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([WHQGHG $EVWUDFW

�,Q� WKLV� UHSRUW�� ZH� GHVFULEH� WKH� UHVXOWV� RI� RXU� H[SHULPHQWV� LQ

WKH� � 17&,5� 705(&� WDVN� JURXS�� :H� SDUWLFLSDWHG� LQ� DOO� WKH

WKUHH� WDVNV�� QDPHO\� WKH� WHUP� UHFRJQLWLRQ� WDVN�� NH\ZRUG

H[WUDFWLRQ�WDVN��DQG�WKH�UROH�DQDO\VLV�WDVN�

�6HFWLRQ���RI�WKH�PDLQ�ERG\�RI�WKLV�SDSHU�GHVFULEHV�WKH�RXWOLQH

RI� RXU� H[SHULPHQWV�� VHFWLRQ� ��� RXU� H[SHULPHQWV� IRU� WKH� WHUP

UHFRJQLWLRQ� WDVN�� VHFWLRQ� ��� WKH� NH\ZRUG� H[WUDFWLRQ� WDVN�

VHFWLRQ����WKH�UROH�DQDO\VLV�WDVN�

�%HFDXVH� WKH� PDLQ� ERG\� RI� WKLV� SDSHU� LV� ZULWWHQ� LQ� -DSDQHVH

ODQJXDJH��ZH�GHVFULEH�� LQ�WKLV�H[WHQGHG�DEVWUDFW�� WKH�VXPPDU\

RI�WKLV�SDSHU�IRU�QRQ�-DSDQHVH�UHDGHUV�

���7HUP�5HFRJQLWLRQ�7DVN

,Q� WKH� WHUP� UHFRJQLWLRQ� WDVN�� SDUWLFLSDQWV� DUH� UHTXLUHG� WR

H[WUDFW�IURP�WKH�JLYHQ�DUWLFOHV�WKH�WHUPV�WKDW�DUH�FRQVLGHUHG� WR

EH�W\SLFDO�WR�WKH�DUWLILFLDO�LQWHOOLJHQFH�GRPDLQ�

�����7ZR�$SSURDFKHV

�:H� WRRN� WZR� GLIIHUHQW� DSSURDFKHV� WR� WKH� WDVN�� 7KH� ILUVW� LV

EDVHG� RQ� DQ� LGHD� WKDW� WKH� GRPDLQ�W\SLFDO� WHUPV� DUH� WKH� RQHV

WKDW� FDQ GLVFULPLQDWH� WKH� GRFXPHQWV� LQ� WKDW� GRPDLQ� IURP� D

ODUJHU�GRFXPHQW�VHW��7KH�VHFRQG� LV�EDVHG�RQ�DQRWKHU� LGHD� WKDW

WKH� GRPDLQ�W\SLFDO� WHUPV� DUH� WKH� RQHV� WKDW� DUH� GLIILFXOW� WR

XQGHUVWDQG�DQG� WKXV�ZKLFK�DUH� WR� EH� FROOHFWHG� LQ� WKH�JORVVDU\

IRU�WKDW�GRPDLQ�

�����)LUVW�$SSURDFK

�$V�GHVFULEHG�DERYH��RXU�ILUVW�DSSURDFK�WR�WKH�WHUP�UHFRJQLWLRQ

WDVN�LV�WR�H[WUDFW�WKH�WHUPV�WKDW�FDQ�GLVFULPLQDWH�WKH�GRFXPHQWV

RI�WKH�GRPDLQ�IURP�D�ODUJHU�GRFXPHQW�VHW��7KHUHIRUH��ZH�WULHG

WR� ILQG� WKH� WHUPV� XVLQJ� WKH� VWDWLVWLFDO� IHDWXUHV� RI� WKH� LQ�WKH�

GRPDLQ�GRFXPHQWV�DJDLQVW�WKH�ZKROH�GRFXPHQW�VHW��:H�XVH�WKH

17&,5�-�&ROOHFWLRQ�FRUSXV�DV�WKH�ZKROH�GRFXPHQW�VHW�

�:H�GLG� IRXU�H[SHULPHQWV�XVLQJ�IRXU�GLIIHUHQW� WRROV�LQ�HDFK�RI

ZKLFK� WKH� IROORZLQJ� VFRUHV� DUH� HPSOR\HG� DV� WKH� PHDVXUH

UHVSHFWLYHO\�� QDPHO\� �D� ÿ
�� YDOXH�� �E�� VFRUH� EDVHG� RQ� WKH

SUREDELOLVWLF�PRGHO����F�� WIn LGI�YDOXH��DQG��G��WKH�SURGXFW�RI

�D��DQG��E��

7KH�UHVXOWV�RI� WKHVH�H[SHULPHQWV�VKRZHG�WKDW�ZKLOH�WKH�WHUPV

ZLWK� PRGHUDWH� IUHTXHQFLHV� DOVR� DSSHDU� LQ� WKH� WRS� SDUW� RI� WKH

WHUP� OLVW� RUGHUHG� ZLWK� WKH� YDOXH� RI� �D��� WHUPV� ZLWK� ORZ

IUHTXHQF\� DSSHDU�PDLQO\� WKHUH�ZLWK� WKH� WRROV� �E�� DQG� �F��� � ,Q

FDVH�RI�WKH�WRRO��F���PRVW�WRS�WHUPV�DUH�RI�WKH�IUHTXHQF\���RU���

ZKLFK�ZH�GLG�QRW�WKLQN�LV�D�JRRG�UHVXOW�

�7KH� WRRO� �D�� UHIHUV� WR� WKH� GLYHUJHQFH� RI� WKH� WHUP RFFXUUHQFH

IURP� WKH� PHDQ� �RU� H[SHFWHG�� YDOXH�� EXW� GRHV� QRW� FDUH� WKH

QXPEHU�RI�WKH�GRFXPHQWV�LQ�ZKLFK�WKH�WHUP�RFFXUV��,Q FRQWUDVW�

WRROV��E��DQG��F��UHIHU�WR�WKH�QXPEHU�RI�WKH�GRFXPHQWV�LQ�ZKLFK

D�WHUP�RFFXUV��EXW�GRQ©W�UHIHU�DW�DOO�WR�WKH�GLYHUJHQFH�

�:H�WKRXJKW�LW� LPSRUWDQW� WR�NHHS�EDODQFH�EHWZHHQ�WKH�WZR��VR

DGRSWHG�WKH�SURGXFW�RI��D��DQG��E��DV�WKH�PHDVXUH�LQ�WKH�IRUPDO

UXQ�

�:H�OHDUQHG�WKURXJK�WKH�H[DPLQDWLRQ�RI�WKH�IRUPDO�UXQ�UHVXOW�

WKDW�

z 6RPH�VRUW�RI�QRUPDOL]DWLRQ�RU�WXQLQJ�E\�SDUDPHWHUV�LV

HVVHQWLDO�LQ�HYDOXDWLQJ�WKH�WHUP�ZHLJKWV�

z :H� QHHG� VRPH� WKHRUHWLFDO� VXSSRUW� IRU� WKH WKUHVKROG�

LQWR�ZKLFK�ZH�GLG�QRW�LQYHVWLJDWH�VR�IDU�WKLV�WLPH�

,Q� DGGLWLRQ�� LQ� FRXQWLQJ� WKH� WHUP IUHTXHQFLHV�� ZH� XVHG� WKH

PD[LPDO�WHUP�IUHTXHQFLHV�WKDW�FDQ�EH�REWDLQHG�ZLWK�WKH�XVH�RI

0(,67(5©V�LQGH[�PRGXOH��$QDO\VLV�RI�WKH�GLIIHUHQFH�EHWZHHQ

WKH�UHVXOW�ZH�JRW�WKLV�WLPH�DQG�WKH�RQH�WKDW�LV�WR�EH�REWDLQHG�E\

XVLQJ�SODLQ�Q�JUDP�IUHTXHQFLHV�PD\�EH�RI�VRPH�LQWHUHVW�

������6HFRQG�$SSURDFK

�2XU�VHFRQG�DSSURDFK�WR�WKH�WHUP�UHFRJQLWLRQ�WDVN�LV�EDVHG�RQ

DQ� LGHD� WKDW� ZKDW� ZH� VKRXOG� H[WUDFW� DV� WHUPV� W\SLFDO� WR� D

GRPDLQ� LV� WKH� WHUPV� WKDW� FDQQRW� EH� HDVLO\� XQGHUVWRRG�ZLWKRXW

WKH�NQRZOHGJH�LQ�WKDW�GRPDLQ��7KLV�LV�WKH�VWDQGDUG�ZLWK�ZKLFK

WHUPV�DUH�H[WUDFWHG�LQ�PDNLQJ�D�JORVVDU\�IRU�WKDW�GRPDLQ�

7HUPV� WKDW�DUH� WR�EH� LQ� WKH�JORVVDU\�DUH�RI� WZR� W\SHV�� L�H� �D�

WHUPV WKDW�DOVR�DSSHDU� LQ D JHQHUDO GLFWLRQDU\�ZLWK�GLIIHUHQW�RU

VSHFLDO� PHDQLQJ� RU� XVDJH� LQ� WKDW� GRPDLQ�� DQG� �E�� QHZ� WHUPV

ZKLFK�GR�QRW�DSSHDU�LQ�VXFK�GLFWLRQDULHV��1HZ��L�H��QRW�LQ�WKH�

GLFWLRQDU\��WHUPV�DUH�GLYLGHG�LQ�WKUHH�FDWHJRULHV��VLPSOH�ZRUGV

�L�H��QRQ�FRPSRXQGV���FRPSRXQGV��DQG�ZRUG�OLNH�SKUDVHV�

�7KLV� WLPH�� ZH� PDLQO\� FRQFHQWUDWHG� LQ� GLVWLQJXLVKLQJ

FRPSRXQGV��HVSHFLDOO\�FRPSRXQG�QRXQV�

�,W� LV� NQRZQ� WKDW� PHDQLQJV� RI� VRPH� FRPSRXQGV� DUH� MXVW

V\VWHPDWLFDO�V\QWKHVHV�RI�WKRVH�RI�WKH�PRUSKHPHV�WKDW�IRUP�WKH

FRPSRXQGV� DQG� WKXV� HDVLO\� XQGHUVWRRG�� ZKLOH� PHDQLQJV RI

RWKHU�FRPSRXQGV�DUH�QRW��:LWK�RXU�LGHD�RQ�WKH�GRPDLQ�W\SLFDO

WHUPV�DERYH��RXU�WDUJHW�VKRXOG�EH�WKH�ODWWHU�

�$V� LQ� WKH� (QJOLVK� ODQJXDJH�� LQ� WKH� -DSDQHVH� ODQJXDJH� DOVR�

FRPSRXQGV� DUH PRUSKR�V\QWDFWLFDOO\� RI� WZR� W\SHV�� RQHV� ZLWK

FRQMXQFWLYH�VWUXFWXUH�DQG�RQHV�ZLWK�ELQDU\�EUDQFKLQJ�VWUXFWXUH�

7KH�ODWWHU�DUH�DJDLQ�RI�WZR�W\SHV��YHUEDO�FRPSRXQGV�DQG�RWKHUV�

$�YHUEDO�FRPSRXQG�LV�WKH�RQH�WKDW�KDV�DV�LWV�KHDG��XVXDOO\�WKH

ULJKW�KDQG� PRUSKHPH�� D� QRXQ� ZLWK� WKH� YHUEDO� RULJLQ�� 9HUEDO

FRPSRXQGV� DUH� DJDLQ� FDWHJRUL]HG LQWR� WZR� W\SHV� LQ� UHJDUG� WR

WKH�VHPDQWLF�QDWXUH�RI�WKH�OHIW�KDQG�HOHPHQW�WR�LWV�KHDG��7KRVH

ZKRVH� OHIW�KDQG� HOHPHQW� LV� VHPDQWLFDOO\� WKH� LQQHUPRVW

DUJXPHQW�RI�WKH�KHDG�DUH�YHU\�SURGXFWLYH�DQG�HDVLO\�XQGHUVWRRG�

ZKLOH�WKRVH� RI� � WKH� UHVW� W\SH� DUH� QRW� VR� IUHHO\� LQWURGXFHG� DQG

KDYH�VSHFLDOL]HG�PHDQLQJ�WR�VRPH�H[WHQW��:LWK�RXU�LQWHQWLRQ�WR

H[WUDFW� WHUPV� ZLWK� D� GRPDLQ� W\SLFDO� PHDQLQJ�� ZH� VKRXOG

H[WUDFW� WKH� YHUEDO� FRPSRXQGV� ZLWK� WKH� IRUPHU� W\SH RI� LQQHU

VWUXFWXUH�



�2Q� FRPSRXQGV� RI� ELQDU\� EODQFKLQJ� W\SH� RWKHU� WKDQ� YHUEDO

FRPSRXQGV�� ZH� GLG� QRW� VWXG\� LQ� GHWDLO�� EXW� DGRSWHG� VRPH

VLPSOH�FULWHLD��6RPH�QRXQV�DUH�TXDOLILHG�DV�V\QWKHWLF�VXIIL[HV�

DQG� FRPSRXQGV� WKDW� KDYH� VXFK� QRXQV� DV� WKHLU� ULJKW�PRVW

HOHPHQW�DUH�ODEHOOHG�DV�V\QWKHWLF�

�:H�DSSOLHG�DQRWKHU�VHW�RI�VLPSOH�FULWHULD�WR�WKH�VLPSOH�ZRUGV�

�,Q�WKH�DQDO\VHV�RI�WHUPV©�LQQHU�VWUXFWXUHV��ZH�FRQVXOWHG�WR�WKH

GDWD� IURP� WKH� WDJJHG� FRUSXV�� :H� UHIHU�� IRU� H[DPSOH�� WR� WKH

FROORFDWLRQ� GDWD WR� VHH� LI� WKH� OHIW�KDQG� QRXQ� RI� D� YHUEDO

FRPSRXQG�RFFXUV�DV�D�GLUHFW�REMHFW�RI� WKH�ULJKW�KDQG�YHUE��DQG

LI�VR��WKH�FRPSRXQG�LV�ODEHOHG�DV�V\QWKHWLF�

�)RU� WKH� UHVXOW� RI� FRPSDULVRQ� EHWZHHQ� RXU� OLVW� RI� FDQGLGDWH

WHUPV�DQG�WKH�OLVWV�SURYLGHG�E\�WKH�VWDII��VHH�7DEOH�������LQ�WKH

PDLQ�ERG\�

�&RQVLGHUDEOH�SRUWLRQ�RI�WKH�GLYHUJHQFH�FDPH�IURP�WKH�OLPLWHG

VL]H� RI� WKH� FRUSXV� GDWD�� ZKLOH� IXUWKHU� LPSURYHPHQW� RI� RXU

FULWHULD� RQ� WKH� FRUUHVSRQGHQFH� EHWZHHQ� WKH� FRPSRXQG©V� LQQHU

VWUXFWXUH� DQG� V\QWDFWLF� EHKDYLRUV� RI� WKH� HOHPHQW� ZRUGV� RU

PRUSKHPHV�LV�QHHGHG�

�$V�WR�WKH�TXHVWLRQ�ZKHWKHU�RXU�DVVXPSWLRQ�WKDW�GRPDLQ�W\SLFDO

WHUPV�DUH�WKH�RQHV�WKDW�DUH�GLIILFXOW�WR�XQGHUVWDQG�IURP�JHQHUDO

NQRZOHGJH� LV� DSSURSULDWH� RU� QRW�� PRUH� GLYHUJHQFH� WKDQ� RXU

DQWLFLSDWLRQ�ZDV�REVHUYHG��0DQ\�FRPSRXQGV�ZLWK�WKH�V\QWKHWLF

VWUXFWXUH�DUH�OLVWHG�DV�WHUPV�W\SLFDO�WR�WKH�GRPDLQ��LI�RQH�RI�WKH

HOHPHQWDO�ZRUGV�RU�PRUSKHPHV�LV�W\SLFDO�WR�WKH�GRPDLQ�

+RZHYHU�� IURP� WKH� SRLQW� RI� PDNLQJ� RI� JORVVDU\�� LW� LV� TXLWH

TXHVWLRQDEOH� WR�SXW�VXFK�ZRUGV� LQWR� WKH�JORVVDU\�RQO\�EHFDXVH

WKH\� FRQWDLQ�ZRUGV� RU� HOHPHQWV� W\SLFDO� WR� WKH� GRPDLQ�� ZKLFK

OHDGV�WR�WKH�RYHUIORZ�

�&RPELQLQJ� WKH� WZR�PHWKRGV� ZH� DGRSWHG� LQ� RXU� H[SHULPHQWV

PD\�JLYH�XV�DQ�DFFHSWDEOH�VWDQGDUG�

���.H\ZRUG�([WUDFWLRQ�7DVN

)RU� WKH� NH\ZRUG� H[WUDFWLRQ� WDVN�� ZH� DGRSWHG� WKH� VDPH� ILUVW

DSSURDFK��ZH�KDYH�WDNHQ�LQ�WKH�WHUP�UHFRJQLWLRQ�WDVN��$W�PRVW

��� NH\ZRUGV� SHU� RQH� GRFXPHQW� DUH� H[WUDFWHG� HPSOR\LQJ� �F�

WILGI�YDOXH�DV�WKH�PHDVXUH�

)URP� WKH� HYDOXDWLRQ� E\� 17&,5� 705(&� JURXS�� ZH� REVHUYHG

WKDW� WKH� SUHFLVLRQ� DQG� WKH� UHFDOO� DUH� UHODWLYHO\� KLJKHU LQ� WKH

HYDOXDWLRQ� DJDLQVW� DXWKRU� NH\ZRUGV� WKDQ� LQ� WKH� HYDOXDWLRQ

DJDLQVW�$,�GLFWLRQDU\�NH\ZRUGV�

�,W�PLJKW�EH�GXH�WR�WKH�IDFW� WKDW� �ZH�FKRVH�RXU� ILUVW�FDQGLGDWHV

IURP�WKH�DXWKRU�NH\ZRUGV�LQ�WKH�-�&ROOHFWLRQ�GRFXPHQWV�ZKLFK

LQFOXGHV�WKH�WDUJHW�GRFXPHQWV�

���5ROH�$QDO\VLV�7DVN

�7KH� DLP� RI� WKH� UROH� DQDO\VLV� WDVN� LV� WR� H[WUDFW WULSOHWV� WKDW

GHVFULEH� WKH� FRQWHQWV� RI� DQ� DFDGHPLF� GRFXPHQW�� 7ULSOHWV

FRQVLVWV� RI� WKUHH� WHUPV� ZKLFK� UHSUHVHQW� ���� WKH� WKHPH� �ZKDW

DXWKRUV�WUHDWHG�������WKH PHWKRG��WKH�PHDQV�WKH\�WRRN���DQG����

WKH� RSHUDWLRQ� �SURFHGXUH� RU� DFWLRQ� DSSOLHG� WR� WKH� WKHPH��

UHVSHFWLYHO\�

�2XU�VWDQFH�WR�WKLV�WDVN�LV�WR�H[WUDFW�VXFK�WULSOHWV�WKDW�FRXOG�EH

XVHG�HIIHFWLYHO\�LQ�DQ� DUWLFOH� VHDUFK��:LWK� WKDW� VWDQFH��ZH�GLG

QRW�UHVWULFW�WKH�H[SUHVVLRQ�RI�HDFK�UROH�WR�WKH�WHUPV�H[WUDFWHG�LQ

WKH�7HUP�5HFRJQLWLRQ�7DVN�

2XU� SURFHGXUH� LV� DV� IROORZV�� ���� ([WUDFW� VHQWHQFHV� WKDW� KDYH

W\SLFDO�H[SUHVVLRQ��PDLQO\�FHUWDLQ�W\SHV�RI�YHUEV�� WKDW�H[SUHVV

WKH RSHUDWLRQDO� DFWV�� ���� ([WUDFW FROORFDWLRQ� GDWD� EHWZHHQ

ZRUGV��PDLQO\�WKRVH�EHWZHHQ�D�SUHGLFDWH�DQG�LWV�DUJXPHQW������

([WUDFW WHUPV� �ZRUGV��ZKLFK� EHDU� WKH� WDUJHW� UROHV� �WKHPH� DQG

PHWKRG��� ��� $EULGJH�� HQODUJH�� RU� SDUDSKUDVH� WKH� WHUPV�� ���

6FRUH�DQG�FKRRVH�WKH�ILYH�EHVW�WULSOHWV�

$V� WR� WKH� UHVXOW� RI� FRPSDULVRQ� EHWZHHQ� RXU� UHVXOW� DQG� WKH

DQVZHU�JLYHQ�E\�WKH�VWDII��VHH�7DEOH�������LQ�WKH�PDLQ�ERG\�

7KH� VWXG\� RI� WKH� UHVXOW� WHOOV� WKDW� WKH� WRS� IRXU� RI� WKH� PRVW

IUHTXHQW� W\SHV� RI LQDSSURSULDWH WULSOHWV� DUH� ���� GHVFULSWLRQ� RI

WKH� EHKDYLRU� RI� WKH� WDUJHW�� ���� GHVFULSWLRQ� RI� WKH� PHWKRG�� ���

GHVFULSWLRQ�RI�WKH�EDFNJURXQG�RI�WKH�UHVHDUFK��DQG�����HUURU�LQ

WKH�FROORFDWLRQ�DQDO\VLV�

�$SDUW�IURP�WKH�HUURUV�� WKH�PRVW�GLIILFXOW�TXHVWLRQ�ZH�IDFHG�LQ

WKLV�WDVN�ZDV�KRZ�IDU�LQ�GHWDLO�ZH�VKRXOG�GHVFULEH�WKH�WHUPV��RU

KRZ�EULHIO\�WKH�WHUPV�VKRXOG�EH�GHVFULEHG��LQ�RWKHU�ZRUGV�

�6WXGLHV� RQ� HYDOXDWLRQ� RI WHUP©V� LQIRUPDWLRQ� DV� D� UROH� �RU

DUJXPHQW�� RI� D� FHUWDLQ� VWDWHPHQW� LQ� D� GRFXPHQW�� RU� VWXG\� RQ

WULSOHW©V� LQIRUPDWLRQ� PD\� \LHOG� DQ� DFFHSWDEOH� DQVZHU� WR� WKDW

TXHVWLRQ�

.H\ZRUGV

WHUP�� NH\ZRUG�� � UROH� WILGI�� GRPDLQ�� FKL�VTXDUH� YDOXH�

FRPSRXQG�� V\QWKHWLF�� YHUEDO� FRPSRXQG�� SUHGLFDWH�� DUJXPHQW�

ELQDU\� EUDQFKLQJ�� DUJXPHQW� VWUXFWXUH�� LQQHU� PRVW� DUJXPHQW�

WKHWD�FULWHULRQ��WHUP�H[SDQVLRQ��WHUP�DEULGJHPHQW�

&RPSRXQGV

1RQ�ELQDU\�EUDQFKLQJ�W\SH

H�J� ���z{ 

¦VSULQJ��VXPPHU��IDOO��ZLQWHU§

%LQDU\�EODQFKLQJ�W\SH

9HUEDO�FRPSRXQGV

2WKHUV

H�J�

¦NQRZOHGJH�EDVH§

,QQHUPRVW� DUJXPHQW

DWWDFKPHQW

H�J�

2WKHUV

H�J�

¦JUDSKLFDO��UHSUHVHQWDWLRQ§



�� NNNNÐÐÐÐ
���ê�705(& #^oJé � �ôæó�ÒÚ�ÄÂ

âê�Þµæá�ª�ý´2,"æ»Ô���µú�ß

µæá� obo<ý´2,"æ»Ô���µú�� µ

æáÎ�½�2,"æ»Ô���µúæß¿á@ô��

¨ßæ �µæá�ùãü
�Á�

�� ªªªª����ýýýý´́́́2222,,,,""""
�i*�ê��¾7ª�ãê×Æ ã¿Áçôæ»Òá�

ãå�Qßé(ÃænàÊý´sÎ
�ÞÚ�

�YûésÎê��¾7ª�ãê�¾7½�é¥ 
û

xé¥ Æ��ÎÔ�Ùé$ýãå��â½� ã¿Á

(ÃænàÊ2#åÒ&oD,Æ�éý´sÎâ½��

�YQésÎê��¾7ª�ãê�ûxén�Æ��ç

gÇ��Î
å�â½� ã¿Á(ÃænàÊ2#�È

&oD,Æ�éý´sÎâ½��

��� ýýýý´́́́ssssÎÎÎÎÝÝÝÝææææ2222####ååååÒÒÒÒ&&&&ooooDDDD,,,,ÆÆÆÆ����ééééªªªª

����ýýýý´́́́

����� sÎ»:

2#åÒ&oD,Æ�éª�ý´2,"âê��¾7

ª�ãê�¾7½�é¥ 
ûxé¥ Æ��ÎÔ�Ù

é$ýãå��â½� ã¿Á(ÃÇænàÈ�±�´

ûéÔ�±�
ª¿áý´sÎ
�ÞÚ�

2#åÒ&oD,âê�±�½�Ô�åÐ�á¿å¿

Úü�ª�zoé�èæ�±�zoã¿ÁÞ:Ç�Ðâ

½��±�zoã¿ÁÞ:ê�»����£�ÔÿØ�

Çª¿�	 ÕæPjÒ�Ân�zoÿ�'�ézoå

äéçô
]=Ô��yÁê�Îéçôæ»Òá�¥ 

é±�½�Ô»����Õêå��æê�
Õ�ûäª

�el
ý´ÒÚßæ�Ø��é´ûë2éÔ�
�ç

ÒÚßæª�é¬ï
�Á�ã¿Á»:
�ªÒÚ�U

Õ�åsÎ»:ê���éb�â½��

ÔÝÕ� ª�eléý´æ�Ã��Ú¥ Æ��

ª�elãå�¥<É
å�ôÊ�Êý´Ô��

ÎÎâê�0	 ãÒáñðþ	 
ÑªÒ�


C���é;­Ô�Õ­,V	 é��
D�§»

¥ KÕéãÄ� obo<H�o^<æ%¿

Ð�Ú��
E�Ä¥H�o^<Å�î2�;^

H�o^<é¥(Æ��/'+56'4 é±�ý´Ï

»=�?
ÑªÒáý´ÒÚ¥<É
øÍÒá�

ª�eléKÕãÒÚ�/'+56'4 é±�ý´Ï

»ê�<³±�
ª¿á±�
ý´Ô�éâ�

}<ÿ�2�=jïÆ�å�3±Ïé�'�


��Êý´Ô�ÎãÇâÈ��

ÔÞÕ� ´ûë2é�çæÔÝÕâç��Ú&

ª�elæ»Òá�2#åÒ&oD,Ôq¿n

»½�é¥ ÕÅ�î§»¥ KÕÔ, &_"

*ZfÕâé´ûë2Ô�
�çÔ��ÎÎâ

ê�/'+56'4 é��{U+Xo^
ÑªÒ�»

N¥ éB"±���=�?
t�Òá�´ûë

2
�çÒÚ�ÔåÞá�&ª�elé�B"

±�ãÒáéë2Ç�ùÐ��Õ

ÔßÕ� ª�é¬ïæÔÞÕé´ûë2
ª¿

á�ª�elæ�ú�Ì
�¿��úé�¿ý

éÆ�Åæª�
¬ïÔ��ÎÎâê�ª�e

l V+ éq¿n»½�æÅÌ��ú YKL
���

é �³�é|æ��sÎ�æ��ÒÚ�ÎÎâ�

q¿n»½�é¥ ��éô��
Ø�Ù�

FHL�YHL ãÒ�§»¥ KÕâé¥ ��éô

��
Ø�Ù� FH�YH ãÔ��ùÚ�VKéq¿

n»½�âé´ûë2�´û¥ �Ø�Ù� HKL�

FHKL ãÒ�§»¥ KÕâé´ûë2�´û¥

 �Ø�Ù� HK�FHKãÔ��


C� ÿÞo�=�?=�?æ


D� Õ¸U:^�=�?=�?æ


E� VHKFH�æ


F� 
C��
D�

ª�elý´ÔÝÕæ���ª�elé��ê� ��

��ãåÞÚ�Ç�Ð�Ú	 
ª¿áë2Ô�é�ç

ÔÞÕ
�ÞÚ�ØéNÛê���éb�â½��

+ ����� ª�ý´éNÛ

���%q¿n»½�æ´ûÔ�ª�el ����� �æPÒ

á�ÔßÕé&n0â�ú�Ì
�¿��Ï ���� �


\�ãÒÚ�Ô��ê�ãå�ª�el�éÝÛá�2


á_ãÒáÿoÒ��úécoã¿ÞÚn0êª¿å

ÆÞÚÕ

����� sÎ¿�Å�î(¤
�úéO�|éH°Æ���E��F�êÐë2�Ç�ÐÞÐ

��Ñ0æ½���D�ê�ë2�ý�Ïæ´ûÔ�Ñ0Ç

½��$æ��F�é�'ê��Ï�êöã�äë2ÝÆÞ

é�ãå�Úü�ÁuãÒáê�ªÒåÆÞÚ�ùÚ�

�D�ê±�é¥ ø'æÅÌ�´ûë2é��éú
×á

Å��´û¥ �æß¿áêKÊ(&Òá¿å¿�ûÇ�

�E�ê±�é´û¥ �éú
(&ÒáÅ��¥ ½�¿

ê¥ ø'æÅÌ�´ûë2é��ê(&Òá¿å¿�

��ê�Î��éC\f,
ã�Îãê�Ðâ½�Áã

(Ã�yÁê�� �D��E�
µú'ÖÚ|�G�
�\|Áuã

Òá�ªÒÚ�

PKêæ��ÍoÐ�ÚO�¿�
��æ�Ô�

LM

LMM

LM
P

PLI
Z

��� �

�

��
ZI

ZI
IP L

LLM s�ÚÛÒ�

����

��

LMLLMM

LMLMLM

LM
GIGIGIGI

GIGIGIGIGI
Z

�s�

�

����ORJ� �s�

LL

LM

LM
GI

GI

I

I
Z

¥ � 1<��

���� ������ �����

������ �������� ������



+ ����� PKêæ��\�ãéûL�

\�ãéûL¸

Kel� »Q>X�^ »��

���� ���� ���

ùÚ�PKêæ��½�âê�»Q>X�^\�é�

'���é¿�ê3±Ïé�
ý´Ô�Ñ0Ç½�ãé

Îãâ½��Î�ê�ÔÝÕéª�elãÒáé¥<É

éý´éÙæ�<³æ��3±Ï�é¾�´Ò
��Ê

�ÞÚÎã�ÔÞÕéë2Ô��çéÙæ�B"±�é

ë2
�ªÒÚÎãæ��ãA
���

yÁ��é�ªÒÚ�J`o4æê���é�Áåç

ôPÇ½�ãz�Òá¿��

n� ª�eléý´ê�Äêê Q�JUDP ë2Ô�åä

ænàÈ��Ü�æ�Á�ÐÇ½��ÚÛ�ë2Ô�

ÛÌæì�ã�Ðë2éýéÇs�áÒùÁÂ¾Hý

½��

n� ª�eléë2Ô�æê�yÁê�B"±�ë

2
�ªÒÚ�Î�ê 0(,67(5 é��{U+Xo^


ÑªÒÚÎãÇå��åÐÃâ½�Ç�Î�ê��

Ãë¥<Éë2ÔQ�JUDP ë2Õ
ª¿Ú�'ãê}ç

Ç�ËãåÞáÊ�ãA
���Î�ýyßé���

ôâ½��Ô��ê�B"±�ë2êFÃ�å±�ë

2
+ûÒá¿�ã(Ãá¿�Ç�Ø�
ÍB�æÑ

ªÒá±�½�
�ÅÁã¿Á\ú�>�@ý½��Õ

n� �úé��|æÅ¿áê�×�Æé\Ù{ÿ�

D\To2éÉIæ��4Xof�6JÇ�Ðâ½��

yÁêØé5gÇ� ½â½ÞÚ�$æ��G�æÅ¿á

ê�±�åÍâêåÊ�×�Æé\Ù{Ç�Ðâ½�

ã(Ãá¿��

n� ùÚ�ª�é¨³�å¬ïn0æß¿áê�y

Áê�ãå��éÝÛá�2
á_ãÒÚÇ�ÍB�

åçg�ÌÇ½�
Ìâêå¿��úé��|Æ�D

ÿåcoÇoù�ÎãÇ�Ð�ÛÇ�Øé5gýyß

é�ôâ½��

��� ýýýý´́́́ssssÎÎÎÎ�
�YÞésÎæÅ¿áê��¾7ª�ãê�ûxén�

Æ��çgÇ��Î
å�â½� ã¿Á(ÃænàÈ

2#�È&oD,Æ�éý´
�ÞÚ�

����� ý´2o%6;

�¾7ª�ý´éá�éûßæ�ª�	 �JORVVDU\�Þ�

Ç(Ã����

�¾7ª�
 JORVVDU\ æ¿Ö�ôÈ�ã(Ã�å��»

Nãå�éê�$vå%ôÿ½�æPÔ��
Ò¿��

bñéçgãêãå�çg
,ß�Ô�Õâ½��

�JORVVDU\ æ�sÔôÈ��
½�Ô�ã�ùÕ����û

xé	 æâæ�sÐ�á¿���â�°eé¾7½�

æÅ¿á�çgnª:Çãå�ýé���� ûxé	 æ

�sÐ�á¿å¿ÂÙ���ã"ÎÐ���

�Ð�æ�ÂÙ��ê�tg�$ýÆ��� ��D�±���

��E��'����F���ã½Ì����

�ÎéÁÜ�yÁésÎâê�»N
��%���é�ûx

	 æ�sÐ�á¿å¿ÂÙ��æÉ���âý��'

,Væ»Ô�¾7ª�HéÍoæ�
H¿Û�

��'�æPÒáê�âæ�Êé�åÇåÐ�áÅ��

½�æPÒáý�}�åÞPÆ�é½�Ç�
�á¿�

>�@�>�@Ç�ÎÎâê��'�
t�Ô��éçg
Ï¾

�æµú'
ÖÚýéÇ�KÕéçgãåÞá¿�ýé

ã�ØÁâå¿ýéãÇ½�Îãæ�áÔ��yÁéª

�ý´éá�ê�JORVVDU\ æ¿Ö�ôÈ�çg��ÇÎ


å�éý´ã3oÒÚéâ�ØÁÒÚðPÆ�ê��

'�éÁÜý´ÔôÈåéê�ß*ãå����âê�

è*
t��å�'�ãmî�ß*
Vt��å�'�

ãmñ�

tg�æ×�ã��'�ê��Étg
,ßýéã�Ø

Áâå¿ýéãæ½Æ���Étg
,Úå¿ýéê�

nÄ�æQ½Á�½Æ�tg
,ß�

Ñ��������'�é½�

�ÎéÁÜ��Étg
,ßýéæPÒáê�Ð�éç

g
�É�æ'�ÒÚýéÇKÕéçgãå�éâ�t

��â½����ê��â½��

�Q½Átg
,ß�'�ê�GV
%ÐñãÒá�¥

æ,ßGV±ê�'�ã�Ø���æ½Ì����

�ÎéÁÜ�GV±ê�'�ê�GVé,ßÄtgæÅ

Ì�¨]Ä
Àæ¿'ÒÚýéã�Ø���éÄÿý4

�Ð�
Àæ¿'ÒÚýéãæ½Ì���Ç�è*Ç�

Vñæ¢¥�â½��Øéçgý�t��éçgÆ�t

��æÿoÐ��éæ»Òá�ß*ê�ËåÆ�Õ�µ

{
�ÌáÅ��¢¥HÇÐÊ�çgý$v{Ð�á¿

�ÎãÇ0ðÐ�á¿��yÁéá�Æ�ê�ß*Çý

´»Nãå��

�GV±ê�'���éQ½Átg
,ß�'�æPÒ

áê�yÁêfÒ¿½�n½�é»NãÒåÆÞÚÇ�

nÄ�æê�çg�|éD±2Ç�Ê�Ræ¿Ãë�s

Ùæö
��Ùéçgê$v{Ð�á¿�ã¿Ã�éâ�

Vt��ãÒÚ�ÚÛÒ�ûñé,Vê�Vñæ¢¥�

æGVé�¥æ¿'Òá�'�
»�Ò�Øéçgý§

»�t��æÿoÐ��ÎãÇð¤âÈ��yÁê�Ø

é�Áå,V
t���	ãÒ�Ø��æ���'�ê�

t��ãÒ�¾7ª�ãÒáêý´Òå¿ÎãæÒÚ�

±��æPÒáê�Îé;¿n0Æ�ý´
�ÞÚ�


� t��âå¿ýé

�'�

�É3�����z{

Q½Á3

GV±ê�'�

Ø����
�

���n�Lo,

¨]Ä¿'3

��ª���

Ø���


���#\H+û



����� NÐ
�%énÄÇ�éýã�2#�È&oD,Æ�ÙãLo

,éý´sÎ
�ÞÚ�ÚÛÒ��ñn0	 ãÒá

�c�ãÄ�6{	 �å²�('5�éãÄ�±�	  ��� �

>��@
ÑªÒ�+	 æûx�ãÒáéú�sÐ�á¿

��ê�ý´»NãÒåÆÞÚ�

ý´ê���é,96Jæ���ÞÚ�

,,,,99996666JJJJÝÝÝÝ����IIIIbbbb,,,,VVVVøøøøîîîî((((����,,,,VVVVééééýýýý´́́́

2#�È&oD,Æ��Ib,VÅ�î(�,Vã 

V�ÌÐ�Ú�
�elãÒáý´Ô��ÚÛÒ��

é�éñ½�ãÒáÒÆû�å¿ýéê�ý´Òå¿�

,,,,99996666JJJJÞÞÞÞ����ûûûûxxxx����éééé°°°°����

eléÁÜ�('5 éãÄ�±�	 æûx�ãÒáÒ

Æû�å¿ýé
°Ê�

('5 ãÄ�±�	 æê�ûx�ã�±�£�½�é

¾7�Ç�sÐ�á¿��yÁé»N¾7½�Ç�q

¿n»½�â½�ã¿ÁÎã
(&Ò�±�£�½�

é¾7�ãÒáé�f;]é½�ýéê�wÔ�

,,,,99996666JJJJßßßß��������''''����ãããã±±±±��������óóóóéééé½½½½����

2#ßÈ&oD,�é�'�Qo�o
0æ�el


�'�ã±��æ½Ì��

,,,,99996666JJJJàààà��������''''����eeeellllééééQQQQ½½½½ÁÁÁÁ½½½½����ææææ��������½½½½����

��'�ã½�Ð�Úel
���én0â�Q½Á

½�âÈ�ýéã�Ø���ãæ½Ì�

z &oD,�âQßé»��æ½�Ð�á¿��ê�

Q½Á½��»ãÔ��

z � ß��é»��óé½�ÒÆå¿�'�æPÒ

áê�&oD,�æû��Qßé�½�¿ê»�

�æ½�âÈ�å��Q½Á½��»ãÔ��

z äÜ�én0ý)ÚÐå¿ýéê�Q½Á½��

�»ãÔ��

,,,,99996666JJJJáááá����&&&&eeeelllløøøø''''ÆÆÆÆ����éééé¾¾¾¾7777ªªªª����ýýýý´́́́

�Q½Á½��»å�'�el�Q½Á½���»å

�'�el�±��éeléØ�Ù�æ»Òá�ß@

én0æÒÚÇÞá¾7�el
ý´Ô��

�&elø'Æ�é¾7ª�ý´æPÒáê���â

fÒÊ�ÿÔ��åÅ�� é�æÅ¿á�
ÁÇß

¿á¿�ýéê�çÑæûÒÚ¿�é�â½��

�åÅ�ÎÎâó�Ô�Úüæ�2#�È&oD,Æ

�� VD2fQ64æ��±�Rà:o2
�çÔ

��

��çÐ��Rà:o2ê���æ�Ô�Áå � ßµ

úâ½��ÎéÁÜ�P%\L^ê�RàP%é³�


+Ô\L^â½��@� ¤ ÄP%Å�îæÅ¿áê�

P%\L^ê�Äæß�Ô�%Vl
páÚ�Ío�

jÕC<�jªC<æÅ¿áê�Ø��éP%
Øé

ùùª¿Ú�

Ñ������ ���é�°
��Ô� Æ�éRà:o2

ý´�

,,,,99996666JJJJââââ����ýýýý´́́́¿¿¿¿����ééééQQQQoooo++++

�&elø'Æ�ç��Úelézø'
�¨³�å

ý´¿�ãÔ��

���æ�½�Ð�Ú&elø'Æ�éý´Ç:
@ô

��

������� Q½Á3�'�éø'Æ�éý´
��%æ��Q½Á½��»ãÍoÐ�Ú�'�éø'

Æ��$oé V
t��ãÒá,ßýé
°È�wÞ

Úýéæ�t��é VµÎéÍon0
¡ªÒ�t�

�ãÐ�åÆÞÚýé
Îé½�Æ�éelãÔ��

���æ&»Åæß¿á@ô��

�� tttt��������éééé    VVVVææææ��������ÉÉÉÉ����úúúú

��	��V�»|,Våä
=ûýé
elÆ�°Ê�

°Æ���

t¥tg+û�&"\,� Qb���
Þá��G��
(I

3��`o#��
ûó:��
�ßµ:

�� ����IIIIbbbb,,,,VVVV××××((((����,,,,VVVV    ÆÆÆÆ����éééétttt������������''''��������çççç

�ùÕ�&oD,Æ�ý´ÒÚRà:o2
�ô��'

�ét�Ð�éÁÜÀ¥éIb,VÇ��¥é(�,V

é�
 pæåÞá¿��Ç½�ë�t��ãÔ��

t��ãÐ�Ú�

¿�3�� ª���� ���=�
Ñ»+û�

�4æ��'�KÕÇ�
 p
ã��ÇRà:o2ã

Òáç��á¿�ë�Vt��ãÔ��Î�ê�ûxæ

�
 péÐ�êGVé¨]Äâ½�éâ�Ø�Ç�'

�é�æ½�éå��ðn0æ���GVæ¿'Òá¿

�éê¨]Äâê½�Ãå¿Æ�â½��

Vt��å�ÔÚÛÒ�yÁêe°�åÒÕ

�$ão½��0��µ

�4æ��¥é(�,Vé�
 pãåÞá¿�� ZDÇ�

�'�KÕ ZE æPÒá�ZD é ZE ã¿Á»â�&oD

,�æ´ûÒá¿�ë��'�
Vt��ãÔ��Î�

ý�ðn0ænàÊ�

Vt��ãÐ�Ú����]ê��ZDé é��

Ôñ éÕèF)Î�Ô|éÕ#\H+û�
Ô¥

éÕ�'H���
Ô:o2éÕ�=P%½�

��¥é(�,VÇ�
 p
��å¿�'ý�Vt�

�ãÔ��

Vt��ãÐ�Ú�

\Ù½Ód÷�±Ï�G

���âVt��ãÐ�åÆÞÚýéê�t��ãÔ��

��Ô�����Ù�����
���Ù���é�°

�°����Ù���é��Ù���

Ô%ÐñÐ�Õ�
P%\L̂ ����
V%ÐñÐ��



�� ����((((����,,,,VVVV××××IIIIbbbb,,,,VVVV    ÆÆÆÆ����éééétttt������������''''����éééé����çççç

�À¥é(�,Vé�
 pãåÞá¿�� ZDÇ��'

�KÕ ZE æPÒá�ZD é ZE ã¿Á»â�&oD,�

æ´ûÒá¿�ë��¥
�t���	ãÒ�t���

	
�¥æ,ß�'�ê�t��ãÔÒ�ØÁâå¿ý

éê�Vt��ãÔ��

�Î�ê�t���	ê�@�æ��ÒáÄtg
îÚ

Ô��»|,V½�¿êw¢�	�åH°
,ßýéâ

½��KÕéçgý����â½�ã¿Áð¤ænàÊ�

t���	ãÐ�Ú�

Ç:����»:�cº�çô�U:^�Ït�*

,9S�Û��
�^']-S�
Ú��
P�

t���'�ãÐ�Ú�

�ÿ»:�J\f>f#���Qo+»:�sûc

º��
Ù�çô�
®µ�^']-S�
¯�U:^

Vt��ãÐ�Ú�

v�üÇè�Þ��I:Xo(�d÷�M_o2�

��Á�DÞ`O6;�É´µ

�� ����((((����,,,,VVVV××××((((����,,,,VVVV    ÆÆÆÆ����éééétttt������������''''��������çççç

�Îé�'ê�ùÕ�Ib,V×(�,V ãúåÒá

t��Æ�ô�4æ�(�,V×Ib,V ãÒát�

�Æ�ô�äÜ�Æén0ât��ãÐ�Úýéêt�

�ãÒ�ØÁâå¿ýéêVt��ãÔ��

t��ãÐ�Ú�

%�¢���z�[�� 
ûóG��
åd½�� G�

Ï»�3�sÎ�
d÷3��
½�£�

�� ����IIIIbbbb,,,,VVVV××××IIIIbbbb,,,,VVVV    ÆÆÆÆ����éééé������������»»»»��������çççç

�Îé�'ê��¥éIb,VÇ�ßâÞüÚt���

	é],;�æ½�ë�t��ãÒ�ØÁâåÌ�ëV

t��ãÔ��

t��ãÐ�Ú�

n�Lo,*XR_o*Zf*,9S�n�ªçÇ

|�
EXo],9�6"P�

Vt��ãÐ�Ú�

D|��¥�ï���ðÿ�°�
¥��±�
��

�\Á��
%V¬ï:

�� ÝÝÝÝééééwwww����ÆÆÆÆ����éééétttt������������''''����éééé°°°°����

�¨ßæ�� âwÞÚelæ»Òá��*� ât��ãÍ

oÐ�Úýé
°È�wÞÚýé
�Q½Á½��»å

�'�ø'Æ�é¨³elãÔ��

������� VQ½Á3�'�éø'Æ�éý´
�Îé½�æê�Äê�æQ½Átg
,Úå¿�'�

ã�&oD,éÙ¨éçôæ���Q½Átg
ÿ�Æ

æâÈåÆÞÚ�'�ÇÙ÷Òá¿��ùÚ���±�

Æ�å�÷�éq,ÿ*,9S,ý=ù���

�Î��æ»Òáê���én0æ��M=^9�
�

Ã�½�ÆÓü3oÒÚn0o��M=^9�Ç�¿ý

é
elÆ��Ò�w�
¨³elãÔ��

z �	��V�»|,V��¾�% åä
=üë�

"È¿M=^9�
�Ã��

z Õ­,V
=üë�M=^9�
ë�Ô�

z �Ib,V×(�,V ½�¿ê�(�,V×I

b,V â³
�ë�ÊÐ¿M=^9�
�Ã��

�ûß�é�ã�Ø���Àéñ½Æ�å�Q½Á

tg
,ß�ãúåÒáé;¿n0�

¾7ª�âå¿ãÍoÐ�Ú�

9LUWXUDO� 7RXU� °ç¢���f<�� ÞsÕF�
P,

;"�¢¥D\3�S�
URXJKø'�°

¾7ª�ãÍoÐ�Ú�

V"3FÃIo^���3ßÈ�Htg����»

³d�0]6<'�£�

������� ±��elø'Æ�éý´
�±��ãÍoÐ�Ú�æß¿áê���� &oD,�æ

Ib,V��ãÒáû���'�Å�î���� Ib,V

ãÒá�',VéÐ�ãåÞá¿��Ç&oD,�æå

¿�'æM=^9�
�Ã�M=^9�Ç½�ÆÓü3

oÒÚo
çÃ�ýé
eá�w�
elãÒÚ�

¾7ª�ãÐ�åÆÞÚ�

J`#\Rf#�9'�*(0$&6���
C6";\6"

¾7ª�ãÐ�Ú�

L";^�Ao<�
�­�
�²

����� sÎ¿�Å�î(¤
�w(åÇ��­´ÒÚ\Î¿�æÅ¿áê�('5 	 


öÞÚ4�6"æ��Ç½��Äêûx�ãÒáÒÁ

ôÈ�Ç�elæwÞá¿Ú�ùÚ�Ib,V×Ib,

Væ»Ô�£�æýC#Ç½ÞÚ�ØéÚü�­´ÒÚ

¿�ê�Äêá0ÒÚ¿�ãï�ãå�ýéãåÞÚ�

�4+æ�O|¿�øî��%C#C\ßé¿�æß¿

á�PKêæ��\�ãé§»¿�
�Ô�

+�������PKêæ��\�ãéûL�

Kel�
�\� ãéûL�

�t���'�ãVt���'�éÍÎã¿ÁÞPÆ�

yÁé¿�
×�ã���é�Êê�&oD,�æå�

�å=�Çç��åÆÞÚÎãÇÚÃãA
�Ú�

�ÚÛÒ��Ib,V×(�,V 3é½�æÅ¿á�

À¥Ð�Ç�¥Ð�æ»Ô�¨]Ä��éÄâ½ÞÚ��

��Vâ½ÞÚ�Ô��
�&oD,�æÍB�æÞü

á¿åÆÞÚÚü�ÄêVt��ãÐ��ôÈýéÇ:

H�^;ât��ãÐ�áÒùÞÚ�Ç�Ê×��Ú�

�ùÚ�»�V
t��ãÒá,ß�'�ét�HæP

Òáý��ÔôÈâ½ÞÚ�

�Ð�æ�Q½Á½�âÈåÆÞÚ�'��Å�î�(

�,V×(�,V �Ib,V×Ib,V éD2f


,ß�'�æPÒáê�Ätgé+3H
�ô�åä�

�Étgé�»H
�ô�ôÈâ½ÞÚ�



�åÅ�yÁéÍoæÅ¿áê�ûx�ãÒá	 æ�

sÐ�á¿��æß¿áê�½�é»NãÒåÆÞÚÇ�

Ø��æ»Ô�¾7ª�HéÍoéÚüæê�½�æÅ

Ì�¬ïÙ¢æPÔ�Dp¿é�¿
�ô�ÎãÇ�Ð

æå��

�ûÇ��¾7ª�ãê�ûxén�Æ�ê��Î
å

�â½� ã¿Á��éè­Æ���Ã��Ú\�
�

üÚ�'�MÐ��æ�¿Çzü��Ú�

�$æ��'�Çt��æ¢�Ð���'âý�t��

DÕÇ$ý�å�'ê�¾7ª�ãÒáéÍo
�Ìá

¿��ÁæA
���ÚÛÒ�JORVVDU\ t½ã¿ÁðP

Æ�ê�Ù¨éÜ�
�ËÚüæ�t��å�êå�ô

Ê�ªÒå¿éÇ¸ùÒ¿�

�Ræ���Î
å�Ç�Æå�ÕÒý�°e½�é 

¾7�ãê¢�å¿�ã¿Áçôý½��

�»Né�µHÿ½��=Hý(&ÒÚ�×�ÆéÍo

n0Ç�Ðâ½��

��� QQQQßßßßééééssssÎÎÎÎ¿¿¿¿����ÆÆÆÆ����éééé((((¤¤¤¤
���ê¾7ª�æ»Ô�QßéRÃÇænàÈ�ý´

sÎ
�ÞÚ�

�Yûé�9 ,;òé½Î�ænàÊoõæ��»:

âê�$æÐë2�éÒ¿Çyßé�ôã¿Ã��

�YQé���Î
HænàÊoõæ��»:âê�½

��=HéO�Ç�yßé�ôã¿Ã��

�yßê��»:
µú'
Öæ���Î��é�ôé

�ÿæ��µúÚ¿�

��     oooobbbboooo<<<<ýýýý´́́́2222,,,,""""

��� ssssÎÎÎÎ»»»»::::
� obo<ý´2,"æ»Òáê�ª�ý´2,"é

Ýßáé�J`o4�ÄÜ��&¥ 
�é¥ Æ��

ÎÔ�Ùé$ýãå�� 
ý´Ô��ã¿Á�J`o

4âsÎ
�ÞÚ������æ@ôÚÇ:âª�eléý´�

´ûë2é�ç
�¿�ª�é¬ïæÅ¿áê�ÔFÕé

|ÔWILGIÕæ���ú�Ì
�Þá�&¥ °Ú��Ï

¨" ���
Øé¥ é obo<ãÒÚ�

��� ssssÎÎÎÎ¿¿¿¿����ÅÅÅÅ����îîîî((((¤¤¤¤
�PKêæ��O�é¿�
��æ�Ô�

+ ����� PKêæ��O�

º* -9 #+	V q»

4GECNN
�� ���� ���� ����

2TGEKUKQP
�� ���� ��� ����

�PKêæ���é(�;ãé§»âê�º* obo

<ãéûL¸ê�ÆÞÚÇ�$, 	Vÿq»â��Ð�Ú

 obo<ãéûL¸êÐÆÞÚ�Î�ê�4éÞßé

�±æ��ýéãA
���

n� Ë¼éª�elÔë2Ô�
�çÔ��ÕãÒ

á�§»¥ KÕéãÄ� obo<H�o^<Æ

�ý´
�ÞÚÚü�ÞsÄ¥æÎ��Çû�á¿

�¢�� obo<ãÒáý´Ð�ÿÔÆÞÚ�

n� Ë¼éª�elãÒáê�ÞsÄ¥Æ�<³±

�
ª¿á¾�´ÒÚ§»�3±Ïé�'�ý�Ê

=ù�á¿Ú�ùÚ�Ø��ª�elæ»ÒáB"

±�ë2æáë2Ô�
�çÒÚÚüæ�3±Ï�

Ç¬ïÐ�ÿÔ¿Ñ0Ç½ÞÚãA
���Î�Ç�

$,	VãéûL¸ÇÐÆÞÚÚÃÆýn�å¿�

�� ÎÎÎÎ����½½½½����2222,,,,""""

��� 2222,,,,""""éééé����ÿÿÿÿ
��Î�½�2," ê�q¿n»½�éG�°¥é+

ôøîÐ�Æ��°e°¥é°@]�ãÒá��äé�

Áå»Næ»Òá �äé�Áå»�æ�� �äé�

Áå2Þ
�ÞÚÆ 
�Ôª�
 � ßµãÒáý´Ô

�2,"â½��

��� ����JJJJ`̀̀̀oooo4444ÔÔÔÔÇÇÇÇ����ÕÕÕÕ
�i*�ê���æÅÌ� oãÒáÑªÒÿÔ¿�Á

å�°@Î�Å�î�Øéµ
ý´Ô��ã¿ÁÇ�â�

�%2,"æ��µûÎãæÒÚ�ØéðPÆ��ý´

Ô� � ßµéÐ�ê�ª�ý´2,"æÅ¿áý´ÒÚ

ª�æ¢oÒåÆÞÚ�

�Ðá�Ð��é¥ê�ÅÅùÆæ��� �å?�é�J


@ô�¥���� �å?��Qæß¿á@ô�¥���� �

å?�»NéGÞ�H°åäæß¿á@ô�¥���� °

¥DÕæß¿á@ô�¥�éà³�æ½Ì����

�ÎéÁÜ��»Næ»Òá�{
�Ã� ã¿ÁÎã


=çÔ�\õé�2Þ 
@ô�¥ã¿Ã�éê����

éúâ½�Ç�yÁê�*éNÐ
@ô� é�Áå�

T�Qÿ��*â½�Îã
�Ô é�Áå=ÿ�Qå

ä���æ½�Ð��ýéý�"Ê�2Þ æ=ü�ý´Ò

Ú�ùÚ�2Þé�»� ý�"Ê�2Þ æ=üÚ�

�åÅ�»��D2fæ��RàP%ý´
�ÁÚüæ�

2#�È&oD,
ÑªÒÚ�

��� ýýýý´́́́»»»»ÅÅÅÅ

����� NÐ
��%Ç�ænàÈ��� °@Î�ý´»N¥éý´�� ��

RàP%ý´��� °@Î�ý´»N@�éý´��� �»

N �»� é�ç��� ¿¿ÆÃ������ �52�Ì

ãÉ�ú�ã¿Á»Åâ°@Î�µéý´
�ÞÚ��

�â&»Åæß¿á�ÿÔ��

����� °@Î�ý´»N¥éý´
�ùÕ��J�ÿ¥�Å�î»NéH°
@ô�¥
°

ÊÚüæ�%PÄ¥Æ��$oé¥Ã+û
,ß¥�Å

�î$oé�
=û¥éú
�°@Î�ý´»N¥ãÒ

á�ý´Ô��

�¥Ã+ûæ»Ô�n0ãÒáê�2Þ
+ÔGVé]

,;
�q»âÞ�ÒÚ�+],;æê���Ô �°

Ó� åä�\õæê2Þ
+Ðå¿�ý=üÚ�

����� RàP%ý´
�ý´Ð�Ú°@Î�ý´»N¥Æ��ª�ý´éY �

ésÎâª¿ÚRàP%ý´7o^
öÞá� VD2

fQ64æ���RàP%
ý´Ô��



�ý´Ô�RàP%ê�@�nÄP%��íêîâ½

� é�ÁåÍo��,V� ×�é ×�,V� �

,V�æ��jÕC<�P%µæ��,VéC<�GV

�æ»Ô�jªC<åä�

����� °@Î�ý´»N@�éý´
�ý´Ð�ÚRàP%
ó�Ò�°@Î�ý´»N¥�

é�%¥éGVÅ�î�%¥
jªC<Òá¿�GV


ý´Ò�°@Î�ý´é»N@�ãÔ��

����� �»N �»� é�ç
�°@Î�ý´»N@�æß¿á�RàP%ý´¿�


0æ��»N �»� æß¿á�°eé@�ã�Ø�

Ù�'
�ã)�'æ��� Æ�� ænàÊ� Úü� jªC

<`é¨ý5áæ½�P%\L^
»ÞáRàÒá¿�

�Ô�Õ
�çÔ��

����� ¿¿ÆÃ���
� obo<{
ç�Òá�ÞüÚ&Ð�é�¿µÃ


�Á�

z ,V�{

�q»âÞ�ÒÚ�@��¿µÃ],;
ó�Ò�ª�

ÿ�¥
,V�æ�µÔ��ØéÙ��Ðæ�Óá�%

Våäý�µÔ��

�µ�

tg
�oÔ��È�tg�o

��âÈ�Îã�È����»H

z Äé��

�Äé]�
å�ôÊ¢oÐ�ÚýéæÔ�Úüæ�½

�ÆÓü3oÒÚûoéÁ�ùâ�C<��P%µ
c

ë�æÄæ��Ò�Äé»
�Ã��

����� �52�ÌãÉ�ú
�±�æ&Ð�é¥<É3ézé"È¿ýé
�5Ô��

ÚÛÒ�»N Çèéýéê°Ê�

��� ¿¿¿¿����ééééOOOO����
�PKêÞ�é\�ænàÊO�¿�ê���éb��

+�������PKêæ��\�ãé§»

d L �

��� ���
������ ��
������ ��
������

ý´ßßµ
�

O�¿�

�ÚÛÒ�O�»N%P�ê ��%P�O�¿�é�d 

ê�%Ð°@æ»�Ô�ýé��L ê�%Ð°@æñ

½»�ùÚê�w¢°@æ»�Ô�ýé��� ê�Ø

���
çgÔ��

��O�ãåÞÚ � ßµæß¿á�ÚÃé½�
�ÞÚ

ãÎ���Ïê���2Þ»NéGÞæPÔ�%@
ý´

ÒÚýé�������� »�æPÔ�%@
ý´ÒÚýé

�������� �åé�JæPÔ�%@
ý´ÒÚýé������

�� %��ÌF�¿������â½ÞÚ�

��� ����ôôôôãããã((((¤¤¤¤
�yÁé*,9SæÅ¿áê�%��Ì��æPÒáê�

»��D2fQ64æ��ò±å��ÒÆ�
åÆÞÚ

Úü�RàP%éý´V2ê��ÕÒý)÷é�Êýé

âêåÊ�¿�éV2
�Í�ÚÃãåÞá¿Ú�yß

é�ôãÒá�%��Ì��éV20�Ç<Í����

�ùÚ�°@Î�µéÐ�ãÒáÄÿ@�
äÎùâ¢

o�æ%@Ô�Ææß¿á�Ñªá�æ�ÓÚ�&Ð�

é�µHÿ±��
(&ÒÚn0é3oÇ:
ý���

ôâ½��>��@��

�ùÚ�°@Î�µæPÔ��ú�ÌÔ�Ð2O�Õý�

yßé�ôâ½��ý´ÒÚßßµé,ß�±�� 
�

ý´0é9 ,;ÿ�9 ,;ø'Æ�oõÔ��ÕÔ

�Îãý�]gÓ¿�ôâ½�ã(Ã��

�� ùùùùããããüüüü

�i*�ê�yÁ�ª�ý´2,"� obo<ý´2

,"�°@Î�½�2,"æó�ÒÚ�

�¾7ª�ý´2,"æÅ¿áê�9 ,;òé½Î�

ã¿ÁÞPã�çgé$vHÔVt��HÕã¿ÁQß

éÞPÆ��J`o4
�ÞÚ�

�°@Î�½�2,"éÁê�ôæPÔ��°æÅ¿á�

°@Ð�é�µH�±��ÿ�� ßµæ»Ô�±��é

�ÃÇÇ�Ð�ôâ½�ã°ÓÚÇ�Î��ê�¾7ª

�ý´2,"âé�ôã���æPjÔ��yßê�Ø

��é�ôæ��µúÚ¿�

óóóó((((¥¥¥¥����
>�@ ,WR��+���6DWR��0��DQG�1RJXFKL��1��17&,5�([SHULPHQWV�DW

0DWVXVKLWD��$G�KRF�DQG�&/,5�7DVN��,Q�WKLV�YROXPH�

>�@ 1RJXFKL��1���.DQQR��<���.XUDFKL��.���DQG ,QDED��0��1HZ

,QGLFHV� IRU� -DSDQHVH� 7H[W�� $� 1HZ�:RUG�EDVHG� ,QGH[� RI

1RQ�VHJPHQWHG� 7H[W� IRU� )DVW� )XOO�WH[W�VHDUFK� 6\VWHPV�

7UDQVDFWLRQV� RI� ,36� -DSDQ�� 9RO����� 1R��� �������� �����

�����

>�@ 3è�Ó1�ð°� ãÄ�¥�æÅÌ��ÐßéDGý

´� ±�£�G³°¥y��9RO�����1R����������

>�@ ð��Û°�;]�3è� ÿÞ:
ª¿Ú�Ð}<éDG

ý´ã¥ éDG½�� ±�£�G³�å�T�� ),���

���������

>�@ �� � ´ûë2±�ænàÊ±��ú�ÌéÚ��

/LEUDU\�DQG�,QIRUPDWLRQ�6FLHQFH��1R������������������

>�@ 1
� ±���U:^�Øé����J`o4�� �Ñ

 Z±�GæÅÌ��G�Ç: � ã��0*�o

7����������������

>�@ ×°ýÿ� ±�ë2éc�oæ��DÆµq{±�

½�� ±�£�G³�å�T��1/�������������

>�@ J
%â� ¥:ã�»�� íßÓ ±�������

>�@ "y�� »�°� û�é÷�G*]o-� ?� �������

>��@ ñðþãÄ�±�	 

KWWS���ZZZ�LLMQHW�RU�MS�HGU�-BLQGH[�KWPO

>��@ �� Ê
� �°��+ûÐ�é�'�»:��1/�����

���������


