3DUDPHWDU 7 S+ %3.� $PRQLMDNNDR�1+��
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0XWQR`D�YRGH�NUHWDOD�VH�RG�SUR]UDaQH�QD�*UDGFX��SUHNR�VODERRSDOHV�
FLUDMX`H�QD�YH`HP�GHOX�WRND�UHNH�.ROXEDUH��SD�GR�PXWQH�QD�PHVWLPD�SRVOH
YH`LK�L]OLYD��POLQ��KHPLMVND�ODERUDWRULMD�L�JUDGVND�NDQDOL]DFLMD���NRML�VX�ELOL
YHOLNH�PXWQR`H��

3UDYD�ERMD�YRGH�NUHWDOD�VH�X�LQWHUYDOX�RERMHQRVWL�RG���~�GR����~��RG�
QRVQR�RG�EH]ERMQH�QD�*UDGFX�GR�CXWH�QD�WRNX�UHNH�.ROXEDUH��GRN�MH�ERMD
YRGH�L]OLYD�ELOD�XJODYQRP�CXWD�GR�VPH_D��6YH�YRGH�VX�LPDOH�PLULV�QD
]HPOMX��L]X]HY�YRGH�*UDGFD��NRMD�MH�ELOD�EH]�PLULVD�WRNRP�VYD�WUL�GDQD
LVWUDCLYDQMD��L�RWSDGQLK�YRGD�L]�L]OLYD��NRMH�VX�ELOH�PLULVD�QD�IHNDOLMH��

3URWLFDM�VH�NUHWDR�RG�����/�V�QD�-DEODQLFL�GR������/�V�QD�.ROXEDUL�
SRVOH�X^`D�*UDGFD��VWDMQD�WDaND������D�L]GD^QRVW�L]OLYD�L]QRVLOD�MH�RG���/�V
QD�L]OLYX�KHPLMVNH�ODERUDWRULMH��VWDMQD�WDaND����GR����/�V�QD�L]OLYX�JUDGVNH
NDQDOL]DFLMH��VWDMQD�WDaND������

S+�YUHGQRVW�VH�NUHWDOD�X�JUDQLFDPD�RSWLPDOQLP�]D�CLYL�VYHW�X�YRGR�
WRNX�RGQRVQR�RG������GR�������D�YUHGQRVWL�VSHFLILaQH�SURYRGOMLYRVWL�VX�ELOH
X�LQWHUYDOX�RG�����µ6�FP�QD�WRNX�UHNH�.ROXEDUH�GR�����µ6�FP�X�QHNLP
L]OLYLPD�
�����.YDOLWHW�YRGH�UHNH�L�QMHQD�NODVLILNDFLMD

1D�RVQRYX�NODVLILNDFLMH�YRGH�SR�.OXWX��VYH�YRGH�VX�ELOH�GRVWD�WYUGH
VD�RS^WRP�WYUGR`RP�RG������������~G+��3UHPD�NODVLILNDFLML�YRGH�SR�2��$�
$OHNLQX��VYH�YRGH�VX�ELOH�KLGURNDUERQDWQH�NODVH��NDOFLMXPVNH�JUXSH�L�,
WLSD��^WR�MH�UD]XPOMLYR�]ERJ�JHROR^NH�JUD_H�WHUHQD��NUHaQMDFL���6YH�YRGH�VX
ELOH�VUHGQMH�PLQHUDOL]DFLMH��D�QD�RVQRYX�UDVWYRUHQRJ�NLVHRQLND�PRCH�VH�UH`L
GD�VX�SULSDGDOH�,�NODVL�L�GD�VX�ELOH�YL^H�RNVLGDFLMH��

7DNR_H��X�YRGDPD�MH�SRWYU_HQR�SULVXVWYR�YHOLNRJ�EURMD�RUJDQVNLK�PD�
WHULMD��QD�^WD�VX�XND]LYDOH�%3.���SUHPD�NRMRM�MH�YRGD�ELOD�,,,�NODVH��L�+3.
�L]�.0Q2����QD�RVQRYX�NRMH�MH�YRGD�ELOD�,9�NODVH�
�����+HPLMVNL�VDVWDY�RWSDGQLK�YRGD

1DNRQ�SRUH_HQMD�GRELMHQLK�YUHGQRVWL�VD�GR]YROMHQLP�SUHPD�6OXCEH�
QRP�OLVWX�&*��PRCH�VH�]DNOMXaLWL�GD�VX�VYH�RWSDGQH�YRGH��RVLP�L]OLYD�QD
VWDMQLP�WDaNDPD���L����L]OLYL�L]�GRPD`LQVWDYD���LPDOH�SRYL^HQH�NRQFHQWUD�
FLMH�1+���MRQD�

=D�UD]OLNX�RG�WRJD��NRQFHQWUDFLMH�32��¬�MRQD�VX�VH�NUHWDOH�X�GR]YR�
OMHQLP�NRQFHQWUDFLMDPD�X�VYLP�L]OLYLPD�RVLP�QD�VWDMQRM�WDaNL�����L]OLY�L]
]XEDUVNH�RUGLQDFLMH���JGH�MH�NRQFHQWUDFLMD�ELOD�SRYL^HQD��

7DNR_H��NRQFHQWUDFLMH�62��¬�L�12�¬�MRQD�RGUCDYDOH�VX�VH�X�GR]YROMH�
QLP�JUDQLFDPD�WRNRP�VYD�WUL�GDQD��GRN�VX�NRQFHQWUDFLMH�12�¬�MRQD�ELOH
SRYL^HQH�X�L]OLYLPD�QD�VWDMQLP�WDaNDPD����L]OLY�L]�ODERUDWRULMH�������L]OLY
L]�]XEDUVNH�RUGLQDFLMH�������L]OLY�NDQDOL]DFLMH��L�����L]OLY�L]�NRCDUH���
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2YL�UH]XOWDWL�SRWYUGLOL�VX�aLQMHQLFX�GD�VX�RWSDGQH�YRGH�NRMH�VH�XOLYDMX
X�UHNX�.ROXEDUX�]DJD_HQH�YHOLNLP�EURMHP�RUJDQVNLK�PDWHULMD�NRMH�VX�XJO�
DYQRP�IHNDOQRJ�SRUHNOD��7R�]QDaL�GD�REMHNWL�NRML�SX^WDMX�RYH�YRGH�QHPDMX
DGHNYDWQH�VLVWHPH�]D�SUHaL^`DYDQMH�RWSDGQH�YRGH�WDNR�GD�X�WRN�GRVSHYDMX
NRQFHQWUDFLMH�RUJDQVNLK�PDWHULMD�NRMH�VX�YH`H�RG�GR]YROMHQLK�L�X�YHOLNRM
PHUL�]DJD_XMX�UHNX�.ROXEDUX�
�����8SRUHGQL�SULND]�SURPHQH�NRQFHQWUDFLMD�1+����12�¬�L12�¬�MRQD

1D�JUDILFLPD������L���XSRUHGR�VX�SULND]DQH�NRQFHQWUDFLMH�1+���
12�¬�L�12�¬�MRQD��JODYQLK�LQGLNDWRUD�]DJD_HQRVWL�YRGH�RUJDQVNLP��GH�
SRQLMH��IHNDOLMH��L�QHRUJDQVNLP��YH^WDaNR�_XEULYR��]DJD_LYDaLPD��NUR]�WUL
GDQD��3RVHEQR�VX�X]HWL�RYL�MRQL�MHU�VX�PH_XVREQR�SRYH]DQL�X�SURFHVX�QL�
WULILNDFLMH�NRML�MH�]QDaDMDQ�]D�SURPHW�PDWHULMH�L�HQHUJLMH�X�SULURGL�L�GH^DYD
VH�EH]�SUHVWDQND�

7RNRP�SUYRJ�GDQD�LVWUDCLYDQMD��VOLND�����NRQFHQWUDFLMD�12�¬�MRQD�MH
ELOD�VODER�SURPHQOMLYD�GXC�WRND��D�QDMYH`D�X�L]OLYLPD�QD�VWDMQLP�WDaNDPD
���L]OLY�L]�KHPLMVNH�ODERUDWRULMH��L�����L]OLY�L]�]XEDUVNH�RUGLQDFLMH���8]D�
MDPQD�]DYLVQRVW�1+���L�12�¬�MRQD�QDMXRaOMLYLMD�MH�QD�SUYLK�SHW�VWDMQLK�WD�
aDND�JGH�NRQFHQWUDFLMH�12�¬�MRQD�UDVWX�XVOHG�RNVLGRYDQMD�1+���MRQD�
'DOMH�QL]�WRN��GROD]LOR�MH�GR�UD]EODCHQMD�L�VPDQMHQMD�NRQFHQWUDFLMH�12�¬
MRQD��GRN�VH�NRQFHQWUDFLMD�1+���MRQD�SRYH`DYDOD�]ERJ�GHSRQLMD�NRMH�SUDWH
WRN�UHNH��.RQFHQWUDFLMH�12�¬�MRQD�QDURaLWR�VX�UDVOH�QDNRQ�L]OLYD�L]�POLQD
�VWDMQD�WDaND�����L]OLYD�L]�KHPLMVNH�ODERUDWRULMH��VWDMQD�WDaND�����L]OLYD�L]�]XEDU�
VNH�RUGLQDFLMH��VWDMQD�WDaND�����L�L]OLYD�NDQDOL]DFLMH��VWDMQH�WDaNH����L������NRML
VX�VDGUCDOL�YLVRNH�NRQFHQWUDFLMH�1+���MRQD��NDR�L�X�RNROLQL�GHSRQLMD��DOL�MH
XVOHG�YHOLNH�NROLaLQH�YRGH�L�YHOLNRJ�SURWLFDMD�GROD]LOR�GR�UD]EODCHQMD��SD�VX
VH�L�WH�NRQFHQWUDFLMH�VPDQMLYDOH��,]OLYL�L]�GRPD`LQVWDYD��VWDMQH�WDaNH���L����
NDR�L�L]OLY�L]�NRCDUH��VWDMQD�WDaND������LDNR�VX�VDGUCDOL�YHOLNH�NRQFHQWUDFLMH
12�¬�MRQD��QLVX�ELWQLMH�SRYH`DYDOL�NRQFHQWUDFLMH�RYLK�MRQD�X�YRGL�

'UXJRJ�GDQD�LVWUDCLYDQMD��VOLND�����NRQFHQWUDFLMD�12�¬�MRQD�YDULUDOD
MH�QH^WR�YL^H�X�RGQRVX�QD�SUYL�GDQ��,DNR�MH�UD]EODCHQMH�ELOR�YHOLNR��NRQ�
FHQWUDFLMD�12�¬�MRQD�VH�XJODYQRP�RGUCDYDOD�YHOLNRP��GHORP�]ERJ�L]OLYD
VD�L]X]HWQR�YHOLNLP�NRQFHQWUDFLMDPD�12�¬�MRQD��L]OLYL�L]�GRPD`LQVWDYD�
VWDMQH�WDaNH���L����NDQDOL]DFLMH��VWDMQD�WDaND����L�NRCDUH��VWDMQD�WDaND�����
D�GHORP�QD�UDaXQ�1+���MRQD��1DMYH`H�NRQFHQWUDFLMH�RYLK�MRQD�VD�VRERP
VX�QRVLOL�L]OLYL�QD�VWDMQLP�WDaNDPD����L]OLY�L]�KHPLMVNH�ODERUDWRULMH�����
�L]OLY�L]�]XEDUVNH�RUGLQDFLMH��L�����JUDGVND�NDQDOL]DFLMD���JGH�MH�XRaHQ
YHOLNL�EURM�RUJDQVNLK�PDWHULMD��=ERJ�PQRJREURMQLK�GHSRQLMD�GXC�REDOD�UHNH
.ROXEDUH�SRVOH�L]OLYD�JUDGVNH�NDQDOL]DFLMH�L�GUYQH�LQGXVWLMH��L]PH_X�VWDMQLK
WDaDND����L������GROD]LOR�MH�GR�UDVWYDUDQMD�]HPOML^WD�L�DSVRUERYDQMD�1+��
MRQD�X�YRGX��^WR�MH�RSHW�GRYRGLOR�GR�SRYH`DQMD�NRQFHQWUDFLMD�1+���MRQD�
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7RNRP�WUH`HJ�GDQD�LVWUDCLYDQMD��VOLND�����NRQFHQWUDFLMD�12�¬�MRQD
GXC�WRND�ELOD�MH�JRWRYR�QHSURPHQOMLYD��D�QDMYH`D�X�L]OLYLPD�QD�VWDMQLP�WDa�
NDPD����L]OLY�L]�KHPLMVNH�ODERUDWRULMH��L�����L]OLY�L]�NDQDOL]DFLMH���,DNR�VX
L]OLY�L]�GRPD`LQVWYD�QD�VWDMQRM�WDaNL���L��YH`�SRPHQXWL��L]OLY�L]�ODERUDWRULMH
QD�VWDMQRM�WDaNL����GRQRVLOL�RJURPQH�NROLaLQH�12�¬��RGQRVQR�1+���MRQD�
UD]EODCHQMH�MH��XVOHG�YHOLNRJ�SURWLFDMD��ELOR�WROLNR�MDNR�GD�VH�NRQFHQWUDFLMD
12�¬�MRQD�VPDQMLYDOD�VYH�GR�VWDMQH�WDaNH�����NRG�SLMDFH���RGDNOH�SRaLQMH
GD�UDVWH�XVOHG�SULOLYD�RUJDQVNLK�PDWHULMD��WM��1+���MRQD�L]�RNROQLK�GH�
SRQLMD��,]OLY�JUDGVNH�NDQDOL]DFLMH��VWDMQD�WDaND�����SRMDaDQR�MH�LVSX^WDR�RW�
SDGQX�YRGX��WDNR�GD�MH�RYGH�]DEHOHCHQ�LVWRYUHPHQL�SRUDVW�L�NRQFHQWUDFLMD

6OLND����
3ULND]�NRQFHQWUDFLMDDPRQLMXP��QLWULWQLK�LQLWUDWQLK�MRQD�SUYRJGDQD�X]RUNRYDQMD�%ROGRP�VX�R]QDaHQHWDaNH�QD�L]OLYLPD
NDQDOL]DFLMH�

)LJXUH���
&RQFHQWUDWLRQ�RIDPRQLXP��QLWUDWH�DQGQLWULWH�LRQV�RQ�WKHILUVW�GD\�RI�VDPSOLQJ�:DVWHZDWHU�VDPSOLQJSRLQWV�DUH�LQ�EROG��

6OLND����
3ULND]�NRQFHQWUDFLMDDPRQLMXP��QLWULWQLK�LQLWUDWQLK�MRQD�GUXJRJ
GDQD�X]RUNRYDQMD�%ROGRP�VX�R]QDaHQHWDaNH�QD�L]OLYLPDNDQDOL]DFLMH�

)LJXUH���
&RQFHQWUDWLRQ�RIDPRQLXP��QLWUDWH�DQG
QLWULWH�LRQV�RQ�WKHVHFRQG�GD\�RIVDPSOLQJ��:DVWHZDWHU
VDPSOLQJ�SRLQWV�DUHLQ�EROG��
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1+���L�NRQFHQWUDFLMD�12�¬�MRQD��D�QL�YHOLNL�SURWLFDM�QLMH�XVSHR�GD�UD]EODCL
XQHWH�NRQFHQWUDFLMH��%LWQR�MH�QDJODVLWL�GD�MH�SULOLY�RUJDQVNLK�PDWHULMD�ELR
QDMYH`L�QD�SRVOHGQMRM�VWDMQRM�WDaNL�����NRG�VWRaQH�SLMDFH���]ERJ�YHOLNLK�GH�
SRQLMD�QD�REDODPD�UHNH�

'UXJRJ�GDQD�WHUHQD��L]OLY�QD�VWDMQRM�WDaNL����L]�POLQD��QLMH�LVSX^WDR
YRGX��^WR�MH�WUH`HJ�GDQD�ELR�VOXaDM�VD�L]OLYRP�QD�VWDMQRM�WDaNL����L]�GRPD`�
LQVWYD���0H_XWLP��WR�QLMH�LPDOR�YH`HJ�XWLFDMD�QD�VPDQMHQMH�NRQFHQWUDFLMD
MRQD�]DJD_LYDaD�]ERJ�QHSRVUHGQH�EOL]LQH�MR^�WUL�L]OLYD��SD�MH�L]RVWDQDN�VD�
PR�MHGQRJ�RG�QMLK�ELR�QHSULPHWDQ�

8�VYLP�RWSDGQLP�YRGDPD��WRNRP�VYD�WUL�GDQD�LVWUDCLYDQMD��]DEHOHCHQH
VX�L]UD]LWR�YLVRNH�NRQFHQWUDFLMH�1+���MRQD��2QH�VX�SXWHP�L]OLYD�GRVSHYDOH
X�VDP�WRN�UHNH��DOL�MH��QHSRVUHGQR�SRVOH�SRUDVWD�NRQFHQWUDFLMD�1+���MRQD�
GROD]LOR�GR�QDJORJ�SDGD�VDGUCDMD�LVWLK�XVOHG�QMLKRYRJ�RNVLGRYDQMD�GLUHNWQR
X�12�¬�MRQH��aLMH�VX�NRQFHQWUDFLMH�LVWRYUHPHQR�SULYUHPHQR�UDVOH��2YR�MH
SRVOHGLFD�SULVXVWYD�YHOLNRJ�EURMD�RUJDQVNLK�PDWHULMD�X�YRGL��NDNR�]ERJ�]D�
JD_XMX`LK�RUJDQVNLK�PDWHULMD�L]�RWSDGQLK�L]OLYQLK�YRGD��WDNR�L�]ERJ�YHOLNRJ
EURMD�GHSRQLMD�GXC�WRND�UHNH�.ROXEDUH��

���=DNOMXaDN
1DNRQ�L]YHGHQRJ�LVWUDCLYDQMD�PRCH�VH�]DNOMXaLWL�GD�YRGD�UHNH�.ROX�

EDUH�L�QMHQLK�SULWRND�SULSDGD�,9�NODVL�YRGD��7R�XND]XMH�QD�aLQMHQLFX�GD�MH
QMHQ�NYDOLWHW�X�RGQRVX�QD�SURWHNOH�JRGLQH�]QDWQR�RSDR�MHU�MH�YRGD�GR�VDGD
ELOD�,,�,,,�L�,,,�NODVH��1D�RYX�SURPHQX�QDMYL^H�VX�XWLFDOL�L]OLYL�aLMD�MH�YRGD
OR^LMHJ�NYDOLWHWD�X�RGQRVX�QD�SUR^ORJRGL^QMD�LVWUDCLYDQMD��DOL�L�SRUDVW�EURMD
GHSRQLMD�GXC�WRND�UHNH�.ROXEDUH��

6OLND����
3ULND]�NRQFHQWUDFLMDDPRQLMXP��QLWULWQLK�LQLWUDWQLK�MRQD�WUH`HJ
GDQD�X]RUNRYDQMD�%ROGRP�VX�R]QDaHQHWDaNH�QD�L]OLYLPD
NDQDOL]DFLMH�

)LJXUH���
&RQFHQWUDWLRQ�RIDPRQLXP��QLWUDWH�DQGQLWULWH�LRQV�RQ�WKHWKLUG�GD\�RIVDPSOLQJ��:DVWHZDWHUVDPSOLQJ�SRLQWV�DUHLQ�EROG��
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,]�GLVWULEXFLMH�NRQFHQWUDFLMD�1+����12�¬�L�12�¬�MRQD��YLGL�VH�GD�VX
RWSDGQH�YRGH�NRMH�VH�SXWHP�L]OLYD�XSX^WDMX�X�YRGX�UHNH�.ROXEDUH��]DJD�
_HQH�YHOLNRP�NROLaLQRP�RUJDQVNLK�PDWHULMD�L�GD�VX�NRQFHQWUDFLMH�RGUH_HQLK
SDUDPHWDUD�SUHPD^LOH�PDNVLPDOQR�GR]YROMHQH��SURSLVDQH�6OXCEHQLP�OLVWRP
&*�������NRMH�VH�VPHMX�LVSXVWLWL�X�SRYU^LQVNH�L�SRG]HPQH�YRGH��7H�NRQ�
FHQWUDFLMH�VH�GRQHNOH�UD]EODCXMX�X�YRGL�]ERJ�YHOLNRJ�SURWLFDMD�UHNH��DOL
LSDN�XWLaX�QD�SRYH`DQMH�NRQFHQWUDFLMD�1+���L�12�¬�MRQD�X�YRGL�

6�GUXJH�VWUDQH��WX�VX�L�GHSRQLMH�NRMH�X�YHOLNRP�EURMX�SUDWH�WRN�UHNH
.ROXEDUH�L�QMHQLK�SULWRND��5D]QL�RUJDQVNL�L�QHRUJDQVNL�]DJD_LYDaL�SXWHP
]HPOML^WD�GRVSHYDMX�X�UHaQL�WRN�L�WDNR�VH�SRYH`DYD�NRQFHQWUDFLMD�1+���MR�
QD��D�QMLKRYLP�GDOMLP�RNVLGRYDQMHP�L�NRQFHQWUDFLMD�12�¬�MRQD��1D�PHV�
WLPD�JGH�MH�PDQMH�RUJDQVNLK�PDWHULMD�X�YRGL��PDQMD�MH�L�SRWUR^QMD
NLVHRQLND��WDNR�GD�VX�NRQFHQWUDFLMH�12�¬�MRQD�QLCH�MHU�VH�1+���MRQL�QH
RNVLGXMX�SRWSXQR��YH`�VDPR�GR�12�¬�MRQD��aLMD�NRQFHQWUDFLMD�RVWDMH�SUL�
EOLCQR�LVWD�XVOHG�UD]EODCHQMD�YRGH�

,DNR�YH`LQD�L]OLYD�LPD�RGUH_HQH�VLVWHPH�]D�SUHaL^`DYDQMH�RWSDGQH�YR�
GH�SUH�QMHQRJ�SX^WDQMD�X�WRN�UHNH�.ROXEDUH��RQL�QLVX�X�WROLNRM�PHUL
DGHNYDWQL�GD�VSUHaH�]DJD_LYDQMH�UHNH��7DNR_H��RNROQH�®GLYOMH¯�GHSRQLMH
SUHGVWDYOMDMX�YLG�QHVPRWUHQRJ�DQWURSRJHQRJ�XWLFDMD�QD�CLYRWQX�VUHGLQX�

3UDYL�SULVWXS�]D^WLWL�SRGUD]XPHYD�NRPSOHNVQR�VDJOHGDYDQMH�KLGURHN�
ROR^NLK�SUREOHPD��D�GD�EL�VH�GHILQLVDOD�YH`�SRVWRMH`D��NDR�L�SRWHQFLMDOQD
]DJD_HQMD��SRWUHEDQ�MH�GDOML�PRQLWRULQJ�NYDOLWHWD�YRGH�UHNH�.ROXEDUH��NDNR
EL�VH�SUHGORCLOH�DGHNYDWQH�PHUH�]D^WLWH�

=DKYDOQRVW��=DKYDOQRVW�GXJXMHPR�,VWUDCLYDaNRM�VWDQLFL�3HWQLFD��MHU
QDP�MH�REH]EHGLOD�XVORYH�GD�VSURYHGHPR�RYR�LVWUDCLYDQMH��NDR�L�UXNR�
YRGLRFX�3URJUDPD�JHRORJLMH�L�KHPLMH�YRGD�GLSO��LQC��JHRORJLMH�5DGLVDYX
*ROXERYL`X��QD�L]YDQUHGQRP�PHQWRUVNRP�YR_VWYX�

/LWHUDWXUD
'DOPDFLMD�%��������.RQWUROD�NYDOLWHWD�YRGD�X�RNYLUX�XSUDYOMDQMD�NYDOLWH�WRP��1RYL�6DG��3ULURGQR�PDWHPDWLaNL�IDNXOWHW
'XNL`�'��������5HCLP�.ROXEDUH�L�YRGRSULYUHGQL�SUREOHPL�X�QMHQRPVOLYX��NQM������%HRJUDG��6$18
?XNDQRYL`�'��������.OLPD�9DOMHYVNRJ�NUDMD��9DOMHYR
-DNRYOMHYL`�0��3DQWRYL`�0��������+HPLMD�]HPOML^WD�L�YRGD��%HRJUDG�3ROMRSULYUHGQL�IDNXOWHW
-RYDQRYL`�%��������5HOMHI�VOLYD�UHNH�.ROXEDUH��%HRJUDG��1DXaQR�GHOR
/D]DUHYL`�5��������3HWQLaND�SH`LQD��9DOMHYR��7XULVWLaNL�VDYH]�RS^WLQH9DOMHYR
/D]DUHYL`�5��������9DOMHYVNL�NUDV��%HRJUDG��6USVNR�JHRJUDIVNR�GUX^WYR
3URWL`�'��������0LQHUDOQH�L�WHUPDOQH�YRGH�6UELMH��NQM������%HRJUDG��3RVH�EQD�L]GDQMD
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5HSXEOLaNL�KLGURPHWHRUROR^NL�]DYRG�5HSXEOLNH�6UELMH��������5H]XOWDWLLVSLWLYDQMD�NYDOLWHWD�SRYU^LQVNLK�YRGD�X�6UELML�]D�SHULRG�RG�������GR������JRGLQH
6DQWUDa�1���'DVNLMHYL`�,��������,]YH^WDML�R�UH]XOWDWLPD�KHPLMVNLK�DQDOL]DYRGH�UHNH�.ROXEDUH�]D�SHULRG�RG�������GR�������JRGLQH��6HPLQDU+HPLMH�YRGD�,VWUDCLYDaNH�VWDQLFH�3HWQLFD��

1DGD�6DQWUDa�DQG�,YDQ�'DVNLMHYL`

,QIOXHQFH�RI�,QGXVWULDO�:DVWHZDWHU�RQ�WKH�8SSHU�)ORZ�RI�WKH
.ROXEDUD�5LYHU

7KHUH�DUH�PDQ\�SROOXWHUV�GRZQ�WKH�YDOOH\�RI�WKH�XSSHU�IORZ�RI�WKH
.ROXEDUD�5LYHU��VXFK�DV�D�OHDWKHU�LQGXVWU\��PLOO��EHHU�LQGXVWU\��PDUNHW��ILVK
PDUNHW��ODERUDWRU\��ZRRG�LQGXVWU\�DQG�VHZHJ�V\VWHP��,Q�RUGHU�WR�QRWH�WKH
LQIOXHQFH�RI�LQGXVWULDO�ZDVWHZDWHU�RQ�WKH�TXDOLW\�RI�WKH�.ROXEDUD�5LYHU��D
UHVHDUFK�ZDV�FRQGXFWHG�LQ�WKH�SHULRG�IURP�-XQH���WK�WR�-XO\���WK������
7KH�EDVLF�PHWKRGV�RI�K\GURORJLFDO�DQG�K\GUR�FKHPLFDO�UHVHDUFK�ZHUH�XVHG�
7KH�ILHOGZRUN�FRQVLVWHG�RI�WDNLQJ�VDPSOHV�RQ���NLORPHWHUV�RI�WKH�IORZ��RQ
���VWRS�SRLQWV��GXULQJ�WKUHH�GD\V��-XQH���WK��-XO\��WK�DQG�-XO\��WK�������
2QH�VDPSOH�ZDV�WDNHQ�RQ�HDFK�ULYHU��-DEODQLFD��2EQLFD�DQG�*UDGDF��HLJKW
RQ�WKH�ZDVWHZDWHU�DQG�HOHYHQ�RQ�WKH�IORZ�RI�WKH�.ROXEDUD�5LYHU��3K\VLFDO
FKDUDFWHULVWLFV�RI�WKH�ZDWHU�ZHUH�DOVR�GHWHUPLQHG��&RQFHQWUDWLRQV�RI�FDO�
FLXP��PDJQHVLXP��FKORULGHV��FDUERQDWHV�DQG�ELFDUERQDWHV�ZHUH�GHWHUPLQHG�
DV�ZHOO�DV�WKH�FRQFHQWUDWLRQV�RI�WKH�LQGLFDWRUV�RI�SROOXWLRQ��VXOIDWHV��SKRV�
SKDWHV��DPPRQLXP��QLWULWHV�DQG�QLWUDWHV��DQG�LQGLFDWRUV�RI�RUJDQLF�PDWWHU�
GLVVROYHG�R[\JHQ��FKHPLFDO�DQG�ELRORJLFDO�H[SHQVH�RI�R[\JHQ��,W�ZDV�FRQ�
FOXGHG�WKDW�WKH�ZDWHU�RI�WKH�.ROXEDUD�5LYHU�EHORQJV�WR�WKH�,9�FODVV��+RZ�
HYHU��DFFRUGLQJ�WR�ODVW�\HDUV±�UHVHDUFKHV�RI�WKH�+\GUR�PHWHRURORJLFDO
LQVWLWXWH�RI�WKH�5HSXEOLF�RI�6HUELD��WKH�ZDWHU�RI�WKH�.ROXEDUD�5LYHU�EH�
ORQJHG�WR�WKH�,,�,,,�DQG�,,,�FODVV��7KLV�LV�D�UHVXOW�RI�ZDVWHZDWHU�WKDW�LV�QRW
SURSHUO\�SXULILHG�EHIRUH�HQWHULQJ�WKH�IORZ��DV�ZHOO�DV�D�JUHDW�QXPEHU�RI
GXPSLQJ�VLWHV�WKDW�IROORZ�WKH�IORZ�RI�WKH�.ROXEDUD�5LYHU�DQG�DIIHFW�WKH
LQFUHDVH�RI�DPPRQLXP�FRQFHQWUDWLRQ��2Q�WKH�RWKHU�KDQG��GLVVROYHG�R[\�
JHQ��FKHPLFDO�DQG�ELRORJLFDO�H[SHQVH�RI�R[\JHQ�LQGLFDWH�D�JUHDW�DPRXQW
RI�RUJDQLF�PDWWHU�LQ�WKH�ZDWHU��7KDW�LV�EHFDXVH�DPPRQLXP�R[LGDWHV�LQWR
QLWULWHV�DQG�QLWUDWHV��$OWKRXJK�WKH�VWURQJ�FXUUHQW�RI�WKH�ULYHU�FDQ�ZDWHU
GRZQ�VRPH�FRQFHQWUDWLRQV�RI�QLWUDWHV��WKH�KLJKHU�RQHV�FDQQRW�EH�QHJOHFWHG
EHFDXVH�WKH\�UHDSSHDU�GXULQJ�WKLV�FRQWLQXRXV�SURFHVV��+RZHYHU��IXUWKHU
PRQLWRULQJ�RI�WKH�TXDOLW\�RI�WKH�.ROXEDUD�5LYHU�LV�QHFHVVDU\�LQ�RUGHU�WR
GHILQH�WKH�H[LVWLQJ�DQG�SRWHQWLDO�ZDWHU�SROOXWHUV�
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