
,YDQD�0LODQRYL`

8WLFDM�WRSORWQRJ�VWDELOL]DWRUD�L�SXQLRFD

QD�WHUPLaNX�VWDELOQRVW�SODVWLILNRYDQRJ

SROLYLQLO�KORULGD

3ROLYLQLOKORULG��39&��MH�SROLPHU�NRML�QDOD]L�^LURNX�SULPHQX�L�SRUHG�VYRMLK�QHGR�

VWDWDND� NDR� ^WR� VX� NUXWRVW�� QHHODVWLaQRVW� L� WHUPLaND� QHVWDELOQRVW�� 7H� RVRELQH

SREROM^DYDMX�VH�GRGDWNRP�UD]OLaLWLK�DGLWLYD�NRML�RODN^DYDMX�SUHUDGX�L�GDMX�JRWR�

YLP�SURL]YRGLPD�SRWUHEQH�RVRELQH��8�UDGX�VX�GDWL�UH]XOWDWL�LVSLWLYDQMD�WHUPLaNH

VWDELOQRVWL�SODVWLILNRYDQRJ�SROLYLQLOKORULGD��S�39&��QD����UD]OLaLWLK�X]RUDND�VD

UD]OLaLWLP�VDGUCDMHP�SXQLRFD��&D&2���L�WUL�VWDELOL]DWRUD�QD�ED]L�RORYD�L�SXQLRFD

�NDOFLMXP�NDUERQDW���'RELMHQL�UH]XOWDWL�SRND]XMX�NDNDY�MH�XWLFDM�NRUL^`HQLK�VWDEL �

OL]DWRUD�L�SXQLRFD�QD�WHUPLaNX�VWDELOQRVW�S�39&��^WR�MH�]QDaDMQR�]D�HNRQRPLaQRVW

QMLKRYRJ�GR]LUDQMD�NDR�L�QD�NYDOLWHW�QDVWDORJ�SURL]YRGD��SUHUDGOMLYRVW�L�FHQX�

8YRG

3ROLYLQLOKORULG��39&��MH�SROLPHU�NRML�QDOD]L�^LURNX�SULPHQX�L�SRUHG

VYRMLK�QHGRVWDWDND�NDR�^WR�VX�NUXWRVW��QHHODVWLaQRVW�L�WHUPLaND�QHVWDELOQRVW�

7HUPLQ�®WHUPLaND�QHVWDELOQRVW¯�R]QDaDYD�RVRELQH�39&�GD�MH�WHPSHUDWXUD

WRSOMHQMD�39&�L]QDG�WHPSHUDWXUH�QD�NRMRM�SRaLQMH�WHUPLaND�GHJUDGDFLMD�

3RG�GHMVWYRP�WRSORWH�39&�SRGOHCH�GHJUDGDFLML�NRMD�]DSRaLQMH�IRUPL �

UDQMHP�VORERGQLK�UDGLNDOD�]ERJ�RGYDMDQMD�DNWLYLUDQRJ�DWRPD�KORUD��5HDN �

FLMD�VH�GDOMH�QDVWDYOMD�WLPH�^WR�DWRPL�KORUD�QDSDGDMX�SROLPHU�L�RGYDMDMX

DWRPH�YRGRQLND�̂ WR�GRYRGL�GR�IRUPLUDQMD�KORURYRGRQLND�L�GYRVWUXNXK�YH]D

X�PDNURPROHNXOX��

5HDNFLMH�WRSORWQH�GHJUDGDFLMH�SROLYLQLO�KORULGD�PRJX�VH�SUHGVWDYLWL�QD

QDaLQ�SULND]DQ�MHGQDaLQRP�QD�VOLFL����3URPHQD�ERMH��L]GYDMDQMH�KORURYR �

GRQLND�L�SURPHQD�IL]LaNLK�L�KHPMLVNLK�RVRELQD�VX�JODYQH�PDQLIHVWDFLMH�GH �

JUDGDFLMH�39&�D��%RJGDQRYL`�HW�DO��������

6D�QDPHURP�GD�VH�SREROM^DMX�SRMHGLQH�RVRELQH��X�SROLYLQLO�KORULG�VH

GRGDMX�UD]OLaLWL�DGLWLYL��VWDELOL]DWRUL��SXQLRFL��SODVWLILNDWRUL��NOL]QD�VUHGVWYD�

NRML�RODN^DYDMX�SUHUDGX�L�GDMX�JRWRYLP�SURL]YRGLPD�SRWUHEQH�RVRELQH��D

SRMHGLQL�L�V�QDPHURP�GD�VQL]H�FHQX�ILQDOQRJ�SURL]YRGD��SXQLRFL��

,YDQD�0LODQRYL`

��������.ODGRYR�����

VHSWHPEDU�%��,,���
XaHQLFD����UD]UHGD

*LPDQD]LMH�X�.ODGRYX
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3XQLRFL�VH�XJODYQRP�GRGDMX�VXYLP�VPH^DPD�SROLYLQLO�KORULGD�GD�EL

VH�VPDQMLOL�SURL]YRGQL�WUR^NRYL�JRWRYRJ�SURL]YRGD��3UL�WRPH�RQL�SRYH`D�

YDMX�WYUGR`X�SURL]YRGD��DOL�GRYRGH�GR�LQGLUHNWQRJ�XWLFDMD�QD�SRJRU^DQMH

WHUPLaNH�VWDELOQRVWL��*DYULORY�L�6SDVHVND��������

*ODYQL�UD]OR]L�GRGDYDQMD�VWDELOL]DWRUD�VXYLP�39&�VPH^DPD�VX�SRVWL�

]DQMH�DGHNYDWQH�WRSORWQH�VWDELOQRVWL�X�WRNX�SUHUDGH�L�REH]EH_LYDQMH�]DGR�

YROMDYDMX`HJ�XSRWUHEQRJ�YHND�JRWRYRJ�SURL]YRGD��8ORJD�WRSORWQLK

VWDELOL]DWRUD�MH�GD�VSUHaH�LQWHQ]LYQX�GHJUDGDFLMX�SROLYLQLO�KORULGD�NRMD�QDV�

WDMH�XVOHG�WHUPLaNL�L]D]YDQRJ�L]GYDMDQMD�KORURYRGRQLND��7RSORWQL�VWDELOL]D�

WRUL�XJODYQRP�VSUHaDYDMX�DXWRNDWDOL]X�SURFHVD�GHJUDGDFLMH�UHDNFLMRP�VD

KORURYRGRQLNRP�NRML�VH�IRUPLUD�]D�YUHPH�LQLFLMDOQRJ�VWDGLMXPD�GHJUDGD�

FLMH��SUL�aHPX�WUHED�GD�VH�VWYDUDMX�SURGXNWL�NRML�QH�XWLaX�QHSRYROMQR�QD

GDOMX�SUHUDGX�L�YHN�WUDMDQMD�SURL]YRGD��7DQDVNRYL`��������1DaHOQR��SRVWRMH

GYH�JUXSH�WRSORWQLK�VWDELOL]DWRUD�

�� VWDELOL]DWRUL�aLMD�MH�IXQNFLMD�GD�VSUHaH�GHJUDGDFLMX�SROLPHUD

�� VWDELOL]DWRUL�aLML�MH�]DGDWDN�GD�XNORQH�SURGXNWH�GHJUDGDFLMH�SROL�

PHUD�L�QD�WDM�QDaLQ�VSUHaH�QMLKRYR�DXWRNDWDOLWLaNR�GHMVWYR�

.RPHUFLMDOQR�VH�XSRWUHEOMDYD�YL^H�YUVWD�WRSORWQLK�VWDELOL]DWRUD�VD�UD�

]OLaLWLP�PHKDQL]PRP�GHORYDQMD�L�HILNDVQR^`X��,]ERU�VWDELOL]DWRUD�]DYLVL�RG

]DKWHYD�X�SRJOHGX�NYDOLWHWD�L�FHQH�SURL]YRGD��,]ERU�VDVWDYD�UHFHSWXUH�XJOD�

YQRP�MH�HPSLULMVNL��]DVQRYDQ�QD�RJOHGX�L�LQWXLFLML�

6OLND���

0HKDQL]DP�WRSORWQH

GHJUDGDFLMH

SROLYLQLO�KORULGD

)LJXUH���
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&LOM�QD^LK�LVSLWLYDQMD�MH�GD�VH�XQXWDU�MHGQH�YUVWH�WRSORWQLK�VWDELOL]DWRUD

RGUHGL�QDMSRYROMQLMD�NRQFHQWUDFLMD�NRMD�`H�]DGRYROMLWL�]DKWHYH�WHUPLaNH�VWD�

ELOQRVWL��NDR�L�GD�VH�LVSLWD�XWLFDM�SXQLRFD�QD�WHUPLaNX�VWDELOQRVW�X�VPH^DPD

SROLYLQLO�KORULGD�V�SURPHQOMLYLP�NROLaLQDPD�WRSORWQLK�VWDELOL]DWRUD�

8]RUFL�L�PHWRG

3ULSUHPOMHQH�VX�GYH�VHULMH�X]RUDND��0*����L�0*�����YDULUDQMHP�YUVWH

L�NROLaLQH�VWDELOL]DWRUD�L�SXQLRFD��WDEHOH���L����

7DEHOD����6DVWDY�VHULMD�LVSLWLYDQLK�X]RUDND�L]�VHULMH�0*���

6WDELOL]DWRU .ROLaLQD�VWDELOL]DWRUD�[SKU]

/,67$%��� ��� � ��� � ���

1$)720,;�0+3���� � � � � ��

1$)720,;�7*.;����� � � � � ��

7DEHOD����6DVWDY�VHULMD�LVSLWLYDQLK�X]RUDND�L]�VHULMH�0*���

6WDELOL]DWRU .ROLaLQD�VWDELOL]DWRUD�[SKU]

/,67$%��� ��� � ��� � ���

1$)720,;�0+3���� � � � � ��

1$)720,;�7*.;����� � � � � ��

.DR�SXQLRF�NRUL^`HQ�MH�PLQHUDOQL�NDOFLMXP�NDUERQDW��8�VHULML�0*���

QMHJRYD�NROLaLQD�L]QRVL����SKU��SKU�¬�SDUW�SHU�KXQGUHG�RI�UHVLQ���D�X�VHULML

0*����MH���SKU��

.RUL^`HQL�VX�VWDELOL]DWRUL�

¬ /,67$%� ��� NRML� VDGUCL� GYRED]QL� RORYR�VWHDUDW� �'26��

3E�&��+��&22���3E2��

¬ 1$)720,;�03+������NRML�VDGUCL�WURED]QL�RORYR�VXOIDW��726��

3E62�+�2�3E2��GYRED]QL�RORYR�VWHDUDW�L�QHXWUDOQL�RORYR�VWHDUDW

�126���3E�&��+��&22���L�L]EDODQVLUDQD�NOL]QD�VUHGVWDYD�XQLYHU�

]DOQRJ�WLSD�

¬ 1$)720,;�7*.;������MH�VORCHQD�PH^DYLQD�NRMD�VDGUCL�726�

'26�L�126�L�L]YHVQD�L]EDODQVLUDQD�NOL]QD�VUHGVWDYD�QDPHQMHQD�]D

NDEORYVNX�LQGXVWULMX�
 

7HUPLaND�VWDELOQRVW�LVSLWLYDQD�MH�SUD`HQMHP�SURFHVD�GHKLGURKORURYDQMD

VXYLK�VPH^D�X]RUDND�PHWRGRP�-86�1��&2�������/HND��������

8�HSUXYHWX���×����PP�VWDYOMHQD�MH�VXYD�PH^DYLQD�GR�YLVLQH����PP�
(SUXYHWH�VX�]DWYRUHQH�]DSX^DaHP�X�aLMRM�MH�VUHGLQL�XaYU^`HQD�VWDNOHQD

FHYaLFD�SUHaQLND�����PP�L�GXCLQH�����PP�VD�WUDNRP���×���PP�NRQJR
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FUYHQRJ�SDSLUD�NRML�PHQMD�ERMX�L]�FUYHQH��S+���X�SODYX��S+����%HOHCHQR

MH�YUHPH�RG�XUDQMDQMD�HSUXYHWH�X�XOMQR�NXSDWLOR�]DJUHMDQR�QD������~&��GR

WUHQXWND�SRWSXQH�SURPHQH�ERMH�LQGLNDWRUD�L]�FUYHQH�X�SODYX�

=D�VYDNL�X]RUDN�UD_HQH�VX�WUL�SUREH�L�L]UDaXQDYDQR�MH�VUHGQMH�YUHPH�

5H]XOWDWL�L�GLVNXVLMD

8WLFDM�YUVWH�L�NROLaLQH�VWDELOL]DWRUD�L�SXQLRFD�QD�WHUPLaNX�UD]JUDGQMX

VXYLK�VPH^D�SODVWLILNRYDQRJ�SROLYLQLO�KORULGD�L]UDCHQL�NDR�YUHPH�L]ODJDQMD

X]RUDND�WHPSHUDWXUL����&�GR�WUHQXWND�SURPHQH�S+��X�S+��GDW�MH�QD�VOL�

NDPD������L����

6OLND���

=DYLVQRVW�WHUPLaNH

VWDELOQRVWL�RG�XGHOD

VWDELOL]DWRUD�/,67$%

���L�SXQLRFD��&D&2��

)LJXUH���

5HODWLRQ�EHWZHHQ

WKHUPDO�VWDELOLW\�DQG

TXDQWLW\�VKDUH�RI

VWDELOL]HU�/,67$%���

DQG�ILOOHU��&D&2���

6OLND���

=DYLVQRVW�WHUPLaNH

VWDELOQRVWL�RG�XGHOD

VWDELOL]DWRUD

1$)720,;�0+3

����L�SXQLRFD

�&D&2��

)LJXUH���

5HODWLRQ�EHWZHHQ

WKHUPDO�VWDELOLW\�DQG

TXDQWLW\�VKDUH�RI

VWDELOL]HU�1$)720,;

0+3�����DQG�ILOOHU

�&D&2���
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.DR�^WR�VH�RaHNLYDOR��WHUPLaND�VWDELOQRVW�X]RUDND�UDVWH�V�RSDGDQMHP

WHPSHUDWXUH�L�SRUDVWRP�NROLaLQH�VWDELOL]DWRUD��3R^WR�LQWHQ]LWHW�GHJUDGDFLMH

VWDELOL]RYDQRJ�X]RUND�]DYLVL�RG�PHKDQL]PD�GHORYDQMD�VWDELOL]DWRUD�

RaLJOHGQR�MH�GD�`H�NRPELQDFLMD�WURED]QRJ�RORYR�VXOIDWD��YH]XMH�KORURYR�

GRQLN��L�RORYR�VWHDUDWD��EORNLUD�DNWLYQH�FHQWUH�UD]JUDGQMH��X�1$)720,;�

X�0+3�����LPDWL�YL^H�HIHNWD�QD�WHUPLaNX�VWDELOQRVW�S�39&�RG�/,67$%�D

���NRML�VDPR�EORNLUD�DNWLYQH�FHQWUH�UD]JUDGQMH�L�WDNR�VSUHaDYD�GHJUDGDFLMX�

8WLFDM�QHXWUDOQRJ�RORYR�VWHDUDWD�QD�VSUHaDYDQMH�GHJUDGDFLMH�39&�GDW

MH�VOHGH`LP�UHDNFLMDPD��VOLND����NRMH�VX�SRGMHGQDNR�PRJX`H�

$NR�MH�WHPSHUDWXUD�YL^D�EL`H�YH`L�VWHSHQ�GHJUDGDFLMH�SD�̀ H�RVORER_HQL

KORURYRGRQLN�YH]LYDWL�WURED]QL�RORYR�VXOIDW�

,]�RYLK�UHDNFLMD�YLGL�VH�GD�XWLFDMHP�WURED]QRJ�RORYR�VXOIDWD�QD�S�39&

QDVWDMH�RORYR�KORULG�NRML�QHPD�QLNDNYRJ�XWLFDMD�QD�GDOMX�UD]JUDGQMX�QLWL�QD

QMHQR�VX]ELMDQMH��L�RORYR�VXOIDW�NRML�`H�L�GDOMH�YH]LYDWL�KORURYRGRQLN��

6OLND���

8WLFDM�QHXWUDOQRJ

RORYR�VWHDUDWD�QD

GHJUDGDFLMX�39&�

)LJXUH���

7KH�LQIOLHQFH�RI

QDWXUDO�OHDG�VWHDUDWH

RQ�GHJUDGDWLRQ�RI

39&�

6OLND���

=DYLVQRVW�WHUPLaNH

VWDELOQRVWL�RG�XGHOD

VWDELOL]DWRUD

1$)720,;�7*.;

�����L�SXQLRFD

�&D&2��

)LJXUH���

5HODWLRQ�EHWZHHQ

WKHUPDO�VWDELOLW\�DQG

TXDQWLW\�VKDUH�RI

VWDELOL]HU�1$)720,;

7*.;������DQG

ILOOHU��&D&2��
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C H 2 C H 2
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C H 2

P b (C H C O O )  +  2 C l - C  - H1 7 3 5 2
C H C O O  - C H  +  P b C l1 7 3 5 2
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,VWRYUHPHQR�L�SXQLRF�XWLaH�QD�WHUPLaNX�VWDELOQRVW�VXYLK�VPH^D�SODVWL�

ILNRYDQRJ�SROLYLQLO�KORULGD�

3ULOLNRP�GR]LUDQMD�VWDELOL]DWRUD�/,67$%����L�1$)720,;�0+3����

X�UHFHSWXUL�VD�XGHORP�&D&2��RG����SKU�QH�GROD]L�GR�VPDQMHQMD�WHUPLaNH

VWDELOQRVWL�X�RGQRVX�QD�GR]LUDQMH�&D&2��VD�XGHORP���SKU��7DGD�aDN

WHUPLaND�VWDELOQRVW�QH]QDWQR�UDVWH�SUL�NRQFHQWUDFLML�SUHNR���SKU�]D�/,6�

7$%����L�SUL�NRQFHQWUDFLML�SUHNR���SKU�]D�1$)720,;�0+3������VOLNH

����������0H_XWLP��SUL�PDOLP�XGHOLPD�VWDELOL]DWRUD�RVWDMH�YDCH`H�GD�VH�VD

SRYH`DQMHP�XGHOD�SXQLRFD�VPDQMXMH�WHUPLaND�VWDELOQRVW�^WR�MH�MDVQR�L]UD�

CHQR�NRUL^`HQMHP�1$)720,;�D�7*.;�������7R�VH�PRCH�REMDVQLWL�WLPH

^WR�MH�SRVOHGQML�VWDELOL]DWRU�YHRPD�HILNDVDQ��]DNOMXaHQR�QD�RVQRYX�YUHPHQD

WHUPLaNH�VWDELOQRVWL��WH�MH�RQ�X�SRWSXQRVWL�L]UD]LR�VYRMH�RVRELQH�X�RGQRVX

QD�RVWDOD�GYD�QH^WR�VODELMD�VWDELOL]DWRUD�

,]�OLWHUDWXUH�MH�SR]QDWR��3HQ�������GD�VD�GDOMLP�SRYH`DQMHP�XGHOD�VWD�

ELOL]DWRUD�WHUPLaND�VWDELOQRVW�GRVWLCH�PDNVLPXP��D�]DWLP�RSDGD�MHU�VH�VD

GDOMLP�SRUDVWRP�XGHOD�VWDELOL]DWRUD�QDUX^DYD�CHOMHQL�EDODQV�RVRELQD�JRWR�

YRJ�SURL]YRGD��7DNR�VH�JXEH�VYRMVWYD�WHUPRSODVWD��.ULYD�]DYLVQRVWL�WHUPL�

aNH�VWDELOQRVWL�RG�XGHOD�VWDELOL]DWRUD�LPD�]YRQDVW�REOLN�aLML�SRaHWQL�GHR

REXKYD`HQ�RYLP�LVSLWLYDQMHP��UH]XOWDWL�QD�VOLNDPD����������

=D�VYDNL�VWDELOL]DWRU�SRVWRML�RSWLPDOQR�GR]LUDQMH�X�PH^DYLQL�SUL�aHPX

MH�L]EDODQVLUDQD�QMHJRYD�FHQD�L�VWDELOL]DFLRQL�HIHNDW��^WR�]QDaL�GD�VH�SUHNR

RSWLPDOQH�GR]H�VDPR�QHSRWUHEQR�SRYH`DYD�FHQD�ILQDOQRJ�SURL]YRGD�D�QMH�

JRYH�CHOMHQH�RVRELQH�QDUX^DYDMX�

=DNOMXaDN

1D�RVQRYX�GRELMHQLK�UH]XOWDWD�PRCH�VH�]DNOMXaLWL�GD�X�LVSLWLYDQRP�RS�

VHJX�VD�SRYH`DQMHP�XGHOD�VYDNRJ�RG�WULMX�VWDELOL]DWRUD�UDVWH�L�WHUPLaND�VWD�

ELOQRVW�� (ILNDVQRVW� X� SRJOHGX� WHUPLaNH� VWDELOQRVWL� RSDGD� X� QL]X

1$)720,;�7*.;�������1$)720,;�0+3������/,67$%����

1DVXSURW�WRPH�¬�VD�SRYH`DQMHP�XGHOD�SXQLRFD�]QDWQR�VH�VPDQMXMH

WHUPLaND�VWDELOQRVW�SODVWLILNRYDQRJ�39&�D�

1DVWDOL�SURL]YRG�EL`H�QDMNYDOLWHWQLML�X�SRJOHGX�WHUPLaNH�VWDELOQRVWL

DNR�VDGUCL�PDQML�XGHR�NDOFLMXP�NDUERQDWD��6�WRJD�VH�QH�SUHSRUXaXMH�SUH�

YHOLNR�GR]LUDQMH�NDOFLMXP�NDUERQDWD�EH]�RE]LUD�QD�QMHJRYX�QLVNX�FHQX��MHU

VH�WLPH�QDUX^DYD�PH_XVREQD�NRPSDWLELOQRVW�NRPSRQHQWL�

/LWHUDWXUD

%RJGDQRYL`��9���0LMXFL`��%���0LKDMORYL`��$���5DGRVDYOMHYL`��'��������'R�
GDFL�SROLPHULPD��%HRJUDG��,+70�,75�

*DYULORY��7���6SDVHVND��'���������.RUHOLUDQMH�UHOHYDQWQLK�SDUDPHWDUD�]D
SRVWL]DQMH�WHUPLaNH�VWDELOQRVWL�39&��8�;,,�MXJRVORYHQVNL�VLPSR]LMXP�R
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KHPLML�L�WHKQRORJLML�PDNURPROHNXOD���XU��6��-RYDQRYL`���%HRJUDG��6USVNR
KHPLMVNR�GUX^WYR��VWU������

/HND��0��������3ULUXaQLN�]D�SUDNWLaDUH��%HRJUDG��'UX^WYR�]D�L]XaDYDQMH
QRYLK�SURL]YRGD�L�WHKQROR^NR�SURJQR]LUDQMH�

3HQ��:��������39&�7HKQRORJ\��/RQGRQ��$SSOLHG�6FLHQFH�3XEOLVKHU�

7DQDVNRYL`��9��������2S^WL�SULQFLSL�VDVWDYOMDQMD�UHFHSWXUH�VXYLK�VPH^D
WYUGRJ�39&�D��8�'RGDFL�SROLPHULPD���XU��$��0LKDMORYL`���%HRJUDG�
7HKQROR^NR�PHWDOXU^NL�IDNXOWHW�8QLYHU]LWHWD�X�%HRJUDGX��VWU��5�������

,YDQD�0LODQRYL`

7KH�,QIOXHQFH�RI�7KHUPDO�6WDELOL]HUV�DQG�)LOOHU�RQ�7KHUPDO

6WDELOLW\�RI�3ODVWLFL]HG�3RO\YLQ\OFKRORULGH

�3RO\YLQ\OFKORULGH��39&��LV�ZLGHO\�XVHG�SRO\PHU��GHVSLWH�WKH�IDFW�LW

LV�FKDUDFWHUL]HG�E\�GHILFLHQFLHV�VXFK�DV�VWLIIQHVV��QRQIOH[LELOLW\�DQG�WKHUPDO

XQVWDELOLW\��7KHVH�GLVDGYHQWDJHV�FRXOG�EH�LPSURYHG�E\�DGGLQJ�RI�YDULRXV

DGGLWLYHV�ZKLFK�SURYLGH�EHWWHU�TXDOLWLHV�RI�ILQDO�SURGXFW�DQG�PDNH�WKH�SUR �

GXFWLRQ�HDVLHU��

7KLV�SDSHU�GHDOV�ZLWK�WKH�LQIOXHQFH�RI�ILOOHU�DQG�YDULRXV�WKHUPDO�VWD �

ELOL]HUV�RQ�WKHUPDO�VWDELOLW\�RI�SRO\YLQ\OFKORULGH��7KLUW\�VDPSOHV�ZHUH�SUH �

SDUHG�ZLWK�YDULRXV�FRQWHQWV�RI�SRO\YLQ\OFKORULGH��ILOOHU��FDOFLXP�FDUERQDWH�

DQG�WKUHH�VWDELOL]HUV�EDVHG�RQ�OHDG��

*LYHQ�UHVXOWV��)LJXUHV������DQG�����LQGLFDWH�FRQFOXVLRQ�WKDW�WKHUPDO

VWDELOLW\�JURZV�E\�LQFUHDVLQJ�RI�VWDELOL]HUV�DSSRUWLRQPHQW��5HJDUGLQJ�WKH

WKHUPDO�VWDELOLW\��WKH�HIILFLHQF\�GHFOLQHV�LQ�WKH�RUGHU��1$)720,;�7*.;

������1$)720,;�0+3������/,67$%�����2Q�WKH�FRQWUDU\��WKH�WKHUPDO

VWDELOLW\�RI�SODVWLFL]HG�39&�URXJKO\�GHFUHDVHV�E\�LQFUHDVLQJ�RI�ILOOHU�DS �

SRUWLRQPHQW�
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