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���� �� 
�����	��A �BCDEF ED �DGHDA IF JBF EDB

DCKHLJHMNOB POQDHB RJO PGO SFITOKO F DKC% UVA HISHBF �WA ED XOH �KQYIHSD EF ZJIHS[\HF EO

�HKHCHIQDA O


�	>�����	�� RJO FB BOK]HEFKOB \^LPHSFB _JIHSH\DHB EO �HKHCHIQD`�� OISFICKD_a

BO ]HISJPDEFB DF bOQH_O cOKDP EO dKO]HEeISHD �FSHDPA IF RJO SFJLOKf


�	>�����	�� D IOSOBBHEDEO EO DCJDPHgDMhF EFB KOQHBCKFB TJISHFIDHB ED BOK]HEFKD

\^LPHSD _JIHSH\DPA EHDICO ED D\FBOICDEFKHD SFISOEHED \OPF �IBCHCJCF iDSHFIDP EF �OQJKF

�FSHDP a �i��f


�	>�����	�� DB HITFK_DMNOB O EFSJ_OICFB SFIBCDICOB EFB DBBOICD_OICFB

TJISHFIDHB ED BOK]HEFKD O D BFPHSHCDMhF OISD_HIGDED \OPD �OSKOCDKHD ZJIHSH\DP EO

�EJSDMhFf


�	>�����	�� RJO SF_\OCO j �E_HIHBCKDMhF ZJIHSH\DP TFK_DPHgDK FB DCFB

DE_HIHBCKDCH]FB IOSOBBkKHFB j KOQJPDKHgDMhF TJISHFIDP ED BOK]HEFKD D\FBOICDEDf

��>��l�m

�-7@ !�@ �OSPDKDKA \DKD THIB EO KOQJPDKHgDMhF EFB DBBOICD_OICFB TJISHFIDHB O

DE_HIHBCKDCH]FBA D D\FBOICDEFKHD ED �OK]HEFKD d^LPHSD ZJIHSH\DP �KD% ����	���

��	�n �� >�	��	�A HIBSKHCD IF odp BFL Iq rst%uvU%uVvawVA FSJ\DICO EF SDKQF

\^LPHSF EO DJxHPHDK EO BOK]HMFB QOKDHBA _DCK[SJPD Iq vrUA ]HISJPDED DF bOQH_O cOKDP EO
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dKO]HEeISHD �FSHDPA SFITFK_O EFSJ_OICDMhF SF_\KFLDCyKHD OxHBCOICO IFB KOQHBCKFB

TJISHFIDHB O \KO]HEOISHkKHFB \OKCHIOICOB%

�-7@ ��@ �OCOK_HIDK DF �OCFK EO bOSJKBFB �J_DIFB ED dKOTOHCJKD ZJIHSH\DP EO

�HKHCHIQD`�� RJO \KFSOED j DCJDPHgDMhF SDEDBCKDP O TJISHFIDP ED BOK]HEFKDA SF_ DB

DIFCDMNOB SDL[]OHBA DKRJH]DIEFaBO FB EFSJ_OICFB SF_\KFLDCyKHFB IF KOB\OSCH]F EFBBHe

TJISHFIDP%

�-7@ z�@ � \DKCHK ED \JLPHSDMhF EOBCD dFKCDKHDA THSD_ SOBBDEFBA IF Y_LHCF ED

�E_HIHBCKDMhF ZJIHSH\DPA FB OTOHCFB EFB DCFB DE_HIHBCKDCH]FB HISF_\DC[]OHB SF_ D

SFIEHMhF TJISHFIDP ED BOK]HEFKD D\FBOICDEDA FLBOK]DED D POQHBPDMhF D\PHSk]OP%

�-7@ ��@ �BCD dFKCDKHD OICKD O_ ]HQFK ID EDCD EO BJD \JLPHSDMhFA \KFEJgHIEF BOJB OTOHCFB

ID TFK_D ED POQHBPDMhF ]HQOICO O EFB KOQHBCKFB DE_HIHBCKDCH]FB \OKCHIOICOB%

�-7@ ��@ bO]FQD_aBO DB EHB\FBHMNOB O_ SFICKkKHF%

��
�	��� �� �������� ��	�
���� �� 
�����	���
�A O_ ur EO {JIGF EO

|V|s%

����}��� >��n� �� ���l����

dKOTOHCF ZJIHSH\DP EO �HKHCHIQD`��
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� �������� ��	�
���� �� 
�����	��? �@ABCD CB �BEFB? GD H@D CB@

BAIFJHFKLM@ NMOBF@ PHM NEM QDGRMIM D BIAS TU? FGQF@D �V? CB WMF �IOXGFQB CD YHGFQZ[FD CM

�FIFAFGOB? M


�	=�����	�� PHM D@ @MI\FCDIM@ []JNFQD@ ^HGFQF[BF@ CM �FIFAFGOB_�� MGQDGAIB^`

@M \FGQHNBCD@ BD aMOF^M bMIBN CM cIM\FCdGQFB �DQFBN? GD PHM QDHJMIe


�	=�����	�� B GMQM@@FCBCM CM BAHBNFfBKgD CD@ IMOF@AID@ RHGQFDGBF@ CB @MI\FCDIB

[]JNFQB ^HGFQF[BN? CFBGAM CB B[D@MGABCDIFB QDGQMCFCB [MND �G@AFAHAD hBQFDGBN CD �MOHID

�DQFBN ` �h��e


�	=�����	�� B@ FGRDI^BKLM@ M CDQH^MGAD@ QDG@ABGAM@ CD@ B@@MGAB^MGAD@

RHGQFDGBF@ CB @MI\FCDIB M B @DNFQFABKgD MGQB^FGEBCB [MNB �MQIMABIFB YHGFQF[BN CM

�CHQBKgDe


�	=�����	�� PHM QD^[MAM i �C^FGF@AIBKgD YHGFQF[BN RDI^BNFfBI D@ BAD@

BC^FGF@AIBAF\D@ GMQM@@jIFD@ i IMOHNBIFfBKgD RHGQFDGBN CB @MI\FCDIB B[D@MGABCBe

��=��k�l

�,6$  �$ �MQNBIBI? [BIB RFG@ CM IMOHNBIFfBKgD CD@ B@@MGAB^MGAD@ RHGQFDGBF@ M

BC^FGF@AIBAF\D@? B B[D@MGABCDIFB CB �MI\FCDIB c]JNFQB YHGFQF[BN �IBS ��	�k����

=�	� ��= =�	��=? FG@QIFAB GD mcn @DJ Go pqpSrpTSUps`rp? DQH[BGAM CD QBIOD

[]JNFQD CM BHtFNFBI CM @MI\FKD@ OMIBF@? ^BAIZQHNB Go urv? \FGQHNBCB BD aMOF^M bMIBN CM
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cIM\FCdGQFB �DQFBN? QDGRDI^M CDQH^MGABKgD QD^[IDJBAwIFB MtF@AMGAM GD@ IMOF@AID@

RHGQFDGBF@ M [IM\FCMGQFjIFD@ [MIAFGMGAM@S

�,6$ ��$ �MAMI^FGBI BD �MADI CM aMQHI@D@ �H^BGD@ CB cIMRMFAHIB YHGFQF[BN CM

�FIFAFGOB_�� PHM [IDQMCB i BAHBNFfBKgD QBCB@AIBN M RHGQFDGBN CB @MI\FCDIB? QD^ B@

BGDABKLM@ QBJZ\MF@? BIPHF\BGCD`@M D@ CDQH^MGAD@ QD^[IDJBAwIFD@ GD IM@[MQAF\D CD@@Fd

RHGQFDGBNS

�,6$ x�$ � [BIAFI CB [HJNFQBKgD CM@AB cDIABIFB? RFQB^ QM@@BCD@? GD X^JFAD CB

�C^FGF@AIBKgD YHGFQF[BN? D@ MRMFAD@ CD@ BAD@ BC^FGF@AIBAF\D@ FGQD^[BAZ\MF@ QD^ B

QDGCFKgD RHGQFDGBN CB @MI\FCDIB B[D@MGABCB? DJ@MI\BCB B NMOF@NBKgD B[NFQj\MNS

�,6$ y�$ �@AB cDIABIFB MGAIB M^ \FODI GB CBAB CM @HB [HJNFQBKgD? [IDCHfFGCD @MH@ MRMFAD@

GB RDI^B CB NMOF@NBKgD \FOMGAM M CD@ IMOF@AID@ BC^FGF@AIBAF\D@ [MIAFGMGAM@S

�,6$ ��$ aM\DOB^`@M B@ CF@[D@FKLM@ M^ QDGAIjIFDS

��
�	��� �� �������� ��	�
���� �� 
�����	���
�? M^ zv CM {HGED CM

uUuqS

����|��� =��}� �� ���k����

cIMRMFAD YHGFQF[BN CM �FIFAFGOB_��
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� �������� ��	�
���� �� 
�����	��? �@ABCD CB �BEFB? GD H@D CB@

BAIFJHFKLM@ NMOBF@ PHM NEM QDGRMIM D BIAS TU? FGQF@D �V? CB WMF �IOXGFQB CD YHGFQZ[FD CM

�FIFAFGOB? M


�	<�����	�� PHM D@ @MI\FCDIM@ []JNFQD@ ^HGFQF[BF@ CM �FIFAFGOB_�� MGQDGAIB^`

@M \FGQHNBCD@ BD aMOF^M bMIBN CM cIM\FCdGQFB �DQFBN? GD PHM QDHJMIe


�	<�����	�� B GMQM@@FCBCM CM BAHBNFfBKgD CD@ IMOF@AID@ RHGQFDGBF@ CB @MI\FCDIB

[]JNFQB ^HGFQF[BN? CFBGAM CB B[D@MGABCDIFB QDGQMCFCB [MND �G@AFAHAD hBQFDGBN CD �MOHID

�DQFBN ` �h��e


�	<�����	�� B@ FGRDI^BKLM@ M CDQH^MGAD@ QDG@ABGAM@ CD@ B@@MGAB^MGAD@

RHGQFDGBF@ CB @MI\FCDIB M B @DNFQFABKgD MGQB^FGEBCB [MNB �MQIMABIFB YHGFQF[BN CM

�CHQBKgDe


�	<�����	�� PHM QD^[MAM i �C^FGF@AIBKgD YHGFQF[BN RDI^BNFfBI D@ BAD@

BC^FGF@AIBAF\D@ GMQM@@jIFD@ i IMOHNBIFfBKgD RHGQFDGBN CB @MI\FCDIB B[D@MGABCBe

��<��k�l

�+5>  �> �MQNBIBI? [BIB RFG@ CM IMOHNBIFfBKgD CD@ B@@MGAB^MGAD@ RHGQFDGBF@ M

BC^FGF@AIBAF\D@? B B[D@MGABCDIFB CB �MI\FCDIB c]JNFQB YHGFQF[BN �IBS �����

k�	��� ����< �� 
��k��#�? FG@QIFAB GD mcn @DJ Go pqrSsstSqTu`Tp?

DQH[BGAM CD QBIOD []JNFQD CM [IDRM@@DIB? ^BAIZQHNB Go urs? \FGQHNBCB BD aMOF^M bMIBN
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CM cIM\FCdGQFB �DQFBN? QDGRDI^M CDQH^MGABKgD QD^[IDJBAvIFB MwF@AMGAM GD@ IMOF@AID@

RHGQFDGBF@ M [IM\FCMGQFjIFD@ [MIAFGMGAM@S

�+5> ��> �MAMI^FGBI BD �MADI CM aMQHI@D@ �H^BGD@ CB cIMRMFAHIB YHGFQF[BN CM

�FIFAFGOB_�� PHM [IDQMCB i BAHBNFfBKgD QBCB@AIBN M RHGQFDGBN CB @MI\FCDIB? QD^ B@

BGDABKLM@ QBJZ\MF@? BIPHF\BGCD`@M D@ CDQH^MGAD@ QD^[IDJBAvIFD@ GD IM@[MQAF\D CD@@Fd

RHGQFDGBNS

�+5> x�> � [BIAFI CB [HJNFQBKgD CM@AB cDIABIFB? RFQB^ QM@@BCD@? GD X^JFAD CB

�C^FGF@AIBKgD YHGFQF[BN? D@ MRMFAD@ CD@ BAD@ BC^FGF@AIBAF\D@ FGQD^[BAZ\MF@ QD^ B

QDGCFKgD RHGQFDGBN CB @MI\FCDIB B[D@MGABCB? DJ@MI\BCB B NMOF@NBKgD B[NFQj\MNS

�+5> y�> �@AB cDIABIFB MGAIB M^ \FODI GB CBAB CM @HB [HJNFQBKgD? [IDCHfFGCD @MH@ MRMFAD@

GB RDI^B CB NMOF@NBKgD \FOMGAM M CD@ IMOF@AID@ BC^FGF@AIBAF\D@ [MIAFGMGAM@S

�+5> ��> aM\DOB^`@M B@ CF@[D@FKLM@ M^ QDGAIjIFDS

��
�	��� �� �������� ��	�
���� �� 
�����	���
�? M^ sz CM {HGED CM

pUp|S

����}��� <��~� �� ���k����

cIMRMFAD YHGFQF[BN CM �FIFAFGOB_��
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?@A BCDAEAFG? DH IJKL M@ NO M@ PCDQR M@ KSKJT

MUVWXY VZ[\Y ] ]^_Y\]`aZ b] bYcZdUc]`aZ bY

ecUb]bYV YVfZ^]\YV WY\_YcfYc_YV g hYbY

BecUfUW]^ bY @cVUcZ bZ BecUfiWUZ bY

jU\U_Uck]ljG Y bm Ze_\]V W\ZnUbocfU]VT

R Fh@p@AqR BCDAEAFG? M@ jAhAqADrGL @sqGMR MG jGQAGt uv wxv yz xw{x

{|}~�w~��zx �z�{~x �vu�z}~y{x �z�{ �z~ �}��u~�{ �wu~�~�{�t �{� x{�z} �wz { ���{}{ �wu~�~�{�

{�}v�vw z zw x{u�~vuv { xz�w~u|z �z~�

G\_T NHT �x|{ �z~ {�|z}{ { yzuv�~u{��v yz wu~y{yzx zx�v�{}zx �z}|zu�zu|zx � �zyz �wu~�~�{�

yz �ux~uv yv �wu~���~v yz �~}~|~u�{���t x~|w{y{x z� �v�wu~y{yzx �w~�v��v�{x y{ �vu{ }w}{�

�wu~�~�{�t uvx |z}�vx yvx {}|~�vx xz�w~u|zx�

G\_T KHT � �zu|}v �yw�{�~vu{� �u�{u|~� �}wuy~u{ �~{x y{ �}w�t �v�{�~�{yv u{ �v�wu~y{yz

�w~�v��v�{ �}~uy{yzt ���t  vu{ �w}{�t �wu~���~v yz �~}~|~u�{���t ��¡ ¢£¤£¥¦¥¥¥t �{xx{ {

yzuv�~u{}¦xz �zu|}v �yw�{�~vu{� �u�{u|~� �w~�v��v�{ �}wuy~u{ �~{x y{ �}w��

G\_T §HT � �x�v�{ �wu~�~�{� �{uvz� �vw�{t �v�{�~�{y{ u{ �v�wu~y{yz �w~�v��v�{ ¨~�{

�v�{t ���t  vu{ �w}{�t �wu~���~v yz �~}~|~u�{���t ��¡ ¢£¤£¥¦¥¥¥t �{xx{ { yzuv�~u{}¦xz

�x�v�{ �wu~�~�{� �w~�v��v�{ �{uvz� �vw�{�

G\_T ©HT � {�|z}{��v yz yzuv�~u{��v �}z�~x|{ uzx|{ �z~ �vxxw~ �~u{�~y{yz {y�~u~x|}{|~�{t

zyw�{�~vu{� z ~yzu|~|ª}~{t z� }{��v y{ �v�{�~�{��v y{x wu~y{yzx zx�v�{}zx z� �v�wu~y{yzx

�w~�v��v�{xt xz� ~���~�{} �}~{��vt z«|~u��vt |}{ux�v}�{��vt yzx�z��}{�zu|v vw {�|z}{��v y{

u{|w}z�{ ¬w}�y~�{ y{x wu~y{yzx zx�v�{}zx�
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G\_T ­HT � {�|z}{��v yz yzuv�~u{��v u�v �vy~�~�{ { �~u�w�{��v y{x wu~y{yzx zx�v�{}zx � �zyz

�wu~�~�{� yz �ux~uvt uz� {�|z}{ xw{ v}�{u~�{��v {y�~u~x|}{|~�{t �zy{�®�~�{t �wu�~vu{�t

�{|}~�vu~{� vw v}�{�zu|ª}~{�

F]\mk\]¯Z °cUfZT ¡z}�{uz�z� �}zxz}�{yvx vx {|vx {y�~u~x|}{|~�vxt }z�~x|}vx zx�v�{}zxt

±~x|®}~�vxt �z}|~�~�{yvxt �{|}��w�{xt �vu|}{|vxt �{y{x|}vxt yv�w�zu|vx �{|}~�vu~{~x z yz�{~x

z�z~|vx ¬w}�y~�vx �}vyw�~yvx xv� {x yzuv�~u{��zx {u|z}~v}zxt xz� �}z¬w��v y{ {|w{�~�{��v

�}v�}zxx~�{ yvx }z�~x|}vx z yv�w�zu|vx �w|w}vx�

G\_T JHT �{�z}ª {v ¡vyz} �«z�w|~�v �wu~�~�{�t �v} �z~v yvx ®}��vx �v��z|zu|zxt {yv|{} {x

�}v�~y²u�~{x {y�~u~x|}{|~�{x uz�zxxª}~{x � z«z�w��v yzx|{ �z~t ~u��wx~�z �w{u|v � {|w{�~�{��v

yz �{y{x|}vx v�~�~{~xt x~x|z�{x zyw�{�~vu{~xt yv�w�zu|vx ~u|z}uvxt �v�wu~�{��v ~ux|~|w�~vu{�t

~yzu|~�~�{��v �~xw{� z yz�{~x }z�~x|}vx �z}|~uzu|zx�

G\_T ³HT �x yzx�zx{x z�zu|w{��zu|z yz�v}}zu|zx y{ z«z�w��v yzx|{ �z~ �v}}z}�v � �vu|{ yz

yv|{��zx v}�{�zu|ª}~{x �}®�}~{xt �vux~�u{y{x uv v}�{�zu|v �~�zu|zt xw��z�zu|{y{x xz

uz�zxxª}~v�

G\_T IHT �x|{ �z~ zu|}{ z� �~�v} u{ y{|{ yz xw{ �w��~�{��v�

rGjAD@q@ MR Fh@p@AqR BCDAEAFG? M@ jAhAqADrGljGt ´µ yz ¬wu±v yz ¶¥¶·�

rA?B¸hAR sRC¹G M@ R?Aº@AhG

¡}z�z~|v �wu~�~�{� yz �~}~|~u�{���
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