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+DJLW�+HO�2U
'HSW�RI�&RPSXWHU�6FLHQFH
%DU�,ODQ�8QLYHUVLW\

%ULDQ�:DQGHOO
'HSW�RI�3V\FKRORJ\
6WDQIRUG�8QLYHUVLW\

"

,OOXPLQDWLRQ�&ODVVLILFDWLRQ�%DVHG�RQ�,PDJH�&RQWHQW

�

,QWURGXFWLRQ

'HWHUPLQDWLRQ� RI� LOOXPLQDWLRQ� RI� D� VFHQH� IURP� D� VLQJOH� LPDJH� RU� DQ� LPDJH� VHTXHQFH� LV� DQ
LPSRUWDQW�SUREOHP� LQ�FRPSXWHU�YLVLRQ� DQG�FRPSXWHU� JUDSKLFV�� �:KHQ� D� FDPHUD�DFTXLUHV� DQ
LPDJH��WKH�VHQVRU�RXWSXWV�UHIOHFW�WKH�HIIHFWLYH�LOOXPLQDWLRQ�LQ�WKH�VFHQH��3KRWR�GHYHORSHUV�DQG
SULQWHUV�PXVW� WDNH� FDUH� WR� FRUUHFW� WKH� HIIHFWV� RI� WKH� LOOXPLQDWLRQ� EHIRUH� SURGXFLQJ� WKH� ILQDO
LPDJH�� &XUUHQW� ILOP� GHYHORSHUV� DQG� SULQWHUV� XVH� WLPH� FRQVXPLQJ� DQG� PDQXDOO\� DVVLVWHG
DOJRULWKPV�IRU�FRORU�FRUUHFWLRQ��7KH�SUREOHP�DULVHV�LQ�WKH�QHZ�DQG�GHYHORSLQJ�WHFKQRORJLHV�RI
'LJLWDO�&DPHUDV��ZKLFK�ZLOO�PRVW� OLNHO\� UHSODFH� WKH�FXUUHQW� ILOP�EDVHG�FDPHUDV�� ,Q� WKH�GLJLWDO
FDPHUDV��WKH�LPDJHV�DUH�GLUHFWO\�YLHZHG�RQ�WKH�FRPSXWHU�PRQLWRU�IROORZLQJ�DFTXLVLWLRQ��7KXV�
FRUUHFWLRQ� IRU� LOOXPLQDWLRQ� PXVW� EH� SHUIRUPHG� DXWRPDWLFDOO\� RQ�OLQH� E\� WKH� FDPHUD�� 7KLV
SURPRWHV�WKH�QHHG�IRU�HIILFLHQW�DOJRULWKPV�IRU�VFHQH�LOOXPLQDWLRQ�HVWLPDWLRQ�

7KH�DSSURDFK�SUHVHQWHG�KHUH�IRU�GHDOLQJ�ZLWK�WKLV�SUREOHP�LQWURGXFHV�WKH�IROORZLQJ�
���, OOXPLQDWLRQ�FODVVLILFDWLRQ�LV�SHUIRUPHG�UDWKHU�WKDQ�LOOXPLQDWLRQ�HVWLPDWLRQ�
���, OOXPLQDWLRQ�HYDOXDWLRQ�LV�LPDJH�FRQWHQW�GHSHQGHQW��VSHFLILFDOO\�DQ�REMHFW�EDVHG�DSSURDFK�LV
XVHG�� 7KXV� XVLQJ� VSDWLDO� LQIRUPDWLRQ� LQ� WKH� LPDJH�� SL[HOV� DVVRFLDWHG� ZLWK� DQ� REMHFW� DUH
VHJPHQWHG�DQG�JURXSHG�DV�D�VXEVHW�WKDW�LV�FRQVLGHUHG� LQ�WKH�LOOXPLQDWLRQ�HVWLPDWLRQ�SURFHVV
XVLQJ�WKH�REMHFW
V�VSHFWUDO�FKDUDFWHULVWLFV�

�

2XU�$SSURDFK

���3HUIRUP�,OOXPLQDWLRQ�FODVVLILFDWLRQ�UDWKHU�WKDQ�LOOXPLQDWLRQ�HVWLPDWLRQ�

���([SORLW�VSDWLDO�LQIRUPDWLRQ�LQ�LPDJH���1DPHO\��XVH�2EMHFW�%DVHG�,OOXPLQDWLRQ�(VWLPDWLRQ�

,OOXPLQDQW��
,OOXPLQDQW��

,OOXPLQDQW��

�

3DUW����
�,OOXPLQDWLRQ�&ODVVLILFDWLRQ

5DWKHU�WKDQ�HVWLPDWLQJ�WKH�VFHQH�LOOXPLQDWLRQ��GHWHUPLQLQJ�WKH�H[DFW�VSHFWUDO�GLVWULEXWLRQ�RI
WKH�LOOXPLQDWLQJ�VRXUFH���ZH�SHUIRUP��,OOXPLQDWLRQ�&ODVVLILFDWLRQ�
7KH�SUREOHP�WKHQ� UHGXFHV�WR��*LYHQ� D� ILQLWH�VHW�RI� LOOXPLQDQW� FODVVHV�� GHWHUPLQH�ZKLFK�RI
WKH�FODVVHV�LV�PRVW�SUREDEOH�DV�WKH�LOOXPLQDQW�RI�D��JLYHQ�LPDJH�
&ODVVLILFDWLRQ�LV�VXIILFLHQW�IRU�FRORU�FRUUHFWLRQ�VLQFH�HIILFLHQW�DOJRULWKPV�XVH�ORRN�XS�WDEOHV
�UDWKHU� WKDQ� FORVHG� IRUP�VROXWLRQV�RU� FRPSXWDWLRQV�� WR� FRUUHFW� FRORU� YDOXHV�� 7KH� ORRN�XS
WDEOH�WR�EH�XVHG�LV�GHWHUPLQHG�E\�WKH�HVWLPDWHG�VFHQH�LOOXPLQDQW��$�ILQLWH�QXPEHU�RI�ORRN�XS
WDEOHV�DUH�XVHG�LQ�WKH�SURFHVV��FRUUHVSRQGLQJ�WR�D�ILQLWH�QXPEHU�RI�LOOXPLQDQW�FODVVHV�
,OOXPLQDWLRQ� &ODVVLILFDWLRQ� UDWKHU� WKDQ� ,OOXPLQDWLRQ� (VWLPDWLRQ�� VLPSOLILHV� WKH� SUREOHP� DW
KDQG�� � WKH� H[DFW� LOOXPLQDQW� QHHG�QRW� EH� UHFRYHUHG�� 7KH� VROXWLRQ� VSDFH� LV� ILQLWH� DQG� WKH
VROXWLRQ�EHFRPHV�PRUH�UREXVW�WR�DSSUR[LPDWLRQV�DQG�HUURUV��:KHUH�LOOXPLQDWLRQ�HVWLPDWLRQ
HUUV��LOOXPLQDQW�FODVVLILFDWLRQ�PD\�VWLOO�SURYLGH�WKH�FRUUHFW�DQVZHU�

, OOXPLQDQW��
,OOXPLQDQW��

,OOXPLQDQW��

�

*LYHQ�DQ�LOOXPLQDQW��ZH�FRQVLGHU�WKH�VHW�RI�DOO�VXUIDFH�UHIOHFWDQFHV�YLHZHG�XQGHU�WKH�LOOXPLQDQW�E\�D
NQRZQ�VHW�RI�FDPHUD�VHQVRUV��$�ODUJH�VHW�RI� SRVVLEOH� VHQVRU� RXWSXWV� LV�REWDLQHG��*LYHQ� D� ILQLWH
QXPEHU� RI� LOOXPLQDQWV�� VHYHUDO� VHWV� RI� SRVVLEOH� VHQVRU� RXWSXWV� DUH� REWDLQHG�� RQH� IRU� HDFK
LOOXPLQDQW��(DFK�VXFK�VHW�IRUPV�D�FOXVWHU�RI�SRLQWV�LQ�WKH��'�VHQVRU�RXWSXW�VSDFH�

,OOXPLQDQW�&ODVVHV
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, OOXPLQDQW��
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, OOXPLQDQW��

7ZR�,OOXPLQDQW�&OXVWHUV�REWDLQHG�E\�SORWWLQJ�WKH�0XQVHOO�VXUIDFHV�DV�YLHZHG�E\�WKH�WKUHH�.RGDN�'&6����FDPHUD
VHQVRUV�XQGHU�WZR�LOOXPLQDQWV���WXQJVWHQ�EXOE��&,(�VWDQGDUG�LOOXPLQDQW�$ ��DQG�W\SLFDO�GD\OLJKW��&,(�VWDQGDUG
LOOXPLQDQW�&���$��'�SURMHFWLRQ�RI�WKH�VHQVRU�VSDFH�LV�VKRZQ��FRUUHVSRQGLQJ�WR�WKH�5�DQG�%�FDPHUD�VHQVRUV���

7KH�VHW�RI�SL[HO�YDOXHV�RI�D�JLYHQ�LPDJH�IRUPV�D�FOXVWHU�RI��'�SRLQWV�LQ�WKH�FDPHUD�VHQVRU�VSDFH�
,OOXPLQDWLRQ�FDQ�EH�GHWHUPLQHG�E\�FODVVLI\LQJ�WKH�LPDJH�FOXVWHU�WR�RQH�RI�WKH�LOOXPLQDQW�FOXVWHUV�
,QWXLWLYHO\�WKH�LPDJH�FOXVWHU�ZLOO�EH�FODVVLILHG�WR�WKH�

FORVHVW

�LOOXPLQDQW�FOXVWHU��$�PHWULF�PXVW�EH
XVHG�WR�PHDVXUH�WKH�

GLVWDQFH

�EHWZHHQ�WKH�LPDJH�FOXVWHU�DQG�HDFK�LOOXPLQDQW�FOXVWHU�
&RQVLGHULQJ�VHYHUDO� LOOXPLQDQW�FOXVWHUV��LW� LV�REYLRXV�WKDW� WKH�JUHDWHU� WKH� 

GLVWDQFH

�EHWZHHQ�WKH
LOOXPLQDQW�FOXVWHUV��WKH�EHWWHU�WKH�LOOXPLQDWLRQ�FODVVLILFDWLRQ�ZLOO�SHUIRUP�

,PDJH�&OXVWHUV
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%
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,OOXPLQDQW�&OXVWHU��,OXPLQDQW���
,OOXPLQDQW�&OXVWHU��,OXPLQDQW���
,PDJH�&OXVWHU
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'LVWDQFH�0HWULF�%HWZHHQ�&OXVWHUV

7KH�GLVWDQFH�PHWULF�XVHG�LQ�WKLV�ZRUN�LV�WKH�0DKDQDORELV�'LVWDQFH�ZKLFK�LV�GHILQHG�EHWZHHQ
WZR�*DXVVLDQ�GLVWULEXWHG�FOXVWHUV��JLYHQ�E\�PHDQ�YHFWRU�0�DQG�FRYDULDQFH�PDWUL[�/��DV�

7KLV�PHWULF�FDQ�DOVR�PHDVXUH�WKH�GLVWDQFH�EHWZHHQ�D�VLQJOH�SRLQW�3�DQG�D�FOXVWHU�

�
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'LVWDQFHV�%HWZHHQ�,OOXPLQDQW�&ODVVHV

7KH�VHW�RI�0XQVHOO�VXUIDFHV�IRUP�WZR�FOXVWHUV�RI��'�SRLQWV�IRU�WZR�GLIIHUHQW�LOOXPLQDQWV��&,(�$
DQG�&,(�&���7KH�PDKDQDORELV�GLVWDQFH�LV�FRPSXWHG�EHWZHHQ�VXEVHWV�RI�WKH�FOXVWHU�SRLQWV�

7KH�PDKDQDORELV�GLVWDQFH�EHWZHHQ
WKH�WZR�FOXVWHUV�

7KH�PDKDQDORELV�GLVWDQFH�EHWZHHQ
WKH������EULJKWHVW�SRLQWV�

7KH�PDKDQDORELV�GLVWDQFH�EHWZHHQ
WKH�����GDUNHVW�SRLQWV�

7KH�PHDQV�DUH�UHSUHVHQWHG�DV���DQG�q�IRU�WKH�WZR�FOXV WHUV��7KH�VSUHDG�RI�HDFK�VXEVHW�LVVKRZQ�DV�HOOLSVHV �ZLWK�ZLGWK�DQG�OHQJWK�SURSRUWLRQDO�WR�WKH�FRYDULDQFH�PDWUL[�

�

3DUW�����6SDWLDOO\�'HSHQGHQW�
,OOXPLQDWLRQ�&ODVVLILFDWLRQ

, OOXPLQDQW��

U�J�E�
U�J�E�

U�J�E

, OOXPLQDQW��
, OOXPLQDQW�� , OOXPLQDQW��

, OOXPLQDQW��
, OOXPLQDQW��

&ODVVLF�$SSURDFK 2XU�$SSURDFK

��

$SULRUL� NQRZOHGJH� RQ� WKH� VXUIDFH� UHIOHFWDQFH� FDQ� EH� H[SORLWHG� IRU
LPSURYLQJ�,OOXPLQDWLRQ�&ODVVLILFDWLRQ�
3UHYLRXV� DSSURDFKHV� DVVXPH� WKH� VHQVRU� RXWSXWV� PD\� RULJLQDWH� IURP� DQ\� RQH� RI� WKH� SRLQWV� LQ� WKH
LOOXPLQDWLRQ� FOXVWHUV�� $SULRUL� NQRZOHGJH� RQ� WKH� VXUIDFH� UHIOHFWDQFHV� FRQVWUDLQV� WKH� DVVRFLDWHG� VHQVRU
RXWSXWV�WR�RULJLQDWH�IURP�D�VXEVHW�RI�FOXVWHU�SRLQWV�PDUNHG�ZLWK�DQ�HOOLSVH�IRU�HDFK�,OOXPLQDWLRQ�&OXVWHU�

,I� WKH� GLVWDQFH�EHWZHHQ� WKHVH� VXEVHWV� RI� FOXVWHU� SRLQWV� LV� JUHDWHU� WKDQ� WKH� GLVWDQFH
EHWZHHQ� WKH� ,OOXPLQDWLRQ� &OXVWHUV� WKHPVHOYHV�� WKHQ� FODVVLI\LQJ� XVLQJ� DSULRUL
NQRZOHGJH�SURYLGHV�EHWWHU�FODVVLILFDWLRQ�
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��

,Q�RUGHU�WR� SURYLGH�DSULRUL�VSHFWUDO� LQIRUPDWLRQ�RQ�WKH� VXUIDFH�UHIOHFWDQFH�DVVRFLDWHG�ZLWK� WKH
SL[HO�YDOXHV��ZH�DVVXPH�DQ�2EMHFW�%DVHG�DSSURDFK�
7KXV�XVLQJ�VSDWLDO�LQIRUPDWLRQ�LQ�WKH�LPDJH��SL[HOV�DVVRFLDWHG�ZLWK�DQ�REMHFW�DUH�VHJPHQWHG�DQG
XVHG�LQ�WKH�LOOXPLQDWLRQ�HVWLPDWLRQ�SURFHVV�ZKLOH�H[SORLWLQJ�WKH�REMHFW
V�VSHFWUDO�FKDUDFWHULVWLFV�
&RPSXWHU� 9LVLRQ� WHFKQLTXHV� FDQ� EH� XVHG� WR� ILQG� REMHFWV� LQ� DQ� LPDJH�� 7KH� 2EMHFW� %DVHG
,OOXPLQDWLRQ�&ODVVLILFDWLRQ�WHFKQLTXH�FDQ�EH�DSSOLHG�WR�WKH�SL[HOV�DVVRFLDWHG�ZLWK�WKH�REMHFW�
,Q� WKLV� ZRUN� ZH� H[SORLW� WKH� VSHFWUDO� UHIOHFWDQFH� FKDUDFWHULVWLFV� RI� +XPDQ� 6NLQ�� WR� LPSURYH
,OOXPLQDWLRQ�&ODVVLILFDWLRQ�SHUIRUPDQFH��)DFH�GHWHFWLRQ�WRROV�FDQ�EH�XVHG�WR�H[WUDFW�IDFH�SL[HOV
DVVRFLDWHG�ZLWK�VNLQ�VXUIDFHV�

JUDVVIROLDJH VNLQ

2EMHFW�%DVHG�,OOXPLQDWLRQ�&ODVVLILFDWLRQ

VN\

��

6NLQ�7RQH�%DVHG�,OOXPLQDWLRQ�&ODVVLILFDWLRQ

6NLQ�6SHFWUDO�5HIOHFWDQFHV�
�:\V]HFNL�	�6WLOHV�

'LVWULEXWLRQ�RI�DOO�VXUIDFH�
UHIOHFWDQFHV�YV�VNLQ�VXUIDFH�
UHIOHFWDQFHV�DV�YLHZHG�XQGHU�
&,(�LOOXPLQDQW�$���WXQJVWHQ��
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&DXFDVLDQ
-DSDQHVH
+LQGX
0XODWWR
1HJUR

&DXFDVLDQ�OLJKW
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&RPSDUH�&OXVWHU�'LVWDQFHV�IRU�GLIIHUHQW�UHSUHVHQWDWLRQV
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7RS����

$OO�6XUIDFHV

%RWWRP����

5 5
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G� ����� 6NLQ�7RQHV
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*
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7KH�LQWHU�FOXVWHU�GLVWDQFH�LV�JUHDWHU�EHWZHHQ�WKH�,OOXPLQDWLRQ�&OXVWHUV�DVVRFLDWHG�ZLWK�WKH�VNLQ�VXUIDFHV�

7KH�GLVWDQFH�EHWZHHQ�,OOXPLQDWLRQ�&OXVWHUV�DVVRFLDWHG�ZLWK�DOO�VXUIDFH�UHIOHFWDQFHV�

7KH�GLVWDQFH�EHWZHHQ�,OOXPLQDWLRQ�&OXVWHUV�DVVRFLDWHG�ZLWK�VNLQ�VXUIDFHV�
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([SHULPHQWDO�5HVXOWV���6LPXODWLRQ
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:DYHOHQJWK��QP�
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��,OOXPLQDQWV�

&OXVWHUV�IRU�DOO�VXUIDFH�UHIOHFWDQFHV

&OXVWHUV�IRU�VNLQ�VXUIDFH�UHIOHFWDQFHV

)RXU�LOOXPLQDQWV�ZHUH�FKRVHQ��)RU�HDFK�LOOXPLQDQW��WKH�,OOXPLQDWLRQ�&OXVWHU�DVVRFLDWHG�ZLWK�DOO�VXUIDFH�
UHIOHFWDQFHV���0XQVHOO�VXUIDFH�UHIOHFWDQFHV��ZDV�FUHDWHG��)RU�HDFK�LOOXPLQDQW��WKH�,OOXPLQDWLRQ�&OXVWHU�
DVVRFLDWHG�ZLWK�WKH�VNLQ�VXUIDFH�UHIOHFWDQFHV�ZDV�FUHDWHG�

��

,PDJH�XQGHU�
:KLWH�,OOXPLQDWLRQ

,PDJH�XQGHU�
&,(�$��,OOXPLQDWLRQ

6LPXODWLRQ�5HVXOWV� &ODVVLILFDWLRQ�DFFRUGLQJ�WR�$OO�LPDJH�SL[HOV�
�������1R�RI�+LWV��������������
&ODVVLILFDWLRQ�DFFRUGLQJ�WR�VNLQ�SL[HOV�
�������1R�RI�+LWV����������������

7KH�VLPXODWLRQ�ZDV�SHUIRUPHG�DV�IROORZV�
$Q�LPDJH�FRQWDLQLQJ�D�KXPDQ�IDFH�ZKLFK�ZDV�DFTXLUHG�XQGHU�ZKLWH�LOOXPLQDWLRQ��2QH�RI�WKH�IRXU�
LOOXPLQDQWV�ZDV�FKRVHQ��]HUR�PHDQ�JDXVVLDQ�QRLVH�ZDV�DGGHG�WR�WKH�LOOXPLQDQW�DQG�D�QHZ�LPDJH�
ZDV�FUHDWHG�FRQWDLQLQJ�WKH�VDPH�VFHQH�DV�WKH�RULJLQDO�EXW�YLHZHG�XQGHU�WKH�QHZ�LOOXPLQDQW�
7KH�SL[HO�YDOXHV�RI�WKH�QHZ�LPDJH�ZHUH�XVHG�WR�GHWHUPLQH�WKH�VFHQH�,OOXPLQDQW�E\�FODVVLI\LQJ�
DFFRUGLQJ�WR�WKH�IRXU�RULJLQDO�LOOXPLQDQW�FOXVWHUV�XVLQJ�DOO�LPDJH�SL[HOV�DQG�XVLQJ�RQO\�WKH�VNLQ�SL[HOV�
ZKLFK�ZHUH�H[WUDFWHG�PDQXDOO\��7KH�SURFHVV�ZDV�UHSHDWHG����WLPHV�����WLPHV�IRU�HDFK�LOOXPLQDQW��
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:DYHOHQJWK��QP�

,OOXPLQDQWV

([SHULPHQWDO�5HVXOWV���5HDO�,PDJHV
$�VHW�RI����FDOLEUDWHG�LPDJHV�FRQWDLQLQJ�D�KXPDQ�IDFH�ZDV�REWDLQHG�XQGHU���GLIIHUHQW�LOOXPLQDQWV��
7KH�LOOXPLQDQWV�RI�WKH�VFHQH�ZHUH�PHDVXUHG�IRU�HDFK�DFTXLUHG�LPDJH��
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7KH���LOOXPLQDQW�FOXVWHUV�DVVRFLDWHG�ZLWK�WKH�VNLQ�VXUIDFH�UHIOHFWDQFHV�

7KH���LOOXPLQDQW�FOXVWHUV�DVVRFLDWHG�ZLWK�DOO�0XQVHOO�VXUIDFH�UHIOHFWDQFHV�
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&ODVVLILFDWLRQ�5HVXOWV���5HDO�LPDJHV

����������������������������������������
����������������������������������������
����������������������������������������
�����������������������������������������
����������������������������������������
�����������������������������������������
����������������������������������������
����������������������������������������
����������������������������������������
����������������������������������������
����������������������������������������
����������������������������������������

7UXH�
,OOXPLQDQW�
&ODVV

&ODVVLILFDWLRQ
XVLQJ
$OO�5HIOHFWDQFHV

&ODVVLILFDWLRQ
XVLQJ
6NLQ�5HIOHFWDQFHV

1R�(UURUV� � �

,OOXPLQDQWLRQ�&ODVVLILFDWLRQ�ZDV�DSSOLHG�WR�WKH����LPDJHV�XVLQJ�DOO�WKH�SL[HOV�LQ�WKH�LPDJH�DQG�
XVLQJ�WKH�VNLQ�SL[HOV��ZKLFK�ZHUH�PDQXDOO\�H[WUDFWHG��
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&RQFOXVLRQ
$�QHZ�DSSURDFK�WR�, OOXPLQDWLRQ�(VWLPDWLRQ�KDV�EHHQ�VXJJHVWHG��)LUVW��, OOXPLQDWLRQ�&ODVVLILFDWLRQ�UDWKHU�WKDQ�
, OOXPLQDWLRQ�(VWLPDWLRQ�LV�DGRSWHG��&ODVVLILFDWLRQ�VLPSOLILHV�WKH�SUREOHP�DW�KDQG�VLQFH�WKH�H[DFW�LOOXPLQDQW�QHHG�QRW�
EH�UHFRYHUHG��7KH�VROXWLRQ�VSDFH�LV�ILQLWH�DQG�WKH�VROXWLRQ �EHFRPHV�PRUH�UREXVW�WR�DSSUR[LPDWLRQV�DQG�HUURUV��
$GGLWLRQDOO\��E\�IROORZLQJ�WKH�&ODVVLILFDWLRQ�QRWDWLRQ��ZH�FDQ�ILQG�RSWLPDO�FDPHUD�VHQVRUV�IRU�WKH�, OOXPLQDWLRQ�
(VWLPDWLRQ�SUREOHP�

:H�IXUWKHU�SURSRVH�WKDW�, OOXPLQDWLRQ�&ODVVLILFDWLRQ�VKRXOG�EH�LPDJH�FRQWHQW�GHSHQGHQW��6SHFLILFDOO\��DQ�2EMHFW�
%DVHG�,OOXPLQDWLRQ�&ODVVLILFDWLRQ�DSSURDFK�LV�SURSRVHG��8VLQJ�VSDWLDO�LQIRUPDWLRQ�LQ�WKH�LPDJH��SL[HOV�DVVRFLDWHG�
ZLWK�DQ �REMHFW�DUH�VHJPHQWHG�DQG�JURXSHG�DV�D�VXEVHW�WKDW�LV�FRQVLGHUHG�LQ�WKH�LOOXPLQDWLRQ�HVWLPDWLRQ�SURFHVV�
XVLQJ�WKH�REMHFW
V�VSHFWUDO�FKDUDFWHULVWLFV�

6LPXODWLRQ�DQG�UHDO�LPDJH�H[SHULPHQWDWLRQ�VKRZHG�WKH�DGYDQWDJHV�RI�WKH�2EMHFW�%DVHG�,OOXPLQDWLRQ�&ODVVLILFDWLRQ�
DSSURDFK�

$FNQRZOHGJPHQW�
7KH�DX WKRUV�WKDQN�-R\FH�)DUHOO�RI�+3�ODEV��3DOR�$OWR�IRU�SURYLGLQJ�WKH�FDOLEUDWHG�LPDJHV�

&RQWDFW�
����H�PDLO���KDJLW#FV�ELX�DF�LO���ZDQGHOO#SV\FK�VWDQIRUG�HGX
����XUO���ZZZ�FV�ELX�DF�LO�aKDJLW


