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6WDWXV 5HOHDVH &RPPHQW

7HFKQLFDO�GDWD ����� )LUVW�UHOHDVH

�,1'5$0$7�*PE+������
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����7KH�6WDWXV�DQG�&RQWURO�:RUGV ������������������������������������������������������������������������������������������������������������ ���

6LJQDO�DVVLJQPHQW�LQ�YDULRXV�PRGHV��������������������������������������������������������������������������������������������� ���

6LJQDO�DVVLJQPHQW�LQ�YDULRXV�PRGHV��������������������������������������������������������������������������������������������� ���

������&RQWURO�6LJQDO�'HVFULSWLRQV�������������������������������������������������������������������������������������������������� ���

������6WDWXV�6LJQDO�'HVFULSWLRQ ����������������������������������������������������������������������������������������������������� ���

����6SHHG�6HWWLQJ�SHU�'5,9(&20�3URILOH����������������������������������������������������������������������������������������������� ���

������7RUTXH�/LPLW ����������������������������������������������������������������������������������������������������������������������� ����

������3RVLWLRQ�IHHGEDFN�YDXH�LQ�YHORFLW\�VHWWLQJ�PRGH���������������������������������������������������������������� ����

������+RPLQJ������������������������������������������������������������������������������������������������������������������������������� ����

����2EMHFW�'LUHFWRU\�RI�0RGXOH�'%6���� �������������������������������������������������������������������������������������������������� ����

������'5,9(&20�2EMHF��'HVFULSWLRQ ����������������������������������������������������������������������������������������� ����

������$�'HVFULSWLRQ�RI�8VHU�6SHFLILF�2EMHFWV ������������������������������������������������������������������������������ ����

��'5,9(&20�)DXOW�&RGHV ���

����7KH�'LDJQRVWLF�/('V�RI�WKH�'%6�����0RGXOH �������������������������������������������������������������������������������������� ���

��6SHFLDO�)XQFWLRQV ���

����([WHUQDO�%UDNH�&RQWURO ������������������������������������������������������������������������������������������������������������������������� ���

����(PHUJHQF\�6WRS�)XQFWLRQ�������������������������������������������������������������������������������������������������������������������� ���

��6HFXULQJ�3DUDPHWHUV��,Q�3UHSDUDWLRQ�� ���

����6HFXULQJ�'%6�����0RGXOH�3DUDPHWHUV ������������������������������������������������������������������������������������������������ ���

����&RPPDQG�WR�6HFXUH�'DWD�LQ�((3520����������������������������������������������������������������������������������������������� ���

����3DUDPHWUL]LQJ�WKH�'ULYH�YLD�,QWHUEXV�6 ������������������������������������������������������������������������������������������������ ���



,,�&RQWHQWV ,QWHUEXV���6�$VVHPEO\�'%6����

,QWHUEXV���6

������5HDGLQJ�'ULYH�3DUDPHWHUV��������������������������������������������������������������������������������������������������� ���

��7HUPLQDO�'LDJUDPV ���

��&RQQHFWRU�$FFHVVRULHV ���

����6HWV ������������������������������������������������������������������������������������������������������������������������������������������������������ ���



,QWHUEXV���6�$VVHPEO\�'%6���� ���

,QWHUEXV�6

�� ,QWHUEXV���6�0RGXOH�'%6����
7KH�'%6�����PRGXOH�KDV�EHHQ�GHVLJQHG�DV�D�SOXJ�LQ�PRGXOH� IRU�GLJLWDO
LQWHOOLJHQW�GULYH�FRQWUROOHUV�''6�����������'.6�����DQG�''&�

7KH� PRGXOH� LV� LQVHUWHG� LQWR� WKH� GULYH� FRQWUROOHU� DV� D� FRPPDQG
FRPPXQLFDWLRQV�PRGXOH�HTXLSSHG�ZLWK�DQ�LQWHUIDFH�WR�WKH�GULYH�FRQWUROOHU
YLD�ZKLFK�ERWK�FDUG�LGHQWLILFDWLRQ�DQG�GDWD�H[FKDQJH�WR�WKH�GULYH�FRQWUROOHU
FDQ�WDNH�SODFH�

7KH�FRQWURO�YROWDJH�UHTXLUHG� WR�RSHUDWH� WKH�PRGXOH� LV�GLUHFWO\� WDSSHG�RII
WKH� FRQWUROOHU�� 7KH� XVHU� PXVW� PDNH� DYDLODEOH� WKH� FRQWURO� YROWDJH� RI� ��
YROWV�IRU�WKH�H[WHUQDO�VLJQDOV�RQ�WKH�'%6�����

7KH�'%6�����LV�D�ILHOG�EXV�SDUWLFLSDQW�DV�GHILQHG�E\�WKH�,QWHUEXV�6��:LWKLQ
VXFK�D�ILHOG�EXV�LQVWDOODWLRQ��WKLV�PRGXOH�FDQ�EH�FRPELQHG�ZLWK�DQ\�RWKHU
,QWHUEXV�6� LQWHUIDFH� PRGXOH� PDQXIDFWXUHG� E\� VRPHRQH� RWKHU� WKDQ
,QGUDPDW�LI�WKLV�RWKHU�PRGXOH�PHHWV�,QWHUEXV�6�FHUWLILFDWH�VSHFLILFDWLRQV�

8S�WR�����ILHOG�EXV�SDUWLFLSDQWV�FDQ�EH�LQWHUFRQQHFWHG�ZLWKLQ�RQH�ILHOG�EXV
LQVWDOODWLRQ�

7KH� ,QWHUEXV�6� LQWHUIDFLQJ�PRGXOH�'%6����� LV�RXWILWWHG�ZLWK�JDOYDQLFDOO\�
LVRODWHG� ILHOG� EXV� LQSXWV� DQG� RXWSXWV�� 7KLV� DFKLHYHV� WKH� JUHDWHVW
UHVLVWDQFH�WR�LQWHUIHUHQFH�

7KHUH� DUH� ���� /('V� IRU� GLDJQRVWLFV� RQ� WKH� IURQW� ZLWK� ZKLFK� LW� FDQ� EH
TXLFNO\� FKHFNHG� LI� WKH� '%6� LV� IXQFWLRQLQJ� SURSHUO\� RU� QRW�� 7KHVH� /('V
HQDEOH�GLDJQRVWLFV�RI�WKH�IXQFWLRQ�RI�WKH�,QWHUEXV�6�ULQJ�DV�SHU�,QWHUEXV�6
VWDQGDUGV�

3OXJ�,Q�0RGXOH�&RQVWUXFWLRQ

)LHOG�%XV�3DUWLFLSDQW

0D[LPXP�3DUWLFLSDQW�1XPEHU

*DOYDQLF�,VRODWLRQ

'LDJQRVWLF�/('V





,QWHUEXV���6�$VVHPEO\�'%6���� ���

,QWHUEXV�6

�� 7KH�2SHUDWLQJ�0RGHV�RI�WKH�'%6�����0RGXOH
7KH�'%6�����DVVHPEO\�FRQWUROV�PRGHV

VSHHG�VHWWLQJV�DV�SHU�'5,9(&20�3URILOH���

DQG

KRPLQJ�DV�SHU�'5,9(&20�3URILOH���

ZKHQ�XVHG�ZLWK�GLJLWDO�GULYH�FRQWUROOHUV�RI�WKH�',$;���VHULHV�

7KH�PRGH�LV�VHOHFWHG�ZLWK�WKH�XVH�RI�D�FRQWURO�ZRUG�WULJJHUHG�E\�WKH�3&3
FKDQQHO�

7KH�PDLQ�RSHUDWLQJ�PRGH��L�H���WKH�GHIDXOW�VHWWLQJ��LV�WKH�VSHHG�VHWWLQJ�DV
SHU�'5,9(&20�3URILOH�����,W�LV�HIIHFWLYH�LPPHGLDWHO\�DIWHU�SRZHULQJ�XS�LI
WKH�XVHU�KDV�QRW�PDGH�DQ\�RWKHU�FKDQJHV�

7KH�RSHUDWLQJ�PRGHV�DUH�FRGHG�DV�IROORZV�LQ�REMHFW��2SHUDWLQJ�0RGHV��
6HOHFWLRQ�&RGH�������

2SHUDWLQJ�PRGH 9DOXH�LQ�REMHFW�����

YHORFLW\�IHHGEDFN�VHWWLQJ�DV�SHU�3URILOH��� ��'�����������+�

UHIHUHQFLQJ�DV�SHU�3URILOH��� ��'�����������+�

+RPLQJ�LV�DOVR�D�VXEIXQFWLRQ�LPSOHPHQWHG�ZLWK�FRQWURO�ZRUG������

���� 2SHUDWLQJ�0RGH�'HVFULSWLRQV

����� 6SHHG�6HWWLQJV�DV�SHU�'5,9(&20�3URILOH���
7KH�IROORZLQJ�(3520�W\SHV�DUH�WR�EH�XVHG�ZLWK�6(5&$16�DVVHPEOLHV�

,Q�WKH�PDLQ�RSHUDWLQJ�PRGH�RI�WKH�,QWHUEXV�6�LQWHUIDFH��VSHHG�VHWWLQJ��FDQ
EH�VHW�GLUHFWO\�YLD�WKH�,QWHUEXV�6�

7KH� PDVWHU� LQWHUIDFH� FDQ� EH� DQ\� 3/&� RU� 3&� ZLWK� ,QWHUEXV�6� LQWHUIDFH
PRGXOH�

7KH�PDVWHU�LQWHUIDFH�VKRXOG�VXSSRUW�WKH�3&3�FKDQQHO��,I�LW�GRHV�QRW��WKHQ
WKH�GULYH�FRQWUROOHU�FDQ�VWLOO�EH�XVHG�ZLWK�,QWHUEXV�6�'%6�����PRGXOH��EXW
SDUDPHWUL]DWLRQ�PXVW�LPSOHPHQW�DQ�H[WHUQDO�3&�ZLWK�3&�$7�7�PRGXOH�

2SHUDWLQJ� PRGH� �6SHHG� VHWWLQJ� DV� SHU� 3URILOH� ���� QHHGV� DW� OHDVW� WZR
ZRUGV� LQ� WKH� SURFHVV� GDWD� FKDQQHO�� 7KHVH� DUH� DOVR� SUHVFULEHG� DV
PDQGDWRU\�REMHFWV�LQ�3URILOH����

:RUG��� VWDWXV�RU�FRQWURO�ZRUG

7ZR�GLIIHUHQW�PRGHV

2EMHFW������VHW�YLD�3&3
FKDQQHO

7KH�PDVWHU�LQWHUFRQQHFWLRQ
DFFHVV�WR�3&3�FKDQQHO
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,QWHUEXV���6

:RUG��� YHORFLW\�IHHGEDFN�RU�FRPPDQG�YDOXH

7KH�VWDWXV�ZRUG��REMHFW�������DQG�WKH�FRQWURO�ZRUG��������DUH�QHHGHG�WR
FRQWURO� WKH�VWDWXV�PDFKLQH��7KH�VSHHG�FRPPDQG�YDOXH� LV�VHW�YLD�REMHFW
������WKH�VSHHG�EDFN�YDOXH�YLD�REMHFW������

$Q\�DGGLWLRQDO�VHWWLQJV�FDQ�EH�UHDG�RXW�RI�WKH�SRVLWLRQ�IHHGEDFN�YDOXH�RI
WKH�PRWRU�HQFRGHU�YLD�REMHFW������

������+RPLQJ�0RGH��3URILOH����

,I� WKH� XVHU� QHHGV� WKH� SRVLWLRQ� IHHGEDFN� YDOXH� LQIRUPDWLRQ� WDNHQ� IURP� D
VLQJOHWXUQ� PRWRU� HQFRGHU� RU� DQ� H[WHUQDO� UHODWLYH� OLQHDU� VFDOH�� WKHQ� LW� LV
QHFHVVDU\�WR�ILUVW�HVWDEOLVK�D�GLPHQVRLQDO�UHIHUHQFH���+RPLQJ��LV�XVHG�LQ
WKLV�FDVH��,W�HVWDEOLVKHV�WKH�]HUR�SRLQW�GHSHQGLQJ�RQ�WKH�DSSURDFK�WR�]HUR
SRLQW�VHOHFWHG�

7KH��KRPLQJ��SURFHGXUH�XVHV�WKUHH�REMHFWV�

REMHFW����� KRPLQJ�VSHHG

REMHFW����& KRPLQJ�VHOHFWLRQ�FRGH

DQG REMHFW����� KRPLQJ�RIIVHW�

6WDUW� LV� LQLWLDWHG� E\� D� VLJQDO� FKDQJH� LQ� FRQWURO� ZRUG� ������ +RPLQJ
FRPSOHWLRQ�LV�VLJQDOOHG�ZLWK�VWDWXV�VLJQDOV�LQ�VWDWXV�ZRUG������

1RWH� ,I�DQ�DEVROXWH�OLQHDU�VFDOH��H�J���'6)���*'0��LV�XVHG��WKHQ
WKHUH� LV� DQ� DEVROXWH� GLPHQVLRQ� ULJKW� IURP� WKH� VWDUW� DQG
KRPLQJ�LV�QR�ORQJHU�QHFHVVDU\�

���� 7KH�3URFHVV�'DWD�&KDQQHO�RI�WKH�,QWHUEXV�6�'%6����

7KH� '%6� ���� PRGXOH� GHVLJQHG� DV� D� ILHOG� EXV� �� VODYH� PRGXOH� KDV� D
SURFHVV� GDWD� FKDQQHO� WKDW� LV� VL[�ZRUGV�ZLGH��7KLV�PD[LPXP�QXPEHU� RI
ZRUGV�GRHV�QRW�DOZD\V�KDYH�WR�EH�XVHG��$Q\�GDWD�ZLGWK�IURP�RQH� WR�VL[
ZRUGV� �ZLWKRXW� 3&3�� FDQ� EH� VHW�� $V� D� FKDQJH� LQ� WKH� QXPEHU� RI� ZRUGV
ZLWKLQ� WKH� ,QWHUEXV�6�ULQJ� OHDGV� WR�HUURUV��D�&5&�HUURU� LV�DOZD\V�VHQW� WR
WKH�PDVWHU� ZLWK� HDFK� DFFHVVLQJ�� 7KLV� IRUFHV� WKH� PDVWHU� WR� UHFRQILJXUH
WKXV�UHVWDUWLQJ�WKH�HQWLUH�EXV�DQG�HQWHULQJ�WKH�FXUUHQW�QXPEHU�RI�ZRUGV�

7KH�DVVLJQPHQW�RI� WKH�SURFHVV�GDWD�FKDQQHO� LWVHOI�FDQ�EH�SHUIRUPHG�E\
UHDGLQJ�REMHFWV�������SURFHVV�LQSXW�GDWD�GHVFULSWLRQ��DQG�������SURFHVV
RXWSXW� � GDWD� GHVFULSWLRQ���:LWKLQ� WKHVH� REMHFWV�� DFFHVVLEOH� RQO\� YLD� WKH
3&3� FKDQQHO�� FDQ� QRW� RQO\� WKH� REMHFW� LGHQWLILHU� LWVHOI� E\� GHWHUPLQHG� EXW
DOVR�WKH�OHQJWK�RI�WKH�REMHFW��L�H���E\WH��ZRUG��ORQJZRUG��HWF�

5HODWLYH�D[HV�PXVW�EH�VHW�

)LHOG�EXV�SDUWLFLSDQWV�ZLWK��
ZRUG�PD[��SURFHVV�GDWD�ZLWKRXW

3&3�FKDQQHO

8VHU�VSHFLILF�REMHFW�DOORFDWLRQ
SRVVLEOH
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,QWHUEXV�6

7KRVH�DSSOLFDWLRQV�ZLWKRXW�3&3�VXSSRUW�UHTXLUH�WKDW�WKH�SURFHVV�FKDQQHO
DVVLJQPHQW�LV�PDQXDOO\�HQWHUHG�LQWR�WKH�PDVWHU�DQG�PD\�QRW�EH�FKDQJHG
GXULQJ�WKH�FRXUVH�RI�RSHUDWLRQV�

5HJDUGOHVV�RI�ZKHWKHU�WKH�PDVWHU�XVHV�WKH�3&3�FKDQQHO�RU�QRW��WKH�ILUVW
ZRUG� LV� UHVHUYHG� LQ� WKH� VODYH� �'%6� ����� IRU� WKH� 3&3� FKDQQHO� DQG� LV
DOZD\V� LQFOXGHG�� 2QO\� WKH� H[HFXWLRQ� RI� WKH� 3&3� VHUYLFHV� FDQ� EH
WHUPLQDWHG��QRW��KRZHYHU��WKH�3&3�FKDQQHO�LWVHOI�

7KH�PDVWHU�DXWRPDWLFDOO\� UHFRJQL]HV�ZKHWKHU�D� VODYH�KDV�3&3�FKDQQHO
FDSDELOLWLHV�RU�QRW��(����7KH�SURFHVV�GDWD�FKDQQHO�RI�WKH�'%6�����PRGXOH
WKHUHIRUH�KDV�VHYHQ�GDWD�ZRUGV�DW�LWV�GLVSRVDO�ZLWK�VL[�IRU�WKH��SURFHVV��

7KH�QXPEHU�RI�ZRUGV�VHW� LV� WKH�VDPH�IRU�ERWK�GDWD�GLUHFWLRQV��7KXV� WKH
PD[LPXP�IRU�WKH�'%6�����LV�

� GDWD�ZRUGV PDVWHU����!�'%6���� �RXWSXW� GDWD�
� GDWD�ZRUGV '%6������!�PDVWHU �LQSXW�GDWD�

� GDWD�ZRUG PDVWHU����!�'%6���� �3&3� RXWSXW�
� GDWD�ZRUG '%6������!�PDVWHU �3&3�LQSXW�

7KH�SURFHVV�GDWD�FKDQQHO�RI�WKH�'%6�����FDQ�DOZD\V�EH�FRQILJXUHG��L�H��
WKH�REMHFWV�WR�EH�SODFHG�RQ�WKH�UHOHYDQW�GDWD�ZRUG�FDQ�EH�SODFHG�E\�WKH
XVHU� YLD� WKH�3&3� LQWR� ERWK� REMHFWV� ����� DQG� ������ L�H��� WKH� REMHFWV� IRU
GHVFULELQJ�WKH�SURFHVV�GDWD�FKDQQHO��7KH�GHVFULSWLYH�DOJRULWKP�LV�IL[HG�E\
WKH� ,QWHUEXV�6� VWDQGDUGV� DQG� GHVFULEHG� LQ� SURILOH� ���� 7KH� PDQGDWRU\
REMHFWV� DVFULEHG� WR� SURILOH� ��� LQ� WKH� SURFHVV� GDWD� FKDQQHO�PD\� QRW� EH
FKDQJHG�

+RZHYHU��RQO\� WKRVH�REMHFWV�PD\�EH�XVHG� WKDW�KDYH�DOVR�EHHQ� UHOHDVHG
IRU� WKH� SURFHVV� GDWD� FKDQQHO� �VHH� REMHFW� GLUHFWRU\� '%6� ������ $OVR� QRWH
WKDW�DV�SHU�'5,9(&20�SURILOH����� WKH�DVVLJQPHQWV�RI� WKH�SURFHVV�GDWD
FKDQQHO� KDYH� DOUHDG\� EHHQ� PDGH� DQG� WKH� XVHU� PD\� LQ� QRW� YLRODWH
WKHVH�

7KXV� RQO\� WKH� RSWLRQDO� SURFHVV� GDWD�ZRUGV� LQ�PRGXOH�'%6� ����PD\� EH
XVHG�IRU�WKH�XVHU
V�FRQILJXUDWLRQV��7KH�PDQGDWRU\�REMHFWV�GHILQHG�E\�WKH
SURILOH�FDQQRW�EH�FKDQJHG�

3URFHVV�RXWSXW�GDWD�ZRUG

3&3�RXW��� � � ����� � � �

ZRUG�� ZRUG�� ZRUG�� ZRUG�� ZRUG�� ZRUG�� ZRUG��

0DQGDWRU\�DUHD

ZRUG�� ZRUG�� ZRUG�� ZRUG�� ZRUG�� ZRUG�� ZRUG��

3URFHVV�LQSXW�GDWD�ZRUG

3&3�,1 � � ����� � � �

3&3�FKDQQHO�XVHG

$WWHQWLRQ��0DLQWDLQ�SURILOH
UHJXODWLRQV�

1RWH�'5,9(&20�SURILOH�GDWD�LQ
XVHU�FRQILJXUDWLRQV

3URFHVV�ZRUG��287�

3URFHVV�ZRUG��,1�



��� ,QWHUEXV���6�$VVHPEO\�'%6����

,QWHUEXV���6

$�VHWWLQJ�FRQILJXUDWLRQ�WDNHV�HIIHFW�DV�VRRQ�DV�DQG�DW�RQFH�ZLWK�WKH�LQLWLDO
SRZHULQJ�XS��7KLV�FRUUHVSRQGV� WR� WKH�PLQLPXP�PDQGDWRU\�FRQILJXUDLWRQ
SUHVFULEHG�LQ�SURILOH����

3&3�RXW � �

2EMHFW� ���� ����

ZRUG�� ZRUG�� ZRUG��

0DQGDWRU\�DUHD

ZRUG�� ZRUG�� ZRUG��

2EMHFW� ���� ����

3&3�LQ � �

������'%6�����3URFHVV�'DWD�&KDQQHO�&RQILJXUDWLRQ

,I� LW� EHFRPHV� QHFHVVDU\� WR� DVVLJQ� WKH� SURFHVV� GDWD� FKDQQHO� IRU� XVHU�
VSHFLILF� DSSOLFDWLRQV�� WKHQ� WKH� VHWWLQJV� IRU� WKH� '5,9(&20� ��� DIIHFWLQJ
PDQGDWRU\� REMHFWV� DQG� WKHLU� DOORFDWLRQ� ZLWKLQ� WKH� SURFHVV� GDWD� FKDQQHO
PXVW� DOZD\V� EH� WDNHQ� LQWR� DFFRXQW�� 7KH� UHVW� DOORFDWLRQ� RI� WKH� SURFHVV
GDWD�FKDQQHO�LV�IUHHO\�RSHQ�DQG�DYDLODEOH�WR�WKH�XVHU�

8VHU�VSHFLILF� FRQILJXUDWLRQV� DUH� RQO\� SRVVLEOH� LI� QLEEOHV� �� WR� �� LQ
SDUDPHWHU�%����KDYH�EHHQ�VHW�WR�]HUR��,Q�WKLV�FDVH��ZLWK�WKH�XVHU�RI�WKH
3&3�FKDQQHO�� XVHU�VSHFLILF� DOORFDWLRQV� RI� WKH� SURFHVV� GDWD� FKDQQHO� FDQ
EH�PDGH�YLD�REMHFWV�

REMHFW����� ZULWH�SURFHVV�LQSXW�GDWD

DQG

REMHFW����� ZULWH�SURFHVV�RXWSXW�GDWD

7KH�VWUXFWXUH�RI�WKH�REMHFWV�LV�GHVFULEHG�LQ�WKH�,QWHUEXV�6�GRFXPHQW�
SURILOH����

3URFHVV�ZRUG��287�

3URFHVV�ZRUG��287�

7DNH�'5,9(&20�SURILOH����GDWD
LQWR�DFFRXQW

2EMHFWV�IRU�ZULWH�DFFHVVLQJ�3'
FKDQQHO

1RWH�SURILOH����
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,QWHUEXV�6

�� 7KH�,�2�/HYHO�&RQILJXUDWLRQ
,Q�%$���VSHHG�VHWWLQJV���WKHUH�LV�WKH�RSWLRQ�RI�DQ�DGGLWRQDO�ORFDO�,�2�OHYHO
ZLWK� '($� PRGXOHV�� 7KHVH� PRGXOHV� FDQ� EH� XVHG� IRU� XVHU�VSHFLILF
DSSOLFDWLRQV�DQG�KDYH�QR�HIIHFW�RQ�DFWXDO�GULYH� IXQFWLRQV��7KH\�FDQ�RQO\
EH�XVHG��KRZHYHU��LI�WKH�GULYH�LV�HLWKHU�LQ�VWDWH�%%��$%�RU�$)��,W�LV�SRVVLEOH
WR�GHWHUPLQH�WKH�VWDWH�YLD�GLDJQRVLV�ZRUG�REMHFW��))��

���� 7KH�,�2�OHYHO�LQ�VSHHG�VHWWLQJ�PRGH�%$�

'HSHQGLQJ�RQ�WKH�GLJLWDO�GULYH�FRQWUROOHU��DGGLWLRQDO�,�2�PRGXOHV��'($����
DQG������FDQ�EH�XVHG�LQ�WKH�IUHH�VORWV�ZKLFK�FDQ�WKHQ��LQ�WXUQ��EH�XVHG�DV
DGGLWLRQDO�,�2�OHYHOV�ORFDOO\��7KH�SRVVLEOH�FRQILJXUDWLRQV�DUH�RXWOLQHG�LQ�WKH
V\VWHP�FRQILJXUDWLRQV�OLVW�

,I� WKH�'($�PRGXOHV�DUH�RSHUDWHG� WRJHWKHU�ZLWK�DQ� ,QWHUEXV�6�PRGXOH� LQ
%$��PRGH��WKHQ�WKH�'($�FDUGV�FDQ�EH�VHW�YLD�WKH�,QWHUEXV�6�RXWSXWV��DQG
WKH�LQSXWV�TXHULHG�YLD�WKH�,QWHUEXV�6�

7KH�XVH�KHUHRI�GHSHQGV�QRW�RQO\�RQ�WKH�KDUGZDUH�FRQILJXUDWLRQ��V\VWHP
FRQILJXUDWLRQ�� EXW� DOVR� RQ� WKH� DVVLJQPHQW� RI� WKH� SURFHVV� GDWD� FKDQQHO�
7KH�IROORZLQJ�REMHFWV�PXVW�EH�DSSOLHG�WR�WKH�SURFHVV�GDWD�FKDQQHO� LI� WKH
'($�PRGXOHV�DUH�WR�EH�XVHG�

2EMHFW� �)(� '($��� ���LQSXWV �3'�,1�

�)(( '($��� ���RXWSXWV �3'�287�

�)(� '($��� ���LQSXWV �3'�,1�

�)() '($��� ���RXWSXWV �3'�287�

,I� WKHVH� REMHFWV� DUH� QRW� XVHG� LQ� WKH� SURFHVV� GDWD� FKDQQHO�� WKHQ� WKHUH
H[LVWV�WKH�SRVVLELOLW\�WKDW�GDWD�ZLOO�EH�KDQGOHG�YLD�WKH�3&3�FKDQQHO��,Q�WKLV
FDVH��KRZHYHU��UHDO�WLPH�ZLOO�EH�ORVW��'DWD�RXWSXW�YLD�WKH�3&3�FKDQQHO� LV
RQO\�WKHQ�SRVVLEOH�LI�WKH�REMHFW�LV�QRW�DSSOLHG�WR�WKH�SURFHVV�GDWD�FKDQQHO
�3'���'DWD�LQSXW�LV�DOZD\V�SRVVLEOH�HLWKHU�YLD�WKH�3&3�RU�WKH�SURFHVV�GDWD
FKDQQHO��ZLWK�DSSOLHG�REMHFW��

$GGLWLRQDO�,�2�OHYHOV�ZLWK
'($����DQG�����SRVVLEOH�

2EMHFWV�IRU�DGGLWLRQDO�,�2�OHYHOV

7KH�SURFHVV�RU�3&3�FKDQQHO
FDQ�EH�XVHG��1RWH�UHDO�WLPH

FDSDELOLWLHV�
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,QWHUEXV���6

���� '%6�����+DUGZDUH�,QSXWV

7KH� ,QWHUEXV�6� LQWHUIDFH�PRGXOH�KDV� IRXU�SRWHQWLDO�IUHH�KDUGZDUH� LQSXWV
WR�EH�XVHG�IRU�WKH�IROORZLQJ�IXQFWLRQV�

,QSXW )XQFWLRQ $FWLYH

(� QRW�XVHG KLJK

(� UHIHUHQFH�FDPV KLJK

(� YHQWLODWH�EUDNHV��H[W� KLJK

(� HPHUJHQF\�VWRS ORZ

7KH� IRXU� LQSXWV� KDYH� ��� YROWV�� 7KH� SUHFLVH� GDWD� DUH� RXWOLQHG� LQ� WKH
7HFQLFDO�'DWD�6KHHW�

7KH�LQSXWV�FDQQRW�EH�TXHULHG�YLD�WKH�SURFHVV�GDWD�FKDQQHO��7KHUH�LV�WKH
RSWLRQ��KRZHYHU��RI�UHDGLQJ�WKH�LQSXWV�YLD�WKH�3&3�FKDQQHO�

7KH�IROORZLQJ�REMHFWV�DUH�DYDLODEOH�IRU�WKLV�SXUSRVH�

2EMHFW��))� '%6���� LQSXWV

7KH�REMHFW�LV�DVVLJQHG�DV�IROORZV�

2EMHFW �))� �5� ,QSXWV�

;�;�;�;�;�;�;�;��;�;�;�;��;�;��;�; '%6'����

(�

(�

(�

(�

QRW�XVHG

;
�
�
�

;
�
�
�

;
�
�
�

'%6�����

'%
6�
��
�

�9 /�

(��

(��

(��

(��
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,QWHUEXV�6

�� 7KH�'5,9(&20�6WDWXV�0DFKLQH�LQ�7DUJHW�3RVLWLRQ
6HWWLQJ�0RGH

,Q� WKH�PDLQ�PRGH� RI� WKH�'%6� ����PRGXOH�� WKH� GLJLWDO� GULYH� FRQWUROOHU� LV
SODFHG�XQGHU�WKH�FRQWURO�RI�D�VWDWXV�PDFKLQH�DV�SHU�SURILOH����

7KLV� VWDWXV� PDFKLQH� GHVFULEHV� WKH� LQWHUQDO� XQLW� VWDWHV� RI� WKH� GULYH
FRQWUROOHU�DQG�GLVSOD\V� WKLV�VWDWH� LQ� WKH�VWDWXV�ZRUG��7KH�FRQWURO�ZRUG
FDQ�EH� XVHG� WR� VHW� D� VSHFLILF� GULYH� VWDWH�� 7KH� FRPPDQGV� WR� GR� VR� DUH
FDOOHG�WKH�XQLW�FRQWURO�FRPPDQGV�

$Q�H[WHQVLYH�GHVFULSWLRQ�RI�WKH�VWDWXV�PDFKLQH�LV�VSHFLILHG�LQ�'5,9(&20
SURILOHV����DQG����GDWHG�$XJXVW������

$V� WKH�EHKDYLRU�RI� ,QGUDPDW
V�$&� VHUYR� GULYH� LV� GLIIHUHQW� IURP� WKDW� RI� D
IUHTXHQF\� FRQYHUWHU�� IRU� ZKLFK� WKH� FRPPDQG� DQG� VWDWXV� PHVVDJHV� LQ
SURILOH� ��� ZHUH� DFWXDOO\� GHILQHG�� LW� LV� QHFHVVDU\� WR� DGMXVW� WKH� VWDWXV
PDFKLQH�WR�FRUUHVSRQG�WR�WKH�UHOHYDQW�FRPPDQGV�DQG�VWDWXV�PHVVDJHV�

,QGUDPDW
V�VWDWXV�PDFKLQH�LV�LOOXVWUDWHG�LQ�)LJXUH�����

([SODQDWLRQV�DERXW�WKH�VWDWXV�PDFKLQH��)LJXUH�����

7KH�VWDWXV�RI�WKH�XQLW�DV�VKRZQ�LQ�WKH�VWDWXV�ZRUG�RI�REMHFW�����LV�VKRZQ
ZLWKLQ� WKH�VWDWXV�ILHOG��2QO\�ELWV��� WR���RI� WKH�VWDWXV�ZRUG�DUH� UHOHYDQW� WR
WKH�VWDWXV�RI�WKH�VWDWXV�PDFKLQH��%LW���LV�VKRZQ�RQ�WKH�ULJKW�

7UDQVLWLRQV�DUH�KLJKOLJKWHG�� ,Q�DGGLWLRQ�WR� WKH�WUDQVLWLRQV��UHVXOWV�DUH�DOVR
VKRZQ� �FRPPDQGV�� WKDW� DUH� JHQHUDWHG� E\� WKH� PDVWHU� YLD� FRQWURO� ZRUG
REMHFW�������,Q�WKH�FRQWURO�ZRUG�DV�ZHOO��RQO\�ELWV���WR���DUH�RI�LPSRUWDQFH
ZKLFK� LV�ZK\� RQO\� WKHVH� DUH� VKRZQ�� %RWK� FRQWURO� ZRUG� DQG� VWDWXV�ZRUG
KDYH����ELWV�HDFK�

7KH�VWDWXV�PDFKLQH�FRQWUROV�1&
DQG�GULYH�FRQWUROOHU

8QLW�VWDWXV�VKRZQ�LQ�VWDWXV
ZRUG�����

&RPPDQGV�JHQHUDWHG�YLD
FRQWURO�ZRUG�����
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,QWHUEXV���6

��

��

��

��

��

6WDWXV�PDFKLQH�LQSXW�

'%6����

)DXOW�UHDFWLRQ���DFWLYH�

6WDWXV���������[[[[�[[[[�[�[[������%���

KRW�UHDG\�

6WDWXV���������[[[[�[[[[�[�[[������%���

)DXOW�

6WDWXV���������[[[[�[[[[�[�[[������%���

6WDUWLQJ�ORFN�RXW�

6WDWXV���������[[[[�[[[[�[�[[������%���

5HDG\�WR�RSHUDWH�

6WDWXV���������[[[[�[[[[�[��[������%���

3RZHU�RQ�

6WDWXV���������[[[[�[[[[�[��[������%���

2SHUDWLRQ�HQHEOHG�

6WDWXV���������[[[[�[[[[�[��[������%���

4XLFN�VWRS�DFWLYH�

6WDWXV���������[[[[�[[[[�[��[������%���

���

���

&RPPDQG��
EUDNH�
[[[[�[����%�

&RPPDQG��
4XLFN�VWRS�
[[[[�[��[�%�

���

���

&RPPDQG��
RQ�
[[[[�[����%�

&RPPDQG��
EUDNH�
[[[[�[����%�

���

���

&RPPDQG��
UHDG\�
[[[[�[����%�

&RPPDQG��
4XLFN�VWRS�
[[[[�[��[�%�

VHOI�WHVW�HUURU�IUHH�

&RPPDQG��
YROWDJH�ORFN�
[[[[�[[�[�%��

&RPPDQG��
YROWDJH�ORFN�
[[[[�[[�[�%�

&RPPDQG��
UHVHW�IDXOW�
IURP��[[[�[[[[�%�
WR������[[[�[[[[�%�

)DXOWUHDFWLRQ�
FRQFOXGHG��

'ULYH�IDXOW�
RU�
(PHUJHQF\�VWRS��
DNWLYH��/RZ��

���

���

&RPPDQGV��

6WDWXV���������

&RQWURO�ZRUG�REMHFW�������RQO\�ORZ�E\WH�VKRZQ��

6WDWXV�ZRUG�REMHFW�������������

��

���

&RPPDQG��
RSHUDWLRQV�ORFNHG�
[[[[�[����%�

&RQWURO�YROWDJH�RQ�

RU�
&RPPDQG��
YROWDJH�ORFN�
[[[[�[[�[�%�

&RPPDQG��
YROWDJH�ORFN�
[[[[�[[�[�%�

RU�

��

���

���
&RPPDQG��
EUDNH�
[[[[�[����%��

���

���

���

���

&RPPDQG��
4XLFN�VWRS�
[[[[�[��[�%�

)LJ�������6WDWXV�PDFKLQH�DV�SHU�'5,9(&20�SURILOH���
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,QWHUEXV�6

���� 7KH�6WDWXV�DQG�&RQWURO�:RUGV

,I�D�GLJLWDO��LQWHOOLJHQW�GULYH�FRQWUROOHU�LV�EHLQJ�RSHUDWHG�LQ�HLWKHU�VSHHG�VHW
PRGH�RU� LQ� RQH� RI� WKH� DX[LOLDU\� RSHUDWLQJ�PRGHV�� H�J��� KRPLQJ�� WKHQ� DOO
FRQWURO� SURFHVVHV�DQG�FRPPDQGV�DUH� LQLWLDWHG�ZLWK� WKH�XVH�RI� D� FRQWURO
ZRUG��L�H���REMHFW�������7KLV�FRQWURO�ZRUG�FRQWDLQV�WKH�FRPPDQGV�IRU�WKH
VWDWXV� PDFKLQH� DQG� WKH� FRQWURO� ELWV� IRU� KDQGVKDNLQJ� ZKHQ� VHWWLQJ� WKH
WDUJHW�SRVLWLRQ��8VHU�VSHFLILF�DX[LOLDU\�VLJQDOV�DUH�DOVR�WUDQVPLWWHG� LQ� WKLV
FRQWURO�ZRUG�

7KH�FXUUHQW� VWDWXV�RI� WKH�GLJLWDO� GULYH�FRQWUROOHU� FDQ�EH�TXHULHG�ZLWK� WKH
XVH�RI� WKH�VWDWXV�ZRUG��REMHFW� ������7KH� VWDWXV�ZRUG� FRQWDLQV� ERWK� WKH
VWDWH�RI� WKH�VWDWXV�PDFKLQH��VHFWLRQ���DQG�)LJXUH������DQG� WKH�VWDWXV�RI
WKH�XVHU�VSHFLILF�VWDWXV�LQIRUPDWLRQ�

%RWK�WKH�VWDWXV�DQG�FRQWURO�ZRUGV�DUH�PDQGDWRU\�REMHFWV� LQ�'5,9(&20
DSSOLFDWLRQV�DV�VSHFLILHG�E\�SURILOHV����DQG�����7KH\�DUH�DOZD\V�WKH�ILUVW
ZRUG�LQ�WKH�SURFHVV�GDWD�FKDQQHO��3'���DIWHU�3&3�FKDQQHO��

:LWKLQ�WKH�VWDWXV�ZRUG��ELWV������DQG���DUH�DOVR�XVHG��7KHVH�SRLQW�WR�HLWKHU
DQ�HUURU�VWDWXV�RU�D�ZDUQLQJ�RU�PHVVDJH��7KH�LQIRUPDWLRQ�FDQ�EH�UHDG�LQ
WKH�UHOHYDQW�REMHFW�

2EMHFW �))� VWDWXV�RI�WKH�GULYHV��ELWV���WR���

2EMHFW ���) '5,9(&20�IDXOW�FRGH

7KHVH�REMHFWV�FDQ�EH�DSSOLHG� LQ� WKH�SURFHVV�GDWD�FKDQQHO�EXW�DOVR� UHDG
RXW�RI�WKH�3&3�

)LJXUHV� ���� DQG� ���� LOOXVWUDWH� WKH� DVVLJQPHQW� RI� ERWK� WKH� FRQWURO� DQG
VWDWXV�ZRUGV�

&RQWURO�ZRUG������

6WDWXV�ZRUG������

(UURU�VWDWXV�LQ�VHSDUDWH�REMHFWV�
2QO\�VXP�PHVVDJH�LQ�VWDWXV

ZRUG������
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,QWHUEXV���6

&RQWURO�:RUG�����

6LJQDO�DVVLJQPHQW�LQ�YDULRXV�PRGHV�

2SHUDWLQJ�PRGHV

%LW 0DQGDWRU\ 9HORFLW\�%$��+ +RPLQJ
%$�+

� \HV 6ZLWFK�RQ

� \HV /RFN�YROWDJH

� \HV 4XLFN�VWRS

� \HV 5HOHDVH�HQDEOH

� VWDUW�KRPH

�

�

� \HV 5HVHW�IDXOW

�

�

��

�� VWDUW�KRPH

�� WRUTXH�OLPLW�DFWLYH

�� VSLQGOH�SRVLWLRQLQJ�RQ

��

�� LPP��VWRS
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,QWHUEXV�6

6WDWXV��:RUG�����

6LJQDO�DVVLJQPHQW�LQ�YDULRXV�PRGHV�

2SHUDWLQJ�PRGHV

%LW 0DQGDWRU\ 9HORFLW\�%$��+ +RPLQJ
%$�+

� \HV 5HDG\�WR�VZLWFK�RQ

� \HV 6ZLWFKHG�RQ

� \HV (QDEOHG

� \HV )DXOW����������������������������������������)DXOW� �KLJK

� \HV 9ROWDJH�ORFNHG

� \HV 4XLFN�VWRS

� \HV 6WDUWLQJ�ORFNRXW

� :DUQLQJ

� 0HVVDJH

� \HV 5HPRWH

�� \HV &RPPDQG�YDOXH�UHDFKHG

�� \HV /LPLWHG�YDOXH�UHDFKHG

�� KRPH�IRXQG

�� KRPLQJ�HUURU

��

�� 6SLQGOH�SRVLWLRQ�UHDFKHG
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,QWHUEXV���6

������&RQWURO�6LJQDO�'HVFULSWLRQV

7KH�VLJQDOV�GHSLFWHG�LQ�FRQWURO�ZRUG������KDYH�WKH�IROORZLQJ�GHILQLWLRQ�

&RQWURO�ZRUG�����

6LJQDO 6ZLWFK�RQ %LW� � �KLJK�

8SRQ�FRPSOHWLRQ�RI�D�VXFFHVVIXO� LQLWLDOL]DWLRQ�RI� WKH� ,QWHUEXV�6�'%6����
PRGXOH�DQG�WKH�VHOI�WHVW�ZKLFK�IROORZV�WKLV��WKLV�VLJQDO�LV�XVHG�WR�SUHSDUH
WKH�GULYH�IRU�WKH�GULYH�HQDEOH�VLJQDO��$IWHU�D�FRUUHFW�VWDUW�XS�VHTXHQFH�WKDW
GHULYHV� IURP� WKH� VWDWXV� GLDJUDP�� VWDWXV� �;;���� LV� VLJQDOOHG� XSRQ
FRPSOHWLRQ�RI� WKH�FRPPDQG�DQG� LI�SRZHU� LV�SUHVHQW�� ,I� SRZHU�KDG�QRW
EHHQ�SUHYLRXVO\�VZLWFKHG�RQ��WKHQ�WKH�VWDWXV�UHPDLQV�LQ�VWDWH��;;����

6LJQDO /RFN�YROWDJH %LW� � �ORZ�

7KLV� VLJQDO� EULQJV� WKH�GULYH�EDFN� LQWR� WKH� �VZLWFK�RQ� LQKLELW�� VWDWH��'ULYH
IXQFWLRQ�LV�ORFNHG��,I�SRZHU�LV�VWLOO�EHLQJ�DSSOLHG��VHSDUDWH�SRZHU�VHFWLRQ��
WKHQ�WKH�VWDWXV�PDFKLQH�FDQ�VWLOO�EH�UXQ�XS�YLD�WKH�FRPPDQG��VWDQGVWLOO��
8SRQ�FRPSOHWLRQ�RI� WKH�FRPPDQG��VWDWXV��;;���� LV�VLJQDOOHG��7KH�TXLFN
VWRS�VLJQDO� UHOHDVHV��JLYHQ�D�GULYH�HQDEOH��DQ� LPPHGLDWH�VWRS�E\�VHWWLQJ
WKH��GULYH�VWRS��VLJQDO� �LQWHUQDO�VLJQDO���$�GULYH� LQ�PRWLRQ� LV�EURXJKW� WR�D
VWRS� ZLWK� WKH� JUHDWHW� SRVVLEOH� GHFHOHUDWLRQ� GHOD\�� 6WDWXV� �;;;��� LV
VLJQDOOHG�RXW�RI�WKLV�VWDWH���$Q\�UHQHZHG�VWDUW�XSV�RI�WKH�VWDWXV�PDFKLQH�LV
QRZ� RQO\� SRVVLEOH� YLD� WKH� FRPPDQG� �ORFN� YROWDJH��� ,I� WKH� �TXLFN� VWRS�
VLJQDO�LV�DFWLYDWHG�LQ��UHDG\���VWDWXV��;;�����RU��21��VWDWXV��;;�����WKHQ
WKH�VWDWXV�PDFKLQH�LV�EURXJKW�LQWR��6ZLWFK�RQ�LQKLELW���VWDWXV��;;����

6LJQDO 2SHUDWLRQ�HQDEOH %LW� � �KLJK�

7KLV�VLJQDO�EULQJV�WKH�VWDWXV�PDFKLQH��DIWHU�LW�KDV�UHDFKHG�WKH��21��VWDWH�
LQWR� VWDWXV� �;;����� LQWR� VWDWH� �UHDG\� IRU� RSHUDWLRQ��� VWDWXV� �;;����� 7KLV
VHWV� WKH� GULYH� HQDEOH� DQG� WKH� GULYH� JRHV� LQWR� GULYH� VWDWXV� �$)�� RQFH
SRZHU�LV�VZLWFKHG�RQ�

1RWH���7KH�GULYH�LV�QRZ�LQ�FRQWURO�PRGH�

6LJQDO +RPLQJ �%$�+� %LW� � �KLJK�

,I�WKLV�VLJQDO�LV�VHW�WRR�KLJK�ZKLOH�LQ�RSHUDWLQJ�PRGH�%$����KRPLQJ��WKHQ�D
KRPLQJ� SURFHGXUH� LV� LQLWLDWHG�� 7KH� KRPLQJ� YHORFLW\� VSHFLILHG� LQ� REMHFW
�����LV�XVHG�IRU�WKLV�SXUSRVH��:KLFK�KRPLQJ�F\FOH��PRGH��PD\�EH�XVHG�
FDQ�EH�VSHFLILHG�E\�WKH�XVHU�LQ�REMHFW������

6LJQDO 5HVHW�IDXOW %LW� � �KLJK�

,I�HLWKHU�D�IDXOW��PHVVDJH�RU�ZDUQLQJ�LV�VHW�LQ�WKH�VWDWXV�ZRUG��WKHQ�D�UHVHW
LV�SRVVLEOH�RQFH� WKH�SUREOHP�KDV�EHHQ�HOLPLQDWHG�RU�RQFH� WKH�PHVVDJH
KDV�EHHQ�UHDG��7KLV�FDQ�EH�GRQH�E\�VHWWLQJ�WKH�ELW�WR��KLJK��

&RQWURO�VLJQDOV�RI�WKH�VWDWXV
PDFKLQH�DUH�VHW�YLD�FRQWURO

ZRUG�����
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������6WDWXV�6LJQDO�'HVFULSWLRQ

7KH�VLJQDOV�VKRZQ�LQ�VWDWXV�ZRUG�REMHFW������DUH�GHILQHG�DV�IROORZV�

6WDWXV�ZRUG�����

6LJQDO 5HDG\�IRU�SRZHU %LW� � �KLJK�

7KLV� VLJQDO� LGHQWLILHV� WKH� VWDWH� �UHDG\� WR� RSHUDWH�� RI� WKH� VWDWXV�PDFKLQH
ZKLFK�KDV�UHDFKHG�WKH�FRPPDQG��VWDQGVWLOO���IRU�H[DPSOH�

6LJQDO 6ZLWFKHG�RQ %LW� � �KLJK�

7KLV� VLJQDO� LV� UHDFKHG� DIWHU� WKH� FRPPDQG� �SRZHU� XS��� LI� WKH� UHDG\� WR
SRZHU�XS�VWDWH�ZDV�SUHYLRXVO\�UHDFKHG��7KH�VLJQDO��UHDG\�WR�SRZHU�XS��LV
VLJQDOOHG�DGGLWLRQDOO\�

6LJQDO 2SHUDWLRQ�HQDEOH %LW� � �KLJK�

$IWHU� SRZHU� KDV� EHHQ� VZLWFKHG� RQ�� WKH� GULYH� FDQ� EH� EURXJKW� LQWR
�RSHUDWLRQ� HQDEOHG�� ZLWK� WKH� FRPPDQG� �RSHUDWLRQ� HQDEOHG��� 7KH� VWDWXV
PDFKLQH�ZLOO��LQ�WKLV�FDVH��DFFHSW�VWDWXV��;;�����2QFH�WKLV�ELW�LV�VHW��WKHQ
WKH�GULYH�HQDEOH�LV�DOVR�VHW�DQG�WKH�GULH�LV� LQ�FRQWURO�PRGH�ZKLFK� LV�DOVR
LGHQWLILHG�ZLWK�WKH�GULYH�VWDWXV��$)��DQG�ZKLFK�FDQ�EH�UHDG�LQ�REMHFW��))��

6LJQDO )DXOW %LW� � �KLJK�

$�SUREOHP� LQ� WKH�VWDWXV�PDFKLQH��D�GULYH�HUURU�RU�D�SUREOHP� LQ� WKH�'/&
����VHWV�WKLV�VLJQDO��7KH�SUHFLVH�FDXVH�RI�WKH�IDXOW�FDQ�RQO\�EH�GHWHUPLQHG
E\� UHDGLQJ� WKH� GLDJQRVLV� REMHFW� �))�� �GULYH� DQG� '/&� GLDJQRVHV�� DQG
���)��'5,9(&20�VWDWXV��

6LJQDO 9ROWDJH�ORFNHG %LW� � �KLJK�

7KLV�VLJQDO�LV�QRW�SUHVHQWO\�LQ�XVH�

6LJQDO 4XLFN�VWRS�DFWLYH %LW� � �ORZ�

7KLV� VLJQDO� LV� VHW� WR� ORZ� LI� WKH� FRPPDQG� �TXLFN� VWRS�� LV� LVVXHG�� $IWHU� D
�TXLFN� VWRS��� LW� LV� QHFHVVDU\� WR� UXQ� WKH� VWDWXV� PDFKLQH� XS� DJDLQ�� DV
GHVFULEHG�� ,I� WKH� TXLFN� VWRS� VLJQDO� LV� VHW�� WKHQ� WKH� GULYH� VWDVWXV� �$+�� LV
VLPXOWDQHRXVO\�VHW�����'����+��

1RWH��7KH�GULYH�UHPDLQV�LQ�FRQWURO�PRGH�

6LJQDO 2Q�ORFNRXW %LW� � �KLJK�

7KLV� VLJQDO� LV� UHDFKHG� DIWHU� HYHU\� �ORFN� YROWDJH�� FRPPDQG�� $� �UHVHW
SUREOHP��FDQ�DOVR�VHW�WKLV�VLJQDO�DIWHU�D�SUREOHP���7KH�RQO\�ZD\�RXW�RI�WKLV
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VWDWH� LV� E\�PHDQV� RI� D� �VWDQGVWLOO�� FRPPDQG�RI� WKH� GULYH�� IROORZHG�E\� D
UHQHZHG�VWDUW�XS�VHTXHQFH�RI�WKH�VWDWXV�PDFKLQH�

6LJQDO :DUQLQJ %LW� � �KLJK�

:DUQLQJV� DUH� VHW� LI� WKH� GULYH� JHQHUDWHV� �ZDUQLQJV��� $W� SUHVHQW�� DOO
GLDJQRVWLF�PHVVDJHV���;���RI� WKH�GULYH�GLDJQRVWLFV�JHQHUDWH� WKLV�VLJQDO�
:DUQLQJV�PXVW�EH�UHVHW�RU�DFNQRZOHGJHG��2QFH�WKH�FDXVH�LV�FOHDUHG��WKH
'%6�����PRGXOH�UHVHWV�WKLV�VWDWXV�ELW�

1RWH��:DUQLQJV��HVSHFLDOO\�WKRVH�IURP�WKH�GULYH��RIWHQ�JHQHUDWH�HUURU
PHVVDJHV�FDXVLQJ�WKH�FRQWUROOHU�WR�EH�VKXW�GRZQ�

6LJQDO 0HVVDJH %LW� � �KLJK�

,I�WKH�PHVVDJH�ELW�LV�VHW�WKHQ�REMHFW����)�PXVW�EH�UHDG�LQ�RUGHU�WR�VSHFLI\
WKH�PHVVDJH��,Q�PRGXOH�'%6������DOO�XVH�RI�WKH�EUDNHV��H[WHUQDO�FRQWUROV
YLD�'%6�����LQSXW�(���FDXVH�WKH�VHWWLQJ�RI�WKH�PHVVDJH�ELWV���0HVVDJHV
GR� QRW� FDXVH� WKH� VWDWXV� PDFKLQHV� WR� VKXW� GRZQ�� EXW� WKH\� PXVW� EH
DNFQRZOHGJHG�ZLWK�FRPPDQG��UHVHW�HUURU��

1RWH�� �0HVVDJHV�DUH�RQO\�VSHFLILHG�LQ� WKH�'5,9(&20�VWDWXV�REMHFW
���)��7KH�PHVVDJHV�DUH�DOVR�FOHDUHG�DIWHU��UHVHW�HUURU��LV�UHVHW�

6LJQDO 5HPRWH %LW� � �KLJK�

7KH��UHPRWH��VLJQDO�LV�VHW�LI�PRGXOH�'%6�����FDQ�EH�SDUDPHWUL]HG�YLD�WKH
3&3�FKDQQHO��'%6�����PRGXOH�SDUDPHWUL]DWLRQ�QHFHVVLWDWHV� WKH�VXSSRUW
RI�WKH�3&3�E\�WKH�PDVWHU�

6LJQDO &RPPDQG�YDOXH�UHDFKHG %LW� �� �KLJK�

7KH� VLJQDO� �FRPPDQG� YDOXH� UHDFKHG�� LQIRUPV� WKH� PDVWHU� WKDW� WKH� VHW
FRPPDQG�YDOXH�KDV�EHHQ�UHDFKHG��7KLV�ELW�GHSHQGV�RQ�WKH�PRGH�DQG�LV
VSHFLILHG�ZLWK�D�VSHHG�VHWWLQJ�LI�WKH�FRPPDQG�YHORFLW\�LV�UHDFKHG�DQG�OLHV
ZLWKLQ�WKH�WROHUDQFH�ZLQGRZ�

$OVR�QRWH�REMHFW�WROHUDQFH�ZLQGRZ��))'��

6LJQDO /LPLW�YDOXH�UHDFKHG %LW� �� �KLJK�

3UHVHQWO\�QRW�LPSOHPHQWHG�

6LJQDO /LPLW�YDOXH�UHDFKHG %LW� �� �KLJK�

7KLV� VLJQDO� LV� VHW� LI� WKH� KRPLQJ� SURFHGXUH� KDV� EHHQ� VXFFHVVIXOO\
FRPSOHWHG�LQ��KRPLQJ��PRGH��%$����$IWHU�WKH�'%6�����PRGXOH�KDV�KRPHG
DQG�VHW�WKLV�VLJQDO��WKHQ�D�VHUYR�PRWRU�HTXLSSHG�ZLWK�D�VLQJOHWXUQ�HQFRGHU
FDQ�RXWSXW�WKH�SRVLWLRLQ�GDWD�LQ��VSHHG�VHWWLQJ��PRGH��%$���

1RWH���$[HV�WKDW�KDYH�QRW�EHHQ�KRPHG�KDYH�QR�DEVROXWH�UHIHUHQFH�

,Q�SUHSDUDWLRQ�
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���� 6SHHG�6HWWLQJ�SHU�'5,9(&20�3URILOH���

,Q� RSHUDWLQJ� PRGH� �VSHHG� VHWWLQJ�� DV� SHU� '5,9(&20� 3URILOH� ���� LW� LV
SRVVLEOH�WR�VHW�D�VSHHG�FRPPDQG�YDOXH�GLUHFWO\�YLD� WKH�,QWHUEXV�6�XVLQJ
REMHFW������

2QFH�WKH�VWDWXV�PDFKLQH� LV�UXQ�XS��VHFWLRQ������� WKHQ� WKH�VSHHG�FDQ�EH
GLJLWDOO\�VSHFLILHG�YLD

6SHHG�FRPPDQG�YDOXH 2EMHFW�����

7WKH�VSHHG�FRPPDQG�YDOXH�LV�VHW�LQ�REMHFW������ZLWKRXW�DQ\�GLPHQVLRQV
DQG�LV�QRW�FRQYHUWHG� LQWR�UHYROXWLRQV�SHU�PP�XQWLO� LW�KDV�EHHQ�FRPSXWHG
ZLWK�WKH

'LPHQVLRQ�IDFWRU 2EMHFW����&�

7KH�GLPHQVLRQ� IDFWRU� LV�RXWILWWHG�ZLWK�D�PXOWLSOLHU�DQG�D�GLYLVRU�PHDQLQJ
WKDW�WKLV�REMHFW�FDQ�GHWHUPLQHG�HYHU\�XVHU�VSHFLILF�VSHHG�XQLW�

2EMHFW����&

0XOWLSOLHU ����ELW��LQWHJHU����

'LYLVRU ����ELW��LQWHJHU����

&DOFXODWH� DV� IROORZV�

8VHU�XQLW�[�GLPHQVLRQ�IDFWRU� �USP

(�[�')� �$

(� YDOXH� LQ� REMHFW� ����
$� VSHHG� YDXH� LQ� �� �� PLQ�� DW� PRWRU� VKDIW
')� GLPHQVLRQ�IDFWRU�LQ�REMHFW����&

 ����������������������[�������

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

���������������������������XVHU�XQLW�����������������PLQ

7KH� GHIDXOW� VHWWLQJ�� ZKLFK� WDNHV� HIIHFW� LPPHGLDWHO\� DIWHU� WKH� LQLWLDO
SRZHULQJ�XS�� LV��� LQ�ERWK� WKH�PXOWLSOLHU�DQG�GLYLVRU�� L�H��� WKH�XQLW��� ��PLQ�
UHVXOWV�

$OVR�VHH�VHFXULQJ�SDUDPHWHUV�YLD�REMHFW��)(��

7KH� PHVVDJH� DERXW� WKH� FXUUHQW� VSHHG� LV� VSHFLILHG� XVLQJ� WKH� DERYH
FDOFXODWLRQ�PHWKRG�LQ�REMHFW

VSHHG�IHHGEDFN�YDXH REMHFW�����

7KH�YHORFLW\��FRQYHUWHG�WR�VSHHG�DW�WKH�PRWRU�VKDIW��LV�IXUWKHU�UHVWULFWHG�WR
LWV�OLPLW�YDOXH�E\�WKH�REMHFW

YHORFLW\�PLQLPXP���PD[LPXP�DPRXQW REMHFW�����

&RPPDQG�YDOXH�VHWWLQJ�LQ
REMHFW�����

'LPHQVLRQ�IDFWRU�GHWHUPLQHV
LQSXW�XQLW�

8VHU�VSHFLILF�GHWHUPLQDWLRQV�RI
XVHU�XQLW�SRVVLEOH

&XUUHQW�VSHHG
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7KH�PLQLPXP� YHORFLW\� YDOXH�PXVW� EH� HQWHUHG� ZLWK� ]HUR�� 7KH�PD[LPXP
DPRXQW� UHODWHV� WR� WKH� OLPLWV� RI� WKH� UHOHYDQW� DSSOLFDWLRQ�� EXW� PD\� QRW
H[FHHG�WKH�OLPLW�VSHFLILHG�LQ�WKH�GULYH�FRQWUROOHU�

0RGXOH�'%6����� LV�DOVR�HTXLSSHG�ZLWK�DQ� LQWHUQDO�UDPS�JHQHUDWRU�ZKLFK
DSSOLHV�D� OLQHDU�UDPS�WR�D� MHUN\�YHORFLW\�FKDQJH� LQ� WKH�VKDSH�RI�DQ� LQSXW
YDULDEOH�

7KLV�UDPS�FDQ�EH�VSHFLILHG�VHSDUDWHO\�YLD�WZR�REMHFWV�IRU�DFFHOHUDWLRQ�DQG
GHFHOHUDWLRQ�

6SHHG�DFFHOHUDWLRQ REMHFW�����

6SHHG�GHFHOHUDWLRQ REMHFW�����

7KH�VHWWLQJ�LV�PDGH�IRU�ERWK�REMHFWV�DV�IROORZV�

VSHHG�FKDQJH�  GHOWD�YHORFLW\

GHOWD�WLPH��VHFRQGV�

2EMHFWV������DQG������WKXV�HDFK�KDYH�WZR�VXESDUDPHWHUV��L�H���WKH�YDOXH
IRU�YHORFLW\�FKDQJH�GHOWD�9��XQVLJQHG�����LQ�WKH�FRXQWHU�DQG�WKH�YDOXH�IRU
GHFHO�WLPH��XQVLJQHG�����LQ�WKH�QRPLQDWRU�

7KH�VHWWLQJ�LV�DV�IROORZV�

2EMHFW������ ���������������XVHU�XQLWV���VHFRQGV�

2EMHFW������ ��������

7KH�VHWWLQJ��]HUR��LV�QRW�SHUPLWWHG�LQ�HLWKHU�FRXQWHU�RU�QRPLQDWRU�RI�HLWKHU
REMHFW�

������7RUTXH�/LPLW
,Q� �YHORFLW\�VHWWLQJ��PRGH�DV�SHU�SURILOH����� WKH�XVHU� FDQ�VHW�D�G\QDPLF
WRUTXH�OLPLW��WKH�WRUTXH�OLPLW�LV�KHOG�DYDLODEOH�LQ�REMHFW

0D[LPXP�WRUTXH�DPRXQW REMHFW�����

DQG�VSHFLILHV�WKH�OLPLW�LQ�WHQWKV�RI�RQH�SHU�FHQW�RI�WKH�QRPLQDO�WRUTXH�

,W�PXVW�EH�QRWHG�WKDW�WKLV�LV�SXUHO\�D�QRPLQDO�WRUTXH�OLPLW�DQG�QRW�D�WRUTXH
VHWWLQJ�LQ�WHUPV�RI�WRUTXH�FRQWURO�

7RUTXH�FRQWURO�LV�RQO\[�DFWLYH�LI�ELW����KDV�EHHQ�VHW�LQ

2EMHFW����� WRUTXH�OLPLW�DFWLYH ELW�����KLJK��

6HSDUDWH�UDPSV�DUH�VHWWDEOH

6HWWLQJ

$WWHQWLRQ

1RWH
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7KH�FXUUHQW�WRUTXH�IHHGEDFN�YDOXH�FDQ�EH�UHDG�RXW�RI

WRUTXH�IHHGEDFN�YDOXH REMHFW������

7KLV�REMHFW�LV�DYDLODEOH�LQ�ERWK�WKH�SURFHVV�GDWD�FKDQQHO�DQG�YLD�WKH�3&3�

������3RVLWLRQ�IHHGEDFN�YDXH�LQ�YHORFLW\�VHWWLQJ�PRGH

0RGXOH�'%6�����PDNHV�DYDLODEOH��LQ�DGGLWLRQ�WR�WKH�PDQGDWRU\�REMHFWV�LQ
SURILOH�����WKH�SRVLWLRQ�IHHGEDFN�YDOXH�DV�D����YDOXH�ELW�YLD�REMHFW

3RVLWLRQ�IHHGEDFN�YDOXH REMHFW����� ����ELWV�

7KLV�RSWLRQ�LV�SUHVHQWO\�RQO\�DYDLODEOH�LQ�REMHFWV�

0XOWLWXUQ�'6)� DQG

0XOWLWXUQ�UHVROYHU�

2EMHFWV

PXOWLSOLFDWLRQ�IDFWRU SRVLWLRQ�IHHGEDFN�YDOXH� REMHFW��))(

DQG

GLYLVLRQ�IDFWRU SRVLWLRQ�IHHGEDFN�YDOXH REMHFW� �)))

FDQ� EH� XVHG� WR� DGDSW� WKH� SRVLWLRQ� IHHGEDFN� YDOXH� WR� WKH� DSSOLFDWLRQ�
VSHFLILF�GLPHQVLRQV��%RWK�REMHFWV�KDYH�D�ZRUG�OHQJWK�RI����ELWV�

1RWH� WKDW� WKH� SRVLWLRQ� IHHGEDFN� YDOXH� LV�PDGH� DYDLODEOH� WR� WKH� HQFRGHU
ZLWK�D�VFDOLQJ�RI��� � �����%LWV��� WKURXJK����VSHFLI\� WKH�SRVLWLRQ�ZLWK�D
UHYROXWLRQ�� %LWV� ��� WR� ��� VSHFLI\� WKH� QXPEHU� RI� UHYROXWLRQV� WKH� HQFRGHU
KDV�FRPSOHWHG��$�PD[LPXP�RI�������UHYROXWLRQV����WR��������� WR�)))+�
DUH�SRVVLEOH�

$� VLQJOHWXUQ� HQFRGHU� DOVR� PDNHV� D� WRWDO� UDQJH� RI� ����� UHYROXWLRQV
DYDLODEOH� DIWHU� KRQLQJ�� ,I� DW� DQ\� WLPH� WKH� FRQWURO� YROWDJH� LV� VKXW� RII�
KRZHYHU�� WKHQ� WKH� HQFRGHU� UHWXUQV� WR� SRVLWLRQ� �]HUR�� DIWHU� SRZHU� LV
UHWXUQHG��ELWV����WR���� ����+���7KH�YDOXH��ZLWKLQ��WKH�UHYROXWLRQ�UHPDLQV
DEVROXWH�

������+RPLQJ
7KLV�IXQFWLRQ�LV�SUHVHQWO\�QRW�LQ�XVH�

���� 2EMHFW�'LUHFWRU\�RI�0RGXOH�'%6����

7R�PDNH�GDWD�H[FKDQJH�EHWZHHQ�PDVWHU�DQG�,QWHUEXV�6�HTXLSPHQW�DW�WKH
EXV� SRVVLEOH� EHWZHHQ� GLIIHUHQW� PDQXIDFWXUHUV�� WKH� ,QWHUEXV�6� XVHV
VRFDOOHG�REMHFWV�DUH�DUH�FRPSLOHG� LQ�DQ�REMHFW�GLUHFWRU\� �LQGH[���2EMHFWV
DUH�GHVFULEHG�PRUH�FORVHO\�LQ�WHUPV�RI�DWWULEXWHV��QDPHV��GDWD�W\SHV�DQG

7RUTXH�IHHGEDFN�YDOXH�YLD�3'
RU�3&3

6FDOLQJ�SRVLWLRQ�LQIRUPDWLRQ

0DQXIDFWXUHU�LQGHSHQGHQW�GDWD
VWUXFWXUHV�XVLQJ�REMHFW

GHVFULSWLRQV
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VR�RQ��VR�WKDW�WKH�PDVWHU�KDV�D�YHU\�SUHFLVH�NQRZOHGJH�RI�WKH�VWUXFWXUH�RI
WKH�REMHFW�

7KH�PDVWHU�� LQ� WXUQ��PXVW� DGPLQLVWHU� DOO� REMHFWV� XVHG� E\�PHDQV� RI� WKH
VWUXFWXUH�DOORFDWHG�WR�WKH�REMHFWV�

,QWHUEXV�6�VXSSRUWV�VWDWLF�REMHFWV�� LQ�RWKHU�ZRUGV�� WKRVH�WKDW�DUH�DOUHDG\
SURMHFWHG�ZKLFK�FDQ�QHLWKHU�EH�GHOHWHG��G\QDPLF��QRU�UHGHILQHG�

7KH�,QWHUEXV�6�'%6�����PRGXOH�VXSSRUWV�D�QXPEHU�RI�VWDWLF�REMHFWV�DUH
DUH� FRPSLOHG� LQ� DQ� REMHFW� GLUHFWRU\�� 7KH\� FDQ� EH� UHDG� XVLQJ� WKH� 3&3
VHUYLFH�*HW�29�

7KHUH�DUH�WZR�JURXSV�RI�,QWHUEXV�6�REMHFWV�XVHG�LQ�WKH�'%6�����

'5,9(&20�REMHFWV �LQGH[�QR������������

86(5�REMHFWV �,QGH[�QR������������

7KH�'5,9(&20�REMHFWV�DUH�ODUJHO\�UHFUXLWHG�IURP�WKH�REMHFWV�GHVFULEHG
LQ�SURILOHV����DQG����

7KH�86(5�REMHFWV�DUH�XVHG� LQ� ,QGUDPDW�'%6�����PRGXOHV� WR�GHILQH� WKH
,�2� OHYHO��$OVR�� REMHFW� GHVFULSWLRQV� KDYH� EHHQ� IL[HG� VR� WKDW� WKH\� FDQ� EH
XVHG�LQ�DGGLWLRQ�WR�SURILOH�GHILQLWLRQV�

7KH�REMHFWV�XVHG� LQ�PRGXOH�'%6�����DUH�GHVFULEHG� LQ�7DEOH��������1RWH
WKDW�DOO�REMHFWV�OLVWHG�WKHUH�DQ�EH�UHDG�YLD�WKH�3&3�FKDQQHO��EXW�QRW�HYHU\
REMHFW�KDV�ZULWH�DFFHVV�FDSDELOLWLHV�

$Q�DGGLWLRQDO�OLPLWV�DSSOLHV�WR�WKH�DOORFDWLRQ�WR�WKH�SURFHVV�GDWD�FKDQQHO�

2EMHFWV� DSSOLHG� WR� WKH� SURFHVV� GDWD� FKDQQHO� DUH� HVSHFLDOO\� LGHQWLILHG�� ,W
WKHUHE\� DSSOLHV� WKDW� 5�:� �UHDG�ZULWH�� REMHFWV� SURFHVV� RXWSXW� GDWD� DQG
5�UHDG��REMHFWV�DUH�SURFHVV�LQSXW�GDWD�

1RWH���2EMHFWV�DSSOLHG�RXW�RI�WKH�SURFHVV�GDWD�FKDQQHO�FDQ�RQO\�EH
UHDG�YLD�WKH�3&3�FKDQQHO�

7KH�XVHU�FDQ�GHWHUPLQH�ZKLFK�REMHFW�FDQ�EH�DSSOLHG�YLD�WKH�SURFHVV�GDWD
FKDQQHO�EH�GHVFULELQJ�WKH

SURFHVV�RXWSXW�GDWD REMHFW�����

IRU�WKRVH�REMHFWV�WKDW�WKH�PDVWHU�WUDQVPLWV�WR�WKH�GULYH�FRQWUROOHU�DQG

SURFHVV�LQSXW�GDWD REMHFW�����

IRU�REMHFWV�WKDW�DUH�WUDQVPLWWHG�IURP�WKH�GULYH�FRQWUROOHU�WR�WKH�PDVWHU�

5HDGDEOH�REMHFW�GLUHFWRU\

8VHU�VSHFLILF�REMHFWV���;;;���
�)))

2EMHFWV�YLD�WKH�SURFHVV�GDWD
FKDQQHO

8VHU�VSHFLILF�FRQILJXUDWLRQ�RI
WKH�SURFHVV�GDWD�FKDQQHO�DV�RI

'%6�����61�����
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1RWH�� � ,I� D� FRQILJXUDWLRQ� LV� VHOHFWHG� IRU�'5,9(&20�SURILOH� ��� WKHQ
WKH�PDQGDWRU\�FRQILJXUDWLRQ�PXVW�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�� ,W� LV
SRVVLEOH� WR� DSSO\� DGGLWLRQDO� REMHFWV� EXW� WKHVH� FDQQRW� EH
VXEGVWLWXWHG� IRU� WKH� PDQGDWRU\� REMHFWV�� 7KH� PD[LPXP� QXPEHU� RI
ZRUGV�LV�VL[��ZLWKRXW�3&3��
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,QWHUEXV���6

'5,9(&20�&RPPXQLFDWLRQV�2EMHFWV�IRU�'%6�����0RGXOH

,QGH[ 7\SH 2EMHFW
FRGH

$FFHVV
ULJKWV

0DQGDWRU\��0�

2SWLRQDO��2�

%$�VSHF���%�

3' 6HWWLQJ 'HVFULSWLRQ
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"��RSHQ�

�
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SRVLWLRQ

"��RSHQ�

�

SUR��LQSXW�GDWD�GHV�

SUR��RXWSXW�GDWD�GHV�

SUR��RXWSXW�GDWD�UHO�

SUR��GDWD�PRQ��WLPH

IXQNWLRQ�JURXS�GHV�

'5,9(&20�IDXOW

'5,9(&20�FRQWURO

'5,9(&20�VWDWXV

VSHHG�FRP��YDO����

VSHHG�IGEFN��YDO����

VSHHG�PLQ�PD[

VSHHG�DFFHO

VSHHG�GHFHO

VSHHG�TXLFN�VWRS

TXLFN�VWRS�(�VWRS

'5,9(&20�RS��PRG�

'5,9(&��PRGH�GLV�

SRV�IGEFN�YDOXH

WRUTXH�PD[�

WRUTXH�IGEFN��YDOXH
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8VHU�6SHFLILF�&RPPXQLFDWLRQV�2EMHFWV�IRU�'%6�����0RGXOH

,QGH[ 7\SH 2EMHFW
FRGH

$FFHVV
ULJKWV

0DQGDWRU\��0�

2SWLRQDO��2�

%$�VSHF���%�

3' 6HWWLQJ 'HVFULSWLRQ
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$.��DQDORJ�YDO�

$.��DQDORJ�YDO�

VHOHFW�FULWHULD

GULYH�SDUD���'%6����

VHF��SDUD��FRP�

LQW��'%6�GLDJQRVLV

'($�����LQSXWV

'($�����LQSXWV

'($�����LQSXWV

'($�����RXWSXWV

'($�����LQSXWV

'($�����LQSXWV

'%6�����LQSXWV�(���

'/&����GULYH

WROHUDQFH�ZLQGRZ

SRV�IGEFN�YDO��PXOW�

SRV�IGEFN�YDO��GLYLVRU
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������'5,9(&20�2EMHFW�'HVFULSWLRQ

7KLV�GHVFULSWLRQ�DVVXPHV�D�EDVLF�NQRZOHGJH�RI�REMHFW�VWUXFWXUH��7KLV� LV
H[WHQVLYHO\� GHVFULEHG� LQ� WKH� GRFXPHQWV� �,QWHUEXV�6�� ',1� ������� DQG
�,QWHUEXV�6��3URILOH�����6HQVRU���$FWRU��

$GGLWLRQDO�SURILOH�VSHFLILF�REMHFWV�DUH�RXWOLQHG�LQ��'5,9(&20�3URILOHV���
DQG�����*HQHUDO�GRFXPHQWDWLRQ��

2EMHFW ���� SURFHVV�LQSXW�GDWD�GHVFULSWLRQ

7KLV�REMHFW�VSHFLILHV�ZKLFK�REMHFW� LV� WR�EH� LOOXVWUDWHG� LQ� WKH�SURFHVV�GDWD
FKDQQHO�DQG�LQ�ZKDW�RUGHU�LQ�GLUHFWLRQ�RI�WKH�PDVWHU�

([DPSOH� PDQGDWRU\�REMHFW�IRU�SURILOH����LOOXVWUDWHG

VWDWXV�ZRUG ���� ���ZRUG�

YHORFLW\�IHHGEDFN�YDOXH ���� ���ZRUGV�

3URFHVV�GDWD�OHQJWKV��������! �� 3'�OHQJWK��E\WHV�

���� ILUVW�E\WH

�� ��ZRUG

���� VHFRQG�E\WH

��

���� WKLUG�E\WH ��ZRUG

��

���� IRXUWK�E\WH

��

3URFHVV�GDWD�FKDQQHO�

����������������������:RUG�� :RUG��

�VW�E\WH �QG�E\WH �UG�E\WH �WK�E\WH

6WDWXV�ZRUG����� $FWXDO�YHORFLW\�YDOXH�����

2EMHFW ���� SURFHVV�RXWSXW�GDWD�GHVFULSWLRQ

7KLV�REMHFW�VSHFLILHV�ZKLFK�REMHFWV�DUH�WR�EH�DSSOLHG�LQ�WKH�SURFHVV�GDWD
FKDQQHOV� WKDW� DUH� WR� EH� WUDQVPLWWG� E\� WKH�PDVWHU� LQ� WKH� GLUHFWLRQ� RI� WKH
'%6�����

7KH�VWUXFWXUH�FRUUHVSRQGV�WR�REMHFW������

2EMHFW ���� SURFHVV�RXWSXW�GDWD�UHOHDVH

3URFHVV�LQSXW�GDWD�LOOXVWUDWHG
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,QWHUEXV�6

(DFK�ELW�LQ�WKLV�REMHFW�LV�DOORFDWHG�WR�RQH�E\WH�RI�WKH��SURFHVV�RXWSXW�GDWD
GHVFULSWLRQ��� ,I� WKLV�ELW� LV� ����� WKHQ� WKH� UHOHYDQW�REMHFW� LV� UHOHDVHG�E\� WKH
PDVWHU� WR� WKH�VODYH�� �'XULQJ�D�G\QDPLF�UHSDUDPHWUL]DWLRQ�� WKHVH�ELWV�DUH
FKDQJHG�DQG�PXVW�EH�VHW�DJDLQ�

([DPSOH�

3URFHVV�RXWSXW�GDWD�GHVFULSWLRQ

����

��

���� ELW��

��

���� ELW��

��

���� ELW��

��

���� ELW��

��

���� ELW��

��

���� ELW��

��

����

3URFHVV�RXWSXW�GDWD�GHVFULSWLRQ

,I�DQ�REMHFW�RFFXSLHV�VHYHUDO�E\WHV��WKHQ�WKH�ILUVW�E\WH�LV�UHOHYDQW�IRU�WKH
UHOHDVH�RI�WKH�REMHFW�

2EMHFW� ���� SURFHVV�GDWD�PRQLWRULQJ�WLPH

7KH� XVHU� XVHV� WKLV� REMHFW� WR� VSHFLI\� WKH� PD[LPXP� DPRXQW� RI� WLPH
EHWZHHQ�WZR�,QWHUEXV�6�F\FOHV�RQ�WKH�SURFHVV�GDWD�FKDQQHO�VR�WKDW�QHZ
GDWD�FDQ�EH�PDGH�DYDLODEOH�EHIRUH�WKH�ZDWFKGRJ�LV�DFWXDWHG�

0RQLWRULQJ�WLPH�PXVW�VXLW�WKH�HQWLUH�V\VWHP��,I�WKH�ZDWFKGRJ�GHWHFWV� WKDW
WLPH�KDV�EHHQ�H[FHHGHG��WKHQ�WKH�VWDWXV�PDFKLQH�LV�VZLWFKHG�RII�DQG�DOO
RXWSXW�ZRUGV��'($��WKDW�PD\�VWLOO�EH�SUHVHQW�ZLOO�EH�GHOHWHG�

2EMHFW����) IXQFWLRQ�JURXS�GHVFULSWLRQ

7KLV�REMHFW�GHVFULEHV�ZKLFK�IXQFWLRQ�JURXS�LQ�ZKLFK�SURILOH�L�WKH�PRGXOH�LV
WR�EH�XVHG�

2EMHFW����) '5,9(&20�IDXOW�FRGH

7KH�'ULYHFRP�IDXOW�FRGH��HYHQ�PHVVDJHV�DQG�ZDUQLQJV��DUH�LOOXVWUDWHG�LQ
WKLV�REMHFW�

5HOHDVH�SURFHVV�RXWSXW�GDWD

3URFHVV�PRQLWRULQJ�ZLWK
ZDWFKGRJ

'ULYHFRP�IDXOW�FRGH
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2EMHFW ���� '5,9(&20�FRQWURO�ZRUG

7KH�PDVWHU�ZULWHV�WKH�FRQWURO�FRPPDQGV�DQG�VLJQDO�IRU�HTXLSPHQW�FRQWURO
LQ�WKLV�REMHFW�

2EMHFW����� RSHUDWLQJ�PRGH�VHOHFWLRQ�FRGHV

7KH�RSHUDWLQJ�PRGH�RI�WKH�,QWHUEXV�6�PRGXOH�LV�IL[HG�LQ�WKLV�REMHFW��7KH
XVHU�FDQ�G\QDPLFDOO\�FKDQJH�WKH�RSHUDWLQJ�PRGH�DV�ORQJ�DV�WKH�REMHFWV�LQ
WKH�SURFHVV�GDWD�FKDQQHO�GR�QRW�KDYH�WR�EH�UHGHILQHG�

7KH�YDOLG�RSHUDWLQJ�PRGHV�DUH� OLVWHG� LQ�6HFWLRQ������8SRQ�FRPSOHWLRQ�RI
WKH�VZLWFK��VXFK�LV�UHSRUWHG�LQ�REMHFW������

2EMHFW����� RSHUDWLQJ�PRGH�VHOHFW�FRGH

7KH�RSHUDWLQJ�PRGH�RI� WKH�,QWHUEXV�6� LV�VHW� LQ� WKLV�REMHFW��7KH�XVHU�FDQ
G\QDPLFDOO\�DOWHU�WKH�PRGH�DV�ORQJ�DV�QR�UHGHILQLWLRQ�RI�WKH�REMHFWV�LQ�WKH
SURFHVV�GDWD�FKDQQHO�LV�QHFHVVDU\�

7KH� YDOLG�PRGHV� DUH� GHVFULEHG� LQ� VHFWLRQ� ����� �8SRQ� FRPSOHWLRQ� RI� WKH
VZLWFK��VXFK�LV�VLJQDOOHG�WR�REMHFW������

2EMHFW����� RSHUDWLQJ�PRGH�GLVSOD\

7KH�XVHU�LV�LQIRUPHG�RI�ERWK�WKH�VHW�DQG�DFWLYH�PRGHV�LQ�WKLV�REMHFW��7KLV
LV�JHQHUDOO\�WKH�PRGH�WKDW�KDV�EHHQ�VHW� LQ�REMHFW��������$GGLWLRQDOO\��WKH
VWDWXV�RI�REMHFW����)�FDQ�EH�TXHULHG�KHUH�

2EMHFW����� SRVLWLRQ�IHHGEDFN�YDOXH�����ELWV�

7KH� SRVLWLRQ� IHHGEDFN� YDOXH� LV� LOOXVWUDWHG� LQ� REMHFW� ����� LQ� WKH� VDPH
PDQQHU�DV�LW�LV�PDGH�DYDLODEOH�E\�WKH�GULYH��7KH�SRVLWLRQ�IHHGEDFN�YDOXH
FDQ�� KRZHYHU�� DOVR� EH� FDOFXODWHG� ZLWK� HLWKHU� D�PXOWLSOLHU� RU� D� GLYLVRU� WR
DFFRPRGDWH�XVHU�VSHFLILF�FDOFXODWLRQV�

,W�LV�FRPSXWHG�LQ�WKH�,QWHUEXV�6�PRGXOH��QRW�LQ�REMHFWV������DQG����$�

2EMHFW����� VSHHG�FRPPDQG�YDOXH�SURILOH���

7KH� VSHHG� FRPPDQG� YDOXH� LV� PDGH� DYDLODEOH� WKURXJK� REMHFW� ����� ���
ELWV��DQG�KDV�D�TXDOLI\LQJ�VLJQ��LQWHJHU�����

2EMHFW����� VSHHG�FRPPDQG�YDOXH�SURILOH���

7KH� VSHHG� FRPPDQG� YDOXH� LV� LOOXVWUDWHG� WKURXJK� REMHFW� ������ ���� ELWV�
DQG�KDV�D�TXDOLI\LQJ�VLJQ��LQWHJHU�����

2EMHFW������ VSHHG�PLQLPXP���PD[LPXP�YDOXH

'ULYH�FRQWUROOHU�RSHUDWLQJ
PRGHV

&RQILUPDWLRQ�RI�VHW�PRGH�LQ
FRQWUROOHU

3RVLWLRQ�IHHGEDFN�YDOXH

6SHHG�FRPPDQG�YDOXH



,QWHUEXV���6�$VVHPEO\�'%6���� ����
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7KH�PLQLPXP�DQG�PD[LPXP�VSHHG�OLPLW�YDOXHV�DUH�HQWHUHG�LQ�REMHFW

�������7KH�OLPLWV�DUH�V\PPHWULFDO�

([DPSOH� PLQLPXP�YDOXH� �

PD[LPXP�YDOXH� ����

7KH�VSHHG�UDQJH�LQFOXGHV

��WR�������DQG���WR������

2EMHFW����� VSHHG�DFFHOHUDWLRQ

7KH�OLQHDU�DFFHOHUDWLRQ�UDPS�LV�VHW�LQ�REMHFW�������7KLV�REMHFW�LV�PDGH�XS
RI� WZR�VXEREMHFWV�� L�H���������� IRU�GHOWD�VSHHG�DQG�������� IRU�GHOWD� WLPH
�VHFRQGV����$OVR�VHH�VHFWLRQ�����IRU�GHWDLOV�

2EMHFW����� VSHHG�GHFHOHUDWLRQ

$V�ZLWK�REMHFW�������EXW�LQWHUSUHWHG�DV�D�GHFHO��EUDNLQJ�UDPS��

2EMHFW����& VSHHG�GLPHQVLRQ�IDFWRU

7KLV�REMHFW�FDQ�EH�XVHG� WR�DGDSW� WKH�FRPPDQG�DQG� IHHGEDFN�YDOXHV� WR
WKH� XVHU�VSHFLILF� GLPHQVLRQDO� XQLW�� 7KH� REMHFW� LV� PDGH� XS� RI� WZR
VXEREMHFWV��L�H������&���IRU����ELW�XQVLJQHG�PXOWLSOLHU�DQG����&���DV����ELW
XQVLJQHG�GLYLVRU�

7KLV�LV�DGGHG�WR�WKH�FRPPDQG�YDOXH�RI�REMHFW������DQG�KDQGHG�RYHU� WR
WKH� GULYH� FRQWUROOHU�� 7KH� YHORFLW\� IHHGEDFN� YDOXH� VXSSOLHG� E\� WKH� GULYH
FRQWUROOHU�LV�DOVR�DGGHG�WR�REMHFW�����DQG�WKH�UHVXOWV�VWRUHG�LQ�REMHFW�����
YHORFLW\�IHHGEDFN�YDOXH�

2EMHFW����$ VSHHG�TXLFN�VWRS

7KH�GHFHO�UDPS�IRU�D�TXLFN�VWRS�DQG�DQ�HPHUJHQF\�VWRS�FDQ�EH�IL[HG�ZLWK
WKLV�REMHFW�YLD�(��RI�WKH�'%6�����

2EMHFW����$ TXLFN�VWRS�VHOHFW�FRGH

7KH�PRGH�LV�VHOHFWHG�ZLWK�WKLV�REMHFW�ZKLFK�DSSOLHV�WR�ERWK�WKH�TXLFN�VWRS
DQG�WKH�HPHUJHQF\�VWRS��(VSHFLDOO\�WKH�EHKDYLRU�RI�WKH�VWDWXV�PDFKLQH�LV
IL[HG�KHUHZLWK�

2EMHFW����� PD[LPXP�DPRXQW�RI�WRUTXH

7KLV� REMHFW� REMHFWV� GHWHUPLQH�PD[LPXP�PRWRU� WRUTXH� �QRPLQDO� WRUTXH��
7KLV�REMHFW�FDQ�RQO\�EH�UHDFKHG�YLD�WKH�3&3�

2EMHFW����� WRUTXH�IHHGEDFN�YDOXH

'HFHO�DQG�DFFHO�UDPSV
VHSDUDWH�

8VHU�VSHFLILF�VSHHG�VHWWLQJ
SRVVLEOH

,Q�SUHSDUDWLRQ

,Q�SUHSDUDWLRQ
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7KH�FXUUHQW�WRUTXH�YDOXH�LV�LOOXVWUDWHG�YLD�WKLV�REMHFW��7KH�FRQWHQW�FDQ�EH
WUDQVPLWWHG�HLWKHU�YLD�WKH�3&3�RU�WKH�SURFHVV�GDWD�FKDQQHO�

������$�'HVFULSWLRQ�RI�8VHU�6SHFLILF�2EMHFWV

7KH�XVHU�VSHFLILF�REMHFWV�RI�WKH�'%6�����PRGXOH�VWDUW�ZLWK�REMHFW�QXPEHU�

�;;; XVHU�VSHFLILF�REMHFWV

7KH�'%6�����PRGXOH�XVHV�WKH�XVHU�VSHFLILF�REMHFWV�SULPDULO\�WR�LQWHJUDWH
WKH�,�2�OHYHO�LQ�WKH�GULYH�FRQWUROOHU�HTXLSPHQW�

7KH� GLDJQRVLV� RI� WKH� GULYH� FRQWUROOHU� LV� DOVR� JHQHUDWHG� YLD� WKH� XVHU�
VSHFLILF�REMHFWV���7KLV�GLDJQRVLV�LV�DYDLODEOH�LQ�DGGLWLRQ�WR�WKH�'5,9(&20
GLDJQRVLV� LQ� WKH� VDPH� FRGH� ZKLFK� LV� DOVR� GHVFULEHG� LQ� WKH� WHFKQLFDO
GRFXPHQWDWLRQ� RI� WKH� GULYH� FRQWUROOHU� �)DXOW� &OHDUDQFH� *XLGHOLQHV�� GRF�
QR��������������������

2EMHFW��)(� 6HOHFWLRQ�FULWHULD�IRU�VSHFLDO�IXQFWLRQ

7KLV� SDUDPHWHU� FRQWDLQV� WKH� VHOHFWLRQ� DQG� UHOHDVH� FRQGLWLRQV� IRU� WKH
HPHUJHQF\�VWRS�IXQFWLRQ�DQG�DQDORJ�VLJQDO�RXWSXWV�$.6��DQG�$.��RI�WKH
GULYH�FRQWUROOHU�

3DUDPHWHU��)(�

DQDORJ�FKDQQHO�$.�

DQDORJ�FKDQQHO�$.�

(�VWRS�VHOHFW

HQFRGHU�VHOHFW

(QDEOH�DQDORJ�FKDQQHOV�$.����$.��

�  � RXWSXW�ORFNHG

�  � RXWSXW�DQDORJ�YDOXH�RI��������9�RYHU�$.��$.��LI�GULYH�
UHDG\

�  � RXWSXW� DV� DERYH� EXW� RQO\� LI� '5,9(&20� VWDWXV�PDFKLQH
����������� ERRWHG�XS

������ � QRW�XVHG

(PHUJHQF\�VWRS�VHOHFW

�  � HIIHFWV�VHUYR�D[LV

�  � HIIHFWV�DQDORJ�FKDQQHOV��SXWWLQJ�WKHP�WR�]HUR

�  � RQO\�HIIHFWV�DQDORJ�FKDQQHOV��VHUYR�D[LV�UHPDLQV�
��� IXQFWLRQDO

2EMHFW��)(� GULYH�SDUDPHWHU��DUUD\�

�GDWD�LQWHUFKDQJH�REMHFW�

8VHU�VSHFLILF�REMHFWV�DUH�QRW
IL[HG�LQ�WKH�SURILOHV�

,Q�SUHSDUDWLRQ

,Q�SUHSDUDWLRQ
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,QWHUEXV�6

7KLV� REMHFW� LV� XVHG� IRU� GDWD� H[FKDQJH� EHWZHHQ� GULYH� DQG� PDVWHU� IRU
SDUDPHWUL]DWLRQ�� $OO� SDUDPHWHUV� DQG� GDWD� EORFNV� RI� WKH� GULYH� DUH
H[FKDQJHG�YLD� WKLV�REMHFW� LQ� WKH� UHOHYDQW� IRUPDW� �VHH�VHFWLRQ�[[�[���7KLV
PHDQV�WKDW�WKH�,QWHUEXV�6�PRGXOH�LV�LQGHSHQGHQW�RI�IRUPDW�DQG�V\QWD[�RI
WKH�WUDQVPLWWHU�SDUDPHWHU�DQG�EORFN�VWUXFWXUH�DQG�LV�RSHQ�IRU�H[SDQVLRQ�

7KLV�REMHFW�FDQ�RQO\�EH�XVHG�YLD�WKH�3&3�FKDQQHO�

2EMHFW��)(� GDWD�VDYH�FRPPDQGV�LQ�((3520

$WWHQWLRQ��2QO\�DYDLODEOH�IRU�PRGXOHV�VWDUWLQJ�IURP�61�������

$OO�GDZWD�VDYH�FRPPDQGV�DIIHFWLQJ�DOO�REMHFW�FRQWHQWV�LQ�WKH�((3520�RI
PRGXOH� '%6� ���� DUH� LVVXHG� YLD� WKLV� REMHFW�� 7KUHH� FRPPDQGV� DUH
DYDLODEOH��7KHVH�DUH�GHVFULEHG�LQ�GHWDLO�LQ�VHFWLRQ�����

&RPPDQGV�

5HDG�((3520 ����+

:ULWH�((3520 ����+

'HOHWH�((3520 ����+

2QFH�WKH�FRPPDQG�LV�LVVXHG��LW�PXVW�EH�FKHFNHG�ZKHWKHU�WKH�FRPPDQG
KDV� EHHQ� SURSHUO\� H[HFXWHG� RU� QRW�� 7KLV� LV� GRQH� E\� UHDGLQJ� EDFN� WKH
REMHFW��UHWXUQ�FRGH��

2EMHFW��)(� '($�����LQSXWV

6HFWLRQ� ���� GHVFULEHV� WKH� ,�2� OHYHO� LQ� FRQQHFWLRQ� ZLWK� WKH� ,QWHUEXV�6
FLUFXLW�� ,I� WKLV� REMHFW� LV� LOOXVWUDWHG� RQ� WKH� SURFHVV� EXV� �3'�,1��� WKHQ� WKH
PDVWHU�FDQ�TXHU\�WKH����LQSXWV�RI�WKH�'($������7KH�'($�����LQSXWV�FDQ
EH�DVVLJQHG�DV�QHHGHG�

7KH�LQSXWV�DUH�LOOXVWUDWHG�LQ�WKH�REMHFW�DV�IROORZV�

,QSXW�� �[����� REMHFW��)(� ELW��

,QSXW���� �[������ REMHFW��)(� ELW���

%LW����LQ�REMHFW��)(��UHPDLQV�XQXVHG�DQG�LV�FRQVWDQWO\�KHOG�DW�ORZ�RQFH�D
'($� ����PRGXOH� KDV� EHHQ� LQVHUWHG��$� QRQ�LQVHUWHG� '($� ����PRGXOH
JHQHUDWHV�WKH�YDOXH�))))+�LQ�REMHFW��)(��

2EMHFW��)(� '($�����LQSXWV

7KLV�REMHFW� LV�XVHG�WR� LOOXVWUDWH�WKH� LQSXWV�RI� WKH�'($�����PRGXOH�RQ�WKH
%86��� ,I� WKH� LQSXWV�RI� WKH�'($�����PRGXOH�DUH�QRW�XVHG�VLPXOWDQHRXVO\�
WKHQ� WKH� XVHU� FDQ� DVVLJQ� WKHVH� LQSXWV� DV� QHHGHG�� %86� EHKDYLRU� LV
GHVFULEH�GLQ�REMHFW��)(��DQG�DSSOLHV�KHUH�

2EMHFW��)($ '($�����LQSXWV
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,QWHUEXV���6

,I�D�'($�����PRGXOH� LV� LQVWDOOHG�� WKHQ�WKH� LQSXWV�RI� WKH�'($�����PRGXOH
FDQ�EH�LOOXVWUDWHG�YLD�WKLV�REMHFW��7KH�GHVFULSWLRQ�RI�WKH�EHKDYLRU�RI�REMHFWV
�)(��DQG��)(��DSSO\�KHUH�DV�ZHOO�

7KH� GLJLWDO� FRQWUROOHUV� ''6���� DVQG� '.6� DV� ZHOO� DV� WKH� ''&� DUH� RQO\
HTXLSSHG�ZLWK� IRXU�PRGXOH� VORWV�� � 7KLV�PHDQV� WKDW� QR�PRUH� WKDQ� WKUHH
'($�PRGXOHV� FDQ� EH� XVHG��:KLFK�PRGXOH� FDQ� EH� XVHG� LV� IL[HG� LQ� WKH
FRQILJXUDWLRQ�OLVW�ZLWK�WKH�UHOHYDQW�FRQILJXUDWLRQ�GHVLJQDWLRQV�

2EMHFW��)(( '($�����2XWSXWV

7KH����RXWSXWV�RI�'($�����DUH�FRQWUROOHG�GLUHFWO\�E\�WKH�,QWHUEXV�6��7KH
XVHU�FDQ�DVVLJQ�WKHVH�DV�QHHGHG���,W�PXVW�EH�QRWHG�WKDW�WKH�RXWSXW�VWWXV�LV
QRW�YDOLG�LI�WKH�GULYH�FRQWUROOHU�LV�VLJQDOOHG��UHDG\�WR�RSHUDWH��

2EMHFW��)() '($�����2XWSXWV

7KH�RXWSXW�IRU�'($�����LV�DQDORJ�WR�REMHFW��)((�

2EMHFW��))2 '($�����2XWSXWV

7KH�RXWSXW�IRU�'($�����LV�DQDORJ�WR�REMHFW��)()�

2EMHFW��))� ,QSXWV�(�����(��RI�WKH�'%6�����0RGXOH

7KH�LQSXWV�(��WR�(��RQ�WKH�'%6�����PRGXOH�FDQ�EH�TXHULHG�E\�WKH�PDWHU
YLD�REMHFW��))����7KH�TXHU\�FDQ�RQO\�WDNH�SODFH�YLD�WKH�3&3�FKDQQHO�

7KH�GHILQLWLRQ�RI�WKH�VLJQDOV�DQG�WKHLU�DOORFDWLRQV�WR�WKH�%86�LV�GHVFULEHG
LQ�VHFWLRQ�����

1RWH�

7KH�LQSXWV�RI�PRGXOH�'%6�����DUH�SHUPDQHQWO\�DOORFDWHG�WR�WKH�IXQFWLRQV
GHVFULEHG�LQ�VHFWLRQ�����DQG�DUH�QR�XVHU�VLJQDOV�

2EMHFW��)(� 'ULYH�GLDJQRVWLFV

'LDJQRVWLFV�PHVVDJHV�RI�WKH�GULYH�FRQWUROOHU�DUH�LQ�WKLV�REMHFW�

7KH�IROORZLQJ�DOORFDWLRQV�DSSO\�

%LW����������������������������������������%LW��� %LW�������������������������������������������%LW�

�����5HVHUYHG�IRU�'/& ���������������������������'ULYH�GLDJQRVWLFV

7KH�FRGHV�FRUUHVSRQG� WR� WKH�GDWD�DV�VSHFLILHG� LQ� WKH�GRFXPHQWDWLRQ�RQ
WKH�UHOHYDQW�GULYH�FRQWUROOHUV��$OVR�VHH��)DXOW�&OHDUDQFH�*XLGHOLQHV���GRF�
QR����������������

+LQZHLV

'LUHFW�VLJQDO�RXWSXW�RI�,QWHUEXV�
6�WR�'($����������DQG����

RXWSXWV
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,QWHUEXV�6

�� '5,9(&20�)DXOW�&RGHV

7KH�'5,9(&20�IDXOW�FRGH��JHQHUDWHG�DV�VSHFLILHG�LQ�SURILOHV����DQG����
FDQ�EH�LOOXVWUDWHG�LQ�REMHFW����)�

$V�D�UVXOW�RI�WKH�WHFKQLFDO�GLIIHUHQFHV�EHWZHHQ�IUHTXHQF\�FRQYHUWHUV�DQG
GLJLWDO� $&� VHUYR� GULYH� V\VWHPV� WKHUH� FDQ� EH� QR� FRPSOHWH� FRQYHUVLRQ�
8VHU�VSHFLILF� IDXOW� FRGHV� RU� PHVVDJHV� ZHUH� DVVLJQHG� WR� WKRVH� DUHDV
UHOHDVHG�IRU�XVHU�VSHFLILF�GHWHUPLQDWLRQV�

7KH� GLDJQRVWLF� PHVVDJHV� LQ� REMHFW� �))�� �ORZ� E\WH�� FRPSOHWHO\
FRUUHVSRQG� WR� WKRVH� RI� GULYH� GLDJQRVWLFV� DQG� DV� GLVSOD\HG� YLD� WKH� WZR�
SODFH�/('V�RI�WKH�FRQWUROOHU�

,Q�DGGLWLRQ�WR�WKH�GLDJQRVHV�LQ�REMHFW����)��WKH�IROORZLQJ�VLJQDOV�DUH�DOVR
VHW�LQ�VWDWXV�ZRUG������

0HVVDJHV ELW�� LV�VHW�ZLWK�

EUDNHV�YHQWLOODWHG� ����

0HVVDJHV�FDQ�EH�UHVHW�ZLWK�VLJQDO��IDXOW�UHVHW��LQ�FRQWURO�ZRUG�������7KH\
GR� QRW� JHQHUDWH� D� VKXW� GRZQ� RI� WKH� VWDWXV�PDFKLQH�� WKH� GULYH� UHPDLQV
IXQFWLRQDO�

:DUQLQJV ELW�� LV�VHW�ZLWK�

DWWHPSWHG�EUDNH�YHQWLOODWLRQ�ZLWK

SRZHU�21 ����

DWWHPSWHG�EUDNH�YHQWLODWLRQ�ZLWK

VSHHG�!����USP ����

DOO�GULYH�GLDJQRVHV�EHWZHHQ���+

DQG��)+

%UDNH�ZDUQLQJV�GR�QRW�KDYH�WR�EH�UHVHW�ZLWK�VLJQDO��UHVHW�IDXOW���7KH\�DUH
DXWRPDWLFDOO\�FOHDUHG�XSRQ�UHPRYDO�RI�VLJQDO� �YHQWLOODWH�EUDNHV�� �(����$OO
RWKHU�ZDUQLQJV�FDQ�RQO\�EH�UHVHW�ZLWK�D��UHVHW�IDXOW��LQ�FRQWURO�ZRUG������
1RW�DOO�ZDUQLQJV� OHDG� WR�D� UHVHW�RI� WKH�VWDWXV�PDFKLQH�VR� WKDW� WKH� GULYH
UHPDLQV�IXQFWLRQDO�

)DXOWV %LW�� LV�VHW�ZLWK�

DOO�RWKHU�GLDJQRVWLF�PHVVDJHV�WKDW�GR�QRW

JHQHUDWH�PHVVDJHV�RU�ZDUQLQJV

)DXOWV�EULQJ�DERXW�DQ�LPPHGLDWH�VWDQGVWLOO�RI�WKH�GULYH�DQG�WKH�VKXWGRZQ
RI�WKH�VWDWXV�PDFKLQH�

'5,9(&20�IDXOW�FRGHV�DUH
JHQHUDWHG�RXW�RI�WKH�GULYH

GLDJQRVWLFV

0HVVDJHV�GR�QRW�VWRS�WKH�GULYH

:DUQLQJV�FDQ�OHDG�WR�IDXOWV

)DXOWV�HIIHFW�VKXWGRZQ�RI�VWDWXV
PDFKLQH
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,QWHUEXV���6

$IWHU� D� IDXOW� DQG� LWV� FOHDUDQFH�� LW� LV� QHFHVVDU\� WR� UHVHW� WKH� IDXOW� ZLWK� D
�UHVHW� IDXOW��� 7KH� GULYH� PXVW� EH� UHWXUQHG� WR� RSHUDWLRQ� E\� UHERRWLQJ� WKH
VWDWXV�PDFKLQH�
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,QWHUEXV�6

'5,9(&20�'LDJQRVWLFV�0HVVDJHV�LQ�2EMHFW����)

'ULYH
GLDJQRVWLFV

'HVLJQDWLRQ '5,9(&20�HUURU
FRGH

�� $PSOLILHU�RYHUWHPSHUDWXUH�VKXWGRZQ ����

�� 0RWRU�RYHUWHPSHUDWXUH�VKXWGRZQ ����

�� %OHHGHU�RYHUWHPSHUDWXUH�VKXWGRZQ ����

�� &RQWURO�YROWDJH�HUURU��FXPPXODWLYH�PHVVDJH� ����

�� 0RWRU�HQFRGHU�HUURU ����

�� 2YHUFXUUHQW��,X��,Y��,Z�!������XQLW�QRPLQDO�FXUUHQW� ����

�� 2YHUYROWDJH�HUURU��8�'&�EXV�!�����YROWV� ����

�� 2YHUYROWDJH�HUURU��8�'&�EX�������WR�����YROWV� ����

�� (UURU�H[WHUQDO�YROWDJH�VXSSO\��QRPLQDO����YROWV� ����

�� $PSOLILHU�RYHUWHPSHUDWXUH��:DUQLQJ� ����

�� 0RWRU�RYHUWHPSHUDWXUH�������:DUQLQJ� ����

�� %OHHGHU�RYHUWHPSHUDWXUH����:DUQLQJ� ����

�� %ULGJH�IXVH ����

�� *URXQG�FRQQHFWLRQ�IXVH��,X���,Y���,Z�!������XQLW�QRPLQDO�FXUUHQW� ����

�� +DUGZDUH�V\QFKURQL]DWLRQ��LQWHUQDO�3//� ����

�� (UURU�EUDNH��EUDNLQJ�FXUUHQW�!����$�RU�������$� ����

�� ���������YROW�HUURU ����

�� �����YROW�HUURU ����

�� �����YROW�HUURU��FXUUHQW�PHDVXULQJ�PRGXOH ����

�� ����YROW�HUURU��PRWRU�HQFRGHU�YROWDJH ����

�� GULYHU�YROWDJH��8�GULYHU��HUURU ����

�� 3RVLWLRQ�IHHGEDFN�YDOXH�H[FHHGV�PRQLWRULQJ�ZLQGRZ�UDQJH ����

�� HUURU�LQ�YHORFLW\�FRQWURO�ORRS ����

�� HUURU�ZKHQ�UHDGLQJ�DPSOLILHU�GDWD ����

�� DPSOLILHU�GDWD�LQYDOLG ����

�� SDUDPHWHU�PHPRU\�GDWD�LQYDOLG ����

�� HUURU�ZKLOH�UHDGLQJ�PRWRU�GDWD ����

�� FRQILJXUDWLRQ�HUURU ����

�� UHDG�HUURU�RI�DEVROXWH�HQFRGHU�UHIHUHQFH�SRVLWLRQ ����

�� ZDWFKGRJ�HUURU��QR�FRPPXQLFDWLRQV�ZLWK�'%6����� ����

��

��� HPHUJHQF\�VWRS�RI�'%6�����DFWLYH��(�� ����

��� QRW�DYDLODEOH ����

��� QRW�DYDLODEOH ����

��� H[WHUQDO�EUDNH�FRQWURO�RQ��SRZHU�RQ ����

��� H[WHUQDO�EUDNH�FRQWURO�RQ��VSHHG�!����USP ����

��� H[WHUQDO�EUDNH�FRQWURO�RQ��EUDNH�YHQWLOODWHG ����

��� SDUDPHWHU�ORVV�RI�WKH�'%6�����PRGXOH ����
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,QWHUEXV���6

���� 7KH�'LDJQRVWLF�/('V�RI�WKH�'%6�����0RGXOH

7KH�'%6�����PRGXOH�KDV�D�WRWDO�RI�HLJKW�����GLDJQRVWLF�/('V�DUUDQJHG�LQ
WZR�URZV�RQ�WKH�XSSHU�SDUW�RI�WKH�PRGXOH�

/(' +� �+�$�WR�+�'�

/(' +� �+�$�WR�+�'�

7KH� /('V� DUH� SULPDULO\� LQWHQGHG� IRU� XVH� IRU� LQWHUEXV� GLDJQRVWLFV�� $V� D
UHVXOW��WKH�,QWHUEXV�6�VWDQGDUG�GHILQHV�WKHP�

7KHUH�DUH��KRZHYHU��'%6�����PRGXOH�GLDJQRVWLFV�LQ�WKH�ERWWRP�/('�URZ�

'LDJQRVWLF�/('V &RORU 6\PERO 'HILQLWLRQ

+�$

+�%

+�&

+�'

JUHHQ

JUHHQ

JUHHQ

JUHHQ

8/

%$

75

5&

YROWDJH�VXSSO\�RI�,QWHUEXV�
6�ZRUNLQJ

SURFHVV�GDWD�WUDQVPLVVLRQ
,QWHUEXV�6�DFWLYH��EXV
DFWLYH�

,QWHUEXV�6�3&3
WUDQVPLVVLRQ�DFWLYH
�WUDQVPLW�UHFHLYH�

5HPRWH�%86�FKHFN�WR
SUHYLRXV�,QWHUEXV�6�XQLW
ZRUNLQJ

+�$

+�%

+�&

+�'

UHG

UHG

UHG

UHG

6:�UXQ

UHVHUYH

6\QF

5'

'%6�����VRIWZDUH�UXQQLQJ
�SXOVH�RI�DERXW���VHFRQG�

V\QFKURQL]DWLRQ�WR�GULYH
ZRUNLQJ

UHPRYH�%86�GLVDEOH

�FRQGXFWLYH�%86�

;
�
�
�

;
�
�
�

;
�
�
�

'%6�����

'%
6�
��
�

�9 /�

(��
(��
(��
(��

+��
+���

$��%��&��'�

7KH�/('V�+�$�DQG�+�&�WR�EH
XVHG�IRU�'%6�����GLDJQRVWLFV



,QWHUEXV���6�$VVHPEO\�'%6���� ���

,QWHUEXV�6

�� 6SHFLDO�)XQFWLRQV

���� ([WHUQDO�%UDNH�&RQWURO

6RPH�DSSOLFDWLRQV�UHTXLUH�WKDW�LV�LV�SRVVLEOH�WR�UHOHDVH�WKH�KROGLQJ�EUDNH
EXLOW�LQWR�WKH�GULYH��VXFK�DV��IRU�H[DPSOH��ZKHQ�PDNLQJ�DGMXVWPHQWV�ZLWKLQ
WKH�LQVWDOODWLRQ�

7KLV� QHFHVVLWDWHV� HVSHFLDO� FDUH� DV� SDUWLFXODUO\� KDQJLQJ� D[HV� UHSUHVHQW
WKDW�GDQJHU�RI�GDPDJLQJ�WKH�PDFKLQH�RU�LQMXULQJ�SHUVRQQHO�

7KHUH� LV� DQ� LQSXW� RQ� SOXJ�LQ� FRQQHFWRU� ;��� LQ� WKH� ,QWHUEXV�6� '%6� ���
PRGXOH�HVSHFLDOO\�LQWHQGHG�IRU�KDQGOLQJ�WKH�IXQFWLRQ��YHQWLOODWH�EUDNHV��

)XQFWLRQ��YHQWLOODWH�EUDNHV� '%6������;����(�

$V� WKLV� IXQFWLRQ� HQWDLOV� WKH� KD]DUGV� DQG� GDQJHUV� GHVFULEHG� DERYH�
YHQWLOODWLQJ�WKH�EUDNHV�LV�DIIHFWHG�QRW�MXVW�E\�VHWWLQJ�LQSXW�(��WR�����YROWV�
EXW� UDWKHU� WKH� XVHU�PXVW� JHQHUDWH� D� VHULHV� RI� SUHUHTXLVLWHV� EHIRUH� WKLV
IXQFWLRQ�FDQ�EH�DFWLYDWHG��7KH�IXQFWLRQV�FRQGXFWHG�LQ�WKH�GULYH�FRQWUROOHU
IRU�YHQWLODWLQJ�WKH�KROGLQJ�EUDNH�ZLWK�VWUQDVLWLRQ�WR��VHW�GULYH�HQDEOH���$)
VWDWXV��LV�QRW�DIIHFWHG�

,I�WKH�XVHU�ZDQWV�WR�YHQWLODWH�WKH�KROGLQJ�EUDNH�YLD�(���WKHQ�WKH�IROORZLQJ
SUHUHTXLVLWHV�PXVW�ILUVW�EH�PHW�

7KH�SRZHU�WR�WKH�GULYH�FRQWUROOHU�PXVW�EH�RII�

6SHHG�SULRU�WR�RSHQLQJ�PVXW�EH�OHVV�WKDQ����USP�

7KH�H[WHUQDO�EUDNH�FRQWURO�LQ�WKH�GULYH�FRQWUROOHU�PXVW�EH�HQDEOHG�

'HIDXOW��H[WHUQDO�EUDNH�YHQWLODWLRQ�PXVW�EH�ORFNHG�

,I� WKHVH�FRQGLWLRQV�DUH�QRW�PHW� WKHQ�E\�DSSO\LQJ� ���YROWV� WR� LQSXW�(��RI
WKH�'%6�����PRGXOH��WKHQ�WKH�EUDNH�FDQ�EH�YHQWLODWHG��%RWK�LQ�WKH�HYHQW
RI�D�IDXOW�RU�ZLWK�WKH�H[HFXWLRQ�RI�WKH�IXQFWLRQ��WKH�VWDVWXV�LQ�REMHFW����)
LV� GLDJQRVHG� DQG� WKHQ� GLVSOD\HG� ZLWK� WKH� UHOHYDQW� VLJQDOV� LQ� WKH� VWDWXV
ZRUG� �VHH� VHFWLRQ� ����� 7KH� IROORZLQJ� PHVVDJHV� RU� ZDUQLQJV� DUH
JHQHUDWHG�LQ�REMHFW����)�

%UDNH�YHQWLOODWHG ����

%UDNH�FRQWURO�RQ��SRZHU�VWLOO�RQ ����

%UDNH�FRQWURO�RQ��VSHHG������USP ����

$WWHQWLRQ�

,QGUDPDW�ZRXOG�OLNH�WR�LQ�SDUWLFXODU�SRLQW�RXW�WKDW�WKH�XVHU�DVVXPHV
FRPSOHWH�UHVSRQVLEOH�IRU�WKH�XVH�RI�WKH�IXQFWLRQ��YHQWLODWH�H[WHUQDO
EUDNHV��� 7KH� XVHU�PXVW� WDNH� HVSHFLDO� FDUH� LQ� WKH� FDVH� RI� KDQJLQJ
D[HV�

3UHUHTXLVLWHV�IRU�YHQWLODWLQJ
EUDNHV

8VHU�IXOO\�UHVSRQVLEOH�IRU
�YHQWLOODWH�EUDNH��IXQFWLRQ
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,QWHUEXV���6

���� (PHUJHQF\�6WRS�)XQFWLRQ

7KH� '%6� ���� PRGXOH� KDV� DQ� LQSXW� RQ� SOXJ�LQ� FRQQHFWRU� ;��� IRU� WKH
HPHUJHQF\�VWRS�IXQFWLRQ�

(PHUJHQF\�VWRS�LQSXW '%6�����;������(�

7KH�GULYH�FDQ�EULQJ�WKH�,QWHUEXV�6�WR�D�VWRS�ZLWK�WKLV�LQSXW���,I������YROW]V
DUH� DSSOLHG� WR� WKLV� LQSXW�� WKHQ� WKH� HPHUJHQF\� VWRS� IXQFWLRQ� LV� LQDFWLYH�
5HPRYLQJ�WKH�VLJQDO�DFWLYDWHV�WKH�HPHUJHQF\�VWRS�IXQFWLRQ�ZKLFK�KDV�WKH
IROORZLQJ�HIIHFW��GHSHQGLQJ�XSRQ�WKH�SDUDPHWUL]DWLRQ�

0RGH�� 'HIDXOW�VHWWLQJ

7KH�VHUYR�D[LV� LV�EURXJKW� WR� D� TXLFN� VWRS� �$+���2QFH� VWDQGLQJ� VWLOO�� WKH
GULYH� HQDEOH� LV� UHPRYHG��7KH� VWDWXV�PDFKLQH� LV� EURXJKW� LQWR� WKH� �TXLFN
KDOW��DQG��IDXOW��VWDWH�

7KLV� FDQ� RQO\� EH� UHDFKHG� WKURXJK� �UHVHW� IDXOW�� LQ� FRQWURO� ZRUG� ����
IROORZHG�E\�UXQQLQJ�XS�WKH�VWDWXV�PDFKLQH�EDFN�LQWR�D�UHDG\�VWDWH�LI����
YROW�ZHUH�SUHYLRXVO\�DSSOLHG�WR�LQSXW�(��

0RGH�� 3UHVHQWO\�QRW�LPSOHPHQWHG

2QO\� �TXLFN� KDOW�� �$+�� LV� DSSOLHG� WR� WKH� VHUYR� D[LV�� 7KH� UHPRYDO� RI� WKH
�HPHUJHQF\�VWRS�������YROWV�DSSOLHG�WR�(����ZLOO�VWDUW�WKH�GULYH�EDFN�XS�

7KH�XVHU�PXVW�RUJDQL]H�WKH�FRUUHFW�FRPPDQG�YDOXH�VHWWLQJ�KLPVHOI�

7KH�VHWWLQJ�LV�PDGH�LQ�REMHFW����$��TXLFN�KDOW���VHOHFWLRQ�FRGH��

4XLFN�KDOW�VHOHFWLRQ�FRGH REMHFW����$

0RGH�� FRGH������

0RGH�� FRGH������

,Q�ERWK�FDVHV��IDXOW�FRGH������LV�JHQHUWHG�LQ�REMHFW����)�DV�GHVFULEHG�LQ
VHFWLRQ�����

(PHUJHQF\�VWRS�DFWLYH REMHFW����) ����

7KH� IDXOW� ELW� LV�DOVR�VHW� LQ� VWDWXV�ZRUG� ����� LQ�PRGH���� ,Q�PRGH���� WKH
ZDUQLQJ�ELW�LV�VHW�LQVWHDG�RI�WKH�IDXOW�ELW��7KH�ZDUQLQJ�ELW��LQ�FRQWUDVW�WR�WKH
IDXOW�ELW��GRHV�QRW�KDYH�WR�EH�FOHDUHG�ZLWK��UHVHW�IDXOW��

7KH�HPHUJHQF\�VWRS�VLJDQO�FDQ�DIIHFW��GHSHQGLQJ�RQ�WKH�VHWWLQJ�LQ�REMHFW
�)(���HLWKHU�WKH�VHUYR�D[LV�RU�WKH�DQDORJ�FKDQQHOV�XVHG��7KH�XVHU�PDNHV
WKH�VHOHFWLRQ��,I�D��PDLQ�VSLQGOH�GULYH��LV�RSHUDWHG�YLD�DQ�DQDORJ�FKDQQHO�
WKHQ� D� JHQHUDO� VKXWGRZQ� LV� QRW� DOZD\V� WKH� LQWHQWLRQ� ZKHQ� VWRSSLQJ� WKH
VHUYR�D[LV�

2EMHFW��)(� VHOHFWLRQ�FULWHULD GHIDXOW������+

6WDWXV�PDFKLQH�VHW�WR�;;��+

'ULYH�LV�VWRSSHG��VWDWXV
PDFKLQH�UHPDLQV�RQ

,Q�SUHSDUDWLRQ
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$QDORJ�FKDQQHO�$.�

DQDORJ�FKDQQHO�$.�

HPHUJHQF\�VWRS�VHOHFWLRQ

QRW�DVVLJQHG

(PHUJHQF\�VWRS�VHOHFWLRQ�

� HPHUJHQF\�VWRS�RQO\�HIIHFWV�VHUYR�D[LV��GHIDXOW�

� HPHUJHQF\� VWRS� RQO\� HIIHFWV� VHUYR� D[LV� DQG� VHWV� WKH
FKDQQHOV�DQG�VHWV�LW�WR���YROW�RXWSXW

�� HPHUJHQF\� VWRS� RQO\� HIIHFWV� VHUYR� D[LV� DQG� VHWV� WKH
FKDQQHOV�DQG�VHWV�LW�WR���YROW�RXWSXW

1RWH���$QDORJ�FKDQQHOV�DUH�SUHVHQWO\�QRW�LQ�XVH�
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�� 6HFXULQJ�3DUDPHWHUV��,Q�3UHSDUDWLRQ��

���� 6HFXULQJ�'%6�����0RGXOH�3DUDPHWHUV

$OO�SDUDPHWHUV� �REMHFWV��ZLWK�5�:�DFFHVV� FDQ�EH�FKDQJHG�YLD� WKH�3&3
FKDQQHO�E\�WKH�PDVWHU��7KLV�PHDQV�WKDW� WKH�EDVLF�VHWWLQJ� �GHIDXOW��� IL[HG
E\�,QGUDPDW�DW�GHOLYHU\��DQG�ZKLFK�DSSOLHV�WR�WKH�REMHFW� LQLWLDOL]DWLRQ�DIWHU
SRZHULQJ�XS�� FDQ� EH� RYHUZULWWHQ� E\� WKH� XVHU� DW� DQ\� WLPH��7KH�XVHU� FDQ
FKDQJH� WKHVH� REMHFWV� G\QDPLFDOO\� GXULQJ� RSHUDWLRQ� DQG� VHFXUH� WKHP
SHUPDQHQWO\��LI�QHFHVVDU\�

7KH� GDWD� DUH� SHUPDQHQWO\� EDFNHG� XS� RQ� WKH� ((3520� VR� WKDW� GDWD
FRQWHQW�DUH�DOZD\V�PDLQWDLQHG�HYHQ�ZLWK�D�SRZHU� IDLOXUH�DQG�QR�EDWWHU\
EDFNHG�XS�V\VWHP�

1RWH�

((3520V�KDYH�DQ�XSSHU�OLPLW�IRU�5�:�F\FOHV�VR�WKDW�D�G\QDPLF�FKDQJH
LQ� SDUDPHWHUV� GRHV� QRW� PHDQ� WKDW� WKH\� DUH� DXWRPDWLFDOO\� VWRUHG� LQ� WKH
((3520�

2QO\�LI� WKH�DSSOLFDWLRQ�UHTXLUHV� LW��RU� LI�SHUPDQHQW�FKDQJHV��XVHU�VSHFLILF
VHWWLQJV��DUH�PDGH�VKRXOG� WKH�FRPPDQG� IRU�SHUPDQHQW�GDWD�VWRUDJH�EH
JLYHQ�

���� &RPPDQG�WR�6HFXUH�'DWD�LQ�((3520

)RU�SHUPDQHQW�EDFN�XS�RI�SDUDPHWHUV��REMHFWV��RQO\�

REMHFW��)(� FRPPDQG�WR�VHFXUH�GDWD

LV�DYDLODEOH�IRU�REMHFWV�ZKLFK�FDQ�EH�UHDFKHG�YLD�WKH�3&3��7KH�IROORZLQJ
FRPPDQGV�FDQ�EH�DSSOLHG�WR�WKH�REMHFW�

((3520 UHDG ����+

((3520 ZULWH ����+

((3520 GHOHWH ����+

$IWHU�D�FRPPDQG�LV�RXWSXW� LW� LV�QHFHVVDU\� WR� UHDG�REMHFW��)(�� WR�REWDLQ
WKH�UHWXUQ�FRGH�

UHWXUQFRGH �� IDXOW\�FRPPDQG�H[HFXWLRQ

UHWXUQFRGH �� FRPPDQG�FRXOG�QRW�EH�H[HFXWHG

5HDG�((3520�FRPPDQG�

$IWHU�D�G\QDPLF�FKDQJH� LQ� WKH�REMHFW�� LW� LV�SRVVLEOH� WR�UHVHW� WKH�SUHYLRXV
VWDWH� XVLQJ� WKLV� FRPPDQG� �VWRUHG� VWDWH��� ,I� WKH� ((3520� FRQWDLQV� QR

$OO�'%6�����SDUDPHWHUV�VWRUHG
LQ�,QWHUEXV�REMHFWV

6WRUH�SDUDPHWHUV�G\QDPLFDOO\
RU�SHUPDQHQWO\

:ULWH�DFFHVV�((3520V�XS�WR
��������WLPHV

'DWD�EDFNXS�YLD�((3520
SRVVLEOH�ZLWK�KDUGZDUH�DV�RI�61

����

'%6�VRIWZDUH

4XHU\�UHWXUQ�FRGHV
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GDWD��WKHQ�WKH�GHIDXOW�YDOXHV�DV�GHVFULEHG�LQ�REMHFW�OLVW�LQ�VHFLWRQ�����ZLOO
EH�XVHG�

&RPPDQG�ZULWH�((3520�

,I�WKLV�FRPPDQG�LV�LVVXHG�DIWHU�D�G\QDPLF�FKDQJH�LQ�WKH�REMHFWV��WKHQ�WKH
FKDQJHG�REMHFW�FRQWHQWV�PXVW�EH�VWRUHG�SHUPDQHQWO\�LQ�WKH�((3520�

$IWHU�WKH�'%6�����PRGXOH�LV�VZWLFKHG�EDFN�RQ��WKHVH�REMHFW�FRQWHQWV�DQG
QRW�WKH�GHIDXOW�YDOXHV�DUH�ORDGHG��7KH�XVHU�VKRXOG�XVH�WKLV�FRPPDQG�LQ
WKRVH� FDVHV� ZKHUH� XVHU�VSHFLILF� SDUDPHWUL]DWLRQV� DUH� WR� EH� ORDGHG� LQ
SODFH�RI�GHIDXOW�VHWWLQJV�

&RPPDQG�FOHDU�((3520�

7KLV�FRPPDQG�ZULWHV��))+��LQWR�WKH�((3520�VR�WKDW�ZKHQ�WKH�'%6����
PRGXOH� LV�VZLWFKHG�EDFN�RQ�WKH�GHIDXOW�YDOXHV��DV�GGHVFULEHG� LQ�VHFWLRQ
�����DUH�DJDLQ�YDOLG��7KH�XVHU�FDQ�FKDQJH�WKH�SDUDPHWHUV�G\QDPLFDOO\�DW
DQ\�WLPH�DQG�UH�ZULWH�WKH�((3520�DJDLQ�

1RWH�

,I�D�QHZ�SDUDPHWHU�VHWWLQJ�LV�WR�EH�VWRUHG��WKHQ�LW�LV�QRW�QHFHVVDU\�WR
FOHDU�WKH�((3520�EHIRUH�KDQG�

6WUXFWXUH�RI�REMHFW��)(��

2EMHFW��)(� ����ELW��

�������������������������QRW�LQ�XVH

1RWH�

7KH� IXQFWLRQ� �SHUPDQHQW� GDWD� EDFN� XS�� YLD� ((3520� LV� RQO\
DVYDLODEOH� IRU� WKRVH�PRGXOHV� GHOLYHUHG� DIWHU� -XQH� �����ZLWK� VHULDO
QXPEHUV� ������� 7KHVH� PRGXOHV� DUH� IXQFWLRQDOO\� GRZQDUG
FRPSDWLEOH�� L�H��� ROGHU� PRGXOHV� FDQ� EH� UHSODFHG� E\� QHZ� PRGXOHV
ZLWKRXW�FRPSDWLELOLW\�UHVWULWLRQV�

0RGXOHV�ZLWK�61��������FDQQRW�EH�HTXLSSHG�WR�WKLV�IXQFWLRQ�

7KH� QHZ� IXQFWLRQ� DGGLWLRQDOO\� QHHGV� KDUGZDUH� H[SDQVLRQ� ZLWK
UHOHOYDQW� VRIWZDUH� WKDW� VXSSRUWV� VXFK� IXQFWLRQV�� 7KLV� ZLOO� EH
DYDLODEOH�DIWHU�FDOHQGDU�ZHHN�����������

���� 3DUDPHWUL]LQJ�WKH�'ULYH�YLD�,QWHUEXV�6

7KH� '%6� ���� PRGXOH� PDNHV� LW� SRVVLEOH� WR� FRPSOHWHO\� SDUDPHWUL]H� WKH
GULYH�FRQWUROOHU�YLD�WKH�,QWHUEXV�6�

7KLV� IXQFWLRQ� LV� RQO\� DYDLODEOH� IRU� ,QWHUEXV�6�PRGXOHV� '%6� ���� VWDUWLQJ
IURP�VHULDO�QXPEHUV��������GHOLYHU\�GDWH�DIWHU�-XQH�������

&RQGXFW�SHUPDQHQW�SDUDPHWHU
EDFNXS

'HIDXOW�VHWWLQJV�HIIHFWLYH�DW
UHVWDUW

)XQFWLRQ�DYDLODEOH�DV�RI�VHULDO
QR��������DQG�'%6�VRIWZDUH
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$�GDWD�H[FKDQJH�REMHFW�LV�GHILQHG�LQ�WKH�'%6�����PRGXOH�WR�SDUDPHWUL]H
WKH�GULYH��7KLV�FDQ�KDQGOH�DOO�WKH�SDUDPHWHUV�RI�WKH�GULYH�

2EMHFW �)(� '%6�������GULYH�SDUDPHWU���DUUD\

7KLV�REMHFW�KDV�5�:�DFFHVV�DQG�FDQ�RQO\�EH�UHDFKHG�YLD�WKH�3&3�

������5HDGLQJ�'ULYH�3DUDPHWHUV
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�� &RQQHFWRU�$FFHVVRULHV

���� 6HWV

'HSHQGLQJ�RQ�WKH�FRQILJXUDWLRQ��WKH�IROORZLQJ�FRQQHFWRUV�DUH�QHHGHG�

&RQILJXUDWLRQ 3FV� &RQQHFWRU 3DUW�QR��

&RQQHFWRU�DFFHVVRULHV�NLW�IRU�WKH�IROORZLQJ�FRQILJXUDWLRQV�
'&�����): � ,1����'�68%�����SLQ�0DOH ������

� ,1����'�68%�����SLQ�)HPDOH ������

5&�����): � ,1����'�68%�����SLQ�0DOH ������

&RQQHFWRU�DFFHVVRULHV�NLW�IRU�WKH�IROORZLQJ�FRQILJXUDWLRQV�
'&�����): � ,1����'�68%�����SLQ�)HPDOH ������

� ,1����'�68%������SLQ�0DOH ������

5&�����): � ,1����'�68%������SLQ�)HPDOH ������

� ,1����'�68%�����SLQ�0DOH ������

&RQQHFWRU�DFFHVVRULHV�NLW�IRU�WKH�IROORZLQJ�FRQILJXUDWLRQV�
'&�����): � ,1����'�68%�����SLQ�)HPDOH ������

� ,1����'�68%������SLQ�0DOH ������

5&�����): � ,1����'�68%������SLQ�)HPDOH ������

� ,1����'�68%�����SLQ�0DOH ������

)LJ�������&RQQHFWRU�VHWV

3DUW�QXPEHU�IRU�'%6���������������

1RWH� 7KH� �� SLQ� IHPDOH� VWULS� IRU� SOXJ�LQ� FRQQHFWRU� ;��� LV� DOZD\V
LQFOXGHG�DQG�GRHV�QRW�KDYH�WR�EH�RUGHUHG�VHSDUDWHO\�
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