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�� &211(&7,21�$1'�6(77,1*�83�2)�7+(�,167580(17
��� 7KH�PHDVXULQJ�SULQFLSOH�RI�FRPELQHG�KHDW�PHWHU�&$/0(7(;�� OLTXLG

$FFRUGLQJ�WR�WKH�)DUDGD\�ODZ�RI�HOHFWUR�PDJQHWLF�LQGXFWLRQ�YROWDJH�LV�LQGXFWHG�LQ�FRQGXFWRU��ZKLFK�PRYHV�
LQ�WKH�PDJQHWLF�ILHOG��7KH�UXQQLQJ�OLTXLG�ILJXUHV�DV�WKH�PRYLQJ�FRQGXFWRU�LQ�FDVH�RI�PHDVXULQJ�OLTXLG�E\�LQGXFWLYH�
IORZ� PHWHU�� ,QGXFWLYH� YROWDJH� LV� GLUHFWO\� SURSRUWLRQDO� WR� WKH� VSHHG� RI� IORZLQJ�� 7KLV� YROWDJH� LV� VFDQQHG� E\� WZR�
HOHFWURGHV�DQG�EURXJKW�WR�WKH�PHDVXULQJ�SDUW�RI�HOHFWURQLFV�ZKHUH�LW�LV�HYDOXDWHG��7KH�YROXPH�RI�UXQQLQJ�PHGLXP�LV�
DXWRPDWLFDOO\�FRXQWHG�IURP�WKH�VSHHG�RI�IORZLQJ�OLTXLG�DQG�NQRZQ�GLDPHWHU�RI�D�SLSH�

7HPSHUDWXUH�GLIIHUHQFH�LV�IRXQG�RXW�LQ�VXSSO\�DQG�UHWXUQ�SLSH�E\�UHVLVWLYH�WHPSHUDWXUH�VHQVRUV��7KH�DPRXQW�
RI�GHOLYHULQJ�KHDW�LV FDOFXODWHG�RXW�RI�WKHVH�WZR�GDWD���YROXPH�RI�IORZLQJ�PHGLXP�DQG�WHPSHUDWXUH�GLIIHUHQFHV��

&RPELQHG�KHDW�PHWHU�&$/0(7(;���OLTXLG�LV�LQWHQGHG�IRU�PHDVXULQJ�RI�TXDQWLW\�RI�KHDW�GHOLYHUHG�RU�WRRN�
DZD\�E\�KHDW�WUDQVIHU�IOXLG�ZLWK�FRQGXFWLRQ��P�6�FP��$PRQJ�PRVW�FRPPRQ�DSSOLFDWLRQV�EHORQJ�XVDJH�IRU�
PHDVXULQJ�KHDW�VXSSOLHV�LQ�H[FKDQJHU�VWDWLRQV��DEXWPHQWV�RI�KRXVHV��SULPDU\�KRW�ZDWHU�FLUFOHV��LQGXVWULDO�HVWDWH��
WHFKQRORJLFDO�SURFHVVHV�DQG�DLU�FRQGLWLRQLQJ�V\VWHPV��&$/0(7(;�OLTXLG�LV�SRVVLEOH�WR�XVH�DV�ZHOO�DV�VHSDUDWH�IORZ�
RU�FDORULPHWULF�PHWHU�
��� 6WDUWLQJ�WKH�PHWHU

7HUPLQDO� ERDUG� IRU� FRQQHFWLRQ� FDEOHV� LV� SODFHG� LQVLGH� WKH� ER[�� ,W� LV�
SRVVLEOH�WR�WDNH�RII�WKH�FRYHU�DIWHU�UHPRYLQJ�WZR�FRYHULQJ�OHGJHV�RQ�WKH�IURQW�
ERDUG�DQG�XQVFUHZLQJ�VFUHZV��&RQQHFWLRQ�LV�SUDFWLVHG�ZLWKRXW�VXSSO\�YROWDJH�
LQ�WKLV�RUGHU�
9 ,QWR� WKH� FODPSV� ���������� DQG� ��� FRQQHFW� FDEOH� RI� LQGXFWLYH� IORZ�

VHQVRU�DFFRUGLQJ�WR�WKH�WDEOH��VHH�S����
9 ,QWR� WKH� FODPSV� ��������� DQG� ��� FRQQHFW� WKH� FRQQHFWLQJ� FDEOHV� RI�

UHVLVWLYH�WHPSHUDWXUH�VHQVRUV� ,QWR�RUDQJH�FODPS�WKH�VHQVRU�RI�VXSSO\�
SLSH��LQWR�EOXH�FODPS�WKH�VHQVRU�RI�UHWXUQ�SLSH�

9 ,Q� FDVH� RI� XVLQJ� FLUFXLWV� RI� PHWHU� IRU� FRPPXQLFDWLRQ� SXW�
FRUUHVSRQGLQJ�RXWOHW�RI�FRQQHFWLQJ�FDEOH�LQWR�WKH�FODPSV��D���E��������
DQG���

9 %ULQJ� VXSSO\� YROWDJH� ���9���+]� E\� LQGLYLGXDO� FDEOH� ZLWKRXW� D�
VZLWFK�ZLWK� LWV�RZQ�SURWHFWLRQ� LQWR� WKH�FODPSV���DQG���DFFRUGLQJ� WR�
WKH�WDEOH��:H�DGYLVH�WR�XVH�FDEOH�&<.<��[����

9 &KHFN� WKH� FRQQHFWLRQ�� VFUHZ� WKH�ERWWRP�DQG�XSSHU� ERDUG�GRZQ�DQG�
VZLWFK�LQ�WKH�VXSSO\�YROWDJH�

9 $IWHU� FKHFNLQJ� WKH�ZRUNLQJ�RI� WKH�PHWHU��SXW�RQ� WKH�FRYHULQJ� OHGJHV�
DQG�VHDO�WKH�PHWHU�

��� 6HWWLQJ�XS�WKH�PHWHU�DQG�WKH�RXWSXWV���DQG��
6HWWLQJ�XS� D� PHWHU� DQG� FRQILJXUDWLRQ� RI� RXWSXWV� DUH� SUDFWLVHG� E\�

LQVHUWLRQ�RI�MXPSHU�-��LQVLGH�WKH�ER[��VHH�SLF����&XUVRU�DSSHDUV�RQ�WKH�GLVSOD\��
,W�ZLOO�PRYH� IURP� OHIW� WR� ULJKW� LQ�SHULRG�RI��� VHF��7KH�GDWD��XQGHU�ZKLFK� WKH�
FXUVRU�LV��LV�VHW�XS�E\�FOLQFK�WKH�EXWWRQ��LQFUHDVH�WKH�QXPEHU�YDOXH�VZLWFK�DPRQJ�SRVVLELOLWLHV��

7KH� LQVWUXPHQW� LV� GHOLYHUHG�SUH�VHW�E\� WKH�SURGXFHU� LQ�FRQILJXUDWLRQ�DFFRUGLQJ� WKH�GHPDQGV�RI�FXVWRPHU��
ZKLFK�KH�JLYHV�LQ�KLV�RUGHU��,Q�VSLWH�RI�WKLV�IDFW�WKH�XVHU�FDQ�VHW�XS�VRPH�GDWD�RU�FKDQJH�WKH�FRQILJXUDWLRQ�RI�RXWSXWV�
���FODPS������RU����FODPSV��D���E��E\�KLPVHOI��

7KH� PHWKRG� DQG� VXUYH\� RI� DGMXVWDEOH� SDUDPHWHU� DQG� FRQILJXUDWLRQ� RI� RXWSXWV� DUH� JLYHQ� LQ� WKH� PDQXDO�
&RQILJXUDWLRQ�RI�WKH�RXWSXWV�&$/0(7(;�)/2:0(;�

��� &RPSRQHQWV�RI�PHWHU
9 IORZ�VHQVRU RI�UHTXLUHG�W\SH��VHSDUDWHG�YHUVLRQ�ZLWK���P�FDEOH����P�RQ�UHTXHVW�
9 EROWV D�SDUW�RI�GHOLYHU\�RQO\�ZLWK�VDQGZLFK�YHUVLRQ
9 FRQYHUWHU RI�WKH PHWHU
9 SDLU�RI�WHPSHUDWXUHVHQVRUV DSSURYHG�W\SHV�3W������3W�������WKHUPRPHWHU�SRFNHWV
9 XVHUµV�PDQXDO��FHUWLILFDWLRQ�RI�JXDUDQWHH��GRFXPHQWDWLRQ��FRS\�RI�DSSURYDO�7&0����������LVVXHG�E\�&0,
9 FHUWLILFDWH�RI�YHULILFDWLRQ�RI�PHWHU�RQ�UHTXHVW
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��� &RQQHFWLRQ�RI WHUPLQDO�ERDUG
þ� FODPS FDEOH GHVFULSWLRQ
� GDUN�JUH\ /�� SKDVH
� EOXH 1�± ]HUR�ZLUH

3RZHU�VXSSO\����9a
���+]

�

�D JUH\ ��&ROHFWRU
�E JUH\ � (PLWRU

2XWSXW�VLJQDO���
PD[����9����P$

� JUH\ EODFN
� JUH\ EURZQ )ORZ�VHQVRU� H[FLWDWLRQ
� JUH\ ��&ROHFWRU
� JUH\ � (PLWRU

2XWSXW�VLJQDO��
PD[����9����P$

� JUH\ ��$QRGH
� JUH\ � FDWKRGH
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�� EOXH
�� EOXH

7HPSHUDWXUH�VHQVRU��
UHWXUQ�SLSH

5HVLVWDQW�WHPSHUDWXUH�
VHQVRU�UHWXUQ

�� RUDQJH
�� RUDQJH

7HPSHUDWXUH�VHQVRU�±
VXSSO\�SLSH

5HVLVWDQW�WHPSHUDWXUH�
VHQVRU�VXSSO\

�� JUH\ JUHHQ
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�� JUH\ ZKLWH

)ORZ�VHQVRU� VLJQDO

�� &21752/�2)�7+(�,167580(17
��� 'LDJUDP�RI�GLVSOD\HG�LQIRUPDWLRQ
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��� 0RYH�DPRQJ�GLVSOD\HG�GDWD
7KH�FRQYHUWRU� LV� HTXLSSHG�ZLWK�D�EXWWRQ�� ,W� LV�SRVVLEOH� WR�GLVSOD\� UHTXLUHG�YDOXHV�E\�VXFFHVVLYH�SUHVVLQJ��

1H[W�GDWD�LV�GLVSOD\HG�E\�VKRUW�SUHVV�����VHF����LQ�FDVH�RI�ORQJ�SUHVV��!��VHF���\RX�FDQ�SDVV�RYHU�WR�WKH�RWKHU�OHYHO�RI�
GLVSOD\HG�GDWD���RQO\�RQ�VRPH�GDWD��VHH�'LDJUDP�RI�GLVSOD\HG�GDWD���,W�LV�SRVVLEOH�WR�UHWXUQ�WR�WKH�PDLQ�PHQX�LQ�WKH�
VDPH�ZD\��:KHUH�LW�LV�QRW�SRVVLEOH�WR�SDVV�RYHU�WR�DQRWKHU�OHYHO�DQG�EDFN�\RX�DFWLYDWH�DQ�DXWR�UHSHDW�RI�WKH�EXWWRQ�
E\�ORQJ�SUHVV�� DXWRPDWLF�UH�SUHVVLQJ�ZLWK�IOXHQW�VKRUWHQLQJ�RI�LQWHUYDO�IURP�����WR������VHF��:KHUH�WR�SDVV�RYHU�LV�
SRVVLEOH� WKH�EXWWRQ� UHDFWV� WR� WKH� VKRUW�SUHVVLQJ�DV� ODWH�DV� UHOHDVLQJ� WKH�EXWWRQ�� ,Q�FDVH�RI� ORQJ�SUHVV� LW�SDVVHV�RYHU�
LPPHGLDWHO\�WR�DQRWKHU�OHYHO�
��� 'DWD�GLVSOD\HG�LQ�WKH�EDVLF�PHQX�RI�WKH�LQVWUXPHQW
'DWD 0HDQLQJ 8QLW 6L]H�RI�GLVSOD\LQJ
(0 6XP�RI�HQHUJ\�RI�WKH�ODVW�PRQWK *- (0 ����������� *-
( &RQWLQXDO�FRXQWHU�RI�WRWDO�HQHUJ\ *- ( ����������� *-
9 &RQWLQXDO�FRXQWHU�RI�WRWDO�IORZ Pñ 9 ����������� P�
7S 7HPSHUDWXUH�LQ�VXSSO\�SLSH �& 7S ����� �&
7Y 7HPSHUDWXUH�LQ�UHWXUQ�SLSH �& 7Y ���� �&
G7 WHPSHUDWXUH�GLIIHUHQFH��7S�7Y� �& G7 ���� �&�
4 $FWXDO�IORZ�RI�PHGLXP O�K 4 ������� O�K
3 $FWXDO�KHDW�UDWH� N: 3 ��������� N:
72 7RWDO�OHQJWK�RI�YROWDJH�IDLOXUH GQ\��K�P�V ���� ��������
'DWXP�D�þDV 5HDO�GDWH�DQG�WLPH U�P�G��K�P �������� �����

&RQILJXUDWLRQ�RI�RXWSXW���
�$FFRUGLQJ�WR�WKH�FRQILJXUDWLRQ�RQH�RI�WKH�IROORZLQJ�DGMXVWDEOH�GDWD�LV�GLVSOD\HG�
6(7�3$5�,03 $GMXVWPHQW�RI�SXOVH�FRQVWDQW�IRU�IORZ�SXOVHV 6(7�3$5�,03  ���
6(7�3$5�,03( $GMXVWPHQW�RI�SXOVH�FRQVWDQW�IRU�HQHUJ\�SXOVHV 6(7� 3$5�,03(  ���
6(7�3$5�41 $GMXVWPHQW�RI�PDUJLQDO�RXWSXW�RI�IORZ 6(7�3$5�41  ���Å
6(7�3$5�43 $GMXVWPHQW�RI�PDUJLQDO�RXWSXW�RI�IORZ 6(7�3$5�43  ���Å
6(7�3$5�$'5 $GMXVWPHQW�RI�DGGUHVV�RI�VHULHV�FRP����SURWRFRO�&$/�3 6(7�3$5�$'5  ���
6(7�$6&����$' 6HULHV�FRP��ZLWK�SURWRFRO�&$/�3�ZLWK�DGMXVWDEOH�VSHHG 6(7�3$5�$6&����$'  ���
6(7�$61����$' $GMXVWPHQW�RI�DGGUHVV�RI�VHULHV�FRP����SURWRFRO�&$/�1 6(7�3$5�$61����$'  ���
6(7�0�%����$' $GMXVWPHQW�RI�DGGUHVV�RI�VHULHV�FRP����SURWRFRO�0�%86 6(7�3$5�0�%����$'� ��
6(7�17�����$' $GMXVW��RI�DGGUHVV�RI�VHULHV�FRP����SURW�1(7����± 9��� 6(73$5�17�����$'� ���

9DULDQW����
�YDULDQW����GLVSOD\V�EHVLGHV�KLJKHU�EURXJKW�GDWD�DOVR�IROORZLQJ�GDWD�
9+ 0DVV�FRXQWHU�RI�IORZHG�ZDWHU W 9+ ����������� W
4+ $FWXDO�PDVV�IORZ�RI�PHGLXP W�K 4+ ����������� W�K

9DULDQW����
�)ROORZLQJ�GDWD�IRU�GXSOH[�PHDVXULQJ�LV�GLVSOD\HG�LQVWHDG�RI�(�DQG�9�
(�� (QHUJ\�GHOLYHUHG�E\�WKH�V\VWHP�IURP�WKH�EHJLQQLQJ�RI�

PHDVXULQJ *- (� ����������� *-
(�� (QHUJ\�WDNHQ�DZD\�E\�WKH�V\VWHP�IURP�WKH�EHJLQQLQJ�RI�

PHDVXULQJ *- (� ����������� *-
9�� 9ROXPH�IORZHG�WKURXJK�WKH�SRVLWLYH�GLUHFW�RI�IORZ�VHQVRU Pñ 9� ����������� P�
9�� 9ROXPH�IORZHG�WKURXJK�WKH�QHJDWLYH�GLUHFW�RI�IORZ�VHQVRU Pñ 9� ����������� P�

7KH�ZD\�RI�FRQILJXUDWLRQ��SRVVLELOLWLHV�DQG�PHDQLQJ�RI�DGMXVWPHQW�RI�VLQJOH�FRPPXQLFDWLRQ�RXWSXWV�DV�ZHOO�
DV�WKH�WDEOHV�RI�SXOVH�FRQVWDQWV�DUH�JLYHQ�LQ�PDQXDO�&RQILJXUDWLRQ�RI�RXWSXWV�RI�WKH�PHWHU�&$/0(7(;�)/2:0(;�

��� 3DVV�RYHU�WR�WKH�XQGHUPHQX�DQG�EDFN
3DVV�RYHU�WR�WKH�VXEPHQX��SUHVV�ORQJ�WKH�EXWWRQ�RQ�WKH�GDWD�6(7�3$5�,03��RU�6(7�3$5�,03(��6(7�3$5�

41��6(7�3$5�43��6(7�3$5�$'5��6(7�$6&����$'��6(7�$61����$'��6(7�0�%����$'�RU�6(7�17�����$'��
DFFRUGLQJ� WR� WKH� FKRVHQ� FRQILJXUDWLRQ� RI� WKH� PHWHU�� 5HWXUQ� ± ORQJ� SUHVV� RQ� DQ\� GDWD� RI� VXEPHQX�
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��� 'DWD�GLVSOD\HG�LQ�VXEPHQX�RI�PHWHU
'DWD 0HDQLQJ 6L]H�RI�GLVSOD\LQJ
9HUVLRQ 9HUVLRQ�RI�VRIWZDUH�DQG�GLVSOD\LQJ�RI�DGMXVWHG��UHODWHG�WHPSHUDWXUH 9������& 7YUDWQD
9DULDQW 9DULDQW�RI�GLVSOD\LQJ�RI�WKH�PHWHU��VHH�WKH�WDEOH�EHIRUH� 9DULDQWD  ���
1iYUDW�]REU� 1XPEHU� RI� GLVSOD\�RQ�ZKLFK� LW� UHWXUQV�DIWHU�SDVVLQJ�D� WLPH�ZLWKRXW�

SUHVV�WKH�EXWWRQ� 1DYUDW�]REU  ���
6(7�6723�4 $GMXVWPHQW�RI�WKUHVKROG�IRU�PHDVXULQJ�WKH�IORZ�LQ���IURP�4PLQ��RQ�

ZKLFK�WKH�PHWHU�VKRZV�D�]HUR�IORZ��$GMXVWDEOH�UDQJH�LV�������� 6HW�VWRS�T  �����
6(7�6723�G7 $GMXVWPHQW�RI�WKUHVK��RI�PLQ��WHPS��GLIIHUHQFH��DV���IURP�G7�PLQ����

RQ�ZKLFK�FDOFXODWLRQ�RI�KHDW�VWDUWV��$GMXVWDEOH�UDQJH�LV�������� 6HW�VWRS�GW  ��� �
&20�5[�7[�(U�� 'DWD�RI�VHULHV�FRPPXQLFDWLRQ��RQO\�IRU�VHUYLFH�SXUSRVHV� &20�5[ 7[ (U��
=3(7� ! 'DWD�IRU�SDVV�RYHU�EDFN�WR�WKH�PDLQ�PHQX��ORQJ�SUHVV� ]SHW� !
&RQILJXUDWLRQ�RI�FRPPXQLFDWLRQ�RXWSXW����
�RQH�RI�IROORZLQJ�DGMXVWDEOH�GDWD�LV�GLVSOD\HG�DFFRUGLQJ�WR�WKH�FRQILJXUDWLRQ�RI�D�PHWHU�
6(7�3$5�,03 $GMXVWPHQW�RI�SXOVH�FRQVWDQW�IRU�IORZ�SXOVHV 6(7�3$5�,03  ���
6(7�3$5�,03( $GMXVWPHQW�RI�SXOVH�FRQVWDQW�IRU�HQHUJ\�SXOVHV 6(7�3$5�,03( ���
6(7�3$5�41 $GMXVWPHQW�RI�WKUHVKROG�RXWSXW�IRU�IORZ 6(7�3$5�41  ���Å
6(7�3$5�43 $GMXVWPHQW�RI�WKUHVKROG�RXWSXW�IRU�IORZ 6(7�3$5�43  ���Å
6(7�3$5�',63/$< $GMXVWPHQW�RI�RXWSXW IRU�GLVWDQW�GLVSOD\ 6(7�3$5�',63/$<

�� %$6,&�7(&+1,&$/�,1)250$7,21�2)�0(7(5�&$/0(7(;�/,48,'
��� &HUWLILFDWHG�UDQJHV�RI�IORZ
'1 PP � �� �� �� �� �� �� �� �� �� ��� ��� ���
4PLQ P��K ���� ����� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� �����
4QRP P��K ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����� ����� �����
4PD[ P��K ���� ���� ���� ���� ���� ���� ���� ���� ����� ����� ����� ����� ����

��� &RQYHUWHU�� WHFKQLFDO�LQIRUPDWLRQ
3RZHU�VXSSO\ ������������������������������������������������9�r �������+]
&RQVXPSWLRQ����������������������������������������������FFD���9$
/HYHO�RI�SURWHFWLRQ ������������������������������������,3���
'LPHQVLRQV����������������������������������������������������[�����[����PP
7HPSHUDWXUH�UDQJH�RI�PHDVXUHPHQW�������������WR������&
7HPSHUDWXUH�GLIIHUHQFH��������������������������������WR������&
%DFNXS�RI�GDWD�������������������������������������������PLQ�����\HDUV�Y ((3520
%XVKLQJV ������������������������������������������������������[�3*�����[�3*��
'LVSOD\�������������������������������������������������������/&'����V\PEROV
0D[��RI�RSSUHVVLQJ�RI�RXWSXWV ���������������������9���P$
0LQ��FXUUHQW�RI�LQSXW����������������������������������,�!��P$



&$/0(7(;�± 8VHUµV�PDQXDO &2'($�VSRO��V U�R�

��� 9HUVLRQ��&/�8�����VY����

��� 0DWHULDO�RI�IORZ�VHQVRU�ZLWK�FHUDPLF�OLQQLQJ
/LQLQJ ����������������������������KLJKO\�UHVLVWDQW�FHUDPLF�WXEH�ZLWK�������FRQWHQW�RI�FRUXQG�$O�2���0D[��WHPS��RI�PHGLXP��������&
)URQW�VXUIDFHV ����������������VWDQGDUG�JDOYDQL]HG�VWHDO���������RU�VWDLQOHVV�VWHDO���������RWKHUV�RQ�UHTXHVW�
)ODQJHV���������������������������31�����'1���� ������31�����'1������ �����± DFFRUGLQJ�WR ý61��',1�RQ�UHTXHVW�
/HYHO�RI�SURWHFWLRQ ��������,3���
(OHFWURGHV����������������������VWDQGDUG�VWDLQOHVV�VWHDO���������+DVWHOOR\��SODWLQXP��RU�RWKHU�PDWHULDOV�RQ�UHTXHVW
3DFNLQJ ��������������������������VLOLFRQH
2XWVLGH�FRYHU�����������������FDVW�LURQ�SURWHFWHG�ZLWK�FRPD[LW�FRORXU�
��� 'LPHQVLRQV�RI�IORZ�VHQVRU�ZLWK�FHUDPLF�FHOO

'LPHQVLRQV�RI�IORZ�VHQVRUV %ROWV��VDQGZLFK�
'1 '� '� '� /� /� /� G � /HQJWK QXPEHU
� �� �� ± �� ��� ± ± 0�� ��� �
�� �� �� ± �� ��� ± ± 0�� ��� �
�� �� �� �� �� ��� ��� �� 0�� ��� �
�� �� �� ��� �� ��� ��� �� 0�� ��� �
�� �� ��� ��� ��� ��� ��� �� 0�� ��� �
�� �� ��� ��� ��� ��� ��� �� 0�� ��� �
�� ��� ��� ��� ��� ��� ��� �� 0�� ��� �
�� ��� ��� ��� ��� ��� ��� �� 0�� ��� �
�� ��� ��� ��� ��� ��� ��� �� 0�� ��� �
��� ��� ��� ��� ��� ��� ��� �� 0�� ��� �
��� ��� ��� ��� ��� ��� ��� �� 0�� ��� �
��� ��� ��� ��� ��� ��� ��� �� 0�� ��� ��



&$/0(7(;�± 8VHUµV�PDQXDO &2'($�VSRO��V U�R�

��� 9HUVLRQ��&/�8�����VY����

�� ,167$//$7,21�2)�6(1625�,172�7+(�3,3(
��� *HQHUDO�SULQFLSOHV�RI�LQVWDOODWLRQ

,I�WKH�PHWHU�LV�XVHG�IRU�LQYRLFLQJ�PHDVXUHPHQW�DQG�QRW�RQO\�DV�DQ�RSHUDWLRQDO�PHWHU�LW�PD\�EH�LQVWDOOHG�RQO\�
E\� RUJDQL]DWLRQ� ZKLFK� ZDV� WUDLQHG� WR� WKLV� SXUSRVH�� &RPSDQ\� &2'($� /WG�� JLYHV� ZULWWHQ� &HUWLILFDWH� RI�
TXDOLILFDWLRQ�EDVHG�RQ�WUDLQLQJ�

9 7KH� FDEOH� EXVKLQJ� RI� VHQVRU� GLUHFWV� XS� DW�
KRUL]RQWDO�LQVWDOODWLRQ

9 ,W� LV�QHFHVVDU\� WR�EH�FDUHIXO�RI�KHDY\�VWURNHV�DQG�
VKRFNV�RQ�VHQVRU�

9 7KH� VHQVRU� HOHFWURGHV� PXVWQµW� EH� JUHDVHG� XS� RU�
LQVXODWHG�� ,I� WKRVH� KDSSHQHG� WKH� HOHFWURGHV� PXVW�
EH�FOHDQHG�EHIRUH�LQVWDOODWLRQ�

9 3DUDUHOOLVP�RI�SDFNLQJ�SDUWV�PXVW�EH�DV�UHTXHVWHG�
&61� ������� RU� HTXLYDOHQW� ,62� QRUP� DQG� WKH�
WROHUDQFH� RI� SDUDUHOOLVP� RI� SDFNLQJ� SDUWV�PXVWQµW�
RYHU�UHDFK���Å�RI�WKH�GLDPHWHU�RI�SDFNLQJ�SDUW�

9 6HQVRUV�LQ�VHQGZLFK�DUH�LQVWDOOHG�EHWZHHQ�IODQJHV�
E\�EROWV��ZKLFK�DUH�SDUWV�RI�GHOLYHU\�

��� /RFDWLRQ�DQG�SRVLWLRQ
3RVLWLRQ�RI�VHQVRU�LV�LQGLIIHUHQW��7KH�PHWHU�LV�SRVVLEOH�WR�EXLOG�LQWR�DV�ULVLQJ�VR�KRUL]RQWDOSLSH��VVH�$���
6XLWDEOH�SRVLWLRQ�LV�ZKHQ�ILUP�SDUWLFOHV�GR�QRW�VHWWOH�DW�WKH�ERWWRP�RU�HOHFWURGHV�RI�VHQVRU��DLU�SRFNHWV�DQG�

EXEEOHV�ZKLFK�VWUHWFK�WKH�PHDVXULQJ�DUH�QRW�FUHDWHG�DQG�HOHFWURGHV�DUH�QRW�XQFRYHUHG�± WKH\�PXVW�EH�GLSSHG�DOO�WLPH��
7KDW�LV�ZK\�ZH�UHFRPPHQG�
9 (OHFWURGH�D[LV�LV�WR�EH�KRUL]RQWDO�LQ�KRUL]RQWDO�SRVLWLRQ�RI�VHQVRU��WKH�EXVKLQJ�GLUHFWV�XS�RU�PD[������IURP�

KRUL]RQWDO�SRVLWLRQ�VR�DV�WR�SUHYHQW�IURP�VKRUW�WLPH�LQVXODWLRQ�RI�HOHFWURGHV�E\�EXEEOHV�
9 $VFHQGLQJ�RU�YHUWLFDO�SRVLWLRQ�LV�RSWLPDO�IRU�OLTXLG�WKDW�FRQWDLQV�ILUP�SDUWLFOHV�E\�UHDVRQ�RI�SUHYHQWLRQ�IURP�

VHWWOLQJ�SDUWLFOHV�LQ�LWV�GLVFKDUJH�SURILOH�DQG�RQ�HOHFWURGHV�
9 ,QVWDOO� WKH� VHQVRU� WR� WKH�DVFHQGDQW� WUDS�ZKHQ� WKH�SLSH� LV�SDUWO\�GHSOHWHG�RU�QRW� IXOO�� ,W� LV�QRW� DGYLVDEOH� WR�

LQVWDOO�WKH�VHQVRU�DW�WKH�ERWWRP�RI�D�WUDS�EHFDXVH�RI�VLOWLQJ�SURILOH�E\�GHSRVLWV��VHH�%�
9 ,Q�FDVH�RI�GHFUHDVLQJ�SLSH�E\�PRUH�WKDQ��P�LQVWDOO�WKH�VHQVRU�EHIRUH�DLU�HVFDSH�YDOYH�WR�WKH�WUDS��VHH�'��
9 'R�QRW�LQVWDOO�WKH�VHQVRU�RQ�WKH�VXFWLRQ�VLGH�RI�D�SXPS�E\�UHDVRQ�RI�FUHDWLRQ�RI�XQGHUSUHVVXUH��VHH�(��
9 'R�QRW�LQVWDOO�WKH�VHQVRU�LQ�WKH�KLJKHVW�SRLQW�RI�D�SLSH�E\�UHDVRQ�RI�FUHDWLRQ�RI�EXEEOHV�DQG�DLU�ORFNV��)��
9 'R�QRW�LQVWDOO�WKH�VHQVRU�EHIRUH�RXWOHW�IRU�WKH�VDPH�UHDVRQ���VHH�*��
9 2SWLPDO�SRVLWLRQ�LV�D�SODFH�RI�VWDEOH�IORZ�LQ�VSHHG�PRUH�WKDQ��P�V�

,W�LV�DGYLVDEOH�WR�LQVWDOO�D�VRRWKLQJ�SLSH�LQ�OHQJWK�RI���'1�DW�OHDVW�EHIRUH�WKH�VHQVRU�DQG���'1�EHKLQG�LW�VR�DV�
WKH�ODPLQDWLRQ�RI�IORZ�LV�HQVXUHG��VHH�&��
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��� 5HGXFWLRQ�DQG�SUHVVXUH�ORVW
,Q�FDVH�RI� ORZ�VSHHG�RI� OLTXLG�IORZLQJ�LW�

FDQ� EH DGYLVDEOH� WR� UHGXFH� WKH� SLSH� VR� DV� WKH�
VSHHG�ULVHV�DQG�KHUHZLWK�WKH�SUHVVXUH�ORVV�ZDV�QRW�
WRR� KLJK�� :H� UHFRPPHQG� XVLQJ� FRQIXVRUV� DQG�
GLIXVRUV� ZLWK� VLGH� DQJOH� d ���� ,W� LV� SRVVLEOH� WR�
FRXQW� LQ� VXFK� UHGXFWLRQ� LQWR� WKH� VRRWKLQJ� OHQJWKV�
�VHH�FKDSWHU��������,Q�FDVH�RI�XVLQJ�UHGXFWLRQ�ZLWK�
JUHDWHU� ULVH� LW� LV�QHFHVVDU\� WR� LQVHUW�VRRWKLQJ�SLSH�RI�DSSURSULDWH� OHQJWK�EHWZHHQ�WKH�VHQVRU�DQG�WKH�UHGXFWLRQ��7KH�
JUDSKV�RI�SUHVVXUH�ORVVHV�IRU�YDULRXV�GLDPHWHUV�RI�UHGXFWLRQ�G��G��ZLWK�VLGH�DQJOH�D� �����WRS�DQJOH��D� ������DUH�
JLYHQ�EHORZ��7KH�OHIW�JUDSK�VKRZV�SUHVVXUH�ORVVHV�IRU�YDULRXV�Y���VSHHG�RI�IORZ�LQ�WKH�UHGXFHG�SDUW�RI�D�SLSH�DQG�D�
VHQVRU���WKH�ULJKW�RQH�VKRZV�SUHVVXUH�ORVVHV�IRU�YDULRXV�Y���VSHHG�RI�IORZ�LQ�DQ�XQUHGXFHG�SLSH��

3UHVVXUH�ORVV�IRU�YDULRXV�Y� 3UHVVXUH�ORVV�IRU�YDULRXV�Y�

��� 'HPDQGV�IRU�PHDVXUHG�PHGLXP
0HDVXUHG�PHGLXP�PXVW�EH�DQ�HOHFWULF�FRQGXFWLQJ�OLTXLG�ZLWKRXW�DGKHVLYH�SDUWLFOHV�WKDW�ZRXOG�LQVXODWH�WKH�

HOHFWURGHV�RI�PHWHU��IDW��DGKHVLYH�UHVLQ���7KH�PHWHU�PHDVXUHV�DOUHDG\�IURP�ORZHU�FRQGXFWLYLW\��FFD�����P�6�FP��EXW�
FRQGXFWLYLW\�RI�PHGLXP����P�6�FP�DW�OHDVW�LV�VXLWDEOH�IRU�UHDFKLQJ�JUHDWHU�DFFXUDF\��,QVLGH�WKH�SLSH�FDQQRW�EH�VWHDP�
DQG�JUHDW�FKDQJLQJ�RI�WHPSHUDWXUH�DQG�SUHVVXUH�
�� &/26,1*�,1)250$7,21
��� 3RVVLELOLWLHV�RI�FRPPXQLFDWLRQ

7KH�LQVWUXPHQW�KDV���FRPPXQLFDWLRQ�RXWSXWV�FRQILJXUDEOH�DFFRUGLQJ�WR�WKH�ZLVKHV�RI�D�FXVWRPHU��7KH�WDEOH�
EHORZ�VKRZV�SRVVLEOH�FRPELQDWLRQV�IRU�VLQJOH�RXWSXWV��)RU�PRUH�GHWDLOV�VHH�WKH�PDQXDO�&RQILJXUDWLRQ�RI�RXWSXWV�RI�
PHWHU� &$/0(7(;�)/2:0(;�� &RPPXQLFDWLRQ� LQWHUIDFH� RI� PHWHU� &$/0(7(;�)/2:0(; DQG�&RPPXQLFDWLRQ�
SURWRFROV�RI�PHWHU�&$/0(7(;�)/2:0(;�
2XWSXW
� � 7\SH�RI�FRPPXQLFDWLRQ 6WDQGDUG 2Q

UHTXHVW
3XOVHV�RI�IORZ��DGMXVWDEOH�QXPEHU�SXOVH�O�
3XOVHV�RI�HQHUJ\��DGMXVWDEOH�QXPEHU�SXOVH�O�
7KUHVKROG�RXWSXW�IRU�IORZ�LW�FOLSV�DW�H[FHHGLQJ�YDOXH�XS
7KUHVKROG�RXWSXW�IRU�IORZ�LW�FOLSV�DW�H[FHHGLQJ�YDOXH�GRZQ
&XUUHQW�RXWSXW������P$��IORZ��
2XWSXW�IRU�VHULHV�FRPPXQLFDWLRQ��$6&,,�SURWRFRO��LQWHUIDFH�ZLWK�RSWRWHUPV�
0RGXO�RI�LQWHUIDFH�56������H[WHUQDO�FRQQHFWLQJ PRUH�PHWHUV�RQ�RQH�LQWHUIDFH�
0RGXO�RI�LQWHUIDFH�56����
0RGXO�RI�LQWHUIDFH�56����
0�± %86
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��� 6DYLQJ�WKH�GDWD
7KH�GDWD�LV�VDYHG�HYHQ�LQ�FDVH�RI�VXSSO\�YROWDJH�IDLOXUH�LQ�PHPRU\�((3520�IRU�WLPH�RI����\HDUV��7KH�GDWD�

/HQJWK�RI�SRZHU�VXSSO\�IDLOXUH�LV�VKRZHG�RQ�D�GLVSOD\�DIWHU�UHFRYHU\�RI�SRZHU�VXSSO\�
��� 'HIHFWV�DQG�WKHLU�HOLPLQDWLRQ
9 7KH�GLVSOD\�GRHV�QRW�VKLQH�± SRZHU�VXSSO\�IDLOXUH�RI�D�PHWHU��5HFRYHU�WKH�SRZHU�VXSSO\�
9 7KH�GDWD�7HPSHUDWXUH�GLIIHUHQFH VKRZV�YDOXH�G7�����&�± GLVFRQQHFWLRQ�RU�GDPDJH�RI�VRPH�UHVLVWLYH�KHDW�

VHQVRUV��([DPLQH�WKHLU�FRQQHFWLRQ�
9 ,Q� FDVH� RI� RWKHU� GDPDJHV� RU� DW\SLFDO� IHDWXUHV� FRQWDFW� WKH� VHUYLFH� RI� SURGXFHU�� 'R� QRW� WDPSHU� ZLWK� WKH�

LQVWUXPHQW�E\�\RXUVHOI�
��� 0DLQWHQDQFH

7KH�LQVWUXPHQW�GRHV�QRW�QHHG�DQ\�PDLQWHQDQFH�ZKHQ�LQVWDOOHG�FRUUHFWO\��,Q�FDVH�RI�VSHFLILF�DSSOLFDWLRQV�ZH�
UHFRPPHQG�WKH�VHUYLFLQJ�E\�WKH�SURGXFHU�DFFRUGLQJ�WR�WKH�FRQGLWLRQV�RI�DSSOLFDWLRQ�

7KH�YDOLGLW\� WLPH�RI�YHULILFDWLRQ�RI�PHWHU�&$/0(7(;� OLTXLG� LV�DVVHVVHG�E\�WKH�DQQRXQFHPHQW�RI�032�
ý5��7KLV�LV�QRW�FRPSXOVRU\�LI�WKH�PHWHU�LV�QRW�XVHG�DV�DQ�LQYRLFLQJ�PHWHU��
��� 6DIHW\�UHJXODWLRQV

$WWHQGDQWV� DUH� HQWLWOHG� WR� PDQLSXODWH� ZLWK� WKH� PHWHU� ZLWKLQ� SUHYLRXV� UHJXODWLRQV�� 1RQ�DOORZHG�
PDQLSXODWLRQ� FDQ� OHDG� WR� DQ� DFFLGHQW�� 7KH� PHWHU� LV� XQGHU� SHUPDQHQW� YROWDJH� ���9� DQG� WKH� IORZ� VHQVRU� FDQ� EH�
H[SRVHG� WR� KLJK� SUHVVXUH� DQG� WHPSHUDWXUH� UXQQLQJ� PHGLXP�� ,Q� FDVH� RI� XQVNLOOHG� PDQLSXODWLRQ� RU� DWWHPSW� DW�
GHPRXQWLQJ�LW�FDQ�FRPH�WR�DQ�DFFLGHQW�E\�WKH�FXUUHQW�RU�WR�D�VFDOGLQJ�

��� (QFURDFKPHQW�XSRQ�WKH�PHWHU�DQG�VHUYLFH
7KH�SDUDPHWHUV� RI� WKH�PHWHU� DUH�DGMXVWDEOH�E\� WKH�SURGXFHU�EHIRUH�GLVSDWFK�DFFRUGLQJ� WR� WKH�GHPDQGV�RI�

XVHU��$IWHU�RIILFLDO�YHULILFDWLRQ�WKH�PHWHU�LV�VHDOHG�ZLWK�PHFKDQLF�VHDO�RQ�WKH�IORZ�VHQVRU��LQVLGH�WKH�HYDOXDWLRQ�XQLW�
DQG�RQ�WKH�RXWVLGH�FRYHU�RI�HYDOXDWLRQ�XQLW�

,W�LV�QRW�DOORZHG�WR�FKDQJH�WKH�FRQILJXUDWLRQ�RI�D�PHWHU��SXOO�GRZQ�RU�GDPDJH�WKH�VHDOV�LQ�RWKHU�ZD\��
WDNH�WKH�PHWHU�WR�SLHFHV�RU�RWKHUZLVH�LPSDLU�LW� LQ�DQ\�ZD\��,W� LV�QRW�DOORZHG�HLWKHU�WR�FKDQJH��DEEUHYLDWH�RU�
H[WHQG�WKH�FDEOH�EHWZHHQ�WKH�IORZ�VHQVRU�DQG�HYDOXDWLRQ�XQLW�RU�WKH�FDEOH�RI�UHVLVWLYH�WHPSHUDWXUH�VHQVRUV�DQG�
LQWHUUXSW� WKH� YROWDJH� RI� D� PHWHU� SXUSRVHO\�� 6XFK� DFWLYLW\� UHVXOWV� LPPHGLDWH� HQGLQJ� RI� JXDUDQWHHV� DQG�
PHWURORJLFDO�YHULILFDWLRQV�RI�WKH�PHWHU�

7KH�SURGXFHU�RU�DFUHGLWWHG�DJHQWV�PDNH�DOO�UHSDLUV�DQG�VHUYLFH��7KH�DGGUHVV�RI�WKH�SURGXFHU��

&2'($�VSRO��V U�R�
.RUXQQt����UHJLVWHUHG�RIILFH���3�HP\VORYF$ ����DGPLQLVWUDWLRQ�

�������2VWUDYD
WHO���ID[������������������������H�PDLO��FRGHD#FRGHD�F]

&RQWDFW�SHRSOH� ,QJ��=GHQ�N�0DVQê�&6F�� ± FRQVXOWDWLRQ�RI�WHFKQLFDO�VROXWLRQV
,QJ��,YD�)DMNLVRYi� ± RUGHUV��EDVLF�EXVLQHVV�LQIRUPDWLRQ
,QJ��0DUWLQ�3RER�LO� ± PHWURORJ\��WHFKQLFDO�LQIRUPDWLRQ
0U��.DUHO�3RPDMEtN� ± VHUYLFH
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