
ECCC
TR96-049

Electronic Colloquium on Computational Complexity - Reports Series 1996 - available via:

FTP: ftp.eccc.uni-trier.de:/pub/eccc/

WWW: http://www.eccc.uni-trier.de/eccc/

Email: ftpmail@ftp.eccc.uni-trier.de with subject ’help eccc’

����������	 
��� ������	�� ��
 ��� ����� 
��� ��������� �
�� � �����  !�"	$#%����& �'�)( 	+* �,����� � �

-�.0/2143658789�:;3=<�>�.?.0/@:A0BDC@E=:;/@:6F

GIHKJMLONQPSRTLVU
WYX[ZM\T]^\`_baS_DcedSfSZhgjilkmgDnpoq\`gmilk?rS\OsTi@kmcutv\`_bwxiMilyzfSkmildYnpy{aS_DcOsen^y[|ukmiMsTiM_}\T]~fSye�
� iln�|Vr�gmildqgDr[_Dilk�r[cV]^du]�c � iM_�wxcVfSy�dSkM�~��i0kDr[c � gDrS\`g�n�t�\�w�\TkDn^k�kDiMg�cTtx�8c�cV]�il\Ty
tvfSySZhgDn�cVy�k8k�\`gDn^k���ilkjZhiM_DgD\Tn^y � il\`��kDgD\`w�n^]^n�g��qZhcVySdSn�gDn^cVySkM��gDr[ilyYkDZM\T]^\`_jaS_DcedSfSZhg
ilkmgDnpoq\`gmilk��en�il]^d{]�c � iM_�wxcVfSySdSk�t�cT_�gDr[i�kDn��Mi�cTt����M���T�����D �gDrS_DilkDr[cV]^d�k�cTtKgDr[ilkmi
w�\Tk�n^k�tvfSySZhgDn�cVy�kM��XegD\`w�]�i�w�\TkDnpk�tv\Toqn^]^n�ilkl�Vn^yua�\`_DgDnpZMfS]^\`_l�¡npySZM]^fSd[ijcT_DgDrScVy[cT_�oq\T]
w�\Tk�n^k�tv\Toqn^]^n�ilkl�
Wz¢~c{d[c�gDrSn^kM� � i6d[ih�£y[i=\TySd¤d�n^kmgDn^y[|Vf�n^kDrIwxiMg � iMily¥kDiMsTiM_�\T]K_Dil]^\`gmild¥y[cTgDn�cVySk
cTt8\`aSaS_DcO¦en^o§\`gDn�cVy¨�¨\TySd¥|Vn�sTi6|Tily[iM_�\T]�ouiMgDrSc�dSk©cTt�aS_DcOsen^y[|{y[cVyS\`a�aS_Dcl¦[n^oq\Q�
w�np]^n�g��T�8ª�w�cTgDr�dSn�_DilZhgD]^�¤\TySd�w���fSkDn^yS|IgDrSiqgm_�\TySkDn^gDn�sTiqyS\`gDf[_Di§cTt8\`aSa�_Dcl¦[n^oq\Q�
gDn�cVy�«}��¢br[ilkmi§|Vn�sTiIZhcVoqa�]�ih¦[n�g���]�c � iM_6wxcVfSySdSkl¬ � iIaxcVn^y�gcVf[g=rSc � kmiMsTiM_�\T]
cTtjgDr[iqouiMgDrSc�dSk�ZhcVo§oucVyS]��®fSkmild®t�cT_aS_Dc¯s�npy[|{gDr[_DilkDr[cV]pd¥\Ty�d4ZhcVoqo;fSySn^ZM\Q�
gDn�cVyYZhcVoqa�]�ih¦[n�g��I]�c � iM_bwxcVfSySdSk8n^ySZM]pfSdSn^y[|@gDr[iz°mdSn^kDZh_}n^oqn^yS\`gmcT_h±QZhcT_D_Dil]^\`gDn�cVy�±
dSnpkDZh_DiMa�\TySZh�²ouiMgDr[ced¨�´³²gDr[iµ°mZhcVoqo;fSySn^ZM\`gDn^cVyµZhcVoua�]�ih¦[n�g���³¶ouiMgDrSc�d¨��\TySd
gDr[i®°�s`\`_�n^\`gDn�cVy¤_�\Ty[�S±¯|TiMcVouiMgm_�n^Z;ouiMgDr[ced¨�´³§_DildSfSZhi=gmc�gDr[_�iMi;ZM]�cVkDil]��{_Dil]^\`gmild
y[cTgDn^cVySk@cTtbyScVyS\`aSaS_DcO¦enpoq\`w�n^]^n^g���gDr�\`g=d[iMaxilySd·cVy4ilkmgDn^o§\`gmilk=cVy�gDr[iIkDZM\T]^\`_
aS_�c�dSf�ZhgDk�wxiMg � iMily4tvfSySZhgDn�cVySkl�q¢br[iM_DiMt�cT_DiT� � iq|Vn�sTi§|Tily[iM_�\T]�gmilZ}rSySn^¸�f[ilk�t�cT_
cTwSgD\TnpySn^y[|�gDr[ilkDibilkmgDn^oq\`gmilk�\TySd§npy6a�\`_DgDn^ZMfS]p\`_l� � i?cTwSgD\Tn^yqilkDgDn^oq\`gmilk�t�cT_�kDa�ih�
ZMn���Z�tvfSySZhgDn�cVy�kM�~¹�y6\TdSdSn�gDn�cVyº� � ijcTwSgD\Tn^y;y[i � \TySd;|Tily[iM_�\T][ZhcVoua£]�ih¦en^g��@f[a�a�iM_
wxcVfSySd�k�w��Iih¦�a�]^cT_�n^y[|6\`aSaS_DcO¦enpoq\`gDn�cVy{t�_DcVo»�8c�cV]�il\Tyzw�\Tkmilkb\TySd{gDrSi�gm_�\TySkDn��
gDn�sen�g���cTt�\`aSaS_�cl¦[n^oq\`w�n^]pn�g��q_�il]^\`gDn�cVySkDr�n�a�kM�
W4��iY|Vn�sTi{ih¦[\Toua�]�ilk;cTt0y�\`gDf[_�\T]j�8c�cV]�il\Ty¼w£\TkDn^k=t�\Toqnp]^n�ilk=gDrS\`gu\`_DiYkmgD\`w�]�iT�
|Vn�sTi©\Ty§\T]�gmiM_}yS\`gDn�sTibaS_�c�cTt½�¡fSkDnpy[|kDZM\T]^\`_�aS_DcedSfSZhg¾ilkmgDn^oq\`gmilkl��cTt¨\TyqcV]pdq]�c � iM_
wxcVfSySd¥cTt�¿ÁÀ`Â`Ã�t�cT_�gDr[i � iln^|Vr¡gmild�gDrS_DilkDr[cV]^d¥cTt8a�\`_�n�gDn^ilkM�º\TySd�oucT_DiMc¯sTiM_l�~t�cT_
ZhiM_DgD\TnpyzfSySkmgD\`w£]�i0w£\TkmilkM� � i�a�_DcOsen^d[i�\uouiMgDr[cedIcTtK\TdS\`a�gDn^y[|6kDZM\T]^\`_�aS_DcedSfSZhg
ilkmgDnpoq\`gmilkbgmc�|Vn�sTi]�c � iM_?wxcVfSy�dSkM�
W{Ä�ySi0cTtÅgDr[i�ih¦e\Toua£]�ilk8cTtÅkmgD\`w�]^i0w�\Tk�n^k8t�\Toqnp]^n�ilk8n^ySdSn^ZM\`gmilk8\6dSn�_DilZhg�ouiMgDrSc�d
��fSk�n^y[|{kDZM\T]^\`_�aS_DcedSfSZhg0ilkmgDn^oq\`gmilk©��t�cT_©a�_DcOsen^y[|I]�c � iM_�wxcVfSySdSk?tÆcT_�\Ty®\T]�|Tih�
wS_}\Tn^ZqZMn�_�ZMf�n�gouced[il]Ç� � rSn^Z}r4n^k�_Dil]p\`gmild·gmc¤gDr[i�oucT_�i§kmgD\TySdS\`_}d¨�K\`_}n�gDrSouiMgDn^Z
ZMn�_}ZMfSn�gM�S\TySdYgDrSi\T]�|TiMwS_�\Tn^Z`�£]^n^y[il\`_�d[ilZMn^k�n�cVy{gm_DiMi@ouced[il]Ç�
W6��i?|Vn�sTi?\@ouiMgDr[cedutÆcT_8ZhcVySkmgm_�f�ZhgDn^y[|fSySkDgD\`w�]�ijw�\TkmilkM��\TySdqkDrSc � gDr�\`g�iMsTily
kDnpoua�]�ijtv\Toqn^]^n�ilk¾cTtxgDr[_�ilkDr[cV]^d6tvfSySZhgDn�cVy�kM�V\`_Di?fSy�kmgD\`w�]�iT�VgDrSiM_DiMw��un^y�dSn^ZM\`gDn^y[|�\



� � y���c���X[n�gDrS\`_�\To

axcVkDkDn^w�]�i�_Dil\TkmcVy � r¡�{]�c � iM_?wxcVfSy�dSk8tÆcT_ � iln�|Vr�gmildYgDr[_�ilkDr[cV]^dSkjcTt¾gDr[_�ilkDr[cV]^dSk
\`_Di@aS_DcOsen^y[|qkDcqdSn���ZMfS]^gM�

�
	����� N��KJTU�� n^_�ZMfSn�g¨ZhcVoua�]^ih¦en�g���� � cVoqo=f�ySn^ZM\`gDn�cVy=ZhcVoua�]�ih¦[n�g������©]�|TiMwS_�\Tn^Z
ZhcVoua£]�ih¦en^g����eX�gD\`w�np]^n�g���� � cVoua£]�ih¦en^g����~c � iM_�wxcVfSySdSk����Ån^y[il\`_�\`aSaS_�cl¦[n^oq\`gDn�cVy��
� cVyS]^n^ySil\`_b\`aSaS_DcO¦en^o§\`gDn�cVy¨�

�! ~H�" 	 RTL�R�#�PSJlJ%$'&¾RVP[L($ ��) JTU+*-,�.0/21 � *-,�.43-3 �



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk �

�������	��
����
������������

�������! #"%$'&�(*)+ %,-$.�/�10203020203030�0303030�03030�030302020303020203020302020303020203030�03030�0303030�03030202030203020302030202024

57685:9<;�=?>�@8AB=26 03020203030�0303030�03030�030302020303020203020302020303020203030�03030�0303030�0303020203020302030203020203030�0303030+C
576 �ED�FHGJI+K�LNM3IOA?LQP7KR6 03020203030�0303030�03030�030302020303020203020302020303020203030�03030�0303030�03030202030203020302030202030TS

UV��WX"ZY\[],_^`,_�ba�"Z,]Y\c+�d0302020303020203020302020303020203030�03030�0303030�0303020203020302030203020203030�0303030�03030�03030202030fe
gV�Xhji'klY\c�$nmoa�k�k*"%$\pb,_^:a� %,-$!���q03020203020302030203020203030�0303030�03030�0303020203030202030203020302030202030 5 C

� 685:r�PsP+@Q;3IOKut�I+=?;�=vIOK�wuA?FBI+K�=?LNA?LNx+;�I+y�y�FHP#zsLN{|I+t�LQ@QL8A~}76 030�03030�030302020303020203020302020303020 5 �
� 6 �E�s{|IO@Q@R��P7F?FH;2@QIOABLNP7K�I+K�wuK�P7K�IOy�y�F?P3zsLQ{�I+t�LN@QL8A~}76 030203020203030�0303030�03030�030302020303020203020 5#�

�b���! #a��*[]Y���a�c3,]c�m�a�^�,][],]Y\c�a���&�(*��,-m�$n"O^ a�k*k�"%$spb,]^`a� %,-$.���030�03030�03030202030302020 ���
�V���jp'a�^`k�[-Y\c�$.mvc� #a���[-Y���a�c3,]c�m�a�^�,][_,-Y\c+��03030�0303020203020302030203020203030�0303030�03030�03030202030 �7�
�V�X���*c� #a��*[]Y���$R$![-Y1a�����a�c2Y\c�a��*&�YJp'a�^:k�[-Y\c+��0302020303020203020302020303020203030�03030�0303030 � 4
��,-�*[_,-$n�."%a�k*�!in��0303030�0303020203020302030203020203030�0303030�03030�030302020303020203020302020303020203030�03030�0303030�0303020 � �



4 � y���c���X[n�gDrS\`_�\To

����� ������
��
	��R��T
��
� w�LQ=HA?LQK���Alw�L��R;�F?;2K��2;���I+=lt.;2;�K P7t�=?;�FHx+;2w|t.;�A���;2;�K�A���; w�L�����>�@NA?LQ;�= P��.y�F?P#x\LQK�G�@QP���;�F
t.P7>�K�w�=��-P7Fb>�K���;2LNG��JAB;2w x7;2FH=?>�=���;�LQG��JA?;2w A���F?;�=���P7@Nw ��LQFH�2>�L8AB=26��s;�x7;2F?I+@\@QP���;�Fbt!P7>�K�w�=
IOF?;��1K�P��oK! !�-P7F LNK�=HABI+K���;� VLNK#" 5 S%$  &" C'$  (" 4�$  (" � e'$  &" ��� $ " 5#� $  (" � $  &" 575 $  )�-P+FjA*��; =?LQM�;�P��
��LQFH�2>�L8AB= A*��IZAo�2P7{�y�>�A?; IOKd>�K���;2LNG��JAB;2wuA*��FH;2=+��P7@QwuP���t�I+=?LN=,�->�K���ABLQP+K�=��-F?P7{ xOI+FHLQP7>�=
=HLQ{�y�@Q;��]I+{�LQ@QLN;2=- '�-P7F�;�z�I+{�y�@Q;�{|I/.HP+F?LNA?LQ;�=0 +G+;2K�;�FBI+@�=T}\{�{�;�A?F?LQ���->�K���ABLQP+K�=0 J;�AB�+621vP��,3
;�x7;�F0 �P7K�@N}�I4�-;-� @QP���;2F�t.P7>�K�w�=�IOF?;��1K�P��oK5�-P+F6��;�LQG��JA?;2w A*��FH;2=���P7@Qw�=�IOK�w P7K�@N}�P��
��;3I%�+;2Fvt�I+=HLQ=,�]I+{�LQ@NLQ;2=- ��-P7F ;�z�I+{�y�@Q;�y�I+F?L8ABLQ;�= LQK7" � � $  nI+K�w98;:�</">= $ �->�K���ABLNP7K�=oLQK5">? $  @ =?;�; I+@N=?PA" � $  B" �s5 $ IOK�wC" � S%$ED 6�D K�;�P%��A*��;F?;2I+=?P+K�=�=H>�G7G7;�=HAB;�w�LQ='A���IOA*{�;�A*��P\w�=b=?LN{�LN@ I+F
A?PuA���;7FH�2P+F?F?;�@ IOA?LQP7KBGOw�LQ=H�2FHLQ{�LQK�IOA?P7FHGZw�LQ=H�2F?;�y�I+K���}�@Q;�{�{�I�I P���" 5 S%$ I+K�wJ" 575 $  �����LQ�H�
LN=j>�=H;2w�LNK�{�P+=HAvP��lA*��; >�K���;�LQG��JA?;2w�A*��FH;2=+��P7@Qw�@QP���;�Fjt.P7>�K�w�=0 VIOF?; LNK�I+y�y�@QLQ�2I+t�@N;XLNK
A���;;��;2LQG��1A?;2w �3IO=?;+6
K���;���P7F?FH;2@QIOABLNP7K�@N;2{�{|I�=HA IZAB;2=�FHP7>�G���@N}�A*��IZA�LL�IM�->�K���A?LQP7K�LN=
��P7{�y�>�A IOt�@Q;�tJ} I|A���F?;�=���P+@Qw P��G7LNx+;2K t�I+=HLQ=��->�K���ABLNP7K�=- VA*��;�K L8A�{�>�=TAN��I3x7;�IC��LNG��
=H�3I+@QI+F y�F?P\w�>���AO�oLNA���IOA�@N;3I+=TA P+K�; P�� A���; G7L8x7;�K�t�I+=HLQ=O�->�K���A?LQP7K�= P#x7;2F�I+KJ}`w�LN=HA?F?L�3
t�>�ABLNP7K! �I+K�w�x\LN�2;�x+;2FH=BIP &QSR*T'U�VXWZY�W�A*��;4��;2LNG��JAB=�>�=H;2wEtJ}`A*��;|A*��FH;2=+��P7@QwqIOF?; =H{|I+@N@�6
K���LQ= G7L8x7;�= I|��@Q;3IOK[� I3}dABP|��P7K�=TABF?>���AXIM�->�K���ABLNP7KdA���IOAjLQ=6��I+F?w�A?P �2P+{�y�>sAB; tJ}�I+K
>�K\��;2LNG��JAB;�w A*��FH;2=���P7@Qw�P��)�->�K���ABLNP7K�=(�-F?P7{ A���;<G7LNx+;2K|t�I+=?LN=��]I+{�LQ@8}� 7FHP7>�G���@N}� 1tJ} �2P+K]3
=TABFH>���A?LQK�G I
�->�K���A?LQP7K�A*��IOA(��I+==?{�I+@Q@s=?�2I+@ I+Fly�F?P\w�>���A?=��oL8A*��I+@N@�A*��;��->�K���ABLNP7K�=�LQK�A���;
�]IO{�LN@N}76^K,��P {�;�A*��P\w�=�=HLQ{�LQ@QI+F�ABP�A*��;_FH�2P7FHF?;�@ IOA?LQP7K:{�;�A*��P\w�I^��I3x7; t.;2;�KqK�I+{�;2w
LNK�A*��; @NLNA?;2FBIZAB>�FH; I+=�A���;_FH�2P+{�{�>�K�LQ�2IOABLNP7K`��P7{�y�@Q;�zsL8A~}`{�;�A���Psw) `I @ " 575 $ED I+K�w�A���;
F	x+IOF?L IZABLQP+K�FBI+K��`P7F G7;2P7{�;�A?F?LN� {�;�A*��P\w�I @ " ��� $ED 6 � @8A*��P7>�G���A*��;�=?;�{�;�A���P\w�=a��I3x7;
t.;2;�K��2P7K�=HLQw�;�F?;�wdIO= w�LQ=TABLNK���A I+K�w w�L��R;�F?;�K1A0 �A*��;2=?;�{�;�A���P\w�= I+FH;j�2@NP7=?;�@N}�F?;�@ IOA?;2w @ I+=
�oLN@Q@bt.; =?;�;2K�w�>�F?LQK�G|A*��; �2P7>�F?=?; P�� A*��LQ=jy�I+y!;�F D  !{�P7F?;XP7Fv@Q;2=H=jFH;2w�>���; ABP�A*��; =BI+{�;
G+;2K�;�FBI+@'{�;�A���Psw A���IOA<LQ= t�IO=?;2wuP7Ku=?�2I+@ I+F y�F?P\w�>���A<;�=HABLN{|IZAB;2=�6

� w�LQFH;2��A I+y�y�@NLQ�2IOABLNP7K�P��l=?>��H��=?�3IO@ I+F<y�F?P\w�>���A ;�=HABLN{|IZAB;2=��-P7F<y�F?P#x\LQK�GM��;2LQG��1A?;2w
A���F?;�=���P+@Qw�@NP/��;2FXt.P7>�K�w�=Xw�P\;2= K�P+Ab *IOAdc�F?=TA G+@ I+K���;� *=?;2;�{ xsLQI+t�@N;a�-P+FX{�P7=TA t�IO=?;2=�6
K���;7�-P7@N@QP��oLQK�G�LNK�w�LNF?;2��AdI+y�y�@NLQ�3IZABLQP+K�P�� A���LQ=dI+y�y�FHPJI+�H�e�-P7FC��;�LQG��JAB;�w/A*��F?;2=+��P7@Nw�=
��I+=�t!;�;2K IOA?A?;2{�y�AB;�w! lt�>�Aa��I+=�K�P+A�{�;�AA�oLNA*��=H>��2��;2=H=0fCc�F?=TA ;�zsy�FH;2=?=�I[��;2LQG��1A?;2w
A���F?;�=���P+@Qw P���I�t�I+=?LN=��]I+{�LN@N}dI+=�I+K >�K���;2LNG��JAB;2w A*��FH;2=+��P7@Qw P���I K�;-� t�I+=HLQ=��]I+{�LQ@8}� 
IOK�w�A*��;�K A���;2K^�-P7FH�2;�=?{�I+@N@*=H�3I+@QI+F�y�F?P\w�>���AB=��oL8A*��A*��;�K�;-�g�]I+{�LN@N}+6dK���;�y�F?P7t�@Q;2{
�oL8A*��A*��LN=�I+y�y�F?PJIO�H� LQ=lA*��IOA�A���;jK�;-�h�]I+{�LQ@8}�LQ=�A~}\y�LQ�2I+@Q@8}�ABP\PXy!P���;2F+�->�@.A?P�I+@N@QP���A���;
��P7K�=TABF?>���ABLNP7K�P��!Ii�->�K���ABLNP7K���I3x\LQK�Gj=?{�I+@Q@\=?�2I+@ I+F*y�F?P\w�>���AB=2�oL8A*��I+@N@\A���;j�->�K���ABLNP7K�= LNK
A���;O�]IO{�LN@N}76�k�P7Fo;�z�I+{�y�@N;� �" 575 $ y�F?P#x+; A*��IOAoA���P @N;�x+;2@Q=<P�����;�LQG��JAB;�w�A*��F?;2=+��P7@Nw�=v�2I+K
t.; =HLQ{�>�@QIOAB;�w tJ} A���F?;�; @Q;�x7;�@Q=�P%�n>�K���;�LQG��JAB;�w�A*��FH;2=���P7@Qw�=�6&1v;�F?;% 7A*��;�}A��I3x+; F?;2y�@ I+��;2w
A���; P+F?LQG+LQK�I+@'t�I+=?LN=l�]I+{�LQ@8} P��m��;�LQG��JAB;�w�A*��FH;2=+��P7@Qw�=dn&olpotJ}uA���; =HLQG7K�LLc��2I+KJAB@N}�{�P7FH;



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk C

y.P���;�F+�->�@&�]I+{�LQ@8}u�2P7K�=HLQ=TABLQK�G P���>�K\��;2LNG��JAB;�w:A*��F?;2=+��P7@Nw�=�P���>�K\��;2LNG��JAB;�w:A*��F?;2=+��P7@Nw�=
n2o��#6
�\�3I+@QI+F�y�F?P\w�>���A ;�=HABLN{|IZAB;2=
��I3x+;|t.;2;2K:;2{�y�@QP#}+;2w7�-P+FXy�F?P#x\LQK�G ��;�LQG��JA?;2w:A���F?;�=���P+@Qw
@NP���;�Ft.P7>�K�w�=�LQK�A*��;MFH=Hy!;���A?FBI+@�{�;�A���PswPIXP%�&" C'$ ����LN�H��LN=0 ���P���;�x7;�F0 �I+y�y�@NLQ�3IOt�@Q; P+K�@N}
A?P�t�I+=?LN=��]I+{�LQ@QLN;2=oA*��IZAXI+F?;�P7FTA*��P+K�P7F?{�I+@ @ IOA�@N;3I+=TA�P#x7;2FXI @ IOF?G7;�=H>�t.w�P7{�I+LQK D 6��:;
G+LNx7;XI�G7;�K�;2F?I+@'F?;�=?>�@8A<A���IOAo=H>�t�=?>�{�;�=<A���;9FH=?y.;2��ABFBIO@'{�;�A*��P\wV6 I

���]����� Y\c3(�[- %cO� @ �`;XLQK�w�LQ�3IZAB;�G7;�K�;2F?I+@'F?;�=?>�@8AB=<t1}��Z nIOK�wd=Hy!;��2L�c����2P7{�y�@Q;fzsLNA~}�I+yZ3
y�@QLQ�2IOABLNP7K�=otJ}	� D 6 @ � D K���; F?;2=H>�@NA I+F?P+>�K�w[����LN�H��A*��LQ=jy�I+y!;�FjLN=j�2P+K�=HA?F?>���AB;2w�LN=vA���;
�-P+@Q@QP��oLNK�G�f�L���t�I+=HLQ=i�]IO{�LN@QLQ;�= =BIOA?LQ= � }d��;2FTA I+LNK[��;2I��u=HA IOt�LQ@NLNA~}��2P+K�w�LNA?LQP7K�=0 nA*��;�K�I|w�L 3
FH;2��A�IOy�y�@QLN�3IOA?LQP7K P��R=H�3I+@QI+Fly�FHPsw�>���A�;2=TABLN{|IOA?;2=lWZT�Y�
�'V Y���W,��;�LQG��JAB;�w�A���F?;�=���P7@Nw @QP���;�F
t.P7>�K�w�=26
�:;jw�;�x7;�@QP7y�A*��LN=�FH;2=?>�@NA�t1} �-P7FH{|I+@NLQM�LQK�G =H;�x+;2FBIO@R�2@QI+=?=HLQ�2I+@nK�P+ABLNP7K�=P��'IOy�y�F?P3zsLQ{�I+t�LN@�3
L8A~}�P��(�->�K���ABLNP7K�=6�-FHP7{ I =?y�I+��; =?y�I+K�K�;2w tJ}�I G7L8x7;2K t�IO=?LQ=�6OK,��P�P���A*��;�=?; K�P+A?LQP7K�=
��P7F?FH;2=Hy!P7K�w ;�z�I+��AB@N}�A?P ��P7{�y�>�A I+t�LQ@QL8A~} tJ}a��;2LQG��1A?;2w IOK�w|>�K���;2LNG��JAB;2w�A*��FH;2=���P7@Qw�=�P��
A���;ot�I+=HLQ=2�->�K���ABLNP7K�=��JA���;2=H;oA���P�K�P+A?LQP7K�=l=?I+K�wP�oLN�H��A���P�LQKJAB;�F?{�;2w�LQIOAB;�K�P+ABLNP7K�= P%�VI+yZ3
y�F?P3zsLQ{�IOABLNP7K! JP7K�;vP��!����LN�H� ��;j�3IO@Q@ F+��LNG��]3~;�K�;2FHG+}�I+y�y�F?P3zsLQ{�IOABLNP7K! I
����LQ�H� LN=?P7@QIOAB;�=
A���;�>�=?;XP��*=?�2I+@ I+F y�F?P\w�>���A<;�=HABLN{|IZAB;2=oIOK�wdy�F?P#x\LQw�;�=oA���;
�+;�} ABP P7>�FoF?;�=?>�@8A36
@ � D K*P�LN@Q@N>�=HA?FBIOA?;�A*��; F?;2@QIOABLNP7K�=+��LQy�t.;�A���;2;�K�A���; xOI+F?LNP7>�= K�P+ABLNP7K�= P��!I+y�y�F?P3zsLQ{�IOABLNP7K! 
��; G7L8x7;�G7;2K�;�FBI+@�{�;�A*��P\w�=d�-P7F y�F?P#x\LQK�G�K�P7K�I+y�y�F?P3zsLQ{�I+t�LQ@NLNA~}+6��~K�=?P7{�;��3I+=H;2=0 lA���;
{�;�A���P\w�=�y�F?P#x\LQw�;�I�������R�������Y R V������ V T! �P%� @ K�P7K D I+y�y�FHP#zsLN{|I+t�LQ@QL8A~} I+=;��;2@N@�6 @ � D �:;
y.P7LNK1A P7>�AC��P�� A*��;�{�;�A*��P\w�=|A���IOA4��I#x+; t!;�;2K�>�=H;2w �-P7F|y�FHP#xsLNK�G�A*��F?;2=+��P7@Nw�I+K�w
��P7{�{�>�K�LN�3IOA?LQP7K ��P7{�y�@Q;�zsL8A~}|@NP/��;2Fot.P7>�K�w�=0 nF?;�w�>��2;�A?P�A���;2=H; G7;�K�;2F?I+@'{�;�A*��Psw�=�6
@ � D�" =?LQK�G�A*��;�=?; K�P+ABLNP7K�=XP��<I+y�y�FHP3z�LN{|IZABLQP+K! ��; =TAB>�ws}:A���; =?y.;2��L I+@y�FHP7y!;�FHA?LQ;2= P��
IOy�y�F?P3zsLQ{�IOA?LQP7K �-FHP7{ r�P\P7@Q;2I+K�t�I+=HLQ=��]I+{�LQ@NLQ;2=- �I+K�w�A*��;uA?FBI+K�=HLNA?LNx7; K�IOAB>�FH;�P���I+yZ3
y�F?P3zsLQ{�I+t�LQ@NLNA~}+6 @ � D �:;jLN@Q@Q>�=HABF?IOAB; A���;j>�=H;jP��'A?FBI+K�=?LNA?LNx+;jI+y�y�F?P3zsLQ{�I+t�LN@QLNA~} LQK�=?;�x7;2F?I+@
y�F?;�x\LNP7>�=�@QP���;�F t!P7>�K�w y�F?P\P��-=0 �I+K�wELQKqy�I+FTABLN�2>�@QI+F0 2��;d=+��P�� ��P�� A?P tJ}\y�I+=H=�A���;
��P7{�{�>�K�LN�3IOA?LQP7K �2P+{�y�@N;�zsLNA~}�t!P7>�K�w�=
����LQ�H�:{|I+KJ}�y�F?;�x\LNP7>�= FH;2=H>�@NA?= >�=H;|IO= LNK1A?;2F 3
{�;2w�L I+FHLQ;2= @ A���;#FH��P7{�{�>�K�LN�3IOA?LQP7K �2P7{�y�@N;�zsLNA~} {�;�A���PswPI D LNK`A*��; y�F?P\�2;�=?=�P%�oy�F?P#x�3
LNK�G�A*��FH;2=+��P7@Qwq��P7{�y�@Q;�zsL8A~}�@QP���;2FHt!P7>�K�w�=26 @ � D �~K�I+w�w�LNA?LQP7K! 2��;�P7t�ABI+LQKEI�G7;2K�;2FBIO@
��P7{�y�@Q;fz�L8A~}�>�y�y!;�F�t!P7>�K�w!f >�K���;2LQG��1A?;2wqA*��FH;2=+��P7@Qw�=�P%�l�->�K���A?LQP7K�=�A���IOA�I+FH; @QLNK�;3I+F
��P7{�t�LNK�IOA?LQP7K�=vP��I+FHt�LNA?FBI+FHLQ@N} {|I+KJ}�r�P\P7@Q;2I+K9�->�K���ABLNP7K�= LNK�IM�]I+{�LQ@8}$# �3IOK�LQK[�]I+��A
t.;o;�zsy�FH;2=?=H;2w�I+=I+K >�K���;2LNG��JAB;2w�A*��FH;2=+��P7@Qw�P�� @ y.P7@N}+P7{�L I+@N@N}�{�I+KJ} D �->�K���A?LQP7K�=�LNK%#M 
y�F?P#x\LQw�;�w�A���; @NLQK�;2I+F��2P7{�t�LQK�IOA?LQP7K�= ��I3x+;�=?{�I+@Q@nABP+ABI+@ ��;�LQG��JA36&K���LQ= LN= I G7;�K�;2F?I+@QLNM3I'3
A?LQP7KdP���I|FH;2=H>�@NAvP��i" C/$ A*��IOA r�P\P7@Q;2I+K �->�K���A?LQP7K�=l����P7=H;�k�P7>�F?LN;2F ABF?I+K�= �-P7F?{�=i��I#x+;�I
=H{|IO@Q@'&,p*K�P+F?{ �2I+K�t.; ;�zsy�F?;�=?=H;2w IO=lI+K�>�K���;2LQG��1A?;2w A*��FH;2=+��P7@Qw�P%�!y�I+F?L8A~}O�->�K���ABLNP7K�=�6



S � y���c���X[n�gDrS\`_�\To

@ � D �sLNK��2;�{|IOK1}XP���A*��;�{�;�A*��P\w�=��-P+F*=+��P��oLQK�G K�P7K�I+y�y�F?P3zsLQ{�I+t�LQ@NLNA~} I+K�w;��;�K��2;�@QP���;�F
t.P7>�K�w�=�LQKJx+P7@Nx+;Mc�K�w�LQK�G�G+PsP\w`>�y�y!;�F t.P7>�K�w�= P7K�=?�2I+@ IOF y�FHPsw�>���A?=�t!;�A���;�;2K �->�K�� 3
A?LQP7K�=0 ��;�G+LNx7;X=?;�x7;�FBI+@*G7;2K�;�FBI+@�{�;�A*��Psw�=��-P7F<w�P7LNK�G|=HP�6 @ � D �~K�y�I+FTABLQ��>�@ IOF0 B��; G7LNx+;
IOK ;fz�IO{�y�@N; P��jI FH;3I+wZ3~P7K���;98;: < �->�K���A?LQP7KqP��vw�;2ysA*� � A���IOA ��I+= I =?{�I+@N@�=?�2I+@ IOFy�F?P\w�>���A��oL8A*��;�x+;2FH}^n&olpj�->�K���A?LQP7KV6
�:;A�-P7FH{|IO@Q@N}|w�;-c�K�; xOI+F?LNP7>�=<K�P+A?LQP7K�=<P��2��;3I%��I+K�w�=HABFHP7K�G�=HA IOt�LQ@NLNA~}�P��lt�I+=?LN=i�]I+{�L�3
@NLQ;�=�I+K�w =���P/� A*��IZA�LL��I t�I+=HLQ=��]I+{�LQ@8}dLN= =HABI+t�@N;�LQK�A*��;;��;2I��+;�=HA�=H;2K�=H;� 'A*��;2K @QP���;�F
t.P7>�K�w�= P7K A���;�=HLQM�; P�����;2LNG��JAB;2w�A���F?;�=���P+@Qw�= P%��A*��;�=?; t�I+=?LN=��->�K���ABLNP7K�=��2I+K�t.; y�FHP%x+;2K
>�=?LQK�G�=H�3I+@QI+F y�FHPsw�>���Ao;�=HABLN{|IZAB;2=�6 @ � D �1A I+t�@N;�t�I+=HLQ=j�]I+{�LQ@NLQ;�=0 1LQK y�IOFHABLN�2>�@QI+F0 sLQK���@Q>�w�;
P+FHA*��P7K�P7FH{|I+@�t�I+=?LN=��]I+{�LQ@NLQ;�=0 JI+K�w I =Hy!;��2LQI+@n�3I+=H;vP��RA*��LN=�FH;2=?>�@NA}sLN;2@Nw�=lA*��;4FH=?y.;2��ABFBIO@
{�;�A���P\w�IdP%�
" C'$ 6 " =?LNK�Gu=?�3IO@ I+F�y�FHPsw�>���A ;2=HA?LQ{�IOAB;�=0 ��;�G7L8x7;�I+K`IO@NAB;�F?K�IZABLNx+; y�F?P\P��
P%�XI+K�P7@Nw @NP/��;2F�t!P+>�K�w�P��M" � � $ P7K A*��;d=?LQM�;�P��N��;2LNG��JAB;�w�A*��FH;2=���P7@Qw�=�P���y�IOF?LNA?LQ;�=
@ P7F�� T0W��A�->�K���ABLNP7K�= D K�;�;2w�;�w�ABP ��P7{�y�>�AB;XI+K[8;: < " � $ �->�K���ABLQP+KV6(K���; y�F?P\P���LNK7" � � $w�Ps;�=�K�P+A A I��O; w�LQFH;2��A�I+w�xOI+KJABI+G7;|P%� A*��; =TA I+t�LQ@QL8A~}�P�� A���;|t�IO=?LQ=�6 @ � D �~KqI+w�w�LNABLNP7K! 
��; y.P7LNK1A<P7>sA I G7;2K�;2FBIO@*{�;�A���PswuP���>�=?LNK�G�A���; w�LNx\LQw�;XI+K�w��2P+K��1>�;2Fvy�I+FBIOw�LQG7{ I+K�w
IOw�I+y�A?LQK�G =?�2I+@ IOF<y�F?P\w�>���A<;�=HABLN{|IZAB;2= A?P�G+LNx7;�@NP/��;2Fot.P7>�K�w�=l�-P7Fo=TA I+t�@N;�I+K�w�I+@Q=HPa�-P+F
��;2FTA I+LNKJ��LNG���@N}`>�K�=TA I+t�@N;dt�I+=?;�=26 � =�P7K�;dI+y�y�@NLQ�2IOABLNP7K! �A*��LN= }\LN;2@Qw�= A���;dA���;JFHG7;2P'3
{�;�A?F?LN� {�;�A���Psw) `I P+FCFTxOI+FHL IOA?LQP7K�FBIOK��\I {�;�A*��P\w�P���" ��� $ ����LN�H�[��I+= >�=H;2w�ABP|y�F?P#x7;% 
�-P+F�;fz�I+{�y�@Q;� �A*��IOA�A*��;C�->�K���ABLNP7K��	��
 ���3I+K�K�P+A�t!;���P7{�y�>�AB;�w�I+=�I+KE>�K���;2LQG��1A?;2w
A���F?;�=���P+@Qw P��j�-; � =H}\{�{�;�ABFHLQ�;�->�K���ABLNP7K�=26aK���;�=?;�;�z�I+{�y�@Q;�=�{�P+A?LNxOIOA?;�Iu��P7K'.H;���AB>�F?;
A���IOA�I+@N@ P��<A*��;�t�I+=HLQ=��]I+{�LQ@NLQ;2=d�-P7F;����LN�H�_��;2LNG��JAB;2wEA*��FH;2=+��P7@QwE@QP���;2F t.P7>�K�w�=�I+FH;
��>�F?FH;2KJAB@8} �1K�P��oK! �I+F?; LNK �]I+��A�=TA I+t�@Q; LQKqI[��;3I%��=?;�K�=?;O6 K���LQ=;��P7>�@NwEy.;2FH{�L8A A���;
>�=?;XP���=TA I+K�w�I+F?wd{�;�A*��P\w�= t�IO=?;2wdP7K�=?�2I+@ I+F y�F?P\w�>���A<;�=HABLN{|IZAB;2=o;�x7;2KuA*��P+>�G���A*��;�=?;
t.P7>�K�w�=i��I#x+; ��>�F?FH;2KJAB@8} t.;2;2Kuy�FHP%x+;2Kd>�=?LNK�G�POA*��;�F {�;�A*��P\w�=26
@ � D �:;|G+LNx7;�;�z�I+{�y�@N;2=XP�� K�IOA?>�FBIO@�r�PsP7@N;3I+K t�I+=HLQ=
�]I+{�LQ@QLN;2=jA���IOA I+F?;�=HABI+t�@Q;O6uD K�;
P%� A*��; ;�z�I+{�y�@Q;�=vP%� =HABI+t�@N; t�IO=?LQ=��]I+{�LQ@NLQ;2=�LQKJx7P7@8x7;�=vA*��F?;2=+��P7@Nw�GJIOA?;2=oA*��IZAvABI��+; F?;3IO@
xOI+@N>�;2=I+=LQK�y�>�A36�K���LQ=�LNK�w�LQ�2IOAB;�=I�w�LQF?;���A{�;�A*��Psw�3~>�=HLQK�G�=H�3I+@QI+Fly�F?P\w�>���A;2=HA?LQ{�IOAB;�=
3��-P+F�y�F?P#x\LQK�G�@NP/��;2F�t.P7>�K�w�=
�-P+F�I+K I+@QG7;�t�FBIOLQ����LQF?��>�LNA {�P\w�;2@  !����LQ�H� LN=�F?;2@QIOAB;�w�ABP
A���; {�P7F?;�=HABI+K�w�I+FHw! �I+FHLNA*��{�;�ABLQ� ��LQF?��>�LNA0 I+K�w�A*��;|I+@QG7;�t�FBIOLQ�� *@QLNK�;3I+FXw�;��2LQ=HLQP7K:ABF?;�;
{�P\w�;2@_6
@ � D k�LQK�IO@Q@N}� Z��;�G7LNx+;XI {�;�A���P\w �-P+F �2P7K�=TABFH>���A?LQK�G�>�K�=TA I+t�@N;�t�I+=H;2=0 .I+K�w
@ � D =���P�� A*��IOA ;�x7;�K|=HLQ{�y�@Q;��]I+{�LN@QLN;2=�P��nA*��FH;2=���P7@Qw��->�K���ABLNP7K�=0 @ I+@Q@sP�� ����LQ�H� ��I3x7; A���;
=?I+{�;XA���P|=T}s{�{�;�ABFHLQ;�= D  .I+FH;�>�K�=HABI+t�@N;� �A*��;�F?;�t1}uLNK�w�LQ�2IOABLNK�G�I�y.P7=H=?LQt�@Q;�F?;2I+=?P7K ���J}
@NP���;�F<t.P7>�K�w�=��-P7F,��;�LQG��JA?;2wdA���F?;�=���P+@Qw�=oP���A*��FH;2=+��P7@Qw�=vIOF?;�y�F?P#x\LQK�G�=HP�w�LL���2>�@8A36

���NUV�� "%�na��*,��Ja� %,-$.�� �~K��s;���A?LQP7K �] B��;XG7L8x7;Xt�I+=?LN��t�I+�H�1G7F?P+>�K�w�I+K�wd;fz�y�@ I+LNKuA���;
K�P+A IOA?LQP7KqA*��IOAM��;�>�=?;+6 �~K��\;2��A?LQP7K �  j��;�w�; c�K�; �-P7>�F A~}sy.;2=|P���I+y�y�F?P3zsLQ{�IOABLNP7K! 



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk e

y�F?P#x\LQw�;�{�;�A���P\w�=M�-P7F�;2=TA I+t�@NLQ=+��LQK�G:K�P7K�;fzsLQ=HA?;2K���;�P��XI+y�y�F?P3zsLQ{�IOABLNP7K�=0 �=HAB>�w�}�A���;
y�F?P7y.;2FTABLQ;�=�P���I+y�y�FHP3z�LN{|IZABLQP+K�=i�-FHP7{ I r�P\P7@N;3I+K�t�IO=?LQ=- V;�zsy�@NP7F?;�A���;�ABF?I+K�=HLNABL8x7;�K�I/3
A?>�F?; P�� I+y�y�FHP3z�LN{|IOt�LQ@NLNA~}� !G7LNx+;�{�;�A*��P\w�=N�-P7F�P7tsA I+LNK�LQK�G|=?�3IO@ I+F�y�FHPsw�>���AX;2=TABLN{|IOA?;2=- 
IOK�w�=+�+;�A?�H� I+y�y�@NLQ�3IZABLQP+K�= P���IO@Q@VP���A*��; I+t.P%x+;� �-P7Foy�F?P#x\LQK�G�A*��F?;2=+��P7@Nw�I+K�wu�2P+{�{�>Z3
K�LQ�3IZABLQP+K���P7{�y�@Q;�zsL8A~}�@QP���;2Ft!P7>�K�w�=26��~K �s;2��ABLQP+K 4  \��;jG7L8x7;<=HA IOt�LQ@NLNA~}���P7K�w�L8ABLNP7K�=�P7K
t�I+=?LN=,�]I+{�LN@QLN;2=lA*��IZA y!;�F?{�LNA ��;�LQG��JAB;�w A*��FH;2=���P7@Qw�@QP���;2F t.P7>�K�w�= ABP�t.;�y�F?P#x+;2K�>�=?LNK�G
=H�3I+@QI+F�y�FHPsw�>���A�;2=TABLN{|IOA?;2= ��I+y�y�@N}uA*��LN=�F?;�=?>�@8A�ABP�G7LNx+; I+K I+@NA?;2FHK�IOABL8x7;�y�FHPsP%��P%��A���;
FH;2=H>�@NA�A*��IOA�8;: < " � $����� o p ��I+K�w w�LQ=H�2>�=H=,��P���A*��LQ=�FH;2=H>�@NA��3I+K t.;vI+w�I+y�A?;2w A?P =���P/�
>�K�LL�-P7FH{ K�P+K�I+y�y�FHP3z�LN{|IOt�LQ@NLNA~} �-P7F��2;�FHABI+LQK#��LNG���@N}`>�K�=TA I+t�@N; t�I+=H;2=26 �~K��s;2��ABLQP+K C  
��; =+��P���=?;�x+;2F?I+@R;fz�IO{�y�@N;2=�P��br�P\P7@Q;2I+K�t�I+=?LN=��]IO{�LN@QLQ;�= �2P+K�=?LN=HABLNK�G P%�!�->�K���ABLQP+K�=�P#x+;2F
w�LQ=?��F?;�AB; IOK�w`��P7KJABLQK1>�P+>�= w�P+{|I+LNK�=�A*��IZA�I+FH;�=TA I+t�@Q;�� I+K�w`w�LQ=?��>�=?=O��P�� P7K�;�P�� A���;
��P7KJABLNK\>�P7>�= ;fz�IO{�y�@N;2=vG7LNx+;2= I�{�;�A*��P\w�P���y�F?P#x\LQK�G�@QP���;�Fjt.P7>�K�w�=6�-P7FvI+K�I+@NG7;2t�F?I+LQ�
��LQFH�2>�L8Aj{�Psw�;2@  �>�=?LQK�G|=?�2I+@ IOFvy�FHPsw�>���Av;2=TABLQ{�IOA?;2=26�~K��s;2��ABLQP+K S  ��; G7LNx+;�I�{�;�A*��P\w
�-P+Fj;2=TA I+t�@QLQ=+��LQK�G LQK�=TA I+t�LQ@QL8A~} P��I|t�I+=?LN= I+K�w�=+��P�� A*��IOAjA*��;�F?;�;fz�LN=HA�r�PsP7@N;3I+Kdt�I+=H;2=
A���IOA<I+FH;�>�K�=TA I+t�@N;���LNK4�]I+��A0 P��;�=+��P��/A*��IOA<I���LQG���@N}�F?;�=HABFHLQ��AB;2w �]I+{�LQ@8} P��*A���F?;�=���P+@Qw
�->�K���A?LQP7K�=oLN= >�K�=HABI+t�@N;+6

�,��� ���*� 	� T� �&� T�b�

" K�@Q;�=?= POA*��;�F+�oLQ=H;�=Hy!;��2LLc�;2w! JIO@Q@��->�K���ABLQP+K�= I+FH; �-FHP7{ =?P7{�;�=H>�t�=H;�A�
 � 9 �<ABPj9 6mknP+F
;fz�I+{�y�@Q;� �
 �2P7>�@Qw t!;���X5��35�� � �JP+F�A*��;o��P7KJABLQK1>�P+>�=�w�P7{�I+LQK @ � �35 D � �7P7F�15�� 02030 ����� � 6K���;��S3�AB>�y�@Q;2=�LNK���X5��35�� � I+F?; x\LQ; ��;�w I+=�=?>�t�=?;�AB= P��!t.P+A*��9 � �� SW A*��;�c�K�LNAB; x+;2��A?P7F
=Hy�I+��;	� k�� �  ��oL8A*� 3B5�{�I+y�y�LNK�G:A?P�5�� ��� I+K�w 5�{|IOy�y�LQK�G:ABP � � ����6 K���;�K1>�{ t!;�F P��
IOF?G7>�{�;2KJA?=�P��oI9�->�K���A?LQP7K�LN= P%� AB;2K�P+{�L8A?AB;�w`IOK�w�LQ= I+=?=H>�{�;2w�ABP�t!; ��6��\LQ{�LQ@ IOF?@N}� 
A���;���P7F?w�= FTy!P7@8}\K�P7{�L I+@N@N}�{�I+KJ}ZI�I+K�w_FTy!P7@8}\K�P7{�L I+@N@N}�t.P7>�K�w�;2w�I >�=H>�I+@N@N}�F?; �-;2F?=�ABP
I�y!P+@N}\K�P7{�L I+@!LQK���6,knP+For�PsP+@Q;3IOK �->�K���ABLNP7K�=oLQK��2@Q>�w�LQK�G �H��IOFBI+��AB;2FHLQ=TABLQ�N�->�K���ABLNP7K�=<P��
=H;�A?=0 �A���; FBIOK�G7; LQ= 15��!�X5��\ lxsLN;-��;2w I+= I�=?>�t�=?;�A|P��v9 6 K��1>�=- �-P7F�;fz�I+{�y�@Q;� lA���;
�->�K���A?LQP7K�=�", $#�;�AB�O6 {|I+y �-F?P+{%15��!�X5�� � ABP&15��!�X5���LNKuA���;XP7tJxsLNP7>�=�� I3}� S�oL8A*� 3B5
ABI��1LQK�G�A���;�y�@ I+��;�P��*A���;�>�=?>�I+@l5XI+K�w 5�ABI��1LQK�G�A���;�y�@ I+��;�P�� � 6

K���;6knP+>�F?LN;2F�ABFBIOK�=+�-P7FH{ P��bIO�->�K���ABLNP7K('C�-F?P7{)��X5��35�� � P7F � k�� � ABP 9 LN=�w�;2K�P+A?;2w*' I+K�w�LN= G7LNx+;2Kut1}
*' @,+ D�- 5/.�� �10

243 � ��5�
' @76 D @ �X5 D98�:!; 2/< �

A���;2FH;2tJ}=' @,+ D �3I+Kqt.;4�oF?LNAHAB;�K IO= >
2/3 � ��5�

*' @76 D @ �X5 D 8�:!; 24< 0 K���;C�->�K���ABLNP7K�=@? 2 @7+ D I+FH;
w�;-c�K�;�w�I+= @ � 5 D 8�:!; 24<  �I+K�w I+F?; G7;�K�;2F?I+@Q@8}`�2I+@Q@N;2wqy�I+FHLNA~}7�->�K���A?LQP7K�=0 �A*��;C�->�K���ABLNP7K
?2p 5 LN= �3I+@N@Q;2w A���; 
 ��R V � ���->�K���ABLQP+K! �I+K�w�? < 5 LQ= �2I+@Q@N;2w A*��;X��P7K�=TA I+KJA A� )Yj�->�K���A?LQP7KV6



? � y���c���X[n�gDrS\`_�\To

K���;Ok�P7>�F?LN;2F ��Ps; ����LQ;�K1A?=jP�� Ia�->�K���A?LQP7K '^�-FHP7{ @ � �35 D � ABP�9 I+F?;Xw�;�K�P+AB;�w *' @76 D
�-P+F 6 ��� ��w�;-c�K�;2w�IO= *' @ 6 D -��� '

@ 6 D�� �
	��� 2 :�� = +
K���;�=Hy�I+�2;�P%���->�K���A?LQP7K�=,�-FHP7{ I+KJ} =?>�t�=?;�A 
qP��*9 � A?P 9 LQ=�w�;2K�POAB;2w�� �  �I+K�w�LN=

; �1>�LQy�y.;2w �oLNA��uA���;�>�=?>�IO@�LNK�K�;�F y�F?P\w�>���AbfLL� 
 LQ=<I�w�LN=?�2FH;�A?; I+K�w c�K�LNAB;�=H;�AvL�6 ;� �A���;
=Hy�I+��; LQ=
c�K�L8AB;�w�LQ{�;2K�=HLQP7K�I+@  'A*��;2K�� ' ����� � -������ 5/. � 
!� > : ' @7+ D � @7+ D  �I+K�w:LL� 
 LN=
@ � �35 D � ��L_6 ;% �A*��; =Hy�I+�2;XLQ= LNKPc�K�L8AB;�w�LN{�;�K�=?LNP7K�I+@  \A���;2K"� ' ���#� � -!���
�%$� ' @,+ D � @7+ D = + 6�\P7{�;�ABLN{�;�=vA*��;�LQK�K�;�F y�FHPsw�>���A�LQ=vw�;-c�K�;2w �oLNA���F?;2=Hy!;���A�A?P�I w�LQ=TABF?LNt�>�A?LQP7K'& P#x+;2F

���L�6 ;� �& @,+ D)( � �-P7F + � 
 I+K�w >

:
& @7+ D - 5� XP7F*$� & @,+ D = + - 576 K���;2K

� ' ���+� � ; , -!���
� > : & @,+ D ' @,+ D � @7+ D P7F-� ' ���.� � ; , -!���
�/$� & @7+ D ' @7+ D � @7+ D = + 0 K���;=H;�A P�� y�I+FHLNA~}^�->�K���ABLNP7K�= ? 2 f 6 � � k � � IOF?;�{�>�AB>�I+@Q@8}�P7FHA���P7G7P+K�I+@lLQK0��132Bp ; p�4 5  �t�>�AK�P+A�K�;2���2;2=H=BI+FHLQ@8}�LQK��!132Bp ; p�4 5 ; ,  (�-P7F I+FHt�LNA?FBI+FT}`w�LN=HA?F?LQt�>�ABLNP7K�=5&�6#1<P/��;�x+;2F- A*��;�=?;�->�K���A?LQP7K�= �2P7K�=HABL8AB>�A?;|Id�2P7{�y�@Q;�AB; @ y.P7=H=?LQt�@N} F?;�w�>�K�w�I+KJA D t�IO=?LQ=
�-P7F6� 132Bp ; p�4 5 ; ,  ��-P+FIOK1}�&�6jK���;XK�P7FH{�=oI+FH;�w�;-c�K�;2w�I+=o>�=H>�I+@ f6�7� '8�7�`p ; � -������ >: 3 � � ' @,+ D � ��P7F > � � ' @,+ D � = + �
IOK�w���� '9���;: ; � -!���
�!< 6>= : 3 � � ' @7+ D � 6&1<P���;�x7;2F- .A���; �/3�K�P7F?{?��� '8��� � ; � -������6@ � ' � '*� � 0K���; K�P7FH{�=�2P7>�@Qw IO@Q=?PXt.;vw�; c�K�;�w4�oLNA*��F?;�=?y.;2��A�ABP�IXw�LQ=TABFHLQt�>�A?LQP7KA& P#x+;2F 
`LNK�A���;
>�=?>�I+@&��I3}76 k�P7F�;�z�I+{�y�@Q;% B��� '9��� � ; � ; , -!���
��C � ' � '*� � ; , 0 K���;�y�F?P'.H;���ABLNP7K '8� D �-P+FE t!;�LQK�G|I�=H>�t�=?y�I+�2;�P%�F�%G�LN=<A���; ��P7{�y!P7K�;2KJAjP%� ' LNK E 6�K��1>�= '8� D"H�'9� DJI - '
IOK�wdL��JK �-P7FH{�=oI+K�P7FTA*��P+K�P7F?{�I+@!t�I+=?LN=��-P7F E  �A���;2K '8� D - >L 3NM � ' ���-� � � 0

K���;��-P7@N@QP��oLQK�G|I+F?; t�IO=?LQ� y�F?P7y.;2FTABLN;2=�P���A*��; k�P7>�FHLQ;�F =?y.;2��ABFBI�P���r�P\P7@Q;2I+K �->�K�� 3
A?LQP7K�=26

OQPSRUT�VUWYXZW�[U\^]`_�acb d^eYfg\^bih 'kj bQl � \cm^no] � k � �qp eYrQn%_�\^s7st\vuJf�bxw5rQ\^stlzy
{ f}|�~ j ]�h�n^m j s�� h�ftlxn�b eYf�e��S�

��� '9��� �� - @ 5/.�� � D 0
: 3 � ��5�

' � @7+ D=- 0
: 3 � ��5�

*' � @7+ D - �7� *'J��� �� 0
��rif�h�ftlinob eYf
e��"r \^stlqh j s7h�\�uJrQn�b�eYrQn5[U\�ac]�fgn�]5d�\�n��#doftn�b eth *' @,+ D j ]�n�]�n��Qs j d�n�l� ��eYr n!d�\�n��#d�fgn�b eYh�uJrQn�b ' f�h�n��c�U]�noh�h�n�l j h j s7f�bQn j ]`d�\^� � f�b j eYft\�b/\^_ j b��-h�n^e\^_9\�]NeYr \^bQ\^]�� j s � j h�f7hB_�acbQd�eYft\�bihNy

{ f�f}|���rQnAm j s�a�n�\^_�eYrQn�et] j bih�_�\^]�� j e � � f7h6eYrQn6n��c�Fn�d�e�n�lkm j s
a�n�\^_�eYr n�_�avbQd^etft\^bS�
*' @ � ��D - @ 5/.�� ��D 0

2
' @76 D�0



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk �

K���;��-P7@N@QP��oLQK�G�A*��;�P7F?;�{ ;�zsy�F?;�=?=H;2= K�P7K�I+y�y�F?P3zsLQ{�I+t�LQ@NLNA~}uP���r�P\P7@Q;2I+K �->�K���ABLQP+K�=
>�=?LQK�G ; �1>�L8x+IO@Q;2KJA�=HA IZAB;2{�;2KJA?=�P��.I+y�y�F?P3zsLQ{�I+t�LN@QLNA~}+6!K���;�=?;oI+FH;�y�FHP%x+;2K�w�LNF?;���AB@8}�>�=?LNK�G
A���;�w�>�I+@QL8A~}�y�F?LNK��2LNy�@Q;XLQK#" � S/$ I+K�w I+F?; y�F?P#x7;�K @ I+K�w�;�zsy�F?;�=?=H;2w D w�L��R;�F?;2KJA?@N}uLQK " 575 $
IOK�w ">? $ I+= G+;2K�;�FBI+@NLQM3IZABLQP+K�= P���A*��;9FHw�LQ=?��F?LN{�LNK�IOABP+F�P7F ��P7F?FH;2@ IZABLQP+K @Q;2{�{�I�I�P��," 5 S'$ 6

���������	��
 VUW�VUW�Fn�e ' � n j�� \�\^stn j b _�acbQd�eYft\�b j b l # j h�n^eF\^_ � \ \^sgn j b _�acb d^eYfg\^bih pj bQl#sgn^e K � # d�\^bih�f�hNe \^_�f�b lin��Fn�bQlxn�b e � \ \^sgn j b�_�avbQd^etft\^bih�y
{ f}|���rQn!_�\�s�st\vuJf7bxw j ]�n�n��xacf
m j sgn�b e�y

� ��rQn�]�n#li\�n�h�bQ\�e!n�� f�h�e j b j �i�U]�\��xf7� j eYft\�b � � 
�Q��� @ K D uJf�eYr 
 V��� @ ' D -

 V��� @ � D y
� ��r n�]�n�n�� f�hNeth j b j �i�Q]�\�� f�� j eYfg\^b�� � 
�Q��� @ K D�� uJf
eYr ��� � �7�`p � � j bQl

 V��� @ ' @7+ D+D�- 
 V��� @ � @7+ D�D p uJrQn�b n^m^no]�� @7+ D �- � y

{ f�f}|���rQn!_�\�s�st\vuJf7bxw j ]�n�n��xacf
m j sgn�b e�y
� ��rQno]�n�li\ noh%b \�e�n�� f�h�e j b j �i�U]�\�� f�� j etft\^b � - >

� 3NM � ��� uJf
etr >
� 3NM � � � ��� 5��

�� SW �!� � � @7+ D �"� 5 n�m^no]��UuJrQn�]�n p j bQl 
 V��� @ ' D - 
 V��� @ � D y
� ��rQno]�n�n�� f�h�eYh j b j �i�U]�\�� f�� j etft\^b#� ��� T�
�Y e�\ 
�Q��� @ K D�� uJf�eYr ��� � �7�`p - 5�j bQl

 V��� @ ' D�- 
 V��� @ � D p uJrQn�]�n n�m^no]$� �- � y � �&%Ydost\^h�n e�\ 
�Q��� @ K D��(' uJn��/n j beYr j e � > : � @7+ D � @,+ D �)�*� _�\^] j s�s � � K y

+ P7{�y�@Q;fzsLNA~} @ FH;2=?P+>�F?��; D t.P7>�K�w�=jP7K�I �->�K���ABLNP7K�I+FH;�I+@�� I3}\=�>�K�w�;�F?=TABP\Psw I+=vt!; 3
LNK�G LNK�A?;2F?{�=P��VA*��;jK1>�{�t.;2F�P��'LNA?=xOI+FHL I+t�@Q;2=�6 �~K|A���;j�2I+=?;vP��VA*��F?;2=+��P7@Nw �2P7{�y�@N;�zsLNA~}
��@ I+=H=?;�=0 JA*��; ��P7{�y�@Q;fz�L8A~} P%� �->�K���ABLNP7K�= LN= G7L8x7;2K tJ}�A���; w�LQ{�;2K�=?LQP+K�P��!I G7P\Psw I+y�y�F?P3z\3
LN{|IZABLQK�Gj=?y�I+�2; =Hy�I+K�K�;�w t1} =?y.;2��LLc����1LQK�w�=lP��nt�I+=HLQ=m�->�K���A?LQP7K�=�6��sP7{�;���P7{�{�P7K t�I+=?LN=
�->�K���A?LQP7K�=lt.;2=HLQw�;�=
���R V � �' A� )Y IOK�w�A*��; y�IOF?LNA~}d�->�K���ABLNP7K�= ?-, I+FH;�A*��;,�-P7@Q@NP/�oLNK�G�fVA���;
�->�K���A?LQP7K�= " 2 ; . �-P7F w�LQ= .HP+LQKJA 6 �0/ � � k � � I+FH;�A���;O8  SWN�->�K���A?LQP7K�=- �I+K�wdI+FH;Xw�;-c�K�;�w�I+=

" 2 ; . @7+ D f -21� 3 2 + � 1� 3 .43
+ � �

� ��;2K|x\LQ; ��;�w I+=�{�I+y�y�LNK�GN�-F?P7{ 15���� 5�� � A?P 15��!� 5��\ " 2 ; . @7+ D A I%�+;2=A*��;oxOI+@Q>�; �X5;fz�I+��A?@N}�����;�K I+@Q@�A���; + �65 =��oL8A*�87 � 6 I+F?; �X595 =- �IOK�w I+@N@�A*��; + �65 =(�oLNA*�87 � /�I+FH; 5:5 =�6
�\P7{�; �2P7{�y�@Q;fzsLNA~}d�2@ IO=?=?;�=�P��&�->�K���ABLNP7K�= P#x7;�F@�� 5��25�� � A���IOA A���;�y�IOy!;�F�w�;3I+@N=i�oL8A*�
IOF?;�A*��;;�-P7@Q@NP/�oLNK�G�6
K���;���@ I+=H= 
Oolp @ � o p D �2P7K�=HLQ=TAB=�P���r�P\P7@Q;2I+K[�->�K���ABLNP7K�= ':A*��IOA
IOF?; IOy�y�F?P3zsLQ{�I+t�@N;�tJ} Ii�->�K���ABLNP7K ��LNK A���; =?y�I+K�P�� @ �\>�I+=?L D y.P7@N}\K�P7{�L IO@Q@N}<{�I+KJ}Xt�I+=?LN=
y�I+F?L8A~}4�->�K���ABLQP+K�= ?-,  ��oL8A*����� ' � ���7�;: �/5+6
K���; ��@ I+=H=[n&oip���P7K�=?LN=HA?= P���r�PsP7@N;3I+K �->�K���A?LQP7K�=&' A*��IOAuIOF?; I+y�y�F?P3zsLQ{�I+t�@Q;dtJ}�I
�->�K���A?LQP7K5� LQK A���; =?y�I+K P��nt�I+=HLQ=ly�I+FHLNA~}
�->�K���ABLNP7K�= ?-,  %�oLNA*�*� < �;� 5oI+K�w*��� ' �A� ��� : �
5+6



5 � � y���c���X[n�gDrS\`_�\To

�~K G7;2K�;2FBIO@  On&o � LQ= A���;:��@ I+=H=�P���r�P\P7@N;3I+Kh�->�K���ABLNP7K�= ' A���IOAdI+F?;:I+y�y�F?P3zsLQ{�I+t�@Q;
tJ}qI �->�K���A?LQP7K � LNK�A*��; =Hy�I+KqP��<y.P7@N}\K�P7{�L IO@Q@N}�{|IOK1}:t�I+=HLQ=A�->�K���A?LQP7K�= LQKJn&o � 2Bp  
�oL8A*�5�oLNA*� ��� ' � � ��� : � 576 K���;|��@ I+=H= *n&o � LQ=�A*��;���@ I+=H= P�� r�PsP+@Q;3IOK �->�K���A?LQP7K�= '
A���IOA�I+FH;�I+y�y�FHP3z�LN{|IOt�@Q;�t1}�I[�->�K���A?LQP7K��5����LQ�H�qLN=�LQK�A���; =?y�IOK P��<y.P7@N}\K�P+{�LQI+@Q@8}
{�I+KJ} t�I+=?LN=M�->�K���ABLNP7K�=-� � LNK *n&o � 2Bp  ,�oLNA*��A���;�IOw�w�LNA?LQP7K�I+@o�2P7K�w�LNABLNP7K A���IOAM����;2K� - > � � � � � �!A���;��2P\;-����LQ;2KJA?= � �IOF?;�K�P+F?{�I+@QLNM2;2wdABP&> � � � ��� � 5� 'I+K�w�;2I+�H� � �lLN=�I
F?IOABLNP7K�I+@S����P7=H; w�;�K�P7{�LQK�IZABP7F�LQ= y.P7@N}\K�P7{�L IO@Q@N}�t!P7>�K�w�;2wR6 ��Ao=+��P7>�@Nw�t!;�K�P+A?;2w A*��IOA
P%� AB;2K`LQK A*��;�@QL8AB;2F?IOAB>�F?;� bA*��;�K�P+F?{�I+@QLNM3IOA?LQP7K�P%� > � � � ���!LQ=�F?;�{�P#x7;�w! �A���;|��P7K�w�L8ABLQP+K�7� ' �+� ���;: � 5�LQ=�=?LN{�y�@N} �oF?LNAHAB;�K`I+= 
 V��� @ ' D�- 
 V��� @ � D  bIOK�w A���; � � 5 = IOF?;�A I��O;2K
A?P|t.; y.P7@N}\K�P+{�LQI+@Q@8}�t.P7>�K�w�;2w�LNKJAB;2G+;2F?=�6lk�LQK�IO@Q@N}� S8;:6</">= $ LN=<A���; ��@ I+=H=vP%�2�->�K���ABLQP+K�=
��P7{�y�>�A IOt�@Q; t1} @ ��P7K�=TA I+KJA D w�;2y�A�� = �"�� #�� � �b3~�2LNF?��>�LNA?=jP��ly.P7@8}sK�P7{�LQI+@Q@8}|t.P7>�K�w�;2w
=HLQM�;+6
�\P7{�;<I+@NG7;2t�FBI+LN� �2P7{�y�@N;�zsLNA~}���@ I+=H=?;�=�P��S�->�K���ABLNP7K�=P%x+;2F @ � �25 D � A���IOA�A*��;<y�I+y!;�F�w�;3I+@N=�oL8A*�:I+F?;�w�;2=?��F?LNt!;�w:tJ}�A*��F?;2=+��P7@Nw:��LQF?��>�LNA?=0 !����;�F?; A*��;�G7IOAB;�= IZA�A*��; t.P+A?A?P7{ @N;�x7;�@
ABI��+;�LNK�y�>�A?= �-FHP7{ @ � �35 D � 62K���;2=H;XI+@QG7;�t�FBIOLQ�<{�P\w�;2@N=�P%�b�2P7{�y�>�ABIOABLNP7K I+FH;jFH;2@ IZAB;2w�ABPIOF?LNA���{�;�ABLN� �2LQFH�2>�L8AB=- @ =?;2;^" e'$ I+K�w�=?;�;^" � � $ED  IOK�w�I+@NG7;2t�FBI+LN�� c�zs;2w�w�;�G7F?;�; @ @NLQK�;2I+F Dw�;2�2LN=?LNP7K�ABF?;�;2=I+K�w�I+@NG7;2t�FBI+LN� �2P7{�y�>�ABIOABLNP7K A?F?;2;�=�=HAB>�w�LQ;�w�LNK! ��-P7Fl;fz�IO{�y�@N;� " �+� $ I+K�w
" S%$ 6

��� ����� �b�E
�����������

	6	� ����	
��

�~K A*��LN=�=H;2��A?LQP7K) j��;dw�;-c�K�;[�-P7>�F A~}\y!;�=|P���I+y�y�FHP#zsLN{|IOA?LQP7K) �y�FHP#xsLNw�;�{�;�A���P\w�= �-P+F
;�=HABI+t�@QLN=���LNK�G�K�P7K�;fzsLQ=HA?;2K���;�P%� I+y�y�F?P3zsLQ{�IOABLNP7K�=- V=HA?>�w�}�A*��;�y�F?P7y.;2FTABLN;2=�P���I+y�y�FHP#zsL 3
{�IOA?LQP7K�=2�-FHP7{ IXr�P\P7@Q;2I+K t�I+=?LN=0 1;�zsy�@NP7F?; A���; ABFBIOK�=?L8ABLNx+;oK�IOAB>�F?;<P��VIOy�y�F?P3zsLQ{�I+t�LN@QL8A~}� 
IOK�w G+LNx7;�{�;�A���Psw�= �-P+F�P+t�A I+LNK�LQK�G =?�2I+@ I+Fby�FHPsw�>���A�;2=TABLN{|IOA?;2=�6 �:;I+@Q=HP<y�F?P#x\LQw�;I+y�y�@QL�3
�2IOABLNP7K�=�P��nI+@N@7P���A���;�I+t!P#x+;� ��-P7Fby�FHP#xsLNK�GvA���F?;�=���P+@Qw�IOK�w ��P7{�{ >�K�LQ�2IOABLNP7K��2P7{�y�@N;�zsLNA~}
@NP���;�F<t.P7>�K�w�=26(K���; I+y�y�@NLQ�2IOABLNP7K�= IOF?;�>�=?>�I+@Q@8} =BIOK�wP�oLQ�H��;2w�tJ}�� 5 =

 ��������� T � ����� WYXZW� n^e ' � n j � \�\^sgn j bk_�acbQd�eYfg\^b j bQl # j h�n^e!\^_ � \�\^sgn j bk_�acbQd��etft\^bxh p \�m�n�] j li\^� j f�b 
 � 9 � �Uj bQl/sgn^e K � # d�\�bih�f7hNe \�_Ff�bQlxn��Fn�bQlinob e � \�\^stn j b_�avbQd^etft\^bih�y
{�� |�� _�avbQd^etft\^b � � 
�Q��� @ K D f�h j (*��,]m�$."Z^ j �i�Q]�\�� f�� j eYfg\^b/e�\ ' _ ]�\^� 
�Q��� @ K Df�_ 
 V��� @ ' D - 
 V��� @ � D y
{�� |�� _�avbQd^etft\^b � � 
�Q��� @ K D f�h j b � � )J[-$.c2Y�U� B�b$."Z^ j �i�U]�\��xf7� j eYft\�b�e�\ ' _ ]�\^�


�Q��� @ K D f�_ ��� � �7� � � 5 j bQl � >
:
' @,+ D � @7+ D � { \^] � $� ' @,+ D � @7+ D = + � | f�h j eFsgn j h�e � y



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk 575

{�� |�� _�acbQd^etft\^b � � 
�Q��� @ K D f�h j b � � ��,]�.�  BY\�bY1"Z��i j �x�U]�\�� f�� j eYfg\^b e \ ' _ ]�\^�

�Q��� @ K D f�_ � - >

� 3NM � ��� � uJf�eYr >
� 3�M � � � �)� 5 p j bQl � >

:
' @7+ D � @7+ D �

{ \^] � $� ' @7+ D � @7+ D = + � |�f�h j eFsgn j h�e � y{�� |�� _�acbQd�eYfg\^b � � 
�Q��� @ K D f7h j � � )J[-$.c2Y j �i�U]�\��xf7� j eYft\�b e \ ' _ ]�\^� 
�Q��� @ K Df�_ � - >
� 3NM � ��� � uJf
etr >

� 3NM � � � �;� 5 p j bQl 
 V��� @ ' D - 
 V��� @ � D p uJf
eYr � � @,+ D � ( �
n^m^no]��UuJrQno]�n^y

� ��
 P ��� � W�VUW
� �%b � ��dost\^h�n j �x�U]�\�� f�� j eYfg\^b-f7h j b � �Yrif�w>r'nobQn�]3wv� j �i�U]�\�� f7� j etft\^b�uJriftd3r-f�h f7b�e�av]�bj b � � d�sg\^h�n � �tbQ\^]�� j �i�Q]�\�� f�� j eYfg\^bSy
� ��b � �trif7w�rknobQn�]3wv� j �i�U]�\�� f7� j etft\^b/f7h j b � � d�st\�h�n j �i�U]�\�� f7� j etft\^b*\cm^no]�h�\^�/n�hNa � �lx\^� j f�b�uJrQ\^h�n!��n j hNac]�n�f7h j b � _ ] j d^etft\^b*\^_�eYr n���n j hNac]�n�\�_ 
 y
� ��b � ��dost\^h�n j �i�U]�\�� f7� j etft\^b�f7h j avbif�_�\^]�� j �x�U]�\�� f�� j eYfg\^b p � axe6rxf7w>r n�bQno]�wv��\^]dost\^h�n p � �tbQ\^]�� j �i�U]�\�� f7� j etft\^bxh`bQn�n�l/bQ\�e � n�acbif�_�\�]�� j �x�U]�\�� f�� j eYfg\^bih p bQ\^]�m�ftd�n^m �no]�h j y
� ��r n��i]�hNe e
uJ\	�qf�b lqh�\^_ j �i�U]�\�� f7� j etft\^b#lin �JnobQl�\^bis �/\^b*etrQnBh�� j d�n 
�Q��� @ K D j bQlj ]�n�f�bQlin �JnobQlinobQe { n�m^nob"\^_`etrQn � \�\^stn j b �Yb n�h�h�|6\^_`etrQn � j h�f7h K p � aie%etrQn%s j e�e�no]6e
u9\lxn��Fn�bQl�\^b etrQn j d^e�a j s � j h�f7h K y
�:; K�P�� =��O;�A?�H�u=HP7{�;jLQK�=HA IOK��2;�=j����;2FH;jA*��;2=?;�IOy�y�F?P3zsLQ{�IOA?LQP7K�=I+FHLQ=H;jLQK��2P7{�y�@N;�zsLNA~}
IOy�y�@QLN�3IOA?LQP7K�=26 @ �s;2;;" � S'$ �-P7F�IX>�K�LLc�;�w I+y�y�FHP3z�LN{|IZABLQP+K�A*��;�P7F?;�ABLQ�oABFH;3IOA?{�;�KJA�P��RA*��;�=?;
IOK�wdPOA*��;�F<��P7{�y�@Q;fz�L8A~} I+y�y�@QLN�3IOA?LQP7K�= D 6
� 1v;2FH;� Z��;vP7K�@N} ��P7K�=HLQw�;�F�A*��;j�3IO=?;i����;2F?;<A*��;vw�P7{�I+LQK 
`P��!A*��;l�->�K���A?LQP7K 'ut.;2LNK�G
IOy�y�F?P3zsLQ{�IOA?;2w�LN=(�� 5��25�� �  �=?P:A���;u=?y�I+��;�P��6�->�K���A?LQP7K�=�LN= � � 3�w�LQ{�;2K�=HLQP7K�I+@�6_K���;
��P7{�y�@Q;fz�L8A~} I+y�y�@QLQ�2IOABLNP7K�=6�-P+FX��P7KJABLNK\>�P7>�=Xw�P7{�I+LQK�= 
 LN=�w�LQ=H�2>�=H=?;2w`LQK�A*��;|�s;���ABLNP7K
C 6�K���;9�->�K���A?LQP7K1' ��I+=|I >�K�L��-P7F?{ I+y�y�FHP#zsLN{|IOA?LQP7K �-FHP7{ 
�Q��� @ K D LL� '��2I+K�t.;
;fzsy�F?;�=?=?;�w�I+= I[��;2LNG��JAB;�wqA���F?;�=���P+@Qw�P����->�K���ABLNP7K�=�LNK+K 6`�sLQ{�LQ@QI+F?@8}� �'J��I+=�IOK � 3
��@QP7=H; I+y�y�F?P3zsLQ{�IOABLNP7K^�-F?P7{ 
�Q��� @ K D � �oLNA*� � t.;2LNK�G�IOA @Q;2I+=HA�5/./QBT!� � @ � D �-P7FX=?P7{�;
y.P7@8}sK�P7{�LQI+@�QBT!� �:LL��'�LQ= I+Kq>�K���;2LQG��1A?;2wEA*��FH;2=���P7@QwEP��l�->�K���A?LQP7K�=�LNK K I+K�w �;K �
LN=vt.P7>�K�w�;2w�tJ}dI�y.P7@N}\K�P+{�LQI+@�6�
�I+KJ}uK�IOAB>�FBI+@*r�P\P7@Q;2I+K �->�K���A?LQP7K�=vI+FH; >�K���;2LQG��1A?;2w
A���F?;�=���P+@Qw�=�P��o@NLQK�;2I+F
�->�K���A?LQP7K�=0 lP7F�=HLQ{�y�@N} @NLQK�;2I+F ��P7{�t�LNK�IOA?LQP7K�=XP��oy.P7@N}\K�P+{�LQI+@Q@8}
{�I+KJ} r�PsP7@N;3I+KM�->�K���A?LQP7K�=0 P�-P7F�;�z�I+{�y�@Q;% �I+KJ} �->�K���ABLNP7K4�oLNA���I�@QP�� �2P7{�{�>�K�LN�3IOA?LQP7K
��P7{�y�@Q;fz�L8A~}� lLN=�I�=?LN{�y�@N;|@NLQK�;2I+F ��P7{�t�LNK�IOA?LQP7K�P%�o�2F?P+=?= y�F?P\w�>���A;�->�K���ABLNP7K�=�tJ}�A���;
�-P+@Q@QP��oLNK�GA�]I+��A36
OQPSRUT � W � W� _ eYr nAlin^e n�]�� f�bxf�hNetftd�d�\^� ��acbxftd j eYft\�bkd�\^���Qstn�� f�e��"\�_ j � \ \�stn j b�_�acbQd��etft\^b ' f7h j eU��\^h�e @QP7G�� p etrQn�b ' f�h8n�� j d^ets}�Af�b e�no]
�F\^s j e n�l � � >����� ����H @ � �d5 D p uJrQno]�n



5-� � y���c���X[n�gDrS\`_�\To

etrQn ���xj ]�n9do]�\^h�h ���Q]�\�l a�d^eZ_�acb d^eYfg\^bih { d3r j ] j d�e�no]�f�h�eYfgd�_�acbQd^etft\^bxh \^_zdo]�\^h�h �7�U]�\�l a�d�e h�n^eYh p\�] %�]�n�d�e j b w>stnoh p ' |�bQ\�eFf7bQd�s�a�lqf�b w'eYrQn6d�\�bihNe j b e8_�acb d^eYfg\^bSy
�~K�I+w�w�L8ABLQP+K! n�2@QP+=?;�IOy�y�F?P3zsLQ{�IOA?LQP7K�=oK�IZAB>�F?I+@Q@8}�I+F?LN=?;
�-F?P7{ y�F?P7t�IOt�LQ@NLQ=HA?LQ����P7{�{ >�K�L�3
�2IOABLNP7K��2P7{�y�@N;�zsLNA~}� �>�=?LNK�G�A*��;N�-P7@N@QP��oLQK�GA�]I+��A26

OQPSRUT � W�� W� _ eYrQn @ 5 � � D � n�]�]�\^]A�Q]�\ � j � f�s7f�hNetftd'd�\^� ��acbxftd j eYft\�b d�\����Usgn�� f
e�� \^_ j
� \ \^sgn j b _�acb d^eYfg\^b ' f7h j eS�/\^h�e @QP7G�� p eYrQnob*etrQn�]�n`f7h j m�n�]��'dost\^h�n j �i�U]�\�� f�� j etft\^b �uJf�eYr�eYrQn�h j �/n h�f�w>b j h ' p \�_FeYr n`_�\^]�� � - >� ��� � � � ��� p uJrQn�]�n p j h�ach�a j s p >����� � � ���;� 5 p
etrQn�eYrQn ��� j ]�n6d�]�\�h�h �7�U]�\�l a�d�eJ_�acbQd^etft\^bxh p j bQl � � @,+ D � ( � . � n^m�n�] � uJr n�]�n�y
�

K���; K�;�z\A�y�FHP7y.P7=?L8ABLQP+Kd=+��P��o=jA*��IZAj;�=HA IOt�@QLN=���LNK�G�K�P7K]3~;fzsLQ=HA?;2K���;�P��&��LQG��]3�;2K�;�F?G+}
IOK�w��2@QP+=?;�I+y�y�F?P3zsLQ{�IOABLNP7K�=RLN=)�]I+LNF?@N}<=TABFBIOLQG��JA��-P+F+��I+F?w! �����LN@Q; ;�=HABI+t�@QLN=���LNK�G K�P+K]3~;fz�LN=HA?;2K���;
P%�V>�K�L��-P7F?{ I+y�y�FHP#zsLN{|IOA?LQP7K�=lLQ=lK�P+A0 Z����LQ�H��LQ=�K�P+A�=?>�FHy�F?LN=?LNK�G�=?LQK��2;�' ��IO=�I�>�K�L��-P7F?{
IOy�y�F?P3zsLQ{�IOA?LQP7K#�-F?P7{ 
�Q��� @ K D LL��I+K�w�P7K�@8} L�� ' LN=|�2P+{�y�>sA I+t�@N;dtJ}�I7��;2LQG��1A?;2w
A���F?;�=���P+@QwuP����->�K���A?LQP7K�=oLNK�K�6

� � ������� � T � ��� � W��UW�Fn�e ' � n j � \�\^stn j b�_�acbQd�eYfg\^b j bQl # j h�n^e \^_ � \�\^stn j b�_�acbQd��etft\^bxh p \�m�n�] j li\^� j f�b 
 � 9 � �Uj bQl/sgn^e K � # d�\�bih�f7hNe \�_Ff�bQlxn��Fn�bQlinob e � \�\^stn j b_�avbQd^etft\^bih�y
�
	 hNe j � s�f7h�rif7bxw bQ\^b ��n�� f7hNe�nobQd�n6\^_ j acbif7_�\^]�� j �i�U]�\��xf7� j eYft\�b�e�\ ' p f�h�n��xacf�m j stnobQe e�\h�rQ\vuJf�bxw'etr j e�eYrQno]�n�f�h j _�acbQd�eYfg\^b �ShNa�d3r0etr j e � � ���#� - � _�\�]�n^m�n�] � � � K { \^] f7b

�Q��� @ K D | j bQl 
 V��� @ ' D - 
 V��� @ � D uJrQno]�n^m�n�] � f�hBbQ\�b ���^n�]�\qy
@ 5 D � \�n�hNe j � s7f�h�r.etrQn�bQ\^b ��n�� f7hNe�nobQd�n \^_ � � d�sg\^h�n � �tbQ\^]�� j �x�U]�\�� f�� j eYfg\^b e \ ' _ ]�\^�

�Q��� @ K D f7h�n��xacf
m j sgn�b e�e�\ h�r \cuJf7bxw eYr j e�etrQn-�U]�\��n�d^etft\^b '8���������  M � r j h � �Yb \^]��h�eY]�ftd^ets}��sgn�h�h eYr j b � y ��rif�h�h�rQ\vuJh�eYr j e�eYr n�]�n�f�h�bQ\�rif7w�r ��nobQn�]3wv� j �i�U]�\��xf7� j eYft\�bke�\
' _ ]�\�� �� �  )T'R � ��� � j h�f�h _�\^] 
�Q��� @ K D y
@ � D � \An�h�e j � s7f�h�r#bQ\^b � n�� f�h�e�nobQd�n�\^_ � ��rif7w�r�n�bQno]�wv� j �i�U]�\��xf7� j eYft\�bih�_ ]�\^� 
�Q��� @ K De \ ' p j bQl eYrQno]�n�_�\�]�n \^_ � ��dost\^h�n j �i�U]�\�� f�� j etft\^bih p f
e`f7h�hNac�#doftn�b e6e�\-h�r \cu eYr j e _�\�]j s�s _�acb d^eYfg\^bih � f7b K � eYrQn%h�d j s j ]9�U]�\�l a�d�e � ' � � �6� � y@ � D 	 hNe j � s7f�h�rxf�bxwAb \^b ��n�� f�hNe n�bQd�n�\^_ � � d�st\�h�n j �x�U]�\�� f�� j eYfg\^bih�f�h�n �xacf
m j sgn�b e`e�\�h�rQ\vu��f7bxw�etr j e�eYrQno]�n f7h�h�\^�/n%lqf�h�eY]�f � aietft\^b & \^b*eYrQn%li\^� j f�b hNa�d3rketr j e�_�\^] j s�sz_�acbQd�eYft\�bih
� f�b K � eYr n�h�d j s j ]9�U]�\ l aqd^e � ' � � � , � � y
K���;|xOI+@QLNw�LNA~}�P��oI+@N@lP�� A*��;2=?;|{�;�A*��P\w�=XLQ=X;2LNA���;2FX=HA?FBI+LNG��JA��-P7F � IOF?w`P+Fd�-P7@N@QP��o=N�-F?P7{
K���;2P7FH;2{ �s6 �s6 �:;vw�LN=?��>�=?=�LQ{�y�@QLN�3IOA?LQP7K�=�P��VA���;2=H;v{�;�A���P\w�=��-P+Fy�F?P#x\LQK�GX�2P7{�y�@N;�zsLNA~}
@NP���;�F<t.P7>�K�w�=26



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk 5 �

� � y�y�@N}\LNK�G 
d;�A���P\w @ 5 D LN= tJ}�K�P�{�;3I+K�= ;3I+=T}� bI+K�w5��;2K���;�>�K�LL�-P+F?{ K�P7K�I+y�y�F?P3z\3
LN{|IOt�LQ@NLNA~} F?;�=?>�@8AB=�I+K�wqA*��;�FH;2=?>�@NABLNK�G @QP���;2F t!P+>�K�w�=a�-P7F;��;2LQG��1A?;2wEA*��FH;2=���P7@Qw�=�I+FH;
K�P+ABP7FHLQP7>�=?@N} w�LL���2>�@8A IOK�w|F?I+F?; @ F?;��3I+@N@�A*��IOA�n&o � LQ=K�P+Aj�\K�P/�oK A?P w�L��R;�F��-FHP7{�� 
 D 6
� zs�2;�y�ABLNP7K�=lLNK��2@N>�w�; Il�-;-�EF?;�=?>�@8AB= LNKC" � $ @ F?;2@8}\LQK�Gv{|I+LNK�@N} P7K�>�K�L8x+IOF?L IZAB;lAB;��H��K�L �1>�;�= D
IOK�w " � � $ �-P7F���;2LNG��JAB;�w�A*��FH;2=���P7@Qw�=*P���y�IOF?LNA?LQ;�=0 P" �s5 $ �-P7F ��;2LQG��1A?;2w�A���F?;�=���P7@Nw�=�P%�nI+K�w�=- ">? $ �-P+F ��;�LQG��JA?;2w�A*��FH;2=���P7@Qw�= P%�;8;: < " = $ �->�K���A?LQP7K�=- jIOK�w " � S/$ �-P7F =TABFHP7K�G7;�F @QP���;�F
t.P7>�K�w�=��-P7Fi��;2LNG��JAB;�w A���F?;�=���P+@Qw�= P%�A���;2=H; I+K�w�POA*��;�F �2@QI+=?=H;2=�P��&�->�K���ABLNP7K�=�6 � @Q@�P��
A���;2=H;�y�I+y.;2FH=0 !LQK�; �R;���A0 R>�=H; 
d;�A���P\w�5� !I+@NA���P7>�G��dI+@N@�t�>�AjA���; @QI+=HA<A���P|y�I+y.;2F?=vw�P
K�P+A�=HABIOAB; =?P�;fz�y�@QLQ��LNA?@N}76OK���; @ I+=TA�y�I+y.;2F�;fz�y�@QLQ��LNA?@N}u�2P7K�=HABFH>���A?= I �->�K���A?LQP7K � I+=�LNK
A���; y�F?P7y.P7=?L8ABLNP7KV6 ��Av=���P7>�@Qw! S��P���;�x7;�F0 't.; K�POAB;2wdA*��IOAvLQK 4 6 C A*��; F?;�=?>�@8AjP%�l" � � $ �-P+F��;2LNG��JAB;�w�A*��FH;2=+��P7@Qw�=jP���y�I+F?L8ABLN;2=oLQ=oG7L8x7;2K�I+K�IO@NAB;�F?K�IZAB;�y�F?P\P��  �A���LQ=oABLN{�;�;fz�y�@QLQ��LNA?@N}
>�=?LQK�G�A*��; =TA I+t�LQ@QL8A~} P��bA*��;jy�I+F?L8A~}a�->�K���A?LQP7K�= I+= I t�I+=?LN=j�]I+{�LQ@N}�IOK�w I�{�;�A*��Psw ��@QP7=H;
A?P 
u;�A*��Psw @ � D IOt!P#x7;O6

K���; @QI+=HAl{�;�A���P\w�LQ=�A���; {�P+=HAl��P7{�{�P7K�@8}X>�=?;�w! ��-P7@Q@NP/�o=*w�LQFH;2��AB@N}d�-F?P+{ K���;�P7F?;�{
�\6�� @ LQL D  \I+K�w LN=�F?; �-;2FHF?;2w A?P�I+= I G7;2K�;�FBI+@NLQM2IOABLNP7K�P%��A���;CFTw�LQ=H�2F?LN{�LNK�IOA?P7FHGO��P7F?FH;2@QIOABLNP7K G
w�LQ=?��F?;�y�I+K���}�{�;�A*��Psw�IjLQK " 575 $ I+K�w " 5 S%$ 6 
u;�A*��Psw�= �vI+K�w � I+FH; �]I+LNF?@8}�;3I+=T} A?P >�=?;,�-P+Fy�F?P#x\LQK�GX@QP���;2F�t!P+>�K�w�=- \L��!A���;���I+FHwa�->�K���A?LQP7K ' �3I+K�t!;o=HLQ{�y�@N} �2P7K�=HABFH>���A?;2w�ABPd��I3x7;
=H{|IO@Q@�=H�3I+@QI+F y�FHPsw�>���AB=&�oL8A*��I+@Q@sA*��;��->�K���ABLNP7K�=lLQK�A���; t�I+=HLQ=&�]I+{�LQ@N}�#  Jy.;2F+��I+y�=&�oL8A*�
FH;2=Hy!;���A�A?Pd=HP7{�;�w�LN=HABFHLQt�>sABLQP+Kk&�64K���;2=H; {�;�A*��Psw�=
��I3x+; t!;�;2K:>�=?;�w�LQKJ" 5 S%$  j" 5#� $  
" ��� $  �" � $  �" 575 $  �ABP =���P/� K�P7K]3~;fzsLQ=HA?;2K���; P%� �2@NP7=?;XI+y�y�F?P3zsLQ{�IOABLNP7K�=- �I+K�wuA*��;�F?; �-P7F?;% �ABP
=+��P�� >�K���;2LQG��1A?;2wuA*��FH;2=���P7@Qwu@QP���;2Fot!P+>�K�w�=�6

D6� AB;�K! vA���; =HABFHP7K�G7;�F�=?;2��P7K�w/I+K�w�A*��LNF?w�{�;�A*��P\w�= P�� =���P/�oLNK�GEK�P7K]3�;�zsLQ=TAB;2K��2;
P%� ��@QP7=H; �/3�K�P7F?{ I+K�wh��LQG���;�K�;2FHG+}�IOy�y�F?P3zsLQ{�IOA?LQP7K�=�I+FH;�>�=?;�wh�-P7F|=+��P��oLQK�G�K�P+K]3
;fzsLQ=HA?;2K���;�P��v�2@NP7=?;�IOy�y�F?P3zsLQ{�IOA?LQP7K�=- �t�>�A ��LQG��E;�K�;2FHG+}qI+y�y�F?P3zsLQ{�IOABLNP7K�=;��I#x+;dK�P+A
t.;2;�K`��P7K�=?LNw�;2FH;2w:;�zsy�@QLN�2L8AB@N}+6aK���;�=H;2��P7K�w`{�;�A���P\w:LN=�>�=?;�w! �LNK:; �R;���Ab �LQKJ" ��� $  *t�>�A
LN=�F?; �-;2FHF?;2w�A?P I+= A*��;_FTxOI+F?LQIOABLNP7K:F?I+K��:P7F�G7;�P7{�;�ABFHLQ�|{�;�A���P\w! `I @ =?;2; ;fzsy�@ I+K�IOABLNP7K
�-P+@Q@QP��oLNK�G D t�=?;�FHxOIOA?LQP7K 4 6 � D 6

K���;o@ IO=HA A���F?;�;<{�;�A���P\w�=�I+F?;oIO@Q=?P x\LQI+t�@Q; �-P7F =���P/�oLNK�G�A*��;o��P7{�{ >�K�LQ�2IOABLNP7K ��P7{�3
y�@Q;�zsL8A~}�@QP���;2Flt.P7>�K�w�=�P��2" 5 S'$  " 575 $  " 5 C/$  " 5b? $  S" � 4�$  S" 5 � $  S" 5�� $  S" � $  sIOK�w9" � $  1I+@8A*��P7>�G��A���;�P7F?LNG7LQK�I+@Ry�FHPsP%�-= P��*A���;2=H; t.P7>�K�w�=o>�=?;X{�P+F?;�I+w ��P\��{�;�A*��P\w�=26 �

gV�]��� ��$V$.[-Y1a�� ��a�c2Y\c�a��*&  #"%a��*c2,- %,��.Y a�k*k�"%$spb,]^`a��*,][_,  fin� K���;`K�;fz\A�F?;�=?>�@8A
=+��P��o=*A���IOA��2@NP7=?;I+y�y�F?P3zsLQ{�IOABLNP7K�=!�-F?P+{ r�P\P7@Q;2I+KN�->�K���A?LQP7K�=���I#x+;�Io=?>�F?y�FHLQ=?LNK�G<y�F?P7yZ3
;�FHA~}a����LN�H� F?;�=?>�@8AB=LQK�I G7;�K�;2F?I+@n�2P7{�y�@Q;fzsLNA~}�>�y�y!;�F�t.P7>�K�w|I+=���P7F?P+@Q@ IOFH}76�K���;vy�F?P\P��
P%��A*��;XA���;2P7FH;2{ �-P7@N@QP��o= �2@NP7=?;�@N}�I+@NP7K�G�A*��; @NLQK�;�=<P%��A*��;Xy�F?P\P�� P���" C/$ 6 K���;�}u=���P/��;2w
I =?y.;2��L I+@R�3I+=H; P���A*��;X��P7F?P+@Q@ IOFH}� sK�I+{�;2@8}�A���IOA 
(n�p � 
doip�6

���������	��
 � W��SW� _ ' f�h-dost\^h�n�s}� j �i�U]�\��xf7� j � stn � � � � 
�Q��� @ # D p uJf�eYr � � @,+ D � (
54./QBT!� � @ � D _�\^] j s7s + p uJrQn�]�n # f�h j$� \ \^sgn j b � j h�f7h p eYrQnob ' f7h�dost\^h�n�s}� j �i�Q]�\�� f�� j � stn



5 4 � y���c���X[n�gDrS\`_�\To

� � ��� � 
�Q��� @ K D uJf�eYr � ��� @7+ D � ( 5/./QBT!� ��� @ � D n�m^no]��UuJrQn�]�n p uJrQn�]�n K � # p j bQl�;K �)�JQBT!� ��� @ � D y
� � � � � W K���;|LQw�;2IdP�� A���; y�FHPsP�� LQ=�ABP�P7tsA I+LNK�I�F?I+K�w�P7{ �->�K���ABLNP7K"��������LQ�H��LN=
��P7K�=TABF?>���AB;�w�IO=�I�@NLQK�;2I+F ��P7{�t�LNK�IOA?LQP7K P��<IOA {�P7=TAOQBT!� � � @ � D �->�K���ABLNP7K�= LQK #M �I+K�w
=+��P���A*��IOA��oLNA��|K�P+K]3~M�;2F?P y�F?P+t�I+t�LN@QLNA~}� �� � ��IO=A���;j=?I+{�;<=?LNG7K IO=8��;�x7;�FH}\����;2FH;+6��b;�A� - >

� 3�� � ��� � ����;�F?; >� 3�� � � � � - 5 0	� ; c�K�;�Iuy�FHP7t�I+t�LQ@QL8A~}�w�LN=HA?F?LQt�>�ABLNP7K�P#x7;2F #  *I+=
= @ � D -������ � � � � 0 + P7K�=TABF?>���A<A*��;�FBIOK�w�P7{ �->�K���A?LQP7K�� � I+=

� � -!�3��� 
0��� p  � �
����;2F?;oA*��;  �.I+FH;�� L�6 L�6 wV6�FBI+K�w�P7{ xOI+FHL I+t�@N;� ZA I��1LQK�G�A���; xOI+@Q>�;2= � P+F�� � �-P7F � � # �
IOK�wdw�;-c�K�;�w�I+=-f  � - 
 V��� @ � � D � �oLNA��uy�F?P7t�IOt�LQ@NLNA~} =�@ � D�0
� 6 ;� �A���;�AB;2FH{�= A���IOA<G7P LQKJA?P5���!I+FH;�y�LQ�H�O;2w�IOAoFBI+K�w�P7{u6� POABLQ��; A*��IZA �-P+F�;2I+�H� csz�;�w +  A*��; U!�����BY5��� @,+ D LN= I F?I+K�w�P+{ xOI+F?LQI+t�@Q;% �G7LNx+;2K
IO=�A���;d=H>�{ P���� L�6 L�6 wV6qFBIOK�w�P7{ xOI+FHL I+t�@N;2=���P7F?FH;2=?y.P7K�w�LQK�G ABP A*��;5U!����� Y�
  � @7+ D  
5 � 7 ��� ��;2I+�H�dw�LQ=HA?F?LNt�>�AB;�w�IO=,�-P7@Q@NP/�o=-f

 � @,+ D�- ��� ��
5 �oLNA��uy�F?P7t >

��� ��� �  :�� < < =�@ � D  � 5 �oLNA��uy�F?P7t >
��� � � �  :��,8Z< =�@ � D 6

��A<LN= K�P+Al��I+FHw�A?P =?;2;�A*��IOAvIOA<I+KJ} G7L8x7;2K +  �A*��;X;fzsy!;���AB;�wdxOI+@N>�;�P��  � @7+ D LQ=
0

��� � � �  :�� < <
= @ � D � 0

��� � � �  :��,8Z<
=�@ � D �

����LQ�H��LN= K�P+A���LQK�G�t�>�A � @,+ D  �IOK�wuA���;�xOI+F?LQI+K��2;�P%�  � @,+ D LN=
� @  � @,+ D � D � � � @,+ D�- 5 � � � @7+ D�0

1v;�K��2;
�-P7FoI+KJ} +  � @ ��� @,+ D�D - �/� @7+ D �nIOK�w�� � � @ ��� @7+ D+D - � @ 5 � � � @,+ D�Df0
+ ��P\P7=?LNK�G � ( ���$. ��V  : � � @7+ D�( QBT!� � � @ � D �V>�=?LNK�G A*��;��2;2KJA?FBI+@ @NLQ{�LNAoA*��;2P7FH;2{  

��;�P7t�ABI+LQK A���IOA,�-P7F�;3I+�H� +  �A*��;Xy�F?P7t�IOt�LQ@NLNA~}�A*��IOAA� � @7+ D �"��� @7+ D � ( � � @,+ D � � @ L�6 ;� �A���;
y�F?P7t�IOt�LQ@NLNA~}jA���IOAS��� @,+ D w�Ps;�=*K�P+A���I3x7;�A*��;=BI+{�;�=?LNG7KXI+=�� @,+ D�D LQ=�IOA�{�P7=HA � 2 � � � 2 � �
IOK�w�tJ}:A���; >�K�LNP7K�t.P7>�K�w) A*��; y�F?P7t�IOt�LQ@NLNA~}�A���IOA;�-P7F =?P7{�; + A���; =?LNG7K�= P��B�:I+K�w���*w�LL�!;2F�LN=X=TABFHLQ��A?@N}�@N;2=H=XA���I+K�5+64K��1>�=O�oL8A*�`K�P7K]3~M�;2FHP�y�FHP7t�I+t�LN@QL8A~}� bIC�->�K���A?LQP7K0���
;fzsLQ=HA?= A*��IOAoLN= I�@QLNK�;3IOF �2P7{ t�LQK�IZABLQP+K|P��*IOAo{�P7=HA QBT!� � � @ � D �->�K���A?LQP7K�= LNK$#  �I+K�w ��I+=



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk 5 C

A���;j=?I+{�;v=HLQG7K�I+=9� ;�x7;�FH}\����;�F?;+6 k�>�FHA���;2FH{�P+F?;� 1tJ} A*��;vK�IOA?>�F?;<P��VA���;v��P7K�=TABF?>���ABLNP7K
P%�!����IO=�I @QLNK�;3I+F �2P7{�t�LQK�IOA?LQP7K �oL8A*�Ey!P7@8}\K�P7{�L I+@N@N} t!P+>�K�w�;�w V  ��Y �ZY RA��;�LQG��JA?=0 L8A
�-P+@Q@QP��o=A*��IOA '[��I+= I 5/.�QBT!� � � @ � D 3���@QP7=H;�I+y�y�FHP3z�LN{|IZABLQP+K @ P7t�A IOLQK�;�w t1}|K�P7FH{|I+@NLQM�LQK�G� � D  \�-F?P7{ A���;<=?y�I+K|P��Vy.P7@N}\K�P+{�LQI+@Q@8} {�I+KJ}��->�K���ABLNP7K�=�LQK%#  sI+K�w|LNK �]IO��Ab >� � w�LQFH;2��A?@N}
y�F?P#x\LQw�;�=jI+K�;fz�y�F?;2=H=?LNP7K9�-P7F '�I+=<I+Ku>�K���;2LQG��1A?;2wuA*��FH;2=���P7@Qw�P����->�K���A?LQP7K�= LQK #|6��

� ;�z\Ab ��; G7L8x7;�F?;�=?>�@8AB=<P���A���;d�-P+@Q@QP��oLNK�G;�-P7F?{ fOF9'�LQ=<I+y�y�FHP3z�LN{|IOt�@Q;6�-FHP7{ A*��; =Hy�I+K
P%��I�=?;�A�P%���[pi�->�K���A?LQP7K�=%�v��LQK�=HP7{�; t�I+=?LN= #  'IOK�w*�v� I+F?;�I+@Q@*I+y�y�FHP3z�LN{|IOt�@Q;
�-F?P7{
A���;�=?y�IOK�P���I�=?;�A<P�� � � FH=?LN{�y�@N;0I;�->�K���ABLNP7K�= �  �A*��;2K '�LN=oI+y�y�FHP3z�LN{|IOt�@Q;6�-FHP7{ A���;
=Hy�I+K�P����[p � � FH=?LN{�y�@N;0Ia�->�K���ABLQP+K�=26 I ��rQn�h�n�]�nohNacs�eYh�uJf7s�s _�\^s7st\vu lqf7]�n�d^eYs ��_ ]�\^� � y��j bQl � y � 6

9o;2=?>�@NAB=bP��sA*��LN=bK�IOAB>�F?;�I+F?;�>�=H;-�->�@��-P7Fbt�>�LN@Qw�LNK�G P7KXy�F?;�x\LQP7>�=�K�P7K�I+y�y�FHP#zsLN{|I+t�LQ@QL8A~}
FH;2=H>�@NA?=26�k�P7F�;fz�I+{�y�@Q;� �I F?;�=?>�@8A P��'A���;�I+t.P#x7;6�-P+F?{  1A?P7G7;�A*��;�Fj�oLNA��|A*��;jK�P7K�I+y�y�F?P3z\3
LN{|IOt�LQ@NLNA~}�P�� ' �-F?P7{ A*��;�=Hy�I+K P�� �[p � �X=?LQ{�y�@N;O�->�K���ABLNP7K�=���P7>�@Qw LN{�y�@8}�A*��IOA�P+K�;
P%��A*��; IOy�y�F?P3zsLQ{�I+t�LN@QL8A~}a�1}\y.P+A*��;2=?;�=jLN=,�]I+@Q=H;+6


dP7FH;2P#x7;�F0 '=TA IOA?;2{�;2KJAB=�P��lA���LQ=jA~}\y.;�F?;�{|I+LNK�{�;3I+K�LNK�G��->�@ ����;�K A���;;��P7F?weFHK�P+A
IOy�y�F?P3zsLQ{�I+t�@N;0I�LN= F?;�y�@ IO�2;2w�tJ} FT=?{�I+@Q@<=?�2I+@ I+F�y�F?P\w�>���A36 I K���LN=4�oLQ@Q@<t.;�>�=?;�w LNK
�\>�t�=?;���A?LQP7K � 6��\6

���������	��
 � W��QW�Fn�e ' � n j � \�\^stn j b._�acbQd^etft\^b p # j h�n�e5\�_ � \�\^sgn j b�_�acb d^eYfg\^bih pj bQl�� j h�n^e \^_ %�h�f�� �Usgn ' � \�\^sgn j b�_�acb d^eYfg\^bih�y
{�� | � _

� ' r j h j rif7w>r#nobQn�]3wv� j �i�U]�\��xf7� j eYft\�b � p uJf�eYr � > : ' @7+ D � @,+ D � (	� p _ ]�\^� etrQnh
� j b�\^_ _�acbQd^etft\^bxhBf�b #j bQl
� n^m�n�] �"_�acbQd^etft\^bkf7b # f7h eYrQn s�f7bQn j ] d�\^� � f�b j eYft\�b"\^_ � \ \�stn j b�_�acbQd^etft\^bxh�f7b
� p uJf
etr�etrQn`h�ac� \^_FetrQn j � h�\�s
aie n�m j s�a�n�h`\^_ eYrQn%d�\�n��#d�fgn�b eYh � \qacbQlin�l � � � peYrQnob� ��' � � � � (	� . � p _�\^]Bh�\^��n�_�acbQd�eYfg\^b � � � y

{�� | � _
�&' r j h j rif�w>r"nobQn�]3wv� j �x�U]�\�� f�� j eYfg\^b � _ ]�\^� eYrQn6h�� j b \^_J_�acb d^eYfg\^bih!f7b #uJf
eYr � > : � @,+ D ' @,+ D � ( � pj bQl
� _�\^] n�m^no]�� � � # etrQn�]�n f�h j d�sg\^h�n j �i�U]�\��xf7� j eYft\�b � p uJf
eYr�eYrQnBh j ��nBh�f7w>b j h� p j bQl f�b0eYr n�h
� j b�\^_ � � \ \^sgn j b�_�avbQd^etft\^bih f7b
� p h j eYf7h�_7�xf�bxw � � @7+ D � (�� _�\�]j s�s +eYrQnob



5 S � y���c���X[n�gDrS\`_�\To

{ f}| eYrQno]�n�f�h j h�n^e�\^_ � \^_�_�acbQd�eYft\�bih ��� � � p j bQl j h�a � h�n^e 
 d�\^bxh�f�h�eYf7bxw\^_ j e5stn j hNe @ 5 H � D .�� _ ] j d�eYft\�b \^_ eYrQn�li\�� j f7b p hNa�d3r eYr j e5_�\^]�n�m^n�] �lqf�h�eY]�f � aietft\^b & \cm^no] 
 p �x� ' � ��� � � , ( � � _�\�] j e9stn j hNe`\^bQn \^_BetrQn �_�acbQd^etft\^bxh � ��� j bQl{ f�f}| �q� ' � ��� � � ( � H � ��5 p _�\^]Bh�\^��n ��� � � y{�� | � _
� ' r j h j dost\^h�n j �i�U]�\��xf7� j eYft\�b � _ ]�\^� eYrQn�h�� j b�\^_ j h�n^e%\^_ �[p _�acbQd�eYft\�bih�v� p { f
y n p � r j h�eYrQn%h j �/n%h�f7w>b j h ' uJf
etr � � @7+ D � (	� _�\^] j s�s + p |j bQl
� n j d3r � � r j h j dost\^h�n j �i�U]�\��xf7� j eYft\�b � � _ ]�\^� eYrQn'h�� j b�\^_ j h�n^e-\^_ � �_�acbQd^etft\^bxh � ��� p uJf�eYr � � � @,+ D � ( � _�\^] j s�s + p j bQl 5 � ��� � . �[p peYrQnobeYrQno]�nJf7h j d�sg\^h�n j �i�Q]�\�� f�� j eYfg\^b ��� e�\ ' _ ]�\^� eYrQn h
� j b \^_UeYrQn �[p � � ]�nohNacs�eYf7bxw_�acbQd^etft\^bxh � ��� � � uJf
etr � ��� @7+ D � ( � � _�\^] j s�s + y{�� | � _
� ' r j h j d�sg\^h�n j �i�Q]�\�� f�� j eYfg\^b � _ ]�\^� eYrQn�h
� j b+\^_ �[p _�acbQd�eYft\�bih � � � #uJf
eYr0uJf
etr � � @7+ D � (�� _�\^] j s7s + pj bQl
� n j d3r �v� d j b � n�n��c�U]�n�h�h�n�l j h j s�f�b n j ] d�\^� � f7b j eYfg\^b#\^_ _�acb d^eYfg\^bih8f�b j h�n^e �uJf
eYr"eYr n�h�ac� \^_�eYr n j � h�\^s�aie�n m j s�a�n�h!\^_�eYr n�d�\ no�#d�ftnob eYh � \�avbQlin�l � � � � peYrQnob
' r j h j dost\^h�n j �i�Q]�\�� f�� j eYfg\^b ��� p uJf
etr � ��� @,+ D � ( � . � � n^m^no]��UuJrQno]�n^y ��e_�\^s�sg\cuJh _ ]�\^� � y�� { � |Betr j eZ_�\^]Fn^m�n�]�� lqf7hNeY]�f � axeYft\�b & � etrQn�]�nJf7h j _�acbQd�eYft\�b � � �hNa�d3r-eYr j e � ' � � � , (	� . � � 0�� \^]�n�\�m�n�] p � � � y
	 ' r j h j dost\^h�n j �i�U]�\��xf7� j eYft\�b
� � _ ]�\�� eYrQn%h�� j b�\^_ j eF�/\^h�e 4 � � p � �� _�acbQd^etft\^bxh�f7b
� y

{ ��| � _
� ' r j h j rxf7w>r.n�bQno]�wv� j �i�Q]�\�� f�� j eYfg\^b � p uJf
etr�etrQnAh j �/n�h�f�w>b j h ' p _ ]�\^�eYrQn%h
� j bk\�_ �[p _�acbQd^etft\^bxhBf�b # uJf�eYr � > : � @,+ D ' @,+ D � ( � pj bQl
� n j d3r�_�acbQd^etft\^b'f�b # r j h j b j �i�Q]�\�� f�� j eYfg\^b�uJf
etr eYr n!h j �/n�h�f�w>b'_ ]�\^�?etrQnh
� j b�\^_ � � h�f�� �Ustn _�avbQd^etft\^bih � � � peYrQnob
' f�h j �x�U]�\�� f�� j � sgn8\�b�h�\��/n hNa � h�n^e 
 d�\^bxh�f�h�eYf7bxw�\�_ j eZstn j hNe @ 5qH � D .�� _ ] j d�eYfg\^b\^_ etrQn6li\^� j f�b�_ ]�\^� etrQn%h
� j b�\^_ �[p � � _�avbQd^etft\^bih � � � y

� � � � � W knP+F @ 5 D @ � D I+K�w @ C�D  '=?LNK��2; ' ��I+=XIC��LQG�� ;�K�;2FHG+} I+y�y�FHP3z�LN{|IZABLQP+K�� �

�Q��� @ # D �VtJ} � 6 C @ � D  VA���;2FH;�LN=�I4�->�K���ABLQP+Kk� � � # =?>��H� A*��IOA�� > : ' @,+ D � � @,+ D � ( �#0
@ 5 D K�P�� �-P7@N@QP��o= LN{�{�;2w�LQIOAB;�@N}+6



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk 5 e

k�P7F @ � D IOK�w @ C�D  1K�POABLQ��; A*��IZA�=HLQK���;vt.P+A�� ' I+K�w � � IOF?;<r�P\P7@Q;2I+K! �'�I+K�w � � {�>�=TA
��P7LQK��2LQw�;�LQK =?LNG7K�P7KuIOA @N;3I+=TA<I @ 58H � D .��O�-F?I+��A?LQP7K P���A*��;�w�P7{�I+LQKV6 @ C�D K�P��e�-P7@Q@NP��o=
LN{�{�;2w�L IOA?;2@N}+6

k�P7F @ � D  �=HLQK���;!� � ��I+=<I��2@QP+=?;�I+y�y�F?P3zsLQ{�IOABLNP7K � �-FHP7{ A���;�=?y�IOKuP%� � �->�K���ABLQP+K�=
��� � � � @ L D �-P7@N@QP��o=t1} � 6 C @ � D 62K���;���P7K�=H; �1>�;2K��2; @ LNL D �-P7@Q@NP/�o=(�-F?P+{ A���;6�]I+��A�A���IOA �
LN= I;��LNG�� ;2K�;2F?GO}�I+y�y�FHP3z�LN{|IZABLQP+K�ABP � � �oL8A*� � > : � � @7+ D � @,+ D � (	�#0 K��1>�=���;�P+t�A I+LNKA���;�;�zsLQ=TAB;�K��2; P�� � r�P\P7@N;3I+K4�->�K���ABLNP7K�= '� x� � I+K�w � � =H>��H�dA���IOA

��' ��� � � ( ���<I+K�w � � � � � � � (	�#0
K���;2F?; �-P7F?; � ' � � � � ( � H � ��5 0

k�P7F @ � D  /��;�>�=?;�A*��;(�]I+��A�A���IOA�A*��;&�->�K���ABLNP7K�= �v�Z��I3x+; I x7;2FT}X�2@QP+=?;I+y�y�FHP3z�LN{|IZABLQP+K
� � �-F?P7{ A*��;|=?y�I+K�P���� �O�->�K���A?LQP7K�= � ���4�*=HLQK���;�5 � � � � . �[p 0 � P��
 �ABP �-P7F?{ A���;
FH; �1>�LNF?;2w��2@QP+=?; I+y�y�FHP#zsLN{|IOA?LQP7K A?P '^�-F?P7{ A*��; =?y�I+KdP���A���; �[p � �6�->�K���ABLQP+K�= � � ��LNK
� �'{�Psw�L�� }���I+=N�-P7@Q@NP��o=0f =HLQ{�y�@N}dF?;�y�@ I+��; ;3I+�H� P���A���;A�v� 5 =XA���IOAN�-P7FH{ �S !�oLNA�� A���;
��P7F?FH;2=Hy!P7K�w�LQK�G�I+y�y�F?P3zsLQ{�IOABLNP7K � � 0

k�P7F @ 4�D  ��H��P\P7=H;�A���;��2@NP7=?;XI+y�y�F?P3zsLQ{�IOABLNP7K ��� A?P '�I+=B� . � � 0 �
� ;�z\Ab '��;�G7L8x7;l=HP7{�;l��P7{�y�@Q;fz�L8A~} IOy�y�@QLN�3IOA?LQP7K�=VP��1A*��;�y�FHP7y.;2FHA?LQ;�='P���r�PsP7@N;3I+Kjt�I+=?;�=*LNK
� 6 S I+K�w�A���;vA?FBI+K�=?LNA?LNx+;vK�IZAB>�FH;vP��'I+y�y�FHP#zsLN{|I+t�LQ@QL8A~} LNK � 6 e  \LQK��2P+K'.H>�K���ABLQP+KM�oLNA���A���;K�P7K�I+y�y�F?P3zsLQ{�I+t�LQ@NLNA~} �H��IOFBI+��AB;2FHLQM2IOABLNP7K�=�LNK � 6 C 6 � I+�H�EI+y�y�@QLN�3IOA?LQP7K:LQ=�=?I+K�wP�oLN�H��;2w
tJ}�� 5 =26
� � 6 e @ 5 D I+K�w @ � D �-P+F?{ A*��;vt�I+�H�1t.P7K�;�P��VA���;j@NP���;�F�t.P7>�K�w�= @ K�P7K�I+y�y�FHP#zsLN{|I+t�LQ@QL8A~}
FH;2=H>�@NA?= D P��6" 5 S%$ I+K�w_" 575 $ A*��IZA *n&o � �� *n&o �� �n&olp �� *
Oolp  'I+K�w 
doip �� *n&o �36 " 575 $
>�=?;2=<�2P+{�{�>�K�LQ�2IOABLNP7K �2P+{�y�@N;�zsLNA~}�>�y�y.;2Fot.P7>�K�w�=oA?P y�F?P#x7;XI+y�y�F?P3zsLQ{�I+t�LN@QLNA~} P%�*A���;
�->�K���A?LQP7K�=vLQKuA*��; F?;2@N;�xOI+KJAv�2@ IO=?= # t1}�A���; =Hy�I+K�P��lIM�-;-� ��F?P7=H= 3~y�F?P\w�>���Ai�->�K���ABLQP+K�=
@ LQK � D  RI+K�wdA*��;2K! .LQKd;-�!;2��A0 !>�=?;2=jP�� �s6 � @ � D ABP|=+��P�� A*��IOA�' LN=oK�P+AjI+y�y�FHP7y�F?LQIOAB;�@N}
IOy�y�F?P3zsLQ{�I+t�@N;d�-FHP7{ A*��; =?y�I+K�P��2�-; ���2F?P+=?= 3�y�F?P\w�>���A6�->�K���ABLNP7K�=�6iK���; w�;2=HLQFH;2w�K�P+K]3
IOy�y�F?P3zsLQ{�I+t�LN@QL8A~} P��$'4�-F?P7{ A���;<=?y�I+K�P��)�-; ���->�K���ABLNP7K�=�LQK #�A���;2Ka�-P7@N@QP��o=2�-F?P7{ � 6 e 6K���;dy�IOy!;�F?=0 �;2=?y.;2��L I+@N@N}h" 575 $ ;2{�y�@QP#}�A���;��2P7{�{�>�K�LQ�3IZABLQP+K��2P7{�y�@Q;fzsLNA~}�y�I+FBI+w�LQG7{
A���F?P+>�G���P7>sA LQK�=HAB;2I+w P��RABF?;2IOABLNK�G A���;jLN=?=H>�;�I+=�I+y�y�FHP#zsLN{|I+t�LQ@QL8A~}A�-FHP7{ �2FHP7=?= 3~y�FHPsw�>���A
�->�K���A?LQP7K�=�6

��A�=���P7>�@Qw t.;�K�P+AB;�w A���IOAN����LN@Q;�L8A�LQ=�P�� A?;2K ;3I+=HLQ;�F ABP�=���P�� A���IOA 
�QBY�� V � �l�->�K�� 3
A?LQP7K�= I+F?; I+y�y�FHP7y�F?LQIOAB;�@N}�I+y�y�F?P3zsLQ{�I+t�@Q;��-F?P+{ A���;�=?y�IOKuP%�b�2F?P+=?= 3�y�F?P\w�>���A��->�K���ABLQP+K�=
tJ}�G+LNx\LQK�G�I W�V R*Y�����>�y�y.;2F t!P+>�K�wqP7K�A*��;u��P7{�{�>�K�LN�3IOA?LQP7K:�2P7{�y�@Q;fzsLNA~}� A���;C��P+F?w
FT�2P7{�{�>�K�LN�3IOA?LQP7K���P7{�y�@Q;fz�L8A~}ZIX�2I+K�P+A*��;�F+�oLN=?;<t!;oF?;�{�P#x+;2wM�-FHP7{ I+@N@ @ @NP���;�Ft.P7>�K�w D
y�F?P\P��-=�LQKJx7P+@Nx\LQK�G�A���F?;�=���P+@Qw �->�K���ABLQP+K�=0 P7F�@QLNK�;3IOF @ K�P7K D I+y�y�F?P3zsLQ{�I+t�LQ@NLNA~} F?;�=?>�@8AB=- 
�oL8A*��P+>�A {|I%�\LNK�G�A���; y�F?P\P��-= I+KJ}`{�P7FH; w�L�����>�@NA0 �P7F�I+KJ}�@N;2=?=�LNKJAB>�L8ABLNx+;+6 �~K �]I+��A0 
A?FBI+K�=?@ IZABLQK�G#FH@QP�� ��P7{�{ >�K�LQ�2IOABLNP7K���P7{�y�@Q;fz�L8A~}ZI I+= F?IOy�y�F?P+y�F?LQIOAB; I+y�y�FHP#zsLN{|I+t�LQ@QL8A~}



5b? � y���c���X[n�gDrS\`_�\To

tJ}C�-; � �2FHP7=?= 3~y�FHPsw�>���A��->�K���ABLQP+K�=�I�I+@Q@NP��o= P7K�;�ABP�A I%�+; I+w�xOI+KJA I+G+;XP%�*A?FBI+K�=HLNA?LNx7;XI+yZ3
y�F?P3zsLQ{�I+t�LQ@NLNA~}+6gK���LQ=0 <LQK�A?>�F?K) I+@N@QP��o= I�K�IOA?>�FBIO@ ;�z\AB;�K�=?LNP7K P�� I+y�y�FHP#zsLN{|I+t�LQ@QL8A~}
K�P+ABLNP7K�=0 �=?>��H��I+= � 6 e A���IOA<I+FH; IO@QF?;2I+w�}|t!;�LQK�G�;�{�y�@NP#}7;2wdI+K�wdI+K�w�P�� A?;2Ku{|I%�+;2= A���;y�F?P\P��-=lA*��IOA;�{�y�@NP#}�A*��; FH��P7{�{ >�K�LQ�2IOABLNP7K��2P+{�y�@N;�zsLNA~} {�;�A*��P\w�IX=���P+FHAB;�FI+K�w|{�P7FH;
A?FBI+K�=?y�I+FH;2KJA36

K���;;�J}\y.P+A*��;�=?LN=�P�� � 6 e @ � D I+@N=?P4��P+@Qw�=l����;2K�A���;A�->�K���ABLNP7K�=��uI+FH;A�->�K���ABLNP7K�=jLNK*n2oip  �oLNA�� � - > � � � + �QH � < I+K�w) *IO=X>�=?>�I+@  > � � � ��� � 5|IOK�w�A*��; � ��I+F?; FBIZABLQP+K�I+@Q=
�oL8A*�uw�;2K�P7{�LNK�IOA?P7F?= t.P7>�K�w�;2wdI+t.P%x+; tJ}�54. � 6(1<;2FH;�A���;�=?LN{�y�@N;6�->�K���ABLNP7K�=oLQK � I+FH;
A���;X@QLQK�;3I+F {�P7K�P7{�L IO@Q= IOK�wdA���;��2P7K�=TA I+KJAi�->�K���A?LQP7KR6 �~KuA*��LN=<�2I+=?;% n=���P��oLQK�G�A*��;XA���;
K�;2GJIOA?LQP7K�P�� � 6 e @ � D @ LQL D �-P+F<54. � t!;�LQK�GXy.P7@N}\K�P7{�L IO@Q@N}�t.P7>�K�w�;2w ��P7>�@Nw�=HLQ{�y�@N}�{�;2I+KA���IOA � �� *n&oipf6 �

� � K ;�z�I+{�y�@Q;jI+y�y�@NLQ�2IOABLNP7K�P%� � 6 e @ � D LQ=�A���;6�-P7@N@QP��oLQK�GXFH;2=H>�@NA y�F?P#x7;�wuLNK^" 575 $ >�=?LNK�G��P7{�{�>�K�LN�3IOA?LQP7K���P7{�y�@Q;fz�L8A~}765K���LQ= �3I+Kqt.; P7t�A IOLQK�;�w�w�LQFH;2��A?@N}5�-F?P7{ � 6 e @ � D >�=?LNK�GA���;X>�=?; �->�@��]IO��A<LQK " 5+5 $ A*��IZAj;�x7;2FT}^n&oipj�->�K���A?LQP7K ��I+=vI�x7;2FT}u�2@QP+=?;XI+y�y�FHP3z�LN{|IZABLQP+K
�-FHP7{ A���;�=?y�I+KuP��*y!P+@N}\K�P7{�L I+@N@N} {�I+KJ} *n&olpj�->�K���A?LQP7K�=�6
F � �2LQFH�2>�L8A;�oLNA��qI+Kq>�K���;�LQG��JA?;2wE@QLQK�;3I+FXA*��FH;2=���P7@QwqGJIOA?; P7K�ABP+y! I+F?t�L8ABF?I+FH}:@QLNK�;3I+F
A���F?;�=���P+@Qw|G7IOAB;�=�IOA�A���;j{�LQw�w�@Q; @N;�x7;�@  \I+K�w�GJIOA?;2=(�-F?P7{ I��2@QI+=?=�� LQK A*��;<@QP���;2=TA�@N;�x7;�@
�2I+K t!;�=HLQ{�>�@QIOAB;�w�tJ} I �2LNF?�2>�LNA��oL8A*� ;�z�I+��AB@N}dA*��; =?I+{�;�G7IOAB;�P7K�A?P7y! b>�K���;2LQG��1A?;2w
@NLQK�;2I+FjA���F?;�=���P7@Nw:G7IOAB;�=�LQK�A*��; {�LQw�w�@Q; @N;�x+;2@�I+K�w ;�z�I+��AB@8}�A*��;�=?I+{�;�GJIOAB;�=N�-F?P7{��
IZA<A���;�t!POA?ABP+{d6 I

� K�P+A*��;�F ;�z�I+{�y�@N;�I+y�y�@NLQ�2IOABLNP7K�P%� � 6 e @ � D LN=�A*��;6�-P7@Q@NP��oLQK�G�f(n&o�p �->�K���A?LQP7K�=j��I3x7;I x7;2FT}E�2@QP+=?;�IOy�y�F?P3zsLQ{�IOA?LQP7K �-F?P+{ A*��;d=?y�I+K P����-; � *n&oip��->�K���A?LQP7K�=�tJ} I:F?;�=?>�@8A
P%�i" 575 $ 6iK���;�I+y�y�F?P3zsLQ{�IOABLNP7KdLN=j=H>P���2LQ;�KJAB@N}d�2@NP7=?;XA*��IZAjA*��;O��;2LQG��1A?;2w�GJIZAB;2= IOAjA���;
{�LQw�w�@Q;�@Q;�x+;2@��2I+K�t.; F?;2{�P#x7;�w�tJ} F?;2y�@ I+��LQK�GjA���;2{ tJ} A*��;2LQF I+y�y�FHP#zsLN{|IOA?LQP7Kd����LQ�H� LN=
I @NLQK�;2I+Fo�2P7{ t�LQK�IZABLQP+K�P��l>�K\��;2LNG��JAB;�w A���F?;�=���P+@Qw�GJIOA?;2=�6	
dP7FH;2P#x7;�F0 *n&o�p��->�K���ABLQP+K�=
��I#x+;�I�x+;2FT}���@QP7=H; I+y�y�F?P3zsLQ{�IOABLNP7KC�-F?P7{ A���; =Hy�I+K�P%�2�-;-� ��F?P7=H= 3~y�F?P\w�>���Ai�->�K���ABLQP+K�=
tJ}�I:=HLQ{�y�@Q;uy�F?P+t�I+t�LN@QLQ=TABLN� �2P7{�{�>�K�LQ�3IZABLQP+K ��P7{�y�@Q;�zsL8A~}q>�y�y.;2F|t.P7>�K�w! @ LNK �]I+��A
A���;�}�I+FH;v;�x7;�K LQKJAB;�F?y.P7@ I+t�@Q;,�-F?P+{ A*��;<=?y�IOK P��bIN�-;-��{�P7F?;o��F?P7=H= 3~y�F?P\w�>���A �->�K���ABLQP+K�=
tJ}�A���;o=HABF?I+LQG��1A+�-P7F+��I+FHw�w�;�AB;�F?{�LQK�LN=HABLN� �2P+{�{�>�K�LQ�2IOABLNP7K��2P+{�y�@N;�zsLNA~}�>�y�y.;2F�t!P+>�K�w D 6
K���;2F?; �-P7F?;% 6n&oipA�->�K���ABLQP+K�=a��I3x7;�I�x7;�FH}E�2@NP7=?;dI+y�y�F?P3zsLQ{�IOABLNP7K �-F?P7{ A*��;u=?y�IOK�P��
�-; � �2FHP7=?= 3~y�FHPsw�>���Ai�->�K���A?LQP7K�=0 nI+K�wuA*��LN=<I+y�y�FHP#zsLN{|IOA?LQP7K w�Ps;�=<}\LQ;�@QwdI�y�F?P7t�IOt�LQ@NLQ=HA?LQ�
��P7{�{�>�K�LN�3IOA?LQP7K �2P+{�y�@N;�zsLNA~}�>�y�y.;2F?t.P7>�K�wM�-P7F�n&o�p2�->�K���ABLNP7K�=0 sI+@8A*��P7>�G���A���LQ=�LN=K�P+A
w�LQF?;���A?@N}�I �2P7K�=?; �1>�;�K��2;�P%�&knI+��A � 6 4 I+@QP+K�;+6 �~K�G7;�K�;2F?I+@  �L8Ao=?;�;2{�=vA*��IOAvI+y�y�FHP#zsLN{|I'3t�LQ@QL8A~}�FH;2=?>�@NAB=�I+FH;vI�x\L I+t�@N; {�;�A*��P\wa�-P7F�y�F?P#x\LQK�GX�2P+{�{�>�K�LQ�2IOABLNP7K��2P7{�y�@N;�zsLNA~}�>�y�y!;�F
t.P7>�K�w�= I+=&��;2@N@  1LQK�I+w�w�L8ABLNP7K�ABP�A*��;<>�=H>�I+@n{�;�A*��P\w�P��)c�K�w�LQK�G I+K|I+y�y�FHP7y�F?LQIOAB; ��P7{�3
{ >�K�LQ�2IOABLNP7K y�FHP+ABP\�2P7@_6��



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk 5#�

� � P7KZ3	I+y�y�F?P3zsLQ{�I+t�LQ@NLNA~}�FH;2=?>�@NAB=^�-FHP7{ �2FHP7=?= 3~y�FHPsw�>���A �->�K���ABLNP7K�=0 �P+K�A���;qP+A*��;�F
��I+K�w! <I+FH;dA*��;2P7FH;�ABLN�3I+@N@N}�=TABFHP7K�G7;�F�A*��I+K�@QP���;2F�t!P7>�K�w�=|P+K��2P7{�{�>�K�LQ�3IZABLQP+KE��P7{�3
y�@Q;�zsL8A~}� Jt�>�A K�;�x+;2FHA���;2@N;2=H=y�F?P#x\LQw�; Ijx\LQI+t�@Q;�{�;�A*��P\w�P��ny�F?P#x\LQK�G�=H>��H� @QP���;�F t.P7>�K�w�=- 
=HLQK���;�LNK y�FBI+��ABLN�2;� b=H;�x7;�FBI+@�P���A*��;a�1K�P��oK`@NP���;�FXt.P7>�K�w�=�P7K:��P7{�{�>�K�LN�3IOA?LQP7K���P7{�3
y�@Q;�zsL8A~}�=?>��H��I+=<A���;XF?;2=H>�@NA?=oP���" 5 S%$  �" 5+5 $  �" 5 C'$  �" 5b? $  m" � 4�$  �" � $  �" 5�� $  �" � $  �" � $ I+��AB>�I+@N@N}}\LN;2@Qw�A*��; =TABFHP7K�G7;�FdK�P+K�I+y�y�FHP3z�LN{|IOt�LQ@NLNA~}EF?;�=?>�@8AB= �-F?P7{ ��F?P7=H=dy�F?P\w�>���A �->�K���ABLNP7K�=- 
����LQ�H�`�2I+K t!; P7t�ABI+LQK�;2w LQK�w�;2y.;2K�w�;�KJAB@N} >�=?LQK�G�A���; {�;�A*��P\w�=�P��A*��LN= �s;2��ABLQP+KV6 knP+F
;fz�I+{�y�@Q;� '>�=?LQK�G � 6 e @ 5 D IOK�w @ � D  'I @QP���;2F�t.P7>�K�w P��@QP+G � P7K�A���; �2P7{�{�>�K�LN�3IOA?LQP7K
��P7{�y�@Q;fz�L8A~}uP��I �->�K���ABLQP+K��u�3I+K�t.; P7tsA I+LNK�;2w�tJ}�=���P��oLQK�G#��LQ= K�POA�I|@NLQK�;2I+Fv��P7{�3
t�LQK�IOA?LQP7K 3 �oL8A*��=H{|IO@Q@b�2P\;-���2LN;2KJAB=l3 P���� ��F?P7=H= 3~y�F?P\w�>���A6�->�K���A?LQP7K�=jP7Fvt1}d=���P/�oLNK�G
A���IOA A���;2FH; LQ=�IA�->�K���ABLQP+K�'d=?>��H��A���IOA � ��' � < � �)� �j�-P7F���F?P7=H= 3�y�F?P\w�>���A,�->�K���ABLQP+K�=<  sI+K�w�}7;�A���� ' ���#� � ( �#��6�sLQ{�LQ@QI+F?@8}� 7I�@QP���;2Ft!P+>�K�w|P%�V@QP+G � �3I+K�t!;<P7t�ABI+LQK�;�w
P+KuA���; @ 5 � ��D .��/3�;2F?FHP7F y�FHP7t�I+t�LN@QLN=HABLN�j��P7{�{ >�K�LQ�2IOABLNP7K ��P7{�y�@Q;�zsL8A~} P���� I+=��-P7@N@QP��o=0f
=+��P��/A���;�K�;2G7IOABLNP7K P�� � 6 e @ � D @ L D A*��IZA,�-P7F ;2I+�H��=?;�AoP%� � �2FHP7=?= 3~y�FHPsw�>���A��->�K���ABLNP7K�=- 
�-P+F�=HP7{�; ��IOK�w|;2I+�H� =?>�t�=?;�A 
7�oLNA��0� 
�� ( @ 5 H � D .��N�-F?I+��A?LQP7K�P��!A*��;<w�P7{�I+LQK) 7A*��;�F?;
LN=<I w�LQ=HA?F?LNt�>�ABLNP7K-& P#x7;2F�
#�oL8A*�0� ' � < � , � � ��t�>�A�� ' ���#� ( �26 �
� � =?y.;2��L I+@ox7;�F?=HLQP7K�P%� � 6 e @ 4\D LN=�>�=H;2w�LNK A*��;�y�FHPsP��-=�P�� " � � $ I+K�w " 5 e'$ L�6 ;� �A���;
� Q�QSR*T���V � ���0V � V � � FH;2=?>�@NA�A*��IZAO8;:6</" � $ � *
Oolpf6 " � � $ G+LNx7;�=XI�=H;2y�IOFBIOA?;�y�F?P7t�IOt�LQ@NLQ=HA?LQ�IOF?G7>�{�;2KJA26 " 5 e'$ G7L8x7;2= IOK IO@QG7P7FHLNA���{ ABP^c�K�w�A*��;dIOy�y�F?P3zsLQ{�IOA?LQK�G[�->�K���A?LQP7KV6�D >�F
y�F?P\P��oP�� � 6 e @ 4\D =?>�t�=?>�{�;2=�A���LQ= F?;2=H>�@NA0 lLQ=�=TABF?I+LQG��JA+�-P7F+��I+F?w7�-F?P7{ � 6 C @ � D  �I+K�w � 6 S  IOK�w��2@ IOF?LLc�;2= ;fz�IO��AB@8} ����;�F?;�A*��;�P7FHA���P7K�P7FH{|IO@QLNA~} P%�*A���;��->�K���ABLQP+K�= LQK � LQ= K�;�;2w�;�w! 
IOK�wd{�P7FH;2P#x7;�F<G+LNx7;�= A*��;�K�; � F?;�=?>�@8Ao�2P7{�y�@Q;fzsLNA~} FH;2=H>�@NA<t.;2@QP���6

� � � ����� P ��� � W
	SW�� n^e ' � n#n����Q]�n�h�h�f � stn j h j b)acbzu9nof7w>r e�n�l eYri]�n�h�r \^stl.\^_ { �J\^s � �b \^� f j s�s ��� j bc��| _�acbQd�eYft\�bih �v� p j bQl�stn^e%n j d3r � � � n j s7f�bQn j ]�d�\^� � f�b j eYft\�b >
� 3�� � ���_�\�] j bc� � \�\^stn j b'_ j � f7s}� # p uJf�eYr >

� 3�� � � � � � n�f7bxw5�F\^s �ib \^� f j s�s � � \�avbQlin�lzyA��rQnob '
d j b � n%n��c�U]�noh�h�n�l j h j b*acbzuJn�f�w>r e�n�l/eYri]�n�h�r \^stl \^_ { �F\^s �ib \^� f j s�s � � j b���| _�acbQd�eYft\�bihf7b # y'[U\^] n�� j ���Qstn p e j �qf�b w # e \ � n�eYrQn5_ j � f�s}� \^_J� j ]�f
e�� _�acbQd�eYfg\^bih p f
e _�\^s�sg\vuJhetr j e *n&olp � 
�n p � *
do6p y ��y n p j b acbzuJn�f7w�rQe n�l etri]�noh�rQ\�stl+\^_ �F\^s �ib \^� f j s�s �"� j b��_�avbQd^etft\^bih�f�b 
(n p d j b � n h�f7��acs j e�n�l � � j b)acbzuJn�f�w>r e�n�l etri]�noh�rQ\^sgl.\^_9�J\�s}�xbQ\^� f��j s�s}�-� j bc� 
���R V � � _�acbQd�eYft\�bihNy���n�]�n etrQn�\^]�eYrQ\^b \^]�� j s�f�e���\^_8eYr n 
 ��R V � � _�acb d^eYfg\^bihBf7h� ac]�nos}�'f7bQd�fglin�b e j s j bQl-f�]�]�n�sgn^m j b e�y�`bis �0etrQn�f7] � \ \�stn j b �YbQnoh�hBf7hB]�n�sgn^m j b e�y

�

gV�NUV�*�V^`a�[][�)7$n"%"ZY\[-a� %,-$.�:a���&���$.�ba�k�k*"%$sp',_^`a���,][_,  fin� K���;jK�;fz\A�A���P A���;2P7FH;2{�=
y�F?P#x\LQw�; G+;2K�;�FBI+@!{�;�A*��P\w�= �-P+F�=���P/�oLNK�G�A*��IOA�A���; =?�2I+@ IOF�y�FHPsw�>���A���' ���-� LN=�=H{|I+@N@  
�-P+F�=?P7{�;4c�zs;2w�'� I+K�w#�-P7F�I+@N@ �->�K���ABLNP7K�=A�`LNKq=?P7{�; �2@QI+=?= # ����LQ�H�qLN=�{�P\w�;2@N@Q;�w



� � � y���c���X[n�gDrS\`_�\To

I'� AB;2F�n&olpf6��s>��H�`=?�3IO@ I+F�y�FHPsw�>���A ;2=HA?LQ{�IOAB;�= IOF?; K�;2;�w�;2w �-P+FX;�{�y�@QP#}\LQK�G 
d;�A*��P\w�=
@ � D I+K�w @ � D P����lF?P+y!P7=HLNA?LQP7K � 6 C A?P y�F?P#x+;�K�P7K�;�zsLN=HAB;�K��2; P����@QP7=H;�I+K�w ��LNG���;2K�;2F?GO}IOy�y�F?P3zsLQ{�IOA?LQP7K�=lA?P '*6 �~K�A*��;vK�;fz\A =?;���A?LQP7K! \��;i�oLQ@N@�=���P/��A���IOA�����;2K�A*��;��]I+{�LQ@N} #
LN=�I_FH=HABI+t�@Q;�t�I+=?LN=��]I+{�LN@N}ZI� .A*��;�K:LNK �]IO��Ab '=H�3I+@QI+F�y�FHPsw�>���A�;2=TABLN{|IOA?;2=�I+K�w 
d;�A*��P\w
@ � D I+K�w @ � D �2I+K�t!;�>�=?;2w^�-P7Fjy�F?P#x\LQK�G >�K�LL�-P7FH{ K�P7K�I+y�y�F?P3zsLQ{�I+t�LQ@NLNA~} P%��'�IO=���;�@Q@  
@ ����LQ�H� LN=�{ >��H� {�P+F?;ox+IO@Q>�I+t�@Q;<LQK�A���; �1>�;�=HAoP��Vy�F?P#x\LQK�GO��;�LQG��JAB;�w A*��FH;2=+��P7@Qw|@QP���;�F
t.P7>�K�w�= D 6

� LN�2;�x7;2FH=BIP �{�I+KJ} P%�*A���;�{�;�A*��P\w�= G7L8x7;�Kut.;2@NP��e3&�-P+F P7t�A IOLQK�LNK�G�=?�2I+@ IOF y�F?P\w�>���A
;�=HA?LQ{�IOAB;�=�3(�oLN@Q@  sLNK�A���;2LNF AB>�FHK! �F?;�@N}|P7KdK�P7K�I+y�y�F?P3zsLQ{�I+t�LQ@NLNA~} FH;2=?>�@NAB=�6

��A LQ= G7;2K�;�FBI+@N@N}�I+=?=H>�{�;�w�A*��IOA ;�x7;�FH}�� � # LQ=�;�LNA���;2F�LNK�A*��; =Hy�I+KEP��j=HLQ{�y�@Q;
�->�K���A?LQP7K�=XP7FXLQ=XI+y�y�F?P3zsLQ{�I+t�@Q; @ ABPd=?P7{�; w�;2G7FH;2;�P�� ��@QP7=H;2K�;�=?= D LQK A*��;k��� 0 �7�;: K�P7F?{
�-FHP7{ A���;�=?y�I+KuP��*=?LN{�y�@N;6�->�K���ABLNP7K�=26

�]��P��oLNK�G|A*��IOAvA���;�=H�3I+@QI+Fvy�F?P\w�>���A�� ' ����� LN=v=H{|I+@N@bLQ=vI|�2P7{ t�LQK�IZABLQP+KdP���A���P
ABI+=��1=�6
k�LQFH=HAb !I�A?FBI+K�=HLNA?LNx7; I+y�y�FHP3z�LN{|IOt�LQ@NLNA~} FH;2@QIOABLNP7K�=���LQy�LN=j=+��P��oK�F?P7>�G���@N}uP��lA���;
�-P+F?{ f*L�� ��' ���-��LN= @ I+FHG7;� 7I+K�wA� LN= �2@NP7=?;�@N}�I+y�y�FHP#zsLN{|I+t�@Q; �-FHP7{ A���; =?y�I+K P��R=HLQ{�y�@Q;
�->�K���A?LQP7K�=- A*��;�K '�{�>�=HA�t.;�I+@N=?P t!;u�2@NP7=?;�@N}EI+y�y�F?P3zsLQ{�I+t�@Q; LNK�=HP7{�;�=H;2K�=H;[�-F?P7{
A���;�=?y�I+K P��(�-;-� =?LQ{�y�@N;O�->�K���ABLNP7K�=26 �s;��2P7K�w) bI =HABFHP7K�G�K�P7K�I+y�y�FHP#zsLN{|I+t�LQ@QL8A~} F?;�=?>�@8A
LN=�y�FHP%x+;2K�A*��IOA '��3IOK�K�P+A�t.;|A��\>�= I+y�y�FHP#zsLN{|IOA?;2wV6^K���; =?;2��P7K�wqy�I+FTA�LQ= =HABFHP7K�G7;�F
A���I+K[����IOA LN=vFH; �1>�LQFH;2w!f,��; P+K�@N}�FH; �1>�LQFH; A���IOA ' =���P+>�@QwdK�P+A t.; I+y�y�FHP#zsLN{|I+t�@Q;�tJ}
@NLQK�;2I+F��2P7{ t�LQK�IZABLQP+K�=lP��VA���P7=?;<=?LN{�y�@Q;��->�K���ABLQP+K�=lA*��IOA�I+FH;v>�=H;2w|A?P�I+y�y�F?P3zsLQ{�IOAB; A���;
�->�K���A?LQP7K�=�� � #|6vr�>�A =H>��H��=?;�AB= P%��=?LQ{�y�@N;
�->�K���A?LQP7K�=jI+F?;O��I+FHwdABP|LQ=?P+@ IOA?;� n=?P P+K�;
LN=�>�=?>�I+@Q@8}9�-P7FH�2;�w A?P �2P7K�=?LQw�;2F�I+@N@�=?;�AB=�6;K���; =?;��2P7K�w y�I+FTA��2P7>�@Qw�t.;�t�I+=?;�w:P+K I+KJ}
P%� A*��;�{�;�A*��P\w�= P%� A*��;�y�F?;�x\LQP7>�=O�-P7>�FX=?>�t�=H;2��ABLQP+K�=26 K���; K�;�z\A A*��;�P7F?;�{ y�FH;2=H;2KJAB=
K�IOAB>�F?I+@l�2P+{�t�LQK�IOABLNP7K�= P���A*��;�=?; A���Puy�I+FTAB=�6MK���; y�FHPsP%�-= IOF?; =HA?FBI+LNG��JA��-P7F � I+FHw I+K�w
>�=?;dK���;2P7FH;2{ � 6 e I+K�w K���;2P+F?;2{ �\6��s6

���������	��
 � W��SW�Fn�e ' � n j � \�\^stn j b._�acbQd^etft\^b p # j h�n�e5\�_ � \�\^sgn j b�_�acb d^eYfg\^bih pj bQl�� j h�h�n^e \^_8% h�f7���Qstn ' � \ \^sgn j b�_�avbQd^etft\^bih�y
{�� | � _6n�m^n�] � � � # f�h/etrQn s�f7bQn j ] d�\^� � f�b j eYft\�b \^_�_�acbQd^etft\^bxh � f�b � uJf
eYr etrQnd�\�n��#d�fgn�b eYh�h�ac� � f�b w p f7b j � h�\^s
aie n m j s�a�n p e \ j e ��\^h�e � p j b l � ' � � ��� �_�\^]�n j d3r � � � y%��rQn�b � ' ���#��� �#� y { � �i�Us�fgd j etft\^b'\^_ � y�� {�� |�|�y
{�� | � _�_�\�] n^m�n�] � � � # etrQn�]�n f�h j _�acbQd�eYft\�b � p uJf
eYr�eYrQn h j ��nAh�f�w>b j h � p j bQlf�b eYr n/h
� j b \�_ � _�avbQd^etft\^bih-f�b	� p h j eYf7h�_7�xf�b w � � @7+ D � ( � _�\^] j s�s + � j bQl_�ac]NetrQn�]��/\^]�n p f�_ ' f7h j _�acb d^eYfg\^bkhNa�d3r�eYr j e � ' ������� ��� _�\^]5n�m^n�] � � � � peYrQnob � ' ���#��� � H 5 � � y { �`�x�Us�fgd j etft\^b�\�_ � y	� {�� |�|�y
{�� | � _ � f7hBf�b0eYr n!h�� j b�\^_ � _�acbQd�eYft\�bih � � � p j bQl#f7_ _�\�]�n^m^no]���h�a � h�n�e 
 \^_`etrQnli\^� j f�b eYr j eBd�\^b e j f�bih��/\^]�nAetr j b j b @ 5BH � D .�� _ ] j d^etft\^bk\^_ eYr n��J\�f�b eYh j bQl



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk �s5

j bc��h�n^e K \^_ � _�acbQd�eYfg\^bih f�b
� � ' f7hBbQ\�e j �x�U]�\�� f�� j � sgn _ ]�\^� 
�Q��� @ K D \^b

 p etrQn�b � ' ���0��� � y �%bc� j �i�U]�\��U]�f j e�n��/n�eYrQ\�lk\^_�etrif�h � j �Jno] { f7bQd�s�a�lqf�b weYrQ\^h�n�eYr j e�_�\�s�st\vu"f�b*etrQnBb n��Ue h�n�d^etft\^b�|�d�\qacstl � n�ach�n�l�e�\�h�rQ\vu eYr j e ' f7h�b \�ej �i�U]�\�� f7� j � stn!\^b 
 _ ]�\^� 
�Q��� @ K D y

� � k�FHP7{ � 6 � @ � D ��; G7;�A�A*��;i�-P7@Q@NP/�oLNK�GN�-P7F�A*��; =Hy!;��2LQI+@!�2I+=?;i����;2FH;jA*��;l�->�K���ABLQP+K�=LNK # I+FH;;n&olp �->�K���ABLNP7K�=0 nIOK�w � LQ= A*��;X=H;�AvP���A*��;�@QLNK�;3IOF {�P+K�P7{�L I+@N=26
�:; >�=H; A*��; �-P7@Q@NP/�oLNK�G<=HABF?I+LQG��1A+�-P7F+��I+FHw�P7t�=H;2FHxOIOA?LQP7KO����LQ�H��FH;2w�>���;2=�K�P7K�I+y�y�FHP#zsLN{|I'3
t�LQ@QL8A~}|LNKJABP�I�y�>�F?;�@N} G+;2P7{�;�A?F?LQ�jy�F?P7t�@Q;2{ A*��IOAoLN=oI+{�;2K�I+t�@Q; ABP w�;��2P7{�y.P7=?L8ABLQP+KV6
��� � ����� PiT � � � � WtX��SW��%bc� h�n�e K \^_ � \�\^stn j bA_�acbQd�eYft\�bih �U]�\cm�ftlxn�h j � j ��� M _ ]�\^�
��X5��35�� � e \ ��X5��35��	� M
� � �A� j �i�Uf7bxw +�� @ � p @7+ D � 03030 � � � M
� @7+ D+D�0 ��r ach j bc� � \�\^stn j b_�avbQd^etft\^b ' \cm^no] �� 5��25�� � f7hAeY] j bih�_�\�]���n�l'f�b e \ j _�acbQd�eYft\�b ' M \cm^n�] etrQn�f�� j wxn \^_
� M 0 ��y n p ' M @7+ D -!�3��� ' M @ � M @7+ D+D�0� \cu p etrQn6d�\^b m^n���rQavs�s�h�\�_ ' 2BpM @ 5 D j b l ' 2BpM @ �X5 Df7b e�n�]�h�n�d^eBf�_ j b l0\�bis}�*f�_ ' li\�n�h�bQ\qe r j m^n j b j �i�Q]�\�� f�� j eYfg\^b uJf�eYr.eYr n�h j ��n�h�f�w>b_ ]�\^� 
�Q��� @ K Df0 �8u9\ d�\^b m^n���h�n^eth�f7bQe n�]�h�n�d�e8f7_ j b��*\^_`etrQn�f7]�h�a � h�n^eYh%f�b e�no]�h�n�d^e p j bQletr ach�eYrif7h�\ � h�no]Nm j etft\^b j s7st\vuJh j bQ\^b j �i�U]�\�� f7� j � f�s�f�e��#�xa�n�h�eYft\�b e \ � n�lin�d�\^� �F\^h�n�l y
���������	��
 � WtXZXZW�� f�m^n�b j � \�\^stn j b*_�acb d^eYfg\^b ' p j bQl j _�acbQd�eYfg\^b � � n&o�p 0 f7_8_�\�]n j d3r*h�a � h�n�e 
 � �� 5��25�� � uJf
etr � 
!� d�\^b e j f7bif�bxw ��\^]�n�etr j b j b @ 5`H � D .�� _ ] j d�eYfg\^b\�_ �F\^f�b eYh p \^bQn6\^_�eYr n�_�\�s�st\vuJf7bxwArQ\^sglqh p eYrQnob � ' ���#��� � 0{ f}| : T! BU�Y ��� ��� � @ ' 2 5 @ 5 D�� 
 D�� : T! BU�Y ��� �'� � @ ' 2 5 @ �X5 D�� 
 D f�h bQ\�b ��no���Fe�� { _�\^s�sg\vuJh_ ]�\^� � y�� {�� | j bQl � y ��� |�y
{ f7f�|���rQn�s�f7bQn j ]B�/\^b \^� f j s�h j bQl�eYrQn�d�\^bxhNe j bQe9_�acbQd�eYfg\^b A� )Y d�\^b eYf7bQaqnAe \5]�n�� j f�b j
QBT!� � hNe j � sgn � j h�f�h \^b 
 p � aie �F� ' � + ��� � � j bQl �F� ' ��� � � � � � j ]�n � 5/. @ �'H
5 D QBT!� � @ � H�5 D { _�\^s7st\vuJhB_ ]�\�� � y�� { � | j bQl � y � f7bkeYrQn%bQn�� e9h�n�d^etft\^b |�y
{ f7f�f}| ��rQn�]�n f�h j h�n�e�� \�_ �Fn�]���aie j eYft\�bih \^_%eYrQn-m j ]�f j � sgn�h!h�a�d3r�etr j e ' f�h�f7b m j ]�f j bQeavbQlin�]�eYrQnF�Fn�]��#aie j etft\^bxh8f7b�� ��j bQl5_�\^] j s�sZs7f�bQn j ]J_�acbQd�eYft\�bih � p >	 3�� � @ � D @7+ D r j h�etrQnh �x� ��n^et]�ftd�_�\�]�� � > � + � H � < � _�\^]Bh�\^��n � j bQl � < 0 [ f�b j s�s}� p ' f7hBbQ\�e j �i�Q]�\�� f�� j � stn� � j bc��h �i� ��n^eY]�ftd`_�acbQd^etft\^b � > � + ��H � < � \cm�n�]"!	 3#� 
 @ � D { _�\�s�st\vuJh8_ ]�\^� � y�� { � | p j bQl
� y$� f�bketrQn%bQn��Ue9h�n�d�eYfg\^b |^y
{ f�m�|+��r n�]�n�f�h j h�n�e
�?\^_ �Fn�]���aie j eYfg\^bih�\^_ eYrQn�m j ]�f j � stnoh h�a�d3r eYr j e ' f7h f7b m j ]�f��j bQe-acbQlino]�eYrQnA�Jno]���axe j etft\^bih f�b%� � j bQl._�\^] h�\^��n �F\^f7bQe � f�b ' 2 5 @ 5 D&� 
 j bQl
' f�b ' 2 5 @ � 5 D(� 
 � >	 3#� ; 	  � � 3 � ��@ � D � - � p j bQl >	 3�� ; 	v*) � 3 � ��@ ' D � - � p _�\^] j s7s 7 � { \�]
>	 3�� ; 	v � � 3 � ��@ � D � - >	 3#� ; 	v*) � 3 � �(@ ' D � _�\^] j s7s 7 p j b l �  � � � f ��@ � D � 
 �Z� - �  � � � f

�(@ ' D � 
 �Z� | { j s�h�\ _�\^s7st\vuJh`_ ]�\^� � y�� {�� | p j bQl � y$��f�b0etrQn%bQn��UeJh�n�d^eYfg\^b |�y



� � � y���c���X[n�gDrS\`_�\To

� = I�w�LNF?;2��A�I+y�y�@QLN�3IOA?LQP7K P��<I+KJ} P7K�;�P�� A*��;|{�;�A*��Psw�= P�� � 68575� ���; P+t�A I+LNK:A���;�-P+@Q@QP��oLNK�G�6

OQPSRUT � WYX�VUW ��rQn�]�n j l � \^bQd�n 8;: < " � $ _�acbQd�eYft\�bih \^_ilin�� eYr � h j etf�h�_7� � ��� A�" � $ ���#��� �
� A�" � $ � A� )Y�� - � *� A;" � $ @ � � D � _�\^] j s�s � � n&olp 0
� � � � � W � KJ} P���A���;�{�;�A*��Psw�=dP�� � 68575:�3I+K t.;�>�=H;2w A?P�y�FHP%x+;`A*��LQ=�FH;2=H>�@NA26
�:;�LQ@N@Q>�=TABF?IOAB;uA*��;���P7KJx7;�z\3 �\>�@Q@�LQKJA?;2F?=H;2��ABLQP+K IOF?G7>�{�;2KJA @ K�;2���2;�=?=BIOFH}h�-P7F ;�{�y�@QP#}�3
LNK�G � 68575 @ L D+D �:;jy�FHP#x7; A*��; =HA?FBI+LNG��JA��-P7F � I+FHw F?;�=?>�@8A�A���IOA�� A6</" � $��� n&olp 0 K���;jy�F?P\P��P%� A*��;a�]I+��A LN=��3I+FHF?LQ;�w`P7>sA IO@QP7K�G A���;�=?I+{�;�@NLQK�;�=0 btJ}:=+��P��oLQK�G�� Ai<'" � $ � � �� n&oip ; ��-P+F I+KJ}�@ IOF?G7; =H>�t.w�P7{�I+LQK 
 6 �`;4�oLN@Q@���P7K�=HLQw�;�F�A*��; �2I+K�P7K�LN�3I+@,8;: < " � $ �->�K���ABLNP7K
� A�" � $ @,+ D f - ��

��� p ����� p + ��� 0 � � I+K5n&olp,�->�K���ABLNP7K/� ; �1>�I+@N=�� A;" � $  �A���;2K! .LQKuy�I+FTABLN�2>�@QI+F0 
� @,+ D�- � 5
����;�K + � p - �X5����-P7F�5�� 7 �	� I+K�w + ��� - 5� P�-P7FoIO@Q@ 7I+K�wuI+@N@�
 �- 5 �
IOK�w � @� D - � 5M����;2K � � � - �X5�� �-P7F|5 � 7 ���`I+K�w � ��� - 5� m�-P7F I+@Q@ 7�I+K�w�I+@Q@

 �- �s6

uP7F?;�P%x+;2F- ,�-P7F ;�x7;�FH}�� ��� =?>��H��A*��IZA + H � - �5H�� @ ����;2FH;dA���;*H =HA IOK�w�=M�-P+F
IOw�w�LNA?LQP7KuLQK�9 � D  n;�LNA*��;2F%� @ � D - � 5 P7F�� @ � D�- �X5� .=?LQK��2; �S nt.;2LQK�G|LQK n&o�p  !LN=<A���;
�H��I+FBI+��AB;�F?LQ=TABLN�O�->�K���ABLNP7K�P��lIM��I+@��-=?y�IO�2; P%��9 �s6l1vP���;�x7;�F0 !�-P7F<P7>�F<�H��P7=H;2K^�->�K���ABLNP7K
� A�" � $  S��;��2I+K[c�K�w�� I+K�w�� �oLNA����!H�� - + H �  �oLNA*�dt!POA*� ' @ � D - ' @ � D�- 5+6
k�P7F;�z�I+{�y�@N;� 1�H��P\P7=?;��O�oLNA������ p - �X5�I+K�w���� � - � 5l�-P7F<5 � 7 ��� . � I+K�w������ - 5� 
�-P+F�I+@Q@)7bI+K�w�I+@N@�
 �- 5��2�] 7I+K�w �H��P\P7=?;���=H>��H��A���IOA + H � - �SH�� 6mK���LQ=l�2P+K1A?FBI+w�LQ��A?=
A���;XI+=?=H>�{�y�ABLNP7K A*��IOA � - '*6 �
�

�~K:A*��;�K�;�z\A =?;2��ABLNP7K7��;|w�LN=?��>�=?= �2P7K�w�LNABLNP7K�=�P7K A*��;�t�I+=HLQ=
�]I+{�LN@N}�# >�K�w�;2FO����LQ�H�
y�F?P#x\LQK�G�K�P7KZ3~;�zsLN=HAB;�K��2; P%� ��LQG��]3�;2K�;�F?G+} I+y�y�F?P3zsLQ{�IOABLNP7K�= @ 
d;�A���P\w � IOt!P#x7; D LQ= =H>P��3��LQ;�K1A�A?PX=+��P���K�P7KZ3~;�zsLN=HAB;�K��2;<P�� �' BV �bT'R � I+y�y�FHP3z�LN{|IZABLQP+K�=0 JIOK�w�A���;2FH;-�-P7FH;o=?>P���2LN;2KJA
A?P�=���P/� ��;2LNG��JAB;2w A���F?;�=���P+@Qw @QP���;2F�t!P7>�K�w�= @ ����LQ�H�! sLQK�G7;2K�;�FBI+@  sFH; �1>�LNF?;2=�A*��; {�P7FH;
w�LL���2>�@8A 
d;�A���P\w:5 D 6

� ��� �������	��� �l��	���f� � T�+	�b������� 	��N	��
�� � ��������

	6 � ����T
��

�~K A*��LN=�=?;2��ABLNP7K! ��;�w�;-c�K�; �-P+>�F�K�P+ABLNP7K�=�P���=HABI+t�LQ@NLNA~}�I+K�w =���P�� A*��IOAXLL��I�t�I+=?LN= LN=
=TA I+t�@Q;�;�x7;�K LNK�A*��;9��;3I��O;2=HAu=H;2K�=H;� oA*��;�K�=���P��oLQK�G�>�K�LL�-P+F?{ K�P7K�I+y�y�FHP#zsLN{|I+t�LQ@QL8A~}
FH;2w�>��2;2=�ABP�=+��P��oLQK�GJF+��LNG���;2K�;�F?G+}ZIuK�P7K�IOy�y�F?P3zsLQ{�I+t�LN@QL8A~}76 �`;�I+y�y�@N}dA*��LN=�LQw�;2I|ABP
G+LNx7; I+K�I+@8AB;2FHK�IOA?LNx7;�y�F?P\P��nP���A���; FH;2=?>�@NA A���IOA(8;:i<'" � $ ���� o p 0 �~K I+w�w�L8ABLQP+K! '��; =���P/���P/� A���LQ=<LQw�;3I �3I+Kdt!; I+w�I+y�A?;2wuABP|=+��P�� >�K�L��-P7F?{ K�P7K�I+y�y�F?P3zsLQ{�I+t�LQ@NLNA~} �-P7F<�2;2FTA I+LNK
=Hy!;��2L�c��o>�K�=HABI+t�@N; t�I+=H;2=26(k*LQK�I+@N@N}� '��; =���P��J��P���=TA I+t�@N; t�I+=HLQ=m�]IO{�LN@QLQ;�=�IOF?; >�=H;-�->�@��-P+F



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk � �

y�F?P#x\LQK�G�IOy�y�F?P3zsLQ{�I+t�LN@QL8A~}�F?;�=?>�@8AB= I+K�w�>�=H;�A���LQ=XABP�G+LNx7;|IdK�; � �2P7{�y�@Q;fzsLNA~} F?;�=?>�@8A
A���IOA�>�K���;2LQG��1A?;2wqA*��FH;2=+��P7@Qw�=�P%� 
(n pA�->�K���A?LQP7K�=��2I+KEt!; P7tsA I+LNK�;2wEI+= >�K���;2LQG��1A?;2w
A���F?;�=���P+@Qw�=<P��*y�I+F?L8ABLN;2=26
 ��������� T � ��� � WYXZW { � | � h�n�e # \^_ _�acbQd^etft\^bxh�_�\�]�� h jAQBT!� � c� #a���[-Y � j h�f�h�_ j � f�s � pf�_ _�\^] j s�s K � # \^_ f7bQlin��Fn�b lin�b eF_�acbQd�eYfg\^bih � p j bQl'm j s�a�n�h � � p eYrQn`_�acbQd�eYft\�bihh j etf�h�_7� ��� >

� 3NM � ��� ���
�
� ( 5/./QBT!� � @ �;K � D >

� 3NM �
�
� y���rQnob QBT!� � f�h ^ach�e � p eYr n�b # f7h

j bk\�]NeYr \^bQ\^]�� j s � j h�f�hNy
{�� |�� h�n^e # \^_F_�acb d^eYfg\^bih�_�\^]�� h j;QBT!� ��� (ba�c3,]c� #a���[-Y � j h�f�h�f�_ _�\�] j s�s K � # \^_f�bQlin �JnobQlinobQe%_�acbQd^etft\^bxh p j bQl.m j s�a�n�h � � p etrQn�]�n n��xf7hNeth K ��� # \^_ f7bQlin �Jnob �lin�b e _�acbQd^etft\^bxh p j bQl m j s
a�noh � � � p uJf�eYr � K � �	� QBT!� � @ �;K � D � 
 V��� @ >

� 3�M�� � � � � D�-

 V��� @ >

� 3NM � ��� D p j bQl%_�ac]NetrQn�]��/\�]�n p _�\^] j s�sxm j s
a�noh � � � p �7� >� 3�M�� � � � � �7�
�
� ( 5/./QBT!� � @ �;K ��� D

>
� � 3NM�� � �

�
� y

{�� |�� h�n�e # \^_�_�avbQd^etft\^bih _�\^]�� h j QBT!� � c� #"%$!�b� c� #a��*[]Y � j h�f�h m�$n"�a�k�k�"Z$\pb,� 
^`a� %,]��� j _�acbQd�eYfg\^b ' p f�_%_�\^] j s�s K � # \�_!f�bQlxn��Fn�bQlinob e _�acbQd�eYfg\^bih j bQl_�\^] j s�s-m j s
a�noh � � eYr j e#h j etf�h�_7� 
 V��� @ >

� 3�M � ��� D�- 
 V��� @ ' D p f�e-rQ\^sglqh.eYr j e
��� >
� 3NM � ��� ���

�
� ( 5/./QBT!� � @ � K � D >

� 3�M �
�
� y ��rif�h bQ\�etft\^b d j b j s7h�\ � n#lin �ibQn�l _�\�]

�ia j h�f7hNe j � f�s7f
e���y
{�� |�� h�n�e # \^_ _�acbQd^etft\^bxh�_�\^]�� h j�QBT!� �	� Y1a�
�c� #a��*[]Y � j h�f�h m�$n"�a�k*k�"%$spb,]^`a�  

,_�b� j _�acbQd^etft\^b ' p f7_ _�\^] j s7s K � # \^_ f�bQlxn��Fn�bQlinob e _�acbQd�eYfg\^bih p _�\�] j estn j hNe�\^bQn�m j s�a�n�\^_ � � eYr j eFh j etf�h � n�h 
 V��� @ >� 3�M � ��� D�- 
 V��� @ ' D p f�e rQ\^sglqh6eYr j e
��� >
� 3NM � ��� ���

�
� ( 5/./QBT!� � @ � K � D >

� 3�M �
�
� y ��rif�h bQ\�etft\^b d j b j s7h�\ � n#lin �ibQn�l _�\�]

�ia j h�f7hNe j � f�s7f
e���y
� ;�z\A;��; =���P/� A���IOA LL�oI�r�PsP7@N;3I+K t�I+=HLQ= # LQ=X=HABI+t�@Q;�;�x+;2KqLQK A*��; ��;2I��+;�=HA =H;2K�=H;� 
A���;2K�=���P/�oLNK�GX>�K�LL�-P+F?{ K�P7K�I+y�y�F?P3zsLQ{�I+t�LQ@NLNA~}�FH;2w�>���;2=�ABP�=���P/�oLNK�Gd��LQG���;�K�;2FHG+}�K�P+K]3
IOy�y�F?P3zsLQ{�I+t�LN@QL8A~}� ����LQ�H�) �I+= y.P7LQKJA?;2w�P7>sA�;3IOF?@QLN;2F- *LN= {�>��H��;2I+=?LN;2FXABP�=+��P��
 l>�=?LNK�G
A���; 
d;�A���P\w � LQK �lF?P7y.P7=HLNABLNP7K � 6 C 6
���������	��
 � W�VUW�Fn�e ' � n j � \�\^stn j b5_�acbQd�eYfg\^b p # j _ j � f�s �A\^_ QBT!� � �thNe j � stn � \�\^stn j b_�avbQd^etft\^bih p j bQl stn�e K � # y ��rQn�b j bc� j �i�U]�\��xf7� j eYft\�b � � 
�Q��� @ K D uJf�eYr

 V��� @ ' D@- 
 V��� @ � D p � - > � 3NM � ��� p j b l > � 3�M � � � � � 5 p f�h j rxf7w>r nobQn�]3wv� j � ��Q]�\�� f�� j eYfg\^b�h j etf�h�_7�if7bxw ��� � ���`p - � >

:
' @7+ D � @7+ D � ( 54. @ �;K � QBT!� � @ � K � D�D y��rxf�h�]�n�h�acs
e n�� e n�bQl>h5e�\#eYr n d j h�n�uJrQn�]�n # _�\^]�� h j �ia j h�f7hNe j � stn � j h�f�h f�b0etrQn5uJn j �h�n�bih�nAuJf�eYr/]�noh
�Fn�d^e�e�\ j �x�U]�\�� f�� j eYf7bxw ' y



� 4 � y���c���X[n�gDrS\`_�\To

� � � � � W �`; =+��P�� A*��IOA I+KJ} �->�K���ABLQP+Kk�S !����LN�H�:LN=�I @QLQK�;3I+F ��P7{�t�LNK�IOA?LQP7K�IO=XLNK
A���;�A*��;�P7F?;�{9 R=BIOA?LQ=+c�;2=#��� � ���`p ( 5/. @ �;K � QBT!� � @ � K � D�D �!>�=?LNK�G A*��;;�]IO��A A���IOA # LQ=lQBT!� �
=TA I+t�@Q;+6��sLQK��2;� �LQK�IOw�w�LNA?LQP7K) 
 V��� @ ' D - 
 V��� @ � D �bLNAd�-P7@Q@NP/�o=�A*��IOA�� >

:
' @7+ D � @,+ D � (

54. @ �;K � QBT!� � @ �;K � D+D ��=HLQK���; '�LN=<r�PsP+@Q;3IOKV6
�sLNK��2; # LQ= =TA I+t�@N;� 

0
� 3NM �

�
� �JQBT!� � @ � K � D 0

:
� � @7+ D - � �/QBT!� � @ �;K � D ��� ���7� �� 0

� =?=H>�{�LNK�Ga�oLNA*��P7>�Ao@QP+=?= A*��IOA >
� 3�M � � � � - 5� �LNA,�-P7@N@QP��o=�A���IOA

0
� 3NM �

�
� ( 5/. �;K � �

IOK�w ��;�K��2;0� � �7� � ��� �� ( 5/. @ � K � QBT!� � @ � K � D�Df0 
dP7F?;�P#x7;2F- sA���;i�->�K���ABLNP7K�= � I+FH;jr�P\P7@N;3I+K! 
IOK�wuA���;2FH;-�-P7FH;���� � �7�;: � 5� �=HLQK���; >

� 3NM � � � � - 5 ��A��1>�=

��� � �7�`p ( � � ��� ���7� �� ( 5/. @ � K � QBT!� � @ �;K � D+D�0
�

� � P+ABLN�2;�A���IOA�K���;2P7FH;2{ 4 6��] A?P7G7;�A*��;�FA�oLNA���A*��; 
u;�A*��Psw � LNK �lF?P7y.P7=?L8ABLNP7K � 6 Cw�LQF?;���A?@N} LN{�y�@N}� sI+=<I�=?y.;2��L I+@V�2I+=?;% �A*��;9FH=Hy!;���A?FBI+@'{�;�A���PswPI�P���" C'$ A���IOA A���;�K\>�{�t!;�F
P%� 
���R V �XV Y�
'P+F�{�P7K�P+{�LQI+@Q=- 3P7F�I+KJ}XP+A*��;�FbP7FHA���P7K�P7FH{|IO@7=?;�A K�;�;2w�;�w ABPvI+y�y�FHP3z�LN{|IZAB;�I
�->�K���A?LQP7K ;�zs��;2;2w�=�A*��;<LNKJx7;2FH=?;oP��!LNA?=l{|IZzsLN{�>�{ knP+>�F?LN;2F ��Ps; ����LQ;�K1A0 1P7FlF?;�=?y.;2��A?LNx+;2@N}� 
A���;{|IZzsLN{�>�{ =?�3IO@ I+F'y�FHPsw�>���A�P��\A*��;&�->�K���ABLNP7KN�oLNA�� IOK ;�@Q;2{�;2KJAbP��\A*��;P+FHA*��P7K�P7FH{|I+@
=H;�A0 ����LQ�H�! �LNK�A?>�F?K) �}sLN;2@Nw�= A*��IZA 
Ooip � 
(n 2Bp: IO=vI���P7F?P7@N@ I+FT}76 �
r�;2@QP��
 ���; P7t�ABI+LQK�IvG7;2K�;�FBI+@NLQM2IOABLNP7K P��nA���LQ=*F?;2=H>�@NA�A*��IOA G7LNx+;2=lI =HLQ{�LQ@ IOF�@NP���;�F t!P+>�K�w
P+K:A*��;�K1>�{�t.;2FXP�� ;�@Q;�{�;�K1A?= P%� I�y!P7@8}\K�P7{�L I+@N@N}u=HABI+t�@Q; t�IO=?LQ=�A*��IOA I+F?;�K�;2;�w�;2w:ABP
IOy�y�F?P3zsLQ{�IOA?;�I��->�K���ABLNP7K! %LQK�AB;�F?{�='P���A���;�{|I%z�LN{�>�{ =?�3IO@ I+F'y�FHPsw�>���A�P��\A*��;(�->�K���ABLNP7K
�oL8A*�u;2@N;2{�;2KJAB=oP���A*��;�t�IO=?LQ=�6

�~K`G+;2K�;�FBI+@  ���;M�oLN@Q@l=���P/� A���IOA =HABI+t�@Q;�t�I+=HLQ=
�]I+{�LQ@QLN;2= FH;2w�>��2;�A���;|w�LL���2>�@8A~} P��

u;�A*��Psw�= 5�IOK�w ��LQK�LNK �lF?P7y.P7=HLNABLNP7K � 6 C A?P�A*��; @N;�x+;2@�P%� 
d;�A���Psw � 6^K���; y�F?P\P���-P+@Q@QP��o= w�LNF?;���AB@8} �-FHP7{ �lF?P+y!P7=HLNA?LQP7K�= � 6 C I+K�w 4 6 �s6

� � ������� � T � ��� � W � W�Fn�e ' � n j � \�\^stn j b0_�acbQd^etft\^b p # j h�n^e�\^_ QBT!� � hNe j � stn { b \�eb n�d�d�n�h�h j ]�f�s}� � \ \^sgn j b�| _�acbQd�eYft\�bih p j b l-sgn^e K � # y
� � \-nohNe j � s�f7h�r�bQ\^b � n�� f�h�e�n�b d�n5\^_ j �F\^s}�xbQ\^� f j s�s}� � d�st\�h�n � �YbQ\^]�� j �i�Q]�\�� f�� j eYfg\^b0e�\
' _ ]�\^� 
�Q��� @ K D p h j � j�5/. =�@ � D � d�sg\^h�n j �i�Q]�\�� f�� j eYfg\^b p f�e f7h9hNac�#d�fgn�b e8e�\�h�rQ\vu eYr j e



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk � C

_�\�] j s7s�_�avbQd^etft\^bih � � K p �z� ' � � � � f�h j e���\^h�e j b*f7b m^n�]�h�n%�F\^s}�xbQ\�� f j s f�b � K � �uJrxftd3r0lxn��Fn�bQlqh�\^b QBT!� ��j bQl = y
� � _ p f�b j lilqf�eYft\�b p # d�\^bxh�f�h�eYh�\�_ � \�\^stn j b _�avbQd^etft\^bih p eYr n�b�e \�n�h�e j � s�f�h�r�bQ\�bQn�� f�h�e�nobQd�n\�_ j bc�"avbif�_�\^]�� j �x�U]�\�� f�� j eYfg\^b�e \ ' _ ]�\^� 
�Q��� @ K D p f
eFf7hBhNac�#doftn�b e e�\ h�rQ\vu�eYr j e_�\�] j s7s _�acbQd^etft\^bxh � � K p �i� ' � � � � � 54. � K � QBT!� � @ �;K � D y5��rxf�h j s�h�\ArQ\^sglqh�uJrQn�betrQn � j h�f�h f�h �xa j h�f�h�e j � sgn�f�b0eYr n�uJn j ��h�n�bxh�nAuJf�eYr/]�noh
�Fn�d�e%e \ j �i�U]�\�� f�� j etf�bxw ' y
K���;2F?; �-P7F?;% �P+K��2;�I�r�P\P7@N;3I+K�t�I+=?LN= # LQ=�=+��P��oKEA?P�t!; QBT!� ��=TA I+t�@N;� A���;2Kq�2@N;3I+FH@N} '
�2I+K�K�POA t.;v��P7{�y�>�AB;�w tJ}|I
��;�LQG��JA?;2w|A���F?;�=���P7@Nw P��VI+KJ}�=H;�A�P��bIOA�{�P+=HA � �->�K���ABLQP+K�=
LNK	#  !LL�!�Z� ' � � � ��� 54. @ � QBT!� � @ � D+D ��P+@Qw�=l�-P7F ��� � � � # 0 K���LQ=i��P���;�x7;�F0 '{�I#}
K�P+A t.; ;2I+=H}uABP�=���P��
 VP7F<{�I#}�K�P+A ;�x7;2K�t.; A?F?>�;O6iK�P4��;�@Qy[�oL8A*�uA*��LN=vw�L����2>�@8A~}� !IOA
@N;3I+=TAoLQK A*��;��3I+=H;d����;�F?;�QBT!� �|LN= @QLNK�;3I+F�P7F ;�x+;2K:5 @ ����LQ�H� ��I+y�y!;�K�=oLL� # LN= I+��AB>�I+@N@N}
P+FHA*��P7K�P7FH{|I+@ D  1A*��;�K�;fz\A<A���;2P+F?;2{ =+��P��o= A*��IOA��oL8A*��=HABI+t�@Q;�t�I+=?LN=,�]I+{�LN@QLN;2=0 \I+K�;�x7;2K
��;3I%�+;2F�;2=HA?LQ{�IOAB; P+K�A���;v=H�3I+@QI+F�y�F?P\w�>���AB=LQ=�=?>]����LQ;�K1A��-P7F�=���P/�oLNK�G K�P7K�;�zsLN=HAB;�K��2;vP��
>�K�LL�-P7FH{ I+y�y�F?P3zsLQ{�IOABLNP7K�=�6

���������	��
 � W � W�Fn�e ' � n j� \�\^sgn j b5_�avbQd^etft\^b p # j _ j � f�s � \^_ QBT!� � hNe j � sgn � \�\^stn j b_�avbQd^etft\^bih p j b l/stn�e K � # y5� \#n�h�e j � s7f�h�r�bQ\^b n�� f�h�e�n�b d�n5\^_ j b�� acbxf�_�\^]�� j �i�U]�\�� f �� j etft\^b-e�\ ' _ ]�\^� 
�Q��� @ K D � f�eQf7h hNav��doftnobQeJe \�h�rQ\vu eYr j e ��� '8� � �����  M � ��� : - ��� >
� 3NM �

' � � � � �7�;: � 5 � \^]�eYr j e >
� 3�M �q� ' � � � �)� 5/.�QBT!� � @ � K � D�0

� � � � � W K���;uy�F?P\P��<>�=?;�=�A���;C�-P7@Q@NP��oLQK�Gd�2@ IOLQ{ ����LQ�H�#�-P7@Q@NP��o=�t1} ��FHP7y.P7=?L8ABLQP+K
� 6 C @ 5 D 6
: ����V ��� �';�A�'�t.; r�P\P7@Q;2I+K I+K�w�@Q;�A E t!;�I+K�I+FHt�LNA?FBI+FT}�=?y�I+��; P��B�->�K���ABLNP7K�=�6 � � ' �� E
IOK�w A*��;vy�F?P/.H;2��A?LQP7K('8� D =BIOA?LQ= c�;2=���� '9� D����;: � 5jA���;2K&'uLQ=K�P+A IOy�y�F?P3zsLQ{�I+t�@N;oLQK|A���;
� K�P7FH{ �-F?P+{ E  �L_6 ;% �A*��;�F?;XLQ= K�PA� � E  ��oLNA�� A*��;�=BIO{�;�=HLQG7KuI+= '*6
K���; y�F?P\P���P���A*��;�A���;2P+F?;2{ �-P7@Q@NP��o=|LQ{�{�;2w�LQIOAB;�@N} �-FHP7{ A���;[�]I+��A A*��IOA A*��;�t�I+=?LN=
�]IO{�LN@N} # LN= t!POA*�dr�PsP+@Q;3IOK�I+K�wCQBT!� � =HABI+t�@Q;O6 �

� � ;fzsA0 ���;�A?>�F?K ABPdI��2P7{�y�@Q;fzsLNA~}�IOy�y�@QLN�3IOA?LQP7K)f6��;�>�=H;MK���;�P7F?;�{ 4 6 4 ABP�G7L8x7;�I
=HLQ{�y�@Q;�F y�FHPsP��*P���I�FH;2=H>�@NAoP��," � � $ A���IOA68;: < " � $����� o p 0

���������	��
 � W��UW� _�etrQn 8;: < " � $ _�acbQd^etft\^b ' @7+ D f - ������� p �
�
�
��� p ����
�
� p + ��� � p uJrQno]�n � - � p � � � �j bQl#� p - � � - � � r j h j b j �x�U]�\�� f�� j b e � � 
�Q��� @ K D uJrQno]�n K d�\^bih�f�h�eYh�\^_ � j ]�f
e��_�avbQd^etft\^bih ?-, p uJf
eYr �7� ' � � ��� : � 5 p eYr n�b � K � (	� @ � ��
 D p _�\�] j bc�kd�\^bih�e j b e� �/5 y



� S � y���c���X[n�gDrS\`_�\To

� � � � � W �sLQK���;�A*��;Xy�I+FHLNA~} �->�K���A?LQP7K�=��-P7FH{ I�=HABI+t�@Q;% �;�x+;2K�P7FTA*��P+K�P7F?{�I+@!t�I+=?LN=0 �L8A
LN=�=H>P���2LQ;�KJA ABP�=+��P��
 �>�=?LNK�G;K���;�P7F?;�{ 4 6 4 A���IOAj�-P+F I+@N@.=H;�A?=�K �2P7K�=HLQ=TABLQK�G�P��'y�IOF?LNA~}
�->�K���A?LQP7K�=- >

���	3NM � *' @ </D �;� 5���>�K�@Q;2=H=A� K � (	� @ � � 
 D 6
�s;�A�A*��; �1>�IOK1A?LNA?LQ;2= �'p f - 5/.�� � �  ��� f - @ 5 � �'p D � � IOK�w � � f - @ 5 � ��� D � � 0 ��A�LN=

K�P+A
��I+FHw�ABP�=?;�; @ =?;�;9" � C/$ D A���IOA#� *' @7+ D ��LQ=j@ I+FHG7;2=TA��-P7F-� *' @ 5 � D � - � 5 � � � � �nI+K�w �-P+F+ �-P+Fd����LN�H� + ���
�
- 5|;fzs�2;2ysA;�-P7F Id=?LNK�G7@N; xOI+@N>�;�P�� 7 IOK�w�
�6$�~K`A*��;�@ IOAHAB;�FX�2I+=?;% � *' @7+ D �)� � �'p � � � � . @+@ 5 � �/p D @ 5 � � � D�Df0 �sLQK��2;

0
���	3NM � *' @ <'D �;� � � � ��5�H �;K � � � �'p � � . @ 5 � �/p D � � . @ 5 � ��� D

A���; �2P7K�w�LNA?LQP7K�=jP7K�� K �n��P7F?FH;2=Hy!P7K�w�LQK�G A?P >
� � 3NM � *' @ <'D � � 5 w�;2y.;2K�w P7K�A���; �H��P7LQ��;

P%� � � f@ L D � � ( 5/. ��P+F
@ LQL D � � � 5/.��s6

�~Ku�3I+=H; @ L D  >
� � 3NM � *' @ </D �1LQ= t.P7>�K�w�;2wutJ} 5 IO=<@NP7K�G I+=

�;K �)� @ 5/. �/p���5 D @ 5/. ��� ��5 D @ 54. � � ��5 D �

IOK�wdLNK��3I+=H; @ LQL D  >
���	3NM � *' @ </D �1LQ= t.P7>�K�w�;�w�tJ}�5XI+=o@QP+K�G I+=

� K �)� @ 54. �'p���5 D @ 5/. � � ��5 D �

�:; �H��P\P7=?; �3IO=?; @ L D  'I+K�w LNG7K�P7FH;�A*��;�@QIOA?A?;2F�6 � P�� �-P7F�I+KJ} � � 5�� � p � � �!� � � �3I+K t.;�H��P7=?;�K =H>��H��A���IOA t.P+A�� � � ( 5/.�� �.I+K�w @ 5/. �'p ��5 D @ 5/. ����� 5 D @ 54. � � ��5 D%( � @ � � 
 Df0
����LQ�H����P7{�y�@Q;�AB;2= A���;�y�F?P\P��	6 �

�
�~=lA���; �2P7KJx+;2F?=H;vP%�)K���;�P7F?;�{ 4 6 4 ABFH>�;�� K���;<I+K�=+��;2F�LN= K�P�6 �~K P+A���;2F2��P7FHw�=0 1LNA �2P7>�@Nw
t.; A*��IOA '�LQ=�K�P+A I+y�y�FHP3z�LN{|IOt�@Q;;�-FHP7{ E IOK�w }+;�A@'8� DFI w�Ps;�= K�P+AXt!;-��I3x7;|@NL �O; '�6
1<P���;�x7;2F- �Ijx+;2F?=HLQP7K P��nA���; �2P7KJx+;2F?=H;vw�Ps;�=&��P7@Qw) +A*��;�F?;�t1} G+LNx\LQK�G I+K�P+A���;2F ; �1>�LNxOI+@N;2KJA
��P7K�w�L8ABLNP7K ABP K�P7K�IOy�y�F?P3zsLQ{�I+t�LN@QL8A~}� Jx\L I�K���;2P+F?;2{ �\6�� @ 5 D 6

OQPSRUT � W �SW ��n!avh�n '8� � ; D e�\�lin�b \�e�n�eYr nJ�U]�\ �n�d�eYfg\^b#\^_ ' � \^bAE � 0	 \�eYfgd�n�eYr j eJeYrif7hf7h lqf��Sn�]�n�b e _ ]�\�� e j �qf�bxw etrQn �U]�\ �n�d^etft\^b '8� D+j bQl-etrQn�b ]�nohNet]�ftd�eYf7bxw6f
eFe \ 
 y � b#\�eYrQno]uJ\^]�lqh p j h��/nobQetft\^b n�l f�b"eYrQn � j d �>w>]�\�acbQl#h�n�d^eYfg\^b p eYr n�h�� j d�n!E �� f�hBbQ\qe%etrQn%h j ��nj h e j �qf�bxw E � j b l#]�n�hNet]�fgd^eYf7bxw�e�\ 
 y%��rQn�_�\^s�sg\cuJf7bxw j ]�n�n��xacf�m j stn�b e�y
� ��rQn�]�n!f7h j bQ\^bQno���Fe��/hNa � li\^� j f�b 
 uJf
eYr �7� '8� � ; D6��� : ; � � 5
� ��rQn�]�n!f7hBbQ\ � � E p uJf
eYr0etrQn%h j ��n�h�f�w>b j h ' y



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk � e

� � � � � W k�P7F A*��; �-P+F+��I+F?w�w�LNF?;���ABLNP7K! w�;-c�K�; � � E � A?P�t!; � P7>�A?=?LQw�;�
, �I+K�w'9� D I
�
- ' � � '8� � ; D�P+K 
 6�sLNK��2; '8� � ; D @,+ D � 5��-P7F I+@N@ + � 
� sLNA �-P7@Q@NP/�o=A*��IZA P7K�LNA?=

=H>�y�y.P7FHA0 � ��I+= A���;�=BI+{�;�=?LQG+KdIO= '*6 � P�� I+y�y�@N} �s6�� @ 5 D 6
k�P7F A*��;�FH;�x+;2F?=H;|w�LNF?;���ABLNP7K! !��;�>�=?;�IuG+;2P7{�;�A?F?LQ��I+F?G7>�{�;�K1A�A?P c�K�w A���; =?;�A@
 �

=H>��H�dA���IOA�'8� D � I��� - ' � � '8� � � ; Dh��IO=oA���;�=BI+{�;�=?LNG7KuI+= '[����;2FH; ;�x7;2F<K�P7KZ3~M2;�F?P�6
�';�A � � t.; I��2P7K�; P7F�P7FTA*��I+KJA�LNK � � 5 3�x\LQ; ��;�wEI+=�9 � 5 3XI+K�w�G7LNx+;2K�tJ}��� f


 V��� @ � D - 
 V��� @ ' D �16 � POABLQ��; A*��IOA�;3IO�H� �]I+��;�A�P��jA���LQ=��2P7K�;dLN=�IO@Q=?P:I �2P7K�;�A*��IOA
��P7KJA I+LNK�=�;�z�I+��A?@N}�A���P7=?; �->�K���ABLNP7K�=�A*��IZA|IOF?; � P+>�AB=HLQw�;u=?P7{�;�=?>�t.w�P7{�I+LNK1
, �I+K�wIOF?;X;2LNA���;2F � P+Fl��I#x+; A���; =?I+{�;�=HLQG7K�I+=�'�P7K 
 6jK���; ;�K1A?LQFH; ��P7K�; � � �2P7FHF?;2=Hy!P+K�w�=A?P
3

�t.;2LQK�G�;2{�y�A~}76q�\P ��;C�oLQ@N@�w�;�K�P+AB; A���;C�]I+�2;�A �2P7FHF?;�=?y.P7K�w�LNK�G�ABP�=?>�t!w�P+{|I+LNK


 I+= � � ; � 6 � P�� E � LQ= Id=?>�t�=?y�IO�2;|A���IOA�=?IOABLN=+c�;�=�IOA @Q;2I+=HA P7K�;�P�� A*��;M�-P7@N@QP��oLQK�G
y�F?P7y.;2FTABLQ;�=26
@ I D LNA<�2P7{�y�@N;�AB;�@N}|�2P7KJA IOLQK�=<=?P7{�;Xy�F?P7y.;2F��]I+��;�A @ P�� IOA<@Q;3IO=HAvP7K�;X@QP���;�Fvw�LQ{�;2K�=HLQP7K D
� � ; � P%� � � �@ t D LNAo��>�AB= A*��F?P7>�G���I�y�FHP7y!;�F��]I+�2;�A � � ; � P�� � � ��P+F@ � D L8AlLQ= ��P7{�y�@Q;�AB;2@8}X�2P7KJA IOLQK�;�w�LNK�A*��; =H>�t�=Hy�I+�2;��-P7FH{�;�w�tJ}�;�z\AB;�K�w�LNK�G�=?P7{�; y�FHP7y!;�F
�]IO�2;�A � � ; � P�� � � A?P I+@N@7P7FTA*��I+KJA?=0 +L_6 ;% OA���;�=H>�t�=Hy�I+�2;��2P7KJA IOLQK�LNK�Go;�z�I+��A?@N}XI+@N@��->�K���ABLQP+K�=A���IOAvI+FH; � P7>sAB=?LNw�; 
 6

�~K �3IO=?; @ I D  ]��;�=?LN{�y�@8} �H��P\P7=?; 
 � - 
 6 + @Q;2I+F?@8}� '9� � � ; D - � I+K�w4��;�I+FH;�w�P7K�;O6
�~K��3I+=H;2= @ t D IOK�w @ � D  ��; �2P7KJA?LQK1>�; A���LQ=<y�FHPs��;2=?=vP7K�I�=?{�I+@Q@N;2F �2P+K�; � � ; �  !=TA I+FTABLNK�G�oL8A*�uA*��;
�->�K���ABLQP+K ' � LQK�=TAB;2I+wdP%��'� nI+K�wuA*��;X=?>�t�=?y�IO�2; E �� LNK�=HA?;3I+wdP�� E 0 k�P7F A���;
t�I+=?;��2I+=?;% ����;�K � 
�� - � �.LQKu�3IO=?;2= @ t D I+K�w @ � D  RLNA<LN=v;2I+=H}uABP�=?;2; A*��IOA�' � �1'9� � ; Dw�Ps;�=<LNKC�]I+��Al��I3x7;�A*��;X=?I+{�;�=?LQG+KdIO=�' � 6 �
� ��
 P ��� � W��QW-��r n�ach�n�\^_ h�a � lx\^� j f�bih j h5f�b)etrQn��U]�n^m�ft\qach/eYrQn�\^]�no� f7h�b j e�ac] j sh�f�bQd�nAf7b"wxnobQn�] j s p eYrQn5bQ\^bQn��xf7hNe n�bQd�n#\^_ j { d�sg\^h�n�|�avbif�_�\^]�� j �i�U]�\��xf7� j eYft\�b�d j b � nnohNe j � s�f7h�rQn�l � �"h�rQ\vuJf7bxw�bQ\^b n�� f�h�e�n�b d�n-\�_ j { d�sg\^h�n�|�acbxf�_�\^]�� j �i�U]�\��xf7� j eYft\�b�\cm�n�]j b���lqf�h�eY]�f � aietft\^b/\^] h�a � li\^� j f�b��'y � b � j ]Netftd�acs j ] p � ��~J]�\��F\^h�f�eYfg\^b � y � p f�_ j lqf7hNet]�f��� aieYfg\^b�� d j b � n _�\�avbQl hNa�d3r0etr j e # f7h j �F\^s}�xbQ\�� f j s�s �Ah�e j � sgn � j h�f�h!uJf�eYr#]�n�h��Jn�d^ee \ �6����� j bQl j b l�f�_ � ' � � ��� f�h h�� j s7sB_�\^]#n^m^no]�� � � K p eYrQnob eYrQno]�n#f�h bQ\j �i�U]�\�� f�� j etft\^b _ ]�\^� 
�Q��� @ K D e�\ ' uJf�eYrketrQn h j �/n h�f7w>b y%��rQn�]�nohNacs�eYh6eYr j e _�\^s7st\vuj ]�n j b j �i�Us7ftd j eYft\�b�\^_�eYrif7h`wxn�bQno] j sSfglin j y
K���;�K�;�z\A A*��;2P7FH;2{ ��P7K�=HLQw�;�F?=oI�K�IOA?>�FBIO@!=HLNAB>�IOABLNP7K ����;�F?; # LQ= I+K >�K�=TA I+t�@N;6�]I+{�LQ@8}� 
IOK�w }+;�A �lF?P7y.P7=?L8ABLNP7K 4 6����2I+K t.;:I+y�y�@NLQ;2w�A?P =+��P�� K�P7K�;�zsLQ=TAB;2K��2;`P%��Iq>�K�L��-P7F?{
IOy�y�F?P3zsLQ{�IOA?LQP7K! .I+K�w�A*��;�F?;2tJ}dy�F?P#x\LQw�;�IM��;2LQG��1A?;2w�A���F?;�=���P7@Nw�@QP���;2F t.P7>�K�wV6�1<;2F?;% 
IO@Q@�A���;C�->�K���ABLQP+K�=�LQK #  &����;�KEx\LN;-��;2w I+=�x7;���ABP+F?=�LQK � � 5  (�-P7FH{ x+;2��A?P7F t�>�K�w�@Q;2=- 
=H>��H��A���IOAvI+@Q@!A*��;�x7;���ABP+F?=jLNKuI+KJ}�P7K�;Xt�>�K�w�@N;XI+F?;��2@NP7=?;�A?P�;2I+�H��P+A���;2F @ ��I#x+; @QI+F?G+;



�%? � y���c���X[n�gDrS\`_�\To

=H�3I+@QI+F�y�F?P\w�>���A D  st�>�A IOK1}�A���P�t�>�K�w�@N;2=�I+F?;vK�;3I+FH@N}�P7FTA*��P7G+P7K�I+@nABP ;3I+�H� P+A���;2F�6&K���;
LNw�;3IXLQ=�ABP
c�K�w IX@ I+FHG7;o;2K�P+>�G��|=H>�t.w�P7{�I+LQKa����;2FH;vA���;vx+;2��A?P7F?= �-P7F?{ IX=HABI+t�@Q;<t�I+=HLQ=�6
���������	��
 � W 	SW� _ j s7s�� j f7]�hF\^_x_�avbQd^etft\^bih � � ��� � f7b etrQn8d�s j h�h # \�_ � \�\^stn j b6_�acbQd�eYft\�bihh j eYf7h�_7� n�f
etrQn�] �U� � � ��� �5� � � � \^] � ��� � ��� �5� � ( 5 � � p _�\^] � � nof�bxwke����Ufgd j s7s}�h�f7w>bxf �Qd j b eYs}�5stnoh�h etr j b 5/.�� p j bQl _�ac]NetrQn�]��/\�]�n p _�\�] j w>f
m�n�b � \�\^stn j bA_�acbQd�eYfg\^b ' �U�q�
' ��� ��� ��� ��� _�\�] j s7s � � � # � eYr n�b�_�\^] K � # uJf�eYr �;K ��� ��V  15/. � p�� � �35/.:� p�� � � petrQn�]�n!f7hBbQ\ � � 
�Q��� @ K D uJf�eYr0eYr n�h j ��n�h�f7w>b j h ' y
� � � � � W �`;Nc�FH=HA<�2P+K�=HA?F?>���AjI =?>�t!w�P+{|I+LNK GOw�LN=HA?F?LQt�>�ABLNP7K � I+K�wu=���P�� A*��IOA

��� 0 � � ' ���v������� � ; �B��� : ; � � 5 0

K���;2P7FH;2{ 4 6 4 A���;2Ku�2P+{�y�@N;�A?;2= A*��;�y�FHPsP%�	6�K���;X=H>�t.w�P7{�I+LQK�LQ= ��P7K�=TABF?>���AB;�w�tJ}Cc�F?=TA
w�LNx\LQw�LNK�G/K LQKJA?P t�>�K�w�@Q;2=�=H>��H� A*��IOAi�-P7F y�IOLQF?=%�v� ��� ��LQK�;3I+�H� t�>�K�w�@Q;% `�Q��� � ��� ���� ( 5 � � I+K�w5�-P7F�� ��I+K�w"� ��LQK w�L��R;�F?;2KJA t�>�K�w�@N;2=- %��� �v� ��� �-� �-� �#0 k�P7F�;3I+�H�
t�>�K�w�@N;�K

�
�P��;dc�K�w�I�F?;�y�F?;�=?;2KJABIOABL8x7;O�->�K���A?LQP7K��

�
� K

�
I+K�wuF?;2{�P#x7;
�-F?P7{ A*��; �

IO@Q@�y.P7LQKJAB=(����;�F?;%�
�
�- � � ���-P7F�=?P+{�; �v� � K

�
0 K���;j=H>�t.w�P7{�I+LQK � A��\>�=��2P+K�=HA?F?>���AB;2w

LN=lK�P�@Q;�=?= A���I+K�5$�k� K � � P��nA*��; ;�KJABLQFH; w�P7{�I+LQK �+A*��;�F?; �-P7F?;% 7A*��; xOI+@N>�;2=!�q� ' ��� � � � �
IOF?;j=TABLN@Q@�K�P @ I+FHG7;2F�A*��IOK @ �zH�� K � �%D . @ 5 � � K � �%D �\I+K�w�A*��;<x+IO@Q>�;�=���� � � ��� ����� �7I+FH;
;�LNA���;2Fv5� 1L�6 ;� q�v� ; � - � � ; � �1P7FLQ=�IOA�{�P7=TA @ � H�� K � ��D . @ 5 �+� K � ��D ���-P7F9�v� ��� � � K 0 � 6 ;% � � ; �`I+K�w#� � ; �:I+F?;j;2LNA���;2F�LQw�;�K1A?LQ�2I+@RP7F�I+@Q{�P7=TA P7FTA*��P7G+P7K�I+@_62k�>�FHA���;2FH{�P+F?;� ���� �v�3��� � ; �`LN==TABLN@Q@5� R=HLQK���;�A*��;�� ��I+FH;�r�P\P7@Q;2I+KV6 �~KJA?>�LNA?LNx7;�@N}� !A*��;A�->�K���ABLQP+K > � � ' ��� �8� � �v� ; �ELN=
I�F?;3IO=?P7K�IOt�@Q; I+y�y�FHP3z�LN{|IZABLQP+K�A?P�A���; A?F?>�; y�F?P'.H;���A?LQP7K '8� � ; ��� � �  M �  !=HLQK���; A*��; � � I+FH;IO@Q{�P7=HA P+FHA*��P7K�P7FH{|I+@RP%x+;2F � 0 k�>�FTA*��;�F?{�P7F?;% 

��� 0 � � ' ���v������� � ; �B��� : ; � � 0 � ��� ' ���v����� �
� @ ��H �;K � �%D
@ 5 ��� K � �%D �;K � �

����LQ�H��LQ= IZA {�P7=HA�5�y�F?P#x\LQw�;�w � K �JLN= =?>]����LQ;�K1A?@N}|=?{�I+@Q@.I+= LNK|A*��;�=TA IOA?;2{�;2KJA P��bA���;
A���;2P+F?;2{u6

K�P c�K�w A*��; ABFH>�;:y�F?P'.H;���ABLNP7K! ���; c�K�w P7FHA���P7K�P+F?{�I+@�t�I+=HLQ= �->�K���A?LQP7K�='� �� �-P+F

�Q��� @ K D � �� l�-F?P7{ A*��; �->�K���ABLNP7K�=#� ��� �( j>�=HLQK�G� l�-P7F ;fz�IO{�y�@N;� ���F?I+{�3T�s�H��{�LQwsA P7F 3
A���P7K�P+F?{�I+@QLNM3IOA?LQP7KV6 �:;jP7{�LNAlA���;j;fz�I+��A �2I+@Q��>�@ IZABLQP+K�=26*r I+=HLQ�3IO@Q@N}� J=?LNK��2;��v� ; � IO@QF?;2I+w�}�-P+F?{�= Iu�2@QP+=?; 3�ABP%3�P7FHA���P7K�P+F?{�I+@ t�I+=HLQ=- �A*��;�P7FHA���P7K�P+F?{�I+@QLNM3IOA?LQP7K�w�Ps;�= K�P+A t�@NP/�,3�>�y
;�LNA���;2F A���; � 3~K�P+F?{ P���A*��;;�->�K���ABLNP7K�=!� �� �RP7FjA*��;�x+IO@Q>�;�=#�U� ' ��� �� ��� � �VIOK�w�A*�1>�=
A���; y�FHP'.H;2��ABLNP7K '8� � ; ��� ���  M � - > � � ' ��� �� ��� � �� =TABLN@Q@��2P7KJA?LQK1>�;2=�A?P ��I3x7; I�=?{�I+@Q@
� 3�K�P7FH{ y�FHP%x\LNw�;2w.� K �\LN=oIOAo{�P+=HA A*��;Xt.P7>�K�wdG7L8x7;�KdLNK�A���;�A*��;�P7F?;�{d6 �



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk �+�

� ;�z\Ad��; �3IOF?FH}[�->�FHA���;2F�A*��;�LQw�;2I�P%��=TA I+t�@N;�t�I+=H;2=XP%x+;2F�=?>�t!w�P+{|I+LNK�=HGZw�LQ=TABF?LNt�>�A?LQP7K�=
IOK�wdy�F?;2=H;2KJA�I�w�L8x\LQw�;�I+K�wd��P7K��1>�;2FvI+y�y�F?PJI+�H��ABP�=���P/�oLNK�G A*��IOA<I��->�K���ABLNP7K��3I+K�K�P+A
t.;XI+y�y�FHP3z�LN{|IZAB;2wC�-FHP7{ I =?y�IO�2;�P����->�K���A?LQP7K�=26
��� � ����� PiT � � � � W��SW�� n�e�� ��� � � ��X5��35�� � p j bQl-_�\^] j s7s 7 p stn�e � � - � <�� < � p uJrQno]�n
� � ��hNe j bQlqhJ_�\^] j lilqf�eYft\�b#uJrQn�b ��X5��35�� � f�h`m^fgn�uJn�l j h � k � �qp j b l < � f�hBetrQn9h�rxf�_�eFm�n�d^e \^]_�\�] � � y � b*\�etrQn�]6uJ\^]�lqh p eYrQn � � � h j ]�n�h�rxf�_�eYh�\�_9n j d3rk\qeYrQno]Ny �Bf
m^nob j _�acb d^eYfg\^b ' \^b
��X5��35�� � p uJn�linobQ\�e�n � � '��
	 f�eYh�]�n�h�eY]�ftd^etft\^b"e�\ � � � _�av]NeYr n�]���\^]�n p u9n!h�r j s�s9m�ftnNu j s�s\�_�etrQn�_�acbQd�eYfg\^bih '��
	 j h � n�f7bxw#\cm^no] � < p � �*lxn �ibif7bxw '��
	 @,+ D f - ' @7+ � < � D y4� n^e ' � n
� \ \^sgn j b p # � n j h�n�e8\^_ � \�\^stn j b#_�acbQd�eYfg\^bih p j bQl K � n j { e����Ufgd j s7s}�-h�� j s�s}|`h�a � h�n^e\�_ # y
{ f}| � _�eYrQn8_�acb d^eYfg\^bih '��
	 _�\^]�� j b-\^]�eYrQ\^b \^]�� j s � j h�f7hF_�\^] eYrQn8h�� j d�nB\�_Z_�acbQd^etft\^bxhF_ ]�\^�
� < e \�etrQn%]�n j s�h p j bQl*eYrQn%_�acb d^eYfg\^bih ����
	�f�� � K �07 ��� � h
� j b j hNa � h
� j d�n!E M \^_l>f���n�bih�ft\^b � p eYrQnobkeYrQno]�n�f�h�bQ\Ad�sg\^h�n j �i�U]�\�� f7� j etft\^b � e \ ' _ ]�\�� 
�Q��� @ K D p uJf�eYr� � @7+ D � ( C �&. � � < � _�\^] j s7s + � � < y{ f7f�| � _�_�\^]Bh�\��/n 7 p eYrQn%h�n�e ����
	�f�� � K � _�\^]�� h j b*\^]�eYrQ\^b \^]�� j s h�n^e j bQl� ' ��� ��
	 � 5/. �;K � _�\^] j s7s � � K eYrQnob)eYrQno]�n f7h bQ\ j �i�U]�\�� f�� j etft\^b e�\ ' _ ]�\^�

�Q��� @ K D y���rif�h�d j b � n�n��Ue�nobQlin�l�e�\ etrQn�d j h�n�uJrQn�]�n�eYrQn�h�n^e ����
	�f�� � K � _�\�]�� h\�]NeYr \^bQ\^]�� j s � acbQlqsgn�h j h f�b ��r n�\^]�n�� � y���y
� � � � � W k�P7F @ L D  ���; =+��P�� A*��IOAoA���;2FH; LN=vI � ��=?>��H��A*��IZAl�-P+FoA���;Xw�LQ=TABF?LNt�>�A?LQP7K�&
A���IOA�LN=�5 P7K � ��I+K�w � ;�@Q=?; ����;2FH;� 9� ' ���k��� � C �&. � � < � � �-P7F�IO@Q@ � � K 0 K���;2K
A���;�y�F?P\P��l�-P7@Q@NP��o=�tJ} �s6 � @ � D 6 �:; LQK �]I+��A =+��P�� =HP7{�;�A*��LNK�G�=HA?F?P7K�G7;2F�6 �`;�=���P/�
A���IOA '8� �
	(��I+=�K�P��2@NP7=?; �/3~K�P+F?{ I+y�y�FHP#zsLN{|IOA?LQP7KR6 �\LQK���; A*��;;�->�K���A?LQP7K�= '��
	�f�7 �+�
�-P+F?{ I+K P7FHA���P7K�P+F?{�I+@nt�I+=?LN=j�-P7F I =?y�I+��;�P���w�LQ{�;2K�=?LQP+K"� � < � ��I+K�w A���; =?;�A ����
	�f�� �K �07 �+� ��P7K�@N}d=?y�I+K�= I =H>�t�=Hy�I+�2; E M P��w�LQ{�;2K�=?LQP+K �^ 'LNAj�3I+K t.;�=���P��oK >�=?LNK�G
=HLQ{�y�@Q;@QLNK�;3IOF*IO@QG7;�t�FBIvI+K�w�G7;�P7{�;�ABFT}� OA���IOA*A*��;�F?; {�>�=HA t.; IZA @Q;2I+=HA*P7K�; � ��=H>��H��A*��IOAA���; y�FHP'.H;2��ABLNP7K�'��
	o� D��h��I+=�I �/3�K�P7F?{ IZA {�P7=HA C �&. � � < � 0 �~K|P+A*��;�F ��P7F?w�=0 P��; =���P/�A���IOA�LL�  ��-P7FI+@N@�A*��; � �  JA*��;<y�F?P/.H;2��A?LQP7K�=�'��
	o� D � ��I+w �/3�K�P7FH{�=l;fz���;2;�w�LQK�G �  JA*��;2K|A���;
=Hy�I+��;�=?y�I+K�K�;2w tJ}�A���;�y�FHP'.H;2��ABLQP+K�= '8� �
	�� D��d RI+K�w�A*��;2F?; �-P7F?; A*��;�=Hy�I+��; E M ��P7>�@Qw
��I#x+;�w�LN{�;�K�=?LNP7KEIOA�@Q;2I+=HA�� � < � � � 0 K��1>�=a�-P7F =?P7{�; � �  �� '��
	 � ��� ��
	 � C �&. � � < � ��-P+F IO@Q@ ��� � E M �!�oLNA�� �/3�K�P7FH{ t!P+>�K�w�;�w`tJ}q5 � IOK�w ABI��1LQK�G ��� A?Pdt.;�I+KJ} P���A���;
�->�K���A?LQP7K�=�LNK ����
	�fQ� � K �07 � � ���)��; ��I#x+; ����IOA
��;�F?; �\>�LQF?;O6 � P+A?LQ��;�A*��IOA�A���;
IOt!P#x7;�y�F?P\P��'w�;�y!;�K�w�= P7K�@8}�P7K|A*��; w�LQ{�;2K�=?LQP+K|P��'A���; =?y�I+�2; E M IOK�w G7P\;2=�A���F?P+>�G��
LNK�w�;�y!;�K�w�;2KJAvP���A*��;�;�z�I+��Ajt�I+=?LN=�K 6

k�P7F @ LNL D  =?LNK��2;uA*��;/���
	6�-P7F?{ IOK�P7FTA*��P7K�P7F?{�I+@ =H;�A �-P+F�=HP7{�; � � ��t1} 4 6 �] �I+KJ}
IOy�y�F?P3zsLQ{�IOA?LQP7K.� �-F?P7{ A���;2LNF�=Hy�I+K�ABP ' LQ=�I ��LNG���;�K�;2FHG+}�I+y�y�FHP#zsLN{|IOA?LQP7K �oL8A*�� ' ���-���
	 ( 54. � K � 0 K���;�F?;�=?>�@8Al�-P+@Q@QP��o=�6 �



�+� � y���c���X[n�gDrS\`_�\To

� K���LQ=�G7;2K�;�FBI+@\{�;�A*��Pswd��I+=�t!;�;2K�>�=?;2w LQKX=?;�x+;2F?I+@�y�IOy!;�F?=0 +I+@NA���P7>�G�� K�POA*=TA IOA?;2w
IO= =?>��H�! l�-P7F ;fz�IO{�y�@N;#" ��� $  ;" � � $  A" 575 $ f:LQK�y�I+FTABLN�2>�@QI+F0 @ L D IOt!P#x7; LN=�A*��;��2F?>\z�P��
A���; FTG7;2P7{�;�A?F?LN��P7F x+IOF?L IZABLQP+K�FBI+K��\I {�;�A*��P\w >�=?;2w/LQK " ��� $ ABPE=���P�� A*��IOA �	��
 �
LN=�K�P+A��2@QP+=?;2@8}EI+y�y�FHP3z�LN{|IOt�@Q; tJ}qA*��;u=?y�I+K�P��i�-;-� =T}s{�{�;�ABFHLQ�C�->�K���ABLNP7K�=26 " =?LNK�G
A?FBI+w�LNABLNP7K�I+@�A?;2FH{�LNK�P7@QP+G+}� @ LNL D F?;�y�F?;�=?;�K1A?=oI �2P+{�t�LQK�IOABLNP7K�P%�iFHw�LNx\LNw�; 3~I+K�w]3��2P7K��1>�;�F0 I
P+FoA���;9FH=?y.;2��ABF?I+@'{�;�A*��P\wV6 I

����� 	j� � ���	����
����\�������	� � �l�PT���f� � H� 	��� �

�~K�A���LQ= =H;2��ABLQP+K! ���;o=+��P���=H;�x7;�FBI+@n;fz�IO{�y�@N;2= P%�Rr�PsP7@N;3I+K t�I+=?LN=2�]I+{�LQ@QLN;2= # �2P7K�=?LQ=TABLNK�G
P%���->�K���A?LQP7K�= P#x+;2F w�LN=?�2FH;�A?;�I+K�w��2P7KJA?LQK1>�P7>�= w�P7{|IOLQK�=A*��IOA I+F?;6QBT!� �v=HA IOt�@Q;O6�r�}|A���;
FH;2=H>�@NA?= P�� A���;�;3IOF?@QLN;2Fo=?;���A?LQP7K�=- RL8AvA���;2K �-P7@N@QP��o= A*��IZA =���P/�oLNK�G ��;2LNG��JAB;2w�A���F?;�=���P+@Qw
@NP���;�F t!P+>�K�w�= LNK1x+P7@Nx\LNK�G7�->�K���ABLNP7K�= �-FHP7{ =?>��H��t�I+=HLQ= �]IO{�LN@QLQ;�= # �3I+K�t.;�y�FHP%x+;2K
tJ}�=H�3I+@QI+F y�F?P\w�>���A�IOF?G7>�{�;2KJA?=26`D�K�; P��oA*��;�=?; ;�z�I+{�y�@N;2=�y�FHP%x\LNw�;2= I�{�;�A���Psw �-P+F
=+��P��oLQK�G�@QP���;2Fot.P7>�K�w�=��-P7FoIOK�I+@NG7;2t�FBI+LN� �2LNF?�2>�LNA {�Psw�;2@VP��*�2P+{�y�>sA IOA?LQP7KV6

K���;Nc�FH=HAoA���P�;�z�I+{�y�@Q;�=oI+F?;�=TABFBIOLQG��JA��-P+F+��I+F?w! �I+K�w ��;2K���;d��;�P7{�LNA A���;�y�F?P\P��-=26

���������	��
 �UWtXZW { � | � n^e # � n j h�n^e6\�_ 8  SW _�acbQd�eYfg\^bih#etr j e j ]�n5�/\�bQ\�e�\�bQn \^]j b eYf��t�/\�bQ\�e�\�bQn*uJf�eYr ]�n�h
�Fn�d�e�e�\ etrQn'h j ��n/h�n^eYh�\�_ m j ]�f j � stn�h�y ��rQnob # f7hhNe j � stn��9_�\�] j bc� K � # p ��� >� 3NM � ��� ���
�
� ( 54. C �;K � >

� 3�M �
�
� 0

{�� | �Fn�e # � n j h�n�eS\�_ 
�� � � Y�� R V � eYri]�n�h�r \^stl�_�acbQd�eYft\�bih�� \cm^n�] ��X5��35�� � � lin �ibQn�l j h
� @7+ D f - 
 V��� @ > � + ����� D y%��rQnob # f�h�hNe j � stn�� _�\^] j bc� K � # p ����>� 3NM � ��� �7�

�
� (

5/. � K � >
� 3NM �

�
� 0

� ����� � RQT�	 �	� �UW VUW��e�f7h n j h�� e \'h�n�n�etr j e%wxnobQn�] j s 8  SW _�acbQd�eYfg\^bih-li\'bQ\qe�_�\^]��j hNe j � stn � j h�f�h p h�f7bQd�n5h�\^��n-\^_!eYrQno� d j b � n \ � e j f7bQn�l j h�s j ]�w n d�\ no��doftnobQe�s�f7bQn j ]d�\^� � f7b j etft\^bih�\^_`\�eYrQno]�h�y �6\vuJn^m�n�] p uJn d�\^b �n�d^e�av]�n-eYr j e!eYrQn3�0_�\^]�� j �xa j h�f�h�e j � sgn� j h�f7hNy � b _ j d�e p f�e�h�n�no� h s�f �qn�s � eYr j e j s7s \^_�eYr n �qbQ\vuJb�
 Y V��!��� Y�W eYri]�n�h�rQ\^stl�st\vu9no]� \�acb lqh!r j m^n � n�nob/�U]�\cm�n�b�_�\^]��ia j h�f7hNe j � stn � j h�f7h�_ j � f�s7ftnohNy�� _ eYrxf�h�f7h�etrQn5d j h�n p j s��etrQ\�avw�rkeYrQnof�]%d�ac]�]�n�b eS�U]�\�\^_ h�h�n�no� e \ ach�n etrQn hNet]�\^b w �i]�h�e �/n�eYrQ\�l f�b#~9]�\��F\^h�f�eYft\�b
� y � p � �*~J]�\��F\^h�f�eYfg\^b � y � p etrQn��0d j b p f�b'_ j d^e p � n`�U]�\cm�n�b�ach�f�bxw*eYrQn�uJn j �qn�] � n�eYrQ\�l
� p \^] ��rQn�\^]�n�� � y � p f
y n p ach�f7bxw�h�d j s j ]`�U]�\ lza�d^eBn�hNetf�� j e�noh5etr j e r j m�n j s�]�n j lv�"d�\^� ���\^bis � � n�n�b'ach�n�l _�\^] �U]�\cm^f7bxw6bQ\^b ��n�� f7hNe�nobQd�nB\�_Ud�st\�h�n j �x�U]�\�� f�� j eYfg\^bih j bQl etrQn�]�n � �avb uJn�f�w>r e�n�l0eYri]�n�h�rQ\^stl sg\cuJn�] � \�acbQl>hNy

D t�=?;�FHx+; A*��IOA*A*��; I+t!P#x+; �2P7K/.H;2��A?>�F?;�w�Ps;�= K�P+A��2P7KJA?FBI+w�LN��A*A*��; FH;2=H>�@NA�LQKC" � � $ A*��IOAA���;2FH; ;�zsLQ=TA;�->�K���ABLNP7K�=0 �����LQ�H�! &����;�K�;�zsy�FH;2=?=H;2w�I+= A*��F?;2=+��P7@Nw�=�P��i8  SWM�->�K���ABLNP7K�=- 



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk � 5

 )YHY�W�@ IOF?G7;�LNKJAB;2G+;2F���;2LQG��1A?=0f�A*��;2=?;a�->�K���ABLNP7K�=N��I3x7;�K�P ��� T�
�Yv>�K�L��-P7F?{ I+y�y�FHP#zsLN{|I'3
A?LQP7K�=!�-F?P7{ 8  SW&�->�K���A?LQP7K�=- %t�>�Abw�P���I3x+;�>�K�LL�-P7FH{/I+y�y�F?P3zsLQ{�IOABLNP7K�=�6 K���LQ='LNK1xOI+@NLQw�IZAB;2=
A���;�>�=H;�P%��
u;�A*��Psw @ � D LQK �lFHP7y!P+=?LNA?LQP7K � 6 C IO=�I � I3}�P%��y�F?P#x\LQK�G K�P+K�;�zsLQ=TAB;�K��2;�P��>�K�LL�-P7FH{ IOy�y�F?P3zsLQ{�IOA?LQP7K�=�6OK���LQ=�P\�2�2>�F?;2K��2; LQ= ��P7{�{�P7K)fi��;a�oLN@Q@�=?;�;�;fz�I+{�y�@Q;2=�LNK
A���;�K�;�z\AX=?;���ABLNP7K P�� t�IO=?LQ=��]IO{�LN@QLQ;�=vA���IOA I+F?; =TA I+t�@N;� b;�x+;2K:P7FHA���P7G7P7K�I+@  't�>sAd����LQ�H�
FH; �1>�LNF?; @ I+FHG7;�LQKJAB;�G7;2FC��;2LNG��JAB= �-P7FuI+y�y�FHP#zsLN{|IOA?LQK�G`�2;2FTA I+LNKe�->�K���A?LQP7K�=- L�6 ;� vA*��;�=?;
�->�K���A?LQP7K�=ow�P y�FHP#xsLNw�;�>�K�L��-P7F?{ I+y�y�FHP3z�LN{|IZABLQP+K�= �-P7F ��;2FTA I+LNK4�->�K���A?LQP7K�=0 �t�>�Aow�P�K�P+A
y�F?P#x\LQw�;o�2@NP7=?;<I+y�y�F?P3zsLQ{�IOABLNP7K�=�6(�dT 
 Y U�Y R�� 
 V  �HY � �BY ���!
 V 
lV 
 
�� ����� Y  JLQF?FH;2=Hy!;���ABL8x7;<P��
A���;���;�LQG��JAB=�A*��;<;fzsLQ=HA?;2K���;jP��!>�K�L��-P7F?{ I+y�y�FHP3z�LN{|IZABLQP+K�w�Ps;�=�LN{�y�@N}XA*��;o;�zsLN=HAB;�K��2;vP��
��LQG�� ;2K�;�F?G+} IOy�y�F?P3zsLQ{�IOA?LQP7K�=i�-F?P7{ A*��;�=?;�t�I+=?LN=N�]I+{�LN@QLN;2=26AK���;2FH;-�-P7FH;� �y!P+A?;2KJABLQI+@Q@8}� 
A���; =?�2I+@ IOF�y�FHPsw�>���A ;�=HA?LQ{�IOAB;�= P�� 
d;�A*��P\w �v�3IOK�=HABLN@Q@\t!;�>�=?;�w�ABP�=���P/�EK�P+K�;�zsLQ=TAB;�K��2;
P%�l>�K�L��-P7F?{ IOy�y�F?P3zsLQ{�IOA?LQP7K�=�P7Fl��;2LNG��JAB;�wdA*��F?;2=+��P7@Nw�@QP���;2F<t!P+>�K�w�=��-P7F A*��;�=?; t�I+=?LN=
�]IO{�LN@QLQ;�=26

� ;�z\Ab \��;v=+��P���=HABI+t�LQ@NLNA~} P��VI��2@QI+=?=�P��S��;3I��1@N} =T}\{�{�;�A?F?LQ� A���F?;�=���P+@Qwa�->�K���A?LQP7K�=P#x+;2F
A���;��2P+K1A?LQK1>�P7>�=�w�P7{�I+LQK @ � �35 D � 6OK���;2=?;;�->�K���A?LQP7K�=��-P+F?{ I K�P7K]3�ABFHLNx\L I+@ �]I+{�LQ@8} f,�-P+F
LNK�=HABI+K���;� 'A*��;�w�LQ=?��F?;�AB;�I+K�I+@NP7G P��A*��;2=?;��->�K���ABLNP7K�=�I+FH;�>�K�=TA I+t�@N; I+=��oLQ@N@�t.;�=���P��oK
LNK�A*��; K�;�z\Au=?;���A?LQP7KV6 K���;�K! �>�=HLQK�G �lF?P7y.P7=HLNABLNP7K 4 6 �] IOK1}h�->�K���A?LQP7K�A*��IOA ��I+=uI
=H{|IO@Q@�=H�3I+@QI+F y�FHPsw�>���AN�oL8A*��=?>��H�:A*��F?;2=+��P7@Nw�=��3I+K�K�P+A�t.;��2P7{�y�>�A?;2w I+=�I ��;2LQG��1A?;2w
A���F?;�=���P+@QwuP���=H>��H�dA���F?;�=���P+@Qw�=�6

� ������� 	 � � T � � � �UW � W-��r n j s7w n � ] j ftd �/\�linos�\^_ d�\^��� aie j etft\^b/\cm^n�] 9 � \�] @ � �35 D �d�\^bih�f�hNetf�bxw)\^_-eYri]�n�h�r \^stl d�f7]�d^avf
eYhkuJf�eYr)w j e�noh*\�m�n�] @ � �35 D � j e/etrQn � \�e�e�\^� stn^m�n�s pj bQl.etrQn�avhNa j s�etri]�noh�rQ\^sgl*w j e�n�h5\cm^no] ��X5��35�� � j e�etrQn�rif7w>r n�]6stn�m^n�s7h6f�h6]�nos j e n�l e�\j ]�f
etri��n^eYfgd�dof�]�d�acf
eth p { h�n�n�� ��� j bQl�h�n�n�� � � �g| p j bQl�s7f�bQn j ] { j s7wxn � ] j ftd�|�lin�d�f�h�ft\^b.et]�n�n�hh�e�a�l>ftn�l�f�b p _�\^] n�� j � �Ustn p � � ��� j bQl	� 	�� p j s
eYr \�avw>r etrQn9n�� j d^eZ]�n�s j eYft\�bih�rif ��f�hFacb �qbQ\vuJbSy
��e#uJ\�acsgl � n"ach�n�_�acs5e�\0f�b m�n�hNetf7w j e�n"eYrxf�h#]�n�s j eYft\�bih�rif � h�f7bQd�n"etr j e#uJ\�acsgl+rQn�s � e�\et] j bxh�_�n�]�st\vuJn�] � \�acbQl>h%h�a�d3r j h�etrQ\^h�n�e \ � n6lin�h�d�]�f � n�l � n�sg\vu�e�\-etrQn6lin�dof�h�fg\^b"eY]�n�n��\�lin�s j b l m�ftd�n^m�n�]�h j y � b � j ]�eYftd�acs j ] p j etri]�noh�rQ\^sgl \^_ � etri]�noh�rQ\�stl�w j e�noh�\cm�n�]etrQn ]�n j s�h d j b � n h�f7��acs j e�n�l � � j s7f�bQn j ] lxn�d�f7h�fg\^b)eY]�n�n#\^_!lin �FeYr � p � axe�d�sgn j ]�s}� petrQn�]�n j ]�n _�acbQd^etft\^bxhBd�\^� �Faie j � stn � � s�f7bQn j ] lin�dof�h�fg\^b�eY]�n�n�hB\^_�lxn��Fetr � etr j e j ]�n b \�ed�\^� �Faie j � stn � � j eYri]�n�h�rQ\^stl'\^_ � etri]�noh�rQ\^sglqhNy
� D�K � fmk�P7F ��P7KJx7;�K�LQ;�K��2;% 2��; IO=?=?>�{�;�A*��IOAXA*��;|FBIOK�G7;|P%� A*��; �->�K���ABLQP+K�= LN=  � �35��LNK�=HA?;3I+wuP���A*��;�>�=H>�I+@ ��X5��35��16
���������	��
 �UW � W�Fn�e # � n j h�n^e \^_�etri]�noh�rQ\^sgl�_�acbQd�eYft\�bih \cm^n�] @ � �35 D � etr j e j ]�n9h��x� ���n^et]�fgd!\^b � lqf�h �\^f�b e h�n^eth�\�_�f7bQlqfgd�n�h 6 p � 03030 � 6

�
y ��y n p n j d3r�h�a�d3r'_�acbQd^etft\^b ��r j h6etrQn_�\�]�� 
 V��� @ > � � � @ >� 3 2 	 + � D H � < Df0�
 n�bQ\�etf�bxw >� 3 2 	 + � h�f7���Qs}� j h 6 � p j bQl j �i�U]�\��U]�f j e�nos}�



� � � y���c���X[n�gDrS\`_�\To

b \^]�� j s�f ��f7bxw p ��d j b � n#m�fgn�uJn�l j h j eYrx]�n�h�rQ\^sgl*_�acb d^eYfg\^b \^b @ � �35 D � y�� sgn j ]�s}� # f7hj h�e j � stn � j h�f�h�_ j � f7s}��f7_ j bQl�\^bis ��f7_ eYrQn�d�\^]�]�n�h��J\�bQlqf�b w � j h�f7h�_ j � f�s}�*\�m�n�] @ � �35 D �etr ach#\ � e j f�bQn�l0f�h j s7h�\ j h�e j � stn � j h�f�h5_ j � f7s}��y � _ p _�\�] j bc� e
uJ\�hNa�d3r+_�acbQd�eYft\�bih � �j bQl � � p \cm^no] @ � �25 D � p j h�n�� j ] j etft\^b/d�\^b lqf
etft\^b rQ\^stl>hN� �7� � � � � �>��� � ( 54. =�@ � D � _�\^]8h�\^��n�F\^s �ib \^� f j s = p eYrQnob # f�h j�QBT!� � h�e j � sgn � j h�f�h p _�\^]%h�\^��n �F\^s �ib \^� f j s QBT!� � @ � D eYr j elxn��Fn�bQlqh6\^b ��j bQl = y
� � � � � W K���;�y�F?P\P���y�F?P\�2;2;�w�= tJ}Xw�;�x+;2@NP7y�LQK�Gj;3IO�H� � ��IO=�IiknP+>�F?LN;2Fb=?;�F?LQ;�=0 7=TAB>�ws}sLNK�G
A���; ��Ps; ����LQ;�K1A?= LQK�A*��LN=�;fz�y�I+K�=?LNP7K I+K�w =���P��oLNK�G A*��IOAj�-P7F=?P+{�;l�-F?; �1>�;�K���}M��;6��I3x7;
A���;�w�;�=?LQFH;2w ;2=TABLN{|IOA?; K�;�;2w�;�w5�-P+Fj=HABI+t�LN@QLNA~}+6 �:;�LQK�w�LN�3IOA?;A��P���A*��LN=i��P7F��1=N�-P7F<A���P
w�LQ{�;2K�=HLQP7K�=bP7K @ � �25 D � 6 + P7K�=HLQw�;�F I A*��FH;2=+��P7@Qwd�->�K���ABLQP+K � P7K�A*��;�>�K�L8A�= �1>�I+FH;� �����P+=?;w�;-c�K�LNK�G�@NLQK�;% b=BI3} � + pFH + � - � LNKJAB;2FH=?;���AB= A*��;�= �1>�I+FH;�P+K:A*��;�@NLQK�;�= + p - � I+K�w+ p - 576(K���;�P+A���;2F A~}\y!;�=vP%��A*��F?;2=+��P7@Nw �->�K���A?LQP7K�=ot.;0��I3x+; =HLQ{�LQ@ IOF?@N}+6 �:;Xw�;�x+;2@QP+y �
IO=vI k�P7>�FHLQ;2F�=?;2FHLQ;�=��oL8A*���2P\;-����LQ;2KJA?= *� @76 p � 6 � D �P����;2F?;XF?;��3I+@N@RA*��IOA

*� @76 p � 6 � D -
p�
<

p�
<
� @,+ p � + � D�� �
	��� 2 � : ��� 2 � : � � = + p = + �

-
p
�
<
= + p � p

� 2 � : � �
�
	��7 2 � : ��� 2 � : � � = + �

-
p�
<
� �
	��� 2 � : � � " 5/. @ � � 7 6 � D3� �
	��� 2 � : � � $ p� 2 � : � = + p

-
p�
<
5/. @ � � 7 6 � D�� �
	��� 2 � : � � = + p

�k� p
<
5/. @ � � 7 6 � D�� �
	��� 2 � : � � 2 �  � 2 � : � ��� = + p

- 5
@ 4 � D � @76 � @ 6 p � � 6 � D

� � �
	��7 � 2 � � 2 � � � �
	��� � � 2 ��� 0
� P�� L��,��;�A I��O;�I�@QLNK�;3I+FX�2P+{�t�LQK�IOABLNP7K:P%� A*��FH;2=���P7@Qw �->�K���ABLNP7K�=- =BI3}

�
>
�

' � � �/��A���;2K
>�=?LQK�G�A*��;�P7tJx\LQP+>�= K�P+ABIOABLNP7K! 1A*��; @76 p � 6 � D
	 � k�P7>�FHLQ;2F��2P\;-���2LN;2KJAoP��bA*��LQ= @NLQK�;2I+F���P7{�3
t�LQK�IOA?LQP7K LN=

-
�
0
�

' �
5

@ 4 � D � @ 6 � @76 p � � � 6 � D�D
� � �
	��7 ��� 2 � � � 2 � � � �
	��� ��� � 2 � � 0 



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk �7�

�:;<K�P�� I+K�I+@8}sM�;  I+=IN�->�K���ABLQP+K�P�� 6 p�I+K�w 6 �b \�-P7F 6 p(� ��I+K�w 6 � � ��������;2FH; ��LN=
=HP7{�; y!P+@N}\K�P7{�L I+@�w�;2y.;2K�w�LNK�G�P7K A���; y.P7@N}\K�P+{�LQI+@ =  �IOK�w|A*��; K1>�{�t.;2F P��'A���F?;�=���P+@Qw
�->�K���A?LQP7K�=���6��:;�>�=?; A���;��]I+��A A*��IOA�A*��;��->�K���ABLNP7K�=�� �
	���� � 2 � IOF?;�I+@N{�P7=TA P7FTA*��P+G7P7K�I+@
LNKuA���;XLQKJAB;�FHxOI+@ � � � 6 � � � ���-P+FoA���;Xw�LL�!;2FH;2KJA�� �vLQK   .I+K�wu>�=?; LNA A?P�P7tsA I+LNKuA���;
y.P7@8}sK�P7{�LQI+@mQBT!� � F?; �\>�LQF?;�w�ABP�=+��P�� A���IOA A*��;�=?; A*��F?;2=+��P7@Nw �->�K���ABLQP+K�=A�-P7FH{ I QBT!� �
=TA I+t�@Q;�t�I+=HLQ=26&K���; y�FHPsP%��;fzsA?;2K�w�=<A?P�IOF?t�L8ABFBIOFH}� ]c�zs;2w�w�LQ{�;2K�=HLQP7K�= �!6

�:;�=+��P�� A*��IOA�A*��; {�Psw�>�@Q>�=�P��  LQ=�@ IOF?G7;;�-P7F�=HP7{�; 6 p � 6 �XI+K�w A?Pdw�Pu=?PP ��;
P+t�=?;�FHx7;XA*��;N�-P7@N@QP��oLQK�G�f

L D K���;�F?;�I+FH;�IZA�{�P+=HA = p @ � D A���F?;�=���P7@Nw^�->�K���A?LQP7K�=�����LQ�H�:I+F?;�y�I+LQF �oLQ=?; =?;2y�I+FBIOA?;2w
I+=|LNKEA���;�IO=?=?>�{�y�A?LQP7K P��jA���;dA���;2P+F?;2{u6 1v;�F?;% = p w�;�y!;�K�w�= P+K = IOK�w A���;
w�LQ{�;2K�=HLQP7K � @ FH;2�2I+@Q@RA���IOA���;d��I#x+; IO=?=?>�{�;�wuA���IOA�� - �A�-P7F A*��LN=oy�F?P\P�� D 6

LQL D K���;2F?;<;�zsLN=HAB= = � @ � D w�;2y.;2K�w�LQK�GXP7K =�@ � D =�6 A26 LL��� � � � � ���q� p
� �� ��� A���;2K0� � ��� � �q�q�

�
� �� �N� IOK�w�=?Pk� @ � � � � � D � @ � ��� � � D �q� p

� �� �N�
@ LQL D �-P7@N@QP��o=LQ{�{�;�w�L IOA?;2@8};�-F?P7{ A���; =?;�y�I+F?IOABLNP7K I+=H=?>�{�y�ABLNP7KV6 �:; K�P�� �2P7K�=?LQw�;2F�A���;
' ���<P��*{�IZzsLQ{�I+@!{�P\w�>�@Q>�=26 �:;N�oLQ@Q@RI+=?=H>�{�;/� � ���c� ( p

� �3 ��� 6&K���;��3I+=H;'� � ���c�q� p
� �3 ��� LN==HLQ{�LQ@QI+F26

6�626 @ 5 D

�:;O�oLN@Q@V=+��P�� A*��IZAjI'� AB;2FvI3x7;�FBI+G7LNK�G�P%x+;2FjI+y�y�FHP7y�F?LQIOAB;�LNK1A?;2FTx+IO@Q=oP�� 6 p I+K�w 6 �b �A���;
=H>�{ P���A*��P7=H;XA?;2FH{�=oLQK  �-P7F�����LQ�H�+� � � � � �����)� p

� �  �N�  B����;�F?; = � LN=oI+y�y�FHP7y�F?LQIOAB;�@N}�H��P7=?;�K! �LQ={�>��H�|t�LQG7G+;2F�A*��I+K�A*��;<=?>�{ P��VA���P7=H;vAB;�F?{�= �-P7F(����LN�H� � � � � � � � ��� p
� �  ��� 6K�P w�P�A*��IOA0 S��;���P7K�=?LNw�;2FvA*��;d�]I+��A?P7F p

2 �� 2 � 2 � � � 2 � � I+y�y.;3I+FHLQK�G�LQK @ ND 6 �:; =H;2; A���IOA0 G+LNx7;�K��	�- �A*��;�F?;�;�zsLQ=TAB= = � @ � D I+K�wuLQKJA?;2FHxOI+@N= P��*LQKJAB;�G7;2FH=

 p - @ � p � � � � � p � � � H � � � D I+K�w

 � - @ � �9� � � � � �9� � � H � � � D ����;2FH;

� �
� ��� � � = � @ � D

=H>��H�dA���IOAoA*��;
�-P+@Q@QP��oLNK�G;��P7@Nw�=0f
� � 6 p �0/�p � � 
 poI+K�w 6 �!�0/!� � 
 �� .I+K�wdLL��� � � � � ���v�i� p

� �  ��� ��;O��I3x7;����
p . � 2 � � � . � � ��� �p

�� � ���
p

2 �� 2 � 2 � � � 2 2 � � ���
6�626 @ � D



� 4 � y���c���X[n�gDrS\`_�\To

�~K�x\LQ; � P�� @ � D L8A LQ= ;�K�P7>�G���ABP =+��P�� A*��IZA

0
� � ��� �2 � 3�� �

����������

0
���

� � � 2 � � � � 8 �� �
	 5��
' �

5
6 � @76 p � � � 6 � D

� � �
	��7 ��� 2 � � � 2 � � � �
	�� ��� 2 ��
����������

�

LN=o=?>P���2LN;2KJAB@8} tJ}
6�626 @ � D

r�} ;fzsy�I+K�w�LNK�G @ � D ��;�P7t�A IOLQK

> 2 � 3�� � > � � 3�� � > � ; � ' �
3
' � p
2 �3 2 � 2 � 	 2 � � p

2 �3 2 � 2 � �	2 � �� � �
	����  � 	 2 � 	 � 2Z � � 2 � � ��� 2 � H � �
	 �� � 	 2 ��� � 2 � � � �
	��7 � 	 2 � 	 � 2 � 2 ��� 2 � � � �
	��� ��� 2 � � � 2 � 2 � 	 2 � 
6�626 @ 4\D

� P�� @ LQL D I+K�w @ � D LQ{�y�@N}�A���IOA LQK @ 4\D  �A���; =H>�{ P%� A*��;|A?;2FH{�=d�-P7FO����LN�H� 7 �- 
 LN=
{ >��H� =?{�I+@N@Q;2F A���I+K�A*��;v=?>�{ P��!A*��P7=H;vA?;2F?{�=(�-P7F�����LQ�H� 7 - 
�6 � K�w|A���;v=H>�{ P��VA���;
A?;2FH{�=N�-P7F6����LQ�H� 7 - 
uLQ= ( � 
 pN��� 
 �c��� @ > � @ ' � D � D � p

���  �N� �)����;�F?; =��'@ � D �v� 
 pN�.I+K�w � 
 �c�
w�;2y.;2K�w P7K�@N}�P7K = I+K�w�A*��;vw�LN{�;�K�=?LNP7KV6�K���LQ=�2P7{�y�@N;�AB;�=A���;<y�F?P\P��VP%�VA*��;oA*��;2P7FH;2{u6
�

����� � �1�������	���E
o
��T�b��� � �l�s��������� � 	j� � ���	��� �

�~K A���LQ=�=?;2��ABLNP7K! ]��;�G7L8x7;�I {�;�A���P\w4�-P7F�;�=HA IOt�@QLN=���LNK�G LNK�=HABI+t�LQ@NLNA~} P��bt�I+=?;�=oI+K�w =���P/�
A���IOA A���;2FH; ;fzsLQ=HAur�PsP7@N;3I+K�t�I+=?;�=�A���IOA�IOF?;�>�K�=TA I+t�@Q;+6 �~K �]IO��Ab l��; =+��P�� A*��IOA�I
��LQG���@8} F?;2=TABFHLQ��A?;2w �]I+{�LQ@8} P�� A*��FH;2=+��P7@Qw �->�K���ABLNP7K�=�LN=�I+@NF?;2I+w�}:>�K�=HABI+t�@N;+65K���;4c�F?=TA
y�F?P7y.P7=?L8ABLNP7K�G7LNx+;2=o=HA?FBI+LNG��JA��-P7F � I+FHwdt�>�A<=HABFHP7K�G��2P7K�w�LNABLNP7K�= A���IOA<LQ{�y�@N}�=HABI+t�LN@QLNA~}|P��
t�I+=?LN=l�]I+{�LQ@NLQ;�=0 \LQK�A*��;X�3I+=H;XA���IOAoA*��; w�P+{|I+LNK P���A���;
�->�K���A?LQP7K�=�
ELQ=<I�w�LQ=?��F?;�AB;X=?;�A0 
L_6 ;% �A���;�=?y�I+��;�P��l�->�K���ABLNP7K�=�>�K�w�;�F���P7K�=?LNw�;2F?IOABLNP7KqLQ= I^c�K�L8AB;�w�LQ{�;2K�=?LQP+K�I+@ =Hy�I+�2;O6
K���;2=?;j�2P7K�w�LNABLNP7K�=- 1A���;2P+F?;�A?LQ�2I+@Q@8}� 7y�FHP#xsLNw�;vI {�;3I+K�=lA?P �2P+K�=HA?F?>���A >�K�=TA I+t�@Q;<r�P\P7@Q;2I+K
t�I+=?;�=26

� � ������� � T � ��� �SWtXZW � � j h�f7h K \^_ f7bQlin��Fn�b lin�b e�_�avbQd^etft\^bih!\cm^no] j �ibif�e�n p l>f�h�do]�n�e�nh�n^e 
 d j b � n-]�n��U]�n�h�n�b e�n�l j h j � j eY]�f���uJf
eYr � 
�� ]�\cuJh j bQl � K � d�\^s
ac� bih p uJf�eYrn j d3r d�\^s
av� b � ]�n��Q]�n�h�n�b eYf7bxw j � j h�f7hA_�acbQd^etft\^b p j bQl.n j d3r+]�\vu + ]�n �U]�noh�nobQetf�bxw j�F\^f7bQe`f7b 
 p h�\�eYr j e�etrQn n�b eY] � K @ � � + D f7h!bQ\�etrif�bxw � axe�eYrQn-m j s
aqn � @,+ D y � sgn j ]�s}� pK f7h j �J\^s �xbQ\^� f j s7s}�-hNe j � stn � j h�f�h�f7_ p _�\^] j s�sFd�\^s�ac� b m�n�d^e \^]�h � uJf�eYr �;K � n�b eY]�ftn�h p



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk � C

f�eJrQ\^stl>h�etr j e ���;K � ��� � ( 5/./QBT!� � @ � K � D �7� � ��� � 0  \vu d�\^bih�fglin�] j lxn�d�\����F\^h�f�eYfg\^b*\^_ Kf7b�e�\ � K ��� �;K � h�a � � j eY]�ftd�noh K0��f 7!� � 
�� .z� K � 0 [U\^]�h�\^��n6h�a�d3r lin�d�\^���F\^h�f
eYfg\^b pf7_ j e`sgn j h�e 5/./QBT!� � @ �;K � D \^_%eYrQnoh�n5h �xa j ]�n5� j eY]�ftd�n�h K0� j ]�n�bQ\^bxh�f�b wzacs j ] j bQl*r j m^nf7b m^n�]�h�noh-uJrQ\^h�n � �YbQ\�]�� h j ]�n � \�acb lin�l � � QBT!� � @ � K � D � eYrQnob K f�h j �F\^s}�xbQ\�� f j s�s �h�e j � stn � j h�f�hNy
K���;��2P7K�w�LNABLNP7K`LNK A���; IOt!P#x7;|y�F?P7y.P7=HLNABLNP7K LQ=X>�=?>�IO@Q@N}�A?PsPu=HA?F?P7K�G�ABPdt!;�>�=?; �->�@

�-P+F;�=HABI+t�@QLN=���LNK�G 
�� ���0V � V � � P��!t�I+=HLQ=&�]I+{�LQ@NLQ;2=�6�r�;2=HLQw�;�=A���;��]I+��AlA���IOA�A*��;o=H>�t�{�IOABFHLQ�2;�=Kk�v��P7>�@Nw�t!;�K�P7K�=?LQK�G7>�@ IOF0 lLNA��2P7>�@NwqI+@Q=HP�t!; A���IOA�I+@8A*��P+>�G�� ��� �bA*��; =H>�t�{�IOABFHLQ�2;�=
��I#x+;�@ I+FHG7;uLQKJx7;�F?=?;�=0 oA*��;d=?;�AB= P���x+;2��ABP7FH= � �-P7F ����LQ�H��;3IO�H��=?>�t�{�IOA?F?L8zEt.;0��I#x+;2=
>�K�=HABI+t�@N}�I+FH; w�LN= .HP7LNK1Av=?;�AB=- 'I+K�w�A���;2FH;-�-P7FH;� )�-P+FjI+KJ}d=?LNK�G7@Q;�x7;���A?P7F �  VI�=H>P���2LN;2KJAB@8}
@QI+F?G+; K1>�{�t.;2F�P��<=H>�t�{�IOABFHLQ�2;�=�t!;-��I3x7;�=HABI+t�@8}7651vP���;�x7;�F0 A*��; y�FHP7y.P7=?L8ABLQP+K�I+t.P#x7;
G+LNx7;�=�IOK�;2I+=H}���I3}�ABP��2P7K�=HABFH>���A �' �
�� ����� Y�t�I+=?;�=`K �\tJ} >�=HLQK�G�P7K�@N}�=H>�t�{�IOABFHLQ�2;�=�K0�
����P7=?;XLQKJx7;�F?=H;2=6��I#x+; @QI+F?G+;��/3~K�P7F?{�=26

� PqA*��;2F?; ;�zsLN=HAu>�K�=TA I+t�@N;��6T�T!� Y��� Et�I+=?;�=�K � �~K POA*��;�F ��P7F?w�=0 �w�PqA*��;�F?; ;�zsLQ=TA
= �1>�I+F?; r�PsP+@Q;3IOK`{�IOABFHLQ�2;�=N����P7=?;|LQKJx7;�F?=?;�=���I3x7; @QI+F?G+; ��3~K�P7FH{�= @ =HLQK���;�K �2I+K�t.;
��P7K�=TABF?>���AB;�w >�=?LNK�GX=?;�x+;2F?I+@!��P7y�LN;2=P��V=H>��H� = �1>�IOF?;j{�IOA?F?LQ��;2=I+=w�;2=H�2FHLQt.;2w|LNK �lFHP7y!P'3
=HLNA?LQP7K S 685 D �

� =HA?FBI+LNG��JA��-P7F � I+FHw >�y�y.;2FXt!P7>�K�w:P%��� � � � ;fzsLQ=HA?= P+K A���; @ � 3~K�P7F?{ P%��A���; D LQKZ3
x+;2FH=?;�P�� �� 5��35��b3�xOI+@N>�;2wq{�IOABFHLQ��;2=0 �=?LNK��2;�A*��;uw�;�AB;2FH{�LNK�I+KJA�LQ= G7L8x7;2K�I+= ���lABLN{�;�=
A���;�x+P7@Q>�{�;�P%��A*��;�=HLQ{�y�@Q;fz#�-P7F?{�;2w�t1}EA*��;�F?P��o=26 �~K�IOw�w�LNA?LQP7K) {|IZABF?LN�2;�= �oL8A*�
�]IOLQF?@8}|@QI+F?G+;��/3~K�P7F?{�= �-P7F A���;2LNF LQKJx+;2F?=H;2= @ � @ � � � � D+D �3I+K�t.;�;3I+=HLQ@N}|�2P7K�=HABFH>���A?;2w �-F?P7{
=HLQ{�y�@Q; I+F?G+>�{�;�KJAB=�" 5 � $  'I+K�w�>�=?LNK�G ��}\��@QLQ� �2P\w�;2=�6NK���;�K�;fzsA F?;2=H>�@NA P��i" 5 $ I+K�w " ��? $=+��P��o=�A���IOA0 lLQK �]I+��Ab lA*��; >�y�y!;�F�t!P+>�K�wqP�� � � � � LN= �1>�LNA?;|ABLNG��JAb �I+K�w " ��? $ G7LNx+;2= I
��P7K�=TABF?>���ABLNP7K�P��<LQ@N@�3��2P7K�w�LNABLNP7K�;�w�{|IOA?F?LN�2;2=XA*��IZA�{�;�;�A�A���LQ= t!P+>�K�w �-P7FXA*��; LNK1x+;2FH=?;
��3~K�P7FH{d6

OQPSRUT �SW VUW { � � � j bQl � � � �g|"� j �qn0eYr n�d�\�s
ac� bih'\�_ j � j eY]�f�� K e \ � nkeYr n/s�f7bQn j ]��\^bQ\�� f j s�h + � \cm^no] ��X5��35�� � M
� y?��rQnob etrQn�]�n"n��xf7hNeth j b � K ��� �;K � h�a � � j eY]�f��uJr \^h�n�f�b m^no]�h�n!r j h � �YbQ\^]�� j eFsgn j h�e � @�@ �$. � D � � � D _�\�]Bh�\^��n�d�\^bxhNe j bQe � y
� � � � � W �`;u=��O;�AB�H��A���;uy�F?P\P��-=��-P7F �2P7{�y�@N;�AB;�K�;2=H=26�K���;dy�FHPsP%� >�=H;2= I F?;�=?>�@8A
P%�O" 5 4%$ A*��IOA���P7K�=HA?F?>���AB= IdA���F?;�=���P+@Qw �->�K���ABLNP7K ����LN�H��w�Ps;�=�K�P+A >�=?;�A*��; ��P7K�=TA I+KJA
A?;2FH{9 sI+K�w ����LQ�H��F?; �1>�LNF?;�=�@ IOF?G7; @ LQKJAB;�G7;2F D ��;2LNG��JAB=0 \P7FLQK�P+A*��;2F(��P7FHw�=0 Z����;2K�A*��;�=?;
��;2LNG��JAB=�I+F?;oK�P+F?{�I+@QLNM2;2w) +A*��;�F?;<LQ=I�@ I+FHG7; w�LL�!;2FH;2K���;ot!;�A���;�;2K A*��;<=H{|IO@Q@Q;�=HAI+K�w�A���;
@QI+F?G+;2=HAd��;2LQG��1A?=26 K���;|FH;2=H>�@NA I+�H��;�LNx7;�= A*��LQ=Xt1} =+��P��oLQK�G�A���IOAXA*��;�F?;�LQ= I �->�K���ABLNP7K
'`=H>��H� A*��IOA6�-P7F ;3IO�H� �  )�-P+F6����LQ�H� 
 V��� @ K � D - 
 V��� @ ' D �.A*��;�F?; I+FH;��|;2KJA?F?LQ;�=7�� 

LNK � =H>��H��A*��IZA'� � ���!LQ= I+@Q{�P7=HA 5� %� � ���!LQ=�x7;�FH}:=?{�I+@Q@  bI+K�w�I+@N@l;2KJABFHLQ;�= P�� K � ��I3x7;
IOt�=?P7@N>�AB; x+IO@Q>�; IOA @N;3I+=TA-� � �>� 6 ��A��-P7@N@QP��o=vtJ}�IM�]I+{�LQ@NL I+F FH;2=H>�@NAjP7K�@QLNK�;3I+Foy.P7@N}1A?P7y!;�=



� S � y���c���X[n�gDrS\`_�\To

A���IOA�A���;2FH; LQ= IOA�@Q;2I+=HA�P7K�; K�P+K�=?LNK�G7>�@QI+F = �\>�I+F?; =H>�t�{�IOABFHL8z:P��%K  �=BI3}�K �  l=?>��H�
A���IOAvI+@N@';2KJABFHLQ;2=oP��JK � � ��I3x7; I+t�=HP7@Q>sAB;�xOI+@Q>�;4Y � ����� � �#� � ��� 6�r�>�A<=?LNK��2;/� � ���sLN=o{�>��H�
@QI+F?G+;2FjA���I+K � � ���  RA���LQ=�{ >�=HA�{�;3IOK A���IOA @ K � D

2Bp ��IO=�I @ I+FHG7; � 3~K�P7F?{u6 ��A��-P7@Q@NP��o=
A���IOA @ K � D

2Bp ��I+=<I�@ I+FHG7;��/3�K�P7F?{ =?LNK��2; K � LQ=�.H>�=TAjIOK � � ��{�IOABFHL8z!6 �

� ��
 P ��� �SW � W-��r n�]�n�h�acs
e`h�n�no� h�d�\�acb e�no] �Yf7b e�acf�eYf
m�n p h�f�bQd�n eYrQn�s7f�bQn j ]���\^bQ\�� f j s�h_�\�]�� f�bxw K j ]�n j hNe j � stn p n^m�n�b+\�]NeYr \^bQ\^]�� j s � j h�f�h�y �6\vuJn^m�n�] p j h�]�n�� j ] �qn�l j _�e�no]
�>y � p etrif�h-li\�n�hAb \�e�d�\�bQet] j l>ftd^eAetrQn j � \cm^n _ j d�e p h�f7bQd�n�n�m^n�b f�_B� j bc�.h�a � � j eY]�ftd�nohf7b K r j m^n/f7bQm�n�]�h�n�h�uJf
eYr+s j ]�wxn � �tbQ\^]�� h p \^b j b�� w>f�m^nob�m^n�d^e \^] � p h�f7w>bif��Qd j bQets}�� j bc�"\^_BeYr n�� � nor j m^n�h6h�e j � s ��y � b"\�eYr n�]5uJ\^]�l>h p j h%�/nob eYft\�bQn�l/f7b etrQn5lqf7h�d^avh�h�fg\^b_�\�s�st\vuJf7bxw �8\^b �n�d^e�av]�n �qy � p etrQn ]�nohNacs�e f7b � � � �Bh�rQ\vuJh eYr j e�uJrif7stn etrQn�]�n5f7h�bQ\�dost\^h�nj �i�U]�\�� f�� j etft\^b0_ ]�\^� etrQnAs7f�bQn j ]6�/\^b \^� f j s�h e \ j d�n�]�e j f7b _�acbQd�eYfg\^b ' p j acbif7_�\^]��j �i�U]�\�� f�� j etft\^b)n�� f�h�eYhNy �6n�b d�n'bQ\^b ��n�� f7hNe�nobQd�n�\^_ acbif7_�\^]�� j �i�Q]�\�� f�� j eYfg\^bih _ ]�\^�s7f�bQn j ]-��\^bQ\�� f j s�h�d j bxbQ\�e � n�n�h�e j � s7f�h�rQn�l ach�f�bxw.��n^etrQ\ l � \�_�~J]�\��J\^h�f
etft\^b � y �>y
� aie�_�\�]�h�a�d3r#_�acbQd�eYfg\^bih ' p h�f�b d�n!eYrQn � j h�f7h9f�h8hNe j � stn p � y � h�rQ\vuJh!etr j e j rxf7w>r � n�bQno]�wv�j �i�U]�\�� f�� j etft\^b n�� f�hNeth p j bQl etrQavh-d�\^b m^no]�h�n�s}� p e \'h�rQ\vu bQ\^b � n�� f�h�e�n�b d�n/\^_�acbif7_�\^]��j �i�U]�\�� f�� j etft\^b _ ]�\�� eYrQn`s�f�b n j ]9��\^bQ\^� f j s7h p ��n^etrQ\�l � j bQl*��rQn�\^]�no� � y � d j b hNetf�s�s� n�ach�n�l y

� ��LN@Q;�A���;oI+t.P%x+;oF?;2=H>�@NA�=+��P��o=lA*��IOA�>�K�=HABI+t�@Q;or�PsP7@N;3I+K�t�I+=?;�=;fzsLQ=HA0 JA*��;�=?;ot�I+=H;2=
IOF?;�1>�L8AB;�I+FHA?LLc���L I+@J=HLQK���;�A���;�} I+FH;���P7K�=HA?F?>���AB;�w�>�=?LNK�Gj=H;�x7;�FBI+@��2P7y�LN;2=�P���{�IOABFHLQ��;2= K0�
����P7=?;�LNKJx7;2FH=?;�=���I3x7;�@QI+F?G+; ��3~K�P7FH{�=- nI+K�w�L8A<LQ=<K�P+Av�2@Q;2I+FoA*��IOAjI+KJ}uK�IOA?>�FBI+@ �]I+{�LQ@8}
P%�lr�P\P7@Q;2I+K4�->�K���ABLNP7K�= t.;0��I3x7; LQK A���LQ=o{�I+K�K�;�F26� ;fz\A ��;vG+LNx7;<I�K�IOA?>�FBI+@��]IO{�LN@N} P��!A���F?;�=���P+@Qwa�->�K���A?LQP7K�=A���IOA(�-P7F?{�=�I+K�>�K�=TA I+t�@N;
t�I+=?LN=26�9o;2�2I+@Q@�K���;2P+F?;2{ C 685|A*��IZA�=H}\{�{�;�ABFHLQ� A*��FH;2=���P7@Qw �->�K���ABLNP7K�=d�-P7F?{ I�=TA I+t�@N;
t�I+=?LN=26 � ;fzsA���; =���P/� A*��IZA;��;2I��+;�K�LQK�G A���LQ= =H}\{�{�;�A?FH}:;�x+;2KE=?@QLNG��JAB@8} �2F?;2IOAB;�= I+K
>�K�=HABI+t�@Q;�t�IO=?LQ=�6
 ��������� T � ��� �SW�� W � eYri]�n�h�r \^stl5_�acbQd^etft\^b � 2 ; . f�h U  c�i'^�^`YJ #"Z,_) f�_Qf
eSf�h`\^_FeYrQn _�\^]��

� 2 ; . @,+ D f - 
 V��� @ � p 0 � 3 2 + �iH � � 0 � 3 .
+ � � � < D �

uJr n�]�n 6 j bQl /�j ]�n8lqf�h �\^f�b ezh�n^eth8\^_xf�bQlqfgd�nohNy`��rQavh � 2 ; . d j b � n`m^fgn�uJn�l j h j etri]�noh�rQ\�stl_�avbQd^etft\^b'f�b � m j ]�f j � stnoh p \�m�n�]  � � 03020 �9� � � p w>f�m^n�b j h
� 2 ; . @ 6 p � 6 � D f - 
 V��� @ � p 6 p H � � 6 � � � < Df0

��n%]�no_�n�]�e�\#eYrQn%s j e�e n�] j h U  H %��"%Y\c3�b$.[_& _�avbQd^etft\^bih�y
K���;l�-P7@N@QP��oLQK�GjLQ=l=TABF?I+LQG��JA+�-P7F+��I+F?w IOK�w�� I+=I+=H=?>�{�;2w�;3IOF?@QLN;2Fm�-P+F�A*��;o�2I+=?;oP��.A*��FH;2=+�]3
P+@QwC�->�K���ABLQP+K�=oP%x+;2Fo�2P+K1A?LQK1>�P7>�=vw�P+{|I+LNK�=26



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk � e

OQPSRUT �SW �UW ��rQn h�n�e9\^_ � �Yh �i� ��n^eY]�ftd�eYrx]�n�h�rQ\^sglA_�acbQd�eYfg\^bih`\cm^n�] �� 5��35�� � f�h j �J\^s � �b \^� f j s�s ��hNe j � sgn � j h�f�h f7_ j bQlA\^bxs}��f�_ etrQn9h�n�e \^_  � �35�� ��m j s
aqn�l � ��eYrx]�n�h�rQ\^sgl6_�acbQd�eYft\�bih\cm�n�]  � � 03030 �9��� � f7h j s�h�\ j �F\^s}�xbQ\�� f j s�s � hNe j � stn � j h�f�h�y
�:;|>�=?; IOK ��� �  � �35��|{|IZABF?L z0K � G7LNx+;2K`tJ}J" 5 � $ A*��IZAA��IO= Iu��}\�2@NLQ��=HABFH>���A?>�F?;% ����P7=?;�LNK1x+;2FH=?;;��IO= I �/3�K�P7FH{ �2@QP+=?; A?P � � � �  .A?P y�FHP%x+; A*��;O�-P7@N@QP��oLQK�G�A���;2P7FH;2{u6 �:;
w�;2=?��F?LNt!; A*��; {�IOABFHL8z�K � ��;2FH;+6 K���; F?P��o= ����P��BK � I+@N@2��I3x7; � K�P7K]3�M2;2FHP�;2KJABFHLQ;2=- IOK�w9��I#x+;XA���;N�-P7@Q@NP��oLQK�G���}\�2@QLN��y�IOAHAB;2FHK!f

�'p - @ 5 � 5+5 � 03030 � D � ��� - @ � 575+5 � 03030 � D �

� � - @ �7� 5 � 5+5 02030 � D � � � - @ �7�7� 5+575 03030 � D �?;�AB�O6
G+LNx\LQK�G�K�P7K�=?LNK�G7>�@QI+F?L8A~}76 � P��
 ��;�G7;�A

@ �%pSH � � D � � @ � � H � � D H 4 @ � � H ��� DR03030 H � � � � @ � � 2Bp H � � D
- @ 575 � 03030 � D �

A���;2FH;2tJ}u=���P��oLNK�G�A���IOA%K � ��I+=<I�@ I+FHG7;��/3�K�P7FH{ �-P7F L8AB= LQKJx+;2F?=H;+6

���������	��
 �SW��SW ��rQn5h�n^e�\^_ � �Yh �i� ��n^eY]�ftd etri]�noh�rQ\�stl�_�acbQd^etft\^bxh � 2 ; . _�\^] j bc� � �zn�lh�n^e`\^_�f�bQlqfgd�noh 6 j bQl / f7hBbQ\�e �F\^s}�xbQ\^� f j s�s}� hNe j � stn�y
� � � � � W K�P y�F?P#x7;�A*��; A*��;�P7F?;�{9 P��;�=���P�� A*��IOA A���;2FH;�LQ= I�@QLNK�;3IOF?@N}�LNK�w�;2y.;2K�w�;2KJA
=H;�A�P%��IOA {�P7=TA � � 5 � � �/3�A*��FH;2=+��P7@Qw �->�K���ABLQP+K�= � �� VIOK�w��2P\;-����LQ;2KJA?= � ��=H>��H��A*��IOA
IZAv@N;3I+=TA<P7K�;�P���A*��;/� � ��� - 5� �t�>�A �7� 
>

� � � � ���7� � � 54.�� � � � 0 K*P�I+�H��LN;�x7;XA*��LN=0 P��;Xt�>�LQ@Nw
IOK � � � � {�IOABFHL8z�K A?P�=?IOABLN=+� }�A*��;N�-P7@N@QP��oLQK�G y�F?P7y.;2FTABLN;2=0f
@ L D A*��;�2P+@Q>�{�K�=�P��zK ��P7F?FH;2=Hy!P7K�w ABP<A*��;�w�P7{�I+LQK�y.P7LQKJAB=�LQK 15�� 02030 �9� � �  7IOK�wO����P+=?;
FHP��o=v��P7F?FH;2=?y.P7K�w�ABP � r�P\P7@Q;2I+KC�->�K���ABLQP+K�= � � �@ LQL D K �oLQ@Q@';�{�t.;2w�A���; � � �:=H>�t�{�IOABFHL8z�K � @ w�;2=H�2FHLQt.;2w�t.;-�-P7FH;XA���; A���;2P+F?;2{ D I+=
I =?>�t�{|IZABF?L z � � @N@RA*��;�P+A���;2F ;�KJABF?LN;2=oLQK�K �oLQ@Q@!t!; � 6@ LQLNL D � IO�H�dP���A*��;��->�K���A?LQP7K�= @ F?P��o= D � � �oLN@Q@!t!;�I�@NLQK�;2I+F �2P+{�t�LQK�IOABLNP7K|P���IOA {�P7=TA�5 �A���F?;�=���P+@Qw �->�K���A?LQP7K�= � ���
@ LNx D I+@N@VP���A*��; � � 5 � ��A*��F?;2=+��P7@Nw �->�K���ABLNP7K�= A��\>�=v>�=H;2w �oLQ@Q@!t!;�@NLQK�;2I+F?@8}�LNK�w�;�y!;�K]3w�;2KJAjP#x+;2FoA*��;�;2KJA?LQF?;�w�P7{|IOLQK L�6 ;� �P%x+;2FvI+@Q@.A*��;���P7@Q>�{�K�= P��FK 6

�sLNK��2;�K �
2Bp LN=i�1K�P��oK�A?PM��I#x+;�I @ I+FHG7; �/3~K�P7F?{  �LNA��oLN@Q@RA���;2K �-P7@Q@NP/� A*��IOAoA*��;�F?;

LN=�I`5 � � �2P\;-���2LN;2KJA�x7;���A?P7F � =?>��H��A���IOA��7� � K �7� � � 5/.�� � � � ��� � �7� � 0 k�>�FHA���;2FH{�P+F?;� 
=HLQK���; ;2I+�H��P%�*A���; FHP��o=vP��*P��JK LN=vI @QLNK�;3IOF �2P7{ t�LQK�IZABLQP+K P�� IZAv{�P7=TA 5 � A���F?;�=���P+@Qw�->�K���A?LQP7K�=- �A*��;�FH;2=?>�@NA��-P7@Q@NP��o=26



� ? � y���c���X[n�gDrS\`_�\To

�:; K�P���w�;�=?��F?LQt.; A*��; ��P7K�=TABF?>���ABLNP7K P��UK A*��IOA�=?IOABLN=+c�;�= @ L D 3 @ LNx D 6 �:; {�LN{�LN�A���;
=TABFH>���A?>�F?;oP��nA*��; {|IOA?F?L zAK � w�;�=?��F?LQt.;2w�I+t.P#x7; P7K�I M2LNG7M3IOG7G7LQK�Gj=?>�t�=?;�A�
 �2P7K�=?LQ=TABLNK�G
P%� ��P��bA���;�w�P7{�I+LQK @QIOA?A?LQ��;jy.P7LQKJAB=  � � 03030 �9��� � 6&K���;�=?;�A 
 �oLQ@N@R�2P+F?F?;�=?y.P7K�w ABP�A���;��P7@Q>�{�K�= P���K � 6 � I+�H��F?P�� ��� P%�!K � �oLQ@Q@P7t�ABI+LQK�;2w�I+= A*��; =H>�y�y.P7FHA�P��<I�@QLNK�;3I+F
��P7{�t�LNK�IOA?LQP7K P���IOAo{�P7=HA�5 � A���F?;�=���P+@Qw �->�K���A?LQP7K�=26

��A LQ=�;3I+=T} ABPu=?;2;�A*��IZAO��;��2I+K`P+t�A I+LNK`I�F?P�� ���P�� K @ IOK�w�K � D P���A*��;a�-P7F?{@ �7� 03030 57575 03030 � D I+=<I;�->�K���ABLQP+Ku=H>�y�y.P7FHA?;2w�IOA � I+w'.?I+��;2KJA<@ IOAHABLQ��; y.P7LQKJAB=o=H>��H��I+=

� 02030 � 03030 �
� 02030 � 03030 �03030 02030 03030 03030 02030
� 02030 57575 03030 �03030 02030 03030 03030 02030
� 02030 � 03030 �

P+K�A���;lw�P7{�I+LNK! %I+K�w���;��3I+K�P7t�ABI+LQK A���;lK�;fzsA�FHP/� ��� � p!P��1A���;2�-P7F?{ @ �7� 03020 575 � 5 03030 � DIO=vI��->�K���ABLNP7K�=?>�y�y.P7FTAB;2wdIOA � @ IOAHABLN�2; y.P7LQKJA?= =?>��H��I+=

� 02030 � 03030 �
� 02030 � 03030 �03030 02030 03030 03030 02030
� 02030 575 � 03030 �
� 02030 �7� 5 03030 �03030 02030 03030 03030 02030
� 02030 � 03030 �

P+K�A*��;vw�P+{|I+LNKV6�K��\>�=�A*��;v=H;�A�
`P��$��y.P7LQKJAB=���P7F?FH;2=?y.P7K�w�LQK�GXABP�A*��;<�2P7@N>�{�K�=�P��RA���;
{�IOA?F?L8z/K � I+F?;XI+=oG7L8x7;2K�t.;2@NP/��6(K���;�K1>�{�t.;2FH=vFH;-�-;�FoA?P�A*��;�F?P��o=oP��FK I+K�w�K � 6

� 03020 � � � 03020 �03030 03020 03020 03030 03020 03020 03030
� 03020 � � @ C � S �H? D 03020 �
� 03020 � � @ C � S � e�D 03020 �
� 03020 @ 5���� � � D @ � � 4 � C�D @ � � 4 � S�D 03020 �
� 03020 @ 5���� � 4\D � � 03020 �
� 03020 @ 5 D @ � D � 03020 �03030 03020 03020 03030 03020 03020 03030
� 03020 � � � 03020 �� P+ABLN�2; A���IOA ;3IO�H� FHP/� P7F;�->�K���ABLNP7K � � @ ����LN�H� LN= � ;�x7;�FH}\����;�F?;�;�@Q=H; P7K�A*��;�� ���@QIOA?A?LQ�2;|;�zs�2;�y�A IOA�A���; � =?y.;2�2L�c��uy!P7LNKJAB= D �2I+KEt!; P7tsA I+LNK�;2w I+= I =?LQ{�y�@N; @QLNK�;3I+F



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk � �

��P7{�t�LNK�IOA?LQP7K�P%��IZAB{�P7=HA�5 � A*��FH;2=���P7@Qw �->�K���ABLNP7K�=- !����LQ@N; {�I��1LQK�G =H>�F?;�A���IOA�I+@N@*A���;A���F?;�=���P+@Qw �->�K���ABLNP7K�= A��1>�=�>�=?;�wEI+F?;�@QLQK�;3I+FH@N}�LNK�w�;2y.;2K�w�;2KJA36 K��1>�= K =?IOABLN=+c�;�=�I+@Q@
A���;��2P7K�w�LNA?LQP7K�= @ L D 3 @ L8x D  ]����;2F?;�tJ} A*��;�y�FHPsP��*LQ= ��P7{�y�@Q;�AB;+6 �

� ������� 	 � � T � � � �SW��QW ��e!f7h j b f7b e�n�]�n�h�eYf�b w.\��Jnob �U]�\ � sgn�� uJrQn�eYrQno]�etrQn � n�e�e�no]sg\vu9no] � \�acbQlqh \^_ � � � j bQl � � � �J\�b*eYr n � �tbQ\^]�� h`\^_JetrQn`f7b m^n�]�h�noh%\^_ � \�\^sgn j b � j eY]�fgd�nohd j b � nJ� f�� ftd ��n�l � �#eYri]�n�h�rQ\^stl�_�acbQd^etft\^bxh { \�] j bc� \�eYrQno] b j e�ac] j sq_ j � f7s}�A\�_ � \�\^stn j b_�avbQd^etft\^bih�| j h8f�b�eYrQn j � \cm^n9�Q]�\�\^_�y���rif7h%uJ\�acsgl h�rQ\vu)etr j e8eYrQn`hNe j � f�s7f
e��#\�_ _ j � f�s�fgn�h\�_9eYri]�n�h�r \^stl _�avbQd^etft\^bih8f�hBn^m�n�bkuJ\^]�h�n�eYr j b�eYr j e�f7bQlqftd j e�n�l � ��eYrQn j � \cm�n6eYr n�\^]�n���y��rxf�h��U]�\cm�ftlinoh j b'f�b e�acf
etft\^b j h e�\-uJrc�*b \^bQn�� f7hNeYfgn�bQd�n�\^_ acbif7_�\^]�� j �i�U]�\�� f�� j etft\^bih_ ]�\^� etri]�noh�rQ\^sgl%_�acbQd^etft\^bxh { \^]Sst\vuJn�] � \�acbQl>h _�\^] j uJn�f�w>r e�n�l5eYrx]�n�h�rQ\^sgl \^_QeYrx]�n�h�rQ\^sglqhf7h�h�\�r j ]�l#e�\ �Q]�\cm^n��F]�n�d j s�s etrQn bQ\�e�\�]�ft\qach �iaqn�hNetft\^b j h%e�\AuJr n^eYr n�] n2o�� f7h`lqf��Sn�]�n�b e_ ]�\^� � 
 |^y �6\vu9n�m^no] p f
e�f7h!hNetf�s7sU�F\^h�h�f � sgn eYr j e!eYrx]�n�h�rQ\^sgl'_�acbQd^etft\^b�_ j � f7s�ftnoh h j etf�h�_7�h�\^��n�\�etrQn�]�bQ\�eYfg\^b�\^_ShNe j � f�s7f
e�� h�a�d3r j h!�ia j h�f7hNe j � f�s7f
e�� f7b*eYr n�uJn j � h�nobih�n p � n�d j avh�netr j e8u9\�avstl � nBhNav��doftnobQe e�\��Fn�]�� f�e�etrQn�ach�n!\^_ � n�eYrQ\�lqh � \�] � \�_ ~9]�\��F\^h�f�eYft\�b � y��\�]A��r n�\^]�n�� � y � e�\ h�rQ\vu�h�a�d3r�sg\vu9no] � \�avbQlqhNy
� ���<� 
����	������ � �������

K���;,��P7F+� P�� ��;2F � K���P���I+= y�I+FHA?L I+@N@N}�=?>�y�y!P+FHAB;�w�tJ} � �]k�G7FBIOK1A + + 9 474 � 5 �7� 6�K���;��P7F+� P�� 
d;2;�FBI��sLNA���I+FBIO{ ��I+=oy�I+FTABL IO@Q@N} =H>�y�y.P7FHA?;2wutJ} � �Pk�G7F?I+KJA + + 9 � 4 � ��? � ��6
�:;XI+F?;�G7F?IOAB; �->�@RA?P � LQ��A?P7F ��F?LNK\t.;2FHG��-P7F LQKJAB;�F?;�=HABLNK�G w�LQ=H�2>�=H=?LNP7K�=26

	 �b�f� ���*���'�b�

¿ / Ã � � �©]�cVy¨�6°m¢br[_DilkDrScV]^d¼|V\`gmilkM�bZhcVn^y � iln�|Vr�n^y[|[�j\TySd n^ySdSilZhcVouaxcVkD\`w�]�iYr���axiM_D|T_�\`a£rSkM�´³
����������� �����v� /23-3-* �
¿ÁÀ¯Ã��[�+�0kma£y[ilkM����?�8iln�|Til]Ç����� �SfS_�kmgM�@X�� �0fSdSn^Z}r¨�I°m¢?r[i�ih¦�a�_DilkDkDn�sTi�axc � iM_¤cTt;sTcTgDnpy[|

axcV]��ey[cVoqn^\T]^kl�´³"!$#&%('M� )� �*# � � �+� /�, �£aSaº� / � /�, � /23-3-, �
¿/.¯Ã ���¾�j\`w�\TnÇ� � � � n^k�\Ty¨�$�·��X��MiM|Tild[�T�=°0�¤fS]^gDn�a�\`_Dg��4aS_DcTgmceZhcV]^k6\TySd�a�kmilfSd[cT_}\TySd[cVo�kmih�

¸�f[ilySZhilkM�´³21 � # �43 À / , 	�5 6)3 5 ! 
8769 %:� 3 # <; �e�+# �=9 #?>2!$#&%:� � �v�  �&@xaSaº� / � /-/ � /23-,-3 �
¿ , Ã��[�e�8_�fSZ��£�¾°0A0\`_}oucVySn^Z©\TyS\T]��ekDn^k�cTt¨a�cV]^��y[cVo§n^\T][gDr[_Dilk�r[cV]^dqtvfSySZhgDn^cVySkM�´³ 7CB 5 
ED # �F�=)�&G

#?>IH@� ���J� �l��� 
�� ���e��% � �v� ��� @K.zªÇÀV«}�£aSaº� /2*-, � /ML�L � /23-3 Âe�
¿ 1 Ã��[�¾�8_�fSZ��£�N�@��XeoucV]�ilySkD���T��°0OKcV]��ey[cVoqn^\T]8gDr[_Dilk�r[cV]^d4tvfSySZhgDn^cVySkM� 5 ! < tvfSySZhgDn�cVy�kM��\TySd

kmaxilZhgm_�\T]ºyScT_�oqkM�´³2. / , 	 5 �)3�B0PNP�PQ7)9 %:� 3SR # �F   � �v�T# C� #?>U! 7 @�a�aº� * .TÀ¯� *-, / � /23-3 Âe�



4 � � y���c���X[n�gDrS\`_�\To

¿ * Ã �=�~�����cT_�ySiM_l� ��� �ºc¯s��\Tkm�T� �=� � ����\`c[��° �~npy[il\`_@d[ilZMn^k�n�cVy®gm_DiMilkM�KsTcV]^fSouiuilkDgDn^oq\`gmilk;\TySd
gmcTaxcV]�cT|Vn^ZM\T]�w�cVf�ySdSkM�´³@À , 	 � 5 6)3 5 ! 
 769 %:� 3 ; �e� # �=9 #?> !$#&%:�6@�aSaº� /ML ÂQ� /ML�L � /23-3 À��

¿ L Ã��[�OsTcVy@�lf[_	��\`gDr[ily¨�¨° �©]�|TiMwS_�\TnpZ�ZhcVoua�]�ih¦[n�g��©gDrSiMcT_D�T�´³ 5 �)3C� ��
 36� #&%:� 36��� ��.�� . /ML � . , L �
/23-,-, �

¿ , Ã(�����©cV]^dSo§\Ty¨��°�Ä�yYgDr[i�axc � iM_0cTtK\ugDrS_DilkDr[cV]^d{|V\`gmi;\`gbgDr[igmcTa~�´³ 
��&6� ����� � �x�v� /23-3-1 �
¿ 3 Ã(�����©cV]pdSoq\Ty¨� �[�)A�\TkmgD\Td¨�j°�Ä�y¤gDr[i@axc � iM_©cTt�kDoq\T]^]Åd[iMaSgDr�gDr[_DilkDr[cV]pdzZMn�_�ZMfSn^gDkM�´³�. / , 	5 ��3�B0PNPNP 769 %:� 3KR # �F   � �v� # C� #?>�! 7 ��aSaº� *�/ ÂQ� *�/2, � /23-3 Âe�
¿ / ÂQÃ��·���©cV]^d�oq\Ty¨�N�[� A�\TkmgD\Td¨�@° �+k�n^oua�]�i�]�c � iM_uwxcVfSySd4t�cT_6oucVy[cTgmcVy[iYZM]^n^¸�f[iIfSkDn^y[|¥\

ZhcVoqo;fSySn^ZM\`gDn^cVyY|V\TouiT�´³ B  >�# � % � �v� #  1 � # � � �+� �  ���~�l�Ç��� � � , / �£ÀTÀ / ��ÀTÀ * � /23-3�/ �
¿ /-/ Ã��·���©cV]pdSoq\Ty¨� �[� A�\TkmgD\Td¨�!�=� �@���0\`�Mw�cT_�cOs��b°0�¤\��mcT_�n�g��¤|V\`gmilk�sekM��|Tily[iM_�\T] � iln�|Vr�gmild

gDr[_Dilk�r[cV]^d{|V\`gmilkM�´³U.TÀ � � 5 ��3�B0PNPNP 769 %:� 3KR # �F   � �v� # C� #?>�! 7 � /23-3�/ �
¿ / À¯Ã��·���©_�n�|Vy�nÇ�6���¨Xen^a�kmiM_l��°0�¤cVy[cTgmcVy[iukmiMa£\`_�\`gDn�cVy¤cTt�]�cT|Vkma�\TZhi;tÆ_�cVo���� p � ³U1 � # �M3 * 	 �B0PNP�P !$#  > 3 # "7 � �=�C� � �F� �=�  !$#&%:� G ���T�v� 9 ; �[� # �=9 @ºaSaº�SÀ 3-, ��À 3-, � /23-3�/ �
¿ / .¯Ã��=����_�n^y�w�iM_�|[�)1?� � � # )�&G � #&% % �F � �+� �v�T# �3

¿ /�, ÃU�[��A�\TkmgD\Td¨�©°�Ä�y®gDr[i§kDn^�MiucTt � iln�|Vr�gDk�tÆcT_@gDr[_DilkDr[cV]pd®|V\`gmilkM�´³ 7CB 5 
 DF3 H@� ���M3 
 � ��� @
aSaº� ,�,-, � ,�3 À�� /23-3-, �

¿ /21 Ã �@� A©\��my�\T]Ç�x�"���¥\T\TkDkM���;�º¢Kf[_��\Tyº�j°�Ä�y¤gDrSi6ZhcVo§o=fSy�n^ZM\`gDn�cVy®ZhcVoua�]�ih¦[n�g���cTt�|T_}\`a�r
aS_DcTaxiM_DgDn^ilkM�´³;À`Â 	 � 5 �)3 5 ! 
 769 % � 3 #  ; �e�+# �=9 #?>2!$#&%:� � �v�  �T�[aSaº� /2,-* � /23�/ � /23-,-, �

¿ /2* Ã �@�)A0\��DyS\T]Ç�[� �6�¥\T\TkDkM�)OK�6O�fSdS]��\`��������X��MiM|Tild[�T���;��¢Kf[_��\Ty¨��°m¢brS_DilkDr[cV]^dYZMn^_�ZMfSn�gDkjcTt
wxcVfSySd[ild{d[iMa�gDr¨�´³§À , 	 � 5 �)3�B0P�PNP 769 %:� 3KR # ��   � �v� # C� #0>�! 7 �SaSa~� 3-3 � /-/ Âe� /23-, L �

¿ /ML ÃU�[���V\TZ���kDcVy¨�?° �©y®i ��ZMn�ily�gouilo@wxiM_�k�rSn�a¤¸�f[iM_D�¥\T]¾|TcT_�n�gDrSo�t�cT_]�il\`_�ySnpy[| � � � � n�gDr
_DilkmaxilZhgjgmcugDr[ifSy�n�tÆcT_}o dSnpkmgm_�n�w�fSgDn�cVy¨�V³(1 � # �43 . 1 	 � 5 6)3 B0PNPNPQ769 %:� 3KR # ��   � �v� # C�
#?>�! 7 @�aSa~� , À¯� 1 .�� /23-3-, �

¿ /2, Ã��·�"!\`_�Z�r�ouiM_l���=�V��n�|Vd[iM_�kmcVyº�~°0��cVyScTgmcVy[i0ZMn�_}ZMfSn�gDk¾t�cT_�ZhcVySy[ilZhgDn^s�n�g��=_�il¸�fSn^_Di�kDf[axiM_m�
]�cT|V\`_�n^gDrSoqn^Z�dSiMaSgDr¨�´³�À / , 	 5 �)3 5 ! 
 769 %:� 3 #  ; �e�+# � 9 #0> !$#�% � � �v�  �V�TaSaº� 1 . 3 � 1-1 Âe�
/23-,-, � 7FB 5 
 DC3 H� ���43�
�� ����.��£À 1-1 ��À *-1 � /23-3 Âe�

¿ /23 Ã��·��!�_�\TfSkDiT�6°���iMcVouiMgm_�n^Z¥\`_D|VfSouily�gDk���n�il]pd¶wxiMgmgmiM_�wxcVfSySd�kutÆcT_�gDr[_DilkDrScV]^d ZMn�_}ZMfSn�gDk
\TySd dSn^kmgm_}n�w�f[gmild�ZhcVoua£f[gDn^y[|[�´³ * 	 � B0PNPNP � #  > 3 # <7 � � ��� � 3 �  !$#�% � G 3 ; �e� # � 9 @jaSaº�
. /�, � .TÀTÀ�� /23-3�/ �

¿ÁÀ`ÂQÃ��·�	!�_}\TfSkmiT��OK�$O�f�dS]��\`��°�Ä�y¼gDrSiIaxc � iM_qcTt©d[iMaSgDr À¥ZMn�_�ZMf�n�gDk � n�gDr gDr[_DilkDrScV]^d¼\TySd
oucedSfS]�c6|V\`gmilkM�´³{À * 	 � 5 �)3 769 %:� 3I; �e� # �=9 #?>�!$#&%:� � � 3 �SaSaº� ,�, � 1-, � /23-3-, �



XegD\`w�]�i��8c�cV]�il\Ty�w�\Tkmilk 4 5

¿ÁÀ / Ã��·� !_�\TfSkmiT�KOK�KO�fSdS]��\`� °�Ä�y � cVoua£f[gDn^y[|Y�8c�cV]^il\Ty�t�f�ySZhgDn�cVySk�w��¥kDa�\`_�kmi6_Dil\T]�axcV]����
y[cVoqnp\T]^kM�´³2. * 	 � 5 �)3 B0PNP�PQ769 %:� 3SR # �F   � �v�T# �� #?>�! 7 �[aSaº� *-, À¯� *-3�/ � /23-3-1 �

¿ÁÀTÀ¯Ã��·� !�_�\TfSkDiT��X��~�4\T\TZD���=° ��\`_�n^\`gDn^cVy·_�\TyS��k@cTtbZhcVoqo=f�ySn^ZM\`gDn�cVy�oq\`gm_�n^Zhilk;\TySd·]^c � iM_
wxcVfSySdSk�t�cT_6d[iMaSgDr�g � c®ZMn�_�ZMfSn^gDkrS\lsen^y[|¤km��o§ouiMgm_�n^Z6|V\`gmilk6\TySd�fSy¡wxcVfSy�d[ild®t�\Ty[��n^y¨�´³
.TÀ � � 5 �)3�B0PNP�PQ7)9 %:� 3SR # �F   � �v�T# C� #?>U! 7 �[aSaº� L�L�L � L , À�� /23-3�/ �

¿ÁÀ�.¯Ã � � � n^kD\Ty¨� �=�Á� ���²n^dS|TiM_�kmcVy¨�° �~c � iM_qwxcVfSySdSk=cVy¶\`_�n�gDrSoqiMgDn^Z�ZMn^_�ZMfSn�gDk=s�np\�a�\`_�gDn^\T]
d[iM_�n^sQ\`gDn�sTilkl�´³(. * 	 � 5 �)3�B0PNP�P 769 % � 3KR # �F   � �v�T# C� #?>U! 7 @¨aSaº� /2* ��À 1 � /23-3-1 �

¿ÁÀ , Ã�����?\`�T�!�=�£��n�|Vd[iM_�kDcVy¨�8°0�¤cVy[cTgmcVy[iuZMn�_}ZMfSn�gDkbt�cT_�oq\`gDZ�r�n^y[|I_Dil¸�f�n�_Di@]^npy[il\`_0d[iMa�gDr¨�´³
1 � # �43 ÀTÀ � � 5 6)3 5 ! 
 769 %:� 3 ; �e�+# � 9 #?>�!$#�% � � �v�  ��@xa�aº��À , L ��À 3 À�� /23-3 Âe�

¿ÁÀ 1 Ã��·��Xen^gDrS\`_�\ToY�¾° � s`\T]^fS\`gDn^yS|;kmaxilZhgm_�\T]xy[cT_}oqk8tÆcT_�ZhcVySkmgD\Ty�g?d[iMa�gDr�ZMn�_}ZMfSn�gDk � n�gDrIkm�eo6�
ouiMgm_�npZ�|V\`gmilkM�´³ DC3$� #�% � � � � �v�T# ��&G � #&%:� G � �V��� 9 @ * �SaSa~� /2* L � /2,-3 � /23-3-1 �

¿ÁÀ * Ã��·�¨Xen�gDrS\`_}\ToY��° �0aSaS_DcO¦en^o§\`gDn�cVyYt�_DcVo ]pn^y[il\`_?kma£\TZhilk0\TySd¤\`aSa�]^npZM\`gDn�cVySk�gmcIZhcVoua�]�ih¦��
n�g��T�´³ 
��&�������� � ����kDf[w£oqn�gmgmildqgmc � ]�ilZhgm_DcVySn^Z0ZhcV]^]�ce¸�f�n^fSo cVy{ZhcVoua�fSgD\`gDn�cVyS\T]�ZhcVoua�]�ih¦��
n�g��{\Ty�d{gDrSn^k �mcVf[_�yS\T] �

¿ÁÀ L Ã !u�Á¹ ��Xen^f¨� �[���8_�fSZ��£�u°�Ä�y gDr[izaxc � iM_§cTt�gDr[_Dilk�r[cV]^d¶ZMn�_�ZMf�n�gDk � n�gDr k�oq\T]^] � iln�|Vr¡gDkl�´³7FB 5 
 D # �F�=)�&G #?>:H@� ����� �M��� 
�� ���e��% � �v� ��� @ , ª .V«}��aSaº� , À�.¯� , . 1 � /23-3�/ �
¿ÁÀ , Ã��=� A=� ��f¨��°�Ä�y,n^]p]���ZhcVySdSn�gDn^cVy[ild �8c�cV]^il\Ty�o§\`gm_�n^Zhilk \TySd,gDr[iln�_ \`aSa�]^n^ZM\`gDn^cVySkM�´³
����������� ����� @ /23-3-* �
¿ÁÀ 3 Ã �@� � � ��\`c[�q° �0]�|TiMw�_�\Tn^ZYd[ilZMn^k�n�cVy¼gm_DiMilk§\Ty�d¶gDr[i � fS]�iM_qZ�r�\`_�\TZhgmiM_�n^kmgDnpZ`�´³<.�. � � 5 �)3B0PNP�P 769 % � 3KR # �F   � �v�T# C� #?>U! 7 @�a�aº��À *-, ��À L , � /23-3 À��

�¤\Ty�fSkDZh_�n^aSg�_DilZhiln�sTild®X�iMaSgM� /23-3-*
�������
	�����
�0iMa£\`_DgDouily�g?cTt$�¤\`gDrSiloq\`gDn^ZMk?\Ty�d � cVoua�fSgmiM_0XeZMn�ilySZhilk
!�ily¡g�X�gD\`gmi��©ySn�sTiM_�k�n�g��
!�ily¡gM�xÄ�A ,�, À , Âe����X��
�����������������! #"$�%��&' (�*),+
-.�����0/21�354�67/��0/78
�:9<;�=�>@?@AB9DC�?FE%G$�H=�?@I�9DAJ=�?@KML<NF=%CPOHQRE,AB;PS�?T9<>:U�L<KV9DC�LW9DN
!X9DC*?YU�?@=�?T9��ZC�KV[%9<>\N\KV?#]
!X9DC*?<^`_�Aba%a*cda,e�^��XU�f
�*g�&,hPi*j�id���d�����! k"��%��&' l��),+


