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(QJOLVK�YHUVLRQ

'HWHUPLQDWLRQ�RI�WKH�ERQG�EHKDYLRXU�EHWZHHQ�UHLQIRUFLQJ�VWHHO
DQG�DXWRFODYHG�DHUDWHG�FRQFUHWH�E\�WKH�³EHDP�WHVW´���3DUW���

6KRUW�WHUP�WHVW

'pWHUPLQDWLRQ�GX�FRPSRUWHPHQW�G
DGKpUHQFH�HQWUH�OHV
EDUUHV�G
DUPDWXUHV�HW�OH�EpWRQ�FHOOXODLUH�DXWRFODYp�SDU�OD
³PpWKRGH�G
HVVDL�GH�SRXWUH´���3DUWLH����(VVDL�GH�FRXUWH

GXUpH

%HVWLPPXQJ�GHV�9HUEXQGYHUKDOWHQV�]ZLVFKHQ
%HZHKUXQJVVWDKO�XQG�GDPSIJHKlUWHWHP�3RUHQEHWRQ�PLW
+LOIH�GHU�³%DONHQSU�IXQJ´���7HLO����.XU]]HLWSU�IYHUIDKUHQ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ����0DUFK������

&(1�PHPEHUV�DUH�ERXQG�WR�FRPSO\�ZLWK�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV�ZKLFK�VWLSXODWH�WKH�FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSHDQ
6WDQGDUG�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG�ZLWKRXW�DQ\�DOWHUDWLRQ��8S�WR�GDWH�OLVWV�DQG�ELEOLRJUDSKLFDO�UHIHUHQFHV�FRQFHUQLQJ�VXFK�QDWLRQDO
VWDQGDUGV�PD\�EH�REWDLQHG�RQ�DSSOLFDWLRQ�WR�WKH�&HQWUDO�6HFUHWDULDW�RU�WR�DQ\�&(1�PHPEHU�

7KLV�(XURSHDQ�6WDQGDUG�H[LVWV�LQ�WKUHH�RIILFLDO�YHUVLRQV��(QJOLVK��)UHQFK��*HUPDQ���$�YHUVLRQ�LQ�DQ\�RWKHU�ODQJXDJH�PDGH�E\�WUDQVODWLRQ
XQGHU�WKH�UHVSRQVLELOLW\�RI�D�&(1�PHPEHU�LQWR�LWV�RZQ�ODQJXDJH�DQG�QRWLILHG�WR�WKH�&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�WKH�RIILFLDO
YHUVLRQV�

&(1�PHPEHUV�DUH�WKH�QDWLRQDO�VWDQGDUGV�ERGLHV�RI�$XVWULD��%HOJLXP��&]HFK�5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH�
,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�8QLWHG�.LQJGRP�
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&HQWUDO�6HFUHWDULDW��UXH�GH�6WDVVDUW��������%������%UXVVHOV

�������&(1 $OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG
ZRUOGZLGH�IRU�&(1�QDWLRQDO�0HPEHUV�

5HI��1R��(1��������������(



3DJH��
(1�������������

��%6,��������

&RQWHQWV
3DJH

)RUHZRUG ���������������������������������������������������������������������������������������������������������������������������������������� �

� 6FRSH �������������������������������������������������������������������������������������������������������������������������������������� �

� 1RUPDWLYH�UHIHUHQFHV ������������������������������������������������������������������������������������������������������������� �

� 3ULQFLSOH ��������������������������������������������������������������������������������������������������������������������������������� �

� $SSDUDWXV ������������������������������������������������������������������������������������������������������������������������������� �

� 7HVW�VSHFLPHQV ����������������������������������������������������������������������������������������������������������������������� �

��� 6DPSOH �������������������������������������������������������������������������������������������������������������������������������� �

��� 6KDSH�DQG�VL]H�RI�WHVW�VSHFLPHQV���������������������������������������������������������������������������������������� �

��� 1XPEHU�RI�WHVW�VSHFLPHQV �������������������������������������������������������������������������������������������������� �

��� 3UHSDUDWLRQ�RI�WHVW�VSHFLPHQV��������������������������������������������������������������������������������������������� �
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������3UHIDEULFDWHG�UHLQIRUFHG
FRPSRQHQWV�RI�DXWRFODYHG�DHUDWHG�FRQFUHWH�RU�OLJKW�ZHLJKW�DJJUHJDWH�FRQFUHWH�ZLWK�RSHQ�VWUXFWXUH��WKH
6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�',1�

7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ�LGHQWLFDO
WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�2FWREHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ
DW�WKH�ODWHVW�E\�2FWREHU������

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�RI�WKH�IROORZLQJ
FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$XVWULD��%HOJLXP��&]HFK�5HSXEOLF��'HQPDUN�
)LQODQG��)UDQFH��*HUPDQ\��*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO�
6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�

7KH�(XURSHDQ�6WDQGDUG�(1�������FRQVLVWV�RI�WKH�IROORZLQJ�SDUWV�

±� 3DUW����6KRUW�WHUP�WHVW�PHWKRG�
±� 3DUW����/RQJ�WHUP�WHVW�PHWKRG�

,Q� RUGHU� WR� PHHW� WKH� SHUIRUPDQFH� UHTXLUHPHQWV� DV� ODLG� GRZQ� LQ� WKH� SURGXFW� VWDQGDUGV� IRU� SUHIDEULFDWHG
FRPSRQHQWV�RI�DXWRFODYHG�DHUDWHG�FRQFUHWH��D�QXPEHU�RI�VWDQGDUGL]HG�WHVW�PHWKRGV�DUH�QHFHVVDU\�
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� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�D�PHWKRG�RI�GHWHUPLQLQJ�WKH�ERQG�EHKDYLRXU�EHWZHHQ�UHLQIRUFLQJ�EDUV�DQG
DXWRFODYHG�DHUDWHG�FRQFUHWH��$$&��LQ�SUHIDEULFDWHG�UHLQIRUFHG�FRPSRQHQWV�DFFRUGLQJ�WR�SU(1������������
7KH� WHVW� PHWKRG� LV� FRQFHLYHG� WR� REWDLQ� YDOXHV� IRU� WKH� VKRUW� WHUP� ERQG� VWUHQJWK�� tEP�� ZLWK� GLIIHUHQW
FRPELQDWLRQV�RI�FRQFUHWH�W\SH��EDU�VKDSH�DQG�FRUURVLRQ�SURWHFWLRQ�V\VWHP�

� 1RUPDWLYH�UHIHUHQFHV

7KLV� (XURSHDQ� 6WDQGDUG� LQFRUSRUDWHV� E\� GDWHG� RU� XQGDWHG� UHIHUHQFH�� SURYLVLRQV� IURP� RWKHU� SXEOLFDWLRQV�
7KHVH� QRUPDWLYH� UHIHUHQFHV� DUH� FLWHG� DW� WKH� DSSURSULDWH� SODFHV� LQ� WKH� WH[W�� DQG� WKH� SXEOLFDWLRQV� DUH� OLVWHG
KHUHDIWHU��)RU�GDWHG�UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV�WR�RU�UHYLVLRQV�RI�DQ\�RI�WKHVH�SXEOLFDWLRQV�DSSO\�WR
WKLV�(XURSHDQ�6WDQGDUG�RQO\�ZKHQ�LQFRUSRUDWHG�LQ�LW�E\�DPHQGPHQW�RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV�WKH
ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV��LQFOXGLQJ�DPHQGPHQWV��

(1���� 'HWHUPLQDWLRQ�RI�WKH�GU\�GHQVLW\�RI�DXWRFODYHG�DHUDWHG�FRQFUHWH�

(1���� 'HWHUPLQDWLRQ�RI�WKH�FRPSUHVVLYH�VWUHQJWK�RI�DXWRFODYHG�DHUDWHG�FRQFUHWH�

SU(1����������� 3UHIDEULFDWHG�UHLQIRUFHG�FRPSRQHQWV�RI�DXWRFODYHG�DHUDWHG�FRQFUHWH�

� 3ULQFLSOH

7KH�ERQG�EHKDYLRXU�LV�LQYHVWLJDWHG�E\�PHDQV�RI�D�IOH[XUDO�WHVW�RQ�D�SULVPDWLF�WHVW�VSHFLPHQ��EHDP��FXW�IURP
D�SUHIDEULFDWHG�UHLQIRUFHG�$$&�FRPSRQHQW�LQ�VXFK�D�ZD\�WKDW�LW�FRQWDLQV�RQH�VLQJOH�UHLQIRUFLQJ�EDU�VLWXDWHG
RQ�WKH�ORQJLWXGLQDO�PHGLDQ�SODQH�QHDU�WKH�ERWWRP�VXUIDFH��7KH�GLPHQVLRQV�RI�WKH�WHVW�EHDP�DUH�VHOHFWHG�VXFK
WKDW�IDLOXUH�WKURXJK�EDU�VOLS�LV�OLNHO\�WR�RFFXU�

7KH�$$&�LV�UHPRYHG�LQ�WKH�ORZHU�SDUW�RI�WKH�FURVV�VHFWLRQ��WHQVLRQ�]RQH��DW�PLGVSDQ��LQ�RUGHU�WR�IRUP�D�W\SH
RI�³KLQJH´��OHDYLQJ�WKH�WZR�DGMDFHQW�SRUWLRQV�RI�WKH�EHDP�EHLQJ�FRQQHFWHG�RQO\�E\�WKH�UHPDLQLQJ�$$&�LQ�WKH
FRPSUHVVLRQ�]RQH�DQG�WKH�VWHHO�EDU�LQ�WKH�WHQVLOH�]RQH�

$W�ERWK�HQGV�RI�WKH�EHDP��WKH�$$&�LV�UHPRYHG�DURXQG�WKH�EDU�RYHU�D�OHQJWK�RI�����PP�LQ�RUGHU�WR�DYRLG�D
FRQILQHPHQW�HIIHFW�DERYH�WKH�VXSSRUWV�DQG�WR�UHGXFH�WKH�ERQG�OHQJWK�

7KH�EHDP�LV�VLPSO\�VXSSRUWHG�DW�LWV�HQGV�LQ�WKH�KRUL]RQWDO�SRVLWLRQ�DQG�ORDGHG�DW�D�VWHDG\�GHIOHFWLRQ�UDWH�E\
PHDQV�RI�WZR�HTXDO�YHUWLFDO�ORDGV�DFWLQJ�HTXLGLVWDQW�IURP�PLGVSDQ�LQ�WKH�FHQWUDO�SDUW�RI�WKH�VSDQ�OHQJWK�

7KH� WHQVLOH� IRUFH� LQ� WKH� VWHHO� LV� FDOFXODWHG�� DFFRUGLQJ� WR� +RRNH¶V� ODZ�� IURP� WKH� ORQJLWXGLQDO� VWHHO� VWUDLQ
PHDVXUHG�DW�PLGVSDQ��WKH�(�PRGXOXV�RI�WKH�VWHHO��DQG�WKH�FURVV�VHFWLRQDO�DUHD�RI�WKH�EDU�

7KH�ERQG�VWUHVV�LV�FDOFXODWHG�E\�GLYLGLQJ�WKH�WHQVLOH�IRUFH�LQ�WKH�VWHHO�EDU�E\�WKH�SHULPHWHU�RI�WKH�EDU��ZLWKRXW
DQWL�FRUURVLRQ�FRDWLQJ��DQG�WKH�WRWDO�ERQG�OHQJWK�DW�WKH�KDOI�RI�WKH�EHDP�FRQVLGHUHG�

)XUWKHUPRUH��WKH�VOLS�RI�WKH�EDU�UHODWLYH�WR�WKH�$$&�LV�PHDVXUHG�DW�ERWK�IUHH�HQGV�DQG�UHFRUGHG�DV�D�IXQFWLRQ
RI�WKH�PHDVXUHG�VWHHO�VWUDLQ�DW�PLGVSDQ�

� $SSDUDWXV

D��$�VDZ�IRU�FXWWLQJ�WHVW�VSHFLPHQV�IURP�UHLQIRUFHG�FRPSRQHQWV�

E��$�FRUH�GULOO�ZLWK�D�GLDPHWHU�RI�WKH�FXWWLQJ�HGJH�RI�����PP�WR�����PP��GHSHQGLQJ�RQ�WKH�VSHFLPHQ
KHLJKW��IRU�UHPRYLQJ�WKH�$$&�LQ�WKH�WHQVLOH�]RQH�RI�WKH�FURVV�VHFWLRQ�LQ�WKH�PLGVSDQ�DUHD�RI�WKH�EHDP�

F��$�VWUDLJKW�HGJH�DQG�����PP�IHHOHU�JDXJHV�IRU�FKHFNLQJ�WKH�SODQHQHVV�RI�VXUIDFH�DUHDV�ZKHUH�ORDGV�DQG
VXSSRUW�UHDFWLRQV�DUH�WUDQVPLWWHG�
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G��$�URRP�RU�FDELQHW��FDSDEOH�RI�PDLQWDLQLQJ�D� WHPSHUDWXUH�RI� ��������� �&�DQG�D� UHODWLYH�KXPLGLW\�RI
������������IRU�FRQGLWLRQLQJ�RI�WHVW�EHDPV�SULRU�WR�WKH�WHVW��VHH�QRWH��

H��$�ORDGLQJ�V\VWHP�ZLWK�D�FDSDFLW\�RI�DSSUR[LPDWHO\����N1��DOORZLQJ�WKH�SHUIRUPDQFH�RI�D�IRXU�SRLQW
IOH[XUDO�WHVW��VHH�)LJXUH����RQ�D�WHVW�EHDP�ZLWK�D�VSDQ�RI�����PP�WR�������PP�LQ�GHIOHFWLRQ�FRQWUROOHG
PRGH��'HIOHFWLRQV�VKDOO�EH�GHWHUPLQHG�DW�PLGVSDQ�E\�PHDQV�RI�D�WUDQVGXFHU�DQG�VKDOO�EH�XVHG�IRU�FRQWURO
RI�UDWH�RI�PRYHPHQW�RI�WKH�SODWHQ�RI�WKH�WHVWLQJ�PDFKLQH�RU�RI�WKH�ORDGLQJ�GHYLFH�

7KH� WHVW� EHDP� VKDOO� UHVW� RQ� WZR� VXSSRUWLQJ� UROOHUV� WKURXJK� VWHHO� GLVWULEXWLRQ� SODWHV� KDYLQJ� D�ZLGWK� RI
���������PP�DQG�D�WKLFNQHVV�RI������PP��H[WHQGLQJ�RYHU�WKH�IXOO�ZLGWK�RI�WKH�WHVW�EHDP��$W�OHDVW�RQH�RI
WKH�UROOHUV�VKDOO�EH�FDSDEOH�RI�EHLQJ�LQFOLQHG�LQ�D�SODQH�SHUSHQGLFXODU�WR�WKH�ORQJLWXGLQDO�D[LV�RI�WKH�WHVW
EHDP�

7KH�VXSSRUWLQJ�UROOHUV�VKDOO�EH�SODFHG�DW�D�GLVWDQFH�RI����PP�IURP�WKH�HQG�VXUIDFHV�RI�WKH�WHVW�EHDP�

7KH� ORDG� VKDOO� EH� DSSOLHG� HTXDOO\� WR� ERWK� EHDP� SDUWV�� XVLQJ� D� EULGJH� SURILOH� UHVWLQJ� RQ� WZR� UROOHUV
SRVLWLRQHG�SHUSHQGLFXODUO\�WR�WKH�ORQJLWXGLQDO�D[LV�RI�WKH�WHVW�EHDP�ZLWK�D�GLVWDQFH�RI�����PP��%HWZHHQ
WKH�UROOHUV�DQG�WKH�XSSHU�VXUIDFH�RI�WKH�WHVW�EHDP�VWHHO�GLVWULEXWLRQ�SODWHV�ZLWK�D�ZLGWK�RI����������PP
DQG�D�WKLFNQHVV�RI������PP��H[WHQGLQJ�RYHU�WKH�IXOO�ZLGWK�RI�WKH�WHVW�EHDP��VKDOO�EH�LQVHUWHG�

%RWK�WKH�VXSSRUWLQJ�UROOHUV�DQG�WKH�ORDG�DSSO\LQJ�UROOHUV�VKDOO�EH�PDQXIDFWXUHG�IURP�VWHHO�DQG�VKDOO�KDYH
D�FLUFXODU�FURVV�VHFWLRQ�ZLWK�D�GLDPHWHU�EHWZHHQ����PP�WR����PP��7KHLU�OHQJWK�VKDOO�EH�DW�OHDVW�HTXDO�WR
WKH�ZLGWK�RI�WKH�WHVW�EHDP��7KH�D[HV�RI�DOO�UROOHUV�VKDOO�EH�SDUDOOHO�WR�HDFK�RWKHU��(DFK�UROOHU��H[FHSW�RQH
RI�WKH�VXSSRUWLQJ�RQHV��VKDOO�EH�FDSDEOH�RI�URWDWLQJ�DURXQG�LWV�ORQJLWXGLQDO�D[LV�DQG�RI�EHLQJ�LQFOLQHG�LQ�D
SODQH�QRUPDO�WR�WKH�ORQJLWXGLQDO�D[LV�RI�WKH�WHVW�VSHFLPHQ��$IWHU�FRUUHFW�FHQWULQJ�LQ�WKH�WHVWLQJ�PDFKLQH�
WKH�D[HV�RI�LQFOLQDWLRQ�RI�WKH�WKUHH�LQFOLQDEOH�UROOHUV�VKDOO�EH�VLWXDWHG�RQ�D�YHUWLFDO�SODQH�ZKLFK�VKDOO�QRW
GHYLDWH�E\�PRUH�WKDQ����PP�IURP�WKH�D[LV�RI�WKH�FRPSUHVVLRQ�IRUFH�RI�WKH�WHVWLQJ�PDFKLQH�

7KH�PLGGOH� D[LV� EHWZHHQ� WKH� ORDGLQJ� UROOHUV� RU� WKH� VXSSRUWLQJ� UROOHUV�� UHVSHFWLYHO\�� VKDOO� QRW� GHYLDWH
IURP� WKH� YHUWLFDO� D[LV� RI� WKH� WHVWLQJ� PDFKLQH� �D[LV� RI� WKH� YHUWLFDO� FRPSUHVVLRQ� IRUFH�� E\� PRUH� WKDQ
���PP�

I��$�PHDVXULQJ�V\VWHP��FDSDEOH�RI�VLPXOWDQHRXV�PHDVXULQJ�DQG�UHJLVWUDWLRQ�RI�WKH�IROORZLQJ�GDWD�

� ORQJLWXGLQDO�VWUDLQ�LQ�WKH�EDU��DFFXUDF\������

� VOLS�RI�WKH�EDU�DW�ERWK�HQGV�UHODWLYH�WR�WKH�HQG�VXUIDFH�RI�WKH�EHDP��DFFXUDF\������PP��

127(��)RU�FHUWDLQ�W\SHV�RI�FRUURVLRQ�SURWHFWLYH�FRDWLQJV�LW�PLJKW�EH�QHFHVVDU\�WR�GHWHUPLQH�WKH
ERQG�EHKDYLRXU�DW�D�WHPSHUDWXUH�RWKHU�WKDQ������&�

� 7HVW�VSHFLPHQV

��� 6DPSOH

7KH�VDPSOH�IRU�WKH�SUHSDUDWLRQ�RI�WKH�WHVW�VSHFLPHQV�VKDOO�EH�WDNHQ�LQ�VXFK�D�PDQQHU�WKDW�LW�LV�UHSUHVHQWDWLYH
RI�WKH�SURGXFW�WR�EH�LQYHVWLJDWHG�

��� 6KDSH�DQG�VL]H�RI�WHVW�VSHFLPHQV

7KH�WHVW�VSHFLPHQV�VKDOO�EH�EHDPV�DFFRUGLQJ�WR�)LJXUH���ZKLFK�DUH�FXW�IURP�D�UHLQIRUFHG�FRPSRQHQW�LQ�D�ZD\
WKDW�WKH�ORQJLWXGLQDO�EDU��RI�ZKLFK�ERQG�LV�WR�EH�WHVWHG��LV�GLVSRVHG�LQ�WKH�YHUWLFDO�FHQWUH�SODQH�RI�WKH�EHDP
ZLWK�D�FRYHU�RI����PP�WR����PP�ZLWK�UHVSHFW�WR�WKH�ERWWRP�IDFH��,I�WKHUH�DUH�IXUWKHU�ORQJLWXGLQDO�EDUV�LQ�WKH
ORZHU�SDUW��WHQVLRQ�]RQH�ZKHQ�WHVWHG��RI�WKH�EHDP��WKH\�VKDOO�EH�FXW�DW�PLGVSDQ��7KH�EHDP�VKDOO�FRQWDLQ�QR
WUDQVYHUVH�UHLQIRUFHPHQW�ZLWKLQ�WKH�$$&�
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)RU�XVXDO�FRPSRQHQWV�WKH�IROORZLQJ�GLPHQVLRQV�VKDOO�EH�XVHG�

��WRWDO�KHLJKW� K� �����PP�

��ZLGWK� E� ���f���ZKHUH�f�LV�WKH�GLDPHWHU�RI�WKH�VWHHO�EDU��QRW�LQFOXGLQJ
SURWHFWLYH�FRDWLQJ���LQ�PLOOLPHWUHV�

��FRQFUHWH�FRYHU� ���PP���F������PP�

7KH�WRWDO�OHQJWK�RI�WKH�EHDP�VKDOO�EH�FKRVHQ�VXFK�WKDW�OE� ���f������PP�RQ�HDFK�VLGH��ZKHUH�OE�LV�WKH�ERQG
OHQJWK�RYHU�ZKLFK�WKH�EDU�LV�LQ�FRQWDFW�ZLWK�WKH�$$&�

,I��LQ�H[FHSWLRQDO�FDVHV��WKH�FRYHU�RI�WKH�ORQJLWXGLQDO�EDU�H[FHHGV����PP��WHVW�VSHFLPHQV�ZLWK�D�WRWDO�KHLJKW
RI�K� �����PP�VKDOO�EH�XVHG�

$W�ERWK�HQGV�RI�WKH�EHDP��WKH�UHLQIRUFLQJ�EDU�WR�EH�WHVWHG�VKDOO�SURWUXGH�IRU�DW�OHDVW�����PP�RYHU�WKH�YHUWLFDO
HQG�IDFH�RI�WKH�$$&�

'LPHQVLRQV�LQ�PLOOLPHWUHV

.H\

��� 7UDQVGXFHU�IRU�YHUWLFDO�GLVSODFHPHQW
��� )UHH�EDU�HQG
��� %RQG�OHQJWK
��� 6WUDLQ�PHDVXULQJ�EDVH
��� &RQFUHWH�FRYHU

�� E� ���f��ZKHUH�f�LV�WKH�GLDPHWHU�RI�WKH�VWHHO�EDU
�� K� �����PP�IRU�FRQFUHWH�FRYHU�F� ����PP�WR����PP

DQG
K� �����PP�IRU�FRQFUHWH�FRYHU�F�!����PP

�
�� ����PP�WR�����PP�IRU�FRQFUHWH�FRYHU

F� ����PP�WR����PP�

����PP�IRU�FRQFUHWH�FRYHU�F�!����PP

����WR�����PP�IRU�FRQFUHWH�FRYHU�

)LJXUH���±�7HVW�VSHFLPHQV�DQG�ORDGLQJ�DUUDQJHPHQW
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��� 1XPEHU�RI�WHVW�VSHFLPHQV

$�WHVW�VHW�VKDOO�FRQVLVW�RI�WKUHH�WHVW�VSHFLPHQV�

:KHQHYHU�SRVVLEOH��RQH�WHVW�VSHFLPHQ�VKDOO�EH�SUHSDUHG�IURP�WKH�XSSHU�WKLUG�RI�WKH�FRPSRQHQW��RQH�IURP�WKH
PLGGOH�DQG�RQH�IURP�WKH�ORZHU�WKLUG��LQ�WKH�GLUHFWLRQ�RI�ULVH�RI�WKH�PDVV�GXULQJ�PDQXIDFWXUH��VHH�)LJXUH����

��� 3UHSDUDWLRQ�RI�WHVW�VSHFLPHQV

7KH� WHVW� VSHFLPHQV� VKDOO� EH� FXW� IURP� WKH� UHLQIRUFHG� FRPSRQHQW�� WDNLQJ� VSHFLDO� FDUH� WR� DYRLG� DQ\� HDUO\
GDPDJH�RI�ERQG��$OO�VXUIDFHV�VKDOO�EH�OHYHOOHG�VXIILFLHQWO\�WR�HQVXUH�FRUUHFW�GLPHQVLRQV��7KH�SODQHQHVV�RI�WKH
VXUIDFHV�VKDOO�EH�FKHFNHG�DORQJ�WKH�OLQHV�ZKHUH�WKH�ORDGLQJ�IRUFHV�DQG�WKH�VXSSRUW�UHDFWLRQV�ZLOO�EH�DSSOLHG�
E\�PHDQV�RI�D�VWUDLJKW�HGJH�DQG��LI�QHFHVVDU\��E\�PHDQV�RI�IHHOHU�JDXJHV��'HYLDWLRQV�E\�PRUH�WKDQ�����PP
VKDOO�EH�FRUUHFWHG�E\�JULQGLQJ�

.H\

��� &URVV�VHFWLRQ�RI�FRPSRQHQW

��� 'LUHFWLRQ�RI�ULVH

��� :LGWK�:
)LJXUH���±�6DPSOLQJ�VFKHPH

$W� ERWK� HQGV� RI� WKH� EHDP�� WKH�$$&� VKDOO� EH� UHPRYHG� IURP� DURXQG� WKH� EDU� WR� EH� WHVWHG� RYHU� D� OHQJWK� RI
����PP�LQ�RUGHU�WR�HOLPLQDWH�WKH�LQIOXHQFH�RI�VXSSRUW�SUHVVXUH�RQ�ERQG�

$W�PLGVSDQ�WKH�EHDP�VKDOO�EH�SURYLGHG�ZLWK�D�VHPL�F\OLQGULFDO�KROH��GLDPHWHU�����PP�WR�����PP�IRU�EHDPV
ZLWK�D�WRWDO�KHLJKW�RI�K� �����PP��XVHG�IRU�FRQFUHWH�FRYHU�F� ����PP�WR����PP��DQG�����PP�IRU�EHDPV
ZLWK�D�WRWDO�KHLJKW�RI�K� �����PP��XVHG�IRU�FRQFUHWH�FRYHU�F�!����PP���7KLV�KROH�LV�GULOOHG�KRUL]RQWDOO\��RU
FXW�RXW�RWKHUZLVH���SHUSHQGLFXODUO\�WR�WKH�ORQJLWXGLQDO�D[LV��OHDYLQJ�WKH�EDU�IUHH�RYHU�D�VXIILFLHQW�OHQJWK�LQ
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RUGHU� WR� IL[� D� VWUDLQ� PHDVXULQJ� GHYLFH�� 7KH� FRUURVLRQ� SURWHFWLYH� FRDWLQJ� VKDOO� EH� FDUHIXOO\� UHPRYHG� E\
PHFKDQLFDO�PHDQV�IURP�WKDW�SDUW�RI�WKH�EDU��ZKHUH�WKH�VWUDLQ�PHDVXULQJ�GHYLFH�LV�WR�EH�DWWDFKHG�

127(��0HDVXULQJ� RI� VWHHO� VWUDLQV� LV� QHFHVVDU\� WR� GHWHUPLQH� WKH� WHQVLOH� IRUFH� LQ� WKH� EDU� VLQFH� WKLV
FDQQRW�EH�GHWHUPLQHG�GLUHFWO\�IURP�WKH�DSSOLHG�ORDG�E\�FDOFXODWLRQ��GXH�WR�WKH�IDFW�WKDW�WKH�OHYHU�DUP�RI
LQWHUQDO�IRUFHV�ZLOO�YDU\�ZLWK�LQFUHDVLQJ�ORDG�DQG�GHIOHFWLRQ�

��� &RQGLWLRQLQJ�RI�WHVW�VSHFLPHQV

3ULRU�WR�WKH�WHVW��WKH�WHVW�VSHFLPHQV�VKDOO�EH�VWRUHG�ZLWK�HQRXJK�IUHH�VSDFH�DURXQG�WKHP�HQDEOLQJ�VXIILFLHQW�DLU
FLUFXODWLRQ� IRU� D� SHULRG� RI� ��� GD\V� LQ� D� URRP�ZLWK� D� FRQVWDQW� WHPSHUDWXUH� RI� ������ ��� �&� DQG� D� UHODWLYH
KXPLGLW\�RI�������������VHH�QRWH�DW�WKH�HQG�RI�FODXVH����

� 7HVWLQJ�SURFHGXUH

$IWHU�SODFLQJ� WKH� WHVW� VSHFLPHQ�RQ� WKH� VXSSRUWLQJ� UROOHUV�� WKH� WUDQVGXFHUV� IRU�PHDVXULQJ� WKH� VOLS�DW� WKH�EDU
HQGV� VKDOO� EH� DWWDFKHG�� DQG� WKH� VWUDLQ� PHDVXULQJ� GHYLFH� VKDOO� EH� LQVWDOOHG� RQ� WKH� IUHH� SDUW� RI� WKH� EDU� DW
PLGVSDQ��$IWHU�FDUU\LQJ�RXW�WKH�QHFHVVDU\�UHIHUHQFH�PHDVXUHPHQWV��]HUR�UHDGLQJV�RI�VOLS�DQG�VWHHO�VWUDLQ��WKH
ORDG� DSSO\LQJ� V\VWHP�� FRQVLVWLQJ� RI� D� EULGJH� SURILOH�� WZR� UROOHUV�� DQG� WKH� UHVSHFWLYH� GLVWULEXWLRQ� SODWHV�� LV
EURXJKW�LQWR�SRVLWLRQ�RQ�WKH�VXUIDFH�RI�WKH�WHVW�VSHFLPHQ��7KH�WUDQVGXFHU�IRU�PHDVXULQJ�PLGVSDQ�GHIOHFWLRQV
XVHG�IRU�FRQWURO�RI�ORDGLQJ�UDWH�LV�LQVWDOOHG�

6XEVHTXHQWO\��WKH�ORDG�VKDOO�EH�DSSOLHG��SUHIHUDEO\�LQ�D�PDQQHU�WKDW�D�FRQVWDQW�GHIOHFWLRQ�UDWH�DW�PLGVSDQ�LV
DFKLHYHG��OHDGLQJ�WR�IDLOXUH�LQ�DERXW���PLQ��VHH�QRWH�����'XULQJ�ORDGLQJ��D�JUDSK�VOLS�YHUVXV�VWHHO�VWUDLQ�VKDOO
EH�UHFRUGHG�IRU�HDFK�EDU�HQG�

$IWHU� KDYLQJ�REVHUYHG� WKDW� WKH�PD[LPXP� ORDG�KDV�EHHQ� UHDFKHG� DQG� IDLOXUH�KDV�RFFXUUHG� DW� RQH� VLGH� �VHH
QRWH�����WKH�EHDP�VKDOO�EH�XQORDGHG��DQG�WKH�SURWUXGLQJ�EDU�HQG�DW�WKH�IDLOLQJ�VLGH�VKDOO�EH�DQFKRUHG�DJDLQVW
WKH�$$&�LQ�RUGHU�WR�HQDEOH�D�VHFRQG�WHVW�ZKHUH�IDLOXUH�RFFXUV�RQ�WKH�RWKHU�VLGH�

6XEVHTXHQWO\��ORDGLQJ�VKDOO�EH�UHSHDWHG�XQWLO�IDLOXUH�DW�WKH�RWKHU�VLGH��DQG�WKH�JUDSK�VOLS�YHUVXV�VWHHO�VWUDLQ
VKDOO�EH�UHFRUGHG�DJDLQ�

127(� ��� )RU� FHUWDLQ� W\SHV� RI� FRUURVLRQ� SURWHFWLYH� FRDWLQJV� LW�PLJKW� EH� QHFHVVDU\� WR� GHWHUPLQH� WKH
ERQG�EHKDYLRXU�DW�DQRWKHU�ORDGLQJ�UDWH�

127(����)DLOXUH� FDQ� EH� FDXVHG� E\� VOLS� RI� WKH� EDU� �ERQG� IDLOXUH�� RU� E\� FUDFNLQJ� RI� WKH�$$&�EORFN
�VKHDU�IDLOXUH��RU�D�FRPELQDWLRQ�RI�ERWK�

� 7HVW�UHVXOWV

&RQYHQWLRQDO�ERQG�VWUHQJWK�DW�IDLOXUH��tEP��VKDOO�EH�FDOFXODWHG��DFFRUGLQJ�WR�HTXDWLRQ������DVVXPLQJ�XQLIRUP
GLVWULEXWLRQ�RI�ERQG�VWUHVVHV�DORQJ� WKH� IXOO�HPEHGGHG� OHQJWK�RI� WKH�EDU� LQ� WKDW�KDOI�RI� WKH� WHVW�EHDP�ZKHUH
IDLOXUH�KDV�RFFXUUHG��VHH�QRWH��

E

VX
EP O

)

��
=

f
������

ZKHUH�

tEP� LV�WKH�FRQYHQWLRQDO�ERQG�VWUHQJWK�DW�IDLOXUH��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH�

)VX�  �eVX���(V���p�f������WKH�WHQVLOH�IRUFH�LQ�WKH�UHLQIRUFLQJ�EDU�DW�IDLOXUH��LQ�QHZWRQV�

f LV�WKH�QRPLQDO�EDU�GLDPHWHU��ZLWKRXW�FRUURVLRQ�SURWHFWLYH�FRDWLQJ���LQ�PLOOLPHWUHV�
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OE LV�WKH�PHDVXUHG�ERQG�OHQJWK��OHQJWK�RI�HPEHGPHQW��LQ�WKDW�KDOI�RI�WKH�WHVW�VSHFLPHQ�ZKHUH
IDLOXUH�KDV�RFFXUUHG��LQ�PLOOLPHWUHV�

eVX LV�WKH�PHDVXUHG�VWHHO�VWUDLQ�DW�IDLOXUH�LQ�WKH�IUHH�FHQWUDO�SDUW�RI�WKH�EDU��LQ�PLOOLPHWUHV�SHU
PLOOLPHWUH�

(V LV�WKH�PRGXOXV�RI�HODVWLFLW\�RI�WKH�VWHHO��HLWKHU�WDNHQ�DV���������1�PPð�RU�GHWHUPLQHG�E\
WHVWLQJ�RQ�FRPSDQLRQ�EDUV��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH�

7KH�ERQG�VWUHQJWK�tEP�VKDOO�EH�H[SUHVVHG�WR�WKH�QHDUHVW�����1�PPð�

1H[W�WR�WKH�tEP�YDOXHV��LW�FDQ�EH�XVHIXO�WR�GHWHUPLQH�WKH�IROORZLQJ�GDWD�
��VOLS�FRUUHVSRQGLQJ�WR�PD[LPXP�ORDG�IRU�ERWK�IUHH�HQGV�RI�WKH�EDU�

���ERQG�VWUHVV�FRUUHVSRQGLQJ�WR�D�FHUWDLQ�VOLS��H�J������PP��DW�WKH�IUHH�HQGV�RI�WKH�EDU�

7KHVH�YDOXHV�FDQ�EH�GHULYHG�IURP�WKH�JUDSKV�VOLS�YHUVXV�VWHHO�VWUDLQ�

127(��8VXDOO\�WZR�WHVW�UHVXOWV�DUH�REWDLQHG�IRU�HDFK�WHVW�EHDP��RQH�IRU�HDFK�HQG��

� 7HVW�UHSRUW

7KH�WHVW�UHSRUW�VKDOO�LQFOXGH�WKH�IROORZLQJ�

D�� LGHQWLILFDWLRQ�RI�WKH�SURGXFW�

E�� GDWH�RI�PDQXIDFWXUH�RU�RWKHU�FRGH�

F�� SODFH�DQG�GDWH�RI�WHVWLQJ��WHVWLQJ�LQVWLWXWH�DQG�SHUVRQ�UHVSRQVLEOH�IRU�WHVWLQJ�

G� QXPEHU�DQG�GDWH�RI�LVVXH�RI�WKLV�(XURSHDQ�6WDQGDUG�

H� GLPHQVLRQV�RI�WHVW�VSHFLPHQV�

I�UHODWLYH�SRVLWLRQ�DQG�RULHQWDWLRQ�RI�WKH�WHVW�VSHFLPHQ�LQ�WKH�RULJLQDO�FRPSRQHQW�

J� GU\�GHQVLW\�RI�WKH�$$&�DFFRUGLQJ�WR�(1�����

K� FRPSUHVVLYH�VWUHQJWK�RI�WKH�$$&�DFFRUGLQJ�WR�(1�����

M� GLDPHWHU�DQG�VXUIDFH�FRQGLWLRQV��SODLQ�VPRRWK�RU�ULEEHG��RI�WKH�EDU�

N� �LI�DYDLODEOH��\LHOG�VWUHQJWK�RI�WKH�VWHHO�

O� PRGXOXV�RI�HODVWLFLW\�RI�WKH�VWHHO�

P� W\SH�RI�FRUURVLRQ�SURWHFWLYH�FRDWLQJ�

Q� UHODWLYH�SRVLWLRQ�RI�WKH�EDU�ZLWK�UHVSHFW�WR�WKH�ULVH�RI�WKH�PDVV�GXULQJ�PDQXIDFWXUH�RI�WKH�FRPSRQHQW�

S� FRQFUHWH�FRYHU�RI�WKH�EDU�

T� JUDSKV�VOLS�YHUVXV�VWHHO�VWUDLQ�

U�FRQYHQWLRQDO�YDOXHV��tEP��RI�ERQG�VWUHQJWK��LQGLYLGXDO�YDOXHV�DQG�PHDQ�YDOXH��
V� REVHUYDWLRQV�RI�IDLOXUH�PRGH��SXUH�VOLS��FUDFNLQJ�RI�$$&��HWF���

W� �LI�DSSURSULDWH��GHYLDWLRQV�IURP�WKH�VWDQGDUG�PHWKRG�RI�WHVWLQJ�

X� D�GHFODUDWLRQ�WKDW�WKH�WHVWLQJ�KDV�EHHQ�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�WKLV�(XURSHDQ�6WDQGDUG��H[FHSW
DV�GHWDLOHG�LQ���W��

,I�GHWHUPLQHG��UHSRUWLQJ�RI�WKH�IROORZLQJ�RSWLRQDO�GDWD�FDQ�EH�XVHIXO�

Y� VOLS�DW�PD[LPXP�ORDG�

Z� ERQG�VWUHVV�DW�D�VSHFLILHG�VOLS��H�J������PP�
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