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>6HSWHPEHU�����

&RPSDT�&RPSXWHU

&RUSRUDWLRQ

&217(176

([HFXWLYH�2YHUYLHZ([HFXWLYH�2YHUYLHZ ����������������������

2YHUYLHZ�RI2YHUYLHZ�RI

0DJQHWLF�5HFRUGLQJ0DJQHWLF�5HFRUGLQJ ����������������������

2YHUYLHZ�RI2YHUYLHZ�RI

&OHDQLQJ�DQG&OHDQLQJ�DQG

'URSRXWV'URSRXWV������������������������������������������������������

0HGLD�/LIH�DQG�7DSH0HGLD�/LIH�DQG�7DSH

6WUHDPLQJ6WUHDPLQJ ��������������������������������������������������

6XSSRUWHG�7DSH6XSSRUWHG�7DSH

7HFKQRORJLHV�DQG7HFKQRORJLHV�DQG

5HFRPPHQGHG5HFRPPHQGHG

&OHDQLQJV&OHDQLQJV ��������������������������������������������������

��4,&�'ULYH�2YHUYLHZ ������������� �

��4,&�&OHDQLQJ ���������������������� �

��'$7�'ULYH�2YHUYLHZ ������������ �

��'$7�&OHDQLQJ ��������������������� �

��'/7�'ULYH�2YHUYLHZ ������������ �

��'/7�&OHDQLQJ���������������������� �

&OHDQLQJ�7DSH�'ULYH&OHDQLQJ�7DSH�'ULYH

3URFHGXUH3URFHGXUH ��������������������������������������������������

&OHDQLQJ�)UHTXHQF\&OHDQLQJ�)UHTXHQF\ ����������������������

5HFRPPHQGHG�7DSH5HFRPPHQGHG�7DSH

&DUWULGJHV&DUWULGJHV ��������������������������������������������������

7DSH�'ULYHV��0HGLD��DQG�WKH�,PSRUWDQFH�RI7DSH�'ULYHV��0HGLD��DQG�WKH�,PSRUWDQFH�RI
&OHDQLQJ&OHDQLQJ
7KH�PDLQ�REMHFWLYH�RI�WKLV�SDSHU�LV�WR�GHWDLO�ZK\�WDSH�GULYHV�PXVW�EH�FOHDQHG�SHULRGLFDOO\

DQG�WKH�FOHDQLQJ�UHTXLUHPHQWV�IRU�HDFK�WDSH�WHFKQRORJ\���,Q�DGGLWLRQ��VHYHUDO�RWKHU�WRSLFV

DUH�DGGUHVVHG�LQFOXGLQJ�

x� 2YHUYLHZ�RI��PDJQHWLF�UHFRUGLQJ

x� 2YHUYLHZ�RI�FOHDQLQJ�DQG�GURSRXWV

x� 0HGLD�OLIH�DQG�WDSH�VWUHDPLQJ

x� 6XSSRUWHG�WDSH�WHFKQRORJLHV�DQG�UHFRPPHQGHG�FOHDQLQJ�LQWHUYDOV

x� 7DSH�GULYH�FOHDQLQJ�SURFHGXUHV

x� 5HFRPPHQGHG�WDSH�GDWD�DQG�FOHDQLQJ�FDUWULGJHV

(;(&87,9(�29(59,(:

7DSH�GULYH�FOHDQLQJ�LV�DQ�HVVHQWLDO�SDUW�RI�WDSH�GULYH�PDLQWHQDQFH�DQG�LV�UHTXLUHG�IRU�RSWLPXP

SHUIRUPDQFH�DQG�UHOLDELOLW\���,I�D�WDSH�GULYH�LV�QRW�FOHDQHG�UHJXODUO\��SDUWLFOH�EXLOGXS�ZLOO�LQWHUIHUH

ZLWK�RSHUDWLRQ�RI�WKH�UHDG�ZULWH�KHDG���%XLOGXS�RQ�UHDG�ZULWH�KHDGV�VORZV�GRZQ�WDSH�GULYH

RSHUDWLRQ��LQFUHDVHV�GURSRXWV��ZDVWHV�VWRUDJH�FDSDFLW\��LQFUHDVHV�WKH�FKDQFH�RI�GDWD�HUURUV��DQG

PD\�FDXVH�WDSH�GULYH�HUURUV�

/LVWHG�EHORZ�DUH�VRPH�RI�WKH�PRUH�FRPPRQ�HUURUV�DQG�UHVXOWV�WKDW�PD\�RFFXU�LI�WDSH�GULYHV�DUH�QRW

SURSHUO\�FOHDQHG�DQG�PDLQWDLQHG�

x� 0HGLD�HUURUV

x� :ULWH�HUURUV

x� 5HDG�HUURUV

x� 5HGXFHG�WDSH�FDSDFLW\

x� 5HGXFHG�EDFNXS�SHUIRUPDQFH

&RPSDT�)LHOG�3HUVRQQHO�PD\�REWDLQ�PRUH�GHWDLOHG�LQIRUPDWLRQ�RU�VXEPLW�DQ\�RWKHU�FRPPHQWV�UHJDUGLQJ�WKLV�FRPPXQLFDWLRQ�YLD
LQWHUQDO�EPDLO�WR�DGGUHV���WHFKBFRP#KZ�GHY#V\V�KRX�
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127,&(

7KH�LQIRUPDWLRQ�LQ�WKLV�SXEOLFDWLRQ�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�

&203$4 �&20387(5 �&25325$7,21 �6+$// �127 �%( �/ ,$%/( �)25 �7(&+1,&$/

25 �(',725,$/ �(55256 �25 �20,66 ,216 �&217$,1(' �+(5(,1 � � �125 �)25

,1&,'(17$/ �25 �&216(48(17,$/ �'$0$*(6 �5(68/7,1* �)520�7+(

)851,6+,1* � �3(5)250$1&( � �25 �86( �2) �7+,6 �0$7(5,$/ � � �7+,6 �0$7(5,$/ � , 6

3529,'(' � ¦$6 � , 6 § �:,7+ �12 �:$55$17,(6 �2) �$1< �.,1' � �(;35(66 �25 � ,03/,(' �

&203$4 �&20387(5 �&25325$7,21 �(;35(66/< �' ,6&/$,06 �$1< � ,03/,('

:$55$17(,6 � � ,1&/8',1* �7+( � ,03/,(' �:$55$17,(6 �2) �0(5&+$17$%,/ ,7< �

) ,71(66 �)25 �3$57,&8/$5 �385326( � �*22' �7 ,7/( �$1' �$*$,167

,1)5,1*(0(17 �

7KLV�SXEOLFDWLRQ�GRHV�QRW�FRQVWLWXWH�DQ�HQGRUVHPHQW�RI�WKH�SURGXFW�RU�SURGXFWV�WKDW�ZHUH�WHVWHG�

7KH�FRQILJXUDWLRQ�RU�FRQILJXUDWLRQV�WHVWHG�RU�GHVFULEHG�PD\�RU�PD\�QRW�EH�WKH�RQO\�DYDLODEOH

VROXWLRQ���7KLV�WHVW�LV�QRW�D�GHWHUPLQDWLRQ�RI�SURGXFW�TXDOLW\�RU�FRUUHFWQHVV��QRU�GRHV�LW�HQVXUH

FRPSOLDQFH�ZLWK�DQ\�IHGHUDO��VWDWH�RU�ORFDO�UHTXLUHPHQWV���&RPSDT�GRHV�QRW�ZDUUDQW�SURGXFWV

RWKHU�WKDQ�LWV�RZQ�VWULFWO\�DV�VWDWHG�LQ�&RPSDT�SURGXFW�ZDUUDQWLHV�

3URGXFW�QDPHV�PHQWLRQHG�KHUHLQ�PD\�EH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI�WKHLU

UHVSHFWLYH�FRPSDQLHV�

&RPSDT��&RPSDT�,QVLJKW�0DQDJHU��6\VWHPSUR��6\VWHPSUR�/7��3UR/LDQW��49LVLRQ��6/7�

3UR/LQHD��6PDUW6WDUW��1HW)OH[��'LUHFW3OXV��4XLFN)LQG��5HPRWH3DT��%DFN3DT��7HFK3DT�

6SHHG3DT��4XLFN%DFN��3DT)D[��UHJLVWHUHG�8QLWHG�6WDWHV�3DWHQW�DQG�7UDGHPDUN�2IILFH�

3UR6LJQLD��6RIW3DT��)LUVW3DT��6ROXWLRQ3DT��(DV\3RLQW��(=�+HOS��0D[/LJKW��0XOWL/RFN�

4XLFN%ODQN��4XLFN/RFN��7UL)OH[�$UFKLWHFWXUH�DQG�8OWUD9LHZ��DUH�WUDGHPDUNV�DQG�RU�VHUYLFH

PDUNV�RI�&RPSDT�&RPSXWHU�&RUSRUDWLRQ�

2WKHU�SURGXFW�QDPHV�PHQWLRQHG�KHUHLQ�PD\�EH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI�WKHLU

UHVSHFWLYH�FRPSDQLHV�

������&RPSDT�&RPSXWHU�&RUSRUDWLRQ�

0LFURVRIW��:LQGRZV��:LQGRZV�17��:LQGRZV�17�$GYDQFHG�6HUYHU��64/�6HUYHU�IRU�:LQGRZV�17

DUH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI�0LFURVRIW�&RUSRUDWLRQ�

7DSH�'ULYHV��0HGLD��DQG�WKH�,PSRUWDQFH�RI��&OHDQLQJ
)LUVW�(GLWLRQ��6HSWHPEHU������

'RFXPHQW�1XPEHU����$�����
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29(59,(:�2)�0$*1(7,&�5(&25',1*

7DSH�GULYHV�RSHUDWH�E\�SDVVLQJ�D�WKLQ�SLHFH�RI�SODVWLF�WDSH�FRYHUHG�ZLWK�PDJQHWLF�SDUWLFOHV��WKH

WDSH�PHGLD��DFURVV�D�UHDG�ZULWH�KHDG���$V�WKH�WDSH�PHGLD�SDVVHV�RYHU�WKH�KHDG��ZHDU�RFFXUV�RQ

ERWK�WKH�WDSH�DQG�WKH�UHDG�ZULWH�KHDG�FDXVLQJ�VPDOO�DPRXQWV�RI�PDJQHWLF�SDUWLFOHV�IURP�WKH�WDSH

PHGLD�WR�FROOHFW�RQ�WKH�KHDG���$GGLWLRQDOO\��VLQFH�WDSH�GULYHV�DUH�QRW�KHUPHWLFDOO\�VHDOHG��GXVW�DQG

RWKHU�SDUWLFOHV�JHW�LQVLGH�WKH�GULYH�PHFKDQLVP�DQG�FDQ�DOVR�EXLOG�XS�RQ�WKH�KHDG���,I�WKH�GULYH�LV

QRW�FOHDQHG�DV�UHFRPPHQGHG��SDUWLFOH�EXLOGXS�ZLOO�LQWHUIHUH�ZLWK�WKH�RSHUDWLRQ�RI�WKH�WDSH�GULYH�

29(59,(:�2)�&/($1,1*�$1'�'5232876

'URSRXWV�RFFXU�ZKHQ�WKH�VLJQDO�VWUHQJWK�IURP�WKH�UHDG�ZULWH�KHDG�LV�EHORZ�D�SUHGHWHUPLQHG

PLQLPXP�WKUHVKROG�YDOXH���:KHQ�WKLV�RFFXUV��WKH�GULYH�GHWHFWV�D�¦EDG�VSRW§�RQ�WKH�WDSH�PHGLD

DQG��UHZULWHV�WKH�GDWD�WR�WKH�QH[W�¦JRRG�VSRW�§��7KHVH�¦EDG�VSRWV�§�RU�XQXVHG�VHFWLRQV�RI�WDSH

PHGLD��DUH�UHIHUUHG�WR�DV�GURSRXWV���'URSRXWV�DUH�FDXVHG�E\�WKUHH�SULPDU\�IDFWRUV���LPSHUIHFWLRQV

LQ�WKH�PDJQHWLF�FRDWLQJ�RQ�WKH�WDSH�PHGLD��ZRUQ�UHDG�ZULWH�KHDGV��DQG�GLUW\�UHDG�ZULWH�KHDGV�

5HJXODU�FOHDQLQJ�UHGXFHV�WKH�RFFXUUHQFH�RI�GURSRXWV�WKDW�UHVXOW�LQ�UHGXFHG�WDSH�FDSDFLW\�DQG

EDFNXS�SHUIRUPDQFH�

0(',$�/,)(�$1'�7$3(�675($0,1*

7\SLFDOO\�WDSH�PHGLD�PDQXIDFWXUHUV�VSHFLI\�PHGLD�OLIH�LQ�WHUPV�RI�SDVVHV�QRW�WKH�QXPEHU�RI

EDFNXSV�IRU�D�WDSH���7KH�OLIH�RI�WKH�PHGLD�LQ�WHUPV�RI�IXOO�EDFNXSV�FDQ�EH�DSSUR[LPDWHG�E\

GLYLGLQJ�WKH�PHGLD�VSHFLILFDWLRQ�IRU�WKH�QXPEHU�RI�SDVVHV�E\�WKH�QXPEHU�RI�WUDFNV�RQ�D�WDSH���)RU

H[DPSOH�RQ�WKH�����$&$�GULYH�WKHUH�DUH����WUDFNV�RQ�WKH�WDSH�FDUWULGJH�ZKLFK�LV�UDWHG�IRU�����

SDVVHV���7KLV�HTXDWHV�WR�DSSUR[LPDWHO\������SDVVHV����WUDFNV ����IXOO�EDFNXSV���1RWH���7KLV

FDOFXODWLRQ�DVVXPHV�WKDW�WKH�GULYH�LV�VWUHDPLQJ�DQG�GRHV�QRW�DSSO\�WR�'$7�GULYHV�

$�SDVV�LV�GHILQHG�DV�DQ\�IRUZDUG�RU�UHYHUVH�PRWLRQ�RI�WKH�WDSH�PHGLD�DFURVV�WKH�UHDG�ZULWH�KHDG�

7KH�DFWXDO�OLIH�RI�D�WDSH�FDUWULGJH�LV�GHWHUPLQHG�E\�VXFK�IDFWRUV�DV�WKH�GHVLJQ�RI�WKH�WDSH�SDWK�DQG

KHDG��WKH�QXPEHU�RI�SDVVHV��RU�WUDFNV��D�GULYH�UHTXLUHV�IRU�RQH�FRPSOHWH�EDFNXS��KXPLGLW\�DQG

WHPSHUDWXUH��DQG�ZKHWKHU�WKHUH�LV�D�KHDGHU�DW�WKH�EHJLQQLQJ�RI�WKH�WDSH�WKDW�LV�UHDG�DQG�XSGDWHG

IUHTXHQWO\�FDXVLQJ�DGGLWLRQDO�SDVVHV�

$QRWKHU�LPSRUWDQW�IDFWRU�WKDW�DIIHFWV�PHGLD�DQG�KHDG�OLIH�LV�WDSH�VWUHDPLQJ���7DSH�GULYHV�DQG

EDFNXS�VRIWZDUH�DUH�GHVLJQHG�WR�VWUHDP�WKH�WDSH�GULYH�EHFDXVH�QRQVWUHDPLQJ�VLJQLILFDQWO\�UHGXFHV

PHGLD�OLIH��LQFUHDVHV�KHDG�ZHDU��DQG�ORZHUV�EDFNXS�SHUIRUPDQFH���6WUHDPLQJ�LV�GHILQHG�DV�D

FRQWLQXRXV�IRUZDUG�PRWLRQ�RI�WKH�WDSH�PHGLD�DFURVV�WKH�UHDG�ZULWH�KHDG�GXULQJ�D�EDFNXS�

1RQVWUHDPLQJ�LV�GHILQHG�DV�D�QRQ�FRQWLQXRXV�EDFN�DQG�IRUWK�PRWLRQ�RI�WKH�WDSH�DFURVV�WKH

UHDG�ZULWH�KHDG�

$�WDSH�GULYH�ZLOO��VWUHDP�WKH�WDSH�FDUWULGJH�ZKHQ�WKH�IROORZLQJ�FRQGLWLRQV�DUH�PHW�

x� 7KH�GLVN�GULYH�GLVN�GULYH�DUUD\�FDQ�VXSSO\�GDWD�DV�IDVW�RU�IDVWHU�WKDQ�WKH�WDSH�GULYH�FDQ�DFFHSW

GDWD�

x� 7KH�VRIWZDUH�FRQILJXUDWLRQ�RI�WKH�RSHUDWLQJ�V\VWHP�DQG�EDFNXS�VRIWZDUH�LV�RSWLPL]HG

FRUUHFWO\�WR�VXSSRUW�VWUHDPLQJ�

x� 7KH�&38�KDV�VXIILFLHQW�DYDLODEOH�SURFHVVLQJ�SRZHU�WR�KDQGOH�WKH�RYHUKHDG�RI�WUDFNLQJ�WKH

EDFNXS�SURJUHVV�DQG�WKH�SURFHVVLQJ�UHTXLUHG�WR�VWUHDP�WKH�WDSH�GULYH�ZKLOH�DFFHVVLQJ�WKH�GLVN

GULYH�GLVN�GULYH�DUUD\�
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7KH�DFWXDO�OLIH�RI�D�WDSH�FDUWULGJH

LV�GHWHUPLQHG�E\�VXFK�IDFWRUV�DV

WKH�GHVLJQ�RI�WKH�WDSH�SDWK�DQG

KHDG��WKH�QXPEHU�RI�SDVVHV��RU

WUDFNV��D�GULYH�UHTXLUHV�IRU�RQH

FRPSOHWH�EDFNXS��KXPLGLW\�DQG

WHPSHUDWXUH��DQG�ZKHWKHU�WKHUH�LV

D�KHDGHU�DW�WKH�EHJLQQLQJ�RI�WKH

WDSH�WKDW�LV�UHDG�DQG�XSGDWHG

IUHTXHQWO\�FDXVLQJ�DGGLWLRQDO

SDVVHV

5HJXODU�FOHDQLQJ�UHGXFHV�WKH

RFFXUUHQFH�RI�GURSRXWV�WKDW�UHVXOW

LQ�UHGXFHG�WDSH�FDSDFLW\�DQG

EDFNXS�SHUIRUPDQFH�

7DSH�GULYH�FOHDQLQJ�LV�DQ

HVVHQWLDO�SDUW�RI�WDSH�GULYH

PDLQWHQDQFH�DQG�LV�UHTXLUHG�IRU

RSWLPXP�SHUIRUPDQFH�DQG

UHOLDELOLW\



::+,7(�+,7(�33$3(5$3(5��FRQW��

�����$�����

6WUHDPLQJ�7DSH

1RQVWUHDPLQJ�7DSH

)LJXUH�����%DFNXS�SHUIRUPDQFH�LV�EHVW�DQG�KHDG�ZHDU�LV�PLQLPL]HG�ZKHQ�WKH�WDSH�PHGLD�VWUHDPV�SDVW�WKH

KHDG�LQ�VPRRWK��FRQWLQXRXV�PRWLRQ��7KH�SODFH�LQ�WKH�QRQVWUHDPLQJ�GLDJUDP�ZKHUH�WKH�WDSH�PRWLRQ�RYHUODSV

LV�FRQVLGHUHG�WKUHH�SDVVHV�

6833257('�7$3(�7(&+12/2*,(6�$1'�5(&200(1'('

&/($1,1*

&XUUHQW�DSSURYHG�&RPSDT�WDSH�GULYH�WHFKQRORJLHV�

x� 4XDUWHU�LQFK�FDUWULGJH��4,&��GULYHV

x� 'LJLWDO�DXGLR�WDSH��'$7��GULYHV

x� 'LJLWDO�OLQHDU�WDSH��'/7��GULYHV

4,&�'ULYH�2YHUYLHZ

7DSH�GULYHV�WKDW�UHFRUG�GDWD�RQ�TXDUWHU�LQFK�WDSH�PHGLD�DUH�UHIHUUHG�WR�DV�4,&��TXDUWHU�LQFK

FDUWULGJH��GULYHV�DQG�HPSOR\�ZKDW�LV�UHIHUUHG�WR�DV�VHUSHQWLQH�UHFRUGLQJ���$V�WKH�WDSH�PHGLD

SDVVHV�RYHU�D�VWDWLRQDU\�UHDG�ZULWH�KHDG��D�VLQJOH�WUDFN�LV�UHFRUGHG�IURP�WKH�EHJLQQLQJ�RI�WKH�WDSH

PHGLD�WR�WKH�HQG���7KH�UHDG�ZULWH�KHDG�WKHQ�PRYHV�XS�RU�GRZQ�WR�WKH�QH[W�WUDFN�UHFRUGLQJ�GDWD�LQ

WKH�RSSRVLWH�GLUHFWLRQ��4,&�GULYHV�KDQGOH�GURSRXWV�E\�PHDQV�RI�UHDG�DIWHU�ZULWH�HUURU�FKHFNLQJ

DQG�DXWRPDWLF�UHZULWH�DOJRULWKPV�

&RPSDT�RIIHUV�WKUHH�4,&�GULYH�RSWLRQV�

x� 7KH���������0HJDE\WH�7DSH�'ULYH

x� 7KH�����0HJDE\WH�$GYDQFHG�&LUFXLW�$UFKLWHFWXUH��$&$��7DSH�'ULYH

x� 7KH�����*LJDE\WH�$GYDQFHG�&LUFXLW�$UFKLWHFWXUH��$&$��7DSH�'ULYH

4,&�&OHDQLQJ

4,&�GULYHV�DUH�VRPHZKDW�VHQVLWLYH�WR�KHDG�SDUWLFOH�EXLOGXS�DQG�UHTXLUH�UHJXODU�FOHDQLQJ�

0DQXIDFWXUHUV�RI�4,&�GULYHV�UHFRPPHQG�FOHDQLQJ�WKH�GULYH�HYHU\���KRXUV�RI�RSHUDWLRQ��VHH�7DEOH

�����4,&�GULYHV�FDQ�EH�FOHDQHG�HLWKHU�ZLWK�VZDEV�DQG�DQ�LVRSURS\O�DOFRKRO�VROXWLRQ�RU�ZLWK�D

FOHDQLQJ�FDUWULGJH�

'$7�'ULYH�2YHUYLHZ

'LJLWDO�DXGLR�WDSH��'$7��GULYHV�SURYLGH�IDVW�EDFNXS�SHUIRUPDQFH�RQ���PP�WDSH�''6��GLJLWDO�GDWD

VWRUDJH��PHGLD���7R�HQVXUH�����SHUFHQW�GDWD�LQWHJULW\��'$7�GULYHV�XVH�WKUHH�OHYHOV�RI�HUURU

FRUUHFWLRQ�ZLWK����ELW�F\FOLFDO�UHGXQGDQF\�FKHFN��&5&��GHWHFWLRQ�DQG�VXSSRUW�KDUGZDUH�GDWD

FRPSUHVVLRQ���'$7�GULYHV�HPSOR\�ZKDW�LV�UHIHUUHG�WR�DV�KHOLFDO�UHFRUGLQJ�VLPLODU�WR�ZKDW�LV�XVHG

LQ�9&5V���7KH�UHDG�ZULWH�KHDG�RQ�D�'$7�GULYH�VLWV�DW�D���GHJUHH�DQJOH�WR�WKH�WDSH�PHGLD��VHH

)LJXUH������,W�UHFRUGV�GDWD�LQ�GLDJRQDO�VWULSHV�XVLQJ�D�URWDWLQJ�GUXP�KHDG�

4,&�GULYHV�DUH�VRPHZKDW

VHQVLWLYH�WR�KHDG�SDUWLFOH�EXLOGXS

DQG�UHTXLUH�UHJXODU�FOHDQLQJ��
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5HDG�:ULWH�+HDG

&RPSDT�RIIHUV�WKUHH�'$7�GULYH�RSWLRQV�

x� 7KH�����*LJDE\WH�'$7�'ULYH�

x� 7KH������*LJDE\WH�7XUER'$7�'ULYH�

x� 7KH�7XUER'$7�$XWRORDGHU�FRPELQHV�D������*LJDE\WH�7XUER'$7�'ULYH�ZLWK�HLWKHU�D���WDSH

RU�D����WDSH�FDUWULGJH�PDJD]LQH�

'$7�&OHDQLQJ

$PRQJ�WKH�WDSH�GULYHV�DYDLODEOH�WRGD\��'$7�GULYHV�DUH�RQH�RI�WKH�PRVW�VXVFHSWLEOH�WR�SDUWLFOH

EXLOGXS���,I�D�'$7�GULYH�LV�QRW�NHSW�FOHDQ��LQFUHDVHG�GURSRXWV�ZLOO�RFFXU���,W�LV�FRQFHLYDEOH�WR

ORRVH����SHUFHQW�RI�EDFNXS�FDSDFLW\�DQG�SHUIRUPDQFH�LI�WKH�UHFRPPHQGHG�KHDG�FOHDQLQJ�VFKHGXOH

LV�QRW�IROORZHG���'$7�GULYHV�PRQLWRU�ZKHQ�WKH�WRWDO�QXPEHU�RI�GURSRXWV�UHDFK�D�SUHGHWHUPLQHG

WKUHVKROG�DQG�ZLOO�VORZO\�IODVK�WKH�JUHHQ�/('�LQGLFDWLQJ�WKH�WDSH�GULYH�QHHGV�FOHDQLQJ�

7R�RSWLPL]H�'$7�SHUIRUPDQFH�WKH�IROORZLQJ�DGGLWLRQDO�UHFRPPHQGDWLRQV�IRU�FOHDQLQJ�VKRXOG�EH

IROORZHG�

x� :KHQ�XVLQJ�QHZ�WDSH�PHGLD�IRU�EDFNXSV��'$7�GULYHV�1(('�WR�EH�FOHDQHG�DIWHU�HDFK���KRXUV

RI�UHDG�ZULWH�RSHUDWLRQ�XQWLO�WKH�HQWLUH�GDWD�FDUWULGJH�V��KDV�EHHQ�XVHG���WLPHV�

x� :KHQ�XVLQJ�GDWD�FDUWULGJHV�WKDW�KDYH�DOUHDG\�EHHQ�XVHG���WLPHV��FOHDQ�'$7�GULYHV�DIWHU�HDFK

���KRXUV�RI�UHDG�ZULWH�RSHUDWLRQ�

x� &OHDQ�'$7�GULYHV�EHIRUH�GRLQJ�D�FRPSOHWH�VHUYHU�EDFNXS�

x� :KHQ�XVLQJ�D�7XUER'$7�$XWRORDGHU��NHHS�D�FOHDQLQJ�FDUWULGJH�LQ�WKH�ODVW�VORW���5HIHU�WR�\RXU

VRIWZDUH�XVHU�PDQXDO�IRU�LQVWUXFWLRQV�RQ�KRZ�WR�VFKHGXOH�DQG�SHUIRUP�FOHDQLQJ�RSHUDWLRQV

XVLQJ�WKH�VRIWZDUH�DSSOLFDWLRQ�

x� '$7�FOHDQLQJ�FDUWULGJHV�W\SLFDOO\�ODVW�DERXW����SDVVHV�

'$7�FDUWULGJHV�VKRXOG��LQFOXGH�D�ODEHO�WR�WUDFN�WKH�QXPEHU�RI�EDFNXSV�D�WDSH�KDV�EHHQ�XVHG�IRU�

:ULWLQJ�WKLV�LQIRUPDWLRQ�RQ�WKH�ODEHO�SURYLGHV�D�FRQYHQLHQW�UHFRUG�RI�KRZ�PDQ\�WLPHV�D�FDUWULGJH

KDV�EHHQ�XVHG�

2FFDVLRQDOO\�D�VLQJOH�FOHDQLQJ�F\FOH�ZLOO�QRW�IXOO\�FOHDQ�UHDG�ZULWH�KHDGV�RQ�D�'$7�GULYH���,I

EDFNXS�VRIWZDUH�UHSRUWV�HUURUV��FOHDQ�WKH�GULYH�WR�HOLPLQDWH�WKH�SRVVLELOLW\�WKDW�GLUW\�KHDGV�DUH

FDXVLQJ�WKH�HUURU���6RPHWLPHV�DV�PDQ\�DV�IRXU�RU�PRUH�F\FOHV�DUH�QHHGHG�WR�FRPSOHWH�WKH�FOHDQLQJ

EHFDXVH�'$7�GULYHV�SHUIRUP�RQO\�D�PLQLPXP�FOHDQLQJ�F\FOH�WR�UHGXFH�KHDG�ZHDU�

7KH�PDJD]LQH�JXLGH�SDWK�RI�D�7XUER'$7�$XWRORDGHU�DOVR�EHFRPHV�GLUW\���7KH�FDUWULGJH�UROOHUV

DQG�PDJD]LQH�UROOHUV�VKRXOG�EH�FOHDQHG�HYHU\���ZHHNV��7KH�&RPSDT�7XUER'$7�$XWRORDGHU�8VHU

)LJXUH����'$7�GULYHV�UHFRUG�GDWD�E\�PHDQV�RI�KHOLFDO

VFDQQLQJ��7KLV�WHFKQRORJ\�UHTXLUHV�WKDW�WKH�WDSH�PHGLD�EH

ZUDSSHG�DURXQG�WKH�GUXP�KHDG��7KLH�KLJKHU�OHYHO�RI�WHQVLRQ

RQ�WKH�WDSH�PHGLD�FRQWULEXWHV�WR�ZHDU�
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$PRQJ�WKH�WDSH�GULYHV�DYDLODEOH

WRGD\��'$7�GULYHV�DUH�RQH�RI�WKH

PRVW�VXVFHSWLEOH�WR�SDUWLFOH

EXLOGXS���,I�D�'$7�GULYH�LV�QRW

NHSW�FOHDQ��LQFUHDVHG�GURSRXWV

ZLOO�RFFXU���,W�LV�FRQFHLYDEOH�WR

ORRVH����SHUFHQW�RI�EDFNXS

FDSDFLW\�DQG�SHUIRUPDQFH�LI�WKH

UHFRPPHQGHG�KHDG�FOHDQLQJ

VFKHGXOH�LV�QRW�IROORZHG�

&OHDQ�'$7�GULYHV�EHIRUH�GRLQJ�D

FRPSOHWH�VHUYHU�EDFNXS�

:KHQ�XVLQJ�D�7XUER'$7

$XWRORDGHU��NHHS�D�FOHDQLQJ

FDUWULGJH�LQ�WKH�ODVW�VORW�



::+,7(�+,7(�33$3(5$3(5��FRQW��

�����$�����

*XLGH��&RPSDT�SDUW�QXPEHU�������������FRQWDLQV�LQVWUXFWLRQV�IRU�FOHDQLQJ�WKHP�XVLQJ�D�FRWWRQ

VZDE�PRLVWHQHG�ZLWK�LVRSURS\O�DOFRKRO�

&$87,21���1R�DOFRKRO�RU�FOHDQLQJ�VROXWLRQ�VKRXOG�EH�XVHG

WR�FOHDQ�'$7�GULYH�UHDG�ZULWH�KHDGV���7R�DYRLG�GDPDJLQJ�D

'$7�GULYH��'2�127�FOHDQ�UHDG�ZULWH�KHDGV�ZLWK�D�FRWWRQ

VZDE���)LEHUV�IURP�D�FRWWRQ�VZDE�FDQ�FDXVH�SHUPDQHQW

GDPDJH�WR�WKH�KHDG���8VH�WKH�FOHDQLQJ�FDUWULGJH�

'/7�'ULYH�2YHUYLHZ

'LJLWDO�/LQHDU�7DSH��'/7��GULYHV�ZHUH�GHYHORSHG�IRU�D�PLQLFRPSXWHU�HQYLURQPHQW�DQG�XVH

DGYDQFHG�OLQHDU�UHFRUGLQJ�WHFKQRORJ\��D�KLJKO\�DFFXUDWH�WDSH�JXLGH�V\VWHP��DQG�DQ�DGDSWLYH

FRQWURO�PHFKDQLVP���7KLV�SURYLGHV�KLJK�FDSDFLW\��KLJK�GXW\�F\FOH�EDFNXSV�XQOLNH�'$7�DQG�4,&

WHFKQRORJ\�

'/7�FDUWULGJHV�DUH�VSHFLILHG�WR�ODVW���������SDVVHV�RYHU�D�UHDG�ZULWH�KHDG��8QGHU�RSWLPXP

HQYLURQPHQWDO�FRQGLWLRQV��WKLV�VSHFLILFDWLRQ�HTXDWHV�WR�������EDFNXSV�XVLQJ�WKH�HQWLUH�WDSH

FDSDFLW\��7KLV�ORQJ�PHGLD�OLIH�LV�WKH�UHVXOW�RI�WKH�UHGXFHG�KHDG�WR�PHGLD�LQWHUIDFH��DQG�DGYDQFHG

WDSH�SDWK�G\QDPLF�DGMXVWPHQW�WHFKQRORJLHV�XVHG�LQ�WKH�'/7�

'/7�&OHDQLQJ

'/7�GULYHV�DUH�QRW�KLJKO\�VXVFHSWLEOH�WR�SDUWLFOH�EXLOGXS��WKHUHIRUH��WKH\�GR�QRW�UHTXLUH�IUHTXHQW

FOHDQLQJ���$�'/7�GULYH�PRQLWRUV�WKH�WRWDO�QXPEHU�RI�KRXUV�LW�LV�XVHG���$IWHU�D�SUHGHWHUPLQHG

QXPEHU�RI�KRXUV��WKH�\HOORZ�¦8VH�&OHDQLQJ�7DSH§�LQGLFDWRU�RQ�WKH�IURQW�SDQHO�RI�WKH�'/7�GULYH

LOOXPLQDWHV�DXWRPDWLFDOO\�WR�VLJQDO�WKDW�WKH�GULYH�QHHGV�FOHDQLQJ���$�'/7�GULYH�VKRXOG�EH�FOHDQHG

ZKHQ�WKLV�LQGLFDWRU�LOOXPLQDWHV���$�'/7�FOHDQLQJ�FDUWULGJH�RQO\�XVHV�D�VPDOO�VHFWLRQ�IRU�HDFK

FOHDQLQJ���7KH�FOHDQLQJ�FDUWULGJH�ODVWV�XQWLO�LW�UHDFKHV�WKH�HQG�RI�WKH�FOHDQLQJ�PHGLXP�

127(��2QH�FOHDQLQJ�F\FOH�LV�VXIILFLHQW�WR�FOHDQ�D�'/7�GULYH�

'2�127�SHUIRUP�PXOWLSOH�FOHDQLQJ�F\FOHV�RQ�D�'/7�GULYH�

5HDG�:ULWH�+HDG

)LJXUH�����'/7�GULYHV�UHFRUG�GDWD�XVLQJ�WZR

SDUDOOHO�WUDFNV�LQ�D�VHUSHQWLQH�IDVKLRQ���'/7

GULYHV�IHDWXUH�D�VWDWH�RI�WKH�DUW�FXUYHG�WDSH

SDWK�WKDW�UHGXFHV�WHQVLRQ�RQ�WKH�WDSH�PHGLD

DQG�LQFUHDVHV�WKH�OLIH�RI�UHDG�ZULWH�KHDGV�

&/($1,1*�7$3(�'5,9(�352&('85(

&OHDQLQJ�D�WDSH�GULYH�LV�D�VLPSOH�SURFHGXUH��W\SLFDOO\�UHTXLULQJ�RQO\�WKDW�DQ�DSSURSULDWH�FOHDQLQJ

FDUWULGJH�EH�LQVHUWHG�LQ�WKH�WDSH�GULYH�DQG�EH�DOORZHG�WR�F\FOH���'HSHQGLQJ�XSRQ�WKH�W\SH�RI�WDSH

GULYH��D�FOHDQLQJ�F\FOH�W\SLFDOO\�ODVWV�DSSUR[LPDWHO\�RQH�PLQXWH���)RU�WKH�DSSURSULDWH�SURFHGXUH

DQG�VXSSOLHV�QHHGHG�WR�FOHDQ�D�&RPSDT�WDSH�GULYH��UHIHU�WR�WKH�XVHU�GRFXPHQWDWLRQ�SURYLGHG�ZLWK

HDFK�WDSH�GULYH���&OHDQLQJ�FDUWULGJHV�DUH�W\SLFDOO\�SDFNDJHG�ZLWK�LQVWUXFWLRQV�RQ�WKHLU�XVH�
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'/7�GULYHV�DUH�QRW�KLJKO\

VXVFHSWLEOH�WR�SDUWLFOH�EXLOGXS�

WKHUHIRUH��WKH\�GR�QRW�UHTXLUH

IUHTXHQW�FOHDQLQJ�

1R�DOFRKRO�RU�FOHDQLQJ�VROXWLRQ

VKRXOG�EH�XVHG�WR�FOHDQ�'$7�GULYH

UHDG�ZULWH�KHDGV�



::+,7(�+,7(�33$3(5$3(5��FRQW��

�����$�����

&/($1,1*�)5(48(1&<

5HJXODU�FOHDQLQJ�RI�D�WDSH�GULYH�PLQLPL]HV�SDUWLFOH�EXLOGXS�RQ�WKH�UHDG�ZULWH�KHDG���:KHQ�D�WDSH

GULYH�LV�FOHDQHG�DFFRUGLQJ�WR�D�UHJXODU�VFKHGXOH��SUREOHPV�DVVRFLDWHG�ZLWK�GLUW\�KHDGV�ZLOO�EH

PLQLPL]HG���:KHQ�GHVLJQLQJ�D�VFKHGXOH�IRU�GDWD�EDFNXS��LW�LV�LPSRUWDQW�WR�LQFOXGH�UHJXODU

FOHDQLQJ�RI�WDSH�GULYHV�DV�SDUW�RI�WKH�EDFNXS�SODQ�

7DEOH���LGHQWLILHV�SDUW�QXPEHUV�IRU�DSSURSULDWH�FOHDQLQJ�FDUWULGJHV�DQG�WKH�UHFRPPHQGHG

FOHDQLQJ�IUHTXHQF\�IRU�HDFK�&RPSDT�WDSH�GULYH���5HFRPPHQGHG�FOHDQLQJ�IUHTXHQF\�LV�EDVHG�XSRQ

GULYH�YHQGRU�VSHFLILFDWLRQV���$FWXDO�FOHDQLQJ�IUHTXHQF\�PD\�YDU\�GHSHQGLQJ�RQ�WHPSHUDWXUH�

KXPLGLW\��DQG�WKH�WDSH�FDUWULGJH�PDQXIDFWXUHU�

&RPSDT�RIIHUV�FOHDQLQJ�FDUWULGJHV�IRU�'$7�DQG�'/7�WDSH�GULYHV���&XVWRPHUV�ZRUOGZLGH�PD\

FRQWDFW�WKHLU�&RPSDT�VDOHV�UHSUHVHQWDWLYHV�WR�REWDLQ�DSSURSULDWH�VXSSOLHV�IRU�SURSHU�WDSH�GULYH

PDLQWHQDQFH���&OHDQLQJ�VXSSOLHV�IRU�4,&�GULYHV�PD\�EH�REWDLQHG�IURP�ORFDO�FRPSXWHU�VXSSO\

VWRUHV�

7$%/(�����5(&200(1'('�&/($1,1*�)5(48(1&<�)25�&203$4�7$3(
������'5,9(6

7$3(�'5,9(7$3(�'5,9( &/($1,1*�&$575,'*(&/($1,1*�&$575,'*( 5(&200(1'('�&/($1,1*�)5(48(1&<5(&200(1'('�&/($1,1*�)5(48(1&<

0RGHO0RGHO 2SWLRQ�.LW2SWLRQ�.LW 1HZ�'DWD�&DUWULGJHV1HZ�'DWD�&DUWULGJHV 8VHG�'DWD�&DUWULGJHV8VHG�'DWD�&DUWULGJHV

��������0% ���������� WKLUG�SDUW\
DIWHU���KU��UHDG�ZULWH

����0%�$&$ ���������� WKLUG�SDUW\
DIWHU���KU��UHDG�ZULWH

����*%�$&$ ���������� WKLUG�SDUW\
DIWHU���KU��UHDG�ZULWH

����*%�'$7 ���������� ����������
DIWHU���KU��UHDG�ZULWH DIWHU����KU��UHDG�ZULWH

�����*%
7XUER'$7

���������� ����������
DIWHU���KU��UHDG�ZULWH DIWHU����KU��UHDG�ZULWH

7XUER'$7�$XWRORDGHU
�LQWHUQDO�

���������� ����������
DIWHU���KU��UHDG�ZULWH DIWHU����KU��UHDG�ZULWH

7XUER'$7�$XWRORDGHU
�H[WHUQDO�

���������� ����������
DIWHU���KU��UHDG�ZULWH DIWHU����KU��UHDG�ZULWH

������*%�'/7
�LQWHUQDO��UDFN�RQO\�

���������� ����������
ZKHQ�´8VH�&OHDQLQJ�7DSHµ
/('�WXUQV�RQ

������*%�'/7
�H[WHUQDO�

���������� ����������
ZKHQ�´8VH�&OHDQLQJ�7DSHµ
/('�WXUQV�RQ

1RWH�WR�7DEOH��

,Q�WKLV�FRQWH[W��WKH�WHUP�QHZ�GDWD�FDUWULGJH�UHIHUV�WR�D�QHZ��XQXVHG�WDSH�FDUWULGJH�DQG�WR�D�WDSH

FDUWULGJH�WKDW�KDV�SUHYLRXVO\�EHHQ�XVHG�LQ�LWV�HQWLUHW\�IRU�ILYH�WLPHV�RU�IHZHU���7KH�WHUP�XVHG�GDWD

FDUWULGJH�UHIHUV�WR�D�WDSH�FDUWULGJH�WKDW�KDV�EHHQ�XVHG¥LQ�LWV�HQWLUHW\¥IRU�EDFNXS�PRUH�WKDQ�ILYH

WLPHV�
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:KHQ�D�WDSH�GULYH�LV�FOHDQHG
DFFRUGLQJ�WR�D�UHJXODU�VFKHGXOH�
SUREOHPV�DVVRFLDWHG�ZLWK�GLUW\
KHDGV�ZLOO�EH�PLQLPL]HG
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5(&200(1'('�7$3(�&$575,'*(6

&RPSDT�UHFRPPHQGV�WDSH�FDUWULGJHV�WKDW�KDYH�EHHQ�WHVWHG�ZLWK�WKH�PDWFKLQJ�WDSH�GULYH���%HIRUH

&RPSDT�PDNHV�D�UHFRPPHQGDWLRQ��WKH�WDSH�FDUWULGJH�LW�LV�HYDOXDWHG�WR�GHWHUPLQH�WKH�TXDOLW\�DQG

UHOLDELOLW\�RI�WKH�PDJQHWLF�PHGLD�DQG�WKH�FDUWULGJH���7KH�XVH�RI�XQDSSURYHG�WDSH�FDUWULGJHV�LV

GLVFRXUDJHG�EHFDXVH�WKH\�PD\�QRW�EH�FRPSDWLEOH�ZLWK�&RPSDT�WDSH�GULYHV���7DEOH���OLVWV�WKH�GDWD

FDUWULGJHV�DSSURYHG�IRU�XVH�LQ�&RPSDT�WDSH�GULYHV�

7DEOH���OLVWV�FXUUHQWO\�DYDLODEOH�&RPSDT�WDSH�GULYHV��WKH�W\SH�RI�GDWD�FDUWULGJH�XVHG�ZLWK�HDFK�

DQG�DSSURYHG�GDWD�FDUWULGJHV�IRU�XVH�ZLWK�HDFK�

7$%/(�����&203$4�7$3(�'5,9(6

0HGLD�/LIH0HGLD�/LIH

0RGHO0RGHO 7DSH�'ULYH7DSH�'ULYH
2SWLRQ�.LW2SWLRQ�.LW

7\SH�RI7\SH�RI
'DWD�&DUWULGJH'DWD�&DUWULGJH

7\SH�RI7\SH�RI
,QWHUIDFH,QWHUIDFH

0HGLD0HGLD
:LGWK:LGWK

3DVVHV3DVVHV %DFNXSV%DFNXSV

��������0% ���������� 4,&�0&����;/ )ORSS\ ����LQFK ����� ���

����0%�$&$ ���������� 4,&�'&���� 6&6, ����LQFK ����� ���

����*%�$&$ ���������� 4,&�'&���� 6&6, ����LQFK ���� ���

����*%�'$7 ���������� '$7�''6� 6&6, ��PP ����� ���

�����*%
7XUER'$7

���������� '$7�''6� 6&6, ��PP ����� ���

7XUER'$7
$XWRORDGHU
�LQWHUQDO�

���������� '$7�''6� 6&6, ��PP ����� ���

7XUER'$7
$XWRORDGHU
�H[WHUQDO�

���������� '$7�''6� 6&6, ��PP ����� ���

������*%�'/7
�LQWHUQDO�
UDFN�RQO\�

���������� '/7 6&6, ����LQFK ������� �����

������*%�'/7
�H[WHUQDO�

���������� '/7 6&6, ����LQFK ������� �����

1RWHV�WR�7DEOH��

��� 8QGHU�RSWLPXP�HQYLURQPHQWDO�FRQGLWLRQV�RI����SHUFHQW�UHODWLYH�KXPLGLW\�DQG����GHJUHHV�&�

$VVXPHV�WKDW�GULYH�LV�VWUHDPLQJ�DQG�WKDW�HQWLUH�WDSH�FDSDFLW\�LV�XVHG�IRU�HDFK�EDFNXS�

��� 7KH�H[SHFWHG�QXPEHU�RI�EDFNXSV�OLVWHG�LQ�WKH�0HGLD�OLIH�FROXPQ�DUH�DSSUR[LPDWH���7KH�WDSH

PHGLD�PD\�ODVW�ORQJHU�WKDQ�WKH�QXPEHU�RI�IXOO�EDFNXSV�OLVWHG�DERYH�RU�LW�PD\�ODVW�OHVV�

&RPSDT�UHFRPPHQGV�WDSH
FDUWULGJHV�WKDW�KDYH�EHHQ�WHVWHG
ZLWK�WKH�PDWFKLQJ�WDSH�GULYH

7KH�XVH�RI�XQDSSURYHG�WDSH

FDUWULGJHV�LV�GLVFRXUDJHG

EHFDXVH�WKH\�PD\�QRW�EH

FRPSDWLEOH�ZLWK�&RPSDT�WDSH

GULYHV�
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7DEOH���OLVWV�FXUUHQWO\�DYDLODEOH�&RPSDT�WDSH�GULYHV�DQG�DSSURYHG�GDWD�FDUWULGJHV�IRU�XVH�ZLWK

HDFK�

7$%/(����&203$4�7$3(�'5,9(6�$1'�$33529('�'$7$�&$575,'*(6

7DSH�'ULYH7DSH�'ULYH 7\SH�RI7\SH�RI

$SSURYHG�'DWD$SSURYHG�'DWD
&DUWULGJHV&DUWULGJHV

0RGHO0RGHO 2SWLRQ�.LW2SWLRQ�.LW 'DWD�&DUWULGJH'DWD�&DUWULGJH %UDQG%UDQG 3DUW�1R�3DUW�1R�

��������0% ���������� 4,&�0&����;/ �0 ����������

����0%�$&$ ���������� 4,&�'&���� �0�����
�0�����
�0�����

����������
����������
����������

����*%�$&$ ���������� 4,&�'&���� �0�0DJQXV����
�0�0DJQXV����
�0�����
�0�����
�0�����

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

����*%�'$7 ���������� '$7�''6� 6RQ\���0
6RQ\���0��)XML���0�
0D[HOO���0

����������
����������

�����*%
7XUER'$7

���������� '$7�''6� 6RQ\����0��0D[HOO����0�
6RQ\���0��)XML���0�
0D[HOO���0

����������
����������

7XUER'$7
$XWRORDGHU
�LQWHUQDO�

���������� '$7�''6� 6RQ\����0��0D[HOO����0�
6RQ\���0��)XML���0�
0D[HOO���0

����������
����������

7XUER'$7
$XWRORDGHU
�H[WHUQDO�

���������� '$7�''6� 6RQ\����0��0D[HOO����0�
6RQ\���0��)XML���0�
0D[HOO���0

����������
����������

������*%�'/7
�LQWHUQDO�
UDFN�RQO\�

���������� '/7 &RPSDF�7DSH������*%�
&RPSDF�7DSH�,,������*%�
&RPSDF�7DSH�,,,�������*%� ����������

������*%�'/7
�H[WHUQDO�

���������� '/7 &RPSDF�7DSH������*%�
&RPSDF�7DSH�,,������*%�
&RPSDF�7DSH�,,,�������*%� ����������

1RWH

,I�DSSURYHG�FDUWULGJHV�GR�QRW�KDYH�D�SDUW�QXPEHU��WKDW�DSSURYHG�FDUWULGJH�LV�QRW

DYDLODEOH�WKURXJK�&RPSDT�


