
���������	��
�������������������	��������������� �"!
#�$�	�&%'�(�*),+*-/.10123�#4 5�!!#���6����

���(
879���	�����:��
#�����;!
<�$�>= �	?@
<A��CB

DE�FHGJIKE	L�M(N1OHP�IRQ�SJTVUWUYX:Z([�\]O_^(T`EbacL�MCd	E�F`T`e�f(T`ebOb^(g	TVh(aci'IKQ�jkQml(Q�n

Xpo�hkebT`EbOqep\rO@s&[�s	Z(t�h�\uGJFvEbwx\We�jyIVz�D#TKwx{cT`h�\rT

o�Urw�I�ZCs�|k}�[�~�N1TVEp\uh�F/[�F`wxF`T`EbOb^Z

d@�$~��$I`���H�R�K��Z�	IRf(T`E�eHZ(D<TRw@�`�K���KZCo�Q6wxe�E:TVUW\rT

gbP�FH�6TVE�ep{�FHhke*IVz�~�OqF`T`h�IRSKEbT`��^�j�Z

P@TVUW^�IRQ(w�\uF�t�h�\uGJFvEbwx\We�jJZ

�@TVUW\�z�TV��Z���|(ZCs&TVh(TKa�T�Z����R����L��

n���^�j�wx\]OHTVU<~�OqF`TVh�IRSRE:TV��^kj�[�F�wxF`T`EbOb^cP�\uGk\rw�\uIKhZ

|kOqE�\W���(w�}�h(w�e�\uepQ�e�\WIRhcIVz�~@O�F`TVh�IKSRE:TV��^kjJZ

t�h�\uGJFvEbwx\We�jyIVz&s&TVUu\�z�IREph�\rTkZC|kTVh�P�\uFHSKI�Z

� �R�K� d	\uUW{cTVhcP	E�\uGJF�Z6l�T¡LRIRUuU]T�Z(s&o �K¢ � � ��£¤� ¢ �J��Z<t,|ko

¥�¦R§�¨�©(ªR«¦x¬�*®k¯V°�±�²bªR«�³�²q´pªR©(¦bµR¨:ªq¶�®k¯@wxQ�f�{�\uepe�F`ac|JFH��epFH{·f(FHE ¢ �R�R�kZ¸EpFHGk\rwxF�a ~�Oqe�IKf¸FvE ¢ �R���KM

[�F`OqFH\WGJF`a ¹(TKOHOqFH��e�F`a

|J^�IKE�e	e�\We�UuF�º¼»$½�»�¾�¿�½�À$ÁJÁJÂ�»$Ã<ÁJÄ



¢

���������
	�����
D E:TRa�\We�\WIRh(T`UuUuj�Z�e�^�F OqIKh(wxFvE�GKTVep\uIRh1F�� Q(T`e�\WIRh(w�\Wh IkOqF�TVh�IKSREbT`��^kj1\uh(OqUWQ(a�F�e�^�F �$IRQ(wpwx\uh�F`w��

TV����E�I`�k\u{cT`e�\uIKhZ�TVh(a ep^�FyGJFHUuIkO�\ue�j�GKTVEp\rTVf�UuFy\rw	\uhke�FHEp��E�FHepF`acTRw@e�^�F���Q�UuFvE�\rT`h1{�F`T`h GJFHUWIkOq\ue�j
THGJFHEbT`SRF`a�I`GJFHE#epQ�E�f�Q�UuFHhke�w�OHT`UuF`w�M�}Yz wxQ(Ob^yT@Gk\uF���\]w#TKa�IR��e�F`aCZJep^�FHhye�^�F	OqIRh(w�FHE�GKT`e�\uIKhyF��JQ(TVep\uIRh6w
z�IRE�epEbTRO�FHEbw@O�IRhkebTV\Wh1FHE�EpIRE:w ep^(TVe/T`E�FyIVz�epFHh TRw@U]TVE�SKF�TKw@e�^�F a�\]TV�kj�O�h(TVU�{¡\u�k\uh�SyepFHE�{1M�D$^�\rw

E�F�wxQ�UWe$^(TKw$f¸FvFHh���h�I���h�z�IRE	T`f(IRQ�e�Tya�F`OHTKa�F�T`h(aCZ(TVe$z�TKOqF@GKTVUWQ�FJZk\u{���UW\uF`w<e�^(T`e	TVUuU �$IRQ(wpwx\Wh�F`w��
IkOqF`T`h�{�Ika�FvUrw@OqIKh�e:TV\Wh UWF`TRa�\Wh�ScIRE:a�FHE FvE�E�IKEbw@\uh e�^�FH\uE/OqIKh(wxFHEpGKTVe�\WIRh F��JQ(TVep\uIRh6wqMcDI1a�T`e�F
e�^�FHE�F/^(TRw�h�IRe@jJFHe�f(FHFvh1T�w�IRUuQ�e�\uIKh1��E�IK�(IJwxF�a e�IcTHGJIR\]a ep^�\rw	OqIRhkQ�h(akE�Q�{1M���FHE�F�\We�\]w�w�^�I���h
e�^6TVe	e�^�F/OqIKh�Q�h6a�E�Q�{ OHTVh�f¸F/w�IRUuGJF�a fkj�\Wh�epFHE���EpFHe�\Wh�S ep^�F�^�IREp\��HIKh�e:TVU<GJFHUuIkO�\ue�jyGJF`OqepIRE�OvTVE�Ep\uF`a
fkj �$IKQ(w�w�\uh�F�w���IkOqF`T`h1{�Ika�FHU]w�TKw�e�^�F�THGJFHEbT`SRF ^�IRE�\��HIRhkebT`U#{ TRw�w��(Q����(FHE�Q�h�\ue�TVEpF`T�a�\WG�\]a�F`a
fkj ep^�FyO�IRh(w�ebTVhke@EpFqz�FHE�Fvh(OqF/a�FHh(w�\ue�jce�^(T`e�TV���¸F�TVEbw	\uh1e�^�F ^�IKE�\��vIRhkebTVU<{�IK{�FHhke�Q�{ F��JQ(TVep\uIRh M
� F TVE�SKQ�F e�^(T`e@e�^�FyGJF�Oqe�IKE�U]TVf(FHUuUWF`a e�^�F ��GJFvUuIkOq\Wexj"!y\uh1��EpF`wxFHhke@IkOqF�TVh1{�Ika�FvUrw�\]w�h�IRevZTVh6a
h�FHGJFvE#��TRwqZ�e�^�F$��Q�UuFHEp\rTVh�{�F`T`h GJFHUWIkOq\ue�jJM�}Yz*\We%�$FvE�FJZ�ep^�FHh1e�^�FyOqIKh(wxFHEpGKTVe�\WIRh1F��JQ(T`e�\uIKh(w�z�IKE
w�T`Uu\Wh�\ue�j1T`h�IR{ TVUuj T`h(a �(IRepFHhke�\rT`U*e�FH{��(FHE:TVepQ�E�F��&IRQ�U]a�OqIRhkebT`\uh9wxj�wxepFH{cTVep\rO FHEpE�IKEbw&��^�IJwxF
{cT`SRh�\We�Q(a�F'�&IRQ�U]a·f(F@TKw'U]TVE�SKF�TRw*e�^�F�a�\]TV�kj�Oqh6TVU({�\u�k\uh�S�epFHE�{cw�M<�$jy\uhke�FHEp��E�FHep\uh�S�e�^�F@{¡Ika�FHU)( w
^�IKE�\��vIRhkebTVU*��GJFHUWIkOq\ue�j"!·TKw�f(FH\uh�Sc��EpIR�(IREpe�\WIRh(T`U'epI�e�^�Fy^�IREp\��HIKh�e:TVU�{cTKw�w��(Q����¸FvE,Q�h�\ue�TVEpF`T�Z
e�^�FyOqIKh(wxFHEpGKTVe�\WIRh�F�� Q6TVe�\WIRh(w�\uh�e�^�F/��E�F�wxFHhke�SRFHh�FHEbT`e�\uIKh I`z&�$IRQ(wpwx\Wh�F`w���{�IkakFHUrw�T`E�FyTKOqe�Q6TVUuUWj
{ Q(O_^y{¡IRE�F	TKOHOqQ�E:TVepF�FHGJFvh·ep^(TVh���E�FHGk\uIKQ(wxUWjye�^�IKQ�SR^keHM*}�h��(T`E�ep\rOqQ�U]TVEvZ+��^�FHh�e�^�F`wxF��$IRQ(wpwx\Wh�F`w��
{�Ika�FvUrw	TROb^�\uFHGJF�Tcwxe�F�TRa�j�wxebT`e�FJZep^�FHj1T`E�F TKOqe�Q(T`UuUWj1TVUW{�IJw�e�z�Q�UuUuj�h�IRhk£��$IKQ(w�w�\uh�F`w,�¸Z<T`h(am\Wh
T h�IRh�£¤wxepF`TRa�j9wxe:TVepF�e�^�FvE�Fy\rw@h�I�wxj�wxepFH{cTVep\rO FHEpE�IKE,\Wh ep^�F¡a�\rT`��j�Oqh(T`U$TKa�GJF`Oqep\uGJF-�a�\/.�Q(w�\uGJF
f(T`UrTVh6OqF�akQ�Fye�Ice�^�F��$IKQ(w�w�\uh�F`w,� T`����E�I`�k\u{cT`e�\WIRhM0��\uep^ ep^�F TVf(I`GJF·\Wh�epFHE���E�FHe:TVe�\WIRh�IVz�ep^�F
{�Ika�FvU)( w0��GJFHUWIkOq\ue�j"!�ZJ\ue�\]w�TVU]wxI E�FHU]TVe�\WGJFHUuj w�\u{���UuF	e�I¡O_^(T`h�SRF�ep^�F�{�Ika�FHU OqIka�F�e�I {cT1�JF	\ue$z�Q�UuUuj
h�IKh�£��$IKQ(w�w�\uh�F�w���FHGJFHh���^�FHhce�^�F%�(I���\]w$Q�h(wxepF`TRakjJM
o3OqIRh(O�UuQ(w�\uIRhcI`z*IRQ�E2�$IKE���\]w�ep^(TVe	e�^�F �$IKQ(w�w�\uh�F�w���T`����E�I`�k\u{cT`e�\WIRh�TROqepQ(TVUWUujcO�IRh(w�\rwxe:w�I`z

e�^�E�FHFy�(T`E�e:wqZh�IRe�e3�&I�ZTKw@^(TRw@f(FHFHh TKw�wxQ�{�F`a \uh1ep^�Fy�(TKwxeHM�D E:TRa�\We�\uIKh(TVUWUujJZ(e�^�F �$IRQ(wpwx\uh�F`w��
TV����E�I`�k\u{cT`e�\uIKh OqIRh6wx\rw�ebw@IVz�E�FH��UrTRO�\uh�S54�\76�ep^�F F�� Q6TVe�\WIRh z�IKE O�IRh(w�FHE�GKTVep\uIKh I`z�{cTKw�w@f�j�e�^�F
F��JQ(TVep\uIKh z�IRE�OqIRh(w�FHE�GKT`e�\uIKh I`z*GJIRUWQ�{�F/TVh6a84Y\u\96$ep^�FyakFHh(wx\We�j ep^(TVe TV���(F`T`Ebw@\uh�e�^�F/e�FH{��(IKEbTVU



�

TVh6a1TRa�GJF`O�e�\uIKh IK�¸FvEbTVepIRE:w fkj1T¡OqIRh(w�ebT`h�e@EpFqz�FHEpFHh(OqF/a�FHh6wx\ue�jJM���FHEpF&�&F wx^�I��3e�^6TVe@\We�\]w@TVU]wxI
\u{¡�¸IKE�e:TVhke�e�I 4Y\u\W\76�FHh(wxQ�E�F ep^(TVe	Q(w�\uh�S¡T·ak\uGJFHEpSRFHh(O�F�z�E�FHF�GJFHUWIkOq\ue�jyepI�TKa�GJF`Oqe�epEbTRO�FHE@akIJF`w�h�IRe
UuF�TRa�e�I¡wx\WSRh�\ � OHTVhke�FHEpE�IREvZ(TVh�TRwx�(F`O�e�I`z*e�^�F/�$IKQ(w�w�\uh�F`w,��TV����E�I`�k\u{cT`e�\uIKh�e�^6TVe	^(TRw���E�FvG�\WIRQ(w�Uuj
f(FHFHhcI`GJFHE�UWIJI�JF`a�M



�

����� �*�k�(�	?,�	!C���x���

D$^�FyO�IRh(w�FHE�GKTVep\uIKh1F�� Q6TVe�\WIRh(w	IVz&IkOqF`T`h�IRSKEbTV��^�j T`E�F epE�F`T`e�F`a \Wh {cT`h�j¡e�FH�kebw�Z¸\Wh(OqUuQ6a�\uh�S
��TVe:O_^�FHUuIKE04�� ��� �
6	TVh(a1d	\uUuU 4p� � � ¢ 6:M	}¤h�e�^�FvIRE�Fve�\rOvTVUT`h(TVUWj�w�\rw	TVh(a hkQ�{�FvE�\rOvTVU({�Ika�FHUWUu\Wh�S�Zk\ue�\rw
e�E:TRa�\We�\WIRh(T`U�e�I�{ T1�JF�e�^�F �$IKQ(w�w�\uh�F�w��cTV����E�I`��\W{cTVep\uIKh ��^�FHEpFyFHGJFHEpjcTV���(F`T`EbT`h(OqF IVz�a�FHh(w�\ue�j
\rw�E�FH��UrTRO�F`amfkj T � ��F`a E�Fqz�FHEpFHh(OqF akFHh(wx\We�j1FH��O�FH��e�\uh e�^�F¡f�Q�I`jkTVhke@z�IREbO�F�\uh e�^�F¡GJFHE�ep\rOHT`U

{�IK{�FHhke�Q�{ F��JQ(TVep\uIRh M |J\Wh(OqF/e�^�FyEpFqz�FHE�Fvh(OqF/a�FHh(w�\ue�j \]w�Q(w�Q(TVUWUujcebT��JFHh1e�I�f(F��H�K�R����Sc{���n
TVh6a w�\uh(OqFyep^�F \uh�£¤wx\We�Q a�FHh6wx\ue�j�IVz	w�F`T���T`e�FHE�OvTVh f¸F¡TRw@U]TVE�SKF�TKwy�H�R�K� �kSc{��JnHZ\We�TV���(F`T`Ebw
TRw	e�^�IKQ�SR^ e�^�F��$IRQ(wpwx\Wh�F`w���TV����E�I`��\W{cTVep\uIKh UWF`TRa�w�e�I�FvE�E�IKEbw�\Wh ep^�FyOqIKh(wxFvE�GKTVep\uIRh F��JQ(TVep\uIKh(w
��^�\]O_^�TVEpF�exjk��\]OHTVUWUuj �
	 f�Q�e�OHTVhcf(FyTKw$UrTVEpSRF�TRw	�
	¡M
|J��\WFHSRFHU TVh(a��*FHEpIRh�\]w%4�� ��� ��6�FH��TV{�\Wh�F`aye�^�F�OqIRh6a�\uep\uIRh6w�Q�h6a�FHE'��^�\]O_^ce�^�F F�.�F`Oqe�I`z �(Q�\]a

OqIK{���E�F�w�wx\Wf�\uUW\ue�j¡OHTVh f(Fyh�FHSRUWF`OqepF`a \Wh1e�^�F {cTRwpw�O�IRh(w�FHE�GKTVep\uIKh F��JQ(T`e�\uIKhZe�^�FyF�� Q(T`e�\WIRh z�IRE
�(IRepFHh�ep\rT`U'epFH{��(FHE:TVe�Q�E�FJZ�TVh(a e�^�F \uh�FvE�e�\]T·e�FvE�{>\Wh ep^�F {�IR{�Fvh�epQ�{ F��JQ(TVep\uIKh(wqM ��I��$FvGJFHEHZ
e�^�FH\uE0�$IKE�� a�\]a h�IKeyOqIKh(wx\]a�FHE�e�^�F¡THGJFHEbT`SRF`a1F��JQ(TVep\uIKh(w,\Wh�Tce�Q�Epf�Q�UuFvh�e%�(Q�\]aCZ<TVh(a�Z�{�IREpF
wxFvE�\uIKQ(wxUWjJZCep^�FHj1ak\ra h�IKe,Fv��T`{�\uh�F�ep^�FyFHE�EpIRE@\Wh ep^�Fy�(IRepFHh�ep\rT`U�e�FH{¡�¸FvEbTVepQ�E�F/F��JQ(TVep\uIRh1ep^(TVe
TVEp\rw�F`w�z�E�IK{>Q(w�\uh�S�T�ak\uGJFHEpSRFHh(O�F,z�E�FvF GJFHUWIkOq\ue�jcTKw ep^�F TRakGJF`Oqe�\Wh�S GJFHUuIkOq\We�jJM,s*IKh(OqFHEph TVf(IRQ�e

h�FHSKUuF`O�e�\uh�Sye�^�F/GJFHUuIkOq\We�j�a�\WGJFHE�SKFHh(OqF�\uhce�^�F�THGJFHEbT`SRF`a��$IRQ(wpwx\uh�F`w���e�E:TROqFvE�F�� Q6TVe�\WIRh�^(TRw�f(FHFvh
EbT`\rw�F`a fkj�N1OHP�IRQ�SJTVUWU�T`h(a d�TVEpE�FHepe�4�� �R�R¢ ¹^�FHE�F�T�z�e�FvE	N d&6�TVh6a1P@THG�\]w&4p� �R� � 6:M�t@wx\Wh�S�wpOHTVUWF
TVh6TVUuj�wx\]wqZ�N d�z�IKQ�h(a e�^6TVe	e�^�F0�(Q��·z�IKE�{ IVz*ep^�FyTHGJFHE:TVSKF`ac�$IRQ(wpwx\uh�F`w���e�E:TROqFvE�F�� Q6TVe�\WIRh�\rw�\uh
FHEpE�IRE	fkjcTVe	UuF`TKwxe	�K�
	 \Wh�OqIR{��6TVE�\]wxIKh ��\We�^�e�^�F/a�\]TV�kj�Oqh6TVU{�\W��\Wh�S epFHE�{ a�Q�F/e�I e�^�F/h�FHSRUWF`Oqe
IVz&ep^�F a�\uGJFvE�SRFvh(OqF�IVz&e�^�F���Q�UuFvE�\rT`h {�F�TVh GJFvUuIkOq\Wexj�M�N d �&FHE�F/EbT`e�^�FHE�^�IREpE�\ � F`a e�I�\W{cTVSK\uh�F
e�^6TVe	e�^�F�OqIRh(w�FHE�GKT`e�\uIKh1F��JQ(TVep\uIRh6w�ep^(TVe2�$F/Q(wxF/\uh IkO�F`TVh�IKSRE:TV��^kj1OqIKQ�Uracf(F \uh�FHE�EpIRE	f�j �R�
	
a�Q�F�epI·ep^�Fy�$IKQ(w�w�\uh�F`w,��TV����E�I`�k\u{cT`e�\uIKhcTVh6a e�^�FHjcTRakGRT`h(OqF`ace�^�F�z�IRUWUuI���\uh�S�4rz�TVU]wxF6&T`E�SRQ�{�FHhke
��^�\]O_^c^(TKw�w�\uh(OqF�f(FHFHh�a�FHf�Q�h��JF`a�f�j P@THG�\]w&4p� �R� ��Zw�FHF�^�\rw	wxF�Oqe�\WIRh��VF6:M$N d3h�IRe�F�a e�^6TVe	e�^�F
TRakGJF`Oqe�\WGJF�z�IRE�{¼I`zep^�F	w�OHT`UrT`E$O�IRh(w�FHE�GKTVep\uIKh·F��JQ(T`e�\uIKh(w*a�IJF`w*h�IRe&OqIKh�e:TV\uh T@epFHE�{�\uhkGJIRUuGk\uh�S�ep^�F
a�\WGJFHE�SKFHh(OqF&IVzep^�F*��Q�UuFHEp\rTVhy{¡F`TVhyGJFHUWIkOq\ue�jJZ��� �'ZkT`h(a�wxQ�SRSRF�wxe�F�a ep^(TVe�wxI�UuIKh�SyTKw��� ��� �@\]w
E�\WSRIKE�IRQ6wxUujcFHhkz�IREbO�F`aCZ�ep^�FHhce�^�F,FvE�E�IKh�FHIKQ(w�ak\uGJFHEpSRFHh(O�F�z�IREp{cw'I`z*e�^�F/OqIKh(wxFvE�GKTVep\uIRh�wxe:TVe�Fv{�FHhkebw

�$IKQ�Ura EpF`a�Q(O�Fye�Ice�^�F O�IRE�EpF`Oqe�TKa�GJF`Oqep\uGJF@z�IREp{cw@T`h(a w�I�TVUuU �$IRQ�Ura1f¸F��&FHUuU�M }�h w�^�IREpeHZ<N d



�

�$FvE�F/w�THjk\uh�S e�^(T`e�e �&I ��EpIRh�S�w 4Yep^�F,z�T`UrwxF/TKw�wxFvE�e�\WIRh1ep^(TVe  � � ���y\uh e �&I wxFH�(T`EbT`e�F ��UrTRO�F`w 6
�$IKQ�Ura�OHTVh6OqFHUF`TKO_^�IRe�^�FHEHM	P@THGk\rw04�� �K� � 6��(IR\uhke�F�a IRQ�e@e�^(T`e�\�z&TROvOqQ�EbT`e�F/IRf(w�FHE�GKTVep\uIKh(w�IVz&ep^�F
^�IKE�\��vIRhkebTVU���Q�UWFHE�\]TVh�£�{�F`T`h�GJFHUWIkOq\ue�j��$FvE�F/THGRT`\uU]TVf�UWF@FHGJFHEpj ��^�FvE�FJZkTVh6a \�z�e�^�F �6Q��·z�IREp{ IVz�e�^�F
THGJFHEbT`SRF`a¡�$IRQ(wpwx\uh�F`w�� epEbTRO�FHE$F��JQ(T`e�\uIKh��$FvE�F	GJFHE�ep\rOHT`UuUuj/\uhke�FHSKEbT`e�F`ayI`GJFHE&T E�FHSK\uIRh¡f¸IKQ�h(a�F�a fkj
TVh�\rw�IRUu\Wh�F@I`z*e�^�F�epEbTRO�FHE�\uhcIRE:a�FHE	e�I¡a�F`a�Q6OqF@e�^�F ak\rTV�kj�Oqh(TVU��E�IR�(FHEpe�j �(Q���Z�e�^�Fvh e�^�F,{¡\rw�w�\uh�S
e�FvE�{ �$IKQ�UracUuF`TKa e�IcT·{¡\rw¤£�F`w�e�\u{ TVe�\�IKh I`z*e�^�F a�\rT`��j�Oqh(T`U#��EpIR�(FHEpexj��(Q�� e�^6TVe@\]w�TKw�UrT`E�SRF TKw
e�^6TVe$Fv���(F`OqepF`a ��\uep^�OvTVh�IKh�\rOHT`U(GRT`UuQ�F�w'IVz e�^�F�a�\]TV�kj�Oqh6TVU�a�\/.�Q(w�\uIKhcOqIJF � Oq\uFvh�evM#D$^�\rw*TVEpSRQ�{�Fvh�e
IVz�P@THGk\rw04�� �R� � 6	\rw�e�^�F�w�TV{¡F �(IR\Wh�e	e�^(T`e@\rw�{cTKa�F/TVf(I`GJFJZCh(T`{�FHUuj e�^6TVe@ep^�F epFHE�{ \uhkGJIRUWG�\Wh�S
 � ��\]w�IVz*ep^�FywpTV{�F/IRE:a�FHE 4�N d�w�THj�TVe	UuF`TKwxe��R�
	 6	TKw�e�^�F�a�\rT`��j�Oqh(T`U#{¡\u�k\uh�S/e�FHEp{ \Wh ep^�F
THGJFHEbT`SRF`a�OqIRh6wxFHEpGRT`e�\WIRh1F��JQ(TVep\uIKh(wqM	D$^�F�TVE�SKQ�{�FHhke�IVz�P@THGk\rw04�� �R� � 6	\rw	OqIREpE�F`Oqe	TKw�\ue�wxe:TVh(a�w
TVh6a�N d {·Q(w�e&wxebT`h(a�OqIKE�EpF`Oqe�F�aCº £<ep^�F�e �&I ��E�IKh�SJw$ep^(TVe�ep^�FHjy\]a�FHhke�\ � F`aya�I h�IRe�{cT��JF	T,E�\WSR^keHM
}�h�e�^�\]w h�IRepFJZ �$F¡E�FHFH��TV{¡\uh�F e�^�F¡\u{��(IREpebT`h�e/\rw�w�Q�FcIVz�e�^�F T�GJFvEbTVSKF`a�OqIKh(wxFvE�GKTVep\uIRh

F��JQ(TVep\uIKh(w�TKw�e�^�FHjcTV����Uujce�I e�^�F IkOqF`T`hZ�TVh(aCZ�\uhc�(TVEpe�\]OqQ�UrT`EHZ(e�^�F/TKOHOqQ�E:TROqjcIVz�e�^�F/F�� Q6TVe�\WIRh(w
wxIKUuGJF`a fkj OqQ�EpE�FHhke�UWj FH�k\rw�e�\Wh�S�IkOqF`T`h�{�Ika�FvUrwqZ ��^�\rOb^�O�IR{�{�IKh�Uuj¡\uh(OqUWQ(a�Fyep^�F��$IKQ(w�w�\uh�F�w��
TV����E�I`�k\u{cT`e�\uIKhM���IRUWUuI���\uh�S¡T�E�FHGk\uF ��IVz&e�^�F �$IRQ(wpwx\uh�F`w���TV����EpI`��\W{cTVep\uIRh�\uh |JF`Oqep\uIRh ¢ Z �$F
E�FvG�\]wx\ue�ep^�Fy\rwpwxQ�F/EbT`\rwxF�a f�j�N d�\uh |�F`Oqe�\WIRh �kZCf�Q�e	e�^�\]w�e�\W{�F/OqIRh6OqFHhke�EbT`e�F/IRh1e�^�F F�.�F`Oqe	IVz
Q(w�\uh�S�Tca�\uGJFvE�SRFvh(OqFq£�z�E�FHF�GJFHUWIkOq\ue�jJZ(w�Q(Ob^ TRw�OHTVEpE�\WF`a f�j��$IRQ(wpwx\Wh�F`w��c{�Ika�FHU]wqZ(e�I�TRakGJF`Oqe	e�^�F
THGJFHEbT`SRF`ace�E:TROqFHE � FHU]aCM	}YzpZCTKw�\rw�epEbTKa�\uep\uIRh6TVU�Z(IRh�FyTRwpwxQ�{¡F`w�ep^(TVe�e�^�F/^�IREp\��HIKh�e:TVU�{�IK{�FHhke�Q�{
F��JQ(TVep\uIKh(w�IVz�TVh IkOqF`T`h {�IkakFHU�T`E�Fy��EpIRSKh�IJw�e�\rOyF��JQ(TVep\uIKh(w�z�IRE@ep^�F ��Q�UuFHEp\rT`h�£�{¡F`TVh 4Ye�^6TVe�\rw
[�FHj�h�IRUra�w�T�GJFvEbTVSKF`a 6�^�IREp\��HIKh�e:TVUGJFHUWIkOq\ue�jJZRep^�F�{�FHep^�Ika·IVz&l(Q 4 ¢ �R����6	OHT`h f(F�Q(w�F`a�e�I OqIKh � E�{

e�^6TVe$ep^�F	{�Ika�FHU ( w�e�E:TROqFHE&OqIKh(wxFvE�GKTVep\uIRh¡F�� Q6TVe�\WIRh \rw*\uh(a�FvF`a \Wh·FvE�E�IKE$fkj TVhcT`{�IRQ�h�e*F��JQ�\uGKT`UuFHhke
e�I e�^�F {cT`SRh�\We�Q(a�F�I`z*e�^�F�a�\rT`��j�Oqh(T`U{�\u�k\uh�S e�FvE�{1Zkf�Q�e@h�I���Z(\uh�OqIKh�epEbTRw�e@e�I¡N d/Z¸ep^�F FvE�E�IKE
\rw$\Wh(a�FH�(FHh6a�FHhke$IVz�TVhkjcOqIKh(wxe:TVhke�I1. wxFve�I`z�ep^�F�e�EbTKOqFHEvM � F�h�IKe�F�e�^(T`e�e�^�F�EpFHUrT`e�\uGJF	{cT`SRh�\We�Q(a�F
IVz&ep^�FyFHE�EpIRE@\]w�Fvh�^(TVh6OqF`a fkj ep^�FyUrT`E�SKF OHTVh(O�FHUuU]TVe�\WIRh�f¸Fve3�&FHFHh�e�^�F/^�IREp\��HIKh�e:TVU*T`h(amGJFvE�e�\]OHTVU
TRakGJF`Oqe�\WIRhce�FvE�{cw$\Wh e�^�F,{¡Ika�FHU)( w$e�E:TROqFHE	F��JQ(TVep\uIKh IRh�wxUWIR��\Wh�S�\rw�IR�kj�O�h(TVU<w�Q�Exz�TKOqF`wqZ(UuF�T�Gk\uh�S T
{ Q(O_^ wx{cT`UuUuFvE�TRakGJF`Oqe�\WIRh 4YI`z&�$IRQ6w�wx\Wh�F`w,� { TVSRh�\ue�Q6a�F0��\ue�^cep^�FyOqIKh�GJFvh�ep\uIRh6TVU\uhke�FvE���EpFHebT`e�\uIKh
IVz<ep^�F@{�IkakFHU)( w#GKTVE�\]TVf�UWF`w 6�e�I/f(TVU]TVh(OqF�e�^�F�ak\rTV�kj�Oqh(TVU({�\W��\Wh�S�M � F@ep^�FHh�SKI,z�Q�Epe�^�FvE$\uh�|JF`Oqep\uIRh



�

��TVh(a wxQ�SRSRF�wxe/TcOqIR{���UuFHepF,EpFH\uhke�FvE���EpFHebT`e�\uIKh I`z�e�^�FyGJFHUuIkOq\We�j�GKTVE�\]TVf�UWF OHTVEpE�\WF`a f�j�{�Ika�FHU]wqM

}�h |�F`Oqe�\WIRh �kZ �&F�w�^�I��8ep^(TVe ��\ue�^1ep^�F h�F��8\Wh�epFHE���E�FHe:TVe�\WIRh1I`z�e�^�F·GJFHUWIkOq\ue�j�GKT`E�\rT`f�UuF�Z ep^�F
OqIKh(wxFHEpGKTVe�\WIRh�F�� Q6TVe�\WIRh(w�OvTVE�Ep\uF`a�fkjc�$IRQ6w�wx\Wh�F`w,�·IkOqF`T`h {�Ika�FvUrw$T`E�F/TVUW{�IJw�e�\ra�Fvh�ep\rOHT`U¸epI·ep^�FH\WE
h�IKh�£��$IKQ(w�w�\uh�F�w�� OqIRQ�hke�FvE��(T`E�ebw�\uh w�e�F`TKa�j9wxebT`e�FJZ���\uep^�e�^�F¡\u{���UW\rOHT`e�\�IRh1ep^(TVe��$IRQ(wpwx\Wh�F`w��
IkOqF`T`h1{�Ika�FHU]w�TVEpFyTRO�e�Q(T`UuUujc{ Q(Ob^�{�IREpF/TROHOqQ�EbTVepF ep^(TVh1^(TKa ^�\uep^�FHEpe�I f¸FvFHh \W{cTVSK\uh�F`a�M$D$^�F

TVh6TVUuj�wx\]w�\rw�FH�ke�FHh6a�F`a�e�I�ep^�F h�IRh�£¤wxepF`TRa�j�F��JQ(TVep\uIRh6w�\uh |JF`Oqep\uIRh � M�D$^�F h�F � \Wh�epFHE���E�FHe:TVe�\WIRh
IVz�e�^�F�GJFHUWIkOq\ue�jyGKTVEp\rTVf�UuF�UuF`TKa�w$e�I¡T EbT`e�^�FvE@w�e�EbT`\uSK^�e�z�IRE���TVE:a ��THj�I`z�{ T1�k\uh�S�TVh IkO�F`TVh�{�Ika�FHU
z�Q�UWUuj�h�IKh�£¤�$IRQ(wpwx\uh�F`w��(ZCTKw�\]w�a�FH{�IKh(wxepEbT`e�F`a�\uh�e�^�F@z�IKUuUuI��$£�IRh��(TV�(FHE	f�j�d�EpF`TVepf(TVe:O_^ Z l(Q�TVh(a
s&TV\ 4 ¢ �R����6bM �<\uh(T`UuUuj�Z6|�F`Oqe�\WIRh1�/��E�I`Gk\ra�F`w&T·w�Q�{�{cT`E�j T`h(a OqIKh(OqUWQ(wx\WIRh(w�M

� ��� +�
 %&�#�&
 ���	���	% 
#���	���������	�

D$^�Fy\uh6wxebT`h�e:TVh�FvIRQ(w�OqIKh(wxFHEpGKTVe�\WIRh F��JQ(TVep\uIRh6w�z�IRE@{ TRw�w�Z¸z�IRE/T�O�IRh(w�FHE�GKTVep\uGJF�w�OHT`UrTVEvZ��yZ

TVh6a z�IRE�{¡IR{�FHhke�Q�{¼TVEpF

���	�  ��4 � � 6 � ��
 4���6

4 � � 6 �	�  ��4 � ��� 6 �  ��4 ���� �� 6�
 4 ¢ 6

4 � � 6 ���  �
4 � � � 6 � ¢���� 4 � � 6 � � �������� ���  ��4��  � 6 �
�
�  4 �  � � 6�! 4���6

D$^�FyepFHE�{�\Wh�IRUWIRSKj�^�FHEpF \rw�wxebT`h(a�T`EbaCZ ��\We�^���f(FH\Wh�S�ep^�F Gk\rwpOqIJw�\ue�j�TVh(a � � \rw�e�^�Fy{¡IRUuF�OqQ�UrT`E

a�\ .CQ6wx\uGk\ue�j IVz*��E�IR�(FHEpe�j"�yM*}�e	wx^�IRQ�U]a f(F/h�IRepF`a�e�^(T`e#�3\]w�a�F � h�F�a TKw�ep^�F�{cTRwpw$IVz�e�E:TROqFHE��(FHE

Q�h�\We�{ TRw�w$I`z �(Q�\]a 4�d�\WUuU�ZC� � � ¢ 6bM$�¼OvTVh1T`Urw�I·f(F \Wh�epFHE���E�FHepF`a�TRw	e�^�F��(IRepFHh�ep\rT`U#epFH{��(FHEbT`e�Q�EpFJM

��^�FHhcep^�F/�$IRQ(wpwx\uh�F`w���T`����EpIV�k\u{ TVe�\WIRh�\]w�{ TRa�FJZ 4p�16Y£ 4���6�T`E�F/E�FH��U]TROqF�a·f�j

 � � % �
 4Y� 6

� �	�  ��4 �&� 6'%  ��4 �	� (� 6)
 4���6

� �	�  ��4 � � 6 � ¢*��� � % � �
��+
,���-��� �

��+ �
�
��+
 ��4 �  � 6�! 4 � 6

D$^�F��$IRQ(wpwx\uh�F`w��yT`����E�I`�k\u{cT`e�\WIRhy\rw�EpF`TVUWUujyO�IR{��(IJw�F`ayIVz<e�^�E�FHF�wxFH�6TVEbT`e�F�TV����E�I`��\W{cTVep\uIKh(wqM
D$^�F � E:wxe	e3�&I TV����E�I`��\W{cTVep\uIKh(w$^(THGJF�UuIRh�S·f(FHFHh�a�\]w�OqQ6w�wxF�a \Whce�^�F�Uu\We�FHE:TVepQ�E�FJZJz�IRE	FH��TV{���UWF�fkj



�

|J��\WFHSRFvU<TVh(a �'FvE�IRh�\rw%4�� ��� �+6bZ TVh(ace�^�F`w�F e �$I TKwx�(F`Oqe:w�IVz�e�^�F/�$IRQ6w�wx\Wh�F`w,� T`����EpIV�k\u{ TVe�\WIRhcT`E�F
TVepe�Ep\uf�Q�epF`a·epIy�$IRQ6w�wx\Wh�F`w,� 4p� � �K�+6:M$D$^�F�e�^�\WEba�T`h(a·�(IRepFHh�ep\rT`UuUujy{¡IJwxe�a�TV{ TVSR\Wh�SyTKwx�(F`Oqe&IVz<ep^�F
�$IRQ6w�wx\Wh�F`w,� T`����EpIV�k\u{ TVe�\WIRhc^(TKw@TV���6TVE�Fvh�epUujcIRh�UWjcf¸FvFHh EpF`TVUW\rwxF�a T`h(a ��Q�f�Uu\rw�^�F`acTRw	E�F`OqFvh�epUuj
TRw�� �K�R¢ fkj¡N d M

}�h1e�^�F � Ebw�e�IVz�ep^�F¡�$IRQ(wpwx\uh�F`w��1T`����E�I`�k\u{cT`e�\WIRh(w�ep^�FyF��JQ(TVep\uIKhmz�IKE e�^�F OqIRh(w�FHE�GKT`e�\uIKh
IVz	{ TRw�w�Z�4p�16bZ<\rw�E�FH��U]TROqF�amfkj1e�^�F¡F�� Q6TVe�\WIRh1z�IRE/e�^�FcO�IRh(w�FHE�GKTVep\uIKh�IVz	GJIKUuQ�{�F�Z 4Y� 6bM�D$^�F
OqIKh(a�\uep\uIKh(w�Q�h(a�FHE2��^�\rOb^ ep^�\rw	TV����E�I`�k\u{cT`e�\uIKhc\rw$GKTVUW\ra T`E�F�a�\rwpOqQ(w�w�F`a \Wh1a�FvebTV\WU\uh���TVebOb^�FHUWIRE
4�� ��� �J¹|JF`Oqep\uIRh��kM � 6:ZCd	\uUuU 4�� � � ¢ ¹#|JF`O�e�\uIKh���MW�H��6bZ�TVh(a�� Q�h(a�Q 4�� �R� �k¹#s*^(T`��e�FHE�� 6bM
D$^�F/wxF`O�IRh(ac�(TVEpe�I`z*e�^�F��$IRQ(wpwx\Wh�F`w��¡TV����EpI`��\W{cTVep\uIRhc\Wh�GJIKUuGJF`w*E�FH��U]TROq\Wh�Sye�^�F akFHh(wx\We�j�\uh

4 ¢ 6�TVh(a1IRh e�^�FyUWFqz�e@^(T`h(a wx\rakFyIVz04��+6	fkj1TcOqIRh6wxebT`h�e�EpFH��E�F�wxFHhkebT`e�\uGJF/a�Fvh(wx\Wexj�Z � + My}�h1ep^�\rw

��THj1ep^�F�akE�\uGk\uh�S�^�IREp\��HIKh�e:TVU*��EpF`w�w�Q�E�F SRE:TRa�\WFHh�e�\Wh 4 � 6�\rw@e�^�IRQ�SK^�e�e�I�f(F·\Wh FHEpE�IKE,fkj ep^�F
E�Fv��UrTKOqFH{�FHhke*IVz � ��X ��\We�^ ��+ ��X M�}�h�e�^�F�IkOqF`T`hZCep^�F�\uh1w�\uepQ1a�FHh6wx\ue�j�GKT`E�\uF�w$f�jch�I {�IREpF�e�^(T`h

�
	�T`h(a ep^�\rw@\rw@ep^�F·UWFHGJFHU<IVz�TV����EpI`��\W{cTVep\uIRh TKw�w�IkOq\rT`e�F`a ��\We�^ e�^�\]w�wxF`OqIKh(a TRwx�(F`O�e IVz�e�^�F
�$IRQ6w�wx\Wh�F`w,�yTV����EpI`��\W{cTVep\uIRh w�I ep^(TVe&e�EbTKa�\uep\uIKh(TVUWUujye�^�F@�$IKQ(w�w�\uh�F`w,�yTV����E�I`��\W{cTVep\uIKhy\rw�e�^�IKQ�SR^ke
e�I¡OHT`Q(wxF/TVh�FHE�EpIRE�I`z*T`e�{�I�wxe	� 	¼\uhce�^�F,GJFvUuIkOq\WexjyGJF�Oqe�IKEHM

D$^�FyT`h�FHU]TRwxep\rO/TV����EpI`��\W{cTVep\uIRh 4�~�SKQ�EbTcT`h(a1��^�\uUWUu\u�6wqZ� ���R¢ 6�\]w�T {�FHe�^�Ika¡z�IKE@E�F�a�Q(Oq\Wh�S
e�^�F�{cTVSKh�\uepQ(a�F IVz	ep^�F�FHEpE�IRE�TRwpwxIkOq\]TVe�F�a ��\We�^�ep^�Fc�$IKQ(w�w�\uh�F`w,� T`����EpIV�k\u{ TVe�\WIRhM�}�h�e�^�F
TVh�FHUrTKwxe�\]OyTV����E�I`��\W{cTVep\uIKhZ¸ep^�Fy\uhk£�w�\ue�Q akFHh(wx\We�j IKh ep^�FyUuF�z�ex£�^(TVh(a1w�\ra�FyI`z�ep^�F OqIRh6wxFHEpGRT`e�\WIRh

F��JQ(TVep\uIKh(wqZ 4��16�£ 4��+6:Z�\rw@E�FH��UrTRO�F`amfkj T z�Q�h(Oqe�\WIRh IVz	��EpF`w�w�Q�E�F 4YIKEya�Fv��e�^ 6 wxI�e�^(T`e {�I�wxe@I`z
e�^�FyF�.�F`Oqebw	IVz�ep^�F �(Q�\]a ( w�OqIR{���E�F`wpwx\uf�\uUu\We�j�T`E�F \uh(OqUWQ(a�F`a�M%��^�\uUWF e�^�\rw%�$IKQ�Ura f(F¡T�a�\rw�e�\Wh(Oqe
\u{¡��E�I`GJFH{ FHhJe�I`GJFHE�e�^�F w�ebT`h(a�TVE:a �$IRQ(wpwx\uh�F`w��c\uhke�FHEp��E�FHe:TVep\uIRh1I`z	e�^�Fy��E�F`w�FHh�e/�$IKQ(w�w�\uh�F`w,�
{�Ika�FvUCF��JQ(TVep\uIKh(wqZ�\We	a�IJF`w�E�F��JQ�\uEpF�wxQ�f(wxe:TVhke�\rT`U{�Ika�\ � OHTVep\uIKh epIye�^�F/�$IKQ(w�w�\uh�F`w,�·{�Ika�FvUOqIka�F�M
� F�a�Ich�IKe���Q�Ebw�Q�F�ep^�\rw�z�Q�E�e�^�FHE�f¸F�OHTVQ(w�F �&F·{ TVh(T`SRFye�I�a�FvE�\uGJF T1�v�R�
	 TROvOqQ�EbT`e�F¡wxFHe�IVz
THGJFHEbT`SRF`acF��JQ(TVep\uIRh6w�ep^(TVe	\rw�F`TRw�\uFHE�epI�\u{¡��UuFH{ F�h�e*\uh�TVh�IkOqF`TVh1{¡Ika�FHUCep^(TVh1\]w�ep^�F/TVh�FvUrTRw�e�\]O
TV����E�I`�k\u{cT`e�\uIKhM

}�e�w�FHFH{cw�e�^(T`eHZ���E�\WIRE�epI�e�^�F �$IKE�� IVz�N d/Z&TVUuU�a�\]w�OqQ(wpwx\WIRh(wyIVz/e�^�F1�$IRQ6w�wx\Wh�F`w,�
TV����E�I`�k\u{cT`e�\uIKh ^(THGJF�z�TV\uUWF`a epI�OqIRh(w�\ra�FvE�ep^�FyF�.�F`Oqe	IVz�Q(wx\Wh�ScT�a�\WGJFHE�SKFHh(OqF�z�E�FHF/GJFHUuIkO�\ue�jcTRw



�

e�^�F�TKa�GJF`Oqep\uGJFyGJFHUWIkOq\ue�jc\uh e�^�F¡e�EbTKOqFHE/TVh6a {�IR{¡FHh�epQ�{ F��JQ(T`e�\uIKh(wqMcN d OqIKh(wx\]a�FHEpF`amep^�F
a�\WGJFHE�SKFHh(OqF�z�IKE�{ IVz�e�^�F/THGJFHEbT`SRF`a�OqIRh6wxFHEpGRT`e�\WIRh F�� Q(T`e�\WIRh(w�ZCT`h(a �(IR\Wh�epF`a IKQ�e	e�^(T`e�ep^�F epFHE�{
TRwpwxIkOq\]TVepF`a ��\We�^�e�^�F�a�\uGJFHEpSRFHh6OqF�IVz&e�^�F$��Q�UuFHEp\rT`h {�F`T`h GJFHUWIkOq\ue�j¡OHTVh1F�TRwx\WUujcf(F TRw�U]TVEpSRFyTKw
e�^�Fya�\]TV�kj�Oqh6TVU{�\W��\Wh�S�e�FHEp{1M$}�hce�^�\rw��(TV�(FHE2�$F ��\uUuU wx^�I��3e�^6TVe	e�^�F�wxIRUWQ�e�\WIRh�e�I e�^�\]w�w�FHE�\WIRQ(w
OqIKh�Q�h6a�E�Q�{�EbT`\rwxF�a fkj N d TVh6a1P@THG�\]w 4�� �R� � 6	\rw�epI�E�FH\Wh�epFHE���E�FHe�ep^�F ^�IKE�\��HIRhkebT`U#�pGJFHUuIkOq\We�j�!
OHT`E�E�\WF`a fkj��$IRQ(wpwx\Wh�F`w��cIkOqF`T`h1{�Ika�FHU]w�TKw�e�^�F THGJFHE:TVSKF ^�IKE�\��vIRhkebTVU<{cTKw�w��(Q�� �(FHE�Q�h�\ue�TVEpF`T
h�IKE�{cT`Uu\rw�F`a fkj ��+ M D$^�\]w@E�FH\Wh�epFHE���EpFHebT`e�\WIRh I`z'��^(T`e \]w�h�IREp{cTVUWUuj�OHT`UuUuF�a e�^�F5�pGJFHUuIkOq\We�j�!·\Wh
�$IRQ6w�wx\Wh�F`w,� IkO�F`TVh1{�IkakFHUrw$I`GJFHE:OqIR{�F�w$TVUWU#ep^�E�FvFyTRw��(F`Oqebw	IVz*ep^�Fy�$IKQ(w�w�\uh�F`w,�cTV����EpI`��\W{cTVep\uIRh
\uhcep^�F/wx\uepQ(TVep\uIKh ��^�FHE�F�e�^�F �6I1��\rw�wxepF`TRakj T`h(a�SRFHI�wxepE�IR��^�\rORM&}�hce�^�\]w���THj��$F0��\WUuUw�^�I���e�^6TVe
e�^�FywxI`£�OvTVUuUWF`a �$IKQ(w�w�\uh�F�w���IkOqF`T`h1{�Ika�FHU]w$^(THGJFyTVU���THj�w�f(FHFHh�{�IREpF/TROHOqQ�EbTVepF ep^(TVh5�&F ^(TKa1T
E�\WSR^ke�e�I FH�k�¸F�OqeHº £*T`UuU �$F/{·Q6wxe�akI·\]w$e�I¡wxe�IK� EpFqz�FHE�Ep\uh�SyepIye�^�F/{�Ika�FHU ��GJFHUWIkOq\ue�j"! T`h(a \Wh(wxepF`TRa
E�F�TVUu\]wxF@ep^(TVe	\ue�\]w$��E�IK�(IRE�ep\uIKh(TVU<e�I e�^�F/THGJFHE:TVSRF�{cTKw�w �(Q��c�(FHE�Q�h�\We	TVE�F�T�M
o�h�IKe�^�FHE TV����EpI`��\W{cTVep\uIRh9OqIK{�{�IRh�Uuj�{cTKa�Fy\uh IkOqF`T`h {¡Ika�FHUrw@\]w epIcE�FH��U]TROqFyep^�F E�F`T`U

F��JQ(TVep\uIKh1IVz�wxe:TVe�F�Z � � � 4 � 
��
 � 6:Z ��\uep^ � � � 4 � 
��
 ��������6bZ ��^�FvE�F � TVh6a	��TVEpF e�^�F w�TVUW\uh�\We�j

TVh6am�(IRepFHhke�\rT`U�e�Fv{��(FHEbT`e�Q�EpF OvTVE�Ep\uF`a fkj ep^�F {¡Ika�FHU�TVh(a�� ����� \]w@T·E�F�z�FHE�FHh6OqF ��EpF`w�w�Q�E�Fyep^(TVe

a�FH�(FHh6a�w@IRh�UWj1IRh9a�FH��ep^M }¤h e�^�\rw#��T�j�Z {¡IJwxe�IVz�ep^�F¡a�FH�(FHh(a�Fvh(OqFyIVz�a�FHh(w�\ue�j IKh ��E�F`wpwxQ�EpF
\rw	ebT1�JFvh1\uhke�I¡TROHOqIKQ�hkeHM/P�F���T`E@FHe�T`U�M 4�� �R� ��6@^(THGJF�TVE�SKQ�F`aCZh�FvGJFHE�ep^�FHUuF�w�wqZ�ep^(TVe�Q(w�\uh�S¡e�^�\]w
wx\W{���UW\ � F`ayF��JQ(TVep\uIKh IVz'wxebT`e�F/UuF`TKa�w�epI�w�\uSKh�\ � OvTVhke�FHE�EpIRE�TVh(a ep^(TVe	e�^�F@z�Q�UWUF��JQ(TVep\uIRh�IVz&w�ebT`e�F
wx^�IRQ�U]a f¸FyQ6wxF`a1e�IcO�IR{���Q�e�F/a�FHh(w�\ue�j�z�IRE�Q(w�F \uh1ep^�Fy^kj�a�EpIJw�ebTVep\rO�F�� Q6TVe�\WIRhM0� F E�Fve�Q�Eph1e�I
e�^�\rw$\rwpwxQ�F�\Whm|�F`Oqe�\WIRh���M


 ��� +�
 79���	�������	
<���>�9�����@�	?	�C���

� F/h�I��8EpFHG�\]wx\We�e�^�F OqIKh(OqFHEph E:TV\rw�F`a fkj1N d3e�^6TVe/TVEp\rwxF�w�\uh�TV����UWj�\Wh�S�ep^�F �$IRQ(wpwx\Wh�F`w��
TV����E�I`�k\u{cT`e�\uIKh epI�e�^�F�THGJFHEbT`SRF`a epEbTRO�FHE@O�IRh(w�FHE�GKTVep\uIKh1F�� Q6TVe�\WIRhM%� FyakFHE�\WGJF,ep^�\rw	E�F`w�Q�Uue	f�j

� E:wxe2��E�\uep\uh�Syep^�F�F��JQ(TVep\uIRh6w%4��16�£*4��+6*\Whce�^�F/TRakGJF`Oqe�\WGJF�z�IKE�{



�

 � � � � � ��X 4 ����� ���  � 6)
 4x�
6

� �	� ��� (� � � ��X  ��4 ��	� �� 6 � � � 
 4���6

� �	� ���  � � ¢*� � � � � � ��X ����-��� ����� ! 4 � 6

D$^�F�{�IKUuF`OqQ�UrTVE&G�\]w�OqI�wx\Wexj e�FvE�{cw*\uh 4 � 6�T`E�F�SR\WGJFHh�fkj ��� � � ��X  ��4��  � 6 � Xn � ��X  4 �  � � 6:M
��IRUWUuI���\uh�S¡N d TVh(a1P@THGk\rw 4p� �K� � 6	ep^�F`wxF/\uh(w�ebT`h�e:TVh�FHIKQ(w@F��JQ(TVep\uIRh6w@TVEpF FHh(w�FH{ f�UuF�THGJFHE:TVSKF`a
4YIKE�e�Fv{��(IREbT`UuUWj�THGJFHE:TVSRF�a ��\uep^�T UWIRh�S9THGJFHEbT`SR\Wh�S ep\u{�F
6 � h(ak\uh�S 4�wxep\uUuU'��\We�^�IKQ�e¡TVhkj
TV����E�I`�k\u{cT`e�\uIKh(w ��^6TVebw�IJFHGJFHE 6

 � � � � ����� 4 � � � ���  � 6 � �����  ��4 �
	 � 	�6�
 4��v�+6

� ��� ���  � � � � �  ��4 � 	 � 	 6 � � 	  � � 	 
 4��K�16

� ��� ���  � � ¢*��� � � � � ��X ,���-��� � ��� �  ��4 � 	 � 	 6 � � 	  � � 	 ! 4�� ¢ 6

D$^�F�w�IV£¤OHTVUWUuF`a5��\Wh(OqIK{���E�F�w�wx\Wf�\uUW\ue�j"!�OqIKh(a�\We�\uIKh·\]w�e�^�F�TKw�w�Q�{���ep\uIRh e�^6TVe$ep^�F	E�\uSK^�e�£�^6TVh(acwx\]a�F	IVz
4��v�+6�OHTVh�f(F,\WSRh�IKE�F`acOqIK{��(T`E�F`a���\uep^ce�^�F�\uh6a�\uGk\ra�Q6TVUO�IR{��(IRh�FHh�e:w$IVz  � ��wxQ(Ob^�TRw ��`M&D$^�F

OqU]TRw�w�\rOy�$IKQ(w�w�\uh�F`w,� T`����E�I`�k\u{cT`e�\WIRh EpFH��U]TROqF`w�� � ��X ,�1\uh 4�� ¢ 6'��\We�^ � � + ��X �� � � � ��X �  �

TVh6a \uSKh�IREpF`w�e�^�F�UrTKwxe�epFHE�{cw*\uh 4��K�16�TVh(a 4�� ¢ 6bM�}¤e�\]w$Q(wxQ6TVUuUWj�e�^�IRQ�SK^�e	e�^�\]w$\uhkGJIRUWGJF`w$wpT�j T·� 	
FHEpE�IRE�\uh ep^�Fy^�IKE�\��vIRhkebTVU<��EpF`w�w�Q�E�FySKEbTRak\uFHhke�epFHE�{ \Wh1e�^�F�a�FHFH��IkOqF`TVh M ��IKe�F/e�^(T`e%��^�\uUWF ep^�F
OqU]TRw�w�\rO/�$IRQ(wpwx\uh�F`w��cTV����E�I`�k\u{cT`e�\uIKhcE�FH��U]TROqF�w�\Wh�£�w�\uepQ1a�FHh6wx\ue�j���\We�^1ep^�F EpFqz�FHE�Fvh(OqF/a�FHh(w�\ue�j�\Wh
e�^�F \uh6wxebT`h�e:TVh�FvIRQ(w�epEbTKOqFHE�F��JQ(TVep\uIKhZ 4 ¢ 6:Z¸\Wh IRQ�E@[�FHjkh�IRU]a�w¤£¤THGJFHEbT`SRF`ace�EbTKOqFHE	F��JQ(TVep\uIRh Z 4��R��6bZ
e�^�\rw'\]w'F��JQ�\WGRT`UuFHhke*e�I/\uSRh�IRE�\Wh�Sye�^�F � 	  � � 	 e�FHEp{¼IRhce�^�F@E�\WSR^kex£�^(TVh(acw�\ra�FJM�o�UuU(ep^�F`wxF O_^(T`h�SRF�w

TVEpF/OqIR{�{¡IRh�UWjyE�Fqz�FHEpE�F`a e�I TRw�e�^�F �$IKQ(w�w�\uh�F�w���T`����E�I`�k\u{cT`e�\WIRhM
}�h1e�^�F¡TV���(FHh6a�\u�5�&F OqIRh � E�{ N d ( w�EpF`wxQ�Uuebw@ep^(TVe 4Y\96bZCep^�F¡T�GJFvEbTVSKFyIVz�e�^�F {�IRUWF`OqQ�U]TVE

a�\ .CQ6wx\uIKh epFHE�{1Z � � Z�^�IKUra�w�h�I¡wxQ�Ep��E�\]wxF`w	TVh6a wxI¡OHT`h FH\We�^�FHE&f(F \uSKh�IREpF`a IKE@T`f(wxIKE�f(F`a \Wh�epIye�^�F
e�Q�E�f�Q�UWFHhke�{�\W��\Wh�S e�FHEp{1Z(TVh(a1e�^6TVeHZ 4�\u\76:Z � 	  � � 	 \rw@w�{cTVUWU#Fvh�IRQ�SK^ epI�f(F·\WSRh�IKE�F`a�M ��Fvh(OqF

4��K�16&E�F`akQ(OqF`w$epIye�^�F�E�FvSRQ�U]TVE�TRa�GJF`O�e�\uGJF�z�IREp{ IVz�T OqIRh(w�FHE�GKT`e�\uIKh1w�ebTVepFH{�FHhkeHZJh(T`{�FHUWj

� ��� ���  � � �  �
4 ��	 ��	 6�! 4��v�+6



�H�

D$^�\]w,w�FHFH{cw	e�I�OqIRh � E�{�ep^�F�TKOHOqQ�E:TROqj1I`z�ep^�F·epEbTKOqFHE�F��JQ(TVep\uIRh \uh e�^�F��$IKQ(w�w�\uh�F`w,� {�Ika�FHU
F��JQ(TVep\uIKh(w&49�$F�a�\rw���Q�e�F/e�^�\]w�f(FHUWI��%6bM�N d/Z(h�FHGJFHEpe�^�FHUWF`w�w�Z�w�^�I��$F`ace�^(T`e�ep^�Fya�\WGJFHE�SKFHh(OqF	z�IRE�{
IVz&ep^�Fy�$IKQ(w�w�\uh�F`w,��e�EbTKOqFHE	F��JQ(TVep\uIRh�\rw�\uh�FHE�EpIRE	f�j�TRw	{·Q(Ob^cTKw�e�^�F�a�\rT`��j�Oqh(T`U{�\u�k\uh�S e�FvE�{
\uh�e�^(T`e@F��JQ(TVep\uIKhM�P�\rT`��j�Oqh(T`U#{¡\u�k\uh�Sy\]w �kh�I���h1e�I�f(F T`h1\u{��(IREpebT`h�e�TVh(a I`z�e�FHh akIR{�\Wh(TVhke
��^kj�w�\rOHT`U��E�IkO�F`w�w�\Wh ep^�Fya�FvFH� IkOqF�TVhM�N d ( w�T`h(TVUWj�w�\rw	wx^�I��&F`a ep^(TVe@\�z �$F0�kh�F���Fv��TKOqe�UWj�e�^�F
��Q�UuFvE�\rT`h�£�{�F`TVh GJFHUWIkOq\ue�jJZ �'Z�TVh(a�Q(w�F`a·ep^�\rw�GJFHUWIkOq\ue�j epIyFHGKTVUWQ(TVepF�ep^�F@e�E:TROqFvE$f�Q(akSRFHe&Q(wx\Wh�S ep^�F
a�\WGJFHE�SKFHh(OqF�z�IREp{ IVz�e�^�F/�$IKQ(w�w�\uh�F`w,�·e�E:TROqFvE�F�� Q6TVe�\WIRhZke�^�Fvh w�FHE�\WIRQ(w$FvE�E�IKE'�$IKQ�Ura�E�F�wxQ�UWeHM*D$^�\]w
�(IR\Wh�e�\]w�TVUrw�I·{ TRa�F@fkjcP@THGk\rw 4�� �K� � 6bM
D$^�\rw�OHT`Q(wxF�w Q6w,e�Ich�I�� �JQ�F`w�e�\uIKh1e�^�F e�E:TRa�\We�\WIRh(T`U'\Wh�epFHE���E�FHe:TVe�\WIRh1I`z	e�^�F GJFHUuIkO�\ue�jc\uh

IkOqF`T`h1{�Ika�FHU]w�TKw�f(FH\uh�S�e�^�F$��Q�UuFHEp\rT`h�£�{¡F`TVh�GJFHUuIkOq\We�jJZ�f(F`OHT`Q(wxF��&Fya�I¡h�IRe%��TVhke@e�I¡f¸FvUu\uFvGJF
e�^6TVe	�$IRQ6w�wx\Wh�F`w,� IkOqF�TVhc{�Ika�FHU]w*TVE�F wxI wxFvE�\uIKQ(wxUWj·\Wh�FHEpE�IRE�TRw$epI f(F�\uh(OHT`�(TVf�UuF	IVz�E�FH��EpF`wxFvh�ep\uh�S
e�^�F�a�\]TV�kj�O�h(TVU&TRakGJF`Oqe�\WGJFq£¤a�\/.�Q(w�\uGJF�f(TVU]TVh(O�FJM � F·h�I1�¼Q6wxF e�^�F {�FHep^�IkamI`z@l(Q 4 ¢ �K���16�epI
FH��TV{�\Wh�F�{�IREpFyOqUWIJw�FHUujce�^�FyFHE�EpIRE@\Wh�GJIKUuGJF`a�\uh Tc�$IKQ(w�w�\uh�F`w,� IkOqF�TVh {�Ika�FHU���^�FHh5�&Fy{cT1�JF
e�^�FyQ(wxQ(T`U24Yf�Q�e0�&Fyh�I��8f(FHUu\WFHGJF \Wh(OqIKE�E�F�Oqe�6�TRwpwxQ�{���e�\uIKh ep^(TVe�ep^�Fy^�IREp\��HIKh�e:TVU�{¡IR{�FHhke�Q�{
F��JQ(TVep\uIKh(w T`E�F���EpIRSKh�IJw�e�\rO�F��JQ(T`e�\uIKh(w z�IKE ep^�F���Q�UuFvE�\rT`h�£�{�F`TVh1^�IRE�\��HIRhkebT`U$GJFHUWIkOq\ue�jJM¡D$^�F
{�Ika�FvU)( w*GJFHUuIkO�\ue�j·GJF�Oqe�IKE�\rw�e�^�FHEpFqz�IREpF/a�F � h�F�a TRw �� � � � � � ��Z���^�FvE�F�^�FHEpF�4Y\Wh�OqIRhke�E:TRwxe	e�I
l(Q 6 ��\rw�e�^�F$��Q�UuFHEp\rTVhc{�F�TVhcGJFHUuIkO�\ue�jJM*D$^�F/{�Ika�FHU ( w'GJFvE�e�\]OHTVU�GJFHUuIkO�\ue�j·\]w�ak\/.�FHE�Fvh�e$z�EpIR{ ep^�F
��Q�UuFvE�\rT`h {�F�TVhcf(F`OHTVQ6wxF I`z&e�^�F/E�F��JQ�\uEpFH{�FHhke*e�^(T`e�ep^�F {¡Ika�FHU)( w$e�^�EpFHFq£¤a�\u{¡FHh(wx\WIRh(T`UCGJFHUWIkOq\ue�j

� FHU]a�f¸F�a�\uGJFvE�SRFvh(OqF@z�E�FHF�M � � �1\rw�e�^�FvE�Fqz�IKE�F/O_^�IJwxFvhZ6z�IKUuUWI1��\Wh�Scl(Q 4 ¢ �R����6bZw�I�e�^6TVe  � �� ���
FHGJFHEpj ��^�FHE�F�TVh(a � � � �·T`e�ep^�F�IkOqF`T`h f(IRepe�IR{�w�I·ep^(TVe

� ��� ��� 
���  � � ��� ! 4���� 6

� E�\uep\uh�S�4p�H��6$\Wh epFHE�{ w�I`z*e�^�F,{¡Ika�FHU)( w'GJFHUWIkOq\ue�jJZ ��$Z 4�\uSRh�IRE�\Wh�S � � T`h(a � 	  � ��	/6 �$F@IKf�ebT`\uh

� �
�	� � ����  � � � �

�	� �  ��
 �� �� � �  ��
 �
	 ��	�� � � � � �
� � ! 4��v�+6

}�e$z�IRUuUWI��	w�z�EpIR{ 4��v�+6�ep^(TVe	e�^�F/Q(wxQ6TVU�TRw�w�Q�{���ep\uIKh e�^6TVe	e�^�F/^�IREp\��HIKh�e:TVUGJFHUWIkOq\ue�j¡OHTVEpE�\uF�a
fkj1TVh IkOqF`T`h1{�Ika�FHU<\rw	e�^�F ��Q�UWFHE�\]TVh�£�{�F`T`h ^�IKE�\��vIRhkebTVU�GJFHUuIkOq\We�j�E�F`w�Q�Uue:w�\uh1ep^�FyFHEpE�IRE�epFHE�{



�R�

� � � y\Wh ep^�F·epEbTKOqFHE/OqIRh6wxFHEpGRT`e�\WIRh w�ebTVepFH{�FHhke	\uh9wxQ(Ob^�Tc{�Ika�FHU�M N d wx^�I��&F`a e�^6TVe�e�^�F
a�IK{�\uh(T`h�e�OqIKh�epE�\uf�Q�e�\WIRhye�I  � �cOqIR{�F�w z�EpIR{8ep^�F�OqIR{���E�F`wpwx\uf�UuF*h(TVepQ�E�F�I`z<w�F`T���TVepFHE*TKOHOqIRE:a�\uh�S
e�I

 � � % � � 4 � � � ���  � 6 % � ����� g 4�� � 6

��^�FHEpF � \rw@ep^�F TRa�\]TVf(T`e�\]O·OqIK{���EpF`w�w�\uf�\WUu\ue�j IVz�wxF`T���T`e�FHEvZF�� Q6TVU�epI 4 � � g 6 ��X ��^�FHE�F�� \]w�e�^�F
wxIKQ�h(a�w��(FHF`aCZT`h(a ep^�FyE�\WSR^kex£�^(TVh(a wx\]a�FyIVz 4�� � 6@^6TRw@f(FHFHh5��E�\We�epFHh1Q(wx\Wh�Sce�^�F ^kj�a�EpIJw�ebTVep\rO
TV����E�I`�k\u{cT`e�\uIKhM�o@wpwxQ�{¡\uh�S T·e�jk��\rOvTVUC{¡F`TVhcGJFHEpe�\rOvTVUGJFHUWIkOq\ue�jJZ �,Z(IVz ¢ � �H�
���,{�w ��X�Z¸SK\uGJF`w

TVhcF`w�e�\W{cTVepF�z�IKE  � � IVz��H� ��X�X w ��X M*t@wx\Wh�S Tya�FH��ep^�w�OHT`UuF@I`z��v�R�R�`{ e�^�\]w$\u{���UW\uF`w�ZVz�E�IK{ 4���� 6:Z
e�^6TVe � � %3�v� �	� { w ��X M$��Q�epe�\Wh�S(� � � 4�wpTVUu\Wh�\ue�j 6bZ��$F�F`w�e�\W{cTVepF �  epI·f(F �H� �Jn { ��X M&��FHh(O�F
� � � �^(TRw�{cTVSKh�\uepQ(a�Fy�v�
��X�X:w ��X�Z(T`h(a w�I�\rw$ep^�F/w�T`{�F�IREbakFHE�IVz*{ TVSRh�\ue�Q6a�F/TRw�e�^�F/a�\]TV�kj�Oqh6TVU

{�\W��\Wh�S@e�FvE�{ 4�TKw�w�Q�{�\uh�SyT ak\rTV�kj�Oqh(TVU a�\/.�Q(w�\uGk\ue�j I`z��v�
��
�{cg*w ��X�6:M�D$^�\]w�TVh(T`Uuj�wx\rw*IVz<FHEpE�IKEbw'\Wh
IkOqF`T`h {�IkakFHUrw*\rw${�IKE�F�E�FHUWFHGKTVhke$ep^(TVh�e�^�F�IRh�FyTRakGRT`h(OqF`a�fkjcN d3f(F`OHT`Q(wxF�\ue�EpF`OqIKSRh�\]wxF`w$ep^(TVe

e�^�F GJFHUWIkOq\ue�j�GKTVEp\rT`f�UuF�OHTVEpE�\uF�a fkj�T��$IRQ6w�wx\Wh�F`w,� IkO�F`TVh1{�IkakFHU#\]w�ak\uGJFHEpSRFHh(O�F�z�E�FHF�ZCT`h(a1wxI�\]w
��*Z�h�IRe �'M
}�e$\rw$\W{��(IREpebTVhke$epI·EpF`TVUW\rw�F@e�^(T`e�ep^�F�FH�ke�EbTyw�IRQ�E:OqF�e�FHEp{1Z � � � `Z�ep^(TVe	T`���(F`TVE:w�\uh54p�H��6$\]w

T·UWF`TRa�\Wh�S IREbakFHE@e�FvE�{ e�^(T`e@Q��(w�FHebw�e�^�Fy��E�IK�¸FvE@f(TVU]TVh(O�F f(FHe �$FHFvh1a�\]TV�kj�Oqh6TVU<TRakGJF`Oqe�\WIRh�TVh(a
a�\]TV�kj�Oqh6TVUak\/.�Q(wx\WIRhc\uhcep^�\rw$F��JQ(T`e�\uIKhM*P@THGk\rw�4p� �K� � 6&FH{���^(TRw�\rwxF�a ep^(TVe�ep^�\rw${�\]w�w�\uh�S/e�FHEp{ OHT`h
UuF�TRa·epIyT��H�K�
	¼{¡\rw¤£�F`w�e�\u{ TVe�\WIRh/IVz�e�^�F�ak\rTV�kj�Oqh(TVU�a�\ .�Q(wx\WG�\Wexjy\Wh�\uhkGJFHE:wxF	wxepQ(a�\WF`w'I`z�ep^�F�IkO�F`TVh
Oq\WEbOqQ�U]TVep\uIRh 4�TRwpwxQ�{�\Wh�S�ep^(TVe/e�^�F ��Q�UWFHE�\]TVh {�F`TVh�GJFHUuIkO�\ue�jc\rw�THGRT`\uU]TVf�UWFye�Ice�^�F \uhkGJFHE:wx\uIKh 6bM
D$^�F@z�IREp{ IVz�e�^�F@epFHE�{ TRw'�$F@^(THGJF0��E�\We�epFHh�\uevZ�h(T`{�FHUWj � � � `Z �$IKQ�Ura�wxFHFv{ epIy\uh(a�\]OHTVepF�e�^(T`e
e�^�F e�FvE�{ \]w�\Wh�^�FHEpFHh�epUuj¡TRa�GJF�Oqe�\WGJF�\Wh h(T`e�Q�EpFJM�D$^�\]w�\]w�h�IKe@e�^�F OvTRwxF�M�o�w�P@THG�\]w�w�^�I��$F`aCZ(e�^�\rw
e�FvE�{�OqIRQ�Ura F��JQ(TVUWUuj��&FHUuU<f(FyE�FHS�TVE:a�F`a1TRw�T·h�IRhk£�OqIKh(wxFvE�GKTVep\uGJF TVUWe�FHE:TVep\uIRh1epI�e�^�Fya�\]TV�kj�Oqh6TVU
a�\ .CQ6wx\uGk\ue�jJM04�D$^�F,z�Q�h6a�TV{�Fvh�e:TVUuUWj�h�IKh�£�O�IRh(w�FHE�GKTVep\uGJF/h(TVepQ�E�FyI`z$ep^�\rw�e�FvE�{ \rw	TV���6TVE�Fvh�e�z�EpIR{
IRQ�E�TVh(T`Uuj�wx\]w�I`z*e�^�F/Q�h(w�e�F`TKa�jcF�� Q6TVe�\WIRh(w�\uh |JF`Oqep\uIKh � Z�z�IRUWUuI���\uh�S·F��JQ(T`e�\uIKh84��J�+6:M/6 � F ^(THGJF
wx^�I1��h1^�FHE�F�e�^6TVe	\�z*IKh�F \Wh�epFHE���EpFHebw$ep^�F�^�IREp\��HIKh�e:TVU<GJFHUuIkO�\ue�j�TKw�ep^�F���Q�UWFHE�\]TVh�£�{�F`T`h�GJFHUWIkOq\ue�jJZ
e�^�FHh1e�^�\]w@�$IRQ6w�wx\Wh�F`w,� O�IRhkQ�h(a�EpQ�{�w�IRQ�E:OqFJZ � � � `ZC\rw�z�TVE@epIJI U]TVEpSRFye�I¡\uSRh�IRE�F�ZTV{�IKQ�hke�\uh�S

e�I�TKw�{·Q6O_^�TRw@ep^�FyF�.�F`Oqe:w�IVz�a�\rT`��j�Oqh(T`U#{�\W��\Wh�S�M�t�h�UWF`w�w#�&F OHTVh � h(a1T���THj1T`E�IRQ�h(amep^�\rw



� ¢

�$IRQ6w�wx\Wh�F`w,� OqIKh�Q�h6a�E�Q�{�Z �&FyIkOqF`TVh�IRSRE:TV��^�FHEbw�^(THGJFyh�IcE�\uSK^�e�e�I�Q(w�F�w�IV£¤OHTVUWUuF`a1�$IKQ(w�w�\uh�F�w��
{�Ika�FvUrw#z�IRE�TVhkj�T`����Uu\]OHTVep\uIKh���^�FHEpF�a�\rT`��j�Oqh(T`U({�\u�k\uh�S�\rw$w�\uSKh�\ � OvTVhkeHZRz�IRE&FH��T`{���UWFJZR\uh OqUu\W{cTVepF
{�Ika�FvUuUu\Wh�S�M

}�e@\rw�TVU]wxI�\u{��(IREpebT`h�e�e�Ich�IKe�F�ep^(TVe 4p�H�+6�^(TRw�f(FHFHh8��Ep\ue�epFHh1\uh F��JQ�\uGKT`UuFHhke�TRakGJF`Oqe�\WGJF
TVh6a1a�\uGJFHEpSRFHh6OqF�z�IREp{cwqM&}�e�z�IKUuUWI1�	w�e�^6TVe	e�^�F/FHE�EpIRE	\ra�FHhke�\ � F`a�fkjcN d3\rw�h�IRe�OqIKh � h�F`a epI·ep^�F

a�\WGJFHE�SKFHh(OqF�z�IRE�{�IVz�e�^�F OqIKh(wxFvE�GKTVep\uIRh9wxe:TVepFH{�FHhkeHZ(f�Q�e�\rw�TVUrw�I�T¡z�F�TVe�Q�E�FyIVz�e�^�F TKa�GJF`Oqep\uGJF

z�IREp{1M�}�h��6TVE�ep\rOqQ�UrTVEvZ�ep^�F@Q(w�F@IVz�e�^�F a�\uGJFHEpSRFHh6OqF$z�E�FHF�GJFHUuIkOq\We�j ��1e�I TRakGJF`Oqe$epEbTKOqFHE$UWF`TRa�w'e�I T`h
FHEpE�IREvZ¸EpFH��EpF`wxFHhke�F�a fkj ep^�F � � ��@epFHE�{1M�}�z&ep^�FyTKa�GJF`Oqep\uIRh�GJFHUuIkO�\ue�j �&FHE�F/e�^�F�z�Q�UuU ��Q�UuFvE�\rT`h
{�F`T`hcGJFHUuIkOq\We�jJZ �*ZCe�^�FHhZ�4��H��6	wx^�I1�	w	e�^(T`e@e�^�FvE�F \]w�ep^�FHh�h�IcwxFvE�\uIKQ(w�FHE�EpIREHM�D$^�F ��E�IRf�UuFH{ \rw
e�^6TVe�\uh1{�IkakFHUrw�ZCe�^�F TKa�GJF`Oqep\uGJF�GJFHUWIkOq\ue�jc\rw�h�IRe�e�^�F ��Q�UuFvE�\rT`h1{�F`T`h GJFHUWIkOq\ue�jJZ(f(F`OHTVQ6wxFJZC\Wh
OqIKh�epEbTRw�e�epI·ep^�F���Q�UWFHE�\]TVhc{�F`T`hcGJFHUuIkOq\We�jJZJe�^�F/{�Ika�FHU�GJFHUuIkOq\We�j·\]w�a�\WGJFHE�SKFHh(OqF	z�E�FHFJM&}�e$z�IRUWUuI��	w
e�^6TVe�e�^�F e�^�\uEba �6TVE�e/IVz�e�^�F �$IKQ(w�w�\uh�F`w,�1TV����E�I`��\W{cTVep\uIKhZC\rakFHh�ep\ � F�a IREp\uSK\uh(T`UuUuj�f�j�N d TRw
T���E�IKf�UuFv{ ��\uep^1e�^�F ak\uGJFHEpSRFHh(O�F,z�IREp{�IVz&e�^�F�THGJFHE:TVSRF�a1�$IRQ(wpwx\uh�F`w��ce�EbTKOqFHE@F�� Q(T`e�\WIRhZ^(TKw
\ue:w�O�IRQ�hke�FHEp�(TVEpe#��^�FHh1e�^�F�F��JQ(T`e�\uIKh1\rw'��E�\We�e�Fvh \Wh1TKa�GJF`Oqep\uGJF�z�IKE�{1Z(T`h(a1TVEp\rwxF�w�f(F`OHT`Q(wxFyep^�F
�$IRQ6w�wx\Wh�F`w,�·GJFHUuIkO�\ue�jy\rw$h�I UuIKh�SRFvE�e�^�F ��Q�UuFvE�\rT`hc{�F`TVh¡GJFHUuIkOq\We�jJM
|J\uh6OqFye�^�F a�IR{�\Wh(TVhke@epFHE�{�\Wh�e�^�F¡a�\WGJFHE�SKFHh(OqFyI`z	e�^�F�{¡F`TVh1GJFHUWIkOq\ue�j�\rw � � ����gHZ#ep^�F

GJFHEpe�\rOvTVU<GJFHUuIkOq\We�jca�\/.�FHEpFHh(OqF � � � � � ������ � � w�OHT`UuF`w@TKw � ��� ����g 4rz�E�IK{ 4���� 6,6#��^�FHE�Fy^�FvE�F��
\rw�e�^�F GJFHEpe�\rOvTVU<a�\]wxebT`h(OqF/IVGJFvE'��^�\rOb^ ep^�F GJFHEpe�\]OHTVU�GJFHUuIkOq\We�j�E�FH{ TV\uh6w�OqIREpE�FHU]TVe�F�aCM�~	h�FyIVz�e�^�F
e�FvE�{cw�IRh1ep^�FyUuFqz�e�£�^6TVh(a wx\]a�F I`z04��v�+6	\rw � ��/w�I ep^�F FvE�E�IKE�e�FHEp{1Z � � � �TRw@T·z�E:TROqep\uIRh1I`z

� � �\]w

4 � � � �6 ��4 � � �6 % ��� ��� g % �! ��� 4��`�6

��^�FHEpF�� ^6TRw$f(FHFHhcebT��JFHh�epIyf¸F ¢ �R�R�`{�TVh(a�e�^�F�wxIKQ�h(a w��(FHF`a1�H�K�R�y{ w ��XHM*�	FHh(OqF	IRh�F�{�\WSR^ke
f(Fye�FH{¡��e�F`ace�I�OqIKh(OqUuQ6a�F ep^(TVe�e�^�FyFHE�EpIRE�e�FHEp{ \uh 4��v�+6	\rw	h�Ic{�IREpF e�^6TVh"� 	 IVz&ep^�FyIRep^�FHE
e�FvE�{cw�\uh1ep^�FyF��JQ(TVep\uIRh M ��I��&FHGJFHEHZ �$F��kh�I��8ep^(TVe�e�^�FyGJFHEpe�\]OHTVU�TVh(a1^�IKE�\��vIRhkebTVU�TRa�GJF`O�e�\uIKh
e�FvE�{cw*IRh ep^�F UWFqz�ex£�^(T`h(acwx\rakF,I`z24��v�+6	T`Uu{�I�wxe�wxFHU�zr£�OHT`h(OqFHU�Z�UWF`THG�\Wh�S T { Q(Ob^�w�{cTVUWUuFHE�TRa�GJF�Oqe�\WIRh
e�^6TVe f6TVUrT`h(OqF`w@ep^�F�ak\uGJFHEpSRFHh(O�F IVz	ep^�F e�Q�Epf�Q�UuFvh�e#�6Q��1IRh�ep^�F E�\uSK^�evM���Fvh(OqF ep^�F E�FHUWFHGKTVhke
{�F`TKwxQ�EpF�IVz&e�^�FyFvE�E�IKE�epFHE�{ \Wh84��v�+6	\rw�e�^�F EbT`e�\WI�IVz � � � ,epI�e�^�Fya�\]TV�kj�Oqh6TVU<{�\u�k\uh�S/e�FHEp{1Z



�H�

e�^6TVe	\rw

4 � � � �6 ��4 � � �6 % 4 ��� ��� g 6 4 � � � 6 %���! ���
4 ��� � 6 4��v�+6

��^�FHEpF � % � � �1^(TRw@ep^�Fya�\W{�FHh(w�\uIKh(w$IVz&GJFHUWIkOq\ue�j¡TVh(a ��\WUuU<f¸F/E�Fqz�FvE�E�F�a e�I TRw�ep^�Fya�\]TV�kj�O�h(TVU
GJFHUWIkOq\ue�jJZJT`h(a � \]w$e�^�F/a�\]TV�kj�Oqh6TVUak\/.�Q(wx\WG�\We�jJM<D$^�F�E�F`TKwxIRh���^kj�e�^�F�a�\rT`��j�Oqh(T`UTKa�GJF`Oqep\uIRh TVh(a
a�\ .CQ6wx\uIKhce�FHEp{cw�TVEpF@e�^�F@E�FHUWFHGKTVhke${�Fve�E�\]OHw ��\ue�^ ��^�\rOb^�e�I�OqIR{¡�(TVEpF�ep^�F@h�FHSKUuF`O�e�F`a �$IRQ(wpwx\Wh�F`w��
e�FvE�{cw�\]w@e�^(T`e,ep^�F`w�F�a�\]TV�kj�O�h(TVU&TRakGJF`Oqe�\WIRh T`h(a�a�\ .CQ6wx\uIKh�e�FvE�{cw@T`E�F e �$IcIVz	ep^�F·��E�\u{ TVE�j
e�FvE�{cw�EpFH��EpF`wxFHhke�\Wh�S�EpF`TVU�Z ��^�j�wx\]OHTVU*��EpIkOqF`w�w�F`w@\uh e�^�F¡OqIKh(wxFHEpGKTVe�\WIRh�F�� Q(T`e�\WIRh 4Ye�^�F·IKe�^�FHE:w
f(FH\uh�S�\rw�IR�kj�Oqh6TVU*TKa�GJF`Oqep\uIRh�TVh(a a�\ .CQ6wx\uIKh 6bM��$j O�IRhke�EbTKwxevZ ep^�Fyh�F`T`E�OHT`h(OqFHUWUrTVep\uIKh1f¸Fve3�&FHFHh
^�IKE�\��vIRhkebTVU<T`h(a GJFvE�e�\]OHTVU TRa�GJF�Oqe�\WIRhc\uh�T�s&TVE�epF`wx\]TVh�{�Ika�FHU w�THj�w�h�IKe�^�\Wh�S�T`f(IRQ�e�T`h�jc��^kj�wx\rOvTVU
��EpIkOqF`w�w�T`e'�$IKE���\Wh�e�^�F�IkOqF`TVh Z�f�Q�e${¡FHE�FHUWj EpF��(F`Oqe:w'ep^�F@Q(w�F,I`z*T·s&T`E�epF`wx\]TVhZ�TRw�a�\]wxe�\Wh(Oqe*z�E�IR{
\rw�IR�kj�O�h(TVU 4�IRE	TRak\rTVf6TVe�\]O16bZ(O�IJIREbak\uh(T`e�Fyw�j�w�e�FH{�M
|J\uh6OqF�e�^�F�a�\rT`��j�Oqh(T`UGJFHUuIkOq\We�j·\]w�FH�k�(F`OqepF`a�e�I�E:TVh�SKF f(FHe �$FHFvh��H� �	��{�w ��X	T`h(a��H� ���@{

w ��X Z ��^�\uUWF ep^�Fy{�F`T`h GJFHEpe�\rOvTVUGJFHUWIkOq\ue�j \rw�e�jk��\rOHT`UuUWj1�H� �	� {�w ��X Z(\ue@\]w@OqUWF`TVE	e�^(T`e@e�^�FyEbTVep\uI
4��v�+6 OHTVh IVz�epFHh1f(F�TKw,UrT`E�SKF�TKw Q�h�\ue�j \W{���UWj�\Wh�S·ep^(TVe�ep^�FyFHE�EpIRE�e�FvE�{>\Wh ep^�F {�F`TVh�e�E:TROqFHE
OqIKh(wxFHEpGKTVe�\WIRh�F�� Q(T`e�\WIRh9a�Q�F e�I ep^�F¡�$IRQ(wpwx\uh�F`w��1T`����E�I`�k\u{cT`e�\WIRh1\rw@I`z�e�FHh9TRw�UrTVEpSRF¡TRw�e�^�F
a�\]TV�kj�Oqh6TVU�{�\W��\Wh�S e�FHEp{�\uh1e�^�\rw@F��JQ(TVep\uIRh M�D$^�\]w FvE�E�IKE/TVh(T`Uuj�wx\rw/a�FH{�IKh(wxepEbT`e�F`w�ep^(TVe/\ue@\]w
e�^�Fywx{ TVUuUWh�F`wpw�I`z$ep^�Fyak\rTV�kj�Oqh(TVU<GJFHUWIkOq\ue�jca�Q�F e�Icep^�F U]T�jJFvE�F`aCZ�h�F`TVEpUuj�TRa�\]TVf(T`e�\]ORZCh(T`e�Q�EpFyIVz

e�^�F IkOqF`T`h1e�^(T`e�FvUuFHGKTVepF`w$e�^�F E�FvUrTVep\uGJF�\u{¡�¸IKE�e:TVh(OqF�I`z*e�^�F/FHE�EpIRE	\uhkGJIRUWGJF`a·\uh�e�^�F/�$IKQ(w�w�\uh�F`w,�
TV����E�I`�k\u{cT`e�\uIKhM@[�FHSK\uIRh6w�IVz&e�^�F IkOqF`T`h�TKw�UrT`E�SKF TRw�ep^�F wxQ�f�e�E�IK��\rOvTVU�SKj�EpF`w�^(THGJF ep^�F {¡F`TVh

GJFHEpe�\rOvTVUCGJFvUuIkOq\Wexj�Z ��Z(IVz*IKh�Fyw�\uSRh�TVh(ac\uh�e�^�F`w�F�E�FHSK\uIRh6wqZ(e�^�F�{�\]w�wx\Wh�S �$IRQ6w�wx\Wh�F`w,�·FHE�EpIRE	e�FHEp{
\uh 4p�H�+6:Z � � � `Z(OHTVhcf(F/TRw�UrT`E�SRF/TKw�ep^�F�E�F`T`UF�.�F`Oqe�IVz�a�\]TV�kj�Oqh6TVU{�\W��\Wh�S���E�IkOqF�w�wxF�wqM
��FHEpF&�&F wxQ�{¡{cTVEp\rwxF�e�^�F��&IRE���wxI�z�TVE�\uh1IRE:a�FHE@epI���EpIVGk\rakFyOqIKh�epFH��e	z�IRE%��^(T`e@z�IRUuUWI��	wqM

� Fyf¸FvSJTVh fkj \Wh�epE�Ika�Q6Oq\uh�S N d ( w@TV{ T1�H\Wh�S·EpF`wxQ�Uue	e�^(T`e,ep^�F a�\WGJFHE�SKFHh(OqF@z�IREp{>I`z$ep^�Fy{�F`T`h
e�E:TROqFvE�F��JQ(T`e�\uIKhZCf(TKwxF`a IKh1e�^�F/e�^�EpFHFq£¤a�\u{¡FHh(wx\WIRh(T`U���Q�UuFHEp\rT`h�£�{¡F`TVhcGJFHUWIkOq\ue�jJZk\rw�\Wh FHEpE�IRE�f�j
TRw	{·Q(Ob^�TRw@e�^�F {cT`SRh�\We�Q(a�F/IVz&e�^�Fya�\]TV�kj�Oqh6TVU�{�\W��\Wh�S epFHE�{�M@N d�OqUWQ�h�S�epI�e�^�Fy^�IR�(Fye�^(T`e

��\uep^�IkOqF`T`hc{�Ika�FHU]w�{ T1�k\uh�S@ep^�F�z�T`UrwxF TRw�w�FHE�ep\uIKh ep^(TVe  � ����� \Wh�e �$Iyw�FH�(T`EbTVepF@��U]TROqF`w�Z�ep^�FHj
{cTHj h�IRe�wxQ .�FHE	e�^�F z�Q�UuUF�.�F`Oqe�I`z*e�^�\rw��$IRQ6w�wx\Wh�F`w,�·FHE�EpIREvM�D$^�\rw'z�T`Urw�F ^�IK�¸F ��TKw�a�Fvf�Q�h��JF`a�fkj



�q�

P@THGk\rw%4�� �R� � 6'��^�I a�FH{�IKh(wxepEbTVepF`a·ep^(TVe	e�^�F@z�Q�UWU<wxepE�FHh�SKe�^�IVz*ep^�F/�$IRQ(wpwx\uh�F`w��·FvE�E�IKE�EpFH{cT`\uh�F`a
T�z�epFHE@\Wh�epFHSRE:TVe�\Wh�S e�^�F OqIKh(wxFvE�GKTVep\uIRh1F�� Q(T`e�\WIRh(w�I`GJFHE	UrT`E�SKFyIkOqF`TVh1GJIKUuQ�{¡F`wqZ(T`h(a ^�F wx^�I1�&F`a
e�^6TVe@ep^�\rw�FHE�EpIRE2��TKw�TKw�{·Q6O_^cTKw�e�^�F F�.�F`Oqe:w�I`z&a�\]TV�kj�Oqh6TVU{�\W��\Wh�S�M&}�h e�^�\rw	wxF`Oqep\uIKh �$F�^(THGJF
Q(w�F`a ep^�F�{�FHe�^�Ika·IVz�l(Q 4 ¢ �R����6�e�Iyz�IkOqQ(w�IRh�e�^�F�FHEpE�IKE�ep^(TVe	e�^�F/�$IKQ(w�w�\uh�F`w,�·{�Ika�FvUrw$O�IRhkebTV\Wh
\uh�e�^�Fv\uE�e�E:TROqFvE�F��JQ(T`e�\uIKh(wqZ�TVUWU#ep^�F ��^�\uUuF�Q(w�\uh�S e�^�FyOqIK{�{�IRh TRw�w�Q�{���ep\uIKh e�^6TVe@ep^�F {�IkakFHU)( w
^�IKE�\��vIRhkebTVU�GJFHUuIkOq\We�j \]w@e�^�F ��Q�UWFHE�\]TVh�£�{�F`T`h GJFHUWIkOq\ue�jJM/o�SJT`\uhZep^�FyFHE�EpIRE�\rw�TKw U]TVEpSRF¡TRw@e�^�F
a�\]TV�kj�Oqh6TVU<{�\u�k\uh�S/e�FHEp{1Z(TVh6a e�^�\]w�\]w�epE�Q�F/\uh f(IKe�^ e�^�F�a�\uGJFHEpSRFHh6OqF/TVh(a1TKa�GJF`Oqep\uGJF�z�IKE�{cw$I`z

e�^�F�{�IkakFHU)( w#e�E:TROqFHE*F��JQ(T`e�\uIKhM � F�a�F`w�O�E�\uf(F	e�^�F�wxF�E�F�wxQ�UWebw*TRw&T OqIKh�Q�h6a�E�Q�{¼f(F`OvTVQ(w�F#�&F�EpF`TVUWUuj
a�Iyh�IKe�f(FHUu\WFHGJF�e�^(T`e���E�F�wxFHhke��$IKQ(w�w�\uh�F`w,� IkO�F`TVhc{�Ika�FvUrw$TKOqe�Q6TVUuUWj OqIRhkebT`\uhce�^�\rw'FvE�E�IKEHZ�TVh(a�jJFHe
T wxIRUWQ�e�\WIRh1epI·ep^�\rw���Q����vUuF@^(TKw�h�IKe�FH{¡FHE�SKF`a·\uh�e�^�F/jJF`TVE:w'z�E�IK{ ep^�F ��Q�f�Uu\]OHTVep\uIKh I`z&N d�TVh6a
P@THGk\rw04�� �K� � 6@e�I¡e�^�F/��E�F`w�FHhkeHM@}�h�e�^�\]w��(TV�(FHE*�$FyTKa�GKTVh(O�F T�wxIKUuQ�ep\uIRh1epI�e�^�\rw@OqIKh�Q�h(a�E�Q�{1º £
e�^�F ^�IKE�\��vIRhkebTVU<GJFHUWIkOq\ue�j \uh IkO�F`TVh1{�IkakFHUrw%4�\uh(OqUWQ(a�\Wh�Sy\uh��$IRQ(wpwx\uh�F`w���IkOqF`T`h1{�Ika�FHU]w 6*\]w�h�IKeHZ
TVh6a h�FHGJFHE���TRw�Z�e�^�F ��Q�UWFHE�\]TVh�£�{�F`T`h·GJFvUuIkOq\Wexj/f�Q�e�\]w$TRO�e�Q(T`UuUuj ��EpIR�(IREpe�\uIKh(TVU<e�Iyep^�F@^�IKE�\��HIRhkebT`U
{cTKw�w �(Q��¡�¸FvE�Q�h�\ue	T`E�F`TkM

� ��� 
��	�����K-�0H4 
<�x%�+*��
<? � �&
�(�*%$���	% �$�	?>�(+	
3� �&
�(�*%$
 � �'����� ���

D$^�F h�F�� T`����EpIJTROb^�e�I f(F1\uhke�EpIka�Q(OqF`a�^�FvE�F \]w f(TRw�F`a;IRh"e�^�F�a�FHh(w�\ue�jJ£)�&FH\uSK^�epF`a
THGJFHEbT`SR\Wh�S·I`z*F��JQ(TVep\uIKh(w 4���6Y£ 4���6�\uh�T � �kF`acOqIJIKEba�\Wh(TVepF wxj�wxe�Fv{1M$D$^�\rw�{�FHe�^�Ika \rw	TVU]wxI¡OHTVUWUuF`a

�(THG�EpFq£�THGJFHE:TVSK\uh�S/T�z�epFHE �(THGkE�F 4�� ��� � T�Zkf 6bZkTVh6a SKIJF`w$f(TKO � T`e�UuF`TKwxe*e�I ��F�w�wxFvUuf(FHE�S 4p� �R¢�� 6:M � F
a�F � h�F

��� � � � � � 
 � � � � � � � 
 � 	 	 � �"� ��� TVh(a � 	 	 � � � � � ! 4�� � 6

��^�FHEpF � � T`h(a � � TVE�F�e�^�F/a�FHh6wx\ue�jJ£)�&FH\uSK^�epF`a T�GJFvEbTVSKF`w'I`z�GJFvUuIkOq\Wexj�TVh(ace�E:TROqFHE�OqIRh6OqFHhke�EbT`e�\WIRhZ
TVh6a \ue$z�IKUuUWI1�	w$ep^(TVe � � 	 	 � � � 	 	 � �kM�o�GJFHE:TVSK\uh�S/e�^�F�\uh6wxebT`h�e:TVh�FvIRQ(w@O�IRh(w�FHE�GKTVep\uIKh F��JQ(TVep\uIKh(w
4���6Y£ 4���6$\Wh ep^�\rw���THj�UuF`TKa�w$e�I

� � �  ��4 � � � 6�� ��
 4 ¢ �+6

4 � � � 6 �	�  ��4 � � � � � 6 � �  ��4 � � 	 	 � 	 	 6 �  �4 ���� ��&6)
 4 ¢ �16



�H�

4 � � � 6 � �  �,4 � � � � � 6 � ¢�� � 4 � � � 6 � �  � � ��� � �  �,4 � � 	 	 � 	 	 6 �  ��4 �  � 6 �
�
�  4 �  � � 6)!

4 ¢K¢ 6
��IKe�\uh�S ep^(TVe�IKh ep^�FyUuFqz�e�£�^6TVh(a wx\]a�FyIVz�e�^�F`w�F·F�� Q(T`e�\WIRh(w�Z � �/TV���(F`T`Ebw�{�IJw�e�Uujc\Wh ep^�F z�IREp{
IVz&ep^�F ��EpIka�Q(Oqe � � �`Z �&FyTVEpFy{�IRep\uGKTVepF`a�e�I���Ep\uepF�4 ¢ ��6Y£ 4 ¢K¢ 6	\uh�e�FHEp{cw$IVz�T·{�Ikak\ � F`ac{�F`T`h
��GJFvUuIkOq\Wexj"!,GJF�Oqe�IKE

���� � � � � ��+ � � � � ��+ ! 4 ¢ �+6

�� \]w$wx\W{���UWjyTyw�OvTVUuF�a·GJFHEbw�\uIKh·I`z�ep^�F�THGJFHEbT`SRF@{ TRw�w �(Q�� �(FHE�Q�h�\We�TVEpF`T�Z�wx\Wh(OqF ��+ \]w$TyOqIKh(wxe:TVhke

E�F�z�FHE�FHh6OqF�a�FHh6wx\ue�jJZkwpT�j �v�R�R���kS·{ ��n M'4 ¢ �+6*£24 ¢K¢ 6&e�^�Fvh f(F`O�IR{�F

4 � � ��+ 6 �	�  � ���� �
 4 ¢ � 6

4 �
��+

� � 6 �	�  ��4 �� � � 6 �� ��4��  � � 6�
 4 ¢ �+6

�� �	�  ��4 � +
�
�� �� 6 � ¢*� � ���� � �

��+
 ���-��� �

��+ �  ��4 �  � +
�
�� 6)! 4 ¢�� 6

��IKe�Fce�^(T`eye�^�Fc{�IKUuF`O�Q�UrT`E#�(Q���epFHE�{ w,\uh 4 ¢ ��6yT`h(a 4 ¢K¢ 6 4Y\uhkGJIRUWG�\Wh�S �	� T`h(a�� 6�^(THGJF
f(FHFHh T`f(wxIKE�f(F`a \uhke�I ep^�Fce�Q�Epf�Q�UWFHh�e%�(Q���F`w�Z*TVh(a e�^(T`e ep^�Fce�Q�Epf�Q�UuFvh�e%�(Q��kF`w ^(THGJF�f(FHFvh
�(T`EbTV{¡FHe�FHEp\��HF�a Q(w�\uh�S�T �<\rO ��\]TVh TV����E�I�TROb^Z�TKw,\rw@epEbTRak\ue�\WIRh(T`U24Yh�IKe�\uh�S ep^(TVe/e�^�F¡a�\ .CQ6wx\uIKh
e�Fvh(wxIKEbw���TVh(a � { T�j ^(THGJF�f(IRe�^�wxjk{�{�FHepE�\WO�TVh6a TVhke�\]wxjk{�{�F�e�Ep\rO$�(T`E�ebw 6bM
D$^�F`w�F�T`E�F e�^�Fyz�Q�UuUWj h�IKh�£¤�$IRQ(wpwx\uh�F`w�� OqIRh6wxFHEpGRT`e�\WIRh�F��JQ(T`e�\uIKh(wqZ ��Ep\ue�epFHh \uh e�FHEp{cw�I`z

IRQ�E@h�F���GJFvUuIkOq\Wexj GKTVEp\rTVf�UuF0��^�\rOb^ \]w$��E�IK�(IRE�ep\uIKh(TVU*e�I e�^�FyTHGJFHEbT`SRF�{cTKw�w��(Q��c�(FHE�Q�h�\ue�TVEpF`T�M
D$^�F¡�$IRQ(wpwx\Wh�F`w��1T`����EpIV�k\u{ TVe�\WIRh OqIKh(wx\]wxe:w I`z	E�FH��UrTRO�\uh�S � ��\uep^ ��+ FHGJFHEpj ��^�FHE�FyFH��OqFH��e@\uh
e�^�F GJFHEpe�\rOvTVUCSKEbTHGk\uebT`e�\WIRh(T`U�TKOHOqFHUWFHEbT`e�\uIKh�e�FvE�{1M&}Yz �&F �(FHExz�IKE�{ ep^�\rw	�$IRQ6w�wx\Wh�F`w,� EpFH��U]TROqFH{¡FHh�e
��EpIkOqF`a�Q�EpF�IKh 4 ¢ � 6#£ 4 ¢�� 6:Z+�&F�IKf�ebT`\uh IRQ�E*GJFHE:wx\WIRh IVzep^�F	�$IRQ6w�wx\Wh�F`w,�yOqIRh(w�FHE�GKT`e�\uIKh·F�� Q(T`e�\WIRh(w�Z

 � ���%���
 4 ¢ �6

� �� �  ��4 �� � � 6 %  ��4��� � � 6�
 4 ¢ �+6

�� � �  ��4 �� �� 6 � ¢���� �� % � �
��+
 ���-��� �

��+ �  ��4 �  �� 6�! 4 ¢K� 6



� �

��IKe�\rO�F�e�^(T`e·ep^�F`w�F F�� Q(T`e�\WIRh(w OqIREpE�F`w��(IRh(a;FH��TRO�e�Uuj e�I e�^�F \Wh(wxe:TVhkebT`h�FHIRQ6w·�$IKQ(w�w�\uh�F`w,�
F��JQ(TVep\uIKh(wqZ�4Y� 6$£*4 � 6:ZCf�Q�e	^�FHEpF �&F,\Wh�epFHE���E�FHe�ep^�F GKTVEp\rT`f�UuF`w04Y�6TVE�ep\rOqQ�UrTVEpUuj�ep^�F GJFvUuIkOq\Wexj 6*\uh�T
wx�(F`O�\rTVU ��THj e�IyFHh(w�Q�E�F�Z�TRw'�$F wx^(T`UuUw�^�I���Z�e�^(T`e04 ¢ �6Y£ 4 ¢K� 6�TVEpF,{ Q(Ob^y{�IREpF�TROvOqQ�EbT`e�F@ep^(TVhcep^�F
THGJFHEbT`SRF�IVz 4Y� 6Y£ 4 � 6bM

� � � +�
�����
<�*?�-���%&
#�&���k�(�$),+��x!�+*-	?��(�&����������!�
#���	���������	� ���(
��H�	A�A�-

�	����0R79���	�������	
#���

� F	f(FHSR\Wh�fkjyh�IRep\uh�Syep^(TVe&\�zep^�F@{�F�TVh � FHUra�w'T`E�F@\WhcT w�e�F`TKa�j¡wxebT`e�F�4�e�^(T`e$\]w'\�z � � TVh(a � ��
TVEpF �HFvE�I 6:Z¸ep^�F,z�Q�UuUuj¡h�IRh�£¤�$IRQ6w�wx\Wh�F`w,� OqIKh�ep\uhkQ�\ue�j¡TVh(a epEbTRO�FHE�F��JQ(TVep\uIRh6w 4Y\�M FJM24 ¢ � 6	T`h(a84 ¢ �+6bZ
E�F�wx�(F`Oqep\uGJFHUWj 6�OHTVh1f(F���E�\We�epFHh1GJFHE�j wx\u{¡��UujcTKw  � �� �3��T`h(a  � 4 �� � � 6 �  � 4��� � � 6bM
D$^�F`w�F/OqIRh(w�FHE�GKT`e�\uIKhcF�� Q6TVe�\WIRh(w	TVEpF�FH��TKOqe�UWjye�^�F�IKh�F`w$Q(w�F`a fkj·hkQ�{�FvE�\rOvTVU�IkOqF�TVh {¡Ika�FHUrw�ZkTVh(a
OqIKh�epEbTVEpj�e�I O�IR{�{�IKh�TKw�w�Q�{���ep\uIRh Z�e�^�FHEpF�TVEpF�h�I·FvE�E�IKE�e�FHEp{cw'^�FHE�F@I`z*Q��ce�I � 	¼{cT`SRh�\We�Q(akFJZ

TRw�h�IKE�{cT`UuUuj TKw�w�IkOq\rT`e�F`a���\ue�^cep^�F/�$IRQ(wpwx\uh�F`w���T`����EpIV�k\u{ TVe�\WIRhZkh�IRE	T`E�F/e�^�FHEpF@FHEpE�IRE:w$IVz*IKEba�FvE
�R� 	 IKE�{¡IRE�F�Z(TRw�\W{���Uu\WF`ayf�j�N d/M ��Q�E�ep^�FHE�{¡IRE�F�Z�Q�h(a�FHE	e�^�F SRFvIJwxepE�IK��^�\rO/TVh(a ^kj�a�E�I�wxebT`e�\]O

f(T`UrTVh6OqFJZ�ep^�F	{�IR{�Fvh�epQ�{3F�� Q6TVe�\WIRhcT`Urw�I ^�IKUra�w���\We�^�IKQ�e$FHEpE�IKEHM*}�h�w�Q�{�{cT`E�jJZ
��^�FHh�ep^�F�IkO�F`TVh
\rw*w�ebTVep\rw�e�\rOvTVUuUWjyw�e�F`TKa�jJZJSRFHI�wxepE�IR��^�\rO@T`h(a·^kj�akE�IJw�ebT`e�\rOKZRe�^�F�OqIKh�ep\uhkQ�\ue�jJZRepEbTKOqFHE*T`h(a·{�IK{�FHhke�Q�{

F��JQ(TVep\uIKh(w�TVEpFJZ���\uep^�IRQ�e�TVhkjc�$IKQ(w�w�\uh�F`w,�·FHEpE�IREvZ

 � ���� ��¹  ��4 �� � � 6��  ��4��  � � 6b¹ ¢���� ���� � � �
��+
 � ��¹3TVh(a �  � � � � 4��K�+6

��^�FHEpF �� � \]w$e�^�F/^�IREp\��HIKh�e:TVU<OqIK{��(IRh�FHhke$I`z ���T`h(a� � \]w$e�^�F�^�IKE�\��HIRhkebT`USREbTKa�\uFvh�e	IR�(FHE:TVe�IKEHM
D$^�\]w$\u{���UW\uF`w�ep^(TVevZ(wxQ�f���F`O�e�e�I e�^�F�SRFvIJwxepE�IK��^�\rO�E�F`w�e�Ep\rOqep\uIRh Z+��^�FHh ep^�F���E�F`w�FHhke�SRFHh�FvEbTVep\uIKh I`z
^kj�a�EpIJw�ebTVep\rO�IkO�F`TVhc{�Ika�FvUrw�E�F`TKO_^ T wxepF`TRakj�w�ebTVepFJZ�e�^�FHj TVEpF,\Wh z�TKOqe$z�Q�UWUujyh�IKh�£��$IKQ(w�w�\uh�F�w�� TVh(a
wxI�a�I h�IRe�w�Q .�FHE$ep^�F	FHE�EpIREbw*IVz�� 	3IRE${¡IRE�F	TKw�w�IkOq\rT`e�F`a���\uep^·ep^�F��$IRQ(wpwx\uh�F`w�� TV����E�I`��\W{cTVep\uIKhM

� F'��\]wx^yepI,Fv{���^(TKwx\��vF'ep^(TVe*ep^�F�F��JQ(TVep\uIRh6w�\Wh�4��K�+6<^(THGJF�f(FHFHh a�FHEp\uGJF`a0��\uep^�IRQ�e�e�^�F�h�FvF`a
e�I {cT��JF@e�^�F��$IRQ(wpwx\Wh�F`w��cT`����E�I`�k\u{cT`e�\WIRh�TVh(acjJFHe�e�^�FHj�TVE�F/FH��TROqepUuj e�^�F�w�TV{¡F O�IRh(w�FHE�GKTVep\uIKh
F��JQ(TVep\uIKh(w*TRw$T`E�F	Q(wxF�a \Wh��$IKQ(w�w�\uh�F`w,� h�Q�{�FHE�\]OHTVUJ{¡Ika�FHUrw<IVz<e�^�F�IkOqF�TVh¡Oq\uE:OqQ�UrT`e�\WIRhM*s*FHE�e:TV\uh�Uuj
\ue ªq¶J¶(´pªR¨_°�e�^(T`e�e�^�F��$IKQ(w�w�\uh�F�w�� TV����EpI`��\W{cTVep\uIRh¡^(TRw$f(FHFHh¡{cTRa�F�\uh54��R�+6*f(F`OvTVQ(w�F 4�\76 � \rw$h�IKe



�V�

��EpF`wxFHhke	\uh(w�\ra�F/e�^�F a�\WGJFHE�SKFHh(OqF�epFHE�{cw  � ��"TVh(a  � 4 �� � � 6bZT`h(a84Y\W\76&e�^�FHEpF \]w@T�OqIKh(wxe:TVhke
E�F�z�FHE�FHh6OqF�a�FHh6wx\ue�jc\uhcep^�F �  � � � ��+ e�FHEp{1M$�	I1�&FHGJFHE �$F ^6T�GJF/THGJIR\]a�F`ac^(THG�\Wh�S·epI·{ T1�JF@ep^�F
�$IRQ6w�wx\Wh�F`w,� T`����EpIV�k\u{ TVe�\WIRh�f�jcE�F�a�F � h�\Wh�S e�^�F/GJFHUuIkOq\We�j�GJF`OqepIRE	TRw@f(FH\Wh�S·ep^�F THGJFHEbT`SRF/{cTRwpw

�(Q��¡�¸FvE�Q�h�\ue	TVEpF`T�4�T`h(a ep^�FHh�a�\WG�\]a�\uh�S/f�j ��+ epIySR\uGJF�\We$e�^�F ak\u{�FHh6wx\uIKh(w'I`z*GJFHUWIkOq\ue�j 6bM
D$^�FHEpF T`E�Fye �$I E�Fv{cTVE,��w*e�^(T`e@h�FHF`ace�I f(Fy{cTRa�F�\Wh EpFHSJT`Eba epI·ep^�F ^kj�akE�IJw�ebT`e�\rO�f(TVU]TVh(O�F

\uh 4��R��6bZ �  � � � � ZTVh6amep^�F`wxFyEpFH{cT`E���w�EpFH{cTV\Whc�¸FvE�e�\Wh�FHhke�\Wh1e�^�Fy{¡IRE�F/SRFHh�FHEbT`U*wx\We�Q(T`e�\uIKh
��^�FHEpF ep^�F&�(I��3\rw�Q�h(w�e�F`TKa�j�TVh(a ep^�F {¡IR{�FHhke�Q�{¼F�� Q6TVe�\WIRh�\rw�h�IRe�w�\u{���Uuj ebT1�JFvh e�I¡f¸F/e�^�F
SRFvIJwxepE�IK��^�\rO�f(TVU]TVh(O�FJM	D$^�F � E:wxe	E�FH{ TVE�� \rw�e�^�F �(IR\Wh�e	{cTRakF,fkjcP�F ��TVE	FHe�TVU�M%4�� �R� ��6	e�^(T`e �
wx^�IRQ�U]a f¸F T`UuUWI1�&F`a�e�I�EpF`wx�(IKh(a e�I�ep^�FyOb^(T`h�SR\Wh�S���EpF`w�w�Q�E�F T`e � �kF`a a�Fv��e�^M'��^�\WUuF/e�^�F/�(TRw�e
��E:TROqep\rOqFy\Wh1e�^�\]w�E�FHS�TVE:am\]w�h�IRe/TKOqe�Q(T`UuUWj �(T`E�e�IVz�T �$IKQ(w�w�\uh�F�w�� T`����EpIV�k\u{ TVe�\WIRh 4�wx\uh6OqFye�^�F
TV���¸F�TVEbT`h(OqF�IVz�e�^�F�\Whcwx\We�Qca�Fvh(wx\Wexj \uh e�^�F@GJFHE�ep\rOHT`U({�IR{�Fvh�epQ�{3F�� Q6TVe�\WIRh�\]w'ep^�F@IRh�Uuj ��UrTKOqF�\Wh
e�^�F��$IRQ(wpwx\Wh�F`w�� TV����E�I`�k\u{cT`e�\uIKh·��E�IkOqF`akQ�E�F0��^�FHEpF�ep^�F@\Whcwx\We�Q�a�FHh(w�\ue�jy\rw*h�IRe�EpFH��U]TROqF`ayfkj ��+ 6
\ue�^6TRw�UWF`a·e�I FHEpE�IRE:w�I`z&wx\W{�\uU]TVE&{cTVSKh�\uepQ(a�F@epI·ep^(TVe	Q(wxQ6TVUuUWj�TRw�w�IkOq\rT`e�F`a���\uep^ e�^�F �$IKQ(w�w�\uh�F�w��
TV����E�I`�k\u{cT`e�\uIKhM

D$^�F�w�F`OqIRh6a·E�FH{ TVE��/E�FHU]TVepF`w'epI IRQ�E	TVf�\WUu\ue�j/e�IyFHGKTVUWQ(TVepF � SR\WGJFHh e�^�F�z�TKOqe$ep^(TVe&e�^�F�{�Ika�FHU

\rw�TKw�w�Q�{�F`a�e�I¡OHT`E�E�j¡e�^�F/a�FHh6wx\ue�jJ£)�&FH\uSK^�epF`a�wpTVUu\Wh�\ue�j¡TVh(ac�(IRe�Fvh�ep\rTVUepFH{��(FHE:TVe�Q�E�FJZ � � T`h(a � � M
}�h ^kj�akE�IJw�ebT`e�\rO IkO�F`TVh1{�IkakFHUrw�Z¸ep^�F ^kj�akE�IJw�ebT`e�\rO F�� Q(T`e�\WIRh \]w�GJFHEpe�\rOvTVUuUWj·\Wh�epFHSRE:TVepF`a epI�j�\WFHUra
e�^�F,��E�F`wpwxQ�EpF ��^�I�wxF ^�IRE�\��HIRhkebT`U#SKEbTKa�\uFHhke	TV���¸F�TVEbw	\uh ep^�F�^�IREp\��HIKh�e:TVU{�IK{�FHhke�Q�{¼F�� Q(T`e�\WIRh(w�M
o�h�F`wxep\u{cT`e�F�IVz&e�^�F FHEpE�IRE a�Q�F epI�IRQ�E@\uh(T`f�\uUW\ue�j�epI·FH��TRO�e�Uuj�a�Fve�FHEp{�\uh�F � OHTVh1f(FyS�TV\uh�F`a f�j

FH��TV{�\Wh�\uh�S,ep^�F�e�^�FvE�{cT`U ��\uh6a F�� Q(T`e�\WIRh���^�\rOb^�OHTVhcf(F,z�IKQ�h(a�z�E�IR{ 4��R��6bZ�h(T`{�FHUWjJZ

¢*��� 4 �� � 6  � �
��+
 � � ! 4��k�16

��FHEpF IKh�Fyh�FHF`a�w�e�^�Fy^�IRE�\��HIRhkebT`U�SRE:TRa�\WFHhke@IVz � Z<TVh(a ��\We�^ T�Uu\Wh�F`T`E�F��JQ(T`e�\uIKh1IVz�wxebT`e�FJZ�e�^�\]w
OHT`h f(F IRf�e:TV\uh�F`a�z�EpIR{ T��kh�I���UuF`a�SKFyIVz � TVh(a ��f(F`OHTVQ6wxF  � � �  � � 4 � 
 ��
 � 6bM �$Fqz�IKE�F
OqIK{�{�FHhke�\�h�S�IKh�e�^�F�\uh �6Q�FHh(OqF IVz	ep^�F�h�IKh�£�Uu\uh�F`TVE/h(TVepQ�E�F�I`z	e�^�F¡F�� Q6TVe�\WIRh�I`z�wxe:TVe�F�Z �$F
h�FHF�amepI O�IRh(w�\ra�FHE�ep^�F z�TKOqe�e�^(T`e ep^�F·{¡Ika�FHU<GRT`E�\]TVf�UWF`w T`E�F � � TVh(a � � E:TVep^�FHE�e�^(T`h�f(FH\uh�S

e�^�F ��Q�UuFHEp\rTVhk£�{�F�TVh1wpTVUW\uh�\Wexj�TVh(a1�(IRepFHh�ep\rT`U�e�FH{¡�¸FvEbTVepQ�E�F�M D$^�F ak\/.�FHE�Fvh(OqFyf(FHe �$FHFvh1e�^�F`w�F



�H�

w�T`Uu\Wh�\uep\uF`w	TVh(a1�(IRepFHh�ep\rT`U�e�FH{¡�¸FvEbTVepQ�E�F�w${cT1�JF`w�e�^�F z�IRUuUWI���\uh�Scak\/.�FHE�Fvh(OqF epI�e�^�Fy^�IREp\��HIKh�e:TVU
a�FHh6wx\ue�j SRE:TRa�\WFHh�evZ

 � � 4 � � 
 � � 
 � 6 �  � � 4 � 
 �
 � 6'% ��+ 4 �  � 
 � � � � � ���  � 
 � � � � �96
� ��+ 4 �  ��� � 	 � 	��� ���  ��� � 	 � 	

�	� 6 4�� ¢ 6

% �
��+
 ��
 4 � 	 6 g� !

D$^�\]w FvE�E�IKE�\uh1F`w�e�\u{ TVe�\Wh�S e�^�F ^�IREp\��HIKh�e:TVU�SKEbTKa�\uFHhke�IVz�\uh�£¤wx\We�Q a�FHh6wx\ue�j�\rw@IRh�UWj1�kMu� 	 IVz�T
e�j���\rOHT`U�^�IKE�\��HIRhkebT`UCakFHh(wx\We�j,SKEbTKa�\uFHhkeHZkT`h(a ��^�FHhy\uhke�FHSKEbT`e�\uh�S,ep^�F�e�^�FHE�{cT`U ��\Wh(a F��JQ(TVep\uIKh·I`GJFHE
e�^�F&��^�IRUuF ��T`e�FHE	OqIKUuQ�{¡hZ ��\We�^ ���
 4 � 	 6 g � f(FH\Wh�S·F�wxe�\W{cTVepF`ayQ(wx\Wh�S�T a�FHh6wx\ue�j�GKT`E�\rT`e�\WIRh1T`e@T

� �kF`a UWIkOHTVep\uIKh1IVz���MW�H� �kS�{��Jn�GRT`E�jk\uh�S ^�IKE�\��vIRhkebTVUWUujcfkj \Webw�I���h1{cTVSKh�\uepQ(a�F \Wh1T�ak\rwxe:TVh(O�F
IVz��v� ��{1Z�e�^�FyFHE�EpIRE	\uh ep^�Fy^�IKE�\��vIRhkebTVU<GJFHUWIkOq\ue�j�\]w�IKh�Uuj9�H�
� 
 {�w ��XHM�D$^�\rw�wx^�I��	w�ep^(TVe@ep^�F
a�\ .CFvE�FHh(O�F@f(FHe �$FHFHh  � � 4 � � 
 � � 
 � 6&TVh(a  � � 4 � 
 ��
 � 6*\rw$IVz�h�I¡wx\WSRh�\ � OHTVhke	OqIKh(wxF��JQ�FHh6OqFJM
D$^�F�h�IRh�Uu\uh�F`TVE	h(TVepQ�E�F/IVz*ep^�F F�� Q(T`e�\WIRhcIVz&w�ebT`e�F I`z&wxF�T���TVepFHE�\]w�T wxFv�(TVE:TVe�F/E�F`TKwxIKh5��^�j

T�{�Ika�FHU�OHT`h�h�IRe�FH��TRO�e�Uuj�a�Fve�FHEp{�\uh�F  � � M ��IRUuUWI���\uh�ScN1OvP�IRQ�S�TVUWU*TVh(a N1OH}�hke�IJw�^84p� �R��� 6:Z
e�^�F a�\/.�FHEpFHh(OqF/f¸Fve3�&FHFHh  � � 4 � 
 ��
 � 6	TVh(a  � � \]w�IVz&IKEba�FHE � Xg ��+  ��
������� 4�� 	 6 g�� ��^�FHEpF ������
\rw�e�^�FyGRT`E�\]TVe�\WIRh1I`z$ep^�F ep^�FHEp{cTVUFH�k�(T`h(wx\WIRh OqIJF � Oq\WFHh�e'��\We�^1�(IRepFHhke�\rT`U#epFH{��(FHE:TVe�Q�E�FJM	D$^�\]w
OqIKh�epE�\uf�Q�e�\WIRh e�I  � � \rw�F`w�e�\u{ TVe�F�a e�I�f(F@e �$I�IRE:a�FHEbw*IVz {cTVSKh�\uepQ(a�F	UrTVEpSRFHE*ep^(TVh�ep^�F	F`wxep\u{cT`e�F
IRf�ebTV\Wh�F`a�z�E�IR{ 4�� ¢ 6:M�o@w	wxQ(Ob^Z�ep^�\rw�F�.�F`Oqe	OHT`h1OHT`Q(wxF�TVh�FHE�EpIRE	\uhce�^�F/^�IREp\��HIKh�e:TVUGJFHUWIkOq\ue�j IVz
IRE:a�FHE/�H� �Jn@{ w ��XHM&o�hcFHEpE�IRE�I`z*e�^�\rw${cT`SRh�\We�Q(a�F0�&IRQ�U]a h�IRe	f¸F/e�Ep\uGk\rTVU�\uh�TVh�IkOqF`T`h {�Ika�FvU\�z
\ue'��TRw	T �(FHE:wx\]wxe�Fvh�e�FHEpE�IKE04 z�IRE	FH��TV{���UuF	\�z�TVh FvE�E�IKE�IVz*ep^�\rw${ TVSRh�\ue�Q6a�F�IkOHOqQ�EpE�F`acTVUWUe�^�F0��T�j
TVUWIRh�S T �HIRh6TVU*THGJFHE:TVSRF
6bM@�	I1�&FHGJFHE�ep^�\rw�FHE�EpIRE@Fvh�epFHEbw	TRw@T ^�IREp\��HIKh�e:TVU*a�\WGJFHE�SKFHh(OqF/T`h(a1wxI�\We
a�IJF`w�h�IKe*UuF`TKa epI T`h�j/�(FHEbw�\rwxepFHhke�F�.�F`Oqe:wqM�D$^�\rw�FHE�EpIRE*\uh akFHe�FHEp{�\uh�\uh�S  � � TVh(a  � �y^(TKw�f¸FvFHh

��EpF`wxFHhke	\uh TVUWU#IkO�F`TVh {�Ika�FHUW\uh�SyepI�a�TVepF TVh(a \We@^(TRw	h�FHGJFHE	f(FHFHh1E�F�OqIRSKh�\��HF�a TRw�T ��E�IRf�UuFH{1M
��FH\We�^�FvE@OHT`h �&FyFHhkG�\]w�TVSKF ep^(TVe�e�^�\rw@F�.�F`Oqe2��\uUWU*OHTVQ6wxF wx\WSRh�\ � OHT`h�e@\Wh(TROvOqQ�EbTKOq\uF�w@TVh(a wxI��&F
E�F�OqIR{�{¡FHh(aye�^(T`e@e�^�F$��Q�UuFHEp\rT`h�£�{¡F`TVhcakFHh(wx\We�jJZ � Z¸ep^(TVe TV���(F`T`Ebw�\Wh e�^�F GJFHEpe�\rOvTVU<OqIK{��(IRh�FHhke
IVz�e�^�F�{�IK{�FHhke�Q�{¼F��JQ(T`e�\uIKhc\uh 4 ¢�� 6bZ�OHT`h f(F FHGKT`UuQ(T`e�F`a�Q(w�\uh�S e�^�F�{�IkakFHUCGKTVEp\rT`f�UuF`w	TVh6a e�^�F
F��JQ(TVep\uIKh I`z&wxe:TVepF TKw � 4 � � 
 � � 
 � 6:M



� �

� ��� +�
 ���	����
#�*?�-�
<���	�����������

D$^�F@z�Q�UuU OqIRhke�\Wh�Q�\ue�j·F�� Q(T`e�\WIRhZ 4 ¢ � 6:Z(OqIRhkebT`\uh(w�e�^�F,epFH{��(IRE:TVU a�FHE�\WGKTVe�\WGJF@IVz�{�F`TVh¡\uh�£¤wx\We�Q
a�FHh6wx\ue�j/\uh e�^�F	e�FHEp{ 4 � � ��+ 6 � Z ��^�\rOb^ZR\Wh·Q�h(wxepF`TRa�j w�\uepQ(TVep\uIRh6wqZ�\]w�h�IRh�£ �HFHEpI�M*}YzpZkTRw&TVh�FH��TV{¡��UuFJZ
�$F�TRwpwxQ�{�F�T ��T`E�{�\Wh�S IRE�OqIJIKUu\Wh�ScTVe�e�^�F/EbTVepFyIVz����qs \uh��R��jJF`T`EbwqZ�TVh6a e�^(T`e@e�^�F akFHh(wx\We�j
Ob^(TVh�SKF�\rw�a�IK{�\uh(T`e�F`a f�j�ep^�F�e�FH{¡�¸FvEbTVepQ�E�F O_^(T`h�SRF�Z�e�^�FHh

 � ���� � 4 � � ��+ 6 � % ¢ � �H� ��XYn w ��X ! 4��K�+6

D$^�\]w�\rw � z�exj�e�\W{�F`w�wx{ TVUuUWFHE	e�^(T`h1e�^�FyF`w�e�\W{cTVepF,z�IRE�e�^�F a�\WGJFHE�SKFHh(OqF/IVz&e�^�F ��Q�UuFHEp\rTVh1{¡F`TVh
GJFHUWIkOq\ue�j�I`z��H� ��X�X�w ��X�SR\uGJFvh fkj1N d/M#~	h1e�^�FyIKe�^�FvE@^(TVh6aCZIRh e�^�F w�F`TRw�IRh(T`U'ep\u{�F/wpOHTVUWFJZC\�z

�$F/TKw�wxQ�{�F�e�^(T`e�epFH{��(FHEbT`e�Q�EpF�Ob^(TVh�SKF`w�f�j1�v� � s�\uh �v�R��a�THj�wqZ(T`h(a ep^(TVe	e�^�F�a�FHh(w�\ue�j¡O_^(T`h�SRF
\rw�T`SJTV\Wh"a�IR{�\Wh(TVepF`a fkj1e�^�F e�FH{¡�¸FvEbTVepQ�E�F Ob^(T`h�SRFJZ��$F IRf�e:TV\Wh 4 � � � + 6 � %��v� ��X�� w ��X M ��IRE

{�F`w�IJwpOHTVUWF F`a�ak\uF`w�Z �&FyF`wxep\u{cT`e�F�4 � � ��+ 6 � % �H� ���Hw ��XvM �$IKe�^1e�^�F`wxFyGKTVUWQ�F`w@T`E�F¡OqIRh6wx\rakFHEbT`f�Uuj

f�\WSRSRFvE@e�^(T`h�N d ( w�F`wxep\u{cT`e�F@z�IRE  � �"TVh(a1EbT`\rwxF T��JQ�F`w�e�\uIKh OqIRh6OqFHE�h�\uh�S�ep^�F TROvOqQ�EbTKOqjcIVz
e�^�F Q�h(w�e�F`TKa�j1�$IKQ(w�w�\uh�F�w���F��JQ(TVep\uIRh6w 4 ¢ �6Y£ 4 ¢K� 6	\uh O�IR{��(T`E�\]wxIRh ��\uep^ e�^�FH\uE	h�IRhk£��$IKQ(w�w�\uh�F`w,�
OqIKQ�h�epFHE��6TVE�e:w%4 ¢ � 6Y£ 4 ¢�� 6:M
D I¡TRa�a�E�F`wpw�e�^�\rw�\rw�w�Q�FJZ �$F/TVS�TV\Wh1Q(wxF�T·e�F`Ob^�h�\ � Q�F@f(TRw�F`a IRh�e�^�F/{�FHep^�Ika I`z�l(Q 4 ¢ �R�k�16bM

� F,f(FHSK\uhcfkj�h�IRep\uh�S e�^6TVe	e�^�F/OqIKh�ep\uhkQ�\ue�jyF��JQ(TVep\uIKh \]w

4 � � ��+ 6 �	�  � ���� �! 4��`� 6

� F,h�I1� a�F � h�F/T h�F ��GJFHUWIkOq\ue�j GKTVE�\]TVf�UWF�f�j

���� �� � � � � 4��K�+6

TVh6a1O_^�IJI�wxF � � w�I�e�^6TVe  � �� ��� FHGJFHE�j ��^�FHEpFJZ�T`h(a � � ���¡TVe@ep^�F IkOqF�TVh f(IKe�e�IK{1M 4���IRepF
e�^6TVe �� \uh 4��K�+6&\rw�a�\ .�FHE�FHhke'z�EpIR{ �� \Wh 4p�H��6bM/6�}�e$z�IRUWUuI��	w$e�^(T`e�e�^�\]w�ep\u{�F

� � � � 
���

�
�	� 
 ���+

� ��� ! 4�� � 6

l(FHe�Q(w�OqIRh6wx\rakFHE0��^(TVe/^(TV���(FHh6w&��^�FHh 4 � � ��+ 6 � \rw@SRI`GJFHEph�F`a1��E�\W{cTVEp\uUuj¡f�j TKa�GJF`Oqep\uGJF
��EpIkOqF`w�w�F`wqZ&TRw��$F¡FH���(F`O�e e�I1f(Fce�^�F OvTRwxFc\Wh�F`a�a�jJ£�E�F`w�IRUuGk\uh�S {�Ika�FvUrwqM }�e OHT`h ep^�FHh f(F



¢ �

wx^�I1��h9e�^(T`e � � � �� \]w@IVz	IRE:a�FHE � � � ��+ % T·z�F�� 	�Z<\u{���UWj�\Wh�S e�^(T`e,epI ep^�F�wpTV{�FyUWFHGJFHU<IVz
TV����E�I`�k\u{cT`e�\uIKhZ�4 ¢ � 6	OHT`h1f¸FyEpFH��U]TROqF`acf�j 4 ¢ �6:Za�F`w���\uepF ep^�F wxFHFv{�\uh�SKUuj UrT`E�SRFyF�wxe�\W{cTVepF@z�IRE
e�^�F {cT`SRh�\We�Q(a�F/IVz24 � � ��+ 6 � h�IRepF`a1TVf(I`GJFJM �6IKE�Fv��T`{���UuF�Z�\�z�GJFHE�ep\rOHT`U<TRa�GJF`O�e�\uIKhc\rw@a�IK{�\uh6TVhkeHZ
TRw�\uhcUW\uh�F`T`E�a�jkh(T`{�\rOHw�Z�ep^�FHh

4 � � ��+ 6 � % �� �  � ��+ 
 4��J�6

TVh6a Tywx\W{���UWF�w�OHT`UuF�T`h(TVUWj�w�\rw�Q(wx\Wh�S�4�� � 6�wx^�I��	w�e�^(T`e

� � � �� %�� � 
��+

% � �
��+

! 4��K�+6

� F	h�I���e�Q�E�h e�I ep^�F	e�EbTKOqFHE&F�� Q6TVe�\WIRh 4 ¢ �+6*T`h(a·h�IKe�F@ep^(TVe&e�^�F	{�IK{�FHhke�Q�{�F�� Q(T`e�\WIRhcOHT`h
f(F�e�E�F�TVe�F�a w�\u{�\WUrT`E�Uuj�M � E�\We�\Wh�S�4 ¢ �+6&\uh�epFHE�{cw*IVz*ep^�F/a�\uGJFvE�SRFvh(OqF�z�E�FHF�GJFHUWIkOq\ue�j ��*Z��$F�IRf�e:TV\Wh

� � �	�  ��4 �� � � 6 � 4 4 ��+ � � 6
��+

� � 6 �	�
� 4 � � � � 6

� � �  ��4��� � � 6)! 4�� � 6

t@w�\uh�Syep^�F/OqIRhke�\Wh�Q�\We�jyF�� Q6TVe�\WIRhZ 4��V� 6bZ(e�^�\]w�OHTVhcf(F ��Ep\ue�epFHhcTKw

� � � � ����� � �  � � �� 4 � � � ����6��
�
	 4 ��+ � � 6

��+
4 � � � ��� 6��

�
�
� 4 � �&4 � � � ��� 6�6

� � �  ��4��  � � 6�! 4Y���+6

��^�FHEpF,� � \]w$T/OqIRh(w�ebT`h�evZ�E�Fqz�FHEpFHh(OqF�GKT`UuQ�F@I`z � � M � F@h�I��;z�IRUWUuI�� P@THGk\rw�4p� �K� � 6�TVh6a GJFvE�e�\]OHTVUWUuj
\uhke�FvSREbT`e�F 4Y���+6$z�EpIR{ ep^�F f(IKe�e�IK{1Z � � � � Z(e�I e�^�F 4�e�\W{�Fq£�GRT`E�jk\uh�S 6�^�Fv\uSR^ke�IVz&ep^�F�\rwxI`£�w�Q�Exz�TKOqF
� � � ����IVz�e�^�F�e�EbTKOqFHE � � M'|�\uh(OqF � � � �yTVe�e�^�F@f(IRe�epIR{1ZkT`h(acwx\uh6OqF � � � ����TVe�ep^�F@e�IK�cIVz
e�^�F EbT`h�SRF/IVz*\Wh�epFHSRE:TVep\uIRh Z¸\We$z�IRUuUWI��	w�ep^(TVe	e�^�F/�(FHh�Q�Uue�\W{cTVepF�epFHE�{ \Wh 4��J��6�\uhke�FHSKEbT`e�F`w$epI��HFHEpI
TVh6a e�^�F,F�� Q(T`e�\WIRhcf(F`OqIR{¡F`w

	 � � �����
� � 4 � � � ��� 6 ��� �

�
�  � ��	 � � �����

��� �� � 4 � � � ��� 6 ��� �
� 	 � � �����

� �
4 ��+ � � 6

��+
4 � � � � � 6 ��� �

�
� � � �����
���  ��4��� � � 6 ��� 
 4Y���16

��^�FHEpF  � \rw$ep^�F�^�IREp\��HIKh�e:TVUSRE:TRa�\WFHhke�IK�¸FvEbTVepIRE�TVh(a��$F�^(THGJF�Q(wxF�a ep^�F,z�TKOqe�e�^6TVe �� � � �� � Z

e�^�F wxQ�f(wpOqE�\W��e � akFHh�IRep\uh�S ��^�IKE�\��vIRhkebTVU�OqIR{��(IKh�FHhke !�M�D$^�F �$IRQ(wpwx\uh�F`w���F��JQ�\uGKT`UuFHhke�I`z&e�^�\]w



¢ �

F��JQ(TVep\uIKh OvTVh f(F/a�F`akQ(OqF`a·z�E�IK{ 4 ¢ �+6�TVh(ac\rw

	�� � �����
� � 4 � � �-��� 6 �����

�
�  � � 	 �  � �

��� �� � 4 � � � ��� 6 �����
% � � ��� �

���  ��4��� � � 6 ��� ! 4Y� ¢ 6

DI {cT��JF�IRQ�E·�(IR\Wh�evZ��$F�TKw�wxQ�{�F�z�IRE¡wx\u{¡��Uu\]Oq\ue�j1ep^(TVe �$Fc^(THGJF�T1Uu\uh�F`TVEyF��JQ(T`e�\uIKh IVz
wxe:TVepFcTVh(a�EpFHSJT`Eba � TRw �(IRepFHh�ep\rT`U�a�FHh6wx\ue�jJZ<T`Uue�^�IRQ�SK^;e�^�\rw TKw�w�Q�{���ep\uIRh \rw�h�IReyF�w�wxFvh�ep\rTVU

e�I�IRQ�E/T`E�SRQ�{�FHhkeHM�� F h�I��¼h�IKe�F e�^(T`e e�^�F�a�\]TV�kj�O�h(TVU �6Q�� I`z�epEbTRO�FHE/TROqEpIJw�w�e�^�F¡wxQ�Exz�TRO�F
� � � ����a�Q�F¡e�I1ak\rTV�kj�Oqh(TVU*{�\W��\Wh�S�\]w IKf�ebT`\uh�F�amz�E�IK{ �

� � � �
���  ��4��  � � 6 ��� \uh f(IRep^

�$IRQ6w�wx\Wh�F`w,� TVh6a h�IRh�£¤�$IRQ6w�wx\Wh�F`w,� GJFHE:wx\uIKh(wqM���Q�Epe�^�FvEHZ(e�^�F��$IRQ(wpwx\uh�F`w��cGJFHEbw�\uIRh�a�\/.�FHE:w�z�E�IK{
e�^�Fyh�IRh�£¤�$IRQ6w�wx\Wh�F`w,�mGJFHE:wx\WIRh IKh�Uuj1fkj ep^�F � E:wxe�e�FHEp{>IKh ep^�FyE�\WSR^ke@^(TVh6a�wx\]a�FyIVz 4Y����6bM }�h
�(T`E�e�\]OqQ�U]TVEHZep^�FHE�F \rw@h�I�OqIRhke�Ep\uf�Q�e�\uIKh epI ep^�F��$IKQ(w�w�\uh�F�w�� FHEpE�IRE�z�E�IK{ � ��M ��Q�E�ep^�FHEp{�IREpFJZ
e�^�F��$IKQ(w�w�\uh�F`w,� FHEpE�IKE T`���(F`TVE:w TKw,TcUuIkOHT`U�e�\W{�FyakFHE�\WGRT`e�\WGJFJZCT`h(a1^�FHh(OqF�Z#THGJFHE:TVSKF`w�e�I��HFvE�I
Q�h(akFHE�UWIRh�S e�\W{�Fq£¤THGJFHEbT`SR\uh�S�M*}�e$z�IRUWUuI��	w$e�^(T`e@e�^�FHE�F�\rw$h�Icwxj�wxepFH{cTVep\rO�FHE�EpIRE	\uh�e�^�F/a�\]TV�kj�Oqh6TVU
e�E:TVh(w��(IRE�e�I`z$epEbTKOqFHE�z�EpIR{ e�^�F �$IKQ(w�w�\uh�F�w��cTV����E�I`��\W{cTVep\uIKhM#� Fyw�e�E�F�w�wqZ�^�I��$FHGJFHEvZ¸ep^(TVe�e�^�\]w
E�F�wxQ�UWe@^(TRw�f(FHFHh IRf�e:TV\uh�F`amQ6wx\uh�S IRQ�E,\Wh�epFHE���E�FHe:TVe�\WIRh1I`z�e�^�F·GKTVEp\rT`f�UuF`w@\Wh1e�^�F¡�$IRQ(wpwx\Wh�F`w��
e�E:TROqFvE,F�� Q(T`e�\WIRhZ<TRw%��Ep\ue�epFHh \uh 4 ¢ �+6:M�}�h �6TVE�ep\rOqQ�UrTVEvZe�^�Fy^�IKE�\��HIRhkebT`U'GJFvUuIkOq\WexjcGKTVEp\rT`f�UuF \rw
\uhke�FvE���EpFHe�F`acTKw�e�^�Fy^�IRE�\��HIRhkebT`U�O�IR{��(IRh�FHh�e	IVz ��*ZCh�IKe�TRw�ep^�Fy^�IKE�\��vIRhkebTVU�OqIK{��(IRh�FHhke	IVz&e�^�F
��Q�UuFvE�\rT`h {�F�TVhcGJFHUuIkO�\ue�j � 4Yep^�F GJFHEpe�\]OHTVU�GJFHUuIkOq\We�j�f(FH\uh�S¡a�FHepFHE�{¡\uh�F`ayz�E�IR{ ep^�FyTKw�wxQ�{���e�\WIRh
IVz'a�\uGJFHEpSRFHh6OqFq£�z�E�FHF��(I��%6:M
D$^�F�\W{��(IRE�e:TVh(O�F·I`z@\Wh�epFHE���EpFHe�\Wh�Sce�^�F¡^�IREp\��HIKh�e:TVU$GJFvUuIkOq\Wexj�GKTVE�\]TVf�UWFcTRw �� � OvTVh�f(F

Q�h(akFHEbw�e�IJIka�f�j T`����UWj�\Wh�Sce�^�F¡w�T`{�F�T`h(TVUWj�w�\rw@e�I 4��v�+6bZ�\Wh ��^�\rOb^1e�^�F�^�IRE�\��HIRhkebT`U*GJFHUuIkOq\We�j
GKTVEp\rTVf�UuFy\rw�\uhke�FvE���EpFHe�F`acTKw ep^�F ��Q�UuFvE�\rT`h {�F�TVh ^�IRE�\��HIRhkebT`U#GJFvUuIkOq\Wexj�Z � � M�}¤h�e�^�\]w@OHTKwxFJZCep^�F
F��JQ�\uGKT`UuFHhke$I`z'4����16&\rw

	�� � �����
� � 4 � � � � 6 ��� �

�
� �� � 	 � � �����

��� ��� 4 � � � � 6 ��� �
� � � �����

���  �
4��� �&6 ��� � � � �����
��� � � � �

� � ��� 4Y���+6

��^�FHEpF�e�^�F/GJFHE�ep\rOHT`UC\uhke�FvSREbT`U\rw�f(FHe �$FHFHh¡e�^�F/IkOqF`TVh�f(IRe�epIR{1Z � � � � Z(T`h(a ep^�F ep\u{�F�£�GKTVEpj�\Wh�S



¢R¢

wxQ�Exz�TRO�F � � ����M�D$^�F��$IKQ(w�w�\uh�F`w,�1OqIREpE�F`O�e�\uIKh epFHE�{�h�I�� TV���(F`T`Ebw�\uh e�FHEp{cw�IVz � ��Zf�Q�e
Q�h�UW\��JF�\Wh54Y���16bZ�\We*\rw'��E�F`w�FHh�e&\uh e�^�F�GJFHE�ep\rOHT`UuUuj/\uhke�FHSKEbT`e�F`ayF��JQ(TVep\uIRh Z�TVh6a akIJF`w$h�IRe�THGJFHEbT`SRF@epI
�HFHEpIyQ�h(a�FvE�UuIRh�S·ep\u{�F�THGJFHEbT`SR\uh�S�Z�\W{���UWj�\Wh�S�e�^�F��(IJwpwx\uf�\uUu\We�j·I`z&wxj�wxepFH{cTVep\rO�FHE�EpIRE	\uh�ep^�\rw�OvTRwxF�M
}�h(a�FHF�aCZ��$F@f(FHUW\uFHGJF	w�j�w�e�FH{cT`e�\]O$FHE�EpIRE$\]w'��EpF`wxFvh�e&wx\Wh(OqF@ep^�FHEpF@T`E�F@�(T`E�e:w$IVz<e�^�F@IkOqF`T`h 4�FJM S�M#ep^�F
\uhke�FvE�\uIKE�IVz&e�^�FywxQ�f�e�EpIR��\]OHTVU�TVh(a1w�Q�f��(IRU]TVE�SRjkE�F�wqZ(IRE@\Wh e�^�F F��JQ(TVepIREp\rTVU<E�FvSR\uIKh 6'��^�FvE�F f(IKe�^
� �3T`h(a �  T`E�Fy�(FHE:wx\rw�e�FHhke�UWj�IVz&IKh�Fyw�\uSRh M 4��	IRe�F/e�^(T`e � ��\]w�SR\WGJFHhc^�FHE�F/f�j 4p�q� 6:ZTVh6a e�^(T`e
 � ��\rw�a�IK{�\uh(T`e�F`a�fkj�e�^�F O�IRhke�E�\Wf�Q�ep\uIRhcz�E�IK{ e�^�F/{�F`T`h�GJFHE�ep\rOHT`UCGJFHUWIkOq\ue�jJZ ��ZCTKw�ak\rw�O�Q(w�w�F`a

z�IRUWUuI���\uh�S 4p� � 6:M/6 }¤e�z�IRUWUuI��	w�ep^(TVe@\Wh1w�Q(O_^�E�FHSK\uIKh(wqZ(e�^�FyFvE�E�IKE�epFHE�{ �
� � � �
��� � � � ��  ��� a�IJF`w�h�IKe

THGJFHEbT`SRF�e�I��vFHE�IyQ�h6a�FHE	UuIRh�Sye�\u{¡F@THGJFHE:TVSR\Wh�S TVh6a ��\uUWUCEpF`wxQ�UWe�\uh�wxj�wxepFH{cT`e�\rO�FHEpE�IREvM
�#\uh6TVUuUWj1\uh�ep^�\rwyw�F`Oqep\uIRh Z �$Fch�IRepF�e�^6TVe e�^�FHEpFcTVEpFcIRh�UWjmz�IKQ�EyUuIkOHT`e�\WIRh(w���^�FHEpF�e�^�F

z�TRO�e�IRE � � ��+ 4�IRE \ue:w E�F`Oq\W��E�IkOvTVU76�h�FHF`a�w e�I f¸F�TKa�a�F`a e�I1e�^�F �$IKQ(w�w�\uh�F�w���OqIKh(wxFvE�GKTVep\uIRh
F��JQ(TVep\uIKh(w�4 ¢ �
6Y£ 4 ¢K� 6@epIc{cT1�JF/e�^�FH{ z�Q�UuUWj h�IKh�£¤�$IRQ(wpwx\uh�F`w��(M }¤e	z�IRUuUWI��	w ep^(TVe�\We�wx^�IKQ�Ura f¸F
E�FvUrTVep\uGJFHUWj�w�\u{���UuF�e�I�{¡Ika�\�z�jcFH�k\rw�e�\uh�S��$IKQ(w�w�\uh�F`w,� OqIkakFye�I�{cT��JF�\ue�z�Q�UWUujch�IKh�£��$IKQ(w�w�\uh�F�w��(Z
TRw�a�Fv{�IRh(w�e�E:TVe�F�a fkj d	E�F`T`e�f(T`ebOb^1FHe�T`U�M 4 ¢ �K����6@\uh1ep^�F OHTKwxFyIVz�e�^�F �$~���{�Ika�FHU 4��$~���\rw
�b��TVEbT`UuUWFHU$~�OqF`T`h ��EpIRSKEbTV{ !�Ze�^�Fy�6TVEbT`UuUWFHU#GJFvEbwx\WIRh1I`z�e�^�F�d ��P,l�IkOqF�TVh {�Ika�FHU�a�FHGJFHUWIR�(F`a
TVeyl(I�w o�U]TV{�I�w 6bMyd	E�F`T`e�f(T`ebOb^1FHe/TVU�Mya�F`wpOqE�\Wf¸Fyep^�F a�FHe:TV\WUuF`a1Ob^(TVh�SRF`w�ep^(TVe/T`E�F h�FHF`a�F�a e�I
e�^�F·{�IkakFHU*h�Q�{¡FHE�\]OHw�TKw �$FHUWU*TRw/wxIK{�F·EpF`wxQ�Uuebw@ep^(TVey\WUuUuQ6wxe�E:TVepFye�^�F�f(FHh�F � ebw�IVz	^(THGk\uh�S�T

z�Q�UWUujch�IRhk£��$IKQ(w�w�\uh�F`w,� {�Ika�FHU�M@o@w�wx^�I���h \uh1e�^6TVe��(TV�(FHEvZCe�^�FyIVGJFvE�^�F`TKa \uh�TRa�a�\We�\WIRh(T`U$O���Q
E�F�� Q�\WE�FH{¡FHh�e�\rw${�Ika�F�wxe�\uhcep^�F/OHTRw�F,I`z*�$~��#M

� � �9���	!A��	�������	�

N1OHP�IKQ�SJT`UuU�T`h(a;d�TVE�EpFHe�e�4p� �K�R¢ 6�TVh6a;P@THGk\rw 4p� �K� � 6 ��T`E�h�F�a ep^(TVeyep^�FcQ(wxF¡IVz�e�^�F
�$IRQ6w�wx\Wh�F`w,��TV����E�I`��\W{cTVep\uIKh OHTVh UWF`TRa�e�I1FvE�E�IKEbw \Wh ep^�F�THGJFHEbT`SRF`a�e�E:TROqFvEyOqIKh(wxFHEpGKTVe�\WIRh
F��JQ(TVep\uIKh�e�^(T`e	TVEpF@e�^�F w�TV{¡F�IKEba�FHE�TRw$ep^�F�a�\]TV�kj�Oqh6TVU({�\u�k\uh�S@e�FHEp{1M<D$^�\rw ��T`E�h�\Wh�S���TKw$f(TRw�F`a
IRh1\Wh�epFHE���E�FHep\uh�Syep^�F GJFHUWIkOq\ue�jcTKw�e�^�Fy[�FHj�h�IRUra�w¤£&IRE0��Q�UWFHE�\]TVh�£¤THGJFHEbT`SRF`acGJFHUuIkO�\ue�jJM�}�h1w�F`Oqep\uIRh
���$F Fv��epFHh(a�F`a�ep^�FH\uE	T`h(TVUWj�w�\rw�e�I¡wx�(F`Oq\ � OHT`UuUuj TV����UWjce�I e�^�F/��E�F`w�FHhke�SRFHh�FvEbTVep\uIKh IVz�w�IV£¤OHTVUWUuF`a
�$IRQ6w�wx\Wh�F`w,� IkO�F`TVh�{�Ika�FHU]w$\uh ��^�\rOb^ ep^�F {¡Ika�FHUCGJFvUuIkOq\Wexj \rw�E�F�� Q�\WE�F`a�epI·f(Fyak\uGJFHEpSRFHh(O�F�z�E�FHF�M



¢ �

� F,h�IRe�F�a e�^6TVe	e�^�F�E�FvUrTVep\uGJF	{cTVSKh�\uepQ(a�F�IVz�e�^�F FHEpE�IRE�\]w$FHh�^(T`h(OqF`a�fkj�e�^�F UrT`E�SKF OvTVh(OqFvUuUrT`e�\WIRh
f(FHe �$FHFvh ep^�Fy^�IKE�\��vIRhkebTVU�TVh6a GJFHE�ep\rOHT`UTRakGJF`Oqe�\WIRh�e�FHEp{cw$\uh�e�^�F/{�Ika�FHU ( w$e�E:TROqFvE�F��JQ(T`e�\uIKh IKh
wxUWIR��\Wh�S \rwxIK��j�Oqh(T`U�w�Q�Exz�TKOqF`w�Z¸UWF`THG�\Wh�S T·{ Q(O_^ wx{cT`UuUuFvE�TRakGJF`Oqe�\WIRh 4YI`z&�$IRQ6w�wx\Wh�F`w,� { TVSRh�\ue�Q6a�F
��\uep^ ep^�FyOqIKh�GJFvh�ep\uIRh6TVUC\Wh�epFHE���E�FHe:TVe�\WIRhcIVz�e�^�F/{�Ika�FHU ( w$GKTVEp\rTVf�UuF`w 6$epI·f(T`UrT`h(OqF ep^�Fyak\rTV�kj�Oqh(TVU
{�\W��\Wh�S�MyD$^�\rw w�FHE�GJF�a e�I�OqIRh � E�{ e�^�F¡wxFvE�\uIKQ(w�OqIRhkQ�h(akE�Q�{ ��^�\]O_^ ^(TKw,��U]TVSRQ�F`amIKQ�E � FHUra

wx\Wh(OqFy� �R�K¢ M�~	hce�^�F@z�TKOqF�IVz*\WeHZ�ep^�F/�$IRQ(wpwx\Wh�F`w��¡OqIRhkQ�h(a�EpQ�{ {�F�TVh(w*e�^(T`e'�$F�IkOqF`T`h�IRSKEbTV��^�FHEbw
OHT`h�h�IRe&Q(wxF��$IRQ6w�wx\Wh�F`w,� {�Ika�FHU]w z�IKE�TVhkj TV����Uu\]OHTVep\uIRhy\Wh ��^�\rOb^ a�\rTHj�Oqh(TVU({�\W��\Wh�S	\rw#\W{��(IRE�e:TVhkeHZ
z�IRE/FH��TV{���UWF z�IRE�OqUu\W{cTVepFywxepQ(a�\WF`wqM���^�\uUWF z�IKE ep^�F��(TKwxe h�\uh�F�jJF�TVEbw%�&F�^(THGJF·ep^�IRQ�SR^ke \ue
GJFHEpj Q�h�Uu\��JFHUuj�ep^(TVe TVUuU��$IRQ(wpwx\uh�F`w��cIkOqF`TVh {�Ika�FvUrw�^(THGJF f(FHFHh1\Wh1FHE�EpIRE@fkj1TKw�{·Q6O_^�TRw@ep^�F
{cT`SRh�\We�Q(a�F/IVz�e�^�F a�\]TV�kj�O�h(TVU<{�\u�k\uh�Sye�FHEp{1ZCTcw�IRUuQ�e�\uIKh1e�Ice�^�\rw@OqIKh�Q�h(a�E�Q�{>^(TKw h�IRe�f(FHFHh

��EpIR�(IJw�F`a Q�hke�\uU�h�I���M
}�h�e�^�F¡��E�F`w�FHhke �(T`�¸FvE��$Fcw�^�I�� ep^(TVeyep^�F�GJF`OqepIRE �$FcOHT`UuU ��GJFHUWIkOq\ue�j"! \Wh TVh IkOqF�TVh

{�Ika�FvU\rw�h�IKeHZT`h(a h�FHGJFvE'��TRw�ZCe�^�F �(Q�\racGJFHUuIkO�\ue�jJM�[	TVep^�FHE@ep^�F ^�IKE�\��HIRhkebT`U�GJFHUuIkO�\ue�j·\]w 4�T`h(a
TVU���THj�w ��TRw 6���E�IR�(IKE�e�\WIRh(T`U$epI ep^�F ^�IREp\��HIKh�e:TVU�{cTKw�w �6Q��1�(FHE�Q�h�\ue/T`E�F`TkM·�$j�\uhke�FHEp��E�Fve�\uh�S
e�^�F·{�IkakFHU�^�IKE�\��vIRhkebTVU0�pGJFHUuIkOq\We�j�!·\Wh ep^�\rw�z�TKwx^�\WIRhZ<e�^�F UrT`E�SRF¡FHE�EpIRE/a�\rwpTV���(F`T`Ebw@z�E�IR{ e�^�F
{�Ika�FvU)( w@epEbTRO�FHE F��JQ(T`e�\uIKh TVh6a ep^�FcOqIKh�Q�h(a�E�Q�{ \]w IVGJFvEbOqIK{�FJM���^�FHh9��E�F`w�FHhkeywxI`£�OvTVUuUWF`a
�$IRQ6w�wx\Wh�F`w,� IkOqF`T`h1{�Ika�FHU]w�TKO_^�\uFHGJF/T�w�e�F`TKa�j1w�ebTVepFJZ �&F ^(THGJF wx^�I1��h1ep^(TVe�e�^�FHj�TVEpF TVUu{¡IJwxe
OqIK{���UuFve�FHUWjyh�IRh�£¤�$IRQ6w�wx\Wh�F`w,�¸M%� FyT`UrwxI wx^�I��$F�a e�^(T`e%��\uep^ e�^�FyTVf(I`GJFy\uhke�FvE���EpFHebT`e�\uIKhcIVz&e�^�F
{�Ika�FvU�^�IREp\��HIKh�e:TVU ��GJFHUWIkOq\ue�j"!�ZRep^�F@Q�h(w�e�F`TKa�j F�� Q6TVe�\WIRh(w&OHTVEpE�\WF`a fkj �$IRQ6w�wx\Wh�F`w,� IkOqF�TVh�{�IkakFHUrw
OqIKh�e:TV\uh h�I�wxj�wxe�Fv{cTVep\rO,FvE�E�IKE \Wh1e�^�F¡a�\rT`��j�Oqh(T`U&TRa�GJF`O�e�\uGJF
-`a�\ .CQ6wx\uGJF/f(TVU]TVh(O�F�a�Q�F·epI e�^�F
�$IRQ6w�wx\Wh�F`w,��TV����E�I`��\W{cTVep\uIKhM
D$^�F�FH{¡��^(TRw�\rw%�$F¡^(THGJF·��U]TROqF�a IRh�ep^�F�\Wh�epFHE���EpFHebT`e�\WIRh IVz�e�^�F�^�IRE�\��HIRhkebT`U$GJFHUWIkOq\ue�j

GJF`OqepIRE�OHTVEpE�\WF`a f�j��$IKQ(w�w�\uh�F`w,� IkOqF�TVh {�Ika�FHU]w�\]w�{�IRep\uGKTVepF`a�f�j�e�^�Fy��E�IkOqF`akQ�E�F TKa�IR��epF`a1\uh
^kj�a�EpIJw�ebTVep\rO IkOqF�TVh1{�Ika�FvUrw'��^�FHE�F/e�^�FyGJFvE�e�\]OHTVUGJFvUuIkOq\Wexj \rw�a�\rT`SRh�I�wxF`a z�E�IK{ ep^�Fy^�IKE�\��vIRhkebTVU
GJFHUWIkOq\ue�j Q(wx\Wh�S·ep^�F�E�F��JQ�\WE�FH{�Fvh�e�ep^(TVe�e�^�F�e�^�E�FHFq£¤a�\W{�FHh(w�\uIRh6TVUCGJFvUuIkOq\WexjyGJF�Oqe�IKE�f¸F�a�\uGJFvE�SRFvh(OqF
z�E�FvFJM �	I1�&FHGJFHEvZ ep^�FHEpF·\]w,h�IKe�^�\Wh�S \Wh�IRQ�E T`h(TVUWj�w�\rw�e�^(T`e E�F�wxe�Ep\rOqe:w,\We,epI1e�^�F ^kj�a�EpIJw�ebTVep\rO
OHTKwxFJM ��IKh�£�^kj�a�E�I�wxebT`e�\]O {�IkakFHUrw�Fvh�z�IRE:OqFye�^�F wpTV{�F��vFHE�I`£�a�\WGJFHE�SKFHh(OqF/IVz�e�^�F GJFHUuIkO�\ue�j � FHUra�Z



¢ �

TVUWe�^�IKQ�SR^¡e�^�F�z�Q�UuU�GJFHE�ep\rOHT`U�{�IK{�FHhke�Q�{�F�� Q6TVe�\WIRh \rw*OHT`E�E�\WF`a e�I�OqIR{¡��Q�e�F�ep^�F�GJFHEpe�\rOvTVU�GJFHUWIkOq\ue�jJM
��FHh6OqFJZCep^�F�wpTV{�F¡TVh6TVUuj�wxF�w I`z	e�^�F¡�$IRQ6w�wx\Wh�F`w,� FHE�EpIRE \Wh ep^�F¡T�GJFvEbTVSKF`a1e�EbTKOqFHE�F��JQ(TVep\uIKh(wqZ
TRwpwxIkOq\]TVepF`a ��\uep^ h�FHSKUuF`O�e�\uh�Sye�^�F/GJFHUuIkOq\We�j�a�\WGJFHE�SKFHh(OqF�Z�TV����Uu\WF`w�epI·f(IKe�^1e�^�F ^kj�a�EpIJw�ebTVep\rO/TVh(a
h�IKh�£�^kj�a�E�I�wxebT`e�\]O OHTKwxF`w�M

D$^�E�IKQ�SR^�IRQ�e�ep^�F@T`h(TVUWj�w�\rw�\uhc|JF`O�e�\uIKh(w*� T`h(a � Z �$F	^(THGJF�\uhke�FHEp��E�Fve�F`a ep^�F�epEbTKOqFHE*GKTVE�\]TVf�UWF
TRw	e�^�F�a�FHh(w�\ue�j £ �$Fv\uSR^ke�F�a THGJFHE:TVSKF`aCM	}�e@w�^�IRQ�U]a f(Fyh�IRepF`a e�^(T`e�wx\W{�\uU]TVE�OqIRh(O�UuQ(w�\uIRh6w�T`����Uuj�\�z
e�^�F�epEbTRO�FHE�GKTVEp\rTVf�UuF	\rw�\uhke�FHEp��E�Fve�F`a�\uh(w�e�F`TKa·TKw'e�^�F	OqIRhkGJFHhke�\uIKh(TVU6[�FHjkh�IKUra�w�THGJFHE:TVSKF 4�e�^�F	F�.�F`Oqe
IVz'a�IR\Wh�S·ep^�\rw�\rw$epI�\uhke�EpIka�Q(OqF/w�IR{�F�TKa�a�\We�\uIKh(TVU<UuIkOvTVU<e�\u{¡F�a�FHEp\uGKTVep\uGJF@epFHE�{cw&wxQ(Ob^�TRw 4 � 	 � 	 6 �
e�^6TVe�a�EpIR� IRQ�e�\Wh1wxepF`TRakj1wxe:TVepFJZ<TVh(a1OHT`h1f(F�w�^�I���h1e�Icf(F wx{cT`UuU\uh1Q�h(wxepF`TRa�j�wx\We�Q(T`e�\uIKh(w 6:M
��I��$FvGJFHEHZ`\ue�\]w#h�IKe'�(I�w�wx\Wf�UuF	e�I�\Wh�epFHE���EpFHe<e�^�F�GJFHUWIkOq\ue�j@GKT`E�\rT`f�UuF	\uhyep^�F	OqIKh(wxFHEpGKTVe�\WIRh F��JQ(TVep\uIRh6w
IVz&��EpF`wxFvh�e@IkO�F`TVh {�Ika�FHU]w�TKw@f¸Fv\uh�S�ep^�F a�FHh6wx\ue�jJ£)�&FH\uSK^�epF`a�GJFHUuIkO�\ue�jJZ � �`Z#T`h(a1TVEpE�\WGJFyTVe�ep^�F
OqIKh(OqUuQ6wx\uIKh(w��$F�^(THGJF@a�IKh�F�^�FHEpF@E�FHS�TVE:a�\uh�Syep^�F�TKOHOqQ�E:TROqj�I`z��$IRQ(wpwx\Wh�F`w�� IkOqF`TVhc{�IkakFHUrw�M�D$^�\]w
\rw�f(F`OHT`Q(wxF/e�^�F�OqIRhke�\Wh�Q�\We�j�F��JQ(TVep\uIRh�IVz*��E�F`w�FHh�e	IkOqF`T`h {�IkakFHUrw	a�IJF`w�h�IRe�OHTVEpE�j � \uh6wx\rakF e�^�F

a�\WGJFHE�SKFHh(OqF�e�FvE�{1M	DI T`e�epFH{���e�ep^�\rw�\Wh�epFHE���E�FHe:TVe�\WIRh�UuF`TKa�w�epIcFHE�EpIREbw	IVz&e�^�F�z�Q�UuU��$IRQ6w�wx\Wh�F`w,�
{cT`SRh�\We�Q(a�F 4�w�FHF�l(Q 4 ¢ �R�k�16�6:Z ��^�\]O_^�TRw�P@THGk\rw 4p� �R� � 6	�(IR\Wh�epF`a IRQ�evZOHT`h f(F TRw@U]TVE�SKF TRw�ep^�F
F�.�F`Oqe�I`z*ak\rTV�kj�Oqh(TVU{¡\u�k\uh�S�IRh�e�^�F�epEbTRO�FHE�F��JQ(TVep\uIRh M
}�h T EpF`OqFHhke�T`E�e�\]OqUuF�ZP�Q��JI���\rO ��4 ¢ �R�k�16�^(TKw \Wh�epE�Ika�Q6OqF`a T w�e�\ .CFvE 4�UuF`wpw@OqIK{���E�F�w�wx\Wf�UuF
6

F��JQ(TVep\uIKh I`z&wxe:TVepF ��^�\]O_^�^6TRw�e�^�F�F�.�F`Oqe�I`z*FHh(T`f�Uu\Wh�S TyE�FHU]TVe�\WGJFHUuj TKOHOqQ�E:TVepF,FvGRT`UuQ(T`e�\WIRh I`z�ep^�F
��EpF`w�w�Q�E�F/SREbTKa�\uFvh�e�epFHE�{1Z � ��X  � �CZ(\uhce�^�F/^�IREp\��HIKh�e:TVU{�IK{�FHhke�Q�{¼F�� Q(T`e�\WIRhM���TVEbTKa�I`��\]OHTVUWUujJZ
e�^�\rw&��\WUuU�UWF`TRa e�I ep^�F FHh�epE�FHh6O_^�{¡FHh�e�I`z	e�^�F z�Q�UuU&�$IRQ6w�wx\Wh�F`w,�1OqIRhkQ�h(a�EpQ�{ FHE�EpIRE�f(F`OHTVQ6wxF
e�^�FHE�F/\rw$e�^�FHh h�I O_^�IK\rOqF�f�Q�e�epI�\uhke�FHEp��E�Fve$e�^�F ^�IKE�\��vIRhkebTVU<GJFHUWIkOq\ue�j GJF`Oqe�IKE�\uh�e�^�F/^�IREp\��HIKh�e:TVU
{�IK{�FHhke�Q�{�F�� Q6TVe�\WIRh(w�TKw�ep^�F ��Q�UuFHEp\rT`h�£�{¡F`TVh�^�IRE�\��HIRhkebT`UCGJFHUWIkOq\ue�j�¹J\ue	OHT`h�h�IRe�f(F/\uhke�FHEp��E�FHepF`a
TRw	e�^�F/^�IREp\��HIKh�e:TVU<{cTRwpw �(Q�� �(FHE�Q�h�\ue�TVEpF`T�M	D$^�\]w�\rw�f(F`OHT`Q(wxFJZ ��^�\WUuF ep^�F ��E�F`wpwxQ�EpF SRE:TRa�\WFHhke
e�FvE�{ \uh1ep^�F wxe:TVh(a�T`Eba��$IKQ(w�w�\uh�F�w�� {¡Ika�FHU�Z � ��X+  � ��Z UWIJI��w�TRw@e�^�IKQ�SR^ \ue wxQ .�FHE:w�z�E�IK{�e�^�F
wxe:TVh(a�TVEba��$IRQ(wpwx\Wh�F`w�� FHE�EpIREHZ�IKQ�E	E�FH\Wh�epFHE���EpFHebT`e�\WIRh IVz*ep^�F�{�Ika�FHU ( w'GJFvUuIkOq\Wexj TKw$e�^�F�^�IKE�\��HIRhkebT`U
{cTKw�w��(Q��c�(FHE�Q�h�\ue�T`E�F`T wx^�I1�	w	e�^(T`eHZC\Wh z�TRO�eHZ(\ue	\rw'��\ue�^�IRQ�e	FHE�EpIRE�4�wxFHF/F��JQ(TVep\uIRh6w&4 ¢�� 6�TVh(a
4 ¢K� 6,6bM/D$^�Fy\u{���Uu\rOvTVe�\WIRhc\rw�e�^6TVe�{�Ika�\�z�j�\Wh�S·ep^�\rw�e�FvE�{�TKOqe�Q6TVUuUWjc\uhke�E�IkakQ(OqF`w�FvE�E�IKEHM�}�h(a�FvF`aCZ



¢ �

IRh6OqF%�$F�TVEpF�z�IRE:OqF`aye�I/\uhke�FHEp��E�FHe*ep^�F�{¡Ika�FHU)( w�^�IREp\��HIKh�e:TVU(GJFHUuIkO�\ue�jyTKw'e�^�F@^�IREp\��HIKh�e:TVU ��Q�UuFvE�\rT`h
{�F`T`hcGJFHUuIkOq\We�jJZ�ep^�F h�IKh�£¤a�\uGJFHEpSRFHh6OqFyOqIKh(a�\We�\uIKh IKh1e�^�F/{�Ika�FHU ( w$e�^�E�FHFq£¤a�\W{�FHh(w�\uIRh6TVUCGJFvUuIkOq\Wexj
GJF`OqepIRE	e�^�Fvh1FHh(wxQ�E�F`w�ep^(TVe�ep^�Fy{�Ika�FHU ( w�GJFHUuIkO�\ue�j���\uUWU#f(F �� \uh1e�^�Fye�FHEp{�\uh�IKUuIKSRj�I`z@|JF`O�e�\uIKh
��M�D$^�F OqIRh6wxFHEpGRT`e�\WIRh F�� Q6TVe�\WIRh(w 4��H��6�TVh(a 4Y���+6	e�^�FvE�Fqz�IKE�FyT`����UWjJZCFH��OqFH��e�e�^(T`e@e�^�Fy{¡Ika�FHUrw
a�I h�IRe�OqIKh�e:TV\uhcep^�Fyw�IRQ�E:OqF�e�FHEp{cw � � � %��^�IJwxF/h�FHSKUuF`Oqe&\rw	TRwpwxIkOq\]TVe�F�a ��\uep^ ep^�F/�$IRQ(wpwx\uh�F`w��
OqIKh�Q�h6a�E�Q�{�M$o3wxFv�(TVE:TVe�F�TROb^�\uFvGJFH{�FHhke�IVz&ep^�F/P�Q��JI���\rO�� 4 ¢ �R�k�16	T`����EpIJTROb^5��TKw�TyE�F�a�Q(Oqep\uIRh
\uh¡e�^�F�e�E:TVh(w��(IRE�e	FHEpE�IRE:w$\ra�Fvh�ep\ � F`ayfkj�P�F ��TVE�Fve	TVU�M�4�� �R� ��6&a�Q�F�e�Iy{¡Ika�FHUrw*Q(wx\Wh�S TVhcF��JQ(T`e�\uIKh
IVz wxe:TVepF�e�^(T`ey\rw/T z�Q�h(Oqep\uIRh9IVz�^�FH\uSK^�e/EbT`e�^�FHE/e�^(T`h IVz���E�F`wpwxQ�EpFJM1[�F`OqFHhke�UWjJZ�d	E�\ � F`w�FHe

TVU�M�4 ¢ �R�K�RT�6�^6T�GJF/w�^�I���h1e�^(T`e�ep^�\rw�\rwpwxQ�F�OHTVh1f(F I`GJFHE:OqIR{¡F@f�j wx\u{¡��Uuj Q(wx\Wh�S�ep^�F ��EpF`w�w�Q�E�F/\uh
e�^�F OHTVUWU#epI�e�^�FyF�� Q(T`e�\WIRh1IVz�w�ebTVepF z�E�IK{>e�^�Fy��E�FHGk\uIKQ(w�e�\u{¡F w�e�FH�1I`z&e�^�Fy{�IkakFHU�T`h(a e�^�\rw�\]w
h�I���ep^�F/a�Fqz�TVQ�Uue�IR��e�\uIKhc\uhce�^�F/N ~�N OqIka�FJM
D$^�FcTKOHOqQ�E:TVe�F�OqIKh(wxFvE�GKTVep\uIRh F��JQ(T`e�\uIKh(w e�^6TVeyh�FHF�a e�I1f(F�OHTVEpE�\WF`a fkj�T z�Q�UuUWj1h�IRhk£

�$IRQ6w�wx\Wh�F`w,� IkOqF`T`h {¡Ika�FHU�TVE�F SR\WGJFHh1fkj 4 ¢ � 6Y£ 4 ¢�� 6bM¡D$^�FHE�F T`E�F IRh�UWj z�IKQ�E�UuIkOHT`e�\uIKh(w%��^�FHEpF
e�^�F z�TKOqe�IKE � � � + 4YIRE�\Webw@E�F`O�\u��EpIkOHTVU96�h�FHF`a�w�e�I�f¸F¡TRa�a�F`a1e�Ice�^�F �$IKQ(w�w�\uh�F�w��1OqIKh(wxFHEpGKTVe�\WIRh
F��JQ(TVep\uIKh(w�4 ¢ �
6Y£ 4 ¢K� 6�e�I�{cT1�JF/e�^�Fv{>z�Q�UuUWj h�IKh�£��$IKQ(w�w�\uh�F�w��(Z�TVh6a e�^�F {�I�wxe@\W{��(IRE�e:TVhke@IVz
e�^�F`wxFy\]w�\uh1ep^�FyOqIKh�ep\uhkQ�\ue�jcF��JQ(TVep\uIKhZ 4 ¢ � 6:M d	E�F�TVe�f6TVebOb^ FHe@T`U�M 4 ¢ �R����6@^(THGJF/{�Ika�\ � F`a ep^�F
OqIka�FcI`z�TVh FH�k\rwxep\uh�S��$IKQ(w�w�\uh�F`w,� IkOqF`T`h�{�Ika�FvU'epI1{cT1�JF \ue@z�Q�UWUuj h�IRhk£��$IKQ(w�w�\uh�F`w,�¸Z*T`h(a
\uhke�FvSREbT`e�F/e�^�Fy^kj�akE�IJw�ebT`e�\rO GJFvEbwx\WIRh1I`z%4 ¢ � 6Y£ 4 ¢�� 6bZ�TVh(a ep^�FHj1akF`w�OqEp\uf(F ep^�F a�FHe:TV\WUuF`a�O_^(T`h�SRF�w
e�^6TVe TVEpF�h�FHF�a�F`a epI1e�^�F�{¡Ika�FHU*h�Q�{�FHE�\]OHw@TKw �$FHUWU$TKwywxIK{�F·EpF`wxQ�Uuebw�e�^(T`ey\uUWUuQ(w�e�EbT`e�F e�^�F
f(FHh�F � ebw�I`z*^(THG�\Wh�ScT z�Q�UuUuj¡h�IRh�£¤�$IRQ6w�wx\Wh�F`w,� {�Ika�FvU�M	}�h �(T`E�e�\]OqQ�U]TVEHZ ��\uep^1T·h�IRh�£¤�$IRQ(wpwx\Wh�F`w��
{�Ika�FvU\ue@\]w��(IJwpwx\Wf�UuFyepI�{cT1�JF/a�\WE�F`O�e@OqIK{��(T`E�\rw�IRh�f¸Fve3�&FHFHh�e�^�F�wxF`T�w�Q�Exz�TKOqFy^�FH\WSR^ke@T`h(a -vIRE
f(IRepe�IR{ ��EpF`w�w�Q�E�F OqIR{���Q�e�F`a f�j e�^�F¡{�Ika�FHU�Z ��\uep^�IRQ�eye�^�Fch�FHF�a e�I OqIKE�EpF`OqeHZ*TKw ��\uep^;T
�$IRQ6w�wx\Wh�F`w,�m{�IkakFHU�ZCz�IRE/e�^�Fyz�TRO�e e�^�F�{�Ika�FHU�OqIRh(w�FHE�GJF�w GJIKUuQ�{¡FyEbTVep^�FHE/e�^(T`h�{cTRwpw 4�FJM S�M
d	E�F`T`e�f(T`ebOb^ 4�� �R� � 6�6:M�l(\��JF ��\rwxF�Z�O�IRh(OqFvE�hcI`GJFHE$ep^�F/T�GJFvEbTVSKF`a�e�E:TROqFHE�F�� Q(T`e�\WIRh(w�Z�wxQ6O_^�TRw�EbT`\rw�F`a
fkj1N d/Z¸\]w@TVQ�e�IR{ TVe�\]OHTVUWUujcFHUW\u{�\Wh(TVepF`aCM	��I��$FHGJFvEHZ�\ue�\rw�\W{��(IRE�e:TVhke�epI�TV����EpF`Oq\]TVe�Fyep^(TVe�e�^�F
�$IRQ6w�wx\Wh�F`w,� -vh�IRh�£¤�$IRQ6w�wx\Wh�F`w,� {�Ika�FHU\Wh�epFHEbOqIK{��(T`E�\rw�IRh(w	wx^�I1��h1\Wh1e�^(T`e@�(T`�¸FvE T`E�F/h�IRe/TVf�UuF
e�I e�^�E�I��3Uu\uSK^�e�IKh1e�^�F/�$IKQ(w�w�\uh�F`w,�cOqIRhkQ�h(a�EpQ�{�TRa�akE�F`wpwxF`a ^�FvE�FJM�D$^�\rw�\rw�f¸F�OHTVQ(w�F ep^�F FHEpE�IKE



¢��

TRwpwxIkOq\]TVepF`a ��\We�^ e�^�F �$IKQ(w�w�\uh�F�w�� O�IRhkQ�h(a�EpQ�{>\]w I`z&e�^�F¡w�T`{�F IKEba�FHE�I`z${ TVSRh�\ue�Q6a�F TRw@e�^�F
a�\]TV�kj�Oqh6TVU<{�\u�k\uh�S/e�FHEp{1Z�\W{���UWj�\Wh�S�Zk\uh epQ�E�h Z¸ep^(TVe@SKE�F`T`e�OHT`E�F �&IRQ�U]a f(FyE�F�� Q�\WE�F`a�epI�FHh(w�Q�E�F
e�^6TVe�e�^�FvE�Fy\rw	h�I�wx��Q�Ep\uIKQ(w�a�\rT`��j�Oqh(T`U#{�\W��\Wh�S¡TVE�\]wx\Wh�S·z�E�IK{>ep^�F·{¡Ika�FHU<h�Q�{¡FHE�\]OHw%4xd	E�\ � F�w
FHe�TVU�MuZ ¢ �R�K�Vf 6:M |J\uh6OqF/T z�Q�UuUWj�F`a�akj £�E�F`w�IRUWG�\Wh�S�OvTVUrO�Q�UrT`e�\uIKh �&IRQ�U]a f(FyE�F��JQ�\WE�F`a54Yf(F`OvTVQ(w�F e�^�F
�$IRQ6w�wx\Wh�F`w,� OqIKh�Q�h6a�E�Q�{ TV����Uu\uF�w�epI THGJFHE:TVSKF`a F��JQ(T`e�\uIKh(w 6:Za�FH{¡IRh(w�e�EbT`e�\Wh�S�e�^�F �$IRQ(wpwx\uh�F`w��
OqIKh�Q�h6a�E�Q�{ \rw&T �(TVEpe�\]OqQ�UrT`E�UWj wxe�Ep\uh�SKFHhke$e�F�wxe$I`z*T {¡Ika�FHU�4xd	E�\ � F�w'FHe�TVU�MWZ ¢ �R�K�Vf 6:Z¸f(FHjJIKh(a·ep^�F
w�O�IR�(F I`z�ep^�F�E�FHU]TVe�\WGJFHUuj w�\u{���UuF	{�Ika�FHU�FH���(FHEp\u{�Fvh�e:w'akF`w�OqEp\uf(F`a·\Wh1d�EpF`TVepf(TVe:O_^�FHe�T`U�M�4 ¢ �K����6bM

�#\uh6TVUuUWjJZ��$Fyf(FHUW\uFHGJF�e�^(T`e,ep^�FyO�IRhkQ�h(a�EpQ�{>E:TV\rw�F`a fkj N d TVh6a P@THGk\rw 4�� �K� � 6��(IK\uhkebw�epI
e�^�F OqIRh(O�UuQ(w�\uIRh�e�^(T`e@e�^�F �$IRQ(wpwx\uh�F`w���TV����EpI`��\W{cTVep\uIRh�OqIKh(wx\]wxe:w I`z&e�^�EpFHF �(T`E�e:wqZCh�IKe�e3�&I�Z�TRw
e�E:TRa�\We�\WIRh(T`UuUuj¡TRwpwxQ�{¡F`aCM�}�h�TRa�a�\uep\uIRh¡e�IyE�Fv��UrTKOq\uh�S 4Y\96*e�^�F@F�� Q(T`e�\WIRh�z�IRE�OqIRh(w�FHE�GKT`e�\uIKh I`z<{cTRwpw
fkj1e�^�FyF��JQ(T`e�\uIKhmz�IKEyOqIKh(wxFvE�GKTVep\uIRh IVz�GJIRUWQ�{�FyT`h(a 4�\u\76�e�^�F¡a�FHh(w�\ue�j ep^(TVe/T`���(F`TVE:w \uh1e�^�F
e�Fv{��(IREbT`U�T`h(a TRa�GJF`O�e�\uIKh1IR�(FHE:TVe�IKEbw�f�j�T O�IRh(w�ebTVhke�E�Fqz�FvE�FHh(O�F akFHh(wx\We�jJZC\ue�\rw�\W{��(IRE�e:TVhke@e�I

TVU]wxI¡OqIRh6wx\rakFHE04Y\W\u\76�e�^�F�FHEpE�IKE�\Wh ep^�F�e�E:TROqFHE�F�� Q(T`e�\WIRh EpF`wxQ�Uue�\Wh�S z�E�IK{ Q(w�\uh�S¡T·ak\uGJFHEpSRFHh(O�F�z�E�FHF
GJFHUWIkOq\ue�j TRw�e�^�FyTRakGJF`Oqe�\Wh�S GJFvUuIkOq\Wexj�M�o@w$IKQ�E@T`h(TVUWj�w�\rw$z�IRUWUuI���\uh�SyF�� Q(T`e�\WIRh 4��v�+6&�¸IK\uhkebw�IRQ�evZ�\ue
\rw�e�^�\rw�FHE�EpIRE	e�^(T`e@\rw	TVe@ep^�F ^�F`TVEpe�I`z$ep^�FyO�IRhkQ�h(a�EpQ�{ EbTV\]wxF`acf�j�N d�T`h(a1P@THG�\]w�4p� �R� � 6:M@o@w
z�TVE�TRw'�$F/T`E�F/T���TVEpFJZ�e�^�\rw$e�^�\uEba��(T`E�e	e�I e�^�F/�$IKQ(w�w�\uh�F`w,��TV����E�I`�k\u{cT`e�\uIKhc^(TRw�h�IRe	��EpFHG�\WIRQ(w�Uuj
f(FHFHhc�(IR\Wh�epF`a�IRQ�e	FH�k��Uu\]Oq\uepUujJZJT`Uuep^�IRQ�SK^ \We�\rw$\u{¡��Uu\]Oq\ue�\Whce�^�F0�$IKE���I`z*N d�T`h(acP@THG�\]wqM

��� � ��������� �
	�� �� ���
� � F���\rw�^ epI1e�^(T`h�����EpIVz�F`wpwxIRE:wyL��Q�EpSRFHh ��\WUuUuFvf�EbT`h(aCZ<[�IKSRFHE
|kT`{�FHUrw�IRh�TVh(a1P�\WE��1~	Uuf(FHE:w�z�IRE@^�FHUu��z�Q�U<OqIR{�{¡FHh�e:wqM�[	L�d3\rw	SREbT`e�Fqz�Q�U z�IKE�z�Q�h(a�\Wh�Scw�Q����(IREpe
z�E�IK{ e�^�F s&T`h(TRak\rTVh }�h(w�e�\We�Q�epF�z�IRE�s*Uu\W{cTVepF,|JepQ(a�\WF`wqZ(�,|+�'[�s	Zke�^�F/N FHepFHIREpIRUWIRSR\]OHTVU�|�FHE�Gk\rOqF	IVz
s&TVh6TRa�T�TVh(a N1o@[�D'�$s	Z�T ��TVUu\�z�TV��OqIK{��(TVhkjJM%��^�\WUuF/e�^�\]w#�$IKE�� ��TRw�OHT`E�E�\WF`a IKQ�eHZi*IRQ�j�Q
l(Q5��TKw@wxQ����(IRE�epF`a \uh�e�^�F�P�FH�(T`E�ep{�FHhke$IVz	~�OqF`T`h�IRSKEbT`��^�j�TVe�P@TVUW^�IRQ6wx\uF t	h�\uGJFHE:wx\Wexjyfkjce�^�F
s&TVh6TRa�T1�,s � ��E�IKSREbT`{�e�^�EpIRQ�SK^�e�^�F d*�$~�}xP*����E�I ��F`OqeHM D$^�\]w%�$IRE,� OqIRhke�Ep\uf�Q�e�F`w@e�Icep^�F
s�|k}�[�~8s*UW\u{cT`e�F�s*^(TVh�SRFy[�F`w�F`TVE:O_^���E�IKSREbT`{1M



¢ �

� ��� �� �����
�C®(´/ª��R´b¨:ªHµ�´/¦x¬
	r®(´
� ¦R«u´p²q§k«�ªR¨�R± �	§J°�±�¦R©�	�´b¨��
D$^�F�{�IRUWF`OqQ�U]TVE&a�\ .CQ6wx\uIKh \Wh ep^�F�e�E:TROqFHE�F�� Q(T`e�\WIRhZ 4��+6:Z(OHTVh�f(F&��Ep\uepe�FHh

� � � � ��X  ��4 ��	� �� 6 �  �
4 �	� (� 6 �-�	� (� ��4 � ��X  � 6 4Y�K� 6

TVh6a \�z �$F OqIRh(w�\ra�FvE�e�^�F�e�E:TROqFvE��¸IKe�FHhke�\]TVUepFH{��(FHEbT`e�Q�EpFJZJe�^�Fvh e�^�F,U]TRw�e�e�FHEp{ \Wh 4��R� 6�wpOHTVUWF`w�TRw

� �  � ��4 � ��X  � 6 � � � � �  � �  ��! 4Y���+6

��^�FHh�THGJFHE:TVSRF�aCZ�e�^�\]w$f(F`OqIR{¡F`w

� � � �  � 	 �  � 	 � � �
� � � �  � �  4 � 	 g 6 � � � �  � �  ��! 4Y� � 6

D$^�F � Ebw�e epFHE�{�^�FHE�F¡w�OvTVUuF�w,TKw�� Xg � � 	 � 	 �  � ��^�\]O_^ \rw�w�{cTVUWUuFHE	e�^(T`h�e�^�F·epQ�E�f�Q�UuFHhke#�(Q��
a�\WGJFHE�SKFHh(OqF@epFHE�{ \uh 4p�R�16:Z �  ��4 ��	 ��	�6bZ�fkj�e�^�E�FHF�IRE:a�FHE:w�I`z*{cTVSKh�\uepQ(a�FJM�D#T���\Wh�S  4 ��	 g 6*e�I f(F
SR\WGJFHhcf�jcep^�Fyw,� Q(T`E�F/IVz��·akFHSREpFHF`w@s�I`GJFHE	T a�\]wxebT`h(OqF/IVz��H�K�V{1Z(e�^�F/w�F`OqIRh6a e�FHEp{ \uh 4Y� � 6�\rw

� GJF/IREbakFHEbw�IVz&{cT`SRh�\We�Q(a�F�UWF`w�w�e�^(T`e@e�^�Fya�IK{�\uh(T`h�e	e�FvE�{cw$\Wh84��K�16:M@D$^�Fyep^�\uE:a e�FvE�{ \Wh84Y� � 6
\rw	TVU]wxI � GJF,IKEba�FvEbw�IVz&{cTVSKh�\uepQ(a�F�UuF�w�w�e�^(T`h e�^�Fya�IK{�\uh(T`h�e�epFHE�{ w$\uh84p�R��6bM'� F�OqIRh6OqUuQ(akFJZ�\uh
TVSKE�FHFv{�FHhke ��\We�^�N1OHP�IKQ�SJT`UuU�TVh(a1d�TVE�EpFHe�e04p� �K�R¢ 6:Z¸ep^(TVe	e�I¡TVhcFH��OqFHUWUuFHhke&TV����E�I`��\W{cTVep\uIKhZ

� � �  ��4 �	�  �06 4Y�k�6

TVh6a z�Q�Epe�^�FHEvZ�\uh 4��R��6bZ�OHTVhcf(FyT`f(wxIKE�f(F`a \Wh�epI·ep^�F�e�Q�Epf�Q�UuFvh�e�{�\W��\Wh�S epFHE�{ ��\uep^�IRQ�e�\Wh(OqQ�EpE�\uh�S
wx\WSRh�\ � OHT`h�e�FHEpE�IKEHM

�C®(´
� ªHµR©�±�	�§���´/¦x¬ � 	  � � 	

t@wx\Wh�S@ep^�F$z�Q�h(Oqep\uIKh(TVUJz�IREp{8z�IRE�ep^�F�F��JQ(TVep\uIRhyI`z<w�ebTVepFJZ � � � 4 � 
��
 � 6:ZJe�I � h(a FH�k��EpF`w�w�\uIRh6w

z�IRE � ��X ��� T`h(a � ��X  � \Wh1e�FHEp{cw�I`z�ep^�FySRE:TRa�\WFHh�e:w�IVz�w�T`Uu\uh�\ue�jJZ(�¸IKe�FHhke�\]TVU�epFH{��(FHE:TVe�Q�E�FyT`h(a

��EpF`w�w�Q�E�FJZ TVh(a Q(w�\uh�S 4x�6�T`h(a e �$I�GJFHE:wx\WIRh(w�IVz*4���604YIKh�F z�IRE w�TVUW\uh�\We�j T`h(a IRh�F z�IRE@�(IRepFHhke�\rT`U
e�Fv{��(FHEbT`e�Q�EpF6bZkTVhcFH�k��EpF`w�w�\uIRh z�IRE�e�^�F@\uh(w�ebT`h�e:TVh�FHIKQ(w�GJFHUuIkOq\We�jya�\WGJFHE�SKFHh(OqFJZ  � �*Z�\]w$IRf�e:TV\uh�F`a
��^�\]O_^��$F OHTVh�Q(wxF�e�I � h(a

��	  � ��	 � � ��� ��� ��	 ��	 � � � � ��	  ��4  � 	�6 � � ��� � 	  ��4  � 	 6�! 4Y���+6



¢ �

��FHEpF ���$\rw$e�^�F w��(FHF`a I`z*w�IRQ�h6a \uhcw�F`T���TVepFHEHM&D$^�F � E:wxe	e�FHEp{ ^�FvE�F/OHTVh�f(F,F�wxe�\W{cTVepF`a 4�w�THj·z�IRE
e�^�F,epEbTKOqFHE��(IRepFHh�ep\rT`U#epFH{��(FHEbT`e�Q�EpF6�Q6wx\uh�S TVh F�a�a�j�a�\/.�Q(w�\uGk\ue�j IVz	�v�
��
�{ g�w ��X�IK�(FHEbT`e�\uh�S·IKh
T·GJFHEpe�\]OHTVU�(IRepFHhke�\rT`U�e�Fv{��(FHEbT`e�Q�EpF,SKEbTKa�\uFHhke	IVz��H� �kg �¼{���X&SR\WG�\Wh�S � � � ��� � 	 � 	 �¼�v�
��X�g �
w ��X���^�\]O_^ \rw*e �$IyIRE:a�FHE:w'IVz�{cT`SRh�\We�Q(a�F�wx{ TVUuUWFHE*e�^(T`h�e�^�F ak\rTV�kj�Oqh(TVU�TKa�GJF`Oqep\uIRh TVh(aca�\ .CQ6wx\uIKh
e�FvE�{cw#\Wh�e�^�F�OqIRh6wxFHEpGRT`e�\WIRh�F��JQ(T`e�\uIKh�IVz<�(IKe�FHhke�\]TVUCepFH{��(FHE:TVe�Q�E�FJM<D$^�F�w�F`OqIKh(a�e�FHEp{ TVh(a·ep^�\uE:a
e�FvE�{cw$\Wh84Y���+6	OvTVh1f(FyF`wxep\u{cT`e�F`a f�jch�IKe�\uh�S 4�TVS�TV\uh z�IKE@e�^�F e�E:TROqFvE��(IRepFHhke�\rT`U#epFH{��(FHE:TVe�Q�E�F6
e�^6TVe � � � ��	  ��4  � 	 6 � � � �  ��4�� 	  � 	 6 � � � �  ��	 �  ��	<TVh(a ep^�F a�\uGJFvE�SRFvh(OqF epFHE�{�OHT`h1f(F
\uSKh�IREpF`aCM/D$^�FyE�Fv{cTV\Wh�\uh�S e�FvE�{�w�OHT`UuF`w�TRw Xg � � 	 � 	 �  �·T`h(amep^�\rw	\rw�h�I¡{�IREpF e�^6TVh"�H�
��XYn �
w ��X#��^�\rOb^ \]w�ep^�E�FvF IRE:a�FHE:w�IVz*{ TVSRh�\ue�Q6a�F�UuF`wpw�ep^(TVh1ep^�F F�.�F`O�ebw�IVz�a�\rT`��j�Oqh(T`U{�\u�k\uh�S \uh�e�^�F
�(IRepFHh�ep\rT`Ue�FH{��(FHE:TVepQ�E�F@F�� Q(T`e�\WIRhM�|JFHF/P@THGk\rw04�� �K� � 6$z�IRE�z�Q�E�ep^�FHE	a�\]w�OqQ6w�wx\WIRh�IVz*ep^�\rw � 	  � ��	

e�FvE�{1M



¢R�

��
 �q
�(
��	!
#�

��TVe:O_^�FHUuIKEHZ�d/M �yZ¸� ��� �Jº��@©��:© 	�¨b¦ �R§�²�	Y±�¦R© 	�¦��*« §k± ����¯K©(ª��y±�²_°�Z�s&TV{ f�Ep\ra�SKF	t�h�\uGJFvEbwx\We�j ��EpF`w�w�Z
s&TV{ f�E�\]a�SRFJZ � �v�V���M

�$IRQ6w�wx\Wh�F`w,�¸ZL�MWZ#� � �K��º �C®
	´�¦R¨�±�´yªR©6ªR« ¯�	�±��q§(´ ��´y«�ª�²_®�ªR«u´b§k¨qZ �*IRU�M ¢ Z d�TVQ�e�^�\WFHEx£ �@\uUWUrT`EbwqZ���T`E�\rw�Z
� � �v���M

P@THGk\rwqZ�[�M ��MuZ<� �K� ��º@P�\]TV�kj�Oqh6TVU<{�\u�k\uh�S/\uh�e�^�F/IkOqF`TVh º#� �JQ(TVep\uIKh(w�z�IRE�UrTVEpSRFq£¤w�OvTVUuF/f�Q(a�SKFHebw�M
¥�C*®k¯`°��³�²q´pªR©(¦bµR¨��Z���� ZC�K�R��£��K�R��M

P�F���TVEvZ �3M �yMuZ(iyM(�@w�Q�FH^Z(D@M�L�M(N1OHP�IKQ�SJT`UuU�TVh(a1P/M�i'Q6TVhZ<� �K� ��º@s&T`UrOqQ�U]TVep\uIRh�IVz*��E�F`wpwxQ�EpF
\uhcIkOqF`T`h1wx\W{·Q�UrTVep\uIKh(wqM&¥�C*®k¯`°��³�²q´pªR©(¦bµR¨��Z����Z(� �K�q£¤�R�R�kM

P�Q��JI���\]O��JZ<L�M �yMuZ ¢ �K���Rºc[�F`a�Q6Oqe�\WIRh IVz�a�FHh6wx\ue�j T`h(a���E�F`wpwxQ�EpF�SRE:TRa�\WFHhke FHEpE�IRE:w,\Wh�IkOqF`T`h
wx\u{ Q�U]TVe�\WIRh(w�M$¥�C*®k¯V°��³�²q´pªR©(¦bµR¨��Z����¸Z� � �v��£:� �R¢ �JM

�(THG�EpF@o MWZ(� ��� �RTkº��� �JQ(TVep\uIRh6w$a�F`w*SJT��@e�Q�Epf�Q�UWFHh�e:w$OqIK{���EpF`w�w�\uf�UWF`w#}bM £ ��IREp{cw#S �FHh �FHE:TVUrw�M�¥�¦R§k¨�©(ªR«
��´���	´�²_®�ªR©�±��q§¸´:Z��Z�� � �_£¤� � ��M

�(THG�EpFJZ$o/MuZ	� ��� �Vfº��� �JQ(T`e�\uIKh(w�a�F�w S�T1� epQ�E�f�Q�UuFHhkebwyO�IR{���EpF`w�w�\uf�UWF`w }p}bM £/N �FHep^�Ika�F�a�F`w
G�\We�F`wpwxF`w${�I`jJFHh�h�F`wq¹k{ �FHep^�Ika�F�a�F�w�Gk\uepF`w�w�F`w${cTRO�E�IJwpOqIR��\ �JQ�F`w'�(IKh(a �FHE�FvF`w��6TVE	UrTy{cTRwpwxF
GJIRUuQ�{�\ �JQ�FJM*¥�¦R§�¨�©(ªR« ��´�� 	´�²_®�ªR©�±���§¸´bZ!�Z(� � �_£�� ¢ �KM

d	\uUWU�Z�o/M���MuZ� � � ¢ º"� 	 � ¦V°�¶�®(´b¨�´$#b³�²q´pªR©%��¯K©(ª��y±�²_°�Z(o@OvTRa�FH{¡\rO	��EpF`w�w�M ���K¢ ���M
d	E�F`T`e�f(T`ebOb^Z([�MCL�MWZ� �R� ��º�o�h�IKe�F/IRh ep^�F EpFH��EpF`wxFHhkebT`e�\WIRhcIVz&w�e�FHEp\rO�wxF�T UWFHGJFHU(\uh�{�Ika�FHU]w'e�^6TVe

OqIRh(w�FHE�GJF�GJIKUuQ�{�F	EbT`e�^�FvE�e�^(T`h {cTKw�wqM�¥�'&@´p¦q¶�®k¯V°�'(@´p°��Z*)�)Z� ¢ Z�� � �q£:� ¢ Z��R���RM

d	E�F`T`e�f(T`ebOb^Z�[,M�L�MuZ�iyMCl(Q T`h(a iyMCs&T`\�Z ¢ �R�k�Rº	[�FHUrT`��\Wh�S·ep^�Fy�$IKQ(w�w�\uh�F�w��cTV����E�I`��\W{cTVep\uIKh \Wh
IkOqF`TVh�Oq\uE:OqQ�U]TVe�\WIRh�{¡Ika�FHUrw�M�¥��� 	 � ¦V°� ³�²q´pªR©�±�²��¸´p²b®k©(¦R«+�Z(\uhc��E�F�w�wqM

d	E�\ � F`w�Z¸|(M N�MuZ�s	M�� �IKh�\uh�S�Z �&M�~/M��$EpjkTVhZ"��M �#M(s*^(TRwpwx\uSKh�FHevZ([,M(d�FvEba�F`w�Z�� M��@TRw�Q�{�\�ZJo M��	\uEbw�eHZ
o M £¤N�M(D EpFHSRQ�\uFHE	T`h(a1P M � FHf�fZ ¢ �K�R�RTkº@P�FvGJFHUuIK��{�FHhkebw�\uh�IkOqF`T`h1OqUW\u{cT`e�F@{�IkakFHUuUW\uh�S�M
³�²q´pªR©%� ¦ ��´b«W« ±r©JµRZ ¢ Z� ¢ ��£:� �R¢

d	E�\ � F`w�ZC|(M N�MWZ�[�M�s	M(��TKOHTVh�I1�	w ��\<T`h(a1[�M �3M���TVUuUWf(FHE�S�Z ¢ �R�K�Vfº@|J��Q�E�\WIRQ(w	P�\rT`��j�Oqh(T`U<N \u�k\uh�S
o@w�w�IkOq\rT`e�F`a ��\We�^ o@a�GJF�Oqe�\WIRhc\uh T ��£�s*IJIKEba�\Wh(TVepF ~�OqF`T`h N Ika�FHU�M�� ¦R©��,1´pª-.(�´ �/�M
�0���Z(�R�K��£¤� � ��M



�R�

��F`wpwxFHUWf(FHE�S�ZD@MuZ*� �K¢�� º P�\WF�d	F`wxFHe,�HF a�FHE/T`Q(wxSKFHSRUW\rOb^�FHh�FHh�TVep{�IJw���^ �TVEp\rwpO_^�Fvh �$F��$FHSKQ�h�SKFHhZ
�@´b±�	�¨��*®k¯V°�±�� ��´b¨'¬�¨�´b±�´b© � 	 � ¦V°�¶�®��ªR¨�´bZC� ¢ Z<�q���b£b� � �kM

�@Q�h(a�Q Z(�#MuZ� �R� ��º �*« §k± � �9´p²_®�ªR©�±�²_°�Z(o�OHTRa�Fv{�\rO	��E�F`wpwqZ(��F�� i*IRE,�CZ � �R�`���M
l(QZ(iyMuZ ¢ �R�k�Rº	}�h(OqUuQ6a�\uh�Syh�IRh�£¤�$IRQ(wpwx\Wh�F`w��cF�.�F`Oqe:w$\uh1�$IKQ(w�w�\uh�F�w���IkOqF`T`h1Oq\WEbOqQ�U]TVep\uIRhc{�IkakFHUrw�M

¥�C*®k¯`°��³�²q´pªR©(¦bµR¨��Z����¸Z� � � � £:� �R¢K¢ MWM

N1OHP�IKQ�SJT`UuU�Z*D@M�L�M*TVh6a s	M�L�M�[�M'd�TVEpE�FHepeHZ�� �R�R¢ ºm| OHTVU]TVEyO�IRh(w�FHE�GKTVep\uIKh F�� Q(T`e�\WIRh(w \Wh T
e�Q�Epf�Q�UuFvh�e�IkOqF�TVhM �y´b´�¶�#�� ´pª (�´�°��Z*��)Z� � �R�H£b� ����� M

N1OHP�IKQ�SJT`UuU�Z�D@M<L�M<TVh(a��<M's	M<N1OH}�hke�IJw�^Z*� �K��� º¡D$^�F e�FH{��(IKEbTVU�£�EpF`wx\]a�Q(T`U�£�{�F`TVh1GJFvUuIkOq\Wexj�º

}@P�FHEp\uGKTVep\uIRh9TVh6a e�^�F¡w�OvTVUrT`EyOqIKh(wxFvE�GKTVep\uIRh F��JQ(TVep\uIKh(wqM1¥��*®k¯V°� ³�²q´pªR©(¦bµR¨��Z ��� Z
¢�� �K��£ ¢���� ��M

~	SRQ�E:T�Z*iyM<TVh(a � M<o Z���^�\uUWUu\u�6wqZ*� ���R¢ º | OHTVUWFcTVh(T`Uuj�wx\]w TVh6a w�^(TVUWUuI�� OqIRhkGJF`Oqep\uIRh1\Wh�e�^�F
TVe�{¡IJwx��^�FHE�F�M�¥��� 	 � ¦V°�	��²�± �Z��-)Z�`�`��£:�V� � M

|J��\WFHSRFvU�Z
��M�o MRT`h(a�d M��'FvE�IRh�\rwqZk� ��� �kº�~	hye�^�F	�$IRQ(wpwx\uh�F`w���TV����E�I`�k\u{cT`e�\uIKh,z�IKE$T�OqIR{���E�F`wpwx\uf�UuF
�(Q�\ra�M'� °�	�¨b¦q¶�®k¯`°�$¥��Z�� � �(Z��K� ¢ £��R�k�JM

D$^�\rw${ TVhkQ(w�OqEp\u��e ��TKw���EpFH�(T`E�F`a���\uep^ce�^�F/o@d@t3l�
bD �� {cTRO�E�IJw$G���MW�RM


