
���������
	���
�������� ��������������� �!���"�#
�$%���!�#�&��'�$(�)$*
��
+ 
���,-���
�!�#��.0/1����
��324��56$(���3��.87-$(�����:9;��<

=4>@?BA�CD>FEHGJI#K�LNMPOQ?BM
RTSDU�VXW@Y4Z\[^]`_bacUdSeUgfh[jikSjl"m�n�abog[FVgp�fqn�ikp�n*r3ibfsU

r�ibfhtjn�odVgfsUuY�Z\[jlhlqn�vjnTw"[jiBxc[ji
yDz`{ abn�n�i�|c}FakSjogn
w"[^ikxc[^i�~�Z y m��j�
�
� m
RTw:�3m
�

� >F>^�d�)�PE�>;��>F�
�3n�_kSeogUg]`n�i^U�[j��Z\[^]!_kacUgn�o3|cp�fhn�ikp�n

r�ikfqt^n�o�VXfqUuY�[e����[^og[^iFUg[
yQ�!� fhibvFV3Z\[jlhlqn�vjnT��[^S^x
�:[jod[jiFUg[��
iFUdSeodfh[!���^|-�FR(�

Z��3m
�3���
���(�j�c�b �¡��

|@[^]`n�¢bfqv^¢c£¤xcfq]`n�ikVXfh[jiBSelkxbSeUdS^VXn�UdV�p�Sji`WBn�]`[cx@£
n�lqlhn�x¥W@YHSjVdVgab]`fqibv¦Ug¢BSDU�Ug¢kn�odn�Sjogn�]�Sei@YHxbfs�§£
�¨n�ogn�i^U©lhfhibn�SjoHp�[^ikVuUdodSjfqiFU�V�ª�nQSjp�¢ [e��«�¢bf¬p�¢­fhV
® ognQ}^akn�iFUglhY*��_b_bod[°¯cfq]�SeUgn�lhY*|cSDUdfhVX±kn�x-² ® �
|k³"W@Y
Ud¢bn¥xkSDUdSk´µ�¶¢bnH_bod[jWBSeWbfhlqfqUuY�[e��S·xbSDU�S�t^n�p¸£
Ud[jo*abikxbn�oTUg¢kn�]![cxcn�l�f¬V(Ug¢bn�i¹_kog[^_B[^oXUdfq[^ikSel�Ug[
Ud¢bn¦_kog[cxcakp�U�[j�*Ug¢bn¦_bog[^WkSeWkfqlhfsUdfqnQV�[j�%fsU�V4p�[jic£
VXUgo�SefhiFU�t@fq[^lhSeUgfh[jikV�´�~¹n�xcn�Vdp�odfqW�n�Ud¢bodn�n-]`n�Ug¢c£
[cxbV�[j��lhn�Sjogikfqibv`_bod[cxcakp�UdV�[j�#p�[jikVXUgo�SefhiFUdV�akVgfqibv
S�¢kn�S°t@YF£ºU�SefhlqnQxT_bog[^WkSeWkfqlhfsUuYTxcf¬VuUdogfhWbacUdfq[^iT�¨[jo:Ug¢bn
t@fh[jl¬SDUgfh[jiBV�´

» ¼¹½¿¾�¾�À�ÁFÂ¿Ã � Ã�Ä�Â·Ä�Å ��Æ ÁjÇ�Ä
È ¾HÉÊÄ�Ë

Ì fhvj¢b£Íxcfh]`n�ikVgfh[jikSjlÎxbSDU�S�p�Sji¹W�n-]`[cxcn�lqlhn�xÏW@Y¦S^VgVgab]`fhibv
Ug¢BSDUTfsU(«�S^V3_bod[cxcakp�n�x�W@Y�VX[^]`n%UuY@_Bn�[e�ÎVXUg[cp�¢kS^VuUdfhpJvjn�ib£
n�o�SDUdfqt^n¶_bog[cp�n�xcabodn�«�¢b[FVXn�VXUgodakp¸Udabogn�Sjikx`_kSjodSj]!n�Ugn�odV#p�Sji
W�n;n�VXUgfh]�SDUgnQx¥�¨og[^]Ð[^WkVXn�ogt^n�x�xbSeUdSb´��¶¢bn�±ko�VXU�VuUdn�_Êfhi
Ug¢kfhV�v^n�ibn�odSeUgfhtjn*Se_k_bog[FSjp�¢�fhV¶Ud[�p�¢b[@[^Vgn*S�p�l¬SjVdV¶[e�#vjn�ikn�og£
SDUdfqt^n�]`[cxcn�lhV*Sjikx;Ud¢bn�odn�Seodn!Vgn�t^n�o�Sel#fh]!_�[jogUdSjiFUTp�ogfqUgn�ogf¬S
vj[Dt^n�odibfhibv%Ud¢bfhV3p�¢b[jf¬p�n^´

ÑÓÒ U�VX¢k[jabl¬xÊW�n¦nQSjVgYÔUd[ÔÕ >@M:>FCDÖcO�> VdSe]`_blhn�V-�¨og[^]µS
�¨ablhlhY�Vg_BnQp�fq±kn�x4]`[cxcn�l×´

ÑÓÒ U�Vg¢b[jabl¬x�W�nTn�S^VXY!Ug[ >FØbÖbÙNÚ�ÖcOQ> Ug¢bnTlh[jv�_bog[^WkSeWkfqlhfsUuY
[j�#S�UgnQVuU3p�SjVgn
akikxcn�o�Ug¢bn*v^n�ibn�odSeUgfhtjn(]![cxcn�lº´

ÑÓÒ UTVX¢b[^abl¬x�W�nJnQSjVgY�Ud[ LNM�ÛÍ>^C Ug¢knJ_�[^VXUgn�odfh[jo�xcf¬VuUdogfhWbac£
Udfq[^i�[Dtjn�o�abib[^WkVXn�ogt^n�x`tDSeodf¬SeWblhn�V�fhi�Ud¢bn3]`[cxcn�lB«�¢bn�i
Vg[j]`nTtDSeodfhSjWblqnQV¶Seodn([^WkVgn�odtjn�x"´

ÑÓÒ U\Vg¢b[^ablhx!W�n�n�S^VXY*Ud[ ÙN>@ÖcCDM Ud¢bn�_kSjodSj]!n�Ugn�odV�²N[jo�xcf¬Vu£
UdogfhWbacUdfq[^ikV�[Dtjn�oÎUd¢bn*_kSjodSj]!n�Ugn�odV�³¸´

Ñ �¶¢bn¶]`[cxcn�lBp�l¬SjVdV�Vg¢b[^ablhx�W�n\ÜBn�¯cfqWklqn¶n�ik[jabv^¢JUd[ CD>FÝ:�
CD>@Þ�>@MPO Ud¢bn%VuUdogaBp¸UgakognT[e�:Ug¢bn%xkSDUdS!n�ß�p�fqn�iFUglhYj´

r�ib�¨[jogUgabikSeUgn�lqY^ªe�¨[jo�xkSDUdS(lhfqà^n�fq]�Sjvjn�V�[^o�VX_�n�nQp�¢!fqU�f¬V�¢kSeo�x
Ug[�VdSDUdfhVX�¨Y-Sjlqlá[j�:Ud¢bn�Vgn%p�odfsUdn�odfhS!Vgfq]�ablsU�Seibn�[jakVglhYj´���fq¯FUdabodn
]`[cxcn�l¬V�ªB�¨[jo3n�¯bSe]`_blhnjªPVgSeUgf¬Vu�¨Y�Ug¢kn*±ko�VuU��¨[^abo
p�ogfqUgn�ogf¬S`WbacU
�NSefhlj[^i*ogn�_bodn�Vgn�iFUdSeUgfh[jikSjl°S^xcn�}FakS^p�Y3�¨[jo�xbSeUdS�fhi*«�¢bf¬p�¢%VXn�tF£
n�o�SelcVgn�_kSjodSeUgn¶p�SjakVXnQV�p�[^ikVX_kfqodnÎUd[T_bog[cxcaBp�n¶n�S^p�¢�[^WkVXn�ogt^n�x
xbSeUdSÓt^n�p¸Ud[joQ´ Ò �uª��¨[jo�n�¯bSe]`_blhnjª3SjiÊfq]�Sjvjn�p�Sei�p�[^iFUdSefhi
Vgn�tjn�odSjlÎ[^Wcâun�p�UdV�ªÎSei¥Sjp�p�abo�SDUgn�]`fs¯@Ugakogn4]`[@xbn�l¶[e�3«�¢k[jlhn
fh]`SjvjnQV*]JakVXU�¢BS°tjn�S;Vgn�_kSjodSeUgn�]`fq¯FUdabodn-p�[^]!_�[jikn�iFUJ�¨[^o
n�t^n�odY�_B[FVgVgfqWklqn;ã�äDå�æ�ç§èPéDê×çNäDè�[j�Î[jWcâunQp¸U�V(Sjikx¦fsU*f¬V(Ug¢bn�ogn�£
�¨[jodnTn�¯c_�[jibn�i^UdfhSjlqlhY�fhibn�ß�p�fqn�i^UQ´
�
fqodn�p�Ugn�x"ªeSjp�Ycp�lqf¬p�v^odSj_b¢bf¬p�Sel^]`[@xbn�l¬V�²XçNë§ì�ë�p�SeaBVgSjl^]`[cxcn�l¬V�³
Seodn�Sei!n�ß�p�fhn�iFU�«¶S°Y*Ug[*odn�_kognQVXn�i^U#]JaklsUdfq_blhn3Vgfq]�ablqUdSeikn�[jaBV
p�SjakVgn�V%Vg[�Ug¢bn�YÓp�SeiÏ[Dt^n�o�p�[j]`n!Ug¢kn�ogn�_bodn�Vgn�iFUdSeUgfh[jikSjl�fqic£
Sjxbn�}FakSjp�fqnQV�[e��]`fq¯FUdabodn(]`[cxcn�lhV�ªcWbacU�n�¯cS^p¸U¶fqib�¨n�odn�ikp�n(W�n�£
p�[^]`n�V%fhiFUgo�Sjp�UdSeWklqn�«�¢bn�iÓib[cxcn�VJ¢kS°tjn�]`[^ogn�Ud¢kSei©S��¨n�«
_kSjogn�i^U�V�«�¢kfhp�¢�fhV�UuY@_bf¬p�SjlqlhY(Ug¢bn�p�S^VXnÎ�¨[jo�Vgn�ikVg[jodY*xbSDU�S�lhfqà^n
Vg_Bn�n�p�¢4[jo�fh]`SjvjnQV�´

í I í î
ï-ð-ñ�ï � ñ�ò�ó�ï�ôõñ�ó�ö G ð G ó�÷ G ñ�ó
÷�ï`ø�ù"ï�ôõúûò�ü G ô�ù

ý od[jv^ognQVgV"¢kSjV:ognQp�n�i^UdlqYTW�n�n�iJ]�Sjxcn\W@Y(aBVXfhibvTSe_b_bod[°¯cfq]�SeUgn
fhic�¨n�odn�ikp�n�Udn�p�¢bibf¬}Fabn�V�fhi�xcfhodn�p¸Udn�x%S^p�Ycp�lhf¬p�vjo�Se_k¢kVáUd¢kSDU�Seodn
Ug[@[¹xcn�ikVgn�lhYÏp�[jikibn�p�Ugn�xÓUg[¦Sjlqlh[D« n�¯bSjp�U�fhic�¨n�odn�ikp�nj´��¶¢kn
Ugodabn4_B[FVuUdn�odfq[^o�xcfhVXUgodfhWbacUgfh[jiÔ[Dtjn�oJUd¢bn�abib[jWBVXn�ogt^n�xÓtDSeodfq£
SeWklqnQV�ªáþ`ªáf¬V
Sj_b_bod[°¯@fh]�SDUdn�x�W@Y�akVgfqibv4S�xbfhVXUgodfqWkacUgfh[ji"ª"ÿ`ª
Ug¢BSDUTlqfhn�V
«�fsUd¢bfhi¦S4VXfh]`_blqn�o(Sjikx�]`[jodn%UdodS^p¸U�SeWblhn�p�lhS^VgV3[e�
xcf¬VuUdogfhWbacUdfq[^ikV¶Seikx�Ug¢kSeU¶]`fhibfh]!f���nQV\Ug¢bn � ablhlqWkS^p�àF£Íw�n�fhWblqn�o
xcfhtjn�ogv^n�ikp�n����
²ºÿ���� þ%³�´
~Ê¢kn�i¹ÿ fhV
akVgn�x�fqi;_klhS^p�n![e�Îþ
�¨[jo#n�t°SjlqaBSDUgfhibv
Ug¢bn�lh[jv(_bog[^WkSeWkfqlhfsUuYT[j��S3Ugn�VXU�p�S^VXn^ªQfqU�vjfhtjnQV
S�lq[D«�n�o\WB[^abikx�«�¢k[^Vgn3Udfqv^¢^Udibn�VdV\fhV����
²ºÿ���� þ%³¸´#~Ê¢bn�i�ÿ
f¬V¶akVXnQx-fhi4_blhS^p�n([e�#þ¿�¨[jo�S^x°âuakVXUgfhibv`_kSeo�Se]`n�Udn�o�V�Ud¢bn�odnTfhV
ib[�vjakSjodSji^Udn�n¶Ud¢kSDU\Ug¢bn(lq[^v%lhfqà^n�lhfq¢b[@[cx`[e�áUd¢bn(_kSeo�Se]`n�Udn�o�V
fhikp�odn�S^VXnQV�ªeWkacUÎUd¢bn�lh[jv%lhfqà^n�lhfq¢k[F[cx!_�n�ikSjlqf���nQx�W@Y%Ug¢kn3fhikSjp�£
p�akodS^p�Y-[j�#Ug¢bn!Se_b_bod[°¯cfq]�SeUgn*fhic�¨n�odn�ikp�njª	���3²×ÿ���� þ%³�ªBxc[@n�V
fhikp�odn�S^VXnT²Nm3n�SelbSjikx Ì fhiFUg[ji�ª y�
�
�
���� [jo�xbSji4ì�êÍë
é��qëhª y�
�
�
 ³�´



� ��Å�¾HÉ�� ¼ Æ À)¾��ÐÄ����¦Ä4Å Æ À
�
n�Vg_bfsUdn�Ug¢bn�Vgakp�p�n�VdVXnQV![e�
tDSjogf¬SDUdfq[^ikSel�fqib�¨n�odn�ikp�n��¨[^o`±bUX£
Ugfhibv¥p�SeaBVgSjl
]`[cxcn�l¬V�ª�fsU�f¬V-«�[jogUg¢�p�[jikVgfhxbn�odfqibvÔSHxcf���n�oX£
n�iFU%Se_k_bog[FSjp�¢¦fqi¹«�¢bf¬p�¢¦«�n�SeWkSjikxc[ji�Ug¢bn�t^n�odY�±ko�VuU%p�odfq£
Ugn�ogfh[ji�ª"n�S^VXn![e��vjn�ikn�o�SDUgfh[ji�ª"Seikx¦akVgn!v^n�ibn�odSeUgfhtjn�]![cxcn�lhV
�¨[jo3«�¢bfhp�¢�v^n�ibn�odSeUgfh[ji4fhV3fqiFUgo�Sjp�UdSjWblqn� 
WbacU3fhic�¨n�ogn�ikp�n%Sjikx
lhn�Seodibfhibv�Sjogn�n�S^VXY^´ ® [jo(UdS^VXàcV
lqfhàjn�Ug¢kn�fhiFUgn�od_bodn�U�SDUgfh[ji�[e�
Vgn�ikVg[jodY¹xkSDUdSkª�fqib�¨n�odn�ikp�n4SjikxÓlhn�Seodibfhibv�Sjogn�«�¢kSDU`fhV�fh]�£
_�[jogUdSeiFU*Seikx;Ug¢bn`VXUg[cp�¢kSjVXUgf¬p�vjn�ikn�o�SDUgfhtjnJ]![cxcn�l�fhV\âuakVXU*S
p�[^i@tjn�ikfqn�i^U�«�S°YT[j�Bxcn�±Bibfqikv
«�¢kSeU�fhic�¨n�ogn�ikp�n¶SeikxJlqnQSeodibfhibv
Seodn%Sjp�¢kfqn�tFfhibvBªbVX[`Ud¢bn�odn%f¬V�ib[�_bo�Sjp�Ugf¬p�Sel�ognQ}^akfqodn�]`n�iFU��¨[^o
vjn�ibn�o�SDUdfq[^i�Ud[�WBn*nQSjVgYj´
�­_kSjoXUdfhp�ablhSjoglhY�fhi^Udn�odn�VXUgfhibv;p�l¬SjVdV([e�¶fqiFUdodS^p¸UdSjWblhn!v^n�ibn�odSe£
Ugfhtjn4]`[cxcn�l¬V�Seodn�Ud¢bn"! ý od[cxcakp�UdV�[e� � ¯@_�n�ogUdV$#¥² ý [ � ³*fhi
«�¢bf¬p�¢�Ud¢bn¦_kog[^WkSeWbfhlhfsUuYÊxcf¬VuUdogfhWbacUdfq[^i [Dt^n�o�SÔVXn�U4[j�J[jWb£
Vgn�odt°SjWblhnÏ²Nt@fhVgfqWklqn°³!t°Sjogf¬SeWklqnQV`fhV�xbn�±kibnQx�SjV!Ug¢kn�ib[jod]�Selq£
f���n�x�_kog[cxcakp�U�[e��Ug¢bn�xcfhVXUgodfhWbacUgfh[jiBV�vjn�ibn�o�SDUdn�x�W@Y&% Vgn�_b£
Seo�SDUdn"!Xn�¯c_�n�ogUdV$#�«�¢kn�odn4nQSjp�¢¥n�¯c_�n�ogU�UuYF_kfhp�SelhlqYHp�[jikVgf¬VuU�V
[e��S!UdodS^p¸UdSjWblhn%lhSeUgn�i^U
t°Sjogf¬SeWklqnT]`[cxcn�l:Ug¢kSeU3f¬V�n�S^VXY-Ug[�±kU
Ug[4xbSDU�Sb´ ® [joTxbSDU�S`Ug¢kSeU
lhfqnQV�fhi�S-xbfhVdp�odn�UdnJVX_BSjp�n^ªBS ý [ �
xcn�±kibn�V*S�xbfhVXUgodfqWkacUgfh[ji¹[Dtjn�oTxkSDUdS4t^n�p¸Ud[jo�V�ª('�fqi¹Ug¢kn��¨[^ls£
lh[D«�fqibv`«¶S°Y*)

+ ²,'�� -  �.�.�. -�/T³10 24365�3 ²,'�� - 3 ³7�8 2 3 5 3 ²,9	� - 3 ³ ² y ³

«�¢bn�ogn:- 3 f¬V%Selhl#Ug¢kn�_kSeo�Se]`n�Udn�o�V3[j��fhikxcfht@fhxbakSel�]`[cxcn�l<;kª5 3 ²='>� - 3 ³*f¬V*Ug¢kn-_bod[jWkSjWbfhlqfqUuY�[j�4'·abikxbn�oJ]`[cxcn�l?;Ô²¨fhiFUgn�£vjo�SDUdfqikvJ[Dtjn�o�Ug¢bnTl¬SDUgn�iFU¶tDSjogf¬SeWblhn�V\[e��]`[@xbn�l@;@³�SeikxA9!fqic£
xcn�¯@nQV�Selhlb_�[^VdVXfhWblhn�xbSDU�S(tjn�p�Ug[^odV�²XçNë§ì�ë�tjn�p�Ug[^odV#[j�PVXUdSeUgn�V�[e�
Ug¢kn3t@fhVgfhWblqn3t°Sjogf¬SeWklqnQVd³�´��¶¢bn3]`Seâu[jo�SjxctDSeiFU�Sevjn¶[j��S*_bod[@xc£
akp�U�[e�#n�¯c_Bn�oXU�V�f¬V�Ug¢kSeU3n�¯bSjp�U�fqic�¨n�ogn�ikp�n*f¬V�Vgfq]`_blhnj´\R(fhtjn�i
Sei4[jWBVXn�ogt^n�x-xkSDUdS�tjnQp¸Ud[joQª^Ud¢bn*l¬SDUgn�iFU¶tDSjogf¬SeWblhn�V�[j��xcf���n�oX£
n�iFUJn�¯c_Bn�oXU�V%Seodn�p�[^ikxcfqUgfh[jikSjlqlhY�fhikxcn�_Bn�ikxcn�iFU`VX[�Ud¢bn�odn�fhV
ib[B!Xn�¯c_blhSjfqikfqibv�S°«¶S°YC#b´
�¶¢bn�[jW@t@fq[^akV�«¶S°Y�Ug[-±bU(S ý [ � Ug[�xbSDU�S�fhV�Ug[-�¨[jlhlq[D« Ug¢kn
vjo�Sjxbfqn�i^U¶[e��Ug¢kn*lq[^v!lhfhàjn�lhfh¢b[@[@x()
D lh[jv + ²,'�� -  .�.�. - / ³D - 3 0 D lh[jv 5 3 ²='>� - 3 ³D - 3

E�F 8 + ²,9G� -  .�.�. - / ³ D lq[^v 5�3 ²,9	� - 3 ³D - 3 ²=H^³

�¶¢bn3±kodVXU�Udn�od] [^i`Ug¢bnT� Ì |`[e�"nQ}^aBSDUgfh[ji&H*fhVÎUgo�Sjp�UdSeWklqn�fq�
Ug¢kn�fqiBxcfqt@f¬xcakSjlkn�¯c_�n�ogUdV�p�[jodognQVX_�[jiBx%Ud[TUgo�Sjp¸U�SeWblhn�]`[cxcn�l¬V�´
IKJ�L6MONQPRNTSUNWVXPRYKZ[N\PRS(PRN$SUN$PR]^N`_=a6NTb�N$PKVXcRde]^NfMOL�g�NThei1j�L�PQYWVXk[SRV�hMOL�g�N$hlSmdeb�noZ[deYKZpdecqdeS`NWVXSsrAcRLta�NTb[N$PKVucRNvk�b�w[dlV�SUNWg�SRVXMOx[heNTSTyz b{cRZ�dlSvx|VXxCN$P:d}c:nodeheh4wCNAk�SUNWg{dlb{cRZ�N&nodlg�N\PtSUNTb[SUN&L�j~V�b�rSscRL�YKZ|V�SscRdeY�x�PRL�YTNTSUSGcRZ|VXcGYWVXbG�Xdeb4x�PRdeb[YTdex�hlN���wCNQk[SUNTg>cRL1x�PRL�g�k�YTNL6w�SUN$PR]�VXcRdeL6b�Sonod}cRZtVmn?NTheh}�=g�N$�[b[NWg�x�PRL6w[V�w[dehed}c�rvg�deSscUPRdew[k�cRdeL6bGy

r�ib�¨[jogUgabikSeUgn�lqY^ª"Ug¢kn�VXnQp�[jiBx;Udn�od] [ji¦Ug¢bn�� Ì |¦[e�¶n�}FakSe£
Ugfh[ji�H%fhi@tj[^lqt^n�VÎS!Vgab] [Dtjn�o\Selhl�ã�äDè�ã�ì�ç��°é^æu�hì¶[jWkVgn�odtDSDUdfq[^ikV
Vg[�fsU:Vgn�n�]�V�SjV"fs�@Ug¢kn�[jiblhY3¢k[j_�n�fhV"Ug[�v^n�U:S¶ib[^fhVgY3WkacU��NSjfqodlqY
abi@Wbf¬SjVgn�x!n�VXUgfh]�SDUdn�[e�PUg¢bf¬V#Udn�od]ûW@YJaBVXfhibv%�;Sjogà^[Dt�Z\¢kSefhi
��[^i^Udn�Z�Seodlq[�Ug[�VdSe]`_blhnT�¨od[j] Ud¢bnJVg_kSjp�n([j��_�[^VdVgfqWblhn*[jWb£
Vgn�odt°SeUgfh[jikV:«�fqUg¢`S
_kog[^WkSeWbfhlhfsUuY*Se_k_bog[FSjp�¢bfhibv + ²,9	� -  �.�.�. -�/*³¸´® [^oXUdabikSeUgn�lhYjª Ì fhiFUg[jiÔ²=H �^�by ³¶VX¢b[D«�V�Ug¢kSeU
fqU
f¬V�¢bn�lq_c�¨akl�Ud[
odn�_bl¬Sjp�nTUg¢bn�lq[^v�lqfhàjn�lqfh¢b[@[cx�[e�#Ug¢bn�[jWkVgn�odtjnQx�xkSDUdS�«�fsUd¢;S
xcf���n�ogn�iFU�[jWbâun�p¸Udfqt^n��¨abikp�Ugfh[ji¥p�Selhlhn�x�!dp�[jiFUdodS^VuUdfqt^n`xbfqt^n�og£
vjn�ikp�n6#�«�¢bf¬p�¢;f¬V(]Jakp�¢;nQSjVgfqn�o3Ud[-[^_cUgfh]`f���nJUd¢kSei�Ug¢bn!lq[^v
lhfqà^n�lhfq¢b[@[cxá´��¶¢bfhV:Selhlq[D«�VáS�_bog[cxcaBp¸U�[j�Fn�¯@_�n�ogUdV"Ug[�W�n�±bUgUgnQx
Ug[�xbSeUdS4n�ß�p�fqn�i^UdlqY^´�~¦n�Vg¢kSelhl�odn�Ugakogi¦Ug[;p�[jiFUgo�SjVXUgfhtjn!xcfs£
tjn�ogv^n�ikp�n
Se�§Ugn�o�p�[jikVgfhxbn�odfqibv�tDSeodfq[^akV�UuY@_�n�V¶[j��n�¯c_�n�ogU¶Sjikx
tDSeodfq[^akV�[eUd¢bn�o�«¶S°YcV\[j�:±kUXUgfhibv`Ud¢bn�]&Ug[�xbSeUdSb´

� Æ�� �¦Ä�À ¾��ÐÄ����¦Ä4Å Æ
��i4n�¯c_�n�ogU�ª�;Bª@fhV¶Vgfq]`_blhY�SJ«¶S°Y`[e�:S^VgVg[cp�f¬SDUdfqibv�Sei-n�ibn�odvjY
p�[^iFUgodfqWbabUgfh[ji"ª*� 3 ²,'#³3«�fsUd¢�Sei@Y4_B[FVgVgfqWklqnJxkSDUdS-tjnQp¸Ug[^o�ª	'Î´�¶¢bn�_kog[^WkSeWbfhlhfsUuY
[e��'�abiBxcn�oáUd¢bn ý [ � vjn�ikn�o�SDUgfhtjn#]`[cxcn�l^fhV
Ug¢kn�i©xcn�±kibn�xÓUg[;W�n�_bod[j_�[jogUgfh[jikSjl#Ug[;n�¯c_�² E 7 3 � 3 ²='�³g³¸´Ò iÊS ý [ � ª?� 3 ²,'#³�xc[@n�V�ik[eU-xcn�_Bn�ikx¥[ji¥Ug¢bn�W�n�¢BS°tFfh[jako[e�áUd¢bn�[jUg¢bn�oÎn�¯c_�n�ogUdV�´���[jodn�_bodn�p�fhVgn�lhYjª^vjfhtjn�i`Ud¢bn3lhn�Sjogikn�x
_kSjodSj]!n�Ugn�odV:[e�k[^ibn�n�¯c_Bn�oXUQªDUg¢kn�n�ibn�odvjY*p�[jiFUgodfqWkacUgfh[jiJUg¢kSeU
fqU3SjVdVXfhvjikV\Ud[`S`xbSeUdS!tjnQp¸Ud[jo�f¬V¶fqikxbn�_�n�ikxcn�iFU�[e��Ug¢bn*[jUg¢bn�o
n�¯c_�n�ogUdV�´H�¶¢bn4n�¯c_�n�ogUdV�UuY@_bfhp�SelhlqY©p�[jodognQVX_�[jiBxÏUg[ÏVXfh]`_blhn
l¬SDUgn�iFU
tDSeodfhSjWblhn%]`[@xbn�l¬V(Sjikx�Ud¢bnJn�ibn�odvjY�p�[^i^UdogfhWbacUdn�x�W@Y
n�¯c_�n�ogUO;�Ud¢bn�i¥p�[jododn�Vg_B[^ikxbV*Ud[ E lh[jv + ²,'�� - 3 ³¸ªÎ«�¢bn�odn&- 3xcn�ib[eUdn�V�Ug¢kn*_kSeo�Se]`n�Udn�o�V�[e�#n�¯c_Bn�oXU1;B´
~ÊfqUg¢bfhi`Ug¢bn3Wbog[FSjx!p�l¬SjVdV�[e�Pn�ikn�odvjYF£×WBSjVgn�x�]![cxcn�lhVÎSTlq[jU�[e�
SDUgUgn�i^Udfq[^i¦¢BSjVTW�n�n�i¹vjfhtjn�i�Ud[�]![cxcn�lhVT«�fqUg¢ÏWbfhikSjogY�tDSeodfq£
SeWklqnQV3SeiBx�}^aBSjxco�SDUdfhpTn�ibn�odvjY��¨abikp�Ugfh[jikV�² Ì [^_c±kn�lhxáª y6
�
by��
Ì fhiFUg[^i�Sjikx¿|@nuâuik[D«�VXà@f y�
�
�� ³¸ª(_B[FVgVgfqWklqY·WBnQp�SeaBVXnÓVgakp�¢
]`[cxcn�l¬V�Seodn(�NSe]`fqlhf¬Seo�Ug[�_b¢@YcVgfhp�fhVXUdV�´�|@akp�¢4]![cxcn�lhV3p�Sei4W�n
odn�VXUgodfhp�Ugn�xÔW@Y©�¨[^ogWbf¬xbxcfhibv©p�[jibibnQp¸Udfq[^ikV`WBn�Uu«\n�n�iÊ¢bf¬xbxcn�i
abibfqUdV�²×|@]`[jlhn�ikVgà@Yjª y�
�
���� ® odn�abiBxÔSjikx Ì SeakVdVglqn�o�ª y6
�
 Hj³
SeiBx�Ug¢kn�Y�Ud¢bn�i4p�[jododn�Vg_B[^ikx`Ug[ ý [ �m� V\fhi-«�¢bf¬p�¢�nQSjp�¢�¢kfhx@£
xcn�i%abibfqU#Sjikx*fqUdV�p�[^ibibn�p�Ugfh[jikV:p�[^ikVuUdfsUdacUgn¶SeiJn�¯c_Bn�oXU¶² Ì fqic£
Ug[^i"ª�H �j�by ³%SjikxÓUd¢bn�n�ibn�odvjYÓp�[jiFUgodfqWkacUgfh[ji©[j�
SeiÔn�¯c_�n�ogU
p�[^ogodn�Vg_�[jikxbVJUg[ÓS¦�¨odn�n4n�ibn�ogv^Y�²¨f×´ n�Ud¢bn�ibn�vFSDUgfhtjn4lh[jv¹[e�
Ug¢kn¦_bod[jWBSeWbfhlqfqUuY�«�fsUd¢�Ud¢bn¹VXUdSeUgn¦[e�%Ud¢bn¦WkfqikSjogY�¢bf¬xbxcn�i
tDSeodfhSjWblhn(fhiFUgn�vjo�SDUgnQx�[^acU�³�´
�¶¢bn�v^n�ibn�odSjl�fhxcnQS�[e�¶]`[@xbn�lhlqfhibv;S�_bod[jWkSjWbfhlqfqUuY�xcf¬VuUdogfhWbac£
Ugfh[ji4[Dtjn�o¶tFf¬VgfqWblhnTtDSeodfhSjWblqnQV�WFY-akVXfhibv`Sei�SjxbxbfsUdfqt^n(n�ibn�odvjY
�¨abikp�Ugfh[ji`xc[@n�V#ib[jU�ognQ}^akfqodn\WkfqikSjogY*tDSjogf¬SeWblhn�V:[jo�}FakS^xcodSeUgf¬p
n�ikn�odvjY4�¨abikp�Ugfh[jikV�´J��i¹fhi^Udn�odn�VXUgfhibv�SelqUgn�odikSeUgfhtjnJf¬V
Ug[4akVgn
odn�Selq£Ít°Sjlqakn�x¥¢bf¬xbxcn�i t°Sjogf¬SeWklqnQV�«�¢b[FVXn�Vdp�SjlhSjo�tDSelhabn�V�Seodn
SÓib[^ic£¤VuUd[@p�¢BSjVXUgf¬p�_kSeo�Se]`n�Udn�odf���n�xÔ�¨abikp�Ugfh[ji�[j�TUg¢bn¦ognQSelq£
tDSelhabn�x©tFf¬VgfqWblhn�tDSeodf¬SeWblhn�V�´;�¶¢bn-tDSjlqabn�[e��S;¢kfhxbxbn�i©tDSeodfq£
SeWklqn(fhV�fhiFUgn�od_bodn�Udn�x-S^V�Ud¢bnTt@fq[^lhSeUgfh[ji�[j�:S�p�[jikVXUgo�SefhiFU�Sjikx
Ug¢kn%n�ibn�ogv^Y�p�[jiFUgodfqWkacUgnQx�WFY4n�S^p�¢�¢bfhxkxcn�i;tDSjogf¬SeWblhn*f¬V�Ug¢kn
ibn�v^SDUdfqt^n�lq[^v;_bod[jWkSjWbfhlqfqUuY¦[j�¶Ug¢bf¬VJt@fh[jl¬SDUdfq[^i¹akikxcn�o`Vg[j]`n
_bod[jWkSjWbfhlqfqUuY-xcf¬VuUdogfhWbacUdfq[^i�[Dt^n�o¶t@fq[^lhSeUgfh[jikV�´
��i!fhi^Udn�odn�VXUgfhibv
Vg_�n�p�f¬Selcp�SjVgnÎ[e�kUg¢bf¬V#Se_b_bod[^S^p�¢*fhV�[^WcUdSjfqibnQx



W@Y*akVgfqibv
t@fq[^lhSeUgfh[jikV�Ug¢kSeU#Sjogn�S�lhfqikn�Seo:�¨abikp�Ugfh[ji![e�cUd¢bn¶tFf¬VX£
fhWblqnJt°Sjogf¬SeWklqnQV�´ Ò �#Ug¢bn!p�[FVuU��¨akikp¸Udfq[^i��¨[jo3t@fh[jl¬SDUdfq[^ikV�ª@�Bª�fhV
[e�3Ug¢bn4�¨[jod]��|�|�Ï²Np�[^ogodn�Vg_�[jikxcfhibv�Ug[ÏSei�SjVdVXab]`nQx���n�og[j£
]`n�Sji�RTSjakVgVgf¬Sei�xbfhVXUgodfqWkacUgfh[jiB³ÎUd¢bn�i�Ug¢bn*VXUgod[jibv^n�VXU�lhfhibn�Sjo
p�[^ikVXUgo�Sefhi^U�VJp�[jodognQVX_�[jikx¦Ud[;Ug¢kn-n�fhvjn�i@tjn�p�Ug[^odV*[j��Ug¢bn4p�[j£
tDSeodfhSjikp�n�]�SDUgodfq¯Ï«�fqUg¢HUg¢bn��¸å�é����qìu�¸ê�n�fqv^n�i@tDSelhabn�V!SeiBx©fqU
f¬VÎodn�l¬SDUdfqt^n�lhY!VXUgo�Sefhvj¢FUX�¨[^og«¶Seo�xJUg[%±Bikx`Ug¢kn�Vgn�!g]!fhib[^o\p�[^]!£
_�[jibn�i^U�V\#k´ Ò �uª�¢b[D«�n�t^n�oQª�Ug¢kn;SjVdVXab]`nQx¥xbfhVXUgodfqWkacUgfh[jikV�[e�
Ug¢kn*tFfh[jl¬SDUdfq[^ikV¶Seodn
ik[jic£uRTSeakVdVgfhSji"ªFUg¢bn*_bod[cxcakp�U¶[j��lhfhibn�Sjo
p�[^ikVXUgo�Sefhi^U�V�]`[cxcn�l#W�n�p�[j]`n�V
]`[jodn%_B[D«�n�og�¨abl�WbacUT¢kSeo�xcn�o
Ug[¹±bU�Ud[ÓxbSDU�Sb´ Z\[jikVgf¬xcn�o�SÏVXfhibv^lqn�n�¯c_�n�ogU`Ug¢kSeU�akVXnQV`S
VXUgakxcn�iFUX£×U3xcfhVXUgodfhWbacUgfh[ji4�¨[^o¶Ug¢bn*t@fh[jl¬SDUgfh[ji�ª[��ª

E lh[jv + ²,�@³�0Êlh[jv�² y�� �|� � ³ ��� ²N�F³

�¶¢bf¬V`p�[^VXUJ�¨akikp¸Udfq[^iÔf¬V!tjn�odY¹Ug[^lqn�odSji^U![e��]�Seà@fhibvÏS;tjn�ogY
l¬SeodvjnÏt@fq[^lhSeUgfh[ji n�tjn�i�lhSjogv^n�oQª
WbabU�tjn�ogY xbn�Ugn�og]`fhibn�x·Ud[
]�Seà^n-S��NSjfqodlqYÓVg]�Selhl\t@fh[jl¬SDUgfh[jiÓn�tjn�i©VX]�Selhlhn�oQ´ Ò U!Ug¢bn�ogn�£
�¨[jodn�p�[jodognQVX_�[jiBxbV�«�n�lhl�Ud[-Ud¢bn!fhxcnQS-[j�ÎS ® ognQ}Fabn�iFUglhY���_c£
_bod[°¯cfq]�SDUdn�lhY�|cSDUdfhVX±kn�x p�[^ikVXUgo�Sefhi^U�Ug¢kSeU�fhV�[cp�p�SjVgfq[^ikSelhlhY
VXUgod[jibv^lqY�t@fh[jl¬SDUgnQxá´

� � À�Á È �¦ËJÁcÀ Æ Áb¼�� ��� ¾���`Á Æ¹Æ ÁFÂ¿Ã ¼©¾HÂõÀ Æ Å � Á^Â Æ À
® [^o�Ud¢bn
p�[^VXUÎ�¨abikp�Ugfh[ji�fhi�nQ}^aBSDUgfh[ji��*«�fsUd¢�Ug¢kn
tDSelhabn�[j���
±b¯cn�x"ªbfsU�f¬V�nQSjVgY�Ug[!±bU!äeè�ì¶lhfhibn�Sjo ® �
|4p�[^ikVuUdodSjfqiFU�[e��Ug¢kn
�¨[jod]

��²='�³10 F@��� �=�[� ²¨�@³

«�¢bn�ogn � � f¬V3S`lhn�Sjogikn�x4«\n�fqv^¢FU3Seikx �[� f¬V�Ug¢kn �s¡,¢�p�[^]`_B[j£ibn�i^U�[e��xbSDU�S�tjnQp¸Ud[jo�'\´�~¦n4VXfh]`_blqYÏSelqUgn�ogiBSDUgn�W�n�Uu«�n�n�i
VXUgn�_BVÎUd¢kSDU¶odn�Vdp�Selhn�Ud¢bnT«\n�fqv^¢FUdVÎUg[`VgSeUgf¬Vu�¨Y`Ud¢bn(p�[jikVXUgo�SefhiFU7 � � � 0 y Sjikx;v^odS^xcfqn�iFU(xcnQVgp�n�iFU(VXUgn�_kV(fqi¦Ug¢bn�Ug¢kn`p�[^VXU�¨abikp�Ugfh[ji

� ¡,£K¡,¤T¥ 0 F¦U§\¨ª©U¨�«
lh[jv�² y>� �|�P²,' « ³ � ³ ²º�^³

� t^n�i4Ug¢kfhV�t^n�odY�Vgfq]`_blhn*lhn�Seodibfhibv`ogaklqnJxbfhVdp�[Dt^n�o�V\fhiFUgn�ognQVuUg£
fhibv�p�[^iFUgo�Sefhi^U�V�´ ® fqv^abodn y p�[^ikVXf¬VXUdV%[j��VXY@iFUg¢bn�Ugf¬p�fh]`SjvjnQV
[e��VXUgo�Sefhvj¢FU(nQxcvjnQV*«�fqUg¢ÏodSjikxc[^] _B[FVXfqUgfh[jiBV�ª:[jodfqn�i^U�SDUdfq[^ikV
SeiBx�fhi^Udn�ikVgfqUgfhn�V�´ Ì fhvj¢c£×�¨ognQ}Fabn�ikp�YÊSeiFUgf¬p�[^ogodn�l¬SDUdn�x�ib[^fhVgn
¢kS^V�WBn�n�i�S^xbxcn�x!Ud[*]�Seàjn�fqUÎ¢kSjodxbn�o�Ud[*_bognQxcf¬p¸U�Ud¢bn�fhi^Udn�ic£
VgfsUuY¦[e��S�_bfq¯@n�lÎn�¯cS^p¸UdlqY��¨og[^]1fqUdV%ikn�fhvj¢@WB[^odV�´-~Ê¢kn�iÏUg¢kn
Vgfq]`_blhn;lhn�SeodibfhibvÏogaklqn;f¬V�Sj_b_blhfqnQx�akVXfhibvHSÓp�fqo�p�aklhSjo�«�fqic£
xc[D«õ[^i�Ud¢bn�Vgn`fq]�Sjvjn�V�ªáfqUT_kog[cxcakp�n�V
Ug¢kn�vjo�SDUgfhibvFV
Vg¢b[D«�i
fhi`±kvjabodnmHc´#��vjo�SDUdfqikv*fhV#Ud¢bn�W�n�VXU�±klqUgn�o��¨[jo L Õ M�?BC°LºM Õ�Sji
n�xbvjn([e��abikàFik[D«�i�lq[cp�SDUgfh[ji4Seikx�[jodfqn�i^U�SDUdfq[^i�WBnQp�SjakVXn
Ug¢kn

® fqv^abodn y ) |@Y@iFUg¢bn�Ugf¬p¥n�xcv^nÔfh]�SevjnQVÏSeodnHvjn�ibn�o�SDUdn�x¿W@Y
p�¢b[@[^Vgfhibv*S
o�SeiBxc[j]û[jodfqn�i^U�SDUdfq[^i�SeiBx�_�[^VgfqUgfh[ji"ªFSTodSjikxc[j]
lh[D« fhiFUgn�ikVXfqUuY�fqi;Ug¢bn�odSjibvjn&¬ ��­d� . ��®ÍªBSjikx;S�o�Seikxb[j] ¢bfqv^¢fhi^Udn�ikVgfqUuY;fqi¹Ud¢bn�odSjibvjnp¬ � . z|­�y ®Í´!�¶¢bn�¢BSeo�x�nQxcvjn`f¬VTUg¢bn�iVg[e�§Ugn�ibn�x�W@Y*Wblhn�ikxcfhibv(Ug¢kn�¢kfqv^¢!SjikxJlh[D«©fhiFUgn�iBVXfqUgfhn�V�akVgfqikv
Ug¢kn
lh[jv^fhVXUgf¬p��¨akikp¸Udfq[^i�¯�² � ³�0 y^° ² y<� n�¯@_:² E H � ³X³Î«�¢bn�ognTxf¬V"Ud¢bn\xcf¬VXUdSeiBp�nÎfhi%_bfq¯cn�l¬V�[j�cUg¢bn¶p�n�iFUgn�o:[e�kS3_bfs¯cn�lj�¨od[j] Ug¢kn
n�xbvjnj´ ® fhikSelhlhYjª#¢bfhvj¢c£×�¨ognQ}Fabn�ikp�Y¦Sji^Udfs£¤p�[^ogodn�l¬SDUdn�x¦ib[jf¬Vgn�fhV
Sjxkxcn�xá´¶��U�n�S^p�¢�_bfs¯cn�lºªB«\n%VdSe]`_blhnO±��¨od[j])S:��n�od[e£Í]`n�Sji"ª
abibfqUX£ÍtDSeodfhSjikp�n(RTSeakVdVXf¬Sei�Seikx`Ud¢bn�i4Sjxbx � . ��±�Ud[%Ud¢bn
_kfs¯cn�lSeiBx�VgabWcUdodS^p¸U � . y ±4�¨od[j] nQSjp�¢4[e��fsU�V¶�¨[jabo�ikn�fhvj¢@WB[^odV�´

vjo�SDUdfqikv*«�fqlhlk_bod[cxcakp�n�Sei�[jabUg_bacU�p�lh[^Vgn¶Ug[ ��n�od[*abiblhn�VdV�Ug¢kn
n�xbvjn!fhVTfhi¦Sjlq]`[^VXU(Ug¢bn�VdSe]`n�[^ogfhn�iFU�SDUgfh[ji¹SjV
Ug¢kn�v^odSeUgfhibv
fhi¹«�¢kfhp�¢Ïp�S^VXn!Ug¢kn![^acUg_kacU%]�S°Y;WBn`�NSjoT�¨og[^]²��n�og[B´!�¶¢kn
f¬xcn�S-Ug¢kSeU%Sei�[^ogfhn�iFUdn�x�±klqUgn�o*fhV(f¬xcn�Sjl��¨[joTfqv^ib[jodfhibv-nQxcvjnQV
p�[^]`n�VTSjVTS4VXabod_bodfhVgn%Ud[4Vg[j]`n!t@fhVgfq[^i�odn�Vgn�Sjodp�¢bn�odV�´ Ò �Î«�n
fh]!_klqn�]!iFUJS�t^n�o�VXfh[ji¦[e�¶]!fhib[^o%p�[j]`_�[jibn�iFUdV*SeiBSelhY@Vgf¬V
W@Y
akVgfqikv�S�_kSjodSjWB[^lqf¬p%p�[^VXU3�¨abikp�Ugfh[ji��¨[^o3Ud¢bnJt@fh[jl¬SDUdfq[^ikV�ªBUg¢kn
±klqUgn�odV¶W�n�p�[j]`n%p�fhodp�abl¬SeodlqY�VgY@]!]`n�Ugodfhpj´
�:[�n�iBp�[jakodSjvjn`Ug¢kn-vjo�SDUdfqikv^V%fhiÓ±kv^abodn�H�Ud[�W�n�xcf���n�ogn�iFU
�¨od[j]&[^ibn%Seik[eUg¢kn�o�«�n*akVgn�x�S�VXfh]`_blhn%¢bn�akogf¬VuUdfhp(Ud¢kSDU
«�S^V
«�n�Seà@lhY�fqikVg_bfhognQx�W@Y�ognQVXnQSeo�p�¢�[ji;W�[@[^VXUgfhibvÏ² ® odn�akikx�Sjikx
|cp�¢kSj_bfhogn^ª y�
�
 �^³¸´ Ò iÓWB[@[FVuUdfqibvBª�n�¯@_�n�ogUdV*Sjogn`lhn�SjogibnQxÏVXn�£
}Fabn�iFUdfhSjlqlhY!Sjikx!Ug¢kn
xbSeUdS*akVgn�x!Ud[*Ugo�Sefhi�[jikn�n�¯c_�n�ogUÎfhV\[jWb£
UdSjfqikn�xÏW@Y�odn�«�n�fhvj¢FUgfhibv4Ug¢kn�Ugo�Sefhibfhibv;xbSDU�S;Vg[�Ug¢kSeU�xbSDU�S
Ug¢BSDU�fhV`ik[eU`«\n�lql�]`[cxcn�lhlhn�xÔWFYÏUd¢bn�_bodn�t@fq[^akV!n�¯c_�n�ogUdV!fhV
vjfhtjn�iJS�¢kfqv^¢J«�n�fhvj¢FU�´��
abo:n�¯c_Bn�oXU�V�Sjogn\xcn�ikVgfqUuY*]![cxcn�lhV#S^V
[j_k_B[FVXnQx�Ud[`p�[jikxbfsUdfq[^ikSel"xcn�ikVgfsUuY�]![cxcn�lhV�ªc«�n
UdodSjfqi4Ud¢bn�]
Selhl�fqi¦_kSeo�Selhlqn�lºª�ib[jUTVgn�}Fabn�i^UdfhSjlqlhYjªáSjikx�«�n�odn�«�n�fhvj¢FU3nQSjp�¢
Ugo�Sefhibfhibv¦p�SjVgn�W@YÓfsU�V%Ud[eU�Sel�tFfh[jl¬SDUdfq[^i©n�ikn�odvjYjªf��ªÎodSeUg¢bn�o
Ug¢BSeiÏn�¯c_�²=�J³¸ª:WbacU�Sj_kSeogU
�¨od[j]1Ug¢kSeU%fsU%f¬VTlhfqà^n!W�[@[^VXUgfhibvk´
��n�«\n�fqv^¢^Udfqikv3Ud¢bn�xbSDU�S
Ugn�iBxbV�Ug[T]�Seà^n\Ud¢bn¶n�¯c_�n�ogUdV�xcf���n�oX£



® fqv^abodn�HC)�H^��p�[^ikVXUgo�Sefhi^U�VáUd¢kSDU�«\n�ogn�lhn�Sjogikn�xT[jiJfq]�Sev^n�V�[e�
Ug¢kn
UuY@_�n(Vg¢b[D«�i�fhi�±kvjabodn y ´ � Sjp�¢�p�[jiBVuUdodSjfqiFU\f¬V¶SJlhfhibn�Sjo
±klqUgn�o!«�¢k[^Vgn-[jabUg_bacU`f¬V%UuY@_bf¬p�SjlqlhYÓp�lh[^Vgn�Ug[³��n�og[B´¦~Ê¢bfqUgn
odn�_bodn�Vgn�iFUdV(_�[^VgfsUdfqt^n`±klqUgn�o*«�n�fhvj¢FU�V�ª"WklhS^p�à;ibn�vFSDUdfqt^njª�Sjikx
vjo�S°Y�f¬V4��n�og[B´#�¶¢knT±klsUdn�o�V�Seodn*Selhl"vjlh[jWBSelPWBnQp�SjakVXnTUd¢bn*fh]�£
Sev^n�V�¢kS°tjn�VXUgod[jibv3lq[^ibve£ÍodSjibvjn�p�[jodogn�lhSeUgfh[jikV�´"�¶¢bn�p�[jiBVuU�SeiFU��fqi � }B´���«¶SjV�±b¯cn�x�SeU yQ�j� ´#�¶¢kn*«\n�fqv^¢^U�V�SeodnTab_�xkSDUgnQx
� �^�j� Ugfh]`n�V3akVXfhibv yQ�C´*µ Ugfh]!nQV�Ud¢bn%vjo�Sjxbfqn�i^U�[j�o� ¡,£R¡,¤W¥ [^iS;WBSDUdp�¢Ô[e� yQ�j�j� fq]�Sev^n�V�_blhakV � . 
�
 Udfq]`n�V�Ud¢bn�_kogn�tFfh[jaBV«�n�fhvj¢FU
ab_PxbSeUgnj´T~Ê¢bn�i�]�Sei@Y4±klqUgn�odVTSeodn%lhn�SjogibnQx;SDU(Ug¢kn
VdSe]`n*Ugfh]`njªBUg¢bn�vjo�Sjxcfhn�iFU�[^i�n�Sjp�¢�p�SjVgn*fhV(Sel¬VX[�«�n�fhvj¢FUdn�x
W@Y�Ug¢bn!Ud[eUdSjl#tFfh[jl¬SDUdfq[^i;n�ikn�odvjY�[ji�Ug¢kSeUTp�SjVgn!xcfht@fhxbn�x;W@Y
Ug¢knTS°t^n�o�Sev^n¶Ug[eU�SelPt@fq[^lhSeUgfh[ji�n�ibn�odvjY�[Dt^n�o�SelhlPp�SjVgn�V\fqi�Ug¢kn
WkSeUdp�¢"´

n�iFU�W�n�p�SeakVgnTfsU
p�SeakVgn�V¶Sji4akikp�[^]!]`fqUXUdn�x4n�¯c_�n�ogU�Ug[�lhn�Seodi
�NSjVXUgn�o�[ji�¢bfhvj¢�n�ibn�odvjY�p�SjVgn�V�Ug¢kSeU
Seodn(�NSeo��¨od[j]&Ug¢bn�p�[jib£
VXUgo�Sefhi^U�_bl¬Seikn�V�Ud¢kSDU�¢BS°tjn¹WBn�n�i¿lhn�SeodibnQx W@Y�Ud¢bn©[jUg¢bn�o
n�¯c_�n�ogUdV�´Ê�¶¢bn�abikp�[^]`]!fqUXUdn�x¥n�¯c_�n�ogU�fhV!Ud¢bn�odn��¨[^ogn�]`[jodn
VXUgod[jibv^lqYHSeUXUdodS^p¸UgnQx©Ud[ ® �
|¥p�[^ikVXUgo�Sefhi^U�V�Ug¢kSeU�¢kS°tjn�ib[jU
Selhodn�SjxbY�WBn�n�i4�¨[jabiBx�W@Y�[jUg¢bn�o�n�¯c_�n�ogUdV�´

Ò UJVgn�n�]�V*}FabfqUgn�lhfqà^n�lhY�Ug¢kSeUJSe_b_klqY@fhibv�WB[@[^VXUgfhibv�_bod[j_�n�odlqY
«�[jabl¬x¹vjfhtjn`WBn�UXUdn�o%odn�VgablqUdV�´-�¶¢bn`�NSjp�U%Ug¢BSDU*Ug¢kn�ib[jod]�Selq£
f���SDUdfq[^iÏUgn�og]�fhi � }�´ y p�Seibik[eUJW�n�p�[j]`_bacUdn�x©xc[@nQV%ib[jU
]�SDUgUgn�o3WBnQp�SeaBVXnTodn�«�n�fhvj¢FUgfhibv!Ug¢bnTUdodSjfqikfqibv�xbSeUdS![jiklqY�ogn�£
}FabfhognQV(Ug¢bn�odn�l¬SDUdfqt^n�_kog[^WkSeWbfhlhfsUdfqnQV*[e��Ug¢bn`UdodSjfqikfqibv�p�SjVgn�V�´
��n�«\n�fqv^¢^Udfqikv`Ug¢bn*UdodSjfqikfqibv�xkSDUdS�WFY-Ug¢bn�ognQp�fh_bod[@p�Selá[j�#fqUdV
_bod[jWkSjWbfhlqfqUuY�abikxbn�o�Ug¢knÓ_bogn�t@fq[^akV�n�¯c_�n�ogUdV�p�Sji·W�nÓtjn�ogY
_bod[jWblhn�]�SeUgf¬p��¨[^o!¢kfqv^¢c£Íxbfq]`n�iBVXfh[jikSjl�xcn�ikVgfqUuYÓ]![cxcn�lhV`W�n�£
p�SjakVgn�Ug¢kn
_bod[jWBSeWbfhlqfqUuY`[e��[^ibn3_BSeogUgf¬p�abl¬SeoÎUgo�Sefhibfqikv�p�S^VXn
fhV
[e�§Udn�i©]�akp�¢©Vg]`Sjlqlhn�oJUg¢kSjiHSelhl�Ud¢bn-[jUg¢bn�odV�ª�VX[;Ug¢bn�«\[^odVXU
p�S^VXn�xc[^]`fqikSeUgnQV(Ug¢bn`odn�«�n�fhvj¢FUgnQx;UdodSjfqibfhibv�VXn�U�´�¶�acU*Ud¢bfhV
[jWbâun�p¸Udfq[^iÔ]�S°YÓW�n�]Jakp�¢¥lhn�VdV!Vgn�odfh[jakV��¨[jo�n�¯c_Bn�oXU�V!Ug¢kSeU

−1.5 −1 −0.5 0 0.5 1 1.5 2
0

500

1000

1500

2000

2500
histogram of violations

® fqv^abodn��@)��¥¢bfhVXUg[^vjo�Se] [e��[jacUd_bacUdV�[j�kUg¢knÎ±klqUgn�odV�fhiJ±BvjabodnH�[ji�S`WkSDU�p�¢�[j� yQ�j�^� fh]`SjvjnQV�´
akVgn*S`¢bn�S°t@YF£ºU�SefhlqnQx-xcf¬VXUgodfqWbabUgfh[ji4[Dtjn�o�S`Vdp�Sel¬Seo¶tDSeodf¬SeWblhnj´
Ì [D«�n�t^n�oQª�Ug¢bn�ogn`xc[@n�V(ib[jU*Vgn�n�])Ug[�W�n!SjiFYFUd¢bfqikv-Ud[4_kogn�£
tjn�iFU%WB[@[^VXUgfhibv��¨od[j] lqnQSeodibfqikv�S�Vgn�U%[j� ® �
|¹p�[^ikVuUdodSjfqiFU�V
Ug¢BSDU¶vjfhtjn�]�akp�¢�¢bfhvj¢bn�oÎ_bod[jWBSeWbfhlqfqUuY!Ug[!VX[^]!n3abib[jWBVXn�ogt^n�x
odn�vjfh[ji4[e�#Ud¢bnJxbSeUdSjVg_kS^p�n(Ug¢kSji�Ug[�Ud¢bn*UdodSjfqibfhibv�xbSeUdSk´\�:[
S°tj[^fhx�Ug¢bf¬V�fqU�fhV�ibn�p�n�VdVgSjogY`Ud[�U�Seà^n(fhiFUg[�S^p�p�[^abiFU¶Ug¢bn%Vgn�p�£
[jiBxTUgn�og]�fhiJn�}FakSeUgfh[jivH�[jo�VX[^]!n�VXakogod[jvFSDUgn#�¨[^o"Ud¢bfhV:Udn�od]4´
· �`Á Æ¹Æ ÁFÂ¿Ã È � Â � ¼H¾©ÂõÀ Æ Å � Á^Â Æ À� À�ÁFÂ¿Ã¸�©À�Äp��É ¾B¹°ËJÁ�º·Ä�Ë%Á^½õ¾�¾HÉ
R(fhtjn�iÔUg¢kn�_kSeo�Se]`n�Udn�o�V![e�(Ug¢bn�n�¯@_�n�ogUdV`fhiÊS ý [ � ª#fqU�fhV
n�S^VXYÔUg[¥p�[^]!_kacUgn�Ug¢bn¹n�ibn�ogv^YÔ[j�JSei@Y�Sjp¸UdakSel([jo�_B[FVgVgfq£
Wblhn¦VXUdSeUgn;[j�JSelhl�Ug¢kn�t@fhVgfhWblqn¦tDSeodfhSjWblqnQV�´ Ò U4fhV-Ug¢bn�ogn��¨[jodn
n�S^VXY�Ud[�xc[;R(fqWbWBV%VgSj]`_blqfhibv�W@Y�p�[^ikVgfhxcn�ogfhibv�Ug¢bn`t@f¬VXfhWblhn
tDSeodfhSjWblhn�V![jibn�SDU�S�Ugfh]`n;SeikxH_bfhp�à@fhibvÓS�ikn�«&tDSjlqabn4�¨[^o
Ug¢kn�p�¢k[^Vgn�i¥tFf¬VgfqWblhn4t°Sjogf¬SeWklqn^ª1��ª��¨od[j] fqUdV`_�[^VXUgn�ogfh[jo`xcf¬Vu£
UgodfhWbacUgfh[ji�vjfhtjn�i;Ug¢bn!p�abodogn�iFU3tDSelhabn�V
[e��Ud¢bn�[jUg¢bn�o3t@f¬VXfhWblhn
tDSeodfhSjWblhn�V�´��¶¢kfhV�_B[FVuUdn�odfq[^oJxcf¬VuUdogfhWbacUdfq[^iÓfhV�_bod[j_�[jogUgfh[jikSjl
Ug[¥n�¯c_�² E ��²,'*» � ­ ��� 0�¼c³g³��¨[^o�nQSjp�¢·_B[FVgVgfqWklqn¹VuU�SDUgn^ª`¼�ª
[e�Ug¢kn�t@f¬VXfhWblhn-tDSeodfhSjWblhn ��� ´B¶\Y¹odn�_�n�SDUdn�xclhYÏab_PxbSDUdfqibv¹t@fhVgfq£
Wblhn3tDSeodf¬SeWblhn�V�aki^UdfqlPS%VXUdSeUgfh[jikSjogYJxbfhVXUgodfqWkacUgfh[ji�f¬V�odn�S^p�¢bn�x"ª
fqUTf¬VT_�[^VdVXfhWblhn�Ud[�VgSj]!_klqn!t@fhVgfqWklqn�VXUdSDUdn�V
�¨od[j] Ud¢bn`vjn�ikn�og£
SDUdfqt^n�xcf¬VuUdogfhWbacUdfq[^i©xcn�±kikn�xÏW@Y�Ud¢bn ý [ � ´"r�ib�¨[jogUgabikSeUgn�lqY
Ug¢kfhV�p�SeiJW�n¶tjn�ogY*p�[^]`_bacUdSeUgfh[jikSjlqlhY*n�¯c_�n�ikVgfhtjn¶Seikx�fsU#[jiklqY
vjfhtjnQV¶S�ik[jf¬VXY�nQVuUdfq]�SeUgnT[e�:Ug¢bn*v^odS^xcfqn�iFU�[j��Ug¢kn*lq[^v!lhfhàjn�lhfq£
¢b[@[cx�xcn�±kikn�x4W@Y�n�}FakSeUgfh[jipHc´
Ò ikVXUgnQSjx*[j�kSDUXUdn�]`_cUdfqibv3Ug[
]`Se¯cfq]`f���n�Ud¢bn\lh[jv3lqfhàjn�lqfh¢b[@[cxT[e�
Ug¢kn*[jWkVgn�odtjnQx�xbSeUdSkªc«\n%p�[jabl¬x�SDUXUdn�]`_cU�Ud[�]`Se¯cfq]`f���nTUg¢kn
lh[jvÏ_kVgn�akxc[j£×lhfhàjn�lhfh¢b[@[@x·²,¶�n�VdSevBª y�
@z �^³%«�¢bf¬p�¢¥fhV�xbn�±kibnQx



SjV�)

F � F «
lh[jv + ² � «� � ' «» � ³ ² � ³

«�¢bn�ogn � «� f¬V4Ug¢kn¹VXUdSeUgnÏ[e�Jt@f¬VXfhWblhn¦tDSjogf¬SeWblhn���[ji�UdodSjfqib£
fhibv�p�S^VXn � Seikx{' «» � xcn�ib[jUgnQV*Ug¢kn-VuU�SDUdn�V%[j�3Selhl�Ud¢bn-[jUg¢bn�o
t@fhVgfhWblqn*tDSjogf¬SeWblhn�V�´Î|@[�lh[jibv�S^V¶«\n*]�Se¯@fh]`f���nTUg¢bnJ_kVXn�akxc[j£
lhfqà^n�lhfq¢b[@[cx%W@Y%lhn�Sjogikfqibv
Ug¢kn�_BSeo�Se]`n�Udn�o�V�[j��S(VXfhibvjlhn�vjlh[jWkSjl
n�ikn�odvjYÊ�¨abiBp¸Ugfh[ji�ª*Ug¢bnÔp�[jiBxcfsUdfq[^ikSel�xcn�ikVgfqUuY ]`[cxcn�l¬V��¨[^o
n�S^p�¢%t@fhVgfhWblqn�tDSeodfhSjWblhnÎvjfhtjn�i*Ug¢kn\[jUg¢bn�odV�SeodnÎv^akSeo�SeiFUgn�n�x(Ud[
W�n%p�[jiBVXf¬VuUdn�iFU�«�fsUd¢�[jibn*Sjib[eUd¢bn�oQªbVX[`«�n%S°tj[^fhx�Ug¢bn*_bod[jWb£
lhn�]�V*Ud¢kSDU`p�Sei©Sjogf¬Vgn�«�¢bn�iÓ«�n�lhn�Seodi{½ÊVXn�_kSeo�SDUdn�p�[^ikxcfq£
Ugfh[jiBSeláxcn�iBVXfqUuY�]`[@xbn�l¬VÎ�¨[^o¶_bognQxcf¬p¸UgfhibvJUg¢bn~½;t@f¬VXfhWblhn
tDSeodfq£
SeWklqnQV�´
��SeUg¢bn�o�Ug¢BSei-aBVXfhibv�R(fhWbWkV�VgSj]`_blqfhibvJUg[�VdSe]`_blhn��¨od[j] Ug¢kn
VXUdSDUdfq[^ikSeodY*xcf¬VuUdogfhWbacUdfq[^i"ªe«�n\Seodn�lqnQSeodibfqikv�Ug[(vjn�U:Ud¢bn¶fqiBxcfs£
t@fhxbakSel:]![Dt^n�V¶[j��S�R(fqWbWBV3VdSe]`_blhn�o
p�[jodognQp¸U�W@Y4S^VgVgab]`fhibv
Ug¢BSDU�Ud¢bn�[jWBVXn�ogt^n�x!xbSDU�STfhV��¨og[^]õUg¢kn3VuU�SDUdfq[^ikSeodYJxcf¬VuUdogfhWbac£
Ugfh[ji¹VX[-Ug¢kSeU
Ud¢bn`VuU�SDUgn�[e�\S-t@fhVgfqWklqn!tDSeodfhSjWblqnJfhVTSei�abi@Wbfs£
SjVgn�xÏVdSe]`_blhn`�¨og[^]1fqUdVJ_B[FVuUdn�odfq[^o%xcfhVXUgodfhWbacUgfh[jiÓv^fqt^n�i¹Ug¢kn
VXUdSDUdn�V-[e�TUg¢bn¦[eUd¢bn�o�tFf¬VgfqWblhn;tDSeodf¬SeWblhn�V�´ Ò �*«\n¹p�Sei�±Bikx
Sei�n�ibn�odvjYJ�¨abikp�Ugfh[ji�Ud¢kSDU�vjn�U�V�Ud¢bn3fhikxcfht@fhxcaBSelk]`[Dt^n�V�p�[jog£
odn�p¸UQªcUg¢kn�odn*fhV�ik[�ibn�nQx4Ug[�n�t^n�o�p�[j]`_bacUdnTUg¢bn%v^odS^xcfhn�iFU�[e�
Ug¢kn�lq[^v�lqfhàjn�lqfh¢b[@[cxá´ ý VXn�akxc[j£×lhfqà^n�lhfq¢k[F[cx3Ug¢bn�ogn��¨[jodn#ogn�_blhS^p�nQV
Ug¢kn�n�¯c_B[^ibn�iFUdfhSjlqlhY;n�¯c_�n�ikVgfhtjn`_kSeogUgfqUgfh[ji¦�¨abikp�Ugfh[jiÏfhi � }�´
y «�fqUg¢¥S;[^ibn�£¤xcfh]!n�ikVgfq[^ikSel�_kSeogUgfqUgfh[ji©�¨abikp¸Udfq[^i©�¨[^o�nQSjp�¢
t@fhVgfhWblqnTtDSeodf¬SeWblhnjªbSjikx�Ud¢bf¬V�]�SeàjnQV�fsU��¨nQSjVgfqWblhnTUg[�p�[j]`_bacUdn
n�¯bS^p¸U!xbn�odfqtDSDUdfqt^n�V�«�¢bf¬p�¢ÔSelhlh[D«�V%[j_bUgfh]!f���SeUgfh[jiÔ]!n�Ug¢b[cxbV
lhfqà^nTp�[jiDâuakv^SDUdnTvjo�Sjxcfhn�iFU¶Ug[`W�n*akVXnQxá´
�:[Jvjn�U\Ud¢bnTxcn�odfqtDSeUgfhtjn�[j�"Ug¢bn(lh[jvJ_BVXn�akxc[e£Ílhfqà^n�lhfq¢b[@[cx`[ji�S
vjfhtjn�i�Ugo�Sefhibfhibv�p�SjVgnjªP«�nJ±BodVXUTp�[j]`_bacUdnJUd¢bn`n�ibn�ogv^Y�p�[jib£
UgodfhWbacUgnQx¥WFYHn�Sjp�¢¥[e�
Ug¢bnp%�p�[jikVXUgo�SefhiFUdV!vjfhtjn�iHUd¢bn�[jWb£
Vgn�odtjn�xÏVXUdSeUgn�VJ[e��Selhlo½�t@fhVgfhWblqn-t°Sjogf¬SeWklqnQV�´��¶¢bf¬V%odn�}FabfhognQV¾`²ª%A½�³�[j_�n�o�SDUdfq[^ikV�´Ó�¶¢bn�i"ªÎS^VgVgab]`fqikv;Ug¢kn�t@f¬VXfhWblhn�tDSeodfq£
SeWklqnQV\Sjogn3xbfhVdp�odn�Udn3[jo¶}FakSeiFUdf���n�xáª^�¨[jo�n�S^p�¢�[e�áUd¢bn`¼`SjlsUdn�og£
ikSeUgfhtjn%VXUdSDUdn�V3[e��n�S^p�¢4t@f¬VXfhWblhn%tDSeodfhSjWblhn*«\nJp�[j]`_bacUdn%¢b[D«
Ug¢kn%n�ibn�ogv^Y-p�[^iFUgodfqWbabUgn�x4W@Y-nQSjp�¢�p�[^ikVuUdodSjfqiFU�«�[jabl¬x4t°SjogY
fq��Ug¢bn�VXUdSDUdn-[j��Ug¢kSeU!t@f¬VXfhWblhn-tDSeodfhSjWblhn�«�S^VJp�¢kSjibvjnQxá´¹|c[
p�[^]`_bacUgfhibv`Ud¢bn%n�¯bS^p¸U�xcn�odfht°SeUgfhtjn*[j� � }B´ � ognQ}^akfqodn�V�[jiklqY¾`²ª%A½(¼c³�[j_�n�o�SDUdfq[^ikV¶_Bn�o¶Ugo�Sefhibfhibv�p�SjVgnj´
� ]`_bfhodfhp�SelPognQVXnQSeo�p�¢�[ji�Ug¢kn*nu�Pn�p¸Udfqt^n�ibnQVgV�[j��±kikxbfqibv ® �(|
p�[^ikVXUgo�Sefhi^U�V�W@Y�[j_cUdfq]`f���fhibv�Ud¢bnJlh[jv�_BVXn�akxc[e£Ílhfqà^n�lhfq¢b[@[cx4fhV
abikxbn�od«�S°Y�WbacU�¢kS^V�ik[eU�Yjn�U4_bod[@xbakp�nQx Sei@Y�fh]!_kognQVgVgfqt^n
odn�VgablsU�V
Sjikx;fqU*Se_b_�n�SjodV3Ug[�WBn�p�[^ikVgfhxcn�odSjWblhY4Vglq[D«�n�o3Ug¢kSji
Ug¢kn*]!n�Ug¢b[cx4«�¢bf¬p�¢�«\n*xcnQVgp�ogfhWBnTibn�¯@U�´

¿ �`Á Æ¹Æ ÁFÂ¿Ã È � Â � ¼H¾©ÂõÀ Æ Å � Á^Â Æ À� À�ÁFÂ¿Ã ¼©¾HÂ Æ Å � À Æ ÁjÇ�Ä
ÉÊÁeÇ�Ä�Å�ÃÊÄ�Â¿¼¦Ä

Z\[jiBVXf¬xcn�o�SeiÏn�¯c_�n�ogU�ªÀ;kª:Ug¢BSDUJ¢kS^V%S�WbfhikSjogY;l¬SDUdn�iFUJtDSeodfq£
SeWklqn^ªtÁ 3 ª`Ud¢kSDUÓp�¢b[@[^Vgn�V¹W�n�Uu«�n�n�i Uu«\[�xcf���n�ogn�iFU�ªt��n�og[j£

]`n�Sji RTSeaBVgVgfhSji ]`[cxcn�l¬V4�¨[jo4Ud¢bnÏtFfh[jl¬SDUdfq[^i�[e�`SHlhfhibn�Sjo
p�[^ikVXUgo�Sefhi^UQ´ �¶¢kn¥_BSeo�Se]`n�Udn�o�V�[j��Ud¢bn�n�¯c_Bn�oXU©Sjogn¥Ug¢kn
«�n�fhvj¢FUdVOÂ 3 Ud¢kSDUJxcn�±kibn!Ug¢kn�p�[jiBVuUdodSjfqiFUT_blhSjibnjª"Ug¢bn�tDSeodfq£SeiBp�n�V>¯À�3  ­ ¯À�3KÃ Seikx&% 3 ª@«�¢bn�ogn3Ug¢bn(_bod[jWkSjWbfqlhfqUuY�[j�:p�¢b[@[^VX£fhibv-tDSeodf¬Seikp�n ¯À�3  fhV y^° ² y>� n�¯c_�² E % 3 ³g³¸´`¶\Y�lhn�Sjogibfhibv`Ud[]�Seà^n�[jibn-RTSjakVgVgf¬SeiÏWbod[^Sjx¹SeiBx¹Ug¢bn�[jUg¢bn�o%ikSjogod[D«*ªáUg¢kn
n�¯c_�n�ogU
p�Sji�fq]`_blhn�]`n�i^U*S�¢bnQS°t@Y^£×UdSjfqlhn�x4]`[cxcn�l:[e��Ud¢bn%t@fs£
[jl¬SDUdfq[^ikV\Ug¢kSeU�fhV3Se_b_bod[j_kogf¬SDUdn3�¨[^o�S ® �(|4p�[jiBVuUdodSjfqiFU�´

Ò ��Ug¢kn-l¬SDUgn�iFU�VuU�SDUdn-[e��Sji©n�¯c_�n�ogUJfhV�à@ib[D«�i"ª:Ug¢bn�n�¯c_�n�ogU
odn�_bodn�Vgn�iFUdVJSeiÓfh]!_kog[^_Bn�o�xcf¬VuUdogfhWbacUdfq[^iÏUg¢kSeU�f¬V�RTSjakVgVgf¬Sei
fhi�Ud¢bn�xcfhognQp¸Ugfh[ji![jogUg¢k[jvj[^ikSelFUd[
Ud¢bn�p�[^ikVXUgo�Sefhi^U#_bl¬Seibn�Sjikx
abibfq�¨[jod] fqi�Ud¢bn%[eUd¢bn�om½ E y [^oXUd¢b[jv^[jikSjl"xcfqodn�p�Ugfh[jikV�´\�
Vu£Vgab]`fqibv-Ug¢bn�n�¯c_�n�ogUdV
ogn�_bognQVXn�iFU
SDU(lqnQSjVXUq½ÓlhfqibnQSeodlqY4fhikxcn�£
_�n�ikxcn�iFU
p�[^ikVuUdodSjfqiFU�V�ªFUg¢kn�fho�_bod[@xbakp¸U�odn�_bodn�Vgn�iFU�V�S�RTSjakVX£
VgfhSji xcf¬VuUdogfhWbacUdfq[^i�fqi Ug¢bnÏVg_kSjp�n�[e�JxkSDUdSHtjnQp¸Ug[^odV�ª�Vg[HfqU
f¬V`_B[FVgVgfqWklqn4Ug[ÓVdSe]`_blhn�odSjikxc[j]`lhYÏ�¨og[^]�Ug¢bf¬V�Vg_kSjp�n�_kog[j£
t@fhxbn�xÏUd¢bn�VXUdSeUgn�V�[e�3SjlqlÎUg¢bn4WbfhikSeodY¹lhSeUgn�iFU!t°Sjogf¬SeWklqnQV�ª Þ ª
Seodn4vjfhtjn�i�´ Ò U�fhV`Sel¬Vg[¹VXUgo�Sefhvj¢FUX�¨[^og«¶Seo�x¹Ug[ÏVdSe]`_blhn-�¨od[j]
Ug¢kn�VuU�SDUgnQVT[e�\Ug¢bn�WbfhikSjogY;l¬SDUdn�iFU*tDSeodfhSjWblqnQV(vjfhtjn�iÏS�xbSDU�S
tjnQp¸Ud[jo�W�n�p�SeakVgn�Ug¢kn�Y`Seodn�p�[jiBxcfsUdfq[^ikSelhlhY�fhikxcn�_Bn�ikxcn�iFUQ´�|c[
W@YHSelqUgn�ogiBSDUgn�lqYÓVdSe]`_blhfqikv¦�¨od[j] + ² Þ � '#³!Seikx + ²='>� Þ ³JfqU�fhV
_�[^VdVXfhWblhn�Ug[J_Bn�oX�¨[^og] R(fhWbWkV�VgSj]!_klqfhibv�Sjikx`_bod[cxcakp�n(VgSj]!£
_blhn�V#�¨od[j] + ²,9	� -  .�.�. - / ³#fhi � }�´<Hb´ ® [jlhlq[D«�fhibv(Ug¢bn�v^odS^xcfhn�iFUfhi � }�´<H�]`Se¯cfq]`f���n�V�Ug¢knÎlh[jv�lhfqà^n�lhfq¢k[F[cx*[j�@Ug¢bn¶xbSDU�S�«�¢bf¬p�¢
f¬V:nQ}FabfqtDSjlqn�i^U�Ug[(]`fqikfq]`f���fhibv(Ug¢bn � ablhlqWBSjp�àF£Íw�n�fhWblhn�o:xbfqt^n�og£
vjn�ikp�n^ª��³�3²Nþ Ã ��� þ ÄÅ ³�W�n�Uu«�n�n�i`Ug¢bn3[jWkVgn�odtjnQx!xkSDUdSJxcfhVXUgodfq£WbacUdfq[^i¥þ Ã SjikxHUg¢bn�n�}FabfhlhfqWbodfhab]Ðxcf¬VuUdogfhWbacUdfq[^iÔ[Dt^n�o!Ug¢kn
t@fhVgfhWblqn�tDSjogf¬SeWblhn�V�ª:þ ÄÅ ª:Ug¢BSDUJf¬V*_bod[cxcakp�nQx¹WFY¹_bod[jlh[jibv^n�xR(fhWbWkV�VdSe]`_blhfqikv � ´
Ì fhiFUg[^i�²=H �^�by ³Pxcn�Vdp�odfqW�n�V�Sei*nu�Pn�p�Ugfhtjn�lhn�Sjogikfqibv�_kog[cp�nQxcabodn
Ug¢BSDU�f¬V�]�akp�¢Ê�NS^VuUdn�o�Ud¢kSei ogabikibfqikvÓUg¢bn¹�;Seodàj[Dt¥p�¢kSefhi
Ug[�nQ}FabfqlhfhWbogfhab]�´�~¹n�VXfh]`_blqY�ogabi¹Ud¢bn�p�¢kSefhi¦�¨[jo*[jikn��¨aklql
R(fhWbWkV`VuUdn�_ÔWFYÓVdSe]`_blhfqikv Þ�Æ + ² Þ � '#³JSjikxÈÇ' Æ + ²=Ç'�� Þ ³¸ª
«�¢bn�ogn�Ç'Hf¬V
S�[jibn�£ÍVXUgn�_;ognQp�[^ikVuUdogaBp¸Ugfh[ji�[j�1'Î´ Ò �Î«\nJUg¢bn�i
akVgn Ç'Ófqi4_bl¬Sjp�n([j�#Sji�nQ}FabfqlhfhWbogfhab]&VdSe]`_blhn(�¨og[^] Ug¢kn*vjn�ib£
n�o�SDUdfqt^n�]`[@xbn�l×ª\Ud¢bn�v^odS^xcfhn�iFU�lqnQSeodibfqikvÓogablhn;xcn�±kibn�x�W@Y
� }�´oH%Sj_b_bod[°¯cfq]�SDUdn�V�Ug¢bn(vjo�Sjxcfhn�iFU�[e�"Ud¢bn`ã�äeèkê�Égé^�¸ê×ç��°ì Êeç�Ë�DìuÉ=ÌFì�è�ã�ì�ª����
²Nþ Ã ��� þ ÄÅ ³ E �³�3²Nþ� Å ��� þ ÄÅ ³¸ª¶«�¢bn�ogn�þ� Å fhVUg¢kn%xcfhVXUgodfhWbacUgfh[ji�[j�:Ud¢bn*[jibn�£ÍVXUgn�_�odn�p�[jikVXUgodakp�Ugfh[jikV�[e��Ug¢kn
[jWBVXn�ogt^n�x-xkSDUdSk´
¶�n�p�SeakVgn�Ug¢bn¦xcfhVXUgodfhWbacUgfh[ji�þ� Å f¬V-p�lq[FVXn�o`Ug[©nQ}FabfqlhfhWbogfhab]Ug¢BSei¥Ug¢bn;xbfhVXUgodfqWkacUgfh[jiÊþ Ã ª\Ug¢kn�p�[^i^UdodS^VuUdfqt^n4xbfqt^n�odvjn�iBp�n
p�Sjibib[jU%WBn�ibn�vFSDUgfhtjn^´��¶¢bn-]`Sjfqi�âuaBVuUdfs±Bp�SDUdfq[^iÏ�¨[jo%]`fhibfs£
]`f���fqikv;p�[jiFUdodS^VuUdfqt^n`xbfqt^n�odvjn�iBp�n`fhV*Ug¢kSeUJfsU%f¬V%nQSjVgY�Ug[;xb[
SeiBx�fsU4_bog[cxcaBp�n�V�vj[@[cxÔodn�VgablqUdV�´�¶\abU4SeiÊfhiFUgabfqUgfhtjn�âuakVu£
Ugfq±Bp�SDUgfh[ji·]�S°Y�SjlhVg[HW�nÏ¢bn�lh_c�¨abl×´ Ò �J«�n¹¢kSjx·SH_�n�og�¨n�p�U
]`[cxcn�l¶[e�3Ug¢bn�xbSDU�S�Sjikx©«�n4VXUdSjoXUdn�xÏUd¢bn��;Seodàj[DtÏp�¢kSefhi
akVgn�x�fhi R(fqWkWkV�VdSe]`_blhfqikv�SDU;Ud¢bnHxbSeUdS�xcf¬VXUgodfqWbabUgfh[ji¿fqU
«�[jabl¬x�âuakVXU�VXfqU!Ug¢bn�ogn4vj[^fqibv¦ib[D«�¢bn�ogn^´ Ò ikSjxcnQ}FakSjp�fqnQVJfhi
Ug¢kn4]`[cxcn�l�VX¢b[D«&ab_¥S^V`S¦p�[jikVgfhVXUgn�iFU!Udn�ikxbn�ikp�YÏ�¨[jo`Ug¢kn
�;Sjogà^[Dt¹p�¢kSjfqi©Ug[¹]![Dt^n�S°«¶S°Y��¨od[j] Ud¢bn�xbSDU�S�xcf¬VuUdogfhWbac£
Í$Î4ÏÐdeS>VOb[VXcRk�PKVXhGn?VWrvcRL g�NTb�L�cRN4cRZ[Nmg�VXcKVOg�deSscUPRdew[k�cRdeL6btd}jn?NQdeM V�a�dlb�N(SscKVXPUcRdeb[a1V1Ñ:VXPRÒ^Lu]�Y\Z[V�debÐVXcGcRZ[N(g[VucKVog�deSscUPRdew[k�cRdeL�bVXcocRdeMON4Ó�y



Ugfh[ji�´3~¹n�xc[�ik[eU
ikn�n�x�Ug[-odabi�Ud¢bn!p�¢BSefhi;Selhl"Ug¢kn�«¶S°Y�Ud[
n�}FabfhlhfqWbodfhab] Ug[ÏVgn�ikVgn-Ud¢bf¬VJUdn�ikxbn�ikp�Yj´��
ikn4VXUgn�_Ôf¬V`VXac�§£
±Bp�fqn�i^UQ´ Ò � ���
²Nþ Ã ��� þ ÄÅ ³�Ô²�³�3²ºþ� Å ��� þ ÄÅ ³`«�n;Selhodn�SjxbYà@ib[D«õUd¢kSDUTUd¢bn�]`[@xbn�l�f¬VTfqiBSjxcnQ}^aBSDUgn�Sjikx¹«\n�Sel¬Vg[�¢kS°t^n
fhic�¨[jod]�SDUgfh[ji�SeW�[jabU¶¢k[D«�Ug[`±k¯�fqU�´

Õ I í �JK�G&= ð-ï-ü4ñ G ó � ù
® [^o�SÓxbSDU�S¹tjn�p�Ug[^o�'Îª¶lhn�U�Ug¢kn�tFfh[jl¬SDUdfq[^iÔW�n�� 3 0ÖÂG×3 'SeiBx³Á 3  0Ø��¬ Á 3 � '(®�Sjikx³Á 3KÃ 0 y E Á 3 � 'Î´%�¶¢bn!vjo�Sjxbfqn�i^U�Vodn�_bodn�Vgn�iFUgnQx!WFY�Ug¢kn�±ko�VuUÎUgn�od]­[ji`Ud¢bn3� Ì |`[e� � }B´fH*Sjogn�)

D lh[jv 5 3 ²='>� - 3 ³D % 3 0�Á 3  ² z ³

D lh[jv 5�3 ²='>� - 3 ³D lq[^v1¯ �3  0�Á 3  ²ª� �3 ° ¯ �3  E y ³ ° H ² 
 ³
D lh[jv 5 3 ²='>� - 3 ³D lq[^v1¯ �3KÃ 0�Á 3KÃ ²ª� �3 ° ¯ �3KÃ E y ³ ° H ² 
 ³
D lh[jv 5�3 ²='>� - 3 ³D Â 3 0¿²�Á 3  ° ¯ �3  � Á 3KÃ ° ¯ �3KÃ ³U� 3 ' ² y�� ³

�:[�vjn�UJUd¢bn�Sj_b_bod[°¯@fh]�SDUdn-xcn�odfht°SeUgfhtjn�[j��Ug¢bn�p�[^iFUgo�SjVXUgfhtjn
xcfhtjn�ogv^n�ikp�n3«�fqUg¢4ognQVX_�n�p�U�[j��n�S^p�¢-[e�:Ug¢bn(_kSjodSj]!n�Ugn�odV�% 3 ªlh[jv1¯À�3  ªjlq[^v1¯À�3KÃ Sjikx:Â 3 ªj«\n�VgabWcUgo�Sjp�U#�¨og[^]¿Ug¢bn�xbn�odfqtDSDUdfqt^nSeW�[Dtjn%Ug¢bn!VgSj]!n!xcn�odfht°SeUgfhtjnJp�[j]`_bacUdn�x�akVXfhibv Ç'Hfhi�_bl¬Sjp�n
[e�>'Îª Ç Á 3  fqi¦_bl¬Sjp�n![e��Á 3  ª Ç Á 3KÃ fqi¦_blhS^p�n![e�>Á 3KÃ SeiBx Ç � 3 fhi_bl¬Sjp�n*[e�f� 3 ªk«�¢bn�ogn Ç Á 3  ª Ç Á 3KÃ Sjikx Ç � 3 Sjogn%p�[j]`_bacUdn�x4akVgfqikvÇ'Ófhi�_blhS^p�nT[e�?'Î´
Õ IÚÙ K ò � �JK�G ð G ÷`ò�ó�ù � ð`ø�÷ � ñ�ò�ó�ù¥ï�ð GÛ ð�ò�ü�ø�÷ G ü
�:[3vjn�ibn�o�SDUdn#Ug¢bn�odn�p�[^ikVXUgodakp¸Udfq[^i Ç'-[j�kS�xbSDU�S�t^n�p¸Ud[jo<'Îª°«�n
±ko�VuU3VdSe]`_blhnjªb�¨[jo�n�S^p�¢�n�¯c_Bn�oXU�;Bªb«�¢kfhp�¢;RTSeaBVgVgfhSji-Ud[�akVgn
�¨od[j] Ug¢bn%_�[^VXUgn�ogfh[jomÁ 3 Æ + ²=Á 3 � '#³¸ªPSeiBx4Ug¢bn�i�ognQp�[jiBVuUdogakp�UW@YHVdSe]`_blhfqibv{Ç' �¨od[j] S���n�og[¹]`n�Sei�RTSeakVdVgfhSjiÔxcf¬VuUdogfhWbac£
Ugfh[ji�«�fqUg¢-fqi@tjn�odVgn�p�[DtDSjogf¬Seikp�nmÜÈ0�Ý�Þ�Ý × «�¢bn�ogn�Ug¢bn�;eUd¢
p�[^lqak]!iH[e�mÝûfhV:Â 3 ª�Seikx�Þ fhV!S�xcf¬Sev^[jikSjlÎ]�SDUdogfq¯Ó«�fsUd¢Þ 3U3 0�Á 3 ° ¯À�3  � ² y E Á 3 ³ ° ¯À�3KÃ ´
|@ab_k_B[FVXnÏUd¢kSDU�Ý f¬V�fqi@t^n�ogUgfhWblqn^´ �¶¢bn�iØÜ)f¬V�fhi@tjn�ogUgfhWblhn
Ug[@[B´J�¶¢bn`ikSefhtjn�«�S°Y�[j�\VdSe]`_blhfqibv��¨od[j] Ç'�f¬V3Ud[�aBVXn!Ug¢kn
Z\¢b[^lqnQVXà@Y4�NSjp�Ug[jodf���SDUdfq[^i�[j��Ü
´ Ì [D«�n�t^n�o
Ug¢bf¬VTf¬V
t^n�odY�fqic£
n�ß�p�fqn�i^U3Vgfhikp�nvÜ�fhV3xcfl�Pn�odn�iFU��¨[^o�n�S^p�¢-UdodSjfqibfhibv�p�S^VXn*Sjikx
n�S^p�¢�fqUgn�odSeUgfh[ji"ªFSeikx�fqUÎognQ}Fabfqodn�Vo¾`²,½(ßQ³�[^_Bn�odSeUgfh[jikV�Ud[T�NSjp�£
Ug[^ogf���nTnQSjp�¢�Ü
ªb«�¢bn�ognO½¹fhV�Ug¢bnJxbfq]`n�iBVXfh[jikSjlqfqUuY-[j� Ç'\´\�3i
SelqUgn�ogiBSDUgfhtjnT]`n�Ud¢b[cx�f¬V¶Ug[�±BodVXU3VgSj]`_blqn ÇÚ 0àÝ ×�Ç'\ªk«�¢bf¬p�¢
¢kS^V-p�[DtDSjogf¬Seikp�npÝ × Ü ´  XÝá0âÞ ´  °ª3Sjikx¥Ug¢kn�i p�[j]`_bacUdnÇ'�0àÝ ´ × ÇÚ ´¶�¶¢bf¬V�fhV�]![^ogn*n�ß�p�fhn�iFU3VXfhikp�n�Þ fhV
xcfhSjvj[^ikSel×ª
SeiBx�p�[^]`_bacUgfhibvAÝ ´ × ÇÚ ognQ}Fabfqodn�V
[jiklqY�¾`²ª½(�°³3[j_�n�o�SDUgfh[jiBV
²¨«�fqUg¢�SeiA¾`²ª½(ß°³�[Dt^n�od¢bn�S^x`_Bn�o�fqUgn�odSeUgfh[ji"ª^�¨[jo¶Selhl�Ugo�Sefhibfhibv
p�S^VXnQVd³�´
~Ê¢bn�i�Ý­fhV�ik[eU�fhiFt^n�ogUgfhWblhnjª\Ug¢bn�ogn;Sjogn4Uu«�[¹_kog[^Wblqn�]�Vvã

Ug¢kn�p�[jlhab]`ikV*[j��Ý�]`fhvj¢FU%ib[jU%WBn�lhfqikn�SeodlhY;fqiBxcn�_�n�ikxbn�iFU�ª
SeiBx¥Ug¢bn�YÔ]`fhvj¢FU-ib[jU4Vg_kSei¥Ug¢kn�tjnQp¸Ud[jo-Vg_kSjp�n©²§Ud¢bn;Uu«�[
_bod[jWblhn�]�V�p�Sei�[cp�p�abo�fhikxcn�_�n�iBxcn�iFUglhY4[e��n�S^p�¢�[jUg¢bn�o3VXfhikp�n
Ug¢kn�i@ab]JW�n�o4[e�Jp�[jikVXUgo�SefhiFUdV&% p�Sei�W�n�v^ognQSDUgn�o�[jo4lhn�VdV
Ug¢BSei;Ud¢bn!iFak]JW�n�oT[e�Îxcfh]`n�ikVgfh[jikV`½�³¸´*~¹n`p�Sei¦VX[^lqt^n%Ug¢kn
±ko�VuU�_bog[^Wblhn�] W@YÔfhikp�odn�S^VXfhibvÏUd¢bn¦xcfh]`n�ikVgfh[jikSjlqfqUuYÔ[j��'Î´
Ò i�_kSeogUgf¬p�aklhSjo�ª�Se_b_�n�ikxä%å��n�od[^V�Ug[ÓnQSjp�¢¥fqik_bacU�tjnQp¸Ud[joQª
SeiBx;Se_b_�n�iBx�æ 3 Ug[4n�S^p�¢�Â 3 ªP«�¢bn�ogn�æ 3 fhV3Ug¢bnO;jUg¢;akibfsUtjnQp¸Ud[jo�[j�Plhn�ikveUg¢t%¹´#m�[D«èç^Â 3�é fhVÎfqiBxcn�_�n�ikxbn�iFU�ª@WbacU4Â 3 'VXUdS°YcV*abikp�¢BSeibv^n�xÓVg[�Ug¢bn-vjo�Sjxcfhn�iFUdV-² z £ y�� ³Tibn�n�xÏib[jU�W�n
]`[cxcfs±Bn�xá´
m�[D«)Vgab_b_�[^Vgn�Ud¢kSDUpç�Â 3�é f¬V�lhfqikn�SeodlhY©fqiBxcn�_�n�ikxbn�iFU�ª¶WbacUxc[@n�V�ib[eU3Vg_kSei4Ud¢bnJVg_kSjp�nj´Îw�n�U`ê WBn%Ug¢bnJVg_kS^p�n*VX_BSeibibnQx
W@Y�ç�Â 3�é SeiBx�ë fqUdV3[jogUg¢b[^vj[^ikSelPp�[^]!_klqn�]!n�iFU�´\m3[eUdnTUg¢kSeUUg¢kn�²¨ik[jic£×Ugodfqt@f¬Sel§³¶i@ablhlhVg_kSjp�nJ[j�1Ü·f¬V
n�¯bSjp�UglhY�ë�´3�3nQp�[^]�£
_�[^Vgn Ç'B0 Ç'fì � Ç'fí¥«�¢bn�ogn Ç'fìäî³êûSeikx Ç'fí"î�ë�´��¶¢bn�iÜ f¬V3_�[^VgfqUgfhtjn�£¤xcn�±kibfqUgnJ[^iBê­Vg[-«�n�p�Sei�VdSe]`_blhn Ç'fì�ªPWbacUÜõfhV*n�¯bSjp¸UdlqY � [^i�ë`ª�Vg[ Ç'?í·¢BSjV*fhic±kibfqUgn�tDSjogf¬Seikp�nj´��:[
xcnQSelb«�fqUg¢�Ud¢bf¬V�ª@p�[^ikVXf¬xcn�o Ç' í Ug[%W�n
RTSeaBVgVgfhSji�xcfhVXUgodfhWbacUgnQx
«�fqUg¢t��n�og[T]`n�Sji�Seikx`tDSeodf¬Seikp�n>ï�ª^Sjikx�UdSjàjn4ï�ðâñ�´�m�[D«ÇÚ 0áÝ>Ç'Ø0áÝ>Ç' ì VuUdfqlhl�¢kSjV`p�[Dt°Sjogf¬SeiBp�n&Þ ´  �VX[¹«\n�p�Sji
VdSe]`_blhn ÇÚ ±ko�VuU-Sjikx�VXn�U�Ç' ì 0òÝ>ó ÇÚ «�¢bn�ogn�Ý�ó f¬V`Ug¢kn
_kVgn�akxb[e£Ífqi@tjn�odVgn¹[e��Ý
´1m3[D«1fhi^Udn�v^odSeUgnÏ[jacU³Ç' í ´ �¶¢bfhV
«�fhlql�ib[eU(S��Pn�p¸U!² z £ 
 ³�´ ® [^o�² yQ� ³�ªBVgfqikp�n�Ç' í f¬VÐ��n�od[�]!nQSei"ª��¬ � 3 Ç'(®(0"� 3 Ç' ì fhV�fqikxbn�_�n�ikxcn�iFU\[e�*ï�ªFSjikx�UdSeà@fhibvOï�ðâñ
«�fhlql"ik[eU�S��Pn�p�U�fsU�n�fsUd¢bn�oQ´
Ò iHVgab]`]�SeodYjª#«\n�ognQp�[^ikVuUdogaBp¸U%«�fqUg¢©Ud¢bn��¨[^lqlh[D«�fhibv�Selhvj[j£
odfsUd¢b]á)

Á 3 Æ + ²=Á 3 � '�³ÇÚ³Æ�ô ¼[õÀÁ^ÁX�U¼[½�² �@� Þ ´  ³Ç'³0�Ý ó ÇÚ
® fqv^abodn%�-Vg¢b[D«�V�Ud¢bn�p�[jikVXUgo�SefhiFUdV¶Ud¢kSDUTSeodn*lqnQSeodibn�x�«�¢bn�i
Ug¢kn-Selhvj[^ogfqUg¢b] SeW�[Dtjn`f¬VJSe_k_blqfhn�x¹Ud[ y��AöHy6� _kSDU�p�¢bn�V%[e�
fh]`SjvjnQV¶[e�:[^acUdxb[F[^o�Vgp�n�ibnQV�´

÷ È ¾©Å¥Ä Ã�Ä�Â·Ä4Å � Ë
¼©¾HÂ¿À Æ Å � Á^Â Æ À

�¶¢bf¬V�_kSe_�n�o#¢kS^V:p�[jikVgfhxbn�odn�x*_bl¬SeiBSeo#p�[jiBVuUdodSjfqiFUdV��¨[jo�«�¢bf¬p�¢
Ug¢kn�t@fq[^lhSeUgfh[jiÊf¬V�S©lqfhibn�Sjo��¨abiBp¸Ugfh[ji [e�*Ug¢kn¦xbSeUdSb´û�¶¢bfhV
]�Seà^n�V¦fsUÏUgo�Sjp�UdSjWblqnHUg[ ]�Se_ûS�RTSeaBVgVgfhSji xcf¬VuUdogfhWbacUdfq[^i
[Dtjn�o�Ug¢kn
t@fh[jl¬SDUgfh[jiBV�Ug[�S�RTSeaBVgVgfhSji�xcf¬VuUdogfhWbacUdfq[^i�[Dtjn�o�Ug¢kn
xbSeUdS4VX_kS^p�n^ªá«�¢bfhp�¢¹«¶SjV(akVgn��¨abl�«�¢bn�i¦_kog[cxcakp�fqikv-Ud¢bn`ogn�£
p�[^ikVXUgodakp¸Udfq[^ikV%odn�}FabfhognQxÏ�¨[jo!n�VXUgfh]�SDUdfqibv�Ug¢bn4vjo�Sjxbfqn�i^U�[e�
Ug¢kn¦p�[^iFUgo�SjVXUgfhtjn�xcfhtjn�odvjn�ikp�n^´¿�¶¢bn�v^odS^xcfqn�iFU�[e�TUg¢bn¦lq[^v
_kVgn�akxb[e£Ílqfhàjn�lqfh¢b[@[cxáª�¢k[D«\n�tjn�oQª�p�Sei*nQSjVgfqlhY3W�n\p�[j]`_bacUdn�xT�¨[^o
Vg]![@[jUg¢�ib[jib£×lhfqikn�Seo�p�[jikVXUgo�SefhiFUdV�ª�VgfqiBp�n�fsU�[jiblhY©odn�}FabfhognQV
Ug¢kn*n�ibn�ogv^Y�p�[jiFUdogfhWbacUdn�x�WFY�S�p�[jikVXUgo�SefhiFU�Sjikx�fsU�V�xcn�odfqtDSe£
Ugfhtjn^´ |@[�n�Sjp�¢ø!gp�[jikVXUgo�SefhiFU$#Hp�[jabl¬x·WBn©SH�¨n�nQx@�¨[jod«�Sjodx"ª
]JaklsUdfql¬S°Yjn�oÎibn�abodSjlkibn�Uu«\[^ogà!«�fqUg¢�[^ibn3[^acUg_babU\abibfqU¶«�¢b[^Vgn
Sjp�Ugfht@fsUuY�odn�_kognQVXn�i^U�V\Ug¢bn*t@fh[jl¬SDUgfh[ji�´



® fqv^abodn%�@)¶�õo�Seikxb[j]`lqY4VXn�lqnQp¸Udn�x;VgabWkVgn�U3[j��Ug¢bn:Hj� � p�[jib£
VXUgo�Sefhi^U�V
Ug¢kSeUT«�n�odn!lqnQSeodibn�x�[^i y6��ö©y6� _BSDUdp�¢kn�V([e�ÎiBSDUX£
abo�Sel
fq]�Sev^n�V�´ûm3n�SeodlhY�Sjlql
[e�%Ud¢bn¦p�[jikVXUgo�SefhiFUdV-¢kS°tjn;W�n�£
p�[^]`nÏ}FabfqUgnÓlh[cp�Sjl%Seikx VuUdog[^ibvjlhY�xcf¬VXlhfhàjnÏn�xcv^n�V�[^o4WBSeo�V
fhiõS�_kSeogUgf¬p�abl¬Seo�!g_bodn��¨n�ododn�x�#Ô[jodfqn�iFUdSDUdfq[^i"´1�¶¢bnHfq]�Sev^n
_kSeUdp�¢bnQV%«�n�odn�_bodn�_bod[cp�n�VdVgn�x¹W@YÏS^xbxcfhibv;¢bfhvj¢b£º�¨odn�}Fabn�ikp�Y^ª
SeiFUdfs£¤p�[^ogodn�l¬SDUdn�x�ib[^fhVgnj´

ù ¼©¾HÂ¿À Æ Å � Á^Â Æ À � Â É Â·Äp�ÊÅ�¾HÂõÀ
� SjoglhY*odn�Vgn�Seo�p�¢%[^iJUd¢bn¶ognQVX_�[jikVgn�_bog[^_Bn�oXUdfqnQV#[e��fqikxbfqt@f¬xcakSel
ibn�abog[^ikV*fhiÓt@fhVgakSel�p�[^oXUdn�¯�UuY@_bf¬p�SjlqlhY¦S^VgVgab]`n�x¹Ud¢kSDU�ibn�ac£
od[jikV`«�n�odn�o�SDUd¢bn�o�Vg_�n�p�fq±Bp��¨n�SeUgabodn;xcn�Ugn�p�Ug[^odV!Ud¢kSDU�[jiklqY
±kodn�x�«�¢bn�i�Ug¢bn�Y-�¨[^abikx;S�p�lq[FVXn*]�SeUdp�¢�Ug[�Ug¢bn*�¨nQSDUdabognJ[e�
fhi^Udn�odn�VXU�´ ® [^o�Ug¢bnTn�SjoglhY�VXUdSev^n�V\[e�:Ug¢bnTt@fhVgakSjlPp�[jogUgn�¯PªFUd¢bfhV
SjVdVgab]`_cUgfh[ji�¢BSjV\lhSjogv^n�lhY�W�n�n�i-odn�_bl¬Sjp�n�x`W@Y`Ug¢bn(f¬xcn�S%Ug¢kSeU
Ug¢knÎodn�p�n�_cUgfhtjnÎ±kn�l¬xbV:[e�bibn�abod[jikV�ogn�_bognQVXn�iFU"WkSjVgfhV��¨abikp�Ugfh[jikV
SeiBx%Ud¢bn¶ibn�abo�SelcS^p¸Ugfht@fsUdfqnQV#ogn�_bodn�Vgn�iFU�p�[Fn�ß�p�fhn�iFUdV#[^i%Ug¢kn�Vgn
WkS^VXf¬V��¨abiBp¸Ugfh[jiBV�´��¶¢bn(VXn�ikVg[jodYJfhib_bacU¶fhVÎUg¢kn�i�odn�_bodn�Vgn�iFUdn�x
SjV�S(«�n�fhvj¢FUgnQx%lhfqikn�Seo�p�[j]�WbfqiBSDUgfh[ji�[e�BUg¢bn�WkS^VXf¬V��¨abikp�Ugfh[jikV
«�¢bf¬p�¢`fhV#nQ}^akfqtDSelhn�iFU�Ud[%SjVdVXab]`fhibv(Ug¢kSeU�Ug¢bn�Vgn�iBVX[^ogY*fhib_bacU
f¬V%vjn�ibn�o�SDUdn�xÏW@YÏS;p�SjakVgSjl�lhfqibnQSeo�]![cxcn�l\«�fqUg¢H[jibn�l¬S°Yjn�o
[e��lhSeUgn�i^U*tDSeodf¬SeWblhn�VTSeiBx;Ud¢kSDU%lh[D«¶£×lhn�t^n�l#_�n�o�p�n�_bUgfh[jiÏp�[jib£
VgfhVXUdV![e�
fqic�¨n�ogodfhibv�Ud¢bn�]`[^VXU!lhfqà^n�lhYÓtDSelhabn�V![e�3Ug¢bn�l¬SDUgn�iFU
tDSeodfhSjWblhn�V�v^fqt^n�i�Ud¢bn!Vgn�iBVX[^ogY�xbSDU�Sb´
~ÊfsUd¢;Ug¢kn!S^xbxcn�x�SjVX£
Vgab]`_cUgfh[jiHUg¢kSeU�Ud¢bn�l¬SDUdn�iFU`t°Sjogf¬SeWklqnQV%¢kS°t^n-¢bnQS°tFYF£×UdSjfqlhn�x
xcf¬VuUdogfhWbacUdfq[^ikV�ª�fsU`fhV�_�[^VdVXfhWblhn�Ug[¦lqnQSeodi©Wbfh[jlh[jv^fhp�SelhlqY¦ognQSelq£
f¬VuUdfhp�odn�p�n�_cUdfqt^n`±kn�l¬xbVJWFY¦±bUgUgfhibv�S�lhfqikn�SeoQª#p�SeaBVgSjl�vjn�ikn�og£
SDUdfqt^n�]`[@xbn�l�Ud[;_kSDU�p�¢bn�VT[j��ikSDUdabodSjl�fq]�Sjvjn�V-²×�
l¬VX¢kSjakVgn�i
SeiBx ® fhn�l¬xáª y6
�
��@� ¶�n�lql�Sjikx�|@nuâuib[D«�Vgà@fºª y6
�
�� ³¸´
Ì [D«�n�t^n�oQªDS�lhfqibnQSeo�p�SjakVdSelF]![cxcn�l@fhVBâuakVXU�[jibn�_B[FVgVgfhWblqn\«�S°Y
[e�(fqiFUdn�od_bogn�Ugfhibv;Ud¢bn�Wbfh[jlh[jvjf¬p�Sjl�xkSDUdSk´ Ò U�lhn�SjxkVJUd[¹Vglh[D«*ª
fqUgn�o�SDUdfqt^n-Selhvj[^ogfqUg¢k]`V%�¨[jo`p�[^]!_kacUgfhibv;Ud¢bn�Sjp¸UdfqtDSeUgfh[jikVJ[e�

Ug¢kn!WBSjVgfhV
�¨abikp�Ugfh[jikVT«�¢kn�i¦Ug¢bn�Y;Seodn�ib[^ic£Í[jogUg¢b[^vj[jiBSel×ª�S^V
Ug¢kn�YÏ]JakVXUJW�n-fq�¶Ug¢bn�YÏSjogn�[Dt^n�og£Íp�[j]`_blhn�Udnj´��3V%«�n�¢kS°t^n
Vgn�n�i�ªPS-_bod[@xbakp¸U([e�\p�[jikVXUgo�SefhiFUdV�f¬V(S�tjn�ogY�xcf���n�ogn�iFU
UuY@_�n
[e��v^n�ibn�odSeUgfhtjnT]`[@xbn�l�«�¢kfhp�¢;p�Sei�vjfhtjn*odfhVgnTUg[�}^akfsUdnJVXfh]`fs£
l¬Seo(ognQp�n�_bUgfhtjn%±Bn�l¬xbV
Sjikx;«�¢kfhp�¢�Sjlqlh[D«�V
tjn�odY4odSj_bfhx;fqic�¨n�oX£
n�iBp�n�n�tjn�iÏ«�¢bn�iÏUg¢bn�p�[jiBVuUdodSjfqiFUdV*Sjogn�¢kfqv^¢blqYÏp�[^ogodn�l¬SDUdn�x
«�fqUg¢�[^ibn�Sjib[eUd¢bn�oQ´*�¶¢bf¬V
Vgabvjv^n�VXUdV(Sei;fhiFUgn�ognQVuUdfqibv�_B[FVgVgfq£
WbfhlqfqUuYj´ Ò ikVXUgnQSjx¹[e�\Ug¢bfhibà@fhibv�[e�¶ibn�abod[jiBV(S^V*xcn�t@f¬p�nQV(Ug¢kSeU
Seodn3xcnQVXfhvjikn�x!Ug[%±kikx-Vgfhvjibfq±Bp�SjiFU��¨n�SDUdabodn�V\[jo�Ud[Jlhn�Seodi�WkSe£
VgfhV3�¨abikp�Ugfh[jikV�ªá«\n`p�Sji;t@fqn�«�Ug¢bn�]1SjV(xcn�tFf¬p�nQV�Ud¢kSDUTlhn�Seodi
Ug[`]`[cxcn�l"Ug¢bn%p�[jikVXUgo�SefhiFUdV�fqi4Ud¢bn%VXn�ikVg[jodY`xkSDUdS`Sjikx�Ug¢kSeU
[jiklqY�p�[^]!_klhSjfqi4Ug[-¢bfqv^¢bn�o
lqn�tjn�lhV�«�¢kn�i�Ug¢kn�VgnJp�[^ikVuUdodSjfqiFU�V
SeodnTt@fq[^lhSeUgn�x"´#�¶¢kn*[jacUd_bacUdV�[e�#ibn�abod[jiBV�Sjogn(Ud¢bn�i�Vgn�n�i�S^V
odn�VgfhxcaBSel�n�odog[^odV�ªáSeikx¦S-]�ablsUdfql¬S°Yjn�o
ikn�Uu«�[jodà4f¬VTVXn�n�i¹SjV(S
¢bfhn�o�Seo�p�¢@Y¦[j�(Vgn�_kSjodSeUgn-]`[cxcn�lhV!n�S^p�¢©[e�(«�¢bf¬p�¢Ôp�Sj_cUgakognQV
Ug¢kn3VuUdogaBp¸Ugakogn¶odn�]�Sefhibfhibv*fqi!Ud¢bn�odn�VgfhxcaBSelbn�ogod[jo�V:�¨og[^]õUg¢kn
_bodn�t@fh[jakV�l¬S°Yjn�o�´·��i SeUXUgo�Sjp�Ugfhtjn�SjVg_�n�p¸U�[e�TUg¢bf¬V�t@fhn�« fhV
Ug¢BSDU(SeUXUdn�iFUgfh[ji¦vjn�ikn�o�SelhlqY�ibn�nQxbV�Ud[-W�n!xbfqodn�p�Ugn�x�Ug[D«¶Seo�xbV
_kSjoXU�V%[e��Ud¢bn4«\[^ogl¬x¹Ug¢kSeU�t@fh[jl¬SDUgn-[jabo!n�¯c_�n�p¸U�SDUdfq[^ikVJSjikx
Ug¢kfhV�f¬V¶n�S^VXY`Ud[�fq]`_blhn�]`n�i^U�fq�#ibn�abo�SeláS^p¸Ugfht@fsUdfqnQV¶ogn�_bodn�Vgn�iFU
t@fq[^lhSeUgfh[jikV�[j��odn�v^ablhSjogfqUgfhn�V�´

ï 96ú M�?|û�ÙN> ':Õ > æ >@MPO�Þ
~¹n�Ug¢BSeibà���iBxcogn�«�¶�lhSjàjnjª ý n�Udn�o¶R(ogn�n�i"ª@�
S°t@f¬x��;Sjp�àDS°Y^ª
R(abY;�;S°Y@o�S��^ªP|cSj] ��[D«�n�f¬V�ª�Z\¢bodfhV
~ÊfhlqlhfhSj]�V(Sjikx;]`n�]�£
W�n�o�V3[j��Ug¢bn`RTSDUdVgW@Y�Z\[j]`_bacU�SDUgfh[jiBSel:m3n�abod[^Vdp�fhn�iBp�nJr3ibfsU
�¨[jo�¢bn�lh_c�¨abl¶xcf¬Vgp�akVdVXfh[jikV�´;�¶¢bf¬V%odn�Vgn�Sjodp�¢Ï«¶SjVT�¨abiBxcn�xÓW@Y
Ug¢knJRTSDUdVgW@Y4Z\¢kSjogfqUdSjWblqn ® [jabikxkSDUgfh[ji�´

ð >@ÛÍ>FCD>FM 9 >@Þ
¶�n�lhl��J´ � ´
Sjikx¿|@nuâuib[D«�Vgà@fJ�T´ � ´!² y�
�
�� ³ � xcvjnQV;SeodnÏUg¢kn!Xfhikxcn�_Bn�ikxcn�i^UHp�[j]`_�[jibn�i^U�V\# [j�4ikSeUgabo�Sel�Vdp�n�ibn�V�´ýüqÊ�Ë�DéDè�ã�ìu�;ç§èäþ�ìuÿCÉgé����¸è���ä�É¸å�éDê×çNäDè��>ÉgäQã�ìW�T�¸ç§è[Ì��	�^��ê¤ì�å���
eª
� Ò �·_bodn�VdV�´¶�n�VdSevBª � ´�² y6
Fz �^³Ô|@UdSDUdfhVXUgf¬p�Sjl�SeikSjlqYcVgfhVÔ[e�¹ib[jic£Íl¬SDUXUdfhp�n
xbSeUdSb´
���bì
��êÍéeêºçÚ�¸ê×çNã�çNéeèkª Ù�� ª y°z�
 £ y6
 �b´
® odn�akikxáª���´�Sjikx Ì SeakVdVXlhn�oQª��J´;² y�
�
 Hj³Ór3ikVgab_Bn�ogt@f¬VXnQx
lhn�Seodibfhibv�[e��xcf¬VXUgodfqWbabUgfh[jikV�[jiÓWbfhikSjogY¦tjn�p�Ug[^odV*aBVXfhibv�Uu«�[
l¬S°Yjn�o�ikn�Uu«�[jodà@V�´ÐümÊ��°éeè�ã�ìW�%ç§è�þ�ìuÿCÉgé��	��è���ä�É¸å�éDê×çNäDè��>Édä�Ë
ã�ìW�T�¸ç§è[Ì��	�^��ê¤ì�å����b´ � ´ � ´\��[@[cxcY^ª3|P´ � ´ Ì SeikVg[jiÊSjikx
�*´ ý ´Bw"fh_b_b]�Sjibi©² � xbV�´ ³¸ªP��[^ogvFSei � Seac�¨]�Seiki()¶|bSei;�;Se£
Ugn�[kªBZ��J´
® odn�akikxáª���´
Seikx¿|cp�¢kSj_bfhogn^ªT�%´ � ´J² y�
�
 �j³4� xcnQp�f¬VXfh[jib£
Ug¢kn�[jodn�Udfhp(v^n�ibn�odSjlqf���SeUgfh[ji�[j�:[jib£×lhfqikn
lhn�Sjogibfhibv`Seikx4Sei�Se_b£
_blhfhp�SDUdfq[^i`Ug[%W�[@[^VXUgfhibvk´��>ÉgäQã�ìdìTÊeç§è[Ì��(ä��
ê��kì��Pì�ã�äDè*Ê��>ÿCÉdä�Ë
� ìdéeè� �äDè���ìuÉdì�èPãdì`äeè! �äDå � ÿcê¤éDê×çNäDè�é��#":ì�é�É¸èBç§è[Ì$�	�kì�ä�É%�D´
Ì fhiFUg[^i"ªPR!´ � ´�²=H �j�by ³��:odSjfqibfhibv�_bod[cxcakp�UdV
[e��n�¯c_�n�ogUdV�W@Y
]`fqikfq]`f���fhibv�p�[^iFUgo�SjVXUgfhtjn`xcfqt^n�odvjn�ikp�n^´AþJìXÿCÉgé��& �äDå � ÿcê¤é�Ë
ê×çNäDèkª�ç§è � ÉdìW�T�¸´
Ì fhiFUg[^i"ª`R!´ � ´�'�|@nXâuib[D«�VXà@f×ªJ�T´ � ´`² y6
�
�� ³�w"nQSeodibfhibv
SeiBx�odn�lhn�Sjogikfqibv(fhi:¶�[^lsU$��]�Seibi!]�Sjp�¢bfhibnQV�´ Ò i���ab]`n�lh¢kSeogU�ª
��´ � ´�Sjikx��;pQZ\lhn�lhlhSjikxáª � ´�w�´hª(nQxcfqUg[jo�V�ª(��é�Égé����qìu��)%çÚ�WË



ê�É¸çNæuÿcê¤ìTÊ*�>Édä�ã�ìu�$�¸ç§è|Ì,+���- � �qä�ÉdéDê×çNäDè��¦ç§è·ê.�bì�/�çNãuÉdä^�¸ê=ÉWÿkãXË
ê�ÿCÉgìTä��0 �ä$Ìjèkç§ê×çNäDè�ë21Bä��eÿcå�ì�3,+54:ä�ÿcè*ÊjéeêºçNäeè��¸ªc� Ò � ý odn�VdV
Ì [^_c±kn�lhxáª � ´ � ´!² y�
�
 Hj³;m�n�akodSjl!m3n�Uu«�[jodà@V�Seikx ý ¢@Y@Vgfq£
p�Sjl:|@YcVXUgn�]�V3«�fsUd¢ � ]`n�odvjn�i^U(Z\[^lqlhn�p�Ugfhtjn�Z\[^]!_kacUdSeUgfh[jikSjl
��WkfqlhfsUdfqnQV�´6�>Édä�ã�ì�ìTÊDç§è[Ì��Tä7��ê.�bì�þJéeêºçNäeè�é���ü
ã�é�Ê^ì�å8�!ä7�9�Pã�ç�Ë
ì�è�ã�ìW�;:=<>�CüTª@?@A�ª@Hj�j�e�e£RHj�^� 
 ´
� [jo�xbSei"ª��©´ Ò ´qª\R(¢BSe¢bo�Se]�Seikfºª5B#´qª � SjSjà@àj[jl¬Sbª��T´Î|P´�Sjikx
|cSjablºª°w�´ � ´j² y6
�
�
 ³���i*fhiFUgod[@xbakp¸Udfq[^i
Ud[�tDSeodfhSeUgfh[jikSjlD]!n�Ug¢c£
[cxbV3�¨[jo3v^odSj_b¢bf¬p�Sjl"]`[@xbn�l¬V�´
/;é^ãC�cç§è�ì8"�ì�é�É¸èBç§è[Ìjª�D�? y�
 �e£He�^�b´
�
l¬VX¢kSjakVgn�i"ª1¶(´��J´�Seikx ® fhn�l¬x¥�J´ � ´�² y6
�
�� ³ � ]`n�odvjn�iBp�n
[e�3Vgfh]!_klqn�£Íp�n�lhl\odn�p�n�_cUdfqt^n�±kn�l¬x©_kog[^_Bn�oXUdfqnQV%W@YÏlqnQSeodibfqikv;S
Vg_kSeo�VXnTp�[cxcnT�¨[^o�ikSDUdabo�Seláfh]`SjvjnQV�´fþJéeê=ÿCÉgì�ª�D	E í �^�Fz £ �j��
 ´
|@]`[jlhn�iBVXà@Yjª ý ´%² y�
�
�� ³ Ò ic�¨[jod]�SDUdfq[^i·_bod[cp�nQVgVgfqikvÔfhi xbY^£
ikSj]!f¬p�Sjl�VgYcVuUdn�]�V�) ® [jakikxbSDUdfq[^ikV
[e��¢kSjog]`[ji@Y�Ug¢bn�[jodYj´ Ò i
��ab]`n�lq¢kSjoXUQªc�J´ � ´@SeiBx-�;p°Z\lqn�lql¬Seikx"ª � ´@w�´hªFnQxcfqUg[jo�V�ªF��é�ÉWË
é����hìu�6)JçÚ�¸ê=É¸çNæXÿcêÍìTÊ��>Édä�ã�ìu�$�¸ç§è|Ì,+��G- � �qä�ÉgéeêºçNäeè���ç§èÊê��kìH/�ç�Ë
ãXÉgä^�¸ê�ÉWÿkã�ê�ÿCÉgìÓä��I �ä$ÌeèBç§êºçNäeè�ëJ1Bä��lÿcå`ì!3,+K4�ä�ÿcè	Ê^éDê×çNäDè��¸ª
� Ò � ý odn�VdV


