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�� 6&23(

7KH�SUHVHQW�UHSRUW�FRYHUV�WKH�IRXUWK�IOLJKW�FUXLVH�FKHFN�RXW��)���SHUIRUPHG�LQ�WKH�IUDPH
RI�WKH�SKDVH�)�RI�WKH�+8<*(16�3UREH

)��ZDV�UXQ�DW�ODXQFK������PRQWKV�RQ�WKH����	����WK�RI�6HSWHPEHU������

7KH�GRFXPHQW� � DLPV�DW� DQDO\VLQJ� WKH� EHKDYLRXU� RI� WKH�+8<*(16� 3UREH� 6\VWHP�DQG
VXEV\VWHPV�GXULQJ�WKH�WHVW�

1RWH�WKDW�H[SHULPHQWV�EHKDYLRXU�DQDO\VLV�LV�QRW�SDUW�RI�WKLV�GRFXPHQW�

,Q�DGGLWLRQ�

q 7KH� SUHVHQW� DQDO\VLV� LV� EDVHG� RQ� WKH� GDWD� GRZQORDGHG� LQ� QHDU� UHDO� WLPH� WR
+32&�(62&�GXULQJ�)��WKURXJK�&$66,1,�KLJK�*DLQ�$QWHQQD�DQG�YLD�D�VLQJOH
'61�SDVV��DQG�-3/��,W�ZDV�ODWHU�FURVV�FKHFNHG�ZLWK�WKH�VDPH�GDWD�UHFRUGHG�RQ
ERDUG�&$66,1,�665���DQG�GRZQORDGHG�WKH�GD\�DIWHU�)��

q 7KH�UHIHUHQFH�WHVW�IRU�FRPSDULVRQ�LV�PDLQO\�)��UXQ�RQ�WKH���WK�0DUFK������DW
ODXQFK���PRQWKV��DQG�)��UXQ�RQ� WKH���QG�RI�'HFHPEHU�����DW� ODXQFK���
PRQWKV�

q $IWHU� VRPH� SURFHVVLQJ� DOO� WKH� HQJLQHHULQJ� GDWD� SORWV� ZHUH� GHOLYHUHG� WR
$/&$7(/� RQ� WKH� ��WK� RI� 6HSWHPEHU� DQG� DOO� WKH� VWDWXV� YDOXHV� ZHUH� PDGH
DYDLODEOH�RQ�WKH�GDWD�VHUYHU�
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− $'����(62&�)��VHTXHQFH���'2'6�60'�+8<�)23������LVVXH����

− $'����6SDFHFUDIW�'DWD�2SHUDWLRQV�+DQGERRN��6'2+����'236�60'�+8<�'%�
�����,668(������-XQH������

5HIHUHQFH�GRFXPHQWV�IRU�WKH�SUHVHQW�UHSRUW�DUH�

 

− 5'����7��)OLJKW�3UHGLFWLRQ�5HSRUW
'RF��Q��+8<�0%%�����$1�������,VVXH���

− 5'����7KHUPDO�PRGHO�DGMXVWPHQW�DQG�UHFDOFXODWLRQ�RI�WHPSHUDWXUHV
'RF��Q��71�5,$�����������$�GDWH���������

− 5'����+X\JHQV�)OLJKW�FKHFNRXW�)��	�)��WHVW�UHSRUW
'RF��Q��+8<�$6�F������75�����

− 5'����+X\JHQV�)OLJKW�FKHFNRXW�)��WHVW�UHSRUW
'RF��Q��+8<�$6�F������75�����

− 5'����+8<*(16�)��&KHFNRXW�2SHUDWLRQDO�5HSRUW
'RF��Q��726�2)�+)5�����,VVXH����GDWH������
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 �� &21),*85$7,21

 ���� 63$&(&5$)7�&21),*85$7,21

− )�� KDV� KDSSHQHG���PRQWK� DIWHU� &$66,1,� (DUWK� )O\� %\�� 7KH� 6SDFHFUDIW� LV� LQ
FUXLVH�WRZDUGV�-XSLWHU�ZLWK�WKH��=�D[LV�RULHQWHG�WR�WKH�6XQ�LQ�RUGHU�WR�KDYH�WKH
+LJK�*DLQ�$QWHQQD�VKDGRZLQJ�WKH�UHVW�RI�WKH�VSDFHFUDIW��$W�WKH�WLPH�RI�)���WKH
VSDFHFUDIW�6XQ�DQG�6SDFHFUDIW�(DUWK�D[LV�DUH�EDVLFDOO\�DOLJQHG��

− 7KH�DFFXUDF\�RI�WKH�+*$�SRLQWLQJ�WR�WKH�6XQ�LV�7%'�PUDG

− 7KH�UHODWLYH�GLVWDQFH�WR�WKH�6XQ�LV��a����$8��VHH�)LJ������DQG�WR�(DUWK�LVa���
$8

)LJ�������&$66,1,�²�6XQ�GLVWDQFH

− 7KH�&$66,1,�7HOHFRPPXQLFDWLRQ�6XEV\VWHP�VWDWXV�GXULQJ�)��LV�7%'�

 ���� 5$',2�)5(48(1&<�68%6<67(0
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 �� )/,*+7�&+(&.�287����)��

 ���� 23(5$7,216

 )�� FRQVLVWV� LQ� WKH� H[HFXWLRQ� RI� D� VR�FDOOHG� &KHFNRXW� VFHQDULR� �E� �&2��E��� LH� D
VLPXODWHG�GHVFHQW��ZKHUH�WKH�´�E�µ� LQGLFDWHV�WKDW�WKH� OLQN�RQ�WKH�FKDLQ�$�XVHV�7862�	
5862��,W�DOVR�FRPSULVHV��

⇒ D�UHSHWLWLRQ�RI� WKH��´�)OLJKW�FKHFN�RXW�µ�DOWHUDWLRQ�7&�WR�KDYH�D�EHWWHU�FRQILGHQFH� LQ
WKH�7&�H[HFXWLRQ��7KLV��PDLQO\�LQWHQGV�WR�HQVXUH�WKDW�*&06�ZLOO�QRW�RSHUDWH�LWV�YDOYHV
LQ�FKHFNRXW�

⇒ VRPH�PRGLILFDWLRQV�UHTXHVWHG�E\�WKH�3,V�DQG�H[SOLFLWHG�EHORZ�LQ�LWDOLF�OHWWHUV�

 7KH�UHOHYDQW�6$6)�ZDV�ORDGHG�RQ�ERDUG�&$66,1,��WKHQ�H[HFXWHG�DW�D�SUH�SURJUDPPHG
WLPH���H[HFXWLRQ�VWDUW�ZDV���K���87&�RQ�WKH������������$V�DOUHDG\�PHQWLRQHG��WKDQNV
WR�WKH�UHODWLYH�DOLJQPHQW�RI�WKH�VSDFHFUDIW�6XQ�(DUWK�YHFWRUV��&$66,1,�+*$�ZDV�SRLQWHG
WRZDUGV�WKH�(DUWK��PDNLQJ�IHDVLEOH�D�UHDO�WLPH�WUDQVPLVVLRQ�RI�WKH�GDWD��3UREH�WHOHPHWU\
ZDV�GRZQ�OLQNHG�DW�D��������NESV�UDWH�YLD�WKH�'61�VWDWLRQ�LQ�0DGULG�

 

 7KH�)��DUFKLWHFWXUH�LV�EDVHG�RQ�

− 36$�DFWLYDWLRQ�WKURXJK�2UELWHU�&'6�´SRZHU�RQµ�7&�DW�6�����PQ

− 'XPS�6$6:�$�%�((3520�DW�6����PQ

− 3UREH�ZDNH�XS�E\� WKH�&$66,1,�2UELWHU� YLD� WKH�6ROLG�6WDWH�3RZHU�6ZLWFKHV�DW
6�����PQ

− 7��VLPXODWHG�E\�5HVXPH�FRPPDQG�DW��6��DQG�7��GHWHFWLRQ�DW�6��������V

− GHVFHQW� VLPXODWLRQ� UXQ� ZLWK� &KDLQ� $� LQGLFDWHG� DV� �YDOLG�� �� H[SHULPHQWV� DUH
GLUHFWHG�WR�UHFHLYH�WKH�EURDGFDVWHG�GDWD�IURP�&KDLQ�$

− 5)�OLQN�RQ�&KDLQ�$�PDNHV�XVH�RI�7862�DQG�5862��':(�

− +$6,� DQG� 663� UXQ� D� VLPXODWHG� GHVFHQW� WKHQ� 663� SHUIRUPV� D� VSHFLILF
LQYHVWLJDWLRQ�DFWLYLW\�RQ�$3,6�DW�6R����PQ��V

− $&3� LV� LQ�GRUPDQW�PRGH�GXULQJ� WKH� ILUVW����PQ� WKHQ� LQ� �PHFKDQLVPV� FKHFN
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PRGH��IURP�����WR����PQ��6SHFLDO�FRPPDQGV�DUH�VHQW�WR�RSHQ�WKH�3��YDOYH�

− *&06�UXQV�D�VLPXODWHG�GHVFHQW��ZLWK�YDOYHV�GLVDEOHG�E\�7&V�

− ',65�UXQV�D�GHVFHQW��ZLWK�6SLQ�VLPXODWLRQ�E\�7&V

− '803�326:�$�%�((3520�VWDUWLQJ�DW�6R����PQ��VHF

 7KH�)���DV�UXQ��NH\�HYHQWV�DUH�

 

 (9(176

 

 6(48(1&(�7,0,1*

 

 (;(&87,21�7,0(�,1�87&

 36(�WXUQ�RQ  �6����������  ���������7��������

 5862�21  �6����������  ���������7��������

 6HOHFW�5862  �6����������  ���������7��������

   

 352%(�WXUQ�RQ  �6����������  ���������7��������

 7862�21  �6����������  ���������7��������

 6HOHFW�7862  �6����������  ���������7��������

   

 7R�GHWHFWLRQ   ���������7������������

 352%(�2))  �6���������  ���������7��������

 36$·V�2))  �6����������  ���������7��������

 

2QH�VKDOO�QRWH� WKDW� LQ� WRWDO��)��GXUDWLRQ� LV��K��PQ��ZKLOH�)��GXUDWLRQ�ZDV��K��PQ�
DQG�)��GXUDWLRQ�ZDV�RQO\��K��PQ�

 ���� 5(68/76

 $V�DOUHDG\�PHQWLRQHG�� WKH�DQDO\VLV� LV� EDVHG�ERWK�RQ� HQJLQHHULQJ�GDWD�SORWV� UHFHLYHG
$/&$7(/�RQ�WKH����������DQG�GDWD��PDLQO\�WKH�YDULRXV�VWDWXV��UHWULHYHG�IURP�WKH�(62&
VHUYHU�RQ�WKH���������

 $V�DOUHDG\�PHQWLRQHG��UHIHUHQFH�IRU�WKH�DQDO\VLV�LV�)���D�&2��D�SHUIRUPHG�RQ�WKH
��WK�RI�0DUFK�������EXW�DOVR�)���D�&2���SHUIRUPHG�RQ�WKH���QG�RI�'HFHPEHU����
ZKLFK�ZDV�XVLQJ�7862�DQG�5862�RQ�WKH�$�FKDLQ
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 7KH�PDLQ�RXWFRPHV�RI�WKH�HYDOXDWLRQ�DUH�

q WKH�WLPLQJ�UHTXHVWHG�E\�WKH�VFHQDULR�DUH�FRUUHFWO\�IROORZHG�E\�WKH�&'6�DQG�DOO
����JURXQG�7&V�DUH�FRUUHFWO\�H[HFXWHG�IRU�HDFK�FKDLQ�

q WKH� WLPHOLQH� VKRZV�QR�DQRPDO\��DQ�RYHUYLHZ�RI� WKH� VHTXHQFH� LV�JLYHQ�E\� WKH
''%�LQIRUPDWLRQ�YHUVXV�WLPH�

q DOO� WKH� VWDWXV� LQIRUPDWLRQ� ZDV� GHWDLO\� FKHFNHG� DQG� YDOLGDWHG� IURP� WKH� GDWD
UHWULHYHG�

 7KH�IROORZLQJ�SUHVHQWV�WKH�DQDO\VLV�RI�)���SHU�IXQFWLRQ�

 

 ������)UDPHV�DQG�SDFNHWV�VWUXFWXUH

 7KLV�VHFWLRQ�GHDOV�ZLWK�WKH�UHYLHZ�RI�WKH�GDWD�EDVLFDOO\�FRQWDLQHG�LQ�WKH�WHOHPHWU\�IUDPH
DQG�SDFNHWV�KHDGHUV��HVSHFLDOO\�WKH�YDULRXV�VHTXHQFH�FRXQWHUV�HYROXWLRQ�ZLWK�WLPH�

 

− 36$�'HOWD�6HT��&RXQW�� $�'HOWD� YDOXH� RI� �� LV� QRPLQDOO\� UHSRUWHG� RQ� ERWK
FKDLQV�

− 36$�'HOWD�6SDFHFUDIW�7LPH��$�'HOWD� YDOXH�RI��� LV� QRPLQDOO\� UHSRUWHG�RQ
ERWK�FKDLQV�

− 6XSHU�3DFNHWV�'HOWD�6HT��&RXQW��$�'HOWD�YDOXH�RI���LV�QRPLQDOO\�UHSRUWHG
RQ�ERWK�FKDLQV

− 6XSHU�3DFNHWV�0DVWHU�DQG�9LUWXDO�&KDQQHOV�)UDPH�&RXQWV��3HULRGLFDO
UHVHW�RI�WKH�0DVWHU�FKDQQHO�IUDPH�FRXQWV�RQ�ERWK�FKDLQV�LV�QRPLQDOO\�QRWLFHG�

− 'XPS� 6XSHU� 3DFNHWV� 'HOWD� 6HT�� &RXQW� DQG� 6HTXHQFH� &RXQW� DQG
5HDO� 7LPH� &RXQWHU�� $� 'HOWD� YDOXH� RI� ��� WRJHWKHU� ZLWK� D� PRQRWRQRXV
LQFUHDVH� RI� WKH� 6HT�� &RXQW� LV� QRPLQDOO\� UHSRUWHG� RQ� ERWK� FKDLQV� ZKHQ� WKH
3UREH�LV�QRW�\HW�SRZHUHG��6LPLODUO\�WKH�57�&RXQW�RQ�ERWK�FKDLQV�LQFUHDVHV�DQG
UHVHWV�ZKHQ�WKH�3UREH�LV�2))�

− 3UREH�+.�SDFNHWV�'HOWD� 6HT�� &RXQWV�� D� 'HOWD� YDOXH� RI� �� LV� QRPLQDOO\
UHSRUWHG�RQ�ERWK�FKDLQV�IRU�+.�����	����$�'HOWD�RI����LV�QRPLQDOO\�UHSRUWHG
IRU�+.��RQ�ERWK�FKDLQV�� LW� FRUUHVSRQGV� WR� WKH� UHVHW�RI� WKLV�+.�SDFNHW� �ZKLFK
FRQWDLQV�(QWU\�$FFHOHUDWLRQ�GDWD�������PQ�DIWHU�7SUREH�21�

������7HOHFRPPXQLFDWLRQ
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+HUH� DUH� DGGUHVVHG� WKH� WHOHPHWU\� SDUDPHWHUV� UHODWHG� WR� WKH� WHOHFRPPXQLFDWLRQ
VXEV\VWHP�� LWV� XQLWV�� DQG� WKH� ':(� H[SHULPHQW�� DV� DFTXLUHG� LQ� WKH� 3UREH� 6\VWHP
KRXVHNHHSLQJ�

0DLQ�UHODWHG�IHDWXUHV�DUH��

• 5)�OLQN�RQ�FKDLQ�$�PDNHV�XVH�RI�7862�DQG�5862

• &$66,1,�+*$�LV�SRLQWHG�WRZDUGV�WKH�6XQ�

q 36$�VHFRQGDU\�YROWDJHV��36$����9����9�DQG�/1$�VXSSO\�YROWDJH��QRPLQDOO\
���9���DUH�LQ�WKHLU�QRPLQDO�UDQJH�DQG�SHUIHFWO\�VWDEOH�RYHU�WKH�WHVW�

q 5862�VWDWXV��5862�LV�WXUQHG�21����V�DIWHU�36$�$�LV�21��5862�UHSRUWV�ORFN
VWDWXV�DW�DERXW�5862�21����PQ�V��ZHOO�LQ�OLQH�ZLWK�H[SHFWHG�EHKDYLRXU�DQG�)�
UHVXOWV�

q 7862�VWDWXV��7862�LV� WXUQHG�21����V�DIWHU�3UREH� LV�21��7862�UHSRUWV� ORFN
VWDWXV� DW� DERXW� 7862� 21�����PQ�� ���PQ� ODWHU� WKDQ� GXULQJ� )��� 7KLV� LV
H[SODLQHG�E\�':(�E\�WKH�FROGHVW�LQLWLDO�7862�WHPSHUDWXUH��1RWH�WKDW�WKH�PLVVLRQ
WLPHOLQH�SHUPLWV�ZDUP�XS�GXUDWLRQ�RI�XS�WR���PQ�

q 7&;2V�VWDWXV��70�QRPLQDOO\�UHSRUWV�7&;2�VHOHFWLRQ�RQ�%�&KDLQ��DQG�QRW�RQ�$
&KDLQ�

q +3$�7;�SRZHU��$V�H[SHFWHG��+3$� LV�2))�� DQG�QR�SRZHU� LV�PRQLWRUHG�DW� 7;
RXWSXW�

q 5HFHLYHUV�VWDWXV��70�QRPLQDOO\�UHIOHFWV�D�56:�VWDWH�RI���XQWLO�7;V�DUH� WXUQHG
21��RQ�ERWK�FKDLQV��2Q�&KDLQ�$��VWDWH����FDUULHU��VXEFDUULHU��ELW�V\QF�DQG�6\QF
0DUNHU�ORFNHG��KDV�EHHQ�UHDFKHG�DIWHU�DERXW�WKH��WK��DWWHPSW�WR�VZLWFK�WR�%DVLF
)UHTXHQF\�� WKLV� LV� LGHQWLFDO� WR� )�� FDVH� �LW� VKDOO� EH� QRWLFHG� WKDW� )�� VKRZHG� D
FRPSOHWH� UHFHLYHU� ORFN� RQ� FKDLQ� $� GXULQJ� &2��� DW� WKH��UG� DWWHPSW��� DQG� RQ
JURXQG�DW�ZRUVW�� ORFN�ZDV�DFKLHYHG�DW� WKH��QG�DWWHPSW���$V�QRWHG�IRU�)��� WKLV� LV
QRW� D� FRQFHUQ� �LQ� WRWDO� WKH� VHTXHQFH� SODQV� ��� DWWHPSWV� WR� VZLWFK� WR� EDVLF
IUHTXHQF\��DQG�LW�LV�VWURQJO\�EHOLHYHG�WKLV�SKHQRPHQRQ�WR�EH�UHODWHG�WR�WKH�LQLWLDO
7��RI�7862���LW�LV�YHU\�VLPLODU�IRU�)��DQG�)��DQG�TXLWH�ORZ�������&�DJDLQVW����&
EHFDXVH�RI�D�JUHDWHU�6XQ�VSDFHFUDIW�GLVWDQFH�GXULQJ�)���DQG�ZKLOH�LW�ZDV�KLJKHU
GXULQJ�)����WKLV�OHDGV�WR�D�ORQJHU�WLPH�IRU�WKH�RVFLOODWRU�IUHTXHQF\�WR�VWDELOLVH�DQG
HQWHU� LQ� WKH� ��N+]� 36$� DFTXLVLWLRQ� EDQGZLGWK�� ,W� VKRXOG� EH� SRLQWHG� RXW� DJDLQ
WKDW�WKLV�SUREOHP�ZLOO�QRW�KDSSHQ�GXULQJ�WKH�PLVVLRQ���DERXW���PQ�7862�ZDUP
XS� WLPH� LV� IRUHVHHQ� EHIRUH� 36$� DWWHPSWV� WR� DFTXLUH� WKH� 3UREH� 5)� VLJQDO�� LQ
GRSSOHU�PRGH��DW�WKDW�WLPH��WKH�IUHTXHQF\�YDULDWLRQ�RI�WKH�WUDQVPLWWHG�VLJQDO�ZLOO
EH�IDU�EHORZ�WKH�UHTXHVWHG���N+]�

$V�H[SHFWHG��RQ�&KDLQ�%��QR�7862�5862���VZLWFK�WR�EDVLF�IUHTXHQF\�KDSSHQV�DW
WKH��VW�DWWHPSW�

q $*&��7KH�WDEOH�KHUHXQGHU�HYLGHQFHV�WKH�HYROXWLRQ�VLQFH�WKH�ODXQFK�FDPSDLJQ�DW
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.6&��7KH�$*&�OHYHO�IRU�)��LV�ZHOO�LQ�DFFRUGDQFH�ZLWK�FRQFOXVLRQV�UHDFKHG�DIWHU
WKH�$*&�VSHFLILF�WHVW��VHH�5'��DQG�FRQILUPHG�E\�)��

 

 7(67  $*&�$  $*&�%

 &2���PDWHG�LQ�3+6) ���� G%� ��������GHFUHDVH
����G%

������ G%� ���
�����GHFUHDVH�����G%

 &*&.�RQ�WKH�SDG �������G%������G%

PRGXODWHG�����G%

������G%��������

PRGXODWHG�����G%

 )� �����G%������

6�VKDSH�SHULRG����PQ

�������G%�������

6�VKDSH�SHULRG����PQ

 )� �����G%������ �����G%������

2II�6XQ�WHVW ������G%������ ������G%������

)� ����G%Å��������G%������

������ G%� Å�����G%���
���

VPDOO�DPSOLWXGH�PD[�����
G%

)� ����G%�����G%��
� ����G%�����G%

 

 

 �
�� WKH� $*&� 70� H[KLELWV� DERXW� ��PQ� SHULRG� RVFLOODWLRQV� ZKLFK� KDYH� EHHQ� GHPRQVWUDWHG� WR� EH� GXH� WR
&$66,1,�$&6�SRLQWLQJ�DFFXUDF\�

 

q 1&2��DV�IDU�DV�WKH�3UREH�6\VWHP�LV�FRQFHUQHG��1&2�IUHTXHQF\�FKDQJHV�DUH�DV
H[SHFWHG��ERWK�RQ�FKDLQ�$��5862��DQG�FKDLQ�%��7&;2���DQG�YHU\�VLPLODU�WR�)��
1HYHUWKHOHVV��':(�KDYH�QRWLFHG�D�1&2�IUHTXHQF\�PRGXODWLRQ�VLPLODU� WR� WKRVH
REVHUYHG� GXULQJ� )�	� )�� ������+]�� ZLWK� D� PD[LPXP� DPSOLWXGH� RVFLOODWLRQ� RI
��+]� �VHH� ':(� UHSRUW�� ,W� VKDOO� EH� QRWLFHG� WKDW� WKLV� LV� FXUUHQWO\�QRW� D� 3UREH
6\VWHP�FRQFHUQ��)LQDOO\��VR�FDOOHG�G)�GW�SDUDPHWHUV�RQ�ERWK�FKDLQV�DUH�ZLWKLQ
WKH�H[SHFWHG�UDQJH�
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 ������3RZHU

q &$66,1,�7HOHPHWU\�KDV�VKRZQ��

• 36$� $� SRZHU� FRQVXPSWLRQ� UDQJHV� IURP� ��:� GXULQJ� 5862� ZDUP� XS
SKDVH��GRZQ�WR���:�DIWHUZDUGV�

• 36$�%�DYHUDJH�FRQVXPSWLRQ�LV���:���ZKLFK�PHDQV�D�WRWDO�36(�VWHDG\�VWDWH
FRQVXPSWLRQ�RI���:

• 3UREH�WRWDO�DYHUDJH�PD[LPXP�FRQVXPSWLRQ�LV�����:

 %RWK�YDOXHV�DUH�ZHOO�LQ�OLQH�ZLWK�UHIHUHQFH�WHVW�UHVXOWV�

 

q $OO� &XUUHQW� OLPLWHUV� VWDWXV� DQG� 3\UR� UHOD\V� VWDWXV� KDYH� EHHQ� FURVV
FKHFNHG�RQ�WKH�UHWULHYHG�GDWD��(VSHFLDOO\��WKH�6HOHFWLRQ�5HOD\�6WDWXV�SDUDPHWHUV
KDYH�EHHQ�DQDO\VHG��1R�DQRPDO\�ZDV�QRWLFHG���FXUUHQW�OLPLWHUV�VWDWXV�DUH�LQ�OLQH
ZLWK�WKH�H[SHFWHG�XQLWV�SRZHU�VWDWXV��DQG�FRUUHVSRQGLQJ�FXUUHQW�WHOHPHWU\��ZKLOH
WKH�S\UR�UHOD\V�VHW�DQG�UHVHW�LV�UHSRUWHG�DV�SODQQHG�

q 0DLQ�EXV�YROWDJH�LV�������9ROWV��DV�H[SHFWHG�

q %DWWHULHV�YROWDJHV�WHOHPHWULHV�DW�WKH�HQG�RI�WKH�WHVW�DUH�FRPSULVHG�LQ�EHWZHHQ
WKH�WHOHPHWULHV�UHSRUWHG�GXULQJ�)��DQG�)�

  )�  )�  )�

 EDWWHU\���$  �����9ROW  ����9  ������9

 EDWWHU\���$  �����9ROW  �����9  ����9

 EDWWHU\���$  �����9ROW  �����9  �����9

 EDWWHU\���%  �����9ROW  �����9  �����9

 EDWWHU\���%  �����9ROW  �����9  �����9

 EDWWHU\���%  �����9ROW  ������9�  ������9�

 

 1RWH�WKDW�WKHVH�YROWDJHV��DV�ORQJ�DV�EDWWHULHV�DUH�QRW�FRQQHFWHG�WR�WKH�3&'8��DUH
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QRW�LQ�DQ\�ZD\�UHSUHVHQWDWLYH�RI�WKH�DFWXDO�EDWWHULHV�YROWDJHV��WKH\�UHIOHFW�WKH�OHDN
FXUUHQW�LQ�WKH�PHDVXUHPHQW�GLRGH��+RZHYHU��WKH�IDFW�WKDW�WKH�PHDVXUHG�YDOXH�DUH
FRPSULVHG�EHWZHHQ� )��	� )�� FDVHV� LV� VLPSO\� FRUUHODWHG� WR� WKH� UHVSHFWLYH� 3&'8
WHPSHUDWXUH� FRQGLWLRQV� GXULQJ� )��� )��� 	� )�� �VHH� �� ��������� 7KLV� LV� D� QRUPDO
EHKDYLRXU�

 7KH�ORZHU�EDWWHU\���YROWDJH�SDUDPHWHU�UHIOHFWV�WKH�FURVV�WUDSSLQJ�RI�WKH�UHOHYDQW
WHOHPHWU\�

 

q %'5�FXUUHQWV�DUH�LQ�DFFRUGDQFH�ZLWK�WKH�RSHUDWLQJ�PRGHV�RI�WKH�3UREH�6\VWHP
DQG�H[SHULPHQWV��LH��DW�GLIIHUHQW�SKDVHV�RI�WKH�PLVVLRQ��

 

  3UH�7R  7R��7R�����PQ  7R�����PQ  7R�����PQ  5HIHUHQFH�WHVW

 %'5�  �����$  �����$  �����$  ���$  )��)�

 %'5�  �����$  �����$  �����$  ����$  )��)�

 %'5�  �����$  �����$  �����$  ����$  )��)�

 %'5�  �����$  �����$  �����$  ����������$  )��)�

 %'5�  �����$$  �����$  �����$  ����$  )��)�
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q 8QLWV�DQG�([SHULPHQWV�FXUUHQWV�DUH�VXPPDULVHG�LQ�WKH�IROORZLQJ�WDEOH��7KH\
DUH�LQ�SHUIHFW�DFFRUGDQFH�ZLWK�WKH�UHIHUHQFH�WHVW�DQG�H[SHFWHG�EHKDYLRXU�

 

 81,76  &855(17  81,76  &855(17  5HIHUHQFH

 WHVW

 7;�$  �����$  7;�%  ������$  )��$

 7862�1  �����$�ZDUP�XS

 �����$�VWHDG\�VWDWH

 7862�5  ����$�ZDUP�XS

 ������$�VWHDG\�VWDWH

 )�

 &'08�$  �������$  &'08�%  ������$  )�

 3UR[�6HQVRU�$  �  3UR[�6HQVRU�%  �  �

 ',65��1  �����$�SHDN������$  ',65��5  �����$�SHDN������$  

 ',65��1  �  ',65��5  �  )�

 *&06��1  �����$�LQ�SUH�7R

 ����$�LQ�SRVW�7R

 

 *&06��5  �����$�LQ�SUH�7R

 �����$�LQ�SRVW�7R

 

 )�

 *&06��1  �  *&06��5  �  )�

 +$6,��1  ����$�LQ�SRVW�7R  +$6,��5  �����$�LQ�SRVW�7R  )�

 +$6,��1  �  +$6,��5  �  )�

 $&3��1  �����$  $&3��5  �����$  )�

 $&3��1  �  $&3��5  �  )�

 $&3��1  3HDNV�XS�WR������$  $&3��5  3HDNV�XS�WR������$  )�

 663�1  �����$  663�5  ������$  )�

 

 ������'DWD�KDQGOLQJ

 7KLV�VHFWLRQ�GHDOV�ZLWK� WKH�DQDO\VLV�RI�DOO� WKH� WHOHPHWU\�GDWD�UHODWHG� WR� WKH�&'06��DQG� WR� WKH
36$·V�GDWD�KDQGOLQJ�IRQFWLRQ�

 

− &HQWUDO�$FFHOHUDWLRQ�GDWD��7KH�UHSRUWHG�70�RQ�$�DQG�%�QRPLQDOO\�VKRZV�D
��J�YDOXH�IRU�WKH�DFFHOHURPHWHU����SDUDPHWHUV��$�DQG��%��

 )RU�WKH�DFFHOHURPHWHU�����$���%��DQ�DYHUDJH�QRPLQDO�YDOXH�RI��J� LV�QRWLFHG
RQ�ERWK��$�DQG��%�70��EXW�ZLWK�VSXULRXV���/6%�SHDNV�
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 $FFHOHURPHWHU� � �� 70�RQ� FKDLQ�$�DQG�%� H[KLELWV� DQ�DYHUDJH� YDOXH� RI� �� /6%
GXULQJ� WKH��� ILUVW� WKLUG�RI� WKH� WHVW�� GXULQJ� ODVW� WKLUG�� �$�DQG��%� 70�DYHUDJH
YDOXH�UHWXUQV� WR��J�ZLWK�PDQ\���/6%�QRLVH�SHDNV���� ,W� VKDOO�EH�QRWHG��DJDLQ�
WKDW� �� /6%� UHSUHVHQWV� ��P9� RU� ����J�� ZKLFK�� FRPSDUHG� WR� WKH� DERXW� �J
GHWHFWLRQ�WKUHVKROG�ZKLFK�ZLOO�WULJJHU�WKH�$UPLQJ�7LPHU�DQG�'HVFHQW�WLPHOLQH�
FRUUHVSRQGV�WR�DQ�HUURU�RI�DERXW����

 7KLV� DQRPDO\� RQ� WKH� DFFHOHURPHWHUV� �� DQG� �� WHOHPHWULHV� ZDV� DOUHDG\
HYLGHQFHG� GXULQJ� )��� )�� DQG� )���:KLOH� WKH� QRLVH� SHDNV� UHSRUWHG�ZLWKLQ� )�
DQG� )�� ZHUH� PDUJLQDO�� WKH� SUREOHP� JRW� PXFK� ZRUVH� GXULQJ� )�� ZLWK� QRLVH
SHDNV�UHDFKLQJ�XS�WR���/6%V�

 7KH�VLWXDWLRQ�DFWXDOO\�VOLJKWO\�LPSURYHG�Z�U�W��)��

 )��UHSRUW�H[SODLQHG�WKH�QRWLFHG�QRLVH�DV�SRVVLEO\�FRPLQJ�IURP�D�VWLFWLRQ�HIIHFW
DW�WKH�OHYHO�RI�WKH�DFFHOHURPHWHUV���	����VLPLODUO\�WR�ZKDW�ZDV�REVHUYHG�E\�WKH
&$68� FRQWUDFWRU�� /$%(1�� GXULQJ� WKH� )0� XQLW� WHVWLQJ�� OHDGLQJ� WR�PRUH� WKDQ
��P9�RIIVHW�DW�WKH�&$68�RXWSXW�

 $QRWKHU� SRVVLEOH� VRXUFH� RI� WKH� DQRPDO\� FRXOG� EH�� DV� LOOXVWUDWHG� LQ� WKH
VFKHPDWLFV� KHUHXQGHU�� DW� WKH� OHYHO� RI� &'08V� $UPLQD� WLPHU� LQSXWV�� ZKLFK
FRXOG� SURSDJDWH� WR� RWKHU� &$68� RXWSXWV�� WKHQ� EH� UHSRUWHG� DV� HUURUV� LQ� WKH
WHOHPHWU\��7KLV�PHFKDQLVP�PD\�H[SODLQ� WKH�QRWLFHG�70�VSXULRXV�RQ�ERWK�´�µ
DQG� ´�µ� RXWSXWV� DV� VHHQ� E\� &'08� $� DQG� &'08� %�� ,W� KRZHYHU� LPSOLHV� D
GHVLJQ�VXVFHSWLELOLW\�DW� WKH�OHYHO�RI� WKH�$UPLQJ�WLPHU� LQWHUIDFH� LQ� WKH�&'08V�
DQG�VKDOO�EH�FRQVROLGDWHG�WKURXJK�D�GHGLFDWHG�FLUFXLW�DQDO\VLV�
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− 5DGLDO�$FFHOHUDWLRQ�GDWD��7KH�UHSRUWHG�70�QRPLQDOO\�VKRZV�D���J�YDOXH�

− ''%� 0LVVLRQ� 3KDVH� IODJV�� 7KH� WHOHPHWU\� SURSHUO\� UHSRUWV� WKH� PLVVLRQ
PRGHV�FKDQJHV��)OLJKW�&KHFNRXW�6XVSHQGHG�DQG�'H�DFWLYDWH�PRGHV�

− ''%� )�� 	� )�� IODJV� VWDWXV�� 6�� �GHWHFWLRQ�� LV� FRUUHFWO\� UHSRUWHG� RQ� ERWK
FKDLQV� WKURXJK�)��FKDQJH��)��QRPLQDOO\� UHSRUWV� WKH�7$7�XVH�RYHU� WKH�ZKROH
VHTXHQFH�

− ''%�7LPH��)RU�ERWK�FKDLQV��LQ�OLQH�ZLWK�3UREH�5HDO�7LPH�EHIRUH�7���WKHQ�ZLWK
3UREH�0LVVLRQ�WLPH�IURP�7���IURP�7S������PQ�WR�7������PQ����V��

− ''%�$OWLWXGH���1RPLQDOO\�VHW�WR�����NP�XS�WR�7���WKHQ�IROORZV�WKH�7$7�GRZQ
WR��VXUIDFH���3UR[LPLW\�6HQVRU�LV�2))��

− ''%�6SLQ���70�UHSRUWV�6SLQ�YDOXH�LQ�DFFRUGDQFH�ZLWK��&2��DOWHUDWLRQ�7&·V�
LH��

 

326:

326:

�
�

�

�¬·

�¬·

�¬·

�

�¬·

$QRPDO\
VRXUFH

$QRPDO\
�VRXUFH

&RXSOLQJ

&RXSOLQJ

70�HUURU

70�HUURU

70�HUURU 70�HUURU
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• �USP���6SLQ����USP�GXULQJ�WKH�ILUVW���PQ�RI�WKH�GHVFHQW

• D�SHDN�RI�����USP�DW�7����PQ

• D�FRQVWDQW�GHFUHDVH�GXULQJ�WKH�UHVW�RI�WKH�GHVFHQW�GRZQ�WR��USP

− 078���$OO�WKUHH�WLPHUV�UHJLVWHUV�FRQWHQW��DV�UHDG�E\�ERWK�&'08V��DUH�UHSRUWHG
WR�EH����))))��7KHVH�DUH�WKH�H[SHFWHG�YDOXHV�ZKHQ�WKH�078�LV�WXUQHG�RQ��EXW
QRW�SURJUDPPHG��DV�SHU�)���)��DQG�)��

− ((3520·V��� $V� IRU� )��� D� FRPSOHWH� &'08V� ((3520� ���N:�� DQG� 36$
((3520���N:��GXPS�ZDV�SHUIRUPHG��DQG�WKH�FRQWHQW�ZDV�FRPSDUHG�WR� WKH
H[SHFWHG�RQH��LH��LQ�WKH�SUHVHQW�FDVH��WKH�PHPRU\�FRQWHQWV�DV�GXPSHG�GXULQJ
)���1R�GLIIHUHQFH�EHWZHHQ�)��DQG�)��ZDV�QRWLFHG� IRU� DOO� ��PHPRU\�EDQNV�
VKRZLQJ�D�JRRG� LPPXQLW\� RI� WKH�&'08V�DQ� 36$·V� ((3520� FKLSV� WR� 6LQJOH
(YHQW�8SVHWV�LQ�XQELDVHG�FRQGLWLRQV�

− 3URFHVVRU�ERDUGV���QR�DQRPDO\�LQ�WKH�36$·V�DQG�&'08·V�LQLW�ZDV�QRWLFHG�
,Q�DGGLWLRQ��QR�GRXEOH�QRU�VLQJOH�5$0��&'08·V�R�36$·V��HUURU�ZDV�IODJJHG�E\
WKH�('$&�FLUFXLWU\�DOO�RYHU�)��GXUDWLRQ�

 ������2Q�ERDUG�VRIWZDUH

�������� 6$6:

7KLV�SDUDJUDSK�DGGUHVVHV�WKH�WHOHPHWU\�UHODWHG�WR�WKH�6$6:�RSHUDWLRQ�

q +LJK� 6WDFN�:DWHU� 0DUN�� 7KLV� SDUDPHWHU� DLPV� DW� SURYLGLQJ� GDWD� RQ� WKH
VWDFN�XVDJH�E\�WKH�6$6:��,W�UHSRUWV�WKH���ELWV�DGGUHVV�RI�WKH�WRS�RI�WKH�VWDFN�
ZKLFK� VKDOO� EH� ORZHU� WKDQ� WKH� 6WDFN� EDVH� DGGUHVV�� L�H�� ���()))�� 9DOXH
UHSRUWHG�GXULQJ�)�����������LV�LGHQWLFDO�WR��)���)���	�)��WHVWV�GDWD�

q 6$6:�&87�3URFHVVLQJ�7LPH��,W�UHIOHFWV�WKH�SURFHVVRU�ORDG�IRU�HDFK�&87��$V
H[SHFWHG��DQG�DV�SHU�)���)��	�)���SURFHVVLQJ�WLPH�UDQJHV�IURP����PV�WR���
PV��UHSUHVHQWLQJ�D�QRPLQDO�36$�GDWD�KDQGOLQJ�SURFHVVRU�ORDG�RI�DERXW������

q '7� 6WDUW�(QG� 7LPH��'7� 6WDUW� (;(&�� 7KH� '76WDUW� SDUDPHWHU� SURYLGHV� WKH
WLPH�ZLWKLQ�WKH�&87�ZKHQ�WKH�'HDG�7LPH�6WDUW�VLJQDO�LV�UHFHLYHG�E\�WKH�6$6:�
,W�VKDOO�EH������PV��'7(QG�SDUDPHWHU�SURYLGHV�WKH�WLPH�ZLWKLQ�WKH�&87�ZKHQ
WKH� '76WDUW� LQWHUUXSW� SURFHVVLQJ� VWRSV�� 7KH� LQWHUUXSW� SURFHVVLQJ� GXUDWLRQ� LV
JLYHQ�E\�WKH�'76WDUW�(;(&�SDUDPHWHU�

'XULQJ� )��� RQ� ERWK� FKDLQV��'76WDUW� QRPLQDOO\� KDSSHQV� ����� PV� DIWHU� WKH
&87�VWDUW��SURFHVVLQJ�GXUDWLRQ�LV�LQ�DYHUDJH�����PV��LQ�OLQH�ZLWK�WKH�UHIHUHQFH
WHVW�UHVXOWV�
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q )',� 6WDUW�(QG�� )',� (;(&�� 7KH� )',6WDUW� VLJQDO� SURYLGHV� WKH� WLPH� ZKHQ� D
3UREH�IUDPH�LV�UHFHLYHG��)',(QG�SURYLGHV� WKH� WLPH�ZKHQ�WKH�)',� LV�VHUYLFHG�
ZKLOH�)',�(;(&�VLPSO\�LQGLFDWHV�WKH�GXUDWLRQ�RI�WKH�LQWHUUXSW�VHUYLFLQJ�

,W�VKDOO�EH�QRWLFHG�WKDW�WKH�)',6WDUW�VLJQDO�PRQRWRQRXVO\�LQFUHDVHV�EHFDXVH�RI
WKH�57,��WKHUHIRUH�&$66,1,�FORFN��GULIW�Z�U�W��WKH�3UREH��&'08V��FORFNV�

7KLV� GULIW� LV� PHDVXUHG� WR� EH� IRU� ERWK� FKDLQV� RI� DERXW� ��� PV� RYHU� WKH� WHVW
GXUDWLRQ��DERXW���K��� LQ� OLQH�ZLWK�UHIHUHQFH�WHVW�UHVXOWV�� WKLV�GHPRQVWUDWHV�WKDW
WKH�&'08�RVFLOODWRU�VWDELOLW\�KDV�QRW�FKDQJHG��3URFHVVLQJ�GXUDWLRQ��JLYHQ�E\
)',� (;(&� SDUDPHWHU� LV� LQ� DYHUDJH� ���� PV�� LQ� OLQH� ZLWK� WKH� UHIHUHQFH� WHVWV
UHVXOWV�

q '0$�6WDUW�(QG��'0$�(;(&��7KH�'0$6WDUW�VLJQDO�SURYLGHV�WKH�WLPH�ZKHQ�D
'LUHFW�0HPRU\�$FFHVV�LQWHUUXSW�LV�UHFHLYHG��'0$(QG�SURYLGHV�WKH�WLPH�ZKHQ
WKH�'0$�LQWHUUXSW� LV�VHUYLFHG��ZKLOH�'0$�(;(&� LQGLFDWHV�WKH�GXUDWLRQ�RI� WKH
LQWHUUXSW�VHUYLFLQJ�

7KH�HYROXWLRQ�RI� WKH�WHOHPHWU\�UHODWHG�WR�'0$�LQWHUUXSW� LV�TXLWH�VLPLODU� WR�)',
UHODWHG�WHOHPHWU\��ZLWK�WKH�VDPH�FRPPHQWV�

'XUDWLRQ� RI� WKH� LQWHUUXSW� VHUYLFLQJ� LV�� LQ� DYHUDJH�� ���� PV�� LQ� OLQH� ZLWK� WKH
UHIHUHQFH�WHVWV�UHVXOWV�

$V�D� FRQFOXVLRQ��ZH� KDYH� >'76WDUW� (;(&���)',�(;(&���'0$�(;(&� ����
PV@��DQG�WKH�FRQVWUDLQW�IRU�D�FRUUHFW�VRIWZDUH�RSHUDWLRQ�EHLQJ���'76WDUW�(;(&��
)',�(;(&���'0$�(;(&������PV��LV�IXOILOOHG�

 

 �������� 326:

 7KLV�SDUDJUDSK�DGGUHVVHV�WKH�WHOHPHWU\�VSHFLILFDOO\�UHODWHG�WR�WKH�326:�RSHUDWLRQ�

 

− +LJK� 6WDFN�:DWHU�0DUN�� 7KLV� SDUDPHWHU� DLPV� DW� SURYLGLQJ� GDWD� RQ� WKH
VWDFN�XVDJH�E\�WKH�326:��,W�UHSRUWV�WKH����ELWV�DGGUHVV�RI�WKH�WRS�RI�WKH�VWDFN�
ZKLFK� VKDOO� EH� ORZHU� WKDQ� WKH� 6WDFN� EDVH� DGGUHVV�� L�H�� ���()))�� 9DOXH
UHSRUWHG�GXULQJ�)�����������LV�ZHOO�LQ�OLQH�ZLWK�UHIHUHQFH�WHVW�GDWD�

− 326:�&87�3URFHVVLQJ�7LPH�� ,W� UHIOHFWV� WKH�SURFHVVRU� ORDG� IRU� HDFK�&87�
7KH�UHSRUWHG�YDOXH�LV�D�ZRUVW�FDVH��YDOXH�RYHU�WKH�����&87�PDMRU�DFTXLVLWLRQ
F\FOH�DQG� LV�DFWXDOO\� WKH� UHVLGXDO�YDOXH�RI� WKH�&'08·V��SURFHVVRU� WLPHU�%�DW
WKH�HQG�RI�WKH�SURFHVVLQJ�WLPH�
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$V� H[SHFWHG�� 3URFHVVLQJ� WLPH� UDQJHV� IURP� ���PV� WR� ���PV�� UHSUHVHQWLQJ� D
QRPLQDO� &'08� GDWD� KDQGOLQJ� SURFHVVRU� ORDG� RI� DERXW� ��� ��PD[�� $� VORZ
LQFUHDVH�RI�WKH�SURFHVVRU�ORDG�IURP�7��WLPH�FDQ�EH�QRWLFHG��LW�UHIOHFWV�WKH�IDFW
WKDW� WKH�077� SURFHVVLQJ� WLPH� LV� FRUUHODWHG� WR� WKH� SODFH� RI� WKH� HYHQW� LQ� WKH
WLPHOLQH��WKHUHIRUH�WKH�FXUUHQW�0LVVLRQ�7LPH�

,Q�WRWDO��WKH�326:�SURFHVVLQJ�WLPH�GXULQJ�)��LV�YHU\�PXFK�FRPSDUDEOH�WR�)��
DQG�GHQRWHV�D�FRUUHFW�RSHUDWLRQ�RI�WKH�VRIWZDUH�RYHU�WKH�ZKROH�FKHFNRXW�

������7KHUPDO

�������� &UXLVH�FKHFN�RXW�)�

7KLV� VHFWLRQ� GLVFXVVHV� WHOHPHWU\� PHDVXUHPHQWV� UHODWHG� WR� WKH� 7+66�� 3UREH� DQG� 36(
WHPSHUDWXUHV� LQ� 3UREH� KRXVHNHHSLQJ�� LQFOXGLQJ� XQLWV� LQWHUQDO� 7��� SOXV� 3UREH� DQG� 36(
WHPSHUDWXUHV�LQ�&$66,1,�KRXVHNHHSLQJ�

7HPSHUDWXUHV� YDOXHV� SHUPDQHQWO\� DFTXLUHG� E\� &$66,1,� DUH� VXPPDULVHG� LQ� WKH� WDEOH
KHUHDIWHU�

,'(17,),&$7,21 )��0($685('�5$1*(

,1,7�7��Å�(1'�7�

)��0($685('�5$1*(

,1,7�7��Å�(1'�7�

)��0($685('�5$1*(

,1,7�7��Å�(1'�7�

0,0,�HOHF�7� ����&�Å�����& ����&�Å�����& ���&�Å����&

3UREH�7��� ����&�Å�����& ����&�Å�����& ���&�Å����&

3UREH�7��� ����&�Å�����& ����&�Å�����& ���&�Å����&

/1$�$�7HPS ������&�Å������& ����&�Å�������& ����&�Å���&

/1$�%�7HPS ����&�Å������& ����&�Å�������& ���&�Å���&

6(36�7HPS�� �������&�Å��������& �����&Å������& ����&�Å������&

6(36�7HPS�� �������&�Å��������& �����&�Å������& ����&�Å������&

6(36�7HPS�� �������&�Å��������& �����&�Å������& ����&�Å�����&

6(36�7HPS�� �������&�Å��������& �����&�Å������& ����&�Å�����&

7HPSHUDWXUHV� YDOXHV� DFTXLUHG� E\� WKH� +8<*(16� 3UREH� DUH� VXPPDULVHG� LQ� WKH� WDEOH
KHUHDIWHU�
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D� 'HVFHQW�PRGXOH�([WHUQDO�XQLWV�

70
,'(17,),&$7,21

7��6(1625 )��0($685(0(176
����������

)��0($685(0(176
����������

)��0($685(0(176

����������

/RFDWLRQ 7�LQLW 7�HQG 'HOWD 7�LQLW 7�HQG 'HOWD 7�LQLW 7�PD[L 'HOWD

�$ 6(36�$ ����� ����� � ��� ��� � ����� ��� ���

�% 6(36�$ ����� ����� � ����� ����� � ����� ����� ���

�% 6(36�% ����� ����� � ����� ����� � ����� ����� �

�$ 6(36�& ����� ����� � ����� ����� � ����� ����� �

�$ 3-0�$ ��� ����� ��� ��� ����� ��� ����� ������ ���

�% 3-0�% ��� ����� ��� ����� ����� ��� ����� ����� ���

�$ 3-0�& ��� ����� ��� ����� ����� ��� ����� ����� ���

�% 3'' ����� ����� ��� ����� ����� ��� ����� ����� �

E� 'HVFHQW�0RGXOH�,QWHUQDO�XQLWV

70
,'(17,),&$7,21

6HQVRU
/RFDWLRQ

)��0($685(0(176
����������

)��0($685(0(176
����������

)��0($685(0(176

����������

�$ 3&'8 �� ���� ���� ���� ���� ���� �� ���� ����

�$ %$77��$ ���� ���� ��� �� ���� ��� ���� ���� ���

�% %$77��% ���� ���� ��� ���� ���� ��� �� ���� ���

�% %$77��$ ���� ���� ���� ���� ���� ���� �� ���� ���

�% %$77��$ ���� ���� ��� �� ���� ��� ���� ���� ���

�$ %$77��% ���� ���� ��� ���� ���� ��� ���� ���� ���

�% %$77��% ���� ���� � ���� �� ��� ���� ���� ���

�$ %$77��$ ���� ���� ��� �� ���� ��� ���� ���� ���

�$ 7;�$ �� ���� ���� �� �� �� �� ���� ����

�% 7;�% �� ���� ���� �� ���� ���� ���� �� ����

��$ *&06 ���� ���� ���� �� �� �� ���� ���� ����

��% 7862 ���� ���� ���� �� �� �� �� ���� ����

��$ ',65�,�) ����� ����� ��� ���� ����� ��� ��� ����� ���

��% ',65�6+ ��� ��� ��� � ��� ��� � ��� ���

��$ )2$0��LQW ��� ���� ���� ���� ���� ���� ���� ��

��% &21(

�IRDP�H[W�

����� ����� ��� ����� ����� ��� ��� ����� ���
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F� ,QWHUQDO�XQLWV�7��UHSRUWHG� WKURXJK�WKH�3UREH�70�DUH�VXPPDULVHG� LQ� WKH� WDEOH
KHUHDIWHU�

,'(17,),&$7,21 )��0($685('�5$1*(

,1,7�7���Å�(1'�7�

)��0($685('�5$1*(

,1,7�7���Å�(1'�7�

)��0($685('�5$1*(

,1,7�7���Å�(1'�7�

5862�/DPS ���������&��Å���������& �������&��Å�������& �������&�Å��������&����

5862�UHVRQDWRU �����&���Å������& �����&���Å������& ������&�Å�������&����

5862�FU\VWDO �����&���Å������& �����&���Å������& ������&�Å�������&����

7862�/DPS ��������&��Å���������& ��������&��Å���������& �������&�Å��������&����

7862�UHVRQDWRU �������&��Å��������& �������&��Å��������& ������&�Å�������&����

7862�FU\VWDO �����&���Å������& �����&���Å������& ������&�Å�������&����

36$�$�7HPS �����&���Å������& �����&���Å��������& ������&�Å�������&

36$�%�7HPS �����&���Å������& �����&���Å��������& ��������&��Å��������&

7[�$�+3$ �����&��Å��������& �����&��Å��������& �������&��Å��������&

7[�%�+3$ �����&��Å��������& �����&��Å��������& �����&��Å��������&

&'08�$�'&�'&�� �����&��Å��������& �����&��Å������& ������&��Å������&

&'08�$�'&�'&�� �����&��Å��������& �����&��Å��������& ������&��Å��������&

&'08�%�'&�'&�� �����&��Å��������& �����&��Å��������& ������&��Å��������&

&'08�%�'&�'&�� �����&��Å������& �����&��Å������& ������&��Å������&

����7KHVH�ILJXUHV�FRUUHVSRQG�WR�WKH�70�UHSRUWHG�ZKHQ�WKH�XQLW�LV�2))�

&RQFOXVLRQ�

7KH�LQLWLDO�VWHDG\�VWDWH�WHPSHUDWXUH��RQO\�UHODWHG�WR�WKH�VSDFHFUDIW�6XQ�GLVWDQFH�EHFDXVH
RI� LGHQWLFDO�RULHQWDWLRQ�FRQGLWLRQV� �&$66,1,�+*$�LV�SRLQWHG� WR� WKH�6XQ�IRU�)���)��DQG
)����LV�VOLJKWO\�FRROHU�WKDQ�GXULQJ�)���DQG�KRWWHU�WKDQ�GXULQJ�)���WKLV�LV�UHIOHFWHG�LQ�PRVW
RI�WKH�PHDVXUHG�WHPSHUDWXUHV��ZLWK�WKH�GHOWD�UDQJHV�SUHVHQWHG�EHORZ��

)��)� )��)�

$YHUDJH�GHOWD�LQLWLDO�7� ���WR����& ���WR����&



'RF��Q��+8<�$6�F�����75��[[[
,VVXH���� 5HY�����
'DWH������������
3DJH���

7KLV�GRFXPHQW�LV�WKH�SURSHUW\�RI�$OFDWHO�6SDFH�,QGXVWULHV�DQG�VKDOO�QRW�EH�UHSURGXFHG�RU�WUDQVPLWWHG�ZLWKRXW�LWV�SULRU�ZULWWHQ�DXWKRUL]DWLRQ

7KH� WHPSHUDWXUHV� WUHQGV� DUH� LQ� DFFRUGDQFH� ZLWK� 5'���� FRPSXWHG� DIWHU� WKH� PRGHO
DGMXVWPHQW�LQ�-XO\�����5'����

,W� LV� LQ�DGGLWLRQ�IXOO\� LQ� OLQH�ZLWK�)��DQG�)��PHDVXUHPHQWV��ZLWK�JHQHUDOO\�KLJKHU�XQLWV
WHPSHUDWXUHV� LQFUHDVHV� GXH� WR� WKH� ORQJHU� GXUDWLRQ� IRU� )�� FRPSDUHG� WR� )�� 	� )��
(VSHFLDOO\��)��FRPSDUHV�YHU\�ZHOO�WR�)���ZLWK�WKH�H[FHSWLRQ�RI�7862�DQG�5862�7���2))
GXULQJ�)���

7KH�RYHUDOO�3UREH�6\VWHP�WKHUPDO�EHKDYLRXU�LV�WKHUHIRUH�FRQVLGHUHG�DV�QRPLQDO�

������([SHULPHQWV�VWDWXV�ZRUG

7KH�HYROXWLRQ�RI� WKH�6WDWXV�:RUG�IRU�HDFK� LQVWUXPHQW�� LV�VLPLODU� WR� LWV�HYROXWLRQ�GXULQJ
)���XVHG�DV�WKH�UHIHUHQFH�WHVW�

([SHULPHQWV�GHWDLOHG� EHKDYLRXU� DQDO\VLV� VKDOO� EH� IRXQG� LQ� WKH� 3,·V� )�� WHVW� UHSRUWV�� QR
DQRPDO\�UHODWHG�WR�WKH�3UREH�6\VWHP�RSHUDWLRQ�KDV�EHHQ�QRWLILHG�
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�� &$66,1,�,167580(176�&+(&.�287��,&2�

7KLV�FKDSWHU�JHQHUDOO\�GHDOV�ZLWK� WKH�UHYLHZ�RI� WKH� WHFKQLFDO� LVVXHV�UHODWHG� WR�&$661,�
DQG�HVSHFLDOO\�&$66,1,�H[SHULPHQWV�RSHUDWLRQV�ZKLFK�KDYH�RU�PD\�KDYH�DQ�LPSDFW�RQ
WKH�+X\JHQV�3UREH�6\VWHP�LQ�WKH�)��WR�)��UHYLHZ�WLPH�IUDPH�

%DVLFDOO\��GXULQJ� WKLV� SHULRG�� D� FRQFHUQ�DERXW� WKH� 5DGLR� )URQW� (QG� �5)(�� XQLW� WKHUPDO
EHKDYLRXU�GXULQJ�RSHUDWLRQ�RI�WKH�&$66,1,�5DGLR�6FLHQFH�H[SHULPHQW�ZDV�UH�RSHQHG�

7KH� SUREOHP�� SRLQWHG� RXW� GXULQJ� WKH� SRVW� )�� ,QVWUXPHQWV� &KHFNRXW� �,&2�� SKDVH�
FRQVLVWV� LQ� D� 5)(� WHPSHUDWXUH� LQFUHDVH�E\�DERXW� ���&�RYHU� W\SLFDOO\� �� KRXUV�� LQ�2))
FRQGLWLRQ��HDFK�WLPH�WKH�566�H[SHULPHQW�LV�LQ�DFWLYLW\�

7KLV� SRLQW� ZDV� DOUHDG\� DGGUHVVHG� LQ� WKH� IUDPH� RI� WKH� )�� UHSRUW� �5'���� ZKHUH� WKH
UDWLRQDOH� IRU� WKH� DQRPDO\� LV� GHVFULEHG� �ORVVHV� LQ� D� FLUFXODWRU� ORFDWHG� LQVLGH� WKH� 5)(��
$OVR�� WKH� LPSRUWDQW� TXHVWLRQ� RI� WKH� 5)(� FRPSDWLELOLW\�ZLWK� D� SRVVLEO\� KLJK� QXPEHU� RI
WKHUPDO�F\FOHV�RI�OLPLWHG�DPSOLWXGH�ZDV�GLVFXVVHG�

$W�)��UHSRUW�WLPH��WKH�HVWLPDWH�RI�WKH�QXPEHU�RI�VXFK�F\FOHV��DV�SURYLGHG�WR�$/&$7(/�
ZDV�����DQG� WKH�5)(�PDQXIDFWXUHU�� 6$$%�(ULNVVRQ�6SDFH� �6(6�� VWDWHG� WKH� 5)(�GHVLJQ
DQG�PDQXIDFWXULQJ�ZRXOG�FRPSO\�ZLWK�WKHVH�OLPLWHG�WKHUPDO�F\FOHV��VHH�5'����

$�IHZ�WLPH�DIWHU�)���WKH�HVWLPDWH�RI� WKH�WRWDO�QXPEHU�RI�566�6�EDQG�RSHUDWLRQV�UDLVHG
XS�WR�����DQG�6(6�UHIXVHG�WR�VWDWH�RQ�WKH�5)(�FRPSDWLELOLW\�ZLWK�VXFK�D�QXPEHU�RI�F\FOHV
�VHH�$QQH[������

&RQVHTXHQWO\�� $/&$7(/�� FRQVLGHULQJ� LQ� IXOO� DJUHHPHQW� ZLWK� 6(6�� WKDW� WKH� WHVWV
SHUIRUPHG�LQ�WKH�IUDPH�RI�WKH�XQLW�TXDOLILFDWLRQ�SURFHVV�ZHUH�QRW�UHSUHVHQWDWLYH�HQRXJK
RI� LWV� DQWLFLSDWHG� XVH�� UHIXVHG� LQ� D� ILUVW� DSSURDFK� WR� IRUPDOO\� FRPPLW� RQ� WKH� 5)(
FRPSOLDQFH�ZLWK�WKH�VSHFLILHG�F\FOLQJ��VHH�$QQH[������

+RZHYHU� LW� LV� XQGHUVWRRG� WKDW� WKH� SRVLWLYH� UHVROXWLRQ� RI� WKLV� LVVXH� LV� RI� WKH� KLJKHVW
LPSRUWDQFH� IRU� WKH� 566� DQG� WKH� UHODWHG� VFLHQFH� UHWXUQ�� 7KLV� WKHUHIRUH� LPSOLHV� IXUWKHU
HIIRUWV�LQ�RUGHU�WR�HVWDEOLVK�FRQYLQFLQJ�DUJXPHQWV�LQ�IDYRXU�RU�SRVVLEO\�DJDLQVW�WKH�5)(
FDSDELOLW\�WR�VXVWDLQ�WKH�PHQWLRQHG�F\FOLQJ��7KLV�ZLOO�HYHQWXDOO\�FRQVLVW�LQ��

�� WKH�GHWDLOHG�DQDO\VLV�RI�WKH�5)(�KHDWLQJ�SURFHVV�GXULQJ�566�RSHUDWLRQ�LQ�RUGHU�WR
GHWHUPLQH� WKH� SRWHQWLDOO\� VWUHVVHG� SDUWV� DQG� SURFHVVHV�� DQG� WKH� H[WHQG� RI� WKH
VWUHVV�

�� WKH�DQDO\VLV�RI�WKH�SDUWV�DQG�SURFHVVHV�XVHG�LQ�WKH�5)(�PDQXIDFWXULQJ�LQ�RUGHU�WR
DVVHVV�WKHLU�FRPSOLDQFH�ZLWK�WKH�F\FOLQJ�HIIHFWV�DV�GHULYHG�IURP����

�� VKRXOG� WKH� VWHSV� �� 	� �� EH� QRW� FRQYLQFLQJ� HQRXJK�� WKH� SHUIRUPDQFH� RI� D
GHGLFDWHG�WKHUPDO�WHVW�RQ�WKH�DYDLODEOH�40�5)(��WKLV�WHVW�EHLQJ�GHILQHG�WR�H[DFWO\
PDWFK��WKH�IOLJKW�FRQILJXUDWLRQ�
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7KH� DERYH� VHTXHQFH� LV� EHOLHYHG� WR� SHUPLW� WKH�PRVW� UHOLDEOH� DQDO\VLV� RI� WKH� GLVFXVVHG
SRVW� /DXQFK� DQRPDO\�� UHODWHG� WR� XQH[SHFWHG�� DQG� WKHUHIRUH� QRQ� VSHFLILHG� PRGH� RI
RSHUDWLRQ�
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 �� &21&/86,21

 

 7KH� IRXUWK� &UXLVH� &KHFN� RXW� ZDV� FRPSOHWHG� RQ� WKH� ��WK� 6HSWHPEHU� �����
RQH�PRQWK�DIWHU�&$66,1,�VXFFHVVIXO�(DUWK�)O\E\��DQG�DW�D�GLVWDQFH�IURP�WKH
6XQ�RI�a���$8�

 $OO�WKH�+X\JHQV�VXE�V\VWHPV�RSHUDWHG�QRPLQDOO\��DQG�WKH�5)� OLQN�WKURXJK
WKH�+*$�ZDV� H[FHOOHQW�ZLWKRXW� ORVV� RI� DQ\� SDFNHW� DQG� GDWD� DQG�ZLWK� DQ
$*&�LQ�DFFRUGDQFH�ZLWK�WKH�H[SHFWHG�YDOXH�GXH�WR�WKH�6XQ�LQWHUIHUHQFH�

 

 +RZHYHU�RQH�VWLOO�XQH[SODLQHG�DQRPDO\��DOUHDG\�HYLGHQFHG�LQ�WKH�SUHYLRXV
FKHFNRXWV��DQG�GLVFXVVHG�LQ�)��UHSRUW��ZDV�DJDLQ�IODJJHG�DQG�VWLOO�QHHGV�WR
EH�FDUHIXOO\�PRQLWRUHG��

 ��DFFHOHURPHWHUV���DQG���QRLVH�OHYHO

 

 $GGLWLRQDOO\�� WKH�566� WHVW� OHDGLQJ� WR�5)(� WHPSHUDWXUH� LQFUHDVH��DV�QRWLFHG
GXULQJ�WKH�,&2�ZKLFK�KDV�IROORZHG�)���LV�SODQQHG�WR�EH�UHSURGXFHG�XS�WR���
WLPHV��LQVWHDG�RI����DV�H[SUHVVHG�LQLWLDOO\�

 $/&$7(/� GR� QRW� FXUUHQWO\� FRPPLW� RQ� WKH� 5)(� FRPSDWLELOLW\� ZLWK� WKH
DQWLFLSDWHG�F\FOLQJ��DQG�FRQVLGHU�IXUWKHU�GHWDLOHG�DQDO\VLV�WR�EH�PDQGDWRU\�
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 $QQH[�������6(6�6WDWHPHQW�UHODWHG�WR�5)(�XVH
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Objet / Subject : RFE THERMAL STRESS

Hi Gentlemen,

You will find in appendix 1 SAAB statement on the ability of the RFE to cope with a
number of « thermal cyclings » related to RSS operation, increased to 60.

Initial questions to SAAB are in appendix 2.

Considering that SAAB first stated the RFE would comply with 30 « thermal
cyclings », and then expressed concerns when this figure went up to 60, ALCATEL
position is :

• we support SAAB concerns with an increased number of cyclings, considering
that the argument of lack of data base on the behaviour of RFE like equipment
when submitted to numerous thermal stresses (even limited in range) is a
particularly valid one,

 

• we recommend ESA not to accept a number of RSS operations which would
lead to RFE thermal stress, greater than 30. An additional number of
operations, say by steps of 5, could be agreed provided that the RFE
performance after these first 30 cycles, as monitored during the Probe
checkouts, remains unchanged.

Best regards


