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/RNDOLWHW���� L]YRU�UHNH�-DEODQLFH��>XPRYLW�EUGVNL�SUHGHR��LPD�PDOR�YRGH�
GQR�MH�^OMXQNRYLWR��REDOH�VX�REUDVOH�GUYHQDVWLP�L�]HOMDVWLP
ELOMNDPD�

/RNDOLWHW���� L]YRU�3RYOHQVNH�UHNH��'QR�MH�SHVNRYLWR�L�^OMXQNRYLWR��RNROQR
]HPOML^WH�MH�YUOR�YODCQR��L]YRU�MH�X�SRWSXQRVWL�REUDVWDR�PD�
KRYLQDPD�L�SDSUDWLPD�

/RNDOLWHW���� UHND�-DEODQLFD�NRG�%HEL`D�OXNH��'QR�MH�NDPHQLWR��D�REDOH�VX
REUDVOH�]HOMDVWLP�ELOMNDPD�

/RNDOLWHW���� UHND�6X^LFD�����P�SUH�XOLYDQMD�X�-DEODQLFX��'QR�MH�SUHWHCQR
NDPHQLWR��D�REDOH�VX�REUDVOH�GUYHQDVWLP�ELOMNDPD�

/RNDOLWHW���� UHND�-DEODQLFD�����P�SRVOH�XOLYDQMD�6X^LFH��3UHWHCDQ�NDPHQLWL
SUHGHR��QD�REDOL�VX�]DVWXSOMHQH�YLVH�GUYDQDVWH��D�PDQMH
]HOMDVWH�ELOMNH�

/RNDOLWHW���� UHND� -DEODQLFD�� ����P�SRVOH� XOLYDQMD�6X^LFH��'QR� MH
NDPHQLWR��REDOH�VX�REUDVOH�GUYHQDVWLP�ELOMNDPD�

/RNDOLWHW���� UHND�-DEODQLFD�����P�SRVOH�XOLYDQMD�7DUH��'QR�MH�NDPHQLWR�L
^OMXQNRYLWR��'HVQD�REDOD�MH�REUDVOD�GUYHQDVWLP�L�]HOMDVWLP
ELOMNDPD��GRN�MH�OHYD�EH]�ELOMQRJ�SRNULYDaD��NDPHQRORP��

/RNDOLWHW���� UHND�7DUD��SUHG�XOLYDQMH�X�-DEODQLFX��'QR�MH�^OMXQNRYLWR��D
REDOH�VX�REUDVOH�GUYHQDVWLP�ELOMNDPD�

/RNDOLWHW���� L]YRU�UHNH�7DUH��'QR�MH�NDPHQLWR�L�SHVNRYLWR��D�REDOH�VX
REUDVOH�SUHWHCQR�]HOMDVWLP�ELOMNDPD�
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/RNDOLWHWL�

)LJXUH���
,QYHVWLJDWHG�DUHD�
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/RNDOLWHW�����UHND�-DEODQLFD��QD�XOD]X�X�9DOMHYR��'QR�MH�SHVNRYLWR��YRGD
MH�PXWQD��D�REDOH�VX�REUDVOH�GUYHQDVWLP�ELOMNDPD�

/RNDOLWHW�����YUHOR�5HEHOMVNH�UHNH��GQR�MH�PXOMHYLWR�SXQR�MH�RSDORJ�OL^`D�
X�SRGQRCMX�YHOLNH�EXNYH�

/RNDOLWHW�����5HEHOMVND�UHND�SUHG�XOLYDQMH�X�UHNX�-DEODQLFX��'QR�MH�̂ OMXQN�
RYLWR��REDOH�VX�NDPHQLWH�VD�PDOR�YHJHWDFLMH

/RNDOLWHW�����UHND�-DEODQLFD��SRVOH�XOLYDQMD�5HEHOMVNH�UHNH��'QR�MH�SHVNR�
YLWR�L�^OMXQNRYLWR��QD�SRMHGLQLP�PHVWLPD�MH�QDWDORCHQR�RSDOR
OL^`H�L�PXOM��REDOH�VX�REUDVOH�^XPVNRP�YHJHWDFLMRP�

0DWHULMDO�L�PHWRGH

,VWUDCLYDQMH�MH�UD_HQR�X�SHULRGX�RG�����MXOD�GR����DYJXVWD�������JR�
GLQH��8]RUNRYDQMH�MH�YU^HQR�GXC�WRND�UHNH�-DEODQLFH�L�QMHQLK�SULWRND�UHNH
7DUH��6X^LFH�L�5HEHOMVNH�UHNH��8]LPDQMH�X]RUDND�YU^HQR�MH�VD�GXELQH�GR
���FP��VWDQGDUGQLP�PLNURELROR^NLP�PHWRGDPD��6*56�������

%DNWHULROR^NH�DQDOL]H

���2GUH_LYDQMH�XNXSQRJ�EURMD�DHUREQLK�PH]RILOQLK�EDNWHULMD�

8NXSDQ�EURM�DHUREQLK�PH]RILOQLK�EDNWHULMD�XWYU_HQ�MH�]DVHMDYDQMHP
SRGORJH�]D�XNXSDQ�EURM�EDNWHULMD�VD�SR�����P/�X]RUND�L]�UD]EODCHQMD���¬�

L���¬���=DVHMDQH�SRGORJH�VX�LQNXELUDQH����K�QD���~&��QDNRQ�aHJD�MH�L]YU�
^HQR�EURMDQMH�L]UDVOLK�NRORQLMD��)RUPXOD�]D�L]UDaXQDYDQMH�XNXSQRJ�EURMD
DHUREQLK�PH]RILOQLK�EDNWHULMD�JODVL�

;�=�6Y�×�.
��−Q

JGH�MH�;�¬�XNXSDQ�EURM�EDNWHULMD�X���P/�X]RUND��6Y�¬�VUHGQMD�YUHGQRVW
EURMD�NRORQLMD��.�¬�NRHILFMHQW��Q�¬�UHG�UD]UH_HQMD��

���2GUH_LYDQMH�QDMYHURYDWQLMHJ�EURMD�NROLIRUPQLK�EDNWHULMD�X�X]RUNX

'RND]LYDQMH�SULVXVWYD�NROLIRUPQLK�EDNWHULMD�YU^HQR�MH�IHUPHQWDFLRQLP
WHVWRP��D�QMLKRY�QDMYHURYDWQLML�EURM��RGUH_HQ�MH�031��0RVW�3UREDEOH
1XPEHU��PHWRGRP��NRUL^`HQMHP�6ZDURRS�RYH�WDEOLFH��6*56�������

3UHWKRGQL�RJOHG��.ROLaLQH�RG���P/������P/�L������P/��]D�VYDNL
X]RUDN�]DVHMDQH�VX�X�VWHULOQH�HSUXYHWH�VD�/DNWR]D�$QGUDGH�SHSWRQVNRP�YR�
GRP�L�'XUKDPRYLP�FHYaLFDPD��=DWLP�VX�HSUXYHWH�LQNXELUDQH�X�WHUPRVWDWX
���K�QD���~&��QDNRQ�aHJD�VX�RaLWDQL�UH]XOWDWL�

3RWYUGQL�RJOHG��=D�SRWYUGX�SULVXVWYD�NROLIRUPQLK�EDNWHULMD��XUD_HQ�MH
SRWYUGQL�RJOHG��JGH�MH����HSUXYHWD��SR�MHGQD�]D�VYDNL�X]RUDN��VD�QDMYL^H
JDVD�L�SURPHQH�ERMH�LQGLNDWRUD��]DVHMDQR�QD�(QGR�DJDU�L�LQNXELUDQR����K
QD���~&�
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=DYU^QL�RJOHG��=D�NRQDaQX�LGHQWLILNDFLMX�L]UDVOLK�NRORQLMD�XUD_HQ�MH
]DYU^QL�RJOHG�SUHVHMDYDQMHP�L]UDVOLK�NRORQLMD�QD�SRYU^LQX�NRVRJ�.OLJHUR�
YRJ�GYRVWUXNRJ�^HFHUD�L�]DEDGDQMHP�H]H�X�GXELQX�RYH�SRGORJH��=D�RYR�MH
NRUL^`HQR����HSUXYHWD��MHU�VX�QHNH�NRORQLMH�ELOH�VYHWOLMH��$���D�QHNH�VX�ELOH
WDPQLMH��%���3RVOH�MH�XUD_HQ�,09,&�WHVW��]DVHMDYDQMHP�QD�3HSWRQVNX�YRGX�
0HWLO�UHG�9RJHV�3URVNDXHU�L�6LPRQVRY�FLWUDWQL�DJDU��1DNRQ�LQNXEDFLMH�RG
���K�QD���~&�L]YU^HQR�MH�RaLWDYDQMH�UH]XOWDWD�

���'RND]LYDQMH�SULVXVWYD�EDNWHULMD�URGD�%DFLOOXV

1DNRQ�]DJUHYDQMD�SR�����P/�X]RUDND����PLQ��QD���~&��QDSUDYOMHQD
VX�GHFLPDOQD�UD]EODCHQMD���¬��L���¬���D�]DWLP�VX�]DVHMDQH�3RGORJH�]D�XNX�
SDQ�EURM�EDNWHULMD�����PLOLOLWURP�QDYHGHQLK�UD]EODCHQMD��]D�VYDNL�X]RUDN�
3RVOH�LQNXEDFLMH�RG����aDVD�QD���~&�L]YU^HQR�MH�EURMDQMH�L]UDVOLK�NRORQLMD
URGD�%DFLOOXV�

���'RND]LYDQMH�SULVXVWYD�VXOILWRUHGXNXMX`LK�NORVWULGLMD

3R���P/�VYDNRJ�X]RUND�WUHWLUDQR�MH�WHPSHUDWXURP�RG���~&�WRNRP���
PLQXWD��D�QDNRQ�WRJD�QD�QMLK�MH�QDOLYHQ�SROXRKOD_HQL�VXOILWQL�DJDU��3RVOH
���aDVD�LQNXEDFLMH�QD���~&�L]YU^HQR�MH�ERMHQMH�SR�*UDPP�X�L�SUHJOHGDQH
SORaLFH�QD�SULVXVWYR�NDUDNWHULVWLaQLK�VSRUD�

���'RND]LYDQMH�SULVXVWYD�6WUHSWRFRFFXV�)DHFDOLV

2GUH_LYDQMH�SULVXVWYD�6WUHSWRFRFFXV�IDHFDOLV�D�MH�XUD_HQR�WDNR�^WR�MH
QD�RKODGMHQX�L�RaYUVQXWX�SRGORJX��PH^DYLQD�'HNVWUR]QRJ�WHOXULWQRJ�DJDUD
L�.ODXEHUJ�RYH�WHOXULWQH�SRGORJH��X�3HWULMHYLP�NXWLMDPD�L]YU^HQR�SUHVHMD�
YDQMH�VD�SUHWKRGQR�]DVHMDQRJ�X]RUND�QD�/$3�SRGOR]L��3RVOH���K�LQNXEDFLMH
QD���~&�XUD_HQR�MH�ERMHQMH�L]UDVOLK�NRORQLMD�SR�*UDPP�X�L�NDWDOD]D�WHVW�
.DWDOD]D�WHVW�L]YU^HQ�MH�QDOLYDQMHP�QHNROLNR�NDSL�+�2��QD�L]UDVOH�NRORQLMH�
3RMDYD�PHKXUL`D�GRND]XMH�SULVXVWYR�6WUHSWRFRFFXV�IDHFDOLV�D�

���'RND]LYDQMH�SULVXVXVWYD�EDNWHULMH�3VHXGRPRQDV�DHUXJ\QRVDH�

(SUXYHWH�VD�/DNWR]D�$QGUDGH�SHSWRQVNRP�YRGRP�]DVHMDQH�X]RUFLPD�
QDNRQ�LQNXEDFLMH�L�]DYU^HQRJ�SRWYUGQRJ�RJOHGD�VX�RVWDYOMHQH���GDQD��D
RQGD�]DVHMDQH�X�KUDQOMLYL�EXMRQ��3RVOH�LQNXEDFLMH�RG����K�QD���~&�YU^HQD
MH�HNVWUDNFLMD�SLJPHQWD�SLRFLMDQLQD�KORURIRUPRP��,GHQWLILNDFLMD�SLRFLMDQLQD
SUHGVWDYOMD�SR]LWLYQX�UHDNFLMX�]D�GRND]LYDQMH�3VHXGRPRQDV�DHUXJ\QRVDH�

)L]LaNR�KHPLMVNH�DQDOL]H

8�RNYLUX�IL]LaNR�KHPLMVNLK�DQDOL]D�X]HWL�VX�SRGDFL�R�WHPSHUDWXUL
YD]GXKD�� YRGH� L� S+� YUHGQRVWL� YRGH��7HPSHUDWXUH�YRGH�L�YD]GXKD
RGUH_LYDQH�VX�CLYLQLP�WHUPRPHWURP��RG�¬���GR����~&��WDaQRVW�RG����~&��
D�YUHGQRVW�S+�MH�RGUH_LYDQD�GLJLWDOQLP�S+�PHWURP��������WDaQRVW�������
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5H]XOWDWL�L�GLVNXVLMD�

1D�RVQRYX�IL]LaNR�KHPLMVNLK�SDUDPHWDUD��WDEHOD�����XRaDYD�VH�GD�VX
WHPSHUDWXUH�YRGH�QD�L]YRULPD�PDQMH��]DWR�̂ WR�QMLKRYD�YRGD�L]�GXELQD�L]OD]L
QD�SRYU^LQX��GRN�VX�YLVRNH�WHPSHUDWXUH�QD�RVWDOLP�ORNDOLWHWLPD�XVORYOMHQH
YLVRNRP�WHPSHUDWXURP�YD]GXKD��9UHGQRVW�S+�QH�YDULUD�PQRJR��L�VUHGQMD
YUHGQRVW�L]QRVL������3UHPD�YUHGQRVWL�S+�RYH�YRGH�VX�VODER�ED]QH��RVLP�QD
L]YRUX�UHNH�-DEODQLFH��ORNDOLWHW�����JGH�L]QRVL�����^WR�]QDaL�GD�MH�RYD�YRGD
ED]QLMD�X�RGQRVX�QD�YRGX�RVWDOLK�ORNDOLWHWD�

5H]XOWDWL�PLNURELROR^NLK�DQDOL]D�GDWL�VX�X�WDEHOL����0LNURELROR^NLP
LVSLWLYDQMHP�XWYU_HQR�MH�SULVXVWYR�NROLIRUPQLK�EDNWHULMD��RVLP�QD�ORND�
OLWHWLPD���L����%URM�NROLIRUPQLK�EDNWHULMD�YDULUD�SR�ORNDOLWHWLPD��1DMYH`L
EURM�NROLIRUPD�]DVWXSOMHQ�MH�QD�ORNDOLWHWX����D�QDMPDQML�EURM�MH�QD�ORNDOLWHWX
����3RUDVW�EURMD�NROLIRUPD�QD�ORNDOLWHWX���PRCH�VH�REMDVQLWL�NRUL^`HQMHP
WRJ�GHOD�UHNH�]D�L]OHWL^WH�L�SODCX��8]�SRPR`�,09,&�WHVWD�L]YU^HQD�MH�GH�
WHUPLQDFLMD�NROLIRUPQLK�EDNWHULMD�L�NRQVWDWRYDQR�MH�SULVXVWYR�(��FROL�QD���
L����ORNDOLWHWX��2VLP�QMLK�XVWDQRYOMHQH�VX�L�.OHEVLHOOD�R[\WRND��.OX\YHUD�VS�

QD�GUXJLP�ORNDOLWHWLPD��8NXSDQ�EURM�PH]RILOD�NUH`H�VH�RG���×������ORND�
OLWHW�����GR�����×������ORNDOLWHW�����9H`L�EURM�NROLIRUPD�L�PH]RILOD�MH�XWYU�
_HQ�QD�ORNDOLWHWX�����̂ WR�VH�REMD^QMDYD�QHSRVUHGQRP�EOL]LQRP�JUDGVNH�]RQH
9DOMHYD��'XC�FHORJ�WRND�VH�]DSDCD�UHODWLYQR�PDOL�EURM�NROLIRUPD�^WR
XND]XMH�QD�SURFHVH�VDPRSUHaL^`DYDQMD�UHNH��3ULVXVXWYR�EDNWHULMD�URGD�%D�
FLOOXV�XWYU_HQR�MH�QD�ORNDOLWHWLPD����������������������L�����DOL�X�PDOLP
NROLaLQDPD��^WR�XND]XMH�GD�VX�EDNWHULMH�RYRJD�URGD�GRVSHOH�X�YRGX�LVSL�
UDQMHP�]HPOML^WD��3ULVXVWYR�VXOILWRUHGXNXMX`LK�NORVWULGLMD�XWYU_HQR�MH�QD
ORNDOLWHWX���L����L�XND]XMH�QD�]DJD_HQMH�IHNDOQRJ�SRUHNOD��6XOILWRUHGXNXMX`H
NORVWULGLMH�VX�X�PDQMHP�EURMX�SURQD_HQH�X�-DEODQLFL��GRN�LK�X�7DUL��6X^LFL
L�5HEHOMVNRM�UHFL�QHPD��0DOL�EURM�VXOILURUHGXNXMX`LK�NORVWULGLMD�XND]XMH�QD
QL]DN�VWHSHQ�DQDHUREQLK�XVORYD��^WR�QD�LQGLUHNWDQ�QDaLQ�JRYRUL�R�QLVNRM
]DJD_HQRVWL��6WUHSWRFRFFXV�IDHFDOLV�GHWHNWRYDQ�MH����L����ORNDOLWHWX�WM��QD
UHFL�7DUL��L�JRYRUL�R�SRVWRMDQMX�DQLPDOQRJ�IHNDOQRJ�]DJDGHQMD��8�UHFL�-DE�
ODQLFL�QLMH�NRQVWDWRYDQR�SULVXVWYR�6WUSWRFRFFXV�IDHFDOLV�D��LDNR�MH�RQ�NRQ�

7DEHOD����)L]LaNR�KHPLMVNL�SDUDPHWUL

3DUDPHWDU /RNDOLWHW

� � � � � � � � � �� �� �� ��

S+ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ¬
7HPSHUDWXUD�YRGH�[~&] � ��� �� �� �� �� �� �� �� ���� � �� ¬
7HPSHUDWXUD�YD]GXKD�[~&] ���� ���� �� �� �� �� �� �� �� �� �� �� ¬
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VWDWRYDQ�QD�VDPRP�XOLYDQMX�UHNH�7DUH�X�-DEODQLFX��8�NROLPHWULMVNLP�HSUX�
YHWDPD��QL�SRVOH�VHGDP�GDQD�LQNXEDFLMH��QLMH�XWYU_HQR�SULVXVWYR�3VHXGR�
PRQDV�DHUXJ\QRVDH�

'XC�WRND�UHNH�7DUH��6X^LFH�L�5HEHOMVNH�UHNH�SULVXWQH�VX�EDNWHULMH�LQ�
GLNDWRUL�IHNDOQRJ�]DJD_HQMD��DOL�RYH�YRGH�QLVX�SUHRSWHUH`HQH�QMLPD��^WR
XND]XMH�QD�VNRUD^QMH�LOL�SHULRGLaQR�]DJD_HQMH�PDWHULMDPD�IHNDOQRJ�SRUHNOD
L�QD�VSRVREQRVW�VDPRSUHaL^`DYDQMD��0DOL�EURM�VXOILWRUHGXNXMX`LK�NORVWULGLMD
XND]XMH�QD�PDOL�LQWHQ]LWHW�ELRGHJUDGDFLMH��DOL�VDPR�QMLKRYR�SULVXVWYR
XND]XMH�GD�RQD�LSDN�SRVWRML��3ULVXVWYR�%DFLOOXV�VS��X�LVSLWLYDQLP�YRGDPD�
XND]XMH�GD�VX�RYL�WHUHQL�L]ORCHQL�SURFHVX�HUR]LMH�

8SRUHGQRP�EDNWHULROR^NRP�DQDOL]RP�UHNH�-DEODQLFH�L�QMHQLK�SULWRND
SULPH`XMH�VH�UD]OLND�X�EURMQRVWL�NROLIRUPD�L�GUXJLK�EDNWHULMD��0DQML�EURM
EDNWHULMD�HJ]LVWLUD�QD�5HEHOMVNRM�UHFL��7DUL�L�6X^LFL��QHJR�GXC�WRND�VDPH
-DEODQLFH��^WR�XND]XMH�GD�RYH�SULWRNH�X�PDORM�PHUL�XWLaX�QD�EURMQRVW�EDN�
WHULMD�X�-DEODQLFL��

*OHGDMX`L�RG�L]YRUL^WD�ND�X^`X��YLGL�VH�GD�EURM�NROLIRUPD�UDVWH��$OL�
WR�QLMH�SRVOHGLFD�XOLYDQMD�SULWRND��QHJR�RGOLYD�IHNDOQLK�PDWHULMD�KXPDQRJ
SRUHNOD�L]�RNROQLK�VHOD�X�UHNX�-DEODQLFX��]ERJ�QHSRVWRMDQMD�NDQDOL]DFLRQH
PUHCH�L�RGYRGQLK�NDQDOD�QD�RYLP�SRGUXaMLPD�
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1D�RVQRYX�GRELMHQLK�UH]XOWDWD�PRCH�VH�]DNOMXaLWL�GD�L]YRU�-DEODQLFH�L
L]YRU�3RYOHQVNH�UHNH�QLVX�]DJD_HQL��̂ WR�VH�QH�PRCH�UH`L�]D�L]YRU�UHNH�7DUH
JGH�MH�NRQVWDWRYDQR�SRVWRMDQMH�DQLPDOQRJ�IHNDOQRJ�]DJD_HQMD��&HORNXSQL
WRN�-DEODQLFH�VH�X�VYHWOX�GRELMHQLK�UH]XOWDWD�PRCH�SURFHQLWL�NDR�VUHGQMH
]DJD_HQ��8WYU_HQR�]DJD_HQMH�MH�IHNDOQRJ�WLSD��SRUHNORP�L]�OMXGVNLK�QDVHOMD
GXC�WRND�UHNH�-DEODQLFH�^WR�MH�SRVOHGLFD�QHSRVWRMDQMD�NDQDOL]DFLRQH�PUHCH�

/LWHUDWXUD

%HUJHU�-HNL`��2��-RYDQRYL`��.��0���.RFL`��%���.XODX]RY��0��1HGHOMNRYL`�
5��0���2WD^HYL`��0���3HFL`��-���>YDEL`�9ODKRYL`��-��0��������6SHFLMDOQD
EDNWHULRORJLMD��%HRJUDG��6DYUHPHQD�DGPLQLVWUDFLMD�

%HUJHU�-HNL`��2���-RYDQRYL`��0���/XNL`��0���-DQNRYL`��0��������0LNUREL�
RORJLMD�VD�SDUD]LWRORJLMRP�L�HSLGHPRORJLMRP�����GHR��%HRJUDG��=DYRG�]D
XGCEHQLNH�L�QDVWDYQD�VUHGVWYD�

%RURMHYL`��6��������0HWRGRORJLMD�HNVSHULPHQWDOQRJ�QDXaQRJ�UDGD��1RYL
6DG��5DGQLaNL�XQLYHU]LWHW�®5DGLYRM�@LUSDQRY¯�

?XNDQRYL`��0��������(NROR^NL�L]D]RY��(OLW�

.DUDND^HYL`��%��������0LNURELRORJLMD�L�SDUD]LWRORJLMD��%HRJUDG��0HGLFLQ�
VND�NQMLJD�

.QHCHYL`�9XNaHYL`��-���6LPL`��'��������0HWRGH�X�PLNURELRORJLML�����GHR�
%HRJUDG��%LROR^NL�IDNXOWHW�

0DUNRYL`��6��%��������3UDNWLNXP��SUDNWLaQH�YHCEH�L]�PLNURELRORJLMH���%HR�
JUDG��1DXaQD�NQMLJD�

ARNL`��6��������)DXQD�]RRSODQNWRQD�L�PLNUR]RRSHULILWRQD�REUD^WDMQLK�]D�
MHGQLFD�UHNH�-DEODQLFH��3HWQLaNH�VYHVNH�����,,�����

6*56�������3UDYLOQLN�R�VDQLWDUQRM�PLNURELROR^NRM�DQDOL]L�RWYRUHQLK�YRGD�
6OXCEHQL�JODVQLN�UHSXEOLNH�6UELMH���������

$OHNVDQGDU�3DYL`

0LFURELRORJLFDO�$QDO\VLV�RI�-DEODQLFD�5LYHU

:DWHU�SROXWLRQ�UHSUHVHQWV�RQH�RI�ELJJHVW�HQYLURQPHQWDO�SUREOHPV�WR�
GD\��3XUSRVH�RI�WKLV�UHVHDUFK�ZDV�WR�GHWHUPLQH�GHJUHH�RI�PLFURELDO�SROX�
WLRQ�LQ�-DEODQLFD�ULYHU��9DOMHYR�¬�ZHVWHUQ�6HUELD���DQG�LQ�LW±V�WULEXWDULHV�
)LHOG�ZRUN�ZDV�GRQH�GXULQJ�VXPPHU�SHULRG�RI�������$QDO\VLV�ZHUH�SHU�
IRUPHG�XVLQJ�VWDQGDUG�PLFURELRORJLFDO�PHWKRGV��5HVXOWV�VKRZHG�SUHVHQFH
RI�IHFDO�FRQWDPLQDWLRQ�RQ�VHYHUDO�ORFDOLWLHV��'HWHFWLRQ�RI�%DFLOOXV�VS�
SRLQWV�RQ�HURVLRQ�DURXQG�H[DPLQHG�DUHD��&RQFOXVLRQV�EDVHG�RQ�WKHVH�UH�
VXOWV�VD\�WKDW�-DEODQLFD�ULYHU�KDV�PHGLXP�SROOXWHG�ZDWHU��
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