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3��)DMUH���.��$QLO�.XPDU���*��5DGKLND���
.��&��5DJKDYDQ���DQG�6��3UDPRG�
'HSW��RI�$QLPDO�%UHHGLQJ��*HQHWLFV�	�%LRVWDWLVWLFV��
&ROOHJH�RI�9HWHULQDU\�DQG�$QLPDO�6FLHQFHV��
0DQQXWK\�����������7KULVVXU���.HUDOD�

5HFHLYHG������������
$FFHSWHG������������

���9HWHULQDU\�6XUJHRQ��.HUDOD�/LYHVWRFN�'HYHORSPHQW�%RDUG�
���$VVRFLDWH�'HDQ��&9$6��0DQQXWK\
���$VVLVWDQW�3URIHVVRU
���3URIHVVRU
���9HWHULQDU\�6XUJHRQ��.HUDOD�6WDWH�$QLPDO�+XVEDQGU\�'HSDUWPHQW

$EVWUDFW�
0+&�LV�D� IDPLO\�RI�KLJKO\�SRO\PRUSKLF�

JHQHV� LPSOLFDWHG� LQ� LPPXQLW\��3RO\PRUSKLVP�
RI�0+&�FODVV�,,�'4%��JHQH� LQ� WZR�EUHHGV�RI�
JRDWV� RI� .HUDOD� LV� VWXGLHG� XVLQJ�3&5�5)/3�
WHFKQLTXH�ZLWK�HQ]\PH�+DH�,,,��JLYLQJ���DOOHOHV�
���JHQRW\SHV��LQ�0DODEDUL�EUHHG��DQG�RQH�DOOHOH�
�RQH�JHQRW\SH��LQ�$WWDSSDG\�%ODFN�EUHHG�
.H\� ZRUGV��0+&�� SRO\PRUSKLVP�� '4%���
LPPXQLW\��0DODEDUL��$WWDSSDG\�%ODFN

7KH�0DMRU�+LVWRFRPSDWLELOLW\�&RPSOH[�
�0+&�� LV� D�PXOWLJHQH� IDPLO\� WKDW� HQFRGHV�
NH\� UHFHSWRU�PROHFXOHV� WKDW� UHFRJQL]H� DQG�
ELQG� IRUHLJQ� SHSWLGHV� IRU� SUHVHQWDWLRQ� WR�
VSHFLDOLVW� LPPXQH� FHOOV�� DQG� WKH� VXEVHTXHQW�
LQLWLDWLRQ� RI� LPPXQH� UHVSRQVH��7KH�SDUWLFXODU�
VHW� RI� 0+&� PROHFXOHV� H[SUHVVHG� E\� DQ�
WR�ZKLFK�WKDW�LQGLYLGXDO¶V�7+�DQG�7&�FHOOV�FDQ�
UHVSRQG��7KHUHIRUH��WKH�0+&�JHQHV�KDYH�EHHQ�
LPSOLFDWHG�LQ�VXVFHSWLELOLW\�WR�GLVHDVH�DV�ZHOO�DV�
LQ�GHYHORSPHQW�RI�DXWRLPPXQLW\�

$FFRUGLQJ�WR�3LHUWQH\�DQG�2OLYHU���������
WKH�0+&�FRQWDLQV�WKH�PRVW�YDULDEOH�IXQFWLRQDO�
JHQHV�GHVFULEHG� LQ� YHUWHEUDWHV��ZLWK�QHDUO\�D�
ORFL��$�SUHVVXUH�WR�PDLQWDLQ�KLJK�DOOHOLF�GLYHUVLW\�DW�
0+&�ORFL�DSSHDUV�LQWXLWLYHO\�REYLRXV��JLYHQ�WKDW�
LQGLYLGXDOV�RU�SRSXODWLRQV�ZLWK�KLJKHU�VHTXHQFH�

YDULDWLRQ�DW�WKH�0+&�ORFL�FDQ�LGHQWLI\�DQG�SURFHVV�
D�ODUJHU�QXPEHU�RI�SDWKRJHQLF�DQWLJHQV��DQG�DV�
VXFK�FRPEDW�D�ZLGHU�UDQJH�RI�LPPXQH�LQVXOWV�

7KH�SUHVHQW�VWXG\�RQ�WKH�VHFRQG�H[RQ�
RI�0+&�FODVV� ,,�'4%��JHQH�ZDV� WDNHQ�XS� LQ�
0DODEDUL�DQG�$WWDSSDG\�%ODFN�JRDWV�RI�.HUDOD��
WR� VWXG\� LWV� SRO\PRUSKLVP�ZLWK� 3&5�5)/3�
WHFKQLTXH�XVLQJ�UHVWULFWLRQ�HQ]\PH�+DH�,,,�
0DWHULDOV�DQG�0HWKRGV

�PO�RI�YHQRXV�EORRG�VDPSOH�HDFK�ZHUH�
FROOHFWHG�IURP�D�WRWDO�RI�����JRDWV�IURP�.HUDOD�
9HWHULQDU\�DQG�$QLPDO�6FLHQFHV�8QLYHUVLW\�*RDW�
XQLWV�RI�$OO�,QGLD�&R�RUGLQDWHG�5HVHDUFK�3URMHFW�
�$,&53�� RQ�0DODEDUL� JRDW� LPSURYHPHQW��2I�
WKHVH�� ���ZHUH�RI�0DODEDUL� EUHHG�� DQG����RI�
$WWDSDG\�%ODFN�EUHHG�

� *HQRPLF� '1$� ZDV� H[WUDFWHG� IURP�
WKH� EORRG� VDPSOHV� XVLQJ� VWDQGDUG� SKHQRO�
FKORURIRUP�H[WUDFWLRQ�SURFHGXUH��6DPEURRN�HW�
DO����������7KH�TXDOLW\�DQG�PROHFXODU�ZHLJKW�RI�
'1$�ZHUH�DVVXUHG�HOHFWURSKRUHWLFDOO\�XVLQJ�����
SHU�FHQW�DJDURVH�LQ���;�7$(�EXIIHU�LQ�D�KRUL]RQWDO�
VXEPDULQH�HOHFWURSKRUHVLV�XQLW��7KH�SXULW\�DQG�
FRQFHQWUDWLRQ�RI�'1$�VDPSOHV�ZHUH�HVWLPDWHG�
E\�89� VSHFWURSKRWRPHWU\� E\� HVWLPDWLQJ� WKH�
UDWLR� EHWZHHQ� WKH� UHDGLQJV� DW� ���QP� DQG�
���QP�ZDYHOHQJWKV�� � '1$� VWRFN� VROXWLRQV�
KDYLQJ�2'�����2'����EHWZHHQ����� DQG� ����
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ZHUH�GLOXWHG�LQ�VWHULOH�WULSOH�GLVWLOOHG�ZDWHU�WR�D�
FRQFHQWUDWLRQ�RI����QJ��O�WR�JLYH�WHPSODWH�'1$�
IRU�3&5��DQG�ZDV�VWRUHG�DW�����&��

7KH� VHW� RI� SULPHUV� XVHG� E\�$PLOOV�HW�
DO�
&DKL�'4%��JHQH��ZKLFK�LV�JLYHQ�EHORZ��ZHUH�
0+&�FODVV�,,�'4%��JHQH�E\�SRO\PHUDVH�FKDLQ�
UHDFWLRQ��3&5��

)RUZDUG���¶�&&&�&*&�$*$�**$�777�
&*7�*���¶

5HYHUVH���¶�$&&�7&*�&&*�&7*�&&$�
**7���¶

$�PDVWHU�PL[�ZDV�SUHSDUHG�MXVW�EHIRUH�
VHWWLQJ�XS�WKH�3&5�DVVD\�FRPELQLQJ���[�3&5�
EXIIHU����P0�0J&O���G173�PL[��SULPHU�SDLUV��
7DT�'1$�SRO\PHUDVH�DQG�VWHULOH�GLVWLOOHG�ZDWHU�
�;�3&5�EXIIHU�����P0�0J&O�������0�RI�HDFK�
G173������0�RI�HDFK�SULPHU�DQG������XQLW�7DT�
'1$�SRO\PHUDVH� LQ�D� WRWDO� YROXPH�RI����O� LQ�
����O�UHDFWLRQ�WXEHV�

7R� HDFK� UHDFWLRQ� WXEH� ���O� RI�PDVWHU�
PL[� DQG� ��O� ����QJ�� RI� WHPSODWH�'1$�ZHUH�
LQ�WKH�WKHUPDO�F\FOHU��7KH�VWDQGDUGL]HG�WKHUPDO�
RI� �PLQ� DW� ���&� IROORZHG�E\� ��� F\FOHV� RI� ���

VHFRQGV�DW����&�����VHFRQGV�DW����&�DQG����
VHFRQGV�DW����
H[WHQVLRQ�RI���PLQ�DW����&��7KH�PL[�DIWHU�3&5�
HOHFWURSKRUHVLV�RQ����DJDURVH�JHO��ZLWK�����
EDVH� SDLU�'1$� ODGGHU� DV� WKH�PROHFXODU� VL]H�
ZHUH�VWRUHG�DW�����&�WLOO�DQDO\VHG��

7KH� DPSOLILHG� SURGXFW� ZDV� GLJHVWHG�
XVLQJ�UHVWULFWLRQ�HQ]\PH�+DH�,,,��$OO�WKH�IROORZLQJ�
LQJUHGLHQWV�ZHUH� DGGHG� LQ� RUGHU� WR�PDNH� D�
UHDFWLRQ�PL[WXUH�RI����O�

'LVWLOOHG�ZDWHU ��������O
��;�DVVD\�EXIIHU ��������O�
3&5�SURGXFW ���������O
+DH�,,,� ��������O
'LJHVWLRQ�ZDV� FDUULHG� RXW� DW� ���&� IRU�

)ROORZLQJ� WKH� GLJHVWLRQ�� WKH� HQ]\PH� ZDV�
LQDFWLYDWHG� E\� LQFXEDWLQJ� WKH� WXEHV� DW� ��R&�
IRU� ���PLQ� DQG� WKH� GLJHVWHG� SURGXFWV�ZHUH�
VWRUHG� DW� �R&� WLOO� DQDO\VHG�� 7KH� SDWWHUQ� RI�
UHVWULFWLRQ�GLJHVWLRQ�ZDV�DQDO\VHG�XVLQJ�3RO\�
$FU\ODPLGH�*HO�(OHFWURSKRUHVLV��3$*(��RQ�����
DFU\ODPLGH�ELVDFU\ODPLGH�JHO�
5HVXOWV�DQG�'LVFXVVLRQ

7KH�PHDQ�\LHOG�RI�'1$�IURP��PO�VDPSOHV�

)LJ����$PSOLILHG� SURGXFWV� RI�'4%�� JHQH� DIWHU�
HOHFWURSKRUHVLV�RQ������DJDURVH�JHO�DORQJ�ZLWK�����
ES�ODGGHU�DQG�VWDLQHG�ZLWK�HWKLGLXP�EURPLGH

/DQH���WR����3&5�SURGXFWV
/DQH�������ES����'1$�ODGGHU

/DQHV������������������DQG�����JHQRW\SH�$$
/DQHV������DQG�����JHQRW\SH�%%��/DQH����JHQRW\SH�$%
/DQH�������ES��'1$�ODGGHU
)LJ�� ��� 3&5�5)/3� IUDJPHQWV� RI�'4%�� JHQH� RQ�
3RO\DFU\ODPLGH� JHO� VWDLQHG�ZLWK� HWKLGLXP�EURPLGH�
LQGLFDWLQJ�WKH�WKUHH�JHQRW\SHV
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RI�JRDW�EORRG�H[WUDFWHG�E\�SKHQRO�FKORURIRUP�
PHWKRG�ZDV��������������J��&KLWKUD� �������
DQG�5HP\D��������UHSRUWHG�VOLJKWO\�ORZHU�\LHOG�
RI���������������J�DQG����������������J�RI�
'1$�IURP���PO�RI�JRDW�EORRG��0DWKHZ��������
DQG�6HHQD� ������� UHSRUWHG� KLJKHU� \LHOGV� RI�
�������������J� DQG� �����������J� RI�'1$��
UHVSHFWLYHO\�IURP��PO�RI�EORRG�RI�0DODEDUL�JRDWV�

%HFNPDQ�HW�DO���������DQG�6HQWKLO�HW�DO��
�������UHSRUWHG���������J�DQG��������������
�J�� UHVSHFWLYHO\� SHU� ���PO� RI�ZKROH� EORRG�RI�
FDWWOH�XVLQJ�WKH�SKHQRO�FKORURIRUP�PHWKRG��7KH�
\LHOG�RI�'1$�SHU�XQLW�YROXPH�RI�EORRG�ZDV�KLJK�LQ�
JRDW�DV�FRPSDUHG�WR�WKDW�RI�FDWWOH��7KH�UDWLRV�RI�
RSWLFDO�GHQVLW\�DW�����DQG�����QP�ZHUH�EHWZHHQ�
����DQG������ LQGLFDWLQJ�JRRG�GHSURWHLQLVDWLRQ��
&KLWKUD� ������� DQG�5HP\D� ������� UHSRUWHG�
VLPLODU�UDWLR�LQ�JRDWV�

7KH�'1$�LVRODWHG�IURP�EORRG�VDPSOHV�RI�
'4%��ORFXV�

XVLQJ�SULPHUV�FLWHG�E\�$PLOOV�HW�DO����������DQG�
;LQJ�HW�DO����������)LJ������7KH�FRQFHQWUDWLRQ�RI�
UHDJHQWV�DQG�WKH�WLPH�WHPSHUDWXUH�FRPELQDWLRQV�
RI�WKH�VDPH�JHQH�LQ�6DDQHQ�JRDWV�E\�$PLOOV�HW�
DO����������DQG�LQ�/DLZX�%ODFN�JRDWV��/XER�JRDWV�
DQG�%RHU�JRDWV�E\�;LQJ�HW�DO���������

DSSUR[LPDWHO\����ES�LQ�ERWK�$WWDSDG\�%ODFN�DQG�
0DODEDUL�JRDWV��IRUPHG�E\��ES�IURP�LQWURQ���WKH�
ZKROH�RI�H[RQ���VSDQQLQJ����ES��DQG��ES�IURP�
LQWURQ����7KH�VDPH�SURGXFW�VL]H�ZDV�UHSRUWHG�
E\�$PLOOV�HW�DO���������LQ�6DDQHQ�JRDWV��DQG�E\�
;LQJ�HW�DO����������ZKR�XVHG�WKH�VDPH�SULPHU�
VHTXHQFHV��
5)/3�DQDO\VLV�DQG�SRO\PRUSKLVP

2Q�UHVWULFWLRQ�HQ]\PH�GLJHVWLRQ�ZLWK�+DH�
,,,�HQ]\PH�DQG�UHVROXWLRQ�RI�UHVWULFWLRQ�IUDJPHQWV�
E\� QRQ�GHQDWXULQJ� 3$*(�� WKUHH� UHVWULFWLRQ�
GLJHVWLRQ�SDWWHUQV�ZHUH�REVHUYHG� LQ�0DODEDUL�
JRDWV�DQG�RQH�SDWWHUQ�LQ�$WWDSDG\�%ODFN�JRDWV��
LQGLFDWLQJ�WKH�SUHVHQFH�RI���+DH�,,,�JHQRW\SHV�
LQ�0DODEDUL�JRDWV��DQG�D�VLQJOH�+DH�,,,�JHQRW\SH�
LQ� WKH� ODWWHU� �)LJ�����*HQRW\SH�$$�RI�0DODEDUL�
JRDWV� VKRZHG�SDWWHUQ� �����������2I� WKH� IRXU�
VHTXHQFHV�GHVFULEHG�E\�$PLOOV�HW�DO���������IRU�
WKH�VDPH�JHQH�LQ�6DDQHQ�JRDWV��RQH�VHTXHQFH�
ZRXOG� JLYH� D� VLPLODU� SDWWHUQ� RI� GLJHVWLRQ�� ,Q�
JHQRW\SH�%%��WKH����ES�IUDJPHQW�ZDV�IXUWKHU�

FXW�LQWR�D����ES�IUDJPHQW�DQG�D���ES�IUDJPHQW�
OHDGLQJ�WR�D�SDWWHUQ�RI���������������7KH�RWKHU�
WKUHH�RI�WKH�IRXU�VHTXHQFHV�RI�WKH�VDPH�JHQH�
LQ� 6DDQHQ� JRDWV�� GHVFULEHG� E\�$PLOOV�HW� DO�
�������ZRXOG�JLYH�D�VLPLODU�SDWWHUQ�RI�GLJHVWLRQ�
DV�JHQRW\SH�%%�RI�0DODEDUL�JRDWV���*HQRW\SH�
$%�KDG�EDQGV�IURP�GLJHVWLRQ�SDWWHUQV�RI�$$�DQG�
%%�JHQRW\SHV��JLYLQJ���EDQGV�FRUUHVSRQGLQJ�WR�
�����������������DQG����EDVH�SDLUV�

+RZHYHU��3&5�5)/3�DQDO\VLV� FDUULHG�
RXW�E\�;LQJ�HW�DO���������LQ�/DLZX�%ODFN�JRDWV��
/XER� JRDWV� DQG�%RHU� JRDWV� XVLQJ� WKH� VDPH�
SULPHU� VHW� IRU� 3&5�� DQG�+DH� ,,,�HQ]\PH� IRU�
5)/3�DQDO\VLV��JDYH�HQWLUHO\�GLIIHUHQW�GLJHVWLRQ�
SDWWHUQV��7KH\�UHSRUWHG���JHQRW\SHV�VKRZLQJ���
EDQG�SDWWHUQV�YL]�����������ES��������������ES��
������ES�� ���������ES�� ����������������ES��
�������������ES�DQG�����������������ES��1RQH�
RI�WKHVH�EDQG�SDWWHUQV�ZHUH�REVHUYHG�LQ�DQ\�RI�
WKH�0DODEDUL�RU�$WWDSDG\�%ODFN�JRDWV�XQGHU�VWXG\�

0+&� LV� VDLG� WR� EH� RQH� RI� WKH�PRVW�
SRO\PRUSKLF� ORFDWLRQV� LQ� YHUWHEUDWH� JHQRPH�
�3LHUWQH\� DQG�2OLYHU�� ������� 7KH� REVHUYHG�
DEVHQFH� RI� SRO\PRUSKLVP� LQ�$WWDSDG\�%ODFN�
JRDWV�FRXOG�EH�GXH�WR�WKH�VPDOO�VDPSOH�VL]H�RI�
DQLPDOV�RI�WKLV�EUHHG�XQGHU�VWXG\��ZKLFK�ZHUH�
DOVR�FORVHO\�UHODWHG�WR�HDFK�RWKHU�DQG�WKHUHIRUH�
ZLWK�ORZ�JHQHWLF�GLYHUVLW\��8QGHU�VXFK�FRQGLWLRQ��
SRO\PRUSKLVP� FRXOG� JR� XQGHWHFWHG� LI� WKH�
DOWHUQDWH�JHQRW\SHV�KDYH�D�YHU\�ORZ�IUHTXHQF\��

3RO\PRUSKLVP�FRXOG�JR�XQGHWHFWHG�DOVR�
GXH� WR� WKH� OLPLWDWLRQ�RI�3&5�5)/3� WHFKQLTXH�
LQ� GHWHFWLQJ� SRO\PRUSKLVPV��7KH�3&5�5)/3�
WHFKQLTXH� LV� XVHG� WR� LGHQWLI\� YDULDWLRQV� LQ�
SURGXFW��WKH�GLIIHUHQFH�EHLQJ�VKRZQ�DV�SUHVHQFH�
RU�DEVHQFH�RI�D�FXWWLQJ�VLWH� IRU� WKH�SDUWLFXODU�
UHVWULFWLRQ�HQ]\PH�EHLQJ�XVHG��7KH�WHFKQLTXH�
FDQ� GHWHFW� D� GLIIHUHQFH� RQO\� DW� FXWWLQJ� VLWH�
ORFDWLRQV��7KLV�GLIIHUHQFH�QHHG�QRW�QHFHVVDULO\�
LPSO\� WKH� SUHVHQFH� RU� DEVHQFH� RI� YDULDWLRQV�
DW� RWKHU� ORFDWLRQV�� ,Q� WKLV� VWXG\�� WKH� HQ]\PH�
XVHG���+DH�,,,���LV�LGHQWLI\LQJ�EDVH�VHTXHQFH�DW�
�� RU� ���QXFOHRWLGH�SRVLWLRQV�DOWRJHWKHU� DORQJ�
WKH� ���ES�ORQJ� VHTXHQFH�� 7KHUHIRUH�� WKH�
DEVHQFH�RI�SRO\PRUSKLVP�DW�WKH�+DH�,,,�FXWWLQJ�
VLWHV� LQ�$WWDSDG\�%ODFN�JRDWV�GRHV�QRW�PHDQ�
WKDW� WKH� JHQH� LV� QRW� SRO\PRUSKLF�� DV� LW� FRXOG�
YDU\�LQ�VHTXHQFH�DW�RWKHU�QXFOHRWLGH�SRVLWLRQV�
QRW� GHWHFWHG�E\� WKLV�HQ]\PH��)XUWKHU� VWXGLHV�
XVLQJ� WHFKQLTXHV� WKDW� UHYHDO� DOO� VHTXHQFH�
GLIIHUHQFHV�PD\�EH�QHHGHG�WR�DVVHVV�WKH�DFWXDO�
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SRO\PRUSKLVP�VWDWXV�LQ�$WWDSDG\�%ODFN�JRDWV�
7KH� DIRUHVDLG� OLPLWDWLRQ� RI� WKH� 3&5�

5)/3�WHFKQLTXH�ZRXOG�DOVR�PHDQ�WKDW�WKH�WZR�
DOOHOHV�RI�0DODEDUL�JRDW�PD\�LQ�IDFW�UHSUHVHQW�
WZR� FODVVHV� RI� DOOHOHV�� HDFK� FRQVLVWLQJ� RI�
QXPHURXV�DOOHOHV��ZKLFK�DUH�VLPLODU�LQ�VHTXHQFH�
UHJDUGLQJ�+DH�,,,�UHVWULFWLRQ�VLWHV��EXW�GLIIHUHQW�
RWKHUZLVH�� )RU� LQVWDQFH�� LI� WKH� IRXU� H[RQ� ��
VHTXHQFHV�RI�6DDQHQ�JRDW�GHVFULEHG�E\�$PLOOV�
HW�DO���������ZHUH�VXEMHFWHG�WR�5)/3�ZLWK�+DH�
,,,�� WKH\�ZRXOG� DOVR� JLYH� UHVWULFWLRQ� SDWWHUQV�
FRUUHVSRQGLQJ�WR���DOOHOHV�$�DQG�%�DORQH��EXW�
WKH� %� DOOHOH� LV� LQ� IDFW� IRUPHG� E\� �� GLIIHUHQW�
VHTXHQFHV� UHSUHVHQWLQJ� WKUHH� DOOHOHV�� 7KH�
VHTXHQFHV�REWDLQHG�LQ�0DODEDUL�DQG�$WWDSDG\�
%ODFN�DUH�WKHUHIRUH�LQDGHTXDWH�LQ�GHVFULELQJ�WKH�
&DKL�'4%��H[RQ��DOOHOHV�SUHVHQW�LQ�WKHVH�JRDW�
SRSXODWLRQV��)XUWKHU�VWXGLHV�XVLQJ�WHFKQLTXHV�
WKDW� UHYHDO� DOO� VHTXHQFH� GLIIHUHQFHV�PD\� EH�
QHHGHG� WR� DVVHVV� WKH� DFWXDO� SRO\PRUSKLVP�
VWDWXV�LQ�0DODEDUL�JRDWV�WRR�

,I�VXFK�DQ�HODERUDWH�VWXG\�DOVR�JLYHV�D�
VLPLODU� UHVXOW�RI� ORZ�YDULDELOLW\�DW� WKLV� ORFXV�� LW�
ZRXOG� LQGLFDWH�D�SRSXODWLRQ�ERWWOHQHFN�GXULQJ�
WKH� HYROXWLRQ� RI� WKHVH� JRDW� SRSXODWLRQV��$�
SRSXODWLRQ�ERWWOHQHFN�LV�DQ�HYROXWLRQDU\�HYHQW�
RU� VSHFLHV� LV� NLOOHG� RU� RWKHUZLVH� SUHYHQWHG�
IURP�UHSURGXFLQJ��$�VLPLODU�ORZ�0+&�YDULDELOLW\�
ZDV� UHSRUWHG� LQ� D� VWXG\� RQ� WKUHH�PRXQWDLQ�
JRDW�SRSXODWLRQV�LQ�&DQDGD�E\�0DLQJX\�HW�DO��
LQ� ������7KHLU� VWXG\� RQ� FODVV� ,,�'5%� JHQHV�
UHYHDOHG�WKH�SUHVHQFH�RI�WZR�DOOHOHV�DORQH��RQH�
7KH�SRVVLELOLW\�RI�SDVW�SRSXODWLRQ�ERWWOHQHFNV�
GXULQJ�3OHLVWRFHQH�JODFLDWLRQV�ZDV�FLWHG�DV�WKH�
PDLQ�IDFWRU�FRQWULEXWLQJ�WR�WKH�ORZ�OHYHOV�RI�0+&�
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