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2YHUYLHZ
:DYHIURQW�FXUYDWXUH�VHQVLQJ LV�D�SRZHUIXO�WHFKQLTXH�ZLWK�DSSOLFDWLRQV�LQ�PDQ\�ILHOGV�RI�RSWLFDO�
PHWURORJ\��,W�RIIHUV�KLJK�VHQVLWLYLW\��ZLGH�G\QDPLF�UDQJH�DQG�IOH[LEOH�VSDWLDO�UHVROXWLRQ�
FKDUDFWHULVWLFV��
'HVSLWH�LWV�PDQ\�DGYDQWDJHV��FXUYDWXUH�VHQVLQJ�UHTXLUHV�PHDVXUHPHQW�RI�WKH�LQWHQVLW\�SURILOH�LQ�
WZR�GLIIHUHQW�SODQHV�DORQJ�WKH�RSWLFDO�D[LV�DQG�SUHYLRXVO\�WKLV�KDG�WKH�GLVDGYDQWDJH�RI�KDYLQJ�WR�
PHFKDQLFDOO\�PRYH�WKH�GHWHFWRU��RU�FROOHFWLRQ�RSWLFV��7KLV�PHDQW�WKDW�LPSOHPHQWDWLRQV�RI�
FXUYDWXUH�VHQVLQJ�ZHUH�OHVV�UHOLDEOH�DQG�UREXVW�WKDQ�RWKHU�PHWKRGV�
7KH�$:6�����WKH�RQO\�FRPPHUFLDOO\�DYDLODEOH�ZDYHIURQW�FXUYDWXUH VHQVRU��RYHUFRPHV�DOO�RI�
WKHVH�SUREOHPV�E\�LQFRUSRUDWLQJ�D�SDWHQWHG�GHYLFH�NQRZQ�DV�WKH�,PDJH�0XOWL3OH[LQJ��,0370���
GLIIUDFWLRQ�JUDWLQJ��7KH�,0370 LV�D�TXDGUDWLFDOO\�GLVWRUWHG�GLIIUDFWLRQ�JUDWLQJ�GHVLJQHG�WR�
VLPXOWDQHRXVO\�SURGXFH�WKH�WZR�LPDJHV�RI�WKH�ZDYHIURQW�UHTXLUHG�IRU�FXUYDWXUH�VHQVLQJ��DQG�WR�
VSDWLDOO\�VHSDUDWH�WKHP�RQWR�D�VLQJOH�LPDJH�SODQH���7KH�LPDJH�VHQVRU�LQ�WKLV�FDVH�LV�D�&&'�
DUUD\��7KH�WZR�LQWHQVLW\�SURILOHV�RI�WKH�EHDP�FDQ�WKHQ�EH�UHFRUGHG�DQG�DQDO\]HG�ZLWK�QR�QHHG�
IRU�PRYLQJ�SDUWV�
:DYHIURQW�VHQVLQJ�KDV�EHHQ XVHG�IRU�ZDYHIURQW�PHDVXUHPHQW�LQ�DVWURQRPLFDO�DSSOLFDWLRQV�IRU�
PDQ\�\HDUV���0RUH�UHFHQWO\��LQWHUHVW�KDV�JURZQ�LQ�WKH�XVH�ZDYHIURQW�VHQVLQJ�LQ�DSSOLFDWLRQV�DV�
GLYHUVH�DV�RSKWKDOPLF�VXUJHU\��RSWLFDO�PHWURORJ\��DGDSWLYH�RSWLFV��ODVHU�EHDP�SURILOLQJ��DQG�WKH�
PHDVXUHPHQW�RI�SUHFLVLRQ�PHFKDQLFDO�FRPSRQHQWV�VXFK�DV�ZDIHUV DQG DXWRPRWLYH�SDUWV��
:DYHIURQW�FXUYDWXUH VHQVLQJ�LV�DQ�LPSRUWDQW�WHFKQLTXH�LQ�WKLV�ILHOG��DQG�KDV�EHHQ�LPSOHPHQWHG�
LQ�DGDSWLYH�RSWLFV�V\VWHPV��%\�FRQWUDVW�WR�WKH�+DUWPDQQ�W\SH�V\VWHPV�ZKLFK�PHDVXUH�ORFDO�WLOWV�
RQ�WKH�ZDYHIURQW��FXUYDWXUH VHQVLQJ�LQYROYHV�PHDVXULQJ�WKH�LQWHQVLW\�SURILOH�RI�WZR�LPDJHV�RI�WKH�
ZDYHIURQW��VSDWLDOO\�VHSDUDWHG�DORQJ�WKH�D[LV�RI�WKH�EHDP��7KLV�LV�DFKLHYHG�E\�WKH�,0370

TXDGUDWLF�GLIIUDFWLRQ�JUDWLQJ�ZKLFK�KDV�WKH�XQLTXH�DELOLW\�WR�VDPSOH�WKH�ZDYHIURQW�DW�WZR�SODQHV�
DQG�IRUP�WZR�LPDJHV�VLGH�E\�VLGH�RQ�D�&&'�FDPHUD��DV�VKRZQ�E\�WKH�EOXH�UD\V�DQG�UHG�UD\V�LQ�
)LJXUH���

)LJXUH����2SWLFDO�DUUDQJHPHQW�LQ�WKH�$:6�����ZLWK�TXDGUDWLF�JUDWLQJ�
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7KHQ��E\�FRPSDULQJ�WKH�GLIIHUHQFH�LQ�LQWHQVLW\�EHWZHHQ�WKH�WZR�LPDJHV��RQ�D�SRLQW�E\�SRLQW�
EDVLV��WKH�D[LDO�GHULYDWLYH�RI�LQWHQVLW\�RYHU�WKH�LPDJH�SODQH�� ]�]�\�[�, ww ��FDQ�EH�GHWHUPLQHG��
7KH�ZDYHIURQW�VKDSH�� �]�\�[�I ��FDQ�WKHQ�EH�UHFRQVWUXFWHG�E\�VROYLQJ�WKH�3RLVVRQ�HTXDWLRQ��
VKRZQ�EHORZ��
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)URP�����LW�FDQ�EH�VHHQ�WKDW�WKH�GLIIHUHQFH�LQ�LQWHQVLWLHV�EHWZHHQ�WKH�WZR�LPDJHV�LV��LQ�IDFW��
SURSRUWLRQDO�WR�WKH�VHFRQG�GHULYDWLYH�RI�WKH�ZDYHIURQW�VKDSH� �]�\�[�I ��DQG�VR�WKH�WHFKQLTXH�LV�
RQH�RI FXUYDWXUH VHQVLQJ��LQ�FRQWUDVW�WR�WKH�+DUWPDQQ�VHQVRU�WKDW�PHDVXUHV�WKH�ILUVW�GHULYDWLYH�
RI�WKH�ZDYHIURQW��NQRZQ�DV�WLS�DQG�WLOW�

=HUQLNH�3RO\QRPLDOV
7KH�DFWXDO�VKDSH�RI�DQ�DEHUUDWHG�RSWLFDO�ZDYHIURQW�LV�RIWHQ�UHSUHVHQWHG�PDWKHPDWLFDOO\�E\�D�
SDUWLFXODU�VHW�RI�IXQFWLRQV�NQRZQ�DV�WKH�=HUQLNH�SRO\QRPLDOV��7KHVH�SRO\QRPLDOV�DUH�WKH�VDPH�
IRUP�DV�WKH�W\SHV�RI�DEHUUDWLRQV�RIWHQ�REVHUYHG�LQ�RSWLFDO�WHVWV DQG�WKH\�PD\�EH UHDGLO\
FDOFXODWHG�IURP�WKH�UHFRQVWUXFWHG�ZDYHIURQW�GHVFULEHG�DERYH��:KHQ�KLJKHU�RUGHU�DEHUUDWLRQV�
DUH�QRW�SUHVHQW��WKH�ILUVW�IHZ�=HUQLNH�SRO\QRPLDOV�KDYH�FORVH�FRUUHVSRQGHQFH�WR��WKH�6HLGHO�
DEHUUDWLRQV�RI�WUDGLWLRQDO�WKLUG�RUGHU�RSWLFV��VXFK�DV�DVWLJPDWLVP��FRPD�DQG�VSKHULFDO�DEHUUDWLRQ��
,W�VKRXOG EH�QRWHG��KRZHYHU��WKDW�KLJKHU�RUGHU�=HUQLNH�PRGHV�DOVR�FRQWDLQ�D�FRPSRQHQW�RI�WKH�
ORZHU�RUGHU�DEHUUDWLRQV�RI�WKH�VDPH�W\SH��)RU�H[DPSOH��=�

� ��ZKLFK�LV�VHFRQGDU\�FRPD��DOVR�
FRQWDLQV�LQIRUPDWLRQ�RQ�SULPDU\�FRPD�DQG�VR��LI�WKLV�WHUP�LV�QRQ�]HUR�WKHQ�WKH�HTXDOLW\�RI�WKH�
6HLGHO�DQG�=HUQLNH�WHUPV�IRU�SULPDU\�FRPD�LV�QR�ORQJHU�PDLQWDLQHG�� &RPELQDWLRQV�RI KLJKHU�
RUGHU�=HUQLNH�SRO\QRPLDOV�DUH��KRZHYHU��D�YHU\�SRZHUIXO�PHDQV�RI�UHSUHVHQWLQJ�WKH�H[DFW�VKDSH�
RI�D�GLVWRUWHG�RU�DEHUUDWHG�ZDYHIURQW�
7KH�$:6����W\SLFDOO\�FRPSXWHV�FRHIILFLHQWV�IRU�WKH�ILUVW�WHQ�=HUQLNH�SRO\QRPLDOV��$�IHZ�ORZ�
RUGHU�=HUQLNH�SRO\QRPLDOV�DUH�VKRZQ�LQ�)LJXUH����EHORZ�

)LJXUH����*UDSKLFDO�UHSUHVHQWDWLRQ�RI�VRPH�ORZ�RUGHU�=HUQLNH�3RO\QRPLDOV

$SSOLFDWLRQV
&XUYDWXUH�VHQVLQJ�KDV�PDQ\�EHQHILWV�LQ�RSWLFDO�PHWURORJ\��%HFDXVH�LW�LV�IDVW��LQVHQVLWLYH�WR�
YLEUDWLRQ�DQG�GRHVQ¶W�UHTXLUH�D�KLJKO\�FRKHUHQW�OLJKW�VRXUFH�LW�FDQ�EH�LQWURGXFHG�LQWR�

�
�= 'HIRFXV �

�= $VWLJPDWLVP �
�= &RPD �

�= 6SKHULFDO�DEHUUDWLRQ
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HQYLURQPHQWV�ZKHUH�LQWHUIHURPHWHUV�FDQQRW�EH�XVHG� VXFK�DV�RQ�WKH�VKRS�IORRU�LQ�WKH�RSWLFDO�
PDQXIDFWXULQJ HQYLURQPHQW��,W HQDEOHV�PDQXIDFWXUHUV�RI�D�ZLGH�UDQJH�RI�SUHFLVLRQ�RSWLFDO�DQG�
PHFKDQLFDO�SURGXFWV�WR�LPSURYH�TXDOLW\�E\�WDNLQJ�KLJK�DFFXUDF\�PHDVXUHPHQWV�ZKHUHYHU�WKH\�
DUH�QHHGHG��7\SLFDOO\��LQWHUIHURPHWHUV�UHTXLUH�VWDEOH�HQYLURQPHQWV�DQG�FRQWUROOHG�FRQGLWLRQV�VR�
WKH\�DUH�XVXDOO\�FRQVLJQHG�WR�D�PHDVXUHPHQW�RU�VWDQGDUGV�ODE��
%HFDXVH DOO�WKH�GDWD�DFTXLVLWLRQ�FDQ�EH�DFTXLUHG�LQ�D�VLQJOH�IUDPH��LW�PHDQV�WKDW�WKH�$:6����LV�
FDSDEOH�RI�UHDO�WLPH�PHDVXUHPHQW��LV�LQVHQVLWLYH�WR�YLEUDWLRQ��DQG�LV�UREXVW�DQG�FRPSDFW�LQ�VL]H�
)LJXUH�� VKRZV�D�FRPSDULVRQ�RI�WKH�ILUVW�IHZ�=HUQLNH�PRGHV�FRPSXWHG�IURP�DQ�LQWHUIHURPHWULF�
PHDVXUHPHQW�RI�D�VXUIDFH�DQG�WKH�FRUUHVSRQGLQJ�PHDVXUHPHQWV�PDGH�XVLQJ�WKH�$:6����
ZDYHIURQW�VHQVRU��,W�FDQ�EH�VHHQ�WKDW�WKH�WZR�VHWV�RI�GDWD�DJUHH�ZLWK�HDFK�RWKHU�WR�ZLWKLQ�WKH�
H[SHULPHQWDO�HUURU�RI�WKH�PHDVXUHPHQWV�

)LJXUH����&RPSDULVRQ�RI�=HUQLNH�FRHIILFLHQWV�PHDVXUHG�E\�,QWHUIHURPHWHU�
DQG�:DYHIURQW�6HQVRU

$SSOLFDWLRQV�RI�ZDYHIURQW�FXUYDWXUH�VHQVLQJ�LQFOXGH�VXFK�GLYHUVH�ILHOGV�DV�RSWLFDO�DVWURQRP\��
RSKWKDOPRPHWU\��ODVHU�EHDP�SURILOLQJ��RSWLFDO�FRPSRQHQW�WHVWLQJ� DQG�PLFURVFRS\�
:DYHIURQW�FXUYDWXUH�VHQVLQJ�LV�SDUWLFXODUO\�DSSOLFDEOH�LQ�WKH�ILHOG�RI�DGDSWLYH�RSWLFV� ZKHUH�WKH�
FRPSRQHQWV�RI�DQ�RSWLFDO�V\VWHP�DUH�DFWLYHO\�DGMXVWHG�WR�PDLQWDLQ�KLJK�LPDJH�TXDOLW\��)RU�
H[DPSOH��WKH�UHVROXWLRQ�RI�JURXQG�EDVHG�WHOHVFRSHV LV�KLJKO\�GHSHQGHQW�RQ�WKH�DPRXQW�RI�
DWPRVSKHULF�WXUEXOHQFH�SUHVHQW��DV�WKLV�FDXVHV�GLVWRUWLRQ�WR�WKH�ZDYHIURQW�DQG�KHQFH�D�
UHGXFWLRQ�LQ�LPDJH�TXDOLW\��,Q�DQ�DGDSWLYH�RSWLFDO�V\VWHP�WKH�GLVWRUWLRQ�LV�GLUHFWO\�PHDVXUHG�E\�D�
ZDYHIURQW�VHQVRU�ZKLFK�WKHQ�SURYLGHV�D�FRQWURO�VLJQDO�IRU�FRUUHFWLYH�RSWLFV�VXFK�DV�GHIRUPDEOH�
PLUURUV��6XFK�V\VWHPV�W\SLFDOO\�KDYH�WR�ZRUN�DW�VSHHGV�RI�VHYHUDO�KXQGUHG�+HUW]�LQ�RUGHU�WR�NHHS�
XS�ZLWK�UDSLG�FKDQJHV�LQ�WKH�DWPRVSKHUH�
$QRWKHU�DGDSWLYH�RSWLF�DSSOLFDWLRQ�LV�LQ�WKH�FRQWURO�RI�WKH�ZDYHIURQW�LQ�KLJK�HQHUJ\�ODVHUV�ZKHUH�
WKHUPDO�GLVWRUWLRQ�RI�WKH�JDLQ�PHGLXP�FDQ�OHDG�WR�KRW�VSRWV�DQG�VXEVHTXHQW�GDPDJH�WR�WKH�ODVHU�
RSWLFV��:DYHIURQW�VHQVLQJ�HQDEOHV�WKH�ZDYHIURQW�WR�EH�DFWLYHO\�FRQWUROOHG�DQG��WKXV�DYRLG�
SRWHQWLDOO\�FDWDVWURSKLF�IDLOXUH�

=HUQLNH�PRGH�QXPEHU

,QWHUIHURPHWHU
:DYHIURQW�VHQVRU

�
�=

�
�=

�
�
�= �

�=
�

�
�= �

�=
�

�
�= �

�=



�������$UGHQ�3KRWRQLFV�/WG�± $OO�ULJKWV�UHVHUYHG� 3DJH�� RI��

,Q�RSKWKDOPRPHWU\��ZDYHIURQW�VHQVLQJ�LV�LQFUHDVLQJO\�EHLQJ�XVHG WR�FKDUDFWHULVH�KLJKHU�RUGHU�
DEHUUDWLRQV�LQ�WKH�KXPDQ�H\H��SURYLGLQJ�YLWDO�LQIRUPDWLRQ�IRU FRUUHFWLYH�ODVHU�H\H�VXUJHU\�� 7KH�
XVH�RI�=HUQLNH�SRO\QRPLDOV�DV�D�PHDQV�RI�GHVFULELQJ�WKH�PHDVXUHG�DEHUUDWLRQV�RI�WKH�H\H�ZDV�
SUHIHUUHG�RYHU�WUDGLWLRQDO�6HLGHO�IXQFWLRQV�E\�D�VSHFLDO�WDVN�IRUFH�RI�WKH�2SWLFDO�6RFLHW\�RI�
$PHULFD LQ������
/DVHU�EHDP�SURILOLQJ�LV�DQRWKHU�DUHD�LQ�ZKLFK�WKH�$:6����ZDYHIURQW�FXUYDWXUH�VHQVRU�KDV�
DSSOLFDWLRQV��,QIRUPDWLRQ�RQ�WKH�ODVHU�EHDP�ZDYHIURQW�LV�YDOXDEOH�WR�XVHUV�RI�LQGXVWULDO�ODVHU�
XVHUV��EHFDXVH�LW�HQDEOHV�WKHP�WR�RSWLPL]H�WKH�EULJKWQHVV�DQG�SHUIRUPDQFH�RI�WKHLU�ODVHUV��$Q�
HQKDQFHPHQW�RI�WKH�,03�JUDWLQJ�ZKLFK�LV FXUUHQWO\�XQGHU�LQYHVWLJDWLRQ�VKRXOG�HQDEOH�WKH�V\VWHP�
WR�SURGXFH�UHDO�WLPH�0�VTXDUHG�PHDVXUHPHQWV��ZKLFK�ZLOO�JLYH�XVHUV�YDOXDEOH�LQIRUPDWLRQ�RQ�WKH�
RSWLFDO�DOLJQPHQW�RI�WKHLU�ODVHUV��DQG�WKH�IRFXVVLQJ�RI�WKH�RXWSXW�EHDP��7KH�PHDVXUHPHQW�LV�
DJDLQ�SHUIRUPHG�LQ�UHDO�WLPH�ZLWK�QR�PRYLQJ�SDUWV�VR�EULQJV�SDUWLFXODU�DGYDQWDJHV�WR�SXOVHG�
ODVHUV�DQG�ODVHUV�ZKHUH�WKH�EHDP�FKDUDFWHULVWLFV�DUH�FKDQJLQJ��VXFK�DV�GXULQJ�ZDUP�XS�
:DYHIURQW�VHQVLQJ�KDV�DOVR�EHHQ�DSSOLHG�WR�LPSURYLQJ�LPDJH�TXDOLW\�LQ�FRQIRFDO�PLFURVFRS\�
ZKHUH�WKH�VHFWLRQLQJ�SURSHUW\�RI�VXFK�PLFURVFRSHV�PHDQV�WKDW�LQQHU�OD\HUV�RI�DQ�REMHFW�DUH�
YLHZHG�WKURXJK�RXWHU�OD\HUV��OHDGLQJ�WR�ZDYHIURQW�GLVWRUWLRQ��$Q�DGDSWLYH�RSWLF�V\VWHP�XWLOLVLQJ�D�
SLH]RHOHFWULFDOO\�FRQWUROOHG�PLUURU�WR�SURYLGH�WLS�DQG�WLOW�FRUUHFWLRQ�KDV�UHFHQWO\�EHHQ�VKRZQ�WR�
LPSURYH�LPDJH�TXDOLW\�LQ�D�FRQIRFDO�PLFURVFRSH�TXLWH�GUDPDWLFDOO\��
:DYHIURQW�VHQVLQJ�DOVR�KDV�DSSOLFDWLRQ�LQ�WHVWLQJ�LQGLYLGXDO�RSWLFDO�FRPSRQHQWV��VXFK�DV�OHQVHV�
DQG�PLUURUV��7KLV�LQIRUPDWLRQ�FDQ�OHDG�WR�UHGXFHG�GHYHORSPHQW�WLPHV��UHGXFHG�FRPSRQHQW�FRVW�
DQG�LPSURYHG�RSWLFDO�SHUIRUPDQFH��7\SLFDOO\�WKH�ZDYHIURQW�UHIOHFWHG�IURP�D�VXUIDFH�XQGHU�WHVW�LV�
FRPSDUHG�WR�WKDW�IURP�D�UHIHUHQFH�VXUIDFH�HQDEOLQJ�ZDYHIURQW�HUURUV��RU�DEHUUDWLRQV��WR�EH�
GHWHUPLQHG�

)LJXUH����$:6����WHVWLQJ�IODWQHVV�RI�PDJQHWLF�VWRUDJH�GLVF

6XPPDU\
:DYHIURQW�FXUYDWXUH�VHQVLQJ��DV�LPSOHPHQWHG�LQ�WKH�$:6�����IRU�WKH�ILUVW�WLPH�RIIHUV�DOO�WKH�
DGYDQWDJHV�RI�KLJK�DFFXUDF\� UHDO�WLPH PHDVXUHPHQW��DORQJ�ZLWK�WKH�GHVLJQ�IOH[LELOLW\�IRU�KLJK�
G\QDPLF�UDQJH�IRU�PHDVXUHPHQW�RI�RSWLFDO�V\VWHPV��KLJK�VSDWLDO�UHVROXWLRQ�IRU�EHDP�SURILOLQJ��RU�
ODUJH�DSHUWXUHV�IRU�WHVWLQJ�PHFKDQLFDO�FRPSRQHQWV���
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5HIHUHQFHV
� 0��6RWR�HW�DO���³3HUIRUPDQFH�DQDO\VLV�RI�FXUYDWXUH�VHQVRUV��RSWLPXP�SRVLWLRQLQJ�RI�WKH�
PHDVXUHPHQW�SODQHV´��2SWLFV�([SUHVV��9RO������1R�������2FWREHU�������SS������������
� -�&��:\DQW�DQG�.��&UHDWK���%DVLF�:DYHIURQW�$EHUUDWLRQ�7KHRU\�IRU�2SWLFDO�0HWURORJ\���$SSOLHG�
2SWLFV�DQG�2SWLFDO�(QJLQHHULQJ��9RO��;,��&KDSWHU����$FDGHPLF�3UHVV��������
� )��5RGGLHU��³&XUYDWXUH�VHQVLQJ�DQG�FRPSHQVDWLRQ��D�QHZ�FRQFHSW�LQ�DGDSWLYH�RSWLFV´��$SSO��
2SW�������������SS����������
� /��$OEHUWR�HW�DO���³3UHOLPLQDU\�5HVXOWV�RI�DQ�,QVWUXPHQW�IRU�0HDVXULQJ�WKH�2SWLFDO�$EHUUDWLRQV�RI�
WKH�+XPDQ�(\H³��%UD]LOLDQ�-RXUQDO�RI�3K\VLFV��YRO������QR�����0DUFK��������SS��������
� /��1��7KLERV��HW�DO����$�96,$�VSRQVRUHG�HIIRUW�WR�GHYHORS�PHWKRGV�DQG�VWDQGDUGV�IRU�WKH�
FRPSDULVRQ�RI�WKH�ZDYHIURQW�DEHUUDWLRQ�VWUXFWXUH�RI�WKH�H\H�EHWZHHQ�GHYLFHV�DQG�ODERUDWRULHV����
9LVLRQ�6FLHQFH�DQG�,WV�$SSOLFDWLRQV���2SWLFDO�6RFLHW\�RI�$PHULFD��:DVKLQJWRQ��'�&����������SS�
���������KWWS���UHVHDUFK�RSW�LQGLDQD�HGX�/LEUDU\�96,$�6WDQGDUGV�7236�B��KWPO�%DFNJURXQG
� 3��:��)HNHWH�HW�DO���³$GDSWLYH�RSWLFV�RQ�D�FRQIRFDO�PLFURVFRSH´��'HSDUWPHQW RI�3K\VLFDO�2SWLFV��
6FKRRO�RI�3K\VLFV��8QLYHUVLW\�RI�6\GQH\��$XVWUDOLD��
KWWS���ZZZ�SK\VLFV�XV\G�HGX�DX�SK\VRSW�FRQIRFDO��&DQDGD���UWI
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&RQWDFW�LQIRUPDWLRQ�

0U�$QGUHZ�*�+DOODP
+DOF\RQ�2SWLFDO�6HUYLFHV

:LQFKHVWHU�5RDG
:DOWKDP�&KDVH

+DPSVKLUH
62����/*

8.
�������������������

DKDOODP#KDOF\RQ�RSWLFDO�FR�XN
ZZZ�KDOF\RQ�RSWLFDO�FR�XN

0U�'DYLG�$�5RELQVRQ
$UGHQ�3KRWRQLFV�/WG

���&KDQWU\�+HDWK�&UHVFHQW
.QRZOH
6ROLKXOO
%����1-

8.
�������������������

GURELQVRQ#DUGHQSKRWRQLFV�FRP
ZZZ�DUGHQSKRWRQLFV�FRP


