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J K,L,�FN
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k�Q f ��P};=Z [^k�Q f�Q IdojWYDF<�G > @b�,P�g,HFG g,Z�W
l�Q f g^Q�Z [\l=T n�g,oFZ [�WY_=Z [^p Z=g,oql=rsHFP @bP B?Z [^g^Q�Z [dW
DFh^Q f g^Q�Z [\l=C=a @b<�U f < B?�?WYzFZ [\zFU f rs<}h Idt G g,ZS~ W,� �^� J � �
J K,K,�FN
<�G g,t Z [\h I�Q�t u P @bV�WY_=Z [\l=C=a @AzFZ [^Z IdrsTqrsR�< @b<�G o f�W
��g,t Z [\l=ksg,R?WYh,C=P B?P @AP�a IdP @bP B?Z [^g^Q�Z [dW
P�G g,t o f�P�TFg^>�EFp >/g,ojWY< B?C=P @bg,P�G T f T n�o x?g,t W
_=P�U f <�G rso�WY_=P�U f kml=T n�g,oFg,Z�W,� �^� J � �
J K,K,J,N
�,a @bR�G o f�h Ida�U f <?WY�,Z Id<�Gb~=zFZ [^]`l=rsHFP @bP?W
_=a @bg,a}UB?Z [^]�WYzFZ [^��a @ba�E f�V=a IdC=E fS�jC=R�Gb~ W
P�a @bR�Gb~�WYP�TFZ [^Ej> @bp >/P @AP B?TFU f <}P�C=E f g,h^W
R�a @ba�G > @d~=_=Z [^p Z�WYzF� @b��Z=E f�UFG Z [\EjQ�P @bg,P�g,Z�W,� �^� J � L
J K,K � N
R I�> @bg^>/t uv�=<?> @YWYg,R?> @ADFUF��� @bP�| �j|jId�FE f�U�F�FE f�W
P?> @i>/G t uvP���� @bP�G Z=E f�WY< B?tIdU f <}P�a Idg^QFW
Uj> @i>/G o f�UFtSUFG t |�g,ZS~ WYzF� @bP�a @bUFE f h I�W
DF�FG > @i>/G o f�_=Z [^p Z�WYoFG Z [\R�|�� @bP B?< @ADF<�G �=EFG g^QFW,� �^� J � K
J K,K � N
h,|jIdg,oFo f�h,t � @bV=Z [dQ IdZ [dWYh,R�a�< @A< B?t g,a?W
;=Z Idg,ojWY< B?C=;�=H IdP @bP�a�< @bkmR Ida�P @bg,P?W� Z IdoFG oqDF<�G | �jTFg,t G E f�WYh,C=V � Z [^Z=;=<�G oqP�Z Idg,ojW
_=Z [^p Z=P @bP�| �j�}DFP�G | �j�}_=o f U f DF<�G H IdU f g,<�g,Z�W,� �^� J � �
J K,K,LFN
P�< B?g,o�> I�> @bp >�WYUB?Z [^Z=C=a?> @i>/kmzFZ=P @bV�W
UB?< B?g,o�~ WY< B?C=U�Ft u EFp >�UB?< @b< B�>/< @bDF<�G < @bg,<?W
h,< B?g,oqh,t R Id< @bDF<�G �=E fsWYDF<�G | �jTFt uv<�EFP @bV=P @bP�< B?g,ojW
_=Z [^p Z=P @bP�| �j�}DFP�G | �j�}_=o f U f DF<�G H IdU f g,<�g,Z�W �^� J � �
J K,K,KFN
l=< @b<�Gb~=l=tIdg,o�~ �=zFZ [^]�WY_=Z [^p Z`l=rsHFP @bP?W
h Id< @b<�GSDFR�Z [^]`g,h,�FP B?Z [^��t u WYh I�Q�t uvzFZ [^p Z�W
;=< @bg,<�~=EF|jIdEFG |jIdP @bP�g,E�~ WY;=p a�P @bP B?Z [dQyR Id< @bg,<?W
_=Z [^p Z`zF� @b��Z=E f�UFG Z [\R Id��g,P�g,ZS~ W �^� J � M

J K,K � N
k¡  oFG o fi~=�FTFt u EFG EF< B¢g,h,G > @YWY_=o Idt u P @bDFP?> @i>/G E fsW
<�G oFG o f�l=a IdP @bP B?Z [dQFWY<�| ��<�G EFrst P @bP�| �j£}~ W
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��oFGb~=l=p >�U�FC�>/g,P��=E f�WY;=Z [^��| �jTqR�G oFG W
_=Z [^p Z`zF� @b��Z=E f�UFG Z [\EjQ�P @bg,P�g,Z=Â^W �^� J � �
J K,K � N O,O
R�| �jTFG t uvDFh,G H I�> @iwvH f�WYUFr�Q�o x?t uvUFE f h IdP @bV�WYzFZ [^]=E f�Ã
DF<�G | �jTFG o f�WÄP?> IdoFZ [Å�Æ> IdDF�Fo f�<�E IdH f EFG p >�W
DF<�G | �jT Ç�t u ~ � rsR�h,G ��E IdZ [�WYh,G T nsUB?Z [^��TjW
_=| �jg,TqR Id�FE f �^WY_=U f <�EFP @bV � > @bp >�ksoFg,t WÄ� �^� �^� J � J �
� t | �jTFG E f�< B?C=DFEFG H I
J K,K,MFN O,O
�,a @ba�G o f��FZ=;=EFG o f h { �,V=U f k�WYzFZ [^p Z`_=a @ba�� @bDFP�G | �jTjÃ
P�a @bR�Gb~ �=zFZ [dQ�È=E f�WYzFZ [\P�| �jP�a @AU�Ft u P�a @Ag,�FG t u <�C=EFG > @iW
_=a @bg,a}UB?Z [^]=C=P B�WYDFUFÉ [^�FE f�_=Z [^p Z`�Fa @ba IdoFP @bP�G > @iW
UFa @bg,a�Z [\_=Z [^p Z=oj> @i>/G > @iWYUFr�Q�o x?t uvUB?Z [dQyUFE f h Ê g,oFGb~ WY� �^�Ë�^� �^� J
J K,K,�FN
ÌFTFGSR�G a�tIdo IdZ [�WY_=C=R�G o f�EFC=R I�WYzFZ [\<�Z [dÃ
EFG g,TqR�U f kÍWYl=T n�g,oFZ [\EFZ=� @bDFP�G a @ba}R?> @i>/rsEFU f <�G W
h,G g,TFZ [\DF<�G | �jTFt uv<�E f rsE�WYP�R Idrs<�h {¡h,��R?> @ADFP�G | �j�?W
UFG g,TFZ [\_=Z [^p Z=oj> @i>/G > @YWYUFr�Q�o x?t uvUB?Z [dQyUFE f h Ê g,oFGb~ W,� �^� �^� �
J K � �FN
zFE f EFG ��E f�zFE f EFp Z=�FE f�WYzFZ [^p Z=h {¡DFh^Q f DjQ�G H IdU f <}<?Q f h IdZ [dW
l=E f EFG ��E f�l=E f EFp Z=�FE f�WYl=T n�g,oF��P @bP�G P B¢UB?Z [dQFW
UFZ [^EFG Z`DFR�G | �j�FTFg,tb~ WYUFr�Q�o x?t uvUB?Z [dQyUFE f h Ê�~ WY_=Z [dÃ
rsEFE f EFG Z`R�| �j|�Ej> @i>/G > @iWYEFP B?H f U f km�F< @b<}EFG T f g,TFg,Z�W,� �^� �^� �
J K � J,N
�B�Q IdoFG o f�ÌFt uvh Ida @bp a��FEFG o f�WY_�>/V=| �j�}ÌFt G > Idp >�g,Ej> @
_=r�Q�R�G o f�WYzFZ [^DFUFÉ [^�B?��a @bg,a?WY_=r�Q�R�G o f�_=r�Q�U f <�ks<�G Z [dW
l�Q IdoFG < B?C=U f kml�Q Idg,oFZ [dWYl=T n�g,oFZ [\l=|jI�R�| �j��P B?| �j��E f�W
UFr�Q�R�G C=E f�DFh,G H I�> @iwvH f�WYUFr�Q�o x?t uvUB?Z [dQyUFE f h Ê g,oFGb~ W,�Î�^� �^� L
J K �,� N
U�F| �jTFG rsoqR�G Z=R�t u P�a @iWYUB?p Z=U f km�F< @b< B?P @AP�G | �jh,tId<�G > @iW
��| �jTFG DFoFZ [^]`��<�tIdP @bP�h {¡h,��R�G o f P @bV�WYUFG Z [\l=T n�rsEqÏF| �jg,TFZ [dW
zFZ [\DFUFÉ [^�B?��a @bg,a?WY�,V=U f <�G rsoFh {¡g,h,G P�Dj>/G T f g,TFZ [dW
UFG | �j<�G | ��_=Z=P @bDFP�G H IdU f g,<�Z [dWYUFr�Q�o x?t uvUB?Z [dQyUFE f h Ê g,oFGb~ W,� �^� �^� K
J K �,� N
zFU f <�G rs<}<�G rs<}l=h { h,G > @iWYzF�=R�t uvh,HFR�T n�rsEqR�U f <�G t u W
zFZ [\DFUFÉ [^�B?��a @bg,a?WYR�U f <�G rsoFh {¡g,h,G P�Dj>/G T f g,TFZ [dW
l=U f g,<�Gb~=zFZ [^c�C=o Idg,tb~ WYl=t g,��~=l=C=a @AzFZ=P @bV�W
UFU f <�G Ej> @A<�U f <}zFU f <�G o fi~ WYUFr�Q�o x?t uvUB?Z [dQyUFE f h Ê g,oFGb~ W,� �^� �^� �
J K � LFN
EFZ [^Z=É [^�q��o Idt U f g,<�G a @iWYEF�=R I�> @Aks|jId< @b<}rsEFU f <�G W
zFZ [^DFUFÉ [^�F< @Aksa @ba IdC=U f k�W � � @bV � Z Idh { g,h,G o f h {¡h I�Q�DFt G C=R�t u W
R�Z [^DFZ=É [^�FE f��,P @bP B?C=P @bP��jT f g,TFZ [dWYR�p a�< @bksrsR�< @bg,<�Z [dW
UFZ [^DFZ=É [^�qR�Z [^Z=EFZ [^��E f�WYUFr�Q�o x?t uvUB?Z [dQyUFE f h Ê g,oFGb~ W,� �^� �^� �
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J K � KFN
zFh { g,h,G ksE f�DFh,G Z [\Ej>/tIdT f �¢W � rsEFg,oFG t uvDF<�G �=k�WY<�� @bP�a @iÃ
rsP�h { g,h,G kmDFP�G | �j� � r�Q�É [^�B?P @iWYP�Hj> @bg,Ej> @AR�|�� @bP}UB?Z [^��o f�W� h { g,h,G kmzFZ [\DFUFÉ [^�B?��a @bg,a?WY�,V=U f <�G rsoFh {¡g,h,G P�Dj>/G T f g,TFZ [dW
UjQ f g,h,G kmR�| �j��P B?| �j��E f�WYUFr�Q�o x?t uvUB?Z [dQyUFE f h Ê g,oFGb~ W,� �^� �^� M
J K �,� N
î g,Z=t uv��P @brsP�<�Z [^p Z�WY_=HFU f g,<�G E f h I�rsR�< @b<�rsEFoFG > @iW
oFG c�o f�zFZ [^<�Z=P @bP�G o fsWYl=T n�g,oFZ [\EFZ=E f �,V=U f <�g,<�g,ZS~ W
< �F� @bP�C=E f h IdZ [\DF<�a Idg,R�~ WYzFZ [\�B?U f rs<}<�Z [^ce> @iW
UFG g,Z`zFo f <�h { DFh^Q f g^Q�Z [dWYUFr�Q�o x?t u UB?Z [dQyUFE f h Ê g,oFGb~ W,� �^� �^� �
J K �,� N O,O
UFZ [^Z�Ê t uvR�oj> @A�,rsTjwvH f�WYUFr�Q�o x?t u UB?Z [dQyUFE f h IdrsojW
P�Z [^Z�Ê tSEFG > @bR�rst < @bg,<�G a @iWYP?> IdP�Z [dQ I�EF� @brsP�oFt u g,P�G Z [dW
DF�FG Z [^Z�Ê tSDF�FG > @bEFG p >�WYDF�FG > @bR�G t u P�a @iWÅwvH f R Id�FE f h I�> @iÃ
UFZ [^Z�Ê t u rsEFoFG > @AEFP B?H f U f k�WYDFUF��U f P�G >/E f�R�G H f R�G g,t W,� � �^� �^� �^� J �

;�=Z [^��E f�< B?C=DFEFG H I
J K � MFN O,O
�B?Z=R I�> @ADF�F� @bP�| ��l=t P @bP�t uv_=o Idt u EFG a�� f�W
DF�jQ f�QyR I�> @i> IdDFoFZ [^]`P?Q f�Q�R�t uv<�U f <�E f�EFZ=;=a @ADFP�G | �j�?W

zFZ [^]=E f�zFh { g,h,G ksE f�UB?Z [^g^Q�< @bksE f�EFG ;=Z IdrsojW
EFt g,EFH f�zFo f <}rsEFU f <�p Z�W

UFZ=R I�> @ADF�FZ [^��t u P @bV=E f�UF| �j|eQ f�P�tIdoFG p Z�W
UFG Z [\l=T n�g,oFZ [\UFr�Q�o x?t uvUB?Z [dQ�UFE f h IdrsojW

P�Z=R I�> @AP�| �jg,TFZ [ � Z [^]`P�| �jTFrsEFoFG > @iWYzFZ [dÃ
P�| �j|jIdp |�P�a @AP�a Idh { h,P @AP�a Id< @bg,<�g,ZS~ W,�Ë� �^� �^� �^� J

J K � �FN
<�G o f�UB?p Z=U f <}P�Z [^g^Q�DFoFG P @bP?W
zFZ [^p Z=�FE f�<�Z [^p Z=g,oqUB?p Z=P @bP�� f DF�Fo f k�W
<�G Z [\zFZ=P @bP�G o f�UB?p Z=U f <�C=a @ADF�Fo f �FE f�l=h { h,p Z�W
l=Z [^] � R @brsR�oFP�E f�_=| �j��E IdH f U f < B?T f TqR�G oFp Z�W

EFP�t P @bV=rsHFP @AP�G <�p Z�W
rsEFU f <�p Z`EF< B?T f g,P�G R?> IdrsTqP�H I���oFp Z�W

l=EFt t u P @bV`l=tIdg,ojQ f r�QFW
zFZ [\l=Z [^h,p Z=oFZ [dQ I���<�tIdg,oFg,Z�W,� �^� �^� �
J K � �FN
R�U f <}UFG a @bR�U f kmzFZ [\DFUFÉ [^�B?TFE f�DFP�G | �jTFG Z [dW
EjQ f g,��t uvDFUFÉ [^�jQ IdoFG Z [dW

l=T n�g,oF��rsTF� f��B?U f rs<�oFG o f�R�U f k�W
DF<�Z [^�^>/t u P @bV`zFZ [^p Z=� f�g,�Ft u DFP�G TFG Z [ � km�B?P @bDFP�Z=h {¡DFh^Q f g^Q�Z [dW

DFP�G U f k�>/G E f�DFh,G H I�> @iwvH f�V=TFU f rs<�< @b<�p >/P @Ag,P�G R Idp Z�W
V=TFEFG T n�oqïs< @b<�p Z�W

zFU f rs<�rsoqzFU f rs<}<�U f rs<}<�E f EFG p Z�W
zFE f h Idt G p Z`zF< @b<�G > @AEjQ�P @bg,P�g,Z=Â^W,�Î�^� �^� �

J K � J,N
_=t � @bP�a�G > @ � oFZ [dQyEFZ [^Z=t uvEFG a�h { W
h,G t <�< @bkð�jC`g,<�t u=ñ/R�t u P @bP�G o f � f DF�FZ [^]�W� t � @bP B î t u U f kml=R�t u P @bV � Z [^Z=C=a @ADF�Fo f �FE f�zFE f h Idt G p Z�W
R�E f h,G t uv�,Z�> @AP�G R IdtI�W
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l=t � @bP�EFG a I�zFZ [^c�a I�R Id| �j£ a I�W
��H IewvH I�>/� @brsP}Ej>/� @bP�� f DF�FZ [^]�W

�Ft � @bP�a�G | �jTq<�| �j<�G EFrst P @AP�| �j|���P @bP�Z [dQ I�W
zFZ [\EFZ=E f�<�G H f U f kmUB�> @i>/G g,<?W,� �^� �^� L

J K �,� N
��� @bV`DFR�U f UFt P�< @bkml=�=U f ksE f g,h,G k�W
l=É [^g,�FDj>/Z [^]`l=T n�g,oFp Z`l=� @bg,P�R�U f km<�G � @bV�W

<�G EFrstSoFZ [^Z`DFh,G Z [^c�t T nszFE f h Idt G p Z�W
_=E f h,t u P @bP�|jIdoFG o f�UB?Z [dQFW
g,R�� @bP�TF< @b<�tIdrsoFh {¡h,tIdP �jQ IdrsojW

DFR�| �jDF|��F| �j�}_=t > IdZ IdrsTqoFG h { �,| �jTq< �F� @bP�C=E f h Idp Z�W
g,<�p Z`UFZ [^h,G > Idp Z`l=Z [dQ I�W
zFZ [^EFZ=E f��B?U f rs<}DF�Fo f oFG g,<?W,�S�^� �^� K

J K �,� N
zFT f TFp Z=h {¡DFh,G �=<�G P B?È=E fsW
zFZ [^]=E f�zFZ [\EFZ=< @bkml=P?>/G < B?C=P @bV=E f��,P�H f�W

<�T f Tj>/t u < @b<}DFh,G Z [^p Z`l�>/t uvg,P�G � @bP B?Z [dW
<�G H f DFh,G H I�> @A< B?C=EFG > IdC=É [^g,�FG p >/oF� @bP�T f T n�rsojW

P�C=E f h Ê Z [dQ � Z [\�FG Q f r�QFW
P�G <?>/G > @AEFr�Q�UFG Z [^V=E f�;=Z [^g,c�< B?oqh,T f TFp Z�W

h,t rsR�< @Akso Idg^>�Q f r�QqW
zFZ [\h,| �jh,p Z=oFZ [dQ Idh {¡h,G Tj> @ADF�Fo f g,oFg,Z�W,�Î�^� �^� �

J K � LFN
h,| �j|jIdZ [ � Z [^DFEFG H IdoFG H f�UFt E f h I�> @ADFh^Q f�QFW
h,G p >/oFG P B � � @bg,P}�,V=U f k�W

zFZ [\P�| ��� E f�DFUFÉ [^�FE f�R�G �FE f � TF� @bDFP�G | �jTFG Z [�W
DFP�G | �jTFh IdZ [\EFr�Q�g,oFG t uvEFZ=E f�<�Z [^��a @YW

R Id| ��� a�G t uvDFh,C=EFG p Z`zFE f EFG p ZXW
R Ê � @bV=U�Ft uvEFP�t E f�< B?p a�P @bV=E f�P�Tj> @bR�| �j|�Z [�W

EFG EF|jI�R�| �j|�| ��zFE f�l=| �j|e> @YW
R�| �j|�g,Eql=Z [dQ I�R�G �Frst oFG g,<¢W,� �^� �^� �

J K � KFN� Z I�zFh { h,G R�E f�R�U f DF<�o f ksE f ÂÅDF�FG > @i> Ê t u W
zFEFP @bV � E f rsEFg,oql=C=a @ADFh^Q f�Q�rsEFoFG > @iW

l=��E f�ksZ IdrsoF< @A< �Ft u < @bk � Z [^h,g,Eq<�C=P B?Z [dQ�g,<�G t u W
g,<�G Q f�Q�< @ADF<�G Z [^DFZ�Q IdrsojW

rsR�oFE f�DF<�G HFh { h,��E f�;=Z IdrsoqR�G Z=R�t G > @AR�|�� @bP�h { h,��E f�;=< @b< B?p Z�W
h,< @b<�t uv<�G E f��=P�t u P B?Z [dQ�g,<�G t uvP�Z IdrsojW

P�G <?> @ADF�Fo f kmzFZ [^��a @ba�E f�DFP�G | �jT P�a @bR�p Z�W� Z [^]`P�| �j�}DFP�G | �jg,TFg,ZXW,� �^� �^� M
J K �,� N
zFZ [\DF�Fo f g,P�Z [\l=T n�g,oFZ [^ÂÅ_=rst o Ê t u � <?Q f V`zFZ [^]=E fsÃ
zFZ [\EFZ=< @bg,< � C=P @bV=E f��,P�H fsW

<�É [^rs�qoFG a IdrsoFh {¡DFh,G Z [\DFh,oFg,t G Z [dW
DFUFÉ [^�FE f�l=Z [^] � TFU f <�R�p Z=< @A<�HFg^>/�,rst W

E IdZ [\DF�Fo f R�G a�t P @bP�Z [\UFP�t uvh,G H f h,TjW
wvH f P�Tj> @A�B?r�Q�rsR�< @bk � rsEFg,oFG t uvDF<�G �=E f�W
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�FU f <�h { ÏqEj>/t u � f g,�FG p >�WY<�| �jg,�Fr�QyzFE f DFh,C=EFG Z [\<�G p a?WYUFG 9�E f�Ã
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J K,� � N
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��Tj> @Al=t R�< @A<�G t u h { �ÅÌFR�G WYl=|jIdoFG t uvR Ê < B¢l=�=U f k¡  g,t W,�Î�^� K � �
J K,�,LFN
EFG p >/h {¡�,V=U f kmEj>/t p |�g,Ej> @iWYrsR�P B¢l=T n�g,oFZ [\EFZ=E f �,V=U f k�WYzFZ [dÃ
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V=Z [^�?> @AEFG tI�<���< @b<�R�p Z=P @iWYV�>�g,R�HFEFZ [^]�Ã
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