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�
� ) $ . 2 33� HTXLSPHQW� LV� GHVLJQHG� IRU� HYDOXDWLRQ� RI� OLYLQJ� WUHHV�� 7KH�
HTXLSPHQW� LV� DEOH� WR� GHWHFW� KROHV�� GHFD\ �� FUDFNV� LQ� WUHHV� E\ � QRQGHVWUXFWLYH�
WHFKQLTXH�� ) $ . 2 33� PHDVXUHV� WKH� WUDQVLW� WLPH� RI� VWUHVV� ZDYH� EHWZHHQ� WZR�
WUDQVGXFHUV�� $ SSOLFDWLRQ� RI� ) $ . 2 33� LV�YHU\ �LPSRUWDQW�LQ�HYDOXDWLRQ�RI�ROG�WUHHV�
GHWHUPLQDWLRQ�RI�WKH�KHDOWK�VWDWXV�RI�WKH�WUHHV��7KH�HTXLSPHQW�KHOSV�WKH�IRUHVWHU�WR�
GHWHUPLQH� WKH� RSWLPDO� GDWH�RI�ZRRG� IHOOLQJ�� $ QRWKHU�LPSRUWDQW�DSSOLFDWLRQ�RI�WKH�
HTXLSPHQW� LV� WKH� GHWHUPLQDWLRQ� RI� UHVLGXDO� VWUHQJWK� RI� ROG� WLPEHUV� DQG� ORJ�
HYDOXDWLRQ��7KH�QDPH�) $ . 2 33�LV�D�FRPELQDWLRQ�RI�WZR�+XQJDULDQ�ZRUGV��
ID
�DQG�

NRSS
��7KH�PHDQLQJV�DUH�WUHH�DQG�VRXQG����
�
�
) XQGDP HQWDO�RI�WKH�WDSSLQJ�WHVW�

�
� 7HVWLQJ�E\ �WDSSLQJ�LV�DQ�DQFLHQW�WHFKQLTXH��: RRGSHFNHU�WDSV�WUHHV�DQG�LQ�
WKLV�ZD\ �LW�LV�DEOH�WR�ILQG�LQVHFWV�XQGHU�WKH�EDUN��3K\ VLFLDQV�DOVR�H[ DPLQH�E\ �WDSSLQJ�
WKH�KXPDQ�ERG\ ��7DSSLQJ�WHFKQLTXH�LV�DSSOLFDEOH�IRU�WHVWLQJ�OLYLQJ�WUHHV�DV�ZHOO���
� : RRG� PDWHULDO� RI� DQ� LQWDFW� WUHH� LV� D� JRRG� VRXQG� JXLGH� ZKLOH� D� GHFD\ HG�
ZRRG� LV�D�VRXQG�DEVRUEHU��9 HORFLW\ �RI�VRXQG�LQ�DQ�LQWDFW�ZRRG�PDWHULDO�LV�PXFK�
KLJKHU� WKDQ� LQ� YRLGV� RU� GHFD\ �� 7KLV� LV� WKH� UHDVRQ� ZK\ � WKH� VWUHVV� ZDYH� �VRXQG�
LPSXOVH��IURQW�DYRLGV�WKH�GHIHFWV�LQ�WKH�WUHH���
� 7ZR� WUDQVGXFHUV� GHILQH� D� OLQH� DFURVV� D� WUHH�� VWUHVV� ZDYH� �� LQGXFHG� E\ �
WDSSLQJ�RQH�RI�WKH�VHQVRUV���WUDYHOV�LQ�D�VWUDLJKW�OLQH�WR�WKH�RSSRVLWH�VHQVRU��VHH�) LJ��
� �� �� : H�FDOO�VWDUW�WUDQVGXFHU�WKH�WUDQVGXFHU��ZKLFK�LV�WDSSHG��DQG�VWRS�WUDQVGXFHU��
ZKLFK� LV� RSSRVLWH� WR� WKH� VWDUW� WUDQVGXFHU�� ,I� WKH� OLQH� GHILQHG� E\ � WKH� WUDQVGXFHUV�
LQWHUVHFWV�D�GHIHFW��VWUHVV�ZDYHV�DYRLG�WKH�GHIHFW��VHH�) LJ��� �� ���



�
) LJXUH�� ��6RXQG�SURSDJDWLRQ�LQ����� � ) LJXUH�� ��6RXQG�SURSDJDWLRQ�LQ��
� DQ�LQWDFW�WUHH�� � � � D�GHFD\ HG�WUHH��

� 7KLV�WHFKQLTXH�WHVWV�WKH�WUHH�RQO\ �LQ�WKH�OLQH�GHILQHG�E\ �WKH�WUDQVGXFHUV��,I�
WKH�GHIHFW�LV�ORFDWHG�QRW�LQ�WKH�FHQWUH�RI�WKH�WUHH��LW�PD\ �KDSSHQ�WKDW�H[ LVWLQJ�GHIHFWV�
DUH� QRW� GHWHFWHG�� 7R� DYRLG� WKLV� VLWXDWLRQ� LW� LV� QHFHVVDU\ � WR� WHVW� WKH� WUHH� LQ� WZR�
GLUHFWLRQV��SHUSHQGLFXODUO\ �WR�HDFK�RWKHU���
� 7KH� YHORFLW\ � RI� WKH� VWUHVV� ZDYHV� LQ� DQ� LQWDFW� WUHH� SHUSHQGLFXODU� WR� JUDLQ�
GLUHFWLRQ�LV�EHWZHHQ�� � � � ���� � � � �P�V�GHSHQGLQJ�RQ�WKH�WUHH�VSHFLHV��VHH�7DEOH�� �� ����
�

7UHH�6SHFLHV� �����5 DGLDO�YHORFLW\ �>P �V@�
%LUFK� � � � � �
6SUXFH� � � � � �
6LOYHU�ILU� � � � � �
- DSDQHVH�ILU� � � � � �
6FRWFK�SLQH� � � � � �
%ODFN�ILU� � � � � �
/ DUFK� � � � � �
2 DN� � � � � �
%HHFK� � � � � �
/ LQGHQ� � � � � �
0 DSOH� � � � � �

7DEOH�� ��7KH�YHORFLW\ �RI�WKH�VWUHVV�ZDYHV�LQ�DQ�LQWDFW�WUHH�LQ�UDGLDO�GLUHFWLRQ��
�
� 7KH�YHORFLW\ �LQ�UDGLDO�DQG�LQ�WDQJHQWLDO�GLUHFWLRQ�LV�PRUH�RU�OHVV�WKH�VDPH��
7KH� UHODWLYH� GHYLDWLRQ� LV� OHVV� WKHQ� � � � � �� 7KH� HIIHFW� RI� WKH� PRLVWXUH� FRQWHQW� LV�
LPSRUWDQW�XQGHU�WKH�ILEUH�VDWXUDWLRQ�SRLQW��� � �� �� � �� �0 &���2 YHU�WKH�ILEUH�VDWXUDWLRQ�
SRLQW�YHORFLW\ �GRHVQ
W� FKDQJH�WRR�PXFK�EHFDXVH�WKH� ILEUHV�DUH�UHVSRQVLEOH� IRU�WKH�
ZDYH�SURSDJDWLRQ��,Q�WKH�FDVH�RI�OLYLQJ�WUHHV
�PRLVWXUH�FRQWHQW�LW�LV�DOZD\ V�KLJKHU�DV�
WKH�ILEUH�VDWXUDWLRQ�SRLQW��7HPSHUDWXUH�LV�DQ�RWKHU�SDUDPHWHU�ZKLFK�KDV�DQ�LQIOXHQFH�
RQ�YHORFLW\ ��) RUWXQDWHO\ �WKLV�HIIHFW�LVQ
W�LPSRUWDQW�EHFDXVH��

LI� WHPSHUDWXUH� LQFUHDVHV� ZLWK� � � ƒ&� WKH� YHORFLW\ � GHFUHDVHV� DERXW� � � P�V�� LQ� WKH�
WHPSHUDWXUH�UDQJH�RI�� ���� � �ƒ&��
� 7KH� UDGLDO� YHORFLW\ � LV� WKH� SDUDPHWHU� ZKLFK� LV� VHQVLWLYH� WR� WKH� LQWHUQDO�
GHIHFWV��,I�WKH�PHDVXUHG�YHORFLW\ �LV�ORZHU�WKDQ�WKH�YHORFLW\ �LQ�DQ�LQWDFW�WUHH��LW�PHDQV�
WKDW�WKH�WUHH�FRQWDLQV�GHIHFW��7KH�GHYLDWLRQ�EHWZHHQ�WKH�WZR�YHORFLW\ �GDWD�GHSHQGV�
RQ�WKH�VL] H�RI�WKH�GHIHFW���
�
�
7KH�P HDVXUHP HQW�RI�WKH�VWUHVV�ZDYH�YHORFLW\ ��
�
� +RZ� VKDOO� ZH� PHDVXUH� WKH� VSHHG� RI� VRXQG� LQ� UDGLDO� GLUHFWLRQ� LQ� ZRRG"�
$ FFRUGLQJ�WR�WKH�IRUPXOD�9  V�W�WKH�GLVWDQFH�DQG�WKH�WUDQVLW�WLPH�PXVW�EH�PHDVXUHG��
7KH� GLVWDQFH� FDQ� EH� PHDVXUHG� ZLWK� WKH� ZHOO�NQRZQ� FDOOLSHU�� ) RU� WKH� DFFXUDWH�
YHORFLW\ �GHWHUPLQDWLRQ�WKH�WUDQVLW�WLPH�PXVW�EH�PHDVXUHG�ZLWK�PV�DFFXUDF\ ��) RU�WKH�
SUHFLVH� PHDVXUHPHQW� RI� WKH� WUDQVLW� WLPH� RI� WKH� VRXQG� WKH� ) $ . 2 33� GHYLFH� ZDV�
GHYHORSHG���
� $ IWHU� WKH� HYDOXDWLRQ� RI� WKH� WUXQN� WKH� SODFH� RI� LQYHVWLJDWLRQV� PXVW� EH�
PDUNHG��7KH�LQYHVWLJDWLRQ�PXVW�EH�FDUULHG�RXW�LQ�D�SODQH�SHUSHQGLFXODU�WR�WKH�JUDLQ��
6SHFLDO�FDUH�PXVW�EH�WDNHQ�IRU�WKH�VSOLWV�DQG�IURVW�FKHFNV��EHFDXVH�GHHS�VSOLWV�ZLOO�
EH� GHWHFWHG� DV� GHIHFWV� E\ � WKH� PDFKLQH�� 7UXQNV� ZLWK� ORQJ� IURVW� FKHFNV� PXVW� EH�
LQYHVWLJDWHG�QH[ W�WR�WKH�FKHFN�LQ�WKDW�ZD\ �WKDW�WKH�OLQH�LQGLFDWHG�E\ �WKH�WUDQVGXFHUV�
VKRXOG�QRW�LQWHUVHFWHG�WKH�FKHFN��
� 3LHUFH�WKH�WUDQVGXFHUV�LQWR�WKH�WUHH��LQ�WKDW�ZD\ �WKDW�WKH�QHHGOH�SHQHWUDWH�
WKURXJK� WKH� EDUN� DQG� UHDFK� WKH� ZRRG�� 7KH� EDUN� RI� WKH� ZRRG� GLVWXUEV� WKH�
LQYHVWLJDWLRQ��WKXV�WKH�QHHGOH�RI�WKH�WUDQVGXFHUV�KHOSV�WKH�VRXQG�WR�EH�SURSDJDWHG��
WKURXJK�WKH�EDUN��7KH�RWKHU�IXQFWLRQ�RI�WKH�QHHGOHV�LV�WR�DWWDFK�WKH�WUDQVGXFHUV��7KH�
UHTXLUHPHQW�RI�WKH�DFFXUDWH�PHDVXUHPHQW�LV�WKH�VWDEOH�DWWDFKPHQW�RI�WKH�WUDQVGXFHUV��
7KH�KDPPHU�FDQ�EH� IUHHO\ �XVHG�WR�KLW�WKH�WUDQVGXFHUV�LQWR�WKH�ZRRG��EXW�FDXWLRQ�
PXVW�EH�WDNHQ��WKDW�GR�QRW�KLW�WKH�SOXJ�DQG�WKH�EDUN�RI�WKH�WUHH�GR�QRW�KXUW�WKH�FDEOH�
RI�WKH�WUDQVGXFHUV��' R�QRW�PL[ �WKH�VWDUW�DQG�VWRS�WUDQVGXFHUV��
� 6ZLWFK�RQ�WKH�GHYLFH��$ IWHU�VZLWFKLQJ�RQ��SUHVV�³5HVHẂ�EXWWRQ́ �DQG�KLW�WKH�
VWDUW�VHQVRU��7KH�) $ . 2 33�GHYLFH�ZLOO�VKRZ�WKH�WUDQVLW�WLPH�LQ�PLFURVHFRQGV��$ IWHU�
UHFRUGLQJ� WKH� GDWD�� SUHVV� UHVHW� EXWWRQ� DJDLQ� DQG� KLW� DJDLQ�� 5HFRUG� WKH� GDWD�� ,W� LV�
ZRUWK� WR� FDOFXODWH� WKH� DYHUDJH�RI� � � WDSV��5HFRPPHQGHG�KDPPHU�ZHLJKW� � � � �� � � �
JUDP�� $ XWRPDWLF� UHVHW� IXQFWLRQ� LV� DFWLYH� LI� UHVHW� EXWWRQ� LV� SUHVVHG� GRZQ�� ZKLOH�
VZLWFKLQJ�RQ���
� ,I� WKH� GLDPHWHU� RI� WKH� ZRRG� LQYHVWLJDWHG� LV� ODUJH�� WKDQ� WDS� ODUJHU�� 7KH�
WUDQVLW�WLPH�PHDVXUHPHQW�LV�LQGHSHQGHQW�IURP�WKH�VWUHQJWK�RI�WKH�KLW�LQ�D�ZLGH�UDQJH��
� 7KH�YHORFLW\ �RI�VRXQG�FDQ�EH�DWWDLQHG�WKDW� WKH�GLVWDQFH�PHDVXUHG�E\ �WKH�
FDOOLSHU� LV� GLYLGHG� E\ � WKH� WUDQVLW� WLPH� PHDVXUHG� E\ � WKH� ) $ . 2 33� GHYLFH�� ) RU� WKH�
FDOFXODWLRQV�XVH�D�SRFNHW�FDOFXODWRU�



�
7KH�VWHSV�RI�WKH�LQYHVWLJDWLRQV��
�
� � ' HWHUPLQDWLRQ�RI�WKH�GLVWDQFH�EHWZHHQ�WUDQVGXFHUV�E\ �FDOOLSHU�
� �7UDQVLW�WLPH�PHDVXUHPHQW�
� � 7KH�DWWDFKPHQW�RI�WKH�WUDQVGXFHUV�
� � $ IWHU�VZLWFKLQJ�RQ�WKH�PDFKLQH�VRPH�UHVHW�� �WDS�RQWR�WKH�VWDUW��
� � VHQVRU�
� � ' HWHUPLQDWLRQ�RI�WKH�VRXQG�YHORFLW\ �
� �( YDOXDWLRQ�
�
�
�
( YDOXDWLRQ��
�
� 7KH� ILUVW� VWHS� RI� WKH� HYDOXDWLRQ� LV� WKH� GHWHUPLQDWLRQ� RI� WKH� UHIHUHQFH�
YHORFLW\ �� 7KH� UHIHUHQFH� YHORFLW\ � FDQ� EH� DWWDLQHG� E\ � PHDVXUHPHQWV� RQ� WKH� KHDOWK\ �
SDUW�RI�WKH�VDPH�WUHH�EHLQJ�LQYHVWLJDWHG��/ DFN�RI�WKLV�SRVVLELOLW\ �WKH�GDWD�VKRZQ�LQ�
7DEOH�� �FDQ�EH�XVHG���
� 7KHUH�LV�D�SRVVLELOLW\ �WKH�HIIHFWLYH�VL] H�RI�WKH�GHIHFW��7KH�PHDVXUHG��9 ��� � �
DQG�UHIHUHQFH�VRXQG�YHORFLW\ ��9 ��

�� �YDOXHV�DUH�QHHGHG��: LWK�WKH�IROORZLQJ�IRUPXOD�
WKH�UHODWLYH�GHFUHDVH�RI�YHORFLW\ �RI�VRXQG�FDQ�EH�DWWDLQHG�LQ�� ��
�

5HODWLYH�GHFUHDVH�RI�VRXQG�YHORFLW\ � ��9 ��

��9 ��� � ���9 ��

��
 �� � � �
�
� 7KHVH� YDOXHV� DUH� VKRZQ� LQ� 7DEOH� � � LQ� WKH� VHFRQG� FROXPQ�� ,W� FDQ� EH� JHW�
EDFN�IURP�KHUH��2 FFDVLRQDOO\ �LQ�FDVH�RI�UHDOO\ �LQIHFWHG�WUHHV�WKH�PHDVXUHG�UHODWLYH�
VRXQG� YHORFLW\ � GHFUHDVH� FDQ� H[ FHHG� � � � �� 7KH� UHDVRQ� FRXOG� EH� WKDW� RQH� RI� WKH�
WUDQVGXFHUV�ZDV�SLHUFHG�LQWR�WKH�GHFD\ HG�SDUW�RI�WKH�WUHH��
� 7KH�LQYHVWLJDWLRQ�LV�FDUULHG�RXW�DORQJ�D�OLQH�GHWHUPLQHG�E\ �WKH�VHQVRUV��,I�
WKH� GHFD\ � RU� KROH� GRHV� QRW� RFFXU� LQ� WKH� PLGGOH� RI� WKH� WUHH� VRPHWLPHV� WKH�
LQYHVWLJDWLRQ� GRHV� QRW� GHWHFW� WKH� GHIHFW�� 7R� DYRLG� WKLV� VLWXDWLRQ� LW� LV� ZRUWK� WR�
PHDVXUH�WKH�WUHH�LQ�WZR�SHUSHQGLFXODU�GLUHFWLRQV���
����
�
�
�
�
�

' HFD\ HG�DUHD�UDWLR�
JLYHQ�LQ�� ��

5 HODWLYH�YHORFLW\ �
GHFUHDVH�LQ�� �
�

��� � ��� �
��� � ��� �
� � � ��� �
� � � �� � � � �
� � � � � � � � �
� � � � � � � � �
� � � � � � � � �
� � � � � � � � �
� � � � � � � � �
! � � � ! � � �

�
7DEOH�� �����7KH�UHODWLYH�YHORFLW\ �GHFUHDVH�DV�D�IXQFWLRQ�RI�WKH�GHFD\ HG�DUHD�UDWLR��
�
�
' HWHUP LQDWLRQ�RI�WKH�VWUHVV�ZDYH�YHORFLW\ �LQ�ILEUH�GLUHFWLRQ��
�
� ) $ . 2 33� LV� DSSOLFDEOH� WR� PHDVXUH� WKH� VWUHVV� ZDYH� YHORFLW\ � LQ� ILEUH�
GLUHFWLRQ�LQ�WKH�FDVH�RI�OXPEHU�DQG�WUHH�DV�ZHOO��6WULNH�WKH�WUDQVGXFHUV�LQWR�WKH�ZRRG�
VKRZQ�LQ�ILJ��� ��
�
�
�
�
�
�
�
�
�
�
) LJXUH�� ��7KH�VHW�XS�LQ�YHORFLW\ �PHDVXUHPHQW�LQ�ILEUH�GLUHFWLRQ��
�
� $ QJOH��D��EHWZHHQ�WKH�WUDQVGXFHU�SLQ�DQG�ILEUH�KDV�OLWWOH�HIIHFW�RQ�WUDQVLW�
WLPH��VHH�ILJ��� ��: H�UHFRPPHQG�� � �GHJUHH��EXW�OHVV�WKDQ�� � ���2 YHU�� � �GHJUHH�WKH�
UHDGRXW�LV�QRW�UHOLDEOH���
�
�
�
�

GLVWDQFH�
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� ) LJXUH�� ���7UDQVLW�WLPH�DV�D�IXQFWLRQ�RI�SLQ���ILEUH�DQJOH��
� �
� ,I�ZH�DUH�WHVWLQJ�WUHHV��WKH�WUDQVGXFHU
V�QHHGOH�QHHG�WR�SHQHWUDWH�WKH�EDUN��
3LQ�LV�D�ZDYH�JXLGH�DQG�DOVR�IL[ �WKH�WUDQVGXFHU��,I�WKH�WUDQVGXFHU�LV�QRW�IL[ HG�ZHOO�
WKH�WLPH�VFDWWHU�EHFRPHV�KLJK���
� 0 HDVXUH�WKH�WUDQVLW�WLPH�JLYHQ�LQ�FKDSWHU�� 7KH�PHDVXUHPHQW�RI�WKH�VWUHVV�
ZDYH�YHORFLW\ � �DQG� �PHDVXUH�WKH�GLVWDQFH��VHH�ILJ�� �� �EHWZHHQ�WUDQVGXFHUV��3OHDVH�
FKRRVH�GLVWDQFH�� �P�RU�KLJKHU��9 HORFLW\ �LV�JLYHQ�E\ �WKH�IROORZLQJ�H[ SUHVVLRQ��
�
� � 9 � ��GLVWDQFH����WUDQVLW�WLP H���FRUUHFWLRQ��
�
7KH�RULJLQ�RI�WKH�FRUUHFWLRQ�LV�WKH�VWUHVV�ZDYH�WUDYHOV�LQ�WKH�WUDQVGXFHUV�DQG�VRPH�
HOHFWURQLF�GHOD\ ���7KH�H[ DFW�YDOXH�RI�WKH�FRUUHFWLRQ�LV�JLYHQ�RQ�WKH�ODVW�SDJH�RI�WKLV�
PDQXDO��7KH�XVXDO�YDOXH�LV�� ��
�
�
5 6� � � �JXLGH�
�
� $ �EXLOW�LQ�56� � � �SRUW�LV�DYDLODEOH�LQ�) $ . 2 33��7KH�DLP�RI�WKH�SRUW�LV�WR�
SURYLGH�DQ�HDV\ �PHWKRG�IRU�UHFRUGLQJ�GDWD��,Q�WKH�ILHOG�ZH�FDQ�XVH�SDSHU�DQG�SHQFLO��
EXW� WKH� XVHUV� KDV� QR� IUHH� KDQGV�� KH� QHHG� WR� KDQGOH� WUDQVGXFHUV� DQG� KDPPHU�� $ �
IUHTXHQW� LQWHUUXSWLRQ� RI� WKH� SURFHVV� VORZ� GRZQ� WKH� WHVW�� 7KH� QDPH� RI� WKH�
FRPPXQLFDWLRQ�VRIWZDUH�DYDLODEOH�RQ�WKH�GLVN�LV����) DN�3&�H[ H��
�
�
�
�

' HVFULSWLRQ�
�
7KLV�VLPSOH�SURJUDP�UHDOL] HV�WKH�FRPPXQLFDWLRQ�EHWZHHQ�) $ . 2 33�DQG�3&��$ IWHU�
VWDUWLQJ�WKH�SURJUDP�\ RX�KDYH�WR�VHOHFW�WKH�VHULDO�SRUW�XVHG�E\ �) $ . 2 33��
�
,I�WKH�FRUUHFW�SRUW�LV�VHOHFWHG��DQG�WKH�DFFHOHURPHWHU�KDYH�EHHQ�KLW�WLPH�GDWD�DSSHDUV�
RQ�WKH�5HDGRXW�ER[ ��
�
,I�$ XWR�VWRUH�LV�VHOHFWHG��WKLV�GDWD�ZLOO�EH�DXWRPDWLFDOO\ �VWRUHG�LQ�WKH�7HPS' DWD�W[ W�
ILOH�� LI� 0 DQXDO� VWRUH� LV� VHOHFWHG� \ RX� KDYH� WR� FOLFN� $ FFHSW� EXWWRQ� WR� VWRUH� GDWD��
+LWWLQJ�$ �EXWWRQ�RQ�WKH�NH\ ERDUG�KDV�WKH�VDPH�HIIHFW�DV�FOLFNLQJ�$ FFHSW�EXWWRQ��
�
&OLFNLQJ�WKH�1 H[ W�WUHH�EXWWRQ�DGGV�D�QHZ�QXPEHUHG�OLQH�WR�WKH�ILOH��+LWWLQJ�WKH�1 �
EXWWRQ�RQ�WKH�NH\ ERDUG�KDV�WKH�VDPH�HIIHFW�DV�FOLFNLQJ�1 H[ W�WUHH�EXWWRQ��
�
,I� \ RX� FOLFN� 6DYH� EXWWRQ�� WKH� SURJUDP� DVNV� IRU� D� ILOH� QDPH�� LQ� ZKLFK� WKH�
7HPS' DWD�W[ W� ZLOO� EH� FRSLHG�� 7KLV� LV� QHFHVVDU\ � EHFDXVH7HPS' DWD�W[ W� ZLOO� EH�
RYHUZULWWHQ�DOZD\ V�DW�VWDUWLQJ�WKH�SURJUDP��6WRULQJ�GDWD�WHPSRUDU\ �LQ�WKH�7HPS' DWD�
ILOH�LV�XVHIXO�LI�\ RX�FORVH�WKH�SURJUDP�ZLWKRXW�FOLFNLQJ�6DYH�EXWWRQ��,Q�WKLV�FDVH�\ RX�
FDQ�ILQG�\ RXU�GDWD�LQ7HPS' DWD�W[ W��XQWLO�\ RX�UHVWDUW�WKH�SURJUDP��
�
,I�\ RX�FOLFN�+ HOS�EXWWRQ��WKLV�KHOS�ILOH�DSSHDUV��
�
,QVWDOODWLRQ�
�
7KH�SURJUDP�QHHGV�QR�LQVWDOODWLRQ��\ RX�FDQ�VLPSO\ �FRS\ �LW�WR�D�GHVWLQDWLRQ�GLUHFWRU\ ���
�
) LOH�OLVW�
�
��) DN�3&�H[ H� �� WKH�SURJUDP�ILOH�
��) DN�3&�F� �� &�SURJUDP�VRXUFH�
��+HOS�W[ W� �� KHOS�ILOH�
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�
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�
�
�
�
�
�



�
5HTXLUHPHQWV�
�
��2 SHUDWLQJ�V\ VWHP�: LQGRZV�� [ ��0 ( ��� � � � ��; 3�
� �6HULDO�SRUW�
��� � �NE�IUHH�GLVN�VSDFH�
�
/ LFHQVH�FRQGLWLRQV�
�
7KLV�SURJUDP�LV�IUHHZDUH��VR�LW�FDQ�EH�IUHHO\ �GLVWULEXWHG��WKH�VRXUFHILOH�FDQ�EH�IUHHO\ �
PRGLILHG�� EXW� LI� \ RX� GR�� SOHDVH� VHQG� XV� \ RXU� YHUVLRQ�� 7KH� SURJUDP� KDV� EHHQ�
RULJLQDOO\ �FRPSLOHG�ZLWK�/ FF�: LQ� � ��
�
�

�
�

) LJXUH�� ��) $ . 2 33��! �3&�&RPPXQLFDWLRQ�VRIWZDUH�VFUHHQ��
�
�
�
�
�
�
�
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0 DLQWHQDQFH��
�
� 7KH�EDWWHU\ �ODVW�ORQJ�LI� LW�LV�VZLWFKHG�RXW�DIWHU�XVH��7KH�QHFHVVLW\ �RI�WKH�
FKDQJH�RI�WKH�EDWWHU\ �LQGLFDWHG�E\ �³/ 2 �%$ 7´�PHVVDJH�� �
� � �5HPRYH�WKH�EDWWHU\ �FRPSDUWPHQW�FRYHU�E\ �NQLIH�RU�VPDOO�FRLQ����
� � �&KDQJH�WKH�� 9 �EORFN�EDWWHU\ ���
� ) LHOG�ZRUN�PDNHV�GLUW\ �WKH�PDFKLQH��) RU�FOHDQLQJ�WKH�HTXLSPHQW�XVH�VRDS�
DQG�ZDWHUHG�FRWWRQ�FORWK��
�
7KH�) $ . 2 33�GHYLFH�DQG�LWV�HTXLSP HQW
V��
�
� � �) $ . 2 33�DSSDUDWXV�
� ��6WDUW�DQG�VWRS�VHQVRUV��
� � �+DPPHU�

��$ OXPLQLXP�EDU��� � �FP��RSWLRQDO��
� � �8 VHU
V�PDQXDO�
� ��&DUU\ LQJ�EDJ�
� � �56� � � �FDEOH�DQG�VRIWZDUH�RQ�GLVN���
�
* XDUDQWHH��
�
� ) RU�WKH�) $ . 2 33�GHYLFH��LQFOXGH�WKH�WZR�VHQVRUV�WKH�JXDUDQWHH�LV�RQH�\ HDU��
7KH�JXDUDQWHH�VWDUWV�DW�WKH�GDWH�GLVSOD\ HG�RQ�WKH�ELOO�DQG�YDOLG�IRU�WKH�IROORZLQJ�RQH�
\ HDU�� 7KH� UHSDLU� FDQ� EH� DVNHG� IURP� WKH� PDQXIDFWXUHU�� 7KH� JXDUDQWHH� GRHV� QRW�
FRQFHUQ�WR�WKH�EUHDN�RU�GHOLEHUDWH�GDPDJH�RI�WKH�PDFKLQH��
�
7HFKQLFDO�GDWD��
�
6L] H�RI�WKH�PDFKLQH�ZLWKRXW�VHQVRUV�� � ���������� � � [ � � � � [ � � � � � PP�
: HLJKW�� � � � � � � � ��������� � � � J�
2 SHUDWLYH�DSSDUDWXV��� � � � UHVHW�EXWWRQ�DQG�RQ�RII�VZLWFK�
%DWWHU\ �VXSSO\ �� � � � � �������������������� 9 � EORFN� EDWWHU\ �
3RZHU�FRQVXPSWLRQ�EHIRUH�DIWHU�SUHVVLQJ�UHVHW�EXWWRQ�� � � � �� � � P: �
%R[ �RI�WKH�GHYLFH�� � � � ����SODVWLF�� QRW� ZDWHU�UHVLVWDQW�
7KH�GLVSOD\ �RI�ORZ�EDWWHU\ ��������� � � ��������������³ / 2 �%$ 7´ ��PHVVDJH�
6FUHHQ�� � � � � � �������/ &' �VFUHHQ�ZLWK�� �GLJLWV�
6WDQGDUG�GHYLDWLRQ�RI�WLPH�� � � � � ��������“ � � � PV�
6HQVRUV��VWDUW�DQG�VWRS�LGHQWLFDO�� �������������+LJK�VHQVLWLYH��YLEUDWLRQ�VHQVRU��6' �� � ��
56� � � �EDXG�UDWH�LV�IL[ ��� � � � � � ��� � � � ESV�
FRQQHFWRU�W\ SH��� � � � � � ����������' ,/ �� ���PDOH��
7HPSHUDWXUH�UDQJH�RI�WKH�XVDJH�DQG�VWRUDJH��� � � ����� � � �� � ƒ&�

�
�
6' � � � ��YLEUDWLRQ�VHQVRU�
WHFKQLFDO�VSHFLILFDWLRQ�
�
0 DVV��
� VHQVRU�SDUW���� � � � � �JUDP�
� WRWDO��� � � � � � �JUDP�� �
�
' LPHQVLRQV� � � � � �
���� OHQJWK��� � � � � � �PP�
� ZLGWK�LQ�WKH�GLUHFWLRQ�RI�WKH�FDEOH�� � � �PP�� � � � PP�FOHDULQJ�IRU�FDEOH��
� ZLGWK�QRUPDO�WR�WKH�FDEOH���� � �PP�
�
6HQVLWLYLW\ ��� � � �+ ] � �
� FKDUJH�VHQV���VHQVRU�SDUW�� � � �� � �S&���P�V

,

���W\ SLFDO���
� IRUFH�VHQV���WRWDO�� � � � � �S&���1 ���������� �

-

� �
�
5HVRQDQFH�IUHTXHQF\ ��
� VHQVRU�SDUW�� � � � � N+ ] �W\ SLFDO�
� WRWDO�� � � � �1 $ ��� � � �

,

� �
�
&DSDFLWDQFH��
� ZLWKRXW�FDEOH�� � � � � � �S) ������ “ � � �
� FDEOH�RQO\ �� � � � � � �S) �P��� “ � � �
�
3RODULW\ ��� � � � SRVLWLYH�IRU�VKRFN�KLWWLQJ�� �
� � � � � WKH�WLS�RI�WKH�VSLNH�
�
0 D[ LPXP�VKRFN�UHVLVWDQFH��

.

� �
������ LQ�ZRUNLQJ�GLUHFWLRQ��� � � � � � � �P�V

,

� �
� LQ�WUDQVYHUVH�GLUHFWLRQ��� � � � � � �P�V

,

� �
�
7HPSHUDWXUH�UDQJH��� � � ±� � ������ � � ƒ&�

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

-

�7KH�IRUFH�DFWV�RQ�WKH�WLS�RI�WKH�VSLNH�LQ�WKH�ZRUNLQJ�GLUHFWLRQ���

,

�,W�GHSHQGV�KHDYLO\ �RQ�WKH�PHFKDQLFDO�FRXSOLQJ�EHWZHHQ�WKH�VSLNH�DQG�WKH�ZRRG���

.

�7KH�VHQVRU�LV�LQWHQGHG�WR�HQGXUH�VKRFNV�WKDW�RFFXU�ZKLOH�WKH�VHQVRU�LV�GULYHQ
� LQWR�ZRRG�E\ �VWHHO�KDPPHU���
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�
�
�
�
�

7HVW�EDU�
�

$ Q� DOXPLQLXP� URG� LV� SURYLGHG� IRU� FDOLEUDWLRQ�� ' LPHQVLRQV� RI� WKH� VROLG� URG� DUH��
OHQJWK�� � � � PP�� GLDPHWHU�� � � PP�� %RWK� HQGV� DFFRPPRGDWHV� D� ZRRGHQ� SOXJ�
�GLDPHWHU��� � PP��OHQJWK�� � PP��IRU�FRXSOLQJ�WKH�WUDQVGXFHU�QDLOV�WR�DOXPLQLXP�URG��
7KH�VWDQGDUG�WUDQVLW�WLPH�LV� � � � ��� �PV��ZKHQ�WKH�QDLOV�DUH� � � �PP�GHHS�LQVLGH�WKH�
ZRRGHQ�SOXJ���7KH�VWUHVV�ZDYH�YHORFLW\ �LQ�WKH�DOXPLQLXP�EDU�LV�� � � � � ��� � � �P�V�DW�
URRP�WHPSHUDWXUH���) RU�WKH�WHVW�D�VPDOO��� � � �J� �KDPPHU�LV�UHFRPPHQGHG��

$ IWHU�DQ�LQWHQVLYH�XVH�RI�WKH�FDOLEUDWLRQ�URDG��FKDQJH�RI�ZRRGHQ�SOXJ�LV�QHFHVVDU\ ����
' DPDJH�RI�ZRRGHQ�SOXJ�LV�QRW�FRYHUHG�E\ �WKH�JXDUDQWHH��7HFKQLFLDQV�FDQ�FKDQJH�LW�
HDVLO\ ��
�
8 VHU�FDQ�FKHFN�) $ . 2 33�PLFURVHFRQG�WLPHU�E\ �XVLQJ�WKLV�DOXPLQLXP�WHVW�EDU����
�
�

7URXEOH�VKRRWLQJ�JXLGH�

3KHQRP HQD� &DXVHV� $ FWLRQ�

6FUHHQ�LV�EODQN� %DWWHU\ �ORZ� &KDQJH�WKH�EDWWHU\ �
� 6ZLWFK�LV�LQ�ZURQJ��

SRVLWLRQ�
6ZLWFK�RII�DQG�RQ�DJDLQ�

� %DWWHU\ �KROGHU�SUREOHP� 3LFN�XS�DQG�SXW�EDFN�
WKH�EDWWHU\ �

7LPH�VFDWWHU�LV�KLJK� 6WDUW�DQG�VWRS�
WUDQVGXFHUV�DUH�PL[ HG�

&RQQHFW�VWDUW�WUDQVGXFHU�
WR�VWDUW�FRQQHFWRU��

� 6WRS�WUDQVGXFHU�LV�QRW�
IL[ HG�ZHOO��

) L[ �LW��

� : URQJ�KDPPHU�
KDQGOLQJ��

/ HW�WKH�KDPPHU�VSULQJ�
EDFN��' LUHFWLRQ�RI�KLW�LV�
WKH�GLUHFWLRQ�RI�QDLO��

� 7RR�VPDOO�KLW��� +LW�VWURQJHU�
3&�FRPPXQLFDWLRQ�IDLOV� 2 WKHU�WKDQ�,%0 �

FRPSDWLEOH�3&�LV�XVHG�
8 VH�,%0 �FRPSDWLEOH�
3&�

� : URQJ�FRQQHFWLRQ� &KHFN�WKH�FRQQHFWRUV�
� : URQJ�SRUW�QXPEHU� 6HOHFW�WKH�FRUUHFW�SRUW�

QXPEHU��
� %DWWHU\ �ORZ� &KDQJH�EDWWHU\ �
�



4 XLFN�) $ . 2 33�JXLGH�
�

� �� &RQQHFW� WKH� WUDQVGXFHUV� WR� WKH� WLPHU�
ER[ ��

� �� 6ZLWFK� RQ� WKH�WLPHU��%HIRUH�HDFK�KLW�
SOHDVH� SUHVV� ³5HVHẂ� EXWWRQ�� ,I� \ RX�
ZDQW� WR� XVH� DXWR� UHVHW� IXQFWLRQ��
VZLWFK�RQ�WKH�WLPHU�ZKLOH�WKH�³5HVHW�
EXWWRQ́ �LV�KROG�GRZQ��7KLV�FDVH�DIWHU�
HDFK�KLW�WKH�DFWXDO�UHDGRXW�DSSHDUV�RQ�
WKH�VFUHHQ�ZLWKRXW�SUHVVLQJ�³5HVHẂ��

� �� 7UDQVGXFHUV� DUH� LGHQWLFDO�� 3OHDVH�
VHOHFW�WKH�WUDQVGXFHU��FRQQHFWHG�WR�WKH�
Ä6WDUẂ� FRQQHFWRU�� $ � FRORXU� PDUN�
KHOSV� \ RX� WR� LGHQWLI\ � WKH� VWDUW�
WUDQVGXFHU�� +LW� WKH� VWDW� VHQVRU� E\ �
KDPPHU�� ' LUHFWLRQ� RI� KLW� LV� DOZD\ V�
SDUDOOHO�WR�WKH�GLUHFWLRQ�RI�QDLO��3OHDVH�
OHW� WKH� KDPPHU� VSULQJ� EDFN�� 1 HYHU�
XVH�KHDYLHU�KDPPHU�WKH�� � � J��

� �� $ IWHU�XVH�SOHDVH�VZLWFK�RI�WKH�XQLW���

$ �SRVVLEOH�VHWXS��
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