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Y[Z]\_^a`�b�cX\ed�fgb�bihkjmlndXopj=^a\
qEr fgs_c,^Gted�cX\

u ogvkv5f r ^ewkc r cMdyxkc r dyxkc(jiz={R|~}~�*�
� ��� r l�c r0�p�g� {����W{�vmop�~cX\

��� �X���R�k�g�g��� j�^�xkl�\2vmogvTc r2� c�v r cX\�c�j=^2xkf � d�fgj=^�c��[^id�opj��5c1hm\�cMw�^�f�\�hmvkvTf r ^iogj�hT\�c r ^�xmop^ln\
jToW�=ln�~op^�lnjk���5fp^ax��=l r ^�hmog � nZ¡opjmw�vkx[Z]\�l�d�og � nZ¡opj�lnj]¢£f r b1oR^�lnfgj�\�Z[\�^�cXb¥¤§¦GoW�[l��=oR^al�f~j¡ln\2\�c�cXj�o~\¨^�xkc
o~d�^efp¢7�gf~l�jm��¢ r fgb©fgjkc2f~�]s_cXd,^e^�f1opjkfg^�xkc r ¤k¦AoW�[l��=oR^�lnfgj¥d�ogj��5c2�[l r ^�hTop § nl�ª~c¨^�xkc2«�c���jmoW�[ln�~op^�lnfgj
f r vkx[Z[\�l�d�op ¬ nlnªgc � l^ax�o*wkl��~l^yop §b�hm\�cXhkb®�~hklnwkcg¤

«�c�\�^ao r ^0�[Z��~l��[lnjk�¯o�¢£f r b1op �w]c,°mjml^al�f~j�fp¢Ed,f~j~^ac,�[^0^axmoR^ r c� nlncX\ef~j�^axkcijmfp^�lnfgj¥fg¢7v r fW�]lnb*l�^_Zg¤
tGj¡lnb*v5f r ^aogj=^GvTcMd,hk nl�o r l^_Z�fp¢V^axkln\¨w]c�°mjkl�^�lnfgj¡l�\0^axmoR^¨l^¨vTc r b�l�^a\Ahm\G^�f¯�khml� �w±d�fgj=^�c��=^¨ogd�d�f r w]lnjk�
^af²\�cX�gc r og 0w]l�b�cXjm\�lnfgjT\¯oR^�o�^al�b�cg³´ �lnªgc¥^axkc¥^�xmc�b1oR^alnd¡wkl�b�c�jT\�lnfgj§³E^�xkc¡vmx=Z]\�lndXop Gwkl�b�c�jT\�lnfgjµf r
^axkc^ac�b�v5f r op �wkl�b�c�jT\�lnfgj§¤5¶·xkl�\Gw]c�°mjkl�^�lnfgj¡v5c r b�l^y\Ghm\0^�f��khkln nw¥^ � f�ogvkvk nlndXoR^�lnfgjT\·^�xmop^AcMog\�c2^�xkc
jToW�=ln�~op^�lnfgj��=Z�d,f~jm\_^yopj=^� nZ±v r f~vTf=\�lnjk� r cX �cX�Ropj=^w]cX\�^�lnjmoR^al�f~jm\�^af�^�xkc1jToW�=ln�~op^�lnjk�¥hm\�c r ¤�¶·xkc�° r \_^
ogvkvk nlndXoR^al�f~j1ln\�opj�o~\�\�l�\_^yopj=^E^�f�xkc� nv�ogj¯hm\�c r ^�xmop^�jmoW�[ln�~op^�cX\V^�xkc � cX�§¤[¶·xkcA\�cXd�fgjmw¯ogvkvk nlndXoR^al�f~j1ln\
o1wkl��~l^yop ��~hkl�w]c�^�xmop^Gv5c r b*l�^a\0^�xkcihm\�c r ^af1jmoW�[l��=oR^�c�^ax r fghk�~x¥ogj¥l�j]¢£f r b1op^�lnfgj�\�Z]\�^�cXb¸d�fgb�vTf=\�cMw
fg¢ w]ln�gl�^aog §vkxkfg^�f=\�¤
¹�º=»I¼a½i¾ �R¿ �g� d,f~j=^�c,�[^�ÀÁo � o r c¨d�fgb�vkh]^al�jm�m³mlnj]¢£f r b1oR^al�f~j¡\�Z]\�^�cXb�\0jmoW�[l��=oR^�lnfgj�³ hk�kl�Â~hml^afghm\¨d,f~b�À
vmh]^�lnjk�
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	 � ��� opjm\2d�c*vTopvklnc r jkf~hm\�v r �X\�c�j=^�f~jm\Ad�fgb�b�c�j=^2h]^�ln nln\�c r  nc1d,fgj=^ac,�[^�c*vTf~h r \�hkvkv5f r ^�c r
hmj²h]^�ln nln\aoR^ac�h r Â=hkl´jToW�=ln�ghmc�� �o�¢£fgl�\�vkx[Z[\�l�Â~hmc�b�c�j=^ic�^��[l r ^�hmc� n �cXb*cXj=^X¤���o¡jToW�=ln�~op^�lnfgj�cX\�^��[hkc
d�fgb�b�c �� o~d�^�c�w�� og � nc r w�� hkj¡fg�ks_c,^�1hmj±oph]^ r c~¤���o1jmoW�[l��=oR^al�f~j�v5c�h]^��,^ r ci�=l r ^�hkcX � ncid,f~b�b*c�\�h r  �c
«�c���³kfgh�vkx[Z]\�l�Â=hkc2d,fgb�b�c2oW�gcMdA ncX\·�~hkl�w]cX\·v5fgh r b�hm\���cX\X¤

¦Gfghm\¨d,f~b*b�cXj��,f~jm\evmo r w]f~jkjkc r hkjkciwk�,°mjkl�^�lnfgj¡¢£f r b*cX � nciw]h�d,fgj=^ac,�[^�ciÂ=hkl r c�v5f~\�c\�h r  no�jkfpÀ
^al�f~j¡w]civ r fW�]lnb*l�^��~¤��´c,^�^�c*w]�,°mjml^al�f~j¡jkfghT\0v5c r b*c�^Aw]c*d,fgjT\_^ r hkl r cw]cX\Ad,fgj=^ac,�[^�cM\G\�c� nfgj�vk nhm\�l�cXh r \
wkl�b�c�jT\�lnfgjm\�\�lnbihm ^yopjk�Xb*cXj=^X³�d�fgb�b�c¯ �o¡w]lnb*cXjm\�l�f~j�^�xk�Xb�op^�l�Â=hkcg³� no¡wkl�b�c�jT\�lnfgj²vmx=Z]\�lnÂ=hkc1f~h  no
wkl�b�c�jT\�lnfgj¥^ac�b�vTf r cX � ncg¤I¦0f~hm\0hk^�ln �l�\�f~jm\0cXjm\�hkl^ac�d�c,^�^ac�w]��°mjkl�^�lnfgj¡v5fgh r d,f~jm\�^ r hkl r cw]cXh]�¡opvkvk nl�d�oRÀ
^al�f~jm\¨Â~hml�¢ o~d,ln �l�^�cXj=^¨ �o¯jmoW�[ln�~op^�lnfgj�c�j�v r fgv5f~\aopj=^Ad,f~jm\�^aopb�b�c�j=^�w]cX\�w]cM\_^al�jmop^�lnfgjm\Av5c r ^�lnjkc�j=^�cM\�
 �� h]^�ln �l�\aoR^�cXh r ¤���o*v r c�b�ln` r copvkvk nl�d�oR^al�f~j�cM\_^0hmj¡og\a\�l�\_^yopj=^0Â=hkl�opl�w]c2 �� hk^�ln �l�\�op^�cXh r  nf r \�Â=h�� l� ¬jToW�=ln�ghmc
\�h r  �c�«�cX�§¤���o�\�cMd,fgjTw]c�opvmvk �l�d�op^�lnfgj²cM\_^*hkjN�~hkl�w]c�Â=hkl·v5c r b*c�^�± �� h]^�ln nln\aoR^ac�h r w]c�jmoW�[l��~hkc r 
^ r oW�~c r \ hmj¥\�Z]\_^a`�b�c2w�� l�j]¢£f r b1op^�lnfgj¥d,fgb�v5f~\��2w]c2vkxkfg^�f~\�j[hkb�� r l�Â~hmcX\X¤
 �¾ �M� ¼ �"! � � lnj]¢£f r b1oR^�l�Â=hkc1d,f~j~^ac,�[^�hmc� n �c~³§jmoW�[l��=oR^al�f~j�wkogjm\2hkj \�Z[\�^�`Xb�cX\2w�� l�jk¢£f r b�op^�lnfgj§³�l�j]¢£f r À
b1op^�l�Â~hmc�wkl$#Ihm\�c
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G fg�kln �cAw]c��[l�d,cX\´\�hTdyx�o~\Eb�fg�ml� nc0vkxkf~jkcX\ f rEq � t?v5c r b�l^ ^�xkcAhm\�c r ^afiogdXd,cX\a\7^afl�jk¢£f r b�op^�lnfgj*¢ r fgb
^axkc2vkx[Z]\�l�d�og §\�vTogd,c~¤k�kf r c,�kopb�vk ncg³kd�fgjm\�lnwkc r o�bihm\�c�hmb®�ghkl�w]cIH � ³y� �#J ¤]¶·xkl�\e�~hklnwkc�wkc� nl��~c r \·l�j]¢£f r À
b1op^�lnfgj�^�f*^�xkc�hm\�c r o~d�d,f r wkl�jk��^�f*^axkc2\�h rar fghkjmwkl�jk��o r ^·vkl�cMd,cM\�¤ � j¥\�hTdyx�o�\�Z[\�^�cXb�cXo~dyx�o r ^·vklncXd,c
l�\�og\a\�f]d,l�oR^acXw � l�^�x�l�jk¢£f r b�op^�lnfgj§¤[¶·xkcAhm\�c r � \´ �f]d�op^�lnfgj¯l�\�hm\�cXw�^af*w]c�^�c r b�lnjkc0^axkc¨\�h rar f~hkjmw]lnjk�*o r ^
vml�cMd,cX\·ogjmw¯^af*wkc� nl��~c r ^�xkc2d�f rar cM\�v5fgjmwkl�jk��l�jk¢£f r b�op^�lnfgj§¤]tA\�^�xkc�hm\�c r b�fR�gcM\´o~d r f~\a\E^axkc�bihm\�c�hkb¥³
^axkc¨l�j]¢£f r b1op^�lnfgj¯v r cX\�c�j=^acXw1�[Z*^�xkc��~hklnwkcGl�\�ogh]^�f~b1oR^�l�d�og � nZ*hkv5wmoR^�cMw¬³kogdXd,f r w]lnjk�2^afixkc r  �f]d�op^�lnfgj§¤
«�c�d,fgjT\�l�w]c r ^�xToR^·^�xkc¨hm\�c r �gf[cM\E¢ r fgb fgjmcAlnj]¢£f r b1oR^al�f~j¯l^ac�b�^af*ogjkfp^axkc r �[Z1vkx[Z]\�l�d�og � nZ�b*fR�[lnjk�m¤
Y]xkcLK (*)+���-,.!#"�"M)
�0!#2N�4��!�O�P� ^�xmcilnj]¢£f r b1oR^�lnfgj�\�Z]\�^�c�b r c�v r cX\�c�j=^acXw¥�[Z�^�xkc*l�jk¢£f r b�op^�lnfgj¡o~\�\�f]d,l�oR^�cMw
^af1o r ^·vml�cMd,cX\X¤

¦AoW�=ln�~op^�lnjk�±ogjNlnj]¢£f r b1oR^�lnfgj#\�Z]\�^�c�b l�\i^�xkc¥ogd,^*fg¢G�gf~l�jk�¡¢ r f~b fgjkc�w]f]d,hkb�c�j=^*^�f�opjkfg^�xkc r ¤
t � cX � �ª[jkf � l�j]¢£f r b1op^�lnfgj¡\�Z[\�^�cXb v r fR�[l�w]lnjk�1l�jk¢£f r b�op^�lnfgj�jmoW�[ln�~op^�lnfgj¥ln\G^�xmci«�c��§¤I¶·xkci«�c��±ln\
d�fgb�v5f~\�cXw*fp¢§o\�c,^ fg¢¬vmop�~cX\7^axmoR^´o r ce nlnjkªgcMw�cXogdyx1fg^�xkc r �[lnox=Z[v5c r ^�c��=^´ �lnjkª]\�¤=¶·xkcX\�ce nl�jkª]\ c�jmog�k �c
^axkcijToW�=ln�~op^�lnfgj¥�5c,^ � c�c�j±vmop�~cX\X¤ � j±d�fgj=^ r og\�^0^�f�vkx[Z]\�l�d�og �jmoW�[ln�~oR^al�f~j§³k«�c��¡jToW�=ln�~op^�lnfgj¥l�\AdXop n �cMw
�[l r ^ahmop IjmoW�[ln�~op^�lnfgj¯\�l�jmd�c¨^�xkc¨hm\�c r w]f[cX\�jkfg^·vmx=Z]\�lndXop n �Z�b�fR�gcM\ � xmc�j¥\�xkc¨�gf[cM\E¢ r fgb�f~jkc�vmop�~c0^�f
ogjkfp^axkc r ¤

« l�^�x�o�b*f]w]c r j�b�fg�kln nc�wkc��[lnd�cG^axkc�hm\�c r d�ogj�o~d�d,cM\�\ ^�f�lnj]¢£f r b1oR^al�f~j�\�Z[\�^�cXb1\�³[cX\�v5cXd,l�op n nZ1^�xkc
«�c���¤=« xmc�j�ogj¯hm\�c r ogd�d�cX\a\�cM\V^af^�xmcA«�c��§³~^�xmln\·ogdXd,cM\�\ ln\´hm\�hmop n �Z� nl�jmªgcXw1^�f^axkc�d,h rar cXj=^´ogd,^�ln�=l�^_Z
fg¢�^axkc2hm\�c r ¤k�kf r c��kopb�vk ncg³ � xkcXj�^axkc2hm\�c r l�\elnj�¢ r fgj=^efp¢ ^�xmcLQEl$#Ic� §^�f � c r ³=l�¢E\�xmc�o~d�d�cX\a\�cM\ ^af�^�xkc
� c���³I\�xkc*v r fg�mog�k �Z � opj=^a\A^af�°mjTw�o � cX�±vmog�gc�w]cX\ad r ln�kl�jm�¯^�xmc�^af � c r ¤¬Y=^yo r ^�lnjk��¢ r fgb ^axkl�\�vmop�~c
^axkcGhT\�c r d�ogj�ogdXd,cM\�\7^afifg^�xkc r vmog�gcX\ fgj�^axkcA«�c���¤�RGc r c0^�xmcGvkx[Z]\�l�d�og m nf]d�oR^al�f~j1fp¢¬^axkcGhm\�c r d�ogj¯�Tc
d�fgjm\�l�w]c r cXw¯o~\eo�\�^ao r ^al�jm��v5fglnj=^�^af��[l r ^ahmop n nZ1jmoW�[l��=oR^�cG^�xkc�«�c��§¤ � j�f r w]c r ^af�c�#IcXd�^al��~c� nZ¯\�hmvkvTf r ^
^axkc·hm\�c r l�j�\�hTdyx�\�l^ahmoR^al�f~jm\�³M^axkln\V\�^ao r ^al�jm�Gvmog�gc·\�xkf~hk �w�5c�v r f~vTf=\�cMwoph]^afgb1oR^alndXop n �Z~³Mo~d�d�f r w]l�jm�0^�f
^axkchm\�c r � \0d,f~j~^ac,�[^X¤ q x[Z[\�l�d�op �jmoW�[l��=oR^�lnfgj�c�jTop�k ncX\Ghm\·^�f¯°mjmw�^�xmln\A\_^yo r ^�lnjk�1vTf~l�j=^Aogh]^�f~b1oR^�l�d�og � nZg¤
� j�^axkln\id�og\�c�^�xmc1hm\�c r w]l�\�d�fR�gc r \¨lnj]¢£f r b1oR^�lnfgj�³¬ �lnªgc � c���vmop�~cX\X³ � xkln �c¯\�xkc1vkx[Z]\�lndXop n �Z¡jToW�=ln�~op^�cM\
ogjmw�\�xkcdXopj�hm\�cA^axkcX\�c2vmog�gcX\´^af¯\_^yo r ^eo*�[l r ^ahmop ¬jmoW�[ln�~op^�lnfgj§¤

� j�^axkln\vmopv5c r� c1v r fgv5f~\�c*^�f¡hm\�c¯d,f~j=^�c,�[^2^af�c�jmog�k �c¯o¥b�f~�kl� nc1hm\�c r ^af�cXo~\�ln �Z±jmoW�[l��=oR^�c1ogj
lnj]¢£f r b1oR^al�f~j²\�Z]\�^�cXb��[l r ^ahmop n �Z�opjTw vkx[Z]\�l�d�og � nZg¤§«�c�v r f~vTf=\�c�o±w]c,°mjml^al�f~j²fp¢Gd�fgj=^�c��=^��mog\�cXw�f~j
^axkc±jmfp^�lnfgj fg¢v r fW�[lnb�l^_ZN^�xmop^�v5c r b�l^y\�ogj hm\�c r ^afNjmoW�[ln�~oR^ac¡opj lnj]¢£f r b1oR^al�f~j \�Z]\�^�c�b¥¤TSG\�l�jk�
^axkl�\Aw]c�°mjkl�^�lnfgj � c*d�opj±�khkln nw�opvkvk nl�d�oR^al�f~jm\ � xkc r c2^�xmc�hm\�c r d�ogj¡cXo~\�ln nZ�\ � l^ydyx±�5c,^ � c�cXj�^�xkc�^ � f
jToW�=ln�~op^�lnfgj¡\adyxkc�b�cM\�¤T«�c*xmoW�gc�hm\�cXw¥^axkln\�w]c�°mjkl�^�lnfgj±^�f��mhkl� �w�^ � f�ogvkvk nlndXoR^al�f~jm\�U5opj�opvkvk nl�d�oR^al�f~j
^axmoR^2v5c r b�l^y\¨^�xkc�hm\�c r ^�f¥vkx[Z]\�lndXop n �Z¡ogjmw±�[l r ^ahmop n nZ�� r f � \�c�ogj�lnj]¢£f r b1oR^al�f~j�\�Z]\_^ac�b d�fgb�vTf=\�cMw
fg¢�vkxmfp^�f=\�Vko*jmoW�[ln�~op^�lnfgj�o~\�\�l�\_^yopj=^0\�hkvmvTf r ^al�jk�1ogj�hm\�c r � r f � \�l�jm�i^axkc2«�cX�§¤

¶·xkc�hm\�c�fp¢Gd�fgj=^�c��[^ic�jmog�k ncX\hT\^af±v r fgv5f~\�c1jmoW�[l��=oR^al�f~j�\adyxkcXb*cM\2^axmoR^ r cMÂ~hml r c1¢£c � x[hkb1ogj
d�fgb�vkh]^ac r lnj~^ac r ogd,^�lnfgjm\X¤ u cMw]hmd�l�jk��c��[vm �l�d,l�^*lnj=^�c r o~d�^�lnfgjT\il�\*cX\�vTcMd,l�op n �Z lnb�vTf r ^yopj=^ � l�^�x b�fg�kln �c
wkc��[lnd�cX\��TcMd�ophT\�c�^axkc�Z o r c�hm\�cXw l�j \�l^ahmoR^al�f~jm\ � xmc r c�^�xkc�hm\�c r og  r cXo~w]ZNxTog\�ogj ogd,^�ln�=l�^_Zg³´ �lnªgc
\�xkf~vkvklnjk�¡f r �=l�\�l^al�jk��o¡d,l�^_Zg¤ ¶·xkc r c,¢£f r c~³§^axkc�\�c r �[lnd�cX\2f"#5c r cMw��=Z�^�xmc�b�fg�kln nc�w]cX�=l�d,cM\b�hm\_^*�Tc
hmjkfg�]^ r hT\�ln�gc~¤

� j2^axkc�jkc,�[^ \�cXd,^�lnfgj � c v r cX\�c�j=^§^axkc jmfp^�lnfgjifp¢md,f~j=^�c,�[^�ogjmw2xkf � l�^7dXopj2�5c hm\�cXw2¢£f r jmoW�[l��=oR^�lnfgj�¤
«�c2¢£f r b1op nlXW�c�^�xmcjkfp^al�f~j�fp¢Ed,f~j=^�c,�[^Glnj¡\�cXd�^al�f~j 5 ¤5Y]cXd�^al�f~j�|¯v r cX\�c�j=^a\e^ � f¯ogvkvk nlndXoR^�lnfgjT\efp¢7^�xmln\
wkc,°mjkl�^�lnfgj�¤�Y�c,¢£f r c�d,fgjTd, nhmw]lnjk� � c2v r cX\�c�j=^e\�f~b�c r c� �oR^acXw � f r ª]\�lnj¥\�cXd,^�lnfgj�{]¤

Z:Z ÖD[#\�]+^3_
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� j^�xkl�\ vmopv5c r�� c ¢£f[d�hm\�fgj2^axkc´hT\�c´fp¢md,f~j=^�c,�[^�^�fA\�hkvkv5f r ^ ogjhm\�c r � xkf0l�\ �=l r ^�hmog � nZ¨ogjmw2vkx[Z]\�lndXop n �Z
jToW�=ln�~op^�lnjk�¥opj lnj]¢£f r b1oR^�lnfgj�\�Z[\�^�cXb¥¤ � j�^�xkl�\i\�cXd,^�lnfgj � c1v r cM\�cXj=^ � xToR^il�\d,f~j=^�c,�[^iogjmw�c,�]vk �oplnj
xmf � l�^Gd�opj��5c2hm\�cMw¯^af1jmoW�[l��=oR^ac¨ogj�lnj]¢£f r b1oR^al�f~j�\�Z]\_^ac�b¥¤

���� � ¾�� � º�� �1� � ¿ ��� º�� ¾ ��� ¾��µ¾���� � ¾�� � 	 � � »
¶�f�hkjmwkc r \_^yopjmw�^�xmc¯b1oplnj v r f~vTc r ^al�cM\2fp¢ed,f~j=^�c,�[^ � c�° r \_^id�fgjm\�l�w]c r o�wklnd,^�lnfgjkjmo r Z � \w]c�°mjkl�^�lnfgj§¤
tedXd,f r w]lnjk��^�f*^�xmc�! �#"P���% %�-,P� �-�#�0!#��) ³Id,fgj=^ac,�[^eln\ U

$&% � (>� K !#��� �'�'"1���������(<�����)( ����� ���P� �#� � K ��* ��� � (>!#�B��� �I�.%#�-!#����"M) K ���.,.�.% � !��%+"P�"�" �,( !
(��#��% �� K !#� ��!3���'!#�0% ,P"X!#��� ".) ��� �D�I�.!#�����*�,-/. % ��(��1,�����,P�<� ���O!��,.�P�D����" ��2+!�������'���#�I�P� (*���*�
�<��% ��� ,.�#�>���-%��P��!� �-��0-:��<�T�1" ,.����������/( ��� (>�#�<�:��(��L���<������<��%�����2(����%+�1�#� ,�����,��<�1����!#��,.�P�
!#��%I���I�����".�<"�"4)I�<��% ���.���O!��%�! ��" �

«�c�d�ogj�c,�[^ r ogd,^i\�f~b*c�¢£hmjmwkopb�cXj~^yop Ev r f~vTc r ^al�cM\¨¢ r f~b�^�xmln\�w]c,°mjml^al�f~j§¤�� l r \�^� nZg³�d�fgj=^�c��[^ln\o
� �P" !� ��2#� jkfg^�lnfgj§³[d,f~j~^ac,�[^·ln\�w]c,°TjkcXw�ogd�d�f r w]lnjk�2^�f�o r c,¢£c r cXjmd,cAc�j=^�l�^_Zg³[ nl�ª~c¨o � f r w¯l�j�o2^�c��[^�f r ogj
xmln\�^�f r l�d�og §c��~c�j=^X¤¬Y[cXd�fgjmwk �Z~³Td,f~j=^�c,�[^¨ln\¨o ���P� fp¢EcX �cXb�c�j=^a\X¤TtedXd,f r w]lnjk�1^af¯^�xmc�w]l�d�^al�f~jkjmo r Zg³m^�xkcM\�c
cX �cXb�c�j=^a\Vo r cew]c�^�c r b�l�jmcXw*�[Zio¨v r fW�]lnb�l^_Z r c� �oR^al�f~j§¤R¶·xmoR^El�\X³pd,fgj=^ac,�[^ d,f~j~^yoplnjm\�^�xkcecX �cXb�c�j=^a\7^axmoR^
o r c�d, nf~\�c¨^�f�^axkc r c�¢£c r c�jmd�c¨cXj=^�l�^_Zg¤

� j*fgh r fgvml�jklnfgj�³X^axkc�jkfp^al�f~j � xkl�dyxi�5cX\�^Ew]cX\ad r l��5cX\ � xmop^ l�\7d,fgj=^ac,�[^ l�\�^�xkc�jkfg^�lnfgjifg¢mv r fW�]l�b�l�^_Z�U
^axkc�d,fgj=^ac,�[^´fg¢�o2^ac,�[^�vTog\a\�og�gc0l�\´d�fgb�v5f~\�cXw1�[Z�^�xmc¨d� �f=\�cG\�c�j=^ac�jmd�cX\3V~^axkc�d,fgj=^ac,�[^´fg¢�oi«�c���vmop�~c
l�\Vd,f~b�vTf=\�cMwi�[Z^axkcevmog�gcX\ ^axmoR^ o r c r c� �oR^�cMw�^�f¨^�xkl�\Vvmog�gc�VW^�xkc0d�fgj=^�c��=^Efg¢5o�v5c r \�f~j�l�\ r c�v r cX\�c�j=^�cMw
�[Z1^axkcd, nf~\�c��khkln nwkl�jk�=\

. . .«�cdyxkf[f~\�c¨^�f1w]c,°Tjkcd,f~j~^ac,�[^el�j�^axkln\ � oWZ
U

	������������� � % �43��0�.% ���>���-% � ! � K ! ,.� , �� K �+���.%1�'" �P"X�P�I�P� �-�65 "M�7*�� !L����������@!� ���8"P�����!� �-��
�.)+�����P� %�9 ���.�-%�� � (*� � � K ! ,.�L� (>�',.�#����� � �T�1" !����4"P�����P�0,.�1����� ��� )�� �L��(�� �����T�1" ��" ��������� � ��(�!#�
!#���',P"X�+��� �O��� (*� �L���4"P�����P�0,.� ����� ��� ) %

� j¥^axkl�\Go r ^�l�d, nc � c2¢£f]d,hm\ef~j¡opj�hm\�c rG� xkf¯ogdXd,cX\a\�cX\·^af¯opj�lnj]¢£f r b1oR^�lnfgj�\�Z]\_^ac�b¥³T\�f1fgh rGr c�¢£c r c�jmd�c
cXj=^�l�^_Z � l� n §�5c�^�xkc2hT\�c r ¤

��: � ¾�� � º�� �1� � ¿<;=� 	 º�� �8� ¾�� �
� j¯^�xkc¨v r cXd,cMw]lnjk��\�cXd,^�lnfgj§³ � cAxmoW�gc¨\�cXc�j1^axmoR^�^�xmcGhm\�c r � \�d,f~j=^�c,�[^�ln\·oi\�c,^·opjmw1^�xmop^´^axkcAcX �cXb�c�j=^a\
d�fgj=^aogl�jmcXw�l�j�^axkln\A\�c�^Ao r c2d, nf~\�c�^�f�^axkchm\�c r ¤ � jm\�lnwkciopj¥lnj]¢£f r b1oR^�lnfgj�\�Z]\_^ac�b¥³]^�xmchm\�c r � \ed�fgj=^�c��=^
l�\A^�xkc¯\�c,^�fp¢·w]f]d,hkb�cXj~^y\¨^�xmop^o r c*d� �f=\�c�^�f�xklnb�¤�«�c1w]c�^�c r b�l�jmc*l�¢�o�w]f]d,hmb*cXj=^�l�\2d, nf~\�c�^�f�^�xkc
hT\�c r � \0 nf]d�oR^al�f~j¡ogdXd,f r w]lnjk��^�f�o¯v r cXd�ln\�ciw]lnb�c�jm\�lnfgj§³5 �lnªgci^�xkc�vkx[Z]\�l�d�og �w]lnb�c�jm\�l�f~j§³T^�xkc�^�cXb*v5f r op 
wkl�b�c�jT\�lnfgj�f r ^axkc�^�xkcXb1oR^�l�d2w]lnb�c�jm\�l�f~j§¤

� j�\�cMd�^�lnfgj1|T³ � cGv r cM\�cXj~^�opj�ogvkvk nlndXoR^�lnfgj � xkc r ce^�xmcAhm\�c r ogdXd,cX\a\�cX\V^af�ogj¯l�jk¢£f r b�op^�lnfgj¯\�Z]\_^ac�b
d�fgb�v5f~\�cXw¥fp¢�w]l��~l^yop �vkxkfp^af~\X¤ � jT\�l�w]c^axkl�\Alnj]¢£f r b1oR^al�f~j¡\�Z]\�^�cXb�³T^�xmc�hm\�c r � \Gd,f~j=^�c,�[^¨ln\G^�xkc�\�c,^Afg¢
vmxkfp^af~\e^axmoR^�o r cid, nf~\�c2^af�xklnb¥¤ � ¢EcMogdyx�vkxmfp^�f�ln\G^aog�g�~cXw � l^ax¡^axkci�~c�fg� r ogvkxkl�d�og ¬ �f]d�op^�lnfgj � xmc r c

>@?TZA>CB
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l�^ � o~\V^aogªgcXj§³g^axkc�j � c¨d�ogj�w]c,^ac r b�l�jkcG^�xkc¨hm\�c r � \�d,f~j=^�c,�[^·ogd�d�f r w]lnjk��^�f�^�xkc¨vkx[Z]\�l�d�og Tw]lnb�c�jm\�lnfgj U
^axkc*hm\�c r � \¨d,fgj=^ac,�[^¨l�\A^�xkc1\�c,^�fp¢ vmxkfp^af~\G^�xmop^ � xkc r c�^aogªgcXj¡jkcXo r xkc r ¤5¶�f¥w]c,^ac r b*lnjkc*l¢·o¯vkxmfp^�f
l�\0d� �f=\�c¨^�f�^axkchm\�c re� c\�c,^Go�b1oR�]lnbihkb¸w]ln\�^aogjmd,c~¤k« xkcXj¥^�xkcw]l�\�^aopjTd,c�^�xToR^A\�c�vmo r op^�cM\ ^axkchm\�c r
¢ r fgb¸^axkc�vmxkfp^af�l�\G�5c� nf � ^�xkl�\¨b1oR�]l�b�hkb�w]l�\_^yopjmd�cg³ � c*d,fgjT\�l�w]c r ^�xmln\Avkxkfg^�f¯^af��5c�d, nf~\�c2^�f�^�xkc
hT\�c r ¤

¦Gf � ³ � cdXopj�op �\�f�wkc,^�c r b�lnjkc2^axkc2hm\�c r � \0d�fgj=^�c��[^eo~d�d�f r w]l�jm��^af¯opjkfg^�xkc r w]lnb*cXjm\�l�f~j§³m nl�ª~c�^�xkc
^ac�b�v5f r op ¬w]lnb*cXjm\�l�f~j§¤ � j�^�xkl�\ed�o~\�cA^�xkc2vmxkfp^af~\·o r c¨^aop�~�gcMw � l�^�x�^�xkcwkop^�c¨^�xmc�Z � c r cG^yopª~c�j§¤k¶·xkc
hT\�c r � \�d,fgj=^ac,�[^1ln\�^axkc�\�c�^¯fp¢¨vkxkfp^af~\*^axmoR^ � c r c�^yopª~c�j r cMd,c�j=^a �Z~¤V«�c�d�ogj#cX�gcXj w]c�^�c r b�lnjkc¥^�xkc
d�fgj=^�c��[^´fp¢¬^axkc¨hm\�c r o~d�d,f r wkl�jk�^�fib�hk �^�lnvk �c�w]lnb�c�jm\�l�f~jm\X¤=�mf r c,�kopb�vk nc0^axkcGhm\�c r � \´d�fgj=^�c��=^·d�ogj¯�Tc
^axkc\�c,^efp¢7vkxkfg^�f~\�^axmoR^ � c r cA^aopª~c�j r cMd,cXj~^a �Z�opjmw�^�xmop^Go r c�vkx[Z[\�l�d�op n nZ¯d, nf~\�cg¤

���� � ¾�� � º�� �1� � ¿����������5�]�8� ¾��

«�c�\�^�ln n  d�fgjm\�lnwkc r f~h r vmxkfp^af~\Gogvkvk nlndXoR^al�f~j§¤ � j�^axkl�\Aogvkvk nlndXoR^�lnfgj¥^axkcihT\�c r ogdXd,cM\�\�cX\0^�f1^axkcivkxmfp^�f
\�c,^1hm\�lnjk��o�b�fg�ml� nc�w]c��[l�d,cg¤V¶�f�cXog\�c�^�xkl�\1ogdXd,cX\a\X³�^axkc¥hm\�c r l�\1d,fgjT\_^yopj=^� nZ v r cX\�c�j=^�cMw � l�^�x xkc r
d�fgj=^�c��[^X³]^axmoR^¨ln\X³]^�xmcivkxkfg^�f=\·^�xmop^Ao r cd, nf~\�c�^�f�xkc r ¤TtedXd,f r w]lnjk��^�f�^axkcivmx=Z]\�lndXop �wkl�b�c�jT\�lnfgj§³m^�xkc
hT\�c r � \·d,fgj=^ac,�[^0ln\�^axkc\�c,^0fp¢ vkxkfg^�f~\�^axmoR^ � c r cA^aopª~c�j¥d, nf~\�c¨^�f1xkc r ¤

� ¢ � c2b�fgjkl�^�f r ^�xmchm\�c r � \evmx=Z]\�lndXop § nf]d�op^�lnfgj§³m^�xkcXj � cidXopj�ophk^�fgb1op^�l�d�op n nZ�hkvIwkoR^ac2^�xmcihm\�c r � \
d�fgj=^�c��[^X¤�¶·xkc r c�¢£f r cg³�o~\\�xkc � og �ª]\�^axkc¯hm\�c r ln\�oph]^afgb1oR^alndXop n �Z�v r cM\�cXj=^�cXw � l�^�x vkx[Z]\�lndXop n �Z�d, nf~\�c
vmxkfp^af~\X¤�« xkcXjN^axkc�hm\�c r � \* �f]dXoR^�lnfgj#dyxmopjk�~cX\X³�^axkc¥d,fgj=^ac,�[^*l�\*hkvIwkoR^acXw opjmw²^�xkc�b�fg�kln �c¥w]cX�=l�d,c
v r cM\�cXj~^y\·^�xmcjkc � vkxmfp^�f=\�¤T¶·xkchm\�c r jToW�=ln�~op^�cM\�^�xkclnj]¢£f r b1oR^al�f~j�\�Z]\�^�c�b¸�[Z�vkx[Z]\�lndXop n �Z�b*fR�[lnjk�m¤
¶·xmln\·jmoW�[ln�~op^�lnfgj�\adyxkcXb*c�l�\0d�og � ncXw�vkx[Z]\�l�d�og IjmoW�[l��=oR^�lnfgj�¤

« l�^�x�vkx[Z[\�l�d�op ~jmoW�[l��=oR^al�f~jA^axkc hT\�c r ogdXd,cM\�\�cX\§ogh]^�f~b1oR^�l�d�og � nZA^�f0lnj]¢£f r b1oR^al�f~j�^�xmop^�l�\�vkx[Z]\�lndXop n �Z
d� �f=\�c�^af¨xmc r ¤ q x[Z]\�l�d�og ]jmoW�[l��=oR^�lnfgj�ln\7hT\�c�¢£hk ]^�f�^axkcehm\�c r l�¢T^axkcelnj]¢£f r b1oR^�lnfgj�^�xToR^El�\EoW�Ropln nog�k �c´¢ r fgb
xmc r vkx[Z[\�l�d�op T �f]dXoR^�lnfgj1xTog\�\�f~b*c¨\�cXb1opj=^�l�de nl�jkª � l�^�x¯^�xkl�\� �f]d�op^�lnfgj§³~^�xToR^´l�\X³~l�¢§^�xmcAlnj]¢£f r b1oR^al�f~j1ln\
vmx=Z]\�lndXop n �Z r c� nc��Ropj=^DH } J ¤ � j1^�xkl�\ � oWZ~³p^axkcAhT\�c r o~d�d,cM\�\�cX\E^�f r cX �cX�Wogj=^´lnj]¢£f r b1oR^�lnfgj � l�^�xmfgh]^·xmoW�[l�jm�
^af�b�ogªgc�c,�]vk nl�d,l�^G\�cMo r dyxkcX\´l�j�^axkc2l�jk¢£f r b�op^�lnfgj¥\�Z]\�^�cXb�¤

« xkln nc±\�xmc¡ln\¯vkx[Z[\�l�d�op n nZ²jmoW�[l��=oR^al�jk�T³7^�xkc±vkxkfp^af~\1v r cM\�cXj~^¯lnj ^�xkc±hm\�c r � \¯d�fgj=^�c��=^�dXopj op �\�f
�5c¯hm\�cXw�o~\2c�j=^ r Z±v5fglnj=^a\�^af±\�^ao r ^io¥�[l r ^�hTop EjmoW�[ln�~op^�lnfgj§¤ Y�Z�\�c� ncXd,^�lnjk�¡o¥vkxkfg^�f�v r cX\�c�j=^lnj�xkc r
d�fgj=^�c��[^2^�xkc¯hT\�c r �[l r ^�hmog � nZ±b�fR�~cX\¨^�f¥^axkl�\vkxkfg^�f�� \2 nf]d�op^�lnfgj§¤�tedXd,f r w]lnjk�¥^af¥^�xkl�\jkc �  �f]d�op^�lnfgj§³
� c�dXopj�w]c,^ac r b*lnjkc�^�xkc�jkc � hm\�c r � \¨d,f~j=^�c,�[^M¤IY=^yo r ^�lnjk��¢ r f~b�xkc r jkc � �=l r ^�hmog   nf]d�op^�lnfgj§³T^�xkc�hm\�c r
dXopj�\�cX �cMd�^2o�vmxkfp^af�¢ r fgb�xkc r jkc � d,fgj=^ac,�[^�ogjmw�b*fR�~c^af¥ogjkfp^axkc r �[l r ^�hTop 7 �f]dXoR^�lnfgj�¤0SA\�lnjk��^�xmln\
b�cMdyxmopjkl�\�b�³[^axkchm\�c r dXopj¥�[l r ^�hTop n �Z1^ r oW�~c r \�cA^�xmc2l�j]¢£f r b1op^�lnfgj�\�Z]\�^�cXb®�[Zs_hkb�vklnjk�1¢ r fgb®f~jkc�^�f
vmxkfp^af�^af1opjkfg^�xkc r ¤]«�c2v r cX\�c�j=^el�j�\�cXd�^al�f~j�|*^axkc2v r ogd�^alndXop Ihm\�cX\efg¢ \�hmdyx��=l r ^�hmog ¬jmoW�[l��=oR^�lnfgj�¤

¶·xkc*°m�~h r c��*v r cX\�c�j=^a\�o��=l r ^�hmog  jToW�=ln�~op^�lnfgj¡c��kopb�vk ncg¤I«�c�xmoW�~c�o�\�c�^2fp¢A�W{¯w]ln�gl�^aog Vvkxkfg^�f~\
wkln\�^ r l��mh]^�cMw�lnj�^�xkc�vkx[Z]\�lndXop E\�vmogd�cg¤§¶·xkc1hm\�c r l�\�vkx[Z]\�l�d�og � nZ�jmoW�[ln�~oR^al�jm��^axkln\i\�c�^fp¢´vmxkfp^af~\2opjTw
xmc r d,fgj=^ac,�[^Al�\A^�xkc�^�xkc�\�c,^�fp¢ vkxmfp^�f=\G nf]d�op^�cXw�oR^¨ �cM\�\G^�xmogj�{ � b�c,^ac r \Afg¢Exkc r d�h r�r c�j=^¨ �f]d�op^�lnfgj§¤
�Aj¥^axkc°T�gh r c2^�xmcihm\�c r � \Gvkx[Z]\�l�d�og �d,f~j=^�c,�[^Ad�fgj=^aogl�jT\·^�xkc*vkxkfg^�f=\A{]³
	[³5}k³�� � opjTw � 5 ¤m� r fgb¸^�xmln\
 nf]d�op^�lnfgj�\�xkc�d�opj�b*fR�~c0^afifgjmcAfg¢§^�xkc¨vkxkfg^�f=\ v r cX\�c�j=^�l�j�xkc r d,f~j=^�c,�[^M¤ � j�^�xkl�\�c,�kopb�vk ncg³~^�xkc�hm\�c r
dyxmf=f=\�cM\7^�f��[l r ^�hmog � nZ*b*fR�~ce^�fi^�xkcAvkxkfg^�f~\�	[¤[t�^ ^axkln\´jkc �  �f]d�op^�lnfgj1xkc r d�fgj=^�c��=^·d,f~j~^yoplnjm\ 5 ³~�m³T� �
ogjmw��g�g¤k¶·xmc�j�\�xmc¨b�fR�~cX\´^�f�^axkc2vkxkfg^�f¥�g��opjmw¥\�f�fgj§¤

Z:Z ÖD[#\�]+^3_
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�´f~j=^�c,�[^ l�\EhT\�cMw�l�j�^axkcAd�fgj=^�c��=^�ÀÁo � o r c·d,fgb�vkhk^�lnjk�2°mcX nw�^afiw]cX �ln�gc r l�b�vk nl�d,l�^�\�c r �=l�d,cM\7^�f^�xkcAhm\�c r \
fg¢]b*f~�kln �c wkc��[lnd�cX\X¤X¶·xkc hm\�c r � \�d�fgj=^�c��[^§ln\�hm\�hmop n �Z¨w]c,°TjkcXwo~\§opj[Z¨l�jk¢£f r b�op^�lnfgj�l�^�c�b ^axmoR^7w]cX\ad r l��5cX\
^axkc�d,h rar cXj=^¨\�l^ahmoR^al�f~j±fp¢ ^�xkc�hm\�c r H |T³�� J ¤I¶·xkln\¨lnj]¢£f r b1oR^al�f~j±d�ogj±lnjmd, nhmw]c�UI^�xkc�^�cXb*v5c r oR^ah r cg³5^�xkc
\�^ r cX\a\¯ nc��~c� �fp¢2^axkc�hm\�c r ³´^�xmc�jkc�^ � f r ªµd,f~jkjkcMd�^�ln�[l^_Z fg¢xkc r b�fg�kln nc�w]cX�[lnd�cg³´^�xkc�\�h r�r fghkjTw]l�jm�
f~�]s_cXd,^a\X³g^axkc�hm\�c r � \´ �f]dXoR^�lnfgj�³g^axkc�hm\�c r � \�\�v5c�cMw

. . .
SA\�hTop n �Z~³~^axkc¨hm\�c r � \�d,fgj=^ac,�[^�l�\�hm\�cXw�^af*o~wkopv]^

^axkc±\�c r �[lnd�c¥wkc� nl��~c r cXw �[Z²^�xmc±opvkvm �l�d�op^�lnfgj§¤E�mf r c��]ogb�vk �c¥^axkc�¢£f~j~^�\�lXW�c�fg¢A^axkc±\ad r c�c�jµd�ogj �Tc
lnjmd r cMog\�cXw � xkcXj¯^�xmc¨ogvkvk nlndXoR^�lnfgj�w]c,^acXd�^y\´^�xmop^´^axkcAhT\�c r l�\ r hkjmjkl�jm�m¤[¶·xkcAhT\�c r � \´d�fgj=^�c��[^�d�ogj�op �\�f
�5c2hm\�cXw�^�f1o~d�d,cM\�\�^af1jkcXo r �[Z r cX\�fgh r d,cM\� �lnªgc2o*v r l�j=^�c r H�� �#J f r l�j]¢£f r b1op^�lnfgj�l^ac�b1\e nl�ª~c2c� ncXd�^ r f~jkl�d
jmfp^�cM\ H�� 5#J ¤

¶·xkc2jmfp^�lnfgj�fp¢7d,f~j~^ac,�[^0d, ncXo r Z¯c��]ln\�^a\·lnj¥l�j]¢£f r b1op^�lnfgj�\�Z]\_^ac�b1\X¤��´fgjm\�lnwkc r opj�hm\�c r jmoW�[ln�~op^�lnjk�
f~j�^�xkcG«�cX�§¤=¶·xmln\ hm\�c r xmo~\ o�^ac�b�v5f r op md�fgj=^�c��=^ � xklndyx1l�\ r c�v r cM\�cXj~^acXw*�[Zi^axkcGv r cX�=lnfghT\� nZi�[l�\�l�^�cMw
vTop�gcM\�¤WY[xkc�op �\�f0xTog\ o·^�f~vTf~ �f~�gl�d�op =d,f~j~^ac,�[^ � xkl�dyxil�\ r cXv r cM\�cXj=^�cXw¨�[Z¨^�xkc�vmog�gcX\§^�xmop^ o r c o~d�d�cX\a\�ln�k nc
¢ r fgb�^�xkcAd,h rar cXj=^Evmop�~cg¤ SA\�lnjk��^�xmc��¨f[fg�~ �ce\�cXo r dyx*c�jk�~l�jkc1H 5J ³ � cGdXopj1op �\�fwkc,^�c r b�lnjkc0o�^axkc�b1oR^alnd
d�fgj=^�c��[^�^axmoR^0l�\ed,f~b�vTf=\�cMw��[Z1^axkc2vmop�~cX\�^axmoR^Go r c r cX nop^�cMw¯^af�^axkcd,h r�r c�j=^evmop�~cg¤

�Ah r fg�]s_cMd�^�ln�gc�l�\�^�f¥cXjmop�k nc¯opj�hm\�c r ^af�vkx[Z]\�l�d�og � nZ±opjTw±�[l r ^ahmop n �Z�jmoW�[l��=oR^ac*ogj�lnj]¢£f r b1oR^al�f~j
\�Z]\_^ac�b¥³Rhm\�l�jm��d�fgj=^�c��[^X¤p«�c0op �\�f � opj=^7^�f2c�jTop�k nc�^�xkcehm\�c r ^af\ � l�^adyx*�5c,^ � c�c�j*^axkc·^ � f�jmoW�[ln�~op^�lnfgj
\adyxkcXb*cM\�¤ � c�°mjkl�^�lnfgjm\ ¢ r f~b�^axkcAd�fgj=^�c��[^´o � o r c�°mcX nw¯vTc r b�l�^ hm\ ^�fiw]c�°mjkc¨d,fgj=^ac,�[^ lnj�^�xkcAvkx[Z[\�l�d�op 
\�vmo~d,cg³¬�mh]^^�xmc�Z�o r c*jmfp^2¢£f]d,hm\�cXw�f~j w]c,°mjml�jk�¡d�fgj=^�c��[^l�jm\�l�w]c¯opj�lnj]¢£f r b1oR^�lnfgj \�Z]\_^ac�b¥¤ � j�^�xmln\
\�cXd,^�lnfgj � c¡xmoW�~c¡c,�[^ac�jmw]cMw ^axkc�d�fgb�b�fgj jkfg^�lnfgj fg¢id,f~j~^ac,�[^X³ � xkl�dyx l�\��mo~\�cMw fgj ^�xkc�jkfp^al�f~j
fg¢v r fW�[lnb�l^_Z~³E^af#w]c�°mjkc�d,fgj=^ac,�[^�lnjm\�l�w]c�opj lnj]¢£f r b1oR^al�f~j \�Z]\�^�cXb�³�c�jTop�k nl�jm�#o b�fg�ml� nc�hT\�c r ^�f
�[l r ^ahmop n nZ*ogjmw1vkx[Z]\�l�d�og � nZ*jmoW�[l��=oR^�cAopj1lnj]¢£f r b1oR^�lnfgj�\�Z]\�^�c�b¥¤=ted�d,f r wkl�jk�^�f^axkl�\´w]c�°mjkl�^�lnfgj§³[lnjm\�lnw]c
ogj¯lnj]¢£f r b1oR^�lnfgj�\�Z]\�^�cXb�³=^axkcAhT\�c r � \´d�fgj=^�c��[^�l�\´^�xkc�\�c�^�fg¢�w]f]d,hmb*cXj=^a\´^�xmop^·o r c¨d, nf~\�c0^afi^axkc�hm\�c r ¤
� j�^axkc�jkc,�[^G\�cXd�^al�f~j§³ � c2v r cM\�cXj=^eo�¢£f r b1op nlXWXoR^al�f~j�fg¢�^�xmln\0wkc,°mjkl�^�lnfgj�¤
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«�c¯xmoW�~c�l�j=^ r f]w]hmd�cXw�fgh r w]c,°mjml^al�f~j fp¢ed,fgj=^ac,�[^l�j�^axkc¯v r cXd�cXw]lnjk�¡\�cXd,^�lnfgj§¤
�´f~j=^�c,�[^l�\iw]c�°mjkcMw
lnjm\�lnwkc�o*\�vmogd�cG^axmoR^el�\e\_^ r hmd,^�h r cXw�ogdXd,f r w]lnjk�^af�fgjkc¨f r \�c��gc r og 5wkl�b�c�jT\�lnfgjm\X¤k¶·xkc�d,cXj~^ r og Ijkfp^al�f~j
^af¡w]c,°Tjkc�d,f~j=^�c,�[^l�\2^axkc1jkfp^al�f~j fp¢·v r fW�[lnb�l^_Z~¤ � j�^�xkl�\i\�cXd,^�lnfgj � c¯�gln�gc1o�¢£f r b1op  wkc,°mjkl�^�lnfgj fg¢
d�fgj=^�c��[^X¤k¶·xkc2jkc��[^e\�cXd,^�lnfgj�v r cX\�c�j=^a\eogvkvk nlndXoR^�lnfgjT\·fp¢�^axkl�\0w]c,°Tjkl^al�f~j§¤

�´f~j~^ac,�[^�l�\*o�jkfp^al�f~j � xkl�dyx²ln\�v r cX\�c�j=^ilnjN\�c��gc r og  w]f~b�ogl�jT\�³7\�f±xkc r c � c�\�^ao r ^i�[Z��gln�=lnjk�±o
�~c�jkc r og ¬w]c,°mjml^al�f~j�fg¢7d�fgj=^�c��[^X¤kte¢Ë^ac ra� o r w§³[^�xkl�\0w]c�°mjkl�^�lnfgj�l�\eopvkvk nlncXw�^�f¯ogj�lnj]¢£f r b1oR^al�f~j�\�Z]\_^ac�b
ogjmw�hm\�cMw�^�f1w]c,°Tjkc2bihk �^�l�w]lnb�c�jm\�l�f~jmop §d�fgj=^�c��[^a\X¤

� ��� � � ��� ¾ ¿
� �p�8� ¾��
«�c � ogj~^A^�f¥w]c,°Tjkci^axkc1d,f~j~^ac,�[^Afg¢´opj�c�j=^�l�^_Zg¤¬¶·xkl�\¨c�j=^�l�^_Z¡d�ogj¡�5c�o¯^�c��=^�vmo~\�\aop�~cg³Io¯v5c r \�f~j§³5o
«�c��¥vmog�gc~³kopj¥xkl�\_^af r lndXop ¬c��~c�j=^

. . .
¶·xkc2c�j=^�l�^_Z � \Gd,fgj=^ac,�[^0ln\ewkc,°mjkcMw¥l�jT\�l�w]co�\�vTogd,c~¤m¶·xkl�\0\�vmogd�c

d�fgj=^aogl�jT\´cX �cXb�c�j=^a\0ogjmw�^�xkc2cXj~^al^_Z � \ed,f~j~^ac,�[^eln\ r c�v r cM\�cXj~^acXw��[Z1^�xkcd� �f=\�c�cX �cXb*cXj=^a\X¤k¶·xkc�jmoR^ah r c
fg¢T^axkcec� nc�b�cXj~^y\Ew]cXvTcXjmwk\Ef~ji^axkcGd�fgjm\�lnwkc r cXw*\�vmo~d,c~¤ � j�o¨^ac,�[^V^�xmc0c� nc�b�c�j=^y\Ed�ogj��5ce^�c��[^Evmog\a\�og�gcM\
f r \�c�j=^�cXjmd,cM\�VTvTcXfgvk ncg³T�khkln nw]lnjk�=\�³Tfg�]s_cMd�^a\Gl�j¡^�xkcvmx=Z]\�lndXop  \�vmo~d,c�Vmw]f]d,hkb�cXj~^y\0lnj±opj�lnj]¢£f r b1oR^al�f~j
\�Z]\_^ac�b

. . .qEr fW�]l�b�l�^_Z�l�\io�¢£h>W�WXZ�jmfp^�lnfgj�³�\�f � c�dyxkf~\�c�^�f±\aoWZ�^�xmop^�opj²cX �cXb�c�j=^il�\id, nf~\�c1^af�^�xkc�c�j=^�l�^_Z
� xmc�j*^�xkc0wkln\�^aogjmd,c0\�c�vmo r op^�lnjk�A^�xkcXb l�\V�5c� nf � o�b1oR�]lnbihkb�w]ln\�^aogjmd,c~¤R0f � ^�xkc0wkln\�^aogjmd,ce�5c,^ � c�cXj
^ � f c� nc�b�cXj~^y\1l�\�d�og nd�hk �oR^�cMw ln\¯wkc�v5c�jmw]cXj=^�fgj ^axkc¡jmop^�h r c�fp¢�^�xmc±\�vTogd,c¡d�fgj=^aogl�jml�jk��^axkc�b¥¤ � j
^axkc¨^�cXb*v5f r op ¬w]lnb�c�jm\�lnfgj§³=^�xmc�wkln\�^aogjmd,c¨�Tc�^ � cXc�j�^ � f*c� nc�b�c�j=^y\·ln\·d�og nd�hk �oR^�cMw¯�[Z¯d�og nd�hk �oR^�lnjk��^�xkc
wkl$#Ic r c�jmd�c��5c,^ � c�cXjN^axkc�^ � f�d,f r�r cX\�vTf~jmw]lnjk��wmoR^�cM\�¤ � jµopj QEhmd, nl�w]cXogj \�vmogd�cg³7 nl�ª~c�^axkc¥vkx[Z[\�l�d�op 
\�vmo~d,cg³[^axkcw]l�\_^yopjmd�c�ln\edXop �d,hk �oR^acXw � l^ax�^axkcd,f~b�b*f~j Q hmd, nlnwkcXopj�w]l�\�^aopjTd,c¨¢£f r bihk �ok¤

� �: ; º� � � �8� ¾��
��c,^

A
�Tc*o�\�vmogd�cd,f~j~^yoplnjklnjk�¯c� nc�b�cXj~^y\

ei

fg¢V^�xkc*\�ogb�cª[l�jmw§³ � xkc r cil^¨ln\GvTf=\�\�l��m �c2^af�dXop �d,hk �oR^ac
^axkc�w]ln\�^aogjmd,c¨�5c,^ � c�c�j�^ � f�c� nc�b�c�j=^y\�¤ � j¯^axkl�\e\�vmo~d,c � c � ogj=^ ^�f�w]c�°mjkcA^�xkc2d,f~j=^�c,�[^

C(E)
fp¢�^�xkc

cXj=^�l�^_Z
E
¤¬�kf r c,�kogb*vm �c~³5l�¢

A
ln\G^�xmc*«�c���³T^axkc�j�^�xmc

ei

o r ci«�c���vmop�~cX\X¤
E
d�ogj¡�Tc1o�vmo r ^�l�d,hk �o r

«�c���vmop�~cg³go2v5c r \�fgj¯\�h r °Tjk��^�xkcA«�cX�§³[o2«�cX� r fg�5fp^
. . .

¶�fid,f~jm\�^ r hmd�^V^axkcAd�fgj=^�c��=^´fp¢I^�xkcAc�j=^�l�^_Z
E
³ � c�bihm\�^�Tc�op�k nc�^�f¡dXop �d,hk �oR^ac�^�xkc�wkln\�^aogjmd,c1�5c,^ � c�cXj

E
ogjmw�^�xkc¯cX �cXb�c�j=^a\

ei

¤ � ¢
E
l�\2jkfp^

wkl r cXd,^� nZ�ogj¡c� nc�b�c�j=^Gfg¢V^�xkc*\�vTogd,c
A
³ � cid�fgjm\�l�w]c r ^�xmop^G^�xmc r cc,�]l�\_^y\Aogj�c� nc�b�c�j=^

eE

o~\�\�f]d,l�oR^�cMw
^af1^�xmcic�j=^al^_Z

E
¤I�kf r ^�xmc«�cX�§³5^�xkc�c� nc�b�c�j=^Ao~\�\�f]d,l�oR^acXw � l^ax�o1v5c r \�fgj�l�\e^�xmcivmog�gc2^axmoR^�\�xkciln\

r cXo~w]lnjk�m¤
¶�f d�op �d,hm nop^�c�^�xkc�w]l�\_^yopjmd�c��5c,^ � c�cXjN^ � f±cX �cXb�c�j=^a\

ei

opjmw
ej

fp¢
A
� c�xmoW�gc�^�xkc�¢£hkjTd�^�lnfgj

d(ei, ej)
¤�¶·xmc�wkc,°mjkl�^�lnfgj�fg¢

d
ln\�jmfp^�gln�gcXj±xkc r c~³¬l^w]cXvTcXjmwk\2f~j±^axkc1jmop^�h r c�fg¢ ^axkc¯d,f~jm\�l�w]c r cMw

\�vmo~d,cg¤

 � � � 	 � 	 ;=� �X�X� � � º ���X� ¾ ��� �]� º ¿N� ¾ �8� º�� � ���£� » ¶·xmc¨d�fgj=^�c��=^·fp¢
E
l�\ r cXv r cX\�c�j=^�cMw1�[Z1^�xkc

\�c,^efg¢ cX �cXb*cXj=^a\
ei

fp¢
A
� xkf~\�c2w]l�\_^yopjmd�cA¢ r fgb

E
l�\· �f � c r ^axmopj�^�xmc2b�op�]l�b�hkb

M
U

C(E) = {e1, e2, . . . , en}|∀i, d(eE, ei) ≤ M � ���
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�mf r c,�kopb�vk ncg³
A
r c�v r cX\�c�j=^y\¬^�xmc´\�vmogd�cEfp¢ r cX\�^aogh r ogj=^a\X¤�¶·xkl�\�\�vmogd�c l�\�\�^ r hmd�^ah r cXw � l�^�x2^axkc�vkx[Z[\�l�d�op 

wkl�b�c�jT\�lnfgj§³§^�x[hm\
d
ln\2^�xkc Q hmd, nlnwkcXopj²wkln\�^aogjmd,c1¢£hmjmd�^al�f~j§¤ � ¢ � c1\�c,^

M
^af�{ � b�c,^ac r \�³¬^axkc�j²^�xkc

hT\�c r � \Gd�fgj=^�c��=^
C(E)

d,fgj=^yoplnjm\·^�xmc r cX\�^aoph r ogj~^y\e nf[dXoR^acXw�oR^¨ �cM\�\0^�xmogj�{ � b*c�^�c r \0¢ r f~b©^axkc�hT\�c r ¤
¦Gf � ³ � c±d,f~jm\�lnw]c r ^�xToR^

A
ln\¯^�xkc�«�cX�?opjmw ^axmoR^�^�xkc�c� nc�b�c�j=^a\ � «�c�� vTop�gcM\ �¯o r c�f r �~opjml WXcXw

o~d�d�f r w]l�jm�¥^�f�^�xkc�^�fgv5fg nfg�~lndXop �w]l�b�cXjm\�lnfgj�¤ ¶·xkc¥w]l�\_^yopjmd�c¯¢£hkjTd�^�lnfgj
d
b�cXo~\�h r cM\2^�xmc�j[hkb��Tc r fg¢

 nlnjkª]\�\�c�vTo r oR^�lnjk�2^axkcA^ � f�vmop�~cX\X¤ � ¢ � c�\�c�^
M

^af��~³~^axkc�d,fgj=^ac,�[^
C(e)

fp¢�o�«�c���vTop�gc
e
d,f~j~^yoplnjm\

^axkc2vmog�gcX\´^axmoR^0xmoW�~c¨o1wkl r cXd,^· nlnjkª¯^af
e
¤>RGc r cg³����TcXl�jm��d� �f=\�c¨^af��¨b�cMopjm\·xmoW�[lnjk��o*wkl r cXd,^0 �lnjkª¯^afm¤

 � � � 	 � 	 ;=� �X�X� � � º ���M� ¾ �&� �k� º ¿ � ¾ �8� º � ! º 	 º�� �X�±� j�^axkc2v r cXd�cXw]lnjk�1w]c,°Tjkl^al�f~j � c�xmoW�~c
wkc,°mjkcMw¯d,f~j=^�c,�[^´o~\V^axkcA\�c,^ fg¢§c� nc�b�c�j=^y\V^�xToR^�o r c0\�c�vTo r oR^�cMw�¢ r f~b ^axkcGcXj=^�l�^_Z��[Z�ow]l�\_^yopjmd�cG nf � c r
^axmopj²o¡b�op�]l�b�hkb

M
¤ ¶·xkln\�w]c,°Tjkl^al�f~j b1oWZ�jkfg^i�5c�\�hml^acXw�¢£f r c��~c r Z�\�l^ahmoR^al�f~jm\�¤��´fgjm\�lnwkc r ogj

xmln\�^�f r l�d�og Vc��gcXj=^X¤�¶·xkc�d,fgj=^ac,�[^fp¢�^�xkl�\cX�gcXj~^i\�xkf~hk nw�lnjmd, nhmw]c¯^�xkc¯cX�gcXj~^y\�fp¢eb�l�jmf r lnb�vTf r ^yopjmd�c
f~jk nZ�l�¢§^�xmc�Z�xmopvmvTcXjkcXw1lnj¯^axkcA\aopb�ce^al�b�c¨vTc r lnf]w¯og\E^�xkc¨d,f~jm\�l�w]c r cMw�c��gcXj=^X¤]Y[l�b�ln no r  nZg³g^�xkc¨c��~c�j=^a\
fg¢´� r cMoR^�l�b�v5f r ^aopjTd,c1\�xmfghk �w±�5c1lnjmd, nhmw]cMw±lnj�^�xkc1cX�gc�j=^ � \�d,f~j=^�c,�[^2c��~c�j�l¢�^�xmc�Z¡xmogvkv5c�jkcMw� nfgjm�
^al�b�c¡og�gfm¤E¶·xmc r c,¢£f r cg³7l�¢ � c¡w]c�°mjkc¥^�xmc�c��gcXj=^�� \1d,fgj=^ac,�[^1hm\�lnjk��^axkc¡w]c,°Tjkl^al�f~j � ��� � c¡d�ogj \�c,^
^axkc�b1oR�]l�b�hkb w]l�\�^aopjTd,c

M
^af 	 � ZgcXo r \X³Ixkf � c��gc r ^axkc1d,f~j~^ac,�[^ � l� n  d�fgj=^aogl�j�o� nfp^2fg¢�cX�gc�j=^y\Afg¢

\�b1op n 7l�b�v5f r ^aopjTd,c*^�xmop^o r c�jkfg^ r cX nop^�cXw±^�f�^�xmc¯d,fgjT\�l�w]c r cXw±c��~c�j=^X¤ �´fgj[�~c r \�cX �Z~³ � c1d�opj�\�c,^�^�xkc
b1op�[lnbihmb�w]l�\�^aopjTd,ce^afio2 nf � c r �Wog �hmcg³=�kh]^´lnj�^�xmln\�d�o~\�c0ogj1l�b�v5f r ^aopj=^ cX�gcXj~^ ^�xmop^ xmopvmvTcXjkcXw1 nfgjm�
^al�b�c2op�~fib1oWZ1jkfg^·�5c�l�jTd, nhmw]cXw�lnj�^axkc2c��~c�j=^·d�fgj=^�c��[^X¤]¶�f�ogwmw r cM\�\´^axkln\·v r f~�k �cXb¥³ � c�v r fgv5f~\�c0^�f
o~\�\�f]d,l�oR^ac¨o�w]l #5c r cXj=^0b�op�]l�b�hkb©w]l�\_^yopjmd�c

Mi

^�f1cMogdyx�cX �cXb�c�j=^
ei

U

C(E) = {e1, e2, . . . , en}|∀i, d(eE , ei) ≤ Mi � � �
« l�^�x�^axkl�\Gw]c�°mjkl�^�lnfgj¡opj�cX �cXb�c�j=^

ei

l�\0lnjmd, nhmw]cMw¥l�j
C(E)

l�¢ ^axkciw]l�\�^aopjTd,c
d(eE , ei)

l�\e�5c� nf �
^axkc2b1oR�]lnbihkb¸w]ln\�^aogjmd,c

Mi

o~\�\�f]d,l�oR^acXw�^�f
ei

¤ � j�^axkln\ � oWZ~³ � cd�ogj��~l��~c2o1w]l$#Ic r c�j=^0lnb�vTf r ^yopjmd�c
^af�cMogdyx�c��gcXj=^3U]oi�ToR^�^a �c¨b1oWZ1xmoW�gc¨oib1op�[lnbihmb®w]ln\�^aogjmd,c2\�c,^�^�f�\�cX�gc r og Tb�fgj=^axm\�³ � xkc r cMog\�o � o r
b1oWZ¯xToW�gc�o�b1op�[lnbihmb©w]l�\_^yopjmd�c\�c�^�^af¯\�cX�gc r og 5Z~cXo r \X¤

¶·xkl�\¥\�cMd,f~jmw?w]c�°mjkl�^�lnfgj ln\�hm\�c,¢£hm  � xmc�j cXogdyx ^�xkc�c� nc�b�cXj~^y\�vTf~vkhk �oR^�lnjk�#^�xkc�\�vmogd�c�xmo~\�o
wkl$#Ic r c�j=^el�b�v5f r ^aogjmd,c~³]fp^�xmc ra� ln\�c¨^�xkcw]c�°mjkl�^�lnfgj � � ��ln\e\�h��¯d,lnc�j=^M¤

� ��� � ¾�� � º�� ��� � � � � � �;¾ � 	²�]��� ¾����§» �X� º 	
� j*opj*l�jk¢£f r b�op^�lnfgji\�Z]\_^ac�b(^axkc·hm\�c r � \ d,f~j~^ac,�[^Vd,fgj=^yoplnjm\�^�xkcew]f]d,hmb*cXj=^a\�^�xmop^Eo r c´d, nf~\�c´^�f¨xkc r ¤R«�c
dXopj*hm\�cec�l�^�xkc r ^�xkc0wkc,°mjkl�^�lnfgj¥�ef r ^axkcGw]c�°mjkl�^�lnfgj � ^�f2�khml� �w�^�xkc0hT\�c r � \Vd,f~j~^ac,�[^X¤ � ¢¬op n mw]f]d�hkb�c�j=^a\
xToW�gc�^�xkcA\�ogb*celnb�vTf r ^yopjmd�cg³R^axkcGw]c�°mjkl�^�lnfgj��el�\ \�h��¯d,lnc�j=^X³~fp^axkc ra� ln\�c � ceb�hm\�^ hm\�ce^�xkcAw]c,°mjml^al�f~j
� ¤

¶�f¯�khkln �w¥^�xkc�hm\�c r d�fgj=^�c��[^X³ � cb�hm\_^¨�Tc*op�k nc2^af�w]c,^ac r b�l�jkc^�xkc*w]ln\�^aogjmd,ci�Tc�^ � cXc�j�^axkcihm\�c r
ogjmw�^�xmc�w]f]d,hmb*cXj=^a\0v r cM\�cXj~^Al�j�^axkcilnj]¢£f r b1oR^al�f~j�\�Z]\�^�c�b¥¤I¶�f�w]c,^ac r b*lnjkc2^axkcihT\�c r � \Gd�fgj=^�c��=^¨ogd�À
d�f r w]lnjk��^axkc1vkx[Z]\�l�d�og Ew]lnb*cXjm\�l�f~j§³¬^�xmc¯w]f]d,hkb�c�j=^y\2bihm\�^2�Tc�og\a\�f]d,l�oR^acXw¡^�f�o¥vkx[Z]\�l�d�og V �f]d�op^�lnfgj§¤
¶·xmc�w]l�\_^yopjmd�c¢£hkjTd�^�lnfgj�ln\¨\�l�b�vk nZ¥^�xkc QEhmd� �l�w]cXogj�w]l�\�^aopjTd,cg¤I¶�f�w]c�^�c r b�l�jmc^�xmc�hm\�c r d,f~j=^�c,�[^�ogd�À
d�f r w]lnjk�^af�^axkc¨^�xkcXb1oR^�l�d�w]lnb*cXjm\�l�f~j§³ � c¨jkc�cMw�o�b�cXdyxmogjkl�\�b ^af�dXop �d,hk �oR^acG^axkc2w]l�\_^yopjmd�cA�5c,^ � c�cXj
^ � f�wkf[d�hkb�c�j=^a\X¤¬Y[hmdyx±b�cMdyxmopjkl�\�b¸�~f[cX\A�TcXZgfgjTw¥^�xkc�\ad,fgv5c*fp¢V^�xmln\¨vmogvTc r ¤I«�c*\�l�b�vk nZ�\�hmvkvTf=\�c
^axmoR^e^axkc2lnj]¢£f r b1oR^�lnfgj�\�Z]\�^�cXb©xmo~\eopj¥ogw[ÀÁxkf]d¨b*cMdyxmopjmln\�b¥¤
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tA\·v r cX\�c�j=^�cMw¯lnj�\�cXd,^�lnfgj � ³]d,fgj=^ac,�[^·dXopj��Tc2w]c�^�c r b�lnjkcXw�ogdXd,f r w]lnjk�2^af*b�hk �^�lnvk �c2w]lnb�c�jm\�lnfgjm\X¤]«�c
d�fgb�c¯�mo~dyª�^�f±f~h r vmxkfp^af~\*opvkvk nl�d�oR^al�f~j§¤ � jT\�l�w]c¯^axkc�vkxkfp^af�\�vmogd�cg³ � c�dyxkf[f~\�c1^�f r cXv r cM\�cXj=^^�xkc
hT\�c r � \Vd,f~j~^ac,�[^E�[Z^axkc0vkxkfg^�f=\7^�xmop^´o r c·vkx[Z]\�l�d�og � nZiopjTw*^�c�b�v5f r op n �Z�d, nf~\�cg¤p«�cGd,f~jm\�lnw]c r ^�xmop^ cXo~dyx
vmxkfp^af*xTog\·^axkc\�ogb�c2l�b�v5f r ^aopjTd,cg³k\�f � c¨�mhkl� �w�^�xmc2hm\�c r � \ed,f~j=^�c,�[^0hm\�lnjk��^�xkcwkc,°mjkl�^�lnfgj � ����¤T«�cogvkvk nZ1^�xmc�wkc,°mjkl�^�lnfgj�^af*cMogdyx�w]l�b�cXjm\�lnfgj¥opjTw�f~�]^aogl�j�^ � f*vkxkfg^�f1\�c,^a\X¤]¶·xkc2hm\�c r � \·d�fgj=^�c��=^el�\�^�xkc
lnj=^�c r \�cXd,^�lnfgj�fg¢�^axkc�^ � f*vmxkfp^af�\�c,^y\�¤

« xkcXj ^axkc�d�fgj=^�c��=^�ln\�w]c,^ac r b*lnjkcMw ogdXd,f r w]lnjk��^�f#bihk �^�lnvk nc�w]lnb�c�jm\�lnfgjm\X³ � c±xmoW�~c¡o²\�c,^�fg¢
cX �cXb�c�j=^a\�^axmoR^�ln\�d, nf~\�c�^�f¥^�xmc¯hm\�c r o~d�d,f r wkl�jk��^af¡cXo~dyx�wkl�b�c�jT\�lnfgj§¤�� r fgb�^axkcX\�c�\�c,^y\�³ � c1b�hm\_^
wkc,^�c r b�lnjkc0^axkcA°mjmop Id,f~j=^�c,�[^M¤=tedXd,f r w]lnjk�^af^axkc¨ogvkvk nlndXoR^al�f~j�^�xkcA°mjmog Id�fgj=^�c��[^ � ln � 5�TcA^�xmcAhkjml�f~j
f r ^axkc�lnj=^�c r \�cXd,^�lnfgj²fg¢e^�xkc¥\�c�^a\X¤ � j ^�xkc�v r cXd�cXw]lnjk�±c��kopb�vk nc � c � opj=^i^axkc�vmxkfp^af~\2^af��5c¥d, nf~\�c
o~d�d�f r w]l�jm�G^af�^�xkce^ac�b�v5f r op kw]lnb�c�jm\�l�f~j !#��% ^�xkcevkx[Z]\�lndXop mw]lnb�c�jm\�lnfgj§³g\�f � c·^yopª~c´^axkc0lnj=^�c r \�cXd�^al�f~j
fg¢I^�xkcG^ � f\�c,^y\�¤ � ¢ � c � opj=^V^af°mjmw�vmxkfp^af~\V^axmoR^�o r cGd, nf~\�c·^�f2^axkcGhT\�c r ogdXd,f r w]lnjk�¨^�f^�xkcAvkx[Z[\�l�d�op 
wkl�b�c�jT\�lnfgj �#� ^�xkc�^ac�b�v5f r op §w]lnb�c�jm\�l�f~j§³]^axkc�j � cA^yopª~cA^axkc2hkjklnfgj�fp¢ ^�xmc�^ � f1\�c,^a\X¤

G hm ^alnw]lnb�c�jm\�lnfgjmog §d,fgj=^ac,�[^eln\·hm\�c,¢£hm ¬l�j¥\�cX�gc r og 5\�l^ahmoR^al�f~jm\X¤k��l r \_^a �Z~³]l¢ fgjk nZ¯fgjmc¨w]lnb�c�jm\�lnfgj�ln\
hT\�cMw¬³¬^�xmc�j�^�xkc1lnj]¢£f r b1oR^al�f~j�v r cM\�cXj~^2lnj�^�xkc1hm\�c r � \2d,fgj=^ac,�[^b1oWZ¡jkfp^�5c1�gc r Z r c� nc��Rogj~^�¢£f r ^�xkc
hT\�c r ¤<Y�Z¯ogwkwkl�jk�*fgjmcAf r \�c��~c r op Iw]lnb*cXjm\�l�f~jm\�³[l�^eln\·v5f~\a\�ln�k ncG^af r cX\�^ r l�d�^�^�xkc2d,f~j=^�c�j=^·fp¢�^�xkc�hm\�c r � \
d�fgj=^�c��[^·ogjmw�lnb�v r fR�gc¨l^y\ r cX �cX�Wogjmd,c~¤]¶·xkln\·l�\eopj�lnb*v5f r ^aogj=^�v5fglnj=^X³k�5cXdXophm\�cAl�¢ ^�xkc�hm\�c r � \·d�fgj=^�c��=^
d�fgj=^aogl�jT\�^�f[f�bihmdyx�l�jk¢£f r b�op^�lnfgj�l^Ab�oWZ��TcMd,fgb�c�hm\�c� ncX\a\�¤mY]cXd,f~jmw] nZg³]^axkcw]lnb�c�jm\�l�f~jm\eo r c�jmopb�cMw
ogjmw¯xToW�gcGo�b�cXopj�¢£f r ^�xkc¨hm\�c r ¤]¶·xkcAhT\�c r dXopj�dyxmf=f=\�c0^�xkc2w]lnb�c�jm\�l�f~j�\�xkcAl�\´¢£fg n �f � lnjk�*ogd�d�f r w]lnjk�
^af�xmc r d,h rar c�j=^A�~f~op ;¤¬�kf r c��]ogb�vk �c~³5^�xkc�hm\�c r d�ogj±vkx[Z]\�lndXop n �Z¥jmoW�[ln�~oR^ac^axkc�l�j]¢£f r b1op^�lnfgj±\�Z]\_^ac�b
^af��gf�\�f~b*c � xkc r cg³=^axkc�j¥\�xmc�dXopj¥\_^yo r ^·o*�[l r ^ahmop IjmoW�[ln�~oR^al�f~j¯^af*c��]vk �f r cG^�xkc2lnj]¢£f r b1oR^al�f~j�\�Z]\_^ac�b
\�^ao r ^al�jm�i¢ r fgb©^�xkl�\· �f]dXoR^�lnfgj�¤

� ����� � E�C ��9>E =�8��

� j�^axkc¯v r cXd�cXw]lnjk�¡\�cXd�^al�f~j � c1xmoW�~c*¢£f r b�og � nZ±w]c�°mjkcMw d,fgj=^ac,�[^X¤ � j�^axkln\�\�cMd�^al�f~j � c1v r cX\�c�j=^2^ � f
ogvkvk nlndXoR^al�f~jm\ � xkl�dyx r c� nZ�fgj¡f~h r wkc,°mjkl�^�lnfgj�fp¢ d�fgj=^�c��=^NU5ogj±og\a\�ln\�^aogj~^G¢£f r¨� cX�¡jmoW�[l��=oR^al�f~j¡opjmw¡o
�[l r ^ahmop m�ghkl�w]ce�mo~\�cMwif~j�wkl��~l^yop kvkxmfp^�f=\ r c,^ r lnc��Rop ;¤g¶·xkcM\�c0ogvkvk nlndXoR^�lnfgjT\7l� n �hT\_^ r op^�cexkf � d,fgj=^ac,�[^ d�ogj
�5c2hm\�cXw�^�f1xkcX �v¥hm\�c r \´^�f1jmoW�[ln�~op^�c�opj�l�j]¢£f r b1op^�lnfgj¥\�Z]\�^�c�b¥¤

� ��� � � ���X��� �X�X� � � �Á¾ ��� º � ��� ��� �T�]��� ¾��
«�c�xmoW�gc*w]c��~c� nfgv5cXw�o�jmoW�[ln�~op^�lnfgj±o~\�\�ln\�^aogj=^ � xkl�dyx±v5c r b�l^y\¨^�xkc�hm\�c r ^af�d�fgbi�ml�jkc�^�xmc�d� no~\�\�l�d�op 
x[Z[v5c r ^�c,�[^ejmoW�[ln�~oR^al�f~j � l�^�x�o�^�xkcXb1oR^�l�d2\�cXo r dyx§¤]¶·xkl�\0og\a\�ln\�^aogj~^·c��Rog �hmop^�cM\�^�xkc�^axkc�b1oR^alnd�d�fgj=^�c��=^
fg¢ ^axkc�hm\�c r ³ � xkl�dyx�ln\A^�xmc�\�c,^2fg¢ � c��±vTop�gcM\A^�xmop^2o r c�^�xmc�b1oR^alndXop n �Z¡d� �f=\�c�^�f�^�xmc�d�h rar cXj~^�vmog�gcg¤
« xmc�j ^�xkc�d�h r�r c�j=^1vmog�gc¥dyxmopjk�~cX\X³ ^�xkc�hm\�c r � \1d,fgj=^ac,�[^*l�\1hkvIwkop^�cXwµo~d�d,f r wkl�jk�~ �Z~¤ ¶·xmln\1d�fgj=^�c��=^
l�\1v r cX\�c�j=^acXw#l�jm\�l�w]c¡o w]cXwklndXoR^�cMw � l�jmwkf � lnj ^�xkc¡hT\�c r � \ � cX�µ� r f � \�c r ¤V¶·xkc�hm\�c r � \1d�fgj=^�c��[^¯ln\
�mhkl� �^ � l^ax�^�xkc2w]c�°mjkl�^�lnfgj � ����ogjmw¯^axkc �¨f[fg�g nc'H 5J \�cMo r dyx¯c�jk�~l�jmcg¤]¶·xkc�b1oR�]l�b�hkb©w]l�\�^aopjTd,c¨ln\eogj
lnj=^�c r jmog ¬vmo r opb�c�^�c r fg¢�^�xmc\�cMo r dyx�c�jm�glnjkcg¤

« l�^�x�fgh r o~\�\�ln\�^aogj=^ ^�xmcAhm\�c r dXopj�d�fgbi�ml�jkc�\�cXo r dyx�ogjmw¯jmoW�[ln�~op^�lnfgj§¤~« xkc�j�^�xkc¨hm\�c r \�c� ncXd�^y\´o
vTop�gcM\¬¢ r fgb xkc r d�fgj=^�c��=^M³M^�xkl�\�vTop�gc´�TcMd,f~b*cM\§^axkc·d,h rar cXj=^�vmog�gcg³Mopjmwijkc � vTop�gcM\�o r c v r f~vTf=\�cMw¬¤W�kf r

Z:Z ÖD[#\�]+^3_



� � &@!#�<� )�� 	 ���% ����,����D!#���#� ���

c��kopb�vk ncg³~d�fgjm\�l�w]c r o�v5c r \�fgj � xkfl�\ \�cXo r dyxml�jk�2od�fgj]¢£c r cXjmd,celnj¯o2v r cXd�ln\�ce°mcX nw§¤=Y[xkcA\_^yo r ^a\Ef~j�^�xkc
vTop�gcefg¢Io2d�fgj]¢£c r cXjmd,c0\�xkc0ª[jkf � \Vogjmw�xkc r d,f~j~^ac,�[^ \�h r cX �Z*d,f~j~^yoplnjm\Vvmog�gcM\7fp¢¬fp^axkc r d�fgj]¢£c r cXjmd,cM\Vlnj
^axkcA\aopb�cG°mc� �w¬¤<Y�ZAs_hmb*vml�jk��¢ r fgb�fgjkc¨d,fgjk¢£c r c�jmd�cGvmog�gce^af�opjmfp^�xmc r ³=\�xkcAdXopj1¢£f~hkjmw¯Â=hkl�dyª[ �Z�jkc �
d�fgj]¢£c r cXjmd,cM\�¤*R0c r c~³=^�xkc¨^�xmc�b1oR^alnd¨v r fW�]l�b�l�^_Z*l�\·hm\�cXw¯^�f�c,�]vk nf r c0^axkc�«�cX�§¤]« l^ax¥fgh r og\a\�l�\�^aopj=^·l^
l�\�vTf=\�\�ln�k �cA^�f1w]l r cXd�^a �Z�s_hmb*v�¢ r fgb�fgjmcAvmog�gcA^�f�opjkfg^�xkc r c��gcXj�l�¢�^axkcX\�cG^ � f*vmop�~cX\�o r cAjkfg^� nlnjkªgcMw
�[l�o�ogj¡x[Z=v5c r ^�c��[^A nl�jkªI¤¬¶·xmop^¨l�\�³5fgh r o~\�\�ln\�^aogj=^Gv r fgv5f~\�cX\G^�f¯^axkc*hm\�c r � (>���I!#� �-,�"M����*#� ^�f r c� �oR^�cMw
«�c��¥vmog�gcM\�¤

SA\�lnjk�¨fgh r og\a\�l�\_^yopj=^§^axkc´hT\�c r dXopjid�fgj=^ r fg g^�xkc´^�xkcXb1oR^�l�d�w]l r cXd,^�lnfgji\�xkc´ln\�^aogª[l�jk�T¤M�mf r c,�kopb�vk ncg³
� xmc�j¥^�xmcihm\�c r ln\G �f]d�op^�cMw¥fgj¥^�xmci«�c��±\�l^acfp¢V^axkc�� r cXjmdyx�¦Gop^�lnfgjmog �t r ^ G hm\�cXhkb¥³mxkc r d�fgj=^�c��=^
d�fgj=^aogl�jT\7 �lnjkª]\V^af2fp^�xmc r b�hm\�cXhkb1\EopjTw�fp^�xmc r �khml� �w]lnjk�~\V nf]d�op^�cXw*lnj q o r ln\X³p nl�ª~c·^�xkc Q l$#Ic� m^�f � c r ¤ � ¢
^axkc�hm\�c r \�c� ncXd,^a\7o0b�hm\�c�hkb ¢ r fgb xkc r d�fgj=^�c��[^X³W\�xkc�ª[jkf � \�^�xmop^7\�xkcE^yopª~cX\�^�xkc �_b�hm\�c�hkb w]l r cXd�^al�f~j �
ogjmw#^�xmop^�xkc r d,f~j~^ac,�[^ � ln � Av r f~�mop�m �ZNd�fgj=^aogl�jµfg^�xkc r bihm\�c�hmb�\X¤�RGf � cX�gc r ³Vl�¢2\�xkc±dyxmf=f=\�cM\*^�xkc
�_^�f~h r ln\�^�l�d2w]l r cMd�^�lnfgj��2�[Z¥\�cX �cMd�^al�jk��^axkc1Q l$#Ic� �^�f � c r ³m\�xkcª[jkf � \·^axmoR^¨xkc r d,fgj=^ac,�[^ � ln � �v r f~�mop�m �Z
d�fgj=^aogl�j� nl�jkª]\�^af*fg^�xkc r �khkln nwkl�jk�=\0opjTw¯^afgh r ln\�^�l�d�oR^�^ r ogd�^al�f~jm\·lnj q o r l�\�¤

� lnjmop n �Z~³kfgh r og\a\�l�\�^aopj=^0op �\�f r cXwkhmd,cM\�^�xkc�¢£cXc� nl�jk�1fg¢ �5c�lnjk� �� nf~\�^·lnj�^�xkc�d,Z[�Tc r \�vmo~d,c �'H 	 J ¤k« l�^�x
^axkc¡d,f~b�b*f~jµjmoW�[l��=oR^�lnfgj \�dyxmc�b�c¥^�xkc�hT\�c r ¢£fg n �f � \�x[Z[v5c r ^�c,�[^¯ nl�jmª[\1^�f �gf�¢ r fgb fgjkc�vmog�gc�^�f
ogjkfp^axkc r ¤�« xkl� nc�^�xkc�hm\�c r jmoW�[l��=oR^�cM\�³�\�xmc�xmo~\¯¢£c � lnj]¢£f r b1oR^�lnfgj op�5fgh]^�xkc r d�h r�r c�j=^� �f]d�op^�lnfgj§³
c��kd,c�vk^�^axkc2lnj]¢£f r b1oR^�lnfgj�v r fR�[lnw]cMw¯�[Z1^axkcd,h rar c�j=^�vTop�gc�l�^a\�c� �¢_¤TY[xkc2og n\�f�ª=jmf � \ ^axmoR^G\�xkc2o rar l��~cXw
^af¯^axkln\¨vmog�gc2¢ r fgb�ogjkfp^axkc r vmop�~cg³5�kh]^2\�xkc*w]f[cX\Ajkfp^¨ª[jkf � ^�xkc�fp^axkc r \�h r�r fghkjTw]l�jm�¯vmop�~cX\X¤5Y[hTdyx
jToW�=ln�~op^�lnfgj¡\adyxkc�b�c�ln\¨ nl�ª~c � op nª=lnjk�¯lnj¡^axkc�\_^ r cXc,^ � l^ax¡¢£fg� Vm^axkc*hm\�c r ª[jkf � \¨\�xkc�l�\¨\�f~b*c � xkc r cg³
�mh]^·\�xkc�w]f[cX\�jkfg^ � xmop^�l�\·d, nf~\�c0^af�xkc r ¤<SA\�lnjk�if~h r og\a\�l�\�^aopj=^M³p^�xmc¨hT\�c r l�\·op  � oWZ]\Ev r cM\�cXj~^acXw � l�^�x
vTop�gcM\�^�xmop^Go r c¨^�xkcXb�op^�l�d�og � nZ�d� �f=\�c¨^�f�^axkcid�h r�r c�j=^evmog�gcg³]v r fR�[l�w]l�jm��¢£h r ^axkc r lnj]¢£f r b1oR^al�f~j¥fgj�xkc r
d�h rar cXj~^2 nf]d�oR^al�f~j§¤§¶·xkc r c�¢£f r cg³§w]h r lnjk�¥^�xkc1jToW�=ln�~op^�lnfgj§³I^axkc1hm\�c r xTog\2o r lndyxkc r2r cXv r cX\�c�j=^aop^�lnfgj±fg¢
xmc r d,h r�r c�j=^e �f]dXoR^�lnfgj�l�jT\�l�w]c�^�xmc2«�cX�§³ r cXw]hmd�l�jm��^axkc�¢£c�cX �lnjk�1fg¢��5c�lnjk�1 �f=\_^M¤

�Ah r og\a\�l�\�^aopj=^0l�\Gogj�c,�[^�cXjm\�lnfgj�¢£f r ^�xmc�� l r c,¢£fW��«�cX�¡� r f � \�c r�� ¤5��ln�gh r c � v r cM\�cXj=^a\0o¯\ad r c�cXj
dXopv]^ah r c¨fg¢�^axkcog\a\�ln\�^aogj~^ � xkcXj�^�xkc2hm\�c r l�\e nf]d�oR^acXw�fgj�^�xmc � cX�¥\�l�^�c�fp¢ ^�xkciYkd,lnc�j=^�l�°Td2t0b�c r l�d�ogj
s_f~h r jmop ;¤ t�^1^�xmln\� �f]d�op^�lnfgj§³E^�xkc¡hT\�c r d,f~j~^ac,�[^ � ^¯l�\�oW�Ropln nog�k nc¥op^¯x=^�^�v�U����Rogd�cX\X¤ � lnª[l9¤ l r l�\�om¤ ¢ r �M^al�ª[l�À
lnjmw]c��¬¤ vkxmv��Xvmop�~c��¨d,f~j=^�c,�[^
	Ac,�[^�cXjm\�lnfgj�¤

� �: � � » �8�9�g� !e� � ¿�=�£�W��� � ! � ��� ! ¾ �R�]�8� ¾��µ¾�� � � ¾ � ¾ � ¾ ! ! º �g�8� ¾�� �
«�c¨xmoW�gc¨w]c��~c� nfgv5cXw�o��ghmlnw]cA^�f�og\a\�ln\�^´b�fg�ml� ncAhT\�c r \´c��~fg n�=lnjk��l�j�^�xkc�vkx[Z]\�l�d�og  � f r  �w¬¤=¶·xmln\��ghmlnw]c
r c� nlncX\�fgj�opj�lnj]¢£f r b1oR^al�f~j�\�Z]\_^ac�b©d�fgb�vTf=\�cMw¯fg¢�w]ln�gl�^aop ¬vmxkfp^af~\X¤ � jT\�l�w]cA^�xkl�\·l�jk¢£f r b�op^�lnfgj�\�Z]\�^�c�b¥³
^axkc*hm\�c r � \¨d,fgj=^ac,�[^¨l�\ r cXv r cM\�cXj=^�cXw¡�=Z¥^axkc*vkxkfp^af~\G^�xmop^�o r c*d, nf~\�c^af�xkc r ¤¬¶·xkc�d, nf~\�civmxkfp^af~\¨o r c
wkc,^�c r b�lnjkcXw�ogdXd,f r w]lnjk�i^�f�^�xkc�vkx[Z]\�l�d�og ¬w]l�b�cXjm\�lnfgj¥opjTw¯^axkc¨^�c�b�v5f r op ¬w]lnb�c�jm\�l�f~j§³k\�f�vkxmfp^�f=\·o r c
^yop�~�gcXw � l�^�x¡^�xkc* �f]dXoR^�lnfgj¡ogjmw¥^axkc^al�b�c�^�xkcXZ � c r c2^yopªgcXj§¤T¶·xmc�w]c�°mjkl�^�lnfgj � ���0ln\Ahm\�cXw¥^af¯�khkln nw^axkchm\�c r � \0d,f~j~^ac,�[^X¤T¶·xkchm\�c r d�opj�\�c,^0^axkcb1oR�]lnbihkb w]l�\_^yopjmd�c�¢£f r cXogdyx�w]lnb�c�jm\�lnfgj�opjmw�dyxTopjk�~c
xmc r ^�cXb�vTf r og ¬ �f]d�op^�lnfgj§¤

�Ah r �~hkl�w]c�l�\�lnb*vm �cXb*cXj=^�cXw�f~j�o q f]dyªgc,^ q � hm\�l�jk�¥o � q Y r cMd,cXl��~c r ^�f¥b�fgjkl�^�f r ^axkc1hm\�c r � \
 nf]d�op^�lnfgj§¤k¶·xkc2lnj]¢£f r b1oR^al�f~j�\�Z]\_^ac�b ln\·�khml� �^ � l�^�x�o1d,f~b*b�f~j�wkop^aog�mog\�cG^axmoR^Aln\eo~d�d,cM\�\�cXw�hm\�l�jm��o
� l r c� ncX\a\Vd,fgjmjkcXd,^�lnfgj§¤p«�c r c� nZib�f~\�^� nZif~j¯\�c r �~c r \�lnw]c��~oW�RoA^�cMdyxkjkfg nfg�~l�cM\ ¢£f r ^axkc0lnb�vk �cXb�c�j=^aop^�lnfgj§¤
������� × á2Þ��yÓÕÒÕÒÙg× ÞXà �
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��������� ��B åÎÝ�à_ÔyÔyÖ�Ý�Ù�Ø~Ú_Ñgà_Ô7ÞXæ[Ú_â~Ô7ÝyÞXÖpÚ_Ô � Ú�Ù�åÎåÎÓÕåÁÚ�ÙXÖRÚ�×��7â~ÔVÑ=åÎÔaà�ÓÕå§ÒÞRÝyÙ�Ú_Ô�ß¨ÞXÖ¨Ú_â=Ô � Ôyã�åÎÓ Ú_ÔVÞ�æ[Ú_â=Ô��pÝyÓÕÔyÖRÚ_Ó��[Ý
B á2Ôaà_ÓÕÝ�Ù�ÖÐ;ÞMÑgà_Ö[ÙXÒË× B Ú·Ú_â=ÓÕåeÒÕÞRÝ�Ù�Ú_ÓÕÞXÖTÜmÚ_â=Ô¨Ñ~åÎÔaà	� åeÝyÞMÖRÚ_Ô � ÚeÔaåÎåÎÔyÖRÚ_Ó�Ù�ÒÕÒÕÛ�ÝyÞXÖpÚ�Ù�ÓÕÖ=åeÒÕÓÕÖ�
på�Ú_Þ*åÎÝaÓÔaÖ=ÝyÔ¨à_ÔaÒ�Ù,Ú_Ô�ß� Ôyã�åÎÓÕÚ_ÔaåyÜ]ÙXÖ=ß*Ø[Ù,àÎÚ_ÓÕÝyÑ=ÒÙ�à_Ò Û�ÒÕÓÖ�
påEÚ_ÞAÞXÚ_â~Ôaà§ÐÁÞMÑgà_Ö[Ù�Òåy×

¶�f2l� n nhm\_^ r op^�c·^axkc0�5c�jkc�°k^a\ fp¢§\�hTdyx*�~hkl�w]cg³ � cev r cX\�c�j=^ o2\ad,c�jTo r l�f2\�xkf � l�jm�¨xmf � l�^´d�ogj��Tc0hT\�cMw
^af1d,fgb��klnjkc��=l r ^�hmog §opjmw�vkx[Z]\�l�d�og IjmoW�[l��=oR^�lnfgj�¤

� � º�� �]�,� ¾ ¶·xkcihm\�c r \_^yo r ^a\e�[Z¥vkx[Z]\�l�d�og � nZ�jToW�=ln�~op^�lnjk��^�xmcilnj]¢£f r b1oR^�lnfgj¡\�Z]\_^ac�b¥³T\�f¯xkc r d�fgj=^�c��=^
d�fgj=^aogl�jT\¬^�xmc vkxkfg^�f=\¬^�xToR^ o r c vkx[Z[\�l�d�op n nZAd, nf~\�cV^afGxkc r ¤W¶·xkcX\�cEvkxmfp^�f=\�o r c wkln\�vk �oWZgcXw�f~j�^�xkc´�ghkl�w]c � \
\ad r c�cXj§¤I« xkln �c1\�xkc�b*fR�~cX\X³m^axkc�hm\�c r � \�d,f~j=^�c,�[^�ln\2ogh]^�f~b1oR^�l�d�og � nZ�hkvIwkoR^acXw�opjmw±^�xmc�dyxTopjk�~cX\¨o r c
r c�TcXd�^acXw1f~j¯^axkc¨\ad r c�cXj§¤[¶·xkc r c,¢£f r ce^axkc¨hm\�c r xmog\´jkfp^axklnjk�^af*w]f�^�f*ogdXd,cX\a\ ^�fivmxkfp^af~\ ^�xmop^ � xmc r c
^yopª~c�j¥d, nf~\�cG^af1xkc r ¤

¶·xkcXj§³7^�xmc�hm\�c r o rar ln�gcM\lnj#¢ r fgj=^�fp¢�o�dXog\�^� ncg¤V¶�f w]cMd,l�w]c¥l¢�\�xmc � opj=^y\i^af��=l�\�l^*^�xkl�\¯dXog\�^� nc
f r jkfp^M³�\�xkc¯\�^ao r ^a\io¥�=l r ^�hmog EjmoW�[l��=oR^al�f~j§¤�Y[xkc�\�c� ncXd,^a\o¥vmxkfp^af¡fp¢�^�xkc�d�og\�^� nc�¢ r fgb xmc r d�fgj=^�c��=^
ogjmw¥^axkc� nf]d�op^�lnfgj�fp¢ ^�xkl�\Gvmxkfp^af��5cXd,f~b�cX\Axkc r �[l r ^�hmog � nf]d�op^�lnfgj§³I\�xmcixmo~\G�[l r ^ahmop n �Z*s_hkb�v5cXw¡^�f�o
jmc �  nf[dXoR^al�f~j§¤5¶·xmcihm\�c r � \¨d,f~j=^�c,�[^¨ln\AhkvIwkoR^acXw±o~d�d�f r w]l�jm��^�f�xkc r jkc �  nf]d�op^�lnfgj§¤I¶·x[hm\�³T^�xmc�hm\�c r
l�\¨v r cX\�c�j=^�cMw � l�^�x�jkc � vkxkfp^af~\3V5^�xkc1vkxmfp^�f=\ � xklndyx�\�h r�r fghkjTw¡xkc r �[l r ^ahmop 7 nf]d�oR^al�f~j§¤ Y�Z¡b1opª[l�jm�
\�fgb�ces_hmb*vT\�³¬\�xkc�dXopj��[l r ^�hTop n �Z¥c�j=^ac r ^axkc�d�og\�^� nciogjmw¡w]l�\�d�fR�gc r ^�xkc*lnj~^ac r l�f r ¤T¶·xkln\Av5f~\a\�ln�kln �l�^_Z¥ln\
cM\�v5cXd�lnog � nZ¯lnj=^�c r cX\�^�lnjk�*¢£f r �mhkl� �w]lnjk�~\e^�xmop^Go r c¨lnb�vTf=\�\�ln�k �c¨^af1�=l�\�l^0f r ^�f1w]cXd�lnwkc�^�f1�[ln\�l�^0f r jkfg^eo
b�f~j=hmb*cXj=^X¤

� lnjmop n �Z~³p\�xmc�w]cMd,l�w]cX\�^axmoR^E\�xkc � ln n ]jkfp^V�[ln\�l�^�^axkced�og\�^� ncg³W�khk^V\�xkc � f~hk �w nl�ª~c ^af�\�c�c�l�^7lnj � lnj=^�c r ¤
¶·xmc r c,¢£f r cg³[\�xkc2dyxmopjk�~cX\´xkc r ^ac�b�v5f r op I �f]dXoR^�lnfgj�opjmw�\�c,^el^·^af � lnj=^�c r ^af��gc,^e\�fgb�c�vkxkfp^af~\�fp¢�^�xkc
dXog\�^� nc¯d,fR�~c r cXw � l�^�x²\�jkf � ¤�¶·xmc�j§³�\�xkc�d�fgj=^�lnj[hkcX\�xmc r �[l�\�l�^ � l�^�x xkc r ^�cXb*v5f r op   �f]d�op^�lnfgj \�c,^2^�f
�M}p|[{]¤~¦Gf � ³ � xkl� nc2\�xmcA�[l�\�l�^a\´^�xmc¨d�l^_Z~³]xkc r d,f~j=^�c,�[^·d,fgj=^yoplnjm\�vkxkfp^af~\ ^aogªgc�jis_hm\�^eop¢Ë^�c r ^axkc2\�cMd,f~jmw
� f r  �w � o r ³]c�jmog�k �lnjk��xkc r ^�f��[l r ^�hmog � nZ¯�[l�\�l�^�lnjk�*^�xkcd�l^_Z�l�j�^axkc2vmog\�^X¤

¶·xkcXj§³k^axkchm\�c r o rar ln�gcM\�op^Go1d r f~\a\ r f~o~w�ogjmw¥w]f[cX\ejkfg^0ª[jkf �P� xmlndyx�w]l r cMd�^al�f~j�^af�^aogªgcg¤T¶·x=hT\�³
\�xkc¨\ � l�^adyxkcM\ og�~oplnj�^�fi^�xkcA�[l r ^�hmog mjmoW�[ln�~op^�lnfgj�b�f[wkcg¤kY[xkc¨\�cX �cMd�^a\´ovkxmfp^�f¢ r f~b�xmc r d,fgj=^ac,�[^´opjTw
b1ogªgcX\i\�f~b*c��=l r ^�hmog �s_hkb�vm\�lnjNo¥° r \_^�w]l r cMd�^�lnfgj�¤ Y[lnjmd,c~³ \�xkc1°Tjmwk\�jkfp^axkl�jm�±lnj~^ac r cX\�^�lnjk�¡lnj ^�xmln\
wkl r cXd,^�lnfgj§³�\�xkc�^ r lncX\ogjkfp^axkc r f~jkc¯opjTw±°Tjmwk\io�jkl�d,c�dyx=h r dyx�\�xmc � ogj~^y\¨^�f¡�[l�\�l�^X¤�¶·xkc r c,¢£f r c~³§\�xkc
wkcXd,l�w]cM\¨^�f�^aogªgc�^�xkl�\w]l r cMd�^al�f~j�opjTw�\ � l^ydyx��Togdyª�^af�vmx=Z]\�lndXop 7jmoW�[ln�~oR^al�f~j§¤ � j�^axkl�\2d�og\�cg³¬�[l r ^ahmop 

Z:Z ÖD[#\�]+^3_



� � &@!#�<� )�� 	 ���% ����,����D!#���#� ���

jToW�=ln�~op^�lnfgj1l�\ hT\�cMw1^�f ��o~d�d�c� nc r oR^�c ��^axkc¨vkx[Z[\�l�d�op 5jmoW�[ln�~oR^al�f~j§¤�Y�Z�b1opª[lnjk��\�fgb�cG�[l r ^ahmop ~s_hkb�vm\�lnj
^axkcAwkl r cXd,^�lnfgj1\�xmc � opj=^a\X³R^�xmcGhm\�c r d�opj�ª[jkf � l�¢¬^�xkc r f~h]^�cel�\´\�h��¯d,lnc�j=^a �Z*l�j=^ac r cX\�^�lnjk�2^�fi�TcG^aopª~c�j§¤

� � � º � � �m� º ¶·xmc� nc,¢Ë^1\�l�w]c�fg¢e^�xkc�°m�gh r c 5 v r cX\�c�j=^a\^�xkc�vkxkfg^�f~\i�ghkl�w]c~³ � xkl�dyx²l�\�o q f[dyª~c,^ q �
cMÂ=hkl�vmvTcMw � l�^�x�o � q Y r cXd,cXl��~c r ¤

¶·xkc r ln�gx=^A\�l�w]cifg¢V^�xkci°m�gh r c 5 v r cM\�cXj=^a\e^axkcilnj=^�c r ¢ o~d,cfg¢V^�xkc*opvkvk nl�d�oR^al�f~j§¤¬Y[l�jTd,c^axkc�\ad r c�cXj
fg¢E^�xmc*�~hkl�w]c�xTog\�o� nlnb*l�^�cMw�\�lXW�cg³5^axkc1opvkvk nl�d�oR^al�f~j¡v r cX\�c�j=^a\�o�b1oR�]l�b�hkb�fp¢´jkl�jmc*vmxkfp^af~\G^�f�^�xkc
hT\�c r f r �~ogjklXW�cXw¥lnj±ogj±o rar oWZ~¤T¶·xkcM\�c�vkxkfg^�f~\Ao r c nf[dXoR^acXw�lnj¡^axkc*o r�r oWZ�o~d�d�f r w]l�jm��^�f¯^axkc�d,h rar cXj=^
hT\�c r � \ f r lnc�j=^yoR^�lnfgj�¤=¶·xkc¨vkxkfg^�f* �f]dXoR^�cMw�op^´^axkc¨^�fgv�fp¢§^axkc2\�d r cXc�j¯xTog\��TcXc�j�^aopª~c�j�l�j�¢ r f~j=^´fp¢�^�xkc
hT\�c r ¤IY[l�b�ln no r  nZg³m^�xkc�vkxkfg^�f¯ nf]d�oR^acXw�op^G^�xmci�5fp^�^afgb r l��~x~^Afp¢7^�xkc*\�d r cXc�j�xmo~\0�5c�cXj�^aogªgc�j��5c�xml�jmw
^axkc*hm\�c r f~j±xkl�\ r ln�gx=^M¤IY[hTdyx r c�v r cX\�c�j=^aop^�lnfgj�cXjmop�k ncX\A^axkc�hT\�c r ^af�v r cXd�ln\�c� nZ¥ª[jkf � ^�xkc�w]l r cMd�^al�f~j
\�xkcAln\´¢£fg n nf � l�jk� � xkc�j�\�xkc¨�[l r ^�hTop n �Z�jmoW�[ln�~oR^acX\X¤~¶�fi�[l r ^ahmop n �Z�jmoW�[ln�~op^�c0f~j¯^�xmcA nc,¢Ë^M³~^axkc¨hm\�c r s_hT\_^
xTog\�^�f1d� �l�dyª¯fgj�^axkc2 �c�¢Ë^0vkxkfg^�fm¤

��������� ��� Ô�ænÚ�� Ù�Ø=â~ÞXÚ_Þ¥Þ�æeÚ_â=Ô��IÞRÝ 
WÔaÚ��
	(Ô��pÑ~ÓÕØ=Ø]Ô�ß � ÓÕÚ_â�Ù��� �¡à_ÔyÝyÔyÓ��WÔaà�Ù�Ö[ß±à_Ñ~Ö=Ö~ÓÖ ��Ú_â~Ô1Ø=â=Þ�Ú_ÞMå
ÙXØ=Ø~ÒÕÓÝyÙ�Ú_ÓÕÞMÖm× Z Ó �XâRÚ��=ÙAåÎÝaà_ÔyÔyÖ�ÝyÙXØ~Ú_Ñgà_ÔeÞXæIÚ_â~ÔeÙXØ~Ø=ÒÕÓÕÝ�Ù�Ú_ÓÕÞXÖ1åÎâ=Þ � ÓÕÖ���Ú_â=Ô�Ø=âRÛgåÎÓÝyÙXÒÕÒ Û*ÝyÒÕÞXåÎÔeØ=â=Þ�Ú_ÞMåy×

;=� �M�"� �M�8� ¾�� ¶·xkl�\��~hkl�w]c ln � nhm\�^ r oR^acX\¬^axkc �5c�jmc,°k^y\�fg¢md,f~bi�klnjklnjk�0vkx[Z]\�l�d�og ~ogjmw2�[l r ^�hTop =jmoW�[l��=oR^�lnfgj�¤
« xml� nce\�xkc�vkx[Z]\�l�d�og � nZ2jmoW�[ln�~oR^acX\�^�xkc�lnj]¢£f r b1oR^�lnfgj*\�Z]\�^�cXb(^�xkc·hm\�c r � \�d�fgj=^�c��=^Vd,f~jm\�^aopj=^a �Zd�fgj=^aogl�jm\
vmx=Z]\�lndXop n �Z¥d, nf~\�civmxkfp^af~\X¤5t�^2opj[Z¥b�fgb�c�j=^X³5^axkcX\�c�vmxkfp^af~\¨d�opj±�Tc*hm\�cXw±o~\A\�^ao r ^al�jm��v5fglnj~^y\0¢£f r o
�[l r ^ahmop �jmoW�[ln�~oR^al�f~j§¤�t¸\�^ao r ^�lnjk��vTf~l�j=^ r cXv r cM\�cXj=^a\io� nf[dXoR^al�f~j²l�jN^�xkc�lnj]¢£f r b1oR^�lnfgj#\�Z]\�^�c�b�^axmoR^
l�\¨l�jT\�l�w]c�opj�o r cMo1fp¢´l�j=^�c r cM\_^M³I �lnªgci^�xkc�vkx[Z]\�l�d�og �jmc�ln�gx[�Tf r xmf=f]w�fg¢E^�xmc�hm\�c r ¤§Y=^ao r ^al�jm�¯¢ r fgb ^�xmln\
 nf]d�op^�lnfgj§³=^�xmc¨hT\�c r dXopj�c,�]vk nf r c0^�xmc�o r cMo�[Z1b1opª[lnjk���[l r ^ahmop =s_hkb�vm\�^af1\�cXcAl�¢�^axkc r cAl�\e\�fgb�c,^axkl�jm�
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lnj=^�c r cM\_^al�jk�T¤WY]hmdyx*\�cXo r dyx\adyxkcXb*c�l�\ o r c� �oR^�ln�gc·\adyxkc�b�cg³Mlnj*d�fgj=^ r og\�^�^af¨ogj�op�T\�f~ �h]^ac�\�cXo r dyx\adyxkcXb*c
� xmc r c2^�xkc�hm\�c r dXopj¥°mjTw�l�jk¢£f r b�op^�lnfgj � xmop^�cX�gc r xkc r  �f]dXoR^�lnfgj�l�\X¤��¨f[fg�~ �cl�\Gogj±op�T\�f~ �h]^aci\�cXo r dyx
cXjk�glnjkc~¤ �Ah r �ghkl�w]c�f r fgh r «�c�� og\a\�ln\�^aogj~^�o r c�ogvkvk nlndXoR^al�f~jm\ � xklndyx v r fgv5f~\�c�o r c� �oR^�ln�gc¥\�cXo r dyx
\adyxkcXb*c��mo~\�cMw�f~j�\�^ao r ^al�jm�*v5fglnj=^a\X¤

�Ah r �ghkl�w]cElnb�v r fR�gcX\5^axkc v5c r d,cXv]^�lnfgj�^axkcEhm\�c r xmog\§fp¢]xkc r vkx[Z]\�l�d�og pc�j[�[l r fgjmb*cXj=^X¤3SA\�lnjk�0�[l r ^ahmop 
jToW�=ln�~op^�lnfgj§³�^�xkc�hm\�c r d�ogjiogdXd,cX �c r op^�c xmc r vkx[Z]\�l�d�og ~jmoW�[ln�~op^�lnfgj2f r �[l r ^�hTop n �Z�c�j=^ac r l�jT\�l�w]c��khkln nw]lnjk�=\�¤
SA\�lnjk��oib�hk �^�l�w]l�b�cXjm\�lnfgjTop ¬d,f~j~^ac,�[^X³[f~h r �ghkl�w]c¨vTc r b�l�^a\�^�xmc¨hT\�c r ^af��[l r ^ahmop n nZ1�=l�\�l^eo�d,l�^_Z1l�j�^�xkc
vTog\�^�f r w]h r lnjk��oiv r cXd�ln\�c�\�cMog\�fgj§³Xs_hm\�^·�[Z¯\�c,^�^�lnjk��xmc r ^�cXb*v5f r op I nf]d�oR^al�f~j�ogjmw¯�[Z � op nª=lnjk��l�j�^�xkc
\�^ r c�c�^X¤

« l�^�x¡f~h r wkc,°mjkl�^�lnfgj�fg¢ d,f~j~^ac,�[^X³m^�xkciv r lnjmd�l�vk ncfg¢E�=l r ^�hmog §jmoW�[l��=oR^al�f~j�l�\e^axkc�\aopb�c � xmop^�cX�gc r
^axkc�d�fgjm\�l�w]c r cXw w]lnb�c�jm\�lnfgj l�\�¤�¶·xkc±hT\�c r l�\� nf]d�oR^acXw lnjm\�lnwkc¡^�xmc±lnj]¢£f r b1oR^�lnfgj \�Z]\_^ac�b opjTwµxkc r
d�fgj=^�c��[^Gd,fgj=^yoplnjm\·^�xmc�d, nf~\�cw]f]d,hmb*cXj=^a\X¤T¶·xkchT\�c r jmoW�[ln�~oR^acX\�^axkclnj]¢£f r b1oR^�lnfgj¡\�Z]\_^ac�b �=Z��gf~l�jm�
¢ r fgb f~jkcGw]f]d,hmb*cXj=^´^af�opjmfp^�xmc r hT\�lnjk�2^axkc¨wkf[d�hkb�c�j=^a\´v r cX\�c�j=^ lnj�xkc r d�fgj=^�c��=^M¤ �´f~jm\�cXÂ=hkc�j=^a �Z~³gl�¢
� cio~wkw¡o�wkl�b�c�jT\�lnfgj¥^af�opj±l�j]¢£f r b1op^�lnfgj¡\�Z[\�^�cXb¥³m^axkcijmoW�[ln�~op^�lnfgj¥b�cXdyxmogjkln\�b fp¢V^axkci�~hklnwkc � ln � 
� f r ª � l�^�x�^�xkc2jmc � w]l�b�cXjm\�lnfgj � l�^�x�op nb�f~\�^·jmf�dyxTopjk�~cg¤
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� jN�X}g}g|m³IY]dyxkln �l�^Ac�^�og :Hn��| J xmoW�~cilnj~^ r f]w]hTd,cXw�^�xkci^�c r b ��d,fgj=^ac,�[^�ÀÎo � o r c �¨opvmvk �l�d�op^�lnfgj§¤I�kf r ^axkc�b¥³
^ax r c�c0lnb�vTf r ^yopj=^ og\�vTcMd�^y\Efp¢§d�fgj=^�c��=^ o r c�U � xkc r c0Z~fgh1o r cg³ � xkfZgf~h1o r c � l^ax¯opjmw � xmop^ r cX\�fgh r d,cM\
o r c�jkcMo r �[Zg¤ G f r cXfR�gc r ³T^�xkcXZ�c��]vk nogl�j�^axmoR^�d�fgj=^�c��[^ln\ijkfp^f~jk �Z� �lnb�l^acXw�^af¥^�xkc�hm\�c r � \2 nf]d�oR^al�f~j
�mh]^l�jTd, nhmw]cX\2og n\�f� �ln�gx=^�lnjk�T³¬jkfgl�\�c* nc��gcX 9³¬jmc,^ � f r ª¡d,fgjmjkcXd,^�ln�=l�^_Z

. . .
� ^2c��gcXj�lnjmd� �hmwkcX\¨^�xmc¯\�f]d,l�op 

\�l�^�hmop^�lnfgj U´^�xkc�hm\�c r l�\ � l�^�xPxkl�\�b1ogjmop�~c r f r�� l�^�x o#d�fpÀ � f r ª~c r ¤ G f r c±�~c�jkc r og � nZg³·d,f~j=^�c,�[^�ln\
r c�v r cM\�cXj~^acXw��[Z�c��~c r Z�vkx[Z]\�lndXop �vmo r opb�c,^ac r ^axmoR^�ªgcXc�vm\i^�xmc�\�Z]\_^ac�b o � o r c1fg¢e^�xkc¥\�^aoR^ac�fg¢0^�xkc
cXj[�=l r fgjkb�c�j=^M¤

� c�Z2opjTwt0�5f � wIH � J c,�]vk �oplnj2^�xmop^ d�fgb�b�fgjw]c�°mjkl�^�lnfgjm\ o r cEjkfg^ \�h��¯d,lnc�j=^� nZ��gc�jmc r op p^afGlnjmd, nhmw]c
cX�gc r Z1lnj]¢£f r b1oR^al�f~j�^axmoR^Gd�fghk �w��5co*vmo r ^efp¢ ^�xkcd�fgj=^�c��[^X¤k�kf r ^�xkcXb U
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¶·xmc¯oph]^axkf r \�c,�]vk �oplnj�^�xmop^il¢0ogj�lnj]¢£f r b1oR^al�f~j�dXopj��5c¯hm\�cXw�^�f¡dyxmo r o~d�^ac r l WXci^axkc�\�l^ahmoR^al�f~j�fg¢·o
vTo r ^�l�d,lnvmopj=^�l�j�opj�l�j=^�c r o~d�^al�f~j§³m^axkc�j�^�xmln\�lnj]¢£f r b1oR^al�f~j±l�\¨d�fgj=^�c��[^X¤ �´xkc�j�opjTw��Afp^�W H | J v r fgv5f~\�c
o*\�l�b�ln no r w]c,°mjml^al�f~j§¤ �Ah r w]c,°Tjkl^al�f~j¥ln\� ncX\a\·�gc�jmc r op T^�xmogj�^axkcX\�c2w]c,°Tjkl^al�f~jm\X³]xkf � cX�gc r´� cA�5c� nlnc��gc
^axmoR^*l^1d, ncXo r  nZ±c��]xkl��ml^y\i^axkc r c� �oR^al��~c�og\�v5cXd�^*fp¢Gd�fgj=^�c��=^M¤ G f r cXfR�gc r ³ � l�^�x#fgh r w]c,°mjml^al�f~j§³7l^*ln\
v5f~\a\�l��k nc¨^�f�hm\�cd,f~j~^ac,�[^·^�f�vkx[Z]\�l�d�og � nZ¯f r �=l r ^�hmog � nZ1jmoW�[l��=oR^ac¨ogj�lnj]¢£f r b1oR^al�f~j�\�Z]\_^ac�b¥¤

u cMd,cXj~^a �Z�jkc � b�f]w]c� �\2fp¢ed,f~j=^�c,�[^2xmoW�~c*�5c�cXj v r fgv5f~\�cXw¬¤ q ogwkfR�=l�^�W�c�^iop  Hn� J xmoW�~c�v r f~vTf=\�cMw
o¡b*f]w]cX  fg¢ed�fgj=^�c��[^^�xmop^ r c� nl�cM\2fgj²o¡bihk �^�l�w]lnb*cXjm\�l�f~jmop �\�vmo~d,c~¤��kf r ^�xmc�b¥³ d�fgj=^�c��[^iln\�o¡\�^aoR^acg³
 nlnªgc r hkjmjkl�jm��f rA� op nª[l�jk�T¤5¶·xmln\2\�^aop^�c*ln\�w]c�^�c r b�l�jmcXw�hm\�lnjk�¥\�cX�gc r og �w]lnb�c�jm\�l�f~jm\X³5 nlnªgc�^�xkc1\�vTcXcXw¬³
^axkcixmcXo r ^ r oR^acf r ^�xkc��Tf]w]Z�d�o r wklno~d r x[Z=^�xmb�¤5ted�d�f r w]l�jm�1^�f�^�xkc��Wog �hmcfgj¡cMogdyx¡w]lnb�c�jm\�lnfgj§³T^�xkc
\�Z]\_^ac�b¸w]c,^ac r b*lnjkcM\el¢7^axkc2hm\�c r l�\ r hkjkjklnjk�1fp¢ � op nª=lnjk�T¤>RGo r �gcX ¬c,^Aog �H � J xmoW�~c�v r f~vTf=\�cMw�ogjkfp^axkc r
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b�hk �^�l�w]l�b�cXjm\�lnfgjTop kb�f]w]c� Tfp¢§d,f~j=^�c,�[^´dXop n �cMw�d,fgj=^ac,�[^ d,hk�5cg¤ � j�^�xmln\ b*f]w]cX 9³=d,f~j~^ac,�[^El�\ op �\�fo2\_^yoR^�c
wkc,°mjkcMw�o~d�d�f r w]l�jm�1^�f�\�c��gc r og �w]lnb�c�jm\�lnfgjm\X¤¬¶·xkc1oph]^axkf r \Gv r f~vTf=\�ci^�f¥ �f~�¯^axkc1d,fgj=^ac,�[^�wmoR^ao�opjTw
^af�b1ogªgcGf��1l�jkc�opjTop nZ[\�l�\E^af�c��=^ r o~d�^�l�j]¢£f r b1op^�lnfgj¯¢ r fgb ^axkl�\�wmoR^aom³[ �lnªgc¨vTcXfgvk nc�d,fpÀÁ nf[dXoR^al�f~j1l�j�^�xkc
\aopb�c r f[f~b�¤ �Ah r w]c�°mjkl�^�lnfgj¥op �\�f r cX �lncX\�f~j�o�bihk �^�l�w]lnb�c�jm\�l�f~jmop ¬\�vmogd�cg³[�kh]^0l�^0w]c,°TjkcX\·d,f~j=^�c,�[^0og\
o�\�c,^0fg¢�c� nc�b�cXj~^y\·jkfp^Go~\eo�\_^yoR^�c~¤

qEr c��[lnfghm\� nZg³ � c�xmoW�gc�lnj~^ r f]w]hTd,cXw�f~h r w]c,°Tjkl^al�f~j fp¢ed,f~j~^ac,�[^opjmw�w]cX�gcX �f~vTcMw�ogj opvkvk nl�d�oR^al�f~j
r c� nZ[l�jm��f~j�o�bihk �^�l�w]lnb*cXjm\�l�f~jmop §d�fgj=^�c��=^ H { J ¤[¶·xmln\eogvkvk nlndXoR^�lnfgj�ln\eo��[l r ^�hTop Ibihm\�c�hmb®�ghkl�w]c¨hm\�l�jk�
o�d,fgj=^ac,�[^Aw]c�°mjkcXw±ogd�d�f r w]lnjk�*^�f1^axkcivkx[Z]\�lndXop �wkl�b�c�jT\�lnfgj¡ogjmw�^�xkci^�xkcXb1oR^�l�diwkl�b�c�jT\�lnfgj§¤ � j�^�xmln\
ogvkvk nlndXoR^al�f~j§³]^�xmcihm\�c r � \Ad,f~j~^ac,�[^Gd,f~j=^aoplnjm\Gªgc�Z � f r wk\eopjTw
S u �²^�xmop^Ao r c\�v r cMogw¥lnj¥^�xkc�vkx[Z[\�l�d�op 
cXj[�=l r fgjkb�c�j=^M¤~¶·xkc S u ��o r cAw]l r cXd�^a �Z�v r cX\�c�j=^acXw�^af^�xmcAhm\�c r opjmw¯^�xkcAªgcXZ � f r wk\´o r c0hm\�cXw�^afi°mjTw
¢£h r ^axkc r S u � ogdXd,f r w]lnjk��^�f*^�xkc�^axkc�b1op^�l�d2w]l�b�cXjm\�lnfgj�³khm\�l�jk� �¨f[fg�~ �c~¤

�~fgjkcM\eopjmw Y r f � j�H } J xmoW�gc¨lnj~^ r f]w]hTd,cXw¥o*b�cXdyxmogjkl�\�b ^af1hm\�c2d�fgj=^�c��=^elnjm\�lnw]cogj�lnj]¢£f r b1oR^al�f~j
r c,^ r lnc��Rog ·\�Z]\_^ac�b¥¤E¶·xkl�\1\�Z]\�^�cXb hm\�cM\*^�xkc�hT\�c r � \* �f]d�op^�lnfgj og\1o�\�hkvmvk �cXb�c�j=^ao r Z²d r l�^�c r l�o±lnj ^�xkc
lnj]¢£f r b1oR^al�f~j r c,^ r lnc��Rog §b�cXdyxmogjkln\�b¥¤m¶·xkl�\ � f r ª¯ln\ r cX nop^�cMw¯^af¯fgh r vmxkfp^af~\e�~hklnwkc\�lnjmd,cil^GhT\�cM\·^�xkc
hT\�c r � \� �f]d�op^�lnfgj�^�f r c,^ r lnc��~cAvkx[Z]\�lndXop n �Z¯d� �f=\�c�vkxkfg^�f=\�¤

¶ op�~�glnjk�Gvkxmfp^�f=\�hT\�lnjk�¨�gc�f~� r opvkxmlndXop gd�f=f r wkl�jmop^�cM\§l�\ oAxkfg^�^afgvkl�dp¤Rt0b�f~jk�0^axkced,h rar cXj=^�v r fps_cMd�^a\
� c d�ogjPd,l�^�c�^axkc�«�f r  �w[ÀÁ« lnwkc G cXw]l�o c��AdyxTopjk�~c�v r fps_cMd�^ Hn�X� J op^ G lnd r f=\�fg¢Ë^ r cX\�cXo r dyx f r ^�xkc
�¨cXf=Y[jTopvkv5c rV� c���\�l�^�c��g¤Y�fg^�x�v r fps_cXd,^a\7v r fgv5f~\�c´^�f2lnjmw]c,�*vkxkfg^�f~\7hT\�lnjk� � q Y�d,f[f r w]lnjmop^�cX\X¤ G f r c,À
fR�~c r ³,^axkc´«�f r  �w[À;« l�w]c G cXw]l�o0c��Adyxmogjk�gc�op �\�fGc�j[�[ln\�l�f~jm\¬^axkc·\�xmo r lnjk�0fg¢mvkxkfg^�f=\�o~d r f~\a\ � f r  �w[À � lnwkc
hT\�c r \X¤ �Ah r vkxkfg^�f=\2opvkvk nl�d�oR^al�f~j�og n\�f¥hm\�c1vkxkfp^af~\¨^yop�g�~l�jm�m³¬xkf � c��~c r l^jmfp^fgjm �Z¡v r f~vTf=\�c*^�f r c,À
^ r lnc��~cAvmxkfp^af~\eogdXd,f r w]lnjk�i^�f¯o��gc�f~� r opvkxmlndXop 5 �f]d�op^�lnfgj��kh]^Gog n\�fi^af�jmoW�[l��=oR^�cA^�x r f~hk�gx�o�vmxkfp^af�\�c,^
hT\�lnjk�1d,f~j~^ac,�[^X¤

¶·xkc � w]c��[l�\TH��W{ J opjmw2^�xkceY[jmogvm¶�f=¶�cX � 0Hn�g� J v r fps_cMd�^y\§hm\�c�wkl��~l^yop =vkxkfp^af~\�^�f¨ nf[dXoR^acE^�xmc�hT\�c r lnjm\�lnw]c
^axkcvkx[Z]\�lndXop �\�vmogd�cg¤ � j��Tfg^�x¡d�o~\�cM\·^�xmcihm\�c r ^yopª~cX\0o1vmxkfp^af¯opjmw�Â=hkc r lncX\·^axkc�\�Z]\_^ac�b©^�f r c,^ r lnc��~c
r c� nc��Rogj~^�l�j]¢£f r b1op^�lnfgj§¤ � j � w]c��[l�\2^axkc�fg�]s_cMd�^�ln�gc�ln\i^�f±°mjmw²o r cX �cX�Wogj=^ � cX�²vmog�gcX\�ogdXd,f r w]lnjk�¥^�f
^axkc¨vkxkfp^af^yopªgcXj¯�[Z*^�xkc¨hm\�c r ¤ � j¥Y[jmopvT¶�f=¶�cX � T^�xkc¨fg�ks_cXd�^al��~cGl�\´^�f r c,^ r lnc��~c0^afgh r ln\�^�l�d0lnj]¢£f r b1oR^al�f~j
o~d�d�f r w]l�jm�i^af�^axkc2vkxkfg^�fT¤

� ��=�8DC
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� j*^axkln\ o r ^�l�d, nc � c·xmoW�gc·v r cX\�c�j=^acXw*o¨wkc,°mjkl�^�lnfgj�fg¢Id�fgj=^�c��=^V�mo~\�cMwif~j*^�xkcejkfg^�lnfgj*fp¢Iv r fW�[lnb�l^_Z~¤R«�c
xToW�gc�v r cX\�c�j=^�cMw�xkf � ^�xmln\0wkc,°mjkl�^�lnfgj¡dXopj��Tcihm\�cMw�^�f¯d,f~bi�klnjkc2�[l r ^ahmop §ogjmw�vkx[Z[\�l�d�op �jmoW�[l��=oR^�lnfgj�¤
«�c�xmoW�gcAl� n nhm\_^ r op^�cMw¯^axkln\�v r lnjmd,lnvk nc � l�^�x�^ � f*ogvkvk nlndXoR^�lnfgjT\�U]o�«�cX��o~\�\�ln\�^aogj=^ � xkl�dyx�v5c r b�l^y\�^�xkc
hT\�c r ^af¥jmoW�[l��=oR^�ci^�xkc � c���ogdXd,f r w]lnjk�¯^af�^�xkc*^�xmc�b1oR^alnd1w]lnb�c�jm\�lnfgj V¬o��ghkl�w]c � xkl�dyx±v5c r b�l^y\�^�xkc
hT\�c r ^�f��[l r ^�hmog � nZ�ogjmw�vmx=Z]\�lndXop n �Z�jmoW�[l��=oR^�cA^�x r f~hk�gx¥o*vkxkfp^af~\ed�fg n �cMd�^�lnfgj�¤

�´f~hkvk nl�jk�Nvkx[Z[\�l�d�op Aopjmwµ�[l r ^ahmop AjmoW�[l��=oR^�lnfgj v5c r b*l�^a\¯^�xkc�hm\�c r ^af²xmoW�gc¡oNÂ~hmlndyª ogd�d�cX\a\�^�f
r c� nc��Rogj~^§lnj]¢£f r b1oR^al�f~j§¤�SA\�lnjk�0vkx[Z]\�lndXop pjmoW�[ln�~op^�lnfgjA^�xkcEhT\�c r � \�d�fgj=^�c��=^�og  � oWZ]\¬d,f~j~^yoplnjm\§w]f]d�hkb�c�j=^a\
^axmoR^io r c�vkx[Z]\�lndXop n �Z±d� �f=\�c~¤�t�^iopj[Z�b*f~b�c�j=^X³¬^axkcX\�c¯w]f]d,hmb*cXj=^a\dXopj��Tc1hT\�cMw�o~\\�^ao r ^�lnjk�¥v5fglnj~^
^af��=l r ^�hmog � nZ1jmoW�[l��=oR^acG^axkc2l�jk¢£f r b�op^�lnfgj�\�Z]\�^�c�b¥¤��´f~hkvk nl�jk��vkx[Z]\�lndXop ¬opjmw��[l r ^�hTop ¬jmoW�[ln�~oR^al�f~j�op �\�f
v5c r b�l^y\�f~h r vkxkfp^af²�ghmlnw]c±^�f#v r f~vTf=\�c±jkc � \�c r �[lnd�cX\X³  nl�ª~c¡�[l r ^�hTop n �Zµ�[ln\�l�^�lnjk�#o#d,l�^_Zµwkh r lnjk�No
wkl$#Ic r c�j=^0\�cMog\�fgj�f r �[l r ^�hTop n �Z¯cXj=^�c r lnjk��l�j�d, nf~\�cXw��khkln nwkl�jk�=\�¤
� ����� × �MÔyÞXåÎÖ[Ù�Ø=Ø]Ôaà�× ÝyÞXá

>@?TZA>CB



���������
	���������������
	������������������� ��!#"$!#��%'&�(*)+���-,.!#"0/1!23�4��!#� �-�#� �W{

� j�f~h r ¢£h]^ah r c � f r ª]\X³ � cvm nogj¥^�f�¢£h r ^�xkc r w]cX�gcX �f~v�f~h r vkxmfp^�f=\0opvmvk �l�d�op^�lnfgj§¤T¶�f1lnb�v r fR�~c�^�xkc
r c� nc��Rogjmd,c*fp¢E^axkc�v r fgv5f~\�cXw¡vmxkfp^af~\X³ � c � l� n Vhm\�ci^axkc1w]c,°Tjkl^al�f~j � � �0^�f¥�khmlnw�d,f~j~^ac,�[^X¤§¶·x[hm\X³ � c� ln n 0xmoW�gc�^afNog\a\�f]d�lnop^�c�o w]l #5c r cXj~^¯b1op�[lnbihmb w]l�\_^yopjmd�c¥^�f cMogdyxµvkxkfg^�fm¤´¶·xkc�j§³ � c � ln � G¢£f]d,hm\
f~j ^�xkc±d�fgjm\�^ r hmd,^�lnfgj fp¢¨^�xkc¡lnj]¢£f r b1oR^al�f~j \�Z]\�^�c�b¥¤E« l�^�xµ^axkc±w]cX�gcX �f~vkb�c�j=^¯fp¢�b�fg�kln �c¡wkc��[lnd�cX\
cMÂ=hkl�vmvTcMw � l�^�x±o�w]l��~l^yop 7d�ogb*c r om³To�� r cXoR^¨opb�fghkj=^¨fp¢ w]ln�gl�^aog �vkxmfp^�f=\0l�\Ad r cMoR^acXw¬¤I¶·x[hm\�³ � c � ln � 
\�^�hTw]Z�xmf � d�fgj=^�c��[^Ad�ogj��Tc�hm\�cMw¥^�f�cXog\�c2^axkc�\�xmo r lnjk�1fp¢7^�xmcX\�civkxkfg^�f=\0�5c,^ � c�c�j�hT\�c r \X³mlnj�f r w]c r
^af1d,fg n �op�5f r oR^�ln�gcX �Z1d r cMoR^�c¨^axkc2l�jk¢£f r b�op^�lnfgj¥\�Z]\�^�cXb�^�xkcXZ � ln � �jmoW�[l��=oR^�c~¤
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� × B ×��kÙXåÎÒÙ��på 
pÛ B × �¬ÙMß~Þ �pÓ Ú �MÜ �k×��¥ÙXÓ � Þ 
WÔM× �5Þ � Ù,à�ß~åÙ¯Ú_â=ÔyÞ�àÎÛ�ÞXæ�ÝyÞMÖRÚ_Ô � Ú2åÎØ=ÙXÝyÔyåy× > Ö��	��
 Ì��Æ��nÌ ���� È�Í=ÇgÊ����������� ��� È¨ÈAÇ��������XÊ�� � �~Æ! � 
#" Æ#$ � Í[Æ ��% Ä �'&�(  �) *,+ Ü.-0/0/3]~×
-p× A× B ã]Þ � ßmÜ 	´× B Ú 
WÔyåÎÞMÖmÜ21~×43�ÞMÖ �~Ü �]× � ÞXÖ��gÜ Z ×45�ÞRÞMØ]Ô�à�ÜpÙXÖ=ß�6�× ��ÓÕÖ�
MÔaàÎÚ_ÞMÖm× 	�Û~ã]Ô�à �MÑ=ÓßgÔ � B 6*ÞMã~ÓÒÕÔ
	 ÞMÖRÚ_Ô � Ú#79Ù � Ù�à_Ô �TÞMÑ~à �Ñ~Ó�ßgÔM×98 �:(  �� 
#�,;<� Æ_Æ>= � Ê�? � 
�" Æ ÜA@ � ]4- ��B ]4@0@gÜ � ^3^4CR×

@g× �gÔaà �XÔaÛED�à_ÓÖiÙ�Ö[ß � Ù � à_ÔaÖ=ÝyÔ��¬Ù �XÔM× �7â=Ô´ÙXÖ=Ù�Ú_ÞMáGÛ¨Þ�æmÙeÒ�Ù,à �MÔ,7 åÎÝ�Ù�ÒÕÔ�âRÛgØ]ÔaàÎÚ_Ô � Ú_Ñ[Ù�Ò���Ôyã�åÎÔ�Ù,à_Ý�â2ÔyÖ �MÓÕÖ=ÔX×��� È�Í=ÇgÊ ��
 = � Ê�? � 
�" ÆF����HG�I�JK=LI.M�Æ�Ê � ÈAÆ ÜA@N/�O ��B C0P � � /4C BQ�0� CpÜ � ^N^NRp×
]~× A× 	 â=ÔaÖ�ÙXÖ=ßTSeÙ��gÓßU5´ÞXÚ �M×�	 ÞMÖRÚ_Ô � Ú B � ��à_Ô �WÙ,Ú_ÓÕÞMÖ±ÙXÖVS·ÓÕåÎåÎÔyá2ÓÕÖ=Ù�Ú_ÓÕÞMÖ�ÓÕÖVW�ã~Ó �pÑ~Ó Ú_ÞMÑ=å 	 ÞXá2Ø=Ñ~Ú_ÓÕÖ �
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 Æ � ����� ;  �� 
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�" ÆX$ � Í � �hgi$ �  E$��XÊ�jk \$ � jH E$ ��
�� jH \$ � ��j'�0�Q�\l � ? �Xmn��� �~Ê �#o Ê�p 8 ?�� 
#� � � Æ_Æ�j��� � m ��
�� ��� � � �ql�ÇpÈE�0�fr:�N�aÊ � 
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 ���XÊ�� � ��� ; ��� � m ��
#� ��� � � �qI�MXÆ_Ê � ÈzI��,� � �Q� � ÆKl>G � I.Ie) *4* Ü.-/N/N/p×
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	 â[Ù�Ú_â=ÙXá�× 	 ÞXÖpÚ_Ô � Ú 	 Ñ=ã]Ô �
tIÒÕÔ � Óã~ÒÕÔAÙ�Ö[ß 
�� ÔyÝ�Ú_Ó �MÔx6�ÙXÖ~ÓØ~Ñ=ÒÙ�Ú_ÓÕÞXÖ1ÞXæ �pÔyÖ=åÎÔ�ß 	 ÞMÖRÚ_Ô � Ú	SeÙ�Ú�Ùp× > Ö���% Äs� 8 I�G�� %7Ü.-/N/3]g×
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�" ÆX$ � Í � �¯È �NZ � ;<� ����2Ç Z ���aÇ��nÊ � ÇpÆu�[� m,� 
 È��XÊ�� � ���4��� � Æ_Æ Ü�-0/0/3]~×� -p× > ×�6�Ù�Ý 	 ÞMÒÕÒËÜ9S¨×�6*ÓÒÕÒÙ�à�ßkÜ 	´× Z ÙXÖ=ß~ÔyÒÕÒËÜ�ÙXÖ=ß B × �pÚ_ÔyÔyßm× �pâ[Ù�à_Ôyß � ÓÕåÎÓÕÚ_ÓÕÖ ��ÓÕÖ 
�� W B �	w Z 	 Ó Ú;Ûk× > ÖG��=Ê ��
 ���XÊ�� � ��� ; ��� � m ��
#� ��� � � � ��� ;[; � Z�� 
 �XÊ���Ì � Ì�� 
 ÊËÇ�� ;Q� �=Ì�� 
 � �=È � �=ÊËÆ ÜWØ=Ù �MÔaå�RNR B ^3]g× B 	'6 �§à_ÔaåÎåyÜ2-/N/4-R×� @g×u1~× Z Ô 
pÓÕá2ÞXÚ_Þ�ÙXÖ=ß_|A× B ÛpÙ,Ú_åÎÑ�
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�pÓåÎÑ=ÙXÒ¬Ú�Ù �Xåy× > ÖV�e
 � � ��� �0�[���XÆ ��m J � Æ��<�0���[��� 8 ÇN�XÈ � �=Ê � �*Ä � � ; �nÊ�M % �=Ì�� 
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