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�����*HQHUDWLQJ�:DYHIRUPV�IURP�5HJLVWHU�DQG�/DWFK�(TXDWLRQV� ��������������������������������� ���
�����0XOWL�%LW�6LPXODWLRQ� ���������������������������������������������������������������������������������������������� ���
�����'LUHFW�+'/�&RGH�6LPXODWLRQ���������������������������������������������������������������������������������� ���
�����)LQGLQJ�DQG�)L[LQJ�6LPXODWLRQ�(UURUV��������������������������������������������������������������������� ���
�����6LPXODWLRQ�3UHIHUHQFHV�������������������������������������������������������������������������������������������� ���
�����6LPXODWLRQ�%HKLQG�WKH�6FHQHV��������������������������������������������������������������������������������� ���
�����5HSRUW�:LQGRZ� ������������������������������������������������������������������������������������������������������ ���
������5HSRUW�:LQGRZ�(GLWRU�&RPPDQGV� ���������������������������������������������������������������������� ���



����
&KDSWHU�����6WLPXOXV�*HQHUDWLRQ�	�:DYHIRUP�,PSRUW �������� ���
�����([SRUW�,QVWUXFWLRQV�IRU�6WLPXOXV�*HQHUDWLRQ� ��������������������������������������������������������� ���
�����([SRUW�9+'/�DQG�9HULORJ�6WLPXOXV����������������������������������������������������������������������� ���
�����([SRUW�63,&(�6WLPXOXV� ������������������������������������������������������������������������������������������ ���
�����([SRUW�/LVW�RI�6XSSRUWHG�6LPXODWRUV�DQG�7HVW�(TXLSPHQW� ������������������������������������ ���
�����([SRUWLQJ�+3�3DWWHUQ�*HQHUDWRU�6WLPXOXV� ������������������������������������������������������������� ���
�����([SRUWLQJ�$/7(5$�6WLPXOXV� �������������������������������������������������������������������������������� ���
�����([SRUWLQJ�67,/�7HVW�9HFWRUV� ��������������������������������������������������������������������������������� ���
�����,QVWUXFWLRQV�IRU�,PSRUWLQJ�:DYHIRUPV�������������������������������������������������������������������� ���
�����,PSRUW�/LVW�RI�6XSSRUWHG�6LPXODWRUV�DQG�7HVW�(TXLSPHQW� ������������������������������������ ���
������,PSRUW�IURP�6SUHDGVKHHWV� ������������������������������������������������������������������������������������ ���
������$GYDQFHG��0RGLI\LQJ�6FULSWV� ������������������������������������������������������������������������������ ���
������$GYDQFHG��$GGLQJ�1HZ�6FULSWV� ��������������������������������������������������������������������������� ���

&KDSWHU�����:ULWLQJ�:DYHSHUO�6FULSWV� ����������������������������������� ���
�����:K\�D�VFULSWLQJ�ODQJXDJH"� ������������������������������������������������������������������������������������� ���
�����:KDW�LV�3HUO"� ���������������������������������������������������������������������������������������������������������� ���
�����3HUO�GDWD�W\SHV� �������������������������������������������������������������������������������������������������������� ���
�����3HUO
V�JOREDO�YDULDEOHV���������������������������������������������������������������������������������������������� ���
�����8VLQJ�YDULDEOH�LQWHUSRODWLRQ�LQ�3HUO�WH[W�VWULQJV������������������������������������������������������ ���
�����3DWWHUQ�PDWFKLQJ��UHJXODU�H[SUHVVLRQV�� ������������������������������������������������������������������ ���
�����1RWHV�RQ�ZULWLQJ�LPSRUW�H[SRUW�VFULSWV�������������������������������������������������������������������� ���
�����7LSV�RQ�GHEXJJLQJ�:DYHSHUO�VFULSWV� ���������������������������������������������������������������������� ���
�����3HUO�DQG�:DYH)RUPHU�3UR�$3,�'RFXPHQWDWLRQ� ����������������������������������������������������� ���
������2EMHFW�3URSHUWLHV� �������������������������������������������������������������������������������������������������� ���
������6FULSW�1DPLQJ�&RQYHQWLRQV� ��������������������������������������������������������������������������������� ���

&KDSWHU�����$QDORJ�,PSRUW�DQG�([SRUW ���������������������������������� ���
�����'LVSOD\LQJ�$QDORJ�6LJQDOV�DV�$QDORJ�:DYHIRUPV� ������������������������������������������������ ���
�����7KH�$QDORJ�6LJQDO�3URSHUW\�'LDORJ� ����������������������������������������������������������������������� ���
�����4XDQWL]LQJ�$QDORJ�6LJQDOV��5HDO�5DGL[��,QWR�'LJLWDO�6LJQDOV�������������������������������� ���
�����([SRUWLQJ�$QDORJ�6LJQDOV�DV�63,&(�6WLPXOXV�� ������������������������������������������������������ ���
�����,PSRUWLQJ�63,&(�7UDQVLHQW�6LPXODWLRQ�:DYHIRUPV����������������������������������������������� ���

&KDSWHU�����:DYHIRUP�&RPSDULVRQV �������������������������������������� ���
�����&RPSDUH�6LJQDOV� ���������������������������������������������������������������������������������������������������� ���
�����&RPSDULQJ�,QGLYLGXDO�6LJQDOV��������������������������������������������������������������������������������� ���
�����&RPSDULQJ�7LPLQJ�'LDJUDPV���������������������������������������������������������������������������������� ���
�����'LVSOD\�2SWLRQV�IRU�&RPSDUH�6LJQDOV��������������������������������������������������������������������� ���
�����$GMXVWLQJ�&RPSDULVRQ�7ROHUDQFHV�� ������������������������������������������������������������������������ ���
�����0RGLI\LQJ�$OO�&RPSDULVRQ�6LJQDOV�6LPXOWDQHRXVO\�� �������������������������������������������� ���



����
$SSHQGL[�$��0HQX�/LVWLQJV ������������������������������������������������������ ���

$SSHQGL[�%��&RORUV�DQG�WKHLU�0HDQLQJ ����������������������������������� ���

$SSHQGL[�&��&RPPRQ�4XHVWLRQV ��������������������������������������������� ���

$SSHQGL[�'��/LFHQVH�$JUHHPHQW ���������������������������������������������� ���

$SSHQGL[�(��6WDQGDUG�3DUWV�DQG�;���/LEUDULHV��������������������� ���
6WDQGDUG�3DUWV�/LEUDULHV� ������������������������������������������������������������������������������������������������� ���
;���0LFURSURFHVVRU�/LEUDULHV� ��������������������������������������������������������������������������������������� ���
+LQWV�RQ�8VLQJ�6WDQGDUG�3DUW�/LEUDULHV��������������������������������������������������������������������������� ���
3DUW�/LEUDULHV�6RIWZDUH�/LFHQVH�$JUHHPHQW� ������������������������������������������������������������������ ���

7XWRULDO�2YHUYLHZ� ��������������������������������������������������������������������� ���

7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV ��������������������� ���

7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��	�3DUDPHWHUV���

7XWRULDO����3DUDPHWHU�/LEUDULHV� ���������������������������������������������� ���

7XWRULDO����$GYDQFHG�+'/�6WLPXOXV�*HQHUDWLRQ ������������������� ���
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,QWURGXFWLRQ����
7KH�TXLFNHVW�ZD\�WR�OHDUQ�KRZ�WR�XVH�WKLV�SURGXFW�LV�WR�UHDG�WKH�4XLFN�2YHUYLHZ�VHFWLRQ�DQG�WR�ZRUN�
WKURXJK�WKH�WXWRULDOV�WKDW�VWDUW�RQ�SDJH�����DQG�DUH�LQFOXGHG�ZLWK�WKH�RQ�OLQH�KHOS��2XU�SDFNDJH�LV�
UHODWLYHO\�HDV\�WR�XVH��EXW�LW�LV�HDV\�WR�PLVV�VRPH�RI�WKH�PRUH�SRZHUIXO�IHDWXUHV�LI�\RX�VNLS�RYHU�WKH�
WXWRULDOV��,I�\RX�KDYH�SUHYLRXVO\�XVHG�RWKHU�WLPLQJ�GLDJUDP�HGLWRUV�WKHQ�\RX�VKRXOG�SD\�FORVH�DWWHQ�
WLRQ�WR�WKH�VHFWLRQV�RQ�IRUPXODV��OLEUDU\�PDFUR�IHDWXUHV��EXVHV��HTXDWLRQ�EDVHG�ZDYHIRUP�JHQHUDWLRQ��
9+'/�9HULORJ�VWLPXOXV�JHQHUDWLRQ��DQG�WKH�LQWHUDFWLYH�+'/�VLPXODWRU�IHDWXUHV�

%HIRUH�\RX�VWDUW�D�UHDO�GHVLJQ��UHDG�RYHU�WKH�FKHFN�OLVW�LQ�WKH�6WDUWLQJ�D�1HZ�'HVLJQ�VHFWLRQ�WR�PDNH�
VXUH�WKDW�\RX�DUH�UHDG\�WR�JR��&RUUHFWO\�VHWWLQJ�XS�D�SURMHFW�RQO\�WDNHV�D�IHZ�PLQXWHV�DQG�LW�FDQ�VDYH�
\RX�D�ORW�RI�WLPH�LQ�WKH�HQG��

7KH�ERG\�RI�WKH�PDQXDO�LV�RUJDQL]HG�VR�WKDW�HDFK�FKDSWHU�FRQWDLQV�DOO�WKH�DFWLRQV�DERXW�D�SDUWLFXODU�
REMHFW��)RU�LQVWDQFH��LI�\RX�ZDQW�WR�ILQG�RXW�KRZ�WR�XVH�IRUPXODV�ZLWK�FORFNV�WKHQ�\RX�VKRXOG�ORRN�
LQ�WKH�FKDSWHU�RQ�FORFNV��7KH�RQ�OLQH�KHOS�FRQWDLQV�WKH�PRVW�XS�WR�GDWH�OLVW�RI�IHDWXUHV�DQG�IXQFWLRQV�
�LQFOXGLQJ�WKH�HQWLUH�WH[W�RI�WKH�PDQXDO���

4XLFN�2YHUYLHZ
7HVW%HQFKHU�3UR��9HUL/RJJHU�3UR��:DYH)RUPHU�3UR��DQG�7LPLQJ�'LDJUDPPHU�3UR�DUH�DOO�EDVHG�RQ�
WKH�VDPH�REMHFW�RULHQWHG�WLPLQJ�GLDJUDP�HGLWRU��VR�GUDZLQJ�DQG�HGLWLQJ�FRPPDQGV�DUH�WKH�VDPH�
DFURVV�SURGXFWV��&KDSWHUV�������DQG���FRYHU�WKH�EDVLF�GUDZLQJ�RI�ZDYHIRUPV��VLJQDOV��FORFNV��DQG�EXV�
HV��7KH�EDVLF�GUDZLQJ�DQG�HGLWLQJ�FRPPDQGV�DUH�

��8VH�WKH�$GG�6LJQDO�RU�$GG�&ORFN�EXWWRQV�WR�DGG�VLJQDOV�DQG�FORFNV�

��8VH�WKH�OHIW�PRXVH�EXWWRQ�WR�GUDZ�D�ZDYHIRUP�VHJPHQW�IURP�WKH�HQG�RI�WKH�VLJQDO�WR�WKH�
PRXVH�FXUVRU��7KH�W\SH�RI�ZDYHIRUP�GUDZQ�LV�GHWHUPLQHG�E\�WKH�UHG�VWDWH�EXWWRQ��+,*+��
/2:��HWF����7KH�VWDWH�EXWWRQV�DXWRPDWLFDOO\�WRJJOH�EHWZHHQ�WKH�WZR�PRVW�UHFHQWO\�DFWLYDWHG�
VWDWHV��7KH�VWDWH�ZLWK�WKH�VPDOO�UHG��7��DERYH�WKH�QDPH�ZLOO�EH�WKH�WRJJOH�VWDWH��

��'RXEOH�OHIW�FOLFN�RQ�DQ�REMHFW�WR�HGLW�WKH�REMHFW
V�SURSHUWLHV�

��'UDJ�DQG�'URS�WR�PRYH�REMHFWV��

&KDSWHUV�������DQG���FRYHU�WKH�EDVLF�WLPLQJ�DQDO\VLV�IHDWXUHV�ZKLFK�DUH�SHUIRUPHG�E\�SODFLQJ�SDUDP�
HWHUV�OLNH�GHOD\V��VHWXSV��KROGV��DQG�VDPSOHV�RQ�WKH�WLPLQJ�GLDJUDP��7KHVH�SDUDPHWHUV�GHILQH�WKH�
FDXVDO�UHODWLRQVKLSV�EHWZHHQ�VLJQDO�HGJHV��7KH�ULJKW�PRXVH�EXWWRQ�LV�XVHG�WR�DGG�SDUDPHWHUV��WH[W�
REMHFWV�DQG�PDUNHUV��7R�DGG�D�WLPLQJ�SDUDPHWHU�

��/HIW�FOLFN�RQ�RQH�RI�WKH�PRGH�EXWWRQV�'HOD\��6HWXS��+ROG��6DPSOH��0DUNHU��RU�7H[W�WR�DFWL�
YDWH�D�PRGH��WKH�EXWWRQ�ZLOO�WXUQ�UHG��



�����,QWURGXFWLRQ
��,Q�RQH�RI�WKH�SDUDPHWHU�PRGHV��GHOD\��VHWXS��KROG��RU�VDPSOH���OHIW�FOLFN�RQ�RQH�WUDQVLWLRQ�WR�
VHOHFW�LW��WKHQ�ULJKW�FOLFN�RQ�WKH�VHFRQG�WUDQVLWLRQ�WR�DGG�D�SDUDPHWHU�EHWZHHQ�WKH�ILUVW�DQG�
VHFRQG�WUDQVLWLRQV��

��,Q�WH[W�PRGH�RU�PDUNHU�PRGH��FOLFN�WKH�ULJKW�PRXVH�EXWWRQ�WR�DGG�WKH�REMHFW�

&KDSWHU����FRYHUV�WKH�DGYDQFHG�WLPLQJ�DQDO\VLV�ZKLFK�LV�VXSSRUWHG�WKURXJK�WKH�,QWHUDFWLYH�+'/�
6LPXODWLRQ�HQJLQH�LQFOXGHG�ZLWK�:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR��7KH�,Q�
WHUDFWLYH�+'/�VLPXODWRU�VXSSRUWV�EHKDYLRUDO�+'/�FRGH��%RROHDQ�HTXDWLRQV��DQG�WUXH�PLQ�PD[�VLP�
XODWLRQ��&KDQJHV�LQ�WKH�LQSXW�ZDYHIRUPV�DXWRPDWLFDOO\�WULJJHU�UHVLPXODWLRQV��7KH�VLPXODWLRQ�
IHDWXUHV�DUH�UHDFKHG�WKURXJK�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

��'RXEOH�OHIW�FOLFN�RQ�D�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

��8VH�WKH�%RROHDQ�(TXDWLRQ�RU�+'/�FRGH�HGLW�ER[HV�WR�GHILQH�WKH�VLPXODWLRQ�IRU�WKH�VLJQDO�

��&KHFN�WKH�6LPXODWH�UDGLR�EXWWRQ�WR�FRQWLQXRXVO\�VLPXODWH�WKH�VLJQDO�

&KDSWHUV�������DQG���FRYHU�LPDJH��SULQWLQJ��DQG�WLPLQJ�GLDJUDP�IRUPDWWLQJ�IHDWXUHV��$OO�WKUHH�SURG�
XFWV�SURYLGH�VL[�GLIIHUHQW�PHWKRGV�IRU�HPEHGGLQJ�WLPLQJ�GLDJUDP�LPDJHV�LQWR�GRFXPHQWV�DQG�SDJH�
OD\RXW�SURJUDPV��$OO�YHFWRU�EDVHG�LPDJH�ILOHV�DUH�JHQHUDWHG�XVLQJ�)LOH�!�3ULQW�PHQX�FRPPDQGV�DQG�
LQFOXGH��:0)��&*0��	�(0)�PHWDILOHV��)UDPH0DNHU�0,)��DQG�(36�ZLWK�SUHYLHZV��7KH�(GLW�!�
&RS\�WR�&OLSERDUG�SURYLGHV�D�:LQGRZV�ELWPDS�LPDJH�RI�WKH�FXUUHQW�ZLQGRZ�DQG�LV�FRPSDWLEOH�
ZLWK�DOPRVW�DOO�:LQGRZV�SURJUDPV��$OVR�VXSSRUWHG�LV�WKH�QHZ�LQGXVWU\�VWDQGDUG�7'0/�IRUPDW�DQG�
2/(�

7KH�UHVW�RI�WKH�FKDSWHUV�DUH�GHGLFDWHG�WR�KHOSLQJ�:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�
3UR�LQWHUIDFH�WR�WKH�UHVW�RI�\RXU�('$�WRRO�VXLWH�

��&KDSWHU����FRYHUV�WHPSRUDO�HTXDWLRQ�EDVHG�ZDYHIRUP�JHQHUDWLRQ�DQG�VWDWH�ODEHOLQJ�HTXDWLRQV�

��&KDSWHUV����DQG����FRYHU�LPSRUW�DQG�H[SRUW�RI�ZDYHIRUP�GDWD��2YHU����GLIIHUHQW�IRUPDWV�DUH�
VXSSRUWHG�LQFOXGLQJ�9HULORJ��9+'/��63,&(��DQG�+3�ORJLF�DQDO\]HUV��6XSSRUW�IRU�QHZ�LP�
SRUW�DQG�H[SRUW�IRUPDWV�FDQ�EH�ZULWWHQ�E\�WKH�XVHU�XVLQJ�WKH�EXLOW�LQ�3HUO�VFULSW�LQWHUSUHWHU�

7KH�WLPLQJ�GLDJUDP�HGLWRU�LV�DQ�REMHFW�EDVHG�GUDZLQJ�HQYLURQPHQW��7KLV�PHDQV�\RX�ZLOO�EH�DEOH�WR�
H[WUDSRODWH�PRVW�IXQFWLRQV�LI�\RX�NQRZ�KRZ�WR�GR�VRPHWKLQJ�VLPLODU��)RU�LQVWDQFH��RQH�ZD\�WR�GHOHWH�
D�VLJQDO�LV�WR�VHOHFW�LW�E\�OHIW�FOLFNLQJ�RQ�WKH�VLJQDO�QDPH�WKHQ�SUHVVLQJ�WKH�GHOHWH�NH\�RQ�WKH�NH\ERDUG��
6LPLODUO\��WR�GHOHWH�D�GHOD\�REMHFW��VHOHFW�LW�ZLWK�WKH�OHIW�PRXVH�EXWWRQ�DQG�SUHVV�WKH�GHOHWH�NH\�

7KH�7DEOH�RI�&RQWHQWV�ZLOO�KHOS�\RX�ORFDWH�PRUH�DGYDQFHG�IXQFWLRQV��7DNH�VRPH�WLPH�WR�GUDZ�VLJ�
QDOV��SUHVV�DOO�WKH�EXWWRQV��ORRN�WKURXJK�DOO�WKH�PHQXV��DQG�ZRUN�WKURXJK�WKH�WXWRULDOV��%HIRUH�EHJLQ�
QLQJ�D�UHDO�GHVLJQ�\RX�VKRXOG�UHDG�6WDUWLQJ�D�1HZ�'HVLJQ�LQ�RUGHU�WR�RSWLPDOO\�VHW�XS�\RXU�SURMHFW�
ILOHV��



,QWURGXFWLRQ�����
6WDUWLQJ�D�1HZ�'HVLJQ
:KHQ�VWDUWLQJ�D�QHZ�GHVLJQ��LW�LV�LPSRUWDQW�WR�VHW�XS�\RXU�SURMHFW�FRUUHFWO\��%HIRUH�GHVLJQLQJ��ZH�
UHFRPPHQG�WKH�IROORZLQJ�DFWLRQV�

���'HWHUPLQH�WKH�'LVSOD\�7LPH�8QLW�DQG�%DVH�7LPH�8QLW�IRU�WKH�FXUUHQW�SURMHFW��7KH�'LVSOD\�7LPH�
8QLW�VHWV�WKH�XQLWV�IRU�HQWHULQJ�DQG�GLVSOD\LQJ�WLPH�YDOXHV��7KH�%DVH�7LPH�8QLW�FRQWUROV�WKH�WLPH�
UHVROXWLRQ�RI�WKH�GHVLJQ��DQG�LW�LV�XVXDOO\�DQ�RUGHU�RI�PDJQLWXGH�ORZHU�WKDQ�WKH�'LVSOD\�7LPH�8QLW��
,I�\RX�QRUPDOO\�XVH�QDQRVHFRQGV��WKHQ�D�JRRG�%DVH�7LPH�8QLW�LV�SLFRVHFRQGV��7KH�QH[W�VHFWLRQ�GH�
VFULEHV�%DVH�DQG�'LVSOD\�7LPH�8QLWV�

���'HFLGH�LI�\RX�ZLOO�EH�XVLQJ�D�IRUPDO�OLEUDU\�VWUXFWXUH��

��,I�\RX�DUH�XVLQJ�D�IRUPDO�OLEUDU\�VWUXFWXUH��WKHQ�GHFLGH�RQ�PDFUR�DQG�OLEUDU\�QDPHV��FRQILJXUH�
WKH�OLEUDU\�VHDUFK�OLVW��DQG�PDNH�\RXU�OLEUDULHV��&KDSWHU����DQG�WKH�3DUDPHWHU�/LEUDULHV�WX�
WRULDO�GHVFULEH�WKLV�SURFHGXUH�

��,I�\RX�DUH�QRW�XVLQJ�D�IRUPDO�OLEUDU\�VWUXFWXUH��WKHQ�GHFLGH�ZKDW�W\SHV�RI�IUHH�SDUDPHWHUV�\RX�
ZLOO�QHHG�WR�UHSUHVHQW�FRPPRQ�SDUWV�LQ�\RXU�GHVLJQ��(LWKHU�W\SH�WKHVH�LQ�RU�H[WUDFW�WKHP�
IURP�ROGHU�SURMHFWV�XVLQJ�WKH�/LEUDULHV�!�6DYH�)UHH�3DUDPHWHUV�$V�/LEUDU\�PHQX�RSWLRQ��
&KDSWHU���FRYHUV�WKH�XVH�RI�IUHH�SDUDPHWHUV�

���$GG�DOO�FORFNV�ZLWK�FRUUHFW�SHULRG�DQG�GXW\�F\FOH��,I�\RX�HQFRXQWHU�FORFN�IUHTXHQF\�URXQGLQJ�HU�
URUV�WKHQ�ORZHU�WKH�%DVH�7LPH�8QLW�

���$GG�HYHU\WKLQJ�HOVH��VLJQDOV��SDUDPHWHUV��HWF���

%DVH�DQG�'LVSOD\�7LPH�8QLWV

7KH�SURJUDP�KDV�D�OLPLW�RI�DSSUR[LPDWHO\�WKUHH�WULOOLRQ�WLPH�XQLWV��YDU\LQJ�ZLWK�VFUHHQ�UHVROXWLRQ�
DQG�VL]H���7KH�%DVH�7LPH�8QLW�VHWV�WKH�VPDOOHVW�DPRXQW�RI�WLPH�WKDW�FDQ�EH�UHSUHVHQWHG�LQ�WKH�SUR�
JUDP��7KH�'LVSOD\�7LPH�8QLW�VHWV�WKH�XQLWV�RI�DOO�WLPHV�GLVSOD\HG�DQG�HQWHUHG��

1RUPDOO\�WKH�EDVH�WLPH�XQLW�LV�D�PDJQLWXGH�VPDOOHU�WKDQ�WKH�GLVSOD\�WLPH�XQLW��7KLV�JLYHV�\RX�WKH�
DELOLW\�WR�VSHFLI\�H[DFW�YDOXHV�ZKLOH�DOORZLQJ�PRVW�RWKHU�QXPEHUV�WR�EH�HQWHUHG�DW�D�FRQYHQLHQW�OHYHO�

7R�VHW�WKH�%DVH�7LPH�8QLW�

��&KRRVH�WKH�2SWLRQV�!�%DVH�7LPH�8QLW�PHQX�LWHP��7KLV�ZLOO�GLVSOD\�WKH�%DVH�7LPH�8QLW�GLDORJ�
ER[�

��6HOHFW�WKH�QHZ�EDVH�WLPH�XQLW�E\�FOLFNLQJ�WKH�SURSHU�UDGLR�EXWWRQ��IV��SV��QV��XV��PV��

��1H[W��GHFLGH�KRZ�WKH�H[LVWLQJ�YDOXHV�LQ�WKH�SURMHFW�ZLOO�FRQYHUW�WR�WKH�QHZ�EDVH�WLPH�XQLW��)RU�
H[DPSOH��LI�\RX�FKDQJH�IURP�QV�WR�SV�WKHQ��.HHS�$OO�7LPHV�PDNHV�DQ�H[LVWLQJ��QV�LQWR�
����SV��WKH�VDPH�WLPH�YDOXH���6FDOH�$OO�7LPHV�GRHV�QRW�FKDQJH�WKH�QXPEHUV�EXW�LW�FKDQJHV�
WKHLU�PHDQLQJ���QV�ZLOO�QRZ�EHFRPH��SV���6FDOH�3DUP�7LPHV��.HHS�6LJQDO�7LPHV�LV�D�
FRPELQDWLRQ�RI�WKH�RWKHU�WZR�PHWKRGV��



�����,QWURGXFWLRQ
��&OLFN�WKH�2.�EXWWRQ�WR�PDNH�WKH�FKDQJHV�

7R�VHW�WKH�'LVSOD\�7LPH�8QLW�

��&KRRVH�WKH�2SWLRQV�!�'LVSOD\�8QLW�PHQX�LWHP��7KLV�ZLOO�GLVSOD\�D�VXEPHQX�RI�GLVSOD\�WLPH�
XQLWV��7KH�FKHFNHG�WLPH�LV�WKH�FXUUHQW�'LVSOD\�7LPH�8QLW���'HIDXOW�LV�QV� �QDQRVHFRQGV��

��&OLFN�RQ�D�WLPH�XQLW�WR�PDNH�LW�WKH�QHZ�'LVSOD\�7LPH�8QLW��



&KDSWHU����6LJQDOV�DQG�:DYHIRUPV�����
6LJQDOV�DQG�GUDZQ�ZDYHIRUPV�DUH�WKH�VLPSOHVW�IRUP�RI�VLJQDOV�WKDW�PDNH�XS�WLPLQJ�GLDJUDPV��/DWHU�
FKDSWHUV�FRYHU�PRUH�DGYDQFHG�VLJQDO�W\SHV�ZKLFK�FDOFXODWH�WKHLU�RZQ�ZDYHIRUPV�RU�GLVSOD\�VSHFLDO�
L]HG�LQIRUPDWLRQ��

��&ORFNV��UHSHWLWLYH�ZDYHIRUPV�WKDW�GUDZ�WKHPVHOYHV��DUH�FRYHUHG�LQ�&KDSWHU����&ORFNV�

��*URXS�%XVHV�DQG�9LUWXDO�%XVHV��VLJQDOV�ZKLFK�GLVSOD\�WKH�YDOXHV�RI�WKHLU�PHPEHU�VLJQDOV��
DUH�FRYHUHG�LQ�&KDSWHU����*URXS�%XVHV�DQG�9LUWXDO�%XVHV�

��6LPXODWHG�6LJQDOV�ZKLFK�FDOFXODWH�WKHLU�ZDYHIRUPV�EDVHG�RQ�%RROHDQ�HTXDWLRQV��UHJLVWHUHG�
ORJLF��DQG�EHKDYLRUDO�+'/�FRGH�DUH�FRYHUHG�LQ�&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ��

7KH�IROORZLQJ�IXQFWLRQV�FRYHU�DGGLQJ�VLJQDOV��HGLWLQJ�VLJQDO�SURSHUWLHV��DQG�GUDZLQJ�ZDYHIRUPV�

����$GGLQJ�DQG�'HOHWLQJ�6LJQDOV

7R�DGG�D�QHZ�VLJQDO����

��/HIW�PRXVH�FOLFN�RQ�WKH�$GG�6LJQDO�EXWWRQ�

7R�GHOHWH�D�VLJQDO�RU�PXOWLSOH�VLJQDOV��

��6HOHFW�WKH�VLJQDO�QDPHV�E\�OHIW�FOLFNLQJ�RQ�WKHP��$�VHOHFWHG�VLJQDO
V�QDPH�LV�KLJKOLJKWHG�

��7KHQ�SUHVV�WKH�GHOHWH�NH\�RQ�WKH�NH\ERDUG�RU�VHOHFW�WKH�(GLW�!�'HOHWH�PHQX�RSWLRQ��

1RWH��:KHQ�D�VLJQDO�LV�GHOHWHG��DQ\�SDUDPHWHUV�RU�WH[W�FRQQHFWHG�WR�LW�DUH�DOVR�GHOHWHG��,I�\RX�PDNH�
D�PLVWDNH�GHOHWLQJ��\RX�PD\�XQGR�WKH�GHOHWH�E\�FKRRVLQJ�WKH�(GLW�!�8QGR�RU�(GLW�!�8QGR�'HOHWH�
PHQX�LWHP��

����(GLWLQJ�6LJQDO�3URSHUWLHV

7R�HGLW�VLJQDO�SURSHUWLHV��QDPH��%RROHDQ�HTXDWLRQ��H[SRUW��GLUHFWLRQ��DQG�W\SH�����

��'RXEOH�OHIW�FOLFN�RQ�WKH�VLJQDO�QDPH�WR�RSHQ�XS�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

��(QWHU�WKH�QHZ�GDWD�DQG�FOLFN�2.�WR�FORVH�WKH�GLDORJ�

1RWH��7KH�SURSHUWLHV�RI�VHYHUDO�VLJQDOV�FDQ�EH�HGLWHG�DW�WKH�VDPH�WLPH�E\�VHOHFWLQJ�WKH�VLJQDOV�WKHQ�
ULJKW�FOLFNLQJ�LQ�WKH�/DEHO�ZLQGRZ�DQG�VHOHFW�WKH�PHQX�RSWLRQ�(GLW�6HOHFWHG�6LJQDO�V��IURP�WKH�FRQ�
WH[W�PHQX�

7KHUH�DUH�IRXU�VHFWLRQV�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ER[��6HH�)LJXUH�����RQ�WKH�IROORZLQJ�SDJH��

���1DPH�6HFWLRQ��7KHUH�ZLOO�EH�D�YDOLG�GHIDXOW�QDPH�DOUHDG\�LQ�WKH�HGLW�ER[��1DPHV�PXVW�EH�DW�OHDVW�
RQH�FKDUDFWHU�ORQJ��QR�VSDFHV�DUH�DOORZHG���6LJQDO�QDPHV�EHJLQQLQJ�ZLWK������DUH�UHVHUYHG�IRU�LQ�



�����&KDSWHU����6LJQDOV�DQG�:DYHIRUPV
WHUQDO�XVH��6LJQDO�QDPHV�VKRXOG�QRW�EHJLQ�ZLWK�D�GLJLW�RU�FRQWDLQ�PDWKHPDWLFDO�RSHUDWRUV��6LJQDO�
QDPHV�VKRXOG�QRW�EH�WKH�VDPH�DV�FRPPRQ�%RROHDQ�RSHUDWRUV��

$FWLYH�/RZ�1DPH�&KHFNER[��,I�FKHFNHG��WKH�QDPH��RI�WKH�VLJQDO�LV�DSSHQGHG�ZLWK�D��%$5�DQG�WKH�
VLJQDO�LV�GLVSOD\HG�ZLWK�D�EDU��OLQH��GUDZQ�RYHU�WKH�QDPH��,I�DQ�DFWLYH�ORZ�VLJQDO�LV�XVHG�LQ�WKH�HTXD�
WLRQ�RI�DQRWKHU�VLJQDO��WKHQ�WKH�QDPH�RI�WKH�DFWLYH�ORZ�VLJQDO�LV�QDPH�%$5�

$QDORJ�3URSHUWLHV�EXWWRQ��2SHQV�WKH�$QD�
ORJ�3URSHUWLHV�GLDORJ�ZKLFK�OHWV�\RX�VHW�WKH�
ORJLF�YROWDJH�OHYHOV�DQG�ULVH�IDOO�WLPHV�XVHG�E\�
WKH�63,&(�RXWSXW�IHDWXUH��7KHUH�LV�DOVR�D�
3URSHUWLHV�EXWWRQ�WKDW�RSHQV�WKH�JHQHUDO�2E�
MHFW�3URSHUWLHV�GLDORJ�ER[��7KLV�LV�DQ�DG�
YDQFHG�IHDWXUH�WKDW�LV�DYDLODEOH�WR�XVHUV�
ZULWLQJ�3HUO�VFULSWV�WR�VXSSRUW�WKH�VWRUDJH�HG�
LWLQJ�RI�XVHU�GHILQHG�DWWULEXWHV�DWWDFKHG�WR�
:DYH)RUPHU�REMHFWV��)RU�PRUH�LQIRUPDWLRQ�
UHDG�&KDSWHU�����2EMHFW�3URSHUWLHV�

*ULG�/LQH�%XWWRQ��2SHQV�WKH�*ULG�2SWLRQV�
GLDORJ��ZKLFK�VSHFLILHV�KRZ�WR�GUDZ�YHUWLFDO�
OLQHV�IURP�WKH�VLJQDO�HGJHV�

���/RJLF�:L]DUG�6HFWLRQ��,Q�:DYH)RUPHU�
3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR��D�
VLJQDO�FDQ�EH�GHVFULEHG�DV�D�UHJLVWHUHG�%RRO�
HDQ�HTXDWLRQ�RI�RWKHU�VLJQDOV��6SHFLI\�WKH�
%RROHDQ�HTXDWLRQ��WLPLQJ�LQIRUPDWLRQ��DQG�
UHJLVWHU�W\SH�XVLQJ�WKLV�GLDORJ��&OLFN�RQ�WKH�
6LPXODWH�2QFH�EXWWRQ�WR�VHH�WKH�UHVXOWV��
&KRRVH�WKH�6LPXODWH�UDGLR�EXWWRQ�IRU�DXWR�
PDWLF�UHVLPXODWLRQ��7KH�'ULYH�VWDWH�LV�WKH�GH�
IDXOW�VWDWH�IRU�VLJQDOV�DQG�LV�XVHG�WR�GHVFULEH�
VLJQDOV�WKDW�DUH�GUDZQ�E\�WKH�XVHU��7KH�:DWFK�
VWDWH�LV�XVHG�WR�YLHZ�VLJQDOV�HPEHGGHG�LQ�H[�
WHUQDO�PRGHOV��)RU�PRUH�LQIRUPDWLRQ�UHDG�
&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ�

���7HPSRUDO�(TXDWLRQ�6HFWLRQ��$�VLJQDO¶V�
ZDYHIRUP�FDQ�EH�JHQHUDWHG�XVLQJ�D�7HPSRUDO�(TXDWLRQ�DQG�DXWRPDWLFDOO\�ODEHOHG�XVLQJ�D�/DEHO�
ZDYHIRUP�HTXDWLRQ��)RU�PRUH�LQIRUPDWLRQ�UHDG�&KDSWHU�����:DYHIRUP�(TXDWLRQ�*HQHUDWLRQ�

���([SRUW�3URSHUWLHV�6HFWLRQ��7KHVH�SURSHUWLHV�DIIHFW�KRZ�:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�
7HVW%HQFKHU�3UR�H[SRUW�VLJQDOV��7KH\�DOVR�DIIHFW�KRZ�D�VLJQDO¶V�YDOXHV�DUH�GLVSOD\HG�



&KDSWHU����6LJQDOV�DQG�:DYHIRUPV�����
��([SRUW�6LJQDO�FKHFN�ER[�GHWHUPLQHV�ZKHWKHU�RU�QRW�D�VLJQDO�ZLOO�EH�H[SRUWHG�WR�VWLPXOXV�DQG�
WHVW�EHQFK�ILOHV�

��$QDORJ�'LVSOD\��7KLV�FKHFNER[�LV�XVHG�WR�GHWHUPLQH�LV�WKH�VHOHFWHG�VLJQDO�ZLOO�EH�GLVSOD\HG�
DV�DQ�DQDORJ�VLJQDO�RU�QRW�

��'LUHFWLRQ��8VHG�IRU�H[SRUWLQJ�9+'/�RU�9HULORJ�FRGH��6HH�WKH�7HVW%HQFKHU�SUR�PDQXDO�IRU�
PRUH�LQIRUPDWLRQ�

��6L]H�5DWLR��8VHG�WR�GHWHUPLQH�WKH�GLVSOD\�KHLJKW�RI�WKH�VLJQDO�

��9+'/��DQG�9HULORJ��'HWHUPLQH�WKH�+'/�W\SH�RI�WKH�VLJQDO��H�J��VWGBORJLF��LQWHJHU��ZLUH�������
7KH�XVHU�FDQ�DOVR�HQWHU�D�QHZ�W\SH�LQWR�WKH�GURS�GRZQ�HGLW�ER[��7KH�9+'/�DQG�9HULORJ�
KLVWRU\�OLVWV�FDQ�EH�UHDUUDQJHG�E\�HGLWLQJ�WKH�LQL�ILOH��WLPLQJ�LQL�IRU�7LPLQJ�'LDJUDPPHU�
3UR��ZDYHIRUP�LQL�IRU�:DYH)RUPHU�3UR��DQG�WEHQFK�LQL�IRU�7HVW%HQFKHU�3UR��ORFDWHG�LQ�
WKH�:LQGRZV�GLUHFWRU\��%H�VXUH�WKH�SURJUDP�LV�QRW�UXQQLQJ�ZKHQ�\RX�HGLW�LWV�LQL�ILOH�

��%XV�06%�DQG�/6%��'HWHUPLQH�WKH�ELW�VL]H�RI�WKH�VLJQDO��$�VLQJOH�ELW�VLJQDO�LV��������7KLV�LV�
XVHG�E\�WKH�,QWHUDFWLYH�+'/�6LPXODWRU�WR�GHWHUPLQH�WKH�UHVXOW�RI�PXOWL�ELW�RSHUDWLRQV��7KLV�
LV�DOVR�XVHG�GXULQJ�WKH�H[SRUW�RI�9+'/�RU�9HULORJ�VWLPXOXV�ILOHV�DQG�WHVW�EHQFKHV�WR�GHWHU�
PLQH�KRZ�WR�LQLWLDOL]H�WKH�VLJQDO�LQ�WKH�+'/�PRGHO��

��5DGL[��'HWHUPLQHV�WKH�EDVH�LQ�ZKLFK�VLJQDO�YDOXHV�DUH�GLVSOD\HG�

����'UDZLQJ�:DYHIRUPV

7KH�WLPLQJ�GLDJUDP�HGLWRU�LV�DOZD\V�LQ�GUDZLQJ�PRGH��7R�GUDZ�WKH�ZDYHIRUP�RI�D�VLJQDO��

��3ODFH�WKH�PRXVH�FXUVRU�LQVLGH�WKH�'LDJUDP�ZLQGRZ�DW�WKH�VDPH�YHUWLFDO�URZ�DV�WKH�VLJQDO�QDPH�

��3UHVV�GRZQ�RQ�WKH�OHIW�PRXVH�EXWWRQ��7KLV�GUDZV�D�ZDYHIRUP�IURP�WKH�HQG�RI�WKH�VLJQDO�WR�WKH�
PRXVH�FXUVRU��7KH�W\SH�RI�ZDYHIRUP�GUDZQ�LV�GHWHUPLQHG�E\�WKH�UHG�VWDWH�EXWWRQ�RQ�WKH�
EXWWRQ�EDU��VHH�EHORZ�IRU�PRUH�LQIRUPDWLRQ�RQ�WKH�VWDWH�EXWWRQV���

��0RYH�WKH�PRXVH�WR�WKH�ULJKW�DQG�FOLFN�DJDLQ�WR�GUDZ�DQRWKHU�VHJPHQW�

7KH�VWDWH�EXWWRQV�DUH�WKH�EXWWRQV�ZLWK�ZDYHIRUPV�GUDZQ�RQ�WKHLU�IDFHV�ORFDWHG�RQ�WKH�EXWWRQ�EDU��
+,*+��/2:��75,VWDWH��9$/LG��,19DOLG��:+,�ZHDN�KLJK��DQG�:/2�ZHDN�ORZ��:KHQ�D�VWDWH�EXWWRQ�
LV�DFWLYDWHG��LW�LV�SXVKHG�LQ�DQG�FRORUHG�UHG��7KH�DFWLYH�VWDWH�ZLOO�EH�WKH�W\SH�RI�ZDYHIRUP�WKDW�LV�
GUDZQ�QH[W��7R�DFWLYDWH�D�VWDWH�EXWWRQ��OHIW�FOLFN�RQ�LW�

7KH�VWDWH�EXWWRQV�DXWRPDWLFDOO\�WRJJOH�EHWZHHQ�WKH�WZR�PRVW�UHFHQWO\�DFWLYDWHG�VWDWHV��7KH�VWDWH�ZLWK�
WKH�VPDOO�UHG��7��DERYH�WKH�QDPH�ZLOO�EH�WKH�WRJJOH�VWDWH��7KH�LQLWLDO�DFWLYH�VWDWH�LV�+,*+�DQG�WKH�
LQLWLDO�WRJJOH�VWDWH�LV�/2:�

)LJXUH������6WDWH�EXWWRQV�



�����&KDSWHU����6LJQDOV�DQG�:DYHIRUPV
:KHQ�\RX�GUDZ�VLJQDOV�XVLQJ�WKH�PRXVH��WKH�VLJQDO�HGJHV�DUH�DXWRPDWLFDOO\�DOLJQHG�WR�WKH�FORVHVW�
HGJH�JULG�WLPH��7KH�HGJH�JULG�FDQ�EH�FRQWUROOHG�IURP�WKH�2SWLRQV�!�*ULG�6HWWLQJV�PHQX�LWHP�

����(GLWLQJ�:DYHIRUPV�ZLWK�WKH�0RXVH

7KHUH�DUH�ILYH�PRXVH�HGLWLQJ�WHFKQLTXHV�XVHG�WR�PRGLI\�H[LVWLQJ�ZDYHIRUPV��7KH�ILUVW�WZR�WHFK�
QLTXHV�DFW�RQ�VLJQDO�WUDQVLWLRQV��

���'UDJ�DQG�'URS�D�VLJQDO�WUDQVLWLRQ�

��/HIW�FOLFN�RQ�D�VLJQDO�WUDQVLWLRQ�DQG�GUDJ�LW�WR�WKH�GHVLUHG�ORFDWLRQ��

��1RWH��,I�\RX�WU\�WR�GUDJ�D�WUDQVLWLRQ�SDVW�D�VHFRQG�WUDQVLWLRQ�\RX�ZLOO�HQG�XS�SXVKLQJ�WKH�VHFRQG�
WUDQVLWLRQ�XQOHVV�LW�LV�IL[HG�E\�D�GHOD\�SDUDPHWHU�RU�LW�LV�ORFNHG�LQ�WKH�(GJH�3URSHUWLHV�GLDORJ�
ER[��:KHQ�VHYHUDO�WUDQVLWLRQV�DUH�VTXHH]HG�WRJHWKHU�WKH\�ORRN�PXFK�WKLFNHU�WKDQ�D�QRUPDO�
WUDQVLWLRQ�

���'UDJ�DQG�'URS�JURXSV�RI�VLJQDO�WUDQVLWLRQV�XVLQJ��6KLIW!�DQG��&WUO!��

��+ROG�GRZQ��6KLIW!�RU��&WUO!�ZKLOH�GUDJJLQJ�D�WUDQVLWLRQ��7KLV�FDXVHV�DOO�WKH�WUDQVLWLRQV�WR�WKH�
ULJKW�RU�OHIW��UHVSHFWLYHO\��RI�WKH�VHOHFWHG�WUDQVLWLRQ�WR�PRYH�ZLWK�WKH�VHOHFWHG�HGJH�

��1RWH��+ROGLQJ�GRZQ�ERWK�NH\V�FDXVHV�DOO�WKH�HGJHV�RQ�WKH�HQWLUH�VLJQDO�WR�PRYH�

7KH�RWKHU�WKUHH�WHFKQLTXHV�DOO�DFW�RQ�VLJQDO�VHJPHQWV��WKH�ZDYHIRUPV�EHWZHHQ�DQ\�WZR�FRQVHFXWLYH�
VLJQDO�WUDQVLWLRQV���7R�FKRRVH�WKH�VHJPHQW�WR�RSHUDWH�RQ��OHIW�FOLFN�RQ�LW��$�VHOHFWHG�VHJPHQW�ZLOO�KDYH�
D�KLJKOLJKWHG�ER[�GUDZQ�DURXQG�LW��,I�\RX�WU\�WR�VHOHFW�D�QDUURZ�VHJPHQW�DQG�RQH�RI�WKH�WUDQVLWLRQV�
JHWV�VHOHFWHG��ZLGHQ�WKH�VHJPHQW�E\�FOLFNLQJ�WKH�=RRP�,Q�EXWWRQ��ZKLFK�LV�ORFDWHG�RQ�WKH�ULJKW�KDQG�
FRUQHU�RI�WKH�EXWWRQ�EDU��7R�LQVHUW��FKDQJH��RU�GHOHWH�D�VHJPHQW�

���&OLFN�DQG�'UDJ�WR�LQVHUW�D�VHJPHQW�LQWR�D�ZDYHIRUP��

��/HIW�FOLFN�LQ�WKH�PLGGOH�RI�D�ZLGH�VHJPHQW��IRU�WKLV�RSHUDWLRQ�WR�ZRUN�WKH�VHJPHQW�PXVW�EH�
ZLGH�HQRXJK�WR�EH�VHOHFWHG��

��'UDJ�WR�WKH�ULJKW�DQG�WKHQ�UHOHDVH�WKH�PRXVH��$�QHZ�VHJPHQW�ZLOO�EH�DGGHG�LQ�WKH�PLGGOH�RI�
WKH�RULJLQDO�VHJPHQW�

���&KDQJH�D�VHJPHQW
V�JUDSKLFDO�VWDWH�E\�VHOHFWLQJ�LW�DQG�WKHQ�SUHVVLQJ�D�VWDWH�EXWWRQ��

��/HIW�FOLFN�LQ�WKH�PLGGOH�RI�WKH�VHJPHQW�WR�VHOHFW�LW��

��/HIW�FOLFN�RQ�D�VWDWH�EXWWRQ�WR�DSSO\�WKDW�JUDSKLFDO�VWDWH�WR�WKH�VHJPHQW��6WDWH�EXWWRQV�DUH�WKH�
EXWWRQV�ZLWK�WKH�ZDYHIRUPV�GUDZQ�RQ�WKHP��VHH�)LJXUH������

��1RWH��,I�\RX�FKDQJH�WKH�OHYHO�RI�WKH�VHJPHQW�WR�WKH�VDPH�OHYHO�DV�DQ�DGMDFHQW�VHFWLRQ��WKH�WUDQ�
VLWLRQ�EHWZHHQ�WKHP�ZLOO�WXUQ�UHG��7KLV�WUDQVLWLRQ�FDQ�WKHQ�EH�GHOHWHG�LI�QHFHVVDU\�

���'HOHWH�D�VHJPHQW�E\�VHOHFWLQJ�LW�DQG�WKHQ�SUHVVLQJ�WKH�'HOHWH�NH\��



&KDSWHU����6LJQDOV�DQG�:DYHIRUPV�����
��/HIW�FOLFN�LQ�WKH�PLGGOH�RI�WKH�VHJPHQW�WR�VHOHFW�LW��

��3UHVV�WKH�GHOHWH�NH\�RQ�WKH�NH\ERDUG�

7KHVH�WHFKQLTXHV�ZLOO�RQO\�ZRUN�RQ�VLJQDOV�WKDW�DUH�GUDZQ��7KH\�ZLOO�QRW�ZRUN�RQ�JHQHUDWHG�VLJQDOV�
OLNH�FORFNV�DQG�VLPXODWHG��EOXH��VLJQDOV�WKDW�DUH�FRYHUHG�LQ�ODWHU�FKDSWHUV��

����(GLWLQJ�:DYHIRUPV�XVLQJ�'LDORJV

1RUPDOO\�PRVW�ZDYHIRUP�HGLWLQJ�LV�SHUIRUPHG�XVLQJ�WKH�PRXVH��KRZHYHU�HGJH�PDQLSXODWLRQ�DQG�
VWDWH�YDOXHV�FDQ�EH�HGLWHG�XVLQJ�GLDORJV��'LDORJ�HGLWLQJ�SURYLGHV�DQ�LQWHUIDFH�IRU�PDNLQJ�SUHFLVH�
FKDQJHV�WR�D�VLJQDO
V�ZDYHIRUP��

���0RYLQJ�DQG�/RFNLQJ�(GJHV��(GJHV�FDQ�EH�PRYHG�RU�ORFNHG�XVLQJ�WKH�(GJH�3URSHUWLHV�GLDORJ��
&KDSWHU����7LPLQJ�$QDO\VLV�DQG�7LPH�)RUPXODV�GLVFXVVHV�WKH�WLPLQJ�DQDO\VLV�IHDWXUHV�RI�WKLV�GLDORJ��
7R�HGLW�D�VLJQDO
V�HGJH�

��'RXEOH�FOLFN�RQ�DQ�HGJH�RI�WKH�VLJQDO�WUDQVLWLRQ�WR�RSHQ�WKH�(GJH�3URSHUWLHV�GLDORJ�

��7R�PRYH�DQ�HGJH��HQWHU�D�QHZ�PLQ�RU�PD[�WLPH�WKHQ�FOLFN�WKH�2.�EXWWRQ�

��7R�ORFN�DQ�HGJH�VR�WKDW�LW�FDQQRW�EH�PRYHG��FKHFN�WKH�/RFNHG�FKHFNER[�

���$GGLQJ�D�9LUWXDO�VWDWH�WR�D�6HJPHQW��,Q�DGGLWLRQ�WR�WKH�VHYHQ�JUDSKLFDO�VWDWHV��D�YLUWXDO�GDWD�YDO�
XH�FDQ�EH�DGGHG�WR�D�VHJPHQW�XVLQJ�WKH�(GLW�%XV�6WDWH�GLDORJ��7R�DGG�D�YLUWXDO�VWDWH�WR�D�VHJPHQW�

��'RXEOH�FOLFN�RQ�WKH�PLGGOH�RI�D�VHJPHQW�WR�RSHQ�WKH�(GLW�%XV�6WDWH�GLDORJ�

��7\SH�D�QHZ�YDOXH�LQWR�WKH�9LUWXDO�HGLW�ER[��$�YDOXH�FDQ�
EH�DQ\�FKDUDFWHU�VWULQJ�OLNH���YDOLG�GDWD����EOXH���RU�
�)�$��

��1RWH��7KH�(GLW�%XV�6WDWH�GLDORJ�LV�PRGHOHVV�VR�\RX�GR�QRW�
KDYH�WR�FORVH�LW�WR�FRQWLQXH�WR�GR�RWKHU�HGLWLQJ�IXQF�
WLRQV��(DFK�WLPH�\RX�VHOHFW�D�VHJPHQW��WKDW�VHJPHQW
V�
LQIRUPDWLRQ�LV�GLVSOD\HG�LQ�WKH�GLDORJ��7KLV�PDNHV�LW�
HDV\�WR�FKDQJH�VHYHUDO�VHJPHQWV�DW�RQH�WLPH��,I�WKH�GL�
DORJ�JHWV�LQ�\RXU�ZD\��\RX�FDQ�FORVH�LW�RU�UROO�LW�XS�E\�
SUHVVLQJ�WKH�PLQLPL]H�EXWWRQ�RQ�WKH�GLDORJ�ZLQGRZ�
EDU�

����(GLWLQJ�:DYHIRUP�(GJHV�IURP�DQ�(TXDWLRQ

<RX�FDQ�HGLW�WKH�HGJHV�RI�D�JLYHQ�VLJQDO�RU�JURXS�RI�VLJQDOV�XVLQJ�WKH�(GLW�:DYHIRUP�(GJHV�GLDORJ��
7KLV�IHDWXUH�ZRUNV�IRU�DOO�VLJQDOV�H[FHSW�FORFNV��XVH�WKH�&ORFN�3URSHUWLHV�GLDORJ�WR�HGLW�WKHVH��DQG�
JURXS�EXVHV��$OO�RI�WKH�HGJHV�RI�WKH�VHOHFWHG�VLJQDOV�WKDW�IDOO�ZLWKLQ�D�VSHFLILHG�WLPH�UDQJH�ZLOO�EH�
HGLWHG�DFFRUGLQJ�WR�WKH�HTXDWLRQ�SURYLGHG��%\�GHIDXOW��WKH�WLPH�UDQJH�EHJLQV�DW�WKH�EHJLQQLQJ�RI�WKH�
GLDJUDP�DQG�HQGV�ZLWK�WKH�ODVW�VLJQDO�HGJH�



�����&KDSWHU����6LJQDOV�DQG�:DYHIRUPV
7R�(GLW�:DYHIRUP�(GJHV�

��6HOHFW�WKH�(GLW�!�(GLW�:DYHIRUP�(GJHV�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�(GLW�:DYHIRUP�(GJ�
HV�GLDORJ�

��6HOHFW�WKH�VLJQDOV�\RX�ZLVK�WR�PRGLI\�LQ�WKH�GLDJUDP�ZLQGRZ��1RWH��,I�QR�VLJQDOV�DUH�VHOHFWHG��
DOO�VLJQDOV�ZLOO�EH�PRGLILHG�H[FHSW�FORFNV�DQG�JURXS�EXVHV�

��6SHFLI\�WKH�WLPH�UDQJH�WR�PRGLI\�XVLQJ�WKH�)URP��DQG�7R�HGLW�ER[HV�

��(QWHU�WKH�HTXDWLRQ�WR�EH�XVHG�IRU�ZDYHIRUP�PRGLILFDWLRQ��7KH�YDULDEOH�WKDW�UHSUHVHQWV�WKH�FXU�
UHQW�WLPH�IRU�HDFK�HGJH�LV��WLPH��$Q�H[DPSOH�HTXDWLRQ�LV�

��WLPH����������

��3UHVV�WKH�$SSO\�EXWWRQ�WR�PRYH�WKH�ZDYHIRUP�HGJHV��7KLV�ZLOO�OHDYH�WKH�(GLW�:DYHIRUP�(GJHV�
GLDORJ�RSHQ�IRU�RWKHU�ZDYHIRUP�PRGLILFDWLRQV�
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��3UHVV�WKH�2.�EXWWRQ�WR�PRYH�WKH�ZDYHIRUP�HGJHV�DQG�FORVH�WKH�(GLW�:DYHIRUP�(GJHV�GLDORJ�

����0RYLQJ�6LJQDOV��'UDJ�DQG�'URS�

7R�PRYH�RQH�RU�PRUH�VLJQDOV�������

��/HIW�FOLFN�RQ�WKH�VLJQDO�QDPHV�WR�VHOHFW�WKHP��1RWH��7KH�RUGHU�WKDW�WKH�VLJQDOV�DUH�VHOHFWHG�ZLOO�
EH�WKHLU�QHZ�RUGHU�DIWHU�WKH�PRYH�

��3XW�WKH�PRXVH�FXUVRU�QHDU�WKH�YHU\�WRS�RU�ERWWRP�RI�DQ\�RI�WKH�VHOHFWHG�VLJQDO¶V�QDPHV��:KHQ�
WKH�PRXVH�FXUVRU�FKDQJHV�IURP�D�QRUPDO�DUURZ�WR�DQ�XS�GRZQ�GRXEOH�DUURZ��FOLFN�GRZQ�
DQG�KROG�WKH�OHIW�PRXVH�EXWWRQ��$�JUHHQ�EDU�ZLOO�DSSHDU��

��'UDJ�WKH�JUHHQ�EDU�WR�WKH�VLJQDO
V�QHZ�ORFDWLRQ��

��'URS�WKH�JUHHQ�EDU�E\�UHOHDVLQJ�WKH�OHIW�PRXVH�EXWWRQ�

����+LGLQJ�DQG�6KRZLQJ�+LGGHQ�6LJQDOV

+LGLQJ�D�VLJQDO�UHPRYHV�WKH�VLJQDO�DQG�DQ\�DWWDFKHG�SDUDPHWHUV�DQG�WH[W�IURP�WKH�VFUHHQ��EXW�QRW�
IURP�WKH�SURMHFW��'HOD\V��VHWXSV��DQG�KROGV�ZLOO�FRQWLQXH�WR�IXQFWLRQ��EXW�WLPLQJ�HUURUV�ZLOO�EH�VKRZQ�
RQO\�LQ�WKH�SDUDPHWHU�ZLQGRZ�

7KHUH�DUH�WZR�PHWKRGV�WKDW�FDQ�EH�XVHG�WR�KLGH�VLJQDOV��7KH�ILUVW�PHWKRG�ZRUNV�E\�KLGLQJ�VHOHFWHG�
VLJQDO�QDPHV��7KH�VHFRQG�PHWKRG�ZRUNV�E\�XVLQJ�ILOWHU�SDWWHUQV�WR�PDWFK�DJDLQVW�WKH�VLJQDO�QDPHV�
�WKLV�PHWKRG�LV�SDUWLFXODUO\�XVHIXO�LI�\RXU�SURMHFW�KDV�KXQGUHGV�RI�VLJQDOV���(DFK�KLGLQJ�PHWKRG�RS�
HUDWHV�LQGHSHQGHQWO\�VR�ERWK�PHWKRGV�FDQ�EH�XVHG�WR�KLGH�GLIIHUHQW�VLJQDOV�DW�WKH�VDPH�WLPH�

���7R�KLGH�RU�VKRZ�RQH�RU�PRUH�VLJQDOV�E\�VHOHFWLQJ�QDPHV���



&KDSWHU����6LJQDOV�DQG�:DYHIRUPV�����
��/HIW�FOLFN�RQ�WKH�VLJQDO�QDPHV�WR�VHOHFW�WKHP��

��6HOHFW�WKH�9LHZ�!�+LGH�6HOHFWHG�6LJQDOV�PHQX�RSWLRQ�WR�KLGH�WKH�VLJQDOV�

��8VH�WKH�9LHZ�!�6KRZ�+LGGHQ�6LJQDO�PHQX�RSWLRQ�WR�VKRZ�VLJQDOV�WKDW�ZHUH�KLGGHQ�XVLQJ�WKLV�
PHWKRG���7KLV�PHQX�EULQJV�XS�D�GLDORJ�ER[�WKDW�DOORZV�\RX�WR�VHOHFWLYHO\�XQKLGH�VLJQDOV�

���7R�KLGH�RU�VKRZ�VLJQDOV�XVLQJ�ILOWHU�SDWWHUQV�

��&KRRVH�WKH�9LHZ�!�)LOWHU�6LJQDOV�PHQX�RSWLRQ�WR�RSHQ�WKH�6LJQDO�)LOWHU�GLDORJ��7KLV�LV�D�PRG�
HOHVV�GLDORJ�WKDW�FDQ�EH�OHIW�RSHQ�ZKLOH�\RX�ZRUN�ZLWK�WKH�GLDJUDP�

��&KRRVH�HLWKHU�WKH�6KRZ�2QO\�RU�WKH�+LGH�UDGLR�EXWWRQ�WR�GHWHUPLQH�KRZ�WKH�ILOWHU�SDWWHUQV�DFW��
1RWH��LI�DW�VRPH�SRLQW�\RX�ZLVK�WR�VHH�DOO�WKH�VLJQDOV�WKDW�DUH�KLGGHQ�E\�WKH�SDWWHUQV��FKRRVH�
WKH�RSSRVLWH�UDGLR�EXWWRQ���

��(QWHU�D�ILOWHU�SDWWHUQ�LQ�WR�WKH�3DWWHUQ�HGLW�ER[��)RU�H[DPSOH��WKH�SDWWHUQ�&/.�ZRXOG�PDWFK�
VLJQDOV�QDPHG�&/.��DQG�&/.��

��3UHVV�WKH�$GG�EXWWRQ�WR�DFWLYDWH�WKH�SDWWHUQ��0XOWLSOH�SDWWHUQV�FDQ�EH�HQWHUHG��

��7R�GHOHWH�D�SDWWHUQ��VHOHFW�LW�DQG�SUHVV�WKH�'HOHWH�EXWWRQ��

5HODWHG�7RSLFV��6HOHFWLYHO\�KLGH�DOO�GHOD\V��VHWXSV��KROGV��RU�WH[W�E\�XQFKHFNLQJ�WKH�DSSURSULDWH�
PHQX�LWHP�LQ�WKH�9LHZ�0HQX��,W�LV�SRVVLEOH�WR�KLGH�LQGLYLGXDO�SDUDPHWHUV�E\�VHOHFWLQJ�WKH�SDUDPHWHU�
DQG�WKHQ�FKRRVLQJ�WKH�9LHZ�!�+LGH�3DUDPHWHU�PHQX�LWHP��

����%ORFN�&RS\�RI�:DYHIRUPV

<RX�FDQ�FRS\�DQG�SDVWH�VHFWLRQV�RI�ZDYHIRUPV�HLWKHU�RQWR��RYHUZULWH��RU�LQWR��LQVHUW��DQ\�VLJQDO�LQ�
WKH�GLDJUDP��:KHQ�D�ZDYHIRUP�VHFWLRQ�LV�FRSLHG�DQ\�DWWDFKPHQWV�LQ�WKDW�VHFWLRQ�DUH�DOVR�FRSLHG��WH[W�
REMHFWV��GHOD\V��VDPSOHV��HWF����

7R�FRS\�DQG�SDVWH�ZDYHIRUP�VHFWLRQV���

��6HOHFW�WKH�QDPHV�RI�WKH�VLJQDOV�WKDW�\RX�ZDQW�WR�FRS\��,I�QR�VLJQDOV�DUH�VHOHFWHG��WKH�%ORFN�&RS\�
FRPPDQG�ZLOO�VHOHFW�DOO�WKH�VLJQDOV�LQ�WKH�GLDJUDP��WKLV�LV�WKH�PRVW�FRPPRQ�XVDJH��

��&KRRVH�WKH�(GLW�!�%ORFN�&RS\�:DYHIRUPV�PHQX�RSWLRQ��7KLV�RSHQV�WKH�%ORFN�&RS\�:DYH�
IRUPV�GLDORJ�ER[��VHH�)LJXUH��������ZLWK�WKH�VHOHFWHG�VLJQDOV�GLVSOD\HG�LQ�WKH�&KDQJH�:DYH�
IRUP�'HVWLQDWLRQ�OLVW�ER[���

��,Q�WKH�GLDORJ��HQWHU�WKH�YDOXHV�WKDW�GHILQH�WKH�FRS\�DQG�SDVWH�

��&KRRVH�HLWKHU�7LPH�RU�&ORFN�F\FOH�IRU�WKH�EDVH�XQLWV�RI�WKH�GLDORJ��,I�\RX�DUH�FRS\LQJ�
MXVW�VLJQDOV��QR�FORFNV��WKHQ�WLPH�LV�WKH�GHIDXOW�EDVH�XQLW�RI�WKH�GLDORJ��,I�\RX�DUH�FRS\�
LQJ�SDUW�RI�D�FORFN�WKHQ�LW�LV�EHVW�WR�FKRRVH�D�FORFN�F\FOHV�EDVH�XQLW�DQG�FKRRVH�WKH�
FRSLHG�FORFN�DV�WKH�PDVWHU�FORFN��,I�\RX�FKRRVH�WLPH�ZKHQ�FRS\LQJ�FORFNV�WKH�



�����&KDSWHU����6LJQDOV�DQG�:DYHIRUPV
�HQGBWLPH���VWDUWBWLPH��PXVW�HTXDO�DQ�LQWHJUDO�QXPEHU�RI�FORFN�SHULRGV��DQG�WKH�
SODFHBDW�WLPH�PXVW�EH�DW�WKH�VDPH�FORFN�SHULRG�RIIVHW�DV�WKH�VWDUWBWLPH��

��6WDUW�DQG�(QG�GHILQH�WKH�WLPHV�RI�WKH�EORFN�FRS\��

��3ODFH�$W�LV�WKH�WLPH�WKDW�DW�ZKLFK�WKH�EORFN�ZLOO�EH�SDVWHG�

��7KH�,QVHUW�DQG�2YHUZULWH�UDGLR�EXWWRQV�GHWHUPLQH�ZKHWKHU�WKH�SDVWH�EORFN�ZLOO�EH�LQ�
VHUWHG�EH�LQWR�WKH�H[LVWLQJ�ZDYHIRUPV�RU�RYHUZULWH�WKRVH�ZDYHIRUPV�

��7KH�OLVW�ER[�DW�WKH�ERWWRP�RI�WKH�GLDORJ�GHWHUPLQHV�ZKLFK�VLJQDO�WKH�FRSLHG�ZDYHIRUPV�
ZLOO�EH�SDVWHG�LQWR��7R�FKDQJH�WKLV�PDSSLQJ��

���6HOHFW�D�OLQH�LQ�WKH�OLVW�ER[��7KLV�SODFHV�WKH�GHVWLQDWLRQ�VLJQDO�LQWR�WKH�GURS�GRZQ�
OLVW�ER[�RQ�WRS�RI�WKH�OLVW�ER[�

���&KRRVH�DQRWKHU�VLJQDO�IURP�WKH�GURS�GRZQ�OLVW�ER[��(DFK�GHVWLQDWLRQ�VLJQDO�FDQ�EH�
XVHG�RQO\�RQFH�SHU�FRS\�

��&OLFN�2.�WR�FRPSOHWH�WKH�FRS\�DQG�SDVWH�RSHUDWLRQ�

$OWHUQDWH�0HWKRG��7KH�%ORFN�&RS\�VWDUW�DQG�HQG�WLPHV�FDQ�EH�VHOHFWHG�XVLQJ�WKH�PRXVH��

��3ODFH�WKH�PRXVH�FXUVRU�LQ�WKH�WLPHOLQH�LQ�WKH�'LDJUDP�ZLQGRZ�DW�WKH�WLPH�ZKHUH�\RX�ZLVK�WR�
EHJLQ�WKH�EORFN�FRS\�RI�VLJQDOV�

��3UHVV�DQG�KROG�WKH��&WUO!�NH\�ZKLOH�FOLFNLQJ�DQG�GUDJJLQJ�WKH�PRXVH�WR�WKH�WLPH�ZKHUH�\RX�
ZLVK�WR�HQG�WKH�EORFN�FRS\�RI�VLJQDOV�

)LJXUH�����%ORFN�&RS\�:DYHIRUP�GLDORJ�ER[



&KDSWHU����6LJQDOV�DQG�:DYHIRUPV�����
���5HOHDVH�WKH�PRXVH�WKHQ�WKH��&WUO!�NH\�WR�RSHQ�WKH�%ORFN�&RS\�GLDORJ�ZLWK�WKH�VWDUW�DQG�HQG�
WLPHV�DOUHDG\�HQWHUHG�LQ�WKH�GLDORJ�

��$GMXVW�WKH�UHVW�RI�WKH�FRQWUROV�DQG�FOLFN�2.�WR�FRPSOHWH�WKH�RSHUDWLRQ�

7KH�%ORFN�&RS\�FRPPDQG�LV�YHU\�SRZHUIXO�DQG�FDQ�EH�XVHG�WR�SHUIRUP�PDQ\�GLIIHUHQW�IXQFWLRQV�
VXFK�DV�

��&RS\�'LDJUDP�&\FOHV��:KHQ�FRS\LQJ�UHDG�RU�ZULWH�F\FOHV�ZLWK�SDUDPHWHUV�DWWDFKHG�WR�
FORFNV��WKH�EHVW�UHVXOWV�DUH�DFKLHYHG�LI�WKH��HQGBWLPH���VWDUWBWLPH��HTXDOV�DQ�LQWHJUDO�QXPEHU�
RI�FORFN�F\FOHV�

��,QVHUW�WLPH�LQWR�WKH�PLGGOH�RI�DQ�H[LVWLQJ�GLDJUDP��$GG�VRPH�QHZ�VLJQDOV��ZLWK�QR�ZDYH�
IRUPV��DQG�EORFN�FRS\�WKH�QHZ�VLJQDOV�LQWR�WKH�H[LVWLQJ�GLDJUDP��7KH�HQG�WLPH�RI�WKH�EODQN�
VLJQDOV�GHILQHV�WKH�ZLGWK�RI�WKH�LQVHUWHG�VSDFH��

��&RS\�SDUDPHWHUV�DWWDFKHG�WR�FORFNV��:KHQ�SHUIRUPLQJ�WKH�FRS\��VHOHFW�WKH�FORFN�DQG�WKH�
VLJQDOV�WKDW�WKH�SDUDPHWHUV�DUH�DWWDFKHG�WR��$OVR�GHILQH�WKH�FRS\�EORFN�WR�EH�RQH�RU�PRUH�
FRPSOHWH�FORFN�SHULRGV�

�����&RS\LQJ�DQG�3DVWLQJ�6LJQDOV

<RX�FDQ�FRS\�DQG�SDVWH�VLJQDOV�WR�DQRWKHU�SODFH�LQ�WKH�FXUUHQW�WLPLQJ�GLDJUDP�RU�WR�DQRWKHU�WLPLQJ�
GLDJUDP�E\�XVLQJ�WKH�FOLSERDUG�DV�D�WHPSRUDU\�KROGLQJ�SODFH�

7R�FRS\�VLJQDOV����

��6HOHFW�WKH�VLJQDOV�E\�OHIW�FOLFNLQJ�RQ�WKH�VLJQDO�QDPH�V��

��&KRRVH�WKH�(GLW�!�&RS\�6LJQDOV�PHQX�RSWLRQ�RU�WKH��&WUO!�&�NH\ERDUG�VKRUWFXW��1RZ�WKH�
VLJQDOV�DQG�DQ\�REMHFWV�DWWDFKHG�WR�WKH�VLJQDO��WH[W�REMHFWV�DQG�SDUDPHWHUV�IRU�H[DPSOH��DUH�
FRSLHG�WR�WKH�FOLSERDUG��

7R�SDVWH�WKH�VLJQDOV�EDFN�LQWR�D�WLPLQJ�GLDJUDP�

��&KRRVH�WKH�(GLW�!�3DVWH�6LJQDOV�PHQX�RSWLRQ�RU�WKH��&WUO!�9�NH\ERDUG�VKRUWFXW��:KHQ�WKH�
VLJQDOV�DUH�UHDG�IURP�WKH�FOLSERDUG�WKH\�REH\�WKH�VDPH�UXOHV�DV�LI�WKH\�ZHUH�EHLQJ�PHUJHG�
IURP�D�GLIIHUHQW�ILOH�

1RWH��,I�\RX�ZDQW�WR�D�FRS\�D�SRUWLRQ�RI�WKH�ZDYHIRUPV��D�WLPH�VOLFH��RQ�RQH�RU�PRUH�VLJQDOV��XVH�WKH�
(GLW�!�%ORFN�&RS\�:DYHIRUPV�PHQX�RSWLRQ��,I�\RX�ZRXOG�OLNH�WR�DGG�D�SLHFH�RI�ZDYHIRUP�RQWR�
WKH�HQG�RI�D�VLJQDO��WKHQ�WKH�7HPSRUDO�(TXDWLRQ�IHDWXUH�FDQ�EH�XVHG�WR�GR�WKLV��$OVR��LI�\RX�ZDQW�WR�
VKLIW�VRPH�RU�DOO�WKH�HGJHV�LQ�D�VLJQDO�WKHQ�SUHVV��&WUO!�RU��6KLIW!�ZKLOH�GUDJJLQJ�DQ�HGJH�

�����&KDQJLQJ�WKH�$XWR�1DPH�*HQHUDWLRQ�6HWWLQJV�

6LJQDOV��FORFNV��EXVHV��GHOD\V��VHWXSV��DQG�KROGV�ZLOO�EH�DVVLJQHG�D�GHIDXOW�QDPH�PDGH�XS�RI�D�SUHIL[�
DQG�D�QXPEHU�ZKHQ�WKH\�DUH�FUHDWHG��6,*��&/.��%86��'��6��+���



�����&KDSWHU����6LJQDOV�DQG�:DYHIRUPV
7R�FKDQJH�WKH�SUHIL[�XVHG�

��5LJKW�PRXVH�FOLFN�RQ�WKH�PRGH�EXWWRQ�RU�WKH�EXWWRQ�WKDW�FUHDWHV�WKH�REMHFW���H�J���$GG�6LJQDO��
$GG�&ORFN��0HUJH�%XV��'HOD\��6HWXS��RU�+ROG�EXWWRQV���7KLV�ZLOO�RSHQ�XS�WKH�0RGLI\�$XWR�
1DPH�3UHIL[�GLDORJ�ER[�

��7\SH�LQ�WKH�QHZ�SUHIL[�DQG�SUHVV�WKH�2.�EXWWRQ�

�



&KDSWHU����&ORFNV�����
&ORFNV�DUH�VSHFLDO�UHSHWLWLYH�VLJQDOV�WKDW�GUDZ�WKHPVHOYHV�EDVHG�RQ�WKHLU�DWWULEXWHV��SHULRG��IUHTXHQ�
F\��GXW\�F\FOH��HGJH�MLWWHU��RIIVHW��DQG�RWKHU�SDUDPHWHUV��&ORFNV�FDQ�EH�UHODWHG�WR�RWKHU�FORFNV�E\�XVLQJ�
WKH�0DVWHU�&ORFN�SURSHUW\�RU�E\�XVLQJ�IRUPXODV�WKDW�UHIHUHQFH�WKH�DWWULEXWHV�RI�DQRWKHU�FORFN��

&ORFNV�DUH�D�VSHFLDOL]HG�IRUP�RI�D�VLJQDO��VR�WKH\�DUH�VHOHFWHG��PRYHG��GHOHWHG��DQG�KLGGHQ�MXVW�OLNH�
UHJXODU�VLJQDOV��+RZHYHU��FORFN�HGJHV�DUH�IL[HG�DQG�FDQQRW�EH�SXVKHG�E\�D�GHOD\�SDUDPHWHU�RU�
GUDJJHG�XVLQJ�WKH�OHIW�PRXVH�EXWWRQ��

����$GGLQJ�&ORFNV

7R�DGG�D�QHZ�FORFN��

��/HIW�FOLFN�RQ�WKH�$GG�&ORFN�EXWWRQ�WR�RSHQ�(GLW�&ORFN�3DUDP�
HWHUV�GLDORJ�

��(QWHU�WKH�YDOXHV�IRU�WKH�QHZ�FORFN�

��&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

����(GLW�&ORFN�3DUDPHWHUV�'LDORJ

7R�HGLW�DQ�H[LVWLQJ�FORFN��

��'RXEOH�OHIW�FOLFN�RQ�D�VHJPHQW�LQ�WKH�FORFN�ZDYHIRUP�WR�RSHQ�WKH�(GLW�&ORFN�3DUDPHWHUV�GLD�
ORJ�
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��'RXEOH�OHIW�FOLFN�RQ�WKH�FORFN�QDPH�LQ�WKH�ODEHO�ZLQGRZ�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��
&OLFN�WKH�&ORFN�3URSHUWLHV�EXWWRQ��LQ�WKH�FHQWHU�RI�WKH�GLDORJ��WR�RSHQ�WKH�(GLW�&ORFN�3D�
UDPHWHUV�GLDORJ�

7KHUH�DUH�WKUHH�LQSXW�VHFWLRQV�LQ�WKH�(GLW�&ORFN�3DUDPHWHUV�GLDORJ���6HH�)LJXUH�����RQ�WKH�IROORZLQJ�
SDJH�

���/DEHO�6HFWLRQ��7KHUH�ZLOO�EH�D�YDOLG�GHIDXOW�FORFN�QDPH�DOUHDG\�LQ�WKH�HGLW�ER[��8VHU�JHQHUDWHG�
QDPHV�PXVW�EH�GLIIHUHQW�IURP�DQ\�RWKHU�FORFN��VLJQDO��RU�EXV�QDPH��7KH�QDPHV�PXVW�EH�DW�OHDVW�RQH�
FKDUDFWHU��QR�VSDFHV�DUH�DOORZHG���3ODFH�WKH�VXIIL[��%$5�DW�WKH�HQG�RI�D�QDPH�WR�LQGLFDWH�WKH�VLJQDO�
LV�DFWLYH�ORZ��$FWLYH�ORZ�VLJQDO�QDPHV�DUH�GLVSOD\HG�ZLWK�D�EDU��OLQH��GUDZQ�RYHU�WKH�QDPH��



�����&KDSWHU����&ORFNV
0DVWHU�&ORFN�OHWV�\RX�UHODWH�WKH�FXUUHQW�FORFN�WR�DQ�
RWKHU�FORFN�LQ�WKH�GLDJUDP��7KH�QH[W�VHFWLRQ�0DVWHU�
&ORFNV�DQG�8VLQJ�)RUPXODV�LQ�&ORFNV�FRYHUV�WKLV�
IHDWXUH�

���&ORFN�5DWH�6HFWLRQ��7KH�FORFN�UDWH�FDQ�EH�HQWHUHG�
DV�HLWKHU�D�IUHTXHQF\�RU�D�SHULRG��WKH�RWKHU�ZLOO�DGMXVW�
LWVHOI���7KHVH�PXVW�EH�SRVLWLYH�UHDO�QXPEHUV�ZKRVH�
XQLWV�DUH�FRQWUROOHG�E\�WKH�UDGLR�EXWWRQV�WR�WKH�ULJKW�
RI�WKH�HGLW�ER[HV��,I�\RX�HQFRXQWHU�FORFN�IUHTXHQF\�
URXQGLQJ�HUURUV�WKHQ�ORZHU�WKH�%DVH�7LPH�8QLW�

7KH�FORFN�UDWH�FDQ�DOVR�EH�VHW�XVLQJ�WKH�FORFN�SHULRG�
IRUPXOD�ER[��FRYHUHG�LQ�VHFWLRQ�����

���&ORFN�3URSHUWLHV�6HFWLRQ�

��&ORFNV�DUH�QRUPDOO\�KLJK�DW�WLPH�]HUR��6WDUWLQJ�
RIIVHW�VKLIWV�WKH�VWDUWLQJ�HGJH�WUDQVLWLRQ�IRU�
ZDUG�E\�WKH�WLPH�YDOXH�HQWHUHG��7KH�RIIVHW�
HGLW�ER[�DFFHSWV�D�YDOLG�WLPH�YDOXH�RU�WLPH�
IRUPXOD�

��'XW\�F\FOH�GHWHUPLQHV�KRZ�ORQJ�WKH�FORFN�LV�
KLJK�GXULQJ�D�JLYHQ�SHULRG��'XW\�F\FOH�LV�D�
SHUFHQWDJH�RI�WKH�SHULRG������GXW\���������
7KH�GXW\�F\FOH�HGLW�ER[�DFFHSWV�D�YDOLG�WLPH�
RU�WLPH�IRUPXOD�

��(GJH�XQFHUWDLQW\�LV�WKH�DPRXQW�RI�WLPH�WKDW�WKH�
FORFN�PD\�RU�PD\�QRW�EH�YDOLG�GXULQJ�RQH�RI�
LWV�WUDQVLWLRQV��$GGLQJ�XQFHUWDLQW\�WR�WKH�
FORFN�HGJHV�FDXVHV�WKHP�WR�EH�GUDZQ�ZLWK�
JUD\�XQFHUWDLQW\�UHJLRQV�DIWHU�WKH�RFFXU�
UHQFH�RI�WKH�HGJH��7KH�XQFHUWDLQW\�HGLW�ER[�
HV�DFFHSW�YDOLG�WLPH�YDOXHV�RU�YDOLG�WLPH�IRUPXODV�

��(GJH�MLWWHU�LV�DQRWKHU�PHWKRG�RI�DGGLQJ�XQFHUWDLQW\��7KH�YDOXH�HQWHUHG�IRU�MLWWHU�EHFRPHV�DQ�
DUHD�RI�XQFHUWDLQW\�ERWK�EHIRUH�DQG�DIWHU�WKH�RFFXUUHQFH�RI�WKH�HGJH��)RU�LQVWDQFH��D�YDOXH�
RI���QV�ZLOO�FDXVH�D���QV�UHJLRQ�RI�XQFHUWDLQW\�FHQWHUHG�DURXQG�WKH�VHOHFWHG�HGJH�

��&KHFNLQJ�WKH�LQYHUW�ER[�UHYHUVHV�WKH�FORFN�VR�WKDW�LW�LV�ORZ�DW�WLPH�]HUR��XQOHVV�WKHUH�LV�D�VWDUWLQJ�
RIIVHW�

1RWH��*ULG�/LQHV�IRU�FORFNV�DUH�QRZ�VHW�E\�GRXEOH�FOLFNLQJ�RQ�WKH�FORFN�QDPH�WR�RSHQ�WKH�6LJQDO�
SURSHUWLHV�GLDORJ��$�ODWHU�VHFWLRQ�*ULGOLQHV�RQ�&ORFNV�FRYHUV�WKLV�IHDWXUH�LQ�PRUH�GHWDLO�



&KDSWHU����&ORFNV�����
����0DVWHU�&ORFNV�DQG�8VLQJ�)RUPXODV�LQ�&ORFNV

,Q�RUGHU�WR�PRGHO�FLUFXLWV�WKDW�PRGLI\�WKH�V\VWHP�FORFN��OLNH�D�³GLYLGH�E\��´�FLUFXLW�RU�D�FORFN�GLVWUL�
EXWLRQ�FKLS���LW�LV�QHFHVVDU\�IRU�VRPH�FORFNV�WR�EH�UHODWHG�WR�RWKHU�FORFNV��0DVWHU�FORFNV�DQG�FORFN�
IRUPXODV�DOORZ�D�FORFN�WR�UHIHUHQFH�DQRWKHU�FORFN
V�DWWULEXWHV��WKHUHE\�UHODWLQJ�FORFNV�WR�HDFK�RWKHU��

7KH�DWWULEXWHV�WKDW�FDQ�EH�UHIHUHQFHG�E\�DQRWKHU�FORFN�DUH�SHULRG��GXW\��RIIVHW��ULVLQJ�HGJH�MLWWHU�
�MULVH��DQG�IDOOLQJ�HGJH�MLWWHU��MIDOO���7R�UHIHUHQFH�DQ�DWWULEXWH��XVH�WKH�GRW�PHWKRG�XVHG�LQ�DOO�WLPH�
IRUPXODV��&/2&.B1$0(�$775,%87(��)RU�H[DPSOH�&/.��SHULRG�ZRXOG�UHWULHYH�WKH�YDOXH�RI�
&/.�
V�SHULRG�DQG�&/.��MULVH�ZRXOG�JHW�WKH�WLPH�YDOXH�RI�&/.�
V�ULVLQJ�HGJH�MLWWHU�

7KH�0DVWHU�&ORFN�ILHOG�LQ�WKH�(GLW�&ORFN�3URSHUWLHV�GLDORJ�SURYLGHV�TXLFN�PHWKRG�RI�FRS\LQJ�DOO�WKH�
DWWULEXWHV�RI�RQH�FORFN�LQWR�WKH�FXUUHQW�FORFN��$IWHU�D�PDVWHU�FORFN�LV�VHOHFWHG��HDFK�DWWULEXWH�FDQ�EH�
GHWHUPLQHG�E\�D�IRUPXOD�EDVHG�RQ�D�PDVWHU�FORFN�DWWULEXWH�

7KH�GXW\�F\FOH��RIIVHW��ULVLQJ��DQG�IDOOLQJ�HGJH�MLWWHU�HGLW�ER[HV�LQ�WKH�(GLW�&ORFN�3DUDPHWHUV�GLDORJ�
FDQ�WDNH�D�WLPH�YDOXH�RU�D�WLPH�IRUPXOD��7R�XVH�D�IRUPXOD�WR�GHVFULEH�WKH�SHULRG��WKH�SHULRG�IRUPXOD�
HGLW�ER[�PXVW�EH�XVHG��,W�LV�VHSDUDWH�IURP�WKH�QRUPDO�SHULRG�ER[�EHFDXVH�DOO�IRUPXODV�DUH�DVVXPHG�
WR�EH�LQ�GLVSOD\�WLPH�XQLWV��DQG�WKH�SHULRG�ER[�LV�LQ�WKH�XQLWV�LQGLFDWHG�E\�WKH�UDGLR�EXWWRQV�WR�WKH�
ULJKW�RI�WKH�ER[�

$�YDOLG�WLPH�IRUPXOD�LV�DQ\�DOJHEUDLF�FRPELQDWLRQ�RI�FORFNBQDPH�GRW�DWWULEXWH��IUHH�SDUDPHWHUV��
WLPH�YDOXHV�DQG�FRQVWDQWV�LQGLFDWHG�E\�D�VLQJOH�TXRWH��7KH�IROORZLQJ�DUH�H[DPSOHV�RI�YDOLG�WLPH�IRU�
PXODV�

�&/.��SHULRG� �WKH�FRQVWDQW���WLPHV�WKH�SHULRG�RI�&/.�

&/.��SHULRG��� �'LYLGH�WKH�SHULRG�RI�&/.��E\�WKH�FRQVWDQW��

�&/.��SHULRG���)��PLQ����� �WKH�FRQVWDQW���WLPHV�WKH�SHULRG�RI�&/.����WKH�PLQLPXP�WLPH�
YDOXH�RI�IUHH�SDUDPHWHU�)������GLVSOD\�WLPH�XQLWV

,Q�WKH�ODVW�IRUPXOD��WKH���LV�LPSOLFLWO\�DVVXPHG�WR�EH�D�FRQVWDQW�EHFDXVH�&/.��SHULRG�LV�D�WLPH�YDOXH�
DQG�WLPH�IRUPXODV�PXVW�HYDOXDWH�WR�XQLWV�RI�WLPH��QRW�WLPH�VTXDUHG���6LPLODUO\��WKH���LV�DVVXPHG�WR�
EH�D�WLPH�YDOXH��)RU�PRUH�LQIRUPDWLRQ�RQ�IRUPXODV��UHDG�WKH�VHFWLRQV�RQ�7LPH�)RUPXODV�DQG�2SHU�
DWRUV�LQ�&KDSWHU���

����(GLWLQJ�&ORFN�3DUDPHWHUV

0RVW�FORFN�SDUDPHWHUV�DUH�HGLWHG�XVLQJ�WKH�(GLW�&ORFN�3DUDPHWHUV�GLDORJ�FRYHUHG�LQ�WKH�HDUOLHU�VHF�
WLRQ��7KLV�LV�D�IXOO\�LQWHUDFWLYH�GLDORJ�WKDW�FKDQJHV�WKH�FORFN�DV�VRRQ�DV�\RX�FKDQJH�D�FORFN�DWWULEXWH��
7KLV�PDNHV�LW�HDV\�WR�LPPHGLDWHO\�DVVHVV�WKH�LPSDFW�RI�D�GLIIHUHQW�FORFN�IUHTXHQF\�RQ�\RXU�GHVLJQ��
7R�HGLW�D�FORFN�

��'RXEOH�OHIW�FOLFN�RQ�D�VHJPHQW�LQ�WKH�FORFN�ZDYHIRUP�WR�RSHQ�WKH�(GLW�&ORFN�3DUDPHWHUV�GLD�
ORJ��



�����&KDSWHU����&ORFNV
+RZHYHU��VRPH�FORFN�SDUDPHWHUV�ZKLFK�DUH�FRPPRQ�ZLWK�VLJQDOV�DUH�HGLWHG�XVLQJ�WKH�6LJQDO�3URS�
HUWLHV�GLDORJ��7KHVH�SDUDPHWHUV�LQFOXGH�JULG�OLQHV��9+'/�W\SH��9HULORJ�W\SH��GLUHFWLRQ��H[SRUW�VWDWXV��
DQG�JULG�OLQHV��7R�HGLW�D�FORFN
V�VLJQDO�SURSHUWLHV��

��'RXEOH�FOLFN�RQ�WKH�FORFN�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

:KDW�KDSSHQV�ZKHQ�WKH�SHULRG�RI�D�FORFN�FKDQJHV"�,I�WKH�SHULRG�RI�WKH�FORFN�FKDQJHV��SDUDPHWHUV�
ZLOO�VWD\�DWWDFKHG�WR�WKH�VDPH�QXPEHUHG�WUDQVLWLRQ��)RU�H[DPSOH��

��$�FORFN�KDV�D�WUDQVLWLRQ�HYHU\���QV�DQG�D�SDUDPHWHU�LV�DWWDFKHG�WR�WKH��UG�WUDQVLWLRQ�DW����QV�

��7KHQ�WKH�FORFN�SHULRG�LV�FKDQJHG�VR�WKDW�WKH�WUDQVLWLRQV�RFFXU�HYHU\����QV��

��7KH�SDUDPHWHU�ZLOO�VWLOO�EH�DWWDFKHG�WR�WKH�WKLUG�WUDQVLWLRQ�RQO\�QRZ�LW�LV�DW����QV��LQVWHDG�RI�
���QV�ZKHUH�WKHUH�LV�QR�ORQJHU�D�FORFN�WUDQVLWLRQ��

����,QVHUWLQJ�DQG�'HOHWLQJ�&ORFN�&\FOHV

7KH�LQVHUWLRQ�DQG�GHOHWLRQ�RI�FORFN�F\FOHV�RSHUDWH�WKH�VDPH�ZD\�DV�WKH�LQVHUW�NH\�DQG�GHOHWH�NH\�IXQF�
WLRQ�LQ�D�VWDQGDUG�ZRUG�SURFHVVRU�

7R�LQVHUW�RU�GHOHWH�F\FOHV�LQ�D�FORFN�

��6HOHFW�D�FORFN�HGJH��)RU�LQVHUWLQJ��FOLFN�RQ�WKH�FORFN�HGJH�LPPHGLDWHO\�WR�WKH�ULJKW�RI�ZKHUH�
\RX�ZDQW�WKH�F\FOHV�WR�EH�LQVHUWHG��)RU�GHOHWLQJ��FOLFN�RQ�WKH�ILUVW�HGJH�\RX�ZDQW�WR�GHOHWH�

��&KRRVH�HLWKHU�WKH�(GLW�!�,QVHUW�&ORFN�&\FOHV�RU�(GLW�!�'HOHWH�&ORFN�&\FOHV�PHQX�RSWLRQ��
7KLV�ZLOO�RSHQ�WKH�&ORFN�$OWHUDWLRQ�GLDORJ��7KHVH�IXQFWLRQV�DUH�DFWLYH�RQO\�ZKHQ�D�FORFN�
HGJH�LV�VHOHFWHG�

��7\SH�LQ�WKH�QXPEHU�RI�FORFN�F\FOHV�WR�SHUIRUP�WKH�IXQFWLRQ�RQ�

��3UHVV�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

����0HDVXULQJ�&ORFN�7UDQVLWLRQ�7LPHV

7R�GHWHUPLQH�WKH�H[DFW�WLPH�RI�D�FORFN�WUDQVLWLRQ��

��'RXEOH�OHIW�FOLFN�RQ�D�FORFN�WUDQVLWLRQ�WR�RSHQ�WKH�(GJH�3URSHUWLHV�GLDORJ�

��7KH�H[DFW�HGJH�WLPH�LV�GLVSOD\HG�LQ�WKLV�GLDORJ�ER[��3XVK�&DQFHO�WR�FORVH�WKH�GLDORJ��

&ORFN�WUDQVLWLRQV�RFFXU�DW�IL[HG�LQWHUYDOV�VR�\RX�FDQQRW�PRYH�DQ�LQGLYLGXDO�WUDQVLWLRQ��7R�DGMXVW�WKH�
HQWLUH�FORFN��GRXEOH�FOLFN�RQ�D�FORFN�VHJPHQW�WR�RSHQ�WKH�(GLW�&ORFN�3DUDPHWHUV�GLDORJ�

����*ULG�/LQHV�RQ�&ORFNV

*ULG�OLQHV�DUH�YHUWLFDO�OLQHV�GUDZQ�IURP�WKH�HGJHV�RI�D�FORFN��



&KDSWHU����&ORFNV�����
7R�GUDZ�D�FORFN�JULG��

��'RXEOH�FOLFN�RQ�WKH�FORFN�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

��3UHVV�WKH�*ULG�/LQHV�EXWWRQ�LQ�WKH�WRS�ULJKW�RI�WKH�GLDORJ��7KLV�RSHQV�WKH�*ULG�2SWLRQV�GLDORJ�

��&KHFN�WKH�(QDEOH�*ULG�FKHFNER[��7KLV�HQDEOHV�WKH�UHVW�RI�WKH�JULG�RSWLRQV��,I�\RX�ODWHU�GHFLGH�
WR�WXUQ�RII�WKH�JULG�WKHQ�XQFKHFN�WKLV�FKHFN�ER[��

��)LOO�LQ�WKH�UHVW�RI�WKH�FRQWUROV�WR�GHVLJQ�D�JULG�SDWWHUQ��8VH�WKH�$SSO\�EXWWRQ�WR�WHVW�\RXU�JULG�
VHWWLQJV�

7KH�*ULG�2SWLRQV�GLDORJ�KDV�WZR�VHFWLRQV��6HH�
)LJXUH�����EHORZ���

���:KHUH�WR�'UDZ�*ULG�6HFWLRQ�

��7KH�(QDEOH�*ULG�FKHFN�ER[�GHWHUPLQHV�
ZKHWKHU�WKH�JULG�OLQHV�DUH�WXUQHG�RQ�RU�
RII��

��7KH�8VH�0LQ�(GJH�FKHFN�ER[�GHWHUPLQHV�
LI�JULG�OLQHV�DUH�GUDZQ�IURP�WKH�PLQL�
PXP�RU�PD[LPXP�HGJH�RI�D�FORFN�WUDQ�
VLWLRQ��7KLV�DIIHFW�WDNHV�SODFH�ZKHQ�
HGJH�MLWWHU�RU�XQFHUWDLQW\�KDV�EHHQ�VH�
OHFWHG�

��7KH�6WDUWLQJ�(YHQW���DFFHSWV�D�SRVLWLYH�
LQWHJHU�UHSUHVHQWLQJ�WKH�HYHQW�QXPEHU�
ZKHUH�WKH�ILUVW�JULG�OLQH�LV�WR�EH�GUDZQ��
7KH�ILUVW�HYHQW�LQ�WKH�FORFN�LV�WKH���
HYHQW�

��7KH�(QGLQJ�(YHQW���DFFHSWV�D�SRVLWLYH�LQ�
WHJHU�UHSUHVHQWLQJ�WKH�HYHQW�QXPEHU�
ZKHUH�WKH�ODVW�JULG�OLQH�LV�WR�EH�GUDZQ�

��7KH�(YHQWV�3HU�/LQH�HGLW�ER[�GHWHUPLQHV�
KRZ�PDQ\�FORFN�WUDQVLWLRQV�RFFXU�EHIRUH�DQRWKHU�JULG�OLQH�LV�GUDZQ��7KH�HYHQWV�SHU�OLQH�HGLW�
ER[�DFFHSWV�SRVLWLYH�LQWHJHUV��ZKHUH���GUDZV�D�JULG�OLQH�RQ�HYHU\�WUDQVLWLRQ��DQG���VNLSV���
WUDQVLWLRQ�EHWZHHQ�JULG�OLQHV��HWF�

���+RZ�WR�'UDZ�*ULG�6HFWLRQ�

��7KH�*ULG�/LQH�6W\OH�GURS�GRZQ�ER[�GHWHUPLQHV�ZKDW�NLQG�RI�JULG�OLQH�LV�GUDZQ��$OO�WKH�VWDQ�
GDUG�:LQGRZV�OLQH�VW\OHV�DUH�DYDLODEOH��VROLG��GDVK��GRW��GDVK�GRW��DQG�GDVK�GRW�GRW�

��7KH�*ULG�&RORU�EXWWRQ�DOORZV�WKH�XVHU�WR�VHW�WKH�FRORU�RI�WKH�JULG�OLQHV��



�����&KDSWHU����&ORFNV
��7KH�6WDUWLQJ�6LJQDO�DQG�(QGLQJ�6LJQDO�ER[HV�GHWHUPLQH�WKH�OHQJWK�RI�WKH�JULG�OLQHV��7KH�GH�
IDXOW�YDOXHV�FDXVH�WKH�JULGOLQHV�WR�EH�GUDZQ�IURP�WKH�WRS�RI�WKH�GLDJUDP�WR�WKH�ERWWRP��



&KDSWHU����*URXS�DQG�9LUWXDO�%XVHV�����
$�EXV�LV�D�VLJQDO�WKDW�GLVSOD\V�WKH�YDOXHV�RI�D�JURXS�RI�PHPEHU�VLJQDOV��6RPHWLPHV�LW�LV�LPSRUWDQW�WR�
EH�DEOH�WR�XQFRXSOH�WKH�EXV�DQG�PDNH�XVH�RI�D�YDOXH�RQ�DQ�LQGLYLGXDO�PHPEHU�VLJQDO��$W�RWKHU�WLPHV��
WKH�EXV�ZLOO�DOZD\V�EH�WUHDWHG�DV�D�ZKROH��QR�LQGLYLGXDO�VLJQDO�YDOXHV�DUH�QHHGHG���,Q�RUGHU�WR�WDNH�
DGYDQWDJH�RI�WKLV�GLVWLQFWLRQ�WKHUH�DUH�WZR�NLQGV�RI�EXVHV��*URXS�%XVHV�IRU�ZRUNLQJ�ZLWK�LQGLYLGXDO�
PHPEHU�VLJQDOV��DQG�9LUWXDO�%XVHV�IRU�TXLFNO\�DQG�HDVLO\�GLVSOD\LQJ�D�VLJQDO�WKDW�ORRNV�OLNH�D�EXV�

��*URXS�%XVHV�DUH�FRPSRVLWH�VLJQDOV�ZKRVH�WUDQVLWLRQV�DQG�VWDWH�YDOXHV�DUH�GHWHUPLQHG�E\�WKHLU�
PHPEHU�VLJQDOV��,QVWHDG�RI�LQGLYLGXDOO\�HGLWLQJ�UHODWHG�VLJQDOV��OLNH�WKH�DGGUHVV�OLQHV�RI�D�
SDUW���D�EXV�FDQ�FRPSUHVV�DOO�WKH�VLJQDOV¶�GDWD�LQWR�RQH�FRPSDFW�VLJQDO��7KH�LQGLYLGXDO�EXV�
VLJQDOV�FDQ�EH�XQFRXSOHG��RU�GLVSOD\HG�DORQJ�ZLWK�WKH�EXV��%XVHV�DUH�DGGHG�XVLQJ�WKH�$GG�
%XV�EXWWRQ�DQG�VHOHFWLQJ�D�EXV�W\SH�RI�*URXS�%XV��

��9LUWXDO�%XVHV�DUH�QRUPDO�VLJQDOV�WKDW�DUH�GUDZQ�ZLWK�9DOLG��,QYDOLG��DQG�7UL6WDWH�VWDWHV�DQG�
XVH�YLUWXDO�VWDWH�LQIRUPDWLRQ�WR�UHSUHVHQW�EXV�YDOXHV��9LUWXDO�EXVHV�DUH�DGGHG�XVLQJ�WKH�$GG�
6LJQDO�EXWWRQ�RU�XVLQJ�WKH�$GG�%XV�EXWWRQ�DQG�VHOHFWLQJ�D�EXV�W\SH�RI�9LUWXDO�%XV��7KH�
VWDWH�LQIRUPDWLRQ�LV�DGGHG�XVLQJ�WKH�+(;�VWDWH�EXWWRQ��$�YLUWXDO�EXV�GRHVQ
W�KDYH�PHPEHU�
VLJQDOV��

9LUWXDO�EXVHV�DUH�IDVWHU�DQG�HDVLHU�WR�ZRUN�ZLWK�WKDQ�JURXS�EXVHV��EHFDXVH�JURXS�EXVHV�FDXVH�PDQ\�
VLJQDOV�WR�EH�JHQHUDWHG��)RU�LQVWDQFH��D����ELW�JURXS�EXV�PHDQV�WKDW����VLJQDOV�����PHPEHU�VLJQDOV�
DQG�RQH�EXV�VLJQDO��DUH�GUDZQ�DQG�XSGDWHG�HDFK�WLPH�WKH�EXV�FKDQJHV��,I�D�GHOD\�SDUDPHWHU�HQGV�RQ�
D�EXV�HGJH�DOO�WKH�PHPEHU�VLJQDOV�PXVW�EH�XSGDWHG�ZKHQ�WKH�GHOD\�LV�FKDQJHG��8VH�JURXS�EXVHV�RQO\�
ZKHQ�\RX�QHHG�WR�JHW�DFFHVV�WR�DQ�LQGLYLGXDO�PHPEHU�VLJQDO�DW�VRPH�SRLQW�LQ�\RXU�GHVLJQ��9LUWXDO�
%XVHV�RQO\�QHHG�WKH�VDPH�PHPRU\�UHVRXUFHV�DV�DQ\�RWKHU�LQGLYLGXDO�VLJQDO��UHJDUGOHVV�RI�WKH�VL]H�
WKDW�WKH\�UHSUHVHQW��H�J������������RU�PRUH�ELW�EXV���*URXS�EXVHV�DUH�SULPDULO\�XVHIXO�ZKHQ�\RX�KDYH�
VHYHUDO�VLJQDOV�DOUHDG\�H[LVWLQJ��SRVVLEO\�LPSRUWHG�IURP�D�VLPXODWLRQ�UXQ�RU�IURP�D�ORJLF�DQDO\]HU��
DQG�\RX�ZDQW�WR�YLHZ�WKHP�DV�D�EXV�YDOXH�

9LUWXDO�%XVHV�DUH�WKH�UHFRPPHQGHG�ZD\�WR�GLVSOD\�DQG�ZRUN�ZLWK�EXV�LQIRUPDWLRQ��:KHQ�H[SRUWLQJ�
WR�9+'/�DQG�9HULORJ�VWLPXOXV�ILOHV�DQG�WHVW�EHQFKHV��9LUWXDO�%XVHV�DUH�H[SRUWHG�DV�YHFWRUV��7R�OHDUQ�
PRUH�DERXW�9LUWXDO�%XVHV�UHDG�

����$GGLQJ�DQG�(GLWLQJ�9LUWXDO�EXVHV

����9LUWXDO�6WDWH�,QIRUPDWLRQ

*URXS�%XVHV�VKRXOG�RQO\�EH�XVHG�ZKHQ�WKH�PHPEHU�VLJQDOV�QHHG�WR�EH�VHSDUDWHG�DQG�XVHG�RXWVLGH�
WKH�EXV��)RU�LQVWDQFH�LI�\RX�KDYH�LPSRUWHG�HLJKW�DGGUHVV�VLJQDOV�IURP�D�VLPXODWRU�DQG�ZRXOG�OLNH�WR�
YLHZ�WKH�YDOXH�RI�WKH�DGGUHVV�EXV��WKHQ�WKHVH�VLJQDOV�FDQ�EH�HDVLO\�FRPSUHVVHG�LQWR�D�JURXS�EXV�DQG�
GLVSOD\HG�DV�RQH�VLJQDO��:KHQ�H[SRUWLQJ�WR�9+'/�RU�9HULORJ��RQO\�WKH�PHPEHU�VLJQDOV�DUH�H[SRUWHG�
�WKHUH�LV�QR�YHFWRU�WKDW�UHSUHVHQWV�WKH�EXV���7R�OHDUQ�PRUH�DERXW�JURXS�EXVHV�UHDG�

����$GGLQJ�*URXS�%XVHV



�����&KDSWHU����*URXS�DQG�9LUWXDO�%XVHV
����(GLWLQJ�*URXS�%XVHV

����%LQGLQJ�DQG�8QELQGLQJ�*URXS�%XV�HGJHV

����$OLJQLQJ�*URXS�%XV�(GJHV

����([SDQGLQJ�*URXS�%XVHV

����$GGLQJ�DQG�(GLWLQJ�9LUWXDO�%XVHV

,I�\RX�GRQ¶W�QHHG�WR�GLVSOD\�WKH�LQGLYLGXDO�PHPEHU�VLJQDOV�RI�D�EXV��\RX�FDQ�XVH�WKH�H[WHQGHG�VWDWH�
LQIRUPDWLRQ�RI�D�VLQJOH�VLJQDO�WR�PDNH�D�YLUWXDO�EXV��7KLV�ZLOO�LQFUHDVH�FRPSXWDWLRQDO�SHUIRUPDQFH�
IRU�WLPLQJ�GLDJUDPV�WKDW�XVH�ODUJH�EXVHV�����ELWV�RU�PRUH��LI�WLPLQJ�SDUDPHWHUV�DUH�DWWDFKHG�WR�WKH�
EXVHV����

7R�DGG�D�YLUWXDO�EXV�

��&OLFN�WKH�$GG�6LJQDO�EXWWRQ�WR�DGG�D�QHZ�VLJQDO�

��6NHWFK�WKH�EXV�ZDYHIRUP��

��%XVHV�GUDZQ�ZLWK�YDOLG��LQYDOLG��DQG�WULVWDWH�VWDWHV�ORRN�WKH�EHVW��7R�GUDZ�D�EXV�ZLWK�FRQ�
VHFXWLYH�YDOLG�VWDWHV��FOLFN�WZLFH�RQ�WKH�9DOLG�VWDWH�EXWWRQ�VR�WKDW�WKH�9DOLG�VWDWH�EXWWRQ�
VWD\V�DFWLYH��WKH�VWDWH�EXWWRQV�GR�QRW�WRJJOH���7KH�9DOLG�EXWWRQ�VKRXOG�EH�UHG�DQG�KDYH�D�
UHG�7�DW�WKH�WRS�RI�WKH�EXWWRQ��

7R�VHW�WKH�ZLGWK�RI�D�YLUWXDO�EXV�

��'RXEOH�FOLFN�RQ�WKH�QDPH�RI�WKH�YLUWXDO�EXV�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

��(QWHU�WKH�06%�DQG�/6%�LQ�WKH�HGLW�ER[HV�DW�WKH�ERWWRP�RI�WKH�GLDORJ��25�HGLW�WKH�VLJQDO�QDPH�
WR�LQFOXGH�WKH�06%�DQG�/6%�LQVLGH�EUDFNHWV��IRU�H[DPSOH��6,*�>����@�LV�D����ELW�EXV��

1RWH��7KH�06%��/6%��DQG�EUDFNHWV�DUH�QRW�SDUW�RI�WKH�VLJQDO�QDPH��:KHQ�XVLQJ�WKH�VLJQDO�LQ�
HTXDWLRQV��XVH�RQO\�WKH�RULJLQDO�VLJQDO�QDPH��IRU�H[DPSOH���6,*��DQG�6,*�>����@��LV�LQFRU�
UHFW�DQG�ZLOO�SURGXFH�DQ�HUURU��

7R�HGLW�WKH�VHJPHQW�YDOXHV�RI�D�YLUWXDO�EXV�

��'RXEOH�OHIW�FOLFN�RQ�D�VHJPHQW�WR�RSHQ�WKH�(GLW�%XV�
6WDWH�GLDORJ�

��7\SH�WKH�EXV�VHJPHQW�GDWD�LQWR�WKH�9LUWXDO�ILHOG��
8VH�WKH��$OW!�1�RU��$OW!�3�NH\V�RU�WKH�1H[W�
DQG�3UHY�EXWWRQV�WR�PRYH�EHWZHHQ�WKH�GLIIHUHQW�
VHJPHQWV�RQ�WKH�YLUWXDO�EXV��7KHQ�FOLFN�2.�WR�
FORVH�WKH�GLDORJ�

,Q�WKH�QH[W�VHFWLRQ�\RX�ZLOO�OHDUQ�KRZ�WR�XVH�WKH�9LUWXDO�
ILHOG�WR�H[SRUW�XVHU�GHILQHG�W\SH�LQIRUPDWLRQ�IRU�9+'/�
ILOHV��



&KDSWHU����*URXS�DQG�9LUWXDO�%XVHV�����
����9LUWXDO�6WDWH�,QIRUPDWLRQ

7KHUH�DUH�VHYHQ�VWDQGDUG�JUDSKLFDO�VWDWHV��KLJK��ORZ��WULVWDWH��YDOLG��LQYDOLG��ZHDN�KLJK��DQG�ZHDN�
ORZ��ZKLFK�FRYHU�PRVW�FLUFXLW�DSSOLFDWLRQV��+RZHYHU��VRPH�VLPXODWLRQ�ODQJXDJHV�UHTXLUH�PRUH�FRP�
SOH[�VWDWH�W\SHV�VXFK�DV�LQWHJHUV�DQG�HQXPHUDWHG�GDWD�W\SHV��7R�VXSSRUW�WKHVH�W\SHV��6\QDSWL&$'�
SURGXFWV�DOORZ�YLUWXDO�VWDWH�LQIRUPDWLRQ�WR�EH�DWWDFKHG�WR�VLJQDO�VHJPHQWV��$Q\�DUELWUDU\�WH[W�VWULQJ�
FDQ�EH�XVHG�DV�D�YLUWXDO�VWDWH��H�J��$�&���������EOXH�OHYHO��DQG����DUH�DOO�YDOLG�YLUWXDO�VWDWHV���1RWH�
WKDW�VSDFHV�DUH�YDOLG�FKDUDFWHUV�LQ�D�YLUWXDO�VWDWH�VWULQJ��

9LUWXDO�VWDWH�LQIRUPDWLRQ�LV�GLVSOD\HG�LQ�WKH�FHQWHU�RI�D�VLJQDO�VHJPHQW��WKH�WH[W�LV�KLGGHQ�LI�WKH�VHJ�
PHQW�LV�VPDOOHU�WKDQ�WKH�WH[W�RI�WKH�YLUWXDO�VWDWH���6LQFH�D�EXV�GLVSOD\V�WKH�VWDWHV�RI�LWV�PHPEHU�VLJQDOV�
LQ�WKH�VDPH�PDQQHU��YLUWXDO�VWDWHV�DUH�XVHG�WR�FUHDWH�YLUWXDO�EXVHV�

7R�DGG�YLUWXDO�VWDWH�LQIRUPDWLRQ�WR�DQ�H[LVWLQJ�VLJQDO��

��'RXEOH�FOLFN�RQ�D�VHJPHQW�LQ�WKH�VLJQDO��7KLV�RSHQV�WKH�(GLW�%XV�6WDWH�GLDORJ�

��7\SH�DQ\�VWULQJ�LQWR�WKH�9LUWXDO�ILHOG�WR�VHW�WKH�YLUWXDO�VWDWH�LQIRUPDWLRQ�ZKLFK�ZLOO�EH�GLV�
SOD\HG�LQ�WKH�FHQWHU�RI�WKH�VHJPHQW�

��&OLFN�WKH�1H[W�RU�3UHYLRXV�EXWWRQ�WR�HGLW�WKH�QH[W�RU�SUHYLRXV�VHJPHQW�LQ�WKH�VLJQDO��$OWHUQD�
WLYHO\��XVH�WKH��$OW!�1�RU��$OW!�3�NH\ERDUG�VKRUWFXWV��UHFRPPHQGHG�IRU�IDVWHU�HGLWLQJ��

��&OLFN�2.�WR�FORVH�WKH�GLDORJ�ER[�

1RWH��7KH�YLUWXDO�VWDWH�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�D�WUDQVLWLRQ�LV�VXSSOHPHQWDO�WR�WKH�VWDQGDUG�VWDWH�
DVVLJQHG�WR�D�VLJQDO�WUDQVLWLRQ��7KH�VWDQGDUG�VWDWH��+LJK��/RZ��7ULVWDWH��HWF���FRQWUROV�WKH�JUDSKLFDO�
DSSHDUDQFH�RI�WKH�VHJPHQW�DQG�WKH�YLUWXDO�VWDWH�VHWV�WKH�WH[W�LQ�WKH�VHJPHQW��6\QDSWL&$'�SURGXFWV�
GR�QRW�DWWHPSW�WR�LQWHUSUHW�YLUWXDO�VWDWH�LQIRUPDWLRQ��7KH\�RQO\�GLVSOD\�DQG�VDYH�WKH�LQIRUPDWLRQ��
:DYHSHUO�VFULSWV�KDYH�DFFHVV�WR�YLUWXDO�VWDWH�LQIRUPDWLRQ��DQG�LW�LV�WKH�VFULSW�ZULWHU
V�MRE�WR�GHILQH�WKH�
PHDQLQJ�RI�YLUWXDO�VWDWH�LQIRUPDWLRQ�ZLWKLQ�D�SDUWLFXODU�VFULSW��7KH�9+'/�DQG�9HULORJ�VFULSWV�XVH�
WKLV�LQIRUPDWLRQ��6HH�&KDSWHU�����:ULWLQJ�:DYHSHUO�6FULSWV�IRU�PRUH�LQIRUPDWLRQ

����$GGLQJ�*URXS�%XVHV

*URXS�EXVHV�DUH�FRPSRVLWH�VLJQDOV�ZKRVH�WUDQVLWLRQV�DQG�VWDWH�YDOXHV�DUH�GHWHUPLQHG�E\�WKHLU�PHP�
EHU�VLJQDOV��,QVWHDG�RI�LQGLYLGXDOO\�HGLWLQJ�UHODWHG�VLJQDOV��OLNH�WKH�DGGUHVV�OLQHV�RI�D�SDUW���D�EXV�FDQ�
FRPSUHVV�DOO�WKH�VLJQDOV¶�GDWD�LQWR�RQH�FRPSDFW�VLJQDO�

1RWH��%XVHV�DUH�FXUUHQWO\�OLPLWHG�WR�D�PD[LPXP�VL]H�RI����VLJQDOV��EXW�WKLV�ZLOO�EH�LQFUHDVHG�LQ�IXWXUH�
YHUVLRQV��

%HIRUH�D�JURXS�EXV�FDQ�EH�FUHDWHG��LWV�PHPEHU�VLJQDO�QDPHV�PXVW�EH�VHOHFWHG�RU�QHZ�VLJQDOV�QHHG�WR�
EH�FUHDWHG�



�����&KDSWHU����*URXS�DQG�9LUWXDO�%XVHV
7R�FUHDWH�D�EXV�IURP�H[LVWLQJ�VLJQDOV�

��6HOHFW�WKH�VLJQDOV�LQ�RUGHU�IURP�ORZHVW�ELW�WR�KLJKHVW�ELW�RI�WKH�EXV��6HOHFW�VLJQDOV�E\�OHIW�FOLFN�
LQJ�RQ�WKH�VLJQDO�QDPHV�

��/HIW�FOLFN�RQ�WKH�$GG�%XV�EXWWRQ�RU�FKRRVH�WKH�%XV�!�$GG�%XV�PHQX�RSWLRQ�

7R�FUHDWH�D�QHZ�EXV�DQG�LWV�PHPEHU�VLJQDOV�

��0DNH�VXUH�WKDW�QR�VLJQDOV�DUH�VHOHFWHG��FOHDU�VHOHFWHG�VLJQDOV�E\�FOLFNLQJ�LQ�WKH�'LDJUDP�ZLQ�
GRZ��

��/HIW�PRXVH�FOLFN�RQ�WKH�$GG�%XV�EXWWRQ�RQ�
WKH�OHIW�KDQG�VLGH�RI�WKH�EXWWRQ�EDU�RU�
FKRRVH�WKH�%XV�!�$GG�%XV�PHQX�RSWLRQ��
7KLV�ZLOO�RSHQ�WKH�$GG�%XV�GLDORJ�

��7\SH�WKH�QDPH�RI�WKH�EXV�LQWR�WKH�1DPH�ER[��
7KH�PHPEHU�VLJQDOV�ZLOO�EH�QDPHG�WKH�
VDPH�QDPH�DV�WKH�EXV�SOXV�WKHLU�VLJQDO�
QXPEHU�

��6HOHFW�WKH�*URXS�%XV�UDGLR�EXWWRQ�

��7\SH�LQ�WKH�VWDUWLQJ�QXPEHU��OHDVW�VLJQLILFDQW�
ELW��RI�WKH�EXV��7KLV�ZLOO�SUREDEO\�EH�HLWKHU�
D���RU�D���GHSHQGLQJ�RQ�KRZ�\RX�OLNH�WR�VWDUW�FRXQWLQJ�

��7\SH�LQ�WKH�HQGLQJ�QXPEHU��PRVW�VLJQLILFDQW�ELW��RI�WKH�EXV��

��3UHVV�WKH�2.�EXWWRQ��7KH�VLJQDOV�LQFOXGLQJ�DQG�LQ�EHWZHHQ�WKH�VWDUW�DQG�HQG�QXPEHUV�ZLOO�EH�
DGGHG�DQG�D�EXV�ZLOO�EH�FUHDWHG�

1RWH��0HPEHU�VLJQDOV�DUH�QRUPDOO\�VWLOO�YLVLEOH�DIWHU�EHLQJ�PHUJHG�LQWR�D�EXV��7R�FKDQJH�WKH�GHIDXOW�
VR�WKDW�WKH�PHPEHU�VLJQDOV�DUH�KLGGHQ��XVH�WKH�2SWLRQV�!�'UDZLQJ�3UHIHUHQFHV�PHQX�RSWLRQ�DQG�
FKHFN�WKH�+LGH�VLJQDOV�RQ�EXV�PHUJH�RSWLRQ�LQ�WKH�GLDORJ�ER[��7KH�9LHZ�!�6KRZ�+LGGHQ�6LJQDOV�
PHQX�FDQ�EH�XVHG�WR�XQKLGH�WKH�VLJQDOV��

����(GLWLQJ�*URXS�%XVHV

*URXS�EXVHV�DUH�D�VSHFLDO�IRUP�RI�VLJQDO�VR�WKH\�FDQ�EH�HGLWHG�MXVW�OLNH�UHJXODU�VLJQDOV��$Q\�FKDQJHV�
PDGH�WR�WKH�EXV�DUH�UHIOHFWHG�LQ�WKH�PHPEHU�VLJQDOV��7KH�IROORZLQJ�WHFKQLTXHV�FDQ�EH�DSSOLHG�WR�
JURXS�EXVHV��

&KDQJH�WKH�%XV�'LVSOD\��$�JURXS�EXV�FDQ�GLVSOD\�LWV�GDWD�LQ�KH[�RU�ELQDU\��7R�FKDQJH�IURP�RQH�
UHSUHVHQWDWLRQ�WR�DQRWKHU�

��&KRRVH�WKH�2SWLRQV�!�'UDZLQJ�3UHIHUHQFHV�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�D�GLDORJ�RI�WKH�VDPH�
QDPH�



&KDSWHU����*URXS�DQG�9LUWXDO�%XVHV�����
��&KHFN�WKH�'LVSOD\�%XV�LQ�+H[�̂ HOVH�%LQ`�FKHFN�ER[�WR�GLVSOD\�WKH�EXV�YDOXHV�LQ�KH[DGHFLPDO��
RU�XQFKHFN�LW�WR�GLVSOD\�WKH�YDOXHV�LQ�ELQDU\��

+(;�%XWWRQ�(GLWLQJ��%\�XVLQJ�WKH�(GLW�%XV�6WDWH�GLDORJ�ER[��D�EXV�FDQ�EH�HGLWHG�E\�W\SLQJ�WKH�YDO�
XH�RI�D�EXV�VHJPHQW�LQ�KH[DGHFLPDO�RU�ELQDU\��7R�HGLW�D�EXV�VHJPHQW�ZLWK�WKH�(GLW�%XV�6WDWH�GLDORJ�

��'RXEOH�FOLFN�RQ�D�VHJPHQW�WR�RSHQ�WKH�(GLW�%XV�6WDWH�GLDORJ��

��7KH�+H[�ER[�DFFHSWV�QXPHUDOV���)��7KH�%LQDU\�ER[�DFFHSWV�QXPHUDOV���DQG����

��%RWK�ER[HV�DOVR�DFFHSW�/��+��=��9��DQG�;��:KHUH�/ �ZHDN�ORZ��+� �ZHDN�KLJK��=� �WULVWDWH��
9� �YDOLG��DQG�;� �LQYDOLG�VWDWH�

��7\SH�LQ�D�QHZ�EXV�VWDWH�LQWR�WKH�+H[�RU�%LQDU\�HGLW�ER[HV�DQG�SUHVV�WKH�2.�EXWWRQ�WR�VDYH�WKH�
FKDQJHV�

1RUPDO�6LJQDO�HGLWLQJ�WHFKQLTXHV�

��'UDJ�DQG�GURS�EXV�WUDQVLWLRQV�E\�OHIW�FOLFNLQJ�

��'RXEOH�OHIW�FOLFN�RQ�D�EXV�WUDQVLWLRQ�WR�RSHQ�XS�WKH�(GJH�3URSHUWLHV�GLDORJ��:LWK�WKLV�GLDORJ�
\RX�FDQ�ORFN�WKH�EXV�WUDQVLWLRQV�WR�D�VSHFLILF�WLPH�RU�W\SH�LQ�DQ�H[DFW�ORFDWLRQ�WKDW�WKH�WUDQ�
VLWLRQ�VKRXOG�RFFXU��

��/HIW�FOLFN�RQ�D�VHJPHQW�DQG�WKHQ�OHIW�FOLFN�RQ�D�67$7(�EXWWRQ�WR�FKDQJH�DOO�WKH�VLJQDOV�LQ�WKDW�
VHJPHQW�WR�WKH�QHZ�VWDWH��OLNH�DOO�RQHV�RU�]HURV��

��/HIW�FOLFN�DQG�KROG�LQVLGH�RI�D�EXV�VHJPHQW��DQG�GUDJ�WR�LQVHUW�D�QHZ�EXV�VWDWH�

����%LQGLQJ�DQG�8QELQGLQJ�*URXS�%XV�(GJHV

%LQGLQJ�D�JURXS�EXV�HGJH�DGGV�LQYLVLEOH�OLQNV�WR�DOO�WKH�PHPEHU�VLJQDO�WUDQVLWLRQV�WKDW�RFFXU�DW�WKH�
VDPH�WLPH�DV�WKH�EXV�HGJH��7KLV�PHDQV�WKDW�ZKHQ�D�ERXQGHG�PHPEHU�VLJQDO�LV�PRYHG��WKH�EXV�WUDQ�
VLWLRQ�ZLOO�DOVR�PRYH�

7R�%LQG�D�EXV�HGJH�

��/HIW�FOLFN�RQ�WKH�EXV�HGJH�WR�VHOHFW�LW�

��&KRRVH�WKH�%XV�!�%LQG�%XV�(GJH�PHQX�RSWLRQ��7KH�HGJH�ZLOO�QRZ�EH�ERXQG��7R�WHVW�WKH�ELQG�
LQJ�GUDJ�D�PHPEHU�VLJQDO�HGJH�DQG�VHH�LI�WKH�RWKHU�VLJQDO�HGJHV�PRYH�

7R�8QELQG�D�EXV�HGJH�

��/HIW�FOLFN�RQ�WKH�EXV�HGJH�WR�VHOHFW�LW�

��&KRRVH�WKH�%XV�!�8QELQG�%XV�(GJH�PHQX�RSWLRQ��7R�WHVW�WKH�XQELQGLQJ�GUDJ�D�PHPEHU�VLJQDO�
HGJH�DQG�VHH�LI�WKH�RWKHU�VLJQDO�HGJHV�GR�QRW�PRYH�

1RWH��%XV�HGJHV�DUH�DXWRPDWLFDOO\�ERXQG�ZKHQ�D�GHOD\�LV�DGGHG�WR�WKH�EXV�WUDQVLWLRQ�



�����&KDSWHU����*URXS�DQG�9LUWXDO�%XVHV
7LS��,I�\RX�ZLVK�WR�ELQG�HGJHV�DQG�WKH\�DUH�QRW�DW�WKH�H[DFW�VDPH�WLPH��XVH�WKH�DOLJQ�EXV�HGJH�FRP�
PDQG�ILUVW�EHIRUH�ELQGLQJ�

����$OLJQLQJ�*URXS�%XV�(GJHV

7KH�%XV�!�$OLJQ�WR�%XV�(GJH�PHQX�IXQFWLRQ�PRYHV�DOO�WKH�QHDUE\�PHPEHU�VLJQDO�WUDQVLWLRQV�WR�WKH�
H[DFW�WLPH�RI�WKH�VHOHFWHG�EXV�HGJH��6LQFH�HDFK�EXV�HGJH�LV�FDXVHG�E\�D�PHPEHU�VLJQDO�HGJH��PLV�
DOLJQHG�VLJQDO�HGJHV�FDXVH�VHYHUDO�EXV�HGJHV�WR�RFFXU�FORVH�WRJHWKHU��

7R�DOLJQ�DOO�PHPEHU�VLJQDO�WUDQVLWLRQV�ZLWKLQ�D�WHQ�SL[HO�UDQJH�

��/HIW�FOLFN�RQ�WKH�EXV�HGJH�WR�VHOHFW�LW�

��&KRRVH�WKH�%XV�!�$OLJQ�WR�%XV�(GJH�PHQX�RSWLRQ��7KLV�ZLOO�FDXVH�DOO�WKH�VLJQDO�WUDQVLWLRQV�
ZLWKLQ�WHQ�SL[HOV�RI�WKH�EXV�HGJH�WR�PRYH�WR�WKH�H[DFW�WLPH�RI�WKH�EXV�WUDQVLWLRQ��LI�WKH�EXV�
HGJH�LV�D�PD[�HGJH��VLJQDO�WUDQVLWLRQV�DUH�DOLJQHG�XVLQJ�WKHLU�PD[�WLPH��

1RWH��$OLJQ�HGJHV�EHIRUH�DGGLQJ�D�GHOD\�WR�D�EXV�WUDQVLWLRQ��:KHQ�D�GHOD\�LV�DGGHG�WR�D�EXV�HGJH�DOO�
PHPEHU�VLJQDO�WUDQVLWLRQV�WKDW�RFFXU�DW�WKDW�VSHFLILF�WLPH�DUH�ERXQG�DQG�ZLOO�PRYH�ZLWK�WKH�EXV�GHOD\��
,I�DQ\�PHPEHU�VLJQDO�WUDQVLWLRQV�DUH�QRW�DOLJQHG��WKH\�ZLOO�QRW�EH�DIIHFWHG�E\�WKH�GHOD\��

����([SDQGLQJ�*URXS�%XVHV

([SDQGLQJ�D�EXV�GHOHWHV�WKH�EXV�DQG�DQ\�SDUDPHWHUV�RU�WH[W�DWWDFKHG�GLUHFWO\�WR�WKH�EXV��7KH�PHPEHU�
VLJQDOV�RI�WKH�EXV�DUH�DXWRPDWLFDOO\�VKRZQ�LI�WKH\�ZHUH�KLGGHQ��7R�H[SDQG�RU�GHOHWH�D�EXV��

��/HIW�FOLFN�RQ�WKH�EXV�QDPH��WKHQ�FKRRVH�WKH�%XV�!�([SDQG�	�'HOHWH�%XV�PHQX�RSWLRQ�

1RWH��%XVHV�FDQ�EH�GHOHWHG�E\�VHOHFWLQJ�WKH�EXV�QDPH�DQG�SUHVVLQJ�WKH�GHOHWH�NH\��7KLV�RSHUDWLRQ�
GRHV�QRW�DIIHFW�WKH�PHPEHU�VLJQDOV��VR�KLGGHQ�PHPEHU�VLJQDOV�ZLOO�VWD\�KLGGHQ�



&KDSWHU����3DUDPHWHUV�'HOD\��+ROG��6HWXS��DQG�6DPSOH��������������
3DUDPHWHUV�DFWLYHO\�PRYH�DQG�PRQLWRU�VLJQDO�WUDQVLWLRQV��7KH\�SURYLGH�WKH�DXWRPDWLF�XSGDWHV�DQG�
WLPLQJ�DQDO\VLV�FDSDELOLWLHV�RI�WKH�WLPLQJ�GLDJUDP�HGLWRU��7KHUH�DUH�IRXU�W\SHV�RI�SDUDPHWHUV��

��'HOD\V�VSHFLI\�D�IL[HG�WLPH�EHWZHHQ�WZR�VLJQDO�WUDQVLWLRQV�

��6HWXSV�DQG�+ROGV�VSHFLI\�D�PLQLPXP�WLPH�WKDW�GDWD�PXVW�EH�VWDEOH�ZLWK�UHVSHFW�WR�D�FRQWURO�
VLJQDO��

��6DPSOHV�LQGLFDWH�D�SRLQW�DW�ZKLFK�D�VLJQDO�LV�WR�EH��VDPSOHG��IRU�LWV�YDOXH��IRU�H[DPSOH��VDP�
SOHG�E\�D�ODWFK�RU�UHJLVWHU���6DPSOHV�DUH�XVHG�E\�7HVW%HQFKHU�3UR�WR�VSHFLI\�KRZ�WR�JHQHUDWH�
WKH�VHOI�WHVWLQJ�FRGH�LQ�D�WHVW�EHQFK��

7R�DGG�D�WLPLQJ�SDUDPHWHU��

��3UHVV�RQ�RQH�RI�WKH�'HOD\��6HWXS��+ROG��RU�6DPSOH�EXWWRQV�WR�WXUQ�WKH�EXWWRQ�UHG�

��/HIW�FOLFN�RQ�D�WUDQVLWLRQ�WR�VHOHFW�LW��)RU�D�GHOD\�WKLV�LV�WKH�IRUFLQJ�HGJH��)RU�D�VHWXS�RU�KROG�
WKLV�LV�WKH�WUDQVLWLRQ�WKDW�ZLOO�EH�PRQLWRUHG�

��5LJKW�FOLFN�RQ�WKH�VHFRQG�WUDQVLWLRQ�WR�DGG�D�SDUDPHWHU�EHWZHHQ�WKH�ILUVW�DQG�VHFRQG�WUDQVLWLRQV��
)RU�D�GHOD\�WKLV�LV�WKH�WUDQVLWLRQ�WKDW�ZLOO�EH�PRYHG��)RU�D�VHWXS�RU�KROG�WKLV�LV�WKH�FRQWURO�
VLJQDO�

:KHQ�D�SDUDPHWHU�LV�DGGHG�WR�D�WLPLQJ�GLDJUDP�LW�LV�EODQN�DQG�GRHV�QRW�SHUIRUP�DQ\�WLPLQJ�DQDO\VLV�
FDOFXODWLRQV�XQWLO�\RX�HGLW�WKH�SDUDPHWHU�SURSHUWLHV��

����'HOD\V

$�GHOD\�VSHFLILHV�D�IL[HG�WLPH�EHWZHHQ�WZR�VLJQDO�WUDQVLWLRQV��%RWK�WKH�PLQ�DQG�PD[�YDOXHV�DUH�XVHG�
LQ�GHILQLQJ�GHOD\V��,I�WKH�PLQ�DQG�PD[�YDOXHV�DUH�GLIIHUHQW��WKH�GHOD\HG�VLJQDO�WUDQVLWLRQ�ZLOO�EH�GLV�
SOD\HG�ZLWK�D�JUD\�UHJLRQ�RI�XQFHUWDLQW\��7KH�PDUJLQ�SDUDPHWHU�KDV�QR�PHDQLQJ�IRU�GHOD\V�DQG�LV�
PDUNHG�DV��QD��IRU�QRW�DSSOLFDEOH�LQ�WKH�SDUDPHWHU�WDEOH��

9LVXDO�'LVSOD\�RI�FULWLFDO�SDWKV��'HOD\V�DUH�FRORU�FRGHG�WR�LQGLFDWH�ZKLFK�HGJHV�
RI�D�WUDQVLWLRQ�WKH\�FRQWURO��$�*UD\�GHOD\�VHWV�QHLWKHU�HGJH�RI�WKH�GHOD\HG�WUDQ�
VLWLRQ��HLWKHU�EHFDXVH�WKH�PLQ�PD[�YDOXHV�DUH�EODQN�RU�DQRWKHU�GHOD\�LV�GRPLQDQW�
DW�WKH�GHOD\HG�WUDQVLWLRQ��%ODFN�GHOD\V�VHW�ERWK�WKH�PLQ�DQG�PD[�HGJHV�RI�D�VLJQDO�
WUDQVLWLRQ��%OXH�DQG�*UHHQ�LQGLFDWH�PLQ�RQO\�DQG�PD[�RQO\�HGJH�VHWWLQJ��7KH�GH�
OD\�FRORU�FRGLQJ�YLVXDOO\�GLVSOD\V�WKH�FULWLFDO�SDWKV�WKURXJK�WKH�GLDJUDP��7KLV�LV�



�����&KDSWHU����3DUDPHWHUV�'HOD\��+ROG��6HWXS��DQG�6DPSOH���������
HVSHFLDOO\�XVHIXO�ZKHQ�PXOWLSOH�GHOD\V�HQG�RQ�WKH�VDPH�WUDQVLWLRQ��<RX�FDQ�WXUQ�RII�WKH�FRORU�FRGLQJ�
IRU�GRFXPHQWDWLRQ�SXUSRVHV�XVLQJ�WKH�9LHZ�!�6KRZ�&ULWLFDO�3DWKV�PHQX�RSWLRQ�

1RWH��'HOD\V�FDQQRW�KDYH�FLUFXODU�GHSHQGHQFLHV���LI�$�GHOD\V�%��DQG�%�GHOD\V�&��WKHQ�&�FDQQRW�GHOD\�
$�

����6HWXSV�DQG�+ROGV

6HWXSV�DQG�+ROGV�FKHFN�WLPLQJ�FRQVWUDLQW�UHTXLUHPHQWV�
IRU�D�GHVLJQ��6HWXSV�DUH�WKH�PLQLPXP�WLPH�QHFHVVDU\�IRU�
D�VLJQDO�WR�EH�VWDEOH�EHIRUH�D�FRQWURO�VLJQDO�WUDQVLWLRQ��
+ROGV�DUH�WKH�PLQLPXP�WLPH�WKDW�D�VLJQDO�PXVW�EH�VWDEOH�
DIWHU�D�FRQWURO�VLJQDO�WUDQVLWLRQ��

:KHQ�GUDZLQJ�D�VHWXS�RU�KROG�WKH�ILUVW�HGJH�VHOHFWHG�LV�WKH�
GDWD�VLJQDO�DQG�WKH�VHFRQG�HGJH�LV�WKH�FRQWURO�VLJQDO��7R�
UHPHPEHU�WKLV�RUGHU��UHPHPEHU�WKDW�GDWD�VLJQDOV�KDYH�VHW�
XS�KROG�FRQVWUDLQWV�ZKHUHDV�FRQWURO�VLJQDOV�OLNH�FORFNV�GR�QRW�

1RWH��,I�GUDZQ�FRUUHFWO\��WKH�DUURZV�ZLOO�SRLQW�WRZDUG�WKH�FRQWURO�VLJQDO��,I�GUDZQ�EDFNZDUGV�WKH�
WZR�DUURZV�ZLOO�SRLQW�WRZDUG�HDFK�RWKHU�

6HWXSV�DQG�+ROGV�KDYH�WKUHH�YDOXHV�RI�LQWHUHVW�

��7KH�PLQ�IRU�D�VHWXS�LV�WKH�PLQLPXP�WLPH�WKDW�WKH�GDWD�VLJQDO�WUDQVLWLRQ�FDQ�RFFXU�EHIRUH�WKH�
FRQWURO�VLJQDO��7KH�PLQ�IRU�D�KROG�LV�WKH�PLQLPXP�WLPH�WKDW�WKH�GDWD�VLJQDO�WUDQVLWLRQ�FDQ�
RFFXU�DIWHU�WKH�FRQWURO�VLJQDO�

��7KH�PD[�FROXPQ�LV�RSWLRQDO�IRU�FRQVWUDLQWV�DQG�LV�UDUHO\�XVHG��,I�D�PD[�FRQVWUDLQW�LV�VSHFLILHG��
WKHQ�WKH�VLJQDO�WUDQVLWLRQ�KDV�WR�RFFXU�EHWZHHQ�WKH�PLQ�DQG�PD[�WLPHV�

��7KH�PDUJLQ�YDOXH��VODFN��LV�FDOFXODWHG�E\�WKH�SURJUDP��,W�LQGLFDWHV�WKH�DPRXQW�RI�VDIHW\�PDU�
JLQ�DYDLODEOH�EHIRUH�WKH�FRQVWUDLQW�FRQGLWLRQ�LV�YLRODWHG��:KHQ�D�FRQVWUDLQW�LV�YLRODWHG��LW�
ZLOO�WXUQ�UHG�LQ�ERWK�WKH�GUDZLQJ�DQG�WKH�SDUDPHWHU�ZLQGRZV��7KH�SDUDPHWHU�FDQ�DOVR�EH�
PDGH�WR�GLVSOD\�WKH�PDUJLQ�YDOXH�E\�VHWWLQJ�WKH�'LVSOD\�/DEHO�WR�PLQ�PD[�0DUJLQ�LQ�WKH�
3DUDPHWHUV�3URSHUWLHV�GLDORJ�ER[�

����6DPSOHV

6DPSOHV�DUH�JUDSKLFDO�FRQVWUXFWV�ZKLFK�LQGLFDWH�D�SRLQW�DW�ZKLFK�D�VLJQDO�LV�WR�EH��VDPSOHG��IRU�LWV�
YDOXH��H�J���VDPSOHG�E\�D�ODWFK�RU�UHJLVWHU���6DPSOHV�GR�QRW�KDYH�DQ\�FRPSXWDWLRQDO�HIIHFWV�RQ�WLPLQJ�
RU�WKH�VWDWHV�RI�VLJQDOV��7KHLU�SULPDU\�XVH�LQ�7LPLQJ�'LDJUDPPHU�3UR�DQG�:DYH)RUPHU�3UR�LV�IRU�
GRFXPHQWDWLRQ��,Q�7HVW%HQFKHU�3UR�WKHVH�VDPSOHV�LQGLFDWH�KRZ�WR�JHQHUDWH�WKH�VHOI�WHVWLQJ�FRGH�IRU�
WKH�WHVW�EHQFK��

6DPSOHV�FDQ�HLWKHU�SODFHG�DW�D�IL[HG�SRLQW�LQ�WLPH�RU�WKH\�FDQ�EH�UHODWLYH�WR�D�WULJJHULQJ�HGJH�WUDQVL�
WLRQ��7KH�IL[HG�RU�UHODWLYH�WULJJHULQJ�LV�GHWHUPLQHG�E\�WKH�ZD\�\RX�GUDZ�WKH�VDPSOH�



&KDSWHU����3DUDPHWHUV�'HOD\��+ROG��6HWXS��DQG�6DPSOH��������������
%RWK�PLQ�DQG�PD[�WLPH�YDOXHV�DUH�XVHG�LQ�GHILQLQJ�VDPSOHV��,I�WKH�PLQ�DQG�PD[�YDOXHV�DUH�GLIIHUHQW��
WKH�VDPSOH�ZLOO�EH�GLVSOD\HG�DV�D�ER[HG�WLPH�UDQJH�RQ�WKH�VDPSOHG�VLJQDO��D��VDPSOH�ZLQGRZ����2Q�
DEVROXWH�VDPSOHV��WKH�PLQ�PD[�WLPHV�UHSUHVHQW�WKH�DEVROXWH�VDPSOH�WLPH��2Q�HGJH�UHODWLYH�VDPSOHV��
WKH�PLQ�PD[�WLPHV�UHSUHVHQW�WKH�VDPSOH�WLPH�UHODWLYH�WR�WKH�VDPSOH
V�WULJJHU�HGJH��7KH�PDUJLQ�SD�
UDPHWHU�LV�QRW�XVHG�LQ�VDPSOHV�

7R�DGG�D�VDPSOH�

��3UHVV�WKH�6DPSOH�EXWWRQ�WR�WXUQ�WKH�EXWWRQ�UHG�

��'HFLGH�LI�\RX�ZRXOG�OLNH�WR�DWWDFK�WKH�VDPSOH�WR�D�IL[HG�WLPH�RU�WR�DQ�HGJH�

,I�D�VDPSOH�LV�DWWDFKHG�WR�D�IL[HG�WLPH��LW�ZLOO�VWD\�DW�WKDW�WLPH��,I�D�VDPSOH�LV�DWWDFKHG�WR�DQ�
HGJH��WKH�VDPSOH�ZLOO�VDPSOH�DW�D�IL[HG�GLVWDQFH�IURP�WKDW�HGJH��

��,I�DWWDFKLQJ�WR�D�WLPH��PDNH�VXUH�D�VLJQDO�HGJH�LV�QRW�VHOHFWHG�E\�VHOHFWLQJ�VRPHWKLQJ�HOVH�OLNH�
D�SDUDPHWHU�RU�D�VLJQDO�QDPH�

��,I�DWWDFKLQJ�WR�DQ�HGJH��VHOHFW�WKDW�HGJH�E\�OHIW�FOLFNLQJ�RQ�LW�

��3ODFH�PRXVH�FXUVRU�RQ�WKH�VLJQDO�WR�EH�VDPSOHG�DW�WKH�SRLQW�LQ�WLPH�DW�ZKLFK�\RX�ZDQW�WR�VDPSOH�
LW
V�YDOXH�

��5LJKW�FOLFN�WR�SODFH�WKH�VDPSOH��

7R�HGLW�WKH�YDOXHV�RI�D�VDPSOH

��'RXEOH�OHIW�FOLFN�RQ�WKH�VDPSOH�WR�RSHQ�WKH�3DUDPHWHU�3URSHUWLHV�GL�
DORJ�ER[��7KH�PLQ�DQG�PD[�HGLW�ER[HV�DFFHSW�WLPH�YDOXHV�RU�WLPH�
IRUPXODV�

����3DUDPHWHU�3URSHUWLHV

8VH�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�WR�HGLW�D�SDUDPHWHU��7R�RSHQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�
�VHH�)LJXUH�����RQ�WKH�IROORZLQJ�SDJH��GR�RQH�RI�WKH�IROORZLQJ�DFWLRQV�

���'RXEOH�OHIW�FOLFN�RQ�WKH�SDUDPHWHU�LQ�WKH�'LDJUDP�ZLQGRZ��WR�HGLW�D�VLQJOH�SDUDPHWHU�LQ�
VWDQFH���

���'RXEOH�OHIW�FOLFN�RQ�WKH�SDUDPHWHU�LQ�WKH�SDUDPHWHU�WDEOH�ZLQGRZ��WR�HGLW�DOO�SDUDPHWHU�LQ�
VWDQFHV���RU

���6LQJOH�OHIW�FOLFN�RQ�WKH�SDUDPHWHU�LQ�WKH�SDUDPHWHU�WDEOH�DQG�VWDUW�W\SLQJ�RQ�WKH�SDUDPHWHU�LQ�
WKH�SDUDPHWHU�WDEOH�DQG�WKH�GLDORJ�ZLOO�RSHQ�

1RWH��'RXEOH�FOLFNLQJ�RQ�D�SDUDPHWHU�ZKHQ�WKH�GLDORJ�LV�DOUHDG\�RSHQ�FDXVHV�WKH�GLDORJ�WR�EHJLQ�
HGLWLQJ�WKH�GRXEOH�FOLFNHG�SDUDPHWHU��7KLV�LV�D�KDQG\�WHFKQLTXH�IRU�TXLFNO\�HGLWLQJ�PXOWLSOH�
SDUDPHWHUV�



�����&KDSWHU����3DUDPHWHUV�'HOD\��+ROG��6HWXS��DQG�6DPSOH���������
���'DWD�FRPPRQ�WR�DOO�LQVWDQFHV�RI�D�SDUDPHWHU�

��1DPH��7KHUH�ZLOO�EH�D�YDO�
LG�GHIDXOW�QDPH�DOUHDG\�
LQ�WKH�HGLW�ER[��8VHU�
JHQHUDWHG�QDPHV�PXVW�
EH�GLIIHUHQW�IURP�DQ\�
RWKHU�SDUDPHWHU�QDPH��
7KH�QDPHV�PXVW�EH�DW�
OHDVW�RQH�FKDUDFWHU�ORQJ�
�QR�VSDFHV�DUH�DOORZHG���
3DUDPHWHU�QDPHV�PXVW�
QRW�FRQWDLQ�DQ\�PDWKH�
PDWLFDO�RSHUDWRUV��������

������DQG�WKH\�FDQQRW�EH�
D�OHJDO�WLPH�YDOXH��OLNH�
��RU��������3DUDPHWHU�
QDPHV�EHJLQQLQJ�ZLWK�
�����DUH�UHVHUYHG�IRU�LQ�
WHUQDO�XVH�

��7KH�0LQ�DQG�0D[�HGLW�
ER[HV�DFFHSW�WLPH�YDO�
XHV�RU�WLPH�IRUPXODH�
OLNH��'��PLQ�
���������
&KDSWHU���FRQWDLQV�GH�
WDLOHG�LQIRUPDWLRQ�RQ�
WLPH�IRUPXODV�DQG�YDUL�
DEOHV�

��7KH�&RPPHQW�FHOOV�DFFHSW�
DQ\�VWULQJ�RI�FKDUDFWHUV��QXPEHUV��DQG�VSDFHV�

��7KH�+LGH�5RZ�FKHFN�ER[�KLGHV�WKH�SDUDPHWHU�LQ�WKH�3DUDPHWHU�:LQGRZ�

��7KH�2XWZDUG�$UURZV�FKHFNER[�RQO\�DSSHDUV�LQ�WKH�6HWXS�DQG�+ROG�3DUDPHWHU�3URSHUWLHV�GL�
DORJV��7KLV�FRQWURO�VZLWFKHV�WKH�SDUDPHWHU�IURP�WKH�WUDGLWLRQDO�GDWDERRN�IRUPDW�RI�³RXW�
ZDUG�SRLQWLQJ�DUURZV´�WR�WKH�GHIDXOW�GLVSOD\�RI��SRLQW�WR�FRQWURO�VLJQDO��VW\OH�DUURZV��
2XWZDUG�DUURZV�DUH�XVHIXO�ZKHQ�XVLQJ�VHWXSV�DV�GLVWDQFH�LQGLFDWRUV�RU�SXOVH�ZLGWK�FKHFNV�

��&KDQJH�DOO�LQVWDQFHV��LI�FKHFNHG��WKH�GLDORJ�FRQWUROV�LQ�WKH�VHFRQG�VHFWLRQ��GHVFULEHG�EHORZ��
DIIHFW�DOO�LQVWDQFHV�RI�WKH�SDUDPHWHU�LQ�WKH�'LDJUDP�ZLQGRZ��)RU�H[DPSOH��LI�WKHUH�DUH�WZR�
SDUDPHWHUV�LQ�WKH�'LDJUDP�ZLQGRZ�FDOOHG�'���WKH\�ZLOO�VKDUH�WKH�WLPLQJ�LQIRUPDWLRQ�GLV�
SOD\HG�LQ�WKH�3DUDPHWHU�ZLQGRZ��+RZHYHU��HDFK�LQVWDQFH�RI�'��LQ�WKH�'LDJUDP�ZLQGRZ�
FDQ�EH�GLVSOD\HG�GLIIHUHQWO\��,I�\RX�DUH�HGLWLQJ�D�SDUWLFXODU�LQVWDQFH�LQ�WKH�'LDJUDP�ZLQGRZ�
WKHQ�WKDW�LQVWDQFH�ZLOO�EH�VHOHFWHG�VR�\RX�FDQ�WHOO�ZKLFK�RQH�\RX�DUH�HGLWLQJ�



&KDSWHU����3DUDPHWHUV�'HOD\��+ROG��6HWXS��DQG�6DPSOH��������������
��7KH�,V�$SSO\�6XEURXWLQH�,QSXW�FKHFNER[�LV�D�7HVW%HQFKHU�3UR�IHDWXUH��7KLV�RSWLRQ�DOORZV�
FHUWDLQ�SDUDPHWHU�VHWWLQJV�WR�EH�YDULDEOH�LQSXWV�IRU�D�WLPLQJ�WUDQVDFWLRQ��

��5HDOLVWLF�'DWD�%RRN�'RFXPHQWDWLRQ��7KH�1DPH��0LQ��0D[��DQG�&RPPHQW�HGLW�ER[HV�FDQ�
LQFOXGH�WH[W�WKDW�LV�VXEVFULSW��VXSHUVFULSW��EROG��RU�LWDOLF��6HOHFW�WKH�WH[W�WKHQ�XVH�WKH�IROORZ�
LQJ�NH\V�WR�WRJJOH�WKH�WH[W�IRUPDWWLQJ��EROG� ��&WUO!�E��LWDOLFL]H� ��&WUO!�L��VXSHUVFULSW�
�&WUO!�X��X�IRU�XS���VXEVFULSW� ��&WUO!�G�NH\V��G�IRU�GRZQ��

���'DWD�LQGLYLGXDO�WR�HDFK�SDUDPHWHU�LQVWDQFH

��'LVSOD\�/DEHO�GURS�GRZQ�OLVW�ER[��GHWHUPLQHV�KRZ�D�SDUDPHWHU�GLVSOD\V�LWVHOI�LQ�WKH�'LDJUDP�
ZLQGRZ��7KH�*OREDO�'HIDXOW�ZLOO�GLVSOD\�WKH�VHWWLQJ�FKHFNHG�LQ�WKH�'UDZLQJ�3UHIHUHQFHV�
GLDORJ�ER[��1DPH��PLQ�PD[�9DOXH��PLQ�PD[�)RUPXOD��PLQ�PD[�0DUJLQ��DQG�&RP�
PHQW�ZLOO�GLVSOD\�WKH�QDPHG�DWWULEXWH�DV�LW�DSSHDUV�LQ�WKH�SDUDPHWHU�ZLQGRZ��'LVWDQFH�GLV�
SOD\V�WKH�PLQLPXP�DQG�PD[LPXP�GLVWDQFHV�EHWZHHQ�WKH�WUDQVLWLRQV��WKLV�YDOXH�WDNHV�LQWR�
DFFRXQW�UHFRQYHUJHQW�IDQRXW�HIIHFWV���&XVWRP�LV�D�XVHU�GHILQHG�VWULQJ�WKDW�LV�FRQWDLQHG�LQ�
WKH�FXVWRP�HGLW�ER[��,I�\RX�DUH�FKDQJLQJ�DOO�LQVWDQFHV�RI�D�SDUDPHWHU�DQG�WKH�LQGLYLGXDO�LQ�
VWDQFHV�KDYH�GLIIHUHQW�GLVSOD\�ODEHOV�WKHQ�D�9DULHV�LQ�WKH�'LVSOD\�/DEHO�HGLW�ER[�ZLOO�LQGL�
FDWH�WKLV�FRQGLWLRQ�

��&XVWRP��GLVSOD\V�D�FXVWRP�VWULQJ�RI�FKDUDFWHUV�DQG�DWWULEXWHV��&HUWDLQ�FKDUDFWHU�VHTXHQFHV�DUH�
LQWHUSUHWHG�DV�DWWULEXWH�FRQWURO�FRGHV��DQG�ZKHQ�VXFK�D�VHTXHQFH�LV�IRXQG�LW�LV�UHSODFHG�ZLWK�
WKDW�SDUDPHWHU
V�DWWULEXWH��$WWULEXWH�FRQWURO�FRGHV�VWDUW�ZLWK�D���FKDUDFWHU�IROORZHG�E\�RQH�
RU�WZR�OHWWHUV��7KH�GHIDXOW�HTXDWLRQ�FRQWDLQV�RQH�RI�HDFK�RI�WKH�FRQWURO�FRGHV��VR�LI�\RX�VWDUW�
E\�HGLWLQJ�WKLV�HTXDWLRQ�\RX�GR�QRW�KDYH�WR�PHPRUL]H�WKH�FRQWURO�FRGHV��7KH�FRQWURO�FRGHV�
DUH��

��QDPH� ��Q
��PLQ�YDOXH� ��PY DQG���PD[�YDOXH� ��0Y
��PLQ�IRUPXOD� ��PI DQG���PD[�IRUPXOD� ��0I
��PLQ�PDUJLQ� ��PP DQG���PD[�PDUJLQ� ��0P
��PLQ�GLVWDQFH� ��PG� DQG���PD[�GLVWDQFH� ��0G
��FRPPHQW� ��F

��+LGH�FKHFN�ER[�KLGHV�D�SDUDPHWHU�LQVWDQFH�LQ�WKH�'LDJUDP�ZLQGRZ�

��$�SDUDPHWHU�FDQ�EH�IL[HG�WR�D�VSHFLILF�YHUWLFDO�SRVLWLRQ�E\�FKHFNLQJ�WKH�8VHU�3ODFHG�FKHFNER[�

��7KH�(QDEOH�+'/�&RGH�*HQHUDWLRQ�FKHFNER[�LV�D�7HVW%HQFKHU�3UR�IHDWXUH��,W�DOORZV�WKH�
+'/�FRGH�JHQHUDWLRQ�IRU�D�VSHFLILF�SDUDPHWHU�WR�EH�HQDEOHG�DQG�GLVDEOHG�

���%XWWRQ�VHFWLRQ�

��+'/�&RGH�EXWWRQ�RSHQV�D�GLDORJ�WKDW�LV�XVHG�WR�JHQHUDWH�WKH�VHOI�WHVWLQJ�FRGH�IRU�7HVW%HQFKHU�
3UR�VDPSOHV�

��/LEUDU\�EXWWRQ�RSHQV�WKH�/LEUDU\�3DUDPHWHUV�GLDORJ�VR�WKDW�\RX�FDQ�VHOHFW�D�OLEUDU\�SDUDPHWHU�
WR�UHIHUHQFH�LQ�\RXU�PLQ�DQG�PD[�IRUPXODV��



�����&KDSWHU����3DUDPHWHUV�'HOD\��+ROG��6HWXS��DQG�6DPSOH���������
��3UHY�DQG�1H[W�EXWWRQV�F\FOH�WKURXJK�DOO�WKH�SDUDPHWHUV�LQ�WKH�GLDJUDP�VR�WKDW�\RX�FDQ�TXLFNO\�
HGLW�PXOWLSOH�SDUDPHWHUV�

��7KH�$SSO\�EXWWRQ�DOORZV�\RX�WR�SUHYLHZ�\RXU�FKDQJHV�EHIRUH�\RX�FKDQJH�WKH�SDUDPHWHU�SHU�
PDQHQWO\��

��7KH�&DQFHO�EXWWRQ�UHVWRUHV�WKH�RULJLQDO�YDOXHV��DQG�WKH�2.�EXWWRQ�VDYHV�WKH�FKDQJHV�

����'HOHWLQJ�3DUDPHWHUV�LQ�WKH�'LDJUDP�ZLQGRZ

7R�GHOHWH�D�SDUDPHWHU�IURP�WKH�'LDJUDP�ZLQGRZ��

��6HOHFW�WKH�SDUDPHWHU�E\�OHIW�FOLFNLQJ�RQ�LW��$�VHOHFWHG�SDUDPHWHU�KDV�D�VHOHFWLRQ�ER[�GUDZQ�
DURXQG�LW�

��'R�RQH�RI�WKH�IROORZLQJ�

D��3UHVV��'HOHWH!�RQ�WKH�NH\ERDUG�

E��&KRRVH�WKH�(GLW�!�'HOHWH�PHQX�RSWLRQ��

F��8VH�WKH�ULJKW�PRXVH�EXWWRQ�LQ�WKH�'HOHWH�0RGH��7R�HQWHU�WKH�GHOHWH�PRGH�FKRRVH�WKH�
(GLW�!�5LJKW�&OLFN�'HOHWH�0RGH�PHQX�RSWLRQ�

����6PDUW�3DUDPHWHU�6KDULQJ��UHXVLQJ�SDUDPHWHU�YDOXHV�

7KH�SURJUDP�DVVXPHV�WKDW�PXOWLSOH�SDUDPHWHUV�EHWZHHQ�WKH�VDPH�VLJQDOV�DQG�WKH�VDPH�W\SHV�RI�HGJH�
SDLUV�UHSUHVHQW�WKH�VDPH�WLPLQJ��7KHUHIRUH�WKH�SDUDPHWHUV�ZLOO�VKDUH�WKH�VDPH�QDPH�DQG�WLPLQJ�YDO�
XHV��7KLV�LV�FDOOHG�VPDUW�SDUDPHWHU�VKDULQJ��

([DPSOH��7ZR�VLJQDOV��$�DQG�%��DUH�PDGH�XS�RI�KLJK�DQG�ORZ�VHJPHQWV��)RXU�GLIIHUHQW�GHOD\V�FDQ�
EH�DGGHG�EHIRUH�VPDUW�VKDULQJ�ZLOO�VWDUW�VKDULQJ�WKH�GDWD��$KO�!%KO��$KO�!%OK��$OK�!%KO��$OK�
!%OK���,I�DQRWKHU�SDUDPHWHU�LV�DGGHG�WKHQ�WKDW�SDUDPHWHU�ZLOO�KDYH�WKH�VDPH�QDPH�DV�WKH�SDUDPHWHU�
WKDW�LV�EHWZHHQ�WKH�VDPH�W\SHV�RI�HGJHV�

2YHUULGLQJ�D�VPDUW�VKDULQJ��RQ�DQG�RII�

,I�D�SDUDPHWHU�LV�VKDUHG�RU�QRW�VKDUHG�ZKHQ�\RX�ZDQWHG�RWKHUZLVH��FKDQJH�WKH�QDPH�RI�WKH�SDUDPHWHU�
LQ�WKH�'LDJUDP�ZLQGRZ�WR�FRUUHFW�WKLV�VLWXDWLRQ��7R�IRUFH�RU�XQGR�SDUDPHWHU�VKDULQJ�

��'RXEOH�OHIW�FOLFN�RQ�WKH�SDUDPHWHU�QDPH�WR�RSHQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�

��,I�\RX�ZDQW�WR�IRUFH�D�SDUDPHWHU�VKDULQJ��WKHQ�W\SH�LQ�WKH�QDPH�RI�DQ�H[LVWLQJ�SDUDPHWHU�

��,I�\RX�ZDQW�WR�XQGR�D�SDUDPHWHU�VKDULQJ��WKHQ�W\SH�LQ�D�XQLTXH�SDUDPHWHU�QDPH�

3DUDPHWHUV�FDQQRW�EH�VKDUHG�E\�FKDQJLQJ�WKH�QDPH�RI�WKH�SDUDPHWHU�LQ�WKH�SDUDPHWHU�ZLQGRZ��

7XUQLQJ�RII�VPDUW�VKDULQJ



&KDSWHU����3DUDPHWHUV�'HOD\��+ROG��6HWXS��DQG�6DPSOH��������������
7R�WXUQ�RII�VPDUW�VKDULQJ�VR�WKDW�SDUDPHWHU�GDWD�LV�QRW�DXWRPDWLFDOO\�VKDUHG�

��&KRRVH�WKH�2SWLRQV�!�'HVLJQ�3UHIHUHQFHV�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�XS�D�GLDORJ�RI�WKH�
VDPH�QDPH��

��8QFKHFN�WKH�6PDUW�SDUDPHWHU�VKDULQJ�21�FKHFN�ER[�

��&KRRVH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

����6PDUW�3DUDPHWHU�/RRNXS��UHXVLQJ�SDUDPHWHU�YDOXHV�

:KHQ�D�SDUDPHWHU�QDPH�LV�HGLWHG�LQVLGH�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�ER[��WKH�QDPH�LV�DXWRPDW�
LFDOO\�FKHFNHG�DJDLQVW�WKH�QDPHV�RI�DOO�WKH�IUHH�SDUDPHWHUV�DQG�OLEUDU\�SDUDPHWHUV�WKDW�DUH�DYDLODEOH�
WR�WKH�SURMHFW��,I�D�PDWFK�LV�IRXQG�ZLWK�D�IUHH�SDUDPHWHU�WKHQ�WKH�SDUDPHWHU�ZLOO�XVH�WKH�IUHH�SDUDP�
HWHU
V�GDWD�DQG�WKH�IUHH�SDUDPHWHU�ZLOO�EH�FRQYHUWHG�WR�PDWFK�WKH�W\SH�RI�WKH�SDUDPHWHU��,I�D�PDWFK�LV�
IRXQG�ZLWK�D�OLEUDU\�SDUDPHWHU�WKHQ�WKH�SDUDPHWHU�ZLOO�XVH�WKH�OLEUDU\�SDUDPHWHU
V�GDWD��

7R�XVH�3DUDPHWHU�/RRNXS�

��'RXEOH�OHIW�FOLFN�RQ�WKH�SDUDPHWHU�LQ�WKH�'LDJUDP�ZLQGRZ��7KLV�ZLOO�RSHQ�WKH�3DUDPHWHU�
3URSHUWLHV�GLDORJ�ER[��

��&KDQJH�WKH�QDPH�RI�WKH�SDUDPHWHU�WR�PDWFK�WKH�QDPH�RI�D�IUHH�SDUDPHWHU�RU�OLEUDU\�SDUDPHWHU��
&DSLWDOL]DWLRQ�DQG�DQ\�OLEUDU\�VSHFLILFDWLRQV�PXVW�PDWFK�H[DFWO\�

��&KRRVH�2.�WR�H[LW�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ��7KLV�ZLOO�FDXVH�D�PHVVDJH�ER[�ZDUQLQJ�
WKDW�\RX�DUH�DERXW�WR�VKDUH�GDWD�

��&KRRVH�2.�WR�FORVH�WKH�PHVVDJH�ER[�

����0RYLQJ�3DUDPHWHU�6WDUW�DQG�(QG�3RVLWLRQV

'UDJ�DQG�GURS�WKH�VROLG�KDQGOH�ER[HV�RQ�HLWKHU�VLGH�RI�WKH�VHOHFWHG�SDUDPHWHU�WR�FKDQJH�D�SDUDPHWHU
V�
VWDUWLQJ�RU�HQGLQJ�VLJQDO�WUDQVLWLRQ��7R�GR�WKLV��

��/HIW�FOLFN�RQ�WKH�SDUDPHWHU�WR�VHOHFW�LW��$�VHOHFWHG�SDUDPHWHU�LV�VXU�
URXQGHG�E\�D�UHFWDQJOH�ZLWK�D�VROLG�KDQGOH�ER[�RQ�HLWKHU�HQG�

��3ODFH�WKH�PRXVH�RYHU�WKH�KDQGOH�ER[�QHDUHVW�WKH�WUDQVLWLRQ�WKDW�LV�EHLQJ�
FKDQJHG�

��/HIW�FOLFN�DQG�GUDJ�WKH�PRXVH�VR�WKDW�WKH�QHZ�HGJH�LV�KLJKOLJKWHG��,I�
WKH�HQWLUH�SDUDPHWHU�LV�FKDQJLQJ�LWV�YHUWLFDO�SRVLWLRQ��WKHQ�\RX�
FOLFNHG�RQ�WKH�PLGGOH�RI�WKH�SDUDPHWHU�LQVWHDG�RI�D�KDQGOH�ER[�

��5HOHDVH�WKH�PRXVH�EXWWRQ�WR�DWWDFK�WKH�QHZ�HGJH�



�����&KDSWHU����3DUDPHWHUV�'HOD\��+ROG��6HWXS��DQG�6DPSOH���������
:DUQLQJ��0RYLQJ�WKH�VWDUW�DQG�HQG�SRVLWLRQV�RI�GHOD\V�FDQ�UDGLFDOO\�FKDQJH�WKH�ZD\�\RXU�WLPLQJ�
GLDJUDPV�ORRN��EHFDXVH�GHOD\V�IRUFH�WUDQVLWLRQV�WR�EH�D�VSHFLILF�GLVWDQFH�DSDUW��<RX�FDQ�XVH�WKH�(GLW�
!�8QGR�PHQX�RSWLRQ�WR�UHWXUQ�WKH�WLPLQJ�GLDJUDP�EDFN�WR�LWV�RULJLQDO�VWDWH�

1RWH��7R�DERUW�WKH�VHOHFWLRQ�RI�D�QHZ�HGJH�GXULQJ�WKH�SURFHVV��SUHVV�WKH��(VF!�NH\��

����+LGLQJ�DQG�6KRZLQJ�+LGGHQ�3DUDPHWHUV

+LGLQJ�D�SDUDPHWHU�UHPRYHV�WKDW�SDUDPHWHU�IURP�WKH�VFUHHQ��EXW�QRW�IURP�WKH�SURMHFW��'HOD\V��VHWXSV��
DQG�KROGV�ZLOO�FRQWLQXH�WR�IXQFWLRQ��EXW�WLPLQJ�HUURUV�ZLOO�EH�VKRZQ�RQO\�LQ�WKH�SDUDPHWHU�ZLQGRZ��

7KHUH�DUH�WZR�PHWKRGV�WKDW�FDQ�EH�XVHG�WR�KLGH�SDUDPHWHUV��7KH�ILUVW�PHWKRG�ZRUNV�E\�VHWWLQJ�WKH�
KLGH�IODJ�RI�VHOHFWHG�SDUDPHWHUV��7KH�VHFRQG�PHWKRG�ZRUNV�E\�XVLQJ�ILOWHU�SDWWHUQV�WR�PDWFK�DJDLQVW�
WKH�SDUDPHWHU�QDPHV��WKLV�PHWKRG�LV�SDUWLFXODUO\�XVHIXO�LI�\RXU�SURMHFW�KDV�KXQGUHGV�RI�SDUDPHWHUV���
(DFK�KLGLQJ�PHWKRG�RSHUDWHV�LQGHSHQGHQWO\�VR�ERWK�PHWKRGV�FDQ�EH�XVHG�WR�KLGH�GLIIHUHQW�SDUDPH�
WHUV�DW�WKH�VDPH�WLPH�

���7R�KLGH�RU�VKRZ�SDUDPHWHUV�XVLQJ�WKH�KLGH�IODJ�GR�RQH�RI�WKH�IROORZLQJ�

��6HOHFW�WKH�SDUDPHWHU�LQ�WKH�'LDJUDP�ZLQGRZ��WKHQ�FKRRVH�WKH�9LHZ�!�+LGH�6HOHFWHG�3DUDP�
HWHU�PHQX�RSWLRQ�

��25��GRXEOH�FOLFN�RQ�WKH�SDUDPHWHU�LQ�WKH�'LDJUDP�ZLQGRZ�WR�RSHQ�WKH�3DUDPHWHU�3URSHUWLHV�
GLDORJ��WKHQ�FKHFN�WKH�+LGH�FKHFN�ER[�DQG�DSSO\�WKDW�FKDQJH�

��8VH�WKH�9LHZ�!�6KRZ�+LGGHQ�3DUDPHWHU�PHQX�RSWLRQ�WR�VKRZ�D�SDUDPHWHUV�WKDW�ZHUH�KLGGHQ�
XVLQJ�WKLV�PHWKRG��7KLV�PHQX�EULQJV�XS�D�GLDORJ�ER[�WKDW�DOORZV�\RX�WR�VHOHFWLYHO\�XQKLGH�
SDUDPHWHUV��,I�D�SDUDPHWHU�LV�DWWDFKHG�WR�D�KLGGHQ�VLJQDO��LW�ZLOO�FRQWLQXH�WR�VWD\�KLGGHQ�XQWLO�
WKH�VLJQDO�LV�VKRZQ�

���7R�KLGH�RU�VKRZ�VLJQDOV�XVLQJ�ILOWHU�SDWWHUQV�

��&KRRVH�WKH�9LHZ�!�)LOWHU�3DUDPHWHUV�PHQX�RSWLRQ�WR�RSHQ�WKH�3DUDPHWHU�)LOWHU�GLDORJ��7KLV�
LV�D�PRGHOHVV�GLDORJ�WKDW�FDQ�EH�OHIW�RSHQ�ZKLOH�\RX�ZRUN�ZLWK�WKH�GLDJUDP�

��&KRRVH�HLWKHU�WKH�6KRZ�2QO\�RU�WKH�+LGH�UDGLR�EXWWRQ�WR�GHWHUPLQH�KRZ�WKH�ILOWHU�SDWWHUQV�DFW��
1RWH��LI�DW�VRPH�SRLQW�\RX�ZLVK�WR�VHH�DOO�WKH�SDUDPHWHUV�WKDW�DUH�KLGGHQ�E\�WKH�SDWWHUQV��
FKRRVH�WKH�RSSRVLWH�UDGLR�EXWWRQ���

��(QWHU�D�ILOWHU�SDWWHUQ�LQ�WR�WKH�3DWWHUQ�HGLW�ER[��)RU�H[DPSOH��WKH�SDWWHUQ�'�ZRXOG�PDWFK�SD�
UDPHWHUV�QDPHG�'��DQG�'��

��3UHVV�WKH�$GG�EXWWRQ�WR�DFWLYDWH�WKH�SDWWHUQ��0XOWLSOH�SDWWHUQV�FDQ�EH�HQWHUHG��

��7R�GHOHWH�D�SDWWHUQ��VHOHFW�LW�DQG�SUHVV�WKH�'HOHWH�EXWWRQ�



&KDSWHU����7LPLQJ�$QDO\VLV�DQG�7LPH�)RUPXODV�����
7KLV�FKDSWHU�GHVFULEHV�WKH�DGYDQFHG�WLPLQJ�DQDO\VLV�DQG�WLPH�IRUPXODV�VXSSRUWHG�E\�WKH�WLPLQJ�GL�
DJUDP�HGLWRU��

7LPLQJ�$QDO\VLV�)XQFWLRQV��7KH�WLPLQJ�DQDO\VLV�VHFWLRQ�GHVFULEHV�D��KRZ�WR�FRQWURO�WKH�UHVXOW�RI�
PXOWLSOH�GHOD\V�GULYLQJ�D�VLQJOH�HGJH��E��UHFRQYHUJHQW�IDQRXW��DQG�F��DGYDQFHG�SURSHUWLHV�RI�GHOD\V�
DQG�VLJQDOV�

7LPLQJ�)RUPXOD�)XQFWLRQV��7LPH�IRUPXODV�FDQ�JHQHUDOO\�EH�XVHG�ZKHUHYHU�D�WLPH�YDOXH�LV�UH�
TXLUHG��H�J���LQ�WKH�HGLW�ER[HV�RI�SDUDPHWHU�PLQ��SDUDPHWHU�PD[��FORFN�SHULRG��FORFN�RIIVHW��DQG�FORFN�
MLWWHU���7LPH�IRUPXODV�DOORZ�SDUDPHWHUV�DQG�FORFNV�WR�UHIHUHQFH�HDFK�RWKHU��&ORFNV�FDQ�EH�UHODWHG�WR�
HDFK�RWKHU�WR�PRGHO�FORFN�GLVWULEXWLRQ�FLUFXLWV��3DUDPHWHUV�FDQ�EH�UHODWHG�WR�HDFK�RWKHU�E\�OLEUDU\�
YDOXHV�RU�E\�IRUPXODV�EDVHG�RII�D�FRPPRQ�JDWH�GHOD\�

7KLV�FKDSWHU�DOVR�GHVFULEHV�KRZ�WR�ZULWH�WLPH�IRUPXODV��WKH�VSHFLDO�GRW�DWWULEXWHV�SURSHUWLHV�WKDW�OHW�
\RX�DFFHVV�VSHFLILF�YDOXHV��YDULDEOHV�DQG�IUHH�SDUDPHWHUV��DQG�PDFURV��

����(IIHFWV�RI�0XOWLSOH�'HOD\V�)RUFLQJ�WKH�6DPH�7UDQVLWLRQ

,I�PRUH�WKDQ�RQH�GHOD\�HQGV�RQ�WKH�VDPH�WUDQVLWLRQ��WKHQ�LW�LV�QRW�FOHDU�ZKHQ�WKH�IRUFHG�WUDQVLWLRQ�
VKRXOG�RFFXU��7KHUH�DUH�IRXU�GLIIHUHQW�ZD\V�WKDW�WKLV�DPELJXLW\�FDQ�EH�UHVROYHG��

��HDUOLHVW�WUDQVLWLRQ��7KH�HDUOLHVW�PLQ�HGJH�DQG�WKH�HDUOLHVW�PD[�HGJH�ZLOO�GHWHUPLQH�WKH�XQFHU�
WDLQW\�UHJLRQ�RI�WKH�GHOD\HG�HGJH��8VH�WKLV�PHWKRG�ZKHQ�D�WUDQVLWLRQ�RFFXUV�DIWHU�RQH�RI�VHY�
HUDO�WUDQVLWLRQV�KDV�RFFXUUHG�

��ODWHVW�WUDQVLWLRQ��7KH�ODWHVW�PLQ�HGJH�DQG�WKH�ODWHVW�PD[�HGJH�ZLOO�GHWHUPLQH�WKH�XQFHUWDLQW\�
UHJLRQ�RI�WKH�GHOD\HG�HGJH��8VH�WKLV�PHWKRG�ZKHQ�D�WUDQVLWLRQ�RFFXUV�RQO\�ZKHQ�DOO�RI�D�VHW�
RI�WUDQVLWLRQV�KDYH�RFFXUUHG�

��PD[�XQFHUWDLQW\��7KH�HDUOLHVW�PLQ�HGJH�DQG�WKH�ODWHVW�PD[�HGJH�ZLOO�GHWHUPLQH�WKH�XQFHUWDLQW\�
UHJLRQ�RI�WKH�GHOD\HG�HGJH��PD[LPL]HV�WKH�XQFHUWDLQW\�IURP�IRUFLQJ�HGJHV��

��PLQ�XQFHUWDLQW\��7KH�ODWHVW�PLQ�HGJH�DQG�HDUOLHVW�PD[�HGJH�ZLOO�GHWHUPLQH�WKH�XQFHUWDLQW\�
UHJLRQ�RI�WKH�GHOD\HG�HGJH��W\SLFDOO\�QRW�YHU\�XVHIXO��

*OREDO�'HIDXOW�6HWWLQJ��7R�VHW�WKH�GHIDXOW�PHWKRG�ZKLFK�WUDQVLWLRQV�ZLOO�XVH�WR�UHFRQFLOH�PXOWLSOH�
GHOD\V�

��&KRRVH�WKH�2SWLRQV�!�'HVLJQ�3UHIHUHQFHV�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�D�GLDORJ�RI�WKH�VDPH�
QDPH��

��&KRRVH�WKH�VSHFLILF�PHWKRG�XQGHU�WKH�5HFRQFLOLQJ�0XOWLSOH�'HOD\V�'HIDXOW�VHFWLRQ�



�����&KDSWHU����7LPLQJ�$QDO\VLV�DQG�7LPH�)RUPXODV
,QGLYLGXDO�6HWWLQJ��1RUPDOO\�WUDQVLWLRQV�XVH�WKH�GHIDXOW�PHWKRG�WR�UHFRQFLOH�PXOWLSOH�GHOD\V��+RZ�
HYHU�HDFK�WUDQVLWLRQ�FDQ�VHOHFW�D�VSHFLILF�PHWKRG�E\�XVLQJ�WKH�(GJH�3URSHUWLHV�GLDORJ��7R�VHW�WKH�
PHWKRG�IRU�D�VSHFLILF�WUDQVLWLRQ�

��'RXEOH�FOLFN�RQ�WKH�WUDQVLWLRQ�WR�RSHQ�XS�WKH�(GJH�3URSHUWLHV�GLDORJ�

��&KRRVH�D�VSHFLILF�PHWKRG�XQGHU�WKH�0XOWLSOH�GHOD\�UHVROXWLRQ�VHFWLRQ�

0LQ�RQO\�RU�0D[�RQO\�'HOD\V��1RUPDOO\�GHOD\V�KDYH�ERWK�D�PLQ�DQG�D�PD[�YDOXH�HYHQ�LI�WKH�YDOXHV�
DUH�WKH�VDPH��+RZHYHU�LI�\RX�VSHFLILFDOO\�FOHDU�HLWKHU�WKH�PLQ�RU�PD[�YDOXH�WKHQ�WKH�GHOD\�EHFRPHV�
D�PLQ�RQO\�RU�PD[�RQO\�GHOD\��$�PLQ�RQO\�GHOD\�MXVW�DIIHFWV�WKH�PLQ�HGJH�RI�D�WUDQVLWLRQ�DQG�D�PD[�
RQO\�GHOD\�MXVW�DIIHFWV�WKH�PD[�HGJH�RI�D�WUDQVLWLRQ��,I�D�WUDQVLWLRQ�KDV�RQO\�PLQ�RU�RQO\�PD[�RQO\�
GHOD\V�DWWDFKHG�WR�LW��WKH�XQFRQVWUDLQHG�HGJH��H�J���WKH�PD[�HGJH�LI�PLQ�RQO\�GHOD\V�DUH�DWWDFKHG��ZLOO�
EH�VHW�WR�WKH�VDPH�YDOXH�DV�WKH�FRQVWUDLQHG�HGJH�����

'HOD\V�DUH�FRORU�FRGHG�WR�LQGLFDWH�ZKLFK�HGJHV�RI�D�WUDQVLWLRQ�WKDW�WKH\�FRQWURO��$�*UD\�GHOD\�GRHV�
QRW�VHW�HLWKHU�HGJH�RI�WKH�GHOD\HG�WUDQVLWLRQ��HLWKHU�EHFDXVH�WKH�PLQ�PD[�YDOXHV�DUH�EODQN�RU�DQRWKHU�
GHOD\�LV�GRPLQDQW�DW�WKH�GHOD\HG�WUDQVLWLRQ��%ODFN�GHOD\V�VHW�ERWK�WKH�PLQ�DQG�PD[�HGJHV�RI�D�VLJQDO�
WUDQVLWLRQ��%OXH�DQG�*UHHQ�LQGLFDWH�D�PLQ�RQO\�DQG�PD[�RQO\�HGJH�VHWWLQJ�UHVSHFWLYHO\��7KH�GHOD\�
FRORU�FRGLQJ�YLVXDOO\�GLVSOD\V�WKH�FULWLFDO�SDWKV�WKURXJK�WKH�GLDJUDP��7KLV�LV�HVSHFLDOO\�XVHIXO�ZKHQ�
PXOWLSOH�GHOD\V�HQG�RQ�WKH�VDPH�WUDQVLWLRQ��<RX�FDQ�WXUQ�RII�WKH�FRORU�FRGLQJ�XVLQJ�WKH�9LHZ�!�6KRZ�
&ULWLFDO�3DWKV�PHQX�RSWLRQ�

����(GJH�3URSHUWLHV�'LDORJ

7KH�(GJH�3URSHUWLHV�GLDORJ�ER[�GLVSOD\V�LQIRUPDWLRQ�DERXW�D�VSHFLILF�VLJQDO�WUDQVLWLRQ��

7R�RSHQ�WKH�(GJH�3URSHUWLHV�GLDORJ�ER[��

��'RXEOH�OHIW�FOLFN�RQ�HLWKHU�HGJH�RI�WKH�VLJQDO�WUDQVLWLRQ�

7KHUH�DUH�WKUHH�VHFWLRQV�LQ�WKH�(GJH�3URSHUWLHV�GLDORJ��VHH�)LJXUH�����EHORZ��

���(GJH�3ODFHPHQW�6HFWLRQ��7KLV�
VHFWLRQ�FRQWDLQV�0LQ�DQG�0D[�HGLW�
ER[HV�ZKLFK�GLVSOD\�WKH�SODFHPHQW�
RI�HDFK�HGJH�RI�WKH�WUDQVLWLRQ��,I�WKH�
WUDQVLWLRQ�LV�QRW�ORFNHG��WKHQ�WKH�
HGJH�FDQ�EH�SODFHG�DW�DQ�H[DFW�WLPH�
E\�W\SLQJ�WLPH�YDOXHV�LQWR�WKH�PLQ�
RU�PD[�HGLW�ER[��<RX�FDQQRW�DGG�
XQFHUWDLQW\�WR�WKH�HGJH�E\�XVLQJ�WKH�
PLQ�DQG�PD[�HGLW�ER[HV�

� �

�

)LJXUH�����(GJH�3URSHUWLHV�GLDORJ



&KDSWHU����7LPLQJ�$QDO\VLV�DQG�7LPH�)RUPXODV�����
7KH�0LQ�8QFHUWDLQW\�HGLW�ER[�OHWV�\RX�DGG�D�PLQLPXP�XQFHUWDLQW\�UHJLRQ�WR�D�VLJQDO�WUDQVLWLRQ��,I�
QR�GHOD\V�FDXVH�DQ�XQFHUWDLQW\�JUHDWHU�WKDQ�WKH�WUDQVLWLRQ
V�PLQLPXP�XQFHUWDLQW\��WKH�WUDQVLWLRQ�ZLOO�
EH�JLYHQ�LWV�PLQLPXP�XQFHUWDLQW\�YDOXH�

7KH�8QFHUWDLQW\� �;QV�GLVSOD\V�WKH�DFWXDO�ZLGWK�RI�WKH�XQFHUWDLQW\�UHJLRQ�

,I�FKHFNHG��WKH�/RFNHG�FKHFNER[�IL[HV�D�WUDQVLWLRQ�DW�D�VSHFLILF�WLPH��7KLV�DOVR�LQGLUHFWO\�ORFNV�DQ\�
WUDQVLWLRQV�FRQQHFWHG�WR�WKH�ORFNHG�WUDQVLWLRQ�E\�D�GHILQHG�WLPLQJ�SDWK��&ORFN�WUDQVLWLRQV�DUH�DOZD\V�
ORFNHG�

���0XOWLSOH�'HOD\�5HVROXWLRQ�6HFWLRQ��7KLV�VHFWLRQ�FRQWUROV�ZKHUH�D�WUDQVLWLRQ�LV�SODFHG�ZKHQ�PXO�
WLSOH�GHOD\V�HQG�RQ�LW��7KHVH�VHWWLQJV�RQO\�DIIHFW�HGJHV�WKDW�KDYH�PRUH�WKHQ�RQH�GHOD\�IRUFLQJ�WKHLU�
HGJH�SODFHPHQW��VHH�VHFWLRQ�����(IIHFWV�RI�0XOWLSOH�'HOD\V�)RUFLQJ�WKH�6DPH�7UDQVLWLRQ��

���%XWWRQ�6HFWLRQ��

��7KH�$SSO\�EXWWRQ�DOORZV�\RX�WR�SUHYLHZ�\RXU�FKDQJH�EHIRUH�\RX�DFWXDOO\�FKDQJH�WKH�WUDQVLWLRQ�
WLPH��

��1H[W�DQG�3UHY�EXWWRQV��RU��$OW!�1�DQG��$OW!�3�NH\VWURNHV��VLPSOLI\�HGLWLQJ�RI�PXOWLSOH�HGJ�
HV�E\�OHWWLQJ�\RX�PRYH�WR�GLIIHUHQW�HGJHV�RQ�WKH�VDPH�VLJQDO�ZLWKRXW�FORVLQJ�WKH�GLDORJ��

��7KH�&DQFHO�EXWWRQ�UHVWRUHV�WKH�RULJLQDO�YDOXHV��DQG�WKH�2.�EXWWRQ�VDYHV�WKH�FKDQJHV��

����(IIHFWV�RI�&RPPRQ�'HOD\V��5HFRQYHUJHQW�)DQRXW�

:KHQ�WZR�WLPLQJ�SDWKV�VKDUH�D�FRPPRQ�WUDQVLWLRQ��WKH�XQFHUWDLQW\�RI�WKDW�WUDQVLWLRQ�VKRXOG�QRW�DI�
IHFW�GLVWDQFH�DQG�PDUJLQ�FRQVWUDLQWV�EHWZHHQ�WUDQVLWLRQV�IXUWKHU�GRZQ�RQ�WKH�WLPLQJ�SDWKV��7KLV�LV�
EHFDXVH�WKH�FRPPRQ�WUDQVLWLRQ�RFFXUV�DW�WKH�VDPH�WLPH�IRU�ERWK�WLPLQJ�SDWKV��7KLV�HIIHFW�LV�FDOOHG�
UHFRQYHUJHQW�IDQRXW�EHFDXVH�LW�XVXDOO\�RFFXUV�ZKHQ�D�VLJQDO�IDQV�RXW�WR�PXOWLSOH�JDWHV�DQG�WKH�RXW�
SXWV�RI�WKHVH�JDWHV�UHFRQYHUJH�DV�LQSXWV�WR�D�FRPPRQ�JDWH��,I�WKH�HIIHFWV�RI�UHFRQYHUJHQW�IDQRXW�ZHUH�
LJQRUHG��D�GHVLJQ�PD\�DSSHDU�WR�YLRODWH�D�WLPLQJ�SDUDPHWHU��HYHQ�ZKHQ�WKH�GHVLJQ�ZRXOG�ZRUN�EH�
FDXVH�WKH�PDUJLQ�FDOFXODWLRQV�ZRXOG�EH�RYHUO\�SHVVLPLVWLF�

7KH�WLPLQJ�GLDJUDP�HGLWRU�DXWRPDWLFDOO\�DFFRXQWV�IRU�UHFRQYHUJHQW�IDQRXW�HIIHFWV��FRUUHFWO\�FDOFX�
ODWLQJ�PDUJLQV�DQG�GLVWDQFHV�IRU�SDUDPHWHUV��5HFRQYHUJHQW�IDQRXW�GRHV�QRW�FKDQJH�WKH�XQFHUWDLQWLHV�
RI�LQGLYLGXDO�WUDQVLWLRQV�VR�WKH\�DUH�QRW�YLVLEOH�RQ�WKH�WLPLQJ�GLDJUDP�LWVHOI��H[FHSW�IRU�FRQVWUDLQW�
PDUJLQV�DQG�GLVWDQFH�YDOXHV��

([DPSOH��$�1$1'�JDWH�KDV�DQ�XQFHUWDLQW\�UHJLRQ�RI���QV�DQG�D�IDQRXW�RI�DQG�VLJQDO�SDWKV�WKDW�JR�
WKURXJK�VRPH�JDWHV�DQG�UHFRQYHUJH�DW�WKH�GDWD�DQG�FORFN�LQSXWV�RI�D�'�)OLS�)ORS��7KH�GLIIHUHQFH�LQ�
DUULYDO�WLPHV�RI�WKH�WZR�SDWKV�VKRXOG�MXVW�EH�WKH�GHOD\�DQG�XQFHUWDLQWLHV�RI�WKH�WZR�SDWKV��7KH���QV�
XQFHUWDLQW\�RI�WKH�1$1'�JDWH�VKRXOG�QRW�HIIHFW�WKH�GLIIHUHQFH�LQ�DUULYDO�WLPHV��EHFDXVH�ERWK�VLJQDOV�
ZLOO�VWDUW�DW�WKH�VDPH�WLPH��VRPHZKHUH�LQ�WKH�XQFHUWDLQW\�UHJLRQ�RI�WKH�1$1'�JDWH��

6HH�)LJXUH�����RQ�WKH�IROORZLQJ�SDJH�IRU�DQ�H[DPSOH�RI�UHFRQYHUJHQW�IDQRXW�



�����&KDSWHU����7LPLQJ�$QDO\VLV�DQG�7LPH�)RUPXODV
����/RFNLQJ�DQG�8QORFNLQJ�DOO�HGJHV�RQ�D�6LJQDO

$OO�WKH�HGJHV�RQ�D�VLJQDO�FDQ�EH�ORFNHG�RU�XQORFNHG�DW�WKH�VDPH�WLPH��/RFNHG�HGJHV�DUH�IL[HG�LQ�WLPH�
DQG�FDQQRW�EH�GUDJJHG�RU�IRUFHG�WR�PRYH�E\�D�GHOD\��7R�ORFN�RU�XQORFN�DOO�HGJHV�RQ�D�VLJQDO�RU�VLJ�
QDOV��

��/HIW�FOLFN�RQ�WKH�VLJQDO�QDPHV�WR�VHOHFW�WKHP�

��&KRRVH�RQH�RI�WKH�PHQX�RSWLRQV

(GLW�!��8Q�/RFN�(GJHV�RI�6HOHFWHG�6LJQDOV�!�/RFN�RU�8QORFN

,QGLYLGXDO�HGJHV�FDQ�EH�ORFNHG�RU�XQORFNHG�XVLQJ�WKH�(GJH�3URSHUWLHV�GLDORJ�FRYHUHG�LQ�WKH�SUHYLRXV�
VHFWLRQ�

����'HVLJQ�3UHIHUHQFHV�'LDORJ

7KH�'HVLJQ�3UHIHUHQFHV�GLDORJ�DIIHFWV�KRZ�IXQFWLRQV�ZRUN�LQ�WKH�SURJUDP��7R�RSHQ�WKLV�GLDORJ�
FKRRVH�WKH�2SWLRQV�!�'HVLJQ�3UHIHUHQFHV�PHQX�RSWLRQ�LQ�WKH�WLPLQJ�ZLQGRZ��7KH�'HVLJQ�3UHIHU�
HQFHV�GLDORJ�FRQWUROV�WKH�IXQFWLRQ�RI�WKH�IROORZLQJ�

0LGGOH�0RXVH�)XQFWLRQ��7KH�PLGGOH�PRXVH�EXWWRQ�HLWKHU�WRJJOHV�EHWZHHQ�WKH�ODVW�WZR�DFWLYDW�
HG�VWDWH�EXWWRQV�RU�F\FOHV�WKURXJK�WKH�VWDWH�EXWWRQV�DFWLYDWLQJ�HDFK�LQ�WXUQ��7KH�GHIDXOW�
IXQFWLRQ�LV�WR��WRJJOH�VWDWH�EXWWRQV���

'HIDXOW�(GJH�6HWWLQJ�IRU�0XOWLSOH�'HOD\�5HVROXWLRQ��,I�PRUH�WKDQ�RQH�GHOD\�HQGV�RQ�WKH�VDPH�
WUDQVLWLRQ��WKHQ�LW�LV�QRW�FOHDU�ZKHQ�WKH�IRUFHG�WUDQVLWLRQ�VKRXOG�RFFXU��7KLV�LV�WKH�JOREDO�GH�
IDXOW�PHWKRG�WKDW�WUDQVLWLRQV�ZLOO�XVH�WR�UHVROYH�WKLV�DPELJXLW\��6HH�VHFWLRQ�����IRU�GHILQL�
WLRQV�RI�WKH�GLIIHUHQW�PHWKRGV��'HIDXOW�LV�HDUOLHVW�WUDQVLWLRQ��

)LJXUH�����5HFRQYHUJHQW�IDQRXW�H[DPSOH



&KDSWHU����7LPLQJ�$QDO\VLV�DQG�7LPH�)RUPXODV�����
1RWH��,QGLYLGXDO�WUDQVLWLRQV�FDQ�EH�PDGH�WR�XVH�D�GLIIHUHQW�VHWWLQJ�E\�XVLQJ�WKH�(GJH�3URSHUWLHV�
GLDORJ�ER[�

&RQWLQXRXV�PHDVXUHPHQW�2Q��LI�FKHFNHG��WKHQ�WKH�EODFN�DQG�EOXH�GLJLWDO�UHDGRXWV�FRQWLQXRXV�
O\�XSGDWH�DV�WKH�PRXVH�FXUVRU�PRYHV��8QFKHFN�WKLV�ER[�LI�WKH�IOLFNHU�ERWKHUV�\RX��'HIDXOW�
LV�FKHFNHG����

$OORZ�WUDQVLWLRQV�WR�RYHUODS��$OORZV�WKH�WUDQVLWLRQ�UHJLRQV�RI�WZR�HYHQWV�RQ�WKH�VDPH�VLJQDO�
WR�RYHUODS��'HIDXOW�LV�FKHFNHG�

:DUQ�LI�GXSOLFDWH�SDUDPHWHU�QDPH��,I�D�SDUDPHWHU�QDPH�LV�HGLWHG�LQ�WKH�'LDJUDP�ZLQGRZ�DQG�
LW�LV�FKDQJHG�WR�WKH�VDPH�QDPH�DV�DQRWKHU�SDUDPHWHU�WKHQ�WKH�SURJUDP�DVVXPHV�WKDW�\RX�
ZRXOG�OLNH�WKH�HGLWHG�SDUDPHWHU�WR�VKDUH�WKH�VDPH�GDWD�DV�LWV�QHZ�QDPH�LPSOLHV��7KLV�FRXOG�
UHVXOW�LQ�WKH�GHOHWLRQ�RI�WKH�HGLWHG�SDUDPHWHU
V�WLPLQJ�GDWD��1RUPDOO\�WKH�ZDUQLQJ�ZLOO�EH�
GLVSOD\HG�

:DUQ�LI�PLQ�SDUDPHWHU�JUHDWHU�WKDQ�PD[��1RUPDOO\�WKH�PLQ�YDOXH�LV�OHVV�WKDQ�WKH�PD[�YDOXH�
RI�D�SDUDPHWHU��7KLV�LV�QRW�QHFHVVDU\�IRU�SURSHU�IXQFWLRQLQJ�RI�SDUDPHWHUV��DQG�D�ZDUQLQJ�
FDQ�EH�DQQR\LQJ�VRPHWLPHV�ZKHQ�VHYHUDO�WLPLQJ�YDOXHV�DUH�EHLQJ�HGLWHG��1RUPDOO\�WKH�
ZDUQLQJ�LV�GLVSOD\HG�

6PDUW�SDUDPHWHU�VKDULQJ�21��:KHQ�PXOWLSOH�SDUDPHWHUV�DUH�DGGHG�EHWZHHQ�WKH�VDPH�WZR�
VLJQDOV�DQG�EHWZHHQ�WKH�VDPH�HGJH�W\SHV�WKHQ�LW�LV�DVVXPHG�WKDW�WKH�SDUDPHWHU�UHSUHVHQWV�
WKH�VDPH�WLPLQJ�YDOXH��7KLV�LV�FDOOHG�VPDUW�SDUDPHWHU�VKDULQJ��1RUPDOO\�WKH�IXQFWLRQ�LV�21�

8QGR�/HYHOV��6HWV�WKH�PD[LPXP�QXPEHU�RI�GUDZLQJ�HGLWLQJ�DFWLRQV�WKDW�FDQ�EH�XQGRQH��+LJKHU�
OHYHOV�RI�8QGR�WDNH�XS�PRUH�PHPRU\



�����&KDSWHU����7LPLQJ�$QDO\VLV�DQG�7LPH�)RUPXODV
����7LPH�)RUPXODV

$�WLPH�IRUPXOD�LV�D�PDWKHPDWLFDO�H[SUHVVLRQ�IRU�FRPSXWLQJ�D�WLPH�YDOXH��7LPH�IRUPXODV�FDQ�JHQHU�
DOO\�EH�XVHG�ZKHUHYHU�D�WLPH�YDOXH�LV�UHTXLUHG��H�J���LQ�WKH�HGLW�ER[HV�RI�SDUDPHWHU�PLQ��SDUDPHWHU�
PD[��FORFN�SHULRG��FORFN�RIIVHW��DQG�FORFN�MLWWHU��

7LPH�IRUPXODV�DUH�LQ�GLVSOD\�WLPH�XQLWV�DQG�DUH�DQ�DOJHEUDLF�FRPELQDWLRQ�RI�WLPH�YDOXHV��FRQVWDQW�
YDOXHV��FORFN�SURSHUWLHV��SDUDPHWHU�QDPHV��DQG�YDULDEOHV��IUHH�SDUDPHWHU�QDPHV���%HORZ�DUH�H[DP�
SOHV�RI�YDOLG�WLPH�IRUPXODV�

��7LPH�9DOXHV�DUH�IL[HG�SRLQW�QXPEHUV�LQ�GLVSOD\�XQLWV��)UDFWLRQDO�SDUWV�GHSHQG�RQ�EDVH�WLPH�
XQLW�DQG�GLVSOD\�WLPH�XQLW��([DPSOHV�

�
�����
���(���

��&RQVWDQWV�DUH�IL[HG�SRLQW�QXPEHUV�WKDW�DUH�XQLWOHVV��0XOWLSOLFDWLRQ�DQG�GLYLVLRQ�RSHUDWLRQV�DX�
WRPDWLFDOO\�DVVXPH�WKDW�WKH�UHVXOW�LV�D�YDOXH�RI�WLPH��QRW�WLPH�VTXDUHG��VR�FRQVWDQWV�DUH�DV�
VXPHG�WR�EH�ZKHUH�QHHGHG��7KH�RQO\�WLPH�ZKHQ�D�FRQVWDQW�QHHGV�WR�EH�H[SOLFLWO\�GHILQHG�LV�
ZKHQ�\RX�SODQ�WR�FKDQJH�WKH�EDVH�WLPH�XQLW�RI�DQ�H[LVWLQJ�WLPLQJ�GLDJUDP��,Q�WKLV�FDVH��D�
FRQVWDQW�PXVW�EH�SUHFHGHG�E\�D�VLQJOH�TXRWH�RU�WKH\�ZLOO�EH�FRQYHUWHG�WR�GLVSOD\�WLPH�XQLWV��
&RQVWDQWV�GR�QRW�VFDOH��XQOLNH�WLPH�YDOXHV��ZKHQ�WKH�EDVH�WLPH�XQLW�LV�FKDQJHG��([DPSOH��


��

���H�

��3DUDPHWHU�QDPHV��XVHG�LQ�IRUPXODV��UHIHUHQFH�WKHLU�PLQ�DQG�PD[�WLPH�YDOXHV�DFFRUGLQJ�WR�
WKH�RSHUDWRU�UXOHV�FRYHUHG�LQ�WKH�QH[W�VHFWLRQ��7KH�GRW�PD[�DQG�GRW�PLQ�SURSHUWLHV�FDQ�EH�
XVHG�WR�IRUFH�WKH�HTXDWLRQ�WR�XVH�D�SDUWLFXODU�YDOXH��&ORFN�SURSHUWLHV�FDQ�DOVR�EH�DFFHVVHG�
XVLQJ�WKH�GRW�DWWULEXWHV��([DPSOHV��

'��
GHOD\����
GHOD\�����PD[
&ORFN��SHULRG

��$OJHEUDLF�FRPELQDWLRQ�RI�WKH�DERYH�W\SHV��([DPSOHV�

�����
���)��
LV�SDUVHG�DV����WLPH�YDOXH������FRQVWDQW���)��IUHH�SDUDPHWHU�

'��PD[���'��PLQ�
LV�SDUVHG�DV�'��PD[�SDUDPHWHU�'�
V�PD[�YDOXH����'��PLQ�SDUDPHWHU�'�
V�PLQ�YDOXH�

&ORFN��SHULRG���
��
LV�SDUVHG�DV�&ORFN��SHULRG�&ORFN�
V�SHULRG�YDOXH������FRQVWDQW�

6SHFLDO�)HDWXUH��,QVLGH�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ��WKH�/LEUDU\�EXWWRQ�FDXVHV�WKH�/LEUDU\�3D�
UDPHWHUV�GLDORJ�WR�RSHQ�LQ�WKH�9LHZ�3DUWV�PRGH��7KLV�OHWV�WKH�XVHU�EURZVH�WKH�OLEUDU\�SDUWV�DQG�XVH�
,QVHUW�LQWR�)RUPXOD�EXWWRQ�WR�FRS\�D�OLEUDU\�SDUDPHWHU�LQWR�WKH�PLQ�DQG�PD[�HGLW�ER[HV���)RU�PRUH�
LQIRUPDWLRQ�UHDG�&KDSWHU�����8VLQJ�/LEUDU\�3DUDPHWHUV���5HIHUHQFLQJ���



&KDSWHU����7LPLQJ�$QDO\VLV�DQG�7LPH�)RUPXODV�����
1RWH��7LPH�)RUPXODV�LQ�SDUDPHWHUV�FDQ�QRW�KDYH�FLUFXODU�GHSHQGHQFLHV��)RU�H[DPSOH��DVVXPH�$��%��
DQG�&�DUH�SDUDPHWHUV��,I�$�LV�UHIHUHQFHG�E\�%��DQG�%�LV�UHIHUHQFHG�E\�&��WKHQ�&�FDQQRW�EH�UHIHUHQFHG�
E\�$��(DFK�WLPH�D�SDUDPHWHU�LV�PRGLILHG��WKH�QHZ�YDOXH�LV�FKHFNHG�IRU�FLUFXODU�GHSHQGHQFLHV��:KHQ�
WKLV�HUURU�LV�GHWHFWHG��WKH�QHZ�GDWD�ZLOO�QRW�EH�DFFHSWHG�DQG�D�PHVVDJH�ER[�ZLOO�DSSHDU��

����2SHUDWRUV�DQG�'RW�$WWULEXWHV

7KH�WLPLQJ�GLDJUDP�HGLWRU�VXSSRUWV�WKH���������DQG���PDWKHPDWLFDO�RSHUDWRUV��7KH�GRW�DWWULEXWH�RI�SD�
UDPHWHUV�DQG�FORFNV�FDQ�RYHUULGH�WKH�GHIDXOW�IXQFWLRQ�RI�WKH�PDWKHPDWLFDO�RSHUDWRUV�

([DPSOH����A��� �IRXU�VTXDUHG

7KH�GRW�DWWULEXWHV�RI�SDUDPHWHUV�DQG�FORFNV�FDQ�RYHUULGH�WKH�GHIDXOW�IXQFWLRQ�RI�WKH�PDWKHPDWLFDO�
RSHUDWRUV�

3DUDPHWHU�9DOXHV��:KHQ�D�SDUDPHWHU�QDPH�LV�XVHG�LQ�D�IRUPXOD�HLWKHU�WKH�PLQ�RU�PD[�YDOXH�FDQ�
EH�XVHG�GXULQJ�WKH�HYDOXDWLRQ�SURFHVV��%\�GHIDXOW�WKH�IRUPXOD�RSHUDWRU�ZLOO�XVH�WKH�PLQ�YDOXH�LI�WKH�
IRUPXOD�LV�LQ�WKH�PLQ�FROXPQ��DQG�LW�ZLOO�XVH�WKH�PD[�YDOXH�LI�WKH�IRUPXOD�LV�LQ�WKH�PD[�FROXPQ��7KH�
XVHU�FDQ�IRUFH�D�SDUWLFXODU�YDOXH�WR�EH�XVHG�E\�XVLQJ�WKH�SDUDPHWHUBQDPH�PLQ�RU�
SDUDPHWHUBQDPH�PD[�DWWULEXWHV��

([DPSOH��7KHUH�DUH�WZR�IUHH�SDUDPHWHUV��$IUHH� �>�����@�DQG�%IUHH� �>�����@��$QRWKHU�SDUDP�
HWHU�KDV�WKH�IRUPXODV�>%IUHH���$IUHH��%IUHH�$IUHH@�LQ�WKH�PLQ�DQG�PD[�FROXPQV��7KH�WLPLQJ�
GLDJUDP�HGLWRU�LQWHUSUHWV�WKLV�DV�>%IUHH�PLQ�$IUHH�PLQ��%IUHH�PD[�$IUHH�PD[@� �>����@�

7KHUH�DUH�D�QXPEHU�RI�PDWKHPDWLFDO�IXQFWLRQV�WKDW�WKH�HGLWRU�FDQ�XVH��VHH�WKH�RQOLQH�KHOS�IRU�D�FRP�
SOHWH�OLVWLQJ���7KH�IXQFWLRQ�QDPHV�DUH�FDVH�VHQVLWLYH�DQG�DUH�DOO�ORZHU�FDVH��<RX�GR�QRW�QHHG�WR�XVH�
WKH�SDUHQWKHVHV�WR�FDOO�D�IXQFWLRQ��EXW�LW�ZLOO�EH�HYDOXDWHG�XVLQJ�WKH�ILUVW�QXPEHU�

([DPSOH��DEV�������� ��

�����������������DEV���������� ��

&ORFN�$WWULEXWHV��7KH�SURSHUWLHV�RI�D�FORFN�WKDW�FDQ�EH�UHIHUHQFHG�LQ�WLPH�IRUPXODV�DUH��SHULRG��GX�
W\��RIIVHW��DQG�ULVLQJ��MULVH��DQG�IDOOLQJ��MIDOO��HGJH�MLWWHU��7R�UHIHUHQFH�D�FORFN�SURSHUW\�XVH�WKH�GRW�
SURSHUW\�PHWKRG��)RU�H[DPSOH��

&/.��SHULRG�

UHWULHYHV�WKH�YDOXH�RI�&/.�
V�SHULRG�

&/.��MULVH�

UHWULHYHV�WKH�YDOXH�RI�&/.�
V�ULVLQJ�HGJH�MLWWHU�



�����&KDSWHU����7LPLQJ�$QDO\VLV�DQG�7LPH�)RUPXODV
����)UHH�3DUDPHWHUV

$�)UHH�3DUDPHWHU�LV�D�VSHFLDO�NLQG�RI�SDUDPHWHU�ZKRVH�VROH�SXUSRVH�LV�WR�EH�XVHG�DV�D�YDULDEOH�LQ�
RWKHU�SDUDPHWHUV��7KH\�DUH�FDOOHG��)UHH��EHFDXVH�WKHVH�SDUDPHWHUV�DUH�QRW�DWWDFKHG�WR�DQ\�VLJQDO�
WUDQVLWLRQV�LQ�WKH�'LDJUDP�ZLQGRZ��7R�DGG�D�IUHH�SDUDPHWHU�

��3UHVV�WKH�$GG�)UHH�3DUDPHWHU�EXWWRQ�LQ�WKH�SDUDPHWHU�ZLQGRZ��$�EODQN�IUHH�SDUDPHWHU�ZLOO�
EH�DGGHG�WR�WKH�SDUDPHWHU�ZLQGRZ�

)UHH�3DUDPHWHU�/LEUDULHV��,I�\RXU�GHVLJQV�XVH�WKH�VDPH�NLQGV�RI�FRPSRQHQWV��WKHQ�LW�LV�D�JRRG�LGHD�
WR�VDYH�DOO�WKH�IUHH�SDUDPHWHUV�WR�D�VSHFLDO�OLEUDU\�ILOH�WKDW�FDQ�EH�XVHG�E\�VHYHUDO�SURMHFWV��7R�VDYH�
DOO�WKH�IUHH�SDUDPHWHUV�WR�D�OLEUDU\�ILOH�

��6HOHFW�WKH�/LEUDULHV�!�6DYH�)UHH�3DUDPHWHUV�$V�/LEUDU\�PHQX�RSWLRQ�

7R�XVH�D�IUHH�SDUDPHWHU�OLEUDU\�ILOH�LQ�D�SURMHFW�

��6HOHFW�WKH�)LOH�!�0HUJH�7LPLQJ�'LDJUDP����PHQX�RSWLRQ�

:DUQLQJ��,I�WKHUH�DUH�DQ\�GXSOLFDWH�IUHH�SDUDPHWHUV�ZKHQ�\RX�PHUJH��WKHQ�WKH�IUHH�SDUDPHWHU�OLEUDU\�
ILOH�ZLOO�RYHUZULWH�WKH�SURMHFW
V�IUHH�SDUDPHWHUV��

����8VLQJ�0DFURV�LQ�)RUPXODV

0DFURV�DOORZ�\RX�WR�VXEVWLWXWH�RQH�VWULQJ�RU�FKDUDFWHU�IRU�DQRWKHU�LQ�IRUPXOD�HYDOXDWLRQ��0DFURV�FDQ�
EH�XVHG�IRU�PDQ\�SXUSRVHV��<RX�FDQ�XVH�PDFURV�WR�UHIHUHQFH�OLEUDU\�SDUDPHWHUV�ZLWK�ORQJ�QDPHV�
XVLQJ�VPDOOHU�DOWHUQDWLYH�QDPHV�ZLWKRXW�KDYLQJ�WR�DOWHU�WKH�IRUPDO�QDPH�XVHG�LQ�WKH�OLEUDU\��,I�\RX�
PDNH�PDFURV�IRU�\RXU�OLEUDU\�VSHFLILFDWLRQV�DQG�XVH�WKH�PDFURV�LQ�\RXU�SDUDPHWHU�IRUPXODV��\RX�FDQ�
DQDO\]H�WKH�LPSDFW�RI�VZLWFKLQJ�WR�SDUWV�IURP�DQRWKHU�ORJLF�IDPLO\�RU�DQRWKHU�YHQGRU�E\�FKDQJLQJ�
WKH�PDFUR�YDOXHV�WR�RWKHU�OLEUDU\�VSHFLILHUV��DVVXPHV�SDUDPHWHU�QDPHV�UHPDLQ�WKH�VDPH�DFURVV�OLEUDU�
LHV����

:KHQ�XVLQJ�PDFUR�QDPHV�LQ�IRUPXODV��WKH�QDPH�PXVW�EH�VXUURXQGHG�ZLWK�SHUFHQWDJH�VLJQV�
�
���$Q\�
QXPEHU�RI�PDFURV�PD\�EH�XVHG�LQ�D�VLQJOH�VWULQJ��+RZHYHU��QHVWLQJ�RI�PDFURV�LV�QRW�DOORZHG�

7R�RSHQ�WKH�(GLW�0DFURV�GLDORJ�

��6HOHFW�/LEUDULHV�!�0DFUR�6XEVWLWXWLRQ�/LVW����PHQX�RSWLRQ�WR�RSHQ�WKH�(GLW�0DFURV�GLDORJ��

7KH�(GLW�0DFUR�GLDORJ�LV�XVHG�WR�DGG��HGLW��DQG�UHPRYH�PDFURV�

7R�DGG�D�PDFUR�

��7\SH�WKH�PDFUR�QDPH�LQWR�WKH�1DPH�ER[��1R�SHUFHQWDJH�FKDUDFWHUV�DUH�DOORZHG�LQ�PDFUR�
QDPHV��7KH�GHOLPLWLQJ�SHUFHQWDJH�FKDUDFWHUV�DUH�DXWRPDWLFDOO\�DGGHG�WR�WKH�EHJLQQLQJ�DQG�
HQG�RI�WKH�QDPH�ZKHQ�WKH�QDPH�LV�DGGHG�WR�WKH�OLVW��<RX�PD\�W\SH�WKHVH�FKDUDFWHUV�LI�\RX�
ZLVK�EXW�LW�LV�QRW�QHFHVVDU\�



&KDSWHU����7LPLQJ�$QDO\VLV�DQG�7LPH�)RUPXODV�����
��7\SH�WKH�WDE�NH\�RU�FOLFN�\RXU�PRXVH�LQ�WKH�9DOXH�ER[�

��7\SH�WKH�PDFUR�YDOXH��WKH�VWULQJ�WKDW�\RX�ZDQW�LQ�SODFH�RI�WKH�PDFUR�QDPH���1RWH��7KH�YDOXH�
ER[�LV�D�GURS�GRZQ�OLVW�ER[�WKDW�DXWRPDWLFDOO\�GLVSOD\V�DOO�WKH�OLEUDU\�VSHFLILHUV�DQG�YDOXHV�
WKDW�\RX�KDYH�GHILQHG�EHIRUH��VR�\RX�GR�QRW�KDYH�WR�UH�W\SH�WKDW�LQIRUPDWLRQ�

��&OLFN�WKH�$GG�EXWWRQ�WR�DGG�WKH�PDFUR�RU�W\SH�HQWHU�WR�DGG�WKH�PDFUR�DQG�FORVH�WKH�GLDORJ�ER[�

7R�HGLW�DQ�H[LVWLQJ�PDFUR�

��&OLFN�RQ�WKH�PDFUR�LQ�WKH�PDFUR�OLVW�ER[��7KH�QDPH�DQG�YDOXH�VKRXOG�DSSHDU�LQ�WKH�HGLW�ER[HV�
DERYH�WKH�PDFUR�OLVW�

��(GLW�WKH�PDFUR�QDPH�DQG�YDOXH�LQ�WKH�DSSURSULDWH�HGLW�ER[�

��&OLFN�WKH�$GG�EXWWRQ�WR�SRVW�WKH�FKDQJH�WR�WKH�PDFUR�OLVW�

7R�UHPRYH�D�PDFUR�IURP�WKH�OLVW�

��&OLFN�RQ�WKH�PDFUR�WKDW�\RX�ZDQW�WR�GHOHWH�

��&OLFN�WKH�'HOHWH�EXWWRQ�LQ�WKH�GLDORJ�

0DFUR�([DPSOH���1DPH� !��OLE������9DOXH� !��WL�DOV�

$�SDUDPHWHU�PLQ�YDOXH�RI��OLE�SDUWQDPH�ZLOO�HTXDWH�WR�WL�DOV�SDUWQDPH��1RZ�\RX�FRXOG�GHILQH�
�OLE��WR�EH�PRW�OV��DQG�WKH�H[DPSOH�ZLOO�HYDOXDWH�WR�PRW�OV�SDUWQDPH��$VVXPLQJ�WKDW�SDUDPHWHU�
QDPHV�UHPDLQ�WKH�VDPH�EHWZHHQ�OLEUDULHV�DQG�WKH�DSSURSULDWH�OLEUDULHV�DUH�RQ�WKH�FXUUHQW�OLEUDU\�OLVW��
\RX�FDQ�XVH�WKLV�WHFKQLTXH�WR�VZLWFK�PDQXIDFWXUHUV�DQG�ORJLF�IDPLOLHV�



�����&KDSWHU����7LPLQJ�$QDO\VLV�DQG�7LPH�)RUPXODV



&KDSWHU����7LPLQJ�$QDO\VLV�DQG�0HDVXUHPHQW�)XQFWLRQV�����
7KLV�FKDSWHU�LV�GHYRWHG�WR�IXQFWLRQV�WKDW�KHOS�WKH�XVHU�PHDVXUH�WLPHV��YLHZ�GLDJUDPV��DQG�LPSURYH�
HIILFLHQF\��

0HDVXUHPHQW�)HDWXUHV��7KH�7LPH�5HDGRXW�EXWWRQV�DQG�7LPH�0DUNHUV�DUH�REMHFWV�XVHG�SULPDULO\�
IRU�PHDVXUHPHQW�SXUSRVHV��$GGLWLRQDOO\��PDQ\�RI�WKH�REMHFWV�LQ�WKH�WLPLQJ�GLDJUDP�FDQ�EH�FRQILJ�
XUHG�WR�GLVSOD\�RU�PHDVXUH�WKH�WLPHV�UHOHYDQW�WR�WKRVH�REMHFWV�

����7LPH�5HDGRXWV��'HOWD�0HDVXUHPHQWV�DQG�)DVW�6FUROOLQJ

����7LPH�0DUNHUV�IRU�0HDVXUHPHQW

����0HDVXUHPHQW�&DSDELOLWLHV�2YHUYLHZ

9LHZLQJ�DQG�+LGLQJ�WKH�7LPLQJ�'LDJUDP��7KH�WLPLQJ�GLDJUDP�HGLWRU�VXSSRUWV�VHYHUDO�GLIIHUHQW�
]RRP�PHWKRGV�LQFOXGLQJ�FHQWHUHG�]RRPLQJ�DQG�GUDJ�DQG�GURS�]RRP��)RU�YLHZLQJ�DQG�GRFXPHQWD�
WLRQ�SXUSRVHV��SDUWV�RI�WKH�WLPLQJ�GLDJUDP�FDQ�EH�KLGGHQ�RU�FRPSUHVVHG�E\�XVLQJ�D�VSHFLDO�W\SH�RI�
WLPH�PDUNHU�

����=RRPLQJ�)HDWXUHV�

����7LPH�0DUNHUV�IRU�7LPH�%UHDNV�DQG�&RPSUHVVLRQ

(IILFLHQF\�)HDWXUHV��7KHUH�DUH�PDQ\�IHDWXUHV�OLNH�GUDJ�DQG�GURS�ILOH�ORDGLQJ��UROO�XS�GLDORJV��DQG�
D�GHGLFDWHG�GHOHWH�PRGH�WKDW�ZH�KDYH�DGGHG�MXVW�WR�PDNH�WKH�SURJUDP�HDVLHU�WR�XVH�

����8VHU�(IILFLHQF\�)HDWXUHV

����'HOHWH�0RGH

����7LPH�5HDGRXWV�DQG�'HOWD�0HDVXUHPHQWV��SOXV�IDVW�VFUROOLQJ�

7KH�WZR�EXWWRQV�GLUHFWO\�DERYH�WKH�VLJQDO�ODEHO�ZLQGRZ�SURYLGH�ERWK�DQ�DEVR�
OXWH�WLPH�UHDGRXW�DQG�D�UHODWLYH�WLPH�UHDGRXW��7KH�7LPH�EXWWRQ��RQ�WKH�OHIW�DQG�
ZLWK�WKH�EODFN�ZULWLQJ��GLVSOD\V�WKH�FXUUHQW�SRVLWLRQ�RI�WKH�PRXVH�FXUVRU�LQ�WKH�'LDJUDP�ZLQGRZ��
7KH�'HOWD�EXWWRQ��RQ�WKH�ULJKW�ZLWK�WKH�EOXH�ZULWLQJ��GLVSOD\V�WKH�GLIIHUHQFH�EHWZHHQ�WKH�PRXVH�FXU�
VRU�DQG�WKH�GHOWD�PDUN��DQ�XSVLGH�GRZQ��EOXH�WULDQJOH��RQ�WKH�WLPHOLQH�DERYH�WKH�'LDJUDP�ZLQGRZ��

0HDVXUHPHQW��(YHU\�WLPH�WKH�OHIW�PRXVH�EXWWRQ�LV�UHOHDVHG�LQ�WKH�'LDJUDP�ZLQGRZ�WKH�GHOWD�PDUN�
PRYHV�WR�WKDW�ORFDWLRQ��7R�PHDVXUH�WKH�GLVWDQFH�EHWZHHQ�WZR�REMHFWV��WZR�VLJQDO�WUDQVLWLRQV�IRU�H[�
DPSOH��

��6HOHFW�DQ�REMHFW�E\�OHIW�FOLFNLQJ�RQ�LW��7KH�GHOWD�PDUN�ZLOO�PRYH�WR�WKDW�ORFDWLRQ�



�����&KDSWHU����7LPLQJ�$QDO\VLV�DQG�0HDVXUHPHQW�)XQFWLRQV
��0RYH�WKH�FXUVRU�WR�WKH�RWKHU�REMHFW��7KH�GHOWD�EXWWRQ�ZLOO�GLVSOD\�WKH�H[DFW�WLPH�EHWZHHQ�WKH�
WZR�HYHQWV��

6FUROOLQJ��7KH�7LPH�DQG�'HOWD�EXWWRQV�FDQ�DOVR�EH�XVHG�IRU�TXLFN�VFUROOLQJ�LQ�YHU\�ORQJ�WLPLQJ�GL�
DJUDPV�

��/HIW�FOLFNLQJ�RQ�HLWKHU�EXWWRQ�RSHQV�DQ�HGLW�GLDORJ�WKDW�DFFHSWV�WLPH�YDOXHV�

��(QWHULQJ�D�YDOXH�LQ�WKH�7LPH�EXWWRQ�FDXVHV�WKH�'LDJUDP�ZLQGRZ�WR�VFUROO�WR�WKDW�H[DFW�WLPH��

��(QWHULQJ�D�YDOXH�LQ�WKH�'HOWD�EXWWRQ�FDXVHV�WKH�'LDJUDP�ZLQGRZ�WR�VFUROO�WKDW�DPRXQW�IURP�LWV�
FXUUHQW�SRVLWLRQ�

����7LPH�0DUNHUV�IRU�0HDVXUHPHQW

7KH�EDVLF�GRFXPHQWDWLRQ�WLPH�PDUNHUV�DUH�YHUWLFDO�OLQHV�ZKLFK�GLVSOD\�WKHLU�SODFHPHQW�WLPH�LQ�WKH�
WLPLQJ�GLDJUDP��7KLV�WRSLF�GHVFULEHV�KRZ�WR�DGG��PRYH��DQG�HGLW�PDUNHUV��2QFH�D�PDUNHU�LV�DGGHG�
WR�WKH�WLPLQJ�GLDJUDP�LWV�EHKDYLRU�FDQ�EH�DOWHUHG�E\�FKDQJLQJ�WKH�0DUNHU�7\SH�FRQWURO�LQ�WKH�(GLW�
7LPH�0DUNHU�GLDORJ��7KHVH�DGYDQFHG�EHKDYLRUV�DUH�FRYHUHG�LQ�WKH�IROORZLQJ�FKDSWHUV�

��7LPHEUHDN��GRWV���7LPHEUHDN��FXUYHG���DQG�7LPHEUHDN��MDJJHG��WLPH�PDUNHUV�DUH�XVHG�WR�
FRPSUHVV�WLPH��&KDSWHU����7LPH�0DUNHUV�IRU�7LPH�%UHDNV�DQG�&RPSUHVVLRQ���

��(QG�'LDJUDP�WLPH�PDUNHUV�DUH�XVHG�WR�LQGLFDWH�WKH�HIIHFWLYH�HQG�RI�WKH�WLPLQJ�GLDJUDP�IRU�
VLPXODWLRQ�DQG�VWLPXOXV�JHQHUDWLRQ�

��/RRS�6WDUW��/RRS�(QG��DQG�([LW�/RRS�:KHQ�DUH�XVHG�WR�VSHFLI\�WHVW�EHQFK�ORRSV�IRU�7HVW�
%HQFKHU�3UR��VHH�7HVW%HQFKHU�3UR�PDQXDO�IRU�PRUH�LQIRUPDWLRQ��

��+'/�&RGH�PDUNHUV�DUH�XVHG�WR�H[HFXWH�D�VSHFLILF�+'/�FRGH�VHJPHQW�WR�EH�H[HFXWHG�ZKHQ�
WKH�WLPH�PDUNHU�LV�UHDFKHG���7KLV�LV�D�7HVW%HQFKHU�3UR�IHDWXUH���

7R�DGG�D�WLPH�PDUNHU�

��3UHVV�WKH�0DUNHU�EXWWRQ�WR�WXUQ�LW�UHG�

��'HFLGH�LI�\RX�ZRXOG�OLNH�WR�DWWDFK�WKH�PDUNHU�WR�D�IL[HG�WLPH�RU�DQ�HGJH�

,I�D�PDUNHU�LV�DWWDFKHG�WR�D�IL[HG�WLPH��LW�ZLOO�VWD\�DW�WKDW�WLPH��,I�D�PDUNHU�LV�DWWDFKHG�WR�DQ�
HGJH��WKH�PDUNHU�ZLOO�VWD\�D�IL[HG�GLVWDQFH�IURP�WKDW�HGJH��

��,I�DWWDFKLQJ�WR�D�WLPH��PDNH�VXUH�D�VLJQDO�HGJH�RU�VHJPHQW�LV�QRW�VHOHFWHG�E\�VHOHFWLQJ�D�QRQ�
HGJH�REMHFW�OLNH�D�SDUDPHWHU�RU�D�VLJQDO�QDPH�

��,I�DWWDFKLQJ�WR�DQ�HGJH��VHOHFW�WKDW�HGJH�E\�OHIW�FOLFNLQJ�RQ�LW�

��0RYH�WKH�FXUVRU�WR�WKH�VLJQDO�OHYHO�IRU�ZKHUH�WKH�PDUNHU�ZLOO�GLVSOD\�LWV�WLPH�

��5LJKW�FOLFN�WR�DGG�D�WLPH�PDUNHU�

7R�PRYH�D�WLPH�PDUNHU�



&KDSWHU����7LPLQJ�$QDO\VLV�DQG�0HDVXUHPHQW�)XQFWLRQV�����
��'UDJ�DQG�GURS�WKH�WLPH�PDUNHU�OLQH�

7R�HGLW�D�WLPH�PDUNHU�RU�FKDQJH�WKH�DWWDFKPHQW�

��'RXEOH�OHIW�FOLFN�RQ�WKH�WLPH�PDUNHU�OLQH�WR�RSHQ�WKH�(GLW�7LPH�0DUNHU�GLDORJ��

��6HOHFW�WKH�UDGLR�EXWWRQ�WKDW�GHVFULEHV�WKH�QHZ�W\SH�RI�DWWDFKPHQW�WKDW�\RX�ZDQW�WR�PDNH��

��,I�DWWDFKLQJ�WR�D�WLPH��\RX�FDQ�HQWHU�DQ�H[DFW�WLPH�LQWR�WKH�HGLW�ER[�WR�WKH�ULJKW�RI�WKH�UDGLR�
EXWWRQ�

��,I�DWWDFKLQJ�WR�DQ�HGJH��\RX�FDQ�HQWHU�D�UHODWLYH�RIIVHW�IURP�WKH�HGJH�WKDW�\RX�VHOHFW�

��3UHVV�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

��,I�DWWDFKLQJ�WR�DQ�HGJH��WKH�SURJUDP�ZLOO�EH�LQ�D�FRQWLQXRXV�VHOHFWLRQ�PRGH��0RYH�WKH�PRXVH�
VR�WKDW�WKH�VHOHFWLRQ�LV�RQ�WKH�GHVLUHG�VLJQDO�HGJH�

��/HIW�FOLFN�GRZQ�RQ�WKH�HGJH�WR�DWWDFK�WKH�PDUNHU�

6QDS�VLJQDO�HQGV�WR�0DUNHU��'RFXPHQWDWLRQ�)HDWXUH���'RXEOH�FOLFN�RQ�D�PDUNHU�WR�RSHQ�WKH�(GLW�
7LPH�0DUNHU�GLDORJ�DQG�H[SHULPHQW�ZLWK�WKLV�IHDWXUH�

��&KHFN�WKH�6LJQDO�HQGV�VQDS�WR�PDUNHU�FKHFN�ER[�DQG�FOLFN�2.�WR�FORVH�WKH�GLDORJ��1RZ�GUDJ�
DQG�GURS�WKH�PDUNHU�DQG�QRWLFH�WKDW�WKH�HQGV�RI�DOO�WKH�GUDZQ�VLJQDOV�VQDS�WR�WKH�QHZ�SRVL�
WLRQ�RI�WKH�PDUNHU�

����0HDVXUHPHQW�&DSDELOLWLHV�2YHUYLHZ

7KHUH�DUH�PDQ\�GLIIHUHQW�PHWKRGV�IRU�PHDVXULQJ�DQG�GLVSOD\LQJ�WKH�WLPH�DW�ZKLFK�WUDQVLWLRQV�RFFXU��
$OO�WKHVH�PHWKRGV�DUH�GLVFXVVHG�XQGHU�VHFWLRQV�UHODWLQJ�WR�WKH�W\SHV�RI�REMHFWV�WKH\�LQYROYH��EXW�WKH\�
DUH�JURXSHG�KHUH�IRU�HDV\�UHIHUHQFH�DQG�FRPSDULVRQ����

'LVSOD\�VLJQDO�VWDWHV�DW�D�JLYHQ�WLPH��/HIW�FOLFN�LQ�WKH�WLPHOLQH�LQ�WKH�'LDJUDP�ZLQGRZ�WR�GURS�
D�WHPSRUDU\�PDUNHU�OLQH�WKDW�GLVSOD\V�WKH�QXPHULFDO�VWDWH�RI�HDFK�VLJQDO�

9LHZ�WKH�H[DFW�SODFHPHQW�RI�DQ�HGJH��'RXEOH�FOLFNLQJ�RQ�D�HGJH�WR�RSHQ�WKH�(GJH�3URSHUWLHV�
GLDORJ�DQG�GLVSOD\�WKH�PLQ�DQG�PD[�WLPH�RI�WKH�WUDQVLWLRQ��&KDSWHU����(GJH�3URSHUWLHV��

'LVSOD\�WKH�SRVLWLRQ�RU�XQFHUWDLQW\�RI�DQ�HGJH��/HIW�FOLFN�RQ�WKH�7H[W�EXWWRQ��/HIW�FOLFN�RQ�DQ�
HGJH��ULJKW�FOLFN�WR�RSHQ�DQ�HGLW�ER[��(QWHU�WKH��P���0��RU��X�FRQWURO�FRGHV�WR�GLVSOD\�
PLQ�WUDQVLWLRQ��PD[�WUDQVLWLRQ��RU�XQFHUWDLQW\�UHJLRQ��&KDSWHU����8VLQJ�&RQWURO�&RGHV�LQ�
7H[W�2EMHFWV��

'LVSOD\�WKH�GLVWDQFH�EHWZHHQ�WZR�WUDQVLWLRQV��$GG�D�GHOD\��VHWXS��RU�KROG�SDUDPHWHU�EHWZHHQ�
WKH�WZR�WUDQVLWLRQV��'RXEOH�FOLFN�RQ�WKH�SDUDPHWHU�WR�RSHQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ��
DQG�FKRRVH�WKH�'LVWDQFH�UDGLR�EXWWRQ��&KDSWHU����3DUDPHWHU�3URSHUWLHV��

0HDVXUH�WKH�GLVWDQFH�EHWZHHQ�WZR�REMHFWV��/HIW�FOLFN�RQ�WKH�ILUVW�REMHFW��7KLV�PRYHV�WKH�EOXH�
GHOWD�PDUN��WKH�EOXH�WULDQJOH�RQ�WKH�WLPHOLQH��WR�WKDW�SRVLWLRQ��1RZ�WKH�EOXH�'HOWD�EXWWRQ�
DERYH�WKH�VLJQDO�QDPHV�ZLOO�GLVSOD\�WKH�GLVWDQFH�EHWZHHQ�WKH�EOXH�GHOWD�PDUN�DQG�WKH�PRXVH�



�����&KDSWHU����7LPLQJ�$QDO\VLV�DQG�0HDVXUHPHQW�)XQFWLRQV
FXUVRU��3XW�WKH�PRXVH�FXUVRU�RYHU�WKH�RWKHU�REMHFW�DQG�WKH�GLVWDQFH�ZLOO�EH�GLVSOD\HG�LQ�WKH�
EOXH�UHDGRXW�DERYH�WKH�VLJQDO�ODEHO�ZLQGRZ��&KDSWHU����'HOWD�0HDVXUHPHQWV��

'LVSOD\�WKH�H[DFW�SODFHPHQW�RI�D�WLPH�PDUNHU��/HIW�FOLFN�RQ�WKH�0DUNHU�EXWWRQ��5LJKW�FOLFN�
LQ�WKH�GLDJUDP�WR�DGG�D�WLPH�PHDVXUH�OLQH��'RXEOH�OHIW�FOLFN�RQ�WKH�PDUNHU�OLQH�WR�RSHQ�WKH�
(GLW�7LPH�0DUNHU�GLDORJ�DQG�HGLW�WKH�H[DFW�SRVLWLRQ�RI�WKH�PDUNHU��&KDSWHU����0DUNHUV��

9LVXDO�GLVSOD\�RI�FULWLFDO�SDWKV��'HOD\V�DUH�FRORU�FRGHG�WR�LQGLFDWH�ZKLFK�HGJHV�RI�WKH�GHOD\HG�
WUDQVLWLRQ�WKH\�FRQWURO��7KLV�LV�SDUWLFXODUO\�XVHIXO�LQ�GLDJUDPV�ZKHUH�PXOWLSOH�GHOD\V�IRUFH�
D�VLQJOH�VLJQDO�WUDQVLWLRQ��&KDSWHU����'HOD\V�DQG�&KDSWHU����0XOWLSOH�'HOD\V��

����=RRP�)HDWXUHV

7KH�=RRP�EXWWRQV��ORFDWHG�RQ�WKH�ULJKW�RI�WKH�EXWWRQ�EDU��FKDQJH�WKH�]RRP�OHYHO�LQ�WKH�WLPLQJ�GLD�
JUDP��7KH�=RRP�IXQFWLRQV�DUH�DOVR�DYDLODEOH�LQ�WKH�9LHZ�PHQX��7KHUH�DUH�WKUHH�PDLQ�ZD\V�WR�FKDQJH�
WKH�]RRP�OHYHO�RI�WKH�GLDJUDP�����

���8VH�WKH�=RRP�,Q�DQG�=RRP�2XW�EXWWRQV�RQ�WKH�EXWWRQ�EDU�WR�FHQWHU�DQG�]RRP�RQ�D�VHOHFWHG�RE�
MHFW��)RU�H[DPSOH�

��,I�DQ�REMHFW�LV�VHOHFWHG�LQ�WKH�'LDJUDP�ZLQGRZ��WKHQ�WKH�]RRP�ZLOO�FHQWHU�RQ�WKDW�REMHFW�

��,I�WKHUH�DUH�QR�VHOHFWHG�REMHFWV��EXW�WKH�%OXH�'HOWD�7ULDQJOH�LV�YLVLEOH��WKHQ�]RRP�ZLOO�FHQWHU�
RQ�WKH�%OXH�'HOWD�7ULDQJOH��7R�PRYH�WKH�%OXH�'HOWD�7ULDQJOH��FOLFN�DW�WKH�GHVLUHG�WLPH�OR�
FDWLRQ�LQ�HLWKHU�WKH�WLPH�OLQH�RU�WKH�GLDJUDP�ZLQGRZ�

��,I�QR�HGJH�LV�VHOHFWHG�DQG�WKH�EOXH�WULDQJOH�LV�QRW�RQ�WKH�VFUHHQ��WKHQ�WKH�GLDJUDP�]RRPV�IURP�
WKH�FHQWHU�RI�WKH�'LDJUDP�ZLQGRZ�

���&OLFN�DQG�GUDJ�RQ�WKH�7LPH�/LQH��7KLV�SURYLGHV�D�TXLFN�ZD\�WR�JUDSKLFDOO\�VSHFLI\�WKH�]RRP�
OHYHO�DQG�UDQJH�IRU�D�VHFWLRQ�LQ�D�ODUJH�WLPLQJ�GLDJUDP�

��&OLFN�LQVLGH�WKH�WLPHOLQH�DQG�GUDJ�WKH�PRXVH�WR�LQGLFDWH�WKH�UDQJH�LQ�ZKLFK�WR�]RRP�

��:KHQ�\RX�UHOHDVH�WKH�PRXVH�WKH�GLDJUDP�ZLOO�]RRP�WR�VKRZ�WKH�UDQJH�\RX�VHOHFWHG��

���8VH�WKH�=RRP�5DQJH�RU�=RRP�)XOO�EXWWRQV�RQ�WKH�EXWWRQ�EDU��

��7KH�=RRP�5DQJH�EXWWRQ�RSHQV�D�GLDORJ�WKDW�OHWV�\RX�VSHFLI\�WKH�VWDUWLQJ�DQG�HQGLQJ�WLPHV�GLV�
SOD\HG�LQ�WKH�'LDJUDP�ZLQGRZ�

��7KH�=RRP�)XOO�EXWWRQ�GLVSOD\V�WKH�HQWLUH�WLPLQJ�GLDJUDP�

����7LPH�0DUNHUV�IRU�7LPH�%UHDNV�DQG�&RPSUHVVLRQ

7LPH�%UHDNV�DUH�D�VSHFLDO�W\SH�RI�WLPH�PDUNHU�WKDW�FDQ�FRPSUHVV�WLPH��7KH�WLPH�EUHDNV�FDQ�EH�GRWWHG��
FXUYHG��RU�MDJJHG�GRXEOH�OLQHV�WKDW�PLPLF�WKH�PRVW�FRPPRQ�WLPH�EUHDNV�XVHG�LQ�GDWD�ERRNV��,I�D�
FRPSUHVVLRQ�WLPH�LV�DGGHG�WR�WKH�WLPH�EUHDN�WKHQ�WKDW�DPRXQW�RI�WLPH�WR�WKH�ULJKW�RI�WKH�PDUNHU�ZLOO�
QRW�EH�GLVSOD\HG�RQ�WKH�VFUHHQ��7KH�FRPSUHVVHG�WLPH�VWLOO�H[LVWV��EXW�LW�GRHV�QRW�GLVSOD\�RQ�WKH�VFUHHQ�



&KDSWHU����7LPLQJ�$QDO\VLV�DQG�0HDVXUHPHQW�)XQFWLRQV�����
7R�DGG�D�WLPH�EUHDN�

��$GG�D�UHJXODU�WLPH�PDUNHU��3UHVV�WKH�0DUNHU�EXWWRQ�DQG�XVH�WKH�ULJKW�PRXVH�EXWWRQ�WR�DGG�D�
WLPH�PDUNHU��&KDSWHU����7LPH�0DUNHUV��

��'RXEOH�FOLFN�RQ�WKH�PDUNHU�OLQH��QRW�RQ�WKH�PDUNHU�
QDPH��WR�RSHQ�WKH�(GLW�7LPH�0DUNHU�GLDORJ��

��)URP�WKH�0DUNHU�7\SH�GURS�GRZQ�OLVW�ER[��FKRRVH�
RQH�RI�WKH�WKUHH�JUDSKLFDO�WLPH�EUHDN�VW\OHV��
7LPHEUHDN�GRWV���7LPHEUHDN�FXUYHG���RU�
7LPHEUHDN�MDJJHG���

��8VH�WKH�7LPH�EUHDN�FRPSUHVVHV�WLPH�E\��HGLW�ER[�
WR�LQGLFDWH�WKH�DPRXQW�RI�WLPH�WKDW�VKRXOG�EH�
FRPSUHVVHG��7KH�WLPH�WR�WKH�ULJKW�RI�WKH�PDUNHU�
ZLOO�EH�FRPSUHVVHG�DQG�ZLOO�QRW�GLVSOD\�RQ�WKH�
VFUHHQ��7KH�FRPSUHVVHG�WLPH�VWLOO�H[LVWV��EXW�LW�
GRHV�QRW�GLVSOD\�RQ�WKH�VFUHHQ��,I�QR�WLPH�FRP�
SUHVVLRQ�LV�VSHFLILHG��WKHQ�WKH�WLPH�EUHDN�ZLOO�DFW�DV�D�JUDSKLFDO�GLVSOD\��DQG�QR�WLPH�ZLOO�
EH�FRPSUHVVHG���1RWH��WKLV�HGLW�ER[�DSSHDUV�ZKHQ�\RX�VHOHFW�RQH�RI�WKH�WKUHH�7LPHEUHDN�
PDUNHU�W\SHV��

��&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

����8VHU�(IILFLHQF\�)HDWXUHV

+HUH�LV�D�VKRUW�OLVW�RI�IHDWXUHV�ZH�DGGHG�MXVW�WR�PDNH�WKH�SURJUDP�HDVLHU�WR�XVH�����

��0XOWLSOH�8QGR�DQG�5HGR��7KH�(GLW�!�8QGR�DFWLRQ�DQG�(GLW�!�5HGR�DFWLRQ�PHQX�RSWLRQV�
GHVFULEH�WKH�W\SH�RI�HGLWLQJ�RU�GHOHWLQJ�DFWLRQ�WKDW�\RX�FDQ�XQGR��7KH�ROGHU�(GLW�!�8QGR�
'HOHWH�PHQX�RSWLRQ�UHPDLQV�DV�D�PHQX�RSWLRQ�VR�WKDW�GHOHWLRQV�FDQ�EH�XQGRQH�ZLWKRXW�
FKDQJLQJ�WKH�PXOWLSOH�XQGR�UHGR�EXIIHU�

��5ROO�XS�'LDORJV��7KH�PRGHOHVV�GLDORJV�OLNH�6LJQDO�3URSHUWLHV�DQG�3DUDPHWHU�3URSHUWLHV�FDQ�
EH�UROOHG�XS�LQ�RUGHU�WR�YLHZ�WKH�WLPLQJ�GLDJUDP��7R�UROO�XS�D�GLDORJ��SUHVV�WKH�PLQLPL]H�
EXWWRQ�LQ�WKH�WRS�ULJKW�KDQG�VLGH�RI�WKH�GLDORJ�ZLQGRZ�EDU��:KHQ�D�GLDORJ�LV�UROOHG�XS�RQO\�

-DJJHG�WLPHEUHDN&XUYHG�WLPHEUHDN'RWWHG�WLPHEUHDN



�����&KDSWHU����7LPLQJ�$QDO\VLV�DQG�0HDVXUHPHQW�)XQFWLRQV
WKH�ZLQGRZ�EDU�LV�YLVLEOH��7R�XQUROO�D�GLDORJ�SUHVV�WKH�PD[LPL]H�ZLQGRZ�EXWWRQ�RQ�WKH�ZLQ�
GRZ�EDU�

��&XUVRU�6KDSH�,QGLFDWHV�(GLWLQJ�2SHUDWLRQV��7KH�FXUVRU�FKDQJHV�VKDSH�WR�LQGLFDWH�WKDW�GLI�
IHUHQW�HGLWLQJ�RSWLRQV�DUH�DYDLODEOH�ZKHQ�WKH�FXUVRU�LV�RYHU�D�SDUWLFXODU�REMHFW�

��3URSRUWLRQDO�6FUROO�%DUV��7KH�WKXPEV�RQ�WKH�VFUROO�EDU�DUH�QRZ�SURSRUWLRQDOO\�VL]HG�WR�LQGL�
FDWH�KRZ�PXFK�RI�WKH�ILOH�LV�EHLQJ�YLHZHG�

�&RPSDFW�'LDORJV��6PDOO��FRPSDFW�GLDORJV�DOORZ�PD[LPXP�XVH�RI�\RXU�VFUHHQ�UHDO�HVWDWH�
�JUHDW�IRU�ODSWRSV��

��'UDJ�DQG�'URS�)LOH�/RDG��)URP�:LQGRZV�([SORUHU�\RX�FDQ�GUDJ�D��WLP�ILOH��WKH�SURJUDP
V�
QRUPDO�RXWSXW�ILOH��DQG�GURS�LW�LQWR�WKH�WLPLQJ�ZLQGRZ�WR�RSHQ�WKH�ILOH��7KLV�LV�KHOSIXO�LI�
\RX�KDYH�PDQ\�WLPLQJ�GLDJUDPV�DQG�ZRXOG�OLNH�WR�YLHZ�WKHP�LQ�UDSLG�VXFFHVVLRQ�

��)LOH�+LVWRU\�/LVW��7KH�)LOH�PHQX�KDV�D�KLVWRU\�OLVW�RI�WKH�ODVW�IRXU�ILOHV�WKDW�ZHUH�XVHG��7KLV�
KHOSV�\RX�TXLFNO\�ORDG�\RXU�FXUUHQW�SURMHFW��/HIW�FOLFN�RQ�D�ILOH�LQ�WKH�KLVWRU\�OLVW�WR�RSHQ�
WKDW�GLDJUDP��

��,QWHOOLJHQW�:LQGRZV��7KH�'LDJUDP�DQG�3DUDPHWHU�ZLQGRZV�UHPHPEHU�WKHLU�VL]H�DQG�ORFDWLRQ�
WKH�ODVW�WLPH�WKH�SURJUDP�ZDV�UXQ��7KLV�PHDQV�WKDW�\RX�GRQ
W�KDYH�WR�VL]H�DQG�PRYH�WKH�ZLQ�
GRZV�HDFK�WLPH�\RX�UXQ�WKH�SURJUDP��)RQWV��FRORUV��DQG�ZLQGRZ�VSHFLILF�RSWLRQV�DUH�DOVR�
UHPHPEHUHG��

��0RGHOHVV�'UDZLQJ��6\QDSWL&$'�SURGXFWV�DOORZ�\RX�WR�GUDZ�DQG�HGLW�ZDYHIRUPV�UHJDUGOHVV�
RI�WKH�PRGH�\RX�KDSSHQ�WR�EH�LQ�

��6WDWXV�EDU�DQG�4XLFN�2YHUYLHZV��:H�KDYH�VWDWXV�EDUV�DQG�D�VKRUW�RYHUYLHZ�WR�KHOS�QHZ�XVHUV�
JHW�VWDUWHG��

��(GLW�%R[�+LVWRU\�/LVWV��0DQ\�HGLW�ER[HV�DUH�HTXLSSHG�ZLWK�SHUPDQHQW�KLVWRU\�OLVWV�WKDW�VWRUH�
LQIRUPDWLRQ�IURP�VHVVLRQ�WR�VHVVLRQ��+LVWRU\�OLVWV�VDYH�WKH�XVHU�IURP�UHW\SLQJ�SUHYLRXVO\�HQ�
WHUHG�LQIRUPDWLRQ��+LVWRU\�OLVWV�DUH�VWRUHG�LQ�DQ��LQL�ILOH�LQ�\RXU�:LQGRZV�GLUHFWRU\��WLP�
LQJ�LQL�IRU�7LPLQJ�'LDJUDPPHU�3UR��ZDYHIRUP�LQL�IRU�:DYH)RUPHU�3UR��DQG�WEHQFK�LQL�
IRU�7HVW%HQFKHU�3UR��DQG�FDQ�EH�SUXQHG�DQG�UHDUUDQJHG�LQ�WKDW�ILOH��EH�VXUH�WKH�SURJUDP�LV�
QRW�UXQQLQJ�ZKLOH�HGLWLQJ�LWV��LQL�ILOH�RU�\RXU�FKDQJHV�ZLOO�EH�RYHUZULWWHQ�E\�WKH�SURJUDP�
ZKHQ�LW�LV�FORVHG��

����'HOHWH�0RGH

7KH�'HOHWH�0RGH�OHWV�\RX�TXLFNO\�GHOHWH�REMHFWV�LQ�WKH�'LDJUDP�ZLQGRZ�ZLWKRXW�KDYLQJ�WR�XVH�WKH�
NH\ERDUG��

2EMHFW &XUVRU $FWLRQ

SDUDPHWHU XS�GRZQ�DUURZ FDQ�PRYH�SDUDPHWHU�XS�RU�GRZQ

SDUDPHWHU�KDQGOH SRLQWHU GUDJ�KDQGOH�WR�D�QHZ�HGJH

WH[W IRXU�ZD\�DUURZ GUDJ�RU�QXGJH�LQ�DQ\�GLUHFWLRQ

PDUNHU�RU�HGJH OHIW��ULJKW�DUURZ GUDJ�RU�QXGJH�OHIW�RU�ULJKW

DOO�RWKHU�REMHFWV W\SH�RI�ZDYHIRUP�WR�EH�
GUDZQ�QH[W

PLUURUV�WKH�UHG�VWDWH�EXWWRQ



&KDSWHU����7LPLQJ�$QDO\VLV�DQG�0HDVXUHPHQW�)XQFWLRQV�����
7R�HQWHU�'HOHWH�0RGH�

��&KHFN�WKH�(GLW�!�5LJKW�&OLFN�'HOHWH�0RGH�PHQX�RSWLRQ��

1RWH��:KHQ�WKH�'HOHWH�0RGH�LV�DFWLYH��WKH�RWKHU�PRGH�EXWWRQV�DUH�JUD\�DQG�LQDFWLYH�

��6HOHFW�DQ�REMHFW�E\�OHIW�FOLFNLQJ�RQ�LW�

��5LJKW�FOLFN�WR�GHOHWH�WKH�REMHFW��5HPHPEHU�WKDW�WKH�ULJKW�PRXVH�SHUIRUPV�WKH�IXQFWLRQ�RI�WKH�
DFWLYDWHG�PRGH�EXWWRQ�

,I�\RX�PDNH�D�PLVWDNH��WKH�(GLW�!�8QGR�DQG�(GLW�!�8QGR�'HOHWH�PHQX�RSWLRQV�FDQ�UHWXUQ�WKH�GLD�
JUDP�WR�LWV�RULJLQDO�VWDWH�

$OWHUQDWH�0HWKRG��2EMHFWV�FDQ�DOVR�EH�GHOHWHG�E\�VHOHFWLQJ�WKHP�DQG�WKHQ�SUHVVLQJ�WKH��'HOHWH!�
NH\�RQ�WKH�NH\ERDUG�RU�VHOHFWLQJ�WKH�(GLW�!�'HOHWH�PHQX�RSWLRQ�

����6SHFLI\LQJ�D�8VHU�GHILQHG�5DGL[

7KH�UDGL[�XVHG�WR�GLVSOD\�VWDWH�YDOXHV�RQ�D�VLJQDO�FDQ�QRZ�EH�VSHFLILHG�DV�D�XVHU�GHILQHG�UDGL[�W\SH��
7KLV�DOORZV�\RX�WR�VSHFLI\�HDVLO\�UHFRJQL]DEOH�WH[W�WR�EH�GLVSOD\HG�LQ�SODFH�RI�WKH�ELQDU\�YDOXH�KHOG�
E\�D�VWDWH��)RU�H[DPSOH��\RX�FDQ�GHWHUPLQH�WKDW�WKH�ZRUGV��7UXH��DQG��)DOVH��ZLOO�EH�GLVSOD\HG�LQ�
SODFH�RI���DQG���

7R�6SHFLI\�D�8VHU�'HILQHG�5DGL[�

��6HOHFW�WKH�%XV�!�&UHDWH�8VHU�'HILQHG�5DGL[�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�&UHDWH�8VHU�
'HILQHG�5DGL[�GLDORJ�ER[�

��(QWHU�WKH�QDPH�\RX�ZDQW�WKH�UDGL[�WR�KDYH��H�J���%RROHDQ��LQ�WKH�1DPH�HGLW�ER[�

��&OLFN�WKH�$GG�EXWWRQ�EHORZ�WKH�1DPH�HGLW�ER[�WR�DGG�WKH�QHZ�UDGL[�W\SH�

��(QWHU�WKH�QXPHULFDO�YDOXH�LQ�WKH�6WDWH�9DOXH�HGLW�ER[�RU�VHOHFW�WKH�YDOXH�IURP�WKH�GURS�GRZQ�
OLVW�ER[�

��(QWHU�WKH�FRUUHVSRQGLQJ�WH[W�LQ�WKH�7UDQVODWLRQ�HGLW�ER[�

��&OLFN�WKH�$GG�EXWWRQ�LQ�WKH�6WDWH�7UDQVODWLRQ�DUHD�RI�WKH�GLDORJ�ER[��7KLV�ZLOO�DGG�WKH�QHZ�
VWDWH�WUDQVODWLRQ�WR�WKH�QHZ�UDGL[�W\SH�

��5HSHDW�WKH�ODVW�WKUHH�VWHSV�XQWLO�DOO�GHVLUHG�YDOXHV�KDYH�EHHQ�DGGHG�WR�WKH�UDGL[�

��&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�&UHDWH�8VHU�'HILQHG�5DGL[�GLDORJ�ER[�

$�8VHU�'HILQHG�5DGL[�FDQ�EH�VSHFLILHG�DV�WKH�GHIDXOW�UDGL[�IRU�QHZ�VLJQDOV�E\�VHOHFWLQJ�WKH�UDGL[�
QDPH�IURP�WKH�'HIDXOW�5DGL[�GURS�GRZQ�OLVW�ER[�LQ�WKH�&UHDWH�8VHU�'HILQHG�5DGL[�GLDORJ�ER[�

7R�DGG�QHZ�VWDWH�WUDQVODWLRQV�WR�D�8VHU�'HILQHG�5DGL[�



�����&KDSWHU����7LPLQJ�$QDO\VLV�DQG�0HDVXUHPHQW�)XQFWLRQV
��6HOHFW�WKH�%XV�!�&UHDWH�8VHU�'HILQHG�5DGL[�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�&UHDWH�8VHU�
'HILQHG�5DGL[�GLDORJ�ER[�

��6HOHFW�WKH�QDPH�RI�WKH�UDGL[�\RX�ZDQW�WR�PRGLI\��H�J���%RROHDQ��LQ�WKH�1DPH�GURS�GRZQ�OLVW�
ER[�

��(QWHU�WKH�QXPHULFDO�YDOXH�LQ�WKH�6WDWH�9DOXH�HGLW�ER[�RU�VHOHFW�WKH�YDOXH�IURP�WKH�GURS�GRZQ�
OLVW�ER[�

��(QWHU�WKH�FRUUHVSRQGLQJ�WH[W�LQ�WKH�7UDQVODWLRQ�HGLW�ER[�

��&OLFN�WKH�$GG�EXWWRQ�LQ�WKH�6WDWH�7UDQVODWLRQ�DUHD�RI�WKH�GLDORJ�ER[��7KLV�ZLOO�DGG�WKH�QHZ�
VWDWH�WUDQVODWLRQ�WR�WKH�QHZ�UDGL[�W\SH�

��5HSHDW�WKH�ODVW�WKUHH�VWHSV�XQWLO�DOO�GHVLUHG�YDOXHV�KDYH�EHHQ�DGGHG�WR�WKH�UDGL[�

��&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�&UHDWH�8VHU�'HILQHG�5DGL[�GLDORJ�ER[��



&KDSWHU����7H[W�2EMHFWV�����
7H[W�REMHFWV�FDQ�EH�SODFHG�DQ\ZKHUH�LQ�D�WLPLQJ�GLDJUDP��7KH\�FDQ�EH�XVHG�WR�DQQRWDWH�F\FOHV��VLJQDO�
HGJHV��RU�VHJPHQWV��

7KH�IRQW�DQG�FRORU�RI�HDFK�WH[W�REMHFW�FDQ�EH�FKDQJHG�WR�VWUHVV�WKH�LPSRUWDQFH�RI�WKDW�SDUWLFXODU�WH[W�
REMHFW��7KH�IRQWV�DOVR�VXSSRUW�VXSHUVFULSWV��VXEVFULSWV��DQG�EROG�DQG�LWDOLF�WH[W�DWWULEXWHV�VR�\RXU�WLP�
LQJ�GLDJUDPV�FDQ�XVH�WKH�VDPH�QDPHV�DQG�FRPPHQWV�WKDW�DUH�FRPPRQO\�XVHG�LQ�GDWD�ERRNV�

7H[W�REMHFWV�DXWRPDWLFDOO\�VQDS�WR�DQ�LQYLVLEOH�DOLJQPHQW�JULG�WKDW�PDNHV�LW�HDV\�WR�YLVXDOO\�OLQH�XS�
GLIIHUHQW�REMHFWV�

����$GGLQJ�7H[W

7KHUH�DUH�WKUHH�ZD\V�RI�VHWWLQJ�WKH�KRUL]RQWDO�SRVLWLRQ�RI�D�WH[W�REMHFW��)LUVW��WH[W�FDQ�EH�DWWDFKHG�WR�
D�VSHFLILF�WLPH�VR�WKDW�WKH�WH[W�VWD\V�DW�WKDW�VDPH�WLPH�UHJDUGOHVV�RI�KRZ�WKH�WLPLQJ�GLDJUDP�FKDQJHV��
6HFRQG��WH[W�FDQ�EH�DWWDFKHG�WR�DQ�HGJH�VR�WKDW�WKH�WH[W�PRYHV�ZKHQ�WKH�HGJH�LV�PRYHG��NHHSLQJ�WKH�
VDPH�IL[HG�GLVWDQFH�IURP�WKDW�HGJH��$QG�WKLUG��WH[W�FDQ�EH�DWWDFKHG�WR�D�VHJPHQW�VR�WKDW�WKH�WH[W�
VWD\V�FHQWHUHG�ZLWKLQ�WKDW�VHJPHQW��

7R�DGG�D�WH[W�REMHFW��

��3UHVV�WKH�7H[W�EXWWRQ�WR�WXUQ�LW�UHG�

��'HFLGH�LI�\RX�ZRXOG�OLNH�WR�DWWDFK�WKH�WH[W�WR�D�IL[HG�WLPH��DQ�HGJH��RU�D�VHJPHQW�DQG�VHOHFW�WKH�
DSSURSULDWH�REMHFW�

D��7LPH��PRVW�FRPPRQ���$Q\�REMHFW�H[FHSW�D�VLJQDO�RU�HGJH�
E��(GJH��6HOHFW�WKH�HGJH�E\�OHIW�FOLFNLQJ�RQ�LW�
F��6HJPHQW��6HOHFW�WKH�VHJPHQW�E\�OHIW�FOLFNLQJ�RQ�LW�

��5LJKW�FOLFN�WR�RSHQ�DQ�HGLW�ER[�

��7\SH�LQ�WKH�WH[W��1RWH��7KLV�LV�D�ULFK�HGLW�FRQWURO�WKDW�VXSSRUWV�EROG��LWDOLF��VXEVFULSW��DQG�VX�
SHUVFULSWV��7R�DSSO\�WKHVH�VW\OHV��VHOHFW�WKH�WH[W�DQG�XVH�WKH�IROORZLQJ�NH\�FRPELQDWLRQV��2U�
EHIRUH�W\SLQJ�WKH�WH[W��XVH�WKH�NH\�FRPELQDWLRQV�WR�WXUQ�RQ�WKH�VW\OH�VR�WKH�WH[W�\RX�W\SH�LV�
IRUPDWWHG�WKDW�ZD\��7KH�NH\�FRPELQDWLRQV�DUH�

%ROG�WKH�WH[W�XVLQJ��&WUO!�E�NH\V�
,WDOLFL]H�ZLWK��&WUO!�L�NH\V�
6XSHUVFULSW�ZLWK��&WUO!�X�NH\V��X�IRU�XS�
6XEVFULSW�ZLWK��&WUO!�G�NH\V��G�IRU�GRZQ�

��&ORVH�WKH�HGLW�ER[�E\�SUHVVLQJ�WKH��(QWHU!�NH\�RU�FOLFNLQJ�RXWVLGH�RI�WKH�ER[�

0XOWL�OLQH�WH[W�REMHFWV�DUH�FRQVWUXFWHG�E\�HGLWLQJ�D�VLQJOH�OLQH�WH[W�REMHFW�XVLQJ�WKH�(GLW�7H[W�GLDORJ�



�����&KDSWHU����7H[W�2EMHFWV
����(GLWLQJ�7H[W��

$�WH[W�REMHFW
V�SURSHUWLHV��WH[W��DWWDFKPHQW��IRQWV��DQG�FRORU�DUH�HGLWHG�LQ�WKH�(GLW�7H[W�GLDORJ�

7R�RSHQ�WKH�(GLW�7H[W�GLDORJ�

��'RXEOH�OHIW�FOLFN�RQ�WKH�WH[W�REMHFW��

25�

��6HOHFW�WKH�WH[W��OHIW�FOLFN���DQG�FKRRVH�WKH�(GLW�!�(GLW�7H[W�PHQX�LWHP��7KLV�PHQX�LV�RQO\�HQ�
DEOHG�ZKHQ�D�WH[W�REMHFW�LV�VHOHFWHG��

7KHUH�DUH�WKUHH�VHFWLRQV�LQ�WKH�(GLW�7H[W�GLDORJ��6HH�)LJXUH������

���7H[W�(GLW�6HFWLRQ��7KH�
HGLW�ER[�DW�WKH�WRS�RI�WKH�(GLW�
7H[W�GLDORJ�DFFHSWV�WH[W�IURP�
WKH�FOLSERDUG��PXOWLSOH�OLQHV�
RI�WH[W��DQG�VSHFLDO�VW\OH�HGLW�
LQJ��

��0XOWL�OLQH�WH[W��3DUD�
JUDSK�WH[W�EORFNV�
FDQ�EH�DGGHG�E\�W\S�
LQJ�LQ�PXOWLSOH�OLQHV�
RI�WH[W�LQWR�WKH�HGLW�
ER[��%\�GHIDXOW��QHZ�
WH[W�REMHFWV�DUH�VLQ�
JOH�OLQH�VR�WKDW�\RX�
FDQ�DGG�PDQ\�LQ�UDS�
LG�VXFFHVVLRQ�

��&RS\�DQG�3DVWH�WH[W��
7KH�QRUPDO�:LQ�
GRZV�FRS\�DQG�SDVWH�
NH\VWURNHV���&WUO!�
&�DQG��&WUO!�9��
FDQ�EH�XVHG�LQVLGH�
WKLV�HGLW�ER[�WR�
WUDQVIHU�WH[W�WR�DQG�
IURP�ZRUG�SURFHV�
VRUV�DQG�RWKHU�HGL�
WRUV�

��%ROG��,WDOLF��6XSHUVFULSW��DQG�6XEVFULSW�6W\OHV��7R�DSSO\�WKHVH�VW\OHV��VHOHFW�SDUW�RI�WKH�WH[W�
DQG�SUHVV�RQH�RI�WKH�VW\OH�EXWWRQV�ORFDWHG�EHORZ�WKH�HGLW�ER[�



&KDSWHU����7H[W�2EMHFWV�����
���7H[W�$WWDFKPHQW�6HFWLRQ��7H[W�REMHFWV�DUH�HLWKHU�DWWDFKHG�WR�D�IL[HG�WLPH��DQ�HGJH��D�VHJPHQW��
RU�D�VLJQDO��7R�FKDQJH�WKH�DWWDFKPHQW�RI�D�WH[W�REMHFW�

��6HOHFW�WKH�UDGLR�EXWWRQ�WKDW�GHVFULEHV�WKH�QHZ�W\SH�RI�DWWDFKPHQW�WKDW�\RX�ZDQW�WR�PDNH�

��&KRRVH�WKH�2.�EXWWRQ�WR�FORVH�WKH�(GLW�7H[W�GLDORJ��

��,I�\RX�FKRVH�$WWDFK�WR�FXUUHQW�WLPH��WKHQ�WKH�WH[W�ZLOO�EH�IL[HG�DW�WKDW�WLPH�

��,I�\RX�FKRVH�$WWDFK�WR�HGJH��$WWDFK�WR�VHJPHQW��RU�$WWDFK�WR�VLJQDO��WKH�WLPLQJ�GLDJUDP�HG�
LWRU�ZLOO�EH�LQ�D�FRQWLQXRXV�VHOHFWLRQ�PRGH��

��0RYH�WKH�PRXVH�VR�WKDW�WKH�VHOHFWLRQ�LV�RQ�WKH�GHVLUHG�VLJQDO�HGJH�RU�VHJPHQW�

��/HIW�FOLFN�RQ�WKH�HGJH�RU�VHJPHQW�WR�DWWDFK�WKH�WH[W�

���)RQW�DQG�FRORU�VHFWLRQ��:KHQ�D�WH[W�REMHFW�LV�ILUVW�GUDZQ�LW�XVHV�WKH�GHIDXOW�IRQW�IRU�WKH�'LDJUDP�
ZLQGRZ��VHH�2SWLRQV�!�7H[W�&RORU�3UHIHUHQFHV�!�6HW�'LDJUDP�:LQGRZ�)RQW�PHQX�RSWLRQ���(DFK�
WH[W�REMHFW�FDQ�KDYH�D�WRWDOO\�GLIIHUHQW�IRQW��VL]H��DQG�FRORU��7R�FKDQJH�WKH�IRQW�RU�FRORU�

��3UHVV�WKH�)RQW�EXWWRQ�WR�RSHQ�WKH�)RQW�GLDORJ�

��&KRRVH�WKH�GHVLUHG�IRQW��VL]H��DQG�FRORU�IURP�WKH�GLDORJ��1RWH��7KH�IRQW�VW\OH��VWULNH�RXW��DQG�
XQGHUOLQH�FRQWUROV�RI�WKH�RI�WKH�)RQW�GLDORJ�DUH�QRW�VXSSRUWHG�DQG�GR�QRW�DIIHFW�WKH�WH[W�RE�
MHFW�

����0RYLQJ�7H[W�DQG�WKH�$OLJQPHQW�*ULG

7H[W�FDQ�EH�PRYHG�XVLQJ�WKH�PRXVH�RU�WKH�NH\ERDUG��7H[W�ZKLFK�LV�DWWDFKHG�WR�D�WLPH�RU�DQ�HGJH�FDQ�
EH�PRYHG�LQ�DOO�IRXU�GLUHFWLRQV��OHIW��ULJKW��XS��GRZQ���7H[W�ZKLFK�LV�DWWDFKHG�WR�D�VHJPHQW�FDQ�RQO\�
EH�PRYHG�XS�RU�GRZQ��EHFDXVH�WKH�KRUL]RQWDO�SRVLWLRQ�LV�GHWHUPLQHG�E\�WKH�VHJPHQW��

'UDJ�DQG�'URS�WH[W�ZLWK�WKH�PRXVH�

��/HIW�FOLFN�RQ�WKH�WH[W�REMHFW�DQG�GUDJ�LW�WR�WKH�GHVLUHG�ORFDWLRQ�

��5HOHDVH�WKH�PRXVH�EXWWRQ�WR�GURS�WKH�WH[W��

1XGJH�WKH�WH[W�XVLQJ�WKH�NH\ERDUG�

��6HOHFW�WKH�WH[W�E\�OHIW�FOLFNLQJ�RQ�LW�

��8VH�WKH�DUURZ�NH\V�RQ�WKH�NH\ERDUG�WR�QXGJH�WKH�WH[W�XS��GRZQ��OHIW��RU�ULJKW��

7KH�SODFHPHQW�RI�WH[W�REMHFWV�LV�FRQWUROOHG�E\�DQ�LQYLVLEOH�WH[W�DOLJQPHQW�JULG�ZKLFK�PDNHV�LW�HDV\�
WR�DOLJQ�WH[W�DQG�PDNH�RUJDQL]HG�WLPLQJ�GLDJUDPV��$V�\RX�GUDJ�RU�GUDZ�D�QHZ�WH[W�REMHFW��LW�LV�SXOOHG�
LQWR�DOLJQPHQW�ZLWK�WKH�QHDUHVW�LQWHUVHFWLRQ�RI�JULG�OLQHV��

)RU�WH[W�REMHFWV��WKH�GHIDXOW�JULG�VHWWLQJV�DUH������GLVSOD\�WLPH�XQLWV�LQ�WKH�KRUL]RQWDO�GLUHFWLRQ�DQG�
��SL[HOV�LQ�WKH�YHUWLFDO�GLUHFWLRQ��7KLV�VHWWLQJ�PDNHV�LW�HDV\�WR�YHUWLFDOO\�OLQH�XS�WH[W��EXW�OHDYHV�FRP�
SOHWH�SODFHPHQW�IUHHGRP�LQ�WKH�KRUL]RQWDO�GLUHFWLRQ��



�����&KDSWHU����7H[W�2EMHFWV
&KDQJH�WKH�7H[W�DOLJQPHQW�JULG�

��6HOHFW�WKH�2SWLRQV�!�*ULG�6HWWLQJV�PHQX�RSWLRQ�WR�RSHQ�WKH�(GLW�7H[W�DQG�(GJH�*ULGV�GLDORJ�

��(QWHU�WKH�QHZ�KRUL]RQWDO�DQG�YHUWLFDO�YDOXHV��

��&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ��$OO�QHZ�WH[W�REMHFWV�ZLOO�EH�DOLJQHG�RQ�WKH�QHZ�JULG�
LQWHUVHFWLRQV��([LVWLQJ�WH[W�REMHFWV�ZLOO�KROG�WKHLU�FXUUHQW�SRVLWLRQV�

����8VLQJ�&RQWURO�&RGHV�LQ�7H[W�2EMHFWV

7KH�VSHFLDO�FRQWURO�FRGHV��P���0��DQG��X�DOORZ�WH[W�REMHFWV�WR�GLVSOD\�WKH�PLQ��PD[��DQG�XQFHU�
WDLQW\�WLPHV�RI�WKH�WUDQVLWLRQ�WKDW�LV�DWWDFKHG�WR�WKH�WH[W�REMHFW��7KH�WH[W�REMHFW�FDQ�FRQWDLQ�DQ\�VWULQJ�
RI�FKDUDFWHUV�LQFOXGLQJ�WKHVH�FRQWURO�FRGHV��:KHQ�WKH�SURJUDP�GHWHFWV�WKHVH�FRQWURO�FRGHV�LW�UHSODFHV�
WKHP�ZLWK�WKH�WUDQVLWLRQ
V�WLPH�YDOXHV��$OO�RWKHU�WH[W�LV�GLVSOD\HG�DV�D�VWDQGDUG�WH[W�REMHFW�

7R�XVH�WKH�FRQWURO�FRGHV�LQ�D�WH[W�REMHFW�

��6HOHFW�DQ�HGJH�LQ�WKH�GLDJUDP��HGJHV�ZLWK�XQFHUWDLQW\�DUH�PRUH�LQWHUHVWLQJ�WR�H[SHULPHQW�ZLWK��

��$GG�D�WH[W�REMHFW�DQG�W\SH�LQ�WKH�IROORZLQJ�WH[W�VWULQJ

PLQ� ��P��PD[� ��0��DQG�XQFHUWDLQW\� ��X

��3UHVV�WKH��(QWHU!�NH\�WR�FORVH�WKH�HGLW�ER[��'HSHQGLQJ�RQ�WKH�SRVLWLRQ�RI�WKH�HGJH��WKH�WH[W�
VWULQJ�VKRXOG�ORRN�VRPHWKLQJ�OLNH��PLQ� �����PD[� �����DQG�XQFHUWDLQW\� ���

��1RWLFH�WKDW�WKH�RUGLQDU\�WH[W�LV�GLVSOD\HG�DORQJ�ZLWK�WKH�WLPH�YDOXHV�RI�WKH�WUDQVLWLRQ�

��,I�\RX�FDQ�VWLOO�VHH�WKH�FRQWURO�FRGHV�WKHQ�WKH�WH[W�REMHFW�LV�QRW�DWWDFKHG�WR�DQ�HGJH��

����'HOHWLQJ�7H[W�2EMHFWV

7R�GHOHWH�D�WH[W�REMHFW�

��6HOHFW�WKH�WH[W�REMHFW��OHIW�FOLFN�RQ�LW��

��7\SH�WKH��'HOHWH!�NH\�RQ�WKH�NH\ERDUG��XVH�WKH�(GLW�!�'HOHWH�PHQX�RSWLRQ��RU�XVH�WKH�ULJKW�
PRXVH�EXWWRQ�ZKLOH�LQ�'HOHWH�0RGH��



&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ�����
7LPLQJ�'LDJUDPPHU�3UR��:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�KDYH�PDQ\�GLIIHU�
HQW�IHDWXUHV�IRU�FKDQJLQJ�WKH�ZD\�D�WLPLQJ�GLDJUDP�ORRNV�RQ�WKH�VFUHHQ�DQG�KRZ�LW�SULQWV�WR�D�ILOH��,Q�
SDUWLFXODU��ZDYHIRUPV��SDUDPHWHUV��DQG�VLJQDO�QDPHV�KDYH�D�YDULHW\�RI�IHDWXUHV�WKDW�DIIHFW�KRZ�WKRVH�
REMHFWV�DUH�GLVSOD\HG��(DFK�RI�WKHVH�LV�FRYHUHG�LQ�LWV�RZQ�VHFWLRQ��7KH�UHPDLQGHU�RI�WKH�FKDSWHU�GH�
VFULEHV�KRZ�WR�FKDQJH�WKH�IRQWV��FRORUV��GLDJUDP�ZLQGRZ��DQG�SDUDPHWHU�WDEOH�GLVSOD\V�

����:DYHIRUP�'LVSOD\

����3DUDPHWHU�'LVSOD\

����6LJQDO�1DPH�'LVSOD\

����'LDJUDP�:LQGRZ�'LVSOD\

����3DUDPHWHU�7DEOH�'LVSOD\

����'UDZLQJ�3UHIHUHQFHV�'LDORJ

����)RQW�DQG�&RORU�6HWWLQJV

����:DYHIRUP�'LVSOD\

:DYHIRUPV�FDQ�EH�PDGH�WR�VQDS�WR�DQ�HGJH�JULG�RU�HQG�DW�WKH�VDPH�SRLQW�LQ�WLPH��7KH�FRORU��OLQH�
WKLFNQHVV��DQG�HGJH�VODQW�FDQ�EH�FRQWUROOHG�XVLQJ�WKH�'UDZLQJ�3UHIHUHQFHV�GLDORJ��

���7R�PDNH�DOO�ZDYHIRUPV�HQG�DW�D�FRPPRQ�WLPH�

��$GG�D�WLPH�PDUNHU�WR�WKH�GLDJUDP��&KDSWHU����7LPH�0DUNHUV�IRU�0HDVXUHPHQW��

��'RXEOH�OHIW�FOLFN�RQ�WKH�WLPH�PDUNHU�OLQH�WR�RSHQ�WKH�(GLW�7LPH�0DUNHU�GLDORJ��

��&KHFN�WKH�6LJQDO�HQGV�VQDS�WR�PDUNHU�FKHFN�ER[�DQG�FOLFN�2.�WR�FORVH�WKH�GLDORJ��

��1RWH�WKDW�WKH�ZDYHIRUPV�VQDS�WR�WKH�PDUNHU��EXW�DUH�QRW�WUXQFDWHG��$OO�VLJQDO�WUDQVLWLRQV�UHPDLQ�
LQWDFW��HYHQ�LI�WKH�PDUNHU�LV�PRYHG��2QO\�WKH�ODVW�VHJPHQW�RI�WKH�VLJQDO�HQGV�DW�WKH�PDUNHU�

���7KH�(GJH�$OLJQPHQW�*ULG�KHOSV�\RX�SODFH�VLJQDO�HGJHV�DW�H[DFW�WLPHV��$V�\RX�GUDJ�RU�GUDZ�DQ�
HGJH��LW�LV�SXOOHG�LQWR�DOLJQPHQW�ZLWK�WKH�QHDUHVW�LQWHUVHFWLRQ�RI�WKH�DOLJQPHQW�JULG��7KH�JULG�GRHV�QRW�
DIIHFW�WKH�SODFHPHQW�RI�HGJHV�WKDW�DUH�PRYHG�E\�GHOD\V�RU�IRUPXODV��7KH�GHIDXOW�JULG�VHWWLQJ�LV�RQH�
GLVSOD\�WLPH�XQLW�LQ�WKH�KRUL]RQWDO�GLUHFWLRQ��7KLV�VHWWLQJ�PDNHV�YHU\�QLFH�9+'/�DQG�9HULORJ�VWLP�
XOXV�JHQHUDWLRQ�ILOHV�EHFDXVH�DOO�WKH�WUDQVLWLRQV�OLQH�XS�RQ�ZKROH�QXPEHU�WLPHV���QV�LQVWHDG�RI�
�����QV�IRU�H[DPSOH���6RPHWLPHV�LW�LV�FRQYHQLHQW�WR�VHW�WKH�JULG�WR�D�PXOWLSOH�RI�WKH�FORFN�IUHTXHQF\�
WR�PDNH�DOO�QHZ�VLJQDO�HGJHV�OLQH�XS�ZLWK�WKH�FORFN�HGJHV��7R�FKDQJH�WKH�(GJH�$OLJQPHQW�*ULG�

��&KRRVH�WKH�2SWLRQV�!�*ULG�6HWWLQJV�PHQX�LWHP�WR�RSHQ�WKH�(GLW�7H[W�	�(GJH�*ULGV�GLDORJ�

��(QWHU�WKH�QHZ�KRUL]RQWDO�YDOXH�LQ�WKH�6LJQDO�(GJH�*ULG�VHFWLRQ�



�����&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ
��&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ��

��$OO�QHZ�HGJHV�DQG�HGJHV�WKDW�DUH�PRYHG�ZLOO�DXWRPDWLFDOO\�EH�DOLJQHG�RQ�WKH�QHZ�JULG��

���*HQHUDO�:DYHIRUP�'LVSOD\��&RORU��7KLFNQHVV��(GJH�6ODQW��DQG�/LQH�6HSDUDWRUV�DIIHFW�KRZ�WKH�
ZDYHIRUPV�DUH�GUDZQ�RQ�WKH�VFUHHQ�

��&KRRVH�WKH�2SWLRQV�!�'UDZLQJ�3UHIHUHQFHV��6W\OH�6KHHW��PHQX�WR�RSHQ�D�GLDORJ�RI�WKDW�
QDPH�

��0DNH�DSSURSULDWH�FKDQJHV�DQG�FOLFN�2.�WR�FORVH�WKH�GLDORJ��

����3DUDPHWHU�'LVSOD\

'HOD\��VHWXS��KROG��DQG�VDPSOH�SDUDPHWHUV�FDQ�KDYH�GDWD�ERRN�QDPHV�WKDW�LQFOXGH�VXSHUVFULSW�DQG�
VXEVFULSW�WH[W��7KH�YHUWLFDO�SODFHPHQW�FDQ�EH�FKDQJHG�E\�GUDJJLQJ�DQG�GURSSLQJ�WKH�SDUDPHWHUV��7KH�
GLVSOD\�RI�HDFK�SDUDPHWHU�LQ�WKH�GLDJUDP�ZLQGRZ�FDQ�EH�FXVWRPL]HG�WR�GLVSOD\�DQ\�VWULQJ�RU�FRPEL�
QDWLRQ�RI�SDUDPHWHU�YDOXHV��

���5HDOLVWLF�'DWD�%RRN�3DUDPHWHU�1DPHV�DOORZ�XVHUV�WR�SURGXFH�SXEOLFDWLRQ�TXDOLW\�WLPLQJ�GLD�
JUDPV�IRU�LQFOXVLRQ�LQ�GDWD�ERRNV�DQG�DSSOLFDWLRQ�QRWHV��7KH�IROORZLQJ�VW\OHV�DUH�VXSSRUWHG�LQ�DOO�
WH[W�REMHFWV��FRPPHQWV��PLQ�PD[�IRUPXODV��DQG�SDUDPHWHU�QDPHV��VXEVFULSW��VXSHUVFULSW��EROG�DQG�
LWDOLFV��)RU�H[DPSOH��YDOLG�SDUDPHWHU�QDPHV�LQFOXGH�

)RUPDWWLQJ�VW\OHV�DUH�LJQRUHG�GXULQJ�IRUPXOD�HYDOXDWLRQ��7KH�QDPHV�WSG��WSG��DQG�WSG�DUH�WUHDWHG�DV�
WKH�VDPH�SDUDPHWHU��7R�DGG�IRUPDWWLQJ�VW\OHV�WR�D�SDUDPHWHU�QDPH�

��'RXEOH�FOLFN�RQ�WKH�SDUDPHWHU�WR�RSHQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�

��6HOHFW�DOO�RU�SDUW�RI�WKH�QDPH�WR�IRUPDW�

��8VH�WKH�IROORZLQJ�NH\V�WR�WRJJOH�WKH�WH[W�IRUPDWWLQJ��EROG� ��&WUO!�E��LWDOLFL]H� ��&WUO!�L��
VXSHUVFULSW��&WUO!�X��X�IRU�XS���VXEVFULSW� ��&WUO!�G��G�IRU�GRZQ���

���3DUDPHWHU�9HUWLFDO�3ODFHPHQW��1RUPDOO\�WKH�WLPLQJ�GLDJUDP�HGLWRU�GHWHUPLQHV�WKH�EHVW�YHUWLFDO�
SODFHPHQW�IRU�SDUDPHWHUV�RQ�WKH�VFUHHQ��EXW�WKH�XVHU�FDQ�DOVR�SODFH�SDUDPHWHUV�DW�D�VSHFLILF�KHLJKW�
RU�EHWZHHQ�VSHFLILF�VLJQDOV��7R�FKDQJH�WKH�SODFHPHQW�RI�D�SDUDPHWHU�

��/HIW�FOLFN�RQ�WKH�FHQWHU�RI�D�SDUDPHWHU�DQG�GUDJ�LW�WR�D�QHZ�YHUWLFDO�SRVLWLRQ���

1RWH��'HSHQGLQJ�RQ�WKH�DPRXQW�RI�GUDJJLQJ��WKH�SDUDPHWHU�PRYHV�HLWKHU�RQH�YHUWLFDO�SRVLWLRQ�
LQ�WKH�RULJLQDO�VLJQDO�VSDFH�RU�WR�D�VSDFH�EHWZHHQ�WZR�QHZ�VLJQDOV�

$IWHU�\RX�PRYH�D�SDUDPHWHU�LW�LV�FRQVLGHUHG�XVHU�SODFHG�DQG�LW�ZLOO�QRW�EH�PRYHG�IURP�WKDW�SRVLWLRQ�
XQOHVV�PRYHG�E\�WKH�XVHU��7R�UHWXUQ�SODFHPHQW�FRQWURO�WR�WKH�WLPLQJ�GLDJUDP�HGLWRU�

��'RXEOH�OHIW�FOLFN�RQ�WKH�SDUDPHWHU�WR�RSHQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�

WSG��2II'HOD\��2Q'HOD\��WXS



&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ�����
��8QFKHFN�WKH�XVHU�SODFHG�FKHFN�ER[�DQG�FOLFN�$SSO\�RU�2.�WR�DSSO\�WKH�FKDQJH�

���3DUDPHWHU�'LVSOD\�/DEHO�'HIDXOWV�DQG�&XVWRPL]DWLRQ��7KH�JOREDO�DQG�LQGLYLGXDO�'LVSOD\�/D�
EHO�VHWWLQJV�FRQWURO�KRZ�D�SDUDPHWHU�GLVSOD\V�LWVHOI�LQ�WKH�GLDJUDP�ZLQGRZ��:KHQ�D�SDUDPHWHU�LV�DGG�
HG�WR�WKH�GLDJUDP�ZLQGRZ��LW�ZLOO�GLVSOD\�WKH�YDOXH�GHWHUPLQHG�E\�WKH�*OREDO�'LVSOD\�/DEHO�VHWWLQJ��
+RZHYHU�HDFK�SDUDPHWHU�FDQ�RYHUULGH�WKH�JOREDO�VHWWLQJ�E\�XVLQJ�LWV�RZQ�LQGLYLGXDO�'LVSOD\�/DEHO�
VHWWLQJ��7R�FKDQJH�WKH�LQGLYLGXDO�RU�JOREDO�VHWWLQJ��

��)RU�DQ�LQGLYLGXDO�SDUDPHWHU��'RXEOH�FOLFN�RQ�WKH�SDUDPHWHU�WR�RSHQ�WKH�3DUDPHWHU�3URSHU�
WLHV�GLDORJ�
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��)RU�WKH�*OREDO�SDUDPHWHU�VHWWLQJ��&KRRVH�WKH�2SWLRQV�!�'UDZLQJ�3UHIHUHQFHV�PHQX�RS�
WLRQ�WR�RSHQ�WKH�'UDZLQJ�3UHIHUHQFHV�GLDORJ�

��8VH�WKH�'HIDXOW�3DUDPHWHU�'LVSOD\�GURS�GRZQ�OLVW�ER[�WR�FKRRVH�WKH�GLVSOD\�YDOXH��7KH�IRO�
ORZLQJ�DWWULEXWHV�PD\�EH�GLVSOD\HG�

��1DPH��PLQ�PD[�YDOXH��PLQ�PD[�IRUPXOD��PLQ�PD[�0DUJLQ��DQG�FRPPHQW��7KHVH�ZLOO�GLV�
SOD\�WKH�DWWULEXWH�DV�LW�DSSHDUV�LQ�WKH�SDUDPHWHU�ZLQGRZ�

��'LVWDQFH��'LVSOD\V�WKH�PLQLPXP�DQG�PD[LPXP�GLVWDQFH�EHWZHHQ�WUDQVLWLRQV��7KLV�YDOXH�WDNHV�
LQWR�DFFRXQW�UHFRQYHUJHQW�IDQRXW�HIIHFWV�

��&XVWRP��'LVSOD\V�D�FXVWRP�VWULQJ�RI�FKDUDFWHUV�DQG�DWWULEXWHV��&HUWDLQ�FKDUDFWHU�VHTXHQFHV�DUH�
LQWHUSUHWHG�DV�DWWULEXWH�FRQWURO�FRGHV��DQG�ZKHQ�VXFK�D�VHTXHQFH�LV�IRXQG�LW�LV�UHSODFHG�ZLWK�
WKDW�SDUDPHWHU
V�DWWULEXWH��$WWULEXWH�FRQWURO�FRGHV�VWDUW�ZLWK�D���FKDUDFWHU�IROORZHG�E\�RQH�
RU�WZR�OHWWHUV��7KH�FRQWURO�FRGHV�DUH�

��QDPH� ��Q
��PLQ�YDOXH� ��PY DQG���PD[�YDOXH� ��0Y
��PLQ�IRUPXOD� ��PI DQG���PD[�IRUPXOD� ��0I
��PLQ�PDUJLQ� ��PP DQG���PD[�PDUJLQ� ��0P
��PLQ�GLVWDQFH� ��PG� DQG���PD[�GLVWDQFH� ��0G
��FRPPHQW� ��F

��&KHFN�WKH�2XWZDUG�$UURZV�FKHFNER[�WR�GLVSOD\�WKH�VHWXS�RU�KROG�ZLWK�WKH�WUDGLWLRQDO�GDWD�
ERRN�IRUPDW�RI�RXWZDUG�SRLQWLQJ�DUURZV��8QFKHFNHG�GLVSOD\V�WKH�GHIDXOW��SRLQW�WR�FRQWURO�
VLJQDO��VW\OH�DUURZV��2XWZDUG�DUURZV�DUH�XVHIXO�ZKHQ�XVLQJ�VHWXSV�DV�GLVWDQFH�LQGLFDWRUV�RU�
SXOVH�ZLGWK�FKHFNV�

��&KHFN�WKH�$XWR�SODFH�6HWXSV�+ROGV�RQ�ORZHU�VLJQDOV�WR�PDNH�VHWXSV�DQG�KROGV�DSSHDU�DERYH�
WKH�ORZHVW�DWWDFKHG�VLJQDO��,I�QRW�FKHFNHG�WKHQ�WKH\�DSSHDU�DERYH�WKH�KLJKHVW�DWWDFKHG�VLJ�
QDO�

��&OLFN�2.�WR�FORVH�WKH�GLDORJ�



�����&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ
����6LJQDO�1DPH�'LVSOD\

7KH�/DEHO�ZLQGRZ�GLVSOD\V�WKH�VLJQDO�QDPHV��%\�GHIDXOW�WKH�/DEHO�:LQGRZ�LV�ZLGH�HQRXJK�WR�GLV�
SOD\�DERXW����FKDUDFWHUV�DQG�LV�OHIW�MXVWLILHG��%RWK�WKH�ZLGWK�RI�WKH�/DEHO�:LQGRZ�DQG�WKH�WH[W�MXV�
WLILFDWLRQ�FDQ�EH�DOWHUHG��$OVR��WKH�IRQW�DQG�FRORU�RI�WKH�ZLQGRZ�FDQ�EH�FKDQJHG��6LJQDO�QDPHV�
GLVSOD\HG�ZLWK�D�EDU�RYHU�WKH�QDPH�LQGLFDWH�DQ�DFWLYH�ORZ�VLJQDO��

���7R�FKDQJH�WKH�ZLGWK�RI�WKH�/DEHO�ZLQGRZ�

��'UDJ�DQG�GURS�WKH�EDU�VHSDUDWLQJ�WKH�VLJQDO�QDPHV�DQG�VLJQDO�ZDYHIRUPV�

���7R�FKDQJH�WKH�$XWR�1DPH�*HQHUDWLRQ�

��5LJKW�PRXVH�FOLFN�RQ�WKH�$GG�6LJQDO�EXWWRQ�RQ�WKH�EXWWRQ�EDU��7KLV�ZLOO�RSHQ�WKH�0RGLI\�$XWR�
1DPH�3UHIL[�GLDORJ�

��7\SH�LQ�WKH�QHZ�SUHIL[�DQG�SUHVV�2.�

���7R�ULJKW�MXVWLI\�WKH�VLJQDO�QDPHV�

��6HOHFW�WKH�2SWLRQV�!�'UDZLQJ�3UHIHUHQFHV�PHQX�RSWLRQ�WR�RSHQ�WKH�'UDZLQJ�3UHIHUHQFHV�GL�
DORJ�

��&KHFN�WKH�5LJKW�-XVWLI\�6LJQDO�1DPHV�FKHFNER[�

��&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

���7R�PDNH�VLJQDO�QDPHV�DFWLYH�ORZ�

��'RXEOH�FOLFN�RQ�WKH�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��

��&OLFN�WKH�$GYDQFHG�5HJLVWHU�EXWWRQ�WR�RSHQ�WKH�$GYDQFHG�5HJLVWHU�DQG�/DWFK�&RQWUROV�GLD�
ORJ�

��(LWKHU�FKHFN�WKH�$FWLYH�/RZ�FKHFN�ER[��RU�W\SH��%$5�RQ�WKH�HQG�RI�WKH�QDPH�

���7R�FKDQJH�WKH�IRQW�XVHG�IRU�WKH�VLJQDO�QDPHV�

��&KRRVH�WKH�2SWLRQV�!�7H[W�	�&RORU�3UHIHUHQFHV�!�6HW�6LJQDO�/DEHO�)RQW�PHQX�RSWLRQ�WR�
RSHQ�WKH�)RQW�GLDORJ�

���7R�FKDQJH�WKH�EDFNJURXQG�FRORU�RI�WKH�/DEHO�ZLQGRZ�

��&KRRVH�WKH�2SWLRQV�!�7H[W�	�&RORU�3UHIHUHQFHV�!�6HW�6LJQDO�/DEHO�%DFNJURXQG�&RORU�
PHQX�RSWLRQ�WR�RSHQ�WKH�&RORU�GLDORJ�

����0DUNHU�'LVSOD\

0DUNHUV�FDQ�EH�PDGH�WR�GLVSOD\�GLIIHUHQW�YDOXHV�E\�XVLQJ�WKH�(GLW�7LPH�0DUNHU�GLDORJ�RU�WKH�'UDZ�
LQJ�3UHIHUHQFHV��VW\OH�VKHHW��GLDORJ�



&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ�����
0DUNHU�/DEHO�'HIDXOWV�DQG�&XVWRPL]DWLRQ��7KH�JOREDO�DQG�LQGLYLGXDO�'LVSOD\�/DEHO�VHWWLQJV�FRQ�
WURO�KRZ�D�PDUNHU�GLVSOD\V�LWVHOI�LQ�WKH�GLDJUDP�ZLQGRZ��:KHQ�D�PDUNHU�LV�DGGHG�WR�WKH�GLDJUDP�
ZLQGRZ��LW�ZLOO�GLVSOD\�WKH�YDOXH�GHWHUPLQHG�E\�WKH�*OREDO�0DUNHU�'LVSOD\�/DEHO�VHWWLQJ��+RZHYHU�
HDFK�PDUNHU�FDQ�RYHUULGH�WKH�JOREDO�VHWWLQJ�E\�XVLQJ�LWV�RZQ�LQGLYLGXDO�'LVSOD\�/DEHO�VHWWLQJ��7R�
FKDQJH�WKH�LQGLYLGXDO�RU�JOREDO�VHWWLQJ��

��)RU�DQ�LQGLYLGXDO�PDUNHU��'RXEOH�FOLFN�RQ�WKH�PDUNHU�WR�RSHQ�WKH�(GLW�7LPH�0DUNHU�GLDORJ�
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��)RU�WKH�*OREDO�PDUNHU�VHWWLQJ��&KRRVH�WKH�2SWLRQV�!�'UDZLQJ�3UHIHUHQFHV��VW\OH�VKHHW��
PHQX�RSWLRQ�WR�RSHQ�WKH�'UDZLQJ�3UHIHUHQFHV�GLDORJ�

��8VH�WKH�'HIDXOW�0DUNHU�'LVSOD\�GURS�GRZQ�OLVW�ER[�WR�FKRRVH�WKH�GLVSOD\�YDOXH��7KH�IROORZ�
LQJ�DWWULEXWHV�PD\�EH�GLVSOD\HG�

'HIDXOW�0DUNHU�'LVSOD\�

'LVSOD\�/DEHO��7KLV�VHWWLQJ�FRQWUROV�WKH�GHIDXOW�ODEHO�XVHG�IRU�GLVSOD\LQJ�PDUNHUV�LQ�WKH�GUDZ�
LQJ�ZLQGRZ��7KH�IROORZLQJ�DWWULEXWHV�PD\�EH�GLVSOD\HG�

��1DPH��PLQ�YDOXH��PLQ�PD[�YDOXH��ZLOO�GLVSOD\�WKH�DWWULEXWH�DV�LW�DSSHDUV�LQ�WKH�0DUNHU�GLD�
ORJ�

��'LVWDQFH��GLVSOD\V�WKH�WRWDO�WLPH�FRPSUHVVHG�
��7\SH��GLVSOD\V�WKH�W\SH�RI�PDUNHU��HJ��GRFXPHQWDWLRQ��ORRS�VWDUW��ORRS�HQG��«���7KLV�LV�XVHIXO�

LQ�GHEXJJLQJ�0DUNHU�JHQHUDWHG�+'/�FRGH��
��&XVWRP��GLVSOD\V�D�FXVWRP�VWULQJ�RI�FKDUDFWHUV�DQG�DWWULEXWHV��&HUWDLQ�FKDUDFWHU�VHTXHQFHV�DUH�

LQWHUSUHWHG�DV�DWWULEXWH�FRQWURO�FRGHV��DQG�ZKHQ�VXFK�D�VHTXHQFH�LV�IRXQG�LW�LV�UHSODFHG�ZLWK�
WKDW�SDUDPHWHU
V�DWWULEXWH��$WWULEXWH�FRQWURO�FRGHV�VWDUW�ZLWK�D���FKDUDFWHU�IROORZHG�E\�RQH�
RU�WZR�OHWWHUV��7KH�FRQWURO�FRGHV�DUH�

��QDPH� ��Q
��PLQ�YDOXH� ��PY�DQG�PD[�YDOXH� ��0Y
��PLQ�GLVWDQFH� ��PG�DQG�PD[�GLVWDQFH� ��0G
��W\SH� ��W
��FRPPHQW� ��F

1RWH��,QGLYLGXDO�PDUNHUV�FDQ�EH�PDGH�WR�GLVSOD\�D�GLIIHUHQW�DWWULEXWH�E\�XVLQJ�WKH�(GLW�7LPH�0DUNHU�
GLDORJ�

����'LDJUDP�:LQGRZ�'LVSOD\

7KH�'LDJUDP�ZLQGRZ�FDQ�EH�FXVWRPL]HG�WKURXJK�D�YDULHW\�RI�PHWKRGV��6SDFHUV�FDQ�EH�DGGHG�WR�LQ�
VHUW�D�VSDFH�LQWR�WLPLQJ�GLDJUDPV�IRU�DHVWKHWLF�SXUSRVHV��,QGLYLGXDO�DQG�JURXSV�RI�REMHFWV�FDQ�EH�KLG�
GHQ��)RQWV��EDFNJURXQG�FRORU��DQG�GLVSOD\�RSWLRQV�FDQ�EH�VHW�XVLQJ�FRQWUROV�XQGHU�WKH�2SWLRQV�PHQX�

���7R�LQVHUW�D�KRUL]RQWDO�VSDFHV�LQWR�WKH�GLDJUDP�

��/HIW�PRXVH�FOLFN�RQ�WKH�$GG�6SDFHU�EXWWRQ��



�����&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ
���7R�FRQYHUW�D�UHJXODU�VLJQDO�LQWR�D�VSDFHU�

��'RXEOH�OHIW�FOLFN�RQ�WKH�VLJQDO�QDPH�RI�D�VLJQDO�ZLWK�12�ZDYHIRUPV�GUDZQ��7KLV�ZLOO�RSHQ�XS�
DQ�HGLW�ER[�ZLWK�WKH�VLJQDO�QDPH�VHOHFWHG��,I�WKH�VLJQDO�FRQWDLQV�ZDYHIRUPV�WKH\�PXVW�ILUVW�
EH�GHOHWHG�EHIRUH�WXUQLQJ�LW�LQWR�D�VSDFHU�

��%DFNVSDFH�RQFH�WR�FOHDU�WKH�VLJQDO�QDPH�

��3UHVV�WKH��(QWHU!�NH\�RU�PRXVH�FOLFN�RXWVLGH�RI�WKH�HGLW�ER[�WR�FORVH�WKH�HGLW�ER[��7KH�VLJQDO�
LV�QRZ�D�VSDFHU�

���7R�KLGH�LQGLYLGXDO�VLJQDOV�RU�SDUDPHWHUV�

��6HOHFW�WKH�VLJQDO�RU�SDUDPHWHU�E\�OHIW�FOLFNLQJ�RQ�WKH�QDPH�RI�WKH�REMHFW�

��6HOHFW�WKH�9LHZ�!�+LGH�6HOHFWHG�6LJQDOV�RU�9LHZ�!�+LGH�6HOHFWHG�3DUDPHWHU�PHQX�RSWLRQ�
WR�KLGH�WKH�VHOHFWHG�REMHFW�

���7R�KLGH�JURXSV�RI�VLJQDOV�DQG�SDUDPHWHUV�XVLQJ�ILOWHU�SDWWHUQV�

��6HOHFW�WKH�9LHZ�!�)LOWHU�6LJQDOV�RU�9LHZ�!�)LOWHU�3DUDPHWHUV�PHQX�RSWLRQ�WR�RSHQ�WKH�ILOWHU�
GLDORJ�

��(QWHU�D�SDWWHUQ�DQG�SUHVV�WKH�$GG�EXWWRQ�WR�DFWLYDWH�LW��6HH�VHFWLRQ�����IRU�PRUH�LQIRUPDWLRQ�

���7R�KLGH�DOO�REMHFWV�RI�D�JLYHQ�W\SH��

7KH�9LHZ�PHQX�KDV�VHYHUDO�6KRZ�REMHFW�VXE�PHQXV�WKDW�FDQ�EH�XVHG�WR�KLGH�HQWLUH�VHWV�RI�REMHFWV�
OLNH�DOO�GHOD\V�RU�DOO�JULG�OLQHV��,Q�SDUWLFXODU��WZR�RI�WKH�VKRZ�RSWLRQV�DUH�LPSRUWDQW�WR�GRFXPHQWDWLRQ�
XVHUV�

��6KRZ�+LGGHQ�7H[W�DOORZV�DWWDFKPHQWV�WR�VLJQDOV�OLNH�WH[W�REMHFWV�DQG�JULG�OLQHV�WR�FRQWLQXH�
WR�EH�GLVSOD\HG�HYHQ�ZKHQ�WKHLU�SDUHQW�VLJQDO�LV�KLGGHQ��7KLV�OHWV�\RX�FUHDWH�GDWD�ERRN�TXDO�
LW\�GLDJUDPV��E\�XVLQJ�VLJQDO�VHJPHQWV�WR�OLQH�XS�DQG�FHQWHU�WH[W�ZLWKRXW�KDYLQJ�WR�VKRZ�
WKH�VLJQDO�VHJPHQW��

��6KRZ�&ULWLFDO�3DWKV�LV�WKH�RSWLRQ�WKDW�OHWV�GHOD\V�FKDQJH�FRORU�WR�LQGLFDWH�ZKLFK�HGJHV�RI�WKH�
GHOD\HG�WUDQVLWLRQ�DUH�VHW�E\�WKH�SDUWLFXODU�GHOD\��7KLV�LV�DQ�LPSRUWDQW�IHDWXUH�IRU�GHVLJQ��
%XW�IRU�GRFXPHQWDWLRQ��\RX�FDQ�XQFKHFN�WKH�PHQX�RSWLRQ�WR�PDNH�DOO�WKH�GHOD\V�EODFN�

���7KH�*HQHUDO�'LDJUDP�:LQGRZ�2SWLRQV�DIIHFW�KRZ�QXPEHUV�DQG�SDUDPHWHUV�DUH�GLVSOD\HG��DQG�
KRZ�ZDYHIRUPV�DUH�GUDZQ�RQ�WKH�VFUHHQ�

��&KRRVH�WKH�2SWLRQV�!�'UDZLQJ�3UHIHUHQFHV�PHQX�WR�RSHQ�WKH�'UDZLQJ�3UHIHUHQFHV�GLDORJ�
DQG�VHW�WKH�WUXQFDWH�WUDLOLQJ�]HURV�DQG�KLGH�VPDOO�SDUDPHWHU�ODEHOV�FRQWUROV�

��7KH�&RORU�DQG�)RQWV�FDQ�EH�FKDQJHG�XVLQJ�WKH�2SWLRQV�!�7H[W�&RORU�3UHIHUHQFHV�!�6HW�'L�
DJUDP�ZLQGRZ�PHQX�RSWLRQV



&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ�����
����3DUDPHWHU�7DEOH�'LVSOD\

7KH�3DUDPHWHU�7DEOH�GLVSOD\V�SDUDPHWHUV�LQ�D�FRQYHQLHQW�GDWDERRN�IRUPDW��(YHU\�WLPH�D�QHZ�SDUDP�
HWHU�LV�DGGHG�WR�WKH�'LDJUDP�ZLQGRZ�DQ�HQWU\�LV�PDGH�LQ�WKH�SDUDPHWHU�WDEOH��7R�HGLW�WKH�YDOXHV�LQ�
WKH�SDUDPHWHU�WDEOH��GRXEOH�FOLFN�RQ�WKH�SDUDPHWHU�DQG�XVH�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�ER[��7KH�
GDWD�LQVLGH�WKH�3DUDPHWHU�7DEOH�FDQ�EH�UHDUUDQJHG�DQG�YLHZHG�ZLWK�WKH�IROORZLQJ�IXQFWLRQV�

7R�DGMXVW�WKH�ZLGWK�RI�D�FROXPQ�

��0RYH�WKH�FXUVRU�WR�WKH�ULJKW�KDQG�VLGH�RI�WKH�FROXPQ�KHDGLQJ��:KHQ�WKH�FXUVRU�FKDQJHV�WR�D�
GRXEOH�DUURZ��OHIW�FOLFN�RQ�WKH�OLQH�DQG�GUDJ�LW�WR�WKH�QHZ�ZLGWK�RI�WKH�FROXPQ��3ODFH�LW�E\�
UHOHDVLQJ�WKH�OHIW�PRXVH�EXWWRQ�

7R�PRYH�D�SDUDPHWHU�

��/HIW�FOLFN�RQ�D�FHOO�LQ�WKH�SDUDPHWHU�WR�EH�PRYHG�

��3XW�WKH�PRXVH�FXUVRU�QHDU�WKH�YHU\�WRS�RU�ERWWRP�RI�WKH�SDUDPHWHU��:KHQ�WKH�PRXVH�FXUVRU�
FKDQJHV�IURP�D�QRUPDO�DUURZ�WR�DQ�XS�GRZQ�GRXEOH�DUURZ��SUHVV�WKH�OHIW�PRXVH�EXWWRQ�
GRZQ��$�JUHHQ�EDU�ZLOO�DSSHDU�

��'UDJ�WKH�JUHHQ�EDU�WR�WKH�QHZ�ORFDWLRQ�DQG�GURS�LW�E\�UHOHDVLQJ�WKH�OHIW�PRXVH�EXWWRQ�

7R�KLGH�D�SDUDPHWHU�LQ�WKH�3DUDPHWHU�ZLQGRZ�

��/HIW�PRXVH�FOLFN�RQ�WKH�SDUDPHWHU
V�QDPH�

��6HOHFW�WKH�9LHZ�!�+LGH�6HOHFWHG�3DUDPHWHU�'DWD�PHQX�RSWLRQ�

+LGLQJ�D�SDUDPHWHU�LQ�WKH�SDUDPHWHU�WDEOH�ZLOO�KLGH�LWV�WLPLQJ�GDWD�DQG�DOO�LQVWDQFHV�RI�WKH�SDUDPHWHU�
LQ�WKH�'LDJUDP�ZLQGRZ��7KH�SDUDPHWHU�ZLOO�FRQWLQXH�WR�IXQFWLRQ�QRUPDOO\��KRZHYHU�WLPLQJ�HUURUV�
ZLOO�QRW�EH�VKRZQ�XQWLO�\RX�XQKLGH�WKH�SDUDPHWHUV��7R�VKRZ�D�KLGGHQ�SDUDPHWHU�FKRRVH�WKH�9LHZ�!�
6KRZ�+LGGHQ�3DUDPHWHU�'DWD�PHQX�RSWLRQ��7KLV�RSHQV�D�GLDORJ�ER[�WKDW�DOORZV�\RX�WR�VHOHFWLYHO\�
XQKLGH�SDUDPHWHUV�

7R�GHOHWH�D�SDUDPHWHU�IURP�WKH�3DUDPHWHU�7DEOH�

��6HOHFW�WKH�SDUDPHWHU�E\�OHIW�FOLFNLQJ�RQ�DQ\�FHOO�RI�WKH�SDUDPHWHU�

��7KHQ�VHOHFW�WKH�(GLW�!�'HOHWH�PHQX�RSWLRQ�25�SUHVV�WKH��GHOHWH!�NH\�

7R�VZLWFK�EHWZHHQ�PLQ�PD[�YDOXH�DQG�PLQ�PD[�IRUPXOD�GLVSOD\��

��6HOHFW�HLWKHU�WKH�2SWLRQV�!�3DUDPHWHU�:LQGRZ�3UHIHUHQFHV�!�'LVSOD\�PLQ�PD[�YDOXH�
PHQX�RSWLRQ�RU�WKH�2SWLRQV�!�3DUDPHWHU�:LQGRZ�3UHIHUHQFHV�!�'LVSOD\�PLQ�PD[�IRU�
PXOD�PHQX�RSWLRQ��7KHVH�DUH�PXWXDOO\�H[FOXVLYH�SDUDPHWHU�ZLQGRZ�RSWLRQV��WKH�GHIDXOW�LV�
E\�YDOXH�



�����&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ
����'UDZLQJ�3UHIHUHQFHV�'LDORJ

7KH�'UDZLQJ�3UHIHUHQFHV�GLDORJ�FRQWUROV�KRZ�REMHFWV�DSSHDU�LQ�WKH�'LDJUDP�ZLQGRZ��7R�RSHQ�WKLV�
GLDORJ�FKRRVH�WKH�2SWLRQV�!�'UDZLQJ�3UHIHUHQFHV�PHQX�RSWLRQ�LQ�WKH�WLPLQJ�ZLQGRZ��%HORZ�LV�D�
OLVW�RI�WKH�RSWLRQV�WKDW�FDQ�EH�VHW�ZLWK�WKLV�GLDORJ��VHH�)LJXUH�������

6LJQDO�'LVSOD\�6HWWLQJV

6LJQDO�/DEHO�)RQW��2SHQV�IRQW�
GLDORJ��<RX�FDQ�FKDQJH�WKH�
IRQW��VL]H��DQG�FRORU�RI�WKH�
VLJQDO�ODEHOV�

6LJQDO�&RORU��6LJQDOV�ZDYH�
IRUPV�FDQ�EH�GUDZQ�LQ�DQ\�
FRORU��'HIDXOW�LV�EODFN��

7UDFN�)RQW��.HHSV�ZDYHIRUP�
KHLJKW�UHODWLYH�WR�WKH�VLJQDO�
ODEHO�KHLJKW�

:DYHIRUP�+HLJKW��6HWV�WKH�
KHLJKW�RI�WKH�ZDYHIRUP�

/LQH�7KLFNQHVV��6LJQDO�ZDYH�
IRUPV�FDQ�EH�GUDZQ�ZLWK�GLI�
IHUHQW�OLQH�ZLGWKV��'HIDXOW�LV�
��SRLQW������WK�RI�DQ�LQFK��

'HIDXOW�5DGL[��'HIDXOW�UDGL[�
XVHG�WR�GLVSOD\�YLUWXDO�VWDWHV�
RQ�QHZ�VLJQDOV�

(GJH�'LVSOD\�6HWWLQJV

6ORSHG�RU�6WUDLJKW��6LJQDO�WUDQ�
VLWLRQ�HGJHV�FDQ�EH�GUDZQ�DV�
VORSHG�RU�VWUDLJKW�OLQHV�GH�
SHQGLQJ�RQ�ZKLFK�UDGLR�EXW�
WRQ�LV�VHOHFWHG��'HIDXOW�LV�
VORSHG�HGJHV��7KH�DQJOH�RI�
WKH�VORSH�FDQ�DOVR�EH�FRQ�
WUROOHG��WKH�GHIDXOW�LV���SL[�
HOV��



&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ�����
*HQHUDO�'LVSOD\�6HWWLQJV���

7UXQFDWH�WUDLOLQJ�]HURV��5HPRYHV�WUDLOLQJ�]HURV�DIWHU�WKH�GHFLPDO�SRLQW�LQ�WLPH�YDOXHV��PDNHV�
WKH�GLVSOD\�PRUH�UHDGDEOH���'HIDXOW�LV�FKHFNHG�

+LGH�VPDOO�SDUDPHWHU�ODEHOV��,I�FKHFNHG��WKH�SDUDPHWHU�ODEHOV�ZLOO�EH�KLGGHQ�LI�WKH�SDUDPHWHU�
LV�YLVXDOO\�VPDOO��OHVV�WKHQ���SL[HOV�ZLGH���:KHQ�]RRPLQJ�RXW�WR�D�ODUJHU�WLPH�VFDOH��SDUDP�
HWHUV�VKULQN��EXW�ODEHOV�VWD\�WKH�VDPH�VL]H��7KLV�RSWLRQ�ZLOO�SUHYHQW�WKHVH�VPDOO�SDUDPHWHU�
ODEHOV�IURP�FOXWWHULQJ�WKH�VFUHHQ��'HIDXOW�LV�XQFKHFNHG�

+LGH�VLJQDOV�RQ�EXV�PHUJH��%XV�PHPEHU�VLJQDOV�FDQ�EH�DXWRPDWLFDOO\�KLGGHQ�ZKHQ�D�EXV�LV�
FUHDWHG�

$XWR�SODFH�6HWXSV�+ROGV�RQ�ORZHU�VLJQDOV��,I�FKHFNHG�VHWXSV�DQG�KROGV�DSSHDU�DERYH�WKH�ORZ�
HVW�DWWDFKHG�VLJQDO��,I�QRW�FKHFNHG�WKHQ�WKH\�DSSHDU�DERYH�WKH�KLJKHVW�DWWDFKHG�VLJQDO�

6HSDUDWRUV�EHWZHHQ�VLJQDOV��6LJQDOV�FDQ�EH�GLVSOD\HG�ZLWK�DQG�ZLWKRXW�VHSDUDWRU�OLQHV�GHSHQG�
LQJ�RQ�WKH�VWDWH�RI�WKH�FKHFNER[��'HIDXOW�LV��ZLWK�VHSDUDWRU��OLQHV�

'LVSOD\�EXV�LQ�+H[��HOVH�%LQ���EXVHV�FDQ�GLVSOD\�YDOXHV�HLWKHU�LQ�+H[�RU�%LQDU\�

5LJKW�MXVWLI\�VLJQDO�QDPHV��,I�FKHFNHG��WKH�VLJQDO�QDPHV�LQ�WKH�/DEHO�ZLQGRZ�ZLOO�EH�ULJKW�MXV�
WLILHG�

'HIDXOW�3DUDPHWHU�'LVSOD\�

��'LVSOD\�/DEHO��7KLV�VHWWLQJ�FRQWUROV�WKH�GHIDXOW�ODEHO�XVHG�IRU�GLVSOD\LQJ�SDUDPHWHUV�LQ�WKH�
'LDJUDP�ZLQGRZ��7KH�IROORZLQJ�DWWULEXWHV�PD\�EH�GLVSOD\HG�

��1DPH��PLQ�PD[�YDOXH��PLQ�PD[�IRUPXOD��PLQ�PD[�0DUJLQ��DQG�FRPPHQW��ZLOO�GLV�
SOD\�WKH�DWWULEXWH�DV�LW�DSSHDUV�LQ�WKH�SDUDPHWHU�ZLQGRZ�

��'LVWDQFH��GLVSOD\V�WKH�PLQLPXP�DQG�PD[LPXP�GLVWDQFHV�EHWZHHQ�WUDQVLWLRQV��7KLV�YDO�
XH�WDNHV�LQWR�DFFRXQW�UHFRQYHUJHQW�IDQRXW�HIIHFWV�FRYHUHG�LQ�&KDSWHU���

��&XVWRP��GLVSOD\V�D�FXVWRP�VWULQJ�RI�FKDUDFWHUV�DQG�DWWULEXWHV��&HUWDLQ�FKDUDFWHU�VH�
TXHQFHV�DUH�LQWHUSUHWHG�DV�DWWULEXWH�FRQWURO�FRGHV��DQG�ZKHQ�VXFK�D�VHTXHQFH�LV�IRXQG�
LW�LV�UHSODFHG�ZLWK�WKDW�SDUDPHWHU
V�DWWULEXWH��$WWULEXWH�FRQWURO�FRGHV�VWDUW�ZLWK�D���
FKDUDFWHU�IROORZHG�E\�RQH�RU�WZR�OHWWHUV��7KH�FRQWURO�FRGHV�DUH�

��QDPH� ��Q
��PLQ�YDOXH� ��PY DQG���PD[�YDOXH� ��0Y
��PLQ�IRUPXOD� ��PI DQG���PD[�IRUPXOD� ��0I
��PLQ�PDUJLQ� ��PP DQG���PD[�PDUJLQ� ��0P
��PLQ�GLVWDQFH� ��PG� DQG���PD[�GLVWDQFH� ��0G
��FRPPHQW� ��F

1RWH��,QGLYLGXDO�SDUDPHWHUV�FDQ�GLVSOD\�D�GLIIHUHQW�DWWULEXWH�E\�XVLQJ�WKH�3DUDPHWHU�3URSHUWLHV�
GLDORJ�



�����&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ
'HIDXOW�0DUNHU�'LVSOD\�

'LVSOD\�/DEHO��7KLV�VHWWLQJ�FRQWUROV�WKH�GHIDXOW�ODEHO�XVHG�IRU�GLVSOD\LQJ�PDUNHUV�LQ�WKH�GUDZ�
LQJ�ZLQGRZ��7KH�IROORZLQJ�DWWULEXWHV�PD\�EH�GLVSOD\HG�

��1DPH��PLQ�YDOXH��PLQ�PD[�YDOXH��ZLOO�GLVSOD\�WKH�DWWULEXWH�DV�LW�DSSHDUV�LQ�WKH�0DUNHU�
GLDORJ�

��'LVWDQFH��GLVSOD\V�WKH�WRWDO�WLPH�FRPSUHVVHG�

��7\SH��GLVSOD\V�WKH�W\SH�RI�PDUNHU��HJ��GRFXPHQWDWLRQ��ORRS�VWDUW��ORRS�HQG��«���7KLV�LV�
XVHIXO�LQ�GHEXJJLQJ�0DUNHU�JHQHUDWHG�+'/�FRGH��

��&XVWRP��GLVSOD\V�D�FXVWRP�VWULQJ�RI�FKDUDFWHUV�DQG�DWWULEXWHV��&HUWDLQ�FKDUDFWHU�VH�
TXHQFHV�DUH�LQWHUSUHWHG�DV�DWWULEXWH�FRQWURO�FRGHV��DQG�ZKHQ�VXFK�D�VHTXHQFH�LV�IRXQG�
LW�LV�UHSODFHG�ZLWK�WKDW�SDUDPHWHU
V�DWWULEXWH��$WWULEXWH�FRQWURO�FRGHV�VWDUW�ZLWK�D���
FKDUDFWHU�IROORZHG�E\�RQH�RU�WZR�OHWWHUV��7KH�FRQWURO�FRGHV�DUH�

��QDPH� ��Q
��PLQ�YDOXH� ��PY�DQG�PD[�YDOXH� ��0Y
��PLQ�GLVWDQFH� ��PG�DQG�PD[�GLVWDQFH� ��0G
��W\SH� ��W
��FRPPHQW� ��F

1RWH��,QGLYLGXDO�PDUNHUV�FDQ�EH�PDGH�WR�GLVSOD\�D�GLIIHUHQW�DWWULEXWH�E\�XVLQJ�WKH�(GLW�7LPH�0DUNHU�
GLDORJ�

6W\OH�6KHHW�6HWWLQJV�

8VH�6W\OH�6KHHW�)URP�'LDJUDP��,I�FKHFNHG��ZKHQ�\RX�RSHQ�DQ�H[LVWLQJ�WLPLQJ�GLDJUDP�WKH�
SURJUDP�ZLOO�XVH�WKH�VW\OH�LQIRUPDWLRQ�VWRUHG�LQ�WKH�FXUUHQW�WLPLQJ�GLDJUDP��,I�LW�LV�XQ�
FKHFNHG�WKHQ�WKH�FXUUHQW�VW\OH�LQIRUPDWLRQ�ZLOO�RYHUULGH�WKH�VW\OH�LQIRUPDWLRQ�VWRUHG�LQ�WKH�
WLPLQJ�GLDJUDP��'HIDXOW�LV�FKHFNHG�

,PSRUW�6W\OH�6KHHW��2SHQV�D�ILOH�GLDORJ�WKDW�OHWV�\RX�ORDG�WKH�VW\OH�LQIRUPDWLRQ�IURP�DQRWKHU�
WLPLQJ�GLDJUDP�

6WDUWLQJ�6W\OH�WR�&XUUHQW��&OLFNLQJ�WKLV�EXWWRQ�ZLOO�PDNH�WKH�FXUUHQW�VW\OH�VHWWLQJV�EHFRPH�WKH�
GHIDXOW�VHWWLQJV�IRU�QHZ�WLPLQJ�GLDJUDPV�

����)RQW�DQG�&RORU�6HWWLQJV

7H[W�&RORU�3UHIHUHQFHV�LV�D�VXE�PHQX�RI�WKH�2SWLRQV�PHQX��$OO�SURMHFW�ZLGH�IRQWV�DQG�FRORUV�DUH�VHW�
XVLQJ�WKLV�PHQX��,I�\RX�ZDQW�WR�FKDQJH�WKH�IRQW�RI�D�VSHFLILF�WH[W�REMHFW��VHH�&KDSWHU����7H[W�2EMHFWV��
7KH�IROORZLQJ�FKDQJHV�FDQ�EH�PDGH�XVLQJ�WKLV�VXE�PHQX�

6HW�*OREDO�'HIDXOW�IRQW

6HW�'LDJUDP�:LQGRZ�IRQW



&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ�����
6HW�'LDJUDP�:LQGRZ�EDFNJURXQG�FRORU

6HW�6LJQDO�/DEHO�IRQW

6HW�6LJQDO�/DEHO�EDFNJURXQG�FRORU

6HW�3DUDPHWHU�:LQGRZ�IRQW

6HW�3DUDPHWHU�:LQGRZ�EDFNJURXQG�FRORU

7KH�6HW�IRQW�RSWLRQV�VHW�WKH�IRQW��VW\OH��DQG�FRORU�IRU�WKH�WKUHH�PDLQ�WH[W�ZLQGRZV��7KH�6HW�EDFN�
JURXQG�FRORU�RSWLRQV�VHWV�WKH�EDFNJURXQG�FRORU�IRU�WKHVH�VDPH�VHFWLRQV��%\�GHIDXOW�WKH�:LQGRZVÉ�
V\VWHP�IRQW�DQG�:LQGRZVÉ�EDFNJURXQG�FRORU�DUH�XVHG��7R�FKDQJH�WKH�GHIDXOW�IRQW�IRU�DOO�VHFWLRQV�
XVH�WKH�2SWLRQ�!�7H[W�&RORU�3UHIHUHQFHV�!�6HW�*OREDO�'HIDXOW�PHQX�RSWLRQ�

6HW�3DUDPHWHU�&RORU�6WULS�FRORU

6HW�3DUDPHWHU�&RORU�6WULS�IRQW�FRORU

7KH�3DUDPHWHU�&RORU�6WULS�LV�WKH�EDU�LQ�WKH�SDUDPHWHU�ZLQGRZ�WKDW�FRQWDLQV�WKH�FROXPQ�KHDGLQJV��
%RWK�WKH�EDFNJURXQG�FRORU�DQG�WKH�IRQW�FRORU�DUH�XVHU�GHILQDEOH�

6HW�%XWWRQ�%DU�&RORU�6WULS�FRORU

7KH�%XWWRQ�%DU�&RORU�6WULS�LV�WKH�EDFNJURXQG�FRORU�RI�WKH�EXWWRQ�EDU�LQ�WKH�PDLQ�WLPLQJ�ZLQGRZ�

5HVWRUH�'HIDXOW�6W\OH

7KLV�2SWLRQ�UHVWRUHV�WKH�GHIDXOW�:LQGRZV�IRQWV�DQG�EDFNJURXQG�FRORUV�WR�WKH�GUDZLQJ��ODEHO�DQG�SD�
UDPHWHU�ZLQGRZV��7H[W�REMHFWV�ZLWK�LQGLYLGXDOO\�VSHFLILHG�IRQWV�DUH�QRW�DIIHFWHG�E\�WKLV�PHQX�RSWLRQ�



�����&KDSWHU����7LPLQJ�'LDJUDP�)RUPDWWLQJ



&KDSWHU����,PDJHV��2/(��7'0/��DQG�3ULQWLQJ�����
:DYH)RUPHU�3UR��7LPLQJ�'LDJUDPPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�VXSSRUW�D�ZLGH�
YDULHW\�RI�LPDJH�JHQHUDWLRQ��SULQWHU�RSWLRQV��2/(�HPEHGGLQJ��DQG�7'0/�VXSSRUW��7KHUH�DUH�WKUHH�
PDLQ�JURXSV�RI�GRFXPHQWDWLRQ�IHDWXUHV�

���,PDJH�*HQHUDWLRQ��7KH�WLPLQJ�GLDJUDP�HGLWRU�VXSSRUWV�VL[�GLIIHUHQW�ZD\V�WR�FRQYHUW�\RXU�WLPLQJ�
GLDJUDPV�LQWR�LPDJH�ILOHV�ZKLFK�FDQ�EH�HPEHGGHG�LQWR�ZRUG�SURFHVVRUV��JUDSKLFV�SDFNDJHV��DQG�SDJH�
OD\RXW�SURJUDPV��

���,PDJH�0DQDJHPHQW��,I�\RX�DUH�PDQDJLQJ�D�ODUJH�QXPEHU�RI�WLPLQJ�GLDJUDP�LPDJHV��WKHQ�\RX�
ZLOO�ZDQW�XVH�WKH�2/(�RU�7'0/�IHDWXUHV��2/(�SURYLGHV�D�TXLFN�ZD\�WR�PDQDJH�LPDJH�ILOHV�DQG�WKH�
FRUUHVSRQGLQJ�WLPLQJ�GLDJUDP�ILOHV�LQVLGH�ZRUG�SURFHVVLQJ�GRFXPHQWV��7'0/�SURYLGHV�DQ�LQGXVWU\�
VWDQGDUG�IRUPDW�IRU�RQ�OLQH�WLPLQJ�GLDJUDPV�

���3ULQWHU�2SWLRQV��2XWSXWWLQJ�WLPLQJ�GLDJUDPV�GLUHFWO\�WR�D�SULQWHU�LV�WKH�IDVWHVW�DQG�HDVLHVW�ZD\�
WR�GRFXPHQW�ODUJH�WLPLQJ�GLDJUDPV��7KHVH�SULQW�RXWV�DUH�GHVLJQHG�WR�EH�XVHG�E\�HQJLQHHUV�WR�GRFX�
PHQW�WKHLU�GHVLJQV�

����(PEHGGLQJ�,PDJHV�LQWR�'RFXPHQWV

7KHUH�DUH�VL[�GLIIHUHQW�ZD\V�WR�FRQYHUW�\RXU�WLPLQJ�GLDJUDPV�LQWR�LPDJH�ILOHV��,PDJH�ILOHV�FDQ�WKHQ�
EH�HPEHGGHG�LQWR�ZRUG�SURFHVVRUV��JUDSKLFV�SDFNDJHV��DQG�SDJH�OD\RXW�SURJUDPV��

9HFWRU�ILOHV�FDQ�EH�VL]HG�DQG�VFDOHG�ZLWKRXW�DIIHFWLQJ�WKH�FULVSQHVV�RI�WKH�OLQHV�WKDW�PDNH�XS�WKH�WLP�
LQJ�GLDJUDPV��0RVW�ZRUG�SURFHVVRUV�VXSSRUW�HGLWLQJ�RI�WKH�PHWDILOH�W\SHV��1RW�DOO�SURJUDPV�VXSSRUW�
DOO�VL[�ILOH�W\SHV�VR�ZH�HQFRXUDJH�\RX�WR�H[SHULPHQW�DQG�ILQG�RXW�ZKDW�ZRUNV�EHVW�IRU�\RXU�WRRO�VXLWH�

7KH�IROORZLQJ�*HQHUDO�3XUSRVH�LPDJH�IRUPDWV�DUH�VXSSRUWHG��

1DPH W\SH HDVH�RI�XVH FRPPHQWV

&RS\�WR�&OLSERDUG :LQGRZV�ELWPDS YHU\�HDV\ PHGLXP�TXDOLW\�LPDJHV�ZKLFK�
FDQQRW�EH�VL]HG�RU�VFDOHG�ZLWK�
RXW�ORVLQJ�UHVROXWLRQ

:0)�PHWDILOHV YHFWRU�PHWDILOH YHU\�HDV\ H[FHOOHQW�TXDOLW\�LPDJHV�ZKLFK�
FDQ�EH�VL]HG�RU�VFDOHG�UHFRP�
PHQGHG�IRU�0LFURVRIW�2IILFH�
:LQGRZV�$SSOLFDWLRQV

0,)�ILOHV �YHFWRU�ILOH PRGHUDWHO\�HDV\ )RU�XVH�ZLWK�)UDPH0DNHU�RQO\��
5HDG�LPDJH�GRF�IRU�PRUH�
LQIRUPDWLRQ



�����&KDSWHU����,PDJHV��2/(��7'0/��DQG�3ULQWLQJ
7KH�IROORZLQJ�6SHFLDOL]HG�LPDJH�ILOH�IRUPDWV�DUH�DOVR�VXSSRUWHG�

����&RS\�WR�&OLSERDUG

&RS\�WR�FOLSERDUG�LV�WKH�TXLFNHVW�DQG�HDVLHVW�ZD\�WR�LQVHUW�DQ�LPDJH�LQWR�D�ZRUG�SURFHVVLQJ�GRFX�
PHQW��7KLV�PHWKRG�XVHV�D�VFUHHQ�FDSWXUH�ELWPDS�RI�WKH�FXUUHQW�VHOHFWHG�ZLQGRZ��HLWKHU�WKH�WLPLQJ�
GLDJUDP�RU�WKH�SDUDPHWHU�WDEOH��DQG�SXWV�LW�RQ�WKH�:LQGRZV�FOLSERDUG��7KHUH�LV�QR�HTXLYDOHQW�PHWKRG�
IRU�GRLQJ�WKLV�RQ�WKH�81,;�SODWIRUPV��VR�81,;�XVHUV�VKRXOG�XVH�(36�ILOHV�����

7KH�FRS\�WR�FOLSERDUG�PHWKRG�DOVR�SURGXFHV�WKH�ORZHVW�TXDOLW\�LPDJHV��7KH�UHVROXWLRQ�RI�WKH�LPDJH�
LV�EDVHG�RQ�\RXU�PRQLWRU
V�UHVROXWLRQ�VHWWLQJV��7KH�ELWPDS�LPDJHV�DUH�QRW�VFDODEOH�RU�HGLWDEOH�LQVLGH�
ZRUG�SURFHVVLQJ�SURJUDPV��)RU�KLJKHU�TXDOLW\�LPDJHV�XVH�WKH�)LOH�!�3ULQW�'LDJUDP�PHQX�RSWLRQ�
DQG�FKRRVH�RQH�RI�WKH�YHFWRU�LPDJH�IRUPDWV��H�J���:LQGRZV�0HWDILOHV�:0)��)UDPH0DNHU�0,)��RU�
(QFDSVXODWHG�3RVWVFULSW�(36���

7R�XVH�FRS\�WR�FOLSERDUG�

��$UUDQJH�WKH�'LDJUDP�ZLQGRZ�VR�WKDW�\RXU�WLPLQJ�GLDJUDP�LV�GLVSOD\HG�WKH�ZD\�\RX�ZDQW�LW�WR�
DSSHDU�LQ�WKH�GRFXPHQW�

��6HOHFW�WKH�(GLW�!�&RS\�WR�&OLSERDUG�PHQX�RSWLRQ�ZKLFK�RSHQV�D�GLDORJ�RI�WKDW�QDPH��

��&KRRVH�\RXU�RSWLRQV�WKHQ�SUHVV�2.�EXWWRQ��7KLV�FORVHV�WKH�GLDORJ�DQG�SODFHV�D�ELWPDS�RI�WKH�
WLPLQJ�GLDJUDP�RQ�WKH�FOLSERDUG�

1DPH W\SH HDVH�RI�XVH FRPPHQWV

7,))�ILOHV UDVWHU YHU\�HDV\ ORVV�OHVV�GDWD�FRPSUHVVLRQ��
KLJK�TXDOLW\

31*�ILOHV
�'DWD6KHHW�3UR�

UDVWHU YHU\�HDV\ ZHE�UHDG\��ORVV�OHVV�GDWD�FRP�
SUHVVLRQ��KLJK�TXDOLW\

-3(*�ILOHV
�'DWD6KHHW�3UR�

UDVWHU YHU\�HDV\ ZHE�UHDG\��ORVV\�GDWD�FRPSUHV�
VLRQ

&*0�PHWDILOHV YHFWRU�PHWDILOH PRGHUDWHO\�HDV\ H[FHOOHQW�TXDOLW\�LPDJHV��VXS�
SRUW�IRU�FURVV�SODWIRUP�LPDJHV

(36�ILOHV
�(QFDSVXODWHG�3RVW6FULSW�

YHFWRU�ILOH PRVW�GLIILFXOW ([FHOOHQW�TXDOLW\�LPDJHV��
FURVV�SODWIRUP�LPDJHV�DQG�GDWD�
ERRNV��5HDG�LPDJH�GRF�IRU�
DGYDQFHG�LPDJH�LQVWUXFWLRQV�
ZKLFK�DUH�HVSHFLDOO\�KHOSIXO�IRU�
(36�ILOH�JHQHUDWLRQ�



&KDSWHU����,PDJHV��2/(��7'0/��DQG�3ULQWLQJ�����
��,QVLGH�\RXU�JUDSKLFV�RU�ZRUG�SURFHVVLQJ�SURJUDP�XVH�WKH�(GLW�!�3DVWH�PHQX�FRPPDQG�WR�HP�
EHG�WKH�LPDJH�LQWR�\RXU�GRFXPHQW�

1RWH��)RU�SULQWLQJ�SXUSRVHV�\RX�PD\�ZDQW�WR�FKRRVH�WKH�GHIDXOW�:LQGRZV�FRORUV�RI�EODFN�WH[W�RQ�D�
ZKLWH�EDFNJURXQG�EHIRUH�FDSWXULQJ�WKH�VFUHHQ�

����:0)�,PDJHV�IRU�0LFURVRIW�:RUG

7KH�UHFRPPHQGHG�LPDJH�IRUPDW�IRU�0LFURVRIW�2IILFH�GRFXPHQWV�LV�:0)�0HWDILOHV��:0)�0HWD�
ILOHV�DUH�WKH�PRVW�ZLGHO\�VXSSRUWHG�VFDODEOH�DQG�HGLWDEOH�LPDJH�IRUPDW�IRU�:LQGRZV�SODWIRUPV��<RXU�
WLPLQJ�GLDJUDPV�ZLOO�SULQW�ZLWK�VPRRWK�OLQHV�DQG�VFDOHG�WH[W��

7R�PDNH�D�:0)�ILOH�

��6HOHFW�WKH�)LOH�!�3ULQW�'LDJUDP�PHQX�LWHP�WR�RSHQ�WKH�3ULQW�GLDORJ�

��&KRRVH�WKH�:0)�0HWDILOH�>06�:RUG@�RSWLRQ�
IURP�WKH�3ULQW�7R�GURS�GRZQ�OLVW�ER[�WKH�ERW�
WRP�OHIW�KDQG�FRUQHU�RI�WKH�3ULQW�GLDORJ��

��,W�LV�QRW�QHFHVVDU\�WR�VSHFLI\�D�ILOHQDPH��,I�\RX�DUH�
LQ�:LQGRZV��WKH�3ULQW�GLDORJ�ZLOO�DXWRPDWLFDO�
O\�SODFH�WKH�PHWDILOH�RQ�WKH�FOLSERDUG�DQG�\RX�
FDQ�XVH�D�SDVWH�FRPPDQG�WR�LQVHUW�WKH�LPDJH�
LQWR�D�GRFXPHQW��<RX�PD\�RSWLRQDOO\�VSHFLI\�D�
ILOHQDPH�ZLWK�D�H[WHQVLRQ�RI��ZPI�

��&KRRVH�RWKHU�RSWLRQV�WKHQ�SUHVV�2.�EXWWRQ��7KLV�FORVHV�WKH�GLDORJ�DQG�SODFHV�WKH�PHWDILOH�RI�
WKH�WLPLQJ�GLDJUDP�RQ�WKH�FOLSERDUG��DQG�FUHDWHV�D��ZPI�ILOH�LI�\RX�VSHFLILHG�D�ILOHQDPH��

��,QVLGH�0LFURVRIW�:RUG�XVH�WKH�(GLW�!�3DVWH�PHQX�FRPPDQG�WR�HPEHG�WKH�LPDJH�LQWR�D�GRF�
XPHQW�

0LFURVRIW�:RUG�DOVR�VXSSRUWV�ELWPDS�LPDJHV�DQG�(36�LPDJHV��SOHDVH�UHDG�WKH�ILOH�LPDJH�GRF�IRU�
PRUH�LQIRUPDWLRQ�RQ�XVLQJ�WKHVH�IRUPDWV�ZLWK�:RUG�

����0,)�,PDJHV�IRU�)UDPH0DNHU

7KH�WLPLQJ�GLDJUDP�HGLWRU�FDQ�H[SRUW�GLDJUDPV�DQG�SDUDPHWHU�OLVWV�WR�$GREH¶V�0DNHU�,QWHUFKDQJH�
)RUPDW��0,)���7KH�JHQHUDWHG�0,)�ILOHV�FDQ�EH�LPSRUWHG�LQWR�)UDPH0DNHU�Y����DQG�ODWHU��,QVLGH�
)UDPH0DNHU��\RX�FDQ�HGLW�0,)�LPDJHV�E\�DGGLQJ�H[WUD�JUDSKLF�REMHFWV�VXFK�DV�WH[W�DQG�OLQHV��DQG�
HGLWLQJ�H[LVWLQJ�SDUWV�RI�WKH�GLDJUDP�E\�DOWHULQJ�VSDFLQJ��VL]H��FRORU��HWF��7KH�WLPLQJ�GLDJUDP�HGLWRU�
VXSSRUWV�WZR�XQLTXH�IHDWXUHV�IRU�WKH�0,)�IRUPDW�

���7KH�DELOLW\�WR�VHW�KRUL]RQWDO�VL]H��7KLV�LV�H[WUHPHO\�XVHIXO�ZKHQ�JHQHUDWLQJ�PXOWLSOH�0,)�LP�
DJHV�RI�WKH�VDPH�VL]H��IRU�XVH�LQ�D�GDWD�ERRN��



�����&KDSWHU����,PDJHV��2/(��7'0/��DQG�3ULQWLQJ
���7KH�DELOLW\�WR�VFDOH�WKH�LPDJH��2QFH�LPSRUWHG�LQWR�)UDPH0DNHU��WKH�LPDJH�FDQ�EH�VFDOHG�DV�
GHVLUHG�

7R�H[SRUW�\RXU�GLDJUDP�RU�SDUDPHWHU�OLVW�WR�0,)�IRUPDW�

��,I�SULQWLQJ�WKH�GLDJUDP��VHOHFW�)LOH�!�3ULQW�'LDJUDP�PHQX�RSWLRQ��7KLV�RSHQV�WKH�3ULQW�GLDORJ�
ER[�

��,I�SULQWLQJ�WKH�SDUDPHWHU�WDEOH��VHOHFW�WKH�)LOH�!�3ULQW�3DUDPHWHUV�PHQX�RSWLRQ��7KLV�RSHQV�
WKH�3ULQW�GLDORJ�ER[�

��6HOHFW�WKH�0,)�)LOH�UDGLR�EXWWRQ��ORFDWHG�LQ�WKH�ORZHU�OHIW�KDQG�FRUQHU�RI�WKH�GLDORJ�ER[�

��(QWHU�D�ILOH�QDPH�ZLWK�D��PLI�H[WHQVLRQ�LQ�WKH�)LOHQDPH�HGLW�ER[�

��,I�\RX�ZLVK�WR�VHW�WKH�KRUL]RQWDO�VL]H�RI�WKH�0,)�ILOH��XVH�WKH�FKHFN�ER[�DQG�HGLW�ER[�LQ�WKH�
0DUJLQV�VHFWLRQ�RI�WKH�GLDORJ��6HWWLQJ�WKH�LPDJH�VL]H�LV�XVHIXO�ZKHQ�\RX�ZDQW�WR�JHQHUDWH�
PXOWLSOH�0,)�LPDJHV�RI�WKH�VDPH�VL]H�

��,I�\RX�QHHG�WR�VHW�DQ\�RWKHU�RSWLRQV��GR�VR�QRZ�

��&OLFN�WKH�2.�EXWWRQ�WR�H[SRUW�WKH�GLDJUDP�

7R�LPSRUW�\RXU�GLDJUDP�RU�SDUDPHWHU�OLVW�LQWR�)UDPH0DNHU�

��,QVLGH�)UDPH0DNHU��SRVLWLRQ�\RXU�FXUVRU�DW�WKH�DSSUR[LPDWH�ORFDWLRQ�ZKHUH�\RX�ZRXOG�OLNH�
WKH�GLDJUDP�WR�DSSHDU�

��6HOHFW�WKH�)LOH�!�,PSRUW�!�)LOH�PHQX�RSWLRQ�WR�RSHQ�WKH�,PSRUW�)LOH�GLDORJ�ER[�

��/RFDWH�\RXU�0,)�ILOH�E\�XVLQJ�WKH�GLDORJ�ER[��<RX�PD\�ZLVK�WR�VHOHFW�WKH�,QWHUFKDQJH���0,)�
RSWLRQ�IURP�WKH�GURS�GRZQ�FRPER�ER[�/LVW�)LOHV�RI�7\SH�WR�KHOS�\RX�ORFDWH�WKH�ILOH�

��6HOHFW�WKH�&RS\�,QWR�'RFXPHQW�UDGLR�EXWWRQ��'LDJUDPV�H[SRUWHG�IURP�6\QDSWL&$'�SURGXFWV�
PXVW�EH�LPSRUWHG�XVLQJ�WKLV�RSWLRQ�EHFDXVH�WKH\�GR�QRW�KDYH�DQ\�WH[W�IORZV�

��&OLFN�WKH�2.�EXWWRQ��<RXU�GLDJUDP�VKRXOG�QRZ�DSSHDU�ZLWKLQ�)UDPH0DNHU�

����9HFWRU�DQG�5DVWHU�,PDJH�)LOHV�

9HFWRU�LPDJH�IRUPDWV�FDQ�EH�VL]HG�DQG�VFDOHG�ZLWKRXW�DIIHFWLQJ�WKHLU�FULVSQHVV��7KH�IROORZLQJ�LQ�
VWUXFWLRQV�DUH�IRU�SURGXFLQJ�LPDJHV�LQ�WKH�(36�DQG�&*0�YHFWRU�IRUPDWV��7KH�ILOH�LPDJH�GRF�ORFDWHG�
RQ�WKH�GLVWULEXWLRQ�GLVNHWWH�KDV�DGYDQFHG�LPDJH�LQVWUXFWLRQV�ZKLFK�DUH�HVSHFLDOO\�KHOSIXO�IRU�(36�ILOH�
JHQHUDWLRQ��

��6HOHFW�WKH�)LOH�!�3ULQW�'LDJUDP�PHQX�LWHP�ZKLFK�RSHQV�WKH�3ULQW�GLDORJ�

��&KRRVH�RQH�RI�WKH�RSWLRQV�LQ�WKH�3ULQW�7R�GURS�GRZQ�OLVW�ER[�LQ�WKH�ERWWRP�OHIW�KDQG�FRUQHU�
RI�WKH�3ULQW�GLDORJ�WR�GHWHUPLQH�WKH�W\SH�RI�ILOH�WR�FUHDWH��&*0�0HWDILOH�RU�(36�ILOH��



&KDSWHU����,PDJHV��2/(��7'0/��DQG�3ULQWLQJ�����
1RWH��'R�QRW�VHOHFW�WKH�)LOH�UDGLR�EXWWRQ��7KLV�FUHDWHV�D�ILOH�WKDW�LV�RQO\�FRPSDWLEOH�ZLWK�WKH�
GHIDXOW�SULQWHU�DQG�LV�QRW�D�JHQHULF�ILOH�W\SH�VXSSRUWHG�E\�RWKHU�SURJUDPV�

��(QWHU�D�ILOH�QDPH�ZLWK�WKH�DSSURSULDWH�H[WHQVLRQ���FJP�RU��HSV��

��&KRRVH�2.�WR�FUHDWH�WKH�LPDJH�ILOH�

��5HIHU�WR�\RXU�ZRUG�SURFHVVRU�RU�JUDSKLFV�SURJUDP�GRFXPHQWDWLRQ�WR�ILQG�RXW�KRZ�WR�HPEHG�RU�
LQVHUW�DQ�LPDJH�ILOH�LQWR�D�GRFXPHQW�

7ZR�RI�WKH�UDVWHU�LPDJH�W\SHV�WKDW�DUH�SURYLGHG��*,)�DQG�-3(*��SURGXFH�ZHE�UHDG\�JUDSKLFV��7KH�
7,))�DQG�*,)�W\SHV�SURYLGH�ORVV�OHVV�GDWD�FRPSUHVVLRQ��ZKLOH�WKH�-SHJ�IRUPDW�XVHV�D�ORVV\�GDWD�
FRPSUHVVLRQ��/RVV�OHVV�GDWD�FRPSUHVVLRQ�HQVXUHV��DV�LWV�QDPH�LPSOLHV��WKDW�QR�GDWD�LV�ORVW�GXULQJ�
FRPSUHVVLRQ��7KHVH�ILOH�IRUPDWV�FDQ�EH�LPSRUWHG�DQG�H[SRUWHG�XVLQJ�WKH�GLUHFWLRQV�DERYH��VHOHFWLQJ�
WKH�DSSURSULDWH�ILOH�W\SH��

����0DQDJLQJ�0XOWLSOH�9LHZV��,PDJHV��RI�D�'LDJUDP�

7KH�6\QDSWL&$'�SURGXFW�OLQH�VXSSRUWV�WKH�FRQFHSW�RI�WLPLQJ�GLDJUDP�9LHZV�ZKLFK�DOORZ�WKH�VWRULQJ�
RI�VHWWLQJV�IRU�PXOWLSOH�SLFWXUHV�RI�D�WLPLQJ�GLDJUDP��9LHZV�DUH�QRUPDOO\�XVHG�GXULQJ�WKH�GRFXPHQ�
WDWLRQ�SKDVH�RI�WKH�GHVLJQ�ZKHQ�VHYHUDO�GLIIHUHQW�LPDJHV�ZLOO�EH�PDGH�IURP�RQH�ODUJHU�WLPLQJ�GLD�
JUDP��9LHZV�FDQ�DOVR�EH�XVHG�WR�VDYH�RII�VHYHUDO�GLIIHUHQW�]RRP�DQG�VFUROO�VHWWLQJV�WKDW�LQGLFDWH�DUHDV�
RI�LQWHUHVW�LQ�D�ODUJH�WLPLQJ�GLDJUDP��9LHZV�DUH�FUHDWHG�DQG�HGLWHG�IURP�WKH�3ULQW�'LDJUDP�DQG�3ULQW�
3DUDPHWHU�GLDORJV��

7R�FUHDWH�D�YLHZ�RI�D�WLPLQJ�GLDJUDP�

��&KRRVH�HLWKHU�WKH�)LOH�!�3ULQW�'LDJUDP�RU�WKH�)LOH�!�3ULQW�3DUDPHWHUV�PHQX�LWHP�ZKLFK�
RSHQV�D�YHUVLRQ�WKH�3ULQW�GLDORJ�

��&KDQJH�WKH�VHWWLQJV�LQ�WKH�3ULQW�GLDORJ�WR�FUHDWH�WKH�GHVLUHG�LPDJH��7KH�PRVW�FRPPRQ�VHWWLQJV�
DUH�WKH�WLPH�UDQJH��W\SH�RI�LPDJH�ILOH�WR�SULQW��DQG�WKH�PDUJLQ�ZLGWK�FRQWUROV�

��3UHVV�WKH�$GG�EXWWRQ�WR�RSHQ�WKH�1DPH�RI�1HZ�9LHZ�GLDORJ�

��7\SH�LQ�D�GHVFULSWLYH�QDPH�LQWR�WKH�HGLW�ER[��7KLV�LV�QRW�D�ILOH�QDPH�VR�\RX�GR�QRW�KDYH�WR�LQ�
FOXGH�D�ILOH�H[WHQVLRQ�

��3UHVV�&DQFHO�WR�H[LW�WKH�GLDORJ�ZLWKRXW�SULQWLQJ�RU�3ULQW�WR�LPPHGLDWHO\�JHQHUDWH�DQ�LPDJH�

7R�VZLWFK�EHWZHHQ�YLHZV�RI�D�WLPLQJ�GLDJUDP�

��2SHQ�D�3ULQW�GLDORJ�

��'RXEOH�FOLFN�RQ�WKH�YLHZ�QDPH�WR�ORDG�WKDW�YLHZ¶V�SULQWHU�VHWWLQJV��

7R�RYHUZULWH�WKH�VHWWLQJV�IRU�DQ�H[LVWLQJ�YLHZ��SUHVV�WKH�$GG�EXWWRQ�DQG�XVH�WKH�QDPH�RI�WKH�YLHZ�WR�
RYHUZULWH�



�����&KDSWHU����,PDJHV��2/(��7'0/��DQG�3ULQWLQJ
����2/(���2EMHFW�/LQNLQJ�DQG�(PEHGGLQJ�

6SHFLDO�YHUVLRQV�RI�:DYH)RUPHU�3UR�LQFOXGH�2/(��RIIHULQJ�XVHUV�WKH�DELOLW\�WR�ERWK�HPEHG�DQG�OLQN�
WKHLU�WLPLQJ�GLDJUDPV�WR�WKLUG�SDUW\�DSSOLFDWLRQV��2/(�SURYLGHV�D�FRQYHQLHQW�ZD\�WR�PDQDJH�WLPLQJ�
GLDJUDPV�ZKLFK�DUH�LQFOXGHG�LQ�PDQ\�RI�\RXU�GRFXPHQWV��VXFK�DV�ZRUG�SURFHVVRU�ILOHV��VSUHDGVKHHWV��
DQG�SUHVHQWDWLRQ�JUDSKLFV��7KHQ��ZKHQ�\RX�PDNH�FKDQJHV�WR�\RXU�WLPLQJ�GLDJUDPV��WKH\�DUH�DXWR�
PDWLFDOO\�XSGDWHG�LQ�WKH�OLQNHG�RU�HPEHGGHG�WKLUG�SDUW\�ILOHV��7KLV�IHDWXUH�JUHDWO\�VLPSOLILHV�GRFX�
PHQWDWLRQ�E\�DOORZLQJ�FKDQJHV�WR�WLPLQJ�GLDJUDPV�WR�EH�PDGH�LQ�RQO\�RQH�SODFH�

(PEHGGLQJ�FDQ�EH�WKRXJKW�RI�DV�KDYLQJ�D�VHSDUDWH�FRS\�RI�:DYH)RUPHU�UXQQLQJ�LQVLGH�\RXU�DSSOL�
FDWLRQ�VRIWZDUH���,I�\RX�KDYH�D�WLPLQJ�GLDJUDP�\RX�ZDQW�WR�VKRZ�LQ�D�UHSRUW��IRU�LQVWDQFH��\RX�PD\�
HPEHG�D�FRS\�RI�\RXU�:DYH)RUPHU�ILOH�GLUHFWO\�IURP�\RXU�ZRUG�SURFHVVLQJ�ILOH��<RX�KDYH�PRVW�RI�
WKH�IXQFWLRQDOLW\�RI�:DYH)RUPHU�LQ�WKH�HPEHGGHG�REMHFW�DQG�\RX�FDQ�HGLW�\RXU�WLPLQJ�GLDJUDPV�MXVW�
DV�\RX�QRUPDOO\�ZRXOG��/DWHU��\RX�FDQ�UHWXUQ�WR�WKH�HPEHGGHG�LPDJH�E\�GRXEOH�FOLFNLQJ�RQ�LW��ZKLFK�
ODXQFKHV�:DYH)RUPHU�IRU�IXUWKHU�HGLWLQJ��$V�\RX�HGLW�WKH�WLPLQJ�GLDJUDP��FKDQJHV�DUH�DXWRPDWLFDOO\�
VKRZQ�LQ�WKH�HPEHGGHG�LPDJH�LQ�\RXU�UHSRUW���<RX�FDQ�HPEHG�DV�PDQ\�GLDJUDPV�DV�\RX�ZDQW�LQ�D�
JLYHQ�GRFXPHQW�����

:LWK�OLQNLQJ��D�VLQJOH�WLPLQJ�GLDJUDP�ILOH�FDQ�EH�FRQQHFWHG�WR�PDQ\�GRFXPHQWV�ZKLFK�QHHG�WR�LQ�
FOXGH�LW���)RU�LQVWDQFH��LI�\RX¶UH�ZRUNLQJ�RQ�D�UHSRUW�DQG�D�SUHVHQWDWLRQ�DQG�ZDQW�WR�VKRZ�WKH�VDPH�
WLPLQJ�GLDJUDP�LQ�ERWK�GRFXPHQWV��\RX�VLPSO\�OLQN�HDFK�GRFXPHQW�WR�WKH�GHVLUHG�WLPLQJ�GLDJUDP�
ILOH���7KLV�ZD\��DQ\�FKDQJHV�\RX�PDNH�ODWHU�LQ�WKH�WLPLQJ�GLDJUDP�ILOH�ZLOO�EH�XSGDWHG�DXWRPDWLFDOO\�
LQ�ERWK�\RXU�UHSRUW�DQG�SUHVHQWDWLRQ���<RX�PD\�OLQN�\RXU�WLPLQJ�GLDJUDP�WR�DV�PDQ\�RWKHU�GRFXPHQWV�
DV�\RX�OLNH��DQG�\RX�FDQ�LQFOXGH�WKH�VDPH�OLQN�PXOWLSOH�WLPHV�LQ�D�VLQJOH�GRFXPHQW�

7KH�VSHFLDO�YHUVLRQV�RI�:DYH)RUPHU�ZKLFK�VXSSRUW�2/(�DUH�WHFKQLFDOO\�NQRZQ�DV�2/(�VHUYHUV���
7KLV�PHDQV�WKDW�WKH\�FDQ�EH�OLQNHG�WR�RU�HPEHGGHG�ZLWKLQ�RWKHU�DSSOLFDWLRQV���7KHVH�DSSOLFDWLRQV��LQ�
WXUQ��DUH�NQRZQ�DV�2/(�FOLHQWV�VLQFH�WKH\�PDNH�XVH�RI�WKH�VHUYHU¶V�IHDWXUHV���0DQ\�RI�WKH�PRUH�SRS�
XODU�SURJUDPV��OLNH�06�:RUG�DQG�)UDPH0DNHU��ZRUN�DV�2/(�FOLHQWV��2/(�LV�D�:LQGRZV�RQO\�IHD�
WXUH��DQG�LV�QRW�VXSSRUWHG�E\�81,;�;�:LQGRZV�V\VWHPV�

7KH�PRVW�FXUUHQW�LQIRUPDWLRQ�DERXW�XVLQJ�2/(�ZLWK�VSHFLILF�JUDSKLFV�SURJUDPV�LV�FRQWDLQHG�LQ�
:DYH)RUPHU¶V�RQ�OLQH�KHOS��+RZHYHU��WKH�IROORZLQJ�LQVWUXFWLRQV�VKRXOG�LQ�PDQ\�FDVHV�EH�HQRXJK�
WR�JXLGH�\RX��

���7R�XVH�2/(�HPEHGGLQJ�

��&ORVH�:DYH)RUPHU�VLQFH�LW�ZLOO�EH�ODXQFKHG�DXWRPDWLFDOO\�IURP�ZLWKLQ�\RXU�WKLUG�SDUW\�DSSOL�
FDWLRQ�

��5XQ�\RXU�WKLUG�SDUW\�DSSOLFDWLRQ��VXFK�DV�\RXU�ZRUG�SURFHVVRU�RU�JUDSKLFV�VRIWZDUH��

��5HIHU�WR�\RXU�GRFXPHQWDWLRQ�WR�ILQG�RXW�KRZ�WR�HPEHG�DQ�2/(�REMHFW�IURP�WKH�DSSOLFDWLRQ�\RX�
DUH�UXQQLQJ��:H�KDYH�IRXQG�WKDW�WKHUH�LV�XVXDOO\�D�PHQX�FRPPDQG�UHVHPEOLQJ�,QVHUW�!�2E�
MHFW�RU�)LOH�!�,PSRUW�!�2EMHFW�WKDW�SHUIRUPV�WKLV�IXQFWLRQ��7KLV�PHQX�FRPPDQG�ZLOO�RSHQ�
D�GLDORJ�ZKLFK�OLVWV�DOO�RI�WKH�2/(�VHUYHUV�DYDLODEOH�RQ�WKH�V\VWHP�
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��&KRRVH�7LPLQJ�'LDJUDP�&RPSRQHQW��H[DFW�ZRUGLQJ�PD\�YDU\��IURP�WKH�OLVW�RI�2/(�VHUYHUV�
�XVXDOO\�XQGHU�WKH�&UHDWH�1HZ�WDE���7KLV�ZLOO�DXWRPDWLFDOO\�ODXQFK�:DYH)RUPHU�

��,QVLGH�:DYH)RUPHU��PHUJH�LQ�DQ�H[LVWLQJ�WLPLQJ�GLDJUDP�RU�FUHDWH�D�QHZ�RQH��1RWLFH�WKDW�DV�
\RX�FKDQJH�WKH�WLPLQJ�GLDJUDP�LQ�:DYH)RUPHU��WKH�HPEHGGHG�LPDJH�LV�DXWRPDWLFDOO\�XS�
GDWHG��

��:KHQ�WKH�WLPLQJ�GLDJUDP�LV�FRPSOHWH�\RX�FDQ�UHWXUQ�WR�\RXU�WKLUG�SDUW\�DSSOLFDWLRQ�WR�FRQWLQXH�
\RXU�ZRUN���7KH�HPEHGGHG�WLPLQJ�GLDJUDP�UHPDLQV�ZKHUH�\RX�OHIW�LW�DQG�LV�VDYHG�ZLWK�\RXU�
GRFXPHQW�

<RXU�WKLUG�SDUW\�DSSOLFDWLRQ�FRQWLQXHV�WR�GLVSOD\�WKH�WLPLQJ�GLDJUDP�WKDW�\RX�GUHZ��,I�\RX�GRXEOH�
FOLFN�RQ�WKH�WLPLQJ�GLDJUDP�REMHFW��:DYH)RUPHU�ZLOO�ODXQFK�DXWRPDWLFDOO\�DQG�RSHQ�WKH�GLDJUDP�
\RX�MXVW�FUHDWHG�

���7R�XVH�2/(�OLQNLQJ�

��&UHDWH�DQG�VDYH�D�WLPLQJ�GLDJUDP�ILOH�LQ�:DYH)RUPHU�

��5XQ�D�WKLUG�SDUW\�DSSOLFDWLRQ��VXFK�DV�\RXU�ZRUG�SURFHVVRU�RU�JUDSKLFV�SURJUDP��

��5HIHU�WR�\RXU�WKLUG�SDUW\�VRIWZDUH�GRFXPHQWDWLRQ�WR�ILQG�RXW�KRZ�WR�OLQN�WR�D�ILOH��:H�KDYH�
IRXQG�WKDW�WKHUH�LV�XVXDOO\�D�PHQX�FRPPDQG�UHVHPEOLQJ�,QVHUW�!�2EMHFW�RU�)LOH�!�,PSRUW�
!�2EMHFW�WKDW�SHUIRUPV�WKLV�IXQFWLRQ��7KLV�PHQX�FRPPDQG�ZLOO�RSHQ�D�GLDORJ�ZKLFK�OLVWV�
DOO�RI�WKH�2/(�VHUYHUV�DYDLODEOH�RQ�WKH�V\VWHP��XQGHU�WKH�&UHDWH�1HZ�WDE��

��&KRRVH�WKH�&UHDWH�)URP�)LOH�WDE�LQ�WKH�GLDORJ��LQVWHDG�RI�&UHDWH�1HZ�ZKLFK�LV�IRU�HPEHG�
GLQJ���7KHQ��W\SH�LQ�WKH�ILOH�QDPH�\RX�ZDQW�WR�OLQN�WR��<RX�PD\�KDYH�WR�FOLFN�RQ�D�FKHFNER[�
ZKLFK�VD\V�/LQN�WR�)LOH�WR�FRPSOHWH�WKH�GLDORJ���

��/LQNLQJ�WR�WKH�ILOH�DXWRPDWLFDOO\�ODXQFKHV�WKH�6\QDSWL&$'�SURGXFW�ZKLFK�FUHDWHG�LW��<RX�DUH�
IUHH�WR�PDNH�FKDQJHV�WR�WKH�ILOH�MXVW�DV�\RX�ZRXOG�KDG�\RX�RSHQHG�LW�LQ�D�VWDQG�DORQH�PRGH��
+RZHYHU��E\�VDYLQJ�LW�RQFH�FKDQJHV�DUH�PDGH��\RX�DXWRPDWLFDOO\�XSGDWH�WKH�OLQNV�DOO�RWKHU�
DSSOLFDWLRQV�KDYH�ZLWK�WKLV�ILOH����

��<RXU�DSSOLFDWLRQ�QRZ�GLVSOD\V�WKH�QHZO\�HGLWHG�DQG�VDYHG�WLPLQJ�GLDJUDP�ZLWKLQ�LW�

���7KHUH�LV�DQ�DOWHUQDWLYH�ZD\�WR�HPEHG�RU�OLQN�XVLQJ�FXW�FRS\�DQG�SDVWH�

��5XQ�:DYH)RUPHU�DQG�FUHDWH�RU�RSHQ�D�WLPLQJ�GLDJUDP�

��&XW�RU�FRS\�\RXU�GLDJUDP�WR�WKH�FOLSERDUG�

��,Q�\RXU�WKLUG�SDUW\�DSSOLFDWLRQ�VHOHFW�(GLW�!�3DVWH�6SHFLDO�

��,Q�WKH�GLDORJ�ER[�WKDW�DSSHDUV��PDUN�WKH�3DVWH�/LQN�UDGLR�EXWWRQ��IRU�OLQNLQJ��RU�WKH�3DVWH�UD�
GLR�EXWWRQ��IRU�HPEHGGLQJ��DQG�EH�VXUH�WKH�QDPH�RI�\RXU�DSSOLFDWLRQ�LV�FRUUHFWO\�GLVSOD\HG�
LQ�WKH�$V�OLVW��&OLFN�2.�DQG�\RX�VKRXOG�VHH�WKH�OLQNHG�RU�HPEHGGHG�WLPLQJ�GLDJUDP�ZLWKLQ�
\RXU�DSSOLFDWLRQ�



�����&KDSWHU����,PDJHV��2/(��7'0/��DQG�3ULQWLQJ
����7'0/�0DQDJHPHQW

2Q�OLQH�GDWD�VKHHWV�ZLOO�HYHQWXDOO\�UHSODFH�RU�DXJPHQW�SULQWHG�GDWD�ERRNV��7'0/��7LPLQJ�'LDJUDP�
0DUNXS�/DQJXDJH��LV�WKH�WLPLQJ�GLDJUDP�DQG�WLPLQJ�SDUDPHWHU�IRUPDW�UHFRPPHQGHG�E\�WKH�6L��
(&,;�FRPPLWWHH�LQYROYHG�ZLWK�WKH�GDWD�VKHHW�VWDQGDUG��:LWK�7'0/�\RX�ZLOO�EH�DEOH�WR�YLHZ�D�GDWD�
VKHHW�LQ�D�EURZVHU�OLNH�HQYLURQPHQW��WKHQ�GRXEOH�FOLFN�D�WLPLQJ�GLDJUDP�LFRQ�WR�DXWRPDWLFDOO\�ODXQFK�
D�6\QDSWL&$'�WLPLQJ�GLDJUDP�HGLWRU�WR�GLVSOD\�DQG�PDQLSXODWH�WKH�WLPLQJ�LQIRUPDWLRQ��

6\QDSWL&$'�KDV�EHHQ�ZRUNLQJ�ZLWK�6L��RQ�WKLV�IRUPDW�VLQFH�1RYHPEHU�RI������DQG�ZH�H[SHFW�WR�
VHH�WKH�ILUVW�RQ�OLQH�GDWD�VKHHW�VLWHV�LQ�WKH�PLGGOH�RI�������.HHS�FKHFNLQJ�RXU�ZHE�VLWH�IRU�XSGDWHV�
RQ�WKH�QHZHVW�7'0/�LQIRUPDWLRQ�

7R�FUHDWH�D�7'0/�WLPLQJ�GLDJUDP�

��6HOHFW�WKH�)LOH�!�6DYH�7LPLQJ�'LDJUDP�$V�PHQX�RSWLRQ�WR�RSHQ�WKH�6DYH�GLDORJ�

��&KRRVH�7'0/�)LOH���WGPO���WGP��IURP�WKH�6DYH�DV�W\SH�GURS�GRZQ�OLVW�ER[��

��7\SH�LQ�D�ILOH�QDPH�ZLWK�HLWKHU�D��WGPO�RU��WGP�ILOH�H[WHQVLRQ��7KH���OHWWHU�H[WHQVLRQ�FXUUHQWO\�
KDV�WKH�PRVW�VXSSRUW�EHFDXVH�LW�LV�FRPSDWLEOH�ZLWK�&'�520V�DQG�ROGHU�:LQGRZV�V\VWHP�

��3UHVV�2.�WR�VDYH�WKH�ILOH�

����3ULQWLQJ�WKH�'LDJUDP�:LQGRZ

7R�SULQW�WKH�'LDJUDP�ZLQGRZ�����

��&KRRVH�WKH�)LOH�!�3ULQW�'LDJUDP�PHQX�RSWLRQ�LQ�WKH�WLPLQJ�ZLQGRZ��7KLV�ZLOO�RSHQ�WKH�3ULQW�
GLDORJ��VHH�)LJXUH�����RQ�WKH�IROORZLQJ�SDJH��

��6HW�WKH�SULQWLQJ�RSWLRQV�DQG�SUHVV�WKH�3ULQW�EXWWRQ��7KH�IROORZLQJ�OLVW�H[SODLQV�WKH�SULQWLQJ�RS�
WLRQV�IRU�WKH�'UDZLQJ�ZLQGRZ��1RWH��3UHVV�WKH�$SSO\�EXWWRQ�WR�VDYH�WKH�SULQWHU�VHWWLQJV�
ZLWKRXW�DFWXDO�SHUIRUPLQJ�D�SULQW�RSHUDWLRQ��FDQFHO�WR�FORVH�WKH�GLDORJ��
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�

7KH�IROORZLQJ�OLVW�H[SODLQV�WKH�SULQWLQJ�RSWLRQV�IRU�WKH�'LDJUDP�ZLQGRZ�

���3ULQWHU�
'LVSOD\V�WKH�GHIDXOW�SULQWHU��8VH�WKH�6HWXS�EXWWRQ�WR�FKDQJH�WKH�GHIDXOW�SULQWHU��

���3ULQW�7LPH�5DQJH�
(QWLUH�7LPH�6FDOH��3ULQWV�WR�WKH�HQG�RI�WKH�ORQJHVW�VLJQDO��QRW�LQFOXGLQJ�FORFNV���
7LPH��3ULQWV�IURP�WKH�VWDUWLQJ�WLPH�WR�WKH�HQGLQJ�WLPH�

���3ULQW�6LJQDO�5DQJH�
$OO�VLJQDOV��3ULQWV�DOO�VLJQDOV�WKDW�DUH�QRW�FXUUHQWO\�KLGGHQ�
&XUUHQWO\�6HOHFWHG�6LJQDOV��3ULQWV�RQO\�VLJQDOV�WKDW�DUH�KLJKOLJKWHG�
&XUUHQWO\�'LVSOD\HG�6LJQDOV��3ULQWV�RQO\�VLJQDOV�ZKRVH�QDPHV�DUH�FRPSOHWHO\�GLVSOD\HG�
LQ�WKH�'LDJUDP�ZLQGRZ�

���3ULQW�RU�&UHDWH�,PDJH�)LOH���LPDJH�GRF�KDV�PRUH�LQIRUPDWLRQ�
3ULQW�WR��/LVWV�WKH�SULQWHU�DQG�LPDJH�RSWLRQV��

3ULQWHU��3ULQWV�WR�WKH�GHIDXOW�SULQWHU��,I�DFWLYH��DOO�RWKHU�RSWLRQV�LQ�WKLV�VHFWLRQ�GR�QRW�
DSSO\�

)LOH��3ULQWV�WR�D�ILOH�LQ�D�IRUPDW�WKDW�LV�FRPSDWLEOH�ZLWK�WKH�GHIDXOW�SULQWHU��$�ILOH�QDPH�
PXVW�EH�SURYLGHG�LQ�WKH�ILOH�QDPH�HGLW�ER[��

�

�

�

�

�

�

�

)LJXUH�����3ULQW�'LDORJ



�����&KDSWHU����,PDJHV��2/(��7'0/��DQG�3ULQWLQJ
:0)�0HWDILOH�>06�:RUG@��&RSLHV�D�PHWDILOH�WR�WKH�FOLSERDUG�DQG�RSWLRQDOO\�VDYHV�D�
GLVN�EDVHG�PHWDILOH��

0,)�)UDPH0DNHU��3ULQWV�WR�D�0DNHU�,QWHUFKDQJH�)LOH��0,)��WKDW�FDQ�EH�HGLWHG�LQ�WKH�
)UDPH0DNHU�GHVNWRS�SXEOLVKLQJ�SURJUDP��$�ILOH�QDPH�PXVW�EH�SURYLGHG�LQ�WKH�ILOH�
QDPH�HGLW�ER[��2QFH�WKH�0,)�UDGLR�EXWWRQ�LV�FKHFNHG�\RX�FDQ�RSWLRQDOO\�VHW�WKH�KRU�
L]RQWDO�VL]H�RI�WKH�LPDJH�XVLQJ�WKH�FKHFN�ER[�DQG�HGLW�ER[�LQ�WKH�0DUJLQV�VHFWLRQ�RI�
WKH�GLDORJ��6HWWLQJ�WKH�LPDJH�VL]H�LV�XVHIXO�ZKHQ�\RX�ZDQW�WR�JHQHUDWH�PXOWLSOH�0,)�
LPDJHV�RI�WKH�VDPH�VL]H��0,)�ILOHV�DUH�VFDODEOH�RQFH�WKH\�DUH�LPSRUWHG�LQWR�
)UDPH0DNHU�

&*0�0HWDILOH��3ULQWV�WR�D�&*0�PHWDILOH��(QWHU�D�ILOH�QDPH�ZLWK�D��FJP�H[WHQVLRQ��
7KHUH�LV�VRPH�FURVV�SODWIRUP�VXSSRUW�IRU�&*0�PHWDILOHV�VR�\RX�FDQ�WHVW�FRPSDWLELOLW\�
ZLWK�\RXU�0$&�DQG�81,;�SURJUDPV�

7,))�7DJJHG�,PDJH�)LOH�)RUPDW��3ULQWV�WR�D�7,))�ILOH��(QWHU�D�ILOHQDPH�ZLWK�D��WLI�
H[WHQVLRQ��7,))�ILOHV�KDYH�D�YHU\�KLJK�TXDOLW\�ORVV�OHVV�GDWD�FRPSUHVVLRQ�

31*��'DWD6KHHW�3UR�RQO\���3ULQWV�WR�D�31*�ILOH��(QWHU�D�ILOHQDPH�ZLWK�D��SQJ�H[WHQ�
VLRQ��7KLV�LPDJH�IRUPDW�LV�ZHE�UHDG\�ZLWK�D�KLJK�TXDOLW\�ORVV�OHVV�GDWD�FRPSUHVVLRQ�

-3(*��'DWD6KHHW�3UR�RQO\���3ULQWV�WR�D�-3(*�ILOH��(QWHU�D�ILOH�H[WHQVLRQ�RI��MSJ�IRU�
\RXU�ILOHQDPH��7KLV�ZHE�UHDG\�IRUPDW�KDV�D�ORVV\�GDWD�FRPSUHVVLRQ�WHFKQLTXH�WKDW�HQ�
VXUHV�PLQLPDO�VL]H�IRU�\RXU�JUDSKLFV�

(36�(QFDSVXODWHG�3RVWVFULSW�)LOH��3ULQWV�WR�D�FURVV�SODWIRUP��HQFDSVXODWHG�SRVWVFULSW�
ILOH��(36���7KH�3UHYLHZ�FKHFN�ER[�ZRUNV�ZLWK�WKH�(36�)LOH�RSWLRQ�WR�FUHDWH�DQ�(36�
ILOH�WKDW�FDQ�EH�GLVSOD\HG�LQVLGH�RI�RWKHU�SURJUDPV�OLNH�:RUG�DQG�)UDPH0DNHU��:LWK�
RXW�D�SUHYLHZ��LPSRUWHG�(36�ILOHV�JHQHUDOO\�VKRZ�XS�DV�D�JUD\�RU�ZKLWH�ER[�LQ�PRVW�
DSSOLFDWLRQV��7ZR�GLIIHUHQW�SUHYLHZ�IRUPDWV�DUH�DYDLODEOH��7LII���ZKLFK�LV�FRPSDWLEOH�
ZLWK�0LFURVRIW�2IILFH�DSSOLFDWLRQV��DQG�,QWHUFKDQJH�ZKLFK�LV�FRPSDWLEOH�ZLWK�
)UDPH0DNHU��3UHYLHZV�PDNH�DQ�(36�SLFWXUH�YLHZDEOH�LQVLGH�DQ�DSSOLFDWLRQ��EXW�WKH�
WUDGH�RII�LV�DQ�LQFUHDVH�LQ�WKH�VL]H�RI�WKH�LPDJH��6HWWLQJ�WKH�'RWV�3HU�,QFK��'3,��HGLW�
ILHOG�FRQWUROV�WKH�UHVROXWLRQ�DQG�VL]H�RI�WKH�SUHYLHZ�LPDJH��)RU�PRUH�LQIRUPDWLRQ�RQ�
(36�VXSSRUW�SOHDVH�YLHZ�WKH�LPDJH�GRF�ILOH�LQFOXGHG�RQ�WKH�GLVWULEXWLRQ�GLVN�

:$51,1*��DQ�HUURU�LQ�:RUG�����FDXVHV�SUHYLHZV�WR�EH�SULQWHG�HYHQ�ZKHQ�SULQWLQJ�WR�
D�3RVWVFULSW�SULQWHU��&RQWDFW�0LFURVRIW�WR�JHW�D�IUHH�XSGDWH�WR�:RUG����D�WKDW�IL[HV�WKLV�
SUREOHP�

���0DUJLQV��QRQ�)UDPH0DNHU�
8VH�0DUJLQV��(QDEOHV�WKH�PDUJLQ�RSWLRQV��,I�WKLV�LV�XQFKHFNHG�WKH�SULQWLQJ�ZLOO�H[WHQG�DV�
IDU�OHIW�DQG�ULJKW�DV�\RXU�SULQWHU�ZLOO�DOORZ��7KLV�RSWLRQ�FRPELQHG�ZLWK�DQ�XQFKHFNHG�
3ULQW�VLJQDO�QDPHV�LV�XVHIXO�LI�\RX�DUH�WU\LQJ�WR�WDSH�ORQJ�GLDJUDPV�WRJHWKHU��

6L]HV�LQ�LQFKHV��,QGLFDWHV�KRZ�ZLGH�WKH�PDUJLQV�VKRXOG�EH�
&XVWRP�KHDGHU�DQG�IRRWHU�VWULQJV��+HDGHUV�DQG�IRRWHUV�FDQ�EH�SODFHG�RQ�D�GLDJUDP�SULQW�
RXW�XVLQJ�KHDGHU�DQG�IRRWHU�VWULQJV��&RQWURO�FRGHV�FDQ�EH�HPEHGGHG�LQWR�WKH�KHDGHU�DQG�
IRRWHU�VWULQJV��%HORZ�LV�D�OLVW�RI�WKH�DYDLODEOH�FRQWURO�FRGHV�

�I��ILOHQDPH
�S�SDJH�QXPEHU
�G�GDWH
�W��WLPH
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7H[W�FDQ�EH�OHIW��ULJKW��DQG�FHQWHU�MXVWLILHG�XVLQJ�D�VHPLFRORQ�
�
�WR�VHSDUDWH�WKH�WH[W�VWULQJV��
)RU�H[DPSOH���)LOHQDPH��I����S��ZRXOG�OHIW�MXVWLI\�WKH�ILOHQDPH��SXW�QR�WH[W�LQ�WKH�FHQ�
WHU��DQG�ULJKW�MXVWLI\�WKH�SDJH�QXPEHU�

0DUJLQV��IRU�)UDPH0DNHU�SULQW�VHWWLQJ��
,I�WKH�3ULQW�7R��0,)�UDGLR�EXWWRQ�LV�VHOHFWHG�WKHQ�WKH�0DUJLQV�VHFWLRQ�RI�WKH�GLDORJ�KDV�
GLIIHUHQW�FRQWUROV�WKDW�FDQ�EH�XVHG�WR�VHW�WKH�KRUL]RQWDO�0,)�LPDJH�VL]H�

6SHFLI\�,PDJH�6L]H��(QDEOHV�WKH�ZLGWK�HGLW�ER[�
:LGWK��DFFHSWV�WKH�ZLGWK�RI�WKH�0,)�LPDJH�LQ�LQFKHV��

���,PDJH�9LHZV�
,PDJH�9LHZ�ER[��'RXEOH�FOLFNLQJ�RQ�D�YLHZ�ORDGV�WKH�YLHZ�LQIRUPDWLRQ�LQWR�WKH�3ULQW�GL�
DORJ��5HDG�VHFWLRQ�0DQDJLQJ�0XOWLSOH�9LHZV��,PDJHV��RI�D�'LDJUDP�IRU�PRUH�LQIRUPD�
WLRQ

$GG��6DYHV�FXUUHQW�SULQWHU�VHWWLQJV�LQ�D�YLHZ�
'HOHWH��5HPRYHV�DQG�GHOHWHV�WKH�VHOHFWHG�YLHZ�

���2EMHFWV�WR�3ULQW
3ULQW�7LPH/LQH��,I�FKHFNHG��WKH�WLPHOLQH�LV�SULQWHG�
3ULQW�ERUGHU�ER[��,I�FKHFNHG��D�EODFN�ERUGHU�LV�SULQWHG�DURXQG�WKH�GUDZLQJ�
3ULQW�VLJQDO�QDPHV��,I�FKHFNHG�WKHQ�WKH�VLJQDO�QDPHV�ZLOO�EH�SULQWHG�
RQ�HDFK�SDJH��,I�VLJQDOV�DUH�ORQJHU�WKDQ�RQH�SDJH�ZLGWK��WKLV�ER[�LQGLFDWHV�ZKHWKHU�RU�QRW�
WKH�VLJQDO�QDPHV�ZLOO�EH�SULQWHG�RQ�WKH�RYHUIORZ�SDJHV���3ULQW�VLJQDO�QDPHV��PXVW�EH�
FKHFNHG�LQ�RUGHU�IRU�WKLV�WR�DIIHFW�WKH�SULQWLQJ�

���6FDOLQJ
��+RUL]RQWDO�DQG���9HUWLFDO��,QGLFDWH�WKH�DPRXQW�WR�VFDOH�WKH�GUDZLQJ��1RUPDO�VL]H�LV�
������VPDOOHU�SLFWXUHV�DUH�OHVV�WKDQ�������DQG�ODUJHU�SLFWXUHV�DUH�JUHDWHU�WKDQ�������:H�
UHFRPPHQG�\RX�XVH�7UXH7\SH�IRQWV�ZKHQ�VFDOLQJ��DV�UHJXODU�IRQWV�GR�QRW�VFDOH�

1XPEHU�RI�KRUL]RQWDO�SDJHV��)RUFHV�WKH�GUDZLQJ�WR�EH�SULQWHG�RQ�WKH�VSHFLILHG�QXPEHU�RI�
KRUL]RQWDO�SDJHV��7KLV�IHDWXUH�RQO\�VFDOHV�WKH�ZDYHIRUPV�KRUL]RQWDOO\��7H[W�DQG�VLJQDO�
QDPHV�UHPDLQ�WKH�VDPH�VL]H�

�����3ULQWLQJ�WKH�3DUDPHWHU�:LQGRZ

7R�SULQW�DOO�WKH�SDUDPHWHUV�LQ�WKH�SDUDPHWHU�ZLQGRZ��

��6HOHFW�WKH�)LOH�!�3ULQW�3DUDPHWHUV�PHQX�RSWLRQ�WR�RSHQ�WKH�3ULQW�3DUDPHWHUV�GLDORJ�ER[�

��6HW�WKH�SULQWLQJ�RSWLRQV�DQG�SUHVV�WKH�3ULQW�EXWWRQ��7KH�IROORZLQJ�OLVW�H[SODLQV�WKH�SULQWLQJ�RS�
WLRQV�IRU�WKH�'UDZLQJ�ZLQGRZ��1RWH��3UHVV�WKH�$SSO\�EXWWRQ�WR�VDYH�WKH�SULQWHU�VHWWLQJV�
ZLWKRXW�DFWXDO�SHUIRUPLQJ�D�SULQW�RSHUDWLRQ��FDQFHO�WR�FORVH�WKH�GLDORJ��

7KH�IROORZLQJ�LV�D�OLVW�RI�SDUDPHWHU�ZLQGRZ�SULQWLQJ�RSWLRQV�

3ULQW�'LVSOD\�
'LVSOD\V�WKH�GHIDXOW�SULQWHU��8VH�WKH�6HWXS�EXWWRQ�WR�FKDQJH�WKH�GHIDXOW�SULQWHU��



�����&KDSWHU����,PDJHV��2/(��7'0/��DQG�3ULQWLQJ
3ULQW�RU�&UHDWH�,PDJH�)LOH�
3ULQWHU�WR��/LVWV�WKH�SULQWHU�DQG�LPDJH�RSWLRQV�

3ULQWHU��3ULQWV�WR�WKH�GHIDXOW�SULQWHU��,I�DFWLYH��DOO�WKH�RWKHU�RSWLRQV�LQ�WKLV�VHFWLRQ�GR�QRW�
DSSO\�

)LOH��3ULQWV�WR�D�ILOH�LQ�D�IRUPDW�WKDW�LV�FRPSDWLEOH�ZLWK�WKH�GHIDXOW�SULQWHU��$�ILOH�QDPH�
PXVW�EH�SURYLGHG�LQ�WKH�ILOH�QDPH�HGLW�ER[�

$OO�RWKHU�LPDJH�ILOH�IRUPDWV��7KHVH�DUH�FRYHUHG�LQ�WKH�LPDJH�ILOH�DQG�3ULQW�WKH�'LD�
JUDP�VHFWLRQV�RI�WKLV�FKDSWHU�

,PDJH�9LHZV�
,PDJH�9LHZ�ER[��'RXEOH�FOLFNLQJ�RQ�D�YLHZ�ORDGV�WKH�YLHZ�LQIRUPDWLRQ�LQWR�WKH�3ULQW�GL�
DORJ��5HDG�VHFWLRQ�0DQDJLQJ�0XOWLSOH�9LHZV��,PDJHV��RI�D�'LDJUDP�IRU�PRUH�LQIRUPD�
WLRQ

$GG��6DYHV�FXUUHQW�SULQWHU�VHWWLQJV�LQ�D�YLHZ�
'HOHWH��5HPRYHV�DQG�GHOHWHV�WKH�VHOHFWHG�YLHZ�

1RWH��7KH�SDUDPHWHUV�ZLOO�EH�SULQWHG�LQ�WKH�FXUUHQW�SDUDPHWHU�ZLQGRZ�IRQW��7UXH7\SH�IRQWV�ZRUN�
EHVW�ZKHQ�SULQWLQJ�



&KDSWHU�����3DUDPHWHU�/LEUDULHV�����
3DUDPHWHU�OLEUDULHV�DUH�IUHH�SDUDPHWHU�ILOHV�WKDW�FDQ�EH�VKDUHG�E\�PXOWLSOH�WLPLQJ�GLDJUDP�SURMHFWV��
/LEUDULHV�FRQWDLQ�WKH�WLPLQJ�SDUDPHWHU�LQIRUPDWLRQ�RI�FRPSRQHQWV��7KH�WLPLQJ�GLDJUDP�HGLWRU�VKLSV�
ZLWK�VHYHUDO�VWDQGDUG�OLEUDULHV�WKDW�FRQWDLQ�RYHU��������WLPLQJ�SDUDPHWHUV��DQG�LW�DOVR�VXSSRUWV�WKH�
LQGXVWU\�VWDQGDUG�7'0/�IRU�RQ�OLQH�FRPSRQHQW�LQIRUPDWLRQ��<RX�FDQ�DOVR�XVH�WKH�WLPLQJ�GLDJUDP�
HGLWRU�WR�FUHDWH�\RXU�RZQ�OLEUDULHV��

8VLQJ�3DUDPHWHU�/LEUDULHV��$GG�D�SDUDPHWHU�OLEUDU\�WR�WKH�SURMHFW��PDNH�D�VSHFLILFDWLRQ��DQG�GH�
ILQH�D�PDFUR��2QFH�WKH�3DUDPHWHU�/LEUDU\�LV�VHW�XS�\RX�FDQ�UHIHUHQFH�WKH�OLEUDU\�SDUDPHWHUV�LQ�\RXU�
SURMHFW�

�����$GGLQJ�3DUDPHWHU�/LEUDULHV��6SHFLILFDWLRQV��DQG�0DFURV
�����8VLQJ�/LEUDU\�3DUDPHWHUV��5HIHUHQFLQJ�

)RU�PRUH�LQIRUPDWLRQ�RQ�PDNLQJ��FRQYHUWLQJ��DFFHVVLQJ��DQG�PDLQWDLQLQJ�OLEUDULHV�UHDG�WKH�IROORZLQJ�
VHFWLRQV�

�����0DNLQJ�3DUDPHWHU�/LEUDULHV�
�����&RQYHUWLQJ�3DUDPHWHU�/LEUDULHV

0DLQWDLQLQJ�3DUDPHWHU�/LEUDU\�DQG�SURMHFW�LQWHJULW\��3DUDPHWHU�OLEUDULHV�DQG�SURMHFWV�FKDQJH��
VR�WKHUH�DUH�VHYHUDO�IHDWXUHV�IRU�XSGDWLQJ��HGLWLQJ��EURZVLQJ��DQG�DUFKLYLQJ�\RXU�SURMHFWV�DQG�OLEUDU�
LHV�

�����0HUJLQJ�D�3DUDPHWHU�/LEUDU\�LQWR�D�3URMHFW�)LOH
�����&RS\LQJ�5HIHUHQFHG�3DUDPHWHUV
�����(GLWLQJ�3DUDPHWHU�/LEUDULHV
�����8SGDWLQJ�D�3URMHFW�IURP�WKH�3DUDPHWHU�/LEUDULHV
�����9LHZ�3DUDPHWHU�/LEUDU\�3DUWV�

�����$GGLQJ�3DUDPHWHU�/LEUDULHV��6SHFLILFDWLRQV��DQG�0DFURV

%HIRUH�\RX�FDQ�XVH�D�SDUDPHWHU�OLEUDU\�LQ�D�WLPLQJ�GLDJUDP�SURMHFW�\RX�PXVW�DGG�WKH�OLEUDU\�WR�WKH�
OLEUDU\�VHDUFK�OLVW��VHW�XS�D�VSHFLILFDWLRQ��DQG�GHILQH�D�PDFUR�IRU�WKH�OLEUDU\��+HUH�DUH�WKH�WKUHH�EDVLF�
VWHSV��

���$GG�3DUDPHWHU�/LEUDULHV�WR�\RXU�/LEUDU\�6HDUFK�/LVW�

��6HOHFW�WKH�/LEUDULHV�!�3DUDPHWHU�/LEUDU\�3UHIHUHQFHV�PHQX�RSWLRQ�WR�RSHQ�WKH�3DUDPHWHU�
/LEUDU\�3UHIHUHQFHV�GLDORJ�

��3UHVV�WKH�(GLW�3DUDPHWHU�/LEUDULHV�UDGLR�EXWWRQ��,I�\RX�DUH�FUHDWLQJ�VHYHUDO�WLPLQJ�GLDJUDP�
SURMHFW�ILOHV�DQG�\RX�ZDQW�DOO�RI�WKHP�WR�XVH�WKH�VDPH�GHIDXOW�OLEUDU\�OLVW��WKHQ�FKRRVH�WKH�
(GLW�'HIDXOW�/LEUDULHV�UDGLR�EXWWRQ�



�����&KDSWHU�����3DUDPHWHU�/LEUDULHV
��&OLFN�WKH�$GG�/LEUDU\�WR�/LVW�EXWWRQ�RQ�WKH�ULJKW�VLGH�RI�WKH�GLDORJ��7KLV�RSHQV�WKH�/LEUDU\�
%URZVH�GLDORJ��

��6HOHFW�WKH�QDPHV�RI�WKH�SDUDPHWHU�OLEUDULHV�WKDW�\RX�ZDQW�WR�DGG�WR�WKH�OLEUDU\�OLVW�

��&OLFN�2.�WR�UHWXUQ�WR�WKH�/LEUDU\�3UHIHUHQFHV�GLDORJ�

��1RWLFH�WKDW�WKH�8VH�IXOO�SDWKQDPHV�FKHFNER[�LV�FKHFNHG��7KLV�PHDQV�WKDW�ERWK�WKH�OL�
EUDU\�ILOHQDPH�DQG�WKH�SDWK�LQIRUPDWLRQ�ZLOO�EH�DGGHG�WR�WKH�OLEUDU\�OLVW��,I�\RX�ZLVK�
WR�UHIHUHQFH�OLEUDULHV�FRQWDLQHG�RQO\�LQ�WKH�FXUUHQW�ZRUNLQJ�GLUHFWRU\�WKHQ�\RX�FDQ�XQ�
FKHFN�WKLV�FKHFNER[��8VXDOO\�OLEUDULHV�DUH�RUJDQL]HG�LQ�D�WUHH�GLUHFWRU\�VWUXFWXUH�ZLWK�
GLIIHUHQW�SDWKV�IRU�GLIIHUHQW�PDQXIDFWXUHUV��VR�\RX�ZLOO�SUREDEO\�ZDQW�WR�OHDYH�WKLV�
FKHFNHG�

��7KH�/LEUDU\�3UHIHUHQFHV�GLDORJ�QRZ�FRQWDLQV�WKH�OLEUDULHV�\RX�VHOHFWHG�DUH�OLVWHG�LQ�WKH�&XU�
UHQW�OLEUDU\�OLVW��$W�WKLV�SRLQW�\RX�FDQ�UHIHUHQFH�DQG�XVH�WKH�YDOXHV�LQ�WKH�OLEUDULHV��'2�
127�FORVH�WKLV�GLDORJ�DV�LW�LV�XVHG�LQ�WKH�QH[W�VHFWLRQ��WKLV�GLDORJ�LV�PRGHOHVV��VR�\RX�FDQ�
OHDYH�LW�RSHQ�ZKLOH�\RX�SHUIRUP�UHJXODU�RSHUDWLRQV��

���'HILQH�6SHFLILFDWLRQV�IRU�WKH�3DUDPHWHU�/LEUDULHV��2SWLRQDO��EXW�UHFRPPHQGHG��

��7KHRU\��:KHQ�\RX�XVH�D�SDUDPHWHU�QDPH�LQ�D�IRUPXOD��WKH�SURJUDP�VHDUFKHV�WKH�SURMHFW�IRU�
WKH�GHILQLWLRQ��,I�WKH�GHILQLWLRQ�RI�WKH�SDUDPHWHU�LV�QRW�IRXQG�LQ�WKH�SURMHFW��WKH�OLEUDULHV�DUH�
VHDUFKHG�LQ�WKH�RUGHU�WKH\�DUH�OLVWHG�LQ�WKH�/LEUDU\�VHDUFK�OLVW�XQWLO�D�PDWFK�LV�IRXQG��,I�QR�
PDWFK�LV�IRXQG��WKH�IRUPXOD�ZLOO�GLVSOD\�WKH�HUURU�V\PERO��6LQFH�GLIIHUHQW�OLEUDULHV�PD\�
KDYH�SDUDPHWHUV�ZLWK�WKH�VDPH�QDPH��\RX�QHHG�WR�VHW�XS�D�ZD\�WR�GLIIHUHQWLDWH�ZKLFK�OLEUDU\�
VKRXOG�EH�VHDUFKHG�WR�ILQG�D�SDUWLFXODU�SDUDPHWHU��/LEUDU\�6SHFLILFDWLRQV�OHW�\RX�GLIIHUHQWL�
DWH�ZKLFK�OLEUDU\�WR�VHDUFK�

$OVR��3DUDPHWHU�/LEUDULHV�ZLWK�OLEUDU\�VSHFLILFDWLRQV�ZLOO�RQO\�EH�VHDUFKHG�LI�WKH�SDUDPHWHU�
EHLQJ�VRXJKW�KDV�D�PDWFKLQJ�VSHFLILFDWLRQ��7KHUHIRUH��LI�\RX�NHHS�D�ODUJH�QXPEHU�RI�OLEUDU�
LHV�RQ�\RXU�OLEUDU\�VHDUFK�OLVW��LW�LV�D�JRRG�LGHD�WR�JLYH�WKHP�OLEUDU\�VSHFLILHUV�VR�WKDW�SDUDP�
HWHU�VHDUFKHV�DUH�TXLFN��

��,QVLGH�WKH�/LEUDU\�3UHIHUHQFHV�GLDORJ��QRWLFH�WKH�6SHFLILFDWLRQ�ER[�WR�WKH�ULJKW�RI�WKH�&XUUHQW�
OLEUDU\�OLVW�ER[�

��6HOHFW�D�OLEUDU\�WR�PRGLI\�LWV�VSHFLILFDWLRQ�

��&OLFN�WKH�ULJKW�DUURZ� �RQFH�WR�DGG�D�VSHFLILFDWLRQ��1RWLFH�WKDW�WKH�QDPH�RI�WKH�OLEUDU\�KDV�
PRYHG�LQWR�WKH�VSHFLILFDWLRQ�OLVW��(DFK�WLPH�\RX�FOLFN�WKH�ULJKW�DUURZ��PRUH�RI�WKH�SDWK�LV�
DGGHG�WR�WKH�VSHFLILFDWLRQ��8VXDOO\�WKH�ILOHQDPH�LV�D�VXIILFLHQW�VSHFLILFDWLRQ�

��1RZ�ZKHQ�\RX�ZDQW�WR�UHIHUHQFH�D�SDUDPHWHU�LQ�D�VSHFLILF�OLEUDU\��XVH�WKLV�QRWDWLRQ�

/LEUDU\6SHFLILFDWLRQ�3DUDPHWHU1DPH���������������

��&OLFN�2.�WR�FORVH�WKH�GLDORJ��



&KDSWHU�����3DUDPHWHU�/LEUDULHV�����
7KH�QH[W�VHFWLRQ�������5HIHUHQFLQJ�/LEUDU\�3DUDPHWHUV��VKRZV�KRZ�WR�UHIHUHQFH�D�OLEUDU\�SDUDPHWHU�
ZLWKRXW�KDYLQJ�WR�W\SH�WKH�QDPH�DQG�VSHFLILFDWLRQ�

���'HILQH�D�0DFUR�WR�UHSUHVHQW�WKH�VSHFLILFDWLRQV�RI�WKH�QHZ�3DUDPHWHU�/LEUDU\��2SWLRQDO��

��7KHRU\��0DFURV�DOORZ�\RX�WR�VXEVWLWXWH�RQH�VWULQJ�RU�FKDUDFWHU�IRU�DQRWKHU�LQ�IRUPXOD�HYDOX�
DWLRQ��,I�\RX�PDNH�PDFURV�IRU�\RXU�OLEUDU\�VSHFLILFDWLRQV�DQG�XVH�WKH�PDFURV�LQ�\RXU�SDUDP�
HWHU�IRUPXODV��\RX�FDQ�DQDO\]H�WKH�LPSDFW�RI�VZLWFKLQJ�WR�SDUWV�IURP�DQRWKHU�ORJLF�IDPLO\�
RU�DQRWKHU�YHQGRU�E\�FKDQJLQJ�WKH�PDFUR�YDOXHV�WR�RWKHU�OLEUDU\�VSHFLILFDWLRQV��DVVXPLQJ�
WKH�SDUDPHWHU�QDPHV�DUH�WKH�VDPH�DFURVV�OLEUDULHV���<RX�RQO\�QHHG�WR�XVH�PDFURV�LI�\RX�SODQ�
WR�VZLWFK�EHWZHHQ�OLEUDULHV�

��([DPSOH��0DFUR�1DPH� !��OLE������9DOXH� !��PRWRUROD�DOV�

$�SDUDPHWHU�YDOXH�RI��OLE�SDUWQDPH�ZLOO�HTXDWH�WR�PRWRUROD�DOV�SDUWQDPH��1RZ�\RX�
FRXOG�GHILQH��OLE��WR�EH�WL�OV��DQG�WKH�H[DPSOH�ZLOO�HYDOXDWH�WR�WL�OV�SDUWQDPH��$VVXP�
LQJ�WKDW�SDUDPHWHU�QDPHV�UHPDLQ�WKH�VDPH�EHWZHHQ�OLEUDULHV�DQG�WKH�DSSURSULDWH�OLEUDULHV�
DUH�RQ�WKH�FXUUHQW�OLEUDU\�OLVW��\RX�FDQ�XVH�WKLV�WHFKQLTXH�WR�VZLWFK�PDQXIDFWXUHUV�DQG�ORJLF�
IDPLOLHV�

��6HOHFW�WKH�/LEUDULHV�!�0DFUR�6XEVWLWXWLRQ�/LVW�PHQX�RSWLRQ�WR�RSHQ�WKH�(GLW�0DFUR�GLDORJ�

��7\SH�WKH�PDFUR�QDPH�LQWR�WKH�1DPH�ER[��1R�SHUFHQWDJH�FKDUDFWHUV�DUH�DOORZHG�LQ�PDFUR�
QDPHV��

��6HOHFW�WKH�PDFUR�YDOXH�IURP�WKH�9DOXH�GURS�GRZQ�ER[�

��&OLFN�WKH�2.�EXWWRQ�WR�DGG�WKH�PDFUR�RU�SUHVV�WKH��(QWHU!�NH\�WR�DGG�WKH�PDFUR�DQG�FORVH�
WKH�GLDORJ�ER[�

�����8VLQJ�/LEUDU\�3DUDPHWHUV��5HIHUHQFLQJ�

5HIHUHQFLQJ�OLEUDU\�SDUDPHWHUV�LQ�WKH�IRUPXODV�RI�RWKHU�SDUDPHWHUV�LV�D�ZD\�WR�XVH�OLEUDULHV�ZLWKRXW�
FRS\LQJ�WKH�OLEUDU\�SDUDPHWHUV�LQWR�WKH�SURMHFW��7KLV�LV�SDUWLFXODUO\�XVHIXO�ZKHQ�\RX�DUH�VKDULQJ�OL�
EUDULHV�EHWZHHQ�VHYHUDO�SURMHFWV�DQG�\RX�GRQ
W�ZDQW�WR�PDQXDOO\�XSGDWH�HDFK�SURMHFW�LI�D�OLEUDU\�
FKDQJHV�

7R�UHIHUHQFH�D�OLEUDU\�SDUDPHWHU�XVH�WKH�IROORZLQJ�V\QWD[�

/LEUDU\6SHFLILFDWLRQ�3DUDPHWHU1DPH

)RU�H[DPSOH��LI�WKH�OLEUDU\�VSHFLILFDWLRQ�LV�WL�DOV�DQG�WKH�SDUDPHWHU�QDPH�LV����WS/+��WKHQ�WR�UHIHU�
HQFH�WKDW�SDUDPHWHU�\RX�ZRXOG�XVH�WL�DOV����WS/+��,I�WKH�OLEUDU\�KDV�QR�VSHFLILFDWLRQ��\RX�FDQ�UHI�
HUHQFH�SDUDPHWHUV�IURP�LW�E\�MXVW�W\SLQJ�WKH�SDUDPHWHU�QDPH��L�H�����WS/+���7R�DYRLG�H[FHVVLYH�
NH\VWURNHV�DQG�SRVVLEOH�V\QWD[�HUURUV��KHUH�DUH�VRPH�WHFKQLTXHV�IRU�DXWRPDWLFDOO\�DGGLQJ�D�OLEUDU\�
SDUDPHWHU�WR�\RXU�IRUPXOD�



�����&KDSWHU�����3DUDPHWHU�/LEUDULHV
��'RXEOH�FOLFN�RQ�D�GHOD\��VHWXS��RU�KROG�LQ�\RXU�WLPLQJ�GLDJUDP�WR�RSHQ�WKH�3DUDPHWHU�3URSHU�
WLHV�GLDORJ�

��&OLFN�WKH�/LEUDULHV�EXWWRQ�LQ�WKH�ERWWRP�ULJKW�VLGH�RI�WKH�GLDORJ�WR�RSHQ�WKH�9LHZ�3DUDPHWHUV�
LQ�/LEUDU\�GLDORJ�

��6HOHFW�D�/LEUDU\�WR�YLHZ�LWV�SDUWV��1RWLFH�WKDW�WKH�OLVW�ER[�WR�WKH�ULJKW�LV�ILOOHG�ZLWK�WLPLQJ�
SDUDPHWHUV�

��6HOHFW�D�WLPLQJ�SDUDPHWHU�WR�LQVHUW�LQWR�\RXU�IRUPXOD��6FUROO�DURXQG�XQWLO�\RX�ILQG�WKH�
SDUDPHWHU��RU�W\SH�D�SRUWLRQ�RI�WKH�QDPH�LQWR�WKH�6HDUFK�)RU�HGLW�ER[�

��&KRRVH�RQH�RI�IROORZLQJ�WKUHH�EXWWRQV�WR�FRS\�WKH�OLEUDU\�SDUDPHWHU�LQWR�WKH�SURMHFW�

���&OLFN�WKH�,QVHUW�LQWR�)RUPXOD�EXWWRQ��ZKLFK�ZLOO�FRS\�WKH��/LEUDU\6SHFLILFD�
WLRQ�3DUDPHWHU1DPH�LQWR�ERWK�WKH�PLQ�DQG�PD[�HGLW�ER[HV�RI�WKH�SDUDPHWHU��7KH�
XQDU\�SOXV�RSHUDWRU�PDNHV�LW�HDV\�WR�FRS\�WKH�SDUDPHWHU�LQWR�D�SDUWLDOO\�FRPSOHWH�
IRUPXOD��,I�\RX�DUH�MXVW�UHIHUHQFLQJ�WKH�SDUDPHWHU�YDOXH�WKHQ�WKH�XQDU\�SOXV�GRHV�
QRW�DIIHFW�WKH�YDOXH��7KLV�LV�WKH�PRVW�FRPPRQ�PHWKRG�WR�UHIHUHQFH�WKH�OLEUDU\�SD�
UDPHWHU�

���&OLFN�WKH�5HSODFH�3DUDPHWHU�EXWWRQ��7KLV�RYHUZULWHV�WKH�QDPH��PLQ��PD[��DQG�
FRPPHQW�YDOXHV�RI�WKH�SDUDPHWHU�GLVSOD\HG�LQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�

���&OLFN�WKH�,QVHUW�LQWR�7DEOH�EXWWRQ��7KLV�FUHDWHV�D�QHZ�IUHH�SDUDPHWHU�LQ�WKH�3DUDP�
HWHU�7DEOH�ZKLFK�KDV�WKH�VDPH�QDPH��PLQ��PD[��DQG�FRPPHQW�YDOXHV�DV�WKH�OLEUDU\�
SDUDPHWHU��1R�FKDQJHV�DUH�PDGH�WR�SDUDPHWHUV�GLVSOD\HG�LQ�WKH�3DUDPHWHU�3URS�
HUWLHV�GLDORJ�

��&OLFN�2.�WR�FORVH�WKH�GLDORJ�DQG�UHWXUQ�WR�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�ER[��

1RWH��,I�D�SDUDPHWHU�LV�VHOHFWHG��WKH�2.�EXWWRQ�SHUIRUPV�WKH�VDPH�IXQFWLRQ�DV�,QVHUW�LQWR�
)RUPXOD�

��1RWLFH�WKDW�ERWK�WKH�PLQ�DQG�PD[�HGLW�ER[HV�DUH�ILOOHG�ZLWK�WKH�SDUDPHWHU�YDOXHV�

$OWHUQDWH�0HWKRG�

��,QVLGH�WKH�3DUDPHWHUV�3URSHUWLHV�GLDORJ��FOLFN�LQVLGH�WKH�PLQ�RU�PD[�HGLW�ER[�

��3UHVV�WKH�)��NH\�RQ�WKH�NH\ERDUG��WR�RSHQ�WKH�/LEUDU\�3DUDPHWHUV�GLDORJ�

��6HOHFW�D�SDUDPHWHU�MXVW�OLNH�\RX�GLG�LQ�WKH�ILUVW�PHWKRG�DQG�FOLFN�2.�WR�FORVH�WKH�GLDORJ�DQG�
UHWXUQ�WR�WKH�3DUDPHWHUV�3URSHUWLHV�GLDORJ��

��1RWLFH�WKDW�SDUDPHWHU�YDOXH�ZDV�FRSLHG�LQWR�RQO\�RQH�RI�WKH�PLQ�RU�PD[�HGLW�ER[HV�

�����0DNLQJ�3DUDPHWHU�/LEUDULHV

3DUDPHWHU�OLEUDULHV�DUH�ILOHV�WKDW�VWRUH�SDUDPHWHUV��7KHVH�OLEUDULHV�FDQ�EH�VWRUHG�LQ�WKUHH�GLIIHUHQW�ILOH�
IRUPDWV��



&KDSWHU�����3DUDPHWHU�/LEUDULHV�����
���$�7DE�RU�&RPPD�6HSDUDWHG�IRUPDW���W[W���7KLV�ILOH�IRUPDW�LV�WKH�IDVWHVW�ORDGLQJ�IRUPDW�
DQG�LV�FRPSDWLEOH�ZLWK�VSUHDGVKHHW�SURJUDPV��

���)UHH�SDUDPHWHU�ILOHV���IS���7KH�6\QDSWL&$'�IUHH�SDUDPHWHU�IRUPDW��7KH�EDVH�WLPH�XQLW�LV�
VWRUHG�ZLWK�WKH�OLEUDU\�ILOH�VR�WKH�ILOH�FDQ�EH�XVHG�ZLWK�D�SURMHFW�WKDW�KDV�D�GLIIHUHQW�EDVH�
WLPH�XQLW�WKDQ�WKH�OLEUDU\�

���$�7LPLQJ�3URMHFW�ILOH���WLP���$�FRPSOHWH�WLPLQJ�GLDJUDP�FDQ�EH�XVHG�DV�D�OLEUDU\��+RZHY�
HU��RQO\�WKH�SDUDPHWHUV�ZLOO�EH�UHDG�IURP�WKH�ILOH��7KLV�LV�WKH�VORZHVW�ORDGLQJ�IRUPDW��EXW�LW�
LV�KDQG\�ZKHQ�\RX�ZDQW�WR�TXLFNO\�UHIHUHQFH�D�SDUDPHWHU�IURP�DQRWKHU�SURMHFW�

3DUDPHWHU�OLEUDULHV�FDQ�EH�PDGH�XVLQJ�WKH�WLPLQJ�GLDJUDP�HGLWRU�RU�WKH\�FDQ�EH�LPSRUWHG�XVLQJ�D�
FRPPHUFLDO�VSUHDGVKHHW��<RX�ZLOO�SUREDEO\�ZDQW�WR�GHYHORS�ODUJH�OLEUDULHV�XVLQJ�D�FRPPHUFLDO�
VSUHDGVKHHW�EHFDXVH�WKH\�KDYH�PRUH�YLHZLQJ�DQG�HGLWLQJ�IHDWXUHV�WKDQ�WKH�EXLOW�LQ�3DUDPHWHU�WDEOH�

7R�PDNH�D�SDUDPHWHU�OLEUDU\�XVLQJ�WKH�WLPLQJ�GLDJUDP�HGLWRU�

��2SHQ�DQ�H[LVWLQJ�SURMHFW�WKDW�KDV�IUHH�SDUDPHWHUV�LQ�LW��RU�DGG�DQG�HGLW�IUHH�SDUDPHWHUV�XVLQJ�
WKH�SDUDPHWHU�WDEOH�

��6HOHFW�HLWKHU�/LEUDULHV�!�6DYH�)UHH�3DUDPHWHUV�$V�/LEUDU\�RU�/LEUDULHV�!�6DYH�$OO�3DUDP�
HWHUV�$V�/LEUDU\�PHQX�RSWLRQ�GHSHQGLQJ�RQ�ZKLFK�SDUDPHWHUV�\RX�ZDQW�WR�VDYH�WR�WKH�ILOH��
7KLV�ZLOO�RSHQ�WKH�6DYH�$V�GLDORJ�ER[�

��,Q�WKH�6DYH�DV�W\SH�GURS�GRZQ�OLVW�ER[�FKRRVH�HLWKHU�)UHH�3DUDP�7H[W���W[W��IRU�WKH�WDE�VHS�
DUDWHG�IRUPDW��RU�)UHH�3DUDPHWHU���IS��IRU�WKH�IUHH�SDUDPHWHU�ILOH�IRUPDW��7KH�W[W�IRUPDW�
LV�UHFRPPHQGHG�

��&KRRVH�D�ILOH�QDPH�DQG�WKHQ�SUHVV�WKH�6DYH�EXWWRQ�WR�FUHDWH�WKH�OLEUDU\�ILOH�

7R�PDNH�D�SDUDPHWHU�OLEUDU\�XVLQJ�D�FRPPHUFLDO�VSUHDGVKHHW�

��2SHQ�\RXU�VSUHDGVKHHW�SURJUDP�

��7\SH�1$0(��0,1��0$;��DQG�&200(17�LQWR�HDFK�FROXPQ�RI�WKH�ILUVW�URZ�RI�WKH�VSUHDG�
VKHHW�

��2Q�HDFK�VXEVHTXHQW�URZ��W\SH�WKH�YDOXHV�IRU�D�VLQJOH�SDUDPHWHU

��8VH�WKH�([SRUW�RU�6DYH�$V�PHQX�FRPPDQG�WR�FUHDWH�D�7DE�VHSDUDWHG�WH[W�ILOH��RU�FRQVXOW�\RXU�
VSUHDGVKHHW�GRFXPHQWDWLRQ�IRU�GHWDLOV���1RWH��7HVW�VPDOO�ILOHV�IRU�FRPSDWLELOLW\�EHIRUH�EH�
JLQQLQJ�D�ODUJH�OLEUDU\�SURMHFW�

�����&RQYHUWLQJ�3DUDPHWHU�/LEUDU\�)LOH�)RUPDWV

7DE�6HSDUDWHG��W[W��OLEUDU\�ILOHV�FDQ�EH�FRQYHUWHG�WR�WKH�IUHH�SDUDPHWHU�IRUPDW��7KH�RQO\�UHDVRQ�WKDW�
\RX�PD\�ZDQW�WR�GR�WKLV�LV�EHFDXVH�WKH�FXUUHQW�%DVH�7LPH�8QLW�DQG�'LVSOD\�7LPH�8QLW�DUH�RQO\�VWRUHG�
ZLWK�WKH�OLEUDU\�GDWD�LQ�WKH�IUHH�SDUDPHWHU�IRUPDW��%HFDXVH�W[W�ILOHV�GR�QRW�VWRUH�WKLV�WLPH�XQLW�LQIRU�
PDWLRQ��XVHUV�QHHG�WR�EH�FDUHIXO�WKDW�WKH�OLEUDU\�GDWD�LV�XVHG�SURSHUO\��L�H��HQVXULQJ�WKDW�WKH�FXUUHQW�



�����&KDSWHU�����3DUDPHWHU�/LEUDULHV
'LVSOD\�7LPH�8QLW�PDWFKHV�WKH�LQWHQGHG�WLPH�XQLW�RI�WKH�OLEUDU\���+RZHYHU��WH[W�ILOHV�ORDG�VLJQLIL�
FDQWO\�IDVWHU�VR�\RX�PD\�ZDQW�WR�NHHS�\RXU�SDUDPHWHU�OLEUDULHV�LQ�WKLV�IRUPDW��

7R�FRQYHUW�D�FRPPD�WDE�VHSDUDWHG�OLEUDU\�LQWR�IUHH�SDUDPHWHU�IRUPDW�

��6HOHFW�WKH�)LOH�!�1HZ�7LPLQJ�'LDJUDP����PHQX�RSWLRQ�WR�PDNH�VXUH�WKDW�QR�SURMHFW�LV�FXUUHQW�
O\�ORDGHG�

��6HW�WKH�2SWLRQV�!�'LVSOD\�7LPH�8QLW�WR�PDWFK�WKDW�RI�WKH�OLEUDU\�\RX�DUH�DERXW�WR�LPSRUW�

��8VH�)LOH�!�2SHQ�7LPLQJ�'LDJUDP����PHQX�LWHP�WR�RSHQ�WKH�ILOH�WKDW�\RX�ZDQW�WR�FRQYHUW�

��/RRN�DW�WKH�3DUDPHWHU�7DEOH�:LQGRZ�DQG�YHULI\�WKDW�WKH�SDUDPHWHU�YDOXHV�DUH�FRUUHFW�

��1H[W��VDYH�WKH�OLEUDU\�E\�XVLQJ�WKH�/LEUDULHV�!�6DYH�)UHH�3DUDPHWHUV�$V�/LEUDU\�PHQX�WR�
RSHQ�WKH�6DYH�$V�GLDORJ��

��&KRRVH�)UHH�3DUDPHWHU���IS��IRU�WKH�IUHH�SDUDPHWHU�ILOH�IRUPDW�IURP�WKH�6DYH�DV�W\SH�GURS�
GRZQ�OLVW�ER[��6DYH�WKH�ILOH�XVLQJ�WKH��IS�H[WHQVLRQ�

�����0HUJLQJ�D�3DUDPHWHU�/LEUDU\�LQWR�D�3URMHFW�)LOH

:KHQ�D�OLEUDU\�LV�PHUJHG�LQWR�D�SURMHFW��DOO�WKH�IUHH�SDUDPHWHUV�LQ�WKH�OLEUDU\�DUH�FRSLHG�LQWR�WKH�
SURMHFW��'XULQJ�WKH�PHUJH�SURFHVV��OLEUDU\�IUHH�SDUDPHWHUV�WDNH�SUHFHGHQFH�RYHU�SURMHFW�IUHH�SDUDP�
HWHUV�RI�WKH�VDPH�QDPH��WKH�OLEUDU\�GDWD�RYHUZULWHV�WKH�SURMHFW�GDWD�LI�WKHUH�LV�D�FRQIOLFW���

7R�PHUJH�D�OLEUDU\�LQWR�D�SURMHFW�

��2SHQ�WKH�SURMHFW�ILOH���WLP��

��&KRRVH�WKH�)LOH�!�0HUJH�7LPLQJ�'LDJUDP����PHQX�RSWLRQ�WR�RSHQ�WKH�)LOH�GLDORJ�

��7\SH�LQ�WKH�QDPH�RI�WKH�OLEUDU\�ILOH�DQG�FKRRVH�2.�

1RWH��0HUJLQJ�VKRXOG�JHQHUDOO\�RQO\�EH�XVHG�ZLWK�VPDOO�OLEUDULHV�DV�\RX�SUREDEO\�GRQ
W�ZDQW�DOO�WKH�
SDUDPHWHUV�FOXWWHULQJ�XS�\RXU�ZRUN�VSDFH�LQ�WKH�SDUDPHWHU�ZLQGRZ��7R�FOHDQ�XS�\RXU�ZRUN�VSDFH��
SDUDPHWHUV�LQ�WKH�SDUDPHWHU�ZLQGRZ�FDQ�EH�KLGGHQ�E\�VHOHFWLQJ�WKH�SDUDPHWHU�DQG�FKRRVLQJ�WKH�
9LHZ�!�+LGH�6HOHFWHG�3DUDPHWHU�'DWD�PHQX�RSWLRQ�LQ�WKH�SDUDPHWHU�ZLQGRZ�

�����&RS\LQJ�5HIHUHQFHG�3DUDPHWHUV

'XULQJ�WKH�GHVLJQ��SURFHVV�SURMHFWV�XVXDOO\�UHIHUHQFH�IUHH�SDUDPHWHUV�FRQWDLQHG�LQ�SDUDPHWHU�OLEUDU�
LHV��%XW�ZKHQ�WKH�GHVLJQ�LV�ILQLVKHG�DQG�LW�LV�WLPH�WR�SUHSDUH�WKH�SURMHFW�ILOHV�IRU�GRFXPHQWDWLRQ�DQG�
DUFKLYLQJ��LW�LV�LQFRQYHQLHQW�WR�KDYH�WR�FDUU\�DURXQG�OLEUDULHV�ZLWK�\RXU�SURMHFW��DQG�\RX�PD\�QRW�
ZDQW�WKH�SDUDPHWHUV�WR�FKDQJH�LI�WKH�OLEUDULHV�DUH�XSGDWHG���,Q�WKLV�FDVH�LW�LV�JHQHUDOO\�SUHIHUDEOH�WR�
FRS\�DOO�IUHH�SDUDPHWHUV�XVHG�LQWR�WKH�SURMHFW�VR�WKDW�WKH�SURMHFW���WLP��ILOH�FRQWDLQV�DOO�WKH�IUHH�SD�
UDPHWHUV�LW�QHHGV�WR�GUDZ�LWVHOI��

7R�PDNH�D�VHOI�FRQWDLQHG�SURMHFW�



&KDSWHU�����3DUDPHWHU�/LEUDULHV�����
��&KRRVH�WKH�/LEUDULHV�!�&RS\�5HIHUHQFHG�/LEUDU\�3DUDPHWHUV�LQWR�7DEOH�PHQX�RSWLRQ��
7KLV�FRSLHV�LQWR�WKH�SURMHFW�HYHU\�OLEUDU\�IUHH�SDUDPHWHU�WKDW�LV�XVHG�E\�WKH�SURMHFW�

��$�PHVVDJH�ZLOO�DSSHDU�DVNLQJ�\RX�LI�\RX�ZDQW�WR�KLGH�WKH�IUHH�SDUDPHWHUV�ZKHQ�\RX�FRS\�WKHP�
LQWR�WKH�SURMHFW��

,I�\RX�DUH�SODQQLQJ�WR�PRYH�\RXU�SURMHFW��WKHQ�\RX�VKRXOG�HPSW\�WKH�SDUDPHWHU�OLEUDU\�OLVW�VR�WKDW�WKH�
SURJUDP�ZLOO�QRW�DWWHPSW�WR�UHDG�OLEUDU\�ILOHV�QRW�IRXQG�DW�WKH�QHZ�ORFDWLRQ��,I�\RX�DUH�QRW�PRYLQJ�
\RXU�SURMHFW�WKHQ�OHDYLQJ�WKH�OLEUDU\�OLVW�LQWDFW�ZRQ
W�DIIHFW�\RXU�SURMHFW�EHFDXVH�SDUDPHWHUV�LQ�WKH�
SURMHFW�WDNH�SUHFHGHQFH�RYHU�WKRVH�LQ�WKH�OLEUDULHV�

�����(GLWLQJ�3DUDPHWHU�/LEUDULHV

7R�HGLW�D�SDUDPHWHU�OLEUDU\���

��/RDG�WKH�OLEUDU\��&KRRVH�)LOH�!�2SHQ�PHQX�DQG�W\SH�WKH�QDPH�RI�WKH�OLEUDU\�

��,Q�WKH�SDUDPHWHU�ZLQGRZ��ILQG�DQG�XSGDWH�WKH�IUHH�SDUDPHWHUV�DV�GHVLUHG�

��&KRRVH�)LOH�!�6DYH�)UHH�3DUDPHWHUV�PHQX�RSWLRQ�LQ�WKH�SDUDPHWHU�ZLQGRZ�WR�VDYH�WKH�OL�
EUDU\�ILOH�

$Q\�SURMHFWV�WKDW�UHIHUHQFH�WKH�OLEUDU\�ZLOO�QRZ�KDYH�DFFHVV�WR�WKH�XSGDWHG�IUHH�SDUDPHWHU��XQOHVV�
WKH�SDUDPHWHU�KDV�EHHQ�FRSLHG�LQWR�WKH�SURMHFW�

,I�\RX�KDYH�PDGH�D�ORFDO�FRS\�RI�WKH�SDUDPHWHUV�LQ�\RXU�SURMHFW��\RX�FDQ�XSGDWH�WKHP�E\�WKH�IROORZ�
LQJ�SURFHGXUH�

��/RDG�WKH�SURMHFW�LQWR�WKH�WLPLQJ�GLDJUDP�HGLWRU�

��&KRRVH�/LEUDULHV�!�8SGDWH�3DUDPHWHU�7DEOH�IURP�3DUDPHWHU�/LEUDULHV�PHQX�RSWLRQ�

�����8SGDWLQJ�D�3URMHFW�IURP�WKH�3DUDPHWHU�/LEUDU\

1RUPDOO\�IUHH�SDUDPHWHUV�LQVLGH�D�SURMHFW�WDNH�SUHFHGHQFH�RYHU�IUHH�SDUDPHWHUV�LQ�OLEUDULHV�VSHFLILHG�
LQ�WKH�/LEUDU\�/LVW��6RPHWLPHV�LW�LV�QHFHVVDU\�WR�XSGDWH�IUHH�SDUDPHWHUV�LQ�D�SURMHFW�ZLWK�WKH�GDWD�
FRQWDLQHG�LQ�D�OLEUDU\��

7R�XSGDWH�D�SURMHFW�ZLWK�GDWD�IURP�HYHU\�OLEUDU\�LQ�WKH�OLEUDU\�OLVW�

��6HOHFW�WKH�/LEUDULHV�!�8SGDWH�3DUDPHWHU�7DEOH�IURP�3DUDPHWHU�/LEUDULHV�PHQX�RSWLRQ��
7KLV�UHSODFHV�WKH�WLPLQJ�GDWD�RI�IUHH�SDUDPHWHUV�LQ�WKH�SURMHFW�ZLWK�GDWD�IURP�OLEUDU\�IUHH�
SDUDPHWHUV�RI�WKH�VDPH�QDPH�

7R�XSGDWH�D�VSHFLILF�IUHH�SDUDPHWHU�ZLWK�GDWD�IURP�D�FHUWDLQ�OLEUDU\�

��8VH�WKH�/LEUDULHV�!�9LHZ�3DUDPHWHU�/LEUDU\�3DUWV�PHQX�RSWLRQ�DQG�WKH�,QVHUW�LQWR�7DEOH�
EXWWRQ��6HH�WKH�LQVWUXFWLRQV�LQ�WKH�9LHZ�3DUDPHWHU�/LEUDU\�3DUWV�GLDORJ�WRSLF�



�����&KDSWHU�����3DUDPHWHU�/LEUDULHV
�����9LHZLQJ�/LEUDU\�3DUWV

7KH�9LHZ�3DUDPHWHU�/LEUDU\�3DUWV�GLDORJ�GLVSOD\V�WKH�IUHH�SDUDPHWHUV�FRQWDLQHG�LQ�WKH�OLEUDULHV�
VSHFLILHG�RQ�WKH�OLEUDU\�VHDUFK�OLVW��,W�DOVR�OHWV�WKH�XVHU�VHOHFWLYHO\�FRS\�SDUDPHWHUV�LQWR�WKH�SDUDPHWHU�
WDEOH�XVHG�E\�WKH�SURMHFW��

7R�YLHZ�SDUWV�LQ�D�VSHFLILF�OLEUDU\�

��6HOHFW�WKH�/LEUDULHV�!�9LHZ�3DUDPHWHU�/LEUDU\�3DUWV�PHQX�RSWLRQ��7KLV�ZLOO�HLWKHU�RSHQ�WKH�
GLDORJ�RU�LQIRUP�\RX�WKDW�\RX�QHHG�WR�ILUVW�SXW�WKH�OLEUDULHV�RQ�WKH�OLEUDU\�OLVW�XVLQJ�WKH�3D�
UDPHWHU�/LEUDU\�3UHIHUHQFHV�GLDORJ�

��6HOHFW�WKH�OLEUDU\�WKDW�\RX�ZRXOG�OLNH�WR�YLHZ�IURP�WKH�OLEUDU\�OLVW�ER[��7KH�OLEUDU\�SDUDPHWHU�
QDPHV�ZLOO�EH�GLVSOD\HG�LQ�WKH�3DUWV�/LVW�ER[�

7R�FRS\�OLEUDU\�IUHH�SDUDPHWHUV�LQWR�WKH�SURMHFW�

��9LHZ�WKH�OLEUDU\�SDUWV�DFFRUGLQJ�WR�WKH�DERYH�GLUHFWLRQV�

��6HOHFW�WKH�SDUWV�WKDW�\RX�ZDQW�WR�FRS\�LQWR�WKH�SURMHFW�

��&OLFN�RQ�WKH�,QVHUW�LQWR�7DEOH�EXWWRQ��7KH�SDUDPHWHUV�ZLOO�EH�FRSLHG�LQWR�WKH�SDUDPHWHU�ZLQ�
GRZ��ZLWK�WKH�OLEUDU\
V�VSHFLILFDWLRQ��LI�DQ\��SUHSHQGHG�WR�WKHP�



&KDSWHU�����:DYHIRUP�(TXDWLRQ�*HQHUDWLRQ�����
:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�KDYH�WKH�DELOLW\�WR�JHQHUDWH�VLJQDO�ZDYH�
IRUPV�IURP�7HPSRUDO�HTXDWLRQV�DQG�DXWRPDWLFDOO\�ODEHO�WKRVH�ZDYHIRUPV�XVLQJ�6WDWH�/DEHO�HTXD�
WLRQV��7KHVH�IHDWXUHV�DXJPHQW�WKH�GUDZLQJ�HQYLURQPHQW��DQG�SURYLGH�D�TXLFN�ZD\�WR�JHQHUDWH�VLJQDOV�
ZLWKRXW�KDYLQJ�WR�GUDZ�HDFK�LQGLYLGXDO�VLJQDO�WUDQVLWLRQ��7KH\�DOVR�SURYLGH�D�ZD\�WR�JHQHUDWH�VLJQDOV�
WKDW�KDYH�SUHFLVH�HGJH�SODFHPHQW�

:DYHIRUPV�FDQ�DOVR�EH�JHQHUDWHG�XVLQJ�UHJLVWHUHG�%RROHDQ�HTXDWLRQV�VLPXODWHG�E\�WKH�,QWHUDFWLYH�
+'/�6LPXODWLRQ�HQJLQH�LQVLGH�:DYH)RUPHU��9HUL/RJJHU�3UR��DQG�7HVW%HQFKHU�3UR��&KDSWHU����
FRYHUV�WKH�,QWHUDFWLYH�+'/�6LPXODWLRQ�IHDWXUHV�

%DFNJURXQG��7KH�WHPSRUDO�HTXDWLRQ�DQG�VWDWH�ODEHO�HTXDWLRQ�IHDWXUHV�DUH�LPSOHPHQWHG�XVLQJ�G\�
QDPLF�:DYHSHUO�VFULSWV��8VHUV�FDQ�ZULWH�WKHLU�RZQ�G\QDPLF�:DYHSHUO�VFULSWV�WR�H[WHQG�WKH�IXQFWLRQ�
DOLW\�RI�:DYH)RUPHU��9HUL/RJJHU�DQG�7HVW%HQFKHU�3UR��)RU�PRUH�LQIRUPDWLRQ�UHDG�&KDSWHU�����
:ULWLQJ�:DYHSHUO�6FULSWV�

�����*HQHUDWLQJ�:DYHIRUPV�IURP�7HPSRUDO�(TXDWLRQV�

7HPSRUDO�HTXDWLRQV�SURYLGH�D�TXLFN�ZD\�WR�JHQHUDWH�VLJQDOV�WKDW�KDYH�D�NQRZQ�SDWWHUQ�WKDW�LV�PRUH�
FRPSOLFDWHG�WKDQ�D�SHULRGLF�FORFN��

0DQ\�VLJQDOV�DUH�HDVLHU�WR�FUHDWH�XVLQJ�D�WHPSRUDO�HTXDWLRQ�LQVWHDG�RI�GUDZLQJ�WKHP��)RU�H[DPSOH��
D�FKDQJH�LQ�IUHTXHQF\�LQ�D�SHULRGLF�ZDYHIRUP�IURP���0K]�WR���0K]�FRXOG�EH�UHSUHVHQWHG�E\�WKH�
IROORZLQJ�WHPSRUDO�HTXDWLRQ�

���QV ����QV �������QV ����QV ���

7HPSRUDO�HTXDWLRQV�DUH�HQWHUHG�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��

7KLV�FUHDWHV�D�VLJQDO�ZLWK�DQ�LQLWLDO�IUHTXHQF\�RI���0+]��SHULRG� ������� ���QV��IRU���F\FOHV�DQG�
VZLWFKHV�WR���0K]�IRU���PRUH�F\FOHV��7KLV�W\SH�RI�ZDYHIRUP�LV�WHGLRXV�WR�GUDZ�E\�KDQG��EXW�FDQ�EH�
FRQFLVHO\�H[SUHVVHG�DV�D�WHPSRUDO�HTXDWLRQ�



�����&KDSWHU�����:DYHIRUP�(TXDWLRQ�*HQHUDWLRQ
7R�$SSO\�D�7HPSRUDO�(TXDWLRQ�WR�D�VLJQDO�

��'RXEOH�FOLFN�RQ�D�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

��(QWHU�WKH�WHPSRUDO�HTXDWLRQ�LQWR�WKH�HGLW�ER[�QH[W�WR�WKH�:IP�(TQ�EXWWRQ�

1RWH��7KH�GHIDXOW�HTXDWLRQ�FRQWDLQV�DOO�RI�WKH�DYDLODEOH�VWDWHV�DQG�V\QWD[��,I�\RX�VWDUW�E\�HGLWLQJ�
WKH�GHIDXOW�HTXDWLRQ�WKHQ�\RX�GR�QRW�KDYH�WR�PHPRUL]H�WKH�WHPSRUDO�HTXDWLRQ�UXOHV�

��3UHVV�WKH�:IP�(TQ�EXWWRQ�WR�DSSO\�WKH�HTXDWLRQ��(DFK�WLPH�\RX�SUHVV�WKLV�EXWWRQ��WKH�ZDYH�
IRUP�ZLOO�EH�DSSHQGHG�WR�WKH�HQG�RI�WKH�VLJQDO�

7HPSRUDO�HTXDWLRQV�PXVW�IROORZ�FHUWDLQ�V\QWD[�UXOHV�

��7KH�HTXDWLRQ�LV�D�OLVW�RI�VSDFH�VHSDUDWHG��WLPH�YDOXH�SDLUV�LQ�WKH�IRUP�

�7LPH9DOXH>XQLWV@ 6WDWH9DOXH��)RU�H[DPSOH����QV =�LV�D�YDOLG�WLPH�YDOXH�SDLU�

��,I�>XQLWV@�DUH�QRW�VSHFLILHG��WKHQ�WKH�³GLVSOD\�WLPH�XQLW´�RI�WKH�FXUUHQW�SURMHFW�ZLOO�EH�XVHG��

��/HJDO�6WDWH9DOXHV�DUH���� �VWURQJ�ORZ��� �VWURQJ�KLJK��=� �WULVWDWH��9� �YDOLG��;� �LQYDOLG��/�
 �ZHDN�ORZ��DQG�+� �ZHDN�KLJK��

��)RU�ORRSV��HQFORVH�D�OLVW�RI�WLPH�YDOXH�SDLUV�LQ�SDUHQWKHVLV�DQG�XVH�WKH�PXOWLSO\�V\PERO�µ¶�IRO�
ORZHG�E\�WKH�QXPEHU�RI�WLPHV�WKH�OLVW�LV�WR�EH�UHSHDWHG�

�����/DEHO�:DYHIRUPV�XVLQJ�6WDWH�/DEHO�(TXDWLRQV

6WDWH�/DEHO�HTXDWLRQV�SURYLGH�DQ�HDV\�ZD\�WR�ODEHO�VLJQDOV�ZLWK�VWDWH�SDWWHUQV��)RU�H[DPSOH��\RXU�
GHVLJQ�PD\�FRQWDLQ�D�FRXQWHU�DQG�\RX�ZRXOG�OLNH�WR�GLVSOD\�WKH�DFWXDO�FRXQW�YDOXHV��LQVWHDG�RI�HPSW\�
YDOLG�VHJPHQWV��2QFH�\RXU�FRXQWHU�VLJQDO�LV�GUDZQ�\RX�FDQ�ZULWH�DQ�HTXDWLRQ�WR�ODEHO�WKH�VHJPHQWV��

$�VLPSOH�FRXQWHU�WKDW�VWDUWV�DW�RQH�DQG�FRXQWV�WR�WHQ�LV�ZULWWHQ�DV�

,QF��������

7KLV�WHOOV�WKH�SURJUDP�WR�VWDUW�DW�RQH�DQG�SODFH�WHQ�ODEHOV��LQFUHPHQWLQJ�E\�RQH�HDFK�WLPH��7KH�OLVW�RI�
DOO�XVDEOH�IXQFWLRQV�LV�JLYHQ�EHORZ�

7R�$SSO\�D�6WDWH�/DEHO�(TXDWLRQ�WR�D�VLJQDO�

��'RXEOH�FOLFN�RQ�D�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

��(QWHU�WKH�6WDWH�/DEHO�HTXDWLRQ�LQWR�WKH�HGLW�ER[�QH[W�WR�WKH�/DEHO�(TQ�EXWWRQ�

1RWH��7KH�GHIDXOW�HTXDWLRQV�FRQWDLQ�H[DPSOHV�RI�WKH�VWDWH�ODEHO�IXQFWLRQV��,I�\RX�VWDUW�E\�HGLWLQJ�
D�GHIDXOW�HTXDWLRQ�\RX�PD\�QRW�KDYH�WR�ORRN�XS�WKH�IXQFWLRQ�GHILQLWLRQV�

��3UHVV�WKH�/DEHO�(TQ�EXWWRQ�WR�DSSO\�WKH�HTXDWLRQ��



&KDSWHU�����:DYHIRUP�(TXDWLRQ�*HQHUDWLRQ�����
1RWH��6WDWH�/DEHO�HTXDWLRQV�DUH�RQO\�FDOFXODWHG�RQFH��DQG�DQ\�YDOXHV�SDVW�WKH�HQG�RI�WKH�VLJQDO�
DUH�GLVFDUGHG��7KH�ROG�YLUWXDO�VWDWH�YDOXHV�LQVLGH�VHJPHQWV�ZLOO�EH�RYHUZULWWHQ�E\�WKH�6WDWH�
/DEHO�(TXDWLRQ�

7LS��,W�LV�RIWHQ�XVHIXO�WR�XVH�WKH�7HPSRUDO�(TXDWLRQ�IHDWXUH�WR�FUHDWH�DQ�XQODEHOHG�VLJQDO�ZLWK�WKH�
FRUUHFW�QXPEHU�RI�VHJPHQWV��DQG�WKHQ�ODEHO�LW�ZLWK�D�6WDWH�/DEHO�(TXDWLRQ�

6WDWH�/DEHO�(TXDWLRQ�V\QWD[�UXOHV�

6WDWH�/DEHO�HTXDWLRQV�DUH�D�PDGH�XS�E\�FRPELQLQJ�WKH�YDULRXV�ODEHO�IXQFWLRQV��)XQFWLRQV�FDQ�EH�DS�
SOLHG�LQ�VHTXHQFH�E\�OLVWLQJ�WKHP�LQ�D�FRPPD�VHSDUDWHG�OLVW��$OVR��HDFK�ODEHO�IXQFWLRQ�UHWXUQV�D�YDOXH�
RI�OLVW��:KHQHYHU�\RX�VHH�OLVW��\RX�FDQ�XVH�D�IXQFWLRQ��D�VLQJOH�YDOXH�OLNH�����RU��EOXH���RU�D�OLVW�LQ�
SDUHQWKHVHV����������%HORZ�LV�WKH�OLVW�RI�IXQFWLRQV�

,QF�VWDUW��LQFUHPHQW��FRXQW�
7KLV�IXQFWLRQ�ZLOO�JHQHUDWH�ODEHOV�WKDW�EHJLQ�DW��VWDUW��DQG�LQFUHDVH�E\��LQFUHPHQW��HDFK�
WLPH��$�WRWDO�RI��FRXQW��ODEHOV�ZLOO�EH�JHQHUDWHG��

([DPSOH��,QF�����������/DEHOV�WKH�VLJQDO�ZLWK�WKH�YDOXHV�������������������������

'HF�VWDUW��LQFUHPHQW��FRXQW�
7KLV�IXQFWLRQ�JHQHUDWHV�ODEHOV�WKDW�VWDUW�DW�VWDUW�DQG�GHFUHDVH�E\�LQFUHPHQW�HDFK�WLPH��,W�LV�
HTXLYDOHQW�WR�FDOOLQJ�,QF�VWDUW���LQFUHPHQW��FRXQW�

([DPSOH��5HS�'HF�������������/DEHOV�WKH�VLJQDO�ZLWK�WKH�YDOXHV������������

5HS�OLVW��FRXQW�
7KLV�IXQFWLRQ�UHSHDWV�OLVW��FRXQW�QXPEHU�RI�WLPHV��7KH��OLVW��FDQ�HLWKHU�EH�D�OLWHUDO�OLVW��H�J��
��������RU���UHG���JUHHQ���EOXH���RU�LW�FDQ�EH�D�IXQFWLRQ�WKDW�JHQHUDWHV�D�OLVW���H�J��,QF��'HF��
RU�5HS�

([DPSOH��5HS���RQ����RII���������/DEHOV�WKH�VLJQDO�ZLWK�WKH�YDOXHV�RQ��RII��RQ��RII��RQ��RII��
,I�WKH�OLVW�FRQWDLQV�ZRUGV��SODFH�LW�LQ�TXRWHV��

+H[�OLVW�
7KLV�IXQFWLRQ�IRUPDWV�WKH�OLVW�DV�KH[DGHFLPDO�QXPEHUV��$OO�QXPEHUV�LQ�WKH�OLVW�DUH�FRQYHUWHG�
WR�D�EDVH����UHSUHVHQWDWLRQ��7KH�OHWWHUV�D�I�DUH�ORZHUFDVH��DQG�WKH�QXPEHUV�DUH�SUHIL[HG�
E\��¶K��WR�LQGLFDWH�WKDW�WKH\�DUH�KH[DGHFLPDO�

%\�GHIDXOW��DOO�QXPEHUV�LQ�WKH�OLVW�DUH�IRUPDWWHG�WR�WKH�VDPH�QXPEHU�RI�GLJLWV��DGGLQJ�OHDG�
LQJ�]HURV�DV�QHFHVVDU\��,I�D�06%�DQG�/6%�IRU�WKH�VLJQDO�DUH�VSHFLILHG�LQ�WKH�6LJQDO�3URS�
HUWLHV�GLDORJ��DOO�QXPEHUV�ZLOO�EH�IRUPDWWHG�WR�GLVSOD\�WKH�JLYHQ�QXPEHU�RI�ELWV�



������&KDSWHU�����:DYHIRUP�(TXDWLRQ�*HQHUDWLRQ
([DPSOH��+H[�,QF�����������/DEHOV�WKH�VLJQDO�ZLWK�WKH�YDOXHV�¶K���¶K���¶KD��¶KI��¶K��

%LQ�OLVW�
7KLV�IXQFWLRQ�IRUPDWV�OLVWV�DV�ELQDU\��%\�GHIDXOW��DOO�QXPEHUV�LQ�WKH�OLVW�DUH�WKH�VDPH�OHQJWK��
ZLWK�OHDGLQJ�]HURV�DV�QHFHVVDU\��,I�D�06%�DQG�/6%�IRU�WKH�VLJQDO�DUH�VSHFLILHG�LQ�WKH�6LJ�
QDO�3URSHUWLHV�GLDORJ��DOO�QXPEHUV�ZLOO�EH�IRUPDWWHG�WR�GLVSOD\�WKH�JLYHQ�QXPEHU�RI�ELWV�

([DPSOH��%LQ�,QF�����������/DEHOV�WKH�VLJQDO�ZLWK�WKH�YDOXHV��������������������������

6NLS�,QWHJHU�
7KLV�IXQFWLRQ�IRUPDW�FDXVHV�D�QXPEHU�RI�VHJPHQWV�WR�EH�VNLSSHG��OHIW�XQFKDQJHG��E\�WKH�
HTXDWLRQ�

([DPSOH��6NLS�����,QF���������'HF����������/DEHOV�WKH�VLJQDO�ZLWK�WKH�YDOXHV����������������
VWDUWLQJ�DW�WKH�IRXUWK�VHJPHQW��7KH�ILUVW�WKUHH�VHJPHQWV�DUH�VNLSSHG��OHDYLQJ�WKHP�ZLWK�
WKHLU�RULJLQDO�ODEHO��EODQN�LI�WKH\�KDG�QR�ODEHO�WR�VWDUW�ZLWK���$Q\�QXPEHU�RI�IXQFWLRQV�FDQ�
EH�FKDLQHG�WRJHWKHU�LQ�WKLV�VW\OH��VHSDUDWLQJ�WKHP�ZLWK�FRPPDV�

5DQGRP,QWHJHU$UUD\�FRXQW��5DQJHBWRB]HUR��RU�5DQG,QW��FRXQW��5DQJHBWR]HUR�
7KLV�IXQFWLRQ�JHQHUDWHV�UDQGRP�VWDWH�YDOXHV�IRU�ZDYHIRUPV��&RXQW�LQGLFDWHV�WKH�QXPEHU�RI�
LQWHJHUV�WR�JHQHUDWH��7KH�LQWHJHUV�DUH�UDQGRP�YDOXHV�ZLWKLQ�DQ�LQFOXVLYH�UDQJH�RI���WR�WKH�
5DQJH�YDOXH�

([DPSOH��5DQGRP,QWHJHU$UUD\����������/DEHOV���ZDYHIRUP�VHJPHQWV�ZLWK�UDQGRP�LQWH�
JHUV�ZLWKLQ�D�UDQJH�RI���WR������LQFOXVLYH��

)LOH�¶ILOHQDPH�W[W¶���
7KLV�IXQFWLRQ�LPSRUWV�D�VHW�RI�VWDWH�YDOXHV�IURP�WKH�VSHFLILHG�ILOH��
7KLV�LV�DQ�HDV\�ZD\�WR�LPSRUW�YDOXHV�JHQHUDWHG�LQ�D�SURJUDP�VXFK�
DV�0DW/DE��0DWKHPDWLFD��RU�D�XVHU�ZULWWHQ��&�SURJUDP��,Q�WKH�ILOH��
HDFK�VWDWH�YDOXH�VKRXOG�EH�RQ�D�VHSDUDWH�OLQH�

7KH�ILJXUH�WR�WKH�ULJKW�VKRZV�WKH�D�VHULHV�RI�YDOXHV�VWRUHG�LQ�D�WH[W�ILOH��
WKH�ILJXUH�DERYH�VKRZV�WKH�VWDWH�YDOXHV�DIWHU�WKH�)LOH�ODEHO�HTXDWLRQ�
KDV�EHHQ�DSSOLHG��7KH�YDOXHV�DUH�UHDG�LQ�IURP�WKH�ILOH�DQG�DSSOLHG�WR�
WKH�VWDWHV�RI�WKH�ZDYHIRUP�VHTXHQWLDOO\�

6LJQDO��VLJQDOQDPH��
7KLV�IXQFWLRQ�FRSLHV�WKH�VWDWHV�IURP�WKH�VLJQDO�LQGLFDWHG�E\�VLJQDOQDPH�DQG�DSSOLHV�WKHP�WR�



&KDSWHU�����:DYHIRUP�(TXDWLRQ�*HQHUDWLRQ������
WKH�VLJQDO�EHLQJ�RSHUDWHG�RQ��,I�QR�VLJQDOQDPH�LV�VSHFLILHG�WKHQ�WKH�IXQFWLRQ�UHWXUQV�WKH�
DUUD\�RI�VWDWHV�RI�WKH�FXUUHQW�VLJQDO��WKLV�LV�XVHIXO�ZKHQ�ZRUNLQJ�ZLWK�WKH�PDS�IXQFWLRQ��

([DPSOH��6LJQDO��6,*�����7KH�ILJXUH�VKRZQ�DERYH�ZRXOG�EH�D�VWDUWLQJ�GLDJUDP��ZLWK�WKH�
VHFRQG�WZR�VLJQDOV�QRW�KDYLQJ�VWDWH�YDOXHV�DVVLJQHG���$SSO\LQJ�WKH�6LJQDO�IXQFWLRQ�WR�
6,*��SURGXFHV�WKH�YDOXHV�VKRZQ�LQ�WKH�QH[W�ILJXUH��OLNHOZLVH��DSSO\LQJ�WKH�6LJQDO�IXQF�
WLRQ�WR�6,*��SURGXFHV�WKH�VWDWH�YDOXHV�VKRZQ�LQ�WKH�WKLUG�ILJXUH�

�

PDS^RSHUDWLRQV`�DUUD\
7KH�PDS�IXQFWLRQ�DOORZV�\RX�WR�SHUIRUP�D�VHW�RI�RSHUDWLRQV�RQ�HYHU\�VWDWH�LQ�D�VWDWH�DUUD\��
7KH�ILUVW�DUJXPHQW�WR�WKH�PDS�IXQFWLRQ�LV�WKH�VHW�RI�RSHUDWLRQV�WR�SHUIRUP��HQFORVHG�LQ�
EUDFNHWV��7KH�VHFRQG�DUJXPHQW�LV�WKH�DUUD\�ZKRVH�HOHPHQWV�DUH�WR�EH�RSHUDWHG�RQ��7KH�
VSHFLDO�YDULDEOH��B�LV�XVHG�WR�UHSUHVHQW�WKH�VWDWH�YDOXH�WR�RSHUDWH�RQ��LW�WDNHV�RQ�WKH�YDOXH�
RI�HDFK�VWDWH�LQ�WKH�DUUD\���2QFH�\RX�JHW�IDPLOLDU�ZLWK�LW��WKH�PDS�IXQFWLRQ�LQ�FRPELQDWLRQ�
ZLWK�VWDQGDUG�3HUO�ODQJXDJH�RSHUDWLRQV�JLYHV�\RX�H[WUDRUGLQDU\�H[SUHVVLYH�SRZHU��

([DPSOH���PDS�^��B�����`�6LJQDO�����7KH�6LJQDO�IXQFWLRQ�UHWXUQV�DQ�DUUD\�RI�WKH�VWDWHV�RQ�
WKH�FXUUHQW�VLJQDO��DQG�WKH�PDS�IXQFWLRQ�LQFUHPHQWV�HDFK�VWDWH�LQ�WKH�DUUD\�E\���

���7KH�ILJXUH�DERYH�VKRZV�WKH�VWDWHV�EHIRUH�WKH�PDS�IXQFWLRQ�LV�DSSOLHG��WKH�ILJXUH�EHORZ�
VKRZV�WKH�UHVXOWLQJ�VWDWHV��

([DPSOH��PDS�^�VLQ��B��`�5DQJH�������������������7KH�5DQJH�IXQFWLRQ�JHQHUDWHV�DQ�DU�
UD\�RI�����YDOXHV�EHWZHHQ���DQG���3,�UDGLDQV��7KH�PDS�IXQFWLRQ�FRPSXWHV�WKH�VLQH�YDOXH�
IRU�HDFK�HOHPHQW�LQ�WKLV�DUUD\��7KLV�WHFKQLTXH�LV�XVHIXO�IRU�JHQHUDWLQJ�DQDORJ�ZDYHIRUPV��
%HORZ�LV�DQ�HTXDWLRQ�WKDW�JHQHUDWHV�D�VHW�RI�YDOXHV�WKDW�FDQ�EH�GLVSOD\HG�DV�D�VLQH�ZDYH�
XVLQJ�WKH�DQDORJ�GLVSOD\�FDSDELOLW\��



������&KDSWHU�����:DYHIRUP�(TXDWLRQ�*HQHUDWLRQ



&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ������
:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�KDYH�D�EXLOW�LQ�,QWHUDFWLYH�+'/�6LPXODWRU�
WKDW�FDQ�VLPXODWH�%RROHDQ�(TXDWLRQV�ZLWK�GHOD\V��UHJLVWHU�DQG�ODWFKHG�VLJQDOV��DQG�EHKDYLRUDO�9HU�
LORJ�FRGH��7KH�VLPXODWRU�LV�LQWHUDFWLYH��ZKLFK�PHDQV�PRGLILFDWLRQV�WR�LQSXW�ZDYHIRUPV�ZLOO�WULJJHU�
LQVWDQW�UHVLPXODWLRQV��7KLV�IHDWXUH�JUHDWO\�UHGXFHV�WKH�DPRXQW�RI�WLPH�QHHGHG�WR�GUDZ�D�WLPLQJ�GLD�
JUDP��HVSHFLDOO\�RQH�WKDW�PRGHOV�JDWH�OHYHO�FLUFXLWV�

$OO�HTXDWLRQV�DUH�HQWHUHG�WKURXJK�WKH�/RJLF�:L]DUG�VHFWLRQ�RI�WKH�6LJQDO�3URSHUWLHV�GLDORJ��ZKLFK�
LV�UHDFKHG�E\�GRXEOH�FOLFNLQJ�RQ�D�VLJQDO�QDPH�

�����*HQHUDWLQJ�:DYHIRUPV�IURP�%RROHDQ�(TXDWLRQV

,Q�:DYH)RUPHU��9HUL/RJJHU�DQG�7HVW%HQFKHU�3UR��%RROHDQ�HTXDWLRQV�UHODWH�RQH�VLJQDO�WR�RWKHU�VLJ�
QDOV�LQ�WKH�GLDJUDP��7R�GHVFULEH�D�VLJQDO�ZLWK�D�%RROHDQ�HTXDWLRQ�

��'RXEOH�OHIW�FOLFN�RQ�D�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��

��0DNH�VXUH�WKH�%RROHDQ�(TXDWLRQ�UDGLR�EXWWRQ�LV�VHOHFWHG�

��(QWHU�D�%RROHDQ�HTXDWLRQ�LQWR�WKH�HGLW�ER[�

��3XVK�WKH�6LPXODWH�2QFH�EXWWRQ�DQG�ZDWFK�WKH�VLJQDO�GUDZ�LWVHOI��,I�WKH�6LPXODWH�UDGLR�EXWWRQ�
LV�VHOHFWHG��DQ\�FKDQJHV�WR�WKH�LQSXW�ZDYHIRUPV�ZLOO�FDXVH�D�UHVLPXODWLRQ�

��7R�YLHZ�RU�HGLW�WKH�9HULORJ�+'/�FRGH�XVHG�E\�WKH�VLPXODWRU��VHOHFW�WKH�+'/�&RGH�UDGLR�EXW�
WRQ�

7KH�%RROHDQ�(TXDWLRQ�HGLW�ER[�DFFHSWV�%RROHDQ�HTXDWLRQV�LQ�9+'/��9HULORJ��DQG�6\QDSWL&$'
V�
HQKDQFHG�HTXDWLRQ�V\QWD[��7KH�6\QDSWL&$'�IRUPDW�VXSSRUWV�WKH�RSHUDWRUV��DQG��RU��QDQG��QRU��[RU��
QRW��DQG�GHOD\��7KH�GHOD\�RSHUDWRU�WDNHV�D�VLJQDO�RQ�WKH�OHIW�DQG�D�WLPH�RU�SDUDPHWHU�QDPH�RQ�WKH�
ULJKW�DQG�UHWXUQV�D�VLJQDO��,I�D�SDUDPHWHU�QDPH�LV�XVHG�RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�GHOD\�RSHUDWRU��
WKHQ�WKH�HTXDWLRQ�ZLOO�VLPXODWH�WUXH�PLQ�PD[�WLPLQJ��7KLV�WUXH�PLQ�PD[�WLPLQJ�DQDO\VLV�LV�WKH�PDLQ�
DGYDQWDJH�WKDW�6\QDSWL&$'
V�IRUPDW�KDV�RYHU�WKH�9+'/�RU�9HULORJ�IRUPDW��,QVWHDG�RI�PLQ�PD[�WLP�
LQJ��0LQ�2QO\�RU�0D[�2QO\�VLPXODWLRQV�FDQ�EH�SHUIRUPHG�E\�FKDQJLQJ�WKH�2SWLRQV�!�6LPXODWLRQ�
3UHIHUHQFHV�!�7LPLQJ�0RGHO�GURS�GRZQ�OLVW�ER[��%HORZ�DUH�VDPSOH�%RROHDQ�HTXDWLRQV�

�6,*��DQG�6,*��DQG�6,*���GHOD\���QV

7KLV�PRGHOV�D���LQSXW�$1'�JDWH�ZLWK�D���QV�GHOD\�

�6,*��GHOD\���QV��DQG��6,*��GHOD\���QV�

7KLV�PRGHOV�DQ�$1'�JDWH�ZLWK���GLIIHUHQW�LQSXW�GHOD\V�



������&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ
�6,*��DQG�6,*���GHOD\�*DWH'HOD\

$VVXPH�*DWH'HOD\�LV�D�GHOD\�SDUDPHWHU�ZLWK�D�PLQ�WLPH�RI���QV�DQG�D�PD[�WLPH�RI���QV��
7KLV�PRGHOV�DQ�$1'�JDWH�ZLWK�D�GHOD\�EHWZHHQ���QV�DQG���QV��(DFK�HGJH�RI�WKH�VLP�
XODWHG�VLJQDO�ZLOO�KDYH�D�JUH\�XQFHUWDLQW\�UHJLRQ�RI��QV�

,03257$17��:KHQ�D�%RROHDQ�HTXDWLRQ�LV�UHVLPXODWHG�WKH�VLJQDO�LV�GHOHWHG�DQG�UHFUHDWHG�DV�D�QHZ�
VLJQDO��7KH�SURJUDP�DWWHPSWV�WR�SUHVHUYH�WKH�DWWDFKPHQW�RI�SDUDPHWHUV�DQG�WH[W�REMHFWV�RQ�VLJQDO�
HGJHV��EXW�WKH�DGGLWLRQ�RU�ORVV�RI�HGJHV�GXULQJ�WKH�%RROHDQ�FRPSXWDWLRQ�PD\�PRYH�WKHVH�REMHFWV�

�����$GYDQFHG�*DWH�5HSUHVHQWDWLRQ

7KH�%RROHDQ�HTXDWLRQ�HGLW�ER[�RI�WKH�6LJQDO�3URSHUWLHV�GLDORJ�FDQ�DFFHSW�VHYHUDO�DGYDQFHG�RSHUD�
WRUV��OLNH�FRQGLWLRQDO�H[SUHVVLRQV�DQG�VLJQDO�FRQFDWHQDWLRQ��7KHVH�RSHUDWRUV�FDQ�EH�XVHG�WR�PRGHO�
PXOWLSOH[HUV��WULVWDWH�JDWHV��DQG�PXOWL�ELW�VLJQDOV��7KH�IROORZLQJ�GHPRQVWUDWHV�VHYHUDO�RI�WKHVH�PRG�
HOLQJ�WHFKQLTXHV�

&RQGLWLRQDO�([SUHVVLRQV�IRU�0XOWLSOH[HUV�DQG�7ULVWDWH�JDWHV��7KH�QRUPDO�&�ODQJXDJH�FRQGLWLRQDO�
H[SUHVVLRQ�RI�FRQGLWLRQDO�"�LIBH[SU���HOVHBH[SU�FDQ�EH�XVHG�LQVLGH�WKH�%RROHDQ�(TXDWLRQ�HGLW�ER[�WR�
PRGHO�PXOWLSOH[HUV�DQG�WULVWDWH�JDWHV��6RPH�H[DPSOHV�DUH�

��7ULVWDWH�*DWH��(QDEOH6LJ�"�6,*����
E]�

������08;��6��"�6,*����6,*�

������08;��6��"��6��"�6,*����6,*������6��"�6,*����6,*��

0XOWL�ELW�(TXDWLRQV�DUH�VSHFLILHG�E\�VHWWLQJ�WKH�06%�DQG�/6%�RI�WKH�VLJQDO��ORFDWHG�DW�WKH�ERWWRP�
RI�WKH�6LJQDO�3URSHUWLHV�GLDORJ���7R�FKDQJH�D�VLPSOH���ELW�HTXDWLRQ�WR�D���ELW�HTXDWLRQ��DOO�\RX�KDYH�
WR�GR�LV�VHW�WKH�06%�RI�WKH�VLJQDOV�LQYROYHG�WR���

&RQFDWHQDWLRQ�RI�6LJQDOV�LV�VXSSRUWHG�XVLQJ�WKH�9HULORJ�FRQFDWHQDWLRQ�RSHUDWRU��<RX�PXVW�VHW�WKH�
06%�LQ�WKH�6LJQDOV�3URSHUWLHV�GLDORJ�WR�WKH�SURSHU�VL]H��,I�WKH�VL]H�RI�WKH�FRQFDWHQDWHG�VLJQDO�LV�ODUJ�
HU�WKDQ�WKH�UHFHLYLQJ�VLJQDO��WKHQ�WKH�PRVW�VLJQLILFDQW�ELWV�DUH�GURSSHG��6RPH�H[DPSOHV�RI�WKH�FRQ�
FDWHQDWLRQ�RSHUDWRU�

��6LJQDO�&RQFDWHQDWLRQ����^6,*���6,*�`

��&RQFDWHQDWLQJ�ELW�VOLFHV��^6,*�>���@��6,*�>���@`



&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ������
�����*HQHUDWLQJ�:DYHIRUPV�IURP�5HJLVWHU�DQG�/DWFK�(TXDWLRQV

:DYH)RUPHU�3UR��9HUL/RJJHU�DQG�7HVW%HQFKHU�3UR�VXSSRUW�VLPXODWLRQ�RI�UHJLVWHUHG�DQG�ODWFKHG�
HTXDWLRQV��7KH�ORJLF�ZL]DUG�LV�XVHG�WR�HQWHU�LQIRUPDWLRQ�DERXW�WKH�FLUFXLW���������

7R�GHVFULEH�D�VLJQDO�WKDW�LV�UHJLVWHUHG�RU�ODWFKHG�

��'RXEOH�OHIW�FOLFN�RQ�D�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��

��0DNH�VXUH�WKH�%RROHDQ�(TXDWLRQ�UDGLR�EXWWRQ�LV�VHOHFWHG�

��(QWHU�WKH�LQSXW�VLJQDO�QDPH�LQWR�WKH�%RROHDQ�HTXDWLRQ�HGLW�ER[��7KH�LQSXW�%RROHDQ�HTXDWLRQ�
FDQ�HLWKHU�EH�WKH�QDPH�RI�WKH�LQSXW�VLJQDO�RU�DQ�HTXDWLRQ�WKDW�FRQGLWLRQV�WKH�LQSXW�VLJQDO�

��&KRRVH�WKH�FORFNLQJ�VLJQDO�IURP�WKH�&ORFN�GURS�GRZQ�OLVW�ER[��7KH�FORFNLQJ�VLJQDO�FDQ�EH�DQ\�
FORFN�RU�VLJQDO�LQ�WKH�WLPLQJ�GLDJUDP��

��&KRRVH�WKH�W\SH�RI�HGJH�RU�OHYHO�WULJJHULQJ�IURP�WKH�(GJH�/HYHO�OLVW�ER[��)RU�D�5HJLVWHU�FLUFXLW�
FKRRVH�QHJ�IRU�QHJDWLYH�HGJH�WULJJHULQJ��SRV�IRU�SRVLWLYH�HGJH�WULJJHULQJ��RU�ERWK�IRU�HGJH�
WULJJHULQJ��)RU�D�/DWFK�FLUFXLW�FKRRVH�HLWKHU�ORZ�RU�KLJK�OHYHO�ODWFKLQJ�

��7KH�6HW��&OHDU��DQG�&ORFN�(QDEOH�DUH�RSWLRQDO�VLJQDOV�WKDW�PRGHO�WKH�VHW��FOHDU��DQG�FORFN�HQ�
DEOH�OLQHV�RI�WKH�UHJLVWHU�RU�ODWFK��,I��1RW�8VHG��LV�FKRVHQ�IRU�D�OLQH��WKHQ�WKDW�OLQH�LV�QRW�
PRGHOHG��7KHVH�OLQHV�FDQ�EH�DFWLYH�ORZ�RU�KLJK�DQG�V\QFKURQRXV�RU�DV\QFKURQRXV�GHSHQG�
LQJ�RQ�WKH�VHWWLQJV�LQ�WKH�$GYDQFHG�5HJLVWHU�DQG�/DWFK�&RQWUROV�GLDORJ��VHH�QH[W�EXOOHW���

��7KH�$GYDQFHG�5HJLVWHU�EXWWRQ�RSHQV�WKH�$GYDQFHG�5HJLVWHU�DQG�/DWFK�&RQWUROV�GLDORJ�ZKLFK�
GHWHUPLQH�KRZ�WKLV�LQGLYLGXDO�UHJLVWHU�LV�JHQHUDWHG��7KH�JOREDO�GHIDXOWV�FDQ�EH�GHILQHG�XV�
LQJ�WKH�2SWLRQV�!�6LPXODWLRQ�3UHIHUHQFHV�PHQX��7KLV�GLDORJ�FRQWUROV�WKH�IROORZLQJ�RS�
WLRQV�

��&ORFN�WR�2XW��'HVFULEHV�WKH�GHOD\�IURP�WKH�WULJJHULQJ�RI�WKH�FORFN�VLJQDO�WR�D�FKDQJH�
RQ�WKH�RXWSXW�HGJH�

��6HWXS��'HVFULEHV�WKH�WLPH�IRU�ZKLFK�WKH�LQSXW�PXVW�EH�VWDEOH�EHIRUH�WKH�FORFN�WULJJHULQJ�
HYHQW��,I�D�PLQ�PD[�WLPH�SDLU�LV�HQWHUHG��6HWXS�ZLOO�XVH�WKH�PLQ�WLPH��$Q\�YLRODWLRQV�
RI�WKLV�VHWXS�WLPH�ZLOO�EH�UHSRUWHG�WR�WKH�VLPXODWLRQ�ORJ�ILOH�YHULORJ�ORJ�

&ORFN�VLJQDO

%RROHDQ�(TXDWLRQ����������������,Q�����������2XW���������������6LPXODWHG�6LJQDO

FH FOHDU

FOHDU�VLJQDO��RSWLRQDO�

FORFN�HQDEOH�VLJQDO��RSWLRQDO�

VHW

VHW�VLJQDO��RSWLRQDO�

�������5HJLVWHU�RU�ODWFK�W\SH
GHWHUPLQHG�E\�HGJH�OHYHO�VHWWLQJ



������&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ
��+ROG��'HVFULEHV�WKH�WLPH�IRU�ZKLFK�WKH�LQSXW�PXVW�UHPDLQ�VWDEOH�DIWHU�WKH�FORFN�WULJJHU�
LQJ�HYHQW��,I�D�PLQ�PD[�WLPH�SDLU�LV�HQWHUHG��+ROG�ZLOO�XVH�WKH�PLQ�WLPH��$Q\�YLROD�
WLRQV�RI�WKLV�KROG�WLPH�ZLOO�EH�UHSRUWHG�WR�WKH�VLPXODWLRQ�ORJ�ILOH�YHULORJ�ORJ�

,Q�WKH�&ORFN�(QDEOH�DUHD�

��$FWLYH�/RZ��,I�FKHFNHG��WKH�FORFN�ZLOO�EH�HQDEOHG�ZKHQ�WKH�FORFN�HQDEOH�OLQH�LV�ORZ��,I�
XQFKHFNHG��WKH�FORFN�ZLOO�EH�HQDEOHG�ZKHQ�WKH�FORFN�HQDEOH�OLQH�LV�KLJK�

,Q�WKH�6HW�DQG�&OHDU�DUHD�

��$FWLYH�/RZ��,I�FKHFNHG��WKH�VHW�DQG�FOHDU�OLQHV�ZLOO�FRQWURO�WKH�RXWSXW�ZKHQ�WKH\�DUH�
ORZ��,I�XQFKHFNHG��WKHQ�WKH�VHW�DQG�FOHDU�OLQHV�ZLOO�FRQWURO�WKH�RXWSXW�ZKHQ�WKH\�DUH�
KLJK��

��$V\QFKURQRXV��,I�FKHFNHG��WKHQ�WKH�VHW�DQG�FOHDU�OLQHV�ZLOO�FRQWURO�WKH�RXWSXW�DQ\WLPH�
WKH\�DUH�DFWLYH��,I�XQFKHFNHG��WKH�PRGHO�LV�V\QFKURQRXV�DQG�DQ�DFWLYH�VHW�RU�FOHDU�OLQH�
GRHV�QRW�DIIHFW�WKH�RXWSXW�XQWLO�WKH�QH[W�FORFN�WULJJHU�HYHQW�

��3XVK�WKH�6LPXODWH�2QFH�EXWWRQ�WR�WULJJHU�D�VLPXODWLRQ��,I�WKH�6LPXODWH�UDGLR�EXWWRQ�LV�VHOHFWHG�
DQ\�FKDQJH�WR�WKH�LQSXW�ZDYHIRUPV�ZLOO�FDXVH�D�UHVLPXODWLRQ�

��7R�YLHZ�RU�HGLW�WKH�9HULORJ�+'/�FRGH�WKDW�LV�XVHG�E\�WKH�VLPXODWRU��VHOHFW�WKH�+'/�&RGH�UDGLR�
EXWWRQ�

�����0XOWL�%LW�6LPXODWLRQ

:DYH)RUPHU�3UR��9HUL/RJJHU�DQG�7HVW%HQFKHU�3UR�VXSSRUW�PXOWL�ELW�VLJQDOV�IRU�ERWK�VLPXODWLRQ�DQG�
VWLPXOXV�JHQHUDWLRQ��0XOWL�ELW�VLJQDOV�FDQ�GLVSOD\�WKHLU�VLJQDO�YDOXHV�DV�ELQDU\��KH[DGHFLPDO��RU�GHF�
LPDO�QXPEHUV��

7R�GHILQH�D�PXOWL�ELW�VLJQDO�

��'RXEOH�FOLFN�RQ�WKH�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

��6HW�WKH�ELWV�GLUHFWO\�LQ�WKH�VLJQDO�QDPH�E\�EUDFNHWLQJ�WKH�06%�DQG�/6%�LQIRUPDWLRQ��H�J��$'�
'5>����@�VHWV�06%�WR����DQG�/6%�WR�����

��25�HQWHU�WKH�YDOXHV�LQWR�WKH�06%�DQG�/6%�HGLW�ER[HV��:KHQ�WKH�QHZ�06%�DQG�/6%�YDOXHV�
DUH�DSSOLHG��WKH�QDPH�RI�WKH�VLJQDO�ZLOO�FKDQJH�WR�GLVSOD\�WKH�ZLGWK�RI�WKH�VLJQDO�

1RWH��7KH�ZLGWK�RI�WKH�VLJQDO�LV�QRW�D�SDUW�RI�WKH�VLJQDO�QDPH��)RU�H[DPSOH��LQ�HTXDWLRQV��WKH�
���ELW�VLJQDO�$''5>����@�LV�VWLOO�UHIHUHQFHG�DV�$''5��7KH��>����@��LV�QRW�D�SDUW�RI�WKH�VLJ�
QDO�QDPH�

7R�LQVHUW�WKH�YDOXHV�LQWR�WKH�VHJPHQWV�RI�D�PXOWL�ELW�VLJQDO�

��&KRRVH�WKH�EDVH�RI�WKH�QXPEHU�V\VWHP�WR�GLVSOD\�WKH�VLJQDO�YDOXHV�E\�VHWWLQJ�WKH�5DGL[�GURS�
GRZQ�OLVW�ER[�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��&XUUHQWO\��WKUHH�EDVHV�DUH�VXSSRUWHG��ELQDU\�
�ELQ���GHFLPDO��GHF���DQG�KH[DGHFLPDO��KH[���



&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ������
��'UDZ�WKH�VLJQDO�ZDYHIRUP�XVLQJ�9DOLG�VHJPHQW�VWDWHV��

��'RXEOH�FOLFN�RQ�D�VHJPHQW�LQ�WKH�VLJQDO�WR�RSHQ�WKH�(GLW�%XV�6WDWH�GLDORJ�

��7\SH�LQ�DQ�DSSURSULDWH�YDOXH�LQWR�WKH�9LUWXDO�HGLW�ER[��

��8VH�WKH�1H[W�DQG�3UHY�EXWWRQV�WR�HGLW�WKH�UHVW�RI�WKH�VLJQDO�

1RWH��,I�D�VLJQDO�KDV�D�UDGL[�RI�KH[�RU�GHFLPDO��DQG�RQH�RI�WKH�ELWV�RI�WKDW�VLJQDO�LV�LQ�DQ�XQNQRZQ�
VWDWH��;���WKHQ�WKDW�VHJPHQW�ZLOO�EH�GLVSOD\HG�DV�D�ELQDU\�YDOXH��)RU�H[DPSOH�LI�D�VHJPHQW�RQ�6,*��
KDG�D�YDOXH�RI���;��DQG�D�UDGL[�RI�+(;��WKHQ�WKH�YDOXH�GLVSOD\HG�ZRXOG�EH�
E��;��VLQFH�WKDW�YDOXH�
LV�QRW�D�YDOLG�+(;�QXPEHU��

�����'LUHFW�+'/�&RGH�6LPXODWLRQ

:DYH)RUPHU�SURYLGHV�WKH�XVHU�ZLWK�WKH�DELOLW\�WR�GLUHFWO\�HQWHU�+'/�FRGH�IRU�VLPXODWLQJ�VLJQDOV�WKDW�
DUH�QRW�HDVLO\�PRGHOHG�XVLQJ�VLPSOH�%RROHDQ�HTXDWLRQV��H�J��\RX�ZDQW�WR�ZULWH�EHKDYLRUDO�+'/�
FRGH���7R�HQWHU�GLUHFW�+'/�FRGH�LQVWHDG�RI�D�%RROHDQ�(TXDWLRQ��

��'RXEOH�OHIW�FOLFN�RQ�D�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��

��6HOHFW�WKH�+'/�&RGH�UDGLR�EXWWRQ��7KLV�UDGLR�EXWWRQ�FKDQJHV�WKH�6LJQDO�3URSHUWLHV�GLDORJ�VR�
WKDW�D�PXOWL�OLQH�HGLW�ER[�LV�GLVSOD\HG�LQ�SODFH�RI�WKH�UHJXODU�/RJLF�:L]DUG�FRQWUROV�

7KHUH�DUH�VHYHUDO�LPSRUWDQW�SRLQWV�WR�UHPHPEHU�ZKHQ�ZULWLQJ�GLUHFW�+'/�FRGH�LQVLGH�D�VLJQDO
V�+'/�
&RGH�(GLWRU�

���$OO�WKH�+'/�FRGH�LV�SODFHG�LQVLGH�D�PRGXOH��7KLV�SODFHV�RQH�LPSRUWDQW�UHVWULFWLRQ�RQ�WKH�
+'/�FRGH��LW�FDQQRW�FRQWDLQ�DQ�+'/�PRGXOH�GHFODUDWLRQ��L�H��\RX�FDQQRW�GHILQH�D�QHZ�W\SH�
RI�FRPSRQHQW�LQVLGH�D�VLJQDO
V�GLUHFW�+'/�FRGH�EORFN���<RX�&$1�FUHDWH�DQ�LQVWDQFH�RI�DQ�
+'/�PRGXOH��KRZHYHU��DV�ORQJ�DV�WKH�PRGXOH�LV�GHFODUHG�VRPHZKHUH�HOVH��H�J��LQ�
ZDYHOLE�Y���7KH�DGYDQFHG�VLPXODWLRQ�WXWRULDO�FRYHUV�WKLV�LQ�PRUH�GHWDLO�

���:DYH)RUPHU�VLJQDOV�DUH�DOZD\V�WUHDWHG�DV�ZLUHV�GXULQJ�+'/�FRGH�JHQHUDWLRQ��7KLV�
PDNHV�LW�HDV\�WR�ZULWH�VLPSOH�FRQWLQXRXV�DVVLJQPHQW�VWDWHPHQWV��7KLV�DOVR�PHDQV�WKDW�LI�\RX�
ZDQW�WR�FRQWURO�WKH�VLJQDO�VWDWH�XVLQJ�EHKDYLRUDO�FRGH��\RX�ZLOO�QHHG�WR�FUHDWH�D�UHJ�DV�D�
LQWHUPHGLDWH�YDULDEOH�DQG�WKHQ�DVVLJQ�WKH�6\QDSWL&$'�VLJQDO�WR�WKH�YDOXH�RI�WKH�LQWHUPHGL�
DWH�UHJ��7KLV�LV�EHFDXVH�WKH�YDOXHV�RI�ZLUH��QHWV��FDQQRW�EH�VHW�LQVLGH�D�EHKDYLRUDO��LQLWLDO�RU�
DOZD\V��EORFN��)RU�H[DPSOH��GLUHFW�EHKDYLRUDO�FRGH�IRU�D�VLJQDO�FDOOHG�6,*��WKDW�LQYHUWV�
ZKHQHYHU�&/.�FKDQJHV�VWDWH��\RX�ZRXOG�QHHG�WR�ZULWH�

UHJ�WHPS6,*���������������������WHPSRUDU\�UHJ
DOZD\V��#&/.�
��EHJLQ
��WHPS6,*�� ��WHPS6,*�����������LQYHUW�WHPSRUDU\�ZKHQHYHU�&/.�FKDQJHV
��HQG
DVVLJQ�6,*�� �WHPS6,*�����������VHW�:DYH)RUPHU�VLJQDO�WR�YDOXH�RI�WHPS6,*�



������&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ
1RWH��<RX�GR�QRW�KDYH�WR�GHFODUH�WKH�:DYH)RUPHU�VLJQDO�6,*��EHFDXVH�:DYH)RUPHU�DXWRPDW�
LFDOO\�FUHDWHV�LW��<RX�'2�KDYH�WR�GHFODUH�WKH�WHPSRUDU\�UHJ�WHPS6,*��EHFDXVH�:DYH)RUP�
HU�GRHVQ
W�NQRZ�DQ\WKLQJ�DERXW�LW�

�����)LQGLQJ�DQG�)L[LQJ�6LPXODWLRQ�(UURUV

7KH�VLPXODWLRQ�VWDWXV�EXWWRQ�RQ�WKH�EXWWRQ�EDU�GLVSOD\V�VXFFHVV�RU�IDLOXUH�LQIRUPDWLRQ�DERXW�WKH�ODVW�
LQWHUDFWLYH�VLPXODWLRQ�SHUIRUPHG��7KHUH�DUH�WZR�GLVSOD\V��RQH�ORFDWHG�RQ�WKH�EXWWRQ�EDU�DQG�WKH�RWKHU�
RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�VWDWXV�EDU�DW�WKH�ERWWRP�RI�WKH�ZLQGRZ���7KHVH�VWDWXV�GLVSOD\V�PDNH�LW�
HDV\�WR�GHWHUPLQH�ZKHQ�WKHUH�LV�D�PLVWDNH�LQ�\RXU�%RROHDQ�HTXDWLRQV�RU�9HULORJ�FRGH��$OZD\V�PDNH�
VXUH�WKDW�DW�OHDVW�RQH�RI�WKHVH�GLVSOD\V�LV�YLVLEOH��7KH�VLPXODWLRQ�VWDWXV�UHDGRXW�KDV�WKH�IROORZLQJ�
VWDWHV��

��6LPXODWLRQ�,QDFWLYH��7KHUH�DUH�QR�FRQWLQXRXVO\�VLPXODWHG�VLJQDOV�GHILQHG�LQ�WKH�GLDJUDP�VR�
WKH�VLPXODWRU�LV�QRW�FXUUHQWO\�PRQLWRULQJ�WKH�GLDJUDP��7KLV�LV�WKH�QRUPDO�VWDWH�RI�:DYH�
)RUPHU�

��6LPXODWLRQ�*RRG��6LPXODWLRQ�ZDV�D�VXFFHVV�DQG�IXWXUH�VLPXODWLRQV�ZLOO�EH�SHUIRUPHG�LI�WKH�
GLDJUDP�FKDQJHV�

��6LPXODWLRQ�)DLOHG��7KHUH�LV�DQ�HUURU�LQ�WKH�FXUUHQW�GLDJUDP��/RRN�LQ�WKH�ZDYHSHUO�ORJ�DQG�
YHULORJ�ORJ�ILOHV�GLVSOD\HG�LQ�WKH�5HSRUW�ZLQGRZ�IRU�HUURU�PHVVDJHV�

��6LPXODWLRQ�7XUQHG�2II��,QGLFDWHV�WKDW�WKH�VLPXODWLRQ�IHDWXUHV�KDYH�EHHQ�WXUQHG�RII�XVLQJ�WKH�
2SWLRQV�!�6LPXODWLRQ�3UHIHUHQFHV�PHQX��6LPXODWLRQV�ZLOO�QRW�EH�SHUIRUPHG�

7KHUH�DUH�WZR�GLIIHUHQW�ILOHV�ZKLFK�DUH�DXWRPDWLFDOO\�GLVSOD\HG�LQ�WKH�5HSRUW�ZLQGRZ�WKDW�\RX�FDQ�
YLHZ�WR�GHWHUPLQH�ZK\�D�VLPXODWLRQ�IDLOHG��

���&KHFN�WKH�ZDYHSHUO�ORJ�ILOH�IRU�HTXDWLRQ�V\QWD[�HUURUV�DQG�XQNQRZQ�VLJQDO�QDPHV�LQ�\RXU�
GHVLJQ�HTXDWLRQV��,I�\RX�DUH�XVLQJ�RQO\�WKH�%RROHDQ�(TXDWLRQ�LQWHUIDFH��PRVW�HUURUV�ZLOO�EH�
HDV\�WR�ILQG�XVLQJ�WKLV�ILOH��EHFDXVH�LW�FRQWDLQV�D�VWDWXV�UHSRUW�IURP�WKH�3HUO�VFULSW�WKDW�FRQ�
YHUWV�WKH�%RROHDQ�HTXDWLRQ�LQWR�9HULORJ�FRGH��

���&KHFN�WKH�6LPXODWLRQ�/RJ�)LOH�YHULORJ�ORJ�IRU�+'/�FRGLQJ�HUURUV��7KLV�LV�WKH�EHVW�SODFH�WR�
ORFDWH�+'/�FRGLQJ�HUURUV�LQ�WKH�XVHU�HQWHUHG�EHKDYLRUDO�FRGH�RU�WKH�H[WHUQDO�PRGHOV�LQFOXG�
HG�LQ�WKH�VLPXODWLRQ��

7KH�ORJ�ILOH�DOVR�UHSRUWV�WKH�OLQHV�LQ�WKH�6\QDSWL&$'�JHQHUDWHG�9HULORJ�VRXUFH�FRGH�ILOH�ZKHUH�WKH�
HUURU�RFFXUUHG��7KH�6\QDSWL&$'�JHQHUDWHG�VRXUFH�ILOH�ZLOO�KDYH�WKH�VDPH�ILOHQDPH�DV�\RXU�GLDJUDP�
ZLWK�WKH�VXIIL[�7,0�DSSHQGHG�DQG�DQ�H[WHQVLRQ�RI��Y�LQVWHDG�RI��WLP��LI�\RXU�GLDJUDP�LV�XQWLWOHG�WLP��
WKH�VRXUFH�FRGH�ILOH�LV�XQWLWOHG7,0�Y���7KLV�VRXUFH�ILOH�LV�DXWRPDWLFDOO\�RSHQHG�E\�WKH�5HSRUW�ZLQ�
GRZ�ZKHQHYHU�D�ILOH�LV�JHQHUDWHG��E\�GHIDXOW�WKLV�RFFXUV�HYHU\�WLPH�\RX�PDNH�D�FKDQJH�WR�\RXU�GH�
VLJQ�ZKLOH�VLPXODWLQJ�VLJQDOV���

1RWH��'R�QRW�PDNH�FKDQJHV�WR�WKH�6\QDSWL&$'�JHQHUDWHG�VRXUFH�ILOH��\RXU�FKDQJHV�ZLOO�EH�DXWR�
PDWLFDOO\�RYHUZULWWHQ�WKH�QH[W�WLPH�D�VLPXODWLRQ�LV�SHUIRUPHG��,QVWHDG��PDNH�WKH�DSSURSULDWH�FKDQJHV�



&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ������
LQ�WKH�'LDJUDP�ZLQGRZ�DQG�6LJQDO�3URSHUWLHV�GLDORJ��:DYH)RUPHU�3UR��9HUL/RJJHU�3UR��RU�7HVW�
%HQFKHU�3UR�ZLOO�JHQHUDWH�DQG�VLPXODWH�D�FRUUHFWHG�ILOH�

�����6LPXODWLRQ�3UHIHUHQFHV

7KH�,QWHUDFWLYH�+'/�6LPXODWLRQ�SHUIRUPV�VLPXODWLRQV�EDVHG�RQ�WKH�RSWLRQV�VHW�LQ�WKH�6LPXODWLRQ�
3UHIHUHQFHV�GLDORJ��VHH�)LJXUH��������7R�RSHQ�WKH�GLDORJ�

��6HOHFW�WKH�2SWLRQV�!�6LPXODWLRQ�3UHIHUHQFHV«�PHQX�RSWLRQ�

7KH�*OREDO�2SWLRQV�FRQWURO�KRZ�
VLPXODWLRQ�LV�SHUIRUPHG�LQ�WKH�HQ�
WLUH�GLDJUDP�

���&RQWLQXRXVO\�6LPXODWH�
FKHFNER[�GHWHUPLQHV�KRZ�
RIWHQ�VLPXODWLRQV�DUH�SHU�
IRUPHG��:KHQ�FKHFNHG��D�
VLPXODWLRQ�LV�SHUIRUPHG�
HDFK�WLPH�WKH�GHVLJQ�LQ�
IRUPDWLRQ�FKDQJHV��H�J��
ZKHQ�D�VLJQDO�HGJH�LV�
PRYHG���7KLV�SURYLGHV�WKH�
�,QWHUDFWLYH��SDUW�RI�WKH�
HQYLURQPHQW��+RZHYHU��
\RX�PD\�ZLVK�WR�WXUQ�RII�
WKLV�IHDWXUH�GXULQJ�WLPHV�
ZKHQ�\RX�DUH�W\SLQJ�LQ�
ODUJH�EORFNV�RI�EHKDYLRUDO�
FRGH�LQWR�VHYHUDO�GLIIHUHQW�
VLJQDOV�DQG�\RX�GR�QRW�
ZDQW�WR�VLPXODWH�XQWLO�\RX�
DUH�GRQH�ZLWK�DOO�WKH�
FKDQJHV�

��$XWR�FUHDWH�WHVW�EHQFK�DQG�
WUHH�FKHFN�ER[�GHWHU�
PLQHV�KRZ�RIWHQ�WKH�FRP�
SOHWH�VLPXODWLRQ�PRGHO�
ILOH�LV�FUHDWHG��(DFK�WLPH�
WKH�GHVLJQ�LQIRUPDWLRQ�FKDQJHV��:DYH)RUPHU�3UR�JDWKHUV�DOO�WKH�FRGH�IUDJPHQWV�LQWR�D�
FRPSOHWH�VLPXODWLRQ�PRGHO�DQG�WKHQ�SHUIRUPV�WKH�VLPXODWLRQ��,I�\RX�ZLVK�WR�HGLW�WKH��Y�ILOH�
LQ�WKH�UHSRUW�ZLQGRZ��XQFKHFN�WKLV�RSWLRQ�WR�NHHS�:DYH)RUPHU�3UR�IURP�RYHUZULWLQJ�\RXU�
FKDQJHV��



������&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ
��7LPLQJ�0RGHO�GURS�GRZQ�OLVW�ER[�GHWHUPLQHV�KRZ�GHOD\�YDOXHV�DUH�FDOFXODWHG�IRU�WKH�HQWLUH�
SURMHFW��)RU�H[DPSOH��LI�WKH�XVHU�GHILQHV�D�GHOD\�'��ZLWK�YDOXHV�>��QV����QV@�DQG�D�VLJQDO�
6,*��ZKLFK�LV�FDOFXODWHG�E\�D�%RROHDQ�HTXDWLRQ�6,*��GHOD\�'��WKHQ�

��LI�PLQ�RQO\�WLPLQJ��WKHQ�6,*��LV�6,*��GHOD\HG�E\����QV��

��LI�PD[�RQO\�WLPLQJ��WKHQ�6,*��LV�6,*��GHOD\HG�E\����QV��

��LI�PLQ�PD[�WLPLQJ��WKHQ�6,*��EHJLQV�WUDQVLWLRQLQJ�DW���QV�DIWHU�6,*��FKDQJHV�DQG�VWD�
ELOL]HV�DW�D�QHZ�YDOXH�DIWHU���QV��7KLV�LV�WKH�GHIDXOW�YDOXH�

1RWH��)RU�,QWHUDFWLYH�6LPXODWLRQ��ERWK�&RQWLQXRXVO\�6LPXODWH�DQG�$XWR�FUHDWH�WHVW�EHQFK�DQG�
WUHH�PXVW�EH�FKHFNHG

7KH�'HIDXOW�)OLS�)ORS�0RGHO�JURXS�RI�RSWLRQV�FRQWURO�GHIDXOW�WLPLQJ�PRGHOV�IRU�ODWFKHV�DQG�UHJLV�
WHUV�XVHG�LQ�WKH�SURMHFW��(DFK�ODWFK�DQG�UHJLVWHU�FDQ�EH�VHW�ORFDOO\�E\�GRXEOH�FOLFNLQJ�RQ�WKH�VLJQDO�
QDPH�

7KH�ILUVW�WZR�GURS�GRZQ�ER[HV�DIIHFW�DOO�H[LVWLQJ�VLJQDOV�DQG�DOO�QHZ�VLJQDOV�

��&ORFN��1DPHV�WKH�JOREDO�FORFNLQJ�VLJQDO�IRU�WKH�GLDJUDP��7KLV�LV�QRUPDOO\�8QFORFNHG��,I�\RX�
FKRRVH�D�VLJQDO�DV�WKH�GHIDXOW�FORFN��DOO�H[LVWLQJ�DQG�QHZ�VLJQDOV�WKDW�XVH�WKH�&ORFN�'HIDXOW�
VHWWLQJ�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ZLOO�QRZ�EH�FORFNHG�E\�WKH�*OREDO�FORFNLQJ�VLJQDO��
8QGHU�WKLV�FRQGLWLRQ�\RX�PXVW�FKRRVH�&ORFN�8QFORFNHG�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�
ER[�LQ�RUGHU�WR�PDNH�D�QRQ�UHJLVWHUHG�VLJQDO�WKDW�LV�GHVFULEHG�E\�D�%RROHDQ�HTXDWLRQ��

��(GJH�/HYHO��'HWHUPLQHV�ZKHWKHU�WKH�GHIDXOW�IXQFWLRQDOLW\�RI�WKH�/RJLF�:L]DUG�LV�D�UHJLVWHU�RU�
D�ODWFK��)RU�UHJLVWHU�IXQFWLRQDOLW\�FKRRVH��QHJ�IRU�QHJDWLYH�HGJH�WULJJHULQJ��SRV�IRU�SRVLWLYH�
HGJH�WULJJHULQJ��RU�ERWK�IRU�HGJH�WULJJHULQJ��)RU�D�/DWFK�FLUFXLW��FKRRVH�HLWKHU�ORZ�RU�KLJK�
OHYHO�WULJJHULQJ��7KH�GHIDXOW�YDOXH�LV�D�QHJDWLYH�HGJH�WULJJHUHG�UHJLVWHU�

7KH�WLPLQJ�SDUDPHWHUV�RQO\�DIIHFW�QHZ�VLJQDOV��$OO�H[LVWLQJ�VLJQDOV�ZLOO�PDLQWDLQ�WKHLU�RULJLQDO�WLP�
LQJ�LQIRUPDWLRQ�

��&ORFN�WR�2XW��'HVFULEHV�WKH�GHIDXOW�GHOD\�IURP�WKH�WULJJHULQJ�RI�WKH�FORFN�VLJQDO�WR�D�FKDQJH�
RQ�WKH�RXWSXW�HGJH��7KLV�HGLW�ER[�DFFHSWV�ERWK�WLPH�YDOXHV�DQG�QDPHV�RI�SDUDPHWHUV�ZKLFK�
FDQ�FRQWDLQ�ERWK�PLQ�DQG�PD[�WLPLQJ�YDOXHV��7KH�GHIDXOW�YDOXH�LV��QV��

��6HWXS��'HVFULEHV�WKH�WLPH�LQ�ZKLFK�WKH�LQSXW�PXVW�EH�VWDEOH�EHIRUH�WKH�FORFN�WULJJHULQJ�HYHQW��
,I�D�PLQ�PD[�WLPH�SDLU�LV�HQWHUHG��6HWXS�ZLOO�XVH�WKH�PLQ�WLPH��7KLV�6HWXS�WLPH�LV�FKHFNHG�
GXULQJ�VLPXODWLRQ��VR�DQ\�YLRODWLRQV�ZLOO�EH�ORJJHG�WR�WKH�YHULORJ�ORJ�ILOH�ZKLFK�LV�GLVSOD\HG�
LQ�WKH�5HSRUW�ZLQGRZ�

��+ROG��'HVFULEHV�WKH�WLPH�LQ�ZKLFK�WKH�LQSXW�PXVW�EH�VWDEOH�DIWHU�WKH�FORFN�WULJJHULQJ�HYHQW��,I�
D�PLQ�PD[�WLPH�SDLU�LV�HQWHUHG��KROG�ZLOO�XVH�WKH�PLQ�WLPH��7KLV�KROG�WLPH�LV�FKHFNHG�GXULQJ�
VLPXODWLRQ��VR�DQ\�YLRODWLRQV�ZLOO�EH�ORJJHG�WR�WKH�YHULORJ�ORJ�ILOH�ZKLFK�LV�GLVSOD\HG�LQ�WKH�
5HSRUW�ZLQGRZ�

7KH�6HW�DQG�&OHDU�VHFWLRQ�FRQWUROV�WKH�GHIDXOW�VHWWLQJV�IRU�VHW�DQG�FOHDU�OLQHV�



&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ������
��6HW��&RQWUROV�WKH�GHIDXOW�VLJQDO�XVHG�IRU�WKH�VHW�OLQH��%\�GHIDXOW�WKLV�LV�1RW�8VHG��,I�\RX�FKRRVH�
D�GHIDXOW�VLJQDO�IRU�WKH�VHW�OLQH�WKHQ�DOO�QHZ�UHJLVWHU�RU�ODWFK�VLJQDOV�ZLOO�KDYH�D�VHW�OLQH�

��&OHDU��&RQWUROV�WKH�GHIDXOW�VLJQDO�XVHG�IRU�WKH�FOHDU�OLQH��%\�GHIDXOW�WKLV�LV�1RW�8VHG��,I�\RX�
FKRRVH�D�GHIDXOW�VLJQDO�IRU�WKH�FOHDU�OLQH�WKHQ�DOO�QHZ�UHJLVWHU�RU�ODWFK�VLJQDOV�ZLOO�KDYH�D�
FOHDU�OLQH�

��$FWLYH�/RZ��,I�FKHFNHG��WKH�VHW�DQG�FOHDU�OLQHV�ZLOO�FRQWURO�WKH�RXWSXW�ZKHQ�WKH\�DUH�ORZ��,I�
XQFKHFNHG��WKHQ�WKH�VHW�DQG�FOHDU�OLQHV�ZLOO�FRQWURO�WKH�RXWSXW�ZKHQ�WKH\�DUH�KLJK��

��$V\QFKURQRXV��,I�FKHFNHG��WKH�VHW�DQG�FOHDU�OLQHV�ZLOO�FRQWURO�WKH�RXWSXW�DQ\WLPH�WKDW�WKH\�DUH�
DFWLYH��,I�XQFKHFNHG��WKH�PRGHO�LV�V\QFKURQRXV�DQG�DQ�DFWLYH�VHW�RU�FOHDU�OLQH�GRHV�QRW�DIIHFW�
WKH�RXWSXW�XQWLO�WKH�QH[W�FORFN�WULJJHU�HYHQW�

7KH�&ORFN�(QDEOH�VHFWLRQ�FRQWUROV�WKH�GHIDXOW�VLJQDO�IRU�WKH�FORFN�HQDEOH�OLQH

��&ORFN�(QDEOH�GURS�GRZQ�OLVW�ER[��%\�GHIDXOW�WKLV�LV�1RW�8VHG��,I�\RX�FKRRVH�D�GHIDXOW�VLJQDO�
IRU�WKH�FORFN�HQDEOH�OLQH�WKHQ�DOO�QHZ�UHJLVWHU�RU�ODWFK�VLJQDOV�ZLOO�KDYH�D�FORFN�HQDEOH�OLQH�

��$FWLYH�/RZ��,I�FKHFNHG��WKH�FORFN�ZLOO�EH�HQDEOHG�ZKHQ�WKH�FORFN�HQDEOH�OLQH�LV�ORZ��,I�XQ�
FKHFNHG��WKH�FORFN�ZLOO�EH�HQDEOHG�ZKHQ�WKH�FORFN�HQDEOH�OLQH�LV�KLJK�

,Q�WKH�'HOD\�0RGH�DUHD�\RX�ZLOO�EH�DEOH�WR�VSHFLI\�WKH�W\SH�RI�GHOD\V�WKDW�DUH�EHLQJ�PRGHOOHG�

��7KH�,QHUWLDO�UDGLR�EXWWRQ�VSHFLILHV�WKDW�D�SXOVH�VHQW�WKDW�LV�VPDOOHU�WKDQ�WKH�GHOD\�ZLOO�EH�HDWHQ�

��7KH�7UDQVSRUW�UDGLR�EXWWRQ�VSHFLILHV�WKDW�DOO�SXOVHV�ZLOO�EH�WUDQVPLWWHG�

7KH�)OLS�)ORS�/LEUDU\�GURS�GRZQ�OLVW�ER[�DOORZV�\RX�WR�VSHFLI\�WKH�SDUWV�OLEUDU\�WKDW�ZLOO�EH�XVHG�
GXULQJ�D�VLPXODWLRQ��

�����6LPXODWLRQ�%HKLQG�WKH�6FHQHV�

'XULQJ�WKH�VLPXODWLRQ�SURFHVV��WKH�,QWHUDFWLYH�+'/�6LPXODWRU�FUHDWHV�YDULRXV�ORJ�DQG�VLPXODWLRQ�
ILOHV��<RX�PD\�HGLW�WKH�SHUO�VFULSW�WERROHTQ�SO�WR�DGG�IXQFWLRQDOLW\�WR�:DYH)RUPHU
V�EDVLF�VLPXODWLRQ�
PRGHOV��<RX�FDQ�DOVR�XVH�WKH�VLPXODWLRQ�ILOHV�ZLWK�WKLUG�SDUW\�9HULORJ�VLPXODWRUV��LQFOXGLQJ�9HU�
L/RJJHU��6\QDSWL&$'¶V�IXOO�IHDWXUHG�YHULORJ�VLPXODWRU�

7KH�IROORZLQJ�LV�DQ�RYHUYLHZ�RI�WKH�VLPXODWLRQ�SURFHVV�

���+'/�&RGH�)UDJPHQWV��7KH�XVHU�HQWHUV�HTXDWLRQV�IRU�HDFK�VLJQDO�LQWR�WKH�/RJLF�:L]DUG�VHFWLRQ�
RI�WKH�6LJQDO�3URSHUWLHV�GLDORJ��(DFK�ORJLF�HTXDWLRQ�LV�FRQYHUWHG�WR�DQ�+'/�FRGH�IUDJPHQW�E\�WKH�
WERROHTQ�SO�SHUO�VFULSW�DQG�VWRUHG�DV�WKH�9HULORJ&RGH�SURSHUW\�RI�WKH�VLJQDO��<RX�FDQ�YLHZ�DQG�HGLW��
FRGH�IUDJPHQWV�E\�SUHVVLQJ�WKH�+'/�FRGH�UDGLR�EXWWRQ�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ER[��:KHQ�
WKH�/RJLF�:L]DUG�FRQYHUWV�DQ�HTXDWLRQ�WR�+'/�FRGH��WKH�ZDYHSHUO�ORJ�ILOH�JHQHUDWHV�D�OLVW�RI�DQ\�
HUURUV�WKDW�RFFXU�GXULQJ�WKH�WUDQVODWLRQ��7KLV�ILOH�FDQ�EH�YLHZHG�LQ�WKH�UHSRUW�ZLQGRZ��(UURUV�DUH�QRU�
PDOO\�FDXVHG�E\�LPSURSHU�HTXDWLRQ�V\QWD[�RU�LQYDOLG�VLJQDO�QDPHV��VLJQDO�QDPHV�OLNH��DQG��RU������
FDQ�EH�LQWHUSUHWHG�DV�%RROHDQ�RSHUDWRUV�RU�WLPH�YDOXHV��



������&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ
���0RGHO�)LOH��:KHQ�D�VLPXODWLRQ�LV�UHTXHVWHG��:DYH)RUPHU�JHQHUDWHV�D�9HULORJ�VRXUFH�ILOH�FRP�
SULVHG�RI�WHVW�YHFWRUV�IRU�QRQ�HTXDWLRQ�VLJQDOV�DQG�+'/�FRGH�IUDJPHQWV�IRU�HTXDWLRQ�EDVHG�VLJQDOV��
7KH�9HULORJ�VRXUFH�ILOH�KDV�WKH�VDPH�QDPH�DV�WKH�FXUUHQW��WLP�ILOH��EXW�ZLWK�D�7,0�Y�HQGLQJ�

���0RGHO�7LPLQJ�)LOH��:KHQ�D�VLPXODWLRQ�LV�UHTXHVWHG��:DYH)RUPHU�3UR�DOVR�JHQHUDWHV�DQ�6')�
�6WDQGDUG�'HOD\�)RUPDW��ILOH�WKDW�FRQWDLQV�DGGLWLRQDO�WLPLQJ�LQIRUPDWLRQ��VHWXS�DQG�KROG�WLPHV��IRU�
WKH�UHJLVWHUV�DQG�ODWFKHV�LQ�WKH�GLDJUDP��7KH�6')�ILOH�KDV�WKH�VDPH�QDPH�DV�WKH�FXUUHQW��WLP�ILOH��EXW�
ZLWK�D�7,0�VGI�H[WHQVLRQ�

���6LPXODWLRQ�5HTXHVWV��6LPXODWLRQV�DUH�DXWRPDWLFDOO\�WULJJHUHG�ZKHQ�GHVLJQ�LQIRUPDWLRQ�FKDQJHV�
DQG�WKH�&RQWLQXRXVO\�VLPXODWHG�FKHFNER[�LQ�WKH�6LPXODWLRQ�3UHIHUHQFHV�GLDORJ�LV�FKHFNHG��WKH�GH�
IDXOW�VHWWLQJ���8VHUV�FDQ�DOVR�WULJJHU�D�VLPXODWLRQ�E\�SUHVVLQJ�WKH�6LPXODWH�2QFH�EXWWRQ�LQ�WKH�6LJQDO�
3URSHUWLHV�GLDORJ��(DFK�LQGLYLGXDO�VLJQDO�KDV�D�ORFDO�6LPXODWH�UDGLR�EXWWRQ�LQ�WKH�6LJQDO�3URSHUWLHV�
GLDORJ�WKDW�QHHGV�WR�EH�FKHFNHG�LQ�RUGHU�IRU�WKDW�VLJQDO
V�FRGH�IUDJPHQW�WR�EH�LQFOXGHG�LQ�WKH�VLPXOD�
WLRQ�PRGHO�ILOH��

���/RJ�	�(UURU�)LOH��7KH�9HULORJ�VLPXODWLRQ�HQJLQH�FRPSLOHV�DQG�VLPXODWHV�WKH�PRGHO�ILOH��'XULQJ�
WKLV�SURFHVV��D�ORJ�ILOH�FDOOHG�YHULORJ�ORJ�LV�JHQHUDWHG��,W�FRQWDLQV�VWDWXV�DQG�HUURU�LQIRUPDWLRQ�IRU�WKH�
VLPXODWLRQ�UXQ��,I�\RX�KDYH�PRGLILHG�WKH�+'/�FRGH�E\�KDQG�\RX�ZLOO�ZDQW�WR�YLHZ�WKLV�ILOH�LQ�WKH�
5HSRUW�:LQGRZ�WR�PDNH�VXUH�WKDW�WKH�FRGH�VLPXODWHG�ZLWKRXW�HUURUV�

���5HJLVWHU�	�/DWFK�0RGHOV��7KH�/RJLF�:L]DUG�SURYLGHV�D�SRLQW�DQG�FOLFN�LQWHUIDFH�IRU�DFFHVVLQJ�
VWDQGDUG�UHJLVWHU�DQG�ODWFK�PRGHOV�WKDW�DUH�VKLSSHG�ZLWK�:DYH)RUPHU��7KH�ILOH�ZDYHOLE�Y�FRQWDLQV�
WKH�JHQHULF�UHJLVWHU�DQG�ODWFK�PRGHOV��8VHUV�PD\�YLHZ�WKLV�ILOH��EXW�LW�LV�QRW�UHFRPPHQGHG�WKDW�WKH\�
PDNH�FKDQJHV�WR�LW�

���8VHU�0RGHOV��8VHUV�FDQ�H[WHQG�WKH�IXQFWLRQDOLW\�RI�:DYH)RUPHU�E\�DGGLQJ�PRGHOV�WR�WKH�
ZDYHXVHU�Y�ILOH��8VH�WKH�ZDYHOLE�Y�ILOH�DV�DQ�H[DPSOH�RI�KRZ�WR�DGG�PRGHOV�WR�WKH�ZDYHXVHU�Y�ILOH��
7R�YLHZ�WKH�LQWHUQDO�VLJQDOV�RI�DQ�H[WHUQDO�PRGHO�XVH�WKH�IXOO�KLHUDUFKLFDO�9HULORJ�PRGHO�QDPH�DQG�
VHW�WKH�:DWFK�UDGLR�EXWWRQ�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

���6LPXODWLRQ�(QG�7LPH��%\�GHIDXOW��VLPXODWLRQV�UXQ�WR�WKH�HQG�RI�WKH�ODVW�GUDZQ�VLJQDO�LQ�WKH�WLP�
LQJ�GLDJUDP��,I�WKH�LQSXWV�WR�D�SDUWLFXODU�VLJQDO�DUH�QRW�GUDZQ�DOO�WKH�ZD\�WR�WKH�VLPXODWLRQ�HQG�WLPH��
WKHQ�WKHLU�ODVW�VWDWH�YDOXH�LV�PDLQWDLQHG�XQWLO�WKH�HQG�RI�WKH�VLPXODWLRQ��8VHUV�FDQ�IRUFH�D�VSHFLILF�HQG�
WLPH�IRU�VLPXODWLRQV�E\�GURSSLQJ�D�0DUNHU�DQG�VHWWLQJ�LW�WR�EH�RI�W\SH�(QG�'LDJUDP�

�����5HSRUW�:LQGRZ

7KH�5HSRUW�:LQGRZ�LV�D�JHQHUDO�SXUSRVH�HGLWRU�WKDW�\RX�FDQ�XVH�WR�GLVSOD\�DQG�HGLW�$6&,,�ILOHV��'XU�
LQJ�WKH�VLPXODWLRQ�SURFHVV�WKH�,QWHUDFWLYH�+'/�6LPXODWRU�FUHDWHV�WZR�HUURU�ORJ�ILOHV�DQG�D�VLPXODWLRQ�
ILOH��ZDYHSHUO�ORJ��YHULORJ�ORJ��DQG�FXUUHQWQDPH7,0�Y��7KHVH�ILOHV�DUH�DXWRPDWLFDOO\�GLVSOD\HG�LQ�
WKH�UHSRUW�ZLQGRZ��6ZLWFK�EHWZHHQ�WKH�ILOHV�E\�SUHVVLQJ�WKH�WDEV�RQ�WKH�ERWWRP�RI�UHSRUW�ZLQGRZ�



&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ������
1RUPDOO\�WKH�UHSRUW�ZLQGRZ�LV�XVHG�IRU�YLHZLQJ�VLPXODWLRQ�UHODWHG�ILOHV��+RZHYHU��\RX�FDQ�DOVR�
YLHZ�DQG�HGLW�RWKHU�ILOHV��+RZHYHU��ZKHQ�D�VLPXODWLRQ�LV�SHUIRUPHG�DOO�FKDQJHG�ILOHV�LQ�WKH�UHSRUW�
ZLQGRZ�DUH�DXWRPDWLFDOO\�VDYHG�DW�WKH�EHJLQQLQJ�RI�WKH�VLPXODWLRQ�

7KH�5HSRUW�:LQGRZ�PHQX�RSWLRQV�DUH��

��5HSRUW�!�2SHQ�5HSRUW�7DE��2SHQV�D�QHZ�ILOH�IRU�WKH�UHSRUW�ZLQGRZ�

��5HSRUW�!�&ORVH�5HSRUW�7DE��&ORVHV�WKH�GLVSOD\HG�ILOH�LQ�WKH�UHSRUW�ZLQGRZ�

��5HSRUW�!�6DYH�5HSRUW�7DE��6DYHV�WKH�GLVSOD\HG�ILOH�LQ�WKH�UHSRUW�ZLQGRZ�

��5HSRUW�!�6DYH�5HSRUW�7DE�$V��6DYHV�WKH�GLVSOD\HG�ILOH�XQGHU�D�GLIIHUHQW�QDPH�

��5HSRUW�!�3ULQW�5HSRUW�7DE��3ULQWV�WKH�GLVSOD\HG�ILOH�

,Q�DGGLWLRQ�WR�WKH�VWDQGDUG�HGLWLQJ�HQYLURQPHQW��WKH�5HSRUW�:LQGRZ�SURYLGHV�WKH�IROORZLQJ�HGLWLQJ�
IHDWXUHV�

7R�JR�WR�D�VSHFLILF�OLQH�QXPEHU��SUHVV��&WUO!��6KLIW!�/�

7R�SHUIRUP�D�WH[W�VHDUFK��SUHVV��&WUO!�)�

������5HSRUW�:LQGRZ�(GLWRU�&RPPDQGV

7KH�5HSRUW�:LQGRZ�GLVSOD\V�DUH�IXOO�IHDWXUHG�HGLWRU�ZLQGRZV��%HORZ�LV�WKH�OLVW�RI�NH\ERDUG�FRP�
PDQGV�VXSSRUWHG�E\�WKH�HGLWRU�ZLQGRZ������

.H\ )XQFWLRQ
DUURZ�NH\V 0RYHV�FXUVRU�RQH�VSDFH�LQ�WKH�GLUHFWLRQ�RI�WKH�DUURZ�
3DJH�8S 0RYHV�RQH�SDJH�XS�
3DJH�'RZQ 0RYHV�RQH�SDJH�GRZQ�
+RPH 0RYHV�FXUVRU�WR�EHJLQQLQJ�RI�OLQH�
(QG 0RYHV�FXUVRU�WR�HQG�RI�OLQH�
&WUO�8S 0RYHV�WR�WKH�EHJLQQLQJ�RI�WKH�OLQH�RU�WKH�EHJLQQLQJ�RI�WKH�SUHYLRXV�OLQH�LI�

DOUHDG\�DW�EHJLQQLQJ�RI�OLQH
&WUO�'RZQ 0RYHV�WR�WKH�EHJLQQLQJ�RI�WKH�QH[W�OLQH�
&WUO�5LJKW 0RYHV�WR�WKH�VWDUW�RI�WKH�QH[W�ZRUG�
&WUO�/HIW 0RYHV�WR�WKH�VWDUW�RI�WKH�SUHYLRXV�ZRUG�
&WUO�3DJH�8S 0RYHV�WR�EHJLQQLQJ�RI�ILOH�
&WUO�3DJH�'RZQ 0RYHV�WR�HQG�RI�ILOH�
6KLIW�PRYH�FRPER 6HOHFWV�EHWZHHQ�FXUVRU�SRVLWLRQ�DQG�SRVLWLRQ�PRYHG�WR�

)� +HOS��VKRZ�WKLV�KHOS�ILOH�
)� 3ULQW�IURP�ZLQGRZ�
6KLIW�)� 3ULQW�2SWLRQV�
)� 6HDUFK
&WUO�)� ,QVHUW�EODQN�OLQH�EHIRUH�FXUUHQW�OLQH�



������&KDSWHU�����,QWHUDFWLYH�+'/�6LPXODWLRQ
)� 5HSODFH
)� 7RJJOH�KLJKOLJKW�OLQHV��SUHVV�)��DQG�PRYH�FXUVRU�WR�HQG�RI�VHOHFWLRQ�
)� ,QVHUW�EODQN�OLQH�DIWHU�FXUUHQW�OLQH�
6KLIW�)� 'HOHWH�FXUUHQW�OLQH�

$OW�- -RLQ�OLQH��UHPRYHV�WKH�QH[W�FDUULDJH�UHWXUQ�
$OW�& %ORFN�FRS\��GXSOLFDWHV�VHOHFWHG�WH[W�LQVHUWLQJ�LW�DIWHU�VHOHFWLRQ�
$OW�%DFNVSDFH 8QGR
$OW�� 3URWHFWHG�WH[W�WRJJOH��VHOHFWHG�WH[W�FDQQRW�EH�PRGLILHG�ZKLOH�SURWHFWHG�
$OW�� &KDQJH�FRORU

&WUO�7 7DE
&WUO�$ 6HOHFW�DOO�
&WUO�; &XW
&WUO�& &RS\
&WUO�9 3DVWH
&WUO�= 8QGR
&WUO�< 5HGR
&WUO�) 6HDUFK
$OW�6 )LQG�LQ�ILOHV��PXOWLSOH�ILOH�VHDUFK�JUHS�
&WUO�* -XPS�WR�OLQH�



&KDSWHU�����6WLPXOXV�*HQHUDWLRQ������
:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�FDQ�H[SRUW�ZDYHIRUP�GDWD�DV�D�VWLPXOXV�ILOH�
IRU�VHYHUDO�VLPXODWRUV�LQFOXGLQJ�9+'/��9HULORJ��9LHZORJLF��0HQWRU��6SLFH��'HVLJQ:RUNV��DQG�
PRUH��7KHVH�SURJUDPV�FDQ�DOVR�LPSRUW�GDWD�IURP�VLPXODWRUV�DQG�3&�EDVHG�WHVW�HTXLSPHQW�OLNH�WKH�
3RG�$�/\]HU�DQG�+3¶V�ORJLF�DQDO\]HUV��7KLV�FKDSWHU�LV�EURNHQ�XS�LQWR�WKH�IROORZLQJ�VHFWLRQV��

6WLPXOXV�*HQHUDWLRQ��H[SRUWLQJ�ZDYHIRUP�WLPLQJ�LQIRUPDWLRQ�

�����([SRUW�,QVWUXFWLRQV�IRU�6WLPXOXV�*HQHUDWLRQ�

�����([SRUW�9+'/�DQG�9HULORJ�6WLPXOXV

�����([SRUW�/LVW�RI�6LPXODWRUV�DQG�7HVW�(TXLSPHQW

�����([SRUW�6FULSW�1RWHV

,PSRUWLQJ�WLPLQJ�LQIRUPDWLRQ�IURP�VLPXODWRUV�DQG�WHVW�HTXLSPHQW

�����,PSRUWLQJ�:DYHIRUP�,QVWUXFWLRQV

�����,PSRUW�/LVW�RI�6XSSRUWHG�6LPXODWRUV�DQG�7HVW�(TXLSPHQW

�����,PSRUW�IURP�6SUHDGVKHHWV

7KH�3HUO�VRXUFH�FRGH�WKDW�SHUIRUPV�WKH�LPSRUW�H[SRUW�IXQFWLRQ�LV�VKLSSHG�ZLWK�:DYH)RUPHU�3UR��
9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�DQG�FDQ�EH�PRGLILHG�WR�SHUIRUP�FXVWRPL]HG�DFWLRQV��6\QDSWL�
&$'
V�IWS�VLWH��IWS���ZZZ�V\QFDG�FRP��PDLQWDLQV�D�UHSRVLWRU\�IRU�VFULSWV�ZULWWHQ�E\�6\QDSWL&$'�
DQG�XVHUV�

�����$GYDQFHG��0RGLI\LQJ�6FULSWV

�����$GYDQFHG��$GGLQJ�1HZ�6FULSWV

%DFNJURXQG��:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�XVH�WKH�3HUO�VFULSWLQJ�ODQ�
JXDJH�WR�SHUIRUP�PRVW�RI�WKH�LPSRUWLQJ�DQG�H[SRUWLQJ�RI�WLPLQJ�LQIRUPDWLRQ�WR�GLIIHUHQW�IRUPDWV��
3HUO�VFULSWV�FDQ�DOVR�EH�XVHG�WR�SHUIRUP�IXQFWLRQV�RQ�WKH�FXUUHQW�WLPLQJ�GLDJUDP��&KDSWHU����GH�
VFULEHV�KRZ�WR�ZULWH�\RXU�RZQ�VFULSWV�

�����([SRUW�,QVWUXFWLRQV�IRU�6WLPXOXV�*HQHUDWLRQ

7R�FUHDWH�D�VWLPXOXV�ILOH��XVH�WKH�6DYH�$V�GLDORJ�

��8VH�WKH�([SRUW�!�([SRUW�7LPLQJ�'LDJUDPV�$V�PHQX�RSWLRQ�WR�RSHQ�D�VSHFLDO�YHUVLRQ�RI�WKH�
6DYH�$V�GLDORJ��7KLV�GLDORJ�UHPHPEHUV�WKH�ILOH�W\SH�RI�WKH�ODVW�ILOH�H[SRUWHG�



������&KDSWHU�����6WLPXOXV�*HQHUDWLRQ
��&KRRVH�WKH�H[SRUW�IRUPDW�XVLQJ�WKH�6DYH�DV�W\SH�OLVW�ER[�LQ�WKH�ORZHU�OHIW�FRUQHU�RI�WKH�([SRUW�
GLDORJ�ER[��

��3LFN�D�ILOH�QDPH�DQG�FOLFN�WKH�2.�EXWWRQ��7KLV�ZLOO�SURGXFH�D�ILOH�ZLWK�WKH�WLPLQJ�GDWD�LQ�WKDW�
IRUPDW��

1RWH��2QFH�D�ILOH�LV�VXFFHVVIXOO\�FUHDWHG��LW�LV�GLVSOD\HG�LQ�WKH�5HSRUW�ZLQGRZ�VR�WKDW�\RX�FDQ�
TXLFNO\�YHULI\�WKDW�WKH�ILOH�LV�FRUUHFW�

7R�H[FOXGH�D�VLJQDO�IURP�EHLQJ�H[SRUWHG��XVH�RQH�RI�WKH�IROORZLQJ�PHWKRGV�

$��'RXEOH�FOLFN�RQ�WKH�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��8QFKHFN�WKH�([SRUW�
6LJQDO�FKHFN�ER[�

%��6HOHFW�RQH�RU�PRUH�VLJQDO�QDPHV��6HOHFW�WKH�([SRUW�!�([FOXGH�6HOHFWHG�IURP�([SRUW�PHQX�
RSWLRQ��7KLV�ZLOO�XQFKHFN�WKH�([SRUW�6LJQDO�FKHFN�ER[HV�LQ�DOO�RI�WKH�VHOHFWHG�VLJQDOV�

�����([SRUW�9+'/�DQG�9HULORJ�6WLPXOXV�

:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�VKLS�VHYHUDO�VFULSWV�IRU�H[SRUWLQJ�VWLPXOXV�
YHFWRUV�WR�9+'/�DQG�9HULORJ��$OO�WKH�VFULSWV�SURGXFH�D�FRPSOHWH�HQWLW\�DUFKLWHFWXUH�RU�PRGXOH�WHVW�
EHQFK�WKDW�FDQ�EH�GLUHFWO\�FRPSLOHG�DQG�OLQNHG�LQWR�DQ�H[WHUQDO�VLPXODWRU��7KH�GLIIHUHQFHV�EHWZHHQ�
WKH�IROORZLQJ�VFULSWV�DUH�

��9+'/�WUDQVSRUW��([SRUWV�VLJQDO�WUDQVLWLRQV�DV�VLPSOH�9+'/�WUDQVIHU�VWDWHPHQWV��

��9+'/�ZDLW��([SRUWV�VLJQDOV�XVLQJ�ZDLW�VWDWHPHQWV��

��9HULORJ��([SRUWV�VLJQDO�WUDQVLWLRQV�DV�VLJQDO�DVVLJQPHQW�VWDWHPHQWV�

,Q�RUGHU�IRU�D�VLJQDO
V�ZDYHIRUP�GDWD�WR�EH�H[SRUWHG�E\�WKH�9+'/�RU�9HULORJ�VFULSWV��WKH�VLJQDO�PXVW�
EH�GHFODUHG�DV�DQ�H[SRUW�VLJQDO�ZLWK�D�GLUHFWLRQ�RI�RXW��VKDUHG�RXWSXW��RXWSXW��RU�SHUVLVWHQW�RXWSXW���
$OVR��WKH�VLJQDO�W\SH�PXVW�EH�VHW�WR�PDWFK�WKH�PRGHO�ZKLFK�\RX�ZLOO�EH�WHVWLQJ��:KHQ�VLJQDOV�DUH�ILUVW�
DGGHG�WR�D�SURMHFW�WKH\�DUH�GHILQHG�DV�H[SRUW��ZLWK�D�GLUHFWLRQ�RI�RXW��DQG�D�VLJQDO�W\SH�RI�VWGBORJLF�
RU�ZLUH�

�7R�VHW�WKH�H[SRUW�SURSHUW\��GLUHFWLRQ��DQG�W\SH�RI�D�VLJQDO�

��'RXEOH�OHIW�FOLFN�RQ�D�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��

��&KHFN�WKH�([SRUW�6LJQDO�FKHFN�ER[�WR�LQGLFDWH�WKDW�WKLV�VLJQDO�VKRXOG�EH�LQFOXGHG�LQ�VWLPXOXV�
JHQHUDWLRQ�ILOHV�

��8VH�WKH�'LUHFWLRQ�GURS�GRZQ�OLVW�ER[�WR�GHWHUPLQH�ZKHWKHU�WKH�VLJQDO�LV�DQ�RXWSXW�RU�LQSXW�
VLJQDO��

��$Q\�RI�WKH�RXW�GLUHFWLRQV�LQGLFDWHV�WKDW�WKH�VLJQDO�LV�DQ�RXWSXW�RI�WKH�WHVW�EHQFK�DQG�DQ�
LQSXW�WR�WKH�FLUFXLW�XQGHU�WHVW��:DYHIRUP�LQIRUPDWLRQ�ZLOO�EH�JHQHUDWHG�IRU�WKH�RXWSXW�
VLJQDOV�



&KDSWHU�����6WLPXOXV�*HQHUDWLRQ������
��$Q\�RI�WKH�,Q�GLUHFWLRQV�LQGLFDWH�WKDW�WKH�VLJQDO�LV�D�UHVSRQVH�H[SHFWHG�IURP�WKH�PRGHO�
XQGHU�WHVW��2QO\�D�SRUW�VWDWHPHQW�ZLOO�EH�JHQHUDWHG�IRU�WKH�LQSXW�VLJQDOV��QR�ZDYHIRUP�
GDWD��

1RWH��7KH�VWLPXOXV�VFULSWV�GR�QRW�GLIIHUHQWLDWH�EHWZHHQ�WKH�GLIIHUHQW�W\SHV�RI�RXW�DQG�LQ�
GLUHFWLRQ�W\SHV��7KH�GLUHFWLRQ�W\SH�LV�RQO\�XVHG�E\�7HVW%HQFKHU�3UR�ZKHQ�JHQHUDWLQJ�
LQWHUDFWLYH�WHVW�EHQFKHV�

��8VH�HLWKHU�WKH�9+'/�RU�9HULORJ�W\SH�GURS�GRZQ�OLVW�ER[HV�WR�VHW�WKH�W\SH�RI�WKH�VLJQDO��7KH�
9+'/�OLVW�ER[�LV�DOVR�DQ�HGLW�ER[�LQ�ZKLFK�\RX�FDQ�HQWHU�8VHU�GHILQHG�W\SHV�

��8VH�WKH�1H[W�RU�3UHY�LRXV��EXWWRQV�WR�LQYHVWLJDWH�RWKHU�VLJQDOV�RU�FOLFN�2.�WR�FORVH�WKH�GLDORJ�

+RZ�GLIIHUHQW�LQIRUPDWLRQ�LV�([SRUWHG�WR�9+'/�DQG�9HULORJ�

��&ORFN�VLJQDOV�DUH�UHSUHVHQWHG�DV�UHSHDWLQJ�SURFHVVHV��

��6LJQDOV�DUH�H[SRUWHG�ZLWK�9+'/�DQG�9HULORJ�YDOXHV�WKDW�PRVW�FORVHO\�PDWFK�WKH�JUDSKLFDO�
VWDWH��<RX�FDQ�FKDQJH�WKH�VWDWH�YDOXH�PDSSLQJ�E\�HGLWLQJ�WKH�9+'/�RU�9HULORJ�SHUO�VFULSW�

��*URXS�%XVHV�DUH�H[SRUWHG�DV�VHYHUDO�VLJQDOV�ZKLFK�UHSUHVHQW�WKH�PHPEHU�VLJQDOV��7KHUH�LV�QR�
YHFWRU�WKDW�UHSUHVHQWV�WKH�EXV��

��9LUWXDO�%XVHV�DUH�H[SRUWHG�DV�YHFWRU�VLJQDOV��

��9LUWXDO�%XVHV�ZLWK�9LUWXDO�6WDWH�,QIRUPDWLRQ��$�VLJQDO�PDGH�XS�RI�YDOLG�VHJPHQWV�ODEHOHG�
ZLWK�YLUWXDO�VWDWH�LQIRUPDWLRQ�ZULWHV�WKH�YLUWXDO�VWDWH�LQIRUPDWLRQ�WR�WKH�H[SRUW�ILOH��LQVWHDG�
RI�WKH�YDOLG�VWDWH�YDOXH��7KLV�RQO\�ZRUNV�ZLWK�VLJQDOV�GUDZQ�ZLWK�YDOLG�VHJPHQWV�

+RZ�7R�$GG�9LUWXDO�6WDWH�LQIRUPDWLRQ�WR�D�VLJQDO��7KH�YLUWXDO�VWDWH�LQIRUPDWLRQ�LV�XVHG�WR�GHILQH�
YDOXHV�IRU�VLJQDOV�ZKRVH�W\SHV�GR�QRW�HDVLO\�PDWFK�WKH�JUDSKLFDO�VWDWH��)RU�H[DPSOH�D�VLJQDO�ZLWK�D�
W\SH�RI�LQWHJHU�RU�D�9+'/�XVHU�GHILQHG�HQXPHUDWHG�GDWD�W\SH�RI�0<&2/25�FDQQRW�EH�UHSUHVHQWHG�
ZLWK�WKH�VHYHQ�GUDZLQJ�VWDWHV�DYDLODEOH�LQ�WKH�SURJUDP��7R�DGG�YLUWXDO�VWDWH�LQIRUPDWLRQ�

��'RXEOH�&OLFN�RQ�D�YDOLG�VHJPHQW�WR�RSHQ�WKH�(GLW�%XV�6WDWH�GLDORJ�

��8VH�WKH�9LUWXDO�HGLW�ER[�WR�HQWHU�WKH�VWDWH�RI�WKH�VHOHFWHG�VLJQDO��

��,I�WKH�VWDWH�EHJLQV�ZLWK�¶E�RU�¶K��WKHQ�LW�ZLOO�EH�LQWHUSUHWHG�DV�D�ODQJXDJH�LQGHSHQGHQW�
ELQDU\�RU�KH[DGHFLPDO�YDOXH��7KH�VL]H�RI�WKH�EXV�LV�GHWHUPLQHG�IURP�WKH�6LJQDO�3URS�
HUWLHV�GLDORJ�%XV�06%�DQG�/6%��&KDSWHU�����0XOWL�ELW�6LPXODWLRQ��

��,I�WKH�VWDWH�GRHV�QRW�EHJLQ�ZLWK�¶E�RU�¶K�WKHQ�WKH�VWULQJ�LV�XVHG�ZLWKRXW�DQ\�WH[W�SURFHVV�
LQJ��

1RWH��7KH�YLUWXDO�VWDWH�ZLOO�RQO\�RYHUULGH�WKH�YDOXH�RI�D�YDOLG�VHJPHQW��7KH�RWKHU�JUDSK�
LFDO�VWDWHV�RYHUULGH�WKH�YLUWXDO�VWDWH�LQIRUPDWLRQ

��8VH�WKH�1H[W�RU�3UHY�EXWWRQV�WR�HGLW�RWKHU�VHJPHQWV�RQ�WKH�VDPH�VLJQDO�RU�FOLFN�2.�WR�FORVH�
WKH�GLDORJ��



������&KDSWHU�����6WLPXOXV�*HQHUDWLRQ
�����([SRUW�63,&(�6WLPXOXV

6LJQDOV�FDQ�QRZ�IXQFWLRQ�DV�YLUWXDO�'LJLWDO�7R�$QDORJ�&RQYHUWHUV�IRU�63,&(�H[SRUW��7KH�YROWDJH�
UDQJH�RI�WKH�'$&�VLJQDO�LV�VHW�E\�WKH�/RJLF�+LJK�DQG�/RJLF�/RZ�9ROWDJH�RI�WKH�VLJQDO��VHW�LQ�WKH�
DQDORJ�SURSHUWLHV�GLDORJ���7KH�RXWSXW�YDOXH�RI�WKH�'$&�VLJQDO�DW�D�JLYHQ�WLPH�LV�D�IXQFWLRQ�RI�WKH�
9LUWXDO�VWDWH�YDOXH�RI�WKH�VLJQDO�DQG�WKH�KLJK�DQG�ORZ�YROWDJH�OHYHOV�RI�WKH�VLJQDO��

,Q�WKH�VLPSOHVW�FDVH�RI�D���ELW�VLJQDO��06% ��DQG�/6% ����WKH�VLJQDO�RXWSXWV�WKH�KLJK�YROWDJH�ZKHQ�
LW�LV�DW���DQG�WKH�ORZ�YROWDJH�ZKHQ�LW�LV�DW����)RU�DQ���ELW�VLJQDO��WKH�RXWSXW�YROWDJH�ZRXOG�EH�WKH�ORZ�
YROWDJH�ZKHQ�WKH�YLUWXDO�VWDWH�LV���RU�WKH�KLJK�YROWDJH�ZKHQ�WKH�YLUWXDO�VWDWH�LV������$�YLUWXDO�VWDWH�RI�
����ZRXOG�RXWSXW�D�YROWDJH�DW�WKH�PLGSRLQW�EHWZHHQ�WKH�KLJK�DQG�ORZ�YROWDJH�OHYHOV�

7KH�ULVH�WLPH�DQG�IDOO�WLPH�SDUDPHWHUV�WRJHWKHU�ZLWK�WKH�ORJLF�VZLWFKLQJ�WKUHVKROGV�LQ�WKH�$QDORJ�
SURSHUWLHV�GLDORJ�FRQWURO�WKH�VOHZ�VSHHG�RI�WKH�'$&�DV�LW�VZLWFKHV�EHWZHHQ�VWDWHV�

7R�FKDQJH�WKH�$QDORJ�SURSHUWLHV�RI�D�VLJQDO�

��'RXEOH�FOLFN�RQ�WKH�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

��3UHVV�WKH�$QDORJ�3URSV�EXWWRQ�WR�RSHQ�WKH�$QDORJ�3URSHUWLHV�GLDORJ�

��(GLW�WKH�VHWWLQJV�WR�PDWFK�\RXU�ORJLF�IDPLO\�VSHFLILFDWLRQV�

��&KRRVH�2.�WR�FORVH�WKH�GLDORJ�

�����([SRUW�/LVW�RI�6XSSRUWHG�6LPXODWRUV�DQG�7HVW�(TXLSPHQW

:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�FDQ�JHQHUDWH�VWLPXOXV�ILOHV�IRU�PDQ\�GLIIHU�
HQW�VLPXODWRUV��6WLPXOXV�ILOH�JHQHUDWLRQ�LV�SHUIRUPHG�XVLQJ�WKH�([SRUW�!�([SRUW�6LJQDOV�DV�PHQX�
LWHP��1HZ�VLPXODWRU�VFULSWV�DUH�XSORDGHG�WR�6\QDSWL&$'
V�IWS�VLWH�DW�ZZZ�V\QFDG�FRP��7KH�IROORZ�
LQJ�VFULSWV�DUH�FXUUHQWO\�DYDLODEOH�

*HQHULF�6LPXODWLRQ�)RUPDWV�

��9+'/�WUDQVSRUW�WHVW�EHQFK���YKG��VDYHV�WKH�ZDYHIRUPV�WR�D�9+'/�WHVW�EHQFK�WKDW�XVHV�
D�VLQJOH�DVVLJQPHQW�VWDWHPHQW�IRU�HDFK�VLJQDO�

��9+'/�ZDLW�WHVW�EHQFK���YKG��VDYHV�WKH�ZDYHIRUPV�WR�D�9+'/�WHVW�EHQFK�WKDW�XVHV�DV�
VLJQPHQW�VWDWHPHQWV�VHSDUDWHG�E\�ZDLW�VWDWHPHQWV�

��9HULORJ���Y��VDYHV�WKH�ZDYHIRUPV�DV�9HULORJ�VWLPXOXV�VWDWHPHQWV��7KH�UHVXOWDQW�ILOH�FDQ�
EH�XVHG�WR�GULYH�9HULORJ�VLPXODWLRQV�

��63,&(�VRXUFHV���FLU��DQG���FLU�V�VDYHV�WKH�ZDYHIRUPV�LQ�D�IRUPDW�WKDW�FDQ�EH�UHDG�E\�
DOO�63,&(�VLPXODWRUV��7KH�HQWU\�ZLWK�WKH��V��LV�SHUIRUPHG�XVLQJ�D�3HUO�VFULSW�WKDW�FDQ�EH�
HGLWHG�E\�WKH�XVHU��7KH�3HUO�VFULSW�LV�VORZHU�WKHQ�WKH�RWKHU�HQWU\�

��$%(/�VWLPXOXV���DEY�V�VDYHV�ZDYHIRUPV�WR�DQ�$%(/�WHVW�EHQFK�



&KDSWHU�����6WLPXOXV�*HQHUDWLRQ������
6WDQGDUG�6LPXODWRU�)RUPDWV�

��$FFRODGH
V�3HDN9+'/�DQG�3HDN)3*$�SDFNDJHV�DUH�9+'/�VLPXODWRUV�WKDW�DFFHSW�HL�
WKHU�RI�WKH�WUDQVSRUW�RU�ZDLW�VWDWH�9+'/�WHVW�EHQFKHV��,QSXW�DOVR�VXSSRUWHG�

��$/7(5$�9HFWRU�)RUPDW���YHF��VDYHV�ZDYHIRUPV�WR�D�IRUPDW�XVHG�E\�WKH�$OWHUD�0D[�
3OXV,,�VLPXODWRU�

��0HQWRU�4XLFN6LP�,,���I��VDYHV�WKH�ZDYHIRUPV�LQWR�D�IRUFH�ILOH�WKDW�FDQ�EH�UHDG�E\�0HQ�
WRU
V�4XLFN6LP�,,�VLPXODWRU��

��0LQF�3/'�'HVLJQHU��VWP��VDYHV�ZDYHIRUPV�LQWR�D�IRUPDW�WKDW�FDQ�EH�XVHG�E\�0LQF
V�
3/'�'HVLJQHU�SDFNDJH�

��0RGHOVLP�)RUFH�)LOH���VLP��VDYHV�ZDYHIRUPV�LQWR�D�IRUFH�ILOH�WKDW�FDQ�GULYH�VLJQDOV�LQ�
0RGHO�7HFK
V�0RGHOVLP�VLPXODWRU�

��2U&$'�VLPXODWLRQ�LV�D�9+'/�VLPXODWRU�DQG�DFFHSWV�HLWKHU�WKH�WUDQVSRUW�RU�ZDLW�VWDWH�
9+'/�WHVW�EHQFKHV�

��63,&(�GLJLWDO���IVW��VDYHV�WKH�ZDYHIRUPV�LQWR�363,&(�GLJLWDO�IRUPDW�
��9+'/�:DYHV�9HFWRU�ILOH���YHF��:DYHV�VWLPXOXV�VWDQGDUG�IRU�9+'/��
��:RUNYLHZ�&0'���FPG��VDYHV�WKH�ZDYHIRUPV�LQ�D�IRUPDW�WKDW�FDQ�EH�UHDG�E\�9LHZORJ�
LF
V�:RUNYLHZ�VLPXODWRU��,QSXW�DOVR�VXSSRUWHG�

��;LOLQ[�$OGHF�2UELW���DVF��VDYHV�WKH�ZDYHIRUPV�LQ�WKH�IRUPDW�XVHG�E\�WKH�;LOLQ[�)RXQ�
GDWLRQ�'HVLJQ�.LW�VLPXODWRU��$OGHF��DQG�2UELW
V�$6,&�WHVW�YHFWRU�IRUPDW�

7HVW�(TXLSPHQW�)RUPDWV�

��+3�3DWWHUQ�*HQHUDWRU��GLVN���KSG��H[SRUWV�ZDYHIRUPV�FRPSDWLEOH�ZLWK�+3�GLJLWDO�SDW�
WHUQ�JHQHUDWRUV�LQFOXGLQJ�WKH�+3������$���8VH�WKLV�HQWU\�LI�\RX�DUH�JRLQJ�WR�XVH�WKH��ORDG��
FRPPDQG��'HWDLOHG�LQVWUXFWLRQV�DUH�DYDLODEOH�RQ�OLQH�DW�ZZZ�V\QFDG�FRP�KSGHWDLO�KWP

��+3�3DWWHUQ�*HQHUDWRU��EXV���KSG��H[SRUWV�ZDYHIRUPV�FRPSDWLEOH�ZLWK�+3�GLJLWDO�SDW�
WHUQ�JHQHUDWRUV�LQFOXGLQJ�WKH�+3������$���8VH�WKLV�HQWU\�LI�\RX�DUH�JRLQJ�WR�XVH�WKH�+3,%�
EXV�WR�ORDG�ILOH�LQWR�WKH�3DWWHUQ�*HQHUDWRU�

��67,/�7HVW�9HFWRUV��VWO�V�JHQHUDWHV�WHVW�EHQFKHV�LQ�,(((�6WDQGDUG�3�����6WDQGDUG�7HVW�
,QWHUIDFH�/DQJXDJH�

�����([SRUWLQJ�+3�3DWWHUQ�*HQHUDWRU�6WLPXOXV

6LQFH�H[SRUW�VFULSWV�SURGXFH�ILOHV�WKDW�DUH�FRPSDWLEOH�ZLWK�VLPXODWRUV�RU�WHVW�HTXLSPHQW��QRW�DOO�RE�
MHFWV�RU�VLJQDO�WUDQVLWLRQV�UHVXOW�LQ�VWLPXOXV�HYHQWV��0DQ\�VFULSWV�VDPSOH�VLJQDOV�EDVHG�RQ�D�FORFN�VLJ�
QDO��6RPHWLPHV�0DUNHUV�RU�RWKHU�REMHFWV�DUH�XVHG�WR�JHQHUDWH�VSHFLDO�FRGH�LQ�WKH�VWLPXOXV�ILOHV��,Q�
JHQHUDO��VWLPXOXV�YHFWRUV�ZLOO�QRW�EH�JHQHUDWHG�DIWHU�DQ�(QG�'LDJUDP�0DUNHU�LV�HQFRXQWHUHG�

+3�3DWWHUQ�*HQHUDWRU��GLVN���KSG��DQG�+3�3DWWHUQ�*HQHUDWRU��EXV���KSG��VFULSWV�IRU�WKH�+3�
�����$��7KH�PRVW�FXUUHQW�DQG�GHWDLOHG�LQVWUXFWLRQV�FDQ�EH�IRXQG�RQ�OLQH�DW�ZZZ�V\QFDG�FRP�KS�
GHWDLO�KWP��%HORZ�DUH�WKH�EDVLF�LQVWUXFWLRQV�IRU�GUDZLQJ�D�WLPLQJ�GLDJUDP�WKDW�ZLOO�JHQHUDWH�D�YDOLG�
+3�3DWWHUQ�*HQHUDWRU�ILOH�EXW�PD\�QRW�FRQWDLQ�WKH�ODWHVW�LQIRUPDWLRQ��7KH�IROORZLQJ�REMHFWV�PXVW�EH�
LQFOXGHG�LQ�\RXU�WLPLQJ�GLDJUDP�



������&KDSWHU�����6WLPXOXV�*HQHUDWLRQ
��$�VDPSOLQJ�FORFN�DQG�XVHU�FUHDWHG�VLJQDOV��6LJQDOV�DUH�VDPSOHG�XVLQJ�WKH�ILUVW�FORFN�LQ�WKH�
WLPLQJ�GLDJUDP��$OO�VLJQDOV�DUH�VDPSOHG�DW�WLPH�]HUR�DQG�RQ�HDFK�ULVLQJ�HGJH�RI�WKH�VDPSOH�
FORFN��&ORFNV�DUH�QRW�H[SRUWHG�WR�WKH�3DWWHUQ�*HQHUDWRU�ILOH��

��$W�OHDVW�RQH�GRFXPHQWDWLRQ�PDUNHU��7KH�ILUVW�GRFXPHQWDWLRQ�PDUNHU�IRXQG�LQ�WKH�WLPLQJ�GL�
DJUDP�JHQHUDWHV�WKH�0�FRGH�OLQH��ZKLFK�GHQRWHV�WKH�EHJLQQLQJ�RI�WKH�PDLQ�VHTXHQFH��VHS�
DUDWLQJ�WKH�LQLWLDOL]DWLRQ�VHFWLRQ�IURP�WKH�PDLQ���,I�QR�GRFXPHQWDWLRQ�PDUNHU�LV�SUHVHQW��WKH�
0�FRGH�LV�JHQHUDWHG�DXWRPDWLFDOO\�DQG�SODFHG�DW�WKH�EHJLQQLQJ�RI�WKH�GDWD��MXVW�DIWHU�
9(&7���7KXV��RQO\�PDLQ�VHTXHQFHV�ZLOO�DSSHDU��L�H���QR�LQLWLDO�VHTXHQFHV���

7LSV�DQG�VXJJHVWLRQV�IRU�PDNLQJ�YDOLG�ILOHV�

��6LQJOH�ELW�VLJQDO�VWDWHV�VKRXOG�EH�GUDZQ�ZLWK�RQO\�KLJK�DQG�ORZ�VHJPHQWV��9LUWXDO�EXVHV�FDQ�
FRQWDLQ�9DOLG�VHJPHQWV�ZLWK�YLUWXDO�YDOXHV�WKDW�FRQYHUW�WR�KLJK�DQG�ORZ�VHJPHQWV��,QYDOLG��
7ULVWDWH��DQG�HPSW\�9DOLG�VHJPHQWV�DUH�QRW�VXSSRUWHG�E\�WKH�+3�����$�DQG�JHQHUDWH�DQ�
HUURU�PHVVDJH�GXULQJ�H[SRUW��

��7KH�VWDWH�RI�HDFK�VLJQDO�LV�FRQYHUWHG�LQWR�D�KH[DGHFLPDO�QXPEHU�DQG�ZULWWHQ�WR�WKH�ILOH��

��7KH�HQG�RI�WKH�WLPLQJ�GLDJUDP�LV�GHWHUPLQHG�E\�WKH�ODVW�HGJH�RI�WKH�ORQJHVW�GUDZQ�VLJQDO�RU�E\�
DQ�(QG�'LDJUDP�0DUNHU��\RX�PXVW�VWLOO�KDYH�DW�OHDVW�RQH�GRFXPHQWDWLRQ�PDUNHU�LQ�DG�
GLWLRQ�WR�DQ\�(QG�'LDJUDP�0DUNHU�WKDW�\RX�DGG���,I�D�VLJQDO�HQGV�HDUO\��LWV�ODVW�VWDWH�YDOXH�
LV�XVHG�XQWLO�WKH�HQG�RI�WKH�WLPLQJ�GLDJUDP��

��7KHUH�LV�D�OLPLW�RI�����VLJQDOV�SHU�VWLPXOXV�ILOH��DQG�D�*URXS�%XV�OLPLW�RI����VLJQDOV�SHU�EXV��
7KHVH�OLPLWV�DUH�VHW�E\�WKH�+3�����$�SDWWHUQ�JHQHUDWRU�

��7KH�%XV�DQG�'LVN�YHUVLRQV�JHQHUDWH�EDVLFDOO\�WKH�VDPH�FRGH��7KH�RQO\�GLIIHUHQFH�LV�WKDW�WKH�
9(&7�FRGH�IRU�WKH�%XV�YHUVLRQ�FRQWDLQV�DGGLWLRQDO�LQIRUPDWLRQ�

��/$%(/�FRGHV�DUH�JHQHUDWHG�IRU�YLUWXDO�EXVHV�DQG�VLQJOH�ELW�VLJQDOV�

�����([SRUWLQJ�$/7(5$�6WLPXOXV

6LQFH�H[SRUW�VFULSWV�SURGXFH�ILOHV�WKDW�DUH�FRPSDWLEOH�ZLWK�VLPXODWRUV�RU�WHVW�HTXLSPHQW��QRW�DOO�RE�
MHFWV�RU�VLJQDO�WUDQVLWLRQV�UHVXOW�LQ�VWLPXOXV�HYHQWV��0DQ\�VFULSWV�VDPSOH�VLJQDOV�EDVHG�RQ�D�FORFN�VLJ�
QDO��6RPHWLPHV�0DUNHUV�RU�RWKHU�REMHFWV�DUH�XVHG�WR�JHQHUDWH�VSHFLDO�FRGH�LQ�WKH�VWLPXOXV�ILOHV��,Q�
JHQHUDO��VWLPXOXV�YHFWRUV�ZLOO�QRW�EH�JHQHUDWHG�DIWHU�DQ�(QG�'LDJUDP�0DUNHU�LV�HQFRXQWHUHG�

$/7(5$�9HFWRU�)RUPDW���YHF��VDYHV�ZDYHIRUPV�WR�D�IRUPDW�XVHG�E\�WKH�$OWHUD�0D[�3OXV,,�VLP�
XODWRU�

��7KH�WLPLQJ�GLDJUDP�PXVW�KDYH�DW�OHDVW�RQH�FORFN�DQG�RQH�RU�PRUH�VLJQDOV�ZLWK�ZDYHIRUPV�

��$OO�VLJQDOV�DUH�VDPSOHG�DW�WLPH���DQG�RQ�HDFK�ULVLQJ�HGJH�RI�WKH�VDPSOH�FORFN��7KH�HQG�RI�WKH�
GLDJUDP�LV�GHWHUPLQHG�E\�WKH�ODWHVW�WLPH�RI�DQ\�GUDZQ�VLJQDO�RU�DQ�(QG�'LDJUDP�0DUNHU��,I�
D�VLJQDO�HQGV�HDUO\��LWV�ODVW�VWDWH�YDOXH�LV�XVHG�XQWLO�WKH�HQG�RI�WKH�WLPLQJ�GLDJUDP�



&KDSWHU�����6WLPXOXV�*HQHUDWLRQ������
��7KH�IROORZLQJ�WDEOH�GHVFULEHV�KRZ�:DYH)RUPHU�VLJQDOV�DUH�WUDQVODWHG�LQWR�$OWHUD�6WLPXOXV�
ILOHV��

��'UDZ�VLQJOH�ELW�VLJQDOV�XVLQJ�KLJK��ORZ��DQG�LQYDOLG�VHJPHQWV��'UDZ�PXOWL�ELW�VLJQDOV�ZLWK�YDO�
LG�VHJPHQWV�ZLWK�YLUWXDO�GDWD�WKDW�WUDQVODWHV�LQWR�KLJK�DQG�ORZ�YDOXHV�

7R�XVH�DQ�DOWHUD�YHF�ILOH��

���,QVLGH�0D[�3OXV,,��UXQ�WKH�VLPXODWRU��FKRRVH�0D[�SOXV,,?6LPXODWRU�PHQX��WR�RSHQ�WKH�6LP�
XODWRU�GLDORJ�

���'RXEOH�FOLFN�RQ�WKH�ILOH�OLVWHG�DV�WKH�6LPXODWLRQ�,QSXW���VFI�WR�RSHQ�WKH�,QSXWV�2XWSXWV�GLDORJ�

���(QWHU�WKH�QDPH�RI�WKH�YHF�ILOH�WKDW�\RX�JHQHUDWHG�ZLWK�:DYH)RUPHU�3UR�LQWR�WKH�,QSXW���VFI�
RU��YHF��HGLW�ER[�

���&OLFN�2.�WR�FORVH�WKH�,QSXWV�2XWSXWV�GLDORJ�

���&OLFN�WKH�6WDUW�EXWWRQ�LQ�WKH�6LPXODWRU�GLDORJ��7KLV�SHUIRUPV�D�VLPXODWLRQ�DQG�FUHDWHV�DQ�6&)�
ILOH��7KH�6&)�ILOH�LV�WKH�JUDSKLFDO�ZDYHIRUP�UHSUHVHQWDWLRQ�XVHG�E\�$OWHUD��)URP�LQVLGH�$O�
WHUD
V�:DYHIRUP�HGLWRU�\RX�FDQ�DGG�QRGHV��VLJQDOV��WR�YLHZ�EXULHG�DQG�RXWSXW�ZDYHIRUPV�

���1RWH��7KH�VHFRQG�WLPH�\RX�VLPXODWH��WKH�0D[�3OXV�,,�VLPXODWRU�LV�JRLQJ�WR�XVH�WKH��VFI�ILOH�
LW�FUHDWHG�IURP�WKH�ILUVW�VLPXODWLRQ��<RX�PXVW�H[SOLFLWO\�FKRRVH�WKH�YHF�ILOH�HDFK�WLPH�\RX�
PDNH�ZDYHIRUP�FKDQJHV�XVLQJ�:DYH)RUPHU�

�����([SRUWLQJ�67,/�7HVW�9HFWRUV

6LQFH�H[SRUW�VFULSWV�SURGXFH�ILOHV�WKDW�DUH�FRPSDWLEOH�ZLWK�VLPXODWRUV�RU�WHVW�HTXLSPHQW��QRW�DOO�RE�
MHFWV�RU�VLJQDO�WUDQVLWLRQV�UHVXOW�LQ�VWLPXOXV�HYHQWV��0DQ\�VFULSWV�VDPSOH�VLJQDOV�EDVHG�RQ�D�FORFN�VLJ�
QDO��6RPHWLPHV�0DUNHUV�RU�RWKHU�REMHFWV�DUH�XVHG�WR�JHQHUDWH�VSHFLDO�FRGH�LQ�WKH�VWLPXOXV�ILOHV��,Q�
JHQHUDO��VWLPXOXV�YHFWRUV�ZLOO�QRW�EH�JHQHUDWHG�DIWHU�DQ�(QG�'LDJUDP�0DUNHU�LV�HQFRXQWHUHG�

67,/�7HVW�9HFWRUV��VWO��JHQHUDWHV�WHVW�EHQFKHV�LQ�,(((�6WDQGDUG�3�����6WDQGDUG�7HVW�,QWHUIDFH�
/DQJXDJH�

��7KH�WLPLQJ�GLDJUDP�PXVW�KDYH�DW�OHDVW�RQH�FORFN�DQG�RQH�RU�PRUH�VLJQDOV�ZLWK�ZDYHIRUPV�

:DYH)RUPHU�6LJQDOV $OWHUD�6WLPXOXV

6,*B'5,9,1*�LV�D�VLQJOH�ELW�
VLJQDO�ZLWK�GLUHFWLRQ�RI�RXW

,1387�6,*B'5,9,1*�

6,*B5(68/7�LV�D�VLQJOH�ELW�
VLJQDO�ZLWK�GLUHFWLRQ�RI�LQSXW

287387�6,*B5(68/7�

WLFNHW>���@�LV�D���ELW�VLJQDO�ZLWK�
GLUHFWLRQ�RI�RXW

*5283�&5($7(�WLFNHW>����@� �WLFNHW��WLFNHW��WLFNHW��WLFNHW��



������&KDSWHU�����6WLPXOXV�*HQHUDWLRQ
��6LJQDOV�DUH�VDPSOHG�XVLQJ�WKH�ILUVW�FORFN�LQ�WKH�WLPLQJ�GLDJUDP��1RUPDOO\�WKH�ULVLQJ�HGJH�RI�
WKH�FORFN�LV�XVHG�DV�WKH�VDPSOLQJ�WLPH��+RZHYHU��LI�WKH�FORFN
V�LQYHUW�SURSHUW\�LV�FKHFNHG�
WKHQ�WKH�IDOOLQJ�HGJH�LV�XVHG�DV�WKH�VDPSOLQJ�WLPH��7KH�FORFN
V�SHULRG�SURSHUW\�VHWV�WKH�
:DYHIRUP�7DEOH�3HULRG�LQ�WKH�67,/�ILOH�

��,Q�WKH�6LJQDO*URXSV�VHFWLRQ�RI�WKH�67,/�ILOH��D�JURXS�FDOOHG�$//�LV�GHILQHG�DV�

$//� �HDFK�LQSXW�VLJQDO��EODFN����HDFK�RXWSXW�VLJQDO��EOXH����HDFK�EL�GLUHFWLRQDO�LQRXW�
VLJQDO��EODFN�DQG�EOXH�

��$�ZDYHIRUP�YHFWRU�$//�LV�JHQHUDWHG�IRU�HDFK�VDPSOLQJ�WLPH�RI�WKH�FORFN��

��6LJQDOV�DUH�VDPSOHG�IURP�WLPH���WR�WKH�ODVW�VLPXODWLRQ�WLPH��7KH�ODVW�VLPXODWLRQ�WLPH�LV�GHWHU�
PLQHG�E\�WKH�ILUVW�(QG�'LDJUDP�0DUNHU�LQ�WKH�GLDJUDP��,I�WKHUH�DUH�QR�HQG�GLDJUDP�PDUNHUV��
WKHQ�WKH�ODVW�VLPXODWLRQ�WLPH�GHIDXOWV�WR�WKH�WLPH�RI�WKH�ODVW�GUDZQ�VLJQDO�HYHQW�LQ�WKH�GLD�
JUDP��

��,I�D�VLJQDO�HQGV�HDUO\�DQG�WKHUH�LV�QR�HYHQW�DW�WKH�FXUUHQW�VDPSOLQJ�WLPH��WKHQ�WKH�VWDWH�DW�WKDW�
WLPH�LV�UHFRUGHG�DV�µ3¶�IRU�LQSXW��EODFN��VLJQDOV�RU�µ;¶�IRU�RXWSXW��EOXH��VLJQDOV�

��7KH�QDPHV�RI�WKH�7LPLQJ��3DWWHUQ�%XUVW��DQG�3DWWHUQ�VHFWLRQV�FDQ�EH�FKDQJHG�E\�HGLWLQJ�WKH�
ILUVW�WKUHH�YDULDEOHV�LQ�WKH�VWLO�HSO�ILOH��

1RWH��7KH�GHILQLWLRQV�RI�LQSXW�DQG�RXWSXW�DUH�H[DFWO\�RSSRVLWH�LQ�WKH�:DYH)RUPHU�3UR�DQG�WKH�
67,/�ODQJXDJH��7KLV�LV�EHFDXVH�HDFK�IRUPDW�GHILQHV�ZDYHIRUP�GLUHFWLRQ�LQ�WHUPV�RI�ZKDW�
LV�PRVW�LPSRUWDQW�WR�WKH�IRUPDW��)RU�H[DPSOH��WKH�67,/�ODQJXDJH�GHILQHV�ZDYHIRUP�GLUHF�
WLRQ�LQ�WHUPV�RI�WKH�WHVWHU��LQSXWV�GULYH�WKH�WHVWHU��RXWSXWV�DUH�JHQHUDWHG�E\�WKH�WHVWHU���:DYH�
)RUPHU�GHILQHV�ZDYHIRUP�GLUHFWLRQ�LQ�WHUPV�RI�WKH�JHQHUDWHG�WHVW�EHQFK��LQSXWV�FRPH�IURP�
WKH�GHYLFH�XQGHU�WHVW��RU�WHVWHU��DQG�RXWSXWV�DUH�JHQHUDWHG�E\�WKH�WHVW�EHQFK�DQG�GULYH�WKH�
WHVWHU����7KH�:DYH)RUPHU�67,/�GRFXPHQWDWLRQ�XVHV�LQSXW�RXWSXW�DV�GHILQHG�E\�67,/��DQG�
DOVR�WKH�FRORU�WKDW�WKH�ZDYHIRUPV�DSSHDU�LQ�:DYH)RUPHU�LQSXW��EODFN��DQG�RXWSXW��EOXH���
*HQHUDO�:DYH)RUPHU�3UR�GRFXPHQWDWLRQ�XVHV�WKH�QRUPDO�:DYH)RUPHU�GHILQLWLRQV�

��7KH�QDPLQJ�FRQYHQWLRQV�IRU�UHSUHVHQWLQJ�WKH�VLJQDO�VWDWHV�DUH�

,QSXW�6LJQDOV��EODFN������

��
�
� !�
)RUFH8S
��:DYHUIRUP��KLJK�VWDWH��
��
�
� !�
)RUFH'RZQ
��:DYHUIRUP��ORZ�VWDWH��
��
1
� !�
)RUFH8QNQRZQ
��:DYHUIRUP��YDOLG�RU�LQYDOLG�VWDWH��
��
3
� !�
)RUFH3ULRU
��:DYHUIRUP��XQNQRZQ�VWDWH��
��
=
� !�
)RUFH2II
��:DYHIRUP��WUL�VWDWH��

2XWSXW�6LJQDOV��EOXH����

��
+
� !�
&RPSDUH+LJK
��:DYHIRUP��KLJK�VWDWH��
��
/
� !�
&RPSDUH/RZ
��:DYHUIRUP��ORZ�VWDWH��
��
;
� !�
&RPSDUH8QNQRZQ
��:DYHUIRUP��YDOLG��LQYDOLG�RU�XQNQRZQ�VWDWH��
��
7
� !�
&RPSDUH=
��:DYHUIRUP��WUL�VWDWH��



&KDSWHU�����6WLPXOXV�*HQHUDWLRQ������
,Q2XWSXW�VLJQDOV��EODFN�DQG�EOXH����,QSXW�DQG�2XWSXW�VLJQDOV�UHSUHVHQWDWLRQ�

�����,QVWUXFWLRQV�IRU�,PSRUWLQJ�:DYHIRUPV

7R�LPSRUW�ZDYHIRUPV�IURP�RWKHU�IRUPDWV�

��&KRRVH�WKH�([SRUW�!�,PSRUW�7LPLQJ�'LDJUDP�)URP�PHQX�RSWLRQ��7KLV�RSHQV�D�VSHFLDO�YHU�
VLRQ�RI�WKH�2SHQ�7LPLQJ�'LDJUDP�GLDORJ�WKDW�UHPHPEHUV�WKH�W\SH�RI�WKH�ODVW�ILOH�LPSRUWHG

��'HWHUPLQH�WKH�W\SH�RI�VFULSW�XVLQJ�WKH�)LOHV�RI�W\SH�OLVW�ER[�LQ�WKH�ORZHU�OHIW�FRUQHU�RI�WKH�2SHQ�
GLDORJ��:KHQ�RSHQLQJ��WKH�ILOH�IRUPDW�LV�DXWRPDWLFDOO\�GHWHFWHG�IRU�VRPH�IRUPDWV�XVLQJ�ILOH�
FRQWHQWV��EXW�LW�LV�EHVW�WR�XVH�)LOHV�RI�W\SH�WR�VSHFLI\�D�SDUWLFXODU�ILOH�IRUPDW�

��6HOHFW�D�ILOH�DQG�FOLFN�WKH�2SHQ�EXWWRQ��:DYH)RUPHU�3UR�ZLOO�XVH�WKH�XVHU�VHOHFWHG�VFULSW�WR�
LQWHUSUHW�WKH�ILOH�DQG�EXLOG�DQG�GLVSOD\�D�WLPLQJ�GLDJUDP��7KH�UHVXOWDQW�WLPLQJ�GLDJUDP�FDQ�
EH�VDYHG�LQ�DQ\�IRUPDW�LQFOXGLQJ�WKH��WLP�SURMHFW�IRUPDW�

�����,PSRUW�/LVW�RI�6XSSRUWHG�6LPXODWRUV�DQG�7HVW�(TXLSPHQW

:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�FDQ�LPSRUW�ZDYHIRUP�GDWD�IURP�VHYHUDO�
VLPXODWRUV�DQG�SLHFHV�RI�WHVW�HTXLSPHQW��7KH�LPSRUWLQJ�RI�ZDYHIRUP�GDWD�LV�DFFRPSOLVKHG�LQ�WKH�)LOH�
2SHQ�GLDORJ�E\�VHOHFWLQJ�WKH�FRUUHFW�IRUPDW�XVLQJ�WKH�)LOHV�RI�7\SH�OLVW�ER[��7KH�IROORZLQJ�VFULSWV�
DUH�VXSSRUWHG��

6WDQGDUG�)RUPDWV�

��9HULORJ�&KDQJH�'XPS���YFG��UHDGV�ZDYHIRUPV�JHQHUDWHG�E\�9HULORJ�VLPXODWRUV�
��7HVW�9HFWRU�6SUHDGVKHHW��W[W��UHDGV�ZDYHIRUPV�JHQHUDWHG�LQVLGH�VSUHDGVKHHWV�
��;LOLQ[�$OGHF�:DYHV�9HFWRUV���YHF��UHDGV�ZDYHIRUPV�JHQHUDWHG�E\�VLPXODWRUV�WKDW�VXS�
SRUW�WKH�9+'/�:DYHV�IRUPDW�

7HVW�(TXLSPHQW�

��+3�/RJLF�$QDO\]HU���KSO��UHDGV�GDWD�ILOHV�FDSWXUHG�E\�+3�ORJLF�DQDO\]HUV��+3�����&�
DQG����'�EHQFKWRS�ORJLF�DQDO\]HUV��+3������%�DQG������&�ORJLF�DQDO\VLV�V\VWHP��+3�
�����$�������'��DQG������'�VWDWH�WLPLQJ�FDUG��LQ�DGGLWLRQ�WR�RWKHU�+3�WLPLQJ�PRGXOHV�

��3RGDO\]HU�'DWD���GDW��DFFHSWV�ZDYHIRUP�ILOHV�FDSWXUHG�E\�%RXOGHU�&UHHN�(QJLQHHULQJ
V�
3&�EDVHG�ORJLF�DQDO\]HU��WKH�3RG�$�/\]HU�

6LPXODWRUV�

��$FFRODGH�9+'/���DZI��UHDGV�ZDYHIRUPV�JHQHUDWHG�E\�$FFRODGH�'HVLJQ�$XWRPDWLRQ¶V�
3HDN9+'/�DQG�3HDN)3*$�VLPXODWRUV�

��$GYDQFHG�3/'��ZYI��UHDGV�ZDYHIRUPV�JHQHUDWHG�E\�3URWHO�7HFKQRORJ\
V�$GYDQFHG�
3/'�VLPXODWRU�

��'HVLJQ:RUNV���WLP��DFFHSWV�ZDYHIRUP�ILOHV�JHQHUDWHG�E\�&DSLODQR�&RPSXWLQJ
V�
'HVLJQ:RUNV
�JDWH�OHYHO�VLPXODWRU�



������&KDSWHU�����6WLPXOXV�*HQHUDWLRQ
��6SHHG:DYH���YZI��UHDGV�ZDYHIRUPV�JHQHUDWHG�E\�9LHZORJLF
V�6SHHG:DYH�9+'/�VLP�
XODWRU�

��6SHHG:DYH���YFG��UHDGV�ZDYHIRUPV�JHQHUDWHG�E\�9LHZORJLF
V�6SHHG:DYH�9+'/�VLP�
XODWRU�

��:RUNYLHZ�:)0���ZIP��DFFHSWV�ZDYHIRUP�ILOHV�SURGXFHG�E\�9LHZORJLF
V�9LHZVLP�
VLPXODWRU�

��;LOLQ[�$OGHF�:DYHV�9HFWRUV���YHF��DFFHSWV�9+'/�:DYHV�ILOHV�JHQHUDWHG�IURP�DQ\�
FRPSDWLEOH�VLPXODWRU�LQFOXGLQJ�WKH�)RXQGDWLRQ�VHULHV�VLPXODWRUV�RIIHUHG�E\�$OGHF�DQG�
;LOLQ[�

7LPLQJ�'LDJUDP�)RUPDWV�

��7LPLQJ�3URMHFW���WLP��VLJQDOV�DQG�SDUDPHWHUV�IURP�6\QDSWL&$'�SURGXFWV�LQFOXGLQJ�
7LPLQJ�'LDJUDPPHU�3UR��:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR��7R�LQ�
VXUH�ILOH�FRPSDWLELOLW\��RSHQ�ILOHV�FUHDWHG�ZLWK�SURGXFWV�RI�WKH�VDPH�RU�HDUOLHU�YHUVLRQ�
QXPEHU�

��7'0/���WGPO��WGP��RSHQV�WLPLQJ�GLDJUDPV�DQG�WLPLQJ�SDUDPHWHU�WDEOHV�FUHDWHG�LQ�WKH�
LQGXVWU\�VWDQGDUG�RQ�OLQH�GDWD�VKHHW�IRUPDW�7'0/�

��&KURQRORJ\���WG��DFFHSWV�WLPLQJ�GLDJUDP�ILOHV�IURP�&KURQRORJ\
V��WLPLQJ�GLDJUDP�HGL�
WRU�

��7H[W�)UHH�3DUP���W[W��OLEUDULHV�VDYHG�LQ�WKH�VWDQGDUG�VSUHDGVKHHW�FRPSDWLEOH�ILOH�IRUPDW��
FRPPD�DQG�WDE�VHSDUDWHG�WH[W�ILOHV�WKDW�FRQWDLQ�D�KHDGHU��ILUVW�OLQH�PXVW�EH��1$0(��0,1��
0$;��&200(17����7KLV�LV�DOVR�FRPSDWLEOH�ZLWK�&KURQRORJ\��OLEUDU\�ILOHV��IRUPXODV�
DUH�RQO\�VXSSRUWHG�LQ�WKH�WG�ILOHV��

��7H[W�)UHH�3DUP���W[W��VDYHV�MXVW�WKH�IUHH�SDUDPHWHUV�LQ�D�VSUHDGVKHHW�FRPSDWLEOH�IRUPDW��
FRPPD�RU�WDE�VHSDUDWHG�ZLWK�D�KHDGHU��ILUVW�OLQH�PXVW�EH��1$0(��0,1��0$;��&20�
0(17����7KLV�LV�WKH�VWDQGDUG�ZD\�WR�PDNH�D�OLEUDU\�ILOH��7KLV�LV�DOVR�FRPSDWLEOH�ZLWK�
&KURQRORJ\��OLEUDU\�ILOHV��IRUPXODV�DUH�RQO\�VXSSRUWHG�LQ�WKH�WG�ILOHV��

��)UHH�3DUP���IS��IUHH�SDUDPHWHUV�VDYHG�LQ�WKH�7LPLQJ�3URMHFW�)LOH�)RUPDW��8VXDOO\�D�OL�
EUDU\�ILOH�

������,PSRUW�IURP�6SUHDGVKHHWV

:KHQ�\RXU�DSSOLFDWLRQ�UHTXLUHV�D�ODUJH�QXPEHU�RI�ZDYHIRUPV�WKDW�F\FOH�EHWZHHQ�GLIIHUHQW�PRGHV��LW�
PD\�EH�HDVLHU�WR�JHQHUDWH�WKH�ZDYHIRUPV�IURP�OLVWV�RI�YHFWRU�VWDWH�YDOXHV�UDWKHU�WKDQ�GUDZLQJ�HDFK�
ZDYHIRUP��<RX�FDQ�GR�WKLV�E\�XVLQJ�D�FRPPHUFLDOO\�DYDLODEOH�VSUHDGVKHHW�RU�D�WH[W�HGLWRU�WR�SURGXFH�
ZDYHIRUP�ILOHV�WKDW�DUH�FRPSDWLEOH�ZLWK�WKH�:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�
7HVW�9HFWRU�6SUHDGVKHHW�IRUPDW��

:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�XVH�D�YHU\�IOH[LEOH�VSUHDGVKHHW�IRUPDW�WKDW�
GHVFULEHV�WKH�ZDYHIRUP
V�VWDWH�YDOXHV��7KLV�LQIRUPDWLRQ�LV�RUJDQL]HG�LQWR�GLIIHUHQW�VHFWLRQV��HDFK�
VHFWLRQ�GHVFULELQJ�D�GLIIHUHQW�W\SH�RI�VLJQDO��VXFK�DV�D�FORFN�RU�ELW�YHFWRU��$�VLQJOH�VSUHDGVKHHW�PD\�
FRQWDLQ�PDQ\�VHFWLRQV��DQG�HDFK�VHFWLRQ�PD\�FRQWDLQ�RQH�RU�PRUH�VLJQDOV��7KH�ILOH�EHJLQV�ZLWK�D�IUHH�
IRUPDWWHG�KHDGHU��IROORZHG�E\�DQ\�QXPEHU�RI�VHFWLRQV�DQG�FRPPHQWV��

7R�H[SRUW�IURP�\RXU�VSUHDGVKHHW�SURJUDP�



&KDSWHU�����6WLPXOXV�*HQHUDWLRQ������
��,QVLGH�WKH�VSUHDGVKHHW�SURJUDP��VDYH�\RXU�WHVW�YHFWRU�ILOH�DV�D�WDE�GHOLPLWHG�WDEOH�

1RWH�IRU�([FHO�XVHUV��<RX�PXVW�VKXW�GRZQ�([FHO�DIWHU�VDYLQJ�WKH�ILOH�DV�([FHO�GRHVQ
W��VKDUH��
WKH�ILOH�LI�LW�LV�VWLOO�RSHQ�

7R�LPSRUW�LQWR�:DYH)RUPHU��9HUL/RJJHU��RU�7HVW%HQFKHU�3UR�

��&KRRVH�WKH�)LOH�!�2SHQ�PHQX�RSWLRQ��7KLV�EULQJV�XS�WKH�2SHQ�)LOH�GLDORJ�

��6HOHFW�7HVW�9HFWRU�6SUHDGVKHHW�IURP�WKH�)LOHV�RI�7\SH��GURS�GRZQ�OLVW�ER[�LQ�WKH�ERWWRP�OHIW�
FRUQHU�RI�WKH�2SHQ�)LOH�GLDORJ��

��6HOHFW�WKH�VSUHDGVKHHW�ILOH�DQG�SUHVV�2.�WR�RSHQ�WKH�ILOH�

7HVW�9HFWRU�6SUHDGVKHHW�)RUPDW

7KH�KHDGHU�PD\�FRQWDLQ�DQ\�W\SH�RI�LQIRUPDWLRQ��:DYH)RUPHU�3UR�ZLOO�LJQRUH�DQ\�WH[W�XQWLO�LW�HQ�
FRXQWHUV�WKH�ILUVW�VHFWLRQ��$�VHFWLRQ�HQGV�ZKHQ�D�QHZ�VHFWLRQ�EHJLQV��6HFWLRQV�EHJLQ�ZLWK�D�VHFWLRQ�
KHDGHU�LQ�WKH�ILUVW�FROXPQ��$OO�VHFWLRQ�KHDGHUV�DUH�VLQJOH�ZRUGV��ILUVW�OHWWHU�FDSLWDOL]HG��DQG�ZUDSSHG�
LQ�VTXDUH�EUDFNHWV��H�J��>&RPPHQW@���$Q\�SDUDPHWHUV�IRU�WKDW�VHFWLRQ�DUH�RQ�WKH�VDPH�OLQH�DV�WKH�
KHDGHU��RQH�SHU�FHOO��DV�GHILQHG�E\�LQGLYLGXDO�VHFWLRQ�W\SHV��7KH�OLQHV�IROORZLQJ�WKH�VHFWLRQ�KHDGHU�
FRQWDLQ�LQIRUPDWLRQ�DERXW�WKH�VHFWLRQ��EODQN�OLQHV�DUH�LJQRUHG���$Q\�QXPEHU�RI�VHFWLRQV�FDQ�EH�XVHG��
LQ�DQ\�RUGHU��$Q�XQGHILQHG�VHFWLRQ�KHDGHU�LV�WUHDWHG�DV�D�FRPPHQW�VHFWLRQ��6HFWLRQV�DQG�VLJQDO�QDPHV�
DUH�FDVH�VHQVLWLYH�

6HFWLRQ�7\SHV

>&ORFNV@�

'HFODUHV�FORFN�VLJQDOV��7KH�ILUVW�OLQH�DIWHU�WKH�VHFWLRQ�KHDGHU�VKRXOG�KDYH�WKH�FORFN�DW�
WULEXWH�WLWOHV��1DPH��3HULRG��2IIVHW��'XW\��DQG�,QYHUW��LQ�WKDW�RUGHU��7KH�UHPDLQLQJ�
OLQHV�FRQWDLQ�WKH�QDPHV�RI�FORFNV�DQG�WKHLU�DWWULEXWH�YDOXHV��HDFK�LQ�D�FROXPQ��3HULRG��
2IIVHW��DQG�'XW\�DUH�QXPHULF�YDOXHV��,QYHUW�LV�D�%RROHDQ�YDOXH����IRU�WUXH����IRU�IDOVH��

>&RPPHQW@

'HFODUHV�D�FRPPHQW�EORFN��$Q\WKLQJ�LQVLGH�WKLV�VHFWLRQ�LV�LJQRUHG�

>(QG@

(QGV�LQSXW��:KHQ�UHDG�E\�:DYH)RUPHU�3UR��9HUL/RJJHU�RU�7HVW%HQFKHU�3UR��WKLV�VHFWLRQ�
KHDGHU�LV�HTXLYDOHQW�WR�WKH�HQG�RI�WKH�ILOH��1R�VHFWLRQ�EH\RQG�WKLV�SRLQW�ZLOO�EH�UHDG�

>9HFWRUV@����

3DUDPHWHUV������(QG ������([WHQGV�VLJQDOV�RXW�WR�WKLV�WLPH��'HIDXOWV�WR����SDVW�WKH�ODVW�HYHQW�
LI�QRW�XVHG�

'HVFULSWLRQ��$�OLVW�RI�WLPHG�HYHQWV�IRU�D�OLVW�RI�VLJQDOV�

7KH�OLQH�IROORZLQJ�WKH�VHFWLRQ�KHDGHU�PXVW�EH�D�WLWOH�OLQH��7KH�WLWOH�OLQH�FRQVLVWV�RI�$EVR�
OXWH��5HODWLYH��D�OLVWLQJ�RI�WKH�VLJQDOV�XVHG�LQ�WKLV�WDEOH��DQG�&RPPHQW��HDFK�LWHP�LQ�



������&KDSWHU�����6WLPXOXV�*HQHUDWLRQ
LWV�RZQ�FHOO���1RWH�WKDW�D�VLJQDO�FDQQRW�EH�LQ�WZR�GLIIHUHQW�YHFWRU�VHFWLRQV��WKLV�ZLOO�
FDXVH�WZR�VLJQDOV�ZLWK�WKH�VDPH�QDPH�WR�DSSHDU�LQ�:DYH)RUPHU��

6LJQDOV�DUH�GHILQHG�LQ�WKH�IRUP�>#���	@VLJQDOQDPH>>OVE�PVE@@��(DFK�VLJQDO�QDPH�VWDUWV�
ZLWK�DQ�RSWLRQDO�VSHFLDO�FKDUDFWHU�WKDW�GHWHUPLQHV�LW
V�GLUHFWLRQ�LQ�ZKHQ�RXWSXWWHG�WR�
FHUWDLQ�IRUPDWV��7KH�
	
�LQ�IURQW�FDXVHV�WKH�VLJQDO�WR�EH�DQ�LQSXW��
#
�FDXVHV�WKH�VLJQDO�
WR�EH�DQ�RXWSXW��,I�QR�FKDUDFWHU�LV�XVHG��LW�LV�FRQVLGHUHG�DQ�LQSXW��$W�WKH�HQG�RI�WKH�VLJ�
QDO�QDPH�LV�WKH�VL]H�RI�WKH�YHFWRU��,W�LV�JLYHQ�LQ�>OVE�PVE@�IRUP��L�H��>���@�LV�DQ�HLJKW�
ELW�YHFWRU���,I�QR�VL]H�LV�JLYHQ��LW�LV�DVVXPHG�WR�EH�D�VLQJOH�ELW�YHFWRU��1HLWKHU�WKH�GL�
UHFWLRQ�RU�WKH�VL]H�LV�FRQVLGHUHG�SDUW�RI�WKH�QDPH�

(DFK�DGGLWLRQDO�OLQH�LV�D�OLVW�RI�DOO�RI�WKH�VLJQDO�VWDWHV�DW�JLYHQ�WLPHV��7KH�ILUVW�FROXPQ��
$EVROXWH��JLYHV�WKH�WLPH�IURP�WKH�EHJLQQLQJ�RI�WKH�VLPXODWLRQ��7LPHV�PXVW�EH�LQ�DV�
FHQGLQJ�RUGHU��5HODWLYH�LV�PRVW�RIWHQ�XVHG�DV�WKH�DPRXQW�RI�WLPH�VLQFH�WKH�ODVW�HYHQW�
�IURP�ZKLFK�DEVROXWH�LV�FDOFXODWHG�XVLQJ�DQ�([FHO�IRUPXOD���EXW�LV�LJQRUHG�E\�:DYH�
)RUPHU��(DFK�VLJQDO�KDV�D�FROXPQ�ZKHUH�LWV�VWDWH�DW�WKDW�WLPH�LV�VWRUHG��9DOLG�VWDWHV�
DUH�������;��=��+��DQG�/��LQ�XSSHU�RU�ORZHU�FDVH��$IWHU�WKH�ODVW�VWDWH�LV�DQ�RSWLRQDO�FRP�
PHQW��$Q\WKLQJ�DIWHU�WKH�ODVW�VLJQDO�LV�LJQRUHG��VR�PXOWL�FHOO�FRPPHQWV�DUH�DOORZHG��
$Q\�OLQH�WKDW�GRHV�QRW�VWDUW�ZLWK�D�WLPH�LV�FRQVLGHUHG�D�FRPPHQW��VR�FRPPHQWV�EH�
WZHHQ�WLPHV�DUH�DOORZHG�LI�WKHUH�LV�QRWKLQJ�LQ�WKH�ILUVW�FHOO��7KH�VLJQDOV�ZLOO�EH�GUDZQ�
WR����XQLWV�EH\RQG�WKH�ODVW�WLPH�JLYHQ��RU�WR�WKH�WLPH�JLYHQ�E\�WKH�(QG�SDUDPHWHU��

([DPSOH�6SUHDG6KHHW��

7KLV�LV�WKH�+HDGHU�VHFWLRQ�RI�WKH�VSUHDGVKHHW��<RX�FDQ�SXW�DQ\�WLWOH�\RX�OLNH�KHUH��,Q�WKH�QH[W�VHFWLRQ�
WKH�(1' ���SDUDPHWHU�ZLOO�FDXVH�WKH�VLJQDOV�WR�EH�H[WHQGHG�RXW����GLVSOD\�WLPH�XQLWV�EH\RQG�WKH�
ODVW�HYHQW�WLPH��6,*��KDV�D�EXV�ZLGWK�RI���ELWV�

>&ORFNV@

1DPH 3HULRG 2IIVHW 'XW\ ,QYHUW

&/.� �� � �� �

&/.� �� �� �� �

>FRPPHQW@

7KLV� VHFWLRQ� LV�LJQRUHG�

>9HFWRUV@ (QG� ���

$EVROXWH 5HODWLYH 	6,*�>���@ #6,*� 	6,*� #6,*� &RPPHQW

� � � � [ � 6WDUW�VLPXODWLRQ

� � � [ � �



&KDSWHU�����6WLPXOXV�*HQHUDWLRQ������
������$GYDQFHG��0RGLI\LQJ�6FULSWV

:DYHSHUO�VFULSWV�DUH�QRUPDO�WH[W�ILOHV�WKDW�FDQ�EH�HGLWHG�XVLQJ�\RXU�IDYRULWH�WH[W�HGLWRU�RU�1RWHSDG��
7KH�VWDQGDUG�VFULSWV�WKDW�VKLS�ZLWK�6\QDSWL&$'�SURGXFWV�FRQWDLQ�FRPPHQWV�WKDW�LGHQWLI\�WKH�PRVW�
SUREDEOH�ORFDWLRQV�IRU�XVHU�PRGLILFDWLRQV��%HIRUH�\RX�PDNH�FKDQJHV�WR�D�VFULSW�ZH�UHFRPPHQG�WKDW�
\RX�PDNH�D�EDFNXS�RI�WKH�RULJLQDO�ILOH��:H�DOVR�UHFRPPHQG�WKDW�\RX�UHDG�&KDSWHU�����:ULWLQJ�:DYH�
SHUO�6FULSWV��

������$GYDQFHG��$GGLQJ�1HZ�6FULSWV

:KHQ�\RX�GHVLJQ�\RXU�RZQ�VFULSW��\RX�ZLOO�KDYH�WR�WHOO�:DYH)RUPHU�3UR�WKDW�WKH�VFULSW�H[LVWV�VR�WKDW�
\RXU�VFULSW�ZLOO�DSSHDU�LQ�HLWKHU�WKH�6DYH�)LOH�DV�7\SH�OLVW�ER[�RI�WKH�([SRUW�GLDORJ��H[SRUW�VFULSW���
RU�WKH�/LVW�RI�)LOHV�7\SH�OLVW�ER[�RI�WKH�2SHQ�GLDORJ��LPSRUW�VFULSW���RU�WKH�([SRUW�PHQX��G\QDPLF�
VFULSW���7R�DGG�D�VFULSW�WR�:DYH)RUPHU�3UR��

��6HOHFW�WKH�([SRUW�!�$GG�([HFXWH�6FULSW����PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�D�GLDORJ�RI�WKH�VDPH�
QDPH�

��6HOHFW�WKH�W\SH�RI�VFULSW�WR�EH�DGGHG��'\QDPLF��([SRUW��,PSRUW��&RQGLWLRQDO��DQG�$FWLRQ�

��7\SH�WKH�VFULSW�QDPH�LQ�WKH�6FULSW�1DPH�	�&RPPDQG�/LQH�HGLW�ER[��%\�FRQYHQWLRQ��H[SRUW�
VFULSW�QDPHV�HQG�ZLWK���HSO���LPSRUW�VFULSW�QDPHV�HQG�ZLWK���LSO���DQG�G\QDPLF��FRQGLWLRQDO��
DQG�DFWLRQ�VFULSW�QDPHV�HQG�ZLWK�WKH�H[WHQVLRQ���SO��

��)RU�LPSRUW�DQG�H[SRUW�VFULSWV��W\SH�D�ILOH�ILOWHU�LQWR�WKH�)LOWHU�HGLW�ER[��7KH�ILOWHU�LV�XVHG�E\�WKH�
FRPPRQ�GLDORJ�ER[HV�WR�GLVSOD\�ILOHV�RI�WKDW�IRUP��$�ILOWHU�RI��WLP�ZLOO�GLVSOD\�DOO�WKH�WLP�
ILOHV�LQ�D�VSHFLILF�GLUHFWRU\��'\QDPLF�VFULSWV�GR�QRW�KDYH�ILOWHUV�VLQFH�WKH\�GR�QRW�ZRUN�GL�
UHFWO\�ZLWK�ILOHV�

��7\SH�WKH�GHVFULSWLRQ�RI�WKH�VFULSW�LQWR�WKH�0HQX�'HVFULSWLRQ�HGLW�ER[��,W�LV�EHVW�WR�NHHS�WKH�
GHVFULSWLRQ�XQGHU����FKDUDFWHUV�ORQJ�EHFDXVH�0LFURVRIW
V�FRPPRQ�GLDORJV�FKRS�RII�WKH�UHVW��
$Q�H[DPSOH�RI�D�GHVFULSWLRQ�LV�3RG�$�/\]HU�'DWD���GDW��

��3UHVV�WKH�$''�EXWWRQ�WR�DGG�WKH�QHZ�VFULSW�WR�WKH�OLVW�

��&KRRVH�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

�� � � ] � � 6RPH�GDWD

�� � � ] � �

�� � �� ] � �

�� � �� ] � � (QG�LW

>(QG@



������&KDSWHU�����6WLPXOXV�*HQHUDWLRQ



&KDSWHU�����:ULWLQJ�:DYHSHUO�6FULSWV������
:DYHSHUO�LV�DQ�H[WHQGHG�YHUVLRQ�RI�WKH�3HUO�ODQJXDJH�WKDW�FRQWDLQV�DGGLWLRQDO�IXQFWLRQV�IRU�PDQLS�
XODWLQJ�GDWD�VWUXFWXUHV�LQVLGH�:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR��:DYHSHUO�
VFULSWV�DUH�FRPSLOHG�DQG�H[HFXWHG�E\�D�SHUO�LQWHUSUHWHU�HPEHGGHG�LQWR�:DYH)RUPHU��DFWXDOO\�LW�LV�
QRW��VWULFWO\�VSHDNLQJ��DQ�LQWHUSUHWHU�VLQFH�\RXU�VFULSW�LV�UHDOO\�FRPSLOHG�RQ�WKH�IO\���7KH�IXQFWLRQV�
DGGHG�WR�:DYHSHUO�WKDW�VXSSRUW�PDQLSXODWLRQ�RI�REMHFWV�LQ�:DYH)RUPHU�DUH�FROOHFWLYHO\�UHIHUUHG�WR�
DV�WKH�:DYH)RUPHU�$3,�

,Q�RUGHU�WR�ZULWH�D�:DYHSHUO�VFULSW�\RX�ZLOO�KDYH�WR�OHDUQ�WKH�EDVLF�V\QWD[�RI�WKH�3HUO�ODQJXDJH�DQG�
EHFRPH�IDPLOLDU�ZLWK�WKH�IXQFWLRQV�DYDLODEOH�LQ�WKH�:DYH)RUPHU�$3,��7KH�UHVW�RI�WKLV�FKDSWHU�LV�GH�
YRWHG�WR�LQWURGXFLQJ�3HUO�DQG�KLQWV�RQ�ZULWLQJ�DQG�GHEXJJLQJ�:DYHSHUO�VFULSWV��$IWHU�UHDGLQJ�WKH�
FKDSWHU��VWXG\�RQH�RI�WKH�VWDQGDUG�VFULSWV�WKDW�LV�VKLSSHG�ZLWK�:DYH)RUPHU��7ZR�JRRG�H[DPSOH�
VFULSWV�WR�VWXG\�DUH�VSLFH�HSO�DQG�WYKGO�HSO��<RX�PD\�DOVR�ILQG�LW�XVHIXO�WR�SULQW�WKH�:DYH)RUPHU�
$3,�GRFXPHQWDWLRQ��WZIDSL�W[W��DQG�WKH�RQ�OLQH�3HUO�GRFXPHQWDWLRQ��)LQDOO\�WR�OHDUQ�JHQHUDO�3HUO�
V\QWD[�DQG�SUDFWLFDO�SURJUDPPLQJ�WLSV��ZH�KLJKO\�UHFRPPHQG�WKH�ERRN�3URJUDPPLQJ�3HUO���QG�(GL�
WLRQ�E\�/DUU\�:DOO��3HUO
V�FUHDWRU���7RP�&KULVWLDQVHQ��DQG�5DQGDOO�6FKZDU]�

�����:K\�D�VFULSWLQJ�ODQJXDJH"

���7KH�EXLOW�LQ�VFULSWLQJ�ODQJXDJH�DOORZV�:DYH)RUPHU�3UR�WR�SRWHQWLDOO\�LPSRUW�RU�H[SRUW�WR�DQ\�
ZDYHIRUP�IRUPDW��,I�\RX�XVH�D�IRUPDW�WKDW�LV�QRW�FXUUHQWO\�VXSSRUWHG��\RX�FDQ�ZULWH�\RXU�RZQ�VFULSWV��

���6FULSWV�PDNH�LW�HDVLHU�IRU�6\QDSWL&$'�WR�XSJUDGH�:DYH)RUPHU�3UR�FDSDELOLWLHV�DQG�GLVWULEXWH�WKH�
XSJUDGHV�WR�\RX��WKH�HQG�XVHU�

���(QG�XVHUV�FDQ�FKDQJH�VFULSWV�DV�GHVLUHG�WR�PHHW�WKHLU�RZQ�SDUWLFXODU�QHHGV��IRU�H[DPSOH��<RX
UH�
GHVLJQLQJ�DQ�,&�WKDW�XVHV�D����9�SRZHU�VXSSO\�DQG�\RX�ZDQW�\RXU�63,&(�WHVW�YHFWRUV�WR�UHSUHVHQW�D�
KLJK�VWDWH�DV��9�LQVWHDG�RI��9��

�����:KDW�LV�3HUO"

3HUO�LV�D�SRSXODU�VFULSWLQJ�ODQJXDJH�IRU�WH[W�SURFHVVLQJ��3HUO�RULJLQDWHG�LQ�WKH�81,;�HQYLURQPHQW�
DQG�KDV�VLQFH�EHHQ�SRUWHG�WR�'26�	�:LQGRZV�HQYLURQPHQWV��3HUO
V�SRZHU�DQG�IOH[LELOLW\�KDYH�PDGH�
LW�WKH�PRVW�ZLGHO\�XVHG�ODQJXDJH�IRU�:HE�EDVHG�SURJUDPPLQJ��3HUO�KDV�VHYHUDO�DGYDQWDJHV�RYHU�UHJ�
XODU�SURJUDPPLQJ�ODQJXDJHV�

���3HUO�FRPSLODWLRQ�LV�H[WUHPHO\�IDVW�IRU�UHDVRQDEO\�VL]HG�VFULSWV��PDNLQJ�LW�D�JRRG�ILW�IRU�WKH�NLQG�RI�
LWHUDWLYH�SURJUDPPLQJ�UHTXLUHG�ZKHQ�ZULWLQJ�DQ�LPSRUW�RU�H[SRUW�VFULSW�

���3HUO�ZDV�RULJLQDOO\�FUHDWHG�IRU�WH[W�SURFHVVLQJ�DQG�UHSRUW�JHQHUDWLRQ��VR�LW�VLPSOLILHV�PDQ\�WDVNV�
DVVRFLDWHG�ZLWK�ILOH�DQG�WH[W�SURFHVVLQJ��0RVW�ZDYHIRUP�ILOHV�DUH�VWRUHG�LQ�DQ�$6&,,��WH[W��IRUPDW��
3HUO�DOVR�KDV�PRUH�WKDQ�DGHTXDWH�VXSSRUW�IRU�ELQDU\�ILOH�IRUPDWV��3HUO
V�WH[W�SURFHVVLQJ�FDSDELOLWLHV�
DOVR�PDNH�LW�DQ�H[FHOOHQW�ODQJXDJH�IRU�ZULWLQJ�FRGH�JHQHUDWRUV�VXFK�DV�7HVW%HQFKHU�3UR�



������&KDSWHU�����:ULWLQJ�:DYHSHUO�6FULSWV
���3HUO�LV�REMHFW�RULHQWHG��7KLV�PDNHV�LW�SRVVLEOH�WR�GR�D�GLUHFW�PDSSLQJ�IURP�:DYH)RUPHU
V�LQWHUQDO�
IXQFWLRQV��ZULWWHQ�LQ�&����WR�3HUO�IXQFWLRQV��,W�DOVR�PHDQV�\RX�FDQ�ZULWH�\RXU�RZQ�REMHFWV�LQ�3HUO�

���3HUO�LV�H[WHQVLEOH��0DQ\�3HUO�PRGXOHV�WKDW�H[WHQG�WKH�FDSDELOLWLHV�RI�3HUO�KDYH�DOUHDG\�EHHQ�SODFHG�
LQ�WKH�SXEOLF�GRPDLQ��DQG�PRUH�DUH�EHLQJ�ZULWWHQ�DOO�WKH�WLPH��6HH�WKH�3HUO�GRFXPHQWDWLRQ�IRU�LQIRU�
PDWLRQ�RQ�DYDLODEOH�3HUO�PRGXOHV�

���3HUO�LV�IXQ��$OWKRXJK�3HUO�V\QWD[�PD\�ILUVW�DSSHDU�FU\SWLF�GXH�WR�WKH�XVH�RI����#��DQG���LQ�YDULDEOH�
QDPHV��\RX�ZLOO�TXLFNO\�FRPH�WR�DSSUHFLDWH�WKH�HDVH�ZLWK�ZKLFK�\RX�FDQ�ZULWH�FRGH�WKDW�ZRXOG�UH�
TXLUH�KRXUV�RU�HYHQ�GD\V�LQ�&�RU�&���

�����3HUO�GDWD�W\SHV

$�3HUO�YDULDEOH�FDQ�EH�RQH�RI�WKUHH�GDWD�W\SHV��VFDODU��FRQWDLQV�D�VLQJOH�YDOXH���DUUD\��DUUD\�RI�VFDODU�
YDOXHV�LQGH[HG�XVLQJ�DQ�LQWHJHU���DQG�DVVRFLDWLYH�DUUD\V��DUUD\�RI�VFDODU�YDOXHV�LQGH[HG�XVLQJ�D�
VWULQJ���,Q�3HUO��WKH�W\SH�RI�D�YDULDEOH�GLFWDWHV�WKH�ILUVW�FKDUDFWHU�RI�LWV�QDPH��

��6FDODUV�EHJLQ�ZLWK�D����H�J���P\9DOXH�

��$UUD\V�EHJLQ�ZLWK�D�#��H�J��#P\$UUD\�

��$VVRFLDWLYH�DUUD\V��VRPHWLPHV�UHIHUUHG�WR�DV�KDVKHV��EHJLQ�ZLWK�D����H�J���P\+DVK��

6FDODU�YDOXHV�FDQ�VWRUH�FKDUDFWHU�VWULQJV��QXPEHUV��DQG�UHIHUHQFHV��WKH�3HUO�HTXLYDOHQW�RI�SRLQWHUV���
6FDODU�YDOXHV�DUH�DXWRPDWLFDOO\�FRQYHUWHG�EHWZHHQ�VWULQJV�DQG�QXPEHUV�GHSHQGLQJ�RQ�WKH�IXQFWLRQ�
WKH\�DUH�SDVVHG�WR��$UUD\V�FRQWDLQ�DQ�LQGH[HG�OLVW�RI�VFDODU�YDOXHV��$Q�DVVRFLDWLYH�DUUD\�FRQWDLQV�D�
VHW�RI�NH\�YDOXH�SDLUV��$�VFDODU�YDOXH�LQ�DQ�DVVRFLDWLYH�DUUD\�LV�DFFHVVHG�E\�VSHFLI\LQJ�WKH�DVVRFLDWHG�
VWULQJ�NH\�

�����3HUO
V�JOREDO�YDULDEOHV

3HUO�FRQWDLQV�D�QXPEHU�RI�SUHGHILQHG�JOREDO�YDULDEOHV��7R�GLVWLQJXLVK�WKHVH�YDULDEOHV�IURP�XVHU�FUH�
DWHG�YDULDEOHV��WKH�SUHGHILQHG�YDULDEOH�QDPHV�DUH�DOO�WZR�FKDUDFWHUV�ZKHUH�WKH�ILUVW�FKDUDFWHU�VHWV�WKH�
GDWD�W\SH����#�RU����DQG�WKH�VHFRQG�FKDUDFWHU�LV�D�QRQ�DOSKDEHWLF�FKDUDFWHU��

7KH�PRVW�LPSRUWDQW�SUHGHILQHG�YDULDEOH�LV��B���B�LV�WKH�GHIDXOW�VFDODU�XSRQ�ZKLFK�PDQ\�IXQFWLRQV�
DXWRPDWLFDOO\�RSHUDWH�LI�WKH�IXQFWLRQV�DUH�FDOOHG�ZLWKRXW�SDUDPHWHUV��

)RU�H[DPSOH��WKH�VWDWHPHQW��

�O� ��67',1!�
UHDGV�D�OLQH�RI�FKDUDFWHUV�IURP�VWDQGDUG�LQSXW�LQWR�WKH�YDULDEOH��O��,I�WKH�UHVXOW�RI��67',1!�ZDVQ
W�
DVVLJQHG�WR��O�

�67',1!�
WKHQ��B�ZRXOG�EH�DVVLJQHG�WKH�OLQH�RI�FKDUDFWHUV�



&KDSWHU�����:ULWLQJ�:DYHSHUO�6FULSWV������
7KH�VHFRQG�PRVW�LPSRUWDQW�SUHGHILQHG�YDULDEOH�LV�#B��#B�LV�WKH�DUUD\�XVHG�WR�SDVV�DUJXPHQWV�WR�
VXEURXWLQHV��$W�WKH�EHJLQQLQJ�RI�PRVW�VXEURXWLQHV�\RX�ZLOO�VHH�D�VWDWHPHQW�VLPLODU�WR�WKH�IROORZLQJ�

P\���YDU���YDU��� �#B�
7KLV�FRSLHV�WKH�ILUVW�DUJXPHQW�IURP�WKH�VXEURXWLQH�FDOO�LQWR��YDU��DQG�WKH�VHFRQG�DUJXPHQW�LQWR�
�YDU��

�����8VLQJ�YDULDEOH�LQWHUSRODWLRQ�LQ�3HUO�WH[W�VWULQJV

7H[W�VWULQJ�OLWHUDOV�LQ�3HUO�FDQ�EH�VXUURXQGHG�E\�HLWKHU�VLQJOH�TXRWHV�RU�GRXEOH�TXRWHV��7H[W�VWULQJV�
VXUURXQGHG�E\�VLQJOH�TXRWHV�DUH�WDNHQ�OLWHUDOO\�ZLWKRXW�DQ\�WUDQVODWLRQ��H[FHSW�IRU�?
�DQG�??�LQ�RUGHU�
WR�DOORZ�VLQJOH�TXRWHV�DQG�EDFN�VODVKHV�WR�EH�SODFHG�LQ�D�VLQJOH�TXRWHG�VWULQJ���7H[W�VWULQJV�VXUURXQG�
HG�E\�GRXEOH�TXRWHV��KRZHYHU��DUH�VXEMHFW�WR�EDFNVODVK�DQG�YDULDEOH�LQWHUSRODWLRQ��

%DFNVODVK�LQWHUSRODWLRQ�PHDQV�WKDW�FKDUDFWHU�VHTXHQFHV�VXFK�DV�?Q��QHZOLQH��DQG�?W��WDE��DUH�WUDQVODW�
HG�E\�3HUO�WR�WKH�DSSURSULDWH�$6&,,�FRGH��9DULDEOH�LQWHUSRODWLRQ�PHDQV�WKDW�3HUO�YDULDEOHV�HPEHGGHG�
LQ�WKH�VWULQJ�DUH�DXWRPDWLFDOO\�UHSODFHG�ZLWK�WKHLU�YDOXHV��)RU�H[DPSOH��LI�D�YDULDEOH�QDPHG��VWDWH�
KDG�D�YDOXH�RI�¶K������WKH�VWULQJ�OLWHUDO�

�$''5(66�� ��VWDWH�DIWHU����QV�

ZRXOG�EH�WUDQVODWHG�E\�3HUO�WR�


$''5(66�� �¶K�����DIWHU����QV


�����3DWWHUQ�PDWFKLQJ��UHJXODU�H[SUHVVLRQV�

7KH�PRVW�FRPPRQ�ZD\�WR�VHDUFK�DQG�FKDQJH�WH[W��VWULQJV��LQ�3HUO�LV�XVLQJ�UHJXODU�H[SUHVVLRQV��5HJ�
XODU�H[SUHVVLRQV�DUH�FRQVWUXFWV�XVHG�WR�GHILQH�D�SDWWHUQ�WR�PDWFK�D�VWULQJ�DJDLQVW��7KH\�DUH�FRPPRQO\�
XVHG�LQ�PDQ\�8QL[�SURJUDPV��,I�\RX�DUH�QRW�IDPLOLDU�ZLWK�UHJXODU�H[SUHVVLRQV��\RX�VKRXOG�UHDG�WKH�
SHUO�GRFXPHQWDWLRQ�RQ�UHJXODU�H[SUHVVLRQV��6LQFH�SHUO�DGGV�VRPH�HQKDQFHPHQWV�WR�QRUPDO�UHJXODU�
H[SUHVVLRQV�\RX�VKRXOG�SUREDEO\�ORRN�DW�WKLV�VHFWLRQ�HYHQ�LI�\RX�DUH�DOUHDG\�IDPLOLDU�ZLWK�UHJXODU�
H[SUHVVLRQV��

7LS�RQ�ZULWLQJ�UHJXODU�H[SUHVVLRQV��LW�LV�RIWHQ�HDVLHU�WR�FRGH�D�FRPSOLFDWHG�UHJXODU�H[SUHVVLRQ�WKDQ�
LW�LV�WR�UHDG�DQG�LQWHUSUHW�LW�ODWHU��VR�LW
V�D�JRRG�LGHD�WR�GRFXPHQW�WKH�SXUSRVH�RI�D�UHJXODU�H[SUHVVLRQ�
XQOHVV�LW�LV�H[WUHPHO\�VLPSOH�

�����1RWHV�RQ�ZULWLQJ�LPSRUW�H[SRUW�VFULSWV

:KHQ�UXQQLQJ�DQ�LPSRUW�VFULSW��H[HFXWHG�IURP�)LOH�!�2SHQ�PHQX�RSWLRQ���WKH�ILOH�VSHFLILHG�E\�WKH�
XVHU�LQ�WKH�2SHQ�)LOH�GLDORJ�LV�UHGLUHFWHG�WR�VWDQGDUG�LQSXW��7KLV�PHDQV�WKDW�DQ\�GDWD�UHDG�IURP�VWDQ�
GDUG�LQSXW�E\�\RXU�LPSRUW�VFULSW�LV�DFWXDOO\�UHDG�IURP�WKH�ILOH�VSHFLILHG�E\�WKH�XVHU�

:KHQ�UXQQLQJ�DQ�H[SRUW�VFULSW��H[HFXWH�IURP�)LOH�!�6DYH�$V�RU�([SRUW�!�([SRUW�$V�PHQX�RSWLRQV���
VWDQGDUG�RXWSXW�LV�UHGLUHFWHG�WR�WKH�ILOH�VSHFLILHG�E\�WKH�XVHU�LQ�WKH�6DYH�$V�GLDORJ��:KHQHYHU�\RX�



������&KDSWHU�����:ULWLQJ�:DYHSHUO�6FULSWV
SULQW�VRPHWKLQJ�LQ�\RXU�H[SRUW�VFULSW�ZLWKRXW�VSHFLI\LQJ�D�ILOH�KDQGOH�LW�LV�SULQWHG�WR�VWDQGDUG�RXWSXW�
�WKH�H[SRUW�ILOH�VSHFLILHG�E\�WKH�XVHU��

�����7LSV�RQ�GHEXJJLQJ�:DYHSHUO�VFULSWV

(UURU�PHVVDJHV�GXULQJ�FRPSLODWLRQ�RU�H[HFXWLRQ�RI�D�:DYHSHUO�VFULSW�DUH�UHGLUHFWHG�WR�D�ILOH�FDOOHG�
ZDYHSHUO�ORJ��:KHQ�GHEXJJLQJ�D�QHZ�VFULSW�LW�LV�D�JRRG�LGHD�WR�FRQVWDQWO\�ZDWFK�WKLV�ILOH��*HQHUDOO\�
\RX�ZLOO�ZDQW�WR�KDYH�DW�OHDVW�WKUHH�ZLQGRZV�XS�ZKHQ�GHEXJJLQJ�\RXU�VFULSW��RQH�IRU�:DYH)RUPHU�
3UR��RQH�IRU�\RXU�VFULSW��DQG�RQH�IRU�ZDYHSHUO�ORJ�

:KHQ�GHEXJJLQJ�DQ�H[SRUW�VFULSW��WKH�VLPSOHVW�ZD\�WR�YLHZ�GHEXJJLQJ�LQIRUPDWLRQ�LV�WR�WHPSRUDULO\�
DGG�H[WUD�SULQW�VWDWHPHQWV�WR�\RXU�VFULSW�WKDW�ZLOO�VKRZ�XS�LQ�WKH�H[SRUWHG�ILOH�

:KHQ�GHEXJJLQJ�DQ�LPSRUW�VFULSW��WKH�VLPSOHVW�ZD\�WR�YLHZ�GHEXJJLQJ�LQIRUPDWLRQ�LV�WR�SULQW�GHEXJ�
LQIR�WR�ZDYHSHUO�ORJ��7R�GR�WKLV��DGG�WKH�VWDWHPHQW�

VHOHFW�67'(55�
WR�WKH�EHJLQQLQJ�RI�\RXU�3HUO�LPSRUW�VFULSW��7KLV�ZLOO�UHGLUHFW�WKH�RXWSXW�RI�SULQW�VWDWHPHQWV�WR�ZDYH�
SHUO�ORJ��GRQ
W�GR�WKLV�IRU�DQ�H[SRUW�VFULSW�DV�LW�ZLOO�UHGLUHFW�\RXU�H[SRUW�RXWSXW���2I�FRXUVH��\RX�FDQ�
DOVR�RSHQ�\RXU�RZQ�ILOH�XVLQJ�3HUO�DQG�SULQW�HUURU�PHVVDJHV�WR�LW�XVLQJ�LWV�ILOH�KDQGOH�

7R�PDNH�D�FKDQJH�WR�\RXU�3HUO�VFULSW�DQG�H[HFXWH�WKH�QHZ�VFULSW��PRGLI\�WKH�VFULSW�ILOH��VDYH�\RXU�
FKDQJH��DQG�UH�H[HFXWH�WKH�VFULSW�IURP�:DYH)RUPHU��%\�GHIDXOW��\RX�ZLOO�KDYH�WR�VKXW�GRZQ�:DYH�
)RUPHU�EHIRUH�LW�ZLOO�UHFRJQL]H�\RXU�FKDQJHV�EHFDXVH�:DYH)RUPHU�FDFKHV�WKH�VFULSWV�LW�H[HFXWHV��
7KHUHIRUH��EHIRUH�\RX�EHJLQ�GHEXJJLQJ�\RXU�VFULSW�\RX�VKRXOG�SUREDEO\�WXUQ�RII�VFULSW�FDFKLQJ��:LWK�
VFULSW�FDFKLQJ�RII�\RX�GR�127�KDYH�WR�UHVWDUW�:DYH)RUPHU�HDFK�WLPH�\RX�FKDQJH�\RXU�VFULSW��EH�
FDXVH�:DYH)RUPHU�ZLOO�G\QDPLFDOO\�UHFRPSLOH�LW�

7R�WXUQ�RII�VFULSW�FDFKLQJ��VHOHFW�WKH�([SRUW�!�(GLW�2EMHFW�3URSHUWLHV�PHQX�RSWLRQ��DQG�DGG�
DQ�$SSOLFDWLRQ�3URSHUW\�QDPHG�'R1RW&DFKH6FULSWV�ZLWK�D�YDOXH�RI�7UXH��%H�VXUH�WR�GH�
OHWH�RU�VHW�WKLV�SURSHUW\�WR�IDOVH�DIWHU�\RX�KDYH�ILQLVKHG�GHEXJJLQJ�\RXU�VFULSW�DV�WKLV�RSWLRQ��
VLJQLILFDQWO\�VORZV�GRZQ�LQLWLDO�VFULSW�H[HFXWLRQ�VSHHGV��WKH\�DUH�UHFRPSLOHG�HDFK�WLPH�WKH\�
DUH�UXQ��

�����3HUO�DQG�:DYH)RUPHU�3UR�$3,�'RFXPHQWDWLRQ

3HUO��%HIRUH�\RX�ZULWH�\RXU�ILUVW�VFULSW�ZH�UHFRPPHQG�\RX�UHDG�WKH�ILUVW�VHFWLRQ�RI�WKH�RQ�OLQH�3HUO�
GRFXPHQWDWLRQ�LQFOXGHG�ZLWK�:DYH)RUPHU��SHUOGRF�]LS���7KLV�GRFXPHQWDWLRQ�LV�LQ�KWPO�IRUPDW�VR�
\RX¶OO�QHHG�D�ZHE�EURZVHU�VXFK�DV�1HWVFDSH�RU�0RVDLF�WR�YLHZ�LW��WKH�GRFXPHQWDWLRQ�LV�DOVR�DYDLODEOH�
LQ�RWKHU�IRUPV�DW�WKH�3HUO�&3$1�VLWH���<RX¶OO�DOVR�SUREDEO\�ZDQW�WR�SULQW�WKH�3HUO�TXLFN�UHIHUHQFH�
PDQXDO��SHUOUHI�SV��DQG�WKH�:DYH)RUPHU�$3,�GRFXPHQWDWLRQ��WZIDSL�W[W�OLVWV�IXQFWLRQV�LQWHUQDO�WR�
:DYH)RUPHU�3UR�WKDW�FDQ�EH�FDOOHG�IURP�D�3HUO�VFULSW���1H[W��VWXG\�WKH�VFULSWV�VKLSSHG�ZLWK�:DYH�
)RUPHU�3UR��7KH�HDVLHVW�ZD\�WR�EHJLQ�D�QHZ�VFULSW�LV�WR�XVH�RQH�RI�WKH�SUH�ZULWWHQ�VFULSWV�DV�D�WHP�
SODWH�



&KDSWHU�����:ULWLQJ�:DYHSHUO�6FULSWV������
7KHUH�DUH�VHYHUDO�ERRNV�RQ�3HUO�WKDW�DUH�DYDLODEOH�LQ�PRVW�ERRNVWRUHV��:H�DOVR�PDLQWDLQ�OLQNV�WR�VHY�
HUDO�SRSXODU�VLWHV�IRU�LQIRUPDWLRQ�RQ�3HUO�DW�RXU�:HE�VLWH��KWWS���ZZZ�V\QFDG�FRP���

:DYH)RUPHU�3UR�$3,��7KH�ILOH�WZIDSL�W[W�FRQWDLQV�D�GHVFULSWLRQ�RI�IXQFWLRQV�LQ�:DYH)RUPHU�3UR�
WKDW�FDQ�EH�FDOOHG�IURP�:DYHSHUO�VFULSWV��7KLV�ILOH�LV�RQO\�VKLSSHG�ZLWK�WKH�IXOO�YHUVLRQ�RI�:DYH�
)RUPHU�3UR�

6KDULQJ�\RXU�VFULSWV�ZLWK�RWKHUV��,I�\RX�GR�ZULWH�D�VFULSW�DQG�\RX�WKLQN�LW�PD\�EH�XVHIXO�WR�RWKHU�
XVHUV��ZH�HQFRXUDJH�\RX�WR�XSORDG�LW�WR�WKH�LQFRPLQJ�GLUHFWRU\�RI�RXU�IWS�VLWH��ZZZ�V\QFDG�FRP���,I�
\RX�GR��VHQG�DQ�HPDLO�WR�VDOHV#V\QFDG�FRP�WR�OHW�XV�NQRZ�DERXW�LW�VR�WKDW�ZH�FDQ�SODFH�LW�LQ�WKH�
DSSURSULDWH�GLUHFWRU\��,W�LV�DOVR�LPSRUWDQW�WR�SODFH�D�VWDWHPHQW�LQ�\RXU�VFULSW�WKDW�\RX�DUH�SODFLQJ�LW�
LQ�WKH�SXEOLF�GRPDLQ�VR�WKDW�RWKHU�XVHUV�FDQ�IUHHO\�XVH�LW��

������2EMHFW�3URSHUWLHV

2EMHFW�3URSHUWLHV�DUH�SURSHUWLHV�WKDW�FDQ�EH�DWWDFKHG�WR�REMHFWV�LQ�WKH�WLPLQJ�GLDJUDP�DQG�DFFHVVHG�
E\�:DYHSHUO�VFULSWV��$Q�REMHFW�SURSHUW\�FRQVLVWV�RI�WZR�WH[W�VWULQJV��D�QDPH��VSDFHV�QRW�DOORZHG��
DQG�D�YDOXH��VSDFHV�DOORZHG���2EMHFW�SURSHUWLHV�DOORZ�WKH�XVHU�WR�UHSUHVHQW�DQG�VWRUH�LQIRUPDWLRQ�
QHHGHG�E\�H[SRUW�VFULSWV�WKDW�:DYH)RUPHU�3UR�ZDV�QRW�SURJUDPPHG�WR�KDQGOH��H�J��GDWD�W\SH�LQIRU�
PDWLRQ�IRU�VLJQDOV�EHLQJ�H[SRUWHG�WR�D�9+'/�WHVW�EHQFK���

7R�DGG�D�SURSHUW\�WR�DQ�REMHFW�LQ�WKH�WLPLQJ�GLDJUDP�

��&KRRVH�WKH�([SRUW�!�(GLW�2EMHFW�3URSHUWLHV�PHQX�RSWLRQ��7KLV�RSHQV�WKH�2EMHFW�3URSHUWLHV�
GLDORJ�ER[��

��&KRRVH�WKH�W\SH�RI�REMHFW�WKDW�\RX�ZDQW�WR�ZRUN�ZLWK�IURP�WKH�2EMHFW�7\SH�GURS�GRZQ�OLVW�
ER[�DW�WKH�WRS�RI�WKH�GLDORJ��7KLV�FDXVHV�WKH�QDPHV�RI�DOO�REMHFWV�RI�WKDW�W\SH�WR�EH�GLVSOD\HG�
LQ�WKH�2EMHFW�1DPH�OLVW�ER[�

��6HOHFW�WKH�REMHFW�WR�ZKLFK�WKH�SURSHUW\�LV�WR�EH�DGGHG�

��7\SH�WKH�QDPH�RI�WKH�QHZ�SURSHUW\�LQWR�WKH�3URSHUW\�HGLW�ER[�DQG�LWV�YDOXH�LQWR�WKH�YDOXH�HGLW�
ER[��$Q�H[DPSOH�SURSHUW\�IRU�D�VLJQDO�REMHFW�PLJKW�KDYH�WKH�QDPH�³9KGO7\SH´�DQG�D�YDOXH�
RI�³LQWHJHU´��

��&OLFN�WKH�$GG�EXWWRQ�WR�DGG�LW�WR�WKH�VLJQDO�

��&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

7KH�9+'/�ZDLW�VFULSW��ZYKGO�HSO��GHPRQVWUDWHV�KRZ�SURSHUW\�YDOXH�SDLUV�FDQ�EH�XVHG�WR�H[WHQG�WKH�
FDSDELOLWLHV�RI�:DYH)RUPHU�3UR��7KH�VFULSW�XVHV�WKH�VLJQDO�SURSHUWLHV��9+'/7\SH��WR�GHILQH�WKH�W\SH�
�LQWHJHU��ELWBYHFWRU��HWF���RI�VWLPXOXV�VLJQDOV��7KH�XVHU�FDQ�VHW�WKLV�SURSHUW\�GLUHFWO\�LQ�WKH�([�
SRUW?(GLW�2EMHFW�3URSHUWLHV�GLDORJ��LW�LV�DOVR�VHW�LQGLUHFWO\�ZKHQ�D�9+'/�W\SH�LV�VHOHFWHG�LQ�WKH�
(GLW�6LJQDO�GLDORJ���,I�WKH�9KGO7\SH�SURSHUW\�LV�GHILQHG�IRU�D�VLJQDO�WKHQ�WKH�VFULSW�DVVXPHV�D�W\SH�
RI�VWGBORJLF�



������&KDSWHU�����:ULWLQJ�:DYHSHUO�6FULSWV
127(��2EMHFW�SURSHUWLHV�DVVRFLDWHG�ZLWK�D�WLPLQJ�GLDJUDP�REMHFW�DUH�VXSSOHPHQWDO�WR�WKH�QRUPDO�
VWDWH�RI�WKH�REMHFW��:DYH)RUPHU�3UR�GRHV�QRW�DWWHPSW�WR�LQWHUSUHW�REMHFW�SURSHUW\�LQIRUPDWLRQ��,W�RQO\�
VDYHV�WKH�LQIRUPDWLRQ�DQG�SURYLGHV�DQ�LQWHUIDFH�IRU�DGGLQJ�DQG�FKDQJLQJ�WKH�LQIRUPDWLRQ��:DYHSHUO�
VFULSWV�KDYH�DFFHVV�WR�REMHFW�SURSHUW\�LQIRUPDWLRQ��DQG�LW�LV�WKH�VFULSW�ZULWHU
V�MRE�WR�GHILQH�WKH�PHDQ�
LQJ�RI�REMHFW�SURSHUW\�LQIRUPDWLRQ�ZLWKLQ�D�SDUWLFXODU�VFULSW�

)XWXUH�YHUVLRQV�RI�:DYH)RUPHU�3UR�ZLOO�OLNHO\�PDNH�XVH�RI�VRPH�SURSHUW\�QDPHV��7KHVH�SURSHUW\�
QDPHV�ZLOO�EHJLQ�ZLWK�D�µ�¶�WR�GLVWLQJXLVK�SURSHUWLHV�WKDW�DUH�LQWHUSUHWHG�E\�:DYH)RUPHU�3UR��)RU�
WKLV�UHDVRQ��ZH�UHFRPPHQG�WKDW�\RX�GR�127�XVH�SURSHUW\�QDPHV�WKDW�EHJLQ�ZLWK�D�µ�¶��H�J��,QWHUQDO��

������6FULSW�1DPLQJ�&RQYHQWLRQV

7KHUH�DUH�VHYHUDO�W\SHV�RI�VFULSWV�ZKLFK�SHUIRUP�GLIIHUHQW�W\SHV�RI�DFWLRQV��%\�FRQYHQWLRQ�WKH�QDPH�
RI�WKH�VFULSW�LQGLFDWHV�WKH�W\SH�RI�VFULSW�

��([SRUW�6FULSW�QDPHV�HQG�ZLWK���HSO���7KH\�WDNH�REMHFWV�WKDW�H[LVW�LQVLGH�WKH�FXUUHQW�WLPLQJ�
GLDJUDP�DQG�SHUIRUP�D�PDSSLQJ�WR�D�QHZ�ILOH�IRUPDW��H�J��FRQYHUWLQJ�VLJQDOV�LQWR�VWLPXOXV�
ILOHV�IRU�VLPXODWRUV��

��,PSRUW�6FULSW�HQG�ZLWK���LSO���7KH\�UHDG�DQ�H[WHUQDO�ILOH�DQG�FRQYHUW�WKDW�LQIRUPDWLRQ�LQWR�RE�
MHFWV�LQ�WKH�FXUUHQW�WLPLQJ�GLDJUDP��UHDGLQJ�D�ZDYHIRUP�ILOH�FUHDWHG�E\�WKH�3RG�$�/\]HU�
DQG�FRQYHUWLQJ�LW�LQWR�ZDYHIRUPV�LQVLGH�:DYH)RUPHU�3UR��

��'\QDPLF�6FULSW�QDPHV�HQG�ZLWK�WKH�H[WHQVLRQ���SO���7KH\�SHUIRUP�IXQFWLRQV�RQ�WKH�FXUUHQW�
WLPLQJ�GLDJUDP��%RWK�WKH�7HPSRUDO�DQG�%RROHDQ�HTXDWLRQV�ZHUH�RULJLQDOO\�GHYHORSHG�XVLQJ�
G\QDPLF�VFULSWV��7KH\�SURYLGH�D�ZD\�IRU�WKH�XVHU�WR�DGG�IXQFWLRQDOLW\�WR�:DYH)RUPHU�3UR�

��&RQGLWLRQDO�DQG�$FWLRQ�VFULSWV�DUH�DOO�FRQWDLQHG�LQVLGH�YHULORJ�SP�DQG�YKGO�SP�ILOHV��7KH�
QDPHV�LQVLGH�WKH�$GG�6FULSW�GLDORJ�LQGLFDWH�WKH�URXWLQH�QDPH�LQVWHDG�RI�WKH�ILOH�QDPHV�WKDW�
DUH�XVHG�E\�WKH�RWKHU�VFULSWV��7KHVH�VFULSWV�GHVFULEH�GLIIHUHQW�FRQGLWLRQV�DQG�DFWLRQV�WKDW�D�
6DPSOH�SDUDPHWHU�FDQ�WULJJHU�RQ�RU�DFW�RQ�LQVLGH�7HVW%HQFKHU�3UR��



&KDSWHU�����$QDORJ�,PSRUW�DQG�([SRUW������
�7KH�DQDORJ�IHDWXUHV�DOORZ�IRU�WKH�LPSRUW��H[SRUW��DQG�PDQLSXODWLRQ�RI�DQDORJ�VLJQDOV��'LJLWDO�VLJQDOV�
FDQ�EH�FRQYHUWHG�WR�DQDORJ�VLJQDOV�DQG�YLFH�YHUVD��VLPLODU�WR�WKH�ZD\�DQDORJ�WR�GLJLWDO�FRQYHUWHUV�
IXQFWLRQ��

�����'LVSOD\LQJ�$QDORJ�6LJQDOV�DV�$QDORJ�:DYHIRUPV

¶$QDORJ�'LVSOD\¶�FDSDELOLWLHV�FDQ�EH�XVHG�ZLWK�VLJQDOV�DQG�YLUWXDO�EXVHV�LQ�VHYHUDO�ZD\V��6LJQDOV�
ZLWK�ELQDU\��GHFLPDO��KH[DGHFLPDO��DQG�UHDO�UDGL[HV�FDQ�XVH�WKH�DQDORJ�GLVSOD\��,I�WKH�VLJQDO�LV�QRW�
XVLQJ�WKH�UHDO�UDGL[��WKH�DQDORJ�GLVSOD\�ZLOO�WDNH�WKRVH�YDOXHV��GHWHUPLQH�WKH�SRVVLEOH�UDQJH�RI�QXP�
EHUV�EDVHG�RQ�WKH�EXV�VL]H�DQG�GLVSOD\�HDFK�VHJPHQW�DV�D�OLQH�DW�D�UHODWLYH�KHLJKW�WR�WKDW�UDQJH�

)RU�H[DPSOH��LI�\RX�KDYH�D���ELW�EXV��WKH�UDQJH�RI�SRVVLEOH�YDOXHV�IRU�WKDW�EXV�ZRXOG�EH�IURP������
LQ�GHFLPDO��6R�WKH�DQDORJ�GLVSOD\�ZRXOG�VKRZ�D�]HUR�DV�D�OLQH�DW�WKH�ERWWRP�RI�WKH�VLJQDO�DQG�D����
ZRXOG�EH�VKRZQ�DW�WKH�WRS��,I�WKH�UDGL[�LV�UHDO��WKH�UDQJH�LV�GHWHUPLQHG�E\�WKH�¶/RJLF�+LJK¶�DQG�¶/RJLF�
/RZ¶�YROWDJHV�LQ�WKH�$QDORJ�3URSHUWLHV�GLDORJ�ER[��9DOXHV�RXWVLGH�RI�WKH�FXUUHQW�KLJK�DQG�ORZ�UDQJH�
GLVSOD\�DV�DQ�HPSW\�ER[�RQ�WKH�ZDYHIRUP�

7KH�VL]H�UDWLR�FDQ�EH�XVHG�WR�LQFUHDVH�WKH�YHUWLFDO�VL]H�RI�VLJQDOV��8VLQJ�WKH�VL]H�UDWLR��D�VLJQDO¶V�
KHLJKW�FDQ�EH�VSHFLILHG�DV�DQ�LQWHJHU�PXOWLSOH�RI�WKH�GHIDXOW�VLJQDO�VL]H��7KLV�IHDWXUH�LV�RIWHQ�XVHIXO�
ZKHQ�GLVSOD\LQJ�DQDORJ�VLJQDOV�

�����7KH�$QDORJ�6LJQDO�3URSHUW\�'LDORJ

7KH�$QDORJ�3URSHUWLHV�GLDORJ�DOORZV�\RX�WR�VHW�SURSHUWLHV�WKDW�ZLOO�UHSOLFDWH�WKH�VSHFLILFDWLRQV�RI�WKH�
HTXLSPHQW�\RX�DUH�XVLQJ�

7R�2SHQ�WKH�$QDORJ�3URSHUWLHV�GLDORJ�

��'RXEOH�FOLFN�WKH�VLJQDO�\RX�ZLVK�WR�PRGLI\��7KLV�ZLOO�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

��0DNH�VXUH�WKH�$QDORJ�'LVSOD\�FKHFNER[�LV�FKHFNHG�

��&OLFN�WKH�$QDORJ�3URSV�EXWWRQ��7KLV�ZLOO�RSHQ�WKH�$QDORJ�3URSHUWLHV�GLDORJ�

7KH�$QDORJ�3URSHUWLHV�'LDORJ

��7KH�/RJLF�+LJK�9ROWDJH�DQG�/RJLF�/RZ�9ROWDJH�HGLW�ER[HV�DOORZ�\RX�WR�VSHFLI\�WKH�PD[L�
PXP�YDOXHV�RI�WKH�DQDORJ�VLJQDO�

��7KH�+LJK�6ZLWFK�7KUHVKROG�DQG�/RZ�6ZLWFK�7KUHVKROG�DOORZ�\RX�WR�GHWHUPLQH�D�KLJK�DQG�
ORZ�¶GHWHFWLRQ�OLPLW�¶�7KH�SHUFHQWDJHV�HQWHUHG�LQ�WKHVH�HGLW�ER[HV�GHWHUPLQH�WKH�SRLQW�DW�
ZKLFK�WKH�YDOXH�ZLOO�EH�UHDG�DV�WKH�YROWDJH�KLJK�RU�YROWDJH�ORZ�YDOXH�



������&KDSWHU�����$QDORJ�,PSRUW�DQG�([SRUW
��7KH�5LVH�7LPH�DQG�)DOO�7LPH�HGLW�ER[HV�
FDQ�EH�XVHG�WR�VSHFLI\�WKH�DPRXQW�RI�WLPH�
LW�WDNHV�IRU�WKH�VLJQDO�WR�JR�IURP�WKH�+LJK�
6ZLWFK�7KUHVKROG�WR�WKH�/RZ�6ZLWFK�
7KUHVKROG�

$GMXVWLQJ�WKH�+HLJKW�RI�$QDORJ�:DYH)RUPV

��2SHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�E\�GRXEOH�
FOLFNLQJ�WKH�QDPH�RI�WKH�VLJQDO�WR�EH�
PRGLILHG�

��(QWHU�WKH�GHVLUHG�YDOXH�LQ�WKH�6L]H�5DWLR�HGLW�
ER[�

��&OLFN�WKH�$SSO\�EXWWRQ�WR�YLHZ�WKH�FKDQJH�

1RWH�WKDW�WKLV�GRHV�QRW�FKDQJH�DQ\�RI�WKH�YDO�
XHV�RI�WKH�ZDYHIRUP��RQO\�WKH�PDQQHU�LQ�
ZKLFK�LW�LV�GLVSOD\HG�

�����4XDQWL]LQJ�$QDORJ�6LJQDOV�
�5HDO�5DGL[��,QWR�'LJLWDO�6LJQDOV

7KH�FRQYHUVLRQ�RI�DQ�DQDORJ�VLJQDO�WR�D�GLJLWDO�VLJQDO�FDQ�EH�SHUIRUPHG�XVLQJ�WKH�6LJQDO�3URSHUWLHV�
GLDORJ��7KH�XSSHU�DQG�ORZHU�ERXQGV�RI�WKH�DQDORJ�VLJQDO�DUH�GHWHUPLQHG�E\�WKH�¶/RJLF�+LJK¶�DQG�
¶/RJLF�/RZ¶�YROWDJH�VHWWLQJV�LQ�WKH�$QDORJ�3URSHUWLHV�GLDORJ�ER[��7KH�SUHFLVLRQ�RI�WKH�FRQYHUVLRQ�
ZLOO�EH�GHWHUPLQHG�E\�WKH�EXV�VL]H��)RU�LQVWDQFH��LI�WKH�ERXQGV��¶/RJLF�+LJK¶�DQG�¶/RJLF�/RZ�YROWDJH�
VHWWLQJV��DUH�VHW�WR���DQG����DQG�\RX�DUH�FRQYHUWLQJ�WR�D�ELQDU\�UDGL[��VHOHFWLQJ�D�EXV�VL]H�RI���ZRXOG�
DOORZ�\RX�WR�UHSUHVHQW�WKH�LQWHJHUV���WR�����7KH�JUHDWHU�WKH�ELW�VL]H��WKH�JUHDWHU�WKH�SUHFLVLRQ�RI�WKH�
FRQYHUWHG�VLJQDO��1RWH��WKLV��TXDQWL]DWLRQ��RI�IORDWLQJ�SRLQW�YDOXHV�LQWR�GLJLWDO�YDOXHV�LV�WKH�VDPH�
SURFHVV�SHUIRUPHG�E\�DQ�$QDORJ�7R�'LJLWDO�&RQYHUWHU��$�'�&RQYHUWHU���VR�LW�FDQ�DOVR�EH�XVHIXO�LQ�
PRGHOLQJ�V\VWHPV�FRQWDLQLQJ�$�'�&RQYHUWHUV��9DOXHV�OHVV�WKDW�WKH�ORZHU�ERXQG�DUH��FOLSSHG��WR����
DQG�YDOXHV�JUHDWHU�WKDQ�WKH�XSSHU�ERXQG�DUH��FOLSSHG��WR�WKH�ODUJHVW�ELQDU\�YDOXH�WKDW�FDQ�EH�UHSUH�
VHQWHG�E\�WKH�JLYHQ�EXV�VL]H�

&RQYHUVLRQ�IURP�D�GLJLWDO�WR�DQDORJ�FDQ�DOVR�EH�SHUIRUPHG��7KH�GHIDXOW�VHWWLQJV�IRU�¶/RJLF�+LJK¶�DQG�
¶/RJLF�/RZ¶�DUH���DQG����UHVSHFWLYHO\��<RX�FDQ�VHW�WKHVH�YDOXHV�PDQXDOO\��LQ�WKH�$QDORJ�3URSHUWLHV�
GLDORJ�ER[���RU�KDYH�WKH�YDOXHV�GHWHUPLQHG�IURP�WKH�VLJQDO�GDWD��7KH�*HW�PLQ�EXWWRQ�FDQ�EH�XVHG�WR�
DXWRPDWLFDOO\�VHDUFK�WKH�VWDWH�YDOXHV�LQ�WKH�ZDYHIRUP�DQG�VHW�WKH�¶/RJLF�/RZ¶�YDOXH�WR�WKH�ORZHVW�
YDOXH�IRXQG��7KH�*HW�PD[�EXWWRQ�ZLOO�SHUIRUP�WKH�VDPH�IXQFWLRQ�IRU�WKH�¶/RJLF�+LJK¶�VHWWLQJ��ILQG�
LQJ�WKH�KLJKHVW�YDOXH�RQ�WKH�VLJQDO�ZDYHIRUP�

�����([SRUWLQJ�$QDORJ�6LJQDOV�DV�63,&(�6WLPXOXV��

6LJQDOV�FDQ�DOVR�EH�H[SRUWHG�DV�63,&(�YROWDJH�VRXUFHV�WR�SURYLGH�VWLPXOXV�IRU�D�63,&(�QHWOLVW��6LJ�
QDOV�ZLWK�KH[DGHFLPDO�DQG�ELQDU\�UDGL[HV�DUH�FRQYHUWHG�WR�GHFLPDO�QXPEHUV�EHIRUH�EHLQJ�H[SRUWHG��



&KDSWHU�����$QDORJ�,PSRUW�DQG�([SRUW������
6LJQDOV�ZLWK�¶UHDO¶�UDGL[HV�DUH�H[SRUWHG�ZLWKRXW�FRQYHUVLRQ��7KHVH�VLJQDOV�FDQ�PRGHO�VLPSOH�GLJLWDO�
VWLPXOXV�IRU�GLJLWDO�LQSXWV�WR�D�63,&(�PRGHO�RU�WKH\�FDQ�VHUYH�DV�YLUWXDO�DUELWUDU\�ZDYHIRUP�JHQHU�
DWRUV�IRU�GULYLQJ�DQDORJ�LQSXWV�RI�D�PRGHO��7KH�DELOLW\�WR�JHQHUDWH�GLJLWDO�VWLPXOXV�LV�SDUWLFXODUO\�
KDQG\�ZKHQ�XVLQJ�63,&(�WR�DQDO\]H�WKH�WLPLQJ�DQG�VZLWFKLQJ�FKDUDFWHULVWLFV�RI�D�GLJLWDO�ORJLF�EORFN�

�6LJQDOV�WKDW�DUH�H[SRUWHG�DV�DQDORJ�VWLPXOXV�ZLOO�EH�FRQYHUWHG�WR�WKH�VHOHFWHG�IRUPDW�DXWRPDWLFDOO\�

7R�([SRUW�$QDORJ�6WLPXOXV�

��6HOHFW�WKH�([SRUW�!�7LPLQJ�'LDJUDP�$V����PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�6DYH�$V�GLDORJ�

��6HOHFW�WKH�ILOH�W\SH�WR�H[SRUW�IURP�WKH�6DYH�DV��GURS�GRZQ�OLVW�ER[�

��7\SH�WKH�QDPH�RI�WKH�ILOH�WR�H[SRUW�LQ�WKH�)LOHQDPH��HGLW�ER[�

��&OLFN�WKH�6DYH�EXWWRQ�WR�H[SRUW�WKH�WLPLQJ�GLDJUDP�

�����,PSRUWLQJ�63,&(�7UDQVLHQW�6LPXODWLRQ�:DYHIRUPV

7KH�WLPH�EDVHG�ZDYHIRUP�UHVXOWV�RI�63,&(�WUDQVLHQW�VLPXODWLRQ�UXQV���FVG��FDQ�EH�LPSRUWHG�LQWR�
:DYHIRUPHU��:KHQ�VLJQDOV�DUH�LPSRUWHG�IURP�D�63,&(�VLPXODWLRQ��DOO�RI�WKH�YDOXHV�DUH�UHDG�LQ�DV�
¶UHDO¶�YDOXHV��7KH�$QDORJ�'LVSOD\�FKHFNER[�FDQ�EH�FKHFNHG�WR�YLHZ�WKH�ZDYHIRUP�DV�DQ�DQDORJ�VLJ�
QDO��<RX�FDQ�DOVR�TXDQWL]H�WKH�VLJQDO�DV�GHVFULEHG�LQ�6HFWLRQ������DQG�XVH�WKH�$QDORJ�'LVSOD\�FKHFN�
ER[��1RWH�WKDW�WKH�ORJLF�KLJK�DQG�ORZ�YROWDJHV�LQ�WKH�$QDORJ�3URSHUWLHV�GLDORJ�ER[�DUH�FDOFXODWHG�
DXWRPDWLFDOO\�IURP�WKH�ZDYHIRUPV�ORDGHG�IURP��FVG�ILOHV��WKHVH�LQLWLDO�YROWDJH�VHWWLQJV�FDQ�EH�RYHU�
ULGGHQ�LI�GHVLUHG���VR�WKLV�VWHS�FDQ�EH�VNLSSHG�

7R�,PSRUW�63,&(�:DYHIRUPV�

��6HOHFW�WKH�([SRUW�!�,PSRUW�7LPLQJ�'LDJUDP�)URP����PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�2SHQ�
GLDORJ�ER[�

��6HOHFW�WKH�63,&(���&6')�)RUPDW���FVG��RSWLRQ�IURP�WKH�)LOHV�RI�7\SH��GURS�GRZQ�OLVW�ER[�

��6HOHFW�WKH�ILOH�\RX�ZLVK�WR�LPSRUW�

��&OLFN�WKH�2SHQ�EXWWRQ�WR�LPSRUW�WKH�ILOH�



������&KDSWHU�����$QDORJ�,PSRUW�DQG�([SRUW



&KDSWHU�����$QDORJ�,PSRUW�DQG�([SRUW������
:DYHIRUP�FRPSDULVRQV�JUDSKLFDOO\�GLVSOD\�WKH�GLIIHUHQFHV�EHWZHHQ�FRPSDUHG�ZDYHIRUPV�IRU�WZR�
WLPLQJ�GLDJUDPV�RU�LQGLYLGXDO�VLJQDOV��7KLV�IHDWXUH�LV�YHU\�XVHIXO�ZKHQ�FRPSDULQJ�WZR�GLIIHUHQW�VLP�
XODWLRQ�UXQV��DV�ZHOO�DV�IRU�FRPSDULQJ�ORJLF�DQDO\]HU�GDWD�WR�D�VLPXODWLRQ�UXQ��7KH�VSHFLILF�UHJLRQV�
ZKHUH�ZDYHIRUPV�GLIIHU�WXUQ�UHG�ZKHQ�WKH�WZR�ZDYHIRUPV�DUH�FRPSDUHG��$�UDQJH�RI�WROHUDQFH�FDQ�
EH�SURYLGHG�XVLQJ�WKH�FRPSDUH�VLJQDO�VHWWLQJV��$�WLPH�RUGHUHG�OLVW�RI�WKH�GLIIHUHQFHV�LV�DOVR�UHSRUWHG�
LQ�WKH�GLIIHUHQFH�WDE�RI�WKH�UHSRUW�ZLQGRZ��9HUL/RJJHU�DQG�7HVW%HQFKHU�RQO\��

�����&RPSDUH�6LJQDOV�

&RPSDUH�VLJQDOV�DUH�VSHFLILHG�XVLQJ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ER[��7KHVH�VLJQDOV�DUH�XVHG�WR�ILQG�
WKH�GLIIHUHQFHV�EHWZHHQ�WZR�ZDYHIRUPV��,QLWLDOO\��WKHVH�VLJQDOV�DUH�GHVLJQDWHG�ZLWK�D�EOXH�VLJQDO�
QDPH�DQG�D�EODFN�ZDYHIRUP��:KHQ�D�ZDYHIRUP�FRPSDULVRQ�LV�SHUIRUPHG��WKH�VLJQDO�ODEHO�IRU�WKH�
FRPSDUH�VLJQDO�WXUQV�UHG�LI�GLIIHUHQFHV�KDYH�EHHQ�IRXQG��7KH�VSHFLILF�GLIIHUHQFHV�WKDW�KDYH�EHHQ�
IRXQG�GXULQJ�WKH�FRPSDULVRQ�WXUQ�UHG�RQ�WKH�FRPSDUH�VLJQDO�

:KHQ�FRPSDULQJ�WZR�ZDYHIRUPV��WKH�VLJQDO�QDPHV�PXVW�PDWFK��7KLV�FDQ�EH�DFFRPSOLVKHG�E\�FKDQJ�
LQJ�WKH�QDPHV�RI�WKH�FRPSDUH�VLJQDOV�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��VHH�EHORZ��RU�E\�HQVXULQJ�WKDW�
WKH�VLJQDO�QDPHV�LQ�WKH�WZR�ILOHV�PDWFK��,I�D�FRPSDUH�VLJQDO�LV�VSHFLILHG�WKDW�GRHV�QRW�KDYH�D�FRP�
SDQLRQ�VLJQDO��D�VLJQDO�ZLWK�D�QDPH�VSHFLILHG���WKHQ�WKH�VLJQDO�ZLOO�QRW�KDYH�DQ\WKLQJ�WR�EH�FRPSDUHG�
ZLWK�

�����&RPSDULQJ�,QGLYLGXDO�6LJQDOV��

$�VLJQDO�FDQ�EH�FKDQJHG�WR�D�FRPSDUH�VLJQDO�WR�EH�XVHG�IRU�FRPSDULVRQ��7KLV�PHWKRG�ZRUNV�IRU�ERWK�
XQPDWFKHG�VLJQDOV�LQ�ILOHV�WKDW�\RX�DUH�FRPSDULQJ�DQG�IRU�VLJQDOV�WKDW�\RX�KDYH�FUHDWHG�LQ�WKLV�ILOH��
$Q\�GLIIHUHQFH�EHWZHHQ�VLJQDOV�WKDW�DUH�EHLQJ�FRPSDUHG�DSSHDUV�LQ�UHG�RQ�WKH�WLPLQJ�GLDJUDP��0XO�
WLSOH�SDLUV�RI�ZDYHIRUPV�FDQ�EH�FRPSDUHG�LQ�WKLV�PDQQHU��7R�FRPSDUH�WZR�VLJQDOV��WKH\�PXVW�KDYH�
WKH�VDPH�QDPH�DQG�RQH�PXVW�EH�RI�W\SH�FRPSDUH��

��'RXEOH�FOLFN�RQ�WKH�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��

��&KDQJH�WKH�QDPH�RI�WKH�VLJQDO�WR�PDWFK�WKH�VLJQDO�\RX�ZDQW�WR�FRPSDUH�ZLWK��7KLV�ZLOO�QRW�
FKDQJH�WKH�VLJQDO�QDPH�LQ�DQ\�RWKHU�ILOH��RQO\�LQ�WKH�ILOH�WKDW�\RX�DUH�ZRUNLQJ�ZLWK�

��6HOHFW�WKH�&RPSDUH�UDGLR�EXWWRQ�ORFDWHG�LQ�WKH�WRS�SDUW�RI�WKH�GLDORJ��7KLV�PDNHV�WKH�6LJQDO�
3URSHUWLHV�GLDORJ�GLVSOD\�WKH�WROHUDQFH�FRQWUROV�XVHG�WR�GHILQH�KRZ�WKH�FRPSDUH�ZLOO�EH�
GRQH�

��1H[W��SXVK�WKH�&RPSDUH�EXWWRQ�WR�UXQ�WKH�FRPSDULVRQ�



������&KDSWHU�����$QDORJ�,PSRUW�DQG�([SRUW
�����&RPSDULQJ�7LPLQJ�'LDJUDPV��

7KH�WLPLQJV�GLDJUDPV�WKDW�DUH�EHLQJ�FRPSDUHG�FDQ�EH�WKH�UHVXOW�RI�WZR�GLIIHUHQW�VLPXODWLRQ�UXQV��RU�
RQH�RU�ERWK�FRXOG�FRQWDLQ�GDWD�DFTXLUHG�E\�D�ORJLF�DQDO\]HU��7R�FRPSDUH�WZR�WLPLQJ�GLDJUDPV�

��/RDG�LQ�WKH�ILUVW�WLPLQJ�GLDJUDP��(LWKHU�XVH�WKH�)LOH�!�2SHQ�7LPLQJ�'LDJUDP����PHQX�RSWLRQ�
WR�ORDG�D�QHZ�ILOH�RU�XVH�WKH�FXUUHQW�WLPLQJ�GLDJUDP�

��&KRRVH�WKH�)LOH�!�&RPSDUH�7LPLQJ�'LDJUDP����PHQX�RSWLRQ�WR�ORDG�LQ�WKH�VLJQDOV�WR�EH�FRP�
SDUHG��7KLV�RSHQV�D�)LOH�GLDORJ�WKDW�OHWV�\RX�VHOHFW�WKH�ILOH�WR�EH�FRPSDUHG��&ORVLQJ�WKLV�GL�
DORJ�ORDGV�WKH�VHFRQG�VHW�RI�VLJQDOV�DQG�VHWV�WKHLU�VLJQDO�W\SH�WR�FRPSDUH��$Q\�WZR�VLJQDOV�
WKDW�KDYH�PDWFKLQJ�QDPHV�ZLOO�DXWRPDWLFDOO\�EH�FRPSDUHG��7KH�FRPSDUH�VLJQDO�ZLOO�DSSHDU��
XQGHU�WKH�RULJLQDO�VLJQDO�

�����'LVSOD\�2SWLRQV�IRU�&RPSDUH�6LJQDOV��

%\�GHIDXOW��WKH�WZR�VHWV�RI�VLJQDOV�EHLQJ�FRPSDUHG�ZLOO�EH�LQWHUOHDYHG��7KH�RULJLQDO�VLJQDOV�ZLOO�EH�
GLVSOD\HG�ZLWK�WKH�FRPSDULVRQ�VLJQDOV�LPPHGLDWHO\�IROORZLQJ��,I�WZR�GLDJUDPV�DUH�EHLQJ�FRPSDUHG���
WKLV�SDWWHUQ�ZLOO�IROORZ�IRU�HYHU\�LQGLYLGXDO�VLJQDO��VR�WKDW�WKH�VLJQDOV�DUH�LQWHUOHDYHG�

<RX�FDQ�KDYH�WKH�RULJLQDO�VLJQDOV�DQG�WKH�FRPSDUH�VLJQDOV�JURXSHG�LQWR�VHSDUDWH�VHWV�LQVWHDG��7R�
JURXS�WKH�VLJQDOV�LQ�WKLV�PDQQHU�

��0DNH�VXUH�WKH�9LHZ�!�&RPSDUH�!,QWHUOHDYH�&RPSDUH�6LJQDOV�PHQX�RSWLRQ�LV�QRW�FKHFNHG�

��6HOHFW�WKH�)LOH�!�&RPSDUH�7LPLQJ�'LDJUDP�PHQX�RSWLRQ�

�����$GMXVWLQJ�&RPSDULVRQ�7ROHUDQFHV��

5DQJHV�PD\�DOVR�EH�XVHG�IRU�FRPSDULVRQV��,QVWHDG�RI�ORRNLQJ�IRU�FRPSDULVRQV�GLUHFWO\�RQ�DQ�HGJH��
\RX�FDQ�DOORZ�D�WROHUDQFH�ZLWKLQ�D�VHW�UDQJH�RI�WKH�HGJH��7R�VHW�WKH�WROHUDQFH�RI�D�FRPSDUH�VLJQDO�

��2SHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�E\�GRXEOH�FOLFNLQJ�WKH�VLJQDO�QDPH��1RWH��WKH�WROHUDQFH�FDQ�
RQO\��EH�VHW�RQ�WKH�FRPSDUH�VLJQDO���QRW�RQ�WKH�RULJLQDO�VLJQDO�

��6SHFLI\�WKH�WROHUDQFH�UDQJH�SUHYLRXV�WR�WKH�HGJH�E\�W\SLQJ�D�YDOXH�LQWR�WKH��7RO��WH[W�ER[���7KLV�
YDOXH�ZLOO�EH�LQ�QV��

��6SHFLI\�WKH�WROHUDQFH�UDQJH�DIWHU�WKH�HGJH�E\�W\SLQJ�D�YDOXH�LQWR�WKH��7RO��WH[W�ER[���7KLV�YDOXH�
ZLOO�DOVR�EH�LQ�QV��

��&OLFN�RQ�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ��1RZ�ZKHQ�\RX�UXQ�WKH�FRPSDULVRQ�D�WROHUDQFH�ZLOO�
EH�SURYLGHG�DV�VSHFLILHG�

7KH�WROHUDQFH�IRU�PXOWLSOH�VLJQDOV�FDQ�EH�VHW�VLPXOWDQHRXVO\�

��,I�WKH�6LJQDO�3URSHUWLHV�GLDORJ�LV�RSHQ��FORVH�LW�



&KDSWHU�����$QDORJ�,PSRUW�DQG�([SRUW������
��/HIW�FOLFN�WKH�VLJQDO�QDPHV�LQ�WKH�VLJQDO�ZLQGRZ�WR�VHOHFW�WKH�VLJQDOV�WR�EH�HGLWHG��1RWLFH�WKDW�
HDFK�VLJQDO�FDQ�EH�VHOHFWHG�LQGLYLGXDOO\�

��5LJKW�FOLFN�RQH�RI�WKH�KLJKOLJKWHG�VLJQDO�QDPHV�DQG�VHOHFW�(GLW�6HOHFWHG�6LJQDO�V��IURP�WKH�
SRS�XS�PHQX�

��3URFHHG�ZLWK�WKH�VWHSV�RXWOLQHG�DERYH�IRU�HGLWLQJ�VLJQDOV�

�����0RGLI\LQJ�$OO�&RPSDULVRQ�6LJQDOV�6LPXOWDQHRXVO\��

,W�LV�RIWHQ�KDQG\�WR�EH�DEOH�WR�PRGLI\�WKH�SURSHUWLHV�RI�DOO�FRPSDUH�VLJQDOV�ZLWKLQ�D�WLPLQJ�GLDJUDP�
ZKHQ�ZRUNLQJ�ZLWK�WKH�FRPSDULVRQ�RI�PXOWLSOH�VLJQDOV��7KLV�DOORZV�\RX�WR�VHW�D�VWDQGDUG�WROHUDQFH�
IRU�WKH�FRPSDULVRQ��IRU�H[DPSOH�

7R�(GLW�WKH�3URSHUWLHV�RI�DOO�&RPSDUH�6LJQDOV�LQ�D�'LDJUDP�

��6HOHFW�WKH�9LHZ�!�&RPSDUH�!�(GLW�&RPSDUH�6LJQDOV�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�6LJQDO�
3URSHUWLHV�GLDORJ�ZLWK�DOO�FRPSDUH�VLJQDOV�VHOHFWHG�IRU�HGLWLQJ�

��(GLW�WKH�SURSHUW\�VHWWLQJV�WKDW�\RX�ZDQW�WR�EH�XQLIRUP�IRU�DOO�FRPSDUH�VLJQDOV�

��&OLFN�WKH�2.�EXWWRQ�WR�DSSO\�WKH�VHWWLQJV�DQG�FORVH�WKH�6LJQDO�3URSHUWLHV�GLDORJ�



������&KDSWHU�����$QDORJ�,PSRUW�DQG�([SRUW



$SSHQGL[�$��0HQX�/LVWLQJV������
)LOH�0HQX
1HZ�7LPLQJ�'LDJUDP��&OHDUV�WKH�FXUUHQW�WLPLQJ�GLDJUDP��(TXLYDOHQW�WR�UHVWDUWLQJ�WKH�SURJUDP�
2SHQ�7LPLQJ�'LDJUDP��2SHQV�DQ�H[LVWLQJ�WLPLQJ�GLDJUDP�
0HUJH�7LPLQJ�'LDJUDP��2SHQV�D�VHFRQG�ILOH�DQG�DGGV�LWV�FRQWHQWV�WR�WKH�FXUUHQW�WLPLQJ�GLDJUDP��'XSOL�

FDWH�VLJQDO�DQG�QRUPDO�SDUDPHWHU�QDPHV�DUH�FKDQJHG��'XSOLFDWH�IUHH�SDUDPHWHUV�RYHUZULWH�H[LVWLQJ�
IUHH�SDUDPHWHUV��VR�DOZD\V�PDNH�FRUUHFWLRQV�WR�WKH�IUHH�SDUDPHWHU�OLEUDU\�ILOHV�EHIRUH�ORDGLQJ�LQWR�
D�SURMHFW�

&RPSDUH�7LPLQJ�'LDJUDP��RSHQV�D�WLPLQJ�GLDJUDP�DQG�FRPSDUHV�VLJQDOV�ZLWK�WKH�VDPH�QDPH��ZDYH�
IRUP�FRPSDULVRQ���6HH�6HFWLRQ������:DYHIRUP�&RPSDULVRQV��

6DYH�7LPLQJ�'LDJUDP��6DYHV�WKH�FXUUHQW�WLPLQJ�GLDJUDP�
6DYH�7LPLQJ�'LDJUDP�$V��6DYHV�WKH�FXUUHQW�WLPLQJ�GLDJUDP�ZLWK�D�QHZ�ILOH�QDPH�
3ULQW�'LDJUDP��3ULQWV�WKH�'LDJUDP�ZLQGRZ��FRYHUHG�LQ�&KDSWHU����
3ULQW�3DUDPHWHUV��3ULQWV�WKH�3DUDPHWHU�ZLQGRZ�
3ULQWHU�6HWXS��&KDQJHV�GHIDXOW�SULQWHU�VHWWLQJ�
([LW��&ORVHV�WKH�SURJUDP�

([SRUW�0HQX
,PSRUW�7LPLQJ�'LDJUDP�)URP��,PSRUWV�ZDYHIRUP�GDWD�IURP�D�YDULHW\�RI�VRXUFHV�DV�D�WLPLQJ�GLDJUDP�
([SRUW�7LPLQJ�'LDJUDP�$V��8VHG�E\�:DYH)RUPHU��9HUL/RJJHU�DQG�7HVW%HQFKHU�3UR�WR�H[SRUW�DOO�VLJ�

QDOV�WKDW�DUH�QRW�PDUNHG�IRU�QRQ�H[SRUW��7KLV�PHQX�RSWLRQ�RSHQV�WKH�H[SRUW�GLDORJ��6HOHFW�WKH�GHVLUHG�
H[SRUW�IRUPDW�IURP�WKH�6DYH�)LOH�DV�7\SH�FRQWURO��ORFDWHG�LQ�WKH�ORZHU�ULJKW�KDQG�FRUQHU�RI�WKH�GLD�
ORJ��

([SRUW�7LPLQJ�'LDJUDPV�LQ�3URMHFW��:DYH)RUPHU��9HUL/RJJHU�DQG�7HVW%HQFKHU�3UR�XVH�WKLV�WR�H[SRUW�
DOO�WLPLQJ�GLDJUDPV�DVVRFLDWHG�ZLWK�D�SURMHFW�

*HQHUDWH�7HVW�%HQFK��7HVW%HQFKHU�3UR�XVHV�WKLV�GLDORJ�WR�JHQHUDWH�WKH�+'/�FRGH�IRU�WKH�WRS�OHYHO�WHVW�
EHQFK�RI�D�SURMHFW��6HH�WKH�7HVW%HQFKHU�3UR�PDQXDO��

(GLW�2EMHFW�3URSHUWLHV��2SHQV�D�GLDORJ�WKDW�OHWV�WKH�XVHU�DWWDFK�REMHFW�SURSHUWLHV�WR�WKH�FXUUHQW�WLPLQJ�
GLDJUDP��7KLV�LV�DQ�DGYDQFHG�IHDWXUH�WKDW�LV�XVHG�E\�GHVLJQHUV�ZKR�DUH�ZULWLQJ�WKHLU�RZQ�VFULSWV�IRU�
:DYH)RUPHU�3UR��9HUL/RJJHU�3UR��RU�7HVW%HQFKHU�3UR��&KDSWHU�����

([FOXGH�6HOHFWHG�IURP�([SRUW��$OO�WKH�VLJQDOV�WKDW�DUH�FXUUHQWO\�VHOHFWHG�ZLOO�EH�H[FOXGHG�IURP�H[SRUW�
RSHUDWLRQV��PDUNV�VLJQDOV�DV�QRQ�H[SRUWHG���7KLV�PHQX�LWHP�LV�RQO\�DFWLYH�ZKHQ�WKH�QDPH�RI�DW�OHDVW�
RQH�VLJQDO�LV�KLJKOLJKWHG�

6KRZ�1RQ�([SRUWHG�6LJQDOV��'LVSOD\V�WKH�QDPHV�RI�VLJQDOV�WKDW�KDYH�EHHQ�PDUNHG�IRU�QRQ�H[SRUW�DQG�
DOORZV�WKH�XVHU�WR�RSWLRQDOO\�PDUN�WKH�VLJQDOV�IRU�H[SRUWLQJ��7KLV�PHQX�LWHP�LV�RQO\�DFWLYH�ZKHQ�DW�
OHDVW�RQH�VLJQDO�KDV�EHHQ�PDUNHG�DV�QRQ�H[SRUWHG�

$GG�([HFXWH�6FULSW��2SHQV�D�GLDORJ�RI�WKH�VDPH�QDPH�DQG�DOORZV�\RX�WR�DGG�QHZ�SHUO�VFULSWV�ZKLFK�ZLOO�
GLVSOD\�WKHPVHOYHV�LQ�WKH�2SHQ��6DYH�$V��DQG�([SRUW�$V�GLDORJV��,W�DOVR�DOORZV�\RX�WR�G\QDPLFDOO\�
H[HFXWH�SHUO�VFULSWV��&KDSWHU�����$GGLQJ�1HZ�6FULSWV�DQG�&KDSWHU����:ULWLQJ�:DYHSHUO�6FULSWV��

6HDUFK�DQG�5HSODFH�6LJQDO�1DPHV��2SHQV�D�GLDORJ�WKDW�DOORZV�\RX�WR�UHSODFH�VLJQDOV�QDPHV�E\�PDWFKLQJ�
D�QDPH�H[SUHVVLRQ�

([SRUW�IURP�:DYHIRUP�LQWR�9+'/��
([SRUW�IURP�ZDYHIRUP�LQWR�9HULORJ��

(GLW�0HQX
8QGR�DFWLRQ��8QGR�ODVW�DFWLRQ�SHUIRUPHG�
5HGR�DFWLRQ��:LOO�UHGR�WKH�ODVW�XQGR�DFWLRQ�



������$SSHQGL[�$��0HQX�/LVWLQJV
'HOHWH��'HOHWHV�WKH�VHOHFWHG�REMHFW�
8QGR�'HOHWH��8QGRHV�WKH�ODVW�GHOHWH�
&OHDU�5HG�(YHQWV��'HOHWHV�DOO�VDPH�VWDWH�WUDQVLWLRQV��ZKLFK�DUH�GLVSOD\HG�DV�UHG�UHFWDQJOHV�RU�VSLNHV��

6DPH�VWDWH�WUDQVLWLRQV�RFFXU�ZKHQ�D�VLJQDO�VHJPHQW�LV�FKDQJHG�WR�WKH�VDPH�VWDWH�DV�D�QHLJKERULQJ�VHJ�
PHQW��7KHVH�FDQ�DOVR�EH�LQGLYLGXDOO\�GHOHWHG�E\�VHOHFWLQJ�WKH�WUDQVLWLRQ�DQG�SUHVVLQJ�WKH�GHOHWH�NH\�

&RS\�2/(�,PDJH�7R�&OLSERDUG�Z��VDYH��&RSLHV�WKH�WLPLQJ�GLDJUDP�WR�WKH�FOLSERDUG�DV�DQ�2/(�REMHFW�
IRU�XVH�ZLWK�DQRWKHU�2/(�HQKDQFHG�SURJUDP��DYDLODEOH�ZLWK�2/(�2SWLRQ�IRU�:LQGRZV��

&RS\�2/(�9LHZ�7R�&OLSERDUG�Z��VDYH��7KLV�RSHQV�D�GLDORJ�WKDW�DOORZV�\RX�WR�VSHFLI\�WKH�VSHFLILF�9LHZ�
WKDW�\RX�ZRXOG�OLNH�WR�VWRUH��6HH�6HFWLRQ�����IRU�PRUH�LQIRUPDWLRQ��DYDLODEOH�ZLWK�2/(�2SWLRQ�IRU�
:LQGRZV��

&RS\�7R�&OLSERDUG��&RSLHV�WKH�FXUUHQW�WLPLQJ�GLDJUDP�WR�WKH�FOLSERDUG�DV�D�ELWPDS�
&XW�6LJQDOV�7H[W��5HPRYHV�WKH�VHOHFWHG�VLJQDOV�RU�WH[W�D�SODFHV�LW�RQ�WKH�FOLSERDUG
&RS\�6LJQDOV��&RSLHV�WKH�VHOHFWHG�VLJQDOV�DQG�DQ\�DWWDFKHG�SDUDPHWHUV�RU�WH[W�WR�WKH�FOLSERDUG�
3DVWH�6LJQDOV��3DVWHV�DQ\�VLJQDOV�LQ�WKH�FOLSERDUG�LQWR�WKH�GUDZLQJ�
%ORFN�&RS\�:DYHIRUPV��&RSLHV�D�VHFWLRQ�RI�ZDYHIRUPV�DQG�SDVWHV�WKH�VHFWLRQV�HLWKHU�RQWR��RYHUZULWH��

RU�LQWR��LQVHUW��DQ\�VLJQDO�LQ�WKH�GLDJUDP��&KDSWHU���%ORFN�&RS\�:DYHIRUPV��
&RS\�7R�&OLSERDUG��FDSWXUHV�WKH�FXUUHQW�ZLQGRZ��6HH�&OLSERDUG�LQ�&KDSWHU���
(GLW�&ORFN��RSHQV�WKH�&ORFN�3URSHUWLHV�GLDORJ��7KLV�PHQX�LWHP�LV�DFWLYH�ZKHQ�D�FORFN�QDPH�LV�VHOHFWHG��
,QVHUW�&ORFN�&\FOHV��,QVHUW�FORFN�F\FOHV�WR�WKH�ULJKW�RI�WKH�VHOHFWHG�FORFN�HGJH�
'HOHWH�&ORFN�&\FOHV��'HOHWH�FORFN�F\FOHV�WR�WKH�OHIW�RI�WKH�VHOHFWHG�FORFN�HGJH�
5LJKW�&OLFN�'HOHWH�0RGH��:KHQ�FKHFNHG�\RX�FDQ�GHOHWH�REMHFWV�ZLWK���PRXVH�FOLFNV�����OHIW�FOLFN�WR�VHOHFW�

WKH�REMHFW�DQG����ULJKW�FOLFN�WR�GHOHWH�WKH�REMHFW�
(GLW�7H[W��(GLW�WKH�VHOHFWHG�WH[W�REMHFW
V�DWWDFKPHQW��IRQW��RU�WH[W�VWULQJ�
�8Q�/RFN�(GJHV�RI�6HOHFWHG�6LJQDOV��(LWKHU�ORFNV�RU�XQORFNV�DOO�WKH�HGJHV�RI�WKH�VHOHFWHG�VLJQDOV�
(GLW�:DYHIRUP�(GJHV��$OORZV�\RX�WR�PRGLI\�DOO�HGJHV�RQ�D�VHOHFWHG�VHW�RI�VLJQDOV�DFFRUGLQJ�WR�DQ�HTXD�

WLRQ�\RX�SURYLGH�

%XV�0HQX
$GG�%XV��,I�VLJQDOV�DUH�VHOHFWHG��WKLV�FRPPDQG�FUHDWHV�D�JURXS�EXV�IURP�WKH�VHOHFWHG�VLJQDOV��,I�QR�VLJQDOV�

DUH�VHOHFWHG�D�QHZ�JURXS�EXV�LV�FUHDWHG�
([SDQG�DQG�'HOHWH�%XV��'HOHWHV�D�EXV�DQG�GLVSOD\V�WKH�PHPEHU�VLJQDOV�
*URXS�%XV���!�9LUWXDO�%XV��7UDQVIRUPV�D�JURXS�EXV�WR�D�YLUWXDO�EXV�
$OLJQ�WR�%XV�(GJH��0RYH�DOO�QHDUE\�PHPEHU�VLJQDO�WUDQVLWLRQV�WR�WKH�H[DFW�WLPH�RI�WKH�VHOHFWHG�EXV�HGJH�
%LQG�*URXS�%XV�(GJH��$GG�LQYLVLEOH�OLQNV�WR�DOO�WKH�PHPEHU�VLJQDO�WUDQVLWLRQV�WKDW�RFFXU�DW�WKH�VDPH�WLPH�

DV�WKH�VHOHFWHG�EXV�HGJH��7KLV�PHDQV�WKDW�LI�D�PHPEHU�VLJQDO�WUDQVLWLRQ�LV�PRYHG�DOO�WKH�RWKHU�PHPEHUV�
ZLOO�DOVR�PRYH�

8QELQG�*URXS�%XV�(GJH��5HPRYH�WKH�LQYLVLEOH�OLQNV�EHWZHHQ�WKH�PHPEHU�VLJQDO�WUDQVLWLRQV�DW�WKH�VDPH�
WLPH�DV�WKH�VHOHFWHG�EXV�HGJH�

&UHDWH�8VHU�'HILQHG�5DGL[��2SHQV�D�GLDORJ�WKDW�DOORZV�\RX�WR�FUHDWH�D�QHZ�UDGL[��7KLV�DOORZV�\RX�WR�
VSHFLI\�PHDQLQJIXO�QDPHV�IRU�VWDWH�YDOXHV�

/LEUDULHV�0HQX
3DUDPHWHU�/LEUDU\�3UHIHUHQFHV��2SHQV�WKH�3DUDPHWHU�/LEUDU\�3UHIHUHQFHV�GLDORJ�ZKLFK�FRQWDLQV�WKH�

/LEUDU\�VHDUFK�OLVW�
9LHZ�3DUDPHWHU�/LEUDU\�3DUWV��2SHQV�WKH�9LHZ�3DUDPHWHUV�LQ�/LEUDULHV�GLDORJ�DQG�DOORZV�WKH�XVHU�WR�

YLHZ�WKH�IUHH�SDUDPHWHUV�FRQWDLQHG�LQ�WKH�OLEUDULHV�RQ�WKH�OLEUDU\�VHDUFK�OLVW�
&RS\�5HIHUHQFHG�/LEUDU\�3DUDPHWHUV�LQWR�7DEOH��&RSLHV�WKH�OLEUDU\�IUHH�SDUDPHWHUV�WKDW�DUH�FXUUHQWO\�

EHLQJ�UHIHUHQFHG�LQWR�WKH�SURMHFW�
8SGDWH�3URMHFW�IURP�3DUDPHWHU�/LEUDULHV��5HSODFHV�SURMHFW�WLPLQJ�YDOXHV�ZLWK�WKH�OLEUDU\�YDOXHV��IRU�

HDFK�SDUDPHWHU�LQ�WKH�SURMHFW�KDV�WKH�VDPH�QDPH�DV�D�OLEUDU\�IUHH�SDUDPHWHU�



$SSHQGL[�$��0HQX�/LVWLQJV������
6DYH�)UHH�3DUDPHWHUV�DV�/LEUDU\��6DYHV�RQO\�WKH�IUHH�SDUDPHWHUV�WR�D�OLEUDU\�ILOH��
6DYH�$OO�3DUDPHWHUV�DV�/LEUDU\��6DYHV�DOO�WKH�SDUDPHWHUV�DQG�IUHH�SDUDPHWHUV�WR�D�OLEUDU\�ILOH��QR�ZDYH�

IRUPV�RU�VLJQDOV�DUH�VDYHG��
0DFUR�6XEVWLWXWLRQ�/LVW��2SHQV�WKH�(GLW�)RUPXOD�0DFURV�GLDORJ�

9LHZ�0HQX
=RRP�,Q��]RRPV�LQ�WR�VKRZ�PRUH�GHWDLO��
=RRP�2XW��]RRPV�RXW�WR�VKRZ�OHVV�GHWDLO�
6KRZ�'HOD\V��,I�FKHFNHG��GHOD\V�DUH�VKRZQ�LQ�WKH�'LDJUDP�ZLQGRZ��'HIDXOW�LV�FKHFNHG�
6KRZ�+ROGV��,I�FKHFNHG��KROGV�DUH�VKRZQ�LQ�WKH�'LDJUDP�ZLQGRZ��'HIDXOW�LV�FKHFNHG�
6KRZ�6HWXSV��,I�FKHFNHG��VHWXSV�DUH�VKRZQ�LQ�WKH�'LDJUDP�ZLQGRZ��'HIDXOW�LV�FKHFNHG�
6KRZ�6DPSOHV��,I�FKHFNHG��VDPSOHV�DUH�VKRZQ�LQ�WKH�'LDJUDP�ZLQGRZ��'HIDXOW�LV�FKHFNHG�
6KRZ�7H[W��,I�FKHFNHG��WH[W�REMHFWV�DUH�VKRZQ�LQ�WKH�'LDJUDP�ZLQGRZ��'HIDXOW�LV�FKHFNHG�
6KRZ�+LGGHQ�7H[W��$OORZV�DWWDFKPHQWV�WR�VLJQDOV�OLNH�WH[W�REMHFWV�DQG�JULGOLQHV�WR�FRQWLQXH�WR�EH�GLV�

SOD\HG�HYHQ�ZKHQ�WKHLU�SDUHQW�VLJQDO�LV�KLGGHQ��&KDSWHU����'LDJUDP�:LQGRZ�'LVSOD\�
6KRZ�&ULWLFDO�3DWKV��,I�FKHFNHG��GHOD\�REMHFWV�DUH�FRORU�FRGHG�WR�LQGLFDWH�ZKLFK�HGJHV�RI�WKH�GHOD\HG�

WUDQVLWLRQ�DUH�VHW�E\�WKH�GHOD\��'HIDXOW�LV�FKHFNHG��&KDSWHU����$GG�'HOD\V���
6KRZ�*ULG�/LQHV��,I�FKHFNHG��JULG�OLQHV�RQ�VLJQDOV�DQG�FORFNV�ZLOO�EH�VKRZQ�LQ�WKH�'LDJUDP�ZLQGRZ��
+LGH�6HOHFWHG�6LJQDOV��+LGHV�VHOHFWHG�VLJQDOV��,I�QR�VLJQDOV�DUH�VHOHFWHG�WKHQ�WKLV�RSWLRQ�LV�GLVDEOHG�
6KRZ�+LGGHQ�6LJQDOV��/HWV�XVHU�FKRRVH�IURP�D�GLDORJ�ER[�ZKLFK�KLGGHQ�VLJQDOV�WR�VKRZ��
+LGH�6HOHFWHG�3DUDPHWHU��+LGHV�VHOHFWHG�SDUDPHWHU��,I�QR�SDUDPHWHUV�DUH�VHOHFWHG�WKHQ�WKLV�RSWLRQ�LV�GLV�

DEOHG�
6KRZ�+LGGHQ�3DUDPHWHUV��/HWV�XVHU�FKRRVH�IURP�D�GLDORJ�ER[�ZKLFK�KLGGHQ�SDUDPHWHUV�WR�VKRZ��,I�QR�

SDUDPHWHUV�DUH�KLGGHQ��WKLV�PHQX�LWHP�LV�GLVDEOHG�
+LGH�6HOHFWHG�3DUDPHWHU�'DWD��+LGHV�WKH�VHOHFWHG�SDUDPHWHU�LQ�WKH�SDUDPHWHU�ZLQGRZ��+LGGHQ�SDUDPH�

WHUV�DUH�QRW�VKRZQ�RQ�WKH�VFUHHQ�EXW�WKH\�DUH�VWLOO�FRQWLQXH�WR�IXQFWLRQ�QRUPDOO\�
6KRZ�+LGGHQ�3DUDPHWHU�'DWD��/HWV�XVHU�FKRRVH�IURP�D�GLDORJ�ER[�ZKLFK�KLGGHQ�SDUDPHWHUV�WR�VKRZ��,I�

QR�SDUDPHWHUV�DUH�KLGGHQ��WKLV�PHQX�LWHP�LV�GLVDEOHG�
)LOWHU�6LJQDOV��$OORZV�\RX�WR�VHOHFW�D�JURXS�RI�VLJQDOV�EDVHG�XSRQ�D�SDWWHUQ�PDWFKLQJ�WKHLU�QDPH�DQG�WR�

PDUN�WKH�VLJQDOV�DV�KLGGHQ�RU�VKRZQ��
)LOWHU�3DUDPHWHUV��$OORZV�\RX�WR�VHOHFW�D�JURXS�RI�VLJQDOV�EDVHG�XSRQ�D�SDWWHUQ�PDWFKLQJ�WKHLU�QDPH�DQG�

WR�PDUN�WKH�VLJQDOV�DV�KLGGHQ�RU�VKRZQ�
&RPSDUH��2SHQV�D�VXE�PHQX�WKDW�DOORZV�\RX�WR�FRPSDUH�DOO�VLJQDOV�RU�WR�VHDUFK�IRU�D�VSHFLILF�GLIIHUHQFH�

EHWZHHQ�WKH�VLJQDOV��:DYH)RUPHU��9HUL/RJJHU�DQG�7HVW%HQFKHU�3UR�IHDWXUH���

2SWLRQV�0HQX
'LVSOD\�8QLW�>XQLW@��0HQX�WLWOH�VKRZV�WKH�GLVSOD\�WLPH�XQLW��7KH�VXEPHQX�DOORZV�\RX�WR�FKRRVH�D�GLIIHUHQW�

GLVSOD\�WLPH�XQLW�
%DVH�7LPH�8QLW�>XQLW@��7KLV�DOORZV�WKH�EDVH�WLPH�XQLW�WR�EH�VHW�XVLQJ�WKH�EDVH�WLPH�XQLW�GLDORJ�ER[��1RWH��

)RUPXOD�FRQVWDQWV��GHQRWHG�E\�D�VLQJOH�TXRWH��ZLOO�QRW�EH�DIIHFWHG�E\�FKDQJHV�LQ�WKH�EDVH�WLPH�XQLW��
'HIDXOW�IRU�WKH�EDVH�WLPH�XQLW�LV�SLFRVHFRQGV��

5LFK�7H[W�6XSSRUW��7XUQV�RQ�DQG�RII�WKH�ULFK�WH[W�HGLW�VXSSRUW��5LFK�(GLWV�DUH�WKH�HGLW�ER[HV�WKDW�OHW�\RX�
EROG�DQG�VXSHUVFULSW�WH[W��'HIDXOW�LV�RQ�

6WDWXV�%DU�0HVVDJHV��GLVSOD\V�WKH�IXQFWLRQ�RI�EXWWRQV��PHQX�LWHPV�DQG�VSHFLDO�PRGH�LQVWUXFWLRQV��'HIDXOW�
LV�RQ�

*ULG�6HWWLQJV���2SHQV�WKH�(GLW�7H[W�DQG�(GJH�*ULGV�GLDORJ�ZKLFK�FRQWUROV�WKH�WH[W�DQG�HGJH�DOLJQPHQW�
JULGV�

'HVLJQ�3UHIHUHQFHV��$IIHFWV�KRZ�IXQFWLRQV�ZRUN�LQ�WKH�SURJUDP�
'UDZLQJ�3UHIHUHQFHV��$IIHFWV�KRZ�REMHFWV�DSSHDU�LQ�WKH�'LDJUDP�ZLQGRZ��
6LPXODWLRQ�3UHIHUHQFHV��&RQWUROV�KRZ�WKH�LQWHUDFWLYH�+'/�VLPXODWRU�ZRUNV�DQG�WKH�GHIDXOW�VHWWLQJV�IRU�



������$SSHQGL[�$��0HQX�/LVWLQJV
WKH�UHJLVWHU�DQG�ODWFK�PRGHOV�
7HVW�%HQFK�3UHIHUHQFHV��&RQWUROV�KRZ�WHVW�EHQFKHV�DUH�FUHDWHG�E\�7HVW%HQFKHU�3UR�LQFOXGLQJ��WKH�WHVW�

EHQFK�ODQJXDJH��WUDQVLWLRQ�WLPLQJ��DQG�WKH�GHIDXOW�VHWWLQJV�IRU�VLJQDOV�DQG�VDPSOH�SDUDPHWHUV��
'LDJUDP�/HYHO�7HVW�%HQFK�6HWWLQJV��$OORZV�XVH�ILOHV��WLPH�RXW�VHWWLQJV�DQG�+'/�FRGH�HQDEOH�WRJJOLQJ�

IRU�VSHFLILF�GLDJUDP�FRPSRQHQWV�IRU�D�VSHFLILF�GLDJUDP��7HVW%HQFKHU�3UR�IHDWXUH��
3DUDPHWHU�:LQGRZ�3UHIHUHQFHV��&RQWUROV�WKH�GLVSOD\�RI�WKH�PLQ�PD[�FROXPQV�LQ�WKH�SDUDPHWHU�ZLQGRZ��

7KHVH�FROXPQV�FDQ�GLVSOD\�HLWKHU�IRUPXOD�RU�WKH�QXPHULFDO�YDOXH�RI�WKH�IRUPXOD�
7H[W�&RORU�3UHIHUHQFHV��2SHQV�WKH�7H[W�DQG�&RORU�3UHIHUHQFHV�GLDORJ�WKDW�DOORZV�\RX�WR�GHWHUPLQH�ORFDO�

DQG�JOREDO�)RQW�DQG�&RORU�VHWWLQJV�

5HSRUW�0HQX
2SHQ�5HSRUW�7DE��2SHQV�D�QHZ�ILOH�LQ�WKH�5HSRUW�ZLQGRZ��&KDSWHU�����5HSRUW�:LQGRZ��
&ORVH�5HSRUW�7DE��&ORVHV�WKH�DFWLYH�ILOH�LQ�WKH�UHSRUW�ZLQGRZ�
6DYH�5HSRUW�7DE��6DYHV�WKH�DFWLYH�ILOH�LQ�WKH�5HSRUW�ZLQGRZ�
6DYH�5HSRUW�7DE�$V��6DYHV�WKH�DFWLYH�ILOH�XQGHU�D�GLIIHUHQW�QDPH�
3ULQW�5HSRUW�7DE��3ULQWV�WKH�DFWLYH�ILOH�

:LQGRZ�0HQX
6KRZ�7RROEDUV��7XUQV�GRFNDEOH�WRROEDUV�RQ�DQG�RII�
&DVFDGH��/D\HUV�WKH�YDULRXV�ZLQGRZV�ZLWK�WKH�DFWLYH�ZLQGRZ�RQ�WRS�
7LOH�+RUL]RQWDOO\��7LOHV�WKH�ZLQGRZV�LQ�D��ODQGVFDSH��IDVKLRQ��WRS�ERWWRP��
7LOH�9HUWLFDOO\��7LOHV�WKH�ZLQGRZV�LQ��SRUWUDLW��IDVKLRQ��VLGH�E\�VLGH��
5HGUDZ��)RUFHV�WKDW�ZLQGRZ�WR�FRPSOHWHO\�UHGUDZ�
5HSRUW�ILOHQDPH��'LVSOD\V�WKH�QDPH�RI�WKH�ILOH�FXUUHQWO\�RSHQ�LQ�WKH�5HSRUW�ZLQGRZ��&KHFN�LW�WR�PD[LPL]H�

WKH�ZLQGRZ�DQG�EULQJ�LW�WR�WKH�WRS�
3DUDPHWHU�GLDJUDP�ILOH��,I�FKHFNHG��WKLV�ZLOO�PD[LPL]H�WKH�3DUDPHWHU�ZLQGRZ�DQG�EULQJ�LW�WR�WKH�WRS�
'LDJUDP�GLDJUDP�ILOH��,I�FKHFNHG��WKLV�ZLOO�PD[LPL]H�WKH�'LDJUDP�ZLQGRZ�DQG�EULQJ�LW�WR�WKH�WRS�
3URMHFW�SURMHFW�ILOH��,I�FKHFNHG��WKLV�ZLOO�PD[LPL]H�WKH�SURMHFW�ZLQGRZ�DQG�EULQJ�LW�WR�WKH�WRS��DYDLODEOH�

ZLWK�9HUL/RJJHU�DQG�7HVW%HQFKHU�SUR��



$SSHQGL[�%��&RORUV�DQG�WKHLU�0HDQLQJ������
5HG�LQGLFDWHV�DFWLYDWHG�EXWWRQV�RU�HUURU�FRQGLWLRQV�

5HG�%XWWRQV�DUH�DFWLYDWHG�EXWWRQV��7KHUH�DUH�WZR�W\SHV�RI�EXWWRQV�WKDW�VWD\�UHG�ZKHQ�DFWLYDWHG��
0RGH�%XWWRQV�FRQWURO�WKH�IXQFWLRQDOLW\�RI�WKH�ULJKW�PRXVH�EXWWRQ��GHOD\��KROG��VHWXS��VDP�
SOH��WH[W��DQG�PDUNHU���6WDWH�%XWWRQV�FRQWURO�WKH�OHYHO�RI�WKH�QH[W�VLJQDO�WR�EH�GUDZQ�

5HG�'HOD\V�DUH�GHOD\V�WKDW�FDQQRW�GUDZ�WKHPVHOYHV�SURSHUO\��/RRN�IRU�DQ�HUURU�FRQGLWLRQ�LQ�WKH�
SDUDPHWHU�ZLQGRZ�WR�FRUUHFW�WKH�HUURU�

5HG�6HWXSV�DQG�+ROGV�DUH�FRQVWUDLQWV�ZKRVH�PDUJLQV�DUH�YLRODWHG��/RRN�IRU�GHOD\V�DQG�VLJQDO�
WUDQVLWLRQV�WKDW�KDYH�EHHQ�PRYHG�WRR�FORVH�WR�WKH�FRQWURO�VLJQDO�RI�WKH�FRQVWUDLQW�IRU�WKH�
FDXVH�RI�WKH�YLRODWLRQ�

5HG�6LJQDOV�DUH�VLJQDOV�WKDW�FRXOG�QRW�EH�VLPXODWHG�EHFDXVH�WKHUH�ZDV�DQ�HUURU�LQ�WKH�VLPXODWLRQ�
RU�EHFDXVH�WKH�VLJQDOV�ZHUH�UHPRYHG�IURP�WKH�VLPXODWLRQ�XVLQJ�WKH�³6LPXODWH�,QGHSHQGHQW�
O\´�IHDWXUH�

5HG�7UDQVLWLRQV��UHFWDQJOHV�RU�YHUWLFDO�EDUV��LQ�WKH�'LDJUDP�ZLQGRZ�DUH�FDXVHG�E\�HGJH�WUDQ�
VLWLRQV�WKDW�GR�QRW�FKDQJH�VWDWH��L�H��KLJK�WR�KLJK���7R�IL[�WKH�HUURU��HLWKHU�GHOHWH�WKH�WUDQVLWLRQ�
RU�FKDQJH�RQH�RI�WKH�WZR�VHJPHQW�VWDWHV�WR�D�GLIIHUHQW�VWDWH��7R�GHOHWH�DOO�WKH�UHG�WUDQVLWLRQV�
FKRRVH�WKH�(GLW�!�&OHDU�5HG�(YHQWV�

5HG�&ORFNV�DUH�FORFNV�ZKRVH�IRUPXODV�RU�YDOXHV�DUH�LQYDOLG�VR�WKDW�WKH\�FDQ�QR�ORQJHU�GUDZ�
WKHPVHOYHV�SURSHUO\��'RXEOH�FOLFN�RQ�D�FORFN�VHJPHQW�WR�RSHQ�WKH�(GLW�&ORFN�3URSHUWLHV�
GLDORJ�ER[�

%OXH�REMHFWV�DUH�XVHG�IRU�PHDVXUHPHQW�DQG�LQIRUPDWLRQ�

%OXH�GHOWD�EXWWRQ�GLVSOD\V�WKH�WLPH�EHWZHHQ�WKH�FXUVRU�DQG�WKH�EOXH�GHOWD�WULDQJOH�RQ�WKH�WLPH�
OLQH��6HH�GHOWD�EXWWRQ�

%OXH�GHOWD�WULDQJOH�LV�D�PDUNHU�OHIW�EHKLQG�HDFK�WLPH�WKH�OHIW�PRXVH�EXWWRQ�LV�UHOHDVHG�LQ�WKH�
'LDJUDP�ZLQGRZ��6HH�GHOWD�EXWWRQ�

%OXH�6LJQDOV�DUH�VLJQDOV�WKDW�DUH�GHILQHG�WR�EH�LQSXWV�WR�D�WHVW�EHQFK��VLJQDOV�WKDW�WKH�VLPXODWHG�
FLUFXLW�JHQHUDWHV�DQG�D�WHVW�EHQFK�JHQHUDOO\�YHULILHV�IRU�FRUUHFW�SHUIRUPDQFH���

%OXH�VLJQDO�QDPHV�ZLWK�D�EOXH�ZDYHIRUP�LQGLFDWH�VLPXODWHG�VLJQDOV��6HH�&KDSWHU�����,QWHU�
DFWLYH�+'/�6LPXODWLRQ��

%OXH�'HOD\V�DUH�GHOD\V�WKDW�VHW�RQO\�WKH�PLQ�HGJH�RI�WKH�GHOD\HG�WUDQVLWLRQ��(LWKHU�WKH�GHOD\�LV�
D�PLQ�RQO\�GHOD\�RU�DQRWKHU�GHOD\�LV�GRPLQDQW�DW�WKH�GHOD\HG�WUDQVLWLRQ��IRU�PRUH�LQIRUPD�
WLRQ��VHH�PXOWLSOH�GHOD\V��

%OXH�VLJQDO�QDPHV�ZLWK�D�EODFN�ZDYHIRUP�LQGLFDWHV�D�FRPSDULVRQ�VLJQDO�WKDW�GLG�QRW�ILQG�DQ\�
GLIIHUHQFHV�WR�UHSRUW���6HH�&KDSWHU�����:DYHIRUP�&RPSDULVRQV��



������$SSHQGL[�%��&RORUV�DQG�WKHLU�0HDQLQJ
/LJKW�*UD\�LQGLFDWHV�D�VHOHFWHG�REMHFW�RU�XQFHUWDLQW\�

$�*UD\�GRWWHG�ER[�VKRZV�D�VHOHFWHG�REMHFW�LQ�WKH�'LDJUDP�ZLQGRZ�OLNH�D�VHJPHQW��WH[W�REMHFW��
RU�D�SDUDPHWHU��6HOHFW�DQ�REMHFW�E\�OHIW�FOLFNLQJ�RQ�LW��

/LJKW�*UD\�VLJQDO�WUDQVLWLRQV�DUH�WKH�XQFHUWDLQ�DUHDV�LQ�ZKLFK�D�VLJQDO�WUDQVLWLRQ�PD\�FKDQJH�
VWDWH��$Q�XQFHUWDLQW\�UHJLRQ�LV�JHQHUDWHG�E\�GHOD\V�ZKRVH�PLQ�DQG�PD[�WLPHV�DUH�QRW�HTXDO��

*UD\�'HOD\V�DUH�GHOD\V�WKDW�GR�QRW�VHW�HLWKHU�HGJH�RI�WKH�GHOD\HG�WUDQVLWLRQ��(LWKHU�WKH�PLQ�PD[�
YDOXHV�DUH�EODQN�DQG�FDQ�EH�VHW�E\�GRXEOH�FOLFNLQJ�RQ�WKH�GHOD\��2U�DQRWKHU�GHOD\�LV�GRPL�
QDQW�DW�WKH�GHOD\HG�WUDQVLWLRQ��

'DUN�*UD\�ZDYHIRUPV�LQGLFDWH�DQ�LQYDOLG�ZDYHIRUP�VWDWH�ZKHUH�WKH�YDOXH�RI�WKH�VLJQDO�LV�XQ�
NQRZQ�

*UHHQ�LQGLFDWHV�VHOHFWLRQ�

*UHHQ�6HOHFWLRQ�%DU�VKRZV�D�VHOHFWHG�VLJQDO�WUDQVLWLRQ�

*UHHQ�'HOD\V�DUH�GHOD\V�WKDW�VHW�RQO\�WKH�PD[�HGJH�RI�WKH�GHOD\HG�WUDQVLWLRQ��(LWKHU�WKH�GHOD\�
LV�D�PD[�RQO\�GHOD\�RU�DQRWKHU�GHOD\�LV�GRPLQDQW�DW�WKH�GHOD\HG�WUDQVLWLRQ��IRU�PRUH�LQIRU�
PDWLRQ�PXOWLSOH�GHOD\V���



$SSHQGL[�&��&RPPRQ�4XHVWLRQV������
4XHVWLRQ��:KDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�7HVW%HQFKHU�3UR��:DYH)RUPHU�3UR��DQG�7LPLQJ�'LD�
JUDPPHU�3UR"

$QVZHU��(DFK�SURGXFW�DGGV�D�QHZ�FDSDELOLW\��7LPLQJ�'LDJUDPPHU�LV�D�WLPLQJ�GLDJUDP�HGLWRU��
:DYH)RUPHU�DGGV�ZDYHIRUP�VWLPXOXV�JHQHUDWLRQ��ZDYHIRUP�LPSRUW��DQG�,QWHUDFWLYH�+'/�VLPXOD�
WLRQ��7HVW%HQFKHU�3UR�DGGV�PXOWL�GLDJUDP��VHOI�WHVWLQJ�WHVW�EHQFK�DQG�EXV�IXQFWLRQDO�PRGHO�JHQHUD�
WLRQ�IRU�9+'/�DQG�9HULORJ��)RU�D�PRUH�GHWDLOHG�H[SODQDWLRQ�UHDG�WKH�'LIIHUHQFHV�VHFWLRQ�LQ�RQ�OLQH�
KHOS��

4XHVWLRQ��+RZ�GR�,�JHW�P\�WLPLQJ�GLDJUDPV�LQWR�D�ZRUG�SURFHVVRU"

$QVZHU��7KHUH�DUH���ZD\V�WR�HPEHG�\RXU�WLPLQJ�GLDJUDPV�LQWR�D�ZRUG�SURFHVVRU��FRS\�WR�FOLSERDUG�
ELWPDSV��:0)�PHWDILOHV��&*0�PHWDILOHV��(QKDQFHG�PHWDILOHV��0,)�ILOHV��DQG�(36�ILOHV��&KDSWHU���
KDV�WKH�LQVWUXFWLRQV�IRU�JHQHUDWLQJ�WKH�GLIIHUHQW�LPDJHV��7KH�ILOH�LPDJH�GRF�ORFDWHG�RQ�WKH�GLVWULEX�
WLRQ�GLVNHWWH�KDV�PRUH�GHWDLO�DQG�KLQWV�RQ�(36�DQG�0,)�ILOHV��DQG�H[SODLQV�WKH�GLIIHUHQFHV�EHWZHHQ�
WKH�PHWDILOH�IRUPDWV�

4XHVWLRQ��:KHQ�,�SULQW�QDPHV�RI�SDUDPHWHUV�RU�VLJQDOV�WKH\�GR�QRW�VKRZ�XS�RQ�P\�SULQWRXW��:K\�
GRHV�WKLV�KDSSHQ"

$QVZHU��,I�\RX�KDYH�ZKLWH�RU�D�OLJKW�FRORU�FKRVHQ�DV�WKH�IRQW�FRORU�\RXU�EODFN�DQG�ZKLWH�SULQWHU�PD\�
QRW�EH�DEOH�WR�UHSUHVHQW�LW�RQ�ZKLWH�SDSHU��7R�UHVHW�DOO�WKH�FRORUV�IRU�SULQWLQJ�FKRRVH�WKH�2SWLRQV?7H[W�
&RORU�3UHIHUHQFHV?5HVWRUH�'HIDXOW�IRQWV�DQG�FRORUV�RU�DOWHU�MXVW�WKH�FRORU�RI�WKH�REMHFW�WKDW�GLG�QRW�
SULQW�

4XHVWLRQ��+RZ�FDQ�,�RXWSXW�WR�D�SRVWVFULSW�ILOH"

$QVZHU��<RXU�:LQGRZV�SULQW�GULYHU�GHWHUPLQHV�WKH�RXWSXW�IRUPDW�JHQHUDWHG�E\�D�SULQW�RSHUDWLRQ��
,QVWDOO�D�SRVWVFULSW�SULQW�GULYHU�XVLQJ�WKH�:LQGRZ
V�&RQWURO�3DQHO�SURJUDP�LI�\RX�GRQ
W�DOUHDG\�KDYH�
RQH�LQVWDOOHG��7R�FUHDWH�D�SRVWVFULSW�ILOH��SULQW�WR�D�SRVWVFULSW�SULQWHU�ZLWK�WKH��3ULQW�WR�(36�ILOH��RS�
WLRQ�FKHFNHG��$OVR��W\SH�LQ�D�ILOH�QDPH�LQ�WKH�)LOHQDPH�ER[��

4XHVWLRQ��'RHV�:DYH)RUPHU�3UR�UXQ�RQ�D�3RZHU�3&�RU�D�0DFLQWRVK�FRPSXWHU�ZLWK�:LQGRZV�VRIW�
ZDUH�HPXODWLRQ"

$QVZHU��<HV��EXW�:DYH)RUPHU�3UR�UHTXLUHV�DW�OHDVW�D�WZR�EXWWRQ�PRXVH�WR�EH�XVHG�HIILFLHQWO\��<RX�
FDQ�HPXODWH�WKH�ULJKW�PRXVH�EXWWRQ�E\�XVLQJ�WKH�)���NH\��RU�W\SLQJ�$SSOH�.H\���,I�\RX�KDYH�SURE�
OHPV�FDOO�XV�RU�\RXU�$SSOH�GHDOHU�IRU�PRUH�VXJJHVWLRQV�

4XHVWLRQ��7KH�IOLFNHU�IURP�WKH�WLPH�PHDVXUH�EXWWRQV�RU�WKH�VWDWXV�EDU�LV�ERWKHUVRPH�RQ�P\�PRQLWRU��
FDQ�,�WXUQ�WKRVH�RII"



������$SSHQGL[�&��&RPPRQ�4XHVWLRQV
$QVZHU��<HV��\RX�FDQ�WXUQ�HLWKHU�RQH�RII��,Q�HDFK�ZLQGRZ��FKRRVH�2SWLRQV�!�6WDWXV�%DU�WR�WXUQ�RII�
WKH�VWDWXV�EDU�LQ�WKDW�ZLQGRZ��,I�\RX�DUH�MXVW�OHDUQLQJ�WR�XVH�WKH�SURJUDP��WKH�VWDWXV�EDU�JLYHV�D�ORW�RI�
KLQWV�DQG�LQVWUXFWLRQV��VR�\RX�PD\�ZDQW�WR�NHHS�LW�RQ�XQWLO�\RX�IHHO�FRPIRUWDEOH�ZLWK�WKH�SURJUDP��

7R�WXUQ�RII�WKH�PHDVXUHPHQW�EXWWRQV��FKRRVH�2SWLRQV�!�'UDZLQJ�3UHIHUHQFHV�PHQX��7KLV�ZLOO�RSHQ�
XS�WKH�'UDZLQJ�3UHIHUHQFHV�GLDORJ��XQFKHFN�WKH�&RQWLQXRXV�0HDVXUHPHQW�2Q�FKHFNER[��1RZ�
ZKHQ�HYHU�\RX�OHIW�FOLFN�LQ�WKH�'LDJUDP�ZLQGRZ�WKH�EODFN�WLPH�EXWWRQ�ZLOO�GLVSOD\�WKH�PRXVH�SRVL�
WLRQ�DQG�WKH�EOXH�EXWWRQ�ZLOO�UHDG�]HUR�WLPH�XQLWV�



$SSHQGL[�'��/LFHQVH�$JUHHPHQW������
6\QDSWL&$'�
7HVW%HQFKHU�3UR���'DWD6KHHW�3UR���:DYH)RUPHU�3UR���7LPLQJ�'LDJUDPPHU�3UR���9HUL/RJJHU�3UR

6RIWZDUH�/LFHQVH�$JUHHPHQW
��5HDG�%HIRUH�8VH��

3OHDVH�UHDG�DQG�XQGHUVWDQG�WKLV�OLFHQVH�

1RWH��7KURXJKRXW�WKLV�DJUHHPHQW��WKH�ZRUG�6RIWZDUH�UHIHUV�WR�WKH�VRIWZDUH�SURGXFW�WKDW�\RX�KDYH�
OLFHQVHG�IURP�6\QDSWL&$'�

<RX�KDYH�SXUFKDVHG�D�OLFHQVH�WR�XVH�RQH�RI�WKH�IROORZLQJ�SURGXFWV��7HVW%HQFKHU�3UR��'DWD6KHHW�
3UR��:DYH)RUPHU�3UR��9HUL/RJJHU�3UR��RU�7LPLQJ�'LDJUDPPHU�3UR�VRIWZDUH��7KH�VRIWZDUH�LV�
RZQHG�DQG�UHPDLQV�WKH�SURSHUW\�RI�6\QDSWL&$'��LV�SURWHFWHG�E\�LQWHUQDWLRQDO�FRS\ULJKWV��DQG�LV�
WUDQVIHUUHG�WR�WKH�RULJLQDO�SXUFKDVHU�DQG�DQ\�VXEVHTXHQW�RZQHU�RI�WKH�6RIWZDUH�PHGLD�IRU�WKHLU�XVH�
RQO\�RQ�WKH�OLFHQVH�WHUPV�VHW�IRUWK�EHORZ��2SHQLQJ�WKH�SDFNDJLQJ�IRU�7HVW%HQFKHU�3UR��'DWD6KHHW�
3UR��:DYH)RUPHU�3UR��9HUL/RJJHU�3UR��RU�7LPLQJ�'LDJUDPPHU�3UR�DQG�RU�XVLQJ�HLWKHU�7HVW�
%HQFKHU�3UR��'DWD6KHHW�3UR��:DYH)RUPHU�3UR��9HUL/RJJHU�3UR��RU�7LPLQJ�'LDJUDPPHU�3UR�
LQGLFDWHV�\RXU�DFFHSWDQFH�RI�WKHVH�WHUPV��,I�\RX�GR�QRW�DJUHH�WR�DOO�RI�WKH�WHUPV�DQG�FRQGLWLRQV��UHWXUQ�
WKH�XQRSHQHG�6RIWZDUH�DQG�PDQXDOV�LPPHGLDWHO\�IRU�D�IXOO�UHIXQG�

8VH�RI�WKH�6RIWZDUH

��6\QDSWL&$'�JUDQWV�WKH�RULJLQDO�SXUFKDVHU���/LFHQVHH���WKH�OLPLWHG�ULJKWV�WR�SRVVHVV�DQG�XVH�
WKH�6RIWZDUH�DQG�8VHU¶V�0DQXDO���6RIWZDUH���IRU�LWV�LQWHQGHG�SXUSRVH��/LFHQVHH�DJUHHV�WKDW�
WKH�6RIWZDUH�ZLOO�EH�XVHG�VROHO\�IRU�/LFHQVHH¶V�LQWHUQDO�SXUSRVHV�DQG�WKDW�WKH�6RIWZDUH�ZLOO�
EH�LQVWDOOHG�RQ�D�VLQJOH�FRPSXWHU�RQO\��,I�WKH�6RIWZDUH�LV�LQVWDOOHG�RQ�D�QHWZRUNHG�V\VWHP��
RU�RQ�D�FRPSXWHU�FRQQHFWHG�WR�D�ILOH�VHUYHU�RU�RWKHU�V\VWHP�WKDW�SK\VLFDOO\�DOORZV�VKDUHG�
DFFHVV�WR�WKH�6RIWZDUH��/LFHQVHH�DJUHHV�WR�SURYLGH�WHFKQLFDO�RU�SURFHGXUDO�PHWKRGV�WR�SUH�
YHQW�XVH�RI�WKH�6RIWZDUH�E\�PRUH�WKDQ�RQH�XVHU�

��2QH�PDFKLQH�UHDGDEOH�FRS\�RI�WKH�6RIWZDUH�PD\�EH�PDGH�IRU�%$&.83�385326(6�21/<��
DQG�WKH�FRS\�VKDOO�GLVSOD\�DOO�SURSULHWDU\�QRWLFHV��DQG�EH�ODEHOHG�H[WHUQDOO\�WR�VKRZ�WKDW�WKH�
EDFNXS�FRS\�LV�WKH�SURSHUW\�RI�6\QDSWL&$'��DQG�WKDW�XVH�LV�VXEMHFW�WR�WKLV�/LFHQVH�

��8VH�RI�WKH�6RIWZDUH�E\�DQ\�GHSDUWPHQW��DJHQF\�RU�RWKHU�HQWLW\�RI�WKH�8�6��)HGHUDO�*RYHUQPHQW�
LV�OLPLWHG�E\�WKH�WHUPV�RI�WKH�EHORZ��5LGHU�IRU�*RYHUQPHQWDO�(QWLW\�8VHUV��

��/LFHQVHH�PD\�WUDQVIHU�LWV�ULJKWV�XQGHU�WKLV�/LFHQVH��SURYLGHG�WKDW�WKH�SDUW\�WR�ZKRP�VXFK�ULJKWV�
DUH�WUDQVIHUUHG�DJUHHV�WR�WKH�WHUPV�DQG�FRQGLWLRQV�RI�WKLV�/LFHQVH��DQG�ZULWWHQ�QRWLFH�LV�SUR�
YLGHG�WR�6\QDSWL&$'��8SRQ�VXFK�WUDQVIHU��/LFHQVHH�PXVW�WUDQVIHU�RU�GHVWUR\�DOO�FRSLHV�RI�
WKH�6RIWZDUH�



������$SSHQGL[�'��/LFHQVH�$JUHHPHQW
��([FHSW�DV�H[SUHVVO\�SURYLGHG�LQ�WKLV�/LFHQVH��/LFHQVHH�PD\�QRW�PRGLI\��UHYHUVH�HQJLQHHU��GH�
FRPSLOH��GLVDVVHPEOH��GLVWULEXWH��VXE�OLFHQVH��VHOO��UHQW��OHDVH��JLYH�RU�LQ�DQ\�RWKHU�ZD\�
WUDQVIHU��E\�DQ\�PHDQV�RU�LQ�DQ\�PHGLXP��LQFOXGLQJ�WHOHFRPPXQLFDWLRQV��WKH�6RIWZDUH��/LF�
HQVHH�ZLOO�XVH�LWV�EHVW�HIIRUWV�DQG�WDNH�DOO�UHDVRQDEOH�VWHSV�WR�SURWHFW�WKH�6RIWZDUH�IURP�XQ�
DXWKRUL]HG�XVH��FRS\LQJ�RU�GLVVHPLQDWLRQ��DQG�ZLOO�PDLQWDLQ�DOO�SURSULHWDU\�QRWLFHV�LQWDFW�

/,0,7('�:$55$17<�6\QDSWL&$'�ZDUUDQWV�WKH�6RIWZDUH�PHGLD�WR�EH�IUHH�RI�GHIHFWV�LQ�
ZRUNPDQVKLS�IRU�D�SHULRG�RI�QLQHW\�GD\V�IURP�WKH�SXUFKDVH��'XULQJ�WKLV�SHULRG��6\QDSWL�
&$'�ZLOO�UHSODFH�DW�QR�FRVW�DQ\�VXFK�PHGLD�UHWXUQHG�WR�6\QDSWL&$'��SRVWDJH�SUHSDLG��7KLV�
VHUYLFH�LV�6\QDSWL&$'¶V�VROH�OLDELOLW\�XQGHU�WKLV�ZDUUDQW\�

',6&/$,0(5�/,&(16(�)((6�)25�7+(�62)7:$5(�'2�127�,1&/8'(�$1<�&21�
6,'(5$7,21�)25�$668037,21�2)�5,6.�%<�6<1$37,&$'��$1'�6<1$37,&$'�
',6&/$,06�$1<�$1'�$//�/,$%,/,7<�)25�,1&,'(17$/�25�&216(48(17,$/�
'$0$*(6�$5,6,1*�287�2)�7+(�86(�25�23(5$7,21�25�,1$%,/,7<�72�86(�
7+(�62)7:$5(��(9(1�,)�$1<�2)�7+(6(�3$57,(6�+$9(�%((1�$'9,6('�2)�
7+(�3266,%,/,7,(6�2)�68&+�'$0$*(6��)857+(5025(��/,&(16((�,1'(0�
1,),(6�$1'�$*5((6�72�+2/'�6<1$37,&$'�+$50/(66�)520�68&+�
&/$,06��7+(�(17,5(�5,6.�$6�72�7+(�5(68/76�$1'�3(5)250$1&(�2)�7+(�
62)7:$5(�,6�$6680('�%<�7+(�/,&(16((��7+(�:$55$17,(6�(;35(66('�
,1�7+,6�/,&(16(�$5(�7+(�21/<�:$55$17,(6�0$'(�%<�6<1$37,&$'�$1'�
$5(�,1�/,(8�2)�$//�27+(5�:$55$17,(6��(;35(66('�25�,03/,('��,1&/8'�
,1*�%87�127�/,0,7('�72�,03/,('�:$55$17,(6�2)�0(5&+$17$%,/,7<�
$1'�2)�),71(66�)25�$�3$57,&8/$5�385326(��7+,6�:$55$17<�*,9(6�<28�
63(&,),('�/(*$/�5,*+76��$1'�<28�0$<�$/62�+$9(�27+(5�5,*+76�
:+,&+�9$5<�)520�-85,6',&7,21�72�-85,6',&7,21��620(�-85,6',&7,216�
'2�127�$//2:�7+(�(;&/86,21�25�/,0,7$7,21�2)�:$55$17,(6��62�7+(�
$%29(�/,0,7$7,216�25�(;&/86,216�0$<�127�$33/<�72�<28�

7HUP

���7KLV�OLFHQVH�LV�HIIHFWLYH�DV�RI�WKH�WLPH�/LFHQVHH�UHFHLYHV�WKH�6RIWZDUH��DQG�VKDOO�FRQWLQXH�LQ�
HIIHFW�XQWLO�/LFHQVHH�FHDVHV�DOO�XVH�RI�WKH�6RIWZDUH�DQG�UHWXUQV�RU�GHVWUR\V�DOO�FRSLHV�WKHUH�
RI��RU�XQWLO�DXWRPDWLFDOO\�WHUPLQDWHG�XSRQ�IDLOXUH�RI�/LFHQVHH�WR�FRPSO\�ZLWK�DQ\�RI�WKH�
WHUPV�RI�WKLV�/LFHQVH�

*HQHUDO

���7KLV�/LFHQVH�LV�WKH�FRPSOHWH�DQG�H[FOXVLYH�VWDWHPHQW�RI�WKH�SDUWLHV¶�DJUHHPHQW��6KRXOG�DQ\�
SURYLVLRQ�RI�WKLV�OLFHQVH�EH�KHOG�WR�EH�LQYDOLG�E\�DQ\�FRXUW�RI�FRPSHWHQW�MXULVGLFWLRQ��WKDW�
SURYLVLRQ�ZLOO�EH�HQIRUFHG�WR�WKH�H[WHQW�SHUPLVVLEOH��DQG�WKH�UHPDLQGHU�RI�WKH�/LFHQVH�VKDOO�
QRQHWKHOHVV�UHPDLQ�LQ�IXOO�IRUFH�DQG�HIIHFW��7KLV�/LFHQVH�VKDOO�EH�FRQWUROOHG�E\�WKH�ODZV�RI�
WKH�6WDWH�RI�9LUJLQLD��DQG�WKH�8QLWHG�6WDWHV�RI�$PHULFD�



$SSHQGL[�'��/LFHQVH�$JUHHPHQW������
5LGHU�)RU�8�6��*RYHUQPHQWDO�(QWLW\�8VHUV

7KLV�LV�D�ULGHU�WR�7HVW%HQFKHU�3UR��'DWD6KHHW�3UR��9HUL/RJJHU�3UR��:DYH)RUPHU�3UR��7LPLQJ�
'LDJUDPPHU�3UR�62)7:$5(�/,&(16(�$*5((0(17���/LFHQVH���DQG�VKDOO�WDNH�SUHFHGHQFH�
RYHU�WKH�/LFHQVH�ZKHUH�D�FRQIOLFW�RFFXUV�

���7KH�6RIWZDUH�ZDV��GHYHORSHG�DW�SULYDWH�H[SHQVH��QR�SRUWLRQ�ZDV�GHYHORSHG�ZLWK�JRYHUQPHQW�
IXQGV��DQG�LV�D�WUDGH�VHFUHW�RI�6\QDSWL&$'�DQG�LWV�OLFHQVRU�IRU�DOO�SXUSRVHV�RI�WKH�)UHHGRP�
RI�,QIRUPDWLRQ�$FW��LV��FRPPHUFLDO�FRPSXWHU�VRIWZDUH��VXEMHFW�WR�OLPLWHG�XWLOL]DWLRQ�DV�SUR�
YLGHG�LQ�DQ\�FRQWUDFW�EHWZHHQ�WKH�YHQGRU�DQG�WKH�JRYHUQPHQW�HQWLW\��DQG�LQ�DOO�UHVSHFWV�LV�
SURSULHWDU\�GDWD�EHORQJLQJ�VROHO\�WR�6\QDSWL&$'�DQG�LWV�OLFHQVRU�

���)RU�XQLWV�RI�WKH�'R'��WKH�6RIWZDUH�LV�VROG�RQO\�ZLWK��5HVWULFWHG�5LJKWV��DV�WKDW�WHUP�LV�GHILQHG�
LQ�WKH�'R'�6XSSOHPHQW�WR�')$5���������������E�����LL���DQG�XVH��GXSOLFDWLRQ�RU�GLVFOR�
VXUH�LV�VXEMHFW�WR�UHVWULFWLRQV�VHW�IRUWK�LQ�VXESDUDJUDSK��F�����LL��RI�WKH�5LJKWV�LQ�7HFKQLFDO�
'DWD�DQG�&RPSXWHU�6RIWZDUH�FODXVH�DW���������������0DQXIDFWXUHU��6\QDSWL&$'��32�%R[�
�������%ODFNVEXUJ��9D������������86$�

���,I�WKH�6RIWZDUH�ZDV�DFTXLUHG�XQGHU�D�*6$�6FKHGXOH��WKH�*RYHUQPHQW�KDV�DJUHHG�WR�UHIUDLQ�
IURP�FKDQJLQJ�RU�UHPRYLQJ�DQ\�LQVLJQLD�RU�OHWWHULQJ�IURP�WKH�6RIWZDUH�RU�'RFXPHQWDWLRQ�
RU�IURP�SURGXFLQJ�FRSLHV�RI�PDQXDOV�RU�GLVNV��H[FHSW�IRU�EDFNXS�SXUSRVHV��DQG������7LWOH�
WR�DQG�RZQHUVKLS�RI�WKH�6RIWZDUH�DQG�'RFXPHQWDWLRQ�DQG�DQ\�UHSURGXFWLRQV�WKHUHRI�VKDOO�
UHPDLQ�ZLWK�6\QDSWL&$'�DQG�LWV�OLFHQVRU������XVH�RI�WKH�6RIWZDUH�VKDOO�EH�OLPLWHG�WR�WKH�
IDFLOLW\�IRU�ZKLFK�LW�LV�DFTXLUHG��DQG�����LI�WKH�XVH�RI�WKH�6RIWZDUH�LV�GLVFRQWLQXHG�DW�WKH�RULJ�
LQDO�LQVWDOODWLRQ�ORFDWLRQ�DQG�WKH�*RYHUQPHQW�ZLVKHV�WR�XVH�LW�DW�DQRWKHU�ORFDWLRQ��LW�PD\�GR�
VR�E\�JLYLQJ�SULRU�ZULWWHQ�QRWLFH�WR�6\QDSWL&$'��VSHFLI\LQJ�WKH�QHZ�ORFDWLRQ�VLWH�DQG�FODVV�
RI�FRPSXWHU�

���*RYHUQPHQW�SHUVRQQHO�XVLQJ�WKH�6RIWZDUH��RWKHU�WKDQ�XQGHU�WKH�'R'�FRQWUDFW�RU�*6$�6FKHG�
XOH��DUH�KHUHE\�RQ�QRWLFH�WKDW�XVH�RI�WKH�6RIWZDUH�LV�VXEMHFW�WR�UHVWULFWLRQV�WKDW�DUH�WKH�VDPH�
RU�VLPLODU�WR�WKRVH�VSHFLILHG�DERYH�



������$SSHQGL[�'��/LFHQVH�$JUHHPHQW



$SSHQGL[�(��6WDQGDUG�3DUWV�DQG�;���/LEUDULHV������
7KLV�$SSHQGL[�LQFOXGHV�WKH�6WDQGDUG�3DUW�DQG�;���/LEUDU\�LQVWUXFWLRQV��DQG�\RXU�OLEUDU\�OLFHQVH�
DJUHHPHQW��

6WDQGDUG�3DUWV�/LEUDULHV

7KH�6WDQGDUG�3DUW�/LEUDULHV�FRQWDLQ�RYHU��������WLPLQJ�SDUDPHWHUV�IRU�FRPPRQO\�XVHG�GLJLWDO�SDUWV��
7KH�6WDQGDUG�3DUW�/LEUDULHV�SURYLGH�\RX�ZLWK�WZR�PDMRU�EHQHILWV��)LUVW�WKH\�VDYH�\RX�WKH�WLPH�\RX�
ZRXOG�QRUPDOO\�VSHQG�FUHDWLQJ�WKHVH�OLEUDULHV�PDQXDOO\��$QG�VHFRQG��EHFDXVH�VLPLODU�QDPLQJ�FRQ�
YHQWLRQV�ZHUH�XVHG�IRU�SDUWV�IURP�GLIIHUHQW�OLEUDULHV�LW�LV�HDV\�WR�DVVHVV�WKH�LPSDFW�RI�FKDQJLQJ�SDUW�
YHQGRUV�DQG�ORJLF�IDPLOLHV�LQ�\RXU�GHVLJQV�

'LUHFWRU\�6WUXFWXUH��7KH�IROORZLQJ�LV�WKH�OLEUDU\�GLUHFWRU\�VWUXFWXUH�WKDW�ZH�XVH�DW�6\QDSWL&$'��
EXW�RXU�OLEUDU\�IHDWXUHV�DUH�VHWXS�VR�WKDW�\RX�PD\�FKRRVH�DQ\�GLUHFWRU\�VWUXFWXUH�\RX�ZDQW�DV�ORQJ�DV�
ILOHV�ZLWK�WKH�VDPH�QDPH�UHPDLQ�LQ�VHSDUDWH�GLUHFWRULHV�

&�?ZDYHIRUP?�����'LUHFWRU\�ZKHUH�:DYH)RUPHU�3UR�LV�LQVWDOOHG��
�������������������������,I�\RX�DUH�UXQQLQJ�7LPLQJ�'LDJUDPPHU�3UR�WKHQ�WKH�GHIDXOW�GLUHFWRU\�LV�
WLPLQJ�

��3DUW�YHQGRU�GLUHFWRULHV��
&�?ZDYHIRUP?OLE?PRW ��0RWRUROD��
&�?ZDYHIRUP?OLE?QDW ��1DWLRQDO�6HPLFRQGXFWRU��
&�?ZDYHIRUP?OLE?WL ��7H[DV�,QVWUXPHQWV��

/LEUDU\�'DWD��+HUH�LV�D�OLVW�RI�RXU�OLEUDULHV�DQG�WKH�VRXUFHV�IURP�ZKLFK�WKH�LQIRUPDWLRQ�ZDV�GUDZQ��
3OHDVH�FRQWDFW�XV�LI�\RX�ILQG�HUURUV�RU�RPLVVLRQV�

F�?ZDYHIRUP?OLE?QDW?
1DWLRQDO�6HPLFRQGXFWRU�)$&7�$GYDQFHG�&026�/RJLF�'DWDERRN���������

F�?ZDYHIRUP?OLE?WL?

)LOH�1DPH 3DUW�7\SH 3DUP�6SHFV�

�DF�W[W ���$& �9�7$ ��&

DF�W[W ���$& �9�7$ ��&

DFW�W[W ���$&7 �9�7$ ��&



������$SSHQGL[�(��6WDQGDUG�3DUWV�DQG�;���/LEUDULHV
7H[DV�,QVWUXPHQWV�$GYDQFHG�&026�/RJLF�'DWDERRN�������6&$'���&�

7H[DV�,QVWUXPHQWV�$/6�$6�/RJLF�'DWD�%RRN��������6'$'���%�

7H[DV�,QVWUXPHQWV�+LJK�6SHHG�&026�/RJLF�'DWDERRN�������6&/'���%�

)LOH�1DPH 3DUW�7\SH 3DUP�6SHFV� 1RWHV

�DF�W[W �����$&�������VHULHV ���9�7$ ��&� ZKHQ�QR���&�DYDLODEOH�����GDWD�ZDV�XVHG

DF�W[W �����$&�������VHULHV ���9�7$ ��&� ZKHQ�QR���&�DYDLODEOH�����GDWD�ZDV�XVHG

DFW�W[W ������$&7�������VHULHV 7$ ��&

�DF���W[W �����$&�������VHULHV ���9�7$ ��&� ZKHQ�QR���&�DYDLODEOH�����GDWD�ZDV�XVHG

DF���W[W �����$&�������VHULHV ���9�7$ ��&� ZKHQ�QR���&�DYDLODEOH�����GDWD�ZDV�XVHG

DFW���W[W ������$&7�������VHULHV 7$ ��&

)LOH�1DPH 3DUW�7\SH

��DOV�W[W ���$/6

��DOV�W[W ���$/6

��DV�W[W ���$6

��DV�W[W ���$6

)LOH�1DPH 3DUW�7\SH 3DUP�6SHFV�

��KF�W[W ���+&�VHULHV ���9�&/ ��SI�

��KF����W[W ���+&�VHULHV ���9�&/ ���SI�

��KF�W[W ���+&�VHULHV ���9�&/ ��SI�

��KF����W[W ���+&�VHULHV ���9�&/ ���SI�

��KFW�W[W ���+&7�VHULHV ���9�&/ ��SI�

��KFW����W[W ���+&7�VHULHV ���9�&/ ���SI�

��KFW�W[W ���+&7�VHULHV ���9�&/ ��SI�

��KFW����W[W ���+&7�VHULHV ���9�&/ ���SI�



$SSHQGL[�(��6WDQGDUG�3DUWV�DQG�;���/LEUDULHV������
7H[DV�,QVWUXPHQWV�77/�/RJLF�'DWD�%RRN�������6'/'���$�

7H[DV�,QVWUXPHQWV�)�/RJLF��61�����)��������6')'���%�

F�?ZDYHIRUP?OLE?PRW?
0RWRUROD�0(&/�'HYLFH�'DWD��'/����UHY��

;���0LFURSURFHVVRU�/LEUDULHV

7KH�;���0LFURSURFHVVRU�/LEUDULHV�FRQWDLQ�RYHU�����WLPLQJ�SDUDPHWHUV�IRU�WKH�,QWHO����DQG�3HQWLXP�
SURFHVVRUV��FRYHUV�WKH�WLPLQJ�IRU����GLIIHUHQW�,QWHO����SURFHVVRUV�DQG���GLIIHUHQW�3HQWLXP�SURFHV�
VRUV���7KH�;���/LEUDULHV�SURYLGH�\RX�WZR�PDMRU�EHQHILWV��)LUVW�WKH\�VDYH�\RX�WKH�WLPH�\RX�ZRXOG�
QRUPDOO\�VSHQG�FUHDWLQJ�WKHVH�OLEUDULHV�PDQXDOO\��$QG�VHFRQG��EHFDXVH�VLPLODU�QDPLQJ�FRQYHQWLRQV�
ZHUH�XVHG�IRU�SDUWV�IURP�GLIIHUHQW�OLEUDULHV�LW�LV�HDV\�WR�DVVHVV�WKH�LPSDFW�RI�FKDQJLQJ�WKH�VSHHG�RU�
SRZHU�JUDGH�RI�WKH�SURFHVVRUV�

/LEUDU\�1DPLQJ�&RQYHQWLRQV

7KH�WLPLQJ�SDUDPHWHU�QDPHV�FRQWDLQ�WKH�H[DFW�,QWHO�WLPLQJ�SDUDPHWHU�QDPH�XVHG�LQ�WKH�GDWD�ERRN�
DQG�D�VSHFLDO�6\QDSWL&$'�SRVWIL[�OLNH�

,QWHO3DUDPHWHU1DPHB6\QDSWL&$'3RVWIL[

)LOH�1DPH 3DUW�7\SH

WWO�W[W ������77/

V�W[W ������6

OV�W[W ������/6

)LOH�1DPH 3DUW�7\SH 3DUP�6SHF�

I�W[W ������) 7$ ��&

)LOH�1DPH 3DUW�7\SH 1RWHV

PF��+�W[W 0(&/���.+ 0&��+����VHULHV

PF���W[W 0(&/���. 0&������VHULHV

PF���W[W 0(&/�,,, 0&�����VHULHV



������$SSHQGL[�(��6WDQGDUG�3DUWV�DQG�;���/LEUDULHV

]H�
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�
�

7KH�6\QDSWL&$'�SRVWIL[�LQGLFDWHV�KRZ�WKH�SDUDPHWHU�VKRXOG�EH�LPSOHPHQWHG�LQVLGH�:DYH)RUPHU�
3UR�RU�7LPLQJ�'LDJUDPPHU�3UR��7KH��IROORZLQJ�WDEOH�VKRZV�WKH�SRVVLEOH�SRVWIL[�HQGLQJV�DQG�KRZ�WR�
PRGHO�WKH�SDUDPHWHUV�LQ�:DYH)RUPHU�3UR�RU�7LPLQJ�'LDJUDPPHU�3UR�

����/LEUDULHV

F�?ZDYHIRUP?OLE?[��?��������������LI�\RX�DUH�XVLQJ�7LPLQJ�'LDJUDPPHU�3UR�WKHQ�F�?WLPLQJ?����
,QWHO�GDWDERRN��,QWHO����0LFURSURFHVVRU�)DPLO\���������RUGHU�QXPEHU������������

3RVWIL[ :KDW�,W�PHDQV +RZ�WR�0RGHO�,W

WZ SXOVH�ZLGWK 8VH�HLWKHU�D�6HWXS�RU�+ROG�SDUDPHWHU�WR�PRQLWRU�WKH�VL
RI�WKH�SXOVH�ZLGWK��2U�XVH�D�'HOD\�WR�IRUFH�WKH�SXOVH�
ZLGWK�WR�EH�WKH�H[DFW�VL]H�LQGLFDWHG�E\�WKH�YDOXHV��

WYS YDOLG�SURSDJDWLRQ�GHOD\ 8VH�D�'HOD\�SDUDPHWHU�

WIS IORDW�SURSDJDWLRQ�GHOD\ 8VH�D�'HOD\�SDUDPHWHU�

WV VHWXS�WLPH 8VH�D�6HWXS�SDUDPHWHU�

WK KROG�WLPH 8VH�D�+ROG�SDUDPHWHU�

WM+/�RU��WM/+ IDOO�WLPH�RI�DQ�HGJHULVH�WLPH�RI�
DQ�HGJH�VRPHWLPHV�FDOOHG�HGJH�
MLWWHU�

8VH�WKHVH�WLPLQJ�YDOXHV�LQ�WKH�MLWWHU�IRUPXODV�RI�FORFN
DQG�LQ�WKH�PLQ�DQG�PD[�IRUPXODV�RI�GHOD\V��7KHUH�LV�Q
VLQJOH�SDUDPHWHU�WKDW�VSHFLILHV�WKH�ULVH�RU�IDOO�WLPHV�RI
DQ�HGJH��7KLV�LV�PRGHOHG�LQGLUHFWO\�E\�WKH�JUD\�XQFHU
WDLQW\�UHJLRQV�RQ�WKH�HGJHV�RI�VLJQDOV�DQG�FORFNV�

DQ\��D�� PHDQV�DV\QFKURQRXV MXVW�D�KLQW�WR�PHDQLQJ�RI�SDUDPHWHU

DQ\��+��RU��/� PHDQV�+LJK�RU�/RZ MXVW�D�KLQW�WR�PHDQLQJ�RI�SDUDPHWHU

ILOH�QDPH SURFHVVRU GDWDERRN�UHIHUHQFH

��%�9�W[W ��0+]�,QWHO�';����0+]�PD[�����Y
��0+]�:ULWH%DFN(QKDQFHG�,QWHO�';�����0+]����Y

WDEOHV�������	������

��%�9�W[W ��0+]�,QWHO�����6;����Y
��0+]�,QWHO�';�����0+]�0D[�����Y
��0+]�:ULWH%DFN(QKDQFHG�,QWHO�';�����0+]�����Y

WDEOHV�������	������

��%�9�W[W ��0+]�,QWHO�����6;����Y
��0+]�,QWHO�����';����Y

WDEOHV�������	������

��0B';��W[W ��0+]�,QWHO�';�����0+]�%XV�����Y WDEOHV�������	�����



$SSHQGL[�(��6WDQGDUG�3DUWV�DQG�;���/LEUDULHV������
����/LEUDU\�$VVXPSWLRQV�

���6\QDSWL&$'�DVVXPHG�WKDW�WKH�PLQLPXP�ULVH�DQG�IDOO�WLPHV�RI�D�VLJQDO�LV��QV��LI�,QWHO�GLG�QRW�VSHF�
LI\�D�PLQLPXP�WLPH��6HH�SDUDPHWHUV�ZLWK�SRVWIL[�HQGLQJV�BWM+/�DQG�BWM/+�

���6\QDSWL&$'�DVVXPHG�WKDW�WKH�PLQLPXP�IORDW�GHOD\�WLPH�LV��QV��LI�,QWHO�GLG�QRW�VSHFLI\�D�PLQLPXP�
WLPH��6HH�SDUDPHWHUV�ZLWK�SRVWIL[�HQGLQJV�BWIS�

3HQWLXP�/LEUDULHV

F�?ZDYHIRUP?OLE?[��?�����������������������������LI�\RX�DUH�XVLQJ�7LPLQJ�'LDJUDPPHU�3UR�WKHQ�
F�?WLPLQJ?����

,QWHO�GDWDERRN��3HQWLXP�3URFHVVRUV�DQG�5HODWHG�3URGXFWV���������RUGHU�QXPEHU��������
����

��0B';��W[W ��0+]�,QWHO�';�����0+]�%XV�����Y WDEOHV�������	�����

���0B';��W[W ���0+]�,QWHO�';�����0+]�%XV�����Y WDEOHV�������	�����

��%�9�W[W ��0+]�,QWHO�����6;��Y WDEOHV�������	������

��%�9�W[W ��0+]�,QWHO�����6;��Y
��0+]�,QWHO�����';��Y

WDEOHV�������	������

��%�9B;��W[W ��0+]�,QWHO�6;����0+]�PD[���Y
��0+]�,QWHO�';����0+]�PD[���Y
��0+]�:ULWH%DFN(QKDQFHG�,QWHO�';�����0+]���Y

WDEOHV�������	������
0RGLILHG�E\������

��%�9B;��W[W ��0+]�,QWHO�����';���Y�
��0+]�:ULWH%DFN(QFKDQFHG�,QWHO�';����0+]���Y

WDEOHV�������	������
0RGLILHG�E\������

��0B';�W[W ��0+]�,QWHO�����';��Y WDEOHV�������	������

ILOH�QDPH SURFHVVRU GDWDERRN�UHIHUHQFH

3���W[W ��0K]�3HQWLXP���Y WDEOH������SDJH�����

3���W[W ��0K]�3HQWLXP���Y WDEOH������SDJH�����

3��B%���W[W ��0K]�3HQWLXP�����0K]�%XV�����Y� WDEOH�����SDJH�����

ILOH�QDPH SURFHVVRU GDWDERRN�UHIHUHQFH



������$SSHQGL[�(��6WDQGDUG�3DUWV�DQG�;���/LEUDULHV

��

��
3HQWLXP�/LEUDU\�$VVXPSWLRQV�

���6\QDSWL&$'�DVVXPHG�WKDW�WKH�PLQLPXP�ULVH�DQG�IDOO�WLPHV�RI�D�VLJQDO�LV��QV��LI�,QWHO�GLG�QRW�VSHF�
LI\�D�PLQLPXP�WLPH��6HH�SDUDPHWHUV�ZLWK�SRVWIL[�HQGLQJV�BWM+/�DQG�BWM/+�

���6\QDSWL&$'�DVVXPHG�WKDW�WKH�PLQLPXP�IORDW�GHOD\�WLPH�LV��QV��LI�,QWHO�GLG�QRW�VSHFLI\�D�PLQLPXP�
WLPH��6HH�SDUDPHWHUV�ZLWK�SRVWIL[�HQGLQJV�BWIS�

���7DEOH�����SDJH��������RI�WKH�,QWHO�GDWD�ERRN�FODLPV�WR�EH�YDOLG�WLPLQJ�IRU�ERWK�WKH����0+]�DQG�
��0+]�3HQWLXPV�ZLWK���0+]�EXVHV��+RZHYHU�WKLV�WDEOH�KDV�GLIIHUHQW�WLPLQJ�YDOXHV�WKDQ�WKH�WDEOH�
����SDJH������ZKLFK�LV�DOVR�WLPLQJ�IRU�D���0+]�3HQWLXP�ZLWK�D���0+]�%XV�

+LQWV�RQ�8VLQJ�6WDQGDUG�3DUW�/LEUDULHV

$GMXVW�'LVSOD\�7LPH�8QLWV�DQG�%DVH�7LPH�8QLWV�EHIRUH�ORDGLQJ�WKH�/LEUDULHV��$OO�RI�WKH�OLEUDULHV�
LQ�WKH�6WDQGDUG�3DUWV�/LEUDULHV�DUH�LQ�XQLWV�RI�QDQRVHFRQGV��WKHUHIRUH�WKH�'LVSOD\�7LPH�8QLW�PXVW�EH�
QV��QDQRVHFRQGV���7R�JHW�PD[LPXP�UHVROXWLRQ�ZH�UHFRPPHQG�WKDW�WKH�%DVH�7LPH�8QLW� ��SV��SLFR�
VHFRQGV���WKDW�ZD\�����QV�GRHVQ¶W�JHW�URXQGHG�WR���QV��7KH�'LVSOD\�7LPH�8QLW�PXVW�EH�VHW�EHIRUH�WKH�
OLEUDULHV�DUH�ORDGHG��

'R�WKH�3DUDPHWHU�/LEUDULHV�WXWRULDO�LQFOXGHG�LQ�WKLV�PDQXDO���7KH�WXWRULDO�H[SODLQV�KRZ�WR�DGG�
OLEUDULHV�WR�D�SURMHFW¶V�OLEUDU\�OLVW�DQG�KRZ�WR�UHIHUHQFH�SDUWV�IURP�LQVLGH�WKH�OLEUDULHV�

3XOVH�:LGWK�SDUDPHWHUV�FDQ�EH�XVHG�LQ�\RXU�WLPLQJ�GLDJUDPV�LQ�RQH�RI�WZR�ZD\V��)LUVW�LI�\RX�ZDQW�
WR�PRQLWRU�WKH�ZLGWK�RI�D�SXOVH�DQG�EH�ZDUQHG�LI�WKH�SXOVH�EHFRPHV�WZR�VPDOO��WKHQ�DGG�D�VHWXS�EH�
WZHHQ�WKH�ODVW�DQG�WKH�ILUVW�HGJH�RI�WKH�VLJQDO�SXOVH��7KH�VHWXS�PLQ�YDOXH�VKRXOG�UHIHUHQFH�WKH�OLEUDU\�
SDUDPHWHU�FRQWDLQLQJ�WKH�ZLGWK�YDOXH��7KH�VHWXS�PD[�YDOXH�LQ�PRVW�FLUFXPVWDQFHV�VKRXOG�EH�EODQN�

6HFRQG��,I�\RX�ZRXOG�OLNH�WR�IRUFH�D�SXOVH�WR�EH�D�VSHFLILF�ZLGWK�WKHQ�DGG�D�GHOD\�EHWZHHQ�WKH�HGJHV�
RI�WKH�SXOVHV��7KH�GHOD\¶V�PD[�DQG�PLQ�FROXPQ�VKRXOG�UHIHUHQFH�WKH�/LEUDU\BSDUWBQDPH�PLQ�WKDW�
FRQWDLQV�WKH�SXOVH�ZLGWK��7KH��PLQ�HQVXUHV�WKDW�WKH�PD[�FROXPQ�XVHV�WKH�PLQ�YDOXH�RI�WKH�/LEUDU\�
SDUW�

8VH�WKH�)��.H\��5HDG�WKH�SDUDPHWHU�OLEUDU\�WXWRULDO�RU�WKH�RQ�OLQH�KHOS�WR�OHDUQ�ZKDW�WKH�)��NH\�GRHV��
7KLV�LV�WKH�NH\�WR�HIIHFWLYHO\�XVLQJ�WKH�3DUDPHWHU�/LEUDULHV�

3���B%���W[W ���0+]�3HQWLXP����0+]�%XV�����Y
PD\EH���0+]���0K]�VHH�QRWH��

WDEOH�����SDJH������

3��B%���W[W ��0+]�3HQWLXP����0+]�%XV�����Y WDEOH�����SDJH�������DQG�WDEOH�����SDJH����

3���B%���W[W ���0+]�3HQWLXP����0+]�%XV�����Y WDEOH�����SDJH�������DQG�WDEOH�����SDJH����

ILOH�QDPH SURFHVVRU GDWDERRN�UHIHUHQFH
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+HOS�7RSLFV

:KHQ�LQ�GRXEW��UHDG�RQ�OLQH�KHOS��7R�ILQG�DOO�WKH�OLEUDU\�WRSLFV�

��&KRRVH�+HOS�!�7DEOH�RI�&RQWHQWV�PHQX�RSWLRQ�LQ�WKH�WLPLQJ�ZLQGRZ�

��&OLFN�RQ�6XSSRUW�)XQFWLRQV�,QGH[�MXPS�

��$OO�WKH�OLEUDU\�WRSLFV�DUH�OLVWHG�LQ�WKH�RUGHU�LQ�ZKLFK�WKH\�VKRXOG�EH�UHDG��/HIW�FOLFN�RQ�D�WRSLF�
WR�UHDG�LW��7KHQ�XVH�WKH�%DFN�EXWWRQ�WR�UHWXUQ�WKH�SUHYLRXV�SDJH��

3DUW�/LEUDULHV�6RIWZDUH�/LFHQVH�$JUHHPHQW

��5($'�%()25(�86(�

3OHDVH�UHDG�DQG�XQGHUVWDQG�WKLV�OLFHQVH�

<RX�KDYH�SXUFKDVHG�D�OLFHQVH�WR�XVH�6\QDSWL&$'�3DUW�/LEUDULHV�VRIWZDUH���7KH�VRIWZDUH�LV�RZQHG�
DQG�UHPDLQV�WKH�SURSHUW\�RI�6\QDSWL&$'��LV�SURWHFWHG�E\�LQWHUQDWLRQDO�FRS\ULJKWV��DQG�LV�WUDQVIHUUHG�
WR�WKH�RULJLQDO�SXUFKDVHU�DQG�DQ\�VXEVHTXHQW�RZQHU�RI�WKH�6RIWZDUH�PHGLD�IRU�WKHLU�XVH�RQO\�RQ�WKH�
OLFHQVH�WHUPV�VHW�IRUWK�EHORZ��2SHQLQJ�WKH�SDFNDJLQJ�DQG�RU�XVLQJ�6\QDSWL&$'�3DUW�/LEUDULHV�LQGL�
FDWHV�\RXU�DFFHSWDQFH�RI�WKHVH�WHUPV��,I�\RX�GR�QRW�DJUHH�WR�DOO�RI�WKH�WHUPV�DQG�FRQGLWLRQV��UHWXUQ�
WKH�XQRSHQHG�6RIWZDUH�LPPHGLDWHO\�IRU�D�IXOO�UHIXQG�

8VH�RI�WKH�6RIWZDUH

��6\QDSWL&$'�JUDQWV�WKH�RULJLQDO�SXUFKDVHU���/LFHQVHH���WKH�OLPLWHG�ULJKWV�WR�SRVVHVV�DQG�XVH�6\Q�
DSWL&$'�3DUW�/LEUDULHV���63�/LEUDULHV���IRU�WKHLU�LQWHQGHG�SXUSRVH���7KH�63�/LEUDULHV�DUH�OLFHQVHG�
WR�EH�XVHG�ZLWK�D�VSHFLILF�FRS\�RI�7LPLQJ�'LDJUDPPHU�3UR��:DYH)RUPHU�3UR��9HUL/RJJHU�3UR��RU�
7HVW%HQFKHU�3UR��7KH�63�/LEUDULHV�OLFHQVHG�WR�RQH�FRS\�RI�7LPLQJ�'LDJUDPPHU�3UR��:DYH)RUPHU�
3UR��9HUL/RJJHU�SUR��RU�7HVW%HQFKHU�3UR�PD\�QRW�EH�XVHG�E\�DQRWKHU�FRS\�RI�7LPLQJ�'LDJUDPPHU�
3UR��:DYH)RUPHU�3UR��9HUL/RJJHU�3UR��RU�7HVW%HQFKHU�3UR�HYHQ�LI�WKH�SURSHUO\�UHJLVWHUHG�YHUVLRQ�
LV�QRW�EHLQJ�XVHG�DW�WKDW�WLPH��/LFHQVHH�DJUHHV�WKDW�WKH�6RIWZDUH�ZLOO�EH�XVHG�VROHO\�IRU�/LFHQVHH¶V�
LQWHUQDO�SXUSRVHV�DQG�WKDW�WKH�6RIWZDUH�ZLOO�EH�LQVWDOOHG�RQ�D�VLQJOH�FRPSXWHU�RQO\�

��2QH�PDFKLQH�UHDGDEOH�FRS\�RI�WKH�6RIWZDUH�PD\�EH�PDGH�IRU�%$&.83�385326(6�21/<��DQG�
WKH�FRS\�VKDOO�GLVSOD\�DOO�SURSULHWDU\�QRWLFHV��DQG�EH�ODEHOHG�H[WHUQDOO\�WR�VKRZ�WKDW�WKH�EDFNXS�FRS\�
LV�WKH�SURSHUW\�RI�6\QDSWL&$'��DQG�WKDW�XVH�LV�VXEMHFW�WR�WKLV�/LFHQVH�

��8VH�RI�WKH�6RIWZDUH�E\�DQ\�GHSDUWPHQW��DJHQF\�RU�RWKHU�HQWLW\�RI�WKH�8�6��)HGHUDO�*RYHUQPHQW�LV�
OLPLWHG�E\�WKH�WHUPV�RI�WKH�EHORZ��5LGHU�IRU�*RYHUQPHQWDO�(QWLW\�8VHUV��

��/LFHQVHH�PD\�WUDQVIHU�LWV�ULJKWV�XQGHU�WKLV�/LFHQVH��SURYLGHG�WKDW�WKH�SDUW\�WR�ZKRP�VXFK�ULJKWV�DUH�
WUDQVIHUUHG�DJUHHV�WR�WKH�WHUPV�DQG�FRQGLWLRQV�RI�WKLV�/LFHQVH��DQG�ZULWWHQ�QRWLFH�LV�SURYLGHG�WR�6\Q�
DSWL&$'��8SRQ�VXFK�WUDQVIHU��/LFHQVHH�PXVW�WUDQVIHU�RU�GHVWUR\�DOO�FRSLHV�RI�WKH�6RIWZDUH�



������$SSHQGL[�(��6WDQGDUG�3DUWV�DQG�;���/LEUDULHV
��7KH�/LFHQVHH�LV�DOORZHG�WR�HGLW�DQG�DGG�QHZ�HQWULHV�WR�WKH�63�/LEUDULHV��7KH�PRGLILHG�VRIWZDUH�
UHPDLQV�WKH�SURSHUW\�RI�6\QDSWL&$'�DQG�LV�SURWHFWHG�XQGHU�WKH�VDPH�UHVWULFWLRQV�DV�WKH�RULJLQDO�VRIW�
ZDUH�

/,0,7('�:$55$17<�6\QDSWL&$'�ZDUUDQWV�WKH�6RIWZDUH�PHGLD�WR�EH�IUHH�RI�GHIHFWV�LQ�ZRUN�
PDQVKLS�IRU�D�SHULRG�RI�QLQHW\�GD\V�IURP�WKH�SXUFKDVH��'XULQJ�WKLV�SHULRG��6\QDSWL&$'�ZLOO�UHSODFH�
DW�QR�FRVW�DQ\�VXFK�PHGLD�UHWXUQHG�WR�6\QDSWL&$'��SRVWDJH�SUHSDLG��7KLV�VHUYLFH�LV�6\QDSWL&$'¶V�
VROH�OLDELOLW\�XQGHU�WKLV�ZDUUDQW\�

',6&/$,0(5�/,&(16(�)((6�)25�7+(�62)7:$5(�'2�127�,1&/8'(�$1<�&216,'(5�
$7,21�)25�$668037,21�2)�5,6.�%<�6<1$37,&$'��$1'�6<1$37,&$'�',6&/$,06�
$1<�$1'�$//�/,$%,/,7<�)25�,1&,'(17$/�25�&216(48(17,$/�'$0$*(6�$5,6�
,1*�287�2)�7+(�86(�25�23(5$7,21�25�,1$%,/,7<�72�86(�7+(�62)7:$5(��(9(1�
,)�$1<�2)�7+(6(�3$57,(6�+$9(�%((1�$'9,6('�2)�7+(�3266,%,/,7,(6�2)�68&+�
'$0$*(6��)857+(5025(��/,&(16((�,1'(01,),(6�$1'�$*5((6�72�+2/'�6<1$3�
7,&$'�+$50/(66�)520�68&+�&/$,06��7+(�(17,5(�5,6.�$6�72�7+(�5(68/76�$1'�
3(5)250$1&(�2)�7+(�62)7:$5(�,6�$6680('�%<�7+(�/,&(16((��7+(�:$55$1�
7,(6�(;35(66('�,1�7+,6�/,&(16(�$5(�7+(�21/<�:$55$17,(6�0$'(�%<�6<1$37,�
&$'�$1'�$5(�,1�/,(8�2)�$//�27+(5�:$55$17,(6��(;35(66('�25�,03/,('��
,1&/8',1*�%87�127�/,0,7('�72�,03/,('�:$55$17,(6�2)�0(5&+$17$%,/,7<�
$1'�2)�),71(66�)25�$�3$57,&8/$5�385326(��7+,6�:$55$17<�*,9(6�<28�63(&�
,),('�/(*$/�5,*+76��$1'�<28�0$<�$/62�+$9(�27+(5�5,*+76�:+,&+�9$5<�
)520�-85,6',&7,21�72�-85,6',&7,21��620(�-85,6',&7,216�'2�127�$//2:�7+(�
(;&/86,21�25�/,0,7$7,21�2)�:$55$17,(6��62�7+(�$%29(�/,0,7$7,216�25�(;�
&/86,216�0$<�127�$33/<�72�<28�

7HUP

���7KLV�OLFHQVH�LV�HIIHFWLYH�DV�RI�WKH�WLPH�/LFHQVHH�UHFHLYHV�WKH�6RIWZDUH��DQG�VKDOO�FRQWLQXH�LQ�HIIHFW�
XQWLO�/LFHQVHH�FHDVHV�DOO�XVH�RI�WKH�6RIWZDUH�DQG�UHWXUQV�RU�GHVWUR\V�DOO�FRSLHV�WKHUHRI��RU�XQWLO�DXWR�
PDWLFDOO\�WHUPLQDWHG�XSRQ�IDLOXUH�RI�/LFHQVHH�WR�FRPSO\�ZLWK�DQ\�RI�WKH�WHUPV�RI�WKLV�/LFHQVH�

*HQHUDO

���7KLV�/LFHQVH�LV�WKH�FRPSOHWH�DQG�H[FOXVLYH�VWDWHPHQW�RI�WKH�SDUWLHV¶�DJUHHPHQW��6KRXOG�DQ\�SUR�
YLVLRQ�RI�WKLV�OLFHQVH�EH�KHOG�WR�EH�LQYDOLG�E\�DQ\�FRXUW�RI�FRPSHWHQW�MXULVGLFWLRQ��WKDW�SURYLVLRQ�ZLOO�
EH�HQIRUFHG�WR�WKH�H[WHQW�SHUPLVVLEOH��DQG�WKH�UHPDLQGHU�RI�WKH�/LFHQVH�VKDOO�QRQHWKHOHVV�UHPDLQ�LQ�
IXOO�IRUFH�DQG�HIIHFW��7KLV�/LFHQVH�VKDOO�EH�FRQWUROOHG�E\�WKH�ODZV�RI�WKH�6WDWH�RI�9LUJLQLD��DQG�WKH�
8QLWHG�6WDWHV�RI�$PHULFD�

5LGHU�)RU�8�6��*RYHUQPHQWDO�(QWLW\�8VHUV

7KLV�LV�D�ULGHU�WR�WKH�6\QDSWL&$'�3DUW�/LEUDULHV�62)7:$5(�/,&(16(�$*5((0(17���/L�
FHQVH���DQG�VKDOO�WDNH�SUHFHGHQFH�RYHU�WKH�/LFHQVH�ZKHUH�D�FRQIOLFW�RFFXUV�



$SSHQGL[�(��6WDQGDUG�3DUWV�DQG�;���/LEUDULHV������
���)RU�XQLWV�RI�WKH�'R'��WKH�6RIWZDUH�LV�VROG�RQO\�ZLWK��5HVWULFWHG�5LJKWV��DV�WKDW�WHUP�LV�GHILQHG�LQ�
WKH�'R'�6XSSOHPHQW�WR�')$5���������������E�����LL���DQG�XVH��GXSOLFDWLRQ�RU�GLVFORVXUH�LV�VXEMHFW�
WR�UHVWULFWLRQV�VHW�IRUWK�LQ�VXESDUDJUDSK��F�����LL��RI�WKH�5LJKWV�LQ�7HFKQLFDO�'DWD�DQG�&RPSXWHU�6RIW�
ZDUH�FODXVH�DW���������������0DQXIDFWXUHU��6\QDSWL&$'��32�%R[��������%ODFNVEXUJ��9D�������
�����86$�

���,I�WKH�6RIWZDUH�ZDV�DFTXLUHG�XQGHU�D�*6$�6FKHGXOH��WKH�*RYHUQPHQW�KDV�DJUHHG�WR�UHIUDLQ�IURP�
FKDQJLQJ�RU�UHPRYLQJ�DQ\�LQVLJQLD�RU�OHWWHULQJ�IURP�WKH�6RIWZDUH�RU�'RFXPHQWDWLRQ�RU�IURP�SURGXF�
LQJ�FRSLHV�RI�PDQXDOV�RU�GLVNV��H[FHSW�IRU�EDFNXS�SXUSRVHV��DQG������7LWOH�WR�DQG�RZQHUVKLS�RI�WKH�
6RIWZDUH�DQG�'RFXPHQWDWLRQ�DQG�DQ\�UHSURGXFWLRQV�WKHUHRI�VKDOO�UHPDLQ�ZLWK�6\QDSWL&$'�DQG�LWV�
OLFHQVRU������XVH�RI�WKH�6RIWZDUH�VKDOO�EH�OLPLWHG�WR�WKH�IDFLOLW\�IRU�ZKLFK�LW�LV�DFTXLUHG��DQG�����LI�WKH�
XVH�RI�WKH�6RIWZDUH�LV�GLVFRQWLQXHG�DW�WKH�RULJLQDO�LQVWDOODWLRQ�ORFDWLRQ�DQG�WKH�*RYHUQPHQW�ZLVKHV�
WR�XVH�LW�DW�DQRWKHU�ORFDWLRQ��LW�PD\�GR�VR�E\�JLYLQJ�SULRU�ZULWWHQ�QRWLFH�WR�6\QDSWL&$'��VSHFLI\LQJ�
WKH�QHZ�ORFDWLRQ�VLWH�DQG�FODVV�RI�FRPSXWHU�

���*RYHUQPHQW�SHUVRQQHO�XVLQJ�WKH�6RIWZDUH��RWKHU�WKDQ�XQGHU�WKH�'R'�FRQWUDFW�RU�*6$�6FKHGXOH��
DUH�KHUHE\�RQ�QRWLFH�WKDW�XVH�RI�WKH�6RIWZDUH�LV�VXEMHFW�WR�UHVWULFWLRQV�WKDW�DUH�WKH�VDPH�RU�VLPLODU�WR�
WKRVH�VSHFLILHG�DERYH�
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7XWRULDO�2YHUYLHZ������
7KHUH�DUH�VHYHUDO�WXWRULDOV�VKLSSHG�ZLWK�DOO�YHUVLRQV�RI�7LPLQJ�'LDJUDPPHU�3UR��:DYH)RUPHU�3UR��
9HUL/RJJHU�3UR��DQG�7HVW%HQFKHU�3UR��7KH�ILUVW�IRXU�WXWRULDOV�DUH�SULQWHG�KHUH�IRU�\RXU�FRQYHQLHQFH��
+RZHYHU��6\QDSWL&$'¶V�EDVH�WLPLQJ�DQDO\VLV�SDFNDJH�LV�EHLQJ�FRQVWDQWO\�LPSURYHG�DQG�H[SDQGHG��
WKHUHIRUH�ZH�PD\�KDYH�DGGHG�QHZ�WXWRULDOV�RU�FKDQJHG�WKH�H[LVWLQJ�RQHV�VLQFH�WKH�SULQWLQJ�RI�WKLV�
PDQXDO��7R�ILQG�WKH�ODWHVW�FRSLHV�RI�WKH�WXWRULDOV�UHDG�WKH�7XWRULDOV�SDJH�LQ�WKH�RQ�OLQH�KHOS��7KLV�
ZLOO�KHOS�\RX�SULQW�RXW�DQ\�QHZ�WXWRULDOV�RU�LQGLFDWH�DQ\�PDMRU�FKDQJHV�

��%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV��FRYHUV�WKH�EDVLF�WLPLQJ�GLDJUDP�HGLWLQJ�HQYLURQPHQW��
+RZ�WR�VHW�XS�WKH�EDVH�WLPH�XQLW�DQG�WKH�GLVSOD\�WLPH�XQLW�RI�D�WLPLQJ�GLDJUDP��+RZ�WR�GUDZ�
DQG�HGLW�VLJQDOV��GHOD\V��DQG�VHWXSV��+RZ�WR�PDNH�EDVLF�WLPH�PHDVXUHPHQWV��7KLV�WXWRULDO�
LV�HVVHQWLDO�WR�DQ\RQH�ZKR�LV�HYDOXDWLQJ�RU�OHDUQLQJ�WR�XVH�6\QDSWL&$'�SURGXFWV�

��6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV��FRYHUV�WKH�WHFKQLTXHV�IRU�HGLWLQJ�DQG�
FXVWRPL]LQJ�WKH�LQIRUPDWLRQ�GLVSOD\HG�E\�D�SDUDPHWHU�DQG�LWV�SRVLWLRQ�RQ�WKH�VFUHHQ��,W�DOVR�
FRYHUV�+'/�VLPXODWLRQ�DQG�7HPSRUDO�ZDYHIRUP�JHQHUDWLRQ�RI�VLJQDOV��YLUWXDO�DQG�JURXS�
EXVHV��DQG�JHQHUDO�VLJQDO�PDQLSXODWLRQ��7KLV�WXWRULDO�WHDFKHV�WKH�WHFKQLTXHV�WR�KHOS�TXLFNO\�
JHQHUDWH�WLPLQJ�GLDJUDPV�ZLWKRXW�KDYLQJ�WR�VSHQG�D�ORW�RI�WLPH�XQQHFHVVDULO\�GUDZLQJ�VLJ�
QDOV��7KLV�WXWRULDO�LV�HVVHQWLDO�WR�DQ\RQH�HYDOXDWLQJ�6\QDSWL&$'�SURGXFWV�

��3DUDPHWHU�/LEUDU\�8VH�DQG�6HWXS��FRYHUV�WKH�EDVLF�FRQFHSWV�RI�SDUDPHWHU�OLEUDULHV�DQG�WKH�
XVH�RI�PDFUR�OLVWV��7KLV�WXWRULDO�LV�LPSRUWDQW�WR�GR�EHIRUH�VWDUWLQJ�D�ODUJH�SURMHFW��8VLQJ�SD�
UDPHWHU�OLEUDULHV�DQG�PDFUR�OLVWV�FDQ�VDYH�\RX�D�ORW�RI�WLPH�LI�WKH\�DUH�FRQILJXUHG�FRUUHFWO\�

��+'/�6WLPXOXV�*HQHUDWLRQ��FRYHUV�WKH�EDVLF�FRQFHSWV�RI�9+'/�9HULORJ�VWLPXOXV�JHQHUDWLRQ��
ODQJXDJH�LQGHSHQGHQW�KH[�DQG�ELQDU\�EXV�WUDQVODWLRQ��GHIDXOW�PDSSLQJ�PRGHV��DQG�XVHU�GH�
ILQHG�W\SHV��:DYH)RUPHU��9HUL/RJJHU�DQG�7HVW%HQFKHU�XVHUV�VKRXOG�GR�WKHVH�WXWRULDOV�

��$GYDQFHG�6LPXODWLRQ��RQ�OLQH�WXWRULDO���GHPRQVWUDWHV�KRZ�:DYH)RUPHU�3UR��9HUL/RJJHU��RU�
7HVW%HQFKHU�3UR�FDQ�TXLFNO\�VLPXODWH�D�GLJLWDO�V\VWHP�RI�PRGHUDWH�FRPSOH[LW\��<RX�ZLOO�
PRGHO�VWDWH�PDFKLQHV�XVLQJ�%RROHDQ�HTXDWLRQV��XVH�WKH�5HSRUW�ZLQGRZ�WR�ILQG�VLPXODWLRQ�
HUURUV��HQWHU�GLUHFW�+'/�FRGH��PRGHO�WULVWDWH�JDWHV��PRGHO�Q�ELW�JDWHV��DQG�FDOO�H[WHUQDO�
+'/�PRGHOV��:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�XVHUV�VKRXOG�GR�WKLV�
WXWRULDO�

��%DVLF�9HULORJ�6LPXODWLRQ��RQ�OLQH�7XWRULDO���FRYHUV�WKH�EDVLF�VLPXODWLRQ�IHDWXUHV�RI�9HUL/RJ�
JHU�3UR��7KLV�WXWRULDO�DOVR�GLVFXVVHV�KRZ�WR�ZRUN�FUHDWH�DQG�PDQDJH�SURMHFWV��DV�ZHOO�DV�KRZ�
WR�EXLOG�DQG�VLPXODWH�\RXU�GHVLJQ��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�XVHUV�VKRXOG�SHU�
IRUP�WKLV�WXWRULDO��

��7HVW%HQFKHU�3UR��%DVLF�7XWRULDO��RQ�OLQH�WXWRULDO���FRYHUV�WKH�EDVLF�FRQFHSWV�RI�XVLQJ�7HVW�
%HQFKHU�3UR�WR�JHQHUDWH�EXV�IXQFWLRQDO�PRGHOV�IRU�9HULORJ�DQG�9+'/��,W�FRYHUV�VLJQDO�
SURSHUWLHV��W\SH��GLUHFWLRQ��YHFWRU�VL]H��DQG�EL�GLUHFWLRQDO�VHJPHQWV���VDPSOHV��SDUDPHWHU�
L]HG�VWDWH�YDOXHV��HQG�GLDJUDP�PDUNHUV��LQWHUIDFH�GLDJUDPV��PRGLI\LQJ�WRS�OHYHO�WHPSODWH�
ILOHV��DQG�JHQHUDWLQJ�WHVW�EHQFKHV��7HVW%HQFKHU�3UR�XVHUV�VKRXOG�GR�WKLV�WXWRULDO�



������7XWRULDO�2YHUYLHZ
��7HVW%HQFKHU�3UR��3HUIRUPLQJ�D�6ZHHS�7HVW��RQ�OLQH�WXWRULDO���FRYHUV�KRZ�WR�XVH��������������������
7HVW%HQFKHU�3UR�WR�FUHDWH�D�JOREDO�FORFN�JHQHUDWRU��ZRUN�ZLWK�F\FOLF�WLPLQJ�WUDQVDFWLRQV��
FUHDWH�D�VZHHSDEOH�GHOD\��DQG�FUHDWH�D�FRQWLQXRXV�VHWXS�FKHFNHU��7HVW%HQFKHU�3UR�XVHUV�
VKRXOG�SHUIRUP�WKLV�WXWRULDO



7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV������
7KLV�WXWRULDO�GHPRQVWUDWHV�WKH�EDVLF�WLPLQJ�GLDJUDP�HGLWRU�IHDWXUHV�RI�:DYH)RUPHU�3UR��7LPLQJ�'L�
DJUDPPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR��,W�WHDFKHV�\RX�KRZ�WR�GUDZ�WLPLQJ�GLDJUDPV�
XVLQJ�GHOD\V��VHWXSV��FORFNV�DQG�SDUW�OLEUDULHV�DQG�KRZ�WR�XVH�WLPLQJ�GLDJUDPV�WR�KHOS�GHWHFW�WLPLQJ�
HUURUV�LQ�GLJLWDO�GHVLJQV��,W�DOVR�FRYHUV�WKH�ZDYHIRUP�HGLWLQJ�IHDWXUHV��PHDVXUHPHQW�DQG�TXLFN�DFFHVV�
EXWWRQV�

<RX�ZLOO�GUDZ�WKH�WLPLQJ�GLDJUDP�IRU�WKH�FLUFXLW�
VKRZQ�LQ�)LJXUH����7KLV�FLUFXLW�GLYLGHV�WKH�FORFN�
IUHTXHQF\�LQ�KDOI��%RWK�WKH�IOLS�IORS�DQG�WKH�LQYHUW�
HU�KDYH�SURSDJDWLRQ�WLPHV�WKDW�GHOD\�WKH�DUULYDO�RI�
WKH�'LQSXW�VLJQDO��,I�WKH�'LQSXW�LV�GHOD\HG�WRR�ORQJ�
LW�ZLOO�YLRODWH�WKH�GDWD�WR�FORFN�VHWXS�WLPH��7KLV�LQ�
FUHDVHV�WKH�ULVN�RI�WKH�IOLS�IORS�IDLOLQJ�WR�FORFN�LQ�
WKH�GDWD�DQG�PD\�OHDG�WR�WKH�IOLS�IORS�HQWHULQJ�D�
PHWDVWDEOH�VWDWH��

�

)LJXUH���LV�WKH�FRPSOHWHG�WLPLQJ�GLDJUDP��7KH�ILUVW�WKLQJ�\RX�PD\�QRWLFH�LV�WKH�JUD\�VLJQDO�WUDQVLWLRQV�
FDXVHG�E\�WKH�PLQ�PD[�YDOXHV�RI�WKH�FRPSRQHQW�GHOD\V��7KH�JUD\�DUHDV�RI�WKH�VLJQDO�WUDQVLWLRQV�DUH�
XQFHUWDLQW\�UHJLRQV��ZKLFK�LQGLFDWH�WKDW�WKH�VLJQDO�PD\�WUDQVLWLRQ�DQ\�WLPH�GXULQJ�WKDW�SHULRG��7KLV�
LV�D�OLWWOH�GLVFRQFHUWLQJ�HVSHFLDOO\�LI�\RX�KDYH�EHHQ�XVLQJ�D�ORZ�HQG�VLPXODWRU�WKDW�FDQQRW�FRPSXWH�
ERWK�PLQ�DQG�PD[�DW�WKH�VDPH�WLPH��7KLV�UHSUHVHQWDWLRQ�VKRZV�WKH�HQWLUH�UDQJH�RI�SRVVLEOH�FLUFXLW�
SHUIRUPDQFH��:LWK�:DYH)RUPHU�3UR��WKHUH�ZRQ
W�EH�DQ\�VXUSULVHV�GXULQJ�SURGXFWLRQ�ZKHQ�\RX�JHW�
FRPSRQHQWV�DW�H[WUHPH�HQGV�RI�WKHLU�WROHUDQFH�UDQJH�

&LUFXLW�3DUDPHWHUV�

FON ��0+] ���QV�SHULRG�

4RXWSXW4''LQSXW

FON

)LJXUH����7XWRULDO�FLUFXLW

)LJXUH����&RPSOHWHG�WLPLQJ�GLDJUDP



������7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV
���6HW�WKH�%DVH�7LPH�8QLW

$W�WKH�EHJLQQLQJ�RI�HDFK�SURMHFW��\RX�ZLOO�VHW�WKH�EDVH�WLPH�XQLW��7KH�EDVH�WLPH�XQLW�LV�WKH�VPDOOHVW�
UHSUHVHQWDEOH�DPRXQW�RI�WLPH�WKDW�:DYH)RUPHU�3UR�ZLOO�EH�DEOH�WR�GLVSOD\��7KH�EDVH�WLPH�XQLW�GH�
WHUPLQHV�WKH�UDQJH�RI�WLPHV�WKDW�FDQ�EH�UHSUHVHQWHG�LQ�\RXU�WLPLQJ�GLDJUDP��$OO�WLPH�YDOXHV�DUH�LQ�
WHUQDOO\�VWRUHG�LQ�WHUPV�RI�WKH�EDVH�WLPH�XQLW�

,Q�WKH�FLUFXLW�LQ�)LJXUH����WKH�SURSDJDWLRQ�WLPHV�IRU�WKH�JDWHV�DUH�LQ�XQLWV�RI�QDQRVHFRQGV�DQG�WKH�
FORFN�KDV�D�SHULRG�RI���QV��*HQHUDOO\�LW�LV�D�JRRG�LGHD�WR�VHW�WKH�EDVH�WLPH�XQLW�IRU�\RXU�SURMHFW�RQH�
XQLW�EHORZ�WKH�XQLWV�\RX�DUH�ZRUNLQJ�LQ�IRU�EHVW�URXQGLQJ�SHUIRUPDQFH�GXULQJ�GLYLVLRQ�RSHUDWLRQV�
�FORFN�IUHTXHQFLHV�DUH�LQYHUWHG�DQG�VWRUHG�LQWHUQDOO\�DV�FORFN�SHULRGV���7KHUHIRUH�ZH�ZLOO�VHW�WKH�EDVH�
WLPH�XQLWV�WR�SLFRVHFRQGV��7R�VHW�WKH�EDVH�WLPH�XQLW�

����6HOHFW�WKH�2SWLRQV�!�%DVH�7LPH�8QLW�PHQX�
RSWLRQ��7KLV�GLVSOD\V�WKH�%DVH�7LPH�8QLW�GLD�
ORJ�ER[�ZLWK�UDGLR�EXWWRQV�WKDW�VHW�WKH�EDVH�
WLPH�XQLW��7KH�RWKHU�RSWLRQV�FRQWURO�KRZ�DQ\�
H[LVWLQJ�SDUDPHWHUV�RU�VLJQDOV�DUH�FKDQJHG�
ZKHQ�WKH�EDVH�WLPH�XQLW�LV�FKDQJHG�DQG�KDYH�
QR�HIIHFW�RQ�DQ�HPSW\�WLPLQJ�GLDJUDP��6HH�
WKH�RQ�OLQH�KHOS�LI�\RX�ZDQW�WR�NQRZ�PRUH�
DERXW�WKHVH�RSWLRQV�

����&OLFN�RQ�WKH�SV�UDGLR�EXWWRQ�WR�PDNH�SLFRVHF�
RQGV�WKH�EDVH�WLPH�XQLW��LI�LW�LV�QRW�DOUHDG\�VH�
OHFWHG��

����3UHVV�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

���6HW�WKH�'LVSOD\�7LPH�8QLW

1H[W��\RX�QHHG�WR�VHW�WKH�GLVSOD\�WLPH�XQLW��7KH�GLVSOD\�WLPH�XQLW�VHWV�WKH�XQLWV�IRU�WLPHV�ZKLFK�\RX�
HQWHU�DQG�IRU�WLPHV�ZKLFK�DUH�GLVSOD\HG��6HW�WKH�GLVSOD\�WLPH�XQLW�WR�WKH�XQLWV�\RX�PRVW�FRPPRQO\�
XVH�LQ�WKH�GHVLJQ��

7R�VHW�WKH�GLVSOD\�WLPH�XQLW�

����6HOHFW�WKH�2SWLRQV�!�'LVSOD\�8QLW�PHQX�RSWLRQ��7KLV�ZLOO�GLVSOD\�D�VXEPHQX�RI�GLVSOD\�WLPH�
XQLWV��7KH�FKHFNHG�WLPH�LV�WKH�FXUUHQW�GLVSOD\�WLPH�XQLW��'HIDXOW�LV�QV� �QDQRVHFRQGV��

����&OLFN�RQ�QV��WR�PDNH�QDQRVHFRQGV�WKH�GLVSOD\�WLPH�XQLW�LI�LW�LV�QRW�DOUHDG\�FKHFNHG�

'))WS ����QV '�IOLS�IORS����$/6�����&ORFN�WR�4�SURSDJDWLRQ�WLPH

'VHWXS ��QV�PLQLPXP '�IOLS�IORS����$/6�����'�WR�ULVLQJ�HGJH�&ORFN�VHWXS�WLPH

,19WS ����QV ,QYHUWHU����$/6�����SURSDJDWLRQ�WLPH



7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV������
���$GG�WKH�&ORFN

)LUVW��ZH�ZLOO�FUHDWH�WKH�FORFN��7KH�FORFN�LV�QDPHG�FON��KDV�D�SHULRG�RI���QV����0+]���DQG�VWDUWV�ZLWK�
D�ORZ�VHJPHQW�

7R�DGG�D�FORFN�

���0RYH�WKH�PRXVH�FXUVRU�RYHU�WKH�$GG�&ORFN�EXW�

WRQ� ��'2�127�&/,&.���ORFDWHG�LQ�
WKH�WRS�OHIW�KDQG�FRUQHU�RI�WKH�'LDJUDP�:LQ�
GRZ�

���1RWLFH�WKDW�WKH�VWDWXV�EDU�DW�WKH�YHU\�ERWWRP�RI�WKH�
ZLQGRZ�UHDGV��$GG�D�FORFN�VLJ�
QDO� ��7KLV�VWDWXV�EDU�
FKDQJHV�GHSHQGLQJ�RQ�WKH�PRXVH�ORFDWLRQ�DQG�
WKH�PRGH�WKDW�\RX�DUH�LQ��0RYH�WKH�PRXVH�
DURXQG�DQG�ZDWFK�WKH�VWDWXV�EDU�FKDQJH��7KH�
VWDWXV�EDU�LV�YHU\�XVHIXO�ZKHQ�\RX�ZDQW�WR�NQRZ�
ZKDW�EXWWRQV�GR�RU�ZKHQ�\RX�QHHG�WR�NQRZ�
ZKDW�WR�GR�QH[W�LQ�WKH�PLGGOH�RI�D�SURJUDP�RS�
HUDWLRQ�

���3UHVV�WKH�$GG�&ORFN�EXWWRQ� �

���7KH�(GLW�&ORFN�3DUDPHWHUV�GLDORJ�ER[�ZLOO�DS�
SHDU�

���(QWHU�WKH�QDPH�FON�LQ�WKH�1DPH��HGLW�ER[�

���(QWHU����LQ�WKH�3HULRG��ER[��0DNH�VXUH�WKH�0+]�
QV�UDGLR�EXWWRQ�LV�VHOHFWHG��1RWH�WKDW�WKH�IUH�
TXHQF\�ZLOO�FKDQJH�WR�PDWFK�WKH�QHZ�SHULRG�
YDOXH��ZKHQ�\RX�PRYH�WKH�VHOHFWLRQ�WR�DQRWKHU�
FRQWURO�

���&KHFN�WKH�LQYHUW�FKHFN�ER[��&ORFNV�DUH�QRUPDOO\�
GLVSOD\HG�KLJK�DW�WLPH�]HUR��VR��LQYHUW��PDNHV�
WKH�FORFN�VWDUW�ORZ�DW�WLPH�]HUR�

���3UHVV�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�ER[�

1RWH��)RU�PRUH�LQIRUPDWLRQ�RQ�FORFNV��PDVWHU�FORFNV��FORFNV�ZLWK�IRUPXODV��DQG�FORFN�JULGV�UHDG�
&KDSWHU����&ORFNV�LQ�WKH�PDQXDO��,I�\RX�PDGH�D�PLVWDNH�GHVLJQLQJ�WKH�FORFN��WKHQ�GRXEOH�OHIW�FOLFN�
RQ�WKH�FORFN�VHJPHQW�WR�UHRSHQ�WKH�(GLW�&ORFN�3DUDPHWHUV�GLDORJ�ER[��'RXEOH�OHIW�FOLFNLQJ�RQ�D�
FORFN�HGJH�RSHQV�XS�WKH�(GJH�3URSHUWLHV�GLDORJ�ER[�ZKLFK�GLVSOD\V�WKH�HGJH�WLPH��<RX�PD\�DOVR�
UHDFK�WKH�(GLW�&ORFN�3DUDPHWHUV�GLDORJ�ER[�E\�GRXEOH�FOLFNLQJ�RQ�WKH�FORFN�QDPH�DQG�FKRRVLQJ�WKH�
FORFN�SURSHUWLHV�EXWWRQ�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�



������7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV
���$GG�6LJQDOV

1H[W��DGG�WZR�VLJQDOV�DQG�QDPH�WKHP��4RXWSXW��DQG��'LQSXW��

����/HIW�FOLFN�WZLFH�RQ�WKH�$GG�6LJQDO�EXWWRQ� �WR�DGG�WZR�VLJQDOV��7KH�VLJQDOV�ZLOO�EH�
KDYH�GHIDXOW�QDPHV�OLNH�6,*��DQG�6,*��

����'RXEOH�OHIW�FOLFN�RQ�WKH�6,*��VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

����(QWHU�4RXWSXW�LQWR�WKH�1DPH�HGLW�ER[���'2�127�&/26(�7+(�',$/2*�

����3UHVV�WKH�1H[W�EXWWRQ�RU�$/7�1�WR�PRYH�WR�WKH�QH[W�VLJQDO�RQ�WKH�OLVW��6,*��LV�QRZ�GLVSOD\HG�
LQ�WKH�1DPH��HGLW�ER[�

����(QWHU�'LQSXW�LQWR�WKH�1DPH��HGLW�ER[�DQG�SUHVV�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

,I�\RX�DFFLGHQWDOO\�FORVH�WKH�6LJQDO�3URSHUWLHV�GLDORJ��GRXEOH�FOLFN�RQ�WKH�VLJQDO�QDPH�WR�RSHQ�WKH�
GLDORJ�DJDLQ��7KH�%RROHDQ�(TXDWLRQ�DQG�6LPXODWLRQ�IHDWXUHV�RI�WKH�6LJQDO�3URSHUWLHV�GLDORJ�DUH�FRY�
HUHG�LQ�WKH�6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV�WXWRULDO��7KH�6LJQDO�3URSHUWLHV�GLDORJ�
LV�PRGHOHVV��VR�\RX�FDQ�OHDYH�WKH�GLDORJ�RSHQ�ZKLOH�\RX�SHUIRUP�DFWLRQV�RQ�WKH�WLPLQJ�GLDJUDP�

���'UDZLQJ�6LJQDO�:DYHIRUPV

1H[W��ZH�ZLOO�GUDZ�VRPH�UDQGRP�ZDYHIRUPV�WR�EHFRPH�IDPLOLDU�ZLWK�WKH�GUDZLQJ�HQYLURQPHQW�

����1RWLFH�WKH�EXWWRQV�ZLWK�WKH�ZDYHIRUPV�RQ�WKHP� �7KHVH�
DUH�WKH�6WDWH�%XWWRQV��7KH�DFWLYH�EXWWRQ�LV�FRORUHG�UHG�DQG�LQGLFDWHV�WKH�W\SH�RI�VLJQDO�VWDWH�
WKDW�ZLOO�EH�GUDZQ�QH[W��,Q�WKLV�FDVH��WKH�+,*+�VLJQDO�VWDWH�LV�DFWLYH�

����0RYH�WKH�PRXVH�FXUVRU�WR�LQVLGH�WKH�'LDJUDP�ZLQGRZ�DW�WKH�VDPH�OHYHO�DV�WKH�VLJQDO�QDPH�
4RXWSXW��DQG�DW�DERXW���QV�

����/HIW�FOLFN�WR�GUDZ�D�ZDYHIRUP�VHJPHQW�IURP��QV�WR�WKH�FXUVRU��1RWLFH�WKDW�D�+,*+�VLJQDO�
ZDV�FUHDWHG�

����$�GLIIHUHQW�VWDWH�EXWWRQ�LV�QRZ�DFWLYDWHG��7KH�6WDWH�%XWWRQV�DXWRPDWLFDOO\�WRJJOH�EHWZHHQ�WKH�
WZR�PRVW�UHFHQWO\�DFWLYDWHG�VWDWHV��7KH�VPDOO�UHG�7�DERYH�WKH�VWDWH�QDPH�GHQRWHV�WKH�WRJJOH�



7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV������
VWDWH��IRU�LQVWDQFH�� ���,I�\RX�KDYH�D���EXWWRQ�PRXVH��FOLFN�WKH�PLGGOH�PRXVH�EXWWRQ�
WR�WRJJOH�EHWZHHQ�WKH�WZR�PRVW�UHFHQWO\�DFWLYDWHG�VWDWH�EXWWRQV��

����0RYH�WKH�FXUVRU�WR�DERXW���QV�RQ�WKH�VDPH�VLJQDO�DQG�OHIW�FOLFN��1RZ�D�/2:�VHJPHQW�LV�
GUDZQ�IURP�WKH�HQG�RI�WKH�+,*+�VLJQDO�WR�WKH�ORFDWLRQ�RI�WKH�FXUVRU�

����/HIW�FOLFN�RQ�WKH�75,�EXWWRQ�WR�DFWLYDWH�WKH�WULVWDWH�6WDWH�%XWWRQ�DQG�GUDZ�DQRWKHU�ZDYHIRUP�
VHJPHQW�

����'UDZ�PRUH�VHJPHQWV��XVLQJ�DOO�WKH�VWDWHV�H[FHSW�WKH�+(;�EXWWRQ��7KH�+(;�VWDWH�EXWWRQ�LV�
XVHG�LQ�GHILQLQJ�PXOWL�ELW�VLJQDOV�DQG�VLJQDOV�ZKLFK�KDYH�D�XVHU�GHILQHG�9+'/�W\SH��7KLV�
EXWWRQ�LV�FRYHUHG�LQ�ODWHU�WXWRULDOV��)RU�WKH�WLPH��H[SHULPHQW�ZLWK�WKH�JUDSKLFDO�VWDWHV�

<RXU�GUDZLQJ�VKRXOG�EH�D�PHVV��RU�DW�OHDVW�ORRN�QRWKLQJ�OLNH�)LJXUH���

���(GLW�VLJQDO�ZDYHIRUPV

7KHUH�DUH�IRXU�PDLQ�HGLWLQJ�WHFKQLTXHV�XVHG�WR�PRGLI\�H[LVWLQJ�VLJQDOV��1RWH��WKHVH�WHFKQLTXHV�ZLOO�
QRW�ZRUN�RQ�FORFNV���7KH�PRVW�FRPPRQO\�XVHG�WHFKQLTXH�LV�WKH�GUDJJLQJ�RI�VLJQDO�WUDQVLWLRQV�WR�DG�
MXVW�WKHLU�ORFDWLRQ��7KH�RWKHU�WKUHH�WHFKQLTXHV�DOO�DFW�RQ�VLJQDO�VHJPHQWV��WKH�ZDYHIRUPV�EHWZHHQ�DQ\�
WZR�FRQVHFXWLYH�VLJQDO�WUDQVLWLRQV��7KH�VHJPHQW�ZDYHIRUP�FDQ�EH�FKDQJHG��GHOHWHG��RU�D�QHZ�VHJ�
PHQW�FDQ�EH�LQVHUWHG�ZLWKLQ�DQRWKHU�VHJPHQW��8VH�HDFK�RI�WKH�IROORZLQJ�WHFKQLTXHV�

����0RYH�D�VLJQDO�WUDQVLWLRQ��/HIW�FOLFN�GRZQ�RQ�D�VLJQDO�WUDQVLWLRQ�DQG�GUDJ�LW�WR�WKH�GHVLUHG�
ORFDWLRQ��$�JUHHQ�EDU�ZLOO�DSSHDU�WKDW�IROORZV�WKH�PRXVH�FXUVRU��5HOHDVH�WKH�PRXVH�EXWWRQ�
ZKHQ�WKH�JUHHQ�EDU�LV�DW�WKH�ORFDWLRQ�ZKHUH�\RX�ZLVK�WR�SODFH�WKH�WUDQVLWLRQ�

����&KDQJH�WKH�VWDWH�RI�D�VHJPHQW��$�VHJPHQW�LV�WKH�ZDYHIRUP�EHWZHHQ�WZR�FRQVHFXWLYH�VLJQDO�
WUDQVLWLRQV��/HIW�FOLFN�RQ�WKH�VHJPHQW�WR�VHOHFW�LW��D�VHOHFWHG�VHJPHQW�KDV�D�KLJKOLJKWHG�ER[�
GUDZQ�DURXQG�LW���7KHQ�OHIW�FOLFN�RQ�WKH�6WDWH�%XWWRQ�RI�WKH�QHZ�VWDWH�

,I�\RX�WU\�WR�VHOHFW�D�QDUURZ�VHJPHQW�DQG�RQH�RI�WKH�WUDQVLWLRQV�JHWV�VHOHFWHG��ZLGHQ�WKH�VHJPHQW�
E\�FOLFNLQJ�WKH�=RRP�,Q�EXWWRQ� ��ORFDWHG�RQ�WKH�ULJKW�KDQG�FRUQHU�RI�WKH�EXWWRQ�
EDU�

����'HOHWH�D�VHJPHQW��6HOHFW�D�VHJPHQW��VHH�DERYH��DQG�WKHQ�SUHVV�WKH�GHOHWH�NH\�RQ�WKH�NH\�
ERDUG�

����,QVHUW�D�VHJPHQW��,QVLGH�D�ODUJH�VHJPHQW��/HIW�FOLFN�GRZQ�DQG�GUDJ�WR�WKH�ULJKW�WKHQ�UHOHDVH��
$�QHZ�VHJPHQW�ZLOO�EH�DGGHG�LQ�WKH�PLGGOH�RI�WKH�RULJLQDO�VHJPHQW��)RU�WKLV�RSHUDWLRQ�WR�
ZRUN�WKH�RULJLQDO�VHJPHQW�PXVW�EH�ZLGH�HQRXJK�WR�EH�VHOHFWHG�

7KHVH�WHFKQLTXHV�ZLOO�QRW�ZRUN�RQ�FORFNV��7KLV�LV�EHFDXVH�FORFNV�KDYH�IL[HG�HGJHV�DQG�VHJPHQWV��7R�
HGLW�D�FORFN��GRXEOH�FOLFN�RQ�D�VHJPHQW�RI�WKH�FORFN�ZDYHIRUP�LQ�WKH�'LDJUDP�ZLQGRZ��7KLV�FDXVHV�
WKH�(GLW�&ORFN�3DUDPHWHUV�GLDORJ�ER[�WR�DSSHDU��$OO�FORFN�SDUDPHWHUV�FDQ�EH�FKDQJHG�LQ�WKLV�GLDORJ�
ER[��,I�\RX�FDQQRW�GRXEOH�FOLFN�RQ�D�VHJPHQW�ZLWKRXW�VHOHFWLQJ�D�WUDQVLWLRQ��]RRP�LQ�XQWLO�WKH�VHJ�
PHQW�LV�ODUJH�HQRXJK�



������7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV
)RU�PRUH�LQIRUPDWLRQ��UHDG�&KDSWHU����6LJQDOV�DQG�:DYHIRUPV�

���$GMXVW�\RXU�GLDJUDP�VR�LW�UHVHPEOHV�WKH�ILJXUH�EHORZ

1RZ�XVH�WKH�DERYH�WHFKQLTXHV�WR�HGLW�WKH�VLJQDOV�VR�WKH\�KDYH�URXJKO\�WKH�VDPH�WUDQVLWLRQV�DV�WKH�
VLJQDOV�LQ�WKH�ILJXUH�EHORZ��7KLV�LV�QRW�WKH�QRUPDO�ZD\�WR�FUHDWH�D�WLPLQJ�GLDJUDP��EXW�LW�ZLOO�WHDFK�
\RX�KRZ�WR�XVH�WKH�HGLWLQJ�IHDWXUHV�RI�:DYH)RUPHU�3UR��0DNH�VXUH�\RX�WU\�DOO�WKH�HGLWLQJ�WHFKQLTXHV�

7LOH�WKH�'LDJUDP�DQG�3DUDPHWHU�ZLQGRZV�VR�WKDW�\RX�ZLOO�EH�DEOH�WR�VHH�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�
WZR�ZLQGRZV��7KH�5HSRUW�ZLQGRZ�LV�QRW�XVHG�LQ�WKLV�WXWRULDO��VR�\RX�FDQ�PLQLPL]H�LW�

��6HOHFW�RQH�RI�WKH�:LQGRZ�!�7LOH�PHQX�RSWLRQV�LQ�WKH�WLPLQJ�ZLQGRZ�

$GMXVW�WKH�]RRP�OHYHO�RI�WKH�GUDZLQJ�VR�WKDW�RQO\���ZKROH�FORFN�SHULRGV�DUH�VKRZQ�RQ�WKH�VFUHHQ�

��/HIW�PRXVH�FOLFN�WKH�=RRP�,Q�RU�=RRP�2XW�EXWWRQV��ZKLFK�DUH�ORFDWHG�RQ�WKH�ULJKW�KDQG�FRU�
QHU�RI�WKH�EXWWRQ�EDU��WR�VKRZ�OHVV�RU�PRUH�RI�WKH�ZDYHIRUPV�

���7KH�ULJKW�PRXVH�EXWWRQ��PRGH�EXWWRQV��

,Q�WKH�QH[W�VHFWLRQV�ZH�ZLOO�DGG�GHOD\V��VHWXSV��DQG�FRPPHQWV�WR�WKH�WLPLQJ�GLDJUDP��7KHVH�REMHFWV�
DUH�DGGHG�XVLQJ�WKH�ULJKW�PRXVH�EXWWRQ��7KH�IXQFWLRQ�WKH�ULJKW�PRXVH�EXWWRQ�LV�GHWHUPLQHG�E\�WKH�
VHFRQG�JURXS�RI�EXWWRQV�RQ�WKH�EXWWRQ�EDU�PDUNHG�'(/$<��+2/'��6(783��7(;7��6$03/(�DQG�
0$5.(5��7KH�UHG�RU�DFWLYH�PRGH�EXWWRQ�LQGLFDWHV�WKH�FXUUHQW�IXQFWLRQDOLW\�RI�WKH�ULJKW�PRXVH�EXW�
WRQ��7R�DFWLYDWH�D�GLIIHUHQW�PRGH�EXWWRQ��OHIW�FOLFN�RQ�LW�

���$GG�WKH�'�IOLS�IORS�SURSDJDWLRQ�GHOD\

$GG�WKH�GHOD\�WKDW�UHSUHVHQWV�WKH�SURSDJDWLRQ�WLPH�IURP�WKH�SRVLWLYH�HGJH�RI�WKH�FORFN�WR�WKH�4RXWSXW�
RI�WKH�'�IOLS�IORS��7R�DGG�WKH�GHOD\�GR�WKH�IROORZLQJ�

����$FWLYDWH�WKH�'HOD\�PRGH�

����/HIW�PRXVH�FOLFN�RQ�WKH�ILUVW�ULVLQJ�HGJH�RI�WKH�FORFN�

����5LJKW�PRXVH�FOLFN�RQ�WKH�ILUVW�IDOOLQJ�HGJH�RI�WKH�4RXWSXW�VLJQDO�



7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV������
7KLV�ZLOO�GUDZ�WKH�'�IOLS�IORS�GHOD\��DQG�FUHDWHV�D�EODQN�GHOD\�LQ�WKH�SDUDPHWHU�ZLQGRZ�

:KHQ�GHOD\V�DUH�DGGHG��WKH\�DUH�EODQN�DQG�GR�QRW�HQIRUFH�DQ\�WLPLQJ�UHVWUDLQWV��1RWLFH�WKDW�WKH�GHOD\�
LV�GUDZQ�ZLWK�JUD\�FRORUHG�OLQHV��WKLV�LQGLFDWHV�WKDW�WKH�GHOD\�LV�QRW�IRUFLQJ�HLWKHU�WKH�PLQ�RU�PD[�
HGJHV�RI�WKH�4RXWSXW�VLJQDO��1RZ�HGLW�WKH�GHOD\
V�SDUDPHWHUV�

����'RXEOH�OHIW�FOLFN�RQ�WKH�SDUDPHWHU�QDPH�'��LQ�WKH�3DUDPHWHU�ZLQGRZ�WR�RSHQ�WKH�3DUDPHWHU�
3URSHUWLHV�GLDORJ��$GMXVW�WKH�SRVLWLRQ�RI�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�VR�WKDW�\RX�FDQ�
VHH�WKH�SDUDPHWHU�LQ�WKH�'LDJUDP�ZLQGRZ�DQG�DW�OHDVW�SDUW�RI�WKH�SDUDPHWHU�LQ�WKH�3DUDPHWHU�
:LQGRZ��)RU�VLPSOLFLW\�ZH�ZLOO�FDOO�WKH�GLDORJ�3DUDPHWHU�3URSHUWLHV��HYHQ�WKRXJK�WKH�
QDPH�DW�WKH�WRS�PD\�VD\�'HOD\�3URSHUWLHV�RU�6HWXS�3URSHUWLHV�

����7\SH���LQWR�WKH�PLQ�HGLW�ER[�DQG�SUHVV�WKH�7$%�NH\�WR�PRYH�FRQWURO�WR�WKH�PD[�HGLW�ER[�
�OHDYH�PD[�EODQN�IRU�QRZ���7KLV�HQWHUV���GLVSOD\�WLPH�XQLWV��RU��QV�IRU�WKLV�SURMHFW�

7ZR�WKLQJV�KDSSHQHG�ZKHQ�\RX�SUHVVHG�WKH�7$%�NH\�

��)LUVW��WKH�IDOOLQJ�HGJH�RI�WKH�4RXWSXW�VLJQDO�DGMXVWHG�LWVHOI�VR�WKDW�LW�ZDV��QV�IURP�WKH�FORFN�
HGJH��0HDVXUH�WKLV�IRU�\RXUVHOI�XVLQJ�WKH�WLPH�UHDGRXWV�DERYH�WKH�VLJQDO�QDPH�ZLQGRZ��/HIW�
FOLFN�RQ�WKH�ILUVW�WUDQVLWLRQ�DQG�WKHQ�PRYH�WKH�FXUVRU�WR�WKH�VHFRQG�WUDQVLWLRQ��1RWLFH�WKDW�
WKH�EOXH�UHDGRXW�VD\V��QV�RU�WKHUHDERXWV��GHSHQGLQJ�RQ�WKH�]RRP�OHYHO�DQG�WKH�EDVH�WLPH�
XQLW��7KH�GHOD\�FDQ�DOVR�EH�PDGH�WR�GLVSOD\�WKH�H[DFW�GLVWDQFH�E\�VHOHFWLQJ�WKH�GLVWDQFH�
FKRLFH�RI�WKH�'LVSOD\�ODEHO�VHFWLRQ�RI�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ��PDNH�VXUH�WR�UHWXUQ�
'��WR��*OREDO�'HIDXOW��ZKHQ�\RX�DUH�GRQH�H[SHULPHQWLQJ��

��6HFRQG��WKH�GHOD\�FKDQJHG�IURP�D�JUD\�FRORU�WR�D�EOXH�FRORU��'HOD\V�DUH�FRORU�FRGHG�WR�LQGLFDWH�
ZKLFK�GHOD\V�DUH�IRUFLQJ�WKH�PLQ�DQG�PD[�HGJHV�RI�D�WUDQVLWLRQ��7KLV�W\SH�RI�FULWLFDO�SDWK�
GLVSOD\�LV�QHFHVVDU\�LQ�GLDJUDPV�ZKHUH�PXOWLSOH�GHOD\V�GULYH�D�VLQJOH�VLJQDO�WUDQVLWLRQ��7KH�
FRORUV�DUH��*UD\� �QRQH��%OXH� �0LQ�RQO\��*UHHQ� �0D[�RQO\��%ODFN� �ERWK�PLQ�DQG�PD[��
$IWHU�WKLV�WXWRULDO�\RX�PD\�ZDQW�WR�H[SHULPHQW�ZLWK�WKH�PXOWGHO\�WLP�ILOH�WR�VHH�WKH�HIIHFWV�
RI�PXOWLSOH�GHOD\V�RQ�D�VLQJOH�WUDQVLWLRQ�DQG�FULWLFDO�SDWK�FRORU�FRGLQJ�

1H[W��ILQLVK�HGLWLQJ�WKH�UHVW�RI�WKH�SDUDPHWHU��8VH�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�WKDW�LV�VWLOO�
RSHQ�WR�DGG�WKH�IROORZLQJ�GDWD�

����/HIW�PRXVH�FOLFN�LQ�WKH�1DPH�HGLW�ER[�DQG�W\SH�'))WS�LQWR�LW�

����3UHVV�7$%�WZLFH�VR�WKDW�WKH�PD[�HGLW�ER[�LV�VHOHFWHG�



������7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV
����7\SH�����7KLV�PHDQV����GLVSOD\�WLPH�XQLWV��RU�LQ�WKLV�SURMHFW���QV�

����7$%�RQFH�VR�WKDW�WKH�FRPPHQW�FHOO�LV�VHOHFWHG�

����(QWHU�&N�WR�4�SURSDJDWLRQ�WLPH�DQG�SUHVV�WKH�(QWHU�NH\�

1RWLFH�WKDW�WKH�'))WS�GHOD\�LV�EODFN�ZKLFK�LQGLFDWHV�WKDW�LW�LV�IRUFLQJ�ERWK�HGJHV�RI�4RXWSXW��$OVR�
QRWLFH�WKH�IDOOLQJ�HGJH�RI�4RXWSXW�QRZ�KDV�D�JUD\�XQFHUWDLQW\�UHJLRQ��8VH�WKH�WLPH�PHDVXUH�UHDGRXWV�
WR�YHULI\�WKDW�WKH�HGJHV�RI�WKH�UHJLRQ�DUH��QV�DQG���QV�IURP�WKH�FORFN�HGJH����QV�RI�XQFHUWDLQW\���
'RXEOH�FOLFN�RQ�WKH�HGJH�WR�VHH�WKH�H[DFW�HGJH�YDOXHV�

7KH�3DUDPHWHU�3URSHUWLHV�GLDORJ�LV�PRGHOHVV��RWKHU�RSHUDWLRQV�FDQ�EH�SHUIRUPHG�ZKLOH�WKH�GLDORJ�
LV�RSHQ��DQG�LQWHUDFWLYH��DQ\�FKDQJHV�LQ�WKH�GLDORJ�ILHOGV�DUH�UHIOHFWHG�LQ�WKH�GLDJUDP�DIWHU�\RX�PRYH�
RXW�RI�WKDW�ILHOG���7KLV�WXWRULDO�KDV�\RX�RSHQ�DQG�FORVH�LW�VHYHUDO�WLPHV�VR�WKDW�\RX�OHDUQ�DOO�WKH�GLI�
IHUHQW�ZD\V�WR�RSHQ�WKH�GLDORJ��$OVR��WKH�WXWRULDO�DWWHPSWV�WR�FRQVHUYH�VFUHHQ�DUHD�IRU�ODSWRS�XVHUV��
+RZHYHU��LQ�D�QRUPDO�GHVLJQ�\RX�ZLOO�SUREDEO\�ZDQW�WR�NHHS�WKLV�GLDORJ�RSHQ�PXFK�RI�WKH�WLPH�

7LS��:KHQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�LV�RSHQ�\RX�FDQ�HGLW�D�GLIIHUHQW�SDUDPHWHU�E\�GRXEOH�
FOLFNLQJ�LQ�WKH�GLDJUDP�RU�SDUDPHWHU�ZLQGRZ�RQ�WKH�SDUDPHWHU�\RX�ZDQW�WR�FKDQJH��,I�\RX�GRXEOH�
FOLFN�LQ�WKH�GLDJUDP�ZLQGRZ��WKDW�LQVWDQFH�RI�WKH�SDUDPHWHU�ZLOO�EH�HGLWHG��WKH�&KDQJH�$OO�,QVWDQFHV�
FKHFNER[�ZLOO�127�EH�FKHFNHG���,I�\RX�GRXEOH�FOLFN�LQ�WKH�SDUDPHWHU�ZLQGRZ��$//�LQVWDQFHV�RI�WKH�
SDUDPHWHU�ZLOO�EH�HGLWHG���WKH�&KDQJH�$OO�,QVWDQFHV�FKHFNER[�ZLOO�EH�FKHFNHG��

����$GG�WKH�,QYHUWHU�SURSDJDWLRQ�GHOD\

$GG�WKH�GHOD\�WKDW�UHSUHVHQWV�WKH�SURSDJDWLRQ�WLPH�RI�WKH�LQYHUWHU�IURP�LWV�LQSXW�4�WR�LWV�RXWSXW�'��
7R�DGG�WKH�GHOD\�GR�WKH�IROORZLQJ�

����$FWLYDWH�WKH�'(/$<�PRGH�E\�FOLFNLQJ�RQ�WKH�'HOD\�EXWWRQ�

����/HIW�FOLFN�RQ�WKH�ILUVW�IDOOLQJ�HGJH�RI�WKH�4RXWSXW�VLJQDO��WKH�VDPH�HGJH�WKDW�HQGV�WKH�
�'))WS��GHOD\��

����5LJKW�FOLFN�RQ�WKH�ILUVW�ULVLQJ�HGJH�RI�WKH�'LQSXW�VLJQDO�

7KLV�ZLOO�GUDZ�WKH�LQYHUWHU�GHOD\��DQG�FUHDWH�D�EODQN�GHOD\�LQ�WKH�3DUDPHWHU�ZLQGRZ��1RZ�OHW
V�HGLW�
WKH�SDUDPHWHUV�IURP�WKH�LQVLGH�RI�WKH�'LDJUDP�ZLQGRZ�LQVWHDG�RI�JRLQJ�WR�WKH�3DUDPHWHU�ZLQGRZ�



7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV������
��'RXEOH�OHIW�FOLFN�RQ�WKH�QHZ�GHOD\�LQ�WKH�'LDJUDP�ZLQGRZ�DQG�HQWHU�WKH�IROORZLQJ�YDOXHV�LQ�
WKH�GLDORJ�ER[�WKDW�DSSHDUV�

��1DPH�LV�,19WS�

��0LQ�WLPH�LV���QV�

��0D[�WLPH�LV����QV�

��&RPPHQW�LV�,QYHUWHU��4�WR�'��GHOD\�

��&OLFN�RQ�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

1RWLFH�WKH�ODUJH�XQFHUWDLQW\�UHJLRQ�IRU�WKH�'LQSXW�WUDQVLWLRQ��&OLFN�RQ�WKH�ILUVW�ULVLQJ�HGJH�RI�'LQSXW��
WKHQ�XVH�WKH�EOXH�GHOWD�UHDGRXW�WR�YHULI\�WKDW�WKH�XQFHUWDLQW\�UHJLRQ�ODVWV�IRU���QV����QV�IURP�'))WS�
���QV�IURP�,19WS� ���QV���1H[W��FOLFN�RQ�WKH�ILUVW�HGJH�RI�FON�DQG�PHDVXUH�WR�WKH�HQG�RI�WKH�XQFHU�
WDLQW\�UHJLRQ�RI�'LQSXW��,I�ERWK�WKH�LQYHUWHU�DQG�WKH�'�IOLS�IORS�DUH�VORZ��'LQSXW�PD\�QRW�WUDQVLWLRQ�
XQWLO���QV�DIWHU�WKH�FORFN�HGJH�

����$GG�WKH�VHWXS�IRU�WKH�'LQSXW�WR�FORFN

1H[W�DGG�WKH�VHWXS�IRU�'LQSXW�WR�FORFN�WUDQVLWLRQ�

����$FWLYDWH�WKH�6HWXS�PRGH�

����/HIW�FOLFN�RQ�WKH�ILUVW�ULVLQJ�HGJH�RI�WKH�'LQSXW�VLJQDO��WKH�VDPH�HGJH�WKDW�HQGV�WKH��,19WS��
GHOD\��

����5LJKW�FOLFN�RQ�WKH�VHFRQG�ULVLQJ�HGJH�RI�WKH�FORFN�



������7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV
7KLV�ZLOO�GUDZ�WKH�VHWXS�SDUDPHWHU��1RWLFH�WKDW�WKH�DUURZV�RI�WKH�VHWXS�DUH�SRLQWLQJ�WR�WKH�FRQWURO�
VLJQDO��7KLV�PHDQV�WKDW�\RX�DGGHG�WKH�VHWXS�FRUUHFWO\�

/LNH�GHOD\V��VHWXSV�DUH�DOVR�FUHDWHG�ZLWK�HPSW\�PLQ�PD[�YDOXHV��7KH\�PXVW�KDYH�D�PLQ�YDOXH�EHIRUH�
WKH\�VWDUW�WR�PRQLWRU�WKH�GDWD�VLJQDO
V�SRVLWLRQ��1RZ�ZH�ZLOO�HGLW�WKH�VHWXS

����'RXEOH�OHIW�FOLFN�RQ�WKH�VHWXS�QDPH�LQ�WKH�
'LDJUDP�ZLQGRZ��7KLV�ZLOO�RSHQ�WKH�3D�
UDPHWHUV�3URSHUWLHV�GLDORJ�ER[�

����(QWHU�'VHWXS�LQWR�WKH�1DPH�HGLW�ER[�

����(QWHU����LQWR�WKH�PLQ�HGLW�ER[�

����(QWHU�&KHFN�IRU�PHWDVWDEOH�FRQGLWLRQ�LQWR�
WKH�FRPPHQW�HGLW�ER[�

����3UHVV�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

1RWLFH�WKDW�WKH�PDUJLQ�FROXPQ�LQ�WKH�3DUDPHWHU�:LQGRZ�VD\V�WKDW�WKHUH�LV�D��QV�VDIHW\�UHJLRQ�EHIRUH�
WKH�VHWXS�LV�YLRODWHG��9HULI\�WKLV�E\�FOLFNLQJ�RQ�WKH�VHFRQG�ULVLQJ�HGJH�RI�WKH�FORFN�DQG�SODFLQJ�WKH�
FXUVRU�RQ�WRS�RI�WKH�PD[LPXP�HGJH�RI�WKH�'LQSXW�VLJQDO��7KH�EOXH�WLPH�UHDGRXW�VKRXOG�VD\����QV�
�VHWXS�WLPH���QV���PHDVXUHG���QV� ���QV�PDUJLQ��

1H[W��ZH�ZLOO�GHPRQVWUDWH�ZKDW�KDSSHQV�ZKHQ�D�VHWXS�LV�YLRODWHG��,QFUHDVH�WKH�LQYHUWHU
V�GHOD\�VR�
WKDW�WKH�PD[LPXP�GHOD\�LV���QV�LQVWHDG�RI���QV�

����'RXEOH�OHIW�FOLFN�RQ�,19WS�LQ�WKH�'LDJUDP�ZLQGRZ�

����7\SH����LQWR�WKH�PD[�HGLW�ER[�DQG�7$%�WR�DQRWKHU�FRQWURO�

1RWLFH�WKDW�WKH�VHWXS�KDV�WXUQHG�UHG�LQ�ERWK�WKH�GUDZLQJ�DQG�SDUDPHWHU�ZLQGRZV��&KDQJH�WKH�LQYHUWHU�
GHOD\�EDFN�WR���QV�DQG�FOLFN�2.�WR�FORVH�WKH�GLDORJ�

����$GG�D�IUHH�SDUDPHWHU

6R�IDU�ZH�KDYH�DOZD\V�GLUHFWO\�HGLWHG�D�SDUDPHWHU
V�YDOXHV��7KLV�LV�LQHIILFLHQW�DQG�HUURU�SURQH�LI�WKH�
FLUFXLW�LV�ODUJH��,W�ZRXOG�EH�EHWWHU�WR�GHILQH�RQH�YDULDEOH�WKDW�KHOG�WKH�YDOXH�DQG�PDNH�HYHU\WKLQJ�WKDW�
QHHGHG�WKDW�YDOXH�UHIHUHQFH�WKLV�YDULDEOH��7KHQ�LI�WKH�YDOXH�QHHGV�WR�EH�FKDQJHG��\RX�RQO\�KDYH�WR�
HGLW�RQH�YDULDEOH�

)UHH�SDUDPHWHUV�DFW�DV�YDULDEOHV�WKDW�FDQ�EH�UHIHUHQFHG�E\�RWKHU�SDUDPHWHUV��7KH\�DUH�FDOOHG��IUHH��
EHFDXVH�WKHVH�SDUDPHWHUV�DUH�QRW�DWWDFKHG�WR�DQ\�VLJQDO�WUDQVLWLRQV�LQ�WKH�'LDJUDP�ZLQGRZ��/HW
V�DGG�
D�IUHH�SDUDPHWHU�WR�KROG�WKH�SURSDJDWLRQ�WLPHV�IRU�WKH�LQYHUWHU�

7R�DGG�D�IUHH�SDUDPHWHU�

����&OLFN�WKH�$GG�)UHH�3DUDPHWHU�EXWWRQ� �LQ�WKH�3DUDPHWHU�:LQGRZ��$�EODQN�
IUHH�SDUDPHWHU�LV�DGGHG�WR�WKH�SDUDPHWHU�ZLQGRZ�



7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV������
����'RXEOH�FOLFN�RQ�WKH�IUHH�SDUDPHWHU�WR�RSHQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�ER[�DQG�HQWHU�
�WS)UHH,QY���QV����QV��DQG����$/6���LQYHUWHU�GHOD\���IRU�WKH��QDPH��PLQ��PD[��DQG�FRP�
PHQW�FHOOV��RI�WKH�IUHH�SDUDPHWHU�

����8VH�WKH�3UHYLRXV�DQG�1H[W�EXWWRQV�LQ�WKH�3DUDPHWHUV�3URSHUWLHV�GLDORJ�WR�ORFDWH�WKH�,19WS�
SDUDPHWHU�

����7\SH�WS)UHH,QY�LQWR�WKH�PLQ�DQG�PD[�FHOOV�RI�,19WS��&KDQJHV�WR�WKH�WLPLQJ�YDOXHV�RI�WKH�
IUHH�SDUDPHWHU�ZLOO�QRZ�DIIHFW�,19WS�

1RWH��)UHH�SDUDPHWHUV�FDQ�EH�VDYHG�WR�VSHFLDO�OLEUDU\�ILOHV�ZKLFK�FDQ�ODWHU�EH�PHUJHG�LQWR�RWKHU�
SURMHFWV��<RX�FDQ�DOVR�UHIHUHQFH�IUHH�SDUDPHWHUV�ZLWKRXW�LQFOXGLQJ�WKHP�LQWR�\RXU�SURMHFW�ILOH�E\�
SODFLQJ�OLEUDULHV�LQ�\RXU�OLEUDU\�VHDUFK�SDWK��/LEUDULHV�!�/LEUDU\�3UHIHUHQFHV�PHQX�RSWLRQ���)RU�
PRUH�LQIRUPDWLRQ�RQ�IUHH�SDUDPHWHUV�DQG�OLEUDULHV�UHDG�&KDSWHU�����3DUDPHWHU�/LEUDULHV�RU�SHUIRUP�
WKH�3DUDPHWHU�/LEUDULHV�WXWRULDO�

����8VLQJ�IRUPXODV�DQG�FRQVWDQWV

3DUDPHWHUV�FDQ�FRQWDLQ�PDWKHPDWLFDO�IRUPXODV�DV�ZHOO�DV�QXPHULF�WLPH�YDOXHV��/HJDO�RSHUDWLRQV�DUH��
PXOWLSOLFDWLRQ����GLYLVLRQ�����DGGLWLRQ�����DQG�VXEWUDFWLRQ�����)RU�H[DPSOH��WKH�LQYHUWHU�LQ�WKLV�FLUFXLW�
FRXOG�UHSUHVHQW�WKUHH�FDVFDGHG�LQYHUWHUV�XVHG�WR�JHQHUDWH�D�PLQLPXP�GHOD\�RI��QV��7R�UHSUHVHQW�WKLV�
LQ�\RXU�WLPLQJ�GLDJUDP�

��(QWHU�WKH�IROORZLQJ�HTXDWLRQ�LQWR�,19WS
V�PLQ�HGLW�ER[�����WS)UHH,QY

)UHH�SDUDPHWHU�QDPHV�FDQ�DOVR�EH�XVHG�ZLWK�DQ�DWWULEXWHG�SDUDPHWHU�QDPH�VXFK�DV�WS)UHH,QY�PLQ�
DQG�WS)UHH,QY�PD[��7KLV�JLYHV�\RX�WKH�IOH[LELOLW\�WR�VSHFLI\�IRUPXODV�DQ\�ZD\�\RX�QHHG��,I�QR�DW�
WULEXWH�LV�DGGHG�WKHQ�D�PLQ�RU�PD[�LV�DVVXPHG�GHSHQGLQJ�RQ�ZKHWKHU�WKH�IRUPXOD�LV�LQ�WKH�PLQ�RU�PD[�
FROXPQ�

����6XPPDU\

&RQJUDWXODWLRQV��<RX�KDYH�FRPSOHWHG�WKH�%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV�WXWRULDO��,Q�WKLV�WXWR�
ULDO�ZH�KDYH�FRYHUHG�WKUHH�PDLQ�WRSLFV��VWDUWLQJ�D�SURMHFW��GUDZLQJ�DQG�HGLWLQJ�VLJQDOV��DQG�DGGLQJ�
DQG�HGLWLQJ�SDUDPHWHUV�

���6WDUWLQJ�D�SURMHFW



������7XWRULDO����%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV
��$OZD\V�VHW�WKH�%DVH�7LPH�8QLW�RQH�XQLW�EHORZ�WKH�'LVSOD\�7LPH�8QLW�WR�DYRLG�URXQG�
LQJ�HUURUV��'HIDXOW�YDOXHV�DUH��%DVH�8QLWV �SV�DQG�'LVSOD\�8QLWV� �QV�

���'UDZLQJ�D�WLPLQJ�GLDJUDP�ZLWK�6LJQDOV�DQG�&ORFNV

��8VH�WKH�$GG�&ORFN�DQG�$GG�6LJQDO�EXWWRQV�WR�DGG�FORFNV�DQG�VLJQDOV�WR�WKH�GLDJUDP��
'RXEOH�OHIW�FOLFN�RQ�WKH�VLJQDO�QDPH�WR�HGLW�WKH�VLJQDO�QDPH�

��/HIW�FOLFN�WR�GUDZ�D�ZDYHIRUP�ZLWK�WKH�VWDWH�RI�WKH�VHOHFWHG�6WDWH�%XWWRQ�

(GLWLQJ�ZDYHIRUPV

��'UDJ�DQG�GURS�VLJQDO�WUDQVLWLRQV�

��7R�FKDQJH�WKH�JUDSKLFDO�VWDWH�RI�D�VHJPHQW��VHOHFW�LW�WKHQ�SUHVV�D�6WDWH�%XWWRQ�WR�LQGLFDWH�
WKH�QHZ�JUDSKLFDO�VWDWH�

��7R�'HOHWH�D�VHJPHQW��VHOHFW�LW�WKHQ�SUHVV�WKH�GHOHWH�NH\�RQ�WKH�NH\ERDUG�

��7R�,QVHUW�D�VHJPHQW��OHIW�FOLFN�DQG�GUDJ�WR�WKH�ULJKW�

���7LPLQJ�$QDO\VLV�ZLWK�3DUDPHWHUV

��$GG�GHOD\��VHWXS��DQG�KROG�SDUDPHWHUV�E\�����DFWLYDWLQJ�WKH�PRGH�EXWWRQ�RI�WKDW�QDPH��
����OHIW�FOLFNLQJ�RQ�WKH�ILUVW�VLJQDO�WUDQVLWLRQ��DQG�����ULJKW�FOLFNLQJ�RQ�WKH�VHFRQG�VLJ�
QDO�WUDQVLWLRQ�

��(GLW�SDUDPHWHUV�E\�GRXEOH�OHIW�FOLFNLQJ�RQ�WKH�SDUDPHWHU�LQ�HLWKHU�WKH�GUDZLQJ�RU�WKH�SD�
UDPHWHU�ZLQGRZ�

��)UHH�SDUDPHWHUV�DUH�YDULDEOHV�WKDW�RWKHU�SDUDPHWHUV�UHIHUHQFH��8VH�WKH�$GG�)UHH�3D�
UDPHWHU�EXWWRQ�LQ�3DUDPHWHU�:LQGRZ�WR�DGG�D�IUHH�SDUDPHWHU�

��7R�XVH�D�IUHH�SDUDPHWHU��W\SH�WKH�QDPH�RI�WKH�IUHH�SDUDPHWHU�LQ�WKH�PLQ�RU�PD[�FROXPQ��
)UHH�SDUDPHWHUV�FDQ�DOVR�XVH�WKH�GRW�PLQ�PD[�SURSHUW\�WR�VSHFLI\�D�VSHFLILF�YDOXH��)RU�
H[DPSOH��,QYHUWHU�PLQ�UHWULHYHV�RQO\�WKH�PLQLPXP�YDOXH�RI�WKH�SDUDPHWHU�QDPHG�,Q�
YHUWHU�



7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV������
7KLV�WXWRULDO�LQWURGXFHV�WKH�,QWHUDFWLYH�+'/�6LPXODWLRQ��ZDYHIRUP�JHQHUDWLRQ��DQG�SDUDPHWHU�GLV�
SOD\�IHDWXUHV��7KLV�WXWRULDO�DVVXPHV�WKDW�\RX�DUH�DEOH�WR�GUDZ�VLJQDOV�DQG�FDQ�DGG�GHOD\V��VHWXSV��DQG�
KROGV�WR�WKRVH�VLJQDOV��:H�UHFRPPHQG�WKDW�EHJLQQHUV�VWDUW�ZLWK�WKH�%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO�
\VLV�WXWRULDO��WXWEDV��KWP��WR�OHDUQ�WKH�EDVLFV�RI�WLPLQJ�GLDJUDP�HGLWLQJ��EHIRUH�DWWHPSWLQJ�WKLV�WXWR�
ULDO��7RSLFV�&RYHUHG�

����,QWHUDFWLYH�+'/�6LPXODWLRQ��:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�RQO\�

����$GYDQFHG�:DYHIRUP�*HQHUDWLRQ��7HPSRUDO�(TXDWLRQV�	�%XVHV

����$GYDQFHG�3DUDPHWHU�7HFKQLTXHV

,I�\RX�DUH�HYDOXDWLQJ�7LPLQJ�'LDJUDPPHU�3UR�DQG�\RX�ZRXOG�OLNH�WR�OHDUQ�DERXW�WKH�VLPXODWLRQ�IHD�
WXUHV��FORVH�WKH�SURJUDP�DQG�UHVWDUW�WKH�HYDOXDWLRQ�YHUVLRQ�LQ�:DYH)RUPHU�3UR�PRGH��7LPLQJ�'LD�
JUDPPHU�3UR�FXVWRPHUV�VKRXOG�JR�GLUHFWO\�WR�6HFWLRQ���

���,QWHUDFWLYH�+'/�6LPXODWLRQ

:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�KDYH�D�EXLOW�LQ�,QWHUDFWLYH�+'/�6LPXODWRU�
WKDW�FDQ�VLPXODWH�%RROHDQ�(TXDWLRQV�ZLWK�GHOD\V��UHJLVWHUV�DQG�ODWFKHV��DQG�EHKDYLRUDO�9HULORJ�FRGH��
7KH�VLPXODWRU�LV�LQWHUDFWLYH�ZKLFK�PHDQV�FKDQJHV�WR�LQSXW�ZDYHIRUPV�WULJJHU�LQVWDQW�UHVLPXODWLRQV��
7KLV�IHDWXUH�JUHDWO\�UHGXFHV�WKH�DPRXQW�RI�WLPH�QHHGHG�WR�GUDZ�D�WLPLQJ�GLDJUDP��HVSHFLDOO\�RQH�WKDW�
PRGHOV�JDWH�OHYHO�FLUFXLWV�

6HWXS�D�WLPLQJ�GLDJUDP�IRU�H[SHULPHQWLQJ�ZLWK�WKH�,QWHUDFWLYH�+'/�6LPXODWRU�

����$GG�D�FORFN�QDPHG�&/.���DQG�DFFHSW�WKH�GHIDXOW�SURSHUWLHV�RI����QV�SHULRG�

����$GG���VLJQDOV��6,*��DQG�6,*���WR�WKH�WLPLQJ�GLDJUDP�

����'UDZ�WKH�ZDYHIRUPV�IRU�VLJQDOV�6,*��DQG�6,*��VR�WKDW�WKH\�UHVHPEOH�WKH�VLJQDOV�LQ�)LJXUH�
�����7KHVH�ZLOO�EH�WKH�LQSXW�VLJQDOV�IRU�RXU�VLPXODWLRQ�

)LJXUH������7LPLQJ�GLDJUDP�XVHG�IRU�WKH�EDVLF�+'/�6LPXODWLRQ�WXWRULDO�



������7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV
����,Q�WKH�3DUDPHWHU�ZLQGRZ��FOLFN�WKH�$GG�)UHH�3DUDPHWHU�EXWWRQ� �WR�DGG�D�
IUHH�SDUDPHWHU��)���WR�WKH�SDUDPHWHU�ZLQGRZ�

����'RXEOH�OHIW�FOLFN�RQ�WKH�IUHH�SDUDPHWHU�)���LQ�WKH�SDUDPHWHU�ZLQGRZ��WR�RSHQ�WKH�3DUDPHWHU�
3URSHUWLHV�GLDORJ�DQG�VHW�WKH�PLQ�WLPH�WR����DQG�WKH�PD[�WLPH�WR�����3XVK�WKH�2.�EXWWRQ�
WR�FORVH�WKH�GLDORJ�

����$GG�VLJQDO�6,*��WR�WKH�WLPLQJ�GLDJUDP��EXW�'2�127�'5$:�WKH�ZDYHIRUP��:H�ZLOO�VLPX�
ODWH�WKLV�VLJQDO�

�D��*HQHUDWH�:DYHIRUPV�)URP�%RROHDQ�(TXDWLRQV�RI�RWKHU�6LJQDOV

:H�ZLOO�EHJLQ�E\�VLPXODWLQJ�D�%RROHDQ�(TXDWLRQ��:DYH)RUPHU�3UR�DFFHSWV�%RROHDQ�HTXDWLRQV�LQ�
HLWKHU�9+'/��9HULORJ��RU�6\QDSWL&$'
V�HQKDQFHG�HTXDWLRQ�V\QWD[��7KH�6\QDSWL&$'�IRUPDW�VXS�
SRUWV�WKH�IROORZLQJ�RSHUDWRUV��DQG�RU�	��RU�RU�_��QDQG��QRU��[RU�RU�A��QRW�RU�a�RU����DQG�GHOD\�

7KH�GHOD\�RSHUDWRU�WDNHV�D�VLJQDO�RQ�WKH�OHIW�DQG�D�WLPH�RU�SDUDPHWHU�QDPH�RQ�WKH�ULJKW�DQG�UHWXUQV�
D�VLJQDO��,I�D�SDUDPHWHU�QDPH�LV�XVHG�RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�GHOD\�RSHUDWRU��WKHQ�WKH�HTXDWLRQ�
ZLOO�VLPXODWH�WUXH�PLQ�PD[�WLPLQJ��7KLV�WUXH�PLQ�PD[�WLPLQJ�LV�WKH�PDLQ�DGYDQWDJH�WKDW�6\QDSWL�
&$'
V�IRUPDW�KDV�RYHU�WKH�9+'/�RU�9HULORJ�IRUPDW�

6LPXODWH�D�%RROHDQ�HTXDWLRQ�

����'RXEOH�OHIW�FOLFN�WKH�6,*��VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��$UUDQJH�WKH�
6LJQDO�3URSHUWLHV�GLDORJ�VR�WKDW�\RX�FDQ�VHH�WKH�GLDORJ�DQG�WKH���VLJQDOV�DW�WKH�VDPH�WLPH��
7KLV�GLDORJ�LV�PRGHOHVV��VR�OHDYH�LW�RSHQ�IRU�WKLV�HQWLUH�VHFWLRQ��$OO�FRQWUROV�DQG�EXWWRQV�
XVHG�LQ�WKLV�VHFWLRQ�DUH�FRQWDLQHG�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

����0DNH�VXUH�WKH�%RROHDQ�(TXDWLRQ�UDGLR�EXWWRQ� �LV�VHOHFWHG�

����7\SH�WKH�IROORZLQJ�HTXDWLRQ�LQWR�WKH�%RROHDQ�HTXDWLRQ�HGLW�ER[��VLJQDO�QDPHV�DUH�FDVH�VHQ�
VLWLYH���6,*��DQG�6,*�

����3XVK�WKH�6LPXODWH�2QFH�EXWWRQ�DQG�ZDWFK�WKH�VLJQDO�GUDZ�LWVHOI��1RWLFH�WKDW�6,*��LV�WKH�UH�
VXOW�RI�WKH�%RROHDQ�(TXDWLRQ��6,*��DQG�6,*����%\�GHIDXOW��WKH�6LPXODWH�UDGLR�EXWWRQ�LV�QRW�
FKHFNHG��VR�LI�DQ�HGJH�RQ�6,*��LV�PRYHG��6,*��LV�QRW�DXWRPDWLFDOO\�UHVLPXODWHG��



7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV������
1RWH��,I�\RX�DUH�XVLQJ�9HUL/RJJHU�3UR�RU�7HVW%HQFKHU�3UR��PDNH�VXUH�WKDW�WKH�SURJUDP�LV�LQ�
$XWR�5XQ�VLPXODWLRQ�PRGH��'HEXJ�5XQ�PRGH�ZLOO�QRW�FRQWLQXRXVO\�XSGDWH�VLJQDOV�

&RQWLQXRXVO\�6LPXODWH�WKH�%RROHDQ�(TXDWLRQ�

����&KHFN�WKH�6LPXODWH�UDGLR�EXWWRQ��1RWLFH�WKDW�WKH�6,*��LV�QRZ�GUDZQ�LQ�EOXH��7KLV�FRORU�
PHDQV�WKDW�WKH�VLJQDO�LV�EHLQJ�FRQWLQXRXVO\�VLPXODWHG��DQG�FKDQJHV�LQ�WKH�LQSXW�ZDYHIRUPV�
FDXVH�DXWRPDWLF�UHVLPXODWLRQV�

����0RYH�VRPH�RI�WKH�HGJHV�RQ�6,*��DQG�6,*��DQG�ZDWFK�6,*��UHVLPXODWH���1RWLFH�WKDW�\RX�
FDQQRW�GUDJ�DQG�GURS�6,*�
V�VLJQDO�HGJHV�EHFDXVH�WKH\�DUH�FDOFXODWHG�HGJHV��

�E��%RROHDQ�(TXDWLRQV�ZLWK�'HOD\V

1H[W�ZH�ZLOO�PRGLI\�WKH�%RROHDQ�WR�WDNH�LQWR�DFFRXQW�WKH�SURSDJDWLRQ�GHOD\�WKURXJK�WKH�$1'�JDWH��
)LUVW�ZH�VLPXODWH�D�VLPSOH���QV�GHOD\�WKHQ�ZH�ZLOO�VLPXODWH�D�PLQ�PD[�GHOD\�

6LPXODWH�D�VLPSOH�GHOD\�

����(QWHU�RQH�RI�WKH�IROORZLQJ�9HULORJ��9+'/��RU�6\QDSWL&$'�HTXDWLRQV�LQWR�WKH�%RROHDQ�
HTXDWLRQ�HGLW�ER[�RI�6,*��

�����6,*��	�6,*��
�6,*��DQG�6,*���DIWHU���
�6,*��DQG�6,*���GHOD\���

����3UHVV�WKH�$SSO\�EXWWRQ�DQG�YHULI\�WKDW�6,*��LV�FRUUHFWO\�GUDZQ�

6LPXODWH�D�WUXH�PLQ�PD[�GHOD\�XVLQJ�6\QDSWL&$'�V\QWD[�

����0RGLI\�WKH�%RROHDQ�(TXDWLRQ�RI�6,*��WR�WDNH�LQWR�DFFRXQW�WKH�PLQ�DQG�PD[�SURSDJDWLRQ�
GHOD\�RI�WKH�$1'�JDWH���6,*��DQG�6,*���GHOD\�)���7KLV�%RROHDQ�HTXDWLRQ�UHIHUHQFHV�WKH�
)UHH�SDUDPHWHU�)��WKDW�\RX�DGGHG�DW�WKH�EHJLQQLQJ�RI�WKH�WXWRULDO�



������7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV
����&OLFN�WKH�$SSO\�EXWWRQ�WR�FDXVH�D�VLPXODWLRQ��1RWLFH�WKH�JUD\�XQFHUWDLQW\�UHJLRQV�RQ�6,*���
7KLV�WUXH�PLQ�PD[�WLPLQJ�LV�WKH�PDLQ�DGYDQWDJH�WKDW�6\QDSWL&$'
V�IRUPDW�KDV�RYHU�WKH�
9+'/�RU�9HULORJ�IRUPDW�

9LHZ�WKH�+'/�FRGH�WKDW�PRGHOV�WKH�%RROHDQ�HTXDWLRQ�

����&OLFN�WKH�9HULORJ�RU�9+'/�UDGLR�EXWWRQ�WR�YLHZ�WKH�+'/�FRGH�WKDW�VLPXODWHV�WKH�%RROHDQ�
HTXDWLRQ��,I�\RX�ZDQWHG�WR��\RX�FRXOG�DGG�QDWLYH�+'/�FRGH�KHUH�WR�SHUIRUP�D�VSHFLDO�IXQF�
WLRQ��'R�QRW�PRGLI\�WKH�FRGH�QRZ��7KH�FRGH�VKRXOG�UHVHPEOH�WKH�IROORZLQJ�H[DPSOH�

ZLUH��)�PLQ�6,*�BZI�� ��6,*��	�6,*����
ZLUH��)�PD[�6,*�BZI�� ��6,*��	�6,*����
DVVLJQ�6,*�� ��6,*�BZI��   �6,*�BZI���"�6,*�BZI����
E[�

����&OLFN�WKH�%RROHDQ�(TXDWLRQ�UDGLR�EXWWRQ�WR�GLVSOD\�WKH�/RJLF�:L]DUG�VHFWLRQ��RU�%RROHDQ�
(TXDWLRQ�6HFWLRQ��RI�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

����/HDYH�WKH�6LJQDO�3URSHUWLHV�GLDORJ�RSHQ��:H�ZLOO�EH�XVLQJ�LW�LQ�WKH�QH[W�VHFWLRQ�

1RWH��7KLV�H[DPSOH�GHPRQVWUDWHG�WUXH�PLQ�PD[�VLPXODWLRQ��KRZHYHU�0LQ�2QO\�DQG�0D[�2QO\�VLP�
XODWLRQV�FDQ�EH�SHUIRUPHG�E\�FKDQJLQJ�WKH�2SWLRQV�!�6LPXODWLRQ�3UHIHUHQFHV�!�7LPLQJ�0RGHO�
GURS�GRZQ�OLVW�ER[�

�F��5HJLVWHUHG�DQG�/DWFKHG�6LJQDOV

:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�FDQ�UHJLVWHU�RU�ODWFK�WKH�UHVXOW�RI�D�%RROHDQ�
HTXDWLRQ��)LJXUH�����UHSUHVHQWV�WKH�FLUFXLW�WKDW�LV�PRGHOHG�

&ORFN�VLJQDO

%RROHDQ�(TXDWLRQ����������������,Q�����������2XW�����������6LPXODWHG�6LJQDO

FH FOHDU

FOHDU�VLJQDO��RSWLRQDO�

FORFN�HQDEOH�VLJQDO��RSWLRQDO�

VHW

VHW�VLJQDO��RSWLRQDO�

�RI�WKH�6LJQDO�3URSHUWLHV�GLDORJ
)LJXUH������5HJLVWHU�DQG�/DWFK�FLUFXLW�PRGHOHG�E\�WKH�/RJLF�:L]DUG�VHFWLRQ



7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV������
7KH�6LJQDO�3URSHUWLHV�GLDORJ�VKRXOG�VWLOO�EH�RSHQ�DQG�GLVSOD\LQJ�WKH�6,*��LQIRUPDWLRQ�IURP�WKH�ODVW�
VHFWLRQ��/HW
V�H[SHULPHQW�ZLWK�WKH�UHJLVWHU�DQG�ODWFK�IXQFWLRQV�

����(QWHU�WKH�HTXDWLRQ�6,*��LQWR�WKH�%RROHDQ�(TXDWLRQ�HGLW�ER[�RI�6,*��

����&OLFN�WKH�6LPXODWH�2QFH�EXWWRQ�WR�VLPXODWH�WKH�HTXDWLRQ��6,*��VKRXOG�ORRN�OLNH�DQ�H[DFW�
FRS\�RI�6,*���:KHQ�ZH�UHJLVWHU�6,*��\RX�FDQ�YLVXDOO\�FRPSDUH�LW�WR�6,*��WR�VHH�WKH�HIIHFWV�
RI�WKH�UHJLVWHU�

����1H[W�XVH�WKH�&ORFN�GURS�GRZQ�OLVW�ER[�DQG�FKRRVH�6,*��DV�WKH�FORFNLQJ�VLJQDO��7KH�FORFNLQJ�
VLJQDO�FDQ�EH�DQ\�FORFN�RU�VLJQDO�LQ�WKH�WLPLQJ�GLDJUDP��WKH�GHIDXOW�YDOXH��8QFORFNHG��
PHDQV�QR�IOLS�IORS�LV�SUHVHQW��

����8VH�WKH�(GJH�/HYHO�GURS�GRZQ�OLVW�ER[��RQ�WKH�ULJKW�VLGH�RI�WKH�GLDORJ��WR�VHOHFW�ERWK�DV�WKH�
WULJJHU�VLJQDO�

����&OLFN�WKH�6LPXODWH�2QFH�EXWWRQ�WR�VLPXODWH�WKH�FLUFXLW��1RWLFH�WKDW�6,*��RQO\�WUDQVLWLRQV�
ZKHQ�6,*��KDV�D�SRVLWLYH�RU�QHJDWLYH�HGJH�WUDQVLWLRQ��PRYH�VRPH�HGJHV�RQ�6,*��DQG�6,*��
WR�YHULI\�WKLV��

:KHWKHU�D�5HJLVWHU�RU�D�/DWFK�LV�VLPXODWHG�GHSHQGV�RQ�WKH�W\SH�RI�WULJJHULQJ�LQ�WKH�(GJH�/HYHO�OLVW�
ER[��)RU�D�5HJLVWHU�FLUFXLW�FKRRVH�QHJ�IRU�QHJDWLYH�HGJH�WULJJHULQJ��SRV�IRU�SRVLWLYH�HGJH�WULJJHULQJ��
DQG�ERWK�IRU�HGJH�WULJJHULQJ��)RU�D�/DWFK�FLUFXLW�FKRRVH�HLWKHU�ORZ�RU�KLJK�OHYHO�ODWFKLQJ�

��&KRRVH�GLIIHUHQW�(GJH�/HYHO�YDOXHV�DQG�SUHVV�WKH�6LPXODWH�2QFH�EXWWRQ�WR�YHULI\�WKH�RSHUD�
WLRQ�RI�WKH�UHJLVWHU�DQG�ODWFK�IXQFWLRQV�

�G��6HW�DQG�&OHDU�OLQHV

7KH�VHW�DQG�FOHDU�DUH�XVHIXO�ZKHQ�GHILQLQJ�FLUFXLWV�ZKRVH�LQLWLDO�YDOXH�QHHGV�WR�EH�VSHFLILHG��,Q�WKLV�
H[DPSOH�ZH�ZLOO�GHPRQVWUDWH�KRZ�WR�GHVLJQ�D�GLYLGH�E\���FLUFXLW�XVLQJ�D�QHJDWLYH�HGJH�WULJJHUHG�
UHJLVWHU�ZLWK�DQ�DV\QFKURQRXV�DFWLYH�ORZ�VHW�OLQH��7R�VSHFLI\�WKH�LQLWLDO�YDOXH�

����3UHVV�WKH�$GG�6LJQDO�EXWWRQ�WR�FUHDWH�D�QHZ�VLJQDO�QDPHG�6,*��



������7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV
����'RXEOH�FOLFN�RQ�WKH�6,*��QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�DQG�PDNH�WKH�IROORZLQJ�
HGLWV��(QWHU��6,*��LQWR�WKH�%RROHDQ�(TXDWLRQ�HGLW�ER[��LW�UHIHUHQFHV�LWVHOI�LQ�WKH�%RROHDQ�
(TXDWLRQ��

����&KRRVH�&/.��IURP�WKH�&ORFN�GURS�GRZQ�OLVW�ER[�

����&KHFN�WKH�6LPXODWH�UDGLR�EXWWRQ��1RWLFH�WKDW�6,*��VLJQDO�LV�FRPSOHWHO\�JUD\�EXW�WKDW�WKH�VLP�
XODWLRQ�VWDWXV�EDU�VD\V�6LPXODWLRQ�*RRG��7KLV�LV�EHFDXVH�6,*�
V�%RROHDQ�HTXDWLRQ�UHIHU�
HQFHV�LWVHOI�EXW�LW�GRHV�QRW�SURYLGH�WKH�VLPXODWRU�ZLWK�D�NQRZQ�VWDUW�VWDWH�

����3UHVV�WKH�$GYDQFHG�5HJLVWHU� �EXWWRQ�WR�RSHQ�WKH�$GYDQFHG�5HJLVWHU�DQG�
/DWFK�&RQWUROV�GLDORJ��7KLV�GLDORJ�VHWV�WKH�SURSDJDWLRQ�WLPHV��VHWXS�KROG�FRQVWUDLQWV��FORFN�
HQDEOH��DQG�VHW�FOHDU�RSWLRQV�IRU�WKLV�VSHFLILF�UHJLVWHU��1RWH��WKH�JOREDO�GHIDXOWV�FDQ�EH�VHW�
XVLQJ�WKH�2SWLRQV�!�6LPXODWLRQ�3UHIHUHQFHV�PHQX�

����0DNH�VXUH�WKH�$FWLYH�/RZ�DQG�$V\QFKURQRXV�FKHFN�ER[HV�LQ�WKH��6HW�DQG�&OHDU��VHFWLRQ�
DUH�FKHFNHG��3UHVV�2.�WR�FORVH�WKH�GLDORJ��

����&KRRVH�6,*��LQ�WKH�6HW�GURS�GRZQ�OLVW�ER[�RI�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

����3UHVV�WKH�6LPXODWH�2QFH�EXWWRQ��1RWLFH�WKDW�6,*��QRZ�KDV�D�VLPXODWHG�ZDYHIRUP��([SHUL�
PHQW�ZLWK�6,*��WR�VHH�KRZ�WKH�DFWLYH�ORZ�VHW�OLQH�DIIHFWV�WKH�RSHUDWLRQ�RI�WKH�IOLS�IORS�

7KH�&ORFN�WR�2XW��6HWXS��DQG�+ROG�HGLW�ER[HV�LQ�WKH�$GYDQFHG�5HJLVWHU�GLDORJ�DFFHSW�WLPH�YDOXHV�
IRU�YDULRXV�WLPLQJ�FRQVWUDLQWV�RQ�WKH�UHJLVWHU�DQG�ODWFK�FLUFXLW��)RU�PRUH�LQIRUPDWLRQ�RQ�5HJLVWHU�DQG�
/DWFK�WLPLQJ�UHDG�&KDSWHU����

�H��0XOWL�ELW�(TXDWLRQV

:DYH)RUPHU�3UR��7HVW%HQFKHU�3UR�DQG�9HUL/RJJHU�3UR�FDQ�DXWRPDWLFDOO\�JHQHUDWH�PXOWL�ELW�HTXD�
WLRQV�IRU�WKH�UHJLVWHU��ODWFK�DQG�FRPELQDWLRQDO�ORJLF�FLUFXLWV��7R�FRQYHUW�D�UHJLVWHU�RU�ODWFK�FLUFXLW�LQWR�
D�PXOWL�ELW�VLJQDO��FKDQJH�WKH�06%�RI�WKH�LQSXW�VLJQDO�DQG�WKH�06%�RI�WKH�UHJLVWHU�RU�ODWFK��,I�WKH�
VL]HV�RI�WKH�VLJQDOV�GR�QRW�PDWFK��:DYH)RUPHU�PDSV�DV�PDQ\�/6%
V�DV�LW�FDQ�



7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV������
)LUVW��VHW�XS�WKH�GLDJUDP�WR�H[SHULPHQW�ZLWK�PXOWL�ELW�HTXDWLRQV�

����'HOHWH�WKH�6,*��VLJQDO�

����&UHDWH�D�FRS\�RI�6,*���&OLFN�RQ�WKH�6,*��QDPH�LQ�WKH�/DEHO�ZLQGRZ�WR�VHOHFW�LW��8VH�WKH�
(GLW�!�&RS\�6LJQDOV�PHQX�RSWLRQ�WR�FRS\�WKH�VLJQDO��WKHQ�WKH�(GLW�!�3DVWH�6LJQDOV�RSWLRQ�
WR�SDVWH�WKH�VLJQDO��7KHUH�DUH�QRZ�WZR�6,*�V�LQ�\RXU�GLDJUDP��5HQDPH�WKH�ERWWRP�6,*��WR�
6,*����6,*���VKRXOG�KDYH�WKH�H[DFW�VDPH�ZDYHIRUP�DV�6,*��

1H[W��FKDQJH�WKH�RXWSXW�RI�6,*���WR�D�PXOWL�ELW�VLJQDO�

����'RXEOH�FOLFN�RQ�WKH�6,*���VLJQDO�QDPH�WR�HGLW�LW�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

����0DNH�VXUH�WKH�6LPXODWH�UDGLR�EXWWRQ�LV�VHOHFWHG��

����7\SH���LQWR�WKH�06%�HGLW�ER[�RI�6,*����7KLV�ZLOO�PDNH�6,*���D���ELW�VLJQDO�

����&OLFN�WKH�$SSO\�EXWWRQ��6,*��
V�ZDYHIRUP�LV�QRZ�GUDZQ�DV�D�EXV�ZLWK�D���ELW�ELQDU\�GLVSOD\��
2QO\�WKH�/6%�RI�6,*���LV�ZRUNLQJ�EHFDXVH�WKH�LQSXW�VLJQDO�6,*��LV�D�VLQJOH�ELW��&RPSDUH�
6,*��DQG�6,*���DQG�YHULI\�WKDW�WKH\�DUH�WKH�VDPH�YDOXHV�

&KDQJH�WKH�LQSXW�VLJQDO�6,*��WR�D�PXOWL�ELW�VLJQDO�

����'RXEOH�FOLFN�RQ�WKH�6,*��VLJQDO�QDPH�WR�HGLW�LW�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

����&KDQJH�WKH�QDPH�RI�6,*��WR�6,*�>���@��&KDQJLQJ�WKH�QDPH�XVLQJ�WKH�EUDFNHW�QRWDWLRQ�KDV�
WKH�VDPH�HIIHFW�DV�FKDQJLQJ�WKH�YDOXHV�LQ�WKH�06%�DQG�/6%�HGLW�ER[HV�

����&OLFN�WKH�$SSO\�EXWWRQ�WR�DFFHSW�WKH�FKDQJH��1RZ�DOO�IRXU�ELWV�RI�6,*���VKRXOG�EH�WRJJOLQJ�
�����DQG������

,I�\RX�ZDQW�WR�IXUWKHU�H[SHULPHQW�ZLWK�PXOWL�ELW�VLJQDOV��FKDQJH�6,*�
V�JUDSKLFDO�VHJPHQWV�WR�9DOLG�
UHJLRQV�LQVWHDG�RI�+LJKV�DQG�/RZV��7KHQ�GRXEOH�FOLFN�RQ�D�YDOLG�UHJLRQ�WR�RSHQ�WKH�(GLW�%XV�6WDWH�
GLDORJ�ER[��7\SH�GLIIHUHQW���ELW�YDOXHV��OLNH������RU�������LQWR�WKH�9LUWXDO�HGLW�ER[�DQG�ZDWFK�KRZ�
LW�DIIHFWV�WKH�RXWSXW�RI�6,*���

1H[W��VHWXS�WKH�GLDJUDP�IRU�WKH�QH[W�VHFWLRQ�

����'HOHWH�VLJQDOV�6,*���6,*���DQG�6,*���E\�VHOHFWLQJ�WKH�QDPHV�DQG�SUHVVLQJ�WKH�'HOHWH�NH\�

����$GG�D�QHZ�VLJQDO�FDOOHG�6,*���'2�127�GUDZ�WKH�ZDYHIRUP��ZH�ZLOO�VLPXODWH�LW�LQ�WKH�QH[W�
VHFWLRQ�

����7KH�WLPLQJ�GLDJUDP�VKRXOG�FRQVLVW�RI�RQH�FORFN��&/.����DQG���VLJQDOV��6,*��DQG�6,*���

�I��([SHULPHQW�ZLWK�%HKDYLRUDO�+'/�&RGH

,Q�DGGLWLRQ�WR�WKH�VLPXODWLRQ�RI�%RROHDQ�DQG�UHJLVWHUHG�ORJLF�FLUFXLWV��6\QDSWL&$'�SURGXFWV�FDQ�VLP�
XODWH�EHKDYLRUDO�+'/�FRGH��7R�HQWHU�EHKDYLRUDO�FRGH�IRU�D�VLJQDO��FOLFN�RQ�WKH�+'/�FRGH�EXWWRQ�LQ�
WKH�6LJQDO�3URSHUWLHV�GLDORJ�DQG�W\SH�FRGH�GLUHFWO\�LQWR�WKH�HGLW�ER[�



������7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV
:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR�DOVR�SURYLGH�D�WHPSODWH�IHDWXUH�WKDW�OHWV�\RX�
DXWR�JHQHUDWH�WKH�UHJLVWHU�DQG�ODWFK�PRGHOV�XVHG�E\�WKH�/RJLF�:L]DUG��,Q�WKLV�VHFWLRQ�ZH�ZLOO�XVH�D�
UHJLVWHU�WHPSODWH�DV�D�VWDUWLQJ�SRLQW�WR�EXLOG�D�FLUFXLW�WKDW�DV\QFKURQRXVO\�FRXQWV�WKH�QXPEHU�RI�HGJHV�
WKDW�RFFXU�RQ�6,*��DQG�V\QFKURQRXVO\�SUHVHQWV�WKH�WRWDO�QXPEHU�RI�HGJHV�RQ�WKH�QHJDWLYH�HGJH�RI�WKH�
FORFN��7R�PRGHO�WKLV�FLUFXLW�

����'RXEOH�FOLFN�RQ�WKH�6,*��VLJQDO�QDPH�WR�HGLW�LW�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

����&KRRVH�&/.��IURP�WKH�&ORFN�GURS�GRZQ�OLVW�ER[�

����&KRRVH�QHJ�IURP�WKH�(GJH�/HYHO�GURS�GRZQ�OLVW�ER[�

����7\SH���LQWR�WKH�06%�HGLW�ER[��'2�127�HQWHU�DQ\WKLQJ�LQWR�WKH�%RROHDQ�(TXDWLRQ�HGLW�ER[�

����&OLFN�WKH�+'/�FRGH�EXWWRQ�WR�YLHZ�WKH�UHVXOWLQJ�WHPSODWH�FRGH�

ZLUH��>���@�6,*�BZI��� �3/$&(+2/'(5��

UHJLVWHU1B$V\Q��������������UHJLVWHU1B$V\QB6,*��6,*���&/.���6,*�BZI���
E���
E���
E���

1RWH��WKH�LQWHUQDO�ZLUH�QDPH�6,*�BZI�ZLOO�YDU\�GHSHQGLQJ�RQ�KRZ�PDQ\�VLJQDOV�\RX�
KDYH�VLPXODWHG�

7KH�DXWR�JHQHUDWHG�YDULDEOH�3/$&(+2/'(5�LV�XQGHILQHG�DQG�ZLOO�QRW�VLPXODWH��,I�D�
%RROHDQ�HTXDWLRQ�ZDV�GHILQHG�IRU�WKH�FLUFXLW��LW�ZRXOG�UHSODFH�WKH�3/$&(+2/'(5�
YDULDEOH��7KH�UHJLVWHU1B$V\Q�OLQH�LQVWDQWLDWHV��GHILQHV�DQ�LQVWDQFH�RI��D���ELW�QHJD�
WLYH�HGJH�WULJJHUHG�UHJLVWHU�RI�WKH�W\SH�XVHG�E\�WKH�ORJLF�ZL]DUG��7KLV�UHJLVWHU�WDNHV�
3/$&(+2/'(5�DV�DQ�LQSXW�DQG�RXWSXWV�D�V\QFKURQL]HG�YHUVLRQ�RQ�6,*��

����:H�ZLOO�XVH�WKH�3/$&(+2/'(5�YDULDEOH�WR�VWRUH�WKH�HGJH�FRXQW��(GLW�WKH�EHKDYLRUDO�FRGH�
VR�WKDW�LW�ORRNV�OLNH�WKLV��DGG�WKH�EROG�OLQHV��

UHJ�>���@�3/$&(+2/'(5�

LQLWLDO�3/$&(+2/'(5� ���

DOZD\V�#�6,*��

�3/$&(+2/'(5� �3/$&(+2/'(5�����

ZLUH��>���@�6,*�BZI��� �3/$&(+2/'(5��

UHJLVWHU1B$V\Q��������������UHJLVWHU1B$V\QB6,*��6,*���&/.���6,*�BZI���
E���
E���
E���

����&KHFN�WKH�6LPXODWH�UDGLR�EXWWRQ��9HULI\�WKDW�6,*��LV�FRXQWLQJ�WKH�HGJHV�RI�6,*���7KH�QHZ�
HGJH�FRXQW�LV�SUHVHQWHG�RQ�HDFK�QHJDWLYH�HGJH�RI�&/.��

7KH�FRGH�WKDW�\RX�MXVW�HQWHUHG�LV�EHKDYLRUDO�9HULORJ�FRGH��7KH�ILUVW�OLQH�GHILQHV�3/$&(+2/'(5�
DV�D���ELW�UHJLVWHU��3/$&(+2/'(5�QHHGV�WR�EH�GHILQHG�DV�D�UHJLVWHU�UDWKHU�WKDQ�D�ZLUH�LQ�WKLV�FDVH�
EHFDXVH�LW�PXVW��UHPHPEHU��LWV�YDOXH��9HULORJ�ZLUHV�GRQ
W�UHPHPEHU�WKHLU�YDOXHV�VR�WKH\�PXVW�EH�
FRQVWDQWO\�GULYHQ�WR�UHWDLQ�WKHLU�YDOXH��7KH��QG�OLQH�LQLWLDOL]HV�WKH�YDOXH�RI�3/$&(+2/'(5�WR���
ZKHQ�WKH�VLPXODWRU�ILUVW�UXQV��7KH��UG�DQG��WK�OLQHV�FRQWDLQ�DQ�DOZD\V�EORFN��QRWH�IRU�9+'/�XVHUV��
WKHVH�ZRUN�OLNH�9+'/�SURFHVV�EORFNV���:KHQHYHU�6,*��FKDQJHV�VWDWH��WKH�DOZD\V�EORFN�ZLOO�H[H�
FXWH��LQFUHPHQWLQJ�3/$&(+2/'(5��7KH�ODVW���OLQHV�FRQVLVW�RI�WKH�DXWRPDWLFDOO\�JHQHUDWHG�WHP�
SODWH�FRGH�WKDW�LQVWDQWLDWHV�WKH�V\QFKURQL]LQJ�UHJLVWHU�



7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV������
7LS��0RUH�LQIRUPDWLRQ�RQ�WKH�+'/�VLPXODWRU�FDQ�EH�IRXQG�LQ�&KDSWHU����LQ�WKH�PDQXDO�DQG�WKH�RQ�
OLQH�KHOS��$OVR��WKH�$GYDQFHG�0RGHOLQJ�DQG�6LPXODWLRQ�WXURDLO�GHPRQVWUDWHV�KRZ�WR�PRGHO�D�FRP�
SOH[�FLUFXLW�XVLQJ�H[WHUQDO�PRGHOV��EHKDYLRUDO�+'/�FRGH��DQG�LQFUHPHQWDO�VLPXODWLRQ�WHFKQLTXHV��
7KH�+'/�6LPXODWLRQ�IHDWXUHV�DUH�GLIIHUHQW�IURP�WKH�9+'/�DQG�9HULORJ�WHVW�EHQFK�JHQHUDWLRQ�IHD�
WXUHV�ZKLFK�DUH�FRYHUHG�LQ�WKH�$GYDQFHG�+'/�6LPXODWLRQ��9HULORJJHU�3UR��DQG�7HVW%HQFKHU�3UR�WX�
WRULDOV�

���$GYDQFHG�:DYHIRUP�*HQHUDWLRQ

,Q�WKLV�VHFWLRQ�\RX�ZLOO�OHDUQ�WHFKQLTXHV�WR�TXLFNO\�JHQHUDWH�VLJQDOV�IURP�WHPSRUDO�HTXDWLRQV��UHDU�
UDQJH�VLJQDOV��DQG�ZRUN�ZLWK���GLIIHUHQW�W\SHV�RI�EXVHV��7KHVH�IHDWXUHV�DUH�FRQWDLQHG�LQ�DOO�6\QDSWL�
&$'�SURGXFWV���

)LJXUH�����7LPLQJ�GLDJUDP�XVHG�IRU�WKH�$GYDQFHG�:DYHIRUP�*HQHUDWLRQ�WXWRULDO��'HPRQVWUDWHV�
EXVVHV��YLUWXDO�EXVVHV��DQG�VLJQDO�JHQHUDWLRQ�XVLQJ�WHPSRUDO�HTXDWLRQV�

/HW
V�VWDUW�D�QHZ�WLPLQJ�GLDJUDP�IRU�WKLV�VHFWLRQ�

����6HOHFW�WKH�)LOH�!�1HZ�PHQX�RSWLRQ�WR�VWDUW�D�QHZ�GLDJUDP��<RX�FDQ�HLWKHU�VDYH�RU�QRW�VDYH�
WKH�FXUUHQW�GLDJUDP�

�D��*HQHUDWH�:DYHIRUPV�)URP�7HPSRUDO�(TXDWLRQV

*HQHUDWLQJ�ZDYHIRUPV�IURP�WHPSRUDO�HTXDWLRQV�SURYLGHV�D�TXLFN�ZD\�WR�JHQHUDWH�VLJQDOV�WKDW�KDYH�
D�NQRZQ�SDWWHUQ�WKDW�LV�PRUH�FRPSOLFDWHG�WKDQ�D�SHULRGLF�FORFN�

7HPSRUDO�HTXDWLRQV�DUH�HQWHUHG�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�XVLQJ�WKH�HGLW�ER[�WR�WKH�ULJKW�RI�WKH�
:IP�(TQ�EXWWRQ��7KH�HGLW�ER[�FRQWDLQV�WKH�GHIDXOW�HTXDWLRQ���QV =��� ��� ����� +�� /�� 9�
� ;

7KH�GHIDXOW�HTXDWLRQ�GUDZV�D�ZDYHIRUP�WKDW�XVHV�DOO�RI�WKH�DYDLODEOH�ZDYHIRUP�VWDWHV��,I�\RX�VWDUW�E\�
HGLWLQJ�WKH�GHIDXOW�HTXDWLRQ�\RX�GR�QRW�KDYH�WR�PHPRUL]H�WKH�V\QWD[�RI�WKHVH�HTXDWLRQV�



������7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV
7KH�V\QWD[�FRQVLVWV�RI�VSDFH�VHSDUDWHG��WLPH�YDOXH�SDLUV��7KH�YDOXHV�DUH�������=��9��+��/��DQG�;�
ZKLFK�UHSUHVHQW�WKH�JUDSKLFDO�VWDWHV�RI�WKH�ZDYHIRUPV��)RU�H[DPSOH��WKH��QV =�SDUW�RI�WKH�GHIDXOW�
HTXDWLRQ�GUDZV�DQ���QV�WULVWDWH�VHJPHQW�

7R�UHSHDW�D�VHTXHQFH�RI�VWDWHV��HQFORVH�D�OLVW�RI�WLPH�YDOXH�SDLUV�LQ�SDUHQWKHVHV�DQG�XVH�WKH�PXOWLSO\�
V\PERO�¶¶�IROORZHG�E\�WKH�QXPEHU�RI�WLPHV�WKH�OLVW�LV�WR�EH�UHSHDWHG��)RU�H[DPSOH���� ��� ����
GUDZV�ILYH�FRSLHV�RI�D��QV�VWURQJ�KLJK�VHJPHQW�IROORZHG�E\�D��QV�VWURQJ�ORZ�VHJPHQW�

7R�H[SHULPHQW�ZLWK�WHPSRUDO�HTXDWLRQV�

����&OLFN�WKH�$GG�6LJQDO�EXWWRQ�WR�DGG�D�VLJQDO��DQG�FKDQJH�LWV�QDPH�WR�7,0(HTQ�XVLQJ�WKH�
6LJQDO�3URSHUWLHV�GLDORJ���,I�WKH�GLDORJ�LV�FORVHG�WKHQ�GRXEOH�FOLFN�RQ�WKH�QDPH�WR�RSHQ�LW��

����,Q�WKH�ZDYHIRUP�HTXDWLRQ�HGLW�ER[���WR�WKH�ULJKW�RI�WKH�:IP�(TQ�EXWWRQ��HQWHU�WKH�HTXDWLRQ�

��QV 9���QV ���QV �������QV =���QV ;�����QV 9

����&OLFN�RQ�WKH�:IP�(TQ�EXWWRQ�WR�DSSO\�WKH�HTXDWLRQ�

7KH���QV 9�LQ�WKH�HTXDWLRQ�PHDQV�WKDW�WKH�VLJQDO�ZLOO�EH�LQLWLDOO\�YDOLG�VWDWH�IRU���QV��1H[W�WKH�
��QV ���QV ����ZLOO�FDXVH�WKH�VLJQDO�WR�EH�D�VWURQJ�KLJK�IRU��QV�WKHQ�D�VWURQJ�ORZ�IRU�DQRWKHU��QV��
7KH���ZLOO�FDXVH�WKH�VHTXHQFH�LQVLGH�WKH�SDUHQWKHVHV�WR�EH�UHSHDWHG���WLPHV��7KH�UHVW�RI�WKH�HTXDWLRQ�
LV�LQWHUSUHWHG�LQ�WKH�VDPH�ZD\�

7KH�WH[W�LQ�WKH�GLDJUDP�DERYH�LV�PDGH�ZLWK�D�FRPELQDWLRQ�RI�WH[W�REMHFWV�DQG�VHWXS�SDUDPHWHUV�ZLWK�
FXVWRP�ODEHOV��,W�LV�XVHG�WR�LOOXVWUDWH�WKH�GLIIHUHQW�FRPSRQHQWV�RI�D�WHPSRUDO�HTXDWLRQ��7KLV�LV�MXVW�D�
TXLFN�GHPRQVWUDWLRQ�RI�WKH�GRFXPHQWDWLRQ�DELOLWLHV�RI�WKH�SURJUDP��)RU�PRUH�LQIRUPDWLRQ�RQ�GRFX�
PHQWDWLRQ�UHDG�&KDSWHU����<RX�GR�QRW�KDYH�WR�DGG�WKH�WH[W�IRU�WKLV�WXWRULDO�

:DYHIRUP�HTXDWLRQV�DUH�VWRUHG�LQ�WKH�ZDYHIRUP�HTXDWLRQ�GURS�GRZQ�ER[�ORFDWHG�QH[W�WR�WKH�:IP�

(TQ�EXWWRQ� �7KH�HTXDWLRQV�FDQ�EH�XVHG�WR�FUHDWH�QHZ�VLJQDOV�RU�FRQFDWHQDWHG�WR�WKH�HQG�RI�
DQ�H[LVWLQJ�VLJQDO�

$GGLQJ�HTXDWLRQV�WR�H[LVWLQJ�VLJQDOV�

����,Q�WKH�6LJQDO�3URSHUWLHV�GLDORJ��FOLFN�RQ�WKH�GRZQ�DUURZ�RI�WKH�HTXDWLRQ�GURS�GRZQ�ER[�WR�
GLVSOD\�WKH�SUHYLRXV�HTXDWLRQV�

����6HOHFW�WKH�GHIDXOW�HTXDWLRQ��QV =��� ��� ����� +�� /�� 9�� ;��<RX�PD\�KDYH�WR�VFUROO�
GRZQ�WR�ILQG�LW�



7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV������
����&OLFN�WKH�:IP�(TQ�EXWWRQ��1RWLFH�WKDW�WKH�ZDYHIRUP�ZDV�DGGHG�WR�WKH�HQG�RI�WKH�7,0(HTQ�
VLJQDO�

7HPSRUDO�(TXDWLRQV�DQG�D�UHODWHG�IHDWXUH�FDOOHG�6WDWH�/DEHO�(TXDWLRQV�SURYLGH�D�TXLFN�PHWKRG�RI�
JHQHUDWLQJ�DQG�WKHQ�ODEHOLQJ�VLJQDOV�WKDW�UHSUHVHQW�&RXQWHU�DQG�6KLIWHU�FLUFXLWV��6HH�&KDSWHU�����
:DYHIRUP�(TXDWLRQ�*HQHUDWLRQ�IRU�PRUH�LQIRUPDWLRQ�RQ�WKHVH�IHDWXUHV�

�E��0RYLQJ�DQG�5HRUGHULQJ�6LJQDOV

$OO�VLJQDOV�DUH�PRYHG�E\�GUDJJLQJ�DQG�GURSSLQJ�WKH�VLJQDO¶V�QDPH��:KHQ�VHYHUDO�VLJQDOV�DUH�KLJK�
OLJKWHG�DQG�PRYHG�DV�D�JURXS�WKH\�ZLOO�UHRUGHU�WKHPVHOYHV�DFFRUGLQJ�WR�WKH�RUGHU�LQ�ZKLFK�WKH\�DUH�
VHOHFWHG��7KLV�DELOLW\�WR�TXLFNO\�UHRUGHU�VLJQDOV�E\�WKH�RUGHU�RI�VHOHFWLRQ�ZLOO�KHOS�\RX�GHDO�ZLWK�WKH�
ODUJH�QXPEHUV�RI�PHPEHU�VLJQDOV�RI�EXVHV�

0RYLQJ�D�VLQJOH�VLJQDO�

����&OLFN�RQ�WKH�$GG�6LJQDO�EXWWRQ�WZLFH�WR�FUHDWH���QHZ�VLJQDOV�

����6HOHFW�WKH�VLJQDO�7,0(HTQ�E\�OHIW�FOLFNLQJ�RQ�WKH�VLJQDO�QDPH���$�
VHOHFWHG�VLJQDO�LV�KLJKOLJKWHG�

����3XW�WKH�PRXVH�FXUVRU�QHDU�WKH�YHU\�WRS�RI�7,0(HTQ��:KHQ�WKH�
PRXVH�FXUVRU�FKDQJHV�IURP�D�QRUPDO�DUURZ�WR�DQ�XS�GRZQ�DUURZ��
FOLFN�GRZQ�DQG�KROG�WKH�OHIW�PRXVH�EXWWRQ��$�JUHHQ�EDU�ZLOO�DSSHDU�

����'UDJ�WKH�JUHHQ�EDU�XQWLO�LW�LV�LQ�EHWZHHQ�6,*��DQG�6,*��

����'URS�WKH�JUHHQ�EDU�E\�UHOHDVLQJ�WKH�OHIW�PRXVH�EXWWRQ��1RWLFH�WKDW�WKH�
WLPLQJ�GLDJUDP�KDV�UHGUDZQ�LWVHOI�

����7U\�GURSSLQJ�7,0(HTQ�DW�WKH�YHU\�ERWWRP�DQG�WKH�YHU\�WRS�RI�WKH�GL�
DJUDP�

0RYLQJ�DQG�UHRUGHULQJ�PXOWLSOH�VLJQDOV�

����6HOHFW�6,*���WKHQ�VHOHFW�6,*��E\�OHIW�FOLFNLQJ�RQ�WKH�VLJQDO�QDPHV�LQ�WKDW�RUGHU�

����0RYH�WKH�VLJQDOV�WR�WKH�ERWWRP�RI�WKH�GLDJUDP��1RWLFH�WKDW�6,*��LV�DERYH�6,*��EHFDXVH�WKDW�
LV�WKH�RUGHU�LQ�ZKLFK�WKH\�ZHUH�VHOHFWHG�

����6HOHFW�6,*��DQG�WKHQ�VHOHFW�6,*��

����0RYH�WKH�VLJQDOV�WR�WKH�WRS�RI�WKH�GLDJUDP��1RWLFH�WKDW�6,*��LV�DERYH�6,*���EHFDXVH�WKH�VLJ�
QDOV�ZHUH�VHOHFWHG�LQ�WKDW�RUGHU��7KLV�LV�D�TXLFN�ZD\�WR�UHRUGHU�D�ODUJH�JURXS�RI�VLJQDOV�



������7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV
����'HOHWH�6,*��DQG�6,*���7KH\�DUH�QRW�XVHG�LQ�WKH�QH[W�VHFWLRQ�

�F��*URXS�%XVHV�DQG�9LUWXDO�%XVHV

7KHUH�DUH�WZR�NLQGV�RI�EXVHV�VXSSRUWHG�E\�WKH�WLPLQJ�GLDJUDP�HGLWRU��JURXS�EXVHV�DQG�YLUWXDO�EXVHV�

��*URXS�EXVHV�DUH�FRPSRVLWH�VLJQDOV�ZKRVH�WUDQVLWLRQV�DQG�VWDWH�YDOXHV�DUH�GHWHUPLQHG�E\�WKHLU�
PHPEHU�VLJQDOV��,QVWHDG�RI�LQGLYLGXDOO\�HGLWLQJ�UHODWHG�VLJQDOV��OLNH�WKH�DGGUHVV�OLQHV�RI�D�
SDUW���D�JURXS�EXV�FDQ�FRPSUHVV�DOO�WKH�VLJQDOV¶�GDWD�LQWR�RQH�FRPSDFW�VLJQDO��7KH�LQGLYLGXDO�
PHPEHU�VLJQDOV�FDQ�EH�XQFRXSOHG��RU�GLVSOD\HG�DORQJ�ZLWK�WKH�EXV��%XVHV�DUH�DGGHG�XVLQJ�
WKH�$GG�%XV�EXWWRQ�

��9LUWXDO�EXVHV�DUH�QRUPDO�VLJQDOV�WKDW�XVH�H[WHQGHG�VWDWH�LQIRUPDWLRQ�WR�UHSUHVHQW�EXV�YDOXHV��
9LUWXDO�EXVHV�DUH�DGGHG�XVLQJ�WKH�$GG�6LJQDO�EXWWRQ��7KH�VWDWH�LQIRUPDWLRQ�LV�DGGHG�XVLQJ�
WKH�+(;�VWDWH�EXWWRQ�DQG�WKH�([6WDWH�HGLW�ER[��$�YLUWXDO�EXV�GRHV�QRW�KDYH�PHPEHU�VLJQDOV�

&UHDWLQJ�9LUWXDO�%XVHV�

9LUWXDO�%XVHV�DUH�WKH�UHFRPPHQGHG�ZD\�WR�GLVSOD\�DQG�ZRUN�ZLWK�EXV�LQIRUPDWLRQ��9LUWXDO�%XVHV�
DUH�DOVR�VXSSRUWHG�E\�WKH�9+'/�DQG�9HULORJ�VWLPXOXV�DQG�WHVW�EHQFK�JHQHUDWLRQ�IHDWXUHV��,I�WLPLQJ�
SDUDPHWHUV�DUH�DWWDFKHG�WR�D�EXV�WKHQ�YLUWXDO�EXVHV�ZLOO�LQFUHDVH�FRPSXWDWLRQDO�SHUIRUPDQFH�IRU�WLP�
LQJ�GLDJUDPV�WKDW�XVH�ODUJH�EXVHV�����ELWV�RU�PRUH���7R�FUHDWH�D�YLUWXDO�EXV�

����&OLFN�WKH�$GG�6LJQDO�EXWWRQ�WR�DGG�D�QHZ�VLJQDO�DQG�QDPH�LW�9LUWXDO%XV�

����&OLFN�WZLFH�RQ�WKH�9$/�VWDWH�EXWWRQ�VR�WKDW�WKH�9DOLG�VWDWH�EXWWRQ�VWD\V�DFWLYH��VWDWH�EXWWRQV�
ZLOO�QRW�WRJJOH���7KH�9DOLG�EXWWRQ�VKRXOG�EH�UHG�DQG�KDYH�D�UHG�7�DW�WKH�WRS�RI�WKH�EXWWRQ�

����'UDZ�IRXU�FRQVHFXWLYH�YDOLG�VHJPHQWV�VLPLODU�WR�WKH�9LUWXDO%XV�VLJQDO�LQ�WKH�ILJXUH�EHORZ�

����'RXEOH�OHIW�FOLFN�RQ�WKH�ILUVW�VHJPHQW�LQ�9LUWXDO%XV�WR�RSHQ�WKH�(GLW�%XV�6WDWH�GLDORJ�ER[�

����(QWHU�WKH�GDWD�LQWR�WKH�9LUWXDO�ILHOG�DQG�XVH�HLWKHU�WKH�1H[W�DQG�3UHYLRXV�EXWWRQV�RU�WKH�NH\�
FRPELQDWLRQV�$OW�1�DQG�$OW�3�WR�PRYH�EHWZHHQ�WKH�GLIIHUHQW�VHJPHQWV��$Q\�VWULQJ�RI�FKDU�
DFWHUV�DQG�QXPEHUV�FDQ�EH�GLVSOD\HG�LQ�WKH�EXV��:H�XVHG�WKH�IROORZLQJ�GDWD��$%$%��(�����
��&���YDOLG�GDWD�

����&OLFN�2.�WR�FORVH�WKH�(GLW�%XV�6WDWH�GLDORJ�ZKHQ�DOO�WKH�VHJPHQWV�KDYH�EHHQ�HGLWHG�

����&OLFN�WKH�=220�287�EXWWRQ�VHYHUDO�WLPHV�WR�GHPRQVWUDWH�KRZ�WKH�H[WHQGHG�VWDWH�GDWD�DX�
WRPDWLFDOO\�KLGHV�LWVHOI�ZKHQ�LWV�VHJPHQW�EHFRPHV�WRR�VPDOO�WR�GLVSOD\�WKH�WH[W�



7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV������
����&OLFN�WKH�=220�,1�EXWWRQ�VHYHUDO�WLPHV�DQG�UHWXUQ�WKH�GLDJUDP�WR�LWV�RULJLQDO�]RRP�OHYHO�

:KHQ�H[SRUWLQJ�WR�9+'/�RU�9HULORJ��WKH�9LUWXDO�6WDWH�LQIRUPDWLRQ�FRQWDLQHG�LQ�D�YDOLG�VXSHUVHGHV�
WKH�JUDSKLFDO�VWDWH�RI�D�VHJPHQW��7KLV�DOORZV�\RX�WR�H[SRUW�WKH�VWDWH�YDOXHV�RI�VLJQDOV�ZLWK�W\SHV�WKDW�
KDYH�QR�JUDSKLFDO�UHSUHVHQWDWLRQ��LQWHJHUV�IRU�H[DPSOH��

&UHDWLQJ�*URXS�%XVVHV�

8VH�JURXS�EXVHV�RQO\�ZKHQ�\RX�QHHG�WR�JHW�DFFHVV�WR�DQ�LQGLYLGXDO�EXV�VLJQDO�DW�VRPH�SRLQW�LQ�\RXU�
GHVLJQ�RU�LI�\RX�QHHG�WR�FRPSUHVV�VHYHUDO�VLJQDOV�WKDW�DOUHDG\�H[LVW��*URXS�EXVHV�DUH�XVHIXO�IRU�DQDO�
\VLV�RI�GDWD�WKDW�LV�LPSRUWHG�IURP�VLPXODWRUV�RU�WHVW�HTXLSPHQW��%HIRUH�D�JURXS�EXV�FDQ�EH�FUHDWHG��
LWV�PHPEHU�VLJQDOV�PXVW�HLWKHU�EH�VSHFLILHG�E\�VHOHFWLQJ�WKH�VLJQDO�QDPHV�RU�QHZ�VLJQDOV�QHHG�WR�EH�
FUHDWHG��:H�ZLOO�XVH�ERWK�PHWKRGV�LQ�WKLV�WXWRULDO�

7R�FUHDWH�D�JURXS�EXV�DQG�LWV�PHPEHU�VLJQDOV�

����0DNH�VXUH�WKDW�QR�VLJQDO�QDPHV�DUH�VHOHFWHG��FOHDU�VHOHFWHG�VLJQDOV�E\�FOLFNLQJ�LQ�WKH�'LDJUDP�
ZLQGRZ��

����/HIW�FOLFN�RQ�WKH�$GG�%XV�EXWWRQ��7KLV�ZLOO�RSHQ�WKH�$GG�%XV�GLDORJ�ER[�

����7\SH�GDWD�LQWR�WKH�1DPH�ER[��7KH�PHPEHU�VLJQDOV�ZLOO�EH�QDPHG�WKH�VDPH�QDPH�DV�WKH�EXV��
SOXV�WKHLU�VLJQDO�QXPEHU�

����(QWHU���LQWR�WKH�6WDUW��/6%����HGLW�ER[��7KLV�LV�WKH�OHDVW�VLJQLILFDQW�ELW�RI�WKH�EXV�

����(QWHU���LQWR�WKH�(QG��06%����HGLW�ER[��7KLV�LV�WKH�PRVW�VLJQLILFDQW�ELW�RI�WKH�EXV�

����9HULI\�WKDW�WKH�+LGH�PHPEHU�VLJQDOV�FKHFNER[�LV�127�FKHFNHG��:H�ZDQW�WR�EH�DEOH�WR�VHH�
WKH�PHPEHU�VLJQDOV�LQ�WKLV�GHPRQVWUDWLRQ�



������7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV
����0DNH�VXUH�WKH�*URXS�%XV�UDGLR�EXWWRQ�LV�VHOHFWHG��7KH�UDGLR�EXWWRQV�SURYLGH�DQ�HDV\�PHWKRG�
IRU�FUHDWLQJ�JURXS�RU�YLUWXDO�EXVHV�

����&OLFN�WKH�2.�EXWWRQ�WR�FUHDWH�WKH�EXV��7KHUH�VKRXOG�EH���VLJQDOV�JHQHUDWHG��GDWD��WKH�EXV���
DQG�GDWD��DQG�GDWD���WKH�EXV�PHPEHU�VLJQDOV���,I�WKH�PHPEHU�VLJQDOV�DUH�QRW�VKRZQ��XVH�WKH�
9LHZ�!�6KRZ�+LGGHQ�6LJQDOV�PHQX�RSWLRQ�WR�XQKLGH�WKHP�

���1H[W��GUDZ���KLJK�DQG�ORZ�VHJPHQWV�RQ�GDWD��WKH�EXV�VLJQDO��DQG�QRWLFH�WKDW�WKH�PHPEHU�
VLJQDOV�DUH�DXWRPDWLFDOO\�GUDZQ�

�����'RXEOH�OHIW�FOLFN�RQ�WKH�ILUVW�VHJPHQW�RI�GDWD�WR�RSHQ�WKH�(GLW�%XV�6WDWH�GLDORJ�

�����7\SH�WKH�YDOXH���LQWR�WKH�+H[�HGLW�ER[�

�����8VH�WKH�$OW�1�NH\�FRPELQDWLRQ�WR�PRYH�WR�WKH�QH[W�VHJPHQW��(QWHU�WKH�YDOXHV����������LQWR�
WKH�UHPDLQLQJ�IRXU�VHJPHQWV��1RWLFH�WKDW�WKH�PHPEHU�VLJQDOV�KDYH�UHGUDZQ�SURSHUO\��H[�
FHSW�WKH�UHG�WUDQVLWLRQ�PDUNHUV�ZKLFK�ZH�ZLOO�IL[�ODWHU���7KH�UHG�WUDQVLWLRQ�PDUNHUV�SUHVHUYH�
DOO�WKH�HGJH�LQIRUPDWLRQ�RI�WKH�PHPEHU�VLJQDOV�GXULQJ�D�EXV�HGLWLQJ�VHVVLRQ��&OLFN�2.�WR�
FORVH�WKH�GLDORJ�������



7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV������
�����6HOHFW�WKH�(GLW�!�&OHDU�5HG�(YHQWV�PHQX�RSWLRQ�WR�UHPRYH�WKH�HGJH�SODFH�KROGHUV�RQ�WKH�
PHPEHU�VLJQDOV�

7R�FUHDWH�D�JURXS�EXV�IURP�H[LVWLQJ�VLJQDOV�

6HOHFW�WKH�VLJQDO�QDPHV�WR�EH�JURXSHG��LQ�RUGHU�IURP�/6%�WR�06%��WKHQ�FOLFN�WKH�$GG�%XV�EXWWRQ��
,Q�WKH�QH[W�H[DPSOH�ZH�ZLOO�FUHDWH�D�VHFRQG�JURXS�EXV�ZKRVH�PHPEHU�VLJQDOV�DUH�UHYHUVHG�IURP�WKH�
GDWD�EXV�

����6HOHFW�VLJQDO�GDWD��E\�OHIW�FOLFNLQJ�RQ�WKH�QDPH��7KLV�ZLOO�EH�WKH�/6%�RI�WKH�QHZ�EXV�

����6HOHFW�VLJQDO�GDWD��E\�OHIW�FOLFNLQJ�RQ�WKH�QDPH��7KLV�ZLOO�EH�WKH�06%�RI�WKH�QHZ�EXV�

����/HIW�PRXVH�FOLFN�RQ�WKH�$GG�%XV�EXWWRQ��1RWLFH�WKDW�D�QHZ�EXV��%86���LV�DGGHG�WR�WKH�GLD�
JUDP�DQG�WKDW�WKH�1HZ�%XV�GLDORJ�GLG�QRW�RSHQ�XS�EHFDXVH�WKH�EXV�ZDV�DXWRPDWLFDOO\�FUH�
DWHG�IURP�WKH�VHOHFWHG�VLJQDOV��$OVR�QRWH�WKDW�%86��DQG�GDWD�KDYH�GLIIHUHQW�06%V�DQG�
/6%V�

*URXS�EXVHV�KDYH�PDQ\�IHDWXUHV�WKDW�DUH�FRYHUHG�LQ�&KDSWHU���RI�WKH�PDQXDO�DQG�WKH�RQ�OLQH�KHOS��
%HIRUH�\RX�XVH�JURXS�EXVHV�H[WHQVLYHO\��\RX�VKRXOG�UHDG�WKLV�FKDSWHU�DQG�EHFRPH�IDPLOLDU�ZLWK�WKH�
DOLJQ��ELQG��DQG�H[SDQG�IHDWXUHV�

���$GYDQFHG�3DUDPHWHU�7HFKQLTXHV

,Q�WKLV�VHFWLRQ�\RX�ZLOO�OHDUQ�WR�FRQWURO�ZKDW�LQIRUPDWLRQ�D�SDUDPHWHU�GLVSOD\V�XVLQJ�WKH�DWWULEXWH�DQG�
FXVWRP�GLVSOD\�VWULQJV�DW�DQ�LQGLYLGXDO�DQG�JOREDO�OHYHO��<RX�ZLOO�OHDUQ�KRZ�WR�FKDQJH�WKH�VLJQDO�WUDQ�
VLWLRQ�D�SDUDPHWHU�LV�DWWDFKHG�WR��DQG�KRZ�WR�FRQWURO�WKH�YHUWLFDO�SODFHPHQW�RI�D�SDUDPHWHU��7KHVH�
WHFKQLTXHV�ZLOO�DOORZ�\RX�WR�FRQWURO�H[DFWO\�ZKDW�\RXU�WLPLQJ�GLDJUDPV�ORRN�OLNH�DQG�ZKDW�LQIRUPD�
WLRQ�LV�GLVSOD\HG��7KHVH�WHFKQLTXHV�FDQ�EH�XVHG�LQ�DOO�IRXU�SURGXFWV��7LPLQJ�'LDJUDPPHU�3UR��:DYH�
)RUPHU�3UR��9HUL/RJJHU�3UR��DQG�7HVW%HQFKHU�3UR�

6HWXS�D�WLPLQJ�GLDJUDP�IRU�WKLV�VHFWLRQ�

����2SHQ�WKH�ILOH�WXWDGY���WLP�



������7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV
����6HOHFW�WKH�)LOH�!�6DYH�$V�PHQX�RSWLRQ��DQG�VDYH�WKLV�ILOH�DV�0\WXW��WLP�

�D��,QGLYLGXDO�3DUDPHWHU�'LVSOD\

%\�GHIDXOW��WKH�WH[W�GLVSOD\HG�E\�SDUDPHWHUV�LQ�WKH�'LDJUDP�ZLQGRZ�LV�FRQWUROOHG�E\�WKH�2SWLRQV�!�
'UDZLQJ�3UHIHUHQFHV�GLDORJ�ER[��+RZHYHU��\RX�FDQ�PDNH�D�SDUDPHWHU�GLVSOD\�D�VSHFLILF�DWWULEXWH�
RU�D�FXVWRP�GLVSOD\�VWULQJ�E\�XVLQJ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�ER[��7KH�QDPH�RI�WKH�3DUDPHWHU�
3URSHUWLHV�GLDORJ�UHIOHFWV�WKH�W\SH�RI�SDUDPHWHU�WKDW�LV�FXUUHQWO\�EHLQJ�HGLWHG��)RU�VLPSOLFLW\�ZH�ZLOO�
FDOO�WKH�GLDORJ�3DUDPHWHU�3URSHUWLHV��HYHQ�WKRXJK�WKH�QDPH�DW�WKH�WRS�PD\�VD\�'HOD\�3URSHUWLHV�RU�
6HWXS�3URSHUWLHV�

(GLWLQJ�LQGLYLGXDO�SDUDPHWHU�ODEHOV�

����'RXEOH�OHIW�FOLFN�RQ�WKH�GHOD\�ODEHO�'��LQ�WKH�'LDJUDP�ZLQGRZ��7KLV�RSHQV�WKH�3DUDPHWHU�
3URSHUWLHV�GLDORJ�ER[�

����8VH�WKH�'LVSOD\�/DEHO�GURS�GRZQ�OLVW�ER[�
WR�VHOHFW�WKH�PLQ�PD[�9DOXH�GLVSOD\��
1RWLFH�WKDW�WKH�ODEHO�IRU�WKH�SDUDPHWHU�
QRZ�GLVSOD\V�>�����@���WKH�PLQ�PD[�YDOXH�
��LQVWHDG�RI�WKH�QDPH�'��

����&OLFN�WKH�1H[W�EXWWRQ�WR�GLVSOD\�WKH�VHWXS�6��LQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�

����8VH�WKH�'LVSOD\�/DEHO�GURS�GRZQ�OLVW�ER[�WR�VHOHFW�WKH�PLQ�PD[�0DUJLQ�GLVSOD\��7KH�ODEHO�
QRZ�VKRZV�WKH�PDUJLQ�IRU�WKH�VHWXS��0DUJLQ�LV�WKH�DPRXQW�RI�WLPH�DYDLODEOH�EHIRUH�D�VHWXS�
RU�KROG�FRQVWUDLQW�LV�YLRODWHG�

����8VH�WKH�'LVSOD\�/DEHO�GURS�GRZQ�OLVW�ER[�WR�VHOHFW�WKH�'LVWDQFH�GLVSOD\��7KH�ODEHO�QRZ�
VKRZV�WKH�PLQLPXP�DQG�PD[LPXP�GLVWDQFHV�EHWZHHQ�WKH�WUDQVLWLRQV�



7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV������
�E��&XVWRPL]LQJ�D�3DUDPHWHU¶V�'LVSOD\

$�SDUDPHWHU�ODEHO�FDQ�EH�PDGH�WR�VKRZ�PRUH�WKDQ�RQH�DWWULEXWH�RU�WR�VKRZ�D�FXVWRP�VWULQJ�RI�FKDU�
DFWHUV�DQG�DWWULEXWHV�XVLQJ�WKH�&XVWRP�VWULQJ�LQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�ER[��,Q�D�FXVWRP�
VWULQJ��FHUWDLQ�FKDUDFWHU�VHTXHQFHV�DUH�LQWHUSUHWHG�DV�DWWULEXWH�FRQWURO�FRGHV��DQG�ZKHQ�VXFK�D�VH�
TXHQFH�LV�IRXQG�LW�LV�UHSODFHG�ZLWK�WKDW�SDUDPHWHU¶V�DWWULEXWH��$WWULEXWH�FRQWURO�FRGHV�VWDUW�ZLWK�D���
FKDUDFWHU�IROORZHG�E\�RQH�RU�WZR�OHWWHUV��7KH�FRQWURO�FRGHV�DUH�

QDPH� ��Q

PLQ�YDOXH� ��PY�DQG�PD[�YDOXH� ���0Y

PLQ�IRUPXOD� ��PI�DQG�PD[�IRUPXOD� ��0I

PLQ�PDUJLQ� ��PP�DQG�PD[�PDUJLQ� ���0P

PLQ�GLVWDQFH� ��PG�DQG�PD[�GLVWDQFH� ��0G

FRPPHQW� ��F

7KH�GHIDXOW�FXVWRP�FKDUDFWHU�VHTXHQFH�FRQWDLQV�DOO�WKH�FRQWURO�FRGHV��VR�LW�LV�QRW�QHFHVVDU\�WR�PHP�
RUL]H�WKHP�

����&OLFN�WKH�3UHYLRXV�EXWWRQ�LQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�WR�GLVSOD\�WKH�SDUDPHWHU�'��

����8VH�WKH�'LVSOD\�/DEHO�GURS�GRZQ�OLVW�ER[�WR�VHOHFW�WKH�&XVWRP�GLVSOD\�

����0DNH�VXUH�WKH�GHIDXOW�FXVWRP�VWULQJ�LV���Q�Y ��PY��0Y�I �PI��0I�P �PP���0P�
G �PG��0G��F

����1RWLFH�WKDW�WKH�SDUDPHWHU�ODEHO�QRZ�GLVSOD\V�DOO�WKH�DWWULEXWHV�DYDLODEOH��7KH�GHIDXOW�FXVWRP�
VWULQJ�LV�D�OLWWOH�PHVV\�WR�ORRN�DW��KRZHYHU�LW�FRQWDLQV�DOO�RI�WKH�FRQWURO�FRGHV�VR�\RX�GRQ
W�
KDYH�WR�UHPHPEHU�WKHP��:KHQ�\RX�ZDQW�WR�PDNH�D�FXVWRP�ODEHO�MXVW�HGLW�WKH�GHIDXOW�VWULQJ�

����1H[W��HGLW�WKH�SDUDPHWHU�ODEHO�WR�GLVSOD\�RQO\�WKH�SDUDPHWHU¶V�QDPH�DQG�PLQ�DQG�PD[�YDOXHV��
(GLW�WKH�FRQWHQWV�RI�WKH�FXVWRP�VWULQJ�VR�WKDW�WKH�VWULQJ�UHDGV���Q�YDOXH� ��PY��0Y

����&OLFN�WKH�$SSO\�EXWWRQ��7KH�ODEHO�QRZ�VKRZV��

1RWLFH�WKDW�RQO\�WKH�GLVSOD\�FRQWURO�FRGHV�ZHUH�UHSODFHG�E\�DWWULEXWHV��ZKLOH�DOO�RWKHU�FKDUDFWHUV�OLNH�
WKH�FRPPD�DQG�WKH��YDOXH� ��ZHUH�GLVSOD\HG�H[DFWO\�DV�W\SHG�



������7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV
�F��*OREDO�3DUDPHWHU�'LVSOD\

1H[W��UHWXUQ�WKH�SDUDPHWHU�ODEHOV�WR�WKHLU�RULJLQDO�VWDWH�

����8VH�WKH�'LVSOD\�/DEHO�GURS�GRZQ�OLVW�ER[�WR�FKRRVH�WKH�*OREDO�'HIDXOW�GLVSOD\�IRU�ERWK�'��
DQG�6��

����&OLFN�2.�WR�H[LW�WKH�GLDORJ�ER[�

$�VLPSOH�ZD\�WR�KDYH�DOO�QHZ�SDUDPHWHUV�GLVSOD\�WKH�VDPH�DWWULEXWHV�LV�WR�FKDQJH�WKH�GHIDXOW�SDUDP�
HWHU�ODEHO��7R�FKDQJH�WKH�GHIDXOW�SDUDPHWHU�ODEHO�

����6HOHFW�WKH�2SWLRQV�!�'UDZLQJ�3UHIHUHQFHV�PHQX�RSWLRQ��7KLV�RSHQV�WKH�'UDZLQJ�3UHIHU�
HQFHV�GLDORJ�ER[��,Q�WKH�ERWWRP�KDOI�RI�WKH�'UDZLQJ�3UHIHUHQFHV�GLDORJ�ER[�LV�WKH�GLVSOD\�
ODEHO�GURS�GRZQ�FRPER�ER[�ZKLFK�FRQWUROV�WKH�JOREDO�GLVSOD\�IRU�DOO�SDUDPHWHUV���1DPH��
LV�WKH�GHIDXOW�YDOXH�

����/HIW�FOLFN�RQ�WKH�'LVSOD\�/DEHO�GURS�GRZQ�ER[�WR�YLHZ�WKH�OLVW�RI�GLVSOD\DEOH�DWWULEXWHV�

����&OLFN�RQ�WKH�PLQ�PD[�9DOXH�HQWU\��\RX�PD\�KDYH�WR�VFUROO�GRZQ�WR�ILQG�LW���7KLV�FKDQJHV�
WKH�JOREDO�GHIDXOW�YDOXH�IURP�1DPH�WR�PLQ�PD[�YDOXH�

����&OLFN�2.�WR�FORVH�WKH�GLDORJ�ER[��1RZ�ERWK�WKH�GHOD\�DQG�VHWXS�ODEHOV�VKRZ�WKH�PLQ�DQG�
PD[�YDOXHV�

����([SHULPHQW�E\�FKDQJLQJ�WKH�YDULRXV�YDOXHV�DQG�UDGLR�EXWWRQV�LQ�WKH�2SWLRQV�!�'UDZLQJ�
3UHIHUHQFHV�DQG�YLHZLQJ�WKH�HIIHFWV�RQ�WKH�'LDJUDP�ZLQGRZ�

����:KHQ�\RX�DUH�GRQH��OHIW�FOLFN�RQ�WKH�'HIDXOWV�EXWWRQ�LQ�WKH�'UDZLQJ�3UHIHUHQFHV�GLDORJ�ER[�
WR�UHWXUQ�DOO�RSWLRQV�WR�WKHLU�GHIDXOW�YDOXHV��DQG�FOLFN�2.�WR�H[LW�

�G��'UDJ�DQG�'URS�3DUDPHWHU�(QG�3RLQWV

:KHQ�D�SDUDPHWHU�LV�FUHDWHG�LW�LV�DWWDFKHG�WR�WZR�VLJQDO�WUDQVLWLRQV��7KHVH�VLJQDO�WUDQVLWLRQV�FDQ�EH�
FKDQJHG�E\�GUDJJLQJ�DQG�GURSSLQJ�RQH�RI�WKH�SDUDPHWHU�HQG�SRLQWV�WR�D�QHZ�VLJQDO�WUDQVLWLRQ��7R�
GHPRQVWUDWH�GUDJJLQJ�DQG�GURSSLQJ�D�SDUDPHWHU¶V�HQG�SRLQW�

����/HIW�FOLFN�RQ�WKH�GHOD\�SDUDPHWHU�'��WR�VHOHFW�LW��$�VHOHFWHG�SDUDPHWHU�LV�VXUURXQGHG�E\�D�
UHFWDQJOH�ZLWK�D�VROLG�KDQGOH�ER[�RQ�HLWKHU�HQG��

����3ODFH�WKH�PRXVH�RYHU�WKH�VROLG�KDQGOH�ER[�RQ�WKH�ULJKW�VLGH�RI�WKH�VHOHFWLRQ�UHFWDQJOH�



7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV������
����/HIW�FOLFN�GRZQ�DQG�GUDJ�WKH�PRXVH�WR�WKH�HGJH�LQGLFDWHG�RQ�6,*��VR�WKDW�LW�LV�KLJKOLJKWHG��
,I�WKH�HQWLUH�SDUDPHWHU�LV�FKDQJLQJ�LWV�YHUWLFDO�SRVLWLRQ�WKHQ�\RX�FOLFNHG�RQ�WKH�PLGGOH�RI�
WKH�SDUDPHWHU�LQVWHDG�RI�D�KDQGOH�ER[�

����5HOHDVH�WKH�PRXVH�EXWWRQ��1RZ�'��HQGV�RQ�WKLV�WUDQVLWLRQ�

7U\�H[SHULPHQWLQJ�ZLWK�GUDJJLQJ�DQG�GURSSLQJ�WKH�SDUDPHWHU�HQG�SRLQWV�RI�ERWK�WKH�VHWXS�DQG�GHOD\��
5HPHPEHU��WKH�GHOD\�IRUFHV�LWV�VLJQDO�WUDQVLWLRQV�WR�EH�D�VSHFLILF�GLVWDQFH�DSDUW��VR�ZKHQ�\RX�GURS�
WR�DQ�HGJH�WKH�WLPLQJ�GLDJUDP�UHDUUDQJHV�LWVHOI�

�H��$GMXVWLQJ�WKH�3ODFHPHQW�RI�D�3DUDPHWHU

1RUPDOO\��WKH�YHUWLFDO�SODFHPHQW�IRU�SDUDPHWHUV�RQ�WKH�VFUHHQ�LV�VHW�DXWRPDWLFDOO\��+RZHYHU��\RX�
FDQ�DOVR�SODFH�SDUDPHWHUV�DW�D�VSHFLILF�KHLJKW�

7R�FKDQJH�WKH�SODFHPHQW�RI�D�SDUDPHWHU�

����/HIW�FOLFN�DQG�KROG�RQ�WKH�FHQWHU�RI�WKH�GHOD\�SDUDPHWHU��'���DQG�GUDJ�LW�XS�WR�D�QHZ�YHUWLFDO�
SRVLWLRQ�FORVHU�WR�WKH�WRS�RI�WKH�VFUHHQ�

����5HOHDVH�WKH�PRXVH�EXWWRQ�WR�SODFH�WKH�SDUDPHWHU��1RWLFH�WKDW�WKH�SDUDPHWHU�ZLOO�VWD\�DW�WKDW�
SRVLWLRQ��HYHQ�LI�\RX�DGG�D�QHZ�SDUDPHWHU�WR�WKH�GLDJUDP�

����/HIW�FOLFN�DQG�KROG�RQ�WKH�FHQWHU�RI�WKH�VHWXS�SDUDPHWHU��6���DQG�GUDJ�LW�GRZQ�WR�6,*�¶V�
OHYHO�



������7XWRULDO����6LPXODWLRQ��:DYHIRUP�*HQHUDWLRQ��DQG�3DUDPHWHUV
����5HOHDVH�WKH�PRXVH�EXWWRQ��1RWLFH�WKDW�WKH�SDUDPHWHU�QRZ�OLHV�EHWZHHQ�6,*��DQG�6,*��

$IWHU�\RX�PRYH�D�SDUDPHWHU��LW�LV�FRQVLGHUHG�XVHU�SODFHG�DQG�LW�ZLOO�QRW�EH�PRYHG�IURP�WKDW�SRVLWLRQ�
XQOHVV�\RX�FKRRVH�WR�PRYH�LW��$Q\�QHZ�SDUDPHWHUV�ZLOO�DUUDQJH�WKHPVHOYHV�DURXQG�XVHU�SODFHG�VLJ�
QDOV��7R�UHWXUQ�YHUWLFDO�SODFHPHQW�FRQWURO�WR�WKH�SURJUDP�

����2SHQ�'�¶V�3DUDPHWHU�3URSHUWLHV�GLDORJ�ER[�E\�GRXEOH�OHIW�FOLFNLQJ�RQ�WKH�SDUDPHWHU�

����8QFKHFN�WKH�8VHU�3ODFHG�FKHFN�ER[��

����&OLFN�WKH�2.�WR�FORVH�WKH�GLDORJ�ER[�

����5HSHDW�WKH�DERYH�LQVWUXFWLRQV�IRU�WKH�VHWXS�SDUDPHWHU�

&RQJUDWXODWLRQV��<RX�KDYH�FRPSOHWHG�WKH�6LPXODWLRQ��:DYH)RUP�*HQHUDWLRQ��DQG�3DUDPHWHUV�WX�
WRULDO�



7XWRULDO����3DUDPHWHU�/LEUDULHV������
7KLV�WXWRULDO�H[SODLQV�KRZ�WR�XVH�WKH�OLEUDU\�IXQFWLRQV�RI�:DYH)RUPHU�3UR��7HVW%HQFKHU�3UR��7LPLQJ�
'LDJUDPPHU�3UR�DQG�9HUL/RJJHU�3UR��,W�VWDUWV�XS�ZKHUH�WKH�EDVLF�WXWRULDO�HQGV��,I�\RX�GR�QRW�ZDQW�
WR�JR�WKURXJK�WKH�ILUVW�WXWRULDO��\RX�FDQ�ILQG�D�FRPSOHWHG�GLDJUDP�RI�WKH�ILUVW�WXWRULDO�XQGHU�WKH�ILOH�
QDPH�WXWRULDO�WLP��FDQ�EH�ORDGHG�GLUHFWO\�E\�FOLFNLQJ�RQ�WKH�WXWRULDO�LFRQ���$�FRPSOHWHG�GLDJUDP�RI�
WKLV�WXWRULDO�LV�DOVR�RQ�\RXU�GLVN�XQGHU�WKH�ILOHQDPH�WXWOLE�WLP�LI�\RX�ZLVK�WR�FKHFN�DJDLQVW�\RXU�GLD�
JUDP�DW�WKH�HQG�RI�WKLV�WXWRULDO�

*HWWLQJ�6WDUWHG

)LUVW��FRQILJXUH�\RXU�SURJUDP��DQG�ORDG�WKH�ILOH�WXWRULDO�WLP�

����0LQLPL]H�WKH�5HSRUW�ZLQGRZ��DQG�3URMHFW�ZLQGRZ�LI�DSSOLFDEOH���7KH\�DUH�QRW�XVHG�LQ�WKLV�
WXWRULDO�

����6HOHFW�WKH�:LQGRZ�!�7LOH�+RUL]RQWDOO\�PHQX�RSWLRQ��%RWK�WKH�'LDJUDP�DQG�WKH�3DUDPHWHU�
ZLQGRZV�VKRXOG�EH�YLVLEOH�GXULQJ�WKLV�WXWRULDO��,I�\RX�DUH�XQDEOH�WR�YLHZ�RQH�RI�WKH�ZLQ�
GRZV��XVH�WKH�:LQGRZ�!�3DUDPHWHU�RU�:LQGRZ�!�'LDJUDP�PHQX�RSWLRQ�WR�RSHQ�WKH�
PLVVLQJ�ZLQGRZ�

����6HOHFW�WKH�)LOH�!�2SHQ�7LPLQJ�'LDJUDP�PHQX�RSWLRQ�

����6HOHFW�WKH�WXWRULDO�WLP�ILOH�IURP�WKH�GLUHFWRU\�ZKHUH�\RXU�SURGXFW�LV�LQVWDOOHG�

����&OLFN�2SHQ�WR�ORDG�WKH�ILOH�

���$GGLQJ�3DUDPHWHU�/LEUDULHV�WR�WKH�SURMHFW
V��/LEUDU\�6HDUFK�/LVW�

,Q�RUGHU�IRU�D�SURMHFW�WR�XVH�D�OLEUDU\��LW�PXVW�NQRZ�WKH�OLEUDU\
V�QDPH�DQG�SDWK�ORFDWLRQ��7KLV�LQIRU�
PDWLRQ�LV�NHSW�LQ�WKH�SURMHFW
V�OLEUDU\�VHDUFK�OLVW�

7R�HGLW�WKH�OLEUDU\�VHDUFK�OLVW�RI�WKH�WXWRULDO�WLP�ILOH�

����6HOHFW�WKH�/LEUDULHV�!�3DUDPHWHU�/LEUDU\�3UHIHUHQFHV�PHQX�RSWLRQ��7KLV�RSHQV�WKH�3D�
UDPHWHU�/LEUDU\�3UHIHUHQFHV�GLDORJ�



������7XWRULDO����3DUDPHWHU�/LEUDULHV
����&OLFN�WKH�$GG�/LEUDU\�WR�/LVW�EXWWRQ� �WR�RSHQ�WKH�3DUDPHWHU�/LEUDU\�
%URZVH�GLDORJ�WR�VHDUFK�IRU�OLEUDULHV�RQ�\RXU�GLVN�

����6HOHFW�WKH�WZR�VDPSOH�OLEUDULHV�DF�W[W�DQG��DF�W[W�

����&OLFN�WKH�2SHQ�EXWWRQ�WR�DGG�WKH�VHOHFWHG�ILOHV�WR�\RXU�VHDUFK�OLVW�DQG�FORVH�WKH�3DUDPHWHU�
/LEUDU\�%URZVH�GLDORJ�

1RZ�LQ�WKH�3DUDPHWHU�/LEUDU\�3UHIHUHQFHV�GLDORJ��ERWK�OLEUDULHV�VKRXOG�EH�VHOHFWHG�LQ�WKH�OLEUDU\�
VHDUFK�OLVW�SDWK�VHFWLRQ��7KH�QH[W�VHFWLRQ�DOVR�XVHV�WKH�3DUDPHWHU�/LEUDU\�3UHIHUHQFHV�GLDORJ�VR�
OHDYH�LW�RSHQ�

1RWH��WKH�ILOHQDPHV�IRU�WKH�OLEUDULHV�ZLOO�KDYH�WKHLU�SDWK�QDPHV�DWWDFKHG�XQOHVV�\RX�KDYH�XQFKHFNHG�
WKH��8VH�IXOO�SDWK�QDPHV��FKHFNER[��*HQHUDOO\�\RX�ZLOO�ZDQW�WR�OHDYH�WKLV�RSWLRQ�FKHFNHG�DV�WKLV�
DOORZV�\RX�WR�XVH�OLEUDULHV�LQ�PXOWLSOH�GLUHFWRULHV�

���6HWWLQJ�3DUDPHWHU�/LEUDU\�6SHFLILFDWLRQV

$IWHU�DGGLQJ�OLEUDULHV�WR�WKH�SURMHFW¶V�VHDUFK�OLVW��\RX�QHHG�WR�GHILQH�WKH�OLEUDU\�VSHFLILFDWLRQ��/LEUDU\�
VSHFLILFDWLRQV�DOORZ�6\QDSWL&$'�SURGXFWV�WR�GLVWLQJXLVK�EHWZHHQ�VLPLODUO\�QDPHG�SDUWV�LQ�GLIIHUHQW�
SDUDPHWHU�OLEUDULHV��/LEUDULHV��DF�W[W�DQG�DF�W[W�FRQWDLQ�SDUDPHWHUV�ZLWK�WKH�VDPH�QDPHV��,I�\RX�GR�
QRW�DVVLJQ�VSHFLILFDWLRQV�DQG�\RX�UHIHUHQFHG�WKHVH�SDUDPHWHU�QDPHV�LQ�\RXU�GHVLJQ��WKH�YDOXHV�IURP�
WKH�ILUVW�OLEUDU\�LQ�WKH�OLVW�ZRXOG�EH�XVHG�



7XWRULDO����3DUDPHWHU�/LEUDULHV������
7R�DVVLJQ�VSHFLILFDWLRQV�

����6HOHFW�ERWK�WKH��DFW�W[W�DQG�WKH�DF�W[W�OLEUDU\�ILOHV�

����&OLFN�RQ�WKH�DUURZ�EXWWRQ�SRLQWLQJ�ULJKW�LQ�WKH�3DUDPHWHU�/LEUDU\�3UHIHUHQFHV�GLDORJ��7KLV�
ZLOO�DVVLJQ�VSHFLILFDWLRQV�WR�WKH�VHOHFWHG�OLEUDULHV�

1RZ�WKH�VSHFLILFDWLRQ�IRU�DF�W[W�LV��$F��DQG�WKH�VSHFLILFDWLRQ�IRU��DF�W[W�LV���DF���7R�HOLPLQDWH�WKH�
VSHFLILFDWLRQ�IRU�D�OLEUDU\��VHOHFW�LW�DQG�SUHVV�WKH�OHIW�DUURZ�EXWWRQ�

���6WDUWXS�3DUDPHWHU�/LEUDU\�&RQILJXUDWLRQ

$QRWKHU�XVHIXO�IHDWXUH�RI�WKH�3DUDPHWHU�/LEUDU\�3UHIHUHQFHV�GLDORJ�ZKLFK�ZH�ZLOO�QRW�XVH�LQ�WKLV�WX�
WRULDO�LV�WKH�(GLW�3DUDPHWHU�/LEUDULHV�DQG�WKH�(GLW�'HIDXOW�/LEUDULHV�UDGLR�EXWWRQV��7KH�(GLW�3D�
UDPHWHU�/LEUDULHV�UDGLR�EXWWRQ�VKRXOG�FXUUHQWO\�EH�VHOHFWHG��7KLV�DOORZV�\RX�WR�FKDQJH�WKH�SDUDPHWHU�
OLEUDU\�VHWWLQJV�IRU�WKH�FXUUHQW�SURMHFW��,I�\RX�KDYH�D�VHW�RI�OLEUDULHV�WKDW�\RX�ZLVK�WR�XVH�ZLWK�DOO�QHZ�
SURMHFWV��VHOHFW�WKH�(GLW�'HIDXOW�/LEUDULHV�UDGLR�EXWWRQ�DQG�DGG�WKHVH�OLEUDULHV�WR�WKH�6WDUWXS�OLEUDU\�
VHDUFK�OLVW��7KHH�OLEUDULHV�ZLOO�QRW�EH�DGGHG�WR�WKH�FXUUHQW�SURMHFW��EXW�DQ\�QHZ�SURMHFW�ZLOO�DXWRPDW�
LFDOO\�KDYH�WKHVH�OLEUDULHV�LQFOXGHG�LQ�WKHLU�OLEUDU\�VHDUFK�OLVW�

&ORVH�WKH�3DUDPHWHU�/LEUDU\�3UHIHUHQFHV�GLDORJ�

����0DNH�VXUH�WKH�(GLW�3DUDPHWHU�/LEUDULHV�UDGLR�EXWWRQ�LV�VHOHFWHG�

����&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�3DUDPHWHU�/LEUDU\�3UHIHUHQFHV�GLDORJ�



������7XWRULDO����3DUDPHWHU�/LEUDULHV
���5HIHUHQFLQJ�3DUDPHWHUV�LQ�/LEUDULHV

1RZ�WKDW�ZH�KDYH�DGGHG�WKH�OLEUDULHV�DQG�VHW�WKH�VSHFLILFDWLRQV��ZH�ZDQW�WR�UHIHUHQFH�WKH�OLEUDU\�SD�
UDPHWHUV�LQ�RXU�SURMHFW�

����'RXEOH�FOLFN�RQ�WKH�PLQ�YDOXH�RI�WKH�'6HWXS�SDUDPHWHU��LQ�WKH�SDUDPHWHU�ZLQGRZ��WR�HGLW�
WKH�YDOXH��7KLV�RSHQV�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�ER[�

����'HOHWH�WKH�YDOXH�LQ�WKH�PLQ�HGLW�ER[��WKHQ�SUHVV�WKH�/LEUDU\�EXWWRQ�WR�RSHQ�WKH�9LHZ�3DUDP�
HWHUV�LQ�/LEUDULHV�GLDORJ�

��1RWLFH�WKDW�WKHUH�DUH�WKUHH�OLEUDULHV�RQ�WKH�OLEUDU\�OLVW��WKH��DF�W[W�DQG�$F�W[W�WKDW�\RX�
DGGHG��DQG�RQH�FDOOHG�3DUDPHWHU�'DWD�7DEOH��7KLV�H[WUD�OLEUDU\�LV�D�YLUWXDO�OLEUDU\�WKDW�
OLVWV�DOO�WKH�XVHU�DGGHG�SDUDPHWHUV�LQ�WKH�SURMHFW��<RX�FDQ�XVH�YLUWXDO�OLEUDU\�SDUDPHWHUV�
LQ�IRUPXODV�MXVW�OLNH�UHJXODU�OLEUDU\�SDUDPHWHUV�

����6HOHFW�WKH�DF�W[W�OLEUDU\�IURP�WKH�OLEUDU\�OLVW��7KH�SDUDPHWHUV�LQ�WKLV�OLEUDU\�DUH�GLVSOD\HG�LQ�
WKH�/LEUDU\�SDUWV�OLVW�



7XWRULDO����3DUDPHWHU�/LEUDULHV������
����6FUROO�GRZQ�LQ�WKH�OLEUDU\�SDUWV�OLVW�WR�ILQG�WKH�SDUDPHWHU�����'�&.BWV��/HIW�FOLFN�WR�VHOHFW�
WKH�SDUDPHWHU��DQG�SUHVV�WKH�,QVHUW�,QWR�)RUPXOD�EXWWRQ �

����&OLFN�2.�WR�FORVH�WKH�9LHZ�3DUDPHWHUV�LQ�/LEUDULHV�GLDORJ�

7KH�PLQ�HGLW�ER[�LQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�FRQWDLQV�WKH�QDPH�RI�WKH�SDUDPHWHU�ZH�MXVW�LQ�
VHUWHG��1RWH��WKH�OLEUDU\�VSHFLILFDWLRQ��$F��LV�DGGHG�WR�WKH�SDUDPHWHU�QDPH��VHSDUDWHG�QDPH�E\�D�FR�
ORQ��L�H���$F�����'�&.BWV��

1H[W��ZH�ZLOO�HGLW�ERWK�WKH�PLQ�DQG�PD[�YDOXH�RI�WKH�GHOD\�,19WS�DW�WKH�VDPH�WLPH�

����'RXEOH�FOLFN�RQ�WKH�,19WS�SDUDPHWHU��LQ�WKH�SDUDPHWHU�ZLQGRZ��WR�XSGDWH�WKH�3DUDPHWHU�
3URSHUWLHV�GLDORJ�GLVSOD\�ZLWK�WKH�YDOXHV�IRU�,19WS�

����&OLFN�RQ�WKH�/LEUDU\�EXWWRQ� �WR�RSHQ�WKH�9LHZ�3DUDPHWHUV�LQ�/LEUDULHV�GLDORJ�

����6HOHFW�WKH�$F�W[W�OLEUDU\�DQG�LQVHUW�WKH�SDUDPHWHU�����WS�LQWR�PLQ�YDOXH���6HOHFW�WKH�SDUDPHWHU�
DQG�SUHVV�WKH�,QVHUW�,QWR�)RUPXOD�EXWWRQ��

����&KRRVH�WKH�2.�EXWWRQ�WR�FORVH�WKH�9LHZ�3DUDPHWHUV�LQ�/LEUDULHV�GLDORJ�

��1RWLFH�WKDW�WKH�DF�����WS�SDUDPHWHU�ZDV�DGGHG�WR�WKH�YDOXHV�WKDW�ZHUH�DOUHDG\�LQ�WKH�PLQ�
DQG�PD[�HGLW�ER[HV�

����'HOHWH�WKH�RULJLQDO�YDOXHV�IURP�WKH�PLQ�DQG�PD[�HGLW�ER[HV��OHDYLQJ�RQO\�WKH�DF�����WS�YDOXH�

����&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�



������7XWRULDO����3DUDPHWHU�/LEUDULHV
5HSHDW�WKH�DERYH�SURFHVV�IRU�WKH�PLQ�DQG�PD[�YDOXHV�RI�'))WS��LQVHUWLQJ�����&.�4BWS�IURP�WKH�
DF�W[W�OLEUDU\��7U\�XVLQJ�WKH�6HDUFK�)RU�HGLW�ER[�LQ�WKH�9LHZ�3DUDPHWHUV�LQ�/LEUDULHV�GLDORJ��LQVWHDG�
RI�VFUROOLQJ��WR�ILQG�D�SDUDPHWHU�QDPH�

���8VLQJ�0DFURV�WR�([DPLQH�7UDGH�RIIV�%HWZHHQ�'LIIHUHQW�/LEUDULHV

<RXU�GLDJUDP�LV�QRZ�XVLQJ�YDOXHV�IRU�WKH�$&�ORJLF�IDPLO\�RSHUDWLQJ�DW��9��,I�\RX�ZDQW�WR�H[DPLQH�
WKH�LPSDFW�RI�FKDQJLQJ�\RXU�GHVLJQ�WR����9��\RX�QHHG�WR�FKDQJH�WKH�OLEUDU\�VSHFLILFDWLRQV�RI�WKH�SD�
UDPHWHUV�WR���DF���,W�FDQ�JHW�WHGLRXV�FKDQJLQJ�EDFN�DQG�IRUWK�EHWZHHQ�GLIIHUHQW�OLEUDULHV�ZKHQ�\RX�
KDYH�WR�FKDQJH�WKH�QDPH�RI�HDFK�SDUDPHWHU��7R�DYRLG�WKLV�\RX�FDQ�FUHDWH�D�PDFUR�ZKLFK�\RX�XVH�LQ�
SODFH�RI�WKH�OLEUDU\�VSHFLILFDWLRQ�LQ�\RXU�SDUDPHWHU�QDPHV��7KHQ�WR�FKDQJH�OLEUDULHV�\RX�MXVW�QHHG�WR�
FKDQJH�WKH�YDOXH�RI�WKH�PDFUR�

7R�FUHDWH�D�PDFUR�

����6HOHFW�WKH�/LEUDULHV�!�0DFUR�6XEVWLWXWLRQ�/LVW�PHQX�RSWLRQ�WR�RSHQ�WKH�(GLW�)RUPXOD�0DF�
URV�GLDORJ�

����(QWHU��DF��LQWR�WKH�QDPH�HGLW�ER[�

����6HOHFW�$F�IURP�WKH�9DOXH�GURS�GRZQ�ER[��7KH�GURS�GRZQ�ER[�FRQWDLQV�DOO�OLEUDULHV�WKDW�KDYH�
VSHFLILFDWLRQV�

����&OLFN�2.�WR�DGG�WKH�PDFUR�WR�\RXU�PDFUR�OLVW�

1RZ�HGLW�WKH�ILYH�PLQ�	�PD[�YDOXHV�RI�\RXU�SDUDPHWHUV��UHSODFLQJ�DF�ZLWK��DF���<RXU�GHVLJQ�
VKRXOG�VWLOO�EH�XVLQJ�WKH��9�$&�YDOXHV��:KHQ�HGLWLQJ�WKH�YDOXHV��WU\�XVLQJ�WKH�1H[W�DQG�3UHYLRXV�
EXWWRQV�LQ�WKH�3DUDPHWHU�3URSHUWLHV�GLDORJ�WR�PRYH�EHWZHHQ�SDUDPHWHUV�

7R�PDNH�\RXU�GHVLJQ�UHIHUHQFH�WKH��9�OLEUDU\��FKDQJH�WKH�YDOXH�RI�WKH�PDFUR�

����6HOHFW�WKH�/LEUDULHV�!�0DFUR�6XEVWLWXWLRQ�/LVW�PHQX�RSWLRQ��WR�RSHQ�WKH�(GLW�)RUPXOD�
0DFURV�GLDORJ�



7XWRULDO����3DUDPHWHU�/LEUDULHV������
����&OLFN�RQ�WKH�PDFUR��DF��LQ�WKH�OLVW�ER[��7KLV�SODFHV�WKLV�PDFUR�LQWR�WKH�1DPH�9DOXH�HGLW�
ER[HV�

����8VH�WKH�9DOXH�GURS�GRZQ�ER[�WR�FKDQJH�WKH�YDOXH�RI�WKH�PDFUR�WR��DF��&OLFN�2.�WR�FORVH�
WKH�GLDORJ�

<RXU�GHVLJQ�VKRXOG�QRZ�EH�XVLQJ�WKH��9�$&�YDOXHV��WKH�GHOD\V�VKRXOG�EH�ORQJHU�GXH�WR�WKH�GHFUHDVHG�
VXSSO\�YROWDJH���<RX�KDYH�QRZ�FRPSOHWHG�WKH�SDUDPHWHU�OLEUDU\�WXWRULDO�

1RWH��0DFURV�FDQ�DOVR�EH�XVHG�WR�PDNH�VKRUW�RU�DOWHUQDWLYH�QDPHV�IRU�OLEUDU\�SDUDPHWHUV�ZLWKRXW�
KDYLQJ�WR�HGLW�WKH�OLEUDU\�QDPHV�



������7XWRULDO����3DUDPHWHU�/LEUDULHV



7XWRULDO����$GYDQFHG�+'/�6WLPXOXV�*HQHUDWLRQ������
7KLV�WXWRULDO�GHVFULEHV�KRZ�WR�JHQHUDWH�9HULORJ�DQG�9+'/�VWLPXOXV�ILOHV�XVLQJ�:DYH)RUPHU�3UR��
9HUL/RJJHU�3UR�DQG�7HVW%HQFKHU�3UR��7KLV�WXWRULDO�LV�LPSRUWDQW�EHFDXVH�LW�GHVFULEHV�H[DFWO\�KRZ�WKH�
ZDYHIRUPV�RI�D�VLQJOH�WLPLQJ�GLDJUDP�ZLOO�EH�H[SRUWHG��,W�DOVR�FRYHUV�DGYDQFHG�GDWD�W\SHV�WKDW�DUH�
XVHG�LQ�9+'/�JHQHUDWLRQ�

7HVW%HQFKHU�3UR�FXVWRPHUV�VKRXOG�DOVR�ZRUN�WKURXJK�WKH�RQ�OLQH�7HVW%HQFKHU�3UR�WXWRULDOV��ZKLFK�
FRYHU�WKH�VDPSOH�SDUDPHWHUV�WKDW�JHQHUDWH�WKH�VHOI�WHVWLQJ�FRGH��DQG�PRGLI\LQJ�WKH�WHPSODWH�ILOHV�
XVHG�WR�JHQHUDWH�PXOWL�GLDJUDP�WHVW�EHQFKHV�

7KLV�WXWRULDO�FRYHUV�KRZ�WKH�IROORZLQJ�REMHFWV�DUH�H[SRUWHG�LQWR�9+'/�DQG�9HULORJ�

��FORFNV�	�VLJQDOV

��JUDSKLFDO�ZDYHIRUP�VWDWHV��KLJK��ORZ��WULVWDWH��YDOLG��LQYDOLG��ZHDN�KLJK��ZHDN�ORZ�

��YLUWXDO�EXVHV�ZLWK�KH[��ELQDU\��DQG�RWKHU�GDWD�YDOXHV

��9+'/�XVHU�GHILQHG�W\SHV�DQG�LQWHJHU�W\SHV

���*HWWLQJ�6WDUWHG

*HW�D�)XOO�9HUVLRQ�/LFHQVH

,I�\RX�DUH�HYDOXDWLQJ�:DYH)RUPHU�3UR��9HUL/RJJHU�3UR�RU�7HVW%HQFKHU�3UR�\RX�QHHG�WR�XSJUDGH�WKH�
HYDOXDWLRQ�YHUVLRQ�E\�REWDLQLQJ�D����'D\�7ULDO�/LFHQVH��7KLV�OLFHQVH�ZLOO�WXUQ�\RXU�HYDOXDWLRQ�YHU�
VLRQ�LQWR�D�IXOO�YHUVLRQ�IRU����GD\V��7KH�LQVWUXFWLRQV�IRU�REWDLQLQJ�D�OLFHQVH�DUH�ORFDWHG�LQ�WKH�HYDOX�
DWLRQ�GLUHFWRU\�XQGHU�D�ILOH�QDPHG���GD\B3HUPDQHQW�/LFHQVH�5HTXHVW�UWI�

����6HOHFW�WKH�)LOH�!�2SHQ�PHQX�RSWLRQ�DQG�ORDG�ILOH�WXWKGO��WLP�IURP�WKH�VDPH�GLUHFWRU\�ZKHUH�
WKLV�WXWRULDO�LV�ORFDWHG�

����6HOHFW�WKH�)LOH�!�6DYH�$V�PHQX�RSWLRQ�DQG�VDYH�WKH�SURMHFW�DV�WHVW�WLP��WKLV�ZLOO�NHHS�WKH�
RULJLQDO�ILOH�LQWDFW��

7KH�ILUVW�VLJQDO��&/.���LV�D�FORFN�ZLWK�D�SHULRG�RI���QV��7KH�VHFRQG�VLJQDO��6,*���LV�D�ZDYHIRUP�WKDW�
FRQWDLQV�DOO�RI�WKH�JUDSKLFDO�VWDWHV�DYDLODEOH�LQ�:DYH)RUPHU�3UR��7KH�WKLUG�VLJQDO��9LUWXDO%XV��LV�D�
ZDYHIRUP�GUDZQ�ZLWK�YDOLG�DQG�WULVWDWH�VHJPHQWV�



������7XWRULDO����$GYDQFHG�+'/�6WLPXOXV�*HQHUDWLRQ
���'HIDXOW�0DSSLQJV��+H[�DQG�%LQDU\�7UDQVODWLRQV

:DYH)RUPHU�3UR�VXSSRUWV�D�ODQJXDJH�LQGHSHQGHQW�EXV�IRUPDW�IRU�KH[DGHFLPDO�DQG�ELQDU\�EXV�YDO�
XHV�

'XULQJ�WKH�WUDQVODWLRQ�WR�9HULORJ�RU�9+'/��WKH�H[WHQGHG�VWDWH�YDOXH�RI�D�VHJPHQW�LV�HYDOXDWHG�WR�
GHWHUPLQH�LI�LW�LV�D�KH[DGHFLPDO�RU�ELQDU\�QXPEHU��,I�WKH�H[WHQGHG�VWDWH�YDOXH�EHJLQV�ZLWK�D�
E�RU�
K�
WKHQ�LW�LV�DVVXPHG�WKDW�WKH�QXPEHU�LV�D�ELQDU\�RU�KH[DGHFLPDO�QXPEHU�DQG�WKH�QXPEHU�ZLOO�EH�WUDQV�
ODWHG�WR�WKH�DSSURSULDWH�9+'/�RU�9HULORJ�EXV�YDOXH��,I�WKH�H[WHQGHG�VWDWH�YDOXH�GRHV�QRW�VWDUW�ZLWK�

E�RU�
K�WKHQ�WKH�YDOXH�LV�ZULWWHQ�RXW�DV�LW�ZDV�HQWHUHG��ZLWKRXW�DQ\�WUDQVODWLRQ�

7R�GHPRQVWUDWH�WKH�KH[�DQG�ELQDU\�WUDQVODWLRQV��ZH�ZLOO�HGLW�WKH�VLJQDO�9LUWXDO%XV�VR�WKDW�LW�ZLOO�FRU�
UHFWO\�H[SRUW�DV�DQ���ELW�EXV��:H�ZLOO�DOVR�XVH�WKH�
E�DQG�
K�YDOXHV�WR�VHW�WKH�VHJPHQW�YDOXHV�DQG�FRP�
SDUH�KRZ�WKH\�H[SRUW�LQ�9+'/�DQG�9HULORJ��/DWHU�LQ�WKH�WXWRULDO�ZH�ZLOO�JHQHUDWH�WKH�9HULORJ�DQG�
9+'/�FRGH�

6HWWLQJ�WKH�VL]H�RI�D�YLUWXDO�EXV�WR���ELWV�

����'RXEOH�FOLFN�RQ�WKH�9LUWXDO%XV�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ER[�

����7\SH���LQWR�WKH�%XV�06%�HGLW�ER[�

����7\SH���LQWR�WKH�%XV�/6%�HGLW�ER[�

����&OLFN�2.�WR�FORVH�WKH�GLDORJ�ER[�

6HWWLQJ�WKH�YDOXHV�LQ�D�YLUWXDO�EXV�ZDYHIRUP�

����6HOHFW�WKH�ILUVW�ZDYHIRUP�VHJPHQW�RI�9LUWXDO%XV�E\�FOLFNLQJ�RQ�LW��$�VHOHFWHG�VHJPHQW�KDV�
D�ER[�DURXQG�LW�

����&OLFN�RQ�WKH�+(;�EXWWRQ�DW�WKH�WRS�RI�WKH�ZLQGRZ�WR�RSHQ�WKH�(GLW�%XV�6WDWH�GLDORJ�ER[��7KH�
(GLW�%XV�6WDWH�GLDORJ�ER[�FDQ�DOVR�EH�RSHQHG�E\�GRXEOH�FOLFNLQJ�RQ�WKH�VHOHFWHG�VHJPHQW�

����7\SH�
E���������LQWR�WKH�9LUWXDO�HGLW�ER[��7KLV�LV�DQ���ELW�ELQDU\�QXPEHU�

����3UHVV�$/7�1��RU�SUHVV�WKH�1H[W�EXWWRQ��WZR�WLPHV�WR�DGYDQFH�WR�WKH�QH[W�YDOLG�VHJPHQW�

����7\SH�
K$�LQWR�WKH�9LUWXDO�HGLW�ER[��7KLV�LV�WKH���ELW�KH[DGHFLPDO�QXPEHU��$������������LQ�
ELQDU\���7KH�SURJUDP�DXWRPDWLFDOO\�OHIW�SDGV�PLVVLQJ�ELWV�ZLWK�]HURV�

����3UHVV�WKH�2.�EXWWRQ�WR�FORVH�WKH�(GLW�%XV�6WDWH�GLDORJ�ER[�

7KLV�EHKDYLRU�RI�HLWKHU�WUDQVODWLQJ�WKH�EXV�YDOXHV�RU�VWUDLJKW�FRS\LQJ�RI�WKH�LQIRUPDWLRQ�LV�FDOOHG�WKH�
GHIDXOW�PDSSLQJ�PRGH��:DYH)RUPHU�3UR�XVHUV�FDQ�GHILQH�DGGLWLRQDO�PDSSLQJ�PRGHV�E\�HGLWLQJ�WKH�
SURSHU�VWLPXOXV�JHQHUDWLRQ�ILOH��HLWKHU�YHULORJ�HSO��ZYKGO�HSO��RU�WYKGO�HSO�ILOHV��7KHVH�ILOHV�ZLOO�EH�



7XWRULDO����$GYDQFHG�+'/�6WLPXOXV�*HQHUDWLRQ������
GLVFXVVHG�ODWHU�LQ�WKH�WXWRULDO��7R�XVH�D�QHZ�PDSSLQJ�PRGH��DWWDFK�DQ�REMHFW�SURSHUW\�WR�D�VLJQDO�
FDOOHG�9KGO0DSSLQJ�RU�9HULORJ0DSSLQJ�ZLWK�D�YDOXH�WKDW�LV�WKH�QDPH�RI�WKH�GHVLUHG�PDSSLQJ�PRGH�
URXWLQH��7HVW%HQFKHU�3UR�XVHUV�ZLOO�QHHG�WR�HGLW�GLIIHUHQW�ILOHV�WKDW�DUH�GLVFXVVHG�LQ�WKH�7HVW%HQFKHU�
WXWRULDO��EXW�WKH�HGLWLQJ�DQG�VXEVHTXHQW�XVH�LV�WKH�VDPH�

���*HQHUDWLQJ�9HULORJ�&RGH

1H[W�ZH�ZLOO�GHPRQVWUDWH�KRZ�WR�JHQHUDWH�9HULORJ�VWLPXOXV�YHFWRUV�IURP�WLPLQJ�GLDJUDPV�

����6HOHFW�WKH�([SRUW�!�([SRUW�7LPLQJ�'LDJUDP�$V�PHQX�RSWLRQ�WR�RSHQ�WKH�([SRUW�GLDORJ�

����,Q�WKH�6DYH�DV�7\SH�OLVW�ER[�LQ�WKH�ORZHU�OHIW�FRUQHU�RI�WKH�GLDORJ��FKRRVH�WKH�9HULORJ���Y�V�
VFULSW��7KLV�LQGLFDWHV�WKDW�WKH�WLPLQJ�GLDJUDP�ZLOO�EH�H[SRUWHG�WR�D�9HULORJ�FRGH�ILOH�ZLWK�D�
GHIDXOW�ILOH�H[WHQVLRQ�RI���Y���7KH��V��E\�FRQYHQWLRQ�LQGLFDWHV�WKDW�D�3HUO�VFULSW�LV�EHLQJ�XVHG�
WR�GR�WKH�WUDQVODWLRQ�

����&KRRVH�WHVW�Y�DV�WKH�ILOH�QDPH�DQG�FOLFN�WKH�6DYH�EXWWRQ�WR�FORVH�WKH�GLDORJ��:DYH)RUPHU�
3UR�ZLOO�SURGXFH�D�9HULORJ�ILOH�QDPHG�WHVW�Y�

����7KH�ILOH�WHVW�Y�LV�DXWRPDWLFDOO\�GLVSOD\HG�LQ�WKH�5HSRUW�ZLQGRZ��,I�\RX�FDQQRW�VHH�WKH�5HSRUW�
ZLQGRZ��VHOHFW�WKH�:LQGRZ�!�5HSRUW�:LQGRZ�PHQX�RSWLRQ�WR�EULQJ�WKH�ZLQGRZ�WR�WKH�
WRS�

/RRN�DW�WKH�UHVXOWLQJ�ILOH�E\�FOLFNLQJ�RQ�WKH�WHVW�Y�WDE�LQ�WKH�5HSRUW�ZLQGRZ��1RWLFH�KRZ�&/.��XVHV�
D�ZKLOH�ORRS�WR�SURGXFH�LWV�WUDQVLWLRQV�DQG�KRZ�6,*��XVHV�DVVLJQPHQW�VWDWHPHQWV��$OVR�QRWH��YDOXHV�
IRU�WKH�9LUWXDO%XV�DVVLJQPHQWV�KDYH�D��t�LQ�IURQW�ZKLFK�LQGLFDWHV�WKDW�9LUWXDO%XV�LV�DQ���ELW�YHFWRU��
7KH�ILUVW�VHJPHQW�RI�9LUWXDO%XV�KDV�D�YDOXH�RI���¶E����������ZKLFK�LV�WKH�FRUUHFW�9HULORJ�V\QWD[�IRU�
DQ���ELW�EXV�ZLWK�D�ELQDU\�YDOXH�RI�
E����������7KH�QH[W�VHJPHQW�KDV�D�YDOXH�RI��¶E]]]]]]]]�ZKLFK�
LV�WKH�YDOXH�IRU�DQ���ELW�WUL�VWDWHG�EXV��1H[W�YDOXH�LV��¶E���������ZKLFK�LV�D�]HUR�SDGGHG�WUDQVODWLRQ�
RI�WKH�KH[DGHFLPDO�YDOXH�
K$�

:DYH)RUPHU�SHUIRUPV�WKH�9HULORJ�VWLPXOXV�JHQHUDWLRQ�XVLQJ�YHULORJ�HSO��ZKLFK�LV�ORFDWHG�LQ�WKH�
VDPH�GLUHFWRU\�DV�WKH�PDLQ�H[HFXWDEOH��9LHZ�YHULORJ�HSO�LQ�D�UHSRUW�WDE�E\�VHOHFWLQJ�WKH�5HSRUW�!�



������7XWRULDO����$GYDQFHG�+'/�6WLPXOXV�*HQHUDWLRQ
2SHQ�5HSRUW�7DE�PHQX�RSWLRQ��/RRN�DW�WKH��7R6WDWH�DUUD\��7KLV�DUUD\�GHWHUPLQHV�KRZ�WKH�GLI�
IHUHQW�JUDSKLFDO�ZDYHIRUP�VWDWHV�DUH�FRQYHUWHG�WR�9HULORJ��6,*��GHPRQVWUDWHV�WKH�UHVXOWV�RI�WKLV�VXE�
URXWLQH���<RX�FDQ�PRGLI\�WKLV�3HUO�VFULSW�WR�FXVWRPL]H�WKH�9HULORJ�H[SRUW�WR�ILW�\RXU�QHHGV�

:KHQ�\RX�DUH�GRQH�YLHZLQJ�WKH�YHULORJ�HSO�ILOH��FORVH�LW�ZLWK�WKH�5HSRUW�!�&ORVH�5HSRUW�7DE�PHQX�
RSWLRQ�

1RWH��7KH�ZHDN�KLJK�DQG�ZHDN�ORZ�VLJQDOV�DUH�QRW�VXSSRUWHG�E\�VRPH�9HULORJ�VLPXODWRUV��<RX�PD\�
ZLVK�WR�PDS�WKHVH�YDOXHV�WR���DQG���VWURQJ�YDOXHV�

���9+'/���$GYDQFHG�'DWD�7\SHV

:DYH)RUPHU�3UR�VXSSRUWV�ERWK�VLPSOH�VWGBORJLF�VLJQDOV�DQG�FRPSOH[�XVHU�GHILQHG�GDWD�W\SHV�IRU�
9+'/�WHVW�EHQFKHV��%\�GHIDXOW�DOO�VLJQDOV�DUH�DVVXPHG�WR�KDYH�D�W\SH�RI�VWGBORJLF�DQG�D�GLUHFWLRQ�
RI�RXW��&/.���6,*���DQG�9LUWXDO%XV�ZLOO�XVH�WKH�GHIDXOWV�IRU�WKLV�WXWRULDO���,Q�WKLV�VHFWLRQ�\RX�ZLOO�
DGG�6,*��DQG�6,*��WR�GHPRQVWUDWH�VLJQDOV�ZLWK�D�VWDQGDUG�LQWHJHU�W\SH�DQG�D�XVHU�GHILQHG�W\SH�

$GG�6,*��DQG�6,*�

����&OLFN�RQ�WKH�$GG�6LJQDO�EXWWRQ�WZR�WLPHV�WR�DGG�WZR�VLJQDOV�

����'RXEOH�FOLFN�RQ�WKH�9$/�VWDWH�EXWWRQ��7KH�ILUVW�FOLFN�VHOHFWV�9DOLG�DV�WKH�LQLWLDO�JUDSKLFDO�
VWDWH��DQG�WKH�VHFRQG�FOLFN�VHOHFWV�9DOLG�DV�WKH�WRJJOH�VWDWH��DV�LQGLFDWHG�E\�WKH�UHG�7���7KLV�
FDXVHV�WKH�9$/�EXWWRQ�WR�VWD\�VHOHFWHG�ZKHQ�\RX�GUDZ�ZDYHIRUP�VHJPHQWV�

����6NHWFK�VRPH�YDOLG�ZDYHIRUPV�IRU�6,*��DQG�6,*��VLPLODU�WR�WKRVH�LQ�WKH�ILJXUH�EHORZ�



7XWRULDO����$GYDQFHG�+'/�6WLPXOXV�*HQHUDWLRQ������
&KDQJH�WKH�W\SH�RI�6,*��WR�LQWHJHU�DQG�WKH�W\SH�RI�6,*��WR�0\&RORU�

����'RXEOH�OHIW�FOLFN�RQ�WKH�6,*��VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ER[�

����&KRRVH�LQWHJHU�IURP�WKH�9+'/�GURS�GRZQ�OLVW�ER[��<RX�PD\�KDYH�WR�VFUROO�GRZQ�WR�ILQG�
WKH�HQWU\�

����6HOHFW�GHF�IURP�WKH�5DGL[�GURS�GRZQ�OLVW�ER[�WR�LQGLFDWH�WKDW�WKH�YDOXHV�\RX�ZLOO�EH�HQWHULQJ�
LQWR�WKH�YLUWXDO�VWDWH�DUH�GHFLPDO�YDOXHV�

����&OLFN�WKH�1H[W�EXWWRQ�WR�PRYH�WR�6,*���0DNH�VXUH�WKDW�\RX�PRYHG�WR�6,*��DQG�QRW�WR�WKH�
SUHYLRXV�9LUWXDO%XV�VLJQDO�

����(QWHU�0\&RORU�LQWR�WKH�9+'/�GURS�GRZQ�OLVW�ER[��0\&RORU�LV�WKH�QDPH�RI�WKH�XVHU�GHILQHG�
W\SH�WKDW�ZH�ZLOO�XVH�

����&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

$GG�([WHQGHG�6WDWH�LQIRUPDWLRQ�WR�WKH�ZDYHIRUPV�RI�6,*�

����'RXEOH�FOLFN�RQ�WKH�ILUVW�ZDYHIRUP�VHJPHQW�RQ�6,*��WR�RSHQ�WKH�(GLW�%XV�6WDWH�GLDORJ�ER[�

����7\SH����LQWR�WKH�9LUWXDO�HGLW�ER[�DQG�PRYH�WR�WKH�QH[W�VHJPHQW��$OW�1�RU�WKH�1H[W�EXWWRQ��

����(QWHU�LQWHJHU�YDOXHV�IRU�HDFK�VHJPHQW��ZH�XVHG�������������

$GG�([WHQGHG�6WDWH�LQIRUPDWLRQ�WR�WKH�ZDYHIRUPV�RI�6,*�

����6HOHFW�WKH�ILUVW�ZDYHIRUP�VHJPHQW�RQ�6,*���1RWLFH�WKDW�WKH�(GLW�%XV�6WDWH�GLDORJ�FKDQJHV�WR�
GLVSOD\�LQIRUPDWLRQ�DERXW�WKH�FXUUHQW�VHOHFWHG�VWDWH�

����7\SH�5('�LQWR�WKH�9LUWXDO�HGLW�ER[�DQG�PRYH�WR�WKH�QH[W�VHJPHQW��$OW�1�RU�WKH�1H[W�EXWWRQ��

����(QWHU�FRORU�YDOXHV�IRU�HDFK�VHJPHQW��ZH�XVHG�5('��*5((1��%/8(��

)RU�D�UHDO�9+'/�VLPXODWLRQ��WKH�FRORU�YDOXH�ZRXOG�KDYH�WR�PDWFK�WKH�HQXPHUDWHG�YDOXHV�
GHILQHG�IRU�0\&RORU�LQ�\RXU�RULJLQDO�FLUFXLW�PRGHO��)RU�LQVWDQFH��0\&RORU�PLJKW�EH�GH�
ILQHG�DV��HQXP�0\&RORU� ^5('��*5((1��%/8(��%/$&.`�

����&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�(GLW�%XV�6WDWH�GLDORJ�DQG�H[LW�WKH�+(;�PRGH�



������7XWRULDO����$GYDQFHG�+'/�6WLPXOXV�*HQHUDWLRQ
<RXU�WLPLQJ�GLDJUDP�VKRXOG�UHVHPEOH�WKH�ILJXUH�EHORZ�

���([SRUWLQJ�WR�9+'/

,Q�9+'/�WKHUH�DUH�WZR�ZD\V�WR�ZULWH�VWLPXOXV�YHFWRUV��XVLQJ�ZDLW�VWDWHPHQWV�RU�XVLQJ�WUDQVSRUW�VWDWH�
PHQWV��7UDQVSRUW�EDVHG�WHVW�EHQFKHV�DUH�VPDOOHU�DQG�HDVLHU�WR�UHDG�WKDQ�ZDLW�EDVHG�WHVW�EHQFKHV��EXW�
ZDLW�EDVHG�WHVW�EHQFKHV�DUH�HDVLHU�WR�XQGHUVWDQG�ZKHQ�VLQJOH�VWHSSLQJ�WKURXJK�D�VLPXODWLRQ�WR�GHEXJ�
LW��:DYH)RUPHU�3UR�VKLSV�ZLWK�WZR�GLIIHUHQW�9+'/�VFULSWV�WR�FUHDWH�ERWK�W\SHV�RI�VWLPXOXV�

1H[W��ZH�ZLOO�H[SRUW�WKH�WLPLQJ�GLDJUDP�WR�WZR�GLIIHUHQW�9+'/�WHVW�EHQFKHV�

([SRUW�WR�D�WUDQVSRUW�VWLPXOXV�ILOH�

����6HOHFW�WKH�([SRUW�!�([SRUW�7LPLQJ�'LDJUDP�$V�PHQX�RSWLRQ�WR�RSHQ�WKH�6DYH�$V�GLDORJ�

����&KRRVH�9+'/�WUDQVSRUW��YKG�V�VFULSW�XVLQJ�WKH�6DYH�DV�7\SH�OLVW�ER[�LQ�WKH�ORZHU�OHIW�
FRUQHU�RI�WKH�6DYH�$V�GLDORJ�

����7\SH�9+'/WUDQ�YKG�LQWR�WKH�ILOHQDPH�HGLW�ER[�

����&OLFN�6DYH�WR�FORVH�WKH�HGLW�ER[�DQG�JHQHUDWH�WKH�9+'/�WUDQVSRUW�VWLPXOXV�ILOH�

([SRUW�WR�ZDLW�VWLPXOXV�ILOH�

����6HOHFW�WKH�([SRUW�!�([SRUW�7LPLQJ�'LDJUDP�$V�PHQX�RSWLRQ�WR�RSHQ�WKH�6DYH�$V�GLDORJ�



7XWRULDO����$GYDQFHG�+'/�6WLPXOXV�*HQHUDWLRQ������
����6HOHFW�WKH�9+'/�ZDLW��YKG�V�VFULSW�XVLQJ�WKH�6DYH�DV�7\SH�OLVW�ER[�LQ�WKH�ORZHU�OHIW�FRUQHU�
RI�WKH�6DYH�$V�GLDORJ�

����7\SH�9+'/ZDLW�YKG�LQWR�WKH�ILOH�HGLW�ER[�

����&OLFN�6DYH�WR�FORVH�WKH�HGLW�ER[�DQG�JHQHUDWH�WKH�9+'/�ZDLW�VWDWHPHQW�VWLPXOXV�ILOH�

9LHZ�WKH�ILOH�9+'/WUDQ�YKG�LQVLGH�WKH�5HSRUW�ZLQGRZ��1RWLFH�WKH�HQWLW\�DQG�DUFKLWHFWXUH�VWUXF�
WXUHV�DQG�WKH�W\SHV�RI�DOO�WKH�VLJQDOV��&/.��XVHV�D�ZKLOH�ORRS�WR�FDOFXODWH�LWV�YDOXH��6,*��VKRZV�KRZ�
WKH�JUDSKLFDO�VWDWHV�DUH�H[SRUWHG��9LUWXDO%XV�LV�GHILQHG�DV�DQ���ELW�ORJLF�YHFWRU��7KH�VWDWH�YDOXHV�
¶E���������LV�WUDQVODWHG�DV����������DQG�¶K$�LV�WUDQVODWHG�DV�����������$OVR�QRWH�WKDW�WKH�WUL�VWDWHG�
VHJPHQWV�DUH�DOVR�H[SRUWHG�DV���ELW�EXV�YDOXHV�

/LNH�9LUWXDO%XV��6,*��DQG�6,*��XVH�H[WHQGHG�VWDWH�LQIRUPDWLRQ�WR�GHILQH�WKH�VWDWH�YDOXHV�IRU�WKHLU�
ZDYHIRUPV��+RZHYHU�VLQFH�WKHLU�VWDWH�YDOXHV�GR�QRW�EHJLQ�ZLWK�
E�RU�
K�WKH�LQIRUPDWLRQ�LV�XVHG�ZLWK�
RXW�PDNLQJ�DQ\�FKDQJHV�WR�WKH�GDWD�

&RQJUDWXODWLRQV��\RX�KDYH�QRZ�FRPSOHWHG�WKH�+'/�VWLPXOXV�JHQHUDWLRQ�WXWRULDO��,I�\RX�KDYH�SXU�
FKDVHG�7HVW%HQFKHU�3UR��\RX�VKRXOG�UHDG�WKH�RQ�OLQH�7HVW%HQFKHU�3UR�WXWRULDO�RQ�JHQHUDWLQJ�WHVW�
EHQFKHV�QH[W��LQ�WXWRULDO�FKP���RWKHUZLVH�VNLS�WR�WKH�$GYDQFHG�6LPXODWLRQ�DQG�0RGHOLQJ�WXWRULDO�



������7XWRULDO����$GYDQFHG�+'/�6WLPXOXV�*HQHUDWLRQ



������
$
$FWLYH�ORZ�UHLJVWHU�FRQWUROV����
$FWLYH�ORZ�VLJQDO�QDPHV���%$5��������
$GG

EXV���
FORFN���
GHOD\���
IUHH�SDUDPHWHU���
JURXS�EXV���
VDPSOH���
VHWXS�DQG�KROG���
VLJQDO���
VSDFHU���
WH[W�REMHFWV���
WLPH�PDUNHU���
YLUWXDO�EXV���

$GYDQFHG�5HJLVWHU�'LDORJ����
$OLJQLQJ�*URXS�%XV�(GJHV���
$QDORJ�VLJQDOV����

DQG�GLJLWDO�VLJQDOV����
H[SRUWLQJ����
LPSRUWLQJ����
TXDQWL]LQJ����

$QDORJ�ZDYHIRUPV
VHH�DQDORJ�VLJQDOV����

$XWR�1DPH�*HQHUDWLRQ���

%
%DVH�7LPH�8QLW���
%LQGLQJ�%XV�(GJHV���
%ROG���
%RROHDQ�HTXDWLRQ����
%XVHV���

*URXS
DGGLQJ���
DOLJQLQJ�VLJQDO�HGJHV���
ELQGLQJ�DQG�XQELQGLQJ���
HGLWLQJ���
H[SDQGLQJ���

9LUWXDO���
DGGLQJ���
HGLWLQJ���
H[WHQGHG�VWDWH�LQIR���

%XWWRQ�%DU

$GG�%XV���
$GG�&ORFN���
$GG�6LJQDO���
$GG�6SDFHU���
'HOD\���
+LJK���
+ROG���
,QYDOLG���
/RZ���
0DUNHU���
6DPSOH���
6HWXS���
7H[W���
7ULVWDWH���
9DOLG���
:HDN+LJK���
:HDN/RZ���
=RRP�EXWWRQV���

&
&ORFN

DGGLQJ���
GHOHWLQJ�F\FOHV���
GHWHUPLQH�WUDQVLWLRQ�WLPH���
(GLW�&ORFN�3DUDPHWHUV�GLDORJ���
IRUPXODV�LQ�FORFNV���
JULG�OLQHV���
LQVHUWLQJ�F\FOHV���
0DVWHU�&ORFN�ILHOG���

&RORUV
JOREDO�GHIDXOWV���
ZDYHIRUPV���

&ROXPQ�ZLGWK���
&RPSDUH�VLJQDOV����

DGMXVWLQJ�WROHUDQFHV����
GLVSOD\�RSWLRQV����
LQGLYLGXDO�VLJQDOV����
PRGLI\LQJ�DOO����
WROHUDQFH����

&RPSDULVRQ
WLPLQJ�GLDJUDPV����

&RQVWDQWV�IRU�SDUDPHWHU�IRUPXODV���
&RQWURO�&RGHV

3DUDPHWHU�'LVSOD\���
SULQWLQJ�KHDGHU���
WH[W�REMHFWV���

&RS\�DQG�3DVWH�6LJQDOV���



������
&RS\�DQG�3DVWH�:DYHIRUPV���
&RS\�WR�&OLSERDUG���
&ULWLFDO�3DWKV���
&XVWRP�SDUDPHWHU�ODEHOV���

'
'HOD\���6HH�3DUDPHWHU
'HOHWH

FORFN�F\FOHV���
VLJQDO���

'HOHWH�0RGH���
'LDORJ�%R[

'HVLJQ�3UHIHUHQFHV���
'UDZLQJ�3UHIHUHQFHV�6W\OH�6KHHW����
(GJH�3URSHUWLHV���
(GLW�&ORFN�3DUDPHWHUV���
(GLW�0DFUR���
3DUDPHWHU�3URSHUWLHV���
3ULQW���
9LHZ�/LEUDULHV�3DUWV���

'LVSOD\�6LJQDO�6WDWHV���
'LVSOD\�7LPH�8QLW���
'RFXPHQWDWLRQ���������������

FRS\�WR�FOLSERDUG���
)UDPH0DNHU�LPDJHV���
,PDJH�2YHUYLHZ���
SULQW�GLDJUDP�ZLQGRZ���
SULQW�SDUDPHWHU�ZLQGRZ���
VQDS�VLJQDO�HQGV�WR�PDUNHU���
7'0/���
7H[W�REMHFWV���
:RUG�DQG�3RZHU3RLQW�LPDJHV���

'UDZLQJ�3UHIHUHQFHV�GLDORJ���
'UDZLQJ�ZDYHIRUPV���6HH�:DYHIRUPV

(
(GJH�$OLJQPHQW�*ULG���
(GJH�6ODQW���
(GLWRU�&RPPDQGV����
(IILFLHQF\�)HDWXUHV

FRPSDFW�GLDORJV���
GUDJ�Q�GURS�ILOH�ORDG���
ILOH�KLVWRU\�/LVW���
LQWHOOLJHQW�ZLQGRZV���
PRGHOHVV�GUDZLQJ���

VWDWXV�EDU���
(TXDWLRQV

IRU�FORFNV���
IRU�3DUDPHWHUV���
6LPXODWHG�(TXDWLRQV����
6WDWH�/DEHO�(TXDWLRQV���
WHPSRUDO�HTXDWLRQV���

(UURU�0HVVDJHV����
([SDQGLQJ�%XVVHV���
([SRUW�GDWD���6HH�6WLPXOXV�*HQHUDWLRQ
([WHQGHG�6WDWH�,QIRUPDWLRQ���

)
)��NH\���
)LOH�)RUPDWV���������

63,&(����
)RQW

JOREDO�GHIDXOWV���
)RUPDWWLQJ���
)RUPXODV

IRU�FORFNV���
IRU�3DUDPHWHUV���

)UHH�3DUDPHWHUV���

*
*ULG�/LQHV���
*URXS�%XVHV���6HH�%XVHV

+
+'/�FRGH�EXWWRQ����
+LGH

IRU�GRFXPHQWDWLRQ�SXUSRVHV���
VKRZ�KLGGHQ�SDUDPHWHUV���
VLJQDO���

+ROG���6HH�3DUDPHWHU

,
,PDJHV���

ELWPDSV���
FRS\�WR�FOLSERDUG���
HPEHGGLQJ�LQWR�GRFXPHQWV���
(36�ILOH���
)UDPH0DNHU�0,)���
06�:RUG���



������
YHFWRU�IRUPDWV���
9LHZV���

,PSRUW�ZDYHIRUPV�IURP�VSUHDGVKHHWV����
,WDOLFV���

/
/DEHO�ZLQGRZ���
/DWFK�(TXDWLRQV�������������������
/LEUDULHV���

DGGLQJ�OLEUDU\�VSHFLILFDWLRQV���
DGGLQJ�WR�/LEUDU\�6HDUFK�/LVW���
FRQYHUWLQJ�RU�SRUWLQJ���
FRS\LQJ�LQWR�SURMHFW���
FUHDWLQJ���
HGLWLQJ�������
)��NH\���
0DFURV���
PHUJLQJ�LQWR�SURMHFW���
UHIHUHQFLQJ�SDUDPHWHUV�LQ�IRUPXODV���
XSGDWLQJ���
XVLQJ�PDFURV���
9LHZ�/LEUDULHV�3DUWV�GLDORJ�ER[���

/6%����

0
0DFUR

(GLW�0DFUR�GLDORJ�ER[���
XVH�LQ�IRUPXODV���

0DUNHU�7LPH�'LVSOD\���
0DUNHUV�7LPH���
0HDVXUHPHQW�2YHUYLHZ���

GLVSOD\�H[DFW�SODFHPHQW�RI�PDUNHUV���
0RGH�%XWWRQV

'HOD\���
+ROG���
0DUNHU���
6DPSOH���
6HWXS���
7H[W���

06�:RUG�LPDJHV���
06%����
0XOWL�ELW�6LJQDOV����
0XOWL�ELW�6LPXODWLRQ����
0XOWLSOH�'HOD\�5HVROXWLRQ���

2
2/(���
2SWLRQV

'HVLJQ�3UHIHUHQFHV���
'UDZLQJ�3UHIHUHQFHV���
6LPXODWLRQ�3UHIHUHQFHV����

3
3DUDPHWHU

FKDQJH�GHIDXOW�QDPH���
FKDQJH�JOREDO�GLVSOD\���
FKDQJLQJ�GLVSOD\�ZLWK�FXVWRP�FRGHV���
FXVWRP�ODEHOV���
'HOD\

DGGLQJ���
FRORU�FRGLQJ�RI�FULWLFDO�SDWKV���
HIIHFW�RI�PXOWLSOH�GHOD\V���
HIIHFWV�RI�FRPPRQ�GHOD\V���
IRUPXODV���
0LQ�RQO\�RU�0D[�RQO\�'HOD\V���

GHOHWH�IURP�WDEOH���
GHOHWLQJ�LQ�WKH�GUDZLQJ�ZLQGRZ���
)RUPXODV�IRU�PLQ�DQG�PD[�YDOXHV���
)UHH�3DUDPHWHUV��YDULDEOHV����
PRYH�LQ�WDEOH���
PRYLQJ�VWDUW�DQG�HQG�SRVLWLRQV���
QDPHV���
3DUDPHWHU�3URSHUWLHV�'LDORJ�%R[���
6DPSOH

DGGLQJ���
6HWXS�DQG�+ROG

DGGLQJ���
VKDULQJ�GDWD��VPDUW�SDUDPHWHU����
VPDUW�SDUDPHWHU�ORRNXS���
YHUWLFDO�SRVLWLRQLQJ���

3DUDPHWHU�:LQGRZ���
0DFURV�LQ�IRUPXODV���

3HUO�6FULSWV����±���
3ULQWLQJ

'UDZLQJ�:LQGRZ���
HPEHGGLQJ�LPDJHV�LQWR�GRFXPHQWV���
3DUDPHWHU�ZLQGRZ���
3ULQW�GLDORJ���

5
UDGL[



������
XVHU�GHILQHG���
5HDOLVWLF�GDWD�ERRN�QDPHV���
5HFRQYHUJHQW�)DQRXW���
5HJLVWHU�(TXDWLRQV����
5HSRUW�ZLQGRZ���������

6
6DPSOH���6HH�3DUDPHWHU
6HSDUDWRUV���
6HWXS���6HH�3DUDPHWHU
6LJQDO���

DGGLQJ���
FRS\�DQG�SDVWH���
HGLW�GHIDXOW�QDPH���
HGLW�6HH�:DYHIRUP�HGLWLQJ
HGLWLQJ�SURSHUWLHV���
KLGLQJ���
ORFNLQJ�XQORFNLQJ�DOO�HGJHV���
PRYLQJ�RQH�RU�PRUH�VLJQDOV���
QDPH�GLVSOD\���
YLHZLQJ�DOO�VLJQDO�VWDWHV���

6LPXODWLRQ
DGYDQFHG�JDWH�UHSUHVHQWDWLRQ����
EHKLQG�WKH�VFHQHV����
%RROHDQ�HTXDWLRQV����
GLUHFW�+'/�FRGH����
HUURUV����
PXOWL�ELW�HTXDWLRQV����
PXOWL�ELW�VLPXODWLRQ����
SUHIHUHQFHV����
UHJLVWHUV�	�ODWFKHV����
UHSRUW�ZLQGRZ�	�HUURU�GLVSOD\����
UHSRUW�ZLQGRZ�HGLWRU�NH\V����

6PDUW�3DUDPHWHU�6KDULQJ�������
6QDS�WR�PDUNHU���
6SDFHU���
63,&(����
6WDWH�%XWWRQV���
6WDWH�/DEHO�(TXDWLRQV���
6WLPXOXV�*HQHUDWLRQ����

DGGLQJ�QHZ�VFULSWV����
H[SRUW�IRUPDWV����
H[SRUWLQJ�ZDYHIRUPV����
LPSRUW�IRUPDWV����
LPSRUWLQJ�ZDYHIRUPV����

PRGLI\LQJ�VFULSWV����
6W\OH�6KHHWV���
6XEVFULSW���
6XSHUVFULSW���

7
7'0/�ILOHV��FUHDWLQJ���
7HPSRUDO�(TXDWLRQV���
7H[W�2EMHFWV���

DGGLQJ���
FRQWURO�FRGHV���
GHOHWLQJ���
HGLWLQJ���
PRYLQJ���

7LPH�%UHDNV���
7LPH�)RUPXODV

IRU�FORFNV���
7LPH�0DUNHU���
7LPH�0DUNHUV���

HQG�GLDJUDP���
ORRSLQJ���
VQDS�WR�PDUNHU���

7LPH�0DUNHUV�IRU�FRPSUHVVLRQ���
7LPH�5HDGRXWV���
7LPH�9DOXHV�IRU�SDUDPHWHU�IRUPXODV���
7LPLQJ�$QDO\VLV

(IIHFWV�RI�PXOWLSOH�GHOD\V���
0LQ�RQO\�RU�0D[�RQO\�'HOD\V���
UHFRQYHUJHQW�IDQRXW���

7ROHUDQFH����
DGMXVWLQJ����

9
9DULDEOHV�IRU�SDUDPHWHUV���
9HFWRU�LPDJHV���
9HFWRU�ZDYHIRUP�LPSRUW����
9HULORJ�ORJ���������
9LHZ�PHQX���
9LHZV�RI�D�'LDJUDP���
9LUWXDO�%XVHV���6HH�%XVHV

:
:DYHIRUP�FRPSDULVRQ



������
VHH�FRPSDUH�VLJQDOV����
:DYHIRUP�'LVSOD\

VQDS�WR�WLPH���
:DYHIRUP�'UDZLQJ�DQG�(GLWLQJ���

FKDQJLQJ�WKH�OHYHO�RI�D�VHJPHQW���
FRS\�DQG�SDVWH�ZDYHIRUPV���
(GJH�GLDORJ���
(GLW�%XV�6WDWH�GLDORJ���
LQVHUWLQJ�D�QHZ�VHJPHQW���
ORFNLQJ�DQG�XQORFNLQJ�DOO�HGJHV���
PRYLQJ�D�VLQJOH�WUDQVLWLRQ�������
PRYLQJ�JURXSV�RI�WUDQVLWLRQV���

:DYH)RUP�(TXDWLRQ�*HQHUDWLRQ
WHPSRUDO�HTXDWLRQV���

:DYHIRUP�*HQHUDWLRQ
WHPSRUDO�HTXDWLRQV���

:DYHOLE�Y����
:DYHSHUO�ORJ���������

=
=RRP�%XWWRQV���


	Table of Contents
	Introduction
	Quick Overview
	Starting a New Design

	Chapter 1: Signals and Waveforms
	1.1 Adding and Deleting Signals
	1.2 Editing Signal Properties
	1.3 Drawing Waveforms
	1.4 Editing Waveforms with the Mouse
	1.5 Editing Waveforms using Dialogs
	1.6 Editing Waveform Edges from an Equation
	1.7 Moving Signals (Drag and Drop)
	1.9 Hiding and Showing Hidden Signals
	1.9 Block Copy of Waveforms
	1.10 Copying and Pasting Signals
	1.11 Changing the Auto Name Generation Settings

	Chapter 2: Clocks
	2.1 Adding Clocks
	2.2 Edit Clock Parameters Dialog
	2.3 Master Clocks and Using Formulas in Clocks
	2.4 Editing Clock Parameters
	2.5 Inserting and Deleting Clock Cycles
	2.6 Measuring Clock Transition Times
	2.7 Grid Lines on Clocks

	Chapter 3: Group and Virtual Buses
	3.1 Adding and Editing Virtual Buses
	3.2 Virtual State Information
	3.3 Adding Group Buses
	3.4 Editing Group Buses
	3.5 Binding and Unbinding Group Bus Edges
	3.6 Aligning Group Bus Edges
	3.7 Expanding Group Buses

	Chapter 4: Parameters - Delay, Hold, Setup, and Sample
	4.1 Delays
	4.2 Setups and Holds
	4.3 Samples
	4.4 Parameter Properties
	4.5 Deleting Parameters in the Diagram window
	4.6 Smart Parameter Sharing (reusing parameter values)
	4.7 Smart Parameter Lookup (reusing parameter values)
	4.8 Moving Parameter Start and End Positions
	4.9 Hiding and Showing Hidden Parameters

	Chapter 5: Timing Analysis and Time Formulas
	5.1 Effects of Multiple Delays Forcing the Same Transition
	5.2 Edge Properties Dialog
	5.3 Effects of Common Delays (Reconvergent Fanout)
	5.4 Locking and Unlocking all edges on a Signal
	5.5 Design Preferences Dialog
	5.6 Time Formulas
	5.7 Operators and Dot Attributes
	5.8 Free Parameters
	5.9 Using Macros in Formulas

	Chapter 6: Timing Analysis and Measurement Functions
	6.1 Time Readouts and Delta Measurements (plus fast scrolling)
	6.2 Time Markers for Measurement
	6.3 Measurement Capabilities Overview
	6.4 Zoom Features
	6.5 Time Markers for Time Breaks and Compression
	6.6 User Efficiency Features
	6.7 Delete Mode
	6.8 Specifying a User-defined Radix

	Chapter 7: Text Objects
	7.1 Adding Text
	7.2 Editing Text
	7.3 Moving Text and the Alignment Grid
	7.4 Using Control Codes in Text Objects
	7.5 Deleting Text Objects

	Chapter 8: Timing Diagram Formatting
	8.1 Waveform Display
	8.2 Parameter Display
	8.3 Signal Name Display
	8.4 Marker Display
	8.5 Diagram Window Display
	8.6 Parameter Table Display
	8.7 Drawing Preferences Dialog
	8.8 Font and Color Settings

	Chapter 9: Images, OLE, and Printing
	9.1 Embedding Images into Documents
	9.2 Copy to Clipboard
	9.3 WMF Images for Microsoft Word
	9.4 MIF Images for FrameMaker
	9.5 Vector and Raster Image Files
	9.6 Managing Multiple Views (Images) of a Diagram
	9.7 OLE - Object Linking and Embedding
	9.8 TDML Management
	9.9 Printing the Diagram Window
	9.10 Printing the Parameter Window

	Chapter 10: Parameter Libraries
	10.1 Adding Parameter Libraries, Specifications, and Macros
	10.2 Using Library Parameters (Referencing)
	10.3 Making Parameter Libraries
	10.4 Converting Parameter Library File Formats
	10.5 Merging a Parameter Library into a Project File
	10.6 Copying Referenced Parameters
	10.7 Editing Parameter Libraries
	10.8 Updating a Project from the Parameter Library
	10.9 Viewing Library Parts

	Chapter 11: Waveform Equation Generation
	11.1 Generating Waveforms from Temporal Equations
	11.2 Label Waveforms using State Label Equations

	Chapter 12: Interactive HDL Simulation
	12.1 Generating Waveforms from Boolean Equations
	12.2 Advanced Gate Representation
	12.3 Generating Waveforms from Register and Latch Equations
	12.4 Multi-Bit Simulation
	12.5 Direct HDL Code Simulation
	12.6 Finding and Fixing Simulation Errors
	12.7 Simulation Preferences
	12.8 Simulation Behind the Scenes
	12.9 Report Window
	12.10 Report Window Editor Commands

	Chapter 13: Stimulus Generation & Waveform Import
	13.1 Export Instructions for Stimulus Generation
	13.2 Export VHDL and Verilog Stimulus
	13.3 Export SPICE Stimulus
	13.4 Export List of Supported Simulators and Test Equipment
	13.5 Exporting HP Pattern Generator Stimulus
	13.6 Exporting ALTERA Stimulus
	13.7 Exporting STIL Test Vectors
	13.8 Instructions for Importing Waveforms
	13.9 Import List of Supported Simulators and Test Equipment
	13.10 Import from Spreadsheets
	13.11 Advanced: Modifying Scripts
	13.12 Advanced: Adding New Scripts

	Chapter 14: Writing Waveperl Scripts
	14.1 Why a scripting language?
	14.2 What is Perl?
	14.3 Perl data types
	14.4 Perl's global variables
	14.5 Using variable interpolation in Perl text strings
	14.6 Pattern matching (regular expressions)
	14.7 Notes on writing import/export scripts
	14.8 Tips on debugging Waveperl scripts
	14.9 Perl and WaveFormer Pro API Documentation
	14.10 Object Properties
	14.11 Script Naming Conventions

	Chapter 15: Analog Import and Export
	15.1 Displaying Analog Signals as Analog Waveforms
	15.2 The Analog Signal Property Dialog
	15.3 Quantizing Analog Signals (Real Radix) Into Digital Signals
	15.4 Exporting Analog Signals as SPICE Stimulus
	15.5 Importing SPICE Transient Simulation Waveforms

	Chapter 16: Waveform Comparisons
	16.1 Compare Signals
	16.2 Comparing Individual Signals
	16.3 Comparing Timing Diagrams
	16.4 Display Options for Compare Signals
	16.5 Adjusting Comparison Tolerances
	16.6 Modifying All Comparison Signals Simultaneously

	Appendix A: Menu Listings
	File Menu
	Export Menu
	Edit Menu
	Bus Menu
	Libraries Menu
	View Menu
	Options Menu
	Report Menu
	Window Menu

	Appendix B: Colors and their Meaning
	Red indicates activated buttons or error conditions.
	Blue objects are used for measurement and information.
	Light Gray indicates a selected object or uncertainty.
	Green indicates selection.

	Appendix C: Common Questions
	Appendix D: License Agreement
	Rider For U.S. Governmental Entity Users

	Appendix E: Standard Parts and X86 Libraries
	Standard Parts Libraries
	X86 Microprocessor Libraries
	Hints on Using Standard Part Libraries
	Part Libraries Software License Agreement

	Tutorial Overview
	Basic Drawing and Timing Analysis
	Simulation, Waveform Generation, & Parameters
	Parameter Libraries
	Advanced HDL Stimulus Generation

