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EHQFKHV��EXLOGLQJ�JOXH�ORJLF��JHQHUDWLQJ�FRGH�IURP�VDPSOHV��DQG�FRQWUROOLQJ�H[HFXWLRQ�XVLQJ�PDUNHUV�FDQ�EH�IRXQG�LQ�
WKH�ODWHU�FKDSWHUV��7KHUH�DUH�DOVR�VHYHUDO�WHVW�EHQFK�H[DPSOHV�WKDW�DUH�ORFDWHG�LQ�WKH�?([DPSOHV�VXEGLUHFWRU\�RI�WKH�LQ�
VWDOODWLRQ�GLUHFWRU\�

$GGLWLRQDO�LQIRUPDWLRQ�UHJDUGLQJ�WKH�DUFKLWHFWXUH�DQG�GHVLJQ�IORZ�ZKHQ�ZRUNLQJ�ZLWK�7HVW%HQFKHU�3UR�DUH�DYDLODEOH�
DW�WKH�6\QDSWL&$'�ZHEVLWH��ZZZ�V\QFDG�FRP��



����,QWURGXFWLRQ



&KDSWHU����$�4XLFN�6WDUW�WR�7HVW%HQFKHU�3UR����
7KLV�FKDSWHU�ZLOO�FRYHU�DOO�WKH�EDVLF�VWHSV�LQYROYHG�LQ�JHQHUDWLQJ�D�EXV�IXQFWLRQDO�WHVW�EHQFK�XVLQJ�7HVW%HQFKHU�3UR��
0RUH�GHWDLOHG�LQIRUPDWLRQ�LV�DYDLODEOH�LQ�FKDSWHUV�����

6WHS����3LFN�$�/DQJXDJH

7KH�ILUVW�VWHS�LQ�FUHDWLQJ�D�WHVW�EHQFK�LV�WR�FKRRVH�WKH�JHQHUDWHG�ODQJXDJH��7HVW%HQFKHU�3UR�VXSSRUWV�9HULORJ��9+'/�
����DQG�9+'/�����,W�LV�LPSRUWDQW�IRU�9+'/�XVHUV�WR�FKRRVH�WKH�9+'/�VWDQGDUG�WKDW�LV�FRPSDWLEOH�ZLWK�\RXU�9+'/�
VLPXODWRU�DQG�\RXU�H[LVWLQJ�PRGHO�FRGH��$V�7HVW%HQFKHU�UHFHLYHV�LQIRUPDWLRQ�RQ�\RXU�PRGHO�FRGH�DQG�WUDQVDFWLRQ�GL�
DJUDPV�LW�ZLOO�LQFUHPHQWDOO\�JHQHUDWH�FRGH��VR�LW�LV�EHQHILFLDO�WR�FKRRVH�WKH�ODQJXDJH�DW�WKH�EHJLQQLQJ�RI�WKH�GHVLJQ��
&KRRVH�WKH�ODQJXDJH�IRU�WKH�FXUUHQW�SURMHFW�

��&KRRVH�WKH�3URMHFW�!�3URMHFW�6HWWLQJV�PHQX�RSWLRQ�WR�RSHQ�WKH�3URMHFW�6HWWLQJV�GLDORJ�

��&KRRVH�D�ODQJXDJH�IURP�WKH�/DQJXDJH�GURS�GRZQ�OLVW�ER[�DQG�WKHQ�FOLFN�2.�WR�FORVH�WKH�GLDORJ�

7R�VHW�WKH�GHIDXOW�ODQJXDJH�IRU�DOO�IXWXUH�SURMHFWV�

��&KRRVH�WKH�2SWLRQV�!�7HVW�%HQFK�3UHIHUHQFHV�PHQX�RSWLRQ�WR�RSHQ�WKH�7HVW�%HQFK�3UHIHUHQFHV�GLDORJ�

��&KRRVH�D�ODQJXDJH�IURP�WKH�/DQJXDJH�GURS�GRZQ�OLVW�ER[�DQG�WKHQ�FOLFN�2.�WR�FORVH�WKH�GLDORJ�

$QRWKHU�3URMHFW�VHWWLQJ�WKDW�PXVW�EH�VHW�EHIRUH�\RX�EHJLQ�LV�WKH�6LPXODWLRQ�0RGH��7KHUH�DUH�WZR�GLIIHUHQW�PRGHV�WKDW�
7HVW%HQFKHU�ZRUNV�LQ��'HEXJ�5XQ�DQG�$XWR�5XQ��7KH�'HEXJ�5XQ�PRGH�DOORZV�\RX�WR�FRQWURO�ZKHQ�WKH�VLPXODWLRQ�
LV�UXQ���7KLV�LV�WKH�EHVW�VHWWLQJ�WR�XVH�ZKLOH�\RX�DUH�GHYHORSLQJ�\RXU�WLPLQJ�GLDJUDPV��7KH�$XWR�5XQ�PRGH�UXQV�WKH�
VLPXODWLRQ�HYHU\�WLPH�D�VLJQDO�LV�PRGLILHG�RU�DGGHG��7KLV�PRGH�ZRUNV�EHVW�ZKHQ�\RX�DUH�PDNLQJ�VPDOO�FKDQJHV�WR�D�
WLPLQJ�GLDJUDP��RQFH�DOO�RI�WKH�VLJQDOV�DUH�LQ�SODFH��:KLOH�GHVLJQLQJ�\RXU�WLPLQJ�GLDJUDPV��\RX�DOVR�ZDQW�WR�EHJLQ�ZLWK�
WKH�6LPXODWH�3URMHFW�VHWWLQJ�VHOHFWHG�ZKLOH�GHYHORSLQJ�\RXU�ILUVW�WLPLQJ�GLDJUDP��

7R�VHW�\RXU�6LPXODWLRQ�0RGH�DQG�6WDWH�

��,I�WKH�PRGH�EXWWRQ�LV�VHW�WR�$XWR�5XQ��FOLFN�WKH�EXWWRQ�WR�WRJJOH�WR�'HEXJ�5XQ��7KH�PRGH�EXWWRQ�LV�ORFDWHG�RQ�
WKH�VLPXODWLRQ�WRROEDU��EHORZ�WKH�3URMHFW�PHQX�LQ�7HVW%HQFKHU�

��,I�WKH�VLPXODWLRQ�VWDWH�LQ�WKH�GURS�GRZQ�OLVW�ER[�LV�VHW�WR�6LP�'LDJUDP�	�3URMHFW���VHOHFW�6LPXODWH�3URMHFW�IURP�
WKH�GURS�GRZQ�PHQX��7KH�GURS�GRZQ�OLVW�ER[�LV�ORFDWHG�RQ�WKH�VLPXODWLRQ�WRROEDU�EHQHDWK�WKH�)LOH�PHQX�LQ�
7HVW%HQFKHU�

6WHS����$GG�WKH�087�WR�WKH�3URMHFW

7HVW%HQFKHU�XVHV�D�SURMHFW�WR�FRQWURO�WKH�WHVW�EHQFK�JHQHUDWLRQ��VHW�WKH�WUDQVDFWLRQ�GLDJUDPV��DQG�VHW�WKH�WHPSODWH�ILOHV��
7KH�ILUVW�WKLQJ�WR�DGG�WR�WKH�SURMHFW�LV�WKH�PRGHO�XQGHU�WHVW��087��ILOHV�RI�WKH�GHVLJQ�\RX�ZLVK�WR�WHVW��7HVW%HQFKHU�ZLOO�
VFDQ�WKHVH�ILOHV�DQG�FRS\�WKH�WRS�OHYHO�VLJQDO�LQIRUPDWLRQ�WR�WKH�'LDJUDP�ZLQGRZ��7R�DGG�D�ILOH�WR�WKH�SURMHFW�

��5LJKW�FOLFN�LQ�WKH�3URMHFW�ZLQGRZ�WR�RSHQ�WKH�FRQWH[W�PHQX��DQG�VHOHFW�WKH�$GG�+'/�)LOH�V��PHQX�RSWLRQ��

��25��FKRRVH�WKH�3URMHFW�!�$GG�+'/�)LOH�V��PHQX�RSWLRQ�

��%RWK�RI�WKHVH�IXQFWLRQV�RSHQ�D�ILOH�GLDORJ��6HOHFW�WKH�ILOHV�WKDW�\RX�ZRXOG�OLNH�WR�DGG�WR�WKH�SURMHFW�DQG�FOLFN�WKH�
2SHQ�EXWWRQ�WR�FORVH�WKH�GLDORJ�

1RWLFH�WKDW�WKH�ILOH�QDPHV�DUH�OLVWHG�LQ�WKH�SURMHFW�ZLQGRZ��7KH�VRXUFH�FRGH�FDQ�EH�YLHZHG�E\�GRXEOH�FOLFNLQJ�RQ�WKH�
ILOH�QDPH��



�����&KDSWHU����$�4XLFN�6WDUW�WR�7HVW%HQFKHU�3UR
6WHS����$GG�6LJQDOV�WR�D�7UDQVDFWLRQ�'LDJUDP

2QFH�WKH�087�KDV�EHHQ�DGGHG��WKH�WHVW�EHQFK�VLJQDOV�WKDW�LQWHUIDFH�WR�WKH�PRGHO�XQGHU�WHVW�QHHG�WR�EH�GHILQHG��

$GG�VLJQDOV�DQG�HGLW�WKH�QDPH��GLUHFWLRQ��DQG�ELW�ZLGWK�WR�PDWFK�WKH�PRGHO�XQGHU�WHVW�

��$GG�VLJQDOV�PDQXDOO\�E\�SUHVVLQJ�WKH�$GG�6LJQDO�EXWWRQ��

��'RXEOH�FOLFN�RQ�WKH�VLJQDO�QDPH�LQ�WKH�VLJQDO�ODEHO�ZLQGRZ�WR�RSHQ�WKH�6LJQDOV�3URSHUWLHV�GLDORJ��

��(GLW�WKH�VLJQDO�QDPH��GLUHFWLRQ��DQG�ELW�ZLGWK��06%�	�/6%��ILHOGV��6LJQDO�GLUHFWLRQ�LV�VSHFLILHG�UHODWLYH�WR�WKH�
WHVW�EHQFK��QRW�UHODWLYH�WR�WKH�PRGHO�XQGHU�WHVW��H�J���D�VLJQDO�WKDW�LV�DQ�LQSXW�WR�D�WUDQVDFWLRQ�LV�GULYHQ�HOVH�
ZKHUH�LQ�WKH�PRGHO���*HQHUDOO\�\RX�ZLOO�ZDQW�WR�DGG�VLJQDOV�WKDW�PDWFK�WKH�SRUWV�RI�\RXU�087��EXW�LQ�PRUH�
FRPSOH[�WUDQVDFWLRQV�\RX�PD\�ZDQW�WR�DGG�LQWHUQDO�VLJQDOV�WKDW�DUH�RQO\�XVHG�E\�\RXU�WUDQVDFWLRQ�DQG�GR�QRW�
GLUHFWO\�LQWHUIDFH�WR�\RXU�087�

2QFH�WKH�SURMHFW�LV�EXLOW�\RX�FDQ�YLHZ�DOO�WKH�PRGXOHV��VLJQDOV��SRUWV��DQG�FRPSRQHQWV�LQ�WKH�9HULORJ�ILOHV��2QH�PRGXOH�
QDPH�ZLOO�EH�VXUURXQGHG�E\�EUDFNHWV���QDPH!!��7KLV�LV�WKH�WRS�OHYHO�PRGXOH�IRU�WKH�SURMHFW��,W�LV�WKH�KLJKHVW�OHYHO�
LQVWDQWLDWHG�FRPSRQHQW��$OO�VXE�PRGXOHV�FDQ�EH�YLHZHG�E\�GHVFHQGLQJ�WKH�WRS�OHYHO�PRGXOH
V�WUHH�

,I�WKH�WRS�OHYHO�PRGXOH�GRHV�QRW�KDYH�SRUW�VLJQDOV��WKH�LQWHUQDO�VLJQDOV�RI�WKH�PRGXOH�DUH�GLVSOD\HG�LQ�WKH�GLDJUDP��,I�
WKH�WRS�OHYHO�PRGXOH�KDV�SRUW�VLJQDOV��WKH�RXWSXW�SRUWV�DUH�YLHZHG�DV�EOXH�VLJQDOV�DQG�LQSXW�SRUWV�DUH�YLHZHG�DV�EODFN�
VLJQDOV��7KH�EODFN�LQSXW�VLJQDOV�FDQ�QRZ�EH�HGLWHG�WR�FUHDWH�D�WUDQVDFWLRQ�PRGHO�

6WHS����'UDZ�)LUVW�7UDQVDFWLRQ

,Q�WKH�QH[W�WZR�VWHSV�\RX�ZLOO�GUDZ�DQG�DGG�D�WLPLQJ�WUDQVDFWLRQ�IRU�\RXU�WHVW�EHQFK�SURMHFW��7KHVH�VWHSV�ZLOO�EH�UHSHDW�
HG�IRU�HDFK�WLPLQJ�WUDQVDFWLRQ�LQ�\RXU�SURMHFW���

$�WLPLQJ�WUDQVDFWLRQ�LV�D�WLPLQJ�GLDJUDP�WKDW�UHSUHVHQWV�D�UHXVDEOH�LQWHUIDFH�VSHFLILFDWLRQ�RI�WKH�EXV�IXQFWLRQDO�PRGHO�
WKDW�\RX�DUH�FUHDWLQJ��H�J���UHDG�F\FOH��ZULWH�F\FOH��LQWHUUXSW�F\FOH���7LPLQJ�GLDJUDPV�DUH�FUHDWHG�XVLQJ�WKH�EXLOW�LQ�WLP�
LQJ�GLDJUDP�HGLWRU�DQG�&KDSWHU���FRYHUV�WKH�PRUH�DGYDQFHG�IHDWXUHV��7KH�EXV�IXQFWLRQDO�PRGHO�FRGH�LV�JHQHUDWHG�IURP�
WKH�ZDYHIRUPV��VDPSOHV��PDUNHUV��DQG�YDULDEOHV�WKDW�DUH�FRQWDLQHG�LQ�WKH�WLPLQJ�GLDJUDP��

6SHFLI\�WKH�IROORZLQJ�LQIRUPDWLRQ�LQ�HDFK�WLPLQJ�GLDJUDP�

��7KH�GLUHFWLRQ�DQG�W\SH��6HFWLRQ������RI�HDFK�VLJQDO�LV�VHW�XVLQJ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ER[��)RU�H[DPSOH��
6,*��PLJKW�KDYH�D�GLUHFWLRQ�RI��RXWSXW��DQG�D�W\SH��LQWHJHU���7KH�GLUHFWLRQ�RI�WUDQVLWLRQ�IRU�EL�GLUHFWLRQDO�
VLJQDOV��6HFWLRQ������FDQ�EH�VHW�XVLQJ�WKH�'ULYHQ�IODJ�LQ�WKH�(GJH�GLDORJ��GRXEOH�FOLFN�OHIW�RQ�WKH�HGJH�WR�RSHQ�
WKLV�GLDORJ�ER[��

7KH�IROORZLQJ�RSWLRQDO�FRPSRQHQWV�FDQ�EH�DGGHG�WR�HDFK�GLDJUDP�DV�GHVLUHG�

��9DULDEOHV��6HFWLRQ������FDQ�EH�GHILQHG�IRU�WKH�WLPLQJ�GLDJUDP��$�YDULDEOH�IRU�D�VSHFLILF�GDWD�EXV�JLYHV�\RX�WKH�
RSWLRQ�RI�XVLQJ�FDOOHU�VSHFLILHG�VWDWH�YDOXHV�IRU�WKH�GDWD�EXV���

��$WWDFK�VDPSOHV�WR�WKH�GLDJUDP�WR�JHQHUDWH�VHOI�WHVWLQJ��6HFWLRQ������FRGH��7KLV�W\SH�RI�FRGH�PRQLWRUV�WKH�VLPX�
ODWLRQ�DQG�ZLOO�SHUIRUP�DV�VSHFLILHG�E\�WKH�XVHU��H�J���SURYLGH�D�ZDUQLQJ�PHVVDJH�ZKHQ�WKH�RXWSXW�LV�QRW�ZKDW�
LV�H[SHFWHG���6DPSOH�DFWLRQV�PD\�EH�IURP�WKH�OLEUDU\�VHW��RU�WKH\�PD\�EH�XVHU�GHILQHG��6HFWLRQ������

��$Q�(QG�'LDJUDP�7LPH�0DUNHU��6HFWLRQ������FDQ�EH�XVHG�WR�LQGLFDWH�WKH�H[DFW�HQG�RI�WKH�WLPLQJ�GLDJUDP
V�H[�
HFXWLRQ��WKLV�FDQ�EH�XVHG�IRU�FORFN�V\QFKURQL]DWLRQ��

��/RRS�7LPH�0DUNHUV��6HFWLRQ������FDQ�EH�SODFHG�LQ�WKH�GLDJUDP�WR�LQGLFDWH�ORRSLQJ�VHFWLRQV�RI�WKH�WLPLQJ�GLD�
JUDP�

2WKHU�RSWLRQDO�FRPSRQHQWV�ZLOO�EH�GLVFXVVHG�LQ�PRUH�GHWDLO�ODWHU�LQ�WKLV�PDQXDO��<RX�ZLOO�EH�DEOH�WR�GHWHUPLQH�ZKLFK�
RSWLRQDO�FRPSRQHQWV�WR�DGG�EDVHG�XSRQ�WKH�H[DFW�QDWXUH�RI�\RXU�VLPXODWLRQ�



&KDSWHU����$�4XLFN�6WDUW�WR�7HVW%HQFKHU�3UR�����
6WHS����$GG�7UDQVDFWLRQ�'LDJUDP�WR�WKH�3URMHFW

$IWHU�WKH�WLPLQJ�WUDQVDFWLRQ�LV�GUDZQ��VDYH�LW�WR�D�ILOH�DQG�DGG�WKH�WLPLQJ�GLDJUDP�WR�WKH�SURMHFW��

6DYH�WKH�WLPLQJ�GLDJUDP�

��&KRRVH�WKH�)LOH�!�6DYH�7LPLQJ�'LDJUDP�PHQX�RSWLRQ�WR�VDYH�WKH�ILOH��7KLV�RSHQV�WKH�6DYH�)LOH�GLDORJ��7LPLQJ�
GLDJUDP�ILOHV�XVH�D�
�WLP�ILOH�H[WHQVLRQ�

$GG�WKH�WLPLQJ�GLDJUDP�WR�WKH�SURMHFW�

��5LJKW�FOLFN�LQ�WKH�VLJQDO�ODEHO�ZLQGRZ�DQG�FKRRVH�$GG�'LDJUDP�WR�3URMHFW�IURP�WKH�FRQWH[W�PHQX��7KLV�SXWV�
WKH�WLPLQJ�GLDJUDP�LQWR�WKH�3URMHFW�ZLQGRZ�DQG�JHQHUDWHV�WKH�+'/�FRGH�IRU�WKH�GLDJUDP�

9LHZ�*HQHUDWHG�+'/�6RXUFH�&RGH�

��5LJKW�FOLFN�RQ�WKH�WLPLQJ�GLDJUDP�ILOH�QDPH�LQ�WKH�3URMHFW�ZLQGRZ�DQG�FKRRVH�2SHQ«�IURP�WKH�FRQWH[W�PHQX��
7KLV�ZLOO�RSHQ�DQ�HGLWRU�ZLQGRZ�DQG�GLVSOD\�WKH�DVVRFLDWHG�+'/�ILOH��7KH�+'/�ILOH�KDV�WKH�VDPH�QDPH�DV�WKH�
WLPLQJ�GLDJUDP�ZLWK�D�
�Y�H[WHQVLRQ�IRU�9HULORJ�RU�D�
�YKG�IRU�9+'/�

$W�WKLV�SRLQW�\RX�FDQ�HLWKHU�GHVLJQ�DGGLWLRQDO�WUDQVDFWLRQV�E\�PRGLI\LQJ�WKH�FXUUHQW�WLPLQJ�GLDJUDP�DQG�IROORZLQJ�WKH�
LQVWUXFWLRQV�LQ�6WHS����RU�\RX�FDQ�FRQWLQXH�ZLWK�WKH�QH[W�IHZ�VWHSV�DQG�GHVLJQ�WKH�WRS�OHYHO�WHVW�EHQFK��%\�ZRUNLQJ�
ZLWK�WKH�WRS�OHYHO�WHVW�EHQFK�HDUO\�LQ�WKH�GHVLJQ�\RX�ZLOO�EH�DEOH�WR�WHVW�LQGLYLGXDO�WUDQVDFWLRQV�EHIRUH�FRQVWUXFWLQJ�WKH�
HQWLUH�EXV�IXQFWLRQDO�PRGHO�

6WHS����$GG�7RS�/HYHO�7HPSODWH�)LOH

7KLV�VHFWLRQ�ZLOO�H[SODLQ�KRZ�WR�DGG�D�7RS�OHYHO�WHPSODWH�ILOH��7KH�WHPSODWH�ILOH�SURYLGHV�WKH�WRS�OHYHO�PRGHO�IRU�\RXU�
WHVW�EHQFK��<RX�ZLOO�LQVWDQWLDWH�\RXU�PRGHO�XQGHU�WHVW�DQG�FRQWURO�WKH�VHTXHQFLQJ�RI�\RXU�GLDJUDP�WUDQVDFWLRQV�IURP�
WKLV�ILOH��6WHS���ZLOO�H[SODLQ�KRZ�WR�HGLW�WKH�WHPSODWH�IRU�WKH�VSHFLILF�SURMHFW�\RX�DUH�GHYHORSLQJ�

7R�DGG�D�WRS�OHYHO�WHPSODWH�ILOH�WR�WKH�SURMHFW�

��5LJKW�FOLFN�LQ�WKH�3URMHFW�ZLQGRZ�DQG�FKRRVH�&RS\�7HVW%HQFKHU�7HPSODWH�)LOH�IURP�WKH�FRQWH[W�PHQX��7KLV�
RSHQV�D�GLDORJ�ER[�ZLWK�WKH�VDPH�QDPH�

��&KHFN�WKH�$GG�WR�3URMHFW�FKHFNER[�LQ�WKH�ERWWRP�OHIW�RI�WKH�GLDORJ�ER[�WR�HQVXUH�WKDW�WKH�WHPSODWH�\RX�FKRRVH�
ZLOO�EH�FRSLHG�WR�WKH�SURMHFW�

��(QWHU�DQ�H[LVWLQJ�WHPSODWH�ILOH�QDPH�LQWR�WKH�2ULJLQDO�7HPSODWH�HGLW�ER[�RU�XVH�WKH�%URZVH��«��EXWWRQ�WR�ILQG�
RQH�RQ�WKH�KDUG�GULYH��7HVW%HQFKHU�3UR�LV�VKLSSHG�ZLWK�WZR�GHIDXOW�WHPSODWH�ILOHV�IRU�HDFK�ODQJXDJH��IRXQG�
LQ�WKH�?WHPSODWHILOHV�VXEGLUHFWRU\�RI�\RXU�7HVW%HQFKHU�LQVWDOODWLRQ�GLUHFWRU\���8VHUV�FDQ�DOVR�GHVLJQ�WKHLU�
RZQ�WHPSODWH�ILOHV��,I�WKLV�LV�\RXU�ILUVW�WHVW�EHQFK��XVH�WEHQFK�Y��IRU�9HULORJ�SURMHFWV��RU�WEHQFK�YKG��IRU�
9+'/�SURMHFWV��EHFDXVH�LW�JHQHUDWHV�WKH�VLPSOHVW�WHVW�EHQFKHV�

��(QWHU�WKH�QDPH�IRU�\RXU�WRS�OHYHO�WHVW�EHQFK�LQWR�WKH�1HZ�7HPSODWH�HGLW�ER[��

��&OLFN�2.�WR�FRS\�WKH�WHPSODWH�DQG�DGG�LW�WR�WKH�3URMHFW�ZLQGRZ�

6WHS����,QVWDQWLDWH�087�LQ�WKH�7HPSODWH

1H[W��\RX�ZLOO�DGG�D�FRGH�VHJPHQW�WR�WKH�7HPSODWH�ILOH�WKDW�ZLOO�LQVWDQWLDWH�WKH�087�LQ�WKH�WHVW�EHQFK��2QFH�WKH�ILQDO�
WHVW�EHQFK�LV�JHQHUDWHG�LW�ZLOO�EHFRPH�WKH�WRS�OHYHO�PRGXOH�LQ�\RXU�GHVLJQ�DQG�ZLOO�EH�UHVSRQVLEOH�IRU�LQVWDQWLDWLQJ�WKH�
087�DQG�WKH�WLPLQJ�WUDQVDFWLRQV��

2SHQ�WKH�WHPSODWH�ILOH�DQG�ORFDWH�WKH�SODFH�LQ�WKH�FRGH�WR�LQVWDQWLDWH�WKH�087�

��'RXEOH�FOLFN�RQ�WKH�WHVW�EHQFK�ILOH�WKDW�ZDV�MXVW�DGGHG�WR�\RXU�SURMHFW��7KLV�RSHQV�DQ�(GLW�ZLQGRZ�DQG�GLVSOD\V�
WKH�VRXUFH�FRGH�RI�WKH�WHPSODWH�ILOH�

��6FUROO�WKURXJK�WKH�WHPSODWH�ILOH�DQG�ORFDWH�WKH�IROORZLQJ�FRPPHQW��



�����&KDSWHU����$�4XLFN�6WDUW�WR�7HVW%HQFKHU�3UR
������,QVWDQWLDWH�0RGHOV�8QGHU�7HVW�DIWHU�WKLV�FRPPHQW�EORFN�

9HULORJ�8VHUV�

,I�\RX�KDYH�DOUHDG\�FRPSLOHG�WKH�9HULORJ�087��\RX�FDQ�RSWLRQDOO\�XVH�WKH�SURMHFW�ZLQGRZ�WR�LQVWDQWLDWH�\RXU�087�
LQVWHDG�RI�PDQXDOO\�W\SLQJ�WKH�LQVWDQWLDWLRQ��

��/HIW�FOLFN�LQ�WKH�WHPSODWH�ILOH�HGLWRU�ZLQGRZ�EHORZ�WKH�FRPPHQW�VKRZQ�DERYH�

��5LJKW�FOLFN�RQ�WKH�WRS�OHYHO�PRGXOH��PRGXOH�QDPH�HQFORVHG�LQ�EUDFNHWV��

���H�J�������PRGXOH�!!!��LQ�WKH�3URMHFW�ZLQGRZ�WR�RSHQ�WKH�SRS�XS�FRQWH[W�PHQX

��6HOHFW�,QVWDQWLDWH�LQ�7%HQFK��7KLV�ZLOO�DGG�WKH�LQVWDQWLDWLRQ�RI�WKH�VHOHFWHG�PRGXOH�LQWR�WKH�WHPSODWH�ILOH��

$Q�H[DPSOH�RI�LQVWDQWLDWLRQ�RI�D�087�LQ�9HULORJ�LV�

WEVUDP�WEVUDP��&6%�:5%�$%86�'$7$%86���

7KLV�OLQH�RI�FRGH�ZLOO�GHFODUH�\RXU�PRGXOH�IRU�XVH�LQ�WKH�SURMHFW�

9+'/�8VHUV�

,I�\RX�DUH�XVLQJ�9+'/��LQVWDQWLDWH�WKH�087�E\�

��7\SH�WKH�087�LQVWDQWLDWLRQ�LQWR�WKH�WHPSODWH�ILOH��,W�ZLOO�SUREDEO\�ORRN�VRPHWKLQJ�OLNH�WKLV��

PXW06%��WEVUDP�SRUW�PDS�&6%��:5%��$%86��'%86����GRZQWR�����

��1H[W��VFUROO�XS�LQ�WKH�FRGH�WR�WKH�OLQH�

������'HFODUH�FRPSRQHQW�IRU�0RGHOV�8QGHU�7HVW�DIWHU�WKLV�FRPPHQW

'HILQH�WKH�FRPSRQHQW�SRUWLRQ�RI�\RXU�PRGXOH�EHORZ�WKLV�FRPPHQW�EORFN��8VH�WKH�IROORZLQJ�H[DPSOH�DV�D�
PRGHO�

FRPSRQHQW�WEVUDP�SRUW��&6%���LQ�VWGBORJLF�

�����������������������:5%���LQ�VWGBORJLF�

�����������������������$%86���LQ�VWGBORJLFBYHFWRU����GRZQWR����

�����������������������'$7$%86���LQRXW�VWGBORJLFBYHFWRU���GRZQWR���

������������������������

HQG�FRPSRQHQW�

1RWH��.HHS�WKH�7HPSODWH�ILOH�RSHQ�IRU�XVH�LQ�6WHS���

6WHS����,QVHUW�'LDJUDP�&DOOV�LQWR�7HPSODWH

7KLV�VWHS�ZLOO�VKRZ�\RX�KRZ�WR�SODFH�DQG�VHTXHQFH�WKH�WUDQVDFWLRQV�LQ�WKH�WHVW�EHQFK�

8VH�WKH�,QVHUW�'LDJUDP�&DOO�GLDORJ�WR�DGG�WLPLQJ�GLDJUDP�DSSO\�VWDWHPHQWV�WR�WKH�WHPSODWH�ILOH�

��6FUROO�GRZQ�LQ�WKH�WHPSODWH�ILOH�XQWLO�\RX�ILQG�WKH�VHTXHQFHU�FRGH��<RX�ZLOO�VHH�D�FRPPHQW�LQ�WKH�FRGH�WKDW�ORRNV�
OLNH�

������$GG�DSSO\�FDOOV�IRU�WLPLQJ�GLDJUDP�WUDQVDFWLRQV�DIWHU�WKLV�

��/HIW�FOLFN�LQ�WKH�WHPSODWH�ILOH�MXVW�EHORZ�WKLV�FRPPHQW��7KLV�LV�WKH�VHJPHQW�RI�FRGH�ZKHUH�WLPLQJ�WUDQVDFWLRQV�
ZLOO�EH�H[HFXWHG��



&KDSWHU����$�4XLFN�6WDUW�WR�7HVW%HQFKHU�3UR�����
��6HOHFW�(GLWRU�!�6KRZ�,QVHUW�'LDJUDP�&DOO�'LDORJ«�7KLV�ZLOO�RSHQ�WKH�,QVHUW�'LDJUDP�&DOO�GLDORJ��$�OLVW�RI�
VWDWHPHQWV�ZLOO�EH�LQ�WKH�GLDORJ�ER[��(DFK�VWDWHPHQW�UHSUHVHQWV�RQH�RI�WKH�WLPLQJ�WUDQVDFWLRQV�WKDW�\RX�KDYH�
DGGHG�WR�WKH�SURMHFW�

��'RXEOH�FOLFN�RQ�WKH�ILUVW�$SSO\B7UDQVDFWLRQ1DPH�VWDWHPHQW�WR�DGG�LW�WR�WKH�WHPSODWH�ILOH�

��1RWLFH�WKDW�WKH�$SSO\�VWDWHPHQW�ZDV�LQVHUWHG�LQ�WKH�WHPSODWH�ILOH��7KH�,QVHUW�'LDJUDP�&DOO�GLDORJ�LV�D�PRGHOHVV�
GLDORJ�VR�\RX�FDQ�OHDYH�LW�RSHQ�ZKLOH�\RX�SHUIRUP�RWKHU�DFWLRQV��'RXEOH�FOLFNLQJ�RQ�DGGLWLRQDO�$SSO\�VWDWH�
PHQWV�FDXVHV�WKRVH�VWDWHPHQWV�WR�EH�DGGHG�RQ�VXFFHVVLYH�OLQHV��

��,I�DQ\�RI�WKH�DSSOLHG�WUDQVDFWLRQV�FRQWDLQ�YDULDEOHV��WKHQ�HGLW�WKH�WHPSODWH�FRGH�WR�SURYLGH�YDOXHV�IRU�YDULDEOH�
QDPHV��,Q�WKH�H[DPSOH�$SSO\�VWDWHPHQW�EHORZ��D�YDOXH�RI���LV�DVVLJQHG�WR�VWDWH9DU�

���$SSO\BYHU\6LPSOH&\FOLF�VWDWH9DU�

$SSO\BYHU\6LPSOH&\FOLF����

6HH�6HFWLRQ�����8VLQJ�'LDJUDP�&DOOV�WR�7ULJJHU�7UDQVDFWLRQV�IRU�PRUH�LQIRUPDWLRQ�DERXW�DGGLQJ�GLDJUDP�FDOOV�

6WHS����*HQHUDWH�WKH�7HVW�%HQFK

2QFH�WKH�7HPSODWH�ILOH�KDV�EHHQ�VXFFHVVIXOO\�HGLWHG��\RX�DUH�UHDG\�WR�JHQHUDWH�WKH�WHVW�EHQFK��7R�GR�WKLV�

��&KRRVH�([SRUW�!�*HQHUDWH�7HVW�%HQFK�WR�JHQHUDWH�WKH�WHVW�EHQFK��

:KHQ�WKH�WHVW�EHQFK�LV�JHQHUDWHG��VHYHUDO�ILOHV�DUH�SURGXFHG��2QH�+'/�ILOH�LV�SURGXFHG�IRU�HYHU\�WLPLQJ�GLDJUDP�WKDW�
\RX�DGGHG�WR�WKH�SURMHFW���$QRWKHU�+'/�ILOH�LV�SURGXFHG�WKDW�UHSUHVHQWV�WKH�WHVW�EHQFK�LWVHOI�

7KH�RULJLQDO�WHPSODWH�ILOH�FRQWDLQHG�D�VHULHV�RI�PDFURV�WKDW�DUH�H[SDQGHG�WR�JHQHUDWH�WKH�+'/�FRGH�IRU�WKH�WHVW�EHQFK��
,Q�WKH�WHPSODWH�ILOH��PDFURV�EHJLQ�ZLWK�D�GROODU�VLJQ������7KH�PDFURV�DUH�XVHG�WR�H[SDQG�WKH�WHPSODWH�ILOH�LQWR�WKH�+'/�
FRGH�IRU�WKH�WHVW�EHQFK�ILOH��7KLV�ZLOO�EH�DFFRPSOLVKHG�WKURXJK�GLUHFW�WH[WXDO�VXEVWLWXWLRQ��UHVXOWLQJ�LQ�WKH�JHQHUDWHG�
WHVW�EHQFK�

7KH�WHVW�EHQFK�FDQ�EH�JHQHUDWHG�UHSHWLWLYHO\��DOORZLQJ�\RX�WR�PDNH�FKDQJHV�WR�WKH�WLPLQJ�WUDQVDFWLRQV�ZLWKRXW�ORVLQJ�
DQ\�FRGH�WKDW�\RX�PD\�KDYH�SODFHG�LQ�WKH�WHVW�EHQFK��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�DQ\�WH[W�EHWZHHQ�WKH�EHJLQQLQJ�DQG�
WKH�HQGLQJ�RI�WKH�PDFUR�FRPPHQWV�ZLOO�EH�UHSODFHG��7KLV�PHDQV�WKDW�+'/�FRGH�WKDW�\RX�DGG�VKRXOG�EH�SODFHG�EHIRUH�
RU�DIWHU�WKH�EORFNV�RI�FRGH�JHQHUDWHG�E\�7HVW%HQFKHU��VHH�6HFWLRQ�����IRU�PRUH�LQIRUPDWLRQ��

7ZR�RWKHU�ILOHV�ZLOO�EH�LPSRUWDQW�GXULQJ�WKH�WHVW�EHQFK�VLPXODWLRQ��6WHS�������³YHULORJ�ORJ´�DQG�³ZDYHSHUO�ORJ´��7KH�
ILUVW�ILOH�ZLOO�FRQWDLQ�VLPXODWRU�ZDUQLQJV�DQG�HUURUV�WKDW�RFFXU�GXULQJ�WKH�VLPXODWLRQ��7KH�5HSRUW�ZLQGRZ��ORZHU�ULJKW�
KDQG�FRUQHU��KDV�D�WDE�RQ�WKH�ERWWRP�WKDW�LV�ODEHOHG�³YHULORJ�ORJ´��&OLFN�WKLV�WDE�WR�YLHZ�³YHULORJ�ORJ�´�7KH�VHFRQG�ORJ�
ILOH��³ZDYHSHUO�ORJ�´�ZLOO�UHSRUW�ZDUQLQJV�VSHFLILHG�E\�WKH�VLPXODWRU��7KH�WHVW�EHQFK�FDQ�EH�VHW�XS�WR�UHFRUG�XQH[SHFWHG�
YDOXHV��IRU�LQVWDQFH���1RWH��RWKHU�ILOHV�DQG�UHSRUWV�WKDW�DUH�DYDLODEOH�DUH�OLVWHG�XQGHU�WKH�RWKHU�ODEHOHG�WDEV�LQ�WKH�5HSRUW�
ZLQGRZ���

6WHS�����6LPXODWH�7HVW�%HQFK

7KH�WHVW�EHQFK�WKDW�\RX�KDYH�FUHDWHG�FDQ�QRZ�EH�VLPXODWHG�E\�WDNLQJ�DOO�RI�WKH�ILOHV�SURGXFHG�E\�7HVW%HQFKHU�3UR�DQG�
SODFLQJ�WKHP�LQWR�D�VLPXODWRU��9HULORJ�XVHUV�FDQ�XVH�WKH�LQIRUPDWLRQ�LQ�WKLV�VHFWLRQ�WR�VLPXODWH�WKH�WHVW�EHQFK�XVLQJ�
7HVW%HQFKHU�3UR�

7KHUH�DUH�WKUHH�ZD\V�WR�UXQ�WKH�VLPXODWLRQ�

��3UHVV�WKH�5XQ�EXWWRQ��ODUJH�JUHHQ�WULDQJOH��RQ�WKH�VLPXODWLRQ�EXWWRQ�EDU��PDNLQJ�VXUH�WKH�6LPXODWH�3URMHFW�RS�
WLRQ�LV�VHOHFWHG����

��&KRRVH�WKH�6LPXODWH�!�5XQ�PHQX�RSWLRQ��25



�����&KDSWHU����$�4XLFN�6WDUW�WR�7HVW%HQFKHU�3UR
��3UHVV�WKH��)�!�NH\����

7KH�ZDYHIRUPV�ZLOO�EH�GLVSOD\HG�LQ�WKH�'LDJUDP�ZLQGRZ�RQFH�D�SURMHFW�LV�VLPXODWHG��,I�\RX�GR�QRW�ZDQW�WR�FRQWLQXH�
WR�ZDWFK�D�SDUWLFXODU�VLJQDO��OHIW�FOLFN�RQ�WKH�VLJQDO�QDPH�LQ�WKH�'LDJUDP�ZLQGRZ�DQG�SUHVV�WKH��'HOHWH!�NH\��

7HVW%HQFKHU�3UR�KDV�WZR�VLPXODWLRQ�PRGHV��$XWR�5XQ�DQG�'HEXJ�5XQ��7KHVH�PRGHV�GHWHUPLQH�ZKHQ�D�VLPXODWLRQ�
LV�SHUIRUPHG��7KH�FXUUHQW�VLPXODWLRQ�PRGH�LV�GLVSOD\HG�RQ�WKH�OHIWPRVW�EXWWRQ�RQ�WKH�VLPXODWLRQ�EXWWRQ�EDU��WKLV�LV�WKH�
PRGH�EXWWRQ��,Q�WKH�'HEXJ�5XQ�VLPXODWLRQ�PRGH��VLPXODWLRQV�DUH�VWDUWHG�RQO\�ZKHQ�WKH�XVHU�SUHVVHV�WKH�5XQ�RU�6LQJOH�
6WHS�EXWWRQV��VLPLODU�WR�D�VWDQGDUG�9HULORJ�VLPXODWRU���,Q�WKH�$XWR�5XQ�VLPXODWLRQ�PRGH��WKH�VLPXODWRU�ZLOO�DXWRPDW�
LFDOO\�UXQ�D�VLPXODWLRQ�HDFK�WLPH�D�ZDYHIRUP�LV�DGGHG�RU�PRGLILHG�LQ�WKH�'LDJUDP�ZLQGRZ��7KLV�PRGH�PDNHV�LW�HDV\�
WR�TXLFNO\�WHVW�VPDOO�PRGXOHV�DQG�GR�ERWWRP�XS�WHVWLQJ��3UHVV�WKH�PRGH�EXWWRQ�WR�WRJJOH�EHWZHHQ�WKH�WZR�VLPXODWLRQ�
PRGHV�

7HVW%HQFKHU�3UR�DOVR�KDV�WZR�VLPXODWLRQ�VWDWHV��6LP�'LDJUDP�	�3URMHFW�DQG�6LPXODWH�3URMHFW��WKDW�GHWHUPLQH�ZKDW�
LV�VLPXODWHG��7KH�VWDWH�FDQ�EH�VHOHFWHG�E\�XVLQJ�WKH�GURS�GRZQ�OLVW�WR�WKH�OHIW�RI�WKH�PRGH�EXWWRQ�RQ�WKH�VLPXODWLRQ�
EXWWRQ�EDU��7KH�6LP�'LDJUDP�	�3URMHFW�PRGH�LQGLFDWHV�WKDW�ERWK�WKH�GLDJUDP�ZDYHIRUPV�DQG�WKH�9HULORJ�VRXUFH�FRGH�
ZLOO�EH�VLPXODWHG�WRJHWKHU��7KH�6LPXODWH�3URMHFW�VWDWH�LQGLFDWHV�WKDW�9HULORJ�FRGH�DQG�WKH�GLDJUDP�ZLOO�EH�VLPXODWHG�
LQGHSHQGHQW�RI�RQH�DQRWKHU��7KH�VLPXODWLRQ�EXWWRQ�EDU�FRQWUROV�WKH�VLPXODWLRQ�LQ�WKLV�VWDWH��$Q�DGGLWLRQDO�PHWKRG�RI�
FRQWUROOLQJ�VLPXODWLRQ�LV�E\�XVH�RI�WKH�6LPXODWH�'LDJUDP�EXWWRQ�RQ�WKH�VLPXODWLRQ�EXWWRQ�EDU��:DYHIRUPV�FDQQRW�EH�
XVHG�DV�VWLPXOL�LQ�WKH�6LPXODWH�3URMHFW�VWDWH��DQG�VR�WKH\�FDQQRW�EH�XVHG�WR�GULYH�VLJQDOV��7KH�6LPXODWH�3URMHFW�VWDWH�
JLYHV�WKH�XVHU�WKH�DELOLW\�WR�SHUIRUP�WLPLQJ�DQG�DQDO\VLV�RQ�ZDYHIRUPV�ZLWKRXW�LQFXUULQJ�WKH�RYHUKHDG�RI�UH�VLPXODWLQJ�
WKH�HQWLUH�SURMHFW��7KLV�PRGH�LV�RIWHQ�XVHIXO�ZKHQ�FUHDWLQJ�WUDQVDFWLRQV�IRU�D�WHVW�EHQFK�

6WHS�����)LQGLQJ�2XW�0RUH�$ERXW�7HVW%HQFKHU�3UR

7KH�TXLFNHVW�ZD\�WR�OHDUQ�PRUH�DERXW�XVLQJ�7HVW%HQFKHU�LV�WR�SHUIRUP�WKH�WXWRULDOV�SURYLGHG�IRU�WKH�SURMHFW�DQG�WR�
H[DPLQH�WKH�H[DPSOH�ILOHV�SURYLGHG�ZLWK�WKH�SURMHFW��$SSHQGLFHV�$�DQG�%�RI�WKLV�PDQXDO�SURYLGH�D�EDVLF�WXWRULDO�DQG�
D�PRUH�DGYDQFHG�WXWRULDO��UHVSHFWLYHO\��

$GGLWLRQDO�H[DPSOH�ILOHV�FDQ�EH�IRXQG�LQ�WKH�([DPSOHV�VXEGLUHFWRU\�RI�WKH�LQVWDOODWLRQ�GLUHFWRU\��0DQ\�RI�WKHVH�ILOHV�
FRQWDLQ�WH[W�LQ�WKH�WLPLQJ�GLDJUDP�WKDW�VSHFLILHV�ZKDW�WKH�WLPLQJ�GLDJUDP�GHPRQVWUDWHV��,Q�DGGLWLRQ��WKHUH�LV�D�UH�
DGPH�W[W�ILOH�LQ�WKH�([DPSOHV�GLUHFWRU\�WKDW�VSHFLILHV�WKH�FRQWHQWV�RI�HDFK�VXEGLUHFWRU\�RI�WKH�([DPSOHV�!�9+'/�DQG�
([DPSOHV�!�9HULORJ�GLUHFWRULHV��



&KDSWHU����3URMHFW�)XQFWLRQV�����
7HVW%HQFKHU�3UR�XVHV�D�SURMHFW�WR�OLVW�WKH�ILOHV�WR�EH�VLPXODWHG��VHW�ZDWFKHV�RQ�VLJQDOV��YLHZ�VLJQDO�ZDYHIRUPV���DQG�
VWRUH�VLPXODWLRQ�RSWLRQV��

����2SHQLQJ��6DYLQJ��DQG�6WDUWLQJ�1HZ�3URMHFWV

3URMHFWV�DUH�RSHQHG�DQG�VDYHG�XVLQJ�WKH�3URMHFW�PHQX�RSWLRQV��%\�GHIDXOW��7HVW%HQFKHU�RSHQV�ZLWK�D�QHZ�XQWLWOHG�
SURMHFW�

7R�RSHQ�DQ�H[LVWLQJ�SURMHFW�

��6HOHFW�WKH�3URMHFW�!�2SHQ�+'/�3URMHFW�PHQX�RSWLRQ��7KLV�RSHQV�WKH�2SHQ�3URMHFW�)LOH�GLDORJ�ZKHUH�\RX�FDQ�
VHOHFW�D�SURMHFW�ILOH�WR�RSHQ�

7R�VDYH�DQ�RSHQ�SURMHFW�

��6HOHFW�WKH�3URMHFW�!�6DYH�+'/�3URMHFW�PHQX�RSWLRQ�WR�RSHQ�D�6DYH�GLDORJ��%\�GHIDXOW��SURMHFW�ILOH�QDPHV�KDYH�
DQ�H[WHQVLRQ�RI�+3-�

7R�FOHDU�WKH�FXUUHQW�SURMHFW�DQG�VWDUW�D�QHZ�SURMHFW�

��6HOHFW�WKH�3URMHFW�!�1HZ�+'/�3URMHFW�PHQX�RSWLRQ��<RX�ZLOO�EH�DVNHG�VHYHUDO�TXHVWLRQV�DERXW�VDYLQJ�WKH�
ILOHV�WKDW�DUH�FXUUHQWO\�RSHQ�DQG�WKHQ�D�QHZ�SURMHFW�ZLOO�EH�FUHDWHG�

����3URMHFW�3UHIHUHQFHV�'LDORJ�

7KH�3URMHFW�6HWWLQJV�GLDORJ�FRQWUROV�WKH�VLPXODWRU�UXQ�WLPH�RSWLRQV��7KLV�LQIRUPDWLRQ�LV�VWRUHG�LQVLGH�WKH�SURMHFW�+3-�
ILOH��7R�RSHQ�WKH�3URMHFW�6HWWLQJV�GLDORJ�

��&KRRVH�WKH�3URMHFW�!�3URMHFW�6HWWLQJV�PHQX�RSWLRQ�WR�RSHQ�WKH�3URMHFW�6HWWLQJV�GLDORJ

7KHUH�DUH�VHYHUDO�RSWLRQV�LQ�WKH�3URMHFW�6HWWLQJV�GLDORJ�

��7KH�'HOD\�6HWWLQJV�UDGLR�EXWWRQV�GHWHUPLQHV�ZKLFK�GHOD\�YDOXH�LV�XVHG�LQ�PLQ�W\S�PD[�H[SUHVVLRQV��7KLV�LV�
VLPLODU�WR�WKH���PD[GHOD\V���PLQGHOD\V��DQG��W\SGHOD\V�FRPPDQG�OLQH�VLPXODWRU�RSWLRQV�

7KH�QH[W�JURXS�RI�RSWLRQV�DUH�WKH�FKHFNER[HV�WR�WKH�ULJKW�RI�WKH�'HOD\�6HWWLQJV�VHFWLRQ�

��7KH�*UDE�WRS�OHYHO�VLJQDOV�FKHFN�ER[�WXUQV�RQ�WKH�DXWRPDWLF�PRQLWRULQJ�RI�SRUWV�RU�LQWHUQDO�VLJQDOV�LQ�WKH�WRS�
OHYHO�PRGXOH�

��7KH�6KRZ�ILOH�WUHH�QRGHV�FKHFN�ER[�DOORZV�ILOH�QDPHV�WR�EH�VKRZQ�LQ�WKH�SURMHFW�WUHH�

��7KH�+LGH�HPSW\�OLVWV�FKHFN�ER[�KLGHV�QRGHV�ZLWKRXW�DQ\�OHDI�QRGHV��&KHFNLQJ�WKLV�PDNHV�WKH�SURMHFW�WUHH�PRUH�
UHDGDEOH�



�����&KDSWHU����3URMHFW�)XQFWLRQV
��7KH�&DSWXUH�DQG�6KRZ�:DWFKHG�6LJ�
QDOV�FKHFN�ER[�HQDEOHV�WKH�GLVSOD\�RI�
ZDYHIRUP�UHVXOWV�IURP�D�VLPXODWLRQ�
UXQ��

��7KH�'XPS�:DWFKHG�6LJQDOV�FKHFN�ER[�
ZLOO�JHQHUDWH�D�GXPS�ILOH�IRU�DQ\�
ZDWFKHG�VLJQDOV�LQ�WKH�GLDJUDP��7KH�
JHQHUDWHG�ILOH�ZLOO�KDYH�WKH�VDPH�
QDPH�DV�WKH��WLP�ILOH��RQO\�ZLWK�DQ�
H[WHQVLRQ�RI��9&'�

��2QH�VHWWLQJ�LQ�WKLV�GLDORJ�KDV�EHHQ�
UHVHUYHG�IRU�IXWXUH�XVH�±�WKH�,QWHUDF�
WLYH�0RGH�$IWHU�&RPSLOH�FKHFNER[�

%HORZ�WKHVH�WZR�JURXSV�DUH�VHYHUDO�HGLW�ER[HV�
WKDW�WHOO�WKH�SURMHFW�ZKHUH�WR�ORRN�IRU�ILOHV��WKH�
ILOH�W\SHV�WKDW�DUH�EHLQJ�XVHG��HWF��7KHVH�RSWLRQV�
DUH�H[SODLQHG�EHORZ�

��,QFOXGH�'LUHFWRULHV�HGLW�ER[�VSHFLILHV�
WKH�GLUHFWRULHV�ZKHUH�7HVW%HQFKHU�
VHDUFKHV�IRU�ILOHV�WKDW�ZLOO�EH�XVHG�LQ�
WKH�SURMHFW��7KH�IROORZLQJ�LV�D�:LQ�
GRZV�H[DPSOH��8QL[�XVHUV�VKRXOG�XVH�
WKH���VODVKHV��

&�?GHVLJQ?SURMHFW�F�?GHVLJQ?
OLEUDU\

��7KH�/LEUDU\�'LUHFWRULHV�HGLW�ER[�OLVWV�
WKH�SDWK�DQG�GLUHFWRULHV�ZKHUH�7HVW�
%HQFKHU�VHDUFKHV�IRU�OLEUDU\�ILOHV��7HVW%HQFKHU�ZLOO�WU\�WR�PDWFK�DQ\�XQGHILQHG�PRGXOHV�ZLWK�WKH�QDPHV�RI�
WKH�ILOHV�WKDW�KDYH�RQH�RI�WKH�ILOH�H[WHQVLRQV�OLVWHG�LQ�WKH�/LE�([WHQVLRQV�HGLW�ER[��7KH�VLPXODWRU�GRHV�QRW�
ORRN�LQVLGH�D�ILOH�XQOHVV�WKH�XQGHILQHG�PRGXOH�QDPH�H[DFWO\�PDWFKHV�D�ILOH�QDPH��7KH�VLPXODWRU�GRHV�QRW�
ORRN�DW�DQ\�ILOHV�XQOHVV�WKHUH�DUH�ILOH�H[WHQVLRQV�OLVWHG�LQ�WKH�/LE�([WHQVLRQV�HGLW�ER[��7KH�IROORZLQJ�LV�D�
:LQGRZV�H[DPSOH��8QL[�XVHUV�VKRXOG�XVH�WKH���VODVKHV��

&�?GHVLJQ?SURMHFW�F�?GHVLJQ?OLEUDU\

��7KH�/LE�([WHQVLRQV�HGLW�ER[�VSHFLILHV�WKH�ILOH�QDPH�H[WHQVLRQ�XVHG�ZKHQ�VHDUFKLQJ�IRU�OLEUDU\�ILOHV�LQ�WKH�
OLEUDU\�GLUHFWRU\��(DFK�OLEUDU\�H[WHQVLRQ�VKRXOG�EHJLQ�ZLWK�WKH�SHULRG�FKDUDFWHU�IROORZHG�E\�WKH�H[WHQVLRQ�
QDPH��8VH�D�VHPLFRORQ�WR�VHSDUDWH�PXOWLSOH�ILOH�H[WHQVLRQV�

�Y��YY

��7KH�/DQJXDJH�VHWWLQJ�LV�FRQWUROOHG�E\�XVH�RI�D�GURS�GRZQ�OLVW�ER[��,W�LV�LPSRUWDQW�WKDW�WKLV�VHWWLQJ�EH�SURSHUO\�
VHOHFWHG�WR�HQVXUH�WKDW�WKH�JHQHUDWHG�WHVW�EHQFK�LV�ZULWWHQ�LQ�WKH�FRUUHFW�ODQJXDJH�

��7KH�/RJILOH�VSHFLILHV�WKH�QDPH�RI�WKH�ORJ�ILOH�ZKLFK�UHFHLYHV�DOO�WKH�VLPXODWLRQ�UHVXOWV�DQG�LQIRUPDWLRQ��%\�
GHIDXOW�7HVW%HQFKHU�XVHV�YHULORJ�ORJ�ILOH�

��7KH�&RPPDQG�/LQH�2SWLRQV�HGLW�ER[�FRQWDLQV�WKH�FRPPDQG�OLQH�HTXLYDOHQWV�IRU�DOO�WKH�RSWLRQV�WKDW�DUH�
FKHFNHG�LQ�WKLV�GLDORJ��:KHQ�WKH�*HQHUDWH�&RPPDQG�)LOH�EXWWRQ�LV�SXVKHG��WKH�WH[W�FRQWDLQHG�LQ�WKH�&RP�
PDQG�/LQH�2SWLRQV�HGLW�ER[�DORQJ�ZLWK�WKH�OLVW�RI�9HULORJ�ILOHV�VSHFLILHG�LQ�WKH�SURMHFW�ZLQGRZ�DUH�ZULWWHQ�
WR�D�FRPPDQG�ILOH��7KLV�ILOH�FDQ�WKHQ�EH�XVHG�ZLWK�WKH�&RPPDQG�/LQH�YHUVLRQ�RI�WKH�7HVW%HQFKHU�VLPXODWRU�

)LJXUH������3URMHFW�6HWWLQJV�GLDORJ



&KDSWHU����3URMHFW�)XQFWLRQV�����
,I�\RX�ZRUN�SULPDULO\�ZLWK�RQH�ODQJXDJH��\RX�SUREDEO\�ZDQW�WR�VHW�D�GHIDXOW�ODQJXDJH�VR�WKDW�\RX�GR�QRW�KDYH�WR�UHVHOHFW�
WKH�ODQJXDJH�IRU�HDFK�QHZ�SURMHFW��:KHQ�\RX�KDYH�ILQLVKHG�PDNLQJ�WKH�SURMHFW�VHWWLQJV�ZLWK�WKH�3URMHFW�6HWWLQJV�GLDORJ�
ER[��\RX�FDQ�FKDQJH�WKH�GHIDXOW�ODQJXDJH�IRU�DOO�IXWXUH�SURMHFWV�E\�

��&KRRVLQJ�WKH�2SWLRQV�!�7HVW�%HQFK�3UHIHUHQFHV�PHQX�RSWLRQ�WR�RSHQ�WKH�7HVW�%HQFK�3UHIHUHQFHV�GLDORJ�

��&KRRVLQJ�D�ODQJXDJH�IURP�WKH�/DQJXDJH�GURS�GRZQ�OLVW�ER[�LQ�WKH�3URMHFW�'HIDXOWV�VHFWLRQ�RI�WKH�GLDORJ�ER[�
DQG�WKHQ�FOLFNLQJ�2.�WR�FORVH�WKH�GLDORJ�

����$GGLQJ�)LOHV�DQG�%XLOGLQJ�WKH�3URMHFW�

7KH�ILUVW�VWHS�LQ�FUHDWLQJ�D�SURMHFW�LV�WR�DGG�WLPLQJ�GLDJUDPV�WR�WKH�SURMHFW�ZLQGRZ��

,I�\RX�QHHG�WR�FUHDWH�QHZ�WLPLQJ�GLDJUDPV��VHH�&KDSWHU����$�4XLFN�6WDUW�WR�7HVW%HQFKHU�3UR�IRU�D�TXLFN�VWDUW��RU�&KDS�
WHU����&UHDWH�7UDQVDFWLRQ�'LDJUDPV�IRU�D�PRUH�GHWDLOHG�H[SODQDWLRQ��

,I�\RX�KDYH�WLPLQJ�GLDJUDP�ILOHV���WLP��DOUHDG\�SUHSDUHG��GR�WKH�IROORZLQJ�WR�DGG�WKHP�WR�WKH�3URMHFW�ZLQGRZ�

��5LJKW�FOLFN�LQ�WKH�3URMHFW�ZLQGRZ�WR�RSHQ�WKH�FRQWH[W�PHQX��DQG�VHOHFW�WKH�$GG�7LPLQJ�'LDJUDP�V��PHQX�
RSWLRQ�

��25��FKRRVH�WKH�3URMHFW�!�$GG�7LPLQJ�'LDJUDP�V��PHQX�RSWLRQ�

��%RWK�RI�WKHVH�IXQFWLRQV�RSHQ�D�)LOH�GLDORJ��6HOHFW�RQH�RU�PRUH�ILOHV�WR�DGG�WR�WKH�SURMHFW�DQG�FOLFN�WKH�2SHQ�EXW�
WRQ�WR�FORVH�WKH�GLDORJ�

7R�DGG�DQ�H[LVWLQJ�+'/�ILOH�WR�WKH�SURMHFW�

��5LJKW�FOLFN�LQ�WKH�3URMHFW�ZLQGRZ�WR�RSHQ�WKH�FRQWH[W�PHQX��DQG�VHOHFW�WKH�$GG�+'/�)LOH�V��PHQX�RSWLRQ�

��25��FKRRVH�WKH�3URMHFW�!�$GG�+'/�)LOH�V��PHQX�RSWLRQ�

��%RWK�RI�WKHVH�DFWLRQV�RSHQ�D�)LOH�GLDORJ��6HOHFW�RQH�RU�PRUH�ILOHV�WR�DGG�WR�WKH�SURMHFW�DQG�FOLFN�WKH�2SHQ�EXWWRQ�
WR�FORVH�WKH�GLDORJ�

1RWH��,I�\RX�DGG�D�ILOH�WR�D�SURMHFW�WKDW�KDV�QRW�\HW�EHHQ�VDYHG�\RX�ZLOO�EH�SURPSWHG�WR�VDYH�WKH�QHZ�SURMHFW��7KH�6DYH�
1HZ�3URMHFW�$V�GLDORJ�ZLOO�RSHQ��7KH�GLUHFWRU\�WKDW�\RX�VDYH�WKH�QHZ�SURMHFW�LQ�ZLOO�EH�WKH�SURMHFW�GLUHFWRU\��DQG�DOO�
JHQHUDWHG�ILOHV�ZLOO�EH�SODFHG�LQ�WKLV�GLUHFWRU\�

9HULORJ�XVHUV�ZLOO�EH�DEOH�WR�EXLOG�WKH�SURMHFW�IRU�VLPXODWLRQ�XQGHU�7HVW%HQFKHU��9+'/�XVHUV�ZLOO�QRW�EH�DEOH�WR�EXLOG�
WKH�SURMHFW�ZLWKLQ�7HVW%HQFKHU��VR�D�KLHUDUFKLFDO�YLHZ�RI�WKH�ILOHV�ZLOO�QRW�EH�SRVVLEOH��:KHQ�ILOHV�DUH�ILUVW�DGGHG�WR�WKH�
SURMHFW��\RX�FDQ�VHH�WKH�ILOHQDPH�EXW�\RX�FDQQRW�VHH�D�KLHUDUFKLFDO�YLHZ�RI�WKH�PRGXOHV�LQVLGH�WKH�ILOHV��7R�YLHZ�WKH�
LQWHUQDO�PRGXOHV�RQ�WKH�SURMHFW�WUHH�\RX�PXVW�ILUVW�EXLOG�RU�UXQ�D�VLPXODWLRQ��7KH�EXLOG�FRPPDQG�FRPSLOHV�WKH�9HULORJ�
ILOHV�DQG�EXLOGV�WKH�9HULORJ�WUHH��,W�GRHV�QRW�UXQ�D�VLPXODWLRQ��)RU�ODUJH�SURMHFWV��EXLOG�OHWV�\RX�TXLFNO\�FRQVWUXFW�WKH�
WUHH�ZLWKRXW�KDYLQJ�WR�ZDLW�IRU�D�VLPXODWLRQ�WR�UXQ��

7KHUH�DUH�WKUHH�ZD\V�WR�EXLOG�D�SURMHFW�

��3UHVV�WKH�\HOORZ�%XLOG�EXWWRQ� �RQ�WKH�VLPXODWLRQ�EXWWRQ�EDU�

��6HOHFW�WKH�6LPXODWH�!�%XLOG�PHQX�RSWLRQ�

��25��SUHVV�WKH��)�!�NH\

&KDSWHU����:RUNLQJ�ZLWK�7HPSODWH�)LOHV�JLYHV�D�GHWDLOHG�H[SODQDWLRQ�RI�ZRUNLQJ�ZLWK�7HPSODWH�ILOHV��7HPSODWH�ILOHV�
DUH�XVHG�WR�JHQHUDWH�WKH�WHVW�EHQFK�LWVHOI�RQFH�WKH�WLPLQJ�WUDQVDFWLRQV�KDYH�EHHQ�DGGHG�WR�WKH�SURMHFW���7KH�7HPSODWH�
KDV�D�ILOH�H[WHQVLRQ�RI��Y�IRU�9HULORJ�XVHUV�DQG��YKG�IRU�9+'/�XVHUV��2QFH�DOO�RI�\RXU�WLPLQJ�GLDJUDPV�KDYH�EHHQ�FRP�
SOHWHG��\RX�ZLOO�EH�UHDG\�WR�DGG�\RXU�7HPSODWH�ILOH�WR�EXLOG�WKH�WHVW�EHQFK��



�����&KDSWHU����3URMHFW�)XQFWLRQV
7R�DGG�D�WRS�OHYHO�WHPSODWH�ILOH�WR�WKH�SURMHFW�

��5LJKW�FOLFN�LQ�WKH�3URMHFW�ZLQGRZ�DQG�FKRRVH�&RS\�7HVW%HQFKHU�7HPSODWH�)LOH�IURP�WKH�FRQWH[W�PHQX��7KLV�
RSHQV�D�GLDORJ�ER[�ZLWK�WKH�VDPH�QDPH�

��&KHFN�WKH�$GG�WR�3URMHFW�FKHFNER[�LQ�WKH�ERWWRP�OHIW�RI�WKH�GLDORJ�ER[�WR�HQVXUH�WKDW�WKH�WHPSODWH�\RX�FKRRVH�
ZLOO�EH�FRSLHG�WR�WKH�SURMHFW�

��(QWHU�DQ�H[LVWLQJ�WHPSODWH�ILOH�QDPH�LQWR�WKH�2ULJLQDO�7HPSODWH�HGLW�ER[�RU�XVH�WKH�%URZVH��«��EXWWRQ�WR�ILQG�
RQH�RQ�WKH�KDUG�GULYH��7HVW%HQFKHU�3UR�LV�VKLSSHG�ZLWK�WZR�GHIDXOW�WHPSODWH�ILOHV�IRU�HDFK�ODQJXDJH��8VHUV�
FDQ�DOVR�GHVLJQ�WKHLU�RZQ�WHPSODWH�ILOH��7KH�LVRWEHQFK�WHVW�EHQFK�JHQHUDWHV�WKH�ZDYHIRUPV�UHODWHG�WR�WKH�
087��ZKLOH�WKH�WEHQFK�JHQHUDWHV�DOO�RI�WKH�ZDYHIRUPV�WKDW�ZLOO�OHW�\RX�VHH�WKH�H[DFW�VWDWXV�RI�HDFK�WUDQVDF�
WLRQ�GXULQJ�WKH�VLPXODWLRQ��7KH�WEHQFK�LV�WKH�GHIDXOW�WHVW�EHQFK�WHPSODWH�ILOH�EHFDXVH�LW�SURYLGHV�PRUH�LQIRU�
PDWLRQ�DQG�WKH�ILOH�LV�VLPSOHU�

��(QWHU�WKH�QDPH�RI�\RXU�WRS�OHYHO�SURMHFW�LQWR�WKH�1HZ�7HPSODWH�HGLW�ER[��

��&OLFN�2.�WR�FRS\�WKH�WHPSODWH�DQG�DGG�LW�WR�WKH�3URMHFW�ZLQGRZ�

2QFH�WKH�7HPSODWH�ILOH�LV�LQ�SODFH�DQG�HGLWHG�WR�LQFOXGH�\RXU�087�DQG�WLPLQJ�WUDQVDFWLRQV��6WHSV���	����&KDSWHU����$�
4XLFN�6WDUW�WR�7HVW%HQFKHU�3UR���\RX�FDQ�JHQHUDWH�WKH�WHVW�EHQFK�E\�VHOHFWLQJ�([SRUW�!�*HQHUDWH�7HVW�%HQFK«�

,I�\RX�DUH�XVLQJ�9HULORJ��\RX�FDQ�EXLOG�WKH�WHVW�EHQFK�XVLQJ�WKH�EXLOG�RU�UXQ�LQVWUXFWLRQV�DERYH��$IWHU�WKH�SURMHFW�LV�
EXLOW�\RX�FDQ�YLHZ�DOO�WKH�PRGXOHV��VLJQDOV��SRUWV��DQG�FRPSRQHQWV�LQ�WKH�9HULORJ�ILOHV��2QH�PRGXOH�QDPH�ZLOO�EH�VXU�
URXQGHG�E\�EUDFNHWV���QDPH!!��7KLV�LV�WKH�WRS�OHYHO�WHVW�EHQFK�PRGXOH�IRU�WKH�SURMHFW��7KH�WRS�OHYHO�PRGXOH�LV�WKH�
KLJKHVW�OHYHO�LQVWDQWLDWHG�FRPSRQHQW��$OO�VXE�PRGXOHV�FDQ�EH�YLHZHG�E\�GHVFHQGLQJ�WKH�WRS�OHYHO�PRGXOH
V�WUHH��6HF�
WLRQ������6LPXODWLQJ�WKH�7HVW�%HQFK�GLVFXVVHV�SURMHFW�VLPXODWLRQ�

����8VLQJ�WKH�3URMHFW�7UHH�&RQWURO�

7KH�3URMHFW�7UHH�FRQWURO�LV�XVHG�WR�LQYHVWLJDWH�WKH�KLHUDUFKLFDO�VWUXFWXUH�RI�WKH�9HULORJ�FRPSRQHQWV��YLHZ�VRXUFH�FRGH��
DQG�VHW�ZDWFKHV�RQ�VLJQDOV��(DFK�QRGH�LQ�WKH�WUHH�KDV�D�FRQWH[W�VHQVLWLYH�SRS�XS�PHQX�WKDW�FDQ�EH�RSHQHG�E\�ULJKW�FOLFN�
LQJ�RQ�WKH�QRGH��7KH�IROORZLQJ�IXQFWLRQV�GHVFULEH�WKH�JHQHUDO�YLHZLQJ�IHDWXUHV�RI�WKH�WUHH�FRQWURO���

9LHZLQJ�VRXUFH�FRGH�

��7R�RSHQ�DQ�+'/�ILOH��GRXEOH�FOLFN�RQ�D�ILOH�QDPH�WR�RSHQ�WKH�ILOH�LQ�D�QHZ�HGLWRU�ZLQGRZ�

��7R�VHH�WKH�GHFODUDWLRQ�RI�D�VLJQDO�RU�FRPSRQHQW��GRXEOH�FOLFN�RQ�WKH�VLJQDO�RU�FRPSRQHQW�WR�MXPS�WR�WKH�GHF�
ODUDWLRQ�LQ�WKH�+'/�VRXUFH�FRGH�

([SDQGLQJ�RU�KLGLQJ�EUDQFKHV�RI�D�WUHH��

��&OLFN� �RU� �WR�H[SDQG�RU�FORVH�D�QRGH��7KLV�ZLOO�GLVSOD\�EXW�QRW�RSHQ�VXE�QRGHV�

��7R�FRPSOHWHO\�H[SDQG�D�QRGH�DQG�DOO�VXE�QRGHV��ULJKW�FOLFN�RQ�D�QRGH�DQG�FKRRVH�([SDQG�,WHP�IURP�WKH�SRS�
XS�PHQX��



&KDSWHU����3URMHFW�)XQFWLRQV�����
����0RGHO6LP�,QWHJUDWLRQ

,I�\RX�XVH�0RGHO6LP�WR�VLPXODWH�HLWKHU�\RXU�9HULORJ�RU�\RXU�9+'/�FRGH��\RX�FDQ�HQDEOH�WKH�0RGHO6LP�,QWHJUDWLRQ�
IHDWXUH�RI�7HVW%HQFKHU��7KH�LQWHJUDWLRQ�IHDWXUH�ZLOO�FDXVH�0RGHO6LP�WR�ODXQFK�ZLWK�D�OLEUDU\�EXLOW�DQG�ORDGHG�IRU�WKH�
SURMHFW�\RX�DUH�ZRUNLQJ�ZLWK�LQ�7HVW%HQFKHU��7KLV�VHFWLRQ�GHVFULEHV�KRZ�WR�HQDEOH�0RGHO6LP�,QWHJUDWLRQ�DV�ZHOO�DV�
KRZ�WR�ZRUN�ZLWK�LW�

(QDEOLQJ�0RGHO6LP�,QWHJUDWLRQ

7R�HQDEOH�0RGHO6LP�,QWHJUDWLRQ�

��6HOHFW�WKH�2SWLRQV�!�([WHUQDO�3URJUDP�6HWWLQJV�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�([WHUQDO�3URJUDP�6HWWLQJV�
GLDORJ�

��&OLFN�WKH�(QDEOH�0RGHO6LP�,QWHJUDWLRQ�FKHFNER[��2QFH�WKLV�FKHFNER[�LV�HQDEOHG��WKH�SURMHFW�\RX�DUH�ZRUNLQJ�
ZLWK��9HULORJ�RU�9+'/��ZLOO�EH�VLPXODWHG�XVLQJ�WKH�0RGHO6LP�VLPXODWRU��1RWH��,I�\RX�ZDQW�WR�XVH�WKH�9HU�
LORJ�VLPXODWRU�SURYLGHG�ZLWK�7HVW%HQFKHU�3UR��WKLV�FKHFNER[�FDQ�QRW�EH�FKHFNHG�

��(QWHU�WKH�SDWK�WR�WKH�H[HFXWDEOH�GLUHFWRU\�IRU�0RGHO6LP�LQ�WKH�0RGHO6LP�([HFXWDEOH�3DWK��,I�\RX�DUH�DEOH�WR�
H[HFXWH�0RGHO6LP�IURP�DQ\�FRPPDQG�SURPSW��WKDW�LV��LI�WKH�H[HFXWDEOH�SDWK�LV�D�SDUW�RI�\RXU�SDWK�LQ�\RXU�
DFFRXQW�SURILOH���WKHQ�\RX�GR�QRW�QHHG�WR�HQWHU�DQ�H[HFXWDEOH�SDWK��2WKHUZLVH��WKLV�VKRXOG�EH�WKH�GLUHFWRU\�
ZKHUH�WKH�YOLE�H[H��YVLP�H[H��DQG�YFRP�H[H��0RGHO6LP�ILOHV��DUH�ORFDWHG�

)LJXUH������3URMHFW�7UHH�FRQWURO�ZLQGRZ



�����&KDSWHU����3URMHFW�)XQFWLRQV
6LPXODWLQJ�ZLWK�0RGHO6LP�,QWHJUDWLRQ�(QDEOHG

7KH�0RGHO6LP�,QWHJUDWLRQ�IHDWXUH�XVHV�WKH�SURMHFW�GLUHFWRU\�IRU�\RXU�7HVW%HQFKHU�SURMHFW�DV�WKH�ZRUNLQJ�GLUHFWRU\�IRU�
0RGHO6LP��7KH�0RGHO6LP�OLEUDU\�DVVRFLDWHG�ZLWK�WKH�SURMHFW�ZLOO�KDYH�WKH�VDPH�QDPH�DV�WKH�SURMHFW�DQG�ZLOO�EH�EXLOW�
LQ�D�VXEGLUHFWRU\�RI�WKH�SURMHFW�GLUHFWRU\�

7R�EXLOG�WKH�0RGHO6LP�OLEUDU\�DQG�LQYRNH�WKH�0RGHO6LP�VLPXODWRU�

��)ROORZ�WKH�QRUPDO�VWHSV�WR�JHQHUDWLQJ�D�WRS�OHYHO�WHVW�EHQFK��VHH�&KDSWHU����$�4XLFN�6WDUW�WR�7HVW%HQFKHU�3UR�
IRU�WKH�VWHSV�WR�WHVW�EHQFK�JHQHUDWLRQ��

��&OLFN�WKH�\HOORZ�7%�EXWWRQ� �RQ�WKH�VLPXODWLRQ�EXWWRQ�EDU��7KLV�ZLOO�FRS\�WKH�DSSURSULDWH�6\QDSWL&$'�OL�
EUDU\�ILOHV�WR�\RXU�SURMHFW�GLUHFWRU\�DQG�ODXQFK�WKH�VLPXODWRU�ZLWK�WKH�µ�JXL¶�VZLWFK�DQG�WKH�µ�GR¶�VZLWFK��7KH�
�GR�ILOH�WKDW�ZLOO�EH�LQYRNHG�LV�WKH�GR�ILOH�JHQHUDWHG�E\�7HVW%HQFKHU�IRU�WKH�SURMHFW��7KH��GR�ILOH�FRQWDLQV�WKH�
FRPPDQGV�WR�FRPSLOH�HDFK�RI�WKH�DSSURSULDWH�OLEUDU\�DQG�VRXUFH�ILOHV��LQFOXGLQJ�WKH�WHVW�EHQFK�ILOH��LQWR�WKH�
SURMHFW�OLEUDU\�EHLQJ�FUHDWHG��8SRQ�VXFFHVVIXO�FRPSLODWLRQ��LW�ZLOO�ORDG�WKH�WHVWEHQFK�HQWLW\�IURP�WKH�WRS�
OHYHO�WHVW�EHQFK�

2QFH�WKH�GHVLJQ�LV�ORDGHG�LQWR�0RGHO6LP��WKUHH�ZLQGRZV�ZLOO�EH�RSHQHG�DXWRPDWLFDOO\�±�WKH�6WUXFWXUH��6LJQDOV��DQG�
:DYH�ZLQGRZV��$GGLWLRQDOO\��DOO�RI�WKH�WRS�OHYHO�VLJQDOV�IURP�WKH�WHVWEHQFK�HQWLW\�DQG�WKH�VWDWXV�VLJQDO�IRU�HDFK�
WLPLQJ�WUDQVDFWLRQ��VHH�6HFWLRQ�������6WDWXV�6LJQDOV�DQG�6WDWHV�IRU�PRUH�LQIRUPDWLRQ�UHJDUGLQJ�VWDWXV�VLJQDOV��ZLOO�EH�
SODFHG�LQ�WKH�:DYH�ZLQGRZ��7KHVH�VLJQDOV�ZLOO�DOORZ�\RX�WR�PRQLWRU�WKH�087�DQG�WKH�WUDQVDFWLRQV�GXULQJ�VLPXODWLRQ�

%HKLQG�WKH�6FHQHV��)LOHV�8VHG�IRU�0RGHO6LP�,QWHJUDWLRQ�

7KH�0RGHO6LP�,QWHJUDWLRQ�IHDWXUH�FUHDWHV�WZR�H[WUD�ILOHV��LQ�DGGLWLRQ�WR�WKH�QRUPDO�ILOHV�JHQHUDWHG�E\�7HVW%HQFKHU��LQ�
\RXU�SURMHFW�GLUHFWRU\�ZKHQ�\RX�JHQHUDWH�WKH�WHVW�EHQFK��7KHVH�ILOHV�DUH��SURMHFW1DPH!�EDW���SURMHFW1DPH!�SO�LI�
\RX�DUH�XVLQJ�D�81,;�EDVHG�V\VWHP��DQG��SURMHFW1DPH!�GR��ZKHUH��SURMHFW1DPH!�LV�WKH�QDPH�RI�\RXU�SURMHFW��

7KH�VFULSW�ILOH���EDW�RU��SO��ILOH�ZLOO�FRS\�DQ\�EDVH�OLEUDU\�ILOHV��VXFK�DV�V\QFDG�Y�RU�V\QFDG�YKG��LQWR�\RXU�SURMHFW�GL�
UHFWRU\��LW�ZLOO�WKHQ�ODXQFK�WKH�VLPXODWRU�ZLWK�WKH�GLUHFWLYH�WR�FDOO�WKH�GR�FRPPDQG�IRU�WKH�JHQHUDWHG��GR�ILOH��7KHVH�
ILOHV�UHPDLQ�LQ�WKH�GLUHFWRU\�VR�WKDW�\RX�FDQ�H[HFXWH�WKH��EDW�ILOH�PDQXDOO\�DW�D�ODWHU�WLPH�WR�ODXQFK�WKH�VLPXODWRU�DQG�
ORDG�WKH�OLEUDU\�ZLWKRXW�JRLQJ�WKURXJK�WKH�7HVW%HQFKHU�LQWHUIDFH��6LPSO\�JR�WR�WKH�SURMHFW�GLUHFWRU\�DQG�HQWHU�WKH�
SURMHFW�QDPH�DW�WKH�FRPPDQG�OLQH��RU�GRXEOH�FOLFN�WKH��EDW�ILOH�LQ�WKH�SURMHFW�IROGHU�LI�\RX�DUH�ZRUNLQJ�LQ�D�:LQGRZV�
HQYLURQPHQW��,I�\RX�DUH�ZRUNLQJ�LQ�D�81,;�HQYLURQPHQW��\RX�FDQ�H[HFXWH�WKH�3HUO�VFULSW�E\�W\SLQJ�³SHUO��SURMHFW�
QDPH!�SO´�DW�WKH�FRPPDQG�OLQH�

����8VLQJ�D�7KLUG�3DUW\�6LPXODWRU�ZLWK�7HVW%HQFKHU�3URMHFWV

$�FRPPDQG�ILOH�FDQ�EH�JHQHUDWHG�IRU�D�SURMHFW�WKDW�ZLOO�EH�VLPXODWHG�XVLQJ�D�WKLUG�SDUW\�VLPXODWRU��7KLV�ILOH�FDQ�EH�XVHG�
ZKHQ�WKH�WKLUG�SDUW\�VLPXODWRU�LV�LQYRNHG�IURP�WKH�FRPPDQG�OLQH��

7R�JHQHUDWH�WKH�FRPPDQG�ILOH�

��6HOHFW�WKH�3URMHFW�!�3URMHFW�6HWWLQJV�PHQX�RSWLRQ�

��&OLFN�WKH�*HQHUDWH�&RPPDQG�)LOH�EXWWRQ�

��(QWHU�WKH�ILOHQDPH�IRU�WKH�FRPPDQG�ILOH�LQ�WKH�)LOHQDPH�HGLW�ER[���7KH�ILOH�H[WHQVLRQ�ZLOO�EH�³�YF´�E\�GHIDXOW���

��&OLFN�WKH�6DYH�EXWWRQ�WR�VDYH�WKH�ILOH�

7R�XVH�WKLV�ILOH�ZLWK�D�WKLUG�SDUW\�VLPXODWRU��\RX�WKHQ�XVH�WKH�µ�I¶�VZLWFK�IROORZHG�E\�D�VSDFH�DQG�WKHQ�WKH�ILOHQDPH�
HQWHUHG�DERYH�WR�VLPXODWH�WKH�SURMHFW�

)RU�H[DPSOH��FRQVLGHU�D�SURMHFW�QDPHG�WHVW��,I�WKH�JHQHUDWHG�FRPPDQG�ILOH�LV�QDPHG�µWHVW�YF¶�WKLV�ILOH�ZRXOG�EH�XVHG�
ZLWK�9HUL/RJJHU¶V�FRPPDQG�OLQH�VLPXODWRU�XVLQJ�

YORJFPG�±I�WHVW�YF



&KDSWHU����&UHDWH�7UDQVDFWLRQ�'LDJUDPV�����
7UDQVDFWLRQ�GLDJUDPV�DUH�WLPLQJ�GLDJUDPV�WKDW�UHSUHVHQW�UHXVDEOH�WLPLQJ�WUDQVDFWLRQV��H�J���UHDG�F\FOH��ZULWH�F\FOH��LQ�
WHUUXSW�F\FOH���7KLV�FKDSWHU�ZLOO�GLVFXVV�WKH�FRPSRQHQWV�RI�D�WLPLQJ�GLDJUDP�DQG�KRZ�WKH\�LQWHUDFW�ZLWK�7HVW%HQFKHU�
3UR��

:KHQ�FUHDWLQJ�D�WLPLQJ�GLDJUDP�\RX�ZLOO�QHHG�WR�VSHFLI\�WKH�IROORZLQJ�W\SHV�RI�LQIRUPDWLRQ�

��7KH�GLUHFWLRQ�DQG�W\SH��6HFWLRQ������'LUHFWLRQ�DQG�7\SH�RI�6LJQDOV��RI�HDFK�VLJQDO�XVLQJ�WKH�6LJQDO�3URSHUWLHV�
GLDORJ�ER[��)RU�H[DPSOH�6,*��PLJKW�KDYH�D�GLUHFWLRQ�RI��RXWSXW��DQG�D�W\SH��LQWHJHU���)RU�EL�GLUHFWLRQDO�VLJ�
QDOV��6HFWLRQ������'ULYLQJ�%L�GLUHFWLRQDO�6LJQDOV��WKH�GLUHFWLRQ�RI�WUDQVLWLRQ�FDQ�EH�VHW�XVLQJ�WKH�'ULYHQ�IODJ�
LQ�WKH�(GJH�GLDORJ��GRXEOH�FOLFN�OHIW�RQ�WKH�HGJH�WR�RSHQ�WKLV�GLDORJ�ER[��

7KH�IROORZLQJ�RSWLRQDO�FRPSRQHQWV�FDQ�EH�DGGHG�WR�HDFK�GLDJUDP�DV�GHVLUHG��

��9DULDEOHV��6HFWLRQ������9DULDEOHV�LQ�7LPLQJ�'LDJUDPV��FDQ�EH�GHILQHG�IRU�WKH�WLPLQJ�GLDJUDP��$�YDULDEOH�IRU�D�
VSHFLILF�GDWD�EXV�JLYHV�\RX�WKH�RSWLRQ�RI�XVLQJ�FDOOHU�VSHFLILHG�VWDWH�YDOXHV�IRU�WKH�GDWD�EXV���

��$WWDFK�6DPSOHV��&KDSWHU����6DPSOHV��WR�WKH�GLDJUDP�WR�JHQHUDWH�VHOI�WHVWLQJ��6HFWLRQ������6HOI�WHVWLQJ�&RGH�
IURP�6DPSOHV��FRGH��7KLV�W\SH�RI�FRGH�PRQLWRUV�WKH�VLPXODWLRQ�DQG�ZLOO�WDNH�DFWLRQ�DV�VSHFLILHG�E\�WKH�XVHU�
�H�J���SURYLGH�D�ZDUQLQJ�PHVVDJH�ZKHQ�WKH�RXWSXW�LV�QRW�ZKDW�LV�H[SHFWHG��RU�H[HFXWH�DQRWKHU�WLPLQJ�GLDJUDP��
DV�VSHFLILHG�LQ�WKH�VDPSOH���6DPSOH�DFWLRQV�PD\�EH�WDNHQ�IURP�WKH�OLEUDU\�VHW�RU�WKH\�PD\�EH�XVHU�GHILQHG�
�6HFWLRQ������:ULWLQJ�8VHU�'HILQHG�6DPSOH�&RQGLWLRQV��

��$Q�(QG�'LDJUDP�7LPH�0DUNHU��6HFWLRQ������7LPH�0DUNHUV�IRU�6SHFLI\LQJ�(QG�'LDJUDP��FDQ�EH�XVHG�WR�LQGL�
FDWH�WKH�H[DFW�HQG�RI�WKH�WLPLQJ�GLDJUDP
V�H[HFXWLRQ��JRRG�IRU�FORFN�V\QFKURQL]DWLRQ��

��/RRS�7LPH�0DUNHUV��6HFWLRQ������7LPH�0DUNHUV�IRU�7HVW�%HQFK�/RRSV��FDQ�EH�SODFHG�LQ�WKH�GLDJUDP�WR�LQGLFDWH�
ORRSLQJ�VHFWLRQV�RI�WKH�WLPLQJ�GLDJUDP�

<RX�ZLOO�EH�DEOH�WR�GHWHUPLQH�ZKLFK�RI�WKH�RSWLRQDO�FRPSRQHQWV�WR�DGG�EDVHG�XSRQ�WKH�H[DFW�QDWXUH�RI�\RXU�VLPXODWLRQ�

����7UDQVDFWLRQ�'LDJUDP�2EMHFWV�

8VLQJ�WKH�EXLOW�LQ�WLPLQJ�GLDJUDP�HGLWRU�\RX�ZLOO�GUDZ�WLPLQJ�GLDJUDPV�WKDW�UHSUHVHQW�UHXVDEOH�WLPLQJ�WUDQVDFWLRQV�
�H�J���UHDG�F\FOH��ZULWH�F\FOH��LQWHUUXSW�F\FOH���7LPLQJ�GLDJUDPV�DUH�GUDZQ�XVLQJ�WKH�6LJQDO�%XWWRQ�EDU��VHH�)LJXUH�������
7KH�ILUVW�JURXS�RI�IRXU�EXWWRQV��OHIW��DUH�XVHG�WR�DGG�VLJQDOV��FORFNV��EXVHV��DQG�VSDFHUV�WR�\RXU�GLDJUDP��7KH�QH[W�JURXS�
RI�VL[�DUH�XVHG�WR�DGG�REMHFWV��L�H���PDUNHUV�DQG�VDPSOHV��WR�WKH�GLDJUDP��7KH�UHPDLQLQJ�EXWWRQV�DUH�XVHG�WR�FUHDWH�WKH�
ZDYHIRUPV�IRU�WKH�VLJQDOV���

7R�DGG�D�6LJQDO��&ORFN��%XV�RU�6SDFHU�

��/HIW�FOLFN�WKH�DSSURSULDWH�EXWWRQ�LQ�WKH�ILUVW�JURXS�RI�IRXU��7KLV�ZLOO�DGG�WKH�6LJQDO��&ORFN��%XV�RU�6SDFHU�WR�WKH�
WLPLQJ�GLDJUDP�

��,I�\RX�DGGHG�D�VLJQDO��FORFN�RU�EXV��GRXEOH�FOLFN�WKH�QDPH�RI�WKH�QHZ�REMHFW�WR�VHW�WKH�SURSHUWLHV�IRU�WKDW�REMHFW�

6LJQDOV�DQG�EXVHV�QHHG�WR�KDYH�WKH�GLUHFWLRQ�DQG�W\SH�VSHFLILHG��7KH\�PD\�DOVR�QHHG�WR�KDYH�ZDYHIRUPV�GUDZQ�

7R�'UDZ�D�:DYHIRUP���

��/HIW�FOLFN�WKH�W\SH�RI�VWDWH�WKDW�\RX�ZDQW�WR�DGG�LQ�WKH�JURXS�RI���VWDWHV�RQ�WKH�ULJKW�VLGH�RI�WKH�6LJQDO�%XWWRQ�EDU��

���
)LJXUH������6LJQDO�%XWWRQ�%DU



�����&KDSWHU����&UHDWH�7UDQVDFWLRQ�'LDJUDPV
��/HIW�FOLFN�LQ�WKH�ZDYHIRUP�VHFWLRQ�RI�WKH�WLPLQJ�GLDJUDP�HGLWRU�WR�WKH�ULJKW�RI�WKH�VLJQDO�RU�EXV�QDPH�DW�WKH�DS�
SUR[LPDWH�WLPH�WKDW�\RX�ZDQW�WKH�VWDWH�WUDQVLWLRQ�WR�RFFXU��7KLV�ZLOO�SODFH�WKH�WUDQVLWLRQ�LQ�WKH�ZDYHIRUP��
:DYHIRUPV�DUH�EXLOW�IURP�OHIW�WR�ULJKW�

��5HSHDW�WKH�ILUVW�WZR�VWHSV�XQWLO�\RX�KDYH�FRPSOHWHG�WKH�VLJQDO¶V�ZDYHIRUP�

7KH�RWKHU�LWHPV�WKDW�FDQ�EH�SODFHG�LQ�WKH�WLPLQJ�GLDJUDP�ZLOO�EH�GLVFXVVHG�ODWHU�LQ�WKLV�FKDSWHU��7KH�7LPLQJ�'LDJUDP�
(GLWRU�PDQXDO�SURYLGHV�LQ�GHSWK�LQIRUPDWLRQ�IRU�WKH�XVH�RI�WKH�7LPLQJ�'LDJUDP�HGLWRU��DQ�RQOLQH�YHUVLRQ�RI�WKLV�PDQXDO�
LV�SURYLGHG�ZLWK�7HVW%HQFKHU����

����'LUHFWLRQ�DQG�7\SH�RI�6LJQDOV�

7KH�JHQHUDWHG�WHVW�EHQFK�SURYLGHV�VWLPXOXV�DQG�PRQLWRUV�VLPXODWLRQ�RXWSXWV�RI�WKH�FLUFXLW�WKDW�\RX�DUH�GHVLJQLQJ��,Q�
RUGHU�WR�GR�WKLV��WKH�VLJQDOV�WKDW�ZLOO�EH�H[SRUWHG�WR�WKH�WHVW�EHQFK�KDYH�WR�PDWFK�WKH�VLJQDOV�WKDW�H[LVW�LQ�\RXU�GHVLJQV��
,I�WKH�VLJQDOV�LQ�WKH�WHVW�EHQFK�DUH�QDPHG�WKH�VDPH�DV�LQ�\RXU�FLUFXLW�PRGHO�WKHQ�WKH�PDWFKLQJ�ZLOO�EH�DXWRPDWLF��,I�WKH�
VLJQDO�QDPHV�DUH�GLIIHUHQW�\RX�ZLOO�KDYH�WR�VSHFLI\�WKH�PDSSLQJ�LQ�087�LQVWDQWLDWLRQ�LQ�WKH�WHPSODWH�ILOH�

7KH�W\SH�DQG�GLUHFWLRQ�RI�VLJQDOV�PXVW�DOVR�EH�FRPSDWLEOH�EHWZHHQ�WKH�WHVW�EHQFK�DQG�WKH�FLUFXLW�XQGHU�WHVW��7R�FKDQJH�
WKH�W\SH�DQG�GLUHFWLRQ�RI�VLJQDOV�LQ�WKH�WHVW�EHQFK�

��'RXEOH�OHIW�FOLFN�RQ�WKH�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ER[��0DNH�WKH�QHFHVVDU\�FKDQJHV�XVLQJ�
WKH�GURS�GRZQ�OLVW�ER[�WLWOHG�'LUHFWLRQ�DQG�FOLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ�

7HVW%HQFKHU�3UR�VXSSRUWV�VSHFLDO�RXWSXW�GLUHFWLRQV�WKDW�VSHFLI\�KRZ�WKHVH�VLJQDOV�ZRUN�ZKHQ�PRUH�WKDQ�RQH�WLPLQJ�
GLDJUDP�WULHV�WR�GULYH�WKHP��7KH�GHIDXOW�GLUHFWLRQ�LV�RXWSXW��

7KH�IROORZLQJ�GHVFULEHV�GLUHFWLRQ�RSWLRQV�DQG�WKHLU�PHDQLQJV�ZLWK�UHVSHFW�WR�WKH�WHVW�EHQFK�

��6KDUHG�RXWSXW���FRQWLQXHV�WR�EH�GULYHQ�DIWHU�D�WLPLQJ�GLDJUDP�ILQLVKHV��,I�PRUH�WKDQ�RQH�WLPLQJ�GLDJUDP�DWWHPSWV�
WR�GULYH�WKH�VLJQDO�WKHQ�WKH�ODVW�WLPLQJ�GLDJUDP�WR�GULYH�ZLQV�

��2XWSXW���LV�RQO\�GULYHQ�ZKLOH�WKDW�SDUWLFXODU�WLPLQJ�GLDJUDP�LV�DFWLYH��:KHQ�WKH�WLPLQJ�GLDJUDP�ILQLVKHV��WKH�
VLJQDO�LV�DXWRPDWLFDOO\�WUL�VWDWHG��1RWH�WKDW�WKLV�VHWWLQJ�ZLOO�RQO\�ZRUN�ZLWK�GDWD�W\SHV�WKDW�VXSSRUW�WUL�VWDWLQJ��

��3HUVLVWHQW�RXWSXW���FRQWLQXHV�WR�EH�GULYHQ�DIWHU�D�WLPLQJ�GLDJUDP�ILQLVKHV��,I�PRUH�WKDQ�RQH�WLPLQJ�GLDJUDP�DW�
WHPSWV�WR�GULYH�D�VLJQDO�WKHQ�D�VLPXODWLRQ�FRQIOLFW�ZLOO�RFFXU��7KLV�ZLOO�EH�HLWKHU�EH�UHVROYHG�E\�WKH�FRQIOLFW�
WDEOHV�RI�WKH�VLPXODWRU�RU�ZLOO�FDXVH�D�VLPXODWLRQ�HUURU�WR�RFFXU��

��,QSXW���LV�ZKDW�\RX�H[SHFW�WKH�FLUFXLW�XQGHU�WHVW�WR�JHQHUDWH�GXULQJ�VLPXODWLRQ��WKHVH�VLJQDOV�DUH�LQSXWV�WR�WKH�
WLPLQJ�WUDQVDFWLRQV��GULYHQ�E\�WKH�PRGHO�XQGHU�WHVW���,Q�WKH�WLPLQJ�GLDJUDP��6DPSOH�SDUDPHWHUV�XVXDOO\�HQG�
RQ�DQ�LQSXW�VLJQDO��LQGLFDWLQJ�WKDW�WKH�LQSXW�VLJQDO�VKRXOG�EH�FKHFNHG�IRU�DQ�H[SHFWHG�YDOXH�DW�WKDW�SRLQW�RQ�
WKH�VLJQDO�

��,QRXW���LQGLFDWHV�WKDW�WKH�VLJQDO�LV�EL�GLUHFWLRQDO��VHH�VHFWLRQ�������,QRXW�VLJQDOV�FRQWDLQ�GULYHQ�DQG�XQ�GULYHQ�
VLJQDO�VHJPHQWV��'ULYHQ�VHJPHQWV�DFW�VLPLODU�WR�VLJQDOV�RI�W\SH�RXWSXW�

��3HUVLVWHQW�LQRXW���LQGLFDWHV�WKDW�WKH�VLJQDO�LV�EL�GLUHFWLRQDO��7KH�GULYHQ�VHJPHQWV�RI�WKH�VLJQDO�DFW�OLNH�VLJQDOV�RI�
W\SH�SHUVLVWHQW�RXWSXW�

����'ULYLQJ�%L�GLUHFWLRQDO�6LJQDOV�

)RU�%L�GLUHFWLRQDO�VLJQDOV�\RX�PXVW�FKRRVH�WKH�LQRXW�GLUHFWLRQ�DQG�WKHQ�LQGLFDWH�ZKLFK�VHJPHQWV�RQ�WKH�VLJQDO�ZDYH�
IRUP�DUH�LQSXWV�

6HW�WKH�GLUHFWLRQ�RI�WKH�VLJQDO�WR�HLWKHU�LQRXW�RU�SHUVLVWHQW�LQRXW��

��'RXEOH�OHIW�FOLFN�RQ�WKH�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ER[��&KRRVH�RQH�RI�WKH�LQRXW�GLUHFWLRQV�
DQG�FOLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ��



&KDSWHU����&UHDWH�7UDQVDFWLRQ�'LDJUDPV�����
$OO�WKH�VHJPHQWV�RQ�WKH�VLJQDO�DUH�DVVXPHG�WR�KDYH�D�GLUHFWLRQ�RI�HLWKHU�RXWSXW�RU�SHUVLVWHQW�RXWSXW�DQG�DUH�FRORUHG�
EODFN�WR�LQGLFDWH�WKHLU�GLUHFWLRQ��7R�FKDQJH�D�VHJPHQW�WR�EH�DQ�LQSXW�VHJPHQW��XQ�GULYHQ��

��'RXEOH�OHIW�FOLFN�RQ�WKH�ULJKW�KDQG�HGJH�RI�WKH�LQSXW�VHJPHQW��7KLV�RSHQV�WKH�(GJH�3URSHUWLHV�GLDORJ�ER[�

��8QFKHFN�WKH�'ULYHQ�FKHFN�ER[��7KLV�LQGLFDWHV�WKDW�WKH�WHVW�EHQFK�GRHV�QRW�GULYH�WKH�VHJPHQW�WR�WKH�OHIW�RI�WKH�
HGJH��7KLV�VHJPHQW�ZLOO�EH�DQ�LQSXW�WR�WKH�WHVW�EHQFK�

��&OLFN�2.�WR�FORVH�WKH�GLDORJ�RU�XVH�$/7�1�RU�$/7�3�WR�HGLW�RWKHU�HGJHV�RQ�WKH�VDPH�VLJQDO��7KH�VHJPHQW�IRU�
ZKLFK�\RX�XQFKHFNHG�WKH�GULYHQ�IODJ�VKRXOG�QRZ�EH�FRORUHG�EOXH��,I�WKH�VHJPHQW�LV�QRW�EOXH�WKHQ�PDNH�VXUH�
WKDW�WKH�VLJQDO
V�GLUHFWLRQ�LV�VHW�WR�HLWKHU�LQRXW�RU�SHUVLVWHQW�LQRXW�E\�GRXEOH�FOLFNLQJ�RQ�WKH�VLJQDO�QDPH��

,I�\RX�DUH�ZRUNLQJ�ZLWK�D�VLPXODWLRQ��\RX�ZLOO�VHH�WKDW�
7HVK%HQFKHU�FUHDWHV�D�VHFRQG�VLJQDO�IRU�DQ\�EL�GLUHFWLRQDO�
VLJQDO�\RX�KDYH�HQWHUHG��7KLV�FUHDWHG�VLJQDO�DQG�LWV�ZDYH�
IRUP�DSSHDU�LQ�SLQN��RU�UHG��ZLWK�WKH�VDPH�QDPH�DV�WKH�VLJ�
QDO�\RX�FUHDWHG��7KH�ZDYHIRUP�IRU�WKLV�VLJQDO�ZLOO�VKRZ�
\RX�H[DFWO\�ZKDW�WKH�VLJQDO�LV�GRLQJ�GXULQJ�WKH�FRXUVH�RI�
WKH�VLPXODWLRQ��

����&UHDWLQJ�&ORFNHG�6LJQDOV

%\�GHIDXOW��WKH�HYHQWV�RQ�D�VLJQDO�DUH�GHOD\HG�UHODWLYH�WR�WKH�
EHJLQQLQJ�RI�WKH�WLPLQJ�GLDJUDP��+RZHYHU��VLJQDOV�FDQ�EH�
PDGH�UHODWLYH�WR�D�FORFN�RU�WR�DQRWKHU�VLJQDO¶V�HGJHV��7KH�
GLIIHUHQFH�LV�WKDW�LQVWHDG�RI�HGJH�WUDQVLWLRQV�RFFXUULQJ�DW�DQ�
DEVROXWH�WLPH��DV�ZLWK�XQFORFNHG�VLJQDOV��WKH�HGJH�WUDQVL�
WLRQ�ZLOO�RFFXU�UHODWLYH�WR�WKH�HGJHV�RI�WKH�VLJQDO��RU�FORFN��
WKDW�WKH\�DUH�FORFNHG�IURP��,Q�WKLV�PDQQHU��WKH�HGJH�WUDQVL�
WLRQV�XVH�UHODWLYH�WLPH�LQVWHDG�RI�DEVROXWH�WLPH���

7R�FUHDWH�D�FORFNHG�VLJQDO�

��'RXEOH�FOLFN�WKH�VLJQDO�QDPH�LQ�WKH�VLJQDO�ZLQGRZ�WR�
RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��VHH�)LJXUH�
������

��6HOHFW�D�VLJQDO�QDPH�IURP�WKH�&ORFN�GURS�GRZQ�OLVW�
ER[�

��8VH�WKH�(GJH�/HYHO�GURS�GRZQ�OLVW�ER[�WR�VSHFLI\�
ZKLFK�FORFN�DFWLRQ�ZLOO�FDXVH�DQ�HYHQW�RQ�WKH�VLJ�
QDO�

��&OLFN�2.�WR�FORVH�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

7KH�RSWLRQV�OLVWHG�XQGHU�WKH�(GJH�/HYHO�OLVW�ER[�DOORZ�\RX�
WR�GHFLGH�ZKLFK�FORFN�YDOXHV�ZLOO�DIIHFW�WKH�VLJQDO��ZKHUH�
1HJ�DQG�3RV�UHIHU�WR�WKH�UHVSHFWLYH�HGJHV��KLJK�DQG�ORZ�UH�
IHU�WR�WKH�FORFN�YDOXH��HWF�

(GLWLQJ�0XOWLSOH�6LJQDOV

8VLQJ�WKLV�IHDWXUH��\RX�ZLOO�RIWHQ�ZDQW�DOO�RI�WKH�VLJQDOV�LQ�D�JLYHQ�WLPLQJ�GLDJUDP�WR�EH�FORFNHG�LQ�WKH�VDPH�PDQQHU��
7R�DFFRPSOLVK�WKLV��PDNH�VXUH�WKH�6LJQDO�3URSHUWLHV�GLDORJ�LV�FORVHG��7KHQ�

��6HOHFW�DOO�RI�WKH�VLJQDOV�\RX�ZDQW�WR�EH�FORFNHG�VLJQDOV�E\�OHIW�FOLFNLQJ�WKH�VLJQDO�QDPHV�LQ�WKH�VLJQDO�ZLQGRZ�

��5LJKW�FOLFN�RQH�RI�WKH�KLJKOLJKWHG�VLJQDO�QDPHV�DQG�VHOHFW�(GLW�6HOHFWHG�6LJQDO�V��IURP�WKH�SRS�XS�PHQX�

)LJXUH������6LJQDO�3URSHUWLHV�GLDORJ



�����&KDSWHU����&UHDWH�7UDQVDFWLRQ�'LDJUDPV
��6HOHFW�WKH�FORFN�VLJQDO�QDPH�IURP�WKH�&ORFN�GURS�GRZQ�OLVW�ER[�

��6SHFLI\�ZKLFK�FORFN�DFWLRQ�ZLOO�FDXVH�DQ�HYHQW�RQ�WKH�VLJQDO�XVLQJ�WKH�(GJH�/HYHO�GURS�GRZQ�OLVW�ER[���

��&OLFN�2.�WR�FORVH�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

����&UHDWLQJ�&RQWLQXRXV�6HWXSV�DQG�+ROGV

&RQWLQXRXV�6HWXSV�DQG�+ROGV�FDQ�EH�FUHDWHG�IRU�DQ\�FORFNHG�VLJQDO�LQ�7HVW%HQFKHU�3UR��7KLV�VHFWLRQ�ZLOO�GHVFULEH�KRZ�
WR�FUHDWH�D�FRQWLQXRXV�VHWXS�RU�KROG�WKDW�ZLOO�SHUVLVW�IRU�WKH�GXUDWLRQ�RI�WKH�WLPLQJ�WUDQVDFWLRQ�H[HFXWLRQ�

7R�&UHDWH�D�&RQWLQXRXV�6HWXS�RU�+ROG�

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

��&KRRVH�WKH�&ORFNLQJ�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�HQDEOH�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�GHSHQGLQJ�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��VHH�)LJXUH������WKDW�
GHWHUPLQHV�KRZ�WKLV�LQGLYLGXDO�UHJLVWHU�LV�JHQHUDWHG��7KH�JOREDO�GHIDXOWV�FDQ�EH�GHILQHG�XVLQJ�WKH�2SWLRQV�!�
6LPXODWLRQ�3UHIHUHQFHV�PHQX��7KLV�GLDORJ�FRQWUROV�WKH�IROORZLQJ�RSWLRQV�

��&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��VKRZQ�LQ�WKH�UHSRUW�ZLQGRZ��

��+ROG��'HVFULEHV�WKH�WLPH�IRU�ZKLFK�WKH�LQSXW�PXVW�UHPDLQ�VWDEOH�DIWHU�WKH�FORFN�WULJJHULQJ�HYHQW��,I�D�PLQ�
PD[�WLPH�SDLU�LV�HQWHUHG��+ROG�ZLOO�XVH�WKH�PLQ�WLPH��$Q\�YLRODWLRQV�RI�WKLV�KROG�WLPH�ZLOO�EH�UHSRUWHG�
WR�WKH�VLPXODWLRQ�ORJ�ILOH�YHULORJ�ORJ��VKRZQ�LQ�WKH�UHSRUW�ZLQGRZ��

��&ORFN�(QDEOH�$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�

��6HW�DQG�&OHDU�$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��



&KDSWHU����&UHDWH�7UDQVDFWLRQ�'LDJUDPV�����
��6HW�DQG�&OHDU�$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���

����9DULDEOHV�LQ�7LPLQJ�'LDJUDPV�

9DULDEOHV�LQVLGH�WLPLQJ�GLDJUDPV�FDQ�DVVXPH�D�QHZ�YDOXH�HDFK�WLPH�WKH�GLDJUDP�LV�FDOOHG��7KLV�LV�FRQYHQLHQW�IRU�WLPLQJ�
GLDJUDPV�WKDW�KDYH�GDWD�DQG�DGGUHVV�EXVHV�EHFDXVH�HDFK�WLPH�WKH�GLDJUDP�LV�FDOOHG�QHZ�YDOXHV�FDQ�EH�SDVVHG�LQWR�WKH�
WLPLQJ�GLDJUDP��

7KH�SURFHGXUH�IRU�VSHFLI\LQJ�D�VWDWH�YDULDEOH�LV�VLPLODU�WR�WKDW�RI�VSHFLI\LQJ�D�FRQVWDQW�VWDWH�YDOXH�IRU�D�VLJQDO�VHJPHQW��
6WDWH�YDULDEOHV�EHJLQ�ZLWK�WZR�GROODU�VLJQV��VXFK�DV���QDPH��7KLV�QDPH�VKRXOG�EH�HQWHUHG�LQ�SODFH�RI�WKH�FRQVWDQW�YDOXH�
IRU�WKH�VLJQDO�VHJPHQW��9DULDEOHV�DUH�DGGHG�WR�UHSUHVHQW�WKH�YDOXH�RI�D�VLJQDO�VHJPHQW�

7R�DGG�D�YDULDEOH�VLJQDO�VHJPHQW�

��'RXEOH�FOLFN�RQ�WKH�VHJPHQW�RI�WKH�VLJQDO�LQ�ZKLFK�\RX�ZDQW�WR�SODFH�WKH�YDULDEOH�WR�RSHQ�WKH�(GLW�%XV�6WDWH�
GLDORJ�

��7\SH�WKH�YDULDEOH�QDPH�LQWR�WKH�9LUWXDO�HGLW�ER[��)RU�H[DPSOH����GDWD�PLJKW�EH�WKH�QDPH�RI�WKH�YDULDEOH�IRU�WKH�
YDOXH�RI�GDWD�EXV��

��&OLFN�2.�WR�FORVH�WKH�GLDORJ�ER[�

<RX�ZLOO�SDVV�WKH�YDULDEOH
V�YDOXH�LQ�WR�WKH�WLPLQJ�GLDJUDP�XVLQJ�WKH�$SSO\B7UDQVDFWLRQ1DPH�FDOO�LQ�WKH�WHPSODWH�ILOH��
7KLV�LV�FRYHUHG�LQ�6HFWLRQ������8VLQJ�'LDJUDP�&DOOV�WR�7ULJJHU�7UDQVDFWLRQV�

����'HOD\V�DQG�WKH�'HOD\�3URSHUWLHV�'LDORJ�

$�GHOD\�VSHFLILHV�D�IL[HG�WLPH�EHWZHHQ�WZR�VLJQDO�WUDQVLWLRQV��%RWK�WKH�PLQ�DQG�PD[�YDOXHV�RI�WKH�'HOD\�3URSHUWLHV�
GLDORJ�DUH�XVHG�LQ�GHILQLQJ�GHOD\V��2QH�SRWHQWLDO�XVH�IRU�GHOD\V�ZRXOG�EH�WR�FUHDWH�D�KDQGVKDNLQJ�PHFKDQLVP�EHWZHHQ�
WKH�087�DQG�D�WLPLQJ�WUDQVDFWLRQ�

7KH�+'/�FRGH�JHQHUDWHG�IRU�D�'HOD\�LV�D�SURFHVV�WKDW�ZLOO�ZDLW�IRU�D�VSHFLILF�HGJH�WUDQVLWLRQ�WR�RFFXU��WKH�IRUFLQJ�HGJH���
2QFH�WKLV�HGJH�KDV�WUDQVLWLRQHG��WKHQ�WKH�SURFHVV�ZLOO�ZDLW�IRU�WKH�DPRXQW�RI�WLPH�VSHFLILHG��DQG�WKHQ�WKH�GHOD\HG�WUDQ�
VLWLRQ�ZLOO�RFFXU��7KH�(QDEOH�+'/�&RGH�FKHFNER[�LQ�WKH�'HOD\�3URSHUWLHV�GLDORJ�PXVW�EH�HQDEOHG�IRU�WKH�FRGH�WR�EH�
JHQHUDWHG�

7R�DGG�D�'HOD\�WR�D�7LPLQJ�'LDJUDP��

��/HIW�FOLFN�WKH�'HOD\�EXWWRQ��WR�WXUQ�WKH�EXWWRQ�UHG�

�)LJXUH������$GYDQFHG�5HJLVWHU�DQG�/DWFK�&RQWUROV



�����&KDSWHU����&UHDWH�7UDQVDFWLRQ�'LDJUDPV
��/HIW�FOLFN�RQ�D�WUDQVLWLRQ�WR�VHOHFW�LW��)RU�D�GHOD\�WKLV�LV�WKH�IRUFLQJ�WUDQVLWLRQ��)RU�D�VHWXS�RU�KROG�WKLV�LV�WKH�WUDQ�
VLWLRQ�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�

7KH�GHOD\�ZLOO�EH�GUDZQ�LQ�WKH�WLPLQJ�GLDJUDP�EHWZHHQ�WKH�WZR�VSHFLILHG�HGJHV��$�GHIDXOW�QDPH�LV�DVVLJQHG�WR�WKH�
GHOD\��,I�\RX�ZDQW�WR�FKDQJH�WKH�GHOD\¶V�QDPH��\RX�FDQ�GR�VR�WKURXJK�WKH�'HOD\�3URSHUWLHV�GLDORJ��

7KH�'HOD\�3URSHUWLHV�GLDORJ�LV�XVHG�WR�FRQWURO�WKH�SURSHUW\�VHWWLQJV�RI�DQ�LQGLYLGXDO�GHOD\���2SHQ�WKLV�GLDORJ�E\�

��3ODFH�D�GHOD\�LQ�WKH�WLPLQJ�GLDORJ��

��'RXEOH�OHIW�FOLFN�WKH�QDPH�RI�WKH�GHOD\��7KLV�ZLOO�RSHQ�WKH�'HOD\�3URSHUWLHV�GLDORJ�

7KH�VHWWLQJV�WKDW�\RX�QHHG�WR�VSHFLI\�DUH��

��0LQ��VHWV�D�PLQLPXP�WLPH�WR�EH�XVHG�IRU�WKH�GHOD\�

��0D[��VHWV�D�PD[LPXP�WLPH�WR�EH�XVHG�IRU�WKH�GHOD\�

��7KH�,V�$SSO\�6XEURXWLQH�,QSXW�FKHFNER[�DOORZV�\RX�WR�JHQHUDWH�SRUWV�EHWZHHQ�WKH�WHVW�EHQFK�DQG�WKH�WLPLQJ�
WUDQVDFWLRQ�ZLWK�ZKLFK�WR�VSHFLI\�WKH�YDOXHV�WR�XVH�IRU�WKH�PLQ�DQG�PD[�VHWWLQJV�RI�WKH�GHOD\�

��7KH�(QDEOH�+'/�&RGH�*HQHUDWLRQ�DOORZV�\RX�WR�WXUQ�WKH�FRGH�JHQHUDWLRQ�RQ�DQG�RII�ZLWKRXW�UHPRYLQJ�WKH�
GHOD\�IURP�WKH�WLPLQJ�GLDJUDP��7KLV�FKHFNER[�PXVW�EH�FKHFNHG�LQ�RUGHU�WR�SURGXFH�DQ\�+'/�FRGH�IRU�WKH�
VDPSOH�

1RWH��7KH�+'/�FRGH�JHQHUDWLRQ�IRU�DOO�GHOD\V�LQ�D�WLPLQJ�GLDJUDP�FDQ�EH�GLVDEOHG�WKURXJK�WKH�'LDJUDP�/HYHO�7HVW�
%HQFK�6HWWLQJV�GLDORJ��6HH�6HFWLRQ������7KH�'LDJUDP�/HYHO�7HVW�%HQFK�6HWWLQJV�'LDORJ�IRU�PRUH�LQIRUPDWLRQ�RQ�WKLV�
IHDWXUH�

7KH�+'/�&RGH�EXWWRQ�ZLOO�RSHQ�WKH�+'/�&RGH�)RU�'HOD\�GLDORJ��7KLV�GLDORJ�FDQ�EH�XVHG�WR�VHW�D�WLPHRXW�IRU�WKH�
GHOD\��7KLV�WLPHRXW�ZLOO�FDXVH�WKH�GHOD\�WR�WLPHRXW�DIWHU�WKH�VSHFLILHG�WLPH��DW�ZKLFK�SRLQW�WKH�7LPHRXW�$FWLRQ�VSHF�
LILHG�LQ�WKLV�GLDORJ�ZLOO�RFFXU��7KH�GHIDXOW�7LPHRXW�$FWLRQ�LV�WKDW�WKH�HGJH�WUDQVLWLRQ�ZLOO�RFFXU�

8VLQJ�WKH�0LQ�DQG�0D[�6HWWLQJV

7KH�3URMHFW�6HWWLQJV�GLDORJ�FRQWUROV�KRZ�WKH�PLQ�DQG�PD[�SURSHUWLHV�ZLOO�EH�XVHG�E\�7HVW%HQFKHU��7KH�'HOD\�6HWWLQJV�
RSWLRQ�LQ�WKH�3URMHFW�6HWWLQJV�KDV�WKUHH�UDGLR�EXWWRQV�

��0LQ��LI�WKLV�RSWLRQ�LV�VHOHFWHG��WKH�PLQ�YDOXH�SURYLGHG�LQ�WKH�GHOD\�VHWWLQJV�ZLOO�EH�XVHG�IRU�WKH�GHOD\�YDOXH�

��7\SLFDO��WKLV�RSWLRQ�ZLOO�DYHUDJH�WKH�PLQ�DQG�PD[�VHWWLQJV�IRU�WKH�GHOD\�WR�GHWHUPLQH�WKH�GHOD\�YDOXH�

��0D[��WKLV�RSWLRQ�ZLOO�XVH�WKH�PD[�YDOXH�VHWWLQJ�WR�SURYLGH�WKH�GHOD\�YDOXH�

,I�RQO\�RQH�RI�WKH�WZR�VHWWLQJV�KDV�EHHQ�JLYHQ�D�YDOXH��PLQ�RU�PD[���WKH�RWKHU�VHWWLQJ�ZLOO�LQWHUQDOO\�EH�JLYHQ�WKH�VDPH�
YDOXH�

����6SHFLI\LQJ�D�7LPHRXW�IRU�D�'HOD\�

'HOD\V�FDQ�EH�JLYHQ�D�GHIDXOW�DFWLRQ�LQ�WKH�HYHQW�RI�D�WLPHRXW�WR�HQVXUH�WKDW�WKH�HGJH�WUDQVLWLRQ�RFFXUV��7KLV�WLPHRXW�
FDQ�EH�VHW�XVLQJ�WKH�+'/�&RGH�EXWWRQ�LQ�WKH�'HOD\�3URSHUWLHV�GLDORJ��:KHQ�WKLV�EXWWRQ�LV�FOLFNHG��WKH�+'/�&RGH�IRU�
'HOD\�GLDORJ�RSHQV�

�7KH�WZR�LWHPV�WR�EH�VSHFLILHG�LQ�WKLV�GLDORJ�DUH�WKH�7LPHRXW�YDOXH�DQG�WKH�7LPHRXW�$FWLRQ��7KH�7LPHRXW�YDOXH�LV�
WKH�WLPH�WKDW�D�GHOD\�SURFHVV�ZLOO�ZDLW�IRU�WKH�IRUFLQJ�HGJH�WUDQVLWLRQ�WR�RFFXU��,I�D�WLPHRXW�LV�VSHFLILHG��WKHQ�WKH�+'/�
FRGH�ZLOO�ZDLW�IRU�WKH�IRUFLQJ�HGJH�WUDQVLWLRQ�RU�IRU�WKH�DPRXQW�RI�WLPH�VSHFLILHG��ZKLFKHYHU�FRPHV�ILUVW��7KH�7LPHRXW�
$FWLRQ�ZLOO�GHWHUPLQH�WKH�DFWLRQ�WKDW�ZLOO�EH�WDNHQ�LI�WKH�WLPHRXW�RFFXUV�ILUVW��7KH�GHIDXOW�DFWLRQ�LV�WKDW�WKH�HGJH�WUDQ�
VLWLRQ�ZLOO�RFFXU�



&KDSWHU����6DPSOHV�����
6DPSOH�SDUDPHWHUV�JHQHUDWH�VHOI�WHVWLQJ�FRGH�LQ�WKH�WHVW�EHQFK��6DPSOHV�DUH�QRUPDOO\�XVHG�WR�PRQLWRU�WKH�VLJQDO�YDOXHV�
FRPLQJ�EDFN�IURP�WKH�PRGHO�XQGHU�WHVW��6DPSOHV�FDQ�WHVW�WKH�YDOXH�RI�D�VLJQDO�DW�D�VSHFLILF�WLPH�RU�DW�D�WLPH�UHODWLYH�WR�
DQ�HYHQW�RQ�DQRWKHU�VLJQDO��7KH�YDOXH�WKDW�LV�WKH�UHVXOW�RI�D�VDPSOH�FDQ�EH�H[SRUWHG�WR�WKH�WRS�OHYHO�PRGXOH��7KLV�FRXOG�
EH�XVHG��IRU�LQVWDQFH��WR�SURYLGH�DQ�LQSXW�YDOXH�IRU�D�VWDWH�YDULDEOH�LQ�DQRWKHU�WLPLQJ�WUDQVDFWLRQ�RU�WR�GHWHUPLQH�LI�D�
VSHFLILF�WLPLQJ�WUDQVDFWLRQ�LV�WR�EH�H[HFXWHG�RU�QRW�

����3RLQW�6DPSOHV��

3RLQW�VDPSOHV�DUH�XVHG�WR�WHVW�RU�UHSRUW�WKH�YDOXH�RI�D�JLYHQ�VLJQDO�DW�D�JLYHQ�WLPH��7KH�WLPH�VHOHFWHG�IRU�WKH�VDPSOH�WR�
RFFXU�PD\�EH�DEVROXWH�RU�UHODWLYH�

$EVROXWH�6DPSOHV�

$EVROXWH�VDPSOHV�DUH�VHW�WR�VDPSOH�DW�DQ�DEVROXWH�WLPH��%\�GRLQJ�WKLV��WKH�WLPH�WKDW�WKH�VDPSOH�LV�WDNHQ�ZLOO�QRW�YDU\�
XQOHVV�\RX�VSHFLILFDOO\�PRYH�LW��7R�FUHDWH�DQ�DEVROXWH�VDPSOH��ULJKW�FOLFN�RQ�WKH�VLJQDO�WR�EH�VDPSOHG�WR�SODFH�WKH�DE�
VROXWH�VDPSOH�

,QSXW�5HODWLYH�6DPSOHV�

6DPSOHV�WKDW�DUH�VHW�WR�VDPSOH�ZLWKLQ�D�VHW�WLPH�DIWHU�D�GLDJUDP�WUDQVLWLRQ�DUH�FDOOHG�UHODWLYH�VDPSOHV��5HODWLYH�VDPSOHV�
DUH�FUHDWHG�E\�OHIW�FOLFNLQJ�RQ�WKH�UHODWLYH�HGJH�DQG�ULJKW�FOLFNLQJ�RQ�D�VLJQDO�WR�EH�VDPSOHG��,I�D�UHODWLYH�VDPSOH�LV�
UHODWLYH�WR�DQ�LQSXW�WUDQVLWLRQ��WKH�VDPSOH�LV�FDOOHG�DQ�,QSXW�5HODWLYH�6DPSOH��:KHQ�GLDJUDP�H[HFXWLRQ�JHWV�WR�WKH�EH�
JLQQLQJ�WLPH�RI�DQ�LQSXW�HGJH�WKDW�KDV�DQ�,QSXW�5HODWLYH�6DPSOH�DWWDFKHG�WR�LW��WKH�GLDJUDP�VXVSHQGV�H[HFXWLRQ�XQWLO�
WKH�LQSXW�WUDQVLWLRQ�RFFXUV��7KLV�DOORZV�D�VDPSOH�WR�RFFXU�DQ�H[DFW�WLPH�DIWHU�DQ�LQSXW�WUDQVLWLRQ��HYHQ�WKRXJK�WKH�WLPH�
RI�WKH�LQSXW�WUDQVLWLRQ�PD\�QRW�EH�GHWHUPLQHG�XQWLO�VLPXODWLRQ�WLPH��$�UHODWLYH�VDPSOH�LV�FORFNHG�RII�WKH�HGJH�RI�DQRWKHU�
VLJQDO��DQG�VR�ZLOO�PRYH�ZLWK�WKDW�HGJH�

����:LQGRZ�6DPSOHV��

:LQGRZ�VDPSOHV�DUH�XVHG�WR�WHVW�WKH�YDOXH�RI�D�VLJQDO�RYHU�DQ�LQWHUYDO�RI�WLPH��7KLV�IHDWXUH�LV�XVHIXO�IRU�WHVWLQJ�WKDW�WKH�
YDOXH�RI�D�JLYHQ�VLJQDO�GRHV�QRW�FKDQJH�RYHU�D�VSHFLILHG�WLPH�IUDPH��IRU�UHSRUWLQJ�WKH�YDOXH�RI�WKH�VLJQDO�DV�LW�FKDQJHV�
GXULQJ�D�VSHFLILHG�WLPH��RU�IRU�YHULI\LQJ�WKDW�WKH�VLJQDO�JRHV�WKURXJK�D�VSHFLILHG�VHTXHQFH�RI�VWDWHV�

:LQGRZHG�VDPSOHV�PD\�DOVR�EH�DEVROXWH�RU�UHODWLYH��VHH�6HFWLRQ������3RLQW�6DPSOHV�IRU�PRUH�LQIRUPDWLRQ�DERXW�DEVR�
OXWH�DQG�UHODWLYH�VDPSOHV��

7R�FUHDWH�D�ZLQGRZHG�VDPSOH��

��/HIW�FOLFN�WKH�VDPSOH�EXWWRQ� �RQ�WKH�6LPXODWLRQ�%XWWRQ�%DU���

��,I�\RX�ZDQW�WKH�VDPSOH�WR�EH�UHODWLYH��OHIW�FOLFN�WKH�HGJH�WKDW�\RX�ZDQW�WKH�VDPSOH�WR�EH�UHODWLYH�WR�

��5LJKW�FOLFN�RQ�WKH�VLJQDO�WR�EH�VDPSOHG��1RWH�WKDW�\RX�FDQ�SODFH�WKH�VDPSOH�DW�HLWKHU�WKH�EHJLQQLQJ�WLPH�WKDW�\RX�
ZDQW�WKH�ZLQGRZ�VDPSOH�WR�XVH�RU�WKH�HQGLQJ�WLPH�

��'RXEOH�FOLFN�WKH�VDPSOH�QDPH�WR�RSHQ�WKH�6DPSOH�3URSHUWLHV�GLDORJ�

��7\SH�WKH�EHJLQQLQJ�VDPSOH�WLPH�LQWR�WKH�0LQ��HGLW�ER[�RI�WKH�6DPSOH�3URSHUWLHV�GLDORJ�

��7\SH�WKH�HQGLQJ�VDPSOH�WLPH�LQWR�WKH�0D[��HGLW�ER[�RI�WKH�6DPSOH�3URSHUWLHV�GLDORJ�

����7KH�6DPSOH�3URSHUWLHV�'LDORJ�

7KH�6DPSOH�3URSHUWLHV�GLDORJ�LV�XVHG�WR�VHW�WKH�SURSHUWLHV�RI�D�JLYHQ�VDPSOH��7KLV�GLDORJ�LV�GLVFXVVHG�PRUH�WKRURXJKO\�
LQ�WKH�7LPLQJ�'LDJUDP�(GLWRU�+HOS��7KLV�VHFWLRQ�ZLOO�JLYH�D�EULHI�RYHUYLHZ�RI�WKH�YDULRXV�RSWLRQV�LQ�WKH�GLDORJ��



�����&KDSWHU����6DPSOHV
��7KH�(QDEOH�+'/�&RGH�*HQHUDWLRQ�FKHFNER[�
PXVW�EH�FKHFNHG�IRU�DQ\�FRGH�WR�EH�JHQHUDWHG�
IRU�WKH�VDPSOH�

��7KH�+'/�&RGH�EXWWRQ�ZLOO�EH�GLVFXVVHG�LQ�6HFWLRQ�
�����6HOI�WHVWLQJ�&RGH�)URP�6DPSOHV��

��7KH�0LQ��DQG�0D[��HGLW�ER[HV�DUH�XVHG�WR�VSHFLI\�
WKH�EHJLQQLQJ�DQG�HQGLQJ�WLPHV�IRU�D�VDPSOH�
ZLQGRZ�

��7KH�'LVSOD\�/DEHO�GURS�GRZQ�PHQX�DOORZV�\RX�WR�
VHOHFW�ZKDW�WH[W�ZLOO�EH�GLVSOD\HG�IRU�WKH�VDPSOH�

��7KH�/LEUDU\�EXWWRQ�ZLOO�RSHQ�WKH�SDUDPHWHU�OL�
EUDU\��7KLV�OLEUDU\�FDQ�EH�XVHG�WR�PRGLI\�FHUWDLQ�
SURSHUWLHV��%\�GRXEOH�OHIW�FOLFNLQJ�RQ�D�ILHOG�LQ�
WKH�OLEUDU\��WKH�SURSHUW\�GLDORJ�IRU�WKH�SDUDPHWHU�
LQGLFDWHG�ZLOO�RSHQ�VR�WKDW�\RX�FDQ�PRGLI\�WKH�
YDOXH�RI�WKDW�ILHOG��

��7KH�3UHY�DQG�1H[W�EXWWRQV�FDQ�EH�XVHG�WR�PRYH�
IURP�RQH�SDUDPHWHU�WR�WKH�QH[W��IRUZDUGV�RU�
EDFNZDUGV�RQ�WKH�SDUDPHWHU�OLVW��

7KH�+'/�FRGH�JHQHUDWLRQ�RI�6DPSOHV�FDQ�EH�HQDEOHG�DQG�
GLVDEOHG�XVLQJ�WKH�GLDJUDP�OHYHO�WHVW�EHQFK�VHWWLQJV��VHH�
6HFWLRQ������(QDEOLQJ�'LVDEOLQJ�+'/�&RGH�IRU�3DUDPH�
WHUV��

����6HOI�WHVWLQJ�&RGH�IURP�6DPSOHV

6DPSOH�SDUDPHWHUV�JHQHUDWH�VHOI�WHVWLQJ�FRGH�LQ�WKH�WHVW�EHQFK��*HQHUDOO\�VDPSOHV�ZLOO�HQG�RQ�D�EOXH�VLJQDO�WKDW�LV�GH�
ILQHG�ZLWK�D�GLUHFWLRQ�RI�LQSXW��7KH�EOXH�LQSXW�VLJQDOV�DUH�LQSXWV�WR�WKH�WUDQVDFWLRQ�DQG�DUH�GULYHQ�H[WHUQDOO\��,Q�WKH�
WLPLQJ�GLDJUDPV�WKH\�UHSUHVHQW�ZKDW�RXWSXW�WKH�XVHU�H[SHFWV�WR�VHH�IURP�WKH�VLPXODWLRQ�

7R�DGG�VDPSOHV�WR�WKH�WLPLQJ�GLDJUDP��GHSUHVV�WKH�6DPSOH�EXWWRQ�DQG�XVH�WKH�OHIW�DQG�ULJKW�PRXVH�EXWWRQV�WR�DGG�VDP�
SOHV��6HH�6HFWLRQ������&UHDWLQJ�1HZ�6DPSOH�7\SHV��

7R�FKRRVH�WKH�W\SH�RI�+'/�FRGH�WR�EH�JHQHUDWHG�IRU�D�VDPSOH�

��5LJKW�FOLFN�WKH�VHJPHQW�RI�WKH�VLJQDO�WKDW�\RX�ZDQW�WR�SODFH�WKH�6DPSOH�RQ�

��'RXEOH�OHIW�FOLFN�RQ�WKH�VDPSOH�QDPH�WR�RSHQ�WKH�6DPSOH�3URSHUWLHV�GLDORJ��<RX�FDQ�HGLW�WKH�VDPSOH�ZLQGRZ�
DQG�VWDUW�WLPH�XVLQJ�WKLV�GLDORJ�

��/HIW�FOLFN�RQ�WKH�+'/�&RGH�EXWWRQ�LQ�WKH�ORZHU�OHIW�KDQG�VLGH�RI�WKH�GLDORJ��7KLV�RSHQV�XS�WKH�+'/�&RGH�*HQ�
HUDWLRQ�GLDORJ�

��&KRRVH�WKH�W\SH�RI�FRQGLWLRQ�WR�WHVW�IRU�IURP�WKH�,)�&RQGLWLRQ�GURS�GRZQ�OLVW�ER[��

��&KRRVH�WKH�DFWLRQ�WR�WDNH�LI�WKH�FRQGLWLRQ�LV�WUXH�IURP�WKH�7+(1�$FWLRQ�GURS�GRZQ�OLVW�ER[��

��&KRRVH�WKH�DFWLRQ�WR�WDNH�LI�WKH�FRQGLWLRQ�LV�IDOVH�IURP�WKH�(/6(�$FWLRQ�GURS�GRZQ�OLVW�ER[�

��,I�\RX�ZDQW�WKH�UHVXOWV�RI�WKH�VDPSOH�WR�EH�H[SRUWHG�WR�WKH�WRS�OHYHO�PRGXOH��FKHFN�WKH�6WRUH�6DPSOH�9DOXHV�$V�
6XEURXWLQH�2XWSXW�FKHFNER[�

%HORZ�HDFK�OLVWER[�LV�DQ�HGLW�ER[�WKDW�FDQ�EH�XVHG�WR�VSHFLI\�D�8VHU�GHILQHG�DFWLRQ�RU�FRQGLWLRQ��6HFWLRQ������:ULWLQJ�
8VHU�'HILQHG�6DPSOHV�&RQGLWLRQV�DQG�$FWLRQV�GHVFULEHV�WKLV�LQ�IXUWKHU�GHWDLO�



&KDSWHU����6DPSOHV�����
6RPH�RI�WKH�6DPSOH�FRQGLWLRQV�DQG�DFWLRQV�DUH�DV�IROORZV�

,I�FRQGLWLRQV��

6DPSOH�6WDWH�GRHVQ
W�PDWFK��LQ�
GLFDWHV�WKDW�WKH�VWDWH�ZLWKLQ�WKH�
VDPSOH�ZLQGRZ�VKRXOG�PDWFK�
WKH�VWDWH�WKDW�RFFXUV�GXULQJ�
VLPXODWLRQ�

8VHU�GHILQHG�FRQGLWLRQ��OHWV�WKH�
XVHU�HQWHU�WKH�H[DFW�9+'/�RU�
9HULORJ�FRGH�IRU�WKH�FRQGLWLRQ�
LQWR�WKH�HGLW�ER[�EHORZ�WKH�LI�
FRQGLWLRQV�GURS�GRZQ�OLVW�ER[�

$FWLRQV�IRU�WKHQ�DQG�HOVH�EORFNV�

'R�QRWKLQJ��WDNH�QR�DFWLRQ�LI�WKLV�
EUDQFK�LV�H[HFXWHG�

/RJ�DQG�$VVHUW�:DUQLQJ��ORJV�D�
ZDUQLQJ�WR�D�ILOH��DQG�DOVR�
SULQWV�D�PHVVDJH�WR�WKH�VFUHHQ�

$VVHUW�:DUQLQJ��SULQWV�D�PHVVDJH�
WR�WKH�VFUHHQ

(QG�'LDJUDP��VHW�VWDWXV�WR�'RQH���(QGV�H[HFXWLRQ�RI�WKLV�SDUWLFXODU�WLPLQJ�GLDJUDP��7KH�7HVW�%HQFK�ZLOO�
FRQWLQXHV�WR�H[HFXWH�DV�LI�WKLV�WLPLQJ�GLDJUDP�KDG�QRUPDOO\�HQGHG�

3DXVH�6LPXODWLRQ�9HULORJ�RQO\���6WRSV�WKH�HQWLUH�VLPXODWLRQ��1RWH�WKDW�WKLV�RSWLRQ�LV�QRW�DYDLODEOH�IRU�9+�
'/�

8VHU�GHILQHG��DFWLRQ�HQWHU�EHORZ���OHWV�WKH�XVHU�GLUHFWO\�HQWHU�9+'/�RU�9HULORJ�FRGH�IRU�WKH�DFWLRQ�LQWR�WKH�
HGLW�ER[�EHORZ�WKH�DFWLRQ�GURS�GRZQ�OLVW�ER[��6HH�6HFWLRQ������:ULWLQJ�8VHU�'HILQHG�6DPSOH�&RQGLWLRQV�
DQG�$FWLRQV�IRU�PRUH�LQIRUPDWLRQ�

1RWH��7KH�XVHU�FDQ�DGG�DGGLWLRQDO�VDPSOH�FRQGLWLRQV�DQG�DFWLRQV�E\�HGLWLQJ�WKH�VDPSOH�VFULSW��6HH�6HFWLRQ������&UHDW�
LQJ�1HZ�6DPSOH�7\SHV�

����:ULWLQJ�8VHU�'HILQHG�6DPSOH�&RQGLWLRQV�DQG�$FWLRQV�

<RX�FDQ�DGG�ODQJXDJH�VSHFLILF��H�J��9HULORJ�RU�9+'/��VDPSOH�FRQGLWLRQV�WR�\RXU�GLDJUDPV�WR�WHVW�IRU�WKH�RFFXUUHQFH�
RI�FRPSOH[�HYHQWV�XVLQJ�D�8VHU�'HILQHG�&RQGLWLRQ��7\SLFDOO\�WKLV�FRGH�ZLOO�DFFHVV�RU�FKDQJH�WKH�YDOXH�RI�VLJQDOV�LQ�
WKH�GLDJUDP�DW�WKH�VDPSOH�WLPH��EXW�LW�LV�IUHTXHQWO\�GHVLUDEOH�WR�GHILQH�D�VDPSOH�FRQGLWLRQ�LQ�WHUPV�RI�SUHYLRXVO\�H[H�
FXWHG�VDPSOHV��)RU�H[DPSOH��\RX�PLJKW�ZLVK�WR�H[HFXWH�DQ�DFWLRQ�LI�WKUHH�GLIIHUHQW�SUHYLRXV�VDPSOHV�KDYH�DOO�EHHQ�WUXH��
7KLV�FDQ�EH�DFFRPSOLVKHG�E\�ZULWLQJ�+'/�FRGH�WKDW�DFFHVVHV�WKH�YDOXHV�RI�YDULDEOHV�ZKLFK�VWRUH�LQIRUPDWLRQ�DERXW�
SUHYLRXVO\�H[HFXWHG�VDPSOHV�

8VHU�GHILQHG�6DPSOH�FRQGLWLRQV�DQG�DFWLRQV�DUH�HQWHUHG�LQ�WKH�+'/�&RGH�*HQHUDWLRQ�GLDORJ�ER[�ZLWK�WKH�IROORZLQJ�
VWHSV�

��6HOHFW�WKH�XVHU�GHILQHG�RSWLRQ�IRU�WKH�&RQGLWLRQ��7KHQ�$FWLRQ��RU�(OVH�$FWLRQ��XVLQJ�WKH�GURS�GRZQ�OLVW�ER[�
SURYLGHG�

��/HIW�FOLFN�LQ�WKH�WH[W�ER[�LPPHGLDWHO\�EHORZ�WKH�RSWLRQ�\RX�KDYH�VHW�WR�EH�XVHU�GHILQHG��1RWH��LI�\RX�DUH�XVLQJ�D�
FRQGLWLRQ�RU�DFWLRQ�WKDW�\RX�KDYH�SUHYLRXVO\�GHILQHG��XVH�WKH�GURS�GRZQ�IHDWXUH�RI�WKLV�ER[�DQG�VHOHFW�WKH�DS�
SURSULDWH�RSWLRQ�

��7\SH�LQ�WKH�FRQGLWLRQ�RU�DFWLRQ�WKDW�\RX�KDYH�GHILQHG�



�����&KDSWHU����6DPSOHV
��:KHQ�\RX�KDYH�ILQLVKHG�GHILQLQJ�VHOHFWLQJ�WKH�FRQGLWLRQV�DQG�DFWLRQV��FORVH�WKH�+'/�&RGH�*HQHUDWLRQ�'LDORJ�
E\�FOLFNLQJ�2.�

7ZR�VDPSOH�YDULDEOHV�DUH�DXWRPDWLFDOO\�JHQHUDWHG�LQ�D�WHVW�EHQFK�IRU�HDFK�VDPSOH��D�%RROHDQ�YDULDEOH�WKDW�LQGLFDWHV�
ZKHWKHU�WKH�VDPSOH�FRQGLWLRQ�ZDV�WUXH�RU�IDOVH�DQG�D�VDPSOH�VWDWH�YDULDEOH�WKDW�FRQWDLQV�WKH�YDOXH�RI�WKH�VDPSOHG�VLJ�
QDO�DW�WKH�VDPSOH�WLPH��7KH�%RROHDQ�YDULDEOH�LV�QDPHG�DV�WKH�VDPSOH�QDPH�ZLWK�B)ODJ�DSSHQGHG�WR�LW�DQG�WKH�VDPSOH�
VWDWH�YDOXH�LV�WKH�VDPSOH�QDPH��)RU�H[DPSOH��D�VDPSOH�QDPHG�6$03/(��ZRXOG�FUHDWH�D�%RROHDQ�YDULDEOH�QDPHG�
6$03/(�B)ODJ�DQG�D�VWDWH�YDULDEOH�QDPHG�6$03/(��

%HORZ�LV�DQ�H[DPSOH�RI�D�XVHU�GHILQHG�VDPSOH�FRQGLWLRQ�ZULWWHQ�LQ�9+'/�WKDW�ZRXOG�FDXVH�D�VDPSOH
V�WKHQ�DFWLRQ�WR�
H[HFXWH�LI�WKUHH�SUHYLRXV�VDPSOHV�QDPHG�6$03/(���6$03/(���DQG�6$03/(��KDYH�DOO�EHHQ�WUXH�

6$03/(�B)ODJ�DQG�6$03/(�B)ODJ�DQG�6$03/(�B)ODJ

6DPSOH�YDULDEOHV�FDQ�EH�XVHG�LQ�WKH�IROORZLQJ�SODFHV�

��WKH�FRQGLWLRQ�RI�WKH�FXUUHQW�VDPSOH�FDQ�UHIHUHQFH�WKH�VDPSOH
V�VWDWH�YDOXH�YDULDEOH��7KH�%RROHDQ�UHVXOW�YDULDEOH�
RI�WKH�VDPSOH�FDQQRW�EH�UHIHUHQFHG�KHUH��EHFDXVH�WKH�UHVXOW�RI�WKH�FRQGLWLRQ�FDQQRW�EH�EXULHG�LQVLGH�WKH�FRQ�
GLWLRQ��

��DFWLRQV�RI�WKH�FXUUHQW�VDPSOH�FDQ�UHIHUHQFH�ERWK�WKH�VDPSOH
V�VWDWH�YDOXH�DQG�%RROHDQ�UHVXOW�YDULDEOHV��

��FRQGLWLRQV�DQG�DFWLRQV�RI�VDPSOHV�WKDW�RFFXU�DIWHU�WKH�FXUUHQW�VDPSOH�FDQ�XVH�HLWKHU�WKH�VWDWH�YDOXH�RU�%RRO�
HDQ�UHVXOW�RI�WKH�FXUUHQW�VDPSOH��7KHVH�DUH�XVXDOO\�WULJJHUHG�IURP�D�8VHU�VSHFLILHG�DFWLRQ�RU�FRQGLWLRQ�

1RWH��6DPSOH�YDULDEOHV�DUH�ORFDO�WR�WKH�GLDJUDP�FRQWDLQLQJ�WKH�VDPSOH�DQG�FDQ�RQO\�EH�UHIHUHQFHG�E\�+'/�FRGH�FRQ�
WDLQHG�LQ�WKH�GLDJUDP�

([DPSOH

$VVXPH�\RX�KDYH�D�GLDJUDP�ZLWK�WKUHH�6DPSOHV��6$03/(���6$03/(���DQG�6$03/(���ZKHUH�WKH�ILUVW�WZR�VDPSOHV�
WHVW�WKH�YDOXHV�RI�WZR�VLJQDOV��7R�PDNH�6$03/(��WUXH�LI�ERWK�6$03/(��DQG�6$03/(��DUH�WUXH��\RX�ZRXOG�HQWHU�
WKH�IROORZLQJ�8VHU�'HILQHG�&RQGLWLRQ�LQWR�WKH�HGLW�ER[�EHORZ�WKH�,)�FRQGLWLRQ�

6$03/(�B)ODJ�DQG�6$03/(�B)ODJ�DUH�%RROHDQ�YDULDEOHV�LQVLGH�WKH�GLDJUDP�WKDW�DUH�JLYHQ�YDOXHV�ZKHQ�WKHLU�UH�
VSHFWLYH�6DPSOHV�H[HFXWH��7ZR�RWKHU�YDULDEOHV��6$03/(��DQG�6$03/(���DUH�DOVR�FUHDWHG�E\�7HVW%HQFKHU��7KHVH�
YDULDEOHV�KROG�WKH�YDOXH��DW�WKH�VDPSOLQJ�WLPH��RI�WKH�VLJQDOV�EHLQJ�VDPSOHG�DQG�FDQ�DOVR�EH�XVHG�LQ�8VHU�'HILQHG�&RQ�
GLWLRQV��)RU�H[DPSOH��WR�WHVW�WKDW�WKH�YDOXH�VDPSOHG�E\�6$03/(��LV�HTXDO�WR�WKH�YDOXH�VDPSOHG�E\�6$03/(���HQWHU�
WKH�IROORZLQJ�8VHU�'HILQHG�&RQGLWLRQ�IRU�6$03/(��

1RWH��WKH�W\SHV�RI�WKH�VLJQDOV�VDPSOHG�E\�6$03/(��DQG�6$03/(��PXVW�EH�WKH�VDPH��RU�\RX�ZLOO�JHW�D�W\SH�PLVPDWFK�
HUURU�ZKHQ�\RX�FRPSLOH�\RXU�WHVW�EHQFK�

����6DPSOH�9DOXHV�DV�7UDQVDFWLRQ�2XWSXWV�

6DPSOH�YDOXHV�FDQ�EH�H[SRUWHG�IURP�D�WLPLQJ�WUDQVDFWLRQ�WR�WKH�WRS�OHYHO�WHVW�EHQFK��7KLV�DOORZV�\RX�WR�DGG�FRGH�WR�
WKH�WRS�OHYHO�WHVW�EHQFK�WKDW�ZLOO�DOWHU�WKH�H[HFXWLRQ�VHTXHQFH�RI�WLPLQJ�WUDQVDFWLRQV��IRU�LQVWDQFH��EDVHG�XSRQ�WKH�VDP�
SOHG�YDOXH�



&KDSWHU����6DPSOHV�����
7R�H[SRUW�D�VDPSOH�YDOXH�IURP�D�WLPLQJ�WUDQVDFWLRQ�

��'RXEOH�FOLFN�WKH�VDPSOH�WR�EH�H[SRUWHG��7KLV�ZLOO�RSHQ�WKH�6DPSOH�3URSHUWLHV�GLDORJ�

��&OLFN�WKH�+'/�&RGH�EXWWRQ�WR�RSHQ�WKH�+'/�&RGH�*HQHUDWLRQ�GLDORJ�

��&KHFN�WKH�6WRUH�6DPSOH�9DOXH�DV�6XEURXWLQH�2XWSXW�FKHFNER[�

7KLV�ZLOO�DGG�WKH�SRUW�IRU�WKH�VDPSOH�YDOXH�WR�WKH�SRUW�OLVW�LQ�ERWK�WKH�WLPLQJ�WUDQVDFWLRQ�FRGH�DQG�WKH�WRS�OHYHO�WHVW�
EHQFK��<RX�ZLOO�EH�DEOH�WR�UHIHUHQFH�WKH�VDPSOH�YDOXH�VLJQDO�GLUHFWO\�DW�WKH�WRS�OHYHO�WHVW�EHQFK��7KH�QDPH�XVHG�WR�DF�
FHVV�WKH�YDOXH�ZRXOG�EH�RI�WKH�IRUP�

�7UDQVDFWLRQ1DPHB6DPSOH1DPH

7KH�IROORZLQJ�H[DPSOH��XVLQJ�WKH�WUDQVDFWLRQV�IRXQG�LQ�7XWRULDO����VKRZV�KRZ�WKH�VDPSOH�YDOXH�FRXOG�EH�XVHG�WR�GH�
WHUPLQH�ZKHWKHU�RU�QRW�WR�FDOO�D�FHUWDLQ�WUDQVDFWLRQ�

$SSO\B7EUHDG��µK)���µK$(������VWRUHG�VDPSOH�RXWSXWV� �7EUHDGB6$03/(�

LI��7EUHDGB6$03/(��   �µK$(��

���$SSO\B7EZULWH��µK)���µK$)�

����&UHDWLQJ�1HZ�6DPSOH�7\SHV�

0RVW�RI�WKH�WLPH�\RX�ZLOO�EH�XVLQJ�+'/�FRGH�WR�VSHFLI\�WKH�DFWLRQV�RI�6DPSOHV���7KHUH�PD\��KRZHYHU��EH�LQVWDQFHV�
ZKHQ�WKH�XVH�RI�3HUO�VFULSW�LV�SUHIHUUHG��7KHVH�VFULSWV�ZRXOG�GHILQH�ZKDW�+'/�FRGH�LV�JHQHUDWHG�IRU�WKH�6DPSOH��7KLV�
VHFWLRQ�ZLOO�H[SODLQ�KRZ�WR�DGG�D�XVHU�GHILQHG�3HUO�VFULSW�DV�D�6DPSOH�W\SH�

7KHUH�DUH�WZR�VWHSV�WR�DGGLQJ�D�QHZ�W\SH�RI�DFWLRQ�RU�WULJJHU�FRQGLWLRQ�IRU�6DPSOHV�

��$GGLQJ�WKH�3HUO�VXEURXWLQH�WR�SHUIRUP�WKH�FRGH�JHQHUDWLRQ�

��$GGLQJ�WKH�VXEURXWLQH�QDPH�WR�7HVW%HQFKHU�3UR�VR�WKDW�WKH�VDPSOH�DFWLRQ�RU�FRQGLWLRQ�ZLOO�EH�OLVWHG�LQ�WKH�6DPSOH�
+'/�GLDORJ�ER[�

:LWK�7HVW%HQFKHU�FORVHG��ZULWH�WKH�3HUO�FRQGLWLRQ�RU�DFWLRQ�VFULSW�

��2SHQ�WKH�6DPSOH�SP�ILOH�

��)LQG�WKH�FRPPHQW�EORFN�WKDW�VD\V�

&RQGLWLRQDO�6XEURXWLQH���8VHU'HILQHG&RQGLWLRQDO6XEURXWLQH

RU

$FWLRQ�6XEURXWLQH���8VHU'HILQHG$FWLRQ6XEURXWLQH

��&RS\�WKH�VNHOHWRQ�VXEURXWLQH�VKRZQ�EHORZ�WKH�FRPPHQW�EORFN�

��5HQDPH�WKH�VXEURXWLQH�WR�UHSUHVHQW�\RXU�QHZ�VDPSOH�W\SH�

��:ULWH�\RXU�QHZ�VXEURXWLQH��7KH��KGO&RGH�YDULDEOH�PXVW�EH�VHW��7KLV�VWULQJ�ZLOO�EH�WKH�+'/�FRGH�WKDW�LV�JHQHUDWHG�
IRU�WKH�VDPSOH���PLVF,QIR�LV�DQ�RSWLRQDO�YDULDEOH�WKDW�FDQ�EH�XVHG�IRU�PRUH�FRGH��VXFK�DV�D�GLVSOD\�RU�DVVHUW�
VWDWHPHQW�LI�GHVLUHG�

1RWH��<RX�FDQ�DOZD\V�H[DPLQH�WKH�RWKHU�IXQFWLRQV�LQ�WKLV�ILOH�WR�KHOS�ZULWH�\RXU�IXQFWLRQ�

��6DYH�VDPSOH�SP

1H[W�ZH�ZLOO�DGG�WKH�QHZ�FRQGLWLRQ�RU�DFWLRQ�W\SH�WR�WKH�DSSURSULDWH�+'/�&RGH�*HQHUDWLRQ�GLDORJ�GURS�GRZQ�PHQX��
$GGLQJ�WKH�QHZ�URXWLQH�QDPH�WR�7HVW%HQFKHU�3UR�

��,Q�7HVW%HQFKHU�3UR�FKRRVH�WKH�([SRUW�!�$GG�RU�([HFXWH�6FULSW�PHQX�LWHP�WR�RSHQ�D�GLDORJ�RI�WKH�VDPH�QDPH�

��&KRRVH�WKH�&RQGLWLRQDO�RU�$FWLRQ�UDGLR�EXWWRQ�LQ�DFFRUGDQFH�ZLWK�WKH�W\SH�RI�VFULSW�\RX�DUH�DGGLQJ�



�����&KDSWHU����6DPSOHV
��7\SH�WKH�QDPH�RI�WKH�URXWLQH�LQWR�WKH�6FULSW�1DPH�	�&RPPDQG�/LQH�HGLW�ER[��DQG�W\SH�D�GHVFULSWLRQ�LQWR�WKH�
0HQX�'HVFULSWLRQ�HGLW�ER[�

��&OLFN�WKH�$GG�EXWWRQ�WR�DGG�WKH�VFULSW��

��&OLFN�2.�WR�FORVH�WKH�GLDORJ�ER[�



&KDSWHU����0DUNHUV�����
0DUNHUV�FDQ�EH�DGGHG�WR�WLPLQJ�GLDJUDPV�WR�VSHFLI\�VSHFLILF�DFWLRQV�WR�EH�WDNHQ�E\�WKH�WUDQVDFWLRQ�GXULQJ�H[HFXWLRQ��
7KHVH�DFWLRQV�FDQ�LQFOXGH�VLJQLI\LQJ�WKH�HQG�RI�D�WUDQVDFWLRQ��FUHDWLQJ�ORRSV�LQ�WKH�WUDQVDFWLRQ��DQG�LQVHUWLQJ�+'/�FRGH�
FDOOLQJ�D�VXEURXWLQH�LQWR�WKH�WUDQVDFWLRQ�

����$GGLQJ�D�0DUNHU�WR�D�'LDJUDP�

(YHU\�PDUNHU�W\SH�SURYLGHG�E\�7HVW%HQFKHU�3UR�LV�SODFHG�RQ�WKH�GLDJUDP�LQ�WKH�VDPH�PDQQHU��7KH�SURSHUW\�VHWWLQJV�
IRU�WKH�PDUNHU�DUH�XVHG�WR�VSHFLI\�WKH�GLIIHUHQW�W\SHV�RI�PDUNHUV�DQG�WKH�SRUWLRQ�RI�WKH�GLDJUDP�WKDW�WKH�PDUNHU�LV�DW�
WDFKHG�WR�

7R�SODFH�D�PDUNHU�LQ�D�GLDJUDP�

��/HIW�FOLFN�WKH�0DNHU�EXWWRQ� �RQ�WKH�6LJQDO�%XWWRQ�%DU�

��5LJKW�FOLFN�LQ�WKH�GLDJUDP�DUHD�WR�SODFH�WKH�PDUNHU��1RWH��7KLV�ZLOO�SODFH�DQ�DEVROXWH�PDUNHU��7KLV�W\SH�RI�PDUNHU�
LV�GLVFXVVHG�LQ�6HFWLRQ������$EVROXWH�DQG�5HODWLYH�0DUNHUV�

2QFH�\RX�KDYH�SODFHG�WKH�PDUNHU�LQ�WKH�GLDJUDP�DUHD��GRXEOH�FOLFN�RQ�WKH�PDUNHU�OLQH�WR�RSHQ�WKH�0DUNHU�3URSHUWLHV�
GLDORJ��7KH�RSWLRQV�LQ�WKLV�GLDORJ�DUH�XVHG�WR�VSHFLI\�KRZ�WKH�PDUNHU�ZLOO�EHKDYH�DQG�ZKDW�NLQG�RI�DFWLRQ��LI�DQ\��LW�ZLOO�
FDXVH��7KH�IROORZLQJ�VHFWLRQV�ZLOO�UHIHU�WR�WKLV�GLDORJ�

7KH�FRGH�EHLQJ�JHQHUDWHG�IRU�D�PDUNHU�FDQ�EH�HDVLO\�GLVDEOHG�XVLQJ�WKH�(QDEOH�0DUNHU�+'/�&RGH�FKHFNER[��VHH�6HF�
WLRQ������(QDEOLQJ�'LVDEOLQJ�+'/�&RGH�*HQHUDWLRQ�IRU�3DUDPHWHUV��RI�WKH�'LDJUDP�/HYHO�7HVW�%HQFK�6HWWLQJV�GLDORJ��
7KLV�DOORZV�\RX�WR�JHQHUDWH�\RXU�+'/�FRGH�ZLWKRXW�H[WUD�FRGH�IRU�WKH�PDUNHUV��%\�GRLQJ�WKLV��\RX�ZLOO�QRW�KDYH�WR�
UHPRYH�WKH�PDUNHUV�IURP�WKH�GLDJUDP�IRU�D�FOHDQ�FRGH�JHQHUDWLRQ�DIWHU�PRGHO�YHULILFDWLRQ�

����$EVROXWH�DQG�5HODWLYH�0DUNHUV�

$V�ZLWK�6DPSOHV��VHH�&KDSWHU����6DPSOHV���D�PDUNHU�FDQ�EH�DEVROXWH�RU�UHODWLYH��$Q�DEVROXWH�PDUNHU�LV�DWWDFKHG�WR�D�
VSHFLILF�WLPH��ZKLOH�D�UHODWLYH�PDUNHU�LV�DWWDFKHG�WR�D�VSHFLILF�HGJH��5HODWLYH�PDUNHUV�ZLOO�PRYH�ZLWK�DQ�HGJH��L�H���LI�
DWWDFKHG�WR�D�FORFN�DQG�WKH�IUHTXHQF\�RI�WKH�FORFN�FKDQJHV���ZKLOH�DQ�DEVROXWH�PDUNHU�ZLOO�DOZD\V�UHPDLQ�DW�WKH�WLPH�
LW�ZDV�SODFHG�

7R�DGG�DQ�DEVROXWH�PDUNHU�

��'RXEOH�FOLFN�WKH�PDUNHU�OLQH�WR�RSHQ�WKH�0DUNHU�3URSHUWLHV�GLDORJ�

��6HOHFW�WKH�$WWDFK�WR�WLPH�UDGLR�EXWWRQ�

��7\SH�WKH�WLPH�\RX�ZDQW�WKH�PDUNHU�WR�EH�DWWDFKHG�WR�LQ�WKH�$WWDFK�WR�WLPH�HGLW�ER[�

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

7R�DGG�D�UHODWLYH�PDUNHU�

��/HIW�FOLFN�RQ�WKH�PDUNHU�EXWWRQ�RQ�WKH�6LJQDO�%XWWRQ�%DU�

��/HIW�FOLFN�RQ�WKH�HGJH�RI�WKH�VLJQDO�WKDW�\RX�ZDQW�WKH�PDUNHU�DWWDFKHG�WR��7KH�HGJH�ZLOO�EH�KLJKOLJKWHG�ZLWK�D�
JUHHQ�EDU���

��5LJKW�FOLFN�WR�SODFH�WKH�PDUNHU�UHODWLYH�WR�WKH�VHOHFWHG�HGJH�



�����&KDSWHU����0DUNHUV
����7LPH�0DUNHUV�IRU�6SHFLI\LQJ�(QG�'LDJUDP�

7HVW%HQFKHU�3UR�FDQ�XVH�D�VSHFLDO�W\SH�RI�WLPH�PDUNHU�FDOOHG�DQ�(QG�0DUNHU�WR�LQGLFDWH�WKH�H[HFXWLRQ�HQG�RI�D�WLPLQJ�
GLDJUDP��,I�WKHUH�DUH�QR�(QG�'LDJUDP�PDUNHUV�WKHQ�WKH�ORQJHVW�QRQ�FORFN�VLJQDO�ZLOO�GHWHUPLQH�WKH�HQG�RQ�WKH�WLPLQJ�
GLDJUDP��,I�WKHUH�LV�PRUH�WKDQ�RQH�(QG�'LDJUDP�0DUNHU�WKHQ�WKH�HDUOLHVW�RQH�ZLOO�GHWHUPLQH�WKH�HQG�RI�WKH�WLPLQJ�GL�
DJUDP�

(QG�'LDJUDP�0DUNHUV�DUH�HVSHFLDOO\�XVHIXO�IRU�V\QFLQJ�XS�PXOWLSOH�WLPLQJ�GLDJUDPV�WKDW�VKDUH�WKH�VDPH�FORFN��)RU�
H[DPSOH��LW�LV�FRQYHQLHQW�WR�SODFH�DQ�(QG�0DUNHU�DW�WKH�H[DFW�HQGLQJ�WUDQVLWLRQ�RI�D�FORFN�F\FOH��7KLV�DOORZV�WKH�WLPLQJ�
GLDJUDP�WR�EH�FDOOHG�VHYHUDO�WLPHV�LQ�D�URZ�ZLWKRXW�JHWWLQJ�DQ�LUUHJXODU�FORFN�SHULRG�DW�WKH�WUDQVLWLRQ�EHWZHHQ�WKH�GLD�
JUDPV���1RWH�WKDW�WKLV�LV�RQO\�DQ�LVVXH�ZKHQ�JOREDO�FORFNV�DUH�QRW�EHLQJ�XVHG��

7R�DGG�WLPH�PDUNHUV�WR�WKH�WLPLQJ�GLDJUDP��GHSUHVV�WKH�0DUNHU�EXWWRQ�DQG�XVH�WKH�ULJKW�PRXVH�EXWWRQ�WR�DGG�D�WLPH�
PDUNHU�

7R�PRGLI\�D�WLPH�PDUNHU�WR�EH�DQ�HQG�WLPH�PDUNHU�

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

��&KRRVH�(QG�'LDJUDP�IURP�WKH�0DUNHU�7\SH�GURS�GRZQ�OLVW�ER[�

��,I�WKH�0DUNHU�LV�QRW�ORFDWHG�DW�WKH�H[DFW�ORFDWLRQ�\RX�ZDQW�LW�WR�EH��WKHQ�FKHFN�WKH�$WWDFK�WR�7LPH�UDGLR�EXWWRQ�
DQG�W\SH�WKH�H[DFW�WLPH�LQWR�WKH�HGLW�ER[�WR�WKH�ULJKW�RI�WKH�UDGLR�EXWWRQ�

��&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�GLDORJ��1RWH��LI�\RX�ZDQW�WR�QDPH�WKH�PDUNHU��\RX�PD\�GR�VR�LQ�WKH�(GLW�7LPH�
0DUNHU�GLDORJ�E\�W\SLQJ�WKH�QDPH�LQ�WKH�WH[W�ER[�DW�WKH�WRS�RI�WKH�GLDORJ�

����7LPH�0DUNHUV�IRU�7HVW�%HQFK�/RRSV�

7HVW%HQFKHU�3UR�FDQ�JHQHUDWH�D�WHVW�EHQFK�WKDW�ORRSV�FRQWLQXRXVO\�RYHU�D�VHTXHQFH�RI�WHVW�YHFWRUV�HLWKHU�IRUHYHU�RU�XQWLO�
D�GHILQHG�FRQGLWLRQ�LV�PHW��7KHVH�ORRSV�DUH�VHW�XS�XVLQJ�WKUHH�W\SHV�RI�7LPH�0DUNHUV�

/RRS�6WDUW��VHWV�WKH�EHJLQQLQJ�SRLQW�IRU�WKH�ORRS�DQG�GHILQHV�DQ�H[LW�FRQGLWLRQ�LI�WKHUH�LV�RQH�

/RRS�(QG��GHILQHV�WKH�HQGLQJ�SRLQW�IRU�WKH�ORRS�VHTXHQFH�

([LW�/RRS�:KHQ��FDQ�EH�SODFHG�EHWZHHQ�D�/RRS�6WDUW�DQG�D�/RRS�(QG�PDUNHU�WR�DOORZ�D�ORRS�WR�EH�H[LWHG�LQ�PLG�
H[HFXWLRQ��2Q�H[LWLQJ�WKH�WHVW�YHFWRUV�UHVXPH�LPPHGLDWHO\�DIWHU�WKH�(QG�/RRS�0DUNHU�

(YHU\�/RRS�6WDUW�PDUNHU�PXVW�EH�PDWFKHG�ZLWK�D�/RRS�(QG�0DUNHU��/RRSV�PD\�EH�QHVWHG��7KH�LQQHU�ORRS�PXVW�EH�
H[LWHG�ILUVW��7KH�ORRS�LV�H[LWHG�ZKHQ�WKH�PDUNHU�FRQGLWLRQ�IDLOV��RU�LV�UHDFKHG��GHSHQGLQJ�RQ�ZKLFK�PDUNHU�LW�LV��)RU�
LQVWDQFH��DQ�H[LW�ORRS�FRQGLWLRQ�PD\�GHSHQG�RQ�WKH�YDOXH�RI�D�SDUWLFXODU�VLJQDO�LQ�WKH�WUDQVDFWLRQ��7KH�FRQGLWLRQV�HQ�
WHUHG�IRU�HDFK�RI�WKH�WKUHH�ORRS�PDUNHUV�PXVW�EH�D�%RROHDQ�FRQGLWLRQ��

1RWH��5HODWLYH�ORRSLQJ�PDUNHUV�PXVW�EH�SODFHG�RQ�WKH�VDPH�HGJH�WUDQVLWLRQ�W\SH��SRVLWLYH�RU�QHJDWLYH��RI�WKH�VDPH�VLJ�
QDO�LQ�RUGHU�WR�DYRLG�D�FRPSLOH�HUURU��7KH�VDIHVW�ZD\�WR�DYRLG�D�FRPSLOH�HUURU�LV�WR�HQVXUH�WKDW�WKH�WZR�PDUNHUV�DUH�QRW�
UHODWLYH��,I�\RX�ZDQW�WKH�PDUNHUV�WR�EH�UHODWLYH��PDNH�VXUH�WKDW�WKH\�DUH�DWWDFKHG�WR�WKH�VDPH�VLJQDO�DQG�WKDW�ERWK�DUH�
DWWDFKHG�WR�HLWKHU�D�ULVLQJ�RU�D�IDOOLQJ�HGJH�RI�WKH�VLJQDO�

7R�PRGLI\�D�WLPH�PDUNHU�WR�EH�D�ORRS�PDUNHU�

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

��&KRRVH�RQH�RI�WKH�/RRS�W\SHV�IURP�WKH�0DUNHU�7\SH�GURS�GRZQ�OLVW�ER[�

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

��(QWHU�WKH�%RROHDQ�FRQGLWLRQ�DSSURSULDWH�IRU�WKH�0DUNHU�7\SH�LQ�WKH�&RQGLWLRQ�WH[W�ER[�EHORZ�WKH�0DUNHU�7\SH�
GURS�GRZQ�OLVW�



&KDSWHU����0DUNHUV�����
����+'/�&RGH�0DUNHUV�

+'/�FRGH�PDUNHUV�DUH�XVHG�WR�FDOO�XVHU�GHILQHG�VXEURXWLQHV�RU�OLEUDU\�VXEURXWLQHV��VHH�6HFWLRQ������,QFOXGLQJ�([WHUQDO�
+'/�&RGH�/LEUDU\�)LOHV�IRU�PRUH�LQIRUPDWLRQ�DERXW�XVLQJ�OLEUDULHV�ZLWK�7HVW%HQFKHU��

7R�DGG�DQ�+'/�&RGH�PDUNHU�

��$GG�D�PDUNHU�WR�WKH�GLDJUDP���/HIW�FOLFN�WKH�PDUNHU�EXWWRQ�RQ�WKH�6LJQDO�%XWWRQ�%DU��WKHQ�ULJKW�FOLFN�LQ�WKH�GLD�
JUDP�WR�SODFH�WKH�PDUNHU��

��'RXEOH�FOLFN�WKH�PDUNHU�OLQH�WR�RSHQ�WKH�0DUNHU�3URSHUWLHV�GLDORJ��

��6HOHFW�+'/�&RGH�LQ�WKH�0DUNHU�7\SH��GURS�GRZQ�OLVW�ER[�

��6SHFLI\�WKH�VXEURXWLQH�QDPH�DQG�DQ\�QHFHVVDU\�SDUDPHWHUV�LQ�WKH�+'/�&RGH��HGLW�ER[�

1RWH�WKDW�LQ�RUGHU�IRU�WKLV�PDUNHU�W\SH�WR�ZRUN�SURSHUO\��\RX�PXVW�HQVXUH�WKDW�WKH�VXEURXWLQH�LV�GHILQHG�DQG�WKDW�WKH�
SURSHU�SDUDPHWHUV�DUH�XVHG��,I�WKH�VXEURXWLQH�LV�LQ�D�OLEUDU\��WKHQ�WKH�OLEUDU\�ILOH�PXVW�EH�LQFOXGHG�IRU�WKH�GLDJUDP�XVLQJ�
WKH�GLDJUDP�OHYHO�WHVW�EHQFK�VHWWLQJV��VHH�&KDSWHU��'LDJUDP�/HYHO�7HVW�%HQFK�6HWWLQJV���,I�\RX�ZDQW�WR�GHILQH�WKH�VXE�
URXWLQH�IRU�WKH�FXUUHQW�SURMHFW�RQO\��WKHQ�\RX�FDQ�GHILQH�LW�LQ�WKH�WRS�OHYHO�WHVW�EHQFK��<RX�FDQ�GHILQH�WKH�VXEURXWLQH�LQ�
WKH�GLDJUDP�FRGH��RQFH�LW�LV�JHQHUDWHG��EXW�LI�\RX�FKDQJH�WKH�GLDJUDP��WKHQ�WKH�FRGH�ZLOO�EH�RYHU�ZULWWHQ��VR�WKLV�LV�QRW�
UHFRPPHQGHG



�����&KDSWHU����0DUNHUV



&KDSWHU����'LDJUDP�/HYHO�7HVW�%HQFK�6HWWLQJV�����
&HUWDLQ�SURSHUWLHV�FDQ�EH�VHW�IRU�HDFK�GLDJUDP�ZLWKLQ�D�SURMHFW��7KHVH�VHWWLQJV�ZLOO�KHOS�WR�GHWHUPLQH�H[DFWO\�ZKDW�FRGH�
LV�JHQHUDWHG�IRU�HDFK�GLDJUDP�

����7KH�'LDJUDP�/HYHO�7HVW%HQFK�6HWWLQJV�'LDORJ�

'LDJUDP�OHYHO�VHWWLQJV�FDQ�EH�PDGH�LQGLYLGXDOO\�IRU�HDFK�GLDJUDP�LQ�D�SURMHFW��7KHVH�VHWWLQJV�DUH�PDGH�WKURXJK�WKH�
'LDJUDP�/HYHO�7HVW%HQFK�6HWWLQJV�GLDORJ�

7R�RSHQ�WKLV�GLDORJ�

��2SHQ�WKH�GLDJUDP�IRU�ZKLFK�\RX�ZLOO�EH�FKDQJLQJ�WKH�VHWWLQJV�

��6HOHFW�WKH�2SWLRQV�!�'LDJUDP�/HYHO�7HVW�%HQFK�6HWWLQJV«�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�'LDJUDP�/HYHO�
7HVW%HQFK�6HWWLQJV�GLDORJ�

7KH�ILHOGV�RI�WKLV�GLDORJ�ZLOO�EH�UHIHUUHG�WR�LQ�WKH�UHPDLQLQJ�VHFWLRQV�RI�WKLV�FKDSWHU



�����&KDSWHU����'LDJUDP�/HYHO�7HVW�%HQFK�6HWWLQJV
����,QFOXGLQJ�([WHUQDO�+'/�&RGH�/LEUDU\�)LOHV��

([WHUQDO�OLEUDU\�ILOHV�FDQ�LQFOXGH�VWDQGDUG�SDFNDJHV�RI�VXEURXWLQHV�RU�VXEURXWLQHV�WKDW�DUH�XVHU�GHILQHG��7KHVH�ILOHV�FDQ�
EH�LQFOXGHG�RQ�WKH�GLDJUDP�OHYHO�WKURXJK�WKH�'LDJUDP�/HYHO�7HVW%HQFK�6HWWLQJV�GLDORJ��+'/�OLEUDULHV�FDQ�EH�LQFOXGHG�
DW�RQH�RI�WZR�OHYHOV�±�HLWKHU�IRU�XVH�E\�WKH�HQWLUH�GLDJUDP��LQFOXGHG�EHIRUH�WKH�GLDJUDP�PRGXOH���RU�LQVLGH�RI�WKH�GLD�
JUDP�PRGXOH��

9HULORJ�8VHUV�

)LOHV�WKDW�DUH�VHOHFWHG�WR�EH�LQFOXGHG�DW�WKH�GLDJUDP�OHYHO�ZLOO�EH�LQFOXGHG�XVLQJ�WKH�CLQFOXGH�VWDWHPHQW��$Q\�ILOH�
WKDW�LV�LQFOXGHG�EHIRUH�WKH�GLDJUDP�PRGXOH�ZLOO�EH�OLVWHG�DW�WKH�WRS�RI�WKH�ILOH��)LOHV�WKDW�DUH�LQFOXGHG�DV�D�SDUW�RI�WKH�
GLDJUDP�PRGXOH�ZLOO�EH�OLVWHG�DIWHU�WKH�PRGXOH�GHFODUDWLRQ�DQG�WKH�UHJLVWHU�GHFODUDWLRQV��1RWH�WKDW�WKH�IXOO�SDWK�ZLOO�EH�
VSHFLILHG�LQ�WKH�GLDJUDP��7KLV�ZLOO�DOORZ�ILOHV�WKDW�DUH�QRW�LQFOXGHG�LQ�WKH�OLEUDU\�SDWK�WR�EH�LQFOXGHG�LQ�WKH�GLDJUDP��

9+'/�8VHUV�

)LOHV�WKDW�DUH�VHOHFWHG�WR�EH�LQFOXGHG�DW�WKH�GLDJUDP�OHYHO�ZLOO�EH�FRSLHG�LQWR�WKH�GLDJUDP�FRGH��7KLV�ZLOO�HQVXUH�WKDW�
WKH�GHVLUHG�SDFNDJH�LV�SODFHG�LQ�WKH�SURMHFW�ZKLOH�DYRLGLQJ�ILOH�SDUVLQJ��)LOHV�WKDW�DUH�LQFOXGHG�EHIRUH�WKH�GLDJUDP�PRG�
XOH�ZLOO�EH�SODFHG�DIWHU�WKH�OLEUDU\�DQG�XVH�VWDWHPHQWV�DW�WKH�WRS�RI�WKH�JHQHUDWHG�FRGH��EHIRUH�WKH�DUFKLWHFWXUH�
GHILQLWLRQ���)LOHV�WKDW�DUH�LQFOXGHG�LQVLGH�RI�WKH�GLDJUDP�PRGXOH�ZLOO�EH�OLVWHG�LQVLGH�RI�WKH�DUFKLWHFWXUH�GHILQLWLRQ��DIWHU�
WKH�XVH�VWDWHPHQWV��%HJLQQLQJ�DQG�HQGLQJ�FRPPHQW�EORFNV�ZLOO�EH�SODFHG�DURXQG�WKH�ILOH�LQFOXVLRQ�

7R�$GG�DQ�+'/�&RGH�/LEUDU\�)LOH�WR�WKH�'LDJUDP�

��2SHQ�WKH�'LDJUDP�/HYHO�7HVW%HQFK�6HWWLQJV�GLDORJ���6HOHFW�2SWLRQV�!�'LDJUDP�/HYHO�7HVW�%HQFK�6HWWLQJV�

��'HWHUPLQH�LI�WKH�ILOH�WR�EH�LQFOXGHG�ZLOO�EH�SODFHG�EHIRUH�WKH�GLDJUDP�PRGXOH�RU�LQVLGH�RI�WKH�GLDJUDP�PRGXOH�

��&OLFN�WKH�$GG�EXWWRQ�WR�WKH�ULJKW�RI�WKH�DSSURSULDWH�OLVW�ER[��WKH�ODEHOV�IRU�WKH�OLVW�ER[HV�LQGLFDWH�ZKLFK�ZLOO�KROG�
WKH�ILOH�WR�LQFOXGH�EHIRUH�WKH�GLDJUDP�PRGXOH�DQG�ZKLFK�ZLOO�KROG�WKH�ILOHV�WR�LQFOXGH�LQVLGH�RI�WKH�GLDJUDP�
PRGXOH���7KLV�ZLOO�RSHQ�WKH�$GG�+'/�6RXUFH�)LOH�V��GLDORJ�

��8VH�WKH�$GG�+'/�6RXUFH�)LOH�V��GLDORJ�WR�VHOHFW�WKH�ILOH�V��\RX�ZLOO�LQFOXGH�

��&OLFN�WKH�2SHQ�EXWWRQ�WR�DGG�WKH�ILOH�WR�WKH�GLDJUDP�DQG�FORVH�WKH�GLDORJ�ER[�

��&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�'LDJUDP�/HYHO�7HVW%HQFK�6HWWLQJV�GLDORJ�

$OWKRXJK�WKH�FRGH�JHQHUDWLRQ�IRU�9HULORJ�DQG�9+'/�ZLOO�WUHDW�WKH�ILOH�OLVWV�IURP�WKLV�GLDORJ�GLIIHUHQWO\��WKH�ILOH�VHOHF�
WLRQ�SURFHVV�IRU�WKH�ODQJXDJHV�LV�WKH�VDPH�LQ�WKLV�GLDORJ�

����(QDEOLQJ�'LVDEOLQJ�+'/�&RGH�IRU�3DUDPHWHUV

7KH�'LDJUDP�/HYHO�7HVW%HQFK�6HWWLQJV�GLDORJ�KDV�WKUHH�FKHFN�ER[HV�WKDW�ZLOO�DOORZ�
\RX�WR�WRJJOH�ZKHWKHU�VDPSOH��PDUNHU�DQG�GHOD\�+'/�&RGH�JHQHUDWLRQ�LV�HQDEOHG�

,I�D�VLWXDWLRQ�DULVHV�LQ�ZKLFK�\RX�ZDQW�WKH�+'/�FRGH�JHQHUDWLRQ�IRU�VDPSOHV��PDUNHUV��
GHOD\V��RU�DOO�RI�WKHP�WR�EH�WXUQHG�RII��PDNH�VXUH�WKDW�WKH�DSSURSULDWH�FKHFN�ER[�
�VKRZQ�DERYH��LV�QRW�FKHFNHG�

$�1RWH�$ERXW�'LVDEOLQJ�6DPSOH�+'/�&RGH�*HQHUDWLRQ�

,I�\RX�KDYH�VHOHFWHG�RQH�RU�PRUH�VDPSOHV�WR�EH�DQ�RXWSXW�RI�D�WLPLQJ�WUDQVDFWLRQ��\RX�ZLOO�QRW�ZDQW�WR�GLVDEOH�WKH�+'/�
FRGH�JHQHUDWLRQ�IRU�VDPSOHV�XQOHVV�\RX�KDUG�FRGH�FRQVWDQW�YDOXHV�ZLWKLQ�WKH�GLDJUDP�



&KDSWHU����'LDJUDP�/HYHO�7HVW�%HQFK�6HWWLQJV�����
����6SHFLI\LQJ�D�7LPHRXW�IRU�D�7UDQVDFWLRQ

$�WUDQVDFWLRQ�WLPHRXW�ZLOO�DLG�LQ�WKH�SUHYHQWLRQ�RI�DQ�HQGOHVV�ZDLW�FRQGLWLRQ�RFFXUULQJ�LQ�D�WLPLQJ�WUDQVDFWLRQ��7KH�WLPH�
VHOHFWHG�DV�D�WLPHRXW�GXUDWLRQ�LV�PHDVXUHG�LQ�GLDJUDP�OHQJWKV�IRU�DQ�LQGLYLGXDO�GLDJUDP��)RU�LQVWDQFH��D�GLDJUDP�ZKRVH�
HQWLUH�H[HFXWLRQ�VKRXOG�EH�FRPSOHWH�LQ����QV�FRXOG�KDYH�D�WLPHRXW�GXUDWLRQ�RI����QV�����QV�����QV��HWF��7KLV�VHWWLQJ�
LV�VHOHFWHG�LQ�WKH�'LDJUDP�/HYHO�7HVW%HQFK�6HWWLQJV�GLDORJ��7KH�GHIDXOW�WLPHRXW�OHQJWK�LV�VHW�WR�1HYHU��VR�WKH�GLDJUDP�
ZLOO�QHYHU�WLPHRXW�XQOHVV�\RX�VSHFLI\�D�WLPHRXW�GXUDWLRQ��

7R�VHW�WKH�WLPHRXW�GXUDWLRQ�IRU�D�JLYHQ�GLDJUDP�

��2SHQ�WKH�'LDJUDP�/HYHO�7HVW%HQFK�6HWWLQJV�GLDORJ���6HOHFW�2SWLRQV�!�'LD�
JUDP�OHYHO�7HVW�%HQFK�6HWWLQJV�

��6HOHFW�WKH�GHVLUHG�WLPHRXW�GXUDWLRQ�IURP�WKH�7LPH�2XW�$IWHU��GURS�GRZQ�
OLVWER[�

��1RWH�WKDW�LI�\RX�GR�QRW�ZDQW�D�WLPHRXW�WR�HYHU�RFFXU�IRU�WKLV�GLDJUDP��VHOHFW�
1HYHU�IURP�WKH�OLVWER[�



�����&KDSWHU����'LDJUDP�/HYHO�7HVW�%HQFK�6HWWLQJV



&KDSWHU����(GLWRU�)XQFWLRQV�����
7HVW%HQFKHU�7HPSODWH�ILOHV�DUH�DFFHVVHG�WKURXJK�WKH�HGLWRU�ZLQGRZV��7KH�HGLWRU�ZLQGRZV�DUH�LQWHJUDWHG�SDUWV�RI�WKH�
VLPXODWLRQ�HQYLURQPHQW��'RXEOH�FOLFNLQJ�LQ�WKH�3URMHFW�7UHH��(UURUV��RU�%UHDNSRLQWV�ZLQGRZV�ZLOO�RSHQ�DQ�HGLWRU�DQG�
GLVSOD\�WKH�UHOHYDQW�VRXUFH�FRGH��7KH�HGLWRU�ZLQGRZV�DUH�DOVR�XVHG�WR�GLVSOD\�WKH�FXUUHQW�H[HFXWLRQ�OLQH�IRU�VLQJOH�VWHS�
GHEXJJLQJ�

$OO�HGLWRU�ZLQGRZV�SURYLGH�FRORU�V\QWD[�HGLWLQJ��VHDUFK��VLQJOH�FOLFN�EUHDNSRLQW�SODFHPHQW��JRWR�OLQHV��DQG�IRQW�FRQ�
WURO��7KH�VLPXODWRU�DXWRPDWLFDOO\�UHFRJQL]HV�ZKHQ�D�ILOH�LV�PRGLILHG�LQ�DQ�HGLWRU�ZLQGRZ��DQG�ZLOO�ZDUQ�\RX�ZKHQ�LW�
QHHGV�WR�EH�VDYHG�

����2SHQLQJ��6DYLQJ��DQG�&UHDWLQJ�1HZ�6RXUFH�&RGH

7HVW%HQFKHU�VRXUFH�FRGH�ILOHV�DUH�RSHQHG�DQG�VDYHG�XVLQJ�WKH�(GLWRU�PHQX�RSWLRQV��:KHQ�7HVW%HQFKHU�VWDUWV�D�QHZ�
VLPXODWLRQ��LW�FKHFNV�IRU�DQ\�XQVDYHG�ILOHV�DQG�DXWRPDWLFDOO\�SURPSWV�\RX�WR�VDYH�WKHP��

7R�RSHQ�DQ�H[LVWLQJ�VRXUFH�FRGH�ILOH�XVH�RQH�RI�WKH�IROORZLQJ�PHWKRGV��

��'RXEOH�FOLFN�RQ�WKH�ILOHQDPH�LQ�WKH�3URMHFW�7UHH�FRQWURO�

��25��FKRRVH�WKH�(GLWRU�!�2SHQ�+'/�ILOH�PHQX�RSWLRQ�

7R�FUHDWH�D�QHZ�VRXUFH�FRGH�ILOH�

��6HOHFW�WKH�(GLWRU�!�1HZ�+'/�ILOH�PHQX�RSWLRQ�

7R�VDYH�DQ�RSHQ�VRXUFH�FRGH�ILOH�

��6HOHFW�WKH�(GLWRU�!�6DYH�+'/�ILOH�PHQX�RSWLRQ�WR�RSHQ�D�6DYH�GLDORJ��%\�GHIDXOW��7HVW%HQFKHU�ILOH�QDPHV�KDYH�
DQ�H[WHQVLRQ�RI��Y�RU��YKG�

7R�FORVH�WKH�HGLWRU�ZLQGRZ�DQG�VDYH�WKH�VRXUFH�FRGH�

��&KRRVH�WKH�(GLWRU�!�&ORVH�PHQX�RSWLRQ��,I�WKH�ILOH�KDV�EHHQ�DOWHUHG��\RX�ZLOO�EH�SURPSWHG�WR�VDYH�WKH�ILOH�

����'LVSOD\LQJ�RU�)LQGLQJ�D�6SHFLILF�/LQH�RI�&RGH�

0RVW�7HVW%HQFKHU�GLVSOD\�ZLQGRZV�DUH�OLQNHG�GLUHFWO\�WR�DQ�HGLWRU�ZLQGRZ��PDNLQJ�LW�HDV\�WR�YLHZ�UHOHYDQW�VRXUFH�
FRGH��

%HORZ�LV�D�OLVW�RI�ZLQGRZV�DQG�EXWWRQV�WKDW�FDQ�EH�XVHG�WR�MXPS�GLUHFWO\�WR�D�SDUWLFXODU�OLQH�RI�FRGH�

��7KH�(UURUV�WDE�LQ�WKH�5HSRUW�ZLQGRZ�GLVSOD\V�FRPSLODWLRQ�HUURUV��'RXEOH�FOLFN�RQ�DQ�HUURU�WR�RSHQ�DQ�HGLWRU�DQG�
GLVSOD\�WKH�OLQH�ZKHUH�WKH�HUURU�ZDV�IRXQG��

��7KH�%UHDNSRLQWV�WDE�LQ�WKH�5HSRUW�ZLQGRZ�GLVSOD\V�DOO�WKH�EUHDNSRLQWV�LQ�WKH�FXUUHQW�SURMHFW��'RXEOH�FOLFN�RQ�D�
EUHDNSRLQW�WR�RSHQ�DQ�HGLWRU�DQG�GLVSOD\�WKH�OLQH�ZKHUH�WKH�EUHDNSRLQW�LV�ORFDWHG��

��7KH�*RWR�EXWWRQ��WKH�PDJQLI\LQJ�JODVV�RQ�WKH�VLPXODWLRQ�EDU��RSHQV�DQ�HGLWRU�VWDUWLQJ�DW�WKH�ODVW�OLQH�H[HFXWHG��
7KLV�EXWWRQ�LV�RQO\�DFWLYH�GXULQJ�D�VLPXODWLRQ�

��7KH�3URMHFW�7UHH�FRQWURO�GLVSOD\V�DOO�VLJQDOV��SRUWV��DQG�PRGXOHV�XVHG�LQ�WKH�SURMHFW�

7KHUH�DUH�DOVR�VHYHUDO�ZD\V�WR�VHDUFK�IRU�OLQH�QXPEHUV�RU�FKDUDFWHU�VWULQJV�LQ�D�ILOH��8VH�WKH�IROORZLQJ�NH\ERDUG�FRP�
ELQDWLRQV�LQVLGH�DQ�DFWLYH�HGLWRU�ZLQGRZ�WR�ORFDWH�VRXUFH�FRGH�

7R�PRYH�WR�D�VSHFLILF�OLQH�LQ�\RXU�FRGH�

��3UHVV��&WUO!���*�WR�RSHQ�WKH�-XPS�7R�GLDORJ��(QWHU�WKH�OLQH�QXPEHU�WR�YLHZ��



�����&KDSWHU����(GLWRU�)XQFWLRQV
7R�VHDUFK�IRU�D�FKDUDFWHU�VWULQJ�
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&KDSWHU����(GLWRU�)XQFWLRQV�����
����8VLQJ�DQ�([WHUQDO�(GLWRU

([WHUQDO�HGLWRUV�FDQ�EH�XVHG�ZLWK�7HVW%HQFKHU��,I�\RX�XVH�DQ�H[WHUQDO�HGLWRU��PDNH�VXUH�LW�LV�FRQILJXUHG�WR�GHWHFW�ZKHQ�
RWKHU�SURJUDPV�H[WHUQDOO\�PRGLI\�D�ILOH��:KLOH�VLPXODWLQJ�DQG�GHEXJJLQJ�LQ�7HVW%HQFKHU��\RX�ZLOO�ZDQW�WR�XVH�WKH�LQ�
WHUQDO�HGLWRUV�WR�PDNH�TXLFN�IL[HV�WR�WKH�FRGH�VR�\RX�FDQ�FRQWLQXH�VLPXODWLQJ��,I�\RXU�HGLWRU�GRHV�QRW�GHWHFW�WKDW�\RX�
KDYH�PRGLILHG�D�ILOH��LW�PD\�RYHUZULWH�\RXU�IL[HV�

&WUO�3DJH�8S 0RYH�WR�EHJLQQLQJ�RI�ILOH

&WUO�3DJH�'RZQ 0RYH�WR�HQG�RI�ILOH

)� 2SHQV�WKLV�KHOS�ILOH

)� 3ULQW�IURP�ZLQGRZ

6KLIW�)� 3ULQW�RSWLRQV

)� 6HDUFK�IRU�D�ZRUG�RU�SKUDVH

&WUO�)� ,QVHUW�EODQN�OLQH�EHIRUH�FXUUHQW�OLQH

)� 5HSODFH

6KLIW�)� 'HOHWH�FXUUHQW�OLQH

$OW�- -RLQ�OLQHV��UHPRYHV�WKH�QH[W�FDUULDJH�UHWXUQ�

$OW�& %ORFN�FRS\��GXSOLFDWHV�VHOHFWHG�WH[W��DQG�LQVHUWV�LW�DIWHU�VHOHFWLRQ�

$OW�%DFNVSDFH 8QGR

$OW�� 3URWHFWHG�WH[W�WRJJOH��VHOHFWHG�WH[W�FDQQRW�EH�PRGLILHG�ZKLOH�SUR�
WHFWHG�

$OW�� &KDQJH�WKH�FRORU�RI�WKH�VHOHFWHG�WH[W

&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�

&WUO�* -XPS�WR�OLQH��



�����&KDSWHU����(GLWRU�)XQFWLRQV



&KDSWHU����:RUNLQJ�ZLWK�7HPSODWH�)LOHV�����
:KHQ�7HVW%HQFKHU�FUHDWHV�D�WHVW�EHQFK��LW�JHQHUDWHV�WKH�WRS�OHYHO�FRQWURO�ILOH�RI�WKH�WHVW�EHQFK�IURP�D�XVHU�VSHFLILHG�
WHPSODWH�ILOH��7HVW%HQFKHU�VKLSV�ZLWK�VHYHUDO�JHQHULF�WHPSODWH�ILOHV��:KHQ�\RX�ILUVW�RSHQ�D�WHPSODWH�ILOH��\RX�ZLOO�ILQG�
VNHOHWDO�FRGH��FRPPHQWLQJ�WKDW�H[SODLQV�ZKDW�HDFK�VHFWLRQ�RI�WKH�WHPSODWH�ILOH�ZLOO�GR��DQG�VXEVWLWXWLRQ�PDFURV�WKDW�DUH�
H[SDQG�WR�+'/�FRGH�ZKHQ�WKH�WHVW�EHQFK�LV�JHQHUDWHG���VHH�8QGHUVWDQGLQJ�7HVW%HQFKHU�0DFURV�EHORZ���7KH�HOHPHQWV�
WKDW�DUH�FRPPRQ�WR�PRVW�WHVW�EHQFKHV�DUH�LQFOXGHG�LQ�WKH�WHPSODWH�ILOH�PDFURV��7KH�WHPSODWH�ILOH�DOVR�FRQWDLQV�WKH�FRGH�
WKDW�KDQGOHV�WKH�VHTXHQFHU�SURFHVV�IRU�WKH�WHVW�EHQFK��7KH�VHTXHQFHU�SURFHVV�FRQWDLQV�GLDJUDP�FDOOV�WKDW�FRQWURO�WKH�
VHTXHQFH�LQ�ZKLFK�GLDJUDP�WUDQVDFWLRQV�H[HFXWH�

7KH�JHQHULF�9HULORJ�WHPSODWH�ILOHV�DUH�QDPHG�LVRWEHQFK�Y�DQG�WEHQFK�Y��7KH�9+'/�WHPSODWH�ILOHV�DUH�FDOOHG�LVRW�
EHQFK�YKG�DQG�WEHQFK�YKG��<RX�FDQ�PRGLI\�WKHVH�ILOHV�WR�DGG�DGGLWLRQDO�9+'/�RU�9HULORJ�FRGH�WKDW�\RX�ZRXOG�OLNH�
WR�LQFOXGH�LQ�DOO�WKH�WHVW�EHQFKHV�\RX�JHQHUDWH��,W�LV�UHFRPPHQGHG�WKDW�\RX�UHDG�6HFWLRQ������$GGLQJ�+'/�&RGH�WR�7HP�
SODWH�)LOHV�EHIRUH�DGGLQJ�\RXU�RZQ�+'/�FRGH�WR�WHPSODWH�ILOHV�

8QGHUVWDQGLQJ�7HVW%HQFKHU�0DFURV

7HVW%HQFKHU�JHQHUDWHV�WKH�WHVW�EHQFK�FRGH�E\�XVH�RI�PDFURV�IRXQG�LQ�WKH�WHPSODWH�ILOH���0DFURV�DUH�XVHG�WR�JHQHUDWH�
WRS�OHYHO�FRGH�WKDW�YDULHV�IRU�HDFK�WHVW�EHQFK��7KHVH�PDFURV�FRQVLVW�RI�D�SDLU�RI�FRPPHQWHG�NH\ZRUGV��$Q�H[DPSOH�RI�
D�PDFUR�NH\ZRUG�SDLU�LV�

����&RPSRQHQW,QVWDQWLDWLRQV)RU$OO'LDJUDPV

���(QG��&RPSRQHQW,QVWDQWLDWLRQV)RU$OO'LDJUDPV

'XULQJ�WHVW�EHQFK�JHQHUDWLRQ��WKHVH�FRPPHQWHG�OLQHV�ZLOO�H[SDQG�WR�LQFOXGH�WKH�FRPSRQHQW�LQVWDQWLDWLRQV�IRU�WKH�GLD�
JUDPV�FRQWDLQHG�LQ�WKH�SURMHFW��$Q�H[DPSOH�H[SDQVLRQ�ZRXOG�EH�

����&RPSRQHQW,QVWDQWLDWLRQV)RU$OO'LDJUDPV

WEJOREDOBFORFNB����WEJOREDOBFORFN�SRUW�PDS��6ZHHS7HVW��WEJOREDOBFORFN�WEBWULJJHU�

��������������������������������������������6ZHHS7HVW��WEJOREDOBFORFN�WEBVWDWXV�

��������������������������������������������*&ORFN��

���(QG��&RPSRQHQW,QVWDQWLDWLRQV)RU$OO'LDJUDPV

)RU�WKLV�H[DPSOH��WKHUH�LV�RQH�FRPSRQHQW�LQVWDQWLDWLRQ�WKDW�LV�JHQHUDWHG�IURP�WKH�WLPLQJ�GLDJUDPV�LQ�WKH�SURMHFW��

1RWH��(YHU\�WLPH�WKH�WHVW�EHQFK�LV�JHQHUDWHG��WKH�FRGH�FRQWDLQHG�EHWZHHQ�WKH�WZR�OLQHV�RI�WKH�PDFUR�NH\ZRUG�SDLU�LV�
RYHUZULWWHQ��7KLV�LV�LPSRUWDQW�WR�QRWH�EHFDXVH�\RX�ZLOO�QHHG�WR�PDNH�VXUH�WKDW�DQ\�+'/�FRGH�WKDW�\RX�DGG�WR�WKH�WHP�
SODWH�ILOH��RU�WHVW�EHQFK��LV�DGGHG�EHIRUH�RU�DIWHU�D�PDFUR�DQG�QRW�EHWZHHQ�WKH�WZR�OLQHV�WKDW�FRPSULVH�WKH�PDFUR�

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�DGG�D�WHPSODWH�ILOH�WR�WKH�SURMHFW��DGG�FDOOV�WR�WKH�WUDQVDFWLRQV��DQG�KRZ�WR�LQVWDQWLDWH�WKH�
PRGHO�XQGHU�WHVW�

����$GGLQJ�WKH�7HPSODWH�WR�D�3URMHFW�

(DFK�SURMHFW�PXVW�KDYH�DW�OHDVW�RQH�WHPSODWH�ILOH�LQ�RUGHU�WR�JHQHUDWH�D�WHVW�EHQFK�

7R�FUHDWH�D�WRS�OHYHO�WHPSODWH�ILOH�IRU�D�SURMHFW�

��5LJKW�FOLFN�LQ�WKH�3URMHFW�ZLQGRZ�DQG�FKRRVH�&RS\�7HVW%HQFKHU�7HPSODWH�)LOH�IURP�WKH�FRQWH[W�PHQX��7KLV�
RSHQV�D�GLDORJ�ER[�ZLWK�WKH�VDPH�QDPH

��&KHFN�WKH�$GG�WR�3URMHFW�FKHFNER[�LQ�WKH�ERWWRP�OHIW�RI�WKH�GLDORJ�ER[�WR�HQVXUH�WKDW�WKH�WHPSODWH�\RX�FKRRVH�
ZLOO�EH�LQFOXGHG�LQ�WKH�SURMHFW�
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IRU�9HULORJ��
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7HVW%HQFKHU�3UR�LV�VKLSSHG�ZLWK�VHYHUDO�
GHIDXOW�WHPSODWH�ILOHV�IRU�HDFK�ODQJXDJH�
DQG�XVHUV�FDQ�GHVLJQ�WKHLU�RZQ��7KH�LVRW�
EHQFK�WHPSODWH�ILOH�JHQHUDWHV�WKH�ZDYH�
IRUPV�UHODWHG�WR�WKH�087��ZKLOH�WKH�
WEHQFK�WHPSODWH�ILOH�JHQHUDWHV�DOO�RI�WKH�ZDYHIRUPV�WKDW�ZLOO�OHW�\RX�VHH�WKH�H[DFW�VWDWXV�RI�HDFK�WUDQVDFWLRQ�
GXULQJ�WKH�VLPXODWLRQ��7KH�WEHQFK�LV�WKH�GHIDXOW�WHVW�EHQFK�WHPSODWH�ILOH�EHFDXVH�LW�SURYLGHV�PRUH�LQIRUPDWLRQ�
DQG�WKH�ILOH�LV�VLPSOHU�

��(QWHU�WKH�H[LVWLQJ�WHPSODWH�ILOH�QDPH�IRU�WKH�WHPSODWH�ILOH�WKDW�\RX�KDYH�FKRVHQ�LQ�WKH�2ULJLQDO�7HPSODWH�HGLW�
ER[�RU�XVH�WKH�%URZVH��«��EXWWRQ�WR�ILQG�RQH�RQ�WKH�KDUG�GULYH�

��(QWHU�D�ILOH�QDPH�IRU�\RXU�WHPSODWH�ILOH��WKLV�ILOH�ZLOO�EHFRPH�\RXU�WHVW�EHQFK��LQ�WKH�1HZ�7HPSODWH�HGLW�ER[��
<RX�FDQ�DOVR�XVH�WKLV�HGLW�ER[�WR�VSHFLI\�WKH�IXOO�GLUHFWRU\�SDWK�IRU�WKH�WHPSODWH�ILOH�

��&OLFN�2.�WR�FRS\�WKH�WHPSODWH�DQG�DGG�LW�WR�WKH�3URMHFW�ZLQGRZ��1RWLFH�WKDW�WKH�WHPSODWH�ILOH�DSSHDUV�LQ�WKH�
SURMHFW�ZLQGRZ�

7KLV�WHPSODWH�ILOH�ZLOO�KDYH�FRPPHQWV�LQ�WKH�FRGH�WKDW�ZLOO�KHOS�\RX�ILQG�WKH�SURSHU�SODFHV�WR�LQVWDQWLDWH�\RXU�087�
�VHH�6HFWLRQ������,QVWDQWLDWLQJ�<RXU�0RGHO�8QGHU�7HVW��087���DQG�DGG�\RXU�GLDJUDP�FDOOV��VHH�6HFWLRQ������8VLQJ�'L�
DJUDP�&DOOV�WR�7ULJJHU�7UDQVDFWLRQV��

����,QVWDQWLDWLQJ�\RXU�0RGHO�8QGHU�7HVW��087��

7KH�LQVWDQWLDWLRQ�RI�WKH�087�VHUYHV�WR�FRQQHFW�WKH�WRS�OHYHO�WHVW�EHQFK�WR�WKH�0RGHO�8QGHU�7HVW��2SHQ�WKH�WHPSODWH�
ILOH�DQG�ORFDWH�WKH�SODFH�WR�LQVWDQWLDWH�WKH�087�LQ�WKH�FRGH�

��'RXEOH�FOLFN�RQ�WKH�WHPSODWH�ILOH�LQ�WKH�SURMHFW�ZLQGRZ��7KLV�RSHQV�DQ�(GLW�ZLQGRZ�DQG�GLVSOD\V�WKH�VRXUFH�FRGH�
RI�WKH�WHPSODWH�ILOH�

��6FUROO�WKURXJK�WKH�WHPSODWH�ILOH�DQG�ORFDWH�WKH�FRPPHQW�WKDW�FRQWDLQV�WKH�IROORZLQJ�WH[W��

,QVWDQWLDWH�0RGHOV�8QGHU�7HVW�DIWHU�WKLV�FRPPHQW�EORFN�

9HULORJ�8VHUV�

)RU�9HULORJ�087V��LI�\RX�KDYH�DOUHDG\�FRPSLOHG�\RXU�087��\RX�FDQ�RSWLRQDOO\�XVH�WKH�SURMHFW�ZLQGRZ�WR�LQVWDQWLDWH�
WKH�087�LQVWHDG�RI�PDQXDOO\�W\SLQJ�WKH�LQVWDQWLDWLRQ��

��0RYH�WKH�FXUVRU�WR�WKH�SODFH�LQ�WKH�WHPSODWH�ILOH�ZKHUH�\RX�ZDQW�WR�LQVWDQWLDWH�WKH�087�

��1H[W��LQ�WKH�3URMHFW�:LQGRZ�ULJKW�FOLFN�WKH�087�DQG�VHOHFW�,QVWDQWLDWH�LQ�7%HQFK�IURP�WKH�SRS�XS�FRQWH[W�
PHQX��7KLV�ZLOO�LQVHUW�WKH�087�LQVWDQWLDWLRQ�FRGH�LQ�WKH�WHPSODWH�ILOH�EHJLQQLQJ�DW�WKH�SRLQW�ZKHUH�\RX�SODFHG�
WKH�FXUVRU�

$Q�H[DPSOH�RI�LQVWDQWLDWLRQ�RI�D�087�LQ�9HULORJ�LV�

0\0RGHO8QGHU7HVW�PXW��&6%��:5%��$%86��'%86>����@��

9+'/�8VHUV�

,I�\RX�DUH�XVLQJ�9+'/��GR�WKH�IROORZLQJ�WR�LQVWDQWLDWH�WKH�087�

��7\SH�WKH�087�LQVWDQWLDWLRQ�LQWR�WKH�WHPSODWH�ILOH��,W�ZLOO�SUREDEO\�ORRN�VRPHWKLQJ�OLNH�WKLV��

PXW06%��WEVUDP�SRUW�PDS�&6%��:5%��$%86���GRZQWR�����
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������������������������'%86���GRZQWR�����

��1H[W��VFUROO�XS�LQ�WKH�FRGH�WR�WKH�OLQH�

������'HFODUH�FRPSRQHQW�IRU�0RGHOV�8QGHU�7HVW�DIWHU�WKLV�FRPPHQW

%HORZ�WKLV�FRPPHQW�EORFN�LV�ZKHUH�\RX�GHILQH�WKH�FRPSRQHQW�SRUWLRQ�RI�\RXU�PRGXOH��8VH�WKH�IROORZLQJ�
H[DPSOH�DV�D�PRGHO�

FRPSRQHQW�WEVUDP�SRUW��&6%���LQ�VWGBORJLF�

������������������������:5%���LQ�VWGBORJLF�

������������������������$%86���LQ�VWGBORJLFBYHFWRU���GRZQWR����

������������������������'$7$%86���LQRXW�VWGBORJLFBYHFWRU���GRZQWR���

������������������������

HQG�FRPSRQHQW�

����8VLQJ�'LDJUDP�&DOOV�WR�7ULJJHU�7UDQVDFWLRQV�

'LDJUDP�&DOOV�DOORZ�\RX�WR�H[HFXWH�WLPLQJ�WUDQVDFWLRQV�IURP�WKH�WHVW�EHQFK�XVLQJ�µ$SSO\¶�IXQFWLRQ�FDOOV��7LPLQJ�WUDQV�
DFWLRQV�FDQ�EH�H[HFXWHG�LQ�GLIIHUHQW�PDQQHUV��IRU�H[DPSOH�ZLWK�QRQ�FRQFXUUHQW�VLQJOH�UXQ�VHTXHQFLQJ�RU�ZLWK�FRQFXU�
UHQW�ORRSLQJ��6HFWLRQ������&RQWUROOLQJ�WKH�([HFXWLRQ�0RGH�RI�D�7UDQVDFWLRQ�ZLOO�JLYH�\RX�PRUH�LQIRUPDWLRQ�UHJDUGLQJ�
WKH�H[HFXWLRQ�PRGHV�RI�WLPLQJ�WUDQVDFWLRQV�

$SSO\�GLDJUDP�FDOOV�DUH�PDGH�LQ�RQH�RU�PRUH�VHTXHQFHU�SURFHVVHV�ZKLFK�GLFWDWH�WKH�RUGHU�LQ�ZKLFK�WUDQVDFWLRQV�WDNH�
SODFH��%\�GHIDXOW�D�WRS�OHYHO�WHPSODWH�ILOH�FRQWDLQV�RQH�VHTXHQFHU�SURFHVV��EXW�\RX�FDQ�DGG�PRUH�LI�\RX�KDYH�VHWV�RI�
WUDQVDFWLRQV�WKDW�QHHG�WR�H[HFXWH�FRPSOHWHO\�DV\QFKURQRXVO\�

,QVHUWLQJ�D�'LDJUDP�&DOO

8VH�WKH�,QVHUW�'LDJUDP�&DOO�GLDORJ�WR�DGG�WLPLQJ�GLDJUDP�DSSO\�VWDWHPHQWV�WR�WKH�WHPSODWH�ILOH�E\�

��6FUROO�GRZQ�LQ�WKH�+'/�FRGH�XQWLO�\RX�ILQG�WKH�VHTXHQFHU�FRGH��<RX�ZLOO�VHH�D�FRPPHQW�LQ�WKH�FRGH�WKDW�ORRNV�
OLNH�

$GG�DSSO\�FDOOV�IRU�WLPLQJ�GLDJUDP�WUDQVDFWLRQV�DIWHU�WKLV�FRPPHQW�

��/HIW�FOLFN�LQ�WKH�WHPSODWH�ILOH�MXVW�EHORZ�WKLV�FRPPHQW��7KLV�LV�WKH�VHJPHQW�RI�FRGH�ZKHUH�WLPLQJ�WUDQVDFWLRQV�
ZLOO�EH�H[HFXWHG��

��6HOHFW�WKH�(GLWRU�!�,QVHUW�'LDJUDP�&DOOV«�PHQX�RSWLRQ�WR�RSHQ�WKH�,QVHUW�'LDJUDP�&DOOV�GLDORJ��7KLV�GLDORJ�
FRQWDLQV�D�OLVW�RI�DYDLODEOH�µ$SSO\¶�VWDWHPHQWV��RQH�IRU�HDFK�GLDJUDP�LQ�WKH�SURMHFW��,I�\RX�KDYH�QRW�DGGHG�DQ\�
GLDJUDPV�WR�\RXU�SURMHFW�WKH�OLVW�ZLOO�EH�HPSW\�

��&KRRVH�HLWKHU�5XQ�2QFH�RU�/RRS�)RUHYHU�IRU�WKH�5XQ�0RGH��DQG�FKRRVH�HLWKHU�:DLW�IRU�&RPSOHWLRQ�RU�&RQ�
FXUUHQW�$SSO\�IRU�WKH�:DLW�0RGH��7KHVH�PRGHV�DUH�VHW�XVLQJ�WKH�DSSURSULDWH�UDGLR�EXWWRQ�IRU�WKH�GHVLUHG�
RSWLRQ��VHH�6HFWLRQ������&RQWUROOLQJ�WKH�([HFXWLRQ�0RGH�RI�D�7UDQVDFWLRQ�IRU�PRUH�LQIRUPDWLRQ�DERXW�H[HFX�
WLRQ�PRGHV��

��'RXEOH�FOLFN�RQ�DQ�$SSO\B7UDQVDFWLRQ1DPH�VWDWHPHQW�WR�LQVHUW�D�FDOO�LQWR�WKH�WHPSODWH�ILOH�

1RWH��7KH�,QVHUW�'LDJUDP�&DOOV�GLDORJ�LV�D�PRGHOHVV�GLDORJ�VR�\RX�FDQ�OHDYH�LW�RSHQ�ZKLOH�\RX�SHUIRUP�RWKHU�DF�
WLRQV��'RXEOH�FOLFNLQJ�RQ�DGGLWLRQDO�$SSO\�VWDWHPHQWV�FDXVHV�WKRVH�VWDWHPHQWV�WR�EH�DGGHG�EHORZ�WKH�ODVW�
VWDWHPHQW�DGGHG��

��,I�DQ\�RI�WKH�DSSOLHG�WUDQVDFWLRQV�FRQWDLQ�YDULDEOHV��WKHQ�HGLW�WKH�WHPSODWH�FRGH�WR�SURYLGH�YDOXHV�IRU�YDULDEOH�
QDPHV��VHH�6HFWLRQ������6HWWLQJ�6WDWH�9DULDEOHV�LQ�'LDJUDP�&DOOV�IRU�PRUH�GHWDLOV���,Q�WKH�H[DPSOH�$SSO\�
VWDWHPHQW�EHORZ��D�YDOXH�RI�WKUHH�LV�DVVLJQHG�WR�VWDWH9DU�

���$SSO\BYHU\6LPSOH&\FOLF�VWDWH9DU��

$SSO\BYHU\6LPSOH&\FOLF����



�����&KDSWHU����:RUNLQJ�ZLWK�7HPSODWH�)LOHV
����6HWWLQJ�6WDWH�9DULDEOHV�LQ�'LDJUDP�&DOOV

,QSXW�VLJQDOV�DQG�VWDWH�YDULDEOHV�LQ�D�GLDJUDP�FDQ�EH�PDSSHG�WR�FRQVWDQW�GDWD�YDOXHV�LQ�D�'LDJUDP�&DOO��5HSODFH�WKH�
YDULDEOH�QDPH�ZLWK�WKH�GHVLUHG�YDOXH�LQ�WKH�GLDJUDP�FDOO�WR�PDS�WKH�FRQVWDQW�GDWD�YDOXH�WR�WKH�YDULDEOH�

)RU�H[DPSOH��DGGLQJ�D�FDOO�WR�WKH�WLPLQJ�WUDQVDFWLRQ�7EUHDG��XVHG�LQ�7XWRULDO����ZRXOG�SODFH�WKH�IROORZLQJ�OLQHV�RI�FRGH�
LQ�WKH�WHVW�EHQFK�

���$SSO\B7EUHDG�DGGU��GDWD��

$SSO\B7EUHDG�DGGU��GDWD��

,Q�RUGHU�WR�PDS�WKH�YDOXHV��UHSODFH�DGGU�DQG�GDWD�ZLWK�WKH�GHVLUHG�FRQVWDQWV�LQ�WKH�IXQFWLRQ�FDOO�

���$SSO\B7EUHDG�DGGU��GDWD��

$SSO\B7EUHDG�µK)���µK$(��

����&RQWUROOLQJ�WKH�([HFXWLRQ�0RGH�RI�D�7UDQVDFWLRQ

7KHUH�DUH�WZR�PRGHV�WKDW�FDQ�EH�VHW�IRU�HDFK�WUDQVDFWLRQ��5XQ�0RGH�DQG�:DLW�0RGH��7KHVH�WZR�PRGHV�DUH�XVHG�WR�
FRQWURO�KRZ�WUDQVDFWLRQV�H[HFXWH��7KH\�DUH�JHQHUDOO\�XVHG�WR�FUHDWH�JOREDO�FORFNV��SHUVLVWHQW�JOXH�ORJLF��RU�VHWXS�DQG�
KROG�FKHFNHUV�WKDW�RSHUDWH�IRU�WKH�GXUDWLRQ�RI�D�WHVW�EHQFK��7KH�:DLW�0RGH�LV�DOVR�XVHIXO�IRU�VLPXOWDQHRXVO\�VWDUWLQJ�
VHYHUDO�WUDQVDFWLRQV��

7KH�WZR�PRGHV�DUH�VHW�LQ�WKH�$SSO\�VWDWHPHQW�WKDW�VWDUWV�D�WUDQVDFWLRQ��7KH�,QVHUW�'LDJUDP�&DOO�GLDORJ�LV�XVHG�WR�VSHF�
LI\�WKH�VHWWLQJV�IRU�WKH�WZR�PRGHV��RU�\RX�FDQ�PDQXDOO\�W\SH�WKH�DSSURSULDWH�DSSO\�FDOO�LQ�\RXU�WHPSODWH�ILOH���7KH�SDU�
WLFXODU�VHWWLQJV�WKDW�DUH�FKRVHQ�ZLOO�GHWHUPLQH�H[DFWO\�ZKLFK�VXEURXWLQH�IRU�WKH�WUDQVDFWLRQ�ZLOO�EH�FDOOHG�

7KH�H[DPSOH�LQ�WKH�LPDJH�EHORZ�ZRXOG�EH�XVHG�WR�LQFOXGH�WKH�WLPLQJ�WUDQVDFWLRQ�7EUHDG�XVLQJ�D�5XQ�0RGH�RI�/RRS�
)RUHYHU�DQG�D�:DLW�0RGH�RI�&RQFXUUHQW�$SSO\��

5XQ�0RGH

7KHUH�DUH�WZR�PRGHV�WKDW�WKH�5XQ�0RGH�FDQ�EH�VHW�WR�

5XQ�2QFH��7KLV�PRGH�VHWV�D�WUDQVDFWLRQ�WR�UXQ�RQFH��$Q\�UHSHWLWLRQ�RI�WKH�WUDQVDFWLRQ�LQ�WKLV�FDVH�PXVW�FRPH�IURP�
RQH�RI�WKH�RWKHU�WZR�PHWKRGV�RI�ORRSLQJ��VHH�6HFWLRQ�������/RRSV�LQ�7UDQVDFWLRQV���7KLV�LV�WKH�GHIDXOW�VHWWLQJ�
IRU�WKH�5XQ�0RGH��1RWKLQJ�QHHGV�WR�EH�HQWHUHG�LQ�WKH�$SSO\�VWDWHPHQW�IRU�WKLV�PRGH�WR�WDNH�DIIHFW�

/RRS�)RUHYHU��8VHG�WR�FUHDWH�SHUVLVWHQW�ORJLF��7KLV�PRGH�FDXVHV�WKH�WUDQVDFWLRQ�WR�ORRS�FRQWLQXRXVO\�XQWLO�WKH�
VLPXODWLRQ�LV�FRPSOHWH�

:DLW�0RGH

:DLW�0RGH�DOVR�KDV�WZR�PRGHV�

:DLW�IRU�&RPSOHWLRQ��7KLV�PRGH�ZLOO�FDXVH�RWKHU�WUDQVDFWLRQV�WR�ZDLW�XQWLO�WKLV�WUDQVDFWLRQ�KDV�FRPSOHWHG�EHIRUH�
DOORZLQJ�RWKHU�WUDQVDFWLRQV�WR�EHJLQ�H[HFXWLRQ�

&RQFXUUHQW�$SSO\��7KLV�PRGH�ZLOO�DOORZ�RWKHU�WUDQVDFWLRQV�WR�UXQ�ZKLOH�WKH�FXUUHQW�WUDQVDFWLRQ�LV�H[HFXWHG��7KLV�
PRGH�LV�LGHDO�IRU�SHUVLVWHQW�ORJLF�

7KH�$SSO\�IXQFWLRQ�FDOO�WKDW�ZRXOG�DSSHDU�LQ�\RXU�WHPSODWH�ILOH�XVLQJ�WKH�H[DPSOH�LQ�WKH�LPDJH�EHORZ�ZRXOG�ORRN�OLNH�
WKLV�

��$SSO\B7EUHDGBORRSLQJBQRZDLW�DGGU��GDWD��

$SSO\B7EUHDGBORRSLQJBQRZDLW�DGGU��GDWD��



&KDSWHU����:RUNLQJ�ZLWK�7HPSODWH�)LOHV�����
6HFWLRQ�����8VLQJ�'LDJUDP�&DOOV�WR�7ULJJHU�7UDQVDFWLRQV�GHVFULEHV�KRZ�WR�VHW�WKH�H[HFXWLRQ�PRGHV��DQG�&KDSWHU�����
([WHQGLQJ�7HVW%HQFKHU�GHVFULEHV�PHWKRGV�RI�XVLQJ�WKHVH�PRGHV�IRU�PRUH�DGYDQFHG�SURMHFWV��

����$ERUWLQJ�D�7LPLQJ�7UDQVDFWLRQ

7KH�$ERUW�&DOO

7KH�$ERUWB7UDQVDFWLRQ1DPH�GLDJUDP�FDOO�LV�XVHG�WR�HQG�D�WUDQVDFWLRQ�WKDW�ZDV�DSSOLHG�XVLQJ�WKH�µ/RRS�)RUHYHU¶�5XQ�
0RGH��7KLV�LV�XVHIXO�IRU�HQGLQJ�D�ORRSLQJ�WUDQVDFWLRQ�FRQGLWLRQDOO\��RU�IRU�HQGLQJ�VLPXODWLRQV�WKDW�FRQWDLQ�JOREDO�
FORFNV��IRU�LQVWDQFH��7KH�VXEURXWLQH�LV�SURYLGHG�WR�DOORZ�\RX�WR�SUHYHQW�DQ�HQGOHVV�ORRS�ZKHUH�RQH�LV�QRW�GHVLUHG��DQG�
WR�SURYLGH�D�PHWKRG�RI�HQGLQJ�WKH�VLPXODWLRQ�RQFH�DOO�RWKHU�WUDQVDFWLRQV�KDYH�FRPSOHWHG��6LPSO\�SODFH�D�FDOO�WR�WKLV�
VXEURXWLQH�IRU�WKH�DSSURSULDWH�WUDQVDFWLRQ�DIWHU�WKH�RWKHU�GLDJUDP�FDOOV�KDYH�EHHQ�SODFHG�LQ�WKH�WHVW�EHQFK�ILOH�

7KH�H[DPSOH�EHORZ�GHPRQVWUDWHV�WKH�XVH�RI�WKH�$ERUW�FDOO�WR�HQG�D�VLPXODWLRQ�WKDW�HPSOR\V�D�JOREDO�FORFN�

���$SSO\B*OREDO&ORFNBORRSLQJBQRZDLW�

$SSO\B*OREDO&ORFNBORRSLQJBQRZDLW�

���$SSO\B&RXQWHU�

$SSO\B&RXQWHU�

$ERUWB*OREDO&ORFN�

,Q�WKH�H[DPSOH�D�JOREDO�FORFN�LV�VHW�WR�H[HFXWH�IRU�WKH�GXUDWLRQ�RI�WKH�VLPXODWLRQ��7KH�VHFRQG�WUDQVDFWLRQ�FDOO�ZRXOG�
FDXVH�D�FRXQWHU�WUDQVDFWLRQ�WR�H[HFXWH��2QFH�WKH�FRXQWHU�KDV�FRPSOHWHG�LWV�H[HFXWLRQ��WKH�JOREDO�FORFN�LV�DERUWHG��HQG�
LQJ�WKH�VLPXODWLRQ�

����$GGLQJ�+'/�&RGH�WR�7HPSODWH�)LOHV

+'/�FRGH�FDQ�EH�DGGHG�WR�WKH�WHPSODWH�ILOHV�IRU�HDFK�SURMHFW��RU�\RX�FUHDWH�\RXU�RZQ�FXVWRP�WHPSODWH�ILOH��%HIRUH�
PDNLQJ�DQ\�FKDQJHV�WR�DQ�RULJLQDO�FRS\�RI�D�WHPSODWH�ILOH�SURYLGHG�ZLWK�7HVW%HQFKHU��LW�LV�KLJKO\�UHFRPPHQGHG�WKDW�
\RX�PDNH�D�EDFN�XS�FRS\��,W�LV�DOVR�LPSRUWDQW�WR�UHPHPEHU�WKDW�ZKHQ�WKH�WHVW�EHQFK�FRGH�LV�JHQHUDWHG�WKH�PDFURV�WKDW�
H[SDQG�ZLOO�RYHUZULWH�DQ\�FRGH�WKDW�LV�EHWZHHQ�WKH�NH\ZRUG�SDLU�WKDW�FRPSULVHV�WKH�PDFUR��VHH�8QGHUVWDQGLQJ�7HVW�
%HQFKHU�0DFURV�LQ�WKH�LQWURGXFWLRQ�WR�WKLV�FKDSWHU��



�����&KDSWHU����:RUNLQJ�ZLWK�7HPSODWH�)LOHV
7KH�PRVW�FRPPRQ�SODFH�WR�DGG�+'/�FRGH�WR�D�WHPSODWH�ILOH�RU�WHVW�EHQFK�ZRXOG�EH�LQ�WKH�VHTXHQFHU�SURFHVV��7KLV�
SURFHVV�LV�WKH�DUHD�ZKHUH�GLDJUDP�FDOOV�DUH�SODFHG�LQ�WKH�WHPSODWH�ILOH��VHH�6HFWLRQ������8VLQJ�'LDJUDP�&DOOV�WR�7ULJJHU�
7UDQVDFWLRQV���7KLV�DOORZV�\RX�WR�SODFH�FRQGLWLRQV��IRU�H[DPSOH��RQ�ZKHWKHU�RU�QRW�D�GLDJUDP�FDOO�LV�PDGH��$Q�H[DPSOH�
RI�DGGLQJ�D�ORRS�DW�WKH�WHVW�EHQFK�OHYHO�XVLQJ�+'/�FRGH�FDQ�EH�IRXQG�LQ�WKH�DGYDQFHG�7HVW%HQFKHU�7XWRULDO��3HUIRUP�
LQJ�D�6ZHHS�7HVW��,Q�WKH�IROORZLQJ�H[DPSOH�IURP�WKH�WXWRULDO��D�IRU�ORRS�LV�DGGHG�WR�WKH�VHTXHQFHU�SURFHVV�VR�WKDW�D�
ZULWH�F\FOH�IROORZHG�E\�D�UHDG�F\FOH�LV�DSSOLHG�WR�WKH�PRGHO�XQGHU�WHVW�VL[�WLPHV��$�YDULDEOH�LV�GHFODUHG�IRU�WKH�ORRS�
FRXQWHU��DQG�WKH�IRU�ORRS�LV�SODFHG�DURXQG�WZR�GLDJUDP�FDOOV�DV�VHHQ�LQ�WKLV�VLPSOH�9HULORJ�FRGH�VHJPHQW�

���6HTXHQFHU�3URFHVV

UHDO�GHOD\������GHOD\��ZLOO�VHUYH�DV�WKH�LQGH[�DQG�WKH�GHOD\�YDOXH

LQLWLDO

EHJLQ

��IRU��GHOD\�� �������GHOD\��!������GHOD\�� �GHOD\��������

��EHJLQ

�������$SSO\B7EZULWH��DGGU���GDWD����UHDOWRELWV�GHOD\�BPLQ����

����$SSO\B7EZULWH��
K)����
K$(����UHDOWRELWV�GHOD\�����

�������$SSO\BWEUHDG��DGGU���GDWD����UHDOWRELWV�GHOD\�BPLQ����

����$SSO\BWEUHDG��
K)����
K$(����UHDOWRELWV�GHOD\����

��HQG

��$ERUWBWEJOREDOBFORFN�

�IFORVH�ORJILOH��

HQG



&KDSWHU����*HQHUDWLQJ�WKH�7HVW�%HQFK�����
7KLV�FKDSWHU�GLVFXVVHV�KRZ�WR�JHQHUDWH�WKH�WRS�OHYHO�WHVW�EHQFK�IURP�WKH�WHPSODWH�ILOH��HUURUV�GXULQJ�WHVW�EHQFK�JHQHU�
DWLRQ�DQG�VLPXODWLRQ�RI�WKH�WHVW�EHQFK��,W�DOVR�GLVFXVVHV�KRZ�WR�VHW�GHIDXOW�SUHIHUHQFHV�IRU�WKH�WRS�OHYHO�WHVW�EHQFK��7KHVH�
GHIDXOW�SUHIHUHQFHV�ZLOO�DOORZ�\RX�WR�VHW�WKH�GHIDXOW�ODQJXDJH��IRU�LQVWDQFH��IRU�IXWXUH�VHVVLRQV�ZLWK�7HVW%HQFKHU�

����7HVW%HQFKHU�3UR�'HVLJQ�)ORZ

7KHUH�DUH�WKUHH�PDLQ�VWHSV�WR�FUHDWLQJ�D�WHVW�EHQFK�ZLWK�7HVW%HQFKHU�3UR�

��'UDZ�D�VHULHV�RI�WLPLQJ�GLDJUDPV�WKDW�UHSUHVHQW�UHXVDEOH�WLPLQJ�WUDQVDFWLRQV��H�J���UHDG�F\FOH��ZULWH�F\FOH��LQ�
WHUUXSW�F\FOH��XVLQJ�WKH�EXLOW�LQ�WLPLQJ�GLDJUDP�HGLWRU��6HH�&KDSWHU����&UHDWH�7UDQVDFWLRQ�'LDJUDPV�IRU�PRUH�
LQIRUPDWLRQ�

��&RS\�DQG�(GLW�D�7HPSODWH�)LOH�WKDW�FDOOV�WKH�WLPLQJ�GLDJUDPV�DQG�GHVFULEHV�WKH�LQWHUIDFH�WR�WKH�PRGHO�XQGHU�
WHVW��7KH�GLDJUDP�FDOOV��VHH�6HFWLRQ������8VLQJ�'LDJUDP�&DOOV�WR�7ULJJHU�7UDQVDFWLRQV��LQ�WKH�WHPSODWH�ILOH�
FRQWURO�WKH�VHTXHQFH�LQ�ZKLFK�WKH�WLPLQJ�GLDJUDP�WUDQVDFWLRQV�DUH�DSSOLHG�WR�WKH�VLPXODWLRQ�PRGHO��

��*HQHUDWH�WHVW�EHQFK�XVLQJ�WKH�([SRUW�!�*HQHUDWH�7HVW�%HQFK�PHQX�LWHP��7KH�JHQHUDWHG�WHVW�EHQFK��VHH�6HF�
WLRQ������*HQHUDWH�WKH�7HVW�%HQFK��FRQWDLQV�D�FRPSRQHQW�IRU�HDFK�WLPLQJ�GLDJUDP�DQG�D�VHTXHQFHU�FRPSRQHQW�
WKDW�WULJJHUV�HDFK�WLPLQJ�GLDJUDP�LQ�WKH�RUGHU�VSHFLILHG�E\�WKH�WHPSODWH�ILOH��7KH�JHQHUDWHG�WHVW�EHQFK�XVHV�
RQO\�VWDQGDUG�9+'/�9HULORJ�FRQVWUXFWV�VR�LW�FDQ�EH�XVHG�ZLWK�DOO�FRPSOLDQW�9+'/�9HULORJ�VLPXODWRUV�

����*HQHUDWH�WKH�7HVW�%HQFK

2QFH�WKH�WLPLQJ�GLDJUDPV�DQG�WKH�WHPSODWH�ILOH�DUH�ILQLVKHG��7HVW%HQFKHU�3UR�ZLOO�JHQHUDWH�WKH�WHVW�PRGHO�E\�H[SDQGLQJ�
PDFURV�LQ�WKH�SURMHFW¶V�WHPSODWH�ILOH�

7R�*HQHUDWH�WKH�7HVW�%HQFK�

��&KRRVH�WKH�([SRUW�!�*HQHUDWH�7HVW�%HQFK����PHQX�RSWLRQ��<RX�ZLOO�EH�SURPSWHG�WR�VDYH�DQ\�ILOHV�WKDW�DUH�XQ�
WLWOHG�

%HIRUH�7HVW%HQFKHU�JHQHUDWHV�WKH�WRS�OHYHO�WHVW�EHQFK��LW�YHULILHV�WKDW�WKH�+'/�ILOHV�WKDW�ZHUH�JHQHUDWHG�IRU�HDFK�RI�WKH�
WLPLQJ�GLDJUDPV�LQ�WKH�SURMHFW�DUH�XS�WR�GDWH��7KH�GLDJUDP�+'/�ILOHV�DUH�ILUVW�FUHDWHG�ZKHQ�WKH�WLPLQJ�GLDJUDPV�DUH�
DGGHG�WR�WKH�SURMHFW�DQG�DUH�XSGDWHG�HDFK�WLPH�WKHUHDIWHU�ZKHQ�WKH�GLDJUDP�LV�VDYHG��2QFH�7HVW%HQFKHU�KDV�YHULILHG�
WKDW�WKHVH�ILOHV�DUH�FXUUHQW��LW�ZLOO�JHQHUDWH�WKH�WRS�OHYHO�WHVW�EHQFK�E\�H[SDQGLQJ�D�VHULHV�RI�PDFURV�LQ�WKH�WHPSODWH�ILOH��

7KH�WHPSODWH�ILOH�FRQWDLQV�D�VHULHV�RI�PDFURV�WKDW�ZLOO�EH�H[SDQGHG�GXULQJ�WKH�WHVW�EHQFK�JHQHUDWLRQ��7KHVH�PDFURV�ZLOO�
EH�FRPPHQWV�LQ�WKH�ODQJXDJH�WKDW�\RX�DUH�ZRUNLQJ�ZLWK�WR�HQVXUH�WKDW�WKH\�GR�QRW�LQWHUIHUH�ZLWK�WKH�+'/�FRGH��7KH�
QDPH�RI�WKH�PDFUR�EHLQJ�H[SDQGHG�ZLOO�EHJLQ�ZLWK�D�GROODU�VLJQ��³�´���$Q�H[DPSOH�RI�D�PDFUR�LV�

����6LJQDOV)RU$OO'LDJUDPV

���(QG��6LJQDOV)RU$OO'LDJUDPV

$�FRPSDULVRQ�RI�WKH�RULJLQDO�WHPSODWH�ILOH�ZLWK�WKH�JHQHUDWHG�WHVW�EHQFK�ZLOO�VKRZ�WKDW�PDFURV�LQ�WKH�WHPSODWH�ILOH�KDYH�
EHHQ�H[SDQGHG�LQ�WKH�JHQHUDWHG�ILOH��)RU�H[DPSOH��WKH�PDFUR�DERYH�ZRXOG�H[SDQG�WR�WKH�IROORZLQJ�FRGH�VHJPHQW�IRU�
WKH�VUDP�PRGHO�LQ�7XWRULDO���

����6LJQDOV)RU$OO'LDJUDPV

ZLUH��&6%�

ZLUH�>���@�$%86�

ZLUH��:5%�

ZLUH�>���@�'%86�

���(QG��6LJQDOV)RU$OO'LDJUDPV



�����&KDSWHU����*HQHUDWLQJ�WKH�7HVW�%HQFK
(DFK�WLPH�WKH�WHVW�EHQFK�LV�JHQHUDWHG�WKH�+'/�FRGH�FRQWDLQHG�ZLWKLQ�WKH�PDFUR�VWDWHPHQW�LV�GHOHWHG�DQG�UHJHQHUDWHG��
$Q\�+'/�FRGH�RXWVLGH�RI�WKH�PDFUR�VWDWHPHQWV�ZLOO�QRW�EH�DIIHFWHG��,I�\RX�ZDQW�WR�DGG�\RXU�RZQ�+'/�FRGH�WR�D�WHP�
SODWH�ILOH�\RX�ZLOO�QHHG�WR�PDNH�VXUH�WKDW�LW�GRHV�QRW�DSSHDU�ZLWKLQ�D�PDFUR�VWDWHPHQW�VR�WKDW�LW�GRHV�QRW�JHW�RYHU�ZULWWHQ��
$�FRXSOH�RI�H[DPSOHV�IRU�FRGH�WKDW�\RX�PD\�ZLVK�WR�DGG�ZRXOG�EH�D�ORRS�IRU�D�VSHFLILF�GLDJUDP�FDOO�RU�D�UDQGRPL]HU��
$Q\�FKDQJHV�WKDW�\RX�PLJKW�PDNH�WKDW�ZRXOG�DIIHFW�WKH�FRGH�ZLWKLQ�WKH�PDFURV��H�J���FKDQJLQJ�WKH�VL]H�RI�D�ZLUH�GHF�
ODUDWLRQ�LQ�WKH�DERYH�H[DPSOH��VKRXOG�EH�KDQGOHG�DW�WKH�GLDJUDP�OHYHO��7KLV�ZLOO�HQVXUH�WKDW�WKH�SRUW�VL]H�IRU�WKH�VLJQDO�
PDWFKHV�LQ�WKH�WLPLQJ�WUDQVDFWLRQ�DQG�LQ�WKH�WRS�OHYHO�WHVW�EHQFK�

����(UURUV�'XULQJ�7HVW�%HQFK�*HQHUDWLRQ�

(UURUV�DQG�ZDUQLQJV�WKDW�PD\�RFFXU�GXULQJ�WHVW�EHQFK�JHQHUDWLRQ�ZLOO�EH�UHSRUWHG�LQ�WKH�WHVW�EHQFK�ORJ�ILOH��³ZDYHS�
HUO�ORJ´��'XULQJ�ILOH�JHQHUDWLRQ��HUURUV�DQG�ZDUQLQJV�DUH�HQFRXQWHUHG�DV�WKH\�RFFXU��$W�WKH�HQG�RI�WKH�WHVW�EHQFK�
JHQHUDWLRQ��WKH�ORJ�ILOH�ZLOO�UHSRUW�D�OLVW�RI�WKH�WRWDO�QXPEHU�RI�ZDUQLQJV�DQG�HUURUV�WKDW�KDYH�RFFXUUHG��7KH�PHVVDJHV�
WKDW�DUH�ORJJHG�IRU�HDFK�HUURU�DQG�ZDUQLQJ�ZLOO�EH�DV�GHWDLOHG�DV�SRVVLEOH��RIIHULQJ�SRWHQWLDO�H[SODQDWLRQV�IRU�SUREOHPV�
ZKHUH�SRVVLEOH�

7KH�³ZDYHSHUO�ORJ´�ILOH�ZLOO�EH�GLVSOD\HG�LQ�WKH�5HSRUW�ZLQGRZ��7KLV�ZLQGRZ�KDV�D�WDE�RQ�WKH�ERWWRP�WKDW�LV�OD�
EHOHG�³ZDYHSHUO�ORJ´��&OLFN�WKLV�WDE�WR�YLHZ�WKH�ORJ�ILOH���1RWH��RWKHU�ILOHV�DQG�UHSRUWV�WKDW�DUH�DYDLODEOH�DUH�OLVWHG�XQGHU�
WKH�RWKHU�ODEHOHG�WDEV�LQ�WKH�5HSRUW�ZLQGRZ���,W�LV�LPSRUWDQW�WR�H[DPLQH�WKH�ORJ�ILOH�DIWHU�HDFK�WHVW�EHQFK�JHQHUDWLRQ�WR�
VHH�LI�WKHUH�ZHUH�DQ\�SUREOHPV�GXULQJ�WKH�FRGH�JHQHUDWLRQ�

3RVVLEOH�HUURUV�LQFOXGH�LOOHJDO�V\QWD[�LQ�D�WHPSODWH�ILOH�DQG�W\SH�PLVPDWFKHV�EHWZHHQ�GLDJUDP�SRUW�FRQQHFWLRQV�DQG�WRS�
OHYHO�WHVW�EHQFK�VLJQDOV��7HVW%HQFKHU�ZLOO�DOVR�ZDUQ�\RX�RI�SRWHQWLDO�SUREOHPV��VXFK�DV�WZR�GLVWLQFW�VLJQDOV�ZLWKLQ�WKH�
VDPH�WLPLQJ�GLDJUDP�XVLQJ�LGHQWLFDO�QDPHV�EXW�GLIIHUHQW�GLUHFWLRQV��WKLV�PD\�QRW�DOZD\V�EH�D�SUREOHP��EXW�LI�WKH�VLJQDO�
LV�EHLQJ�XVHG�DV�DQ�RXWSXW�RI�WKH�GLDJUDP��LW�PD\�FDXVH�FRQIXVLRQ��

����6LPXODWLQJ�WKH�7HVW�%HQFK

7KH�WHVW�EHQFK�WKDW�\RX�KDYH�FUHDWHG�FDQ�QRZ�EH�VLPXODWHG�E\�WDNLQJ�DOO�RI�WKH�ILOHV�SURGXFHG�E\�7HVW%HQFKHU�3UR�DQG�
SODFLQJ�WKHP�LQWR�D�VLPXODWRU��9HULORJ�XVHUV�FDQ�XVH�WKH�LQIRUPDWLRQ�LQ�WKLV�VHFWLRQ�WR�VLPXODWH�WKH�WHVW�EHQFK�XVLQJ�
7HVW%HQFKHU�3UR�

)LOHV�1HHGHG�IRU�7HVW�%HQFK�6LPXODWLRQ�

<RX�ZLOO�QHHG�WKH�IROORZLQJ�ILOHV�WR�VLPXODWH�\RXU�JHQHUDWHG�WHVW�EHQFK�

��7KH�+'/�ILOHV�IRU�WKH�087�

��2QH�+'/�FRGH�ILOH�IRU�HDFK�WLPLQJ�WUDQVDFWLRQ�

��2QH�WRS�OHYHO�+'/�WHVW�EHQFK�ILOH��WKH�H[SDQGHG�WHPSODWH�ILOH��

8VLQJ�0RGHO6LP�WR�6LPXODWH�D�9HULORJ�RU�9+'/�7HVW�%HQFK

,I�\RX�XVH�0RGHO6LP�WR�VLPXODWH�\RXU�SURMHFWV��SOHDVH�UHIHU�WR�6HFWLRQ������0RGHO6LP�,QWHJUDWLRQ�IRU�PRUH�LQIRUPDWLRQ�

7R�6LPXODWH�D�9+'/�7HVW�%HQFK��RWKHU�WKDQ�0RGHO6LP���\RX�PXVW�HQVXUH�WKDW�WKH�JHQHUDWHG�WHVW�EHQFK�DQG�DQ\�
PRGHOV�\RX�KDYH�ZULWWHQ�DUH�SODFHG�LQWR�\RXU�9+'/�ZRUN�GLUHFWRU\��*HQHUDOO\�\RX�ZLOO�ZDQW�WR�FRQILJXUH�7HVW%HQFKHU�
WR�JHQHUDWH�WKH�WHVW�EHQFK�ILOHV�GLUHFWO\�LQWR�\RXU�ZRUN�GLUHFWRU\�VR�WKDW�\RX�FDQ�VLPXODWH�WKH�ILOHV�LPPHGLDWHO\�ZLWKRXW�
KDYLQJ�WR�FRS\�WKHP�PDQXDOO\��RU�\RX�FDQ�ZULWH�D�8QL[�VFULSW�ILOH�RU�'26�EDWFK�ILOH�WR�SHUIRUP�WKLV�DFWLRQ��

1RWH��7HVW%HQFKHU�DVVXPHV�WKDW�\RXU�9+'/�FRPSLOHU�LQFOXGHV�SUH�ZULWWHQ�OLEUDULHV�IRU�SDFNDJHV�VWGBORJLFB������
VWGBORJLFBWH[WLR��DQG�VWGBORJLFBDULWK��,I�\RX�GR�QRW�KDYH�WKHVH�OLEUDU\�ILOHV��\RX�ZLOO�QHHG�WR�DFTXLUH�WKHP���6\QDSWL�
&$'�FDQ�SURYLGH�WKHVH�ILOHV�±�FRQWDFW�RXU�VDOHV�GHSDUWPHQW���$QDO\]H��FRPSLOH��WKHVH�ILOHV�DQG�UXQ�\RXU�VLPXODWRU�

7R�%XLOG�DQG�6LPXODWH�D�9HULORJ�7HVW�%HQFK�8VLQJ�7HVW%HQFKHU�3UR��

7HVW%HQFKHU�FRQWDLQV�D�IXOO�9HULORJ�VLPXODWRU�WKDW�\RX�FDQ�XVH�WR�UXQ�\RXU�VLPXODWLRQ�



&KDSWHU����*HQHUDWLQJ�WKH�7HVW�%HQFK�����
%XLOG�WKH�VLPXODWLRQ�E\�

��3UHVV�WKH�\HOORZ�7%�EXWWRQ��WKH�ILUVW�RI�WKH�VLPXODWLRQ�EXWWRQV�WR�WKH�ULJKW�RI�WKH�'HEXJ�5XQ�EXWWRQ��

7KHUH�DUH�WKUHH�ZD\V�WR�UXQ�WKH�VLPXODWLRQ�ZLWKLQ�7HVW%HQFKHU�

��3UHVV�WKH�5XQ�EXWWRQ��ODUJH�JUHHQ�WULDQJOH��RQ�WKH�VLPXODWLRQ�EXWWRQ�EDU��PDNLQJ�VXUH�WKH�6LP�'LDJUDP�	�
3URMHFW��RSWLRQ�LV�VHOHFWHG����

��&KRRVH�WKH�6LPXODWH�!�5XQ�PHQX�RSWLRQ��25

��3UHVV�WKH��)�!�NH\�

2QFH�D�SURMHFW�LV�VLPXODWHG�WKH�ZDYHIRUPV�ZLOO�EH�GLVSOD\HG�LQ�WKH�'LDJUDP�ZLQGRZ��,I�\RX�GR�QRW�ZDQW�WR�FRQWLQXH�
WR�ZDWFK�D�SDUWLFXODU�VLJQDO��OHIW�FOLFN�RQ�WKH�VLJQDO�QDPH�LQ�WKH�'LDJUDP�ZLQGRZ�DQG�SUHVV�WKH��'HOHWH!�NH\��$�ORJ�
ZLOO�EH�PDLQWDLQHG�GXULQJ�WKH�VLPXODWLRQ��³YHULORJ�ORJ´���7KLV�ORJ�LV�VKRZQ�LQ�WKH�UHSRUW�ZLQGRZ��$Q\�QRWHV��ZDUQLQJV�
DQG�HUURUV�UHSRUWHG�E\�WKH�VLPXODWRU�ZLOO�DSSHDU�LQ�WKLV�ORJ�

7R�6LPXODWH�D�9HULORJ�7HVW�%HQFK�8VLQJ�$QRWKHU�6LPXODWRU��IROORZ�WKH�VWDQGDUG�SURFHGXUH�IRU�\RXU�VLPXODWRU�XVLQJ�
WKH�ILOHV�OLVWHG�DERYH��<RX�PD\�DOVR�QHHG�WR�DGG�WKH�DSSURSULDWH�ZDYHOLE�OLEUDU\�ILOH�WR�WKH�ILOHV�WR�VLPXODWH�LI�\RXU�GL�
DJUDPV�XVHG�WKH�6LJQDO�3URSHUWLHV�GLDORJ�WR�FUHDWH�UHJLVWHU�RU�ODWFK�FRPSRQHQWV�

����7HVW�%HQFK�3UHIHUHQFHV�'LDORJ��RSWLRQV�

7KH�7HVW�%HQFK�3UHIHUHQFHV�GLDORJ�VHWV�XS�GHIDXOWV�IRU�KRZ�WHVW�EHQFK�SURMHFWV�DQG�WLPLQJ�GLDJUDPV�DUH�FUHDWHG��:DYH�
)RUPHU�3UR�DOVR�XVHV�WKH�RSWLRQV�LQ�WKH�6LJQDO�+'/�'HIDXOWV�VHFWLRQ�RI�WKLV�GLDORJ���

7R�2SHQ�WKH�7HVW�%HQFK�3UHIHUHQFHV�'LDORJ��

��&KRRVH�WKH�2SWLRQV�!�7HVW�%HQFK�3UHIHUHQFHV�PHQX�LWHP�

6LJQDO�+'/�'HIDXOWV�6HFWLRQ��DOVR�XVHG�E\�:DYH)RUPHU�3UR���:KHQ�FRGH�LV�JHQHUDWHG�IRU�D�VLJQDO�WKH�WHVW�EHQFK�
PXVW�LQVWDQWLDWH�D�VLJQDO�ZLWK�D�VSHFLILF�GLUHFWLRQ�DQG�W\SH��(DFK�VLJQDO
V�GLUHFWLRQ�DQG�W\SH�FDQ�EH�LQGLYLGXDOO\�VHW�LQ�
WKH�6LJQDO�3URSHUWLHV�GLDORJ�E\�GRXEOH�FOLFNLQJ�RQ�WKH�VLJQDO�QDPH��

'LUHFWLRQ��7KH�GHIDXOW�LV�VKDUHG�RXWSXW�

9+'/�7\SH��7KH�GHIDXOW�LV�VWGBORJLF�

9HULORJ�7\SH��7KH�GHIDXOW�LV�ZLUH��

3URMHFW�'HIDXOWV�6HFWLRQ�

/DQJXDJH��7HVW%HQFKHU�3UR�VXSSRUWV�9HULORJ��9+'/���DQG�9+'/����7KH�GHIDXOW�LV�9HULORJ�

7UDQVLWLRQ�7LPLQJ��:KHQ�D�VLJQDO�HGJH�KDV�DQ�XQFHUWDLQW\�UHJLRQ�FDXVHG�E\�GHOD\��7HVW%HQFKHU�3UR�XVHV�HLWKHU�
WKH�PLQLPXP�RU�PD[LPXP�WUDQVLWLRQ�WR�JHQHUDWH�WKH�WHVW�EHQFK��7KH�GHIDXOW�LV�PD[LPXP�WUDQVLWLRQ�WLPLQJ�

6DPSOH�3DUDPHWHU�'HIDXOWV�6HFWLRQ��6DPSOHV�JHQHUDWH�WKH�VHOI�WHVWLQJ�FRGH�LQ�WKH�WHVW�EHQFK��7KH�,I�$FWLRQ�LV�WKH�
FRQGLWLRQ�WKDW�ZLOO�EH�PRQLWRUHG�GXULQJ�H[HFXWLRQ��,I�WKH�FRQGLWLRQ�LV�WUXH�WKHQ�WKH��7KHQ�$FWLRQ��ZLOO�EH�H[HFXWHG��,I�
WKH�FRQGLWLRQ�LV�IDOVH�WKHQ�WKH��(OVH�$FWLRQ��ZLOO�EH�H[HFXWHG��:KHQ�QR�DFWLRQ�VKRXOG�EH�WDNHQ�FKRRVH��'R�QRWKLQJ��
DV�WKH�DFWLRQ�FKRLFH�

,I�$FWLRQ��7KH�GHIDXOW�LV�6DPSOH�6WDWH�GRHV�QRW�PDWFK�

7KHQ�$FWLRQ��7KH�GHIDXOW�LV�/RJ�DQG�$VVHUW�:DUQLQJ�



�����&KDSWHU����*HQHUDWLQJ�WKH�7HVW�%HQFK
(OVH�$FWLRQ��7KH�GHIDXOW�LV�'R�QRWKLQJ��



&KDSWHU�����$GYDQFHG�7HFKQLTXHV�����
7KLV�FKDSWHU�ZLOO�GLVFXVV�D�IHZ�DGYDQFHG�WHFKQLTXHV�WKDW�FDQ�EH�XVHG�ZLWK�7HVW%HQFKHU�3UR��7KH�ILUVW�VHFWLRQ�GLVFXVVHV�
WHVW�EHQFK�OHYHO�JOXH�ORJLF��WKDW�LV��ORJLF�WKDW�ZLOO�SHUVLVW�WKURXJKRXW�WKH�VLPXODWLRQ��7KH�QH[W�VHFWLRQ�ZLOO�GHVFULEH�KRZ�
WR�FUHDWH�DQG�XVH�D�JOREDO�FORFN�WKDW�ZLOO�UXQ�FRQWLQXRXVO\�DQG�KRZ�WR�DERUW�WKH�FORFN�RQFH�WKH�UHVW�RI�WKH�WHVW�EHQFK�
KDV�ILQLVKHG�H[HFXWLRQ��7KH�ODVW�WRSLF�RI�WKH�FKDSWHU�GHVFULEHV�WKH�YDULRXV�PHWKRGV�RI�FUHDWLQJ�ORRSLQJ�WUDQVDFWLRQV�XV�
LQJ�7HVW%HQFKHU�

�����*HQHUDWLQJ�7HVW�%HQFK�/HYHO�*OXH�/RJLF

7HVW%HQFKHU�FDQ�JHQHUDWH�+'/�FRGH�IRU�SHUVLVWHQW�JOXH�ORJLF�WKDW�ZLOO�RSHUDWH�WKURXJKRXW�WKH�HQWLUH�VLPXODWLRQ��2QH�
H[DPSOH�RI�ZKHQ�WKLV�LV�XVHIXO�ZKHQ�\RX�QHHG�WR�PRGHO�WKH�ERROHDQ�HTXDWLRQV�IRU�D�EXV�DUELWHU�WKDW�LQWHUDFWV�ZLWK�\RXU�
PRGHO�XQGHU�WHVW��3HUVLVWHQW�JOXH�ORJLF�LV�FUHDWHG�E\�DGGLQJ�ERROHDQ�HTXDWLRQV�WR�D�GLDJUDP��VHH�6HFWLRQ�������*HQHU�
DWLQJ�:DYHIRUPV�IURP�%RROHDQ�(TXDWLRQV�LQ�WKH�7LPLQJ�'LDJUDPPHU�PDQXDO��DQG�DSSO\LQJ�WKH�GLDJUDP�DV�D�ORRSLQJ��
FRQFXUUHQW�WUDQVDFWLRQ�VR�WKDW�LW�UXQV�IRU�WKH�HQWLUH�GXUDWLRQ�RI�WKH�WHVW�EHQFK��

)RU�H[DPSOH��LI�\RX�ZDQW�WR�YHULI\�WKDW�D�VHWXS�WLPH�LV�PHW�EHWZHHQ�D�GDWD�VLJQDO�DQG�D�FORFN�VLJQDO�IRU�WKH�HQWLUH�GX�
UDWLRQ�RI�WKH�WHVW�EHQFK��\RX�ZRXOG�ZDQW�WR�FUHDWH�WKLV�VRUW�RI�JOXH�ORJLF��$VVXPH�WKH�PRGHO�XQGHU�WHVW�JHQHUDWHV�WKH�
GDWD�VLJQDO��VR�LWV�HGJH�WUDQVLWLRQ�WLPHV�DUH�QRW�NQRZQ�XQWLO�UXQWLPH��WKH�FORFN�FRXOG�EH�JHQHUDWHG�E\�WKH�WHVW�EHQFK�RU�
E\�WKH�087���7R�YHULI\�WKDW�WKH�VHWXS�WLPH�LV�PHW��\RX�FDQ�FUHDWH�D�SHUVLVWHQW�IOLS�IORS�WKDW�LV�RQO\�XVHG�WR�YHULI\�WKH�
VHWXS�WLPH��7KH�GDWD�VLJQDO�JHQHUDWHG�E\�WKH�087�QHHGV�WR�EH�DQ�LQSXW�WR�WKH�GLDJUDP�FRQWDLQLQJ�WKH�SHUVLVWHQW�IOLS�
IORS�VR�WKDW�WKH�IOLS�IORS�FDQ�PRQLWRU�WKH�GDWD�VLJQDO¶V�WUDQVLWLRQV��7KH�FORFN�PXVW�HLWKHU�EH�JHQHUDWHG�E\�WKH�GLDJUDP�
RU�LW�PXVW�EH�DQ�LQSXW�WR�WKH�GLDJUDP��7KH�FRQWLQXRXV�VHWXS�DQG�KROG�LV�WKHQ�FUHDWHG�EHWZHHQ�WKHVH�WZR�VLJQDOV�DV�GH�
VFULEHG�LQ�6HFWLRQ������&UHDWLQJ�&RQWLQXRXV�6HWXSV�DQG�+ROGV�

�����&UHDWLQJ�D�*OREDO�&ORFN

*OREDO�FORFNV�DUH�RIWHQ�XVHG�WR�SURYLGH�D�PHWKRG�RI�V\QFKURQL]DWLRQ�IRU�PXOWLSOH�GLDJUDP�WUDQVDFWLRQV�DQG�WR�GULYH�WKH�
087��7KLV�W\SH�RI�FORFN�FDQ�EH�FUHDWHG�LQ�7HVW%HQFKHU�E\�VHWWLQJ�XS�D�GLDJUDP�ZLWK�D�FORFN�WKDW�ZLOO�UXQ�FRQWLQXRXVO\�
WKURXJKRXW�WKH�VLPXODWLRQ�ZKLOH�RWKHU�WUDQVDFWLRQV�DUH�UXQQLQJ��7KHVH�WZR�WKLQJV�FDQ�EH�DFFRPSOLVKHG�E\�XVH�RI�WKH�
PRGH�VHWWLQJV�LQ�$SSO\�VWDWHPHQWV��

)RU�D�WLPLQJ�WUDQVDFWLRQ�FRQWDLQLQJ�D�JOREDO�FORFN�WKH�5XQ�0RGH�VKRXOG�EH�VHW�WR�µ/RRS�)RUHYHU¶�WR�HQVXUH�WKDW�WKH�
WUDQVDFWLRQ�ORRSV�IRU�WKH�GXUDWLRQ�RI�WKH�VLPXODWLRQ��7KH�:DLW�0RGH�VKRXOG�EH�VHW�WR�µ&RQFXUUHQW�$SSO\¶�WR�HQVXUH�WKDW�
RWKHU�WUDQVDFWLRQV�ZLOO�QRW�ZDLW�IRU�WKH�FORFN¶V�H[HFXWLRQ�WR�FRPSOHWH�EHIRUH�WKH\�VWDUW��VLQFH�WKH�FORFN�ZLOO�QRW�FRP�
SOHWH�XQWLO�WKH�WHVW�EHQFK�ILQLVKHV�H[HFXWLRQ���,W�LV�LPSRUWDQW�WKDW�WKH�:DLW�0RGH�LV�VHW�SURSHUO\�RU�WKH�RQO\�WUDQVDFWLRQ�
WKDW�ZLOO�HYHU�UXQ�LV�WKH�GLDJUDP�FRQWDLQLQJ�WKH�JOREDO�FORFN�

:KHQ�FUHDWLQJ�D�JOREDO�FORFN�\RX�ZLOO�QHHG�WR�KDYH�RQH�WUDQVDFWLRQ��WKH�FORFN�JHQHUDWRU��WKDW�KDV�WKH�JOREDO�FORFN�DV�
DQ�RXWSX���ZKLOH�WKH�RWKHU�WUDQVDFWLRQV�WUHDW�WKH�FORFN�DV�DQ�LQSXW��7KH�FORFN�VKRXOG�KDYH�WKH�VDPH�QDPH�LQ�HDFK�RI�WKH�
GLDJUDPV��HQVXULQJ�WKDW�WKH�JOREDO�FORFN�LV�XVHG�IRU�WKH�LQSXW�RI�WKH�RWKHU�WUDQVDFWLRQV��

7R�&UHDWH�D�*OREDO�&ORFN�

��2SHQ�WKH�WLPLQJ�GLDJUDP�\RX�ZDQW�WKH�FORFN�WR�EH�LQ��VHOHFW�WKH�)LOH�!�2SHQ�7LPLQJ�'LDJUDP�PHQX�RSWLRQ���,I�
\RX�ZDQW�WKH�JOREDO�FORFN�WR�EH�LQ�D�GLDJUDP�E\�LWVHOI��WKHQ�RSHQ�D�QHZ�WLPLQJ�GLDJUDP��VHOHFW�WKH�)LOH�!�1HZ�
7LPLQJ�'LDJUDP�PHQX�RSWLRQ��

���$GG�D�FORFN�VLJQDO�WR�WKH�GLDJUDP�DQG�VSHFLI\�WKH�FORFN�VHWWLQJV�

��2SHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��GRXEOH�FOLFN�WKH�FORFN�QDPH��

��6SHFLI\�WKH�GLUHFWLRQ�DV�µRXWSXW¶�DQG�VSHFLI\�WKH�QDPH�RI�WKH�JOREDO�FORFN�

��&ORVH�WKH�6LJQDO�SURSHUWLHV�GLDORJ��FOLFN�WKH�2.�EXWWRQ��

��6DYH�WKH�WLPLQJ�GLDJUDP��VHOHFW�WKH�)LOH�!�6DYH�7LPLQJ�'LDJUDP�PHQX�RSWLRQ��



�����&KDSWHU�����$GYDQFHG�7HFKQLTXHV
1H[W��LQ�HDFK�RI�WKH�WLPLQJ�GLDJUDPV�WKDW�ZLOO�XVH�WKH�JOREDO�FORFN�DV�DQ�LQSXW�WR�WKH�WUDQVDFWLRQ�GR�WKH�IROORZLQJ�

��2SHQ�WKH�WLPLQJ�GLDJUDP��VHOHFW�WKH�)LOH�!�2SHQ�7LPLQJ�'LDJUDP�PHQX�RSWLRQ��

��$GG�D�FORFN�WR�WKH�GLDJUDP�

��2SHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��GRXEOH�FOLFN�WKH�FORFN�QDPH��

��6HW�WKH�GLUHFWLRQ�RI�WKH�FORFN�DV�µLQSXW¶�DQG�VHW�WKH�QDPH�WR�EH�WKH�VDPH�DV�WKH�JOREDO�FORFN�FUHDWHG�DERYH�

��&ORVH�WKH�6LJQDO�3URSHUWLHV�GLDORJ��FOLFN�WKH�2.�EXWWRQ��

��6DYH�WKH�WLPLQJ�GLDJUDP��VHOHFW�WKH�)LOH�!�6DYH�7LPLQJ�'LDJUDP�PHQX�RSWLRQ��

:KHQ�WKH�WRS�OHYHO�WHVW�EHQFK�LV�EXLOW��WKH�RXWSXW�RI�WKH�JOREDO�FORFN�ZLOO�EHFRPH�DQ�LQSXW�WR�WKH�WLPLQJ�WUDQVDFWLRQV�
WKDW�KDYH�VSHFLILHG�WKH�JOREDO�FORFN�DV�DQ�LQSXW�

(QGLQJ�WKH�([HFXWLRQ�RI�D�*OREDO�&ORFN

(DFK�WUDQVDFWLRQ�KDV�DQ�$ERUWB7UDQVDFWLRQ1DPH�VXEURXWLQH�WKDW�LV�FUHDWHG��7KH�SXUSRVH�RI�WKLV�VXEURXWLQH�LV�WR�SUR�
YLGH�DQ�HDV\�PHWKRG�RI�HQGLQJ�D�VLPXODWLRQ�WKDW�XVHV�WUDQVDFWLRQV�VXFK�DV�D�JOREDO�FORFN��2QFH�\RX�KDYH�HQWHUHG�WKH�
DSSURSULDWH�'LDJUDP�FDOOV�LQ�VHTXHQFH��\RX�FDQ�FDOO�$ERUWB*OREDO&ORFN��IRU�H[DPSOH��DVVXPLQJ�WKDW�WKH�JOREDO�FORFN�
LV�LQ�D�WUDQVDFWLRQ�QDPHG�*OREDO&ORFN���WR�HQG�WKH�VLPXODWLRQ��7KH�FORFN�ZLOO�UXQ�XQWLO�DOO�RWKHU�WUDQVDFWLRQV�KDYH�FRP�
SOHWHG��DQG�VWRS�ZKHQ�WKH�DERUW�VXEURXWLQH�LV�FDOOHG�

�����/RRSV�LQ�7UDQVDFWLRQV

7KHUH�DUH�WKUHH�PHWKRGV�RI�FUHDWLQJ�ORRSLQJ�WUDQVDFWLRQV��7KH�ILUVW�LV�WR�FUHDWH�D�WUDQVDFWLRQ�WKDW�ZLOO�ORRS�FRQWLQXRXVO\�
XQWLO�WKH�VLPXODWLRQ�LV�FRPSOHWH��DOO�RWKHU�WUDQVDFWLRQV�KDYH�VWRSSHG�H[HFXWLRQ��XVLQJ�WKH�5XQ�0RGH�DQG�:DLW�0RGH��
7KH�VHFRQG�PHWKRG�LV�WR�XVH�ORRSLQJ�WLPH�PDUNHUV��VHH�6HFWLRQ������7LPH�0DUNHUV�IRU�7HVW�%HQFK�/RRSV��WR�FUHDWH�D�
FRQGLWLRQDO�ORRS��7KH�ODVW�PHWKRG�RI�FUHDWLQJ�ORRSLQJ�IRU�D�WLPLQJ�GLDJUDP�LV�WR�XVH�+'/�FRGH�GLUHFWO\�LQ�RQH�RI�WKH�
VRXUFH�ILOHV���Y�RU��YKG���

%HORZ�LV�DQ�H[DPSOH�XVLQJ�9HULORJ�FRGH�WR�FUHDWH�D�ORRS�WKDW�ZLOO�FDXVH�DQ�HQWLUH�WUDQVDFWLRQ�WR�UHSHDW�WHQ�WLPHV��1RWH�
WKDW�WKLV�FRGH�VHJPHQW�ZRXOG�EH�ORFDWHG�LQ�WKH�WHPSODWH�RU�WHVW�EHQFK�ILOH�

/RRS&RQWURO9DOXH� ���

ZKLOH�/RRS&RQWURO9DOXH������

��EHJLQ

����$SSO\BWEZULWH�µK)���/RRS&RQWURO9DOXH�

����/RRS&RQWURO9DOXH� �/RRS&RQWURO9DOXH�����

��HQG

,Q�WKLV�H[DPSOH��WKH�YDOXH�RI�WKH�ORRS�FRQWURO�YDULDEOH�ZLOO�EH�ZULWWHQ�WR�WKH�PHPRU\�DGGUHVV�µK)���7KH�ORRS�ZLOO�EH�
UHSHDWHG�WHQ�WLPHV��HDFK�WLPH�FKDQJLQJ�WKH�YDOXH�WKDW�LV�EHLQJ�ZULWWHQ�WR�PHPRU\��7KH�ZKLOH�FRQVWUXFW�FRXOG�DOVR�EH�
SODFHG�LQ�RQH�RI�WKH�WLPLQJ�GLDJUDP�FRGH�ILOHV�WR�IRUFH�D�SDUWLFXODU�VHJPHQW�RI�D�WUDQVDFWLRQ�WR�UHSHDW�

7KH�VHFRQG�WZR�PHWKRGV�PHQWLRQHG�FDQ�EH�XVHG�WR�IRUFH�WKH�HQWLUH�WUDQVDFWLRQ�WR�ORRS�RU�WR�KDYH�SRUWLRQV�RI�WKH�WUDQV�
DFWLRQ�ORRS��



&KDSWHU�����7KH�$UFKLWHFWXUH�RI�7HVW%HQFKHU�7HVW�%HQFKHV�����
7KLV�FKDSWHU�ZLOO�SURYLGH�D�PRUH�LQ�GHSWK�GLVFXVVLRQ�RI�WKH�ILOHV�JHQHUDWHG�E\�7HVW%HQFKHU��DV�ZHOO�DV�WKH�VLJQDOV�XVHG�
E\�WKH�WRS�OHYHO�WHVW�EHQFK��7KLV�GLVFXVVLRQ�ZLOO�SURYLGH�D�PRUH�WKRURXJK�XQGHUVWDQGLQJ�RI�KRZ�WR�XVH�WKH�WHVW�EHQFK�
DQG�SURMHFW�ILOHV�JHQHUDWHG�WR�HQVXUH�WKDW�\RXU�SURMHFWV�DUH�VXFFHVVIXOO\�WHVWHG�DQG�YDOLGDWHG�

�����)LOHV�8VHG�WR�%XLOG�D�3URMHFW

7HVW%HQFKHU�EXLOGV�VHYHUDO�ILOHV�IRU�XVH�LQ�D�SURMHFW��7KH�ILOHV�DUH�JHQHUDWHG�DV�IROORZV�

��7KH�GLDJUDP�OHYHO�WLPLQJ�WUDQVDFWLRQ�ILOHV��RQH�IRU�HDFK�WLPLQJ�GLDJUDP�LQ�WKH�SURMHFW���

��7KH�WRS�OHYHO�WHVW�EHQFK�LV�JHQHUDWHG�ZLWKLQ�WKH�SURMHFW¶V�WRS�OHYHO�WHPSODWH�ILOH��,W�LV�XVHG�WR�FRQWURO�WKH�VHTXHQF�
LQJ�DQG�LQWHUDFWLRQ�RI�WKH�WLPLQJ�WUDQVDFWLRQV�

��7DVNV�DUH�JHQHUDWHG�IRU�HDFK�WLPLQJ�WUDQVDFWLRQ�GXULQJ�WHVW�EHQFK�JHQHUDWLRQ��LQ�9+'/�WKLV�LV�D�VHSDUDWH�ILOH��LQ�
9HULORJ�WKH�WDVNV�DUH�LQFOXGHG�GLUHFWO\�LQWR�WKH�WRS�OHYHO�WHVW�EHQFK�ILOH���

'LDJUDP�/HYHO�*HQHUDWHG�&RGH

7KH�GLDJUDP�OHYHO�WLPLQJ�WUDQVDFWLRQ�ILOHV�DUH�JHQHUDWHG�HDFK�WLPH�D�WLPLQJ�GLDJUDP�LV�DGGHG�WR�D�SURMHFW��7KH�ILOH�LV�
WKHQ�UHJHQHUDWHG�ZKHQ�WKDW�WLPLQJ�GLDJUDP�LV�VDYHG��ZKLOH�LW�LV�VWLOO�D�SDUW�RI�WKH�SURMHFW���7KH�FRGH�WKDW�LV�JHQHUDWHG�DW�
WKLV�OHYHO�ZLOO�SURYLGH�WKH�FRGH�WKDW�LV�H[HFXWHG�IRU�D�SDUWLFXODU�WLPLQJ�WUDQVDFWLRQ���

9+'/�6SHFLILF�7DVN�*HQHUDWLRQ

$Q�DGGLWLRQDO�ILOH�LV�JHQHUDWHG�IRU�9+'/�SURMHFWV��7KLV�ILOH�FRQWDLQV�WKH�WDVNV�WKDW�DUH�JHQHUDWHG�IRU�HDFK�GLDJUDP��$�
SDFNDJH�LV�FUHDWHG��QDPHG�µWEBYKGO3URMHFW1DPHBWDVNV�¶��ZKHUH�YKGO3URMHFW1DPH�LV�WKH�QDPH�\RX�FKRVH�IRU�\RXU�
SURMHFW�ILOH��WKDW�FRQWDLQV�WKH�WDVN�GHILQLWLRQV��7KLV�SDFNDJH�LV�VWRUHG�LQ�D�ILOH�E\�WKH�VDPH�QDPH��ZLWK�WKH�H[WHQVLRQ�
µ�YKG¶��<RX�ZLOO�QHHG�WR�HQVXUH�WKDW�WKLV�ILOH�LV�SODFHG�LQ�\RXU�ZRUN�GLUHFWRU\�ZKHQ�\RX�VLPXODWH�\RXU�SURMHFW�ZLWK�\RXU�
9+'/�VLPXODWRU�

�����6WDWXV�6LJQDOV�DQG�6WDWHV

(DFK�WLPLQJ�WUDQVDFWLRQ��DV�ZHOO�DV�WKH�WRS�OHYHO�WHVW�EHQFK��ZLOO�EH�FRQWUROOHG�WKURXJK�D�VHULHV�RI�VWDWXV�VLJQDOV�WKDW�
7HVW%HQFKHU�FUHDWHV��7KLV�VHFWLRQ�ZLOO�GLVFXVV�ZKDW�VLJQDOV�DUH�JHQHUDWHG�DQG�PRQLWRUHG�DW�HDFK�OHYHO��DV�ZHOO�DV�KRZ�
WKH�VWDWHV�RI�WKH�VWDWXV�VLJQDOV�DUH�XVHG�WR�FRQWURO�WKH�VLPXODWLRQ�

7KH�WRS�OHYHO�WHVW�EHQFK�PRQLWRUV�DQG�FRQWUROV�HDFK�WUDQVDFWLRQ�XVLQJ�WZR�VLJQDOV���D�VWDWXV�DQG�D�WULJJHU��7KHVH�WZR�
VLJQDOV�DUH�JHQHUDWHG�E\�7HVW%HQFKHU�DQG�SODFHG�LQ�WKH�SRUW�OLVW�IRU�WKH�WUDQVDFWLRQ��7KH�WULJJHU�LV�XVHG�WR�ILUH�WKH�WUDQV�
DFWLRQ�ZKLOH�WKH�VWDWXV�WHOOV�WKH�WRS�OHYHO�ZKHQ�WKH�WUDQVDFWLRQ�KDV�FRPSOHWHG�

,Q�WKH�VDPH�ZD\�WKDW�WKH�WRS�OHYHO�WHVW�EHQFK�PRQLWRUV�D�VWDWXV�IRU�HDFK�WUDQVDFWLRQ��HDFK�GLDJUDP�PRQLWRUV�VWDWXV�VLJ�
QDOV�IRU�HDFK�VHTXHQFH�DQG�SURFHVV�ZLWKLQ�WKH�WUDQVDFWLRQ��7KLV�ZD\�WKH�WUDQVDFWLRQ�NQRZV�ZKHQ�DQ�HQG�GLDJUDP�RF�
FXUV��IRU�LQVWDQFH�

6WDWH�7UDQVLWLRQV�IRU�WKH�'LDJUDP�6WDWXV�6LJQDO

7KH�GLDJUDP�VWDWXV�VLJQDO�LV�WULJJHUHG�E\�WKH�GLDJUDP�WULJJHU�DW�WKH�WRS�OHYHO��7KH�WULJJHU�LV�XVHG�WR�EHJLQ�WKH�WUDQVDF�
WLRQ��:KHQ�WKH�WRS�OHYHO�WHVW�EHQFK�VHWV�WKH�GLDJUDP�WULJJHU�WR�21&(�RU�/223,1*�WKH�GLDJUDP�VWDWXV�LV�VHW�WR�WKDW�
YDOXH��VHH�)LJXUH�����7KH�GLDJUDP�VWDWXV�LV�WKHQ�VHW�WR�'21(�ZKHQ�HLWKHU�WKH�GLDJUDP�WULJJHU�LV�VHW�WR�$%257��E\�WKH�
$ERUWB'LDJUDP1DPH�WDVN���RU�ZKHQ�RQH�RI�WKH�LQWHUQDO�VWDWXVHV�LV�VHW�WR�$%257�RU�7,0(287��9+'/�RQO\���7KH�



�����&KDSWHU�����7KH�$UFKLWHFWXUH�RI�7HVW%HQFKHU�7HVW�%HQFKHV
ODVW�ZD\�WKDW�WKH�GLDJUDP�VWDWXV�FDQ�EH�VHW�WR�'21(�LV�ZKHQ�DOO�RI�WKH�LQWHUQDO�VWDWXVHV�KDYH�WUDQVLWLRQHG�WR�WKH�'21(�
VWDWH��7KLV�RFFXUV�ZKHQ�WKH�VWDWXV�LV�LQ�21&(�PRGH��QRW�/223,1*��)LJXUH���GHPRQVWUDWHV�WKH�VWDWH�WUDQVLWLRQV�RI�WKH�
GLDJUDP�VWDWXV��DV�ZHOO�DV�ZKDW�FDXVHV�HDFK�VWDWH�WUDQVLWLRQ��

6WDWH�7UDQVLWLRQV�IRU�,QWHUQDO�6HTXHQFH�DQG�3URFHVV�6WDWXV�6LJQDOV

(DFK�WLPLQJ�WUDQVDFWLRQ�FDQ�KDYH�RQH�RU�PRUH�VHTXHQFHV�RU�SURFHVVHV�WKDW�DUH�XVHG�WR�FRQWURO�WKH�ZDYHIRUPV�GXULQJ�
WUDQVDFWLRQ�H[HFXWLRQ��7KHVH�VHTXHQFHV�DQG�SURFHVVHV�ZLOO�H[HFXWH�FRQFXUUHQWO\�GXULQJ�WKH�WLPLQJ�WUDQVDFWLRQ��(DFK�RI�
WKHVH�VHTXHQFHV�DQG�SURFHVVHV�ZLOO�KDYH�LWV�RZQ�VWDWXV�VLJQDO�WKDW�LV�XVHG�LQWHUQDO�WR�WKH�WUDQVDFWLRQ��UHIHUUHG�WR�DV�LQ�
WHUQDO�VWDWXV�VLJQDOV���7KHVH�DUH�XVHG�E\�WKH�WUDQVDFWLRQ�WR�PRQLWRU�HDFK�VHTXHQFH�IRU�DQ�$%257�RU�7,0(287�WR�
RFFXU��DV�ZHOO�DV�WR�GHWHUPLQH�ZKHQ�HYHU\�VHTXHQFH�DQG�SURFHVV�KDV�FRPSOHWHG�H[HFXWLRQ��

:KHQ�WKH�GLDJUDP�VWDWXV�FKDQJHV�WR�D�21&(�RU�/223,1*�VWDWH��WKH�LQWHUQDO�VWDWXV�VLJQDOV�ZLOO�WUDQVLWLRQ�WR�WKH�HTXLY�
DOHQW�VWDWH��L�H���LI�WKH�GLDJUDP�VWDWXV�LV�21&(��WKH�LQWHUQDO�VWDWXV�VLJQDOV�WUDQVLWLRQ�WR�WKH�21&(�VWDWH���,I�RQH�RI�WKHVH�
VHTXHQFHV�RU�SURFHVVHV�HQFRXQWHUV�DQ�(QG�'LDJUDP�IHDWXUH�RU�D�WLPH�RXW��WKHQ�WKH�VWDWXV�VLJQDO�IRU�WKDW�VHTXHQFH�RU�
SURFHVV�LV�VHW�WR�$%257�RU�7,0(287��7KLV�FDXVHV�WKH�GLDJUDP�VWDWXV�WR�PRYH�WR�WKH�'21(�VWDWH��$V�VRRQ�DV�WKH�
GLDJUDP�VWDWXV�PRYHV�WR�WKH�'21(�VWDWH��DOO�RI�WKH�LQWHUQDO�VWDWXV�VLJQDOV�ZLOO�PRYH�WR�WKH�'21(�VWDWH��)LJXUH���GHP�
RQVWUDWHV�WKH�VWDWH�WUDQVLWLRQV�RI�WKH�LQWHUQDO�VWDWXV�VLJQDOV��DV�ZHOO�DV�WKH�VWLPXOL�IRU�VWDWH�WUDQVLWLRQV�

1RWH��7KHUH�DUH�D�IHZ�VOLJKW�GLIIHUHQFHV�LQ�WKH�LPSOHPHQWDWLRQ�RI�9+'/�DQG�9HULORJ��9+'/�KDV�7,0(287�DV�D�VHS�
DUDWH�VWDWH�WKDW�WKH�VLJQDOV�FDQ�EH�JLYHQ��,Q�9HULORJ��ZKHQ�D�WLPH�RXW�RFFXUV��WKH�VWDWXV�LV�VHW�WR�$%257��$OVR��ZKLOH�
9+'/�FRQVWDQWO\�PRQLWRUV�WKH�GLDJUDP�VWDWXV�WR�GHWHUPLQH�ZKHQ�D�WLPH�RXW�RU�DERUW�KDV�RFFXUUHG��9HULORJ�KDV�DQ�
µ(QGB7UDQVDFWLRQ¶�WDVN�WKDW�LV�FDOOHG��7KHVH�LPSOHPHQWDWLRQ�GLIIHUHQFHV�GR�QRW�FKDQJH�WKH�EDVLF�IORZ�WKDW�LV�
XVHG�

7KH�6WDWXV�6LJQDO�1DPHV

$W�WKH�WRS�OHYHO�WHVW�EHQFK�WKHVH�VLJQDOV�ZLOO�EH�QDPHG�µ'LDJUDP1DPHBWEBVWDWXV¶�DQG�
µ'LDJUDP1DPHBWEBWULJJHU�¶�)RU�H[DPSOH��7EUHDG�WLP��VHH�WXWRULDO����ZRXOG�KDYH�WZR�VLJQDOV�LQ�WKH�WRS�OHYHO�
WHVW�EHQFK��µ7EUHDGBWEBVWDWXV¶�DQG�µ7EUHDGBWEBWULJJHU�¶�7KHVH�VLJQDOV�ZLOO�UHIHU�WR�WKH�GLDJUDP�WULJJHU�DQG�VWDWXV��6LQFH�
WKH�WRS�OHYHO�WHVW�EHQFK�GRHV�QRW�PRQLWRU�WKH�LQGLYLGXDO�VWDWXV�VLJQDOV�IRU�VHTXHQFHV�DQG�SURFHVVHV�LQWHUQDO�WR�WKH�WUDQV�
DFWLRQ��LW�GRHV�QRW�KDYH�VLJQDOV�WKDW�UHSUHVHQW�WKHP�

$W�WKH�WUDQVDFWLRQ�OHYHO�WKH�GLDJUDP�VWDWXV�VLJQDO�KDV�WKH�QDPH�µWEBVWDWXV¶�DQG�WKH�GLDJUDP�WULJJHU�LV�QDPHG�
µWEBWULJJHU�¶�



&KDSWHU�����7KH�$UFKLWHFWXUH�RI�7HVW%HQFKHU�7HVW�%HQFKHV�����
7KH�LQWHUQDO�VWDWXV�VLJQDO�QDPHV�KDYH�D�QDPLQJ�VFKHPH�WKDW�ZLOO�HQVXUH�WKDW�HDFK�VWDWXV�VLJQDO�LV�ERWK�XQLTXH�DQG�HDVLO\�
UHFRJQL]DEOH��7KH�QDPH�IRU�HDFK�VWDWXV�ZLOO�EHJLQ�ZLWK�µWEBVWDWXV�¶�7KH�EDVH�QDPH�RI�WKH�VHTXHQFH�RU�SURFHVV�WKDW�
LV�FRQWUROOHG�E\�DQ�LQGLYLGXDO�VWDWXV�VLJQDO�LV�WKHQ�DSSHQGHG�WR�µWEBVWDWXV�¶�)RU�H[DPSOH��WKH�
µ8QFORFNHGB6HTXHQFH¶�LQ�7EUHDG�WLP��IURP�7XWRULDO����ZLOO�KDYH�D�VWDWXV�VLJQDO�WKDW�LV�QDPHG�
µWEBVWDWXVB8QFORFNHG�¶

�����0RQLWRULQJ�7UDQVDFWLRQ�([HFXWLRQ

7KH�EHVW�PHWKRG�RI�PRQLWRULQJ�WUDQVDFWLRQ�H[HFXWLRQ�LV�E\�PRQLWRULQJ�WKH�VWDWXV�VLJQDOV�GHVFULEHG�LQ�6HFWLRQ�������6WD�
WXV�6LJQDOV�DQG�6WDWHV��(DFK�RI�WKH�IRXU�VWDWHV�WKDW�D�VWDWXV�VLJQDO�FDQ�HQWHU�ZLOO�KHOS�GHWHUPLQH�H[DFWO\�ZKDW�HDFK�SUR�
FHVV�RI�HDFK�WUDQVDFWLRQ�LV�GRLQJ��,Q�DGGLWLRQ�WR�WKHVH�VLJQDOV��\RX�FDQ�DOVR�PRQLWRU�WKH�VWDWHV�RI�WKH�VLJQDOV�LQ�\RXU�
VLPXODWLRQ��7KLV�VHFWLRQ�ZLOO�GHVFULEH�KRZ�WR�ZDWFK�VLJQDOV�GXULQJ�D�VLPXODWLRQ�DQG�ZLOO�H[SODLQ�WKH�QDPLQJ�FRQYHQWLRQ�
XVHG�IRU�WKHVH�ZDWFKHG�VLJQDOV�

7KH�WRS�OHYHO�WHVW�EHQFK�QDPHV�WKH�SRUWV�RI�HDFK�WUDQVDFWLRQ�DFFRUGLQJ�WR�WKH�IROORZLQJ�QDPLQJ�VFKHPH�

WHVWEHQFK�3RUW�2U6LJQDO�1DPH�

H[���WHVWEHQFK�:5%

,I�\RX�DUH�ZRUNLQJ�ZLWK�9HULORJ��\RX�ZLOO�EH�DEOH�WR�VLPXODWH�\RXU�PRGHO�ZLWK�7HVW%HQFKHU��7KH�UHVW�RI�WKLV�VHFWLRQ�
ZLOO�GLVFXVV�KRZ�WKH�VLJQDOV�RQ�YDULRXV�OHYHOV�RI�\RXU�PRGHO�FDQ�EH�DFFHVVHG�DQG�ZDWFKHG�GXULQJ�D�VLPXODWLRQ�

8VLQJ�7HVW%HQFKHU¶V�6LPXODWRU�WR�0RQLWRU�7UDQVDFWLRQ�([HFXWLRQ��9HULORJ�

7HVW%HQFKHU�SURYLGHV�D�ZDWFK�VLJQDO��7KLV�DOORZV�\RX�WR�ZDWFK�WKH�YDOXHV�RI�VLJQDOV�GXULQJ�D�VLPXODWLRQ��:KHQ�\RX�
EXLOG�WKH�WRS�OHYHO�WHVW�EHQFK��VRPH�RI�WKHVH�VLJQDOV�DUH�DXWRPDWLFDOO\�SODFHG�LQWR�D�QHZ�WLPLQJ�GLDJUDP��7KH�WZR�GLI�
IHUHQW�WHVW�EHQFKHV�ZLOO�JHQHUDWH�GLIIHUHQW�VHWV�RI�VLJQDOV��<RX�FDQ�H[SHULPHQW�ZLWK�WKH�WZR�DQG�GHWHUPLQH�ZKLFK�\RX�
SUHIHU�WR�XVH�

<RX�FDQ�DGG�VLJQDOV�WR�EH�ZDWFKHG�E\�XVLQJ�WKH�3URMHFW�7UHH�LQ�WKH�3URMHFW�:LQGRZ��2SHQ�WKH����WHVWEHQFK!!!�
PRGXOH�RI�WKH�SURMHFW�WUHH��7KLV�ZLOO�VKRZ�\RX�WZR�OHYHOV�LQ�WKH�KLHUDUFK\��WKH�6LJQDOV�DQG�WKH�&RPSRQHQWV��7KH�6LJ�
QDOV�FRQWDLQV�WKH�VLJQDOV�WKDW�DUH�IRXQG�LQ�WKH�WRS�OHYHO�WHVW�EHQFK��7KH�&RPSRQHQWV�RI�WKH�WHVW�EHQFK�DUH�WKH�WLPLQJ�
WUDQVDFWLRQV�DQG�WKH�087��5LJKW�FOLFNLQJ�RQ�WKH�&RPSRQHQWV�LWHP�ZLWKLQ�WKH�WHVW�EHQFK�PRGXOH�ZLOO�RSHQ�D�FRQWH[W�
PHQX�WKDW�ZLOO�JLYH�\RX�WKH�RSWLRQV�WR�:DWFK�&RPSRQHQW�DQG�:DWFK�&RPSRQHQW�DQG�6XE�FRPSRQHQW�

)RU�HDFK�LWHP�IRXQG�LQ�WKH�WHVW�EHQFK�PRGXOH��WKH�RSWLRQ�WR�:DWFK�&RPSRQHQW��:DWFK�6LJQDOV��RU�:DWFK�&RQQHF�
WLRQ�ZLOO�DSSHDU��GHSHQGLQJ�RQ�ZKHUH�\RX�DUH�LQ�WKH�KLHUDUFK\��%\�VHOHFWLQJ�WKLV�RSWLRQ��\RX�FDQ�DGG�ZDWFK�VLJQDOV�WR�
D�WLPLQJ�GLDJUDP��

,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKH�QDPLQJ�VFKHPH�XVHG�ZKHQ�\RX�DGG�ZDWFK�VLJQDOV�WR�KHOS�\RX�PRQLWRU�WKH�VLPXODWLRQ��
$OO�VLJQDOV�EHJLQ�ZLWK�WKH�PRGXOH�QDPH��LQ�WKLV�FDVH�µWHVWEHQFK�¶�)ROORZLQJ�WKH�PRGXOH�QDPH�LV�WKH�FRPSRQHQW�QDPH���
)RU�H[DPSOH��LQ�WKH�GLDJUDP�VKRZQ�DERYH��VHOHFWLQJ�:DWFK�&RPSRQHQW�IURP�WKH�FRQWH[W�PHQX�ZRXOG�DGG�D�VHULHV�RI�
VLJQDOV�WKDW�EHJLQ�ZLWK�µWHVWEHQFK�7EUHDG�¶�)ROORZLQJ�WKH�FRPSRQHQW�QDPH�LV�WKH�QDPH�RI�WKH�VLJQDO�WKDW�LV�EHLQJ�
ZDWFKHG��7XWRULDO���KDV�D�GLDJUDP�QDPHG�7EUHDG�WLP�ZLWK�D�VLJQDO�QDPHG�:5%��,I�WKLV�VLJQDO�ZHUH�DGGHG��LW�ZRXOG�
KDYH�WKH�QDPH�WHVWEHQFK�7EUHDG�:5%��,I�ZH�ZHUH�ZDWFKLQJ�WKH�VLJQDO�IRU�7EUHDG¶V�:5%�IURP�WKH�WRS�OHYHO�
WHVW�EHQFK��WKHQ�WKH�QDPH�ZRXOG�EH�WHVWEHQFK�:5%��



�����&KDSWHU�����7KH�$UFKLWHFWXUH�RI�7HVW%HQFKHU�7HVW�%HQFKHV
1RWH��7KH�GLIIHUHQFH�LQ�WKH�QDPLQJ�FRQYHQWLRQV�LV�WKH�NH\�WR�ZKHWKHU�\RX�DUH�ORRNLQJ�DW�WKH�VLJQDO�ZLWKLQ�WKH�WUDQVDF�
WLRQ�RU�WKH�YDOXH�EHLQJ�H[SRUWHG�WR�WKH�WRS�OHYHO��7KH�VLJQDO�WKDW�LV�LQ�WKH�WUDQVDFWLRQ�KDV�WKH�FRPSRQHQW�QDPH�DQG�WKH�
VLJQDO�QDPH��ZKLOH�WKH�WRS�OHYHO�VLJQDO�XVHV�MXVW�WKH�VLJQDO�QDPH�

�����*HQHUDWHG�7DVNV�IRU�7LPLQJ�7UDQVDFWLRQV

)LYH�WDVNV�DUH�JHQHUDWHG�IRU�HDFK�WLPLQJ�WUDQVDFWLRQ��)RXU�RI�WKHVH�WDVNV�DUH�XVHG�WR�FRQWURO�WKH�H[HFXWLRQ�PRGHV�RI�WKH�
WUDQVDFWLRQ��7KH�ILIWK�LV�XVHG�WR�DERUW�D�WUDQVDFWLRQ��7KLV�VHFWLRQ�ZLOO�GLVFXVV�WKH�IRXU�WDVNV�XVHG�WR�FRQWURO�WKH�PRGHV�
RI�H[HFXWLRQ��DQG�WKHQ�WKH�DERUW�WDVN�

7DVNV�WR�&RQWURO�WKH�0RGHV�RI�([HFXWLRQ��$SSO\B�7DVNV�

7KH�5XQ�0RGH�DQG�WKH�:DLW�0RGH��GLVFXVVHG�LQ�6HFWLRQ������&RQWUROOLQJ�WKH�([HFXWLRQ�0RGH�RI�D�7UDQVDFWLRQ��
DUHXVHG�WR�FRQWURO�WKH�H[HFXWLRQ�RI�D�GLDJUDP��)RU�LQVWDQFH��WKH\�KHOS�WR�GHWHUPLQH�LI�D�WUDQVDFWLRQ�ZLOO�UXQ�RQFH�RU�
FRQWLQXRXVO\��7KH�VHWWLQJV�IRU�WKHVH�PRGHV�FRUUHVSRQG�WR�WKH�QDPH�RI�WKH�WDVN�\RX�ZLOO�FDOO��$�GLDJUDP�WKDW�LV�VHW�WR�
UXQ�FRQWLQXRXVO\�ZLOO�KDYH�WKH�ZRUG�µBORRSLQJ¶�DSSHQGHG�WR�WKH�WDVN�QDPH���$OVR��LI�WKH�WUDQVDFWLRQ�FDQ�EH�UXQ�FRQFXU�
UHQWO\�ZLWK�RWKHU�WUDQVDFWLRQV��µBQRZDLW¶�ZLOO�EH�DSSHQGHG�WR�WKH�WDVN�QDPH��$V�DQ�H[DPSOH�

$SSO\B*OREDO&ORFNBORRSLQJBQRZDLW���

ZRXOG�EH�WKH�DSSURSULDWH�FDOO�WR�EHJLQ�D�JOREDO�FORFN��7KH�µBORRSLQJ¶�ZLOO�HQVXUH�WKDW�WKH�FORFN�UXQV�FRQWLQXRXVO\��DQG�
WKH�µBQRZDLW¶�ZLOO�HQVXUH�WKDW�RWKHU�WUDQVDFWLRQV�ZLOO�QRW�ZDLW�IRU�WKH�JOREDO�FORFN�WR�HQG�EHIRUH�WKH\�EHJLQ��

(DFK�WDVN�QDPH�IURP�WKH�JHQHUDWHG�WDVNV�UHIOHFWV�WKH�EHKDYLRU�ZLWK�ZKLFK�WKH�WUDQVDFWLRQ�ZLOO�EH�H[HFXWHG�

7KH�5XQ�0RGH��VHH�6HFWLRQ������&RQWUROOLQJ�WKH�([HFXWLRQ�0RGH�RI�D�7UDQVDFWLRQ��GHWHUPLQHV�LI�D�WLPLQJ�WUDQVDFWLRQ�
H[HFXWHV�RQFH�RU�FRQWLQXRXVO\��$�WUDQVDFWLRQ�WKDW�UXQV�RQFH�ZLOO�KDYH�D�VWDWXV�RI�'21(�ZKLOH�LW�ZDLWV�WR�EH�WULJJHUHG�
DJDLQ��$�WUDQVDFWLRQ�WKDW�LV�DSSOLHG�ZLWK�D�5XQ�0RGH�RI�/223,1*�ZLOO�UXQ�LQ�D�FRQWLQXRXV�ORRSLQJ�F\FOH�XQWLO�LW�LV�
DERUWHG��WKURXJK�D�VDPSOH��IRU�LQVWDQFH��RU�XQWLO�LW�LV�HQGHG�IURP�WKH�WHVW�EHQFK�OHYHO�

7KH�:DLW�0RGH��VHH�6HFWLRQ������&RQWUROOLQJ��WKH�([HFXWLRQ�0RGH�RI�D�7UDQVDFWLRQ��GHWHUPLQHV�LI�WKH�WLPLQJ�WUDQV�
DFWLRQV�UXQ�VHTXHQWLDOO\�RU�VLPXOWDQHRXVO\��6LPXOWDQHRXV�H[HFXWLRQ�DOORZV�\RX�WR�DGG�LWHPV�VXFK�DV�D�JOREDO�FORFN�WR�
\RXU�SURMHFW��6SHFLILFDOO\��D�WLPLQJ�WUDQVDFWLRQ�WKDW�LV�H[HFXWHG�LQ�12:$,7�PRGH�PHDQV�WKDW�WKH�H[HFXWLRQ�RI�WKH�
WUDQVDFWLRQ�ZLOO�QRW�FDXVH�WKH�QH[W�WUDQVDFWLRQ�WR�ZDLW��7KH�QH[W�WUDQVDFWLRQ�ZLOO�EHJLQ�H[HFXWLRQ�DV�VRRQ�DV�WKH�ILUVW�
EHJLQV��+RZHYHU��LI�WKLV�PRGH�LV�QRW�DSSOLHG��WKHQ�WKH�GHIDXOW�:$,7,1*�PRGH�LV�XVHG��7KLV�IRUFHV�WKH�WUDQVDFWLRQV�WR�
UXQ�VHTXHQWLDOO\�

7KH�$ERUW�7UDQVDFWLRQ�7DVN

7KH�$ERUW�WDVN�LV�XVHG�WR�IRUFH�D�WUDQVDFWLRQ�WR�HQG�IURP�WKH�WRS�OHYHO��7KLV�WDVN�FRXOG�EH�XVHG�WR�HQG�D�WUDQVDFWLRQ�WKDW�
LV�VHW�WR�UXQ�FRQWLQXRXVO\��IRU�LQVWDQFH��&DOOLQJ�WKLV�WDVN�FDXVHV�WKH�GLDJUDP�WULJJHU�WR�EH�VHW�WR�$%257��2QFH�WKLV�
KDSSHQV��DOO�SURFHVVHV�ZLWKLQ�WKH�WUDQVDFWLRQ�DFW�DV�WKRXJK�DQ�HQG�GLDJUDP�PDUNHU�KDG�RFFXUUHG��([HFXWLRQ�RI�WKH�WUDQV�
DFWLRQ�ZLOO�EH�FOHDQ�DQG�LPPHGLDWH�ZLWK�WKLV�WDVN�

�����7HVW%HQFKHU�+'/�/LEUDU\�)LOHV

7HVW%HQFKHU�XVHV�WZR�OLEUDU\�ILOHV��RQH�IRU�9HULORJ�DQG�RQH�IRU�9+'/��%RWK�ILOHV�FRQWDLQ�YDOXHV�WKDW�DUH�XVHG�DV�FRQ�
VWDQWV��,Q�DGGLWLRQ��WKH�9+'/�OLEUDU\�ILOH�FRQWDLQV�D�SDFNDJH�WKDW�ZLOO�EH�XVHG�E\�WKH�ILOHV�JHQHUDWHG�E\�7HVW%HQFKHU��
7KH�WZR�OLEUDU\�ILOHV�DUH�V\QFDG�Y��IRU�9HULORJ��DQG�V\QFDG�YKG�IRU�9+'/��<RX�PD\�ZDQW�WR�FRS\�WKHVH�ILOHV�LQWR�WKH�
OLEUDU\�SDWK�IRU�\RXU�VLPXODWRU��,I�\RX�DUH�XVLQJ�7HVW%HQFKHU�IRU�VLPXODWLRQV��\RX�ZLOO�QRW�QHHG�WR�PRYH�WKH�ILOH��7KHVH�
WZR�ILOHV�DUH�LQVWDOOHG�LQ�WKH�VDPH�GLUHFWRU\�DV�WKH�H[HFXWDEOH�ILOH�IRU�7HVW%HQFKHU��&�?9ORJJHU�E\�GHIDXOW��

7KH�9+'/�/LEUDU\�)LOH

7KH�OLEUDU\�ILOH�IRU�9+'/�FRQWDLQV�D�SDFNDJH�WLWOHG�7%'HILQLWLRQV��7KLV�SDFNDJH�FRQWDLQV�W\SH�GHILQLWLRQV��IXQFWLRQV�
DQG�SURFHGXUHV�VSHFLILF�WR�WKH�FRGH�JHQHUDWHG�E\�7HVW%HQFKHU��,W�DOVR�FRQWDLQV�D�UHVROYHU�SURFHVV�IRU�WKH�W\SH�7VWDWXV��
GHILQHG�LQ�WKH�SDFNDJH��7KH�IXQFWLRQV�FRQWDLQHG�ZLOO�GHWHFW�FORFN�HGJHV��DV�ZHOO�DV�YDULRXV�FRQYHUVLRQ�IXQFWLRQV��7KHVH�
LWHPV�ZHUH�SODFHG�LQ�WKH�OLEUDU\�ILOH�VR�WKDW�WKH\�FRXOG�EH�XVHG�E\�ERWK�WKH�WLPLQJ�WUDQVDFWLRQV�DQG�WKH�WHVW�EHQFK��



$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO�����
,Q�WKLV�WXWRULDO�ZH�ZLOO�JHQHUDWH�D�WHVW�EHQFK�WR�WHVW�DQ�65$0�PRGHO��3OHDVH�QRWH�WKDW�\RX�PXVW�KDYH�D�IXOO�YHUVLRQ�
OLFHQVH�RU�D����GD\�HYDOXDWLRQ�OLFHQVH�ILOH�WR�SHUIRUP�WKH�DFWLRQV�LQ�WKLV�WXWRULDO��<RX�FDQ�REWDLQ�D�OLFHQVH�ILOH�E\�YLVLWLQJ�
RXU�ZHEVLWH��ZZZ�V\QFDG�FRP�OLFHQVH�KWP��RU�E\�FRQWDFWLQJ�RXU�VDOHV�GHSDUWPHQW��7KH�ILJXUH�EHORZ�VKRZV�D�EORFN�
GLDJUDP�RI�WKH�WHVW�EHQFK�WKDW�ZH�ZLOO�FUHDWH�DURXQG�WKH�65$0��

:H�ZLOO�SHUIRUP�WKH�IROORZLQJ�VWHSV�LQ�WKLV�WXWRULDO�

���&UHDWH�D�SURMHFW�IRU�WKH�WHVW�EHQFK��7KLV�SURMHFW�ZLOO�XOWLPDWHO\�FRQWDLQ�D�WLPLQJ�GLDJUDP�ILOH�IRU�HDFK�EXV�WUDQV�
DFWLRQ�ZH�PRGHO��D�WRS�OHYHO�WHVW�EHQFK�WHPSODWH�ILOH�WKDW�FRQWUROV�WKH�VHTXHQFLQJ�RI�WKH�EXV�WUDQVDFWLRQV��DQG�
D�ILOH�FRQWDLQLQJ�WKH�65$0�PRGHO�XQGHU�WHVW�

���0RGLI\�WKH�WLPLQJ�GLDJUDP�WKDW�GHVFULEHV�WKH�UHDG�F\FOH�EXV�WUDQVDFWLRQ�DQG�H[DPLQH�WKH�JHQHUDWHG�+'/�FRGH�

���&RS\�DQG�PRGLI\�WKH�WRS�OHYHO�WHPSODWH�ILOH�XVHG�WR�JHQHUDWH�WKH�WRS�OHYHO�FRPSRQHQW�RI�WKH�WHVW�EHQFK��:H�ZLOO��
LQVWDQWLDWH�WKH�65$0�XQGHU�WHVW�LQ�WKLV�FRPSRQHQW�DQG�PDNH�VXEURXWLQH�FDOOV�WR�FRQWURO�WKH�H[HFXWLRQ�RUGHU�
RI�WKH�WLPLQJ�GLDJUDP�WUDQVDFWLRQV�

���*HQHUDWH�D�WRS�OHYHO�WHVW�EHQFK�DQG�H[DPLQH�WKH�UHVXOWLQJ�+'/�FRGH�

����2SWLRQDO��6LPXODWH�WKH�PRGHO�DQG�WHVW�EHQFK�XVLQJ�D�9HULORJ�RU�9+'/�VLPXODWRU��7KLV�VWHS�DVVXPHV�\RX�KDYH�
DYDLODEOH�D��UG�SDUW\�+'/�VLPXODWRU��1RWH�IRU�9HULORJ�8VHUV��7HVW%HQFKHU�LQFOXGHV�D�9HULORJ�VLPXODWRU�WKDW�
FDQ�EH�XVHG�WR�SHUIRUP�WKLV�VWHS��6HH�+HOS�!�9HUL/RJJHU�*HWWLQJ�6WDUWLQJ�IRU�PRUH�GHWDLOV�RQ�XVLQJ�WKH�LQ�
WHUQDO�9HULORJ�VLPXODWRU���7KH�VLPXODWLRQ�ZLOO�GHPRQVWUDWH�ZKDW�KDSSHQV�ZKHQ�D�VDPSOH�WULJJHUV�RQ�D�IDOVH�
FRQGLWLRQ�

6FKHPDWLF�RI�FLUFXLW�WKDW�WKH�WXWRULDO�WHVW�EHQFK�ZLOO�H[HUFLVH

7KLV�WXWRULDO�GRHV�QRW�FRYHU�DQ\�RI�7HVW%HQFKHU�3UR¶V�GUDZLQJ�IHDWXUHV�RU�WKH�ODQJXDJH�LQGHSHQGHQW�EXV�IRUPDW��7KHVH�
IHDWXUHV�DUH�FRYHUHG�LQ�WKH�ILUVW�WKUHH�WXWRULDOV��%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV��6LPXODWLRQ��:DYHIRUP�*HQ�
HUDWLRQ��DQG�3DUDPHWHUV��DQG�$GYDQFHG�+'/�6WLPXOXV�*HQHUDWLRQ���,I�\RX�DUH�QHZ�WR�6\QDSWL&$'¶V�WLPLQJ�GLD�
JUDP�HGLWLQJ�HQYLURQPHQW�WKHQ�\RX�VKRXOG�GR�WKH�WXWRULDOV�OLVWHG�DERYH�ILUVW��7KLV�WXWRULDO�RQO\�GLVFXVVHV�KRZ�WR�FUHDWH�
PXOWL�GLDJUDP�VHOI�WHVWLQJ�WHVW�EHQFKHV��

7KLV�WXWRULDO�XVHV�WZR�WLPLQJ�GLDJUDPV��WEUHDG�WLP��FRSLHG�IURP�WEUHDGBRULJ�WLP��DQG�WEZULWH�WLP��7ZR�YHUVLRQV�RI�
WKH�65$0�PRGHO�XQGHU�WHVW��087��DUH�SURYLGHG�LQ�ILOHV�QDPHG�WEVUDP�Y��9HULORJ��DQG�WEVUDP�YKG��9+'/���:RUN�
ZLWK�WKH�087�WKDW�LV�DSSURSULDWH�IRU�\RX��7HVW%HQFKHU�XVHV�D�WRS�OHYHO�WHPSODWH�ILOH�WR�FUHDWH�WKH�WHVW�EHQFK��7KLV�ILOH�
ZLOO�EH�DGGHG�WR�\RXU�SURMHFW��WKHQ�PRGLILHG�WR�LQFOXGH�WKH�WLPLQJ�WUDQVDFWLRQV�DQG�087�LQVWDQWLDWLRQ�IRU�WKLV�SURMHFW��



�����$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO
3UHSDULQJ�\RXU�ZRUNLQJ�HQYLURQPHQW�IRU�WKLV�WXWRULDO�

,I�GR�QRW�KDYH�UHDG�ZULWH�DFFHVV�WR�WKH�7HVW%HQFKHU�3UR�LQVWDOODWLRQ�GLUHFWRU\�WKHQ�\RX�PXVW�FRS\�WKH�WXWRULDO�ILOHV�WR�D�
QHZ�GLUHFWRU\�ZLWK�WKDW�\RX�KDYH�UHDG�ZULWH�SHUPLVVLRQ��,I�\RX�FDQ�UHDG�DQG�ZULWH�WR�WKH�7HVW%HQFKHU�3UR�GLUHFWRU\�
WKHQ�VNLS�GRZQ�WR�6WHS����6HWWLQJ�XS�WKH�3URMHFW��

7R�VHW�XS�D�SURMHFW�GLUHFWRU\�

���&UHDWH�D�QHZ�GLUHFWRU\�RU�IROGHU�FDOOHG�P\([DPSOHV��7KLV�GLUHFWRU\�VKRXOG�EH�LQ�D�SDWK�WKDW�\RXU�DFFRXQW�KDV�
IXOO�DFFHVV�WR�

���&RS\�WKH�IROORZLQJ�ILOHV�IURP�WKH�([DPSOHV�GLUHFWRU\�ORFDWHG�LQ�WKH�7HVW%HQFKHU�LQVWDOODWLRQ�GLUHFWRU\�LQWR�WKH�
QHZ�P\([DPSOHV�GLUHFWRU\��

WEUHDGBRULJ�WLP

WEZULWH�WLP

WEVUDP�Y�RU�WEVUDP�YKG���Y�IRU�9HULORJ�XVHUV���YKG�IRU�9+'/�XVHUV�

���&RS\�WKH�IROORZLQJ�ILOHV�IURP�WKH�7HVW%HQFKHU�LQVWDOODWLRQ�GLUHFWRU\�LQWR�WKH�QHZ�P\([DPSOHV�GLUHFWRU\��

,I�\RX�DUH�ZRUNLQJ�ZLWK�9+'/��ZDYHOLE�YKG�DQG�V\QFDG�YKG�

��������,I�\RX�DUH�ZRUNLQJ�ZLWK�9HULORJ��ZDYHOLE�Y�DQG�V\QFDG�Y

:KHQ�WKH�WXWRULDO�UHIHUV�WR�WKH�([DPSOHV�GLUHFWRU\��XVH�WKLV�QHZ�SURMHFW�GLUHFWRU\��P\([DPSOHV���8VLQJ�D�GLUHFWRU\�
WKDW�LV�LQ�\RXU�ZRUNLQJ�SDWK�RQ�WKH�QHWZRUN�ZLOO�HQVXUH�WKDW�7HVW%HQFKHU�KDV�SHUPLVVLRQ�WR�ZULWH�WKH�ILOHV�WKDW�LW�JHQ�
HUDWHV�IRU�\RX�

��6HWWLQJ�XS�WKH�3URMHFW

7HVW%HQFKHU�3UR�XVHV�D�SURMHFW�WR�VDYH�WKH�RSWLRQV�DQG�RUJDQL]H�WKH�ILOHV�WKDW�ZLOO�EH�XVHG�WR�JHQHUDWH�WKH�WHVW�EHQFK��
,Q�WKLV�VHFWLRQ�\RX�ZLOO�DGMXVW�WKH�SURMHFW�VHWWLQJV��FKDQJH�WKH�SURMHFW�QDPH��DQG�DGG�WKH�WLPLQJ�GLDJUDP�ILOHV�DQG�WKH�
PRGHO�XQGHU�WHVW�ILOHV�

����6HW�6LPXODWLRQ�3URSHUWLHV

7KH�6LPXODWLRQ�SURSHUWLHV�DIIHFW�ZKHQ�DQG�KRZ�7HVW%HQFKHU�ZLOO�SHUIRUP�VLPXODWLRQV��'XULQJ�WKH�LQLWLDO�GHVLJQ�SKDVH�
\RX�ZLOO�ZDQW�WR�WXUQ�RII�WKH�LQWHUDFWLYH�VLPXODWLRQ�IHDWXUHV�E\�VHWWLQJ�WKH�IROORZLQJ�RSWLRQV�RQ�WKH�6LPXODWLRQ�EXWWRQ�
EDU�DW�WKH�WRS�RI�WKH�VFUHHQ�

���6LPXODWH�3URMHFW�VKRXOG�EH�VHOHFWHG�DV�WKH�6LPXODWLRQ�6WDWH��,I�6LP�
3URMHFW�	�'LDJUDP�LV�VHW��XVH�WKH�6LPXODWLRQ�6WDWH�GURS�GRZQ�ER[�WR�
FKDQJH�WKH�VHWWLQJ�

���0DNH�VXUH�WKDW�WKH�6LPXODWLRQ�0RGH�LV�VHW�WR�'HEXJ�5XQ���&OLFN�WKH�6LPXODWLRQ�0RGH�EXWWRQ�LI�$XWR�5XQ�LV�
WKH�FXUUHQWO\�VHOHFWHG�PRGH��

����&KRRVH�D�7HVW�%HQFK�/DQJXDJH

6HW�WKH�ODQJXDJH�IRU�\RXU�SURMHFW�XVLQJ�WKH�3URMHFW�6HWWLQJV�GLDORJ�

���6HOHFW�WKH�3URMHFW�!�3URMHFW�6HWWLQJV����PHQX�RSWLRQ�WR�
EULQJ�XS�WKH�3URMHFW�6HWWLQJV�GLDORJ�

���&KRRVH�WKH�DSSURSULDWH�ODQJXDJH�IURP�WKH�/DQJXDJH�GURS�
GRZQ�ER[�DQG�SUHVV�2.�WR�FORVH�WKH�GLDORJ���1RWLFH�WKDW�
WKLV�VHWWLQJ�FDQ�DOVR�EH�FKDQJHG�RQ�WKH�6LPXODWLRQ�EXWWRQ�
EDU��



$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO�����
0RGHO6LP�,QWHJUDWLRQ

,I�\RX�DUH�JRLQJ�XVH�0RGHO6LP�WR�VLPXODWH�\RXU�SURMHFWV��\RX�FDQ�XVH�WKH�QHZ�0RGHO6LP�,QWHJUDWLRQ�IHDWXUH�WR�DXWR�
EXLOG�WKH�SURMHFW�OLEUDU\�DQG�ODXQFK�WKH�VLPXODWRU�ZLWK�WKH�GHVLJQ�ORDGHG��$V�D�UHPLQGHU��7HVW%HQFKHU�GRHV�SURYLGH�D�
9HULORJ�VLPXODWRU��EXW�WKH�0RGHO6LP�,QWHJUDWLRQ�FDQ�EH�XVHG�ZLWK�ERWK�GLDOHFWV�RI�9+'/�RU�9HULORJ�

7R�HQDEOH�0RGHO6LP�,QWHJUDWLRQ�

���6HOHFW�WKH�2SWLRQV�!�([WHUQDO�3URJUDP�6HWWLQJV�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�([WHUQDO�3URJUDP�6HWWLQJV�
GLDORJ�

���&KHFN�WKH�(QDEOH�0RGHO6LP�,QWHJUDWLRQ�FKHFNER[��7KLV�ZLOO�GLVDEOH�7HVW%HQFKHU
V�9HULORJ�VLPXODWRU�DQG�HQ�
DEOH�WKH�0RGHO6LP�,QWHJUDWLRQ�IHDWXUH�

���(QWHU�WKH�SDWK�WR�WKH�0RGHO6LP�H[HFXWDEOH�ILOHV�LQ�WKH�0RGHO6LP�([HFXWDEOH�3DWK�HGLW�ER[��7KLV�VKRXOG�EH�
WKH�GLUHFWRU\�WKDW�FRQWDLQV�WKH�0RGHO6LP�H[HFXWDEOH�ILOHV��YOLE�H[H��YVLP�H[H��YFRP�H[H�DQG�YORJ�H[H��

���&OLFN�2.�WR�FORVH�WKH�GLDORJ�DQG�HQDEOH�WKH�0RGHO6LP�,QWHJUDWLRQ�IHDWXUH�

����6DYH�WKH�3URMHFW�WR�D�VSHFLILF�ILOH�QDPH

:KHQ�7HVW%HQFKHU�3UR�LV�RSHQHG��LW�DXWRPDWLFDOO\�EHJLQV�D�QHZ�SURMHFW�QDPHG��6DYH�WKH�FXUUHQW�XQWLWOHG�KSM�WR�D�
SURMHFW�QDPHG�VUDPWHVW�KSM�

7R�6DYH�D�QHZ�SURMHFW�

���&KRRVH�WKH�3URMHFW�!�6DYH�+'/�3URMHFW�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�6DYH�3URMHFW�$V�GLDORJ�

���6HOHFW�WKH�([DPSOHV�GLUHFWRU\�

���7\SH�LQ�WKH�QDPH�VUDPWHVW�KSM�LQ�WKH�)LOH�QDPH�HGLW�ER[�

���&OLFN�WKH�6DYH�EXWWRQ�WR�VDYH�WKH�SURMHFW�

����$GG�WKH�087�WR�WKH�3URMHFW

7KH�ILUVW�ILOH�\RX�ZLOO�DGG�WR�WKH�SURMHFW�ZLOO�EH�WKH�PRGHO�XQGHU�WHVW�RU�087��7KH�087�LV�DGGHG�WR�WKH�SURMHFW�LQ�RUGHU�
WR�JLYH�7HVW%HQFKHU�DFFHVV�WR�WKH�SRUW�LQIRUPDWLRQ�VR�WKDW�\RX�ZLOO�QRW�KDYH�WR�VHW�WKH�W\SH��GLUHFWLRQ�DQG�YHFWRU�VL]H�
RI�VLJQDOV�E\�KDQG��)RU�WKLV�WXWRULDO�WKH�087�LV�WKH�65$0�PRGHO�FRQWDLQHG�LQ�WEVUDP�Y�IRU�9HULORJ�XVHUV�DQG�WE�
VUDP�YKG�IRU�9+'/�XVHUV��$GG�WKH�087�WR�WKH�SURMHFW�

���&KRRVH�WKH�3URMHFW�!�$GG�+'/�)LOH�V�����PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�$GG�)LOHV����GLDORJ�

���,I�\RX�DUH�ZRUNLQJ�ZLWK�9HULORJ��VHOHFW�WKH�ILOH�WEVUDP�Y��)RU�9+'/��VHOHFW�WKH�ILOH�WEVUDP�YKG��7KHVH�ILOHV�
DUH�ORFDWHG�LQ�WKH�([DPSOHV�GLUHFWRU\�

���&OLFN�2SHQ�WR�FORVH�WKLV�GLDORJ�DQG�DGG�WKH�ILOH�WR�WKH�SURMHFW�

����$GG�WEZULWH�WLP�WR�WKH�3URMHFW

7R�PDNH�WKH�WXWRULDO�D�OLWWOH�VKRUWHU�ZH�KDYH�DOUHDG\�FRPSOHWHG�WKH�WLPLQJ�GLDJUDP�WKDW�UHSUHVHQWV�WKH�ZULWH�F\FOH��,Q�
WKLV�VHFWLRQ�ZH�ZLOO�DGG�WKH�ZULWH�F\FOH�WLPLQJ�GLDJUDP�XVLQJ�WKH�3URMHFW�PHQX�IXQFWLRQ�

���&KRRVH�WKH�3URMHFW�!�$GG�7LPLQJ�'LDJUDP�V�����PHQX�RSWLRQ�WR�RSHQ�WKH�$GG�)LOHV����GLDORJ�

���6HOHFW�WKH�ILOH�WEZULWH�WLP��ORFDWHG�LQ�WKH�([DPSOHV�GLUHFWRU\��DQG�FOLFN�2SHQ�WR�DGG�WKH�ILOH�WR�WKH�SURMHFW�

����$GG�WEUHDG�WLP�WR�WKH�3URMHFW

:H�KDYH�DOVR�SDUWLDOO\�FRPSOHWHG�WKH�UHDG�F\FOH�WLPLQJ�GLDJUDP�DQG�VDYHG�LW�LQ�D�ILOH�FDOOHG�WEUHDGBRULJ�WLP��<RX�ZLOO�
EH�HGLWLQJ�WKH�UHDG�F\FOH�GLDJUDP�GXULQJ�WKLV�WXWRULDO��6R�WKDW�WKH�WXWRULDO�PD\�EH�FRPSOHWHG�DJDLQ��ZH�ZLOO�ILUVW�FRS\�
WKH�RULJLQDO�LQWR�D�ILOH�FDOOHG�WEUHDG�WLP�DQG�WKHQ�DGG�WKH�FRS\�LQ�WR�WKH�SURMHFW�



�����$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO
���&KRRVH�WKH�)LOH�!�2SHQ�7LPLQJ�'LDJUDP����PHQX�RSWLRQ�WR�RSHQ�WKH�2SHQ�)LOH�GLDORJ�

���6HOHFW�WEUHDGBRULJ�WLP��ORFDWHG�LQ�WKH�([DPSOHV�GLUHFWRU\��DQG�2SHQ�EXWWRQ�WR�ORDG�WKH�WLPLQJ�GLDJUDP�LQWR�
WKH�'LDJUDP�ZLQGRZ�

���6HOHFW�WKH�)LOH�!�6DYH�7LPLQJ�'LDJUDP�$V����PHQX�RSWLRQ�WR�RSHQ�WKH�6DYH�$V�GLDORJ�

���7\SH�WEUHDG�WLP�LQ�WKH�)LOH�1DPH�HGLW�ER[��WKHQ�FOLFN�6DYH�WR�VDYH�WKH�ILOH�
XQGHU�WKH�QHZ�QDPH�

���6LQFH�WKH�WLPLQJ�GLDJUDP�LV�DOUHDG\�ORDGHG�LQ�7HVW%HQFKHU�ZH�FDQ�XVH�WKH�
ULJKW�FOLFN�FRQWH[W�PHQX�WR�DGG�WKH�GLDJUDP�WR�WKH�SURMHFW��5LJKW�FOLFN�RQ�
WRS�RI�RQH�RI�WKH�VLJQDO�QDPHV�DQG�FKRRVH�WKH�$GG�'LDJUDP�WR�3URMHFW�
PHQX�RSWLRQ�

����9LHZ�WKH�VRXUFH�FRGH�JHQHUDWHG�E\�WEUHDG�WLP

(DFK�WLPH�D�WLPLQJ�GLDJUDP�LV�VDYHG�RU�DGGHG�WR�WKH�SURMHFW��D�QHZ�WUDQVDFWLRQ�PRGHO�
LV�JHQHUDWHG�IRU�WKH�WLPLQJ�GLDJUDP��<RX�FDQ�ZDWFK�KRZ�DGGLQJ�REMHFWV�WR�WKH�
WEUHDG�WLP�FKDQJHV�WKH�JHQHUDWHG�FRGH�E\�SHULRGLFDOO\�VDYLQJ�GXULQJ�WKH�WXWRULDO�DQG�
ORRNLQJ�DW�WKH�JHQHUDWHG�FRGH��

7R�YLHZ�WKH�VRXUFH�FRGH�

���5LJKW�FOLFN�WKH�ILOHQDPH�WEUHDG�WLP�LQ�WKH�3URMHFW�ZLQGRZ�WR�RSHQ�WKH�SURMHFW�SRS�XS�PHQX�

���6HOHFW�WKH�2SHQ�&�?([DPSOHV?WEUHDG�Y��RU�WEUHDG�YKG��PHQX�RSWLRQ��.HHS�WKLV�ZLQGRZ�RSHQ�VR�WKDW�ZH�FDQ�
UHIHU�WR�WKH�FRGH�SHULRGLFDOO\�GXULQJ�WKH�GLDJUDP�FRQVWUXFWLRQ�

7KHUH�VKRXOG�QRZ�EH�WKUHH�ILOHV�LQ�WKH�SURMHFW��WEUHDG�WLP��WEZULWH�WLP�DQG�WKH�WEVUDP�+'/�ILOH��7R�FRPSOHWH�WKH�
WHVWEHQFK�ZH�ZLOO�DOVR�EH�DGGLQJ�D�WRS�OHYHO�WHPSODWH�ILOH�LQ�VHFWLRQ���ZKLFK�LV�UHVSRQVLEOH�IRU�LQVWDQWLDWLQJ�WKH�087�
DQG�VHTXHQFLQJ�WKH�WLPLQJ�WUDQVDFWLRQV�

��&UHDWLQJ�D�7HVW%HQFKHU�3UR�7LPLQJ�'LDJUDP

7HVW%HQFKHU�3UR�XVHV�WLPLQJ�GLDJUDPV�WKDW�UHSUHVHQW�UHXVDEOH�EXV�WUDQVDFWLRQV�DQG�D�WHPSODWH�ILOH�WR�JHQHUDWH�WKH�WHVW�
EHQFK��,Q�WKLV�WXWRULDO�WKHUH�DUH���WLPLQJ�GLDJUDPV��WEUHDG�WLP�DQG�WEZULWH�WLP��WKDW�UHSUHVHQW�WKH�UHDG�DQG�ZULWH�F\FOHV�
XVHG�LQ�WHVWLQJ�WKH�PHPRU\�PRGXOH��7KH�ZULWH�F\FOH�LV�D�FRPSOHWHG�WLPLQJ�GLDJUDP��7KH�UHDG�F\FOH��WEUHDG�WLP��KDV�
WKH�EDVLF�ZDYHIRUPV�DQG�GHOD\V�WKDW�\RX�ZRXOG�QRUPDOO\�KDYH�LQ�D�WLPLQJ�GLDJUDP��EXW�LW�ODFNV�WKH�DGGLWLRQDO�LQIRU�
PDWLRQ�WKDW�7HVW%HQFKHU�3UR�QHHGV�WR�JHQHUDWH�D�WHVW�EHQFK��)LUVW��ZH�ZLOO�VSHFLI\�WKH�W\SH��GLUHFWLRQ��DQG�YHFWRU�VL]H�
RI�HDFK�VLJQDO��1H[W�ZH�ZLOO�DGG�DGGLWLRQDO�LQIRUPDWLRQ�WR�EL�GLUHFWLRQDO�VLJQDOV�WR�LQGLFDWH�ZKLFK�VHJPHQWV�DUH�LQSXW�
DQG�ZKLFK�DUH�RXWSXW��GULYHQ���7KHQ�ZH�ZLOO�DGG�YDULDEOHV�WR�WKH�GLDJUDP�VR�WKDW�YDOXHV�FDQ�EH�SDVVHG�LQWR�WKH�DGGUHVV�
DQG�GDWD�EXVVHV��)LQDOO\��ZH�ZLOO�DGG�D�VDPSOH�WKDW�ZLOO�WHVW�WKH�RSHUDWLRQ�RI�WKH�65$0�LQ�WKH�PRGHO�

7KH�GLDJUDP�ZLQGRZ�KDV�WKH�GLDJUDP�IRU�WEUHDG�WLP��7KH�GLDJUDP�VKRXOG�ORRN�OLNH�WKLV�



$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO�����
����6HWWLQJ�WKH�W\SH��GLUHFWLRQ��DQG�YHFWRU�VL]H�IRU�VLJQDOV

1RUPDOO\��WKH�W\SH��GLUHFWLRQ�DQG�YHFWRU�VL]H�RI�VLJQDOV�ZLOO�EH�DFTXLUHG�IURP�WKH�087��:H�ZLOO�PDQXDOO\�VHW�WKHVH�
VLJQDO�SURSHUWLHV�KHUH�VR�WKDW�\RX�FDQ�VHH�KRZ�WKH�FRGH�LV�JHQHUDWHG��6HW�WKH�W\SH��GLUHFWLRQ��DQG�YHFWRU�VL]H�IRU�D�JURXS�
RI�VLJQDOV�LQ�WEUHDG�WLP�

���/HIW�FOLFN�WKH�&6%�DQG�:5%�VLJQDO�QDPHV�WR�VHOHFW�WKH�JURXS�RI�VLJQDOV�

���5LJKW�FOLFN�RQ�RQH�RI�WKH�KLJKOLJKWHG�VLJQDO�QDPHV�WR�RSHQ�WKH�VLJQDO�SRS�XS�PHQX�

���6HOHFW�(GLW�6HOHFWHG�6LJQDO�V�����WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

1RWLFH�WKDW�WKH�VLJQDO�QDPH�HGLW�ER[�LV�JUD\�� �7KLV�LV�EHFDXVH�PXOWLSOH�VLJ�
QDOV�DUH�EHLQJ�HGLWHG��$Q\�SURSHUW\�VHWWLQJ�WKDW�\RX�PDNH�QRZ�ZLOO�DIIHFW�DOO�RI�WKH�KLJKOLJKWHG�VLJQDOV�

���0DNH�VXUH�WKDW�WKH�([SRUW�6LJQDO�FKHFN�ER[�LV�FKHFNHG��7KLV�LQGLFDWHV�WKDW�WKLV�VLJQDO�ZLOO�EH�H[SRUWHG�DV�SDUW�
RI�WKH�WHVW�EHQFK��7KLV�LV�WKH�GHIDXOW�VWDWH�RI�D�QHZ�VLJQDO�

���6HOHFW�RXWSXW�IURP�WKH�'LUHFWLRQ�GURS�GRZQ�ER[��7KH�GL�
UHFWLRQ�RI�RXWSXW�PHDQV�WKDW�WKHVH�VLJQDOV�DUH�RXWSXWV�RI�
WKH�WHVW�EHQFK��DQG�WKXV�DQ�LQSXW�WR�D�PRGHO�XQGHU�WHVW�
�\RXU�FLUFXLW��

���1H[W��\RX�ZLOO�VHW�WKH�VLJQDO�W\SH�DFFRUGLQJ�WR�\RXU�ODQJXDJH�

��)RU�9HULORJ�XVHUV��VHOHFW�ZLUH�IURP�WKH�9HULORJ���GURS�GRZQ�ER[�

��)RU�9+'/�XVHUV��LQ�WKH�9+'/���GURS�GRZQ�ER[��VHOHFW�VWGBORJLF��DV�
WKH�VLJQDO�W\SH�

���&OLFN�2.�WR�FORVH�WKH�6LJQDO�3URSHUWLHV�GLDORJ���<RX�FDQ�OHIW�FOLFN�DQ\ZKHUH�LQ�WKH�GUDZLQJ�HQYLURQPHQW�WR�
XQ�KLJKOLJKW�WKH�VLJQDOV��

6HWWLQJ�W\SH��GLUHFWLRQ�DQG�YHFWRU�VL]H�IRU�LQGLYLGXDO�VLJQDOV�

7KH�SURSHUW\�VHWWLQJV�IRU�$%86�ZLOO�PDWFK�WKRVH�LQ�WKH�ILJXUH�EHORZ��<RX�FDQ�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�IRU�
$%86�WR�YHULI\�WKLV�E\�GRXEOH�FOLFNLQJ�WKH�VLJQDO�QDPH�LQ�WKH�6LJQDO�ZLQGRZ�

7LS��<RX�FDQ�FOLFN�WKH�1H[W�EXWWRQ�WR�JR�WR�WKH�QH[W�VLJQDO�RQ�WKH�WLPLQJ�GLDJUDP�LI�\RX�KDYH�WKH�
6LJQDO�3URSHUWLHV�GLDORJ�RSHQ�

���'RXEOH�FOLFN�WKH�VLJQDO�QDPH�'%86��7KLV�ZLOO�EULQJ�XS�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ZLWK�'%86�LQ�WKH�1DPH�
ER[�DW�WKH�WRS�RI�WKH�GLDORJ�



�����$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO
���6HW�WKH�SURSHUWLHV�IRU�'%86��FKHFN�WKH�([SRUW�6LJQDO�
FKHFN�ER[��DQG�VHOHFW�WKH�GLUHFWLRQ�DV�LQRXW��$�GLUHF�
WLRQ�RI�LQRXW�PHDQV�WKDW�'%86�LV�D�EL�GLUHFWLRQDO�VLJ�
QDO��6RPHWLPHV�WKH�WHVW�EHQFK�ZLOO�EH�GULYLQJ�WKLV�
VLJQDO��RWKHU�WLPHV�WKH�PRGHO�XQGHU�WHVW�ZLOO�EH�GULY�
LQJ�WKLV�EXV��/DWHU�LQ�WKLV�WXWRULDO�ZH�ZLOO�VSHFLI\�
ZKLFK�VHFWLRQV�DUH�GULYHQ�E\�WKH�WHVW�EHQFK�DQG�ZKLFK�
DUH�QRW�

���6HOHFW�WKH�9+'/�W\SH�DV�VWGBORJLF�RU�WKH�9HULORJ�W\SH�DV�ZLUH��GHSHQGLQJ�RQ�ZKLFK�ODQJXDJH�\RX�DUH�ZRUNLQJ�
ZLWK��6HW�WKH�YHFWRU�VL]H�RI�WKH�EXV�WR���ELWV��(QWHU���LQWR�WKH�%XV�06%�HGLW�ER[��DQG���LQWR�WKH�/6%�HGLW�ER[�

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

5HPHPEHU�\RX�FDQ�VDYH�WKH�WLPLQJ�GLDJUDP�DW�DQ\�SRLQW�DQG�WKH�FRGH�LQ�WKH�WEUHDG�HGLWRU�ZLQGRZ�ZLOO�EH�
DXWRPDWLFDOO\�XSGDWHG��$W�WKLV�SRLQW��LW�ZLOO�KDYH�WKH�SRUW�GHILQLWLRQV�JHQHUDWHG�DW�WKH�WRS�RI�WKH�FRGH�

����&OHDULQJ�WKH�'ULYHQ�IODJ�IRU�LQSXW�WUDQVLWLRQV�RI�DQ�LQRXW��EL�GLUHFWLRQDO��VLJQDO

%HFDXVH�WKH�VLJQDO�'%86�KDV�D�GLUHFWLRQ�RI�LQRXW��ZH�PXVW�GLIIHUHQWLDWH�EHWZHHQ�LQSXW�VHJPHQWV�DQG�RXWSXW�VHJPHQWV��
%\�GHIDXOW�DOO�VLJQDO�VHJPHQWV�KDYH�D�GLUHFWLRQ�RI�RXWSXW�DQG�DUH�FRORUHG�EODFN��,QSXW�VHJPHQWV�ZLOO�EH�FRORUHG�EOXH��

7R�VHW�WKH�GLUHFWLRQ�RI�WKH�VHJPHQWV�LQ�'%86�

���'RXEOH�OHIW�FOLFN�RQ�WKH�ILUVW�HGJH�RI�VLJQDO�'%86��ORFDWHG�DW�DERXW�����QV���7KLV�ZLOO�RSHQ�WKH�(GJH�3URSHUWLHV�
GLDORJ��3RVLWLRQ�WKH�GLDORJ�VR�WKDW�\RX�FDQ�VHH�ERWK�WKH�'%86�VLJQDO�DQG�WKH�GLDORJ�DW�WKH�VDPH�WLPH�

1RWLFH�WKDW�WKH�'ULYHQ��([SRUW�WR�+'/��FKHFN�ER[�LV�FKHFNHG�� ��7KLV�PHDQV�WKDW�
WKH�VLJQDO�VHJPHQW�WR�WKH�OHIW�RI�WKH�VHOHFWHG�HGJH�LV�DQ�RXWSXW�DQG�LV�FRORUHG�EODFN��:H�ZDQW�WKLV�VHJPHQW�WR�
EH�H[SRUWHG�DV�D�VLJQDO�DVVLJQPHQW��VR�OHDYH�LW�FKHFNHG�

���&OLFN�WKH�1H[W�EXWWRQ�WR�PRYH�WR�WKH�QH[W�HGJH�RQ�'%86��ZKLFK�LV�DW�DERXW�����QV���1RWLFH�WKDW�WKH�*UHHQ�VH�
OHFWLRQ�EDU�PRYHG�WR�WKH�HGJH�RQ�WKH�ULJKW�VLGH�RI�WKH�YDOLG�VHJPHQW�

���8QFKHFN�WKH�'ULYHQ��([SRUW�WR�+'/��FKHFN�ER[�� �7KLV�ZLOO�LQGLFDWH�WKDW�WKH�YDOLG�
VHFWLRQ�WR�WKH�OHIW�RI�WKH�VHOHFWHG�HGJH�LV�DQ�LQSXW�VHJPHQW�WKDW�ZLOO�EH�GULYHQ�E\�WKH�PRGHO�XQGHU�WHVW�

���&OLFN�WKH�1H[W�EXWWRQ�WR�PRYH�WR�WKH�ODVW�HGJH�RQ�'%86��DW�DERXW�����QV���1RWLFH�WKDW�WKH�YDOLG�VHFWLRQ�KDV�
WXUQHG�%OXH��DQG�WKDW�WKH�*UHHQ�VHOHFWLRQ�EDU�PRYHG�WR�WKH�ODVW�HGJH�RQ�WKH�VLJQDO�

���0DNH�VXUH�WKDW�WKH�'ULYHQ��([SRUW�WR�+'/��FKHFN�ER[�LV�FKHFNHG�

���&OLFN�2.�WR�FORVH�WKH�GLDORJ��7KH�VHJPHQWV�RI�'%86�VKRXOG�QRZ�EH�FRORUHG�EODFN�EOXH�EODFN�

����$GGLQJ�D�3DUDPHWHUL]HG�6WDWH�9DOXH

1H[W�ZH�ZLOO�DGG�YDULDEOHV�WR�WKH�WLPLQJ�GLDJUDP�VR�WKDW�YDOXHV�IRU�WKH�DGGUHVV�DQG�GDWD�EXVHV�PD\�EH�SDVVHG�LQWR�WKH�
WHVW�EHQFK�WUDQVDFWLRQ��:H�FDOO�WKHVH�YDULDEOHV��3DUDPHWHUL]HG�VWDWH�YDOXHV��EHFDXVH�WKHLU�IXQFWLRQ�DQG�XVH�LQ�WKH�WHVW�
EHQFK�UHVHPEOHV�WKH�ZD\�SDUDPHWHUV�DUH�SDVVHG�LQ�WR�D�&�VXEURXWLQH��,Q�WEUHDG�WLP�ZH�ZLOO�DGG�WZR�YDULDEOHV��RQH�IRU�
WKH�YDOXH�RQ�WKH�DGGUHVV�EXV��DQG�RQH�IRU�WKH�YDOXH�RQ�WKH�GDWD�EXV��/DWHU�ZKHQ�ZH�PRGLI\�WKH�WHPSODWH�ILOH�ZH�ZLOO�
SDVV�YDOXHV�LQWR�WKHVH�YDULDEOHV��

$GG�WKH�DGGUHVV�DQG�GDWD�VWDWH�YDULDEOHV�WR�WKH�GLDJUDP�

���/HIW�FOLFN�RQ�WKH�YDOLG�VHJPHQW�LQ�WKH�FHQWHU�RI�WKH�$%86�VLJQDO�WR�VHOHFW�WKH�VHJPHQW��7KH�VHOHFWHG�VHJPHQW�KDV�
D�JUHHQ�ER[�GUDZQ�DURXQG�LW�

���&OLFN�RQ�WKH�+(;�EXWWRQ� �RQ�WKH�EXWWRQ�EDU��7KLV�RSHQV�WKH�(GLW�%XV�GLDORJ�



$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO�����
���7\SH���DGGU�LQWR�WKH�9LUWXDO�HGLW�ER[��7KH������LQ�IURQW�RI�WKH�YDUL�
DEOH�QDPH�LQGLFDWHV�WKDW�WKLV�LV�D�SDUDPHWHUL]HG�VWDWH�YDULDEOH���1RWH��
/HDYH�WKH�GLDORJ�RSHQ�LQ�WKLV�VWHS��

1RWH��,I�WKH������LV�PLVVLQJ��7HVW%HQFKHU�3UR�ZLOO�DVVXPH�WKDW�WKLV�LV�
WKH�YDOXH�RI�WKH�DGGUHVV�UDWKHU�WKDQ�D�YDULDEOH�WKDW�ZLOO�DVVXPH�D�YDOXH�
DW�D�ODWHU�WLPH�

���'RXEOH�FOLFN�RQ�WKH�EOXH�YDOLG�VHJPHQW�LQ�WKH�FHQWHU�RI�'%86�WR�
PRYH�WKH�IRFXV�RI�WKH�(GLW�%XV�6WDWH�GLDORJ�WR�WKH�QHZ�VHJPHQW�

���(QWHU���GDWD�9LUWXDO�HGLW�ER[��WKHQ�FOLFN�2.�WR�FORVH�WKH�GLDORJ�

���6HOHFW�WKH�)LOH�!�6DYH�7LPLQJ�'LDJUDP�PHQX�RSWLRQ�WR�VDYH�WKH�GLDJUDP��1R�
WLFH�WKDW�WKH�FRGH�LQ�WKH�WEUHDG�Y��RU�WEUHDG�YKG��HGLWRU�ZLQGRZ�KDV�EHHQ�XSGDW�
HG�

1RWH��7KLV�VHJPHQW�RI�9HULORJ�FRGH�IURP�WKH�WEUHDG�Y�VKRZV�WKDW�'%86�LV�WULVWDW�
HG�]�ZKHQ�HQWHULQJ�WKH�EOXH�VHFWLRQ�RI�WKH�GLDJUDP��EHJLQQLQJ�DW�����QV��HYHQ�WKRXJK�WKH�YDULDEOH���GDWD�KDV�EHHQ�
DVVLJQHG�WR�WKLV�VHJPHQW��7KLV�VLJQDO�ZLOO�QRW�EH�GULYHQ�E\�WKLV�GLDJUDP����GDWD�ZLOO�EH�XVHG�WR�FDSWXUH�WKH�YDOXH�RI�WKH�
YDOLG�VHJPHQW��/DWHU��ZH�ZLOO�XVH�WKLV�YDOXH�LQ�D�VDPSOH��6LQFH�$%86�LV�DQ�RXWSXW�VLJQDO����DGGU�LV�WKH�YDOXH�WKDW�ZLOO�
EH�GULYHQ�E\�WKH�EXV�

�������������������$EVROXWH7LPH����

$%86� �DGGU�

'%86BGULYHU� ��
E]]]]]]]]�

1RWH��9+'/�XVHUV�ZLOO�EH�DEOH�WR�ILQG�VLPLODU�FRGH�LQ�WKH�WEUHDG�YKG�ILOH�

:H�ZLOO�ZRUN�PRUH�ZLWK�WKH�YDULDEOHV�ZKHQ�ZH�PRGLI\�WKH�WHPSODWH�ILOH�

����$GGLQJ�D�6DPSOH�3DUDPHWHU

1H[W�ZH�ZLOO�DGG�D�6DPSOH�SDUDPHWHU�WR�WKH�WLPLQJ�GLDJUDP��$�6DPSOH�SDUDPHWHU�JHQHUDWHV�VHOI�WHVWLQJ��WHVW�EHQFK�
FRGH�

7R�DGG�D�VDPSOH�

���/HIW�FOLFN�RQ�WKH�6DPSOH�EXWWRQ� �RQ�WKH�EXWWRQ�EDU��7KLV�PDNHV�WKH�ULJKW�PRXVH�
EXWWRQ�DGG�VDPSOH�SDUDPHWHUV�

���/HIW�FOLFN�RQ�WKH�ILUVW�IDOOLQJ�HGJH�RI�VLJQDO�&6%��DW�DERXW�����QV��WR�VHOHFW�WKH�HGJH�

���5LJKW�FOLFN�LQVLGH�WKH�EOXH�YDOLG�VHJPHQW�RQ�'%86��7KLV�DGGV�D�VDPSOH�SDUDPHWHU�

1H[W�ZH�ZLOO�GHWHUPLQH�WKH�W\SH�RI�FRGH�WKDW�6$03/(��ZLOO�JHQHUDWH�

���'RXEOH�OHIW�FOLFN�RQ�WKH�6$03/(��QDPH�LQ�WKH�GUDZLQJ�ZLQGRZ��7KLV�ZLOO�RSHQ�WKH�
6DPSOH�3URSHUWLHV�GLDORJ�

���&OLFN�WKH�+'/�&RGH�EXWWRQ �LQ�WKH�ERWWRP�OHIW�KDQG�FRUQHU�RI�WKH�GLDORJ�WR�RSHQ�WKH�+'/�&RGH�
*HQHUDWLRQ�GLDORJ��6DPSOHV�JHQHUDWH�LI�WKHQ�HOVH�FRGH�LQ�D�WHVW�EHQFK�



�����$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO
���6HOHFW�6DPSOH�VWDWH�GRHVQ¶W�PDWFK�IRU�WKH�,)�FRQGLWLRQ��7KLV�PHDQV�WKH�WHVW�EHQFK�ZLOO�FRPSDUH�WKH�DFWXDO�
YDOXH�RQ�WKH�GDWD�EXV�ZLWK�WKH�YDOXH�LQ���GDWD�DW�WKH�VDPSOH�WLPH�GXULQJ�VLPXODWLRQ�

���6HOHFW�/RJ�DQG�DVVHUW�ZDUQLQJ�IRU�WKH�7+(1�DFWLRQ��7KLV�PHDQV�WKDW�LI�WKH�YDOXHV�GRQ¶W�PDWFK��D�ZDUQLQJ�ZLOO�
EH�ZULWWHQ�WR�WKH�WHVWEHQFKHU�ORJ�ILOH�DQG�D�ZDUQLQJ�ZLOO�EH�DVVHUWHG�

���6HOHFW�'R�QRWKLQJ�IRU�WKH�(/6(�DFWLRQ��,I�WKH�YDOXH�RQ�WKH�GDWD�EXV�PDWFKHV�WKH�YDOXH�RI���GDWD��WKHQ�WKH�FLUFXLW�
LV�ZRUNLQJ�SURSHUO\�DQG�ZH�GR�QRW�ZLVK�WR�WDNH�DQ\�DFWLRQ�

���&OLFN�WKH�2.�EXWWRQ�WR�FORVH�WKH�+'/�&RGH�*HQHUDWLRQ�GLDORJ��&OLFN�2.�WR�FORVH�WKH�6DPSOH�3URSHUWLHV�GLDORJ�
DV�ZHOO�

���6DYH�WKH�WLPLQJ�GLDJUDP�DQG�ORRN�IRU�WKH�FRGH�WKDW�ZDV�JHQHUDWHG�IRU�6DPSOH��LQ�WKH�WEUHDG�Y��RU�WEUHDG�YKG��
HGLWRU�ZLQGRZ�

7KH�9HULORJ�FRGH�IRU�6DPSOH��ZLOO�ORRN�OLNH�WKLV�

6$03/(�� �'%86�

6$03/(�B)ODJ� ����'%86�   �GDWD��

LI��6$03/(�B)ODJ�

���EHJLQ

����IGLVSOD\�WHVWEHQFK�ORJILOH��7HVW%HQFKHU!�,Q��P�DW��W��2Q�'%86�

�����������H[SHFWHG���E��GHWHFWHG���E���WLPH�GDWD��6$03/(���

����GLVSOD\��7HVW%HQFKHU!�,Q��P�DW��W��2Q�'%86��

�����������H[SHFWHG���E��GHWHFWHG���E���WLPH�GDWD�6$03/(���

���HQG

7KH�9+'/�FRGH�IRU�6DPSOH��ZLOO�ORRN�OLNH�WKLV�

6$03/(��� �'%86�

6$03/(�B)ODJ�� �QRW��'%86� �GDWD��

LI��QRW��'%86� �GDWD���WKHQ

��WE/RJ��2Q�'%86��H[SHFWHG���	WR6WULQJ��GDWD���	���GHWHFWHG���

���������	WR6WULQJ�'%86���:$51,1*��



$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO�����
��DVVHUW�)$/6(

��UHSRUW��2Q�'%86��H[SHFWHG���	WR6WULQJ��GDWD���	���GHWHFWHG���

��	WR6WULQJ�'%86�

��VHYHULW\�:$51,1*�

HQG�LI�

1RWH��7KH�IRUPDWWLQJ�IRU�WKHVH�VDPSOH�FRGHV�PD\�YDU\�DFFRUGLQJ�WR�\RXU�YHUVLRQ�RI�7HVW%HQFKHU�

����$GGLQJ�DQ�(QG�'LDJUDP�0DUNHU

1RZ�ZH�ZLOO�DGG�DQ�(QG�'LDJUDP�0DUNHU�WR�WEUHDG�WLP�WR�LQGLFDWH�H[DFWO\�ZKHUH�WKH�WLPLQJ�GLDJUDP�HQGV�

7R�DGG�WKH�(QG�'LDJUDP�0DUNHU�

���/HIW�FOLFN�RQ�WKH�0DUNHU�EXWWRQ� �RQ�WKH�EXWWRQ�EDU�

���5LJKW�FOLFN�QHDU�WKH�WLPH�����QV��7KLV�GUDZV�D�PDUNHU�OLQH�

���2SHQ�WKH�(GLW�7LPH�0DUNHU�GLDORJ�E\�GRXEOH�FOLFNLQJ�RQ�WKH�PDUNHU�OLQH�

���6HOHFW�D�0DUNHU�7\SH�RI�(QG�'LDJUDP�IURP�WKH�GURS�GRZQ�OLVW�ER[��
7KLV�GHVLJQDWHV�WKLV�PDUNHU�DV�WKH�HQG�RI�WKH�WLPLQJ�GLDJUDP�

���&KHFN�WKH�$WWDFK�WR�WLPH�UDGLR�EXWWRQ�DQG�HQWHU�����LQWR�WKH�HGLW�ER[�
QH[W�WR�WKH�UDGLR�EXWWRQ��7KLV�PHDQV�WKDW�WKH�PDUNHU�ZLOO�EH�DWWDFKHG�
WR�WKH�DEVROXWH�WLPH����QV�

���&OLFN�2.�WR�FORVH�WKH�GLDORJ�

���6DYH�WKH�WLPLQJ�GLDJUDP�E\�VHOHFWLQJ�WKH�)LOH�!�6DYH�7LPLQJ�'LDJUDP�
PHQX�RSWLRQ�

$W�WKLV�SRLQW�LQ�WKH�WXWRULDO�\RXU�WEUHDG�WLP�VKRXOG�ORRN�H[DFWO\�OLNH�WKH�ILJXUH�EHORZ�

��&UHDWLQJ�DQG�0RGLI\LQJ�D�7HPSODWH�)LOH

,Q�WKLV�VHFWLRQ�ZH�ZLOO�FRS\�DQG�PRGLI\�WKH�WRS�OHYHO�WHPSODWH�ILOH�WKDW�ZLOO�EH�XVHG�WR�JHQHUDWH�WKH�WHVW�EHQFK��7KH�
WHPSODWH�ILOH�KDV�DOO�RI�WKH�FRGH�WKDW�7HVW%HQFKHU�QHHGV�WR�JHQHUDWH�D�WHVW�EHQFK�H[FHSW�WKH�LQIRUPDWLRQ�VSHFLILF�WR�\RXU�
PRGHO��:H�ZLOO�PRGLI\�WKH�WHPSODWH�ILOH�VR�WKDW�LW�LQFOXGHV�WKH�087�LQVWDQWLDWLRQ�DQG�WKH�$SSO\�VWDWHPHQWV�WKDW�ZLOO�
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���&OLFN�WKH�\HOORZ�EXLOG�EXWWRQ�� ��7KLV�ZLOO�EXLOG�WKH�087�

7KH�GLDORJ�VKRZQ�WR�WKH�ULJKW�ZLOO�RSHQ��LW�LV�DVNLQJ�LI�\RX�ZDQW�
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IRU�WKH�WLPLQJ�GLDJUDPV�

���6HOHFW�,QVWDQWLDWH�LQ�7%HQFK�IURP�WKH�SRS�XS�PHQX��1RWLFH�WKDW�
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������,QVWDQWLDWH�0RGHOV�8QGHU�7HVW�DIWHU�WKLV�FRPPHQW�EORFN�
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$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO�����
���6DYH�\RXU�WHPSODWH�ILOH�E\�ULJKW�FOLFNLQJ�LQ�WKH�WHPSODWH�ILOH�HGLWRU�ZLQGRZ�DQG�VHOHFWLQJ�6DYH�IURP�WKH�SRS�XS�
PHQX�

<RX�DUH�QRZ�UHDG\�WR�JHQHUDWH�\RXU�WHVW�EHQFK�

��*HQHUDWH�DQG�([DPLQH�WKH�7HVW�%HQFK

$W�WKLV�SRLQW�ZH�KDYH�FUHDWHG�DOO�WKH�WLPLQJ�GLDJUDPV�DQG�HGLWHG�D�WHPSODWH�ILOH�WKDW�GHVFULEHV�WKH�VHTXHQFLQJ�RI�WKH�
GLDJUDPV�LQ�WKH�WHVW�EHQFK��7R�JHQHUDWH�WKH�WHVW�EHQFK�

���6HOHFW�WKH�([SRUW�!�*HQHUDWH�7HVW�%HQFK����PHQX�RSWLRQ��7KLV�ZLOO�XVH�WKH�WHPSODWH�ILOH�WR�JHQHUDWH�WKH�FRGH�
IRU�WKH�WHVW�EHQFK�

1RWH��,I�\RX�DUH�ZRUNLQJ�LQ�9HULORJ��\RX�ZLOO�EH�SURPSWHG�WR�VDYH�WKH�FXUUHQW�GLDJUDP��ZKLFK�LV�XQWLWOHG�WLP��
<RX�FDQ�VDYH�LW�WR�WEWXWRULDO��WLP�VR�WKDW�LW�FDQ�EH�XVHG�WR�KROG�VLJQDOV�IURP�WKH�WHVWEHQFK�ODWHU�LQ�WKH�WXWRULDO�

1RWLFH�WKDW�WKH�WHPSODWH�HGLWRU�ZLQGRZ�ZDV�XSGDWHG�ZKHQ�WKH�WHVW�EHQFK�ZDV�JHQHUDWHG��7KH�ILOH�QRZ�FRQWDLQV�WKH�WHVW�
EHQFK�+'/�FRGH��<RX�FDQ�VFUROO�WKURXJK�WKLV�FRGH�WR�H[DPLQH�HDFK�VHFWLRQ�RI�WKH�WHVW�EHQFK�DV�LW�LV�GLVFXVVHG��7KH�
WRS�OHYHO�WHVW�EHQFK�LV�FRPSULVHG�RI�WZR�PRGXOHV��WKH�WHVW�EHQFK�DQG�WKH�WHVW�EHQFK�GULYHU��7KHVH�PRGXOHV�ZLOO�EH�GLV�
FXVVHG�LQ�WKH�QH[W�IHZ�VHFWLRQV�

����7KH�7HVW�%HQFK�0RGXOH
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����(YHQW�'ULYHQ�7UDQVDFWLRQV

(DFK�RI�WKH�WLPLQJ�WUDQVDFWLRQV�LQ�WKH�WHVW�EHQFK��DV�ZHOO�DV�WKH�WHVW�EHQFK�LWVHOI��DUH�DVVLJQHG�WZR�FRQWURO�VLJQDOV�FDOOHG�
WEBWULJJHU�DQG�WEBVWDWXV��7KH\�DUH�XVHG�WR�SURYLGH�WKH�HYHQW�GULYHQ�DVSHFW�RI�WKH�WHVW�EHQFK��7KH�W\SH�RI�HYHQW�WKDW�
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WHVW�EHQFK��FRQWDLQ�SURFHVVHV�WKDW�ZDLW�IRU�WKHVH�VLJQDOV�WR�EH�WULJJHUHG��DSSO\�WKH�DSSURSULDWH�VWLPXOXV��DQG�WKHQ�ZDLW�
IRU�WKHP�WR�EH�WULJJHUHG�DJDLQ��:LWKLQ�HDFK�WLPLQJ�GLDJUDP�HDFK�FORFNHG�VHTXHQFH�KDV�D�VWDWXV�YDULDEOH�WKDW�LV�XVHG�LQ�



�����$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO
PXFK�WKH�VDPH�ZD\��2QFH�WKH�WULJJHU�IRU�WKH�WUDQVDFWLRQ�LV�ILUHG��WKH�VWDWXVHV�DUH�VHW�DQG�WKH�VHTXHQFH�H[HFXWLRQ�EHJLQV��
2QFH�DOO�RI�WKH�VHTXHQFHV�KDYH�FRPSOHWHG�H[HFXWLRQ��WKH�LQWHUQDO�GLDJUDP�VWDWXV�LV�VHW�WR�WKH�'21(�VWDWH��DQG�DOO�VH�
TXHQFH�ZDLW�IRU�WKH�WULJJHU�WR�ILUH�DJDLQ�

��6LPXODWLQJ�WKH�7HVW�%HQFK

,Q�WKLV�VHFWLRQ�ZH�ZLOO�UHYLHZ�WKH�QHFHVVDU\�ILOHV�IRU�WHVW�EHQFK�VLPXODWLRQ�DQG�H[DPLQH�WKH�JHQHUDWHG�WHVW�EHQFK��$QG�
GHVFULEH�WKH�SURFHVVHV�QHFHVVDU\�WR�VLPXODWH�WKH�WHVWEHQFK�

7KHVH�ILOHV�DUH�UHTXLUHG�IRU�WHVW�EHQFK�VLPXODWLRQ�

���7KH�+'/�ILOHV�IRU�WKH�087��\RXU�RULJLQDO�PRGHO�FRGH���)RU�WKLV�WXWRULDO�HLWKHU�WEVUDP�Y�RU�WEVUDP�YKG�LV�WKH�
087�ILOH�

���2QH�+'/�FRGH�ILOH�IRU�HDFK�WLPLQJ�WUDQVDFWLRQ��7KHVH�ILOHV�DUH�QDPHG�DIWHU�WKH�WLPLQJ�GLDJUDP�QDPHV��)RU�WKLV�
WXWRULDO�\RX�ZLOO�KDYH�HLWKHU�WEUHDG�Y�DQG�WEZULWH�Y��RU�WEUHDG�YKG�DQG�WEZULWH�YKG�GHSHQGLQJ�RQ�ODQJXDJH�

���2QH�WRS�OHYHO�+'/�WHVW�EHQFK�ILOH��WKLV�LV�WKH�H[SDQGHG�WHPSODWH�ILOH���)RU�WKLV�WXWRULDO�LW�LV�QDPHG�WEHQFK��Y�
RU�WEHQFK��YKG�

���)RU�9+'/��WKHUH�DUH�WZR�DGGLWLRQDO�SDFNDJH�ILOHV�\RX�PXVW�LQFOXGH�LQ�\RXU�ZRUN�GLUHFWRU\��V\QFDG�YKG�ZKLFK�
FRQWDLQV�JHQHULF�W\SHV�DQG�WDVNV�XVHG�E\�7HVW%HQFKHU�DQG�D�SURMHFW�VSHFLILF�SDFNDJH�ILOH�FDOOHG�
WEBVUDPWHVWBWDVNV�YKG��ZKHUH�VUDPWHVW�LV�WKH�QDPH�RI�WKH�SURMHFW�

7HVW%HQFKHU�3UR�KDV�D�9HULORJ�VLPXODWRU�EXLOW�LQ��,I�\RX�ZLVK�WR�XVH�WKLV�VLPXODWRU��XVH�WKH�LQVWUXFWLRQV�LQ�VHFWLRQ������
,I�\RX�DUH�ZRUNLQJ�ZLWK�9+'/�RU�ZLVK�WR�XVH�D�GLIIHUHQW�9HULORJ�VLPXODWRU��IROORZ�WKH�LQVWUXFWLRQV�LQ�VHFWLRQ�����

����6LPXODWLQJ�WKH�3URMHFW�ZLWK�7HVW%HQFKHU
V�%XLOW�LQ�9HULORJ�6LPXODWRU

6LQFH�7HVW%HQFKHU�3UR�FRQWDLQV�D�IXOO�9HULORJ�VLPXODWRU�ZH�ZLOO�TXLFNO\�UXQ�WKH�9HULORJ�VLPXODWLRQ�

���&OLFN�WKH�\HOORZ� �WHVW�EHQFK�FRPSLOH�EXWWRQ��7KLV�ZLOO�FDXVH�VHYHUDO�VLJQDOV�WR�EH�DGGHG�WR�WKH�WLPLQJ�GLD�
JUDP��7KHVH�VLJQDOV�FDQ�EH�XVHG�WR�PRQLWRU�YDULRXV�SRUWLRQV�RI�WKH�WHVW�EHQFK�

1RWH��([DPLQH�WKH�VLJQDO�QDPHV�RI�WKH�WHVW�EHQFK�VLJQDOV�LQ�WEWXWRULDO��WLP��7KH�VLJQDO�QDPHV�DUH�JHQHUDWHG�
EDVHG�XSRQ�WKH�OHYHO�ZLWKLQ�WKH�WHVW�EHQFK�WKDW�WKH\�DUH�PRQLWRULQJ��)RU�LQVWDQFH��WHVW�
EHQFK�7EUHDGBWEBVWDWXV>���@�UHSUHVHQWV�WKH�GLDJUDP�VWDWXV�VLJQDO�IRU�7EUHDG��7KLV�LV�ZKDW�WKH�WHVW�
EHQFK�
VHHV
�IURP�LW
V�VLGH�RI�WKH�SRUW��,I�ZH�ZHUH�ZDWFKLQJ�IURP�WKH�7EUHDG�VLGH�RI�WKH�SRUW��WKH�VLJQDO�QDPH�
ZRXOG�EH�WHVWEHQFK�7EUHDG�WEBVWDWXV>���@��7KH�WRS�OHYHO�VLJQDOV�WKDW�ZH�DUH�WKH�PRVW�LQWHUHVWHG�LQ�
DUH�WHVWEHQFK�&%6��WHVWEHQFK�:5%��WHVWEHQFK�$%86>���@��DQG�WHVWEHQFK�'%86>���@�

���&OLFN�RQ�WKH�JUHHQ� �VLPXODWLRQ�UXQ�EXWWRQ�WR�VLPXODWH�WKH�SURMHFW�

9LHZ�WKH�VLPXODWLRQ�ZDYHIRUPV��DQG�QRWLFH�WKH�IROORZLQJ�FKDLQ�RI�HYHQWV�

���7KH�WEZULWH�GLDJUDP�LV�H[HFXWHG���ZULWLQJ�GDWD�WR�WKH�65$0�

���7KH�WEUHDG�GLDJUDP�LV�H[HFXWHG�WZLFH���WKH�ILUVW�WLPH�UHDGLQJ�WKH�H[SHFWHG�YDOXH�IURP�WKH�65$0��DQG�VHFRQG�
WLPH�UHDGLQJ�DQ�XQH[SHFWHG�YDOXH�

���7KH�XQH[SHFWHG�YDOXH�GXULQJ�WKH�VHFRQG�H[HFXWLRQ�RI�WEUHDG�FDXVHV�D�ZDUQLQJ�WR�EH�DVVHUWHG�DQG�DOVR�ZULWHV�D�
ZDUQLQJ�PHVVDJH�WR�WKH�ORJ�ILOH�YHULORJ�ORJ�



$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO�����
����6LPXODWLQJ�WKH�3URMHFW�8VLQJ�D�7KLUG�3DUW\�6LPXODWRU

6LPXODWLQJ�XVLQJ�WKH�0RGHO6LP�,QWHJUDWLRQ�)HDWXUH�

,I�\RX�DUH�XVLQJ�WKH�0RGHO6LP�LQWHJUDWLRQ�IHDWXUH��FOLFN�WKH�\HOORZ�WE�EXWWRQ� �WR�DXWRODXQFK�0RGHO6LP�DQG�EXLOG�
WKH�3URMHFW�OLEUDULHV��6HH�6HFWLRQ�����RI�WKH�7HVW%HQFKHU�PDQXDO��RU�RQ�OLQH�KHOS��IRU�PRUH�LQIRUPDWLRQ�DERXW�0RGHO�
6LP�LQWHJUDWLRQ�

6LPXODWLQJ�ZLWK�2WKHU�7KLUG�3DUW\�6LPXODWRUV�

7R�VLPXODWH�D�9+'/�WHVW�EHQFK��\RX�ZLOO�QHHG�D�WRWDO�RI�VHYHQ�ILOHV�LQ�WKH�SURMHFW�GLUHFWRU\��ZDYHOLE�YKG��V\QFDG�YKG��
WEBVUDPWHVWBWDVNV�YKG��WEUHDG�YKG��WEZULWH�YKG��WEVUDP�YKG��DQG�WEHQFK��YKG���1RWH��WKH�ILUVW�WZR�ILOHV�ZLOO�EH�
QHHGHG�IRU�DOO�RI�WKH�WHVW�EHQFKHV�\RX�JHQHUDWH�XVLQJ�7HVW%HQFKHU��<RX�PD\�ZDQW�WR�DGG�WKHP�WR�WKH�OLEUDU\�GLUHFWRU\�
RI�\RXU�SUHIHUUHG�9+'/�VLPXODWRU���9HULORJ�XVHUV�ZLOO�QHHG�WKH�IROORZLQJ�ILOHV��V\QFDG�Y��WEUHDG�Y��WEZULWH�Y��WE�
VUDP�Y��DQG�WEHQFK��Y�

,I�\RXU�SUHIHUUHG�9+'/�VLPXODWRU�LV�QRW�DOUHDG\�UXQQLQJ��SOHDVH�ODXQFK�LW�DW�WKLV�WLPH��&UHDWH�D�SURMHFW�LQ�WKH�9+'/�
VLPXODWRU�DQG�DGG�WKH�VHYHQ�ILOHV�OLVWHG�DERYH�WR�WKH�SURMHFW��7KHVH�ILOHV�ZLOO�EH�ORFDWHG�LQ�WKH�([DPSOHV�GLUHFWRU\�

1RWH��LI�\RX�FKRVH�QRW�WR�FUHDWH�D�SURMHFW�GLUHFWRU\�DW�WKH�EHJLQQLQJ�RI�WKLV�WXWRULDO��WKHQ�\RX�ZLOO�QHHG�WR�FRS\�
WKHVH�ILOHV�LQWR�D�SURMHFW�GLUHFWRU\�WKDW�\RXU�VLPXODWRU�FDQ�XVH�DW�WKLV�WLPH��7KH�ILUVW�WZR�ILOHV�OLVWHG�ZLOO�EH�
ORFDWHG�LQ�WKH�LQVWDOODWLRQ�GLUHFWRU\�RI�7HVW%HQFKHU��ZKLOH�WKH�RWKHU�ILYH�DUH�ORFDWHG�LQ�WKH�([DPSOHV�GLUHFWRU\�
RI�WKH�7HVW%HQFKHU�LQVWDOODWLRQ�GLUHFWRU\�

<RX�ZLOO�ZDQW�WR�EH�DEOH�WR�YLHZ�WKH�RXWSXW�RI�WKH�VLPXODWLRQ��,I�\RXU�VLPXODWRU�ZLOO�DXWRPDWLFDOO\�FUHDWH�D�ILOH�IRU�WKLV�
SXUSRVH��VLPXODWH�WKH�SURMHFW�DQG�DOORZ�WKH�ILOH�WR�EH�FUHDWHG��,I�QRW��WKHQ�FUHDWH�D�ZDYHIRUP�ILOH�DQG�DGG�WKH�VLJQDOV�
IURP�WKH�WRS�OHYHO�WHVWEHQFK�WR�WKH�ILOH��6LPXODWH�WKH�SURMHFW�

7KH�VWDWXV�VLJQDOV�VKRZ�WKH�H[HFXWLRQ�VWDWH�RI�HDFK�GLDJUDP�DQG�DUH�XVHIXO�IRU�GHEXJJLQJ�\RXU�WHVW�EHQFK��7KH�GHIDXOW�
LQLWLDOL]DWLRQ�IRU�HDFK�VWDWXV�VLJQDO�ZLOO�EH�$%257��(DFK�VWDWXV�VLJQDO�ZLOO�WKHQ�LQLWLDOL]H�WR�'21(�SULRU�WR�WULJJHULQJ��
:KHQ�D�GLDJUDP�EHJLQV�H[HFXWLQJ�WKH�VWDWXV�VLJQDO�ZLOO�EH�VHW�WR�21&(�DQG�ZKHQ�WKH�GLDJUDP�ILQLVKHV�H[HFXWLQJ�WKH�
VWDWXV�VLJQDO�ZLOO�EH�VHW�WR�'21(��7KH�VWDWXV�IODJ�IRU�D�GLDJUDP�DSSOLHG�ZLWK�D�UXQ�PRGH�RI�/223,1*�ZLOO�EH�VHW�WR�
/223,1*�ZKHQ�LW�H[HFXWHV�LQVWHDG�RI�21&(�WR�LQGLFDWH�WKDW�WKH�GLDJUDP�ZLOO�UH�H[HFXWH�ZKHQHYHU�LW�UHDFKHV�LWV�HQG�
SRLQW��7KH�$SSO\�IXQFWLRQV�WKDW�DUH�JHQHUDWHG�IRU�HDFK�WUDQVDFWLRQ�LQGLFDWH�ZKLFK�UXQ0RGH�DQG�ZDLW0RGH�DUH�EHLQJ�
XVHG���6HH�WKH�7HVW%HQFKHU�PDQXDO�IRU�PRUH�LQIRUPDWLRQ�DERXW�WKHVH�WZR�PRGHV��

9LHZ�WKH�VLPXODWLRQ�ZDYHIRUPV��DQG�QRWLFH�WKH�IROORZLQJ�FKDLQ�RI�HYHQWV�

���7KH�WEZULWH�GLDJUDP�LV�H[HFXWHG���ZULWLQJ�GDWD�WR�WKH�65$0�

���7KH�WEUHDG�GLDJUDP�LV�H[HFXWHG�WZLFH���WKH�ILUVW�WLPH�UHDGLQJ�WKH�H[SHFWHG�YDOXH�IURP�WKH�65$0��DQG�VHFRQG�
WLPH�UHDGLQJ�DQ�XQH[SHFWHG�YDOXH�

���7KH�XQH[SHFWHG�YDOXH�GXULQJ�WKH�VHFRQG�H[HFXWLRQ�RI�WEUHDG�FDXVHV�D�ZDUQLQJ�WR�EH�DVVHUWHG�DQG�DOVR�ZULWHV�D�
ZDUQLQJ�PHVVDJH�WR�WKH�VLPXODWLRQ�ORJ�ILOH�

&RQJUDWXODWLRQV��<RX�KDYH�QRZ�FRPSOHWHG�WKH�LQWURGXFWLRQ�WXWRULDO�IRU�7HVW%HQFKHU�3UR��7KH�QH[W�7HVW%HQFKHU�3UR�
WXWRULDO�GLVFXVVHV�WKH�XVH�RI�D�JOREDO�FORFN��D�VZHHSDEOH�GHOD\�DQG�D�FRQWLQXRXV�VHWXS�FKHFNHU��)RU�PRUH�LQIRUPDWLRQ�
UHJDUGLQJ�WKH�IHDWXUHV�DYDLODEOH�ZLWK�7HVW%HQFKHU��VXFK�DV�DGGLQJ�OLEUDU\�ILOHV�WR�D�GLDJUDP��XVLQJ�PDUNHUV�WR�FUHDWH�
ORRSV�LQ�D�GLDJUDP��DQG�DGYDQFHG�XVHV�IRU�RWKHU�GLDJUDP�FRPSRQHQWV��SOHDVH�VHH�WKH�RQOLQH�PDQXDO�IRU�7HVW%HQFKHU��
DYDLODEOH�WKURXJK�WKH�+HOS�!�7HVW%HQFK�*HQHUDWLRQ�+HOS�PHQX�RSWLRQ�

$GGLWLRQDO�H[DPSOH�ILOHV�FDQ�EH�IRXQG�LQ�WKH�([DPSOHV�VXEGLUHFWRU\�RI�WKH�LQVWDOODWLRQ�GLUHFWRU\��0DQ\�RI�WKHVH�ILOHV�
FRQWDLQ�WH[W�LQ�WKH�WLPLQJ�GLDJUDP�WKDW�VSHFLILHV�ZKDW�WKH�WLPLQJ�GLDJUDP�GHPRQVWUDWHV��,Q�DGGLWLRQ��WKHUH�LV�D�UH�
DGPH�W[W�ILOH�LQ�WKH�([DPSOHV�GLUHFWRU\�WKDW�VSHFLILHV�WKH�FRQWHQWV�RI�HDFK�VXEGLUHFWRU\�RI�WKH�([DPSOHV�!�9+'/�DQG�
([DPSOHV�!�9HULORJ�GLUHFWRULHV��



�����$SSHQGL[�$��7HVW%HQFKHU�3UR�%DVLF�7XWRULDO



$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO������
7KLV�WXWRULDO�ZLOO�JHQHUDWH�D�WHVW�EHQFK�WKDW�F\FOHV�WKURXJK�UHDG�ZULWH�WUDQVDFWLRQV�RQ�DQ�65$0�PRGHO��,W�ZLOO�VZHHS�
DQ�LQSXW�HGJH�WR�WKH�65$0�PRGHO�XQWLO�D�VHWXS�IDLOXUH�LV�JHQHUDWHG��7KH�65$0�PRGHO�LV�WKH�VDPH�PRGHO�WKDW�ZDV�XVHG�
LQ�WKH�7HVW%HQFKHU�%DVLF�7XWRULDO��

7KLV�WXWRULDO�ZLOO�GHPRQVWUDWH�VHYHUDO�DGYDQFHG�FDSDELOLWLHV�RI�7HVW%HQFKHU�

���&UHDWH�D�JOREDO�FORFN�IRU�D�WHVW�EHQFK�XVLQJ�D�FRQFXUUHQW�DSSO\�FDOO�

���*HQHUDWH�VWLPXOXV�YHFWRUV�DV�D�IXQFWLRQ�RI�D�FORFNLQJ�VLJQDO�

���8VH�GHOD\V�WR�FRQWURO�WKH�WLPLQJ�RI�DQ�HGJH�WUDQVLWLRQ��PDNLQJ�DQ�HGJH�WUDQVLWLRQ�UHODWLYH�WR�D�ZDYHIRUP�JHQHU�
DWHG�RXWVLGH�D�WUDQVDFWLRQ��

���7KH�XVH�RI�FRQWLQXRXV�VHWXSV�DV�SURWRFRO�FKHFNHUV

���3ODFH�+'/�FRGH�DW�WKH�WRS�OHYHO�WR�FRQWURO�WLPLQJ�WUDQVDFWLRQ�VHTXHQFLQJ�DQG�WR�SDVV�WLPLQJ�YDOXHV�WR�D�WUDQV�
DFWLRQ�DW�VLPXODWLRQ�UXQ�WLPH��7KLV�DOORZV�SURJUDPPDWLF�DQG�UDQGRPL]HG�WLPLQJ�RI�FORFNV�DQG�HGJH�WUDQVL�
WLRQV�

7KLV�WXWRULDO�SLFNV�XS�ZKHUH�WKH�7HVW%HQFKHU�%DVLF�7XWRULDO�OHIW�RII��3OHDVH�QRWH�WKDW�\RX�PXVW�KDYH�D�IXOO�YHUVLRQ�OL�
FHQVH�RU�D����GD\�HYDOXDWLRQ�OLFHQVH�ILOH�WR�SHUIRUP�WKH�DFWLRQV�LQ�WKLV�WXWRULDO��<RX�FDQ�REWDLQ�D�OLFHQVH�ILOH�E\�YLVLWLQJ�
RXU�ZHEVLWH��ZZZ�V\QFDG�FRP�OLFHQVH�KWP��RU�E\�FRQWDFWLQJ�RXU�VDOHV�GHSDUWPHQW�

6FKHPDWLF�RI�FLUFXLW�WKDW�WKH�WXWRULDO�WHVW�EHQFK�ZLOO�H[HUFLVH

7KLV�WXWRULDO�GRHV�QRW�FRYHU�DQ\�RI�7HVW%HQFKHU�3UR¶V�GUDZLQJ�IHDWXUHV�RU�WKH�ODQJXDJH�LQGHSHQGHQW�EXV�IRUPDW��7KHVH�
IHDWXUHV�DUH�FRYHUHG�LQ�WKH�ILUVW�WKUHH�WXWRULDOV��%DVLF�'UDZLQJ�DQG�7LPLQJ�$QDO\VLV��6LPXODWLRQ��:DYHIRUP�*HQ�
HUDWLRQ��DQG�3DUDPHWHUV��DQG�$GYDQFHG�+'/�6WLPXOXV�*HQHUDWLRQ���,I�\RX�DUH�QHZ�WR�6\QDSWL&$'¶V�WLPLQJ�GLD�
JUDP�HGLWLQJ�HQYLURQPHQW�WKHQ�\RX�VKRXOG�GR�WKH�WXWRULDOV�OLVWHG�DERYH�ILUVW��$OVR��WKLV�WXWRULDO�ZLOO�EHJLQ�ZLWK�D�SURMHFW�
WKDW�KDV�DOUHDG\�EHHQ�FUHDWHG��,W�LV�DVVXPHG�WKDW�\RX�DUH�DEOH�WR�FUHDWH�7HVW%HQFKHU�SURMHFWV��,I�\RX�DUH�QRW�IDPLOLDU�
ZLWK�FUHDWLQJ�WHVW�EHQFKHV�XVLQJ�7HVW%HQFKHU�3UR��LW�LV�UHFRPPHQGHG�WKDW�\RX�SHUIRUP�WKH�7HVW%HQFKHU�%DVLF�7XWR�
ULDO�EHIRUH�FRPSOHWLQJ�WKLV�WXWRULDO�

7KLV�WXWRULDO�XVHV�WKUHH�WLPLQJ�GLDJUDPV��WEUHDG�WLP��FRSLHG�IURP�WEUHDGBRULJ�WLP���WEZULWH�WLP��DQG�
WEJOREDOBFORFN�WLP��FUHDWHG�GXULQJ�WKH�WXWRULDO���7ZR�YHUVLRQV�RI�WKH�65$0�VZHHS�WHVW�SURMHFW�DUH�SURYLGHG��QDPHG�
6ZHHS7HVW��KSM�DQG�6ZHHS7HVW��KSM��7KH�ILUVW�YHUVLRQ�JHQHUDWHV�D�F\FOH�EDVHG�WHVW�EHQFK��WKH�VHFRQG�JHQHUDWHV�D�
WLPLQJ�EDVHG�WHVW�EHQFK��$V�ZLWK�WKH�7HVW%HQFKHU�%DVLF�7XWRULDO��WKH�RQO\�WZR�ILOHV�LQ�WKH�SURMHFW�WKDW�\RX�ZLOO�QHHG�WR�
PRGLI\��DVLGH�IURP�WKH�FUHDWLRQ�RI�WKH�JOREDO�FORFN��DUH�WEUHDG�WLP�DQG�WKH�WRS�OHYHO�WHPSODWH�ILOH�

1RWH��:H�SURYLGH�WZR�FRSLHV�RI�WKH�UHDG�GLDJUDP�IRU�WKH�SRVVLELOLW\�RI�WKH�WXWRULDO�EHLQJ�SHUIRUPHG�PRUH�WKDQ�



�����$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO�
RQFH��7KH�ILOH��WEUHDGBRULJ�WLP��FRQWDLQV�WKH�GLDJUDP�LQ�LWV�RULJLQDO�VWDWH��VR�LW�FDQ�EH�FRSLHG�DQG�UHQDPHG�WR�
�WEUHDG�WLP��

3UHSDULQJ�\RXU�ZRUNLQJ�HQYLURQPHQW�IRU�WKLV�WXWRULDO�

,I�GR�QRW�KDYH�UHDG�ZULWH�DFFHVV�WR�WKH�7HVW%HQFKHU�3UR�LQVWDOODWLRQ�GLUHFWRU\�WKHQ�\RX�PXVW�FRS\�WKH�WXWRULDO�ILOHV�WR�D�
QHZ�GLUHFWRU\�WR�ZKLFK�\RX�KDYH�UHDG�ZULWH�SHUPLVVLRQ��,I�\RX�FDQ�UHDG�DQG�ZULWH�WR�WKH�7HVW%HQFKHU�3UR�GLUHFWRU\�
WKHQ�VNLS�GRZQ�WR�2SHQ�WKH�7XWRULDO�3URMHFW�

7R�VHW�XS�D�SURMHFW�GLUHFWRU\�

���&UHDWH�D�QHZ�GLUHFWRU\�RU�IROGHU�FDOOHG�6ZHHS7HVW���7KLV�GLUHFWRU\�VKRXOG�EH�LQ�D�ORFDWLRQ�LQ�\RXU�SDWK�WR�ZKLFK�
\RXU�DFFRXQW�KDV�IXOO�UHDG�ZULWH�DFFHVV�

���&RS\�WKH�IROORZLQJ�ILOHV�IURP�WKH�([DPSOHV?9HULORJ?6ZHHS7HVW��RU�([DPSOHV?9+'/?6ZHHS7HVW��GLUHFWRU\�
ORFDWHG�LQ�WKH�7HVW%HQFKHU�LQVWDOODWLRQ�GLUHFWRU\�LQWR�WKH�QHZ�6ZHHS7HVW��GLUHFWRU\�

��6ZHHS7HVW��KSM

��WEUHDG�WLP

��WEZULWH�WLP

��WEVUDP�Y�RU�WEVUDP�YKG���Y�IRU�9HULORJ�XVHUV���YKG�IRU�9+'/�XVHUV�

���&RS\�WKH�IROORZLQJ�ILOHV�IURP�WKH�7HVW%HQFKHU�LQVWDOODWLRQ�GLUHFWRU\�LQWR�WKH�QHZ�6ZHHS7HVW��GLUHFWRU\�

��,I�\RX�DUH�ZRUNLQJ�ZLWK�9+'/��ZDYHOLE�YKG�DQG�V\QFDG�YKG�

��,I�\RX�DUH�ZRUNLQJ�ZLWK�9HULORJ��ZDYHOLE�Y�DQG�V\QFDG�Y

:KHQ�WKH�WXWRULDO�UHIHUV�WR�WKH�6ZHHS7HVW��GLUHFWRU\��XVH�WKLV�QHZ�SURMHFW�GLUHFWRU\�

0RGHO6LP�,QWHJUDWLRQ

,I�\RX�DUH�JRLQJ�XVH�0RGHO6LP�WR�VLPXODWH�\RXU�SURMHFWV��\RX�FDQ�XVH�WKH�QHZ�0RGHO6LP�,QWHJUDWLRQ�IHDWXUH�WR�DXWR�
EXLOG�WKH�SURMHFW�OLEUDU\�DQG�ODXQFK�WKH�VLPXODWRU�ZLWK�WKH�GHVLJQ�ORDGHG��RWKHUZLVH��VNLS�DKHDG�WR�2SHQ�WKH�3URMHFW���
$V�D�UHPLQGHU��7HVW%HQFKHU�GRHV�SURYLGH�D�9HULORJ�VLPXODWRU��EXW�WKH�0RGHO6LP�,QWHJUDWLRQ�FDQ�EH�XVHG�ZLWK�ERWK�
GLDOHFWV�RI�9+'/�RU�9HULORJ�

7R�HQDEOH�0RGHO6LP�,QWHJUDWLRQ�

���6HOHFW�WKH�2SWLRQV�!�([WHUQDO�SURJUDP�6HWWLQJV�PHQX�RSWLRQ��7KLV�ZLOO�RSHQ�WKH�([WHUQDO�3URJUDP�6HWWLQJV�
GLDORJ�

���&KHFN�WKH�(QDEOH�0RGHO6LP�,QWHJUDWLRQ�FKHFNER[��7KLV�ZLOO�GLVDEOH�7HVW%HQFKHU
V�9HULORJ�VLPXODWRU�DQG�HQ�
DEOH�WKH�0RGHO6LP�,QWHJUDWLRQ�IHDWXUH�

���(QWHU�WKH�SDWK�WR�WKH�0RGHO6LP�H[HFXWDEOH�ILOHV�LQ�WKH�0RGHO6LP�([HFXWDEOH�3DWK�HGLW�ER[��7KLV�VKRXOG�EH�
WKH�GLUHFWRU\�WKDW�FRQWDLQV�WKH�0RGHO6LP�H[HFXWDEOH�ILOHV��YOLE�H[H��YVLP�H[H��YFRP�H[H�DQG�YORJ�H[H��

���&OLFN�2.�WR�FORVH�WKH�GLDORJ�DQG�HQDEOH�WKH�0RGHO6LP�,QWHJUDWLRQ�IHDWXUH�

2SHQ�WKH�7XWRULDO�3URMHFW�

���6HOHFW�WKH�3URMHFW�!�2SHQ�+'/�3URMHFW�PHQX�RSWLRQ�WR�RSHQ�WKH�2SHQ�3URMHFW�)LOH�GLDORJ�

���0RYH�WR�HLWKHU�WKH�QHZ�6ZHHS7HVW���([DPSOHV?9HULORJ?6ZHHS7HVW��RU�([DPSOHV?9+'/?6ZHHS7HVW��GLUHF�
WRU\�XVLQJ�WKH�EURZVLQJ�IHDWXUHV�RI�WKH�GLDORJ�

���6HOHFW�6ZHHS7HVW��KSM�ILOH�QDPH�DQG�FOLFN�WKH�2SHQ�)LOH�EXWWRQ�WR�ORDG�WKH�SURMHFW�LQWR�7HVW%HQFKHU��)RXU�
ILOHV�VKRXOG�EH�GLVSOD\HG�LQ�WKH�SURMHFW�ZLQGRZ��WEUHDG�WLP��WEZULWH�WLP��WKH�WEHQFK��WHPSODWH�ILOH��DQG�WKH�WE�
VUDP�PRGHO�ILOH�



$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO������
��&UHDWH�D�*OREDO�&ORFN�*HQHUDWRU�ZLWK�$GMXVWDEOH�3HULRG

$�JOREDO�FORFN�JHQHUDWRU�FDQ�EH�XVHG�WR�V\QFKURQL]H�VHYHUDO�WLPLQJ�WUDQVDFWLRQV�ZLWKLQ�D�WHVW�EHQFK��7\SLFDOO\�WKLV�LV�
GRQH�E\�XVLQJ�RQH�GLDJUDP�WKDW�UXQV�FRQWLQXRXVO\�DQG�FRQFXUUHQWO\�WR�JHQHUDWH�WKH�FORFN��WKH�FORFN�VLJQDO�LV�DQ�RXWSXW�
LQ�WKLV�GLDJUDP���,Q�WKH�V\QFKURQL]HG�WLPLQJ�WUDQVDFWLRQV��DQ�LQSXW�FORFN�ZLWK�WKH�VDPH�QDPH�DV�WKH�JOREDO�FORFN�LV�DGG�
HG�WR�HDFK�GLDJUDP��,QVLGH�WKH�WRS�OHYHO�WHVW�EHQFK��7HVW%HQFKHU�ZLOO�DXWRPDWLFDOO\�FRQQHFW�WKH�JOREDO�RXWSXW�FORFN�WR�
HDFK�RI�WKH�LQSXW�FORFNV��,Q�WKLV�VHFWLRQ�ZH�ZLOO�FUHDWH�D�WLPLQJ�GLDJUDP�DQG�DGG�D�JOREDO�FORFN�ZLWK�DQ�DGMXVWDEOH�SH�
ULRG��7KH�SHULRG�ZLOO�EH�VSHFLILHG�LQ�WKH�WRS�OHYHO�WHPSODWH�ILOH�ODWHU�LQ�WKH�WXWRULDO�

����&UHDWH�D�QHZ�WLPLQJ�GLDJUDP

���6HOHFW�WKH�)LOH�!�1HZ�7LPLQJ�'LDJUDP�PHQX�RSWLRQ��7KLV�PD\�FDXVH�D�GLDORJ�WR�RSHQ�DVNLQJ�LI�\RX�ZDQW�WR�
VDYH�WKH�FXUUHQW�WLPLQJ�GLDJUDP��,I�\RX�KDYH�PDGH�FKDQJHV�WKDW�\RX�ZDQW�WR�NHHS��VHOHFW�<HV��2WKHUZLVH�VHOHFW�
1R��$�QHZ�WLPLQJ�GLDJUDP�QRZ�RSHQV�LQ�WKH�WLPLQJ�GLDJUDP�HGLWRU�

����&UHDWH�D�)UHH�3DUDPHWHU�WR�FRQWURO�WKH�FORFN�SHULRG

1H[W��DGG�D�IUHH�SDUDPHWHU�ZKLFK�ZLOO�EHFRPH�WKH�YDULDEOH�WKDW�ZLOO�DOORZ�WKH�FORFN�SHULRG�WR�EH�FKDQJHG�E\�WKH�WRS�
OHYHO�WHVW�EHQFK�

���,Q�WKH�3DUDPHWHU�ZLQGRZ��FOLFN�WKH�$GG�)UHH�3DUDPHWHU�EXWWRQ��7KLV�ZLOO�DGG�D�
QHZ�IUHH�SDUDPHWHU�WR�WKH�3DUDPHWHU�ZLQGRZ�

���'RXEOH�FOLFN�RQ�WKH�QDPH�RI�WKH�QHZ�IUHH�SDUDPHWHU��)���WR�RSHQ�WKH�)UHH�3DUDPHWHU�3URSHUWLHV�GLDORJ�

���7\SH�3HULRG�LQ�WKH�1DPH�HGLW�ER[�

���7\SH�LQ�WKH�YDOXH�����LQ�WKH�0LQ�HGLW�ER[��7KH�YDOXH�WKDW�\RX�VSHFLI\�IRU�WKH�0LQ�SURSHUW\�ZLOO�KDYH�QR�DIIHFW�
RQ�WKH�YDOXH�RI�WKH�IUHH�SDUDPHWHU�LQ�WKH�JHQHUDWHG�WHVWEHQFK�IRU�WKLV�WXWRULDO��+RZHYHU��LW�LV�QHFHVVDU\�WR�HQWHU�
D�YDOXH�KHUH�VR�WKDW�ZKHQ�ZH�XVH�WKH�IUHH�SDUDPHWHU�LQ�WKH�FORFN�VHWWLQJV�WKHUH�LV�VRPHWKLQJ�YDOLG�WR�EH�HYDO�
XDWHG�IRU�WKH�SHULRG�

���&KHFN�WKH�,V�$SSO\�6XEURXWLQH�,QSXW�FKHFNER[�WR�PDNH�WKLV�D�UXQWLPH�FRQWUROODEOH�SDUDPHWHU��7KLV�PDNHV�WKH�
SDUDPHWHU�DQ�LQSXW�WR�WKH�GLDJUDP�FDOO��$SSO\�FDOO��LQ�WKH�WRS�OHYHO�WHVW�EHQFK��,I�WKLV�FKHFNER[�ZHUH�QRW�
FKHFNHG��WKHQ�WKH�JHQHUDWHG�FRGH�ZRXOG�XVH�WKH�PLQ�DQG�PD[�YDOXHV�RI�WKH�SDUDPHWHU�

���0DNH�VXUH�WKH�(QDEOH�+'/�&RGH�*HQHUDWLRQ�FKHFNER[�LV�FKHFNHG��:LWKRXW�WKLV�WKHUH�ZLOO�EH�QR�+'/�FRGH�
JHQHUDWHG�IRU�WKH�SDUDPHWHU��7KLV�IHDWXUH�DOORZV�\RX�WR�WXUQ�RII�FRGH�JHQHUDWLRQ�IRU�WKH�SDUDPHWHU�ZLWKRXW�
UHPRYLQJ�WKH�SDUDPHWHU�IURP�WKH�GLDJUDP�

���&OLFN�2.�WR�FORVH�WKH�)UHH�3DUDPHWHU�3URSHUWLHV�GLDORJ�

����$GG�D�&ORFN�ZLWK�DQ�$GMXVWDEOH�3HULRG

1H[W�ZH�ZLOO�DGG�WKH�JOREDO�FORFN��6LQFH�WKLV�GLDJUDP�ZLOO�JHQHUDWH�WKH�FORFN�IRU�WKH�HQWLUH�VLPXODWLRQ��ZH�PXVW�PDNH�
VXUH�WKDW�WKH�GLUHFWLRQ�RI�WKH�FORFN�LV�RXWSXW�DQG�WKDW�WKH�FORFN�LV�H[SRUWHG�IURP�WKH�WLPLQJ�WUDQVDFWLRQ��:H�ZLOO�XVH�WKH�
IUHH�SDUDPHWHU�FUHDWHG�DERYH�WR�DOORZ�XV�WR�VHW�WKH�SHULRG�RI�WKH�FORFN�IURP�WKH�WRS�OHYHO�WHVW�EHQFK��

7R�DGG�D�FORFN�WR�WKH�GLDJUDP�DQG�VSHFLI\�WKH�SHULRG�

���&OLFN�WKH�$GG�&ORFN�EXWWRQ� �RQ�WKH�VLJQDO�EXWWRQ�EDU�WR�RSHQ�WKH�&ORFN�3URSHUWLHV�GLDORJ�

���7\SH�*&ORFN�LQ�WKH�1DPH�HGLW�ER[�

���7\SH�3HULRG�LQ�WKH�3HULRG�)RUPXOD�HGLW�ER[��7KLV�ZLOO�VSHFLI\�WKH�IUHH�SDUDPHWHU�WKDW�ZH�MXVW�FUHDWHG�DV�WKH�
YDOXH�RI�WKH�SHULRG�IRU�WKH�FORFN��1RWH�WKDW�ZH�FRXOG�DOVR�HQWHU�DQ�HTXDWLRQ�KHUH�WKDW�LQFOXGHG�WKH�IUHH�SDUDP�
HWHU�DV�D�WHUP��EXW�LQ�WKLV�FDVH�ZH�MXVW�ZDQW�WR�SHUIRUP�D�GLUHFW�VXEVWLWXWLRQ�RI�WKH�YDOXH�RI�WKH�IUHH�SDUDPHWHU�

���&OLFN�2.�WR�FORVH�WKH�&ORFN�3URSHUWLHV�GLDORJ�DQG�DGG�WKH�FORFN�WR�WKH�GLDJUDP�



�����$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO�
���%\�GHIDXOW��QHZ�FORFNV�DQG�VLJQDOV�KDYH�D�GLUHFWLRQ�RI�RXWSXW�DQG�KDYH�WKHLU�H[SRUW�VLJQDO�FKHFN�ER[HV�
FKHFNHG��,I�\RX�ZDQW�WR�YHULI\�WKHVH�VHWWLQJV��GRXEOH�FOLFN�RQ�WKH�FORFN�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�
GLDORJ�DQG�ORRN�DW�GLDORJ�VHWWLQJV�

����$GG�*OREDO�&ORFN�*HQHUDWRU�WR�WKH�3URMHFW

���5LJKW�FOLFN�RQ�FORFN�QDPH�WR�RSHQ�D�SRS�XS�FRQWH[W�PHQX�

���6HOHFW�$GG�'LDJUDP�WR�3URMHFW�IURP�WKH�PHQX�WR�RSHQ�WKH�6DYH�$V�GLDORJ�

���7\SH�WKH�QDPH�WEJOREDOBFORFN�WLP�LQ�WKH�)LOHQDPH�HGLW�ER[�

���&OLFN�WKH�6DYH�EXWWRQ�WR�VDYH�WKH�WLPLQJ�GLDJUDP�DQG�FORVH�WKH�GLDORJ��1RWLFH�WKDW�WKH�WLPLQJ�GLDJUDP�LV�QRZ�D�
SDUW�RI�WKH�SURMHFW�

1RWH��*&ORFN�LV�WKH�RQO\�VLJQDO�LQ�WKLV�GLDJUDP��,Q�PDQ\�LQVWDQFHV��WKLV�LV�KRZ�\RX�ZLOO�ZDQW�WKH�JOREDO�FORFN�
WR�EH�LQFRUSRUDWHG�LQWR�\RXU�SURMHFW�EHFDXVH�\RX�ZLOO�ZDQW�WKH�FORFN�WR�UXQ�IRU�WKH�HQWLUH�GXUDWLRQ�RI�WKH�VLP�
XODWLRQ��'XULQJ�WKLV�VLPXODWLRQ�WKHUH�DUH�QR�RWKHU�SURFHVVHV�WKDW�ZLOO�QHHG�WR�UXQ�IRU�WKH�HQWLUH�GXUDWLRQ�RI�WKH�
VLPXODWLRQ�

��$GG�*OREDO�&ORFN�DV�DQ�,QSXW�WR�WKH�5HDG�7UDQVDFWLRQ

1H[W�DGG�WKH�JOREDO�FORFN�DV�DQ�LQSXW�WR�WKH�UHDG�WUDQVDFWLRQ��:H�ZLOO�XVH�WKH�JOREDO�FORFN�WR�V\QFKURQL]H�WKH�RXWSXW�RI�
VWLPXOXV�IURP�WKH�UHDG�F\FOH��

7R�DGG�WKH�JOREDO�FORFN�WR�WKH�UHDG�WUDQVDFWLRQ�

���,Q�WKH�3URMHFW�ZLQGRZ��GRXEOH�FOLFN�WKH�WEUHDG�WLP�ILOH�QDPH�WR�ORDG�WKH�WLPLQJ�GLDJUDP�LQ�WKH�7LPLQJ�'LDJUDP�
(GLWRU�ZLQGRZ�

���&OLFN�WKH�$GG�&ORFN�EXWWRQ�RQ�WKH�EXWWRQ�EDU�DERYH�WKH�VLJQDO�QDPHV�LQ�WKH�7LPLQJ�'LDJUDP�(GLWRU�ZLQGRZ��
7KLV�ZLOO�RSHQ�WKH�&ORFN�3URSHUWLHV�GLDORJ�

���7\SH�LQ�WKH�QDPH�*&ORFN�LQ�WKH�1DPH�HGLW�ER[��1RWH�WKLV�LV�WKH�VDPH�QDPH�DV�WKH�JOREDO�FORFN�ZH�GHILQHG�LQ�
WKH�FORFN�JHQHUDWRU�GLDJUDP��&DSLWDOL]DWLRQ�FRXQWV��

���&OLFN�2.�WR�FORVH�WKH�&ORFN�3URSHUWLHV�GLDORJ�

���'RXEOH�FOLFN�WKH�QDPH�*&ORFN�WKDW�ZDV�MXVW�DGGHG�WR�WKH�GLDJUDP�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

���6HW�WKH�GLUHFWLRQ�WR�LQSXW��6LQFH�*&ORFN�LV�ORFDWHG�LQ�DQRWKHU�WUDQVDFWLRQ��ZH�KDYH�WR�LQSXW�LWV�YDOXH�LQWR�WKLV�
WUDQVDFWLRQ�

���&OLFN�2.�WR�DSSO\�WKH�FKDQJHV�DQG�FORVH�WKH�6LJQDO�3URSHUWLHV�GLDORJ��1RWLFH�WKDW�WKH�ZDYHIRUP�IRU�WKH�FORFN�
LV�QRZ�EOXH�WR�LQGLFDWH�WKDW�LW�LV�DQ�LQSXW�FORFN�

��&KDQJH�5HDG�7UDQVDFWLRQ�WR�EH�&\FOH�%DVHG

%\�GHIDXOW��7HVW%HQFKHU�ZLOO�JHQHUDWH�WLPH�EDVHG�WUDQVDFWLRQV�ZKLFK�PHDQV�WKDW�DQ�HYHQW�ZLWKLQ�D�GLDJUDP�ZLOO�JHQ�
HUDWH�DQ�HYHQW�ZLWKLQ�WKH�+'/�FRGH�DW�D�VSHFLILF�WLPH�UHODWLYH�WR�WKH�EHJLQQLQJ�RI�WKH�WUDQVDFWLRQ��+RZHYHU�ZKHQ�JHQ�
HUDWLQJ�WHVW�EHQFKHV�IRU�F\FOH�EDVHG�VLPXODWRUV�WKH�HYHQWV�LQ�D�GLDJUDP�PXVW�EH�V\QFKURQL]HG�ZLWK�D�SDUWLFXODU�FORFN�
VLJQDO��7R�FKDQJH�D�GLDJUDP�IURP�WLPH�EDVHG�WR�F\FOH�EDVHG��DOO�\RX�KDYH�WR�GR�LV�PDNH�WKH�VLJQDOV�UHIHUHQFH�D�FORFN�
VLJQDO��%HORZ�LV�DQ�H[DPSOH�RI�WKH�XQFORFNHG�FRGH�WKDW�LV�JHQHUDWHG�IRU�WKH�UHDG�WUDQVDFWLRQ�QRZ��DQG�D�VDPSOH�RI�WKH�
F\FOH�EDVHG�FRGH�WKDW�ZLOO�EH�JHQHUDWHG�RQFH�\RX�SHUIRUP�WKH�VWHSV�LQ�WKLV�VHFWLRQ�



$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO������
6HW�WKH�&ORFN�SURSHUW\�RI�HDFK�6LJQDO�WR�LQGLFDWH�&\FOH�EDVHG�FRGH�JHQHUDWLRQ�

���6HOHFW�&6%��:5%��$%86�DQG�'%86�DW�WKH�VDPH�WLPH��<RX�FDQ�GR�WKLV�E\�HLWKHU�FOLFNLQJ�HDFK�LQGLYLGXDO�VLJQDO�
QDPH�RU�E\�FOLFNLQJ�WKH�WRS�VLJQDO�QDPH�DQG�GUDJJLQJ�DFURVV�WKH�RWKHU�VLJQDO�QDPHV�

���5LJKW�FOLFN�RYHU�RQH�RI�WKH�KLJKOLJKWHG�VLJQDO�QDPHV�WR�RSHQ�WKH�SRS�XS�FRQWH[W�PHQX�

���6HOHFW�(GLW�6HOHFWHG�6LJQDO�V��IURP�WKH�FRQWH[W�PHQX�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

���&KRRVH�*&ORFN�IURP�WKH�GURS�GRZQ�OLVW�IRU�WKH�&ORFN�SURSHUW\��$Q\�VLJQDO�RU�FORFN�LQ�WKH�GLDJUDP�FDQ�EH�FKR�
VHQ�DV�WKH�FORFNLQJ�VLJQDO��LQ�WKLV�FDVH�ZH�ZDQW�WR�XVH�WKH�JOREDO�FORFN�

���6HOHFW�SRV�IURP�WKH�GURS�GRZQ�OLVW�IRU�WKH�(GJH�/HYHO�VHWWLQJ�WR�LQGLFDWH�ZKLFK�HGJH�RI�WKH�FORFN�WR�XVH�DV�WKH�
VDPSOH�HGJH�

���&OLFN�2.�WR�FORVH�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

:H�ZLOO�DOVR�QHHG�WR�FKDQJH�WKH�(QG�'LDJUDP�0DUNHU�VR�WKDW�LW�ZLOO�DOVR�EH�DWWDFKHG�WR�*&ORFN��2WKHUZLVH��WKH�PDUN�
HU�ZRXOG�HQG�WKH�WLPLQJ�WUDQVDFWLRQ�DW�D�VSHFLILF�WLPH�LQVWHDG�RI�D�FORFN�HGJH��

7R�FKDQJH�WKH�DWWDFKPHQW�RI�WKH�PDUNHU�WR�D�FORFN�HGJH�

���'RXEOH�FOLFN�WKH�(QG�'LDJUDP�0DUNHU�WR�RSHQ�WKH�(GLW�7LPH�0DUNHU�GLDORJ�

���6HOHFW�WKH�$WWDFK�WR�(GJH�UDGLR�EXWWRQ�

9HULORJ���8QFORFNHG�&RGH�6DPSOH 9HULORJ���6DPH�HGJH�WUDQVLWLRQV��RII�SRV�
HGJH�RI�*&ORFN�

�����������$EVROXWH7LPH�����
$%86� �DGGU�
�����������$EVROXWH7LPH����
$%86� ��
E[[[[[[[[�

#��SRVHGJH�*&ORFN�
�������������$EVROXWH7LPH����
$%86� �DGGU�
#��SRVHGJH�*&ORFN�
�������������$EVROXWH7LPH����
$%86� ��
E[[[[[[[[�

9+'/���8QFORFNHG�&RGH�6DPSOH 9+'/���6DPH�HGJH�WUDQVLWLRQV��RII�SRV�HGJH�
RI�*&ORFN�

ZDLW�XQWLO��WEBVWDWXV� �'21(��
IRU�����QV��
�������������$EVROXWH7LPH�����QV
LI��WEBVWDWXV� �'21(��WKHQ�
�����H[LW�
���HQG�LI�
$%86�� �DGGU�
'%86�� ��========��
ZDLW�XQWLO��WEBVWDWXV� �'21(��
IRU�����QV��
�������������$EVROXWH7LPH�����QV
LI��WEBVWDWXV� �'21(��WKHQ�
�����H[LW��
���HQG�LI�
&6%B8QFORFNHG�� �
�
�
$%86�� ��;;;;;;;;��

SRV(GJH�WEBVWDWXV��*&ORFN��
ZDLW�XQWLO��WEBVWDWXV� �'21(��
IRU��������QV��
�������������$EVROXWH7LPH�����QV
LI��WEBVWDWXV� �'21(��WKHQ�
�����H[LW��
���HQG�LI�
$%86�� �DGGU�
'%86�� ��========��
SRV(GJH�WEBVWDWXV��*&ORFN��
ZDLW�XQWLO��WEBVWDWXV� �'21(��
IRU��������QV��
�������������$EVROXWH7LPH�����QV
LI��WEBVWDWXV� �'21(��WKHQ�
�����H[LW�
���HQG�LI�
&6%B*&ORFNBSRV�� �
�
�
$%86�� ��;;;;;;;;�

7DEOH����+'/�&RGH�*HQHUDWHG�IRU�&ORFNHG�DQG�8QFORFNHG�6DPSOHV



�����$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO�
���&OLFN�2.�WR�FORVH�WKH�GLDORJ�DQG�HQWHU�D�VSHFLDO�HGJH�DWWDFKPHQW�PRGH��$V�\RX�PRYH�WKH�FXUVRU�D�JUHHQ�EDU�
ZLOO�MXPS�DURXQG�WR�WKH�FORVHVW�HGJH�

���/HIW�FOLFN�WKH�WKLUG�QHJDWLYH�HGJH�WUDQVLWLRQ�RI�*&ORFN��DW�DSSUR[LPDWHO\����QV���7KLV�ZLOO�DWWDFK�WKH�PDUNHU�WR�
WKDW�FORFN�HGJH�

��$GG�6ZHHSDEOH�'HOD\

)RU�WKLV�WHVW�EHQFK�ZH�DUH�VZHHSLQJ�WKH�HGJH�RI�&6%�WR�GHWHUPLQH�WKH�UDQJH�RI�WLPHV�RYHU�ZKLFK�WKH�FLUFXLW�ZLOO�RSHUDWH�
SURSHUO\��,Q�RUGHU�WR�VZHHS�DQ�HGJH
V�WUDQVLWLRQ�WLPH��ZH�PXVW�ILUVW�DGG�D�GHOD\�WR�WKH�WLPLQJ�GLDJUDP��7KH�YDOXH�IRU�
WKLV�GHOD\�ZLOO�DOVR�EH�DQ�$SSO\�6XEURXWLQH�,QSXW�VR�WKDW�ZH�ZLOO�EH�DEOH�WR�VHW�WKH�GHOD\�YDOXH�IURP�WKH�WRS�OHYHO�WHVW�
EHQFK��6LQFH�WKH�WHVW�EHQFK�ZLOO�EH�LQ�FRQWURO�RI�WKH�YDOXH�RI�WKH�GHOD\��LW�ZLOO�EH�DEOH�WR�FKDQJH�WKH�YDOXH�RI�WKH�GHOD\�
IRU�HDFK�H[HFXWLRQ�RI�WKH�WLPLQJ�WUDQVDFWLRQ��WKHUHE\�FUHDWLQJ�WKH�VZHHS�HIIHFW�

7R�DGG�WKH�GHOD\�WR�WKH�UHDG�WUDQVDFWLRQ�

���/HIW�FOLFN�WKH�'HOD\�EXWWRQ� �RQ�WKH�EXWWRQ�EDU��7KH�WH[W�RI�WKH�EXWWRQ�ZLOO�WXUQ�UHG�ZKHQ�LW�LV�VHOHFWHG�

���/HIW�FOLFN�WKH�ULVLQJ�HGJH�RI�WKH�*&ORFN�VLJQDO�ORFDWHG�DW����QV��7KLV�ZLOO�PDUN�WKH�HGJH�WKDW�WKH�GHOD\�VWDUWV�RQ�

���5LJKW�FOLFN�WKH�IDOOLQJ�HGJH�RI�WKH�&6%�VLJQDO�ORFDWHG�DW�DSSUR[LPDWHO\����QV��7KLV�ZLOO�SODFH�WKH�GHOD\�LQ�WKH�
GLDJUDP��7KH�HGJH�WKDW�WKH�GHOD\�HQGV�RQ��RQ�VLJQDO�&6%��LV�WKH�HGJH�WKDW�ZLOO�EH�GHOD\HG��6LQFH�*&ORFN�LV�
DQ�LQSXW�WR�WKH�WUDQVDFWLRQ��WKH�DFWXDO�WLPH�RI�WKLV�HGJH�WUDQVLWLRQ�ZLOO�EH�GHWHUPLQHG�DW�UXQ�WLPH�E\�WKH�IUH�
TXHQF\�RI�*&ORFN��DQG�ZLOO�EH�GHOD\HG�'��WLPH�IURP�WKH�VHFRQG�ULVLQJ�HGJH�RI�*&ORFN�WKDW�RFFXUV�DIWHU�WKH�
UHDG�WUDQVDFWLRQ�LV�VWDUWHG�

���'RXEOH�FOLFN�WKH�GHOD\��'���WR�RSHQ�WKH�'HOD\�3URSHUWLHV�GLDORJ�

���&KHFN�WKH�,V�$SSO\�6XEURXWLQH�,QSXW�FKHFNER[��-XVW�DV�ZLWK�WKH�IUHH�SDUDPHWHU�ZH�DGGHG��WKLV�ZLOO�DOORZ�WKH�
YDOXHV�RI�WKH�GHOD\�WR�EH�FRQWUROOHG�IURP�WKH�WRS�OHYHO�WHVW�EHQFK��2WKHUZLVH��WKH�YDOXHV�LQ�WKH�SURSHUWLHV�GL�
DORJ�ZRXOG�EH�XVHG�

���0DNH�VXUH�WKH�(QDEOH�+'/�&RGH�*HQHUDWLRQ�FKHFNER[�LV�FKHFNHG��7KLV�ZLOO�DOORZ�WKH�+'/�FRGH�IRU�WKH�GHOD\�
WR�EH�JHQHUDWHG�

���7\SH�WKH�QDPH�GHOD\��LQ�WKH�1DPH�HGLW�ER[�

���&OLFN�2.�WR�FORVH�WKH�'HOD\�3URSHUWLHV�GLDORJ�

7KH�SRUWLRQ�RI�WKH�WLPLQJ�GLDJUDP�WKDW�FRQWDLQV�WKH�GHOD\�VKRXOG�ORRN�OLNH�WKLV�

:H�GLG�QRW�ERWKHU�WR�HQWHU�YDOXHV�IRU�WKH�PLQ�DQG�PD[�SURSHUWLHV�RI�WKH�GHOD\�EHFDXVH�WKHVH�YDOXHV�ZLOO�EH�FRQWUROOHG�
IURP�WKH�WRS�OHYHO�WHVW�EHQFK�



$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO������
��$GG�D�&RQWLQXRXV�6HWXS�&KHFNHU�WR�WKH�5HDG�7UDQVDFWLRQ

7KHUH�DUH�WZR�W\SHV�RI�VHWXSV�WKDW�FDQ�EH�FUHDWHG�XVLQJ�7HVW%HQFKHU��7KH�VHWXS�FKHFNHU�ZH�ZLOO�FUHDWH�LV�D�FRQWLQXRXV�
VHWXS��7KLV�W\SH�ZLOO�YHULI\�WKH�VHWXS�DW�HYHU\�HGJH�VSHFLILHG�GXULQJ�WKH�WLPLQJ�WUDQVDFWLRQ��HYHU\�QHJDWLYH�HGJH�RI�

*&ORFN�LQ�WKLV�FDVH���7KH�VHFRQG�W\SH�RI�VHWXS��D�SRLQW�VHWXS��FDQ�EH�DGGHG�XVLQJ�WKH�VHWXS�EXWWRQ� �RQ�WKH�EXWWRQ�
EDU�LQ�WKH�7LPLQJ�'LDJUDP�(GLWRU�ZLQGRZ��7KLV�W\SH�RI�WLPLQJ�FRQVWUDLQW�YHULILHV�WKH�WLPLQJ�EHWZHHQ�WZR�VSHFLILF�HGJ�
HV�LQ�WKH�GLDJUDP�WR�HQVXUH�WKDW�WKH�VLJQDO�RI�LQWHUHVW�LV�VWDEOH�IRU�WKH�UHTXLUHG�DPRXQW�RI�WLPH�

$�FRQWLQXRXV�VHWXS�FKHFNHU�ZLOO�EH�XVHG�WR�GHWHUPLQH�WKH�SRLQW�RI�IDLOXUH�LQ�WKH�WHVW�RI�WKLV�PRGHO��:H�ZLOO�VSHFLI\�D�
VSHFLILF�DPRXQW�RI�WLPH�IRU�ZKLFK�WKH�YDOXH�RI�'%86�PXVW�EH�VWDEOH�EHIRUH�HDFK�QHJDWLYH�HGJH�RI�WKH�JOREDO�FORFN��
6LQFH�ZH�DUH�JRLQJ�WR�VZHHS�WKH�WUDQVLWLRQ�WLPLQJ�IRU�WKH�&6%�VLJQDO��ZKLFK�FRQWUROV�ZKHQ�WKH�UHDG�LV�SHUIRUPHG���DW�
VRPH�SRLQW�GXULQJ�WKH�VLPXODWLRQ�WKLV�WHVW�ZLOO�IDLO��SURYLGLQJ�WKH�SRLQW�RI�IDLOXUH�IRU�WKH�PRGHO�

:H�XVH�D�IOLS�IORS��VKRZQ�LQ�)LJXUH����WR�PRGHO�WKH�FRQWLQXRXV�VHWXS�FKHFNHU��,Q�RUGHU�WR�FUHDWH�WKH�VHWXS�FKHFNHU��WKH�
IOLS�IORS���ZH�ZLOO�QHHG�WR�FUHDWH�D�QHZ�VLJQDO��7KLV�VLJQDO�ZLOO�EH�VLPXODWHG�DQG�LW�ZLOO�EH�NHSW�LQWHUQDO�WR�WKH�GLDJUDP�

�)LJXUH����&ORFN�0RGHO�XVHG�LQ�WKLV�WXWRULDO

7R�DGG�D�FRQWLQXRXV�VHWXS�FKHFNHU�WR�WKH�UHDG�WUDQVDFWLRQ�

���&OLFN�WKH�$GG�6LJQDO�EXWWRQ� �RQ�WKH�EXWWRQ�EDU�

���'RXEOH�FOLFN�WKH�QDPH�RI�WKH�QHZ�VLJQDO��6,*���WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ER[�

���7\SH�'%86B6HWXSB&KHFNHU�LQ�WKH�1DPH�HGLW�ER[�

���6HOHFW�WKH�6LPXODWH�UDGLR�EXWWRQ�VR�WKDW�WKH�VLJQDO�ZLOO�EH�FRQWLQXRXVO\�VLPXODWHG�

���6HW�WKH�&ORFN�WR�*&ORFN�DQG�WKH�(GJH�/HYHO�WR�QHJ��7KLV�ZLOO�HQVXUH�WKDW�WKH�FRQWLQXRXV�VHWXS�FKHFNHU�YDOLGDWHV�
DW�HYHU\�QHJDWLYH�HGJH�RI�WKH�JOREDO�FORFN�

���7\SH�'%86�LQ�WKH�%RROHDQ�(TXDWLRQ�HGLW�ER[��7KLV�VHWXS�FKHFNHU�ZLOO�EH�XVHG�WR�WHVW�'%86��VR�WKDW�LV�WKH�VLJQDO�
ZKRVH�YDOXH�ZH�ZLOO�XVH�LQ�WKH�ERROHDQ�HTXDWLRQ�

���6HW�WKH�GLUHFWLRQ�RI�WKH�VLJQDO�WR�EH�LQWHUQDO��7KLV�ZLOO�PDNH�VXUH�WKDW�WKLV�VLJQDO�LV�NHSW�LQWHUQDO�WR�WKH�UHDG�
FRPSRQHQW��LQ�WKLV�VLPXODWLRQ��WKHUH�LV�QR�UHDVRQ�IRU�DQ\�RWKHU�WUDQVDFWLRQ�WR�PDNH�XVH�RI�LW�

���6HW�WKH�06%�YDOXH�WR���DQG�WKH�/6%�YDOXH�WR����,Q�RUGHU�WR�YHULI\�WKH�FRUUHFW�YDOXH��WKH�FKHFNHU�PXVW�EH�RI�WKH�
VDPH�EXV�VL]H�DV�WKH�VLJQDO�LW�LV�WHVWLQJ�

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

����7\SH�WKH�YDOXH����LQ�WKH�6HWXS�HGLW�ER[�RI�WKLV�GLDORJ��7KLV�GHILQHV�WKH�DPRXQW�RI�WLPH�WKDW�WKH�VLJQDO�EHLQJ�
FKHFNHG�PXVW�EH�VWDEOH�LQ�RUGHU�WR�SUHYHQW�D�IDLOXUH�

����&OLFN�2.�WR�FORVH�WKH�$GYDQFHG�5HJLVWHU�DQG�/DWFK�&RQWUROV�GLDORJ�

����&OLFN�2.�WR�FORVH�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

����6HOHFW�WKH�)LOH�!�6DYH�7LPLQJ�'LDJUDP�PHQX�RSWLRQ�WR�VDYH�WKH�FKDQJHV�PDGH�WR�WKH�WLPLQJ�GLDJUDP�



�����$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO�
��([DPLQH�WKH�:ULWH�7UDQVDFWLRQ

7KH�ZULWH�WUDQVDFWLRQ�KDV�DOUHDG\�EHHQ�FRPSOHWHG�IRU�WKLV�WXWRULDO��KRZHYHU�ZH�ZLOO�H[DPLQH�WKH�GLDJUDP�DV�D�UHYLHZ�
RI�WKH�W\SHV�RI�FKDQJHV�WKDW�QHHG�WR�EH�PDGH�WR�D�WLPLQJ�GLDJUDP��

7R�RSHQ�WKH�ZULWH�WUDQVDFWLRQ�

���,Q�WKH�3URMHFW�ZLQGRZ��GRXEOH�FOLFN�RQ�WKH�WEZULWH�WLP�ILOHQDPH�

7KH�WLPLQJ�GLDJUDP�ZLOO�ORRN�OLNH�WKLV�

9HULI\�WKDW�WKH�IROORZLQJ�VWDWHPHQWV�DUH�WUXH�

���7KH�GLUHFWLRQ�IRU�*&ORFN�LV�
LQSXW
�ZKLFK�LV�LQGLFDWHG�E\�D�EOXH�VLJQDO�FRORU���7KH�GLUHFWLRQ�FDQ�EH�FKDQJHG�
XVLQJ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��

���'RXEOH�FOLFN�GHOD\��WR�RSHQ�WKH�'HOD\�3URSHUWLHV�GLDORJ��7KH�,V�$SSO\�6XEURXWLQH�,QSXW�DQG�WKH�(QDEOH�
+'/�&RGH�*HQHUDWLRQ�FKHFNER[HV�DUH�FKHFNHG��5HPHPEHU�WKDW�WKH�ILUVW�FKHFNER[�PDNHV�WKH�PLQ�PD[�WLP�
LQJ�YDOXHV�RI�GHOD\��LQWR�LQSXWV�WR�WKH�$SSO\�FDOO�IRU�WKLV�WUDQVDFWLRQ��ZKLOH�WKH�VHFRQG�FKHFNER[�DOORZV�WKH�
+'/�FRGH�WR�EH�JHQHUDWHG�IRU�WKH�GHOD\��DV�GHVFULEHG�IRU�WKH�IUHH�SDUDPHWHU�LQ�6WHS�����&OLFN�2.�WR�FORVH�WKH�
GLDORJ�

���6HOHFW�DOO�VLJQDOV�H[FHSW�*&ORFN��5LJKW�FOLFN�RYHU�WKH�KLJKOLJKWHG�VLJQDO�QDPHV�DQG�VHOHFW�(GLW�6HOHFWHG�6LJ�
QDO�V��IURP�WKH�SRS�XS�FRQWH[W�PHQX��0DNH�VXUH�WKDW�WKH�VHOHFWHG�&ORFN�LV�*&ORFN�DQG�WKDW�WKH�(GJH�/HYHO�
VHWWLQJ�LV�VHW�WR�SRV�LQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ��7KHVH�VHWWLQJV�LQGLFDWH�WKDW�WEZULWH�ZLOO�JHQHUDWH�F\FOH�
EDVHG�FRGH��&OLFN�2.�WR�FORVH�WKH�6LJQDO�3URSHUWLHV�GLDORJ�

��$SSO\LQJ�7LPLQJ�7UDQVDFWLRQV�WR�WKH�7HPSODWH�)LOH

7KH�7HPSODWH�ILOH�WKDW�JHQHUDWHV�WKH�WRS�OHYHO�WHVW�EHQFK�KDV�EHHQ�SDUWLDOO\�FRPSOHWHG�DQG�DGGHG�WR�WKH�SURMHFW��<RX�
ZLOO�QHHG�WR�DGG�$SSO\�VWDWHPHQWV�WKDW�ZLOO�VHTXHQFH�WKH�WLPLQJ�WUDQVDFWLRQV��%\�HQWHULQJ�WKH�$SSO\�VWDWHPHQWV�LQ�WKH�
WHPSODWH�ILOH�\RX�DUH�GHILQLQJ�WKH�H[HFXWLRQ�RUGHU�RI�WKH�WLPLQJ�WUDQVDFWLRQV�LQ�WKH�ILQDO�WHVW�EHQFK�

)LUVW�ZH�ZLOO�DGG�WKH�JOREDO�FORFN�DQG�VHW�LW�XS�WR�UXQ�FRQWLQXRXVO\�ORRSLQJ��DQG�FRQFXUUHQWO\�ZLWK�WKH�RWKHU�WLPLQJ�
WUDQVDFWLRQV��7KHQ�ZH�ZLOO�DGG�WKH�GLDJUDP�FDOOV�IRU�WKH�ZULWH�WUDQVDFWLRQ�DQG�WKH�UHDG�WUDQVDFWLRQ��7KH�UHDG�DQG�ZULWH�
WUDQVDFWLRQV�ZLOO�EH�VHW�WR�UXQ�RQFH�LQ�D�EORFNLQJ�PRGH�VR�WKDW�WLPLQJ�GLDJUDPV�DSSOLHG�DIWHU�ZLOO�KDYH�WR�ZDLW�IRU�WKH�
FXUUHQW�WUDQVDFWLRQ�WR�FRPSOHWH�

$SSO\�WLPLQJ�WUDQVDFWLRQV

���,Q�WKH�3URMHFW�ZLQGRZ��GRXEOH�FOLFN�WKH�WEHQFK��WHPSODWH�ILOH��7KLV�ZLOO�FDXVH�DQ�HGLWRU�ZLQGRZ�WR�RSHQ�DQG�
GLVSOD\�WKH�WHPSODWH�FRGH�

���6FUROO�GRZQ�LQ�WKH�WHPSODWH�ILOH�XQWLO�\RX�ILQG�WKH�FRPPHQW�EORFN�WKDW�KDV�WKLV�OLQH�



$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO������
$GG�DSSO\�FDOOV�IRU�WLPLQJ�GLDJUDP�WUDQVDFWLRQV�DIWHU�WKLV�FRPPHQW

�7KLV�FRPPHQW�LV�DOPRVW�DW�WKH�YHU\�HQG�RI�WKH�ILOH��

���/HIW�FOLFN�LQ�WKH�WEHQFK��HGLWRU�ZLQGRZ�EHORZ�WKLV�FRPPHQW�VR�WKDW�WKH�EOLQNLQJ�FXUVRU�LV�LQ�WKH�SODFH�ZKHUH�
\RX�ZDQW�WR�DGG�WKH�DSSO\�VWDWHPHQWV�

���5LJKW�FOLFN�LQ�WKH�VDPH�SODFH�DQG�FKRRVH�,QVHUW�'LD�
JUDP�&DOOV����IURP�WKH�SRS�XS�PHQX�WR�RSHQ�WKH�,Q�
VHUW�'LDJUDP�6XEURXWLQH�GLDORJ���,I�\RX�SUHIHU��\RX�
FDQ�FKRRVH�WKH�(GLWRU�!�,QVHUW�'LDJUDP�&DOOV����
PDLQ�PHQX�IXQFWLRQ��

1RWLFH�WKDW�WKHUH�DUH�SDUDPHWHUV�OLVWHG�LQ�WKH�WEUHDG�
DQG�WEZULWH�VXEURXWLQH�FDOOV��7KHVH�SDUDPHWHUV�DOORZ�
\RX�WR�SURYLGH�WKH�LQSXW�YDOXHV�IRU�WKH�GHOD\�PLQ�VHW�
WLQJ�DQG�EXV�YDOXHV�IRU�WKH�GDWD�DQG�DGGUHVV�EXVHV��7KH�SDUDPHWHU�LQ�WKH�JOREDO�FORFN�VXEURXWLQH�DOORZV�\RX�
WR�SURYLGH�LQSXW�YDOXHV�IRU�WKH�SHULRG�RI�WKH�FORFN�

���&KRRVH�WKH�/RRS�)RUHYHU�UDGLR�EXWWRQ�IRU�WKH�5XQ�0RGH�DQG�WKH�&RQFXUUHQW�$SSO\�UDGLR�EXWWRQ�IRU�WKH�:DLW�
0RGH��7KHVH�VHWWLQJV�ZLOO�FDXVH�WKH�FORFN�WR�UXQ�IRU�WKH�HQWLUH�VLPXODWLRQ��ZLWK�RWKHU�WUDQVDFWLRQV�UXQQLQJ�FRQ�
FXUUHQWO\�

���'RXEOH�OHIW�FOLFN�WKH�$SSO\BWEJOREDOBFORFN��������VWDWHPHQW��7KLV�ZLOO�SODFH�D�GLDJUDP�FDOO�LQ�WKH�WHPSODWH�ILOH�
WKDW�ORRNV�OLNH�

)RU�9HULORJ�

���$SSO\BWEJOREDOBFORFNBORRSLQJBQRZDLW���UHDOWRELWV�3HULRGBPLQ����

$SSO\BWEJOREDOBFORFNBORRSLQJBQRZDLW���UHDOWRELWV�3HULRGBPLQ����

)RU�9+'/�

���$SSO\BWEJOREDOBFORFNBORRSLQJBQRZDLW�6ZHHS7HVW��

���������������������������������������3HULRGBPLQBUHDO���

$SSO\BWEJOREDOBFORFNBORRSLQJBQRZDLW�6ZHHS7HVW��3HULRGBPLQBUHDO���

���1RZ�VHW�WKH�5XQ�0RGH�EDFN�WR�5XQ�2QFH�DQG�WKH�:DLW�0RGH�EDFN�WR�:DLW�IRU�&RPSOHWLRQ�

���'RXEOH�OHIW�FOLFN�WKH�$SSO\BWEZULWH������VWDWHPHQW��7KLV�ZLOO�DGG�DQ�$SSO\�VWDWHPHQW�IRU�WKH�WEZULWH�WUDQVDFWLRQ�
WR�\RXU�WHPSODWH�ILOH�EHORZ�WKH�DSSO\�VWDWHPHQW�IRU�WKH�JOREDO�FORFN�

���'RXEOH�OHIW�FOLFN�WKH�$SSO\BWEUHDG������VWDWHPHQW�WR�DGG�D�GLDJUDP�FDOO�IRU�WKH�UHDG�WUDQVDFWLRQ�

����&OLFN�WKH�&ORVH�EXWWRQ�WR�FORVH�WKH�,QVHUW�'LDJUDP�6XEURXWLQH�&DOO�GLDORJ�

7KH�WHPSODWH�ILOH�QRZ�KDV�WKUHH�GLDJUDP�VXEURXWLQH�FDOOV�OLVWHG��:H�ZLOO�EH�XVLQJ�D�FRQVWDQW�YDOXH�IRU�WKH�FORFN�SHULRG�
LQ�WKLV�VLPXODWLRQ��VR�ZH�ZLOO�PRGLI\�WKH�SDUDPHWHUV�WR�WKH�JOREDO�FORFN�GLDJUDP�FDOO�

����,Q�WKH�WEHQFK��HGLWRU�ZLQGRZ��UHSODFH�WKH�WZR�SDUDPHWHU�QDPHV�LQ�WKH�JOREDO�FORFN�FDOO�ZLWK�WKH�YDOXH�
���
��
7KLV�ZLOO�SURYLGH�D�SHULRG�RI����QV�IRU�WKH�FORFN�

���$SSO\BWEJOREDOBFORFN����UHDOWRELWV�3HULRG�PLQ����

$SSO\BWEJOREDOBFORFN���UHDOWRELWV�����������������IRU�9HULORJ

$SSO\BWEJOREDOBFORFN��6ZHHS7HVW������������� � ����IRU�9+'/

:H�ZLOO�HGLW�WKH�UHDG�DQG�ZULWH�DSSO\�FDOOV�LQ�WKH�QH[W�VHFWLRQ��ZKHQ�ZH�DGG�+'/�FRGH�WR�WKH�VHTXHQFHU�SURFHVV�WR�
JHQHUDWH�WKH�FKDQJLQJ�YDOXHV�IRU�WKH�GHOD\�



�����$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO�
��$GGLQJ�+'/�&RGH�WR�6ZHHS�WKH�'HOD\

7KH�GLDJUDP�VXEURXWLQH�FDOOV�ZHUH�SODFHG�LQ�WKH�6HTXHQFHU�SRUWLRQ�RI�WKH�WHVW�EHQFK��7KH�VHTXHQFHU�FRQWUROV�WKH�RUGHU�
DQG�PDQQHU�LQ�ZKLFK�WKH�WLPLQJ�WUDQVDFWLRQV�DUH�H[HFXWHG��,Q�WKLV�FDVH��ZH�ZDQW�WR�DGG�D�IRU�ORRS�DURXQG�WKH�GLDJUDP�
FDOOV�WKDW�ZLOO�FKDQJH�WKH�YDOXHV�RI�WKH�GHOD\V�VR�WKDW�WKH�VZHHS�HIIHFW�LV�FUHDWHG�

����$GG�D�9DULDEOH�WR�WKH�6HTXHQFHU

,Q�RUGHU�WR�FUHDWH�WKH�IRU�ORRS��ZH�QHHG�D�YDULDEOH�WR�VWRUH�WKH�FXUUHQW�YDOXH�WKDW�ZH�DUH�DSSO\LQJ��7KLV�YDULDEOH�FDQ�
WKHQ�EH�FKDQJHG�ZLWK�HDFK�LWHUDWLRQ�RI�WKH�IRU�ORRS�

7R�DGG�WKH�YDULDEOH�

���/RFDWH�WKH�FRPPHQW�LQ�WKH�WHPSODWH�FRGH�WKDW�VD\V�

6HTXHQFHU�3URFHVV

�7KLV�FRPPHQW�ZLOO�EH�MXVW�D�OLWWOH�ELW�DERYH�WKH�GLDJUDP�FDOOV�WKDW�ZH�MXVW�LQVHUWHG��

���,QVHUW�RQH�RI�WKH�WZR�YDULDEOH�GHFODUDWLRQV�VKRZQ�LQ�EROG�WH[W�EHORZ��WKH�OLQHV�RI�WH[W�WKDW�ZLOO�VXUURXQG�WKH�
GHFODUDWLRQ�DUH�SURYLGHG�IRU�WKH�VDNH�RI�FODULW\��

)RU�9HULORJ��LWDOLF�FRGH�LV�DOUHDG\�LQ�WKH�ILOH��

���6HTXHQFHU�3URFHVV

UHDO�GHOD\������GHOD\��ZLOO�VHUYH�DV�WKH�LQGH[�DQG�WKH�GHOD\�YDOXH

LQLWLDO

)RU�9+'/��LWDOLF�FRGH�LV�DOUHDG\�LQ�WKH�ILOH��

SURFHVV

YDULDEOH�GHOD\����UHDO�����GHOD\��ZLOO�KROG�WKH�GHOD\�YDOXH

EHJLQ

����$GG�D�)RU�/RRS�DQG�,QSXW�9DOXHV�WR�WKH�'LDJUDP�&DOOV

6LQFH�ZH�KDYH�VSHFLILHG�WKDW�WKH�JOREDO�FORFN�ZLOO�EH�DSSOLHG�FRQWLQXRXVO\�WKURXJKRXW�WKH�VLPXODWLRQ��ZH�GR�QRW�ZDQW�
WR�LQFOXGH�LW�LQ�WKH�IRU�ORRS��%RWK�WKH�ZULWH�DQG�WKH�UHDG�WUDQVDFWLRQV�ZLOO�EH�LQFOXGHG�LQ�WKH�IRU�ORRS��VR�WKDW�ZH�FDQ�
UHSHDW�WKHLU�H[HFXWLRQ�XQWLO�WKH�SRLQW�RI�IDLOXUH�LV�IRXQG�

1RWH��<RX�PD\�KDYH�QRWLFHG�WKDW�WKH�GHOD\V�LQ�WKH�UHDG�DQG�ZULWH�WUDQVDFWLRQ�KDYH�WKH�VDPH�QDPH��7KH�WZR�
GHOD\V�DUH�FRPSOHWHO\�LQGHSHQGHQW�RI�RQH�DQRWKHU�VLQFH�WKH\�UHVLGH�LQ�GLIIHUHQW�WLPLQJ�GLDJUDPV��7HVW%HQFKHU�
ZLOO�QRW�WU\�WR�UHODWH�WKH�WZR�GHOD\V��:H�KDYH�JLYHQ�WKH�WZR�GHOD\V�WKH�VDPH�QDPH�EHFDXVH��IRU�WKH�VDNH�RI�
VLPSOLFLW\��ZH�DUH�JRLQJ�WR�SURYLGH�WKH�VDPH�LQSXW�YDOXHV�IRU�WKH�WZR�GHOD\V�

6NLS�WR�WKH�VHFWLRQ�EHORZ�IRU�WKH�ODQJXDJH�\RX�DUH�ZRUNLQJ�ZLWK��WKHQ�PRGLI\�WKH�VHTXHQFHU�FRGH�VR�WKDW�LW�PDWFKHV�
ZKDW�LV�EHORZ��$IWHU�WKDW�LV�GRQH��ZH�ZLOO�GLVFXVV�WKH�FKDQJHV�WKDW�ZHUH�PDGH�DQG�ZKDW�WKH\�DUH�GRLQJ�

9HULORJ�8VHUV�

0RGLI\�WKH�WHPSODWH�ILOH�VR�WKDW�LW�PDWFKHV�WKH�IROORZLQJ�+'/�FRGH��FRGH�LQ�LWDOLF�LV�DOUHDG\�SUHVHQW��

IRU��GHOD\�� �������GHOD\��!������GHOD\�� �GHOD\��������

EHJLQ

���$SSO\B7EZULWH��DGGU���GDWD����UHDOWRELWV�GHOD\�BPLQ����

$SSO\B7EZULWH��
K)����
K$(����UHDOWRELWV�GHOD\�����



$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO������
���$SSO\BWEUHDG��DGGU���GDWD����UHDOWRELWV�GHOD\�BPLQ����

$SSO\BWEUHDG��
K)����
K$(����UHDOWRELWV�GHOD\����

HQG

9+'/�
���8VHUV�

0RGLI\�WKH�WHPSODWH�ILOH�VR�WKDW�LW�PDWFKHV�WKH�IROORZLQJ�+'/�FRGH��FRGH�LQ�LWDOLF�LV�DOUHDG\�SUHVHQW��

IRU�L�LQ���WR���ORRS

GHOD\��� �UHDO��������L�
�����

���$SSO\B7EZULWH��6ZHHS7HVW����DGGU���GDWD���GHOD\�BPLQBUHDO���

$SSO\B7EZULWH��6ZHHS7HVW����[�)�����[�$(����GHOD\����

���$SSO\BWEUHDG��6ZHHS7HVW����DGGU���GDWD���GHOD\�BPLQBUHDO���

$SSO\BWEUHDG��6ZHHS7HVW����[�)�����[�$(����GHOD\����

HQG�ORRS�

9+'/�
���8VHUV�

0RGLI\�WKH�WHPSODWH�ILOH�VR�WKDW�LW�PDWFKHV�WKH�IROORZLQJ�+'/�FRGH��FRGH�LQ�LWDOLF�LV�DOUHDG\�SUHVHQW��

IRU�L�LQ���WR���ORRS

GHOD\��� �UHDO��������L�
�����

���$SSO\B7EZULWH��6ZHHS7HVW����DGGU���GDWD���GHOD\�BPLQBUHDO���

$SSO\B7EZULWH��6ZHHS7HVW������������������������������GHOD\����

���$SSO\BWEUHDG��6ZHHS7HVW����DGGU���GDWD���GHOD\�BPLQBUHDO���

$SSO\BWEUHDG��6ZHHS7HVW������������������������������GHOD\����

HQG�ORRS�

(YDOXDWLQJ�WKH�+'/�&RGH

7KH�IRU�ORRS�WKDW�ZH�KDYH�HQWHUHG�ZLOO�UHSHDW���WLPHV��7KH�LQSXW�YDOXH�IRU�WKH�GHOD\V�ZLOO�EH�UHGXFHG�E\�ILYH�ZLWK�HDFK�
LWHUDWLRQ��SURGXFLQJ�WKH�VZHHS�HIIHFW��7ZR�WLPLQJ�HUURUV�ZLOO�EH�UHSRUWHG��7KH�ILUVW�ZLOO�EH�LQ�WKH�ILUVW�ORRS�DQG�ZLOO�EH�
FDXVHG�E\�WKH�IDFW�WKDW�WKH�IDOOLQJ�HGJH�RI�&6%�GRHV�QRW�VHW�XS�SURSHUO\�EHIRUH�WKH�QH[W�IDOOLQJ�HGJH�RI�WKH�FORFN��WKLV�
KDSSHQV�EHFDXVH�WKH�GHOD\�LV�WRR�ORQJ���7KH�VHFRQG�HUURU�ZLOO�EH�UHSRUWHG�E\�WKH�FRQWLQXRXV�VHWXS�FKHFNHU�GXULQJ�WKH�
ILQDO�LWHUDWLRQ��7KLV�HUURU�ZLOO�UHSRUW�D�PHVVDJH�IRU�HDFK�ELW�RI�'%86��IRU�D�WRWDO�RI�HLJKW�PHVVDJHV��

7KH�ORRS�WKDW�ZH�KDYH�FUHDWHG�ZLOO�FDXVH�WKH�UHDG�DQG�ZULWH�WUDQVDFWLRQV�WR�LWHUDWH�RQFH�IRU�HDFK�LWHUDWLRQ�RI�WKH�ORRS�
XQFRQGLWLRQDOO\��

����(QGLQJ�WKH�6LPXODWLRQ�IURP�WKH�7HVW�%HQFK

6LQFH�ZH�KDYH�DSSOLHG�WKH�JOREDO�FORFN�WR�UXQ�LQ�D�FRQWLQXRXV�ORRS��WKH�VLPXODWLRQ�ZLOO�QHYHU�HQG�XQOHVV�ZH�PDQXDOO\�
HQG�WKH�H[HFXWLRQ�RI�WKH�JOREDO�FORFN�RQFH�WKH�RWKHU�WUDQVDFWLRQV�KDYH�FRPSOHWHG��1RUPDOO\�\RX�ZRXOG�KDYH�WR�HQG�WKH�
VLPXODWLRQ�PDQXDOO\�WKURXJK�WKH�VLPXODWRU�IRU�WKLV�VRUW�RI�FDVH��:H�KDYH�SURYLGHG�D�VSHFLDO�$ERUW�FDOO�IRU�HDFK�WLPLQJ�
WUDQVDFWLRQ�WKDW�\RX�FDQ�XVH�WR�HQG�WKH�H[HFXWLRQ�RI�WKDW�WUDQVDFWLRQ��7R�PDNH�XVH�RI�WKLV��DGG�WKH�IROORZLQJ�OLQH�WR�WKH�
+'/�FRGH�DIWHU�WKH�HQG�RI�WKH�IRU�ORRS�

)RU�9HULORJ�

$ERUWBWEJOREDOBFORFN�

)RU�9+'/�



�����$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO�
$ERUWBWEJOREDOBFORFN�6ZHHS7HVW���

7KLV�VXEURXWLQH�FDOO�ZLOO�HQG�WKH�H[HFXWLRQ�RI�WKH�JOREDO�FORFN��7KLV�ZLOO�HQVXUH�WKDW�WKH�VLPXODWLRQ�ZLOO�HQG�ZLWKRXW�
WKH�QHHG�IRU�PDQXDO�LQWHUIHUHQFH�

����6DYH�WKH�7HPSODWH�)LOH

6DYH�\RXU�WHPSODWH�ILOH�E\�ULJKW�FOLFNLQJ�LQ�WKH�WHPSODWH�ILOH�HGLWRU�ZLQGRZ�DQG�VHOHFWLQJ�6DYH�IURP�WKH�SRS�XS�PHQX�

��*HQHUDWLQJ�WKH�7HVW�%HQFK�DQG�6LPXODWLQJ�WKH�3URMHFW

%HIRUH�VLPXODWLQJ�WKH�SURMHFW��ZH�PXVW�JHQHUDWH�WKH�+'/�FRGH�IRU�WKH�WRS�OHYHO�WHVW�EHQFK��7R�JHQHUDWH�WKLV�FRGH�

���6HOHFW�WKH�([SRUW�!�*HQHUDWH�7HVW�%HQFK�PHQX�RSWLRQ��7KLV�ZLOO�H[SDQG�WKH�PDFURV�LQ�WKH�WHPSODWH�ILOH��ZLWK�
WKH�JHQHUDWHG�+'/�FRGH�IRU�WKH�WRS�OHYHO�WHVW�EHQFK�LQ�WKH�ILOH�

6LPXODWLQJ�WKH�3URMHFW�ZLWK�7HVW%HQFKHU
V�%XLOW�LQ�9HULORJ�6LPXODWRU

7R�VLPXODWH�WKH�SURMHFW�

���&OLFN�WKH�\HOORZ� �WHVW�EHQFK�FRPSLOH�EXWWRQ�

���&OLFN�RQ�WKH�JUHHQ� �VLPXODWLRQ�UXQ�EXWWRQ�WR�VLPXODWH�WKH�SURMHFW��7KLV�ZLOO�UXQ�WKH�VLPXODWLRQ�

6LPXODWLQJ�WKH�3URMHFW�8VLQJ�WKH�0RGHO6LP�,QWHJUDWLRQ�)HDWXUH

,I�\RX�DUH�XVLQJ�WKH�0RGHO6LP�LQWHJUDWLRQ�IHDWXUH��FOLFN�WKH�\HOORZ�WE�EXWWRQ� �WR�DXWRODXQFK�0RGHO6LP�DQG�EXLOG�
WKH�3URMHFW�OLEUDULHV��6HH�6HFWLRQ�����RI�WKH�7HVW%HQFKHU�PDQXDO��RU�RQ�OLQH�KHOS��IRU�PRUH�LQIRUPDWLRQ�DERXW�0RGHO�
6LP�LQWHJUDWLRQ�

6LPXODWLQJ�WKH�3URMHFW�8VLQJ�$QRWKHU�7KLUG�3DUW\�6LPXODWRU

7KH�ILOHV�WKDW�\RX�ZLOO�QHHG�DUH�

���7KH�+'/�ILOHV�IRU�WKH�087��\RXU�RULJLQDO�PRGHO�FRGH���)RU�WKLV�WXWRULDO�HLWKHU�WEVUDP�Y�RU�WEVUDP�YKG�LV�WKH�
087�ILOH�

���2QH�+'/�FRGH�ILOH�IRU�HDFK�WLPLQJ�WUDQVDFWLRQ��7KHVH�ILOHV�DUH�QDPHG�DIWHU�WKH�WLPLQJ�GLDJUDP�QDPHV��)RU�WKLV�
WXWRULDO�\RX�ZLOO�KDYH�HLWKHU�WEJOREDOBFORFN�Y��WEUHDG�Y�DQG�WEZULWH�Y��RU�WEJOREDOBFORFN�YKG��WEUHDG�YKG�
DQG�WEZULWH�YKG�GHSHQGLQJ�RQ�ODQJXDJH�

���2QH�WRS�OHYHO�+'/�WHVW�EHQFK�ILOH��WKLV�LV�WKH�H[SDQGHG�WHPSODWH�ILOH���)RU�WKLV�WXWRULDO�LW�LV�QDPHG�WEHQFK��Y�RU�
WEHQFK��YKG�

���7KH�ZDYHOLEBLQHUWLDO�Y�RU�ZDYHOLE�YKG�OLEUDU\�ILOH��IRXQG�LQ�WKH�7HVW%HQFKHU�LQVWDOODWLRQ�GLUHFWRU\��

���)RU�9+'/��WKHUH�DUH�WZR�DGGLWLRQDO�SDFNDJH�ILOHV�\RX�PXVW�LQFOXGH�LQ�\RXU�ZRUN�GLUHFWRU\��V\QFDG�YKG�ZKLFK�
FRQWDLQV�JHQHULF�W\SHV�DQG�WDVNV�XVHG�E\�7HVW%HQFKHU�DQG�D�SURMHFW�VSHFLILF�SDFNDJH�ILOH�FDOOHG�
WEB6ZHHS7HVW�BWDVNV�YKG��ZKHUH�6ZHHS7HVW��LV�WKH�QDPH�RI�WKH�SURMHFW�

7KLV�FRPSOHWHV�WKH�3HUIRUPLQJ�D�6ZHHS�7HVW�WXWRULDO��'XULQJ�WKH�FRXUVH�RI�WKLV�WXWRULDO�ZH�KDYH�GLVFXVVHG�

���&UHDWLQJ�D�JOREDO�FORFN�DQG�V\QFKURQL]LQJ�WUDQVDFWLRQ�VWLPXOXV�ZLWK�WKH�FORFN�

���&UHDWLQJ�D�IUHH�SDUDPHWHU�IRU�XVH�DV�DQ�LQSXW�WR�D�WLPLQJ�WUDQVDFWLRQ�

���&UHDWLQJ�D�GHOD\�ZKRVH�YDOXHV�DUH�DQ�LQSXW�WR�WKH�WLPLQJ�WUDQVDFWLRQ�

���&RQWUROOLQJ�WKH�H[HFXWLRQ�PRGH�RI�D�WLPLQJ�WUDQVDFWLRQ�

���$GGLQJ�+'/�FRGH�WR�WKH�VHTXHQFHU�SURFHVV�RI�WKH�WHPSODWH�ILOH�



$SSHQGL[�%��3HUIRUPLQJ�D�6ZHHS�7HVW��$GYDQFHG�7XWRULDO������
���$ERUWLQJ�D�FRQWLQXRXVO\�H[HFXWLQJ�WUDQVDFWLRQ�IURP�WKH�WRS�OHYHO�WHVW�EHQFK�

$QRWKHU�0HWKRG�RI�&UHDWLQJ�D�6ZHHS�7HVW

$Q�H[DPSOH�SURMHFW�KDV�EHHQ�FUHDWHG�IRU�\RX�WR�H[DPLQH�WKDW�GHPRQVWUDWHV�DQRWKHU�PHWKRG�RI�SHUIRUPLQJ�D�VZHHS�WHVW��
7KH�VHFRQG�PHWKRG�XVHV�D�WLPLQJ�EDVHG�WHVW�EHQFK�LQVWHDG�RI�WKH�F\FOH�EDVHG�WHVW�EHQFK�XVHG�LQ�WKLV�WXWRULDO��,Q�WKH�
VHFRQG�H[DPSOH��HGJH�WUDQVLWLRQV�DUH�PDGH�UHODWLYH�WR�WKH�FORFN�HGJHV�XVLQJ�GHOD\V��7KH�PHWKRG�WKDW�\RX�FKRRVH�WR�XVH�
ZLOO�GHSHQG�XSRQ�WKH�VSHFLILF�PRGHO�WKDW�\RX�DUH�WHVWLQJ�

)LQGLQJ�2XW�0RUH

$GGLWLRQDO�H[DPSOH�ILOHV�FDQ�EH�IRXQG�LQ�WKH�([DPSOHV�VXEGLUHFWRU\�RI�WKH�LQVWDOODWLRQ�GLUHFWRU\��0DQ\�RI�WKHVH�ILOHV�
FRQWDLQ�WH[W�LQ�WKH�WLPLQJ�GLDJUDP�WKDW�VSHFLILHV�ZKDW�WKH�WLPLQJ�GLDJUDP�GHPRQVWUDWHV��,Q�DGGLWLRQ��WKHUH�LV�D�UH�
DGPH�W[W�ILOH�LQ�WKH�([DPSOHV�GLUHFWRU\�WKDW�VSHFLILHV�WKH�FRQWHQWV�RI�HDFK�VXEGLUHFWRU\�RI�WKH�([DPSOHV�!�9+'/�DQG�
([DPSOHV�!�9HULORJ�GLUHFWRULHV��
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$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\Q�
DSWL&$'�

<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\Q�
DSWL&$'��LV�SURWHFWHG�E\�LQWHUQDWLRQDO�FRS\ULJKWV��DQG�LV�WUDQVIHUUHG�WR�WKH�RULJLQDO�SXUFKDVHU�DQG�DQ\�VXEVHTXHQW�RZQ�
HU�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�LQGL�
FDWHV�\RXU�DFFHSWDQFH�RI�WKHVH�WHUPV��,I�\RX�GR�QRW�DJUHH�WR�DOO�RI�WKH�WHUPV�DQG�FRQGLWLRQV��UHWXUQ�WKH�XQRSHQHG�6RIW�
ZDUH�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�6RIW�
ZDUH�LV�LQVWDOOHG�RQ�D�QHWZRUNHG�V\VWHP��RU�RQ�D�FRPSXWHU�FRQQHFWHG�WR�D�ILOH�VHUYHU�RU�RWKHU�V\VWHP�WKDW�SK\V�
LFDOO\�DOORZV�VKDUHG�DFFHVV�WR�WKH�6RIWZDUH��/LFHQVHH�DJUHHV�WR�SURYLGH�WHFKQLFDO�RU�SURFHGXUDO�PHWKRGV�WR�
SUHYHQW�XVH�RI�WKH�6RIWZDUH�E\�PRUH�WKDQ�RQH�XVHU�

��2QH�PDFKLQH�UHDGDEOH�FRS\�RI�WKH�6RIWZDUH�PD\�EH�PDGH�IRU�%$&.83�385326(6�21/<��DQG�WKH�FRS\�VKDOO�
GLVSOD\�DOO�SURSULHWDU\�QRWLFHV��DQG�EH�ODEHOHG�H[WHUQDOO\�WR�VKRZ�WKDW�WKH�EDFNXS�FRS\�LV�WKH�SURSHUW\�RI�6\Q�
DSWL&$'��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\QDSWL&$'��8SRQ�VXFK�
WUDQVIHU��/LFHQVHH�PXVW�WUDQVIHU�RU�GHVWUR\�DOO�FRSLHV�RI�WKH�6RIWZDUH�

��([FHSW�DV�H[SUHVVO\�SURYLGHG�LQ�WKLV�/LFHQVH��/LFHQVHH�PD\�QRW�PRGLI\��UHYHUVH�HQJLQHHU��GHFRPSLOH��GLVDVVHP�
EOH��GLVWULEXWH��VXE�OLFHQVH��VHOO��UHQW��OHDVH��JLYH�RU�LQ�DQ\�RWKHU�ZD\�WUDQVIHU��E\�DQ\�PHDQV�RU�LQ�DQ\�PHGLXP��
LQFOXGLQJ�WHOHFRPPXQLFDWLRQV��WKH�6RIWZDUH��/LFHQVHH�ZLOO�XVH�LWV�EHVW�HIIRUWV�DQG�WDNH�DOO�UHDVRQDEOH�VWHSV�WR�
SURWHFW�WKH�6RIWZDUH�IURP�XQDXWKRUL]HG�XVH��FRS\LQJ�RU�GLVVHPLQDWLRQ��DQG�ZLOO�PDLQWDLQ�DOO�SURSULHWDU\�QR�
WLFHV�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�ZDU�
UDQW\�

',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�



�����$SSHQGL[�&��/LFHQVH�$JUHHPHQW
'(01,),(6�$1'�$*5((6�72�+2/'�6<1$37,&$'�+$50/(66�)520�68&+�&/$,06��7+(�(1�
7,5(�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�,0�
3/,('��,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�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�/L�
FHQVH�VKDOO�EH�FRQWUROOHG�E\�WKH�ODZV�RI�WKH�6WDWH�RI�9LUJLQLD��DQG�WKH�8QLWHG�6WDWHV�RI�$PHULFD�
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