
��������� 	���
���� ��
	�����
������ ����� �� ���������������� �
!�

� "$#&%('*),+.-/),01010

2



354 6 7*8:9,8:;�< =>;�?A@CBEDF9,8HG�9
I.J�KMLONQP ROSUT$J�VXWYNQZ[W�NQW]\^R`_aNQWYZ:Rcb>K[dE\eJaK�f�ga_aK:dYhiVjNQg�k`lad^NigaZ:NilahQK[W]k>RcbOK:d^g�NQgakmLOhih�gaLn\efad^LOhol�JaK:gaROP/K[g&L�p
laLOdY\^NQZ:f�hqLOdYhiV�\eJaR>WYKrd^K:hQLn\eNigaks\eR5P/Ln\^\^K:d[paK:gaK[d^kOVOptLOga_�\eJaK[NQd.Nigu\^K:d^LOZ[\^NQR>gaW[v

wxV�Ni\^WyR>fX\eWY\eLOga_aNigaksWYfaZ:Z[K:W^W.\^Jad^R>f�k>JaR>f�\x\eJaK{zO|n\eJ/Z:K[gu\^fadYVOp&laJ�VjW^NQZ[W.J&LOW1\edeLngaWYS}R>dYP/K[_ER>fad1bjNQW^NiR>gEROS
\^JaK~fagaNibOK:dYW^K~NQg���JaNQZ�J��xKUhiNib>KrLnga_�JaLOW�hiK:_�\eR/Ls\edYK:P�K:ga_aROfaW��aR��xK:dYNQgak�ROS�\eK[Z�JagaR>hiR>k>NQZ:LOh�LO_XbOLngaZ:K[W�R>g
LnhQh�WYRXZ[NQK[\eLOh�S}d^ROgu\^W.� P/LOg�V�ROS���JaNQZ�JF�yK~gaRc��\eLO�OKrS}R>d�k>deLngu\^K:_�v1I.JaNiW�NiP/l&LnZ[\.J&LnWoLOdYNQWYK:gF��K[ZHLOfaWYKOp(NQg
Ln_a_aNi\^NQR>g�\eRsN�\eWxd^R>hiKoNQg]K:hQf�Z:NQ_aLn\eNigakU\^JaK��&LOWYNQZ�d^fahiK:W�Z[R>g�\ed^ROhQhQNigakULOhQhtg&Ln\^fadeLnh�laJaK[gaR>P�K:g&LXp�laJ�VjW^NiZ:W.NQWx\eJaK
� P/K:LOW^fadYK:P�K:g�\xW^Z:NiK:gaZ[K:�{��WYJaRc��NQgakUJaRc��P]L�\eJaK[P]Ln\^NQZ:LOhaLOg�_/Z[R>P/l�f�\�Ln\^NQR>gaLOhaladYK:Z:NiW^NiR>g/P/LHV��(K�LnlalahQNiK:_
\^R/f�ga_aK:dYWY\eLOga_�\^JaKU�(K:JaLcbjNiR>fad�ROS,Z[R>P/l�hQK���WYVjWY\^K:P�W:v��&fadY\^JaK:dYP/ROd^KOp&l�JuVjWYNQZ:W�NQW.\eJ�KU_aNiW^Z[NQlahiNQgaKo\^J&Ln\�J&LOW
l�NQR>gaK[K:dYK:_FgaK[��P�K[\^JaRj_aW.ROS�R>�aW^K[dYbnLn\^NQR>g�\eJaLn\�K��j\eK[ga_�R>f�d�LO�aNQhiNi\�V�\eR5Z:ROP/ladYK:JaK[ga_FR>fad.�yROd^hQ_�v

�&R>dy\^JaK:WYK~dYKHLOWYR>gaW[p&laJ�VXWYNQZ[W�NiW�L5Z[R>d^K{_�NQW^Z[NQlahiNQgaK�S}R>d.ladYR>W^l(K:Z�\eNibOKrW^Z:NiK:g�\eNiWY\^W�Nig�LOhQh(�&K:hi_aW:ptLnga_�laJ�VXWYN��
Z[NQW�\eW \^JaK:P�W^K[hib>K[WsROS¡\^K:g`�(K:Z[R>P/K]k>K:gaK[deLOhiNQW�\eWr��JaRMLOlalah�VM\eJaK[NQd~fagaNQ¢ufaK]W^�uNQhihQW~NQg�RO�aW^K[dYbnLn\eNiR>g�p$Lng&LOhiVjWYNQW
Lnga_�P�Rj_aK:hihQNQg�kU\eR�LOdYKHLOW.\^J&Ln\�K��j\^K:ga_£�(K[VOR>ga_FlaJ�VjW^NQZ[WoLnga_��(K[VOR>ga_�W^Z:NiK:gaZ[KOv

I.JaK�LONiP¤ROS¥\^JaK�¦�K:l&LOd�\eP�K:g�\{ROSyT$J�VXWYNQZ[W Ln\o\eJaK�§�g�Nib>K[d^WYNi\�V£RnSyI�R>d^ROgu\^R�NQWo\^RF�(K5Ln\{\^JaKsS}R>d^K�S}d^R>g�\
RnSodYK:W^K:LOd^Z�J�pyK:P�K:dYk>NQg�kMLOWs\eJaK�W�\ed^ROgak>K:W�\5laJ�VjW^NQZ[W/_�K:l&LOd�\eP�K:g�\5NQg�¨�LOgaLO_&L�p¥NQgmdYK:W^K:LOd^Z�J�pyNQg©kOdeLO_afaLn\eK
hiK[bOK:ha\ed^LONQg�NQgakap>LOga_5NQg5W^l(K:Z[NqLOhiNQW�\¥LOga_5k>K[gaK:d^LOh&faga_aK[d^k>d^LO_af&L�\eK�NQgaW�\edYfaZ[\^NQR>g�puLnga_�\^Rr��K�S}fahihiVUZ:R>P�l(K[\eN�\eN�b>K
��N�\eJE\^JaKob>K[dYV]��K[WY\.laJ�VjW^NiZ:W._aK[l&LOd�\eP�K:g�\eW.Nig/\eJ�K�hQK:LO_aNQg�k lafa��hQNQZ�d^K[W^KHLnd^Z�J�fagaN�b>K:dYW^N�\eNQK[W�NQg/\eJaK{§~v«ª(vaLOga_
\^JaKU�xR>dYhQ_�v�ªjNi\efaLn\eK[_�NQg�¨�LOg&Ln_&L�¬W�hQLOd^k>K[WY\�d^K[W^KHLnd^Z�JX�®R>d^NiK:g�\eK[_£fagaN�b>K:dYW^N�\�VF��N�\eJFWY\^fa_aK:g�\^W�ROS,\^JaKUJ�NQk>JaK[WY\
Z:LOhQNi�ad^K�d^K[Z:d^f�Ni\eK[_���NQ_aK[hiV�S}d^R>P¯\eJaK���J�R>hQK{Z[R>fag�\ed�V>p��xK{bXNiK[�°R>fad�kOR�LOh�LnW.Lsg&Ln\^NQR>g&Lnh�R>�ahiNQk�L�\eNQROg�S}R>dx\eJaK
_�K:l&LOd�\eP�K:g�\�LOga_�\eJaK~§�gaNibOK:d^WYNi\�VOv

± fadrlahqLng�NiW{_ad^N�b>K[g���V�S}R>fadr�adYR�LO_MNQgaN�\eNQLn\eN�b>K:W[²~ªXfa�&L�\eR>P�NQZ�T$J�VjW^NiZ:WsLnga_´³�WY\^d^R>laJ�VjW^NiZ:W[p$¨yR>P�lahQKµ�
ªuVXW�\eK[P/W�LOga_�¶�Ln\^K:d^NQLOhQW[p&T$hqLOg�K[\�LndYVFªXZ[NQK[gaZ:Knp�Lnga_�¨yR>P/l�f�\�Ln\^NQR>gaLOh�T$J�VXWYNQZ[W:vyI.J�NQW�ZHLn\^K:k>ROd^NQ·:Ln\eNiR>g�_aRjK:W
g�RO\ydYK[�&K[Z[\�\^JaKoW�\edYR>gak Z[d^R>WYW��®hQNQg��nLnk>K:W¥\eJ&L�\yKµ��NiWY\y��K�\��yK[K:g�LOhiha\eJaK[W^K�NigaNi\^NqLn\^Nib>K[W:v�¸�g]\eJ�KoZHLnW^KoRnS�¨yR>P�lafX�
\eLn\eNiR>g&LOhtT$J�VjW^NiZ:W�\eJ�KoZ:dYR>W^W¹��hiNQga��LOk>K[WyLnd^KoWYR Z[R>P/l�hQK[\^K.� NQga_�K:K:_�pXlaJ�VjW^NiZ:NiWY\eWyJ&LHb>K�hiK:_/\^JaKo_�K[b>K[hQR>l�P/K[gu\
RnSxWYZ:NiK:g�\eN��&ZsZ:ROP/lafX\�Ln\^NQR>g�pt��JaNiZ�J�f�ga_aK:dYlaNQg�W�gaKHLnd^hiV�LOhih�ROS¥l�JuVjWYNQZ:Wo� \eJ&Ln\o\eJaNiW�NQgaN�\eNQLn\eN�b>Krl�K[d^P�KHLn\^K:W
\^JaK~RO\eJaK[d�\eJadYK:Knvx¸�g�LOhQh(S}R>fad�NQgaN�\eNQLn\eN�b>K:W[pX�xKrJ&LHb>K f�ga_aK:d�\�LO�nK:g�faga_aK[d^k>d^LO_af&Ln\^K Lnga_�kOdeLO_afaLn\eK{ladYR>k>d^LOP
_�K[b>K[hQR>l�P/K[gu\�\^J&Ln\�NigubOR>hibOK:W�gaK��º_�NQd^K[Z[\^NQR>gaWELOga_�Z:hiR>W^K[dEhQNiga�uW]��Ni\^J�Z:R>k>gaLn\eK£_�NQW^Z[NQlahiNQgaK[W/��N�\eJaNig»\eJaK
§�gaNibOK:dYW^Ni\�VOv

± fad.k>R�LnhQW�Z:LOg�ROgahiV]��K{P�K[\�N�S��xK~d^K:P/LONig�L�bjN�\�LOh�Lnga_FLOZ[\^Nib>KrP�K:Ps�(K:d.RnS�\^JaK~�tLOZ:fah�\�VEROS�³od�\eW�LOga_
ªjZ:NQK[gaZ:KnvxI.J�NQW�d^K[¢jf�NQd^K[W�f�W�\^R�Z[R>g�\eNigjf�K~\^R�K[gaJ&LOg�Z:K~R>fad�faga_aK[d^k>d^LO_af&L�\eK~Z:R>fadYW^KrRO¼�K:dYNQgak>W[pa\eR5P/LONQg�\�LnNQg
\^JaK�Kµ��Z[K:hihQK:g�Z:KyRnStR>fad�k>deLO_�f&Ln\eKxlad^ROk>deLOPFpnLOga_ \^R�d^K[NQg�S}R>dYZ:K1\eJaKxWY\edYR>gak�hiNQga��LOkOK:W���Ni\^Js_aK:laLOdY\^P/K[gu\^W,W^f�Z�J
LnWy³oW�\edYR>gaR>P VOp&¨yJaK[P/NiWY\^dYV>p�½{K:R>hiR>kOV>pjLOg�_�¶�Ln\^JaK:P/Ln\eNiZ:WxLOga_�\eJaK{�tLOZ[fahi\�V5RnS�³olal�hQNQK[_�ªXZ[NQK[gaZ:KoLOga_�¾$gX�
kONQgaK[K:d^Nigakav1I�ROk>K[\^JaK:d���Ni\^J�Z[hQR>WYK:d�Z:R>hihqLO�(R>d^Ln\eNiR>gaWx��N�\eJFk>deLn_af&Ln\^K~ROd^k�LOg�NQ·HL�\eNQROgaW.W^faZ�J�LOW�\eJaK ¨�LOg&LO_�NqLOg
¸�g�WY\eN�\ef�\^K�S}R>d.I.JaK[R>d^K�\eNQZ:LOh�³�WY\edYR>laJ�VjW^NiZ:WU¿À¨y¸�I�³{Áµpa\eJaK{¸�gaW�\eN�\ef�\^K�S}R>d�wyNQROP]Ln\^K:dYNqLOhiWxLnga_FwyNQR>P�K:_�NQZHLnh�¾$gX�
kONQgaK[K:d^Nigak�¿}¸¹w�w.¶�¾1ÁoLnga_£\eJaK ¸�W^RO\^deLOZ[K�ÂÃLO��ROdeLn\^R>dYVOp(�xKs�(K:hQNiK[bOK R>fad�lahqLng£lad^ROl�K[d^hiVFZ:LOlaNi\eLOhQNi·:K[W�ROg£\eJaK
Nig�\eK:dY_aNQWYZ:NilahQNig&LOdYV]LOWYl�K[Z[\�ROS�\eJaK~§�g�Nib>K[d^WYNi\�V>v
"yÄ �`'�Å���Æ�%ÃÇ�ÈÉÆxÊ��´'.Ë�È�Ì�%�È�Ê�Æ1#ÎÍa'�Å���Å�Ï�Í�	°ÅÃ%�"$Ð{Å
I.J�Ky¦�K[l&LOdY\^P/K[g�\ÃROSaT$J�VjW^NiZ:W�NQWÃLOlal�d^R�LOZ�J�NQgak.\eJ�K¥VOKHLOd�zO|O|>|y��Ni\^JULngUKµ��Z[K:hihQK:g�\ÃSÑLOZ[fahi\�VOpnL.W�\ed^ROgak�d^K:WYKHLOdYZ�J
�aLOW^K�LOga_�\eJaK�R>lal(R>d�\efagaN�\�Vs\eR~K:g�J&LOgaZ[KoR>fad¥fag�_aK:dYk>deLO_�f&Ln\eK�LOga_�k>d^LO_af&Ln\^K�lad^R>kOdeLOP�W:v�I.Jad^R>f�k>JEL{V>K:LOd��
hiR>gak5ladYRXZ[K:W^W�ROS,Z[R>gaWYfahi\eLn\eNiR>g�pa_aNiW^Z[faW^WYNQR>g�LOga_FWY\ef�_�V>pt�yK~J&LHb>KUNQ_aK[g�\eNi�aK:_�S}R>fad��OK�V�NigaNi\^NqLn\^NibOK:Wy\^J&Ln\��yK
�(K:hiNQK�b>KrR>fad._aK[l&LOd�\eP�K:g�\�PsfaWY\�laf�d^W^f�KOv
2 v�ªXfa�&Ln\^R>P�NQZ¥T$J�VXWYNQZ[W$LOga_~³oW�\ed^ROlaJ�VXWYNQZ[WÃ�Ò\eJaKxLOdYKHL�NQgr��JaNQZ�J~\eJaK1P/ROWY\ÃS}faga_&LnP/K[gu\eLOh>S}R>dYPsfahqL�\eNQROgaW
ROS�\^JaK�k>K:gaK[deLOhthQLc��W¥ROS�g&Ln\^fad^K�LOd^K�_aK�b>K[hQR>l(K:_�\eJadYR>fak>J5\eJaK[R>d^K�\eNiZHLOh&NigaW^Nik>J�\1LOga_�K��Xl�K[d^NiP/K[gu\^W1\^J&Ln\

2



lad^R>�(K�R>f�dyfagaN�b>K[d^W^KrL�\.��Rn\eJEWYfa�&Ln\^R>P/NiZ�LOg�_�LOWY\^d^R>l�JuVjWYNQZHLnh�W^Z:LOhQK[W:v$I.JaK{k>R>LOh�RnS�\eJaNiWyWYVjg�\eJ�K:W^NiW�NQW
LOg�f�ga_aK:dYWY\eLOga_aNigak/RnS�\^JaK{S}faga_&LOP�K:g�\eLOh�WY\^d^faZ�\efadYK Lnga_�K�b>R>hif�\eNiR>g�ROS�R>fad.fagaN�b>K[d^W^Knv

zXv�¨yR>P/l�hQK���ªjVjWY\^K:P�WrLOga_´¶�Ln\^K:dYNqLOhiW�� \^JaKs�adYR�LO_aK[WY\~LOdYKHLEROS1laJ�VjW^NiZ:W:p���N�\eJ£\eJ�K�k>d^K:Ln\eK[WY\{NiP/l&LnZ[\
R>g]RO\^JaK:d1W^Z[NQK[gaZ:K[W.LOga_/W^RjZ:NQK�\�V>v$¸®\xNQg�b>ROhib>K[WxdYK:WYKHLOdYZ�J�R>g]P/Ln\^\^K:d1Ln\yLOhQh&hiK[bOK:hQW1ROS�Z:R>P�lahQKµ�XNi\�V>p�S}dYR>P
Ln\eR>P�Wo\^R�P/R>hiK:Z[fahQK[W:p�\^R�W^R>hiNQ_aW[p�\eR��aNiR>hQROk>NQZ:LOhÃWYVjWY\^K:P�W:vsI.JaK5W�VXW�\eK[P/W{�xKs�&ga_MP/ROWY\{Nigu\^K:dYK:WY\^NQgak
deLOgakOKyS}d^R>P�Ln\^R>P�NQZ1k�LOW^K[W$Ln\ÓK��j\edYK:P�K:hiVUhQRc�©\^K:P�l�K[deLn\^fad^K[W:pO\^R�Z:d�VXW�\�LOhiWÓ\eJaLn\¥LOdYKyW^f�l�K[d^Z:ROga_afaZ�\eR>dYW
Ln\~fagufaW^f&LnhQhiV£JaNQk>J�\^K:P�l�K[deLn\^fad^K[W:pÃ\eRF�aNQR>hiR>k>NiZHLOh�WY\^d^faZ�\efadYK:WU��J�R>W^K��&LOWYNQZ5laJ�VjW^NQZ[WUl�d^NQg�Z:NQl�hQK:W{dYK��
P]LONigE\eR��(KrfagaZ:RcbOK:d^K[_�vyI.J�NQW.NQg�Ni\eNQLn\eN�b>K�lad^K[W^K:g�\^W�K[gaR>d^P�R>faW.ROlal�ROdY\ef�gaNi\^NQK:WxS}R>d�\eJaK{_�K[b>K[hQR>l�P/K[gu\
ROSÓg�K[��P/Ln\eK[d^NQLOhQWyLOga_�\eK:Z�J�gaR>hQROk>NQK[W:v

Ô v�T¥hQLOgaK�\�LOd�V�ªXZ[NQK[gaZ:Ko� \^JaK{LOdYKHL�ROS�laJ�VjW^NQZ[W.��JaK:dYK��yK~LOlal�hiV�S}faga_&LOP�K:g�\eLOh�ladYNQgaZ[NQlahiK:Wy\^R�Z:R>P�ladYK��
JaK:ga_�R>gaK~ROSÓ\^JaKUP�R>W�\�Z[R>P�lahQKµ�FWYVjWY\^K:P�W�� \eJaK~lahQLOgaK[\��xKUhiNib>KrR>g�v ± �aW^K[dYbnLn\eNiR>gaW�ROS,l�hqLOgaK�\�LOd�V
laJaK:g�R>P/K[g&L5faW^Nigak5d^K:P�RO\^K�W^R>f�ga_aNQg�k�RnSÓR>f�d�Ln\eP�R>W^l�JaK:dYKOp&k>K[R>laJ�VjW^NQZ:LOh�K��XlahiR>deL�\eNQROg�LOga_�\eJaK[R>d^K�\Y�
NQZHLnh�P�RX_�K:hQhiNQgakrdYK:P/LONQg/Z:K:g�\^deLOh�\^RsR>fadxWY\^fa_�VERnSÃKHLOd�\eJ�v$I.JaK{_�K[b>K[hQR>l�P/K[gu\�ROSÃP/ROd^KoWYR>laJaNiWY\^NQZHL�\eK:_
\eK:Z�J�gaNQ¢ufaK[Wr\^RER>�aWYK:d�b>K5LOga_�P�Rj_aK:h�R>fad�l�hqLOgaK�\�NiWo�OK�V�\^REfaga_aK[d^W�\�LOga_�NQgakE\^JaKsJufaP/LOg�NQP�l&LOZ�\oR>g
R>fad�K:Z[R>WYVjWY\^K:PFv

Õ v�¨yR>P/l�f�\�Ln\^NQR>gaLOh{T$J�VXWYNQZ[W�� T$JuVjWYNQZ:W�J&LOWF��K[K:g�Ln\�\^JaKMS}R>d^K�S}d^R>g�\FNQg!LOlal�hiVjNQgakÉZ:ROP/lafX\�Ln\^NQR>g&Lnh
\eK:Z�J�gaNQ¢ufaK[W�\eRsfag�_aK:dYWY\�Lnga_�\eJaK���K[J&LHbXNiR>fadxROSÃZ:R>P�lahiK��/WYVjWY\^K:P�W.LOga_/\eRsl(K:d�S}R>d^P¯hqLnd^k>K�W^Z:LOhQK�_&Ln\�L
LOg&LOh�VXWYNQW[vÖI.JaNiW�NQPs�af�K:W�bjNQdY\^f&LOhihiV�LnhQh�ROS R>fadFLOZ�\eNibjN�\eNQK[W:p�deLOgakONQgak`S}dYR>P _&Ln\eL�LnZ:¢ufaNQWYNi\^NQR>g!LOga_
LOg&LOh�VXWYNQWxNQg]ROfadyfag�_aK:dYk>deLO_�f&Ln\eKohqLO�(R>deL�\eR>dYNQK:W$\^R \eJaKofaW^K�RnS�\eJaK�JaNQk>J�K:WY\yl�K[dYS}R>dYP]LngaZ:K�Z:R>P�laf�\^NQgak
WYVjWY\^K:P�W�Nig�\^JaK~§�gaN�b>K[d^W^N�\�VE\eR5P�RX_�K:h�\^JaKrKHLOd�\eJ�¬WoL�\eP�R>W^laJ�K:d^Knv

I.JaK[W^K�S}R>fad�NQg�\eNQLn\eN�b>K[W�S}RjZ:faW�R>fad,dYK:W^ROfad^Z[K:W$R>gs\^JaK�P�R>WY\ÓK[¼�K:Z[\^NibOKy��LHVjW$\eRo\^deLONigU\^JaK�gaKµ�X\¥kOK:gaK[deLn\^NQR>g
RnS,laJ�VjW^NiZHLOh�WYZ:NQK[g�\eNQW�\eW[p�Lnga_FLn\�\eJaKrWeLnP/K�\^NQP�K�\eJaK�V�W^fal�l�R>d�\�L�laJ�VjW^NiZ:W�k>deLn_af&Ln\^K~dYK:WYKHLOdYZ�J�ladYR>k>deLnP×Ln\
\^JaK�S}ROd^K[S}dYR>g�\]NigÉ\^JaR>WYK��&K[hQ_aW/ROS{d^K[W^K:LOd^Z�J»\^J&Ln\]LOd^KFR>fad�lad^NiR>d^N�\eNiK:W:vÉØ�K���K[hQNiK[b>K�\eJ�NQW5��NQhQh.P�Rcb>KF\eJaK
§�gaNibOK:dYW^Ni\�VFROS,I�R>dYR>g�\eR�S}R>dY�yLOd^_�LOW�R>gaK RnSÓ\eJ�K hQK:LO_aNigak/NigaWY\^Ni\^f�\eNiR>gaW.NQgFK:_�faZHLn\^NQR>g�LOga_£dYK:WYKHLOdYZ�J£NQgF\eJaK
l�JuVjWYNQZHLnh�WYZ:NiK:gaZ[K:W:v
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J�K[\eK[d^R>kOK:gaK[R>faW�LOWxR>fad^W[pj\^JaKoK�¼�K[Z[\^Nib>Ko_aK:WYNQk>g�Lnga_E_aK[hQNibOK:d�V/RnS�W^faZ�J�LrS}R>d^P/Ln\xNQWxLUZ�J&LnhQhQK[gak>NigakUl�d^R>�ahiK:PFp
��f�\�R>gaK�R>gÎ��JaNiZ�J�_aNQWYZ:faWYW^NiR>gaW�LOdYK�NigÎladYR>k>d^K[W^W[v�¸�g�LOhQP�R>W�\]LnhQh�W^Z:K[g&LOdYNQR>W[p��yK£��NihQh.�(K£d^K[¢jf�NQd^K[_Î\eR
Nig�\ed^Rj_afaZ[K~LOgFLO_a_aN�\eNQROg&LOh�îjv |5��¨�¾ÎNQg�R>f�d�kOdeLO_afaLn\eK{Z[R>fad^WYKURn¼�K[d^NQg�k>W:v

î



³oZ[Z:R>dY_aNQg�k]\eR]\^JaK Ø�JaN�\eK TÓLOl(K:d[p � _aRjZ[\^R>deLOhï��W�\ed^K:LOP K:gadYR>hQP�K:g�\�W^JaROfahQ_��(KshQNiP/N�\eK[_FROgahiVF��V£WYfal�K[d��
bjNiW^R>d�V�Z:LOl&LOZ[Ni\�VOvö��§�W^Nigak/\^JaNQWoLOW�L�k>faNQ_�KOpt�yKsJaLcbOKsW^K�\{L�lad^K[hQNQP�NQgaLOdYV�kOdeLO_afaLn\eK~K:gadYR>hQP�K:g�\�\�LOdYk>K[\�S}R>d
zn|>| Õ �¹zO|>|�îsROS 2UT |�� 2cñ |�WY\ef�_aK:g�\eW�¿ÑW^K[K ³�lal�K[ga_aNï�£�,Á�vyØ�JaNihQK~LOk>kOd^K:WYW^N�b>K dYK:Z[d^faN�\eP�K:g�\���NihQh��(K g�K:Z:K[W^W^LOdYV
\^R�NQgaZ[d^KHLnW^K5R>fad{K[gad^R>hiP/K[g�\Hp�\eJ�NQW{K[¼�R>d�\UNiWrLOhQdYKHLO_XV��xK:hih$faga_aK[dY�yLcVOv/¸�g´LO_a_�Ni\eNiR>g�\^R�\^JaK5_aK:laLOdY\^P/K[gu\:¬öW
bjNiW^NQ��hQK5lad^K[W^K[gaZ:K�L�\ K�b>K:g�\^WsW^faZ�JmLnW~\^JaKE¨�Lng&LO_aNQLOg`§�ga_aK:dYk>deLn_af&Ln\^K]T$J�VjW^NQZ[W5¨yR>g�S}K[d^K[gaZ:Knp,�yK/faW^K�\eJaK
Loª�¾@6.¨ ªjfaP/P�K:dV6�K[W^KHLnd^Z�JÉ³��yLOd^_aW�\^R��ad^Nigak�l�Rn\eK:g�\^NqLOhxk>deLO_�f&Ln\eK�W�\efa_�K:g�\eW�\eRMI�R>d^ROgu\^R£��JaNQhiK]\eJ�K[V
Lnd^K�faga_�K:d^kOdeLO_afaLn\eK[W:pÃ�yK5J&LHb>K�_aK�b>K:hiR>l(K:_�gaK[�Clafa�ahiNQZ:N�\�V�P/Ln\^K:d^NQLOhÀp�LOga_M�yK5J&LHbOK�dYK:_aK[W^Nik>gaK:_´LOga_�K��u�
laLOga_aK[_�R>f�d5�xK:�Él&LOkOK:W:vmI.JaK�¸�g�\eK[d^g&L�\eNQROg&LOhW6�K:Z[d^faN�\eP�K:g�\5³��yLOd^_�W/J&LnW/LnhQhQRc�xK:_©faW�\^R�f�ga_aK:d�\�LO�nK�L
P/L�ìYR>d.NigaNi\^NqLn\^NibOKoNQg�NigaZ:dYKHLOWYNQgak�\^JaKrgjf�Ps��K[d�ROSÓW�\efa_�K:g�\eW��yK~ZHLOg��xK:hiZ:R>P�K{S}d^R>P LO�ad^R>LO_�v

± gaK�LOZ�J�NQK[bOK:P�K:g�\~ROS$\eJ�K�l&LOWY\rl�hqLOgag�NQgak/Z[VjZ:hiK�J&LOW{�(K:K:g�\^JaK�NQg�\edYRX_�faZ[\^NQR>g�ROSxLEZ:R>hihqLO�(R>deL�\eNibOKU³�W��
\^d^R>l�JuVjWYNQZ:WU¶´v ªXZnv�T$d^R>k>d^LOP�P/R>f�gu\^K:_]ìYR>Nigu\^hiVF��V£\eJ�K5¦�K:l&LOd�\eP�K:g�\eW{RnSx³�WY\^d^R>gaROP V�LOg�_MT¥J�VjW^NiZ:W[vsØ�K
JaLcbOKEW^f�lal�ROdY\eK[_�\eJ�NQW l�d^R>k>d^LOPæ��Ni\^J´\��xR�SÑLOZ[fahi\�V�LOl�l�R>Nig�\eP�K:g�\eW]¿ÑR>g�KrìYR>Nigu\^hiV£��N�\eJ´³oWY\^d^R>g�R>P V�Á�vF³oW
\^JaNQWxlad^ROk>deLOPÛ�(K:Z[R>P�K:W�K[WY\�Ln�ahQNiW^JaK[_�pj�xK�lahQLOg/\^RsRO¼�K:d1\��yR�gaK���k>deLn_af&Ln\^KoZ:ROfad^WYK:W.NQg�\eJaNiWyLnd^KHLXv,Ø�KoLOd^K
LnhQW^RFZ:ROgaW^Ni_aK:dYNQgakFRO¼�K:d^Nigak�LFladYROS}K:WYW^NiR>g&LOhx¶´v ªXZOv]lad^R>kOdeLOPæNig�¾Ó�XlahiR>deLn\^NQR>g�½{K:R>laJ�VjW^NiZ:W[p���JaNiZ�J´�xR>fahQ_
�(K�RO¼�K:dYK:_�ìYR>NQg�\^hiVM��Ni\^Jm\^JaK�¦�K:laLOdY\^P/K[gu\sROSo½rK[R>hQR>knV�Lnga_©\eJaK�¦�N�bXNiW^NiR>g�ROS�¶�NigaK:d^LOh�¾$gak>NigaK:K[d^Nigak�NQg
�j³{ª�¾.v�¨yR>P�lahQK[P/K[g�\.\eR�W^falal(R>d�\�\^JaNQW�ladYR>k>deLnPÖ�xR>fahQ_�Z:R>P�K�S}d^ROP \eJaK~I�K:Z���¨yJ&LONid�Lnga_�Lng�LO_�_aNi\^NQR>g&Lnh
Lnlal�RONQg�\eP�K:g�\�NQg�Kµ��l�hQR>d^Ln\eNiR>g�k>K:ROlaJ�VXWYNQZ[W:v

I.JaK�§�gaNibOK:dYW^Ni\�VÎROSrI�R>d^R>g�\^R©J&LOW�L���Ni_aK�LOdYdeLHVÉROS~WY\edYR>gak©ladYR>k>d^LOP/W/NQgÎ\^JaK£lahQLOgaK�\�LOd�V�WYZ:NiK:gaZ[K:W:p
WYlad^K:LO_5LOP�R>gakoT¥J�VjW^NiZ:W[p�¨yJ�K:P�NQWY\^dYVOpu½rK[R>hQROkOV>p�³oW�\ed^ROgaR>P VOp�LOga_�¨y¸�I�³ v�Ø�K�Nig�\eK:g�_ \eR�Z[R>g�\eNigjf�Ky�yROd^�uNQgak
\^Rc��LOdY_aW5WY\^d^R>gakOK:d�Z:ROhQhqLn��R>d^Ln\eNiR>g���K�\��yK[K:gm\eJaK[W^K�fagaN�\eW:v�I.JaK�_aK�b>K[hQR>laP�K:g�\�ROS�L£Z:ROhQhqLn��R>d^Ln\eN�b>K]¶´v ªXZOv
l�d^R>k>d^LOPCNig5T$hqLOgaK�\�LOd�V5ªXZ[NQK[gaZ:KnpXLnhQR>gak�\eJaK.hiNQgaK[W,ROS(\eJaK.R>g�K.NQg�³oW�\edYR>gaR>P VsLOga_�T$J�VXWYNQZ[W:pjNQW$R>gaK.l(R>WYW^NQ��hQK
S}fX\efadYK~NigaNi\^NqLn\^NibOK�\eJaLn\.�yKULOdYKULnZ[\eN�b>K[hiVEKµ�XlahQR>dYNQgak�v

��ÆyëYX[Z�Å�ë¯Å�é�Í��uë\X[Z�Ì�%�"ÓÍaÌ¹Æyé�È
Ø´K�LOd^K�l�d^R>l(R>W^Nigak`\eR©P/LONigu\eLONQg»L`WY\edYR>gakmW^K�\FROSUT¥J�VjW^NiZ:W�ªXl(K:Z:NQLOhQNiWY\]lad^R>kOdeLOP�W:p�\eR©W�\ed^K[gakO\^JaK:g!\eJaK
T$J�VjW^NiZ:W/¶�L�ìYR>dUlad^ROk>deLOP ¿Àzjv |£��¨�¾1Á�p�W^fal�l�R>d�\5¾$I�T×¿ 2 v |���¨�¾1Áµp,LOga_©_�K[b>K[hQR>l`\^JaKE³�lalahQNiK:_©T$J�VjW^NiZ:W:p
wxNQR>laJ�VjW^NiZ:W/LOga_ÎT¥hQLOgaK�\�LOd�VÉªXZ:NiK:gaZ[K:WEªXl�K[Z:NQLOhQNiWY\5ladYR>k>deLnP/W�¿ Ô v |���¨�¾xÁ�_afadYNQgakM\eJ�K�Z[fad^dYK:g�\ElahQLOgagaNigak
l(K:dYNQRj_�v ± fadUP/Rcb>K/\eRML�P�R>d^K/_aNQW�\eNigaZ[\�¶´v«ªjZOv�k>d^LO_af&Ln\^KEladYR>k>deLnP ��NihQh¥d^K[¢ufaNQdYK]\eJaK]NQg�\edYRX_af�Z[\eNiR>g`ROS
îjv |���¨�¾.vaI�R>k>K[\^JaK:d[p�\eJ�K:W^K{NigaNi\^NqLn\^NibOK:W1d^K:WYfahi\�NQg�LOg�NigaZ:dYKHLOWYK�NQg/\eKHLnZ�JaNQgak�hiR�LO_ERnS 2O2 v | ��¨�¾.p���J�NQZ�JE��NQhih
dYK:¢ufaNid^K ñ vö|5�ÓI�¾ÎLO_�_aNi\^NQR>g&Lnh�Z[R>P/l�hQK:P�K:g�\�\^R5_aK:hiNib>K[d:v$I�LO�uNQgak�Nig�\eR�Z:ROgaW^Ni_aK:d^Ln\eNiR>gE\eJaK{�abOKrd^K[\^NQdYK:P�K:g�\eW
ROgF\^JaKUªj\Hv1½{K:R>dYk>KrZHLOP�lafaW[p��xK~��NihQh�dYK:¢ufaNid^K~L�P/NigaNQPsf�PÖROS 2 zXvö|5�ÓI�¾ÎgaK���LOl�l�R>Nig�\eP�K:g�\eW.R>g�\eJ�K ªu\Hv
½{K:ROd^k>KrZHLnP/laf�W.NQg�\eJaKrgaKµ�j\olahQLOgagaNigak�l(K:d^NiRX_�v
%ÓÄ ��ÅÃÈ�ÅÃ"$#&%(' �ué{Ì�ÍaÌ�"ÓÍaÌ�÷yÅÃÈ
± fad~lahQLOg´JaLOW Ni_aK:g�\eN��&K:_�S}R>fadrRcb>K[d��¹Lnd^Z�JaNigak�NigaNi\^NqLn\^Nib>K[W�S}R>dr\eJaK�_aK:laLOdY\^P/K[gu\:p,LOg�_´\eJ�K:W^K]J&LHb>K]WYK[\U\eJaK
l�d^NQROd^Ni\^NQK[WÓS}R>d¥KHLOZ�J/ROS�ROfad$\eJadYK:K�d^K:WYKHLOdYZ�JEk>dYR>falaW¥_afadYNQgakr\eJ�K�g�K��j\�Z�VXZ[hQKnv ± fad¥W^l(K:Z:N��&Z�d^K:WYKHLOdYZ�JX��dYK:hQLn\eK[_
l�d^R>l(R>WeLnhQW�k>d^Rc��R>f�\�ROS�\eJaK[W^K~NQgaN�\eNqL�\eNibOK:W[vÓØ�Ni\^JaNQg�KHLnZ�J��adYR�LO_�\eJadYfaWY\:pa�yK~J&LHb>KUNQ_aK[gu\^Ni�&K[_�dYK:¢ufaK[WY\eW�S}R>d
SÑLnZ:fah�\�VEl(R>W^N�\eNQROgaW���VE\��xR/ladYNQR>dYNi\�V/hQK�b>K:hiW:²�¿ 2 Á�T�R>WYNi\eNiR>gaWy\^J&Ln\�LOdYK{K:WYW^K:g�\^NqLOh�\eR5WYfalal(R>dY\�R>f�d.NQgaN�\eNqL�\eNibOK:W[p
l�d^RcbjNQ_aNigak/\^JaKU\^KHLOZ�JaNigakELnga_£d^K[W^K:LOd^Z�J�dYK:W^ROfad^Z[K:W{Ln\�\eJ�K P�NQgaNiP]LOh�hQK�b>K:h�R>f�\^hQNigaK:_FNQgF\eJaNiW�lahQLOg5]�LOga_`¿Àz>Á
l(R>WYNi\eNiR>gaW�\eJ&L�\o��NQhihÃLOhQhiRc��\eJaKU_aK:laLOdY\^P/K[gu\o\eR]NiP/l�hQK:P�K:g�\�P�R>WY\oK[¼�K:Z[\^NibOK:hiV�\^JaKsladYR>l�ROWeLOhiW�R>fX\ehQNigaK:_�NQg
\^JaNQW.l�hqLOg�v

Ø´K{_aK:WYZ:d^Ni��KrNigF³�lal(K:ga_aNï��w�\eJaK{Z[fad^dYK:g�\�Z:R>P�lahQK[P/K[g�\.l�ROW^Ni\^NQR>g�Wy\eJ&L�\�J&LHb>K~��K[K:gF�ad^Ni_ak>K:_�\^R/LnhQhQR��
Z:Ln\eNiR>gaW{S}d^ROP¤\eJ�K/³oT1��NQg�\^JaK5gaK��j\UlahqLOg�gaNQgak�l(K:dYNQRj_�v5I.JaK:WYK/l(R>WYNi\eNiR>gaW{Z[R>gaWY\^Ni\^f�\eK5R>fad{bOK:dYVMJ�NQk>JaK[WY\
l�d^NQROd^Ni\�V]Z:R>P�lahiK:P�K:g�\.d^K[¢ufaK:W�\eW:v
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ú®û 35^�_���ÿ2�	�`ú��M�1�;�Ãþ:ú`��þV����9�ü�þ[ÿ2����7a�	�ÃþHú���þ
ªjfa�&Ln\^R>P/NiZolaJ�VjW^NiZ:W.NigubOR>hibOK:Wy\^JaK�W�\efa_�V]ROSÃgufaZ:hiKHLOdxP]L�\^\eK[d�LOg�_�Ni\eWxZ:R>g�WY\eN�\efaK[g�\eW:v¥I.JaKol&LOdY\^NQZ[hQKol�JuVjWYNQZ:W
kOd^R>fal�S}RjZ:faWYK:W�R>g�WY\^fa_�VjNQgak5\eJ�KrbOK:d�V�JaNQk>J�K:WY\�K[gaK:dYkOV�Nigu\^K:d^LOZ[\^NQR>gaW�Lnga_F\^JaK�S}faga_aLOP/K[g�\�LOh�Z[R>gaWY\^Ni\^faK:g�\eW
RnS�P/Ln\Y\eK:d[v�I.J�K:W^K.\^R>laNQZ[W$LOdYKyNQg�\^NQP/Ln\eK[hiV{\eNiK:_ \^R�\eJaKyR>d^Nik>NQg LOga_s\eJ�KySÑLn\eKyROSt\eJaK�f�gaNibOK:d^WYKOpjLOW,dYK:WYKHLOdYZ�JaK:dYW
\^dYV{\^R�f�ga_aK:dYWY\eLOga_ \^JaK¥Z:R>ga_�Ni\eNiR>gaW�Nig~\^JaK1LnS¡\eK[d^P/Ln\eJrROSX\eJaK1wyNik�wyLOgakav�I.JaK:R>dYNQK[W�RnSaK:hiK:P�K:g�\�LndYV{l&LndY\eNiZ:hiK:W
Lnd^K~gaRc��JaKHLHbjNQh�V�Z:R>gaW�\ed^LONQgaK[_£��V�LOWY\^d^R>laJ�VjW^NiZHLOh�LOga_�Z:R>WYP/ROhQR>k>NiZHLOh�Z:R>gaWYNQ_aK[deLn\^NQR>g�W:v�³�\�\eJaK~WeLOP�Kr\eNQP�K
dYK:WYKHLOdYZ�JsNQgrW^f��&Ln\eROP/NiZ$laJ�VXWYNQZ[W:pOS}R>d�Kµ��LOP/l�hQK¥NQg{\eJ�KxP�KHLOWYfad^K[P/K[g�\�RnSagufaZ:hiKHLOdÃdYKHLOZ�\eNQROgaWÃROSaLnWY\edYR>laJ�VjW^NiZHLOh
Nig�\eK:dYK:W�\Hp�lahQLOZ:K[WoNiP/l(R>dY\eLOg�\�Z:R>gaW�\ed^LONQg�\eWoR>g�\eJ�K l&LOd^LOP�K[\eK[d^W�k>Rcb>K:dYgaNQg�kEWY\^K:hQhQLOd�K[b>ROhQf�\^NQR>g�LOga_£K�b>K:gMR>g
\^JaK�gaLn\efadYK�ROSo\eJaK�fagaNibOK:dYW^KOv!Ø�Ni\^JaNQgm\eJaNiW/NigaNi\^NqLn\^NibOKOp1R>fad]kOR�LOh�NQW5\eR´WY\edYK:gakn\eJaK[g�R>fad�K��Xl�K[d^NiP/K[gu\eLOh
laLOdY\^NQZ:hiK laJ�VjW^NiZ:Wrd^K[W^K:LOd^Z�J´K[¼�R>dY\:p�LOga_�\eR�K[WY\eLO�ahQNiW^J�I�R>d^ROgu\^RE�&d^P�hiV�LOW{R>g�KsROS¥\eJaK�hiKHLO_�NQgakEZ[K:g�\edYK:WrS}R>d
LnWY\edYR>laJ�VjW^NiZ:W�d^K:WYKHLOdYZ�J�NigDL�R>dY\^J�³�P/K[d^NiZHL�v

± fadsKµ��l(K:dYNQP�K:g�\�Lnhyl&LOd�\eNiZ:hQK/laJ�VjW^NQZ[W5k>d^R>f�l©NQWsNigubOR>hibOK:_mNQg`\��xRMK��Xl(K:d^NiP/K[g�\eW�Z:f�d^d^K[g�\ehiV�Z:R>hihQK[Z[\eNigak
_aLn\�L�p�b�¾1§oªFLnga_�¨�¦{�yp&LOga_FLOdYKrNQg�b>R>h�b>K[_FNig�R>gaK{gaK���lad^R�ìYK:Z[\:pa\eJaK{³$I�Â�³�ª�Kµ��l(K:dYNQP�K:g�\�Ln\.\eJ�KrÂ�Lnd^k>K
ó�LO_adYR>g�¨yR>hihQNi_aK:d�fag�_aK:d/Z:R>gaW�\edYfaZ[\^NQR>gÎLn\�¨�¾@6cLUpx½{K:gaK�bOLXv�I.JaNQW/k>d^R>f�l�NiW/R>g�K�ROSo\eJaKFWY\^d^R>gakOK:WY\]NQg
¨�Lng&LO_&L�p�l�d^RcbjNQ_aNigak�\eJaK�¨�Lng&LO_aNQLOg�hQK:LO_aK:dYW^JaNil�S}R>dÓ\eJ�d^K:K.P/L�ìYR>dÓNQg�\eK[d^g&Ln\^NQR>gaLOhXZ[R>hQhQLO�(R>deLn\^NQR>g�W:p�NQgaZ[hQfa_aNigak
³$I�Â�³�ª�vtI.JaKrlad^NigaZ:Nil&LOh�kOR�LOh�ROS�³$I�Â�³{ª�p&\^JaKrJaNQk>J�K:WY\�l�d^NQROd^Ni\�V/l&LOd�\eNiZ:hQK{l�JuVjWYNQZ:W�ladYR�ìYK:Z�\�Nig�¨�LOg&LO_&LXp&NQW
\^R5_aNQWYZ:Rcb>K[d�\^JaKró�Nik>k>W��(R>WYR>g�p�\^JaKrZ:K:g�\^deLOh�P�NQWYW^NQg�kslaNQK[Z:K{Nig�R>fad.faga_�K:d^W�\�LOg�_aNQgak5ROS�\eJ�K{R>d^Nik>NQgERnS�P/LOWYW:v
³�Wo\eJ�NQW�K��Xl�K[d^NiP/K[gu\olad^K[l&LOdYK:W�\eR/Z:R>P�K ROgahQNigaK~LOd^R>f�ga_MzO|>|>îXp(�xKslahQLOg�\^REW^J�NiS¡\�R>fad�S}RjZ:f�WoNQg�Z:d^K:LOW^Nigak>h�V
\^R5Ni\Hv

I.JaK�k>dYR>fal5NQW,Z[fad^dYK:g�\eh�V�NQg�bOR>hibOK:_�NQg�_aK�\eK:Z�\eR>d¥fal�k>deLO_�K:W1LOga_�Z:R>hihQK[Z[\eNiR>gsROS�_&Ln\eLoS}R>d,\eJ�K�\��xR~R>gak>R>Nigak
Kµ�Xl�K[d^NQP�K:g�\^W:p&LOg�_�NQgaW�\ed^f�P/K[gu\eLn\eNiR>g]_�K[b>K[hQR>l�P/K[gu\.S}ROdy³$I�Â�³{ª�v�¸®\.NQWxfaga_aK[d^WY\eLn¼�K:_�k>NibOK:g�N�\eWyhiKHLO_�K:d^WYJaNQl
dYR>hQKnp�\^JaKMgjf�Ps��K[d�RnS W�\efa_aK[g�\eW£Lnga_°l(R>W�\e_aRjZ[\^R>deLOh�S}K:hQhiRc��W�Lnga_!\^JaKMd^K[W^R>fadYZ:K[W£Ln\�N�\eW�_aNQWYl�ROWeLOhøvõØ�K
\^JaK:dYK[S}R>dYK�d^K[¢jf�K:WY\~LngMLO_a_aN�\eNQROg&LOhÃZ:R>P�lahiK:P�K:g�\�l(R>W^N�\eNiR>g�Nig �Fde7/���nú��f�'��ÿ2� !c7�� �cÿ�ú��F!��g78�;�ÃþHú���þ p�LnWo�yK
Z[R>gaWYNQ_aK[d¥\^JaNQWÓK:W^WYK:g�\eNQLOhaS}R>d,\^JaK.k>d^ROfal�\eRrP]LnNQg�\�LONigsNi\^W,Z:f�d^d^K[g�\xhiK[bOK:h&ROS�LOZ[\^NibjNi\�VOv�I.J�NQW¥l�ROW^Ni\^NQR>g lad^K[W^K:g�\^W
Lng�R>l�l�R>d�\efag�Ni\�V]\^R5P]LO�nK~LoìYRONQg�\�LOlal(R>NQg�\^P/K[gu\.��N�\eJ�\eJ�K~Ih6�¸¹§�¶��ÉhQLO��ROdeLn\^R>dYVOvÓØ�KrdYK:¢ufaK:W�\�L5W^K[Z:R>g�_
Z[R>P�lahQK[P/K[gu\Ul(R>W^N�\eNQROg´Nig �Fde7/���nú��f�'��ÿ2� !i7�� �cÿ�ú��F!��I78�;�Ãþ:ú`��þ hQLn\eK[dUNig´\^JaKElahQLOgagaNigak�l(K:dYNQRj_�Nig�R>dY_aK:d
\^J&Ln\rR>f�d{l&LOdY\^NQZ[hQKslaJ�VjW^NiZ:W~k>d^ROfalM��K[k>NQg£\^RF_�K[b>K[hQR>lM\eJ�K�g�K��j\~k>K:gaK[deLn\^NQR>gMROS1Kµ��l(K:dYNQP�K:g�\eW{\^J&Ln\{�xR>fahQ_
S}ROhQhQRc��³$I�Â�³{ª(v�³ohi\^JaR>fakOJ�R>fad�\eJ�K:R>dYK[\eNiZHLOhÓl&LOdY\^NQZ[hQKslaJ�VjW^NiZ:Wrk>dYR>falMNQW�dYK:hQLn\eN�b>K:h�V�VOR>fagak�pÃ�xK���NQhihÓJ&LHb>K
ROgaK{d^K�\eNQdYK:P�K:g�\.NigE\eJaNiW�LOd^K:Ls�uV�zO|>| Õ Lnga_FL5Z[R>P�lahQK[P/K[gu\yl�ROW^Ni\^NQR>g]NQg ÿ������	����ÿ�ú��.��!@78� �cÿ�ú��F!-�=7a�;��þHú`��þ
hQLn\eKFNQgm\eJ�K�gaKµ�X\]lahqLngagaNQg�k´Z�VXZ[hQKFNQg�R>d^_aK[d�\^R�P/LONQg�\eLONQgmR>fad/LO�aNihQN�\�V�\eR´Z:R>g�\^NQgufaK�Rn¼�K[d^NQg�k�LO_XbOLngaZ:K[_
f�ga_aK:dYk>deLn_af&Ln\^K LOg�_FkOdeLO_afaLn\eKrZ:ROfad^WYK:W�NQg�l&LOd�\eNQZ[hQKo\^JaK:ROdYV>v
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\^JaK/¦�K:l&LOd�\eP�K:g�\eW~ROS�T$J�VjW^NiZ:WsLnga_�³�WY\edYR>gaR>PUV�LOga_©¨y¸�I�³ v86�K:Z:ROk>gaNQ·[NQgak�\^JaK/kOd^Rc��NQgakFNQP�l(R>dY\eLOgaZ:K5ROS
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ROlaP/K[g�\{ROS1LOg£Kµ�Xl�K[d^NQP�K:g�\eLOh,LOW�\edYR>laJ�VjW^NQZ[W{k>d^ROfal�v�I.JaK�g�K��j\{_aK[ZHLO_aKs��NihQhÃW^K[K�gaK[��_&L�\�LEZ:ROP/Nigak]Nig£Ln\
Lng´fag�lad^K[Z:K:_�K:g�\eK[_`deLn\^KsS}d^R>P¤��Rn\eJ�R>d^�aN�\eNigak�LOga_Mk>dYR>faga_j���&LOWYK:_�NQgaW�\edYfaP/K[g�\eW:p�LOg�_�\^JaNQW{k>dYR>fal��xR>fahQ_
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ROlal�ROdY\ef�gaNi\�V�LOl�l�R>Nig�\eP�K:g�\ Nig �Fde7/����ú`�j�k�(ÿ2��![�&þ[ÿ2����78�;�ÃþHú���þ Nig´\eJ�NQWULOd^K:L�pÓ�adYNQ_akOK:_´\^R£LOg´³�T¥��l(Rn�
WYNi\^NQR>g�¿ÑWYK:Ks³�lal�K[ga_aNï�£w�Á�v�Ø�KUlad^R>l(R>WYKsLOg�Ln_a_aNi\^NQR>gaLOh �Fde7/���nú��f�'��ÿ2� !l�&þ[ÿ2����7a�	�ÃþHú���þ l�ROW^Ni\^NQR>g�pnìYR>NQg�\
��N�\eJ£³�WY\^d^R>gaROP V>v�Ø�Ni\eJF\eJaK[W^K�Lnlal�RONQg�\eP�K:g�\eW[p(�xK ��NihQhÃJ&LHb>KsZ[d^K:Ln\eK[_�l�K[d^J&LOl�Wo\eJaKUWY\^d^R>gakOK:WY\�k>d^R>f�l£NQg
Kµ�Xl�K[d^NQP�K:g�\eLOh&LOW�\ed^ROlaJ�VXWYNQZ[WxNig�¨�LOg&LO_&LXv$�&f�\efadYK�LOlal(R>NQg�\^P/K[gu\^W$NQg �Fde7/����ú`�j�k�(ÿ2��!��	�rÿ������	����ÿ�ú��.��!e�&þSm
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f�hqLOdYhiV�NQgF\eJaK~\ed^LO_aNi\^NQR>gaLOh�LOdYKHLOW�ROS¥k>d^ROfal�\^JaK:R>d�V>p�k>deLHbjNi\eLn\eNiR>g�p(LOga_FS}R>d^P/LOh��&K:hi_�\^JaK:R>d�V>v�³�\o\eJ�K WeLnP/K
\^NQP�KOp(\eJaK�¦�K[l&LOd�\eP�K:g�\eW�RnS�¶�Ln\eJaK[P]L�\eNQZ[W�LOg�_MT¥J�VjW^NiZ:W[pÃ\^R>k>K�\eJaK[do��Ni\^J�¨y¸�I�³Up�J&LHb>K�Ni_aK:g�\eN��&K:_MLngMLOlX�
l(R>Nigu\^P/K[g�\{NQg �f�Xÿ����'�f�Xÿ�ú`�.� !h78�;�Ãþ:ú`��þ ��Ni\^J�NQg�\eK[d^K[WY\eW{Nig�WY\^d^NQg�kE\eJaK[R>dYV£LOWrLEJaNQkOJ£lad^NiR>d^N�\�V>v{Ø´K5LOd^K
Z[fad^dYK:g�\eh�Vslaf�d^W^f�NQgakrL¥ìYRONQg�\$LOl�l�R>Nig�\eP�K:g�\,Nig \eJaNiW,LOdYKHL�pn��Ni\eJ���d^NQ_�k>NQgak�S}faga_aW�S}d^R>PC¨y¸�³�6rpn\^JaK�¨�LOg&LO_�NqLOg
¸�g�WY\eN�\ef�\^K{S}R>d.³o_�bnLOg�Z:K:_n6�K[W^K:LOd^Z�J`¿ÑW^K[KU³�lal(K:ga_aNï�Fw.Áµv
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ROg£R>fad�WY\^d^K:g�kO\eJ£Nig�¢uf&LOg�\^faP¤ROl�\eNiZ:W�LOga_£K[WY\�Ln�ahQNiW^J£L�Z:R>hihqLO�(R>d^Ln\eN�b>K{�aNiR>hQR>kONQZHLnh�LOga_�gaR>gahiNQgaK:LOd�l�JuVjWYNQZ:W
dYK:WYKHLOdYZ�J£LOga_�\eK:LOZ�JaNigak/l�d^R>k>d^LOPFv

I.JaKEP/L�ìYR>dUgaK[�ù\eJ�d^faW�\�NQg`ROfadsZ:ROga_aK:g�W^K:_ÉP/Ln\^\^K:d kOd^R>fal�NQW dYK:WYKHLOdYZ�J�R>g�P]Ln\^K:dYNqLOhiW~\^J&Ln\�_aNiW^lahQLHV
g�R�bOK:h¥P/LOk>gaK�\eNQZ LOga_MK:hiK:Z�\ed^NiZHLOh�lad^ROl�K[dY\eNiK:W{WYfaZ�J�LnW{W^fal(K:dYZ:R>ga_�faZ[\^NibjNi\�VML�\rJaNQk>J£\^K:P�l�K[deLn\^fad^K[W:vUI.JaK:WYK
P/Ln\^K:d^NQLOhQW[p�Z:ROhQhQK[Z[\^Nib>K[hiV��ugaRc��g�LOWrZ[R>d^dYK:hqL�\eK:_MK[hQK:Z�\edYR>gMWYVjWY\^K:P�W:p�ZHLOgMR>gah�V£�(K5WY\ef�_aNQK[_�f�W^NQg�kFWYR>laJaNiWY\^N��
Z:Ln\eK[_]NigaWY\^d^faP�K:g�\eW[puhQRc��\^K:P�l�K[deLn\^fad^K.SÑLOZ[NQhiNi\eNiK:WÓLOga_�JaNQk>Jj�®�&K[hQ_�P/LOk>gaK�\eW:v ± f�d$_aK:l&LndY\eP�K:g�\xNQW$l(R>NQWYK:_�\eR
�(K:Z[R>P�K�ROgaK.ROS(\eJaK�hQK:LO_aNigak�k>dYR>falaW¥NQg�\^JaNQW¥LOdYKHL�p>��N�\eJ�\��xR~VOR>fagakrSÑLOZ:f�hi\�V>p�W�\edYR>gakrhQK:LO_aK:dYW^JaNil�S}d^R>PCLrdYK��
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± fad{¢uf&LOg�\ef�PæR>l�\^NQZ:W{kOd^R>falMNiW{faga¢ufaK:W�\eNiR>g&LO�ah�V�\^JaK5WY\edYR>gak>K[WY\~NQg´¨�LOgaLO_&L�pÃLOg�_M\^JaK5_ad^N�bjNQgakES}R>dYZ:K
�(K:J�NQga_/T$JaRO\eROgaNQZ[Wu6�K:WYKHLOdYZ�J ± g�\�LOdYNQR�¿ÑT)6 ± ÁµpuLOg ± g�\eLOd^NiR~¨yK:g�\edYK�ROS�¾Ó�XZ:K:hihQK[gaZ:K�hQRjZHLn\^K:_5NQg/¶�Z:Â�K:gag&Lng
T$J�VjW^NiZHLOh¥ÂÃLO�(R>deL�\eR>dYNQK:W[v ± f�d{d^K:WYKHLOdYZ�JaK:dYW~S}RjZ:f�W{R>g£\eR>l�NQZ:WoW^faZ�J´LOW�\eJ�K�_aK[bOK:hQROlaP/K[g�\URnSxf�hi\ed^L���Nig�\eK:g�W^K
hQLOW^K[d^W[p&R>l�\eNiZHLOh�WY\ef�_aNQK[W�ROS��aNiR>laJ�VjW^NQZ:LOh�WYVjW�\eK:P�W�LOga_FhqLOWYK:d��®Z:RjR>hQNigaksROSÓLn\^R>P/W[v ± f�d�\eJaK[R>d^K�\eNQZ:LOh�k>dYR>falFNQW
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¨�Lng&LO_aNQLOg´ªXl&LOZ[K�³�k>K:g�Z[V>v�Ø´K�LOhQWYR���K[hQNQK�b>K�L�Z:R>P�lahiK:P�K:g�\�LOd�V�\^JaK:ROd^K[\^NQZ:LOh$l�ROW^Ni\^NQR>g�NQgM_&Ln\eLFLng&LOhiVjWYNQW
Lnga_�NQg�\eK[d^ladYK[\eLn\eNiR>g���NQhihÃWY\edYR>gak>h�VFK:gaJ&LngaZ:Ks\^JaK:WYK�K��Xl�K[d^NiP/K[gu\eLOh,LnZ[\eN�bjNi\eNiK:W[v�Ø´K \eJaK[d^K�S}R>d^KsdYK:¢ufaK[WY\~R>gaK
l(R>WYNi\eNiR>g£Nig ��d57/�'��ú��f�'��ÿ2��!c��ÿ��f�(þ�78���'��ú��g7a�;��þHú`��þ Lnga_�LEW^K:Z[R>ga_�l�ROW^Ni\^NQR>g�NQg ÿ������	����ÿ�ú��.��!h��ÿ��f� m
þp7a�����nú��I7a�	�ÃþHú���þ v£³oP�R>gak�R>fad~\eJaK[R>d^NiWY\eW ZHLOg`�(K]S}R>f�ga_�\eJ�KEhQK:LO_aK:dYW^JaNil�S}R>dr\eJadYK:KEP/L�ìYR>ds¨�LOg&LO_�NqLOg
Nig�\eK:d¹��_aNiW^Z[NQlahiNQg&LOd�V{Z:ROhQhqLn��R>d^Ln\eNiR>gaW�Nig Z:hiNQP/Ln\eK¥WYZ:NQK[gaZ:K�Lnga_ \eJ�K�hQK:LO_aK:dYW^JaNilUS}R>d�\eJaK.¨��Ó¸ÃT1ªa¨y¸�Lo¾$IÉNQgaN�\eNqL��
\^NibOKOvÓI.J�K�§�gaN�b>K:dYW^N�\�V Z:LOgsK:g�J&LOgaZ[K.Ni\eW�d^ROhQKyNigU\^JaNQWÓLOd^K:L�p>l&LOd�\eNiZ:fahQLOd^h�V{NQg LOd^K:LOW,d^K[hqLn\^K:_ \^R�RjZ:KHLngX��Z[hQNQP/Ln\^K
W�\efa_�NQK:WoLOga_�Z:R>P�laf�\eLn\eNiR>g�vyØ´K~\^JaK:dYK[S}R>dYK ladYR>l(R>W^Kr\��yR]Z:R>P�lahQK[P/K[g�\�l(R>WYNi\eNiR>gaW�NQg�\eJ�NQW�LOd^K:L�p&��Ni\eJ�R>gaK
�(K:Nigak�L,ìYR>NQg�\�LOlal(R>Nigu\^P/K[g�\���N�\eJr\eJaKy¦�K:l&LOd�\eP�K:g�\�ROS(¨yJaK[P/NiWY\ed�VrNQg ��ÿ��f�(þ�78������ú��1�"���'�`úÑþ[ÿ2�2� LOga_U\eJaK
WYK:Z[R>ga_E�(K:Nigak~L ÿ��������"��ÿ�ú��.��!���ÿ��f�(þ�78������ú��J78�;�Ãþ:ú`��úÑþ[ÿ W^l(K:Z[NqLOhiNQ·:Nigak�Nig/RjZ:K:LOg]Lnga_/Z[hQNiP]Ln\^K�P�RX_aK[hQhiNQgakav
¯�4 °Ã<�±�;H²S±/Ü�á Ü{<Eà 8H< ³�ßsGc´g²[à�D @C?¥8:;�?¥8[à$8[Ü{9
I.J�K:d^K�LOd^K�LMgjf�Ps��K[d/RnS{�tLOZ:f�hi\�V©Nig�S}deLOW�\edYfaZ[\^fad^K�gaK[K:_aW�\eJ&Ln\���NQhih�J&LHb>K�L�WYNQk>g�Ni�&Z:LOg�\/�(K:g�K[�a\�\eR�R>fad
_�K:l&LOd�\eP�K:g�\Hv

I.JaK£l�d^K[bjNiR>faW]Z[R>g�b>K[d^W^NiR>g�¿«ìYRONQg�\eh�V©S}faga_aK[_��uVÉ\eJ�K£_aK:laLOdY\^P/K[gu\ELOga_Î\^JaK��tLOZ[fahi\�V�Á�ROSU¶�T 2cÔ Õ p�L
P�K:_�NQfaPÖW^NQ·[K:_�Z:hqLnW^W^dYRXROP�pj\eR�L]ªjP]LOd�\�¨yhqLOWYW^dYRXR>Pù\��yR�V>K:LOd^W�LOk>R5J&LOW�_aK[P/ROgaWY\^deLn\^K:_�\eJaK~LO_a_�K:_�bnLOhifaK
RnSx\^JaK�\eK:Z�J�gaR>hQROkOV£NigM\^KHLOZ�J�NQgak�laJ�VjW^NiZ:WULOga_MRO\eJ�K:drW^fa�uìYK:Z[\^W:v5Ø�K5dYK:¢ufaK:W�\U\^J&Ln\{\^JaK��(LnZ:fah�\�V�Z[R>g�\eNQgufaK
\^JaNQW/NQgaN�\eNQLn\eN�b>K�LOga_Îfalak>d^LO_aK�\^JaK���b>K�d^K[P]LnNQgaNigakMZ:hqLnW^W^dYRXROP/W�NQg»¶�ZHÂ�K:g�g&LOg�T$J�VXWYNQZ:LOh�ÂÃLO�(R>deL�\eR>dYNQK:W[p
l�d^RcbjNQ_aNigak�\eJaNiW�\eK:Z�J�gaR>hQROkOVE\eR�LOhih�faga_�K:d^kOdeLO_afaLn\eKrNQg�WY\edYfaZ[\^NQR>g�Nig�R>fad��afaNihQ_aNigakav

Ø´K~JaLcbOKsL5gaK:K[_�S}R>d�R>g�K~ROd�\��xR Ô |>|�� Ô îO|sW^K:Ln\ohiK:Z�\efadYKUJ&LnhQhQWx\eJ&Ln\���NihQh��(KUKµ��LOZ:K[d^�&Ln\^K:_£��V�k>dYRc��NQgak
W�\efa_�K:g�\ gufaP ��K[d^W:v�I.JaNiW�\�VXl(K�ROSyg�K[�C\^KHLOZ�J�NQgakFW^l&LnZ:K��yROfahQ_���K�\^\^K:drlad^ROP/RO\^Ks\eJaK5¢uf&LOhiNi\�V�ROS�l�JuVjWYNQZ:W
NigaWY\^d^faZ�\eNiR>gMZ:R>P�l&LOdYK:_M��Ni\eJ�LOg´LOP�laJaN�\eJaK:Ln\edYKsW^faZ�J`LOW~¨yR>g�b>RjZHLn\^NQR>g´óoLnhQhÀvUØ�K5K��Xl(K:Z�\U\^JaNQWrd^K[W^R>f�d^Z:K
\^R5��K{bnLOhQfaLO�ahQK�\eJadYR>fak>JaROf�\�\eJaKrlaJ�VjW^NiZHLOh�WYZ:NQK[gaZ:K[W:v

I.JaK T¥J�VjW^NiZ:WoÂÃNi�adeLndYV�dYK:ladYK:W^K[g�\eWrL/P/L�ìYR>d._�K:l&LOd�\eP�K:g�\�Lnh�dYK:W^ROfad^Z[KOv�¦�K:WYlaNi\^KUZ:LOd^K�S}fahÃW^l&LOZ[K f�\^NQhiNQ·HL��
\^NQR>gFLOg�_F\^JaK{SÑLOZ[\�\eJaLn\�laJ�VXWYNQZ[NQWY\^W�J&LHb>KU\eLO�OK[g�L5hQK:LO_aK[d^W^J�NQl�d^R>hiK{NQg�\eJ�KUfaWYKURnSÓK[hQK:Z�\edYR>gaNQZ{l�fa�ahQNiZHLn\^NQR>g�p
\^JaK kOd^Rc�.\eJ�ROSÓ\^JaKUlaLOl�K[d�Z[R>hQhiK:Z�\eNQROg���NihQh�Kµ��Z[K:K[_�R>fad�W^l&LnZ:K Z:LOl&LOZ[Ni\�V�Nig£L�S}K[��V>K:LOd^W[v.I.JaNQW�NQW�LOhiW^R5\eJaK
Z:LOW^K]NQg´\^JaK]_�K:l&LOd�\eP�K:g�\�hiNQ�ad^LOd^NiK:W{ROS�³�WY\edYR>gaR>PUV�Lnga_m¨yJaK[P/NiWY\ed�V>vFI.JaNQWUhQK[_�\eR�LOg`NQg�Ni\eNQLn\eN�b>K���V�\eJaK
\^Jad^K[K�_aK:laLOdY\^P/K[gu\^W \eR�Z:d^K:Ln\eK�L � T$JuVjWYNQZHLnh.ªXZ[NQK:g�Z:K:W�¨yROP/lahiK���p�M��J�NQZ�J©�yROfahQ_`J�R>faW^K�L�ìYR>NQg�\shiNQ�ad^LOdYV
Lnga_�P/K[K[\.\eJ�K{gaK:K[_FS}R>dy¢jfaLOhQN�\�V]W�\efa_aK[g�\�WYl&LOZ[KOv¥Ø�JaNQhiKo_aK�b>K:hiR>laP�K:g�\�K[¼�R>dY\^W�\eR�S}faga_�\^JaNQWySÑLnZ:NQhiNi\�V�J&LHb>K
g�RO\���K[K:gFW^faZ[Z:K:WYWYS}fahøp&\eJaKrZ:ROgaZ:K[l�\odYK:P/LONQg�W�S}R>d.faW�L�JaNQk>J�Nig�S}deLOW�\edYfaZ[\^fad^KrladYNQR>dYNi\�V>v
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µ£4 ¶¤Ü{9Ó;�´�?¥G�Ü ¶¤Ü�·=´£Ü{9�à$9
"yÄ ��ÆyëYX[Z�Å�ë¯Å�é�Í���Å�¸�Ç�ÅÃÈjÍ�È
¸�gm\eJ�K�lad^K�bXNiR>faWs\��xR´WYK:Z�\eNQROgaW:p¥�yK�J&LHbOK�R>fX\ehQNigaK:_�JaRc�×R>fads\^KHLOZ�J�NQgak�LOga_mdYK:W^K:LOd^Z�J�NQgaN�\eNQLn\eN�b>K:W~Z:ROP/K
\^R>k>K�\eJaK[dÓNQg�\^RoLoWYNQgakOhQK¥lahqLng~S}R>dÃ\eJ�Ky_aK[l&LOdY\^P/K[g�\$LOZ[d^R>WYW�\eJ�Kx\eJ�d^K:KxZHLOP�lafaWYK:W[v,I�R�P]LnNQg�\�LONigrR>fadÃ\eKHLnZ�JaNQgak
Lnga_�dYK:WYKHLOdYZ�J�K[¼�R>d�\Hpa�xKUdYK:¢ufaNQdYK~LOg�NQgaZ[d^KHLnW^KrNQg�Z:ROP/lahiK:P�K:g�\�R>g�\eJaKUªj\:vx½rK[R>d^k>K{Z:LOP�lafaW�ROS ñ v |��ÓI�¾.p
��J�NQZ�Jm\eR>k>K�\eJaK[d���Ni\eJ©�abOK�dYK[\^NQd^K[P/K[g�\eW5_afadYNQgak£\^JaNQW5l(K:d^NiRX_�p1��d^NQg�kML�\^RO\�Lnh�ªj\Hv�½{K:R>dYk>K�Z:ROP/lahiK:P�K:g�\
dYK:¢ufaK[WY\�S}R>d.\^JaKUg�K��j\�lahQLOgagaNigak5l�K[d^NiRX_FROS 2 zjv |��ÓI�¾.v&Ø�KULOhQWYR/g�RO\eKr\eJ&L�\��xK J&LHbOK d^K[¢ufaK:W�\eK:_ Ô v |/�ÓI�¾
l(R>WYNi\eNiR>gaW�S}dYR>P×§�I�³�ª�\^R�WYfalal(R>dY\�¾$I�T»_afadYNQgak�L�l(K:d^NiRX_���JaK[gF�xK~J&LHb>Kr\eJadYK:Krd^K�\eNQdYK:P�K:g�\eW[v

± fad�d^K[W^K:LOd^Z�J°lad^NiR>d^N�\eNQK[W]dYK:ladYK:W^K[g�\�LOg�NQg�\^K:k>d^Ln\eK[_�bjNiK[�æRnS R>f�d�d^K:WYKHLOdYZ�J�K�¼�R>d�\�LOZ:dYR>W^WFLOhih�\eJ�d^K:K
Z:LOP�lafaW^K[W:v ± f�dU�&dYWY\sl�d^NQROd^Ni\�VMZ[R>P�lahQK[P/K[gu\~dYK:¢ufaK:W�\eWs\^RO\�LOh 2 îjv |��ÓI�¾.vÓI.JaNiW NQWr�xK:hQh1P/Ln\eZ�JaK[_�\eR�R>fad
l�d^R>l(R>W^K[_�Z[R>P�lahQK[P/K[gu\�gaK:K[_aW.S}R>d�\eK:LOZ�JaNQg�k�ROgE\eJaK{\eJ�d^K:K{Z:LOP�lafaW^K[W:v1I.Jad^K[KrROS�\^JaK{l(R>W^N�\eNQROgaW�ladYR>l�ROW^K:_
NigE\eJaKrlahQLOg��(K:hQRc�!�yROfahQ_E\^JaK:dYK[S}R>dYK~�(K{P/LO_aK{Ln\�§�I�³�ª�pa��Ni\^JE\eJaKrhiNQ�OK[hiV/LOdYKHLOW.ROS�\eJ�R>W^KrLOl�l�R>Nig�\eP�K:g�\eW
Nig�\eJaK[R>dYV�ROd�l�hqLOgaK�\�LOd�VElaJ�VjW^NiZ:W[p�Lnga_F\^JaKr�&LOhQLOgaZ:K��xR>fahi_���K~LOlal(R>Nigu\^K:_�R>g�\eJaKUªj\:v1½rK[R>d^kOK~Z:LOP�lafaW:v

Ø´K�JaLcbOKo_aN�bjNQ_aK[_/R>f�d1dYK:¢ufaK[WY\eWyNQg�\eR{\eJ�d^K:K�Z:hQLOW^WYK:WxROS�ladYNQR>dYNi\�VOpO\eJaK��&dYWY\x��K[NQgakr\eJaK�l(R>W^N�\eNiR>gaW1LOhQdYKHLO_XV
��d^NQ_�k>K:_�¿Ñ_aK[W^Z[d^NQ�(K:_/NQg�³olal(K:g�_aN��/w.Áµp�\eJaK�W^K[Z:R>ga_/��K[NQgak~R>fad$�&dYWY\xlad^NiR>d^N�\�VsgaK���d^K[¢ufaK:W�\eW:paLOga_5\eJaK�\eJaNid^_
�(K:NigakoWYK:Z[R>ga_�ladYNQR>dYNi\�V{gaK��Éd^K:¢ufaK[WY\^WÓ\eJ&L�\,W^K�\$L�hQR>gakOK:d�deLOgakOKxbjNQK��mROSa\eJ�KyK[bOR>hQfX\eNQROgUROSaR>fadÓZ[R>P�lahQK[P/K[gu\:v
�&R>f�d.ROS�\^JaK:WYK Lnd^KyìYR>NQg�\.l(R>WYNi\eNiR>gaW[v
¹ ^��=º.ú-��þ[ÿJ���nú-����ú}ÿs�B>1�	�f78!��'�f�'��ÿ�}»�kyx^��jþ[ÿ�þ
2 v�wyNQR>hiR>k>NiZHLOh¥T$J�VjW^NQZ[W�¾,�Xl(K:dYNQP�K:g�\H²/I.JaNQW�Lnlal�RONQg�\eP�K:g�\�NiW d^K[¢ufaNQdYK:_©\eR�WYfalal(R>dY\�ROfadsNQg�Ni\eNQLn\eN�b>K�NQg
�aNQR>hiR>k>NiZHLOh¥LOg�_©gaR>gahiNQgaK:LOd laJ�VjW^NiZ:W�dYK:W^K:LOd^Z�J�LOga_`\^KHLOZ�J�NQgakÉ¿¡\eJaNiWsl�ROW^Ni\^NQR>g���NQhihyLOhihQRc�¯L�\^deLOgaW�S}K:d
S}d^R>P §�I�¶ Nig�g�R>gahQNigaKHLnd{laJ�VXWYNQZ[W LOg�_�L�Z:R>dYd^K[W^l(R>ga_aNigak�g�K[�¯§�I�¶ LOlal(R>Nigu\^P/K[g�\rNQgM�aNQROhQR>k>NiZHLOh
laJ�VXWYNQZ[W�Á�v

zXv�¾,�Xl(K:dYNQP�K:g�\�LOh¥³�WY\edYR>laJ�VjW^NiZ:W:² ³�ìYR>Nig�\rl�R>WYNi\^NQR>g���Ni\^J´³�WY\^d^R>gaROP V�\eRF�afaNihQ_Mfal�W�\edYK:gakO\^J`NQg�\^JaNQW
gaK[��Lnd^KHL�ROS�d^K[W^K:LOd^Z�JF��Ni\eJFZ:hiR>W^K{Z[R>hQhQLO�(R>deLn\^NQR>g���Ni\^JF³�WY\^d^R>gaROP V�LOga_�¨y¸�I�³ v

Ô v�¾,�Xl(K:dYNQP�K:g�\�LOhoTÓLOd�\eNiZ:hQK�T$JuVjWYNQZ:W[²`³ùìYR>Nig�\�LOlal(R>Nigu\^P/K[g�\]��Ni\^J»\eJaK�Ih6�¸¹§o¶��ÛhqLO�(R>deL�\eR>d�V>py\^JaNQW
l�R>WYNi\^NQR>gÉW^fal�l�R>d�\eW]\^JaK£_aK[l&LOd�\eP�K:g�\H¬W�LOZ�\eNibOK�dYR>hQKFNQgÎ\^JaK�³$I�Â�³�ªÎK��Xl�K[d^NiP/K[gu\ELn\�¨�¾@6cLUp1\eJaK
JaNQk>J�K:WY\�ladYNQR>dYNi\�V/l&LOd�\eNQZ[hQK�l�JuVjWYNQZ:W�ladYR�ìYK:Z�\oNigE\eJaKr_aK[l&LOdY\^P/K[g�\Hv

Õ v�¾,�Xl(K:dYNQP�K:g�\�LOh(T�LOdY\^NQZ:hiK�T¥J�VjW^NiZ:W[²$I.JaNQWxW^K:Z[R>ga_�Lnlal�RONQg�\eP�K:g�\¥�yROfahQ_/��K�_aNQdYK:Z�\eK:_�\eRc�yLOd^_/d^K:WYKHLOdYZ�J
NQgFLOgFLOd^K:L5\^J&Ln\.��NihQh�Z[R>P�lahQK[P/K[gu\.\^JaKr_aK:laLOdY\^P/K[gu\:¬öW�S}RjZ:faW.R>gF³$I�Â�³{ª�v

îXv�¨yR>ga_aK[gaW^K[_]¶�Ln\^\^K:dÓI.J�K:R>d�V�²�I.JaNQW�l(R>W^N�\eNQROg�pnROgaKyROS�\��yR�S}R>d�L�\^JaK:ROd^K[\^NQZ:LOhXl�JuVjWYNQZ:NiWY\���Ni\eJUNQg�\eK[d^K[WY\eW
NQg�Z:ROd^d^K[hqLn\^K:_�K:hiK:Z�\ed^ROgFW�VjWY\eK[P/W[ptNQW�dYK:¢ufaNQdYK:_�\eR5P/LONQg�\�LnNQgELsbjNi\eLOh�k>d^LO_af&L�\eK�dYK:W^K:LOd^Z�J�lad^ROk>deLOPÖNQg
\eJaK[R>d^K�\eNQZ:LOh�Z[R>ga_aK[gaW^K[_£P]L�\^\eK[d.laJ�VjW^NQZ[W:v

T v|+{faLOg�\efaP ± l�\^NQZ[W.I.JaK:R>d�V(²1I.J�NQW�LOlal(R>Nigu\^P/K[g�\.��NQhQh(K:g�J&LOgaZ[K~\^JaK{Z:fadYd^K[gu\�W�\ed^K[gakO\^J�ROS�\eJ�K{R>l�\eNiZ:W
k>d^R>f�l�p�LOhihQRc��NQgak�\eJ�K�_aK:laLOdY\^P/K[gu\�\eR�P/LONigu\eLONQg~Ni\^WÓhiKHLO_aK[d^WYJaNQlsdYR>hQKxNQg~\eJaK�_�K[b>K[hQR>l�P/K[gu\,ROS&\eJaK[R>d^NiK:W
_aK:WYZ:d^Ni�aNQg�k5\^JaKrNQg�\eK[deLOZ�\eNiR>gaW.ROS�P]L�\^\eK[d�LOga_FhQNik>J�\Hv

ñ v�wyNQR>hiR>k>NiZHLOh�T$JuVjWYNQZ:W ¿ÑKµ�Xl�K[d^NQP�K:g�\�R>d.\^JaK:R>d�V�Á�²¥I.JaNQW�Lnlal�RONQg�\eP�K:g�\�NQW.dYK:¢ufaNid^K:_�\eR5�adYNQgak5R>f�d.K[¼�R>dY\
NQg]\^JaNQW.Lnd^KHL \^Rs\eJaKohQK[bOK:h���J�K:d^K��xK{ZHLngFWYfalal(R>dY\�R>fad��aNiR>laJ�VjW^NiZ:Wy\^KHLOZ�JaNigak�NQg�Ni\eNQLn\eN�b>K[WyLOg�_�Z:d^K:Ln\eK
L�bjNQLO�ahQK{dYK:WYKHLOdYZ�J�ladYR>k>deLnP�v
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ô v�¨yR>ga_aK[gaW^K[_F¶�Ln\^\^K:dx¾Ó��l(K:dYNQP�K:g�\H²Ó³og]Kµ�Xl�K[d^NQP�K:g�\eLOhQNiWY\1NQg�Z:R>dYd^K[hqLn\^K:_�K:hQK[Z[\^d^R>g/WYVjWY\^K:P�Wy��NQhihaZ:R>P��
lahQK�\eKx\^JaK�_aK�b>K[hQR>laP�K:g�\$RnSa\eJaNiWÓdYK:W^K:LOd^Z�J5k>dYR>fal�v�I.JaK�ladYR>l(R>W^K[_sZ:R>P �aNQg&L�\eNQROgUROStKµ�Xl�K[d^NQP�K:g�\eLOhQNiWY\eW[p
\eJaK[R>d^NiWY\eW[p,LOg�_�P/Ln\eK[d^NqLnhQWrLOga_´Z:d�V>R>k>K[gaNQZ�NQgXS}deLOW�\ed^f�Z[\ef�d^K5��NQhQh$P/LO�nK/I�R>d^ROgu\^R£L�hQK:LO_aNQg�kFS}R>dYZ:K�NQg
\eJaNiW��&K:hi_�v

ð v�¾,�Xl(K:dYNQP�K:g�\�LOh�³�\^R>P�NQZOpn¶�ROhQK:Z[fahqLnd:p�LOga_ ± l�\eNiZHLOhuT$J�VjW^NQZ[W:²�I.JaNQWÃNiW�dYK:¢ufaNid^K:_~\eR�P/LONQg�\�LnNQg{W^fkQ/Z[NQK[gu\
WY\edYK:gakn\eJ�NQgMZ:R>dYK�LOd^K:LOW~LOga_�\eR��afaNihQ_�R>g´L�k>d^Rc��Nigak�K��Xl�K[d^NiP/K[gu\eLOh$LOg�_�\^JaK:R>dYK[\^NQZHLnh,lad^ROk>deLOP¤NQg
gaRcb>K:hÃlaJ�K:gaR>P�K:gaL�Nig�L�\eR>P�NQZ�l�JuVjWYNQZ:W[v

2 |Xv�¾,�Xl(K:dYNQP�K:g�\�LOhiNQW�\]Nig4L�Rcb>K[h ± l�\eNiZHLOho¶�Ln\^K:dYNqLOhiW:²MI.JaNQW]l�R>WYNi\^NQR>gÉ��NQhQh�Kµ��laLOga_�\eJaK�K��Xl�K[d^NiP/K[gu\eLOh
¢jfaLOg�\efaP�R>lX\eNQZ[WÃd^K:WYKHLOdYZ�JsK[¼�R>d�\�Nig�\eR�LOd^K:LOWÃW^faZ�JsLOWÃlaJaRO\^R>gaNQZ¥�&Lnga_ak�LOl~P/Ln\eK[d^NqLnhQW:p:g&LOgaR>W�\edYfaZ[\^fad^K[W
LOga_F�aNQR>hiR>k>NiZHLOhtP/Ln\eK[d^NqLnhQW:pj��JaK:dYK~�xKrJ&LHb>K~W^Nik>gaNi�aZHLOg�\.\eJ�K:R>dYK[\eNiZHLOh�WY\edYK:gakn\eJ�v

2>2 v�¨yR>ga_aK[gaW^K[_�¶�Ln\Y\eK:d5I.JaK[R>dYV(²�I.JaNiW�l(R>WYNi\eNiR>g©NQW�dYK:¢ufaNid^K:_m\eRMP/LONQg�\eLONQg©L�k>d^LO_af&L�\eK�lad^ROk>deLOPÒNQg
Z:R>ga_�K:gaWYK:_ P/Ln\Y\eK:d�l�JuVjWYNQZ:W[pOLnga_rW^falal(R>d�\�\^JaK$K��Xl(K:dYNQP�K:g�\�LOh�K�¼�ROdY\�Nig~Z[R>d^dYK:hQLn\eK[_{K:hQK[Z[\^d^R>g~WYVjWY\^K:P�W:v

2 zjv.³olalahiNQK[_�½{K:ROlaJ�VXWYNQZ[W�¿«ìYRONQg�\~LOlal(R>NQg�\^P/K[gu\{��N�\eJ�½rK[R>hQROkOV£R>d���N�\eJM\eJaK/¦�NibjNiW^NQROg�ROS.¶FNQgaK[deLOh¥¾$gX�
k>NQgaK[K:dYNQgakuÁµ²�³ohiR>gak���N�\eJ�\^JaKEI�K:Z��`¨yJ&LONQd[p�\^JaNQWUl�R>WYNi\^NQR>g�LOhQhiR���W~faW \^R£W^f�lal�ROdY\�L�Z:R>hihqLO�(R>deL�\eNibOK
faga_aK[d^k>d^LO_af&Ln\^Krlad^R>kOdeLOPâLnga_�d^K[\eLONQgFL�WY\^d^R>g�k/dYK:W^K:LOd^Z�J�K[¼�R>dY\�Nig�LOlalahiNQK:_�k>K[R>laJ�VjW^NiZ:W:v

2cÔ v.³�\eP�R>W^laJ�K:d^NiZ�¨yJaK:P�NQW�\ed�VÉ¿«ìYR>Nig�\{l�ROW^Ni\^NQR>g���Ni\eJ�\^JaK�¦�K:l&LOd�\eP�K:g�\rROS�¨yJaK:P�NQW�\ed�VaÁµ²�I.JaNiW~l(R>WYNi\eNiR>g
��NQhQh�W^falal(R>d�\1\^JaK�gaK[��w�v«ªXZnv$NQg�T$hqLOg�K[\�LndYV�ªXZ[NQK[gaZ:Knp�LOg�_���NihQhaWYfalal(R>dY\1\eJaK�Z[R>hQhQLO��ROdeLn\^NQR>gs�(K[\��xK:K[g
T¥J�VjW^NiZ:W�LOga_�¨yJaK:P�NQW�\ed�V�NQg�K:g�bjNQdYR>gaP�K:g�\�Lnh�W^Z[NQK:g�Z:KOv

2 Õ v�T¥hQLOgaK�\�LOd�V�T$JuVjWYNQZ:Wo¾Ó��l(K:dYNQP�K:g�\H²xI.JaNQW�NiW�dYK:¢ufaNid^K:_F\eR�W^fal�l�R>d�\�\eJaK~gaK[��T¥hQLOgaK�\�LOd�V�ªXZ:NiK:gaZ[KUladYRn�
k>deLOPFvÃI.JaK¥S}RXZ[faW��yR>f�hQ_~��K1R>g~K��j\ed^Ln\eK[d^d^K[WY\^d^NqLnh�Z:hqLnW^W^NiZHLOhOlahqLOg�K[\�LndYV{WYZ:NQK[gaZ:Ko¿Ñl�hqLOgaK�\�LOd�V{K[bOR>hQfX\eNQROg�p
lahqLOg�K[\�LndYV~Ln\^P/R>WYlaJaK[d^K:W[p�LOga_UW^l&LnZ:K�P�NQWYW^NQROgaW�Á�LOga_~�yROfahQ_UZ:R>P�lahQK[P/K[g�\ÓladYR>l(R>W^K[_ ³oW�\edYR>gaR>P V~l(Rn�
W^Ni\^NQR>g�W.NQg�WY\eLOd�LOga_FlahqLngaK[\.S}R>dYP]L�\eNQROg�v

2 îjv�½rK[RXZ�JadYR>gaR>hiR>kOV(²~I.JaNQWrNQWrdYK:¢ufaNQdYK:_�\eRFP]LONig�\�LONig�ROfadrK:WY\eLO�ahiNQW^J�K:_�dYK:WYKHLOdYZ�J`lad^ROk>deLOPºROS�Nigu\^K:dYg&L��
\eNQROg&LOh&WY\eLn\ef�d^K�NQgELn_�bnLOgaZ:K[_Ek>K[RXZ�JadYR>gaR>hiR>k>NiZHLOhaP�K[\^JaRj_aR>hQROk>NQK[W:v�I.JaK�LOl�l�R>Nig�\eP�K:g�\1Z:R>g�\edYNQ�afX\eK:W¥\eR
L��tLOZ[fahi\�V��À��NQ_aK{NigaNi\^NqLn\^Nib>K�NQgaZ[hQfa_�NQgak�¸�ª ± Ih6�³�¨�¾.p�½{K:ROhQR>kOVOp�³�gu\^Jad^ROl�R>hiR>kOVELOga_�\eJaK�6 ± ¶´v

22T v�ªXR>hQNi_�¾¥LOdY\^J�½{K:R>l�JuVjWYNQZ:W[²ÎI.JaNiW�NQW�d^K[¢ufaNQdYK:_°\^RmZ:R>P�lahQK[P/K[g�\�\eJaK�WY\^d^R>gakÉd^K[W^K:LOd^Z�J°K[¼�R>dY\�LOga_
k>deLO_�f&Ln\eKrladYR>k>d^LOP Nig�\^JaK:ROd^K[\^NQZ:LOh�k>K[RX_�Vjg&LnP/NiZ:W�LOga_FZ:dYfaWY\eLOh�K[bOR>hQfX\eNQROg�v

2�ñ v.³�\eP�R>W^laJ�K:d^NiZ�T¥J�VjW^NiZ:W�I.JaK:R>d�V(²�I.JaNiW�Lnlal�RONQg�\eP�K:g�\��xR>fahQ_!W^f�lal�ROdY\�\eJaK�K��Xl(K:dYNQP�K:g�\�LOhrL�\eP�Rn�
W^laJaK[d^NiZ�d^K[W^KHLnd^Z�J�K[¼�R>dY\:pj��N�\eJElaLOdY\^NQZ:f�hqLOd¥NQg�\^K:d^K[WY\.NigELOgaLOhiVjW^NiW�LOg�_ENQg�\eK[d^ladYK[\eLn\eNiR>g]ROS�W^l&LOZ[K��®�&LOW^K[_
P/K:LOW^fadYK:P�K:g�\eW[v

����ú�����ú¡ÿS�r¼I>1�	�f7a!-�'�f�'��ÿJ���(þHú¡ÿ�ú-�;��þ
2 v�I.JaK:R>dYK[\^NQZHLnh¥TÓLOd�\eNQZ[hQK�T$J�VjW^NiZ:W:²~I.JaNiWrLOlal(R>NQg�\eP�K:g�\���NihQh�P]LONig�\�LONig�\eJaK5W�\ed^K[gakO\^J´ROS1R>f�d{d^K:WYKHLOdYZ�J
LOga_�\eKHLnZ�JaNQgak5K�¼�R>d�\eW�NQg�\^JaK:R>dYK[\^NQZHLnh�l&LOd�\eNQZ[hQK{laJ�VjW^NiZ:W[v

zXv�¾,�Xl(K:dYNQP�K:g�\�LOhrR>d�I.JaK[R>d^K�\eNiZHLOhr³oW�\edYR>laJ�VjW^NQZ[W:²»I.J�NQW�LOlal(R>NQg�\eP�K:g�\���NihQh{WY\^d^K[gakO\eJ�K:g�ROfad�LnWY\edYRn�
laJ�VXWYNQZ[W�K�¼�R>d�\HptLn\�Ls\^NQP�Ko��JaK:g�W^K�b>K:d^LOhÃgaK[��WeLn\^K:hQhiNi\^K:Wy��NihQh��(KrZ:R>P�NQg�k�R>gahQNigaKOv

Ô v�¾,�Xl(K:dYNQP�K:g�\�LOh�TÓLOd�\eNiZ:hQK�T$J�VXWYNQZ[W:²¥I.JaNQW�LOlal(R>NQg�\eP�K:g�\1��NQhih(W�\edYK:gakO\^JaK:g�R>f�dyK��Xl(K:dYNQP�K:g�\�LOh�K[¼�R>dY\yNQg
\eJaNiW�LOd^K:L/LOW��xKULOg�\eNQZ[NQl&L�\eK�S}f�\^fad^K{SÑLOZ[fahi\�V]d^K:g�K[�yLOhÀv

2 z



Õ vcLoLOgaROWY\edYfaZ[\^fad^K[WM¿À¨yROga_aK:g�W^K:_!¶�Ln\^\^K:dE¾Ó�Xl(K:d^NiP/K[g�\µÁ�²�³¤l(R>W^N�\eNiR>gÉ\^J&Ln\���NQhih.�ad^Nigak´gaLOgaR>WYZ:NQK[gaZ:K
K��Xl�K[dY\^NQW^K�NQg�\^R©R>fad�Z:R>g�_aK:gaWYK:_�P/Ln\Y\eK:d]d^K:WYKHLOdYZ�J�K[¼�R>d�\Hp�Lnga_!\eLO�OK�LO_XbOLngu\eLOk>KMROS~\eJaKMk>dYRc��NQgak
LoLOgaRn\eK:Z�J�gaR>hQROkOV�T$d^R>kOdeLOP�P/KoROS�\^JaKU¨y¸�³�6rv

îXv�wyNQR>hiR>k>NiZHLOh�T$J�VXWYNQZ[WE¿}I.JaK:R>d�V�R>dr¾Ó�Xl�K[d^NiP/K[gu\�Á�²{I.JaNiWrNQW�dYK:¢ufaNQdYK:_M\eR�W^f�lal�ROdY\r\eJaK�kOd^Rc�.\eJ�ROS1\eJaK
_aK:l&LndY\eP�K:g�\:¬öW1K��Xl&LOg�W^NQROg�Nig�\eRrWY\^fa_aNQK[W¥ROS�P�Rj_aK:dYg�l�d^R>�ahiK:P�W$NQg�gaROgahQNigaKHLOd,LOga_��aNQR>hiR>k>NiZHLOhulaJ�VjW^NiZ:W:v

T v ± Z[KHLOg5¦oVjg&LnP/NiZ:W,Lnga_�¨yhQNiP]Ln\^KO²�I.JaNiWÓ\eJ�K:R>dYK[\eNiZHLOhXLn\^P/R>WYlaJaK[d^NQZxlaJ�VjW^NQZ[W¥LOlal(R>NQg�\^P/K[gu\ÓNQW,dYK:¢ufaNid^K:_
\eR��&hQh�L�gaRn\�LO�ahiK�k�LOl���Ni\^JaNQgE\^JaK~T$hqLOgaK�\�LOd�V�T$J�VXWYNQZ[W�k>dYR>fal�v

N Ä ��Æxéc½n"$%�"$Ð{Å�ëùÌ¹%C�.Ía"t¾ ��Å�¸�Ç�ÅÃÈjÍ�È
ú®û ü=9��`ú`��úÑþ[ÿ2����ÿ�ú#0	�n3�ÿ2�k¿À}��'y5^��jþ[ÿ�þ
± fad�Ln_aP/NigaNQW�\ed^Ln\eN�b>K�WY\�L�¼�J&LHb>KrJ&LO_�\^R5LOW^WYfaP/K{NigaZ:dYKHLOWYNQgaks�xR>dY�jhiR�LO_aW�LnW._aK:Z[K:g�\ed^LOhQNi·HLn\^NQR>gERnSÓLn_aP/NigaNQW¹�
\^deLn\^NibOKyW^K[dYbjNQZ[K:W$Z[R>g�\eNQgufaK[W:p�Nig l&LOd�\eNiZ:fahQLOd�S}dYR>P�\eJaK.ªXZ�JaRjR>hXRnS�½rd^LO_af&Ln\^K.ªj\^fa_aNiK:W:v�³�\,\eJ�K�WeLOP�Kx\^NQP�KOp��yK
JaLcbOKrJ&LO_E\eR�l�d^RcbjNQ_aK�WYfalal(R>dY\yS}R>d�NQg�Z:d^K:LOW^K[_�faga_aK[d^k>d^LO_af&Ln\^K{WY\^fa_aK:g�\�K[gad^R>hiP/K[g�\eW.LOg�_�NQgaZ[d^KHLnW^K:_�hiK[b>K[hQW
RnSÃd^K:WYKHLOdYZ�J�Lnga_�Z:R>g�\^deLOZ�\�LOZ[\^NibjNi\�VOv,¸�g�LO_a_�Ni\eNiR>g�p�\eJ�K�_aK:laLOdY\^P/K[gu\�JaLOWy\�Ln�OK:g�LsP�R>dYKoladYRn�¹LOZ�\eN�b>KodYR>hQK�NQg
dYK:k�Lnd^_�\eR�LOhQf�P/gaNøpXJ�NQk>J�W^Z�J�RXR>hÃLnga_�l�fa�ahQNiZ{hQNQLONQWYR>g�pjlahqLOZ[NQgaksS}f�dY\eJ�K:d�_aK:P/LOga_�W�ROg�\^JaK:WYKUdYK:WYR>fad^Z[K:W[v

¸�g©d^K[Z:R>kOgaNi\^NQR>g`RnS.\eJaK[W^K�Z�J&LOgakOK:W:p$�xK�faga_aK[dY\^RXR>��LOg©K��j\^K:gaWYNib>KFLO_�P/NigaNQW�\edeL�\eNibOK/dYK[bjNQK�� RnSoLnhQhxLO_X�
P�NQg�NQWY\^deLn\^NibOK�WY\�L�¼�S}fagaZ[\^NQR>g�W/Nig 2cðOð>ô vÉI.JaNQW�hQK[_�faW5\eR�d^K:LOhQhiRXZ:Ln\eK�W�\�Ln¼�dYK:WYR>fad^Z[K:W]\^R´g�K[��LOZ�\eNibjN�\eNQK[W
LnW^W^RjZ:NQLn\eK[_]��Ni\^J]R>fX\ed^K:LOZ�J�LOZ�\eN�bXN�\eNiK:W:pulaf��ahQNiZ�hiNqLONiW^R>g�LOga_/�yK[�El&LOk>K�W^fal�l�R>d�\Hv,Ø´KoNi_aK:g�\eN�S¡V�\eJaK�gaK:K[_ES}R>d
LngELO_a_�Ni\eNiR>g&LOha|�v ô �ÓI�¾©ROS�LO_aP�NQgaNiWY\ed^Ln\eN�b>K.WYfalal(R>dY\:pj��N�\eJ/|�v T �ÓI�¾©LOhihQRjZHLn\^K:_�\eR~W^fal�l�R>d�\yROfadxkOdeLO_afaLn\eK
l�d^R>k>d^LOP×Lnga_�|Xv«z��ÓI�¾»LnhQhQRjZHL�\eK:_E\^R5W^falal(R>d�\�ROfad.d^K[W^KHLnd^Z�J�LO_�P/NigaNQW�\edeL�\eNQROg]K[¼�R>d�\Hv
úÑú®û �%�'�¤����ú`�.��!W3�ÿU�&¿À}��'y5^��jþ[ÿ�þ
³�W$l&LOd�\¥ROSt\eJaK�¨��Ó¸�T1ªa¨y¸�Lo¾$I�lad^R>l(R>W^LOhÀpO�xK�J&LHb>K�NQ_�K:g�\eN��&K:_s\^JaK.gaK:K[_�S}ROd,R>gaK.Z[R>P/l�f�\eNigak�ladYROS}K:WYW^NQROg&LOh
¿ 2 vö|��ÓI�¾1ÁÃ\^J&Ln\Ó�xR>fahi_sladYR�bjNi_aKx\^K:Z�JagaNiZHLOhXW^fal�l�R>d�\ÓS}R>d�\eJaNiW�J�NQk>Jsl(K:d�S}R>d^P/LOgaZ[KxZ[R>P�laf�\eNigakoW�VjWY\eK[P�vÓI.JaNQW
Ln_a_aNi\^NQR>gaLOh&WY\eLn¼FNQW¥\eJaK�P/NigaNQP faPCgaK[Z:K[W^WeLndYVENig]R>dY_aK:d¥\eR LOhQhiRc�Î\eJ�K�_aK[l&LOd�\eP�K:g�\y\^R Z:ROgu\^NQgufaK�\eR l�d^RcbjNQ_aK
Z[R>P�laf�\�L�\eNQROg&LOh�WYfalal(R>dY\�S}R>d.ROfad.\eKHLnZ�JaNQgak�LOg�_�dYK:W^K:LOd^Z�J�LOZ[\^NibjNi\^NQK[W:v
úÑúÑú�û �%���&ú`��ú����®��Á«�%�����"��ú`���`ü�þHþ:úøþ[ÿU����ÿ�þ
Ø´K]dYK:Z[R>k>gaNi·:K5\eJ&Ln\r\^JaK]Ln�aNQhiNi\�V£RnS.R>fad{\eK:LOZ�JaNigak£LOWYW^NiWY\�Lngu\^WsLOg�_�hqLn��R>d^Ln\eROdYV£_�K:P�R>gaWY\^deLn\^R>d^W~NQWrJaNik>Jah�V
f�gaK[bOK:g5]�S}d^ROP Z:R>fadYW^K´K[bnLOhQfaLn\eNiR>gaW:poNi\�NQWFZ:hiKHLOd�\^J&Ln\�NQP�lad^RcbjNQgak©\^JaNQWFLOWYl�K[Z[\£RnS \eJ�K´fag�_aK:dYk>deLO_�f&Ln\eK
l�d^R>k>d^LOPÛ�yROfahQ_EJaLcbOK{LOgEK[gaR>dYP/R>f�WyNQP�l&LOZ�\1R>g]\eJ�Ko¢uf&LOhiNi\�V5ROS�\^JaKoK[_afaZHL�\eNQROg&LOh(K��Xl�K[d^NiK:gaZ[K�� l(K:dYJ&LOlaW
L/k>d^K:Ln\eK[d�NQP�l&LOZ�\odYK:hqL�\eNibOK~\^REZ:ROWY\�\^J&LOg�LOg�Vu\eJ�NQgakEK[hQWYKOv�I.JaK5LnP/R>f�gu\�ROS$\^deLONigaNQgak5\eJaLn\o�xK�lad^RcbjNQ_�KsLn\
\^JaK �(K:kONQgagaNigak5ROSÓ\^JaKsLnZHLO_aK[P/NiZ{V>KHLnd:pt��JaNQZ�J�lad^K[W^K:g�\^hiVFdeLOg�k>K:W�S}d^R>PâROgaK~\^R/\^Jad^K[KUJaROfad^W[p�gaK[K:_aW�\eR/��K
Kµ�Xl&LOga_aK[_´\^RFz>îEJaR>fadYW{l�K[d{WY\ef�_aK:g�\HvsØ´K�\eJaK[d^K�S}R>d^K�dYK:¢ufaK:W�\sL]\^RO\�Lnh,ROS 2cð |>|EJ�R>fad^WrNigMLO_a_aN�\eNQROg&LOh�I�³
WYfalal(R>dY\�Nig�\^JaK{�&d^W�\�V>KHLnd:ptd^K[_afaZ:Nigak�\eR ð îO|�JaROfad^W�NQg�WYfa�aW^K[¢ufaK:g�\�VOKHLOdYW:v
%ÓÄ � Æ�Ð{ÅÃ#té{Ì�ÂÃÌYé�êõÍa'�Åò�ué�Êµ#&"$ÈjÍ�#tÇ�%�ÍaÇ�#&ÅòÌ�éæ�´'.Ë�È�Ì�%�È
�&R>d�\eJaK�gaK��j\�lahQLOgagaNigak�l(K:dYNQRj_�p.R>fad]NQg�S}d^LOWY\^d^faZ�\efadYK�NQg�Ni\eNQLn\eN�b>K[W]LOdYK�WYfaP/P/LOdYNQ·:K[_»�(K:hQRc� Nig»R>d^_�K:dEROS
l�d^NQROd^Ni\�V(²

Ã Ø�K{��NQhih�gaK[K:_£í�î ñ îsPHÄ.S}R>d.f�ga_aK:dYk>deLn_af&Ln\^KUW�\efa_�VEW^l&LOZ[K Lnga_�kOdeLO_afaLn\eK{W�\efa_aK[g�\oR�Q�Z[K:W:v
Ã Ø�K{��NQhih�gaK[K:_£í 2 zO|>|�P Ä S}ROd.d^K:WYKHLOdYZ�J�hQLO��ROdeLn\^R>dYV/W^l&LnZ:KOv
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Ã Ø�Krd^K[¢ufaK:W�\[Å 2 |>|�pö|>|>| S}R>d.gaK���fag�_aK:dYk>deLO_�f&Ln\eKrhQLO��ROdeLn\^R>dYV/K:¢ufaNilaP/K[g�\HptLOga_nÅ ñ îjp |>|O|sl�K[d�LOgagufaP
S}R>d.P/Rj_aK[d^gaNi·HLn\^NQR>g�Lnga_�dYK:gaK���Lnh�RnSÓKµ��NiWY\^NQgak�LOlalaLOdeLn\^faW:v

Ã Ø�K�d^K:¢ufaK[WY\MÅOîO|�pö|>|>|�S}R>d]LngÎfalakOdeLO_aK�ROS{R>f�d]§�Txª�¨y³�ÂÃ¾ùZ[R>P�laf�\eK[d/SÑLOZ[NQhiNi\�V>pxLOga_Å T zXpö|>|>|MS}R>d
Z:R>P�lahQK�\eNiR>g�ROS�\eJaK�L�ROdY\eK[h�³olal�hQNQK[_�T$JuVjWYNQZ:WoÂÃLO��ROdeLn\^R>dYVOv

Ã Ø�Krd^K[¢ufaK:W�\iÅ 2 |O|�p |O|>| \eR�Z:R>P�lahiK[\eK�\^JaKrlafadYZ�J&LOW^K~ROS,L5Z[R>P�laf�\eK[d�Z:R>g�\edYR>hQhiK:_�b>K[dY\^NQZHLnh�P/NihQh(NQg�R>fadP/K[Z�J&LOgaNiZHLOh��xR>dY�jWYJaR>l�Lnga_DÅ>îO|�pö|>|>|sl(K:d�LOgagufaP×S}ROd.W^P/LOhQh�ZHLOlaN�\�LOh�K:¢ufaNQl�P/K[gu\�dYK:gaK���LOhøv
Ã Ø�K�d^K:¢ufaK[WY\|Å 2 Õ |�pö|>|>|{\eRsfal(_&Ln\^K�\^JaKo_aK[W^Nik>g�pXSÑLn�ad^NiZHLn\^NQR>g�LOga_/\eK:W�\eNigaksK:¢ufaNilaP�K:g�\�Nig/\eJ�K�T$J�VXWYNQZ[W¾¥hiK:Z�\ed^ROgaNQZ[W|6�K:WYR>fadYZ:KU¨yK:g�\edYKOv

Ø´Krlad^RcbjNQ_�K~_�K[\�LnNQhQW.ROg�\^JaK:WYKUdYK:¢ufaK[WY\eW�NQg�³�lal�K[ga_aNï��½5v
Æ�4 ÚÛB£Ü Ç`Ü�È5ßsG.D ;5=ÊÉcËEà$?$Ü{<�È�à$B£Ü{<�8:<�È à,B£Ü Ìù;�?¥Ü�Í
Ø´K�J&LHb>KELnhQd^K:LO_�V�_�NQW^Z[faW^WYK:_©Nig´WYR>P/K5_aK�\�LONih,\eJaK�NQP�l&LOZ�\rROSy\^JaK�hqLOW�\Ul�hqLOgag�NQgak�l(K:d^NiRX_�R>g�R>fad~faga_aK[d��
kOdeLO_afaLn\eK~LOga_Fk>d^LO_af&Ln\^Krlad^R>kOdeLOP�W:v$I.JaK~d^K[W^K:LOd^Z�J£kOd^R>fal�W�Nig�R>fad�_aK:laLOdY\^P/K[gu\�J&LHbOK LOhiW^R�SÑLOZ[K:_�f�gaNQ¢ufaK
Z�JaLOhQhiK:gak>K[WUNig´Z[R>laNigakF��N�\eJM\eJaK��afa_�k>K[\ Z:f�\^WUROSy\eJaK�hqLOW�\~lahqLOg�gaNQgak�l(K:dYNQRj_�pÃ�af�\UR>fad~d^K:WYKHLOdYZ�JaK:dYWsJ&LHb>K
Z[R>g�\eNigjf�K:_M\eR�P/LO�OK�WYNQk>gaN��&ZHLngu\�W^Z:NiK:g�\eN��&Z5LO_�bnLOg�Z:K:W[vsI.JaNiW{W^faZ[Z:K:WYW J&LnW{��K[K:gMd^K[Z:R>k>g�NQ·:K[_M�uV£NQgaZ[d^KHLnW^K:W
Nig]dYK:W^K:LOd^Z�J�S}fag�_aNQgakE¿�Å T v ð Õ ¶¤l�K[d�LOg�gjf�PÖ_af�d^NQg�k 2cð>ð î�� ð>ô Z:ROP/l&Lnd^K:_/��Ni\eJ�Å>îXv ñ |�¶¤l(K:dyLOgagufaPù_afadYNQgak
2Hð>ð�2 � ð Õ Á�Lnga_M�uV£P]LOg�V�ROSxR>fad�WYZ�JaR>hqLnd^W{d^K[Z:K[NibjNQgak�ladYK:W�\eNQkONQR>faW�S}K:hQhiRc��W^JaNilaW�R>d{LH�yLOd^_�W]¿}W^K[K�³�lal(K:ga_aNï�
óoÁ�v

± fad�W^fa�&L�\eR>P�NQZ�laJ�VjW^NiZ:WEk>dYR>fal�J&LOW�W^K:K[g»\eJaKFP�R>WY\/K��j\eK[gaW^N�b>K£K�b>R>hif�\eNiR>gÉR�bOK:d]\^JaKFhqLOW�\/\^K:g�VOKHLOd
l(K:dYNQRj_�v I�R>dYR>g�\eR�J&LOW{lahQLHV>K:_´LEhQK:LO_aNigak�d^R>hiKsNQg�gufaZ[hQK:LOd{laJ�VjW^NQZ[WrWY\ef�_aNQK[W:p���Ni\^J�ROfad�d^K[W^K:LOd^Z�JaK[d^WU��K[NQgak
�nK[V�Z:ROhQhqLn��R>d^Ln\eROd^WoNigMW^faZ�J´NQgaN�\eNqL�\eNibOK:WoLOW{\eJaK5¸�W^Rn\edeLnZ:K/Â�Ln��R>d^Ln\eROdYV>p�\^JaK5deLO_�NQR�LOZ�\eN�b>K��(KHLOPºSÑLnZ:NQhiNi\�V�Ln\
\^JaK�Ih6�¸¹§�¶��`hQLO�(R>deLn\^R>dYVsNQg»Î1LOg�Z:R>f�bOK:d[p&LOga_]\^JaK�gufaZ[hQKHLndyWY\^d^faZ�\efadYK{WY\^fa_aNQK[W�l(K:dYS}ROd^P�K:_�Ln\x\eJaK�³�¾1¨�Â
¨yJaLOhQ�M6�Nib>K[d{ÂÃLO�(R>deLn\^R>d^NiK:W[v�I�R>d^ROgu\^REJ&LOWoLOhQWYRE�(K:K:g�ROgaK ROS$\^JaK hiKHLO_�NQgak/NQgaW�\eNi\^f�\eNiR>gaW�NQg�K��Xl�K[d^NiP/K[gu\eLOh
Lnga_É\^JaK:ROd^K[\^NQZ:LOh�l&LOd�\eNiZ:hQK]laJ�VXWYNQZ[W:vÉI.JaK�gjf�Z:hQK:LOd5laJ�VjW^NQZ[W/K�¼�ROdY\5J&LOW�LOhid^K:LO_�V`WYf�¼�K:d^K[_ÎWYNQk>gaN��&ZHLngu\�L�\Y�
\^d^N�\eNQROg�v{I.JaK5_aNRQ�Z[fahi\{_�K:Z:NiW^NiR>g£\eR�LOhihQRjZHLn\^KUg�K[�òZ:R>P�lahQK[P/K[g�\{l�ROW^Ni\^NQR>g�W�\eR�J�NQk>JaK[d�ladYNQR>dYNi\�V�LOd^K:LOWo��NQhih
P�KHLngE\eJ&Ln\y��V�zO|>|>zXpj��J�K:g�R>fad�hQLOWY\xgufaZ:hiKHLOdylaJ�VXWYNQZ[NQWY\�dYK[\^NQd^K[W:p�LOZ[\^Nib>Kogjf�Z:hQK:LOd�laJ�VjW^NiZ:W.dYK:W^K:LOd^Z�J���NihQh(��K
hiNQP�Ni\^K:_]\^R5\^JaKr¸�W^RO\^deLOZ[K~Â�Ln��R>d^Ln\eROdYV�Lnga_�l�d^ROS}K[W^W^ROd^W�K:P�K:d^N�\efaW[v

wxV:vOfah�V 2 p�zO|>|O|�px\^JaNQW�k>d^ROfal���NihQh.gufaPs�(K:d 2cÔ v î��ÓI�¾.p¥��Ni\^J�\��xR©LO_a_aN�\eNiR>g&LOh.gufaZ[hQKHLnd/laJ�VjW^NiZ:NiWY\eW
dYK[\^NQd^Nigak��(K[\��xK:K:g�zO|>|>|��¹zO|>| Õ v

± fad5¢uf&LOg�\efaP ROl�\eNiZ:W�LOga_�Z:R>ga_�K:gaWYK:_»P/Ln\^\^K:d�laJ�VjW^NiZ:W/k>d^R>f�lÉS}RjZ:faWYK:W/R>gÉ\^JaK�WY\^fa_�VÉROS�Z[R>P�lahQKµ�
W�VjWY\eK[P/WoLOga_�P]Ln\^K:dYNqLOhiW:v1¦�fad^Nigak�\eJaK~hqLnWY\�lahqLngagaNQg�k�l(K:dYNQRj_�pa�xK~�xK:dYKsLO�ahiK{\eR/Ln\^\^deLOZ�\�\^R/ROfad�¢uf&Lngu\^faP
ROl�\eNiZ:Wrk>d^ROfal�\eJaK�L�ªX¾)6�¨1�¹Â�faP�R>gaNQZ[W{¸�ga_afaW�\edYNqLOh1¨yJ&LnNQd{NQgj+�f&LOg�\^faP ± l�\eNiZ:W�¿ ìYR>NQg�\{��Ni\^J´¨yJaK:P�NQW�\edYV�Á
��d^NQ_�k>K:_E\^R5Lsl�R>WYNi\^NQR>gENig]\eJ�K{gaK��j\�lahQLOgagaNigaksl(K:d^NiRX_�v,I.JaK{¢uf&LOg�\ef�P R>l�\^NQZ[W�k>d^ROfal�J&LOW�Ln\Y\ed^LOZ[\^K:_E\eJ�d^K:K
¨���¸�LH��Lnd^_aW�NQg�\eJ�K~hQLOWY\yV>KHLndoLOg�_FJaLOW�LOW^WYRXZ[NqLn\^K:_���Ni\eJ�N�\���RO\^J�ROSÓROfad.Z:fadYd^K[gu\«Ï{NQhihqLOPù�&K:hihQRc��W:v

± fad1d^K:WYKHLOdYZ�J�NQg]Z[R>P�lahQKµ��P]Ln\^K:dYNqLOhiW1f�W^NQg�kshQRc�»\^K:P�l�K[deLn\^fad^K�\eK:Z�J�gaNQ¢ufaK[W.J&LOWxS}RjZ:f�W^K:_�ROg]\eJaK�WY\^fa_�V
RnS�gaRcb>K[h�P/Ln\^K:d^NQLOhQWU\eJ&Ln\�_aNiW^lahQLHV>pxLOP/ROgak´Rn\eJaK[d5\^JaNQg�k>W:pxW^fal(K:dYZ:R>ga_�faZ[\^NibjNi\�VÉLn\�fagufaWYf&LOhihiVmJaNik>J©\eK:P��
l(K:d^Ln\ef�d^K:W[v£Ø�K]J&LHb>K��(K:K:g©dYK:�af�NQhQ_�NQgakF\eJaNiW K��Xl(K:dYNQP�K:g�\�LOhxd^K[W^KHLnd^Z�JmK[¼�R>dY\sLOga_©Nig 2cð>ð>ô �yK�dYK:Z[d^faN�\eK:_
Lng´R>fX\eWY\eLOga_aNigak�K��Xl(K:d^NiP/K[g�\�LOhiNQWY\:pÃT$d^ROS¹v5Â�R>faNiW{IÓLnNQhQhiK[S}K[d:vsI.JaNiWrd^K:��faNQhi_aNQgak]K[¼�R>dY\~Z:ROgu\^NQgufaK[W~��N�\eJMR>gaK
Lnlal�RONQg�\eP�K:g�\1W^Z�JaK[_afahiK:_ES}R>d%vOfahiV 2 p 2Hð>ð>ð vÓØ´K�LOd^K�LOhQWYRUWYR>hQNi_aNiS¡VjNigak{R>fad1K[¼�R>dY\xNQg5\eJ�KoWY\^fa_�V�ROS�Z[R>P�lahQKµ�
W�VjWY\eK[P/W���Ni\eJF\eJaK~\ed^LOgaWYS}K[d�S}dYR>P §�I�¶äNig£zn|>|>|/RnS$LOg£K[WY\eLO�ahQNiW^JaK[_�Kµ��l(K:dYNQP�K:g�\�LnhQNQW�\�WY\ef�_�VjNQgakEW�VjWY\eK[P/W
\^J&Ln\._�NQW^l�hqLHV]Z[R>P�lahQKµ��p�gaR>gahiNQgaK:LOdx�(K:JaLcbjNiR>fad.W^f�Z�J�LOWyl&Ln\^\^K:dYg�S}ROd^P/Ln\eNiR>g]NigEk>deLngjf�hqLOdy�aR���W[v¥I.JaNQW.Lnd^KHL
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S}ROd^P�Wr��N�\eJ��aNQROhQR>k>NiZHLOh�laJ�VjW^NQZ[WsL�gaK[�¯NigaNi\^NqLn\^NibOKUS}R>d{\eJ�K/_aK[l&LOd�\eP�K:g�\HpÓLOga_�NiWrW^falal(R>d�\eK:_´��V�Lng´³oT1�
l(R>WYNi\eNiR>g�NQg�\^JaKrZ:fadYd^K:g�\�lahqLngagaNQg�k�l�K[d^NQRj_�v

¨yR>P�lahQK[P/K[g�\�NQg�\eJaNiW�LOd^K:L�RnSÓdYK:W^K:LOd^Z�J���NQhQh�gufaPs�(K:d 22T v î���I�¾Î��VDvOfahiV 2 p(zO|>|>|F¿ 2cÔ v îXp 2 vö|/Lnga_ Ô v |
��I�¾»Ln\�ªj\:vy½{K:ROd^k>Knp&§�I�¶ALOga_�§�I�³{ª�p&dYK:W^l(K:Z�\eN�b>K:h�V�Á�v

± fadÃK��Xl(K:d^NiP/K[g�\�LOhuLn\^P/ROW^laJaK[d^NiZ$laJ�VXWYNQZ[WÓd^K[W^K:LOd^Z�JUK[¼�R>dY\Ã�yLOW�WYNQk>g�Ni�&Z:LOg�\ehiV�LOfak>P�K:g�\^K:_ Nig 2cð>ð îy��JaK[g
�xK.W^K[Z:fadYK:_�LOg�Loª�¾@6.¨`¸�ga_afaW�\edYNqLOha¨yJ&LONQd�NQgV6�K[P/RO\^K.ªXROfaga_aNigak5¿ÑJ�K:hQ_ �uV T$d^ROS¹vtvONQP�¦�d^f�P/P�R>ga_tÁµvÃI.JaNQW
LnhQhQRc�xK:_�faW.\eR5P/LO�OK~L�ìYfagaNiR>d.LOl�l�R>Nig�\eP�K:g�\��ad^Ni_ak>K[_�\^R�LOg�³�T¥�Él(R>WYNi\eNiR>g�NQgE\^JaKrgaK��j\�lahQLOgagaNigak�Z[VjZ:hiKOp
��J�NQZ�J�J&LOWxW^Nik>gaNi�aZHLOg�\eh�V5K:gaJaLOgaZ:K[_�\eJaK�NQP�l&LOZ[\yLOga_]WY\edYK:gakn\eJ�ROS�\^JaNQWxk>d^ROfal�v,I.JaKogaK[�!JaNid^KOpXT$d^ROS¹v@Ï{NiP
ªu\ed^ROgakap>NiW,lad^NigaZ:Nil&LOhjNQg�b>K[WY\^NQk�Ln\^R>dÓROg5Lo�&LOhihQRjR>gX���aLOW^K[_�Ln\eP�R>WYlaJaK:dYNQZxW^R>fag�_aNQgak{Kµ�Xl�K[d^NQP�K:g�\¥Lnga_�d^K[Z:K:N�b>K[_
Lr¨���¸8L�K[� ± lal�ROdY\ef�gaNi\^NQK:WÓLH��LOdY_�\eR{Z:ROgaWY\^d^faZ�\1LOg5Ln\eP�R>WYlaJaK:dYNQZxR>�aW^K[dYbnLn\^R>dYV R>gs\eJaKx\eR>l�ROSt\^JaK.wyfad�\eR>g
I�Rc�yK[d:v¥T$d^RnS¹vÓ¦�dYfaP/P�R>ga_�¬öW�d^K[W^KHLnd^Z�J5J&LOW�NQg�b>R>h�b>K[_ \eJaKy_aK[bOK:hQROlaP/K[g�\,ROS(L�Psfahi\^N��®P/NihQhQN�R>g�_aR>hQhQLOdÃWeLn\^K:hihQNi\^K
NigaWY\^d^faP�K:g�\{¿ÑZHLnhQhQK[_�¶ ± T$¸�I.I�Á1\^J&Ln\�NiWy_af�K�\eR hqLOfag�Z�JER>g�L1L�³{ªj³�lahqL�\^S}R>dYPõ\eJaNiWxWYfaP/P�K:d[v,I.JaK�dYK:WYfahi\
NiW�LsZ[R>gaZ:K[g�\edeL�\eNQROgEROSÃK��Xl(K:dYNQP�K:g�\�LOh�Ln\eP�R>WYlaJaK:dYNQZ�laJ�VXWYNQZ[W.d^K:WYKHLOdYZ�J�K[¼�R>dY\^W�R>gEdYK:P�RO\eK�W^R>fag�_aNQgak�RnS�\eJaK
L�\eP�R>W^laJ�K:d^Knv ± f�d~\^JaK:R>dYK[\^NQZHLnhxL�\eP�R>W^laJ�K:d^NiZ/l�JuVjWYNQZ:W k>d^R>f�l�p�Z[R>gaWYNQWY\^NQgak�ROS�S}R>f�dUdYK:W^K:LOd^Z�J�K:d^W[p$d^K[P]LONigaW
ROgaKxRnS�\eJ�KxhQLOd^k>K[WY\�Ln\^P/R>WYlaJaK[d^NQZ¥P�RX_�K:hQhiNQgakyK[¼�R>dY\^W�Nigs¨�Lng&LO_&L�p���Ni\^J~\^JaKxkOd^R>fal~ladYR�bjNi_aNQgak�\eJ�K1hiKHLO_�K:d^WYJaNQl
S}ROd�\eJadYK:K~P]L�ìYROd�¨�LOg&LO_�NqLOg�NQg�\^K:d��®_aNQWYZ:NilahQNig&LOdYV�Z[R>hQhQLO��ROdeLn\^NQR>gaW1NQg�Z[hQNQP/Ln\^K�WY\^fa_aNQK[W:v

± fadÃk>K:ROlaJ�VXWYNQZ[W,k>d^ROfal Z[R>g�\eNQgufaK[W�\^R��(K1\^JaKxS}RjZ:f�W�ROS�k>K:ROlaJ�VXWYNQZ[W,d^K[W^KHLnd^Z�J�Ln\�\eJ�Ky§�gaNibOK:d^WYNi\�VOv,¦�fadYNQgak
\^JaK~hqLOW�\�lahqLOg�gaNQgak5l(K:dYNQRj_�p��xKUd^LONQWYK:_Flad^N�bOL�\eK{S}faga_aNigak�\eR�Z:dYKHLn\^K~\^JaKVv�v&I�fa·[R/Ø�NQhiW^R>gFT$d^RnS}K:W^WYR>d^WYJaNQl�NQg
½{K:ROlaJ�VXWYNQZ[W:v�Ø�N�\eJmL�_aR>g&L�\eNQROg�S}d^R>PA\eJaK�I�K:Z��©¨yR>d^l(R>deL�\eNQROg©LOga_ÉL/ìYfagaNiR>d l(R>W^N�\eNiR>g�\eJaLn\5J&LO_©�(K:K[g
f�g��&hQhiK:_�ladYNQR>d�\^R 2Hð>ð îXp��xK{�yK[d^KULO�ahiK�\eR5Z:dYKHLn\^Kr\^JaKrI�K[Z���¨yJ&LONQd.NigF¾,�XlahiR>deL�\eNQROgF½rK[R>laJ�VjW^NQZ[W:v

± fad�lahQLOgaK�\�LOd�V�l�JuVjWYNQZ:Wrk>dYR>fal���NihQh�gufaPs�(K:d 2>2 v î]�ÓI�¾���VÐvOfah�V 2 pÃzO|>|>|£¿ ð v î]LOga_�zjv |��ÓI�¾!Ln\~ªu\Hv
½{K:ROd^k>K~LOga_F§�I�¶´ptd^K:WYl�K[Z[\^Nib>K[hiV�Á�v

³�\�\^JaK{WeLOP�K{WY\eLOk>K{Nig]\eJaK{l�d^K[bjNiR>faW.lahQLOgagaNigak�K��XK:dYZ:NiW^K�\eJ�Kr¦�K:l&LOd�\eP�K:g�\�ROS�T$J�VXWYNQZ[W�JaLO_ Õ îXv îs�ÓI�¾
�(K[\��xK:K[g£LOhih(\^Jad^K[KrZHLOP�lafaWYK:W:v¥I.JaNiW���NQhih��(K Õ Ô v îs�ÓI�¾���V=vOfahiV 2 p&zO|O|>|�v$¸�g�\eJaNiW�d^K[W^l(K:Z�\��xK{J&LHb>Kr�(K:K[g
Ln�ahQK�\eR~P/N�\eNik�Ln\eKx\eJaK�K[¼�K:Z[\^WyROS�R�bOK:d^LOhQhtd^K[_afaZ�\eNQROg]NQg�Z:ROP/lahiK:P�K:g�\1l�ROW^Ni\^NQR>g�W1WYNQgaZ[K 2Hð>ð îXvÓó�Rc�yK�b>K[d:p�\^JaNQW
JaLOW�R>gahiV]��K[K:g�LOZ�JaNQK�b>K[_���V�P/LO�uNQgak5LOl�l�R>Nig�\eP�K:g�\eW�R>f�\^W^Ni_aK{ROSÓT¥hQLOg�zO|>|>|Xp&LOga_��yK~ladYK:W^K[g�\ehiV�JaLcbOK Ô v«î
��I�¾Î��JaR>W^KUl�ROW^Ni\^NQR>g�W�LOd^K � �adYNQ_akOK:_a�5\eR�Z:R>P�lahiK:P�K:g�\�l�R>WYNi\^NQR>gaW�S}dYR>P \^JaKU³oT¥��NQg�\^JaKUg�K��j\�lahQLOgagaNigak
l(K:dYNQRj_�v
Ñ�4 @Ò²:ß <�<�8H<�È @C?¥;�G�Ü{9,9ÔÓÒ9ÓÜ�ç
³�¦�K:l&LOd�\eP�K:g�\.T$hQLOgagaNigak5¨yR>P�P/N�\^\^K:K���LOWyK:WY\eLO�ahiNQW^J�K:_�KHLnd^hiV�Nig]\eJaKolahqLOg�gaNQgakUlad^RjZ:K[W^W[v1¸®\�Z:R>gaWYNQW�\eK:_�ROS
\^JaK�¨yJ&LONid:pO\^JaK�\��xRU³�W^W^RjZ:NQLn\eK.¨yJ&LONQdYW:puLOg�_�K[NQk>J�\$Rn\eJaK[d$lad^ROS}K[W^WYR>d^W$dYK:ladYK:W^K[g�\eNQg�k~\^JaK.d^K[W^KHLnd^Z�J�k>d^R>f�laW$NQg
\^JaK�_aK:l&LndY\eP�K:g�\xLOW$�xK:hQh(LOW¥laJ�VjW^NiZ:NiWY\eWxLOlal(R>Nigu\^K:_�Ln\x§�I�¶�LOga_/§�I�³{ª�vXªXf��aW^K[¢jf�K:g�\eh�V>pX\^JaK�_aK:l&LndY\eP�K:g�\
³�_aP�NQgaNiWY\ed^Ln\eN�b>K ± Q�Z:K:doLOga_�L�d^K[lad^K[W^K:g�\eLn\eN�b>K�ROS1¨y¸�I�³ò�xK:dYK�LO_a_�K:_�\^R/\eJ�K Z:ROP/P�Ni\Y\eK:Knv�wyK[\��xK:K[g�\eJaK
ªjlad^Nigak Lnga_/³�f�\ef�P/g/ROS 2Hð>ð>ô \eJaK.\eJ�d^K:K�P/L�ìYR>d¥d^K[W^KHLnd^Z�JEk>dYR>falaW¥JaK[hQ_�lahqLngagaNQg�k~P�K:K�\eNigak>W¥_afadYNQgakr��JaNQZ�J
\^JaK:Nid¥lad^NiR>d^N�\eNQK[WÓ�xK:d^K�_aNiW^Z:f�W^W^K[_�vuvOR>NQg�\¥P�K:K�\eNQg�k>W$��Ni\eJ5\eJ�K�³�WY\^d^R>gaROP V5T$hqLOg�gaNQgakU¨yR>P�P�Ni\^\^K:K��xK:dYKoLOhiW^R
J�K:hQ_�v$T$d^R>k>dYK:WYW�d^K[l�R>d�\eW¥\eRU_aK:l&LndY\eP�K:g�\xWY\eLn¼�P�K:K�\eNigak>W$�yK[d^K�P/LO_aKnpjLOga_]W�\�Ln¼�P�K:K[\^NQgakOW¥�xK:dYK�Z:ROgubOK:gaK[_
NigF�tK[�ad^faLOdYV�Lnga_£¶�LOd^Z�J 2cð>ð>ð \^R�_�NQW^Z[faW^W�\eJ�K~NigaNi\^NqLOh(_ad^LnS¡\eW.ROS�\eJ�K~l�hqLOgag�NQgak�_aRjZ:f�P/K[gu\:v

ªj\^fa_aK:g�\�NQgal�f�\���LnW�R>�X\�LONigaK:_r\eJadYR>fak>JUL.gufaPs�(K:d�ROS�Z�JaLOgagaK[hQW:v�I.JaK1_aK:l&LndY\eP�K:g�\�P/LONQg�\�LnNQgaW�W�\�LOg�_aNQgak
§�ga_aK[d^k>d^LO_af&Ln\^K.LOga_�½rd^LO_af&Ln\^K.¨yfadYd^NiZ:fahifaPò¨yR>P/P�Ni\Y\eK[K:WÃ��Ni\eJUWY\^fa_aK:g�\¥dYK:ladYK:W^K[g�\�Ln\^NQR>g�v8Î1LOd^NiR>faW�NQW^WYfaK:W
Nig�b>R>h�bXNigak/\^JaK Z[fad^dYNQZ[fahQfaP Lnga_�\eK:LOZ�JaNigak�LOdYKU�adYR>fak>J�\o��K�S}R>d^K~\eJaK[W^KsZ[R>P/P�Ni\Y\eK[K:W:ptNigaZ:hifa_aNQg�k/NigaNi\^NqLn\^Nib>K[W
dYK[S}K[d^d^K[_£\eRENig�\^JaNQW�lahqLng�v�¸�g£LO_a_aN�\eNQROg�p&\eJaKU_aK:l&LndY\eP�K:g�\{J�K:hQ_F\��yR�ROl�K[g£P/K[K[\^NQgak>W�R>g��&K[�ad^f&LndYV�z]LOga_
¶�LOd^Z�J�zXp 2cð>ðOð \eR���JaNQZ�J�faga_aK[d^k>d^LO_af&Ln\^K�LOga_�k>deLO_�f&Ln\eK~WY\^fa_aK[gu\^W��yK[d^KsNig�bXN�\eK[_�v�³���NQ_aK~W^l(K:Z�\edYfaPºROS
W�\efa_�K:g�\.K��Xl(K:dYNQK:g�Z:KOpjS}d^R>Pò�&d^W�\xVOKHLOdxfaga_aK[d^k>d^LO_af&Ln\^K�\^R WYK:gaNiR>d¥k>deLO_�f&Ln\eKnpj�yLOWxlad^K[W^K:g�\�Ln\x\^JaNQW¥P�K:K�\eNQg�kav
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Õ 4 Ú�?¥8SÖ�Ìùßsá Þg´�9×°Ã9,9t´£Ü�9
Ø´KrJ&LHb>Kr\ed^LO_aNi\^NQR>gaLOhQh�V�P]LnNQg�\�LONigaK:_�f�ga_aK:dYk>deLn_af&Ln\^K~l�d^R>k>d^LOP�W�R>g�LOhQh(\eJadYK:KrZHLOP�lafaWYK:W[p&�af�\�J&LHb>K~P/ROd^K
dYK:Z[K:g�\eh�V/S}RjZ:faWYK:_�R>f�dyk>d^LO_af&Ln\^KodYK:W^K:LOd^Z�J�R>g/\eJaK�ªj\Hv1½{K:R>dYk>KoZ:LOP�lafaW:v$I.J�K��afa_akOK[\.dYK:WY\^d^NiZ[\eNiR>gaW¥��Ni\^JaNQg
T$hQLOg�zO|O|>|�S}R>d^Z[K:_�§�I�¶¤LOga_]§�I�³{ª�\^R dYK:_afaZ[KoWYNQk>gaN��&ZHLngu\^hiV�l�JuVjWYNQZ:WxZ:R>P�lahiK:P�K:g�\1�uV]zO|O|>|r\^Rsîjv |U�ÓI�¾
Lnga_ Õ vö|��ÓI�¾ÛLn\]§�I�¶ Lnga_»§�I�³�ª�p¥d^K:WYl�K[Z[\^Nib>K[hiVOp���Ni\eJ�L�S}f�dY\eJ�K:d�d^K:_�faZ[\^NQR>g�Ln\]§�I�¶ \^R Õ v |´�ÓI�¾
l�JuVjWYNQZ:NiWY\^WsNQgmzn|>|�zXv�¦�Ni¼�K:dYK:gaZ[K:WsNig�W^f�lal�ROdY\sS}R>dr\eJ�KEhqLO�(R>d^Ln\eR>d�V����&LOWYK:_´faga_aK[d^k>d^LO_af&Ln\^KEZ:ROfad^WYK:W�J&LHb>K
LnhQW^R�Z:d^K:Ln\eK[_m_aNQWYl&LOd^N�\eNiK:W Nig�\eJ�K�Z:R>fadYW^K�Z[R>g�\eK:g�\�LOg�_©NQgagaRcbnLn\^NQR>g`Nig�\eJ�KEfaga_aK[d^k>d^LO_af&L�\eK�hqLn��R>d^Ln\eROd^NQK[W
LnZ:d^ROW^Wy\^JaKo\eJ�d^K:KoZHLOP�lafaWYK:W:v¥¸�g�R>dY_aK:dx\eRsK[gaJ&LOgaZ[Ko\eJ�K�_aK:hiNibOK:dYV/ROSÃlaJ�VjW^NiZ:W�LOZ[d^R>WYWy\eJ�Ko\eJadYK:K�Z:LOP�lafaW^K[W:p
�xK{J&LHb>KrLn_aR>l�\^K:_�LOg�Lnk>k>d^K[W^WYNib>K�\ed^Nï��Z:LOP/l�faWxl�hqLOgag�NQgakUP/Rj_aK:ht\eJaLn\�NigubOR>hibOK:W�Z[hQR>WYK�NQg�\^K:deLnZ[\eNiR>g]�(K[\��xK:K[g
\^JaK£T$J�VjW^NiZHLOh�ªXZ:NiK:gaZ[K:W�¦�N�bXNiW^NiR>gÎL�\E§�I�³�ª�px\^JaK�ªXZ[NQK[gaZ:K�¦�NibjNQWYNQR>g�Ln\]§�I�¶ LOga_�\eJaKFSÑLOZ:fah�\�V�Ln\�ªu\Hv
½{K:ROd^k>K~Ln\��(RO\eJ�\^JaKrfaga_aK[d^k>d^LO_af&Ln\^K~LOga_Fk>deLO_�f&Ln\eKrdYK:W^K:LOd^Z�J�hQK�b>K:høv

T�K[d^J&LnlaWo\eJ�KsP/ROWY\�g�RO\�LO��hQK~NQgaN�\eNqL�\eNibOKrJ&LOW��(K:K[g£\eJaKsK[WY\eLO�ahQNiW^JaP�K:g�\�ROS1L]gaK�� � S}deLOP�K[�xR>d^�u�]LOk>d^K[K��
P�K:g�\ÓNQg�b>R>h�bjNQgak�\eJaKx_aK:laLOdY\^P/K[gu\$LOga_s§�I�¶´pn��J�K:d^Kx�yK�JaLcbOK.LOk>dYK:K[_ \eR�\�LO�nKyd^K[W^l(R>gaWYNQ�aNihQNi\�VoS}R>dÓlahQLOgagaNigak
Lnga_E_aK[hQNibOK:d�V5ROS�\eJ�K�fag�_aK:dYk>deLO_�f&Ln\eK�laJ�VjW^NQZ[W�ladYR>k>deLnPÛLn\y§�I�¶ºLOg�_�ªj\Hv$½rK[R>d^k>KnpXf�W^NQg�kUdYK:W^ROfad^Z[K:WyS}dYR>P
�(RO\^J�Z:LOP/l�faW^K[W:v1I.JaNQW�J&LOW�LOhihQRc�xK:_�faW�\eR5��K�\^\^K:d�NQg�\eK[k>deLn\^K�\eJaKrlaJ�VjW^NiZ:W�RO¼�K[d^Nigak>W�LOZ[d^R>WYW�\^JaKr\��yR�ZHLOP��
l�faW^K[W:p>\eR��(K:k>NigUK[gaJ&LOgaZ[NQgak�\eJaKxfaga_aK[d^k>d^LO_af&L�\eK1hqLO�(R>deL�\eR>d�V{Z:R>f�d^W^K[W,Ln\�§�I�¶ LOga_UP/Rcb>K1\eRc�yLOd^_ L�P�RX_aK[h
��J�K:d^K�WY\^fa_aK[gu\^WsLn\~§�I�¶ Lnga_`ªu\Hv/½rK[R>d^kOKs��NQhQh�d^K[Z:K:N�b>K5\eJaK5W^LOP/KnpÃJaNQk>JM¢uf&LOhiNi\�V�laJ�VXWYNQZ[WUNigaWY\^d^faZ�\eNQROg�v
¸®\ LOhiW^R�gaR>dYP]LOhiNQ·[K:Wo\^JaK/W�\�Ln¼mdYK:hQLn\eNiR>gaW^J�NQlaWrLOZ[d^R>WYW~\^JaK�\��yR�ZHLOP�lafaWYK:W[p,LOWrSÑLOZ:f�hi\�VMLOl�l�R>Nig�\eK:_�Ln\~�(RO\eJ
Z:LOP�lafaW^K[W.gaRc�!K:g�ìYRcV]LOZ:Z[K:W^W�\^R \eK:LOZ�J�LOhih(hiK[bOK:hQWxROSÃfaga_�K:d^kOdeLO_afaLn\eK�l�JuVjWYNQZ:W[v ± bOK:dy\^JaK�gaKµ�X\yS}R>fadxVOKHLOdYW:p
�xK�LOdYK/l�J&LOW^Nigak�ROf�\U\^JaK/T¥J�VjW^NiZ:W5ªjl�K[Z:NqLnhQNQW�\~lad^R>kOdeLOP Ln\ §�I�¶�pÓLOdYK/dYK[bjNi\eLOhQNi·:NigakE\eJaK]T$JuVjWYNQZ:W�¶�L�ìYR>d
l�d^R>k>d^LOPALOga_mLOdYK]NigubOR>hibOK:_©Nig�\eJaK]Z:d^K:Ln\eNiR>g`ROS.\��xR�gaK��ÖP�NQg�R>dUl�d^R>k>d^LOP�W:p,wxNQR>hiR>k>NQZ:LOh¥LOga_`¾¥g�bjNQdYR>gX�
P�K:g�\eLOh�T$J�VjW^NiZ:W�LOga_]T$JaNQhiR>W^R>l�JuV�ROS�ªjZ:NQK[gaZ:Knv,Ø�K�K��Xl(K:Z[\y\eJaK[W^K{ladYR>k>deLnPÛRO¼�K[d^Nigak>W¥\eRs�(K��xK:hih���P/Ln\^Z�JaK:_
\^R�\eJaK�gaK[K:_aWrROSx§�I�¶ W�\efa_aK[g�\eW:p���JaR�\eK[ga_�\eRESÑLHb>ROfadxìYR>NQg�\{P/L�ìYR>dolad^R>kOdeLOP�WoRcb>K[d{\eJaK�P�R>d^KUS}RXZ[faW^K[_
ªjl�K[Z:NqLnhQNQW�\.RO¼�K:dYNQgak>W[p&LOga_�\eJ�K~dYK:WYKHLOdYZ�J�ladYNQR>dYNi\eNiK:WxROSÓ\^JaK~§�I�¶ ZHLOP�lafaW[v

I.JaKx¦�NibjNQWYNQR>g{RnS&T$J�VXWYNQZ:LOhaªjZ:NQK[gaZ:K[WÓL�\Ó§�I�³�ª LOga_r\eJ�Kx_aK[l&LOd�\eP�K:g�\ÓJaLcbOK�LOhiW^R��(K:K:g LOZ[\^NibOK:hiVrNig�b>R>h�b>K:_
Nig/l�hqLOgag�NQgakap���N�\eJ5\eJaK�lad^NiP]LOd�Vsk>R>LOhtROS��ugaN�\^\eNigakr\eJaK�faga_aK[d^k>d^LO_af&L�\eKol�JuVjWYNQZ:Wxlad^ROk>deLOP�W1LOZ:dYR>W^W1\eJaK�\��xR
Z:LOP�lafaW^K[W:v©I.JaNiWs��NQhih�LOhihQRc�Û\eJaKE\��xR�ZHLOP�lafaWYK:W�\eRMRO¼�K:d�ìYRONQg�\eh�V`¾$I�Tò\^R�W�\efa_�K:g�\eW�NQgmL£gaK��â§�I�³�ª
l�d^R>k>d^LOPFpoT$J�VjW^NQZ[WFLOga_!Ni\eW]³olalahiNQZ:Ln\eNiR>gaW:p�LOg�_!\^R©WY\ef�_aK:g�\eWFNQg�\^JaK�K��XNQW�\eNigak�ªj\Hv¯½{K:ROd^k>K�WYl�K[Z:NqLnhQNQW�\
l�d^R>k>d^LOPFp&³oWY\^d^R>g�R>P V�LOga_�T¥J�VjW^NiZ:W[v�I�R]WYfalal(R>dY\�\eJaNiW�NigaNi\^NqLn\^NibOKOp&§�I�³�ªF��NQhih�P]LnNQg�\�LONigFL/Z:ROP/lahiK:P�K:g�\
RnS Õ v | �ÓI�¾Él�JuVjWYNQZ:NiWY\^Wr¿}��JaNiZ�JE��NQhih(dYK:¢ufaNid^Ko\^JaK�JaNid^NQg�kUROS Ô SÑLOZ:fah�\�V]_�fad^NigakU\^JaK�gaKµ�X\�lahqLOg�gaNQgakUl�K[d^NiRX_tÁµv
I.J�K ¦�K[l&LOdY\^P/K[g�\�ROS,T$J�VjW^NiZ:W���NQhQh�RO¼�K[d�\eJaK{\��xR]¾$I�T»J&LnhiSq��Z[R>fadYW^K:W�_aK[W^Z[d^NQ�(K:_FKHLnd^hQNiK:d[v

³ohiP/ROWY\{LnhQhÃ\eJaK�k>d^LO_af&L�\eK�laJ�VjW^NiZ:Wrd^K[W^KHLnd^Z�J�NQW�l(K:d�S}R>d^P�K:_�R>g�\^JaK�ªj\Hvs½rK[R>d^kOKsZHLOP�lafaW[p���JaK:dYK�\eJaK
§�gaNibOK:dYW^Ni\�V�J&LOW]hQRjZHLn\^K:_�\^JaK�\^K:Z�JagaNiZHLOhøp�LO_aP�NQgaNiWY\^deLn\^Nib>K�LOga_ÎZ:R>P�laf�\eLn\eNiR>g&LOh�d^K[W^R>f�d^Z:K[W�gaK:Z[K:WYWeLOd�VÎ\eR
WYfalal(R>dY\�\eJaNiW�W^l(K:Z:NQLOhQNi·:K[_�LOZ�\eN�bXN�\�V>v ± fad�d^K[W^KHLnd^Z�J£Nig�S}deLOW�\edYfaZ[\^fad^K~d^K[¢jf�K:WY\^W{R>g�\^JaK ªj\Hv�½{K:R>dYk>K~ZHLOP�lafaW
\^JaK:dYK[S}R>dYKrW^falal(R>d�\�R�bOK:d Õ |5�ÓI�¾Éd^K:WYKHLOdYZ�J�SÑLOZ[fahi\�VOv$I.JaKr_aK:laLOdY\^P/K[gu\�Lnga_F§�I�¶AªXZ:NiK:gaZ[K:W�¦�NibjNQWYNQR>gELOd^K
l�d^R>l(R>W^NigakapÃJaRc�xK[b>K[d:p�\eJaK�K:W�\�LO�ahiNQWYJaP/K[g�\rROS�L��aNiR>laJ�VjW^NQZ[W��®d^K:hQLn\eK[_´dYK:WYKHLOdYZ�J�NQg�Ni\eNQLn\eN�b>K Ln\U§�I�¶´pÃP/LO_aK
l(R>WYW^NQ��hQK5��V�\^JaK]Kµ�XZ�J&LOgak>K/ROS.R>g�K/ROSx\eJaK�Z:f�d^d^K[g�\�T$J�VXWYNQZ[W�LOlal(R>NQg�\^P/K[gu\^W L�\ §�I�¶ ��Ni\^J´ROfadUJ�NQk>JaK[WY\
l�d^NQROd^Ni\�V5³oT¥�`LOhQhiRXZ:Ln\eNiR>g�v�I.JaNQWxNQWxLOgEKµ��Z[Ni\^NQgaksl�d^R>l(R>WeLnhÀpjLOW�N�\y_aNid^K[Z[\eh�V5W^fal�l�R>d�\eW�ROgaK�ROS�ROfadyNigaNi\^NqLn\^Nib>K[W
Nig�\eJaNiW.lahqLOgFLOg�_�NiW��yK[hQh��®NQg�\eK[k>deL�\eK:_E��N�\eJ�\eJ�K~l�d^R>l(R>W^K[_�dYK:WYKHLOdYZ�J£NQgaN�\eNQLn\eN�b>K:WyLn\�§�I�¶�v
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6AÞ�Þ�Ü{<�ç�8µå 6 ØÙËª´�á á ßs?,D ;�=¶¤Ü[·=´£Ü{9�à,9
"yÄ ��ÆyëYX[Z�Å�ë¯Å�é�Í���Æ1ÈaÌ®Í&Ì¹Æyé�È
����ú�����ú¡ÿS�IÚr>1�	�f7a!-�'�f�'��ÿJ}��'y5^��jþ[ÿ�þ

2 v�¾,�Xl(K:dYNQP�K:g�\�LOh(³�\eP�R>WYlaJaK:dYNQZoT¥J�VjW^NiZ:Wr¿�Ï{NQPùªj\^d^R>gak�Á,� �ad^Ni_ak>K:_]�uVHLoª�¾@6.¨»¸�ga_afaW�\ed^NQLOh�¨yJ&LONQd¥\eR
zO|>|�zXv

zXv�¾,�Xl(K:dYNQP�K:g�\�LOh�³�WY\^d^R>laJ�VjW^NiZ:W ¿ÑWYKHLOdYZ�J�NQg�ladYR>k>dYK:W^WeÁ1� �ad^Ni_ak>K:_�\^R/dYK[\eNid^K[P/K[gu\�Nig�zO|>|�zXv
Ô v�¶�Ln\eJ�K:P/Ln\eNiZHLOhtT$J�VjW^NQZ[Wr¿«ìYRONQg�\�Lnlal�RONQg�\eP�K:g�\¥��Ni\^J/\eJ�K�¦�K:laLOdY\^P/K[gu\xROS�¶�Ln\eJaK[P]L�\eNQZ[W�Á�� �ad^Ni_ak>K:_
�uV�¨y¸�³«6�\eRHvOfah�V�zO|>|>zXv

Õ v�¾,�Xl(K:dYNQP�K:g�\�LOh)+�f&Lngu\^faP ± l�\^NQZ:W/¿Ñ¦o��LHVjgaK]¶�NQhihQK:deÁ.� �adYNQ_ak>K[_���Ni\eJjL�ªX¾)6�¨ò¸�ga_afaW�\edYNqLOh1¨yJ&LnNQd
\eR/zO|>|�zjv

����ú�����ú¡ÿS�4ÛÐ>1�	�f7a!-�'�f�'��ÿJ}��'y5^��jþ[ÿ�þ

2 v�¾,�Xl(K:dYNQP�K:g�\�LOh�³�WY\^d^R>laJ�VjW^NiZ:W ¿«ìYR>Nig�\�LOlal(R>NQg�\eP�K:g�\���N�\eJ�\eJaK~¦�K[l&LOdY\^P/K[g�\�ROSÓ³�WY\^d^R>gaROP V�Á
zXv�¾,�Xl(K:dYNQP�K:g�\�LOhÃT�LOdY\^NQZ[hQK{T$J�VjW^NQZ[W�¿ ìYR>NQg�\�LOl�l�R>Nig�\eP�K:g�\.��Ni\^JFIh6�¸¹§�¶��$Á
Ô v�¾,�Xl(K:dYNQP�K:g�\�LOhÃT�LOdY\^NQZ[hQK{T$J�VjW^NQZ[W
Õ v�¨yR>ga_aK[gaW^K[_M¶�Ln\Y\eK:d�I.JaK[R>dYV
îXv�wyNQR>hiR>k>NiZHLOh�T$JuVjWYNQZ:W�¾Ó�Xl�K[d^NQP�K:g�\ ¿ÑdYK:hQLn\eK[_�\^R�§�I�¶æ\edeLngaWYS}K[d�Á
T v|+{faLOg�\efaP ± l�\^NQZ[W�I.J�K:R>d�V
ñ v�wyNQR>hiR>k>NiZHLOh(R>dhL�ROgahQNigaKHLOd�T¥J�VjW^NiZ:W ¿ø¾Ó�Xl�K[d^NiP/K[gu\�R>d.I.J�K:R>d�VaÁ
ô v�¨yR>ga_aK[gaW^K[_M¶�Ln\Y\eK:d�¾Ó�Xl�K[d^NiP/K[gu\
ð v�¾,�Xl(K:dYNQP�K:g�\�LOh�³�\^R>P�NQZOpa¶�R>hiK:Z:f�hqLOd[p&LOga_ ± l�\eNiZHLOh�T¥J�VjW^NiZ:W
2 |Xv�¾,�Xl(K:dYNQP�K:g�\�LOhiNQW�\.NQgML�RcbOK:h ± l�\eNiZHLOhÃ¶�Ln\eK[d^NqLnhQW
2>2 v�¨yR>ga_aK[gaW^K[_M¶�Ln\Y\eK:d�I.JaK[R>dYV
2 zjv.³olalahiNQK[_�½rK[R>laJ�VjW^NQZ[W�¿«ìYR>Nig�\{LOlal(R>Nigu\^P/K[g�\���Ni\^J£\eJaK�½{K:R>hiR>kOVFR>do\^JaK�¦�N�bXNiW^NiR>g�ROSy¶�NigaK:d^LOh,¾$gakON��

gaK:K[d^NQg�kuÁ
2cÔ v.³�\eP�R>W^laJ�K:d^NiZ�¨yJaK:P�NQW�\edYVs¾Ó��l(K:dYNQP�K:g�\o¿«ìYR>Nig�\¥LOlal(R>NQg�\^P/K[gu\$��N�\eJ�\eJ�K�¦�K[l&LOd�\eP�K:g�\¥ROS�¨yJaK:P�NQW�\edYV�Á
2 Õ v�T¥hQLOgaK�\�LOd�V�T$JuVjWYNQZ:W�¾Ó�Xl�K[d^NQP�K:g�\
2 îjv�½rK[RXZ�JadYR>gaR>hiR>kOV
22T v�ªXR>hQNi_�¾¥LOdY\^J£½{K:R>l�JuVjWYNQZ:W

2�ñ



2�ñ v.³�\eP�R>W^laJ�K:d^NiZ~T¥J�VjW^NiZ:W�I.JaK:ROdYV
����ú�����ú¡ÿS�r¼I>1�	�f7a!-�'�f�'��ÿJ}��'y5^��jþ[ÿ�þ

2 v�I.JaK:R>dYK[\^NQZHLnhÃTÓLOd�\eNQZ[hQKrT$J�VjW^NQZ[W
zXv�¾,�Xl(K:dYNQP�K:g�\�LOh�ROd.I.JaK:R>dYK[\^NQZHLnh�³oWY\^d^R>l�JuVjWYNQZ:W
Ô v�¾,�Xl(K:dYNQP�K:g�\�LOhÃT�LOdY\^NQZ[hQK{T$J�VjW^NQZ[W
Õ vcLoLOgaROWY\edYfaZ[\^fad^K[Ws¿ø¨yR>ga_aK[gaW^K[_M¶�Ln\Y\eK[d�¾Ó�Xl(K:d^NiP/K[g�\µÁ
îXv�wyNQR>hiR>k>NiZHLOh�T$JuVjWYNQZ:W ¿ÑI.J�K:R>d�V�R>d�¾Ó��l(K:dYNQP�K:g�\µÁ
T v ± Z[KHLOg�¦oVjg&LOP�NQZ[W�LOga_�¨yhQNQP/Ln\^K

N Ä ��Æxéc½O
!%�"$Ð{Å�ëùÌ�%C�.Í�"t¾*��Å�¸�Ç�ÅÃÈjÍ�È
2 v�|�v ô �ÓI�¾�ROS,LnZHLO_aK[P/NiZ{W^fal�l�R>d�\ ¿ÑW^K[Z:dYK[\�LndYV�¸^¸�Á
zXv 2 v |5�ÓI�¾�Z:R>P�laf�\^NQgak5ladYROS}K:WYW^NQROg&LOh�S}R>d�T1ªa¨y¸�L�¾$I
Ô v 2cð |>|�JaR>f�d^W�ROS�I�³�W^f�lal�ROdY\�S}R>d�\ed^LONQg�NQgak�¿ ð îO|�l(K:d�LOgagufaPâL�S¡\eK:d.�&dYWY\�V>K:LOd�Á

%ÓÄ �ué�Êµ#&"$ÈjÍ�#tÇ�%�Í&Ç�#&Å���Å�¸�Ç�ÅÃÈjÍ�È
2 v�³o�(R>f�\oî ñ î P�Ä�S}ROd.faga_aK[d^k>d^LO_af&Ln\^KrWY\ef�_�V�W^l&LnZ:KULOga_�k>deLn_af&Ln\^K~W�\efa_�K:g�\oR¤Q/Z[K:W[v
zXv�³o�(R>f�\ 2 zO|>|sP Ä S}R>d.d^K[W^K:LOd^Z�J£hQLO�(R>deLn\^R>dYV/W^laLOZ:Knv
Ô v|Å 2 |>|�pö|>|>|{S}R>d1gaK[�!fag�_aK:dYk>deLO_�f&Ln\eKohqLO�(R>deL�\eR>d�V�K:¢ufaNilaP/K[g�\HpXLOga_ªÅ ñ îXp |O|>|Ul(K:dxLOgagufaP¯S}R>d1P/Rj_aK:dYgX�
NQ·HL�\eNQROg�LOga_Fd^K:g�K[�yLOhÃROSÓKµ�XNQWY\^NQgak�LOl�l&LOdeL�\efaW[v

Õ v|Å>îO|�pö|>|>|]S}R>d�LOg�falak>d^LO_aK�ROSxR>fad�§oT1ªa¨y³�ÂÃ¾�Z[R>P�laf�\eK[d�SÑLOZ:NihQN�\�V>p�Lnga_®Å T zXpö|>|>|]S}ROd�Z:R>P�lahiK[\eNiR>g£ROS
\eJaK�L�ROdY\eK[h�³olal�hQNQK[_FT¥J�VjW^NiZ:W�ÂÃLO��ROdeLn\^R>dYVOv

îXv|Å 2 |>|�pö|>|>|s\^R/Z[R>P/l�hQK[\^K�\eJaK~lafadYZ�J&LOWYK ROS,L�Z[R>P/l�f�\eK[d�Z[R>g�\edYR>hQhiK:_�b>K[dY\eNiZHLOhÃP�NQhih�NQg�R>f�d�P�K:Z�JaLOgaNQZ:LOh
�yR>dY�uW^JaR>l�LOga_nÅ>îO|�pö|>|>|sl(K:d�LOg�gjf�P S}R>d.W^P/LOhih�ZHLOl�Ni\�Lnh�K:¢ufaNilaP�K:g�\�d^K:g�K[�yLOhÀv

T v|Å 2 Õ |�pö|>|>|r\eRsf�l�_&L�\eK�\^JaK�_aK[W^Nik>g�pXSÑLn�ad^NiZHLn\^NQR>g/LOga_]\^K:W�\eNQg�ksK:¢ufaNilaP/K[g�\�NQg/\eJaKoT¥J�VjW^NiZ:W�¾$hQK[Z[\^d^R>gaNiZ:W
6�K[W^R>fadYZ:K ¨yK:g�\edYKOv

2cô



6AÞ�Þ�Ü{<�ç�8µå Ü ØÙËª´�á á ß ?,D ;5=ÝÜ ?¥8Hç�È5Ü{ç @�;�9,8�à$8:;�<�9
I.J�K ¦�K[l&LOdY\^P/K[g�\�ROS,T$J�VjW^NiZ:W�J&LOW.�(K:K:gFW^f�Z:Z:K[W^W�S}fah�Nig�d^K:Z[K:N�bXNigak5W^fal�l�R>d�\�S}d^R>P L5gufaP ��K[d�RnSÓWYR>fad^Z[K:W.\eR
��d^NQ_�k>K gaK���l�R>WYNi\^NQR>gaW�\eR]\^JaK g�K��j\rlahqLngagaNQg�k/l(K:dYNQRj_�v ± fad�J�NQk>JaK[WY\olad^NiR>d^N�\�V�d^K:¢ufaK[WY\{S}dYR>Pâ\eJaKs³oT¥�»NQW
S}f�ga_aNQg�k5S}ROd�\eJaK[W^K~l�R>WYNi\^NQR>gaWx��JaK:gF\eJaKr�adYNQ_ak>Nigak5LOdYdeLOgakOK:P�K:g�\eW�K��XlaNid^Knv1I.J�K:W^K~l(R>W^N�\eNQROgaW.LOdYKO²

Ã ³oWY\^d^R>l�JuVjWYNQZ:W[²�³og�R>lal(R>dY\^fagaN�\�V�LOlal(R>NQg�\eP�K:g�\~J&LOW~�(K:K:g�LOlaladYRcb>K:_�NQgM\eJaNiWULnd^KHL�LOW~l&LOdY\~ROSyR>fadNQgaN�\eNqL�\eNibOK{\eREW�\ed^K[gakO\^JaK:gMR>fadoK��Xl�K[d^NiP/K[gu\eLOh,LnWY\edYR>laJ�VjW^NiZ:W{NQg�Ni\eNQLn\eN�b>K~LOga_�\eR�W^f�lal�ROdY\{R>f�doZ:ROhQhqLn�X�
R>deLn\^NQR>g�W���Ni\^J£³oW�\edYR>gaR>P V�LOg�_�¨y¸�I�³Uv�I.JaNiW{LOlal(R>NQg�\^P/K[gu\oNQW���K[NQgak/�ad^Ni_ak>K:_�\eR�L]dYK[\eNid^K[P/K[gu\oNQg
vOfagaKOp�zO|O| 2 v

Ã ¶�Ln\eJ�K:P/Ln\eNiZHLOh{T$J�VjW^NiZ:W:²�³âìYRONQg�\FLOlal(R>NQg�\^P/K[gu\���N�\eJ�\eJaK�¦�K[l&LOdY\^P/K[g�\�RnS5¶�Ln\^JaK:P/Ln\^NQZ:WE\^J&Ln\
d^K:W�\eR>dYK:W LOg�K[W^W^K[g�\eNqLnh1kOdeLO_afaLn\eK5\eK:LOZ�JaNQg�k£LOga_�d^K[W^K:LOd^Z�JmLOdYKHL�NQgM\eJaK�_aK[l&LOdY\^P/K[g�\sLOg�_�W^f�lal�ROdY\eW
LOg�NQgaN�\eNqL�\eNibOK�RnS,¨y¸�I�³ p(¶�Ln\eJaK[P]L�\eNQZ[W�LOga_FT$J�VXWYNQZ[W�\^R5NQg�\edYRX_af�Z:K�\eJ�K{WY\ef�_�V�ROSÓªj\^d^NQg�k�I.JaK:R>d�VE\eR
\eJaK~§�g�Nib>K[d^WYNi\�V>v¥I.JaNiW�l�R>WYNi\^NQR>g�NiW.�ad^Ni_ak>K:_���V�¨y¸�³�6�\^RHvOfahiV�zO|>|�zXv

Ã ¾,�Xl(K:dYNQP�K:g�\�LOhF+{faLOg�\efaP ± lX\eNQZ[W1¿«ìYR>Nig�\���Ni\^J~¨yJaK:P�NQW�\edYV�Áµ²�I.JaNQW�l(R>W^N�\eNiR>g�NQW�Z:fadYd^K:g�\^hiV�\^JaK@L�ª�¾@6.¨1�ÂÃf�P/R>g�NQZ:W�¨yJaLONQd.Nign+�f&Lngu\^faP ± l�\^NQZ:W[ptLOga_�NQW.��d^NQ_�k>K:_F��VªL�ª�¾@6.¨�\eRHvOfahiV�zO|>|�zjv
Ã ¾,�Xl(K:dYNQP�K:g�\�LOhX³�\eP�R>W^l�JaK:dYNQZ�T$J�VjW^NiZ:W:²,LOgsK��XZ[K:hQhiK:g�\¥LOl�l�R>Nig�\eP�K:g�\,J&LnW$LOhQdYKHLO_XVU�(K:K[g�P]Ln_aKOp>��faNQhi_X�NQgakEROg£\eJaKsKµ�XNQWY\^NQgak]WY\edYK:gakn\eJMROS$\eJ�NQW�k>dYR>falMLOg�_MLOhQhiR���Nigak�faW�\eREKµ�j\eK:g�_�ROfad�K[¼�R>d�\eW�R>g�Z[hQNiP]Ln\^K
WY\ef�_aNQK[W.LOga_�Ln\^P/ROW^laJaK[d^NiZoZ�JaK[P/NiWY\ed�V>v$I.JaNiW.LOlal(R>Nigu\^P/K[g�\yJ&LnW���K[K:g��adYNQ_akOK:_���V/S}f�ga_aNQg�k S}d^R>PùLOg
L�ª�¾@6.¨°¸�g�_afaWY\^d^NQLOhÃ¨yJ&LONid:v

2cð



6AÞ�Þ�Ü{<�ç�8µå Ì ØÞÓÒ<�ç£Ü{?/È�?$ßsçg´£ß~à,Ü ÚÉÜ�ß GyB�8H<�È 6AG.à$8p±F8[à�D
Ø´K�WYfaP/P/LOdYNQ·:K$\^JaK�faga_�K:d^kOdeLO_afaLn\eK1\eKHLnZ�JaNQgak�LOZ[\^NibjNi\�VrROS&\^JaK�¦�K[l&LOd�\eP�K:g�\,ROS&T¥J�VjW^NiZ:W$Nig I�LO�ahQK 2 pn��J�K:d^K
�xK l�d^RcbjNQ_aKr\eJaK~P�R>WY\�d^K[Z:K[gu\oNQg�S}ROd^P/Ln\eNiR>g�¿ 2cðOð>ô � ðOð ÁyLOga_F\eJaK~_&Ln\eL�S}dYR>P �abOKUV>K:LOd^WoLOk>R�¿ 2cðOð>Ô � ð Õ ÁxS}R>d
Z[R>P�l&LOd^NiW^R>g�v�I.JaK]�afahQ�MROS�ROfads��¨�¾�Z:R>fag�\ R>d^Nik>NQg&L�\eK:WrS}d^ROP �ad^WY\UV>K:LOdsWY\^fa_aK[gu\^W�NQg�\^JaK]hiNiS}K5W^Z[NQK[gaZ:K[W
¿ÑLO�(R>f�\ ð.T |~��¨�¾1Á1LOga_EW�\efa_aK[g�\eW�Nig�\^JaK�¾$gak>NigaK:K[d^Nigak�ªXZ[NQK[gaZ:K�lad^R>kOdeLOP�¿ÑLO��ROf�\ Ô îO| ��¨�¾1Á�v�¶�R>W�\yRnS�R>fad
�ad^WY\�VOKHLOd�RO¼�K:d^Nigak>W.NigaZ:hifa_aK�\eJ�KU��NQd^W�\%ß1KHLnd�ÂÃLO�(R>d^Ln\eR>d�V>paWYK:d�bXNigak/LO��ROf�\ 22T îO|sW�\efa_�K:g�\eW�\eJaNiW�V>KHLnd:v

ß1K:LOd §�½õ¾$gad^ROhQP�K:g�\ �tLOZ[fahi\�V ¨�ÂjI�³�(nI�f�\eR>dYW ªj\^NQl(K:ga_
¿ø��¨�¾1Á ¿ø�ÓI�¾1Á ¿Ñ�ÓI�¾1Á ¿ø�ÓI�¾1Á

2Hð>ð>ô � ð>ð z>z>z Ô z ô v | îXvö| zXvö|
2Hð>ð>Ô � ð Õ zO|>| ñ Ô.T v«î ñ vö| 2 vö|

I�LO�ahiK 2 ²,§�ga_aK[d^k>d^LO_af&Ln\^K.\eKHLnZ�JaNQgak~LOZ�\eN�bXN�\�V>vÓ¾¥g�d^R>hiP/K[gu\$�ak>fad^K[W1LOga_5Z:R>P�lahiK:P�K:g�\$WY\^d^K[gakO\eJ�Z:ROP/K�S}dYR>P
�tLOZ[fahi\�V]_&Ln\eL�v

³ohih¥ROS�R>fadsf�ga_aK:dYk>deLn_af&Ln\^KElad^ROk>deLOP NigaNi\^NqLn\^Nib>K[W~��NihQh¥NQg�Z:d^K:LOW^K]K:gadYR>hQP�K:g�\Hp���Ni\eJ´\eJaKEK�¼�K[Z[\^W���K[NQgak
P�R>W�\{lad^ROgaR>fagaZ[K:_MNQg�R>fad�WYl�K[Z:NqLnhQNQW�\{LOg�_�P]L�ìYROdoladYR>k>deLnP/W[v~I.J�K�hqLOdYk>K:W�\�NQP�l&LOZ�\�NiW�hQNi�OK:h�V�\eRERjZ:Z[fad{NQg
\^JaKr¶�LcìYR>d^W�l�d^R>k>d^LOPõ��Ni\^J�LOgEKµ�Xl�K[Z[\eK[_�NQgaZ[d^KHLnW^K�ROS 2 |>|UW�\efa_aK[g�\eW:p&Z[R>gaWYK:dYbnLn\^NibOK:hiV/�&LOWYK:_�R>g/\eJaK�hQR>WYW^K:W
NigaZ:f�d^d^K[_�NQgsdYK:Z[K:g�\$V>K:LOd^W[vÓØ�KyK��Xl�K[Z[\$\^JaK�W^l(K:Z[NqLOhiNQW�\ÓladYR>k>d^LOP�NQgaN�\eNqL�\eNibOK:W���NQhih�Ln_a_�LOgaRn\eJaK[d ñ |oW�\efa_aK[g�\eW:v
I.J�NQW���NihQhÃNQg�Z:d^K:LOW^KUR>fad�faga_aK[d^k>d^LO_af&Ln\^K \eK:LOZ�JaNigak]K�¼�R>d�\���V�LO��ROf�\{zOîO|E��¨�¾.p(��JaNiZ�J�NQW�W^Nik>gaNi�aZHLOg�\�NQg£L
dYK:hQLn\eN�b>K{W^K[gaW^Kr��JaK[g�R>gaKrgaRn\eK:W.\^J&Ln\��yK~LOWYW^RjZ:NQLn\eK~LO�(R>f�\ ñ |O|���¨�¾»Z[fad^dYK:g�\eh�VE\eR�\^JaNQW�K[¼�R>d�\Hv

I.JaK[W^K5K:W�\eNQP/Ln\^K:W�_aR�gaRn\{\�LO�nK�NQg�\eR�LOZ[Z:R>f�gu\~NigaZ:dYKHLOWYK:W{NQg�K[gad^ROhQP�K:g�\{NQg�Rn\eJaK[d{lad^R>kOdeLOP�Wo\eJaLn\���NQhih
L�¼�K[Z[\UZ:hqLnW^W~W^NQ·[K:WUNQg�R>fadrhqLOdYk>K��&d^W�\UVOKHLOd~laJ�VjW^NiZ:WsZ[R>fad^WYK:W[pÓ\eJaK�NQP�l&LOZ�\rROSy\^JaK�_aR>fa�ahiK/Z[R>JaR>d�\Hp�R>dr\eJaK
Z[R>gaWYK:¢ufaK:g�Z:K:WoROS�\^JaKrlad^ROl�R>WYK:_£¶�T1¨!ladYR>k>deLnP�v

zO|



6AÞ�Þ�Ü{<�ç�8µå Ý ØC6 ãäÜ«à Ç©8Há 8[àÓÜ{çDÖxá�<Eà$?,D @C?$;JÈ�?$ßsá
"yÄ �uéyÍa#&Æ�ÐrÇ�%�ÍaÌ�Æxé
I.J�K �tLOZ[fahi\�V]ROSÓ³�dY\^W�LOga_�ªXZ:NiK:gaZ[K~JaLOW�L5Z[R>P�lad^K[JaK:gaWYNibOKUW�\ed^f�Z[\ef�d^KrROS�lad^R>kOdeLOP�W.NQgE\^JaKrP]Ln\^JaK:P/Ln\^NQZHLnh
WYZ:NiK:gaZ[K:W:p�l�JuVjWYNQZHLnhXWYZ:NQK[gaZ:K[W$LOga_ Z:R>P�laf�\eLn\eNiR>g�v�ó�Rc�xK[b>K[d:p>S}R>d�P�R>WY\�NQgaZ[R>P�NQgak�WY\^fa_aK[gu\^W:p>\^JaK:WYK�lad^ROk>deLOP�W
_�R�gaRn\ Ni_aK:g�\eN�S¡V�\^JaK:P�W^K[hib>K[WsLOWrR>g�K:Wr��JaK:dYK]WY\^fa_aK[gu\^WU��NihQh,�(K5k>NibOK:g`L�Z�J&LOhihQK[gak>NQg�k�LOga_´LOZHLO_�K:P�NQZHLnhQhiV
dYNQk>ROd^R>faWxS}R>fad�V>K:LOd^W�ROS�WY\^fa_�VOptS}dYR>PÖ��J�NQZ�J�\eJaK�VE��NQhih�K[P/K[d^k>KrLOW�WYR>P/K{RnS�\^JaKr��K[WY\�ladYK:l&LOdYK:_FP]L�\eJ�LOga_
WYZ:NiK:gaZ[K.WY\ef�_aK:g�\eW$Nig�L�ROdY\eJ ³oP�K:d^NiZHL�v�¸�g�l&LOd�\eNiZ:fahQLOd:p�\eJaKxSÑLOZ[\�\eJ&Ln\,Z:R>P�laf�\eLn\eNiR>g NiWÓLOg�K[W^WYK:g�\eNQLOh�K[hQK:P�K:g�\
RnSÓP�R>WY\�RnS�\^JaK:WYKUladYR>k>d^LOP/W.NiW.gaRO\�K�bXNi_aK:g�\:v

I.JaKMK:_�faZHLn\^NQR>g!ROSUW^faZ�J°WY\^fa_aK:g�\^W�J&LOW�gaROgaK[\^JaK:hiK:W^WF�(K:K:g!R>fad�k>R>LOhÀp�LOga_��xK´J&LHbOK´�(K:K[g°¢ufaNiK[\eh�V
WYfaZ:Z[Z:K[W^WYS}f�h�Ln��R>fX\�Ni\:vÓ¸�gE\^JaNQWxlad^R>l(R>W^LOhÀpu�yKo_aK:WYZ:d^Ni��K�L gaK[�!ladYR>k>d^LOPÛ��Ni\eJ/\eJaKoS}ROhQhQRc��Nigakr�OK[V/S}KHLn\^fad^K[W:²
2 v�¸®\ÓWYJaR>fahi_ Z:dYKHLn\^KxS}R>d�R>fad��(K:WY\�P/Ln\eJaK[P]L�\eNQZ:LOhQh�V���R>dYNQK:g�\^K:_�W�\efa_aK[g�\eWÓ\^JaKyP�R>WY\�R>l�\^NQP/LOh>K[gubjNid^R>gaP�K:g�\
S}R>d�NQg�\eK[hQhQK[Z[\^f&LOh{k>dYR��.\^J�v×I.JaNiW�K[g�bXNid^R>g�P/K[gu\F�xR>fahQ_!�(K´R>g�K���JaK[d^K�LÉW�\ed^ROgakÎ�&LnZ��jkOd^R>fag�_�NQg
P]Ln\^JaK:P/Ln\^NQZ:W��yR>f�hQ_5S}R>d^P�\eJaK��&LOWYNQW,S}R>d$W�\efa_XV5NQg5R>gaK.R>d¥P�R>d^Kyd^K:hQLn\eK[_��aK:hQ_�W$NQg5laJ�VjW^NQZ:LOh&W^Z[NQK[gaZ:K[W
LOga_FZ:R>P�laf�\eLn\eNiR>g�v

zXv�I.JaKUl�d^R>k>d^LOP �xR>fahi_�J&LHbOKUWYf&Q�Z:NQK[g�\odYK:W^ROfad^Z[K:W�\^R]LnhQhQRc�!faW�\eR�S}RjZ:faW�W^l(K:Z[NqLOhÃL�\^\eK[g�\eNQROg�R>g�\eJ�K:W^K
WY\ef�_aK:g�\eW/LOga_mK[gaJ&LOgaZ[KF\^JaK:NidsK:_�faZHLn\^NQR>gaLOh�K��Xl(K:dYNQK:g�Z:K�\eJadYR>fak>J©\eJ�K�faW^K�ROS�Z:R>P�P�R>g`W^K[P/Nig&LOdYW:p
P/K[gu\^R>d^Nigak`Lnga_»k>faNi_&LOgaZ[KOp�LOga_ÎW^faP�P/K[d]K[P/lahiRcVXP�K:g�\���Ni\^JaNQg�R>d]R>fX\eW^Ni_aK�\^JaK£fag�Nib>K[d^WYNi\�V�NQg»L
l�R>WYNi\^NQR>g�dYK:hQK�bnLOg�\.\eR5\eJaK[NQd.WY\^fa_aNiK:W:v

Ô v�I.JaK�lad^ROk>deLOP �xR>fahi_©Z:d^K:Ln\eKEL£Z:R>JaROdY\sRnS�W�\efa_�K:g�\eWs\^J&Ln\�hiKHLOdYg©LOga_mLO_XbOLngaZ:K]\^R>k>K�\eJaK[d \eJadYR>fak>J
\eJaK[NQdsV>K:LOd^W5Nig`\eJaKF�tLOZ:f�hi\�V>p¥_aK�b>K[hQR>laNigak£\eJ�KFNig�\eK:hihQK[Z[\efaLOhyNigu\^K:dYK:WY\^W�LOga_m��ROga_aWs\eJaLn\���NQhihyP/LO�OK
\eJaK[P \eJaKrP�R>WY\�WYfaZ:Z[K:WYWYS}fah�NQg�S}f�\ef�d^K{K:g�_aKHLHb>ROfad^W[v

Õ v�I.JaK�WY\^fa_aK:g�\^W���J�RÉK[g�\eK:dE\^JaNQW]lad^R>kOdeLOP W^JaROfahQ_��(K�\�Lnd^k>K�\^\eNigak`Z:LOd^K[K:d^W�Nig�LOZHLn_aK:P�NQZ�d^K:WYKHLOdYZ�J
NQg�P/Ln\eJaK[P]L�\eNQZ:LOh�R>dElaJ�VjW^NiZHLOhoW^Z:NiK:gaZ[KOp�ROdENQg»dYK:hQLn\eK[_»�&K:hi_aW�NQg�Niga_afaW�\edYVÎR>dEZ[R>P/P�K:dYZ:K���J�K:d^K
lad^NiR>d^N�\�V NiW1kONib>K[g�\eR{\eJaK�LO�aNihQN�\�V~\^RrZ:R>gaZ[K:l�\^f&LOhiNQ·:K�ladYR>�ahiK:P�W¥Ln\1LOg�LO�aW�\edeLnZ[\1hQK�b>K:høpjLOga_5W^R>h�b>K.\eJ�K:P
LOg&LOh�Vj\^NQZ:LOhQh�V/ROd.Z:R>P�laf�\eLn\eNiR>g&LOhihiV>v

ú®û �����g
��ÿ����'�f��ÿ�ú���þ�w8���;��þHú`�.� !h35��ú��'���.�Xþ�����9P>1�	�f7a^�ÿ2��ÿcú��	�B�����	�������
I.J�KUk>R>LOhQW�RnS�\^JaNQW�gaK����>ladYR>k>d^LOP/�s�xR>fahi_���Kn²
2 v�I�REl�d^RcbjNQ_aK�Lng�NQg�\^K:hQhiK:Z�\ef&LOhihiV�Kµ�XZ:Ni\^NQgak/W^K�\{ROS$ladYR>k>d^LOP/W�\�LnNQhQROd^K:_F\eR/k>NibOK WY\^fa_aK[gu\^WrLOg�LO_XbOLngaZ:K[_
K:_afaZ:Ln\eNiR>gFNQgE\eJ�K~P/Ln\^JaK:P/Ln\eNiZHLOh�W^Z[NQK:g�Z:K:W[ptlaJ�VXWYNQZ:LOhÃW^Z:NiK:gaZ[K:W�LOga_�Z:ROP/lafX\�Ln\^NQR>g�p

zXv�I�R�Z:dYKHLn\^KxL�W^Nigak>hiK$Z:R>JaROdY\ÃROS�WY\ef�_aK:g�\eWÃ\eJaLn\Ã��NQhQhnWY\^fa_�V~LOga_~hQK:LOd^g{\^R>k>K[\^JaK:d[vÓI.JaK[W^K1WY\^fa_aK:g�\^W��xR>fahQ_
\�LO�nK�Z[R>P/P�R>gs�&dYWY\xLOga_�W^K[Z:R>g�_/V>K:LOd1Z:R>fadYW^K[W�¿}NQg5Z:R>P�P�R>g�W^K[Z[\eNiR>gaW¥NQg5Psf�hi\eNï��WYK:Z[\^NQR>g�Z[R>fadYW^K:WxLOga_
hqLO�aWeÁ�pa��f�\�d^K:P/LONig�Z:R>gag�K:Z[\^K:_F\eJadYR>fak>J�LOhQh(S}R>fad.V>K:LOd^W[v

Ô v�I�R�LOhihQRc��R>fad�SÑLOZ[fahi\�V�\eR�WYK[\�LOWYNQ_aK�hiNQP�Ni\^K:_]dYK:WYR>fad^Z[K:W�\eRsS}RjZ:faW.ROgE\eJaNiW.W^P/LOhQh(Z:R>J�R>dY\�ROS�W�\efa_aK[g�\eW:v
I.JaK:WYKUdYK:W^ROfad^Z[K:W��xR>fahi_�NQgaZ[hQfa_aKn²

Ã 2 ��R>gj� 2 SÑLOZ[fahi\�V]P/K[gu\^R>d^WYJaNQl�¿ÑP�K:K�\eNigak�P/ROgu\^JahiV�Á
Ã ìYR>NQg�\�¶�T1¨yg ð>ð ß*WYK:P�NQg&LOd�Z[R>fad^WYK:W�¿ÑR>g�K´Nig!K:LOZ�J°VOKHLOdeÁ�_�NQW^Z[faW^WYNQgakÉ\eJaKMP�R>WY\FNiP/l(R>dY\eLOg�\
lad^R>��hQK:P�W�SÑLOZ[NQgak�¶�T1¨!\^RX_aLcVOv1¨yfad^dYK:g�\�K���LOP�lahQK[W�Lnd^KO²

z 2



â ¢uf&LOg�\^faPâZ:R>P�laf�\^NQgak
â hiNQP�Ni\eWxROS�NQg�\eK[d^gaK�\�Nig�S}R>dYP]Ln\^NQR>g�\ed^LOgaWYS}K[d
â g&LngaR>WY\^d^faZ�\efadYK:W
â dYNQW^�ELOg&LOh�VXWYNQW�LOg�_FW�\�Ln\^NQW�\eNQZ[W
â JaNik>J�\eK[P/l(K:d^Ln\efadYK{W^fal(K:dYZ:R>g�_afaZ[\^R>d^W
â ladYR>�ahiK:P�W���Ni\eJFLs\eJ�K:R>d�V�ROSÓK�b>K[dYVu\eJaNigak
â NiW�\eJaK[d^KUL5Z[R>W^P�R>hiR>k>NQZ:LOh(Z:R>gaW�\�LOg�\¦ã
â \^JaKrW^Z:NiK:gaZ[KURnSÓk>hiR>�&LOh(��Lnd^P�NQgak

Ã LsW^K[\�RnSt6 ± T1z ð>ð ß�Z:R>f�d^W^K[W.\eJ&Ln\.��NihQh(K:gaJaLOgaZ:K{\^JaK 2 ��ROgX� 2 W�\efa_�K:g�\Y�®d^K:WYKHLOdYZ�JaK:d�NQg�\eK[deLOZ�\eNiR>gaWLOga_FLOhQhiRc�°W�\efa_�K:g�\eW�\eR5lafadYW^faK~W^l(K:Z[Ni�&ZrNQg�\^K:d^K[WY\^W:v
Ã W^faP�P/K[d�d^K[W^K:LOd^Z�JFlad^R�ìYK:Z[\^W.��Ni\eJ�NQg]\^JaK{hqLO�(R>d^Ln\eR>dYNQK[WxR>d.dYK:WYKHLOdYZ�J�k>dYR>falaW.RnS�WYl�ROgaW^R>dYNQgaksSÑLnZ��fahi\�VOv
Ã L5S}R>f�dY\eJFV>K:LOd�\^JaK:WYNQW�Z:R>fadYW^KUW^NQP�NQhQLOdy\^R���J&L�\oNiW�dYK:¢ufaNQdYK:_�NQg�\eJaK ¾¥g�k>NQgaK[K:dYNQgak]ªXZ:NiK:gaZ[K ladYRn�k>deLOPFv

ªj\^fa_aK:g�\^Wy�yROfahQ_E�(KodYK:¢ufaNid^K:_/\eR S}R>hihQRc�»ROgaKoROS�R>fadyKµ�XNQWY\^NQgakUW^l(K:Z[NqLOhiNQWY\1ladYR>k>d^LOP/W1NQg�\eJaK�P]L�\eJaK[P]Ln\��
NiZHLOhyLOga_�(�R>dslaJ�VjW^NiZHLOh�WYZ:NiK:gaZ[K:W:v´I.JaK�LO_aP�NQWYWeLO��hQK]l�d^R>k>d^LOP�W W^J�R>fahQ_©�(KER>g�K:Ws��JaK[d^K�\eJaK[d^K�LOhid^K:LO_�V´NQW
WYR>P�KUdYK:¢ufaNQdYK:P�K:g�\�S}R>d�WY\edYR>gak/P]Ln\^JaK:P/Ln\^NQZHLnh�W^�uNQhihQW�LOg�_���JaK[d^K WYZ:NiK:g�\eN��&Z R>d�LOl�lahQNiK:_FZ:R>P�laf�\eLn\eNiR>gFLOd^K
gaLn\efad^LOh�K[hQK[P/K[gu\^W:p�LOga_]��JaK[d^K�\^JaK�ladYR>k>deLnP¯�xR>fahi_E�(K{LO�ahiK�\eR NQgaZ[hQfa_aK�\eJaK�LO_a_aN�\eNQROg&LOh&d^K[¢ufaNQdYK:P�K:g�\eW.ROS
\^JaKU¶�T1¨ovt³�l(R>WYW^NQ��hQK{hQNiWY\.RnSÓladYR>k>d^LOP/W�\^J&Ln\�W^Ln\eNiWYS¡V]\^JaK:WYKUdYK:¢ufaNid^K:P�K:g�\^W��xR>fahi_F�(KO²
2 v�³oWY\^d^R>g�R>P V�LOg�_�T$J�VjW^NQZ[W
zXv�¨yJaK:P�NQZ:LOh�T$J�VXWYNQZ[W
Ô v�¨yR>P/l�f�\eK[doªjZ:NQK[gaZ:K~LOg�_£¶�L�\eJaK[P]Ln\^NQZ[W
Õ v�¨yR>P/l�f�\eK[doªjZ:NQK[gaZ:K~LOg�_�T$J�VjW^NQZ[W
îXv�¨yR>P/l�f�\eK[doªjZ:NQK[gaZ:K~LOg�_£ªj\eLn\eNiWY\^NQZ:W
T v�¶�Ln\eJ�K:P/Ln\eNiZ:W�LOga_�T$J�VXWYNQZ[W
ñ v�¶�Ln\eJ�K:P/Ln\eNiZ:W�LOga_�ªj\eLn\eNiWY\eNiZ:W
ô v�¶�Ln\eJ�K:P/Ln\eNiZ:W
ð v�T¥J�VjW^NiZ:W
2 |Xv�ªj\�Ln\^NQW�\eNQZ[W
¾¥LOZ�JFWY\ef�_aK:g�\��yR>f�hQ_F��K{dYK:¢ufaNQdYK:_F\eR5WeLn\^NQW�S¡V]\eJ�KrS}ROhQhQRc��Nigak�LO_a_�Ni\eNiR>g&LOh�d^K[¢jf�NQd^K[P/K[g�\eW:²
2 v�IÓLO�nK�¶�³$I 2 î ñ ßsp�¶�³$I�z Õ |F(>z Õ ñ óÎ³�L�¦�T1óWß 2 Õ |"ßò¿ÑNig�P/ROWY\,l�d^R>k>d^LOP�W:pO\^JaNQW,NiW$LOhid^KHLn_�V dYK:¢ufaNid^K:_
R>d.R>l�\^NQR>g&Lnh¡Á

zXv�IÓLO�nKUZ[R>P�P/R>gF¶�Tx¨yg ð>ð ßCW^K:P�NQgaLOd�Z:ROfad^WYKUNigFK:LOZ�J�V>KHLnd:v
z>z



Ô v�IÓLO�nKUNig�\ed^Rj_afaZ�\eNiR>gE\eR/¨yR>P�laf�\^K:d�ªXZ:NiK:gaZ[K/¿À¨.ªa¨ 2 Õ ô ß~Á
Õ v�IÓLO�nKU¸�g�\^d^Rj_afaZ[\^NQR>g�\^R]¨yROP/lafX\�Ln\^NQR>g&Lnh�T$J�VXWYNQZ[W�¿øT¥óWß Ô | ñ �$Á
îXv�IÓLO�nKUROgaK�6 ± Txz ð>ð Z:R>fadYW^K
³ohih�ROS�\eJaKrW�\efa_aK[g�\eW�NQg�\eJaKU¶�T1¨°l�d^R>k>d^LOPÖ�xR>fahi_���K{\�Ln�jNigak�\eJaK{S}R>hihQRc��NQg�ksZ:R>P�P�R>g�Z:R>f�d^W^K[W:²
Ã ¸�g 2 W�\�V>KHLnd:²x¨�ó�¶ 2 î 2 ß�p(¶F³$I 2 î ñ ßsptT1óWß 2 Õ |"ß�p(¨.ªa¨ 2 Õ ô ß�p(ª�¨y¸ 2cð>ð ß
Ã ¸�g£zng�_FVOKHLOd[²y¶F³$I�z>î ñ ßsp(¶�³$I�z T�ñ ó~p�6 ± T1z ð>ð ß
Ã ¸�g Ô dY_�V>KHLnd:²xT1óWß Ô | ñ �!¿ÑR>d.K[¢jf�NibnLOhQK[g�\�W^Z:NiK:g�\eN��&ZrZ:R>P�laf�\eLn\eNiR>g�Z:ROfad^WYKcÁ
I.JaNiW{lad^R>kOdeLOP �yROfahQ_M�(K�hQNQP�Ni\^K:_X�®K:g�\ed�V>p(��JaK:dYK�dYK:Z[d^faN�\eP�K:g�\~LOga_MW^K[hQK[Z[\eNiR>g�NQW{l(K:d�S}R>d^P�K:_��(K[\��xK:K[g

¶�LOd^Z�J�LOga_�³oladYNQhøv,³�W^fak>kOK:WY\^K:_FS}deLOP�K[�xR>d^�]NQW:²
2 v�¾¥g�d^R>hiP/K[gu\�NQW�hQNiP/N�\eK[_E\eR T |�W�\efa_aK[g�\eW:p�W^K:hiK:Z�\eK:_��uV�L/Z[R>P�P/N�\^\eK[K{faW^Nigak/\^deLOg�W^Z:dYNQl�\^W:p(d^K[Z:R>P�P/K[gX�
_&Ln\eNiR>gaW�LOg�_�L�laJaROgaKrNQg�\eK[dYbjNQK��rv

zXv�¾¥g�\^deLOgaZ[KUWYZ�JaR>hQLOd^WYJaNQlaW.�xR>fahi_F�(KrRO¼�K:d^K[_F\^R�LOhQh�W�\efa_�K:g�\eWoLOW��yK[hQhÃLOW�NigX��Z[R>fad^WYK{W^Z�JaROhqLOdYW^JaNilaW
Ô v�¸�_aK:g�\eN�S¡V�Z:ROP/P�R>g�W^K[Z[\^NQR>g�\eJ&L�\�LOhQh�WY\ef�_aK:g�\eW��yROfahQ_��(K~K[gad^ROhQhQK[_�NQg�P/LOga_&Ln\^K:_�Z:ROP/P�R>g�Z:ROfad^WYK:W:v
óoLHb>Kr\eR5Z�JaK[Z���S}ROd�LOg�V�l�ROW^W^Ni�ahQK�\^NQP�K[\eLO�ahQKoZ:R>g��aNQZ[\^W:v

Õ v�óoLHb>K~��K[k>NQg�gaNQgak�p�P�NQ_X�À\eK:dYP Lnga_�K[ga_X�®ROSq�®\^K:d^PÖP/K[K[\^NQgak�S}R>hihQRc��NQgak �uVElaNQ·[·HLF(n_�NQgagaK[d:v
îXv�T¥dYRcbXNi_aK]W�\efa_�K:g�\eW ��N�\eJ�K:N�\eJaK[dUlahQLOZ:K[P/K[g�\ Nig´WYfaP/P�K:d~d^K[W^K:LOd^Z�J`l�d^R>k>d^LOP�W~Z[RXROd^_aNig&Ln\eK[_´��V�Z:ROh��
hqLO�(R>deL�\eNQg�kU_aK[l&LOd�\eP�K:g�\eW�ROd���VELOl�lad^R>l�d^NqL�\eKoWYfaP�P/K[dyK:P�lahiR�VjP�K:g�\�ROf�\eWYNQ_aKo\^JaK{§�gaNibOK:d^WYNi\�V/K:g�bjN��
d^R>gaP�K:g�\:v

T v�¸�gu\^d^Rj_afaZ[K~\^JaK~T1¾aßCLOW�LOg�R>l�\^NQR>g�NigFJ�NQk>JaK[d�V>K:LOd^W[v
ñ v�I.JaK�lad^R>kOdeLOPòZ:R>fahi_5��K.\�Ln�OK:g�R>l�\^NQR>gaLOhQh�VrNQg�L~z>î�Z:d^K[_aNi\$S}ROd^P/Ln\Hp>RcbOK:d$�ab>K.VOKHLOdYW:pu��Ni\eJ�LOfX\eR>P/Ln\eNiZ
K:gadYR>hQP�K:g�\�NQg�\^R5\^JaK~LOlaladYR>ladYNqLn\^K 2 �®VOKHLOd�¶´v ªXZnvxladYR>k>d^LOP ROSÓL�W^l(R>gaWYR>d^Nigak5_aK:l&LndY\eP�K:g�\:v

ô v.Ø�K��xR>fahi_E\edeLnZ��/\eJ�K�lad^ROk>d^K[W^W.ROS�³�ÂÃÂMWY\^fa_aK:g�\^W�L�S¡\eK:dyk>deLO_�f&Ln\eNiR>g�pu\eRsS}R>dYP Lng�LOhQPsf�gaN�_aLn\�LO�aLOW^K
LOga_�\eR5��K~LO��hQK�\eR5P�KHLOWYfad^KrJaRc��K[¼�K:Z[\^NibOK~\^JaKrlad^R>kOdeLOPÖNQW:v

ð v�³og�LO_XbXNiW^R>d�V]Z[R>P�P/N�\^\eK[K.�yR>f�hQ_E�(KodYK:W^l(R>gaWYNQ�ahiK�S}R>d1NQP�lahiK:P�K:g�\�Ln\^NQR>g�LOg�_EP]Lng&LOk>K[P/K[gu\xROS�¶�T1¨ov
I.JaNQW�Z:R>P�P�Ni\^\^K:KÓ�xR>fahi_ J&LHbOKyZ:ROfad^WYKxdYK:laWÃS}d^R>P�K:LOZ�J Z[R>JaR>d�\�ROSaW�\efa_aK[g�\eW�¿øî>Á�p�LOga_ L�dYK:ladYK:WYK:g�\�Ln\^NibOK
S}d^R>PÖKHLOZ�J�W^l(R>gaW^ROd^NQg�k�_�K:l&LOd�\eP�K:g�\Hv

z Ô



6AÞ�Þ�Ü{<�ç�8µå á Ø¯@CBEDF9,8HG�9åäÒ?$ßsçg´£ß~à,Ü á�á Þg²[;~DFá Ü{<Eà
Ø´K´LO_aP�Ni\�P�R>WY\�k>d^LO_af&L�\eK�WY\ef�_aK:g�\eW�NQg�\eRm\eJ�K`¶´v ªXZnv ladYR>k>deLnP�p{L�S¡\eK:d�\^JaK[V�J&LHbOK�Z:ROP/lahiK[\^K:_�\eJaK[NQd
f�ga_aK:dYk>deLn_af&Ln\^K��yROd^�»L�\]\eJ�K£W^l(K:Z[NqLOhiNQWY\/hQK�b>K[hoNQgÎlaJ�VXWYNQZ[WE��Ni\eJ»L`wWææR>d]J�NQk>JaK[dELHb>K[deLOkOKOv�ªj\^fa_aK:g�\^W
��N�\eJ»¶´v«ªjZOv�_aK[k>d^K[K:W/S}dYR>P L�ROdY\eJÉ³oP�K:dYNQZ:LOg�f�gaNibOK:d^WYNi\^NQK:W/LOdYK�gaROd^P/LOhQh�V`LOZ[Z:K[l�\eK[_»_aNQdYK:Z�\ehiVmNig�\eRM\eJaK
T$J�vö¦svÃlad^ROk>deLOPFv5ó�Rc�xK[bOK:d:pÓNi\~NQW{ROS¡\^K:g�W^fakOk>K:W�\eK:_´\eRFWY\ef�_aK:g�\eW~��JaRFJ&LHb>K]J�NQk>JaK[d{_aK:kOd^K:K[WUS}dYR>PæRO\^JaK:d
K[_afaZ:Ln\eNiR>g&LOhjWYVjWY\^K:P�W,\eJ&L�\Ó\eJ�K[VUW^l(K:ga_5Ln\ÓhQK:LOWY\�\eJaKx�&d^W�\,\��yR�\^K:dYP/W�ROSa\eJ�K:NQd�k>deLn_af&Ln\^KyZHLnd^K:K[d,NQgUI�ROd^R>g�\eR
LnWr¶´v ªXZOv~WY\^fa_aK:g�\^W:v I.J�NQW{LOhihQRc��W�\^JaK:P \eR�Ln_�ìYfaWY\o\eR�hQRjZHLnh�Z[R>ga_aN�\eNQROgaW:p�NQg�b>K[WY\eNik�Ln\^KUS}fahihiV�\eJaK d^K:WYKHLOdYZ�J
ROlal�ROdY\ef�gaNi\^NQK:W[p1LOga_mZ�JaRjR>W^KFLOg�LOlaladYR>ladYNqLn\^KEW^fal(K:d�bjNQW^ROd:v©I¥VXl�NQZHLnhQhiV�W^faZ�J�WY\^fa_aK:g�\^W�\^deLOgaW�S}K:d5_aNid^K:Z�\eh�V
Nig�\eR�\eJaK~T$J�vö¦sva��Ni\^JFhiNi\Y\ehQK�R>d.gaR�_aK:hQLHV�NQgE\^JaK:Nid.lad^R>kOd^K:WYW:v

³ohiP/ROWY\�LOhih�ROS$R>fado¶´v ªXZOv�W�\efa_aK[g�\eW�ladYRXZ[K:K[_�\eR5\eJaK T$J�v ¦svt_aK[k>d^K[KOv��&R>d.\eJaKUl&LOW�\�S}K���V>KHLnd^W:p�LO�(R>f�\
\��xK:g�\�VFWY\^fa_aK[gu\^W�JaLcbOKUkOdeLO_afaLn\eK[_FK:LOZ�J�V>KHLnd�S}dYR>PÖ\^JaK~§�gaN�b>K[d^W^N�\�V�ROS�I�R>d^R>g�\^R���N�\eJ�L5T$J�v ¦sv&_�K:k>dYK:KrNQg
l�JuVjWYNQZ:W[v¥IÓLO��hQKoz~W^f�P/P/LOd^Ni·:K[W1\^JaK:Nid1K[P/l�hQRcVjP/K[gu\yLnS¡\^K:d¥\eJaKoT¥J�v ¦svu³�S¡\^K:dyLO��ROf�\x\^Jad^K[KoR>d¥S}R>fad$VOKHLOdYWy�yK
hiR>W^K$\^R>faZ�JU��N�\eJ~W^R>P�K¥ROSaROfadÃk>deLO_�f&Ln\eK[W:pnLOW�\eJaK1gufaPs�(K:d�NQg{\eJ�K1\^JaNQdY_~Z[R>hQf�P/grNQg�_aNQZ:Ln\eK[W:v�³�b>K[deLOkONQgak�Rcb>K:d
\^JaK�l&LOWY\1\eJ�d^K:K�V>K:LOd^W[paLO�(R>f�\xL{\eJaNid^_�ROS�ROfad¥k>deLO_�f&Ln\eK[WxkORUR>g5\eR~l(R>W^N�\eNQROgaW¥NQg�LOZHLn_aK:P�NqL�p�WYR>P�K�ROS���JaNQZ�J
Lnd^K�\^K:P�l�R>d^LOdYVÉl(R>WY\^_aRjZ[\eROdeLOh�l�ROW^Ni\^NQR>g�W:v�³�gaRO\eJ�K:d]\^JaNQdY_�LOZ:Z[K:l�\�dYK:WYKHLOdYZ�J°l(R>W^N�\eNiR>gaW�NQg»k>RcbOK:d^g�P/K[gu\
hQLO�(R>deLn\^R>d^NiK:WEROd�NQga_af�WY\ed�V>vÛI.JaKM�&g&Lnho\eJaNid^_!LOlal�hiVÎ\^JaKMW^�uNQhihQW]\^JaK[V»J&LHb>K�hQKHLnd^gaK[_°Nig»\eJaK[NQdEV>K:LOd^W�LOW
kOdeLO_afaLn\eKrWY\^fa_aK[gu\^W�\^R/g�K[��Lnd^KHLnW:p&W^f�Z�J£LOW�l&Ln\^K:g�\�hqLH��LOga_��&g&LOgaZ[NqLOh�LOg&LOh�VXWYNQW[v

½{deLn_af&Ln\^NQgak L�faP ��K[d�RnS ¸�g�S}R>dYP]Ln\^NQR>g ³oZ:LO_aK[P/NiZ 6�K:W^K:LOd^Z�J�NQg ± \^JaK:d
ß1KHLnd ½{deLO_�f&Ln\eK[W ¨yfad^dYK:g�\ T�ROW^Ni\^NQR>g�W ½{Rcbj\¦(n¸�ga_af�WY\ed�V Ø�R>dY�
ð |F( ð�2 z ð z Õ 2HÔ ð z
ð�2 ( ð z 2 z ô î 2 z
ð z.( ð>Ô 2cô 22T ñ Õ î
ð>Ô ( ð Õ 2�ñ 22T T ô z
ð Õ ( ð î z 2 2cô ô ñ Ô
ð î.( ð.T z Ô z>z ð Õ ð
ð.T ( ð�ñ 22T 22T î ñ Õ
ð�ñ ( ð>ô z>z z>z T 2 | T

IÓLO��hQK~zX²¥¾$P�lahQRcVjP/K[g�\�ROSÓkOdeLO_afaLn\eK[W�RnS�\^JaK~¦�K:l&LOd�\eP�K:g�\�ROSÓT¥J�VjW^NiZ:W[v

z Õ



6AÞ�Þ�Ü{<�ç�8µå ³ Ø\äÒ?¥ß çg´£ßUàÓÜ á�<�?$;�²Há Ü{<Eàº@Ò²:ßs<�<�8:<�È
Ø´K£WYJaRc�¤Nig»I�LO�ahQK Ô R>f�d]Z:f�d^d^K[g�\Hp�lad^R�ìYK[Z[\^K:_�p�LOga_Î\eLOd^kOK[\eK[_»K:g�d^R>hiP/K[gu\/S}d^R>P 2cðOð îM\^RmzO|>|�îjv°I.JaK
gufaP ��K[d^W�k>NibOK:gmS}R>d5LOZHLn_aK:P�NQZEVOKHLOdYW ð îc� ð.T \eR ð>ô � ð>ð LOdYK � LOZ[\^f&LOhiW:v�*wxV � 2 WY\5V>K:LOd^�M�xK�P�KHLOgm�(RO\eJ
NigaZ:ROP/Nigak�¶´v ªXZOvUWY\^fa_aK:g�\^WULnga_MWY\ef�_aK:g�\eW~K:g�\^K:d^NigakE\eJ�K5T¥J�v ¦sv�_�NQd^K[Z[\^hiV>p�NÀvKOv�p�\eJaK � V>KHLnd^��NQga_�NQZHL�\eK:W�\eJaK
VOKHLOd{RnS¥K:gadYR>hQP�K:g�\�Nig£k>d^LO_af&Ln\^KsWY\^fa_aNiK:W{NQg�\eJaKs_�K:l&LOd�\eP�K:g�\Hv{³�hQP�R>WY\�LOhQhÃROS1R>f�d{¶´v ªXZOv~WY\^fa_aK[gu\^W{gaRc�
Z[R>P�lahQK�\eK�\eJaLn\�_aK:k>dYK:KrNQg�R>g�KrVOKHLOd[v

± b>K[d�\eJ�K l&LOW�\�WYK[b>K[g�V>KHLnd^W�R>f�dok>d^LO_af&Ln\^KUK[gad^ROhQP�K:g�\�J&LnWo_adYR>lal(K:_£Z[R>gaW^Ni_aK:d^LO�ah�V>ptS}d^R>P�LO�(R>f�\ 2�ñ |
W�\efa_�K:g�\eW]\^R�\^JaKFZ:fadYd^K:g�\ 2 | ô v�I.JaK:dYK£LOdYKF\��xR�P/LONQgmdYKHLOWYR>gaW/S}ROd5\^JaNQW[vÎI.JaKF�&d^W�\]NiW�\eJ&Ln\/Rcb>K[d�\^JaNQW
l(K:dYNQRj_F\^JaK gufaP ��K[d�ROS�S}fahQh�\^NQP�KrZ:R>dYK~SÑLOZ[fahi\�V�P�K:P ��K[d^W�_ad^R>l�l�K[_�zO|FçEv�Ø�N�\eJ�S}K[�xK:d�SÑLnZ:fah�\�V�P/K[Ps��K[d^W
LHbnLONihqLO�ahiK{\eR�W^f�l�K[dYbjNQWYK5LOga_£WYfalal(R>dY\{kOdeLO_afaLn\eKsW�\efa_�K:g�\eW[p�R>fad�K[gad^R>hiP/K[g�\�W^fX¼�K[d^K:_�L]gaLn\efad^LOhÓ_�d^R>l�v{¸�g
Ln_a_aNi\^NQR>g�p�JaRc�yK�b>K:d[pX�xKoJ&LHbOK��(K:K[g]W^f�Z:Z:K[W^W�S}fah�Nig/WYJaR>dY\^K:gaNigakr\eJaK�LHb>K:d^LOk>K�\eNiP/K.N�\$\�LO�nK:WxS}ROdxLrWY\^fa_aK[gu\1\eR
�agaNQWYJ]\eJaK�T¥J�v ¦svjlad^ROk>deLOPFv¥ªXNigaZ:K�\eJaK � 2 W�\yV>K:LOd^��K[gad^ROhQP�K:g�\yNigaZ:hifa_aK[Wy�(RO\eJ�¶�v«ªXZnv¥WY\ef�_aK:g�\eW�Lnga_EW^ROP/K
�(K:kONQgagaNigak5T$J�vö¦svaWY\^fa_aK:g�\^W:p&�yK~W^J�R>fahQ_�gaRn\.J&LHb>KULOg�V�WY\^fa_aK[gu\^W�NigE\eJaK �pè î V>KHLnd^W^��ZHL�\eK:kOR>dYV]NiS�LOhQh�R>fad
W�\efa_�K:g�\eW.�xK:d^K{\^R�LOZ�JaNiK[b>K{\^JaK{§�g�Nib>K[d^WYNi\�V(¬öW.kOR�LOh�RnS�L Õ V>KHLnd�T¥J�v ¦svXlad^R>kOdeLOPFvÓØ´K�K��Xl(K:Z[\.\^J&Ln\��xK���NQhih
Lnhi�yLcVjW.J&LHbOK{W^R>P�K�WY\^fa_aK[gu\^W�NQgE\eJ�NQW�Z:Ln\eK[k>R>dYVOp�JaRc�xK[bOK:d:pt�(K:Z:LOfaW^KrROS�\^JaK{RjZ:ZHLnW^NQROg&LOh(fag&LHb>R>Ni_&LO�ahiK�_aK[hqLHV
Nig�d^K[W^KHLnd^Z�JMlad^ROk>d^K[W^W:vrØ´Ks��K[hQNiK[b>K Ni\�NiW�d^K:LOW^ROg&LO�ahiK \eR�Kµ��l(K:Z�\{\eJ&L�\rLO�(R>f�\{L]\^JaNQdY_�\eR�L]S}ROfadY\^J�ROS¥R>fad
W�\efa_�K:g�\eW���NihQh&NQg�K[bjNi\eLO�ahiV5Kµ�Xl�K[d^NQK[gaZ:KoW^R>P�KoWYfaZ�J�_aK:hQLHV>v,I.JaNiWx�xR>fahi_EhQK:LO_/\^R�LUW�\eKHLn_�V���WY\eLn\eKol�K[d^Z:K[g�\�LOk>K
RnS�î�� 2 |Fç¤ROS.ROfadUK[gad^ROhQP�K:g�\~NQgM\eJaNiWUZ:Ln\eK[k>R>dYV´LOWUL�dYKHLOhiNQW�\eNQZs\eLOd^kOK[\HvF¨yhiKHLOdYhiV£�xKELnd^K�WY\eNihQh,�xK:hihxLn��Rcb>K
\^JaNQW�\eLOd^kOK[\Hpj��Ni\^J�gaKHLOdYhiV�zO|FçÛROSÓROfad�K:g�d^R>hiP/K[gu\�NQgE\eJ�NQW�Z:Ln\eK[k>R>dYVOvtß1K[\.\eJ�K{gjf�Ps��K[d^W.Niga_aNQZ:Ln\eK��yKrJ&LHb>K
P/LO_aK{WYNQk>g�Ni�&Z:LOg�\�lad^R>kOd^K:WYW�\^Rc��LOdY_aW.\eJaNiW.\�LOdYk>K[\�Rcb>K[d.\eJaKrl&LOW�\�S}K[��VOKHLOdYW:v

³oW�P�KHLnW^fadYK:_~�uV�\eJaK¥gufaPs�(K:d�RnS � 2 WY\�V>K:LOd^��W�\efa_aK[g�\eW�NQg�\eJ�K1laLOWY\�S}K���V>K:LOd^W[pnROfad�k>deLn_af&Ln\^K$K:gadYR>hQP�K:g�\
NiWoLnhQd^K:LO_�V�NigaZ:dYKHLOWYNQgakaptdYK[�&K[Z[\eNigak/\^JaK kOd^Rc�.\eJ�ROS,\eJ�K d^K[W^K:LOd^Z�J£l�d^R>k>d^LOP�W�ROS�\eJaKUgaK[��SÑLnZ:fah�\�V�P/K[Ps��K[d^W
JaLcbOK�ìYR>NigaK:_�faWoNigF\^JaK l&LnWY\oS}K���V>K:LOd^W[v«L�faPs�(K:dYWoNQg`¿Ñl&Lnd^K:g�\^JaK:WYK:W�Á�Lnd^K~lad^R�ìYK[Z[\^NQR>gaW��&LOWYK:_�R>g�Z:fadYd^K[gu\
K[gad^ROhQP�K:g�\Hvró�K:d^Ks�xK�Z:ROgu\^NQgufaK \^R�LOW^WYfaP�K�L]\�VjlaNQZ:LOh$zO|.çâ_�d^R>l�Nig�LEZ:hQLOW^W�WYNQ·[K S}d^R>P 2 W�\�\eR�z�ga_£V>K:LOd:p
LnW�WYR>P/KrW�\efa_aK[g�\eWohiKHLHb>K~LnS¡\^K:d�Z:ROP/lahiK[\^NQgaks\^JaKs¶�v«ªXZnvyR>d��(K:k>NigagaNigak�\eJaK~T$J�vö¦svip(LOga_�L�S}R>hQhiR���NigaksWYP]LOhih
_�d^R>l�\eJaK�S}R>hQhiR���NigakEV>K:LOd:v�Ø´KELOhiW^R�LOW^WYfaP�K/�xK/��NQhih,Z:ROgu\^NQgufaK�\eR��(K�W^faZ[Z:K:WYWYS}fahyNQg�k>K[\Y\eNQg�k�P�R>d^K�LOga_
P�R>dYK{WY\ef�_aK:g�\eW�\eR5Z:ROP/lahiK[\^K���Ni\eJ�NQgE\eJ�K~Z:LOgaR>g�NQZHLnhÃî�VOKHLOd�l(K:dYNQRj_�v

2 W�\ znga_ Ô d^_ Õ \eJ î�\^J è î I�Rn\�LOh
V>KHLnd V>K:LOd VOKHLOd V>KHLnd V>K:LOd VOKHLOdYW

ð îc� ð.T 2cð 2�ñ 2cÔ 2 î z>z Ô | 2>22T
ð.T � ð�ñ z Ô 2 î 22T 2 z 2 î z ð 2>2 |
ð�ñ � ð>ô z T 2cô 2 z 2UT 2 z z Õ 2 | ô
ð>ô � ð>ð z T 2cð 2�ñ 2 z 2 î 2cð 2 | ô
ð>ð �¹|>| Ô Õ ¿ 2cð Á ¿ 2cô Á ¿ 2cñ Á ¿ 2>2 Á ¿ 2 îOÁ 2>2 Õ
|>|��¹| 2 Ô.T z ñ ¿ 2�ñ Á ¿ 2Hô Á ¿ 22T Á ¿ ô Á 2 z>z
| 2 �¹|�z Õ | z ð z>î ¿ 2cñ Á ¿ 2�ñ Á ¿ 2 |>Á 2cÔ.T
|�zc�¹| Ô Ô>ô Ô z z ñ zOî ¿ 22T Á ¿ ô Á 2 Õ T
| Ô �¹| Õ Ô>ô Ô�2 Ô | z ñ z>z ¿ ô Á 2 î T
| Õ �¹|�î Ô>ô Ô�2 Ô�2 Ô | z Õ 2 | 22T Õ
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I.JaK�\eRn\�LOhiW�NQg©\eJaK�\eLO�ahQK�Ln��Rcb>K�LOdYKFROfad5K:gadYR>hQP�K:g�\�\�Lnd^k>K�\eW:vmI.JaK�VÉLOd^K��&LnW^K:_�R>gm\eJaKFLO�aNihQN�\�V�ROS
ROfadsSÑLOZ:f�hi\�V`\^R�WYfal(K:dYbjNiW^K�k>deLn_af&Ln\^K�d^K:WYKHLOdYZ�J�py\eLO�uNQgakMNQg�\^RMLOZ:Z[R>fag�\5\eJaK�g&Ln\^fadeLnh�k>d^Rc�.\^J�Nig©d^K:WYKHLOdYZ�J
kOd^R>fal�W/ROS�V>R>f�gak�SÑLOZ[fahi\�V©P�K:P ��K[d^W:p�LOga_m\eJaKF_aK:Z[hQNigaNQgakMgufaPs�(K:d�ROS{W�\efa_�K:g�\eW/W^fal(K:d�bXNiW^K[_�LOW5SÑLOZ:fah�\�V
P�K:P ��K[d^W�LOlal�d^R�LOZ�J�dYK[\eNid^K[P/K[gu\:v$I.JaKrgufaPs�(K:d^W�Nig�l&LOd^K[g�\eJaK[W^K:WoLOd^K{Kµ�j\edeLnl�R>hQLn\eK[_�K:gadYR>hQP�K:g�\.�aLOW^K[_�R>g
ROfad�Z:fadYd^K:g�\�WY\^fa_aK[gu\�l(R>lafahQLn\eNiR>g�pX\eLO�uNQgak5Nigu\^R�LOZ:Z[R>fag�\�Ln\^\^d^Ni\^NQR>g�v

¸�g�R>fado_aK:l&LndY\eP�K:g�\{\^JaKsfaWYf&LOh,lad^LOZ[\^NQZ[KsNQWoS}ROd�SÑLOZ[fahi\�V�P/K[Ps�(K:d^W�\eR�WY\^R>l�\�LO�uNigakER>g�gaK��CkOdeLO_afaLn\eK
W�\efa_�K:g�\eW,\^Jad^K[KxV>K:LOd^WÓ��K�S}R>d^K1\eJaK[NQd�d^K[\^NQdYK:P�K:g�\Ó_aLn\eKnv ± S&R>fad�ladYK:W^K[g�\$SÑLOZ:fah�\�V>p�\��yR�Z[d^R>WYW�\^JaNQW � d^K�\eNQdYK:P�K:g�\
P�NQgufaW Ô P/LOdY�j��NQg 2cð>ðOð ��zO|O|>|�pxLOga_ÎWYN��ÉZ[d^R>WYW/\eJ�NQW5P]Lnd^�©NQgÎzO|>| 2 �¹|�zjvÎ³�\/lad^K[W^K:g�\:p�\^JaK:WYK ô SÑLOZ:fah�\�V
P�K:P ��K[d^WFLOd^K�WYfal(K:dYbjNiW^NQg�k�R>g�hiV�î©WY\^fa_aK[gu\^W�Nig!LOhQhøvÛó�K[gaZ:KM�yKMKµ��l(K:Z�\�hiNi\Y\ehQK�Rcb>K:d^LOhQh{K�¼�K[Z[\�R>g�R>fad
K[gad^ROhQP�K:g�\�LOW.\eJaK[W^KrSÑLOZ:f�hi\�VEP�K:P ��K[d^W�LOlaladYR�LOZ�JFd^K�\eNQdYK:P�K:g�\Hv

± g]\eJ�K�RO\eJ�K:dyJaLOga_�pj�yK�g�R��!Kµ��laLOZ[\�LOg]NQgaZ[d^KHLnW^K:_�_�K:P/LOga_]S}R>dxk>deLn_af&Ln\^KoWY\^fa_aK[gu\^W:v1¸�g]\eJ�K�Z:fadYd^K[gu\
LnZHLO_aK[P/NiZ£V>K:LOdF�xKM�yK[hQZ:ROP/K[_ÀÏ{ROS}P/LOg�¿ÑZ[d^R>WYW��¹Lnlal�RONQg�\eK[_!S}dYR>P ¨y¸�I�³{Á�p�I�LONQhihQK�S}K:d:p�LOga_°T�K[g¯¿ÑZ[d^R>WYW��
Lnlal�RONQg�\eK[_´S}d^ROP ¨y¸�I�³�Ár\^R�\eJ�K/_aK[l&LOd�\eP�K:g�\Hv�I.JaK[NQd~d^K[W^KHLnd^Z�J`k>dYR>falaWULOdYK]LOhih$NQg´L�k>dYRc�.\eJ�P�Rj_aKOvE¸�g
2Hð>ð>ð �¹zO|>|>|s�xK ��NQhih��yK[hQZ:ROP/K~\eJadYK:K g�K[��SÑLOZ:f�hi\�V´¿ÑROgaK�ìYR>Nig�\ehiV�LOlal(R>NQg�\eK[_�Nig£T$J�VXWYNQZ[W{LOga_£³�WY\^d^R>gaROP V�Á�p
Lnga_�\��xR£RO\eJ�K:d^WUS}R>d~��J�R>P W^KHLnd^Z�JaK[W5LOd^K�gaRc�ùfaga_aK[dY�yLcVOv£I¥VXl�NQZHLnhQhiV�V>R>fag�k£SÑLOZ:fah�\�VMP/K[Ps�(K:d^WUNQg�\eJaK
_�K:l&LOd�\eP�K:g�\��afaNihQ_E\^JaK:Nid�d^K[W^KHLnd^Z�JFk>d^R>f�laW�b>K[dYV�¢ufaNiZ��jh�V>v1T$d^ROS}K[W^WYR>d�ªj\eK[NQgu�(K:d^k�p�S}R>d�Kµ�aLnP/lahiKOp�ìYRONQgaK[_E\eJaK
_�K:l&LOd�\eP�K:g�\�NQg 2cð>ð.T LOg�_ gaRc�©WYfal�K[dYbjNQWYK:WÓî�kOdeLO_afaLn\eK¥WY\^fa_aK[gu\^W:v,Ø�JaNihQK$_aN�¼�K[d^K[gu\�dYK:W^K:LOd^Z�J�K:d^WÓ�afaNQhi_{\eJaK[NQd
kOd^R>fal�Wr\^R�_�Ni¼�K:d^K[g�\UWYNQ·[K:W~Ln\~_aNi¼�K:dYK:g�\~deLn\^K:W[pÃ�xK�K��Xl�K[Z[\~\eJaK/LO�aNihQN�\�V�RnS�R>fad{_�K:l&LOd�\eP�K:g�\r\eRFW^fal(K:d�bjNQW^K
kOdeLO_afaLn\eKrWY\^fa_aK[gu\^W�\^R/NigaZ:dYKHLOWYKrW^NQkOgaNi�&Z:LOg�\eh�V]Rcb>K[d�\^JaKrl�K[d^NiRX_ 2cðOð>ð ��zn|>|�îXv

Ø´K�l�hqLOg�\eR{\eLO�OK�LO_�bnLOg�\eLOk>K�ROS(\eJaK�ªa½~ª5¸�g�\^K:d^gaLn\eNiR>g&LOh�6�K:Z[d^faN�\eP�K:g�\1³��yLOd^_�W¥\^RUWYNQk>g�Ni�&Z:LOg�\ehiVU�afaNihQ_
ROfad5K:gadYR>hQP�K:g�\�NQg©\eJ�K 2cðOð>ð ��zn|>|>|�LOZ:LO_aK:P�NQZEVOKHLOd[p�NQg�Z:d^K:LOW^NigakMR>fad5gufaPs�(K:d�ROS�K[g�\eK:dYNQgak�WY\^fa_aK[gu\^W]R>g
bjNiWeLOWoS}dYR>P ô \eR 2 Õ v�Ø�K S}K[K:h�\eJaK[W^Ks³���LOdY_aW{d^K[lad^K[W^K[gu\~L/_adeLOP/Ln\^NQZ~LOga_£�xK:hiZ:R>P�K Z[R>P/P�Ni\^P/K[g�\�RnS$\eJaK
§�gaNibOK:dYW^Ni\�V�\^R�J�K:hQlMfaW~�afaNihQ_MR>fadrk>d^LO_af&L�\eK�K:g�d^R>hiP/K[gu\:v/¸®SxgaK��¯LH��LOdY_aWsLnd^K�LHbOLnNQhqLn�ahQKUKHLOZ�J�LOZHLO_�K:P�NQZ
VOKHLOd[p��xKU��NihQh�Z[K:dY\eLONQg�hiV�\�Ln�OKULO_�bnLOg�\�LOkOK ROS�\eJaK[P�v.I.JaK � �afaNihQ_a�5ROS,R>fad.�&d^W�\oVOKHLOd�Z:hqLnW^W�\eR Ô Õ Nig 2cð>ðOð �
zn|>|>|sW^J�R>fahQ_�LnhQhQRc��f�W�\eRs�&hih�\eJ�K{gaK:K[_aW.ROS�R>fad�g�K[��SÑLnZ:fah�\�V]P�K:Ps�(K:dYW:p�LOW��yK[hQh�LOW.gaK[�°Z:dYR>W^W¹�¹LOl�l�R>Nig�\eK:_
SÑLnZ:fah�\�V�W^faZ�J�LOW�¦oV>K[d ¿}³oW�\ed^ROgaR>P V�Á�paLOga_DL�R>d���NQZ�J�LOga_DvORcV´¿Ñ¸¹w�w.¶�¾xÁµv

Ø´K�lahqLng�LsZ:R>g�\^NQgufaK:_�NigaZ:dYKHLOWYK�NQgEROfady�&dYWY\.V>K:LOd�Z[hqLOWYWy\eRs\eLO�OKrLO_XbOLngu\eLOk>K�RnSÃgaK[�!SÑLOZ:f�hi\�V/P/K[Ps��K[d^W
�xK5K��Xl(K:Z[\r\^R���K�Lnlal�RONQg�\eK[_MLOWrLEd^K[W^fah�\rROS¥\eJaK5¨yROP/lahiK:P�K:g�\rT$hqLngagaNQg�k]S}R>drzO|O|>|���zn|>| Õ v�Ø´K�K��Xl(K:Z[\~L
l(KHLn��Nig´\^JaK]WYNQ·:K/ROS�\^JaNQW~Z:hQLOW^WUNQg©zn|>| 2 �¹zO|>|�z�LOWYW^RjZ:NqL�\eK:_´��Ni\eJ�\eJaK]LOd^dYNibnLOh$ROS.\^JaK]I�K:Z���¨yJ&LONid:v�³�S¡\^K:d
\^J&Ln\��xKULnd^K~LONQP�NQg�k�Ln\�Ls�&d^W�\�V>KHLnd�Z[hqLOWYW�ROS,Ln��R>fX\ Ô>ô KHLOZ�JFV>KHLnd�\^R�\eJaKrK:g�_�ROS�\eJaKUzO|O|>|���zn|>| Õ l(K:dYNQRj_�p
��J�NQZ�J���NQhQh�VXNiK:hi_�L5\^RO\�LOh�k>deLO_�f&Ln\eK{W�\efa_�K:g�\oK[gad^ROhQP�K:g�\�ROS 22T |�� 2�ñ |sWY\^fa_aK[gu\^W�Ln\.\^J&Ln\.\^NQP�KOv
��ÅÃ%�#tÇ{Ì®Í&ë¯Å�éyÍ
I�Rr�afaNihQ_5LOga_�W^f�WY\�LnNQg�\eJaK[W^K�NQg�Z:d^K:LOW^K[_/gufaP ��K[d^W$�yK�gaK[K:_�\eR{NQP�ladYR�bOK.R>fad$dYK:Z:dYfaNi\^NQgak{K�¼�ROdY\eW[v¥¨yfadYd^K:g�\^hiV
Ln��R>fX\UîO|Fç�RnS1\^JaK/¨�LOg&LO_�NqLOg�W�\efa_aK[g�\eWr��JaR�LnlalahiV£LOd^K5LnZHLO_aK[P/NiZHLOhihiV�LO_aP�NQWYW^Ni�ahQKnp�LOga_�LO�(R>f�\Uîn|Fç�ROS
\^JaK~WY\ef�_aK:g�\eW��yKULOZ:Z[K:l�\�LOZ[\^f&LOhihiVEZ[R>P�K~J�K:d^KnvyØ´KUgaK[K:_F\eR�P]LO�nKUK�¼�ROdY\eW��(RO\eJFNQg�Ln\^\^deLOZ�\eNigak�L�k>dYKHLn\^K:d
gufaP ��K[d ROS�LnlalahQNiZHLn\^NQR>g�WrLOga_�Nig�k>K�\^\^NQgak�\eJaK/WY\^fa_aK:g�\^W �yK]LOZ:Z[K:l�\r� K[W^l(K:Z[NqLOhihiV£\^JaK]�(K:W�\sR>gaK[Wr� \eR
ìYRONQg�faW:v

Ø�Ni\^JUdYK:WYl�K[Z[\Ó\^R�S}R>dYK:Nik>g~LOlalahiNQZHLngu\^W:p�\eJaKx¸�g�\eK:dYg&Ln\^NQR>g&Lnh�6�K[Z:d^f�Ni\eP�K:g�\�³��yLOd^_�WÓW^J�R>fahQ_UP]Ln�OKxL�WYNQk>gaN�Sq�
NiZHLOg�\1_aN�¼�K[d^K:g�Z:KOvÓI.JaK�_�K:l&LOd�\eP�K:g�\1R>gah�V�LO_aP�Ni\^W$WY\^fa_aK:g�\^W1S}R>d$��JaROPõNi\¥Z:LOg/l�d^RcbjNQ_aK�LO_aK[¢uf&Ln\eK.�&gaLOgaZ:NQLOh
LnNQ_�p�ROS¡\^K:g�NQg�L � l&LOZ���LOk>K[�URnS�W^Z�J�R>hqLOdYW^JaNil�S}f�ga_aNQg�kULnga_/WYfal(K:dYbjNiW^R>d1W^fal�l�R>d�\Hv,¸�g5\eJ�K�l&LnWY\¥�yK�J&LHb>K�LOZ�\efX�
LnhQhiV/_aNiW^Z:ROfadeLOkOK:_FP]LOg�V�l(RO\^K:g�\eNQLOh�LOl�lahQNiZHLOg�\eW�S}dYR>PâLO��d^R�LO_�S}dYR>P×LOl�lahiVjNQg�k ]���Ni\^J�\eJaKrJaNik>J�_aNi¼�K:dYK:g�\eNQLOh
S}K[KOp(\eJaKU�afad^_�K:g�R>g£dYK:WYKHLOdYZ�J�k>deLOg�\^WoROS$l�d^RcbjNQ_aNigak]Z[R>P/l(K[\^Ni\^Nib>Kr�&g&LngaZ:NQLOhÃW^falal(R>d�\o\eR�S}R>d^K[NQk>g�WY\^fa_aK:g�\^W
�yLOW�lad^ROJaNQ�aN�\eN�b>KOv�Ø�KrZHLng�gaRc����KrPsfaZ�JFP�R>d^KrLOkOk>d^K[W^W^N�b>KrNQgFLn\Y\ed^LOZ[\^NQgaksS}R>dYK:Nik>gFLOlalahiNQZHL�\eNQROgaW:v

z T



Ø´KUJ&LHbOK LOhid^K:LO_�V��(K:k>f�g£L/dYK:Z[d^faN�\eP�K:g�\�K[¼�R>dY\�LONiP/K[_�Ln\�Ln\Y\ed^LOZ[\^NQgak5P�R>d^KrK��XZ[K:hQhiK:g�\�¨�LOg&LO_aNQLOg�LOlX�
l�hQNQZ:Ln\eNiR>gaW[p>NQg�b>ROhibjNQgakrL�\^\eK[ga_&LOg�Z:K�Ln\¥P�K:K[\^NQgakOW$W^faZ�J/LOW$\eJaK�¨�Lng&LO_aNQLOg�§�ga_aK[d^k>d^LO_af&L�\eK�T$JuVjWYNQZ:Wy¨yR>g�S}K[d��
K[gaZ:KnpaLOg�_�\^JaK�faW^K�ROS�\^JaK�d^K:NigaWY\eLn\eK[_»Loª�¾@6.¨�ªXfaP�P�K:d@6�K:W^K:LOd^Z�J]³��yLOd^_�lad^ROk>deLOPò\eRULn\^\^deLOZ�\xl(RO\^K:g�\eNQLOh
kOdeLO_afaLn\eKUWY\ef�_aK:g�\eW�\eREWYl�K[ga_�W^R>P�Kr\eNQP�KrI�ROd^R>g�\eR]NQg�\^JaK:Nid�f�ga_aK:dYk>deLn_af&Ln\^KUV>K:LOd^W[v�L�K[��lafa�ahiNQZ[Ni\�V�P/L��
\^K:dYNqLOh,�yLOWULOW^WYK:Ps�ahiK:_M\eJaNiW{V>KHLnd:p�LOga_M��Ni\eJ�NQP�ladYR�bOK:P�K:g�\eWULOga_�K��Xl&LngaW^NiR>gaW~NQgMR>fad{�xK:��laLOk>K5�yK�ZHLOg
g�R�����KrPsf�Z�J�P�R>d^KrLnk>k>d^K[W^WYNib>K~NQg�K[gaZ:ROfadeLOkONQgak/¨�LOg&Ln_aNqLOg�fag�_aK:dYk>deLO_�f&Ln\eK[W�\^R�LOlalah�V>v

± fadr³o_aP�NQWYW^NiR>gaWU¨yR>P�P/N�\^\eK[K�J&LOWr�(K:K:g´S}d^K:K[_´S}dYR>PæRO\^JaK:d~d^K[W^l(R>gaW^Ni�aNQhiNi\^NQK:W�\eRFZ:R>gaZ[K:g�\ed^Ln\eK/R>g�K:gX�
Z[R>fad^LOk>NQg�kF\^JaK5WY\ef�_aK:g�\eWU�yK/LOZ:Z[K:l�\U\eRFZ�JaRjR>W^K5\eRF_aR�\^JaK:Nid{k>deLn_af&Ln\^K��xR>d^��J�K:d^KnvE³ùP/K[Ps��K[d{ROSy\^J&Ln\
Z[R>P�P/N�\^\eK[KxNiW$LOWYW^NQkOgaK:_5LOW,L � �&d^W�\$Z:ROgu\eLOZ[\^����Ni\^JsKHLOZ�J�LOZ[Z:K[l�\eK[_]LOl�lahQNiZHLOg�\Hp���JaR{NQW�\eK[hQK:l�JaR>gaK[_/Lnga_�laf�\
Nig]\eROfaZ�JE��Ni\^J�l�RO\^K:g�\eNQLOh(W^fal(K:d�bXNiW^R>dYW:v/Î1LOdYNQR>faW1d^K[W^K:LOd^Z�JFk>d^ROfalaW�J&LHbOK{��K[k>fag�K[¼�R>d�\eWy\^Rs�ad^Nigak�LOZ[Z:K[l�\eK[_
Z:LOga_aNi_&Ln\^K:W{\eR�\eJaK�§�gaNibOK:d^WYNi\�V�S}R>d{WYl�K[Z:NQLOh$K[bOK:g�\eW[pÓR>dyìYfaW�\~\^R�bXNiW^N�\~LOga_M\�LOhi��NQgM_aK�\�LONihÓ��Ni\^J´l(RO\^K:g�\eNQLOh
WYfal(K:dYbjNiW^R>dYW:v

³ogmNiP/l(R>dY\eLOg�\ Z[R>P�l�R>g�K:g�\5ROS�Ln\^\^deLOZ�\eNigak�LOZ[Z:K:lX\eK:_ÉZHLnga_aNQ_aLn\eK[W�NQWs\eJ�KE�&g&LOgaZ[NqLOhxl&LOZ���LOk>KE�xK�ZHLOg
Rn¼�K[d�\^JaK:PFv$¸�gFKHLOZ�J�ROS�\^JaKrl&LOW�\�\��xR5V>KHLnd^W��yK~J&LHb>K~NQgaZ[d^K:LOW^K[_F\^JaK{S}faga_aNigak��yK~K��Xl(K:Z[\�W^f�l�K[dYbjNQWYR>d^W.\eR
Z[R>g�\edYNQ�af�\^KOpOLOga_r�yK1lad^RcbjNQ_�K1kOK:gaK[d^R>faW � \^R>lX��f�laW^��\eR�WY\^fa_aK:g�\^W���Ni\^JUl�d^K:W�\eNik>K¥W^Z�JaR>hQLOd^WYJaNQl�W:vtL�R>gaK�\eJaK[hQK:WYW:p
Z[R>g�\eNigjf�K:_�W^fal�l�R>d�\�S}d^ROPù\^JaK{§�g�Nib>K[d^WYNi\�VENiW�K:WYW^K[gu\^NqLOh�JaK:dYKOv¥¸®\.NiW�NQP�l�ROdY\�Lngu\1\eR gaRO\eK�\eJ&Ln\�NQg�Ln\Y\ed^LOZ[\^NQgak
W�\efa_�K:g�\eW�JaK:dYKE�yK�Lnd^K�Z:ROP/l(K[\^NQgak£g�RO\s��Ni\^J©RO\eJ�K:d�_aK[l&LOdY\^P/K[g�\eW�NQg`\^JaNQWs§�gaN�b>K:dYW^N�\�V>p¥�af�\���N�\eJ©RO\^JaK:d
_�K:l&LOd�\eP�K:g�\eW�ROS�laJ�VjW^NQZ[WoLnZ:d^ROW^W.\eJaK{�xR>d^hi_�v
	°Å�ëùÆ1êx#&"@X{'{Ì¹%�È
³���ROf�\�L~¢uf&LOdY\^K:d1ROS�\^JaK�_�K:l&LOd�\eP�K:g�\H¬WykOdeLO_afaLn\eK�WY\^fa_aK:g�\^W�LOdYK�P�K:Ps�(K:dYWxRnS � bjNQWYNQ�ahiK.P/NigaR>d^N�\�Vj�~kOd^R>fal�W:v
I.J�NQW���NQhQh�hQNi�OK:h�VENigaZ:dYKHLOWYK LOW.�xKU�xK:hiZ:R>P�KrP/R>dYK{k>deLn_af&Ln\^K~W�\efa_�K:g�\eW�S}d^R>PâLn�ad^R�Ln_�vx³���ROf�\�L�¢uf&LOd�\eK[d�ROS
\^JaK~_aK:l&LndY\eP�K:g�\:¬öW�_aRXZ�\eR>d^LOh�WY\^fa_aK[gu\^W{LOdYKrS}K[P]LnhQKOptL5ladYR>l�ROdY\eNiR>g�W^Nik>gaNi�aZHLOg�\eh�V�hqLnd^k>K[d�\eJ&LOgF\eJaKULHb>K[deLOk>K
S}K[P]LnhQK�laJ�VXWYNQZ[W�_aRXZ�\eR>d^LOh1K:gadYR>hQP�K:g�\sNig`§~v«ª�v�lad^N�bnLn\eK/fagaNibOK:dYW^Ni\^NQK[W�¿ 2 î.ç5Á~R>d §Uv ª�vÓlaf��ahQNiZ/fag�Nib>K[d^WYNi\eNiK:W
¿ 2 z.ç5ÁyNQg�\^JaK{SÑLOhQh�RnS 2cðOð.T pX\^JaKrhqLOW�\.V>K:LOd�S}ROd���JaNQZ�J��yKrJ&LHbOKU_&L�\�L�v
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6AÞ�Þ�Ü{<�ç�8µå ä Øêé ;�ç£Ü{?¥<�8�ë�8H<�È °Ã<£=>?¥ß 9�à$?@´�G.à/´�?$Ü 8H< @CBEDF9,8HG�9
I.J�K]¦�K[l&LOdY\^P/K[g�\rROS�T$J�VjW^NiZ:W~NQW{hQRjZHL�\eK:_MNig´L��af�NQhQ_�NQgakEZ[R>P�lahQKµ��pÃZ[R>gaWY\^d^faZ�\eK[_�NQg 2cð�T.T p�Z:ROP/ladYNQWYNQgak�L
WYN��j\eK[K:g©W�\eR>d�V´\^R��xK:d5L�\^\�LnZ�JaK:_`\^R�L�\eJ�d^K:K]WY\eROdYV���NQgakapÓlad^RcbjNQ_aNigak£L�Z:R>g�\eNik>faR>f�W �&LOWYK:P�K:g�\Hv�I.J�K]\eR>l
\^Jad^K[K.�&RXROd^W¥LOZ[Z:R>P�P/Rj_&Ln\^K�³oW�\edYR>gaR>P V�LOga_�\eJaK.\��xK:h�S¡\eJ��&RjR>d$JaR>faWYK:Wx¨y¸�I�³ vuI.JaNQW$Z[R>g��&kOfadeLn\^NQR>g�NiW$gaRO\
Z[R>ga_af�Z:NibOK \eR/Z:R>P�Psfag�NQZHL�\eNQROg�Lnga_�NigaJaNQ��Ni\eW.\^JaKUK[W^WYK:g�\eNQLOhÓZ[R>hQhiK:k>NQLOh�K:g�bjNQdYR>gaP�K:g�\Hv�³�_a_aNi\^NQR>gaLOhQh�V]WYl&LOZ:K
NiWsZ:ROgaWY\^deLONigaK:_mLOg�_`\eJaK�LOhihQRjZHLn\^NQR>gMROS�hQLO��ROdeLn\^R>dYVMWYl&LOZ:KES}ROd \eK:LOZ�JaNQg�kMLOga_©K��Xl(K:dYNQP�K:g�\�LOhxd^K[W^KHLnd^Z�JÉNQW
hiNQP�Ni\^K:_E\eR5\eJ�K1L�R>dY\^J�Ø�Nigak5R>d.\eJaK~�&LOWYK:P�K:g�\HvxI.JaK hQLn\^\^K:d�LOhiW^R�LOZ:Z[R>P�P/Rj_&Ln\^K:W�R>fad�W^f�lal�ROdY\�W^K[dYbjNQZ[K:W:v
I.J�K�hQLOZ��~ROS(NQg�b>K[WY\eP�K:g�\1NQg��(RO\^J�gaK[�ÎZHLOlaN�\�LOhjNi\^K:P�W$LOga_5Nigs\eJaK.P/LONQg�\^K:g&LOg�Z:K�ROS(Kµ��NiWY\^NQgak{Nig�S}deLOW�\edYfaZ[\^fad^K
RcbOK:d~W^K[bOK:d^LOh¥_aK:Z:LO_aK:W~J&LOWrWYNQk>gaN��&ZHLngu\^hiV�K:dYRX_aK[_´N�\eW�bnLOhifaK5LOga_MNQW{g�R��ÛL�Z[R>gaW�\edeLnNQg�\rR>g�\eJaK5NigaNi\^NqLn\^Nib>K[W
f�ga_aK:d�\�LO�nK:g£��VE\^JaKr_aK:laLOdY\^P/K[gu\:v

¦�K:WYlaNi\^K \eJ�K:W^K5_aNìQ�Z:fah�\eNQK[W:p��xK�J&LHb>K5P/LO_aK5LEgufaPs�(K:d{RnSxWYNQk>g�Ni�&Z:LOg�\{NQg�S}d^LOWY\^d^faZ�\efadYK�NQP�lad^RcbOK:P�K:g�\eW
_�fad^Nigak~\^JaK�hqLOW�\xl�hqLOgag�NQgakrl(K:d^NiRX_�vÓØ�K�d^K[Z:K[gu\^hiV5NigaWY\eLOhQhiK:_�LUgufaP�K:dYNQZHLnhQhiV��®Z:R>g�\edYR>hQhiK:_ bOK:d�\eNQZ:LOhtP]LnZ�JaNQgaNigak
Z[K:g�\edYK�NQg/R>fad1P/K[Z�J&LOgaNiZHLOh&�xR>d^�uWYJaR>lE\eRUd^K[lahqLOZ[KoP�NQhihQNQg�k�P]LnZ�JaNQgaK[W1\^J&Ln\yK��XZ:K[K:_aK[_�\��xK:g�\�V/V>KHLnd^WyNigELOkOKOv
¸�g�ROfadyZ[dYV>ROk>K:gaNiZ:W�SÑLOZ[NQhiNi\�V�K[W^W^K[g�\eNqLnh�\eRshiRc��\eK:P�l(K:deL�\efadYK�d^K[W^KHLnd^Z�JaK[d^W:pa�xK{d^K[lahqLnZ:K:_/\eJaKo\^JaNQd�\�V/VOKHLOdyR>hQ_
J�K:hQNifaPõhiNQ¢ufaK[�aK:d1�uV�L~gaK[�rpuS}fahihiV�Lnf�\eR>P/Ln\^K:_�WYVjWY\^K:PFv¥Ø�N�\eJ/L~Z[R>g�\edYNQ�af�\^NQR>g5S}d^ROPÞL�R>d�\eK[hÀp��yK�Z:dYKHLn\^K:_EL
g�K[��faga_�K:d^kOdeLO_afaLn\eKUhqLO�(R>deL�\eR>d�V�LOga_�Z:R>P�laf�\^NQgak5SÑLOZ:NihQN�\�V>vy¸�g�Z:R>hihqLO�(R>deL�\eNQROg]��Ni\^J£T$JaRO\^R>gaNQZ[W�6�K:WYKHLOdYZ�J
± g�\�Lnd^NQR�p�¶�Ln\eK[d^NqLnhQW�LOga_M¶�LOguf�SÑLOZ[\^fad^Nigak ± g�\�Lnd^NQR�¿À¶�¶ ± Á�p�¶�Zc¶�LnWY\eK[d{§�g�Nib>K[d^WYNi\�V�LOga_£l�d^NibnLn\^KrW^K:Z�\eR>d
laLOdY\^gaK:dYW:pnLOga_rd^K[hiVjNQgak.ROg ¨���¸�p ± 6�¦r¨���LOga_�Loª�¾@6.¨MS}fag�_aNQgak�p��xK¥J&LHb>K1Z:R>P�lahiK[\eK[_{Z:R>g�WY\edYfaZ[\^NQR>grROS�LOga_
Lnd^K1gaRc�mR>l�K[deLn\^NQgak�LOg LO_�bnLOgaZ[K:_shQLOW^K[dÃP/NiZ:d^ROP]LOZ�J�NQgaNigak�SÑLOZ:NihQN�\�V>v�Ø´KyJ&LHb>Kxfaga_aK[dY�yLHVsLOgUfalak>d^LO_aK¥\eR�\eJaK
_�K:l&LOd�\eP�K:g�\H¬W{Z:K[g�\edeLnhÓZ:ROP/lafX\eNQg�kELOga_�g�K[\��xR>d^�uNQg�kE\eJ&Ln\oNQgaZ[hQfa_�K:W�\^JaKslaf�d^Z�J&LOWYK�ROS1L]gaK��CWYK:d�b>K:d[v{Ø�K
NigaWY\eLOhQhiK:_FL/WYK:Z[fad^N�\�V (�Z:K:g�\^deLOh�Z�JaK:Z��>�®R>f�\{W�VXW�\eK[P¤NigF\^JaKU_�K:l&LOd�\eP�K:g�\H¬WohiNQ�ad^LOdYVOv1Ø´K~falak>d^LO_aK:_�R>fad�hqLOWYK:d
hQLO�(R>deLn\^R>d^NiK:W[p(l�d^RcbjNQ_aNigakER>fad�W^Z[NQK:g�\^NQWY\^Wo��Ni\^J�\eJ�KsJaNQkOJahiV�Z[R>g�\ed^ROhQhQK[_�K[gubjNid^R>gaP�K:g�\^W�gaK:K[_aK:_�\^REl�K[dYS}R>dYP
l�d^K:Z[NQWYNQR>gFR>l�\^NQZHLnh�K��Xl(K:d^NiP/K[g�\eW:v1Ø�KrZ[d^KHL�\eK:_�L�WYR>laJaNiWY\^NQZHL�\eK:_�ªXl&LnZ:K~I�K[WY\o�(LnZ:NQhiNi\�VOpX��Ni\^J�WYfalal(R>dY\�S}dYR>P
\^JaKr¨�LOgaLO_aNqLng�ªXl&LnZ:K�³�k>K:gaZ�V>v$Ø´KoNQg�WY\�LnhQhQK[_]LUgaK[�!Z:hiKHLOg]d^RjR>PÛhqLO�(R>d^Ln\eR>d�V�\eR LOhQhiR��Î\eJaK�K��Xl�K[d^NiP/K[gu\eLOh
laLOdY\^NQZ:hiKUl�JuVjWYNQZ:Wok>d^R>f�l�\eREZ[R>gaW�\ed^f�Z[\{NigaWY\^d^faP�K:g�\�L�\eNQROgFS}R>d�\eJaKUgaK��j\���k>K[gaK:d^Ln\eNiR>g£³$I�Â�³{ª�l�d^R�ìYK[Z[\Hv�Ø�K
Lnd^K�Z[R>gaWY\^d^faZ�\eNigak�LOgE³�\^P/ROW^laJaK[d^NiZ ± �aW^K[dYbnLn\^R>dYV/R>gE\eJ�Kod^RjROSÃROS�\eJaK{wxfadY\^R>gEI�R��xK:d[p&W^fal�l�R>d�\eK[_�NQg]laLOdY\
��V�¨��Ó¸�vaØ´KrJ&LHb>K~W^l(KHLOdYJaKHLn_aK:_F\eJaKU¨��Ó¸xT1ªa¨y¸�Lo¾$I�ªXZ[NQK:g�\^Ni�&ZU¨yR>P�laf�\^NQgak�NigaNi\^NqLn\^Nib>Knv

I.JaK._aK[l&LOd�\eP�K:g�\H¬W$laJ�VjW^NQZ:LOhaNig�S}deLOW�\edYfaZ[\^fad^K.dYK:¢ufaNQdYK:P�K:g�\eW¥Ln_a_ad^K[W^W$\��xR~��d^R�LO_�NiW^WYfaK:W[²�\eJ�K.¢jfaLOhQN�\�V ROS
\^JaK{WY\^fa_aK[gu\:¬öW�Kµ��l(K:dYNQK[gaZ:K~LOga_E\^JaK{W^f�lal�ROdY\�S}R>dyd^K:WYKHLOdYZ�J�LnZ[\eN�bjNi\eNiK:W[vÓI.JaK[W^KrNQgaN�\eNQLn\eN�b>K:WxLOdYK�K:gufaP�K:d^Ln\eK[_
�(K:hiRc�rp&NQg�R>d^_�K:d.ROS�lad^NiR>d^N�\�V>v
2 v�ªXK:gaNiR>d�faga_aK[d^k>d^LO_af&Ln\^K:W,hQLOZ��{faWYK[S}fahXW^l&LOZ[KxS}R>d�WY\^fa_�VUNQg ¶�ZHÂ�K[gag&LOg5T$J�VjW^NQZ:LOhaÂÃLO�(R>d^Ln\eR>dYNQK[W:vÃ³o_a_�N��
\eNQROg&LOhjW^l&LOZ[K�LOga_5L�gufaPs�(K:d$ROS(W�\efa_�V ZHLOdYd^K[hQW¥LOdYK�d^K[¢jf�NQd^K[_�\eRrLOZ[Z:R>P�P/Rj_&Ln\^Kyk>dYRc�.\eJs\eR~zn|>| Õ v�Ø�K
LOhQWYR{PsfaWY\¥l�d^RcbjNQ_aK�LO_�_aNi\^NQR>g&LnhjWYl&LOZ[K�S}ROdÓ�&d^W�\Y�ÀV>KHLnd1W�\efa_�K:g�\eW¥\eR{W�\efa_�VOpuW^RjZ:NqLnhQNQ·[K�LOg�_s\eRrk>NibOKy\eJ�K:P
k>d^K:Ln\eK[d�LnZ:Z:K[W^W�\eR5_aK[l&LOdY\^P/K[g�\�Z[R>P�laf�\eNigak�SÑLOZ:NihQN�\eNQK[W:vÃØ�KrdYK:¢ufaNQdYK~LO_a_aN�\eNQROg&LOh�WYl&LOZ[K~RnS Ô |O|5P Ä v

zXv�¸�g£R>d^_�K:d�\eR�W^falal(R>d�\o\eJ�KUgaK���SÑLOZ:f�hi\�V�JaNid^K:W�K:g�bjNQWYNQR>g�K:_£NigF\^JaNQW�lahqLng�pa�yK~��NQhih�d^K:¢ufaNid^K~K:Nik>J�\ogaK��
d^K:WYKHLOdYZ�J�hQLO��ROdeLn\^R>d^NiK:W:p(ROS1��JaNQZ�J�\^JaK5W^l&LOZ[KsS}R>d�\��xR���NihQh���K�dYK:Z:RcbOK:d^K[_´S}dYR>P¤SÑLOZ[fahi\�V�d^K�\eNid^K:P�K:g�\
LOga_]\^JaK�d^K:LOhQhiRXZ:Ln\eNiR>g5ROSÃK��XNiWY\eNigak hQLO�(R>deLn\^R>dYV5WYl&LOZ[KOv$I.JaKo\^RO\�Lnh�WYl&LOZ:Kod^K:¢ufaNid^K[P/K[gu\:p�NigaZ:hifa_aNQg�k 2 Õ
gaK[��SÑLnZ:fah�\�VER�Q�Z:K[W:ptNQW 2 zO|>|�P Ä v

Ô v�¸�gaZ:dYKHLOWYK:_5k>deLn_af&Ln\^KygufaPs�(K:dYW$NQgaZ[hQfa_aNigak�R>fadÓl�hqLOg \^R�d^K[_aK:WYNQk>gs\^JaKykOdeLO_afaLn\eK�l�d^R>k>d^LOP���Ni\^J�LO�(R>f�\
Ô>ô NQgX�®Z:R>P�NQgak�¶´v«ªjZOv1WY\ef�_aK:g�\eW[p&��NQhQh�d^K[¢jf�NQd^K~LOgFK:W�\eNiP]Ln\^K:_�z ñ îsP Ä ROS,Ln_a_aNi\^NQR>gaLOh�WYl&LOZ:Knv

Õ v.Ø�K�gaRc��J&LHb>K{L~JaNQk>J�ladYNQR>dYNi\�V�gaK[K:_E\^R fal(_&Ln\^K�\^JaKoKµ��l(K:dYNQP�K:g�\eWyLHbOLnNQhqLn�ahQK.Nig/\eJ�K�fag�_aK:dYk>deLO_�f&Ln\eK
hqLO�(R>deL�\eR>d�V�\eR�NQgaZ[hQfa_aK1gaK��mK��Xl�K[d^NiP/K[gu\^W,NQg~�aNiR>hQR>kONQZHLnh>laJ�VjW^NQZ[W:pO\^R�W^f�lal�ROdY\�R>fadÓl�d^R>k>d^LOP�_aK�b>K:hiR>lX�
P/K[gu\^W$NQgs\^JaR>W^K�Lnd^KHLnW¥LOga_�\eR{W^Ln\eNiWYS¡V \^JaK.K��Xl&Lnga_aNQg�k~Nig�\eK:dYK:W�\eW$ROS(WY\^fa_aK[gu\^W:v$Ø´K.K:WY\^NQP/Ln\eKx\eJaK.Z[R>WY\

z ô



ROS,Ln_a_aNQg�k�g�K[��Kµ��l(K:dYNQP�K:g�\eW.\^R��(K1Å 2 |>|Xp |>|O|�v$Â�R>gak>K[d.\eK:dYP×ZHLnlaNi\eLOh�d^K[NQg�b>K[WY\^P/K[gu\�NQW.dYK:¢ufaNid^K:_�\eR
P/Rj_aK:dYgaNQ·[K.LOga_�dYK:lahQLOZ:Kx\eJaK.Kµ��NiWY\^NQgak�Å ñ îO|�pö|>|>|oZ[fad^dYK:g�\eh�VsNQg�bOK:WY\^K:_�NQgshQLO�(R>deLn\^R>dYV~K[¢jf�NQlaP�K:g�\Hv�Ø�K
K:WY\^NQP/Ln\eK�\^J&Ln\�LOgFNQg�bOK:WY\^P/K[g�\oROSÓLn\�hiKHLOW�\�í 2 |FçÖl(K:d�LOg�gjf�P×�yR>f�hQ_���KrP�NQgaNiP]LnhÀpjLOga_�\eJ�K:d^K�S}R>d^K
d^K:¢ufaK[WY\�Å ñ îXpö|>|>|�l(K:d�LOg�gjf�P×S}R>d�\eJaNiW.Ni\^K:PFv

îXv.Ø�K�g�K:K:_E\^R P/LO�OK�LUP/L�ìYR>d1falak>d^LO_aK�ROS�\eJaK�f�ga_aK:dYk>deLn_af&Ln\^K�Z:R>P�laf�\^NQgak~SÑLOZ:NihQN�\�V>pu§oT1ªa¨y³oÂÃ¾�²XØ�K
J&LHb>K{\eR5d^K[lahqLnZ:K�\eJ�K{Z:fadYd^K:g�\hí��À\eK[d^P�NQg&LOhiW�LOW�\^JaK[VEd^KHLnZ�JF\^JaK{K:ga_FROSÃ\eJ�K:NQd.f�W^K[S}f�h�hQNiS}K���Ni\^J�T1¨o¬W:p
LOga_ÎKµ�Xl&LOga_»ROfad/Z[K:g�\ed^LOh�Z:R>P�laf�\^NQgak�ZHLOlaLO�aNQhiNi\^NQK:W R�bOK:d�\eJaKFgaK��j\�îMV>K:LOd^W[v�Ø�KFK:W�\eNQP/Ln\^K�\^J&Ln\
Å>îO|�pö|>|>|E��NQhih,�(K�g�K:K:_�K:_�\^RFS}fag�_�\^JaK:WYKELO_a_�Ni\eNiR>g&LOh�W^K:Ln\eW[v/Ø´K/Z[R>g�\eNQgufaK�\^R�dYK:hiV£R>g´¸�I�¨�¦{��S}R>d
S}faga_aW�S}R>d.W^RnS¡\���LOdYKr_aK[bOK:hQROlaP/K[g�\Hp(LOW��xKUP�Rcb>KrP/ROd^K{ROS�R>fad.RO¼�K:dYNQgakOW�\eR5\eJaK{�xK:��v

T v�I.JaKnL�R>dY\^K:h�¨yR>P�laf�\eLn\eNiR>g&LOhyÂ�Ln��R>d^Ln\eROdYV©J&LnW�g�RO\5V>K[\/�(K:K:g�Z:R>P�lahiK[\eK[_�p�Lnga_�_�K:P/LOga_mS}R>d�\eJaK
K��XNQW�\eNQg�k{WY\�L�\eNQROgaW$NQW,bOK:dYVsJaNQk>J�v�Ø´K.lad^R>l(R>WYK�\^R{Z:R>P�lahiK[\eK�\^JaKhL�ROdY\eK[h&§�g�_aK:dYk>deLO_�f&Ln\eK�hQLO��ROdeLn\^R>dYVOp
LO_a_aNigak T NigaWY\^d^faP�K:g�\eLn\eNiR>g�WY\eLn\eNiR>gaW�Ln\�L�Z:R>W�\�ROS/Å T zXpö|>|>|�v

ñ v�T¥J�VjW^NiZ:W.I�K:Z�Jag�NQZHLnh�ªXK[dYbjNQZ[K:W:p�d^K:Z[K:g�\eh�VELnZ:¢ufaNQdYK:_�L g�K[�!gufaP/K[d^NiZHLOhihiV�Z[R>g�\ed^ROhQhQK[_»Î¥K:d�\eNiZHLOh�¶�LOZ�J�NQgX�
NQgak ¨yK:g�\edYKofag�_aK:dxLrS}ROfad$V>KHLndxhiKHLOWYKoLOkOd^K:K[P/K[g�\x��f�\x��NihQhadYK:¢ufaNid^K�LOg/ROgX��k>RONQgakrNQg�bOK:WY\^P/K[g�\yNig/gaK��
P]LOZ�J�NQgaK[dYV���Ni\eJ�NQg´\^JaKElahQLOg�p$Lnga_mL�W^Nik>gaN��&ZHLOg�\ �afa_ak>K�\sS}R>dUP]LONig�\eK:gaLOgaZ:KU(nfalX�®k>deLn_aK]ROS�WYP]LnhQhQK[d
ZHLOlaN�\�LOhXK:¢ufaNilaP/K[g�\HvÓØ´K�d^K[¢ufaK:W�\WÅ 2 |>|�pö|>|>|�\^R{Z:R>P�lahQK�\eK1\eJaK.hiKHLOWYK.l&LHVXP�K:g�\1LOg�_»ÅOîO|�pö|>|>|ol(K:dÓVOKHLOd
S}R>d.ZHLOl�Ni\�Lnh�K:¢ufaNilaP/K[g�\�dYK:gaK���LnhÀv

ô v�I.JaK~¾¥hiK:Z�\ed^ROgaNQZ[6�K:WYR>fadYZ:KU¨yK:g�\edYKE¿ÑT¥¾)6�¨.ÁyNQW�LsZ:dYNi\^NQZHLnh�K:hiK:P�K:g�\.Nig�\^JaK{_aK[l&LOdY\^P/K[g�\H¬W�Ln�aNQhiNi\�V�\eR
lad^RcbjNQ_aKoLO_�bnLOgaZ[K:_ENigaWY\^d^faP�K:g�\eLn\eNiR>g�\^RsNi\^WxP�K:P ��K[d^W:v$¶�L�ìYR>dxfaW^K[d^WyNigaZ:hifa_aK�\eJaK�ªXl&LOZ[K��®�&LOW^K[_�³�\Y�
P/R>WYlaJaK[d^NQZrk>dYR>fal�paLOga_���Ni\eJ�\eJ�K~dYK:Z[K:g�\��&K[_aK:d^LOh�Z:R>P�P�Ni\eP�K:g�\x\eR�I.JaKU¨�LOg&LO_aNQLOg�ªXl&LOZ[KULnk>K:gaZ�V>p
�yK�ZHLng5LOg�\eNQZ[NQl&L�\eK�K[gaJ&LOgaZ[K:_5gaK[K:_aW$S}R>d,WYR>laJaNiWY\^NQZHL�\eK:_�NigaWY\^d^faP�K:g�\eLn\eNiR>g�v�¸�g�ROd^_aK[d,\eR{�OK[K:l5\eJaKyZHL��
l&LO�aNihQNi\^NQK[WÓLO��d^KHLnWY\$ROS(Z[fad^dYK:g�\¥K:hiK:Z[\^d^R>g�NQZy\^K:Z�JagaROhQR>kOV T¥¾@6.¨m��NihQhjd^K:¢ufaNid^K.L�WYNQk>g�Ni�&Z:LOg�\$NQg�b>K[WY\^P/K[gu\
NQg�_aK:WYNQk>g�LOga_FLOWYW^K[Ps�ahiVEK:¢ufaNQl�P/K[gu\�K[WY\eNiP]L�\eK:_FLn\�L5Z:ROWY\�ROStÅ 2 Õ |�pö|>|>|Xv
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6AÞ�Þ�Ü{<�ç�8µå î Øê³�ß G|´g²�à�D 6ïà×ßs?¥ç�9âßs<�ç ÝÒ8H9�à,8H<�G�à,8:;�<�9
I.J�K�Kµ�XZ:K:hihQK[gaZ:K5ROS1R>fad�SÑLnZ:fah�\�V�LOga_MW�\�Ln¼©NiW{d^K��&K:Z�\eK:_�NQg£\^JaK�LH��LOdY_aW~LOga_MJaR>g�R>fad^W�\^J&Ln\{\^JaK[V�dYK:Z[K:NibOKOv
¦�f�d^NQg�k�\eJaK.hQLOWY\$WYK[bOK:g/VOKHLOdYW:puR>fad,SÑLnZ:fah�\�V�LOga_5W�\�Ln¼�JaLcbOK�d^K:Z[K:N�b>K:_5\eJ�K�S}R>hQhiR���Nigak�dYK:W^K:LOd^Z�J�d^K[Z:R>kOgaNi\^NQR>gaW[²

Ã ³ohiS}dYK:_FT�v(ªjhQR�LOgF�&K:hihQRc��W^J�NQl�paªXhQR�Lng��tROfaga_&Ln\^NQR>g/��T$d^ROS¹v1¶FNQZ�J&LOK[hÃÂ�fa�OK
Ã ³ohiS}dYK:_FT�v(ªjhQR�LOgF�&K:hihQRc��W^J�NQl�paªXhQR�Lng��tROfaga_&Ln\^NQR>g/��T$d^ROS¹v$I.J�R>P ¶�LOWYR>g
Ã ³ohiS}dYK:_FT�v(ªjhQR�LOgF�&K:hihQRc��W^J�NQl�paªXhQR�Lng��tROfaga_&Ln\^NQR>g/��T$d^ROS¹v¥Â�R>f�NQW.I�LONQhihQK[S}K[d
Ã �tK[hQhiR��!ROS�\eJ�K16�RcV�LOh�ªjRXZ[NQK[\�VEROS$¨�Lng&LO_&L �ET¥dYROS¹v1ó�K[gadYVEbnLOg�¦�d^NiK:h
Ã ó�K:dY·:�(K:dYkE¶�K[_&LOhøp(¨�LOg&LO_aNQLOg�³oWYW^RjZ:NqL�\eNQROg�ROS,T$J�VjW^NiZ:NQW�\eW��ET¥dYROS¹v1Â�R>faNQW.I�LONihQhQK�S}K:d
Ã ó�K:dY·:�(K:dYkE¶�K[_&LOhøp(¨�LOg&LO_aNQLOg�³oWYW^RjZ:NqL�\eNQROg�ROS,T$J�VjW^NiZ:NQW�\eW��ET¥dYROS¹vxª�L�ìYK[K[bDvOR>Jag
Ã v�v&I�fa·[R�Ø�NihQWYR>g�T$d^ROS}K[W^W^ROd^W^J�NQl��ET$d^RnS¹v¥¦�K:d^K[�»ß1R>d^�
Ã v�v(¨ovtT�R>hQLOg�VXNÃT$dYNQ·:K���T$d^ROS¹v$³�K:laJ�deLONiP ªj\eK[NQgu�(K:d^k
Ã ÏrNihQhQLOPù�tK[hQhiR���WYJaNQl�p Ï{NQhihqLOPù�&R>faga_aLn\eNiR>g/�ET¥dYROS¹v1ó�K[gadYVEbnLOg�¦�d^NiK:h
Ã ÏrNihQhQLOPù�tK[hQhiR���WYJaNQl�p Ï{NQhihqLOPù�&R>faga_aLn\eNiR>g/�ET¥dYROS¹vuvOR>Jag�ªXNil�K
Ã ÏrNihQhQLOPù�tK[hQhiR���WYJaNQl�p Ï{NQhihqLOPù�&R>faga_aLn\eNiR>g/�ET¥dYROS¹vxª�L�ìYK[K[bMvOR>J�g
Ã ¶�ZHÂ�KHLng£�&K:hihQRc��W^JaNil�pa§�gaNibOK:dYW^Ni\�VEROSÓI�R>dYR>g�\eRs��T$dYROS¹v1ª�L�ìYK[K[bDvOR>Jag
Ã ÂÃROfaNQWhL�K:K:h�¶�K[_&LOhøp&¾$fad^R>l(KHLng£½{K:R>l�JuVjWYNQZHLnh�ªXRXZ[NQK�\�V/�ET¥dYROS¹v1¦{LHbXNi_�¦�fagahiR>l
Ã 6�f�\^JaK:d�S}R>d^_�¶�K[P/R>dYNqLOh�¶�K:_aLOhÀp�6�RcV�LOh�ªjRXZ[NQK[\�VEROS$¨�Lng&LO_&L �ET¥dYROS¹v1T�K[�j��L/ªXNQg�K:dYbOR
Ã 6�f�\^JaK:d�S}R>d^_�¶�K[P/R>dYNqLOh�¶�K:_aLOhÀp�6�RcV�LOh�ªjRXZ[NQK[\�VEROS$¨�Lng&LO_&L �ET¥dYROS¹v1¦o��LHVjgaKU¶�NihQhQK[d
Ã ª�LOga_�S}ROd^_��ÓhQK[P/Nigak5¶�K[_&LOhÀp 6.¨y¸¥��T$d^ROS¹v¥¦�K[d^K:��ß1R>d^�
Ã ªj\eK:LOZ:NiKU�&K[hQhQRc�rp&L�ª�¾@6.¨��ET$d^RnS¹v$I�K[_�ªXJaK[laJaK[d^_
Ã ªj\eK:LOZ:NiKU�&K[hQhQRc�rp&L�ª�¾@6.¨��ET$d^RnS¹v¥ÂÃROfaNQW.I�LONQhihQK�S}K:d
Ã ªj\eK:LOZ:NiKUT$dYNQ·:Knp�L�ªX¾)6�¨��ET¥dYROS¹vxª�L�ìYK[K[bDvOR>Jag
¦�fadYNQgak£\^JaK�hqLOW�\5W^K[bOK:gÎVOKHLOdYW:pxR>fad5WY\eLn¼�J&LHb>K�LOhiW^RM��K[K:g�JaR>gaR>f�d^K:_m��Ni\^J©\eJaK�S}R>hihQRc��NQgak�\eKHLnZ�JaNQgak

LH�yLOd^_�W:²
Ã ¨y³�T»I�KHLOZ�JaNigak5³��yLOd^_�p�¨�Lng&LO_aNQLOg�³oW^WYRXZ[NqLn\^NQR>g�RnS,T$J�VjW^NQZ[W��E¦�d:v)vOROJag�T�K[\^d^NQK
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