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7KH� LQIOXHQFH� RI� HQWUDQFH� VXUIDFH� IRU� UDGLDWLRQ� VWDWH� RI�&V,�7O�� &V,�1D�� VWLOEHQH� DQG
S�WHUSKHQ\O�VFLQWLOODWRUV�RQ�QRQ�SURSRUWLRQDOLW\�RI�OLJKW�\LHOG�WR�WKH�DOSKD�SDUWLFOH�HQHUJ\
KDV�EHHQ�VWXGLHG��,W�KDV�EHHQ�VKRZQ�WKDW�IRUPDWLRQ�RI�GLVUXSWHG�QHDU�VXUIDFH�OD\HU�UHVXOWV
LQ�LQFUHDVLQJ�PLFURKHWHURJHQHLW\�RI�VSHFLILF�OLJKW�\LHOG�RYHU�WKH�FU\VWDO�VXUIDFH�DQG�GHSWK�
7KH�RUJDQLF�DQG�DONDOL�KDOLGH� VFLQWLOODWRU� VDPSOHV� VKRZ�FRQVLGHUDEOH� VSHFLILF� OLJKW�RXWSXW
YDULDWLRQV� GHSHQGLQJ� RQ� DOSKD�SDUWLFOH� HQHUJ\�� 7KHVH� VDPSOHV� KDYH� HVVHQWLDO� VWUXFWXUDO
GLVUXSWLRQV�RI�HQWUDQFH�VXUIDFH�IRU�UDGLDWLRQ��$�FRUUHODWLRQ�LV�REVHUYHG�EHWZHHQ�WKH�QRQ�
SURSRUWLRQDOLW\�DQG�SXOVH�KHLJKW�UHVROXWLRQ��WKH�OHVV�QRQ�SURSRUWLRQDOLW\�LV��WKH�OHVV�LV�WKH
SXOVH�KHLJKW�UHVROXWLRQ�YDOXH�ZLWKLQ�WKH�UDQJH�RI�XVHG�DOSKD�SDUWLFOH�HQHUJLHV�
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2UJDQLF� DQG� DONDOL�KDOLGH� VFLQWLOODWLRQ
FU\VWDOV� DUH� ZLGHO\� XVHG� LQ� SURGXFWLRQ� RI
VKRUW�UDQJH�UDGLDWLRQ�GHWHFWRUV��7KHVH�FU\V�
WDOV� DUH� HDV\� WR� WUHDW�� 7KH� QHFHVVDU\� VKDSH
RI� FU\VWDO� VDPSOHV� LV� SURYLGHG� E\� JULQGLQJ
DQG�SROLVKLQJ��+RZHYHU��D�GLVUXSWHG�OD\HU�LV
IRUPHG� DW� WKH� FU\VWDO� VXUIDFH� GXULQJ� WKH
WUHDWPHQW� >�@�� 7KH� GLVUXSWHG� VXUIDFH� OD\HU
WKLFNQHVV� LV����WR����PP�DW�VWDQGDUG�WUHDW�
PHQW� WHFKQLTXHV�� 7KH� GLVUXSWHG� VXUIDFH
OD\HU�LV�FKDUDFWHUL]HG�XVXDOO\�E\�KLJK�D�FRQ�
WHQW�RI�GHIHFWV�DQG�LPSXULWLHV�WKDW�LQIOXHQFH
WKH� RSHUDWLQJ� FKDUDFWHULVWLFV� RI� WKH� GHWHF�
WRUV�PDGH�XVLQJ�WKHVH�VFLQWLOODWRUV��7KLV�LQ�
IOXHQFH� LV� PDQLIHVWHG� LWVHOI� LQ� GLIIHUHQW
PDQQHUV� IRU� RUJDQLF� DQG� DONDOL�KDOLGH� FU\V�
WDOV�� 7KH� SURFHVVHV� UHVXOWLQJ� LQ� LQFUHDVLQJ

RI� UHVHUYHG� HODVWLF� HQHUJ\� DQG� UHOD[DWLRQ
SURFHVVHV�FDXVLQJ�LWV�GHFUHDVLQJ�DUH�UHDOL]HG
VLPXOWDQHRXVO\�DW�DQ\�VWDJH�RI�SODVWLF�GHIRU�
PDWLRQ�>�@��7KLV�IDFWRU�UHVXOWV�LQ�LQVWDELOLW\
RI�WKH�VFLQWLOODWRU�WUHDWHG�VXUIDFH�FRQGLWLRQ�
,W�LV�SRVVLEOH�WR�LQFUHDVH�WKH�VHUYLFH�OLIH�DQG
ZRUN� UHOLDELOLW\� RI� VXFK� VFLQWLOODWRUV� DSSO\�
LQJ�WKH�VXUIDFH�FRDWLQJ�>����@��+RZHYHU��WKH
VXUIDFH� FRDWLQJ� DSSOLFDWLRQ� RQWR� WKH� UDGLD�
WLRQ�HQWUDQFH�VXUIDFH�UHVXOWV�LQ�ZRUVHQLQJ�RI
WKH� GHWHFWRU� VSHFWURPHWULF� FKDUDFWHULVWLFV� LQ
WKH�FDVH�RI�VKRUW�UDQJH�UDGLDWLRQ�UHJLVWUDWLRQ�
7KH�SURSHUW\�KHWHURJHQHLW\�RI�RUJDQLF�DQG�LQ�
RUJDQLF�VFLQWLOODWRUV�LQ�GHSWK�QHDU�WR�WKH�IUHH
VXUIDFH�PDQLIHVWV� LWVHOI�� ILUVW� RI� DOO�� DV� QRQ�
SURSRUWLRQDOLW\�RI�OLJKW�\LHOG�WR�WKH�UHJLVWHUHG
UDGLDWLRQ�HQHUJ\�>����@��7KLV��LQ�WXUQ��UHVXOWV
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LQ� SXOVH�KHLJKW� UHVROXWLRQ� �5�� ZRUVHQLQJ�
7KH�LQFUHDVLQJ�GHIHFW�QXPEHU�LQ�WKH�VXUIDFH
OD\HU� UHVXOWV� LQ� LQFUHDVLQJ� VORZ�GHFD\� FRP�
SRQHQW� FRQWULEXWLRQ� WR� WKH� UDGLROXPLQHV�
FHQFH� DW� UHJLVWUDWLRQ� RI� VKRUW� UDQJH� UDGLD�
WLRQ� >����@��7KLV�FDXVHV� LQFUHDVLQJ�FRQWULEX�
WLRQ� RI� WKH� VFLQWLOODWRU� OLJKW� RXWSXW
QRQSURSRUWLRQDOLW\�WR�WKH�SXOVH�KHLJKW�UHVROX�
WLRQ��7KH�PDLQ�JRDO�RI�WKLV�ZRUN�LV�WR�VWXG\
WKH� LQIOXHQFH� RI� HQWUDQFH� VXUIDFH� IRU� UDGLD�
WLRQ� FRQGLWLRQ� RI� RUJDQLF� DQG� DONDOL�KDOLGH
VFLQWLOODWRUV� RQ� QRQ�SURSRUWLRQDOLW\� RI� WKH
OLJKW�RXWSXW�WR�WKH�DOSKD�SDUWLFOH�HQHUJ\�

$OSKD�SDUWLFOHV� ZLWK� WZR� GLIIHUHQW� HQHU�
JLHV�p�� ���0H9�DQG�p�� ���0H9�ZHUH�XVHGLQ�WKH�H[SHULPHQWV��3X�����UDGLRQXFOLGH�DQG
FROOLPDWRUV�RI�GLIIHUHQW�WKLFNQHVV�ZHUH�XVHG
WR� REWDLQ� DOSKD�SDUWLFOHV� RI� WKRVH� HQHUJLHV�
7KH� H[SHULPHQW� VFKHPH� LV� GHPRQVWUDWHG� LQ
)LJ����� $� +DPDPDWVX� 5����� SKRWRPXOWL�
SOLHU��D�%86������SUHDPSOLILHU��D�%86�����
DPSOLILHU�� DQG� DQ�$0$���)� SXOVH� DQDO\]HU
ZHUH�XVHG��7KH�307�SKRWRFDWKRGH�VHQVLWLY�
LW\� LV� LQ� WKH� ZDYHOHQJWK� UDQJH� RI� ���� WR
���� QP�� 7KH� VKDSLQJ� WLPH� LV� �� PV� IRU� RU�
JDQLF�VFLQWLOODWRUV�DQG���PV�IRU�DONDOL�KDOLGH
VFLQWLOODWRUV�

6WLOEHQH�DQG�S�WHUSKHQ\O�VKDSHG�DV�VLQJOH
FU\VWDO� GLVNV� ZLWK� RI� ���PP� GLDPHWHU� DQG

��PP�WKLFNQHVV�DV�ZHOO�DV�GLVNV�RI�WKH�VDPH
PDWHULDOV� DQG� VL]HV� PDQXIDFWXUHG� E\� KRW�
SUHVVLQJ� >�@� ZHUH� FKRVHQ� DV� WKH� VWXG\� RE�
MHFWV��vU\VWDO�SRZGHUV�REWDLQHG�E\�PHFKDQL�
FDO� FUXVKLQJ� RI� WKH� RSWLFDO� VLQJOH� FU\VWDOV
JURZQ�IURP�WKH�PHOW�DUH�WKH�LQLWLDO�PDWHUL�
DOV� IRU� SUHVVLQJ�� )RU� FRPSDULVRQ�� WKH� VDPH
LQYHVWLJDWLRQV�ZHUH�FDUULHG�RXW�IRU�D�SODVWLF
VFLQWLOODWRU��63��RQ�SRO\VW\UHQH�EDVLV�RI�WKH
VDPH�VKDSH��7KH�VWXG\�REMHFWV�H[FHSW�IRU�63
ZHUH�H[SRVHG�WR�PHFKDQRFKHPLFDO�WUHDWPHQW
�JULQGLQJ�DQG�SROLVKLQJ��

/LJKW� RXWSXW� �9��� SXOVH�KHLJKW� UHVROX�
WLRQ�� UHODWLYH� VSHFLILF� OLJKW� \LHOG� K� �9�(
DQG� QRQ�SURSRUWLRQDOLW\� EHWZHHQ� WKH� OLJKW
RXWSXW� DQG� WKH� DOSKD�SDUWLFOH� HQHUJ\� '� 
�9��(�Ü9��(����9�(�DY����9�(�DY�� LV� WKH�DYHU�DJH� YDOXH� RI� WKH� VSHFLILF� OLJKW� \LHOG�� ZHUH
GHWHUPLQHG��7KH�QRQ�SURSRUWLRQDOLW\�FKDUDF�
WHUL]HV� WKH� GHYLDWLRQ� H[WHQW� RI� D� VSHFLILF
OLJKW�\LHOG�IURP�D�FRQVWDQW�YDOXH��$IWHU�WKH
PHDVXUHPHQWV�� WKH� VDPSOHV�� H[FHSW� IRU� 63�
ZHUH� DQQHDOHG� DW� ���&� IRU� �� KRXUV�� 7KHQ
WKH�PHDVXUHPHQWV�ZHUH�FDUULHG�RXW�DJDLQ�

7KH� SXOVH� KHLJKW� VSHFWUD� REWDLQHG� DW
VSHFWURPHWULF� FKDUDFWHULVWLF� PHDVXUHPHQWV
E\� GHWHFWRUV� RQ� VWLOEHQH� DQG� S�7HUSKHQ\O
EDVLV� DUH� VKRZQ� LQ� )LJV����� ��� 7KH� DYHUDJH
YDOXHV� RI� VSHFLILF� OLJKW� \LHOG�� SXOVH�KHLJKW

)LJ�����([SHULPHQWDO�VHWXS���ÜDOSKD�SDUWLFOH�VRXUFH����Ü�FROOLPDWRU����Ü�VFLQWLOODWRU����Ü�307�

7DEOH���� 6SHFLILF� OLJKW� \LHOG�� SXOVH�KHLJKW� UHVROXWLRQ� DQG� OLJKW� \LHOG� QRQ�SURSRUWLRQDOLW\� YDOXHV
IRU�VFLQWLOODWRUV�RQ�VWLOEHQH�DQG�S�WHUSKHQ\O�EDVLV�DW�DOSKD�SDUWLFOH�UHJLVWUDWLRQ

6FLQWLOODWRU 6SHFLILF�OLJKW�\LHOG�
U�X�

5HVROXWLRQ��� 1RQ�SURSRUWLRQDOLW\�
�

1RQ�
SURSRUWLRQDOLW\

DIWHU�DQQHDOLQJ���p� p� p� p�
6WLOEHQH ���� ���� �� �� ���� ��

3UHVVHG�VWLOEHQH ���� ���� �� �� �� ��
S�7HUSKHQ\O ���� ���� �� �� ���� ��

3UHVVHG�S�7HUSKHQ\O ���� ���� �� �� �� ��
6FLQWLOODWLRQ�SODVWLF ���� ���� �� �� Ü Ü
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UHVROXWLRQ� DQG� QRQ�SURSRUWLRQDOLW\� IRU� VHY�
HUDO� VDPSOHV� RI� HDFK� VFLQWLOODWRU� NLQG� DUH
SUHVHQWHG�LQ�7DEOH���

&RQVLGHUDWLRQ�RI�UHVXOWV�SUHVHQWHG�LQ�WKH
7DEOH�VKRZV�WKH�VSHFLILF�OLJKW�\LHOG�RI�VWXG�
LHG�RUJDQLF� VFLQWLOODWRUV�� H[FHSW� IRU�63��GH�
FUHDVHV� ZLWK� LQFUHDVLQJ� DOSKD�SDUWLFOH� HQ�
HUJ\��$�PRUH�FRQVLGHUDEOH�GLIIHUHQFH�RI�WKH
VSHFLILF�OLJKW�\LHOG��9�(��GHSHQGLQJ�RQ�p�LV
REVHUYHG� IRU� WKH�SUHVVHG�VWLOEHQH�DQG�S�WHU�
SKHQ\O� VDPSOHV� �DERXW� ������ WKDQ� IRU� VLQ�
JOH�FU\VWDO�VDPSOHV��DERXW��������$QQHDOLQJ
RI� VWLOEHQH� VDPSOHV� GLG� QRW� FKDQJH�9�(� HV�
VHQWLDOO\�IRU�ERWK�p��DQG�p��HQHUJLHV��ZKLOHIRU� S�WHUSKHQ\O�� WKH� QRQ�SURSRUWLRQDOLW\
VRPHZKDW� LQFUHDVHV�� +LJK� VSHFLILF� OLJKW
\LHOG�QRQ�SURSRUWLRQDOLW\�RI�WKH�SUHVVHG�VDP�
SOHV� UHVXOWV� LQ� ZRUVHQHG� UHVROXWLRQ� DV� FRP�
SDUHG�WR�VLQJOH�FU\VWDO�VDPSOHV� �VHH�7DEOH����
7KH� DOSKD�EHWD�UDWLR� IRU� WKH� SUHVVHG� VDPSOHV
LV� KLJKHU� WKDQ� IRU� VLQJOH� FU\VWDOV� DQG
DPRXQWV�����DQG�������UHVSHFWLYHO\�

7KH�QRQOLQHDU�OLJKW�\LHOG�GHSHQGHQFH�RQ
WKH� UHJLVWHUHG� UDGLDWLRQ� HQHUJ\� ZDV� VWXG�
LHG� XVLQJ� &V,�7O� DQG� &V,�1D� VDPSOHV� RI
���u��PP�� VL]H�ZLWK� HTXDOO\� WUHDWHG� ODWHUDO
VXUIDFH�DQG�VFLQWLOODWLRQ�OLJKW�RXWSXW�RQH��7KH
DFWLYDWRU� FRQFHQWUDWLRQV� LQ� WKH� VDPSOHV� ZHUH
&1D� �����Ü��PDVV���DQG�&7O� �����Ü��PDVV���7KH� VDPSOH� VXUIDFHV� IURP� WKH� UDGLRDFWLYH

VRXUFH� VLGH� ZHUH� SROLVKHG� E\� WKH� VWDQGDUG
WHFKQLTXH�� $IWHU� WKH� PHDVXUHPHQWV�� WKHVH
VXUIDFHV� ZHUH� JURXQG� XVLQJ� D� ���� PP� JUDLQ
DEUDVLYH� ZLWKRXW� WKH� IXUWKHU� SROLVKLQJ� DQG
WKH� VFLQWLOODWLRQ� FKDUDFWHULVWLFV� ZHUH� PHDV�
XUHG�DJDLQ�

7KH�YDOXHV�RI�WKH�SXOVH�KHLJKW�UHVROXWLRQ
DQG� OLJKW� \LHOG� QRQ�SURSRUWLRQDOLW\� GHWHU�
PLQHG�LPPHGLDWHO\�DIWHU�WUHDWPHQW�RI�&V,�7O
DQG�&V,�1D�VDPSOHV�DUH�SUHVHQWHG� LQ�7DEOH���
&RQVLGHUDWLRQ�RI� WKRVH�H[SHULPHQWDO� UHVXOWV
HYLGHQFHV� WKDW� WKH� OLJKW� \LHOG� QRQ�SURSRU�
WLRQDOLW\� LQFUHDVHV� E\� ��� �� DW� WKH� IRUPD�
WLRQ�RI�GLVWUXSWHG�VXUIDFH� OD\HU��7KH�SXOVH�
KHLJKW�UHVROXWLRQ�FKDQJHV� LQVLJQLILFDQWO\�DW
UHJLVWUDWLRQ� RI� DOSKD�SDUWLFOHV� ZLWK� �� 0H9
HQHUJ\� DQG� EHFRPHV� ZRUVH� E\� �� RU� ���� LQ
DEVROXWH� YDOXH� DW� UHJLVWUDWLRQ� RI� �� 0H9
DOSKD�SDUWLFOHV�� 7KH� QRQ�SURSRUWLRQDOLW\� GH�
FUHDVHV� DW� SROLVKLQJ� RI� &V,�7O� DQG� &V,�1D
FU\VWDOV�HQWUDQFH�VXUIDFH�IRU�UDGLDWLRQV�GXH
WR� VSHFLILF� OLJKW�\LHOG�GHFUHDVLQJ� IRU�DOSKD�
SDUWLFOH� HQHUJ\�p�� ���0H9�DV�FRPSDUHG�WRWKH� VSHFLILF� OLJKW� \LHOG� IRU� JURXQG� PHQ�
WLRQHG� VXUIDFHV�� 7KHVH� UDWLRV� UHPDLQ� HVVHQ�
WLDOO\� FRQVWDQW� IRU� WKH� &V,�7O� FU\VWDOV� DQG
FKDQJH�LQ�WLPH�IRU�WKH�&V,�1D�RQHV��$W�ILUVW�
WKH� OLJKW� \LHOG� QRQ�SURSRUWLRQDOLW\� IRU
&V,�1D�FU\VWDOV�GHFUHDVHV��DQG�WKHQ�FKDQJHV
LWV�VLJQ�DIWHU����GD\V�RI�WKH�VDPSOH�KROGLQJ

)LJ�����3XOVH�KHLJKW� VSHFWUD�DW� LUUDGLDWLRQ�RI
VLQJOH� FU\VWDO� ���� DQG� KRW�SUHVVHG� ���� S�WHU�
SKHQ\O�VDPSOHV�ZLWK�DOSKD�SDUWLFOHV�RI�(��DQG(��HQHUJLHV�

)LJ�����3XOVH�KHLJKW� VSHFWUD� DW� LUUDGLDWLRQ� RI
VLQJOH�FU\VWDO�����DQG�KRW�SUHVVHG�����VWLOEHQH
VDPSOHV� ZLWK� DOSKD�SDUWLFOHV� RI� (�� DQG� (�HQHUJLHV�

7DEOH����7KH�YDOXHV�RI� OLJKW�\LHOG�QRQ�SURSRUWLRQDOLW\� WR�DOSKD�SDUWLFOH� HQHUJ\�DQG�SXOVH�KHLJKW
UHVROXWLRQ�DW�SROLVKHG�RU�IURVWHG��JURXQG��VXUIDFHV�RI�&V,�7O�DQG�&V,�1D�FU\VWDOV
6FLQWLOODWRU�DQG
WUHDWPHQW�PHWKRG

/LJKW�\LHOG�QRQ�
SURSRUWLRQDOLW\���

3XOVH�KHLJKW�UHVROXWLRQ���
p� p��

&V,�1D��SROLVKHG� � ��� ���
&V,�1D��JURXQG� �� ��� ���
&V,�7O��SROLVKHG� � ��� ���
&V,�7O��JURXQG� �� ��� ���
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LQ�QRUPDO� FRQGLWLRQV�� L�H�� WKH� VSHFLILF� OLJKW
\LHOG� EHFRPHV� VXEVWDQWLDOO\� ORZHU� ���� ��
IRU� DOSKD�SDUWLFOH� HQHUJ\� p�� WKDQ� IRU� p��6XFK� OLJKW� \LHOG� GHJUDGDWLRQ� LV� PRUH� SUR�
QRXQFHG� LQ� WKH� FU\VWDOV� ZLWK� JURXQG� HQ�
WUDQFH�VXUIDFH�IRU�UDGLDWLRQ��7KXV��WKH�FRQ�
GLWLRQ�RI�WKDW�VXUIDFH�LQIOXHQFHV�RQ�WKH�FRQ�
YHUVLRQ� HIILFLHQF\�� ZKLFK� GHFUHDVHV� LQ� WKH
GHSWK� RI� &V,�7O� DQG� &V,�1D� FU\VWDOV�� 7KLV
GLVWLQFWLRQ�LV�DOUHDG\�DSSUHFLDEOH�IRU�FU\VWDO
GHSWK� DERXW���PP�DQG� DERXW� ���PP�� FRUUH�
VSRQGLQJ� WR� DOSKD�SDUWLFOH� IUHH� SDWK� DW� HQ�
HUJ\���0H9�DQG���0H9��UHVSHFWLYHO\�

7KH�LQFUHDVLQJ�RI�GHIHFW�FRQFHQWUDWLRQ�LQ
WKH�GLVWUXEWHG�VXUIDFH�OD\HU�VHHPV�WR�UHVXOW
LQ� LQFUHDVLQJ� OXPLQHVFHQFH� FHQWHU� FRQFHQ�
WUDWLRQ� LQ� WKH� VFLQWLOODWRUV�� WKXV� IDYRULQJ
WKH�GHFUHDVLQJ�PLJUDWLRQ�ORVV�DW�WKH�HQHUJ\
WUDQVIHU� LQ� WKH� UDGLROXPLQHVFHQFH� SURFHVV�
7KH�VFLQWLOODWLRQ�FKDUDFWHULVWLF�LQVWDELOLW\�RI
&V,�1D� VXUIDFH� OD\HU� LV� FRQQHFWHG� ZLWK
KLJKHU� K\JURVFRSLFLW\� RI� WKLV� PDWHULDO� DV
FRPSDUHG�WR�&V,�7O�

7KXV��LQ�WKH�VWXG\�RI�OLJKW�\LHOG�SURSRU�
WLRQDOLW\�WR�WKH�UHJLVWHUHG�UDGLDWLRQ�HQHUJ\�
LW�LV�VKRZQ�WKDW�LQ�RUJDQLF�DQG�DONDOL�KDOLGH
VFLQWLOODWRUV�ZLWK�HVVHQWLDO�VWUXFWXUH�GLVUXS�
WLRQV�RI� WKH�HQWUDQFH�VXUIDFH� IRU�UDGLDWLRQ�
WKH� VSHFLILF� OLJKW�\LHOG� FKDQJHV� VWURQJHU� DV
D�IXQFWLRQ�RI�HQHUJ\��,W�LV�VKRZQ�WKDW�OLJKW
\LHOG� QRQ�SURSRUWLRQDOLW\� DW� UHJLVWUDWLRQ� RI
VKRUW�UDQJH� UDGLDWLRQ� LV� DQ� LQKHUHQW� SURS�
HUW\� RI� WKH� VFLQWLOODWLRQ�PDWHULDO�� 7KH� VXU�
IDFH� WUHDWPHQW� RI� WKH� VWXGLHG� VFLQWLOODWRUV
UHVXOWV� LQ� LQFUHDVHG� VSHFLILF� OLJKW� \LHOG� LQ

WKH� QHDU�VXUIDFH� OD\HU� DV� FRPSDUHG� WR� WKH
EXON��$� SURQRXQFHG� FRUUHODWLRQ� LV� REVHUYHG
EHWZHHQ� WKH� GHJUHH� RI� QRQ�SURSRUWLRQDOLW\
DQG� SXOVH�KHLJKW� UHVROXWLRQ�� 7KH� UHVROXWLRQ
LV� PLQLPXP� DW� WKH� PLQLPXP� QRQ�SURSRU�
WLRQDOLW\�LQ�WKH�UDQJH�RI�WKH�XVHG�DOSKD�SDU�
WLFOH� HQHUJLHV�� &RPSDULQJ� WKH� QRQ�SURSRU�
WLRQDOLW\�YDOXHV�IRU�WKH�SROLVKHG�RUJDQLF�DQG
DONDOL�KDOLGH� FU\VWDOV�� LW� LV� VHHQ� WKDW� LQ� WKH
ODWWHU�� WKH� OLJKW� \LHOG� QRQ�SURSRUWLRQDOLW\
YDOXH� LV� VXEVWDQWLDOO\� ORZHU��1R� VLJQLILFDQW
FKDQJHV� RI� VSHFWURPHWULF� SDUDPHWHUV� ZDV
REVHUYHG� LQ� WLPH� IRU�S�WHUSKHQ\O� DQG�&V,�7O
VDPSOHV� ZLWK� SROLVKHG� VXUIDFHV�� 7KH� VWDEOH
FRQGLWLRQ� IRU� JURXQG� VXUIDFHV� RI� WKH� PHQ�
WLRQHG�VFLQWLOODWRUV��WKH�VWDEOH�FRQGLWLRQ�ZDV
VHWWOHG�DIWHU�RQH�GD\�
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