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FDOO\�DGGHG�WR�WKH�'LDJUDP�ZLQGRZ��7KLV�IHDWXUH�DOORZV�\RX�WR�TXLFNO\�VHW�XS�D�SURMHFW�DQG�VWDUW�VLPXODWLQJ�DQG�GH�
EXJJLQJ�ZLWKRXW�KDYLQJ�WR�VWRS�DQG�VSHFLI\�D�VHW�RI�VLJQDOV��)RU�ODUJH�SURMHFWV�\RX�PD\�ZDQW�WR�WXUQ�RII�WKLV�IHDWXUH�E\�
FKRRVLQJ�WKH�3URMHFW�!�3URMHFW�6HWWLQJV�PHQX�DQG�XQ�FKHFNLQJ�WKH�*UDE�WRS�OHYHO�VLJQDOV�FKHFN�ER[��)RU�VPDOO�
SURMHFWV�WKH�DXWRPDWLF�VLJQDO�ZDWFKHV�VDYH�D�ORW�RI�WLPH�VR�ZH�ZLOO�OHDYH�LW�RQ�IRU�WKH�WXWRULDO��)LUVW��OHW
V�VLPXODWH�ZLWK�
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��5LJKW�FOLFN�RQ�WKH�VXP�SRUW�IRU�ID��WR�RSHQ�D�FRQWH[W�PHQX�

��&KRRVH�WKH�:DWFK�&RQQHFWLRQ�PHQX�RSWLRQ��7KLV�DGGV�WKH�WHVWEHG�$��ID��VXP�VLJQDO�WR�WKH�'LDJUDP�ZLQGRZ�

��3UHVV�WKH�JUHHQ�5XQ�EXWWRQ�WR�UXQ�DQRWKHU�VLPXODWLRQ��9HULI\�WKDW�WKH�WHVWEHG�$��ID��VXP�VLJQDO�LV�WKH���ELW�RI�
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��3UHVV�WKH�'HOHWH�NH\�RQ�WKH�NH\ERDUG�WR�UHPRYH�WKH�VLJQDO�IURP�WKH�'LDJUDP�ZLQGRZ���

��3UHVV�WKH�JUHHQ�5XQ�EXWWRQ�WR�UXQ�DQRWKHU�VLPXODWLRQ��9HULI\�WKDW�WKH�WHVWEHG�$��ID��VXP�VLJQDO�ZDV�QRW�
ZDWFKHG�

1H[W�ZH�ZLOO�H[SHULPHQW�ZLWK�GLIIHUHQW�ZD\V�WR�YLHZ�ZDYHIRUPV�LQ�WKH�'LDJUDP�ZLQGRZ�

��,Q�WKH�WLPH�OLQH�DERYH�WKH�VLJQDOV�LQ�WKH�'UDZLQJ�ZLQGRZ��OHIW�FOLFN�GRZQ�DQG�KROG�WR�VKRZ�D�PDUNHU�WKDW�GLVSOD\V�
WKH�YDOXH�RI�HDFK�VLJQDO��5HOHDVH�WKH�PRXVH�EXWWRQ�ZLWKRXW�GUDJJLQJ�

��/HIW�FOLFN�DQG�GUDJ�WKH�PDUNHU�DERXW���QV�LQ�WKH�WLPH�OLQH�ZLQGRZ��:KHQ�\RX�UHOHDVH�WKH�PRXVH�EXWWRQ��WKH�ZLQ�
GRZ�ZLOO�]RRP�WR�GLVSOD\�WKH�WLPH�UDQJH�WKDW�WKH�PRXVH�ZDV�GUDJJHG�RYHU�

��5LJKW�FOLFN�LQ�WKH�WLPH�OLQH�WR�]RRP�RXW�RQ�WKH�ZDYHIRUPV�
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�����6DYH�WKH�3URMHFW��:DYHIRUPV�DQG�6RXUFH�&RGH

1H[W�ZH�ZLOO�OHDUQ�WR�VDYH�WKH�SURMHFW��ZDYHIRUPV��DQG�VRXUFH�FRGH��7KH�SURMHFW�VDYHV�WKH�VLPXODWLRQ�RSWLRQV�DQG�WKH�
QDPHV�RI�WKH�ILOHV�FRQWDLQHG�RQ�WKH�SURMHFW�WUHH��,W�GRHV�QRW�VDYH�WKH�VRXUFH�FRGH�RU�WKH�ZDWFKHG�VLJQDOV��7R�VDYH�WKH�
SURMHFW��

��&KRRVH�WKH�3URMHFW�!�6DYH�+'/�3URMHFW�PHQX�RSWLRQ�WR�RSHQ�WKH�6DYH�3URMHFW�$V�GLDORJ��
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��)LOH�!�6DYH�7LPLQJ�'LDJUDP���

(DFK�WLPH�\RX�VLPXODWH��HYHU\�RSHQ�HGLWRU�LV�TXHULHG�WR�GHWHUPLQH�LI�WKH�VRXUFH�FRGH�QHHGV�WR�EH�VDYHG�EHIRUH�WKH�VLP�
XODWLRQ�VWDUWV��,I�\RX�QHHG�WR�VDYH�WKH�FRGH�EHIRUH�\RX�DUH�UHDG\�WR�SHUIRUP�D�VLPXODWLRQ��XVH�RQH�RI�WKH�IROORZLQJ�PHQX�
RSWLRQV�

��7KH�(GLWRU�!�6DYH�+'/�VRXUFH�PHQX�RSWLRQ�WR�VDYH�WKH�VRXUFH�FRGH�LQ�WKH�HGLWRU�ZLWK�WKH�IRFXV�

��7KH�(GLWRU�!�6DYH�$OO�PHQX�RSWLRQ�WR�VDYH�WKH�VRXUFH�FRGH�LQ�DOO�RSHQHG�HGLWRUV�

�7R�UH�RSHQ�D�9HUL/RJJHU�3URMHFW��ILUVW�RSHQ�WKH�SURMHFW�DQG�WKHQ�ORDG�WKH�WLPLQJ�GLDJUDP�ILOHV�

�����&RQILJXUH�WKH�3URMHFW�IRU�3DUW��

1RZ�ZH�ZLOO�VHW�XS�WKH�SURMHFW�IRU�WKH�QH[W�VHFWLRQ�E\�UHPRYLQJ�WKH�WHVW�EHQFK�ILOH�DQG�VDYLQJ�WKH�SURMHFW�XQGHU�D�GLI�
IHUHQW�QDPH��7R�UHPRYH�DGG�WHVW�Y�IURP�WKH�SURMHFW�

��/HIW�FOLFN�RQ�WKH�DGG�WHVW�Y�ILOHQDPH�WR�VHOHFW�LW�LQ�WKH�SURMHFW�WUHH�

��3UHVV�WKH�'HOHWH�NH\�RQ�WKH�NH\ERDUG�WR�UHPRYH�WKH�ILOH��)LOHV�FDQ�DOVR�EH�UHPRYHG�XVLQJ�WKH�FRQWH[W�PHQX�RU�
WKH�3URMHFW�!�5HPRYH�)LOH�PHQX�RSWLRQ��

��&KRRVH�WKH�3URMHFW�!�6DYH�+'/�3URMHFW�$V�PHQX�RSWLRQ�DQG�VDYH�WKH�SURMHFW�XQGHU�WKH�QDPH�RI�DGG�ZDYH�KSM�

��&KRRVH�)LOH�!1HZ�7LPLQJ�'LDJUDP�WR�FOHDU�WKH�'LDJUDP�ZLQGRZ�

��9HULI\�WKDW�RQO\�RQH�ILOH��DGG��Y��LV�OLVWHG�RQ�WKH�SURMHFW�WUHH��DQG�WKDW�WKH�'LDJUDP�ZLQGRZ�LV�HPSW\�

3DUW����*UDSKLFDO�7HVW�%HQFK�*HQHUDWLRQ

,Q�WKLV�VHFWLRQ�\RX�ZLOO�GUDZ�DQG�VLPXODWH�D�WHVW�EHQFK�XVLQJ�WKH�WLPLQJ�GLDJUDP�HGLWRU�

�����%XLOG�WKH�3URMHFW�DQG�([DPLQH�WKH�%ODFN�6LJQDOV

,Q�WKH�SUHYLRXV�VHFWLRQ��DOO�WKH�VLJQDOV�ZHUH�SXUSOH�WR�LQGLFDWH�WKDW�WKH\�ZHUH�VLPXODWHG�VLJQDOV�WKDW�ZHUH�JHQHUDWHG�E\�
WKH�9HULORJ�FRGH��,Q�WKLV�VHFWLRQ�ZH�KDYH�GHOHWHG�WKH�WHVWEHG�PRGXOH�DQG�WKH�QHZ�WRS�OHYHO�PRGXOH�KDV�LQSXW�SRUW�VLJQDOV�
WKDW�DUH�QRW�EHLQJ�GULYHQ�E\�DQ\�RWKHU�PRGXOH�LQ�WKH�SURMHFW��7R�YHULI\�WKLV�

��&KRRVH�WKH�6LP�'LDJUDP�	�3URMHFW�RSWLRQ�IURP�WKH�GURS�GRZQ�ER[�RQ�WKH�OHIW�VLGH�RI�WKH�VLPXODWLRQ�EXWWRQ�
EDU��7KLV�VLPXODWLRQ�VWDWH�RSWLRQ�OHWV�WKH�VLPXODWRU�FRPSLOH�ERWK�WKH�GUDZQ�ZDYHIRUPV�DQG�WKH�9HULORJ�VRXUFH�
FRGH�ILOHV�WRJHWKHU�

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

��1RWLFH�WKDW�WKH�'LDJUDP�ZLQGRZ�QRZ�KDV�WZR�SXUSOH�VLJQDOV�DQG�WKUHH�EODFN�VLJQDOV��7KH�SXUSOH�VLJQDOV�DUH��VLP�
XODWHG��VLJQDOV�ZKRVH�YDOXHV�ZLOO�EH�GHWHUPLQHG�GXULQJ�WKH�QH[W�VLPXODWLRQ��7KH�EODFN�VLJQDOV�DUH�LQSXW�VLJ�
QDOV�WKDW�QHHG�WR�EH�GHILQHG�EHIRUH�D�QRQ�WULYLDO�VLPXODWLRQ�FDQ�WDNH�SODFH�

��8VH�WKH�3URMHFW�WUHH�WR�YHULI\�WKDW�WKH�EODFN�VLJQDOV�DUH�LQSXW�SRUWV�RI�WKH����)RXU%LW$GGHU!!!�PRGXOH�
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9HUL/RJJHU�KDV�WZR�VLPXODWLRQ�PRGHV��$XWR�5XQ�DQG�'HEXJ�5XQ��7KH�VLPXODWLRQ�PRGH�LV�GLVSOD\HG�RQ�WKH�OHIW�PRVW�
EXWWRQ�RQ�WKH�VLPXODWLRQ�EXWWRQ�EDU��,Q�WKH�'HEXJ�5XQ�PRGH��VLPXODWLRQV�DUH�VWDUWHG�RQO\�ZKHQ�WKH�XVHU�SUHVVHV�WKH�
5XQ�RU�6LQJOH�6WHS�EXWWRQV��VLPLODU�WR�D�VWDQGDUG�9HULORJ�VLPXODWRU���,Q�$XWR�5XQ�PRGH�WKH�VLPXODWRU�ZLOO�DXWRPDWL�
FDOO\�UXQ�D�VLPXODWLRQ�HDFK�WLPH�D�ZDYHIRUP�LV�HGLWHG�LQ�WKH�'LDJUDP�ZLQGRZ��7KLV�PRGH�PDNHV�LW�HDV\�WR�TXLFNO\�WHVW�
VPDOO�PRGXOHV�DQG�SHUIRUP�ERWWRP�XS�WHVWLQJ��:KLOH�GUDZLQJ�WKH�RULJLQDO�WHVW�EHQFK�ZH�ZLOO�VHW�WKH�VLPXODWRU�WR�'HEXJ�
5XQ�PRGH�

��3UHVV�WKH�VLPXODWLRQ�PRGH�EXWWRQ�WR�WRJJOH�WKH�GLVSOD\�WR�'HEXJ�5XQ�

�����+RZ�WR�'UDZ�:DYHIRUPV

,I�\RX�DUH�DOUHDG\�IDPLOLDU�ZLWK�6\QDSWL&$'
V�WLPLQJ�GLDJUDP�HGLWLQJ�HQYLURQPHQW��VNLS�DKHDG�WR�6HFWLRQ�����ZKHUH�
\RX�ZLOO�GUDZ�VWLPXOXV�YHFWRUV�DQG�XVH�WKH�9LUWXDO�6WDWH�HGLW�ER[�WR�GHILQH�WKH�YDOXHV�IRU�WKH�[�DQG�\�EXVVHV�

,I�WKLV�LV�\RXU�ILUVW�WLPH�XVLQJ�D�6\QDSWL&$'�WLPLQJ�GLDJUDP�HGLWRU�WKHQ�ZH�ZLOO�ILUVW�GUDZ�VHYHUDO�UDQGRP�ZDYHIRUPV�
WR�IDPLOLDUL]H�\RX�ZLWK�WKH�GUDZLQJ�HQYLURQPHQW�

���1RWLFH�WKH�EXWWRQV�ZLWK�WKH�ZDYHIRUPV�GUDZQ�RQ�WKHP��7KHVH�DUH�WKH�VWDWH�EXWWRQV��7KH�DFWLYH�EXWWRQ�LV�FRORUHG�
UHG�DQG�LQGLFDWHV�WKH�VWDWH�RI�WKH�QH[W�VHJPHQW�GUDZQ��,Q�WKLV�FDVH��WKH�+,*+�VWDWH�EXWWRQ�LV�SUREDEO\�DFWLYH�

���0RYH�WKH�PRXVH�FXUVRU�WR�LQVLGH�WKH�GUDZLQJ�ZLQGRZ�DW�WKH�VDPH�OHYHO�DV�WKH�VLJQDO�QDPH�FBLQ��DQG�DW�DERXW�
��QV��

���/HIW�FOLFN�WR�GUDZ�D�ZDYHIRUP�VHJPHQW�IURP��QV�WR�WKH�FXUVRU��1RWLFH�WKDW�D�+,*+�VLJQDO�ZDV�FUHDWHG��

���$�GLIIHUHQW�VWDWH�EXWWRQ�LV�QRZ�DFWLYDWHG��7KH�VWDWH�EXWWRQV�DXWRPDWLFDOO\�WRJJOH�EHWZHHQ�WKH�WZR�PRVW�UHFHQWO\�
DFWLYDWHG�VWDWHV��7KH�VPDOO�UHG�7�DERYH�WKH�VWDWH�QDPH�GHQRWHV�WKH�WRJJOH�VWDWH��

���0RYH�WKH�FXUVRU�WR�DERXW���QV�RQ�WKH�VDPH�VLJQDO�DQG�OHIW�FOLFN��1RZ�D�/2:�VHJPHQW�LV�GUDZQ�IURP�WKH�HQG�
RI�WKH�+,*+�VLJQDO�WR�WKH�ORFDWLRQ�RI�WKH�FXUVRU��

���/HIW�FOLFN�RQ�WKH�9$/�EXWWRQ�WR�DFWLYDWH�WKH�YDOLG�VWDWH�EXWWRQ�DQG�GUDZ�DQRWKHU�ZDYHIRUP�VHJPHQW��

���'UDZ�PRUH�VHJPHQWV��XVLQJ�DOO�WKH�VWDWHV�H[FHSW�WKH�+(;�EXWWRQ��:H�ZLOO�XVH�WKLV�EXWWRQ�ODWHU�WR�GHILQH�WKH�VWDWH�
YDOXHV�IRU�WKH�PXOWL�ELW�VLJQDOV��)RU�QRZ��H[SHULPHQW�ZLWK�WKH�JUDSKLFDO�VWDWHV�RQ�HDFK�RI�WKH�EODFN�VLJQDOV�
�WKH�SXUSOH�VLJQDOV�DUH�RXWSXWV�RI�WKH�VLPXODWLRQ�DQG�FDQQRW�EH�GUDZQ�RQ��

<RXU�GUDZLQJ�VKRXOG�EH�D�PHVV��RU�DW�OHDVW�ORRN�QRWKLQJ�OLNH�)LJXUH���ORFDWHG�LQ�6HFWLRQ�����

�����+RZ�WR�(GLW�:DYHIRUPV

7KHUH�DUH�IRXU�PDLQ�HGLWLQJ�WHFKQLTXHV�XVHG�WR�PRGLI\�H[LVWLQJ�VLJQDOV��1RWH��WKHVH�WHFKQLTXHV�ZLOO�QRW�ZRUN�RQ�FORFNV�
DQG�VLPXODWHG�VLJQDOV���7KH�PRVW�FRPPRQO\�XVHG�WHFKQLTXH�LV�WKH�GUDJJLQJ�RI�VLJQDO�WUDQVLWLRQV�WR�DGMXVW�WKHLU�ORFDWLRQ��
7KH�RWKHU�WKUHH�WHFKQLTXHV�DOO�DFW�RQ�VLJQDO�VHJPHQWV��WKH�ZDYHIRUPV�EHWZHHQ�WZR�FRQVHFXWLYH�VLJQDO�WUDQVLWLRQV���7KH�
VHJPHQW�ZDYHIRUP�FDQ�EH�FKDQJHG��GHOHWHG��RU�D�QHZ�VHJPHQW�FDQ�EH�LQVHUWHG�ZLWKLQ�DQRWKHU�VHJPHQW��8VH�HDFK�RI�WKH�
IROORZLQJ�WHFKQLTXHV�

���0RYH�D�VLJQDO�WUDQVLWLRQ��/HIW�FOLFN�DQG�KROG�RQ�D�VLJQDO�WUDQVLWLRQ��$�JUHHQ�EDU�ZLOO�DSSHDU�WKDW�IROORZV�WKH�
PRXVH�FXUVRU��5HOHDVH�WKH�PRXVH�EXWWRQ�ZKHQ�WKH�JUHHQ�EDU�LV�DW�WKH�GHVLUHG�ORFDWLRQ�

���&KDQJH�WKH�VWDWH�RI�D�VHJPHQW��$�VHJPHQW�LV�WKH�ZDYHIRUP�EHWZHHQ�WZR�FRQVHFXWLYH�VLJQDO�WUDQVLWLRQV��/HIW�
FOLFN�RQ�WKH�VHJPHQW�WR�VHOHFW�LW��D�VHOHFWHG�VHJPHQW�KDV�D�KLJKOLJKWHG�ER[�GUDZQ�DURXQG�LW���7KHQ�OHIW�FOLFN�
RQ�WKH�VWDWH�EXWWRQ�RI�WKH�QHZ�VWDWH�GHVLUHG�
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���'HOHWH�D�VHJPHQW��6HOHFW�D�VHJPHQW��WKHQ�SUHVV�WKH��GHOHWH!�NH\�

���,QVHUW�D�VHJPHQW��,QVLGH�D�ODUJH�VHJPHQW��OHIW�FOLFN�GRZQ�DQG�GUDJ�WR�WKH�ULJKW��WKHQ�UHOHDVH��$�QHZ�VHJPHQW�
ZLOO�EH�DGGHG�LQ�WKH�PLGGOH�RI�WKH�RULJLQDO�VHJPHQW��)RU�WKLV�RSHUDWLRQ�WR�ZRUN��WKH�RULJLQDO�VHJPHQW�PXVW�EH�
ZLGH�HQRXJK�WR�EH�VHOHFWHG�

)RU�PRUH�GHWDLOHG�LQVWUXFWLRQV��UHDG�WKH�7HVW%HQFKHU�DQG�:DYH)RUPHU�RQ�OLQH�KHOS�&KDSWHU����6LJQDOV�DQG�:DYH�
IRUPV�

�����'UDZ�WKH�6WLPXOXV�:DYHIRUPV

1RZ�XVH�WKH�DERYH�WHFKQLTXHV�WR�HGLW�WKH�VLJQDOV�VR�WKH\�KDYH�URXJKO\�WKH�VDPH�WUDQVLWLRQV�DQG�JUDSKLFDO�VWDWHV�DV�WKH�
VLJQDOV�LQ�WKH�ILJXUH�EHORZ��7KLV�LV�QRW�WKH�QRUPDO�ZD\�WR�FUHDWH�D�WLPLQJ�GLDJUDP��EXW�LW�ZLOO�WHDFK�\RX�KRZ�WR�XVH�WKH�
HGLWLQJ�IHDWXUHV�RI�6\QDSWL&$'
V�WLPLQJ�GLDJUDP�HGLWRU��0DNH�VXUH�\RX�WU\�DOO�WKH�HGLWLQJ�WHFKQLTXHV�

)LJXUH����6WLPXOXV�YHFWRUV�IRU�WKH���ELW�DGGHU�FLUFXLW

1H[W��HGLW�WKH�YLUWXDO�EXV�VWDWHV�RI�WKH�YDOLG�VHJPHQWV�RQ�WKH�[�DQG�\�EXVHV�

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

��(QWHU�WKH�IROORZLQJ�KH[�YDOXH�LQWR�WKH�YLUWXDO�HGLW�ER[��PDNH�VXUH�WR�W\SH�WKH�VLQJOH�TXRWH���
K�

��3UHVV�WKH�$/7�1�NH\V�RU�1H[W�EXWWRQ�WR�PRYH�WR�WKH�QH[W�VHJPHQW�RQ�WKH�VLJQDO�

��&RQWLQXH�WR�HQWHU�YDOXHV�LQWR�HDFK�VHJPHQW�VR�WKDW�LW�PDWFKHV�)LJXUH���DQG�SUHVV�WKH�2.�EXWWRQ�WR�DFFHSW�WKH�ODVW�
YDOXH�

��5HSHDW�WKH�DERYH�LQVWUXFWLRQV�IRU�WKH�\�VLJQDO��

$W�WKLV�SRLQW��WKH�FBLQ��[>���@��DQG�\>���@�VLJQDOV�VKRXOG�ORRN�OLNH�)LJXUH����([DFW�SODFHPHQW�RI�HGJHV�LV�QRW�UHTXLUHG�
IRU�WKLV�WXWRULDO�

�����6LPXODWH�XVLQJ�WKH�$XWR�5XQ�6LPXODWLRQ�0RGH

&XUUHQWO\�WKH�VLPXODWRU�LV�LQ�'HEXJ�5XQ�PRGH��VR�VLPXODWLRQV�DUH�VWDUWHG�RQO\�ZKHQ�WKH�5XQ�EXWWRQ�LV�SUHVVHG��6WDUW�
D�VLPXODWLRQ��

��3UHVV�WKH�JUHHQ�5XQ�EXWWRQ�RQ�WKH�VLPXODWLRQ�EXWWRQ�EDU��

��9HULI\�WKDW�WKH�VXP�DQG�FBRXW�DUH�FRUUHFWO\�EHLQJ�FRPSXWHG�DV�[���\��FBLQ��

��1H[W��GUDJ�DQG�GURS�DQ�HGJH�RQ�WKH�[>���@�VLJQDO��1RWLFH�WKDW�WKH�VLPXODWHG�VLJQDOV�GR�127�FKDQJH�YDOXHV�EH�
FDXVH�WKH�VLPXODWRU�LV�LQ�'HEXJ�5XQ�PRGH�

��3UHVV�WKH�JUHHQ�5XQ�EXWWRQ�WR�XSGDWH�WKH�VLPXODWLRQ�YDOXHV�

1H[W�ZH�ZLOO�GHPRQVWUDWH�WKH�$XWR�5XQ�PRGH�ZKLFK�DOORZV�LQWHUDFWLYH�GHEXJJLQJ�RI�PRGXOHV��7KLV�PRGH�LV�HVSHFLDOO\�
XVHIXO�IRU�GHEXJJLQJ�VPDOO�PRGXOHV��

��3UHVV�WKH�VLPXODWLRQ�PRGH�EXWWRQ�WR�WRJJOH�WKH�GLVSOD\�WR�$XWR�5XQ��
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WKH�HGJH�
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WHVW�EHQFK��

�����,PSRUW�DQG�*HQHUDWH�:DYHIRUPV

7KH�PRVW�GLIILFXOW�DQG�WHGLRXV�SDUW�RI�GHVLJQLQJ�WHVW�EHQFKHV�LV�DFFXUDWHO\�HQWHULQJ�WKH�ZDYHIRUP�GDWD��9HUL/RJJHU�
DFFHOHUDWHV�WKLV�SURFHVV�E\�DFFHSWLQJ�ZDYHIRUP�GDWD�YLD�VL[�GLIIHUHQW�PHWKRGV��9HULORJ�FRGH��GUDZLQJ��VSUHDGVKHHWV��
VLPXODWRU�RXWSXW��+3�ORJLF�DQDO\]HU�FDSWXUH��DQG�HTXDWLRQ�JHQHUDWLRQ��6R�IDU�ZH�KDYH�GHPRQVWUDWHG�WKH�GUDZLQJ�RI�
ZDYHIRUPV�DQG�WKH�XVH�RI�VWDQGDUG�9HULORJ�FRGH�ZKLFK�DUH�H[FHOOHQW�FKRLFHV�IRU�GHVLJQLQJ�VPDOO�WHVW�EHQFKHV��+RZ�
HYHU��IRU�ODUJH�WHVW�EHQFKHV�LW�LV�HDVLHU�WR�XVH�DXWRPDWHG�WHFKQLTXHV�WR�JHQHUDWH�\RXU�GDWD��7KH�7HVW%HQFKHU�DQG�:DYH�
)RUPHU�RQ�OLQH�KHOS�&KDSWHU�����6WLPXOXV�*HQHUDWLRQ�DQG�:DYHIRUP�,PSRUW�FRYHUV�WKH�VSUHDGVKHHW��VLPXODWRU�LPSRUW��
DQG�+3�/RJLF�DQDO\]HU�IHDWXUHV��7KH�HTXDWLRQ�EDVHG�JHQHUDWLRQ�RI�ZDYHIRUPV�LV�FRYHUHG�LQ�&KDSWHU�����:DYHIRUP�
(TXDWLRQ�*HQHUDWLRQ��

1RZ�ZH�ZLOO�TXLFNO\�GHPRQVWUDWH�WKH�ZDYHIRUP�HTXDWLRQ�IHDWXUHV�XVLQJ�WKH�IROORZLQJ�VWHSV�

��'RXEOH�FOLFN�RQ�WKH�[>���@�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ER[�

��1RWLFH�WKH�GURS�GRZQ�HGLW�ER[�WR�WKH�ULJKW�RI�WKH�:IP�(TQ�EXWWRQ��7KLV�ER[�LV�ZKHUH�WHPSRUDO�HTXDWLRQV�DUH�
HQWHUHG��7KH�GHIDXOW�HTXDWLRQ�FRQWDLQV�WKH�V\QWD[�IRU�DOO�WKH�SRVVLEOH�VWDWHV��,I�\RX�VWDUW�E\�HGLWLQJ�WKLV�HTXDWLRQ�
\RX�ZLOO�QRW�KDYH�WR�ORRN�XS�WKH�V\QWD[�IRU�ZULWLQJ�WKH�WHPSRUDO�HTXDWLRQ�

�QV =��� ��� ����� +�� /�� 9�� ;

��3UHVV�WKH�:IP�(TQ�EXWWRQ�WR�DSSO\�WKH�DERYH�HTXDWLRQ�WR�WKH�VLJQDO��

��/RRN�DW�WKH�JHQHUDWHG�ZDYHIRUP�DQG�FRPSDUH�LW�WR�WKH�HTXDWLRQ��1RWLFH�WKDW�WKH�HTXDWLRQ�LV�D�OLVW�RI�WKH�IRUP�
WLPHBGXUDWLRQ VWDWHBRIBVHJPHQW�HOHPHQWV��7R�UHSHDW�SDUWV�RI�WKH�OLVW�XVH�WKH�V\QWD[��OLVW�UHSHDWBQXPEHU�

<RX�FDQ�DOVR�DXWRPDWLFDOO\�ODEHO�ZDYHIRUPV�E\�XVLQJ�WKH�/DEHO�:DYHIRUP�(TXDWLRQ�IXQFWLRQV��7KHVH�DUH�PRUH�FRP�
SOH[�WKDQ�WKH�ZDYHIRUP�HTXDWLRQV��VR�\RX�ZLOO�KDYH�WR�UHDG�&KDSWHU����LQ�WKH�7HVW%HQFKHU�DQG�:DYH)RUPHU�PDQXDO�
WR�JHW�WKH�IXOO�EHQHILW�RI�WKHVH�IHDWXUHV��

��'RXEOH�FOLFN�RQ�WKH�[>���@�VLJQDO�QDPH�WR�RSHQ�WKH�6LJQDO�3URSHUWLHV�GLDORJ�ER[�

��1RWLFH�WKH�GURS�GRZQ�HGLW�ER[�WR�WKH�ULJKW�RI�WKH�/DEHO�(TQ�EXWWRQ��7KLV�ER[�LV�ZKHUH�ODEHO�ZDYHIRUP�HTXDWLRQV�
DUH�HQWHUHG��

��(QWHU�WKH�IROORZLQJ�HTXDWLRQ�LQWR�WKH�GURS�GRZQ�HGLW�ER[��+H[�,QF���������

��3UHVV�WKH�/DEHO�(TQ�EXWWRQ�WR�ODEHO�WKH�VLJQDO�IRU�[>���@��7KLV�HTXDWLRQ�JHQHUDWHV�LQFUHPHQWV�IURP���LQ�VWHSV�RI�
��IRU����WLPHV�DQG�RXWSXWV�D�KH[DGHFLPDO�YDOXH�

��1RWLFH�KRZ�WKH�ODEHOV�KDYH�FKDQJHG�RQ�WKH�VLJQDO��\RX�PD\�QHHG�WR�]RRP�LQ�WR�FOHDUO\�VHH�DOO�WKH�VHJPHQWV���$OVR�
QRWLFH�KRZ�WKH�VLPXODWLRQ�RXWSXW�FKDQJHG�IRU�WKH�YDOLG�VHJPHQWV�EXW�LW�GLG�QRW�FKDQJH�IRU�WKH�QRQ�YDOLG�VHJ�
PHQWV��7KLV�LV�EHFDXVH�WKH�YLUWXDO�VWDWH�YDOXHV�DUH�RQO\�XVHG�WR�GHILQH�WKH�VWDWH�RI�WKH�YDOLG�VHJPHQWV

�3DUW����%UHDNSRLQWV��6WHSSLQJ��DQG�7UDFLQJ

7KLV�VHFWLRQ�RI�WKH�WXWRULDO�LV�VWLOO�XQGHU�FRQVWUXFWLRQ��,I�\RX�ZRXOG�OLNH�WR�SUDFWLFH�GHEXJJLQJ��ILUVW�UHDG�WKH�*HWWLQJ�
6WDUWHG�DQG�&KDSWHU����6LPXODWLRQ�DQG�'HEXJ�)XQFWLRQV�FKDSWHUV�LQ�WKH�RQ�OLQH�9HUL/RJJHU�+HOS��1H[W��LQWURGXFH�D�
V\QWD[�HUURU�LQWR�WKH�DGG��Y�ILOH�DQG�DWWHPSW�WR�ILQG�LW�XVLQJ�WKH�(UURUV�WDJ�LQ�WKH�5HSRUW�ZLQGRZ��)L[�WKH�V\QWD[�HUURU��
WKHQ�LQWURGXFH�D�VHPDQWLF�HUURU�LQ�WKH�IXOO�DGGHU�FRGH�VR�WKDW�LW�GRHV�QRW�KDQGOH�WKH�FDUU\�FRUUHFWO\��8VH�EUHDNSRLQWV�DQG�
VLQJOH�VWHS�GHEXJJLQJ�WR�ORFDWH�WKH�HUURU�
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