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3UHIDFH�	�*HQHUDO�6DIHW\
7KLV�VHFWLRQ�SURYLGHV�VDIHW\�PHVVDJHV�SHUWLQHQW�WR�WKLV�SURGXFW�WKDW��LI�QRW�KHHGHG��PD\�UHVXOW�LQ
IDWDOLW\��SHUVRQDO�LQMXU\��RU�HTXLSPHQW�GDPDJH��<DVNDZD�LV�QRW�UHVSRQVLEOH�IRU�WKH�FRQVHTXHQFHV
RI�LJQRULQJ�WKHVH�LQVWUXFWLRQV�

,�� 35()$&(������������������������������������������������������������������������������������������������������������
,�� *(1(5$/�6$)(7<��������������������������������������������������������������������������������������������
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L�� 3UHIDFH
<DVNDZD�PDQXIDFWXUHV�SURGXFWV�XVHG�DV�FRPSRQHQWV�LQ�D�ZLGH�YDULHW\�RI�LQGXVWULDO�V\VWHPV�DQG�HTXLSPHQW��7KH�VHOHFWLRQ
DQG�DSSOLFDWLRQ�RI�<DVNDZD�SURGXFWV�UHPDLQ�WKH�UHVSRQVLELOLW\�RI�WKH�HTXLSPHQW�PDQXIDFWXUHU�RU�HQG�XVHU��<DVNDZD�DFFHSWV
QR�UHVSRQVLELOLW\�IRU�WKH�ZD\�LWV�SURGXFWV�DUH�LQFRUSRUDWHG�LQWR�WKH�ILQDO�V\VWHP�GHVLJQ��8QGHU�QR�FLUFXPVWDQFHV�VKRXOG
DQ\�<DVNDZD�SURGXFW�EH�LQFRUSRUDWHG�LQWR�DQ\�SURGXFW�RU�GHVLJQ�DV�WKH�H[FOXVLYH�RU�VROH�VDIHW\�FRQWURO��:LWKRXW�H[FHSWLRQ�
DOO�FRQWUROV�VKRXOG�EH�GHVLJQHG�WR�GHWHFW�IDXOWV�G\QDPLFDOO\�DQG�IDLO�VDIHO\�XQGHU�DOO�FLUFXPVWDQFHV��$OO�V\VWHPV�RU
HTXLSPHQW�GHVLJQHG�WR�LQFRUSRUDWH�D�SURGXFW�PDQXIDFWXUHG�E\�<DVNDZD�PXVW�EH�VXSSOLHG�WR�WKH�HQG�XVHU�ZLWK�DSSURSULDWH
ZDUQLQJV�DQG�LQVWUXFWLRQV�DV�WR�WKH�VDIH�XVH�DQG�RSHUDWLRQ�RI�WKDW�SDUW��$Q\�ZDUQLQJV�SURYLGHG�E\�<DVNDZD�PXVW�EH�SURPSWO\
SURYLGHG�WR�WKH�HQG�XVHU��<DVNDZD�RIIHUV�DQ�H[SUHVV�ZDUUDQW\�RQO\�DV�WR�WKH�TXDOLW\�RI�LWV�SURGXFWV�LQ�FRQIRUPLQJ�WR
VWDQGDUGV�DQG�VSHFLILFDWLRQV�SXEOLVKHG�LQ�WKH�<DVNDZD�PDQXDO��12�27+(5�:$55$17<��(;35(66('�25�,03/,('�
,6�2))(5('��<DVNDZD�DVVXPHV�QR�OLDELOLW\�IRU�DQ\�SHUVRQDO�LQMXU\��SURSHUW\�GDPDJH��ORVVHV��RU�FODLPV�DULVLQJ�IURP
PLVDSSOLFDWLRQ�RI�LWV�SURGXFWV�

� $SSOLFDEOH�'RFXPHQWDWLRQ
7KH�IROORZLQJ�PDQXDOV�DUH�DYDLODEOH�IRU�-�����VHULHV�GULYHV�

-�����6HULHV�&RPSDFW�9�I�&RQWURO�'ULYH�4XLFN�6WDUW�*XLGH
5HDG�WKLV�PDQXDO�ILUVW��7KLV�JXLGH�LV�SDFNDJHG�WRJHWKHU�ZLWK�WKH�SURGXFW��,W�FRQWDLQV�EDVLF
LQIRUPDWLRQ�UHTXLUHG�WR�LQVWDOO�DQG�ZLUH�WKH�GULYH��7KLV�JXLGH�SURYLGHV�EDVLF�SURJUDPPLQJ�DQG
VLPSOH�VHWXS�DQG�DGMXVWPHQW�
-�����6HULHV�&RPSDFW�9�I�&RQWURO�'ULYH�7HFKQLFDO�0DQXDO

7KLV�PDQXDO�GHVFULEHV�LQVWDOODWLRQ��ZLULQJ��RSHUDWLRQ�SURFHGXUHV��IXQFWLRQV��WURXEOHVKRRWLQJ�
PDLQWHQDQFH��DQG�LQVSHFWLRQV�WR�SHUIRUP�EHIRUH�RSHUDWLRQ�

� 6\PEROV
1RWH� ,QGLFDWHV�D�VXSSOHPHQW�RU�SUHFDXWLRQ�WKDW�GRHV�QRW�FDXVH�GULYH�GDPDJH�

7(5067(506 ,QGLFDWHV�D�WHUP�RU�GHILQLWLRQ�XVHG�LQ�WKLV�PDQXDO�

� 7HUPV�DQG�$EEUHYLDWLRQV
� 'ULYH��<DVNDZD�-�����6HULHV�'ULYH

L�� �3UHIDFH
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L�� *HQHUDO�6DIHW\

� 6XSSOHPHQWDO�6DIHW\�,QIRUPDWLRQ
*HQHUDO�3UHFDXWLRQV

� 7KH�GLDJUDPV�LQ�WKLV�PDQXDO�PD\�EH�LQGLFDWHG�ZLWKRXW�FRYHUV�RU�VDIHW\�VKLHOGV�WR�VKRZ�GHWDLOV��5HVWRUH�FRYHUV�RU�VKLHOGV�EHIRUH
RSHUDWLQJ�WKH�GULYH�DQG�UXQ�WKH�GULYH�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�GHVFULEHG�LQ�WKLV�PDQXDO�

� $Q\�LOOXVWUDWLRQV��SKRWRJUDSKV��RU�H[DPSOHV�XVHG�LQ�WKLV�PDQXDO�DUH�SURYLGHG�DV�H[DPSOHV�RQO\�DQG�PD\�QRW�DSSO\�WR�DOO�SURGXFWV
WR�ZKLFK�WKLV�PDQXDO�LV�DSSOLFDEOH�

� 7KH�SURGXFWV�DQG�VSHFLILFDWLRQV�GHVFULEHG�LQ�WKLV�PDQXDO�RU�WKH�FRQWHQW�DQG�SUHVHQWDWLRQ�RI�WKH�PDQXDO�PD\�EH�FKDQJHG�ZLWKRXW
QRWLFH�WR�LPSURYH�WKH�SURGXFW�DQG�RU�WKH�PDQXDO�

� :KHQ�RUGHULQJ�D�QHZ�FRS\�RI�WKH�PDQXDO�GXH�WR�GDPDJH�RU�ORVV��FRQWDFW�\RXU�<DVNDZD�UHSUHVHQWDWLYH�RU�WKH�QHDUHVW�<DVNDZD�VDOHV
RIILFH�DQG�SURYLGH�WKH�PDQXDO�QXPEHU�VKRZQ�RQ�WKH�IURQW�FRYHU�

� ,I�QDPHSODWH�EHFRPHV�ZRUQ�RU�GDPDJHG��RUGHU�D�UHSODFHPHQW�IURP�\RXU�<DVNDZD�UHSUHVHQWDWLYH�RU�WKH�QHDUHVW�<DVNDZD�VDOHV�RIILFH�

�:$51,1*
5HDG�DQG�XQGHUVWDQG�WKLV�PDQXDO�EHIRUH�LQVWDOOLQJ��RSHUDWLQJ�RU�VHUYLFLQJ�WKLV�GULYH��7KH�GULYH�PXVW�EH�LQVWDOOHG�DFFRUGLQJ
WR�WKLV�PDQXDO�DQG�ORFDO�FRGHV�
7KH�IROORZLQJ�FRQYHQWLRQV�DUH�XVHG�WR�LQGLFDWH�VDIHW\�PHVVDJHV�LQ�WKLV�PDQXDO��)DLOXUH�WR�KHHG�WKHVH�PHVVDJHV�FRXOG
UHVXOW�LQ�VHULRXV�RU�SRVVLEO\�HYHQ�IDWDO�LQMXU\�RU�GDPDJH�WR�WKH�SURGXFWV�RU�WR�UHODWHG�HTXLSPHQW�DQG�V\VWHPV�

�'$1*(5
,QGLFDWHV�D�KD]DUGRXV�VLWXDWLRQ��ZKLFK��LI�QRW�DYRLGHG��ZLOO�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

�:$51,1*
,QGLFDWHV�D�KD]DUGRXV�VLWXDWLRQ��ZKLFK��LI�QRW�DYRLGHG��FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

:$51,1*��ZLOO�DOVR�EH�LQGLFDWHG�E\�D�EROG�NH\�ZRUG�HPEHGGHG�LQ�WKH�WH[W�IROORZHG�E\�DQ�LWDOLFL]HG�VDIHW\�PHVVDJH�

�&$87,21
,QGLFDWHV�D�KD]DUGRXV�VLWXDWLRQ��ZKLFK��LI�QRW�DYRLGHG��FRXOG�UHVXOW�LQ�PLQRU�RU�PRGHUDWH�LQMXU\�

&$87,21��ZLOO�DOVR�EH�LQGLFDWHG�E\�D�EROG�NH\�ZRUG�HPEHGGHG�LQ�WKH�WH[W�IROORZHG�E\�DQ�LWDOLFL]HG�VDIHW\�PHVVDJH�

127,&(
,QGLFDWHV�D�SURSHUW\�GDPDJH�PHVVDJH�

127,&(��ZLOO�DOVR�EH�LQGLFDWHG�E\�D�EROG�NH\�ZRUG�HPEHGGHG�LQ�WKH�WH[W�IROORZHG�E\�DQ�LWDOLFL]HG�VDIHW\�PHVVDJH�

� 6DIHW\�0HVVDJHV

�'$1*(5
+HHG�WKH�VDIHW\�PHVVDJHV�LQ�WKLV�PDQXDO�
)DLOXUH�WR�FRPSO\�ZLOO�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
7KH�RSHUDWLQJ�FRPSDQ\�LV�UHVSRQVLEOH�IRU�DQ\�LQMXULHV�RU�HTXLSPHQW�GDPDJH�UHVXOWLQJ�IURP�IDLOXUH�WR�KHHG�WKH�ZDUQLQJV
LQ�WKLV�PDQXDO�

(OHFWULFDO�6KRFN�+D]DUG
'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�ZLOO�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

L�� *HQHUDO�6DIHW\
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�'$1*(5
%HIRUH�VHUYLFLQJ��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU�WKH�SRZHU
VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R�SUHYHQW
HOHFWULF�VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�2))�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP�VDIH
OHYHO�

�:$51,1*
6XGGHQ�0RYHPHQW�+D]DUG

6\VWHP�PD\�VWDUW�XQH[SHFWHGO\�XSRQ�DSSOLFDWLRQ�RI�SRZHU��UHVXOWLQJ�LQ�GHDWK�RU�VHULRXV�LQMXU\�
&OHDU�DOO�SHUVRQQHO�IURP�WKH�GULYH��PRWRU�DQG�PDFKLQH�DUHD�EHIRUH�DSSO\LQJ�SRZHU��6HFXUH�FRYHUV��FRXSOLQJV��VKDIW�NH\V
DQG�PDFKLQH�ORDGV�EHIRUH�DSSO\LQJ�SRZHU�WR�WKH�GULYH�

(OHFWULFDO�6KRFN�+D]DUG
'R�QRW�DWWHPSW�WR�PRGLI\�RU�DOWHU�WKH�GULYH�LQ�DQ\�ZD\�QRW�H[SODLQHG�LQ�WKLV�PDQXDO�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
<DVNDZD�LV�QRW�UHVSRQVLEOH�IRU�DQ\�PRGLILFDWLRQ�RI�WKH�SURGXFW�PDGH�E\�WKH�XVHU��7KLV�SURGXFW�PXVW�QRW�EH�PRGLILHG�
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�XVH�HTXLSPHQW�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
0DLQWHQDQFH��LQVSHFWLRQ��DQG�UHSODFHPHQW�RI�SDUWV�PXVW�EH�SHUIRUPHG�RQO\�E\�DXWKRUL]HG�SHUVRQQHO�IDPLOLDU�ZLWK
LQVWDOODWLRQ��DGMXVWPHQW�DQG�PDLQWHQDQFH�RI�$&�GULYHV�
'R�QRW�UHPRYH�FRYHUV�RU�WRXFK�FLUFXLW�ERDUGV�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

)LUH�+D]DUG
'R�QRW�XVH�DQ�LPSURSHU�YROWDJH�VRXUFH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�
9HULI\�WKDW�WKH�UDWHG�YROWDJH�RI�WKH�GULYH�PDWFKHV�WKH�YROWDJH�RI�WKH�LQFRPLQJ�SRZHU�VXSSO\�EHIRUH�DSSO\LQJ�SRZHU�

&UXVK�+D]DUG
'R�QRW�XVH�WKLV�GULYH�LQ�OLIWLQJ�DSSOLFDWLRQV�ZLWKRXW�LQVWDOOLQJ�H[WHUQDO�VDIHW\�FLUFXLWU\�WR�SUHYHQW�DFFLGHQWDO
GURSSLQJ�RI�WKH�ORDG�
7KH�GULYH�GRHV�QRW�SRVVHVV�EXLOW�LQ�ORDG�GURS�SURWHFWLRQ�IRU�OLIWLQJ�DSSOLFDWLRQV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�IURP�IDOOLQJ�ORDGV�
,QVWDOO�HOHFWULFDO�DQG�RU�PHFKDQLFDO�VDIHW\�FLUFXLW�PHFKDQLVPV�LQGHSHQGHQW�RI�GULYH�FLUFXLWU\�

�&$87,21
&UXVK�+D]DUG

'R�QRW�FDUU\�WKH�GULYH�E\�WKH�IURQW�FRYHU�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�PLQRU�RU�PRGHUDWH�LQMXU\�IURP�WKH�PDLQ�ERG\�RI�WKH�GULYH�IDOOLQJ�

127,&(
2EVHUYH�SURSHU�HOHFWURVWDWLF�GLVFKDUJH�SURFHGXUHV��(6'��ZKHQ�KDQGOLQJ�WKH�GULYH�DQG�FLUFXLW�ERDUGV�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�(6'�GDPDJH�WR�WKH�GULYH�FLUFXLWU\�
1HYHU�FRQQHFW�RU�GLVFRQQHFW�WKH�PRWRU�IURP�WKH�GULYH�ZKLOH�WKH�GULYH�LV�RXWSXWWLQJ�YROWDJH�
,PSURSHU�HTXLSPHQW�VHTXHQFLQJ�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�
'R�QRW�SHUIRUP�D�ZLWKVWDQG�YROWDJH�WHVW�RQ�DQ\�SDUW�RI�WKH�GULYH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�VHQVLWLYH�GHYLFHV�ZLWKLQ�WKH�GULYH�
'R�QRW�RSHUDWH�GDPDJHG�HTXLSPHQW�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�IXUWKHU�GDPDJH�WR�WKH�HTXLSPHQW�
'R�QRW�FRQQHFW�RU�RSHUDWH�DQ\�HTXLSPHQW�ZLWK�YLVLEOH�GDPDJH�RU�PLVVLQJ�SDUWV�

L�� *HQHUDO�6DIHW\

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



127,&(
,QVWDOO�DGHTXDWH�EUDQFK�FLUFXLW�VKRUW�FLUFXLW�SURWHFWLRQ�SHU�DSSOLFDEOH�FRGHV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�
7KH�GULYH�LV�VXLWDEOH�IRU�FLUFXLWV�FDSDEOH�RI�GHOLYHULQJ�QRW�PRUH�WKDQ��������506�V\PPHWULFDO�$PSHUHV������9DF
PD[LPXP������9�&ODVV��DQG�����9DF�PD[LPXP������9�&ODVV��
'R�QRW�H[SRVH�WKH�GULYH�WR�KDORJHQ�JURXS�GLVLQIHFWDQWV�
)DLOXUH�WR�FRPSO\�PD\�FDXVH�GDPDJH�WR�WKH�HOHFWULFDO�FRPSRQHQWV�LQ�WKH�GULYH�
'R�QRW�SDFN�WKH�GULYH�LQ�ZRRGHQ�PDWHULDOV�WKDW�KDYH�EHHQ�IXPLJDWHG�RU�VWHULOL]HG�
'R�QRW�VWHULOL]H�WKH�HQWLUH�SDFNDJH�DIWHU�WKH�SURGXFW�LV�SDFNHG�

� 'ULYH�/DEHO�:DUQLQJV
$OZD\V�KHHG�WKH�ZDUQLQJ�LQIRUPDWLRQ�OLVWHG�LQ�)LJXUH�L���LQ�WKH�SRVLWLRQ�VKRZQ�LQ�)LJXUH�L���

5LVN�RI�HOHFWULF�VKRFN�:$51,1*
5HDG�PDQXDO�EHIRUH�LQVWDOOLQJ�
:DLW���PLQXWH�IRU�FDSDFLWRU�GLVFKDUJH�DIWHU
GLVFRQQHFWLQJ�SRZHU�VXSSO\�
7R�FRQIRUP�WR�������UHTXLUHPHQWV��PDNH�VXUH
WR�JURXQG�WKH�VXSSO\�QHXWUDO�IRU����9�FODVV�

)LJXUH�L�� :DUQLQJ�,QIRUPDWLRQ

:DUQLQJ
/DEHO

)LJXUH�L�� :DUQLQJ�,QIRUPDWLRQ�3RVLWLRQ

� :DUUDQW\�,QIRUPDWLRQ
� 5HVWULFWLRQV
7KH�-�����ZDV�QRW�GHVLJQHG�RU�PDQXIDFWXUHG�IRU�XVH�LQ�GHYLFHV�RU�V\VWHPV�WKDW�PD\�GLUHFWO\�DIIHFW�RU�WKUHDWHQ�KXPDQ�OLYHV
RU�KHDOWK�
&XVWRPHUV�ZKR�LQWHQG�WR�XVH�WKH�SURGXFW�GHVFULEHG�LQ�WKLV�PDQXDO�IRU�GHYLFHV�RU�V\VWHPV�UHODWLQJ�WR�WUDQVSRUWDWLRQ��KHDOWK
FDUH��VSDFH�DYLDWLRQ��DWRPLF�SRZHU��HOHFWULF�SRZHU��RU�LQ�XQGHUZDWHU�DSSOLFDWLRQV�PXVW�ILUVW�FRQWDFW�WKHLU�<DVNDZD
UHSUHVHQWDWLYHV�RU�WKH�QHDUHVW�<DVNDZD�VDOHV�RIILFH�
7KLV�SURGXFW�KDV�EHHQ�PDQXIDFWXUHG�XQGHU�VWULFW�TXDOLW\�FRQWURO�JXLGHOLQHV��+RZHYHU��LI�WKLV�SURGXFW�LV�WR�EH�LQVWDOOHG�LQ
DQ\�ORFDWLRQ�ZKHUH�IDLOXUH�RI�WKLV�SURGXFW�FRXOG�LQYROYH�RU�UHVXOW�LQ�D�OLIH�DQG�GHDWK�VLWXDWLRQ�RU�ORVV�RI�KXPDQ�OLIH�RU�LQ�D
IDFLOLW\�ZKHUH�IDLOXUH�PD\�FDXVH�D�VHULRXV�DFFLGHQW�RU�SK\VLFDO�LQMXU\��VDIHW\�GHYLFHV�PXVW�EH�LQVWDOOHG�WR�PLQLPL]H�WKH
OLNHOLKRRG�RI�DQ\�DFFLGHQW�

� 4XLFN�5HIHUHQFH
5XQ�D�0RWRU�RI�2QH�)UDPH�/DUJHU�&DSDFLW\

:KHQ�XVLQJ�WKLV�GULYH�IRU�YDULDEOH�WRUTXH�ORDGV�VXFK�DV�IDQV�DQG�SXPSV��D�PRWRU�RQH�IUDPH�VL]H�ODUJHU�FDQ�EH�XVHG�

.QRZ�WKH�'HWDLOV�RI�6DIHW\�0HDVXUHV
7KH�IXQFWLRQV�OLVWHG�EHORZ�DIIHFW�WKH�VDIH�RSHUDWLRQ�RI�WKH�GULYH��(QVXUH�WKDW�WKH�VHWWLQJV�ILW�WKH�DSSOLFDWLRQ�UHTXLUHPHQWV�SULRU�WR�RSHUDWLRQ�

L�� *HQHUDO�6DIHW\
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.QRZ�WKH�'HWDLOV�RI�6DIHW\�0HDVXUHV
6DIH�RSHUDWLRQV��5XQ�E\�SRZHU�RQ��3DUDPHWHU�VHWWLQJ�E�����
/('�RSHUDWRU�VWRS�NH\�SULRULW\�VHOHFWLRQ��3DUDPHWHU�R�����
(QWHU�SUHVV�UHTXLUHG�DIWHU�FKDQJLQJ�WKH�NH\SDG�IUHTXHQF\�UHIHUHQFH��3DUDPHWHU�R�����
2SHUDWLRQ�LQWHUORFN�ZKHQ�SURJUDP�PRGH�LV�VHOHFWHG��3DUDPHWHU�E�����

6WDQGDUGV�&RPSOLDQFH

5HIHU�WR�(XURSHDQ�6WDQGDUGV�RQ�SDJH�����DQG�5HIHU�WR�8/�6WDQGDUGV�RQ�SDJH�����

L�� *HQHUDO�6DIHW\

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



5HFHLYLQJ
7KLV�FKDSWHU�GHVFULEHV�WKH�SURSHU�LQVSHFWLRQV�WR�SHUIRUP�DIWHU�UHFHLYLQJ�WKH�GULYH�DQG�LOOXVWUDWHV
WKH�GLIIHUHQW�HQFORVXUH�W\SHV�DQG�FRPSRQHQWV�

��� 6(&7,21�6$)(7<����������������������������������������������������������������������������������������������
��� 02'(/�180%(5�$1'�1$0(3/$7(�&+(&.�������������������������������������������������
��� &20321(17�1$0(6����������������������������������������������������������������������������������������

�
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��� 6HFWLRQ�6DIHW\
�&$87,21

'R�QRW�FDUU\�WKH�GULYH�E\�WKH�IURQW�FRYHU�
)DLOXUH�WR�FRPSO\�PD\�FDXVH�WKH�PDLQ�ERG\�RI�WKH�GULYH�WR�IDOO��UHVXOWLQJ�LQ�PLQRU�RU�PRGHUDWH�LQMXU\�

127,&(
2EVHUYH�SURSHU�HOHFWURVWDWLF�GLVFKDUJH�SURFHGXUHV��(6'��ZKHQ�KDQGOLQJ�WKH�GULYH�DQG�FLUFXLW�ERDUGV�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�(6'�GDPDJH�WR�WKH�GULYH�FLUFXLWU\�
$�PRWRU�FRQQHFWHG�WR�D�3:0�GULYH�PD\�RSHUDWH�DW�D�KLJKHU�WHPSHUDWXUH�WKDQ�D�XWLOLW\�IHG�PRWRU�DQG�WKH�RSHUDWLQJ
VSHHG�UDQJH�PD\�UHGXFH�PRWRU�FRROLQJ�FDSDFLW\�
(QVXUH�WKDW�WKH�PRWRU�LV�VXLWDEOH�IRU�GULYH�GXW\�DQG�RU�WKH�PRWRU�VHUYLFH�IDFWRU�LV�DGHTXDWH�WR�DFFRPPRGDWH�WKH�DGGLWLRQDO
KHDWLQJ�ZLWK�WKH�LQWHQGHG�RSHUDWLQJ�FRQGLWLRQV�

��� 6HFWLRQ�6DIHW\

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



��� 0RGHO�1XPEHU�DQG�1DPHSODWH�&KHFN
3OHDVH�SHUIRUP�WKH�IROORZLQJ�WDVNV�DIWHU�UHFHLYLQJ�WKH�GULYH�
� ,QVSHFW�WKH�GULYH�IRU�GDPDJH�
,I�WKH�GULYH�DSSHDUV�GDPDJHG�XSRQ�UHFHLSW��FRQWDFW�WKH�VKLSSHU�LPPHGLDWHO\�

� 9HULI\�UHFHLSW�RI�WKH�FRUUHFW�PRGHO�E\�FKHFNLQJ�WKH�LQIRUPDWLRQ�RQ�WKH�QDPHSODWH�
� ,I�\RX�KDYH�UHFHLYHG�WKH�ZURQJ�PRGHO�RU�WKH�GULYH�GRHV�QRW�IXQFWLRQ�SURSHUO\��FRQWDFW�\RXU�VXSSOLHU�

� 1DPHSODWH

&,05�9&�$����%$$

$&�3+��������9������+]����$����$
$&�3+������9������+]����$����$

����

0$'(�,1�-$3$1
� �

5R+65R+6
3$66

0$;�$33/,�02725�����N:����N:���5(9�$
$&�GULYH�PRGHO

,QSXW�VSHFLILFDWLRQV
2XWSXW�VSHFLILFDWLRQV

/RW�QXPEHU
6HULDO�QXPEHU

6RIWZDUH�YHUVLRQ

1RUPDO�'XW\�$PSV���+HDY\�'XW\�$PSV

(QFORVXUH�W\SH

)LJXUH���� 1DPHSODWH�,QIRUPDWLRQ

&,05 � ��-�� & � $ ���� % $ $

1R�

'ULYH -�����
6HULHV

'HVLJQ�
5HYLVLRQ�
2UGHU

1R� &XVWRPL]HG
6SHFLILFDWLRQV

$ 6WDQGDUG�PRGHO

1R� (QFORVXUH�
7\SH

,3��%
1R� 5HJLRQ�

&RGH
8 86$

$ -DSDQ

& (XURSH

9ROWDJH�&ODVV
% ��SKDVH����������9DF�

��SKDVH����������9DF�

��SKDVH����������9DF��

�

1R� (QYLURQPHQWDO�
6SHFLILFDWLRQ���!

$
0

1
6

6WDQGDUG
+XPLGLW\��DQG�
GXVW�UHVLVWDQW
2LO�UHVLVWDQW�
9LEUDWLRQ�UHVLVWDQW

� 6LQJOH�3KDVH�����9
1RUPDO�'XW\ +HDY\�'XW\

1R� 0D[��0RWRU�&DSDFLW\
N:

5DWHG�2XWSXW
&XUUHQW�$ 1R� 0D[��0RWRU�&DSDFLW\

N:
5DWHG�2XWSXW
&XUUHQW�$

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

� 7KUHH�3KDVH�����9
1RUPDO�'XW\ +HDY\�'XW\

1R� 0D[�0RWRU�&DSDFLW\
N:

5DWHG�2XWSXW
&XUUHQW�$ 1R� 0D[�0RWRU�&DSDFLW\

N:
5DWHG�2XWSXW
&XUUHQW�$

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

��� 0RGHO�1XPEHU�DQG�1DPHSODWH�&KHFN
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� 7KUHH�3KDVH�����9
1RUPDO�'XW\ +HDY\�'XW\

1R� 0D[��0RWRU�&DSDFLW\
N:

5DWHG�2XWSXW
&XUUHQW�$ 1R� 0D[��0RWRU�&DSDFLW\

N:
5DWHG�2XWSXW
&XUUHQW�$

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

��!�'ULYHV�ZLWK�WKHVH�VSHFLILFDWLRQV�GR�QRW�JXDUDQWHH�FRPSOHWH�SURWHFWLRQ�IRU�WKH�VSHFLILHG�HQYLURQPHQWDO�FRQGLWLRQ�

��� 0RGHO�1XPEHU�DQG�1DPHSODWH�&KHFN

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



��� &RPSRQHQW�1DPHV
7KLV�VHFWLRQ�LOOXVWUDWHV�WKH�GULYH�FRPSRQHQWV�DV�WKH\�DUH�PHQWLRQHG�LQ�WKLV�PDQXDO�

� ,3���2SHQ�&KDVVLV
� 6LQJOH�3KDVH�$&����9�&,05�-�%$����%�a�����%

7KUHH�3KDVH�$&����9�&,05�-��$����%�a�����%

.

$

%

&

'(

*

+

-

,

)

$ ± 0RXQWLQJ�KROH
% ± +HDWVLQN
& ± &DEOH�FRYHU
' ± 7HUPLQDO�FRYHU
( ± )URQW�FRYHU�VFUHZ
) ± 2SWLRQ�FRQQHFWRU�FRYHU

* ± )URQW�FRYHU
+ ± /('�RSHUDWRU�5HIHU�WR�8VLQJ�WKH�'LJLWDO�/('�

2SHUDWRU�RQ�SDJH���
, ± &DVH
- ± &RROLQJ�IDQ����!
. ± )DQ�FRYHU���!

)LJXUH���� ([SORGHG�9LHZ�RI�,3���2SHQ�&KDVVLV�7\SH�&RPSRQHQWV
7KUHH�3KDVH�$&����9�&,05�-��$����%

��! 7KH�GULYHV�&,05�-�%$����%�a�����%�DQG�&,05�-��$����%�a�����%�GR�QRW�KDYH�D�FRROLQJ�IDQ�RU�D�FRROLQJ�IDQ�FRYHU�

��� &RPSRQHQW�1DPHV
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� 6LQJOH�3KDVH�$&����9�&,05�-�%$����%�a�����%
7KUHH�3KDVH�$&����9�&,05�-��$����%�a�����%
7KUHH�3KDVH�$&����9�&,05�-��$����%�a�����%

/

$

%

&

'

)

.

-

,

(

*
+

$ ± 0RXQWLQJ�KROH
% ± +HDWVLQN
& ± &DEOH�FRYHU
' ± 7HUPLQDO�FRYHU
( ± %RWWRP�FRYHU
) ± )URQW�FRYHU�VFUHZ

* ± 2SWLRQ�FRQQHFWRU�FRYHU
+ ± )URQW�FRYHU
, ± /('�RSHUDWRU�5HIHU�WR�8VLQJ�WKH�'LJLWDO�/('�

2SHUDWRU�RQ�SDJH���
- ± &DVH
. ± &RROLQJ�IDQ����!
/ ± )DQ�FRYHU���!

)LJXUH���� ([SORGHG�YLHZ�RI�,3���2SHQ�&KDVVLV�7\SH�&RPSRQHQWV
7KUHH�3KDVH�$&����9�&,05�-��$����%

��! 7KH�GULYHV�&,05�-�%$����%�DQG�&,05�-��$����%�a�����%�GR�QRW�KDYH�D�FRROLQJ�IDQ�RU�D�FRROLQJ�IDQ�FRYHU�

��� &RPSRQHQW�1DPHV

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



� )URQW�9LHZV

*

)

$
%

&
'

(

$

%

&

'

(

)

*

&,05�-����$����% &,05�-����$����%

$ ± ',3�VZLWFK�6��5HIHU�WR�',3�6ZLWFK�6��$QDORJ�
,QSXW�6LJQDO�6HOHFWLRQ�RQ�SDJH���

% ± ',3�VZLWFK�6��5HIHU�WR�6LQNLQJ�6RXUFLQJ�0RGH�
6ZLWFK�RQ�SDJH���

& ± &RQWURO�FLUFXLW�WHUPLQDO�5HIHU�WR�&RQWURO�&LUFXLW�
:LULQJ�RQ�SDJH���

' ± 0DLQ�FLUFXLW�WHUPLQDO�5HIHU�WR�:LULQJ�WKH�0DLQ�
&LUFXLW�7HUPLQDO�RQ�SDJH���

( ± *URXQG�WHUPLQDO
) ± 7HUPLQDO�FRYHU
* ± 2SWLRQ�XQLW�FRQQHFWRU�5HIHU�WR�&RPPXQLFDWLRQ�

2SWLRQV�RQ�SDJH����

)LJXUH���� )URQW�9LHZV�RI�'ULYHV

��� &RPSRQHQW�1DPHV

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ��

�

5
HF
HL
YL
QJ



��� &RPSRQHQW�1DPHV

7KLV�3DJH�,QWHQWLRQDOO\�%ODQN

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



0HFKDQLFDO�,QVWDOODWLRQ
7KLV�FKDSWHU�H[SODLQV�KRZ�WR�SURSHUO\�PRXQW�DQG�LQVWDOO�WKH�GULYH�

��� 6(&7,21�6$)(7<����������������������������������������������������������������������������������������������
��� 0(&+$1,&$/�,167$//$7,21�������������������������������������������������������������������������
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��� 6HFWLRQ�6DIHW\
�:$51,1*

)LUH�+D]DUG
3URYLGH�VXIILFLHQW�FRROLQJ�ZKHQ�LQVWDOOLQJ�WKH�GULYH�LQVLGH�DQ�HQFORVHG�SDQHO�RU�FDELQHW�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�RYHUKHDWLQJ�DQG�ILUH�
:KHQ�PXOWLSOH�GULYHV�DUH�SODFHG�LQVLGH�WKH�VDPH�HQFORVXUH�SDQHO��LQVWDOO�SURSHU�FRROLQJ�WR�HQVXUH�DLU�HQWHULQJ�WKH�HQFORVXUH
GRHV�QRW�H[FHHG�����&�

�&$87,21
&UXVK�+D]DUG

'R�QRW�FDUU\�WKH�GULYH�E\�WKH�IURQW�FRYHU�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�PLQRU�RU�PRGHUDWH�LQMXU\�IURP�WKH�PDLQ�ERG\�RI�WKH�GULYH�IDOOLQJ�

127,&(
2EVHUYH�SURSHU�HOHFWURVWDWLF�GLVFKDUJH��(6'��SURFHGXUHV�ZKHQ�KDQGOLQJ�WKH�GULYH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�(6'�GDPDJH�WR�WKH�GULYH�FLUFXLWU\�
,W�PD\�EH�GLIILFXOW�WR�SHUIRUP�PDLQWHQDQFH�RQ�WKH�FRROLQJ�IDQV�RI�GULYHV�LQVWDOOHG�LQ�D�YHUWLFDO�URZ�LQVLGH�DQ
HQFORVXUH�
(QVXUH�DGHTXDWH�VSDFLQJ�DW�WKH�WRS�RI�WKH�GULYH�WR�SHUIRUP�FRROLQJ�IDQ�UHSODFHPHQW�ZKHQ�UHTXLUHG�
2SHUDWLQJ�WKH�PRWRU�LQ�WKH�ORZ�VSHHG�UDQJH�GLPLQLVKHV�WKH�FRROLQJ�HIIHFWV��LQFUHDVHV�PRWRU�WHPSHUDWXUH��DQG�PD\
OHDG�WR�PRWRU�GDPDJH�E\�RYHUKHDWLQJ�
5HGXFH�WKH�PRWRU�WRUTXH�LQ�WKH�ORZ�VSHHG�UDQJH�ZKHQHYHU�XVLQJ�D�VWDQGDUG�EORZHU�FRROHG�PRWRU��,I������WRUTXH�LV
UHTXLUHG�FRQWLQXRXVO\�DW�ORZ�VSHHG��FRQVLGHU�XVLQJ�D�VSHFLDO�GULYH�RU�YHFWRU�PRWRU��6HOHFW�D�PRWRU�WKDW�LV�FRPSDWLEOH�ZLWK
WKH�UHTXLUHG�ORDG�WRUTXH�DQG�RSHUDWLQJ�VSHHG�UDQJH�
'R�QRW�RSHUDWH�PRWRUV�DERYH�WKH�PD[LPXP�UDWHG�530�
)DLOXUH�WR�FRPSO\�PD\�OHDG�WR�EHDULQJ�RU�RWKHU�PHFKDQLFDO�PRWRU�IDLOXUHV�
7KH�VSHHG�UDQJH�IRU�FRQWLQXRXV�RSHUDWLRQ�GLIIHUV�DFFRUGLQJ�WR�WKH�OXEULFDWLRQ�PHWKRG�DQG�PRWRU�PDQXIDFWXUHU�
,I�WKH�PRWRU�LV�WR�EH�RSHUDWHG�DW�D�VSHHG�KLJKHU�WKDQ�WKH�UDWHG�VSHHG��FRQVXOW�ZLWK�WKH�PDQXIDFWXUHU�
&RQWLQXRXVO\�RSHUDWLQJ�DQ�RLO�OXEULFDWHG�PRWRU�LQ�WKH�ORZ�VSHHG�UDQJH�PD\�UHVXOW�LQ�EXUQLQJ�

��� 6HFWLRQ�6DIHW\

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



127,&(
:KHQ�WKH�LQSXW�YROWDJH�LV�����9�RU�KLJKHU�RU�WKH�ZLULQJ�GLVWDQFH�LV�JUHDWHU�WKDQ�����PHWHUV��SD\�VSHFLDO�DWWHQWLRQ
WR�WKH�PRWRU�LQVXODWLRQ�YROWDJH�RU�XVH�D�GULYH�UDWHG�PRWRU�
)DLOXUH�WR�FRPSO\�FRXOG�OHDG�WR�PRWRU�ZLQGLQJ�IDLOXUH�
0RWRU�YLEUDWLRQ�PD\�LQFUHDVH�ZKHQ�RSHUDWLQJ�D�PDFKLQH�LQ�YDULDEOH�VSHHG�PRGH��LI�WKDW�PDFKLQH�SUHYLRXVO\
RSHUDWHG�DW�D�FRQVWDQW�VSHHG�
,QVWDOO�YLEUDWLRQ�SURRI�UXEEHU�RQ�WKH�PRWRU�EDVH�RU�XVH�WKH�IUHTXHQF\�MXPS�IXQFWLRQ�WR�VNLS�D�IUHTXHQF\�UHVRQDWLQJ�WKH
PDFKLQH�
7KH�PRWRU�PD\�UHTXLUH�PRUH�DFFHOHUDWLRQ�WRUTXH�ZLWK�GULYH�RSHUDWLRQ�WKDQ�ZLWK�D�FRPPHUFLDO�SRZHU�VXSSO\�
6HW�D�SURSHU�9�I�SDWWHUQ�E\�FKHFNLQJ�WKH�ORDG�WRUTXH�FKDUDFWHULVWLFV�RI�WKH�PDFKLQH�WR�EH�XVHG�ZLWK�WKH�PRWRU�
7KH�UDWHG�LQSXW�FXUUHQW�RI�VXEPHUVLEOH�PRWRUV�LV�KLJKHU�WKDQ�WKH�UDWHG�LQSXW�FXUUHQW�RI�VWDQGDUG�PRWRUV�
6HOHFW�DQ�DSSURSULDWH�GULYH�DFFRUGLQJ�WR�LWV�UDWHG�RXWSXW�FXUUHQW��:KHQ�WKH�GLVWDQFH�EHWZHHQ�WKH�PRWRU�DQG�GULYH�LV�ORQJ�
XVH�D�FDEOH�WKLFN�HQRXJK�WR�FRQQHFW�WKH�PRWRU�WR�WKH�GULYH�WR�SUHYHQW�PRWRU�WRUTXH�UHGXFWLRQ�
:KHQ�XVLQJ�DQ�H[SORVLRQ�SURRI�PRWRU��LW�PXVW�EH�VXEMHFW�WR�DQ�H[SORVLRQ�SURRI�WHVW�LQ�FRQMXQFWLRQ�ZLWK�WKH�GULYH�
7KLV�LV�DOVR�DSSOLFDEOH�ZKHQ�DQ�H[LVWLQJ�H[SORVLRQ�SURRI�PRWRU�LV�WR�EH�RSHUDWHG�ZLWK�WKH�GULYH��6LQFH�WKH�GULYH�LWVHOI�LV
QRW�H[SORVLRQ�SURRI��DOZD\V�LQVWDOO�LW�LQ�D�VDIH�SODFH�
'R�QRW�XVH�D�GULYH�IRU�D�VLQJOH�SKDVH�PRWRU�
5HSODFH�WKH�PRWRU�ZLWK�D�WKUHH�SKDVH�PRWRU�
,I�DQ�RLO�OXEULFDWHG�JHDUER[�RU�VSHHG�UHGXFHU�LV�XVHG�LQ�WKH�SRZHU�WUDQVPLVVLRQ�PHFKDQLVP��RLO�OXEULFDWLRQ�ZLOO�EH
DIIHFWHG�ZKHQ�WKH�PRWRU�RSHUDWHV�RQO\�LQ�WKH�ORZ�VSHHG�UDQJH�
7KH�SRZHU�WUDQVPLVVLRQ�PHFKDQLVP�ZLOO�PDNH�QRLVH�DQG�H[SHULHQFH�SUREOHPV�ZLWK�VHUYLFH�OLIH�DQG�GXUDELOLW\�LI�WKH�PRWRU
LV�RSHUDWHG�DW�D�VSHHG�KLJKHU�WKDQ�WKH�UDWHG�VSHHG�

��� 6HFWLRQ�6DIHW\
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��� 0HFKDQLFDO�,QVWDOODWLRQ
7KLV�VHFWLRQ�RXWOLQHV�VSHFLILFDWLRQV��SURFHGXUHV��DQG�HQYLURQPHQW�IRU�SURSHU�PHFKDQLFDO�LQVWDOODWLRQ�RI�WKH�GULYH�

� ,QVWDOODWLRQ�(QYLURQPHQW
7R�KHOS�SURORQJ�WKH�RSWLPXP�SHUIRUPDQFH�OLIH�RI�WKH�GULYH��LQVWDOO�WKH�GULYH�LQ�WKH�SURSHU�HQYLURQPHQW��7KH�WDEOH�EHORZ
SURYLGHV�D�GHVFULSWLRQ�RI�WKH�DSSURSULDWH�HQYLURQPHQW�IRU�WKH�GULYH�

7DEOH���� ,QVWDOODWLRQ�(QYLURQPHQW
(QYLURQPHQW &RQGLWLRQV

,QVWDOODWLRQ�$UHD ,QGRRUV

$PELHQW�7HPSHUDWXUH

�����&�WR������&��,3���2SHQ�&KDVVLV�
'ULYH�UHOLDELOLW\�LPSURYHV�LQ�HQYLURQPHQWV�ZLWKRXW�ZLGH�WHPSHUDWXUH�IOXFWXDWLRQV�
:KHQ�XVLQJ�DQ�HQFORVXUH�SDQHO��LQVWDOO�D�FRROLQJ�IDQ�RU�DLU�FRQGLWLRQHU�LQ�WKH�DUHD�WR�HQVXUH�WKDW�WKH�DLU�WHPSHUDWXUH
LQVLGH�WKH�HQFORVXUH�GRHV�QRW�H[FHHG�WKH�VSHFLILHG�OHYHOV�
'R�QRW�DOORZ�LFH�WR�GHYHORS�RQ�WKH�GULYH�

+XPLGLW\ ����5+�RU�OHVV�DQG�IUHH�RI�FRQGHQVDWLRQ
6WRUDJH�7HPSHUDWXUH �����&�WR������&

6XUURXQGLQJ�$UHD

,QVWDOO�WKH�GULYH�LQ�DQ�DUHD�IUHH�IURP�
� RLO�PLVW�DQG�GXVW
� PHWDO�VKDYLQJV��RLO��ZDWHU�RU�RWKHU�IRUHLJQ�PDWHULDOV
� UDGLRDFWLYH�PDWHULDOV
� FRPEXVWLEOH�PDWHULDOV��H�J���ZRRG�
� KDUPIXO�JDVHV�DQG�OLTXLGV
� H[FHVVLYH�YLEUDWLRQ
� FKORULGHV
� GLUHFW�VXQOLJKW

$OWLWXGH �����P�RU�ORZHU

9LEUDWLRQ ���WR����+]�DW�����P�V�
���WR����+]�DW�����P�V�

2ULHQWDWLRQ ,QVWDOO�WKH�GULYH�YHUWLFDOO\�WR�PDLQWDLQ�PD[LPXP�FRROLQJ�HIIHFWV�

127,&(��3UHYHQW�IRUHLJQ�PDWWHU�VXFK�DV�PHWDO�VKDYLQJV�RU�ZLUH�FOLSSLQJV�IURP�IDOOLQJ�LQWR�WKH�GULYH�GXULQJ�LQVWDOODWLRQ�DQG�SURMHFW
FRQVWUXFWLRQ��)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH��3ODFH�D�WHPSRUDU\�FRYHU�RYHU�WKH�WRS�RI�WKH�GULYH�GXULQJ�LQVWDOODWLRQ�
5HPRYH�WKH�WHPSRUDU\�FRYHU�EHIRUH�VWDUWXS��DV�WKH�FRYHU�ZLOO�UHGXFH�YHQWLODWLRQ�DQG�FDXVH�WKH�GULYH�WR�RYHUKHDW�

��� 0HFKDQLFDO�,QVWDOODWLRQ

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



� ,QVWDOODWLRQ�2ULHQWDWLRQ�DQG�6SDFLQJ
,QVWDOO�WKH�GULYH�XSULJKW�DV�LOOXVWUDWHG�LQ�)LJXUH�����WR�PDLQWDLQ�SURSHU�FRROLQJ�

$ % %

$ ± &RUUHFW % ± ,QFRUUHFW
)LJXUH���� &RUUHFW�,QVWDOODWLRQ�2ULHQWDWLRQ

� 6LQJOH�'ULYH�,QVWDOODWLRQ
)LJXUH�����H[SODLQV�WKH�UHTXLUHG�LQVWDOODWLRQ�VSDFLQJ�WR�PDLQWDLQ�VXIILFLHQW�VSDFH�IRU�DLUIORZ�DQG�ZLULQJ��,QVWDOO�WKH�KHDWVLQN
DJDLQVW�D�FORVHG�VXUIDFH�WR�DYRLG�GLYHUWLQJ�FRROLQJ�DLU�DURXQG�WKH�KHDWVLQN�

$ $ &

&

%

6LGH�&OHDUDQFH 7RS�%RWWRP�&OHDUDQFH

$ ± ���PP�PLQLPXP
% ± $LUIORZ�GLUHFWLRQ

& ± ����PP�PLQLPXP

)LJXUH���� &RUUHFW�,QVWDOODWLRQ�6SDFLQJ

� 0XOWLSOH�'ULYH�,QVWDOODWLRQ
:KHQ�LQVWDOOLQJ�PXOWLSOH�GULYHV�LQWR�WKH�VDPH�HQFORVXUH�SDQHO��PRXQW�WKH�GULYHV�DFFRUGLQJ�WR�)LJXUH������:KHQ�PRXQWLQJ
GULYHV�ZLWK�D�PLQLPXP�VLGH�E\�VLGH�FOHDUDQFH�RI���PP�DFFRUGLQJ�WR�)LJXUH������GHUDWLQJ�PXVW�EH�FRQVLGHUHG�DQG�SDUDPHWHU
/�����PXVW�EH�VHW��5HIHU�WR��3DUDPHWHU�/LVW�RQ�SDJH�����

��PP

'

&

&
%%

$

$ ± /LQH�XS�WKH�WRSV�RI�WKH�GULYHV�
% ± ���PP�PLQLPXP

& ± ����PP�PLQLPXP
' ± $LUIORZ�GLUHFWLRQ

)LJXUH���� 6SDFH�%HWZHHQ�'ULYHV��6LGH�E\�6LGH�0RXQWLQJ�

1RWH� :KHQ�LQVWDOOLQJ�GULYHV�RI�GLIIHUHQW�KHLJKWV�LQ�WKH�VDPH�HQFORVXUH�SDQHO��WKH�WRSV�RI�WKH�GULYHV�VKRXOG�OLQH�XS��/HDYH�VSDFH�EHWZHHQ�WKH�WRS
DQG�ERWWRP�RI�VWDFNHG�GULYHV�IRU�FRROLQJ�IDQ�UHSODFHPHQW�LI�UHTXLUHG��8VLQJ�WKLV�PHWKRG��LW�LV�SRVVLEOH�WR�UHSODFH�WKH�FRROLQJ�IDQV�ODWHU�

��� 0HFKDQLFDO�,QVWDOODWLRQ
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� ([WHULRU�DQG�0RXQWLQJ�'LPHQVLRQV
5HIHU�WR�1(0$�7\SH���.LW�RQ�SDJH�����IRU�H[WHULRU�DQG�PRXQWLQJ�GLPHQVLRQV�IRU�1(0$�7\SH���

� ,3���2SHQ�&KDVVLV�'ULYHV
7DEOH���� ,3���2SHQ�&KDVVLV��ZLWKRXW�DQ�(0&�ILOWHU�

W�

'�
'

:

+
�

+
�

+

��0�:�
'�

9ROWDJH�&ODVV 'ULYH�0RGHO
&,05�-�

'LPHQVLRQV��PP�
: + ' :� +� +� '� '� W� :HLJKW��NJ�

6LQJOH�3KDVH
����9�&ODVV

%$����% �� ��� �� �� ��� � ��� ���� � ���
%$����% �� ��� �� �� ��� � ��� ���� � ���
%$����% �� ��� ��� �� ��� � ���� ����� � ���

7KUHH�3KDVH
����9�&ODVV

�$����% �� ��� �� �� ��� � ��� ���� � ���
�$����% �� ��� �� �� ��� � ��� ���� � ���
�$����% �� ��� ��� �� ��� � ���� ���� � ���
�$����% �� ��� ��� �� ��� � ���� ����� � ���

7DEOH���� ,3���2SHQ�&KDVVLV��ZLWKRXW�DQ�(0&�ILOWHU�

W�

'
'�

��0�

+

:�

: +
�

+
�

'�

9ROWDJH�&ODVV 'ULYH�0RGHO
&,05�-�

'LPHQVLRQV��PP�
: + ' :� +� +� '� '� W� :HLJKW��NJ�

6LQJOH�3KDVH
����9�&ODVV

%$����% ��� ��� ����� �� ��� � �� ��� � ���
%$����% ��� ��� ��� �� ��� � �� ����� � ���

7KUHH�3KDVH
����9�&ODVV

�$����% ��� ��� ��� �� ��� � �� ����� � ���
�$����% ��� ��� ����� �� ��� � �� ��� � ���
�$����% ��� ��� ��� ��� ��� � �� ����� � ���

7KUHH�3KDVH
����9�&ODVV

�$����% ��� ��� �� �� ��� � �� ���� � ���
�$����% ��� ��� �� �� ��� � �� ���� � ���
�$����% ��� ��� ����� �� ��� � �� ��� � ���
�$����% ��� ��� ��� �� ��� � �� ����� � ���
�$����% ��� ��� ��� �� ��� � �� ����� � ���
�$����% ��� ��� ��� �� ��� � �� ����� � ���
�$����% ��� ��� ��� ��� ��� � �� ����� � ���

��� 0HFKDQLFDO�,QVWDOODWLRQ
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(OHFWULFDO�,QVWDOODWLRQ
7KLV�FKDSWHU�H[SODLQV�SURSHU�SURFHGXUHV�IRU�ZLULQJ�WKH�FRQWURO�FLUFXLW�WHUPLQDOV��PRWRU�DQG�SRZHU
VXSSO\�

��� 6(&7,21�6$)(7<����������������������������������������������������������������������������������������������
��� 67$1'$5'�&211(&7,21�',$*5$0�������������������������������������������������������������
��� 0$,1�&,5&8,7�&211(&7,21�',$*5$0���������������������������������������������������������
��� 7(50,1$/�%/2&.�&21),*85$7,21�������������������������������������������������������������
��� 3527(&7,9(�&29(56��������������������������������������������������������������������������������������
��� 0$,1�&,5&8,7�:,5,1*��������������������������������������������������������������������������������������
��� &21752/�&,5&8,7�:,5,1*�����������������������������������������������������������������������������
��� ,�2�&211(&7,216���������������������������������������������������������������������������������������������
��� 0$,1�)5(48(1&<�5()(5(1&(���������������������������������������������������������������������
���� %5$.,1*�5(6,6725�����������������������������������������������������������������������������������������
���� ,17(5/2&.,1*�:,7+�&211(&7('�0$&+,1(5<�����������������������������������������
���� :,5,1*�&+(&./,67������������������������������������������������������������������������������������������

�
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��� 6HFWLRQ�6DIHW\
�'$1*(5

(OHFWULFDO�6KRFN�+D]DUG
'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�ZLOO�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

�:$51,1*
(OHFWULFDO�6KRFN�+D]DUG

'R�QRW�RSHUDWH�HTXLSPHQW�ZLWK�FRYHUV�UHPRYHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
7KH�GLDJUDPV�LQ�WKLV�VHFWLRQ�PD\�VKRZ�GULYHV�ZLWKRXW�FRYHUV�RU�VDIHW\�VKLHOGV�WR�VKRZ�GHWDLOV��%H�VXUH�WR�UHLQVWDOO�FRYHUV
RU�VKLHOGV�EHIRUH�RSHUDWLQJ�WKH�GULYHV�DQG�UXQ�WKH�GULYHV�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�GHVFULEHG�LQ�WKLV�PDQXDO�
$OZD\V�JURXQG�WKH�PRWRU�VLGH�JURXQGLQJ�WHUPLQDO�
,PSURSHU�HTXLSPHQW�JURXQGLQJ�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�FRQWDFWLQJ�WKH�PRWRU�FDVH�
'R�QRW�SHUIRUP�ZRUN�RQ�WKH�GULYH�ZKLOH�ZHDULQJ�ORRVH�FORWKLQJ��MHZHOU\�RU�ZLWKRXW�H\H�SURWHFWLRQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
5HPRYH�DOO�PHWDO�REMHFWV�VXFK�DV�ZDWFKHV�DQG�ULQJV��VHFXUH�ORRVH�FORWKLQJ��DQG�ZHDU�H\H�SURWHFWLRQ�EHIRUH�EHJLQQLQJ
ZRUN�RQ�WKH�GULYH�
'R�QRW�UHPRYH�FRYHUV�RU�WRXFK�FLUFXLW�ERDUGV�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�SHUIRUP�ZRUN�RQ�WKH�GULYH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
,QVWDOODWLRQ��PDLQWHQDQFH��LQVSHFWLRQ��DQG�VHUYLFLQJ�PXVW�EH�SHUIRUPHG�RQO\�E\�DXWKRUL]HG�SHUVRQQHO�IDPLOLDU�ZLWK
LQVWDOODWLRQ��DGMXVWPHQW��DQG�PDLQWHQDQFH�RI�$&�GULYHV�
'R�QRW�WRXFK�DQ\�WHUPLQDOV�EHIRUH�WKH�FDSDFLWRUV�KDYH�IXOO\�GLVFKDUJHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
%HIRUH�ZLULQJ�WHUPLQDOV��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU�WKH
SRZHU�VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R
SUHYHQW�HOHFWULF�VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�RII�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP
VDIH�OHYHO�

)LUH�+D]DUG
7LJKWHQ�DOO�WHUPLQDO�VFUHZV�WR�WKH�VSHFLILHG�WLJKWHQLQJ�WRUTXH�
/RRVH�HOHFWULFDO�FRQQHFWLRQV�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�GXH�WR�RYHUKHDWLQJ�RI�HOHFWULFDO�FRQQHFWLRQV�
'R�QRW�XVH�LPSURSHU�FRPEXVWLEOH�PDWHULDOV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�
$WWDFK�WKH�GULYH�WR�PHWDO�RU�RWKHU�QRQFRPEXVWLEOH�PDWHULDO�
'R�QRW�XVH�DQ�LPSURSHU�YROWDJH�VRXUFH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�
9HULI\�WKDW�WKH�UDWHG�YROWDJH�RI�WKH�GULYH�PDWFKHV�WKH�YROWDJH�RI�WKH�LQFRPLQJ�SRZHU�VXSSO\�EHIRUH�DSSO\LQJ�SRZHU�

��� 6HFWLRQ�6DIHW\
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127,&(
2EVHUYH�SURSHU�HOHFWURVWDWLF�GLVFKDUJH�SURFHGXUHV��(6'��ZKHQ�KDQGOLQJ�WKH�GULYH�DQG�FLUFXLW�ERDUGV�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�(6'�GDPDJH�WR�WKH�GULYH�FLUFXLWU\�
1HYHU�FRQQHFW�RU�GLVFRQQHFW�WKH�PRWRU�IURP�WKH�GULYH�ZKLOH�WKH�GULYH�LV�RXWSXWWLQJ�YROWDJH�
,PSURSHU�HTXLSPHQW�VHTXHQFLQJ�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�
'R�QRW�XVH�XQVKLHOGHG�FDEOH�IRU�FRQWURO�ZLULQJ�
)DLOXUH�WR�FRPSO\�PD\�FDXVH�HOHFWULFDO�LQWHUIHUHQFH�UHVXOWLQJ�LQ�SRRU�V\VWHP�SHUIRUPDQFH��8VH�VKLHOGHG��WZLVWHG�SDLU
ZLUHV�DQG�JURXQG�WKH�VKLHOG�WR�WKH�JURXQG�WHUPLQDO�RI�WKH�GULYH�
&KHFN�DOO�WKH�ZLULQJ�WR�HQVXUH�WKDW�DOO�FRQQHFWLRQV�DUH�FRUUHFW�DIWHU�LQVWDOOLQJ�WKH�GULYH�DQG�FRQQHFWLQJ�DQ\�RWKHU
GHYLFHV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�
'R�QRW�PRGLI\�WKH�GULYH�FLUFXLWU\�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�DQG�ZLOO�YRLG�ZDUUDQW\�
<DVNDZD�LV�QRW�UHVSRQVLEOH�IRU�DQ\�PRGLILFDWLRQ�RI�WKH�SURGXFW�PDGH�E\�WKH�XVHU��7KLV�SURGXFW�PXVW�QRW�EH�PRGLILHG�

��� 6HFWLRQ�6DIHW\
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��� 6WDQGDUG�&RQQHFWLRQ�'LDJUDP
&RQQHFW�WKH�GULYH�DQG�SHULSKHUDO�GHYLFHV�DV�VKRZQ�LQ�)LJXUH������,W�LV�SRVVLEOH�WR�UXQ�WKH�GULYH�YLD�WKH�GLJLWDO�RSHUDWRU
ZLWKRXW�FRQQHFWLQJ�GLJLWDO�,�2�ZLULQJ��7KLV�VHFWLRQ�GRHV�QRW�GLVFXVV�GULYH�RSHUDWLRQ��5HIHU�WR�6WDUW�8S�3URJUDPPLQJ�	�
2SHUDWLRQ��RQ�SDJH����IRU�LQVWUXFWLRQV�RQ�RSHUDWLQJ�WKH�GULYH�
127,&(��,QDGHTXDWH�EUDQFK�VKRUW�FLUFXLW�SURWHFWLRQ�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH��,QVWDOO�DGHTXDWH�EUDQFK�FLUFXLW�VKRUW�FLUFXLW
SURWHFWLRQ�SHU�DSSOLFDEOH�FRGHV��7KH�GULYH�LV�VXLWDEOH�IRU�FLUFXLWV�FDSDEOH�RI�GHOLYHULQJ�QRW�PRUH�WKDQ��������506�V\PPHWULFDO�DPSHUHV�
����9DF�PD[LPXP������9�&ODVV��DQG�����9DF�PD[LPXP������9�&ODVV��
127,&(��:KHQ�WKH�LQSXW�YROWDJH�LV�����9�RU�KLJKHU�RU�WKH�ZLULQJ�GLVWDQFH�LV�JUHDWHU�WKDQ�����PHWHUV��SD\�VSHFLDO�DWWHQWLRQ�WR�WKH�PRWRU
LQVXODWLRQ�YROWDJH�RU�XVH�D�GULYH�GXW\�PRWRU��)DLOXUH�WR�FRPSO\�FRXOG�OHDG�WR�PRWRU�LQVXODWLRQ�EUHDNGRZQ�
127,&(��'R�QRW�FRQQHFW�$&�FRQWURO�FLUFXLW�JURXQG�WR�GULYH�HQFORVXUH��,PSURSHU�GULYH�JURXQGLQJ�FDQ�FDXVH�FRQWURO�FLUFXLW�PDOIXQFWLRQ�
127,&(��7KH�PLQLPXP�ORDG�IRU�WKH�PXOWL�IXQFWLRQ�UHOD\�RXWSXW�0$�0%�0&�LV����P$�

6$

0RWRU
&RROLQJ�IDQ

)RUZDUG�UXQ�VWRS�

5HYHUVH�UXQ�VWRS�

([WHUQDO�IDXOW

)DXOW�UHVHW

��WR�����9GF�
���P$�

�',3
VZLWFK�6�

'&�UHDFWRU
�RSWLRQ�

'LJLWDO�LQSXWV
�GHIDXOW�VHWWLQJ�

)DXOW

-����

6KLHOG�JURXQG
WHUPLQDO

7KHUPDO�UHOD\
�RSWLRQ� %UDNLQJ�UHVLVWRU

�RSWLRQ�

0DLQ�FLUFXLW

&RQWURO�FLUFXLW

7KHUPDO�UHOD\�IRU
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)DXOW�UHOD\
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*URXQG
��� �RU�OHVV������9�FODVV�
���� �RU�OHVV������9�FODVV��

6HWWLQJ�SRZHU�VXSSO\
������PD[�����P$

)RU�VLQJOH�SKDVH�����9
SRZHU�VXSSO\��XVH
5�/��DQG�6�/���

$QDORJ�PRQLWRU
RXWSXW

'LJLWDO�RXWSXW
����9DF�����P$�WR���$
���9GF�����P$�WR���$
�GHIDXOW�VHWWLQJ�

0DLQ�VSHHG
IUHTXHQF\
UHIHUHQFH�
0XOWL�IXQFWLRQ
SURJUDPPDEOH�

0XOWL�VWHS�
VSHHG���
PDLQ�DX[�VZLWFK��

��0&&% 7+5;2))21 0&

6$

6$

7KUHH�SKDVH
SRZHU�VXSSO\
����WR�����9

-XPSHU

',3�VZLWFK�6�

6LQN

6RXUFH

7HUPLQDOV������������%���DQG�%�
DUH�IRU�FRQQHFWLQJ�RSWLRQV�
1HYHU�FRQQHFW�SRZHU�VXSSO\
OLQHV�WR�WKHVH�WHUPLQDOV��

B

0RQLWRU
RXWSXW

2SWLRQ�XQLW
FRQQHFWRU

PDLQ�FLUFXLW�WHUPLQDO

VKLHOGHG�OLQH WZLVWHG�SDLU�VKLHOGHG�OLQH

FRQWURO�WHUPLQDO

��!

��!

��!

��!
��WR�����9�����N����
�����WR����P$���������

)LJXUH���� 'ULYH�6WDQGDUG�&RQQHFWLRQ�'LDJUDP������9�&ODVV�([DPSOH�

��! 5HPRYH�WKH�MXPSHU�ZKHQ�LQVWDOOLQJ�DQ�RSWLRQDO�'&�UHDFWRU�
��! 7KH�0&�RQ�WKH�LQSXW�VLGH�RI�WKH�PDLQ�FLUFXLW�VKRXOG�RSHQ�ZKHQ�WKH�WKHUPDO�UHOD\�LV�WULJJHUHG�
��! 6HOI�FRROHG�PRWRUV�GR�QRW�UHTXLUH�VHSDUDWH�FRROLQJ�IDQ�PRWRU�ZLULQJ�
��! &RQQHFWHG�XVLQJ�VHTXHQFH�LQSXW�VLJQDO��6��WR�6���IURP�131�WUDQVLVWRU��'HIDXOW��VLQN�PRGH����9�FRP��
��! 8VH�RQO\�D�����9�LQWHUQDO�SRZHU�VXSSO\�LQ�VLQNLQJ�PRGH��WKH�VRXUFH�PRGH�UHTXLUHV�DQ�H[WHUQDO�SRZHU�VXSSO\�5HIHU�

WR�,�2�&RQQHFWLRQV�RQ�SDJH����
��! 0LQLPXP�ORDG����9GF�����P$��UHIHUHQFH�YDOXH��

��� 6WDQGDUG�&RQQHFWLRQ�'LDJUDP

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



��! 0RQLWRU�RXWSXWV�ZRUN�ZLWK�GHYLFHV�VXFK�DV�DQDORJ�IUHTXHQF\�PHWHUV��DPPHWHUV��YROWPHWHUV�DQG�ZDWWPHWHUV��WKH\
DUH�QRW�LQWHQGHG�IRU�XVH�DV�D�IHHGEDFN�W\SH�RI�VLJQDO�

:$51,1*��6XGGHQ�0RYHPHQW�+D]DUG��'R�QRW�FORVH�WKH�ZLULQJ�IRU�WKH�FRQWURO�FLUFXLW�XQOHVV�WKH�PXOWLIXQFWLRQ�LQSXW�WHUPLQDO�SDUDPHWHU
LV�SURSHUO\�VHW��6��IRU���:LUH��+����� �³�´���,PSURSHU�VHTXHQFLQJ�RI�UXQ�VWRS�FLUFXLWU\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�IURP�PRYLQJ
HTXLSPHQW�
:$51,1*��6XGGHQ�0RYHPHQW�+D]DUG��(QVXUH�VWDUW�VWRS�DQG�VDIHW\�FLUFXLWV�DUH�ZLUHG�SURSHUO\�DQG�LQ�WKH�FRUUHFW�VWDWH�EHIRUH�HQHUJL]LQJ
WKH�GULYH��)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�IURP�PRYLQJ�HTXLSPHQW��:KHQ�SURJUDPPHG�IRU���:LUH�FRQWURO��D
PRPHQWDU\�FORVXUH�RQ�WHUPLQDO�6��PD\�FDXVH�WKH�GULYH�WR�VWDUW�
:$51,1*��:KHQ���:LUH�VHTXHQFH�LV�XVHG��VHW�WKH�GULYH�WR���:LUH�VHTXHQFH�EHIRUH�ZLULQJ�WKH�FRQWURO�WHUPLQDOV�DQG�HQVXUH�SDUDPHWHU
E�����LV�VHW�WR����GULYH�GRHV�QRW�DFFHSW�D�UXQ�FRPPDQG�DW�SRZHU�XS��GHIDXOW���,I�WKH�GULYH�LV�ZLUHG�IRU���:LUH�VHTXHQFH�EXW�VHW�XS�IRU���
:LUH�VHTXHQFH��GHIDXOW��DQG�LI�SDUDPHWHU�E�����LV�VHW�WR����GULYH�DFFHSWV�D�5XQ�FRPPDQG�DW�SRZHU�XS���WKH�PRWRU�ZLOO�URWDWH�LQ�UHYHUVH
GLUHFWLRQ�DW�SRZHU�XS�RI�WKH�GULYH�DQG�PD\�FDXVH�LQMXU\�

)LJXUH�����LOOXVWUDWHV�DQ�H[DPSOH�RI�D���:LUH�VHTXHQFH�
'ULYH

6HTXHQFH�LQSXW�FRPPRQ

5XQ�UHOD\��1�2��6WRS�UHOD\��1�&��

5XQ�FRPPDQG��UXQ�RQ�PRPHQWDU\�FORVH�

6WRS�FRPPDQG��VWRS�RQ�PRPHQWDU\�RSHQ�

)RZDUG�UHYHUVH�FRPPDQG��
�PXOWL�IXQFWLRQ�LQSXW��+����� ���

6�

6�

6�

6&

)LJXUH���� ��:LUH�6HTXHQFH

��� 6WDQGDUG�&RQQHFWLRQ�'LDJUDP
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��� 0DLQ�&LUFXLW�&RQQHFWLRQ�'LDJUDP
5HIHU�WR�GLDJUDPV�LQ�WKLV�VHFWLRQ�IRU�WKH�0DLQ�&LUFXLW�ZLULQJ�FRQQHFWLRQV��&RQQHFWLRQV�PD\�YDU\�EDVHG�RQ�GULYH�FDSDFLW\�
7KH�PDLQ�FLUFXLW�'&�SRZHU�VXSSO\�SRZHUV�WKH�FRQWURO�FLUFXLW�
127,&(��'R�QRW�XVH�WKH�QHJDWLYH�'&�EXV�WHUPLQDO�³�´�DV�D�JURXQG�WHUPLQDO��7KLV�WHUPLQDO�LV�DW�KLJK�YROWDJH�'&�SRWHQWLDO��,PSURSHU
ZLULQJ�FRQQHFWLRQV�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�

� 6LQJOH�3KDVH�����9�&ODVV��&,05�-�%$�����a������

'ULYH

-XPSHU

6LQJOH�SKDVH�
����9DF

0RWRU

'&�UHDFWRU
�RSWLRQ� %UDNLQJ�5HVLVWRU

8QLW��RSWLRQ�

5�/�

6�/�

����

±

%� %�

8�7�
9�7�
:�7�

)LJXUH���� &RQQHFWLQJ�6LQJOH�3KDVH�0DLQ�&LUFXLW�7HUPLQDOV

127,&(��'R�QRW�FRQQHFW�7�/��WHUPLQDO�ZKHQ�XVLQJ�VLQJOH�SKDVH�SRZHU�VXSSO\�LQSXW��,QFRUUHFW�ZLULQJ�PD\�GDPDJH�WKH�GULYH�

� 7KUHH�3KDVH�����9�&ODVV��&,05�-��$�����a�������
7KUHH�3KDVH�����9�&ODVV��&,05�-��$�����a������

²

'ULYH

0RWRU

7KUHH�SKDVH�����9DF��
�����9DF��

%UDNLQJ�
5HVLVWRU�8QLW
�RSWLRQ�

5�/�
6�/�
7�/�

8�7�
9�7�
:�7�

%� %�

-XPSHU

'&�UHDFWRU
�RSWLRQ�

����

)LJXUH���� &RQQHFWLQJ�7KUHH�3KDVH�0DLQ�&LUFXLW�7HUPLQDOV

��� 0DLQ�&LUFXLW�&RQQHFWLRQ�'LDJUDP

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



��� 7HUPLQDO�%ORFN�&RQILJXUDWLRQ
7KH�ILJXUHV�LQ�WKLV�VHFWLRQ�SURYLGH�LOOXVWUDWLRQV�RI�WKH�PDLQ�FLUFXLW�WHUPLQDO�EORFN�FRQILJXUDWLRQV�RI�WKH�GLIIHUHQW�GULYH�VL]HV�

0RGHOV�
&,05�-���%$������������

&,05�-����$�����������

0RGHOV�
&,05�-���%$����������
&,05�-����$����������������
&,05�-����$����������������������������

����������
�������������

���������������

)LJXUH���� 0DLQ�&LUFXLW�7HUPLQDO�%ORFN�&RQILJXUDWLRQV

��� 7HUPLQDO�%ORFN�&RQILJXUDWLRQ
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��� 3URWHFWLYH�&RYHUV
)ROORZ�WKH�SURFHGXUH�EHORZ�WR�UHPRYH�WKH�SURWHFWLYH�FRYHUV�EHIRUH�ZLULQJ�WKH�GULYH�DQG�WR�UHDWWDFK�WKH�FRYHUV�DIWHU�ZLULQJ
LV�FRPSOHWH�

� ,3���2SHQ�&KDVVLV�&RYHU�5HPRYDO�DQG�,QVWDOODWLRQ
� 5HPRYLQJ�WKH�3URWHFWLYH�&RYHUV

�� /RRVHQ�WKH�VFUHZ�WKDW�ORFNV�WKH�IURQW�FRYHU�LQ�SODFH�WR�UHPRYH�

)LJXUH���� 5HPRYH�WKH�)URQW�&RYHU�RQ�DQ�,3���2SHQ�&KDVVLV�'ULYH

�� $SSO\�SUHVVXUH�WR�WKH�WDEV�RQ�HDFK�VLGH�RI�WKH�WHUPLQDO�FRYHU��3XOO�WKH�WHUPLQDO�FRYHU�DZD\�IURP�WKH�GULYH�ZKLOH
SXVKLQJ�LQ�RQ�WKH�WDEV�WR�SXOO�WKH�FRYHU�IUHH�

)LJXUH���� 5HPRYH�WKH�7HUPLQDO�&RYHU�RQ�DQ�,3���2SHQ�&KDVVLV�'ULYH

� 5HDWWDFKLQJ�WKH�3URWHFWLYH�&RYHUV
3URSHUO\�FRQQHFW�DOO�ZLULQJ�DQG�URXWH�SRZHU�ZLULQJ�DZD\�IURP�FRQWURO�VLJQDO�ZLULQJ��5HDWWDFK�DOO�SURWHFWLYH�FRYHUV�ZKHQ
ZLULQJ�LV�FRPSOHWH��$SSO\�RQO\�D�VPDOO�DPRXQW�RI�SUHVVXUH�WR�ORFN�WKH�FRYHU�EDFN�LQWR�SODFH�

)LJXUH���� 5HDWWDFK�WKH�3URWHFWLYH�&RYHUV�RQ�DQ�,3���2SHQ�&KDVVLV�'ULYH

��� 3URWHFWLYH�&RYHUV

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



��� 0DLQ�&LUFXLW�:LULQJ
7KLV�VHFWLRQ�GHVFULEHV�WKH�IXQFWLRQV��VSHFLILFDWLRQV��DQG�SURFHGXUHV�UHTXLUHG�WR�VDIHO\�DQG�SURSHUO\�ZLUH�WKH�PDLQ�FLUFXLW
RI�WKH�GULYH�
127,&(��'R�QRW�VROGHU�WKH�HQGV�RI�ZLUH�FRQQHFWLRQV�WR�WKH�GULYH��6ROGHUHG�ZLULQJ�FRQQHFWLRQV�FDQ�ORRVHQ�RYHU�WLPH��,PSURSHU�ZLULQJ
SUDFWLFHV�FRXOG�UHVXOW�LQ�GULYH�PDOIXQFWLRQ�GXH�WR�ORRVH�WHUPLQDO�FRQQHFWLRQV�

� 0DLQ�&LUFXLW�7HUPLQDO�)XQFWLRQV
7DEOH���� 0DLQ�&LUFXLW�7HUPLQDO�)XQFWLRQV

7HUPLQDO 7\SH )XQFWLRQ 5HIHUHQFH
5�/�

0DLQ�FLUFXLW�SRZHU
VXSSO\�LQSXW

&RQQHFWV�OLQH�SRZHU�WR�WKH�GULYH�
'ULYHV�ZLWK�VLQJOH�SKDVH�����9�LQSXW�SRZHU�XVH�WHUPLQDOV�5�/��DQG�6�/��RQO\��7�
/��PXVW�QRW�EH�XVHG��

��6�/�
7�/�
8�7�

'ULYH�RXWSXW &RQQHFWV�WR�WKH�PRWRU� ��9�7�
:�7�
%� %UDNLQJ�UHVLVWRU $YDLODEOH�IRU�FRQQHFWLQJ�D�EUDNLQJ�UHVLVWRU�RU�WKH�EUDNLQJ�UHVLVWRU�XQLW�RSWLRQ� ��%�
�� '&�UHDFWRU�FRQQHFWLRQ 7KHVH�WHUPLQDOV�DUH�VKRUWHG�DW�VKLSPHQW��5HPRYH�WKH�VKRUWLQJ�EDU�EHWZHHQ����DQG

���ZKHQ�FRQQHFWLQJ�D�'&�UHDFWRU�WR�WKLV�WHUPLQDO� �����
�� '&�SRZHU�VXSSO\�LQSXW )RU�FRQQHFWLQJ�D�'&�SRZHU�VXSSO\� ±±

���WHUPLQDOV� *URXQG
*URXQGLQJ�7HUPLQDO
)RU�����9�FODVV������ȍ�RU�OHVV
)RU�����9�FODVV�����ȍ�RU�OHVV

��

� :LUH�*DXJHV�DQG�7LJKWHQLQJ�7RUTXH
6HOHFW�WKH�DSSURSULDWH�ZLUHV�DQG�FULPS�WHUPLQDOV�IURP�7DEOH�����WKURXJK�7DEOH�����

1RWH� �� :LUH�JDXJH�UHFRPPHQGDWLRQV�EDVHG�RQ�GULYH�FRQWLQXRXV�FXUUHQW�UDWLQJV�XVLQJ�����&�����9DF�YLQ\O�VKHDWKHG�ZLUH�DVVXPLQJ�DPELHQW
WHPSHUDWXUH�ZLWKLQ�����&�DQG�ZLULQJ�GLVWDQFH�OHVV�WKDQ�����P�

�� 7HUPLQDOV���������±��%��DQG�%��DUH�IRU�FRQQHFWLQJ�RSWLRQDO�GHYLFHV�VXFK�DV�D�'&�UHDFWRU�RU�EUDNLQJ�UHVLVWRU��'R�QRW�FRQQHFW�RWKHU
QRQ�VSHFLILHG�GHYLFHV�WR�WKHVH�WHUPLQDOV�

� &RQVLGHU�WKH�DPRXQW�RI�YROWDJH�GURS�ZKHQ�VHOHFWLQJ�ZLUH�JDXJHV��,QFUHDVH�WKH�ZLUH�JDXJH�ZKHQ�WKH�YROWDJH�GURS�LV
JUHDWHU�WKDQ����RI�PRWRU�UDWHG�YROWDJH��(QVXUH�WKH�ZLUH�JDXJH�LV�VXLWDEOH�IRU�WKH�WHUPLQDO�EORFN��8VH�WKH�IROORZLQJ
IRUPXOD�WR�FDOFXODWH�WKH�DPRXQW�RI�YROWDJH�GURS�

� /LQH�GURS�YROWDJH��9�� � ��[�ZLUH�UHVLVWDQFH��ȍ�NP��[�ZLUH�OHQJWK��P��[�FXUUHQW��$��[�����
� 5HIHU�WR�LQVWUXFWLRQ�PDQXDO�72%3&���������IRU�EUDNLQJ�XQLW�RU�EUDNLQJ�UHVLVWRU�XQLW�ZLUH�JDXJHV�
� 5HIHU�WR�8/�6WDQGDUGV�&RPSOLDQFH�RQ�SDJH�����IRU�LQIRUPDWLRQ�RQ�8/�FRPSOLDQFH�

� 6LQJOH�3KDVH�����9�&ODVV
7DEOH���� :LUH�*DXJH�DQG�7RUTXH�6SHFLILFDWLRQV

0RGHO
&,05�-�%$ 7HUPLQDO 6FUHZ�6L]H

7LJKWHQLQJ
7RUTXH

1�P��OE�LQ��

$SSOLFDEOH
*DXJH

PP���$:*�

5HFRPPHQGHG
*DXJH

PP���$:*�
����
����
����

5�/���6�/���8�7���9�7���:�7���±���������
%���%��� 0��� ����WR����

�����WR�����
�����WR����
����WR����

���
����

���� 5�/���6�/���8�7���9�7���:�7���±���������
%���%��� 0� ����WR����

������WR������
����WR��
����WR����

���
����

����
5�/���6�/���8�7���9�7���:�7��� 0� ����WR����

������WR������
����WR����
����WR����

�
����
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��� 0DLQ�&LUFXLW�:LULQJ

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ��

�
(O
HF
WU
LF
DO
�,Q
VW
DO
OD
WLR

Q



� 7KUHH�3KDVH�����9�&ODVV
7DEOH���� :LUH�*DXJH�DQG�7RUTXH�6SHFLILFDWLRQV

0RGHO
&,05�-��$ 7HUPLQDO 6FUHZ

6L]H
7LJKWHQLQJ
7RUTXH

1�P��OE�LQ��

$SSOLFDEOH
*DXJH

PP���$:*�

5HFRPPHQGHG
*DXJH

PP���$:*�
����
����
����
����

5�/���6�/���7�/���8�7���9�7���:�7���±�����
����%���%��� 0��� ����WR����

�����WR�����
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����

����
5�/���6�/���7�/���8�7���9�7���:�7���±�����
����%���%� 0� ����WR����
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����WR��
����WR����
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���� 5�/���6�/���7�/���8�7���9�7���:�7���±�����
����%���%��� 0� ����WR����

������WR������
����WR��
����WR����

�
����

���� 5�/���6�/���7�/���8�7���9�7���:�7���±�����
����%���%��� 0� ����WR����

������WR������
����WR��
����WR����

�
����

� 7KUHH�3KDVH�����9�&ODVV
7DEOH���� :LUH�*DXJH�DQG�7RUTXH�6SHFLILFDWLRQV

0RGHO
&,05�-��$ 7HUPLQDO 6FUHZ

6L]H
7LJKWHQLQJ�7RUTXH

1�P��OE�LQ��
$SSOLFDEOH�*DXJH

PP���$:*�
5HFRPPHQGHG

*DXJH
PP���$:*�

����
����
����
����
����

5�/���6�/���7�/���8�7���9�7���:�7���±�����
����%���%��� 0� ����WR����
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����%���%� 0� ����WR����
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����
5�/���6�/���7�/���8�7���9�7���:�7���±�����
����%���%� 0� ����WR����

������WR������
����WR��
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���
����

0� ����WR����
������WR������
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����WR����
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� 0DLQ�&LUFXLW�7HUPLQDO�3RZHU�6XSSO\�DQG�0RWRU�:LULQJ
7KLV�VHFWLRQ�RXWOLQHV�WKH�YDULRXV�VWHSV��SUHFDXWLRQV��DQG�FKHFNSRLQWV�IRU�ZLULQJ�WKH�PDLQ�FLUFXLW�WHUPLQDOV�DQG�PRWRU
WHUPLQDOV�
127,&(��:KHQ�FRQQHFWLQJ�WKH�PRWRU�WR�WKH�GULYH�RXWSXW�WHUPLQDOV�8�7���9�7���DQG�:�7���WKH�SKDVH�RUGHU�IRU�WKH�GULYH�DQG�PRWRU�VKRXOG
PDWFK��)DLOXUH�WR�FRPSO\�ZLWK�SURSHU�ZLULQJ�SUDFWLFHV�PD\�FDXVH�WKH�PRWRU�WR�UXQ�LQ�UHYHUVH�LI�WKH�SKDVH�RUGHU�LV�EDFNZDUG�
127,&(��'R�QRW�FRQQHFW�SKDVH�DGYDQFLQJ�FDSDFLWRUV�RU�/&�5&�QRLVH�ILOWHUV�WR�WKH�RXWSXW�FLUFXLWV��,PSURSHU�DSSOLFDWLRQ�RI�QRLVH�ILOWHUV
FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�
127,&(��'R�QRW�FRQQHFW�WKH�$&�SRZHU�OLQH�WR�WKH�RXWSXW�PRWRU�WHUPLQDOV�RI�WKH�GULYH��)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV
LQMXU\�E\�ILUH�DV�D�UHVXOW�RI�GULYH�GDPDJH�IURP�OLQH�YROWDJH�DSSOLFDWLRQ�WR�RXWSXW�WHUPLQDOV�

� &DEOH�/HQJWK�%HWZHHQ�'ULYH�DQG�0RWRU
:KHQ�WKH�FDEOH�OHQJWK�EHWZHHQ�WKH�GULYH�DQG�WKH�PRWRU�LV�WRR�ORQJ��HVSHFLDOO\�DW�ORZ�IUHTXHQF\�RXWSXW���QRWH�WKDW�WKH�FDEOH
YROWDJH�GURS�PD\�FDXVH�UHGXFHG�PRWRU�WRUTXH��'ULYH�RXWSXW�FXUUHQW�ZLOO�LQFUHDVH�DV�WKH�OHDNDJH�FXUUHQW�IURP�WKH�FDEOH
LQFUHDVHV��$Q�LQFUHDVH�LQ�OHDNDJH�FXUUHQW�PD\�WULJJHU�DQ�RYHUFXUUHQW�VLWXDWLRQ�DQG�ZHDNHQ�WKH�DFFXUDF\�RI�WKH�FXUUHQW
GHWHFWLRQ�
$GMXVW�WKH�GULYH�FDUULHU�IUHTXHQF\�DFFRUGLQJ�WR�WKH�IROORZLQJ�WDEOH��,I�WKH�PRWRU�ZLULQJ�GLVWDQFH�H[FHHGV�����P�EHFDXVH
RI�WKH�V\VWHP�FRQILJXUDWLRQ��UHGXFH�WKH�JURXQG�FXUUHQWV�
5HIHU�WR�7DEOH�����WR�VHW�WKH�FDUULHU�IUHTXHQF\�WR�DQ�DSSURSULDWH�OHYHO�

7DEOH���� &DEOH�/HQJWK�%HWZHHQ�'ULYH�DQG�0RWRU
&DEOH�/HQJWK ���P�RU�OHVV ����P�RU�OHVV *UHDWHU�WKDQ�����P
&DUULHU�)UHTXHQF\ ���N+]�RU�OHVV ��N+]�RU�OHVV ��N+]�RU�OHVV

1RWH� :KHQ�VHWWLQJ�FDUULHU�IUHTXHQF\��FDOFXODWH�WKH�FDEOH�OHQJWK�DV�WKH�WRWDO�GLVWDQFH�RI�ZLULQJ�WR�DOO�FRQQHFWHG�PRWRUV�ZKHQ�UXQQLQJ�PXOWLSOH
PRWRUV�IURP�D�VLQJOH�GULYH�

� *URXQG�:LULQJ
)ROORZ�WKH�SUHFDXWLRQV�WR�ZLUH�WKH�JURXQG�IRU�RQH�GULYH�RU�D�VHULHV�RI�GULYHV�

��� 0DLQ�&LUFXLW�:LULQJ
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:$51,1*��(OHFWULFDO�6KRFN�+D]DUG��$OZD\V�XVH�D�JURXQG�ZLUH�WKDW�FRPSOLHV�ZLWK�WHFKQLFDO�VWDQGDUGV�RQ�HOHFWULFDO�HTXLSPHQW�DQG
PLQLPL]H�WKH�OHQJWK�RI�WKH�JURXQG�ZLUH��,PSURSHU�HTXLSPHQW�JURXQGLQJ�PD\�FDXVH�GDQJHURXV�HOHFWULFDO�SRWHQWLDOV�RQ�HTXLSPHQW�FKDVVLV�
ZKLFK�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
:$51,1*��(OHFWULFDO�6KRFN�+D]DUG��%H�VXUH�WR�JURXQG�WKH�GULYH�JURXQG�WHUPLQDO�������9�&ODVV��*URXQG�WR�����ȍ�RU�OHVV������9�&ODVV�
*URXQG�WR����ȍ�RU�OHVV���,PSURSHU�HTXLSPHQW�JURXQGLQJ�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�FRQWDFWLQJ�XQJURXQGHG�HOHFWULFDO
HTXLSPHQW�
127,&(��'R�QRW�VKDUH�WKH�JURXQG�ZLUH�ZLWK�RWKHU�GHYLFHV�VXFK�DV�ZHOGLQJ�PDFKLQHV�RU�ODUJH�FXUUHQW�HOHFWULFDO�HTXLSPHQW��,PSURSHU
HTXLSPHQW�JURXQGLQJ�FRXOG�UHVXOW�LQ�GULYH�RU�HTXLSPHQW�PDOIXQFWLRQ�GXH�WR�HOHFWULFDO�LQWHUIHUHQFH�
127,&(��:KHQ�XVLQJ�PRUH�WKDQ�RQH�GULYH��JURXQG�PXOWLSOH�GULYHV�DFFRUGLQJ�WR�LQVWUXFWLRQV��,PSURSHU�HTXLSPHQW�JURXQGLQJ�FRXOG�UHVXOW
LQ�DEQRUPDO�RSHUDWLRQ�RI�GULYH�RU�HTXLSPHQW�

5HIHU�WR�)LJXUH�����ZKHQ�XVLQJ�PXOWLSOH�GULYHV��'R�QRW�ORRS�WKH�JURXQG�ZLUH�

$ %

$ ± &RUUHFW % ± ,QFRUUHFW
)LJXUH���� 0XOWLSOH�'ULYH�:LULQJ

� :LULQJ�WKH�0DLQ�&LUFXLW�7HUPLQDO
:$51,1*��(OHFWULFDO�6KRFN�+D]DUG��6KXW�RII�WKH�SRZHU�VXSSO\�WR�WKH�GULYH�EHIRUH�ZLULQJ�WKH�PDLQ�FLUFXLW�WHUPLQDOV��)DLOXUH�WR�FRPSO\
PD\�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

1RWH� $�FRYHU�SODFHG�RYHU�WKH�'&�%XV�DQG�EUDNLQJ�FLUFXLW�WHUPLQDOV�SULRU�WR�VKLSPHQW�KHOSV�SUHYHQW�PLVZLULQJ��&XW�DZD\�FRYHUV�DV�QHHGHG�IRU
WHUPLQDOV�ZLWK�D�QHHGOH�QRVH�SOLHUV�

$

$ ± 3URWHFWLYH�&RYHU�WR�3UHYHQW�0LVZLULQJ

0DLQ�&LUFXLW�&RQQHFWLRQ�'LDJUDP
5HIHU�WR�VHFWLRQ�����0DLQ�&LUFXLW�&RQQHFWLRQ�'LDJUDP�RQ�SDJH����IRU�GULYH�PDLQ�SRZHU�FLUFXLW�FRQQHFWLRQV�
:$51,1*��)LUH�+D]DUG��7KH�EUDNLQJ�UHVLVWRU�FRQQHFWLRQ�WHUPLQDOV�DUH�%��DQG�%���'R�QRW�FRQQHFW�EUDNLQJ�UHVLVWRUV�WR�DQ\�RWKHU
WHUPLQDOV��,PSURSHU�ZLULQJ�FRQQHFWLRQV�FRXOG�FDXVH�WKH�EUDNLQJ�UHVLVWRU�WR�RYHUKHDW�DQG�FDXVH�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH��)DLOXUH
WR�FRPSO\�PD\�UHVXOW�LQ�GDPDJH�WR�WKH�EUDNLQJ�FLUFXLW�RU�GULYH�

��� 0DLQ�&LUFXLW�:LULQJ

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ��

�
(O
HF
WU
LF
DO
�,Q
VW
DO
OD
WLR

Q



��� &RQWURO�&LUFXLW�:LULQJ
127,&(��'R�QRW�VROGHU�WKH�HQGV�RI�ZLUH�FRQQHFWLRQV�WR�WKH�GULYH��6ROGHUHG�ZLUH�FRQQHFWLRQV�FDQ�ORRVHQ�RYHU�WLPH��,PSURSHU�ZLULQJ
SUDFWLFHV�FRXOG�UHVXOW�LQ�GULYH�PDOIXQFWLRQ�GXH�WR�ORRVH�WHUPLQDO�FRQQHFWLRQV�

6�

6�
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����9���P$�

6&

$0

$&

�

�

$0

�9

$�

$&

��N

�

0$

0%

0&

)RUZDUG�UXQ�VWRS�

5HYHUVH�UXQ�VWRS�

([WHUQDO�IDXOW

)DXOW�UHVHW

'LJLWDO�LQSXWV
�GHIDXOW�VHWWLQJ�

-����
&RQWURO�FLUFXLW

0XOWL�VWHS�
VSHHG���
PDLQ�DX[�VZLWFK��

',3�VZLWFK�6�

2SWLRQ�XQLW
FRQQHFWRU

��!

',3
VZLWFK�6�

6KLHOG�JURXQG
WHUPLQDO

��WR�����9�����N����
�����WR����P$���������

6HWWLQJ�SRZHU�VXSSO\
������PD[�����P$

'LJLWDO�RXWSXW
����9DF�����P$�WR���$
���9GF�����P$�WR���$
�GHIDXOW�VHWWLQJ�

0DLQ�VSHHG
IUHTXHQF\
UHIHUHQFH�
0XOWL�IXQFWLRQ
SURJUDPPDEOH�

6LQN

6RXUFH

��!

��!

��WR�����9GF�
���P$�

$QDORJ�PRQLWRU
RXWSXW

0RQLWRU
RXWSXW

PDLQ�FLUFXLW�WHUPLQDO

VKLHOGHG�OLQH WZLVWHG�SDLU�VKLHOGHG�OLQH

FRQWURO�WHUPLQDO

)LJXUH����� &RQWURO�&LUFXLW�&RQQHFWLRQ�'LDJUDP

��!�&RQQHFWHG�XVLQJ�VHTXHQFH�LQSXW�VLJQDO��6��WR�6���IURP�131�WUDQVLVWRU��'HIDXOW��VLQN�PRGH����9�FRP�
��!�8VH�RQO\�WKH�����9�LQWHUQDO�SRZHU�VXSSO\�LQ�VLQNLQJ�PRGH��WKH�VRXUFH�PRGH�UHTXLUHV�DQ�H[WHUQDO�SRZHU�VXSSO\��5HIHU�
WR�,�2�&RQQHFWLRQV�RQ�SDJH����
��!�0LQLPXP�ORDG����9GF�����P$��UHIHUHQFH�YDOXH��

� &RQWURO�&LUFXLW�7HUPLQDO�%ORFN�)XQFWLRQV
'ULYH�SDUDPHWHUV�GHWHUPLQH�ZKLFK�IXQFWLRQV�DSSO\�WR�WKH�PXOWL�IXQFWLRQ�GLJLWDO�LQSXWV��6��WR�6����PXOWL�IXQFWLRQ�GLJLWDO
RXWSXWV��0$��0%��0&���DQG�PXOWL�IXQFWLRQ�DQDORJ�RXWSXW��$0���7KH�GHIDXOW�LV�FDOOHG�RXW�QH[W�WR�HDFK�WHUPLQDO�LQ�)LJXUH�
�����
:$51,1*��6XGGHQ�0RYHPHQW�+D]DUG��$OZD\V�FKHFN�WKH�RSHUDWLRQ�DQG�ZLULQJ�RI�FRQWURO�FLUFXLWV�DIWHU�EHLQJ�ZLUHG��2SHUDWLQJ�D�GULYH
ZLWK�XQWHVWHG�FRQWURO�FLUFXLWV�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
:$51,1*��&RQILUP�WKH�GULYH�,�2�VLJQDOV�DQG�H[WHUQDO�VHTXHQFH�EHIRUH�VWDUWLQJ�WHVW�UXQ��)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�GHDWK�RU�VHULRXV
LQMXU\�

� ,QSXW�7HUPLQDOV
7DEOH���� &RQWURO�&LUFXLW�,QSXW�7HUPLQDOV

7\SH 1R� 7HUPLQDO�1DPH��)XQFWLRQ� )XQFWLRQ��6LJQDO�/HYHO��'HIDXOW�6HWWLQJ

0XOWL�)XQFWLRQ
'LJLWDO�,QSXWV

6� 0XOWL�IXQFWLRQ�LQSXW����&ORVHG��)RUZDUG�UXQ��2SHQ�
6WRS�

���9GF����P$
1RWH��'ULYH�SUHVHW�WR�VLQNLQJ�PRGH��:KHQ�XVLQJ�VRXUFH�PRGH��VHW
',3�VZLWFK�6��WR�DOORZ�IRU�D����9GF��������H[WHUQDO�SRZHU�VXSSO\�
5HIHU�WR�6LQNLQJ�6RXUFLQJ�0RGH�6ZLWFK�RQ�SDJH����

6� 0XOWL�IXQFWLRQ�LQSXW����&ORVHG��5HYHUVH�UXQ��2SHQ�
6WRS�

6� 0XOWL�IXQFWLRQ�LQSXW����([WHUQDO�IDXOW��1�2��
6� 0XOWL�IXQFWLRQ�LQSXW����)DXOW�UHVHW�
6� 0XOWL�IXQFWLRQ�LQSXW����0XOWL�VWHS�VSHHG�UHIHUHQFH���
6& 0XOWL�IXQFWLRQ�LQSXW�FRPPRQ��&RQWURO�FRPPRQ� 6HTXHQFH�FRPPRQ

��� &RQWURO�&LUFXLW�:LULQJ
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7\SH 1R� 7HUPLQDO�1DPH��)XQFWLRQ� )XQFWLRQ��6LJQDO�/HYHO��'HIDXOW�6HWWLQJ

0DLQ
)UHTXHQF\
5HIHUHQFH
,QSXW�

$� )UHTXHQF\�UHIHUHQFH

,QSXW�YROWDJH�RU�LQSXW�FXUUHQW��6HOHFWHG�E\�',3�VZLWFK�6��DQG
+��������WR�����9GF�����Nȍ��
5HVROXWLRQ��������
��WR����P$������ȍ��RU���WR����P$������ȍ��
5HVROXWLRQ�������

�9 $QDORJ�LQSXW�SRZHU�VXSSO\ ������9GF��PD[�DOORZDEOH�FXUUHQW����P$�
$& )UHTXHQF\�UHIHUHQFH�FRPPRQ ��9GF

� 2XWSXW�7HUPLQDOV
7DEOH���� &RQWURO�&LUFXLW�2XWSXW�7HUPLQDOV

7\SH 1R� 7HUPLQDO�1DPH��)XQFWLRQ� )XQFWLRQ��6LJQDO�/HYHO��'HIDXOW�6HWWLQJ

0XOWL�)XQFWLRQ�'LJLWDO
2XWSXW

0$ 1�2��RXWSXW��IDXOW� 'LJLWDO�RXWSXW
���9GF�����P$�WR���$������9DF�����P$�WR���$
0LQLPXP�ORDG����9GF�����P$��UHIHUHQFH�YDOXH�

0% 1�&��RXWSXW��IDXOW�
0& 'LJLWDO�RXWSXW�FRPPRQ

0RQLWRU�2XWSXW $0 $QDORJ�PRQLWRU�RXWSXW ��WR����9GF����P$�RU�OHVV��5HVROXWLRQ�������
$& 0RQLWRU�FRPPRQ ��9

� 7HUPLQDO�&RQILJXUDWLRQ

6� 6� 6� 6� 6� 6& $� �9 $& $0 $&
0&0%0$

)LJXUH����� &RQWURO�&LUFXLW�7HUPLQDO

� :LUH�6L]H�DQG�7RUTXH�6SHFLILFDWLRQV
6HOHFW�DSSURSULDWH�ZLUH�W\SH�DQG�VL]H�IURP�7DEOH������)RU�VLPSOHU�DQG�PRUH�UHOLDEOH�ZLULQJ��FULPS�IHUUXOHV�WR�WKH�ZLUH�HQGV�
5HIHU�WR�7DEOH�����IRU�IHUUXOH�WHUPLQDO�W\SHV�DQG�VL]HV�

7DEOH���� :LUH�6L]H�DQG�7RUTXH�6SHFLILFDWLRQV��6DPH�IRU�$OO�0RGHOV�

7HUPLQDO 6FUHZ
6L]H

7LJKWHQLQJ
7RUTXH
1�P

7LJKWHQLQJ
7RUTXH
�LQ�OEV�

%DUH�:LUH�7HUPLQDO )HUUXOH�7\SH�7HUPLQDO

$SSOLFDEOH�ZLUH
VL]H

PP���$:*�

5HFRPP�
PP�

�$:*�

$SSOLFDEOH
ZLUH�VL]H
PP�

�$:*�

5HFRPP�
PP���$:*� :LUH�7\SH

0$��0%��0& 0� ����WR���� ����WR����

6WUDQGHG�������WR
���
����WR����
6LQJOH�������WR����
����WR����

��������� �����WR����
����WR���� ��������

6KLHOGHG
OLQH��HWF�

6��6���6&���9�
$���$&��$0 0� �����WR����� ����WR����

6WUDQGHG�������WR
���
����WR����
6LQJOH�������WR����
����WR����

��������� �����WR����
����WR���� ��������

� )HUUXOH�7\SH�:LUH�7HUPLQDWLRQV
&ULPS�D�IHUUXOH�WR�VLJQDO�ZLULQJ�WR�LPSURYH�ZLULQJ�VLPSOLFLW\�DQG�UHOLDELOLW\��8VH�&5,03)2;�=$����D�FULPSLQJ�WRRO
PDQXIDFWXUHG�E\�3+2(1,;�&217$&7�

��� &RQWURO�&LUFXLW�:LULQJ
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G�

G�

��
P
P

/�

)LJXUH����� )HUUXOH�'LPHQVLRQV

7DEOH���� )HUUXOH�7HUPLQDO�7\SHV�DQG�6L]HV
6L]H�PP���$:*� 7\SH /��PP� G���PP� G���PP� 0DQXIDFWXUHU

��������� $,�������<( ���� ��� ���

3+2(1,;�&217$&7
��������� $,�������74 ���� ��� ���
�������� $,������:+ �� ��� ���
��������� $,�������*< �� ��� ���

��� $,����5' �� ��� ���

� :LULQJ�3URFHGXUH
7KLV�VHFWLRQ�GHVFULEHV�WKH�SURSHU�SURFHGXUHV�DQG�SUHSDUDWLRQV�IRU�ZLULQJ�WKH�FRQWURO�WHUPLQDOV�
:$51,1*��(OHFWULFDO�6KRFN�+D]DUG��'R�QRW�UHPRYH�FRYHUV�RU�WRXFK�WKH�FLUFXLW�ERDUGV�ZKLOH�WKH�SRZHU�LV�RQ��)DLOXUH�WR�FRPSO\�FRXOG
UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
127,&(��6HSDUDWH�FRQWURO�FLUFXLW�ZLULQJ�IURP�PDLQ�FLUFXLW�ZLULQJ��WHUPLQDOV�5�/���6�/���7�/���%���%���8�7���9�7���:�7��������������DQG
RWKHU�KLJK�SRZHU�OLQHV��,PSURSHU�ZLULQJ�SUDFWLFHV�FRXOG�UHVXOW�LQ�GULYH�PDOIXQFWLRQ�GXH�WR�HOHFWULFDO�LQWHUIHUHQFH�
127,&(��6HSDUDWH�ZLULQJ�IRU�GLJLWDO�RXWSXW�WHUPLQDOV�0$��0%�DQG�0&�IURP�ZLULQJ�WR�RWKHU�FRQWURO�FLUFXLW�OLQHV��,PSURSHU�ZLULQJ�SUDFWLFHV
FRXOG�UHVXOW�LQ�GULYH�RU�HTXLSPHQW�PDOIXQFWLRQ�RU�QXLVDQFH�WULSV�
127,&(��8VH�D�FODVV���SRZHU�VXSSO\��8/�VWDQGDUG��ZKHQ�FRQQHFWLQJ�WR�WKH�FRQWURO�WHUPLQDOV��,PSURSHU�DSSOLFDWLRQ�RI�SHULSKHUDO�GHYLFHV
FRXOG�UHVXOW�LQ�GULYH�SHUIRUPDQFH�GHJUDGDWLRQ�GXH�WR�LPSURSHU�SRZHU�VXSSO\�
127,&(��,QVXODWH�VKLHOGV�ZLWK�WDSH�RU�VKULQN�WXELQJ�WR�SUHYHQW�FRQWDFW�ZLWK�RWKHU�VLJQDO�OLQHV�DQG�HTXLSPHQW��,PSURSHU�ZLULQJ�SUDFWLFHV
FRXOG�UHVXOW�LQ�GULYH�RU�HTXLSPHQW�PDOIXQFWLRQ�GXH�WR�VKRUW�FLUFXLW�
127,&(��&RQQHFW�WKH�VKLHOG�RI�VKLHOGHG�FDEOH�WR�WKH�DSSURSULDWH�JURXQG�WHUPLQDO��,PSURSHU�HTXLSPHQW�JURXQGLQJ�FRXOG�UHVXOW�LQ�GULYH
RU�HTXLSPHQW�PDOIXQFWLRQ�RU�QXLVDQFH�WULSV�

:LUH�WKH�FRQWURO�WHUPLQDOV�XVLQJ�)LJXUH������DV�D�JXLGH��3UHSDUH�WKH�HQGV�RI�WKH�FRQWURO�FLUFXLW�ZLULQJ�DV�VKRZQ�LQ�)LJXUH�
������5HIHU�WR�:LUH�6L]H�DQG�7RUTXH�6SHFLILFDWLRQV�RQ�SDJH����
127,&(��'R�QRW�WLJKWHQ�VFUHZV�EH\RQG�WKH�VSHFLILHG�WLJKWHQLQJ�WRUTXH��)DLOXUH�WR�FRPSO\�PD\�GDPDJH�WKH�WHUPLQDO�
127,&(��8VH�VKLHOGHG�WZLVWHG�SDLU�FDEOHV�DV�LQGLFDWHG�WR�SUHYHQW�RSHUDWLQJ�IDXOWV��,PSURSHU�ZLULQJ�SUDFWLFHV�FRXOG�UHVXOW�LQ�GULYH�RU
HTXLSPHQW�PDOIXQFWLRQ�GXH�WR�HOHFWULFDO�LQWHUIHUHQFH�

&RQQHFW�FRQWURO�ZLUHV�DV�VKRZQ�LQ�WKH�IROORZLQJ�ILJXUH�

6� 6� 6� 6� 6� 6& $� �9 $& $0 $&

$

'

&

(

%

3UHSDULQJ�ZLUH
WHUPLQDO�HQGV

$ ± &RQWURO�WHUPLQDO�EORFN
% ± $YRLG�IUD\LQJ�ZLUH�VWUDQGV�ZKHQ�VWULSSLQJ

LQVXODWLRQ�IURP�ZLUH��6WULS�OHQJWK�����PP�
& ± 6LQJOH�ZLUH�RU�VWUDQGHG�ZLUH

' ± /RRVHQ�VFUHZ�WR�LQVHUW�ZLUH�
( ± %ODGH�GHSWK�RI�����PP�RU�OHVV

%ODGH�ZLGWK�RI�����PP�RU�OHVV

)LJXUH����� 7HUPLQDO�%RDUG�:LULQJ�*XLGH

��� &RQWURO�&LUFXLW�:LULQJ

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



$
) &

'

(%

$ ± 'ULYH�VLGH
% ± &RQQHFW�VKLHOG�WR�JURXQG�WHUPLQDO�RI�GULYH�
& ± ,QVXODWLRQ

' ± &RQWURO�GHYLFH�VLGH
( ± 6KLHOG�VKHDWK��,QVXODWH�ZLWK�WDSH�
) ± 6KLHOG

)LJXUH����� 3UHSDULQJ�WKH�(QGV�RI�6KLHOGHG�&DEOHV

:KHQ�VHWWLQJ�WKH�IUHTXHQF\�E\�DQDORJ�UHIHUHQFH�IURP�DQ�H[WHUQDO�SRWHQWLRPHWHU��XVH�VKLHOGHG�WZLVWHG�SDLU�ZLUHV�DQG�JURXQG
WKH�VKLHOG�RI�WZLVWHG�SDLU�ZLUHV�WR�WKH�JURXQG�WHUPLQDO�RI�WKH�GULYH�
127,&(��7KH�DQDORJ�VLJQDO�OLQHV�EHWZHHQ�WKH�GULYH�DQG�WKH�RSHUDWRU�VWDWLRQ�RU�SHULSKHUDO�HTXLSPHQW�VKRXOG�QRW�H[FHHG����PHWHUV
ZKHQ�XVLQJ�DQ�DQDORJ�VLJQDO�IURP�D�UHPRWH�VRXUFH�WR�VXSSO\�WKH�IUHTXHQF\�UHIHUHQFH��)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�SRRU�V\VWHP
SHUIRUPDQFH�

�9

$�

$&

$

%

&
'

$ ± 'ULYH
% ± *URXQG�WHUPLQDO��VKLHOG�FRQQHFWLRQ�

& ± ��9��)UHTXHQF\�VHWWLQJ�SRZHU�VRXUFH�������9GF
PD[LPXP����P$

' ± �$���0DLQ�VSHHG�IUHTXHQF\�UHIHUHQFH���WR����
9GF�����Nȍ�
RU
��WR����P$������ȍ��
��WR����P$������ȍ�

)LJXUH����� :LULQJ�WKH�)UHTXHQF\�5HIHUHQFH�WR�WKH�&RQWURO�&LUFXLW�7HUPLQDOV��([WHUQDO�5HIHUHQFH�

��� &RQWURO�&LUFXLW�:LULQJ
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��� ,�2�&RQQHFWLRQV

� 6LQNLQJ�6RXUFLQJ�0RGH�6ZLWFK
6HW�WKH�',3�VZLWFK�6��RQ�WKH�IURQW�RI�WKH�GULYH�WR�VZLWFK�WKH�GLJLWDO�LQSXW�WHUPLQDO�ORJLF�EHWZHHQ�VLQNLQJ�PRGH�DQG�VRXUFLQJ
PRGH��WKH�GULYH�LV�SUHVHW�WR�VLQNLQJ�PRGH�

7DEOH����� 6LQNLQJ�6RXUFLQJ�0RGH�6HWWLQJ
6HW�9DOXH 'HWDLOV
6,1. 6LQNLQJ�0RGH����9�FRPPRQ���GHIDXOW�VHWWLQJ

6285&( 6RXUFLQJ�0RGH������9�FRPPRQ�

6,1.6285&(

',3�6ZLWFK�6�

)LJXUH����� ',3�6ZLWFK�6�

� 7UDQVLVWRU�,QSXW�6LJQDO�8VLQJ���9�&RPPRQ�6LQN�0RGH
:KHQ�FRQWUROOLQJ�WKH�GLJLWDO�LQSXWV�E\�131�WUDQVLVWRUV����9�FRPPRQ�VLQNLQJ�PRGH���VHW�WKH�',3�VZLWFK�6��WR�6,1.�DQG
XVH�WKH�LQWHUQDO����9�SRZHU�VXSSO\�

6�
6,1.6285&(

6�

6�

6�
����9

6�

6�

6&

6,1.

6285&(

):'�5XQ�6WRS

5(9�5XQ�6WRS

([WHUQDO�)DXOW�1�2�

)DXOW�5HVHW

0XOWL�VWHS�6SHHG��

6KLHOGHG�&DEOH

0
XO
WL�
IX
QF
LWR
Q�
LQ
SX
W

)LJXUH����� 6LQNLQJ�0RGH��6HTXHQFH�IURP�131�7UDQVLVWRU����9�&RPPRQ�

� 7UDQVLVWRU�,QSXW�6LJQDO�8VLQJ�����9�&RPPRQ�6RXUFH�0RGH
:KHQ�FRQWUROOLQJ�GLJLWDO�LQSXWV�E\�313�WUDQVLVWRUV������9�FRPPRQ�VRXUFLQJ�PRGH���VHW�WKH�',3�VZLWFK�6��WR�6285&(
DQG�XVH�DQ�H[WHUQDO����9�SRZHU�VXSSO\�

��� ,�2�&RQQHFWLRQV
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6�

6�
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6�

6,1.6285&(

6,1.

6285&(

([WHUQDO
SRZHU�VXSSO\

):'�5XQ�6WRS

5(9�5XQ�6WRS

([WHUQDO�)DXOW�1�2�

)DXOW�UHVHW

0XOWL�VWHS�VSHHG��

6KLHOGHG�FDEOH

)LJXUH����� 6RXUFH�0RGH��6HTXHQFH�IURP�313�7UDQVLVWRU������9�&RPPRQ�

��� ,�2�&RQQHFWLRQV
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��� 0DLQ�)UHTXHQF\�5HIHUHQFH

� ',3�6ZLWFK�6��$QDORJ�,QSXW�6LJQDO�6HOHFWLRQ
7KH�PDLQ�IUHTXHQF\�UHIHUHQFH�FDQ�HLWKHU�EH�D�YROWDJH�RU�FXUUHQW�VLJQDO�LQSXW�DW�WHUPLQDO�$��
:KHQ�XVLQJ�LQSXW�$��DV�D�YROWDJH�LQSXW��VHW�',3�VZLWFK�6��WR�³9´��ULJKW�SRVLWLRQ��GHIDXOW�VHWWLQJ��DQG�SURJUDP�SDUDPHWHU
+�����WR�³�´����WR�����9GF�ZLWK�ORZHU�OLPLW��RU�³�´����WR�����9GF�ZLWKRXW�ORZHU�OLPLW��
7R�XVH�FXUUHQW�LQSXW�DW�WHUPLQDO�$���VHW�WKH�',3�VZLWFK�6��WR��,��DQG�VHW�SDUDPHWHU�+����� �³�´�RU�³�´�������P$�RU�����
P$��

7DEOH����� )UHTXHQF\�5HIHUHQFH�&RQILJXUDWLRQV
9ROWDJH�,QSXW &XUUHQW�,QSXW

������9
���P$�FXUUHQW

0DLQ�VSHHG�IUHTXHQF\�
UHIHUHQFH��YROWDJH�LQSXW�

)UHTXHQF\�UHIHUHQFH
FRPPRQ

'ULYH

�9

$�

$&

��WR����9

������9
���P$�FXUUHQW

0DLQ�VSHHG
IUHTXHQF\�UHIHUHQFH
�FXUUHQW�LQSXW�

)UHTXHQF\�
UHIHUHQFH
FRPPRQ

�9

$�

$&

'ULYH

��WR����P$�LQSXW
RU
��WR����P$�LQSXW

, 9

',3�6ZLWFK�6�

)LJXUH����� ',3�6ZLWFK�6�

7DEOH����� ',3�6ZLWFK�6��6HWWLQJV
6HWWLQJ�9DOXH 'HVFULSWLRQ
9���ULJKW�SRVLWLRQ� 9ROWDJH�LQSXW����WR����9���GHIDXOW�VHWWLQJ
,���OHIW�SRVLWLRQ� &XUUHQW�LQSXW����WR����P$�RU���WR����P$�

7DEOH����� 3DUDPHWHU�+�����'HWDLOV

1R� 3DUDPHWHU�1DPH 'HVFULSWLRQ 6HWWLQJ
5DQJH

'HIDXOW
6HWWLQJ

0(02%86
5HJLVWHU

+����
)UHTXHQF\�UHI���YROWDJH�
FXUUHQW�
WHUPLQDO�$��VLJQDO�OHYHO
VHOHFWLRQ

6HOHFWV�WKH�VLJQDO�OHYHO�IRU�WHUPLQDO�$��
�����WR�����9��XQLSRODU�LQSXW��QHJDWLYH�IUHTXHQF\
UHIHUHQFH�YDOXHV�DUH�]HURHG�
�����WR�����9��ELSRODU�LQSXW��QHJDWLYH�IUHTXHQF\�UHIHUHQFH
FKDQJHV�WKH�GLUHFWLRQ�
�����WR����P$
�����WR����P$

��WR�� � �

��� 0DLQ�)UHTXHQF\�5HIHUHQFH

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



���� %UDNLQJ�5HVLVWRU
'\QDPLF�EUDNLQJ��'%��KHOSV�EULQJ�WKH�PRWRU�WR�D�VPRRWK�DQG�UDSLG�VWRS�ZKHQ�ZRUNLQJ�ZLWK�KLJK�LQHUWLD�ORDGV��$V�WKH
GULYH�ORZHUV�WKH�IUHTXHQF\�RI�D�PRWRU�ZLWK�KLJK�LQHUWLD�FRQQHFWHG��UHJHQHUDWLRQ�RFFXUV��7KLV�FDQ�FDXVH�DQ�RYHUYROWDJH
VLWXDWLRQ�ZKHQ�WKH�UHJHQHUDWLYH�HQHUJ\�IORZV�EDFN�LQWR�WKH�'&�EXV�FDSDFLWRUV��$�EUDNLQJ�UHVLVWRU�SUHYHQWV�WKHVH�RYHUYROWDJH
IDXOWV�
127,&(��'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�XVH�WKH�SURGXFW��)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�RU�EUDNLQJ�FLUFXLW�
&DUHIXOO\�UHYLHZ�WKH�EUDNLQJ�UHVLVWRU�LQVWUXFWLRQ�PDQXDO�ZKHQ�FRQQHFWLQJ�D�EUDNLQJ�RSWLRQ�WR�WKH�GULYH�

1RWH� 7KH�EUDNLQJ�FLUFXLW�PXVW�EH�VL]HG�SURSHUO\�LQ�RUGHU�WR�GLVVLSDWH�WKH�SRZHU�UHTXLUHG�WR�GHFHOHUDWH�WKH�ORDG�LQ�WKH�GHVLUHG�WLPH��(QVXUH�WKDW
WKH�EUDNLQJ�FLUFXLW�FDQ�GLVVLSDWH�WKH�HQHUJ\�IRU�WKH�VHW�GHFHOHUDWLRQ�WLPH�SULRU�WR�UXQQLQJ�WKH�GULYH�

127,&(��8VH�D�WKHUPDO�RYHUORDG�UHOD\�RU�DQ�RYHU�WHPSHUDWXUH�FRQWDFW�WR�LQWHUUXSW�LQSXW�SRZHU�WR�WKH�GULYH�LQ�WKH�HYHQW�WKH�EUDNLQJ
UHVLVWRU�RYHUKHDWV��,Q�WKH�HYHQW�RI�D�SRVVLEOH�WKHUPDO�RYHUORDG��WKH�UHOD\�ZLOO�WULJJHU�WKH�LQSXW�FRQWDFWRU�DQG�SUHYHQW�WKH�EUDNLQJ�UHVLVWRU
IURP�EXUQLQJ�XS�

� ,QVWDOODWLRQ
:$51,1*��)LUH�+D]DUG��7KH�EUDNLQJ�UHVLVWRU�FRQQHFWLRQ�WHUPLQDOV�DUH�%��DQG�%���'R�QRW�FRQQHFW�D�EUDNLQJ�UHVLVWRU�GLUHFWO\�WR�DQ\
RWKHU�WHUPLQDOV��,PSURSHU�ZLULQJ�FRQQHFWLRQV�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH��)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�GDPDJH�WR
WKH�EUDNLQJ�FLUFXLW�RU�GULYH�
127,&(��&RQQHFW�EUDNLQJ�UHVLVWRUV�WR�WKH�GULYH�DV�VKRZQ�LQ�WKH�,�2�ZLULQJ�H[DPSOHV��,PSURSHUO\�ZLULQJ�EUDNLQJ�FLUFXLWV�FRXOG�UHVXOW�LQ
GDPDJH�WR�WKH�GULYH�RU�HTXLSPHQW�

� ,QVWDOODWLRQ�3URFHGXUH
�� 'LVFRQQHFW�DOO�HOHFWULFDO�SRZHU�WR�WKH�GULYH�DQG�ZDLW�DW�OHDVW�RQH�PLQXWH�EHIRUH�VHUYLFLQJ�WKH�GULYH�DQG�DQ\

FRQQHFWHG�FRPSRQHQWV�
�� 5HPRYH�GULYH�IURQW�FRYHU�
�� 8VH�D�YROWPHWHU�WR�YHULI\�WKDW�YROWDJH�LV�GLVFRQQHFWHG�IURP�LQFRPLQJ�SRZHU�WHUPLQDOV�DQG�WKDW�WKH�'&�EXV�QR

ORQJHU�KROGV�D�FKDUJH�

3RZHU
VXSSO\

7KHUPDO��
UHOD\

0RWRU

'ULYH

%UDNLQJ�UHVLVWRU

7KHUPDO�UHOD\�VZLWFK�IRU
H[WHUQDO�EUDNLQJ�UHVLVWRU

)DXOW�FRQWDFW

0&

6$

6$

6$

0&21

0&

2))7+5;

7+5;

75;0&

75;
0$ 0&

5�/� %� %�

6�/�

7�/�
8�7�

9�7�

:�7�

0&&%

)LJXUH����� &RQQHFWLQJ�D�%UDNLQJ�5HVLVWRU

�� )ROORZ�PDQXIDFWXUHU�LQVWUXFWLRQV�WR�FRQQHFW�WKH�UHVLVWRU�XQLW�WR�WKH�GULYH�XVLQJ�SURSHU�ZLUH�JDXJH�DFFRUGLQJ�WR
ORFDO�HOHFWULFDO�FRGHV�
3RZHU�OHDGV�IRU�WKH�UHPRWH�PRXQW�UHVLVWRUV�JHQHUDWH�KLJK�OHYHOV�RI�HOHFWULFDO�QRLVH��JURXS�WKHVH�VLJQDO�OHDGV
VHSDUDWHO\�

�� 0RXQW�WKH�UHVLVWRU�XQLW�RQ�D�QRQFRPEXVWLEOH�VXUIDFH��0DLQWDLQ�PLQLPXP�VLGH�DQG�WRS�FOHDUDQFHV�DFFRUGLQJ�WR
UHVLVWRU�PDQXIDFWXUHU�LQVWUXFWLRQV�
:$51,1*��)LUH�+D]DUG��'R�QRW�XVH�LPSURSHU�FRPEXVWLEOH�PDWHULDOV��)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\
E\�ILUH��$WWDFK�WKH�GULYH�RU�EUDNLQJ�UHVLVWRUV�WR�PHWDO�RU�RWKHU�QRQFRPEXVWLEOH�PDWHULDO�

�� 5HLQVWDOO�GULYH�FRYHUV�DQG�UHVLVWRU�FRYHUV��LI�SURYLGHG�
�� 6HW�SDUDPHWHU�/����� �³�´�WR�GLVDEOH�VWDOO�SUHYHQWLRQ�GXULQJ�GHFHOHUDWLRQ�

6HW�SDUDPHWHU�/�����WR�³�´�WR�HQDEOH�RYHUKHDW�SURWHFWLRQ�ZKHQ�XVLQJ�D�KHDWVLQN�PRXQWHG�EUDNLQJ�UHVLVWRU�RSWLRQ�
6HW�/����� �³�´�IRU�RWKHU�EUDNLQJ�UHVLVWRU�W\SHV�

7DEOH����� %UDNLQJ�5HVLVWRU�6HWWLQJV
3DUDPHWHU 6HWWLQJV

/������,QWHUQDO�'\QDPLF�%UDNLQJ�5HVLVWRU�3URWHFWLRQ�6HOHFWLRQ
���'LVDEOHG��7KH�GULYH�ZLOO�QRW�SURYLGH�RYHUKHDW�SURWHFWLRQ�
6XSSO\�VHSDUDWH�PHDQV�RI�RYHUKHDW�SURWHFWLRQ�
���(QDEOHG��%UDNLQJ�5HVLVWRU�LV�SURWHFWHG�IURP�RYHUKHDW�

/������6WDOO�3UHYHQWLRQ�'XULQJ�'HFHOHUDWLRQ ���6WDOO�SUHYHQWLRQ�GLVDEOHG�
�� 2SHUDWH�WKH�V\VWHP�DQG�YHULI\�WKH�UHTXLUHG�GHFHOHUDWLRQ�UDWH�LV�REWDLQHG�GXULQJ�G\QDPLF�EUDNLQJ�RU�VWRSSLQJ�

���� %UDNLQJ�5HVLVWRU
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���� ,QWHUORFNLQJ�ZLWK�&RQQHFWHG�0DFKLQHU\
)RU�VDIHW\�UHDVRQV��DSSOLFDWLRQV�WKDW�PD\�EH�DIIHFWHG�E\�WKH�RSHUDWLRQ�VWDWXV�RI�WKH�GULYH�VKRXOG�EH�VHW�XS�VR�WKDW�RSHUDWLRQ
FDQ�RQO\�RFFXU�ZKHQ�WKH�GULYH�LV�UHDG\�WR�RSHUDWH��$��'ULYH�UHDG\��DQG��)DXOW��VLJQDO�VKRXOG�EH�DVVLJQHG�WR�WKH�PXOWL�
IXQFWLRQ�RXWSXWV�WR�JXDUDQWHH�LQWHUORFN�ZLWK�DSSOLFDWLRQ�

� 'ULYH�5HDG\�6LJQDO
7KH��'ULYH�UHDG\��VLJQDO�LV�RXWSXW�WR�RQH�RI�WKH�PXOWL�IXQFWLRQ�WHUPLQDOV�DIWHU�WKH�GULYH�KDV�ERRWHG�XS�DQG�WKHUH�LV�QR�IDXOW
SUHVHQW��,W�LQGLFDWHV�WKDW�WKH�GULYH�LV�UHDG\�IRU�RSHUDWLRQ�
� 7KH�SRZHU�LV�RII�
� $�IDXOW�VLWXDWLRQ�LV�SUHVHQW�
� 7KHUH�LV�D�SUREOHP�ZLWK�WKH�GULYH�LQWHUQDO�SRZHU�VXSSO\�
� 3DUDPHWHU�VHWWLQJV�UHVWULFW�D�5XQ�FRPPDQG�IURP�EHLQJ�HQWHUHG�
� $Q�RYHUYROWDJH�RU�XQGHUYROWDJH�VLWXDWLRQ�LV�SUHVHQW�VR�WKDW�ZKHQ�WKH�5XQ�FRPPDQG�LV�JLYHQ�D�IDXOW�LV�LPPHGLDWHO\
WULJJHUHG�

� 7KH�GULYH�LV�LQ�WKH�SURJUDPPLQJ�PRGH�DQG�SDUDPHWHU�VHWWLQJV�UHVWULFW�D�5XQ�FRPPDQG�IURP�EHLQJ�HQWHUHG�LQ�WKH
SURJUDPPLQJ�PRGH�

���� ,QWHUORFNLQJ�ZLWK�&RQQHFWHG�0DFKLQHU\
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���� :LULQJ�&KHFNOLVW
1R� ,WHP 3DJH

'ULYH��SHULSKHUDOV��RSWLRQ�FDUGV
� &KHFN�GULYH�PRGHO�QXPEHU�WR�HQVXUH�UHFHLSW�RI�FRUUHFW�PRGHO� ��
� &KHFN�IRU�FRUUHFW�EUDNLQJ�UHVLVWRUV��'&�UHDFWRUV��QRLVH�ILOWHUV��DQG�RWKHU�SHULSKHUDO�GHYLFHV� ��

,QVWDOODWLRQ�DUHD�DQG�SK\VLFDO�VHWXS
� (QVXUH�DUHD�VXUURXQGLQJ�WKH�GULYH�FRPSOLHV�ZLWK�VSHFLILFDWLRQV� ��

3RZHU�VXSSO\�YROWDJH��RXWSXW�YROWDJH
� 7KH�YROWDJH�IURP�WKH�SRZHU�VXSSO\�VKRXOG�IDOO�ZLWKLQ�WKH�LQSXW�YROWDJH�VSHFLILFDWLRQ�UDQJH�RI�WKH�GULYH� ��
� 7KH�YROWDJH�UDWLQJ�IRU�WKH�PRWRU�VKRXOG�PDWFK�WKH�GULYH�RXWSXW�VSHFLILFDWLRQV� ��

0DLQ�FLUFXLW�ZLULQJ
� &RQILUP�SURSHU�EUDQFK�FLUFXLW�SURWHFWLRQ�H[LVWV�SHU�1DWLRQDO�DQG�/RFDO�FRGHV� ��
� 3URSHUO\�ZLUH�WKH�SRZHU�VXSSO\�WR�GULYH�WHUPLQDOV�5�/���6�/��DQG�7�/�� ��

�
3URSHUO\�ZLUH�WKH�GULYH�DQG�PRWRU�WRJHWKHU�
7KH�PRWRU�OLQHV�DQG�GULYH�RXWSXW�WHUPLQDOV�5�7���9�7��DQG�:�7��VKRXOG�PDWFK�LQ�RUGHU�WR�SURGXFH�WKH�GHVLUHG
SKDVH�RUGHU��,I�WKH�SKDVH�RUGHU�LV�LQFRUUHFW��WKH�GULYH�ZLOO�URWDWH�LQ�WKH�RSSRVLWH�GLUHFWLRQ�

��

� 8VH�����9DF�YLQ\O�VKHDWKHG�ZLUH�IRU�WKH�SRZHU�VXSSO\�DQG�PRWRU�OLQHV� ��
�� 8VH�WKH�FRUUHFW�ZLUH�JDXJHV�IRU�WKH�PDLQ�FLUFXLW��5HIHU�WR�7DEOH������7DEOH������RU�7DEOH����� ��

� �

� :KHQ�XVLQJ�FRPSDUDWLYHO\�ORQJ�PRWRU�FDEOH��FDOFXODWH�WKH�DPRXQW�RI�YROWDJH�GURS�

���[�YROWDJH�UHVLVWDQFH����NP��[�FDEOH�OHQJWK��P��[�PRWRU�UDWHG�FXUUHQW��$��[�����

0RWRU�UDWHG�YROWDJH��9��[��������� ��

� � � ,I�WKH�FDEOH�EHWZHHQ�WKH�GULYH�DQG�PRWRU�H[FHHGV����P��DGMXVW�WKH�FDUULHU�IUHTXHQF\��&������DFFRUGLQJO\� ��
�� 3URSHUO\�JURXQG�WKH�GULYH��5HYLHZ�SDJH���� ��

�� 7LJKWO\�IDVWHQ�DOO�WHUPLQDO�VFUHZV��FRQWURO�FLUFXLW�WHUPLQDOV��JURXQGLQJ�WHUPLQDOV��
5HIHU�WR�7DEOH������7DEOH������RU�7DEOH����� ��

��

6HW�XS�RYHUORDG�SURWHFWLRQ�FLUFXLWV�ZKHQ�UXQQLQJ�PXOWLSOH�PRWRUV�IURP�D�VLQJOH�GULYH�

0�
2/�

2/�

2/Q

0&�

0&�

0&Q

0�

0Q

'ULYH

0&����0&Q�
2/ ����2/Q�

�����PDJQHWLF�FRQWDFWRU
�����WKHUPDO�UHOD\

3RZHU�VXSSO\

1RWH��&ORVH�0&��WKURXJK�0&Q�EHIRUH�RSHUDWLQJ�WKH�GULYH�

�

�� ,I�XVLQJ�D�EUDNLQJ�UHVLVWRU�RU�G\QDPLF�EUDNLQJ�UHVLVWRU�XQLW��LQVWDOO�D�PDJQHWLF�FRQWDFWRU��3URSHUO\�LQVWDOO�WKH
UHVLVWRU��DQG�HQVXUH�WKDW�RYHUORDG�SURWHFWLRQ�VKXWV�RII�WKH�SRZHU�VXSSO\� ��

�� 9HULI\�SKDVH�DGYDQFLQJ�FDSDFLWRUV�DUH�127�LQVWDOOHG�RQ�WKH�RXWSXW�VLGH�RI�WKH�GULYH� �
&RQWURO�FLUFXLW�ZLULQJ

�� 8VH�WZLVWHG�SDLU�FDEOHV�IRU�DOO�GULYH�FRQWURO�FLUFXLW�ZLULQJ� ��
�� *URXQG�WKH�VKLHOGV�RI�VKLHOGHG�ZLULQJ�WR�WKH�*1'� �WHUPLQDO� ��

�� ,I�XVLQJ�D���:LUH�VHTXHQFH��SURSHUO\�VHW�SDUDPHWHUV�IRU�PXOWL�IXQFWLRQ�FRQWDFW�LQSXW�WHUPLQDOV�6��WKURXJK�6��
DQG�SURSHUO\�ZLUH�FRQWURO�FLUFXLWV� ��

�� &KHFN�IRU�DQ\�RWKHU�ZLULQJ�PLVWDNHV�
2QO\�XVH�D�PXOWLPHWHU�WR�FKHFN�ZLULQJ� �

�� 3URSHUO\�IDVWHQ�WKH�FRQWURO�FLUFXLW�WHUPLQDO�VFUHZV�LQ�WKH�GULYH�
5HIHU�WR�7DEOH������7DEOH������RU�7DEOH����� ��

�� 3LFN�XS�DOO�ZLUH�FOLSSLQJV� �
�� (QVXUH�WKDW�QR�IUD\HG�ZLUHV�RQ�WKH�WHUPLQDO�EORFN�DUH�WRXFKLQJ�RWKHU�WHUPLQDOV�RU�FRQQHFWLRQV� �
�� 3URSHUO\�VHSDUDWH�FRQWURO�FLUFXLW�ZLULQJ�DQG�PDLQ�FLUFXLW�ZLULQJ� �
�� $QDORJ�VLJQDO�OLQH�ZLULQJ�VKRXOG�QRW�H[FHHG����P� �

���� :LULQJ�&KHFNOLVW
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���� :LULQJ�&KHFNOLVW

7KLV�3DJH�,QWHQWLRQDOO\�%ODQN
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6WDUW�8S�3URJUDPPLQJ�	�2SHUDWLRQ
7KLV�FKDSWHU�H[SODLQV�WKH�IXQFWLRQV�RI�WKH�/('�RSHUDWRU�DQG�KRZ�WR�SURJUDP�WKH�GULYH�IRU�LQLWLDO
RSHUDWLRQ�

��� 6(&7,21�6$)(7<����������������������������������������������������������������������������������������������
��� 86,1*�7+(�',*,7$/�/('�23(5$725������������������������������������������������������������
��� 7+(�'5,9(�$1'�352*5$00,1*�02'(6������������������������������������������������������
��� 67$57�83�)/2:&+$57�����������������������������������������������������������������������������������
��� 32:(5,1*�83�7+(�'5,9(�������������������������������������������������������������������������������
��� 12�/2$'�23(5$7,21�7(67�581�������������������������������������������������������������������
��� 7(67�581�:,7+�/2$'�&211(&7('��������������������������������������������������������������
��� 9(5,)<,1*�$1'�%$&.,1*�83�3$5$0(7(5�6(77,1*6������������������������������
��� 7(67�581�&+(&./,67�������������������������������������������������������������������������������������
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��� 6HFWLRQ�6DIHW\
�'$1*(5

(OHFWULFDO�6KRFN�+D]DUG
'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�ZLOO�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

�:$51,1*
(OHFWULFDO�6KRFN�+D]DUG

'R�QRW�RSHUDWH�HTXLSPHQW�ZLWK�FRYHUV�UHPRYHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
7KH�GLDJUDPV�LQ�WKLV�VHFWLRQ�PD\�LQFOXGH�GULYHV�ZLWKRXW�FRYHUV�RU�VDIHW\�VKLHOGV�WR�LOOXVWUDWH�GHWDLOV��%H�VXUH�WR�UHLQVWDOO
FRYHUV�RU�VKLHOGV�EHIRUH�RSHUDWLQJ�WKH�GULYHV�DQG�UXQ�WKH�GULYHV�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�GHVFULEHG�LQ�WKLV�PDQXDO�
$OZD\V�JURXQG�WKH�PRWRU�VLGH�JURXQGLQJ�WHUPLQDO�
,PSURSHU�HTXLSPHQW�JURXQGLQJ�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�FRQWDFWLQJ�WKH�PRWRU�FDVH�
'R�QRW�WRXFK�DQ\�WHUPLQDOV�EHIRUH�WKH�FDSDFLWRUV�KDYH�IXOO\�GLVFKDUJHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
%HIRUH�ZLULQJ�WHUPLQDOV��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU�WKH
SRZHU�VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R
SUHYHQW�HOHFWULF�VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�RII�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP
VDIH�OHYHO�
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�SHUIRUP�ZRUN�RQ�WKH�GULYH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
,QVWDOODWLRQ��PDLQWHQDQFH��LQVSHFWLRQ��DQG�VHUYLFLQJ�PXVW�EH�SHUIRUPHG�RQO\�E\�DXWKRUL]HG�SHUVRQQHO�IDPLOLDU�ZLWK
LQVWDOODWLRQ��DGMXVWPHQW�DQG�PDLQWHQDQFH�RI�$&�GULYHV�
'R�QRW�SHUIRUP�ZRUN�RQ�WKH�GULYH�ZKLOH�ZHDULQJ�ORRVH�FORWKLQJ��MHZHOU\�RU�ZLWKRXW�H\H�SURWHFWLRQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
5HPRYH�DOO�PHWDO�REMHFWV�VXFK�DV�ZDWFKHV�DQG�ULQJV��VHFXUH�ORRVH�FORWKLQJ��DQG�ZHDU�H\H�SURWHFWLRQ�EHIRUH�EHJLQQLQJ
ZRUN�RQ�WKH�GULYH�
'R�QRW�UHPRYH�FRYHUV�RU�WRXFK�FLUFXLW�ERDUGV�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

)LUH�+D]DUG
7LJKWHQ�DOO�WHUPLQDO�VFUHZV�WR�WKH�VSHFLILHG�WLJKWHQLQJ�WRUTXH�
/RRVH�HOHFWULFDO�FRQQHFWLRQV�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�GXH�WR�RYHUKHDWLQJ�RI�HOHFWULFDO�FRQQHFWLRQV�
'R�QRW�XVH�DQ�LPSURSHU�YROWDJH�VRXUFH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�
9HULI\�WKDW�WKH�UDWHG�YROWDJH�RI�WKH�GULYH�PDWFKHV�WKH�YROWDJH�RI�WKH�LQFRPLQJ�SRZHU�VXSSO\�EHIRUH�DSSO\LQJ�SRZHU�
'R�QRW�XVH�LPSURSHU�FRPEXVWLEOH�PDWHULDOV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�
$WWDFK�WKH�GULYH�WR�PHWDO�RU�RWKHU�QRQFRPEXVWLEOH�PDWHULDO�

��� 6HFWLRQ�6DIHW\
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127,&(
2EVHUYH�SURSHU�HOHFWURVWDWLF�GLVFKDUJH�SURFHGXUHV��(6'��ZKHQ�KDQGOLQJ�WKH�GULYH�DQG�FLUFXLW�ERDUGV�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�(6'�GDPDJH�WR�WKH�GULYH�FLUFXLWU\�
1HYHU�FRQQHFW�RU�GLVFRQQHFW�WKH�PRWRU�IURP�WKH�GULYH�ZKLOH�WKH�GULYH�LV�RXWSXWWLQJ�YROWDJH�
,PSURSHU�HTXLSPHQW�VHTXHQFLQJ�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�
'R�QRW�XVH�XQVKLHOGHG�FDEOH�IRU�FRQWURO�ZLULQJ�
)DLOXUH�WR�FRPSO\�PD\�FDXVH�HOHFWULFDO�LQWHUIHUHQFH�UHVXOWLQJ�LQ�SRRU�V\VWHP�SHUIRUPDQFH��8VH�VKLHOGHG�WZLVWHG�SDLU�ZLUHV
DQG�JURXQG�WKH�VKLHOG�WR�WKH�JURXQG�WHUPLQDO�RI�WKH�GULYH�
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�XVH�WKH�SURGXFW�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�RU�EUDNLQJ�FLUFXLW�
&DUHIXOO\�UHYLHZ�LQVWUXFWLRQ�PDQXDO�72%3&���������ZKHQ�FRQQHFWLQJ�D�EUDNLQJ�RSWLRQ�WR�WKH�GULYH�
'R�QRW�PRGLI\�WKH�GULYH�FLUFXLWU\�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�DQG�ZLOO�YRLG�ZDUUDQW\�
<DVNDZD�LV�QRW�UHVSRQVLEOH�IRU�DQ\�PRGLILFDWLRQ�RI�WKH�SURGXFW�PDGH�E\�WKH�XVHU��7KLV�SURGXFW�PXVW�QRW�EH�PRGLILHG�
&KHFN�DOO�WKH�ZLULQJ�WR�HQVXUH�WKDW�DOO�FRQQHFWLRQV�DUH�FRUUHFW�DIWHU�LQVWDOOLQJ�WKH�GULYH�DQG�FRQQHFWLQJ�DQ\�RWKHU
GHYLFHV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�

��� 6HFWLRQ�6DIHW\
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��� 8VLQJ�WKH�'LJLWDO�/('�2SHUDWRU
8VH�WKH�/('�RSHUDWRU�WR�HQWHU�UXQ�DQG�VWRS�FRPPDQGV��GLVSOD\�GDWD��HGLW�SDUDPHWHUV��DV�ZHOO�DV�GLVSOD\�IDXOW�DQG�DODUP
LQIRUPDWLRQ�

� .H\V��'LVSOD\V��DQG�/('V
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5HDG�PDQXDO�EHIRUH�LQVWDOOLQJ�
:DLW���PLQXWHV�IRU�FDSDFLWRU�GLVFKDUJH�DIWHU
GLVFRQQHFWLQJ�SRZHU�VXSSO\�
7R�FRQIRUP�WR���������UHTXLUHPHQWV��PDNH�VXUH
WR�JURXQG�WKH�VXSSO\�QHXWUDO�IRU����9�FODVV�

5LVN�RI�HOHFWULF�VKRFN�:$51,1*

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

�
�
�
�
�

�
�
�
�

��
�����
�������
��������
�������

7DEOH���� .H\V�DQG�'LVSOD\V�RQ�WKH�/('�2SHUDWRU
1R� 'LVSOD\ 1DPH )XQFWLRQ
� 'DWD�'LVSOD\�$UHD 'LVSOD\V�WKH�IUHTXHQF\�UHIHUHQFH��SDUDPHWHU�QXPEHU��HWF�

� (6&�.H\ 5HWXUQV�WR�WKH�SUHYLRXV�PHQX�

� 5(6(7�.H\ 0RYHV�WKH�FXUVRU�WR�WKH�ULJKW�
5HVHWV�WKH�GULYH�WR�FOHDU�D�IDXOW�VLWXDWLRQ�

� 581�.H\ 6WDUWV�WKH�GULYH�

� 8S�$UURZ�.H\ 6FUROOV�XS�WR�VHOHFW�SDUDPHWHU�QXPEHUV��VHWWLQJ�YDOXHV��HWF�

� 'RZQ�$UURZ�.H\ 6FUROOV�GRZQ�WR�VHOHFW�SDUDPHWHU�QXPEHUV��VHWWLQJ�YDOXHV��HWF�

� 6723 6723�.H\

6WRSV�WKH�GULYH�
1RWH��6WRS�SULRULW\�FLUFXLW��$�IDVW�VWRS�LV�DYDLODEOH�E\�SUHVVLQJ�WKH�6723�NH\�ZKHQ
WKH�GULYH�GHWHFWV�D�GDQJHU�HYHQ�LI�WKH�GULYH�LV�UXQQLQJ�E\�D�VLJQDO�IURP�WKH�PXOWL�
IXQFWLRQ�FRQWDFW�LQSXW�WHUPLQDO��5(027(�LV�VHW���7R�DYRLG�VWRSSDJH�E\�XVLQJ�WKH
6723�NH\��VHW�R������6723�.H\�)XQFWLRQ�6HOHFWLRQ��WR����'LVDEOHG��

� (17(5�.H\ 6HOHFWV�DOO�PRGHV��SDUDPHWHUV��VHWWLQJV��HWF�
6HOHFWV�D�PHQX�LWHP�WR�PRYH�IURP�RQH�GLVSOD\�VFUHHQ�WR�WKH�QH[W�

� /2�5(�6HOHFWLRQ�.H\
6ZLWFKHV�GULYH�FRQWURO�EHWZHHQ�WKH�RSHUDWRU��/2&$/��DQG�WKH�FRQWURO�FLUFXLW
WHUPLQDOV��5(027(��
1RWH��/2&$/�5(027(�NH\�HIIHFWLYH�GXULQJ�VWRS�LQ�GULYH�PRGH�

�� 581�/LJKW /LW�ZKLOH�WKH�GULYH�LV�RSHUDWLQJ�WKH�PRWRU�

�� /2�5(�/LJKW /LW�ZKLOH�WKH�RSHUDWRU��/2&$/��LV�VHOHFWHG�WR�UXQ�WKH�GULYH�

��� 8VLQJ�WKH�'LJLWDO�/('�2SHUDWRU
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1R� 'LVSOD\ 1DPH )XQFWLRQ
�� $/0�/('�/LJKW

5HIHU�WR�/('�6FUHHQ�'LVSOD\V�RQ�SDJH����
�� 5(9�/('�/LJKW

�� '59�/('�/LJKW

�� )287�/('�/LJKW

� 'LJLWDO�7H[W�'LVSOD\
7H[W�DSSHDUV�RQ�WKH�/('�2SHUDWRU�DV�VKRZQ�EHORZ��7KLV�VHFWLRQ�H[SODLQV�WKH�PHDQLQJ�RI�WH[W�DV�LW�DSSHDUV�RQ�WKH�GLVSOD\
VFUHHQ�

/LW )ODVKLQJ

7DEOH���� 'LJLWDO�7H[W�'LVSOD\
7H[W /(' 7H[W /(' 7H[W /(' 7H[W /('
� � , 5
� $ - 6
� % . 7
� & / 8

� ' 0 ��! 9

� ( 1 : ��!

� ) 2 ; QRQH
� * 3 <
� + 4 = QRQH

��! 'LVSOD\HG�LQ�WZR�GLJLWV�

� /('�6FUHHQ�'LVSOD\V
'LVSOD\ /LW )ODVKLQJ 2II

:KHQ�WKH�GULYH�GHWHFWV�DQ�DODUP�RU�HUURU � :KHQ�DQ�DODUP�RFFXUV
� R3(�GHWHFWHG 1RUPDO�VWDWH��QR�IDXOW�RU�DODUP�

0RWRU�LV�URWDWLQJ�LQ�UHYHUVH ² 0RWRU�LV�URWDWLQJ�IRUZDUG

'ULYH�0RGH ² 3URJUDPPLQJ�0RGH

'LVSOD\V�RXWSXW�IUHTXHQF\��+]� ² ²

$V�LOOXVWUDWHG�LQ
WKLV�PDQXDO

6723

� /2�5(�/('�DQG�581�/('�,QGLFDWLRQV
/(' /LW )ODVKLQJ )ODVKLQJ�4XLFNO\����! 2II

:KHQ�UXQ�FRPPDQG�LV
VHOHFWHG�IURP�/('�RSHUDWRU
�/2&$/�

² ²
5XQ�FRPPDQG�LV�VHOHFWHG�IURP
GHYLFH�RWKHU�WKDQ�/('�RSHUDWRU
�5(027(�

'XULQJ�UXQ
� 'XULQJ�GHFHOHUDWLRQ�WR�VWRS
� :KHQ�D�UXQ�FRPPDQG�LV�LQSXW
DQG�IUHTXHQF\�UHIHUHQFH�LV��

� 'XULQJ�GHFHOHUDWLRQ�DW�D�IDVW�
VWRS�

� 'XULQJ�VWRS�E\�LQWHUORFN
RSHUDWLRQ�

'XULQJ�VWRS

$V�VKRZQ

��� 8VLQJ�WKH�'LJLWDO�/('�2SHUDWRU
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)ODVKLQJ

21 21

21

21 21

21

��V

)ODVKLQJ
TXLFNO\

)LJXUH���� 581�/('�6WDWXV�DQG�0HDQLQJ

�

'ULYH�RXWSXW�IUHTXHQF\
GXULQJ�VWRS

)UHTXHQF\�VHWWLQJ

2)) 21

)ODVKLQJ

2))2))581�/('

581

��+]
��+]

5816723 6723

)LJXUH���� 581�/('�DQG�'ULYH�2SHUDWLRQ

� 0HQX�6WUXFWXUH�IRU�'LJLWDO�/('�2SHUDWRU

;;;;

;;

;;

;;

;;

;;

;;

;;

;;;;

;;;; ;;

;;;;

�

�

�

�

7XUQ�WKH�SRZHU�RQ

)RUZDUG�6HOHFWLRQ 5HYHUVH�6HOHFWLRQ

2XWSXW�)UHTXHQF\

2XWSXW�&XUUHQW

2XWSXW�9ROWDJH�

0RQLWRU�'LVSOD\

1RWH��³;;´�FKDUDFWHUV�DUH�VKRZQ�LQ�WKLV�PDQXDO���
7KH�GULYH�ZLOO�GLVSOD\�WKH�DFWXDO�VHWWLQJ�YDOXHV�

��!

9HULI\�0HQX

6HW�8S�0RGH

3DUDPHWHU�6HWWLQJ�0RGH

'HVFULSWLRQ�RI�.H\�2SHUDWLRQV

3
5
2
*
5
$
0
0
,1
*
�0
2
'
(

'
5
,9
(
�0
2
'
(

)LJXUH���� 'LJLWDO�/('�2SHUDWRU�6FUHHQ�6WUXFWXUH

��!�5HYHUVH�FDQ�RQO\�EH�VHOHFWHG�ZKHQ�/2&$/�LV�VHW�

��� 8VLQJ�WKH�'LJLWDO�/('�2SHUDWRU

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



��� 7KH�'ULYH�DQG�3URJUDPPLQJ�0RGHV
7KH�GULYH�IXQFWLRQV�DUH�GLYLGHG�LQWR�WZR�PDLQ�JURXSV�DFFHVVLEOH�YLD�WKH�'LJLWDO�/('�2SHUDWRU�
'ULYH�0RGH��7KH�'ULYH�PRGH�DOORZV�PRWRU�RSHUDWLRQ�DQG�SDUDPHWHU�PRQLWRULQJ��3DUDPHWHU�VHWWLQJV�FDQQRW�EH�FKDQJHG
ZKHQ�DFFHVVLQJ�IXQFWLRQV�LQ�WKH�'ULYH�0RGH��7DEOH������
3URJUDPPLQJ�0RGH��7KH�3URJUDPPLQJ�0RGH�DOORZV�DFFHVV�WR�VHWXS�DGMXVW��YHULI\�SDUDPHWHUV��7KH�GULYH�SURKLELWV
FKDQJHV�LQ�PRWRU�RSHUDWLRQ�VXFK�DV�VWDUW�VWRS�ZKHQ�WKH�'LJLWDO�/('�2SHUDWRU�LV�DFFHVVLQJ�D�IXQFWLRQ�LQ�WKH�3URJUDPPLQJ
0RGH�
7DEOH�����LOOXVWUDWHV�WKH�GLIIHUHQW�IXQFWLRQV�YLVLEOH�DV�WKH�³8S�DUURZ´�LV�VFUROOHG�LPPHGLDWHO\�DIWHU�SRZHULQJ�XS�WKH�GULYH�

1RWH� :KHQ�E������5XQ�&RPPDQG�6HOHFWLRQ�ZKLOH�LQ�3URJUDPPLQJ�0RGH��LV�VHW�WR����HQDEOHG���WKH�GULYH�FDQ�UXQ�HYHQ�LI�WKH�PRGH�LV�VZLWFKHG
WR�WKH�SURJUDPPLQJ�PRGH��:KHQ�VHWWLQJ�E�����WR����GLVDEOHG���WKH�PRGH�FDQQRW�EH�VZLWFKHG�WR�WKH�SURJUDPPLQJ�PRGH�ZKLOH�WKH�GULYH�LV
UXQQLQJ�

7DEOH���� 6XPPDU\�RI�0RGHV
0RGH�*URXS 'HVFULSWLRQ .H\�3UHVV /('�'LJLWDO�2SHUDWRU�'LVSOD\

'ULYH�0RGH�)XQFWLRQV
�0RWRU�RSHUDWLRQ�DQG�PRQLWRULQJ�

)UHTXHQF\�5HIHUHQFH�'LVSOD\��,QLWLDO
SRZHU�XS�VWDWH�

6723

)RUZDUG�5HYHUVH

6723

2XWSXW�)UHTXHQF\�'LVSOD\

6723

2XWSXW�&XUUHQW�'LVSOD\

6723

2XWSXW�9ROWDJH�5HIHUHQFH

6723

0RQLWRU�'LVSOD\

6723

3URJUDPPLQJ�0RGH�)XQFWLRQV
�&KDQJLQJ�SDUDPHWHUV�

9HULI\�)XQFWLRQ

6723

6HWXS�*URXS�3DUDPHWHUV

6723

$OO�3DUDPHWHUV

6723� 1DYLJDWLQJ�WKH�'ULYH�DQG�3URJUDPPLQJ�0RGHV
7KH�GULYH�LV�VHW�WR�RSHUDWH�LQ�'ULYH�0RGH�ZKHQ�LW�LV�ILUVW�SRZHUHG�XS��6ZLWFK�EHWZHHQ�GLVSOD\�VFUHHQV�E\�XVLQJ�WKH�
DQG� �NH\V�

3RZHU�8S

)UHTXHQF\�5HIHUHQFH

6723

'HIDXOW�6HWWLQJ

7KLV�GLVSOD\�VFUHHQ�DOORZV�WKH�XVHU�WR�PRQLWRU�DQG�VHW�WKH�IUHTXHQF\�UHIHUHQFH�ZKLOH�WKH
GULYH�LV�UXQQLQJ��5HIHU�WR�7KH�'ULYH�DQG�3URJUDPPLQJ�0RGHV�RQ�SDJH����
1RWH��7KH�XVHU�FDQ�VHOHFW�LWHPV�WR�GLVSOD\�ZKHQ�WKH�GULYH�LV�ILUVW�SRZHUHG�XS�E\�VHWWLQJ
SDUDPHWHU�R�����

'ULYH�0RGH

�

)RUZDUG�5HYHUVH

6723

��0RWRU�URWDWHV�IRUZDUG�
��0RWRU�URWDWHV�LQ�UHYHUVH�

1RWH��)RU�DSSOLFDWLRQV�WKDW�VKRXOG�QRW�UXQ�LQ�UHYHUVH��IDQV��SXPSV��HWF����VHW�SDUDPHWHU
E����� �³�´�WR�SURKLELW�WKH�PRWRU�IURP�URWDWLQJ�LQ�UHYHUVH��7KLV�VHTXHQFH�DOVR�SXWV�WKH

GULYH�LQ�/2&$/�PRGH�

7KH�/('�LV�OLW�ZKHQ�
/2&$/�LV�VHOHFWHG

6ZLWFKLQJ�WR�UHYHUVH�

�

2XWSXW�)UHTXHQF\�'LVSOD\

6723

0RQLWRUV�WKH�IUHTXHQF\�RXWSXW�E\�WKH�GULYH�

�

2XWSXW�&XUUHQW�'LVSOD\

6723

0RQLWRUV�WKH�RXWSXW�FXUUHQW�RI�WKH�GULYH�

�

��� 7KH�'ULYH�DQG�3URJUDPPLQJ�0RGHV
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'ULYH�0RGH

2XWSXW�9ROWDJH�5HIHUHQFH

6723

0RQLWRUV�WKH�RXWSXW�YROWDJH�RI�WKH�GULYH�

�

0RQLWRU�'LVSOD\

6723

0RQLWRU�SDUDPHWHUV��8�SDUDPHWHUV��DUH�GLVSOD\HG�

3URJUDPPLQJ
0RGH

�

9HULI\�)XQFWLRQ

6723

/LVWV�DOO�SDUDPHWHUV�WKDW�KDYH�EHHQ�HGLWHG�RU�FKDQJHG�IURP�GHIDXOW�VHWWLQJV� �5HIHU�WR�
9HULI\LQJ�3DUDPHWHU�&KDQJHV��9HULI\�0HQX�RQ�SDJH����

�

6HWXS

6723

$�VHOHFW�OLVW�RI�SDUDPHWHUV�QHFHVVDU\�WR�JHW�WKH�GULYH�RSHUDWLRQDO�TXLFNO\� �5HIHU�WR�
7KH�6HWXS�*URXS�ZLWKLQ�WKH�3URJUDPPLQJ�0RGH�RQ�SDJH����

�

3DUDPHWHU�6HWWLQJ

6723

$OORZV�WKH�XVHU�WR�DFFHVV�DQG�HGLW�DOO�SDUDPHWHU�VHWWLQJV� �5HIHU�WR��3DUDPHWHU�/LVW�
RQ�SDJH�����

�

'ULYH�0RGH
)UHTXHQF\�5HIHUHQFH

6723

5HWXUQV�WR�WKH�IUHTXHQF\�UHIHUHQFH�GLVSOD\�VFUHHQ�

� 'ULYH�0RGH�'HWDLOV
7KH�IROORZLQJ�DFWLRQV�DUH�SRVVLEOH�LQ�WKH�'ULYH�0RGH�
� 5XQ�DQG�VWRS�WKH�GULYH�
� 0RQLWRU�WKH�RSHUDWLRQ�VWDWXV�RI�WKH�GULYH��IUHTXHQF\�UHIHUHQFH��RXWSXW�IUHTXHQF\��RXWSXW�FXUUHQW��RXWSXW�YROWDJH��HWF���
� 9LHZ�LQIRUPDWLRQ�RQ�DQ�DODUP�

1RWH� 6HOHFW��'ULYH�0RGH��ZKHQ�UXQQLQJ��7KH�PRGH�FDQ�EH�VZLWFKHG�WR�DQ\�PRGH��SURJUDP�PRGH��HWF���RWKHU�WKDQ�GULYH�PRGH�ZKLOH�WKH�GULYH
LV�VWRSSHG��+RZHYHU��WKH�GULYH�FDQQRW�EH�RSHUDWHG�LQ�RWKHU�PRGHV��5HWXUQ�WKH�PRGH�WR��'ULYH�0RGH��DIWHU�FRPSOHWLQJ�SHULRGLF�LQVSHFWLRQ�

)LJXUH�����LOOXVWUDWHV�FKDQJLQJ�WKH�GHIDXOW�IUHTXHQF\�UHIHUHQFH�RI�)���������+]��WR�)���������+]��ZKLOH�LQ�'ULYH�0RGH�
7KLV�H[DPSOH�DVVXPHV�WKH�GULYH�LV�VHW�WR�/2&$/�

6723

)UHTXHQF\�UHIHUHQFH�
GLVSOD\�DW�SRZHU�XS

3UHVV�WR�VHOHFW�/2&$/

3UHVV�XQWLO�WKH�IUHTXHQF\�
�UHIHUHQFH�EHFRPHV���+]

3UHVV�WR�VHOHFW�WKH
GLJLW�WR�WKH�ULJKW

)LJXUH���� 6HWWLQJ�WKH�)UHTXHQF\�5HIHUHQFH�ZKLOH�LQ�'ULYH�0RGH

1RWH� 7KH�GULYH�ZLOO�QRW�DFFHSW�D�IUHTXHQF\�UHIHUHQFH�VHW�YDOXH�XQOHVV�WKH�(17(5�NH\�LV�SUHVVHG�DIWHU�WKH�IUHTXHQF\�UHIHUHQFH�LV�HQWHUHG��7KLV
IHDWXUH�SUHYHQWV�DFFLGHQWDO�VHWWLQJ�RI�WKH�IUHTXHQF\�UHIHUHQFH��%\�VHWWLQJ�R������)UHTXHQF\�5HIHUHQFH�6HWWLQJ�0HWKRG�6HOHFWLRQ��WR��
�(QDEOHG���WKH�GULYH�ZLOO�DFFHSW�WKH�IUHTXHQF\�UHIHUHQFH�ZKLOH�LW�LV�EHLQJ�DGMXVWHG�RQ�WKH�GLJLWDO�RSHUDWRU�

� 3URJUDPPLQJ�0RGH�'HWDLOV
7KH�IROORZLQJ�DFWLRQV�DUH�SRVVLEOH�LQ�WKH�SURJUDPPLQJ�PRGH�
� 9HULI\�)XQFWLRQ��9HULI\�SDUDPHWHU�VHWWLQJ�FKDQJHV�IURP�RULJLQDO�GHIDXOW�YDOXHV�
� 6HWXS�*URXS��$FFHVV�D�OLVW�RI�FRPPRQO\�XVHG�SDUDPHWHUV�WR�VLPSOLI\�VHWXS�
� 3DUDPHWHU�6HWWLQJ�0RGH��$FFHVV�DQG�HGLW�DOO�SDUDPHWHU�VHWWLQJV�

��� 7KH�'ULYH�DQG�3URJUDPPLQJ�0RGHV
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7KH�6HWXS�*URXS�ZLWKLQ�WKH�3URJUDPPLQJ�0RGH
,Q�6HWXS�*URXS��WKH�XVHU�FDQ�DFFHVV�WKH�PLQLPXP�JURXS�RI�SDUDPHWHUV�UHTXLUHG�WR�RSHUDWH�WKH�DSSOLFDWLRQ�

1RWH� 6HWXS�*URXS�SDUDPHWHUV�DUH�OLVWHG�LQ�7DEOH�����

)LJXUH�����LOOXVWUDWHV�WKH�NH\V�WR�SUHVV�WR�HQWHU�WKH�6HWXS�*URXS�
,Q�WKLV�H[DPSOH��WKH�VRXUFH�RI�WKH�IUHTXHQF\�UHIHUHQFH�LV�FKDQJHG�IURP�WKH�FRQWURO�FLUFXLW�WHUPLQDOV�WR�WKH�/('�2SHUDWRU
�L�H���E�����LV�FKDQJHG�IURP���WR����

6723

6723

6723

6723

�

6723

��[�

��!�0RYH�WR�WKH�ULJKW�WR�FKDQJH�SDUDPHWHU�VHWWLQJV��6FUROO�
GRZQ�WR�YLHZ�DQG�FKHFN�VHWWLQJV�LQ�WKH�6HWXS�0RGH�
��!�7R�UHWXUQ�WR�WKH�7RS�0HQX��SUHVV��������� 7R�YLHZ�RU�HGLW
RWKHU�SDUDPHWHUV��SUHVV��������DQG������������

&RQWURO�&LUFXLW
7HUPLQDO 6HOHFW�GLJLW�

WR�HGLW

3DUDPHWHU�'LVSOD\

/('�2SHUDWRU

)UHTXHQF\�UHIHUHQFH�
DSSHDUV�ZKHQ�SRZHUHG�XS

3DUDPHWHU�'LVSOD\

�3UHVV�XQWLO�
DSSHDUV

��!

��!

)LJXUH���� 6HWXS�*URXS�([DPSOH

� &KDQJLQJ�3DUDPHWHU�6HWWLQJV�RU�9DOXHV
7KLV�H[DPSOH�H[SODLQV�FKDQJLQJ�&������$FFHOHUDWLRQ�7LPH����IURP������VHFRQGV��GHIDXOW��WR������VHFRQGV�

6WHS � 'LVSOD\�5HVXOW

�� 7XUQ�RQ�WKH�SRZHU�WR�WKH�GULYH��7KH�LQLWLDO�GLVSOD\�DSSHDUV�

�� 3UHVV�WKH� �NH\�XQWLO�WKH�6HWXS�0RGH�6FUHHQ�DSSHDUV�

�� 3UHVV�WKH� �NH\�WR�YLHZ�WKH�SDUDPHWHU�VHWWLQJ�GLVSOD\�

�� 6FUROO�WKURXJK�SDUDPHWHUV�E\�SUHVVLQJ�WKH� �NH\�XQWLO�&�����DSSHDUV�

�� 3UHVV� �WR�YLHZ�WKH�FXUUHQW�VHWWLQJ�YDOXH����������1XPEHU�IDUWKHVW�WR�WKH�OHIW�IODVKHV�

�� 3UHVV� �XQWLO�WKH�GHVLUHG�QXPEHU�LV�VHOHFWHG���³�´�IODVKHV�

�� 3UHVV�WKH� �NH\�DQG�HQWHU��������

�� 3UHVV� �DQG�WKH�GULYH�ZLOO�FRQILUP�WKH�FKDQJH�

�� 7KH�GLVSOD\�DXWRPDWLFDOO\�UHWXUQV�WR�WKH�VFUHHQ�VKRZQ�LQ�6WHS���

��� 3UHVV�WKH� �NH\�XQWLO�EDFN�DW�WKH�LQLWLDO�GLVSOD\�

� 9HULI\LQJ�3DUDPHWHU�&KDQJHV��9HULI\�0HQX
7KH�9HULI\�0HQX�OLVWV�HGLWHG�SDUDPHWHUV�IURP�WKH�3URJUDPPLQJ�0RGH��7KH�9HULI\�0HQX�KHOSV�GHWHUPLQH�ZKLFK�VHWWLQJV
KDYH�EHHQ�FKDQJHG��DQG�LV�SDUWLFXODUO\�XVHIXO�ZKHQ�UHSODFLQJ�D�GULYH��,I�QR�VHWWLQJV�KDYH�EHHQ�FKDQJHG�WKH�9HULI\�0HQX
ZLOO�UHDG� ��7KH�9HULI\�PHQX�DOVR�DOORZV�XVHUV�WR�DFFHVV�DQG�UH�HGLW�HGLWHG�SDUDPHWHUV�

1RWH� 7KH�9HULI\�0HQX�ZLOO�QRW�GLVSOD\�SDUDPHWHUV�IURP�WKH�$��JURXS�HYHQ�LI�WKRVH�SDUDPHWHUV�KDYH�EHHQ�FKDQJHG�IURP�GHIDXOW�VHWWLQJV�

��� 7KH�'ULYH�DQG�3URJUDPPLQJ�0RGHV
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7KH�IROORZLQJ�H[DPSOH�LV�D�FRQWLQXDWLRQ�RI�WKH�VWHSV�EHJLQQLQJ�RQ�SDJH�����+HUH��SDUDPHWHU�&�����LV�DFFHVVHG�XVLQJ�WKH
9HULI\�0HQX�DQG�LV�FKDQJHG�DJDLQ�WR������V�
7R�FKHFN�WKH�OLVW�RI�HGLWHG�SDUDPHWHUV�

6WHS � 'LVSOD\�5HVXOW

�� 7XUQ�RQ�WKH�SRZHU�WR�WKH�GULYH��7KH�LQLWLDO�GLVSOD\�DSSHDUV�

�� 3UHVV� �XQWLO�WKH�GLVSOD\�VKRZV�WKH�³9HULI\´�UHSUHVHQWDWLRQ�

��
3UHVV� �WR�HQWHU�WKH�OLVW�RI�SDUDPHWHUV�WKDW�KDYH�EHHQ�HGLWHG�IURP�WKHLU�RULJLQDO
GHIDXOW�VHWWLQJV�

6FUROO�WKURXJK�WKH�OLVW�E\�SUHVVLQJ�WKH� �NH\�

�� 3UHVV�WKH� �NH\�XQWLO�&�����DSSHDUV�

�� 3UHVV�WKH� �NH\�WR�DFFHVV�WKH�VHWWLQJ�YDOXH���QXPEHU�IDUWKHVW�WR�WKH�OHIW�IODVKHV�

� 6ZLWFKLQJ�%HWZHHQ�/2&$/�DQG�5(027(
(QWHULQJ�WKH�UXQ�FRPPDQG�XVLQJ�WKH�/('�RSHUDWRU�LV�UHIHUUHG�WR�DV�/2&$/��ZKLOH�HQWHULQJ�WKH�UXQ�FRPPDQG�IURP�DQ
H[WHUQDO�GHYLFH�YLD�WKH�FRQWURO�FLUFXLW�WHUPLQDOV�RU�QHWZRUN�RSWLRQ�XQLW�LV�UHIHUUHG�WR�DV�5(027(�
:$51,1*��6XGGHQ�0RYHPHQW�+D]DUG��7KH�GULYH�PD\�VWDUW�XQH[SHFWHGO\�LI�WKH�5XQ�FRPPDQG�LV�DOUHDG\�DSSOLHG�ZKHQ�VZLWFKLQJ�IURP
/2&$/�PRGH�WR�5(027(�PRGH�ZKHQ�E����� ����UHVXOWLQJ�LQ�GHDWK�RU�VHULRXV�LQMXU\��%H�VXUH�DOO�SHUVRQQHO�DUH�FOHDU�RI�URWDWLQJ�PDFKLQHU\
DQG�HOHFWULFDO�FRQQHFWLRQV�SULRU�WR�VZLWFKLQJ�EHWZHHQ�/2&$/�PRGH�DQG�5(027(�PRGH�

7KHUH�DUH�WZR�ZD\V�WR�VZLWFK�EHWZHHQ�/2&$/�DQG�5(027(�
1RWH� �� $IWHU�VHOHFWLQJ�/2&$/��WKH�/2�5(�OLJKW�ZLOO�UHPDLQ�OLW�

�� 7KH�GULYH�ZLOO�QRW�DOORZ�WKH�XVHU�WR�VZLWFK�EHWZHHQ�/2&$/�DQG�5(027(�GXULQJ�UXQ�

� 8VLQJ�WKH�/2�5(�.H\�RQ�WKH�/('�2SHUDWRU

6WHS � 'LVSOD\�5HVXOW

�� 7XUQ�RQ�WKH�SRZHU�WR�WKH�GULYH��7KH�LQLWLDO�GLVSOD\�DSSHDUV�

�� 3UHVV� ��7KH�/2�5(�OLJKW�ZLOO�OLJKW�XS��7KH�GULYH�LV�QRZ�LQ�/RFDO�

7R�VHW�WKH�GULYH�IRU�5(027(�RSHUDWLRQ��SUHVV�WKH� �NH\�DJDLQ�
6723

� 8VLQJ�,QSXW�7HUPLQDOV�6��WKURXJK�6��WR�6ZLWFK�EHWZHHQ�/2�5(
6ZLWFK�EHWZHHQ�/2&$/�DQG�5(027(�XVLQJ�RQH�RI�WKH�GLJLWDO�LQSXW�WHUPLQDOV�6��WKURXJK�6���VHW�WKH�FRUUHVSRQGLQJ
SDUDPHWHU�+�����WKURXJK�+�����WR�³�´��
)ROORZ�WKH�H[DPSOH�EHORZ�WR�VHW�WKH�GLJLWDO�LQSXW�WHUPLQDOV�

1RWH� �� )RU�D�OLVW�RI�GLJLWDO�LQSXW�VHOHFWLRQV��5HIHU�WR��3DUDPHWHU�/LVW�RQ�SDJH�����
�� 6HWWLQJ�D�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�WR�D�YDOXH�RI���GLVDEOHV�WKH�/2�5(�NH\�RQ�WKH�/('�RSHUDWRU�

� 3DUDPHWHUV�$YDLODEOH�LQ�WKH�6HWXS�*URXS
� 6HWXS�0RGH��6783�
3DUDPHWHUV�XVHG�IRU�WKLV�GULYH�DUH�FODVVLILHG�LQWR�$�WR�8��7R�VLPSOLI\�WKH�GULYH�VHWXS��IUHTXHQWO\�XVHG�SDUDPHWHUV�DUH�VHOHFWHG
DQG�LQSXW�LQWR�6HWXS�0RGH�

�� 7R�VHW�D�SDUDPHWHU��WKH�6HWXS�0RGH�PXVW�EH�GLVSOD\HG�ILUVW��3UHVV�WKH�8S�'RZQ�NH\�XQWLO �LV�GLVSOD\HG�
�� 6HOHFW�WKH�SDUDPHWHU�DQG�FKDQJH�WKH�VHWWLQJ��7DEOH�����OLVWV�SDUDPHWHUV�DYDLODEOH�LQ�WKH�6HWXS�JURXS��,I�WKH�GHVLUHG

SDUDPHWHU�FDQQRW�EH�VHW�LQ�WKH�6HWXS�PRGH��XVH�WKH�3DUDPHWHU�6HWWLQJ�PRGH�

7DEOH���� 6HWXS�*URXS�3DUDPHWHUV
3DUDPHWHU 1DPH

E���� )UHTXHQF\�5HIHUHQFH�6HOHFWLRQ
E���� 5XQ�&RPPDQG�6HOHFWLRQ
E���� 6WRS�0HWKRG�6HOHFWLRQ
&���� $FFHOHUDWLRQ�7LPH��
&���� 'HFHOHUDWLRQ�7LPH��

3DUDPHWHU 1DPH
&���� 'XW\�6HOHFWLRQ
&���� &DUULHU�)UHTXHQF\�6HOHFWLRQ
G���� )UHTXHQF\�5HIHUHQFH��
G���� )UHTXHQF\�5HIHUHQFH��
G���� )UHTXHQF\�5HIHUHQFH��

��� 7KH�'ULYH�DQG�3URJUDPPLQJ�0RGHV

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



3DUDPHWHU 1DPH
G���� )UHTXHQF\�5HIHUHQFH��
G���� -RJ�)UHTXHQF\�5HIHUHQFH
(���� ,QSXW�9ROWDJH�5HIHUHQFH
(���� 0D[LPXP�2XWSXW�)UHTXHQF\
(���� 0D[LPXP�9ROWDJH
(���� %DVH�)UHTXHQF\

3DUDPHWHU 1DPH
(���� 0LQLPXP�2XWSXW�)UHTXHQF\
(���� 0RWRU�5DWHG�&XUUHQW
+���� 7HUPLQDO�$0�*DLQ�6HWWLQJ
/���� 0RWRU�3URWHFWLRQ�)XQFWLRQ�6HOHFWLRQ
/���� 6WDOO�3UHYHQWLRQ�6HOHFWLRQ�GXULQJ�'HFHOHUDWLRQ

��� 7KH�'ULYH�DQG�3URJUDPPLQJ�0RGHV
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��� 6WDUW�XS�)ORZFKDUW
7KLV�VHFWLRQ�VXPPDUL]HV�WKH�EDVLF�VWHSV�UHTXLUHG�WR�VWDUW�WKH�GULYH��7KH�IORZFKDUW�LV�LQWHQGHG�DV�D�TXLFN�UHIHUHQFH�WR�KHOS
IDPLOLDUL]H�WKH�XVHU�ZLWK�VWDUW�XS�SURFHGXUHV�

� )ORZFKDUW��%DVLF�6WDUW�XS
)LJXUH�����GHVFULEHV�EDVLF�VWDUW�XS�VHTXHQFH�IRU�WKH�GULYH�DQG�PRWRU�V\VWHP��7KLV�VHTXHQFH�YDULHV�VOLJKWO\�GHSHQGLQJ�RQ
DSSOLFDWLRQ��8VH�GULYH�GHIDXOW�SDUDPHWHU�VHWWLQJV�LQ�VLPSOH�DSSOLFDWLRQV�WKDW�GR�QRW�UHTXLUH�KLJK�SUHFLVLRQ�

,QVWDOO�DQG�ZLUH�WKH�GULYH�DV�H[SODLQHG�LQ�&KDSWHUV������DQG��

5XQ�WKH�PRWRU�ZLWKRXW�ORDG��FKHFN�WKH�URWDWLRQ�GLUHFWLRQ�DQG�RSHUDWLRQ�
9HULI\�H[WHUQDO�VLJQDO�FRPPDQGV�WR�WKH�GULYH�ZRUN�DV�GHVLUHG��

&RXSOH�WKH�ORDG�RU�PDFKLQH�WR�WKH�PRWRU��5XQ�WKH�PDFKLQH�DQG�FKHFN�IRU�GHVLUHG�RSHUDWLRQ�

)LQH�WXQH�SDUDPHWHUV��$GMXVW�DSSOLFDWLRQ�VHWWLQJV�LI�QHFHVVDU\�

&KHFN�WKH�PDFKLQH�RSHUDWLRQ�DQG�YHULI\�SDUDPHWHU�VHWWLQJV�

'ULYH�LV�UHDG\�WR�UXQ�WKH�DSSOLFDWLRQ�

67$57

$SSO\�PDLQ�SRZHU�RQ�WR�WKH�GULYH�
$GKHUH�WR�VDIHW\�PHVVDJHV�FRQFHUQLQJ�DSSOLFDWLRQ�RI�SRZHU�

6HW�WKH�EDVLF�SDUDPHWHUV�
�E��������IRU�IUHTXHQF\�UHIHUHQFH�DQG�UXQ�FRPPDQG�VRXUFH�VHOHFWLRQ
�+������+������+������+������+�����IRU�,�2�WHUPLQDO�VHWWLQJ
�G�����IRU�PXOWL�VSHHG�UHIHUHQFHV�LI�XVHG
�&�����DQG�&�����IRU�DFFHO��GHFHO��DQG�6�FXUYH�WLPH�VHWWLQJV
�&�����IRU�KHDY\�QRUPDO�GXW\�PRGH�VHOHFWLRQ
�/�����LI�EUDNLQJ�RSWLRQV�DUH�XVHG�
�(������9�I�&KDUDFWHULVWLFV
�(������0RWRU���SDUDPHWHUV

)LJXUH���� %DVLF�6WDUW�8S

��� 6WDUW�XS�)ORZFKDUW
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��� 3RZHULQJ�8S�WKH�'ULYH

� 3RZHULQJ�8S�WKH�'ULYH�DQG�2SHUDWLRQ�6WDWXV�'LVSOD\
� 3RZHULQJ�8S�WKH�'ULYH
5HYLHZ�WKH�IROORZLQJ�FKHFNOLVW�EHIRUH�WXUQLQJ�WKH�SRZHU�RQ�

,WHP�WR�&KHFN 'HVFULSWLRQ

3RZHU�VXSSO\�YROWDJH

(QVXUH�WKH�SRZHU�VXSSO\�YROWDJH�LV�FRUUHFW�
����9�FODVV��VLQJOH�SKDVH�����WR�����9DF�������+]
����9�FODVV����SKDVH�����WR�����9DF�������+]
����9�FODVV����SKDVH�����WR�����9DF�������+]
3URSHUO\�ZLUH�WKH�SRZHU�VXSSO\�LQSXW�WHUPLQDOV��5�/���6�/���7�/���
�IRU�VLQJOH�SKDVH�����9�FODVV�PRGHOV��ZLUH�RQO\�5�/��DQG�6�/��
&KHFN�IRU�SURSHU�JURXQGLQJ�RI�GULYH�DQG�PRWRU�

'ULYH�RXWSXW�WHUPLQDOV
DQG�PRWRU�WHUPLQDOV 3URSHUO\�ZLUH�GULYH�RXWSXW�WHUPLQDOV�8�7���9�7���DQG�:�7��ZLWK�PRWRU�WHUPLQDOV�8��9��DQG�:�

&RQWURO�FLUFXLW�WHUPLQDOV &KHFN�FRQWURO�FLUFXLW�WHUPLQDO�FRQQHFWLRQV�
'ULYH�FRQWURO�WHUPLQDO�VWDWXV 2SHQ�DOO�FRQWURO�FLUFXLW�WHUPLQDOV��RII��

6WDWXV�RI�WKH�ORDG
DQG�FRQQHFWHG�PDFKLQHU\ 8QFRXSOH�WKH�PRWRU�IURP�WKH�ORDG�

� 6WDWXV�'LVSOD\
:KHQ�WKH�SRZHU�VXSSO\�WR�WKH�GULYH�LV�WXUQHG�RQ��WKH�/('�RSHUDWRU�OLJKWV�ZLOO�DSSHDU�DV�IROORZV�

1R� 1DPH 'HVFULSWLRQ
1RUPDO
2SHUDWLRQ

6723

7KH�GDWD�GLVSOD\�DUHD�GLVSOD\V�WKH�IUHTXHQF\�UHIHUHQFH� �LV�OLW�

)DXOW

6723

0DLQ�FLUFXLW�ORZ�YROWDJH��H[�

'DWD�GLVSOD\HG�YDULHV�E\�WKH�W\SH�RI�IDXOW��5HIHU�WR�)DXOW�'LVSOD\V��&DXVHV�DQG�3RVVLEOH�
6ROXWLRQV�RQ�SDJH�����IRU�PRUH�LQIRUPDWLRQ�DQG�SRVVLEOH�VROXWLRQ� �DQG� �DUH�OLW�

� 9�I�3DWWHUQ�6HWWLQJ
6HWWLQJ�WKH�9�I�SDWWHUQ�DFFRUGLQJ�WR�WKH�DSSOLFDWLRQ��5HIHU�WR�(��0RWRU�3DUDPHWHUV�RQ�SDJH����IRU�GHWDLOV�RQ�VHWWLQJ�WKH
9�I�SDWWHUQ�

� 1RWHV�ZKHQ�6HWWLQJ�WKH�9�I�3DWWHUQ
6HW�WKH�PD[LPXP�RXWSXW�IUHTXHQF\�WR�PDWFK�WKH�PRWRU�FKDUDFWHULVWLFV�
,I�WKH�9�I�SDWWHUQ�YROWDJH�LV�LQFUHDVHG�PRWRU�WRUTXH�PD\�DOVR�LQFUHDVH��+RZHYHU��LI�WKH�9�I�YROWDJH�LV�VHW�WRR�KLJK�WKHVH
SUREOHPV�PD\�RFFXU�
� ([FHVVLYH�PRWRU�FXUUHQW�
� 0RWRU�RYHUKHDW�RU�YLEUDWLRQ�

��� 3RZHULQJ�8S�WKH�'ULYH
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��� 1R�/RDG�2SHUDWLRQ�7HVW�5XQ

� 1R�/RDG�2SHUDWLRQ�7HVW�5XQ
7KLV�VHFWLRQ�H[SODLQV�KRZ�WR�RSHUDWH�WKH�GULYH�ZLWK�WKH�PRWRU�XQFRXSOHG�IURP�WKH�ORDG�GXULQJ�D�WHVW�UXQ�

� %HIRUH�6WDUWLQJ�WKH�0RWRU
&KHFN�WKH�IROORZLQJ�LWHPV�EHIRUH�RSHUDWLRQ�
� (QVXUH�WKH�DUHD�DURXQG�WKH�PRWRU�LV�VDIH�
� (QVXUH�H[WHUQDO�HPHUJHQF\�VWRS�FLUFXLWU\�LV�ZRUNLQJ�SURSHUO\�DQG�RWKHU�VDIHW\�SUHFDXWLRQV�KDYH�EHHQ�WDNHQ�

� 'XULQJ�2SHUDWLRQ
&KHFN�WKH�IROORZLQJ�LWHPV�GXULQJ�RSHUDWLRQ�
� 7KH�PRWRU�VKRXOG�URWDWH�VPRRWKO\��L�H���QR�DEQRUPDO�QRLVH�RU�RVFLOODWLRQ��
� 7KH�PRWRU�VKRXOG�DFFHOHUDWH�DQG�GHFHOHUDWH�VPRRWKO\�

� 1R�/RDG�2SHUDWLRQ�,QVWUXFWLRQV
7KH�IROORZLQJ�H[DPSOH�LOOXVWUDWHV�D�WHVW�UXQ�SURFHGXUH�XVLQJ�WKH�GLJLWDO�RSHUDWRU�

1RWH� %HIRUH�VWDUWLQJ�WKH�PRWRU��VHW�WKH�IUHTXHQF\�UHIHUHQFH�G�����WR���+]�

6WHS � 'LVSOD\�5HVXOW

�� 7XUQ�RQ�WKH�SRZHU�WR�WKH�GULYH��7KH�LQLWLDO�GLVSOD\�DSSHDUV�

�� 3UHVV�WKH� �NH\�WR�VHOHFW�/2&$/��7KH�/2�5(�/('�ZLOO�WXUQ�RQ� 6723

�� 3UHVV� �WR�JLYH�WKH�GULYH�D�5XQ�FRPPDQG��581�ZLOO�OLJKW�DQG�WKH�PRWRU�ZLOO�URWDWH
DW���+]�

6723

2II 2Q

�� (QVXUH�WKH�PRWRU�LV�URWDWLQJ�LQ�WKH�FRUUHFW�GLUHFWLRQ�DQG�QR�IDXOWV�RU�DODUPV�RFFXU�

0RWRU

)RUZDUG

��
,I�WKHUH�LV�QR�HUURU�LQ�VWHS����SUHVV� �WR�LQFUHDVH�WKH�IUHTXHQF\�UHIHUHQFH��,QFUHDVH
WKH�IUHTXHQF\�LQ����+]�LQFUHPHQWV�YHULI\LQJ�VPRRWK�RSHUDWLRQ�UHVXOWV�DW�DOO�VSHHGV��)RU
HDFK�IUHTXHQF\��PRQLWRU�WKH�GULYH�RXWSXW�FXUUHQW��8������WKURXJK�WKH�/('�RSHUDWRU�WR
FRQILUP�WKH�FXUUHQW�LV�ZHOO�EHORZ�WKH�PRWRU�UDWHG�FXUUHQW��([DPSOH����+]�ĺ����+]�

� �

�� 7KH�GULYH�VKRXOG�RSHUDWH�QRUPDOO\��3UHVV� 6723 �WR�VWRS�WKH�PRWRU��581�IODVKHV�XQWLO
WKH�PRWRU�FRPHV�WR�D�FRPSOHWH�VWRS�

�

6723

)ODVKLQJ 2II

��� 1R�/RDG�2SHUDWLRQ�7HVW�5XQ

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



��� 7HVW�5XQ�ZLWK�/RDG�&RQQHFWHG

� 7HVW�5XQ�ZLWK�WKH�/RDG�&RQQHFWHG
$IWHU�SHUIRUPLQJ�D�QR�ORDG�WHVW�UXQ�FRQQHFW�WKH�PRWRU�DQG�SURFHHG�WR�UXQ�WKH�PRWRU�DQG�ORDG�WRJHWKHU�

� 1RWHV�RQ�&RQQHFWHG�0DFKLQHU\
� &OHDU�WKH�DUHD�DURXQG�WKH�PRWRU�
� 7KH�PRWRU�VKRXOG�FRPH�WR�D�FRPSOHWH�VWRS�ZLWKRXW�SUREOHPV�
� &RQQHFW�WKH�PDFKLQHU\�
� )DVWHQ�DOO�LQVWDOODWLRQ�VFUHZV�SURSHUO\��&KHFN�WKDW�WKH�PRWRU�DQG�FRQQHFWHG�PDFKLQHU\�DUH�KHOG�LQ�SODFH�
� &RQILUP�WKDW�WKH�)DVW�VWRS�FLUFXLW�RU�PHFKDQLFDO�VDIHW\�PHDVXUHV�RSHUDWH�FRUUHFWO\�
� %H�UHDG\�WR�SUHVV�WKH�6723�EXWWRQ�LQ�FDVH�RI�HPHUJHQF\�

� &KHFNOLVW�%HIRUH�2SHUDWLRQ
� 7KH�PRWRU�VKRXOG�URWDWH�LQ�WKH�SURSHU�GLUHFWLRQ�
� 7KH�PRWRU�VKRXOG�DFFHOHUDWH�DQG�GHFHOHUDWH�VPRRWKO\�

� 2SHUDWLQJ�WKH�0RWRU�XQGHU�/RDGHG�&RQGLWLRQV
7HVW�UXQ�WKH�DSSOLFDWLRQ�VLPLODUO\�WR�WKH�QR�ORDG�WHVW�SURFHGXUH�ZKHQ�FRQQHFWLQJ�WKH�PDFKLQHU\�WR�WKH�PRWRU�
� &KHFN�PRQLWRU�SDUDPHWHU�8�����WR�HQVXUH�WKHUH�LV�QR�RYHUFXUUHQW�
� ,I�WKH�DSSOLFDWLRQ�SHUPLWV�UXQQLQJ�WKH�ORDG�LQ�WKH�UHYHUVH�GLUHFWLRQ��WU\�FKDQJLQJ�PRWRU�GLUHFWLRQ�DQG�WKH�IUHTXHQF\
UHIHUHQFH�ZKLOH�ZDWFKLQJ�IRU�DEQRUPDO�PRWRU�RVFLOODWLRQ�RU�YLEUDWLRQ�

� &RUUHFW�DQ\�SUREOHPV�WKDW�RFFXUV�ZLWK�KXQWLQJ��RVFLOODWLRQ��RU�RWKHU�FRQWURO�UHODWHG�LVVXHV�

��� 7HVW�5XQ�ZLWK�/RDG�&RQQHFWHG
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��� 9HULI\LQJ�DQG�%DFNLQJ�8S�3DUDPHWHU�6HWWLQJV
&KHFN�FKDQJHV�WR�SDUDPHWHU�VHWWLQJV�XVLQJ�WKH�9HULI\�IXQFWLRQ��5HIHU�WR�9HULI\LQJ�3DUDPHWHU�&KDQJHV��9HULI\�0HQX�RQ�
SDJH����
6DYH�WKH�YHULILHG�SDUDPHWHU�VHWWLQJV��&KDQJH�WKH�DFFHVV�OHYHO�RU�VHW�D�SDVVZRUG�WR�WKH�GULYH�WR�SUHYHQW�DFFLGHQWDO
PRGLILFDWLRQ�RI�SDUDPHWHU�VHWWLQJV�

� 3DUDPHWHU�$FFHVV�/HYHO��$����
6HWWLQJ�WKH�$FFHVV�/HYHO�IRU�³2SHUDWLRQ�RQO\´��$����� ����DOORZV�WKH�XVHU�WR�DFFHVV�SDUDPHWHUV�$�����DQG�8����
RQO\��2WKHU�SDUDPHWHUV�DUH�QRW�GLVSOD\HG�

1R� 3DUDPHWHU
1DPH 'HVFULSWLRQ 6HWWLQJ

5DQJH 'HIDXOW

$���� $FFHVV�/HYHO
6HOHFWLRQ

6HOHFWV�ZKLFK�SDUDPHWHUV�DUH�DFFHVVLEOH�YLD�WKH�GLJLWDO�RSHUDWRU�
���2SHUDWLRQ�RQO\��$�����DQG�$�����FDQ�EH�VHW�DQG�PRQLWRUHG��8�SDUDPHWHUV�FDQ�EH
PRQLWRUHG�
���$GYDQFHG�$FFHVV�/HYHO��$OO�SDUDPHWHUV�FDQ�EH�VHW�DQG�PRQLWRUHG�

��� �

� 3DVVZRUG�6HWWLQJV��$������$����
7KH�XVHU�FDQ�VHW�D�SDVVZRUG�WR�WKH�GULYH�WR�UHVWULFW�DFFHVV��7KH�SDVVZRUG�LV�VHOHFWHG�YLD�SDUDPHWHU�$������7KH�VHOHFWHG
SDVVZRUG�PXVW�EH�HQWHUHG�LQ�SDUDPHWHU�$�����WR�XQORFN�SDUDPHWHU�DFFHVV��L�H���SDUDPHWHU�VHWWLQJ�$�����PXVW�PDWFK�WKH
YDOXH�SURJUDPPHG�LQWR�$�������7KH�IROORZLQJ�SDUDPHWHUV�FDQQRW�EH�YLHZHG�RU�HGLWHG�XQWLO�WKH�YDOXH�SURJUDPPHG�LQWR
$�����FRUUHFWO\�PDWFKHV�WKH�YDOXH�DV�SURJUDPPHG�LQ�SDUDPHWHU�$������$�����DQG�$�����

1RWH� 3DUDPHWHU�$�����LV�KLGGHQ�IURP�YLHZ��7R�GLVSOD\�$������DFFHVV�SDUDPHWHU�$�����DQG�VLPXOWDQHRXVO\�GHSUHVV�WKH� �NH\�DQG�WKH�
NH\�

� &RS\�)XQFWLRQ��2SWLRQDO�
3DUDPHWHU�VHWWLQJV�FDQ�EH�FRSLHG�WR�DQRWKHU�GULYH�WR�VLPSOLI\�SDUDPHWHU�UHVWRUDWLRQ�RU�PXOWLSOH�GULYH�VHWXS��7KH�GULYH
VXSSRUWV�WKH�IROORZLQJ�RSWLRQV�

� 86%�&RS\�8QLW
7KH�FRS\�XQLW�LV�DQ�H[WHUQDO�RSWLRQ�FRQQHFWHG�WR�WKH�GULYH�WR�FRS\�SDUDPHWHU�VHWWLQJV�WR�DQRWKHU�GULYH��,W�LQFOXGHV�D�86%
DGDSWHU�WR�FRQQHFW�WKH�GULYH�WR�D�3&�

� 'ULYH�:L]DUG
'ULYH�:L]DUG�LV�D�3&�VRIWZDUH�WRRO�IRU�SDUDPHWHU�PDQDJHPHQW��PRQLWRULQJ��DQG�GLDJQRVLV��'ULYH�:L]DUG�FDQ�ORDG��VWRUH�
DQG�FRS\�GULYH�SDUDPHWHU�VHWWLQJV��)RU�GHWDLOV��UHIHU�WR�+HOS�LQ�WKH�'ULYH�:L]DUG�VRIWZDUH�

��� 9HULI\LQJ�DQG�%DFNLQJ�8S�3DUDPHWHU�6HWWLQJV

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



��� 7HVW�5XQ�&KHFNOLVW
5HYLHZ�WKH�FKHFNOLVW�EHIRUH�SHUIRUPLQJ�D�WHVW�UXQ��&KHFN�HDFK�LWHP�WKDW�DSSOLHV�

1R� &KHFNOLVW 3DJH
� 7KRURXJKO\�UHDG�WKH�PDQXDO�EHIRUH�SHUIRUPLQJ�D�WHVW�UXQ� ²
� 7XUQ�WKH�SRZHU�RQ� ��
� 6HW�WKH�YROWDJH�IRU�WKH�SRZHU�VXSSO\�WR�(����� ��

&KHFN�WKH�LWHPV�WKDW�FRUUHVSRQG�WR�WKH�FRQWURO�PRGH�EHLQJ�XVHG�
:$51,1*��(QVXUH�VWDUW�VWRS�DQG�VDIHW\�FLUFXLWV�DUH�ZLUHG�SURSHUO\�DQG�LQ�WKH�FRUUHFW�VWDWH�EHIRUH�HQHUJL]LQJ�WKH�GULYH��)DLOXUH�WR�FRPSO\
FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�IURP�PRYLQJ�HTXLSPHQW��:KHQ�SURJUDPPHG�IRU���:LUH�FRQWURO��D�PRPHQWDU\�FORVXUH�RQ�WHUPLQDO
6��PD\�FDXVH�WKH�GULYH�WR�VWDUW�

1R� &KHFNOLVW 3DJH
� 7KH� �VKRXOG�LOOXPLQDWH�DIWHU�JLYLQJ�D�UXQ�FRPPDQG� ²

� 7R�JLYH�D�UXQ�FRPPDQG�DQG�IUHTXHQF\�UHIHUHQFH�IURP�WKH�/('�'LJLWDO�2SHUDWRU��SUHVV� �WR�VHW�WR�/2&$/�
7KH�/2�5(�NH\�OLJKWV�ZKLOH�/2&$/�LV�GLVSOD\HG�

��

� ,I�WKH�PRWRU�URWDWHV�LQ�WKH�RSSRVLWH�GLUHFWLRQ�GXULQJ�WKH�WHVW�UXQ��VZLWFK�WZR�RI�WKH�GULYH�RXWSXW�WHUPLQDOV��8�
7���9�7���:�7��� ��

� 6HOHFW�WKH�FRUUHFW�GXW\�UDWLQJ��&������IRU�WKH�DSSOLFDWLRQ� ²

� 6HW�WKH�FRUUHFW�YDOXHV�IRU�WKH�PRWRU�UDWHG�FXUUHQW��(������DQG�WKH�PRWRU�SURWHFWLRQ�VHOHFWLRQ��/������WR�HQVXUH
PRWRU�WKHUPDO�SURWHFWLRQ� ²

� ,I�WKH�UXQ�FRPPDQG�DQG�IUHTXHQF\�UHIHUHQFH�DUH�SURYLGHG�YLD�WKH�FRQWURO�FLUFXLW�WHUPLQDOV��VHW�WKH�GULYH�IRU
5(027(�DQG�EH�VXUH�WKH�/2�5(�OLJKW�LV�RXW� ��

�� ,I�WKH�FRQWURO�FLUFXLW�WHUPLQDOV�VKRXOG�VXSSO\�WKH�IUHTXHQF\�UHIHUHQFH��VHOHFW�WKH�FRUUHFW�YROWDJH�LQSXW�VLJQDO
OHYHO����WR����9��RU�WKH�FRUUHFW�FXUUHQW�LQSXW�VLJQDO�OHYHO����WR����P$�RU���WR����P$�� ��

�� 6HW�WKH�SURSHU�YROWDJH�WR�WHUPLQDO�$������WR����9�� ��
�� :KHQ�FXUUHQW�LQSXW�LV�XVHG��VZLWFK�WKH�GULYH�EXLOW�LQ�',3�VZLWFK�6��IURP�WKH�9�VLGH��2))��WR�,�VLGH��21�� ²

��

6HW�WKH�PLQLPXP�DQG�PD[LPXP�IUHTXHQF\�UHIHUHQFHV�WR�WKH�GHVLUHG�YDOXHV��0DNH�WKH�IROORZLQJ�DGMXVWPHQWV
LI�WKH�GULYH�GRHV�QRW�RSHUDWH�DV�H[SHFWHG�
*DLQ�DGMXVWPHQW��6HW�WKH�PD[LPXP�YROWDJH�FXUUHQW�VLJQDO�DQG�DGMXVW�WKH�DQDORJ�LQSXW�JDLQ��+������XQWLO�WKH
IUHTXHQF\�UHIHUHQFH�YDOXH�UHDFKHV�WKH�GHVLUHG�YDOXH�
%LDV�DGMXVWPHQW��6HW�WKH�PLQLPXP�YROWDJH�FXUUHQW�VLJQDO�DQG�DGMXVW�WKH�DQDORJ�LQSXW�ELDV��+������XQWLO�WKH
IUHTXHQF\�UHIHUHQFH�YDOXH�UHDFKHV�WKH�GHVLUHG�PLQLPXP�YDOXH�

²

��� 7HVW�5XQ�&KHFNOLVW
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��� 7HVW�5XQ�&KHFNOLVW

7KLV�3DJH�,QWHQWLRQDOO\�%ODQN
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3DUDPHWHU�'HWDLOV

��� $��,1,7,$/,=$7,21���������������������������������������������������������������������������������������������
��� %��$33/,&$7,21������������������������������������������������������������������������������������������������
��� &��781,1*����������������������������������������������������������������������������������������������������������
��� '��5()(5(1&(�6(77,1*6�������������������������������������������������������������������������������
��� (��02725�3$5$0(7(56���������������������������������������������������������������������������������
��� +��7(50,1$/�)81&7,216��������������������������������������������������������������������������������
��� /��3527(&7,21�)81&7,216��������������������������������������������������������������������������
��� 1��63(&,$/�$'-8670(176����������������������������������������������������������������������������
��� 2��23(5$725�5(/$7('�6(77,1*6��������������������������������������������������������������
���� 8��021,725�3$5$0(7(56����������������������������������������������������������������������������

�
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��� $��,QLWLDOL]DWLRQ
7KH�LQLWLDOL]DWLRQ�JURXS�FRQWDLQV�SDUDPHWHUV�DVVRFLDWHG�ZLWK�LQLWLDO�VHWXS�RI�WKH�GULYH��3DUDPHWHUV�LQYROYLQJ�WKH�GLVSOD\
ODQJXDJH��DFFHVV�OHYHOV��LQLWLDOL]DWLRQ��DQG�SDVVZRUG�DUH�ORFDWHG�LQ�WKLV�JURXS�

� $���,QLWLDOL]DWLRQ
� $������3DUDPHWHU�$FFHVV�/HYHO
$OORZV�RU�UHVWULFWV�DFFHVV�WR�GULYH�SDUDPHWHUV�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
$���� $FFHVV�/HYHO�6HOHFWLRQ ���� �

6HWWLQJ����2SHUDWLRQ�2QO\
$FFHVV�LV�UHVWULFWHG�WR�SDUDPHWHUV�$������$������DQG�DOO�8�PRQLWRU�SDUDPHWHUV�

6HWWLQJ����$GYDQFHG�$FFHVV�/HYHO��$��DQG�6HWXS�$FFHVV�/HYHO��6�
$OO�SDUDPHWHUV�FDQ�EH�YLHZHG�DQG�HGLWHG�

1RWHV�RQ�3DUDPHWHU�$FFHVV
� ,I�WKH�GULYH�SDUDPHWHUV�DUH�SDVVZRUG�SURWHFWHG�E\�$�����DQG�$������SDUDPHWHUV�$�����DQG�$�����FDQQRW�EH�PRGLILHG�
� ,I�SDUDPHWHUV�DUH�FKDQJHG�YLD�VHULDO�FRPPXQLFDWLRQ�WKH�SDUDPHWHUV�FDQ�QRW�EH�FKDQJHG�IURP�WKH�GLJLWDO�RSHUDWRU�XQWLO
DQ�(QWHU�FRPPDQG�LV�UHFHLYHG�IURP�WKH�VHULDO�FRPPXQLFDWLRQ�

� $������,QLWLDOL]DWLRQ
5HVHWV�SDUDPHWHU�VHWWLQJV�EDFN�WR�WKHLU�RULJLQDO�GHIDXOW�YDOXHV��$IWHU�WKH�LQLWLDOL]DWLRQ�WKH�SDUDPHWHU�DXWRPDWLFDOO\�UHWXUQV
WR���

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
$���� ,QLWLDOL]H�3DUDPHWHUV ������������� �

6HWWLQJ����1R�,QLWLDOL]H
6HWWLQJ���������:LUH�,QLWLDOL]DWLRQ
5HVHWV�DOO�SDUDPHWHUV�EDFN�WR�WKHLU�RULJLQDO�GHIDXOW�VHWWLQJV�ZLWK�GLJLWDO�LQSXWV�6��DQG�6��FRQILJXUHG�DV�IRUZDUG�UXQ�DQG
UHYHUVH�UXQ��UHVSHFWLYHO\�

6HWWLQJ���������:LUH�,QLWLDOL]DWLRQ
7KH�GULYH�SDUDPHWHUV�DUH�UHWXUQHG�WR�IDFWRU\�GHIDXOW�YDOXHV�ZLWK�GLJLWDO�LQSXWV�6���6���DQG�6��FRQILJXUHG�DV�UXQ��VWRS��DQG
IRUZDUG�UHYHUVH�UHVSHFWLYHO\�

1RWHV�RQ�3DUDPHWHU�,QLWLDOL]DWLRQ
7KH�SDUDPHWHUV�VKRZQ�LQ�7DEOH�����ZLOO�QRW�EH�UHVHW�ZKHQ�WKH�GULYH�LV�LQLWLDOL]HG�E\�VHWWLQJ�$����� ������RU������

7DEOH���� 3DUDPHWHUV�QRW�&KDQJHG�E\�'ULYH�,QLWLDOL]DWLRQ
1R� 3DUDPHWHU�1DPH
&���� 'XW\�6HOHFWLRQ
(���� 9�I�3DWWHUQ�6HOHFWLRQ
R���� 'ULYH�N9$�6HOHFWLRQ
/���� ,QVWDOODWLRQ�6HOHFWLRQ

� $������$������3DVVZRUG�DQG�3DVVZRUG�6HWWLQJ
$�����LV�IRU�HQWHULQJ�WKH�SDVVZRUG�ZKHQ�WKH�GULYH�LV�ORFNHG��$�����LV�D�KLGGHQ�SDUDPHWHU�XVHG�WR�VHW�WKH�SDVVZRUG�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
$���� 3DVVZRUG ��WR����� �$���� 3DVVZRUG�6HWWLQJ

+RZ�WR�XVH�WKH�3DVVZRUG
7KH�XVHU�FDQ�VHW�D�SDVVZRUG�IRU�WKH�GULYH�WR�UHVWULFW�DFFHVV��7KH�SDVVZRUG�LV�VHW�WR�$�����DQG�PXVW�EH�HQWHUHG�WR�$�����WR
XQORFN�SDUDPHWHU�DFFHVV��8QWLO�WKH�FRUUHFW�SDVVZRUG�LV�HQWHUHG��WKH�IROORZLQJ�SDUDPHWHUV�FDQQRW�EH�YLHZHG�RU�HGLWHG��$����
DQG�$�����
7KH�LQVWUXFWLRQV�EHORZ�GHPRQVWUDWH�KRZ�WR�VHW�D�QHZ�SDVVZRUG��+HUH��WKH�SDVVZRUG�VHW�LV�³����´��$Q�H[SODQDWLRQ�IROORZV
RQ�KRZ�WR�HQWHU�WKH�SDVVZRUG�WR�XQORFN�WKH�SDUDPHWHUV�

��� $��,QLWLDOL]DWLRQ
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7DEOH���� 6HWWLQJ�WKH�3DVVZRUG�IRU�3DUDPHWHU�/RFN
6WHS � 'LVSOD\�5HVXOW

�� 7XUQ�RQ�WKH�SRZHU�WR�WKH�GULYH��7KH�LQLWLDO�GLVSOD\�DSSHDUV�

�� 6FUROO�WR�WKH�3DUDPHWHU�6HWXS�GLVSOD\�DQG�SUHVV� �

�� 6FUROO�WR�WKH�ULJKW�E\�SUHVVLQJ� �

�� 6HOHFW�WKH�IODVKLQJ�GLJLWV�E\�SUHVVLQJ� �

�� 6HOHFW�$�����E\�SUHVVLQJ� �

�� 3UHVV�WKH� �NH\�ZKLOH�KROGLQJ�GRZQ� �DW�WKH�VDPH�WLPH��$�����ZLOO�DSSHDU�
1RWH��$�����LV�QRUPDOO\�KLGGHQ��EXW�FDQ�EH�GLVSOD\HG�E\�IROORZLQJ�WKH�GLUHFWLRQV�OLVWHG
KHUH� ³��´�IODVKHV

�� 3UHVV�WKH� �NH\�

�� 8VH� �� �DQG� �WR�HQWHU�WKH�SDVVZRUG�

�� 3UHVV� �WR�VDYH�ZKDW�ZDV�HQWHUHG�

��� 7KH�GLVSOD\�DXWRPDWLFDOO\�UHWXUQV�WR�WKH�GLVSOD\�VKRZQ�LQ�VWHS���

7DEOH���� &KHFN�WR�VHH�LI�$�����LV�ORFNHG��FRQWLQXLQJ�IURP�VWHS����DERYH�
6WHS � 'LVSOD\�5HVXOW

�� 3UHVV� �WR�GLVSOD\�$����� ³��´�IODVKHV

�� 3UHVV� �WR�GLVSOD\�WKH�YDOXH�VHW�WR�$�����

�� 3UHVV� �DQG� ��PDNLQJ�VXUH�WKDW�WKH�VHWWLQJ�YDOXHV�FDQQRW�EH�FKDQJHG� � �

�� 3UHVV� �WR�UHWXUQ�WR�WKH�ILUVW�GLVSOD\�

7DEOH���� (QWHU�WKH�3DVVZRUG�WR�8QORFN�3DUDPHWHUV��FRQWLQXLQJ�IURP�VWHS���DERYH�
6WHS � 'LVSOD\�5HVXOW

�� 3UHVV� �WR�HQWHU�WKH�SDUDPHWHU�VHWXS�GLVSOD\�

�� 3UHVV� �WR�VHOHFW�WKH�IODVKLQJ�GLJLWV�DV�VKRZQ� ³��´�IODVKHV

�� 3UHVV� �WR�VFUROO�WR�$�����

�� (QWHU�WKH�SDVVZRUG�³����´�

�� 3UHVV� �WR�VDYH�WKH�QHZ�SDVVZRUG�

�� 'ULYH�UHWXUQV�WR�WKH�SDUDPHWHU�GLVSOD\�

�� 3UHVV� �DQG�VFUROO�WR�$�����

�� 3UHVV� �WR�GLVSOD\�WKH�YDOXH�VHW�WR�$������,I�WKH�ILUVW�����EOLQNV��SDUDPHWHU�VHWWLQJV
DUH�XQORFNHG�

�� 8VH� �DQG� �WR�FKDQJH�WKH�YDOXH�LI�GHVLUHG��7KLV�LV�QRW�W\SLFDO�

��� 3UHVV� �WR�VDYH�WKH�VHWWLQJ��RU �WR�UHWXUQ�WR�WKH�SUHYLRXV�GLVSOD\�ZLWKRXW�VDYLQJ
FKDQJHV�

��� 7KH�GLVSOD\�DXWRPDWLFDOO\�UHWXUQV�WR�WKH�SDUDPHWHU�GLVSOD\�

1RWH� 3DUDPHWHU�VHWWLQJV�FDQ�EH�HGLWHG�DIWHU�HQWHULQJ�WKH�FRUUHFW�SDVVZRUG��3HUIRUPLQJ�D���:LUH�RU���:LUH�LQLWLDOL]DWLRQ�UHVHWV�WKH�SDVVZRUG�WR
³����´��5HHQWHU�WKH�SDVVZRUG�WR�SDUDPHWHU�$�����DIWHU�GULYH�LQLWLDOL]DWLRQ�

��� $��,QLWLDOL]DWLRQ
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��� E��$SSOLFDWLRQ
$SSOLFDWLRQ�SDUDPHWHUV�FRQILJXUH�WKH�VRXUFH�RI�WKH�IUHTXHQF\�UHIHUHQFH��WKH�5XQ�FRPPDQG��'&�,QMHFWLRQ�%UDNLQJ��DQG
RWKHU�DSSOLFDWLRQ�UHODWHG�VHWWLQJV�

� E���0RGH�RI�2SHUDWLRQ
� E������)UHTXHQF\�5HIHUHQFH�6HOHFWLRQ
8VH�SDUDPHWHU�E�����WR�VHOHFW�WKH�IUHTXHQF\�UHIHUHQFH�VRXUFH�IRU�WKH�5(027(�PRGH�

1RWH� �� ,I�D�5XQ�FRPPDQG�LV�LQSXW�WR�WKH�GULYH�EXW�WKH�IUHTXHQF\�UHIHUHQFH�HQWHUHG�LV���RU�EHORZ�WKH�PLQLPXP�IUHTXHQF\��WKH�581�LQGLFDWRU
/('�RQ�WKH�GLJLWDO�RSHUDWRU�ZLOO�OLJKW�DQG�WKH�6723�LQGLFDWRU�ZLOO�IODVK�

�� 3UHVV�WKH�/2�5(�NH\�WR�VHW�WKH�GULYH�WR�/2&$/�DQG�XVH�WKH�RSHUDWRU�NH\SDG�WR�HQWHU�WKH�IUHTXHQF\�UHIHUHQFH�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
E���� )UHTXHQF\�5HIHUHQFH�6HOHFWLRQ ��WR�� �

6HWWLQJ����2SHUDWRU�.H\SDG
8VLQJ�WKLV�VHWWLQJ��WKH�IUHTXHQF\�UHIHUHQFH�FDQ�EH�LQSXW�E\�
� 6ZLWFKLQJ�EHWZHHQ�WKH�PXOWL�VSHHG�UHIHUHQFHV�LQ�WKH�G�����SDUDPHWHUV�
� (QWHULQJ�WKH�IUHTXHQF\�UHIHUHQFH�RQ�WKH�RSHUDWRU�NH\SDG�

6HWWLQJ����7HUPLQDOV��$QDORJ�,QSXW�7HUPLQDOV�
8VLQJ�WKLV�VHWWLQJ��DQ�DQDORJ�IUHTXHQF\�UHIHUHQFH�FDQ�EH�HQWHUHG�IURP�WHUPLQDO�$��XVLQJ�D���WR����9GF�RU�D�����WR����P$
VLJQDO�

1RWH� 7KH�LQSXW�VLJQDO�W\SH�PXVW�EH�VHW�XS�E\�VHWWLQJ�',3�VZLWFK�6��DQG�DGMXVWLQJ�SDUDPHWHU�+������5HIHU�WR�+������7HUPLQDO�$��6LJQDO�/HYHO�
6HOHFWLRQ�RQ�SDJH����

8VLQJ�D���WR����9GF�9ROWDJH�,QSXW�6LJQDO�
8VH�D�FLUFXLW�VXFK�DV�WKH�RQH�VKRZQ�LQ�)LJXUH�����RU�DQ�H[WHUQDO���WR����9GF�YROWDJH�VRXUFH�OLNH�D�3/&�DQDORJ�RXWSXW�DQG
VHW�WKH�LQSXW�OHYHO�VHOHFWLRQ�IRU�$��LQ�SDUDPHWHU�+�����DV�GHVLUHG��5HIHU�WR�+������7HUPLQDO�$��6LJQDO�/HYHO�6HOHFWLRQ�
RQ�SDJH����

)LJXUH���� 6HWWLQJ�WKH�)UHTXHQF\�5HIHUHQFH�E\�9ROWDJH�,QSXW

8VLQJ�D�����WR����P$�&XUUHQW�,QSXW�6LJQDO�
&RQQHFW�LQSXW�$��WR�DQ�H[WHUQDO�FXUUHQW�VRXUFH�VXFK�DV�WKH�RQH�VKRZQ�LQ�)LJXUH������0DNH�VXUH�WKDW�VZLWFK�6��LV�VHW�WR
³,´�DQG�VHW�WKH�DSSURSULDWH�VLJQDO�OHYHO�E\�HQWHULQJ������WR����P$��RU������WR����P$��LQWR�SDUDPHWHU�+�����

��� E��$SSOLFDWLRQ
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)LJXUH���� 6HWWLQJ�WKH�)UHTXHQF\�5HIHUHQFH�E\�&XUUHQW�,QSXW

6HWWLQJ����0(02%86�0RGEXV�&RPPXQLFDWLRQV
8VLQJ�WKLV�VHWWLQJ��WKH�IUHTXHQF\�UHIHUHQFH�FDQ�EH�HQWHUHG�YLD�56���������VHULDO�FRPPXQLFDWLRQV�XVLQJ�WKH�0(02%86�
0RGEXV�SURWRFRO�E\�XVLQJ�DQ�RSWLRQDO�6,�����-�,QWHUIDFH�IRU�0(02%86�FRPPXQLFDWLRQ��5HIHU�WR�3HULSKHUDO�'HYLFHV�
	�2SWLRQV��RQ�SDJH������)RU�GHWDLOV�DERXW�WKH�0(02%86�0RGEXV�SURWRFRO��5HIHU�WR�0(02%86�0RGEXV�
&RPPXQLFDWLRQV�RQ�SDJH�����

1RWH� ,I�WKH�IUHTXHQF\�UHIHUHQFH�VRXUFH�LV�VHW�IRU�0(02%86�0RGEXV�EXW�D�FRPPXQLFDWLRQ�LQWHUIDFH�RSWLRQ�LV�QRW�LQVWDOOHG��DQ�R3(��
3URJUDPPLQJ�(UURU�ZLOO�EH�GLVSOD\HG�RQ�WKH�GLJLWDO�RSHUDWRU�DQG�WKH�581�FRPPDQG�ZLOO�QRW�EH�DFFHSWHG�

6HWWLQJ����3RWHQWLRPHWHU�2SWLRQ
8VLQJ�WKLV�VHWWLQJ��WKH�IUHTXHQF\�UHIHUHQFH�FDQ�EH�VHW�E\�D�SRWHQWLRPHWHU�PRXQWHG�DW�WKH�GULYH�XVLQJ�DQ�$,�9��-
3RWHQWLRPHWHU�RSWLRQ�XQLW��5HIHU�WR�3HULSKHUDO�'HYLFHV�	�2SWLRQV��RQ�SDJH�����DQG�WKH�RSWLRQ�XQLW�GRFXPHQWDWLRQ�

1RWH� ,I�WKH�IUHTXHQF\�UHIHUHQFH�VRXUFH�LV�VHW�IRU�WKH�SRWHQWLRPHWHU�RSWLRQ��E����� ����EXW�DQ�RSWLRQ�ERDUG�LV�QRW�LQVWDOOHG��DQ�R3(���3URJUDPPLQJ
(UURU�ZLOO�EH�GLVSOD\HG�RQ�WKH�GLJLWDO�RSHUDWRU�DQG�WKH�581�FRPPDQG�ZLOO�QRW�EH�DFFHSWHG�

� E������5XQ�&RPPDQG�6HOHFWLRQ
3DUDPHWHU�E�����GHWHUPLQHV�WKH�5XQ�DQG�6WRS�FRPPDQG�VRXUFH�LQ�WKH�5(027(�PRGH�
:$51,1*��6XGGHQ�0RYHPHQW�+D]DUG��&OHDU�SHUVRQQHO��VHFXUH�HTXLSPHQW��DQG�FKHFN�VHTXHQFH�DQG�VDIHW\�FLUFXLWU\�EHIRUH�VWDUWLQJ
WKH�GULYH��)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�IURP�PRYLQJ�HTXLSPHQW�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
E���� 5XQ�&RPPDQG�6HOHFWLRQ ��WR�� �

6HWWLQJ����2SHUDWRU
8VLQJ�WKLV�VHWWLQJ��WKH�581�DQG�6723�NH\V�RQ�WKH�RSHUDWRU�NH\SDG�ZLOO�VWDUW�DQG�VWRS�WKH�PRWRU��7KH�/('�LQ�WKH�/2�5(
NH\�ZLOO�EH�RQ�WR�LQGLFDWH�WKDW�WKH�5XQ�FRPPDQG�LV�DVVLJQHG�WR�WKH�RSHUDWRU��7KH�H[DPSOH�EHORZ�VKRZV�KRZ�WKH�GULYH�FDQ
EH�RSHUDWHG�LI�E�����LV�VHW�WR���

6WHS � 'LVSOD\�5HVXOW

�� 7XUQ�RQ�WKH�SRZHU�WR�WKH�GULYH��7KH�LQLWLDO�GLVSOD\�DSSHDUV�

�� 6HW�WKH�IUHTXHQF\�UHIHUHQFH�WR�)��������+]��

�� 3UHVV�WKH� �NH\�WR�VWDUW�WKH�PRWRU��7KH�581�LQGLFDWRU�/('�ZLOO�OLJKW�DQG�WKH�PRWRU
ZLOO�EHJLQ�URWDWLQJ�DW���+]�

6723

RII RQ

�� 3UHVV�WKH� �NH\�WR�VWRS�WKH�PRWRU��7KH�581�OLJKW�ZLOO�IODVK�XQWLO�WKH�PRWRU�FRPHV
WR�D�FRPSOHWH�VWRS� IODVKLQJ RII

6HWWLQJ����&RQWURO�&LUFXLW�7HUPLQDO
7KLV�VHWWLQJ�UHTXLUHV�WKDW�WKH�5XQ�DQG�6WRS�FRPPDQGV�DUH�HQWHUHG�IURP�WKH�GLJLWDO�LQSXW�WHUPLQDOV��7KH�IROORZLQJ�VHTXHQFHV
FDQ�EH�XVHG�

��� E��$SSOLFDWLRQ
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� ��:LUH�VHTXHQFH�
7ZR�LQSXWV��):'�6WRS�5(9�6WRS���,QLWLDOL]LQJ�WKH�GULYH�E\�VHWWLQJ�$����� �������SUHVHWV�WKH�WHUPLQDOV�6��DQG�6��WR
WKHVH�IXQFWLRQV��7KLV�LV�WKH�GHIDXOW�VHWWLQJ�RI�WKH�GULYH��5HIHU�WR�6HWWLQJ��������)RUZDUG�5XQ�5HYHUVH�5XQ�&RPPDQG�
IRU���:LUH�6HTXHQFH�RQ�SDJH����

� ��:LUH�VHTXHQFH�
,QSXWV�6���6���6���6WDUW�6WRS�):'�5(9���,QLWLDOL]H�WKH�GULYH�E\�VHWWLQJ�$����� ������SUHVHWV�WKH�WHUPLQDOV�6���6��DQG
6��WR�WKHVH�IXQFWLRQV��5HIHU�WR�6HWWLQJ������:LUH�6HTXHQFH�RQ�SDJH����

6HWWLQJ����0(02%86�0RGEXV�&RPPXQLFDWLRQV
8VLQJ�WKLV�VHWWLQJ��WKH�5XQ�FRPPDQG�FDQ�EH�HQWHUHG�YLD�56���������VHULDO�FRPPXQLFDWLRQV�XVLQJ�WKH�0(02%86�0RGEXV
SURWRFRO�DQG�WKH�RSWLRQDO�6,�����-�,QWHUIDFH�IRU�0(02%86�0RGEXV�FRPPXQLFDWLRQ��5HIHU�WR�3HULSKHUDO�'HYLFHV�	�
2SWLRQV��RQ�SDJH������)RU�GHWDLOV�DERXW�WKH�0(02%86�0RGEXV�SURWRFRO��5HIHU�WR�0(02%86�0RGEXV�
&RPPXQLFDWLRQV�RQ�SDJH�����

� E������6WRSSLQJ�0HWKRG�6HOHFWLRQ
6HOHFW�KRZ�WKH�GULYH�VWRSV�WKH�PRWRU�ZKHQ�D�6WRS�FRPPDQG�LV�HQWHUHG�RU�ZKHQ�WKH�5XQ�FRPPDQG�LV�UHPRYHG�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
E���� 6WRSSLQJ�0HWKRG�6HOHFWLRQ ���� �

6HWWLQJ����5DPS�WR�6WRS
:KHQ�D�6WRS�FRPPDQG�LV�LVVXHG�RU�WKH�5XQ�FRPPDQG�LV�UHPRYHG��WKH�GULYH�ZLOO�GHFHOHUDWH�WKH�PRWRU�WR�VWRS��7KH
GHFHOHUDWLRQ�UDWH�LV�GHWHUPLQHG�E\�WKH�DFWLYH�GHFHOHUDWLRQ�WLPH��7KH�GHIDXOW�GHFHOHUDWLRQ�WLPH�LV�VHW�WR�SDUDPHWHU�&�����
'&�,QMHFWLRQ�EUDNLQJ�FDQ�EH�DSSOLHG�DW�WKH�HQG�RI�WKH�UDPS�LQ�RUGHU�WR�FRPSOHWHO\�VWRS�KLJK�LQHUWLD�ORDGV��5HIHU�WR�E���
'&�,QMHFWLRQ�%UDNLQJ�RQ�SDJH����IRU�GHWDLOV�

5XQ�&RPPDQG

'HFHOHUDWHV�DFFRUGLQJ�WR�WKH�
VSHFLILHG�GHFHOHUDWLRQ�WLPH

0LQLPXP�2XWSXW�)UHT�
�(�����

'&�,QMHFWLRQ��
&XUUHQW��E�����

'&�%UDNLQJ�7LPH�DW�6WRS��E�����

'HFHO 7LPH
�&������HWF��

2XWSXW�)UHTXHQF\

'&�,QMHFWLRQ�%UDNLQJ

21 2))

)LJXUH���� 5DPS�WR�6WRS

6HWWLQJ����&RDVW�WR�6WRS
:KHQ�D�6WRS�FRPPDQG�LV�LVVXHG�RU�WKH�5XQ�FRPPDQG�LV�UHPRYHG��WKH�GULYH�ZLOO�VKXW�RII�LWV�RXWSXW�DQG�WKH�PRWRU�ZLOO
FRDVW��XQFRQWUROOHG�GHFHOHUDWLRQ��WR�VWRS�ZKHUH�WKH�VWRSSLQJ�WLPH�LV�GHWHUPLQHG�E\�WKH�LQHUWLD�DQG�WKH�IULFWLRQ�LQ�WKH�GULYHQ
V\VWHP�

'ULYH�RXWSXW�IUHTXHQF\�LV�VKXW�RII

5XQ�
�&RPPDQG

2XWSXW�
�)UHTXHQF\

0RWRU�USP

21 2))

)LJXUH���� &RDVW�WR�6WRS

1RWH� $IWHU�D�VWRS�LV�LQLWLDWHG��DQ\�VXEVHTXHQW�5XQ�FRPPDQG�WKDW�LV�HQWHUHG�ZLOO�EH�LJQRUHG�IRU�D�FHUWDLQ�WLPH��'R�QRW�DWWHPSW�WR�VWDUW�WKH�PRWRU
DJDLQ�XQWLO�LW�KDV�FRPH�WR�D�FRPSOHWH�VWRS��7R�VWDUW�WKH�PRWRU�EHIRUH�LW�KDV�VWRSSHG�FRPSOHWHO\��XVH�'&�,QMHFWLRQ�DW�VWDUW��5HIHU�WR�E������
'&�,QMHFWLRQ�%UDNLQJ�7LPH�DW�6WDUW�RQ�SDJH�����

��� E��$SSOLFDWLRQ

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



� E������5HYHUVH�2SHUDWLRQ�6HOHFWLRQ
)RU�VRPH�DSSOLFDWLRQV��UHYHUVH�PRWRU�URWDWLRQ�LV�QRW�DSSURSULDWH�DQG�PD\�HYHQ�FDXVH�SUREOHPV��H�J���DLU�KDQGOLQJ�XQLWV�
SXPSV��HWF����6HWWLQJ�SDUDPHWHU�E�����WR���LQVWUXFWV�WKH�GULYH�WR�LJQRUH�DQ\�5HYHUVH�UXQ�FRPPDQGV�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
E���� 5HYHUVH�2SHUDWLRQ�6HOHFWLRQ ��RU�� �

6HWWLQJ����5HYHUVH�2SHUDWLRQ�(QDEOHG
3RVVLEOH�WR�RSHUDWH�WKH�PRWRU�LQ�ERWK�IRUZDUG�DQG�UHYHUVH�GLUHFWLRQV�

6HWWLQJ����5HYHUVH�2SHUDWLRQ�'LVDEOHG
'ULYH�GLVUHJDUGV�D�5HYHUVH�UXQ�FRPPDQG�RU�D�QHJDWLYH�IUHTXHQF\�UHIHUHQFH�

� E������/2&$/�5(027(�5XQ�6HOHFWLRQ
7KH�GULYH�KDV�WKH�IROORZLQJ�WKUHH�VHSDUDWH�FRQWURO�VRXUFHV�WKDW�FDQ�EH�VZLWFKHG�XVLQJ�GLJLWDO�LQSXWV�RU�WKH�/2�5(�NH\�RQ
WKH�GLJLWDO�RSHUDWRU��IRU�GHWDLOV�5HIHU�WR�6HWWLQJ����/2&$/�5(027(�6HOHFWLRQ�RQ�SDJH����DQG�5HIHU�WR�6HWWLQJ����
6HULDO�&RPPXQLFDWLRQ�5HIHUHQFH�6HOHFWLRQ�RQ�SDJH�����
� /2&$/���7KH�GLJLWDO�RSHUDWRU�LV�XVHG�WR�VHW�WKH�UHIHUHQFH�DQG�WKH�5XQ�FRPPDQG�
� 5(027(���7KH�VHWWLQJV�RI�E�����DQG�E�����GHWHUPLQH�ZKHUH�WKH�IUHTXHQF\�UHIHUHQFH�DQG�5XQ�FRPPDQG�DUH�LQSXW�IURP�
� 6HULDO�&RPPXQLFDWLRQV�E\�0(02%86�0RGEXV�
:KHQ�VZLWFKLQJ�IURP�/2&$/�WR�5(027(��RU�WR�VHULDO�FRPPXQLFDWLRQ��WKH�5XQ�FRPPDQG�PD\�DOUHDG\�EH�SUHVHQW�DW�WKH
ORFDWLRQ�WKH�VRXUFH�ZDV�VZLWFKHG�WR��3DUDPHWHU�E�����FDQ�EH�XVHG�WR�GHWHUPLQH�KRZ�WKH�5XQ�FRPPDQG�LV�WUHDWHG�LQ�WKLV
FDVH�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
E���� /2&$/�5(027(�5XQ�6HOHFWLRQ ��RU�� �

6HWWLQJ����5XQ�&RPPDQG�0XVW�%H�&\FOHG
,I�WKH�5XQ�FRPPDQG�LV�LVVXHG�GLIIHUHQWO\�LQ�WKH�ROG�DQG�QHZ�FRQWURO�VRXUFH��H�J��ROG���WHUPLQDOV��QHZ���VHULDO
FRPPXQLFDWLRQV��DQG�LW�LV�DFWLYH�DW�WKH�QHZ�VRXUFH�ZKHQ�VZLWFKLQJ�WDNHV�SODFH��WKH�GULYH�ZLOO�HLWKHU�QRW�VWDUW�RU�LW�ZLOO�VWRS
LI�LW�ZDV�UXQQLQJ�EHIRUH��7KH�5XQ�FRPPDQG�KDV�WR�EH�F\FOHG�WR�VWDUW�IURP�WKH�QHZ�FRQWURO�VRXUFH�

6HWWLQJ����&RQWLQXH�5XQQLQJ
,I�WKH�5XQ�FRPPDQG�LV�DFWLYH�DW�WKH�QHZ�FRQWURO�VRXUFH��WKH�GULYH�VWDUWV�RU�FRQWLQXHV�UXQQLQJ��7KHUH�LV�QR�QHHG�WR�F\FOH
WKH�5XQ�FRPPDQG�
:$51,1*��7KH�GULYH�PD\�VWDUW�XQH[SHFWHGO\�LI�VZLWFKLQJ�FRQWURO�VRXUFHV�ZKHQ�E����� ����&OHDU�DOO�SHUVRQQHO�DZD\�IURP�URWDWLQJ
PDFKLQHU\�DQG�HOHFWULFDO�FRQQHFWLRQV�SULRU�WR�VZLWFKLQJ�FRQWURO�VRXUFHV��)DLOXUH�WR�FRPSO\�PD\�FDXVH�GHDWK�RU�VHULRXV�LQMXU\�

� E������5XQ�&RPPDQG�6HOHFWLRQ�ZKLOH�LQ�3URJUDPPLQJ�0RGH
$V�D�VDIHW\�SUHFDXWLRQ��WKH�GULYH�ZLOO�QRW�QRUPDOO\�UHVSRQG�WR�D�5XQ�LQSXW�ZKHQ�WKH�GLJLWDO�RSHUDWRU�LV�EHLQJ�XVHG�WR�DGMXVW
SDUDPHWHUV�LQ�WKH�3URJUDPPLQJ�0RGH��9HULI\�0HQX��6HWXS�0RGH��3DUDPHWHU�6HWWLQJV�0RGH���,I�UHTXLUHG�E\�WKH�DSSOLFDWLRQ
E�����FDQ�EH�XVHG�WR�FKDQJHG�WKLV�IXQFWLRQDOLW\�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
E���� 5XQ�&RPPDQG�6HOHFWLRQ�ZKLOH�LQ�3URJUDPPLQJ�0RGH ��WR�� �

6HWWLQJ����'LVDEOHG
$�5XQ�FRPPDQG�LV�QRW�DFFHSWHG�ZKLOH�WKH�GLJLWDO�RSHUDWRU�LV�LQ�3URJUDPPLQJ�0RGH�

6HWWLQJ����(QDEOHG
$�5XQ�FRPPDQG�LV�DFFHSWHG�LQ�DQ\�GLJLWDO�RSHUDWRU�PRGH�

6HWWLQJ����3URKLELW�3URJUDPPLQJ�'XULQJ�5XQ
,W�LV�QRW�SRVVLEOH�WR�HQWHU�WKH�3URJUDPPLQJ�0RGH�DV�ORQJ�DV�WKH�GULYH�RXWSXW�LV�DFWLYH�

� E������3KDVH�2UGHU�6HOHFWLRQ
6HWV�WKH�SKDVH�RUGHU�IRU�GULYH�RXWSXW�WHUPLQDOV�8�7���9�7���DQG�:�7��

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
E���� 3KDVH�2UGHU�6HOHFWLRQ ��RU�� �

6HWWLQJ����6WDQGDUG�3KDVH�2UGHU

6HWWLQJ����6ZLWFKHG�3KDVH�2UGHU

��� E��$SSOLFDWLRQ
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� E������5XQ�&RPPDQG�DW�3RZHU�8S
7KLV�SDUDPHWHU�LV�XVHG�WR�GHWHUPLQH�ZKHWKHU�DQ�H[WHUQDO�5XQ�FRPPDQG�WKDW�LV�DFWLYH�GXULQJ�SRZHU�XS�RI�WKH�GULYH�ZLOO
VWDUW�WKH�GULYH�RU�QRW�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
E���� 5XQ�&RPPDQG�DW�3RZHU�8S ��RU�� �

6HWWLQJ����5XQ�&RPPDQG�DW�3RZHU�8S�LV�QRW�,VVXHG
7KH�5XQ�FRPPDQG�KDV�WR�EH�F\FOHG�WR�VWDUW�WKH�GULYH�

1RWH� )RU�VDIHW\�UHDVRQV��WKH�GULYH�LV�LQLWLDOO\�VHW�XS�QRW�WR�DFFHSW�D�5XQ�FRPPDQG�DW�SRZHU�XS��E����� �������,I�D�5XQ�FRPPDQG�LV�LVVXHG�DW
SRZHU�XS��WKH�581�LQGLFDWRU�/('�ZLOO�IODVK�TXLFNO\��&KDQJH�SDUDPHWHU�E�����WR���LI�D�5XQ�FRPPDQG�DFWLYH�DW�SRZHU�XS�VKDOO�EH�DFFHSWHG
E\�WKH�GULYH�

6HWWLQJ����5XQ�&RPPDQG�DQG�3RZHU�8S�LV�,VVXHG
$Q�H[WHUQDO�5XQ�FRPPDQG�DFWLYH�GXULQJ�SRZHU�XS�LV�LVVXHG�DQG�WKH�GULYH�VWDUWV�WR�RSHUDWH�WKH�PRWRU�DV�VRRQ�DV�LW�JHWV
UHDG\�IRU�RSHUDWLRQ��L�H��RQFH�WKH�LQWHUQDO�VWDUW�XS�SURFHVV�LV�FRPSOHWH��
:$51,1*��6XGGHQ�0RYHPHQW�+D]DUG��,I�E�����LV�VHW�WR���DQG�DQ�H[WHUQDO�5XQ�FRPPDQG�LV�DFWLYH�GXULQJ�SRZHU�XS��WKH�PRWRU�ZLOO
EHJLQ�URWDWLQJ�DV�VRRQ�DV�WKH�SRZHU�LV�VZLWFKHG�RQ��3URSHU�SUHFDXWLRQV�PXVW�EH�WDNHQ�WR�HQVXUH�WKDW�WKH�DUHD�DURXQG�WKH�PRWRU�LV�VDIH
SULRU�WR�SRZHULQJ�XS�WKH�GULYH��)DLOXUH�WR�FRPSO\�PD\�FDXVH�VHULRXV�LQMXU\�

� E���'&�,QMHFWLRQ�%UDNLQJ
7KHVH�SDUDPHWHUV�GHWHUPLQH�KRZ�WKH�'&�,QMHFWLRQ�%UDNLQJ�IHDWXUH�RSHUDWHV��3DUDPHWHUV�LQYROYLQJ�WKH�VWDUWLQJ�IUHTXHQF\�
FXUUHQW�OHYHO��EUDNLQJ�WLPH�DUH�ORFDWHG�KHUH�

� E������'&�,QMHFWLRQ�%UDNLQJ�&XUUHQW
6HWV�WKH�'&�,QMHFWLRQ�%UDNLQJ�FXUUHQW�DV�D�SHUFHQWDJH�RI�WKH�GULYH�UDWHG�FXUUHQW��,I�VHW�WR�ODUJHU�WKDQ������WKH�FDUULHU
IUHTXHQF\�LV�DXWRPDWLFDOO\�UHGXFHG�WR���N+]�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
E���� '&�,QMHFWLRQ�%UDNLQJ�&XUUHQW ��WR���� ���

7KH�OHYHO�RI�'&�,QMHFWLRQ�%UDNLQJ�FXUUHQW�DIIHFWV�WKH�VWUHQJWK�RI�WKH�PDJQHWLF�ILHOG�DWWHPSWLQJ�WR�ORFN�WKH�PRWRU�VKDIW�
,QFUHDVLQJ�WKH�FXUUHQW�OHYHO�ZLOO�LQFUHDVH�WKH�DPRXQW�RI�KHDW�JHQHUDWHG�E\�WKH�PRWRU�ZLQGLQJV��7KLV�SDUDPHWHU�VKRXOG�RQO\
EH�LQFUHDVHG�WR�WKH�OHYHO�QHFHVVDU\�WR�KROG�WKH�PRWRU�VKDIW�

� E������'&�,QMHFWLRQ�%UDNLQJ�7LPH�DW�6WDUW
6HWV�WKH�WLPH�RI�'&�,QMHFWLRQ�%UDNLQJ�DW�VWDUW��,W�FDQ�EH�XVHG�WR�VWRS�D�FRDVWLQJ�PRWRU�EHIRUH�UHVWDUWLQJ�LW�RU�WR�DSSO\�D
EUDNLQJ�WRUTXH�DW�VWDUW��'LVDEOHG�ZKHQ�VHW�WR������V�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
E���� '&�,QMHFWLRQ�%UDNLQJ�7LPH�DW�6WDUW �����WR�������V �����V

1RWH� %HIRUH�VWDUWLQJ�DQ�XQFRQWUROOHG�URWDWLQJ�PRWRU��H�J��D�IDQ�PRWRU�GULYHQ�E\�ZLQGPLOO�HIIHFW���XVH�'&�,QMHFWLRQ�WR�VWRS�WKH�PRWRU�EHIRUH
VWDUWLQJ�LW��2WKHUZLVH�PRWRU�VWDOOLQJ�DQG�RWKHU�IDXOWV�FDQ�RFFXU�

� E������'&�,QMHFWLRQ�%UDNLQJ�7LPH�DW�6WRS
:KHQ�WKH�RXWSXW�IUHTXHQF\�IDOOV�EHORZ�WKH�PLQLPXP�RXWSXW�IUHTXHQF\�VHWWLQJ�(������WKH�GULYH�DSSOLHV�'&�LQMHFWLRQ�IRU
WKH�WLPH�VHW�LQ�E������8VHG�WR�FRPSOHWHO\�VWRS�D�PRWRU�ZLWK�KLJK�LQHUWLD�ORDG�DIWHU�UDPS�GRZQ��,QFUHDVH�WKH�VHWWLQJ�LI�WKH
PRWRU�WHQGV�WR�FRDVW�E\�LQHUWLD�DIWHU�D�VWRS�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
E���� '&�,QMHFWLRQ�%UDNLQJ�7LPH�DW�6WRS �����WR�������V �����V

��� E��$SSOLFDWLRQ
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��� &��7XQLQJ
&�SDUDPHWHUV�DUH�XVHG�WR�VHW�WKH�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�FKDUDFWHULVWLFV��DV�ZHOO�DV�6�FXUYHV��2WKHU�SDUDPHWHUV�LQ�WKLV
JURXS�FRYHU�VHWWLQJV�IRU�VOLS�FRPSHQVDWLRQ��WRUTXH�FRPSHQVDWLRQ��DQG�FDUULHU�IUHTXHQF\�

� &���$FFHOHUDWLRQ�DQG�'HFHOHUDWLRQ�7LPHV
� &�����WR�&������$FFHO�'HFHO�7LPHV���DQG��
7ZR�VHWV�RI�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�WLPHV�FDQ�EH�VHW�LQ�WKH�GULYH��7KH\�FDQ�EH�VHOHFWHG�E\�D�GLJLWDO�LQSXW��$FFHOHUDWLRQ
WLPH�SDUDPHWHUV�DOZD\V�VHW�WKH�WLPH�WR�DFFHOHUDWH�IURP���WR�WKH�PD[LPXP�RXWSXW�IUHTXHQF\��(�������'HFHOHUDWLRQ�WLPH
SDUDPHWHUV�DOZD\V�VHW�WKH�WLPH�WR�GHFHOHUDWH�IURP�PD[LPXP�RXWSXW�IUHTXHQF\�WR����&�����DQG�&�����DUH�WKH�GHIDXOW�DFWLYH
DFFHO�GHFHO�VHWWLQJV�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
&���� $FFHOHUDWLRQ�7LPH��

����WR��������V �����V&���� 'HFHOHUDWLRQ�7LPH��
&���� $FFHOHUDWLRQ�7LPH��
&���� 'HFHOHUDWLRQ�7LPH��

6ZLWFKLQJ�$FFHOHUDWLRQ�7LPHV�E\�'LJLWDO�,QSXW
$FFHO�GHFHO�WLPHV���DUH�DFWLYH�E\�GHIDXOW�LI�QR�LQSXW�LV�VHW��7KH�DFFHO�GHFHO�WLPH���FDQ�EH�DFWLYDWHG�E\�D�GLJLWDO�LQSXW��+��
�� ����DV�H[SODLQHG�LQ�7DEOH�����

7DEOH���� $FFHO�'HFHO�7LPH�6HOHFWLRQ�E\�'LJLWDO�,QSXW

$FFHO�'HFHO�7LPH�6HO��+����� �� $FWLYH�7LPHV
$FFHOHUDWLRQ 'HFHOHUDWLRQ

� &���� &����
� &���� &����

)LJXUH�����VKRZV�DQ�RSHUDWLRQ�H[DPSOH�IRU�FKDQJLQJ�DFFHO�GHFHO��WLPHV��7KH�H[DPSOH�EHORZ�UHTXLUHV�WKDW�WKH�VWRSSLQJ
PHWKRG�EH�VHW�IRU��5DPS�WR�6WRS���E����� ����

2XWSXW
IUHTXHQF\

$FFHO�7LPH��
�&�����

'HFHO�7LPH��
��&�����

$FFHO�7LPH���
�&�����

'HFHO�7LPH��
�&�����

'HFHO�7LPH��
�&�����

):'��5(9���
5XQ�FRPPDQG

21 2)) 21

21$FFHO�'HFHO�7LPH�6HOHFWLRQ
�'LJLWDO�,QSXW�+���[� �³�´�

)LJXUH���� 7LPLQJ�'LDJUDP�RI�$FFHO�'HFHO�7LPH�&KDQJH

� &������)DVW�VWRS�7LPH
3DUDPHWHU�&�����ZLOO�VHW�D�VSHFLDO�GHFHOHUDWLRQ�WKDW�LV�XVHG�ZKHQ�FHUWDLQ�IDXOWV�RFFXU�RU�WKDW�FDQ�EH�RSHUDWHG�E\�FORVLQJ�D
GLJLWDO�LQSXW�FRQILJXUHG�DV�+����� �����1�2��LQSXW��RU�+����� �����1�&��LQSXW���7KH�LQSXW�GRHV�QRW�KDYH�WR�EH�FORVHG
FRQWLQXRXVO\��HYHQ�D�PRPHQWDU\�FORVXUH�ZLOO�WULJJHU�WKH�)DVW�VWRS�RSHUDWLRQ�
8QOLNH�VWDQGDUG�GHFHOHUDWLRQ��RQFH�WKH�)DVW�VWRS�RSHUDWLRQ�LV�LQLWLDWHG��WKH�GULYH�FDQQRW�EH�UHVWDUWHG�XQWLO�WKH�GHFHOHUDWLRQ
LV�FRPSOHWH��WKH�)DVW�VWRS�LQSXW�LV�FOHDUHG��DQG�WKH�5XQ�FRPPDQG�LV�F\FOHG�
$�GLJLWDO�RXWSXW�SURJUDPPHG�IRU�³'XULQJ�)DVW�VWRS´��+����������� ��&��ZLOO�EH�FORVHG�DV�ORQJ�DV�)DVW�VWRS�LV�DFWLYH�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
&���� )DVW�VWRS�7LPH ����WR��������V �����V

127,&(��5DSLG�GHFHOHUDWLRQ�FDQ�WULJJHU�DQ�RYHUYROWDJH�IDXOW��:KHQ�IDXOWHG��WKH�GULYH�RXWSXW�VKXWV�RII��DQG�WKH�PRWRU�FRDVWV��7R�DYRLG
WKLV�XQFRQWUROOHG�PRWRU�VWDWH�DQG�WR�HQVXUH�WKDW�WKH�PRWRU�VWRSV�TXLFNO\�DQG�VDIHO\��VHW�DQ�DSSURSULDWH�)DVW�VWRS�WLPH�WR�&�����

��� &��7XQLQJ
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� &���6�&XUYH�&KDUDFWHULVWLFV
8VH�6�FXUYH�FKDUDFWHULVWLFV�WR�VPRRWK�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�DQG�WR�PLQLPL]H�DEUXSW�VKRFN�WR�WKH�ORDG�

� &�����WR�&������6�&XUYH�&KDUDFWHULVWLFV
&�����WKURXJK�&�����VHW�VHSDUDWH�6�FXUYHV�IRU�HDFK�VHFWLRQ�RI�WKH�DFFHOHUDWLRQ�RU�GHFHOHUDWLRQ�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
&���� 6�&XUYH�&KDUDFWHULVWLF�DW�$FFHO�6WDUW

�����WR�������V

�����V
&���� 6�&XUYH�&KDUDFWHULVWLF�DW�$FFHO�(QG �����V
&���� 6�&XUYH�&KDUDFWHULVWLF�DW�'HFHO�6WDUW �����V
&���� 6�&XUYH�&KDUDFWHULVWLF�DW�'HFHO�(QG �����V

)LJXUH�����H[SODLQV�KRZ�6�FXUYHV�DUH�DSSOLHG�

&����

&����

&���� &����

&����

&����

&����

&����

):'�UXQ

5(9�UXQ

2XWSXW
IUHTXHQF\

)LJXUH���� 6�&XUYH�7LPLQJ�'LDJUDP���):'�5(9�2SHUDWLRQ

6HWWLQJ�WKH�6�FXUYH�ZLOO�LQFUHDVH�WKH�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�WLPHV�
$FWXDO�DFFHO�WLPH� �DFFHO�WLPH�VHWWLQJ����&�������&�������
$FWXDO�GHFHO�WLPH� �GHFHO�WLPH�VHWWLQJ����&�������&�������

� &���6OLS�&RPSHQVDWLRQ
7KH�6OLS�&RPSHQVDWLRQ�IXQFWLRQ�SUHYHQWV�PRWRU�VSHHG�ORVV�GXH�WR�DQ�LQFUHDVH�LQ�ORDG�

1RWH� %HIRUH�PDNLQJ�FKDQJHV�WR�WKH�6OLS�&RPSHQVDWLRQ�SDUDPHWHUV��PDNH�VXUH�WKH�PRWRU�SDUDPHWHUV�DQG�9�I�SDWWHUQ�DUH�VHW�SURSHUO\�

� &������6OLS�&RPSHQVDWLRQ�*DLQ
7KLV�SDUDPHWHU�VHWV�WKH�JDLQ�IRU�WKH�PRWRU�VOLS�FRPSHQVDWLRQ�IXQFWLRQ��$OWKRXJK�WKLV�SDUDPHWHU�UDUHO\�QHHGV�WR�EH�FKDQJHG�
DGMXVWPHQWV�PLJKW�EH�QHHGHG�XQGHU�WKH�IROORZLQJ�VLWXDWLRQV�
� ,I�WKH�VSHHG�DW�FRQVWDQW�IUHTXHQF\�UHIHUHQFH�LV�ORZHU�WKDQ�WKH�IUHTXHQF\�UHIHUHQFH��LQFUHDVH�&�����
� ,I�WKH�VSHHG�DW�FRQVWDQW�IUHTXHQF\�UHIHUHQFH�LV�KLJKHU�WKDQ�WKH�IUHTXHQF\�UHIHUHQFH��GHFUHDVH�&�����

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
&���� 6OLS�&RPSHQVDWLRQ�*DLQ ����WR���� ���

� &������6OLS�&RPSHQVDWLRQ�3ULPDU\�'HOD\�7LPH
$GMXVWV�WKH�ILOWHU�RQ�WKH�RXWSXW�RI�WKH�VOLS�FRPSHQVDWLRQ�IXQFWLRQ��$OWKRXJK�WKLV�SDUDPHWHU�UDUHO\�QHHGV�WR�EH�FKDQJHG�
DGMXVWPHQWV�PLJKW�EH�QHHGHG�XQGHU�WKH�IROORZLQJ�VLWXDWLRQV�
� 'HFUHDVH�WKH�VHWWLQJ�ZKHQ�WKH�VOLS�FRPSHQVDWLRQ�UHVSRQVH�LV�WRR�VORZ�
� ,QFUHDVH�WKLV�VHWWLQJ�ZKHQ�WKH�VSHHG�LV�QRW�VWDEOH�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
&���� 6OLS�&RPSHQVDWLRQ�3ULPDU\�'HOD\�7LPH ��WR�������PV �����PV

� &���7RUTXH�&RPSHQVDWLRQ
7KH�WRUTXH�FRPSHQVDWLRQ�IXQFWLRQ�FRPSHQVDWHV�IRU�LQVXIILFLHQW�WRUTXH�SURGXFWLRQ�DW�VWDUW�XS�RU�ZKHQ�D�ORDG�LV�DSSOLHG�

1RWH� %HIRUH�PDNLQJ�FKDQJHV�WR�WKH�WRUTXH�FRPSHQVDWLRQ�JDLQ�PDNH�VXUH�WKH�PRWRU�SDUDPHWHUV�DQG�9�I�SDWWHUQ�DUH�VHW�SURSHUO\�

��� &��7XQLQJ
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� &������7RUTXH�&RPSHQVDWLRQ�*DLQ
6HWV�WKH�JDLQ�IRU�WKH�WRUTXH�FRPSHQVDWLRQ�IXQFWLRQ�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
&���� 7RUTXH�&RPSHQVDWLRQ�*DLQ �����WR����� ����

7KH�GULYH�FDOFXODWHV�WKH�PRWRU�SULPDU\�YROWDJH�ORVV�XVLQJ�WKH�RXWSXW�FXUUHQW�DQG�WKH�WHUPLQDO�UHVLVWDQFH�YDOXH��(������DQG
WKHQ�DGMXVWV�WKH�RXWSXW�YROWDJH�WR�FRPSHQVDWH�LQVXIILFLHQW�WRUTXH�DW�VWDUW�RU�ZKHQ�ORDG�LV�DSSOLHG��7KH�HIIHFW�RI�WKLV�YROWDJH
FRPSHQVDWLRQ�FDQ�EH�LQFUHDVHG�RU�GHFUHDVHG�XVLQJ�SDUDPHWHU�&�����
$GMXVWPHQW
$OWKRXJK�WKLV�SDUDPHWHU�UDUHO\�QHHGV�WR�EH�DGMXVWHG��VPDOO�FKDQJHV�LQ�LQFUHPHQWV�RI������PD\�KHOS�LQ�WKH�IROORZLQJ
VLWXDWLRQV�
� ,QFUHDVH�WKLV�VHWWLQJ�ZKHQ�XVLQJ�D�ORQJ�PRWRU�FDEOH�
� 'HFUHDVH�WKLV�VHWWLQJ�ZKHQ�PRWRU�RVFLOODWLRQ�RFFXUV�
$GMXVW�&�����VR�WKDW�WKH�RXWSXW�FXUUHQW�GRHV�QRW�H[FHHG�WKH�GULYH�UDWHG�FXUUHQW�

� &���&DUULHU�)UHTXHQF\
� &������'ULYH�'XW\�0RGH�6HOHFWLRQ
7KH�GULYH�KDV�WZR�GLIIHUHQW�GXW\�PRGHV�IURP�ZKLFK�WR�VHOHFW�EDVHG�RQ�WKH�ORDG�FKDUDFWHULVWLFV��7KH�GULYH�UDWHG�FXUUHQW�
RYHUORDG�FDSDFLW\��DQG�FDUULHU�IUHTXHQF\�ZLOO�FKDQJH�GHSHQGLQJ�XSRQ�WKH�GXW\�PRGH�VHOHFWLRQ��8VH�SDUDPHWHU�&������'XW\
&\FOH��WR�VHOHFW�+HDY\�'XW\��+'��RU�1RUPDO�'XW\��1'��IRU�WKH�DSSOLFDWLRQ��7KH�GHIDXOW�VHWWLQJ�LV�1'��5HIHU�WR��
6SHFLILFDWLRQV�RQ�SDJH�����IRU�GHWDLOV�DERXW�WKH�UDWHG�FXUUHQW�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
&���� 'XW\�0RGH�6HOHFWLRQ ��RU�� �

7DEOH���� 'LIIHUHQFHV�EHWZHHQ�+HDY\�DQG�1RUPDO�'XW\
0RGH +HDY\�'XW\�5DWLQJ��+'� 1RUPDO�'XW\�5DWLQJ��1'�
&���� � �

&KDUDFWHULVWLFV
�����

������ 0RWRU�6SHHG

5DWHG�/RDG

2YHUORDG
�����

0RWRU�6SHHG�

�����

�����

�����
5DWHG�/RDG

2YHUORDG

$SSOLFDWLRQ
8VH�+HDY\�'XW\�5DWLQJ�IRU�DSSOLFDWLRQV�UHTXLULQJ�D�KLJK
RYHUORDG�WROHUDQFH�ZLWK�FRQVWDQW�ORDG�WRUTXH��6XFK
DSSOLFDWLRQV�LQFOXGH�H[WUXGHUV�DQG�FRQYH\RUV�

8VH�1RUPDO�'XW\�5DWLQJ�IRU�DSSOLFDWLRQV�LQ�ZKLFK�WKH�WRUTXH
UHTXLUHPHQWV�GURS�DORQJ�ZLWK�WKH�VSHHG��([DPSOHV�LQFOXGH
IDQV�RU�SXPSV�ZKHUH�D�KLJK�RYHUORDG�WROHUDQFH�LV�QRW
UHTXLUHG�

2YHU�ORDG�FDSDELOLW\��R/�� �����RI�GULYH�UDWHG�+HDY\�'XW\�FXUUHQW�IRU����V �����RI�GULYH�UDWHG�1RUPDO�'XW\�FXUUHQW�IRU����V
/�����6WDOO�3UHYHQWLRQ
GXULQJ�$FFHOHUDWLRQ ���� ����

/�����6WDOO�3UHYHQWLRQ
GXULQJ�5XQ ���� ����

'HIDXOW�&DUULHU�)UHTXHQF\ �����N+] ��N+]�6ZLQJ�3:0

1RWH� %\�FKDQJLQJ�WKH�'XW\�0RGH�WKH�GULYH�PD[LPXP�DSSOLFDEOH�PRWRU�SRZHU�FKDQJHV�DQG�WKH�(����SDUDPHWHUV�DUH�DXWRPDWLFDOO\�VHW�WR
DSSURSULDWH�YDOXHV�

� &������&DUULHU�)UHTXHQF\�6HOHFWLRQ
3DUDPHWHU�&�����VHWV�WKH�VZLWFKLQJ�IUHTXHQF\�RI�WKH�GULYH¶V�RXWSXW�WUDQVLVWRUV��,W�FDQ�EH�FKDQJHG�LQ�RUGHU�WR�UHGXFH�DXGLEOH
QRLVH�DQG�DOVR�UHGXFH�OHDNDJH�FXUUHQW�

1RWH� 7KH�GULYH�UDWHG�FXUUHQW�LV�UHGXFHG�ZKHQ�WKH�FDUULHU�IUHTXHQF\�LV�VHW�KLJKHU�WKDQ�WKH�GHIDXOW�YDOXH��5HIHU�WR�5DWHG�&XUUHQW�'HSHQGLQJ�RQ�
&DUULHU�)UHTXHQF\�RQ�SDJH����

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW

&���� &DUULHU�)UHTXHQF\�6HOHFWLRQ ��WR����) 'HWHUPLQHG�E\�R�����
5HVHW�ZKHQ�&�����LV�FKDQJHG�

6HWWLQJV�
&���� &DUULHU�)UHTXHQF\ &���� &DUULHU�)UHTXHQF\
� ����N+] � �����N+]
� ����N+] � �����N+]

��� &��7XQLQJ
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� ����N+] � 6ZLQJ�3:0
� �����N+] ) 8VHU�GHILQHG��&�����WR�&�����

1RWH� 6ZLQJ�3:0�XVHV�����N+]�FDUULHU�IUHTXHQF\�DV�D�EDVH�EXW�E\�DSSO\LQJ�VSHFLDO�3:0�SDWWHUQV�WKH�DXGLEOH�QRLVH�RI�WKH�PRWRU�LV�NHSW�ORZ�

*XLGHOLQHV�IRU�&DUULHU�)UHTXHQF\�3DUDPHWHU�6HWXS
6\PSWRP 5HPHG\

6SHHG�DQG�WRUTXH�DUH�XQVWDEOH�DW�ORZ�VSHHGV�

/RZHU�WKH�FDUULHU�IUHTXHQF\�
1RLVH�IURP�WKH�GULYH�LV�DIIHFWLQJ�SHULSKHUDO�GHYLFHV�
([FHVVLYH�OHDNDJH�FXUUHQW�IURP�WKH�GULYH�
:LULQJ�EHWZHHQ�WKH�GULYH�DQG�PRWRU�LV�WRR�ORQJ����!

$XGLEOH�PRWRU�QRLVH�LV�WRR�ORXG� ,QFUHDVH�WKH�FDUULHU�IUHTXHQF\�RU�XVH�6ZLQJ�3:0�����!

��! 7KH�FDUULHU�IUHTXHQF\�PD\�QHHG�WR�EH�ORZHUHG�LI�WKH�PRWRU�FDEOH�LV�WRR�ORQJ��5HIHU�WR�WKH�WDEOH�EHORZ�
��! ,Q�1RUPDO�'XW\�GHIDXOW�VHWWLQJ�LV����6ZLQJ�3:0���HTXLYDOHQW�WR�VHWWLQJ���N+]��,QFUHDVLQJ�WKH�FDUULHU�IUHTXHQF\�LV�ILQH�ZKHQ�XVLQJ�WKH�GULYH

LV�VHW�IRU�1RUPDO�'XW\��EXW�UHPHPEHU�WKDW�WKH�GULYH�UDWHG�FXUUHQW�IDOOV�ZKHQ�WKH�FDUULHU�IUHTXHQF\�LV�LQFUHDVHG�

:LULQJ�'LVWDQFH 8S�WR����P 8S�WR�����P *UHDWHU�WKDQ�����P
&������&DUULHU�)UHTXHQF\�6HOHFWLRQ� ��WR�)�����N+]� ��������N+]���� �����N+]����

� &�����&�����&������&DUULHU�)UHTXHQF\�8SSHU�/LPLW�/RZHU�/LPLW�3URSRUWLRQDO�*DLQ
8VH�WKHVH�SDUDPHWHUV�WR�VHW�D�XVHU�GHILQHG�RU�D�YDULDEOH�FDUULHU�IUHTXHQF\��7R�VHW�WKH�XSSHU�DQG�ORZHU�OLPLWV��ILUVW�VHW�&����
WR�³)´�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
&���� &DUULHU�)UHTXHQF\�8SSHU�/LPLW ����WR������N+]

��!&���� &DUULHU�)UHTXHQF\�/RZHU�/LPLW ����WR������N+]
&���� &DUULHU�)UHTXHQF\�3URSRUWLRQDO�*DLQ ��WR���

��! 7KH�GHIDXOW�YDOXH�LV�GHWHUPLQHG�E\�WKH�GULYH�FDSDFLW\��R�������DQG�LV�UHLQLWLDOL]HG�ZKHQ�WKH�YDOXH�VHW�WR�&�����LV�FKDQJHG�

6HWWLQJ�D�)L[HG�8VHU�'HILQHG�&DUULHU�)UHTXHQF\
$�FDUULHU�IUHTXHQF\�EHWZHHQ�WKH�IL[HG�VHOHFWDEOH�YDOXHV�FDQ�EH�HQWHUHG�LQ�SDUDPHWHU�&�����ZKHQ�&�����LV�VHW�WR�³)´�
3DUDPHWHU�&�����PXVW�DOVR�EH�DGMXVWHG�WR�WKH�VDPH�YDOXH�DV�&�����

6HWWLQJ�D�9DULDEOH�&DUULHU�)UHTXHQF\
7KH�FDUULHU�IUHTXHQF\�FDQ�EH�VHW�XS�WR�FKDQJH�OLQHDUO\�ZLWK�WKH�RXWSXW�IUHTXHQF\��,Q�WKLV�FDVH�WKH�XSSHU�DQG�ORZHU�OLPLWV
IRU�WKH�FDUULHU�IUHTXHQF\�DQG�WKH�FDUULHU�IUHTXHQF\�SURSRUWLRQDO�JDLQ��&������&������&������KDYH�WR�EH�VHW�DV�VKRZQ�LQ
)LJXUH�����

&����

&����

(����

��[��&������[��.

2XWSXW�)UHTXHQF\

��2XWSXW
)UHTXHQF\�

0D[�2XWSXW�)UHTXHQF\

&DUULHU�)UHTXHQF\

)LJXUH���� &DUULHU�)UHTXHQF\�&KDQJHV�5HODWLYH�WR�2XWSXW�)UHTXHQF\

.�LV�D�FRHIILFLHQW�GHWHUPLQHG�E\�WKH�YDOXH�RI�&�����
� �����N+]�!�&�������WR�����N+]��.� ��
� ����N+]�!�&������.� ��
� &������������N+]��.� ��
1RWH� �� $�FDUULHU�IUHTXHQF\�HUURU��R3(����ZLOO�RFFXU�ZKHQ�WKH�FDUULHU�IUHTXHQF\�SURSRUWLRQDO�JDLQ�LV�JUHDWHU�WKDQ���ZKLOH�&�����LV�OHVV�WKDQ

&�����
�� :KHQ�&�����LV�VHW�ORZHU�WKDQ����&�����LV�GLVDEOHG�DQG�WKH�FDUULHU�IUHTXHQF\�ZLOO�EH�IL[HG�WR�WKH�YDOXH�VHW�LQ�&�����

� 5DWHG�&XUUHQW�'HSHQGLQJ�RQ�&DUULHU�)UHTXHQF\
7KH�WDEOHV�EHORZ�VKRZ�WKH�GULYH�RXWSXW�FXUUHQW�GHSHQGLQJ�RQ�WKH�FDUULHU�IUHTXHQF\�VHWWLQJV��7KH���N+]�YDOXH�LV�HTXDO�WR
WKH�1RUPDO�'XW\�UDWHG�FXUUHQW��WKH������N+]�YDOXH�LV�HTXDO�WR�WKH�+HDY\�'XW\�UDWHG�FXUUHQW��7KH�FDUULHU�IUHTXHQF\
GHWHUPLQHV�WKH�RXWSXW�FXUUHQW�OLQHDUO\��8VH�WKH�GDWD�EHORZ�WR�FDOFXODWH�RXWSXW�FXUUHQW�YDOXHV�IRU�FDUULHU�IUHTXHQFLHV�QRW
OLVWHG�LQ�WKH�WDEOHV�

1RWH� ,Q�+HDY\�'XW\�PRGH�WKH�PD[LPXP�UDWHG�RXWSXW�FXUUHQW�LV�HTXDO�WR�WKH������N+]�YDOXH��HYHQ�LI�WKH�FDUULHU�IUHTXHQF\�LV�UHGXFHG�

��� &��7XQLQJ
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7DEOH���� 'ULYHV�ZLWK�+HDY\�'XW\�'HIDXOW�&DUULHU�)UHTXHQF\�RI����N+]
����9�6LQJOH�3KDVH�8QLWV ����9�7KUHH�3KDVH�8QLWV

0RGHO�-� 5DWHG�&XUUHQW�>$@ 0RGHO�-� 5DWHG�&XUUHQW�>$@
��N+] ���N+] ���N+] ��N+] ���N+] ���N+]

%$���� ��� ��� ��� %$���� ��� ��� ���
%$���� ��� ��� ��� %$���� ��� ��� ���
%$���� ��� ��� ��� %$���� ��� ��� ���
%$���� ��� ��� ��� %$���� ��� ��� ���

7DEOH���� 'ULYHV�ZLWK�+HDY\�'XW\�'HIDXOW�&DUULHU�)UHTXHQF\�RI���N+]
����9�6LQJOH�3KDVH�8QLWV ����9�7KUHH�3KDVH�8QLWV ����9�7KUHH�3KDVH�8QLWV

0RGHO�-� 5DWHG�&XUUHQW�>$@ 0RGHO�-� 5DWHG�&XUUHQW�>$@ 0RGHO�-� 5DWHG�&XUUHQW�>$@
��N+] ��N+] ���N+] ��N+] ��N+] ���N+] ��N+] ��N+] ���N+]

%$���� ��� ��� ��� ² ² ² ² �$���� ��� ��� ���
² ² ² ² �$���� ��� ��� ��� �$���� ��� ��� ���
² ² ² ² �$���� ���� ���� ��� �$���� ��� ��� ���
² ² ² ² � ² ² ² ² � �$���� ��� ��� ���
² ² ² ² � �$���� ���� ���� ���� � �$���� ��� ��� ���
² ² ² ² � ² ² ² ² � �$���� ��� ��� ���
² ² ² ² � ² ² ² ² � �$���� ���� ��� ���

��� &��7XQLQJ
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��� G��5HIHUHQFH�6HWWLQJV
7KH�GULYH�RIIHUV�YDULRXV�ZD\V�RI�HQWHULQJ�WKH�IUHTXHQF\�UHIHUHQFH��7KH�ILJXUH�EHORZ�JLYHV�DQ�RYHUYLHZ�RI�WKH�UHIHUHQFH
LQSXW��VHOHFWLRQV��DQG�SULRULWLHV�

06��

06��

06��

06��

06��

-RJ

G����

G����

G����

G����

G����

G����

5(027(

/2&$/

06��

�
�

&RP5HI
 �

 �

 �

 �

�

�

'LJLWDO�,QSXW�
+����� ��

0(02%86�FRPP�

G����
�)UHT�5HI���

E����
�)UHT��5HIHUHQFH�6RXUFH���

�
2SWLRQ�&DUG

'LJLWDO�,QSXW��+�����
-RJ�5HIHUHQFH�� ��

)UHTXHQF\�
�5HIHUHQFH�
��WKURXJK��

-RJ�)UHTXHQF\
0XOWL�6WHS�6SHHG

7HUPLQDO� $�

)UHTXHQF\
5HIHUHQFH

)LJXUH���� )UHTXHQF\�5HIHUHQFH�6HWWLQJ�+LHUDUFK\

� G���)UHTXHQF\�5HIHUHQFH
� G�����WR�G������G������)UHTXHQF\�5HIHUHQFH���WR���DQG�-RJ�5HIHUHQFH
8S�WR���SUHVHW�UHIHUHQFHV��LQFOXGLQJ�-RJ�UHIHUHQFH��FDQ�EH�SURJUDPPHG�LQ�WKH�GULYH��7KH�UHIHUHQFHV�FDQ�EH�VZLWFKHG�GXULQJ
5XQ�E\�GLJLWDO�LQSXWV��7KH�DFFHOHUDWLRQ�GHFHOHUDWLRQ�WR�WKH�QHZ�UHIHUHQFH�LV�SHUIRUPHG�XVLQJ�WKH�DFWLYH�DFFHOHUDWLRQ�
GHFHOHUDWLRQ�WLPH�
7KH�-RJ�IUHTXHQF\�PXVW�EH�VHOHFWHG�E\�D�VHSDUDWH�GLJLWDO�LQSXW�DQG�KDV�SULRULW\�RYHU�WKH�UHIHUHQFHV���WR���
0XOWL�VSHHG�UHIHUHQFH���FDQ�EH�SURYLGHG�E\�DQDORJ�LQSXW�$��

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
G�����WR�G���� )UHTXHQF\�5HIHUHQFH���WR�� �����WR��������+]���! �����+]

G���� -RJ�)UHTXHQF\�5HIHUHQFH �����WR��������+]���! �����+]
��! 7KH�XSSHU�OLPLW�LV�GHWHUPLQHG�E\�WKH�PD[LPXP�RXWSXW�IUHTXHQF\��(������DQG�XSSHU�OLPLW�IRU�WKH�IUHTXHQF\�UHIHUHQFH��G������

0XOWL�6WHS�6SHHG�6HOHFWLRQ
'HSHQGLQJ�RQ�KRZ�PDQ\�VSHHGV�DUH�XVHG��VRPH�GLJLWDO�LQSXWV�KDYH�WR�EH�SURJUDPPHG�IRU�0XOWL�6WHS�6SHHG�6HOHFWLRQ���
�����DQG����+����� �����������)RU�WKH�-RJ�UHIHUHQFH�D�GLJLWDO�LQSXW�PXVW�EH�VHW�WR�+����� ���
1RWHV�RQ�XVLQJ�DQDORJ�LQSXWV�DV�PXOWL�VSHHG���DQG���
� ,I�WKH�IUHTXHQF\�UHIHUHQFH�VRXUFH�LV�DVVLJQHG�WR�DQDORJ�LQSXW�$���E����� �����WKHQ�WKLV�LQSXW�ZLOO�EH�XVHG�IRU�)UHTXHQF\
5HIHUHQFH���LQVWHDG�RI�G������,I�WKH�UHIHUHQFH�VRXUFH�LV�DVVLJQHG�WR�WKH�GLJLWDO�RSHUDWRU��E����� �����WKHQ�G�����ZLOO�EH
XVHG�DV�)UHTXHQF\�5HIHUHQFH���

7KH�GLIIHUHQW�VSHHG�UHIHUHQFHV�FDQ�EH�VHOHFWHG�DV�VKRZQ�LQ�7DEOH������)LJXUH�����LOOXVWUDWHV�WKH�PXOWL�VWHS�VSHHG�VHOHFWLRQ�
7DEOH���� 0XOWL�6WHS�6SHHG�5HIHUHQFH�DQG�7HUPLQDO�6ZLWFK�&RPELQDWLRQV

5HIHUHQFH
0XOWL�6WHS
6SHHG

+����� ��

0XOWL�6WHS
6SHHG��

+����� ��

0XOWL�6WHS
6SHHG��

+����� ��
-RJ�5HIHUHQFH
+����� ��

)UHTXHQF\�5HIHUHQFH����G�����$�� 2)) 2)) 2)) 2))
)UHTXHQF\�5HIHUHQFH����G����� 21 2)) 2)) 2))
)UHTXHQF\�5HIHUHQFH����G����� 2)) 21 2)) 2))
)UHTXHQF\�5HIHUHQFH����G����� 21 21 2)) 2))
)UHTXHQF\�5HIHUHQFH����G����� 2)) 2)) 21 2))
)UHTXHQF\�5HIHUHQFH����G����� 21 2)) 21 2))
)UHTXHQF\�5HIHUHQFH����G����� 2)) 21 21 2))
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5HIHUHQFH
0XOWL�6WHS
6SHHG

+����� ��

0XOWL�6WHS
6SHHG��

+����� ��

0XOWL�6WHS
6SHHG��

+����� ��
-RJ�5HIHUHQFH
+����� ��

)UHTXHQF\�5HIHUHQFH����G����� 21 21 21 2))
-RJ�)UHTXHQF\�5HIHUHQFH��G��������! í í í 21

��! 7KH�-RJ�IUHTXHQF\�RYHUULGHV�WKH�IUHTXHQF\�UHIHUHQFH�EHLQJ�XVHG�

G����

G����
G����

G����

21

21

21

21

21

G����

G����

G����

G����

G����

21

21

21

21 21

)UHTXHQF\
UHIHUHQFH

7LPH

0XOWL�VWHS�6SHHG�5HI���

0XOWL�VWHS�6SHHG�5HI���

0XOWL�VWHS�6SHHG�5HI���

-RJ�5HIHUHQFH

):'��5(9��5XQ�6WRS

�$��

)LJXUH���� 3UHVHW�5HIHUHQFH�7LPLQJ�'LDJUDP

� G���)UHTXHQF\�8SSHU�/RZHU�/LPLWV
%\�HQWHULQJ�XSSHU�RU�ORZHU�IUHTXHQF\�OLPLWV��WKH�GULYH�SURJUDPPHU�FDQ�SUHYHQW�RSHUDWLRQ�RI�WKH�GULYH�DERYH�RU�EHORZ
OHYHOV�WKDW�PD\�FDXVH�UHVRQDQFH�DQG�RU�HTXLSPHQW�GDPDJH�

� G������)UHTXHQF\�5HIHUHQFH�8SSHU�/LPLW
6HWV�WKH�PD[LPXP�IUHTXHQF\�UHIHUHQFH�DV�D�SHUFHQWDJH�RI�WKH�PD[LPXP�RXWSXW�IUHTXHQF\��7KLV�OLPLW�DSSOLHV�WR�DOO�IUHTXHQF\
UHIHUHQFHV�
(YHQ�LI�WKH�IUHTXHQF\�UHIHUHQFH�LV�VHW�WR�D�KLJKHU�YDOXH��WKH�GULYH�LQWHUQDO�IUHTXHQF\�UHIHUHQFH�ZLOO�QRW�H[FHHG�WKLV�YDOXH�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
G���� )UHTXHQF\�5HIHUHQFH�8SSHU�/LPLW ����WR������� ������

� G������)UHTXHQF\�5HIHUHQFH�/RZHU�/LPLW
6HWV�WKH�PLQLPXP�IUHTXHQF\�UHIHUHQFH�DV�D�SHUFHQWDJH�RI�WKH�PD[LPXP�RXWSXW�IUHTXHQF\��7KLV�OLPLW�DSSOLHV�WR�DOO�IUHTXHQF\
UHIHUHQFHV�
,I�D�ORZHU�UHIHUHQFH�WKDQ�WKLV�YDOXH�LV�LQSXW��WKH�GULYH�ZLOO�UXQ�DW�WKH�G�����OHYHO��,I�WKH�GULYH�LV�VWDUWHG�ZLWK�D�ORZHU�UHIHUHQFH
WKDQ�G������LW�ZLOO�DFFHOHUDWH�XS�WR�G�����

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
G���� )UHTXHQF\�5HIHUHQFH�/RZHU�/LPLW ����WR������� ����

,QWHUQDO�IUHTXHQF\
UHIHUHQFH��

G����

2SHUDWLQJ
UDQJH

)UHTXHQF\�5HIHUHQFH�8SSHU�/LPLW

6HW�IUHTXHQF\�UHIHUHQFH

)UHTXHQF\�5HIHUHQFH�/RZHU�/LPLW
G����

)LJXUH����� )UHTXHQF\�5HIHUHQFH��8SSHU�DQG�/RZHU�/LPLWV
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� G���-XPS�)UHTXHQF\
� G������G������G������-XPS�)UHTXHQFLHV�������DQG�-XPS�)UHTXHQF\�:LGWK
,Q�RUGHU�WR�DYRLG�FRQWLQXRXV�RSHUDWLRQ�DW�D�VSHHG�WKDW�FDXVHV�UHVRQDQFH�LQ�GULYHQ�PDFKLQHU\��WKH�GULYH�FDQ�EH�SURJUDPPHG
ZLWK�WKUHH�VHSDUDWH�-XPS�IUHTXHQFLHV�WKDW�ZLOO�QRW�DOORZ�FRQWLQXHG�RSHUDWLRQ�ZLWKLQ�VSHFLILF�IUHTXHQF\�UDQJHV��,I�WKH�VSHHG
UHIHUHQFH�IDOOV�ZLWKLQ�D�-XPS�IUHTXHQF\�GHDG�EDQG��WKH�GULYH�ZLOO�FODPS�WKH�IUHTXHQF\�UHIHUHQFH�MXVW�EHORZ�WKH�GHDG�EDQG
DQG�RQO\�DFFHOHUDWH�SDVW�LW�ZKHQ�WKH�IUHTXHQF\�UHIHUHQFH�ULVHV�DERYH�WKH�XSSHU�HQG�RI�WKH�GHDG�EDQG�
6HWWLQJ�SDUDPHWHUV�G�����DQG�G�����WR�����+]�GLVDEOHV�WKH�-XPS�IUHTXHQF\�IXQFWLRQ�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
G���� -XPS�)UHTXHQF\�� ����WR�������+] ����+]
G���� -XPS�)UHTXHQF\�� ����WR�������+] ����+]
G���� -XPS�)UHTXHQF\�:LGWK ����WR������+] ����+]

)LJXUH������VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�-XPS�IUHTXHQF\�DQG�WKH�RXWSXW�IUHTXHQF\�

2XWSXW
IUHTXHQF\

)UHTXHQF\
UHIHUHQFH
GHFUHDVHV

)UHTXHQF\
UHIHUHQFH
LQFUHDVHV

)UHTXHQF\
UHIHUHQFH-XPS�)UHTXHQF\��

G����
-XPS�)UHTXHQF\��

G����

-XPS
)UHTXHQF\
:LGWK
G����

-XPS
)UHTXHQF\
:LGWK
G����

)LJXUH����� -XPS�)UHTXHQF\�2SHUDWLRQ

1RWH� �� 7KH�GULYH�ZLOO�XVH�WKH�DFWLYH�DFFHO�GHFHO�WLPH�WR�SDVV�WKURXJK�WKH�VSHFLILHG�GHDG�EDQG�UDQJH�EXW�ZLOO�QRW�DOORZ�FRQWLQXRXV�RSHUDWLRQ
LQ�WKDW�UDQJH�

�� :KHQ�XVLQJ�PRUH�WKDQ�RQH�-XPS�IUHTXHQF\��PDNH�VXUH�WKDW�G�����ุ�G�����

� G���)UHTXHQF\�+ROG�)XQFWLRQ
� G������)UHTXHQF\�5HIHUHQFH�+ROG�)XQFWLRQ�6HOHFWLRQ
7KLV�SDUDPHWHU�LV�HIIHFWLYH�ZKHQ�HLWKHU�RI�WKH�GLJLWDO�LQSXW�IXQFWLRQV�OLVWHG�EHORZ�LV�XVHG�
� $FFHO�GHFHO�UDPS�KROG�IXQFWLRQ��+���� �$�
� 8S�'RZQ�IXQFWLRQ��+����� ����DQG�����VHWV�WKH�IUHTXHQF\�UHIHUHQFH�E\�GLJLWDO�LQSXWV�
3DUDPHWHU�G�����GHWHUPLQHV�ZKHWKHU�WKH�IUHTXHQF\�UHIHUHQFH�YDOXH�LV�VDYHG�ZKHQ�WKH�5XQ�FRPPDQG�LV�FOHDUHG�RU�WKH
SRZHU�VXSSO\�LV�VKXW�GRZQ�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
G���� )UHTXHQF\�5HIHUHQFH�+ROG�)XQFWLRQ�6HOHFWLRQ ��RU�� �

7KH�RSHUDWLRQ�GHSHQGV�RQ�ZLWK�ZKDW�IXQFWLRQ�SDUDPHWHU�G�����LV�XVHG�
6HWWLQJ����'LVDEOHG
� $FFHOHUDWLRQ�+ROG
7KH�KROG�YDOXH�ZLOO�EH�UHVHW�WR���+]�ZKHQ�WKH�5XQ�FRPPDQG�LV�FDQFHOHG�RU�WKH�GULYH�SRZHU�LV�VZLWFKHG�RII��7KH�DFWLYH
IUHTXHQF\�UHIHUHQFH�ZLOO�EH�WKH�YDOXH�WKH�GULYH�XVHV�ZKHQ�LW�UHVWDUWV�

� 8S�'RZQ
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7KH�IUHTXHQF\�UHIHUHQFH�YDOXH�ZLOO�EH�UHVHW�WR���+]�ZKHQ�WKH�5XQ�FRPPDQG�LV�FDQFHOHG�RU�WKH�GULYH�SRZHU�LV�VZLWFKHG
RII��7KH�GULYH�ZLOO�VWDUW�IURP���+]�ZKHQ�UHVWDUWHG�

6HWWLQJ����(QDEOHG
� $FFHOHUDWLRQ�+ROG
7KH�ODVW�KROG�YDOXH�ZLOO�EH�VDYHG�ZKHQ�WKH�5XQ�FRPPDQG�RU�WKH�GULYH�SRZHU�LV�VZLWFKHG�RII��7KH�GULYH�ZLOO�XVH�WKH�YDOXH
WKDW�ZDV�VDYHG�DV�WKH�IUHTXHQF\�UHIHUHQFH�ZKHQ�LW�UHVWDUWV��7KH�DFFHO�GHFHO�KROG�LQSXW�PXVW�EH�HQDEOHG�WKH�HQWLUH�WLPH�RU
HOVH�WKH�KROG�YDOXH�ZLOO�EH�FOHDUHG�

3RZHU�VXSSO\

)RUZDUG�5XQ���6WRS

+ROG�$FFHO�'HFHO

)UHTXHQF\�UHIHUHQFH

2XWSXW�IUHTXHQF\ G����� ��

G����� ��

+ROG +ROG

2))

2))2))

2)) 2))

21

21 21

21 21

21

)LJXUH����� )UHTXHQF\�5HIHUHQFH�+ROG�ZLWK�$FFHO�'HFHO�+ROG�)XQFWLRQ

� 8S�'RZQ
7KH�IUHTXHQF\�UHIHUHQFH�YDOXH�ZLOO�EH�VDYHG�ZKHQ�WKH�5XQ�FRPPDQG�RU�WKH�GULYH�SRZHU�LV�VZLWFKHG�RII��7KH�GULYH�ZLOO
XVH�WKH�IUHTXHQF\�UHIHUHQFH�WKDW�ZDV�VDYHG�ZKHQ�LW�UHVWDUWV�

&OHDULQJ�WKH�9DOXH�WKDW�ZDV�6DYHG
'HSHQGLQJ�RQ�ZKLFK�IXQFWLRQ�LV�XVHG��WKH�IUHTXHQF\�UHIHUHQFH�YDOXH�WKDW�ZDV�VDYHG�FDQ�EH�FOHDUHG�E\�
� 5HOHDVLQJ�WKH�DFFHOHUDWLRQ�KROG�LQSXW�
� 6HWWLQJ�DQ�8S�RU�'RZQ�FRPPDQG�ZKLOH�QR�5XQ�FRPPDQG�LV�DFWLYH�
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��� (��0RWRU�3DUDPHWHUV
(�SDUDPHWHUV�FRYHU�9�I�SDWWHUQ�DQG�PRWRU�GDWD�VHWWLQJV�

� (���9�I�&KDUDFWHULVWLFV
� (������,QSXW�9ROWDJH�6HWWLQJ
6HW�WKH�LQSXW�YROWDJH�SDUDPHWHU�WR�WKH�QRPLQDO�YROWDJH�RI�WKH�$&�SRZHU�VXSSO\��7KLV�SDUDPHWHU�DGMXVWV�WKH�OHYHOV�RI�VRPH
SURWHFWLYH�IHDWXUHV�RI�WKH�GULYH��RYHUYROWDJH��6WDOO�3UHYHQWLRQ��HWF���
127,&(��6HW�SDUDPHWHU�(�����WR�PDWFK�WKH�LQSXW�YROWDJH�RI�WKH�GULYH��'ULYH�LQSXW�YROWDJH��QRW�PRWRU�YROWDJH��PXVW�EH�VHW�LQ�(�����IRU
WKH�SURWHFWLYH�IHDWXUHV�RI�WKH�GULYH�WR�IXQFWLRQ�SURSHUO\��)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�LPSURSHU�GULYH�RSHUDWLRQ�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
(�������! ,QSXW�9ROWDJH�6HWWLQJ ����WR�����9 ����9

��! 7KH�VHWWLQJ�UDQJH�DQG�GHIDXOW�YDOXH�VKRZQ�KHUH�DUH�IRU�����9�FODVV�GULYHV��'RXEOH�WKLV�IRU�����9�FODVV�XQLWV�

(�����5HODWHG�9DOXHV
7KH�LQSXW�YROWDJH�VHWWLQJ�GHWHUPLQHV�WKH�RYHU��XQGHUYROWDJH�GHWHFWLRQ�OHYHO�DQG�WKH�RSHUDWLRQ�OHYHOV�RI�WKH�EUDNLQJ
WUDQVLVWRU�

9ROWDJH 6HWWLQJ�9DOXH�RI�(���� �$SSUR[LPDWH�9DOXHV�
RY�'HWHFWLRQ�/HYHO %75�2SHUDWLRQ�/HYHO 8Y�'HWHFWLRQ�/HYHO

����9�&ODVV DOO�VHWWLQJV ����9 ����9 ����9
�VLQJOH�SKDVH� �����9�

����9�&ODVV VHWWLQJ�ุ�����9 ����9 ����9 ����9
VHWWLQJ�������9 ����9 ����9 ����9

1RWH� 7KH�EUDNLQJ�WUDQVLVWRU�RSHUDWLRQ�OHYHOV�DUH�YDOLG�IRU�WKH�GULYH�LQWHUQDO�EUDNLQJ�WUDQVLVWRU��,I�DQ�H[WHUQDO�&'%5�EUDNLQJ�FKRSSHU�LV�XVHG�
UHIHU�WR�WKH�LQVWUXFWLRQ�PDQXDO�RI�WKDW�XQLW�

� 9�I�3DWWHUQ�6HWWLQJV
7KH�GULYH�XWLOL]HV�D�VHW�9�I�SDWWHUQ�WR�GHWHUPLQH�WKH�DSSURSULDWH�RXWSXW�YROWDJH�OHYHO�IRU�HDFK�UHODWLYH�WR�WKH�IUHTXHQF\
UHIHUHQFH�
9�I�3DWWHUQ�6HWXS�IRU�9�I�&RQWURO

�� 6HW�WKH�LQSXW�YROWDJH�IRU�WKH�GULYH��5HIHU�WR�(������,QSXW�9ROWDJH�6HWWLQJ�RQ�SDJH�����
�� 6HW�WKH�9�I�SDWWHUQ��5HIHU�WR�9�I�3DWWHUQ�6HWWLQJV�(�����WR�(�����RQ�SDJH�����

� 9�I�3DWWHUQ�6HWWLQJ�([DPSOHV
7KLV�VHFWLRQ�SURYLGHV�H[DPSOHV�RI�KRZ�WR�VHW�D�9�I�SDWWHUQ�XVLQJ�(�����WR�(�����

7DEOH����� 9�I�3DWWHUQ�([DPSOHV
([DPSOH 6SHFLILFDWLRQ &KDUDFWHULVWLF $SSOLFDWLRQ

� ���+]��GHIDXOW�VHWWLQJ�

&RQVWDQW�WRUTXH )RU�JHQHUDO�SXUSRVH�DSSOLFDWLRQV��7RUTXH�UHPDLQV
FRQVWDQW�UHJDUGOHVV�RI�FKDQJHV�WR�VSHHG�

� ���+]
� ���+]��ZLWK����+]�EDVH�
� ���+]��ZLWK����+]�EDVH�
� ���+]��+HDY\�'XW\��

'HUDWHG�WRUTXH )RU�IDQV��SXPSV��DQG�RWKHU�DSSOLFDWLRQV�WKDW�UHTXLUH�WRUTXH
GHUDWLQJ�UHODWLYH�WR�WKH�ORDG�

� ���+]��+HDY\�'XW\��
� ���+]��+HDY\�'XW\��
� ���+]��+HDY\�'XW\��
� ���+]��PLG�VWDUWLQJ�WRUTXH

+LJK�VWDUWLQJ�WRUTXH
6HOHFW�KLJK�VWDUWLQJ�WRUTXH�ZKHQ�
� :LULQJ�EHWZHHQ�WKH�GULYH�DQ�PRWRU�H[FHHGV�����P
� $�ODUJH�DPRXQW�RI�VWDUWLQJ�WRUTXH�LV�UHTXLUHG
� $Q�$&�UHDFWRU�LV�LQVWDOOHG

� ���+]��KLJK�VWDUWLQJ�WRUTXH
�� ���+]��PLG�VWDUWLQJ�WRUTXH
�� ���+]��KLJK�VWDUWLQJ�WRUTXH
�� ���+]��ZLWK����+]�EDVH�

&RQVWDQW�RXWSXW :KHQ�RSHUDWLQJ�DW�JUHDWHU�WKDQ����+]�WKH�RXWSXW�YROWDJH
ZLOO�EH�FRQVWDQW��� ����+]��ZLWK����+]�EDVH�

�� ����+]��ZLWK����+]�EDVH�

7KH�IROORZLQJ�WDEOHV�VKRZ�GHWDLOV�RQ9�I�SDWWHUQV�
7KH�IROORZLQJ�JUDSKV�DUH�IRU�����9�FODVV�GULYHV��'RXEOH�WKH�YDOXHV�ZKHQ�XVLQJ�D�����9�FODVV�GULYH�
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9�I�3DWWHUQ�([DPSOHV
7DEOH����� &RQVWDQW�7RUTXH�&KDUDFWHULVWLFV��([DPSOHV���WR��

([DPSOH�� ���+]
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� 9�I�3DWWHUQ�6HWWLQJV�(�����WR�(����
6HW�XS�WKH�9�I�SDWWHUQ�DV�VKRZQ�LQ�)LJXUH�����

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
(���� 0D[LPXP�2XWSXW�)UHTXHQF\ �����WR�������+] ���+]
(���� 0D[LPXP�9ROWDJH ����WR�������9����! ����9
(���� %DVH�)UHTXHQF\ ����WR�������+] ���+]
(���� 0LGGOH�2XWSXW�)UHTXHQF\ ����WR�������+] ����+]
(���� 0LGGOH�2XWSXW�)UHTXHQF\�9ROWDJH ����WR�������9����! �����9
(���� 0LQLPXP�2XWSXW�)UHTXHQF\ ����WR�������+] ����+]
(���� 0LQLPXP�2XWSXW�)UHTXHQF\�9ROWDJH ����WR�������9����! �����9

(����

(����

(����

(���� (���� (���� (����

2XWSXW�9ROWDJH��9�

)UHTXHQF\��+]�

)LJXUH����� 9�I�3DWWHUQ

1RWH� �� 7KH�IROORZLQJ�FRQGLWLRQ�PXVW�EH�WUXH�ZKHQ�VHWWLQJ�XS�WKH�9�I�SDWWHUQ��(�������(�������(�������(����
�� 7R�PDNH�WKH�9�I�SDWWHUQ�D�VWUDLJKW�OLQH�VHW�(����� �(������,Q�WKLV�FDVH�WKH�(�����VHWWLQJ�LV�GLVUHJDUGHG�
�� (�����LV�XQDIIHFWHG�ZKHQ�WKH�GULYH�LV�LQLWLDOL]HG�XVLQJ�SDUDPHWHU�$������EXW�WKH�VHWWLQJV�IRU�(�����WKURXJK�(�����DUH�UHWXUQHG�WR�WKHLU

GHIDXOW�YDOXHV�

� (���0RWRU���3DUDPHWHUV
7KHVH�SDUDPHWHUV�FRQWDLQ�WKH�PRVW�LPSRUWDQW�PRWRU�GDWD�QHHGHG�IRU�RSWLPDO�PRWRU�FRQWURO�

� (������0RWRU�5DWHG�&XUUHQW
6HW�(�����WR�WKH�IXOO�ORDG�DPSV��)/$��VWDPSHG�RQ�WKH�PRWRU�QDPHSODWH�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW

(���� 0RWRU�5DWHG�&XUUHQW
����WR������RI�WKH�GULYH

UDWHG�FXUUHQW�
�XQLW�������$�

'HSHQGLQJ�RQ
R����

� (������0RWRU�5DWHG�6OLS
6HWV�WKH�PRWRU�UDWHG�VOLS�LQ�+]�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW

(���� 0RWRU�5DWHG�6OLS �����WR�������+] 'HSHQGLQJ�RQ
R����

&DOFXODWH�WKH�PRWRU�UDWHG�VOLS�XVLQJ�WKH�LQIRUPDWLRQ�ZULWWHQ�RQ�WKH�PRWRU�QDPHSODWH�DQG�WKH�IRUPXOD�EHORZ�
(����� �I����Q�[�S�����
�I��UDWHG�IUHTXHQF\��+]���Q��UDWHG�PRWRU�VSHHG��U�PLQ���S��QXPEHU�RI�PRWRU�SROHV�

� (������0RWRU�1R�/RDG�&XUUHQW
6HW�(�����WR�WKH�PRWRU�QR�ORDG�FXUUHQW�DW�UDWHG�YROWDJH�DQG�UDWHG�IUHTXHQF\��&RQWDFW�WKH�PRWRU�PDQXIDFWXUHU�IRU�LQIRUPDWLRQ
DERXW�WKH�QR�ORDG�FXUUHQW�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW

(���� 0RWRU�1R�/RDG�&XUUHQW ��WR�>(����@
�XQLW�������$�

'HSHQGLQJ�RQ
R����

��� (��0RWRU�3DUDPHWHUV

�� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



� (������0RWRU�/LQH�WR�/LQH�5HVLVWDQFH
6HWV�WKH�OLQH�WR�OLQH�UHVLVWDQFH�RI�WKH�PRWRU�VWDWRU�ZLQGLQJ��5HPHPEHU�WKLV�YDOXH�PXVW�EH�HQWHUHG�DV�OLQH�OLQH�DQG�QRW�OLQH�
QHXWUDO�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW

(���� 0RWRU�/LQH�WR�/LQH�5HVLVWDQFH ������WR��������ȍ 'HSHQGLQJ�RQ
R����

1RWH� 7KH�VHWWLQJ�UDQJH�EHFRPHV������WR��������ZKHQ�XVLQJ�-�%$������-��$������-��$�����DQG�VPDOOHU�

&RQWDFW�WKH�PRWRU�PDQXIDFWXUHU�WR�ILQG�RXW�WKH�OLQH�WR�OLQH�UHVLVWDQFH�RU�PHDVXUH�LW�PDQXDOO\��:KHQ�XVLQJ�WKH�PDQXIDFWXUHU
0RWRU�7HVW�5HSRUW��FDOFXODWH�(�����E\�WKH�IRUPXODV�EHORZ�
� (�W\SH�LQVXODWLRQ��0XOWLSO\������WLPHV�WKH�UHVLVWDQFH�YDOXH��ȍ��OLVWHG�RQ�WKH�7HVW�5HSRUW�DW�����&
� %�W\SH�LQVXODWLRQ��0XOWLSO\������WLPHV�WKH�UHVLVWDQFH�YDOXH��ȍ��OLVWHG�RQ�WKH�7HVW�5HSRUW�DW�����&�
� )�W\SH�LQVXODWLRQ��0XOWLSO\������WLPHV�WKH�UHVLVWDQFH�YDOXH��ȍ��OLVWHG�RQ�WKH�7HVW�5HSRUW�DW������&�

��� (��0RWRU�3DUDPHWHUV
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��� +��7HUPLQDO�)XQFWLRQV
+�SDUDPHWHUV�DUH�XVHG�WR�DVVLJQ�IXQFWLRQV�WR�WKH�H[WHUQDO�WHUPLQDOV�

� +���0XOWL�)XQFWLRQ�'LJLWDO�,QSXWV
� +�����WR�+������)XQFWLRQV�IRU�7HUPLQDOV�6��WR�6�
7KHVH�SDUDPHWHUV�DVVLJQ�IXQFWLRQV�WR�WKH�PXOWL�IXQFWLRQ�GLJLWDO�LQSXWV��7KH�VHWWLQJV���WR����GHWHUPLQH�IXQFWLRQ�IRU�HDFK
WHUPLQDO�DQG�DUH�H[SODLQHG�EHORZ�

1RWH� ,I�QRW�XVLQJ�DQ�LQSXW�WHUPLQDO�RU�LI�XVLQJ�WKH�WKURXJK�PRGH��VHW�WKDW�WHUPLQDO�WR�³)´�

1R� 3DUDPHWHU�1DPH 6HWWLQJ
5DQJH 'HIDXOW

+���� 'LJLWDO�,QSXW�6��)XQFWLRQ�6HOHFWLRQ ��WR��) ����)RUZDUG�5XQ�&RPPDQG����ZLUH�VHTXHQFH�
+���� 'LJLWDO�,QSXW�6��)XQFWLRQ�6HOHFWLRQ ��WR��) ����5HYHUVH�5XQ�&RPPDQG����ZLUH�VHTXHQFH�
+���� 'LJLWDO�,QSXW�6��)XQFWLRQ�6HOHFWLRQ ��WR��) ����([WHUQDO�)DXOW
+���� 'LJLWDO�,QSXW�6��)XQFWLRQ�6HOHFWLRQ ��WR��) ����)DXOW�5HVHW
+���� 'LJLWDO�,QSXW�6��)XQFWLRQ�6HOHFWLRQ ��WR��) ��������!���0XOWL�6WHS�6SHHG�5HIHUHQFH��

��! 1XPEHU�DSSHDULQJ�LQ�SDUHQWKHVLV�LV�WKH�GHIDXOW�YDOXH�DIWHU�SHUIRUPLQJ�D���:LUH�LQLWLDOL]DWLRQ�

7DEOH����� 'LJLWDO�0XOWL�)XQFWLRQ�,QSXW�6HWWLQJV
6HWWLQJ )XQFWLRQ 3DJH 6HWWLQJ )XQFWLRQ 3DJH

� ��:LUH�6HTXHQFH �� �� 8S�&RPPDQG ��� /2&$/�5(027(�6HOHFWLRQ �� �� 'RZQ�&RPPDQG
� 6HULDO�&RPPXQLFDWLRQ�5HIHUHQFH�6HOHFWLRQ �� �� )DXOW�5HVHW ��
� 0XOWL�6WHS�6SHHG�5HIHUHQFH��

��
�� )DVW�6WRS��1�2�� ��

� 0XOWL�6WHS�6SHHG�5HIHUHQFH�� �� )DVW�VWRS��1�&�� ��
� 0XOWL�6WHS�6SHHG�5HIHUHQFH�� ���WR��) ([WHUQDO�)DXOW ��
� -RJ�5HIHUHQFH�6HOHFWLRQ �� �� )RUZDUG�5XQ�6WRS����ZLUH�VHTXHQFH� ��� $FFHO�'HFHO�7LPH�� �� �� 5HYHUVH�5XQ�6WRS����ZLUH�VHTXHQFH�
� %DVHEORFN�&RPPDQG��1�2�� �� �� ([WHUQDO�6SHHG�6HDUFK�&RPPDQG�� ��� %DVHEORFN�&RPPDQG��1�&�� �� ([WHUQDO�6SHHG�6HDUFK�&RPPDQG��
$ $FFHO�'HFHO�5DPS�+ROG �� �� &RPPXQLFDWLRQV�7HVW�0RGH ��
) 1RW�XVHG�7KURXJK�0RGH ��

6HWWLQJ������:LUH�6HTXHQFH
:KHQ�RQH�RI�WKH�GLJLWDO�LQSXWV�LV�SURJUDPPHG�IRU���:LUH�FRQWURO��WKDW�LQSXW�EHFRPHV�D�IRUZDUG�UHYHUVH�GLUHFWLRQDO�LQSXW�
6��EHFRPHV�WKH�5XQ�FRPPDQG�LQSXW��DQG�6��EHFRPHV�WKH�6WRS�FRPPDQG�LQSXW�
7KH�GULYH�ZLOO�VWDUW�WKH�PRWRU�ZKHQ�WKH�5XQ�LQSXW�6��LV�FORVHG�IRU�ORQJHU�WKDQ����PV��7KH�GULYH�ZLOO�VWRS�WKH�RSHUDWLRQ
ZKHQ�WKH�6WRS�LQSXW�6��LV�UHOHDVHG�IRU�D�EULHI�PRPHQW��:KHQHYHU�WKH�LQSXW�SURJUDPPHG�IRU���:LUH�VHTXHQFH�LV�RSHQ��WKH
GULYH�ZLOO�EH�VHW�IRU�IRUZDUG�GLUHFWLRQ��,I�WKH�LQSXW�LV�FORVHG��WKH�GULYH�LV�VHW�IRU�UHYHUVH�GLUHFWLRQ�

1RWH� :KHQ���:LUH�VHTXHQFH�LV�VHOHFWHG�WKH�5XQ�DQG�6WRS�FRPPDQG�PXVW�EH�LQSXW�DW�6��DQG�6��

6�

6�

6�

6&

5XQ�&RPPDQG��5XQV�ZKHQ�&ORVHG�

'5,9(6WRS�6ZLWFK
�1�&��

5XQ�6ZLWFK
�1�2��

6WRS�&RPPDQG��6WRSV�ZKHQ�2SHQ�

):'�5(9��0XOWL�)XQFWLRQ�,QSXW�
�+����� ���

6HTXHQFH�,QSXW�&RPPRQ

)LJXUH����� ��:LUH�6HTXHQFH�:LULQJ�'LDJUDP

��� +��7HUPLQDO�)XQFWLRQV
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���PV�PLQ�

5XQ�FRPPDQG

2))��VWRSSHG�

&DQ�EH�HLWKHU�21�RU�2))

2))��IRUZDUG�

0RWRU�VSHHG

)RUZDUG�UHYHUVH
FRPPDQG

6WRS�FRPPDQG

6WRS 5HYHUVH 6WRS )RZDUG

7,0(

)RUZDUG

21��UHYHUVH�

)LJXUH����� ��:LUH�6HTXHQFH

1RWH� �� 7KH�5XQ�DQG�6WRS�FRPPDQG�PXVW�EH�RSHQ�FORVHG�IRU�D�VKRUW�PRPHQW�RQO\�WR�VWDUW�DQG�VWRS�WKH�GULYH�
�� ,I�WKH�5XQ�FRPPDQG�LV�DFWLYH�DW�SRZHU�XS�DQG�E����� ����5XQ�FRPPDQG�DW�SRZHU�XS�QRW�DFFHSWHG���WKH�5XQ�/('�ZLOO�IODVK�WR�LQGLFDWH

WKDW�SURWHFWLYH�IXQFWLRQV�DUH�RSHUDWLQJ��,I�UHTXLUHG�E\�WKH�DSSOLFDWLRQ��VHW�E�����WR�³�´�WR�KDYH�WKH�5XQ�FRPPDQG�LVVXHG�DXWRPDWLFDOO\
DV�VRRQ�DV�WKH�GULYH�LV�SRZHUHG�XS�

:$51,1*��6XGGHQ�0RYHPHQW�+D]DUG��7KH�GULYH�PD\�VWDUW�XQH[SHFWHGO\�LQ�UHYHUVH�GLUHFWLRQ�DIWHU�SRZHU�XS�LI�LW�LV�ZLUHG�IRU���:LUH
VHTXHQFH�EXW�VHW�XS�IRU���:LUH�VHTXHQFH��GHIDXOW���:KHQ�XVLQJ���:LUH�VHTXHQFH�ILUVW�VHW�WKH�GULYH�SURSHUO\��+����� ����DQG�WKHQ
FRQQHFW�WKH�FRQWURO�ZLUHV��0DNH�VXUH�E�����LV�VHW�WR�³�´��GULYH�GRHV�QRW�DFFHSW�5XQ�FRPPDQG�DFWLYH�DW�SRZHU�XS���:KHQ�LQLWLDOL]LQJ�WKH
GULYH�XVH���:LUH�LQLWLDOL]DWLRQ��)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�IURP�PRYLQJ�HTXLSPHQW�

6HWWLQJ����/2&$/�5(027(�6HOHFWLRQ
7KLV�VHWWLQJ�DOORZV�WKH�LQSXW�WHUPLQDO�WR�GHWHUPLQH�LI�WKH�GULYH�ZLOO�UXQ�LQ�/2&$/�PRGH�RU�5(027(�PRGH�

6WDWXV 'HVFULSWLRQ
&ORVHG /2&$/��)UHTXHQF\�UHIHUHQFH�DQG�5XQ�FRPPDQG�DUH�LQSXW�IURP�WKH�GLJLWDO�RSHUDWRU�
2SHQ 5(027(��)UHTXHQF\�UHIHUHQFH�DQG�5XQ�FRPPDQG�DUH�LQSXW�IURP�WKH�VHOHFWHG�H[WHUQDO�UHIHUHQFH���E�±���E�±���

1RWH� �� ,I�RQH�RI�WKH�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDOV�LV�VHW�WR�IRU�/2&$/�5(027(��WKHQ�WKH�/2�5(�NH\�RQ�WKH�RSHUDWRU�ZLOO�EH�GLVDEOHG�
�� :KHQ�WKH�GULYH�LV�VHW�WR�/2&$/��WKH�/2�5(�/('�ZLOO�OLJKW�
�� 7KH�GHIDXOW�VHWWLQJ�RI�WKH�GULYH�LV�QRW�WR�DOORZ�VZLWFKLQJ�EHWZHHQ�/2&$/�DQG�5(027(�GXULQJ�UXQ��WR�5HIHU�WR�E������/2&$/�

5(027(�5XQ�6HOHFWLRQ�RQ�SDJH����LI�WKLV�IHDWXUH�LV�UHTXLUHG�E\�WKH�DSSOLFDWLRQ�

6HWWLQJ����6HULDO�&RPPXQLFDWLRQ�5HIHUHQFH�6HOHFWLRQ
7KLV�IXQFWLRQ�FDQ�EH�XVHG�WR�VZLWFK�WKH�5XQ�FRPPDQG�DQG�IUHTXHQF\�UHIHUHQFH�VRXUFH�IURP�WKH�FXUUHQW�VHOHFWLRQ��/2&$/
RU�E���������WR�6HULDO�&RPPXQLFDWLRQ�

6WDWXV 'HVFULSWLRQ
2SHQ /2&$/�RU�WKH�VRXUFH�GHILQHG�E\�SDUDPHWHUV�E�������
&ORVHG 5XQ�FRPPDQG�DQG�IUHTXHQF\�UHIHUHQFH�DUH�VHW�E\�6HULDO�&RPPXQLFDWLRQV�YLD�0(02%86�0RGEXV

1RWH� 7KH�GHIDXOW�VHWWLQJ�RI�WKH�GULYH�LV�QRW�WR�DOORZ�VZLWFKLQJ�UHIHUHQFH�VRXUFHV�GXULQJ�UXQ��5HIHU�WR�E������/2&$/�5(027(�5XQ�
6HOHFWLRQ�RQ�SDJH����LI�WKLV�IHDWXUH�LV�UHTXLUHG�E\�WKH�DSSOLFDWLRQ�

6HWWLQJ���WR����0XOWL�6WHS�6SHHG�5HIHUHQFH���WR��
8VHG�WR�VZLWFK�0XOWL�6WHS�6SHHG�IUHTXHQF\�UHIHUHQFHV�G�����WR�G�����E\�GLJLWDO�LQSXWV��5HIHU�WR�G�����WR�G������G������
)UHTXHQF\�5HIHUHQFH���WR���DQG�-RJ�5HIHUHQFH�RQ�SDJH����IRU�GHWDLOV�
6HWWLQJ����-RJ�)UHTXHQF\�5HIHUHQFH�6HOHFWLRQ
8VHG�WR�VHOHFW�WKH�-RJ�IUHTXHQF\�VHW�LQ�SDUDPHWHU�G�����DV�DFWLYH�IUHTXHQF\�UHIHUHQFH��5HIHU�WR�G�����WR�G������G������
)UHTXHQF\�5HIHUHQFH���WR���DQG�-RJ�5HIHUHQFH�RQ�SDJH����IRU�GHWDLOV�

6HWWLQJ����$FFHO�'HFHO�7LPH�6HOHFWLRQ��
8VHG�WR�VZLWFK�EHWZHHQ�DFFHO�GHFHO�WLPHV���DQG����5HIHU�WR�&�����WR�&������$FFHO�'HFHO�7LPHV���DQG���RQ�SDJH����IRU
GHWDLOV�

6HWWLQJ������([WHUQDO�%DVHEORFN��1�2���DQG�([WHUQDO�%DVHEORFN��1�&��
6HWWLQJ���RU���DVVLJQ�WKH�%DVHEORFN�FRPPDQG�WR�GLJLWDO�LQSXW�WHUPLQDOV��:KHQ�WKH�GULYH�UHFHLYHV�D�%DVHEORFN�FRPPDQG�
WKH�RXWSXW�WUDQVLVWRU�VWRS�VZLWFKLQJ�DQG�WKH�PRWRU�FRDVWV�WR�VWRS��'XULQJ�WKLV�WLPH��WKH�DODUP�³EE´�ZLOO�IODVK�RQ�WKH�/('
RSHUDWRU�WR�LQGLFDWH�EDVHEORFN��)RU�PRUH�LQIRUPDWLRQ�RQ�DODUPV��5HIHU�WR�$ODUP�'HWHFWLRQ�RQ�SDJH������:KHQ�EDVHEORFN
HQGV�DQG�D�5XQ�FRPPDQG�LV�DFWLYH��WKH�GULYH�SHUIRUPV�6SHHG�6HDUFK�WR�JHW�WKH�PRWRU�UXQQLQJ�DJDLQ�

2SHUDWLRQ ,QSXWV
6HWWLQJ����1�2�� 6HWWLQJ����1�&��

1RUPDO�RSHUDWLRQ 2SHQ &ORVHG
%DVHEORFN��,QWHUUXSW�RXWSXW� &ORVHG 2SHQ

��� +��7HUPLQDO�)XQFWLRQV
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127,&(��,I�XVLQJ�EDVHEORFN�LQ�KRLVW�DSSOLFDWLRQV��PDNH�VXUH�WKH�EUDNH�FORVHV�ZKHQ�WKH�GULYH�RXWSXW�LV�FXW�RII�E\�D�%DVHEORFN�LQSXW�
)DLOXUH�WR�GR�VR�ZLOO�UHVXOW�LQ�WKH�PRWRU�VXGGHQO\�FRDVWLQJ�ZKHQ�WKH�%DVHEORFN�FRPPDQG�LV�HQWHUHG��FDXVLQJ�WKH�ORDG�WR�VOLS�

%HJLQ�6SHHG�6HDUFK�IURP�WKH�
SUHYLRXV�IUHTXHQF\�UHIHUHQFH�

5XQ�FRPPDQG

%DVHEORFN�LQSXW

)UHTXHQF\��
UHIHUHQFH

2XWSXW�IUHTXHQF\

2)) 21

2XWSXW�RII��PRWRU�FRDVWV

21
%DVHEORFN�
UHOHDVH

)LJXUH����� %DVHEORFN�2SHUDWLRQ�'XULQJ�5XQ

6HWWLQJ�$��$FFHO�'HFHO�5DPS�+ROG
:KHQ�WKH�GLJLWDO�LQSXW�SURJUDPPHG�IRU�WKH�$FFHO�'HFHO�5DPS�+ROG�IXQFWLRQ�FORVHV��WKH�GULYH�ZLOO�ORFN���KROG���WKH�RXWSXW
IUHTXHQF\��$OO�DFFHOHUDWLRQ�RU�GHFHOHUDWLRQ�ZLOO�FHDVH��DQG�WKH�GULYH�ZLOO�KROG�WKH�FXUUHQW�VSHHG��$FFHOHUDWLRQ�RU�GHFHOHUDWLRQ
ZLOO�UHVXPH�RQFH�WKH�LQSXW�LV�RSHQHG�DJDLQ�
,I�WKH�$FFHO�'HFHO�5DPS�+ROG�IXQFWLRQ�LV�HQDEOHG��G����� �����WKH�GULYH�ZLOO�VDYH�WKH�RXWSXW�IUHTXHQF\�WR�PHPRU\�ZKHQHYHU
WKH�5DPS�+ROG�LQSXW�LV�FORVHG��:KHQ�WKH�GULYH�LV�UHVWDUWHG�DIWHU�VWRS�RU�DIWHU�SRZHU�VXSSO\�LQWHUUXSWLRQ��WKH�RXWSXW�IUHTXHQF\
WKDW�ZDV�VDYHG�ZLOO�EHFRPH�WKH�IUHTXHQF\�UHIHUHQFH��SURYLGHG�WKDW�WKH�$FFHO�'HFHO�5DPS�+ROG�LQSXW�LV�VWLOO�FORVHG���5HIHU�
WR�G������)UHTXHQF\�5HIHUHQFH�+ROG�)XQFWLRQ�6HOHFWLRQ�RQ�SDJH����IRU�GHWDLOV�
6HWWLQJ�)��1RW�8VHG�7KURXJK�0RGH
$Q\�GLJLWDO�LQSXW�WKDW�LV�QRW�XVHG�VKRXOG�EH�VHW�WR�)��:KHQ�VHW�WR�³)´��DQ�LQSXW�GRHV�QRW�WULJJHU�DQ\�IXQFWLRQ�LQ�WKH�GULYH�
6HWWLQJ�)��KRZHYHU��VWLOO�DOORZV�WKH�LQSXW�VWDWXV�WR�EH�UHDG�RXW�E\�D�3/&�YLD�DQ�RSWLRQDO�0(02%86�0RGEXV
FRPPXQLFDWLRQV�LQWHUIDFH��7KLV�ZD\�H[WHUQDO�VHQVRUV�FDQ�EH�FRQQHFWHG�WR�XQXVHG�GULYH�GLJLWDO�LQSXWV��WKXV�UHGXFLQJ�WKH
QHHG�IRU�VHSDUDWH�3/&�,�2�XQLWV�

6HWWLQJ��������8S�'RZQ�&RPPDQG
8VLQJ�WKH�8S�'RZQ�IXQFWLRQ�DOORZV�WKH�IUHTXHQF\�UHIHUHQFH�WR�EH�VHW�E\�WZR�SXVK�EXWWRQV��2QH�GLJLWDO�LQSXW�PXVW�EH
SURJUDPPHG�DV�WKH�8S�LQSXW��+���� �����WR�LQFUHDVH�WKH�IUHTXHQF\�UHIHUHQFH��WKH�RWKHU�RQH�PXVW�EH�SURJUDPPHG�DV�WKH
'RZQ�LQSXW��+���� �����WR�GHFUHDVH�WKH�IUHTXHQF\�UHIHUHQFH�
7KH�8S�'RZQ�IXQFWLRQ�KDV�SULRULW\�RYHU�WKH�IUHTXHQF\�UHIHUHQFHV�GLJLWDO�RSHUDWRU�DQG�DQDORJ�LQSXWV��E����� ��������,I�WKH
8S�'RZQ�IXQFWLRQ�LV�XVHG��WKHQ�UHIHUHQFHV�SURYLGHG�E\�WKHVH�VRXUFHV�ZLOO�EH�GLVUHJDUGHG�
7KH�LQSXWV�RSHUDWH�DV�VKRZQ�LQ�WKH�WDEOH�EHORZ�

6WDWXV 'HVFULSWLRQ8S����� 'RZQ�����
2SHQ 2SHQ +ROG�FXUUHQW�IUHTXHQF\�UHIHUHQFH
&ORVHG 2SHQ ,QFUHDVH�IUHTXHQF\�UHIHUHQFH
2SHQ &ORVHG 'HFUHDVH�IUHTXHQF\�UHIHUHQFH
&ORVHG &ORVHG +ROG�FXUUHQW�IUHTXHQF\�UHIHUHQFH

1RWH� �� $Q�R3(���DODUP�ZLOO�RFFXU�ZKHQ�RQO\�RQH�RI�WKH�IXQFWLRQV�8S�'RZQ�LV�SURJUDPPHG�IRU�D�GLJLWDO�LQSXW�
�� $Q�R3(���DODUP�ZLOO�RFFXU�LI�WKH�8S�'RZQ�IXQFWLRQ�LV�DVVLJQHG�WR�WKH�WHUPLQDOV�ZKLOH�DQRWKHU�LQSXW�LV�SURJUDPPHG�IRU�WKH�$FFHO�

'HFHO�5DPS�+ROG�IXQFWLRQ��)RU�PRUH�LQIRUPDWLRQ�RQ�DODUPV��5HIHU�WR�'ULYH�$ODUPV��)DXOWV��DQG�(UURUV�RQ�SDJH�����
�� 7KH�8S�'RZQ�IXQFWLRQ�FDQ�RQO\�EH�XVHG�IRU�H[WHUQDO�UHIHUHQFH����&RQVLGHU�WKLV�ZKHQ�XVLQJ�8S�'RZQ�DQG�WKH�H[WHUQDO�UHIHUHQFH

VZLWFKLQJ�IXQFWLRQ��+����� ����

8VLQJ�WKH�8S�'RZQ�)XQFWLRQ�ZLWK�)UHTXHQF\�5HIHUHQFH�+ROG��G�����
� :KHQ�WKH�IUHTXHQF\�UHIHUHQFH�KROG�IXQFWLRQ�LV�GLVDEOHG��G����� �����WKH�8S�'RZQ�IUHTXHQF\�UHIHUHQFH�ZLOO�EH�UHVHW�WR
��ZKHQ�WKH�5XQ�FRPPDQG�LV�FOHDUHG�RU�WKH�SRZHU�LV�F\FOHG�

� :KHQ�G����� ����WKH�GULYH�ZLOO�VDYH�WKH�IUHTXHQF\�UHIHUHQFH�VHW�E\�WKH�8S�'RZQ�IXQFWLRQ��:KHQ�WKH�5XQ�FRPPDQG�RU
WKH�SRZHU�LV�F\FOHG��WKH�GULYH�ZLOO�UHVWDUW�ZLWK�WKH�UHIHUHQFH�YDOXH�WKDW�ZDV�VDYHG��7KH�YDOXH�WKDW�ZDV�VDYHG�FDQ�EH�UHVHW
E\�FORVLQJ�HLWKHU�WKH�8S�RU�'RZQ�LQSXW�ZLWKRXW�KDYLQJ�D�5XQ�FRPPDQG�DFWLYH��5HIHU�WR�G������)UHTXHQF\�5HIHUHQFH�
+ROG�)XQFWLRQ�6HOHFWLRQ�RQ�SDJH����

8VLQJ�WKH�8S�'RZQ�)XQFWLRQ�ZLWK�)UHTXHQF\�5HIHUHQFH�/LPLWV
7KH�XSSHU�IUHTXHQF\�UHIHUHQFH�OLPLW�LV�GHWHUPLQHG�E\�SDUDPHWHU�G�����

��� +��7HUPLQDO�)XQFWLRQV
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7KH�YDOXH�IRU�WKH�ORZHU�IUHTXHQF\�UHIHUHQFH�OLPLW�FDQ�EH�VHW�E\�DQ�DQDORJ�LQSXW�RU�SDUDPHWHU�G������:KHQ�D�5XQ�FRPPDQG
LV�DSSOLHG��WKH�ORZHU�OLPLWV�ZRUN�DV�IROORZV�
� ,I�WKH�ORZHU�OLPLW�LV�VHW�E\�SDUDPHWHU�G�����RQO\��WKH�GULYH�ZLOO�DFFHOHUDWH�WR�WKLV�OLPLW�DV�VRRQ�DV�D�5XQ�FRPPDQG�LV
HQWHUHG�

� ,I�WKH�ORZHU�OLPLW�LV�GHWHUPLQHG�E\�DQ�DQDORJ�LQSXW�RQO\��WKH�GULYH�ZLOO�DFFHOHUDWH�WR�WKH�OLPLW�DV�ORQJ�DV�WKH�5XQ�FRPPDQG
DQG�DQ�8S�RU�'RZQ�FRPPDQG�DUH�DFWLYH��,W�ZLOO�QRW�VWDUW�UXQQLQJ�LI�RQO\�WKH�5XQ�FRPPDQG�LV�RQ�

� ,I�WKH�ORZHU�OLPLW�LV�VHW�E\�ERWK�DQ�DQDORJ�LQSXW�DQG�G������DQG�WKH�DQDORJ�OLPLW�LV�KLJKHU�WKDQ�WKH�G�����YDOXH��WKH�GULYH
ZLOO�DFFHOHUDWH�WR�WKH�G�����YDOXH�ZKHQ�D�5XQ�FRPPDQG�LV�LQSXW��2QFH�WKH�G�����YDOXH�LV�UHDFKHG��LW�ZLOO�FRQWLQXH
DFFHOHUDWLRQ�WR�WKH�DQDORJ�OLPLW�RQO\�LI�DQ�8S�RU�'RZQ�FRPPDQG�LV�VHW�

)LJXUH������VKRZV�DQ�8S�'RZQ�IXQFWLRQ�H[DPSOH�ZLWK�D�ORZHU�IUHTXHQF\�UHIHUHQFH�OLPLW�VHW�E\�G�����DQG�WKH�IUHTXHQF\
UHIHUHQFH�KROG�IXQFWLRQ�HQDEOHG�GLVDEOHG�

$FFHOHUDWHV�WR
ORZHU�OLPLW

2XWSXW�IUHTXHQF\
XSSHU�OLPLW

/RZHU�OLPLW

):'�UXQ�VWRS

8S�FRPPDQG

'RZQ�FRPPDQG

3RZHU�VXSSO\

6DPH�
IUHTXHQF\

G����� ��

G����� ��

2121

21

21

21

)UHTXHQF\��
UHIHUHQFH
UHVHW

)LJXUH����� 8S�'RZQ�&RPPDQG�2SHUDWLRQ

6HWWLQJ�����)DXOW�5HVHW
:KHQHYHU�WKH�GULYH�GHWHFWV�D�IDXOW�FRQGLWLRQ��WKH�IDXOW�RXWSXW�FRQWDFW�ZLOO�FORVH�DQG�WKH�GULYH¶V�RXWSXW�ZLOO�VKXW�RII��7KH
PRWRU�WKHQ�FRDVWV�WR�VWRS��VSHFLILF�VWRSSLQJ�PHWKRGV�FDQ�EH�VHOHFWHG�IRU�VRPH�IDXOWV�VXFK�DV�/�����IRU�PRWRU�RYHUKHDW��
2QFH�WKH�5XQ�FRPPDQG�LV�UHPRYHG��WKH�IDXOW�FDQ�EH�FOHDUHG�E\�HLWKHU�WKH�5(6(7�NH\�RQ�WKH�GLJLWDO�RSHUDWRU�RU�E\�FORVLQJ
D�GLJLWDO�LQSXW�FRQILJXUHG�DV�D�)DXOW�5HVHW��+����� �����

1RWH� )DXOW�5HVHW�FRPPDQGV�DUH�LJQRUHG�DV�ORQJ�DV�WKH�5XQ�FRPPDQG�LV�SUHVHQW��7R�UHVHW�D�IDXOW��ILUVW�UHPRYH�WKH�5XQ�FRPPDQG�

6HWWLQJ��������)DVW�VWRS��1�2��1�&��
7KH�)DVW�VWRS�IXQFWLRQ�RSHUDWHV�PXFK�OLNH�DQ�HPHUJHQF\�VWRS�LQSXW�WR�WKH�GULYH��,I�D�)DVW�VWRS�FRPPDQG�LV�LQSXW�ZKLOH�WKH
GULYH�LV�UXQQLQJ��WKH�GULYH�ZLOO�GHFHOHUDWH�WR�D�VWRS�E\�WKH�GHFHOHUDWLRQ�WLPH�VHW�WR�&������5HIHU�WR�&������)DVW�VWRS�
7LPH�RQ�SDJH������7KH�GULYH�FDQ�RQO\�EH�UHVWDUWHG�DIWHU�LV�KDV�FRPH�WR�D�FRPSOHWH�VWRS��WKH�)DVW�VWRS�LQSXW�LV�RII��DQG�WKH
5XQ�FRPPDQG�KDV�EHHQ�VZLWFKHG�RII�
� 7R�WULJJHU�WKH�)DVW�VWRS�IXQFWLRQ�ZLWK�D�1�2��VZLWFK��VHW�+����� ���
� 7R�WULJJHU�WKH�)DVW�VWRS�IXQFWLRQ�ZLWK�D�1�&��VZLWFK��VHW�+����� ���
)LJXUH������VKRZV�DQ�RSHUDWLRQ�H[DPSOH�RI�)DVW�VWRS�

5XQ�6WRS

7,0(

)DVW�6WRS�
+�������� ���

'HFHOHUDWHV�DW�&����

21 21

2121

2XWSXW�)UHTXHQF\

)LJXUH����� )DVW�VWRS�6HTXHQFH

127,&(��5DSLG�GHFHOHUDWLRQ�FDQ�WULJJHU�DQ�RYHUYROWDJH�IDXOW��:KHQ�IDXOWHG��WKH�GULYH�RXWSXW�VKXWV�RII��DQG�WKH�PRWRU�FRDVWV��7R�DYRLG
WKLV�XQFRQWUROOHG�PRWRU�VWDWH�DQG�WR�HQVXUH�WKDW�WKH�PRWRU�VWRSV�TXLFNO\�DQG�VDIHO\��VHW�DQ�DSSURSULDWH�)DVW�VWRS�WLPH�WR�&�����

��� +��7HUPLQDO�)XQFWLRQV
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6HWWLQJ����WR��)��([WHUQDO�)DXOW
%\�XVLQJ�WKH�([WHUQDO�)DXOW�IXQFWLRQ��WKH�GULYH�FDQ�EH�VWRSSHG�ZKHQ�SUREOHPV�RFFXU�ZLWK�H[WHUQDO�GHYLFHV�
7R�XVH�WKH�H[WHUQDO�IDXOW�IXQFWLRQ��VHW�RQH�RI�WKH�PXOWL�IXQFWLRQ�GLJLWDO�LQSXWV�WR�DQ\�YDOXH�EHWZHHQ����WR��)��7KH�RSHUDWRU
ZLOO�GLVSOD\�()��ZKHUH���LV�WKH�QXPEHU�RI�WKH�WHUPLQDO��WHUPLQDO�6���WR�ZKLFK�WKH�H[WHUQDO�IDXOW�VLJQDO�LV�DVVLJQHG�
)RU�H[DPSOH��LI�DQ�H[WHUQDO�IDXOW�VLJQDO�LV�LQSXW�WR�WHUPLQDO�6���³()�´�ZLOO�EH�GLVSOD\HG�
6HOHFW�WKH�YDOXH�WR�EH�VHW�LQ�+�����IURP�D�FRPELQDWLRQ�RI�DQ\�RI�WKH�IROORZLQJ�WKUHH�FRQGLWLRQV�
� 6LJQDO�LQSXW�OHYHO�IURP�SHULSKHUDO�GHYLFHV��1�2��1�&��
� ([WHUQDO�IDXOW�GHWHFWLRQ�PHWKRG
� 2SHUDWLRQ�DIWHU�H[WHUQDO�IDXOW�GHWHFWLRQ
7KH�IROORZLQJ�WDEOH�VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�FRQGLWLRQV�DQG�WKH�YDOXH�VHW�WR�+�����

6HWWLQJ
7HUPLQDO�6WDWXV���! 'HWHFWLRQ�0HWKRG���! 6WRSSLQJ�0HWKRG

1�2� 1�&� $OZD\V
'HWHFWHG

'HWHFWHG
GXULQJ�5XQ

RQO\
5DPS�WR�6WRS

�IDXOW�
&RDVW�WR�6WRS

�IDXOW�
)DVW�VWRS
�IDXOW�

$ODUP�2QO\
�FRQWLQXH
UXQQLQJ�

�� 2 � 2 � 2 � � �
�� � 2 2 � 2 � � �
�� 2 � � 2 2 � � �
�� � 2 � 2 2 � � �
�� 2 � 2 � � 2 � �
�� � 2 2 � � 2 � �
�� 2 � � 2 � 2 � �
�� � 2 � 2 � 2 � �
�� 2 � 2 � � � 2 �
�� � 2 2 � � � 2 �
�$ 2 � � 2 � � 2 �
�% � 2 � 2 � � 2 �
�& 2 � 2 � � � � 2
�' � 2 2 � � � � 2
�( 2 � � 2 � � � 2
�) � 2 � 2 � � � 2

��! 'HWHUPLQH�WKH�WHUPLQDO�VWDWXV�IRU�HDFK�IDXOW��L�H���ZKHWKHU�WKH�WHUPLQDO�LV�QRUPDOO\�RSHQ�RU�QRUPDOO\�FORVHG�
��! 'HWHUPLQH�ZKHWKHU�GHWHFWLRQ�IRU�HDFK�IDXOW�VKRXOG�EH�HQDEOHG�RQO\�GXULQJ�UXQ�RU�DOZD\V�GHWHFWHG�

6HWWLQJ��������)RUZDUG�5XQ�5HYHUVH�5XQ�&RPPDQG�IRU���:LUH�6HTXHQFH
6HWV�WKH�GULYH�IRU���:LUH�VHTXHQFH�
:KHQ�WKH�LQSXW�VHW�WR����LV�FORVHG��WKH�GULYH�RSHUDWHV�LQ�WKH�IRUZDUG�GLUHFWLRQ��:KHQ�WKH�LQSXW�VHW�IRU����LV�FORVHG��WKH�GULYH
ZLOO�RSHUDWH�LQ�UHYHUVH��&ORVLQJ�ERWK�LQSXWV�DW�WKH�VDPH�WLPH�ZLOO�UHVXOW�LQ�DQ�H[WHUQDO�IDXOW�

1RWH� 7KHVH�IXQFWLRQV�DUH�DVVLJQHG�WR�WKH�WHUPLQDOV�6��DQG�6��ZKHQ�WKH�GULYH�LV�LQLWLDOL]HG�IRU���:LUH�VHTXHQFH�

6�

6�

6&

'ULYH
)RUZDUG�5XQ

5HYHUVH�5XQ

'LJLWDO�,QSXW�&RPPRQ

)LJXUH����� ([DPSOH�:LULQJ�'LDJUDP�IRU���:LUH�6HTXHQFH

6HWWLQJ��������6SHHG�6HDUFK����
7KHVH�LQSXW�IXQFWLRQV�FDQ�EH�XVHG�WR�HQDEOH�6SHHG�6HDUFK��:KHQ�WKH�6SHHG�6HDUFK���LQSXW��+����� �����LV�HQDEOHG�WKH
GULYH�ZLOO�VHDUFK�WKH�PRWRU�VSHHG�VWDUWLQJ�IURP�WKH�PD[LPXP�RXWSXW�IUHTXHQF\��:LWK�6SHHG�6HDUFK���LQSXW��+����� 
����HQDEOHG�WKH�6SHHG�6HDUFK�ZLOO�EH�SHUIRUPHG�VWDUWLQJ�IURP�WKH�IUHTXHQF\�UHIHUHQFH�

1RWH� 2SHUDWRU�HUURU�R3(���ZLOO�UHVXOW�LI�ERWK�6SHHG�6HDUFK���DQG�6SHHG�6HDUFK���DUH�VHW�WR�WKH�LQSXW�WHUPLQDOV�DW�WKH�VDPH�WLPH�

6HWWLQJ�����&RPPXQLFDWLRQ�7HVW�0RGH
,I�D�56���������FRPPXQLFDWLRQV�RSWLRQV�LV�DWWDFKHG�WR�WKH�GULYH��WKLV�IXQFWLRQ�FDQ�EH�XVHG�WR�SHUIRUP�D�VHOI�GLDJQRVLV�RI
WKH�FRPPXQLFDWLRQ�LQWHUIDFH��7KH�GULYH�WUDQVPLWV�GDWD�DQG�WKHQ�FRQILUPV�WKH�FRPPXQLFDWLRQV�DUH�UHFHLYHG�QRUPDOO\��5HIHU�
WR�6HOI�'LDJQRVWLFV�RQ�SDJH�����IRU�GHWDLOV�RQ�KRZ�WR�XVH�WKLV�IXQFWLRQ�

��� +��7HUPLQDO�)XQFWLRQV
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� +���0XOWL�)XQFWLRQ�2XWSXW
� +������7HUPLQDO�0$�0%�0&�)XQFWLRQ�6HOHFWLRQ
7KH�GULYH�KDV�D�PXOWL�IXQFWLRQ�RXWSXW�WHUPLQDO��6HW�SDUDPHWHU�+�����EHWZHHQ���DQG���'�WR�DVVLJQ�IXQFWLRQV�WR�WKLV�WHUPLQDO�
'HIDXOW�YDOXHV�DUH�OLVWHG�LQ�WKH�IROORZLQJ�WDEOH�

1R� 3DUDPHWHU�1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� 7HUPLQDO�0$��0%�DQG�0&�)XQFWLRQ�6HOHFWLRQ��UHOD\� ��WR���' (��)DXOW

1RWH� ,I�QRW�XVLQJ�DQ�LQSXW�WHUPLQDO�RU�LI�XVLQJ�LW�LQ�WKH�WKURXJK�PRGH��EH�VXUH�WR�VHW�WKDW�WHUPLQDO�WR�³)´�

7DEOH����� 0XOWL�)XQFWLRQ�2XWSXW�7HUPLQDO�6HWWLQJV
6HWWLQJ )XQFWLRQ 3DJH 6HWWLQJ )XQFWLRQ 3DJH

� 'XULQJ�5XQ �� ( )DXOW ��
� =HUR�6SHHG �� ) 1RW�XVHG�7KURXJK�0RGH ��
� 6SHHG�$JUHH �� �� $ODUP ��
� )UHTXHQF\�'HWHFWLRQ�� �� �� 7RUTXH�'HWHFWLRQ����1�&�� ��
� )UHTXHQF\�'HWHFWLRQ�� �� �$ 'XULQJ�5HYHUVH�2SHUDWLRQ ��
� 'ULYH�5HDG\ �� �( 5HVWDUW�(QDEOHG ��
� '&�%XV�8QGHUYROWDJH �� �& /2&$/�5(027(�6WDWXV ��
� 'XULQJ�%DVHEORFN��1�2�� �� �' 'XULQJ�6SHHG�6HDUFK ��

% 7RUTXH�'HWHFWLRQ����1�2�� �� ����WR���' +��3DUDPHWHU�)XQFWLRQV�5HYHUVHG�2XWSXW
6ZLWFKLQJ�RI���WR��� ��

6HWWLQJ����'XULQJ�5XQ
2XWSXW�FORVHV�ZKHQ�WKH�GULYH�LV�RXWSXWWLQJ�D�YROWDJH�

6WDWXV 'HVFULSWLRQ
2SHQ 'ULYH�LV�VWRSSHG�
&ORVHG $�5XQ�FRPPDQG�LV�LQSXW�RU�WKH�GULYH�LV�GXULQJ�GHFHOHUDWLRQ�RU�GXULQJ�'&�LQMHFWLRQ�

21

21

2))

2))

212))

5XQ�FRPPDQG

%DVHEORFN�
�FRPPDQG

2XWSXW��
IUHTXHQF\

'XULQJ�5XQ

)LJXUH����� 'XULQJ�5XQ�7LPH�&KDUW

6HWWLQJ����=HUR�6SHHG
7HUPLQDO�FORVHV�ZKHQHYHU�WKH�RXWSXW�IUHTXHQF\�IDOOV�EHORZ�WKH�PLQLPXP�RXWSXW�IUHTXHQF\�VHW�WR�(�����

6WDWXV 'HVFULSWLRQ
2SHQ 2XWSXW�IUHTXHQF\�LV�DERYH�WKH�PLQLPXP�RXWSXW�IUHTXHQF\�VHW�WR�(����
&ORVHG 2XWSXW�IUHTXHQF\�LV�OHVV�WKDQ�WKH�PLQLPXP�RXWSXW�IUHTXHQF\�VHW�WR�(����

2))

2XWSXW�IUHTXHQF\
�RU

PRWRU�VSHHG

=HUR�6SHHG
21

(������0D[��2XWSXW�)UHTXHQF\�

)LJXUH����� =HUR�6SHHG�7LPH�&KDUW

6HWWLQJ����6SHHG�$JUHH��IUHI�IRXW�$JUHH��
&ORVHV�ZKHQHYHU�WKH�DFWXDO�RXWSXW�IUHTXHQF\�LV�ZLWKLQ�WKH�FXUUHQW�IUHTXHQF\�UHIHUHQFH�UHJDUGOHVV�RI�WKH�GLUHFWLRQ��SOXV�RU
PLQXV���+]�

��� +��7HUPLQDO�)XQFWLRQV
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6WDWXV 'HVFULSWLRQ
2SHQ 2XWSXW�IUHTXHQF\�GRHV�QRW�PDWFK�WKH�IUHTXHQF\�UHIHUHQFH�ZKLOH�WKH�GULYH�LV�UXQQLQJ�
&ORVHG 2XWSXW�IUHTXHQF\�LV�ZLWKLQ�WKH�UDQJH�RI�IUHTXHQF\�UHIHUHQFH�����+]�

1RWH� 'HWHFWLRQ�ZRUNV�LQ�ERWK�GLUHFWLRQV��IRUZDUG�DQG�UHYHUVH�

��+]

��+]

)UHTXHQF\�
UHIHUHQFH

2XWSXW��
IUHTXHQF\

6SHHG�DJUHH� 212))

)LJXUH����� 6SHHG�$JUHH�7LPH�&KDUW

5HIHU�WR�/������6SHHG�$JUHHPHQW�'HWHFWLRQ�/HYHO�RQ�SDJH�����IRU�GHWDLOV�RQ�VHWWLQJ�WKH�GHWHFWLRQ�ZLGWK�
6HWWLQJ����)UHTXHQF\�'HWHFWLRQ��
2XWSXW�LV�FORVHG�DV�ORQJ�DV�WKH�RXWSXW�IUHTXHQF\�LV�EHORZ�WKH�GHWHFWLRQ�OHYHO�VHW�LQ�/�����SOXV���+]��,W�FORVHV�ZKHQ�WKH
RXWSXW�IUHTXHQF\�IDOOV�EHORZ�/�����

6WDWXV 'HVFULSWLRQ
2SHQ 2XWSXW�IUHTXHQF\�H[FHHGHG�/���������+]�
&ORVHG 2XWSXW�IUHTXHQF\�LV�EHORZ�/�����RU�KDV�QRW�H[FHHGHG�/���������+]�

1RWH� 7KH�GHWHFWLRQ�ZRUNV�LQ�ERWK�IRUZDUG�DQG�UHYHUVH��7KH�YDOXH�RI�/�����ZLOO�EH�XVHG�DV�WKH�GHWHFWLRQ�OHYHO�IRU�ERWK�GLUHFWLRQV�

2XWSXW��
IUHTXHQF\ ��+]

)UHTXHQF\�
GHWHFWLRQ�� 21 2))

��+]

/����

/����

)LJXUH����� )UHTXHQF\�'HWHFWLRQ���7LPH�&KDUW

5HIHU�WR�/������6SHHG�$JUHHPHQW�'HWHFWLRQ�/HYHO�RQ�SDJH�����IRU�GHWDLOV�RQ�VHWWLQJ�WKH�GHWHFWLRQ�ZLGWK�
6HWWLQJ����)UHTXHQF\�'HWHFWLRQ��
2XWSXW�FORVHV�ZKHQHYHU�WKH�RXWSXW�IUHTXHQF\�LV�HTXDO�WR�RU�DERYH�WKH�GHWHFWLRQ�OHYHO�VHW�LQ�/������7KH�RXWSXW�RSHQV�ZKHQ
WKH�RXWSXW�IUHTXHQF\�IDOOV�EHORZ�/�����PLQXV���+]�

6WDWXV 'HVFULSWLRQ
2SHQ 2XWSXW�IUHTXHQF\�LV�EHORZ�/�����PLQXV���+]�RU�KDV�QRW�H[FHHGHG�/�����
&ORVHG 2XWSXW�IUHTXHQF\�H[FHHGHG�/�����

1RWH� 7KH�GHWHFWLRQ�ZRUNV�LQ�ERWK�IRUZDUG�DQG�UHYHUVH��7KH�YDOXH�RI�/�����ZLOO�EH�XVHG�DV�WKH�GHWHFWLRQ�OHYHO�IRU�ERWK�GLUHFWLRQV�

��� +��7HUPLQDO�)XQFWLRQV
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2XWSXW��
IUHTXHQF\ ��+]

)UHTXHQF\�
'HWHFWLRQ�� 212))

��+]

/����

/����

)LJXUH����� )UHTXHQF\�'HWHFWLRQ���7LPH�&KDUW

5HIHU�WR�/������6SHHG�$JUHHPHQW�'HWHFWLRQ�/HYHO�RQ�SDJH�����IRU�GHWDLOV�RQ�VHWWLQJ�WKH�GHWHFWLRQ�ZLGWK�

6HWWLQJ����'ULYH�5HDG\
2XWSXW�FORVHV�ZKHQHYHU�WKH�GULYH�LV�UHDG\�WR�RSHUDWH�WKH�PRWRU�

6WDWXV 'HVFULSWLRQ
2SHQ 'XULQJ�SRZHU�XS��LQLWLDOL]DWLRQ��IDXOW�RU�LQ�3URJUDPPLQJ�0RGH��ZKLOH�E����� ���RU����
&ORVHG 'ULYH�LV�UHDG\�IRU�RSHUDWLRQ�

5HIHU�WR�E������5XQ�&RPPDQG�6HOHFWLRQ�ZKLOH�LQ�3URJUDPPLQJ�0RGH�RQ�SDJH����IRU�GHWDLOV�RQ�WKH�VHWWLQJ�RI�E�����
6HWWLQJ����'&�%XV�8QGHUYROWDJH
2XWSXW�FORVHV�ZKHQHYHU�WKH�'&�EXV�YROWDJH�RU�FRQWURO�FLUFXLW�SRZHU�VXSSO\�GURSV�EHORZ�WKH�WULS�OHYHO��7KH�XQGHUYROWDJH
WULS�OHYHO�GHSHQGV�RQ�WKH�VHWWLQJ�RI�SDUDPHWHU�(������5HIHU�WR�(�����IRU�GHWDLOV��$�IDXOW�LQ�WKH�'&�EXV�FKDUJH�FLUFXLW�ZLOO
DOVR�FDXVH�WKH�'&�%XV�8QGHUYROWDJH�RXWSXW�WR�FORVH�

6WDWXV 'HVFULSWLRQ
2SHQ '&�EXV�YROWDJH�LV�DERYH�WKH�XQGHUYROWDJH�OHYHO�
&ORVHG '&�EXV�YROWDJH�KDV�IDOOHQ�EHORZ�WKH�XQGHUYROWDJH�OHYHO�

6HWWLQJ����'XULQJ�%DVHEORFN��1�2��
2XWSXW�FORVHV�WR�LQGLFDWH�WKDW�WKH�GULYH�LV�LQ�D�EDVHEORFN�VWDWH��:KLOH�%DVHEORFN�LV�H[HFXWHG��RXWSXW�WUDQVLVWRUV�DUH�QRW
VZLWFKHG�DQG�QR�YROWDJH�ZLOO�EH�RXWSXW�

6WDWXV 'HVFULSWLRQ
2SHQ 'ULYH�LV�QRW�LQ�D�EDVHEORFN�VWDWH�
&ORVHG %DVHEORFN�LV�EHLQJ�H[HFXWHG�

6HWWLQJV�%�DQG�����7RUTXH�'HWHFWLRQ��1�2��1�&��
7KHVH�GLJLWDO�RXWSXW�IXQFWLRQV�FDQ�EH�XVHG�WR�VLJQDO�DQ�RYHUWRUTXH�VLWXDWLRQ�WR�DQ�H[WHUQDO�GHYLFH�
6HW�XS�WKH�WRUTXH�GHWHFWLRQ�DQG�VHOHFW�WKH�RXWSXW�IXQFWLRQ�IURP�WKH�WDEOH�EHORZ��5HIHU�WR�/���7RUTXH�'HWHFWLRQ�RQ�SDJH�
����IRU�GHWDLOV�

6HWWLQJ 6WDWXV 'HVFULSWLRQ

% &ORVHG
7RUTXH�'HWHFWLRQ��1�2���
2XWSXW�FXUUHQW�WRUTXH�H[FHHGV�WKH�WRUTXH�YDOXH�VHW�LQ�SDUDPHWHU�/�����IRU�ORQJHU�WKDQ�WKH�WLPH�VSHFLILHG�LQ
SDUDPHWHU�/�����

�� 2SHQ
7RUTXH�'HWHFWLRQ��1�&���
2XWSXW�FXUUHQW�WRUTXH�H[FHHGV�WKH�WRUTXH�YDOXH�VHW�LQ�SDUDPHWHU�/�����IRU�ORQJHU�WKDQ�WKH�WLPH�VSHFLILHG�LQ
SDUDPHWHU�/�����

6HWWLQJ�(��)DXOW
7KH�)DXOW�FRQILJXUHG�GLJLWDO�RXWSXW�ZLOO�FORVH�ZKHQHYHU�WKH�GULYH�H[SHULHQFHV�D�IDXOW��WKLV�H[FOXGHV�IDXOWV�&3)���DQG
&3)����

6HWWLQJ�)��1RW�8VHG
8VH�WKLV�VHWWLQJ�ZKHQ�WKH�WHUPLQDO�LV�QRW�XVHG�RU�ZKHQ�XVLQJ�WKH�WHUPLQDO�DV�D�WKURXJKSXW�
:KHQ�VHW�WR�³)´��WKH�RXWSXW�LV�QRW�VHW�E\�DQ\�GULYH�IXQFWLRQ�EXW�LW�FDQ�EH�VZLWFKHG�E\�D�3/&�YLD�0(02%86�0RGEXV
FRPPXQLFDWLRQV�LQWHUIDFH��WKURXJK�PRGH��

6HWWLQJ�����0LQRU�)DXOW
2XWSXW�FORVHV�ZKHQ�D�PLQRU�IDXOW�FRQGLWLRQ�LV�SUHVHQW�

��� +��7HUPLQDO�)XQFWLRQV
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6HWWLQJ��$��'XULQJ�5HYHUVH
7KH�'XULQJ�5HYHUVH�GLJLWDO�RXWSXW�ZLOO�FORVH�ZKHQHYHU�WKH�GULYH�LV�WXUQLQJ�WKH�PRWRU�LQ�WKH�UHYHUVH�GLUHFWLRQ�

6WDWXV 'HVFULSWLRQ
2SHQ 0RWRU�LV�GULYHQ�LQ�WKH�IRUZDUG�GLUHFWLRQ�RU�VWRSSHG�
&ORVHG 0RWRU�LV�GULYHQ�LQ�UHYHUVH�

2XWSXW�IUHTXHQF\

WLPH

):'�5XQ�FRPPDQG

5(9�5XQ�FRPPDQG

'XULQJ�5HYHUVH
2)) 21

)LJXUH����� 5HYHUVH�'LUHFWLRQ�2XWSXW�([DPSOH�7LPH�&KDUW

6HWWLQJ��(��5HVWDUW�(QDEOHG
7KH�5HVWDUW�(QDEOHG�RXWSXW�ZLOO�EH�FORVHG�RQFH�WKH�IDXOW�UHVWDUW�IXQFWLRQ�EHFRPHV�DFWLYH�DQG�ZLOO�UHPDLQ�FORVHG�XQWLO�D
VXFFHVVIXO�UHVWDUW�LV�DFFRPSOLVKHG�RU�WKH�QXPEHU�RI�$XWR�5HVWDUW�DWWHPSWV�DV�VSHFLILHG�E\�/�����LV�UHDFKHG��5HIHU�WR�/���
)DXOW�5HVWDUW�RQ�SDJH�����IRU�GHWDLOV�RQ�DXWRPDWLF�IDXOW�UHVWDUW�
6HWWLQJ��&��/2&$/�5(027(�6WDWXV
2XWSXW�WHUPLQDO�FORVHV�ZKLOH�WKH�GULYH�LV�VHW�IRU�/2&$/�DQG�RSHQV�ZKHQ�LQ�5(027(�

6WDWXV 'HVFULSWLRQ

2SHQ 5(027(��7KH�VHOHFWHG�H[WHUQDO�UHIHUHQFH��E��������RU�0(02%86�0RGEXV��LV�XVHG�DV�IUHTXHQF\�UHIHUHQFH�DQG�5XQ�FRPPDQG
VRXUFH

&ORVHG /2&$/��7KH�GLJLWDO�RSHUDWRU�LV�XVHG�DV�IUHTXHQF\�UHIHUHQFH�DQG�5XQ�FRPPDQG�VRXUFH

6HWWLQJ��'��'XULQJ�6SHHG�6HDUFK
2XWSXW�WHUPLQDO�FORVHV�ZKLOH�6SHHG�6HDUFK�LV�EHLQJ�SHUIRUPHG�

6HWWLQJ�����WR���'��5HYHUVH�6ZLWFKLQJ�IRU�)XQFWLRQV���WR��'
7KHVH�VHWWLQJV�UHYHUVH�WKH�VZLWFKLQJ�VWDWXV�RI�WKH�VSHFLILHG�IXQFWLRQ��6HW�DV������ZKHUH�WKH�ODVW�WZR�GLJLWV�VSHFLI\�WKH
VHWWLQJ�QXPEHU�RI�WKH�IXQFWLRQ�WR�EH�UHYHUVHG�
([DPSOHV�
� 7R�UHYHUVH�WKH�RXWSXW�IRU�³���'XULQJ�%DVHEORFN´��VHW�³���´�
� 7R�UHYHUVH�WKH�RXWSXW�IRU�³�&��5XQ�FRPPDQG´�VHW�³��&´�

� +���$QDORJ�,QSXW�7HUPLQDO�$��6HWWLQJV
7KHVH�SDUDPHWHUV�DGMXVW�WKH�VLJQDO�OHYHO�DQG�FKDUDFWHULVWLFV�RI�WKH�DQDORJ�IUHTXHQF\�UHIHUHQFH�LQSXW�$��

� +������7HUPLQDO�$��6LJQDO�/HYHO�6HOHFWLRQ
6HOHFWV�WKH�LQSXW�VLJQDO�OHYHO�IRU�DQDORJ�LQSXW�$��

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� 7HUPLQDO�$��6LJQDO�/HYHO�6HOHFWLRQ ��WR�� �

6HWWLQJ������WR����9GF�ZLWK�/LPLW
7KH�LQSXW�OHYHO�LV���WR����9GF��1HJDWLYH�LQSXW�YDOXHV�ZLOO�EH�OLPLWHG�WR���
([DPSOH��7HUPLQDO�$��LV�VHW�WR�VXSSO\�WKH�IUHTXHQF\�UHIHUHQFH��DQG�WKH�ELDV��+������LV�VHW�WR��������7KH�IUHTXHQF\
UHIHUHQFH�FDQ�EH�VHW�IURP���WR������ZLWK�DQ�DQDORJ�LQSXW�RI���WR����9��7KH�IUHTXHQF\�UHIHUHQFH�ZLOO�EH�]HUR�ZKHQ�WKH
DQDORJ�LQSXW�LV�EHWZHHQ���DQG���9�

��� +��7HUPLQDO�)XQFWLRQV
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� ���9

����

�����

$QDORJ�LQSXW�
YROWDJH

$QDORJ�LQSXW�
YDOXH

1HJDWLYH�LQSXW�LV�OLPLWHG�WR��

)LJXUH����� $QDORJ�,QSXW�ZLWK�/LPLW��%LDV�6HWWLQJ�������

6HWWLQJ������WR����9GF�ZLWKRXW�/LPLW
7KH�LQSXW�OHYHO�LV���WR����9GF��1HJDWLYH�LQSXW�YDOXHV�ZLOO�EH�DFFHSWHG�
([DPSOH��7HUPLQDO�$��LV�VHW�WR�VXSSO\�WKH�IUHTXHQF\�UHIHUHQFH��DQG�WKH�ELDV��+������LV�VHW�WR��������7KH�IUHTXHQF\
UHIHUHQFH�FDQ�EH�VHW�IURP���WR������ZLWK�DQ�DQDORJ�LQSXW�RI���WR����9��:LWK�DQ�LQSXW�RI���WR���9��WKH�IUHTXHQF\�UHIHUHQFH
FDQ�EH�VHW�IURP�������WR�����7KH�GULYH�UHYHUVHV�WKH�PRWRU�URWDWLRQ�ZLWK�QHJDWLYH�LQSXW�

�9 ���9

����

�����

$QDORJ�LQSXW�
YROWDJH

$QDORJ�LQSXW�
YDOXH

)LJXUH����� $QDORJ�,QSXW�ZLWKRXW�/LPLW��%LDV�6HWWLQJ�������

6HWWLQJ������WR����P$�&XUUHQW�,QSXW
7KH�LQSXW�OHYHO�LV���WR����P$��1HJDWLYH�LQSXW�YDOXHV�E\�QHJDWLYH�ELDV�RU�JDLQ�VHWWLQJV�ZLOO�EH�OLPLWHG�WR����OLNH�VHWWLQJ����

6HWWLQJ������WR����P$�&XUUHQW�,QSXW
7KH�LQSXW�OHYHO�LV���WR����P$��1HJDWLYH�LQSXW�YDOXHV�E\�QHJDWLYH�ELDV�RU�JDLQ�VHWWLQJV�ZLOO�EH�OLPLWHG�WR����OLNH�VHWWLQJ����

� +�����+������7HUPLQDO�$��*DLQ�%LDV�6HWWLQJ
3DUDPHWHU�+�����VHWV�WKH�OHYHO�RI�WKH�VHOHFWHG�LQSXW�YDOXH�WKDW�LV�HTXDO�WR����9GF�LQSXW�DW�WHUPLQDO�$���*DLQ��
3DUDPHWHU�+�����VHWV�WKH�OHYHO�RI�WKH�VHOHFWHG�LQSXW�YDOXH�WKDW�LV�HTXDO�WR���9�LQSXW�DW�WHUPLQDO�$��
%RWK�FDQ�EH�XVHG�WR�DGMXVW�WKH�DQDORJ�LQSXW�$��FKDUDFWHULVWLFV�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� 7HUPLQDO�$��*DLQ�6HWWLQJ �������WR������� ������
+���� 7HUPLQDO�$��%LDV�6HWWLQJ �������WR������� ����

'HIDXOW�6HWWLQJV
8VLQJ�WKH�IDFWRU\�GHIDXOW�VHWWLQJV�IRU�WKH�DQDORJ�LQSXW¶V�IXQFWLRQ��JDLQ��DQG�ELDV��WKH���WR����9GF�VLJQDO�DW�WKH�DQDORJ�LQSXW
ZLOO�\LHOG�D���WR������IUHTXHQF\�UHIHUHQFH�VSDQ�

��� +��7HUPLQDO�)XQFWLRQV
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��9 ���9

*DLQ� ������

)UHTXHQF\�
UHIHUHQFH

%LDV� ����

)LJXUH����� $QDORJ�,QSXW�$��'HIDXOW�&KDUDFWHULVWLFV

6HWWLQJ�([DPSOHV
� *DLQ�+����� �������$��DV�IUHTXHQF\�UHIHUHQFH�LQSXW�
$Q�LQSXW����9GF�ZLOO�EH�HTXLYDOHQW�WR�D������IUHTXHQF\�UHIHUHQFH�DQG���9GF�ZLOO�EH�HTXLYDOHQW�WR�D������IUHTXHQF\
UHIHUHQFH��6LQFH�WKH�GULYH�RXWSXW�LV�OLPLWHG�E\�WKH�PD[LPXP�IUHTXHQF\�SDUDPHWHU��(�������WKH�IUHTXHQF\�UHIHUHQFH�ZLOO
EH�HTXDO�WR�(�����DERYH���9GF�

���9��9��9

*DLQ� ������

�����

)UHTXHFQ\�
UHIHUHQFH

%LDV� ����

(����

)LJXUH����� )UHTXHQF\�5HIHUHQFH�6HWWLQJ�E\�$QDORJ�,QSXW�ZLWK�,QFUHDVHG�*DLQ

� %LDV�+����� �������$��DV�IUHTXHQF\�UHIHUHQFH�LQSXW
$Q�LQSXW�RI���9GF�ZLOO�EH�HTXLYDOHQW�WR�D������IUHTXHQF\�UHIHUHQFH�
:KHQ�SDUDPHWHU�+����� ���WKH�PLQLPXP�IUHTXHQF\�UHIHUHQFH�LV����EHWZHHQ���DQG�����9GF�LQSXW��$Q�DQDORJ�LQSXW�RI
����WR����9GF�ZLOO�QRZ�EH�WKH�VDPH�DV���WR������RI�WKH�IUHTXHQF\�UHIHUHQFH�VSDQ�
:KHQ�SDUDPHWHU�+����� ����WKH�PRWRU�ZLOO�URWDWH�LQ�UHYHUVH�EHWZHHQ���DQG�����9GF�LQSXW�

����9
�

���9

*DLQ� ������

)UHTXHQF\�
UHIHUHQFH

%LDV� �����

+����� ��

+����� ��

)LJXUH����� )UHTXHQF\�5HIHUHQFH�6HWWLQJ�E\�$QDORJ�,QSXW�ZLWK�1HJDWLYH�%LDV

� *DLQ� �����%LDV� �������$��DV�IUHTXHQF\�UHIHUHQFH�LQSXW
7KLV�VHWWLQJ�OHDGV�WR�DQ�LQYHUVH�DFWLQJ�IUHTXHQF\�UHIHUHQFH��7KH�PLQLPXP�DQDORJ�LQSXW�OHYHO����9GF��ZLOO�SURGXFH�D
�����IUHTXHQF\�UHIHUHQFH�DQG�WKH�PD[LPXP�DQDORJ�LQSXW�OHYHO�����9GF��ZLOO�SURGXFH�D����IUHTXHQF\�UHIHUHQFH�

��9 ���9
*DLQ� ����

%LDV� ������

)UHTXHQF\�
UHIHUHQFH

)LJXUH����� )UHTXHQF\�5HIHUHQFH�6HWWLQJ�E\�$QDORJ�,QSXW�ZLWK�,QYHUVH�*DLQ�DQG�%LDV�6HWWLQJV

��� +��7HUPLQDO�)XQFWLRQV
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� +������$QDORJ�,QSXW�)LOWHU�7LPH�&RQVWDQW
3DUDPHWHU�+�����VHWV�WKH�WLPH�FRQVWDQW�IRU�D�ILUVW�RUGHU�ILOWHU�WKDW�ZLOO�EH�DSSOLHG�WR�DQDORJ�LQSXW�$��DQG�DOVR�WR�WKH�UHIHUHQFH
YDOXH�IURP�SRWHQWLRPHWHU�RSWLRQ��$,�9��-��

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� $QDORJ�,QSXW�)LOWHU�7LPH�&RQVWDQW �����WR������V �����V

$Q�DQDORJ�LQSXW�ILOWHU�FDQ�EH�XVHG�WR�SUHYHQW�HUUDWLF�GULYH�FRQWURO�ZKHQ�D�³QRLV\´�DQDORJ�UHIHUHQFH�LV�XVHG��7KH�GULYH
RSHUDWLRQ�EHFRPHV�PRUH�VWDEOH�WKH�ORQJHU�WKH�WLPH�SURJUDPPHG��EXW�LW�EHFRPHV�OHVV�UHVSRQVLYH�WR�UDSLGO\�FKDQJLQJ�DQDORJ
VLJQDOV�

� +���0XOWL�)XQFWLRQ�$QDORJ�2XWSXW�7HUPLQDO�$0
7KHVH�SDUDPHWHUV�DVVLJQ�D�IXQFWLRQ�WR�DQDORJ�RXWSXW�WHUPLQDO�$0�IRU�PRQLWRULQJ�D�VSHFLILF�DVSHFW�RI�GULYH�SHUIRUPDQFH�

� +������0XOWL�)XQFWLRQ�$QDORJ�7HUPLQDO�$0�0RQLWRU�6HOHFWLRQ
6HWV�WKH�GHVLUHG�GULYH�PRQLWRU�SDUDPHWHU�8�����WR�RXWSXW�DV�DQ�DQDORJ�YDOXH�YLD�WHUPLQDO�$0��5HIHU�WR�8��
0RQLWRUV���RQ�SDJH�����IRU�D�OLVW�RI�DOO�PRQLWRUV��7KH�³$QDORJ�2XWSXW�/HYHO´�FROXPQV�LQGLFDWHV�LI�D�PRQLWRU�FDQ�EH�DSSOLHG
IRU�DQDORJ�RXWSXW�
([DPSOH��(QWHU�³���´�IRU�8�����

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� 0XOWL�)XQFWLRQ�$QDORJ�7HUPLQDO�$0�0RQLWRU�6HOHFWLRQ ����WR���� ���

$�VHWWLQJ�RI�����RU�����DSSOLHV�QR�GULYH�PRQLWRU�WR�WKH�DQDORJ�RXWSXW��:LWK�WKLV�VHWWLQJ�WKH�WHUPLQDO�$0�RXWSXW�OHYHO�FDQ
EH�VHW�E\�D�3/&�YLD�D�0(02%86�0RGEXV�FRPPXQLFDWLRQV�LQWHUIDFH��WKURXJK�PRGH��

� +�����+������0XOWL�)XQFWLRQ�$QDORJ�2XWSXW�7HUPLQDO�$0�*DLQ�%LDV
3DUDPHWHU�+�����VHWV�WKH�RXWSXW�YROWDJH�WKDW�LV�HTXDO�WR������RI�WKH�PRQLWRU�YDOXH��3DUDPHWHU�+�����VHWV�WKH�RXWSXW�YROWDJH
HTXDO�WR����RI�WKH�PRQLWRU�YDOXH�
%RWK�YDOXHV�DUH�VHW�DV�D�SHUFHQWDJH�RI����9��7KH�PLQLPXP�RXWSXW�YROWDJH�IRU�WHUPLQDO�$0�LV���9��WKH�PD[LPXP�LV���
9GF��)LJXUH������LOOXVWUDWHV�WKH�IXQFWLRQ�RI�WKH�JDLQ�DQG�ELDV�VHWWLQJV�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� 0XOWL�)XQFWLRQ�$QDORJ�2XWSXW�7HUPLQDO�$0�*DLQ �������WR������� ������
+���� 0XOWL�)XQFWLRQ�$QDORJ�2XWSXW�7HUPLQDO�$0�%LDV �������WR������� ����

��9

��9

���9

%LDV�������
*DLQ�����

%LDV�����
*DLQ�����

����0RQLWRU�YDOXH��

*DLQ������
%LDV���

7HUPLQDO�$0�
RXWSXW��
YROWDJH

��9

��9

���9
*DLQ�������
%LDV���

*DLQ�������
%LDV���

����0RQLWRU�YDOXH��

7HUPLQDO�$0�
RXWSXW��
YROWDJH

)LJXUH����� $QDORJ�2XWSXW�*DLQ�%LDV�6HWWLQJ

:KHQ�YLHZLQJ�WKH�VHWWLQJV�IRU�+������WHUPLQDO�$0�ZLOO�RXWSXW�D�YROWDJH�WKDW�LV�HTXDO�WR������RI�WKH�PRQLWRU�YDOXH
�FRQVLGHULQJ�WKH�SUHVHQW�VHWWLQJ���:KHQ�YLHZLQJ�WKH�VHWWLQJV�IRU�+������WHUPLQDO�$0�ZLOO�RXWSXW�D�YROWDJH�WKDW�LV�HTXDO�WR
���RI�WKH�PRQLWRU�YDOXH�

� +���0(02%86�0RGEXV�6HULDO�&RPPXQLFDWLRQ
7KURXJK�WKH�GULYHV�RSWLRQDO�56���������LQWHUIDFH��VHULDO�FRPPXQLFDWLRQ�FDQ�EH�SHUIRUPHG�ZLWK�SURJUDPPDEOH�ORJLF
FRQWUROOHUV��3/&V��RU�VLPLODU�GHYLFHV�XVLQJ�WKH�0(02%86�0RGEXV�SURWRFRO�
7KH�+�����SDUDPHWHUV�DUH�XVHG�WR�VHW�XS�WKH�GULYH�IRU�0(02%86�0RGEXV�&RPPXQLFDWLRQV��5HIHU�WR�0(02%86�
0RGEXV�6HULDO�&RPPXQLFDWLRQ�RQ�SDJH�����IRU�GHWDLOHG�GHVFULSWLRQV�RI�WKH�+�����SDUDPHWHUV�

��� +��7HUPLQDO�)XQFWLRQV
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��� /��3URWHFWLRQ�)XQFWLRQV

� /���0RWRU�3URWHFWLRQ�)XQFWLRQV
� /������0RWRU�2YHUORDG�3URWHFWLRQ�)XQFWLRQ�6HOHFWLRQ
7KH�GULYH�KDV�DQ�HOHFWURQLF�RYHUORDG�SURWHFWLRQ�IXQFWLRQ�WKDW�HVWLPDWHV�WKH�PRWRU�RYHUORDG�OHYHO�EDVHG�RQ�RXWSXW�FXUUHQW�
RXWSXW�IUHTXHQF\��WKHUPDO�PRWRU�FKDUDFWHULVWLFV��DQG�WLPH��$Q�R/��IDXOW�ZLOO�EH�WULJJHUHG�ZKHQ�PRWRU�RYHUORDG�LV�GHWHFWHG�
/�����VHWV�WKH�RYHUORDG�SURWHFWLRQ�IXQFWLRQ�FKDUDFWHULVWLFV�DFFRUGLQJ�WR�WKH�PRWRU�EHLQJ�XVHG�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 0RWRU�2YHUORDG�3URWHFWLRQ�6HOHFWLRQ ��WR�� �

6HWWLQJ����'LVDEOHG���0RWRU�2YHUORDG�3URWHFWLRQ�LV�QRW�3URYLGHG
7KLV�VHWWLQJ�VKRXOG�EH�XVHG�LI�QR�PRWRU�RYHUKHDW�SURWHFWLRQ�LV�GHVLUHG�RU�LI�PXOWLSOH�PRWRUV�DUH�FRQQHFWHG�WR�RQH�GULYH��,Q
WKLV�FDVH�LW�LV�UHFRPPHQGHG�WKDW�\RX�LQVWDOO�D�WKHUPDO�UHOD\�IRU�HDFK�PRWRU�DV�VKRZ�LQ�)LJXUH�����

'ULYH
3RZHU�
VXSSO\

0�
0&�

0&���0&���0DJQHWLF�FRQWDFWRUV
/����/����7KHUPDO�UHOD\V

/��

0&� /��
0�

)LJXUH����� ([DPSOH�RI�3URWHFWLRQ�&LUFXLW�'HVLJQ�IRU�0XOWLSOH�0RWRUV

127,&(��3URWHFW�HDFK�PRWRU�ZLWK�LQGLYLGXDO�WKHUPDO�RYHUORDGV�ZKHQ�PXOWLSOH�PRWRUV�DUH�FRQQHFWHG�WR�RQH�GULYH��)DLOXUH�WR�FRPSO\
FRXOG�UHVXOW�LQ�PRWRU�GDPDJH��'LVDEOH�WKH�HOHFWURQLF�RYHUORDG�SURWHFWLRQ�RI�WKH�GULYH��/����� �³���'LVDEOHG´��DQG�SURWHFW�HDFK�PRWRU
ZLWK�LQGLYLGXDO�PRWRU�WKHUPDO�RYHUORDGV�

6HWWLQJ����*HQHUDO�3XUSRVH�0RWRU��VWDQGDUG�VHOI�FRROHG�
%HFDXVH�WKH�PRWRU�LV�VHOI�FRROHG��WKH�RYHUORDG�WROHUDQFH�GURSV�ZKHQ�WKH�PRWRU�VSHHG�LV�ORZHUHG��7KH�GULYH�DSSURSULDWHO\
DGMXVWV�WKH�HOHFWURWKHUPDO�WULJJHU�SRLQW�DFFRUGLQJ�WR�WKH�PRWRU�RYHUORDG�FKDUDFWHULVWLFV��SURWHFWLQJ�WKH�PRWRU�IURP�RYHUKHDW
WKURXJKRXW�WKH�HQWLUH�VSHHG�UDQJH�

2YHUORDG�7ROHUDQFH 2YHUORDG�&KDUDFWHULVWLFV &RROLQJ�$ELOLW\

0RWRU�GHVLJQHG�WR�RSHUDWH�IURP�OLQH
SRZHU�

0RWRU�FRROLQJ�LV�PRVW�HIIHFWLYH�ZKHQ
UXQQLQJ�DW�UDWHG�QDPHSODWH�EDVH
IUHTXHQF\��FKHFN�WKH�PRWRU

VSHFLILFDWLRQV��

&RQWLQXRXV�RSHUDWLRQ�DW�OHVV�WKDQ�OLQH
SRZHU�IUHTXHQF\�ZLWK������ORDG�FDQ
WULJJHU�PRWRU�RYHUORDG�SURWHFWLRQ

�R/����$�IDXOW�LV�RXWSXW�DQG�WKH�PRWRU
ZLOO�FRDVW�WR�VWRS�

6HWWLQJ����'ULYH�'HGLFDWHG�0RWRU��FRQVWDQW�WRUTXH�������
8VH�WKLV�VHWWLQJ�ZKHQ�RSHUDWLQJ�D�GULYH�GXW\�PRWRU�ZLWK�D�WRUTXH�UDWLR�RI�������7KLV�PRWRU�W\SH�LV�DOORZHG�WR�UXQ�ZLWK�����
ORDG�IURP�����XS�WR������VSHHG��5XQQLQJ�VORZHU�VSHHGV�ZLWK�IXOO�ORDG�FDQ�WULJJHU�DQ�RYHUORDG�IDXOW�

��� /��3URWHFWLRQ�)XQFWLRQV
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2YHUORDG�7ROHUDQFH 2YHUORDG�&KDUDFWHULVWLFV &RROLQJ�$ELOLW\

���

���

��� ������ ��� ���

��
��

�

5DWHG�6SHHG �����6SHHG
���VHF�

&RQWLQXRXV $
'

%

����+]�
6SHHG����

7R
UT
XH
���

�

0RWRU�LV�GHVLJQHG�WR�HIIHFWLYHO\�FRRO
LWVHOI�HYHQ�DW�ORZ�VSHHGV��DV�ORZHU�DV��

+]��
&RQWLQXRXV�RSHUDWLRQ�ZLWK�����
ORDG�IURP���+]�WR�������+]�

� /������0RWRU�2YHUORDG�3URWHFWLRQ�7LPH
6HWV�WKH�WLPH�LW�WDNHV�WKH�GULYH�WR�GHWHFW�PRWRU�RYHUKHDW�GXH�WR�RYHUORDG��7KLV�VHWWLQJ�UDUHO\�UHTXLUHV�DGMXVWPHQW��EXW�VKRXOG
FRUUHODWH�ZLWK�WKH�PRWRU�RYHUORDG�WROHUDQFH�SURWHFWLRQ�WLPH�IRU�SHUIRUPLQJ�D�KRW�VWDUW�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 0RWRU�2YHUORDG�3URWHFWLRQ�7LPH ����WR�����PLQ ����PLQ

� 'HIDXOWHG�WR�RSHUDWH�ZLWK�DQ�DOORZDQFH�RI������RYHUORDG�RSHUDWLRQ�IRU�RQH�PLQXWH�
� )LJXUH������VKRZV�DQ�H[DPSOH�RI�WKH�HOHFWURWKHUPDO�SURWHFWLRQ�RSHUDWLRQ�WLPH�XVLQJ�D�JHQHUDO�SXUSRVH�PRWRU�RSHUDWLQJ
DW����+]�ZLWK�/�����VHW�WR�RQH�PLQXWH�

2SHUDWLRQ�WLPH��PLQXWHV�

&ROG�VWDUW

+RW�VWDUW

0RWRU�FXUUHQW����
(����� ����� �P R W R U � F X U U H Q W

��
�

�

�

���

���

� ��� ��� ���

)LJXUH����� 0RWRU�3URWHFWLRQ�2SHUDWLRQ�7LPH

� /������&RQWLQXRXV�2YHUORDG�'HWHFWLRQ�6HOHFWLRQ
'HWHUPLQHV�ZKHWKHU�RU�QRW�WR�KROG�WKH�FXUUHQW�YDOXH�RI�WKH�HOHFWURWKHUPDO�PRWRU�SURWHFWLRQ��/������ZKHQ�WKH�SRZHU�VXSSO\
LV�LQWHUUXSWHG�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� &RQWLQXRXV�(OHFWURQLF�7KHUPDO�2YHUORDG�3URWHFWLRQ�6HOHFWLRQ ��RU�� �

6HWWLQJ����'LVDEOHG

6HWWLQJ����(QDEOHG

� /���0RPHQWDU\�3RZHU�/RVV�5LGH�7KUX
� /������0RPHQWDU\�3RZHU�/RVV�2SHUDWLRQ�6HOHFWLRQ
:KHQ�D�PRPHQWDU\�SRZHU�ORVV�RFFXUV�WKH�GULYH�FDQ�EH�VHW�WR�DXWRPDWLFDOO\�UHWXUQ�WR�WKH�RSHUDWLRQ�LW�ZDV�SHUIRUPLQJ�ZKHQ
WKH�SRZHU�ZHQW�RXW�EDVHG�RQ�FHUWDLQ�FRQGLWLRQV�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 0RPHQWDU\�3RZHU�/RVV�2SHUDWLRQ�6HOHFWLRQ ��WR�� �

6HWWLQJ����'LVDEOHG��GHIDXOW�
,I�SRZHU�LV�QRW�UHVWRUHG�ZLWKLQ����PV��D�8Y��IDXOW�ZLOO�UHVXOW�DQG�WKH�GULYH�ZLOO�VWRS�WKH�PRWRU�

��� /��3URWHFWLRQ�)XQFWLRQV
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6HWWLQJ����(QDEOHG��ZLWK�7LPH�/LPLW
:KHQ�D�PRPHQWDU\�SRZHU�ORVV�RFFXUV��WKH�GULYH�ZLOO�DWWHPSW�WR�UHVWDUW�DQG�SHUIRUP�6SHHG�6HDUFK�LI�SRZHU�LV�UHVWRUHG
ZLWKLQ�D�FHUWDLQ�SHULRG�RI�WLPH��,I�SRZHU�LV�QRW�UHVWRUHG�ZLWKLQ�WKLV�WLPH��WKHQ�D�8Y��IDXOW�LV�WULJJHUHG�DQG�WKH�GULYH�RXWSXW
ZLOO�EH�VKXW�RII��7KH�DOORZDEOH�WLPH�IRU�WKH�PRPHQWDU\�SRZHU�ORVV�FRQGLWLRQ�LV�GHSHQGHQW�RQ�WKH�GULYH�FDSDFLW\�

6HWWLQJ����5HFRYHU�DV�/RQJ�DV�&38�KDV�3RZHU
'ULYH�ZLOO�WU\�WR�UHVWDUW�DV�ORQJ�DV�WKH�&38�VWLOO�KDV�SRZHU��7KLV�DOORZV�IRU�D�ORQJHU�ULGH�WKURXJK�WLPH�WKDQ�VHWWLQJ�/����
WR����$�8Y��IDXOW�LV�QRW�WULJJHUHG�

1RWH� �� :KHQ�/�����LV�VHW�WR���RU����DQG�D�PDJQHWLF�FRQWDFWRU�EHWZHHQ�PRWRU�DQG�GULYH�LV�XVHG��EH�VXUH�WKDW�WKH�PDJQHWLF�FRQWDFWRU�LV�NHSW
FORVH�DV�ORQJ�DV�WKH�GULYH�DWWHPSWV�WR�UHVWDUW�

�� :KHQ�/�����LV�VHW�WR���RU����³8Y´�ZLOO�IODVK�RQ�WKH�RSHUDWRU�ZKLOH�WKH�GULYH�LV�DWWHPSWLQJ�WR�UHFRYHU�IURP�D�PRPHQWDU\�SRZHU�ORVV��$
IDXOW�VLJQDO�LV�QRW�RXWSXW�DW�WKLV�WLPH�

� /���6WDOO�3UHYHQWLRQ
:KHQ�WKH�ORDG�LV�WRR�KLJK�RU�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�WLPHV�DUH�WRR�VKRUW��WKH�PRWRU�PD\�EH�XQDEOH�WR�NHHS�XS�ZLWK
WKH�IUHTXHQF\�UHIHUHQFH��UHVXOWLQJ�LQ�H[FHVVLYH�VOLS��7KLV�³VWDOOLQJ´�PDNHV�LW�LPSRVVLEOH�WR�GHFHOHUDWH�RU�DFFHOHUDWH��7KH
GULYH�FDQ�SUHYHQW�WKH�PRWRU�IURP�VWDOOLQJ�DQG�VWLOO�UHDFK�WKH�GHVLUHG�VSHHG�ZLWKRXW�WKH�XVHU�QHHGLQJ�WR�FKDQJH�WKH
DFFHOHUDWLRQ�RU�GHFHOHUDWLRQ�WLPH�VHWWLQJV��7KH�6WDOO�3UHYHQWLRQ�IXQFWLRQ�FDQ�EH�VHW�VHSDUDWHO\�IRU�DFFHOHUDWLRQ��RSHUDWLQJ
DW�FRQVWDQW�VSHHGV��DQG�GHFHOHUDWLRQ�

� /������6WDOO�3UHYHQWLRQ�'XULQJ�$FFHOHUDWLRQ�6HOHFWLRQ
6WDOO�3UHYHQWLRQ�GXULQJ�DFFHOHUDWLRQ�LV�XVHG�ZKHQ�WKH�PRWRU�ORVHV�VSHHG�GXULQJ�DFFHOHUDWLRQ�GXH�WR�D�UHODWLYHO\�ODUJH�ORDG�
,W�SUHYHQWV�RYHUFXUUHQW�DQG�PRWRU�RYHUORDG��R/���IURP�RFFXUULQJ�
7KLV�SDUDPHWHU�VHWV�WKH�6WDOO�3UHYHQWLRQ�PHWKRG�IRU�DFFHOHUDWLRQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 6WDOO�3UHYHQWLRQ�6HOHFWLRQ�GXULQJ�$FFHOHUDWLRQ ��WR�� �

6HWWLQJ����'LVDEOHG
1R�6WDOO�3UHYHQWLRQ�LV�SURYLGHG��,I�WKH�DFFHOHUDWLRQ�WLPH�VHWWLQJ�LV�WRR�VKRUW��WKH�GULYH�PD\�QRW�EH�DEOH�WR�DFFHOHUDWH�ZLWKLQ
WKH�VHW�WLPH�DQG�WKH�PRWRU�PD\�VWDOO�

6HWWLQJ����(QDEOHG
(QDEOHV�6WDOO�3UHYHQWLRQ�GXULQJ�DFFHOHUDWLRQ�
:KHQ�WKH�RXWSXW�FXUUHQW�H[FHHGV�����RI�WKH�OHYHO�VHW�LQ�SDUDPHWHU�/������WKH�DFFHOHUDWLRQ�UDWH�LV�UHGXFHG��7KH�DFFHOHUDWLRQ
LV�VWRSSHG�ZKHQ�WKH�FXUUHQW�H[FHHGV�/������$FFHOHUDWLRQ�FRQWLQXHV�ZKHQ�WKH�FXUUHQW�IDOOV�EHORZ�/������7KH�6WDOO�3UHYHQWLRQ
OHYHO�LV�DXWRPDWLFDOO\�UHGXFHG�LQ�WKH�ILHOG�ZHDNHQLQJ�DUHD�

6WDOO�3UHYHQWLRQ�/HYHO�
'XULQJ�$FFHOHUDWLRQ/����

/����
����

2XWSXW�FXUUHQW

2XWSXW�IUHTXHQF\
7LPH

7LPH

&RQWUROV�WKH�RXWSXW�IUHTXHQF\��
WR�SUHYHQW�WKH�PRWRU�IURP�VWDOOLQJ

)LJXUH����� 6WDOO�3UHYHQWLRQ�'XULQJ�$FFHOHUDWLRQ�IRU�,QGXFWLRQ�0RWRUV

� /������6WDOO�3UHYHQWLRQ�/HYHO�'XULQJ�$FFHOHUDWLRQ
6HWV�WKH�RXWSXW�FXUUHQW�OHYHO�DW�ZKLFK�WKH�6WDOO�3UHYHQWLRQ�GXULQJ�DFFHOHUDWLRQ�LV�DFWLYDWHG�

��� /��3URWHFWLRQ�)XQFWLRQV
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1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 6WDOO�3UHYHQWLRQ�/HYHO�GXULQJ�$FFHOHUDWLRQ ��WR���������! ��!

��! 7KH�XSSHU�OLPLW�DQG�GHIDXOW�YDOXH�LV�GHWHUPLQHG�E\�WKH�GXW\�UDWLQJ�DQG�WKH�FDUULHU�IUHTXHQF\�GHUDWLQJ�VHOHFWLRQ��&�����DQG�/�����UHVSHFWLYHO\��

,I�VWDOOLQJ�RFFXUV�ZLWK�/�����VHW�WR�LWV�GHIDXOW�YDOXH�ZKHQ�XVLQJ�D�PRWRU�WKDW�LV�UHODWLYHO\�VPDOO�FRPSDUHG�WR�WKH�GULYH��WU\
ORZHULQJ�/�����

� /������6WDOO�3UHYHQWLRQ�'XULQJ�'HFHOHUDWLRQ�6HOHFWLRQ
6WDOO�3UHYHQWLRQ�GXULQJ�GHFHOHUDWLRQ�FDQ�FRQWURO�WKH�GHFHOHUDWLRQ�EDVHG�RQ�WKH�'&�EXV�YROWDJH�DQG�SUHYHQW�DQ�RYHUYROWDJH
IDXOW�FDXVHG�E\�KLJK�LQHUWLD�RU�UDSLG�GHFHOHUDWLRQ�
6HOHFWV�WKH�6WDOO�3UHYHQWLRQ�PHWKRG�GXULQJ�GHFHOHUDWLRQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 6WDOO�3UHYHQWLRQ�6HOHFWLRQ�'XULQJ�'HFHOHUDWLRQ�6HOHFWLRQ ������� �

6HWWLQJ����'LVDEOHG
:KHQ�WKLV�VHWWLQJ�LV�XVHG��WKH�GULYH�GHFHOHUDWHV�DFFRUGLQJ�WR�WKH�VHW�GHFHOHUDWLRQ�WLPH��:LWK�KLJK�LQHUWLD�ORDGV�RU�UDSLG
GHFHOHUDWLRQ��DQ�RYHUYROWDJH��RY��IDXOW�PD\�RFFXU��,Q�WKLV�FDVH�XVH�EUDNLQJ�RSWLRQV�RU�VZLWFK�WR�DQRWKHU�/�����VHOHFWLRQ�

1RWH� 8VH�WKLV�VHWWLQJ�ZKHQHYHU�D�'\QDPLF�%UDNLQJ�5HVLVWRU�RU�DQRWKHU�EUDNLQJ�RSWLRQ�LV�XVHG�

6HWWLQJ����*HQHUDO�3XUSRVH�6WDOO�3UHYHQWLRQ
:LWK�WKLV�VHWWLQJ�WKH�GULYH�WULHV�WR�GHFHOHUDWH�LQ�WKH�VHW�GHFHOHUDWLRQ�WLPH��:KHQ�WKH�'&�EXV�YROWDJH�H[FHHGV�WKH�6WDOO
3UHYHQWLRQ�OHYHO��WKH�GULYH�SDXVHV�GHFHOHUDWLRQ��'HFHOHUDWLRQ�FRQWLQXHV�DV�VRRQ�DV�WKH�'&�EXV�YROWDJH�GURSV�EHORZ�WKDW
OHYHO��6WDOO�3UHYHQWLRQ�PD\�EH�WULJJHUHG�UHSHDWHGO\�WR�DYRLG�DQ�RYHUYROWDJH�IDXOW��7KH�'&�EXV�YROWDJH�OHYHO�IRU�6WDOO
3UHYHQWLRQ�GHSHQGV�RQ�WKH�LQSXW�YROWDJH�VHWWLQJ�(�����

'ULYH�,QSXW�9ROWDJH 6WDOO�3UHYHQWLRQ�/HYHO�GXULQJ�'HFHOHUDWLRQ
����9�&ODVV 9GF� �����9

����9�&ODVV (�����������9 9GF� �����9
(�����������9 9GF� �����9

1RWH� �� 7KLV�VHWWLQJ�VKRXOG�QRW�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�D�'\QDPLF�%UDNLQJ�5HVLVWRU�RU�RWKHU�EUDNLQJ�RSWLRQV��,I�6WDOO�3UHYHQWLRQ�GXULQJ
GHFHOHUDWLRQ�LV�HQDEOHG��LW�ZLOO�EH�WULJJHUHG�EHIRUH�WKH�EUDNLQJ�UHVLVWRU�RSWLRQ�FDQ�RSHUDWH�

�� 7KLV�PHWKRG�PD\�OHQJWKHQ�WKH�WRWDO�GHFHOHUDWLRQ�WLPH�FRPSDUHG�WR�WKH�VHW�YDOXH��,I�WKLV�LV�QRW�DSSURSULDWH�IRU�WKH�DSSOLFDWLRQ�FRQVLGHU
XVLQJ�D�EUDNLQJ�RSWLRQ�

)LJXUH������LOOXVWUDWHV�WKH�IXQFWLRQ�RI�6WDOO�3UHYHQWLRQ�GXULQJ�GHFHOHUDWLRQ�
2XWSXW�)UHTXHQF\

'HFHOHUDWLRQ�FKDUDFWHULVWLFV�
ZKHQ�6WDOO�3UHYHQWLRQ�ZDV
WULJJHUHG�GXULQJ�GHFHOHUDWLRQ�

7LPH

VSHFLILHG�GHFHOHUDWLRQ�WLPH

)LJXUH����� 6WDOO�3UHYHQWLRQ�'XULQJ�'HFHOHUDWLRQ

6HWWLQJ����2YHUH[FLWDWLRQ�%UDNLQJ
(QDEOHV�RYHUH[FLWDWLRQ�GHFHOHUDWLRQ��2YHUH[FLWDWLRQ�%UDNLQJ��LQFUHDVLQJ�WKH�PRWRU�IOX[��VKRUWHQV�WKH�GHFHOHUDWLRQ�WLPH
FRPSDUHG�WR�GHFHOHUDWLRQ�ZLWK�QR�6WDOO�3UHYHQWLRQ��/����� �����5HSHWLWLYH�RU�ORQJ�RYHUH[FLWDWLRQ�GHFHOHUDWLRQ�FDQ�UHVXOW
LQ�PRWRU�RYHUKHDW��,Q�VXFK�VLWXDWLRQV��HLWKHU�VKRUWHQ�WKH�GHFHOHUDWLRQ�WLPH�VHWWLQJ�RU�XVH�D�EUDNLQJ�UHVLVWRU�RSWLRQ�
8VH�SDUDPHWHU�Q�����WR�ILQH�WXQH�WKLV�IXQFWLRQ�

1RWH� %HFDXVH�WKH�DOORZDEOH�IOX[�OHYHO�IRU�RYHUH[FLWDWLRQ�YDULHV�EDVHG�RQ�WKH�IOX[�VDWXUDWLRQ�FKDUDFWHULVWLFV�RI�WKH�PRWRU��VHW�WKH�SURSHU
RYHUH[FLWDWLRQ�OHYHO�E\�DGMXVWLQJ�WKH�H[FLWDWLRQ�JDLQ�LQ�SDUDPHWHU�Q������0RWRU�FKDUDFWHULVWLFV�DQG�LQHUWLD�RI�WKH�PDFKLQH�LQIOXHQFH�WKH
GHFHOHUDWLRQ�WLPH�GXULQJ�RYHUH[FLWDWLRQ�GHFHOHUDWLRQ�

� /������6WDOO�3UHYHQWLRQ�6HOHFWLRQ�'XULQJ�5XQ
6WDOO�3UHYHQWLRQ�'XULQJ�5XQ�FDQ�SUHYHQW�D�PRWRU�IURP�VWDOOLQJ�E\�DXWRPDWLFDOO\�UHGXFLQJ�WKH�VSHHG�ZKHQ�D�WUDQVLHQW
RYHUORDG�RFFXUV�ZKLOH�WKH�PRWRU�LV�UXQQLQJ�DW�FRQVWDQW�VSHHG�
7KLV�SDUDPHWHU�VHOHFWV�WKH�6WDOO�3UHYHQWLRQ�'XULQJ�5XQ�PHWKRG�

��� /��3URWHFWLRQ�)XQFWLRQV
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1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 6WDOO�3UHYHQWLRQ�6HOHFWLRQ�'XULQJ�5XQ ��WR�� �

1RWH� :KHQ�RXWSXW�IUHTXHQF\�LV���+]�RU�OHVV��6WDOO�3UHYHQWLRQ�'XULQJ�5XQ�LV�GLVDEOHG�UHJDUGOHVV�RI�WKH�VHWWLQJ�LQ�/��������

6HWWLQJ����'LVDEOHG
'ULYH�UXQV�DW�WKH�VHW�IUHTXHQF\�UHIHUHQFH��$�KHDY\�ORDG�PD\�FDXVH�WKH�PRWRU�WR�VWDOO�DQG�WULS�WKH�GULYH�ZLWK�DQ�R&�RU�R/
IDXOW�

6HWWLQJ����'HFHOHUDWH�8VLQJ�&����
,I�WKH�FXUUHQW�H[FHHGV�WKH�6WDOO�3UHYHQWLRQ�OHYHO�VHW�LQ�SDUDPHWHU�/������WKH�GULYH�GHFHOHUDWHV�DW�'HFHO�7LPH����&������
2QFH�WKH�FXUUHQW�OHYHO�GURSV�EHORZ�WKH�YDOXH�RI�/�����PLQXV����IRU�����PV�LW�DFFHOHUDWHV�EDFN�WR�WKH�IUHTXHQF\�UHIHUHQFH
DW�WKH�DFWLYH�DFFHOHUDWLRQ�WLPH�

6HWWLQJ����'HFHOHUDWH�8VLQJ�&����
6DPH�DV�VHWWLQJ���H[FHSW�WKH�GULYH�GHFHOHUDWHV�DW�GHFHO�WLPH����&������

� /������6WDOO�3UHYHQWLRQ�/HYHO�'XULQJ�5XQ
6HWV�WKH�FXUUHQW�OHYHO�IRU�6WDOO�3UHYHQWLRQ�'XULQJ�5XQ��'HSHQGLQJ�RQ�WKH�VHWWLQJ�RI�SDUDPHWHU�/�����WKH�OHYHO�LV
DXWRPDWLFDOO\�UHGXFHG�LQ�WKH�FRQVWDQW�SRZHU�UDQJH��VSHHG�EH\RQG�EDVH�VSHHG��

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 6WDOO�3UHYHQWLRQ�/HYHO�'XULQJ�5XQ ���WR��������! ��!

��! 7KH�XSSHU�OLPLW�DQG�GHIDXOW�IRU�WKLV�VHWWLQJ�LV�GHWHUPLQHG�E\�&�����DQG�/�����

� /���6SHHG�$JUHH
7KHVH�SDUDPHWHUV�VHW�XS�WKH�VSHHG�DJUHH�DQG�VSHHG�GHWHFWLRQ�IXQFWLRQV�ZKLFK�FDQ�EH�DVVLJQHG�WR�WKH�PXOWL�IXQFWLRQ�RXWSXW
WHUPLQDO�0$�0%�0&�

� /������6SHHG�$JUHHPHQW�'HWHFWLRQ�/HYHO
3DUDPHWHU�/�����VHWV�WKH�GHWHFWLRQ�OHYHO�IRU�WKH�GLJLWDO�RXWSXW�IXQFWLRQV�³6SHHG�$JUHH�´�³)UHTXHQF\�'HWHFWLRQ���´�DQG
³)UHTXHQF\�'HWHFWLRQ���´

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 6SHHG�$JUHHPHQW�'HWHFWLRQ�/HYHO ����WR�������+] ����+]

5HIHU�WR�+������7HUPLQDO�0$�0%�0&�)XQFWLRQ�6HOHFWLRQ�RQ�SDJH�����6HWWLQJV�������DQG���

� /������6SHHG�$JUHHPHQW�'HWHFWLRQ�6HOHFWLRQ
'HWHUPLQHV�ZKHQ�IUHTXHQF\�GHWHFWLRQ�LV�DFWLYH�XVLQJ�SDUDPHWHU�/�����

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 6SHHG�$JUHHPHQW�'HWHFWLRQ�6HOHFWLRQ ��RU�� �

6HWWLQJ����1R�'HWHFWLRQ�'XULQJ�%DVHEORFN
6HWWLQJ����'HWHFWLRQ�$OZD\V�(QDEOHG
� 1RWHV�RQ�&RQWUROOLQJ�WKH�%UDNH�IRU�WKH�+RLVW�$SSOLFDWLRQ
� 7KH�IUHTXHQF\�GHWHFWLRQ�IXQFWLRQ�LV�XVHG�IRU�FRQWUROOLQJ�WKH�EUDNH�
:KHQ�DQ�H[WHUQDO�%DVHEORFN�FRPPDQG�LV�SUHVHQW�ZKLOH�D�5XQ�FRPPDQG�LV�DFWLYH��WKH�IUHTXHQF\�UHIHUHQFH�ZLOO�EH�NHSW
DV�ORQJ�DV�WKH�5XQ�FRPPDQG�LV�DFWLYH��7R�DYRLG�LPSURSHU�EUDNH�RSHUDWLRQ�PDNH�VXUH�WKDW�IUHTXHQF\�GHWHFWLRQ�LV�VHW�VR
WKDW�WKH�EUDNH�GRHV�QRW�RSHQ�GXULQJ�%DVHEORFN��/����� �³�´��GHIDXOW��

%UDNH�2SHQ�&ORVH %UDNH�$FWLYDWLRQ�/HYHO
)XQFWLRQ 3DUDPHWHU 6LJQDO 3DUDPHWHU
)UHTXHQF\
'HWHFWLRQ
&RQGLWLRQV

/����� �� )UHTXHQF\�'HWHFWLRQ�/HYHO /����� �����WR�����+]����!

)UHTXHQF\
'HWHFWLRQ�� +����� �� )UHTXHQF\�'HWHFWLRQ�:LGWK ����+]��IL[HG�

��!,I�WKH�ORDG�VOLSV�GXULQJ�VWRS��PDNH�LW�JUHDWHU�WKDQ�(�����RU�����+]�XQWLO�WKH�ORDG�QR�ORQJHU�VOLSV�

��� /��3URWHFWLRQ�)XQFWLRQV
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����+]��IL[HG�
/����

2))21

7LPH2XWSXW
�)UHTXHQF\

)UHTXHQF\
�'HFWHFWLRQ��

)LJXUH����� )UHTXHQF\�'HWHFWLRQ��

� 7KH�EUDNLQJ�VHTXHQFH�VKRXOG�EH�GHVLJQHG�DV�IROORZV�
� $�QRUPDOO\�RSHQ�VLJQDO��1�2���VKRXOG�EH�XVHG�WR�FRQWURO�WKH�EUDNH�VR�WKDW�LW�LV�UHOHDVHG�ZKHQ�WHUPLQDO�0$�0&�FORVHV�
� $Q�H[WHUQDO�FLUFXLW�VKRXOG�EH�DGGHG�WR�HQVXUH�WKH�EUDNH�LV�IXOO\�DSSOLHG�LQ�FDVH�RI�D�IDXOW�RU�HPHUJHQF\�FRQGLWLRQ�
� $Q�DGGLWLRQDO�H[WHUQDO�FLUFXLW�VKRXOG�DOVR�EH�DGGHG�WR�HQVXUH�WKH�EUDNH�UHOHDVHV�SURSHUO\�ZKHQ�DQ�8S�'RZQ�&RPPDQG
LV�HQWHUHG�

� :KHQ�FKDQJLQJ�WKH�VSHHG�XVLQJ�DQ�DQDORJ�VLJQDO��PDNH�VXUH�WKDW�WKH�VRXUFH�RI�WKH�IUHTXHQF\�UHIHUHQFH�LV�DVVLJQHG�WR�WKH
FRQWURO�FLUFXLW�WHUPLQDOV��E����� ����

� $�VHTXHQFH�WR�RSHQ�DQG�FORVH�WKH�KROGLQJ�EUDNH�DSSHDUV�LQ�WKH�GLDJUDP�EHORZ�

7LPH

836��6&
2))

G����
G������(QDEOHG�ZKHQ�E����� ���

/���� E����

2))
'&�,QMHFWLRQ�EUDNLQJ

21

210$�0&
+ROGLQJ�EUDNH

2XWSXW�IUHTXHQF\
�

)UHTXHQF\�'HWHFWLRQ��
�+���� ��

&ORVHG &ORVHG2SHQ

E����

E����

2XWSXW

)LJXUH����� +ROGLQJ�%UDNH�7LPH�&KDUW

� /���)DXOW�5HVWDUW
7KH�GULYH�FDQ�EH�VHW�XS�WR�SHUIRUP�D�VHOI�GLDJQRVWLF�FKHFN�DQG�UHVXPH�WKH�RSHUDWLRQ�DIWHU�D�IDXOW�KDV�RFFXUUHG��:KHQ�WKH
VHOI�FKHFN�LV�VXFFHVVIXO�DQG�WKH�FDXVH�RI�WKH�IDXOW�KDV�GLVDSSHDUHG�WKH�GULYH�ZLOO�UHVWDUW�
7KH�GULYH�FDQ�DWWHPSW�WR�UHVWDUW�LWVHOI�IROORZLQJ�WKH�IDXOWV�OLVWHG�EHORZ�

)DXOW 1DPH )DXOW 1DPH
R& �2YHUFXUUHQW� 3) �,QSXW�3KDVH�/RVV�

R/� �0RWRU�2YHUORDG� U+ �%UDNLQJ�5HVLVWRU�)DXOW�

R/� �'ULYH�2YHUORDG� 8Y� �'&�%XV�8QGHUYROWDJH�����!
R/� �2YHUWRUTXH���

��! :KHQ�/�����LV�VHW�WR���RU����FRQWLQXH�RSHUDWLRQ�GXULQJ�PRPHQWDU\�SRZHU�ORVV�

8VH�SDUDPHWHU�/�����WR�VHW�XS�DXWRPDWLF�IDXOW�UHVWDUW�
7R�RXWSXW�D�VLJQDO�GXULQJ�IDXOW�UHVWDUW��VHW�+�����WR��(�

� /������1XPEHU�RI�$XWR�5HVWDUW�$WWHPSWV
6HWV�WKH�QXPEHU�RI�WLPHV�WKDW�WKH�GULYH�PD\�DWWHPSW�WR�UHVWDUW�LWVHOI�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 1XPEHU�RI�$XWR�5HVWDUWV ��WR��� �

7KH�UHVWDUW�FRXQWHU�LV�LQFUHPHQWHG�DW�HDFK�UHVWDUW�DWWHPSW��UHJDUGOHVV�RI�ZKHWKHU�WKH�DWWHPSW�ZDV�VXFFHVVIXO��:KHQ�WKH
FRXQWHU�UHDFKHV�WKH�QXPEHU�VHW�LQ�/�����WKH�RSHUDWLRQ�VWRSV�DQG�WKH�IDXOW�KDV�WR�EH�UHVHW�PDQXDOO\�DIWHU�FRUUHFWLQJ�WKH
FDXVH�
7KH�QXPEHU�RI�IDXOW�UHVWDUWV�LV�UHVHW�EDFN�WR�]HUR�ZKHQ�
� 7KH�GULYH�RSHUDWHV�QRUPDOO\�IRU�WHQ�PLQXWHV�IROORZLQJ�D�IDXOW�UHVWDUW�
� $�IDXOW�LV�FOHDUHG�PDQXDOO\�DIWHU�SURWHFWLYH�IXQFWLRQV�DUH�WULJJHUHG�
� 7KH�SRZHU�VXSSO\�LV�F\FOHG�

��� /��3URWHFWLRQ�)XQFWLRQV
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� /���7RUTXH�'HWHFWLRQ
7KH�GULYH�SURYLGHV�D�WRUTXH�GHWHFWLRQ�IXQFWLRQ�WKDW�WULJJHUV�DQ�DODUP�RU�IDXOW�VLJQDO�ZKHQ�WKH�ORDG�LV�WRR�KHDY\��R/���,W�LV
VHW�XS�XVLQJ�WKH�/�����SDUDPHWHUV��7R�LQGLFDWH�DQ�RYHUORDG�FRQGLWLRQ�WR�DQ�H[WHUQDO�GHYLFH��WKH�GLJLWDO�RXWSXW�VKRXOG�EH
SURJUDPPHG�DV�VKRZQ�EHORZ�

+�����6HWWLQJ 'HVFULSWLRQ
% 7RUTXH�GHWHFWLRQ����1�2���RXWSXW�FORVH�ZKHQ�RYHUORDG�LV�GHWHFWHG�
�� 7RUTXH�GHWHFWLRQ����1�&���RXWSXW�RSHQV�ZKHQ�RYHUORDG�LV�GHWHFWHG�

)LJXUH������VKRZV�WKH�IXQFWLRQ�RI�RYHUWRUTXH�GHWHFWLRQ�

0RWRU�FXUUHQW���WRUTXH

/����

�����K\VWHUHVLV

7RUTXH�GHWHFWLRQ���12���

/����

21

/����

�����K\VWHUHVLV

21

)LJXUH����� 2YHUWRUTXH�'HWHFWLRQ�2SHUDWLRQ

1RWH� 7KH�WRUTXH�GHWHFWLRQ�IXQFWLRQ�XVHV�D�K\VWHUHVLV�RI�����RI�WKH�GULYH�UDWHG�RXWSXW�FXUUHQW�PRWRU�UDWHG�WRUTXH�
1RWH� :KHQ�RYHUWRUTXH�RFFXUV�LQ�WKH�DSSOLFDWLRQ��WKH�GULYH�PD\�VWRS�GXH�WR�RYHUFXUUHQW��R&��RU�RYHUORDG��R/����7R�SUHYHQW�WKLV��DQ�RYHUORDG

VLWXDWLRQ�VKRXOG�EH�LQGLFDWHG�WR�WKH�FRQWUROOHU�EHIRUH�R&�RU�R/��RFFXU�LQ�WKH�GULYH��8VH�WKH�WRUTXH�GHWHFWLRQ�IRU�WKLV�SXUSRVH�

� /������7RUTXH�'HWHFWLRQ�6HOHFWLRQ
7KH�WRUTXH�GHWHFWLRQ�IXQFWLRQ�LV�WULJJHUHG�ZKHQ�WKH�FXUUHQW�WRUTXH�H[FHHGV�WKH�OHYHOV�VHW�LQ�SDUDPHWHU�/�����IRU�ORQJHU
WKDQ�WKH�WLPH�VHW�LQ�/������7KH�SDUDPHWHUV�/�����VHOHFW�WKH�GHWHFWLRQ�FRQGLWLRQ�DQG�WKH�RSHUDWLRQ�DW�GHWHFWLRQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 7RUTXH�'HWHFWLRQ�6HOHFWLRQ ��WR�� �

6HWWLQJ����'LVDEOHG

6HWWLQJ����R/��DW�6SHHG�$JUHH���$ODUP
2YHUWRUTXH�GHWHFWLRQ�LV�DFWLYH�RQO\�ZKHQ�WKH�RXWSXW�VSHHG�LV�HTXDO�WR�WKH�IUHTXHQF\�UHIHUHQFH��L�H���QR�GHWHFWLRQ�GXULQJ
DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ��7KH�RSHUDWLRQ�FRQWLQXHV�DIWHU�GHWHFWLRQ�DQG�DQ�R/��DODUP�LV�WULJJHUHG�

6HWWLQJ����R/��DW�5XQ���$ODUP
2YHUWRUTXH�GHWHFWLRQ�ZRUNV�ZKHQHYHU�D�5XQ�FRPPDQG�LV�DFWLYH��7KH�RSHUDWLRQ�FRQWLQXHV�DIWHU�GHWHFWLRQ�DQG�DQ�R/��DODUP
LV�WULJJHUHG�

6HWWLQJ����R/��DW�6SHHG�$JUHH���)DXOW
2YHUWRUTXH�GHWHFWLRQ�LV�DFWLYH�RQO\�ZKHQ�WKH�RXWSXW�VSHHG�LV�HTXDO�WR�WKH�IUHTXHQF\�UHIHUHQFH��L�H���QR�GHWHFWLRQ�GXULQJ
DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ��7KH�RSHUDWLRQ�LV�VWRSSHG�DQG�DQ�R/��IDXOW�LV�WULJJHUHG�

6HWWLQJ����R/��DW�5XQ���)DXOW
2YHUWRUTXH�GHWHFWLRQ�ZRUNV�ZKHQHYHU�D�5XQ�FRPPDQG�LV�DFWLYH��7KH�RSHUDWLRQ�LV�VWRSSHG�DQG�DQ�R/��IDXOW�LV�WULJJHUHG�

� /������7RUTXH�'HWHFWLRQ�/HYHO
7KHVH�SDUDPHWHUV�WKH�GHWHFWLRQ�OHYHOV�IRU�WKH�WRUTXH�GHWHFWLRQ�IXQFWLRQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 7RUTXH�'HWHFWLRQ�/HYHO ��WR����� ����

� /������7RUTXH�'HWHFWLRQ�7LPH
7KHVH�SDUDPHWHUV�VHW�WKH�WLPH�WKDW�WKH�OHYHOV�VHW�LQ�/�����KDYH�WR�EH�H[FHHGHG�EHIRUH�DQ�DODUP�IDXOW�LV�WULJJHUHG�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 7RUTXH�'HWHFWLRQ�WLPH ����WR������V ����V

��� /��3URWHFWLRQ�)XQFWLRQV
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� /���+DUGZDUH�3URWHFWLRQ
� /������,QWHUQDO�'\QDPLF�%UDNLQJ�5HVLVWRU�3URWHFWLRQ�6HOHFWLRQ��(5)�W\SH�
7KLV�SDUDPHWHU�VHOHFWV�WKH�G\QDPLF�EUDNLQJ�UHVLVWRU�SURWHFWLRQ�ZKHQ�XVLQJ�DQ�RSWLRQDO�KHDWVLQN�PRXQWHG�EUDNLQJ�UHVLVWRU
�(5)�W\SH�����('��

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� ,QWHUQDO�%UDNLQJ�5HVLVWRU�3URWHFWLRQ ��RU�� �

6HWWLQJ����'LVDEOHG
'LVDEOHV�WKH�EUDNLQJ�UHVLVWRU�SURWHFWLRQ��8VH�WKLV�VHWWLQJ�IRU�DQ\�EUDNLQJ�RSWLRQ�RWKHU�WKDQ�WKH�<DVNDZD�(5)�7\SH�UHVLVWRU�

6HWWLQJ����(QDEOHG
(QDEOHV�WKH�SURWHFWLRQ�IRU�(5)�W\SH�UHVLVWRUV�

� /������,QSXW�3KDVH�/RVV�3URWHFWLRQ�6HOHFWLRQ
(QDEOHV�RU�GLVDEOHV�WKH�LQSXW�SKDVH�ORVV�GHWHFWLRQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� ,QSXW�3KDVH�/RVV�'HWHFWLRQ�6HOHFWLRQ ��RU�� �

6HWWLQJ����'LVDEOHG

6HWWLQJ����(QDEOHG
(QDEOHV�WKH�LQSXW�SKDVH�ORVV�GHWHFWLRQ��$V�GHWHFWLRQ�LV�SHUIRUPHG�E\�PHDVXULQJ�WKH�'&�EXV�ULSSOH��D�SKDVH�ORVV�IDXOW��3)�
FDQ�DOVR�EH�WULJJHUHG�E\�SRZHU�VXSSO\�YROWDJH�LPEDODQFH�RU�PDLQ�FLUFXLW�FDSDFLWRU�GHWHULRUDWLRQ��'HWHFWLRQ�LV�GLVDEOHG
ZKHQ�
� 7KH�GULYH�LV�GHFHOHUDWLQJ�
� 1R�5XQ�FRPPDQG�LV�DFWLYH�
� 2XWSXW�FXUUHQW�LV�OHVV�WKDQ�RU�HTXDO�WR�����RI�WKH�GULYH�UDWHG�FXUUHQW�

� /������+HDWVLQN�&RROLQJ�)DQ�2SHUDWLRQ�6HOHFWLRQ
6HOHFWV�WKH�KHDWVLQN�FRROLQJ�IDQ�RSHUDWLRQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� )DQ�2SHUDWLRQ�6HOHFWLRQ ��RU�� �

6HWWLQJ����5XQ�ZLWK�7LPHU
7KH�IDQ�LV�VZLWFKHG�RQ�ZKHQ�D�5XQ�FRPPDQG�LV�DFWLYH��,W�LV�VZLWFKHG�RII����V�DIWHU�WKH�5XQ�FRPPDQG�KDV�EHHQ�UHOHDVHG�
8VLQJ�WKLV�VHWWLQJ�H[WHQGV�WKH�IDQ�OLIHWLPH�

6HWWLQJ����5XQ�DOZD\V
7KH�IDQ�UXQV�ZKHQHYHU�SRZHU�LV�VXSSOLHG�WR�WKH�GULYH�

� /������$PELHQW�7HPSHUDWXUH�6HWWLQJ
,I�WKH�WHPSHUDWXUH�ZKHUH�WKH�GULYH�LV�PRXQWHG�LV�DERYH�WKH�VSHFLILHG�YDOXHV��WKH�GULYH�UDWHG�FXUUHQW�PXVW�EH�UHGXFHG�IRU
RSWLPDO�SHUIRUPDQFH�OLIH��%\�VHWWLQJ�WKH�DPELHQW�WHPSHUDWXUH�WR�SDUDPHWHU�/�����DQG�DGMXVWLQJ�WKH�LQVWDOODWLRQ�PHWKRG
VHWWLQJ�LQ�/������WKH�GULYH�UDWLQJ�DXWRPDWLFDOO\�DGDSWV�WR�VDIH�YDOXHV�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� $PELHQW�7HPSHUDWXUH�6HWWLQJ ����WR������& ����&

� /������6RIWZDUH�&/$�6HOHFWLRQ
7KH�6RIWZDUH�&XUUHQW�/LPLW��&/$��LV�D�GULYH�SURWHFWLRQ�IXQFWLRQ�WKDW�SUHYHQWV�RXWSXW�WUDQVLVWRU�IDLOXUHV�FDXVHG�E\�KLJK
FXUUHQW��3DUDPHWHU�/�����HQDEOHV�RU�GLVDEOHV�WKLV�IXQFWLRQ�

1RWH� 7KLV�VHWWLQJ�VKRXOG�QRW�EH�FKDQJHG�XQOHVV�DEVROXWHO\�QHFHVVDU\��)RU�SURSHU�GULYH�SURWHFWLRQ�DQG�RSHUDWLRQ�OHDYH�WKH�6RIWZDUH�&/$�IXQFWLRQ
HQDEOHG�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� 6RIWZDUH�&XUUHQW�/LPLW�6HOHFWLRQ ��RU�� �

6HWWLQJ����'LVDEOHG
7KH�GULYH�PD\�WULS�RQ�DQ�R&�IDXOW�LI�WKH�ORDG�LV�WRR�KHDY\�RU�WKH�DFFHOHUDWLRQ�LV�WRR�VKRUW�

��� /��3URWHFWLRQ�)XQFWLRQV
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6HWWLQJ����(QDEOHG
:KHQ�WKH�VRIW�&/$�FXUUHQW�OHYHO�LV�UHDFKHG��WKH�GULYH�UHGXFHV�WKH�RXWSXW�YROWDJH�LQ�RUGHU�WR�UHGXFH�WKH�FXUUHQW��,I�WKH
FXUUHQW�OHYHO�GURSV�EHORZ�WKH�6RIWZDUH�&/$�OHYHO��WKHQ�QRUPDO�RSHUDWLRQ�ZLOO�FRQWLQXH�

� /������,QVWDOODWLRQ�0HWKRG�6HOHFWLRQ
6HOHFWV�WKH�W\SH�RI�LQVWDOODWLRQ�DQG�FKDQJHV�WKH�GULYH�RYHUORDG��R/���OLPLWV�DFFRUGLQJO\�

1RWH� �� 7KLV�SDUDPHWHU�LV�QRW�UHVHW�ZKHQ�WKH�GULYH�LV�LQLWLDOL]HG�
�� 7KH�YDOXH�LV�SUHVHW�WR�WKH�DSSURSULDWH�YDOXH�ZKHQ�WKH�GULYH�LV�VKLSSHG��&KDQJH�WKH�YDOXH�RQO\�ZKHQ�XVLQJ�6LGH�E\�6LGH�LQVWDOODWLRQ�RU

ZKHQ�PRXQWLQJ�D�VWDQGDUG�GULYH�ZLWK�WKH�KHDWVLQN�RXWVLGH�WKH�FDELQHW�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
/���� ,QVWDOODWLRQ�0HWKRG�6HOHFWLRQ ��WR�� �

6HWWLQJ����,3���2SHQ�&KDVVLV�'ULYH
0XVW�EH�VHOHFWHG�LI�DQ�,3���2SHQ�&KDVVLV�GULYH�LV�LQVWDOOHG�ZLWK�PLQLPDO����PP�VSDFH�WR�WKH�QH[W�GULYH�RU�D�FDELQHW�ZDOO�

6HWWLQJ����6LGH�E\�6LGH�0RXQWLQJ
0XVW�EH�VHOHFWHG�LI�GULYHV�DUH�6LGH�E\�6LGH�PRXQWHG�ZLWK�D�PLQLPXP�VSDFH�RI���PP�

6HWWLQJ����1(0$�7\SH���'ULYH
0XVW�EH�VHOHFWHG�LI�WKH�GULYH�KDV�D�1(0$�7\SH���HQFORVXUH�

6HWWLQJ����)LQOHVV�'ULYH�RU�([WHUQDO�+HDWVLQN�,QVWDOODWLRQ
0XVW�EH�VHOHFWHG�IRU�ILQOHVV�GULYHV�RU�LI�D�VWDQGDUG�GULYH�LV�PRXQWHG�ZLWK�WKH�KHDWVLQN�RXWVLGH�WKH�FDELQHW�

� /������&DUULHU�)UHTXHQF\�5HGXFWLRQ�6HOHFWLRQ
7KH�GULYH�FDQ�UHGXFH�WKH�FDUULHU�IUHTXHQF\�ZKHQ�WKH�RXWSXW�FXUUHQW�H[FHHGV�D�FHUWDLQ�OHYHO��7KLV�WHPSRUDULO\�LQFUHDVHV�WKH
RYHUORDG�FDSDELOLW\��R/��GHWHFWLRQ��DQG�WKH�GULYH�FDQ�UXQ�WKURXJK�WUDQVLHQW�ORDG�SHDNV�ZLWKRXW�WULSSLQJ�
/�����VHOHFWV�WKH�RSHUDWLRQ�RI�WKH�FDUULHU�IUHTXHQF\�UHGXFWLRQ�IXQFWLRQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW

/���� &DUULHU�)UHTXHQF\�5HGXFWLRQ�6HOHFWLRQ ��WR�� 'HWHUPLQHG�E\
R����

6HWWLQJ����'LVDEOHG
1R�FDUULHU�IUHTXHQF\�UHGXFWLRQ�DW�KLJK�FXUUHQW�

6HWWLQJ����(QDEOHG�IRU�2XWSXW�)UHTXHQFLHV�EHORZ���+]
7KH�FDUULHU�IUHTXHQF\�LV�UHGXFHG�DW�VSHHGV�EHORZ���+]�ZKHQ�WKH�FXUUHQW�H[FHHGV������RI�WKH�GULYH�UDWHG�FXUUHQW��7KH�GULYH
UHWXUQV�WR�LWV�QRUPDO�FDUULHU�IUHTXHQF\�ZKHQ�WKH�FXUUHQW�IDOOV�EHORZ�����RU�WKH�RXWSXW�IUHTXHQF\�H[FHHGV���+]�

6HWWLQJ����(QDEOHG�IRU�(QWLUH�)UHTXHQF\�5DQJH
7KH�FDUULHU�IUHTXHQF\�LV�UHGXFHG�DW�WKH�IROORZLQJ�VSHHGV�
� %HORZ���+]�ZKHQ�WKH�FXUUHQW�H[FHHGV������RI�WKH�GULYH�UDWHG�FXUUHQW�
� $ERYH���+]�ZKHQ�WKH�FXUUHQW�H[FHHGV������RI�WKH�GULYH�UDWHG�FXUUHQW�
7KH�GULYH�XVHV�WKH�GHOD\�WLPH�RI�����V�DQG�D�K\VWHUHVLV�RI�����ZKHQ�VZLWFKLQJ�WKH�FDUULHU�IUHTXHQF\�EDFN�WR�WKH�VHW�YDOXH�

��� /��3URWHFWLRQ�)XQFWLRQV
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��� Q��6SHFLDO�$GMXVWPHQWV
7KH�Q�SDUDPHWHUV�KDQGOH�D�YDULHW\�RI�VSHFLDOL]HG�DGMXVWPHQWV�DQG�IXQFWLRQV��LQFOXGLQJ�+XQWLQJ�3UHYHQWLRQ�

� Q���+XQWLQJ�3UHYHQWLRQ
+XQWLQJ�3UHYHQWLRQ�NHHSV�WKH�GULYH�IURP�KXQWLQJ�DV�D�UHVXOW�RI�ORZ�LQHUWLD�DQG�RSHUDWLQJ�ZLWK�OLJKW�ORDG�

� Q������+XQWLQJ�3UHYHQWLRQ�*DLQ�6HWWLQJ
6HWV�WKH�JDLQ�IRU�WKH�+XQWLQJ�3UHYHQWLRQ�)XQFWLRQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
Q���� +XQWLQJ�3UHYHQWLRQ�*DLQ�6HWWLQJ �����WR����� ����

1RUPDOO\��Q�����GRHV�QRW�QHHG�WR�EH�FKDQJHG��EXW�DGMXVWPHQW�PD\�KHOS�XQGHU�WKH�IROORZLQJ�FRQGLWLRQV�
� ,I�WKH�PRWRU�YLEUDWHV�ZKLOH�OLJKWO\�ORDGHG�LQFUHDVH�WKH�JDLQ�E\�����XQWLO�YLEUDWLRQ�FHDVHV�
� ,I�WKH�PRWRU�VWDOOV�GHFUHDVH�WKH�JDLQ�E\�����XQWLO�WKH�VWDOOLQJ�FHDVHV�

� Q���2YHUH[FLWDWLRQ�'HFHOHUDWLRQ
2YHUH[FLWDWLRQ�GHFHOHUDWLRQ�LQFUHDVHV�WKH�IOX[�GXULQJ�GHFHOHUDWLRQ�DQG�DOORZV�VKRUWHU�GHFHOHUDWLRQ�WLPH�VHWWLQJV�WKDQ�ZLWK
QRUPDO�GHFHOHUDWLRQ�ZLWKRXW�WKH�XVH�RI�D�EUDNLQJ�UHVLVWRU��(QDEOHG�E\�VHWWLQJ�/����� ���
1RWHV�RQ�2YHUH[FLWDWLRQ�'HFHOHUDWLRQ
� $V�UHJHQHUDWLYH�HQHUJ\�LV�PDLQO\�GLVVLSDWHG�DV�KHDW�LQ�WKH�PRWRU��WKH�PRWRU�WHPSHUDWXUH�ZLOO�ULVH�LI�RYHUH[FLWDWLRQ
GHFHOHUDWLRQ�LV�DSSOLHG�IUHTXHQWO\��,Q�VXFK�FDVHV��PDNH�VXUH�WKH�PRWRU�WHPSHUDWXUH�GRHV�QRW�H[FHHG�WKH�PD[LPXP
DOORZDEOH�YDOXH�RU�FRQVLGHU�XVLQJ�D�EUDNLQJ�UHVLVWRU�RSWLRQ�LQVWHDG�

� 7KH�GULYH�GHFHOHUDWHV�DW�WKH�DFWLYH�GHFHOHUDWLRQ�WLPH��0DNH�VXUH�WR�VHW�WKLV�WLPH�VR�WKDW�QR�RYHUYROWDJH��RY��IDXOW�RFFXUV�
� :KHQ�D�5XQ�FRPPDQG�LV�HQWHUHG�GXULQJ�RYHUH[FLWDWLRQ�GHFHOHUDWLRQ��RYHUH[FLWDWLRQ�RSHUDWLRQ�LV�FDQFHOOHG�DQG�WKH�GULYH
ZLOO�UHDFFHOHUDWH�WR�WKH�VSHFLILHG�VSHHG�

� 'R�QRW�XVH�RYHUH[FLWDWLRQ�GHFHOHUDWLRQ�LQ�FRPELQDWLRQ�ZLWK�D�EUDNLQJ�UHVLVWRU�RSWLRQ�
8VH�SDUDPHWHU�Q�����IRU�DGMXVWLQJ�RYHUH[FLWDWLRQ�GHFHOHUDWLRQ�

� Q������2YHUH[FLWDWLRQ�'HFHOHUDWLRQ�*DLQ
$SSOLHV�D�JDLQ�WR�WKH�9�I�SDWWHUQ�RXWSXW�YDOXH�GXULQJ�RYHUH[FLWDWLRQ�GHFHOHUDWLRQ��WKHUHE\�GHWHUPLQLQJ�WKH�OHYHO�RI
RYHUH[FLWDWLRQ��7KH�GULYH�UHWXUQV�WR�WKH�QRUPDO�9�I�YDOXH�DIWHU�WKH�PRWRU�KDV�VWRSSHG�RU�ZKHQ�LW�LV�DFFHOHUDWLQJ�WR�WKH
IUHTXHQF\�UHIHUHQFH�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
Q���� 2YHUH[FLWDWLRQ�'HFHOHUDWLRQ�*DLQ �����WR����� ����

7KH�RSWLPXP�VHWWLQJ�IRU�Q�����GHSHQGV�RQ�WKH�PRWRU�IOX[�VDWXUDWLRQ�FKDUDFWHULVWLFV�
� ,QFUHDVH�WKH�JDLQ�E\������WR������WR�LPSURYH�WKH�EUHDNLQJ�SRZHU�RI�RYHUH[FLWDWLRQ�
� 5HGXFH�WKH�YDOXH�ZKHQ�WKH�PRWRU�VOLS�JHWV�WRR�KLJK��ZKLFK�FDQ�WULJJHU�RYHUFXUUHQW��R&���PRWRU�RYHUORDG��R/����RU�GULYH
RYHUORDG��R/���IDXOWV�

��� Q��6SHFLDO�$GMXVWPHQWV
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��� R��2SHUDWRU�5HODWHG�6HWWLQJV
7KHVH�SDUDPHWHUV�FRQFHUQ�WKH�YDULRXV�IXQFWLRQV�DQG�IHDWXUHV�RI�WKH�GLJLWDO�RSHUDWRU�

� R���'LVSOD\�6HWWLQJV�DQG�6HOHFWLRQV
7KHVH�SDUDPHWHUV�GHWHUPLQH�KRZ�GDWD�LV�VKRZQ�RQ�WKH�RSHUDWRU�GLVSOD\�

� R������8VHU�0RQLWRU�6HOHFWLRQ�DIWHU�3RZHU�8S
6HOHFWV�ZKLFK�PRQLWRU�SDUDPHWHU�ZLOO�EH�GLVSOD\HG�XSRQ�SRZHU�XS��'HIDXOWHG�WR�VKRZ�WKH�IUHTXHQF\�UHIHUHQFH�ZKHQ�WKH
GULYH�LV�ILUVW�WXUQHG�RQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� 8VHU�0RQLWRU�6HOHFWLRQ�DIWHU�3RZHU�8S ��WR�� �

6HWWLQJ����)UHTXHQF\�5HIHUHQFH��8�����

6HWWLQJ����)RUZDUG�5HYHUVH

6HWWLQJ����2XWSXW�)UHTXHQF\��8�����

6HWWLQJ����2XWSXW�&XUUHQW��8�����

� R������'LJLWDO�2SHUDWRU�'LVSOD\�6HOHFWLRQ
3DUDPHWHU�R�����DOORZV�WKH�SURJUDPPHU�WR�FKDQJH�WKH�XQLWV�XVHG�LQ�WKH�IROORZLQJ�SDUDPHWHUV�DQG�PRQLWRUV�
� 8������IUHTXHQF\�UHIHUHQFH
� 8������RXWSXW�IUHTXHQF\
� G�����WR�G������IUHTXHQF\�UHIHUHQFHV

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� 'LJLWDO�2SHUDWRU�'LVSOD\�6HOHFWLRQ ��WR�� �

6HWWLQJ����+]
7KH�IUHTXHQF\�UHIHUHQFH�DQG�PRQLWRUV�DUH�GLVSOD\HG�LQ�+]�ZLWK�D�UHVROXWLRQ�RI������+]�

6HWWLQJ�����
7KH�IUHTXHQF\�UHIHUHQFH�DQG�PRQLWRUV�DUH�GLVSOD\HG�DV�D�SHUFHQWDJH�ZLWK�D�UHVROXWLRQ�RI�������������LV�HTXDO�WR�WKH
PD[LPXP�RXWSXW�IUHTXHQF\�

� R���2SHUDWRU�.H\�6HOHFWLRQV
7KHVH�SDUDPHWHUV�GHWHUPLQH�WKH�IXQFWLRQV�DVVLJQHG�WR�WKH�RSHUDWRU�NH\V�

� R������6723�.H\�)XQFWLRQ�6HOHFWLRQ
6HOHFWV�LI�WKH�6723�NH\�RQ�WKH�GLJLWDO�RSHUDWRU�FDQ�EH�XVHG�WR�VWRS�WKH�RSHUDWLRQ�ZKHQ�WKH�GULYH�LV�FRQWUROOHG�IURP�D�UHPRWH
VRXUFH��L�H���QRW�IURP�GLJLWDO�RSHUDWRU��

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� 6723�.H\�)XQFWLRQ�6HOHFWLRQ ��RU�� �

6HWWLQJ����'LVDEOHG
7KH�6723�NH\�KDV�QR�IXQFWLRQ�ZKHQ�WKH�GULYH�LV�FRQWUROOHG�E\�D�VRXUFH�RWKHU�WKDQ�WKH�GLJLWDO�RSHUDWRU��7KH�GULYH�FDQ�RQO\
EH�VWRSSHG�IURP�WKH�5XQ�FRPPDQG�VRXUFH�WKDW�KDV�EHHQ�VHOHFWHG�

6HWWLQJ����(QDEOHG
7KH�6723�NH\�FDQ�EH�XVHG�WR�WHUPLQDWH�WKH�RSHUDWLRQ��HYHQ�LI�WKH�5XQ�FRPPDQG�VRXUFH�LV�QRW�DVVLJQHG�WR�WKH�GLJLWDO
RSHUDWRU��,I�RSHUDWLRQ�KDV�EHHQ�LQWHUUXSWHG�E\�SUHVVLQJ�WKH�6723�NH\��WKH�5XQ�FRPPDQG�PXVW�EH�F\FOHG�WR�UHVWDUW�WKH�GULYH�

� R������'ULYH�0RGHO�6HOHFWLRQ
3DUDPHWHU�R�����PDWFKHV�WKH�FRQWURO�ERDUG�WR�WKH�GULYH�KDUGZDUH��3URSHU�VHWWLQJ�RI�R�����LV�LPSRUWDQW�IRU�RSWLPDO
SHUIRUPDQFH�DQG�SURSHU�SURWHFWLRQ�IRU�WKH�GULYH�KDUGZDUH��7KLV�SDUDPHWHU�LV�FRQILJXUHG�DW�WKH�IDFWRU\�DQG�GRHV�QRW�QRUPDOO\
UHTXLUH�DGMXVWPHQW�LQ�WKH�ILHOG��,W�LV�DYDLODEOH�SULPDULO\�WR�DFFRPPRGDWH�FRQWURO�ERDUG�UHSODFHPHQW�LQ�WKH�HYHQW�RI�GDPDJH�

��� R��2SHUDWRU�5HODWHG�6HWWLQJV
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1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW

R���� 'ULYH�0RGHO�6HOHFWLRQ � 'HSHQGLQJ�RQ�GULYH
VL]H

1RWH� �� 5HIHU�WR�'HIDXOWV�E\�'ULYH�&DSDFLW\��R������DQG�1'�+'��&������RQ�SDJH�����IRU�D�OLVW�RI�R�����VHWWLQJV�DQG�SDUDPHWHUV�WKDW�FKDQJH
GHSHQGLQJ�RQ�WKH�GULYH�PRGHO�VHOHFWLRQ�

�� 'ULYH�SHUIRUPDQFH�ZLOO�VXIIHU�LI�WKH�FRUUHFW�GULYH�FDSDFLW\�LV�QRW�VHW�WR�R������DQG�SURWHFWLYH�IXQFWLRQV�ZLOO�IDLO�WR�RSHUDWH�SURSHUO\�

� R������)UHTXHQF\�5HIHUHQFH�6HWWLQJ�0HWKRG�6HOHFWLRQ
'HWHUPLQHV�LI�WKH�(17(5�NH\�PXVW�EH�XVHG�WR�LQSXW�D�IUHTXHQF\�UHIHUHQFH�IURP�WKH�GLJLWDO�RSHUDWRU�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� )UHTXHQF\�5HIHUHQFH�6HWWLQJ�0HWKRG�6HOHFWLRQ ��RU�� �

6HWWLQJ����(17(5�.H\�5HTXLUHG
(YHU\�FKDQJH�LQ�WKH�IUHTXHQF\�UHIHUHQFH�VHWWLQJ�RQ�WKH�GLJLWDO�RSHUDWRU�KDV�WR�EH�ILQDOL]HG�E\�SUHVVLQJ�WKH�(17(5�NH\
EHIRUH�LW�EHFRPHV�HIIHFWLYH�

6HWWLQJ����(17(5�.H\�1RW�5HTXLUHG
7KH�RXWSXW�IUHTXHQF\�FKDQJHV�LPPHGLDWHO\�ZKHQ�WKH�UHIHUHQFH�LV�FKDQJHG�E\�WKH�83�DQG�'2:1�NH\�RQ�WKH�GLJLWDO�RSHUDWRU�
7KH�(17(5�NH\�GRHV�QRW�QHHG�WR�EH�SUHVVHG��7KH�IUHTXHQF\�UHIHUHQFH�LV�VDYHG�ILYH�VHFRQGV�DIWHU�WKH�8S�RU�'2:1�NH\
KDV�EHHQ�UHOHDVHG�

� R������2SHUDWLRQ�6HOHFWLRQ�ZKHQ�/('�2SHUDWRU�LV�'LVFRQQHFWHG
'HWHUPLQHV�LI�WKH�GULYH�ZLOO�VWRS�ZKHQ�DQ�H[WHUQDO�/('�RSHUDWRU��-923������LV�UHPRYHG�LQ�/2&$/�PRGH�RU�ZLWK�E����
VHW�WR���

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� 'LJLWDO�2SHUDWRU�'LVFRQQHFWLRQ�2SHUDWLRQ ��RU�� �

6HWWLQJ����&RQWLQXH�2SHUDWLRQ
7KH�RSHUDWLRQ�LV�FRQWLQXHG�

6HWWLQJ����7ULJJHU�D�)DXOW
7KH�RSHUDWLRQ�LV�VWRSSHG�DQG�DQ�³R3U´�IDXOW�LV�WULJJHUHG��7KH�PRWRU�FRDVWV�WR�VWRS�

� R������,QLWLDOL]DWLRQ�6SHFLILFDWLRQ�6HOHFWLRQ
7KLV�SDUDPHWHU�VHWV�WKH�UHJLRQDO�VSHFLILFDWLRQV�IRU�WKH�GULYH�DQG�VKRXOG�QRW�EH�FKDQJHG�

� R���&RS\�)XQFWLRQ
8VH�R��SDUDPHWHUV�WR�5HDG��&RS\��DQG�9HULI\�WKH�SDUDPHWHU�VHWWLQJV�WR�DQG�IURP�WKH�GULYH�XVLQJ�DQ�/('�RSHUDWRU��RSWLRQ��

� R�����&RS\�)XQFWLRQ�6HOHFWLRQ
3DUDPHWHU�R�����VHOHFWV�WKH�FRS\�IXQFWLRQ�RSHUDWLRQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� &RS\�)XQFWLRQ�6HOHFWLRQ ��WR�� �

���1R�$FWLRQ
���5($'
$OO�SDUDPHWHUV�DUH�FRSLHG�IURP�WKH�GULYH�WR�WKH�/('�RSHUDWRU�

���:5,7(
$OO�SDUDPHWHUV�DUH�FRSLHG�IURP�WKH�/('�RSHUDWRU�WR�WKH�GULYH�

���9(5,)<
3DUDPHWHU�VHWWLQJV�LQ�WKH�GULYH�DUH�FRPSDUHG�WR�WKRVH�LQ�WKH�/('�RSHUDWRU�

1RWH� :KHQ�XVLQJ�WKH�FRS\�IXQFWLRQ��WKH�GULYH�PRGHO�QXPEHU��R������DQG�WKH�VRIWZDUH�QXPEHU��8������PXVW�PDWFK�RU�DQ�HUURU�ZLOO�RFFXU�

� R�����&RS\�)XQFWLRQ�5($'�3HUPLVVLRQ
3DUDPHWHU�R�����FDQ�EH�XVHG�WR�SUHYHQW�DFFLGHQWDOO\�RYHUZULWLQJ�WKH�GDWD�VWRUHG�LQ�WKH�RSHUDWRU�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� &RS\�)XQFWLRQ�5($'�3HUPLVVLRQ ���� �

��� R��2SHUDWRU�5HODWHG�6HWWLQJV
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���5($'�3URKLELWHG
7KH�GDWD�LQ�WKH�RSHUDWRU�DUH�ZULWH�SURWHFWHG��7KH�5($'�RSHUDWLRQ�FDQQRW�EH�SHUIRUPHG�

���5($'�3HUPLWWHG
7KH�GDWD�LQ�WKH�RSHUDWRU�DUH�QRW�ZULWH�SURWHFWHG��7KH�5($'�RSHUDWLRQ�FDQ�EH�SHUIRUPHG�

� R���0DLQWHQDQFH�0RQLWRU�6HWWLQJV
� R������$FFXPXODWHG�2SHUDWLRQ�7LPH�6HWWLQJ
3DUDPHWHU�R�����VHWV�WKH�FXPXODWLYH�RSHUDWLRQ�WLPH�DQG�DOORZV�WKH�XVHU�WR�VHW�WKH�VWDUWLQJ�YDOXH�RI�WKH�DFFXPXODWHG�RSHUDWLRQ
WLPH�GLVSOD\HG�LQ�PRQLWRU�8�����

1RWH� 7KH�YDOXH�LQ�R�����LV�VHW�LQ����K�XQLWV��)RU�H[DPSOH��D�VHWWLQJ�RI����ZLOO�VHW�WKH�FXPXODWLYH�RSHUDWLRQ�WLPH�FRXQWHU�WR�����K������K�ZLOO�DOVR
EH�GLVSOD\HG�LQ�PRQLWRU�8�����

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� $FFXPXODWHG�2SHUDWLRQ�7LPH�6HWWLQJ ��WR����� �

� R������$FFXPXODWHG�2SHUDWLRQ�7LPH�6HOHFWLRQ
6HOHFWV�WKH�FRQGLWLRQV�IRU�ZKDW�LV�WR�EH�FRQVLGHUHG�³DFFXPXODWHG�RSHUDWLRQ�WLPH�´�$FFXPXODWHG�RSHUDWLRQ�WLPH�LV�GLVSOD\HG
LQ�8�����

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� $FFXPXODWHG�2SHUDWLRQ�7LPH�6HOHFWLRQ ��RU�� �

6HWWLQJ����3RZHU�2Q�7LPH
7KH�GULYH�ORJV�WKH�WLPH�LW�LV�FRQQHFWHG�WR�D�SRZHU�VXSSO\��QR�PDWWHU�LI�WKH�PRWRU�LV�UXQQLQJ�RU�QRW�

6HWWLQJ����5XQ�7LPH
7KH�GULYH�ORJV�WKH�WLPH�WKDW�WKH�RXWSXW�LV�DFWLYH��L�H���ZKHQHYHU�D�5XQ�FRPPDQG�LV�DFWLYH��HYHQ�LI�WKH�PRWRU�LV�QRW�URWDWLQJ�
RU�D�YROWDJH�LV�RXWSXW�

� R������&RROLQJ�)DQ�0DLQWHQDQFH�6HWWLQJ
6HWV�WKH�YDOXH�RI�WKH�FRROLQJ�IDQ�RSHUDWLRQ�WLPH�EDVH�YDOXH�XVHG�IRU�WKH�PDLQWHQDQFH�YDOXH�GLVSOD\HG�LQ�8������%H�VXUH�WR
UHVHW�WKLV�SDUDPHWHU�EDFN�WR���LI�WKH�FRROLQJ�IDQ�LV�UHSODFHG�

1RWH� �� 7KH�YDOXH�LQ�R�����LV�VHW�LQ����K�XQLWV�
�� 7KH�DFWXDO�PDLQWHQDQFH�WLPH�GHSHQGV�RQ�WKH�HQYLURQPHQW�WKH�GULYH�LV�XVHG�LQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� &RROLQJ�)DQ�2SHUDWLRQ�7LPH ��WR����� �

� R������&DSDFLWRU�0DLQWHQDQFH�6HWWLQJ
6HWV�YDOXH�RI�WKH�PDLQWHQDQFH�PRQLWRU�IRU�WKH�'&�EXV�FDSDFLWRUV�GLVSOD\HG�LQ�8�����DV�D�SHUFHQWDJH�RI�WKH�WRWDO�H[SHFWHG
SHUIRUPDQFH�OLIH��7KLV�YDOXH�VKRXOG�EH�UHVHW�WR���ZKHQ�WKH�'&�EXV�FDSDFLWRUV�KDYH�EHHQ�UHSODFHG�

1RWH� 7KH�DFWXDO�PDLQWHQDQFH�WLPH�ZLOO�GHSHQG�RQ�WKH�HQYLURQPHQW�WKH�GULYH�LV�XVHG�LQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� &DSDFLWRU�0DLQWHQDQFH�6HWWLQJ ��WR����� ��

� R������'&�%XV�3UH�FKDUJH�5HOD\�0DLQWHQDQFH�6HWWLQJ
6HWV�WKH�YDOXH�RI�WKH�VRIWFKDUJH�E\SDVV�UHOD\�PDLQWHQDQFH�WLPH�GLVSOD\HG�LQ�8�����DV�D�SHUFHQWDJH�RI�WKH�WRWDO�H[SHFWHG
SHUIRUPDQFH�OLIH��7KLV�YDOXH�VKRXOG�EH�UHVHW�WR���ZKHQ�WKH�UHOD\�KDV�EHHQ�UHSODFHG�

1RWH� 7KH�PDLQWHQDQFH�DFWXDO�WLPH�GHSHQGV�RQ�WKH�HQYLURQPHQW�WKH�GULYH�LV�XVHG�LQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� '&�%XV�3UH�FKDUJH�5HOD\�0DLQWHQDQFH�6HWWLQJ ��WR����� ��

� R������,*%7�0DLQWHQDQFH�6HWWLQJ
6HWV�WKH�YDOXH�RI�WKH�,*%7�PDLQWHQDQFH�WLPH�GLVSOD\HG�LQ�8�����DV�D�SHUFHQWDJH�RI�WKH�WRWDO�H[SHFWHG�SHUIRUPDQFH�OLIH�
7KLV�YDOXH�VKRXOG�EH�UHVHW�WR���ZKHQ�WKH�,*%7V�KDYH�EHHQ�UHSODFHG�

1RWH� 7KH�DFWXDO�PDLQWHQDQFH�WLPH�GHSHQGV�RQ�WKH�HQYLURQPHQW�WKH�GULYH�LV�XVHG�LQ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� ,*%7�0DLQWHQDQFH�6HWWLQJ ��WR����� ��

��� R��2SHUDWRU�5HODWHG�6HWWLQJV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



� R������8��,QLWLDOL]DWLRQ
:KHQ�WKH�GULYH�LV�LQLWLDOL]HG��WKH�IDXOW�KLVWRU\�PRQLWRUV��8������DUH�QRW�UHVHW��3DUDPHWHU�R�����FDQ�EH�XVHG�WR�LQLWLDOL]H
WKHP�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
R���� 8��,QLWLDOL]DWLRQ ��RU�� �

6HWWLQJ����1R�$FWLRQ
7KH�GULYH�NHHSV�D�UHFRUG�RI�WKH�IDXOW�KLVWRU\�

6HWWLQJ����5HVHW�)DXOW�'DWD
5HVHWV�WKH�GDWD�IRU�WKH�8�����PRQLWRUV��2QFH�R�����LV�VHW�WR���DQG�WKH�(17(5�NH\�LV�SUHVVHG��WKH�IDXOW�GDWD�DUH�HUDVHG
DQG�WKH�GLVSOD\�UHWXUQV�WR���

��� R��2SHUDWRU�5HODWHG�6HWWLQJV
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���� 8��0RQLWRU�3DUDPHWHUV
0RQLWRU�SDUDPHWHUV�OHW�WKH�XVHU�YLHZ�YDULRXV�DVSHFWV�RI�GULYH�SHUIRUPDQFH�DV�LW�LV�VKRZQ�RQ�WKH�RSHUDWRU�GLVSOD\�
6RPH�PRQLWRUV�FDQ�EH�RXWSXW�IURP�WHUPLQDO�$0�E\�DVVLJQLQJ�WKH�VSHFLILF�PRQLWRU�SDUDPHWHU�QXPEHU�WR�+������5HIHU�WR�
+������0XOWL�)XQFWLRQ�$QDORJ�7HUPLQDO�$0�0RQLWRU�6HOHFWLRQ�RQ�SDJH�����IRU�GHWDLOV�RQ�DVVLJQLQJ�IXQFWLRQV�WR�WKH
DQDORJ�RXWSXW�

� 8���2SHUDWLRQ�6WDWXV�0RQLWRUV
6WDWXV�PRQLWRUV�GLVSOD\�GULYH�VWDWXV�OLNH�RXWSXW�IUHTXHQF\��FXUUHQW�HWF��5HIHU�WR�8���2SHUDWLRQ�6WDWXV�0RQLWRUV�RQ�SDJH
����IRU�D�FRPSOHWH�OLVW�RI�8�����PRQLWRUV�DQG�GHVFULSWLRQV�

� 8���)DXOW�+LVWRU\
7KH�IDXOW�KLVWRU\�PRQLWRUV�FDQ�EH�XVHG�WR�YLHZ�WKH�FXUUHQW�DQG�WKH�ODVW�RFFXUUHG�IDXOW��5HIHU�WR�8���)DXOW�+LVWRU\�RQ�SDJH
����IRU�D�OLVW�RI�8�����PRQLWRUV�DQG�GHVFULSWLRQV�
8�����PRQLWRUV�DUH�QRW�UHVHW�ZKHQ�WKH�GULYH�LV�LQLWLDOL]HG��5HIHU�WR�R������8��,QLWLDOL]DWLRQ�RQ�SDJH�����IRU�LQVWUXFWLRQV
WR�LQLWLDOL]H�WKH�IDXOW�KLVWRU\�

� 8���0DLQWHQDQFH�0RQLWRUV
0DLQWHQDQFH�PRQLWRUV�VKRZ�
� 5XQWLPH�GDWD�RI�WKH�GULYH�
� 0DLQWHQDQFH�GDWD�DQG�UHSODFHPHQW�LQIRUPDWLRQ�IRU�YDULRXV�GULYH�FRPSRQHQWV�
� +LJKHVW�SHDN�FXUUHQW�WKDW�KDV�RFFXUUHG�DQG�RXWSXW�IUHTXHQF\�DW�WKH�WLPH�WKH�SHDN�FXUUHQW�RFFXUUHG�
5HIHU�WR�8���0DLQWHQDQFH�0RQLWRUV�RQ�SDJH�����IRU�D�FRPSOHWH�OLVW�RI�8�����PRQLWRUV�DQG�GHVFULSWLRQV�

���� 8��0RQLWRU�3DUDPHWHUV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



7URXEOHVKRRWLQJ
7KLV�FKDSWHU�SURYLGHV�GHVFULSWLRQV�RI�WKH�GULYH�IDXOWV��DODUPV��HUURUV��UHODWHG�GLVSOD\V��DQG�SRVVLEOH
VROXWLRQV��7KLV�FKDSWHU�FDQ�DOVR�VHUYH�DV�D�UHIHUHQFH�JXLGH�IRU�WXQLQJ�WKH�GULYH�GXULQJ�D�WULDO�UXQ�

��� 6(&7,21�6$)(7<���������������������������������������������������������������������������������������������
��� 02725�3(5)250$1&(�),1(�781,1*���������������������������������������������������������
��� '5,9(�$/$506��)$8/76��$1'�(55256������������������������������������������������������
��� )$8/7�'(7(&7,21������������������������������������������������������������������������������������������
��� $/$50�'(7(&7,21�����������������������������������������������������������������������������������������
��� 23(5$725�352*5$00,1*�(55256����������������������������������������������������������
��� ',$*126,1*�$1'�5(6(77,1*�)$8/76�������������������������������������������������������
��� 7528%/(6+227,1*�:,7+287�)$8/7�',63/$<����������������������������������������

�
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��� 6HFWLRQ�6DIHW\
�'$1*(5

(OHFWULFDO�6KRFN�+D]DUG
'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�ZLOO�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

�:$51,1*
(OHFWULFDO�6KRFN�+D]DUG

'R�QRW�RSHUDWH�HTXLSPHQW�ZLWK�FRYHUV�UHPRYHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
7KH�GLDJUDPV�LQ�WKLV�VHFWLRQ�PD\�LOOXVWUDWH�GULYHV�ZLWKRXW�FRYHUV�RU�VDIHW\�VKLHOGV�WR�GLVSOD\�GHWDLOV��%H�VXUH�WR�UHLQVWDOO
FRYHUV�RU�VKLHOGV�EHIRUH�RSHUDWLQJ�WKH�GULYHV�DQG�UXQ�WKH�GULYHV�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�GHVFULEHG�LQ�WKLV�PDQXDO�
$OZD\V�JURXQG�WKH�PRWRU�VLGH�JURXQGLQJ�WHUPLQDO�
,PSURSHU�HTXLSPHQW�JURXQGLQJ�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�FRQWDFWLQJ�WKH�PRWRU�FDVH�
'R�QRW�WRXFK�WHUPLQDOV�EHIRUH�WKH�FDSDFLWRUV�KDYH�IXOO\�GLVFKDUJHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
%HIRUH�ZLULQJ�WHUPLQDOV��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU�WKH
GULYH�LQSXW�SRZHU�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R
SUHYHQW�HOHFWULF�VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�RII�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP
VDIH�OHYHO�
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�SHUIRUP�ZRUN�RQ�WKH�GULYH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
,QVWDOODWLRQ��PDLQWHQDQFH��LQVSHFWLRQ�DQG�VHUYLFLQJ�PXVW�EH�SHUIRUPHG�RQO\�E\�DXWKRUL]HG�SHUVRQQHO�IDPLOLDU�ZLWK
LQVWDOODWLRQ��DGMXVWPHQW�DQG�PDLQWHQDQFH�RI�$&�GULYHV�
'R�QRW�SHUIRUP�ZRUN�RQ�WKH�GULYH�ZKLOH�ZHDULQJ�ORRVH�FORWKLQJ��MHZHOU\��RU�ZLWKRXW�H\H�SURWHFWLRQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
5HPRYH�DOO�PHWDO�REMHFWV�VXFK�DV�ZDWFKHV�DQG�ULQJV��VHFXUH�ORRVH�FORWKLQJ�DQG�ZHDU�H\H�SURWHFWLRQ�EHIRUH�EHJLQQLQJ
ZRUN�RQ�WKH�GULYH�
'R�QRW�UHPRYH�FRYHUV�RU�WRXFK�FLUFXLW�ERDUGV�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

)LUH�+D]DUG
7LJKWHQ�DOO�WHUPLQDO�VFUHZV�WR�WKH�VSHFLILHG�WLJKWHQLQJ�WRUTXH�
/RRVH�HOHFWULFDO�FRQQHFWLRQV�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�GXH�WR�RYHUKHDWLQJ�RI�HOHFWULFDO�FRQQHFWLRQV�
'R�QRW�XVH�DQ�LPSURSHU�YROWDJH�VRXUFH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�
9HULI\�WKDW�WKH�UDWHG�YROWDJH�RI�WKH�GULYH�PDWFKHV�WKH�YROWDJH�RI�WKH�LQFRPLQJ�GULYH�LQSXW�SRZHU�EHIRUH�DSSO\LQJ�SRZHU�
'R�QRW�XVH�LPSURSHU�FRPEXVWLEOH�PDWHULDOV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�
$WWDFK�WKH�GULYH�WR�PHWDO�RU�RWKHU�QRQFRPEXVWLEOH�PDWHULDO�

��� 6HFWLRQ�6DIHW\
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127,&(
2EVHUYH�SURSHU�HOHFWURVWDWLF�GLVFKDUJH�SURFHGXUHV��(6'��ZKHQ�KDQGOLQJ�WKH�GULYH�DQG�FLUFXLW�ERDUGV�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�(6'�GDPDJH�WR�WKH�GULYH�FLUFXLWU\�
1HYHU�FRQQHFW�RU�GLVFRQQHFW�WKH�PRWRU�IURP�WKH�GULYH�ZKLOH�WKH�GULYH�LV�RXWSXWWLQJ�YROWDJH�
,PSURSHU�HTXLSPHQW�VHTXHQFLQJ�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�
'R�QRW�XVH�XQVKLHOGHG�FDEOH�IRU�FRQWURO�ZLULQJ�
)DLOXUH�WR�FRPSO\�PD\�FDXVH�HOHFWULFDO�LQWHUIHUHQFH�UHVXOWLQJ�LQ�SRRU�V\VWHP�SHUIRUPDQFH��8VH�VKLHOGHG�WZLVWHG�SDLU�ZLUHV
DQG�JURXQG�WKH�VKLHOG�WR�WKH�JURXQG�WHUPLQDO�RI�WKH�GULYH�
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�XVH�WKH�SURGXFW�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�RU�EUDNLQJ�FLUFXLW�
&DUHIXOO\�UHYLHZ�LQVWUXFWLRQ�PDQXDO�72%3&���������ZKHQ�FRQQHFWLQJ�D�EUDNLQJ�RSWLRQ�WR�WKH�GULYH�
'R�QRW�PRGLI\�WKH�GULYH�FLUFXLWU\�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�DQG�ZLOO�YRLG�ZDUUDQW\�
<DVNDZD�LV�QRW�UHVSRQVLEOH�IRU�PRGLILFDWLRQ�RI�WKH�SURGXFW�PDGH�E\�WKH�XVHU�
&KHFN�DOO�WKH�ZLULQJ�DIWHU�LQVWDOOLQJ�WKH�GULYH�DQG�FRQQHFWLQJ�RWKHU�GHYLFHV�WR�HQVXUH�WKDW�DOO�FRQQHFWLRQV�DUH
FRUUHFW�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�

��� 6HFWLRQ�6DIHW\
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��� 0RWRU�3HUIRUPDQFH�)LQH�7XQLQJ
7KLV�VHFWLRQ�RIIHUV�KHOSIXO�LQIRUPDWLRQ�IRU�FRXQWHUDFWLQJ�RVFLOODWLRQ��KXQWLQJ��RU�RWKHU�IDXOWV�WKDW�RFFXU�ZKLOH�SHUIRUPLQJ
D�WULDO�UXQ�

1RWH� 7KLV�VHFWLRQ�GHVFULEHV�SDUDPHWHUV�WKDW�DUH�FRPPRQO\�HGLWHG��&RQVXOW�<DVNDZD�IRU�PRUH�LQIRUPDWLRQ�RQ�GHWDLOHG�VHWWLQJV�DQG�ILQH�WXQLQJ
WKH�GULYH�

� 3DUDPHWHUV�IRU�7XQLQJ�WKH�'ULYH
7DEOH���� 3DUDPHWHUV�IRU�7XQLQJ�WKH�'ULYH

3UREOHP 3DUDPHWHU�1R� &RUUHFWLYH�$FWLRQ 'HIDXOW
9DOXH

6XJJHVWHG
6HWWLQJ

� 0RWRU�KXQWLQJ�DQG�RVFLOODWLRQ
DW�VSHHGV�EHWZHHQ����DQG����+]

+XQWLQJ�3UHYHQWLRQ
*DLQ��Q�����

� ,I�LQVXIILFLHQW�PRWRU�WRUTXH�UHODWLYH�WR�WKH�VL]H�RI�WKH�ORDG
FDXVHV�KXQWLQJ��UHGXFH�WKH�VHWWLQJ�

� :KHQ�PRWRU�KXQWLQJ�DQG�RVFLOODWLRQ�RFFXU�ZLWK�D�OLJKW
ORDG��LQFUHDVH�WKH�VHWWLQJ�

� /RZHU�WKLV�VHWWLQJ�LI�KXQWLQJ�RFFXUV�ZKHQ�XVLQJ�D�PRWRU
ZLWK�D�UHODWLYHO\�ORZ�LQGXFWDQFH��VXFK�DV�D�KLJK�IUHTXHQF\
PRWRU�RU�D�PRWRU�ZLWK�D�ODUJHU�IUDPH�VL]H�

���� �����WR�����

� 0RWRU�QRLVH
� 0RWRU�KXQWLQJ�DQG�RVFLOODWLRQ
DW�VSHHGV�XS�WR����+]

&DUULHU�)UHTXHQF\
6HOHFWLRQ��&�����

� ,I�WKH�PRWRU�QRLVH�LV�WRR�ORXG��LQFUHDVH�WKH�FDUULHU
IUHTXHQF\�

� :KHQ�PRWRU�KXQWLQJ�DQG�RVFLOODWLRQ�RFFXU�DW�VSHHGV�XS�WR
���+]��ORZHU�WKH�FDUULHU�IUHTXHQF\�

� 7KH�GHIDXOW�VHWWLQJ�IRU�WKH�FDUULHU�IUHTXHQF\�GHSHQGV�RQ
WKH�GULYH�FDSDFLW\��R������DQG�WKH�'ULYH�'XW\�6HOHFWLRQ
�&������

���
�GHSHQGLQJ
RQ�GULYH
VL]H�

��WR��

� 3RRU�PRWRU�WRUTXH�DW�VSHHGV
EHORZ����+]

� 0RWRU�KXQWLQJ�DQG�RVFLOODWLRQ

7RUTXH
&RPSHQVDWLRQ�*DLQ

�&�����

� ,I�PRWRU�WRUTXH�LV�LQVXIILFLHQW�DW�VSHHGV�EHORZ����+]�
LQFUHDVH�WKH�VHWWLQJ�

� ,I�PRWRU�KXQWLQJ�DQG�RVFLOODWLRQ�ZLWK�D�UHODWLYHO\�OLJKW
ORDG��GHFUHDVH�WKH�VHWWLQJ�

���� �����WR�����

� 3RRU�PRWRU�WRUTXH�DW�ORZ
VSHHGV

� 0RWRU�LQVWDELOLW\�DW�PRWRU�VWDUW

0LG�2XWSXW�9ROWDJH
$��(�����

0LQLPXP�2XWSXW
9ROWDJH��(�����

� ,I�WRUTXH�LV�LQVXIILFLHQW�DW�VSHHGV�EHORZ����+]��LQFUHDVH
WKH�VHWWLQJ�

� ,I�PRWRU�LQVWDELOLW\�RFFXUV�DW�PRWRU�VWDUW��GHFUHDVH�WKH
VHWWLQJ�

1RWH��7KH�UHFRPPHQGHG�VHWWLQJ�YDOXH�LV�IRU�����9�FODVV
GULYHV��'RXEOH�WKLV�YDOXH�ZKHQ�XVLQJ�D�����9�FODVV�GULYH�

(�����
�����9
(�����
�����9

,QLWLDO�YDOXH����9

� 3RRU�VSHHG�SUHFLVLRQ 6OLS�&RPSHQVDWLRQ
*DLQ��&�����

� $IWHU�VHWWLQJ�WKH�PRWRU�UDWHG�FXUUHQW��(�������PRWRU�UDWHG
VOLS��(������DQG�PRWRU�QR�ORDG�FXUUHQW��(�������DGMXVW�WKH
VOLS�FRPSHQVDWLRQ�JDLQ��&������

� ����WR����

1RWH� 8VH�VOLS�FRPSHQVDWLRQ�WR�LPSURYH�VSHHG�SUHFLVLRQ��)LUVW�PDNH�VXUH�WKDW�WKH�SURSHU�YDOXHV�KDYH�EHHQ�VHW�IRU�WKH�PRWRU�UDWHG�FXUUHQW�WR
(������PRWRU�UDWHG�VOLS��(�������DQG�PRWRU�QR�ORDG�FXUUHQW��(�������1H[W��DGMXVW�WKH�VOLS�FRPSHQVDWLRQ�JDLQ�VHW�WR�&�����VR�WKDW�LW�LV
EHWZHHQ�����WR�����

� 0RWRU�+XQWLQJ�DQG�2VFLOODWLRQ�&RQWURO�3DUDPHWHUV
7KH�IROORZLQJ�SDUDPHWHUV�LQGLUHFWO\�DIIHFW�PRWRU�KXQWLQJ�DQG�RVFLOODWLRQ�

7DEOH���� 3DUDPHWHUV�WKDW�$IIHFW�&RQWURO�3HUIRUPDQFH�LQ�$SSOLFDWLRQV
1DPH��3DUDPHWHU�1R�� $SSOLFDWLRQ

$FFHO�'HFHO�7LPH���&�����WKURXJK
&�����

$GMXVWLQJ�DFFHO�DQG�GHFHO�WLPHV�ZLOO�DIIHFW�WKH�WRUTXH�SUHVHQWHG�WR�WKH�PRWRU�GXULQJ�DFFHOHUDWLRQ�RU
GHFHOHUDWLRQ�

6�&XUYH�&KDUDFWHULVWLFV���&�����WKURXJK
&����� 3UHYHQWV�VKRFN�DW�WKH�EHJLQQLQJ�DQG�HQG�RI�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�

-XPS�)UHTXHQF\���G�����WKURXJK�G����� 6NLSV�RYHU�WKH�UHVRQDQW�IUHTXHQFLHV�RI�FRQQHFWHG�PDFKLQHU\�
$QDORJ�)LOWHU�7LPH�&RQVWDQW���+����� 3UHYHQWV�IOXFWXDWLRQ�LQ�WKH�DQDORJ�LQSXW�VLJQDO�GXH�WR�QRLVH�

6WDOO�3UHYHQWLRQ���/�����WKURXJK�/�����
� 3UHYHQWV�PRWRU�VSHHG�ORVV�DQG�RYHUYROWDJH��8VHG�ZKHQ�WKH�ORDG�LV�WRR�KHDY\�DQG�DOVR�GXULQJ�VXGGHQ
DFFHOHUDWLRQ�GHFHOHUDWLRQ�

� $GMXVWPHQW�LV�QRW�QRUPDOO\�UHTXLUHG�EHFDXVH�6WDOO�3UHYHQWLRQ�LV�HQDEOHG�DV�D�GHIDXOW��'LVDEOH�6WDOO
3UHYHQWLRQ�GXULQJ�GHFHOHUDWLRQ��/����� �³�´��ZKHQ�XVLQJ�D�EUDNLQJ�UHVLVWRU�

��� 0RWRU�3HUIRUPDQFH�)LQH�7XQLQJ
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��� 'ULYH�$ODUPV��)DXOWV��DQG�(UURUV

� 7\SHV�RI�$ODUPV��)DXOWV��DQG�(UURUV
&KHFN�WKH�/('�RSHUDWRU�IRU�LQIRUPDWLRQ�DERXW�SRVVLEOH�IDXOWV�LI�WKH�GULYH�RU�PRWRU�IDLOV�WR�RSHUDWH��5HIHU�WR�8VLQJ�WKH�
'LJLWDO�/('�2SHUDWRU�RQ�SDJH����
,I�SUREOHPV�RFFXU�WKDW�DUH�QRW�FRYHUHG�LQ�WKLV�PDQXDO��FRQWDFW�WKH�QHDUHVW�<DVNDZD�UHSUHVHQWDWLYH�ZLWK�WKH�IROORZLQJ
LQIRUPDWLRQ�
� 'ULYH�PRGHO
� 6RIWZDUH�YHUVLRQ
� 'DWH�RI�SXUFKDVH
� 'HVFULSWLRQ�RI�WKH�SUREOHP
7DEOH�����FRQWDLQV�GHVFULSWLRQV�RI�WKH�YDULRXV�W\SHV�RI�DODUPV��IDXOWV��DQG�HUURUV�WKDW�PD\�RFFXU�ZKLOH�RSHUDWLQJ�WKH�GULYH�
&RQWDFW�<DVNDZD�LQ�WKH�HYHQW�RI�GULYH�IDLOXUH�

7DEOH���� 7\SHV�RI�$ODUPV��)DXOWV��DQG�(UURUV
7\SH 'ULYH�5HVSRQVHV�WR�$ODUPV��)DXOWV��DQG�(UURUV

)DXOWV

:KHQ�WKH�GULYH�GHWHFWV�D�IDXOW�
� 7KH�GLJLWDO�RSHUDWRU�GLVSOD\V�WH[W�WKDW�LQGLFDWHV�WKH�VSHFLILF�IDXOW�DQG�WKH�$/0�LQGLFDWRU�/('�UHPDLQV�OLW�XQWLO�WKH�IDXOW
LV�UHVHW�

� 7KH�IDXOW�LQWHUUXSWV�GULYH�RXWSXW�DQG�WKH�PRWRU�FRDVWV�WR�D�VWRS�
� 'HSHQGLQJ�RQ�WKH�VHWWLQJ��WKH�GULYH�DQG�PRWRU�PD\�VWRS�YLD�GLIIHUHQW�PHWKRGV�WKDQ�OLVWHG�
� ,I�D�GLJLWDO�RXWSXW�LV�SURJUDPPHG�IRU�IDXOW�RXWSXW��+����� �(���LW�ZLOO�FORVH�LI�D�IDXOW�RFFXUV�
:KHQ�WKH�GULYH�GHWHFWV�D�IDXOW��LW�ZLOO�UHPDLQ�LQRSHUDEOH�XQWLO�WKDW�IDXOW�KDV�EHHQ�UHVHW��5HIHU�WR�)DXOW�5HVHW�0HWKRGV�RQ�
SDJH�����

0LQRU�)DXOWV�DQG
$ODUPV

:KHQ�WKH�GULYH�GHWHFWV�DQ�DODUP�RU�D�PLQRU�IDXOW�
� 7KH�GLJLWDO�RSHUDWRU�GLVSOD\V�WH[W�WKDW�LQGLFDWHV�WKH�VSHFLILF�DODUP�RU�PLQRU�IDXOW�DQG�WKH�$/0�LQGLFDWRU�/('�IODVKHV�
� 7KH�PRWRU�GRHV�QRW�VWRS�
� 7KH�PXOWL�IXQFWLRQ�FRQWDFW�RXWSXW�FORVHV�LI�VHW�WR�EH�WULSSHG�E\�D�PLQRU�IDXOW��+����� ������EXW�QRW�E\�DQ�DODUP�
� 7KH�GLJLWDO�RSHUDWRU�GLVSOD\V�WH[W�LQGLFDWLQJ�D�VSHFLILF�DODUP�DQG�$/0�LQGLFDWRU�/('�IODVKHV�
5HPRYH�WKH�FDXVH�RI�DQ�DODUP�RU�PLQRU�IDXOW�WR�DXWRPDWLFDOO\�UHVHW�

2SHUDWLRQ�(UURUV

:KHQ�SDUDPHWHU�VHWWLQJV�FRQIOLFW�ZLWK�RQH�DQRWKHU�RU�GR�QRW�PDWFK�KDUGZDUH�VHWWLQJV��VXFK�DV�ZLWK�DQ�RSWLRQ�XQLW���LW�UHVXOWV
LQ�DQ�RSHUDWLRQ�HUURU�
:KHQ�WKH�GULYH�GHWHFWV�DQ�RSHUDWLRQ�HUURU�
� 7KH�GLJLWDO�RSHUDWRU�GLVSOD\V�WH[W�WKDW�LQGLFDWHV�WKH�VSHFLILF�HUURU�
� 7KH�PXOWL�IXQFWLRQ�FRQWDFW�RXWSXW�GRHV�QRW�RSHUDWH�
:KHQ�WKH�GULYH�GHWHFWV�DQ�RSHUDWLRQ�HUURU��LW�ZLOO�QRW�RSHUDWH�WKH�PRWRU�XQWLO�WKH�HUURU�KDV�EHHQ�UHVHW��&RUUHFW�WKH�VHWWLQJV
WKDW�FDXVHG�WKH�RSHUDWLRQ�HUURU�WR�UHVHW�

� $ODUP�DQG�(UURU�'LVSOD\V
� )DXOWV
:KHQ�WKH�GULYH�GHWHFWV�D�IDXOW��WKH�$/0�LQGLFDWRU�/('V�UHPDLQ�OLW�ZLWKRXW�IODVKLQJ��,I�WKH�/('V�IODVK��WKH�GULYH�KDV
GHWHFWHG�D�PLQRU�IDXOW�RU�DODUP��5HIHU�WR�0LQRU�)DXOWV�DQG�$ODUPV�RQ�SDJH�����IRU�PRUH�LQIRUPDWLRQ��&RQGLWLRQV�VXFK
DV�RYHUYROWDJH�RU�H[WHUQDO�IDXOWV�FDQ�WULS�ERWK�IDXOWV�DQG�PLQRU�IDXOWV��WKHUHIRUH�LW�LV�LPSRUWDQW�WR�QRWH�ZKHWKHU�WKH�/('V
UHPDLQ�OLW�RU�LI�WKH�/('V�IODVK�

7DEOH���� )DXOW�'LVSOD\V
/('�2SHUDWRU

'LVSOD\ 1DPH 3DJH

&( 0(02%86�0RGEXV
&RPPXQLFDWLRQ�(UURU ���

&R) &XUUHQW�2IIVHW�)DXOW ���

�RU &3)���RU
&3)��
��!

&3)���±�5$0�)DXOW ���
&3)���±�)/$6+�0HPRU\�)DXOW ���
&3)���±�&RQWURO�&LUFXLW�)DXOW ���
&3)���±�7LPLQJ�)DXOW ���
&3)���±�&RQWURO�&LUFXLW�)DXOW ���

&3)�� $�'�&RQYHUVLRQ�(UURU ���

&3)��
'ULYH�VSHFLILFDWLRQ�PLVPDWFK�GXULQJ
7HUPLQDO�%RDUG�RU�&RQWURO�%RDUG
UHSODFHPHQW

���

&3)�� ((3520�6HULDO�&RPPXQLFDWLRQV
)DXOW ���

RU &3)���RU
&3)��
��!

5$0�)DXOW ���
)/$6+�0HPRU\�)DXOW ���
:DWFKGRJ�&LUFXLW�([FHSWLRQ ���
&ORFN�)DXOW ���

/('�2SHUDWRU
'LVSOD\ 1DPH 3DJH

&3)�� $�'�&RQYHUVLRQ�(UURU ���
&3)�� 3:0�)HHGEDFN�'DWD�)DXOW ���
&3)�� 'ULYH�&DSDFLW\�6LJQDO�)DXOW ���
()� 2SWLRQ�8QLW�([WHUQDO�)DXOW ���

�WR� ()��WR
()�

([WHUQDO�)DXOW��LQSXW�WHUPLQDO�6��WR
6�� ���

(UU ((3520�:ULWH�(UURU ���
R& 2YHUFXUUHQW ���

R)$�� 2SWLRQ�'LVFRQQHFWHG ���
R+� +HDWVLQN�2YHUKHDW ���
R/� 0RWRU�2YHUORDG ���
R/� 'ULYH�2YHUORDG ���
R/� 2YHUWRUTXH�'HWHFWLRQ�� ���
R3U 2SHUDWRU�&RQQHFWLRQ�)DXOW ���
RY 2YHUYROWDJH ���
3) ,QSXW�3KDVH�/RVV ���
U+ '\QDPLF�%UDNLQJ�5HVLVWRU ���

��� 'ULYH�$ODUPV��)DXOWV��DQG�(UURUV
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/('�2SHUDWRU
'LVSOD\ 1DPH 3DJH

8Y� 8QGHUYROWDJH ���

/('�2SHUDWRU
'LVSOD\ 1DPH 3DJH

8Y� 6RIW�&KDUJH�&LUFXLW�)DXOW ���

��! 'LVSOD\HG�DV� �ZKHQ�RFFXUULQJ�DW�GULYH�SRZHU�XS��:KHQ�RQH�RI�WKH�IDXOWV�RFFXUV�DIWHU�VXFFHVVIXOO\�VWDUWLQJ�WKH�GULYH��WKH�GLVSOD\�ZLOO
VKRZ� �

��! 'LVSOD\HG�DV� �ZKHQ�RFFXUULQJ�DW�GULYH�SRZHU�XS��:KHQ�RQH�RI�WKH�IDXOWV�RFFXUV�DIWHU�VXFFHVVIXOO\�VWDUWLQJ�WKH�GULYH��WKH�GLVSOD\�ZLOO
VKRZ� �

� 0LQRU�)DXOWV�DQG�$ODUPV
:KHQ�D�PLQRU�IDXOW�RU�DODUP�RFFXUV��WKH�$/0�/('�IODVKHV�DQG�WKH�WH[W�GLVSOD\�VKRZV�DQ�DODUP�FRGH��$�IDXOW�KDV�RFFXUUHG
LI�WKH�WH[W�UHPDLQV�OLW�DQG�GRHV�QRW�IODVK��5HIHU�WR�$ODUP�'HWHFWLRQ�RQ�SDJH������$Q�RYHUYROWDJH�VLWXDWLRQ��IRU�H[DPSOH�
FDQ�WULJJHU�ERWK�IDXOWV�DQG�PLQRU�IDXOWV��,W�LV�WKHUHIRUH�LPSRUWDQW�WR�QRWH�ZKHWKHU�WKH�/('V�UHPDLQ�OLW�RU�LI�WKH�/('V�IODVK�

7DEOH���� 0LQRU�)DXOW�DQG�$ODUP�'LVSOD\V

/('�2SHUDWRU�'LVSOD\ 1DPH 0LQRU�)DXOW�2XWSXW
�+����� ���� 3DJH

EE 'ULYH�%DVHEORFN 1R�RXWSXW ���
&$// 6HULDO�&RPPXQLFDWLRQ�7UDQVPLVVLRQ�(UURU <(6 ���
&( 0(02%86�0RGEXV�&RPPXQLFDWLRQ�(UURU <(6 ���
&U67 &DQ�1RW�5HVHW <(6 ���
() 5XQ�&RPPDQG�,QSXW�(UURU <(6 ���

�WR� ()��WR�()� ([WHUQDO�)DXOW��LQSXW�WHUPLQDO�6��WR�6�� <(6 ���
R+ +HDWVLQN�2YHUKHDW <(6 ���
R/� 2YHUWRUTXH�� <(6 ���
RY 2YHUYROWDJH <(6 ���

3$66 0(02%86�0RGEXV�7HVW�0RGH�&RPSOHWH 1R�RXWSXW ���
6( 0(02%86�0RGEXV�7HVW�0RGH�)DXOW <(6 ���
8Y 8QGHUYROWDJH <(6 ���

� 2SHUDWLRQ�(UURUV
7DEOH���� 2SHUDWLRQ�(UURU�'LVSOD\V

/('�2SHUDWRU
'LVSOD\ 1DPH 3DJH

R3(�� 'ULYH�8QLW�6HWWLQJ�(UURU ���
R3(�� 3DUDPHWHU�6HWWLQJ�5DQJH�(UURU ���
R3(�� 0XOWL�)XQFWLRQ�,QSXW�6HWWLQJ�(UURU ���

/('�2SHUDWRU
'LVSOD\ 1DPH 3DJH

R3(�� 5XQ�&RPPDQG�6HOHFWLRQ�(UURU ���
R3(�� 9�I�'DWD�6HWWLQJ�(UURU ���
R3(�� &DUULHU�)UHTXHQF\�6HWWLQJ�(UURU ���

��� 'ULYH�$ODUPV��)DXOWV��DQG�(UURUV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



��� )DXOW�'HWHFWLRQ

� )DXOW�'LVSOD\V��&DXVHV�DQG�3RVVLEOH�6ROXWLRQV
7DEOH���� 'HWDLOHG�)DXOW�'LVSOD\V��&DXVHV�DQG�3RVVLEOH�6ROXWLRQV

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

&( 0(02%86�0RGEXV�&RPPXQLFDWLRQ�(UURU
1R�GDWD�ZDV�UHFHLYHG�IRU�ORQJHU�WKDQ���VHFRQGV�

&DXVH 3RVVLEOH�6ROXWLRQ

)DXOW\�FRPPXQLFDWLRQV�ZLULQJ��RU�D�VKRUW
FLUFXLW�H[LVWV�

� &KHFN�IRU�IDXOW\�ZLULQJ�
� &RUUHFW�WKH�ZLULQJ�
� &KHFN�IRU�ORRVH�ZLULQJ�DQG�VKRUW�FLUFXLWV��5HSDLU�DV�QHHGHG�

$�FRPPXQLFDWLRQV�GDWD�HUURU�RFFXUUHG�GXH�WR
QRLVH�

� &KHFN�WKH�YDULRXV�RSWLRQV�DYDLODEOH�WR�PLQLPL]H�WKH�HIIHFWV�RI�QRLVH�
� &RXQWHUDFW�QRLVH�LQ�FRQWURO�FLUFXLW��PDLQ�FLUFXLW��DQG�JURXQG�ZLULQJ�
� 8VH�<DVNDZD�UHFRPPHQGHG�FDEOHV��RU�DQRWKHU�W\SH�RI�VKLHOGHG�OLQH��*URXQG�WKH�VKLHOG�RQ�WKH
FRQWUROOHU�VLGH�RU�RQ�WKH�GULYH�LQSXW�SRZHU�VLGH�

� (QVXUH�WKDW�RWKHU�HTXLSPHQW�VXFK�DV�VZLWFKHV�RU�UHOD\V�GR�QRW�FDXVH�QRLVH�DQG�XVH�VXUJH�VXSSUHVVRUV
LI�UHTXLUHG�

� 6HSDUDWH�DOO�ZLULQJ�IRU�FRPPXQLFDWLRQV�GHYLFHV�IURP�GULYH�LQSXW�SRZHU�OLQHV��,QVWDOO�D�QRLVH�ILOWHU
WR�WKH�LQSXW�VLGH�RI�WKH�GULYH�LQSXW�SRZHU�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

&R) &XUUHQW�2IIVHW�)DXOW
7KHUH�LV�D�SUREOHP�ZLWK�WKH�FXUUHQW�GHWHFWLRQ�FLUFXLW�

&DXVH 3RVVLEOH�6ROXWLRQ
:KLOH�WKH�GULYH�DXWRPDWLFDOO\�DGMXVWHG�WKH
FXUUHQW�RIIVHW��WKH�FDOFXODWHG�YDOXH�H[FHHGHG
WKH�DOORZDEOH�VHWWLQJ�UDQJH�

5HSODFH�WKH�GULYH�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

�RU� &3)���RU�&3)��

&3)���±�5$0�)DXOW
&3)���±�3UREOHP�ZLWK�WKH�520��)/$6+�PHPRU\�
&3)���±�&38�HUURU��&38�RSHUDWHV�LQFRUUHFWO\�GXH�WR�QRLVH��HWF��
&3)���±�$�WLPLQJ�HUURU�RFFXUUHG�GXULQJ�DQ�LQWHUQDO�SURFHVV
&3)���±�&38�HUURU��&38�RSHUDWHV�LQFRUUHFWO\�GXH�WR�QRLVH��HWF��

&DXVH 3RVVLEOH�6ROXWLRQ
+DUGZDUH�LV�GDPDJHG� 5HSODFH�WKH�GULYH�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

&3)�� $�'�&RQYHUVLRQ�(UURU
$Q�$�'�FRQYHUVLRQ�HUURU�RFFXUUHG�

&DXVH 3RVVLEOH�6ROXWLRQ
&RQWURO�FLUFXLW�LV�GDPDJHG� &\FOH�SRZHU�WR�WKH�GULYH��,I�WKH�SUREOHP�FRQWLQXHV��UHSODFH�WKH�GULYH�

&RQWURO�FLUFXLW�WHUPLQDOV�KDYH�VKRUWHG
RXW���9��$&��

� &KHFN�IRU�ZLULQJ�HUURUV�DORQJ�WKH�FRQWURO�FLUFXLW�WHUPLQDOV�
� &RUUHFW�WKH�ZLULQJ�
&KHFN�WKH�UHVLVWDQFH�RI�WKH�VSHHG�SRWHQWLRPHWHU�DQG�UHODWHG�ZLULQJ�

&RQWURO�WHUPLQDO�LQSXW�FXUUHQW�KDV
H[FHHGHG�DOORZDEOH�OHYHOV�

� &KHFN�WKH�LQSXW�FXUUHQW�
� 5HGXFH�WKH�FXUUHQW�LQSXW�WR�FRQWURO�FLUFXLW�WHUPLQDO���9��WR����P$�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

&3)�� ((3520�'DWD�(UURU
7KHUH�LV�DQ�HUURU�LQ�WKH�GDWD�VDYHG�WR�((3520�

&DXVH 3RVVLEOH�6ROXWLRQ
&RQWURO�FLUFXLW�LV�GDPDJHG� &\FOH�SRZHU�WR�WKH�GULYH��,I�WKH�SUREOHP�FRQWLQXHV��UHSODFH�WKH�GULYH�
7KH�SRZHU�VXSSO\�ZDV�VZLWFKHG�RII
ZKHQ�SDUDPHWHUV�ZHUH�ZULWWHQ��H�J��
XVLQJ�DQ�RSWLRQ�XQLW��

5HLQLWLDOL]H�WKH�GULYH��$������

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

&3)�� ((3520�&RPPXQLFDWLRQ�)DXOW
((3520�FRPPXQLFDWLRQV�DUH�QRW�IXQFWLRQLQJ�SURSHUO\�

&DXVH 3RVVLEOH�6ROXWLRQ
&RQWURO�FLUFXLW�LV�GDPDJHG� &\FOH�SRZHU�WR�WKH�GULYH��,I�WKH�SUREOHP�SHUVLVWV��UHSODFH�WKH�GULYH�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

�RU� &3)���RU�&3)��

2QH�RI�WKH�IROORZLQJ�IDXOWV�RFFXUUHG��5$0�IDXOW��)/$6+�PHPRU\�HUURU��ZDWFKGRJ�FLUFXLW�H[FHSWLRQ�
FORFN�HUURU
� 5$0�IDXOW�
� )/$6+�PHPRU\�HUURU��520�HUURU��
� :DWFKGRJ�FLUFXLW�H[FHSWLRQ��VHOI�GLDJQRVWLF�HUURU��
� &ORFN�HUURU�

&DXVH 3RVVLEOH�6ROXWLRQ
+DUGZDUH�LV�GDPDJHG� 5HSODFH�WKH�GULYH�

��� )DXOW�'HWHFWLRQ
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/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

&3)�� $�'�&RQYHUVLRQ�)DXOW
$�'�FRQYHUVLRQ�HUURU�

&DXVH 3RVVLEOH�6ROXWLRQ

&RQWURO�FLUFXLW�LV�GDPDJHG� � &\FOH�SRZHU�WR�WKH�GULYH��5HIHU�WR�'LDJQRVLQJ�DQG�5HVHWWLQJ�)DXOWV�RQ�SDJH�����
� ,I�WKH�SUREOHP�FRQWLQXHV��UHSODFH�WKH�GULYH�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

&3)�� 3:0�)HHGEDFN�)DXOW
3:0�IHHGEDFN�HUURU�

&DXVH 3RVVLEOH�6ROXWLRQ
+DUGZDUH�LV�GDPDJHG� 5HSODFH�WKH�GULYH�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

&3)�� 'ULYH�&DSDFLW\�6LJQDO�)DXOW
(QWHUHG�D�FDSDFLW\�WKDW�GRHV�QRW�H[LVW���&KHFNHG�ZKHQ�WKH�GULYH�LV�SRZHUHG�XS��

&DXVH 3RVVLEOH�6ROXWLRQ
+DUGZDUH�LV�GDPDJHG� 5HSODFH�WKH�GULYH�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

()� 0(02%86�0RGEXV�&RPPXQLFDWLRQ�([WHUQDO�)DXOW
$Q�H[WHUQDO�IDXOW�FRQGLWLRQ�LV�SUHVHQW�

&DXVH 3RVVLEOH�6ROXWLRQ
$Q�H[WHUQDO�IDXOW�ZDV�UHFHLYHG�IURP�WKH�3/&
ZLWK�RWKHU�WKDQ�+����� ���³DODUP�RQO\´��WKH
GULYH�FRQWLQXHG�WR�UXQ�DIWHU�H[WHUQDO�IDXOW��

� 5HPRYH�WKH�FDXVH�RI�WKH�H[WHUQDO�IDXOW�
� 5HPRYH�WKH�H[WHUQDO�IDXOW�LQSXW�IURP�WKH�3/&�

3UREOHP�ZLWK�WKH�3/&�SURJUDP� &KHFN�WKH�3/&�SURJUDP�DQG�FRUUHFW�SUREOHPV�
/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

()� ([WHUQDO�)DXOW��LQSXW�WHUPLQDO�6��
([WHUQDO�IDXOW�DW�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�6��

()� ([WHUQDO�)DXOW��LQSXW�WHUPLQDO�6��
([WHUQDO�IDXOW�DW�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�6��

()� ([WHUQDO�)DXOW��LQSXW�WHUPLQDO�6��
([WHUQDO�IDXOW�DW�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�6��

()� ([WHUQDO�)DXOW��LQSXW�WHUPLQDO�6��
([WHUQDO�IDXOW�DW�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�6��

()� ([WHUQDO�)DXOW��LQSXW�WHUPLQDO�6��
([WHUQDO�IDXOW�DW�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�6��

&DXVH 3RVVLEOH�6ROXWLRQ
$Q�H[WHUQDO�GHYLFH�KDV�WULSSHG�DQ�DODUP
IXQFWLRQ� 5HPRYH�WKH�FDXVH�RI�WKH�H[WHUQDO�IDXOW�DQG�UHVHW�WKH�IDXOW�

:LULQJ�LV�LQFRUUHFW�
� (QVXUH�WKH�VLJQDO�OLQHV�KDYH�EHHQ�FRQQHFWHG�SURSHUO\�WR�WKH�WHUPLQDOV�DVVLJQHG�IRU�H[WHUQDO�IDXOW
GHWHFWLRQ��+����� ����WR��)��

� 5HFRQQHFW�WKH�VLJQDO�OLQH�
,QFRUUHFW�VHWWLQJ�RI�PXOWL�IXQFWLRQ�FRQWDFW
LQSXWV�

� &KHFN�LI�WKH�XQXVHG�WHUPLQDOV�VHW�IRU�+����� ����WR��)��([WHUQDO�)DXOW��
� &KDQJH�WKH�WHUPLQDO�VHWWLQJV�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

(UU ((3520�:ULWH�(UURU
'DWD�GRHV�QRW�PDWFK�WKH�((3520�EHLQJ�ZULWWHQ�WR�

&DXVH 3RVVLEOH�6ROXWLRQ

�
�
3UHVV�WKH� �EXWWRQ�

� &RUUHFW�WKH�SDUDPHWHU�VHWWLQJV�
� &\FOH�SRZHU�WR�WKH�GULYH��5HIHU�WR�'LDJQRVLQJ�DQG�5HVHWWLQJ�)DXOWV�RQ�SDJH�����

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

R& 2YHUFXUUHQW
'ULYH�VHQVRUV�KDYH�GHWHFWHG�DQ�RXWSXW�FXUUHQW�JUHDWHU�WKDQ�WKH�VSHFLILHG�RYHUFXUUHQW�OHYHO�

&DXVH 3RVVLEOH�6ROXWLRQ
7KH�PRWRU�KDV�EHHQ�GDPDJHG�GXH�WR
RYHUKHDWLQJ�RU�WKH�PRWRU�LQVXODWLRQ�LV
GDPDJHG�

� &KHFN�WKH�LQVXODWLRQ�UHVLVWDQFH�
� 5HSODFH�WKH�PRWRU�

2QH�RI�WKH�PRWRU�FDEOHV�KDV�VKRUWHG�RXW�RU
WKHUH�LV�D�JURXQGLQJ�SUREOHP�

� &KHFN�WKH�PRWRU�FDEOHV�
� 5HPRYH�WKH�VKRUW�FLUFXLW�DQG�SRZHU�WKH�GULYH�EDFN�XS�
� &KHFN�WKH�UHVLVWDQFH�EHWZHHQ�WKH�PRWRU�FDEOHV�DQG�WKH�JURXQG�WHUPLQDO �
� 5HSODFH�GDPDJHG�FDEOHV�

7KH�ORDG�LV�WRR�KHDY\�

� 0HDVXUH�WKH�FXUUHQW�IORZLQJ�LQWR�WKH�PRWRU�
� 5HSODFH�WKH�GULYH�ZLWK�D�ODUJHU�FDSDFLW\�XQLW�LI�WKH�FXUUHQW�YDOXH�H[FHHGV�WKH�UDWHG�FXUUHQW�RI�WKH
GULYH�

� 'HWHUPLQH�LI�WKHUH�LV�VXGGHQ�IOXFWXDWLRQ�LQ�WKH�FXUUHQW�OHYHO�
� 5HGXFH�WKH�ORDG�WR�DYRLG�VXGGHQ�FKDQJHV�LQ�WKH�FXUUHQW�OHYHO�RU�VZLWFK�WR�D�ODUJHU�GULYH�

��� )DXOW�'HWHFWLRQ
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7KH�DFFHOHUDWLRQ�RU�GHFHOHUDWLRQ�WLPHV�DUH�WRR
VKRUW�

&DOFXODWH�WKH�WRUTXH�QHHGHG�GXULQJ�DFFHOHUDWLRQ�UHODWLYH�WR�WKH�ORDG�LQHUWLD�DQG�WKH�VSHFLILHG�DFFHOHUDWLRQ
WLPH�
,I�WKH�ULJKW�DPRXQW�RI�WRUTXH�FDQQRW�EH�VHW��PDNH�WKH�IROORZLQJ�FKDQJHV�
� ,QFUHDVH�WKH�DFFHOHUDWLRQ�WLPH��&����������
� ,QFUHDVH�WKH�6�FXUYH�FKDUDFWHULVWLFV��&�����WKURXJK�&�����
� ,QFUHDVH�WKH�FDSDFLW\�RI�WKH�GULYH�

7KH�GULYH�LV�DWWHPSWLQJ�WR�RSHUDWH�D
VSHFLDOL]HG�PRWRU�RU�D�PRWRU�ODUJHU�WKDQ�WKH
PD[LPXP�VL]H�DOORZHG�

� &KHFN�WKH�PRWRU�FDSDFLW\�
� (QVXUH�WKDW�WKH�UDWHG�FDSDFLW\�RI�WKH�GULYH�LV�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�FDSDFLW\�UDWLQJ�IRXQG�RQ�WKH
PRWRU�QDPHSODWH�

0DJQHWLF�FRQWDFWRU��0&��RQ�WKH�RXWSXW�VLGH
RI�WKH�GULYH�KDV�WXUQHG�RQ�RU�RII� 6HW�XS�WKH�RSHUDWLRQ�VHTXHQFH�VR�WKDW�WKH�0&�LV�QRW�WULSSHG�ZKLOH�WKH�GULYH�LV�RXWSXWWLQJ�FXUUHQW�

9�I�VHWWLQJ�LV�QRW�RSHUDWLQJ�DV�H[SHFWHG�
� &KHFN�WKH�UDWLRV�EHWZHHQ�WKH�YROWDJH�DQG�IUHTXHQF\�
� 6HW�SDUDPHWHU�(�����WKURXJK�(�����DSSURSULDWHO\�
� /RZHU�WKH�YROWDJH�LI�LW�LV�WRR�KLJK�UHODWLYH�WR�WKH�IUHTXHQF\�

([FHVVLYH�WRUTXH�FRPSHQVDWLRQ� � &KHFN�WKH�DPRXQW�RI�WRUTXH�FRPSHQVDWLRQ�
� 5HGXFH�WKH�WRUTXH�FRPSHQVDWLRQ�JDLQ��&������XQWLO�WKHUH�LV�QR�VSHHG�ORVV�DQG�OHVV�FXUUHQW�

'ULYH�IDLOV�WR�RSHUDWH�SURSHUO\�GXH�WR�QRLVH
LQWHUIHUHQFH�

� 5HYLHZ�WKH�SRVVLEOH�VROXWLRQV�SURYLGHG�IRU�KDQGOLQJ�QRLVH�LQWHUIHUHQFH�
� 5HYLHZ�WKH�VHFWLRQ�RQ�KDQGOLQJ�QRLVH�LQWHUIHUHQFH�DQG�FKHFN�WKH�FRQWURO�FLUFXLW�OLQHV��PDLQ�FLUFXLW
OLQHV�DQG�JURXQG�ZLULQJ�

2YHUH[FLWDWLRQ�JDLQ�LV�VHW�WRR�KLJK� � &KHFN�LI�IDXOW�RFFXUV�VLPXOWDQHRXVO\�WR�RYHUH[FLWDWLRQ�IXQFWLRQ�RSHUDWLRQ�
� &RQVLGHU�PRWRU�IOX[�VDWXUDWLRQ�DQG�UHGXFH�WKH�YDOXH�RI�Q������2YHUH[FLWDWLRQ�'HFHOHUDWLRQ�*DLQ��

5XQ�FRPPDQG�DSSOLHG�ZKLOH�PRWRU�ZDV
FRDVWLQJ�

� 3URJUDP�WKH�6SHHG�6HDUFK�FRPPDQG�LQSXW�WKURXJK�RQH�RI�WKH�PXOWL�IXQFWLRQ�FRQWDFW�LQSXW�WHUPLQDOV
�+����� �³��´�RU�³��´��

7KH�PRWRU�FDEOH�LV�WRR�ORQJ 8VH�D�ODUJHU�GULYH�
/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

R)$�� 2SWLRQ�8QLW�)DXOW
5HSODFH�WKH�RSWLRQ�XQLW�

&DXVH 3RVVLEOH�6ROXWLRQ
7KH�RSWLRQ�XQLW�LV�QRW�SURSHUO\�FRQQHFWHG�WR
WKH�GULYH� 7XUQ�WKH�SRZHU�RII�DQG�UHFRQQHFW�WKH�RSWLRQ�XQLW�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

R+� 2YHUKHDW����+HDWVLQN�2YHUKHDW�
7KH�WHPSHUDWXUH�RI�WKH�KHDWVLQN�KDV�H[FHHGHG�WKH�RYHUKHDW�GHWHFWLRQ�OHYHO�

&DXVH 3RVVLEOH�6ROXWLRQ

6XUURXQGLQJ�WHPSHUDWXUH�LV�WRR�KLJK�
� &KHFN�WKH�WHPSHUDWXUH�VXUURXQGLQJ�WKH�GULYH�
� ,PSURYH�WKH�DLU�FLUFXODWLRQ�ZLWKLQ�WKH�HQFORVXUH�SDQHO�
� ,QVWDOO�D�IDQ�RU�DLU�FRQGLWLRQHU�WR�FRRO�WKH�VXUURXQGLQJ�DUHD�
� 5HPRYH�DQ\WKLQJ�QHDU�WKH�GULYH�WKDW�PLJKW�EH�SURGXFLQJ�H[FHVVLYH�KHDW�

/RDG�LV�WRR�KHDY\�
� 0HDVXUH�WKH�RXWSXW�FXUUHQW�
� /RZHU�WKH�FDUULHU�IUHTXHQF\��&������
� 5HGXFH�WKH�ORDG�

&XUUHQW�IORZLQJ�WR�FRQWURO�FLUFXLW�WHUPLQDO��9
H[FHHGHG�WKH�WROHUDQFH�OHYHO�

� &KHFN�WKH�FXUUHQW�OHYHO�RI�WKH�WHUPLQDO�
� 6HW�WKH�FXUUHQW�WR�WKH�FRQWURO�FLUFXLW�WHUPLQDO�WR�EH����P$�RU�OHVV�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

R/� 0RWRU�2YHUORDG
7KH�HOHFWURWKHUPDO�VHQVRU�WULSSHG�RYHUORDG�SURWHFWLRQ�

&DXVH 3RVVLEOH�6ROXWLRQ
/RDG�LV�WRR�KHDY\� 5HGXFH�WKH�ORDG�
&\FOH�WLPHV�DUH�WRR�VKRUW�GXULQJ�DFFHOHUDWLRQ
DQG�GHFHOHUDWLRQ� ,QFUHDVH�WKH�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�WLPHV��&�����WKURXJK�&������

� 'ULYH�RYHUORDGHG�DW�ORZ�VSHHGV�
� 2YHUORDG�PD\�RFFXU�DW�ORZ�VSHHGV�ZKHQ
XVLQJ�D�JHQHUDO�SXUSRVH�PRWRU��HYHQ�LI
RSHUDWLQJ�ZLWKLQ�WKH�UDWHG�FXUUHQW
OLPLWDWLRQ�

� 5HGXFH�WKH�ORDG�
� ,QFUHDVH�WKH�VSHHG�
� ,I�WKH�GULYH�LV�VXSSRVHG�WR�RSHUDWH�DW�ORZ�VSHHGV��HLWKHU�LQFUHDVH�WKH�PRWRU�FDSDFLW\�RU�XVH�D�PRWRU
VSHFLILFDOO\�GHVLJQHG�WR�RSHUDWH�ZLWK�WKH�GULYH�

$OWKRXJK�D�VSHFLDO�W\SH�RI�PRWRU�LV�EHLQJ
XVHG��WKH�PRWRU�SURWHFWLRQ�VHOHFWLRQ�LV�VHW�IRU
D�JHQHUDO�SXUSRVH�PRWRU��/����� ����

6HW�/����� �³�´�

9ROWDJH�LV�WRR�KLJK�IRU�WKH�9�I�FKDUDFWHULVWLFV�
� $GMXVW�WKH�XVHU�VHW�9�I�SDWWHUQV��(�����WKURXJK�(�������3DUDPHWHUV�(�����DQG�(�����PD\�QHHG�WR
EH�UHGXFHG�

� ,I�(�����DQG�(�����DUH�VHW�WRR�KLJK��WKHUH�PD\�EH�YHU\�OLWWOH�ORDG�WROHUDQFH�DW�ORZ�VSHHG�
7KH�ZURQJ�PRWRU�UDWHG�FXUUHQW�LV�VHW�WR�
(�����

� &KHFN�WKH�PRWRU�UDWHG�FXUUHQW�
� (QWHU�WKH�YDOXH�ZULWWHQ�RQ�WKH�PRWRU�QDPHSODWH�WR�SDUDPHWHU�(�����

7KH�PD[LPXP�IUHTXHQF\�IRU�WKH�GULYH�LQSXW
SRZHU�LV�VHW�WRR�ORZ�

� &KHFN�WKH�UDWHG�IUHTXHQF\�LQGLFDWHG�RQ�WKH�PRWRU�QDPHSODWH�
� (QWHU�WKH�UDWHG�IUHTXHQF\�WR�(������%DVH�)UHTXHQF\��

0XOWLSOH�PRWRUV�DUH�UXQQLQJ�RII�WKH�VDPH
GULYH� 'LVDEOH�WKH�0RWRU�3URWHFWLRQ�IXQFWLRQ��/����� �³�´��DQG�LQVWDOO�D�WKHUPDO�UHOD\�WR�HDFK�PRWRU�

7KH�HOHFWULFDO�WKHUPDO�SURWHFWLRQ
FKDUDFWHULVWLFV�DQG�PRWRU�RYHUORDG
FKDUDFWHULVWLFV�GR�QRW�PDWFK�

� &KHFN�WKH�PRWRU�FKDUDFWHULVWLFV�
� &RUUHFW�WKH�YDOXH�VHW�WR�/������0RWRU�3URWHFWLRQ�)XQFWLRQ��
� ,QVWDOO�DQ�H[WHUQDO�WKHUPDO�UHOD\�

7KH�HOHFWULFDO�WKHUPDO�UHOD\�LV�RSHUDWLQJ�DW�WKH
ZURQJ�OHYHO�

� &KHFN�WKH�FXUUHQW�UDWLQJ�OLVWHG�RQ�WKH�PRWRU�QDPHSODWH�
� &KHFN�WKH�YDOXH�VHW�IRU�WKH�PRWRU�UDWHG�FXUUHQW��(������

��� )DXOW�'HWHFWLRQ
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0RWRU�RYHUKHDWHG�E\�RYHUH[FLWDWLRQ
RSHUDWLRQ�

� 2YHUH[FLWDWLRQ�LQFUHDVHV�WKH�PRWRU�ORVVHV�DQG�WKHUHE\�WKH�PRWRU�WHPSHUDWXUH��,I�DSSOLHG�WRR�ORQJ�
PRWRU�GDPDJH�FDQ�RFFXU��3UHYHQW�H[FHVVLYH�RYHUH[FLWDWLRQ�RSHUDWLRQ�RU�DSSO\�SURSHU�FRROLQJ�WR�WKH
PRWRU�

� 5HGXFH�WKH�H[FLWDWLRQ�GHFHOHUDWLRQ�JDLQ��Q������
� 6HW�/������6WDOO�3UHYHQWLRQ�GXULQJ�'HFHOHUDWLRQ��WR�D�YDOXH�RWKHU�WKDQ���

2XWSXW�FXUUHQW�IOXFWXDWLRQ�GXH�WR�LQSXW�SKDVH
ORVV &KHFN�WKH�SRZHU�VXSSO\�IRU�SKDVH�ORVV�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

R/� 'ULYH�2YHUORDG
7KH�WKHUPDO�VHQVRU�RI�WKH�GULYH�WULJJHUHG�RYHUORDG�SURWHFWLRQ�

&DXVH 3RVVLEOH�6ROXWLRQ
/RDG�LV�WRR�KHDY\� 5HGXFH�WKH�ORDG�
&\FOH�WLPHV�DUH�WRR�VKRUW�GXULQJ�DFFHOHUDWLRQ
DQG�GHFHOHUDWLRQ� ,QFUHDVH�WKH�VHWWLQJV�IRU�WKH�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�WLPHV��&�����WKURXJK�&������

9ROWDJH�LV�WRR�KLJK�IRU�WKH�9�I�FKDUDFWHULVWLFV�
� $GMXVW�WKH�SUHVHW�9�I�SDWWHUQ��(�����WKURXJK�(�������7KLV�ZLOO�PDLQO\�LQYROYH�UHGXFLQJ�(�����DQG
(�����

� %H�FDUHIXO�QRW�WR�ORZHU�(�����DQG�(�����H[FHVVLYHO\�EHFDXVH�WKLV�UHGXFHV�ORDG�WROHUDQFH�DW�ORZ
VSHHGV�

'ULYH�FDSDFLW\�LV�WRR�VPDOO� 5HSODFH�WKH�GULYH�ZLWK�D�ODUJHU�PRGHO�

2YHUORDG�RFFXUUHG�ZKHQ�RSHUDWLQJ�DW�ORZ
VSHHGV�

� 5HGXFH�WKH�ORDG�ZKHQ�RSHUDWLQJ�DW�ORZ�VSHHGV�
� 5HSODFH�WKH�GULYH�ZLWK�D�PRGHO�WKDW�LV�RQH�IUDPH�VL]H�ODUJHU�
� /RZHU�WKH�FDUULHU�IUHTXHQF\��&������

([FHVVLYH�WRUTXH�FRPSHQVDWLRQ� 5HGXFH�WKH�WRUTXH�FRPSHQVDWLRQ�JDLQ��&������XQWLO�WKHUH�LV�QR�VSHHG�ORVV�EXW�OHVV�FXUUHQW�
2XWSXW�FXUUHQW�IOXFWXDWLRQ�GXH�WR�LQSXW�SKDVH
ORVV &KHFN�WKH�SRZHU�VXSSO\�IRU�SKDVH�ORVV�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

R/�
2YHUWRUTXH�'HWHFWLRQ��
7KH�FXUUHQW�KDV�H[FHHGHG�WKH�YDOXH�VHW�IRU�WRUTXH�GHWHFWLRQ��/������IRU�ORQJHU�WKDQ�WKH�DOORZDEOH�WLPH
�/������

&DXVH 3RVVLEOH�6ROXWLRQ
3DUDPHWHU�VHWWLQJV�DUH�QRW�DSSURSULDWH�IRU�WKH
W\SH�RI�ORDG� &KHFN�WKH�VHWWLQJV�RI�SDUDPHWHUV�/�����DQG�/�����

7KHUH�LV�D�IDXOW�RQ�WKH�PDFKLQH�VLGH��H�J���WKH
PDFKLQH�LV�ORFNHG�XS�� &KHFN�WKH�VWDWXV�RI�WKH�ORDG��5HPRYH�WKH�FDXVH�RI�WKH�IDXOW�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

R3U

([WHUQDO�'LJLWDO�2SHUDWRU�&RQQHFWLRQ�)DXOW
7KH�H[WHUQDO�RSHUDWRU�KDV�EHHQ�GLVFRQQHFWHG�IURP�WKH�GULYH�
1RWH��$Q�R3U�IDXOW�ZLOO�RFFXU�ZKHQ�ERWK�RI�WKH�IROORZLQJ�FRQGLWLRQV�DUH�WUXH�
� 2XWSXW�LV�LQWHUUXSWHG�ZKHQ�WKH�RSHUDWRU�LV�GLVFRQQHFWHG��R����� ���
� 7KH�UXQ�FRPPDQG�LV�DVVLJQHG�WR�WKH�RSHUDWRU��E����� ���DQG�/2&$/�KDV�EHHQ�VHOHFWHG�

&DXVH 3RVVLEOH�6ROXWLRQ

([WHUQDO�RSHUDWRU�LV�QRW�SURSHUO\�FRQQHFWHG�WR
WKH�GULYH�

� &KHFN�WKH�FRQQHFWLRQ�EHWZHHQ�WKH�RSHUDWRU�DQG�WKH�GULYH
� 5HSODFH�WKH�FDEOH�LI�GDPDJHG
� 7XUQ�RII�WKH�GULYH�LQSXW�SRZHU�DQG�GLVFRQQHFW�WKH�RSHUDWRU��1H[W�UHFRQQHFW�WKH�RSHUDWRU�DQG�WXUQ�WKH
GULYH�LQSXW�SRZHU�EDFN�RQ�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

RY
2YHUYROWDJH
9ROWDJH�LQ�WKH�'&�EXV�KDV�H[FHHGHG�WKH�RYHUYROWDJH�GHWHFWLRQ�OHYHO�
� )RU�����9�FODVV��DSSUR[LPDWHO\�����9
� )RU�����9�FODVV��DSSUR[LPDWHO\�����9������9�ZKHQ�(�����LV�OHVV�WKDQ�����

&DXVH 3RVVLEOH�6ROXWLRQ

'HFHOHUDWLRQ�WLPH�LV�WRR�VKRUW�DQG
UHJHQHUDWLYH�HQHUJ\�IORZV�IURP�WKH�PRWRU
LQWR�WKH�GULYH�

� ,QFUHDVH�WKH�GHFHOHUDWLRQ�WLPH��&�����������
� ,QVWDOO�D�EUDNLQJ�UHVLVWRU�RU�D�G\QDPLF�EUDNLQJ�UHVLVWRU�XQLW�
� (QDEOH�VWDOO�SUHYHQWLRQ�GXULQJ�GHFHOHUDWLRQ��/����� �³�´��
6WDOO�SUHYHQWLRQ�LV�HQDEOHG�DV�WKH�GHIDXOW�VHWWLQJ�

([FHVVLYH�EUDNLQJ�ORDG� 7KH�EUDNLQJ�WRUTXH�ZDV�WRR�KLJK��FDXVLQJ�UHJHQHUDWLYH�HQHUJ\�WR�FKDUJH�WKH�'&�EXV�
5HGXFH�WKH�EUDNLQJ�WRUTXH��XVH�D�EUDNLQJ�RSWLRQ��RU�OHQJWKHQ�GHFHO�WLPH�

6XUJH�YROWDJH�HQWHULQJ�IURP�WKH�GULYH�LQSXW
SRZHU�

,QVWDOO�D�'&�UHDFWRU�
1RWH��9ROWDJH�VXUJH�FDQ�UHVXOW�IURP�WK\ULVWRU�FRQYHUWRU�DQG�SKDVH�DGYDQFLQJ�FDSDFLWRU�XVLQJ�VDPH
GULYH�PDLQ�LQSXW�SRZHU�VXSSO\�

*URXQG�IDXOW�LQ�WKH�RXWSXW�FLUFXLW�FDXVLQJ�WKH
'&�EXV�FDSDFLWRU�WR�RYHUFKDUJH�

� &KHFN�WKH�PRWRU�ZLULQJ�IRU�JURXQG�IDXOWV�
� &RUUHFW�JURXQGLQJ�VKRUWV�DQG�WXUQ�WKH�SRZHU�EDFN�RQ�

([FHVVLYH�UHJHQHUDWLRQ�ZKHQ�RYHUVKRRW
RFFXUV�DIWHU�DFFHOHUDWLRQ� � /HQJWKHQ�WKH�6�FXUYH�DW�DFFHOHUDWLRQ�HQG�

'ULYH�LQSXW�SRZHU�YROWDJH�LV�WRR�KLJK� � &KHFN�WKH�YROWDJH�
� /RZHU�GULYH�LQSXW�SRZHU�YROWDJH�ZLWKLQ�WKH�OLPLWV�OLVWHG�LQ�WKH�VSHFLILFDWLRQV�

7KH�G\QDPLF�EUDNLQJ�WUDQVLVWRU�LV�GDPDJHG� 5HSODFH�WKH�GULYH�

7KH�EUDNLQJ�WUDQVLVWRU�LV�ZLUHG�LQFRUUHFWO\� � &KHFN�EUDNLQJ�WUDQVLVWRU�ZLULQJ�IRU�HUURUV�
� 3URSHUO\�UHZLUH�WKH�EUDNLQJ�UHVLVWRU�GHYLFH�

'ULYH�IDLOV�WR�RSHUDWH�SURSHUO\�GXH�WR�QRLVH
LQWHUIHUHQFH�

� 5HYLHZ�WKH�OLVW�RI�SRVVLEOH�VROXWLRQV�SURYLGHG�IRU�FRQWUROOLQJ�QRLVH�
� 5HYLHZ�WKH�VHFWLRQ�RQ�KDQGOLQJ�QRLVH�LQWHUIHUHQFH�DQG�FKHFN�WKH�FRQWURO�FLUFXLW�OLQHV��PDLQ�FLUFXLW
OLQHV�DQG�JURXQG�ZLULQJ�

��� )DXOW�'HWHFWLRQ
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0RWRU�KXQWLQJ�RFFXUV� � $GMXVW�WKH�SDUDPHWHUV�WKDW�FRQWURO�KXQWLQJ�
� 6HW�WKH�KXQWLQJ�SUHYHQWLRQ�JDLQ��Q������

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

3)
,QSXW�3KDVH�/RVV
'ULYH�LQSXW�SRZHU�KDV�DQ�RSHQ�SKDVH�RU�KDV�D�ODUJH�LPEDODQFH�RI�YROWDJH�EHWZHHQ�SKDVHV��'HWHFWHG
ZKHQ�/����� ����HQDEOHG��

&DXVH 3RVVLEOH�6ROXWLRQ

7KHUH�LV�SKDVH�ORVV�LQ�WKH�GULYH�LQSXW�SRZHU� � &KHFN�IRU�ZLULQJ�HUURUV�LQ�WKH�PDLQ�FLUFXLW�GULYH�LQSXW�SRZHU�
� &RUUHFW�WKH�ZLULQJ�

7KHUH�LV�ORRVH�ZLULQJ�LQ�WKH�GULYH�LQSXW�SRZHU
WHUPLQDOV�

� (QVXUH�WKH�WHUPLQDOV�DUH�WLJKWHQHG�SURSHUO\�
� $SSO\�WKH�WLJKWHQLQJ�WRUTXH�VSHFLILHG�LQ�WKLV�PDQXDO�WR�IDVWHQ�WKH�WHUPLQDOV��5HIHU�WR�:LUH�*DXJHV�
DQG�7LJKWHQLQJ�7RUTXH�RQ�SDJH���

7KHUH�LV�H[FHVVLYH�IOXFWXDWLRQ�LQ�WKH�GULYH
LQSXW�SRZHU�YROWDJH�

� &KHFN�WKH�YROWDJH�IURP�WKH�GULYH�LQSXW�SRZHU�
� 5HYLHZ�WKH�SRVVLEOH�VROXWLRQV�IRU�VWDELOL]LQJ�WKH�GULYH�LQSXW�SRZHU�
� 'LVDEOH�,QSXW�3KDVH�/RVV�'HWHFWLRQ��/����� �³�´���3)�LV�GHWHFWHG�LI�'&�EXV�ULSSOH�LV�WRR�KLJK��,I�LW
LV�GLVDEOHG��WKHUH�LV�QR�IDXOW�EXW�WKH�ULSSOH�LV�VWLOO�WRR�KLJK��WKHUHE\�WKH�FDSDFLWRUV�DUH�VWUHVVHG�PRUH
DQG�ORVH�OLIHWLPH�

7KHUH�LV�SRRU�EDODQFH�EHWZHHQ�YROWDJH
SKDVHV� � 6WDELOL]H�GULYH�LQSXW�SRZHU�RU�GLVDEOH�SKDVH�ORVV�GHWHFWLRQ�

7KH�PDLQ�FLUFXLW�FDSDFLWRUV�DUH�ZRUQ�

� &KHFN�WKH�PDLQWHQDQFH�WLPH�IRU�WKH�FDSDFLWRUV��8������
� 5HSODFH�WKH�GULYH�LI�8�����LV�JUHDWHU�WKDQ�����
� &KHFN�IRU�DQ\WKLQJ�ZURQJ�ZLWK�WKH�GULYH�LQSXW�SRZHU�
� ,I�QRWKLQJ�LV�ZURQJ�ZLWK�WKH�GULYH�LQSXW�SRZHU��WU\�WKH�IROORZLQJ�VROXWLRQV�LI�WKH�DODUP�FRQWLQXHV�
� 'LVDEOH�,QSXW�3KDVH�/RVV�3URWHFWLRQ�VHOHFWLRQ��/����� �³�´���3)�LV�GHWHFWHG�LI�'&�EXV�ULSSOH�LV�WRR
KLJK��,I�LW�LV�GLVDEOHG��WKHUH�LV�QR�IDXOW�EXW�WKH�ULSSOH�LV�VWLOO�WRR�KLJK��WKHUHE\�WKH�FDSDFLWRUV�DUH�VWUHVVHG
PRUH�DQG�ORVH�OLIHWLPH�

� 5HSODFH�WKH�GULYH�
/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

U+

%UDNLQJ�5HVLVWRU�2YHUKHDW
%UDNLQJ�UHVLVWRU�SURWHFWLRQ�ZDV�WULJJHUHG�
)DXOW�GHWHFWLRQ�LV�HQDEOHG�ZKHQ�/����� ����GLVDEOHG�DV�D�GHIDXOW��
1RWH��7KH�PDJQLWXGH�RI�WKH�EUDNLQJ�ORDG�WULSV�WKH�EUDNLQJ�UHVLVWRU�RYHUKHDW�DODUP��127�WKH�VXUIDFH
WHPSHUDWXUH��8VLQJ�WKH�EUDNLQJ�UHVLVWRU�PRUH�IUHTXHQWO\�WKDQ�LWV�UDWLQJ�WULSV�WKH�DODUP�HYHQ�ZKHQ�WKH
EUDNLQJ�UHVLVWRU�VXUIDFH�LV�QRW�YHU\�KRW�

&DXVH 3RVVLEOH�6ROXWLRQ

'HFHOHUDWLRQ�WLPH�LV�WRR�VKRUW�DQG�H[FHVVLYH
UHJHQHUDWLYH�HQHUJ\�LV�IORZLQJ�EDFN�LQWR�WKH
GULYH�

� &KHFN�WKH�ORDG��GHFHOHUDWLRQ�WLPH�DQG�VSHHG�
� 5HGXFH�WKH�ORDG�
� ,QFUHDVH�WKH�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�WLPHV��&�����WKURXJK�&������
� 5HSODFH�WKH�EUDNLQJ�RSWLRQ�ZLWK�D�ODUJHU�GHYLFH�WKDW�FDQ�KDQGOH�WKH�SRZHU�WKDW�LV�GLVFKDUJHG�

([FHVVLYH�EUDNLQJ�LQHUWLD� 5HFDOFXODWH�EUDNLQJ�ORDG�DQG�EUDNLQJ�SRZHU��7KHQ�WU\�UHGXFLQJ�WKH�EUDNLQJ�ORDG�DQG�FKHFNLQJ�WKH
EUDNLQJ�UHVLVWRU�VHWWLQJV�DQG�LPSURYH�EUDNLQJ�FDSDFLW\�

7KH�SURSHU�EUDNLQJ�UHVLVWRU�KDV�QRW�EHHQ
LQVWDOOHG�

� &KHFN�WKH�VSHFLILFDWLRQV�DQG�FRQGLWLRQV�IRU�WKH�EUDNLQJ�UHVLVWRU�GHYLFH�
� 6HOHFW�WKH�RSWLPDO�EUDNLQJ�UHVLVWRU�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

8Y�

'&�%XV�8QGHUYROWDJH
2QH�RI�WKH�IROORZLQJ�FRQGLWLRQV�RFFXUUHG�ZKLOH�WKH�GULYH�ZDV�VWRSSHG�
� 9ROWDJH�LQ�WKH�'&�EXV�IHOO�EHORZ�WKH�XQGHUYROWDJH�GHWHFWLRQ�OHYHO�
� )RU�����9�FODVV��DSSUR[LPDWHO\�����9������9�IRU�VLQJOH�SKDVH�GULYHV�
� )RU�����9�FODVV��DSSUR[LPDWHO\�����9������9�ZKHQ�(�����LV�OHVV�WKDQ������7KH�IDXOW�LV�RXWSXW�RQO\
LI�/����� ���RU�WKH�'&�EXV�YROWDJH�LV�EHORZ�WKH�8Y�GHWHFWLRQ�OHYHO�IRU�D�FHUWDLQ�WLPH�ZKLOH�/����� 
��

&DXVH 3RVVLEOH�6ROXWLRQ

,QSXW�SRZHU�SKDVH�ORVV� � 7KH�PDLQ�FLUFXLW�GULYH�LQSXW�SRZHU�LV�ZLUHG�LQFRUUHFWO\�
� &RUUHFW�WKH�ZLULQJ�

2QH�RI�WKH�GULYH�LQSXW�SRZHU�ZLULQJ�WHUPLQDOV
LV�ORRVH�

� (QVXUH�WKHUH�DUH�QR�ORRVH�WHUPLQDOV�
� $SSO\�WKH�WLJKWHQLQJ�WRUTXH�VSHFLILHG�LQ�WKLV�PDQXDO�WR�IDVWHQ�WKH�WHUPLQDOV��5HIHU�WR�:LUH�*DXJHV�
DQG�7LJKWHQLQJ�7RUTXH�RQ�SDJH���

7KHUH�LV�D�SUREOHP�ZLWK�WKH�YROWDJH�IURP�WKH
GULYH�LQSXW�SRZHU�

� &KHFN�WKH�YROWDJH�
� &RUUHFW�WKH�YROWDJH�WR�ZLWKLQ�UDQJH�OLVWHG�LQ�GULYH�LQSXW�SRZHU�VSHFLILFDWLRQV�

7KH�SRZHU�KDV�EHHQ�LQWHUUXSWHG� &RUUHFW�WKH�GULYH�LQSXW�SRZHU�

'ULYH�LQWHUQDO�FLUFXLWU\�KDV�EHFRPH�ZRUQ� � &KHFN�WKH�PDLQWHQDQFH�WLPH�IRU�WKH�FDSDFLWRUV��8������
� 5HSODFH�WKH�GULYH�LI�8�����H[FHHGV�����

7KH�GULYH�LQSXW�SRZHU�WUDQVIRUPHU�LV�QRW�ODUJH
HQRXJK�DQG�YROWDJH�GURSV�DIWHU�VZLWFKLQJ�RQ
SRZHU�

&KHFN�WKH�FDSDFLW\�RI�WKH�GULYH�LQSXW�SRZHU�WUDQVIRUPHU�

$LU�LQVLGH�WKH�GULYH�LV�WRR�KRW� &KHFN�WKH�GULYH�LQWHUQDO�WHPSHUDWXUH�
3UREOHP�ZLWK�WKH�&+$5*(�LQGLFDWRU� 5HSODFH�WKH�GULYH�

/('�2SHUDWRU�'LVSOD\ )DXOW�1DPH

8Y� 8QGHUYROWDJH����,QUXVK�3UHYHQWLRQ�&LUFXLW�)DXOW�
7KH�LQUXVK�SUHYHQWLRQ�FLUFXLW�KDV�IDLOHG�

��� )DXOW�'HWHFWLRQ

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ���
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&DXVH 3RVVLEOH�6ROXWLRQ

7KH�FRQWDFWRU�RQ�WKH�LQUXVK�SUHYHQWLRQ�FLUFXLW
LV�GDPDJHG�

� &\FOH�SRZHU�WR�WKH�GULYH��&KHFN�LI�WKH�IDXOW�UHRFFXUV�
� 5HSODFH�WKH�GULYH�LI�WKH�IDXOW�FRQWLQXHV�WR�RFFXU�
� &KHFN�PRQLWRU�8�����IRU�WKH�SHUIRUPDQFH�OLIH�RI�WKH�LQUXVK�SUHYHQWLRQ�FLUFXLW�
� 5HSODFH�WKH�GULYH�LI�8�����H[FHHGV�����

��� )DXOW�'HWHFWLRQ

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



��� $ODUP�'HWHFWLRQ
$ODUPV�DUH�GULYH�SURWHFWLRQ�IXQFWLRQV�WKDW�GR�QRW�RSHUDWH�WKH�IDXOW�FRQWDFW��7KH�GULYH�ZLOO�UHWXUQ�WR�RULJLQDO�VWDWXV�ZKHQ
WKH�FDXVH�RI�WKH�DODUP�KDV�EHHQ�UHPRYHG�
'XULQJ�DQ�DODUP�FRQGLWLRQ��WKH�'LJLWDO�2SHUDWRU�GLVSOD\�IODVKHV�DQG�DQ�DODUP�RXWSXW�LV�JHQHUDWHG�DW�WKH�PXOWL�IXQFWLRQ
RXWSXW��+�������LI�SURJUDPPHG�
,QYHVWLJDWH�WKH�FDXVH�RI�WKH�DODUP�DQG�UHIHU�WR�7DEOH�����IRU�WKH�DSSURSULDWH�DFWLRQ�

� $ODUP�&RGHV��&DXVHV��DQG�3RVVLEOH�6ROXWLRQV
7DEOH���� $ODUP�&RGHV��&DXVHV��DQG�3RVVLEOH�6ROXWLRQV

/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH

EE %DVHEORFN
'ULYH�RXWSXW�LQWHUUXSWHG�DV�LQGLFDWHG�E\�DQ�H[WHUQDO�EDVHEORFN�VLJQDO�

&DXVH 3RVVLEOH�6ROXWLRQV 0LQRU�)DXOW
�+����� ����

([WHUQDO�EDVHEORFN�VLJQDO�HQWHUHG�YLD
PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO��6��WR�6��� &KHFN�H[WHUQDO�VHTXHQFH�DQG�EDVHEORFN�VLJQDO�LQSXW�WLPLQJ� 1R�RXWSXW

/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH

&$// 6HULDO�&RPPXQLFDWLRQ�7UDQVPLVVLRQ�(UURU
&RPPXQLFDWLRQ�KDV�QRW�\HW�EHHQ�HVWDEOLVKHG�

&DXVH 3RVVLEOH�6ROXWLRQV 0LQRU�)DXOW
�+����� ����

&RPPXQLFDWLRQV�ZLULQJ�LV�IDXOW\��WKHUH�LV
D�VKRUW�FLUFXLW��RU�VRPHWKLQJ�LV�QRW
FRQQHFWHG�SURSHUO\�

� &KHFN�IRU�ZLULQJ�HUURUV�
� &RUUHFW�WKH�ZLULQJ�
� 5HPRYH�DQG�JURXQG�VKRUWV�DQG�UHFRQQHFW�ORRVH�ZLUHV�

<(6

3URJUDPPLQJ�HUURU�RQ�WKH�PDVWHU�VLGH� &KHFN�FRPPXQLFDWLRQV�DW�VWDUW�XS�DQG�FRUUHFW�SURJUDPPLQJ�HUURUV� <(6

&RPPXQLFDWLRQV�FLUFXLWU\�LV�GDPDJHG� � 3HUIRUP�D�VHOI�GLDJQRVWLFV�FKHFN�
� 5HSODFH�WKH�GULYH�LI�WKH�IDXOW�FRQWLQXHV�WR�RFFXUV� <(6

7HUPLQDO�UHVLVWDQFH�VHWWLQJ�LV�LQFRUUHFW� 7KH�WHUPLQDO�VODYH�GULYH�PXVW�KDYH�WKH�LQWHUQDO�WHUPLQDO�UHVLVWDQFH�VZLWFK�VHW�FRUUHFWO\�
3ODFH�',3�VZLWFK�6��WR�WKH�21�SRVLWLRQ� <(6

/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH

&( 0(02%86�0RGEXV�&RPPXQLFDWLRQ�(UURU
&RQWURO�GDWD�ZDV�QRW�UHFHLYHG�FRUUHFWO\�IRU�WZR�VHFRQGV�

&DXVH 3RVVLEOH�6ROXWLRQV 0LQRU�)DXOW
�+����� ����

$�GDWD�HUURU�RFFXUUHG�GXH�WR�QRLVH�

� &KHFN�RSWLRQV�DYDLODEOH�WR�PLQLPL]H�WKH�HIIHFWV�RI�QRLVH�
� &RXQWHUDFW�QRLVH�LQ�WKH�FRQWURO�FLUFXLW�ZLULQJ��PDLQ�FLUFXLW�OLQHV�DQG�JURXQG�ZLULQJ�
� 5HGXFH�QRLVH�RQ�WKH�FRQWUROOHU�VLGH�
� 8VH�VXUJH�DEVRUEHUV�RQ�PDJQHWLF�FRQWDFWRUV�RU�RWKHU�HTXLSPHQW�FDXVLQJ�WKH
GLVWXUEDQFH�

� 8VH�FDEOHV�UHFRPPHQGHG�E\�<DVNDZD�RU�DQRWKHU�W\SH�RI�VKLHOGHG�OLQH��7KH�VKLHOG
VKRXOG�EH�JURXQGHG�RQ�WKH�FRQWUROOHU�VLGH�RU�RQ�WKH�GULYH�LQSXW�SRZHU�VLGH�

� 6HSDUDWH�DOO�ZLULQJ�IRU�FRPPXQLFDWLRQV�GHYLFHV�IURP�GULYH�LQSXW�SRZHU�OLQHV��,QVWDOO
D�QRLVH�ILOWHU�WR�WKH�LQSXW�VLGH�RI�WKH�GULYH�LQSXW�SRZHU�

<(6

&RPPXQLFDWLRQ�SURWRFRO�LV�LQFRPSDWLEOH� � &KHFN�WKH�+��SDUDPHWHU�VHWWLQJV�DV�ZHOO�DV�WKH�SURWRFRO�VHWWLQJ�LQ�WKH�FRQWUROOHU�
� (QVXUH�VHWWLQJV�DUH�FRPSDWLEOH� <(6

7KH�FRPPXQLFDWLRQ�F\FOH�LV�ORQJHU�WKDQ��
VHFRQGV�

� &KHFN�WKH�3/&�
� &KDQJH�WKH�VRIWZDUH�VHWWLQJV�LQ�WKH�3/&� <(6

,QFRPSDWLEOH�3/&�VRIWZDUH�VHWWLQJV�RU
WKHUH�LV�D�KDUGZDUH�SUREOHP�

� &KHFN�WKH�3/&�
� 5HPRYH�WKH�FDXVH�RI�WKH�HUURU�RQ�WKH�FRQWUROOHU�VLGH� <(6

&RPPXQLFDWLRQV�FDEOH�LV�GLVFRQQHFWHG�RU
GDPDJHG�

� &KHFN�WKH�FRQQHFWRU�IRU�D�VLJQDO�WKURXJK�WKH�FDEOH�
� 5HSODFH�WKH�FRPPXQLFDWLRQV�FDEOH� <(6

/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH
&U67 &DQ�1RW�5HVHW

&DXVH 3RVVLEOH�6ROXWLRQV
0LQRU�)DXOW
2XWSXW

�+����� ����

)DXOW�UHVHW�ZDV�EHLQJ�H[HFXWHG�ZKHQ�D�UXQ
FRPPDQG�ZDV�HQWHUHG�

� (QVXUH�WKDW�D�UXQ�FRPPDQG�FDQQRW�EH�HQWHUHG�IURP�WKH�H[WHUQDO�WHUPLQDOV�RU�RSWLRQ
XQLW�GXULQJ�IDXOW�UHVHW�

� 7XUQ�RII�WKH�UXQ�FRPPDQG�
<(6

/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH

() )RUZDUG�5HYHUVH�5XQ�&RPPDQG�,QSXW�(UURU
%RWK�IRUZDUG�UXQ�DQG�UHYHUVH�UXQ�FORVHG�VLPXOWDQHRXVO\�IRU�RYHU�����V�

&DXVH 3RVVLEOH�6ROXWLRQV
0LQRU�)DXOW
2XWSXW

�+����� ����

6HTXHQFH�HUURU &KHFN�WKH�IRUZDUG�DQG�UHYHUVH�FRPPDQG�VHTXHQFH�DQG�FRUUHFW�WKH�SUREOHP�
1RWH��:KHQ�PLQRU�IDXOW�()�GHWHFWHG��PRWRU�UDPSV�WR�VWRS� <(6

��� $ODUP�'HWHFWLRQ

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ���
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/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH

()� ([WHUQDO�IDXOW��LQSXW�WHUPLQDO�6��
([WHUQDO�IDXOW�DW�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�6��

()� ([WHUQDO�IDXOW��LQSXW�WHUPLQDO�6��
([WHUQDO�IDXOW�DW�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�6��

()� ([WHUQDO�IDXOW��LQSXW�WHUPLQDO�6��
([WHUQDO�IDXOW�DW�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�6��

()� ([WHUQDO�IDXOW��LQSXW�WHUPLQDO�6��
([WHUQDO�IDXOW�DW�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�6��

()� ([WHUQDO�IDXOW��LQSXW�WHUPLQDO�6��
([WHUQDO�IDXOW�DW�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�6��

&DXVH 3RVVLEOH�6ROXWLRQV
0LQRU�)DXOW
2XWSXW

�+����� ����
$Q�H[WHUQDO�GHYLFH�KDV�WULSSHG�DQ�DODUP
IXQFWLRQ� 5HPRYH�WKH�FDXVH�RI�WKH�H[WHUQDO�IDXOW�DQG�UHVHW�WKH�PXOWL�IXQFWLRQ�LQSXW�YDOXH� <(6

:LULQJ�LV�LQFRUUHFW�
� (QVXUH�WKH�VLJQDO�OLQHV�KDYH�EHHQ�FRQQHFWHG�SURSHUO\�WR�WKH�WHUPLQDOV�DVVLJQHG�IRU
H[WHUQDO�IDXOW�GHWHFWLRQ��+����� ����WR��)��

� 5HFRQQHFW�WKH�VLJQDO�OLQH�
<(6

0XOWL�IXQFWLRQ�FRQWDFW�LQSXWV�DUH�VHW
LQFRUUHFWO\�

� &KHFN�LI�WKH�XQXVHG�WHUPLQDOV�KDYH�EHHQ�VHW�IRU�+����� ����WR��)��([WHUQDO�)DXOW��
� &KDQJH�WKH�WHUPLQDO�VHWWLQJV� <(6

/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH

R+ +HDWVLQN�2YHUKHDW
7KH�WHPSHUDWXUH�H[FHHGHG���������&

&DXVH 3RVVLEOH�6ROXWLRQV
0LQRU�)DXOW
2XWSXW

�+����� ����

6XUURXQGLQJ�WHPSHUDWXUH�LV�WRR�KLJK
� &KHFN�WKH�VXUURXQGLQJ�WHPSHUDWXUH�
� ,PSURYH�WKH�DLU�FLUFXODWLRQ�ZLWKLQ�WKH�HQFORVXUH�SDQHO�
� ,QVWDOO�D�IDQ�RU�DLU�FRQGLWLRQHU�WR�FRRO�VXUURXQGLQJ�DUHD�
� 5HPRYH�DQ\WKLQJ�QHDU�GULYH�WKDW�PD\�FDXVH�H[WUD�KHDW�

<(6

,QWHUQDO�FRROLQJ�IDQ�KDV�VWRSSHG� � 5HSODFH�WKH�FRROLQJ�IDQ��5HIHU�WR�&RROLQJ�)DQ�5HSODFHPHQW�RQ�SDJH�����
� $IWHU�UHSODFLQJ�WKH�GULYH��UHVHW�WKH�FRROLQJ�IDQ�PDLQWHQDQFH�SDUDPHWHU�WR��R����� �³�´�� <(6

$LUIORZ�DURXQG�WKH�GULYH�LV�UHVWULFWHG�

� 3URYLGH�SURSHU�LQVWDOODWLRQ�VSDFH�DURXQG�WKH�GULYH�DV�LQGLFDWHG�LQ�WKH�PDQXDO��5HIHU�
WR�&RUUHFW�,QVWDOODWLRQ�2ULHQWDWLRQ�RQ�SDJH����

� $OORZ�IRU�WKH�VSHFLILHG�VSDFH�DQG�HQVXUH�WKDW�WKHUH�LV�VXIILFLHQW�FLUFXODWLRQ�DURXQG�WKH
FRQWURO�SDQHO�

<(6

� &KHFN�IRU�GXVW�RU�IRUHLJQ�PDWHULDOV�FORJJLQJ�FRROLQJ�IDQ�
� &OHDU�GHEULV�FDXJKW�LQ�WKH�IDQ�WKDW�UHVWULFWV�DLU�FLUFXODWLRQ� <(6

/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH

R/� 2YHUWRUTXH��
'ULYH�RXWSXW�FXUUHQW�ZDV�JUHDWHU�WKDQ�/�����IRU�ORQJHU�WKDQ�WKH�WLPH�VHW�LQ�/�����

&DXVH 3RVVLEOH�6ROXWLRQV
0LQRU�)DXOW
2XWSXW

�+����� ����
,QDSSURSULDWH�SDUDPHWHU�VHWWLQJV� &KHFN�SDUDPHWHUV�/�����DQG�/����� <(6
7KHUH�LV�D�IDXOW�RQ�WKH�PDFKLQH�VLGH��H�J��
WKH�PDFKLQH�LV�ORFNHG�XS��

� &KHFN�WKH�VWDWXV�RI�WKH�PDFKLQH�
� 5HPRYH�WKH�FDXVH�RI�WKH�IDXOW� <(6

/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH

RY
'&�%XV�2YHUYROWDJH
7KH�'&�EXV�YROWDJH�H[FHHGHG�WKH�WULS�SRLQW�
)RU�����9�FODVV��DSSUR[LPDWHO\�����9
)RU�����9�FODVV��DSSUR[LPDWHO\�����9������9�ZKHQ�(�����������

&DXVH 3RVVLEOH�6ROXWLRQV
0LQRU�)DXOW
2XWSXW

�+����� ����

6XUJH�YROWDJH�SUHVHQW�LQ�WKH�GULYH�LQSXW
SRZHU�

� ,QVWDOO�D�'&�UHDFWRU�RU�DQ�$&�UHDFWRU�
� 9ROWDJH�VXUJH�FDQ�UHVXOW�IURP�D�WK\ULVWRU�FRQYHUWRU�DQG�D�SKDVH�DGYDQFLQJ�FDSDFLWRU
RSHUDWLQJ�RQ�WKH�VDPH�GULYH�LQSXW�SRZHU�V\VWHP�

<(6

� 7KH�PRWRU�LV�VKRUW�FLUFXLWHG�
� *URXQG�FXUUHQW�KDV�RYHU�FKDUJHG�WKH
PDLQ�FLUFXLW�FDSDFLWRUV�YLD�WKH�GULYH
LQSXW�SRZHU�

� &KHFN�WKH�PRWRU�SRZHU�FDEOH��UHOD\�WHUPLQDOV�DQG�PRWRU�WHUPLQDO�ER[�IRU�VKRUW�FLUFXLWV�
� &RUUHFW�JURXQGLQJ�VKRUWV�DQG�WXUQ�WKH�SRZHU�EDFN�RQ� <(6

1RLVH�LQWHUIHUHQFH�FDXVHV�WKH�GULYH�WR
RSHUDWH�LQFRUUHFWO\�

� 5HYLHZ�SRVVLEOH�VROXWLRQV�IRU�KDQGOLQJ�QRLVH�LQWHUIHUHQFH�
� 5HYLHZ�VHFWLRQ�RQ�KDQGOLQJ�QRLVH�LQWHUIHUHQFH�DQG�FKHFN�FRQWURO�FLUFXLW�OLQHV��PDLQ
FLUFXLW�OLQHV�DQG�JURXQG�ZLULQJ�

� ,I�WKH�PDJQHWLF�FRQWDFWRU�LV�LGHQWLILHG�DV�D�VRXUFH�RI�QRLVH��LQVWDOO�D�VXUJH�SURWHFWRU�WR
WKH�0&�FRLO�

<(6

6HW�QXPEHU�RI�IDXOW�UHVWDUWV��/������WR�D�YDOXH�RWKHU�WKDQ��� <(6
/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH

3$66 0(02%86�0RGEXV�&RPPXQLFDWLRQ�7HVW�0RGH�&RPSOHWH

��� $ODUP�'HWHFWLRQ

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



&DXVH 3RVVLEOH�6ROXWLRQV
0LQRU�)DXOW
2XWSXW

�+����� ����
0(02%86�0RGEXV�WHVW�KDV�ILQLVKHG
QRUPDOO\� 7KLV�YHULILHV�WKDW�WKH�WHVW�ZDV�VXFFHVVIXO� 1R�RXWSXW

/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH
6( 0(02%86�0RGEXV�&RPPXQLFDWLRQ�7HVW�0RGH�(UURU

&DXVH 3RVVLEOH�6ROXWLRQV
0LQRU�)DXOW
2XWSXW

�+����� ����
$�GLJLWDO�LQSXW�SURJUDPPHG�WR���+
�0(02%86�0RGEXV�WHVW��ZDV�FORVHG
ZKLOH�WKH�GULYH�ZDV�UXQQLQJ�

6WRS�WKH�GULYH�DQG�UXQ�WKH�WHVW�DJDLQ� 1R�RXWSXW

/('�2SHUDWRU�'LVSOD\ 0LQRU�)DXOW�1DPH

8Y

8QGHUYROWDJH
2QH�RI�WKH�IROORZLQJ�FRQGLWLRQV�ZDV�WUXH�ZKHQ�WKH�GULYH�ZDV�VWRSSHG�DQG�D�UXQ�FRPPDQG�ZDV�HQWHUHG�
� '&�EXV�YROWDJH�GURSSHG�EHORZ�WKH�XQGHU�YROWDJH�GHWHFWLRQ�OHYHO�
� &RQWDFWRU�WR�VXSSUHVV�LQUXVK�FXUUHQW�LQ�WKH�GULYH�ZDV�RSHQ�
� /RZ�YROWDJH�LQ�WKH�FRQWURO�GULYH�LQSXW�SRZHU��7KLV�DODUP�RXWSXWV�RQO\�LI�/�����LV�QRW���DQG�'&�EXV
YROWDJH�LV�EHORZ�WKH�GHWHFWLRQ�OHYHO�

&DXVH 3RVVLEOH�6ROXWLRQV
0LQRU�)DXOW
2XWSXW

�+����� ����
3KDVH�ORVV�LQ�WKH�GULYH�LQSXW�SRZHU� &KHFN�IRU�ZLULQJ�HUURUV�LQ�WKH�PDLQ�FLUFXLW�GULYH�LQSXW�SRZHU��&RUUHFW�WKH�ZLULQJ� <(6

/RRVH�ZLULQJ�LQ�WKH�GULYH�LQSXW�SRZHU
WHUPLQDOV�

� (QVXUH�WKH�WHUPLQDOV�KDYH�EHHQ�SURSHUO\�WLJKWHQHG�
� $SSO\�WKH�WLJKWHQLQJ�WRUTXH�VSHFLILHG�LQ�WKLV�PDQXDO�WR�IDVWHQ�WKH�WHUPLQDOV��5HIHU�WR�
:LUH�*DXJHV�DQG�7LJKWHQLQJ�7RUTXH�RQ�SDJH���

<(6

7KHUH�LV�D�SUREOHP�ZLWK�WKH�GULYH�LQSXW
SRZHU�YROWDJH�

� &KHFN�WKH�YROWDJH�
� /RZHU�WKH�YROWDJH�RI�WKH�GULYH�LQSXW�SRZHU�VR�WKDW�LW�LV�ZLWKLQ�WKH�OLPLWV�OLVWHG�LQ�WKH
VSHFLILFDWLRQV�

<(6

'ULYH�LQWHUQDO�FLUFXLWU\�LV�ZRUQ� � &KHFN�WKH�PDLQWHQDQFH�WLPH�IRU�WKH�FDSDFLWRUV��8������
� 5HSODFH�WKH�GULYH�LI�8�����H[FHHGV����� <(6

7KH�GULYH�LQSXW�SRZHU�WUDQVIRUPHU�LV�QRW
ODUJH�HQRXJK�DQG�YROWDJH�GURSV�ZKHQ�WKH
SRZHU�LV�VZLWFKHG�RQ�

� &KHFN�IRU�D�WULSSHG�DODUP�ZKHQ�WKH�PDJQHWLF�FRQWDFWRU��OLQH�EUHDNHU�DQG�OHDNDJH
EUHDNHU�DUH�WXUQHG�RQ�

� &KHFN�WKH�FDSDFLW\�RI�WKH�GULYH�LQSXW�SRZHU�WUDQVIRUPHU�
<(6

$LU�LQVLGH�WKH�GULYH�LV�WRR�KRW� � &KHFN�WKH�WHPSHUDWXUH�LQVLGH�WKH�GULYH� <(6
7KH�&+$5*(�LQGLFDWRU�OLJKW�LV�EURNHQ�RU
GLVFRQQHFWHG� � 5HSODFH�WKH�GULYH� <(6

��� $ODUP�'HWHFWLRQ
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��� 2SHUDWRU�3URJUDPPLQJ�(UURUV
$Q�2SHUDWRU�3URJUDPPLQJ�(UURU��R3(��RFFXUV�ZKHQ�DQ�LQDSSURSULDWH�SDUDPHWHU�LV�VHW�RU�DQ�LQGLYLGXDO�SDUDPHWHU�VHWWLQJ
LV�LQDSSURSULDWH�
7KH�GULYH�ZLOO�QRW�RSHUDWH�XQWLO�WKH�SDUDPHWHU�LV�VHW�FRUUHFWO\��KRZHYHU��QR�DODUP�RU�IDXOW�RXWSXWV�ZLOO�RFFXU��,I�DQ�R3(
RFFXUV��LQYHVWLJDWH�WKH�FDXVH�DQG�5HIHU�WR�R3(�&RGHV��&DXVHV��DQG�3RVVLEOH�6ROXWLRQV�RQ�SDJH�����IRU�WKH�DSSURSULDWH
DFWLRQ�

� R3(�&RGHV��&DXVHV��DQG�3RVVLEOH�6ROXWLRQV
7DEOH���� R3(�&RGHV��&DXVHV��DQG�3RVVLEOH�6ROXWLRQV

/('�2SHUDWRU�'LVSOD\ (UURU�1DPH

R3(�� 'ULYH�&DSDFLW\�6HWWLQJ�)DXOW
'ULYH�FDSDFLW\�DQG�WKHQ�YDOXH�VHW�WR�R�����GR�QRW�PDWFK�

&DXVH 3RVVLEOH�6ROXWLRQV
7KH�GULYH�FDSDFLW\�VHWWLQJ��R������DQG�WKH�DFWXDO�FDSDFLW\�RI�WKH�GULYH�DUH
QRW�WKH�VDPH� &RUUHFW�WKH�YDOXH�VHW�WR�R�����

/('�2SHUDWRU�'LVSOD\ (UURU�1DPH
R3(�� 3DUDPHWHU�5DQJH�6HWWLQJ�(UURU

&DXVH 3RVVLEOH�6ROXWLRQV
3DUDPHWHUV�ZHUH�VHW�RXWVLGH�WKH�SRVVLEOH�VHWWLQJ�UDQJH� 6HW�SDUDPHWHUV�WR�WKH�SURSHU�YDOXHV�
1RWH��2WKHU�HUURUV�DUH�JLYHQ�SUHFHGHQFH�RYHU�R3(���ZKHQ�PXOWLSOH�HUURUV�RFFXU�DW�WKH�VDPH�WLPH�

/('�2SHUDWRU�'LVSOD\ (UURU�1DPH

R3(��
0XOWL�)XQFWLRQ�,QSXW�6HOHFWLRQ�(UURU
$�FRQWUDGLFWRU\�VHWWLQJ�LV�DVVLJQHG�WR�PXOWL�IXQFWLRQ�FRQWDFW�LQSXWV�+����
WR�+�����

&DXVH 3RVVLEOH�6ROXWLRQV
� 7KH�VDPH�IXQFWLRQ�LV�DVVLJQHG�WR�WZR�PXOWL�IXQFWLRQ�LQSXWV�
� ([FOXGHV�³1RW�XVHG´�DQG�³([WHUQDO�)DXOW�´

� (QVXUH�DOO�PXOWL�IXQFWLRQ�LQSXWV�DUH�DVVLJQHG�WR�GLIIHUHQW�IXQFWLRQV�
� 5H�HQWHU�WKH�PXOWL�IXQFWLRQ�VHWWLQJV�WR�HQVXUH�WKLV�GRHV�QRW�RFFXU�

7KH�8S�FRPPDQG�ZDV�VHW�EXW�WKH�'RZQ�FRPPDQG�ZDV�QRW��RU�YLFH�YHUVD
�VHWWLQJV����YV������

&RUUHFWO\�VHW�IXQFWLRQV�WKDW�QHHG�WR�EH�HQDEOHG�LQ�FRPELQDWLRQ�ZLWK�RWKHU
IXQFWLRQV�

5XQ�FRPPDQG�IRU�D���:LUH�VHTXHQFH�ZDV�VHW��EXW�IRUZDUG�UHYHUVH
FRPPDQG�IRU�D���:LUH�VHTXHQFH�ZDV�QRW�

&RUUHFWO\�VHW�IXQFWLRQV�WKDW�QHHG�WR�EH�HQDEOHG�LQ�FRPELQDWLRQ�ZLWK�RWKHU
IXQFWLRQV�

7KH�IROORZLQJ�WZR�IXQFWLRQV�DUH�VHW�DW�WKH�VDPH�WLPH�
� 8S�'RZQ�&RPPDQG�����YV�����
� +ROG�$FFHO�'HFHO�6WRS��$� � &KHFN�LI�FRQWUDGLFWRU\�VHWWLQJV�KDYH�EHHQ�DVVLJQHG�WR�WKH�PXOWL�IXQFWLRQ

LQSXW�WHUPLQDOV�DW�WKH�VDPH�WLPH�
� &RUUHFW�VHWWLQJ�HUURUV�

2QH�RI�WKH�IROORZLQJ�VHWWLQJV�LV�VHW�DW�WKH�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDOV�
� ([WHUQDO�6HDUFK�&RPPDQG���DQG�([WHUQDO�6HDUFK�&RPPDQG�������YV�
���

� )DVW�6WRS�1�2��DQG�)DVW�6WRS�1�&�
����YV�����

/('�2SHUDWRU�'LVSOD\ (UURU�1DPH
R3(�� 5XQ�&RPPDQG�)UHTXHQF\�5HIHUHQFH�6RXUFH�6HOHFWLRQ�(UURU

&DXVH 3RVVLEOH�6ROXWLRQV
)UHTXHQF\�UHIHUHQFH�LV�DVVLJQHG�WR�DQ�RSWLRQ�XQLW��E����� ���RU����WKDW�LV
QRW�FRQQHFWHG�WR�WKH�GULYH� 5HFRQQHFW�WKH�RSWLRQ�XQLW�WR�WKH�GULYH�7KH�5XQ�FRPPDQG�LV�DVVLJQHG�WR�VHULDO�FRPPXQLFDWLRQ��E����� ����EXW�QR
FRPPXQLFDWLRQ�RSWLRQ�LV�FRQQHFWHG�WR�WKH�GULYH�

/('�2SHUDWRU�'LVSOD\ (UURU�1DPH

R3(��
9�I�'DWD�6HWWLQJ�(UURU
7KH�IROORZLQJ�VHWWLQJ�HUURUV�KDYH�RFFXUUHG�ZKHUH��(�����LV�JUHDWHU�WKDQ
RU�HTXDO�WR�(�����LV�JUHDWHU�WKDQ�RU�HTXDO�WR�(�����LV�JUHDWHU�WKDQ�RU�HTXDO
WR�(�����

&DXVH 3RVVLEOH�6ROXWLRQV
² &RUUHFW�WKH�VHWWLQJV�IRU�(���������������DQG�����

/('�2SHUDWRU�'LVSOD\ (UURU�1DPH

R3(�� &DUULHU�)UHTXHQF\�6HWWLQJ�(UURU
&RUUHFW�WKH�VHWWLQJ�IRU�WKH�FDUULHU�IUHTXHQF\�

&DXVH 3RVVLEOH�6ROXWLRQV
7KH�IROORZLQJ�VLPXOWDQHRXV�FRQWUDGLFWRU\�VHWWLQJV��&�����LV�JUHDWHU�WKDQ
��DQG�&�����LV�JUHDWHU�WKDQ�&������FDUULHU�IUHTXHQF\�ORZHU�OLPLW�LV�JUHDWHU
WKDQ�WKH�XSSHU�OLPLW���,I�&�����LV�OHVV�WKDQ�RU�HTXDO�WR����WKH�GULYH�RSHUDWHV
DW�&�����

&RUUHFW�WKH�SDUDPHWHU�VHWWLQJV�

8SSHU�DQG�ORZHU�OLPLWV�EHWZHHQ�&�����DQG�&�����FRQWUDGLFW�HDFK�RWKHU�

��� 2SHUDWRU�3URJUDPPLQJ�(UURUV
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��� 'LDJQRVLQJ�DQG�5HVHWWLQJ�)DXOWV
:KHQ�D�IDXOW�RFFXUV�DQG�WKH�GULYH�VWRSV��IROORZ�WKH�LQVWUXFWLRQV�EHORZ�WR�UHPRYH�ZKDWHYHU�FRQGLWLRQV�WULJJHUHG�WKH�IDXOW�
WKHQ�UHVWDUW�WKH�GULYH�

� )DXOW�2FFXUV�6LPXOWDQHRXVO\�ZLWK�3RZHU�/RVV
:$51,1*��(OHFWULFDO�6KRFN�+D]DUG��(QVXUH�WKHUH�DUH�QR�VKRUW�FLUFXLWV�EHWZHHQ�WKH�PDLQ�FLUFXLW�WHUPLQDOV��5�/���6�/���DQG�7�/���RU
EHWZHHQ�WKH�JURXQG�DQG�PDLQ�FLUFXLW�WHUPLQDOV�EHIRUH�UHVWDUWLQJ�WKH�GULYH��)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�VHULRXV�LQMXU\�RU�GHDWK�DQG
ZLOO�FDXVH�GDPDJH�WR�HTXLSPHQW�

�� 7XUQ�RQ�WKH�GULYH�LQSXW�SRZHU�
�� 5HPRYH�WKH�FDXVH�RI�WKH�IDXOW�DQG�UHVHW�

1RWH� 7R�ILQG�RXW�ZKDW�IDXOWV�ZHUH�WULJJHUHG��FKHFN�8������)DXOW�+LVWRU\��
1RWH� :KHQ�WKH�IDXOW�FRQWLQXHV�WR�EH�GLVSOD\HG�DIWHU�F\FOLQJ�SRZHU��UHPRYH�WKH�FDXVH�RI�WKH�IDXOW�DQG�UHVHW�

� ,I�WKH�'ULYH�6WLOO�KDV�3RZHU�$IWHU�D�)DXOW�2FFXUV
�� /RRN�DW�WKH�/('�RSHUDWRU�IRU�LQIRUPDWLRQ�RQ�WKH�IDXOW�WKDW�RFFXUUHG�
�� 5HIHU�WR�)DXOW�'LVSOD\V��&DXVHV�DQG�3RVVLEOH�6ROXWLRQV�RQ�SDJH����
�� 5HVHW�WKH�IDXOW��5HIHU�WR�)DXOW�5HVHW�0HWKRGV�RQ�SDJH�����

� 9LHZLQJ�)DXOW�+LVWRU\�'DWD�$IWHU�)DXOW
� 6WHS � 'LVSOD\�5HVXOW

�� 7XUQ�RQ�WKH�GULYH�LQSXW�SRZHU��7KH�ILUVW�VFUHHQGLVSOD\V�
6723

�� 3UHVV� �XQWLO�WKH�PRQLWRU�VFUHHQ�LV�GLVSOD\HG�

�� 3UHVV� �WR�GLVSOD\�WKH�SDUDPHWHU�VHWWLQJ�VFUHHQ�

�� 3UHVV� �DQG�!�XQWLO�8������)DXOW�+LVWRU\��LV
GLVSOD\HG�

�� 3UHVV� �WR�YLHZ�SUHYLRXV�IDXOW��KHUH��R&��

� )DXOW�5HVHW�0HWKRGV
$IWHU�WKH�)DXOW�2FFXUV 3URFHGXUH �

)L[�WKH�FDXVH�RI�WKH�IDXOW��UHVWDUW�WKH
GULYH��DQG�UHVHW�WKH�IDXOW 3UHVV� �RQ�WKH�GLJLWDO�RSHUDWRU�

6723

5HVHWWLQJ�YLD�)DXOW�5HVHW�'LJLWDO�,QSXW
6�

&ORVH�WKHQ�RSHQ�WKH�IDXOW�VLJQDO�GLJLWDO�LQSXW�YLD
WHUPLQDO�6���6��LV�VHW�IDXOW�UHVHW�DV�GHIDXOW��+����
 ����

)DXOW�5HVHW�6ZLWFK
'ULYH

6�� )DXOW�5HVHW�'LJLWDO�,QSXW

6&�'LJLWDO�,QSXW�&RPPRQ

,I�WKH�DERYH�PHWKRGV�GR�QRW�UHVHW�WKH�IDXOW��WXUQ�RII�WKH�GULYH�PDLQ�SRZHU�VXSSO\��5HDSSO\
SRZHU�DIWHU�/('�RSHUDWRU�GLVSOD\�LV�RXW�

21
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��� 'LDJQRVLQJ�DQG�5HVHWWLQJ�)DXOWV
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��� 7URXEOHVKRRWLQJ�ZLWKRXW�)DXOW�'LVSOD\
7KLV�VHFWLRQ�GHVFULEHV�WURXEOHVKRRWLQJ�SUREOHPV�WKDW�GR�QRW�WULS�DQ�DODUP�RU�IDXOW�

� &DQQRW�&KDQJH�3DUDPHWHU�6HWWLQJV
&DXVH 3RVVLEOH�6ROXWLRQV

7KH�GULYH�LV�UXQQLQJ�WKH�PRWRU��L�H���WKH�5XQ�FRPPDQG
LV�SUHVHQW��

� 6WRS�WKH�GULYH�DQG�VZLWFK�RYHU�WR�WKH�3URJUDPPLQJ�0RGH�
� 0RVW�SDUDPHWHUV�FDQQRW�EH�HGLWHG�GXULQJ�UXQ�

7KH�$FFHVV�/HYHO�LV�VHW�WR�UHVWULFW�DFFHVV�WR�SDUDPHWHU
VHWWLQJV� � 6HW�WKH�$FFHVV�/HYHO�WR�DOORZ�SDUDPHWHUV�WR�EH�HGLWHG��$����� ����

7KH�RSHUDWRU�LV�QRW�LQ�WKH�3DUDPHWHU�6HWXS�0RGH��WKH
/('�VFUHHQ�ZLOO�GLVSOD\�³3$U´��

� 6HH�ZKDW�PRGH�WKH�/('�SDUDPHWHU�LV�FXUUHQW�VHW�IRU�
� 3DUDPHWHUV�FDQQRW�EH�HGLWHG�ZKHQ�LQ�WKH�6HWXS�0RGH��³6783´���6ZLWFK�PRGHV�VR�WKDW�³3$U´
DSSHDUV�RQ�WKH�VFUHHQ�

7KH�ZURQJ�SDVVZRUG�ZDV�HQWHUHG�

� ,I�WKH�SDVVZRUG�HQWHUHG�WR�$�����GRHV�QRW�PDWFK�WKH�SDVVZRUG�VDYHG�WR�$������WKHQ�GULYH
VHWWLQJV�FDQQRW�EH�FKDQJHG�

� 5HVHW�WKH�SDVVZRUG�
,I�\RX�FDQQRW�UHPHPEHU�WKH�SDVVZRUG�
�
'LVSOD\�SDUDPHWHU�$������3UHVV�WKH� 6723 �EXWWRQ�ZKLOH�SUHVVLQJ� �DW�WKH�VDPH�WLPH�
3DUDPHWHU�$�����ZLOO�DSSHDU�

� 6HW�D�QHZ�SDVVZRUG�WR�SDUDPHWHU�$�����

8QGHUYROWDJH�ZDV�GHWHFWHG� � &KHFN�WKH�GULYH�LQSXW�SRZHU�YROWDJH�E\�ORRNLQJ�DW�WKH�'&�EXV�YROWDJH��8������
� &KHFN�DOO�PDLQ�FLUFXLW�ZLULQJ�

� 0RWRU�'RHV�1RW�5RWDWH�3URSHUO\�DIWHU�3UHVVLQJ�581�%XWWRQ�RU�DIWHU�(QWHULQJ�([WHUQDO
5XQ�&RPPDQG

� 0RWRU�'RHV�1RW�5RWDWH
&DXVH 3RVVLEOH�6ROXWLRQV

7KH�GULYH�LV�QRW�LQ�WKH�'ULYH
0RGH�

� &KHFN�LI�WKH�'59�OLJKW�RQ�WKH�/('�RSHUDWRU�LV�OLW�
� (QWHU�WKH�'ULYH�0RGH�WR�EHJLQ�RSHUDWLQJ�WKH�PRWRU��5HIHU�WR�7KH�'ULYH�DQG�3URJUDPPLQJ�0RGHV�RQ�SDJH����

7KH� �EXWWRQ�ZDV�SXVKHG�

6WRS�WKH�GULYH�DQG�FKHFN�LI�WKH�FRUUHFW�IUHTXHQF\�UHIHUHQFH�VRXUFH�LV�VHOHFWHG��,I�WKH�RSHUDWRU�NH\SDG�VKDOO�EH�WKH
VRXUFH��WKH�/2�5(�EXWWRQ�/('�PXVW�EH�RQ��LI�WKH�VRXUFH�LV�5(027(��LW�PXVW�EH�RII�
7DNH�WKH�IROORZLQJ�VWHS�WR�VROYH�WKH�SUREOHP�
�
3XVK�WKH� �EXWWRQ�

$�)DVW�6WRS�ZDV�H[HFXWHG�DQG
KDV�QRW�\HW�EHHQ�UHVHW� 5HVHW�WKH�)DVW�6WRS�FRPPDQG�

6HWWLQJV�DUH�LQFRUUHFW�IRU�WKH
VRXUFH�WKDW�SURYLGHV�WKH�UXQ
FRPPDQG�

&KHFN�SDUDPHWHU�E������5XQ�&RPPDQG�6HOHFWLRQ��
6HW�E�����VR�WKDW�LW�FRUUHVSRQGV�ZLWK�WKH�FRUUHFW�UXQ�FRPPDQG�VRXUFH�
���/('�RSHUDWRU
���&RQWURO�FLUFXLW�WHUPLQDO��GHIDXOW�VHWWLQJ�
���0(02%86�0RGEXV�FRPPXQLFDWLRQV

7KHUH�LV�IDXOW\�ZLULQJ�LQ�WKH
FRQWURO�FLUFXLW�WHUPLQDOV�

� &KHFN�WKH�ZLULQJ�IRU�WKH�FRQWURO�WHUPLQDO�
� &RUUHFW�ZLULQJ�PLVWDNHV�
� &KHFN�WKH�LQSXW�WHUPLQDO�VWDWXV�PRQLWRU��8������

7KH�GULYH�KDV�EHHQ�VHW�WR�DFFHSW
WKH�IUHTXHQF\�UHIHUHQFH�IURP�WKH
LQFRUUHFW�VRXUFH�

&KHFN�SDUDPHWHU�E������)UHTXHQF\�5HIHUHQFH�6HOHFWLRQ����
6HW�E�����WR�WKH�FRUUHFW�VRXUFH�RI�WKH�IUHTXHQF\�UHIHUHQFH�
���/('�RSHUDWRU
���&RQWURO�FLUFXLW�WHUPLQDO��GHIDXOW�VHWWLQJ�
���0(02%86�0RGEXV�FRPPXQLFDWLRQV
���3RWHQWLRPHWHU��RSWLRQ�

7KH�WHUPLQDO�VHW�WR�DFFHSW�WKH
PDLQ�VSHHG�UHIHUHQFH�LV�VHW�WR�WKH
LQFRUUHFW�YROWDJH�DQG�RU�FXUUHQW�

&KHFN�',3�VZLWFK�6���1H[W�DVVLJQ�WKH�FRUUHFW�LQSXW�OHYHO�WR�WHUPLQDO�$���+�������
5HIHU�WR�',3�6ZLWFK�6��$QDORJ�,QSXW�6LJQDO�6HOHFWLRQ�RQ�SDJH����

6HOHFWLRQ�IRU�WKH�VLQN�VRXUFH
PRGH�LV�LQFRUUHFW� &KHFN�',3�VZLWFK�6���5HIHU�WR�6LQNLQJ�6RXUFLQJ�0RGH�6ZLWFK�RQ�SDJH����

)UHTXHQF\�UHIHUHQFH�LV�WRR�ORZ� � &KHFN�WKH�IUHTXHQF\�UHIHUHQFH�PRQLWRU��8������
� ,QFUHDVH�WKH�IUHTXHQF\�E\�FKDQJLQJ�WKH�PD[LPXP�RXWSXW�IUHTXHQF\��(������

0XOWL�IXQFWLRQ�DQDORJ�LQSXW�LV�VHW
XS�WR�DFFHSW�JDLQ�IRU�WKH
IUHTXHQF\�UHIHUHQFH��EXW�QR
YROWDJH��FXUUHQW��KDV�EHHQ
SURYLGHG�

� &KHFN�WKH�PXOWL�IXQFWLRQ�DQDORJ�LQSXW�VHWWLQJV�
� &KHFN�LI�+�����KDV�EHHQ�VHW�WR�WKH�SURSHU�YDOXHV�
� &KHFN�LI�WKH�DQDORJ�LQSXW�YDOXH�KDV�EHHQ�VHW�SURSHUO\�

7KH� 6723 �EXWWRQ�ZDV�SUHVVHG
ZKHQ�WKH�GULYH�ZDV�VWDUWHG�IURP
D�5(027(�VRXUFH�

�
:KHQ�WKH� 6723 �EXWWRQ�LV�SUHVVHG��WKH�GULYH�ZLOO�GHFHOHUDWH�WR�VWRS�

� 6ZLWFK�RII�WKH�UXQ�FRPPDQG�DQG�WKHQ�UH�HQWHU�D�UXQ�FRPPDQG�
�
7KH� 6723 �EXWWRQ�LV�GLVDEOHG�ZKHQ�R�����LV�VHW�WR���

0RWRU�LV�QRW�SURGXFLQJ�HQRXJK
WRUTXH�

� (QVXUH�WKH�VHOHFWHG�9�I�SDWWHUQ�FRUUHVSRQGV�ZLWK�WKH�FKDUDFWHULVWLFV�RI�WKH�PRWRU�EHLQJ�XVHG�
� ,QFUHDVH�ERWK�WKH�PLQLPXP�DQG�PLG�RXWSXW�IUHTXHQF\�YROWDJHV��(������(������
,QFUHDVH�WKH�IUHTXHQF\�UHIHUHQFH�VR�WKDW�LW�LV�KLJKHU�WKDQ�WKH�PLQLPXP�IUHTXHQF\�UHIHUHQFH��(������
,QFUHDVH�WKH�WRUTXH�FRPSHQVDWLRQ�JDLQ��&������

��� 7URXEOHVKRRWLQJ�ZLWKRXW�)DXOW�'LVSOD\
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&DXVH 3RVVLEOH�6ROXWLRQV

7KH�GULYH�LV�VHW�IRU�ERWK���:LUH
DQG���:LUH�VHTXHQFH�DW�WKH�VDPH
WLPH�

� 7KH�GULYH�LV�VHW�IRU�D���:LUH�VHTXHQFH�ZKHQ�RQH�RI�SDUDPHWHUV�+�����WKURXJK�+�����LV�VHW�WR���
� ,I�WKH�GULYH�LV�VXSSRVHG�WR�EH�VHW�XS�IRU�D���:LUH�VHTXHQFH��WKHQ�HQVXUH�SDUDPHWHUV�+�����WKURXJK�+�����DUH�QRW
VHW�WR���

� ,I�WKH�GULYH�LV�VXSSRVHG�WR�EH�VHW�XS�IRU�D���:LUH�VHTXHQFH��WKHQ�+�����PXVW�EH�VHW�WR���

� 0RWRU�5RWDWHV�LQ�WKH�2SSRVLWH�'LUHFWLRQ�IURP�WKH�5XQ�&RPPDQG
&DXVH 3RVVLEOH�6ROXWLRQV

3KDVH�ZLULQJ�EHWZHHQ�WKH�GULYH�DQG�PRWRU�LV�LQFRUUHFW�

� &KHFN�WKH�PRWRU�ZLULQJ�
� 6ZLWFK�WZR�PRWRU�FDEOHV��8��9��DQG�:��WR�UHYHUVH�PRWRU�GLUHFWLRQ�
� &RQQHFW�GULYH�RXWSXW�WHUPLQDOV�8�7���9�7��DQG�:�7��LQ�WKH�ULJKW�RUGHU�WR�WKH�FRUUHVSRQGLQJ
PRWRU�WHUPLQDOV�8��9��DQG�:�

� &KDQJH�WKH�VHWWLQJ�RI�SDUDPHWHU�E�����

7KH�IRUZDUG�GLUHFWLRQ�IRU�WKH�PRWRU�LV�VHWXS
LQFRUUHFWO\�

7\SLFDOO\��IRUZDUG�LV�GHVLJQDWHG�DV�EHLQJ�FRXQWHUFORFNZLVH�ZKHQ�ORRNLQJ�IURP�WKH�PRWRU
VKDIW��UHIHU�WR�WKH�ILJXUH�EHORZ��

�

�
���)RUZDUG�5RWDWLQJ�0RWRU��ORRNLQJ�GRZQ�WKH�PRWRU�VKDIW�
���0RWRU�6KDIW

1RWH� &KHFN�WKH�PRWRU�VSHFLILFDWLRQV�IRU�WKH�IRUZDUG�DQG�UHYHUVH�GLUHFWLRQV��7KH�PRWRU�VSHFLILFDWLRQV�ZLOO�YDU\�GHSHQGLQJ�RQ�WKH�PDQXIDFWXUHU
RI�WKH�PRWRU�

� 0RWRU�5RWDWHV�LQ�2QH�'LUHFWLRQ�2QO\
&DXVH 3RVVLEOH�6ROXWLRQV

7KH�GULYH�SURKLELWV�UHYHUVH�URWDWLRQ� � &KHFN�SDUDPHWHU�E�����
� 6HW�WKH�GULYH�WR�DOORZ�WKH�PRWRU�WR�URWDWH�LQ�UHYHUVH��E����� �³�´��

$�5HYHUVH�UXQ�VLJQDO�KDV�QRW�EHHQ�HQWHUHG��DOWKRXJK���
:LUH�VHTXHQFH�LV�VHOHFWHG�

� 0DNH�VXUH�WKDW�RQH�RI�WKH�LQSXW�WHUPLQDOV�6��WR�6��XVHG�IRU�WKH���:LUH�VHTXHQFH�KDV�EHHQ
VHW�IRU�UHYHUVH�

� 0RWRU�LV�7RR�+RW
&DXVH 3RVVLEOH�6ROXWLRQV

7KH�ORDG�LV�WRR�KHDY\�

,I�WKH�ORDG�LV�WRR�KHDY\�IRU�WKH�PRWRU��WKH�PRWRU�ZLOO�RYHUKHDW�DV�LW�H[FHHGV�LWV�UDWHG�WRUTXH
YDOXH�IRU�DQ�H[WHQGHG�SHULRG�RI�WLPH�
.HHS�LQ�PLQG�WKDW�WKH�PRWRU�DOVR�KDV�D�VKRUW�WHUP�RYHUORDG�UDWLQJ�LQ�DGGLWLRQ�WR�WKH�SRVVLEOH
VROXWLRQV�SURYLGHG�EHORZ�
� 5HGXFH�WKH�ORDG�
� ,QFUHDVH�WKH�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�WLPHV�
� &KHFN�WKH�YDOXHV�VHW�IRU�WKH�PRWRU�SURWHFWLRQ��/������/������DV�ZHOO�DV�WKH�PRWRU�UDWHG
FXUUHQW��(������

� ,QFUHDVH�PRWRU�FDSDFLW\�

7KH�DLU�DURXQG�WKH�PRWRU�LV�WRR�KRW� � &KHFN�WKH�DPELHQW�WHPSHUDWXUH�
� &RRO�WKH�DUHD�XQWLO�LW�LV�ZLWKLQ�WKH�VSHFLILHG�WHPSHUDWXUH�UDQJH�

,QVXIILFLHQW�YROWDJH�LQVXODWLRQ�EHWZHHQ�PRWRU�SKDVHV�

:KHQ�WKH�PRWRU�LV�FRQQHFWHG�WR�WHUPLQDOV�8�7���9�7���DQG�:�7���YROWDJH�VXUJHV�RFFXU
EHWZHHQ�WKH�PRWRU�FRLOV�DQG�GULYH�VZLWFKLQJ�
1RUPDOO\��VXUJHV�FDQ�UHDFK�XS�WR�WKUHH�WLPHV�WKH�GULYH�LQSXW�SRZHU�VXSSO\�YROWDJH������9�IRU
����9�FODVV��DQG������9�IRU�����9�FODVV��
� 8VH�D�PRWRU�ZLWK�YROWDJH�WROHUDQFH�KLJKHU�WKDQ�WKH�PD[�YROWDJH�VXUJH�
� 8VH�D�PRWRU�GHVLJQHG�WR�ZRUN�VSHFLILFDOO\�ZLWK�D�GULYH�ZKHQ�XVLQJ�D�����9�FODVV�XQLW�
� ,QVWDOO�DQ�$&�UHDFWRU�RQ�WKH�RXWSXW�VLGH�RI�WKH�GULYH�

7KH�PRWRU�IDQ�KDV�VWRSSHG�RU�LV�FORJJHG� &KHFN�WKH�PRWRU�IDQ�

� 0RWRU�6WDOOV�'XULQJ�$FFHOHUDWLRQ�RU�:LWK�/DUJH�/RDGV
&DXVH 3RVVLEOH�6ROXWLRQV

/RDG�LV�WRR�KHDY\�

7DNH�WKH�IROORZLQJ�VWHSV�WR�UHVROYH�WKH�SUREOHP�
� 5HGXFH�WKH�ORDG�
� ,QFUHDVH�WKH�DFFHOHUDWLRQ�WLPH�
� ,QFUHDVH�PRWRU�FDSDFLW\�
� $OWKRXJK�WKH�GULYH�KDV�D�6WDOO�3UHYHQWLRQ�IXQFWLRQ�DQG�D�7RUTXH�&RPSHQVDWLRQ�/LPLW
IXQFWLRQ��DFFHOHUDWLQJ�WRR�TXLFNO\�RU�WU\LQJ�WR�GULYH�DQ�H[FHVVLYHO\�ODUJH�ORDG�FDQ�H[FHHG
WKH�FDSDELOLWLHV�RI�WKH�PRWRU�

� 0RWRU�:LOO�1RW�$FFHOHUDWH�RU�WKH�$FFHOHUDWLRQ�7LPH�LV�7RR�/RQJ
&DXVH 3RVVLEOH�6ROXWLRQV

)UHTXHQF\�UHIHUHQFH�LV�WRR�ORZ�

� &KHFN�WKH�PD[LPXP�RXWSXW�IUHTXHQF\��(������
� ,QFUHDVH�(�����LI�LW�LV�VHW�WRR�ORZ�
&KHFN�8�����IRU�SURSHU�IUHTXHQF\�UHIHUHQFH�
&KHFN�LI�D�IUHTXHQF\�UHIHUHQFH�VLJQDO�VZLWFK�KDV�EHHQ�VHW�WR�RQH�RI�WKH�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDOV�
&KHFN�IRU�ORZ�JDLQ�OHYHO�VHW�WR�WHUPLQDO�$���+������

��� 7URXEOHVKRRWLQJ�ZLWKRXW�)DXOW�'LVSOD\
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&DXVH 3RVVLEOH�6ROXWLRQV

/RDG�LV�WRR�KHDY\�
� 5HGXFH�WKH�ORDG�VR�WKDW�WKH�RXWSXW�FXUUHQW�UHPDLQV�ZLWKLQ�WKH�PRWRU�UDWHG�FXUUHQW�
� ,Q�H[WUXGHU�DQG�PL[HU�DSSOLFDWLRQV��WKH�ORDG�ZLOO�VRPHWLPHV�LQFUHDVH�DV�WKH�WHPSHUDWXUH�GURSV�
&KHFN�LI�WKH�PHFKDQLFDO�EUDNH�LV�IXOO\�UHOHDVLQJ�DV�LW�VKRXOG�

$FFHOHUDWLRQ�WLPH�KDV�EHHQ�VHW�WRR
ORQJ� &KHFN�LI�WKH�DFFHOHUDWLRQ�WLPH�SDUDPHWHUV�KDYH�EHHQ�VHW�WRR�ORQJ��&�����������

0RWRU�FKDUDFWHULVWLFV�DQG�GULYH
SDUDPHWHU�VHWWLQJV�DUH
LQFRPSDWLEOH�ZLWK�RQH�DQRWKHU�LQ
9�I�&RQWURO�

� 6HW�WKH�FRUUHFW�9�I�SDWWHUQ�VR�WKDW�LW�PDWFKHV�WKH�FKDUDFWHULVWLFV�RI�WKH�PRWRU�EHLQJ�XVHG�
� &KHFN�WKH�PRWRU�GDWD�DQG�DGMXVW�9�I�SDWWHUQ�VHWWLQJV�

,QFRUUHFW�IUHTXHQF\�UHIHUHQFH
VHWWLQJ�

� &KHFN�WKH�PXOWL�IXQFWLRQ�DQDORJ�LQSXW�VHWWLQJV�
� (QVXUH�WKH�DQDORJ�LQSXW�YDOXH�LV�VHW�WR�WKH�ULJKW�YDOXH��8������

7KH�6WDOO�3UHYHQWLRQ�OHYHO�GXULQJ
DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�VHW
WRR�ORZ�

� &KHFN�WKH�6WDOO�3UHYHQWLRQ�OHYHO�GXULQJ�DFFHOHUDWLRQ��/������
� ,I�/�����LV�VHW�WRR�ORZ��DFFHOHUDWLRQ�ZLOO�WDNH�D�IDLU�DPRXQW�RI�WLPH�
� ,QFUHDVH�/�����

7KH�6WDOO�3UHYHQWLRQ�OHYHO�GXULQJ
UXQ�KDV�EHHQ�VHW�WRR�ORZ�

� &KHFN�WKH�6WDOO�3UHYHQWLRQ�OHYHO�GXULQJ�UXQ��/������
� ,I�/�����LV�VHW�WRR�ORZ��VSHHG�ZLOO�GURS�DV�WKH�GULYH�RXWSXWV�WRUTXH�
� ,QFUHDVH�WKH�VHWWLQJ�YDOXH�

� 'ULYH�)UHTXHQF\�5HIHUHQFH�'LIIHUV�IURP�WKH�&RQWUROOHU�)UHTXHQF\�5HIHUHQFH�&RPPDQG
&DXVH 3RVVLEOH�6ROXWLRQV

7KH�DQDORJ�LQSXW�IUHTXHQF\�JDLQ�DQG�ELDV�DUH�VHW�WR
LQFRUUHFW�YDOXHV�

� &KHFN�WKH�IUHTXHQF\�UHIHUHQFH�WHUPLQDO�LQSXW�JDLQ�OHYHO�DVVLJQHG�WR�WHUPLQDO�$���SDUDPHWHU
+������

� 3RRU�6SHHG�&RQWURO�$FFXUDF\
&DXVH 3RVVLEOH�6ROXWLRQV

6OLS�FRPSHQVDWLRQ�IXQFWLRQ�GLVDEOHG�RU�VHW�XS
LQFRUUHFWO\� � $GMXVW�WKH�VOLS�FRPSHQVDWLRQ�JDLQ��&������

� 'HFHOHUDWLRQ�7DNHV�/RQJHU�7KDQ�([SHFWHG�ZKHQ�8VLQJ�D�%UDNLQJ�5HVLVWRU
&DXVH 3RVVLEOH�6ROXWLRQV

/�����LV�VHW�LQFRUUHFWO\�
� &KHFN�WKH�6WDOO�3UHYHQWLRQ�/HYHO�GXULQJ�GHFHOHUDWLRQ��/������
� ,I�D�EUDNLQJ�UHVLVWRU�RSWLRQ�KDV�EHHQ�LQVWDOOHG��GLVDEOH�6WDOO�3UHYHQWLRQ�GXULQJ�GHFHOHUDWLRQ
�/����� �³�´��

7KH�GHFHOHUDWLRQ�WLPH�LV�VHW�WRR�ORQJ� 6HW�GHFHOHUDWLRQ�WR�PRUH�DSSURSULDWH�WLPH��&�����DQG�&������

,QVXIILFLHQW�PRWRU�WRUTXH�
� $VVXPLQJ�SDUDPHWHU�VHWWLQJV�DUH�QRUPDO�DQG�WKDW�QR�RYHUYROWDJH�RFFXUV�ZKHQ�WKHUH�LV
LQVXIILFLHQW�WRUTXH��LW�LV�OLNHO\�WKDW�WKH�GHPDQG�RQ�WKH�PRWRU�KDV�H[FHHGHG�WKH�PRWRU�FDSDFLW\�

� 8VH�D�ODUJHU�PRWRU�
/RDG�H[FHHGHG�WKH�LQWHUQDO�WRUTXH�OLPLW�GHWHUPLQHG
E\�WKH�GULYH�UDWHG�FXUUHQW� 6ZLWFK�WR�D�ODUJHU�FDSDFLW\�GULYH�

� 0RWRU�+XQWLQJ�2FFXUV�:KHQ�2SHUDWLQJ�:LWK�D�/LJKW�/RDG
&DXVH 3RVVLEOH�6ROXWLRQV

&DUULHU�IUHTXHQF\�LV�WRR�KLJK� /RZHU�WKH�FDUULHU�IUHTXHQF\�VHWWLQJ�&�����
/DUJH�9�I�VHWWLQJ�YDOXH�DW�ORZ�VSHHGV�WULJJHUV
RYHUH[FLWDWLRQ�

� 8VH�SDUDPHWHUV�(�����WKURXJK�(�����WR�VHW�WKH�9�I�SDWWHUQ�LQ�UHODWLRQ�WR�WKH�ORDG
FKDUDFWHULVWLFV�

7KH�PD[LPXP�RXWSXW�IUHTXHQF\�DQG�WKH�EDVH
IUHTXHQF\�UHIHUHQFH�DUH�QRW�VHW�SURSHUO\�LQ
UHODWLRQVKLS�WR�HDFK�RWKHU�

6HW�WKH�SURSHU�YDOXHV�IRU�WKH�PD[LPXP�RXWSXW�IUHTXHQF\�DQG�EDVH�IUHTXHQF\��(������(������

+XQWLQJ�3UHYHQWLRQ�LV�VHW�XS�LQFRUUHFWO\� $GMXVW�WKH�KXQWLQJ�SUHYHQWLRQ�JDLQ��Q������

� 1RLVH�)URP�'ULYH�RU�2XWSXW�/LQHV�:KHQ�WKH�'ULYH�LV�3RZHUHG�2Q
&DXVH 3RVVLEOH�6ROXWLRQV

5HOD\�VZLWFKLQJ�LQ�WKH�GULYH
JHQHUDWHV�H[FHVVLYH�QRLVH�

� /RZHU�WKH�FDUULHU�IUHTXHQF\��&������
� ,QVWDOO�D�QRLVH�ILOWHU�RQ�WKH�LQSXW�VLGH�RI�GULYH�LQSXW�SRZHU�
� ,QVWDOO�D�QRLVH�ILOWHU�RQ�WKH�RXWSXW�VLGH�RI�WKH�GULYH�
� 3ODFH�WKH�ZLULQJ�LQVLGH�D�PHWDO�FRQGXLW�WR�VKLHOG�LW�IURP�VZLWFKLQJ�QRLVH�
� *URXQG�WKH�GULYH�DQG�PRWRU�SURSHUO\�
� 6HSDUDWH�WKH�PDLQ�FLUFXLW�ZLULQJ�DQG�WKH�FRQWURO�OLQHV�

� *URXQG�)DXOW�&LUFXLW�,QWHUUXSWHU��*)&,��7ULSV�'XULQJ�5XQ
&DXVH 3RVVLEOH�6ROXWLRQV

([FHVVLYH�OHDNDJH�FXUUHQW�WULSV
0&&%�

� ,QFUHDVH�WKH�*)&,�VHQVLWLYLW\�RU�XVH�*)&,�ZLWK�D�KLJKHU�WKUHVKROG�
� /RZHU�WKH�FDUULHU�IUHTXHQF\��&������
� 5HGXFH�WKH�OHQJWK�RI�WKH�FDEOH�XVHG�EHWZHHQ�WKH�GULYH�DQG�WKH�PRWRU�
� ,QVWDOO�D�QRLVH�ILOWHU�RU�UHDFWRU�RQ�WKH�RXWSXW�VLGH�RI�WKH�GULYH�

��� 7URXEOHVKRRWLQJ�ZLWKRXW�)DXOW�'LVSOD\
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� &RQQHFWHG�0DFKLQHU\�9LEUDWHV�:KHQ�0RWRU�5RWDWHV
([FHVVLYH�0RWRU�2VFLOODWLRQ�DQG�(UUDWLF�5RWDWLRQ

&DXVH 3RVVLEOH�6ROXWLRQV
3RRU�EDODQFH�EHWZHHQ�PRWRU�SKDVHV� &KHFN�GULYH�LQSXW�SRZHU�YROWDJH�WR�HQVXUH�WKDW�LW�SURYLGHV�VWDEOH�SRZHU�

8QH[SHFWHG�1RLVH�IURP�&RQQHFWHG�0DFKLQHU\
&DXVH 3RVVLEOH�6ROXWLRQV

7KH�FDUULHU�IUHTXHQF\�LV�DW�WKH�UHVRQDQW�IUHTXHQF\�RI
WKH�FRQQHFWHG�PDFKLQHU\� $GMXVW�WKH�FDUULHU�IUHTXHQF\�XVLQJ�SDUDPHWHUV�&�����WKURXJK�&�����

7KH�GULYH�RXWSXW�IUHTXHQF\�LV�WKH�VDPH�DV�WKH�UHVRQDQW
IUHTXHQF\�RI�WKH�FRQQHFWHG�PDFKLQHU\�

� $GMXVW�WKH�SDUDPHWHUV�XVHG�IRU�WKH�-XPS�)UHTXHQF\�IXQFWLRQ��G�����WKURXJK�G������WR�VNLS
WKH�SUREOHP�FDXVLQJ�EDQGZLGWK�

� 3ODFH�WKH�PRWRU�RQ�D�UXEEHU�SDG�WR�UHGXFH�YLEUDWLRQ�

1RWH� 7KH�GULYH�PD\�KDYH�WURXEOH�DVVHVVLQJ�WKH�VWDWXV�RI�WKH�ORDG�GXH�WR�ZKLWH�QRLVH�JHQHUDWHG�ZKHQ�XVLQJ�6ZLQJ�3:0��&����� ����

� 2VFLOODWLRQ�RU�+XQWLQJ
&DXVH 3RVVLEOH�6ROXWLRQV

,QVXIILFLHQW�WXQLQJ� $GMXVW�+XQWLQJ�SUHYHQWLRQ�*DLQ�6HWWLQJ��Q������

7KH�IUHTXHQF\�UHIHUHQFH�LV�DVVLJQHG�WR�DQ�H[WHUQDO
VRXUFH�DQG�WKH�VLJQDO�LV�QRLV\�

� (QVXUH�WKDW�QRLVH�LV�QRW�DIIHFWLQJ�WKH�VLJQDO�OLQHV�
� 6HSDUDWH�PDLQ�FLUFXLW�ZLULQJ�DQG�FRQWURO�FLUFXLW�ZLULQJ�
� 8VH�WZLVWHG�SDLU�FDEOHV�RU�VKLHOGHG�ZLULQJ�IRU�WKH�FRQWURO�FLUFXLW�
� ,QFUHDVH�WKH�DQDORJ�LQSXW�WLPH�ILOWHU�FRQVWDQW��+������

7KH�FDEOH�EHWZHHQ�WKH�GULYH�DQG�PRWRU�LV�WRR�ORQJ� � 5HGXFH�WKH�OHQJWK�RI�WKH�FDEOH�

� 0RWRU�5RWDWHV�$IWHU�WKH�'ULYH�2XWSXW�LV�6KXW�2II
&DXVH 3RVVLEOH�6ROXWLRQV

/RZ�'&�,QMHFWLRQ�%UDNLQJ�DQG�WKH�GULYH�FDQQRW
GHFHOHUDWH�SURSHUO\�

� $GMXVW�WKH�'&�,QMHFWLRQ�EUDNLQJ�VHWWLQJV�
� ,QFUHDVH�WKH�YDOXH�RI�E������'&�,QMHFWLRQ�%UDNLQJ�&XUUHQW��
� ,QFUHDVH�WKH�E������'&�,QMHFWLRQ�%UDNLQJ�7LPH�DW�6WRS��

� RY�RU�6SHHG�/RVV�2FFXUV�:KHQ�6WDUWLQJ�LQWR�D�5RWDWLQJ�/RDG
&DXVH 3RVVLEOH�6ROXWLRQV

7KH�ORDG�LV�DOUHDG\�URWDWLQJ�ZKHQ�WKH�GULYH�LV�WU\LQJ
WR�VWDUW�LW�

� 6WRS�WKH�PRWRU�XVLQJ�'&�,QMHFWLRQ�EUDNLQJ��5HVWDUW�WKH�PRWRU�
� ,QFUHDVH�WKH�YDOXH�RI�E������'&�,QMHFWLRQ�%UDNLQJ�7LPH�DW�VWDUW��
� 6HW�D�PXOWL�IXQFWLRQ�LQSXW�WHUPLQDO�IRU�H[WHUQDO�6SHHG�6HDUFK�FRPPDQG��+���� ³��´�RU
³��´�GXULQJ�UHVWDUW��

� 2XWSXW�)UHTXHQF\�LV�QRW�DV�+LJK�DV�)UHTXHQF\�5HIHUHQFH
&DXVH 3RVVLEOH�6ROXWLRQV

)UHTXHQF\�UHIHUHQFH�LV�VHW�ZLWKLQ�WKH�UDQJH�RI�WKH
-XPS�)UHTXHQF\�

� $GMXVW�WKH�SDUDPHWHUV�XVHG�IRU�WKH�-XPS�)UHTXHQF\�IXQFWLRQ��G������G������
� (QDEOLQJ�WKH�-XPS�)UHTXHQF\�SUHYHQWV�WKH�GULYH�IURP�RXWSXWWLQJ�WKH�IUHTXHQFLHV�VSHFLILHG
LQ�WKH�-XPS�)UHTXHQF\�UDQJH�

8SSHU�OLPLW�IRU�WKH�IUHTXHQF\�UHIHUHQFH�KDV�EHHQ
H[FHHGHG�

� 6HW�WKH�PD[LPXP�RXWSXW�IUHTXHQF\�DQG�WKH�XSSHU�OLPLW�IRU�WKH�IUHTXHQF\�UHIHUHQFH�WR�PRUH
DSSURSULDWH�YDOXHV��(������G������

� 7KH�IROORZLQJ�FDOFXODWLRQ�\LHOGV�WKH�XSSHU�YDOXH�IRU�WKH�RXWSXW�IUHTXHQF\� �(�����[�G������
���

/DUJH�ORDG�WULJJHUHG�6WDOO�3UHYHQWLRQ�IXQFWLRQ�GXULQJ
DFFHOHUDWLRQ�

� 5HGXFH�WKH�ORDG�
� $GMXVW�WKH�6WDOO�3UHYHQWLRQ�OHYHO�GXULQJ�DFFHOHUDWLRQ��/������

� %X]]LQJ�6RXQG�IURP�0RWRU�DW���N+]
&DXVH 3RVVLEOH�6ROXWLRQV

([FHHGHG������RI�WKH�UDWHG�RXWSXW�FXUUHQW�RI�WKH
GULYH�ZKLOH�RSHUDWLQJ�DW�ORZ�VSHHGV�

� ,I�WKH�RXWSXW�FXUUHQW�ULVHV�WRR�KLJK�DW�ORZ�VSHHGV��WKH�FDUULHU�IUHTXHQF\�DXWRPDWLFDOO\�UHGXFHV
DQG�FDXVHV�D�ZKLQLQJ�RU�EX]]LQJ�VRXQG�

� ,I�WKH�VRXQG�LV�FRPLQJ�IURP�WKH�PRWRU��GLVDEOH�FDUULHU�IUHTXHQF\�GHUDWLQJ��/����� �³�´��
� 'LVDEOLQJ�WKH�DXWRPDWLF�FDUULHU�IUHTXHQF\�GHUDWLQJ�LQFUHDVHV�WKH�FKDQFHV�RI�DQ�RYHUORDG�IDXOW
�R/����6ZLWFK�WR�D�ODUJHU�FDSDFLW\�PRWRU�LI�R/��IDXOWV�RFFXU�WRR�IUHTXHQWO\�

� 0RWRU�'RHV�1RW�2SHUDWH�:KHQ�WKH�581�%XWWRQ�RQ�WKH�'LJLWDO�2SHUDWRU�LV�3UHVVHG
&DXVH 3RVVLEOH�6ROXWLRQV

7KH�/2&$/�5(027(�PRGH�LV�QRW�VHOHFWHG
SURSHUO\�

3UHVV�WKH�/2&$/�5(027(�EXWWRQ�WR�VZLWFK��7KH�/2�5(�/('�VKRXOG�EH�RQ�IRU�/2&$/
PRGH�

7KH�GULYH�LV�QRW�LQ�GULYH�PRGH� $�UXQ�FRPPDQG�ZLOO�QRW�EH�LVVXHG��([LW�WR�WKH�GULYH�PRGH�DQG�F\FOH�WKH�UXQ�FRPPDQG�

7KH�IUHTXHQF\�UHIHUHQFH�LV�WRR�ORZ�
� ,I�WKH�IUHTXHQF\�UHIHUHQFH�LV�VHW�EHORZ�WKH�IUHTXHQF\�VHW�LQ�(������0LQLPXP�2XWSXW
)UHTXHQF\���WKH�GULYH�ZLOO�QRW�RSHUDWH�

� 5DLVH�WKH�IUHTXHQF\�UHIHUHQFH�WR�DW�OHDVW�WKH�PLQLPXP�RXWSXW�IUHTXHQF\�

��� 7URXEOHVKRRWLQJ�ZLWKRXW�)DXOW�'LVSOD\
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� 0RWRU�'RHV�1RW�2SHUDWH�:KHQ�DQ�([WHUQDO�5XQ�&RPPDQG�LV�,QSXW
&DXVH 3RVVLEOH�6ROXWLRQV

7KH�/2&$/�5(027(�PRGH�LV�QRW�VHOHFWHG
SURSHUO\�

3UHVV�WKH�/2&$/�5(027(�EXWWRQ�WR�VZLWFK��7KH�/2�5(�/('�VKRXOG�EH�RII�IRU�5(027(
PRGH�

7KH�GULYH�LV�QRW�LQ�'ULYH�0RGH� $�UXQ�FRPPDQG�ZLOO�QRW�EH�LVVXHG��([LW�WR�WKH�'ULYH�PRGH�DQG�F\FOH�WKH�UXQ�FRPPDQG�

7KH�IUHTXHQF\�UHIHUHQFH�LV�WRR�ORZ�
� ,I�WKH�IUHTXHQF\�UHIHUHQFH�LV�VHW�EHORZ�WKH�IUHTXHQF\�VHW�LQ�(������0LQLPXP�2XWSXW
)UHTXHQF\���WKH�GULYH�ZLOO�QRW�RSHUDWH�

� 5DLVH�WKH�IUHTXHQF\�UHIHUHQFH�WR�DW�OHDVW�WKH�PLQLPXP�RXWSXW�IUHTXHQF\�

� 0RWRU�6WRSV�'XULQJ�$FFHOHUDWLRQ�RU�:KHQ�D�/RDG�LV�&RQQHFWHG
&DXVH 3RVVLEOH�6ROXWLRQ

� 7KH�ORDG�LV�WRR�KHDY\�
� 7KH�OLPLW�RI�PRWRU�UHVSRQVH�PD\�EH�UHDFKHG�GXULQJ
UDSLG�DFFHOHUDWLRQ��7KLV�PD\�EH�D�UHVXOW�RI�LPSURSHU
VWDOO�SUHYHQWLRQ�RU�DXWRPDWLF�WRUTXH�ERRVW�IXQFWLRQ
DGMXVWPHQW�

,QFUHDVH�WKH�DFFHOHUDWLRQ�WLPH��&������RU�UHGXFH�WKH�PRWRU�ORDG��$OVR��FRQVLGHU�LQFUHDVLQJ�WKH
PRWRU�VL]H�DQG�RU�GULYH�VL]H�

� 0RWRU�5RWDWHV�LQ�2QH�'LUHFWLRQ�2QO\
&DXVH 3RVVLEOH�6ROXWLRQ

�5HYHUVH�UXQ�SURKLELWHG��LV�VHOHFWHG��,I�E����
�5HYHUVH�3URKLELW�2SHUDWLRQ��LV�VHW�WR����UHYHUVH�UXQ
SURKLELWHG���WKH�GULYH�ZLOO�QRW�DFFHSW�D�UHYHUVH�UXQ
FRPPDQG�

6HW�E����� �³�´�WR�DOORZ�UHYHUVH�UXQ�RSHUDWLRQ�

� 3HULSKHUDO�'HYLFHV�$IIHFWHG�E\�'ULYH�2SHUDWLRQ
&DXVH 3RVVLEOH�6ROXWLRQV

5DGLR�IUHTXHQF\�LQWHUIHUHQFH�PD\�EH�JHQHUDWHG�E\
GULYH�RXWSXW�3:0�ZDYHIRUP�

� &KDQJH�WKH�&DUULHU�)UHTXHQF\�6HOHFWLRQ��&������WR�ORZHU�WKH�FDUULHU�IUHTXHQF\��7KLV�ZLOO
KHOS�WR�UHGXFH�WKH�DPRXQW�RI�WUDQVLVWRU�VZLWFKLQJ�QRLVH�

� ,QVWDOO�DQ�,QSXW�1RLVH�)LOWHU�DW�WKH�LQSXW�SRZHU�WHUPLQDOV�
� ,QVWDOO�DQ�2XWSXW�1RLVH�)LOWHU�DW�WKH�PRWRU�WHUPLQDOV�
� 8VH�FRQGXLW��0HWDO�FDQ�VKLHOG�HOHFWULFDO�QRLVH�
� *URXQG�WKH�GULYH�DQG�PRWRU�
� 6HSDUDWH�PDLQ�FLUFXLW�ZLULQJ�IURP�FRQWURO�ZLULQJ�

� *URXQG�)DXOW�,QWHUUXSWHU�$FWLYDWHV�:KHQ�'ULYH�LV�5XQQLQJ
&DXVH 3RVVLEOH�6ROXWLRQV

7KH�RXWSXW�RI�WKH�GULYH�LV�D�VHULHV�RI�KLJK�IUHTXHQF\
SXOVHV��3:0���VR�WKHUH�LV�D�FHUWDLQ�DPRXQW�RI�OHDNDJH
FXUUHQW��7KLV�PD\�FDXVH�WKH�JURXQG�IDXOW�LQWHUUXSWHU
WR�RSHUDWH�DQG�FXW�RII�WKH�GULYH�LQSXW�SRZHU�

� &KDQJH�WR�D�JURXQG�IDXOW�LQWHUUXSWHU�ZLWK�D�KLJKHU�OHDNDJH�FXUUHQW�GHWHFWLRQ�OHYHO��VXFK�DV�
D�VHQVLWLYLW\�FXUUHQW�RI�����P$�RU�JUHDWHU�SHU�8QLW��ZLWK�DQ�RSHUDWLQJ�WLPH�RI�����V�RU�PRUH��
RU�RQH�WKDW�LQFRUSRUDWHV�KLJK�IUHTXHQF\�FRUUHFWLYH�DFWLRQV�

� &KDQJH�WKH�&DUULHU�)UHTXHQF\�6HOHFWLRQ��&������WR�ORZHU�WKH�FDUULHU�IUHTXHQF\�
1RWH��/HDNDJH�FXUUHQW�LQFUHDVHV�LQ�SURSRUWLRQ�WR�FDEOH�OHQJWK�

��� 7URXEOHVKRRWLQJ�ZLWKRXW�)DXOW�'LVSOD\
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3HULRGLF�,QVSHFWLRQ�	�0DLQWHQDQFH
7KLV�FKDSWHU�GHVFULEHV�WKH�SHULRGLF�LQVSHFWLRQ�DQG�PDLQWHQDQFH�RI�WKH�GULYH�WR�HQVXUH�WKDW�LW�UHFHLYHV
WKH�SURSHU�FDUH�WR�PDLQWDLQ�RYHUDOO�SHUIRUPDQFH�

��� 6(&7,21�6$)(7<���������������������������������������������������������������������������������������������
��� ,163(&7,21������������������������������������������������������������������������������������������������������
��� 3(5,2',&�0$,17(1$1&(�������������������������������������������������������������������������������
��� '5,9(�&22/,1*�)$16������������������������������������������������������������������������������������

�
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��� 6HFWLRQ�6DIHW\
�'$1*(5

(OHFWULFDO�6KRFN�+D]DUG
'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�ZLOO�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

�:$51,1*
(OHFWULFDO�6KRFN�+D]DUG

'R�QRW�RSHUDWH�HTXLSPHQW�ZLWK�FRYHUV�UHPRYHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
7KH�GLDJUDPV�LQ�WKLV�VHFWLRQ�PD\�VKRZ�GULYHV�ZLWKRXW�FRYHUV�RU�VDIHW\�VKLHOGV�WR�VKRZ�GHWDLOV��%H�VXUH�WR�UHLQVWDOO�FRYHUV
RU�VKLHOGV�EHIRUH�RSHUDWLQJ�WKH�GULYHV�DQG�UXQ�WKH�GULYHV�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�GHVFULEHG�LQ�WKLV�PDQXDO�
$OZD\V�JURXQG�WKH�PRWRU�VLGH�JURXQGLQJ�WHUPLQDO�
,PSURSHU�HTXLSPHQW�JURXQGLQJ�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�FRQWDFWLQJ�WKH�PRWRU�FDVH�
'R�QRW�UHPRYH�FRYHUV�RU�WRXFK�FLUFXLW�ERDUGV�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�SHUIRUP�ZRUN�RQ�WKH�GULYH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
,QVWDOODWLRQ��PDLQWHQDQFH��LQVSHFWLRQ��DQG�VHUYLFLQJ�PXVW�EH�SHUIRUPHG�RQO\�E\�DXWKRUL]HG�SHUVRQQHO�IDPLOLDU�ZLWK
LQVWDOODWLRQ��DGMXVWPHQW��DQG�PDLQWHQDQFH�RI�$&�GULYHV�
'R�QRW�SHUIRUP�ZRUN�RQ�WKH�GULYH�ZKLOH�ZHDULQJ�ORRVH�FORWKLQJ��MHZHOU\�RU�ZLWKRXW�H\H�SURWHFWLRQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
5HPRYH�DOO�PHWDO�REMHFWV�VXFK�DV�ZDWFKHV�DQG�ULQJV��VHFXUH�ORRVH�FORWKLQJ��DQG�ZHDU�H\H�SURWHFWLRQ�EHIRUH�EHJLQQLQJ
ZRUN�RQ�WKH�GULYH�
'R�QRW�WRXFK�DQ\�WHUPLQDOV�EHIRUH�WKH�FDSDFLWRUV�KDYH�IXOO\�GLVFKDUJHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
%HIRUH�ZLULQJ�WHUPLQDOV��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU�WKH
SRZHU�VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R
SUHYHQW�HOHFWULF�VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�RII�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP
VDIH�OHYHO�

)LUH�+D]DUG
7LJKWHQ�DOO�WHUPLQDO�VFUHZV�WR�WKH�VSHFLILHG�WLJKWHQLQJ�WRUTXH�
/RRVH�HOHFWULFDO�FRQQHFWLRQV�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�GXH�WR�RYHUKHDWLQJ�RI�HOHFWULFDO�FRQQHFWLRQV�
'R�QRW�XVH�DQ�LPSURSHU�YROWDJH�VRXUFH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�
9HULI\�WKDW�WKH�UDWHG�YROWDJH�RI�WKH�GULYH�PDWFKHV�WKH�YROWDJH�RI�WKH�LQFRPLQJ�SRZHU�VXSSO\�EHIRUH�DSSO\LQJ�SRZHU�
'R�QRW�XVH�LPSURSHU�FRPEXVWLEOH�PDWHULDOV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�
$WWDFK�WKH�GULYH�WR�PHWDO�RU�RWKHU�QRQFRPEXVWLEOH�PDWHULDO�

��� 6HFWLRQ�6DIHW\
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127,&(
2EVHUYH�SURSHU�HOHFWURVWDWLF�GLVFKDUJH�SURFHGXUHV��(6'��ZKHQ�KDQGOLQJ�WKH�GULYH�DQG�FLUFXLW�ERDUGV�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�(6'�GDPDJH�WR�WKH�GULYH�FLUFXLWU\�
1HYHU�FRQQHFW�RU�GLVFRQQHFW�WKH�PRWRU�IURP�WKH�GULYH�ZKLOH�WKH�GULYH�LV�RXWSXWWLQJ�YROWDJH�
,PSURSHU�HTXLSPHQW�VHTXHQFLQJ�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�
'R�QRW�XVH�XQVKLHOGHG�FDEOH�IRU�FRQWURO�ZLULQJ�
)DLOXUH�WR�FRPSO\�PD\�FDXVH�HOHFWULFDO�LQWHUIHUHQFH�UHVXOWLQJ�LQ�SRRU�V\VWHP�SHUIRUPDQFH��8VH�VKLHOGHG��WZLVWHG�SDLU
ZLUHV�DQG�JURXQG�WKH�VKLHOG�WR�WKH�JURXQG�WHUPLQDO�RI�WKH�GULYH�
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�XVH�WKH�SURGXFW�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�RU�EUDNLQJ�FLUFXLW�
&DUHIXOO\�UHYLHZ�LQVWUXFWLRQ�PDQXDO�72%3&���������ZKHQ�FRQQHFWLQJ�D�EUDNLQJ�RSWLRQ�WR�WKH�GULYH�
'R�QRW�PRGLI\�WKH�GULYH�FLUFXLWU\�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�DQG�ZLOO�YRLG�ZDUUDQW\�
<DVNDZD�LV�QRW�UHVSRQVLEOH�IRU�DQ\�PRGLILFDWLRQ�RI�WKH�SURGXFW�PDGH�E\�WKH�XVHU��7KLV�SURGXFW�PXVW�QRW�EH�PRGLILHG�
&KHFN�DOO�WKH�ZLULQJ�WR�HQVXUH�WKDW�DOO�FRQQHFWLRQV�DUH�FRUUHFW�DIWHU�LQVWDOOLQJ�WKH�GULYH�DQG�FRQQHFWLQJ�DQ\�RWKHU
GHYLFHV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�

��� 6HFWLRQ�6DIHW\
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��� ,QVSHFWLRQ
3RZHU�HOHFWURQLFV�KDYH�OLPLWHG�OLIH�DQG�PD\�H[KLELW�FKDQJHG�FKDUDFWHULVWLFV�RU�SHUIRUPDQFH�GHWHULRUDWLRQ�DIWHU�\HDUV�RI
XVH�XQGHU�QRUPDO�FRQGLWLRQV��7R�KHOS�DYRLG�VXFK�SUREOHPV��LW�LV�LPSRUWDQW�WR�SHUIRUP�SUHYHQWLYH�PDLQWHQDQFH�DQG�SHULRGLF
LQVSHFWLRQ�RQ�WKH�GULYH�
'ULYHV�FRQWDLQ�D�YDULHW\�RI�SRZHU�HOHFWURQLFV�VXFK�DV�SRZHU�WUDQVLVWRUV��VHPLFRQGXFWRUV��FDSDFLWRUV��UHVLVWRUV��IDQV��DQG
UHOD\V��7KH�HOHFWURQLFV�LQ�WKH�GULYH�VHUYH�D�FULWLFDO�UROH�LQ�PDLQWDLQLQJ�SURSHU�PRWRU�FRQWURO�
)ROORZ�WKH�LQVSHFWLRQ�OLVWV�SURYLGHG�LQ�WKLV�FKDSWHU�DV�D�SDUW�RI�D�UHJXODU�PDLQWHQDQFH�SURJUDP�
1RWH��7KH�GULYH�ZLOO�UHTXLUH�PRUH�IUHTXHQW�LQVSHFWLRQ�LI�LW�LV�SODFHG�LQ�KDUVK�HQYLURQPHQWV��VXFK�DV�
� +LJK�DPELHQW�WHPSHUDWXUHV
� )UHTXHQW�VWDUWLQJ�DQG�VWRSSLQJ
� )OXFWXDWLRQV�LQ�WKH�$&�VXSSO\�RU�ORDG
� ([FHVVLYH�YLEUDWLRQV�RU�VKRFN�ORDGLQJ
� 'XVW��PHWDO�GXVW��VDOW��VXOIXULF�DFLG��FKORULQH�DWPRVSKHUHV
� 3RRU�VWRUDJH�FRQGLWLRQV�
3HUIRUP�WKH�ILUVW�HTXLSPHQW�LQVSHFWLRQ���PRQWKV�DIWHU�LQVWDOODWLRQ�

� 5HFRPPHQGHG�'DLO\�,QVSHFWLRQ
7DEOH�����RXWOLQHV�WKH�UHFRPPHQGHG�GDLO\�LQVSHFWLRQ�IRU�<DVNDZD�GULYHV��&KHFN�WKH�IROORZLQJ�LWHPV�RQ�D�GDLO\�EDVLV�WR
DYRLG�SUHPDWXUH�GHWHULRUDWLRQ�LQ�SHUIRUPDQFH�RU�SURGXFW�IDLOXUH��&RS\�WKLV�FKHFNOLVW�DQG�PDUN�WKH�³&KHFNHG´�FROXPQ�DIWHU
HDFK�LQVSHFWLRQ�
:$51,1*��(OHFWULFDO�6KRFN�+D]DUG��'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ��)DLOXUH�WR�FRPSO\�FDQ�UHVXOW�LQ�VHULRXV
SHUVRQDO�LQMXU\��%HIRUH�VHUYLFLQJ�WKH�GULYH��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU
WKH�SRZHU�VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R�SUHYHQW�HOHFWULF
VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�2))�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP�VDIH�OHYHO�

7DEOH���� *HQHUDO�5HFRPPHQGHG�'DLO\�,QVSHFWLRQ�&KHFNOLVW
,QVSHFWLRQ�&DWHJRU\ ,QVSHFWLRQ�3RLQWV &RUUHFWLYH�$FWLRQ &KHFNHG

0RWRU � ,QVSHFW�IRU�DEQRUPDO�RVFLOODWLRQ�RU�QRLVH�FRPLQJ
IURP�WKH�PRWRU�

� &KHFN�WKH�ORDG�FRXSOLQJ�
� 0HDVXUH�PRWRU�YLEUDWLRQ�
� 7LJKWHQ�DOO�ORRVH�FRPSRQHQWV�

�

&RROLQJ � ,QVSHFW�IRU�DEQRUPDO�KHDW�JHQHUDWHG�IURP�WKH�GULYH
RU�PRWRU�DQG�YLVLEOH�GLVFRORUDWLRQ�

� &KHFN�IRU�H[FHVVLYH�ORDG�
� /RRVH�FRQQHFWLRQV
� &KHFN�IRU�GLUW\�KHDWVLQN�RU�PRWRU�
� $PELHQW�WHPSHUDWXUH

�

&RROLQJ�)DQ � ,QVSHFW�GULYH�FRROLQJ�IDQ�RSHUDWLRQ� � &KHFN�IRU�FORJJHG�RU�GLUW\�IDQ�
� &KHFN�IDQ�RSHUDWLRQ�GULYH�SDUDPHWHU� �

(QYLURQPHQW
� 9HULI\�WKH�GULYH�HQYLURQPHQW�FRPSOLHV�ZLWK�WKH
VSHFLILFDWLRQV�OLVWHG�LQ�WKH�,QVWDOODWLRQ�VHFWLRQ�RI�WKLV
PDQXDO�

� (OLPLQDWH�WKH�VRXUFH�RI�FRQWDPLQDQWV�RU�FRUUHFW
SRRU�HQYLURQPHQW� �

/RDG
� 7KH�GULYH�RXWSXW�FXUUHQW�VKRXOG�QRW�EH�KLJKHU�WKDQ
WKH�PRWRU�RU�GULYH�UDWLQJ�IRU�DQ�H[WHQGHG�SHULRG�RI
WLPH�

� &KHFN�IRU�H[FHVVLYH�ORDG�
� &KHFN�WKH�PRWRU�SDUDPHWHU�VHWWLQJV�RI�WKH�GULYH� �

3RZHU�6XSSO\�9ROWDJH � &KHFN�PDLQ�SRZHU�VXSSO\�DQG�FRQWURO�YROWDJHV�
� &RUUHFW�WKH�YROWDJH�RU�SRZHU�VXSSO\�WR�ZLWKLQ
QDPHSODWH�VSHFLILFDWLRQV�

� 9HULI\�DOO�PDLQ�FLUFXLW�SKDVHV�
�

� 5HFRPPHQGHG�3HULRGLF�,QVSHFWLRQ
7DEOH�����RXWOLQHV�WKH�UHFRPPHQGHG�SHULRGLF�LQVSHFWLRQV�IRU�<DVNDZD�GULYH�LQVWDOODWLRQV��3HULRGLF�LQVSHFWLRQV�VKRXOG
JHQHUDOO\�EH�FKHFNHG�HYHU\�����PRQWKV��KRZHYHU��WKH�GULYH�PD\�UHTXLUH�PRUH�IUHTXHQW�LQVSHFWLRQ�GXH�WR�SRRU�HQYLURQPHQWV
RU�ULJRURXV�XVH��2SHUDWLQJ�DQG�HQYLURQPHQWDO�FRQGLWLRQV��DORQJ�ZLWK�H[SHULHQFH�LQ�HDFK�DSSOLFDWLRQ��ZLOO�GHWHUPLQH�WKH
DFWXDO�LQVSHFWLRQ�IUHTXHQF\�IRU�HDFK�LQVWDOODWLRQ��3HULRGLF�LQVSHFWLRQ�ZLOO�KHOS�WR�DYRLG�SUHPDWXUH�GHWHULRUDWLRQ�LQ
SHUIRUPDQFH�RU�SURGXFW�IDLOXUH��&RS\�WKLV�FKHFNOLVW�DQG�PDUN�WKH�³&KHFNHG´�FROXPQ�DIWHU�HDFK�LQVSHFWLRQ�

� 3HULRGLF�,QVSHFWLRQ
:$51,1*��(OHFWULFDO�6KRFN�+D]DUG��'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ��)DLOXUH�WR�FRPSO\�FDQ�UHVXOW�LQ�VHULRXV
SHUVRQDO�LQMXU\��%HIRUH�VHUYLFLQJ�WKH�GULYH��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU
WKH�SRZHU�VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R�SUHYHQW�HOHFWULF
VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�2))�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP�VDIH�OHYHO�

��� ,QVSHFWLRQ

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



7DEOH���� 3HULRGLF�,QVSHFWLRQ�&KHFNOLVW
,QVSHFWLRQ�$UHD ,QVSHFWLRQ�3RLQWV &RUUHFWLYH�$FWLRQ &KHFNHG

0DLQ�&LUFXLW�3HULRGLF�,QVSHFWLRQ

*HQHUDO

� ,QVSHFW�HTXLSPHQW�IRU�GLVFRORUDWLRQ�IURP
RYHUKHDWLQJ�RU�GHWHULRUDWLRQ�

� ,QVSHFW�IRU�GDPDJHG�RU�GHIRUPHG�SDUWV�

� 5HSODFH�GDPDJHG�FRPSRQHQWV�DV�UHTXLUHG�
� 7KH�GULYH�KDV�IHZ�VHUYLFHDEOH�SDUWV�DQG�PD\
UHTXLUH�FRPSOHWH�GULYH�UHSODFHPHQW�

�

� ,QVSHFW�IRU�GLUW��IRUHLJQ�SDUWLFOHV��RU�GXVW�FROOHFWLRQ
RQ�FRPSRQHQWV�

� ,QVSHFW�HQFORVXUH�GRRU�VHDO�LI�SUHVHQW��5HSODFH
FRPSRQHQWV�LI�FOHDQLQJ�LV�QRW�SRVVLEOH�

� 8VH�GU\�DLU�WR�FOHDU�DZD\�IRUHLJQ�PDWWHU��8VH�D
SUHVVXUH�RI�
�����[�����WR������[�����3D��������NJ��FP���

�

&RQGXFWRUV�DQG
:LULQJ

� ,QVSHFW�ZLULQJ�DQG�FRQQHFWLRQV�IRU�GLVFRORUDWLRQ�
GDPDJH��RU�KHDW�VWUHVV�

� ,QVSHFW�ZLUH�LQVXODWLRQ�DQG�VKLHOGLQJ�IRU�ZHDU�
� 5HSDLU�RU�UHSODFH�GDPDJHG�ZLULQJ� �

7HUPLQDOV � ,QVSHFW�WHUPLQDOV�IRU�VWULSSHG��GDPDJHG��RU�ORRVH
FRQQHFWLRQV�

� 7LJKWHQ�ORRVH�VFUHZV�DQG�UHSODFH�GDPDJHG
VFUHZV�RU�WHUPLQDOV� �

5HOD\V�DQG
&RQWDFWRUV

� ,QVSHFW�FRQWDFWRUV�DQG�UHOD\V�IRU�H[FHVVLYH�QRLVH
GXULQJ�RSHUDWLRQ�

� ,QVSHFW�FRLOV�IRU�VLJQV�RI�RYHUKHDWLQJ�VXFK�DV�PHOWHG
RU�FUDFNHG�LQVXODWLRQ�

� &KHFN�FRLO�YROWDJH�IRU�RYHU�RU�XQGHU�YROWDJH
FRQGLWLRQV�

� 5HSODFH�GDPDJHG�UHPRYDEOH�UHOD\V�FRQWDFWRUV�RU
FLUFXLW�ERDUG�

�

%UDNLQJ�5HVLVWRUV � ,QVSHFW�IRU�GLVFRORUDWLRQ�RI�KHDW�VWUHVV�RQ�RU�DURXQG
UHVLVWRUV�

� 0LQRU�GLVFRORUDWLRQ�PD\�EH�DFFHSWDEOH�
� ,I�GLVFRORUDWLRQ�H[LVWV�FKHFN�IRU�ORRVH
FRQQHFWLRQV�

�

&RQWURO�&LUFXLW�3HULRGLF�,QVSHFWLRQ

*HQHUDO
� ,QVSHFW�WHUPLQDOV�IRU�VWULSSHG��GDPDJHG�RU�ORRVH
FRQQHFWLRQV�

� &KHFN�IRU�WLJKWQHVV�

� 7LJKWHQ�ORRVH�VFUHZV�DQG�UHSODFH�GDPDJHG
VFUHZV�RU�WHUPLQDOV�

� ,I�WHUPLQDOV�DUH�LQWHJUDO�WR�D�FLUFXLW�ERDUG�WKHQ
ERDUG�RU�GULYH�UHSODFHPHQW�PD\�EH�UHTXLUHG�

�

/('�3HULRGLF�,QVSHFWLRQ

/('V
� 0DNH�VXUH�WKH�/('�OLJKWV�FRUUHFWO\�
� ,QVSHFW�IRU�GXVW�RU�RWKHU�IRUHLJQ�PDWHULDO�WKDW�PD\
KDYH�FROOHFWHG�RQ�VXUURXQGLQJ�FRPSRQHQWV�

� &RQWDFW�\RXU�<DVNDZD�UHSUHVHQWDWLYH�LI�WKHUH�LV
DQ\�WURXEOH�ZLWK�WKH�/('�RU�NH\SDG�

� &OHDQ�WKH�/('�
�

&RROLQJ�6\VWHP�3HULRGLF�,QVSHFWLRQ

&RROLQJ�)DQ � &KHFN�IRU�DEQRUPDO�RVFLOODWLRQ�RU�XQXVXDO�QRLVH�
� &KHFN�IRU�GDPDJHG�RU�PLVVLQJ�IDQ�EODGHV�

� 5HSODFH�DV�UHTXLUHG�
� 5HIHU�WR�'ULYH�&RROLQJ�)DQV�RQ�SDJH�����IRU
LQIRUPDWLRQ�RQ�FOHDQLQJ�RU�UHSODFLQJ�WKH�FRROLQJ
IDQ�

�

+HDWVLQN � ,QVSHFW�IRU�GXVW�RU�RWKHU�IRUHLJQ�PDWHULDO�FROOHFWHG
RQ�WKH�VXUIDFH�

� 8VH�GU\�DLU�WR�FOHDU�DZD\�IRUHLJQ�PDWWHU�
� 8VH�D�SUHVVXUH�RI������[�����WR������[�����3D���
����NJ�FP���

�

$LU�'XFW � ,QVSHFW�DLU�LQWDNH�DQG�H[KDXVW�RSHQLQJV��7KH\�PXVW
EH�IUHH�IURP�REVWUXFWLRQ�DQG�SURSHUO\�LQVWDOOHG�

� 9LVXDOO\�LQVSHFW�WKH�DUHD�
� &OHDU�REVWUXFWLRQV�DQG�FOHDQ�DLU�GXFW�DV�UHTXLUHG� �

0RWRU�3HULRGLF�,QVSHFWLRQ

2SHUDWLRQ�&KHFN � &KHFN�IRU�LQFUHDVHG�YLEUDWLRQ�RU�DEQRUPDO�QRLVH� � 6WRS�WKH�PRWRU�DQG�FRQWDFW�TXDOLILHG
PDLQWHQDQFH�SHUVRQQHO�DV�UHTXLUHG� �

1RWH� 3HULRGLF�LQVSHFWLRQV�VKRXOG�EH�SHUIRUPHG�HYHU\�RQH�RU�WZR�\HDUV��7KH�GULYH��KRZHYHU��PD\�UHTXLUH�PRUH�IUHTXHQW�LQVSHFWLRQ�GXH�WR�SRRU
HQYLURQPHQWV�RU�ULJRURXV�XVH�

��� ,QVSHFWLRQ
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��� 3HULRGLF�0DLQWHQDQFH
7KH�GULYH�KDV�YDULRXV��PDLQWHQDQFH�PRQLWRUV���7KLV�IHDWXUH�SURYLGHV�DGYDQFH�PDLQWHQDQFH�ZDUQLQJ�DQG�HOLPLQDWHV�WKH
QHHG�WR�VKXW�GRZQ�WKH�HQWLUH�V\VWHP�IRU�XQH[SHFWHG�SUREOHPV��7KH�GULYH�DOORZV�WKH�XVHU�WR�FKHFN�WKH�IROORZLQJ�PDLQWHQDQFH
SHULRGV�
� &RROLQJ�)DQ
� (OHFWURO\WLF�&DSDFLWRUV��0DLQ�&LUFXLW�
� ,QUXVK�3UHYHQWLRQ�&LUFXLW
� ,*%7

� 5HSODFHPHQW�3DUWV
7DEOH�����FRQWDLQV�WKH�HVWLPDWHG�SHUIRUPDQFH�OLIH�RI�FRPSRQHQWV�WKDW�UHTXLUH�UHSODFHPHQW�GXULQJ�WKH�OLIH�RI�WKH�GULYH��2QO\
XVH�<DVNDZD�UHSODFHPHQW�SDUWV�IRU�WKH�DSSURSULDWH�GULYH�PRGHO�DQG�UHYLVLRQ�

7DEOH���� (VWLPDWHG�3HUIRUPDQFH�/LIH
&RPSRQHQW (VWLPDWHG�3HUIRUPDQFH�/LIH
&RROLQJ�)DQ ��a���\HDUV

(OHFWURO\WLF�&DSDFLWRUV��0DLQ�&LUFXLW� ���\HDUV���!

��! 7KH�GULYH�KDV�IHZ�VHUYLFHDEOH�SDUWV�DQG�PD\�UHTXLUH�FRPSOHWH�GULYH�UHSODFHPHQW�

127,&(��(VWLPDWHG�SHUIRUPDQFH�OLIH�EDVHG�RQ�VSHFLILF�XVDJH�FRQGLWLRQV��7KHVH�FRQGLWLRQV�DUH�SURYLGHG�IRU�WKH�SXUSRVH�RI�UHSODFLQJ
SDUWV�WR�PDLQWDLQ�SHUIRUPDQFH��6RPH�SDUWV�PD\�UHTXLUH�PRUH�IUHTXHQW�UHSODFHPHQW�GXH�WR�SRRU�HQYLURQPHQWV�RU�ULJRURXV�XVH�
8VDJH�FRQGLWLRQV�IRU�HVWLPDWHG�SHUIRUPDQFH�OLIH�
��$PELHQW�WHPSHUDWXUH��<HDUO\�DYHUDJH�RI�����&
��/RDG�IDFWRU������PD[LPXP
��2SHUDWLRQ�WLPH�����KRXUV�D�GD\

� 3HUIRUPDQFH�/LIH�0RQLWRUV
7KH�GULYH�FDOFXODWHV�WKH�PDLQWHQDQFH�SHULRG�IRU�FRPSRQHQWV�WKDW�PD\�UHTXLUH�UHSODFHPHQW�GXULQJ�WKH�OLIH�RI�WKH�GULYH��$
SHUFHQWDJH�RI�WKH�PDLQWHQDQFH�SHULRG�LV�GLVSOD\HG�RQ�WKH�/('�GLJLWDO�RSHUDWRU�E\�YLHZLQJ�WKH�DSSURSULDWH�PRQLWRU
SDUDPHWHU�
:KHQ�WKH�PDLQWHQDQFH�SHULRG�UHDFKHV�������WKHUH�LV�LQFUHDVHG�ULVN�WKDW�WKH�GULYH�PD\�PDOIXQFWLRQ��<DVNDZD�UHFRPPHQGV
FKHFNLQJ�WKH�PDLQWHQDQFH�SHULRG�UHJXODUO\�WR�HQVXUH�PD[LPXP�SHUIRUPDQFH�OLIH�
5HIHU�WR�5HFRPPHQGHG�3HULRGLF�,QVSHFWLRQ�RQ�SDJH�����IRU�PRUH�GHWDLOV�

7DEOH���� 3HUIRUPDQFH�/LIH�0RQLWRUV�8VHG�IRU�&RPSRQHQW�5HSODFHPHQW
3DUDPHWHU &RPSRQHQW &RQWHQWV

8���� &RROLQJ�)DQ 'LVSOD\V�WKH�DFFXPXODWHG�FRROLQJ�IDQ�RSHUDWLRQ�WLPH�DV�D�SHUFHQWDJH�RI�WKH�VSHFLILHG
PDLQWHQDQFH�SHULRG��GLVSOD\HG�LQ�SHUFHQW����

8���� 0DLQ�&LUFXLW��'&�EXV�
(OHFWURO\WLF�&DSDFLWRUV

'LVSOD\V�WKH�DFFXPXODWHG�WLPH�WKH�FDSDFLWRUV�DUH�XVHG�DV�D�SHUFHQWDJH�RI�WKH�VSHFLILHG
PDLQWHQDQFH�SHULRG�

8���� ,QUXVK��SUH�FKDUJH��UHOD\ 'LVSOD\V�WKH�QXPEHU�RI�WLPHV�WKH�GULYH�LV�SRZHUHG�XS�DV�D�SHUFHQWDJH�RI�WKH�SHUIRUPDQFH�OLIH
RI�WKH�LQUXVK�FLUFXLW�

8���� ,*%7 'LVSOD\V�WKH�SHUFHQWDJH�RI�WKH�PDLQWHQDQFH�SHULRG�UHDFKHG�E\�WKH�,*%7V�

� 5HODWHG�'ULYH�3DUDPHWHUV
7DEOH���� 0DLQWHQDQFH�3DUDPHWHU�6HWWLQJV

3DUDPHWHU 3DUDPHWHU�1DPH
2SHUDWRU�'LVSOD\

R���� &RROLQJ�)DQ�0DLQWHQDQFH�6HWWLQJ��2SHUDWLRQ�7LPH�
R���� &DSDFLWRU�0DLQWHQDQFH�6HWWLQJ
R���� ,QUXVK�3UHYHQWLRQ�5HOD\��SUH�FKDUJH��0DLQWHQDQFH�6HWWLQJ
R���� ,*%7�0DLQWHQDQFH�6HWWLQJ

127,&(��$IWHU�UHSODFLQJ�SDUWV��UHVHW�WKH�DSSURSULDWH�PDLQWHQDQFH�SDUDPHWHUV��R������R������R������DQG�R������WR����,I�WKHVH�SDUDPHWHUV
DUH�QRW�UHVHW��WKH�IXQFWLRQ�ZLOO�FRQWLQXH�WR�FRXQW�GRZQ�WKH�SHUIRUPDQFH�OLIH�RI�WKH�QHZ�UHSODFHG�FRPSRQHQWV�

��� 3HULRGLF�0DLQWHQDQFH

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



��� 'ULYH�&RROLQJ�)DQV
127,&(��)ROORZ�FRROLQJ�IDQ�UHSODFHPHQW�LQVWUXFWLRQV��7KH�FRROLQJ�IDQ�FDQQRW�RSHUDWH�SURSHUO\�ZKHQ�LQVWDOOHG�LQFRUUHFWO\�DQG�FRXOG
VHULRXVO\�GDPDJH�WKH�GULYH��7R�HQVXUH�PD[LPXP�XVHIXO�SURGXFW�OLIH��UHSODFH�DOO�FRROLQJ�IDQV�ZKHQ�SHUIRUPLQJ�PDLQWHQDQFH�

&RQWDFW�\RXU�<DVNDZD�UHSUHVHQWDWLYH�RU�VXSSOLHU�WR�RUGHU�UHSODFHPHQW�FRROLQJ�IDQV�DV�UHTXLUHG�
6RPH�GULYH�PRGHOV�KDYH�PXOWLSOH�FRROLQJ�IDQV�
)RU�GULYHV�ZLWK�PXOWLSOH�FRROLQJ�IDQV��UHSODFH�DOO�WKH�IDQV�ZKHQ�SHUIRUPLQJ�PDLQWHQDQFH�WR�HQVXUH�PD[LPXP�XVHIXO�SURGXFW
OLIH�

� &RROLQJ�)DQ�5HSODFHPHQW
7KH�FRROLQJ�IDQ�LV�LQVWDOOHG�RQ�WKH�WRS�RI�WKH�GULYH��7KH�FRROLQJ�IDQ�FDQ�HDVLO\�EH�UHSODFHG�ZLWKRXW�WRROV�RU�UHPRYDO�RI�WKH
GULYH�RU�HQFORVXUH�SDUWV�
:$51,1*��(OHFWULFDO�6KRFN�+D]DUG��'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ��)DLOXUH�WR�FRPSO\�FDQ�UHVXOW�LQ�VHULRXV
SHUVRQDO�LQMXU\��%HIRUH�VHUYLFLQJ�WKH�GULYH��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU
WKH�SRZHU�VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R�SUHYHQW�HOHFWULF
VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�2))�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP�VDIH�OHYHO�
&$87,21��%XUQ�+D]DUG��'R�QRW�WRXFK�D�KRW�GULYH�KHDWVLQN��)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�PLQRU�RU�PRGHUDWH�LQMXU\��6KXW�RII�WKH�SRZHU
WR�WKH�GULYH�ZKHQ�UHSODFLQJ�WKH�FRROLQJ�IDQ��7R�SUHYHQW�EXUQV��ZDLW�DW�OHDVW����PLQXWHV�DQG�HQVXUH�WKH�KHDWVLQN�KDV�FRROHG�GRZQ�

� 5HPRYLQJ�WKH�&RROLQJ�)DQ
�� 'HSUHVV�WKH�ULJKW�DQG�OHIW�VLGHV�RI�WKH�IDQ�FRYHU�WDEV�DQG�SXOO�XSZDUG��5HPRYH�WKH�IDQ�FRYHU�IURP�WKH�WRS�RI�WKH

GULYH��7KH�IROORZLQJ�ILJXUH�LOOXVWUDWHV�D�GULYH�ZLWK�D�VLQJOH�FRROLQJ�IDQ�

$

%

&

$ ± )DQ�FRYHU
% ± &RROLQJ�IDQ

& ± 7DE

)LJXUH���� 5HPRYH�WKH�&RROLQJ�)DQ�&RYHU

�� 5HPRYH�WKH�IDQ�FDEOH�FDUHIXOO\��GLVFRQQHFW�WKH�SOXJJDEOH�FRQQHFWRU�DQG�UHPRYH�WKH�IDQ�

��� 'ULYH�&RROLQJ�)DQV
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� ,QVWDOOLQJ�WKH�&RROLQJ�)DQ
127,&(��3UHYHQW�(TXLSPHQW�'DPDJH��)ROORZ�FRROLQJ�IDQ�UHSODFHPHQW�LQVWUXFWLRQV��,PSURSHU�FRROLQJ�IDQ�UHSODFHPHQW�FRXOG�UHVXOW�LQ
GDPDJH�WR�HTXLSPHQW��:KHQ�LQVWDOOLQJ�WKH�UHSODFHPHQW�FRROLQJ�IDQ�LQWR�WKH�GULYH��PDNH�VXUH�WKH�IDQ�LV�IDFLQJ�XSZDUGV��7R�HQVXUH
PD[LPXP�XVHIXO�SURGXFW�OLIH��UHSODFH�DOO�FRROLQJ�IDQV�ZKHQ�SHUIRUPLQJ�PDLQWHQDQFH�

�� ,QVWDOO�WKH�UHSODFHPHQW�FRROLQJ�IDQ�LQWR�WKH�GULYH��HQVXULQJ�WKH�DOLJQPHQW�SLQV�OLQH�XS��DV�VKRZQ�LQ�WKH�ILJXUH�EHORZ�

$
%

&

$ ± /DEHO�IDFLQJ�XS
% ± %DFN

& ± )URQW

)LJXUH���� &RROLQJ�)DQ�2ULHQWDWLRQ

�� (QVXUH�WKH�FRQQHFWRUV�DUH�SURSHUO\�FRQQHFWHG�DQG�SODFH�WKH�FDEOH�EDFN�LQWR�WKH�UHFHVV�RI�WKH�GULYH�

$

$ ± 3XVK�WKH�FRQQHFWRUV�WRJHWKHU�VR�QR�VSDFH�UHPDLQV�EHWZHHQ�WKHP�
)LJXUH���� &RQQHFWRUV

1RWH� (QVXUH�WKDW�WKH�OHIW�DQG�ULJKW�WDEV�DUH�ORFNHG�EDFN�LQWR�SODFH�
�� $OLJQ�WKH�OHIW�DQG�ULJKW�FRYHU�WDEV�WR�LQVWDOO�WKH�IDQ�FRYHU�EDFN�RQ�WKH�WRS�RI�WKH�GULYH�

)LJXUH���� ,QVWDOODWLRQ

��� 'ULYH�&RROLQJ�)DQV
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3HULSKHUDO�'HYLFHV�	�2SWLRQV
7KLV�FKDSWHU�H[SODLQV�WKH�LQVWDOODWLRQ�RI�DYDLODEOH�SHULSKHUDO�GHYLFHV�DQG�RSWLRQV�IRU�WKH�GULYH�

��� 6(&7,21�6$)(7<���������������������������������������������������������������������������������������������
��� '5,9(�237,216�$1'�3(5,3+(5$/�'(9,&(6����������������������������������������������
��� &211(&7,1*�3(5,3+(5$/�'(9,&(6�����������������������������������������������������������
��� ,167$//,1*�3(5,3+(5$/�'(9,&(6�������������������������������������������������������������
��� &20081,&$7,21�237,216���������������������������������������������������������������������������

�
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��� 6HFWLRQ�6DIHW\
�'$1*(5

(OHFWULFDO�6KRFN�+D]DUG
'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�ZLOO�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
'LVFRQQHFW�DOO�SRZHU�WR�WKH�GULYH��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�RII��PHDVXUH�WKH�'&�EXV�YROWDJH�WR
FRQILUP�VDIH�OHYHO��DQG�FKHFN�IRU�XQVDIH�YROWDJHV�EHIRUH�VHUYLFLQJ�WR�SUHYHQW�HOHFWULF�VKRFN��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV
FKDUJHG�HYHQ�DIWHU�WKH�SRZHU�VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH
LV�EHORZ����9GF�

�:$51,1*
(OHFWULFDO�6KRFN�+D]DUG

'R�QRW�RSHUDWH�HTXLSPHQW�ZLWK�FRYHUV�UHPRYHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
7KH�GLDJUDPV�LQ�WKLV�VHFWLRQ�PD\�VKRZ�GULYHV�ZLWKRXW�FRYHUV�RU�VDIHW\�VKLHOGV�WR�VKRZ�GHWDLOV��%H�VXUH�WR�UHLQVWDOO�FRYHUV
RU�VKLHOGV�EHIRUH�RSHUDWLQJ�WKH�GULYHV�DQG�UXQ�WKH�GULYHV�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�GHVFULEHG�LQ�WKLV�PDQXDO�
'R�QRW�UHPRYH�FRYHUV�RU�WRXFK�FLUFXLW�ERDUGV�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

�:$51,1*
'R�QRW�WRXFK�DQ\�WHUPLQDOV�EHIRUH�WKH�FDSDFLWRUV�KDYH�IXOO\�GLVFKDUJHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
%HIRUH�ZLULQJ�WHUPLQDOV��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU�WKH
SRZHU�VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R
SUHYHQW�HOHFWULF�VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�RII�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP
VDIH�OHYHO�
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�SHUIRUP�ZRUN�RQ�WKH�GULYH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
,QVWDOODWLRQ��PDLQWHQDQFH��LQVSHFWLRQ�DQG�VHUYLFLQJ�PXVW�EH�SHUIRUPHG�RQO\�E\�DXWKRUL]HG�SHUVRQQHO�IDPLOLDU�ZLWK
LQVWDOODWLRQ��DGMXVWPHQW�DQG�PDLQWHQDQFH�RI�$&�GULYHV�
'R�QRW�SHUIRUP�ZRUN�RQ�WKH�GULYH�ZKLOH�ZHDULQJ�ORRVH�FORWKLQJ��MHZHOU\�RU�ZLWKRXW�H\H�SURWHFWLRQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
5HPRYH�DOO�PHWDO�REMHFWV�VXFK�DV�ZDWFKHV�DQG�ULQJV��VHFXUH�ORRVH�FORWKLQJ�DQG�ZHDU�H\H�SURWHFWLRQ�EHIRUH�EHJLQQLQJ
ZRUN�RQ�WKH�GULYH�
$OZD\V�JURXQG�WKH�PRWRU�VLGH�JURXQGLQJ�WHUPLQDO�
,PSURSHU�HTXLSPHQW�JURXQGLQJ�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�FRQWDFWLQJ�WKH�PRWRU�FDVH�

�:$51,1*
'R�QRW�FKDQJH�ZLULQJ�RU�UHPRYH�RSWLRQ�XQLW�ZKLOH�SRZHU�LV�UXQQLQJ�WKURXJK�WKH�GULYH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
'LVFRQQHFW�DOO�SRZHU�WR�WKH�GULYH�DQG�FKHFN�IRU�XQVDIH�YROWDJHV�EHIRUH�VHUYLFLQJ�
7LJKWHQ�DOO�WHUPLQDO�VFUHZV�WR�WKH�VSHFLILHG�WLJKWHQLQJ�WRUTXH�
/RRVH�HOHFWULFDO�FRQQHFWLRQV�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�GXH�WR�RYHUKHDWLQJ�RI�HOHFWULFDO�FRQQHFWLRQV�

��� 6HFWLRQ�6DIHW\

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



127,&(
2EVHUYH�SURSHU�HOHFWURVWDWLF�GLVFKDUJH�SURFHGXUHV��(6'��ZKHQ�KDQGOLQJ�WKH�GULYH�DQG�FLUFXLW�ERDUGV�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�(6'�GDPDJH�WR�WKH�GULYH�FLUFXLWU\�
1HYHU�FRQQHFW�RU�GLVFRQQHFW�WKH�PRWRU�IURP�WKH�GULYH�ZKLOH�WKH�GULYH�LV�RXWSXWWLQJ�YROWDJH�
,PSURSHU�HTXLSPHQW�VHTXHQFLQJ�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�

��� 6HFWLRQ�6DIHW\
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��� 'ULYH�2SWLRQV�DQG�3HULSKHUDO�'HYLFHV
7KH�IROORZLQJ�WDEOH�RI�SHULSKHUDO�GHYLFHV�OLVWV�WKH�QDPHV�RI�WKH�YDULRXV�GHYLFHV�RSWLRQV�DYDLODEOH�IRU�<DVNDZD�GULYHV�
&RQWDFW�<DVNDZD�RU�\RXU�<DVNDZD�DJHQW�WR�RUGHU�WKHVH�SHULSKHUDO�GHYLFHV�
� 3HULSKHUDO�'HYLFH�6HOHFWLRQ��5HIHU�WR�<DVNDZD�FDWDORJ�IRU�VHOHFWLRQ�DQG�SDUW�QXPEHUV�
� 3HULSKHUDO�'HYLFH�,QVWDOODWLRQ��5HIHU�WR�RSWLRQ�PDQXDO�IRU�RSWLRQ�LQVWDOODWLRQ�LQVWUXFWLRQV�

7DEOH���� $YDLODEOH�3HULSKHUDO�'HYLFHV
2SWLRQ 0RGHO�1XPEHU 'HVFULSWLRQ

3RZHU�2SWLRQV
'&�5HDFWRU ² '&�UHDFWRU�WR�LPSURYH�SRZHU�IDFWRU
$&�5HDFWRU ² $&�UHDFWRU�WR�LPSURYH�SRZHU�IDFWRU
%UDNLQJ�5HVLVWRU (5)����:-�6HULHV ���('������:�EUDNLQJ�UHVLVWRU

,QWHUIDFH�2SWLRQV

5HPRWH�/('�2SHUDWRU -923���� 5HPRWH�RSHUDWRU�ZLWK�/('�GLVSOD\�DQG�FRS\�IXQFWLRQ�
&DEOH�OHQJWK�PD[����P

86%�&RS\�8QLW -923����
$OORZV�WKH�XVHU�WR�FRS\�DQG�YHULI\�SDUDPHWHU�VHWWLQJV
EHWZHHQ�GULYHV��&DQ�DOVR�EH�XVHG�DV�DGDSWHU�WR�FRQQHFW
WKH�GULYH�WR�D�3&�86%�SRUW
1RWH��6,�����-&�RSWLRQ�LV�UHTXLUHG

56����&�6HULDO�&RPPXQLFDWLRQ
,QWHUIDFH 6,�����-& 56���&�FRPPXQLFDWLRQV�LQWHUIDFH�WR�FRQQHFW�WKH�GULYH

WR�D�3&�RU�WKH�RSWLRQDO�FRS\�XQLW

5HPRWH�2SHUDWRU�,QWHUIDFH 6,�����- 56���&�FRPPXQLFDWLRQV�LQWHUIDFH�IRU�XVDJH�ZLWK�WKH
H[WHUQDO�/('�RSHUDWRU�-923����

3RWHQWLRPHWHU�2SWLRQ $,�9��- 3RWHQWLRPHWHU�RSWLRQ�IRU�VHWWLQJ�WKH�IUHTXHQF\�UHIHUHQFH
GLUHFWO\�DW�WKH�GULYH

0HFKDQLFDO�2SWLRQV
+HDWVLQN�([WHUQDO�0RXQWLQJ
$WWDFKPHQW (==������Ƒ ,QVWDOODWLRQ�NLW�IRU�PRXQWLQJ�WKH�GULYH�ZLWK�WKH�KHDWVLQN

RXWVLGH�RI�WKH�SDQHO��VLGH�E\�VLGH�PRXQWLQJ�SRVVLEOH�
',1�5DLO�$WWDFKPHQW (==�����Ƒ ,QVWDOODWLRQ�NLW�IRU�PRXQWLQJ�WKH�GULYH�RQ�D�',1�UDLO

1(0$�7\SH���.LW (==������Ƒ 3DUWV�WR�PDNH�WKH�GULYH�FRQIRUP�WR�1(0$�7\SH��
HQFORVXUH

2WKHUV
'ULYH�:L]DUG�3OXV ² 3&�WRRO�IRU�GULYH�VHWXS�DQG�SDUDPHWHU�PDQDJHPHQW

&RPPXQLFDWLRQ�2SWLRQV
56���������6HULDO
&RPPXQLFDWLRQV�,QWHUIDFH 6,�����- ,QWHUIDFH�IRU�56���������FRPPXQLFDWLRQV�XVLQJ�WKH

0(02%86�0RGEXV�578�SURWRFRO

��� 'ULYH�2SWLRQV�DQG�3HULSKHUDO�'HYLFHV
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��� &RQQHFWLQJ�3HULSKHUDO�'HYLFHV
)LJXUH�����LOOXVWUDWHV�KRZ�WKH�GULYH�DQG�PRWRU�FRQQHFW�WRJHWKHU�ZLWK�YDULRXV�SHULSKHUDO�GHYLFHV�
� 5HIHU�WR�SHULSKHUDO�GHYLFH�RSWLRQ�PDQXDO�IRU�GHWDLOHG�LQVWDOODWLRQ�LQVWUXFWLRQV�

$&�UHDFWRU

,QSXW�VLGH
QRLVH�ILOWHU

'&�UHDFWRU

2SWLRQ
XQLW

8�7� 9�7� :�7�5�/� 6�/�
����

7�/�

*URXQG

2XWSXW�VLGH
QRLVH�ILOWHU

*URXQG

0RWRU

%� %�

'ULYH:L]DUG3OXV

'ULYH

%UDNLQJ
UHVLVWRU�XQLW

(QJLQHHULQJ�VRIWZDUH�WRROV

86%�&RS\�8QLW
�5-����86%�DGDSWHU�

7R�VHULDO�FRPP�SRUW
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9HU
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3RZHU
6XSSO\

/LQH
EUHDNHU
�0&&%�

/HDNDJH
EUHDNHU

)LJXUH���� &RQQHFWLQJ�3HULSKHUDO�'HYLFHV

��� &RQQHFWLQJ�3HULSKHUDO�'HYLFHV
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��� ,QVWDOOLQJ�3HULSKHUDO�'HYLFHV
7KLV�VHFWLRQ�GHVFULEHV�WKH�SURSHU�VWHSV�DQG�SUHFDXWLRQV�WR�WDNH�ZKHQ�LQVWDOOLQJ�RU�FRQQHFWLQJ�YDULRXV�SHULSKHUDO�GHYLFHV
WR�WKH�GULYH�
� 5HIHU�WR�SHULSKHUDO�GHYLFH�PDQXDO�IRU�GHWDLOHG�LQVWDOODWLRQ�LQVWUXFWLRQV�
127,&(��8VH�D�FODVV���SRZHU�VXSSO\��8/�VWDQGDUG��ZKHQ�FRQQHFWLQJ�WR�WKH�FRQWURO�WHUPLQDOV��,PSURSHU�DSSOLFDWLRQ�RI�SHULSKHUDO�GHYLFHV
FRXOG�UHVXOW�LQ�GULYH�SHUIRUPDQFH�GHJUDGDWLRQ�GXH�WR�LPSURSHU�SRZHU�VXSSO\�

� ,QVWDOOLQJ�D�0ROGHG�&DVH�&LUFXLW�%UHDNHU��0&&%�
,QVWDOO�D�0&&%�IRU�OLQH�SURWHFWLRQ�EHWZHHQ�WKH�SRZHU�VXSSO\�DQG�WKH�PDLQ�FLUFXLW�SRZHU�VXSSO\�LQSXW�WHUPLQDOV�5�/���6�
/��DQG�7�/���7KLV�SURWHFWV�WKH�PDLQ�FLUFXLW�DQG�GHYLFHV�ZLUHG�WR�WKH�PDLQ�FLUFXLW�ZKLOH�DOVR�SURYLGLQJ�RYHUORDG�SURWHFWLRQ�
&RQVLGHU�WKH�IROORZLQJ�ZKHQ�VHOHFWLQJ�DQG�LQVWDOOLQJ�DQ�0&&%�
� 7KH�FDSDFLW\�RI�WKH�0&&%�VKRXOG�EH�����WR���WLPHV�WKH�UDWHG�RXWSXW�FXUUHQW�RI�WKH�GULYH��8VH�DQ�0&&%�WR�NHHS�WKH�GULYH
IURP�IDXOWLQJ�RXW�LQVWHDG�RI�XVLQJ�RYHUKHDW�SURWHFWLRQ�������IRU�RQH�PLQXWH�DW�WKH�UDWHG�RXWSXW�FXUUHQW��

� ,I�VHYHUDO�GULYHV�DUH�FRQQHFWHG�WR�RQH�0&&%�RU�DQ�0&&%�LV�VKDUHG�ZLWK�RWKHU�HTXLSPHQW��XVH�D�VHTXHQFH�WKDW�VKXWV�WKH
SRZHU�2))�ZKHQ�HUURUV�DUH�RXWSXW�E\�XVLQJ�PDJQHWLF�FRQWDFWRU��0&��DV�VKRZQ�LQ�WKH�IROORZLQJ�ILJXUH�

'ULYH

3RZHU
6XSSO\

5�/�

0%

0&&% 0&

0&

0&

0&

6�/�
7�/�

6$

)LJXUH���� &RQQHFWLQJ�D�0&&%

:$51,1*��(OHFWULFDO�6KRFN�+D]DUG��'LVFRQQHFW�WKH�0&&%�DQG�0&�EHIRUH�ZLULQJ�WHUPLQDOV��)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�VHULRXV
LQMXU\�RU�GHDWK�

� ,QVWDOOLQJ�D�/HDNDJH�%UHDNHU
'ULYH�RXWSXWV�JHQHUDWH�KLJK�IUHTXHQF\�OHDNDJH�FXUUHQW�DV�D�UHVXOW�RI�KLJK�VSHHG�VZLWFKLQJ��,QVWDOO�D�*URXQG�)DXOW�&LUFXLW
,QWHUUXSWHU��*)&,��RQ�WKH�LQSXW�VLGH�RI�WKH�GULYH�WR�VZLWFK�RII�SRWHQWLDOO\�KDUPIXO�OHDNDJH�FXUUHQW�
)DFWRUV�LQ�GHWHUPLQLQJ�OHDNDJH�FXUUHQW�
� 6L]H�RI�WKH�$&�GULYH
� $&�GULYH�FDUULHU�IUHTXHQF\
� 0RWRU�FDEOH�W\SH�DQG�OHQJWK
� (0,�5),�ILOWHU
,Q�RUGHU�WR�VDIHO\�SURWHFW�WKH�GULYH�V\VWHP��VHOHFW�D�EUHDNHU�WKDW�VHQVHV�DOO�W\SHV�RI�FXUUHQW��$&�DQG�'&��DQG�KLJK�IUHTXHQF\
FXUUHQWV�

1RWH� &KRRVH�D�*)&,�GHVLJQHG�VSHFLILFDOO\�IRU�DQ�$&�GULYH��7KH�RSHUDWLRQ�WLPH�VKRXOG�EH�DW�OHDVW�����VHFRQG�ZLWK�VHQVLWLYLW\�DPSHUDJH�RI�DW
OHDVW�����P$�SHU�GULYH��7KH�RXWSXW�ZDYHIRUP�RI�WKH�GULYH�PD\�FDXVH�WKH�OHDNDJH�FXUUHQW�WR�LQFUHDVH��7KLV�PD\��LQ�WXUQ��FDXVH�WKH�OHDNDJH
EUHDNHU�WR�PDOIXQFWLRQ��7DNH�WKH�IROORZLQJ�VWHSV�WR�FRUUHFW�WKH�SUREOHP�
��,QFUHDVH�WKH�VHQVLWLYLW\�DPSHUDJH�
��/RZHU�WKH�FDUULHU�IUHTXHQF\�

� ,QVWDOOLQJ�D�0DJQHWLF�&RQWDFWRU
� 'LVFRQQHFWLQJ�WKH�3RZHU�6XSSO\
7KH�GULYH�VKRXOG�EH�VKXW�RII�LQ�WKH�FDVH�RI�D�IDXOW�LQ�H[WHUQDO�HTXLSPHQW�VXFK�DV�EUDNLQJ�UHVLVWRUV�WKURXJK�XVH�RI�D�0DJQHWLF
&RQWDFWRU��0&��
127,&(��,QVWDOO�D�0&�RQ�WKH�LQSXW�VLGH�RI�WKH�GULYH�ZKHQ�WKH�GULYH�VKRXOG�QRW�DXWRPDWLFDOO\�UHVWDUW�DIWHU�SRZHU�ORVV��7R�JHW�WKH�IXOO
SHUIRUPDQFH�OLIH�RXW�RI�WKH�HOHFWURO\WLF�FDSDFLWRUV�DQG�FLUFXLW�UHOD\V��UHIUDLQ�IURP�VZLWFKLQJ�WKH�0&�PRUH�WKDQ�RQFH�HYHU\����PLQXWHV�
)UHTXHQW�XVH�FDQ�GDPDJH�WKH�GULYH��8VH�WKH�GULYH�WR�VWRS�DQG�VWDUW�WKH�PRWRU�

��� ,QVWDOOLQJ�3HULSKHUDO�'HYLFHV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



� 3URWHFWLQJ�WKH�%UDNLQJ�5HVLVWRU�RU�%UDNLQJ�5HVLVWRU�8QLW
8VH�DQ�0&�RQ�WKH�LQSXW�VLGH�RI�WKH�GULYH�WR�SURWHFW�D�EUDNLQJ�UHVLVWRU�RU�EUDNLQJ�UHVLVWRU�XQLW�IURP�RYHUKHDW�RU�ILUH�
:$51,1*��)LUH�+D]DUG��:KHQ�XVLQJ�D�EUDNLQJ�XQLW��XVH�D�WKHUPDO�UHOD\�RQ�WKH�EUDNLQJ�UHVLVWRUV�DQG�FRQILJXUH�D�IDXOW�FRQWDFW�RXWSXW
IRU�WKH�EUDNLQJ�UHVLVWRU�XQLW�WR�GLVFRQQHFW�GULYH�PDLQ�SRZHU�YLD�DQ�LQSXW�FRQWDFWRU��,QDGHTXDWH�EUDNLQJ�FLUFXLW�SURWHFWLRQ�FRXOG�UHVXOW�LQ
GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�IURP�RYHUKHDWLQJ�UHVLVWRUV�

� &RQQHFWLQJ�DQ�$&�RU�'&�5HDFWRU
$&�DQG�'&�UHDFWRUV�VXSSUHVV�VXUJHV�LQ�FXUUHQW�DQG�LPSURYH�WKH�SRZHU�IDFWRU�RQ�WKH�LQSXW�VLGH�RI�WKH�GULYH�
8VH�D�'&�UHDFWRU�RU�$&�UHDFWRU�RU�ERWK�
� 7R�VXSSUHVV�KDUPRQLF�FXUUHQW�RU�LPSURYH�WKH�SRZHU�IDFWRU�RI�WKH�SRZHU�VXSSO\�
� :KHQ�XVLQJ�D�SKDVH�DGYDQFLQJ�FDSDFLWRU�VZLWFK�
� :LWK�D�ODUJH�FDSDFLW\�SRZHU�VXSSO\�WUDQVIRUPHU��RYHU�����N9$��

1RWH� 8VH�DQ�$&�RU�'&�UHDFWRU�ZKHQ�DOVR�FRQQHFWLQJ�D�WK\ULVWRU�FRQYHUWHU��VXFK�DV�D�'&�GULYH��WR�WKH�VDPH�SRZHU�VXSSO\�V\VWHP��UHJDUGOHVV�RI
WKH�FRQGLWLRQV�RI�WKH�SRZHU�VXSSO\�

� &RQQHFWLQJ�DQ�$&�5HDFWRU

%$

& '

5�/�8

9

:

;

<

=

6�/�

7�/�

$ ± 3RZHU�VXSSO\
% ± 0&&%

& ± $&�UHDFWRU
' ± 'ULYH

)LJXUH���� &RQQHFWLQJ�DQ�$&�5HDFWRU

� &RQQHFWLQJ�D�'&�5HDFWRU
(QVXUH�WKH�MXPSHU�EHWZHHQ�WHUPLQDOV����DQG�����WHUPLQDOV�DUH�MXPSHUHG�IRU�VKLSPHQW��LV�UHPRYHG�ZKHQ�FRQQHFWLQJ�D�'&
UHDFWRU��7KH�MXPSHU�PXVW�EH�LQVWDOOHG�LI�QR�'&�UHDFWRU�LV�XVHG��5HIHU�WR�&RQQHFWLQJ�D�'&�5HDFWRU�RQ�SDJH�����IRU�DQ
H[DPSOH�RI�'&�UHDFWRU�ZLULQJ�

$

&

'

5�/�

�� ��

%

6�/�

7�/�

$ ± 3RZHU�VXSSO\
% ± 0&&%

& ± 'ULYH
' ± '&�UHDFWRU

)LJXUH���� &RQQHFWLQJ�D�'&�5HDFWRU

� &RQQHFWLQJ�D�6XUJH�3URWHFWRU
$�VXUJH�SURWHFWRU�VXSSUHVVHV�VXUJH�YROWDJH�JHQHUDWHG�IURP�VZLWFKLQJ�DQ�LQGXFWLYH�ORDG�QHDU�WKH�GULYH��,QGXFWLYH�ORDGV
LQFOXGH�PDJQHWLF�FRQWDFWRUV��UHOD\V��YDOYHV��VROHQRLGV�DQG�EUDNHV��$OZD\V�XVH�D�VXUJH�SURWHFWRU�RU�GLRGH�ZKHQ�RSHUDWLQJ
ZLWK�DQ�LQGXFWLYH�ORDG�

1RWH� 1HYHU�FRQQHFW�D�VXUJH�SURWHFWRU�WR�WKH�GULYH�RXWSXW�

� &RQQHFWLQJ�D�1RLVH�)LOWHU
� ,QSXW�6LGH�1RLVH�)LOWHU
'ULYH�RXWSXWV�JHQHUDWH�QRLVH�DV�D�UHVXOW�RI�KLJK�VSHHG�VZLWFKLQJ��7KLV�QRLVH�IORZV�IURP�LQVLGH�WKH�GULYH�EDFN�WRZDUG�WKH
SRZHU�VXSSO\��SRVVLEO\�DIIHFWLQJ�RWKHU�HTXLSPHQW��,QVWDOOLQJ�D�QRLVH�ILOWHU�WR�WKH�LQSXW�VLGH�RI�WKH�GULYH�FDQ�UHGXFH�WKH
DPRXQW�RI�QRLVH�IORZLQJ�EDFN�LQWR�WKH�SRZHU�VXSSO\��7KLV�DOVR�SUHYHQWV�QRLVH�IURP�HQWHULQJ�WKH�GULYH�IURP�WKH�SRZHU
VXSSO\�
� 8VH�D�QRLVH�ILOWHU�VSHFLILFDOO\�GHVLJQHG�IRU�$&�GULYHV�
� ,QVWDOO�WKH�QRLVH�ILOWHU�DV�FORVH�DV�SRVVLEOH�WR�WKH�GULYH�

��� ,QVWDOOLQJ�3HULSKHUDO�'HYLFHV

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ���

�

3H
ULS

KH
UD
O�'

HY
LF
HV
�	

2
SW
LR
QV



% &

'

$ 5�/��

�

�

�

(

0&&%

0&&%

6�/�

$ ± 3RZHU�VXSSO\
% ± ,QSXW�VLGH�QRLVH�ILOWHU

& ± 'ULYH
' ± 2WKHU�FRQWURO�GHYLFH

)LJXUH���� ,QSXW�6LGH�1RLVH�)LOWHU��6LQJOH�3KDVH�����9�

&

'

$
%

5�/�8

9

:
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6
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(

0&&%
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6�/�

7�/�

$ ± 3RZHU�VXSSO\
% ± ,QSXW�VLGH�QRLVH�ILOWHU

& ± 'ULYH
' ± 2WKHU�FRQWURO�GHYLFH

)LJXUH���� ,QSXW�6LGH�1RLVH�)LOWHU��7KUHH�3KDVH���������9�

5HIHU�WR�(0&�)LOWHU�,QVWDOODWLRQ�RQ�SDJH�����IRU�GHWDLOV�DERXW�(0&�ILOWHU�VHOHFWLRQ�DQG�LQVWDOODWLRQ�LQ�RUGHU�WR�PDNH�WKH
GULYH�FRPSOLDQW�ZLWK�(XURSHDQ�VWDQGDUGV�(1��������DQG�WKH�(0&�JXLGHOLQHV�

� 2XWSXW�6LGH�1RLVH�)LOWHU
$�QRLVH�ILOWHU�RQ�WKH�RXWSXW�VLGH�RI�WKH�GULYH�UHGXFHV�LQGXFWLYH�QRLVH�DQG�UDGLDWHG�QRLVH��)LJXUH�����LOOXVWUDWHV�DQ�H[DPSOH
RI�RXWSXW�VLGH�QRLVH�ILOWHU�ZLULQJ�

127,&(��'R�QRW�FRQQHFW�SKDVH�DGYDQFLQJ�FDSDFLWRUV�RU�/&�5&�QRLVH�ILOWHUV�WR�WKH�RXWSXW�FLUFXLWV��,PSURSHU�DSSOLFDWLRQ�RI�QRLVH�ILOWHUV
FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�

&%

$

'

5�/�
0&&%

6�/�

7�/�

8�7�

9�7�

:�7�

�

�

�

�

�

�

$ ± 3RZHU�VXSSO\
% ± 'ULYH

& ± 2XWSXW�VLGH�QRLVH�ILOWHU
' ± 0RWRU

)LJXUH���� 2XWSXW�6LGH�1RLVH�)LOWHU

� 5DGLDWHG�1RLVH��(OHFWURPDJQHWLF�ZDYHV�UDGLDWHG�IURP�WKH�GULYH�DQG�FDEOHV�FUHDWH�QRLVH�WKURXJKRXW�WKH�UDGLR�EDQGZLGWK
WKDW�FDQ�DIIHFW�GHYLFHV�

� ,QGXFHG�1RLVH��1RLVH�JHQHUDWHG�E\�HOHFWURPDJQHWLF�LQGXFWLRQ�FDQ�DIIHFW�WKH�VLJQDO�OLQH�DQG�PD\�FDXVH�WKH�FRQWUROOHU�WR
PDOIXQFWLRQ�

3UHYHQWLQJ�,QGXFHG�1RLVH
8VH�D�QRLVH�ILOWHU�RQ�WKH�RXWSXW�VLGH�RU�XVH�VKLHOGHG�FDEOHV��/D\�WKH�FDEOHV�DW�OHDVW����FP�DZD\�IURP�WKH�VLJQDO�OLQH�WR
SUHYHQW�LQGXFHG�QRLVH�

��� ,QVWDOOLQJ�3HULSKHUDO�'HYLFHV
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%

$ &

)

*

'

(

5�/�
0&&%

6�/�
7�/�

8�7�
9�7�
:�7�

$ ± 3RZHU�VXSSO\
% ± 'ULYH
& ± 6KLHOGHG�PRWRU�FDEOH
' ± 0RWRU

( ± 6HSDUDWH�DW�OHDVW����FP
) ± &RQWUROOHU
* ± 6LJQDO�OLQH

)LJXUH���� 3UHYHQWLQJ�,QGXFHG�1RLVH

5HGXFLQJ�5DGLDWHG�5DGLR�)UHTXHQF\�1RLVH
7KH�GULYH��LQSXW�OLQHV��DQG�RXWSXW�OLQHV�JHQHUDWH�UDGLR�IUHTXHQF\�QRLVH��8VH�QRLVH�ILOWHUV�RQ�LQSXW�DQG�RXWSXW�VLGHV�DQG
LQVWDOO�WKH�GULYH�LQ�D�PHWDO�HQFORVXUH�SDQHO�WR�UHGXFH�UDGLR�IUHTXHQF\�QRLVH�

1RWH� 7KH�FDEOH�UXQQLQJ�EHWZHHQ�WKH�GULYH�DQG�PRWRU�VKRXOG�EH�DV�VKRUW�DV�SRVVLEOH�

& ('% )

$

5�/�0&&%

6�/�
7�/�

8�7�
9�7�
:�7�

*

$ ± 0HWDO�HQFORVXUH
% ± 3RZHU�VXSSO\
& ± 1RLVH�ILOWHU
' ± 'ULYH

( ± 1RLVH�ILOWHU
) ± 6KLHOGHG�PRWRU�FDEOH
* ± 0RWRU

)LJXUH���� 5HGXFLQJ�5DGLR�)UHTXHQF\�1RLVH

� ,QVWDOOLQJ�)XVHV�RQ�WKH�,QSXW�6LGH
$OZD\V�LQVWDOO�LQSXW�IXVHV��5HIHU�WR�6WDQGDUGV�&RPSOLDQFH�RQ�SDJH�����IRU�GHWDLOV�RQ�LQSXW�IXVH�VHOHFWLRQ�

� ,QVWDOOLQJ�D�0RWRU�7KHUPDO�2YHUORDG��R/��5HOD\�RQ�WKH�'ULYH�2XWSXW
0RWRU�WKHUPDO�RYHUORDG�UHOD\V�SURWHFW�WKH�PRWRU�E\�GLVFRQQHFWLQJ�SRZHU�OLQHV�WR�WKH�PRWRU�GXH�WR�D�PRWRU�RYHUORDG
FRQGLWLRQ�
,QVWDOO�D�PRWRU�WKHUPDO�RYHUORDG�UHOD\�EHWZHHQ�WKH�GULYH�DQG�PRWRU�
� :KHQ�RSHUDWLQJ�PXOWLSOH�PRWRUV�RQ�D�VLQJOH�$&�GULYH�
� :KHQ�XVLQJ�D�SRZHU�OLQH�E\SDVV�WR�RSHUDWH�WKH�PRWRU�GLUHFWO\�IURP�WKH�SRZHU�OLQH�
,W�LV�QRW�QHFHVVDU\�WR�LQVWDOO�D�PRWRU�WKHUPDO�RYHUORDG�UHOD\�ZKHQ�RSHUDWLQJ�D�VLQJOH�PRWRU�IURP�D�VLQJOH�$&�GULYH��7KH
$&�GULYH�KDV�8/�UHFRJQL]HG�HOHFWURQLF�PRWRU�RYHUORDG�SURWHFWLRQ�EXLOW�LQWR�WKH�GULYH�VRIWZDUH�

1RWH� 'LVDEOH�WKH�PRWRU�SURWHFWLRQ�IXQFWLRQ��/������ �³�´��ZKHQ�XVLQJ�DQ�H[WHUQDO�PRWRU�WKHUPDO�RYHUORDG�UHOD\��7KH�UHOD\�VKRXOG�VKXW�RII�PDLQ
SRZHU�RQ�WKH�LQSXW�VLGH�RI�WKH�PDLQ�FLUFXLW�ZKHQ�WULJJHUHG�

� *HQHUDO�3UHFDXWLRQV�ZKHQ�8VLQJ�7KHUPDO�2YHUORDG�5HOD\V
7KH�IROORZLQJ�DSSOLFDWLRQ�SUHFDXWLRQV�VKRXOG�EH�FRQVLGHUHG�ZKHQ�XVLQJ�PRWRU�WKHUPDO�RYHUORDG�UHOD\V�RQ�WKH�RXWSXW�RI
$&�GULYHV�LQ�RUGHU�WR�SUHYHQW�QXLVDQFH�WULSV�RU�RYHUKHDW�RI�WKH�PRWRU�DW�ORZ�VSHHGV�
� /RZ�VSHHG�PRWRU�RSHUDWLRQ
� 8VH�RI�PXOWLSOH�PRWRUV�RQ�D�VLQJOH�$&�GULYH
� 0RWRU�FDEOH�OHQJWK
� 1XLVDQFH�WULSSLQJ�UHVXOWLQJ�IURP�KLJK�$&�GULYH�FDUULHU�IUHTXHQF\

��� ,QVWDOOLQJ�3HULSKHUDO�'HYLFHV
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/RZ�6SHHG�2SHUDWLRQ�DQG�0RWRU�7KHUPDO�R/�5HOD\V
*HQHUDOO\��WKHUPDO�UHOD\V�DUH�DSSOLHG�RQ�JHQHUDO�SXUSRVH�PRWRUV��:KHQ�JHQHUDO�SXUSRVH�PRWRUV�DUH�GULYHQ�E\�$&�GULYHV�
WKH�PRWRU�FXUUHQW�LV�DSSUR[LPDWHO\���a�����JUHDWHU�WKDQ�LI�GULYHQ�E\�WKH�FRPPHUFLDO�SRZHU�VXSSO\��,Q�DGGLWLRQ��WKH�FRROLQJ
FDSDFLW\�RI�D�PRWRU�ZLWK�D�VKDIW�GULYHQ�IDQ�GHFUHDVHV�ZKHQ�RSHUDWLQJ�DW�ORZ�VSHHGV��(YHQ�LI�WKH�ORDG�FXUUHQW�LV�ZLWKLQ�WKH
PRWRU�UDWHG�YDOXH��PRWRU�RYHUKHDWLQJ�PD\�RFFXU��$�WKHUPDO�UHOD\�FDQQRW�HIIHFWLYHO\�SURWHFW�WKH�PRWRU�GXH�WR�WKH�UHGXFWLRQ
RI�FRROLQJ�DW�ORZ�VSHHGV��)RU�WKLV�UHDVRQ��DSSO\�WKH�8/�UHFRJQL]HG�HOHFWURQLF�WKHUPDO�RYHUORDG�SURWHFWLRQ�IXQFWLRQ�EXLOW
LQWR�WKH�GULYH�ZKHQHYHU�SRVVLEOH�
8/�UHFRJQL]HG�HOHFWURQLF�WKHUPDO�RYHUORDG�IXQFWLRQ�RI�WKH�GULYH��6SHHG�GHSHQGHQW�KHDW�FKDUDFWHULVWLFV�DUH�VLPXODWHG
XVLQJ�GDWD�IURP�VWDQGDUG�PRWRUV�DQG�IRUFH�YHQWLODWHG�PRWRUV��7KH�PRWRU�LV�SURWHFWHG�IURP�RYHUORDG�XVLQJ�WKLV�IXQFWLRQ�

8VLQJ�2QH�'ULYH�ZLWK�0XOWLSOH�0RWRUV
7XUQ�RII�WKH�HOHFWURQLF�WKHUPDO�RYHUORDG�IXQFWLRQ��3OHDVH�UHIHU�WR�WKH�DSSURSULDWH�SURGXFW�LQVWUXFWLRQ�PDQXDO�WR�GHWHUPLQH
ZKLFK�SDUDPHWHU�GLVDEOHV�WKLV�IXQFWLRQ�
7KH�8/�UHFRJQL]HG�HOHFWURQLF�WKHUPDO�RYHUORDG�IXQFWLRQ�RI�WKH�GULYH�FDQQRW�EH�DSSOLHG�ZKHQ�XVLQJ�PXOWLSOH�PRWRUV�RQ
RQH�GULYH�

/RQJ�0RWRU�&DEOHV
:KHQ�ORQJ�PRWRU�FDEOHV�DQG�KLJK�FDUULHU�IUHTXHQF\�DUH�XVHG��QXLVDQFH�WULSSLQJ�RI�WKH�WKHUPDO�UHOD\�PD\�RFFXU�GXH�WR
LQFUHDVHG�OHDNDJH�FXUUHQW��7KHUHIRUH��UHGXFH�WKH�FDUULHU�IUHTXHQF\�RU�LQFUHDVH�WKH�WULSSLQJ�OHYHO�RI�WKH�WKHUPDO�RYHUORDG
UHOD\�

1XLVDQFH�7ULSSLQJ�5HVXOWLQJ�IURP�+LJK�$&�'ULYH�&DUULHU�)UHTXHQF\
&XUUHQW�ZDYHIRUPV�JHQHUDWHG�E\�KLJK�FDUULHU�IUHTXHQF\�3:0�GULYHV�WHQG�WR�FUHDWH�DGGLWLRQDO�WHPSHUDWXUH�ULVH�LQ�RYHUORDG
UHOD\V��7KHUHIRUH��LW�PD\�EH�QHFHVVDU\�WR�LQFUHDVH�WKH�WULS�OHYHO�VHWWLQJ�ZKHQ�HQFRXQWHULQJ�QXLVDQFH�WULJJHULQJ�RI�WKH�UHOD\�
:$51,1*��)LUH�+D]DUG��&RQILUP�DQ�DFWXDO�PRWRU�RYHUORDG�FRQGLWLRQ�LV�QRW�SUHVHQW�SULRU�WR�LQFUHDVLQJ�WKH�WKHUPDO�R/�WULS�VHWWLQJ��&KHFN
ORFDO�HOHFWULFDO�FRGHV�EHIRUH�PDNLQJ�DGMXVWPHQWV�WR�PRWRU�WKHUPDO�RYHUORDG�VHWWLQJV�

� 1(0$�7\SH���.LW
:$51,1*��)LUH�+D]DUG��3URYLGH�VXIILFLHQW�FRROLQJ�ZKHQ�LQVWDOOLQJ�WKH�GULYH�LQVLGH�DQ�HQFORVHG�SDQHO�RU�FDELQHW��)DLOXUH�WR�FRPSO\�FRXOG
UHVXOW�LQ�RYHUKHDWLQJ�DQG�ILUH��:KHQ�PXOWLSOH�GULYHV�DUH�SODFHG�LQVLGH�WKH�VDPH�HQFORVXUH�SDQHO��LQVWDOO�SURSHU�FRROLQJ�WR�HQVXUH�DLU
HQWHULQJ�WKH�HQFORVXUH�GRHV�QRW�H[FHHG�����&�

7KH�RSWLRQDO�1(0$�7\SH���NLW�FDQ�EH�LQVWDOOHG�WR�UDLVH�WKH�HQFORVXUH�SURWHFWLRQ�OHYHO�RI�DQ�,3���2SHQ�&KDVVLV�GULYH�WR
1(0$�7\SH����'ULYHV�ZLWK�D�1(0$�7\SH���NLW�FDQQRW�EH�LQVWDOOHG�XVLQJ�VLGH�E\�VLGH�PRXQWLQJ�XQOHVV�WKH�WRS�FRYHU�LV
UHPRYHG��7KH�GULYH�GRHV�QRW�UHWDLQ�1(0$�7\SH���LQWHJULW\�ZLWK�WKH�WRS�FRYHU�UHPRYHG��5HIHU�WR�,QVWDOODWLRQ�2ULHQWDWLRQ�
DQG�6SDFLQJ�RQ�SDJH����IRU�LQVWDOODWLRQ�LQVWUXFWLRQV�

� ,QVWDOODWLRQ�(QYLURQPHQW
7DEOH���� ,QVWDOODWLRQ�(QYLURQPHQW

(QYLURQPHQW &RQGLWLRQV

$PELHQW�7HPSHUDWXUH

�����&�WR������&��1(0$�7\SH���ZDOO�PRXQWHG�HQFORVXUH�
'ULYH�UHOLDELOLW\�LPSURYHV�LQ�HQYLURQPHQWV�ZLWKRXW�ZLGH�WHPSHUDWXUH�IOXFWXDWLRQV�
:KHQ�XVLQJ�DQ�HQFORVXUH�SDQHO��LQVWDOO�D�FRROLQJ�IDQ�RU�DLU�FRQGLWLRQHU�LQ�WKH�DUHD�WR�HQVXUH�WKDW�WKH�DLU�WHPSHUDWXUH
LQVLGH�WKH�HQFORVXUH�GRHV�QRW�H[FHHG�WKH�VSHFLILHG�OHYHOV�
'R�QRW�DOORZ�LFH�WR�GHYHORS�RQ�WKH�GULYH�

5HIHU�WR�,QVWDOODWLRQ�(QYLURQPHQW�RQ�SDJH����IRU�DOO�RWKHU�LQVWDOODWLRQ�HQYLURQPHQW�VSHFLILFDWLRQV�

� ([WHULRU�DQG�0RXQWLQJ�'LPHQVLRQV�IRU�1(0$�7\SH���.LW
7KH�IROORZLQJ�WDEOH�PDWFKHV�HDFK�GULYH�PRGHO�ZLWK�LWV�DSSURSULDWH�GUDZLQJ�

7DEOH���� 'ULYH�0RGHOV�DQG�7\SHV

3URWHFWLYH�'HVLJQ
'ULYH�0RGHO�&,05�-�

3DJH6LQJOH�3KDVH
����9�&ODVV

7KUHH�3KDVH
����9�&ODVV

7KUHH�3KDVH
����9�&ODVV

1(0$�7\SH��
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��� ,QVWDOOLQJ�3HULSKHUDO�'HYLFHV
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9ROWDJH�&ODVV 'ULYH�0RGHO
&,05�-�

'LPHQVLRQV��PP�

: + ' :� +� +� +� +� +� +� '� '� W� :HLJKW
�NJ�

6LQJOH�3KDVH
����9�&ODVV

�� ��� �� �� ��� ��� ��� �� � ��� ��� ���� � ���
%$����) �� ��� �� �� ��� ��� ��� �� � ��� ��� ���� � ���
%$����) �� ��� ��� �� ��� ��� ��� �� � ��� ���� ����� � ���

7KUHH�3KDVH
����9�&ODVV

�$����) �� ��� �� �� ��� ��� ��� �� � ��� ��� ���� � ���
�$����) �� ��� �� �� ��� ��� ��� �� � ��� ��� ���� � ���
�$����) �� ��� ��� �� ��� ��� ��� �� � ��� ���� ���� � ���
�$����) �� ��� ��� �� ��� ��� ��� �� � ��� ���� ����� � ���

7DEOH���� 1(0$�7\SH����ZLWKRXW�DQ�(0&�ILOWHU�
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9ROWDJH�&ODVV 'ULYH�0RGHO
&,05�-�

'LPHQVLRQV��PP�

: + ' :� +� +� +� +� +� +� '� '� W� :HLJKW
�NJ�

6LQJOH�3KDVH
����9�&ODVV

%$����) ��� ����� ����� �� ��� ��� ��� ���� � ��� �� ��� � ���
%$����) ��� ����� ��� �� ��� ��� ��� ���� � ��� �� ����� � ���

7KUHH�3KDVH
����9�&ODVV

�$����) ��� ����� ��� �� ��� ��� ��� ���� � ��� �� ����� � ���
�$����) ��� ����� ����� �� ��� ��� ��� ���� � ��� �� ��� � ���
�$����) ��� ����� ��� ��� ��� ��� ��� ���� � � �� ����� � ���

7KUHH�3KDVH
����9�&ODVV

�$����) ��� ����� �� �� ��� ��� ��� ���� � ��� �� ���� � ���
�$����) ��� ����� �� �� ��� ��� ��� ���� � ��� �� ���� � ���
�$����) ��� ����� ����� �� ��� ��� ��� ���� � ��� �� ��� � ���
�$����) ��� ����� ��� �� ��� ��� ��� ���� � ��� �� ����� � ���
�$����) ��� ����� ��� �� ��� ��� ��� ���� � ��� �� ����� � ���
�$����) ��� ����� ��� �� ��� ��� ��� ���� � ��� �� ������ � ���
�$����) ��� ����� ��� ��� ��� ��� ��� ���� � � �� ����� � ���

��� ,QVWDOOLQJ�3HULSKHUDO�'HYLFHV

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ���

�

3H
ULS

KH
UD
O�'

HY
LF
HV
�	

2
SW
LR
QV



� 5HPRYLQJ�WKH�3URWHFWLYH�&RYHUV�RQ�D�1(0$�7\SH���'HVLJQ
�� /RRVHQ�WKH�VFUHZ�RQ�WKH�IURQW�FRYHU�WR�UHPRYH�WKH�IURQW�FRYHU�

)LJXUH����� 5HPRYH�WKH�)URQW�&RYHU�RQ�D�1(0$�7\SH���'ULYH

�� /RRVHQ�WKH�VFUHZ�RQ�WKH�WHUPLQDO�FRYHU��)LJXUH�������%��WR�UHPRYH�WKH�WHUPLQDO�FRYHU�DQG�H[SRVH�WKH�FRQGXLW
EUDFNHW��)LJXUH�������$��

$

%

)LJXUH����� 5HPRYH�WKH�7HUPLQDO�&RYHU�RQ�D�1(0$�7\SH���'ULYH

�� /RRVHQ�WZR�VFUHZV�DWWDFKLQJ�WKH�FRQGXLW�EUDFNHW��)LJXUH�������$��WR�UHPRYH�

$

)LJXUH����� 5HPRYH�WKH�&RQGXLW�%UDFNHW�RQ�D�1(0$�7\SH���'ULYH

� 5HDWWDFKLQJ�WKH�3URWHFWLYH�&RYHUV
3DVV�SRZHU�ZLULQJ�DQG�FRQWURO�VLJQDO�ZLULQJ�WKURXJK�WKH�H[LW�KROHV�RQ�WKH�ERWWRP�RI�WKH�FRQGXLW�EUDFNHW�RI�WKH�GULYH��3ODFH
SRZHU�ZLULQJ�DQG�FRQWURO�VLJQDO�ZLULQJ�LQ�VHSDUDWH�FRQGXLWV��3URSHUO\�FRQQHFW�DOO�ZLULQJ�DIWHU�LQVWDOOLQJ�WKH�GULYH�DQG
FRQQHFWLQJ�RWKHU�GHYLFHV��5HDWWDFK�DOO�SURWHFWLYH�FRYHUV�ZKHQ�ZLULQJ�LV�FRPSOHWH�

$

$ ± 3DVV�SRZHU�ZLULQJ�DQG�FRQWURO�VLJQDO�ZLULQJ�WKURXJK�GLIIHUHQW�H[LW�KROHV�DW�WKH�ERWWRP�RI�WKH�GULYH�
)LJXUH����� 5HDWWDFK�WKH�3URWHFWLYH�&RYHUV�DQG�&RQGXLW�%UDFNHW�RQ�D�1(0$�7\SH���'ULYH

��� ,QVWDOOLQJ�3HULSKHUDO�'HYLFHV
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��� &RPPXQLFDWLRQ�2SWLRQV
7DEOH�����JLYHV�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKH�DYDLODEOH�RSWLRQV�WKDW�DOORZ�<DVNDZD�GULYHV�WR�FRQQHFW�WR�FRPPXQLFDWLRQ
QHWZRUNV��$�KRVW�FRQWUROOHU�FDQ�FRQWURO�DQG�PRQLWRU�WKH�GULYH��UHDG�DQG�FKDQJH�SDUDPHWHUV�E\�XVLQJ�D�FRPPXQLFDWLRQ
RSWLRQ��&RQWDFW�<DVNDZD�RU�\RXU�<DVNDZD�DJHQW�WR�RUGHU�RSWLRQV�
� 2SWLRQ�6HOHFWLRQ��5HIHU�WR�<DVNDZD�FDWDORJ�IRU�PRUH�GHWDLOV�RQ�RSWLRQ�FDUG�VHOHFWLRQ�DQG�SDUW�QXPEHUV�
� 2SWLRQ�,QVWDOODWLRQ��5HIHU�WR�RSWLRQ�XQLW�PDQXDO�IRU�RSWLRQ�XQLW�LQVWDOODWLRQ�LQVWUXFWLRQV�

7DEOH���� $YDLODEOH�&RPPXQLFDWLRQ�2SWLRQ
2SWLRQ 0RGHO )XQFWLRQ

56���������6HULDO�&RPPXQLFDWLRQV
,QWHUIDFH 6,�����- ,QWHUIDFH�IRU�56���������FRPPXQLFDWLRQV�XVLQJ�WKH�0(02%86�0RGEXV�578

SURWRFRO

��� &RPPXQLFDWLRQ�2SWLRQV
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��� &RPPXQLFDWLRQ�2SWLRQV

7KLV�3DJH�,QWHQWLRQDOO\�%ODQN
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6SHFLILFDWLRQV

$�� +($9<�'87<�$1'�1250$/�'87<�5$7,1*6�����������������������������������������������
$�� 6,1*/(�7+5((�3+$6(�����9�&/$66�'5,9(������������������������������������������������
$�� 7+5((�3+$6(�����9�&/$66�'5,9(6������������������������������������������������������������
$�� '5,9(�63(&,),&$7,216����������������������������������������������������������������������������������
$�� '5,9(�:$77�/266�'$7$��������������������������������������������������������������������������������
$�� '5,9(�'(5$7,1*�'$7$����������������������������������������������������������������������������������

$SSHQGL[��$

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ���



$�� +HDY\�'XW\�DQG�1RUPDO�'XW\�5DWLQJV
7KH�FDSDFLW\�RI�WKH�GULYH�LV�EDVHG�RQ�WZR�W\SHV�RI�ORDG�FKDUDFWHULVWLFV��+HDY\�'XW\��+'��DQG�1RUPDO�'XW\��1'��
5HIHU�WR�6HOHFWLQJ�WKH�$SSURSULDWH�/RDG�5DWLQJ�RQ�SDJH�����IRU�WKH�GLIIHUHQFHV�EHWZHHQ�+'�DQG�1'��6SHFLILFDWLRQV�IRU
FDSDFLW\�UDWLQJV�DUH�OLVWHG�RQ�WKH�IROORZLQJ�SDJHV�

7DEOH�$�� 6HOHFWLQJ�WKH�$SSURSULDWH�/RDG�5DWLQJ
6HWWLQJ�3DUDPHWHU

&���� 5DWHG�2XWSXW�&XUUHQW 2YHUORDG�7ROHUDQFH 'HIDXOW�&DUULHU�)UHTXHQF\

���+HDY\�'XW\
�GHIDXOW�

+'�5DWLQJ
YDULHV�E\�PRGHO����! �����UDWHG�RXWSXW�FXUUHQW�IRU����V �����N+]

YDULHV�E\�PRGHO

���1RUPDO�'XW\ 1'�5DWLQJ
YDULHV�E\�PRGHO���!

�����UDWHG�RXWSXW�FXUUHQW�IRU����V
YDULHV�E\�PRGHO ��N+]��6ZLQJ�3:0

��! 7KH�IROORZLQJ�SDJHV�OLVW�LQIRUPDWLRQ�RQ�UDWLQJ�FKDQJHV�EDVHG�RQ�GULYH�PRGHO�

7(5067(506 � +'�DQG�1'��+'�UHIHUV�WR�DSSOLFDWLRQV�UHTXLULQJ�FRQVWDQW�WRUTXH�RXWSXW��ZKLOH�1'�UHIHUV�WR�DSSOLFDWLRQV
ZLWK�YDULDEOH�WRUTXH�QHHGV��7KH�GULYH�DOORZV�WKH�XVHU�WR�VHOHFW�+'�RU�1'�WRUTXH�GHSHQGLQJ�RQ�WKH�DSSOLFDWLRQ�
)DQV��SXPSV��DQG�EORZHUV�VKRXOG�XVH�1'��&����� �³�´���DQG�RWKHU�DSSOLFDWLRQV�JHQHUDOO\�XVH�+'��&����
 �³�´��

� 6ZLQJ�3:0��6ZLQJ�3:0�HTXLYDOHQW�WR�D���N+]�DXGLEOH�QRLVH��7KLV�IXQFWLRQ�WXUQV�WKH�PRWRU�QRLVH�LQWR�D
OHVV�REWUXVLYH�ZKLWH�QRLVH�

1RWH� 'LIIHUHQFHV�EHWZHHQ�+'�UDWLQJV�DQG�1'�UDWLQJV�IRU�WKH�GULYH�LQFOXGH�UDWHG�LQSXW�DQG�RXWSXW�FXUUHQW��RYHUORDG�FDSDFLW\��FDUULHU�IUHTXHQF\�
DQG�FXUUHQW�OLPLW��7KH�GHIDXOW�VHWWLQJ�LV�IRU�+'��&����� ����

$�� +HDY\�'XW\�DQG�1RUPDO�'XW\�5DWLQJV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



$�� 6LQJOH�7KUHH�3KDVH�����9�&ODVV�'ULYH
7DEOH�$�� 3RZHU�5DWLQJV

,WHP 6SHFLILFDWLRQ
7KUHH�3KDVH��&,05�-��$ ���� ���� ���� ���� ���� ���� ����

6LQJOH�3KDVH��&,05�-�%$���! ���� ���� ���� ���� ���� � �

0D[LPXP�0RWRU�6L]H�$OORZHG��N:�����!
+'�5DWLQJ ��� ��� ��� ���� ��� ��� ���
1'�5DWLQJ ��� ��� ���� ��� ��� ��� ���

,QSXW ,QSXW�&XUUHQW��$�
��!

7KUHH�3KDVH +'�5DWLQJ ��� ��� ��� ��� ��� ���� ����
1'�5DWLQJ ��� ��� ��� ��� ���� ���� ����

6LQJOH�3KDVH +'�5DWLQJ ��� ��� ��� ���� ���� � �
1'�5DWLQJ ��� ��� ��� ���� ���� � �

2XWSXW

5DWHG�2XWSXW�&DSDFLW\��N9$�����!
+'�5DWLQJ ��� ��� ��� ��� ��� ��� ���
1'�5DWLQJ ��� ��� ��� ��� ��� ��� ���

2XWSXW�&XUUHQW��$�
+'�5DWLQJ �������! �������! �������! �������! �������! ��������! ��������!

1'�5DWLQJ����! ��� ��� �������� ��� ��� ���� ����

2YHUORDG�7ROHUDQFH
1'�5DWLQJ�������RI�UDWHG�RXWSXW�FXUUHQW�IRU���PLQXWH
+'�5DWLQJ�������RI�UDWHG�RXWSXW�FXUUHQW�IRU���PLQXWH

�'HUDWLQJ�PD\�EH�UHTXLUHG�IRU�DSSOLFDWLRQV�WKDW�VWDUW�DQG�VWRS�IUHTXHQWO\�
&DUULHU�)UHTXHQF\ ��N+]��XVHU�VHW����WR����N+]�

0D[�2XWSXW�9ROWDJH��9� 7KUHH�SKDVH�����WR�����9��SURSRUWLRQDO�WR�LQSXW�YROWDJH�
0D[�2XWSXW�)UHTXHQF\��+]� ����+]��XVHU�DGMXVWDEOH�

3RZHU
6XSSO\

5DWHG�9ROWDJH
5DWHG�)UHTXHQF\

7KUHH�SKDVH�SRZHU��7KUHH�SKDVH�����WR�����9�������+]
6LQJOH�SKDVH�SRZHU������WR�����9�������+]

$OORZDEOH�9ROWDJH�)OXFWXDWLRQ ����WR����
$OORZDEOH�)UHTXHQF\�)OXFWXDWLRQ ���

+DUPRQLF�&RUUHFWLYH�$FWLRQV '&�5HDFWRU 2SWLRQDO

��! 'ULYHV�ZLWK�D�VLQJOH�SKDVH�SRZHU�VXSSO\�LQSXW�RXWSXW�WKUHH�SKDVH�SRZHU��DQG�FDQQRW�UXQ�D�VLQJOH�SKDVH�PRWRU�
��! 7KH�PRWRU�FDSDFLW\��N:��UHIHUV�WR�D�<DVNDZD���SROH�PRWRU��7KH�UDWHG�RXWSXW�FXUUHQW�RI�WKH�GULYH�RXWSXW�DPSV�VKRXOG�EH�HTXDO�WR�RU�JUHDWHU

WKDQ�WKH�PRWRU�UDWHG�FXUUHQW�
��! ,QSXW�FXUUHQW�UDWLQJ�YDULHV�GHSHQGLQJ�RQ�WKH�SRZHU�VXSSO\�WUDQVIRUPHU��LQSXW�UHDFWRU��ZLULQJ�FRQQHFWLRQV��DQG�SRZHU�VXSSO\�LPSHGDQFH�
��! 5DWHG�PRWRU�FDSDFLW\�LV�FDOFXODWHG�ZLWK�D�UDWHG�RXWSXW�YROWDJH�RI�����9�
��! &DUULHU�IUHTXHQF\�LV�VHW�WR�6ZLQJ�3:0��&XUUHQW�GHUDWLQJ�LV�UHTXLUHG�LQ�RUGHU�WR�UDLVH�WKH�FDUULHU�IUHTXHQF\�
��! &DUULHU�IUHTXHQF\�LV�VHW�WR����N+]��&XUUHQW�GHUDWLQJ�LV�UHTXLUHG�LQ�RUGHU�WR�UDLVH�WKH�FDUULHU�IUHTXHQF\�
��! &DUULHU�IUHTXHQF\�LV�VHW�WR���N+]��&XUUHQW�GHUDWLQJ�LV�UHTXLUHG�LQ�RUGHU�WR�UDLVH�WKH�FDUULHU�IUHTXHQF\�

1RWH� 'LIIHUHQFHV�EHWZHHQ�+HDY\�'XW\��+'��UDWLQJV�DQG�1RUPDO�'XW\��1'��UDWLQJV�IRU�WKH�GULYH�LQFOXGH�UDWHG�LQSXW�DQG�RXWSXW�FXUUHQW��RYHUORDG
FDSDFLW\��FDUULHU�IUHTXHQF\�DQG�FXUUHQW�OLPLW��6HW�SDUDPHWHU�&�����WR�³�´��GHIDXOW��IRU�+'�RU�³�´�IRU�1'�

$�� 6LQJOH�7KUHH�3KDVH�����9�&ODVV�'ULYH

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ���

$

6S
HF
LIL
FD
WLR

QV



$�� 7KUHH�3KDVH�����9�&ODVV�'ULYHV
7DEOH�$�� 3RZHU�5DWLQJV

,WHP 6SHFLILFDWLRQ
&,05�-��$ ���� ���� ���� ���� ���� ���� ����

0D[LPXP�$SSOLFDEOH�0RWRU�&DSDFLW\
�N:������!

+'�5DWLQJ ��� ��� ���� ��� ��� ��� ���
1'�5DWLQJ ��� ���� ��� ��� ��� ��� ���

,QSXW ,QSXW�&XUUHQW��$�����!
+'�5DWLQJ ��� ��� ��� ��� ��� ��� ����
1'�5DWLQJ ��� ��� ��� ��� ��� ��� ����

2XWSXW

2XWSXW�&XUUHQW��N9$�����!
+'�5DWLQJ����! ��� ��� ��� ��� ��� ��� ���
1'�5DWLQJ����! ��� ��� ��� ��� ��� ��� ���

2XWSXW�&XUUHQW��$� +'�5DWLQJ����! ��� ��� ��� ��� ��� ��� ���
1'�5DWLQJ����! ��� ��� ��� ��� ��� ��� ����

2YHUORDG�7ROHUDQFH
1'�5DWLQJ�������RI�UDWHG�RXWSXW�FXUUHQW�IRU����V
+'�5DWLQJ�������RI�UDWHG�RXWSXW�FXUUHQW�IRU����V

�'HUDWLQJ�PD\�EH�UHTXLUHG�IRU�DSSOLFDWLRQV�WKDW�VWDUW�DQG�VWRS�IUHTXHQWO\�
&DUULHU�)UHTXHQF\ ��N+]��XVHU�DGMXVWDEOH�IURP���WR����N+]�

0D[LPXP�2XWSXW�9ROWDJH��9� 7KUHH�SKDVH������WR�����9��SURSRUWLRQDO�WR�LQSXW�YROWDJH�
0D[LPXP�2XWSXW�)UHTXHQF\��+]� ����+]��XVHU�DGMXVWDEOH�

3RZHU
6XSSO\

5DWHG�9ROWDJH�5DWHG�)UHTXHQF\ 7KUHH�SKDVH������WR�����9�������+]
$OORZDEOH�9ROWDJH�)OXFWXDWLRQ ����WR����

$OORZDEOH�)UHTXHQF\�)OXFWXDWLRQ ���
+DUPRQLF�&RUUHFWLYH�$FWLRQV '&�5HDFWRU 2SWLRQDO

��! 7KH�PRWRU�FDSDFLW\��N:��UHIHUV�WR�D�<DVNDZD���SROH�PRWRU��7KH�UDWHG�RXWSXW�FXUUHQW�RI�WKH�GULYH�RXWSXW�DPSV�VKRXOG�EH�HTXDO�WR�RU�JUHDWHU
WKDQ�WKH�PRWRU�UDWHG�FXUUHQW�

��! ,QSXW�FXUUHQW�UDWLQJ�YDULHV�GHSHQGLQJ�RQ�WKH�SRZHU�VXSSO\�WUDQVIRUPHU��LQSXW�UHDFWRU��ZLULQJ�FRQGLWLRQV��DQG�SRZHU�VXSSO\�LPSHGDQFH�
��! 5DWHG�PRWRU�FDSDFLW\�LV�FDOFXODWHG�ZLWK�D�UDWHG�RXWSXW�YROWDJH�RI�����9�
��! &DUULHU�IUHTXHQF\�LV�VHW�WR�6ZLQJ�3:0��&XUUHQW�GHUDWLQJ�LV�UHTXLUHG�LQ�RUGHU�WR�UDLVH�WKH�FDUULHU�IUHTXHQF\�
��! &DUULHU�IUHTXHQF\�LV�VHW�WR���N+]��&XUUHQW�GHUDWLQJ�LV�UHTXLUHG�LQ�RUGHU�WR�UDLVH�WKH�FDUULHU�IUHTXHQF\�

1RWH� 'LIIHUHQFHV�EHWZHHQ�+HDY\�'XW\��+'��UDWLQJV�DQG�1RUPDO�'XW\��1'��UDWLQJV�IRU�WKH�GULYH�LQFOXGH�UDWHG�LQSXW�DQG�RXWSXW�FXUUHQW��RYHUORDG
FDSDFLW\��FDUULHU�IUHTXHQF\�DQG�FXUUHQW�OLPLW��6HW�SDUDPHWHU�&�����WR�³�´��GHIDXOW��IRU�+'�RU�³�´�IRU�1'�

$�� 7KUHH�3KDVH�����9�&ODVV�'ULYHV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



$�� 'ULYH�6SHFLILFDWLRQV
1RWH� )RU�RSWLPXP�SHUIRUPDQFH�OLIH�RI�WKH�GULYH��LQVWDOO�WKH�GULYH�LQ�DQ�HQYLURQPHQW�WKDW�PHHWV�WKH�HQYLURQPHQWDO�FRQGLWLRQV�

,WHP 6SHFLILFDWLRQ

&RQWURO
&KDUDFWHULVWLFV

&RQWURO�0HWKRG 9�I�&RQWURO
)UHTXHQF\�&RQWURO�5DQJH �����WR�����+]

)UHTXHQF\�$FFXUDF\ 'LJLWDO�LQSXW��ZLWKLQ��������RI�WKH�PD[�RXWSXW�IUHTXHQF\������WR������&�
$QDORJ�LQSXW��ZLWKLQ�������RI�WKH�PD[�RXWSXW�IUHTXHQF\������&������&�

)UHTXHQF\�6HWWLQJ�5HVROXWLRQ 'LJLWDO�LQSXWV�������+]
$QDORJ�LQSXWV���������RI�PD[LPXP�RXWSXW�IUHTXHQF\

2XWSXW�)UHTXHQF\�&DOFXODWLRQ
5HVROXWLRQ ������[�0D[LPXP�RXWSXW�IUHTXHQF\��(�±���

)UHTXHQF\�6HWWLQJ�6LJQDO 0DLQ�IUHTXHQF\�UHIHUHQFH����WR�����9GF�����Nȍ�����WR����P$������ȍ�����WR����P$
�����ȍ�

6WDUWLQJ�7RUTXH �������+]
6SHHG�&RQWURO�5DQJH �����a��
$FFHO�'HFHO�7LPH �����WR��������V��DOORZV�IRXU�VHSDUDWH�VHWWLQJV�IRU�DFFHO�DQG�GHFHO�

%UDNLQJ�7RUTXH

,QVWDQWDQHRXV�$YHUDJH�'HFHO�7RUTXH���!�����������N:��RYHU����������������N:�
RYHU�����������N:��RYHU����������N:�DQG�DERYH��RYHU����
&RQWLQXRXV�5HJHQ�7RUTXH������
�����ZLWK�D�%UDNLQJ�5HVLVWRU�8QLW���!��������('�����V�ZLWK�DQ�LQWHUQDO�EUDNLQJ
UHVLVWRU�

9�I�&KDUDFWHULVWLFV 8VHU�VHW��SURJUDPPDEOH�

)XQFWLRQV

� 0RPHQWDU\�3RZHU�/RVV�5LGH�7KUX
� 6SHHG�6HDUFK
� 0XOWL�6WHS�6SHHG����VWHSV�PD[�
� $FFHO�'HFHO�7LPH�6ZLWFK
� 6�&XUYH�$FFHO�'HFHO
� ��:LUH�6HTXHQFH
� &RROLQJ�)DQ�21�2))
� 6OLS�&RPSHQVDWLRQ
� 7RUTXH�&RPSHQVDWLRQ
� -XPS�)UHTXHQFLHV��UHIHUHQFH�GHDG�EDQG�
� )UHTXHQF\�5HIHUHQFH�8SSHU�/RZHU�/LPLW
� '&�,QMHFWLRQ�%UDNLQJ��VWDUW�DQG�VWRS�
� 2YHUH[FLWDWLRQ�%UDNLQJ
� )DXOW�5HVHW

3URWHFWLRQ�)XQFWLRQV

0RWRU�3URWHFWLRQ 0RWRU�RYHUKHDW�SURWHFWLRQ�YLD�RXWSXW�FXUUHQW�VHQVRU
2YHUFXUUHQW�3URWHFWLRQ 'ULYHV�VWRSV�ZKHQ�RXWSXW�H[FHHGV������RI�WKH�UDWHG�FXUUHQW��+HDY\�'XW\�

2YHUORDG�3URWHFWLRQ $�VWRS�FRPPDQG�ZLOO�EH�HQWHUHG�DIWHU�RSHUDWLQJ�DW������IRU����V��+HDY\
'XW\�����!

/RZ�9ROWDJH�3URWHFWLRQ
'ULYH�VWRSV�ZKHQ�'&�EXV�YROWDJH�IDOOV�EHORZ�WKH�OHYHOV�LQGLFDWHG�
����9����SKDVH�����9�������9��VLQJOH�SKDVH�����9�������9����SKDVH�����9������
9����SKDVH�����9�

0RPHQWDU\�3RZHU�/RVV�5LGH�7KUX 6WRSV�DIWHU����PV
+HDWVLQN�2YHUKHDW�3URWHFWLRQ 3URWHFWHG�E\�WKHUPLVWRU

%UDNLQJ�5HVLVWRU�2YHUKHDW�3URWHFWLRQ 2YHUKHDW�LQSXW�VLJQDO�IRU�EUDNLQJ�UHVLVWRU��2SWLRQDO�(5)�W\SH�����('�

6WDOO�3UHYHQWLRQ
'XULQJ�DFFHOHUDWLRQ�DQG�GXULQJ�UXQ��6HSDUDWH�VHWWLQJV�IRU�HDFK�W\SH�RI�VWDOO
SUHYHQWLRQ�GHWHUPLQH�WKH�FXUUHQW�OHYHO�DW�ZKLFK�VWDOO�SUHYHQWLRQ�LV�WULJJHUHG�
'XULQJ�GHFHOHUDWLRQ��6HOHFW��HQDEOH�GLVDEOH�

&RROLQJ�)DQ�)DLOXUH�3URWHFWLRQ &LUFXLW�SURWHFWLRQ��³IDQ�ORFN´�VHQVRU�
*URXQG�3URWHFWLRQ (OHFWURQLF�FLUFXLW�SURWHFWLRQ����!
'&�%XV�&KDUJH�/(' 5HPDLQV�OLW�XQWLO�'&�EXV�YROWDJH�IDOOV�EHORZ����9

(QYLURQPHQW

6WRUDJH�,QVWDOODWLRQ�$UHD ,QGRRUV
$PELHQW�7HPSHUDWXUH ����WR������&��,3���2SHQ�&KDVVLV�

+XPLGLW\ ����5+�RU�OHVV�ZLWK�QR�FRQGHQVDWLRQ
6WRUDJH�7HPSHUDWXUH ����WR������&�DOORZHG�IRU�VKRUW�WHUP�WUDQVSRUW�RI�WKH�SURGXFW

$OWLWXGH �����P�RU�OHVV

6KRFN��,PSDFW ���WR����+]������P�V�
���WR����+]������P�V�

6XUURXQGLQJ�$UHD

,QVWDOO�WKH�GULYH�LQ�DQ�DUHD�IUHH�IURP�
� RLO�PLVW�DQG�GXVW
� PHWDO�VKDYLQJV��RLO��ZDWHU�RU�RWKHU�IRUHLJQ�PDWHULDOV
� UDGLRDFWLYH�PDWHULDOV
� FRPEXVWLEOH�PDWHULDOV
� KDUPIXO�JDVHV�DQG�OLTXLGV
� H[FHVVLYH�YLEUDWLRQ
� FKORULGHV
� GLUHFW�VXQOLJKW

2ULHQWDWLRQ ,QVWDOO�WKH�GULYH�YHUWLFDOO\�WR�PDLQWDLQ�PD[LPXP�FRROLQJ�HIIHFWV
3URWHFWLYH�(QFORVXUH ,3���2SHQ�&KDVVLV

$�� 'ULYH�6SHFLILFDWLRQV

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ���
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,WHP 6SHFLILFDWLRQ

&RROLQJ�0HWKRG

&,05�-�%$�����WR�������VHOI�FRROHG
&,05�-�%$������FRROLQJ�IDQ
&,05�-��$�����WR�������VHOI�FRROHG
&,05�-��$�����WR�������FRROLQJ�IDQ
&,05�-��$�����WR�������VHOI�FRROHG
&,05�-��$�����WR�������FRROLQJ�IDQ

��! ,QVWDQWDQHRXV�DYHUDJH�GHFHOHUDWLRQ�WRUTXH�UHIHUV�WR�WKH�WRUTXH�UHTXLUHG�WR�GHFHOHUDWH�WKH�PRWRU��XQFRXSOHG�IURP�WKH�ORDG��IURP�WKH�UDWHG�PRWRU
VSHHG�GRZQ�WR�]HUR�LQ�WKH�VKRUWHVW�WLPH�

��! (QVXUH�WKDW�6WDOO�3UHYHQWLRQ�6HOHFWLRQ�GXULQJ�'HFHOHUDWLRQ�LV�GLVDEOHG��/����� ����RU�VHW�WR���ZKHQ�XVLQJ�D�EUDNLQJ�UHVLVWRU�RU�WKH�%UDNLQJ
5HVLVWRU�8QLW��7KH�GHIDXOW�VHWWLQJ�IRU�WKH�VWDOO�SUHYHQWLRQ�IXQFWLRQ�ZLOO�LQWHUIHUH�ZLWK�WKH�EUDNLQJ�UHVLVWRU�

��! 2YHUORDG�SURWHFWLRQ�PD\�EH�WULJJHUHG�ZKHQ�RSHUDWLQJ�ZLWK������RI�WKH�UDWHG�RXWSXW�FXUUHQW�LI�WKH�RXWSXW�IUHTXHQF\�LV�OHVV�WKDQ���+]�
��! *URXQG�SURWHFWLRQ�FDQQRW�EH�SURYLGHG�XQGHU�WKH�IROORZLQJ�FLUFXPVWDQFHV�ZKHQ�D�JURXQG�IDXOW�LV�OLNHO\�LQ�WKH�PRWRU�ZLQGLQJV�GXULQJ�UXQ��/RZ

JURXQG�UHVLVWDQFH�IRU�WKH�PRWRU�FDEOH�DQG�WHUPLQDO�EORFN��ORZ�JURXQG�UHVLVWDQFH�IRU�WKH�PRWRU�FDEOH�DQG�WHUPLQDO�EORFN��RU�WKH�GULYH�LV�SRZHUHG
XS�IURP�D�JURXQG�VKRUW�

$�� 'ULYH�6SHFLILFDWLRQV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



$�� 'ULYH�:DWW�/RVV�'DWD
7DEOH�$�� :DWW�/RVV�����9�&ODVV�6LQJOH�3KDVH�0RGHOV

0RGHO�1XPEHU
&,05�-�

+HDY\�'XW\��&DUULHU�)UHTXHQF\������N+]�����! 1RUPDO�'XW\��6ZLQJ�3:0�HTXDO���N+]�
5DWHG�$PSV

�$�
+HDWVLQN
/RVV��:�

,QWHULRU�8QLW
/RVV��:�

7RWDO�/RVV
�:�

5DWHG�$PSV
�$�

+HDWVLQN
/RVV��:�

,QWHULRU�8QLW
/RVV��:�

7RWDO�/RVV
�:�

%$���� ��� ��� ��� ���� ��� ��� ��� ����
%$���� ��� ��� ��� ���� ��� ��� ��� ����
%$���� ��� ���� ���� ���� ��� ���� ���� ����
%$���� ��� ���� ���� ���� ��� ���� ���� ����
%$���� ��� ���� ���� ���� ��� ���� ���� ����

7DEOH�$�� :DWW�/RVV�����9�&ODVV�7KUHH�3KDVH�0RGHOV

0RGHO�1XPEHU
&,05�-�

+HDY\�'XW\��&DUULHU�)UHTXHQF\������N+]�����! 1RUPDO�'XW\��6ZLQJ�3:0�HTXDO���N+]�
5DWHG�$PSV

�$�
+HDWVLQN
/RVV��:�

,QWHULRU�8QLW
/RVV��:�

7RWDO�/RVV
�:�

5DWHG�$PSV
�$�

+HDWVLQN
/RVV��:�

,QWHULRU�8QLW
/RVV��:�

7RWDO�/RVV
�:�

�$���� ��� ��� ��� ���� ��� ��� ��� ����
�$���� ��� ��� ��� ���� ��� ��� ��� ����
�$���� ��� ���� ���� ���� ��� ���� ���� ����
�$���� ��� ���� ���� ���� ��� ���� ���� ����
�$���� ��� ���� ���� ���� ��� ���� ���� ����
�$���� ���� ���� ���� ����� ���� ���� ���� ����
�$���� ���� ����� ���� ����� ���� ���� ���� �����

7DEOH�$�� :DWW�/RVV�����9�&ODVV�7KUHH�3KDVH�0RGHOV

0RGHO�1XPEHU
&,05�-�

+HDY\�'XW\��&DUULHU�)UHTXHQF\���N+]� 1RUPDO�'XW\��6ZLQJ�3:0�HTXDO���N+]�
5DWHG�$PSV

�$�
+HDWVLQN
/RVV��:�

,QWHULRU�8QLW
/RVV��:�

7RWDO�/RVV
�:�

5DWHG�$PSV
�$�

+HDWVLQN
/RVV��:�

,QWHULRU�8QLW
/RVV��:�

7RWDO�/RVV
�:�

�$���� ��� ���� ���� ���� ��� ���� ��� ����
�$���� ��� ���� ���� ���� ��� ���� ���� ����
�$���� ��� ���� ���� ���� ��� ���� ���� ����
�$���� ��� ���� ���� ���� ��� ���� ���� ����
�$���� ��� ���� ���� ����� ��� ���� ���� ����
�$���� ��� ���� ���� ����� ��� ���� ���� ����
�$���� ��� ����� ���� ����� ���� ���� ���� �����

$�� 'ULYH�:DWW�/RVV�'DWD
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$�� 'ULYH�'HUDWLQJ�'DWD
7KH�GULYH�FDQ�EH�RSHUDWHG�DW�DERYH�UDWHG�WHPSHUDWXUH��DOWLWXGH�DQG�GHIDXOW�FDUULHU�IUHTXHQF\�E\�GHUDWLQJ�WKH�GULYH�FDSDFLW\�

� 7HPSHUDWXUH�'HUDWLQJ
$V�WKH�DPELHQW�WHPSHUDWXUH�IRU�WKH�GULYH�LV�LQFUHDVHG�DERYH�WKH�GULYH�VSHFLILFDWLRQ�WKH�GULYH�VKRXOG�EH�GHUDWHG��$GGLWLRQDOO\
SDUDPHWHU�/�����,QVWDOODWLRQ�0HWKRG�6HOHFWLRQ�RQ�SDJH�����VKRXOG�EH�VHW�DFFRUGLQJ�WR�HQFORVXUH�W\SH�DQG�PRXQWLQJ�PHWKRG
DV�LOOXVWUDWHG�LQ�)LJXUH�$���RQ�SDJH�����

� 2XWSXW�&XUUHQW�'HUDWLQJ�'XH�WR�$PELHQW�7HPSHUDWXUH
,I�WKH�DPELHQW�WHPSHUDWXUH�LV�DERYH�WKH�GULYH�VSHFLILFDWLRQ�RU�LI�GULYHV�DUH�VLGH�E\�VLGH�PRXQWHG�LQ�D�FDELQHW��WKH�SDUDPHWHUV
/�����DQG�/�����PXVW�EH�VHW�DFFRUGLQJ�WR�WKH�LQVWDOODWLRQ�FRQGLWLRQV��7KH�RXWSXW�FXUUHQW�LV�GHUDWHG�DV�VKRZQ�LQ�)LJXUH�
$���

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI�

/����� $PELHQW
7HPSHUDWXUH�6HWWLQJ�

$GMXVW�WKH�GULYH�RYHUORDG��R/���SURWHFWLRQ�OHYHO�ZKHQ�WKH�GULYH�LV�LQVWDOOHG
LQ�DQ�HQYLURQPHQW�WKDW�H[FHHGV�LWV�DPELHQW�WHPSHUDWXUH�UDWLQJ� ����WR��� ����&

/����� ,QVWDOODWLRQ�0HWKRG
6HOHFWLRQ

���,3���2SHQ�&KDVVLV�'ULYH
���6LGH�E\�6LGH�0RXQWLQJ
���1(0$�7\SH���'ULYH
���)LQOHVV�'ULYH�RU�([WHUQDO�+HDWVLQN�,QVWDOODWLRQ

��WR�� �

�� ��
�

�� R��

���

���
���
���

����

RRR

'ULYH�
5DWLQJ

$PELHQW�WHPS���&�
3DUDPHWHU�/����

3DUDPHWHU�/����� ����,3���2SHQ�&KDVVLV�'ULYH��

3DUDPHWHU�/����� ���
�1(0$�7\SH���'ULYH�� �

3DUDPHWHU�/����� ���
�6LGH�E\�VLGH�0RXQWLQJ��

3DUDPHWHU�/����� ���
�)LQOHVV�'ULYH�RU�([WHUQDO
+HDWVLQN�,QVWDOODWLRQ��

)LJXUH�$�� $PELHQW�7HPSHUDWXUH�DQG�,QVWDOODWLRQ�0HWKRG�'HUDWLQJ

$�� 'ULYH�'HUDWLQJ�'DWD

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



3DUDPHWHU�/LVW
7KLV�DSSHQGL[�FRQWDLQV�D�IXOO�OLVWLQJ�RI�DOO�SDUDPHWHUV�DQG�VHWWLQJV�DYDLODEOH�LQ�WKH�GULYH�

%�� 3$5$0(7(5�*52836�������������������������������������������������������������������������������������
%�� 3$5$0(7(5�7$%/(����������������������������������������������������������������������������������������
%�� '()$8/76�%<�'5,9(�&$3$&,7<��2������$1'�1'�+'��&�������������������������

$SSHQGL[��%

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ���



%�� 3DUDPHWHU�*URXSV
3DUDPHWHU
*URXS 1DPH 3DJH

�

3DUDPHWHU
*URXS 1DPH 3DJH

$� ,QLWLDOL]DWLRQ ��� +� 6HULDO�&RPPXQLFDWLRQV�6HWXS ���
E� 6HTXHQFH ��� /� 0RWRU�2YHUORDG ���
E� '&�,QMHFWLRQ�%UDNLQJ ��� /� 3RZHU�/RVV�5LGH�7KUX ���
&� $FFHOHUDWLRQ�'HFHOHUDWLRQ�7LPH ��� /� 6WDOO�3UHYHQWLRQ ���
&� 6�&XUYH�$FFHO�'HFHO ��� /� 5HIHUHQFH�'HWHFWLRQ ���
&� 0RWRU�6OLS�&RPSHQVDWLRQ ��� /� )DXOW�5HVWDUW ���
&� 0RWRU�7RUTXH�&RPSHQVDWLRQ ��� /� 2YHUWRUTXH�'HWHFWLRQ ���
&� &DUULHU�)UHTXHQF\ ��� /� +DUGZDUH�3URWHFWLRQ ���
G� )UHTXHQF\�5HIHUHQFH ��� Q� +XQWLQJ�3UHYHQWLRQ ���
G� 5HIHUHQFH�/LPLWV ��� Q� 2YHUH[FLWDWLRQ�%UDNLQJ ���
G� -XPS�)UHTXHQFLHV ��� R� 0RQLWRU�'LVSOD\�6HOHFWLRQ ���
G� )UHTXHQF\�5HIHUHQFH�+ROG ��� R� 2SHUDWRU�.H\SDG�)XQFWLRQV ���
(� 9�I�3DWWHUQ ��� R� &RS\�)XQFWLRQ ���
(� 0RWRU�6HWXS ��� R� 0DLQWHQDQFH�)XQFWLRQV ���
+� 'LJLWDO�,QSXWV ��� 8� 6WDWXV�0RQLWRU ���
+� 'LJLWDO�2XWSXWV ��� 8� )DXOW�+LVWRU\ ���
+� $QDORJ�,QSXWV ��� 8� 0DLQWHQDQFH�0RQLWRU ���
+� $QDORJ�2XWSXWV ���

%�� 3DUDPHWHU�*URXSV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



%�� 3DUDPHWHU�7DEOH

� $��,QLWLDOL]DWLRQ�3DUDPHWHUV
7KH�$�SDUDPHWHU�JURXS�FUHDWHV�WKH�RSHUDWLQJ�HQYLURQPHQW�IRU�WKH�GULYH��7KLV�LQFOXGHV�WKH�SDUDPHWHU�$FFHVV�/HYHO��DQG
3DVVZRUG�

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

$���,QLWLDOL]DWLRQ�3DUDPHWHUV
8VH�$��SDUDPHWHUV�WR�FRQILJXUH�WKH�EDVLF�HQYLURQPHQW�IRU�GULYH�RSHUDWLRQ�

$����
���!

$FFHVV�/HYHO
6HOHFWLRQ�

6HOHFWV�ZKLFK�SDUDPHWHUV�DUH�DFFHVVLEOH�YLD�WKH�GLJLWDO�RSHUDWRU�
���2SHUDWLRQ�RQO\
���$GYDQFHG�$FFHVV�/HYHO

���� � 2 ���

$���� ,QLWLDOL]H
3DUDPHWHUV�

5HVHWV�DOO�SDUDPHWHUV�WR�IDFWRU\�GHIDXOW�VHWWLQJV���,QLWLDOL]HV�WKH
GULYH�WKHQ�UHWXUQV�$�����WR���
���1R�,QLWLDOL]H
��������:LUH�,QLWLDOL]DWLRQ
��������:LUH�,QLWLDOL]DWLRQ

��WR����� � 2 ��� ��

8��PRQLWRUV�DUH�QRW�UHVHW�ZKHQ�SHUIRUPLQJ
LQLWLDOL]DWLRQ�

$���� 3DVVZRUG����

:KHQ�WKH�YDOXH�VHW�LQWR�$�����GRHV�QRW�PDWFK�WKH�YDOXH�VHW�LQWR
$������SDUDPHWHUV�$�����DQG�$�����FDQQRW�EH�FKDQJHG�

��WR����� � 2 ��� ��

$���� 3DVVZRUG���

��WR����� � 2 ��� ��
7KLV�SDUDPHWHU�LV�KLGGHQ�IURP�YLHZ��7R�DFFHVV
$������ILUVW�GLVSOD\�$������7KHQ�SUHVV�WKH�6723
NH\�ZKLOH�KROGLQJ�GRZQ�WKH�XS�DUURZ�NH\�
3DUDPHWHU�$�����ZLOO�DSSHDU�

���! 3DUDPHWHU�FDQ�EH�FKDQJHG�GXULQJ�UXQ�

� E��$SSOLFDWLRQ
$SSOLFDWLRQ�SDUDPHWHUV�FRQILJXUH�WKH�5XQ�&RPPDQG�6RXUFH��'&�,QMHFWLRQ�%UDNLQJ��DQG�RWKHU�DSSOLFDWLRQ�UHODWHG�VHWWLQJV�

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

E���2SHUDWLRQ�0RGH�6HOHFWLRQ
8VH�E��SDUDPHWHUV�WR�FRQILJXUH�WKH�RSHUDWLRQ�PRGH�

E����
)UHTXHQF\
5HIHUHQFH
6HOHFWLRQ�

6HOHFWV�WKH�IUHTXHQF\�UHIHUHQFH�LQSXW�VRXUFH�
���2SHUDWRU���'LJLWDO�SUHVHW�VSHHG�G�����WR�G����
���7HUPLQDOV���$QDORJ�LQSXW�WHUPLQDO�$�
���0(02%86�0RGEXV�FRPPXQLFDWLRQV��RSWLRQ�
���3RWHQWLRPHWHU��RSWLRQ�

��WR�� � 6 ��� ��

E���� 5XQ�&RPPDQG
6HOHFWLRQ�

6HOHFWV�WKH�UXQ�FRPPDQG�LQSXW�VRXUFH�
���2SHUDWRU���581�DQG�6723�NH\V�RQ�WKH�GLJLWDO�RSHUDWRU
���'LJLWDO�LQSXW�WHUPLQDOV
���0(02%86�0RGEXV�FRPPXQLFDWLRQV��RSWLRQ�

��WR�� � 6 ��� ��

E���� 6WRSSLQJ�0HWKRG
6HOHFWLRQ�

6HOHFWV�WKH�VWRSSLQJ�PHWKRG�ZKHQ�WKH�UXQ�FRPPDQG�LV�UHPRYHG�
���5DPS�WR�6WRS
���&RDVW�WR�6WRS

���� � 6 ��� ��

E���� 5HYHUVH�2SHUDWLRQ
6HOHFWLRQ�

3HUPLWV�RU�SURKLELWV�UHYHUVH�RSHUDWLRQ�
���5HYHUVH�HQDEOHG�
���5HYHUVH�GLVDEOHG�

���� � 2 ��� ��

E���� /2&$/�5(027(
5XQ�6HOHFWLRQ�

'HWHUPLQHV�WKH�RSHUDWLRQ�ZKHQ�WKH�5XQ�FRPPDQG�VRXUFH�LV
VZLWFKHG�IURP�/2&$/�WR�5(027(�RU�EHWZHHQ�5(027(�DQG
0(02%86�0RGEXV�FRPPXQLFDWLRQ�
���([WHUQDO�5XQ�FRPPDQG�KDV�WR�EH�F\FOHG�DW�WKH�QHZ�VRXUFH�WR�EH
DFWLYDWHG�
���([WHUQDO�5XQ�FRPPDQG�DW�QHZ�VRXUFH�LV�DFFHSWHG�LPPHGLDWHO\�

���� � 2 ��� ��

E����
5XQ�&RPPDQG
6HOHFWLRQ�ZKLOH�LQ
3URJUDPPLQJ
0RGH

���5XQ�FRPPDQG�DFFHSWHG�RQO\�LQ�WKH�RSHUDWLRQ�PHQX�
���5XQ�FRPPDQG�DFFHSWHG�LQ�DOO�PHQXV�
���3URKLELW�HQWHULQJ�3URJUDPPLQJ�0RGH�GXULQJ�5XQ

��WR�� � 2 ��� ��

E���� 3KDVH�2UGHU
6HOHFWLRQ

6HWV�WKH�SKDVH�RUGHU�IRU�GULYH�RXWSXW�WHUPLQDOV�8�7���9�7��DQG�:�
7��
����6WDQGDUG
����6ZLWFK�SKDVH�RUGHU

���� � 2 �&� ��

E���� 5XQ�&RPPDQG�DW
3RZHU�8S�

'HWHUPLQHV�WKH�RSHUDWLRQ�ZKHQ�D�5XQ�FRPPDQG�LV�DFWLYH�DW�SRZHU
XS�RI�WKH�GULYH�
���5XQ�FRPPDQG�QRW�LVVXHG��QHHGV�WR�EH�F\FOHG
���5XQ�FRPPDQG�LVVXHG��PRWRU�RSHUDWLRQ�VWDUW

���� � 2 �&� ��

E���'&�,QMHFWLRQ�%UDNLQJ
8VH�E��SDUDPHWHUV�WR�FRQILJXUH�'&�,QMHFWLRQ�%UDNLQJ�RSHUDWLRQ

E����� '&�,QMHFWLRQ
%UDNLQJ�&XUUHQW�

6HWV�WKH�'&�,QMHFWLRQ�%UDNLQJ�FXUUHQW�DV�D�SHUFHQWDJH�RI�WKH�GULYH
UDWHG�FXUUHQW� ��WR��� ��� 2 ��$ ��

%�� 3DUDPHWHU�7DEOH
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1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

E�����
'&�,QMHFWLRQ
%UDNLQJ�7LPH�'&
([FLWDWLRQ�7LPH�DW
6WDUW�

6HWV�'&�,QMHFWLRQ�%UDNLQJ�WLPH�DW�VWDUW��'LVDEOHG�ZKHQ�VHW�WR�����
VHFRQGV�

�����WR
����� �����V 2 ��% ��

E�����
'&�,QMHFWLRQ
%UDNLQJ�7LPH�DW
6WRS�

6HWV�'&�,QMHFWLRQ�%UDNLQJ�WLPH�DW�VWRS�
:KHQ�E����� ����WKLV�SDUDPHWHU�VHWV�WKH�DPRXQW�RI�'&�,QMHFWLRQ
WLPH�DSSOLHG�WR�WKH�PRWRU�DW�WKH�HQG�RI�WKH�GHFHO�UDPS��'LVDEOHG
ZKHQ�VHW�WR������

�����WR
����� �����V 2 ��& ��

� &��7XQLQJ�
&�SDUDPHWHUV�DUH�XVHG�WR�DGMXVW�WKH�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�WLPHV��6�FXUYHV��VOLS�DQG�WRUTXH�FRPSHQVDWLRQ�IXQFWLRQV
DQG�FDUULHU�IUHTXHQF\�VHOHFWLRQV�

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

&���$FFHOHUDWLRQ�DQG�'HFHOHUDWLRQ�7LPHV
8VH�&��SDUDPHWHUV�WR�FRQILJXUH�PRWRU�DFFHOHUDWLRQ�DQG�GHFHOHUDWLRQ�

&����
���!

$FFHOHUDWLRQ�7LPH
�� 6HWV�WKH�WLPH�WR�DFFHOHUDWH�IURP���WR�PD[LPXP�IUHTXHQF\�

����WR
������ �����V

6 ��� ��

&����
���!

'HFHOHUDWLRQ�7LPH
�� 6HWV�WKH�WLPH�WR�GHFHOHUDWH�IURP�PD[LPXP�IUHTXHQF\�WR��� 6 ��� ��

&����
���!

$FFHOHUDWLRQ�7LPH
��

6HWV�WKH�WLPH�WR�DFFHOHUDWH�IURP���WR�PD[LPXP�IUHTXHQF\�ZKHQ
$FFHO�'HFHO�WLPHV���DUH�VHOHFWHG�E\�D�GLJLWDO�LQSXW� 2 ��� ��

&����
���!

'HFHOHUDWLRQ�7LPH
��

6HWV�WKH�WLPH�WR�GHFHOHUDWH�IURP�PD[LPXP�IUHTXHQF\�WR���ZKHQ
$FFHO�'HFHO�WLPHV���DUH�VHOHFWHG�E\�D�GLJLWDO�LQSXW� 2 ��� ��

&����� )DVW�6WRS�7LPH�
6HWV�WKH�WLPH�WR�GHFHOHUDWH�IURP�PD[LPXP�IUHTXHQF\�WR���IRU�WKH
PXOWL�IXQFWLRQ�LQSXW�IDVW�VWRS�IXQFWLRQ�
1RWH��7KLV�SDUDPHWHU�LV�DOVR�XVHG�E\�VHOHFWLQJ�³)DVW�6WRS´�DV�D�6WRS
0HWKRG�ZKHQ�D�IDXOW�LV�GHWHFWHG�

2 ��� ��

&���6�&XUYH�&KDUDFWHULVWLFV
8VH�&��SDUDPHWHUV�WR�FRQILJXUH�6�FXUYH�RSHUDWLRQ�

&�����
6�&XUYH
&KDUDFWHULVWLF�DW
$FFHO�6WDUW�

7KH�6�FXUYH�FDQ�EH�FRQWUROOHG�LQ�WKH�IRXU�SRLQWV�VKRZQ�EHORZ�

5XQ�
FRPPDQG

2XWSXW�
IUHTXHQF\

7LPH

&����
&����

&���� &����

21 2))

6�FXUYH�LV�XVHG�WR�IXUWKHU�VRIWHQ�WKH�VWDUWLQJ�DQG�VWRSSLQJ�UDPS��7KH
ORQJHU�WKH�6�FXUYH�WLPH��WKH�VRIWHU�WKH�VWDUWLQJ�DQG�VWRSSLQJ�UDPS�

�����WR
����� �����V 2 ��% ��

&�����
6�&XUYH
&KDUDFWHULVWLF�DW
$FFHO�(QG�

�����WR
����� �����V 2 ��& ��

&�����
6�&XUYH
&KDUDFWHULVWLF�DW
'HFHO�6WDUW�

�����WR
����� �����V 2 ��' ��

&�����
6�&XUYH
&KDUDFWHULVWLF�DW
'HFHO�(QG�

�����WR
����� �����V 2 ��( ��

&���6OLS�&RPSHQVDWLRQ
8VH�&��SDUDPHWHUV�WR�FRQILJXUH�WKH�VOLS�FRPSHQVDWLRQ�IXQFWLRQ�

&����
���!

6OLS�&RPSHQVDWLRQ
*DLQ�

6HWV�WKH�VOLS�FRPSHQVDWLRQ�JDLQ��'HFLGHV�IRU�ZKDW�DPRXQW�WKH�RXWSXW
IUHTXHQF\�LV�ERRVWHG�LQ�RUGHU�WR�FRPSHQVDWH�WKH�VOLS�
1RWH��$GMXVWPHQW�LV�QRW�QRUPDOO\�UHTXLUHG�

����WR���� ��� 2 ��) ��

&�����
6OLS�&RPSHQVDWLRQ
3ULPDU\�'HOD\
7LPH�

$GMXVWV�WKH�VOLS�FRPSHQVDWLRQ�IXQFWLRQ�GHOD\�WLPH�
'HFUHDVH�WKH�VHWWLQJ�ZKHQ�WKH�VOLS�FRPSHQVDWLRQ�UHVSRQVH�LV�WRR
VORZ��LQFUHDVH�LW�ZKHQ�WKH�VSHHG�LV�QRW�VWDEOH�

��WR������ ����
PV 2 ��� ��

&���7RUTXH�&RPSHQVDWLRQ
8VH�&��SDUDPHWHUV�WR�FRQILJXUH�7RUTXH�&RPSHQVDWLRQ�IXQFWLRQ�

&����
���!

7RUTXH
&RPSHQVDWLRQ
*DLQ�

6HWV�WKH�JDLQ�IRU�WKH�DXWRPDWLF�WRUTXH��YROWDJH��ERRVW�IXQFWLRQ�DQG
KHOSV�WR�SURGXFH�EHWWHU�VWDUWLQJ�WRUTXH�
,QFUHDVH�WKLV�VHWWLQJ�ZKHQ�XVLQJ�D�ORQJ�PRWRU�FDEOH�RU�ZKHQ�WKH
PRWRU�LV�VLJQLILFDQWO\�VPDOOHU�WKDQ�WKH�GULYH�FDSDFLW\�
'HFUHDVH�WKLV�VHWWLQJ�ZKHQ�PRWRU�RVFLOODWLRQ�RFFXUV��6HW�WKH�YDOXH
VR�WKDW�WKH�FXUUHQW�DW�ORZ�VSHHG�GRHV�QRW�H[FHHGV�WKH�GULYH�UDWHG
FXUUHQW�

�����WR
���� ���� 2 ��� ��

&���&DUULHU�)UHTXHQF\
8VH�&��SDUDPHWHUV�WR�FRQILJXUH�WKH�FDUULHU�IUHTXHQF\�GULYH�VHWWLQJV�

&����� 1RUPDO�+HDY\
'XW\�6HOHFWLRQ

6HOHFWV�WKH�ORDG�UDWLQJ�IRU�WKH�GULYH�
���+HDY\�'XW\��+'��IRU�FRQVWDQW�WRUTXH�DSSOLFDWLRQV�
���1RUPDO�'XW\��1'��IRU�YDULDEOH�WRUTXH�DSSOLFDWLRQV�
7KLV�VHWWLQJ�DIIHFWV�WKH�5DWHG�RXWSXW�FXUUHQW�DQG�RYHUORDG�WROHUDQFH
RI�WKH�GULYH�

���� � 6 ��� ��
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1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

&����� &DUULHU�)UHTXHQF\
6HOHFWLRQ�

6HOHFWV�WKH�FDUULHU�IUHTXHQF\
��������N+]
��������N+]
��������N+]
���������N+]
���������N+]
���������N+]
����6ZLQJ�3:0
��WR�(���1R�VHWWLQJ�SRVVLEOH
)���8VHU�GHILQHG��GHWHUPLQHG�E\�&�����WKURXJK�&�����

��WR�) ���! 6 ��� ��

&����� &DUULHU�)UHTXHQF\
8SSHU�/LPLW�

&�����DQG�&�����VHW�XSSHU�DQG�ORZHU�OLPLWV�IRU�WKH�FDUULHU
IUHTXHQF\�

FDUULHU�IUHTXHQF\

(����
PD[�RXWSXW�
IUHTXHQF\

RXWSXW�IUHTXHQF\
î��&������î�.

RXWSXW�
IUHTXHQF\

&����

&����

7KH�FRHIILFLHQW�.�GHSHQGV�RQ�&�����
&������������N+]��.� ��
�����N+]�!�&�����������N+]��.� ��
����N+]�!�&������.� ��
:KHQ�&����������&�����LV�GLVDEOHG��PDNHV�WKH�FDUULHU�IUHTXHQF\
&�����YDOXH��

����WR����� ��! 2 ��� ��

&����� &DUULHU�)UHTXHQF\
/RZHU�/LPLW� ����WR����� ��! 2 ��� ��

&����� &DUULHU�)UHTXHQF\
3URSRUWLRQDO�*DLQ�

6HWV�WKH�UHODWLRQVKLS�RI�RXWSXW�IUHTXHQF\�WR�FDUULHU�IUHTXHQF\�ZKHQ
&����� �)� ���WR��� ��! 2 ��� ��

��! 'HIDXOW�VHWWLQJ�YDOXH�LV�GHSHQGHQW�RQ�SDUDPHWHU�&������&DUULHU�)UHTXHQF\�6HOHFWLRQ�
���! 3DUDPHWHU�FDQ�EH�FKDQJHG�GXULQJ�UXQ�
���! 'HIDXOW�VHWWLQJ�YDOXH�LV�GHSHQGHQW�RQ�SDUDPHWHU�R������'ULYH�0RGHO�6HOHFWLRQ�DQG�&������'ULYH�'XW\�6HOHFWLRQ�

� G��5HIHUHQFHV�
5HIHUHQFH�SDUDPHWHUV�DUH�XVHG�WR�VHW�WKH�YDULRXV�IUHTXHQF\�UHIHUHQFH�YDOXHV�GXULQJ�RSHUDWLRQ�

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

G���)UHTXHQF\�5HIHUHQFH
8VH�G��SDUDPHWHUV�WR�FRQILJXUH�WKH�GULYH�IUHTXHQF\�UHIHUHQFH�

G����
���!

)UHTXHQF\
5HIHUHQFH��� )UHTXHQF\�UHIHUHQFH

�����WR
�������+]

���!

�����+] 6 ��� ��

G����
���!

)UHTXHQF\
5HIHUHQFH���

)UHTXHQF\�UHIHUHQFH�ZKHQ�GLJLWDO�LQSXW��0XOWL�6WHS�6SHHG
5HIHUHQFH�����+����� ����LV�RQ� �����+] 6 ��� ��

G����
���!

)UHTXHQF\
5HIHUHQFH���

)UHTXHQF\�UHIHUHQFH�ZKHQ�GLJLWDO�LQSXW��0XOWL�6WHS�6SHHG
5HIHUHQFH��´��+����� ����LV�RQ� �����+] 6 ��� ��

G����
���!

)UHTXHQF\
5HIHUHQFH���

)UHTXHQF\�UHIHUHQFH�ZKHQ�GLJLWDO�LQSXWV��0XOWL�6WHS�6SHHG
5HIHUHQFH��������+����� ���DQG����DUH�RQ� �����+] 6 ��� ��

G����
���!

)UHTXHQF\
5HIHUHQFH���

)UHTXHQF\�UHIHUHQFH�ZKHQ�GLJLWDO�LQSXW��0XOWL�6WHS�6SHHG
5HIHUHQFH�����+����� ����LV�RQ� �����+] 2 ��� ��

G����
���!

)UHTXHQF\
5HIHUHQFH���

)UHTXHQF\�UHIHUHQFH�ZKHQ�GLJLWDO�LQSXWV��0XOWL�6WHS�6SHHG
5HIHUHQFH���������+����� ���DQG����DUH�RQ� �����+] 2 ��� ��

G����
���!

)UHTXHQF\
5HIHUHQFH���

)UHTXHQF\�UHIHUHQFH�ZKHQ�GLJLWDO�LQSXWV��0XOWL�6WHS�6SHHG
5HIHUHQFH��������+����� ���DQG����DUH�RQ� �����+] 2 ��� ��

G����
���!

)UHTXHQF\
5HIHUHQFH���

)UHTXHQF\�UHIHUHQFH�ZKHQ�PXOWL�IXQFWLRQ�LQSXW��0XOWL�6WHS�VSHHG
UHIHUHQFH�����������+����� ����������DUH�RQ� �����+] 2 ��� ��

G����
���!

-RJ�)UHTXHQF\
5HIHUHQFH�

)UHTXHQF\�UHIHUHQFH�ZKHQ�GLJLWDO�LQSXWV��-RJ�)UHTXHQF\
5HIHUHQFH����)RUZDUG�-RJ��RU��5HYHUVH�-RJ���DUH�RQ� �����+] 6 ��� ��

G���)UHTXHQF\�8SSHU�DQG�/RZHU�/LPLWV
8VH�G��SDUDPHWHUV�WR�FRQILJXUH�WKH�IUHTXHQF\�UHIHUHQFH�OLPLWV�

G�����
)UHTXHQF\
5HIHUHQFH�8SSHU
/LPLW�

6HWV�WKH�IUHTXHQF\�UHIHUHQFH�XSSHU�OLPLW�DV�D�SHUFHQWDJH�RI
PD[LPXP�RXWSXW�IUHTXHQF\��(�������2XWSXW�VSHHG�LV�OLPLWHG�WR�WKLV
YDOXH�HYHQ�LI�WKH�IUHTXHQF\�UHIHUHQFH�LV�KLJKHU��7KLV�OLPLW�DSSOLHV
WR�DOO�IUHTXHQF\�UHIHUHQFH�VRXUFHV�

����WR������ ������ 2 ��� ��

G�����
)UHTXHQF\
5HIHUHQFH�/RZHU
/LPLW�

6HWV�WKH�IUHTXHQF\�UHIHUHQFH�ORZHU�OLPLW�DV�D�SHUFHQWDJH�RI
PD[LPXP�RXWSXW�IUHTXHQF\��(�������2XWSXW�VSHHG�LV�OLPLWHG�WR�WKLV
YDOXH�HYHQ�LI�WKH�IUHTXHQF\�UHIHUHQFH�LV�ORZHU��7KLV�OLPLW�DSSOLHV�WR
DOO�IUHTXHQF\�UHIHUHQFH�VRXUFHV�

����WR������ ���� 2 ��$ ��

G���-XPS�)UHTXHQF\
8VH�G��SDUDPHWHUV�WR�FRQILJXUH�WKH�GULYH�-XPS�)UHTXHQF\�VHWWLQJV�

%�� 3DUDPHWHU�7DEOH
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1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

G����� -XPS�)UHTXHQF\��� G�����WR�G�����DOORZ�SURJUDPPLQJ�RI�WKUHH�SURKLELWHG�IUHTXHQF\
UHIHUHQFH�SRLQWV�IRU�HOLPLQDWLQJ�SUREOHPV�ZLWK�UHVRQDQW�YLEUDWLRQ
RI�WKH�PRWRU�PDFKLQH��7KLV�IHDWXUH�GRHV�QRW�HOLPLQDWH�WKH�VHOHFWHG
IUHTXHQF\�YDOXHV��EXW�DFFHOHUDWHV�DQG�GHFHOHUDWHV�WKH�PRWRU�WKURXJK
WKH�SURKLELWHG�EDQGZLGWK�
7KH�SDUDPHWHUV�PXVW�EH�DFFRUGLQJ�WR�WKH�UXOH
G�������G������

����WR������

����+] 2 ��� ��

G����� -XPS�)UHTXHQF\��� ����+] 2 ��� ��

G����� -XPS�)UHTXHQF\
:LGWK�

7KLV�SDUDPHWHU�VHWV�WKH�GHDG�EDQG�ZLGWK�DURXQG�HDFK�VHOHFWHG
SURKLELWHG�IUHTXHQF\�UHIHUHQFH�SRLQW��7KH�EDQGZLGWK�EHFRPHV�WKH
GHVLJQDWHG�-XPS�IUHTXHQF\��SOXV�RU�PLQXV�G�����

����WR����� ����+] 2 ��� ��

G���)UHTXHQF\�5HIHUHQFH�+ROG
8VH�G��SDUDPHWHUV�WR�FRQILJXUH�WKH�GULYH�IUHTXHQF\�UHIHUHQFH�KROG�IXQFWLRQ�

G�����
)UHTXHQF\
5HIHUHQFH�+ROG
)XQFWLRQ�6HOHFWLRQ�

'HWHUPLQHV�LI�WKH�IUHTXHQF\�UHIHUHQFH�RU�IUHTXHQF\�UHIHUHQFH�ELDV
LV�VDYHG�ZKHQ�WKH�5XQ�FRPPDQG�LV�UHPRYHG�RU�WKH�SRZHU�JRHV�RII�
���'LVDEOHG
���(QDEOHG
7KLV�SDUDPHWHU�LV�HIIHFWLYH�ZKHQ�WKH�PXOWL�IXQFWLRQ�LQSXWV�³$FFHO�
'HFHO�5DPS�+ROG´�RU�³8S�'RZQ´�FRPPDQGV�DUH�VHOHFWHG��+��
��� �$�RU��������

���� � 2 ��� ��

���! 5DQJH�XSSHU�OLPLW�LV�GHSHQGHQW�RQ�SDUDPHWHUV�(������0D[LPXP�2XWSXW�)UHTXHQF\��DQG�G������)UHTXHQF\�5HIHUHQFH�8SSHU�/LPLW�
���! 3DUDPHWHU�FDQ�EH�FKDQJHG�GXULQJ�UXQ�

� (��0RWRU�3DUDPHWHUV
(�SDUDPHWHUV�VHW�9�I�FKDUDFWHULVWLFV�DQG�PRWRU�UHODWHG�GDWD�

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

(���9�I�3DWWHUQ�&KDUDFWHULVWLFV
8VH�(��SDUDPHWHUV�WR�VHW�9�I�FKDUDFWHULVWLFV�IRU�WKH�PRWRU�

(�����
���!

,QSXW�9ROWDJH
6HWWLQJ�

7KLV�SDUDPHWHU�PXVW�EH�VHW�WR�WKH�SRZHU�VXSSO\�YROWDJH�
:$51,1*��'ULYH�LQSXW�YROWDJH��QRW�PRWRU�YROWDJH��PXVW�EH�VHW
LQ�(�����IRU�WKH�SURWHFWLYH�IHDWXUHV�RI�WKH�GULYH�WR�IXQFWLRQ�SURSHUO\�
IDLOXUH�WR�GR�VR�PD\�UHVXOW�LQ�HTXLSPHQW�GDPDJH�DQG�RU�GHDWK�RU
SHUVRQDO�LQMXU\�

����WR���� ��� 6 ��� ��

(����� 0D[�2XWSXW
)UHTXHQF\� 7R�VHW�OLQHDU�9�I�FKDUDFWHULVWLFV��VHW�WKH�VDPH�YDOXHV�IRU�(�����DQG

(������,Q�WKLV�FDVH��WKH�VHWWLQJ�IRU�(�����ZLOO�EH�GLVUHJDUGHG��(QVXUH
WKDW�WKH�IRXU�IUHTXHQFLHV�DUH�VHW�DFFRUGLQJ�WR�WKHVH�UXOHV�
(�������(����!�(�������(����

(����

(����

(����

(���� (���� (���� (����

9$&UPV�2XW��9�

�)UHTXHQF\��+]�

�����WR
����� ���+] 6 ��� ��

(����
���!

0D[�2XWSXW
9ROWDJH� ����WR������ ����9 6 ��� ��

(����� %DVH�)UHTXHQF\� ����WR
(���� ���+] 2 ��� ��

(����� 0LG�2XWSXW
)UHTXHQF\�

����WR
(���� ����+] 2 ��� ��

(����
���!

0LG�2XWSXW
)UHTXHQF\�9ROWDJH� ����WR������ �����9 2 ��� ��

(����� 0LQLPXP�2XWSXW
)UHT��

����WR
(���� ����+] 6 ��� ��

(����
���!

0LQLPXP�2XWSXW
)UHT��9ROWDJH� ����WR������ �����9 2 ��� ��

(���0RWRU�3DUDPHWHUV
8VH�(��SDUDPHWHUV�WR�VHW�PRWRU�UHODWHG�GDWD�

(����� 0RWRU�5DWHG
&XUUHQW� 6HWV�WKH�PRWRU�QDPHSODWH�IXOO�ORDG�FXUUHQW�LQ�DPSHUHV��$��

���WR�����
RI�GULYH
UDWHG
FXUUHQW

���! 6 ��( ��

(����� 0RWRU�5DWHG�6OLS� 6HWV�WKH�PRWRU�UDWHG�VOLS�LQ�+HUW]� �����WR
�����

���! 2 ��) ��

(����� 0RWRU�1R�/RDG
&XUUHQW� 6HWV�WKH�PDJQHWL]LQJ�FXUUHQW�RI�WKH�PRWRU�LQ�$PSHUH� ��WR�OHVV

WKDQ�(����
���! 2 ��� ��

(�����
0RWRU
/LQH�WR�/LQH
5HVLVWDQFH�

6HWV�WKH�SKDVH�WR�SKDVH�PRWRU�UHVLVWDQFH�LQ�RKPV�
������WR
������
���!

���! 2 ��� ��

���! 9DOXHV�VKRZQ�KHUH�DUH�IRU�����9�FODVV�GULYHV��'RXEOH�WKH�YDOXH�ZKHQ�XVLQJ�D�����9�FODVV�GULYH�
���! 6HWWLQJ�UDQJH�EHFRPHV������WR��������IRU�GULYHV�����N:�DQG�VPDOOHU�
���! 'HIDXOW�VHWWLQJ�YDOXH�LV�GHSHQGHQW�RQ�SDUDPHWHU�R������'ULYH�0RGHO�6HOHFWLRQ�DQG�&������'ULYH�'XW\�6HOHFWLRQ�
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� +�3DUDPHWHUV��0XOWL�)XQFWLRQ�7HUPLQDOV
+�SDUDPHWHUV�DVVLJQ�IXQFWLRQV�WR�WKH�PXOWL�IXQFWLRQ�LQSXW�DQG�RXWSXW�WHUPLQDOV�

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

+���0XOWL�)XQFWLRQ�'LJLWDO�,QSXW
+��SDUDPHWHUV�WR�DVVLJQ�IXQFWLRQV�WR�WKH�PXOWL�IXQFWLRQ�GLJLWDO�LQSXW�WHUPLQDOV��8QXVHG�WHUPLQDOV�VKRXOG�EH�VHW�WR��)��

+�����
0XOWL�)XQFWLRQ�'LJLWDO�,QSXW
7HUPLQDO�6��)XQFWLRQ
6HOHFWLRQ�

$VVLJQV�D�IXQFWLRQ�WR�WKH�PXOWL�IXQFWLRQ�GLJLWDO�LQSXWV�
5HIHU�WR�+��0XOWL�)XQFWLRQ�'LJLWDO�,QSXW�6HOHFWLRQV�RQ
SDJH�����IRU�D�GHVFULSWLRQ�RI�VHWWLQJ�YDOXHV�

��WR���
�� 2 ��� ��

+�����
0XOWL�)XQFWLRQ�'LJLWDO�,QSXW
7HUPLQDO�6��)XQFWLRQ
6HOHFWLRQ�

�� 2 ��� ��

+�����
0XOWL�)XQFWLRQ�'LJLWDO�,QSXW
7HUPLQDO�6��)XQFWLRQ
6HOHFWLRQ�

��WR���

�� 2 ��� ��

+�����
0XOWL�)XQFWLRQ�'LJLWDO�,QSXW
7HUPLQDO�6��)XQFWLRQ
6HOHFWLRQ�

�� 2 ��� ��

+�����
0XOWL�)XQFWLRQ�'LJLWDO�,QSXW
7HUPLQDO�6��)XQFWLRQ
6HOHFWLRQ�

�����
���! 2 ��� ��

���! 3DUHQWKHWLFDO�YDOXH�LV�WKH�GHIDXOW�ZKHQ�SDUDPHWHU�$����� ��������:LUH�,QLWLDOL]DWLRQ�

+��0XOWL�)XQFWLRQ�'LJLWDO�,QSXW�6HOHFWLRQV
+����
6HWWLQJ )XQFWLRQ 'HVFULSWLRQ 3DJH

� ��:LUH�6HTXHQFH� &ORVHG��5HYHUVH�URWDWLRQ��RQO\�LI�WKH�GULYH�LV�VHW�XS�IRU���:LUH�VHTXHQFH� ��

� /2&$/�5(027(�6HOHFWLRQ� 2SHQ��5(027(��5XQ�DQG�IUHTXHQF\�UHIHUHQFH�VRXUFH�VHW�LQ�E�������
&ORVHG��/2&$/��/('�RSHUDWRU�LV�UXQ�DQG�UHIHUHQFH�VRXUFH ��

� 6HULDO�&RPPXQLFDWLRQ�5HIHUHQFH
6HOHFWLRQ�

2SHQ��5(027(��5XQ�DQG�IUHTXHQF\�UHIHUHQFH�VRXUFH�VHW�LQ�E�������
&ORVHG��0(02%86�0RGEXV�&RPPXQLFDWLRQ ��

� 0XOWL�6WHS�6SHHG�5HIHUHQFH���
8VHG�WR�VHOHFW�0XOWL�6WHS�6SHHGV�VHW�LQ�G�����WR�G����

��
� 0XOWL�6WHS�6SHHG�5HIHUHQFH��� ��
� 0XOWL�6WHS�6SHHG�5HIHUHQFH��� ��

� -RJ�5HIHUHQFH�6HOHFWLRQ�
2SHQ��6HOHFWHG�VSHHG�UHIHUHQFH
&ORVHG��-RJ�)UHTXHQF\�UHIHUHQFH��G�������-RJ�KDV�SULRULW\�RYHU�DOO�RWKHU
UHIHUHQFH�VRXUFHV�

��

� $FFHO�'HFHO�7LPH��� 8VHG�WR�VZLWFK�EHWZHHQ�$FFHO�'HFHO�7LPH���DQG�� ��

� %DVHEORFN�&RPPDQG��1�2��� 2SHQ��1RUPDO�RSHUDWLRQ
&ORVHG��1R�GULYH�RXWSXW ��

� %DVHEORFN�&RPPDQG��1�&��� 2SHQ��1R�GULYH�RXWSXW
&ORVHG��1RUPDO�RSHUDWLRQ ��

$ $FFHO�'HFHO�5DPS�+ROG� &ORVHG��7KH�GULYH�SDXVHV�GXULQJ�DFFHOHUDWLRQ�RU�GHFHOHUDWLRQ�DQG�PDLQWDLQV�WKH
RXWSXW�IUHTXHQF\� ��

) 1RW�XVHG 6HOHFW�WKLV�VHWWLQJ�ZKHQ�QRW�XVLQJ�WKH�WHUPLQDO�RU�ZKHQ�XVLQJ�WKH�WHUPLQDO�LQ�D
SDVV�WKURXJK�PRGH� ��

�� 8S�&RPPDQG� 2SHQ��0DLQWDLQV�WKH�FXUUHQW�IUHTXHQF\�UHIHUHQFH
&ORVHG��,QFUHDVHV�RU�GHFUHDVHV�WKH�FXUUHQW�IUHTXHQF\�UHIHUHQFH�
(QVXUH�WKDW�WKH�LQFUHDVH�DQG�GHFUHDVH�FRPPDQGV�DUH�VHW�LQ�FRQMXQFWLRQ�ZLWK�RQH
DQRWKHU�

��

�� 'RZQ�&RPPDQG� ��

�� )DXOW�5HVHW� &ORVHG��5HVHWV�IDXOWV�LI�WKH�FDXVH�LV�FOHDUHG�DQG�WKH�5XQ�FRPPDQG�LV�UHPRYHG� ��

�� )DVW�6WRS��1�2��� &ORVHG��'HFHOHUDWHV�DW�WKH�)DVW�6WRS�WLPH�&�����
7R�UHVWDUW�WKH�)DVW�6WRS�LQSXW�PXVW�EH�UHOHDVHG�DQG�5XQ�PXVW�EH�F\FOHG� ��

�� )DVW�VWRS��1�&��� 2SHQ��'HFHOHUDWHV�DFFRUGLQJ�WR�&������)DVW�VWRS�7LPH� ��

���WR��) ([WHUQDO�)DXOW��

����1�2���$OZD\V�'HWHFWHG��5DPS�7R�6WRS
����1�&���$OZD\V�'HWHFWHG��5DPS�7R�6WRS
����1�2���'XULQJ�5XQ��5DPS�7R�6WRS
����1�&���'XULQJ�5XQ��5DPS�7R�6WRS
����1�2���$OZD\V�'HWHFWHG��&RDVW�7R�6WRS
����1�&���$OZD\V�'HWHFWHG��&RDVW�7R�6WRS
����1�2���'XULQJ�5XQ��&RDVW�7R�6WRS
����1�&���'XULQJ�5XQ��&RDVW�7R�6WRS
����1�2���$OZD\V�'HWHFWHG��)DVW�VWRS
����1�&���$OZD\V�'HWHFWHG��)DVW�VWRS
�$��1�2���'XULQJ�5XQ��)DVW�VWRS
�%��1�&���'XULQJ�5XQ��)DVW�VWRS
�&��1�2���$OZD\V�'HWHFWHG��$ODUP�2QO\��FRQWLQXH�UXQQLQJ�
�'��1�&���$OZD\V�'HWHFWHG��$ODUP�2QO\��FRQWLQXH�UXQQLQJ�
�(��1�2���'XULQJ�5XQ��$ODUP�2QO\��FRQWLQXH�UXQQLQJ�
�)��1�&���'XULQJ�5XQ��$ODUP�2QO\��FRQWLQXH�UXQQLQJ�

��

�� )RUZDUG�5XQ�&RPPDQG����:LUH
VHTXHQFH��

2SHQ��6WRS
&ORVHG��)RUZDUG�UXQ ��

%�� 3DUDPHWHU�7DEOH
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+��0XOWL�)XQFWLRQ�'LJLWDO�,QSXW�6HOHFWLRQV
+����
6HWWLQJ )XQFWLRQ 'HVFULSWLRQ 3DJH

�� 5HYHUVH�5XQ�&RPPDQG����:LUH
VHTXHQFH��

2SHQ��6WRS
&ORVHG��5HYHUVH�UXQ ��

�� ([WHUQDO�6HDUFK�&RPPDQG��� &ORVHG��$FWLYDWHV�&XUUHQW�'HWHFWLRQ�6SHHG�6HDUFK�IURP�WKH�PD[��RXWSXW
IUHTXHQF\��(����� ��

�� ([WHUQDO�6HDUFK�&RPPDQG��� &ORVHG��$FWLYDWHV�&XUUHQW�'HWHFWLRQ�6SHHG�6HDUFK�IURP�WKH�IUHTXHQF\�UHIHUHQFH ��
�� &RPPXQLFDWLRQV�7HVW�0RGH� 7HVWV�WKH�0(02%86�0RGEXV�56���������LQWHUIDFH� ��

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

+���0XOWL�)XQFWLRQ�'LJLWDO�2XWSXW�0$�0%�0&
8VH�+��SDUDPHWHUV�WR�DVVLJQ�IXQFWLRQV�WR�WKH�PXOWL�IXQFWLRQ�GLJLWDO�RXWSXW�0$�0%�0&�

+�����
7HUPLQDO�0$��0%
DQG�0&�)XQFWLRQ
6HOHFWLRQ��UHOD\��

5HIHU�WR�+��0XOWL�)XQFWLRQ�'LJLWDO�2XWSXW�6HWWLQJV�RQ�SDJH����
IRU�D�GHVFULSWLRQ�RI�VHWWLQJ�YDOXHV� ��WR���' ( 2 ��% ��

+��0XOWL�)XQFWLRQ�'LJLWDO�2XWSXW�6HWWLQJV�
+����
6HWWLQJ )XQFWLRQ 'HVFULSWLRQ 3DJH

� 'XULQJ�5XQ� &ORVHG��$�5XQ�FRPPDQG�LV�DFWLYH�RU�YROWDJH�LV�RXWSXW ��
� =HUR�6SHHG� &ORVHG��2XWSXW�IUHTXHQF\�LV�� ��

� 6SHHG�$JUHH��� &ORVHG��2XWSXW�IUHTXHQF\�HTXDOV�WKH�VSHHG�UHIHUHQFH��SOXV�RU�PLQXV���+]
K\VWHUHVLV� ��

� )UHTXHQF\�'HWHFWLRQ���� &ORVHG��2XWSXW�IUHTXHQF\�LV�OHVV�WKDQ�RU�HTXDO�WR�WKH�YDOXH�LQ�/�����ZLWK���+]
K\VWHUHVLV ��

� )UHTXHQF\�'HWHFWLRQ��� &ORVHG��2XWSXW�IUHTXHQF\�LV�JUHDWHU�WKDQ�WKH�YDOXH�LQ�/�����ZLWK���+]�K\VWHUHVLV ��

� 'ULYH�5HDG\� &ORVHG��'ULYH�5HDG\��7KH�GULYH�LV�SRZHUHG�XS��QRW�LQ�D�IDXOW�VWDWH��DQG�LQ�WKH
'ULYH�PRGH ��

� '&�%XV�8QGHUYROWDJH� &ORVHG��'&�EXV�YROWDJH�LV�EHORZ�WKH�8Y�WULS�OHYHO ��
� 'XULQJ�%DVHEORFN��1�2�� &ORVHG��7KHUH�LV�QR�RXWSXW�YROWDJH ��

% 7RUTXH�'HWHFWLRQ����1�2��� &ORVHG��2XWSXW�FXUUHQW�WRUTXH�H[FHHGV�WKH�WRUTXH�YDOXH�VHW�LQ�SDUDPHWHU�/����
IRU�ORQJHU�WKDQ�WKH�WLPH�VHW�LQ�SDUDPHWHU�/���� ��

( )DXOW� &ORVHG��)DXOW�RFFXUUHG��RWKHU�WKDQ�&3)���DQG�&3)��� ��

) 1RW�XVHG 6HW�WKLV�YDOXH�ZKHQ�WKH�WHUPLQDO�LV�QRW�XVHG��RU�ZKHQ�XVLQJ�WKH�WHUPLQDO�LQ�WKH
SDVV�WKURXJK�PRGH ��

�� 0LQRU�)DXOW &ORVHG��$Q�DODUP�LV�WULJJHUHG ��

�� 7RUTXH�'HWHFWLRQ����1�&��� 2SHQ��:KHQ�WKH�RXWSXW�FXUUHQW�H[FHHGV�WKH�YDOXH�VHW�LQ�SDUDPHWHU�/�����IRU
PRUH�WLPH�WKDQ�LV�VHW�LQ�SDUDPHWHU�/���� ��

�$ 5HYHUVH�'LUHFWLRQ� &ORVHG��'ULYH�LV�UXQQLQJ�LQ�WKH�UHYHUVH�GLUHFWLRQ ��
�( 5HVWDUW�(QDEOHG� &ORVHG��$Q�DXWRPDWLF�UHVWDUW�LV�SHUIRUPHG ��

�& /2&$/�5(027(�6WDWXV &ORVHG��/2&$/
2SHQ��5(027( ��

�' 6SHHG�6HDUFK� &ORVHG��6SHHG�VHDUFK�LV�EHLQJ�H[HFXWHG ��

����WR�����
����WR�����
��%����(�
���������
��$����(�
��&����'

+��3DUDPHWHU�)XQFWLRQV�5HYHUVHG
2XWSXW�6ZLWFKLQJ�RI���WR���'

5HYHUVH�WKH�RXWSXW�VZLWFKLQJ�RI�WKH�PXOWL�IXQFWLRQ�RXWSXW�IXQFWLRQV��6HW�WKH�ODVW
WZR�GLJLWV�RI�����WR�UHYHUVH�WKH�RXWSXW�VLJQDO�RI�WKDW�VSHFLILF�IXQFWLRQ
([DPSOHV�
6HWWLQJ�³���´�UHYHUVHV�WKH�RXWSXW�RI�³'XULQJ�EDVHEORFN´��ZKLFK�LV�VHWWLQJ�YDOXH
��
6HWWLQJ�³��&´�UHYHUVHV�WKH�RXWSXW�RI�³/2&$/�5(027(�6WDWXV´��ZKLFK�LV
VHWWLQJ�³�&´

��

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

+���$QDORJ�,QSXW�$�
8VH�+��SDUDPHWHUV�WR�VHW�WKH�DQDORJ�LQSXW�WHUPLQDO�$��

+�����
7HUPLQDO�$�
6LJQDO�/HYHO
6HOHFWLRQ�

6HWV�WKH�LQSXW�OHYHO�IRU�WHUPLQDO�$��
�����WR�����9��ORZHU�OLPLW�
�����WR�����9��QR�ORZHU�OLPLW�
�����WR����P$
�����WR����P$

��WR�� � 2 ��� ��

+����
���!

7HUPLQDO�$��*DLQ
6HWWLQJ�

6HWV�WKH�OHYHO�RI�WKH�LQSXW�YDOXH�ZKHQ����9�����P$��LV�LQSXW�DW
WHUPLQDO�$��

�������WR
����� ������ 2 ��� ��

+����
���!

7HUPLQDO�$��%LDV
6HWWLQJ�

6HWV�WKH�OHYHO�RI�WKH�LQSXW�YDOXH�ZKHQ���9����RU���P$��LV�LQSXW�DW
WHUPLQDO�$��

�������WR
����� ���� 2 ��� ��

+���� $QDORJ�,QSXW�)LOWHU
7LPH�&RQVWDQW�

6HWV�WKH�SULPDU\�GHOD\�ILOWHU�WLPH�FRQVWDQW�IRU�WHUPLQDO�$��RU
SRWHQWLRPHWHU��RSWLRQDO���8VHG�IRU�QRLVH�ILOWHULQJ� �����WR����� �����V 2 ��% ���

���! 3DUDPHWHU�FDQ�EH�FKDQJHG�GXULQJ�UXQ�

%�� 3DUDPHWHU�7DEOH
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1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

+���0XOWL�)XQFWLRQ�$QDORJ�2XWSXW�$0
8VH�+��SDUDPHWHUV�WR�FRQILJXUH�WKH�PXOWL�IXQFWLRQ�DQDORJ�RXWSXW�WHUPLQDO�$0�

+�����
0XOWL�)XQFWLRQ
$QDORJ�2XWSXW
7HUPLQDO�$0�

6HOHFWV�WKH�GDWD�WR�EH�RXWSXW�WKURXJK�PXOWL�IXQFWLRQ�DQDORJ�RXWSXW
WHUPLQDO�$0�
6HW�WKH�GHVLUHG�PRQLWRU�SDUDPHWHU�WR�WKH�GLJLWV�DYDLODEOH�LQ�8��
����)RU�H[DPSOH��HQWHU�³���´�IRU�8�����
:KHQ�XVLQJ�WKLV�WHUPLQDO�LQ�WKURXJK�PRGH�RU�ZKHQ�QRW�XVLQJ�LW�DW
DOO��VHW�³���´�RU�³���´�

����WR���� ��� 2 ��' ���

+����
���!

0XOWL�)XQFWLRQ
$QDORJ�2XWSXW
7HUPLQDO�$0�*DLQ

6HWV�WHUPLQDO�$0�RXWSXW�OHYHO�ZKHQ�VHOHFWHG�PRQLWRU�LV�DW������
0D[LPXP�RXWSXW�YROWDJH�LV����9�

�������WR
����� ������ 6 ��( ���

+�����
���!

0XOWL�)XQFWLRQ
$QDORJ�2XWSXW
7HUPLQDO�$0�%LDV

6HWV�WHUPLQDO�$0�RXWSXW�OHYHO�ZKHQ�VHOHFWHG�PRQLWRU�LV�DW���� �������WR
����� ���� 2 ��) ���

+���0(02%86�0RGEXV�&RPPXQLFDWLRQV
8VH�+��3DUDPHWHUV�WR�FRQQHFW�WKH�GULYH�WR�D�0(02%86�0RGEXV�QHWZRUN��FRPPXQLFDWLRQ�RSWLRQ�UHTXLUHG��

+����
���!���

'ULYH�6ODYH
$GGUHVV�

6HOHFWV�GULYH�VODYH�QXPEHU��DGGUHVV��IRU�0(02%86�0RGEXV
FRPPXQLFDWLRQ��&\FOH�SRZHU�IRU�WKH�VHWWLQJ�WR�WDNH�HIIHFW� ��WR�)) �) 2 ��� ���

+����� &RPP��6SHHG
6HOHFWLRQ�

6HOHFWV�WKH�EDXG�UDWH�IRU�0(02%86�0RGEXV�FRPPXQLFDWLRQ�
&\FOH�SRZHU�IRU�WKH�VHWWLQJ�WR�WDNH�HIIHFW�
���������ESV
���������ESV
���������ESV
���������ESV
����������ESV
����������ESV

��WR�� � 2 ��� ���

+����� &RPP��3DULW\
6HOHFWLRQ�

6HOHFWV�WKH�FRPPXQLFDWLRQ�SDULW\�IRU�0(02%86�0RGEXV
FRPPXQLFDWLRQ��&\FOH�SRZHU�IRU�WKH�VHWWLQJ�WR�WDNH�HIIHFW�
���1R�SDULW\
���(YHQ�SDULW\
���2GG�SDULW\

��WR�� � 2 ��� ���

+����� 6WRSSLQJ�0HWKRG
$IWHU�&RPP��(UURU�

6HOHFWV�WKH�VWRSSLQJ�PHWKRG�ZKHQ�D�FRPPXQLFDWLRQ�WLPH�RXW�IDXOW
�&(��LV�GHWHFWHG�
���5DPS�WR�VWRS
���&RDVW�WR�VWRS
���)DVW�VWRS
���$ODUP�RQO\

��WR�� � 2 ��� ���

+�����
&RPP��)DXOW
'HWHFWLRQ
6HOHFWLRQ�

(QDEOHV�RU�GLVDEOHV�WKH�FRPPXQLFDWLRQV�WLPHRXW�IDXOW��&(��
���'LVDEOHG���$�FRPPXQLFDWLRQ�ORVV�ZLOO�QRW�FDXVH�D�FRPPXQLFDWLRQ
IDXOW�
���(QDEOHG���,I�FRPPXQLFDWLRQ�LV�ORVW�IRU�PRUH�WKDQ���VHFRQGV��D
&(�IDXOW�ZLOO�RFFXU�

���� � 2 ��� ���

+����� 'ULYH�7UDQVPLW
:DLW�7LPH� 6HW�WKH�ZDLW�WLPH�EHWZHHQ�UHFHLYLQJ�DQG�VHQGLQJ�GDWD� ���WR��� ���PV 2 ��$ ���

+����� 576�&RQWURO
6HOHFWLRQ�

6HOHFWV��UHTXHVW�WR�VHQG���576��FRQWURO�
���'LVDEOHG���576�LV�DOZD\V�RQ�
���(QDEOHG���576�WXUQV�RQ�RQO\�ZKHQ�VHQGLQJ�

���� � 2 ��% ���

+���� 5XQ�&RPPDQG
0HWKRG�6HOHFWLRQ

���):'�6723��5(9�6723�0HWKRG
���581�6723��):'�5(9�0HWKRG ���� � 2 ��' ���

+����
0(02%86�)UHT�
5HIHUHQFH�DQG
)UHT��0RQLWRU�8QLW

�������+]��
���R�����EDVHG
�������������
���������

��WR�� � 2 ��( ���

���! 3DUDPHWHU�FDQ�EH�FKDQJHG�GXULQJ�UXQ�
���! ,I�WKLV�SDUDPHWHU�LV�VHW�WR����WKH�GULYH�ZLOO�EH�XQDEOH�WR�UHVSRQG�WR�0(02%86�0RGEXV�FRPPDQGV�

1RWH� &\FOH�SRZHU�WR�WKH�GULYH�WR�HQDEOH�0(02%86�0RGEXV�VHWWLQJV�

� /��3URWHFWLRQ�)XQFWLRQ�
/�SDUDPHWHUV�SURYLGH�SURWHFWLRQ�WR�WKH�GULYH�DQG�PRWRU��VXFK�DV��FRQWURO�GXULQJ�PRPHQWDU\�SRZHU�ORVV��6WDOO�3UHYHQWLRQ�
IUHTXHQF\�GHWHFWLRQ��IDXOW�UHVWDUWV��RYHUWRUTXH�GHWHFWLRQ��DQG�RWKHU�W\SHV�RI�KDUGZDUH�SURWHFWLRQ�

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

/���0RWRU�3URWHFWLRQ�)XQFWLRQV
8VH�/��SDUDPHWHUV�WR�FRQILJXUH�PRWRU�SURWHFWLYH�IXQFWLRQV�

/�����
0RWRU�2YHUORDG
3URWHFWLRQ
6HOHFWLRQ�

6HWV�WKH�PRWRU�WKHUPDO�RYHUORDG�SURWHFWLRQ��R/���EDVHG�RQ�WKH
FRROLQJ�FDSDFLW\�RI�WKH�PRWRU�
���'LVDEOHG
���6WDQGDUG�)DQ�&RROHG��VSHHG�UDQJH��������
���6WDQGDUG�%ORZHU�&RROHG��VSHHG�UDQJH��������
127,&(��:KHQ�PXOWLSOH�PRWRUV�DUH�XVHG�WKH�GULYH�PD\�QRW�EH�DEOH
WR�SURYLGH�SURWHFWLRQ��HYHQ�LI�LW�LV�HQDEOHG�LQ�/������6HW�/�����WR
³�´�DQG�HQVXUH�HDFK�PRWRU�KDV�D�WKHUPDO�UHOD\�LQVWDOOHG�

��WR�� � 6 ��� ���

%�� 3DUDPHWHU�7DEOH
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1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

/����� 0RWRU�2YHUORDG
3URWHFWLRQ�7LPH�

6HWV�WKH�PRWRU�WKHUPDO�RYHUORDG�SURWHFWLRQ��R/���WLPH�
$�ODUJHU�/�����WLPH�ZLOO�LQFUHDVH�WKH�WLPH�IRU�DQ�R/��IDXOW�WR�RFFXU�
7KLV�SDUDPHWHU�GRHV�QRW�W\SLFDOO\�UHTXLUH�DGMXVWPHQW��6KRXOG�EH�VHW
LQ�DFFRUGDQFH�ZLWK�WKH�RYHUORDG�WROHUDQFH�RI�WKH�PRWRU�

����WR���� ����PLQ 2 ��� ���

/�����
&RQWLQXRXV
(OHFWURWKHUPDO
2SHUDWLRQ
6HOHFWLRQ

'HWHUPLQHV�ZKHWKHU�RU�QRW�WR�KROG�WKH�HOHFWURWKHUPDO�YDOXH�ZKHQ
WKH�SRZHU�VXSSO\�LV�LQWHUUXSWHG�
���'LVDEOHG
���(QDEOHG

���� � 2 ��' ���

/���0RPHQWDU\�3RZHU�/RVV
8VH�/��SDUDPHWHUV�WR�FRQILJXUH�GULYH�IXQFWLRQV�IRU�PRPHQWDU\�SRZHU�ORVV�FRQGLWLRQV�

/�����
0RPHQWDU\�3RZHU
/RVV�2SHUDWLRQ
6HOHFWLRQ�

(QDEOHV�DQG�GLVDEOHV�WKH�PRPHQWDU\�SRZHU�ORVV�IXQFWLRQ�
���'LVDEOHG���'ULYH�WULSV�RQ��8Y���IDXOW�ZKHQ�SRZHU�LV�ORVW�
���3RZHU�/RVV�5LGH�7KUX�7LPH���'ULYH�ZLOO�UHVWDUW�LI�SRZHU�UHWXUQV
ZLWKLQ�WKH�3RZHU�/RVV�5LGH�7KUX�7LPH�
���&38�3RZHU�$FWLYH���'ULYH�ZLOO�UHVWDUW�LI�SRZHU�UHWXUQV�DV�ORQJ
DV�WKH�&38�LV�ZRUNLQJ�

��WR�� � 2 ��� ���

/���6WDOO�3UHYHQWLRQ�)XQFWLRQ
8VH�/��SDUDPHWHUV�WR�FRQILJXUH�WKH�6WDOO�3UHYHQWLRQ�IXQFWLRQ�

/�����
6WDOO�3UHYHQWLRQ
6HOHFWLRQ�GXULQJ
$FFHOHUDWLRQ�

6HOHFWV�WKH�6WDOO�3UHYHQWLRQ�PHWKRG�XVHG�WR�SUHYHQW�H[FHVVLYH
FXUUHQW�GXULQJ�DFFHOHUDWLRQ�
���'LVDEOHG���0RWRU�DFFHOHUDWHV�DW�DFWLYH�DFFHOHUDWLRQ�UDWH��7KH
PRWRU�PD\�VWDOO�LI�ORDG�LV�WRR�KHDY\�RU�DFFHO�WLPH�LV�WRR�VKRUW�
���*HQHUDO�3XUSRVH���:KHQ�RXWSXW�FXUUHQW�H[FHHGV�/�����OHYHO�
DFFHOHUDWLRQ�VWRSV��$FFHOHUDWLRQ�ZLOO�FRQWLQXH�ZKHQ�WKH�RXWSXW
FXUUHQW�OHYHO�IDOOV�EHORZ�WKH�/�����OHYHO�

����
���! � 2 ��) ���

/�����
6WDOO�3UHYHQWLRQ
/HYHO�GXULQJ
$FFHOHUDWLRQ�

8VHG�ZKHQ�/����� ���
�����LV�HTXDO�WR�WKH�GULYH�UDWHG�FXUUHQW�
'HFUHDVH�WKH�VHW�YDOXH�LI�VWDOOLQJ�RU�H[FHVVLYH�FXUUHQW�RFFXUV�ZLWK
GHIDXOW�VHWWLQJ�

��WR���� ��! 2 ��� ���

/�����
6WDOO�3UHYHQWLRQ
6HOHFWLRQ�GXULQJ
'HFHOHUDWLRQ�

:KHQ�XVLQJ�D�EUDNLQJ�UHVLVWRU��XVH�VHWWLQJ�����
���'LVDEOHG���7KH�GULYH�GHFHOHUDWHV�DW�WKH�DFWLYH�GHFHOHUDWLRQ�UDWH�
,I�WKH�ORDG�LV�WRR�ODUJH�RU�WKH�GHFHOHUDWLRQ�WLPH�LV�WRR�VKRUW��DQ�RY
IDXOW�PD\�RFFXU�
���*HQHUDO�3XUSRVH���7KH�GULYH�GHFHOHUDWHV�DW�WKH�DFWLYH�GHFHOHUDWLRQ
UDWH��EXW�LI�WKH�PDLQ�FLUFXLW�'&�EXV�YROWDJH�UHDFKHV�WKH�6WDOO
3UHYHQWLRQ�OHYHO��GHFHOHUDWLRQ�ZLOO�VWRS��'HFHOHUDWLRQ�ZLOO�FRQWLQXH
RQFH�WKH�'&�EXV�OHYHO�GURSV�EHORZ�WKH�6WDOO�3UHYHQWLRQ�OHYHO�
���2YHUH[FLWDWLRQ�'HFHOHUDWLRQ���'HFHOHUDWHV�ZLWK�WKH�IOX[�OHYHO
GHWHUPLQHG�E\�Q������2YHUH[FLWDWLRQ�*DLQ��

������� � 6 ��� ���

/�����
6WDOO�3UHYHQWLRQ
6HOHFWLRQ�GXULQJ
5XQ�

6HOHFWV�WKH�6WDOO�3UHYHQWLRQ�PHWKRG�WR�XVH�WR�SUHYHQW�GULYH�IDXOWV
GXULQJ�UXQ�
���'LVDEOHG���'ULYH�UXQV�D�VHW�IUHTXHQF\��$�KHDY\�ORDG�PD\�FDXVH
WKH�GULYH�WR�WULS�RQ�DQ�R&�RU�R/�IDXOW�
���'HFHO�7LPH�����7KH�GULYH�ZLOO�GHFHOHUDWH�DW�'HFHO�7LPH����&�����
LI�WKH�RXWSXW�FXUUHQW�H[FHHGV�WKH�OHYHO�VHW�E\�/������2QFH�WKH�FXUUHQW
OHYHO�GURSV�EHORZ�WKH�/�����OHYHO��WKH�GULYH�ZLOO�DFFHOHUDWH�EDFN�WR
LWV�IUHTXHQF\�UHIHUHQFH�DW�WKH�DFWLYH�DFFHOHUDWLRQ�UDWH�
���'HFHO�7LPH�����6DPH�DV�VHWWLQJ���H[FHSW�WKH�GULYH�GHFHOHUDWHV�DW
'HFHO�7LPH����&������
:KHQ�RXWSXW�IUHTXHQF\�LV���+]�RU�OHVV��6WDOO�3UHYHQWLRQ�GXULQJ�UXQ
LV�GLVDEOHG�UHJDUGOHVV�RI�WKH�VHWWLQJ�LQ�/�����

��WR�� � 2 ��� ���

/����� 6WDOO�3UHYHQWLRQ
/HYHO�GXULQJ�5XQ�

(QDEOHG�ZKHQ�/�����LV�VHW�WR�����RU�����������LV�HTXDO�WR�WKH�GULYH
UDWHG�FXUUHQW�
'HFUHDVH�WKH�VHW�YDOXH�LI�VWDOOLQJ�RU�H[FHVVLYH�FXUUHQW�RFFXUV�ZLWK
WKH�GHIDXOW�VHWWLQJV�
8SSHU�OHYHO�LV�GHWHUPLQHG�E\�&�����DQG�/�����

���WR���� ��! 2 ��� ���

/���)UHTXHQF\�'HWHFWLRQ
8VH�/��SDUDPHWHUV�WR�FRQILJXUH�IUHTXHQF\�GHWHFWLRQ�RSHUDWLRQ�

/����� 6SHHG�$JUHHPHQW
'HWHFWLRQ�/HYHO�

7KHVH�SDUDPHWHUV�FRQILJXUH�WKH�PXOWL�IXQFWLRQ�RXWSXW��+����� ���
������VHWWLQJV��6SHHG�$JUHH������)UHTXHQF\�'HWHFWLRQ�����DQG
�)UHTXHQF\�GHWHFWLRQ����

����WR������ ����+] 2 ��� ���

/����
)UHTXHQF\
'HWHFWLRQ
&RQGLWLRQV

���1R�GHWHFWLRQ�GXULQJ�EDVHEORFN�
���'HWHFWLRQ�DOZD\V�HQDEOHG� ���� � 2 ��� ���

/���)DXOW�5HVHW
8VH�/��SDUDPHWHUV�WR�FRQILJXUH�$XWRPDWLF�5HVWDUW�DIWHU�IDXOW�

/����� 1XPEHU�RI�$XWR
5HVWDUW�$WWHPSWV�

6HWV�WKH�FRXQWHU�IRU�WKH�QXPEHU�RI�WLPHV�WKH�GULYH�DWWHPSWV�WR�UHVWDUW
ZKHQ�RQH�RI�WKH�IROORZLQJ�IDXOWV�RFFXUV��R&��RY��3)��U+��R/���R/��
R/���8Y��
:KHQ�WKH�GULYH�RSHUDWHV�ZLWKRXW�IDXOW�IRU����PLQXWHV��WKH�FRXQWHU
ZLOO�EH�UHVHW�

��WR��� � 2 ��( ���

%�� 3DUDPHWHU�7DEOH

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

/���2YHUWRUTXH�'HWHFWLRQ�
8VH�/��SDUDPHWHUV�WR�FRQILJXUH�RYHUWRUTXH�GHWHFWLRQ�

/����� 7RUTXH�'HWHFWLRQ
6HOHFWLRQ���

6HOHFWV�WKH�RYHUWRUTXH�RSHUDWLRQ��2YHUWRUTXH�LV�GHWHUPLQHG�E\�WKH
VHWWLQJV�LQ�SDUDPHWHUV�/�����DQG�/������7KH�PXOWL�IXQFWLRQ�RXWSXW
VHWWLQJV��+���� �%�DQG�����DUH�DOVR�DFWLYH�LI�SURJUDPPHG�
���'LVDEOHG
���R/��DW�6SHHG�$JUHH���$ODUP��RYHUWRUTXH�GHWHFWLRQ�RQO\�DFWLYH
GXULQJ�6SHHG�$JUHH�DQG�RSHUDWLRQ�FRQWLQXHV�DIWHU�GHWHFWLRQ��
���R/��DW�581���$ODUP��RYHUWRUTXH�GHWHFWLRQ�LV�DOZD\V�DFWLYH�DQG
RSHUDWLRQ�FRQWLQXHV�DIWHU�GHWHFWLRQ��
���R/��DW�6SHHG�$JUHH���)DXOW��RYHUWRUTXH�GHWHFWLRQ�RQO\�DFWLYH
GXULQJ�6SHHG�$JUHH�DQG�GULYH�RXWSXW�ZLOO�VKXW�GRZQ�RQ�DQ�R/�
IDXOW��
���R/��DW�581���)DXOW��RYHUWRUTXH�GHWHFWLRQ�LV�DOZD\V�DFWLYH�DQG
GULYH�RXWSXW�ZLOO�VKXW�GRZQ�RQ�DQ�R/��IDXOW��

��WR�� � 2 �$� ���

/����� 7RUTXH�'HWHFWLRQ
/HYHO���

6HWV�WKH�RYHUWRUTXH�GHWHFWLRQ�OHYHO�������LV�HTXDO�WR�WKH�PRWRU�UDWHG
FXUUHQW� ��WR���� ���� 2 �$� ���

/����� 7RUTXH�'HWHFWLRQ
7LPH���

6HWV�WKH�OHQJWK�RI�WLPH�DQ�RYHUWRUTXH�FRQGLWLRQ�PXVW�H[LVW�EHIRUH
7RUTXH�'HWHFWLRQ�LV�WULJJHUHG� ����WR����� ����V 2 �$� ���

/���+DUGZDUH�3URWHFWLRQ
8VH�/��SDUDPHWHUV�WR�FRQILJXUH�KDUGZDUH�SURWHFWLRQ�IXQFWLRQV�

/�����

,QWHUQDO�'\QDPLF
%UDNLQJ�5HVLVWRU
3URWHFWLRQ
6HOHFWLRQ��(5)
W\SH��

6HOHFWV�WKH�%UDNLQJ�UHVLVWRU�ZKHQ�XVLQJ�D����GXW\�F\FOH�KHDWVLQN
PRXQWHG�EUDNLQJ�UHVLVWRU��7KLV�SDUDPHWHU�GRHV�QRW�HQDEOH�RU�GLVDEOH
WKH�EUDNLQJ�WUDQVLVWRU�RI�WKH�GULYH�
���5HVLVWRU�RYHUKHDW�SURWHFWLRQ�GLVDEOHG
���5HVLVWRU�RYHUKHDW�SURWHFWLRQ�HQDEOHG

���� � 2 �$' ���

/�����
,QSXW�3KDVH�/RVV
3URWHFWLRQ
6HOHFWLRQ�

6HOHFWV�WKH�GHWHFWLRQ�RI�LQSXW�FXUUHQW�SKDVH�ORVV��SRZHU�VXSSO\
YROWDJH�LPEDODQFH��RU�PDLQ�FLUFXLW�HOHFWURO\WLF�FDSDFLWRU
GHWHULRUDWLRQ�
���'LVDEOHG
���(QDEOHG

���� � 2 �%� ���

/�����
+HDWVLQN�&RROLQJ
)DQ�2SHUDWLRQ
6HOHFWLRQ�

&RQWUROV�WKH�KHDWVLQN�FRROLQJ�IDQ�RSHUDWLRQ�
���)DQ�2Q�5XQ�0RGH���)DQ�ZLOO�RSHUDWH�RQO\�ZKHQ�WKH�GULYH�LV
UXQQLQJ�DQG�IRU����VHFRQGV�DIWHU�VWRS�
���)DQ�DOZD\V�RQ���&RROLQJ�IDQ�RSHUDWHV�ZKHQHYHU�WKH�GULYH�LV
SRZHUHG�XS�

���� � 2 �%� ���

/�����
$PELHQW
7HPSHUDWXUH
6HWWLQJ�

8VHG�WR�LQSXW�WKH�DPELHQW�WHPSHUDWXUH��7KLV�YDOXH�DGMXVWV�WKH�GULYH
R/��GHWHFWLRQ�OHYHO� ����WR��� ����& 2 �%� ���

/����� 6RIW�&/$
6HOHFWLRQ�

6HOHFWV�WKH�VRIWZDUH�FXUUHQW�OLPLW�IXQFWLRQ��7\SLFDOO\�QR�DGMXVWPHQW
LV�UHTXLUHG�
���'LVDEOHG
���(QDEOHG

���� � 2 �%( ���

/����� ,QVWDOODWLRQ
0HWKRG�6HOHFWLRQ

6HOHFWV�WKH�LQVWDOODWLRQ�W\SH�
���,3���2SHQ�&KDVVLV�'ULYH
���6LGH�E\�6LGH�0RXQWLQJ
���1(0$���7\SH�'ULYH
���)LQOHVV�'ULYH�RU�([WHUQDO�+HDWVLQN�,QVWDOODWLRQ

��WR�� � 2 �(&+ ���

/����� &DUULHU�)UHTXHQF\
5HGXFWLRQ�

3URYLGHV�SURWHFWLRQ�WR�WKH�,*%7V�E\�UHGXFLQJ�WKH�FDUULHU�IUHTXHQF\
DW�ORZ�VSHHGV�
���'LVDEOHG
���(QDEOHG�EHORZ���+]
���(QDEOHG�IRU�WKH�ZKROH�VSHHG�UDQJH

&XUUHQW

&����
&DUULHU�)UHTXHQF\

1'
+'

�
�

����9�6LQJOH�3KDVH
����RI�+'

������ ��
����9������RI�+'

��WR�� �����! 2 �() ���

��! 'HIDXOW�VHWWLQJ�YDOXH�LV������ZKHQ�&�����LV�VHW�WR����1'��DQG������ZKHQ�&�����LV�VHW�WR����+'��
���! 'HIDXOW�VHWWLQJ�YDOXH�LV�GHSHQGHQW�RQ�SDUDPHWHU�R������'ULYH�0RGHO�6HOHFWLRQ�
���! :KHQ�HQDEOHG��WKH�GULYH�VWRSV�DFFHOHUDWLQJ�ZKHQ�LW�H[FHHGV�WKH�YDOXH�RI�/������6WDOO�3UHYHQWLRQ�/HYHO��7KH�GULYH�GHFHOHUDWHV�DIWHU�����PV�DQG

EHJLQV�DFFHOHUDWLQJ�DJDLQ�DIWHU�UHVWRULQJ�WKH�FXUUHQW�OHYHO�

%�� 3DUDPHWHU�7DEOH
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� Q��$GYDQFHG�3HUIRUPDQFH�6HW�8S�
7KH�Q�SDUDPHWHUV�DUH�XVHG�WR�DGMXVW�PRUH�DGYDQFHG�SHUIRUPDQFH�FKDUDFWHULVWLFV�

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

Q���+XQWLQJ�3UHYHQWLRQ
8VH�Q��SDUDPHWHUV�WR�FRQILJXUH�KXQWLQJ�SUHYHQWLRQ�RSHUDWLRQ�

Q�����
+XQWLQJ
3UHYHQWLRQ�*DLQ
6HWWLQJ�

6HWV�WKH�JDLQ�IRU�WKH�+XQWLQJ�3UHYHQWLRQ�)XQFWLRQ�
,I�WKH�PRWRU�YLEUDWHV�ZKLOH�OLJKWO\�ORDGHG��LQFUHDVH�WKH�JDLQ�E\����
XQWLO�YLEUDWLRQ�FHDVHV�
,I�WKH�PRWRU�VWDOOV��GHFUHDVH�WKH�JDLQ�E\�����XQWLO�WKH�VWDOOLQJ�FHDVHV�

�����WR����� ���� 2 ��� ���

Q���2YHUH[FLWDWLRQ�%UDNLQJ
8VH�Q��SDUDPHWHUV�WR�FRQILJXUH�WKH�RYHUH[FLWDWLRQ�EUDNLQJ�IXQFWLRQ�

Q����� 2YHUH[FLWDWLRQ
'HFHOHUDWLRQ�*DLQ�

$SSOLHV�D�JDLQ�WR�WKH�9�I�SDWWHUQ�GXULQJ�GHFHOHUDWLRQ��/����� ����
5HWXUQV�WR�QRUPDO�YDOXHV�DIWHU�UDPS�WR�VWRS�RU�DW�UH�DFFHOHUDWLRQ�
7R�LQFUHDVH�WKH�EUDNLQJ�SRZHU�RI�RYHUH[FLWDWLRQ��LQFUHDVH�WKH�JDLQ
E\������WR������

�����WR����� ���� 2 ��� ���

� R��2SHUDWRU�5HODWHG�3DUDPHWHUV�
R�SDUDPHWHUV�DUH�XVHG�WR�VHW�XS�WKH�/('�GLJLWDO�RSHUDWRU�GLVSOD\V�

1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

R���'LVSOD\�6HWWLQJV
8VH�R��SDUDPHWHUV�WR�FRQILJXUH�WKH�GLJLWDO�RSHUDWRU�GLVSOD\�

R����
���!

8VHU�0RQLWRU
6HOHFWLRQ�$IWHU
3RZHU�8S�

6HOHFWV�WKH�PRQLWRU�WR�GLVSOD\�XSRQ�SRZHU�XS�
���)UHTXHQF\�5HIHUHQFH��8�����
���)RUZDUG�5HYHUVH
���2XWSXW�)UHTXHQF\��8�����
���2XWSXW�&XUUHQW��8�����

��WR�� � 2 ��� ���

R���� 'LJLWDO�2SHUDWRU
'LVSOD\�6HOHFWLRQ�

6HWV�WKH�XQLWV�WR�GLVSOD\�WKH�IUHTXHQF\�UHIHUHQFH�DQG�RXWSXW
IUHTXHQF\�
��������+]
��������������� �(�����

���� � 2 ��� ���

R���2SHUDWRU�.H\SDG�)XQFWLRQV
8VH�R��SDUDPHWHUV�WR�FRQILJXUH�/('�GLJLWDO�RSHUDWRU�NH\�IXQFWLRQV�

R����� 6723�.H\
)XQFWLRQ�6HOHFWLRQ�

'HWHUPLQHV�LI�WKH�6723�NH\�RQ�WKH�GLJLWDO�RSHUDWRU�ZLOO�VWRS�WKH
GULYH�ZKHQ�RSHUDWLQJ�IURP�WKH�H[WHUQDO�WHUPLQDOV�RU�YLD�VHULDO
FRPPXQLFDWLRQ�
���'LVDEOHG
���(QDEOHG

���� � 2 ��� ���

R����� 'ULYH�0RGHO
6HOHFWLRQ�

6HWV�WKH�GULYH�PRGHO�
7KLV�SDUDPHWHU�RQO\�QHHGV�WR�EH�VHW�ZKHQ�LQVWDOOLQJ�D�QHZ�FRQWURO
ERDUG��'R�QRW�FKDQJH�IRU�RWKHU�UHDVRQ�

��WR�))
GHS��RQ
GULYH
VSHF�

2 ��� ���

R�����
)UHTXHQF\
5HIHUHQFH�6HWWLQJ
0HWKRG�6HOHFWLRQ�

6HOHFWV�LI�WKH�(17(5�NH\�PXVW�EH�SUHVVHG�ZKHQ�LQSXWWLQJ�WKH
IUHTXHQF\�UHIHUHQFH�E\�WKH�RSHUDWRU�NH\SDG�
���'DWD�(QWHU�NH\�PXVW�EH�SUHVVHG�WR�HQWHU�D�IUHTXHQF\�UHIHUHQFH�
���'DWD�(QWHU�NH\�LV�QRW�UHTXLUHG��7KH�IUHTXHQF\�UHIHUHQFH�LV
DGMXVWHG�E\�WKH�83�DQG�'2:1�NH\V�

���� � 2 ��� ���

R����
2SHUDWLRQ
6HOHFWLRQ�ZKHQ
'LJLWDO�2SHUDWRU�LV
'LVFRQQHFWHG

6HWV�GULYH�DFWLRQ�ZKHQ�WKH�GLJLWDO�RSHUDWRU�LV�UHPRYHG�LQ�/2&$/
PRGH�RU�ZLWK�E����� ����YDOLG�IRU�RSWLRQDO�UHPRWH�RSHUDWRU�RQO\��
���7KH�GULYH�ZLOO�FRQWLQXH�RSHUDWLRQ
���7KH�GULYH�ZLOO�WULJJHU�D�IDXOW��R3U��DQG�WKH�PRWRU�ZLOO�FRDVW�WR�VWRS

���� � 2 ��$ ���

R���� ,QLWLDOL]DWLRQ�PRGH �0DNHU�VHWWLQJ� ��WR��
GHS��RQ
GULYH
VSHF�

2 ��' ���

R���&RS\�)XQFWLRQ
8VH�R��SDUDPHWHUV�WR�5HDG��&RS\�DQG�9HULI\�WKH�SDUDPHWHU�VHWWLQJV�WR�DQG�IURP�WKH�GULYH�

R���� &RS\�)XQFWLRQ
6HOHFWLRQ

6HOHFWV�WKH�FRS\�IXQFWLRQ�RSHUDWLRQ�
���1R�DFWLRQ
���5($'���$OO�SDUDPHWHUV�DUH�UHDG�IURP�WKH�GULYH�DQG�VWRUHG�LQ�WKH
/('�RSHUDWRU�
���&23<���$OO�SDUDPHWHUV�DUH�FRSLHG�IURP�WKH�/('�RSHUDWRU�WR�WKH
GULYH�
���9(5,)<���3DUDPHWHU�VHWWLQJV�LQ�WKH�GULYH�DUH�FRPSDUHG�WR�WKRVH
LQ�WKH�/('�RSHUDWRU�
127(��:KHQ�XVLQJ�WKH�FRS\�IXQFWLRQ��WKH�GULYH�PRGHO�QXPEHU
�R������DQG�WKH�VRIWZDUH�QXPEHU��8������PXVW�PDWFK�RU�DQ�HUURU
ZLOO�RFFXU�

��WR�� � 2 ��� ���

R���� &RS\�)XQFWLRQ
5($'�3HUPLVVLRQ

/RFNV�WKH�5($'�RSHUDWLRQ�WR�SUHYHQW�DFFLGHQWDO�RYHUZULWLQJ�RI�WKH
GDWD�VWRUHG�LQ�WKH�/('�RSHUDWRU�
���5($'�RSHUDWLRQ�SURKLELWHG
���5($'�RSHUDWLRQ�DOORZHG

���� � 2 ��� ���

%�� 3DUDPHWHU�7DEOH

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



1R� 1DPH 'HVFULSWLRQ 5DQJH 'HI� 0RGH $GGU�
+H[ 3J�

R���0DLQWHQDQFH�3HULRG
8VH�R��SDUDPHWHUV�WR�SHUIRUP�PDLQWHQDQFH�

R�����
$FFXPXODWHG
2SHUDWLRQ�7LPH
6HWWLQJ�

6HWV�WKH�YDOXH�IRU�WKH�FXPXODWLYH�RSHUDWLRQ�WLPH�RI�WKH�GULYH�LQ�XQLWV
RI����K� ��WR����� � 2 ��% ���

R�����
$FFXPXODWHG
2SHUDWLRQ�7LPH
6HOHFWLRQ�

'HWHUPLQHV��KRZ�WKH�FXPXODWLYH�RSHUDWLRQ�WLPH��8������LV�FRXQWHG�
���/RJV�SRZHU�RQ�WLPH
���/RJV�RSHUDWLRQ�WLPH�ZKHQ�WKH�GULYH�RXWSXW�LV�DFWLYH��RXWSXW
RSHUDWLRQ�WLPH��

���� � 2 ��& ���

R�����
&RROLQJ�)DQ
2SHUDWLRQ�7LPH
6HWWLQJ��

6HWV�WKH�YDOXH�RI�WKH�IDQ�RSHUDWLRQ�WLPH�LQ�XQLWV�RI����K� ��WR����� � 2 ��( ���

R�����
&DSDFLWRU
0DLQWHQDQFH
6HWWLQJ�

6HWV�WKH�YDOXH�RI�WKH�FDSDFLWRU�PDLQWHQDQFH�WLPH�PRQLWRU�8����� ��WR���� �� 2 ��' ���

R�����
6RIW�&KDUJH
%\SDVV�5HOD\
0DLQWHQDQFH
6HWWLQJ�

6HWV�WKH�YDOXH�RI�WKH�6RIW�&KDUJH�%\SDVV�5HOD\�0DLQWHQDQFH
PRQLWRU�8����� ��WR���� �� 2 ��� ���

R�����
,*%7
0DLQWHQDQFH
6HWWLQJ�

6HWV�WKH�YDOXH�RI�WKH�,*%7�0DLQWHQDQFH�PRQLWRU�8����� ��WR���� �� 2 ��� ���

R����� 8��,QLWLDOL]H
6HOHFWLRQ�

6HOHFWV�LI�8������)DXOW�+LVWRU\��PRQLWRUV�DUH�UHVHW�DW�GULYH
LQLWLDOL]DWLRQ�
���6DYHV�WKH�IDXOW�PRQLWRU�GDWD
���5HVHWV�WKH�IDXOW�PRQLWRU�GDWD

���� � 2 ��� ���

���! 'HIDXOW�VHWWLQJ�YDOXH�LV�GHSHQGHQW�RQ�SDUDPHWHU�R������'ULYH�0RGHO�6HOHFWLRQ�
���! 3DUDPHWHU�FDQ�EH�FKDQJHG�GXULQJ�UXQ�

� 8��0RQLWRUV�
0RQLWRU�SDUDPHWHUV�DOORZ�WKH�XVHU�WR�YLHZ�GULYH�VWDWXV��IDXOW�LQIRUPDWLRQ��DQG�RWKHU�LQIRUPDWLRQ�DERXW�GULYH�RSHUDWLRQ�

1R� 1DPH 'HVFULSWLRQ $QDORJ�2XWSXW
/HYHO 8QLW 0RGH $GGU�

+H[
8���2SHUDWLRQ�6WDWXV�0RQLWRUV

8VH�8��PRQLWRUV�WR�GLVSOD\�WKH�RSHUDWLRQ�VWDWXV�RI�WKH�GULYH�

8����� )UHTXHQF\
5HIHUHQFH� 0RQLWRUV�WKH�IUHTXHQF\ ���9��0D[�IUHTXHQF\ �����+] 2 ��

8����� 2XWSXW�)UHTXHQF\� 'LVSOD\V�WKH�RXWSXW�IUHTXHQF\��'LVSOD\�XQLWV�DUH�GHWHUPLQHG�E\R����� ���9��0D[�IUHTXHQF\ �����+] 2 ��

8����� 2XWSXW�&XUUHQW� 'LVSOD\V�WKH�RXWSXW�FXUUHQW� ���9��'ULYH�UDWHG
FXUUHQW ����$ 2 ��

8����� 2XWSXW�9ROWDJH
5HIHUHQFH� 'LVSOD\V�WKH�RXWSXW�YROWDJH� ���9������9UPV�����

9UPV� ����9 2 ��

8����� '&�%XV�9ROWDJH� 'LVSOD\V�WKH�'&�EXV�YROWDJH� ���9������9������9� ��9 2 ��

8����� ,QSXW�7HUPLQDO
6WDWXV�

'LVSOD\V�WKH�LQSXW�WHUPLQDO�VWDWXV�

'LJLWDO�LQSXW�WHUPLQDO��
6��HQDEOHG
'LJLWDO�LQSXW�WHUPLQDO��
6��HQDEOHG
'LJLWDO�LQSXW�WHUPLQDO��
6��HQDEOHG
'LJLWDO�LQSXW�WHUPLQDO��
6��HQDEOHG
'LJLWDO�LQSXW�WHUPLQDO��
6��HQDEOHG
��

1R�RXWSXW�VLJQDO
DYDLODEOH ± 2 ��

8����� 2XWSXW�7HUPLQDO
6WDWXV�

'LVSOD\V�WKH�RXWSXW�WHUPLQDO�VWDWXV�

0XOWL�)XQFWLRQ��
'LJLWDO�2XWSXW��IDXOW��
�WHUPLQDO�0$�0%�0&�

1R�RXWSXW�VLJQDO
DYDLODEOH ± 2 �$

8����� 7HUPLQDO�,QSXW
/HYHO

'LVSOD\V�DQDORJ�LQSXW�$��OHYHO�������ZKHQ�LQSXW�LV����9�RU���
P$� ���9����P$������ ���� 2 �(

%�� 3DUDPHWHU�7DEOH
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1R� 1DPH 'HVFULSWLRQ $QDORJ�2XWSXW
/HYHO 8QLW 0RGH $GGU�

+H[

8�����
0(02%86�
0RGEXV�(UURU
&RGH�

'LVSOD\V�WKH�FRQWHQWV�RI�D�0(02%86�0RGEXV�HUURU�

&5&�(UURU

'DWD�/HQJWK�(UURU

1RW�8VHG�

3DULW\�(UURU

2YHUUXQ�(UURU

)UDPLQJ�(UURU

7LPHG�2XW

1RW�8VHG�

1R�RXWSXW�VLJQDO
DYDLODEOH ± 2 ��

8����� 6RIWZDUH�1R�
�520�� 520�,' 1R�VLJQDO�RXWSXW

DYDLO� ± 2 �'

8����� 6RIWZDUH�1R�
�)ODVK�� )ODVK�,' 1R�VLJQDO�RXWSXW

DYDLO� ± 2 �%

8���)DXOW�+LVWRU\
8VH�8��PRQLWRU�SDUDPHWHUV�WR�YLHZ�IDXOW�KLVWRU\�GDWD�

8����� &XUUHQW�)DXOW� 'LVSOD\�RI�WKH�FXUUHQW�IDXOW� 1R�VLJQDO�RXWSXW
DYDLO� ± 2 ��

8����� 3UHYLRXV�)DXOW� 'LVSOD\�RI�WKH�SUHYLRXV�IDXOW��R�����UHVHWV�WKH�YDOXHV�IRU�8���� 1R�VLJQDO�RXWSXW
DYDLO� ± 2 ��

8���0DLQWHQDQFH�0RQLWRUV
8VH�8��SDUDPHWHUV�WR�GLVSOD\�GULYH�PDLQWHQDQFH�LQIRUPDWLRQ�

8����� $FFXPXODWHG
2SHUDWLRQ�7LPH�

'LVSOD\V�WKH�FXPXODWLYH�RSHUDWLRQ�WLPH�RI�WKH�GULYH��7KH�YDOXH�IRU
WKH�FXPXODWLYH�RSHUDWLRQ�WLPH�FRXQWHU�FDQ�EH�UHVHW�LQ�SDUDPHWHU
R������8VH�SDUDPHWHU�R�����WR�GHWHUPLQH�LI�WKH�RSHUDWLRQ�WLPH
VKRXOG�VWDUW�DV�VRRQ�DV�WKH�SRZHU�LV�VZLWFKHG�RQ�RU�RQO\�ZKLOH�WKH
UXQ�FRPPDQG�LV�SUHVHQW��7KH�PD[LPXP�QXPEHU�GLVSOD\HG�LV
�������DIWHU�ZKLFK�WKH�YDOXH�LV�UHVHW�WR���

1R�VLJQDO�RXWSXW
DYDLO� ��K 2 �&

8����� &RROLQJ�)DQ
0DLQWHQDQFH

'LVSOD\V�PDLQ�FRROLQJ�IDQ�XVDJH�WLPH�LQ�DV�D�SHUFHQWDJH�RI�WKHLU
H[SHFWHG�SHUIRUPDQFH�OLIH��3DUDPHWHU�R�����FDQ�EH�XVHG�WR�UHVHW
WKLV�PRQLWRU�

1R�VLJQDO�RXWSXW
DYDLO� �� 2 �(

8����� &DSDFLWRU
0DLQWHQDQFH�

'LVSOD\V�PDLQ�FLUFXLW�FDSDFLWRU�XVDJH�WLPH�LQ�DV�D�SHUFHQWDJH�RI
WKHLU�H[SHFWHG�SHUIRUPDQFH�OLIH��3DUDPHWHU�R�����FDQ�EH�XVHG�WR
UHVHW�WKLV�PRQLWRU�

1R�VLJQDO�RXWSXW
DYDLO� �� 2 �&

8�����
6RIW�&KDUJH
%\SDVV�5HOD\
0DLQWHQDQFH

'LVSOD\V�WKH�VRIW�FKDUJH�E\SDVV�UHOD\�PDLQWHQDQFH�WLPH�DV�D
SHUFHQWDJH�RI�WKH�HVWLPDWHG�SURGXFW�OLIH��3DUDPHWHU�R�����FDQ�EH
XVHG�WR�UHVHW�WKLV�PRQLWRU�

1R�VLJQDO�RXWSXW
DYDLO� �� 2 �'�

8����� ,*%7
0DLQWHQDQFH�

'LVSOD\V�,*%7�XVDJH�WLPH�DV�D�SHUFHQW�RI�H[SHFWHG�SHUIRUPDQFH
OLIH��3DUDPHWHU�R�����FDQ�EH�XVHG�WR�UHVHW�WKLV�PRQLWRU�

1R�VLJQDO�RXWSXW
DYDLO� �� 2 �'�

8���� +HDWVLQN
7HPSHUDWXUH 'LVSOD\V�WKH�KHDWVLQN�WHPSHUDWXUH� ���9�������& ���& 2 ��

8����� /('�&KHFN� /LJKWV�DOO�VHJPHQWV�RI�WKH�/('�WR�YHULI\�WKDW�WKH�GLVSOD\�LV�ZRUNLQJ
SURSHUO\�

1R�VLJQDO�RXWSXW
DYDLO� ± 2 �&

8����� 3HDN�+ROG�&XUUHQW� 'LVSOD\V�WKH�SHDN�KROG�FXUUHQW�GXULQJ�UXQ� ���9��0RWRU�UDWHG
FXUUHQW ����$ 2 �&)

%�� 3DUDPHWHU�7DEOH

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



%�� 'HIDXOWV�E\�'ULYH�&DSDFLW\��R������DQG�1'�+'��&�����
7DEOH�%�� 6LQJOH�3KDVH������9�&ODVV�'ULYHV�'HIDXOW�6HWWLQJV�E\�'ULYH�&DSDFLW\�DQG�1'�+'�6HWWLQJV

1R� 'HVFULSWLRQ 8QLW 'HIDXOW�6HWWLQJV
í 0RGHO�&,05�-& í %$���� %$���� %$����

&���� 1RUPDO�+HDY\�'XW\ í +' 1' +' 1' +' 1'
R���� 'ULYH�0RGHO�6HOHFWLRQ +H[ �� �� ��
í 0RWRU�UDWHG�SRZHU N: ��� ��� ��� ��� ��� ����

&���� &DUULHU�IUHTXHQF\ í � � � � � �
(���� 0RWRU�UDWHG�FXUUHQW $ ���� ���� ���� ���� ���� ����
(���� 0RWRU�UDWHG�VOLS +] ���� ���� ���� ���� ���� ����
(���� 0RWRU�QR�ORDG�FXUUHQW $ ���� ���� ���� ���� ���� ����
(���� 0RWRU�OLQH�WR�OLQH�UHVLVWDQFH ȍ ����� ����� ����� ����� ����� �����

í 0RPHQWDU\�SRZHU�ORVV�ULGH�WKURXJK
WLPH V ��� ��� ��� ��� ��� ���

í 0RP��SRZHU�ORVV�%DVHEORFN�WLPH V ��� ��� ��� ��� ��� ���

1R� 'HVFULSWLRQ 8QLW 'HIDXOW�6HWWLQJV
í 0RGHO�&,05�-& í %$���� %$����

&���� 1RUPDO�+HDY\�'XW\ í +' � +' 1'
R���� 'ULYH�0RGHO�6HOHFWLRQ +H[ �� ��
&���� &DUULHU�IUHTXHQF\ í � � � �
(���� 0RWRU�UDWHG�FXUUHQW $ ���� ���� ���� ����
(���� 0RWRU�UDWHG�VOLS +] ���� ���� ���� ����
(���� 0RWRU�QR�ORDG�FXUUHQW $ ���� ���� ���� ����
(���� 0RWRU�OLQH�WR�OLQH�UHVLVWDQFH ȍ ����� ����� ����� �����
í 0RPHQWDU\�SRZHU�ORVV�ULGH�WKURXJK�WLPH V ��� ��� ��� ���
í 0RPHQWDU\�SRZHU�ORVV�%DVHEORFN�WLPH V ��� ��� ��� ���

7DEOH�%�� 7KUHH�3KDVH������9�&ODVV�'ULYHV�'HIDXOW�6HWWLQJV�E\�'ULYH�&DSDFLW\�DQG�1'�+'�6HWWLQJ
1R� 'HVFULSWLRQ 8QLW 'HIDXOW�6HWWLQJV
í 0RGHO�&,05�-& í �$���� �$���� �$���� �$���� �$����

&���� 1RUPDO�+HDY\�'XW\ í +' 1' +' 1' +' 1' +' 1' +' 1'
R���� 'ULYH�0RGHO�6HOHFWLRQ +H[ �� �� �� �� ��
í 0RWRU�UDWHG�SRZHU N: ��� ��� ��� ��� ��� ���� ���� ��� ��� ���

&���� &DUULHU�IUHTXHQF\ í � � � � � � � � � �
(���� 0RWRU�UDWHG�FXUUHQW $ ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
(���� 0RWRU�UDWHG�VOLS +] ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
(���� 0RWRU�QR�ORDG�FXUUHQW $ ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
(���� 0RWRU�OLQH�WR�OLQH�UHVLVWDQFH ȍ ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

í 0RPHQWDU\�SRZHU�ORVV�ULGH�
WKURXJK�WLPH V ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

í 0RPHQWDU\�SRZHU�ORVV�%DVHEORFN
WLPH V ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

1R� 'HVFULSWLRQ 8QLW 'HIDXOW�6HWWLQJV
í 0RGHO�&,05�-& í �$���� �$����

&���� 1RUPDO�+HDY\�'XW\ í +' 1' +' 1'
R���� 'ULYH�0RGHO�6HOHFWLRQ +H[ �� ��
í 0RWRU�UDWHG�SRZHU N: ��� ��� ��� ���

&���� &DUULHU�IUHTXHQF\ í � � � �
(���� 0RWRU�UDWHG�FXUUHQW $ ���� ����� ���� �����
(���� 0RWRU�UDWHG�VOLS +] ���� ���� ���� ����
(���� 0RWRU�QR�ORDG�FXUUHQW $ ���� ���� ���� ����
(���� 0RWRU�OLQH�WR�OLQH�UHVLVWDQFH ȍ ����� ����� ����� �����
í 0RPHQWDU\�SRZHU�ORVV�ULGH�WKURXJK�WLPH V ��� ��� � �
í 0RPHQWDU\�SRZHU�ORVV�%DVHEORFN�WLPH V ��� ��� ��� ���

%�� 'HIDXOWV�E\�'ULYH�&DSDFLW\��R������DQG�1'�+'��&�����
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7DEOH�%�� 7KUHH�3KDVH�����9�&ODVV�'ULYHV�'HIDXOW�6HWWLQJV�E\�'ULYH�&DSDFLW\�DQG�1'�+'�6HWWLQJ
1R� 'HVFULSWLRQ 8QLW 'HIDXOW�6HWWLQJV
í 0RGHO�&,05�-& í �$���� �$���� �$���� �$����

&���� 1RUPDO�+HDY\�'XW\ í +' 1' +' 1' +' 1' +' 1'
R���� 'ULYH�0RGHO�6HOHFWLRQ +H[ �� �� �� ��
í 0RWRU�UDWHG�SRZHU N: ��� ��� ��� ���� ���� ��� ��� ���

&���� &DUULHU�IUHTXHQF\ í � � � � � � � �
(���� 0RWRU�UDWHG�FXUUHQW $ ���� ���� ���� ���� ���� ���� ���� ����
(���� 0RWRU�UDWHG�VOLS +] ���� ���� ���� ���� ���� ���� ���� ����
(���� 0RWRU�QR�ORDG�FXUUHQW $ ���� ���� ���� ���� ���� ���� ���� ����
(���� 0RWRU�OLQH�WR�OLQH�UHVLVWDQFH ȍ ����� ������ ������ ������ ������ ���� ���� �����

í 0RPHQWDU\�SRZHU�ORVV�ULGH�
WKURXJK�WLPH V ��� ��� ��� ��� ��� ��� ��� ���

í 0RPHQWDU\�SRZHU�ORVV�%DVHEORFN
WLPH V ��� ��� ��� ��� ��� ��� ��� ���

1R� 'HVFULSWLRQ 8QLW 'HIDXOW�6HWWLQJ
í 0RGHO�&,05�-& í �$���� �$���� �$����

&���� 1RUPDO�+HDY\�'XW\ í +' 1' +' 1' +' 1'
R���� 'ULYH�0RGHO�6HOHFWLRQ í �� �� ��
í 0RWRU�UDWHG�SRZHU N: ��� ��� ��� ��� ��� ���

&���� &DUULHU�IUHTXHQF\ í � � � � � �
(���� 0RWRU�UDWHG�FXUUHQW $ ���� ���� ���� ���� ���� ����
(���� 0RWRU�UDWHG�VOLS +] ���� ���� ���� ���� ���� ����
(���� 0RWRU�QR�ORDG�FXUUHQW $ ���� ���� ���� ���� ���� ����
(���� 0RWRU�OLQH�WR�OLQH�UHVLVWDQFH ȍ ����� ����� ����� ����� ����� �����
í 0RPHQWDU\�SRZHU�ORVV�ULGH�WKURXJK�WLPH V ��� ��� ��� ��� ��� ���
í 0RPHQWDU\�SRZHU�ORVV�%DVHEORFN�WLPH V ��� ��� ��� ��� ��� ���

%�� 'HIDXOWV�E\�'ULYH�&DSDFLW\��R������DQG�1'�+'��&�����

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



0(02%86�0RGEXV�&RPPXQLFDWLRQV

&�� 6(&7,21�6$)(7<���������������������������������������������������������������������������������������������
&�� 0(02%86�02'%86�&21),*85$7,21���������������������������������������������������������
&�� &20081,&$7,21�63(&,),&$7,216�������������������������������������������������������������
&�� &211(&7,1*�72�$�1(7:25.�����������������������������������������������������������������������
&�� 0(02%86�02'%86�6(783�3$5$0(7(56�������������������������������������������������
&�� '5,9(�23(5$7,216�%<�0(02%86�02'%86���������������������������������������������
&�� &20081,&$7,216�7,0,1*�����������������������������������������������������������������������������
&�� 0(66$*(�)250$7������������������������������������������������������������������������������������������
&�� 0(66$*(�(;$03/(6�������������������������������������������������������������������������������������
&��� 0(02%86�02'%86�'$7$�7$%/(����������������������������������������������������������������
&��� &+$1*,1*�'5,9(�3$5$0(7(56������������������������������������������������������������������
&��� &20081,&$7,21�(55256����������������������������������������������������������������������������
&��� 6(/)�',$*1267,&6�����������������������������������������������������������������������������������������

$SSHQGL[��&
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&�� 6HFWLRQ�6DIHW\
�'$1*(5

(OHFWULFDO�6KRFN�+D]DUG
'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�ZLOO�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
%HIRUH�VHUYLFLQJ��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU�WKH�SRZHU
VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R�SUHYHQW
HOHFWULF�VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�2))�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP�VDIH
OHYHO�

�:$51,1*
'R�QRW�RSHUDWH�HTXLSPHQW�ZLWK�FRYHUV�UHPRYHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
'R�QRW�SHUIRUP�ZRUN�RQ�WKH�GULYH�ZKLOH�ZHDULQJ�ORRVH�FORWKLQJ��MHZHOU\�RU�ZLWKRXW�H\H�SURWHFWLRQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
5HPRYH�DOO�PHWDO�REMHFWV�VXFK�DV�ZDWFKHV�DQG�ULQJV��VHFXUH�ORRVH�FORWKLQJ�DQG�ZHDU�H\H�SURWHFWLRQ�EHIRUH�EHJLQQLQJ
ZRUN�RQ�WKH�GULYH�
'R�QRW�UHPRYH�FRYHUV�RU�WRXFK�FLUFXLW�ERDUGV�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�XVH�HTXLSPHQW�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
0DLQWHQDQFH��LQVSHFWLRQ�DQG�UHSODFHPHQW�RI�SDUWV�PXVW�EH�SHUIRUPHG�RQO\�E\�DXWKRUL]HG�SHUVRQQHO�IDPLOLDU�ZLWK
LQVWDOODWLRQ��DGMXVWPHQW�DQG�PDLQWHQDQFH�RI�$&�GULYHV�
%HIRUH�ZLULQJ�WHUPLQDOV��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW�
7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU�WKH�SRZHU�VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK
ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R�SUHYHQW�HOHFWULF�VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�2))
DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP�VDIH�OHYHO�

)LUH�+D]DUG
7LJKWHQ�DOO�WHUPLQDO�VFUHZV�WR�WKH�VSHFLILHG�WLJKWHQLQJ�WRUTXH�
/RRVH�HOHFWULFDO�FRQQHFWLRQV�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�GXH�WR�RYHUKHDWLQJ�RI�HOHFWULFDO�FRQQHFWLRQV�

�&$87,21
&UXVK�+D]DUG

'R�QRW�FDUU\�WKH�GULYH�E\�WKH�IURQW�FRYHU�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�PLQRU�RU�PRGHUDWH�LQMXU\�IURP�WKH�PDLQ�ERG\�RI�WKH�GULYH�IDOOLQJ�

127,&(
2EVHUYH�SURSHU�HOHFWURVWDWLF�GLVFKDUJH�SURFHGXUHV��(6'��ZKHQ�KDQGOLQJ�WKH�GULYH�DQG�FLUFXLW�ERDUGV�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�(6'�GDPDJH�WR�WKH�GULYH�FLUFXLWU\�
&KHFN�DOO�WKH�ZLULQJ�WR�HQVXUH�WKDW�DOO�FRQQHFWLRQV�DUH�FRUUHFW�DIWHU�LQVWDOOLQJ�WKH�GULYH�DQG�FRQQHFWLQJ�DQ\�RWKHU
GHYLFHV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�

&�� 6HFWLRQ�6DIHW\

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



&�� 0(02%86�0RGEXV�&RQILJXUDWLRQ
'ULYHV�FDQ�EH�FRQWUROOHG�IURP�D�3/&�RU�RWKHU�PDVWHU�GHYLFH�YLD�VHULDO�FRPPXQLFDWLRQV�DIWHU�LQVWDOOLQJ�WKH�LQWHUIDFH�IRU
0(02%86�0RGEXV�FRPPXQLFDWLRQ��6,�����-��
0(02%86�0RGEXV�FRPPXQLFDWLRQ�FDQ�EH�FRQILJXUHG�XVLQJ�RQH�PDVWHU��3/&��DQG�D�PD[LPXP�RI�����VODYHV��7KH�GULYH
KDV�VODYH�IXQFWLRQDOLW\�RQO\��PHDQLQJ�WKDW�VHULDO�FRPPXQLFDWLRQ�LV�QRUPDOO\�LQLWLDWHG�IURP�WKH�PDVWHU�DQG�UHVSRQGHG�WR
E\�WKH�VODYHV�
7KH�PDVWHU�SHUIRUPV�VHULDO�FRPPXQLFDWLRQV�ZLWK�RQO\�RQH�VODYH�DW�D�WLPH��7KH�DGGUHVV�RU�QRGH�IRU�HDFK�VODYH�PXVW�EH�VHW
EHIRUHKDQG�VR�WKDW�WKH�PDVWHU�FDQ�FRPPXQLFDWH�ZLWK�WKH�VODYH�DW�WKDW�DGGUHVV��$�VODYH�WKDW�UHFHLYHV�D�FRPPDQG�IURP�WKH
PDVWHU�ZLOO�SHUIRUP�WKH�VSHFLILHG�IXQFWLRQ�DQG�WKHQ�VHQG�D�UHVSRQVH�EDFN�WR�WKH�PDVWHU�

0DVWHU��3/&�RU�RWKHU�

'5,9( '5,9( '5,9(

)LJXUH�&�� &RQQHFWLQJ�0XOWLSOH�'ULYHV�WR�D�3/&

&�� 0(02%86�0RGEXV�&RQILJXUDWLRQ
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&�� &RPPXQLFDWLRQ�6SHFLILFDWLRQV
0(02%86�0RGEXV�VSHFLILFDWLRQV�DSSHDU�LQ�WKH�IROORZLQJ�WDEOH�

,WHP 6SHFLILFDWLRQV
,QWHUIDFH 56������56����

&RPPXQLFDWLRQV�&\FOH $V\QFKURQRXV��6WDUW�VWRS�V\QFKURQL]DWLRQ�

&RPPXQLFDWLRQ
3DUDPHWHUV

&RPPXQLFDWLRQ�6SHHGV
$YDLODEOH �������������������������������NESV

'DWD�OHQJWK ��ELW��IL[HG�
3DULW\ 6HOHFW�HYHQ��RGG��RU�QRQH
6WRS�ELW ��ELW��IL[HG�

3URWRFRO 0(02%86�0RGEXV��XVLQJ�578�PRGH�RQO\�
0D[�1XPEHU�RI�6ODYHV ����GULYHV��56�����

&�� &RPPXQLFDWLRQ�6SHFLILFDWLRQV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



&�� &RQQHFWLQJ�WR�D�1HWZRUN
7KLV�VHFWLRQ�H[SODLQV�WKH�FRQQHFWLRQ�RI�D�GULYH�WR�D�0(02%86�0RGEXV�QHWZRUN�DQG�WKH�QHWZRUN�WHUPLQDWLRQ�

� 1HWZRUN�&DEOH�&RQQHFWLRQ
)ROORZ�WKH�LQVWUXFWLRQV�EHORZ�WR�FRQQHFW�WKH�GULYH�WR�D�0(02%86�0RGEXV�QHWZRUN�

�� :LWK�WKH�SRZHU�VKXW�RII��FRQQHFW�WKH�FRPPXQLFDWLRQV�FDEOH�WR�WKH�GULYH�DQG�WKH�PDVWHU��8VH�WKH�WHUPLQDOV�VKRZQ
LQ�WKH�ILJXUH�EHORZ�IRU�QHWZRUN�FDEOH�FRQQHFWLRQV�

6± 6� ,* 5± 5�

6�
6�
,*
5��
5�

6HQG����

5HFHLYH����
5HFHLYH����
6KLHOG�*URXQG
6HQG����

)LJXUH�&�� 6HULDO�&RPPXQLFDWLRQV�&DEOH�&RQQHFWLRQ�7HUPLQDOV

1RWH� 6HSDUDWH�WKH�FRPPXQLFDWLRQV�FDEOHV�IURP�WKH�PDLQ�FLUFXLW�FDEOHV�DQG�RWKHU�ZLULQJ�DQG�SRZHU�FDEOHV��8VH�VKLHOGHG�FDEOHV
IRU�WKH�FRPPXQLFDWLRQV�FDEOHV��DQG�SURSHUO\�VKLHOGHG�FODPSV�WR�SUHYHQW�SUREOHPV�ZLWK�QRLVH��:KHQ�XVLQJ�56����
FRPPXQLFDWLRQV��FRQQHFW�6��WR�5���DQG�6��WR�5��DV�VKRZQ�LQ�WKH�GLDJUDP�EHORZ�

�� &KHFN�RU�VHW�WKH�WHUPLQDWLQJ�UHVLVWDQFH�DW�DOO�VODYHV��5HIHU�WR��1HWZRUN�7HUPLQDWLRQ�IRU�1HWZRUN�7HUPLQDWLRQ�RQ
6,�����-�

�� 6ZLWFK�WKH�SRZHU�RQ�
�� 6HW�WKH�SDUDPHWHUV�QHHGHG�IRU�VHULDO�FRPPXQLFDWLRQV��+�����WKURXJK�+����������������XVLQJ�WKH�/('�RSHUDWRU�
�� 6KXW�WKH�SRZHU�RII�DQG�ZDLW�XQWLO�WKH�GLVSOD\�RQ�WKH�/('�RSHUDWRU�JRHV�RXW�FRPSOHWHO\�
�� 7XUQ�WKH�SRZHU�EDFN�RQ�
�� 7KH�GULYH�LV�QRZ�UHDG\�WR�EHJLQ�FRPPXQLFDWLQJ�ZLWK�WKH�PDVWHU�

� :LULQJ�'LDJUDP�IRU�0XOWLSOH�&RQQHFWLRQ
)LJXUH�&���DQG�)LJXUH�&���H[SODLQ�WKH�ZLULQJ�GLDJUDPV�IRU�PXOWLSOH�FRQQHFWLRQV�XVLQJ�0(02%86�0RGEXV
FRPPXQLFDWLRQ�

&�� &RQQHFWLQJ�WR�D�1HWZRUN
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� 56�����,QWHUIDFH

6,�����-

2))

6�

5�
5±
,*
6�
6±

6,�����-

2))

6�

5�
5±
,*
6�
6±

6,�����-

21

6�

5�
5±
,*
6�
6±

6�
6±
,*
5�
5±

3/&

'ULYH

'ULYH

'ULYH

7HUPLQDWLQJ
5HJLVWHU

7HUPLQDWLQJ
5HJLVWHU

7HUPLQDWLQJ
5HJLVWHU

)LJXUH�&�� 56�����,QWHUIDFH

1RWH� � 7XUQ�RQ�WKH�',3�VZLWFK�DW�WKH�6,�����-�WKDW�LV�ORFDWHG�DW�WKH�HQG�RI�WKH�QHWZRUN��7XUQ�LW�RII�DW�DOO�RWKHU�VODYHV�
� 6HW�+�����WR�³�´�ZKHQ�XVLQJ�WKH�56�����LQWHUIDFH�

� 56�����,QWHUIDFH

6�
6±
,*
5�
5±

3/&

6,�����-

2))

6�

5�
5±
,*
6�
6±

6,�����-

2))

6�

5�
5±
,*
6�
6±

6,�����-

21

6�

5�
5±
,*
6�
6±

'ULYH

'ULYH

'ULYH

7HUPLQDWLQJ
5HJLVWHU

7HUPLQDWLQJ
5HJLVWHU

7HUPLQDWLQJ
5HJLVWHU

)LJXUH�&�� 56�����,QWHUIDFH

1RWH� � 7XUQ�RQ�WKH�',3�VZLWFK�DW�WKH�6,�����-�WKDW�LV�ORFDWHG�DW�WKH�HQG�RI�WKH�QHWZRUN��7XUQ�LW�RII�DW�DOO�RWKHU�VODYHV�
� 6HW�+�����WR�³�´�ZKHQ�XVLQJ�WKH�56�����LQWHUIDFH�

� 1HWZRUN�7HUPLQDWLRQ
7KH�WZR�HQGV�RI�WKH�0(02%86�0RGEXV�QHWZRUN�OLQH�KDYH�WR�EH�WHUPLQDWHG��7KH�,QWHUIDFH�IRU�0(02%86�0RGEXV
&RPPXQLFDWLRQ��6,�����-��KDV�D�EXLOW�LQ�WHUPLQDWLQJ�UHVLVWDQFH�WKDW�FDQ�EH�HQDEOHG�RU�GLVDEOHG�XVLQJ�',3�VZLWFK�6���,I�D
GULYH�LV�ORFDWHG�DW�WKH�HQG�RI�D�QHWZRUN�OLQH��HQDEOH�WKH�WHUPLQDWLQJ�UHVLVWDQFH�E\�VHWWLQJ�',3�VZLWFK�6��WR�WKH�21�SRVLWLRQ�
'LVDEOH�WKH�WHUPLQDWLQJ�UHVLVWDQFH�RQ�DOO�VODYHV�WKDW�DUH�QRW�ORFDWHG�DW�WKH�QHWZRUN�OLQH�HQG��)LJXUH�&���OOXVWUDWHV�WKH�VHWWLQJ
RI�',3�VZLWFK�6��

&�� &RQQHFWLQJ�WR�D�1HWZRUN

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



5�

5�

6�

6�

�
�

56����
RU

56����
',3
VZLWFK
6�

WHUPLQDO�UHVLVWDQFH������:������ ��

�',3�VZLWFK�6�
�LQ�WKH�21�SRVLWLRQ�

2)) 21

)LJXUH�&�� 6HULDO�&RPPXQLFDWLRQV�7HUPLQDO�DQG�',3�6ZLWFK�6�

&�� &RQQHFWLQJ�WR�D�1HWZRUN
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&�� 0(02%86�0RGEXV�6HWXS�3DUDPHWHUV

� 0(02%86�0RGEXV�6HULDO�&RPPXQLFDWLRQ
7KLV�VHFWLRQ�GHVFULEHV�SDUDPHWHUV�QHFHVVDU\�WR�VHW�XS�0(02%86�0RGEXV�FRPPXQLFDWLRQV�

� +������'ULYH�6ODYH�$GGUHVV
6HWV�WKH�GULYH�VODYH�DGGUHVV�XVHG�IRU�0(02%86�0RGEXV�FRPPXQLFDWLRQV�

1RWH� $IWHU�FKDQJLQJ�WKLV�SDUDPHWHU��WKH�SRZHU�PXVW�EH�F\FOHG�WR�HQDEOH�WKH�QHZ�VHWWLQJ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� 'ULYH�6ODYH�$GGUHVV ��WR�))���! �)

��! ,I�WKH�DGGUHVV�LV�VHW�WR����QR�UHVSRQVH�ZLOO�EH�SURYLGHG�GXULQJ�FRPPXQLFDWLRQV�

)RU�VHULDO�FRPPXQLFDWLRQV�WR�ZRUN��HDFK�LQGLYLGXDO�VODYH�GULYH�PXVW�EH�DVVLJQHG�D�XQLTXH�VODYH�DGGUHVV��6HWWLQJ�+����
WR�DQ\�YDOXH�EHVLGHV���DVVLJQV�WKH�GULYH�LWV�DGGUHVV�LQ�WKH�QHWZRUN��6ODYH�DGGUHVV�GRQ
W�QHHG�WR�EH�DVVLJQHG�LQ�VHTXHQWLDO
RUGHU��EXW�HDFK�DGGUHVV�QHHGV�WR�EH�XQLTXH�VR�WKDW�QR�WZR�GULYHV�KDYH�WKH�VDPH�DGGUHVV�

� +������&RPPXQLFDWLRQ�6SHHG�6HOHFWLRQ
6HWV�WKH�0(02%86�0RGEXV�FRPPXQLFDWLRQV�VSHHG�

1RWH� $IWHU�FKDQJLQJ�WKLV�SDUDPHWHU��WKH�SRZHU�PXVW�EH�F\FOHG�WR�HQDEOH�WKH�QHZ�VHWWLQJ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� &RPPXQLFDWLRQ�6SHHG�6HOHFWLRQ ��WR�� �

+���� &RPPXQLFDWLRQ�6SHHG
� �����ESV
� �����ESV
� �����ESV
� �����ESV
� ������ESV
� ������ESV

� +������&RPPXQLFDWLRQ�3DULW\�6HOHFWLRQ
6HWV�WKH�SDULW\�XVHG�IRU�0(02%86�0RGEXV�FRPPXQLFDWLRQV�

1RWH� $IWHU�FKDQJLQJ�WKLV�SDUDPHWHU��WKH�SRZHU�PXVW�EH�F\FOHG�WR�HQDEOH�WKH�QHZ�VHWWLQJ�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� &RPPXQLFDWLRQ�3DULW\�6HOHFWLRQ ��WR�� �

6HWWLQJ����1R�3DULW\

6HWWLQJ����(YHQ�3DULW\

6HWWLQJ����2GG�3DULW\

� +������6WRSSLQJ�0HWKRG�DIWHU�&RPPXQLFDWLRQ�(UURU
6HOHFWV�WKH�VWRSSLQJ�PHWKRG�DIWHU�D�FRPPXQLFDWLRQV�HUURU��&(��KDV�RFFXUUHG�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� 6WRSSLQJ�0HWKRG�DIWHU�&RPPXQLFDWLRQ�(UURU ��WR�� �

6HWWLQJ����5DPS�WR�6WRS�8VLQJ�&XUUHQW�$FFHO�'HFHO�7LPH

6HWWLQJ����&RDVW�WR�6WRS

6HWWLQJ����)DVW�VWRS�8VLQJ�&����

6HWWLQJ����$ODUP�2QO\��&RQWLQXH�2SHUDWLRQ

� +������&RPPXQLFDWLRQ�)DXOW�'HWHFWLRQ�6HOHFWLRQ
(QDEOHV�RU�GLVDEOHG�WKH�FRPPXQLFDWLRQ�HUURU��&(��GHWHFWLRQ�IRU�0(02%86�0RGEXV�FRPPXQLFDWLRQV�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� &RPPXQLFDWLRQ�)DXOW�'HWHFWLRQ�6HOHFWLRQ ��RU�� �

&�� 0(02%86�0RGEXV�6HWXS�3DUDPHWHUV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



6HWWLQJ����'LVDEOHG
1R�HUURU�GHWHFWLRQ��7KH�GULYH�FRQWLQXHV�RSHUDWLRQ�

6HWWLQJ����(QDEOHG
,I�WKH�GULYH�GRHV�QRW�UHFHLYH�GDWD�IURP�WKH�PDVWHU�IRU�ORQJHU�WKDQ���V��WKHQ�D�&(�IDXOW�ZLOO�EH�WULJJHUHG�DQG�WKH�GULYH�ZLOO
RSHUDWH�DV�GHWHUPLQHG�E\�SDUDPHWHU�+�����

� +������'ULYH�7UDQVPLW�:DLW�7LPH
6HWV�WKH�WLPH�WKH�GULYH�ZDLWV�DIWHU�UHFHLYLQJ�GDWD�IURP�D�PDVWHU�XQWLO�UHVSRQGLQJ�GDWD�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� 'ULYH�7UDQVPLW�:DLW�7LPH ��WR����PV ���PV

&RPPDQG�PHVVDJH 5HVSRQVH�PHVVDJH &RPPDQG�PHVVDJH

3/&ĺ'ULYH 3/&ĺ'ULYH'ULYHĺ3/&

7LPH

���ELW�OHQJWK +�����VHWWLQJ

)LJXUH�&�� 'ULYH�7UDQVPLW�:DLW�7LPH�6HWWLQJ

� +������576�&RQWURO�6HOHFWLRQ
(QDEOHV�RU�GLVDEOHV�576�FRQWURO�

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� 576�&RQWURO�6HOHFWLRQ ��RU�� �

6HWWLQJ����'LVDEOHG���576�LV�$OZD\V�21
8VH�WKLV�VHWWLQJ�ZKHQ�XVLQJ�56�����VLJQDOV�IRU�FRPPXQLFDWLRQV�

6HWWLQJ����(QDEOHG���576�7XUQV�21�ZKHQ�6HQGLQJ
8VH�WKLV�VHWWLQJ�ZKHQ�XVLQJ�56�����VLJQDOV�IRU�FRPPXQLFDWLRQV�

� +������5XQ�&RPPDQG�0HWKRG�6HOHFWLRQ
6HOHFWV�WKH�W\SH�RI�VHTXHQFH�XVHG�ZKHQ�WKH�5XQ�FRPPDQG�VRXUFH�LV�VHW�WR�0(02%86�0RGEXV�FRPPXQLFDWLRQV��E����
 ����

1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� 5XQ�&RPPDQG�0HWKRG�6HOHFWLRQ ��RU�� �

6HWWLQJ����):'�6WRS��5(9�6WRS
6HWWLQJ�ELW���RI�0(02%86�0RGEXV�UHJLVWHU�ZLOO�VWDUW�DQG�VWRS�WKH�GULYH�LQ�WKH�IRUZDUG�GLUHFWLRQ��6HWWLQJ�ELW���ZLOO�VWDUW
DQG�VWRS�WKH�GULYH�LQ�UHYHUVH�

6HWWLQJ����5XQ�6WRS��):'�5(9
6HWWLQJ�ELW���RI�0(02%86�0RGEXV�UHJLVWHU�ZLOO�VWDUW�DQG�VWRS�WKH�GULYH��6HWWLQJ�ELW���FKDQJHV�WKH�GLUHFWLRQ�

� +�����0(02%86�)UHTXHQF\�5HIHUHQFH�DQG�)UHTXHQF\�0RQLWRU�8QLW
1R� 1DPH 6HWWLQJ�5DQJH 'HIDXOW
+���� 0(02%86�)UHTXHQF\�5HIHUHQFH�DQG�)UHTXHQF\�0RQLWRU�8QLW ��WR�� �

6HWWLQJ�������+]����
6HWWLQJ����R�����EDVHG
6HWWLQJ����������������
6HWWLQJ������������

&�� 0(02%86�0RGEXV�6HWXS�3DUDPHWHUV
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&�� 'ULYH�2SHUDWLRQV�E\�0(02%86�0RGEXV
7KH�GULYH�RSHUDWLRQV�WKDW�FDQ�EH�SHUIRUPHG�E\�0(02%86�0RGEXV�FRPPXQLFDWLRQ�GHSHQG�RQ�GULYH�SDUDPHWHU�VHWWLQJV�
7KLV�VHFWLRQ�H[SODLQV�WKH�IXQFWLRQV�WKDW�FDQ�EH�XVHG�DQG�UHODWHG�SDUDPHWHU�VHWWLQJV�

� 2EVHUYLQJ�WKH�'ULYH�2SHUDWLRQ
$�3/&�FDQ�SHUIRUP�WKH�IROORZLQJ�DFWLRQV�ZLWK�0(02%86�0RGEXV�FRPPXQLFDWLRQV�DW�DQ\�WLPH�UHJDUGOHVV�RI�SDUDPHWHU
VHWWLQJV��H[FHSW�+������
� 2EVHUYH�GULYH�VWDWXV�DQG�GULYH�FRQWURO�WHUPLQDO�VWDWXV�IURP�D�3/&�
� 5HDG�DQG�ZULWH�SDUDPHWHUV�
� 6HW�DQG�UHVHW�IDXOWV�
� 6HW�PXOWL�IXQFWLRQ�LQSXWV��,QSXWV�VHWWLQJV�IURP�WKH�LQSXW�WHUPLQDOV�6��DQG�IURP�0(02%86�0RGEXV�FRPPXQLFDWLRQV
DUH�ERWK�OLQNHG�E\�DQ�25�RSHUDWLRQ�

� &RQWUROOLQJ�WKH�'ULYH
7R�VWDUW�DQG�VWRS�WKH�GULYH�RU�VHW�WKH�IUHTXHQF\�UHIHUHQFH�XVLQJ�0(02%86�0RGEXV�FRPPXQLFDWLRQV��DQ�H[WHUQDO�UHIHUHQFH
PXVW�EH�VHOHFWHG�DQG�WKH�SDUDPHWHUV�OLVWHG�EHORZ�PXVW�EH�DGMXVWHG�DFFRUGLQJO\�

7DEOH�&�� 6HWWLQJ�3DUDPHWHUV�IRU�'ULYH�&RQWURO�IURP�0(02%86�0RGEXV
3DUDPHWHU 1DPH 5HTXLUHG�6HWWLQJ

E���� )UHTXHQF\�5HIHUHQFH�6HOHFWLRQ �
E���� 5XQ�&RPPDQG�6HOHFWLRQ �

5HIHU�WR�E������)UHTXHQF\�5HIHUHQFH�6HOHFWLRQ�RQ�SDJH����DQG�5HIHU�WR�E������5XQ�&RPPDQG�6HOHFWLRQ�RQ�SDJH���
IRU�GHWDLOV�RQ�H[WHUQDO�UHIHUHQFH�SDUDPHWHU�VHOHFWLRQV�

&�� 'ULYH�2SHUDWLRQV�E\�0(02%86�0RGEXV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



&�� &RPPXQLFDWLRQV�7LPLQJ
7R�SUHYHQW�RYHUUXQ�LQ�WKH�VODYH�GULYH��WKH�PDVWHU�VKRXOG�ZDLW�D�FHUWDLQ�WLPH�EHWZHHQ�VHQGLQJ�PHVVDJHV�WR�WKH�VDPH�GULYH�
,Q�WKH�VDPH�ZD\��WKH�VODYH�GULYH�PXVW�ZDLW�EHIRUH�VHQGLQJ�UHVSRQVH�PHVVDJHV�WR�SUHYHQW�DQ�RYHUUXQ�LQ�WKH�PDVWHU��7KLV
VHFWLRQ�H[SODLQV�WKH�PHVVDJH�WLPLQJ�

� &RPPDQG�0HVVDJHV�IURP�0DVWHU�WR�'ULYH
,Q�RUGHU�WR�SUHYHQW�RYHUUXQ�DQG�GDWD�ORVV��WKH�PDVWHU�PXVW�ZDLW�EHWZHHQ�UHFHLYLQJ�D�UHVSRQVH�DQG�VHQGLQJ�WKH�VDPH�W\SH
RI�FRPPDQG�DV�EHIRUH�WR�WKH�VDPH�VODYH�GULYH��7KH�PLQLPXP�ZDLW�WLPH�GHSHQGV�RQ�WKH�FRPPDQG�DV�VKRZQ�LQ�WKH�WDEOH
EHORZ�

7DEOH�&�� 0LQLPXP�:DLW�7LPH�IRU�6HQGLQJ�0HVVDJHV
&RPPDQG�7\SH ([DPSOH 0LQLPXP�:DLW�7LPH

�
� &RQWURO�FRPPDQG��5XQ��6WRS�
� 6HW�LQSXWV�RXWSXWV
� 5HDG�PRQLWRUV�DQG�SDUDPHWHU�YDOXHV

���PV

� � :ULWH�SDUDPHWHUV ���PV����!

� � 6DYH�FKDQJHV�XVLQJ�DQ�(QWHU�FRPPDQG ��WR���V����!

��! ,I�WKH�GULYH�UHFHLYHV�FRPPDQG�W\SH���GDWD�GXULQJ�WKH�PLQLPXP�ZDLW�WLPH��LW�ZLOO�SHUIRUP�WKH�FRPPDQG�DQG�WKHQ�UHVSRQG��+RZHYHU��LI�LW�UHFHLYHV
D�FRPPDQG�W\SH���RU���GXULQJ�WKDW�WLPH��HLWKHU�D�FRPPXQLFDWLRQ�HUURU�ZLOO�UHVXOW�RU�WKH�FRPPDQG�ZLOO�EH�LJQRUHG�

&RPPDQG�PHVVDJH 5HVSRQVH�PHVVDJH &RPPDQG�PHVVDJH

3/&ĺ'ULYH 3/&ĺ'ULYH'ULYHĺ3/&

���ELW�OHQJWK 0DVWHU�6HQG��
:DLW�7LPH

7LPH

)LJXUH�&�� �0LQLPXP�:DLW�7LPH�IRU�6HQGLQJ�0HVVDJHV

$�WLPHU�VKRXOG�EH�VHW�LQ�WKH�PDVWHU�WR�FKHFN�KRZ�ORQJ�LW�WDNHV�IRU�WKH�VODYH�GULYH�V��WR�UHVSRQG�WR�WKH�PDVWHU��,I�QR�UHVSRQVH
LV�UHFHLYHG�ZLWKLQ�D�FHUWDLQ�DPRXQW�RI�WLPH��WKH�PDVWHU�VKRXOG�WU\�UHVHQGLQJ�WKH�PHVVDJH�

� 5HVSRQVH�0HVVDJHV�IURP�'ULYH�WR�0DVWHU
,I�WKH�GULYH�UHFHLYHV�D�FRPPDQG�IURP�WKH�PDVWHU��LW�ZLOO�SURFHVV�WKH�GDWD�UHFHLYHG�DQG�ZDLW�IRU�WKH�WLPH�VHW�LQ�+�����XQWLO
LW�UHVSRQGV��,QFUHDVH�+�����LI�WKH�GULYH�UHVSRQVH�FDXVHV�RYHUUXQ�LQ�WKH�PDVWHU�

7LPH&RPPDQG�PHVVDJH 5HVSRQVH�PHVVDJH &RPPDQG�PHVVDJH

3/&ĺ'ULYH 3/&ĺ'ULYH'ULYHĺ3/&

���ELW�OHQJWK +����
VHWWLQJ

)LJXUH�&�� 0LQLPXP�5HVSRQVH�:DLW�7LPH

&�� &RPPXQLFDWLRQV�7LPLQJ
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&�� 0HVVDJH�)RUPDW

� 0HVVDJH�&RQWHQW
,Q�0(02%86�0RGEXV�FRPPXQLFDWLRQV��WKH�PDVWHU�VHQGV�FRPPDQGV�WR�WKH�VODYH��DQG�WKH�VODYH�UHVSRQGV��7KH�PHVVDJH
IRUPDW�LV�FRQILJXUHG�IRU�ERWK�VHQGLQJ�DQG�UHFHLYLQJ�DV�VKRZQ�EHORZ��DQG�WKH�OHQJWK�RI�GDWD�SDFNHWV�GHSHQGV�RQ�WKH�FRPPDQG
�IXQFWLRQ��FRQWHQW�

6/$9(�$''5(66
)81&7,21�&2'(

'$7$
(5525�&+(&.

� 6ODYH�$GGUHVV
7KH�VODYH�DGGUHVV�LQ�WKH�PHVVDJH�GHILQHV�WKH�QRWH�WKH�PHVVDJH�LV�VHQW�WR��8VH�DGGUHVVHV�EHWZHHQ���DQG�))+��,I�D�PHVVDJH
ZLWK�VODYH�DGGUHVV���LV�VHQW��EURDGFDVW���WKH�FRPPDQG�IURP�WKH�PDVWHU�ZLOO�EH�UHFHLYHG�E\�DOO�VODYHV��7KH�VODYHV�GR�QRW
SURYLGH�D�UHVSRQVH�WR�D�EURDGFDVW�W\SH�PHVVDJH�

� )XQFWLRQ�&RGH
7KH�WKUHH�W\SHV�RI�IXQFWLRQ�FRGHV�DUH�VKRZQ�LQ�WKH�WDEOH�EHORZ�

)XQFWLRQ
&RGH )XQFWLRQ�1DPH

'DWD�/HQJWK��E\WHV�
&RPPDQG�0HVVDJH 5HVSRQVH�0HVVDJH

0LQLPXP 0D[LPXP 0LQLPXP 0D[LPXP
��+ 5HDG�0(02%86�0RGEXV�UHJLVWHUV � � � ��
��+ /RRSEDFN�WHVW � � � �
��+ :ULWH�WR�PXOWLSOH�0(02%86�0RGEXV�UHJLVWHUV �� �� � �

� 'DWD
&RQILJXUH�FRQVHFXWLYH�GDWD�E\�FRPELQLQJ�WKH�0(02%86�0RGEXV�UHJLVWHU�DGGUHVV��WHVW�FRGH�LQ�FDVH�RI�D�ORRSEDFN�WHVW�
DQG�WKH�GDWD�WKH�UHJLVWHU�FRQWDLQV��7KH�GDWD�OHQJWK�FKDQJHV�GHSHQGLQJ�RQ�WKH�FRPPDQG�GHWDLOV�

$�GULYH�0(02%86�0RGEXV�UHJLVWHU�DOZD\V�KDV�D�GDWD�OHQJWK�RI�WZR�E\WHV��7KHUHIRUH�GDWD�ZULWWHQ�LQWR�GULYH�UHJLVWHUV
PXVW�DOVR�DOZD\V�KDYH�D�OHQJWK�RI�WZR�E\WHV��5HJLVWHU�GDWD�UHDG�RXW�IURP�WKH�GULYH�ZLOO�DOZD\V�FRQVLVW�RI�WZR�E\WHV�

� (UURU�&KHFN
7KH�GULYH�XVHV�D�&5&�����F\FOLF�UHGXQGDQF\�FKHFN��FKHFNVXP�PHWKRG��IRU�FKHFNLQJ�GDWD�YDOLGLW\��8VH�WKH�SURFHGXUH
GHVFULEHG�EHORZ�ZKHQ�FDOFXODWLQJ�WKH�&5&����FKHFNVXP�IRU�FRPPDQG�GDWD�RU�ZKHQ�YHULI\LQJ�UHVSRQVH�GDWD�

� &RPPDQG�'DWD
:KHQ�WKH�GULYH�UHFHLYHV�GDWD��LW�FDOFXODWHV�WKH�&5&����FKHFNVXP�IURP�WKH�GDWD�DQG�FRPSDUHV�LW�WR�WKH�&5&����YDOXH
UHFHLYHG�ZLWKLQ�WKH�PHVVDJH��%RWK�PXVW�PDWFK�EHIRUH�D�FRPPDQG�LV�SURFHVVHG�
$Q�LQLWLDO�YDOXH�RI�))))+��L�H���DOO����ELWV�HTXDO����PXVW�EH�XVHG�IRU�&5&����FDOFXODWLRQV�IRU�WKH�0(02%86�0RGEXV
SURWRFRO�
&DOFXODWH�WKH�&5&����FKHFNVXP�XVLQJ�WKH�IROORZLQJ�VWHSV�
� 7KH�VWDUWLQJ�YDOXH�LV�))))+�
� 3HUIRUP�DQ�;25�RSHUDWLRQ�RI�WKLV�YDOXH�DQG�WKH�VODYH�DGGUHVV�
� 5LJKW�VKLIW�WKH�UHVXOW�
� :KHQ�WKH�RYHUIORZ�ELW�RI�WKH�VKLIW�RSHUDWLRQ�EHFRPHV����SHUIRUP�DQ�;25�RSHUDWLRQ�RI�WKH�UHVXOW�IURP�VWHS���DERYH�DQG
WKH�IL[�YDOXH�$���+�

� 5HSHDW�VWHSV���DQG���XQWLO�HLJKW�VKLIW�RSHUDWLRQV�KDYH�EHHQ�SHUIRUPHG�
� $IWHU�HLJKW�VKLIW�RSHUDWLRQV��SHUIRUP�DQ�;25�RSHUDWLRQ�ZLWK�WKH�UHVXOW�DQG�WKH�QH[W�GDWD�LQ�WKH�PHVVDJH��IXQFWLRQ�FRGH�
UHJLVWHU�DGGUHVV��GDWD���&RQWLQXH�ZLWK�VWHSV���WR���XQWLO�WKH�ODVW�GDWD�KDV�EHHQ�SURFHVVHG�

� 7KH�UHVXOW�RI�WKH�ODVW�VKLIW�RU�;25�RSHUDWLRQ�LV�WKH�FKHFNVXP�
7KH�H[DPSOH�LQ�7DEOH�&���VKRZV�WKH�&5&����FDOFXODWLRQ�RI�WKH�VODYH�DGGUHVV���+�DQG�WKH�IXQFWLRQ�FRGH���+��\LHOGLQJ
WKH�UHVXOW�'���+�

1RWH� 7KLV�H[DPSOH�GRHV�QRW�VKRZ�WKH�FDOFXODWLRQ�IRU�D�FRPSOHWH�0(02%86�0RGEXV�FRPPDQG��1RUPDOO\�GDWD�ZRXOG�IROORZ�LQ�WKH�FDOFXODWLRQ�

&�� 0HVVDJH�)RUPDW
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7DEOH�&�� &5&����&KHFNVXP�&DOFXODWLRQ�([DPSOH
'HVFULSWLRQ &DOFXODWLRQ 2YHUIORZ 'HVFULSWLRQ &DOFXODWLRQ 2YHUIORZ

,QLWLDO�9DOXH��))))+� ������������������� � )XQFWLRQ�&RGH���+ ������������������� �
$GGUHVV���+ ������������������� � ;25�Z�UHVXOW ������������������� �

;25�Z�LQLWLDO�YDOXH ������������������� � 6KLIW�� ������������������� �
6KLIW�� ������������������� � ;25�Z�$���+ ������������������� �

;25�Z�$���+ ������������������� � ;25�UHVXOW ������������������� �
;25�UHVXOW ������������������� � 6KLIW�� ������������������� �
6KLIW�� ������������������� � ;25�Z�$���+ ������������������� �

;25�Z�$���+ ������������������� � ;25�UHVXOW ������������������� �
;25�UHVXOW ������������������� � 6KLIW�� ������������������� �
6KLIW�� ������������������� � 6KLIW�� ������������������� �
6KLIW�� ������������������� � ;25�Z�$���+ ������������������� �

;25�Z�$���+ ������������������� � ;25�UHVXOW ������������������� �
;25�UHVXOW ������������������� � 6KLIW�� ������������������� �
6KLIW�� ������������������� � 6KLIW�� ������������������� �
6KLIW�� ������������������� � ;25�Z�$���+ ������������������� �

;25�Z�$���+ ������������������� � ;25�UHVXOW ������������������� �
;25�UHVXOW ������������������� � 6KLIW�� ������������������� �
6KLIW�� ������������������� � ;25�Z�$���+ ������������������� �
6KLIW�� ������������������� � ;25�UHVXOW ������������������� �

;25�Z�$���+ ������������������� � 6KLIW�� ������������������� �
;25�UHVXOW ������������������� � ;25�Z�$���+ ������������������� �

3HUIRUP�RSHUDWLRQV�ZLWK�QH[W�GDWD��IXQFWLRQ�FRGH�

;25�UHVXOW ������������������� �

&5&��� ������������������� �
'���+ �

&RQWLQXH�IURP�KHUH�ZLWK�QH[W�GDWD�

� 5HVSRQVH�'DWD
7R�EH�VXUH�WKDW�WKH�GDWD�LV�YDOLG��SHUIRUP�D�&5&����FDOFXODWLRQ�RQ�WKH�UHVSRQVH�PHVVDJH�GDWD�DV�GHVFULEHG�DERYH��&RPSDUH
WKH�UHVXOW�WR�WKH�&5&����FKHFNVXP�WKDW�ZDV�UHFHLYHG�ZLWKLQ�WKH�UHVSRQVH�PHVVDJH��%RWK�VKRXOG�PDWFK�

&�� 0HVVDJH�)RUPDW
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&�� 0HVVDJH�([DPSOHV
%HORZ�DUH�VRPH�H[DPSOHV�RI�FRPPDQG�DQG�UHVSRQVH�PHVVDJHV�

� 5HDGLQJ�'ULYH�0(02%86�0RGEXV�5HJLVWHU�&RQWHQWV
8VLQJ�WKH�IXQFWLRQ�FRGH���+��5HDG���D�PD[LPXP�RI����0(02%86�0RGEXV�UHJLVWHUV�FDQ�EH�UHDG�RXW�DW�D�WLPH�
7KH�IROORZLQJ�WDEOH�VKRZV�PHVVDJH�H[DPSOHV�ZKHQ�UHDGLQJ�VWDWXV�VLJQDOV��HUURU�GHWDLOV��GDWD�OLQN�VWDWXV��DQG�IUHTXHQF\
UHIHUHQFHV�IURP�WKH�VODYH���GULYH�

&RPPDQG�0HVVDJH 5HVSRQVH�0HVVDJH��QRUPDO� 5HVSRQVH�0HVVDJH��IDXOW�
6ODYH�$GGUHVV ��+ 6ODYH�$GGUHVV ��+ 6ODYH�$GGUHVV ��+
)XQFWLRQ�&RGH ��+ )XQFWLRQ�&RGH ��+ )XQFWLRQ�&RGH ��+

6WDUWLQJ�1R� 8SSHU ��+ 'DWD�4XDQWLW\ ��+ (UURU�&RGH ��+
/RZHU ��+ �VW�VWRUDJH

UHJLVWHU
8SSHU ��+ &5&��� 8SSHU )�+

'DWD�4XDQWLW\ 8SSHU ��+ /RZHU ��+ /RZHU ��+
/RZHU ��+ 1H[W�VWRUDJH

UHJLVWHU
8SSHU ��+

�

&5&��� 8SSHU ��+ /RZHU ��+
/RZHU )�+ 1H[W�VWRUDJH

UHJLVWHU
8SSHU ��+

�

/RZHU ��+

1H[W�VWRUDJH
UHJLVWHU

8SSHU ��+

/RZHU )�+

&5&��� 8SSHU $)+
/RZHU ��+

� /RRSEDFN�7HVW
)XQFWLRQ�FRGH���+�SHUIRUPV�D�ORRSEDFN�WHVW��7KLV�WHVW�UHWXUQV�D�UHVSRQVH�PHVVDJH�ZLWK�H[DFWO\�WKH�VDPH�FRQWHQW�DV�WKH
FRPPDQG�PHVVDJH�DQG�FDQ�EH�XVHG�WR�FKHFN�WKH�FRPPXQLFDWLRQV�EHWZHHQ�WKH�PDVWHU�DQG�VODYH��8VHU�GHILQHG�WHVW�FRGH
DQG�GDWD�YDOXHV�FDQ�EH�VHW�
7KH�IROORZLQJ�WDEOH�VKRZV�D�PHVVDJH�H[DPSOH�ZKHQ�SHUIRUPLQJ�D�ORRSEDFN�WHVW�ZLWK�WKH�VODYH���GULYH�

&RPPDQG�0HVVDJH 5HVSRQVH�0HVVDJH��QRUPDO� 5HVSRQVH�0HVVDJH��IDXOW�
6ODYH�$GGUHVV ��+ 6ODYH�$GGUHVV ��+ 6ODYH�$GGUHVV ��+
)XQFWLRQ�&RGH ��+ )XQFWLRQ�&RGH ��+ )XQFWLRQ�&RGH ��+

7HVW�&RGH 8SSHU ��+ 7HVW�&RGH 8SSHU ��+ (UURU�&RGH ��+
/RZHU ��+ /RZHU ��+ &5&��� 8SSHU ��+

'DWD 8SSHU $�+ 'DWD 8SSHU $�+ /RZHU ��+
/RZHU ��+ /RZHU ��+

�&5&��� 8SSHU '$+ &5&��� 8SSHU '$+
/RZHU �'+ /RZHU �'+

&�� 0HVVDJH�([DPSOHV
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� :ULWLQJ�WR�0XOWLSOH�5HJLVWHUV
)XQFWLRQ�FRGH���K�DOORZV�WKH�XVHU�WR�ZULWH�PXOWLSOH�GULYH�0(02%86�0RGEXV�UHJLVWHUV�ZLWK�RQH�PHVVDJH��7KLV�SURFHVV
ZRUNV�VLPLODU�WR�UHDGLQJ�UHJLVWHUV��L�H���WKH�DGGUHVV�RI�WKH�ILUVW�UHJLVWHU�WKDW�LV�WR�EH�ZULWWHQ�DQG�WKH�GDWD�TXDQWLW\�PXVW�EH
VHW�LQ�WKH�FRPPDQG�PHVVDJH��7KH�GDWD�WR�EH�ZULWWHQ�PXVW�EH�FRQVHFXWLYH�VR�WKDW�WKH�UHJLVWHU�DGGUHVVHV�DUH�LQ�RUGHU��VWDUWLQJ
IURP�WKH�VSHFLILHG�DGGUHVV�LQ�WKH�FRPPDQG�PHVVDJH��7KH�GDWD�RUGHU�PXVW�EH�KLJK�E\WH��WKHQ�ORZHU�E\WH�
7KH�IROORZLQJ�WDEOH�VKRZV�DQ�H[DPSOH�RI�D�PHVVDJH�ZKHUH�D�IRUZDUG�RSHUDWLRQ�KDV�EHHQ�VHW�ZLWK�D�IUHTXHQF\�UHIHUHQFH
RI������+]�IRU�WKH�VODYH���GULYH�

&RPPDQG�0HVVDJH 5HVSRQVH�0HVVDJH��QRUPDO� 5HVSRQVH�0HVVDJH��IDXOW�
6ODYH�$GGUHVV ��+ 6ODYH�$GGUHVV ��+ 6ODYH�$GGUHVV ��+
)XQFWLRQ�&RGH ��+ )XQFWLRQ�&RGH ��+ )XQFWLRQ�&RGH ��+

6WDUWLQJ�1R� 8SSHU ��+ 6WDUWLQJ�1R� 8SSHU ��+ (UURU�&RGH ��+
/RZHU ��+ /RZHU ��+ &5&��� 8SSHU &'+

'DWD�4XDQWLW\ 8SSHU ��+ 'DWD�4XDQWLW\ 8SSHU ��+ /RZHU &�+
/RZHU ��+ /RZHU ��+ � � �

1XPEHU�RI�%\WHV ��+ &5&��� 8SSHU ��+ � � �

6WDUWLQJ�'DWD 8SSHU ��+ /RZHU ��+ � � �
/RZHU ��+ � � � � � �

1H[W�'DWD 8SSHU ��+ � � � � � �
/RZHU ��+ � � � � �

&5&��� 8SSHU ��+ � � � � � �
/RZHU ��+ � � � � �

1RWH� )RU�WKH�QXPEHU�RI�E\WHV�LQ�WKH�FRPPDQG�PHVVDJH��WDNH�GRXEOH�WKH�QXPEHU�RI�WKH�GDWD�TXDQWLW\�

&�� 0HVVDJH�([DPSOHV
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&��� 0(02%86�0RGEXV�'DWD�7DEOH
7DEOH�EHORZ�OLVWV�DOO�0(02%86�0RGEXV�GDWD��7KHUH�DUH�WKUHH�W\SHV�RI�GDWD��FRPPDQG�GDWD��PRQLWRU�GDWD��DQG�EURDGFDVW
GDWD�

� &RPPDQG�'DWD
,W�LV�SRVVLEOH�WR�ERWK�UHDG�DQG�ZULWH�FRPPDQG�GDWD�

1RWH� %LWV�WKDW�DUH�QRW�XVHG�VKRXOG�EH�VHW�WR����5HIUDLQ�IURP�ZULWLQJ�WR�UHVHUYHG�UHJLVWHUV�

5HJLVWHU�1R� &RQWHQWV
����+ 5HVHUYHG

����+

2SHUDWLRQ�6LJQDOV�DQG�0XOWL�IXQFWLRQ�,QSXWV

ELW�� +����� ����)RUZDUG�5XQ�&RPPDQG���� �6WRS���� �)RUZDUG�5XQ�
+����� ����5XQ�&RPPDQG���� �6WRS���� �5XQ�

ELW�� +����� ����5HYHUVH�5XQ�&RPPDQG���� �6WRS���� �5HYHUVH�5XQ�
+����� ����)RUZDUG�5HYHUVH���� �)RUZDUG���� �5HYHUVH�

ELW�� ([WHUQDO�)DXOW��()��
ELW�� )DXOW�5HVHW

ELW��
0XOWL�)XQFWLRQ�,QSXW��
)XQFWLRQ�LV�&RP5HI�ZKHQ�+����� �����)RUZDUG�6WRS���5HIHU�WR�G��5HIHUHQFH�6HWWLQJV�RQ�SDJH����IRU
&RP5HI�H[SODQDWLRQV�

ELW��
0XOWL�)XQFWLRQ�,QSXW��
)XQFWLRQ�LV�&RP&WUO�ZKHQ�+����� �����5HYHUVH�6WRS���5HIHU�WR�G��5HIHUHQFH�6HWWLQJV�RQ�SDJH����IRU
&RP&WUO�H[SODQDWLRQV�

ELW�� 0XOWL�)XQFWLRQ�,QSXW��
ELW�� 0XOWL�)XQFWLRQ�,QSXW��
ELW�� 0XOWL�)XQFWLRQ�,QSXW��
ELW���WR�) 5HVHUYHG

����+ )UHTXHQF\�5HIHUHQFH 8QLWV�DUH�GHWHUPLQHG�E\�SDUDPHWHU�+������0(02%86�IUHTXHQF\�UHIHUHQFH�DQG�IUHTXHQF\�PRQLWRU
XQLW��

����+�����+ 5HVHUYHG
����+ $QDORJ�2XWSXW�7HUPLQDO�$0�6HWWLQJ�����9��������+�
����+ 5HVHUYHG

����+
6HWWLQJV�IRU�0XOWL�)XQFWLRQ�'LJLWDO�2XWSXWV
ELW�� &RQWDFW�2XWSXW��WHUPLQDO�0$�0%�0&�
ELW���WR�) 5HVHUYHG

���$+����(+ 5HVHUYHG

���)+

&RQWURO�6HOHFWLRQ�6HWWLQJ
ELW���WR�% 5HVHUYHG
ELW�& (QDEOH�7HUPLQDO�6��,QSXW�IRU�%URDGFDVW�'DWD
ELW�'�WR�) 5HVHUYHG

&��� 0(02%86�0RGEXV�'DWD�7DEOH
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� 0RQLWRU�'DWD
0RQLWRU�GDWD�FDQ�EH�UHDG�RQO\�

5HJLVWHU�1R� &RQWHQWV

����+

'ULYH�6WDWXV��
ELW�� 'XULQJ�5XQ
ELW�� 'XULQJ�5HYHUVH
ELW�� 'ULYH�5HDG\
ELW�� )DXOW
ELW�� 'DWD�6HWWLQJ�(UURU
ELW�� 0XOWL�)XQFWLRQ�&RQWDFW�2XWSXW��WHUPLQDO�0$�0%�0&�
ELW���WR�ELW�' 5HVHUYHG
ELW�( &RP5HI�VWDWXV
ELW�) &RP&WUO�VWDWXV

����+

)DXOW�&RQWHQWV��
ELW�� 2YHUFXUUHQW��R&�
ELW�� 2YHUYROWDJH��RY�
ELW�� 'ULYH�2YHUORDG��R/��
ELW�� 2YHUKHDW����R+��
ELW�� %UDNLQJ�5HVLVWRU�2YHUKHDW��U+�
ELW����� 5HVHUYHG
ELW�� ()��WR����([WHUQDO�)DXOW
ELW�� &3)����+DUGZDUH�)DXOW��LQFOXGHV�R)[�
ELW�� 0RWRU�2YHUORDG��R/����2YHUWRUTXH�'HWHFWLRQ����R/��
ELW�$ 5HVHUYHG
ELW�% 0DLQ�&LUFXLW�8QGHUYROWDJH��8Y�
ELW�& 8QGHUYROWDJH��8Y����6RIW�&KDUJH�&LUFXLW�)DXOW��8Y��
ELW�' 2XWSXW�3KDVH�/RVV��/)���,QSXW�3KDVH�/RVV��3)�
ELW�( 0(02%86�0RGEXV�&RPPXQLFDWLRQ�(UURU��&(�
ELW�) 2SHUDWRU�&RQQHFWLRQ�)DXOW��R3U�

����+

'DWD�/LQN�6WDWXV
ELW�� :ULWLQJ�GDWD�RU�VZLWFKLQJ�PRWRUV
ELW�� 5HVHUYHGELW��
ELW�� 8SSHU�RU�ORZHU�OLPLW�HUURU
ELW�� 'DWD�FRQIRUPLW\�HUURU
ELW�� :ULWLQJ�WR�((3520
ELW���WR�ELW�) 5HVHUYHG

����+ )UHTXHQF\�5HIHUHQFH�����!

����+ 2XWSXW�)UHTXHQF\�����!
����+ 2XWSXW�9ROWDJH�5HIHUHQFH������9�XQLWV
����+ 2XWSXW�&XUUHQW
����+ 5HVHUYHG
����+ 5HVHUYHG

����+

)DXOW�&RQWHQWV��
ELW����� 5HVHUYHG
ELW�� ,QSXW�3KDVH�/RVV��3)�
ELW�� 2XWSXW�3KDVH�/RVV��/)�
ELW�� %UDNLQJ�5HVLVWRU�2YHUKHDW��U+�
ELW���WR�ELW�) 5HVHUYHG

���$+

$ODUP�&RQWHQWV�
ELW���WR�ELW�� 5HVHUYHG
ELW�� 5XQ�&RPPDQG�,QSXW�(UURU��()�
ELW�� 'ULYH�%DVHEORFN��EE�
ELW�� 2YHUWRUTXH�'HWHFWLRQ����R/��
ELW�� +HDWVLQN�2YHUKHDW��R+�
ELW�� 2YHUYROWDJH��RY�
ELW�� 8QGHUYROWDJH��8Y�
ELW�� 5HVHUYHG
ELW�� 0(02%86�0RGEXV�&RPPXQLFDWLRQ�(UURU��&(�
ELW�$�WR�) 5HVHUYHG

&��� 0(02%86�0RGEXV�'DWD�7DEOH
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5HJLVWHU�1R� &RQWHQWV

���%+

,QSXW�7HUPLQDO�6WDWXV
ELW�� 7HUPLQDO�6��&ORVHG
ELW�� 7HUPLQDO�6��&ORVHG
ELW�� 7HUPLQDO�6��&ORVHG
ELW�� 7HUPLQDO�6��&ORVHG
ELW�� 7HUPLQDO�6��&ORVHG
ELW���WR�ELW�) 5HVHUYHG

���&+

'ULYH�6WDWXV��
ELW�� 'XULQJ�5XQ
ELW�� =HUR�6SHHG
ELW�� 6SHHG�$JUHH
ELW�� 8VHU�6SHHG�$JUHH
ELW�� )UHTXHQF\�'HWHFWLRQ��
ELW�� )UHTXHQF\�'HWHFWLRQ��
ELW�� 'ULYH�5HDG\
ELW�� 'XULQJ�8QGHUYROWDJH
ELW�� 'XULQJ�%DVHEORFN
ELW�� )UHTXHQF\�5HIHUHQFH�IURP�2SHUDWRU�.H\SDG
ELW�$ 5XQ�&RPPDQG�IURP�2SHUDWRU�.H\SDG
ELW�% 2YHUWRUTXH
ELW�&��' 5HVHUYHG
ELW�( )DXOW
ELW�) &RPPXQLFDWLRQ�7LPHRXW

���'+
2XWSXW�7HUPLQDO�6WDWXV
ELW�� 0XOWL�)XQFWLRQ�&RQWDFW�2XWSXW��WHUPLQDO�0$�0%�0&�
ELW���WR�ELW�) 5HVHUYHG

���(+�WR�����+ 5HVHUYHG
����+ '&�%XV�9ROWDJH����9GF�XQLWV

����+�WR�����+ 5HVHUYHG
����+ 3URGXFW�&RGH���>$6&,,@��3URGXFW�7\SH��-��IRU�-�����

����+�WR����&+ 5HVHUYHG

���'+

&RPPXQLFDWLRQV�(UURU�&RQWHQWV����!
ELW�� &5&�(UURU
ELW�� 'DWD�/HQJWK�(UURU
ELW�� 5HVHUYHG
ELW�� 3DULW\�(UURU
ELW�� 2YHUUXQ�(UURU
ELW�� )UDPLQJ�(UURU
ELW�� 7LPHRXW
ELW���WR�ELW�) 5HVHUYHG

���(+ 5HVHUYHG
���)+ 2XWSXW�)UHTXHQF\ ������XQLWV

����+�WR����(+ 8VHG�IRU�YDULRXV�PRQLWRUV�8������5HIHU�WR�8��0RQLWRUV���RQ�SDJH�����IRU�SDUDPHWHU�GHWDLOV�
���)+ $ODUP�&RGH��5HIHU�WR�$ODUP�5HJLVWHU�&RQWHQWV�RQ�SDJH�����IRU�DODUP�FRGHV�

����+�WR�����+ 8VHG�IRU�PRQLWRUV�8������5HIHU�WR�8��0RQLWRUV���RQ�SDJH�����IRU�SDUDPHWHU�GHWDLOV�DQG�5HIHU�WR�)DXOW�+LVWRU\�&RQWHQWV�
RQ�SDJH�����IRU�UHJLVWHU�YDOXH�GHVFULSWLRQV�

����+ +LJK�:RUG�RI�$FFXPXODWHG�2SHUDWLRQ�7LPH�0RQLWRU��8�����
����+ /RZ�:RUG�RI�$FFXPXODWHG�2SHUDWLRQ�7LPH�0RQLWRU��8�����

���$+�WR����%+ 5HVHUYHG
��$%+ 'ULYH�5DWHG�&XUUHQW

��$&+�WR���%�+ 5HVHUYHG

��%�+ )UHTXHQF\�5HIHUHQFH�$IWHU
6RIW�VWDUWHU ������XQLWV

��%�+ 5HVHUYHG
��%�+ )UHTXHQF\�5HIHUHQFH ������XQLWV

��%�+�WR���%(+ 5HVHUYHG
��%)+ R3(�(UURU�1XPEHU
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��&�+

)DXOW�FRQWHQWV��
ELW�� 5HVHUYHG
ELW�� 8QGHUYROWDJH��8Y��
ELW�� 5HVHUYHG
ELW�� 6RIW�&KDUJH�&LUFXLW�)DXOW��8Y��
ELW����� 5HVHUYHG
ELW�� 2YHUFXUUHQW��R&�
ELW�� 2YHUYROWDJH��RY�
ELW�� 5HVHUYHG
ELW�� +HDWVLQN�2YHUKHDW��R+��
ELW�$ 0RWRU�2YHUORDG��R/��
ELW�% 'ULYH�2YHUORDG��R/��
ELW�& 2YHUWRUTXH�'HWHFWLRQ����R/��
ELW�'��( 5HVHUYHG
ELW�) %UDNLQJ�5HVLVWRU�2YHUKHDW��U+�

��&�+

)DXOW�FRQWHQWV��
ELW�� ([WHUQDO�)DXOW�DW�LQSXW�WHUPLQDO�6���()��
ELW�� ([WHUQDO�)DXOW�DW�LQSXW�WHUPLQDO�6���()��
ELW�� ([WHUQDO�)DXOW�DW�LQSXW�WHUPLQDO�6���()��
ELW���WR�� 5HVHUYHG
ELW�$ ,QSXW�3KDVH�/RVV��3)�
ELW�%��& 5HVHUYHG
ELW�' 'LJLWDO�2SHUDWRU�&RQQHFWLRQ�)DXOW��R3U�
ELW�( ((3520�:ULWH�(UURU��(UU�
ELW�) 5HVHUYHG

��&�+

)DXOW�FRQWHQWV��
ELW�� 0(02%86�0RGEXV�&RPPXQLFDWLRQ�(UURU��&(�
ELW���WR�� 5HVHUYHG
ELW�� 0(02%86�0RGEXV�&RPPXQLFDWLRQ�2SWLRQ�([WHUQDO�)DXOW��()��
ELW���WR�( 5HVHUYHG
ELW�) +DUGZDUH�IDXOW��LQFOXGHV�R)[�

��&�+ 5HVHUYHG

��&�+

)DXOW�FRQWHQWV��
ELW�� 5HVHUYHG
ELW�� ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6���()��
ELW�� ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6���()��
ELW����� 5HVHUYHG
ELW�� &XUUHQW�2IIVHW�)DXOW��&R)�
ELW���WR�) 5HVHUYHG

��&�+�WR���&�+ 5HVHUYHG

��&�+

$ODUP�FRQWHQWV��
ELW�� 8QGHUYROWDJH��8Y�
ELW�� 2YHUYROWDJH��RY�
ELW�� +HDWVLQN�2YHUKHDW��R+�
ELW�� 5HVHUYHG
ELW�� 2YHUWRUTXH����R/��
ELW�� 5HVHUYHG
ELW�� 5XQ�&RPPDQGV�,QSXW�(UURU��()�
ELW�� 'ULYH�%DVHEORFN��EE�
ELW�� ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6���()��
ELW�� ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6���()��
ELW�$ ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6���()��
ELW�%�WR�) 5HVHUYHG

��&�+

$ODUP�FRQWHQWV��
ELW����� 5HVHUYHG
ELW�� 'LJLWDO�2SHUDWRU�&RQQHFWLRQ�)DXOW��R3U�
ELW�� 0(02%86�0RGEXV�&RPPXQLFDWLRQ�(UURU��&(�
ELW�� 5HVHUYHG
ELW�� 6HULDO�&RPPXQLFDWLRQ�7UDQVPLVVLRQ�(UURU��&$//�
ELW�� 0RWRU�2YHUORDG��R/��
ELW�� 'ULYH�2YHUORDG��R/��
ELW���WR�) 5HVHUYHG

&��� 0(02%86�0RGEXV�'DWD�7DEOH
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��&%+

$ODUP�FRQWHQWV��
ELW���WR�� 5HVHUYHG
ELW�� ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6����()��
ELW�� ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6����()��
ELW�$�WR�) 5HVHUYHG

��&&+���&)+ 5HVHUYHG

��'�+

&3)�&RQWHQWV��
ELW����� 5HVHUYHG
ELW�� $�'�&RQYHUVLRQ�(UURU��&3)���
ELW���WR�� 5HVHUYHG
ELW�� ((3520�GDWD�IDXOW��&3)���
ELW�� 5HVHUYHG
ELW�� ((3520�6HULDO�&RPPXQLFDWLRQV�)DXOW��&3)���
ELW���WR�$ 5HVHUYHG
ELW�% 5$0�)DXOW��&3)���
ELW�& )/$6+�0HPRU\�)DXOW��&3)���
ELW�' 5HVHUYHG
ELW�( &RQWURO�&LUFXLW�)DXOW��&3)���
ELW�) 5HVHUYHG

��'�+

&3)�&RQWHQWV��
ELW�� 5HVHUYHG
ELW�� 7LPLQJ�)DXOW��&3)���
ELW�� &RQWURO�&LUFXLW�)DXOW��&3)���
ELW���WR�� 5HVHUYHG
ELW�� $�'�&RQYHUVLRQ�)DXOW��&3)���
ELW�� 3:0�)HHGEDFN�)DXOW��&3)���
ELW�� 'ULYH�FDSDFLW\�VLJQDO�IDXOW��&3)���
ELW���WR�) 5HVHUYHG

��'�+�WR���)%+ 5HVHUYHG

��! 8QLWV�DUH�GHWHUPLQHG�E\�SDUDPHWHU�+�����
��! 7KH�FRQWHQWV�RI�D�FRPPXQLFDWLRQ�HUURU�DUH�VDYHG�XQWLO�WKH�IDXOW�LV�UHVHW�

� %URDGFDVW�0HVVDJHV
'DWD�FDQ�EH�ZULWWHQ�IURP�WKH�PDVWHU�WR�DOO�VODYH�GHYLFHV�DW�WKH�VDPH�WLPH�
7KH�VODYH�DGGUHVV�LQ�D�EURDGFDVW�FRPPDQG�PHVVDJH�PXVW�EH�VHW�WR���+��$OO�VODYHV�ZLOO�UHFHLYH�WKH�PHVVDJH��EXW�ZLOO�QRW
UHVSRQG�

5HJLVWHU�1R� &RQWHQWV

����+

'LJLWDO�,QSXW�&RPPDQG
ELW�� )RUZDUG�5XQ�����6WRS����5XQ�
ELW�� 'LUHFWLRQ�&RPPDQG�����)RUZDUG�����5HYHUVH�
ELW����� 5HVHUYHG
ELW�� ([WHUQDO�)DXOW��VHW�E\�+�����
ELW�� )DXOW�5HVHW��VHW�E\�+�����
ELW���WR�% 5HVHUYHG
ELW�& 0XOWL�)XQFWLRQ�'LJLWDO�,QSXW�6�
ELW�'�WR�) 5HVHUYHG

����+ )UHTXHQF\�5HIHUHQFH ����������

� )DXOW�+LVWRU\�&RQWHQWV
7KH�WDEOH�EHORZ�VKRZV�WKH�IDXOW�FRGHV�WKDW�FDQ�EH�UHDG�RXW�E\�0(02%86�0RGEXV�FRPPDQGV�IURP�WKH�8�����PRQLWRU
SDUDPHWHUV�

7DEOH�&�� )DXOW�+LVWRU\�5HJLVWHU�&RQWHQWV
)DXOW�&RGH )DXOW�1DPH )DXOW�&RGH )DXOW�1DPH
����+ 8QGHUYROWDJH��8Y�� ����+ ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6���()��
����+ 6RIW�&KDUJH�&LUFXLW�)DXOW��8Y�� ����+ ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6���()��
����+ 2YHUFXUUHQW��R&� ����+ &XUUHQW�2IIVHW�)DXOW��&R)�
����+ 2YHUYROWDJH��RY� ����+ $�'�&RQYHUVLRQ�(UURU��&3)���

���$+ +HDWVLQN�2YHUKHDW��R+�� ����+ 'ULYH�VSHFLILFDWLRQ�PLVPDWFK�GXULQJ�7HUPLQDO�%RDUG�RU
&RQWURO�%RDUG�UHSODFHPHQW��&3)���

���%+ 0RWRU�2YHUORDG��R/�� ����+ ((3520�6HULDO�&RPPXQLFDWLRQ�)DXOW��&3)���
���&+ 'ULYH�2YHUORDG��R/�� ���&+ 5$0�IDXOW��&3)���

&��� 0(02%86�0RGEXV�'DWD�7DEOH
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���'+ 2YHUWRUTXH�'HWHFWLRQ����R/�� ���'+ )ODVK�PHPRU\�FLUFXLW�H[FHSWLRQ��&3)���
����+ %UDNLQJ�5HVLVWRU�2YHUKHDW��U+� ���)+ &RQWURO�&LUFXLW�)DXOW��&3)���
����+ ([WHUQDO�)DXOW�DW�LQSXW�WHUPLQDO�6���()�� ����+ 7LPLQJ�)DXOW��&3)���
����+ ([WHUQDO�)DXOW�DW�LQSXW�WHUPLQDO�6���()�� ����+ &RQWURO�&LUFXLW�)DXOW��&3)���
����+ ([WHUQDO�)DXOW�DW�LQSXW�WHUPLQDO�6���()�� ����+ +DUGZDUH�IDXOW�DW�SRZHU�XS��&3)���
���%+ ,QSXW�3KDVH�/RVV��3)� ����+ +DUGZDUH�IDXOW�DW�FRPPXQLFDWLRQ�VWDUW�XS��&3)���
���&+ 2XWSXW�3KDVH�/RVV��/)� ����+ $�'�&RQYHUVLRQ�)DXOW��&3)���
���(+ 'LJLWDO�2SHUDWRU�&RQQHFWLRQ��R3U� ����+ 3:0�)HHGEDFN�)DXOW��&3)���
���)+ ((3520�:ULWH�(UURU��(UU� ����+ 'ULYH�FDSDFLW\�VLJQDO�IDXOW��&3)���
����+ 0(02%86�0RGEXV�&RPPXQLFDWLRQ�(UURU��&(� ����+ 2SWLRQ�FRPSDWLELOLW\�HUURU��R)$���
����+ 352),%86�'3�2SWLRQ�([WHUQDO�)DXOW��()�� �

� $ODUP�5HJLVWHU�&RQWHQWV
7KH�WDEOH�EHORZ�VKRZV�WKH�DODUP�FRGHV�WKDW�FDQ�EH�UHDG�RXW�IURP�0(02%86�0RGEXV�UHJLVWHU����)+�

7DEOH�&�� $ODUP�5HJLVWHU����)+�&RQWHQWV
$ODUP�&RGH )DXOW�1DPH $ODUP�&RGH )DXOW�1DPH

����+ 8QGHUYROWDJH��8Y� ���%+ ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6���()��
����+ 2YHUYROWDJH��RY� ����+ 0(02%86�0RGEXV�&RPPXQLFDWLRQ�(UURU��&(�
����+ +HDWVLQN�2YHUKHDW��R+� ����+ 0RWRU�2YHUORDG��R/��
����+ 2YHUWRUTXH����R/�� ����+ 'ULYH�2YHUORDG��R/��
����+ 5XQ�FRPPDQGV�LQSXW�HUURU��()� ����+ 0(02%86�0RGEXV�7HVW�0RGH�)DXOW��6(�
����+ 'ULYH�%DVHEORFN��EE� ����+ ([WHUQDO�)DXOW��LQSXW�WHUPLQDO�6����()��

����+ ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6���()�� ���$+ ([WHUQDO�)DXOW��LQSXW�WHUPLQDO�6����()��

���$+ ([WHUQDO�)DXOW����LQSXW�WHUPLQDO�6���()�� �

&��� 0(02%86�0RGEXV�'DWD�7DEOH
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&��� &KDQJLQJ�'ULYH�3DUDPHWHUV
7KLV�VHFWLRQ�GHVFULEHV�KRZ�WKH�GULYH�KDQGOHV�SDUDPHWHU�FKDQJHV�E\�0(02%86�0RGEXV�

� 'ULYH�2SHUDWLRQV�RQ�3DUDPHWHU�&KDQJH
:KHQ�GULYH�SDUDPHWHUV�DUH�FKDQJHG�E\�0(02%86�0RGEXV�FRPPXQLFDWLRQ��WKH�GULYH�SHUIRUPV�WKH�IROORZLQJ�RSHUDWLRQV�
� 7KH�XSSHU�ORZHU�OLPLW�RI�WKH�SDUDPHWHU�FKDQJHG�LV�FKHFNHG��,I�WKH�QHZ�YDOXH�LV�RXW�RI�UDQJH��WKH�ROG�YDOXH�UHPDLQV�DFWLYH�
� 3DUDPHWHU�VHWWLQJV�DUH�UHIUHVKHG�LQ�WKH�5$0��L�H���WKH�SDUDPHWHU�FKDQJH�LV�DFWLYDWHG�LPPHGLDWHO\�
� 7KH�GHIDXOW�VHWWLQJV�RI�UHODWHG�SDUDPHWHUV�DUH�FKDQJHG�
� ,I�PXOWLSOH�UHJLVWHUV�DUH�ZULWWHQ�DQG�RQO\�RQH�GDWD�LV�LQYDOLG��DOO�GDWD�VHQW�DUH�GLVFDUGHG�
,I�QR�(QWHU�FRPPDQG�LV�VHQW��SDUDPHWHU�FKDQJHV�ZLOO�EH�ORVW�LI�WKH�SRZHU�LV�VZLWFKHG�RII�

� ,VVXLQJ�DQ�(QWHU�&RPPDQG
,I�SDUDPHWHUV�DUH�FKDQJHG�IURP�D�3/&�XVLQJ�0(02%86�0RGEXV�FRPPXQLFDWLRQ�WKH�YDOXHV�DUH�FKDQJHG�LQ�WKH�GULYH
5$0�RQO\��:KHQ�WKH�SRZHU�LV�WXUQHG�RII�DOO�FKDQJHV�ZLOO�EH�ORVW��$Q�(QWHU�FRPPDQG�FDQ�EH�VHQW�WR�VDYH�FKDQJHV�LQ�WKH
((3520��QRQ�YRODWLOH�PHPRU\��DQG�WKHUHE\�SUHYHQW�WKH�ORVV�RI�SDUDPHWHU�VHWWLQJV��,Q�RUGHU�WR�SHUIRUP�DQ�(QWHU�FRPPDQG
����PXVW�EH�ZULWWHQ�LQ�UHJLVWHU�QXPEHU����+��7KLV�UHJLVWHU�LV��ZULWH�RQO\��

7DEOH�&�� (QWHU�&RPPDQG
5HJLVWHU�1R� 'HVFULSWLRQ

����+ :ULWHV�GDWD�LQWR�WKH�((3520��QRQ�YRODWLOH�PHPRU\���3DUDPHWHU�FKDQJHV�UHPDLQ�HYHQ�LI�WKH�SRZHU�VXSSO\�LV�F\FOHG�

1RWH� %HFDXVH�WKH�((3520�FDQ�EH�ZULWWHQ�WR�D�PD[LPXP�RI���������WLPHV��UHIUDLQ�IURP�ZULWLQJ�WR�WKH�((3520�WRR�RIWHQ��7KH�(QWHU�FRPPDQG
UHJLVWHUV�DUH�ZULWH�RQO\��&RQVHTXHQWO\��LI�WKHVH�UHJLVWHUV�DUH�UHDG��WKHQ�WKH�UHJLVWHU�DGGUHVV�ZLOO�EH�LQYDOLG��(UURU�FRGH����+���$Q�(QWHU
FRPPDQG�LV�QRW�UHTXLUHG�LI�UHIHUHQFH�RU�EURDGFDVW�GDWD�DUH�VHQW�WR�WKH�GULYH�

&��� &KDQJLQJ�'ULYH�3DUDPHWHUV
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&��� &RPPXQLFDWLRQ�(UURUV

� 0(02%86�0RGEXV�(UURU�&RGHV
$�OLVW�RI�0(02%86�0RGEXV�HUURUV�DSSHDUV�EHORZ�
:KHQ�DQ�HUURU�RFFXUV��UHPRYH�ZKDWHYHU�FDXVHG�WKH�HUURU�DQG�UHVWDUW�FRPPXQLFDWLRQV�

(UURU�&RGH (UURU�1DPH
&DXVH

��+ )XQFWLRQ�&RGH�(UURU
� $WWHPSWHG�WR�VHW�D�IXQFWLRQ�FRGH�IURP�D�3/&�RWKHU�WKDQ���+����+��DQG���+�

��+
5HJLVWHU�1XPEHU�(UURU
� $�UHJLVWHU�QXPEHU�VSHFLILHG�LQ�WKH�FRPPDQG�PHVVDJH�GRHV�QRW�H[LVW�
� $WWHPSWHG�WR�VHQG�D�EURDGFDVW�PHVVDJH�XVLQJ�RWKHU�UHJLVWHU�QXPEHUV�WKDQ�����+�RU�����+�

��+
%LW�&RXQW�(UURU
� 5HDG�GDWD�RU�ZULWH�GDWD�LV�JUHDWHU�WKDQ����ELWV��,QYDOLG�FRPPDQG�PHVVDJH�TXDQWLW\�
� ,Q�D�ZULWH�PHVVDJH��WKH�³1XPEHU�RI�'DWD�,WHPV´�FRQWDLQHG�ZLWKLQ�WKH�PHVVDJH�GRHV�QRW�HTXDO�WZLFH�WKH�DPRXQW�RI�GDWD
ZRUGV��L�H���WKH�WRWDO�RI�'DWD����'DWD����HWF���

��+
'DWD�6HWWLQJ�(UURU
� &RQWURO�GDWD�RU�SDUDPHWHU�ZULWH�GDWD�LV�RXWVLGH�WKH�DOORZDEOH�VHWWLQJ�UDQJH�
� $WWHPSWHG�WR�ZULWH�D�FRQWUDGLFWRU\�SDUDPHWHU�VHWWLQJ�

��+

:ULWH�0RGH�(UURU
� $WWHPSWHG�WR�ZULWH�ZKLOH�WKH�GULYH�ZDV�RSHUDWLQJ�WR�D�SDUDPHWHU�WKDW�FDQQRW�EH�ZULWWHQ�WR�GXULQJ�UXQ�
� 'XULQJ�DQ�((3520�GDWD�HUURU��&3)�����WKH�PDVWHU�DWWHPSWHG�WR�ZULWH�WR�D�SDUDPHWHU�RWKHU�WKDQ�$�����WR������(������RU
R�����

� $WWHPSWHG�WR�ZULWH�WR�UHDG�RQO\�GDWD�

��+
'&�%XV�8QGHUYROWDJH�:ULWH�(UURU
� $WWHPSWHG�WR�ZULWH�IURP�WKH�PDVWHU�GXULQJ�DQ�XQGHUYROWDJH�IDXOW��8Y���
� $WWHPSWHG�WR�H[HFXWH�DQG�(QWHU�FRPPDQG�GXULQJ�8Y��

��+ :ULWH�(UURU�'XULQJ�3DUDPHWHU�3URFHVV
� 0DVWHU�DWWHPSWHG�ZULWLQJ�WR�WKH�GULYH�ZKLOH�WKH�GULYH�ZDV�SURFHVVLQJ�SDUDPHWHU�GDWD�

� 6ODYH�1RW�5HVSRQGLQJ
,Q�WKH�IROORZLQJ�VLWXDWLRQV��WKH�VODYH�GULYH�ZLOO�LJQRUH�WKH�FRPPDQG�PHVVDJH�VHQW�IURP�WKH�PDVWHU��DQG�QRW�VHQG�D�UHVSRQVH
PHVVDJH�
� :KHQ�D�FRPPXQLFDWLRQV�HUURU��RYHUUXQ��IUDPLQJ��SDULW\�RU�&5&�����LV�GHWHFWHG�LQ�WKH�FRPPDQG�PHVVDJH�
� :KHQ�WKH�VODYH�DGGUHVV�LQ�WKH�FRPPDQG�PHVVDJH�DQG�WKH�VODYH�DGGUHVV�LQ�WKH�GULYH�GR�QRW�PDWFK��UHPHPEHU�WR�VHW�WKH
VODYH�DGGUHVV�IRU�WKH�GULYH�XVLQJ�+������

� :KHQ�WKH�JDS�EHWZHHQ�WZR�EORFNV����ELW��RI�D�PHVVDJH�H[FHHGV����ELWV�
� :KHQ�WKH�FRPPDQG�PHVVDJH�GDWD�OHQJWK�LV�LQYDOLG�

1RWH� ,I�WKH�VODYH�DGGUHVV�VSHFLILHG�LQ�WKH�FRPPDQG�PHVVDJH�LV���+��DOO�VODYHV�H[HFXWH�WKH�ZULWH�IXQFWLRQ��EXW�GR�QRW�UHWXUQ�UHVSRQVH�PHVVDJHV
WR�WKH�PDVWHU�

&��� &RPPXQLFDWLRQ�(UURUV

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ���
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&��� 6HOI�'LDJQRVWLFV
7KH�GULYH�KDV�D�EXLOW�LQ�VHOI�GLDJQRVLQJ�IXQFWLRQ�RI�WKH�VHULDO�FRPPXQLFDWLRQ�LQWHUIDFH�FLUFXLWV��7R�SHUIRUP�WKH�VHOI�
GLDJQRVLV�IXQFWLRQ��XVH�WKH�IROORZLQJ�SURFHGXUH�
'$1*(5��(OHFWULFDO�6KRFN�+D]DUG��'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ��)DLOXUH�WR�FRPSO\�ZLOO�UHVXOW�LQ�GHDWK�RU
VHULRXV�LQMXU\��%HIRUH�VHUYLFLQJ��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU�WKH�SRZHU
VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R�SUHYHQW�HOHFWULF�VKRFN��ZDLW
DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�2))�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP�VDIH�OHYHO�

�� 7XUQ�RQ�WKH�SRZHU�WR�WKH�GULYH�
�� 1RWH�WKH�SUHVHQW�WHUPLQDO�6��IXQFWLRQ�VHOHFWLRQ�VHWWLQJ��+������DQG�VHW�LW�IRU�WKH�FRPPXQLFDWLRQV�WHVW�PRGH��+����

 �����
�� 7XUQ�RII�WKH�SRZHU�WR�WKH�GULYH�
�� :LWK�WKH�SRZHU�RII��ZLUH�WKH�GULYH�DV�VKRZQ�LQ�WKH�ILJXUHV�EHORZ�
�� &KHFN�DQG�QRWH�WKH�VHWWLQJ�RI�',3�VZLWFK�6���6HW�LW�WR�131�LI�LW�LV�LQ�WKH�313�SRVLWLRQ�
�� $WWDFK�WKH�6,�����-�RSWLRQ�WR�WKH�GULYH��:LUH�5��DQG�6���5��DQG�6��

6� 6� 6� 6� 6� 6& $� �9 $& $0 $&
0&0%0$

)LJXUH�&�� �7HUPLQDO�&RQQHFWLRQV�IRU�&RPPXQLFDWLRQ�6HOI�'LDJQRVWLFV

6± 6� ,* 5± 5�

)LJXUH�&��� �7HUPLQDO�&RQQHFWLRQV�IRU�&RPPXQLFDWLRQ�6HOI�'LDJQRVWLFV

�� 7XUQ�RQ�WKH�GULYH�
�� 'XULQJ�QRUPDO�RSHUDWLRQ��WKH�GULYH�ZLOO�GLVSOD\�3$66��7KLV�LQGLFDWHV�WKDW�WKH�FRPPXQLFDWLRQV�WHVW�PRGH�LV

RSHUDWLQJ�QRUPDOO\�
:KHQ�D�IDXOW�RFFXUV��WKH�GULYH�ZLOO�GLVSOD\�³&(´�RQ�WKH�NH\SDG�GLVSOD\�

�� 7XUQ�RII�WKH�SRZHU�VXSSO\�
���5HPRYH�WKH�ZLUH�MXPSHUV�IURP�WHUPLQDO�5���5���6���6��DQG��6��6&�DQG�VHW�EDFN�',3�VZLWFK�6��WR�LWV�RULJLQDO

SRVLWLRQ��6HW�WHUPLQDO�6��WR�LWV�RULJLQDO�IXQFWLRQ�
���5HWXUQ�WR�QRUPDO�RSHUDWLRQ�

&��� 6HOI�'LDJQRVWLFV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



6WDQGDUGV�&RPSOLDQFH
7KLV�DSSHQGL[�H[SODLQV�WKH�JXLGHOLQHV�DQG�FULWHULD�IRU�PDLQWDLQLQJ�&(�DQG�8/�VWDQGDUGV�

'�� 6(&7,21�6$)(7<���������������������������������������������������������������������������������������������
'�� (8523($1�67$1'$5'6��������������������������������������������������������������������������������
'�� 8/�67$1'$5'6������������������������������������������������������������������������������������������������
'�� 86(5�6(77,1*�7$%/(������������������������������������������������������������������������������������

$SSHQGL[��'

<$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO ���



'�� 6HFWLRQ�6DIHW\
�'$1*(5

(OHFWULFDO�6KRFN�+D]DUG
'R�QRW�FRQQHFW�RU�GLVFRQQHFW�ZLULQJ�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�ZLOO�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

�:$51,1*
(OHFWULFDO�6KRFN�+D]DUG

'R�QRW�RSHUDWH�HTXLSPHQW�ZLWK�FRYHUV�UHPRYHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
7KH�GLDJUDPV�LQ�WKLV�VHFWLRQ�PD\�VKRZ�GULYHV�ZLWKRXW�FRYHUV�RU�VDIHW\�VKLHOGV�WR�VKRZ�GHWDLOV��%H�VXUH�WR�UHLQVWDOO�FRYHUV
RU�VKLHOGV�EHIRUH�RSHUDWLQJ�WKH�GULYHV�DQG�UXQ�WKH�GULYHV�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�GHVFULEHG�LQ�WKLV�PDQXDO�
$OZD\V�JURXQG�WKH�PRWRU�VLGH�JURXQGLQJ�WHUPLQDO�
,PSURSHU�HTXLSPHQW�JURXQGLQJ�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�FRQWDFWLQJ�WKH�PRWRU�FDVH�
'R�QRW�WRXFK�DQ\�WHUPLQDOV�EHIRUH�WKH�FDSDFLWRUV�KDYH�IXOO\�GLVFKDUJHG�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
%HIRUH�ZLULQJ�WHUPLQDOV��GLVFRQQHFW�DOO�SRZHU�WR�WKH�HTXLSPHQW��7KH�LQWHUQDO�FDSDFLWRU�UHPDLQV�FKDUJHG�HYHQ�DIWHU�WKH
SRZHU�VXSSO\�LV�WXUQHG�RII��7KH�FKDUJH�LQGLFDWRU�/('�ZLOO�H[WLQJXLVK�ZKHQ�WKH�'&�EXV�YROWDJH�LV�EHORZ����9GF��7R
SUHYHQW�HOHFWULF�VKRFN��ZDLW�DW�OHDVW�RQH�PLQXWH�DIWHU�DOO�LQGLFDWRUV�DUH�RII�DQG�PHDVXUH�WKH�'&�EXV�YROWDJH�OHYHO�WR�FRQILUP
VDIH�OHYHO�

�:$51,1*
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�SHUIRUP�ZRUN�RQ�WKH�GULYH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
,QVWDOODWLRQ��PDLQWHQDQFH��LQVSHFWLRQ��DQG�VHUYLFLQJ�PXVW�EH�SHUIRUPHG�RQO\�E\�DXWKRUL]HG�SHUVRQQHO�IDPLOLDU�ZLWK
LQVWDOODWLRQ��DGMXVWPHQW�DQG�PDLQWHQDQFH�RI�$&�GULYHV�
'R�QRW�SHUIRUP�ZRUN�RQ�WKH�GULYH�ZKLOH�ZHDULQJ�ORRVH�FORWKLQJ��MHZHOU\�RU�ZLWKRXW�H\H�SURWHFWLRQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�
5HPRYH�DOO�PHWDO�REMHFWV�VXFK�DV�ZDWFKHV�DQG�ULQJV��VHFXUH�ORRVH�FORWKLQJ��DQG�ZHDU�H\H�SURWHFWLRQ�EHIRUH�EHJLQQLQJ
ZRUN�RQ�WKH�GULYH�
'R�QRW�UHPRYH�FRYHUV�RU�WRXFK�FLUFXLW�ERDUGV�ZKLOH�WKH�SRZHU�LV�RQ�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�

�:$51,1*
)LUH�+D]DUG

7LJKWHQ�DOO�WHUPLQDO�VFUHZV�WR�WKH�VSHFLILHG�WLJKWHQLQJ�WRUTXH�
/RRVH�HOHFWULFDO�FRQQHFWLRQV�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�GXH�WR�RYHUKHDWLQJ�RI�HOHFWULFDO�FRQQHFWLRQV�
'R�QRW�XVH�DQ�LPSURSHU�YROWDJH�VRXUFH�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�
9HULI\�WKDW�WKH�UDWHG�YROWDJH�RI�WKH�GULYH�PDWFKHV�WKH�YROWDJH�RI�WKH�LQFRPLQJ�SRZHU�VXSSO\�EHIRUH�DSSO\LQJ�SRZHU�
'R�QRW�XVH�LPSURSHU�FRPEXVWLEOH�PDWHULDOV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\�E\�ILUH�
$WWDFK�WKH�GULYH�WR�PHWDO�RU�RWKHU�QRQFRPEXVWLEOH�PDWHULDO�

'�� 6HFWLRQ�6DIHW\

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



127,&(
2EVHUYH�SURSHU�HOHFWURVWDWLF�GLVFKDUJH�SURFHGXUHV��(6'��ZKHQ�KDQGOLQJ�WKH�GULYH�DQG�FLUFXLW�ERDUGV�
)DLOXUH�WR�FRPSO\�PD\�UHVXOW�LQ�(6'�GDPDJH�WR�WKH�GULYH�FLUFXLWU\�
1HYHU�FRQQHFW�RU�GLVFRQQHFW�WKH�PRWRU�IURP�WKH�GULYH�ZKLOH�WKH�GULYH�LV�RXWSXWWLQJ�YROWDJH�
,PSURSHU�HTXLSPHQW�VHTXHQFLQJ�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�
'R�QRW�XVH�XQVKLHOGHG�FDEOH�IRU�FRQWURO�ZLULQJ�
)DLOXUH�WR�FRPSO\�PD\�FDXVH�HOHFWULFDO�LQWHUIHUHQFH�UHVXOWLQJ�LQ�SRRU�V\VWHP�SHUIRUPDQFH��8VH�VKLHOGHG�WZLVWHG�SDLU�ZLUHV
DQG�JURXQG�WKH�VKLHOG�WR�WKH�JURXQG�WHUPLQDO�RI�WKH�GULYH�
'R�QRW�DOORZ�XQTXDOLILHG�SHUVRQQHO�WR�XVH�WKH�SURGXFW�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�RU�EUDNLQJ�FLUFXLW�
&DUHIXOO\�UHYLHZ�LQVWUXFWLRQ�PDQXDO�72%3&���������ZKHQ�FRQQHFWLQJ�D�EUDNLQJ�RSWLRQ�WR�WKH�GULYH�
'R�QRW�PRGLI\�WKH�GULYH�FLUFXLWU\�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�DQG�ZLOO�YRLG�ZDUUDQW\�
<DVNDZD�LV�QRW�UHVSRQVLEOH�IRU�PRGLILFDWLRQ�RI�WKH�SURGXFW�PDGH�E\�WKH�XVHU��7KLV�SURGXFW�PXVW�QRW�EH�PRGLILHG�
&KHFN�DOO�WKH�ZLULQJ�WR�HQVXUH�WKDW�DOO�FRQQHFWLRQV�DUH�FRUUHFW�DIWHU�LQVWDOOLQJ�WKH�GULYH�DQG�FRQQHFWLQJ�RWKHU
GHYLFHV�
)DLOXUH�WR�FRPSO\�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKH�GULYH�

'�� 6HFWLRQ�6DIHW\
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'�� (XURSHDQ�6WDQGDUGV

)LJXUH�'�� &(�0DUN

7KH�&(�PDUN�LQGLFDWHV�FRPSOLDQFH�ZLWK�(XURSHDQ�VDIHW\�DQG�HQYLURQPHQWDO�UHJXODWLRQV�DQG�LV�UHTXLUHG�IRU�HQJDJLQJ�LQ
EXVLQHVV�DQG�FRPPHUFH�LQ�(XURSH�
(XURSHDQ�VWDQGDUGV�LQFOXGH�WKH�0DFKLQHU\�'LUHFWLYH�IRU�PDFKLQH�PDQXIDFWXUHUV��WKH�/RZ�9ROWDJH�'LUHFWLYH�IRU�HOHFWURQLFV
PDQXIDFWXUHUV�DQG�WKH�(0&�JXLGHOLQHV�IRU�FRQWUROOLQJ�QRLVH�
7KLV�GULYH�GLVSOD\V�WKH�&(�PDUN�EDVHG�RQ�WKH�(0&�JXLGHOLQHV�DQG�WKH�/RZ�9ROWDJH�'LUHFWLYH�
� (0&�*XLGHOLQHV�����������(&
� /RZ�9ROWDJH�'LUHFWLYH����������(&

� &(�/RZ�9ROWDJH�'LUHFWLYH�&RPSOLDQFH
7KLV�GULYH�KDV�EHHQ�WHVWHG�DFFRUGLQJ�WR�,(&����������������DQG�LW�IXOO\�FRPSOLHV�ZLWK�WKH�/RZ�9ROWDJH�'LUHFWLYH�
7R�FRPSO\�ZLWK�WKH�/RZ�9ROWDJH�'LUHFWLYH��EH�VXUH�WR�PHHW�WKH�IROORZLQJ�FRQGLWLRQV�ZKHQ�FRPELQLQJ�WKLV�GULYH�ZLWK�RWKHU
GHYLFHV�

� $UHD�RI�8VH
'R�QRW�XVH�GULYHV�LQ�DUHDV�ZLWK�SROOXWLRQ�KLJKHU�WKDQ�VHYHULW\���DQG�RYHUYROWDJH�FDWHJRU\���LQ�DFFRUGDQFH�ZLWK�,(&����

� ,QVWDOOLQJ�)XVHV�RQ�WKH�,QSXW�6LGH
$OZD\V�LQVWDOO�LQSXW�IXVHV��6HOHFW�IXVHV�DFFRUGLQJ�WR�7DEOH�'���

7DEOH�'�� 5HFRPPHQGHG�,QSXW�)XVH�6HOHFWLRQ
'ULYH�0RGHO
&,05�-�

&ODVV�7�)XVHV
0RGHO )XVH�$PSHUH�5DWLQJ

����9�&ODVV�6LQJOH�3KDVH�'ULYHV
%$���� $�7�� ��
%$���� $�7�� ��
%$���� $�7�� ��
%$���� $�7�� ��
%$���� $�7�� ��

����9�&ODVV�7KUHH�3KDVH�'ULYHV
�$���� $�7�� ��
�$���� $�7�� ��
�$���� $�7�� ��
�$���� $�7�� ��
�$���� $�7�� ��
�$���� $�7�� ��
�$���� $�7�� ��

����9�&ODVV�7KUHH�3KDVH�'ULYHV
�$���� $�7�� ��
�$���� $�7�� ��
�$���� $�7�� ��
�$���� $�7�� ��
�$���� $�7�� ��
�$���� $�7�� ��
�$���� $�7�� ��

� *URXQGLQJ
7KH�GULYH�LV�GHVLJQHG�WR�EH�XVHG�LQ�7�1��JURXQGHG�QHXWUDO�SRLQW��QHWZRUNV��,I�LQVWDOOLQJ�WKH�GULYH�LQ�RWKHU�W\SHV�RI�JURXQGHG
V\VWHPV��FRQWDFW�\RXU�GHDOHU�RU�<DVNDZD�IRU�LQVWUXFWLRQV�

� (0&�*XLGHOLQHV�&RPSOLDQFH
7KLV�GULYH�LV�WHVWHG�DFFRUGLQJ�WR�,(&�������������DQG�LW�FRPSOLHV�ZLWK�WKH�(0&�JXLGHOLQHV�

'�� (XURSHDQ�6WDQGDUGV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



� (0&�)LOWHU�,QVWDOODWLRQ
7KH�IROORZLQJ�FRQGLWLRQV�PXVW�EH�PHW�WR�HQVXUH�FRQWLQXHG�FRPSOLDQFH�ZLWK�JXLGHOLQHV��5HIHU�WR�(0&�)LOWHUV�RQ�SDJH�
����IRU�(0&�ILOWHU�VHOHFWLRQ�
,QVWDOODWLRQ�0HWKRG
9HULI\�WKH�IROORZLQJ�LQVWDOODWLRQ�FRQGLWLRQV�WR�HQVXUH�WKDW�RWKHU�GHYLFHV�DQG�PDFKLQHU\�XVHG�LQ�FRPELQDWLRQ�ZLWK�WKLV�GULYH
DOVR�FRPSO\�ZLWK�(0&�JXLGHOLQHV�

�� ,QVWDOO�DQ�(0&�QRLVH�ILOWHU�WR�WKH�LQSXW�VLGH�VSHFLILHG�E\�<DVNDZD�IRU�FRPSOLDQFH�ZLWK�(XURSHDQ�VWDQGDUGV�
�� 3ODFH�WKH�GULYH�DQG�(0&�QRLVH�ILOWHU�LQ�WKH�VDPH�HQFORVXUH�
�� 8VH�EUDLGHG�VKLHOG�FDEOH�IRU�WKH�GULYH�DQG�PRWRU�ZLULQJ�RU�UXQ�WKH�ZLULQJ�WKURXJK�D�PHWDO�FRQGXLW�
�� .HHS�ZLULQJ�DV�VKRUW�DV�SRVVLEOH��*URXQG�WKH�VKLHOG�RQ�ERWK�WKH�GULYH�VLGH�DQG�WKH�PRWRU�VLGH�

$

%

'

(

&

0

8�7�

9�7�

:�7�

8

9

:

$ ± 'ULYH
% ± ���P�PD[�FDEOH�OHQJWK�EHWZHHQ�GULYH�DQG�PRWRU
& ± 0RWRU

' ± 0HWDO�FRQGXLW
( ± *URXQG�ZLUH�VKRXOG�EH�DV�VKRUW�DV�SRVVLEOH�

)LJXUH�'�� ,QVWDOODWLRQ�0HWKRG

�� *URXQG�WKH�ODUJHVW�SRVVLEOH�VXUIDFH�DUHD�RI�WKH�VKLHOG�WR�WKH�PHWDO�FRQGXLW�ZKHQ�XVLQJ�EUDLGHG�VKLHOG�FDEOH�
<DVNDZD�UHFRPPHQGV�XVLQJ�D�FDEOH�FODPS�

& %

$

$ ± %UDLGHG�VKLHOG�FDEOH
% ± 0HWDO�SDQHO

& ± &DEOH�FODPS��FRQGXFWLYH�

)LJXUH�'�� *URXQG�$UHD

'�� (XURSHDQ�6WDQGDUGV
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7KUHH�3KDVH�����9�������9�&ODVV
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$ ± *URXQG�WKH�FDEOH�VKLHOG
% ± (QFORVXUH�SDQHO
& ± 0HWDO�SODWH
' ± *URXQGLQJ�VXUIDFH��UHPRYH�DQ\�SDLQW�RU�VHDODQW�
( ± 'ULYH

) ± 0RWRU�FDEOH��EUDLGHG�VKLHOG�FDEOH��PD[�����P�
* ± 0RWRU
+ ± &DEOH�FODPS
, ± 0D[��GLVWDQFH�EHWZHHQ�GULYH�DQG�QRLVH�ILOWHU
- ± (0&�QRLVH�ILOWHU

)LJXUH�'�� (0&�)LOWHU�DQG�'ULYH�,QVWDOODWLRQ�IRU�&(�&RPSOLDQFH
�7KUHH�3KDVH�����9�������9�&ODVV�

'�� (XURSHDQ�6WDQGDUGV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



6LQJOH�3KDVH�����9�&ODVV

%
&

'

(

'

)

$

+

*

-
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1
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3( 3(

$ ± *URXQG�WKH�FDEOH�VKLHOG
% ± (QFORVXUH�SDQHO
& ± 0HWDO�SODWH
' ± *URXQGLQJ�VXUIDFH��UHPRYH�DQ\�SDLQW�RU�VHDODQW�
( ± 'ULYH

) ± 0RWRU�FDEOH��EUDLGHG�VKLHOG�FDEOH��PD[�����P�
* ± 0RWRU
+ ± &DEOH�FODPS
, ± :LULQJ�GLVWDQFH�DV�VKRUW�DV�SRVVLEOH
- ± (0&�QRLVH�ILOWHU

)LJXUH�'�� (0&�)LOWHU�DQG�'ULYH�,QVWDOODWLRQ�IRU�&(�&RPSOLDQFH��6LQJOH�3KDVH�����9�&ODVV�

� (0&�)LOWHUV
7KH�GULYH�VKRXOG�EH�LQVWDOOHG�ZLWK�WKH�(0&�ILOWHUV�OLVWHG�EHORZ�LQ�RUGHU�WR�FRPSO\�ZLWK�WKH�(1����������FDWHJRU\�&�
UHTXLUHPHQWV�

7DEOH�'�� (1���������&DWHJRU\�&��)LOWHUV

'ULYH
&,05�-�

)LOWHU�'DWD��0DQXIDFWXUHU��6FKDIIQHU�

7\SH
5DWHG
&XUUHQW
�$�

:HLJKW
�NJ�

'LPHQVLRQV
>:�[�/�[�+@��PP� <�[�;

'ULYH
0RXQWLQJ
6FUHZ�$

)LOWHU
0RXQWLQJ
6FUHZ

����9�6LQJOH�3KDVH�8QLWV
%$���� )6����������� �� ���� ���[�����[��� ���[���� 0� 0�
%$���� )6����������� �� ���� ���[�����[��� ���[���� 0� 0�
%$���� )6����������� �� ���� ���[�����[��� ���[���� 0� 0�
%$���� )6����������� �� ���� ����[�����[��� ���[���� 0� 0�
%$���� )6����������� �� ���� ����[�����[��� ���[���� 0� 0�

����9�7KUHH�3KDVH�8QLWV
�$���� )6���������� ��� ��� ���[�����[��� ���[���� 0� 0�
�$���� )6���������� ��� ��� ���[�����[��� ���[���� 0� 0�
�$���� )6���������� ��� ��� ���[�����[��� ���[���� 0� 0�
�$���� )6���������� ��� ��� ���[�����[��� ���[���� 0� 0�
�$���� )6����������� �� ��� ����[�����[��� ���[���� 0� 0�
�$���� )6����������� �� ��� ����[�����[��� ���[���� 0� 0�
�$���� )6����������� �� ��� ����[�����[��� ����[���� 0� 0�

����9�7KUHH�3KDVH�8QLWV
�$���� )6���������� � ��� ����[�����[��� ���[���� 0� 0�
�$���� )6���������� � ��� ����[�����[��� ���[���� 0� 0�
�$���� )6���������� � ��� ����[�����[��� ���[���� 0� 0�
�$���� )6����������� �� ��� ����[�����[��� ���[���� 0� 0�
�$���� )6����������� �� ��� ����[�����[��� ���[���� 0� 0�
�$���� )6����������� �� ��� ����[�����[��� ���[���� 0� 0�

'�� (XURSHDQ�6WDQGDUGV
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'ULYH
&,05�-�

)LOWHU�'DWD��0DQXIDFWXUHU��6FKDIIQHU�

7\SH
5DWHG
&XUUHQW
�$�

:HLJKW
�NJ�

'LPHQVLRQV
>:�[�/�[�+@��PP� <�[�;

'ULYH
0RXQWLQJ
6FUHZ�$

)LOWHU
0RXQWLQJ
6FUHZ

�$���� )6����������� �� ��� ����[�����[��� ����[���� 0� 0�

+

;/

:
<

/,1(

$
3(

/2$'

)LJXUH�'�� (0&�)LOWHU�'LPHQVLRQV

� '&�5HDFWRUV�IRU�(1�����������&RPSOLDQFH
7DEOH�'�� '&�5HDFWRUV�IRU�+DUPRQLFV�5HGXFWLRQ

'ULYH�0RGHO
&,05�-�

'&�5HDFWRU
0RGHO 5DWLQJ

���9�6LQJOH�3KDVH�8QLWV
%$���� ����$ ���P+%$����
%$���� ����$ ���P+

����9�7KUHH�3KDVH�8QLWV
�$���� ����$ ����P+
�$���� ����$ �����P+

1RWH� &RQWDFW�<DVNDZD�IRU�LQIRUPDWLRQ�DERXW�'&�UHDFWRUV�IRU�RWKHU�PRGHOV�

'�� (XURSHDQ�6WDQGDUGV

��� <$6.$:$�(/(&75,&�6,(3�&���������$�<$6.$:$�$&�'ULYH�±�-�����7HFKQLFDO�0DQXDO



'�� 8/�6WDQGDUGV
7KH�8/�F8/�PDUN�DSSOLHV�WR�SURGXFWV�LQ�WKH�8QLWHG�6WDWHV�DQG�&DQDGD�LQGLFDWHV�WKDW�8/�KDV�SHUIRUPHG�SURGXFW�WHVWLQJ
DQG�HYDOXDWLRQ�DQG�GHWHUPLQHG�WKDW�WKHLU�VWULQJHQW�VWDQGDUGV�IRU�SURGXFW�VDIHW\�KDYH�EHHQ�PHW��)RU�D�SURGXFW�WR�UHFHLYH�8/
FHUWLILFDWLRQ��DOO�FRPSRQHQWV�LQVLGH�WKDW�SURGXFW�PXVW�DOVR�UHFHLYH�8/�FHUWLILFDWLRQ�

)LJXUH�'�� 8/�F8/�0DUN

� 8/�6WDQGDUGV�&RPSOLDQFH
7KLV�GULYH�LV�WHVWHG�LQ�DFFRUGDQFH�ZLWK�8/�VWDQGDUG�8/���&��(�������DQG�FRPSOLHV�ZLWK�8/�UHTXLUHPHQWV��7KH�IROORZLQJ
FRQGLWLRQV�PXVW�EH�PHW�WR�PDLQWDLQ�FRPSOLDQFH�ZKHQ�XVLQJ�WKLV�GULYH�LQ�FRPELQDWLRQ�ZLWK�RWKHU�HTXLSPHQW�

� ,QVWDOODWLRQ�$UHD
'R�QRW�LQVWDOO�WKH�GULYH�WR�DQ�DUHD�JUHDWHU�WKDQ�SROOXWLRQ�VHYHULW\����8/�VWDQGDUG��

� 0DLQ�&LUFXLW�7HUPLQDO�:LULQJ
<DVNDZD�UHFRPPHQGV�XVLQJ�8/�OLVWHG�FRSSHU�ZLUHV��UDWHG�DW�����&��DQG�FORVHG�ORRS�FRQQHFWRUV�RU�&6$�FHUWLILHG�ULQJ
FRQQHFWRUV�VL]HG�IRU�WKH�VHOHFWHG�ZLUH�JDXJH�WR�PDLQWDLQ�SURSHU�FOHDUDQFHV�ZKHQ�ZLULQJ�WKH�GULYH��8VH�WKH�FRUUHFW�FULPS
WRRO�WR�LQVWDOO�FRQQHFWRUV�SHU�PDQXIDFWXUHU�UHFRPPHQGDWLRQ��7DEOH�'���OLVWV�D�VXLWDEOH�FORVHG�ORRS�FRQQHFWRU�PDQXIDFWXUHG
E\�-67�&RUSRUDWLRQ�

7DEOH�'�� &ORVHG�/RRS�&ULPS�7HUPLQDO�6L]H��-,6�&��������VDPH�IRU�����9�DQG�����9�
:LUH�*DXJH
PP���$:*�

7HUPLQDO
6FUHZV

&ULPS�7HUPLQDO
0RGHO�1XPEHUV

7LJKWHQLQJ�7RUTXH
1�P��OE�WR�LQ��

��������� 0��� 5�������� ����WR����������WR�����
0� 5������ ����WR�����������WR������

��������� 0��� 5�������� ����WR����������WR�����
0� 5������ ����WR�����������WR������

������ 0��� 5����� ����WR����������WR�����
0� 5��� ����WR�����������WR������

��������������� 0� 5����� ����WR�����������WR������

1RWH� 8VH�FULPS�LQVXODWHG�WHUPLQDOV�RU�LQVXODWHG�VKULQN�WXELQJ�IRU�ZLULQJ�FRQQHFWLRQV��:LUHV�VKRXOG�KDYH�D�FRQWLQXRXV�PD[LPXP�DOORZDEOH
WHPSHUDWXUH�RI�����&�����9DF�8/�DSSURYHG�YLQ\O�VKHDWKHG�LQVXODWLRQ�

7DEOH�'�� 5HFRPPHQGHG�,QSXW�)XVH�6HOHFWLRQ
'ULYH�0RGHO
&,05�-�

&ODVV�7�)XVHV &ODVV�/�)XVHV
0RGHO )XVH�$PSHUH�5DWLQJ 0RGHO )XVH�$PSHUH�5DWLQJ

����9�&ODVV�6LQJOH�3KDVH�'ULYHV
%$���� $�7�� �� &5�/����8/ ��
%$���� $�7�� �� &5�/����8/ ��
%$���� $�7�� �� &5�/����8/ ��
%$���� $�7�� �� &5�/����8/ ��
%$���� $�7�� �� &5�/�����8/ ���

����9�&ODVV�7KUHH�3KDVH�'ULYHV
�$���� $�7�� �� &5�/����8/ ��
�$���� $�7�� �� &5�/����8/ ��
�$���� $�7�� �� &5�/����8/ ��
�$���� $�7�� �� &5�/����8/ ��
�$���� $�7�� �� &5�/����8/ ��
�$���� $�7�� �� &5�/����8/ ��
�$���� $�7�� �� &5�/����8/ ��

����9�&ODVV�7KUHH�3KDVH�'ULYHV
�$���� $�7�� �� &5�/����8/ ��
�$���� $�7�� �� &5�/����8/ ��
�$���� $�7�� �� &5�/����8/ ��
�$���� $�7�� �� &5�/����8/ ��
�$���� $�7�� �� &5�/����8/ ��
�$���� $�7�� �� &5�/����8/ ��

'�� 8/�6WDQGDUGV
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'ULYH�0RGHO
&,05�-�

&ODVV�7�)XVHV &ODVV�/�)XVHV
0RGHO )XVH�$PSHUH�5DWLQJ 0RGHO )XVH�$PSHUH�5DWLQJ

�$���� $�7�� �� &5�/����8/ ��

� /RZ�9ROWDJH�:LULQJ�IRU�&RQWURO�&LUFXLW�7HUPLQDOV
:LUH�ORZ�YROWDJH�ZLUHV�ZLWK�1(&�&ODVV���FLUFXLW�FRQGXFWRUV��5HIHU�WR�QDWLRQDO�VWDWH�RU�ORFDO�FRGHV�IRU�ZLULQJ��8VH�D�FODVV
���8/�UHJXODWLRQV��SRZHU�VXSSO\�IRU�WKH�FRQWURO�FLUFXLW�WHUPLQDO�

7DEOH�'�� &RQWURO�&LUFXLW�7HUPLQDO�3RZHU�6XSSO\
,QSXW���2XWSXW 7HUPLQDO�6LJQDO 3RZHU�6XSSO\�6SHFLILFDWLRQV

0XOWL�IXQFWLRQ�GLJLWDO�LQSXWV 6���6���6���6���6���6& 8VH�WKH�LQWHUQDO�SRZHU�VXSSO\�RI�WKH�GULYH��8VH�FODVV��
IRU�H[WHUQDO�SRZHU�VXSSO\�

0DLQ�IUHTXHQF\�UHIHUHQFH �9��$���$& 8VH�WKH�LQWHUQDO�SRZHU�VXSSO\�RI�WKH�GULYH��8VH�FODVV��
IRU�H[WHUQDO�SRZHU�VXSSO\�

� 'ULYH�6KRUW�&LUFXLW�5DWLQJ
7KLV�GULYH�KDV�XQGHUJRQH�WKH�8/�VKRUW�FLUFXLW�WHVW��ZKLFK�FHUWLILHV�WKDW�GXULQJ�D�VKRUW�FLUFXLW�LQ�WKH�SRZHU�VXSSO\�WKH�FXUUHQW
IORZ�ZLOO�QRW�ULVH�DERYH��������DPSV�PD[LPXP�DW�����9�IRU�����9�FODVV�GULYHV�DQG�����9�IRU�����9�FODVV�GULYHV�
� 7KH�0&&%�DQG�EUHDNHU�SURWHFWLRQ�DQG�IXVH�UDWLQJV�VKDOO�EH�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�VKRUW�FLUFXLW�WROHUDQFH�RI�WKH
SRZHU�VXSSO\�EHLQJ�XVHG�

� 6XLWDEOH�IRU�XVH�RQ�D�FLUFXLW�FDSDEOH�RI�GHOLYHULQJ�QRW�PRUH�WKDQ��������506�V\PPHWULFDO�DPSHUHV�IRU�����9�LQ�����9
FODVV�GULYHV��XS�WR�����9�IRU�����9�FODVV�GULYHV��PRWRU�RYHUORDG�SURWHFWLRQ�

� 'ULYH�0RWRU�2YHUORDG�3URWHFWLRQ
6HW�SDUDPHWHU�(������PRWRU�UDWHG�FXUUHQW��WR�WKH�DSSURSULDWH�YDOXH�WR�HQDEOH�PRWRU�RYHUORDG�SURWHFWLRQ��7KH�LQWHUQDO�PRWRU
RYHUORDG�SURWHFWLRQ�LV�8/�OLVWHG�DQG�LQ�DFFRUGDQFH�ZLWK�WKH�1(&�DQG�&(&�

� (����� 0RWRU�5DWHG�&XUUHQW
6HWWLQJ�5DQJH��0RGHO�'HSHQGHQW
'HIDXOW�6HWWLQJ��0RGHO�'HSHQGHQW
3DUDPHWHU�(������PRWRU�UDWHG�FXUUHQW��SURWHFWV�WKH�PRWRU�LI�SDUDPHWHU�/�����LV�QRW�VHW�WR����GHIDXOW�LV����VWDQGDUG�LQGXFWLRQ
PRWRU�SURWHFWLRQ�HQDEOHG��

� /����� 0RWRU�2YHUORDG�3URWHFWLRQ�6HOHFWLRQ
7KH�GULYH�KDV�DQ�HOHFWURQLF�RYHUORDG�SURWHFWLRQ�IXQFWLRQ��R/���EDVHG�RQ�WLPH��RXWSXW�FXUUHQW�DQG�RXWSXW�IUHTXHQF\��ZKLFK
SURWHFWV�WKH�PRWRU�IURP�RYHUKHDWLQJ��7KH�HOHFWURQLF�WKHUPDO�RYHUORDG�IXQFWLRQ�LV�8/�UHFRJQL]HG��VR�LW�GRHV�QRW�UHTXLUH�DQ
H[WHUQDO�WKHUPDO�RYHUORDG�UHOD\�IRU�VLQJOH�PRWRU�RSHUDWLRQ�
7KLV�SDUDPHWHU�VHOHFWV�WKH�PRWRU�RYHUORDG�FXUYH�XVHG�DFFRUGLQJ�WR�WKH�W\SH�RI�PRWRU�DSSOLHG�

7DEOH�'�� 2YHUORDG�3URWHFWLRQ�6HWWLQJV
6HWWLQJ 'HVFULSWLRQ

� 'LVDEOHG
� 6WG�)DQ�&RROHG���������PRWRU���GHIDXOW�VHWWLQJ�
� 6WDQGDUG�%ORZHU�&RROHG�������PRWRU�

'LVDEOH�WKH�HOHFWURQLF�RYHUORDG�SURWHFWLRQ��/����� ����'LVDEOHG��DQG�ZLUH�HDFK�PRWRU�ZLWK�LWV�RZQ�PRWRU�WKHUPDO�RYHUORDG
ZKHQ�FRQQHFWLQJ�WKH�GULYH�WR�PRUH�WKDQ�RQH�PRWRU�IRU�VLPXOWDQHRXV�RSHUDWLRQ�
(QDEOH�WKH�PRWRU�RYHUORDG�SURWHFWLRQ��/����� �³�´�RU�³�´��ZKHQ�FRQQHFWLQJ�WKH�GULYH�WR�D�VLQJOH�PRWRU�XQOHVV�WKHUH�LV
DQRWKHU�PHDQV�RI�SUHYHQWLQJ�PRWRU�WKHUPDO�RYHUORDG��7KH�HOHFWURQLF�WKHUPDO�RYHUORDG�IXQFWLRQ�FDXVHV�DQ�R/��IDXOW��ZKLFK
VKXWV�RII�WKH�RXWSXW�RI�WKH�GULYH�DQG�SUHYHQWV�DGGLWLRQDO�RYHUKHDWLQJ�RI�WKH�PRWRU��7KH�PRWRU�WHPSHUDWXUH�LV�FRQWLQXDOO\
FDOFXODWHG�DV�ORQJ�DV�WKH�GULYH�LV�SRZHUHG�XS�
6HWWLQJ�/����� ���VHOHFWV�D�PRWRU�ZLWK�OLPLWHG�FRROLQJ�FDSDELOLW\�EHORZ�UDWHG��EDVH��VSHHG�ZKHQ�UXQQLQJ�DW������ORDG�
7KH�R/��IXQFWLRQ�GHUDWHV�WKH�PRWRU�ZKHQ�LW�LV�UXQQLQJ�EHORZ�EDVH�VSHHG�
6HWWLQJ�/����� ���VHOHFWV�D�PRWRU�FDSDEOH�RI�FRROLQJ�LWVHOI�RYHU�D������VSHHG�UDQJH�ZKHQ�UXQQLQJ�DW������ORDG��7KH�R/�
IXQFWLRQ�GHUDWHV�WKH�PRWRU�ZKHQ�LW�LV�UXQQLQJ�DW������RU�OHVV�RI�LWV�UDWHG�VSHHG�

� /����� 0RWRU�2YHUORDG�3URWHFWLRQ�7LPH
6HWWLQJ�5DQJH������WR�����0LQXWHV
)DFWRU\�'HIDXOW������0LQXWHV

'�� 8/�6WDQGDUGV
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7KH�/�����SDUDPHWHU�VHWV�WKH�DOORZHG�RSHUDWLRQ�WLPH�EHIRUH�WKH�R/��IDXOW�RFFXUV�ZKHQ�WKH�GULYH�LV�UXQQLQJ�DW����+]�DQG
�����RI�WKH�IXOO�ORDG�DPS�UDWLQJ��(������RI�WKH�PRWRU��$GMXVWLQJ�WKH�YDOXH�RI�/�����FDQ�VKLIW�WKH�VHW�RI�R/��FXUYHV�XS�WKH
<�D[LV�RI�WKH�GLDJUDP�EHORZ�EXW�ZLOO�QRW�FKDQJH�WKH�VKDSH�RI�WKH�FXUYHV�

��
�

�

�

���

���
� ��� ������

&ROG�6WDUW

+RW�6WDUW

0RWRU�&XUUHQW�����
�(���� ������

7LPH��PLQ�

)LJXUH�'�� 0RWRU�2YHUORDG�3URWHFWLRQ�7LPH

'�� 8/�6WDQGDUGV
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'�� 8VHU�6HWWLQJ�7DEOH
1R� 1DPH 8VHU

6HWWLQJ
$���� $FFHVV�/HYHO�6HOHFWLRQ �
$���� ,QLWLDOL]H�3DUDPHWHUV �
$���� 3DVVZRUG�� �
$���� 3DVVZRUG�� �
E���� )UHTXHQF\�5HIHUHQFH�6HOHFWLRQ�� �
E���� 5XQ�&RPPDQG�6HOHFWLRQ�� �
E���� 6WRSSLQJ�0HWKRG�6HOHFWLRQ �
E���� 5HYHUVH�2SHUDWLRQ�6HOHFWLRQ �
E���� /RFDO�5HPRWH�5XQ�6HOHFWLRQ �

E���� 5XQ�&RPPDQG�6HOHFWLRQ�ZKLOH�LQ
3URJUDPPLQJ�0RGH �

E���� 3KDVH�2UGHU�6HOHFWLRQ �
E���� 5XQ�&RPPDQG�DW�3RZHU�8S �
E���� '&�,QMHFWLRQ�%UDNLQJ�&XUUHQW �

E���� '&�,QMHFWLRQ�%UDNLQJ�7LPH�'&�([FLWDWLRQ
7LPH�DW�6WDUW �

E���� '&�,QMHFWLRQ�%UDNLQJ�7LPH�DW�6WRS �
&���� $FFHOHUDWLRQ�7LPH�� �
&���� 'HFHOHUDWLRQ�7LPH�� �
&���� $FFHOHUDWLRQ�7LPH�� �
&���� 'HFHOHUDWLRQ�7LPH�� �
&���� )DVW�6WRS�7LPH �
&���� 6�&XUYH�&KDUDFWHULVWLF�DW�$FFHO�6WDUW �
&���� 6�&XUYH�&KDUDFWHULVWLF�DW�$FFHO�(QG �
&���� 6�&XUYH�&KDUDFWHULVWLF�DW�'HFHO�6WDUW �
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