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/HQVHV�IRU�SURWHLQ�	�OLSG�XSWDNH

$W�OHDVW����VXEMHFWV�ZRUH�&,%$9LVLRQ�)RFXV�1,*+7	'$<��)1'�����QLJKWV��HLWKHU�ZHHNO\�UHSOLQLVKPHQW�DQG�UHSODFHPHQW��6HW����RU
FRQWLQXRXVO\��6HW������7KH�OHQVHV�ZHUH�FROOHFWHG�DVHSWLFDOO\�DW�WKH������DQG����PRQWK�SRLQW�LQ�WKH�WULDO�DQG�VWRUHG�LQ�D�VPDOO�YROXPH�RI�VWHULOH
VDOLQH�SULRU�WR�DQDO\VLV�

7KH�VSRLODWLRQ�SURILOHV�ZHUH�FRPSDUHG�WR�RWKHU�K\GURJHO�FRQWDFW�OHQVHV��ZKLFK�KDG�EHHQ�ZRUQ�RQ�D�GDLO\�ZHDU�UHSODFHPHQW�VFKHGXOH�IRU
EHWZHHQ�WZR�ZHHNV�DQG�WKUHH�PRQWKV�

/HQVHV�IRU�EDFWHULDO�FRORQLVDWLRQ

��� VXEMHFWV�ZRUH� )1'� IRU� ��� QLJKWV�ZLWK� HLWKHU�ZHHNO\� UHSODFHPHQW� ���1(:��RU� FRQWLQXRXVO\� ����1(:��� $� FRQWURO� JURXS� RI� ��
VXEMHFWV�ZRUH�$FXYXH�IRU���QLJKWV�

0HWKRGV�IRU�SURWHLQ��	�OLSLG�XSWDNH

7ZR�QRQ�GHVWUXFWLYH�DQDO\WLFDO�WHFKQLTXHV�ZHUH�XVHG�WR�DQDO\VH�WKH�GHSRVLWLRQ�SURILOHV�RI�WKH�OHQVHV�

���)OXRUHVFHQFH�6SHFWURSKRWRIOXRULPHWU\�
7KH�SURWHLQ�DQG�OLSLG�VSRLODWLRQ�SURILOHV�ZHUH�DVVHVVHG�RQ�WKH�IURQW�DQG�EDFN�VXUIDFHV�RI�WKH�OHQVHV�XVLQJ�D�VSHFLDOO\�PRGLILHG�+LWDFKL
)�������7KH�SURWHLQ�ZDV�DVVHVVHG�XVLQJ�DQ�H[FLWDWLRQ�ZDYHOHQJWK�RI����QP�DQG�WKH�OLSLG�XVLQJ�D�ZDYHOHQJWK�RI����QP��$�FDOLEUDWLRQ
FXUYH�FDQ�EH�DSSOLHG�WR�FRQYHUW�WKH�SURWHLQ�IOXRUHVFHQFH�YDOXHV�WR�PJ�OHQV�

����8OWUD�YLROHW�VSHFWURVFRS\
7KH�PDWUL[�DEVRUEHG�RU�EXON�SURWHLQ�ZDV�DVVHVVHG�XVLQJ�D�+LWDFKL�8�����VSHFWURPHWHU�� �7KH�DEVRUEDQFH�YDOXHV�ZHUH�FRQYHUWHG�WR
FRQFHQWUDWLRQV��PJ�OHQV��XVLQJ�D�FDOLEUDWLRQ�FXUYH���7KH�89�PHDVXUHV�WRWDO�SURWHLQ�L�H��VXUIDFH���PDWUL[�DEVRUEHG�

6WDWLVWLFDO�DQDO\VLV��SDLUHG�W�WHVW��ZDV�FDUULHG�RXW�WR�WHVW�IRU�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�IURQW�DQG�EDFN�VXUIDFHV��DQG�OHIW�DQG�ULJKW
H\HV��ERWK�ZLWKLQ�WKH�WLPH�SHULRGV�IRU�HDFK�6HW��DQG�UHJDUGOHVV�RI�WKH�WLPH�SHULRG�DQG�6HWV�

0HWKRGV�IRU�EDFWHULDO�FRORQLVDWLRQ

$W�WKH�HQG�RI�WKH�ZHDU�SHULRG��OHQVHV�ZHUH�UHPRYHG�DVHSWLFDOO\�DQG�SODFHG�LQ���PO�VWHULOH�VDOLQH��$IWHU�VRQLFDWLRQ�����VHFRQGV���HDFK�OHQV
ZDV�FXOWXUHG�DQG�D�SRUWLRQ�RI�WKH�VRQLFDWHG�VROXWLRQ�ZDV�SODWHG�RXW�DQG�JURZQ�XS�XQGHU�D�YDULHW\�RI�FRQGLWLRQV�GHVFULEHG�EHORZ�

,I�JURZWK�RQ�DOO�SODWHV�ZDV�QHJDWLYH��WKH�UHPDLQLQJ�VRQLFDWH�VROXWLRQ�ZDV�ILOWHUHG��7KH�ILOWHU�ZDV�FXOWLYDWHG�RQ�FKRFRODWH�DJDU�IRU���GD\V
DW����&����VWUDLQV�RI�3VHXGRPRQDV�DHUXJLQRVD�ZHUH�WHVWHG�IRU�WKH�DELOLW\�WR�VXUYLYH�VRQLFDWLRQ��2QO\�DIWHU����PLQXWHV�VRQLFDWLRQ�ZDV�WKHUH�D
VLJQLILFDQW�GURS�LQ�YLDELOLW\�

6WDWLVWLFDO�DQDO\VLV�EHWZHHQ�ZHDU�UHJLPHQV�ZDV�FDUULHG�RXW�YLD�D�KLHUDUFKLFDO�OLQHDU�PRGHO��ZKHUHDV�IRU�WLPH�RI�ZHDU�D�JHQHUDO�OLQHDU
PRGHO�ZDV�XVHG��%RWK�WKHVH�PRGHOV�WRRN�LQWR�DFFRXQW�WKH�IDFW�WKDW�PXOWLSOH�VDPSOHV�FDPH�IURP�HDFK�VXEMHFW�

5HVXOWV�RI�SURWHLQ�	�OLSLG�XSWDNH

6XUIDFH�SURWHLQ�RQ�)1' �6XUIDFH�OLSLG�RQ�)1'
����QLJKW�(:��FRPSDUHG�WR�':�OHQVHV� ����QLJKW�(:��FRPSDUHG�WR�':�OHQVHV

7RWDO�YHUVXV�VXUIDFH�SURWHLQ�RQ 6XUIDFH�SURWHLQ�RQ�)1'�����QLJKW�(:�
)1'�����QLJKW�(:� DW�YDULRXV�WLPH�SRLQWV�LQ�WKH�VWXG\

7KH�VWUDLJKW�OLQH�UHODWLRQVKLS�EHWZHHQ�WRWDO�DQG�VXUIDFH�SURWHLQ�LQ�DOO�VDPSOHV�LV�LQGLFDWLYH�RI�QR�SHQHWUDWLRQ�RI�SURWHLQ�LQWR�)1'��7KXV�
WKH�VXUIDFH�IOXRUHVFHQFH�XQLWV�FDQ�EH�FRQYHUWHG�LQWR�PJ�OHQV�XVLQJ�D�FDOLEUDWLRQ�FXUYH�

5HVXOWV�RI�PLFURELDO�FRORQLVDWLRQ

)UHTXHQF\�RI�PLFURELDO�FRORQLVDWLRQ�SHU�VDPSOLQJ�RFFDVLRQ� 1XPEHU�RI�RUJDQLVPV�UHFRYHUHG�IRU�DOO�VDPSOLQJ�RFFDVLRQV

)UHTXHQF\�RI�PLFURELDO�FRORQLVDWLRQ�GXULQJ����QLJKW�(: 1XPEHU�RI�RUJDQLVPV�UHFRYHUHG�GXULQJ����QLJKW�(:

&RQFOXVLRQV

3URWHLQ�	�OLSLG�XSWDNH�RQ�)RFXV�1,*+7	'$<��H[WHQGHG�ZHDU�

•�)1'�KDG�WKH�ORZHVW�SURWHLQ�GHSRVLWLRQ�RI�DOO�WKH�OHQVHV�WHVWHG�
•�7KH�SURWHLQ�LV�VXUIDFH�ORFDWHG�UDWKHU�WKDQ�PDWUL[�DEVRUEHG�
•�7KH�OLSLG�GHSRVLWLRQ�IDOOV�EHWZHHQ�WKH�OLPLWV�RI�WKH�OHYHOV�REVHUYHG�ZLWK�WKH�GDLO\�ZHDU�OHQVHV�DQG�LV�RQ�WKH�ORZHU�VLGH�
•�$OWKRXJK�LQGLYLGXDO�SDWLHQWV�VKRZHG�OHIW�WR�ULJKW�H\H�YDULDELOLW\�WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�RYHUDOO��DFFXPXODWHG�
OHIW�YHUVXV�ULJKW�H\H�UHVXOWV�
•�7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�DQWHULRU�DQG�SRVWHULRU�VXUIDFH�SURWHLQ�RU�OLSLG�
•�7KHUH�ZHUH�QR�VWDWLVWLFDOO\� VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�SURWHLQ�RU� OLSLG�XSWDNH�EHWZHHQ�ZHHNO\� UHSODFHPHQW� ���1(:��DQG
FRQWLQXRXV�����1(:��ZHDU��L�H��6HW���DQG�6HW���
•� 7KH� OLSLG� GHSRVLWLRQ� LV� PXFK� PRUH� SDWLHQW� GHSHQGHQW� WKDQ� WKH� SURWHLQ� GHSRVLWLRQ� EXW� VWLOO� GULYHQ� E\� PDWHULDO�VXUIDFH
FRQVLGHUDWLRQV�

0LFURELDO�FRORQLVDWLRQ�RQ�)RFXV�1,*+7	'$<��H[WHQGHG�ZHDU�

•�7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�IUHTXHQF\�RI�FRORQLVDWLRQ�RI�DOO�RUJDQLVPV�RQ�ERWK�OHQV�W\SHV��DQG�IRU��1(:�RU
•���1(:�
•�7KHUH�ZHUH�VRPH�VWDWLVWLFDO�GLIIHUHQFHV�EHWZHHQ���1(:��)1'��DQG����1(:��)1'��DQG���1(:��$FXYXH���7KH�IUHTXHQF\�RI
FRORQLVDWLRQ�RI�DHURELFV�ZDV�KLJKHU��ZKHUHDV�WKDW�IRU�DQDHURELFV�ZDV�ORZHU�IRU�)1'���1(:�
•�7KH�UDQJH�RI�RUJDQLVP�VSHFLHV�IRXQG�RQ�ERWK�OHQV�W\SHV�DQG�LQ�ERWK�ZHDU�PRGDOLWLHV�ZDV�WKH�VDPH�
•�7KHUH�ZDV�QR�VWHDG\�EXLOG�XS�RI�RUJDQLVPV�RQ�WKH�IOXRURVLOLFRQH�K\GURJHO�OHQV�GXULQJ����QLJKWV���7KH�IUHTXHQFLHV�RI�FRORQLVDWLRQ
DQG�WKH�FIX�UHFRYHUHG�ZHUH�HTXDO�DW�DQ\�SRLQW�GXULQJ�WKH�ZHDU�VFKHGXOH�

5HIHUHQFH

���0RZUH\�0F.HH��0�)��HW�DO��&/$2��������Y������������

$FXYXH )1'

:HDU�6FKHGXOH ��������1(:� ����1(:�������1(:
1R�RI�3DWLHQWV� ������������� �����������������������
1R�RI�6DPSOHV� ����������� ���������������������
$YHUDJH�GD\V�RI�FRQWLQXRXV�ZHDU����������������������� ����������������������
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