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��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FR
FULFNHW�DQDO\VLV�
7KH�1RLV\�&ULFNHW�E\�%HDYLV$XGLR5HVHDUFK��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�EHDYLVDXGLR�FRP���LV�D����:�JXLWDU�DPSOLILHU�EDVHG�RQ
-5&�/0����FKLS��,W�LV�DQ�HYROXWLRQ�RI�WKH�5XE\�$PS�E\�5XQRIIJURRYH���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�UXE\�DPS�
DQDO\VLV���NHHSLQJ�WKH�FLUFXLW�FRUH�LGHD�DQG�LQWURGXFLQJ�QHZ�IHDWXUHV�OLNH�D�WRQH�FRQWURO�DQG�DQ�RYHUGULYH�ERRVW�VZLWFK��

��^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�PTHNLZ�[LJO�UVPZ`�JYPRL[�UVPZ`�JYPJRL[�I`�ILH]PZH\KPV�WUN�

7DEOH�RI�&RQWHQWV

���1RLV\�&ULFNHW�6FKHPDWLF�'LDJUDP����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�QRLV\�FULFNHW�DQDO\VLV�VFKHPDWLF��
�����,QSXW�%XIIHU����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�QRLV\�FULFNHW�DQDO\VLV�LQSXW��
�����9ROWDJH�*DLQ����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�QRLV\�FULFNHW�DQDO\VLV�JDLQ��
�����7RQH�9ROXPH�&LUFXLW����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�QRLV\�FULFNHW�DQDO\VLV�WRQH���
�����*ULW�0RG���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�QRLV\�FULFNHW�DQDO\VLV�JULW���
�����6WDELOL]DWLRQ�7HFKQLTXHV����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�QRLV\�FULFNHW�DQDO\VLV�VWDELOL]DWLRQ��
���)UHTXHQF\�5HVSRQVH����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�QRLV\�FULFNHW�DQDO\VLV�IUHTXHQF\��
���0RGV���+HDGSKRQHV�3OXJ����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�QRLV\�FULFNHW�DQDO\VLV�PRGV��
���5HVRXUFHV����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�QRLV\�FULFNHW�DQDO\VLV�UHVRXUFHV�

���1RLV\�&ULFNHW�6FKHPDWLF�'LDJUDP�

7KH�1RLV\�&ULFNHW�FLUFXLW�NHHSV�WKH�EDVLF�FRQILJXUDWLRQ�RI�WKH�SUHYLRXV�5XE\�$PS�

$�VLPLODU�-DFN�2UPDQ�,QSXW�%XIIHU�
6DPH�*DLQ�VHWWLQJ��95����=REHO�QHWZRUN�5���&����2XWSXW�&DS��&���DQG�6WDELOL]DWLRQ�7HFKQLTXHV�

7KH�LPSURYHPHQWV�E\�%HDYLV$XGLR5HVHDUFK�DUH�WKH�ERRVW�VZLWFK�DOVR�FDOOHG��*ULW�PRG���6:��DQG�D�QHZ�WRQH�FLUFXLW��95���&����

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�QRLV\�FULNHW�QRLV\�FULFNHW�JLI�

1RLV\�&ULFNHW�%LOO�RI�0DWHULDOV���3DUWV�/LVW
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����1RLV\�&ULFNHW�,QSXW�%XIIHU

7KH�,QSXW�%XIIHU�LV�D�XQLW\�JDLQ�-)(7�FRPPRQ�GUDLQ�WUDQVLVWRU�DPSOLILHU��LQVSLUHG�E\�-DFN�2UPDQ�GHVLJQV
�KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�PX]LTXH�FRP�ODE�EXIIHUV�KWP���
,W�SUHYHQWV�ORDGLQJ�E\�SUHVHQWLQJ�D�KLJK�LQSXW�LPSHGDQFH��DYRLGLQJ�WRQH�VXFNLQJ��GHJUDGHG�KLJK�KDUPRQLFV��

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�QRLV\�FULNHW�QRLV\�FULFNHW�LQSXW�EXIIHU�JLI�

7KH�LQSXW�LPSHGDQFH�RI�WKH�1RLV\�&ULFNHW�LV�GHWHUPLQHG�E\�WKH�YDOXH�RI�5 ��VR�LW�LV��0��7KH�YDOXH�RI�5��LV�QRW�WRR�FULWLFDO�DQG�PD\�EH�DQ\�YDOXH�IURP����N
WR���N�ZLWKRXW�PXFK�FKDQJH�LQ�WKH�WRQH��,W�LV�EHWWHU�WR�XVH�ORZHU�YDOXHV�VLQFH�WKLV�DOORZV�PRUH�GULYH�RQ�WKH�QHJDWLYH�SRUWLRQ�RI�WKH�DXGLR�F\FOH�ZKHUH�WKH
RQO\�SXOO�GRZQ�LV�WKH�VRXUFH�UHVLVWRU�

7KH�RXWSXW�LPSHGDQFH�RI�WKH�EXIIHU�ZLOO�GHSHQG�RQ�WKH�-IHW�EXW�LV�RQ�WKH�RUGHU�RI�D�IHZ�KXQGUHG�RKPV�

����1RLV\�&ULFNHW�*DLQ�&LUFXLW

7KH��.�ORJDULWKPLF�SRWHQWLRPHWHU��95���LV�SODFHG�EHWZHHQ�SLQV���DQG���WR�DGMXVW�WKH�YROWDJH�JDLQ�IURP�������G%��WR��������GE���VLPLODU�WR�WKH�5XE\�$PS��7KH
*DLQ�LV�FDOFXODWHG�IROORZLQJ�WKH�JHQHUDO�/0����IRUPXOD��

:KHUH�= �DQG�= �DUH�WKH�LPSHGDQFHV�EHWZHHQ�WKH�UHVSHFWLYH�SLQV��1RWH�WKDW�= �LQWHUQDO�UHVLVWDQFH�LV���.�DQG�= �LV�����.�

����1RLV\�&ULFNHW�7RQH�9ROXPH�&LUFXLW�

7KH�QHZ�7RQH�FRQWURO�SODFHG�EHWZHHQ�WKH�9ROXPH�SRW�DQG�WKH�/0����LV�WKH�PDLQ�FRQWULEXWLRQ�WR�WKH�RULJLQDO�5XE\�6FKHPDWLF�

,W�LV�D�QHZ�LGHD�EHFDXVH�LQ�WKH�SDVW�DOO�/0����EDVHG�FLUFXLWV�WRQH�PRGV���OLNH�%DVVPDQ�RU�+LZDWW���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�UXE\�
DPS�DQDO\VLV�OLQN�����WULHG�WR�VKDSH�WKH�IUHTXHQF\�UHVSRQVH�XVLQJ�D�KLJK�SDVV�ILOWHU��HPSKDVL]LQJ�WKH�WUHEOH�DQG�UHPRYLQJ�WKH�EDVV��
1RLV\�&ULFNHW�7RQH�FRQWURO�LQWURGXFHV�D�SDVVLYH�ORZ�SDVV�ILOWHU�WKDW�ZLOO�ZLSH�RXW�WUHEOH�KDUPRQLFV�DQG�SUHVHUYH�WKH�EDVV�

$V�\RX�FDQ�VHH�LQ�WKH�DERYH�JUDSK��WKH�JRDO�RI�WKH�WRQH�FRQWURO�LV�WR�SURYLGH�FRPSHQVDWRU\�VRQLF�DGMXVWPHQW��UDWKHU�WKDQ�D�WRQDO�RYHUKDXO��7KH�DGYDQWDJH�RI
WKLV�RQH�NQRE�WRQH�FLUFXLW�LV�LWV�VLPSOLFLW\�EXW�WKHUH�DUH�DOVR�VRPH�FRQV�

�
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7KH�YROXPH�	�WRQH�SRWV�DUH�VOLJKWO\�LQWHUDFWLYH�
7KH�UHVSRQVH�RI�WKH�FLUFXLW�LV�OLPLWHG�WR�VRPH�YDOXHV�RI�WKH�WRQH�SRW��PHDQLQJ�WKDW�RQO\�VRPH�UDQJH�RI�WKH�WRQH�SRW�ZLOO�SURGXFH�D�FKDQJH�LQ�IUHTXHQF\
UHVSRQVH���,�KDYH�WKH�WRQH�SRW�LQ�PLQH�DQG�LQ�IDFW�LW�GRHV�YHU\�OLWWOH�IRU�PRVW�RI�WKH�SRWV
�URWDWLRQ�WKHQ�DW�WKH�HQG�VRPH�RI�WKH�XSSHU�IUHTXHQFLHV�DUH
DWWHQXDWHG�>���@��E\�FDSWQWDVW\�LQ�',<VWRPSER[HV���KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�GL\VWRPSER[HV�FRP�VPIIRUXP�LQGH[�SKS"
WRSLF ��������ZDS��

����1RLV\�&ULFNHW�*ULW�0RG�

7KH�*ULW�0RG�LV�WKH�VZLWFK�IURP�SLQV���WR���LQ�WKH�/0�����,W�GULYHV�WKH�FLUFXLW�D�OLWWOH�KDUGHU��JLYLQJ�LW�D�OLWWOH�H[WUD�HGJH�EUHDNXS���
7KH�SLQ���LQ�/0����VHWV�WKH�'&�LGOH�RXWSXW�YROWDJH�WR�KDOI�WKH�SRZHU�VXSSO\��7KLV�YROWDJH�UHIHUHQFH�SRLQW�PXVW�EH�DV�VWDEOH�DV�SRVVLEOH��WKDW�LV�WKH�UHDVRQ�ZK\
WKH�FDS�& �LV�SODFHG�IURP�SLQ���WR�JURXQG��WR�UHPRYH�WKH�KXP�QRLVH�IURP�WKH�3RZHU�VXSSO\�OLQH�

:LWK�WKH�VZLWFK�RQ��WKHUH�LV�D�IHHGEDFN�ORRS�EHWZHHQ�WKH�RXWSXW��SLQ����DQG�WKH�'&�YROWDJH�UHIHUHQFH��SLQ�����WKLV�SRLQW�ZLOO�EH�DIIHFWHG�E\�WKH�DXGLEOH�RXWSXW
VLJQDO��VDJJLQJ�WKH�'&�SRLQW�DQG�WKHUH�ZLOO�EH�VRPH�EX]]�RQ�WKH�YROWDJH�UHIHUHQFH��$Q\�GLVWRUWLRQ�RU�WUHPEOLQJ�IHHGEDFNHG�VLJQDO�LQ�SLQ���ZLOO�EH�DGGHG�WR�WKH
LQSXW�VLJQDO�DQ�DPSOLILHG�JLYLQJ�D�VXEWOH�GLVWRUWLRQ�RU�H[WUD�EUHDN��,I�\RX�ZDQW�WR�OHDUQ�PRUH�DERXW�WKLV�SDUW��FKHFN�WKH�/0����,QWHUQDO�&LUFXLW�$QDO\VLV
��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�OP����DQDO\VLV��

����1RLV\�&ULFNHW�6WDELOL]DWLRQ�7HFKQLTXHV�

)ROORZLQJ�WKH�/0����DSSOLFDWLRQ�QRWHV��VRPH�PHDVXUHV�VKRXOG�EH�WDNHQ�WR�LQFUHDVH�WKH�VWDELOLW\�DQG�SUHYHQW�VLJQDO�GHJUDGDWLRQ�

&DS�RQ�SLQ����/LNH�WKH�5XE\�$PS��WKH�1RLV\�&ULFNHW�LQFOXGHV�D����Q)�& �FDSDFLWRU�IURP�SLQ���WR�JURXQG�LQ�WKH�����,&��,W�LV�XVHG�WR�DYRLG�WKH�SRZHU
VXSSO\�QRLVH�WR�EH�DPSOLILHG�DQG�UHDFK�WKH�RXWSXW��,Q�WKLV�ZD\��WKH�KLJK�JDLQ�LQSXW�VWDJH�RI�WKH�FKLS�LV�LVRODWHG�IURP�WKH�VXSSO\�QRLVH�KXP��WUDQVLHQWV��HWF�
3RZHU�6XSSO\�&DS��7KH�VXSSO\�SLQ���LV�E\SDVVHG�WR�JURXQG�ZLWK�D����X)�& �FDSDFLWRU�WR�DYRLG�RVFLOODWLRQ��,W�VKRXOG�EH�SODFHG�DV�FORVH�WR�WKH�FKLS�DV
SRVVLEOH�
=REHO�1HWZRUN��3ODFHG�IURP�WKH�����RXWSXW�WR�JURXQG�LQ�RUGHU�WR�VWDELOL]H�WKH�DPS�DQG�UHVWRUH�WKH�FOHDQ�WRQHV�ZLSLQJ�VRPH�VSXUV��7KH�5&�QHWZRUN�LV�D
FRPSHQVDWLQJ�FLUFXLW�IRU�WKH�ORDG��VSHDNHU���QRW�IRU�WKH�DPSOLILHU��,W�LV�IRUPHG�E\�D�JHQHULF���ƻ�5 �UHVLVWRU�DQG�D���Q)�& �FDS��)RU�PRUH�LQIR��FKHFN�WKH
VLPLODU�GHVLJQ�XVHG�LQ�WKH�/LWWOH�*HP�$PS���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�OLWWOH�JHP�DQDO\VLV�OLQN����

���1RLV\�&ULFNHW�)UHTXHQF\�5HVSRQVH�

7KH�IUHTXHQF\�UHVSRQVH�LV�WDLORUHG�E\�WKH�%DVV�&XW�ILOWHU�IRUPHG�E\�WKH�RXWSXW�FDS�& �DQG�WKH�ORDG��VSHDNHU��DQG�WKH�ILOWHUV�RI�WKH�9ROXPH�7RQH�FLUFXLW
SUHYLRXVO\�VHHQ�

7KH�7RQH�9ROXPH�FLUFXLW�WRJHWKHU�ZLWK�WKH�EDVV�FXW�ILOWHU��&���FUHDWH�D�VXEWOH�PLG�KXPS�ZKLFK�PHDQV�WKDW�WKH�FLUFXLW�DFFHQWXDWHV�IUHTXHQFLHV�EHWZHHQ�WKH�EDVV
DQG�WUHEOH�UDQJHV��PLG�IUHTXHQFLHV���$�ORW�RI�ZHOO�NQRZ�RYHUGULYH�SHGDOV�DOVR�XVH�WKLV�PLG�KXPS�HTXDOL]DWLRQ�DURXQG��.+]�WR�NHHS�WKH�JXLWDU�VRXQG�IURP�JHWWLQJ
ORVW�LQ�WKH�RYHUDOO�PL[�RI�WKH�EDQG��7XEH6FUHDPHU�PLG�KXPS�LV�DURXQG����+]���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�WXEH�VFUHDPHU�
DQDO\VLV�IUHTXHQF\���

7KLV�IUHTXHQF\�UHVSRQVH�LV�DOVR�YHU\�LQWHUHVWLQJ�LI�\RX�DUH�LQWHQGHG�WR�GULYH�D�VPDOO�VSHDNHU�EHFDXVH�WKH\�KDYH�D�EHWWHU�EHKDYLRXU�ZKHQ�UHSURGXFLQJ�D�VPDOO
UDQJH�RI�IUHTXHQFLHV��7KH�ORZ�DPRXQW�RI�EDVV�NHHSV�WKH�VSHDNHU�DZD\�IURP�IDUWLQJ�RXW�DQG�WKH�VPRRWK�WUHEOH�PDNHV�WKH�WRQH�OHVV�VKULOO�

���1RLV\�&ULFNHW�0RGV�

2XWSXW�+HDGSKRQH�3OXJ��7KH�VROXWLRQ�LV�VLPLODU�WR�WKH�5XQRII*URRYH�5XE\�+HDGSKRQH�0RG��WR�SODFH�DQ�DX[LOLDU\�RXWSXW�KHDGSKRQH�SOXJ�ZLUHG�DV�LQ�WKH
LPDJH��
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5L_[���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�Y\I`�HTW�HUHS`ZPZ�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�QRLV\�FULNHW�QRLV\�FULFNHW�KHDGSKRQHV�SQJ�

7KH�UHVLVWRU�5�LV�XVHG�WR�DWWHQXDWH�WKH�RXWSXW�OHYHO��RWKHUZLVH��LW�ZLOO�EH�WRR�ORXG��7KH�UHIHUHQFH�YDOXH�IRU�WKLV�UHVLVWRU�LV���ƻ�EXW�LW�FDQ�EH�DGMXVWHG�WR�PHHW�WKH
XVHU�WDVWH�DQG�KHDGSKRQHV�VHQVLELOLW\��7KLV�UHVLVWRU�LV�SODFHG�IURP�WKH�VOHHYH�RI�WKH�FRQQHFWRU�WR�JURXQG��,W�LV�LPSRUWDQW�WR�XVH�LVRODWLQJ�ZDVKHUV�IRU�WKLV�MDFN�RU
XVH�D�SODVWLF�MDFN�WR�DYRLG�VKRUWFXWWLQJ�WKH�5�EHWZHHQ�WZR�JURXQGV�

6KRXOG�EH�PHQWLRQHG�WKDW�XVLQJ�D�GLIIHUHQW�ORDG��KHDGSKRQHV�LQVWHDG�RI�WKH�RI��RKP�VSHDNHU���WKH�FXW�RII�IUHTXHQF\�RI�WKH�EDVV�FXW�ILOWHU�IRUPHG�E\�& �DQG�WKH
ORDG�ZLOO�EH�VOLJKWO\�VKLIWHG�GRZQ��GHSHQGLQJ�RQ�WKH�KHDGSKRQHV�LPSHGDQFH���UHVLVWRU��5��FRPELQDWLRQ��+RZHYHU��WKLV�FKDQJH�LV�DERXW�VRPH�LQDSSUHFLDEOH�WHQV
RI�KHUW]�

���5HVRXUFHV�

1RLV\�&ULFNHW�E\�%HDYLV$XGLR5HVHDUFK���KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���EHDYLVDXGLR�FRP���
$GDP
V�$PSOLILHUV�7RQH�6WDFNV���KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���DPSV�]XJVWHU�QHW�DUWLFOHV�WRQH�VWDFNV�2QH.QRE��
*XLWDU�7RQH�&LUFXLW�$QDO\VLV���KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���VWXIIELOOKDVGRQH�EORJVSRW�FRP���������JXLWDU�WRQH�FLUFXLW�DQDO\VLV�KWPO��
,QFHSWLRQ�WKUHDG�RI�1RLV\�&ULFNHW��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�GL\VWRPSER[HV�FRP�VPIIRUXP�LQGH[�SKS"WRSLF ���������LQ
',<VWRPSER[HV��
7HHPXN�.\WWDOD�6ROLG�6WDWH�*XLWDU�$PSOLILHUV
�KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�WKDWUD\PRQG�FRP�GRZQORDGV�VROLGVWDWHBJXLWDUBDPSOLILHUVBWHHPXBN\WWDODBY����SGI���WKH�+RO\
6FULSWXUH�

°

7KDQNV�IRU�UHDGLQJ��DOO�IHHGEDFN�LV�DSSUHFLDWHG

°

1VVTSH�:,-�<93Z�I`�(Y[PV��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[W!��^^ �̂HY[PV�UL[��
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5L^�<WKH[LZ
(YK\PUV�(\KPV�4L[LY���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�HYK\PUV�H\KPV�TL[LY�
+HSSHZ�9HUNLTHZ[LY�;YLISL�)VVZ[LY�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�KHSSHZ�YHUNLTHZ[LY�
;PTL�4HUPW\SH[VY���(YK\PUV�+LSH`�,JOV�9L]LYI���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�[PTL�THUPW\SH[VY�
4HYZOHSS�;OL�.\]UVY�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�THYZOHSS�N\]UVY�HUHS`ZPZ�
@V\�*HU�)\PSK�[OL�7LYMLJ[�.LYTHUP\T�-\aa���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�NLYTHUP\T�M\aa�
4?9�+PZ[VY[PVU���(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�T_Y�KPZ[VY[PVU�WS\Z�HUHS`ZPZ�

4VZ[�=PZP[LK
;\IL�:JYLHTLY�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�[\IL�ZJYLHTLY�HUHS`ZPZ�
-\aa�-HJL�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�M\aa�MHJL�
7YV�*V�9H[�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�WYVJV�YH[�
)VZZ�+:���+PZ[VY[PVU�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�IVZZ�KZ��HUHS`ZPZ�
2SVU�*LU[H\Y�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�RSVU�JLU[H\Y�HUHS`ZPZ�
+\USVW�*Y`)HI`�.*)� ��*PJ\P[�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�JY`IHI`�NJI� ��

-VSSV^�\Z
@V\�JHU�HSZV�MVSSV^�\Z�VU!

��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��^^ �̂MHJLIVVR�JVT�,SLJ[YV:THZO�°°�

�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��WS\Z�NVVNSL�JVT��,SLJ[YVZTHZO�HIV\[�°°�
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