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WHUHQX�QDMaH^`L�VX�IRVLOL�PHNX^DFD��PH_X�NRMLPD�VX�QDMEURMQLML�ODPHOLREUDQKLDWL�

SUHGVWDYOMHQL� UXGLVWLPD��+LSSXULWHV�� 5DGLROLWHV� L�1HRUDGLROLWHV��RG�JDVWHURSRGD

VUH`HPR� URG�1HULQHD�� D� EURMQL� VX� L� SULPHUFL� ^NROMNL� L]� URGRYD�&KRGURGRQWD�

1HLWKHD�L�6DXYDJHVLD��1D�RVQRYX�SULNXSOMHQLK�SRGDWDND�PRCH�VH�]DNOMXaLWL�GD�MH

VHGLPHQWDFLMD�YU^HQD�X�SOLWNLP�SULREDOVNLP�GHORYLPD�PRUD�

8YRG

3URXaDYDQR�SRGUXaMH�QDOD]L�VH�X�]DSDGQRM�6UELML��L]PH_X�SODQLQVNLK
YHQDFD�%XNRYD��0DOMHQD�L�3RYOHQD��L�WR�QD�UDVNU^`X�SXWHYD�9DOMHYR�8CLFH
L�9DOMHYR�3RCHJD��&HOD�REODVW�MH�L]JUD_HQD�RG�VSUXGQLK�L�VXEVSUXGQLK�VHGL�
PHQDWD�NRML�VX�QDVWDOL�QD�SRGYRGQLP�JUHEHQLPD�X�SOLWNLP�PRUVNLP
EDVHQLPD��1DMaH^`H�VWHQH�VX�ODSRUFL�L�UD]QRYUVQL�NUHaQMDFL��NRML�VX�RELaQR
EDQNRYLWL�LOL�PDVLYQL��,VWUDCLYDQMHP�VX�REXKYD`HQL�ORNDOLWHWL�'LYaHYL`L�
%MHORSHULFD��*DORYL`L��0DMGDQ�L�&LNRWH��QD�NRMLPD�VX�SURQD_HQL�IRVLOL�QD
RVQRYX�aLMLK�NDUDNWHULVWLND�MH�UHNRQVWUXLVDQD�VOLND�QMLKRYH�CLYRWQH�VUHGLQH�
D�]DWLP�VX�RGUH_HQL�XVORYL�X�NRMLPD�VX�VWYDUDQH�RYH�VSUXGQH�WYRUHYLQH��

)DXQLVWLaNH�JUXSDFLMH�X�RNROLQL�.RVMHUL`D�SURXaDYDOL�VX�EURMQL�LV�
WUDCLYDaL��-HGDQ�RG�SUYLK�MH�-��$OEUHKW���������NRML�PH_X�PQRJREURMQLP
IRVLORQRVQLP�QDOD]L^WLPD�QDYRGL�L�]DVHRN�,YDQRYL`H��3D^L`��������9�
/DVNDUHY��NRML�VH�EDYLR�QHRJHQLP�VHGLPHQWLPD��X�VYRP�UDGX�R�WHNWRQLFL
-XJRVODYLMH�JRYRUL�R�UD]YLMHQRVWL�VSUXGRYD�ERJDWLK�VD�NRUDOLPD�L�UXGLVWLPD
QD�RYRP�SRGUXaMX��0LOHQD�3D^L`��LELG���L]QRVL�GHWDOMDQ�RSLV�NDUDNWHULVWLaQLK
IRVLOD�D�X]�WR�GDMH�LUHNRQVWUXNFLMX�VUHGLQH�L�SULND]�NOLPDWVNLK�SURPHQD��

8�RYRM�REODVWL�]QDWQR�UDVSURVWUDQMHQMH�LPDMX�VSUXGQL�L�VXEVSUXGQL
VHGLPHQWL��VWYDUDQL�QD�SRGYRGQLP�JUHEHQLPD�L�SOLWNLP�PRUVNLP�EDVHQLPD�
3UHGVWDYOMHQL�VX�UD]QRYUVQLP�NUHaQMDFLPD��RELaQR�EDQNRYLWLP�LOL�PDVLYQLP�
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CX`NDVWH��UXPHQH�LOL�VLYH�ERMH��1HULWVNR�VSUXGQH�WYRUHYLQH�JRUQMH�NUHGH
RYH�REODVWL�SUXCDMX�VH�GLQDUVNLP�SUDYFHP�L�QDMYH`LP�GHORP�GUCH�VH
VUHGQMHJ�WRND�UHNH�6NUDSHC��8VOHG�MDNLK�WHNWRQVNLK�SRNUHWD�L�GHMVWYD�MDNH
HUR]LMH��RYH�WYRUHYLQH��NRMH�VX�QHNDGD�SUHWVWDYOMDOH�FHOLQX��GDQDV�VX�L]GYR�
MHQH�X�GYD�LVSUHNLGDQD�SRMDVD�

=DSDGQX��MXJR]DSDGQX�L�MXCQX�JUDQLFX�RYRJ�SRMDVD�aLQH�LVNOMXaLYR�SD�
OHR]RMVNH�WYRUHYLQH��,VWRaQL��VHYHURLVWRaQL�L�VHYHUQL�RERG�JRUQMRNUHGQLK
WYRUHYLQD�L]JUD_XMX�SUHWHCQR�QHRJHQL�VHGLPHQWL�'REULQMVNRJ�L�.RVMHUL`NRJ
EDVHQD��QD�PDQMHP�SURVWRUX�VHUSHQWLQLWL��GLMDED]�URCQD�IRUPDFLMD��SH^aDUL�
GLMDED]L��PHODILUL��L�VUHGQMH�WULMDVNL�NUHaQMDFL��3D^L`�������

,VWUDCLYDQMH�MH�UHDOL]RYDQR�RVQRYQRP�SDOHRQWRORVNRP�PHWRGRP��1D
RVQRYX�OLWHUDWXUQLK�SRGDWDND�L]YU^HQH�VX�SULSUHPH�]D�RGOD]DN�QD�WHUHQ
�SULNXSOMHQL�VX�SRGDFL�R�ORNDOQRVWLPD�L�YUVWDPD���1D�WHUHQX�VX�SULNXSOMHQL
SULPHUFL�IRVLOD��D�]DWLP�MH�L]YU^HQD�QMLKRYD�PHKDQLFND�REUDGD�L�GHWHUPL�
QDFLMD�X�NDELQHWX��

5H]XOWDWL

,VWUDCHQR�MH���ORNDOLWHWD��'LYaHYL`L��%MHORSHULFD��&LNRWH��*DORYL`L�L
0DMGDQ��QD�NRMLPD�MH�SURQD_HQR�RNR����SULPHUDND�IRVLOD��1DM]DVWXSOMHQLML
VX�PHNXVFL��L�WR�ODPHOLREUDQKLDWL��UXGLVWL��+LSSXULWHV��5DGLROLWHV��1HRUDGL�
ROLWHV���]DWLP�JDVWURSRGL��1HULQHD��L�^NROMNH��&KRGURGRQWD��1HLWKHD��6DX�
YDJHVLD��

/RNDOLWHWL

'LYaHYL`L��1D�RYRP�ORNDOLWHWX�SRMDYOMXMX�VH�QDL]PHQLaQR�NRPSDNWQL�
ODSRURYLWL��NYUJDYL�NUHaQMDFL��CX`NDVWH�ERMH��7HUHQ�MH�SUHWHCQR�SRNULYHQ��D
NUHaQMDaNH�PDVH�]GUREOMHQH��QDURaLWR�QD�VWUPLP�VWUDQDPD���aHVWR�WHNWRQVNL
SRUHPH`HQH��8�YL^LP�GHORYLPD�RYRJ�VHOD�VH�VUH`X�PHUPHUDVWL��EHORVLYL
NUHaQMDFL�VD�SDGRP�VORMHYD�ND�VHYHURLVWRNX�

%MHORSHULFD��/DSRURYLWL�NUHaQMDFL�X�RYRP�GHOX�SUHOD]H�X�CX`NDVWH
ODSRUFH��1D�SRMHGLQLP�PHVWLPD�SRVWRMH�KRUL]RQWL�NRML�XRS^WH�QH�VDGUCH
IDXQX��8�QLCLP�KRUL]RQWLPD��NRML�VX�SUHGVWDYOMHQL�NUHaQMDFLPD��MDYOMDMX�VH
VSUXGQH�IRUPH��GRN�VH�X�KRUL]RQWLPD�L]JUD_HQLP�RG�ODSRUDFD�MDYOMDMX
SODQNWRQVNH��,]QDG�VHOD�%MHORSHULFD�VX�SULPH`HQL�ODSRURYLWR�JOLQRYLWL
NUHaQMDFL�X�GHEHOLP�EDQFLPD�

&LNRWH��,VWRaQR�RG�VHOD�6HaD�5HND�QDOD]H�VH�GHEHOH�QDVODJH�EHOR�
UXCLaDVWRJ�PDVLYQRJ��NUHaQMDND�2G�QMHJD�MH�L]JUD_HQ�ORNDOLWHW�&LNRWVND
VWHQD��2YL�NUHaQMDFL�SRVWHSHQR�SUHOD]H�X�VLYR�EHOH�NRPSDNWQH�EDQNRYLWH
NUHaQMDNH��VD�SDGRP�ND�VHYHUR�LVWRNX�

*DORYL`L��1DML]UD]LWLMH�PHVWR�UD]YL`D�VSUXGQLK�WYRUHYLQD�QDOD]L�VH�NRG
JUREOMD�X�VHOX�*DORYL`L��QD�SXWX�]D�6HaX�5HNX�L�X�GROLQL�SRWRND�6HaLFH�
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ALWDYD�RYD�VHULMD�L]JUD_HQD�MH�RG�PDVLYQLK�LOL�VORMHYLWLK�NUHaQMDND�VD�EOD�
JLP�SDGRP�ND�VHYHURLVWRNX��3UHNR�QMLK�GROD]H�SORaDVWL�ODSRUFL��=ERJ
PDVLYQRVWL�NUHaQMDND�YUOR�VH�WH^NR�PRJX�LVSUHSDULVDWL�IRVLOL�L]�VWHQVNRJ
PDWHULMDOD�

0DMGDQ��1D�RYRP�ORNDOLWHWX�FHPHQWQL�ODSRUFL�GROD]H�X�NRQWDNW�VD
VSUXGQLP�WYRUHYLQDPD�QD�YL^H�PHVWD��2YH�VSUXGQH�WYRUHYLQH�VH�VDVWRMH�RG
FUYHQNDVWLK��CX`NDVWLK�L�NULVWDODVWLK�NUHaQMDND�

2SLV�SURQD_HQLK�IRVLOD

7URFKRVPLOLD�SRO\PRUSKD��AD^LFD�SURQD_HQLK�NRUDOD�MH�HOLSVRLGQRJ
REOLND��=LG�MH�SUHNULYHQ�]ELMHQLP��WDQNLP�UHEULPD�NRMD�VX�PH_XVREQR
LGHQWLaQD�

7\ORVWRPD�FRVVRQL��/MX^WXUD�MH�GHEHOD��JODWND��NXSDVWRJ�REOLND��=DYR�
MQLFD�MH�YLVRND�VDVWRML�VH�RG�aHWLUL�]DYRMND�NRML�VX�RGYRMHQL�XVNLP�COMH�
ERP�3RVOHGQML�]DYRMDN�]DX]LPD�GYH�WUH`LQH�GXCLQH��*URWOR�MH�MDMDVWRJ�REOLND�

7\ORVWRPD�SLURQL��)RVLO�LPD�YHOLNX��JODWNX�L�GHEHOX�OMX^WXUX�NXSDVWRJ
REOLND��1D�QMHPX�VH�XRaDYDMX�aHWLUL��]DYRMND��RG�NRMLK�MH�SRVOHGQML�QDMYH`L
L�]DX]LPD�����XNXSQH�YLVLQH�OMX^WXUH�

1HRUDGLROLWHV�JUDGHQVLV��*RUQML�NDSDN�MH�YUKRP�SRYLMHQ�QDQLCH��D
GRQML�MH�NXSDVWRJ�REOLND��1D�QMHPX�VH�XRaDYDMX�X]GXCQD�UHEUD�NRMD�VX
UD]GYRMHQD�ILQLP��X]GXCQLP�EUD]GDPD��5HEUD�L�EUD]GH�VX�LVSUHVHFDQD
QDUD^WDMQLP�SUXJDPD��6SROMD^QML�VORM�MH�GHEHR��SUL]PDWLaQH�MH�JUD_H�VOLaQH
UDGLROLWLPD�

1HRUDGLROLWHV�RFFLGHQWDOLV��'RQML�NDSDN�MH�NRQLaDQ��VD�VXCHQMHP
SUHPD�YUKX��2UQDPHQWDFLMD�QD�QMHPX�MH�GHOLPLaQR�RaXYDQD��D�VDVWRML�VH�RG
YUOR�X]DQLK��X]GXCQLK�UHEDUD�L�ILQLK�R^WULK�EUD]GL�NRMH�LK�UD]GYDMDMX�

%LUDGLROLWHV�DUQDXGL��3URQD_HQL�SULPHUFL�VX�UD]OLaLWH�YHOLaLQH�L�REOLND�
'RQML��SULUDVOL��NDSDN�MH�NRQLaDQ��SUDY�LOL�SRYLMHQ��6LIRQDOQH�WUDNH�VX
JODWNH��EODJR�XGXEOMHQH��6SROMD^QML�VORM�MH�SUL]PDWLaDQ�

1HLWKHD�LQFRQVWDQV��3URQD_HQL�VX�VDPR�GRQML�NDSFL�QD�NRMLPD�VX�UHEUD
MDNR�LVWDNQXWD��1D�VUHGLQL�OMX^WXUH�MDVQR�VH�XRaDYD�MDNR�UHEUR��NRMH�GHOL
NDSDN�QD�GYH�MHGQDNH�SRORYLQH��'RQML�NDSDN�MH�XYHN�NRQYHNVDQ�^WR�MH�QD
QHNLP�SULPHUFLPD�MDaH�D�QD�QHNLP�VODELMH�LVSROMHQR��2EOLN�OMX^WXUH�YDULUD�
QHNDG�MH�YL^H�UD]YLMHQD�SR�GXCLQL��QHNDG�SR�^LULQL�

1HLWKHD�]LWWHOL��3URQD_HQD�VX�WUL�VLWQLMD�SULPHUND�L�WR�VDPR�QMLKRYL�GR�
QML�NDSFL��2QL�VX�MDNR�]DVYR_HQL�SUHPD�YUKX�L�QDJOR�VXCHQL��7URXJODVWRJ
VX�REOLND��1D�OMX^WXUL�VX�LVWDNQXWD�MDND�UDGLMDOQD�UHEUD�L]PH_X�NRMLK�VH�QD�
OD]H�SR�GYD�VODELMD��

&KRGURGRQWD�MRDQQH��1D�SURQD_HQLP�SULPHUFLPD�GREUR�VX�XRaOMLYD
VUHGQMD�UHEUD�NRMD�VH�SURWHCX�SUDYR��6YH�OMX^WXUH�VX�SUR^LUHQH��D�YUK�QLJGH
QLMH�VDaXYDQ��-DND�QHSUDYLOQD�UHEUD��NRMD�VH�UDaYDMX�L�GDMX�OHSH]DVW�REOLN
NDSNX�
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&DSULQXOD�ERLVV\L��*RUQML�OHYL�NDSDN�MH�VDYLMHQ�X�VSLUDOX��3UHWVWDYOMHQ
MH�MHGQLP�]DYRMNRP��3UHaQLN�OMX^WXUH�L]QRVL�RNR�aHWLUL�FHQWLPHWUD��6SROMD�
^QML�VORM�MH�RGQH^HQ�WH�VH�PRJX�XRaLWL�QDERUL��

+LSSXULWHV� �YDFFLQLWHV�� DWKHQLHQVLV��1D�QHNROLNR�PHVWD�VNUDSH^NRJ
VSUXGD�SURQD_HQL�VX�GRQML�NDSFL�RYH�YUVWH��1D�QMLPD�MDVQR�PRCHPR�XRaLWL
UHEUD�NRMD�VX�UD]GYRMHQD�XVNLP�GXERNLP�EUD]GDPD��2YL�IRVLOL�VH�aHVWR
QDOD]H�X�]DMHGQLFDPD�VD�GUXJLP�YUVWDPD�D�SRQHNDG�JUDGH�L�aLWDYD�JQH]GD�

6DXYDJHVLD�VKDUSHL��3URQD_HQL�SULPHUFL�VX�UD]OLaLWL�SR�REOLNX�L�YHOL�
aLQL��'REUR�VX�RaXYDQL�L�VSROMD^QMRVW�L�XQXWUD^QMRVW��'RQML�NDSDN�MH�NRQLa�
QRJ�REOLND��X]�WR�MH�L�SUDY��D�QMHJRYD�VSROMQD�RUQDPHQWDFLMD�RG�ILQLK�UHEDUD
NRMD�VX�MDND��]DREOMHQD�L�UD]GYRMHQD�XVNLP�EUD]GDPD�

'XUDQLD�FRUQXSDVWRULV��3URQD_HQ�MH�VDPR�MHGDQ�SULPHUDN�aLML�MH
SUHaQLN�WUL�FHQWLPHWUD��/MX^WXUD�MH�XNUD^HQD�X]GXCQLP�UHEULPD��5HEUD�VX
NUXSQD�L�LVSUHVHFDQD�QDUD^WDMQLP�EUD]GDPD��1D�SRSUHaQRP�SUHVHNX�VH
SULPH`XMH�RGVXVWYR�OLJDPHQWQRJ�QDERUD�

1HULQHD�SW\JPDWLV��=ERJ�NRPSDNWQRVWL�VWHQH�X]HW�MH�VDPR�RWLVDN�RYRJ
IRVLOD��/MX^WXUD�MH�NRQXVQRJ�REOLND�L�VUHGQMLK�MH�UD]PHUD��6DVWDYOMHQD�MH�RG
YL^H�NRQNDYQLK�]DYRMDND�XNUD^HQLK�UHEULPD�

5DGLROLWHV�EUHPHQVLV��3URQD_HQ�MH�GRQML�NDSDN�RYH�^NROMNH��.RQLaQRJ
MH�REOLND�VD�]QDWQLP�SUR^LUHQMHP�RG�YUKD�ND�RERGX��9UK�MH�PDOR�SRYLMHQ�
1MHJRYD�YLVLQD�L]QRVL�GHYHW�FHQWLPHWDUD��6SROMD^QMH�ODPHOH�VX�YUOR�JXVWR
]ELMHQH��VLWQR�QDEUDQH�L�UDYQRPHUQR�UDVSRUH_HQH�SR�FHORP�VSROMD^QMHP�VOR�
MX�X�REOLNX�NUOMX^WL��2QH�VX�PHVWLPLaQR�SRYLMHQH�QDQLCH�MHGQD�SUHNR�GUXJH�
D�SRQHNDG�VX�KRUL]RQWDOQH�LOL�EODJR�L]GLJQXWH��

=DNOMXaDN

,]YHGHQD�LVWUDCLYDQMD�VYHGRaH�R�YHOLNRP�IDXQLVWLaNRP�ERJDWVWYX�
1DMaH^`L�IRVLOL]RYDQL�RVWDFL�VX�RVWDFL�PHNX^DFD�PH_X�NRMLPD�VX�QD�
M]QDaDMQLML�ODPHOLREUDQKLDWL��SUHGVWDYOMHQL�UXGLVWLPD��+LSSXULWHV��UDGLROLWHV�L
1HRUDGLROLWHV��*DVWURSRGL�VX�SUHGVWDYOMHQL�URGRP�1HULQHD��D�aHVWL�VX�L
SULPHUFL�^NROMNL�L]�URGRYD��&KRGURQWD��1HLWKHD��6DXYDJHVVLD�

8�QDMYH`HP�GHOX��GHOX�LVWUDCQRJ�SRGUXaMD�SULVXWQL�VX�VSUXGQL�L�VXE�
VSUXGQL�VHGLPHQWL��1MLK�QDMaH^`H�L]JUD_XMX�PDVLYQL�LOL�EDQNRYLWL�NUHaQMDFL
NRML�VX�VLYL��CX`NDVWL�D�UH_H�L�UXPHQL��3RUHG�RYLK�UD]YLMHQH�VX�MR^�L�ODJXQ�
VNH�WYUHYLQH�SUHGVWDYOMHQH�FHPHQWQLP�ODSRUFLPD��

1D�RVQRYX�NDUDNWHULVWLND�RYLK�VWHQD�L�UDVSRUHGD�SURQD_HQLK�YUVWD��QML�
KRYRJ�PH_XVREQRJ�RGQRVD�L�SRORCDMD�NRML�GDQDV�]DX]LPDMX�X�VHGLPHQWX�
NDR�L�QD�RVQRYX�SRGDWDND�L]�OLWHUDWXUH��]DNOMXaXMH�VH�GD�VX��RYH�YUVWH�CLYHOH
X�SOLWNLP�SULREDOVNLP�GHORYLPD�QHPLUQRJ�PRUD��,VWH�NDUDNWHULVWLNH�XND]XMX
QD�SURPHQOMLYRVW�XVORYD�NRML�VX�YODGDOL�]D�YUHPH�VHGLPHQWDFLMH�

3UHPD�L]ORCHQLP�UH]XOWDWLPD�R�RNROLQL�.RVMHUL`D�PRCH�VH�JRYRULWL�NDR
R�SUDYRP�SULREDOVNRP�SRGUXaMX�PH]R]RMVNRJ�GRED��
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/LWHUDWXUD

3D^L`�0��������%LRVWUDWLJUDIVNL�RGQRVL�L�WHNWRQLND�JRUQMH�NUHGH�^LUH�RN�
ROLQH�.RVMHUL`D��%HRJUDG��*HROR^NL�LQVWLWXW�®-RYDQ�#XMRYL`¯

3HMRYL`�'��������*HROR^NL�L�WHNWRQVNL�RGQRVL�WHUHQD�^LUH�RNROLQH�3R`XWH
�=DSDGQD�6UELMD��VD�QDURaLWLP�RVYUWRP�QD�ELRVWUDWLJUDILMX�JRUQMHNUHGQLK
WYRUHYLQD��%HRJUDG��*HROR^NL�LQVWLWXW�®-RYDQ�#XMRYL`¯

$Q_HONRYL`�0��������6WUDWLJUDILMD�-XJRVODYLMH��6XERWLFD��0LQHUYD

%UDQND�1RYRYL`

)DXQD�RI�8SSHU�&UHWDFHRXV�LQ�.RVMHUL`�$UHD

,Q�WKH�UHJLRQ�RI�.RVMHUL`��ZHVW�6HUELD���UHVHDUFKHV�RI�IRVVLOO�IDXQD
FKDUDFWHULVWLFDO�IRU�XSSHU�FUHWDFHRXV��KDYH�EHHQ�GRQH��7KH\�VKRZ�JUHDW
RSXOHQFH�RI�WKLV�IRXQD��7KH�PRVW�FRPPRQ�VSHFLHV�DUH�PROOXVFHV��DPRQJ
ZKLFK�WKH�ELJJHVW�LPSRUWDQFH�KDYH�ODPHOLREUDQKLDWL��+LSSXULWHV��5DGLROLWHV
DQG�1HRUDGLROLWHV��7KHUH�DUH�DOVR�JDVWHURSRGHV�ZKLFK�DUH�UHSUHVHQWHG�ZLWK
VSHFLPHQV�IURP�WKH�JHQGHU�1HULQHD�DQG�VKHOOV��&KRGURGRQWD��1HLWKHD��6DX�
YDJHVLD��,Q�WKH�ELJJHVW�SDUW�RI�WKH�UHVHDUFKHG�DUHD�VSUXG�VHGLPHQWV�DUH�SUH�
VHQWHG��7KH\�DUH�RIWHQ�EXLOW�RI�PDVVLYH�OLPHVWRQHV��ZKLFK�DUH�XVXDOO\�JUD\�
\HOORZ�RU�UHG��

%DVHG�RQ�WKH�FKDUDFWHULVWLFV�RI�WKHVH�URFNV�DQG�GLVSRVLWLRQ�RI�IRXQGHG
VSHFLHV��WKHLU�UHODWLRQ�DQG�SRVLWLRQ�ZKLFK�WKH\�KDYH�LQ�VHGLPHQWV�WRGD\��DV
DV�ZHOO�DV�RQ�WKH�GDWD�IURP�OLWHUDWXUH�QH[W�FRQFOXVLRQ�KDV�EHHQ�PDGH�
IRXQGHG�VSHFLHV�KDG�OLYHG�LQ�VKDOORZ�FRDVWDO�SDUWV�RI�WKH�VHD�DQG�WKH�FOL�
PDWH�KDG�EHHQ�FKDQJHDEOH�GXULQJ�WKH�SHULRG�RI�VHGLPHQWDWLRQ��5HVXOWV�RI
WKLV�UHVHDUFK�LQGLFDWH�WKDW�.RVMHUL`�DUHD�ZDV�FRDVWDO�SDUW�RI�VHD�LQ�SHULRG
RI�PHVRVRLF�
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