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CEDGFIHGJ1KML4HGFON=PRQ1DGSTHVUXW
YZJ1UX[\L�]_^1Ka`;L4DbScP HGJ1L4]dUXW"e1LcNcFOKgf=[Af=]1e�NcUXKMKMUX]hWiDjf=N4HbF\UX]1ScP f=]1e
[if)HbL4D
UXWRDGf)HGF\UX]�f=[XLlk�m1DGLcSbSTF\UX]1Snf=]1eaW%^1]1N4HbF\UX]1ScPXFOS
fVN4Lc]_HTDjf=[_HbJ1LcKMLoFO]pSbNjJ1U�UX[_Kgf)HGJ1L4Kgf)HGF\N4Scq
r J1F\S'LcSbSGf#stf)HbHGLcKtm1HGS"HGU3m;UXF\]�HuUX^RH'Yvf<s�SuHbU�KMf)w�LvHbJ1LxSyHG^1eRszUXW>f)DGFIHGJ1KML4HbF\N{KMU=DGL{^1]1FIQ�Lce
f=]1e�K|U=DGLaNcUX]1NcL4m1Hb^�f=['HbJRDGUX^1}XJ�STs�STHGLcKMf)HGF\NpL4K|m�J�f=SbF\S�UXW'm�[if=NcL�~=f=[O^1L�STHbDG^1N4Hb^RDGLtFO]�HbJ1L
e1LcNcFOKgf=[�]_^1K�`>L4DESysRSTHGL4Kdq

r J1L�LcSbSbf<s�F\Sxe1FO~�F\e1LcedFO]_HbUtQ1~�L�STLcN4HGFOUX]1ScP�YZFOHbJ�H�Y{UMf)m1m>Lc]1e1F\N4LcS3f=]1e�ftSTL4HEUXWADGLc[if)HbLce
LlkRL4DGNcFOSbLcSEf=]1e�m1DGU=`�[\LcK|Scq

r J1L�Q1DGSTH�SbLcN4HGFOUX]�DGL4~�F\L4YZS�HGJ1L�`�f=STF\N�m1DGFO]1NcFOm�[OLcSdUXWae1LcN4F\Kgf=[3]1U=Hjf)HGFOUX]�q���H�m;UXFO]_HbS
UX^RHpHGJ1L|SbU=m�J1F\STHbF\N#f)HGL4eBSTHbDG^1N4Hb^RDGLMYVJ1FONjJ�^1]1e1LlDG[\FOLcSpHGJ1Lgf=Kgf=�4F\]1}dL4�|NcF\L4]1N4s.UXW{e1LcN4F\Kgf=[
]1U=Hjf)HGFOUX]�P{f=]1e�FIH|FO]_HbDbU�e1^1NcLcStHGJ1L�HGLlDGKMF\]1UX[OUX}=s�UXWt�)�\�=�����t�_�l���������>�=�����)�R�Vf=]1e��_���l���|�)�
�j���E�����;�l�����vW%U=D�HGJ1LM`�f=SbF\N�NcUX]1SyHGFOHG^1L4]_HGS�UX^RHzUXW{YVJ1FONjJ�e1LcN4F\Kgf=[�]/^1Ka`;LlDGS|f)DbLgW%U=DGKMLce�q
r U�Lc]�f)`�[\LEe1FOSbNc^1SbSTF\UX]gUXW>HGJ1LZSbF\�4LcSoUXW;e1L4NcF\Kgf=[�]_^1Ka`;L4DGS4P�FOH�F\]�HbDGU/e1^1NcLcSoHbJ1LVF\e1Lcf�UXWo�� G�_�l 
�¢¡��M�<�)�����¤£��_�ZUXW
e1LcN4F\Kgf=[�NcUXK|m>UX]1Lc]�HGSVf=]1e�]/^1Ka`;LlDGScq
r J1L�SbLcN4UX]1e?SbLcN4HGFOUX]�e1F\STNc^1SbSbLcSMHbJ1L�J1U<Y¥e1LcN4F\Kgf=[v]1U=Hjf)HGFOUX]�m>L4DGKMFIHGStLl�MNcFOLc]_HMf=[\}XU)¦

DGFIHGJ1KMS§W%U=D3HGJ1La`�f=SbF\NzU=m;LlDjf)HGF\UX]1S3UXW�f=e1e1FOHGFOUX]�f=]1e�K�^1[OHGFIm�[\FON#f)HGF\UX]�W%U=D3YZJ1UX[\L�]_^1K�`>L4DGScq
r J1LaKgf=F\]�HbJ1LcKMLaF\SZHGJ�f)HEHGJ1LaW%U=DGK¥UXWne1LcNcF\KMf=[
]_^1K�`>L4DGScP�f=SVSb^1KMS§UXW"HGJ1Lp~�L4DTsdSTm>LcNcFif=[
]_^1K�`>L4DGS�N#f=[\[OLce|e1LcN4F\Kgf=[1NcUXKtm;UX]1Lc]�HGScPXHGUX}XL4HbJ1L4D�YZFOHbJtHGJ1Lx¨V^1[OLcSoUXW CEDGFOHGJ1K|L4HGF\N)P\©ue1L4HGL4DT¦
KMFO]1LcS�HGJ1L3Kgf=F\]gUX^RHb[\F\]1L4SxUXW�HGJ1LEm1DGU/NcLce1^RDGL4SVW%U=Dxf=e1e1F\]1}tf=]1ehKz^1[IHGFOm�[IsRFO]1}1q r J1L3F\]�~�L4DGSTL
U=m;LlDjf)HGF\UX]1S4P�UXW�Sb^R`1HbDjf=NlHGF\UX]�f=]1e�e1FO~RFOSbF\UX]�P�f)DbL�e1FOSbNc^1SbSbL4e�FO]df)m1m>Lc]1e1F\NcL4Scq

ª LcN4HbF\UX]¬«�e1FOSbNc^1SbSTLcS�U=DGe1LlDGF\]1}1PZLcSTHGFOKgf)HGF\UX]­f=]1e¬f)m1m1DGU#k1FOKgf)HGF\UX]?UXW�]_^1K�`>L4DGScq¯® U=D
NcUXK|m�f)DbF\]1}E]_^1Ka`;L4DGS4P/fENlDG^1NcFif=[/F\e1L#f§FOS
HGJ�f)HnUXWA G�4�O�)����°=��m�[if=NcL�~)f=[\^1L=q r J1L�NcU=DTDGLcSTm>UX]1e1F\]1}
F\e1LcfdW%U=Dzf)m1m1DGU<kRF\Kgf)HbF\UX]�FOS� j�l�O�)�¤��°=�h�4 � G�) c±�²{U=HGJ�DGLc[\f)HGFO~�LMf=]1e�f)`�STUX[\^RHGLMLlDbDGU=DaN#f=]B`>L
NcUX]�HbDGUX[O[\Lce�F\]�HGL4DGK|SzUXWxe1LcNcFOKgf=[�Llk�m�f=]1SbF\UX]1S4qBC³w�L4s.NcUX]1NcL4m1H|F\S�´��i�)���¶µ{�j�)�����)�\�=���·±¸�¢H
F\S�m;UXFO]_HGL4eBUX^RH�HGJ�f)H�DGLc[\f)HGFO~�Ltf=NcNc^RDjf=Nls.UXW{f)m1m1DGU#k1FOKgf)HGFOUX]¹FOK|m1DGU<~�LcS�Djf)m�FOe1[Os¸YZFOHGJ�HbJ1L
]_^1K�`>L4D3UXW'SbF\}X]1FIQ�N#f=]�H3e1F\}XFOHbScqZ��H§FOSE^1Sb^�f=[\[Isd^1]RDGLcf=SbUX]�f)`�[\LaHGUgLlk�m;LcNlHEHGUMwR]1U<Yºf�»yDbL#f=[I¦
[\FOW%Lc¼�]_^1Ka`;L4Dd½�KMLcf=]1F\]1}¸HGJ1L�DGL4Sb^1[OHtUXWEf�KML#f=Sb^RDGL4KMLc]�H�¾aHbU¹KMU=DbL�HbJ�f=]�HGJRDGL4L�U=DtW%UX^RD
SbFO}X]1FOQ�N#f=]�Hne1F\}XFIHGScPXf=]1eaUXWiHbLc]aUX]1L�K�^1STH"STL4HbHG[OL�W%U=D#PXf=]1eaN#f=]a[OFO~�LuYVFIHGJ�P)K�^1NjJa[\LcSTScqn®>f=FO[\^RDGL
HGU�f)m1m1DbLcNcFif)HbLtHGJ1LM[OF\KMFIHGS3UXW{f=NcNc^RDGf=N4s�STLcLcKMS�HbU�`;L|UX]1L|UXWoHGJ1L|KMUXSTH�m;L4Db~)f=SbFI~�L|W%U=DGKMS
UXWAF\]1]_^1KML4Djf=N4s>¿'FOHxf)À;L4N4HGSvKgf=]�sMm;LcU=m�[OL§YVJ1Utf)DGL3W%U=DvHGJ1L3KMUXSTH�m�f)DbHxÁ/^1FOHGL§NcUXK|W%U=DbHjf)`�[\L
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í Å�Æ<ÇTÑuÑ�Ê,ËÌÇTÍy×�Í¤Ê,Õ�Æ�ÙlÍ�È¤ë%ÚcêlÇTÑ¤Å�Ù�Ú�ÞtÔoÊ,ËÌÅ�ÒÓá)ËÓÄ<Ö,×1Î�ÑuÅ�Æ<ÇZÏÜÎ�Ñ·ÔoÊ,ËÛÙ3ÏÜÎlÑoÙlÞ,Þ�ÒÌÚ,î�ÏÜÑ�Ù�ÕyÅ¤ÒÌÎlÚ�Í¢×�Î�ÑuÅ�Æ<ÇZÑ¤Ê�ËÓÇbÍ�Î�Ï
Í¤ÒÓî4Ú,Í�ÏÜÎ�ÑAÞ,ÇTÙlËÌÒÛÚ<îZØAÒÌÅ¤Æ3Ú,Çyî4ÙjÅ�ÒÓê4ÇuÚ#Ê)Ôuà=ÇTÑ¤Íy×,ÕTÙ�ÚEà=Ç�Þ,ÇTÞ�Ê,ÕyÇTÞVÏÜÑ¤Î4Ô�Å�Æ<ÇbÍ�Ç�Ú,ÒÛÚ<Ç'à)Ù�Í¤ÒÌÕ�Ñ¤Ê�ËÓÇbÍyã

ï



ð

YZFOHGJ¸]_^1K�`>L4DGScq ª N4F\Lc]�HGFOQ�Nz]1U=Hjf)HGFOUX]�P YZJ1F\NjJ�W%U�Nc^1SbL4S�f)HTHGLc]�HGF\UX]¸UX]�HGJ1LaSbFO�cL�UXWu]_^1Ka`;L4DbS
f=]1e�HGJ1L�f=NcNc^RDGf=N4s�HbUtYZJ1F\NjJ�HGJ1L4s�f)DGL3wR]1U<YZ]�P�FOSVe1FOSbNc^1SbSbL4e�F\]df=]df)m1m;Lc]1e1FÜk�q

r J1LtW%UX^RDbHbJ�SbLcNlHGF\UX]¹NcUXKa`�F\]1LcS3HGJ1LzF\e1L#f=S�WiDGUXKñSbLcNlHGF\UX]1Spòhf=]1e�«hFO].f�SbJ1U=DbH�e1F\SbNc^1S¢¦
SbFOUX].UXWvf=NcNc^RDjf=Nls.f=]1eBLcSyHGF\Kgf)HbF\UX]�F\]�f)DGFIHGJ1KML4HGFON�NcUXK|m�^RHjf)HGFOUX]�qM®�U�Nc^1SbFO]1}dUX].e1LcN4F\Kgf=[
NcUXK|m>UX]1Lc]�HGSxm>L4DGKMFIHGSZftJ1F\}XJ1[IshL4À;LcNlHGFO~�L3HbDGL#f)HbKMLc]�HVUXWAHGJ1F\SxF\SbST^1L=q

r J1L�[\f=STH{SbL4N4HGF\UX]hLlk�m�[\U=DGLcS{HGJ1L3NcUX]1]1L4N4HGF\UX]1SvUXWAe1LcNcFOKgf=[;]1U=Hjf)HGFOUX]MYVFIHGJhf=[\}XL4`1DGfRq'��HxF\S
Sb^1}X}XLcSyHGLce�HGJ�f)HAe1LcN4F\Kgf=[X]_^1Ka`;L4DGSAN#f=]�`;L'm1DGU=Q1Hjf)`�[Os§HbJ1UX^1}XJ_H�UXWRf=SV»ym;UX[IsR]1UXKMF\f=[\S;FO]tó<ô=¼1P
f=]1egHGJ1LVm�f)Djf=[O[\Lc[OSo`;LlH¢Y�LcLc]he1LcNcF\KMf=[ NcUXKtm�^RHjf)HGF\UX]�f=]1egN4UXK|m�^RHjf)HGFOUX]MYVFIHGJMm;UX[IsR]1UXKMF\f=[\S
f)DGLhF\[O[\^1STHbDGf)HGLce�qBõ¸U=DGLcU<~�L4D#PuHGJ1L�SyHbDG^1N4HG^RDGf=[x^1]1e1LlDGSTHjf=]1e1FO]1}�HGJ�f)H�Y{UX^1[\e�NcUXKMLgYZFOHGJöf
STHG^1eRsöUXW3f)DGFOHbJ1KML4HGFON�`�f=SbLce?UX]?e1L4NcF\Kgf=[xNcUXK|m>UX]1Lc]�HGSMSbJ1UX^1[Oe­m1DbUXKMU=HGL�N4UXKMW%U=DbH|YZFOHbJ
f=[\}XLl`1Djf=F\NpKMf=]1FOm�^1[if)HbF\UX]�qx® ^RDbHbJ1L4D§m�f)Djf=[\[OLc[\SZ`;L4H�Y{LcL4]¹e1LcN4F\Kgf=[�f)DGFOHbJ1KML4HGFONpf=]1e�f=[\}XL4`1DGf
f)DGL�LlkRm�[OU=DGLcedFO]�HGJ1L�f=NcNcUXK|m�f=]�sRFO]1}zm1DbU=`�[\LcKMS4q

r J1F\SzLcSbSGf#s�f=e1eRDbLcSbSbLcSMf=]�F\SbST^1L�YZJ1F\NjJ�HGJ1L�f=^RHGJ1U=DMJ1U=m>LcStYZF\[O[�`;L�UXWVF\]�HGL4DGLcSyH|HGU�f
`1DGU�f=e¸STm>LcN4HbDG^1KñUXWuKgf)HGJ1L4Kgf)HGF\N4SVLce1^1N#f)HbU=DGSt½¤f|HGL4DGK÷Y{L�^1SbL�F\]1Nc[O^1SbFO~�Lc[Is�P HGU�NcUXKtm1DGF\SbL
Kgf)HGJ1L4Kgf)HGF\N4SuHGLcf=N�J1LlDGSvUXW�f=[\[�[\L4~�Lc[OScP1f=SoY�Lc[\[>f=S�Lce1^1N#f)HGU=DbS�YVFIHGJMm1DGUXW%LcSbSTF\UX]�f=[;FO]_HGLlDGLcSTHvFO]
Kgf)HGJ1L4Kgf)HGF\N4Sj¾lqv�¢HVm1DGU=`�f)`�[OsdYZF\[O[�K|LcL4HEYZFOHGJdHbJ1LaSGf=KML�m1DGU=`�[OLcK¥YZJ1F\NjJ¸`;Lce1L4~�F\[OS§L4~�L4Dbs
HGL#f=NjJ1L4D|UXWZKMf)HGJ1LcKgf)HGFONcS�ø�~=f)DGF\f)HGF\UX]1S�FO]öSbU=m�J1FOSTHGF\Ncf)HGF\UX]�f=]1e�`�f=NGwR}=DbUX^1]1e�f=KMUX]1}�FOHGS
F\]�HGLc]1e1L4etf=^1e1FOLc]1NcL=q"��H
F\S"J1U=m>LcepHGJ�f)H"KMf=]_s3DGL#f=e1LlDGSnN#f=]�f)m1m1DGLcN4Fif)HGLoHbJ1L�`1DGU�f=eaKML4SbSGf=}XL=P
HGJ�f)H�m�[if=NcLo~)f=[\^1LoN#f=]aSbL4Db~�L�f=Snf=]pU=DG}�f=]1FO�cF\]1}§f=]1ea^1]1FOWisRFO]1}Em1DGF\]1NcFIm�[\L{f=NlDGUXSbSnfESb^RDTm1DGF\SbFO]1}
STm�f=]zUXW�HbJ1LxL4[\LcKML4]_Hjf)DTsh½¤f=]1e�`;L4s�UX]1e�ùú¾aKMf)HGJ1LcKgf)HGFONcS
N4^RDbDGF\N4^1[\^1Kdû/f=]1ezHbJ�f)H'F\]1e1FO~�F\e1^�f=[
DGL#f=e1LlDGS�YVFO[\[�`;LVm�f)HbF\Lc]�H�YZFOHGJMm�f)DbHbF\Nc^1[\f)D�m�f)DbHGSoYZJ1F\NjJgKgf#stSbLcLcK�L4FOHGJ1L4D�U,~�L4Dy¦nU=D{^1]1e1L4Dy¦
Lc[\f)`;U=Djf)HGL4e�P�w�L4L4m�F\]1}dFO]¹K|F\]1e¹HbJ�f)H�U=HbJ1L4D�DbL#f=e1L4DGS�Kgf<sdJ�f<~�L�HGJ1LzU=m1m;UXSbFIHGLz~�F\L4Y�q r J1L
L#f)DG[OF\L4DMSbLcN4HGFOUX]1S|HGLc]1e?HGU¹m1DGU,~�F\e1LdK|U=DGL�e1L4HGf=F\[\S4q¬ü�f)HGL4DgSTLcN4HGFOUX]1ScPxf=]1e5L4STm;LcN4Fif=[\[Is�HbJ1L
f)m1m;L4]1e1F\NcLcS4P;f)DGL3HGL4DGSTL4D#q
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� ^RDvNcUXKMKMUX]ge1LcN4F\Kgf=[ STsRSTHbLcK�F\SvfaJ1FO}XJ1[OsgSbU=m�J1FOSTHGFON#f)HGLce�KML4HbJ1U�e�W%U=D{YZDbFOHGFO]1}pYVJ1UX[OL

]_^1K�`>L4DGS�L4�MNcFOLc]�HG[Os�q���Hp^1SbLcS�UX]1[Os�ó<ô�SysRKa`;UX[OS|½�HGJ1L��)�\�)����´j¿zózHGU��RP�HGUX}XL4HbJ1L4D�YZFOHbJ.ô�¾lP
f)DbDjf=]1}XL4e�F\]�N#f)DGL4W%^1[\[Os�STHbDG^1NlHG^RDGLce¸}=DGUX^Rm�ScP HGUMLlk�m1DGLcSbS3f=]�s�YZJ1UX[\Lp]_^1Ka`;L4DcqZ®�^RDbHGJ1L4DcP>FOH
e1U�L4SaSbU�YVFIHGJBF\K|m1DbLcSbSbFI~�LgLcNcUX]1UXKas�q r U�L�kRm1DGLcSTS�HbJ1LMHGU=Hjf=[uJ/^1Kgf=]Bm>U=m�^1[if)HGFOUX]BUXWvHbJ1L
Y{U=DG[Oe�Y{UX^1[Oe�DGLcÁ/^1FODGL�UX]1[Os�f�HGLc]�¦·e1FO}XFOHZ]/^1Ka`>L4D#P�]1LcLce1FO]1}��y^1STH§fzW%L4Y SbLcNcUX]1e1SVHbUzYxDGFOHbL=q

r J1L�L4�|NcF\Lc]1NlsöUXWVHbJ1Lde1LcNcFOKgf=[{STsRSyHGLcK F\Stm>UXSbSbFI`�[\L�`>LcN#f=^1SbL�UXWVFOHGSzSTsRSyHGLcKgf)HGFON�^1STL
UXWvKgf)HGJ1LcKMf)HGF\N#f=['STHTDG^1N4HG^RDGL|ø�LcSbSTLc]_HbFif=[\[Is�PnFOH�Lc]1[OF\STHbS�f=[\}XL4`1Djf�FO]BSb^Rm1m;U=DbHzUXWvNcUX^1]�HGF\]1}1q



�
õ�f)wRFO]1}�HbJ1F\SgSTHbDb^1N4HG^RDGL�LlkRm�[OF\NcFIH�Kgf#s�J1Lc[Im¬HGU�Kgf)w�L�Kgf)HGJ1LcKgf)HbF\NcSMFO]1STHbDG^1NlHGF\UX]­KMU=DGL
L4À>LcN4HGFI~�L=P>`_sdF\]1NlDGL#f=SbFO]1}hN4UX]1NcL4m1HG^�f=["^1]1e1LlDGSTHjf=]1e1FO]1}�f=]1e¸NcUXK|m�^RHGf)HGF\UX]�f=[���LlkRFO`�F\[OFOH�s�qv�¢H
SbJ1UX^1[Oepm1DGUXKMU=HGL�]/^1KMLlDjf=N4s�`/s�Kgf)wRFO]1}VSTHG^1e1L4]_HGSnK|U=DGLoSbL4]1SbFOHGFI~�LoHGUEU=Dbe1L4DnUXWRKgf=}X]1FIHG^1e1L=P
f=]1e|HGU�HGJ1LVL4STHGF\KMf)HGF\UX]�N#f)m�f)`�FO[\FOHbF\LcSuUXW;e1LcNcFOKgf=[\S4q"�¢H�SbJ1UX^1[Oegf=[\SbU�`1DGF\]1}�UX^RH�HGJ1Lxm�f)Djf=[\[OLc[\S
`;LlH¢Y�LcLc]df)DbFOHGJ1KMLlHGF\N§f=]1ehf=[O}XL4`1DjfRP�HGJ_^1SxKgf)wRFO]1}af)DGFOHbJ1KML4HGFON§fpm1DGL4m�f)Djf)HGFOUX]�W%U=Dxf=[O}XL4`1DjfRP
Djf)HGJ1LlDZHGJ�f=]�HGJ1L�FOK|m;L4e1F\KMLc]�HvHGJ�f)HZFOHZ]1U,Y SbUXK|L4HGF\K|LcSvF\S���� ª ®{P��{J�q! #"¤q
�BL�YZF\[O[�N#f=[\[�f|YVJ1UX[OL�]_^1Ka`;L4D§L�kRm1DGLcSTSbLce�F\]de1LcN4F\Kgf=[AW%U=DGK f¸�/�j�l���|�=�A��£��%$��l #± r J1L

Q1DGSTHVHGJ1F\]1}|HbUM^1]1e1L4DGSTHGf=]1e�f)`>UX^RHEe1LcNcFOKgf=[A]1U=Hjf)HGF\UX]�F\SZHbJ�f)HVHGJ1Lpe1L4NcF\Kgf=[ALlk�m1DGLcSbSbFOUX]�UXW
f�]/^1Ka`;LlDVFOK|m�[\FONcFOHG[Ist`1DbL#f)wRSvHGJ1L�]/^1Ka`;LlDZ^Rm�F\]�HGUtfzSb^1K UXW�]/^1Ka`;LlDGSZUXW�fa~�L4Dbs�STm>LcNcFif=[
H�s�m>L=q r J_^1S

&('*)�+ ò�, &(' ôXôXô.- ) ôXô/- + ô/-?ò(0
r J1F\S�F\S�^1Sb^�f=[O[Os­N#f=[O[\Lceº�21l���)�>�_�G��¡#�) ��aq¯��H�F\S�KML4]_HGFOUX]1Lce5F\]5Kgf=]_s�STHjf)HGL¸STHjf=]1e�f)Dbe1S
e1U�N4^1KMLc]�HGScq r J1F\StLcSbSGf#söL�kRm�[\U=DbLcStYZJ�f)HtY�UX^1[\eö`>L�Lc]�Hjf=F\[OLce�FO]�Kgf)wRFO]1}¹FIH|N4Lc]_HTDjf=[xHbU
f)DGFIHGJ1KML4HGFON3F\]1STHbDb^1N4HGF\UX]�q
�BL§YZF\[\[�Ncf=[\[;HGJ1L3Sb^1KMKMf=]1e1SxFO]�HGJ1L�Llk�m�f=]1e1Lce�W%U=DGK UXW
fz]_^1Ka`;L4DxHGJ1Lg�/�j�l���|�=�
�j���43

�������l����´�UXWZHGJ1Lh]_^1K�`>L4D#q
5�f=NjJ�e1LcNcF\KMf=[�NcUXK|m>UX]1Lc]_HtF\Stf¸e1F\}XFOH�½�m>UXSbSbFI`�[Os�ô�¾�HGF\K|LcSzf
m;U<Y{L4DVUXWoó<ôR¿

&(' ôXôXô�, &46 ó<ôXôXô�, &76 ½¢ó<ô 6 ó<ô 6 ó<ô�¾8, &76 ó<ôX«90
) ôXô�, )%6 ó<ôXô�, )76 ½yó<ô 6 ó<ô�¾:, );6 ó<ô�ò(0

+ ô�, +46 ó<ô�, +76 ó<ôRó<0
ò�, ò 6 ó=, ò 6 ó<ôXô90

�BLgYZF\[\[oN#f=[\[�HGJ1Lgm>U,Y{LlDGStUXW�ó<ô��/�l�;�������>�)�¤�����1´c±ö½��¢]�HGJ1FOScP'Y{L�W%UX[\[\U<Y>�Ó².?:"�qú¾ r J_^1ScPof
e1LcNcFOKgf=[�NcUXK|m>UX]1Lc]�HEF\SZfte1FO}XFOHvHGFOKMLcSxfte1Lc]1UXK|F\]�f)HGFOUX]�q

�BLgYZF\[\[{Ncf=[\[�HGJ1LhLlkRm>UX]1Lc]�H|FO]_~�UX[I~�LceöFO]öf¸e1Lc]1UXKMFO]�f)HGF\UX]�HGJ1L��) b�_�l ��¢¡g�|�<�)������£��_�
UXWnHGJ1La^1]1FOHcq r J1LaU=Dbe1L4D�UXWnKgf=}X]1FOHG^1e1L�Kgf<sdf=[\SbUM`>Lae1LcSbN4DbFO`;L4e�f=SEHGJ1La]_^1Ka`;L4D3UXW'�cLlDGU
e1F\}XFIHGS§^1SbLce¸HGUgYxDGFOHGL�HGJ1L�e1Lc]1UXKMF\]�f)HbF\UX]�P>U=D3UX]1L�[OLcSbSEHGJ�f=]¸HGJ1LpHGU=Hjf=[�]/^1Ka`>L4D�UXWue1FO}XFOHGS
^1SbLce�q@²�s�HGJ1L�U=DGe1L4D�UXW§Kgf=}X]1FIHG^1e1L�UXW3f­½�]1UX]�¦��cL4DGU_¾ze1LcNcF\KMf=[ZNcUXKtm;UX]1Lc]�H#P{Y{LdKMLcf=]
HGJ1LzU=DGe1L4D�UXWoKgf=}X]1FIHG^1e1L�UXWoFOHbS�e1Lc]1UXK|F\]�f)HGFOUX]�qa®nF\]�f=[\[Is�P;HGJ1L|U=Dbe1L4D�UXW�Kgf=}X]1FOHb^1e1LtUXWof
e1LcNcFOKgf=[o]_^1Ka`;L4D�FOSae1L4Q�]1Lce�HGUd`;LMHbJ1LgU=DGe1L4DzUXW{Kgf=}X]1FOHb^1e1LMUXWvFOHGSa[\f)DG}XLcSTHh½�]1UX]�¦·�cL4DbU_¾
e1LcNcFOKgf=[�NcUXK|m>UX]1Lc]_Hcq r J/^1ScP & P )�+ òaJ�f=SVU=DGe1LlDEUXW"Kgf=}X]1FIHG^1e1L�«RP�HGJ1L�SGf=KML�f=SVFIHGSZ[\f)DG}XLcSTH
e1LcNcFOKgf=[>N4UXK|m;UX]1Lc]�H#P & PÛôXôXôRP�f=]1egHGJ1L ) ôXôRP/HGJ1L + ôaf=]1egHGJ1L�òpJ�f<~�L§U=DGe1LlDGS{UXW�Kgf=}X]1FOHG^1e1L
ò�P�ópf=]1e�ôRP�DbLcSTm;L4N4HGFO~�L4[Os�q

®�U=DpHGJ1F\S�LcSbSGf#s�P�»TU=DGe1L4D�UXWvKgf=}X]1FIHG^1e1Lc¼dDGL4m�[\f=NcLcSpHGJ1Lg^1ST^�f=[�]�f=KMF\]1}�UXW{m�[\f=NcLcScq@�.L
Yvf=]�H§HGUMDGL4m�[\f=NcLpHGJ1LaSTHGf=]1e�f)DGe�HGL4DGKMFO]1UX[\UX}=shF\]�~�UX[O~�F\]1}gSTm>LcNcFIQ�Npm�[if=NcLa]�f=KML4SVYVFIHGJdHGJ1FOS



A
U=DGe1L4Dy¦·UXW\¦·KMf=}X]1FOHG^1e1LuHGL4DGKMFO]1UX[\UX}=s§FO]�U=DGe1LlD
HGUx`;L�f)`�[\L�HbUZ`;LlHbHGL4D�e1F\SbN4^1SbS
HGJ1LuDGLc[if)HbF\UX]1SbJ1FIm
`;LlH¢Y�LcLc]öe1FIÀ;L4DbLc]_HtU=DGe1L4DbSzUXWxKgf=}X]1FIHG^1e1L=q���HzYZF\[O[oUXWiHGL4]�`;L�NcUX]�~�Lc]1FOLc]_H�HGU¹f)`1`1DGL4~�Fif)HGL
»TU=DGe1L4DVUXW
Kgf=}X]1FIHG^1e1Lc¼�HGUB�y^1SyH�»TKgf=}X]1FIHG^1e1Lc¼1q
C¯w�Llshm>UXF\]�HEf)`>UX^RHVHGJ1L�Llk�m�f=]1e1Lce�W%U=DGK³UXWnft]_^1Ka`;L4DVF\SvHGJ�f)HE]1UzH¢Y�UMe1LcNcFOKgf=[�NcUXKt¦

m;UX]1L4]_HGSoJ�f<~�LVHbJ1LVSGf=KMLxU=DGe1L4D�UXW;Kgf=}X]1FOHb^1e1L=q r J1FOSoNcUX]1e1FIHGF\UX]gFO]MW�f=N4HoN�J�f)DGf=N4HGL4DGFO�cLcSoHbJ1L
Llk�m�f=]1e1Lce¹W%U=DbKMSc¿vfMSb^1K UXWne1L4NcF\Kgf=[ANcUXK|m>UX]1Lc]�HGS§F\SVHbJ1LaLlkRm�f=]1e1Lce¸W%U=DGK¥UXW'fM]/^1Ka`;LlD
Llk1f=N4HG[OshYZJ1Lc]¹FIH§F\]�~�UX[O~�L4S§f)H§KMUXSTHVUX]1LaNcUXK|m>UX]1Lc]_HEUXW�f=]�s�}XFI~�Lc]�U=DGe1L4D3UXWnKgf=}X]1FIHG^1e1L=q
r J1L�]1UX]�¦·�4L4DGUMe1FO}XFOHGSxUXW�HGJ1L�e1LcNcFOKgf=[�LlkRm1DbLcSbSbFOUX]dUXW�HGJ1L�]/^1Ka`>L4D§f)DGL3HGJ1Lc]4�y^1STHVHGJ1L�e1F\})¦
FOHbSENcUXKMFO]1}|WiDGUXK¥HbJ1Lpe1LcNcFOKgf=[�N4UXK|m;UX]1Lc]�HGScP L#f=NjJ¸F\]�FOHbSVNcU=DbDbLcSTm;UX]1e1FO]1}gm�[if=NcL=qV²{LcSbF\e1L4S
HGJ1LcSTL=P'W%U=D�U=DGe1L4DGSaUXWvKgf=}X]1FIHG^1e1LMSbKgf=[O[\L4D�HGJ�f=]BHGJ1LgKgf=}X]1FIHG^1e1LMUXW{HGJ1Lg]_^1K�`>L4D#PnFOWvHbJ1L
e1LcNcFOKgf=[oN4UXK|m;UX]1Lc]�H�UXW{HGJ�f)H�Kgf=}X]1FIHG^1e1LMF\S�»T]1U=H�HGJ1L4DGLc¼1P'F�qÛL=qOPnF\Sa�cL4DbU1P'HbJ1Lc]�UX]1L�m�^RHbS
f¸�cL4DGU¹F\]�HGJ1L�N4U=DbDGLcSTm>UX]1e1F\]1}�m�[\f=NcL�UXWZHGJ1Lh]_^1K�`>L4D#PuHGU¹FO]1e1F\N#f)HbL�HbJ1L�f)`�SbL4]1NcL�UXWVf=]_s
K�^1[OHGFIm�[\L§UXWAHGJ�f)H{m;U<Y{L4DZUXWoó<ôRPRSTUtHGJ�f)HvHGJ1L3U=DGe1L4DbSZUXW�Kgf=}X]1FOHG^1e1L§N4U=DbDGLcSTm>UX]1e1F\]1}zHGUzHbJ1L
]1UX]�¦·�4L4DGUMe1FO}XFOHGSxN#f=]�`>L�DGLcf=edNcU=DbDGL4N4HG[Os�q r J1F\SZF\SvHGJ1L�m1DGFO]1NcFOm�[OL�UXW�m�[if=NcL3~=f=[O^1L=q r J_^1S

 �ò�,  XôC- ò�,  6 ó<ô/-?ò 6 ó<0
 Xô�ò�,  XôXô/- ò�,  6 ó<ôXôC-�ô 6 ó<ôC-?ò 6 ó<0

 XôXô�ò=ô�,� Xô ' ôXôXôC-�ò=ôD,� 6 ó<ô ' ôXôXôC-�ô 6 ó ' ôXôXô/-�ô 6 ó<ôXô/-�ò 6 ó<ô=-öô 6 ó<0
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r J1L�W�f=N4HxHGJ�f)Hxe1LcNcFOKgf=[�]_^1K�`>L4DGSZf)DGL�Sb^1KMSxJ�f=SVfam;L4DT~=f=SbFI~�L�FO]9��^1Lc]1NcLpUX]hHGJ1L�KML4HGJ�¦
U�e1SzW%U=DMN4UXK|m�^RHGF\]1}¸YZFOHGJ�HGJ1LcKdq��¢]öW�f=N4H#P�HGJ1Lhm1DbU�NcLce1^RDbLcSMW%U=DMNcf)DbDbsRFO]1}¹UX^RHzHGJ1L�W%UX^RD
f)DGFIHGJ1KML4HGFON�U=m;L4DGf)HGF\UX]1SgYZFOHGJ5e1LcNcFOKgf=[§]/^1Ka`>L4DGS�f)DGL¸[if)DG}XLc[Is?e1L4HGLlDGKMF\]1L4e¬`_s5HbJ1L�W�f=NlH
HGJ�f)Hz]_^1K�`>L4DGS|f)DGL�Sb^1KMSzUXWxHGJ1L4FODte1LcNcF\KMf=[�NcUXK|m>UX]1Lc]_HbScP�HGUX}XLlHGJ1L4DzYVFIHGJ�HbJ1L�¨Z^1[\LcSzUXW
CEDGFIHGJ1KML4HGFONt½�SbLcL�W%U�U=HG]1U=HGL)PRm�f=}XL|ó,¾lq

( 6"6"�%*,��� �o&

r J1L�`�f=SbF\N�SyHbDjf)HGLc}=s�W%U=D�f=e1e1FO]1}�H�Y{UBe1L4NcF\Kgf=[x]_^1K�`>L4DGSgFOS|HGU.`1DGL#f)wöL#f=NjJ­]/^1Ka`;LlD
½�Sb^1K|Kgf=]1e�¾�FO]_HbU�FOHGS�e1LcNcF\KMf=[�N4UXK|m;UX]1Lc]�HGScP�f=]1e�P3W%U=D�L#f=NjJ U=DGe1L4D�UXW�Kgf=}X]1FOHG^1e1L)P3HbU
f=e1eBHGJ1LgNcUXK|m>UX]1Lc]�HGSpUXW{HGJ�f)HaKgf=}X]1FIHG^1e1L=q r J1L4SbL�Sb^1KMSaf)DGLMHbJ1Lc]BDGLcNcUXKa`�F\]1L4e�FO]_HbU¸f
e1LcNcFOKgf=[�]/^1Ka`>L4D#q r J1Lpe1L4HGf=F\[\SxUXW
HGJ1FOSV[\f=STHVSyHGL4m�}XFI~�L�DGFOSbL�HbUtHGJ1L�KMU=DGL3Q�]1F\NGw�s�m�f)DbHGSZUXW
HGJ1L�f=e1e1FOHGFOUX]df=[\}XU=DbFOHGJ1Kdq
� ]1L|N#f=]J�y^1STHGF\Wis¸HGJ1FOS�m1DbU�NcLcSTS�UXWoe1L4NcUXK|m;UXSTF\]1}1P�f=e1e1F\]1}�N4UXK|m;UX]1Lc]�HGScP�f=]1e¹HbJ1Lc]�DGLl¦

NcUXKa`�F\]1FO]1}§`/s�KMLcf=]1SuUXW�HGJ1L{H�Y{U3KMUXSTHn`�f=SbFON{DG^1[\LcS'UXW f=e1e1FOHGFOUX]�¿
HGJ1L/�{UXKMK�^RHjf)HGFO~�L�¨V^1[OL
f=]1e�HGJ1L�C§SbSbU/NcFif)HbFO~�L�¨V^1[\L)q:�BL�DGLcN#f=[O[�HGJ1LcKdq

�a+
�LKp�>-B-���*<�1*,�M� �
N��"
��>&�r J1La~)f=[\^1L�UXW�fgSb^1K e1U�L4S�]1U=H�e1L4m>Lc]1e�UX]¸HGJ1LzU=DGe1L4D�UXW
HGJ1L�Sb^1KMKgf=]1e1Sc¿'W%U=DEf=]_s�H�Y{UtYZJ1UX[\L�]_^1K�`>L4DGScPPO�f=]1eRQ�P

OB-SQC,�Q8-SOP0

�a+
� ( !#!c�������1*,�T���UN��"
��>& �@J1Lc]�f=e1e1FO]1}�HbJRDGLcLp]_^1Ka`;L4DGS4P>HGJ1Lp~)f=[\^1LpUXW"HGJ1L�Sb^1K e1U�L4S
]1U=H�e1L4m;Lc]1e�UX]¹HGJ1LzYvf<s�HbJ1L|]_^1K�`>L4DGS�f)DGLzNcUXKa`�F\]1Lce.FO]_HbUhm�f=FIDbYVFOSbLzSb^1KMSc¿�KMU=DGLam1DGLl¦
NcFOSbLc[Os�P1W%U=DEf=]_s�HGJRDbLcL�YZJ1UX[\L�]/^1Ka`>L4DGSVO�PIQ�f=]1e�W�P

½XOB-YQc¾�-YWC,�OB-�½ZQ8-YW4¾[0

r J1LcSbLgDG^1[\L4S�f)DGL�L#f=STs.HGU;�y^1SyHGF\Wis�FO]�HbL4DGKMSpUXWxNcUXKMK|UX].KMU�e1L4[\SpUXWxf=e1e1FOHbF\UX]�q��¢WvY�L
KMU/e1Lc[vf=e1e1FOHGFOUX]ö`_s�PoSGf#s�PoNcUX]1Ncf)HGLc]�f)HGFOUX]�UXWE[\L4]1}=HGJ1S�½�SyHGF\NGwRFO]1}�`�f)DbS|Lc]1e�HGU¹Lc]1e�¾lPoHbJ1L
�{UXKMK�^RHjf)HGFO~�Lx¨V^1[OL3N#f=]g`;L3e1LcKMUX]1STHTDjf)HGLceg`_sgNcUXKa`�F\]1FO]1}p`�f)DGS{UXW�[OLc]1}=HGJ1S.OMf=]1e�QVFO]_HbU
f�`�f)DtUXWV[OLc]1}=HGJ\O7-]Q�Pof=]1eöHGJ1Lc]�DGU=Hjf)HGFO]1}�HGJ1L�`�f)D|f)DGUX^1]1e�FOHbStKMFOeRm;UXFO]_H�HGU�DGL4~�L4DGSTL
HGJ1L�U=DGe1L4DMUXWxHGJ1L�ST^1KMKgf=]1e1Scq�C§SbSbU/NcFif)HGFI~RFIH¢s.F\S|Ll~�Lc]�SbFOK|m�[\L4Dc¿�UX]1L^�y^1STH|Hjf)w�L4S|f¸`�f)D
NcUXK|m>UXSbLce�UXWnSb^R`1`�f)DbS�UXWn[OLc]1}=HGJ1S_O�P�Q�f=]1e`W�P�f=]1e�U=`�SbLlDb~�LcSEHGJ�f)H§FIHEN#f=]�`>L�HGJ1UX^1}XJ�H§UXW
f=Sp`;L4F\]1}�Kgf=e1LMUXWxSb^R`1`�f)DGSzUXWx[OLc]1}=HGJLO4-�QMf=]1eaW�P'U=D#P'LcÁ/^�f=[\[Os�L#f=SbFO[Os�PnUXWxSb^R`1`�f)DGS�UXW
[\L4]1}=HGJ1SVO�f=]1e�Q8-YW,qu��HZF\SZf=[\[�FO]�HGJ1L3m;UXF\]�HZUXW
~RFOL4Y�q
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Additon Rules Diagrams
Commutativity

Associativity

a b

(a + b)      +       c

c {{
a    +          (b + c)

a b

ab

a + b

b + a

C§[OHbJ1UX^1}XJdHGJ1L7�vUXK|Kz^RHGf)HGFO~�L�f=]1e¸C§SbSbU/NcFif)HGFI~�Lp¨V^1[OLcS3f)DGLp`�f=SbFONpm1DGF\]1N4FOm�[\L4S§UXW�f)DbFOHGJ�¦
KML4HbF\N=PXUX]1LvDjf)DGLc[Is�^1SbLcSuHGJ1LcK F\]tF\SbUX[\f)HGF\UX]�q"õ¸UXSTHum1Djf=N4HbF\N#f=[1Kgf=]1FIm�^1[if)HGFOUX]1SnN#f=[\[�W%U=DuKMU=DGL
U=DZ[\LcSbSxNcUXK|m�[OF\N#f)HbLce�N4UXK�`�FO]�f)HGF\UX]1SvUXWA`;U=HGJhHGJ1LD�{UXKMK�^RHjf)HGFI~�L§f=]1e�C§STSbU�NcF\f)HGFO~�L3¨Z^1[\LcScq
r J1L4DGLcW%U=DGL)P�FOH�F\S�f=eR~RFOSGf)`�[\LvHGU�e1F\SbN4^1SbS�Llk�m�[\F\N4FOHG[IspHGJ1LV[OUX}XF\N#f=[1N4UX]1SbLcÁ�^1L4]1NcLEUXW HbJ1LcSbLZDb^1[\LcScP
YZJ1F\NjJ¬FOSMHGJ�f)H#P{YZJ1Lc]@fB[OF\STHgUXW3]_^1Ka`;L4DGS�FOSMHGU.`;L�f=e1e1Lce�PZFOHge1U/LcSg]1U=H�Kgf)HbHGLlDMYVJ�f)H
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KMU=DGLxU=D�[OLcSbS�]�f)Hb^RDjf=[¤P�m;L4DbJ�f)m�Svf=WiHGL4D�e1FOSbNc^1SbSTF\UX]�qu®nFODGSTH�m1DGU=`�[\L4KMS�YZFOHGJ|]1UaN#f)DbDGFOLcSoNcUX^1[Oe
`;LVe1UX]1LVHGU�L4STHjf)`�[\FOSbJMHGJ1LV`�f=STF\NVm1DGFO]1NcFOm�[OL=P/HbJ1Lc]MHGJ1L4DGLVSbJ1UX^1[\eM`>LVNcUX]1SbFOe1L4Djf)HGFOUX]gUXW;YVJ�f)H
HGU�e1U�YVJ1L4].UX]1L|U=D�HGJ1L|U=HGJ1LlD�UXWoHbJ1L|e1F\}XFIH�ST^1KMS�FOS�}=DGLcf)HGL4D�HGJ�f=]�ó<ôRq r J1F\S�f)m1m1DGU�f=NjJ
SbJ1UX^1[OedLlkRHbLc]1edL#f=SbFO[OsgHGUt]/^1Ka`>L4DGSZYZFOHbJ�KMU=DGL3e1FO}XFOHGScq

�¢]�W�f=N4HcPAHGJ1L�`�f=SbFON|}=DGUX^Rm�FO]1}�m1DGFO]1NcFOm�[OLtUXW�e1L4NcF\Kgf=[n]1U=HGf)HGF\UX]�F\S�]1U=H�STUXKML4HGJ1FO]1}hHGJ�f)H
f=[\[�STHG^1e1L4]_HGS{Hjf)w�LZHGU�DGL#f=e1FO[Os�qn5u~�Lc]M`;LcW%U=DbL§}XLc]1L4Djf=[>H�Y{U)¦�e1F\}XFIH{f=e1e1FOHbF\UX]gF\SoNcUX]1SbF\e1LlDGLce�P1FOH
N#f=]a`;L�~)f=[\^�f)`�[OLoHGU§LcKtm�J�f=SbF\�cL�HbJ1L{}=DGUX^Rm�F\]1}§m1DGFO]1NcFOm�[OL{F\]�~�UX[O~�LceaFO]ze1L4NcF\Kgf=[/]1U=Hjf)HGFOUX]�`/s
^1SbFO]1}|HGJ1L�»TKMf)w�L�f�HGLc]1¼MFOe1L#fR��� ª ®{P�m�q\óq <�#"AF\]d[OL#f)DG]1FO]1}tHGJ1L�f=e1e1FOHGFOUX]dW�f=N4HGSxYVFIHGJdSb^1KMS
f)`;U<~�L|HGL4]�q�C§SpLlk�m�[if=FO]1Lce�F\]u�Óõ�f#"¤P8�vJ1FO]1LcSbLMHGLcf=N�J1LlDGSpHGJ1F\]Rw�UXW�HGJ1L�f=e1e1FOHbF\UX]BW�f=N4HGSpf=S
]1U=H�STF\K|m�[Is|f=Sof�[\FOSTHuHGU�`;LVKMLcKMU=DGFO�cLce�PX`�^RHvf=Sof�m�[if=NcLxHGU�`>Lc}XF\]|HbL#f=NjJ1F\]1}pHGJ1LZSTHbDG^1N4Hb^RDGL
UXWnHGJ1Lae1LcNcFOKgf=[
SysRSTHGL4KdP�f=]1e�HGJ1L4s�L4K|m�J�f=SbF\�4LpHGJ1Lpm1DGU�N4LcSbS3UXW'W%U=DGKMF\]1}MHbLc]¸UX]1LcS3F\]�HGUhf
ó<ô�YZJ1Lc]hfpSb^1K UXW�e1F\}XFIHGSoFOS�}=DGL#f)HbL4D�HGJ�f=]�ó<ôRP�f=]1ehUXW�e1L4NcUXK|m;UXSTF\]1}�fMó<ô�`�f=NGwMFO]_HGUaUX]1L4S
F\]hHGJ1L�N4U=DbDGLcSTm>UX]1e1F\]1}MST^R`1HbDjf=N4HGFOUX]�m1DGU=`�[OLcKMScq
v �"
%*,�M
n
����X�1*,��� �o&
r J1F\]RwRFO]1}�F\]�HGL4DGKMS{UXW�e1LcN4F\Kgf=[;N4UXK|m;UX]1Lc]�HGSxf=[\STUzSTJ1Lce1SZ[OF\}XJ�HxUX]hK�^1[IHGFOm�[OF\N#f)HGFOUX]�f=]1e

e1FO~�F\SbFOUX]�q m U<Y{L4~�L4DcP)HGJ1Loe1Ll~�Lc[\U=m�KML4]_H�DGLcÁ�^1FIDGLcSnfvQ1DGKML4D
}=Djf=STmaUXW/HGJ1L�DG^1[OLcS"UXW1f)DbFOHGJ1KMLlHGF\N
HGJ�f=]hYvf=SV]1LcL4e1Lce�W%U=D§f=e1e1FIHGF\UX]�qn�BL�`;Lc}XFO]�YZFOHGJ�fte1F\STNc^1SbSbFOUX]�UXW�HGJ1L�DGLc[\Ll~=f=]�HZDb^1[\LcScq

õ¸^1[OHGFIm�[\FON#f)HGF\UX]�SGf)HbF\STQ�LcS{HGJ1L��{UXKMK�^RHjf)HGFO~�LZ¨V^1[OL�f=]1ehHGJ1L3C§SbSbU/NcFif)HGFI~�L§¨V^1[OL=P#�y^1STHZf=S
f=e1e1FOHbF\UX]�e1U�LcS4PR`�^RHxHbJ1Lw�y^1SyHGFOQ�N#f)HbF\UX]hW%U=DxHbJ1LcSbL3DG^1[\LcSvFOSxK|U=DGLVY{U=Dbw>q8?�DGU=`�f)`�[IsMHGJ1L§`;LcSyH
f)m1m1DGU�f=NjJ�F\SxHGJRDGUX^1}XJ�HbJ1L�CEDbDjf#shõ¸U�e1Lc[�P�YZJ1F\NjJdFOSVF\]df=]_s�N#f=SbL�f=]dF\K|m>U=DbHjf=]�HxF\]�HGL4Dbm1DGL�¦
Hjf)HGFOUX]�UXW�K�^1[OHGFIm�[\F\Ncf)HGF\UX]�q r J1L�CEDbDGf<s�õ¸U�e1L4[�f=[OSbUzJ1Lc[Om�SxHGUtm1DGLlm�f)DGL�W%U=DZ^1]1e1L4DGSTHGf=]1e1F\]1}
f)DGL#fRq

�¢W>Y{LZKMU�e1Lc[�f3YVJ1UX[OLV]_^1Ka`;L4D�f=S�f�J1U=DbF\�cUX]�Hjf=[1DGU<Y¬UXW>SbUXKMLxSbU=DbH�UXW;U=`9�yLcN4H#P/SGf<szSbKMf=[\[
NcFIDGNc[\L4ScP HGJ1L4]dK�^1[OHGFIm�[\F\Ncf)HGF\UX]�F\]�~�UX[O~�LcSxDGL4m�[\FON#f)HGFO]1}|HGJ1L�DbU,Y¯f|NcLlDbHjf=F\]�]_^1Ka`;L4DVUXW"HGF\K|LcScq
r J/^1ScP�F\W
«tFOSZm�F\NlHG^RDGLce�f=S

x x x '
HGJ1Lc] )%6 «zN#f=]�`>L�DGL4m1DbLcSbLc]�HGLce

x x xoyy x x xoyy x x xoyy x x x 0



ï{z
®�U=D�HbJ1LtCEDbDGf<s¸õ¸U�e1L4[¤PAF\]1STHGLcf=e�UXW�f)DTDjf=]1}XF\]1}�f=[\["HGJ1Lz}=DGUX^Rm�S�f=[\UX]1}hHGJ1LtSbf=KML�[\F\]1L)P�Y�L
STHjf=NGw�HGJ1LcK³UX]1L�f)`;U<~�L�HGJ1L�U=HGJ1L4D#P1HGUtKgf)w�L�fzDGL4N4Hjf=]1}X^1[if)DEf)DbDjf#s�q

x x x
x x x
x x x
x x x

r J1F\SuF\S'HGJ1LZCEDTDjf<s�õ¸U/e1Lc[�W%U=D )o6 «R¿nW%UX^RDoJ1U=DGFO�cUX]�Hjf=[1DGU,YZSuUXW HGJRDGL4LZFIHGLcKMS'L#f=NjJ�P�SyHjf=NGw�Lce
~�L4DbHbF\N#f=[O[Oshf)`;U<~�L�L#f=NjJdU=HGJ1L4D#q
� SbFO]1}zHGJ1L�CEDbDjf#shõ¸U�e1Lc[�P1FOHZF\SvL#f=STs�HGU_�y^1STHGF\Wis�HGJ1L��{UXKMK�^RHjf)HGFO~�LV¨V^1[\L�W%U=DVK�^1[IHGFOm�[OFI¦

N#f)HGFOUX]�¿pUX]1L��y^1STHD��FIm�Saf=]g| 6U} f)DbDjf#s�U<~�L4DaFIHGSpe1Fif=}XUX]�f=[�P�HG^RDb]1F\]1}�FOH�F\]�HGU�f=] }a6 |
f)DbDjf#s;¿

x x x~x
x x x~x
x x x~x

C��y^1STHGFOQ�Ncf)HGF\UX].STF\KMFO[if)D�F\]¹STm�FODGFIH#P�f=[OHGJ1UX^1}XJ¹KMU=DGL�NcUXK|m�[OF\N#f)HGL4e�PAKMf<s�f=[OSbU�`>L|}XFO~�L4]
W%U=DEHGJ1LaC§STSbU�NcF\f)HGFO~�L�¨V^1[OL=qE²{^1F\[Oe1F\]1}MUX]dHbJ1LaCEDbDjf#s�õ¸U�e1L4[¤P>UX]1LpHbJ1F\]RwRSVUXW }H6 ½X| 6@� ¾
f=S{fpDGLcNlHjf=]1}X^1[if)Dv«�¦�e1F\KML4]1SbF\UX]�f=[>f)DbDjf#sMUXW } [if#s�L4DGS{UXW;m�[\f=]�f)Dxf)DbDjf#sRS�UXW�STF\�cL_| 64� q � ]1L
N#f=]BHGJ1Lc]�DGLl¦�Sb[\FONcLgHGJ1F\S�f)DTDjf<s¹`/s�m�[if=]1LcSam;LlDbm;Lc]1e1FONc^1[if)D�HGUdHbJ1L�DbU,YZSaUXWv[\Lc]1}=HGJ � P'f=]1e
LlkRJ1FO`�FOHxHGJ1L�SGf=KML�f)DbDjf#s�f=SVf=]�f=SbSbLcKa`�[if=}XL�UXW � [\f<s�L4DbSZUXW }U6 |ñm�[if=]�f)DVf)DbDjf#sRS4q r J/^1S

}�6 ½X| 6o� ¾8,º½ }�6 |d¾ 6�� 0
�BLhe�U�]1U=HMf)HbHbLcK|m1H�HGJ1LhF\[\[O^1STHbDjf)HbF\UX]�J1L4DGL=q m U,Y�L4~�L4D#P�STHG^1e1Lc]�HGSMKMFO}XJ_H�Y{L4[\[�`;L4]1L4Q1H
WiDGUXK³STHG^1eRs�F\]1}|FIHxN#f)DGLcW%^1[O[Os�q
� ]1NcL�STHG^1e1Lc]�HGS�Q1DGKM[Os¹`;Lc[OF\L4~�LMHbJ1L@�{UXKMK�^RHjf)HGFI~�Lt¨Z^1[\Lhf=]1e�HGJ1L�C§SbSbU�N4Fif)HGFI~�LM¨V^1[OL

W%U=DzK�^1[OHGFIm�[\F\Ncf)HGF\UX]�P
HbJ1LhSbf=KMLg[\UX}XFON�f=Sa^1SbLceöFO]�HbJ1LgN#f=SbLhUXWZf=e1e1FIHGF\UX]�SbJ1U<YVSaHGJ�f)HaHbJ1L
C§]�s@�¬J1F\NjJR��f<s�¨V^1[OLaJ1UX[\e1S§f=[OSbUgW%U=D§K�^1[OHbFOm�[\FON#f)HGFOUX]�q��yW"HbJ1F\SVYvf=SV]1U=H§e1F\SbN4^1SbSbLce¸~�L4Dbs
Llk�m�[\F\N4FOHG[Is�YZJ1Lc]�e1L4~�Lc[\U=m�FO]1}hf=e1e1FOHGFOUX]�P;FOH§K|F\}XJ�HE`;LpY{L4[\[
HGUgN4UX]1SbF\e1L4D�Llk1f=K|m�[\L4SEUXW'J1U,Y
HGJ1LpH�Y{UMDG^1[OLcS§NcUXKa`�F\]1L�HGUgN4DGL#f)HbLaKMU=DGLpLlk�HGLc]1SbFI~�L�DGL#f)DTDjf=]1}XLcKMLc]�HGScq m L4DGLaF\SVUX]1L=q r J1L
LcÁ/^�f=[\FOH�s

½ZO 6 Q4¾ 6 ½XW 6�� ¾:,º½ZO 6 W4¾ 6 ½ZQ 6R� ¾
Kgf#sg`;Lw�y^1STHGFIQ�Lced`/shHGJ1L�STHGL4m�S

½XO 6 Qc¾ 6 ½ZW 6R� ¾8,�O 6 ½ZQ 6 ½ZW 6@� ¾b¾8,]O 6 ½b½XQ 6 Wc¾ 6R� ¾
,�O 6 ½T½ZW 6 Qc¾ 6�� ¾:,�O 6 ½ZQ 6 ½ZW 6R� ¾b¾8,º½ZO 6 W4¾ 6 ½ZQ 6�� ¾[0

m L4DGLpHbJ1L�Q1DGSTH3LcÁ/^�f)HGF\UX]�^1STLcSEHGJ1LaC§SbSbU/NcFif)HbFO~�Lp¨Z^1[\LpHGU|DbL4m�[if=NcLh½XO 6 Q4¾ 6 ½ZW 6`� ¾xYZFOHbJ
O 6 ½ZQ 6 ½XW 6`� ¾b¾lq=�§U=HbL�HGJ�f)HEHGJ1L�m1DGU�e1^1N4H3SyHbDG^1N4HG^RDbLzUXW:W 6`� FOSV`;LcFO]1}�F\}X]1U=DGLce�û�W 6`�
F\S�`;L4F\]1}�HbDbL#f)HGLce�STF\K|m�[Is�f=SMf¹]_^1Ka`;L4Dcq r J1L�SbLcNcUX]1e?L4Á�^�f)HGFOUX]ö^1SbLcSzHGJ1L�C§STSbU�NcF\f)HGFO~�L



ïlï

¨V^1[OL3W%U=D=Q 6 ½ZW 6�� ¾lq r J1L3HGJ1FIDGe�LcÁ�^�f)HGFOUX]�^1STLcSxHbJ1L��{UXKMK�^RHjf)HGFI~�LV¨Z^1[\L3W%U=D/Q 6 W�q r J1L
W%UX^RDbHGJ�f=]1e�Q�WiHGJ�LcÁ�^�f)HbF\UX]1S{DGL4~�L4DbSbL�HbJ1L�SyHGL4m�SxUXW�HGJ1L§Q1DGSTHxH�Y{UzLcÁ�^�f)HGFOUX]1ScPRYZFOHGJoQ§f=]1e@W
F\]�HGL4DbN�J�f=]1}XL4e�q

�¢WnHGJ1LpDGL#f=e1L4D3HGJ1FO]RwRSEHGJ�f)HVHGJ1Lzf)`;U<~�LpHbDjf=]1SbW%U=DGKMf)HGF\UX]1S§f=K|UX^1]_HEHbU�f�[OU=H§UXWnY{U=DbwdHbU
�y^1STHGFOWisdfzSbF\Ktm�[\L3Llk1NjJ�f=]1}XL�UXW"W�f=N4HGU=DGS4P�S*�)J1L�Y{UX^1[Oe�`;L�DGF\}XJ�H#ûR`�^RHZHGJ1L�}XL4]1L4Djf=[ASTsRKa`;UX[OF\N
W%U=DGK�^1[if)HbF\UX]�}XFO~�L4]¸f)`;U<~�LaKgf<s�Kgf)w�L�HbJ1LaF\e1Lc]�HGFOH�s�STLcLcK HGU/UMHbDjf=]1STm�f)DGL4]_H#q��{UX]1SbFOe1L4D�f
]_^1KML4DGFON#f=[�Llk�f=K|m�[OL=¿

ò )76`+ j�,º½�« 6  �¾ 6 ½ &46  �¾:,º½¤« 6R& ¾ 6 ½Z 6  �¾:, ò�ó 6 j ) 0

r J1L�LcÁ/^�f=[\FOH�s�UXWAHGJ1L�Q1DGSyH§f=]1e�[\f=STHxm1DGU�e1^1N4HbSVKgf#s�]1U=HZ`>L�FOKMKMLce1F\f)HGLc[Os|U=`/~�F\UX^1SvHGUMf=[O[¤q

�¢]�f=e1e1FIHGF\UX]�HGUaHGJ1L3C§]�sJ�@J1FON�J���f#s�¨V^1[\L)P�K�^1[IHGF\e1FO}XFOH{K�^1[OHbFOm�[\FON#f)HGFOUX]gKgf)w�LcS{J1L#f#~�s
^1SbL�UXWEHGJ1L@��FOSTHbDGFI`�^RHGFO~�L�¨V^1[OL=P{YVJ1FON�J­FOStHGJ1LdUX]1LdDb^1[\LdUXW3f)DGFIHGJ1KML4HbF\NhF\]�~�UX[O~RFO]1}�`;U=HbJ
f=e1e1FOHbF\UX]�f=]1e�K�^1[OHGFIm�[\F\Ncf)HGF\UX]�qBõ¸U=DGLhm1DGLcNcFOSbLc[Os�P�FOH�HGLc[O[\Sz^1S|J1U<Y HGU�K�^1[IHGFOm�[IsBSb^1KMSzUXW
]_^1K�`>L4DGScq r J1L�STHjf=]1e�f)DGe�W%U=DGK�^1[if)HGFOUX]�FOSc¿

G ��!4*<����7n�A*,�T���RN��"
��>& ® U=DVf=]_s�YZJ1UX[\L�]/^1Ka`>L4DGSVO�PIQ�f=]1e@W�P1HGJ1L�LcÁ�^�f)HGFOUX]

O 6 ½XQ8-YWc¾8,�O 6 Q8-SO 6 W

J1UX[\e1S4q
r J1L_��FOSTHbDGFI`�^RHGFO~�L§¨Z^1[\L§Kgf#s|`>L3f=[\SbU=�y^1STHbFOQ�Lceh^1SbF\]1}aHGJ1L3CEDbDGf<s|õ�U/e1Lc[¤q r J1L§m�F\N4HG^RDbL

F\SZf=SxW%UX[\[\U<YZSc¿

� � � � � �
� � � � � � « 6 ½�ò/- ) ¾8,�« 6 j
� � � � � �

O O(Q yy O(W O 6 ½ZQn-YWc¾:,�O 6 Q8-YO 6 W
Q W
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Distributive Rule Diagram

a ab ac

b c{
b+c

ÿX^1STH{f=S'HGJ1LV�vUXKMK�^RHjf)HbFO~�Lvf=]1eMC§SbSTU�NcF\f)HGFO~�Lx¨V^1[OLcS�NcUXKa`�F\]1LxKgf=]�s�HGF\KML4S'HbU�m1DGU/e1^1NcL
HGJ1Lxm1Djf=N4HGFON#f=[ C§]�s4�@J1FONjJc��f<st¨V^1[OL=P/HbJ1L=�3F\STHTDGFO`�^RHGFI~�LZ¨Z^1[\L§f=[OSbU�J�f=Sof�KMU=DGLvm1Djf=N4HbF\N#f=[
W%U=DGKdPRYZJ1F\NjJ�Y�L�YZF\[\[�e1L4SbF\}X]�f)HGLM½�Djf)HGJ1LlDZm1DGUXSbf=F\N#f=[O[Os�¾{f=SvHGJ1L

2V��*<�R�
6
�R6 G ��!4*<����7"��*,�T���\N��"
��>& �¢W/�÷f=]1eS� f)DGL�Sb^1KMS�UXWxSbL4~�L4DGf=[{]/^1Ka`;LlDGScP�HbJ1Lc]
HGJ1Lhm1DGU�e1^1N4Hc�B� Kgf#sB`;L�N4UXK|m�^RHGLceö`_s�Kz^1[IHGFOm�[IsRFO]1}¹L#f=NjJ�ST^1KMKgf=]1eöUXWV� `/s�L#f=NjJ
Sb^1KMKMf=]1e�UXW��aP�f=]1edf=e1e1F\]1}gf=[O[;HGJ1L�DGL4Sb^1[OHGFO]1}tm1DGU/e1^1N4HGScq
®�U=DVLlk1f=K|m�[\L)P1F\W���,]O_-YQ3f=]1eR��,�W8- � -Y��P1HGJ1L4]

�B� , ½ZOB-SQ4¾c½ZW8- � -Y�,¾\, O(W8-YO � -YO(�

-BQ�W:-YQ � -YQ��<0

½ m L4DbL=P�f=]1edF\]hYVJ�f)HZW%UX[\[OU,YZScP1Y{L�^1STL�HGJ1L�STHjf=]1e�f)DGe�NcUX]_~�L4]_HGFOUX]dHGUzF\]1e1F\Ncf)HGL�K�^1[OHbFOm�[\FON#f�¦
HGFOUX]�SbFOK|m�[Osg`_sD�y^�kRHjf)m>UXSbFOHGFOUX]�PRYVFIHGJ�]1U|U=m;L4Djf)HbF\UX]hSbF\}X]�YxDGFIHbHGLc]�LlkRm�[OF\NcFIHG[Os�qú¾

r J1L=5uk�HGLc]1e1LceJ�3FOSTHbDGFI`�^RHGFO~�Lx¨V^1[OLEN#f=]|`>LVm�F\N4Hb^RDGLceg^1SbFO]1}af)DbDjf#sRSof=[\KMUXSTH�f=S�L#f=SbF\[Istf=S
HGJ1L�`�f=SbF\N3~�L4DGSbFOUX]�¿

O O�W yy O � yy O(�
Q Q[W yy Q � yy Q[�

W � �
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Extended Distributive Rule Diagram

a ac ad ae

b bc bd be

c d e
r J1LcSbLVDG^1[OLcScP_m�[\^1S�UXW;N4UX^RDGSbLVHGJ1LVC§]_s4�¬J1F\NjJJ��f<st¨V^1[OLVW%U=Dvf=e1e1FIHGF\UX]�P�m1DGU<~RFOe1LVLlkRNcLc[I¦

[\L4]_H
}X^1F\e�f=]1NcL�W%U=D
K�^1[OHGFIm�[OsRFO]1}Ze1L4NcF\Kgf=[�]_^1Ka`;L4DGS�HGUX}XL4HGJ1L4Dcq ª F\]1N4L�L#f=NjJae1LcNcFOKgf=[�]/^1Ka`;LlD
F\S{HGJ1L3Sb^1K UXWAFOHGSve1LcN4F\Kgf=[;N4UXK|m;UX]1Lc]�HGScPRHbJ1L�5'kRHGL4]1e1Lce@�3F\SyHbDGFO`�^RHbFO~�L§¨V^1[OL�HbLc[\[OS{^1SxHGJ�f)H
HGJ1L�m1DGU�e1^1NlHMUXWZH�Y{U�e1LcNcFOKgf=[{]_^1K�`>L4DGStKgf<sB`>L�W%UX^1]1e�`/s�K�^1[OHGFIm�[Os�F\]1}¸L#f=NjJöe1LcN4F\Kgf=[
NcUXK|m>UX]1Lc]�H�UXW�UX]1LtW�f=NlHGU=D3`/s¸L#f=NjJ.e1L4NcF\Kgf=[
NcUXK|m;UX]1L4]_H�UXW�HbJ1LtU=HGJ1LlD#PAf=]1e¹HGJ1Lc]¹Sb^1Kt¦
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r J/^1StWiDGUXK HGJ1L�f)DTDjf<s�UXWxm1DGU�e1^1NlHGS|UXWZe1LcNcF\KMf=[{NcUXK|m;UX]1L4]_HGS4PoY{LhN#f=]�m1DGU/e1^1NcL�HbJ1L
STHjf=]1e�f)Dbe¹KMLlHGJ1U�e�W%U=D3NcUXKtm�^RHGF\]1}gm1DGU/e1^1N4HGScP�FO]�L4FOHGJ1L4D3U=Dbe1L4D#P;`_s�Sb^1KMKMFO]1}MQ1DGSTH�f=[OUX]1}
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437  21 = 7+70+1100+8000=9277+
�BL�DGLcKgf)DTwdHGJ�f)H�HGJ1Lzm1DbU�NcLcSTS�UXW�Sb^1KMKMFO]1}�f=[OUX]1}hHbJ1Lte1F\f=}XUX]�f=[\S�F\]��3f)m�F\L4D��ÌS�²{UX]1LcS�F\S
m�f)Djf=[O[\Lc[�HGUzSbJ1F\WiHbF\]1}|HGJ1L3m�f)DbHGF\f=[�m1DGU�e1^1N4HbSZHGUzHGJ1L�[OLcWiHEFO]�HGJ1L�STHjf=]1e�f)DbedKML4HGJ1U/e�q

r J1LVf)`>U,~�Lxe1F\SbN4^1SbSbF\UX]|J�f=SuHbDbF\LcezHGU�KMf)w�LvHbJ1LZN#f=STLxHGJ�f)HuHGJ1FO]RwRF\]1}�Llk�m�[\F\N4FOHG[IsaF\]zHGL4DGKMS
UXW'e1LcNcFOKgf=[
NcUXKtm;UX]1Lc]�HGSEsRFOLc[\e1SZ`;Lc]1L4Q1HbS�W%U=D3e1Ll~�Lc[\U=m�FO]1}h^1]1e1LlDGSTHjf=]1e1FO]1}�UXWuf)DGFIHGJ1KML4HGFON=q
r J1F\SEf)m1m1DbU�f=N�J�FOSVLlk�HGLc]1e1LcedHbUMSb^R`1HbDjf=NlHGF\UX]�f=]1e�e1FO~RFOSbF\UX]�F\]dCEm1m>Lc]1e1F\NcL4Spóaf=]1e¸ò�q��.L
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`;L�m1DGLcNcFOSbLaf)`;UX^RHZHGJ1Laf=NcN4^RDjf=N4shHGU|YZJ1F\NjJdHGJ1Lp]_^1Ka`;L4D§FOSZw�]1U,YZ]�qv²�s�HGJ1FOSVNcUX]�~�Lc]�HGF\UX]�P
ò(0ú« 6 ó<ô ) Y{UX^1[\etKML#f=]1SuSbUXKMLx]/^1Ka`;LlDowR]1U<YZ]tHGU�`;LZ`>L4H�Y{LcLc]gòXò�P + ôXô�f=]1e�ò=«RP + ôXôRPXYZJ1F\[\L
ò�qú«Xô 6 ó<ô ) KML#f=]1S�SbUXKMLa]_^1Ka`;L4D�wR]1U<YV]�HGU�`;L�`;L4H�Y{LcL4]�òXòk� + ô�f=]1eBò=«Xô + ôRq��¬FOHGJ¸HGJ1FOS
^1]1e1L4DGSyHjf=]1e1F\]1}1P�SbN4F\Lc]�HGFOQ�Na]1U=HGf)HGF\UX]d^1STLcS§LlkRm>UX]1Lc]�HGS3f=]1e�HGJ1LpF\e1LcfMUXWnSbF\}X]1FIQ�N#f=]_H3e1FO}XFOHGS
HGUzLlkRm1DbLcSbSxF\]�f�~�L4DTsge1FODGL4N4HZY{f<sgHGJ1L§w�L4shf=Sym;LcN4HbSZUXW�fzK|L#f=Sb^RDGLceh]_^1K�`>L4D#q r J1L�²d�B5 r
HGLc[O[\S3^1S�HbJ1LtKgf�kRF\K�^1K÷DbLc[if)HGFI~�L�L4DbDGU=D�m;UXSbSTFO`�[\LzF\]�fh]_^1Ka`;L4D�YVFIHGJ¹fh}XFI~�Lc]�]_^1Ka`;L4D�UXW
SbFO}X]1FOQ�N#f=]�Hxe1F\}XFOHbScq'C DbL4Q�]1LcKMLc]�HZUXW
²d�B5 r HGLc[\[OS�HGJ1L3Kgf�k1FOK�^1K m>UXSbSbFO`�[OL�DbLc[if)HGFI~�LEL4DbDbU=D
F\]�ft]_^1Ka`;L4DZYVFIHGJ�}XFI~�Lc]�SbFO}X]1FOQ�N#f=]�HEe1FO}XFOHGS4q ª L4L�HGJ1L�5uk1LlDGNcF\STLcSVW%U=DVftSTHGf)HGLcKMLc]�HZUXW�HGJ1FOS
SbJ�f)Dbm>L4DVDbLcSb^1[OHcq
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r J1F\]RwRFO]1}EF\]�HGL4DGKMS�UXW�DGLc[\f)HGFO~�Lum�[if=NcL�~=f=[O^1L�f=[\STUVm1DGU<~RF\e1L4S"L4�MN4F\Lc]�H"Yvf#sRS"UXW�LcSTHGFOKgf)HGF\]1}
Sb^1KMSVf=]1e�m1DGU/e1^1N4HGScqw�BL�YVFO[\[Af#~�UXF\e�L�k�f=N4HZe1L4Hjf=FO[\SVJ1LlDGL=P HbUtw�LcL4m�HGJ1Lpe1F\STNc^1SbSbFOUX]�SbJ1U=DbH#P



ð<ï

`�^RHaHGJ1LMm1DGFO]1NcFOm�[OL�F\SpNc[OL#f)D#¿�YVJ1L4]�LcSyHGF\Kgf)HbF\]1}1P"W%U/Nc^1SaUX]BHGJ1Lg[if)DG}XL4STH�e1LcNcFOKgf=[�N4UXK|m;U)¦
]1Lc]�HGScq_�¬FOHGJ¸UX^RD3^1]1e1L4DGSyHjf=]1e1F\]1}hUXW'J1U,Y�e1LcNcF\KMf=[
NcUXK|m>UX]1Lc]�HGS§Lc]�HGL4D�F\]�HGU�f)DGFIHGJ1KML4HGFON=P
Y{LpNcf=]�e1LcSbN4DGFI`;LpYZJ�f)HEHGUMe1UMHbUM}XL4H3f=]�LcSyHGF\Kgf)HbL�YZFOHGJ�e1L4SbFODGL4e¹f=N4Nc^RDjf=N4s�W%U=D3f|Sb^1K U=D
m1DGU/e1^1N4H#qB®�U=D|f¸Sb^1KdPuSbFOK|m�[Os.DbL4Hjf=F\]�HGJ1LhSb^1KMS�UXWZHbJ1Lh[\f)DG}XLcSTHze1LcN4F\Kgf=[{NcUXKtm;UX]1Lc]�HGScq
r J1L�HbJRDGLcL�[if)DG}XL4STH�NcUXK|m;UX]1L4]_HGS§UXW'HGJ1L�[if)Db}XL4D3Sb^1KMKgf=]1e�P�f=]1e¸HGJ1L�NcUXK|m>UX]1Lc]�HGS§UXWuHbJ1L
SGf=KMLzKgf=}X]1FIHG^1e1LcS�W%U=D�HGJ1L|U=HGJ1LlDpSb^1KMKMf=]1e�P�YZF\[\['}XFI~�L|f=]�f)m1m1DGU#k1FOKgf)HGFOUX]�HGUhHGJ1LMSb^1K
YZFOHGJhDGLc[if)HbFO~�L3L4DbDGU=DVSbKgf=[O[;Lc]1UX^1}XJ�W%U=DZKMUXSTHvm�^RDbm;UXSTLcScq�®�U=DxLlk�f=K|m�[OL=P

 X« ' ò )<) - +(' òk�X«�Ö� X« ' ò=ôXô.- +(' ò=ôXô�Ö� < '*) ôXô90

m L4DGL§HGJ1L3Llk1f=N4HvSb^1K FOS/ < RP + « & PRSbU�HGJ1L§DGLc[if)HbFO~�L§L4DbDbU=DZFOS�× É*É ËtØ Ê ³[Ù É*É Ë Úi¦*¦ ×É*É ËtØ Ê ³ , © Ê ³É*É ËtØ Ê ³4Û ©Ü ¦*¦ q

®�U=DpK�^1[OHGFIm�[\FON#f)HGF\UX]�PAY{LMDGLcNcf=[\['HGJ�f)H�f�m1DGU/e1^1N4H�UXW{e1LcNcFOKgf=[o]_^1Ka`;L4DGSaFOS�HGJ1LMST^1K UXW
f=[\[�HGJ1LEm1DGU/e1^1N4HGScP1UXWAf=]�sgNcUXK|m>UX]1Lc]_HvUXW�UX]1L§W�f=N4HbU=D{HGF\KML4S{f=]_sMNcUXK|m;UX]1L4]_HvUXW�HGJ1L§U=HGJ1LlD
W�f=N4HGU=Dcq � W'HGJ1LcSbL�Sb^1KMKMf=]1e1ScP HGJ1L�[\f)DG}XLcSTH§YZF\[O[�`;LpHbJ1Lpm1DGU�e1^1N4H�UXWnHGJ1L�[if)Db}XLcSTH§e1LcN4F\Kgf=[
NcUXK|m>UX]1Lc]�HGSdUXWaL#f=NjJ W�f=N4HGU=D#q r J1L.]1LlkRHd[if)DG}XLcSyHdYVFO[\[§`;L.HbJ1L�H�Y{U�HGL4DGK|S�}XU=HbHGL4]@`/s
Hjf)w�F\]1}�HGJ1L�m1DGU/e1^1N4HEUXWAHGJ1L�STLcNcUX]1ed[\f)DG}XLcSTHZNcUXK|m>UX]1Lc]_HZUXW"UX]1L�W�f=N4HGU=D#P1YZFOHGJhHGJ1L�[\f)DG}XLcSTH
NcUXK|m>UX]1Lc]�H3UXW'HbJ1LaU=HGJ1L4D#q r J_^1ScP�F\]�HGJ1Lpm1DGU/e1^1N4H ) « &�6 ò�óXP�HGJ1La[if)Db}XLcSTH3NcUX]�HbDGFI`�^RHGF\UX]¸F\S
HGJ1L� RPúôXôXô4, ) ôXô 6 ò=ôRq r J1L§H¢Y�Uz]1L�kRHv[if)Db}XLcSTHvSb^1KMKMf=]1e1Svf)DGL3«Xô 6 ò=ô7,�jXôXôaf=]1e ) ôXô 6 ó
, ) ôXôRq

r J1Lxe1F\f=}=Djf=K SbJ1U<YZS'HbJ1Lx[OU�N#f)HbF\UX]�UXW�HbJ1LcSbL{HGL4DGK|SnF\]�HGJ1Lxf)DbDjf#saUXW�HbJ1LC�3f)m�FOL4D��ÌS'²vUX]1L4S
f=[\}XU=DbFOHGJ1Kdq r J1L|[\f)DG}XLcSTH�HGL4DbK FOS�[\f)`;Lc[OLce�YZFOHGJ�f¹óXP�HGJ1L|]1Llk�H�H�Y{UhYVFIHGJBò)Scq r J1Lt]1LlkRH
[if)Db}XLcSTHMHGLlDGKMScP�HGJRDbLcLdF\]?]_^1Ka`;L4DcPZf)DbL�[if)`;L4[\Lce�YZFOHGJ�«=ScP{HGJ1Ld]1Llk�H�½�W%UX^RD�¾zHbL4DGKMS|YZFOHbJ
) Scq r J1L�m�f)HbHGL4DG]�SbJ1UX^1[Oe¹`;LzL4~�F\e1Lc]�H#q r J1LtST^1K UXWuHGJ1L�[if)DG}XL4STH�SbFIk¸HGLlDGKMSEYZF\[\[n}XFI~�L�f=]
LcSTHbF\Kgf)HGL3Sb^R�|NcF\L4]_HG[Isdf=N4Nc^RDjf)HGL�W%U=DVKgf=]�sgm�^RDbm>UXSbLcScq



ð�ð

1 2

3

2

3

3

�¬J1Lc]�KMU=DbL§f=NcNc^RDjf=NlsgF\Sv]1LcLce1L4e�P faSTHTDjf=F\}XJ�HGW%U=DbYvf)DbehN4UX]_HGFO]/^�f)HbF\UX]hUXW�HbJ1L�f)`>U,~�LEm1DbU�NcLl¦
e1^RDGLVm1DbLcSbN4DGFI`;LcS�HbJ1LV]1Llk�HoHGL4DbKMS�HGU�f=e1e�q r J1LE^Rm�STJ1U=H{F\Sof�KML4HGJ1U/etHGU�}XL4H{fg½�DGLc[if)HbFO~�Lc[Is�¾
~�L4Dbs�f=NcN4^RDjf)HGLpf)m1m1DbU<kRF\Kgf)HGFOUX]gHGUMfzKz^1[IHGF\e1FO}XFOHvK�^1[OHbFOm�[\FON#f)HGFOUX]�YZFOHbJ�W�f=FODb[Osh[\FIHbHG[\L§Y{U=DTw;q
�vf<~�L#f)Hc¿'`>LcN#f=^1SbL�UXW�HGJ1L3DGUX[O[\U<~�L4Dvm�J1Lc]1UXKMLc]1UX]�½�SbLcL�CEm1m;Lc]1e1FÜk�ó,¾�PRY{L�Ncf=]1]1U=HV}X^�f)DT¦

f=]�HGLcLpHGJ�f)H§HGJ1L�f)m1m1DbU<kRF\Kgf)HGL�f=]1STY{L4DbS3Y�LzN4UXK|m�^RHGL�`_sdHGJ1L�f)`>U,~�LaKMLlHGJ1U�e1SEYZF\[O[
f=}=DGL4L
F\].f=]_s e1LcNcFOKgf=[nm�[if=NcLcS�YVFIHGJ�HGJ1LzHbDG^1LMf=]1SyY{L4D#q m U<Y{L4~�L4D#PAY{LMN#f=]�SbJ1U,Y HGJ�f)H�HGJ1L4s¹e1U
f)m1m1DGU#k1FOKgf)HGL�Y{L4[\[
HGJ1LaHbDb^1L�f=]1STY{L4D#P�FO]¸HbJ1LzSTLc]1SbL�HGJ�f)H§HGJ1L4sdm1DbU�e1^1NcLzfgSbKgf=[O[�DGLc[\f)HGFO~�L
L4DbDbU=D#q � Sb^�f=[\[Is�P_FO]gf�SbL4]1SbLVHGJ�f)HoN#f=]|`;LVKgf=e1Lxm1DbLcNcF\STL=P�HGJ1L4szYZF\[\[1J�f#~�LVHGJ1LZSGf=KMLZ[\L#f=e1FO]1}
e1LcNcFOKgf=[�NcUXK|m>UX]1Lc]�HGSEf=SvHGJ1L�L�k�f=N4HVf=]1STY{L4Dcq
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�3F\SbN4^1SbSbF\]1}hf)DGFIHGJ1KML4HbF\N�F\]dHGL4DbKMSEUXWne1LcNcFOKgf=[ANcUXK|m;UX]1L4]_HGSVSbJ1UX^1[\e¸J1Lc[Im�m1DbL4m�f)DGLaSTHG^�¦
e1Lc]�HGSvW%U=DZf=[\}XL4`1DjfpFO]�SbL4~�L4Djf=[;Y{f<s�Scq � ]1L§Yvf#sgF\S�HbJ�f)H{FOH{Y{UX^1[Oe�N4DGL#f)HGL3FO]1N4DGL#f=SbL4e�f#Yvf)DGLl¦
]1LcSbS�UXW�f=]1e W�f=NcFO[\FIH¢s5YZFOHGJ@HbJ1LB¨V^1[\L4S�UXWaCEDGFOHGJ1K|L4HGF\N)PEYVJ1FON�J f)DGL.f=[\SbUöHbJ1L.DG^1[\LcS�W%U=D
Kgf=]1FIm�^1[if)HGFO]1}¹f=[O}XL4`1Djf=FONgLlkRm1DGL4SbSbF\UX]1S4q­½�C§]1e�LcSbSbLc]�HGF\f=[\[Os�P'HGJ1L4s�f)DbL�HbJ1LhUX]1[Is DG^1[OLcScPuSbU
HGJ1L4s�m1DGU,~�F\e1LzfgDGLcKgf)Dbw)f)`�[Os�NcUXK|m�f=N4H3ST^1KMKgf)Dbs�UXWuYZJ�f)H3NcUX]1STHbFOHG^RHGL4S�[OLc}XFOHGFOKgf)HGL�f=[\}XLl¦
`1Djf=FON�Kgf=]1FIm�^1[if)HGFOUX]�q ¾aC§[\SbU1P1HGJ1L�¨V^1[\L4SZHGJ1LcK|SbLc[O~�L4SEf)DGL�KMUXSTHxSb^1NcNcFO]1N4HG[Is�Llk�m1DGLcSbSTLced~RF\f
STs�K�`>UX[\FON�LcÁ/^�f)HGF\UX]1S4P�SbU.HGJ1L4s�Y{UX^1[Oe�}XFO~�L�STHG^1e1Lc]�HGSgLlk�m;UXSb^RDGL�HGU¹HGJ1L�F\e1L#f=StUXW§[\FOHbL4Djf=[
STs�K�`>UX[\FOSbK f=]1e�~=f)DbFif)`�[\L4Scq|�¢]�HGJ1LcSTL|Yvf#sRScPAHGJ1F\S�f)m1m1DGU�f=NjJBSbJ1UX^1[\e�m1DbUXKMU=HGLzF\]1N4DGLcf=SbLce



ðl�
NcUX]RQ�e1Lc]1N4L�f=]1e�W�f=NcFO[\FOH�s�YZFOHGJ�f=[\}XL4`1DGf=F\N�Kgf=]1FOm�^1[\f)HGF\UX]�q

C§]1U=HGJ1L4D'Yvf#s�F\]zYVJ1FONjJtY{U=Dbw�F\]1}3YVFIHGJze1LcNcF\KMf=[RNcUXK|m>UX]1Lc]_HbSuY{UX^1[Oezm1DbL4m�f)DGLVSyHG^1e1Lc]�HGS
W%U=Dxf=[\}XLl`1DjfpF\ScP�FOH�Y{UX^1[OeM`1DGF\]1}�UX^RH{HGJ1LVe1LcL4m�f=]�f=[\UX}=sz`;L4H�Y{LcL4]�e1LcN4F\Kgf=[>f)DGFOHGJ1K|L4HGF\NVf=]1e
f=[\}XLl`1DjfRq�C§SpY{LMDGLcKMf)Dbw�Lce�f)HaHGJ1LgUX^RHGSbLlH#P'e1LcNcF\KMf=[o]1U=Hjf)HGFOUX]BLlkRm�[OUXFOHGSpf=[\}XL4`1Djf�FO]�HbJ1L
SbL4DT~RF\N4L§UXW�f)DbFOHGJ1KMLlHGF\N=qn�3LcN4F\Kgf=[ ]/^1Ka`;LlDGSvN#f=]g`;L§^1SbLcW%^1[O[OsgHGJ1UX^1}XJ�HvUXWAf=Sz»ym;UX[IsR]1UXKMF\f=[\S
F\]hó<ô=¼1q�5�K|m�J�f=SbF\�4F\]1}§HGJ1F\SnN4UX]1]1LcN4HGFOUX]|SbJ1UX^1[OetSbJ1L4e|[\FO}XJ_H'UX]tf)DGFIHGJ1KML4HGFON=PXf=]1etf=[\SbU�Kgf)w�L
f=[\}XLl`1DjftKMU=DbL�W�f=K|F\[\F\f)DZf=]1e�[\Lcf)DG]�f)`�[\L=q
m L4DGLtf)DGL�SbUXKML�Llk1f=K|m�[\L4S�UXWuHGJ1Ltf=]�f=[\UX}=s�q4�{UX]1SbF\e1LlD�HGJ1Lz]/^1Ka`>L4DGSaò�ótf=]1eöó<«RqD�.L

N#f=]dN4UXK|m�^RHGL

ò�ó�-¬ó<«D,�« )�' f=]1e ò�ó 6 ó<«�, ò & «90
�§U<Y NcUX]1SbF\e1LlDpHGJ1L|L�kRm1DGLcSTSbF\UX]1SpòßÞ�- ó|f=]1eUÞ�-5«Rq;�BLtN#f=]Bf=[OSbU�NcUXKtm�^RHGL=PA^1SbF\]1}�HbJ1L
SGf=KML3DG^1[OLcSVf=SxY{L�e1F\edW%U=DZDGLc}X^1[if)DVf)DGFIHGJ1KML4HGFON=P�HGJ�f)H

½�òßÞ^-@ó,¾�- ½TÞ7-�«�¾8,�«#Þ7- )�' f=]1e ½�òßÞ7-@ó,¾ 6 ½TÞ7-�«�¾e, òßÞ;ò.- & Þ7-�«90

�¢W1STHG^1e1Lc]�HGSne1UESTUXKMLoN#f=[ONc^1[if)HbF\UX]1S
[OFOw�LuHGJ1LcSbL=P=HbJ1L4s�STJ1UX^1[\e�SbLcLom�f)DGf=[\[\L4[\S�`>L4H�Y{LcLc]aHGJ1LoN#f=[I¦
Nc^1[\f)HGF\UX]1S{YZFOHGJ�e1LcNcFOKgf=[;]_^1Ka`;L4DGSZf=]1e�HbJ1L�Ncf=[\Nc^1[\f)HGF\UX]1S�YZFOHGJ�m;UX[IsR]1UXKMF\f=[\Scq���FOSbNc^1SbSTF\UX]
NcUX^1[Oe�`1DGFO]1}|UX^RHxHGJ1L�w�LlsgHGUzHbJ1L�f=]�f=[OUX}=s;¿nHGJ�f)HxF\WAY{L�STL4H/Þ�,ºó<ôRPRHbJ1Lc]�HGJ1L3m;UX[IsR]1UXKMF\f=[
NcUXK|m�^RHGf)HGF\UX]1S
`>LcNcUXKML�HbJ1LZf)DbFOHGJ1KMLlHGF\N�N4UXK|m�^RHjf)HGFOUX]1Scq"®�^RDbHGJ1L4D'FO]_~�LcSyHGF\}�f)HGFOUX]aYVFO[\[�STJ1U,Y
HGJ�f)HvHGJ1L�f=]�f=[\UX}=sgFOSvF\K|m>L4DGW%LcN4Hcq�®�U=DxLlk�f=K|m�[OLz½�òßÞD- ) ¾�-¬½¤«#Þ^- & ¾8, + ÞD-5óXóXPRYZJ1L4DGLcf=S
ò ) - « & ,¿jRóXqC�§L4~�L4DbHGJ1L4[\LcSbS4P;F\WnY{L�m�[O^1}cÞ`, ó<ôtF\]�HGU + Þ;-�óXóXP Y{Lae1Ug}XL4H + ô�- óXó7,
jRóEf=SuHGJ1LV~)f=[\^1L=q ª Hb^1e1Lc]_HbS�YVJ1Uaf)DbLV^1SbLceMHbU�HGJ1FO]RwRF\]1}�F\]|HbL4DGKMSuUXW;e1LcNcFOKgf=[�NcUXK|m>UX]1Lc]_HbS
SbJ1UX^1[Oe.DGLcNcUX}X]1FO�cL + ô�- óXó�f=S�HbJ1LMF\]�HGL4DGK|Lce1Fif)HGLzDGLcSb^1[IHpY{LMU=`1HGf=F\].FO]�f=e1e1F\]1}¸ò ) -@« & P
`;L4W%U=DGL§Y{L3NcUXKa`�F\]1L§HGLc]¸ó#SvF\]�HGUzfgó<ôaHbUz}XLlH{HGJ1L3STHjf=]1e�f)DGehe1LcNcFOKgf=[;W%U=DGK�UXW + ôw-�óXóXqn�¢]
U=HGJ1L4D�Y{U=DGe1ScP"m>UX[OsR]1UXK|Fif=['f)DGFIHGJ1KML4HGFONtFOSpe1LcNcFOKgf=[�f)DGFOHGJ1K|L4HGF\N�YZFOHGJ1UX^RHpHbJ1L|DGLc}=DGUX^Rm�FO]1}
m1DGU/NcLcSbSp½¤f=]1edJ1Lc]1NcL)P�YZFOHGJ�f)Db`�FOHTDjf)DGF\[Is�[if)DG}XL�NcU/L4�MNcFOLc]�HGSj¾lq

�¢]�HbJ1F\S�f=]�f=[\UX}=s�P>HbJ1LzU=Dbe1L4D�UXWuKgf=}X]1FIHG^1e1LaUXWoe1LcN4F\Kgf=["]_^1Ka`;L4DbS3HTDjf=]1Sb[if)HbLcS3F\]�HGUhHbJ1L
�_�·�= G�j�nUXW�fEm;UX[Os�]1UXKMFif=[�¿�HGJ1L{[if)DG}XL4STH"m;U<Y{L4DuUXW�Þ|YZJ1F\NjJtf)m1m;L#f)DbSnF\]aHGJ1L�m;UX[IsR]1UXKMF\f=[_YZFOHbJ
f�]1UX]�¦��cL4DGUaN4U�L4�|NcF\Lc]�H#qu²{LcN#f=^1SbLVUXW HGJ1LVf)`�SbLc]1NcL§UXW N#f)DbDbs�F\]1}pFO]tm;UX[IsR]1UXKMF\f=[1f)DGFIHGJ1KML4HGFON=P
e1Lc}=DGL4LhFOSaF\]BSbLl~�L4Djf=[oYvf#sRSp`>L4HbHGLlDa`;LcJ�f#~�Lce�HGJ�f=]�U=DGe1L4D�UXWvKgf=}X]1FOHb^1e1L=q�® U=DpLlk�f=K|m�[OL=P
HGJ1L�e1Lc}=DGLcL�UXWAHbJ1L�Sb^1K³UXW�H¢Y�Utm;UX[IsR]1UXKMF\f=[\S�FOSVf=[IYvf#sRSv[\LcSTSxHGJ�f=]�U=DVL4Á�^�f=[;HGU�HGJ1L�[if)DG}XL4D
UXW
HGJ1L4FOD§e1Lc}=DbLcLcScq r J1L�e1Lc}=DGL4LpUXW'ftm1DGU/e1^1N4HEUXW"H�Y{UM]1UX]�¦��cL4DGUMm>UX[Os�]1UXKMFif=[OSxFOSa½�L�k�f=N4HG[Is�¾
HGJ1L�Sb^1K UXW
HGJ1L�e1Lc}=DGLcLcSVUXW�HGJ1L�H¢Y�U|W�f=N4HGU=DbScq

ÿX^1STHhf=SgU=DGe1L4D�UXW3Kgf=}X]1FIHG^1e1Ld}X^1FOe1LcS�^1SgF\]­e1FO~�F\e1F\]1}Be1L4NcF\Kgf=[Z]/^1Ka`>L4DGScPZe1Lc}=DGLcL¸F\S
YZJ�f)HEY{La^1SbLaHGUMQ�]1e¸HGJ1LaÁ�^1U=HbF\Lc]�H§UXWnH�Y{Ugm;UX[Os�]1UXKMFif=[OScq r J1LaDGL4Nc^RDGSbFI~�Lpm1DGU�NcL4e1^RDGL�W%U=D
Q�]1e1F\]1}¸HGJ1L�Á�^1U=HbF\Lc]�HzUXWvH�Y{U¸m;UX[IsR]1UXKMF\f=[\S�F\S�Á�^1FIHGL�f=]�f=[\UX}XUX^1SpHGU�HGJ1L�UX]1L¹½�e1LcSTN4DGFO`>Lce
F\]5CEm1m;L4]1e1FIk@òX¾|W%U=D�[\UX]1}�e1FO~�F\SbFOUX]­UXW�e1L4NcF\Kgf=[OScq þ FO~�L4]5H�Y{UBm;UX[IsR]1UXKMF\f=[\S%O;½TÞ;¾Mf=]1e
Q=½MÞ�¾lP1HGJ1L�J1F\}XJ1LcSyHEe1Lc}=DGL4L�HGL4DGK UXW
HbJ1L�Á�^1U=HbF\Lc]�H � ¨áà «� ¨áà «

F\SZHbJ1L�KMUX]1UXKMF\f=[�W © Þ Ò Sb^1NjJdHGJ�f)H
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O;½MÞ�¾�·\W © Þ Ò Q)½TÞ;¾�,ÎO © ½MÞ�¾3J�f=Spe1Lc}=DGLcLg[OU,Y�L4DpHGJ�f=]
O>½TÞ�¾�q r J1F\S�HGL4DGK F\SpÁ/^1FOHGLtL#f=STs�HbU
Q�]1e�¿|FIHaF\SaL�k�f=N4HG[Is¹HbJ1LgÁ�^1U=HGFOLc]_H�UXW{HGJ1LgJ1FO}XJ1LcSTH�e1Lc}=DbLcLgHGL4DGKMS�UXW/O>½TÞ;¾�f=]1eLQ=½TÞ;¾lq r U
Q�]1egHGJ1LE]1Llk�H�HGL4DbK F\]MHbJ1LEÁ�^1U=HGFOLc]�H#P�UX]1LE^1STLcS{HGJ1LESGf=KMLxm1DGU�N4Lce1^RDGL§W%U=DCO © ½TÞ�¾uf=]1e�Q=½TÞ;¾lq
r J1F\SoN4UX]_HGFO]/^1L4S�^1]_HbF\[�UX]1LV}XL4HGSof�e1FOÀ>L4DGLc]1N4LEUXW;e1Lc}=DGL4LE[\LcSTS�HGJ�f=]|HbJ1LEe1Lc}=DGLcLZUXW�Q=½MÞ�¾lû�HGJ1FOS
F\SvHGJ1Lc]�HGJ1L�DGL4Kgf=F\]1e1L4Dcq

r J1LaNcUX]1]1LcN4HGFOUX]�`;L4H�Y{LcL4]�m>UX[OsR]1UXK|Fif=[Af)DGFOHbJ1KML4HGFONpf=]1e¸U=DGe1F\]�f)DTs�f)DGFIHGJ1KML4HGFON�N#f=]�`>L
e1L4~�Lc[OU=m;Lcedf=]1edLlkRm�[OUXFOHGL4e�F\]�U=HGJ1L4DxYvf#sRScq�® U=DxLlk1f=K|m�[\L=PRHbJ1L�W�f=KMUX^1SxF\e1Lc]�HGFIH¢s
Þ;ò^·Sâ1ò�, ½MÞ�-�âR¾c½TÞo·Yâ1¾§J�f=SpKgf=]�s.f)m1m�[OF\N#f)HbF\UX]1S�FO]�f)DGFOHbJ1KML4HGFON=q � ]1LM~�L4Dbs¹SbL4DGFOUX^1S
NcUX]�HGLcK|m>U=Djf)Dbs�f)m1m�[\FON#f)HGFOUX]pF\S�FOHGS�^1SbL{f=SnfZ`�f=STF\S
W%U=Dnf=[\}XU=DGFIHGJ1KMS�HGUEW�f=N4HbU=D"[if)Db}XLo]_^1K�`>L4DGScq
� ]�fdK|U=DGL|K�^1]1e�f=]1Lg[\Ll~�Lc[¤P"FIHpN#f=]B`>LM^1SbLce�HGUde1U�KML4]_Hjf=[uKgf)HGJ�q r f)w�LzHGJ1LMm1DGU�e1^1NlH
) « 6B)�& q r J1F\S'N#f=]z`;LxNcUXK|m�^RHGL4etKML4]_Hjf=[O[Osp`_s�HGJ1F\]Rw�F\]1}3UXW ) «�, )�+ ·Mò�f=]1e )�& , )�+ -�ò�q
m Lc]1NcL ) « 6S)�& , ½ )�+ -ºòX¾ 6 ½ )�+ ¦�òX¾d, )�+ ò/·.òXò�q r UtN4UXK|m�^RHGL )�+ ò�P�Y{L�N#f=]h^1SbL�HbJ1L
SGf=KML�HbDGF\NGw>¿C�.DbFOHGL ) ô;, )�+ · + f=]1e + ô%, )�+ - + q r J1L4DGL4W%U=DGL=P )�+ ò;, ) ô 6�+ ô_- + ò;,
ò=ôXôXôe-Bò + P1f=]1e�STU1P ) « 6J)�& , ) ô 6�+ ôe-�ò + · ) , ò=ô�ò�óXq ª FOKMF\[\f)DoHbDbF\NGwRS{N#f=]g`>L�^1STLcehHbU
e1L4~�Lc[OU=mgKMLc]�Hjf=[�Kgf)HGJtSTwRFO[\[OScP�f=]1etHGU�Q�]1egW�f=N4HGU=DbF\�#f)HGFOUX]1S�UXW>W�f=FODG[Is|[\f)DG}XLZ]_^1Ka`;L4DbSoYVJ1UXSTL
m1DGFOKMLgW�f=N4HGU=DGSzf=[OSbU�f)DGLgW�f=FODG[IsB[if)Db}XL�½�F¤qÌL=q\Pn]1U�W�f=N4HGU=DGSa[OLcSbSaHGJ�f=]öò=ô�¾lq��¢]�U=DGe1LlDt]1U=HaHbU
W%^RDbHGJ1LlD§[\Lc]1}=HbJ1Lc]�HGJ1FOSZLcSTSGf<s�P1Y{L�YVFO[\[�Nc^RDTHjf=F\[�W%^RDbHGJ1LlD§Llk�f=Ktm�[\LcScq m U<Y{L4~�L4DcP fz~=f)DGFOL4H�s�UXW
N#f=[ONc^1[if)HGFOUX]1S�DGL4~�Lcf=[\F\]1}�m�f)Djf=[\[OLc[\S�`>L4H�Y{LcLc]�e1LcNcFOKgf=[�f)DGFOHGJ1K|L4HGF\Ntf=]1e�f=[\}XL4`1DGf�f)DGLM}XFO~�L4]
F\]hHGJ1L�5'k1L4DbNcF\SbL4Scq

¨VL4}�f)DGe1F\]1}Me1L4NcF\Kgf=[�]_^1Ka`;L4DGSEf=Sg»ym;UX[IsR]1UXKMF\f=[\SvF\]�ó<ô=¼Mf=KMUX^1]�HGSZHbU|}XFO~�F\]1}zHGJ1L�~)f)DGFI¦
f)`�[\L�Þ�HGJ1L�~)f=[\^1L�ó<ôRq r J1FOStFOStN#f=[O[\Lce5´������l�¤�)� �äã<�)���·���>± ª m;LcN4Fif=[\FO�#f)HGFOUX]�N#f=]�`;Lh^1SbLceöHbU
F\]�HGL4DTm1DGL4HEU=HbJ1L4DE]_^1Ka`;L4D§SysRSTHGL4KMSZFO]�HGL4DbKMSZUXW�m;UX[Os�]1UXKMFif=[OScq r J1L�STm;LcN4Fif=[\FO�#f)HGFOUX]�YZJ1F\NjJ
HG^RDG]1S�m;UX[Os�]1UXKMFif=[�f)DbFOHGJ1KMLlHGF\NxF\]�HGUae1LcNcFOKgf=[�f)DGFOHbJ1KML4HGFONVf=KMUX^1]�HGSoHbU�DGLcÁ/^1FODGFO]1}�Þ�HGUpSGf)HT¦
F\STWiszHbJ1LVLcÁ/^�f)HGF\UX]7ÞB·�ó<ô�,�ôRq8?nUX[Os�]1UXKMFif=[OSnN#f=]|`>LVKgf=e1L{HGU�KMFODbDbU=D�U=HbJ1L4D�]_^1Ka`;L4DoSTsRSy¦
HGLcK|Su`_s�m;UXSbFIHGF\]1}�HGJ�f)HeÞ�Sbf)HGF\STQ�L4SoU=HGJ1L4D�LcÁ/^�f)HGF\UX]1Scq'®�U=DuLlk�f=K|m�[OL=PXDGLcÁ/^1FODGFO]1}�Þ;ò8·�ò�,�ô
Y{UX^1[Oe�Kgf)w�L�m>UX[Os�]1UXKMFif=[OSVf=N4HV[\FIw�L�]_^1K�`>L4DGSEUXW"HbJ1LpW%U=DGKåOB-\Q�æ ò ø F\]�U=HGJ1L4DZY{U=DGe1ScP
Þ?FOSaF\KMFIHjf)HGF\]1}�HGJ1L�FODbDjf)HbF\UX]�f=[�]_^1Ka`;L4D æ ò�q�¨VL4Á�^1FODbF\]1}RÞ�HGU¸SGf)HGFOSbWisgÞ;ò�-�ó@,¥ô�YVFO[\[
LcSbSTLc]_HbFif=[\[IshN4DGL#f)HGL�ftNcU=m_shUXW
HGJ1L�NcUXK|m�[OLlkh]/^1Ka`>L4DGScq
m L4DGLvY{LZf)DGLx}XL4HbHGFO]1}�FO]_HGU�W�f=FODb[Oszf=eR~)f=]1NcLceMFOe1L#f=ScP_eRDjf<YZF\]1}�Nc[\UXSTLxHGU�f)`�STHbDGf=N4H�f=[O}XL4`1DjfRq

��H�FOSoÁ�^1L4STHGF\UX]�f)`�[OLVYZJ1L4HGJ1L4D�HbJ1LENcUX]1STHbDb^1N4HGF\UX]1S{UXW HGJ1LE[if=SyHom�f)Djf=}=Djf)m�JgN4UX^1[\eM`;Lxm1DGU�e1^1N�¦
HGFI~�Lc[OszF\]1STL4DbHGLce�FO]_HGU�HGJ1LV�§¦Gó,ò�Nc^RDTDGF\Nc^1[O^1Kdq m U,Y�L4~�L4D#P/FOH�e1U/LcS�SbL4LcK e1LcSTFODjf)`�[OLVHGJ�f)H�J1FO}XJ
SbNjJ1U�UX[uHGL#f=NjJ1L4DGSaSTJ1UX^1[\e.`;L|NcUX]_~�LlDGSGf=]�HaYVFIHGJ�HGJ1LcSTLMF\SbST^1LcScq��@J1L4HbJ1L4D�U=Da]1U=H�HbJ1L4s.}XL4H
^1SbLce|F\]zSbNjJ1U�UX[�Kgf)HGJ1LcKMf)HGF\NcS4P=HGJ1LcSbLvm;UXSbSTFO`�F\[OFOHGFOLcS'e1LcKMUX]1STHTDjf)HGL{HGJ1Lvm�^RDGNjJ�f=SbLVHGJ�f)H'm�[if=N4L
~)f=[\^1LEJ�f=S�HGJRDbUX^1}XJ1UX^RH{HGJ1LV�§¦Gó,òpNc^RDbDGFONc^1[\^1K�PRf=]1egm;UXFO]_H�HbUpHGJ1LEe1LcSbFIDjf)`�F\[OFOH�sMUXW;HTDGL#f)HGFO]1}
FOHZKMU=DGL3Llk�m�[\FONcFOHG[Is�P�f=]1edKgf)w�F\]1}�FOHZUX]1L�UXW
HbJ1L�»y`�F\}tF\e1L#f=ST¼tHGJ�f)HZJ1Lc[OmdSTHG^1e1Lc]�HGS§f)DbDGf=]1}XL
HGJ1L�Kgf)HGJ1LcKgf)HbF\NcS�HGJ1Lls�[OL#f)DG]�F\]�HGUMfzNcUXJ1L4DGLc]�HEYZJ1UX[\L=q
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r J1F\]RwRFO]1}tFO]�HGL4DbKMSvUXW"NcUXK|m>UX]1Lc]_HbSZN#f=]df=[\SbUtJ1Lc[OmdYZFOHbJ�Sb^R`1HbDGf=N4HGF\UX]�q
C w�L4s¸m1DGF\]1NcFIm�[\LtF\]�e1L#f=[\FO]1}�YZFOHGJ¹Sb^R`1HbDjf=N4HbF\UX].FOS3HbU�[\FO]Rw¸FOH�YVFIHGJ¹f=e1e1FOHGFOUX].f)H�L4~�L4Dbs

U=m1m;U=DTHG^1]1FOH�s�PX^1]�HGF\[1STHb^1e1Lc]_HbSuHGJ1FO]Rw�UXW FIHuf=SnHGJ1Lv^1]1e1UXF\]1}�UXW f=e1e1FOHbF\UX]�q r J1F\S'F\S'FOK|m;U=DbHGf=]_H
NcUX]1NcLlm1HG^�f=[\[Is�P�HGU¸m1DGL4m�f)DGL�W%U=DtHbJ1L�Sb^R`�K|L4DGSbFOUX]öUXWVST^R`1HbDjf=N4HGFOUX]öFO]_HGU�f=e1e1FOHGFOUX] ½�F�qÛL=qOPuf=S
f=e1e1FOHbF\UX]�UXW�HGJ1Lpf=e1e1FIHGFO~�L�F\]�~�L4DGSbL#¾vYZJ1Lc]d]1Lc}�f)HGFI~�L�]_^1Ka`;L4DGSVf)DGL�FO]_HTDGU�e1^1NcL4e�q m U,Y�L4~�L4D#P
FOHpf=[\SbU�J�f=S�m1Djf=N4HGFON#f=[�~)f=[\^1LtW%U=DaKgf)w�F\]1}�STLc]1SbLgUXW{Sb^R`1HbDGf=N4HGF\UX].m1DbU�NcLce1^RDbLcScPn`/s¹[\FO]RwRFO]1}
HGJ1LcK HGU�HGJ1L.NcU=DbDbLcSTm;UX]1e1FO]1}?f=e1e1FOHbF\UX]@m1DGU/NcLce1^RDGL4Scq r J1FOS�[OF\]Rw)f=}XL.f=[\STU�`1DGFO]1}XS�KMU=DGL
F\]1STF\}XJ�HVFO]_HGU|f=e1e1FOHGFOUX]�q

® f=N4HaW�f=KMFO[\F\L4SpSbJ1UX^1[\e�]1U=Ha`;L�[OF\KMFIHGLce�HGU�f=e1e1FIHGF\UX]�UXWvUX]1Ll¦·e1FO}XFOH�]_^1Ka`;L4DGS4q�¨Vf)HGJ1L4D#P
L4~�L4DTs|Sb^R`1HTDjf=N4HGFOUX]Mm1DGU=`�[\LcK¸WÀ·�QC,�O�SbJ1UX^1[\eM`>LE[\FO]Rw�Lce|HGU�HbJ1LVNcU=DbDbLcSTm;UX]1e1FO]1}zf=e1e1FOHGFOUX]
m1DGU=`�[OLcK O7-�QJ,èW�q��¢]�W�f=N4HcP'HbJ1Lhe1LlHjf=F\[OSzUXWvHGJ1LgNcUXKtm�^RHjf)HGF\UX]1SaFO]_~�UX[I~�Lce�F\]�HGJ1LgH¢Y�U
m1DGU=`�[OLcKMS|N4U=DbDGLcSTm>UX]1e?Nc[\UXSTLc[Os�q r J1LdST^R`1HbDjf=N4HGFOUX]\WB·�Q@,éOBYVFO[\[vF\]�~�UX[O~�L�DGLc}=DGUX^Rm�FO]1}
½�`>U=DbDGU<YVFO]1}_¾�Llk�f=N4Hb[Os.YZJ1Lc]�HGJ1L�f=e1e1FIHGF\UX]aO7-�Q�,èWMFO]_~�UX[I~�LcSaDGLc}=DGUX^Rm�FO]1}�½�Ncf)DbDbsRFO]1}_¾lq
�¢]1e1LcLce�P�HGJ1L�Sbf=KML�U=Dbe1L4DGSVUXW�Kgf=}X]1FOHb^1e1L�YZF\[O[;`;L�f)À;LcN4HbLce�F\]h`;U=HGJ�NcUXK|m�^RHjf)HGFOUX]1Scq

®�U=DZL�k�f=K|m�[OL=P1F\]hHGJ1L�m1DGU=`�[OLcKMS
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Y{LZSbLcLZHbJ�f)H�HGJ1LZf=e1e1FOHbF\UX]|FO]_~�UX[I~�LcSuN#f)DbDbs�F\]1}�WiDbUXK HGJ1L�ó#S�HbU�HGJ1L�ó<ô=ScP/f=]1eMWiDGUXKºHGJ1L�ó<ôXô=S
HGUxHGJ1LVó<ôXôXô=ScP�f=]1e�HGJ�f)H"fZN#f)DTDbs�WiDGUXK HbJ1LVó<ôRPúôXôXô=S�HGUxHGJ1LVó<ôXôRPÛôXôXô=S�N#f=^1SbLcSnfxW%^RDbHGJ1L4D"N#f)DbDbs
HGU�HGJ1LhóXPúôXôXôRPúôXôXô=S4q^�{U=DbDGLcSTm>UX]1e1F\]1}X[Is�PAFO]�HbJ1LtSb^R`1HTDjf=N4HGFOUX]�P�HbJ1L4DGLzF\S�f�`>U=DbDGU<YVFO]1}�WiDGUXK
HGJ1Lpó<ô=S�HGU�HGJ1Lpó#S4PRf=]1U=HGJ1L4Do`;U=DbDGU<YZF\]1}aWiDGUXK HGJ1LpóXPúôXôXô=SuHGU�HGJ1L�ó<ôXô=ScPRf=]1e�f¸»y`>U=DbDGU<YVFO]1}
f=N4DGUXSTSV�cL4DbUX¼1P�WiDbUXK HbJ1L|óXPúôXôXôRPÛôXôXô=S�HGUtHbJ1L|ó<ôXôRPúôXôXô=Sxf=]1e.ó<ôRPÛôXôXô=Scq

C§S�HGJ1FOSxL�k�f=K|m�[OL§F\]1e1F\Ncf)HGLcScP�STHG^1eRs�UXW�HGJ1L3KMUXSTH{HTDGUX^R`�[\LcSTUXKML�f=STm;LcNlHZUXWASb^R`1HbDGf=N4HGF\UX]�P
]�f=KMLc[Is�»y`;U=DTDGU,YZF\]1}�f=N4DGUXSTS�f3�cL4DbUX¼1P_DGLl~�L#f=[\Suf=]zF\]�HGL4DGLcSyHGF\]1}�m�f)Djf=[\[OLc[RW%L#f)HG^RDbLZUXW>f=e1e1FOHGFOUX]
HGJ�f)HZKgf#s�}XU|^1]1]1U=HGFONcLcedFO]dfzm�^RDbLc[Os�KMLcNjJ�f=]1F\Ncf=[�f)m1m1DbU�f=N�J�q

�¢]¸f=e1e1F\]1}gH�Y{U�e1LcNcFOKgf=[�]_^1Ka`;L4DbScP;YVJ1L4]�HGJ1LaST^1K UXWnHGJ1Lae1F\}XFIHGSEUXW'fg}XFO~�Lc]�U=Dbe1L4D3UXW
Kgf=}X]1FIHG^1e1L|f=e1e.HbU��RP�HbJ�f)H�m�[if=N4L|Y{UX^1[\e�]1U=H�m1DGU/e1^1NcLgf�N#f)DTDbs�q m U<Y{L4~�L4D#P�F\WoHbJ1LM]1LlkRH
SbKgf=[O[\L4D3m�[\f=NcLte1U/LcS�m1DbU�e1^1NcL|f�N#f)DbDTs�P�HbJ1Lc]�HGJ1Lhó|WiDGUXKñHGJ�f)HcP
f=e1e1Lce¹HGU�HGJ1L;��f=[IDGL#f=eRs
HGJ1L4DbL=P1YVFO[\[ m1DGU/e1^1NcL�fzN#f)DTDbs�qn�yWAHGJ1L�e1F\}XFOHvST^1K³W%U=DvHGJ1L�]1Llk�HZ[\f)DG}XL4DxU=DGe1L4DZUXWAKgf=}X]1FOHG^1e1L
F\S�f=[\SbU4�RP_HGJ1Lc]gHGJ1L§N#f)DbDTs|N#f=^1STLceh`_s|HbJ1L§N#f)DbDbs|WiDGUXK HGJ1L§[OU,Y�L4D�m�[if=N4LEYVFO[\[�F\]MHG^RDG]�N#f=^1STL
fMN#f)DbDTsdf)HZHGJ1La]1LlkRHV[if)DG}XLlDEm�[if=NcL)q r J1F\SEN4UX^1[\e�NcUX]�HGF\]_^1LaW%U=D§SbLl~�L4Djf=[�m�[\f=NcLcScP m1DGU�e1^1NcFO]1}
f�ST^1K FO]�YVJ1FONjJ�HGJ1L4DGL|f)DGL|UX]1LzU=DpK|U=DGL��cL4DGU/LcS�FO]BfhDGU<Y�q;�BLzN#f=[\[nHGJ1FOS�m�J1Lc]1UXK|Lc]1UX]
 G�)�%�\��°=�l �q§��HGS§Llk�HbDGLcK|LaW%U=DGK U�N4Nc^RDGS3F\]¹f=e1e1F\]1}¸óaHGUhfg]/^1Ka`;LlD�[OFOw�L^�<�gU=D��<�<�gU=D��<�<�<�RP
YZFOHGJ�f=[\[oe1F\}XFOHbSzL4Á�^�f=[oHGU��Rq r J1Lc]�HGJ1LgDGLcST^1[OH#PuUXWZN4UX^RDGSbL=P�F\SpHGJ1L�]1Llk�Ht[\f)DG}XL4D�e1LcN4F\Kgf=[
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^1]1FOHcq r J1FOSzFOSpYVJ�f)H�J�f)m1m>Lc]1Lce�UX]�Ncf)D�U�e1UXKML4HbL4DGS�YZJ1Lc]�HGJ1L4s.Y{LlDGL�KMLcNjJ�f=]1F\N#f=[�P'f=]1e
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F\]¹}XLc]1L4Djf=[n`>LtN#f)DTDGF\Lce¹UX^RH�FO]�HbJ1LzYZJ1UX[\Lz]/^1Ka`>L4DGScP�U=D�Ll~�Lc].F\]¸HGJ1LtSTsRSTHbLcKñUXWoe1LcN4F\Kgf=[
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HbDGLcf)HGKMLc]�H�FOSoSbUXKMLlYVJ�f)H�f)`�STHbDjf=N4HcPRf=]1eg^1SbLcSoSTsRKa`;UX[OF\SbKºYZJ1F\NjJ�KMF\}XJ�H�]1U=Ho`;LEf)m1m1DGU=m1DGFI¦
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W%U=D�Qs·cO�î © f=]1eJO�PXY{LxYZF\[O[1}XL4H�Qs·cO�î © ,�O�î#öi-�ï�P�YVFIHGJ;îßö�UXW>SbKgf=[O[\L4DuU=DGe1LlDoUXW Kgf=}X]1FOHG^1e1L
HGJ�f=]�î © q m Lc]1NcL�f=[\STU1P�QC,�O�î © -
O�î#ö¬-Hï�,�O;½Xî © -Uî#öi¾P-Hï/q r J1F\SvSGf#sRS�HbJ�f)H{HGJ1L3Á�^1U=HGFOLc]_H
UXW:Q�`_s`O�FOS_î7,�î © -Yî#ö�q ª F\]1NcL^îßö"J�f=S3U=DGe1L4D3UXW'Kgf=}X]1FOHb^1e1Lp[\LcSTS3HbJ�f=]�î © P>Y{LaSbLcLaHGJ�f)Hî © F\SZHbJ1L�[\f)DG}XLcSTHZe1LcNcFOKgf=[�NcUXK|m>UX]1Lc]_HZUXW�î/q

r J1LpW%^1[\[Am1DGU�NcL4SbSEUXWn[\UX]1}ge1FI~RFOSbF\UX]�m1DbU�NcLce1L4SE`/s�FOHGL4DGf)HGF\UX]�P�^1SbFO]1}MHGJ1La²{®nü��ºDGLlm;L#f)HT¦
Lce1[Is�q m f#~RFO]1}¹e1L4HbL4DGKMFO]1LceöHGJ1L�[if)DG}XLcSyH|e1LcN4F\Kgf=[{NcUXKtm;UX]1Lc]�HMUXW/î�PoY{LhN#f=]�]1U<Y Y{U=Dbw
YZFOHGJgHGJ1L3e1FOÀ>L4DGLc]1N4L�Qn·`O�î © P�f=]1eh[OU�U=w|W%U=DxHbJ1L�[\f)DG}XLcSTHve1L4NcF\Kgf=[ NcUXK|m�]1Lc]�HCî ² Sb^1NjJ�HGJ�f)H
O�î ² ñ¤Q�·RO�î © qe�vUX]�HGFO]/^1FO]1}zFO]MHGJ1F\S{W�f=STJ1F\UX]�P�Y{LEYZF\[O[ Ll~�Lc]_Hb^�f=[\[OstQ�]1ehHbJ1L§NcUXK|m�[\LlHGLVe1LcN�¦
F\KMf=[
Llk�m�f=]1SbF\UX]�UXW�HGJ1L�Á/^1U=HGF\Lc]�H#q r J1FOS�m1DbU�NcLce1^RDbLtFOS�FO]¹W�f=NlH�L4SbSbLc]�HGFif=[O[Os�HGJ1L�STHGf=]1e�f)DGe
[\UX]1}�e1FI~RF\STF\UX]�f=[\}XU=DGFIHGJ1Kdq r J�f=]RwRS§HGUgHGJ1L�STHTDG^1N4HG^RDGL�UXW'HGJ1L�W�f=KMF\[Is�UXWue1LcNcFOKgf=[
N4UXK|m;U)¦
]1Lc]�HGScP�HGJ1LvNcUX]1]1LcN4HbF\UX]�`;L4H�Y{LcL4]tHGJ1L{HGJ1LcU=DbL4HGF\Ncf=[RNcUX]1STHbDb^1N4H�f=]1ezHGJ1L{m1Djf=NlHGF\N#f=[/m1DGU�NcL4e1^RDGL
F\SxÁ�^1FIHGL�Nc[\UXSbL)q
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