
���������
	���
�������������������� �"!$#%���&!'�(�")+*-,.
/� �101�(�")32546���87�
/� 0:9;�<�5=>=?�@7�
��
����7�A"��BC
/� �D��� �E2F�G7��
010(�H7��I9;
J���
0

K�LNMOLQPDRTS�U�V�W/X
Y�Z\[�]_^`^
a"b�c(]_R1d-egfhZiR1Wij�kml�n-noK�LQMpe-RTcFq5rs^`^8tFV@LujJvG^`e-wic(fheyx�z"{�|-}inin�k

w-RTS�U�V~W��"^sZ�[�]_^s^�L�]_V�S

Y&L�z6L���ZiS�U�w~X�eyU�V���L�v�L���ZiS�U�w
� ZiS�fh��[�]_c1fDt�]_cT]_e-RT���p��U�c(fTrsfTS�fh]yj�k\n��-n6K�e-^`U�S�f � fmLujJ��ZiS�^sV�]_RF��aI|-ni�in��

X�� r`cTrufhrsU�w�z5c(fTRTZiU�Z-�.]�R�eyf�fh��]5��U���Rhe-R(]_V��
]_^s]_cT��Zi Q]DvJe-�_rs^`rsf�W-ji[���r`����rsc�Z- ¡]�RheyfT]_V�b�W.fT��]"¢FU�rsd-]_R(cTrsf�W
Z-�Gq£em[�e-r`r8S�U�V�]�R5��ZiU�fhRhey��f���RTZi�¤fh��]¦¥5eyfhrsZiU/e-^¡z£]_R(ZiU/e-S~fhr`��cFe-U�V �  /e-��]¦z5V��:r`U�rsc(fhRTeyfhrsZiU

§ � S�b��:rsf(fh]_V�fTZ©¨mªT«-¬®­�¯ §

t�]_��]_rsd-]_V �ynin��i°-n-±�°~k\} ² e-���_]_ ~fh]_V

³&R(r`�.e-R(W.�_ZiU�fhe-��f_´ Kµr`^s^�PDRTS�U�V�W
�G¶H�©e-rs^�´ ·-¬®­~¸Q¹-º~»�¼`½g¾�¿À¼Á¼uÂÃ¿T¹-­
� Z-r`�_]y´ ±��-|�¶1ÄiÄylg¶��i���y|
vJegÅ¡´ ±��-|�¶1ÄiÄylg¶�}��-±-}

t�S�U�U�r`U�w%��]_e-V@´ z£R(r`]�^�Æ�c����_]_c
Mpe-U�S�cT��RTr` ~f5 �e-wi]_c�´Ç�yl
vÈr`wiS�R(]_c�´ �
�Èe-b�^s]_c�´ n



� � �

�������	����
��

¥5]À[ n�L�| fTZ �~L�l�
@� cT Q]_�ÀfhRhey^FZ-b�cT]�R(dyeyfhrsZiU�c:Z-�£fT��] ^`]meyV�r`U�w�e-U�V�fhRTe-r`^sr`U�w ��]_�:ru¶
c( ���]_R(]_c"Zy�+fh��]�¢5RTe-U�r`e-U�cTeyfh]�^`^`rufh]Dz5RTr`]�^�[�]�RT]6Z-b�f�e-rsU�]_V�eyf5��tG��v&° �  Q]�� V�S�R(r`U�w �-nin��
�-S�^uW�k\}�e-U�V k�Ä�¢5�DL�����]�U�]�[¤c( ¡]���fhRTe�RT]Àdi]mey^��_Z-U�fTRhe-c1fhcobQ]�f�[�]_]�U�z5RTrs]_^�Æ�c6^s]me-V�r`U�w
e-U�V�fTRhe-rs^`r`U�w ��]_�:r`c( ���]_R(]_c�j�[�rsfT��fT��]p^s]me-V�r`U�w ��]��.rscT ���]_RT]  �R(]_cT]�U�fhr`U�w�V�]�]_ Q]_R q��®a
rs�_]¦e-b�c(ZiRT �fTr`ZiU b/eyU�V�c_L�����]¦Zib�c(]_R(d-]_V�V�r`����Z-fTZi�6W�rsc��_Zi�: /e-RTe-b�^s]"fhZ%^`]_e-V�r`U�wy¶HfTRhe-rs^`r`U�w
c( ¡]���fhRTe-^
e-c(W<�:�.]ÀfhR(r`]_c�Z-b�cT]�R(di]�V e-�:ZiU�w��-Z\d<r e-U e-U�V � eyfTS�RTU�r e-U r`�ÀW chegfh]_^s^`rufh]_c�L�MpZiRT]
R(]_�.e-R��ge-b�^uWij<fh��]"fTRhe-rs^`r`U�w6��]��.rscT ���]�RT]'cT Q]_�ÀfhR(S�� ]ÀÅ~��rsb�rsfTc�fh��R(]_]'U/e-R(RTZ\[���a��Fr`��]'e-b~¶
c(ZiRT �fTr`ZiU©b/e-U�V�c�U�]me-R���
@�pLG����r`c�V�r`cT��Z\di]_R1W Z-�È��a���r`��]£ZiU�Z-U�]"��]��.rscT ���]�RT]"Zy�Èz5RTrs]_^
rsc�rsfhc���RTc(fFR(]_ QZiR(fT]_V V�]�fT]_��fTr`ZiU r`U fT��]¦¢5RTe-U�r eyU c1W<c(fh]��pL

� ­����m¿�ª! #"/¿T«�¹%$Á¸<·g¯'&�����]_c_²DcTeyfh]�^`^srsfh] cTS�R(�Ãe-��]_c_²'cTeyfh]�^`^`rufh]�c.Z-�¦¢FRhe-U�S�c�²'r`U���RTe-RT]�V
Zib�cT]_R1dyeyfhrsZiU�c

(*) +',.-0/21�35476%-2891.,

¥5]_e-R1¶Hr`U���RTe-RT]�Vpc( ¡]���fTRhe-^
V�rsx¡]_R(]_U���]_c"bQ]�f�[�]_]�U ^`]_e-V�r`U�w.eyU�V�fhRTe-r`^sr`U�wo��]_�:r`cT ���]_R(]_c£Zy�GfhrsV/e-^s^sW�¶
^`Z<�:�-]�V;�-Z�d<r`e-U�e-U�V � eyfTS�RTU�r`e-U�rs��W�cTeyfh]�^`^srsfh]�c£�/emd-]:bQ]_]�UOc1fhS�V�r`]_V ��ZiR£�©e-U�WpWi]meyRTc�<Ã]yL�w�Luj���^`e-R��
¿! F«-¼uÂGk\±i|yl�²¡��e-^sd<r`U�e-U�V ��^`e-R�� k\±i±-�>=ÀL"���/e-Rhey��fh]�RTrsc(fhrs����]_eyfhS�R(]_c"rsU��_^sS�V�]�V�]_]� ¡]�R kiLN�©e-U�V���
8�
q?�Àa r`��]oe-b�c(ZiRT ~fhr`Z-U b/e-U�V�c'ZiU ^s]me-V�r`U�w ��]_�:r`cT ���]_R(]_c¦e-U�V V�rsc(fTZiR(fT]_V b/e-U�V c(�/e- Q]_cDZiU fhRTe-r`^sr`U�w
��]��.rscT ���]�RT]�c�<�]-L�w�LujQP'R(S�U�V�W�¿! �«-¼uÂ
km±i±i±>=®L

��[�Z� �R(Z~��]_cTc(]_c�e-RT]ofT��ZiS�wi��f'fhZ bQ]% �RTrs�©e-R1W��_e-S�cT]�c�Zy��fT��]%�_Zi�: ¡Z-cTrsfTr`ZiU�e-^+e-U�V fT]ÀÅ<fhS�Rhe-^
V�rux8]�RT]_U��_]_c¦[���r`��� e-RT]:r`�: �^`rs]_V b�W�fh��]:Zib�c(]_R(d-]_V U�]_e-R1¶Hr`U���RTe-RT]�VOc( ¡]���fTRhe-^��_ZiU�fTRhe-c1fhc bQ]�f�[�]_]�U
^`]_e-V�rsU�w'e-U�V%fhRTe-r`^sr`U�w"��]_�:r`cT ���]_R(]_c_L vÈr`RTc1fmjifT��]5Z-RTb�ruf�e-^~�.Z-fTr`ZiUoZy�8fhrsV/e-^s^sW�¶�^sZ~�:�y]_V cTeyfh]�^`^`rufh]�c e-RTZiS�U�V
fh��]_r`RD �RTr`�.e-R1Wp �^ e-U�]ÀfhcDR(]_cTS�^sfhc'rsU ��r`wi��]_RDRhegfh]_cDZy��rs�. /ey��fhc£ZiU fh��]�r`RD^`]_e-V�rsU�w ��]��.rscT ���]�RT]�c¦b�W
�.eyfh]�RTr ey^<��R(Zi�IZiS~fhcTrsV�]�fh��]� �^ e-U�]�f(¶HcheyfT]_^s^`rsfT]�c1W~c1fh]��pL&�&^s]�dyeyfh]�V%RheyfT]_c Z-�Qb¡Z-� b/e-R(V��.]�U�f ZiU%^`]meyV�r`U�w



� � �

��]��.rscT ���]�RT]�cDe-RT]6�_Zi�: ¡Z-S�U�V�]�V b�Wp��rswi��]_R5�.]_e-U�rs�. /ey��fFdi]_^sZ~��rsfTr`]_c�<Ã]yL�w�Luj8{@e-��U�^s] ¿! F«-¼uÂ��-nin~k2=ÀL
� ]��_ZiU�V8j����/e-R(wi]_V  �e-R(fTr`�_^s]_c�r`U e¦ �^ eyU�]�f_Æ�c��©e-w-U�]�fTZicT ���]_RT]"e-RT]5V�Rhe-w-wi]_V�eyRTZiS�U�V©fh��]5 �^ eyU�]�f�b�W:fh��]
RTZyf�eyfTr`ZiU.Z-��rsfTc��©eywiU�]�fTr`� �/]_^sV@L � rsU��_]£fT��]"c( �r`U� Q]_R(r`Z<V�c�Z-��w-r e-U�f� �^ e-U�]Àfhc�rsU ZiS�R�cTZi^`e-R�c1W<c(fh]�� e-R(]
wi]�U�]_RTe-^`^uW©c(��ZiR(fT]_R�fT�/e-U�fh��]DZ-RTb�ruf�e-^¡ ¡]�RTr`Z<V�c�Zy�ÈfT��]_rsR��©e � ZiR�chegfh]_^s^`rufh]_c�j~�.e-wiU�]�fhZ-cT ���]�RTrs�D /e-R(fTr`��^`]_c
�/emd<r`U�w w-W<R(ZiRhe-V�r`rGc(�©ey^`^`]�R5fT�/e-U fh��]ocTeyfh]�^`^`rufh]�c£fh]�U�V�fTZ r`�: �r`U�w-]6ZiU fh��] fhRheyr`^`rsU�w©��]_�:r`cT ���]_R(]_c
Z-�+fT��]6cTeyfh]�^`^srsfh]�c#<Ã]-L�w�Luj8³
ZicT �r`]_c��me-^sc��ge e-U�V �-Zi��U�cTZiU km±i|i±�² �-Zi��U�cTZiU km±i±in>=®L���Z-fh�p �RTZ<�_]�cTc(]_c'e-R(]
�mey /e-b�^s]�Z-�+e-^sfT]_R(r`U�wofh��]�fh]®Å<fhS�R(]_c"eyU�V���Zi�. QZic(rsfhrsZiU�c�Z-�+r`��W cTeyfh]�^`^srsfh]Dc(S�R(�Ãey�_]_c�j8eyU�V�e-R(]¦fT��ZiS�w-��f
fhZ©e-�_��ZiS�U�f"��ZiRF�:Zic(f5Zib�c(]_R(d-]_V ^`]_e-V�rsU�wy¶HfTRhe-rs^`rsU�w cT Q]_�ÀfhRTe-^ÈR(]��/]���fhe-U��_]oV�r`����Z-fTZi�:r`]_c#<Ãe- /e-R1f£��RTZ-�
S�U�S�c(S/e-^��me-c(]_cF^`r �-]D��e- Q]�fTS�c:=®L

��U e-V�V�rsfhrsZiU fhZ©fT��]�[�]_^s^u¶ ��U�Z\[�U c( ¡]���fhRTe-^Èe-c(W<�:�.]ÀfhRTrs]_c£e-�.Z-U�w��-Z\d<r e-U�e-U�V � egfhS�R(U�r e-Upr`�ÀW
chegfh]_^s^`rufh]_c�j�fh]�U�f�eyfTrsdi]']Àd~rsV�]_U��_]6��e-c�b¡]�]_U�R(]_ QZiR(fT]_V ��ZiR�^`]_e-V�rsU�wy¶HfTRhe-rs^`rsU�w�c( ¡]���fTRhe-^
e-c1W~�:�:]�fhR(r`]�c�ZiU
¥5]� �fhS�U�]-Æ�cDcheyfT]_^s^`rsfT]��
RTrufhZiU <���RTS�r ��cT�/eyU ��eyU�V z£ �f6k\±i|-l>=5e-U�V�³ ^sS�fhZ�Æ�c"cTeyfh]�^`^srsfh]����/eyRTZiU <Ã��S�r`]
e-U�V P'R(S�U�V�W��-ninin~²��"S��©e-co¿! �«-¼uÂ��-n-n�k2=ÀLFqFZ�[�]�d-]_R�j�U�]me-R�¶�rsU���Rhe-R(]_VpcT Q]_��fTRhe-^Ge-c(W<�:�.]ÀfhR(r`]_cF�/emdi]
U�Z-f' �RT]�d<rsZiS�cT^uW bQ]_]_U�cT]�]_UOe-�:ZiU�w ¢5RTe-U�r`e-U cheyfT]_^`^srsfT]_c_L��"S�RTrsU�w fh��]: �RT]�d<rsZiS�c"f�[�ZpV�]��me-V�]_c¦Z-�
r`U~��Rhe-R(]_V cT Q]_�ÀfhRhey^�Zib�cT]�R(dyeyfTr`ZiU@j�fT��]¦¢5RTe-U�r eyU c1W<c(fh]�� �/e-V b¡]�]_U ZiRTrs]_U�fh]�VpR(ZiS�wi��^sW  QZi^s]À¶�Z-U fTZofh��]
cTS�U e-U�V�� e-R1fh�@j¡�©e �<rsU�w:rsf5V�r
	:�_S�^sfF��ZiR£� e-R1fh�~¶Hb/e-c(]_V Zib�c(]_R1di]_R(c"fhZ.c(fhS�V�W�^s]me-V�r`U�w.e-U�V�fTRhe-rs^`rsU�w
��]��.rscT ���]�RT]�c£cT]� /e-RTeyfh]�^sWiL � S�b~¶�c(Zi^ e-R�^`eyfhrufhS�V�]�c�r`U fh��]6¢5RheyU�r e-U c(W<c1fh]_� �/emdi]6RT]_��]_U�fh^uW �.Z\di]�V�fhZ
[�rsfT��r`U �yn��FZy�ÈfT��]']�
�S/eyfTZiR_j/�.e%��r`U�woc(]me-R(����]_cF��ZiR�^`]_e-V�rsU�wy¶HfTRhe-rs^`rsU�w¦e-c(W<�:�.]ÀfhRTrs]_c�fTr`�:]_^sW-L

����]��/R(c(fDfhe-RTwi]Àf"[�]ocT]_^s]_�Àfh]_V ��ZiR5fh��rsc"cT]_e-RT��� [�eyc"fh��] cTeyfh]�^`^srsfh]�z£R(r`]_^ LD�Hfhc"Z-RTb�ruf�e-^
 ¡]�RTrsZ~V
Z-���~LN�i� V�e\W<c¦�©e �-]_c'U�]_e-RT^uW Zi � QZic(rsfh]o��]_�:r`cT ���]_R(]_c¦�_ZiU�di]�U�r`]�U�fh^sW Z-b�cT]�R(dye-b�^s]:Z-UO��ZiU�cT]��_S�fTrsd-]
U�rswi��fhc_L��"S�R(r`U�w fh��]pk\±i|i}���W<b�W�Z-� � Z�Wie-wi]�Ro�~j+Z-U�^sW c(ZiS�fh��]_RTU ^`eyfhrufhS�V�]_c'Z-��z5RTr`]�^���ZiS�^sV�bQ]
d<r`]À[�]�V@L�¥F]�di]�R(fT��]_^s]_cTc�j¡fT��] � Z\Wie-wi]_R�rs�©e-w-]_c�RT]Àdi]_e-^`]�V��_^s]me-R�V�rux8]�RT]�U��_]�c5bQ]�f�[�]_]�U�z£R(r`]_^ Æ�c�^s]me-V�r`U�w
e-U�V�fTRhe-rs^`rsU�w.��]_�:r`cT ���]_R(]_cDeyf£d~rscTrsb�^`]'[�emd-]_^`]�U�w-fT��c_L'��ZiS�U�wi]�R£fh]�RTRTe-r`U�c5r`U���^`S�V�r`U�w.b�RTrswi��f"] � ]���fhe
V�]� ¡Zic(rsfTc¦[�]_R(]© �R(Zi�.rsU�]_U�f�ZiU fh��].cTZiS�fT��]_R(U  /e-R1f¦Z-��z£R(r`]�^�Æ�c¦^s]me-V�r`U�w ��]��.rscT ���]�RT]yjÈ[���rs^`]%fh��]
cTZ-S�fh��]�RTU  �e-R(f¦Z-��fh��]%fhRTe-r`^sr`U�w ��]_�:r`cT ���]_R(]:��]_eyfhS�R(]_V���]�[�]_R6��r`wi�~¶�e-^`bQ]_V�Z� /eyfh����]_c eyU�V��/eyV�e



� l �

cT^sr`wi��fT^sW.RT]_V�V�]_R�d<r`cTS�e-^��_Zi^sZiR	<Ã]yL�w�Lsj � �:rsfT��¿! �«-¼uÂ
km±i|i}�²/³&^s]_cT��r e�k\±i|iÄ~²/��S�RTeyfTfTr�e-U�V�MpZicT��]_R¦k\±i±�ki²
��RTZy�Áf¦e-U�V � Z~V�]_RTb�^`Zi� k\±i±�k-² � ]�d-]_R��ge ¿! "«-¼uÂ&k\±i±~k2=ÀL�z£RTrs]_^ Æ�c¦�~LN����� c��/X£�.]_e-U ZiRTb�rsf�ey^GcT Q]_]�V
e-R(ZiS�U�V.¢5RTe-U�S�c r`c&cTS 	.��r`]�U�f�fhZ'�_e-S�cT]FcTrswiU�r �/�me-U�f V�rux8]�RT]�U��_]�c�bQ]�f�[�]_]�U �_RTeyfh]�RTrsU�w'RheyfT]_c ZiU:^`]meyV�r`U�w
e-U�V fTRhe-rs^`r`U�w©��]��.rscT ���]�RT]�c <�]-L�w�Luj�{@e-��U�^s]�¿! 5«-¼uÂ
�ynin�k2=®L6����]:¢5RTe-U�r`e-U  �^ eycT�.e ]_U�d<r`RTZ-U��.]�U�f'r`c
Rhegfh��]�R5 Q]_��S�^`r`e-R_jJ�_Z-�. /eyRT]_V [�rsfT� �-Z\d<r e-Upe-U�V � eyfhS�R(U�r eyUp�.e-wiU�]ÀfhZic( ���]�RT]_c�j8bQ]_�_e-S�cT]6Z-�&¢FRhe-U�S�c�Æ
di]�R(W ��rswi��Zib�^sr 
�S�ruf�W e-U�V fT��]D�_Z-U�cTrsV�]_RTe-b�^`]"fTr`^uf�Z-�G¢5RTe-U�S�c_Æ/�.e-wiU�]Àfhrs�"V�r` QZi^s]£[�rsfT��RT]_c( ¡]���fFfhZofh��]
 �^`e-U�]�f_Æ�cDc( �r`U�egÅ~rsc <Ã]yL�w�Luj�¥5]�cTc ¿! 5«-¼uÂ km±i|i}>=®L6qFZ�[�]�d-]_R�j �/S<Å�]�c�Zy��]�U�]_R(wi]�fTr`�% �R(Z-fhZiU�cDZib�cT]�R(d-]_V
V�S�R(r`U�w.fh��] � Z\Wie-wi]_RD]�U��_Z-S�U�fh]_RDrsU k\±i|-} e-RT]6cTS 	:�_rs]_U�fDfhZ�V�RTrsd-] RheyV�r`Zi^uW�fhr`�'����]��.rsc(fTR(W�Z-U�fhrs�.]
cT�_e-^`]�c£� S���� cT��ZiR1fh]�R£fh�/eyU�fh��]6e-wi]�Z-�&fh��]�cTZi^`e-RFc(W<c(fT]_� <�]-L�w�Luj8��R(r`V�w-] ¿! �«-¼uÂGk\±-|i}�²��DRTr`�:r`w-r`c�¿! 
«-¼uÂGk\±i|-}�²8Y�e-U �_]_R(Z-fTfTrF¿! F«-¼uÂGk\±-|�Ä~² �-Zi��U�c(ZiU k\±i±in>=®L"����]�cT] �Ãe-�ÀfhZiR(c"�©eyV�] e c(]me-R(��� ��Z-R£cT Q]_�ÀfhRTe-^
V�rs����Z-fhZ-�.rs]_c�ZiU z£R(r`]�^@ /e-R1fhr`��S�^ eyRT^sW:��Zi�. Q]_^s^`rsU�w�L

� ) ���	��
 /
����-2891.,	��� ,73 � 
 35476%-2891 ,

KO]6Zib�c(]_R1di]_V z5RTr`]�^ÈV�S�RTrsU�w��-n-n�� �-S�^uW�k\}pkik-´sk��\¶�k��~´�ni|:¢5��e-U�V �-nin����-S�^sW�k�Ä kiki´N�~k�¶�k\�~´sk\�
¢5�µ[�rsfT�©fh��] �  ¡]!� cT Q]_�ÀfhR(ZiwiRhey ��;< tFe\W<U�]�R6¿! �«-¼uÂ@k\±i±i|>=�eyf�¥Fz � z�Æ�c���U���RTe-RT]�V��È]�^`]�cT�_Z- ¡]'vJe-��r`^`ruf�W
<Ã��tÈ��v =ÀL ¢FcTrsU�w�fh��]©cT��ZiR(fo��RTZic(c1¶HV�r`c( ¡]�RTcT]�V �.Z<V�]%[�rsfh� e�n�LN��e-RT��cT]���cT^`ruf�[�] R(]_�_Z-RTV�]�V ��di]
cT Q]_�ÀfhRTe-^GZiR(V�]_R(c_j@��Zi^`^s]_�Àfhrsd-]_^uW �_Z\di]�RTr`U�w©fh��] n�LN|:fhZ �~L�l 
8�3[�emdi]�^`]_U�w-fh� RheyU�wi]-L5�ÈZyf�e-^ÈZiU~¶Hfhe-RTw-]�f
r`U�fT]_wiRTeyfhrsZiU�fhrs�.]6[�e-c:kml�n��:r`U�S�fh]�c'ZiU;�-S�^sW km} eyU�V�k-k�� �.rsU<S~fh]_c'ZiU;�-S�^uW k�Ä~j
eyf¦eyr`RT�.e-c(cT]_c
bQ]�f�[�]_]_U�kiLuk\±�e-U�V k-L �-n~L¦����r`U �_rsRTR(S�c£[�e-c' �RT]�cT]_U�f'bQZ-fh� U�r`wi��fhc�L�z�f£fh��] [�]_rswi��fh]_V �:r`V~¶�fhrs�.]�c
Z-��fh��]%Zib�cT]_R1dyeyfhrsZiU�c�<1k\�~´Nni|�ZiU;�-S�^uW k\}�j&km��´ �y± Z-U �-S�^sW k�Ä%=Àj�cTS�b~¶�� e-R1fh��^sZiU�wirufhS�V�]_c"ZiU�z£R(r`]�^
[�]_RT] �-±-l�L�} � e-U�V�Ä-±�LN� � RT]_c( ¡]���fTrsdi]�^sW;<���z�¢ ��Z~ZiR(V�r`U�eyfh]�c:=ÀL � S�b<¶�� e-R(fT��^`eyfhrufhS�V�]�c�[�]�RT]��"�-n � bQZ-fh�
U�rswi��fhc"eyU�V�cTS�U~¶�Zib � ]_��f1¶�� e-R1fh�  ��/eycT]%e-U�w-^`]_c�[�]_RT]�k-LN}�� �"e-U�V k-LN}in �_L£z5RTr`]�^
[�e-c'�yn�LNn-n©z�¢ ��R(Zi�
fh��]6cTS�U�bQZ-fh�pU�r`wi��fTc_j¡e-U�V�ey � �RTZmÅ~r`�.eyfT]_^sW�kik6eyRT�_c(]_�6��R(Zi� fh��]�^sr`� b Z-� ¢FRhe-U�S�c�jQ�ÃeyR5]�U�ZiS�wi� ��ZiR
cT�_eyfTfT]_R(]_V�^sr`wi��f���R(Zi� ¢FRhe-U�S�c�fhZ%bQ]'U�]_wi^sr`wirsb�^`]yL

�
Z R(]_��ZiRTV�b/e-�:��wiR(ZiS�U�V �/S~Å [�rufh��ZiS~f'che-��RTr ���_r`U�w�ZiU~¶Hfhe-RTw-]�f']ÀÅ~ QZicTS�RT]ofhrs�.]6[�]:Zib�cT]�R(d-]_V



� � �

e-^ufh]_R(U/eyfT]_^sW rsU�f�[�Z� QZic(rsfhrsZiU�c�<���z6Æ8e-U�V��N�£Æ =FcT]_ �e-RheyfT]_V b�W�kmn�e-RT��cT]_�%ey^`ZiU�w:fh��]©k��©e-R(�_cT]��ocT^srsfmL
�"S�R(r`U�w.ZiS�R"Zib�cT]_R1dyeyfhrsZiU�c_jQ[�]6S�cT]�VOeyU r`�.e-wi]'RTZ-fheyfhZ-R5fhZ©ZiRTrs]_U�f£fT��] cT^srsfF[�rsfT��r`U �-n©V�]_w-RT]_]�cDZ-�
fh��]� /eyRhe-^s^ e-�Àfhr`�'eyU�wi^`]�<Áfh��]¦c���W�¶� �^`e-U�]¦ �RTZ � ]_��fTr`ZiUpZ-�+fT��]� �^ e-U�]'V�]!�/U�]�V b�W Zib�cT]_R1di]�R1¶�Z-b � ]_�Àf'e-U�V
Zib�c(]_R1di]_R�¶ ��]_U�rufh��di]���fTZiRTc =5fhZ �:r`U�rs�.r
�_]D^sr`wi��fF^`Zic(cT]�c£��RTZi� eyfT�.Z-cT ���]�RTrs��V�rscT Q]_R(cTr`Z-U@jQfhe%��r`U�w.�me-R(]
fhZ e\d-Zir`Vp �^ ey�_r`U�w ¢5RTe-U�S�c"ZiRFZ-fT��]_R"�:Z<ZiU�cFr`UpfT��]6c(^`rufmLF����]6V�rscT Q]_R(cTr`Z-U��me-S�cT]_V b�W fh��] ��eyR(fh�8Æ�c
eyfT�.Zic( ���]�RT]'r`c�^s]_cTc�fT�/e-Upn�LN�i�oe-RT��cT]_�¦e-��RTZic(cFfT��]DcT^srsf�eyU�V�n~L�l��%e-R(�_c(]_�'r`U�fh��]�ey^`ZiU�wg¶�cT^srsf�V�r`R(]_�Àfhr`Z-U
��ZiR�fh��]£��S�^`^QcT Q]_��fTRhe-^¡Rhe-U�wi]-j�n�LN|¦fhZ%�~L�l�
@� L&v/ZiR�fh��]" �RTr`�.e-R1W%RT]_w-r`ZiU.Z-��r`U�fh]�RT]�c(fmj8kiL �-�¦fhZ%�<L�l�
8�pj
fh��]©V�rscT Q]_RTc(r`ZiU�c�R(]_V�S���]©fhZ�n�Luk\npeyRT�_c(]_� ��RTZic(c1¶HcT^`ruf�e-U�V n�Luk�Ä e-RT��cT]���e-^`Z-U�wy¶�c(^`rufmL.��]_�_e-S�cT].fh��]
cT]�]_rsU�w©[�e-c'e- � �R(ZmÅ�rs�©egfh]_^uW n�LNÄ:fhZ�kiLNn©e-RT��cT]_�6ZiU�bQZ-fh��U�r`wi��fhc�j¡[�]oV�Z U�Zyf"]ÀÅ~ Q]_�Àf'eyfh�:Zic( ���]_R(r`�
V�rscT Q]_RTc(r`ZiU�fTZ:��e\d-]�rsU�fhRTZ<V�S���]_Vpe- � �R(]_��r e-b�^s]DcT^sZi ¡]�c�r`U ZiS�R�]®Å~fTRhe-�Àfh]�Vpc( ¡]���fhRTe�L

�  Q]_�ÀfhRhey^�]ÀÅ<fTRhe-�Àfhr`Z-U [�e-c%ey�_�_Z-�. �^sr`c(��]_VOS�cTrsU�w�fh��] q5ZiR(U�] <1km±i|i}>='Zi �fhrs�©ey^�]®Å<fhRhey��fhrsZiU
e-^swiZiRTrufh��� e-cDrs�. �^`]_�:]_U�fT]_V�b�W�MOL K�L���S�rs]oeyf¦Y�Z\[�]�^`^ a"b�c(]_R1d-egfhZiR1W <Ã]yL�w�Lsj���S�r`]oe-U�V�PDRTS�U�V�W
�-nin-n�²JPDRTS�U�V~W e-U�V ��S�rs]��-nin�� =®L

��]Àf�[�]�]_U n�L�|©e-U�V �~L�l 
@� j�fh��] �/S<Åp��R(Zi� z£R(r`]�^
rsc�]_U�fhrsRT]_^uW V�S�]'fhZ.RT]���]_��fT]_V c(S�U�^`rswi��fmL�����]
cTZ-^ e-R �/S<Å�V�r`c1fhRTrsb�S�fTr`ZiU [�e-c�����e-Rhe-�Àfh]�RTr ��]_VOS�cTrsU�wpc(Zi^ eyR'e-U/e-^sZiwic'q �'�<k\±in�k\|~j&k\}���W<w��£j�e-U�V
� z�kik���¶hk\�i�i��j�Zib�cT]�R(d-]_V RT]� ¡]_eyfh]�V�^sW egf5�6S�^sfTr` �^s]'e-r`R(�©e-c(cT]�c_L�z�f5ZiS�R�[�e\d-]_^s]_U�w-fT��RheyU�wi]-jJc( ¡]���fhRTe-^
RT]�cTZi^sS�fhrsZiU@j�e-U�V�cTrswiU/e-^¡ �RT]��_rscTr`Z-U@j�fh��]DcT Q]_��fTRheoZ-��fh��]_cT]'c1f�e-R(c�e-RT]DrsU�V�r`c1fhrsU�wiS�rscT�/e-b�^`]���RTZi�?fh�/egf�Z-�
fh��]¦c(S�U@L �
]_^`^sS�RTrs�"]ÀÅ<fTr`U��Àfhr`Z-U [�e-c�V�]Àfh]_R(�.rsU�]_V���R(Zi�>fT��]'cTS�rufh]DZ-�ÈcTZi^`e-R�e-U/ey^`Ziw Z-b�cT]�R(dyeyfhrsZiU�c�L�z5^`^
c(fT]_^s^ e-R�e-U�Vpz5RTr`]�^�cT Q]_�ÀfhRheo[�]_RT]��_ZiR(RT]���fh]�VpfTZ©e%�_Zi�:�:ZiU e-r`R(�©eycTc� �R(r`ZiR�fTZ. Q]_R1��ZiRT�:r`U�w fT��]¦RheyfTr`Z
bQ]�f�[�]_]_U wiRTe-U�V emd-]_Rheywi]oZ-�&z5RTr`]�^GeyU�V wiRheyU�V emdi]�Rhe-wi]6Z-��e-^`^�fT��]6c(Zi^ e-R£e-U/e-^sZiwic�jJfT��S�cDRT]��.Z\d<r`U�w
fh��]£cTZ-^ e-R �/S~Å©V�rsc(fhR(r`b�S~fhr`Z-U.eyU�V©fh��]£r`U�c(fhR(S��:]_U�f�e-^JR(]_cT QZiU�c(]£��S�U��ÀfhrsZiU@L&t�]_c(r`V�S/ey^QfT]_^`^sS�RTrs����]meyfTS�RT]�c
RT]��©eyr`U@j@ �RTr`�.e-R(r`^sW U�]me-R%kiL�l e-U�V�kiLN±�
8�pj@[���]�RT]%fh]�^`^`S�RTr`�6q?�Àa d-ey ¡ZiR'eyb�cTZiR( �fhrsZiU�cD�.e%�-]oc ��W
fhRTe-U�c( /e-RT]�U���W ]�cT Q]_��r e-^s^sW©dye-R(r e-b�^`]£bQZ-fT�prsU fTr`�:]De-U�V rsU [�emdi]�^`]_U�w-fh�@L

K�e\d-]_^s]_U�w-fT� �me-^sr`b�RTeyfhrsZiU�[�e-coV�]�RTrudi]_V ��R(Zi� R(]_wiS�^ e-R�Zib�cT]�R(dyeyfTr`ZiU�c6Z-� �  Q]�� Æ�cor`U�fT]_RTU�e-^
r`U�fT]_wiRTeyfhrsU�wocT ���]_RT]yjJr`^`^sS��:r`U/eyfT]_V.b�W eyU�e-R(wiZiU e-R(�¦^`e-�: @L+����rscFc(ZiS�R(�_]¦ �RTZ\d<r`V�]�V ��R(Zi� }ofhZ%�:ZiRT]



� } �

fh��e-U �-n¦]_�:r`cTc(r`ZiU:^`rsU�]_c� Q]_R�c( ¡]���fTRhe-^QZiRTV�]_R_L �"rscT Q]_R(cTr`Z-U.RTe-U�wi]�V©��RTZi�¤�<LN����k\n ����
@� °g �ruÅ~]_^Jegf�fh��]
cT��ZiR(fT]_c(fF[�e\d-]_^s]_U�w-fT��c5fTZ.�~L�l��Fk\n ��� 
@�©°y �r Å~]_^8rsU fT��] � b/eyU�V@L���U�fT]_R(U/e-^ �/]ÀÅ~S�R(]� �RTZ<V�S��_]�Vpc(��rs�ÁfTc
Z-� eyc£� S�����e-c"e: �ruÅ~]_^ jJRT]_c(S�^sfTr`U�w.r`U�e-U�S�U��_]_R1f�e-rsU�f�W�rsUp[�e\d-]_^s]_U�w-fT� �me-^sr`b�RTeyfhrsZiU�Z-��e-bQZiS�f��'n�L �
 �r Å�]�^�L+zFdi]�Rhe-wirsU�wocT]Àdi]�Rhe-^�eyRT�"^`e-�. .r`�.e-wi]�c�fTZiwi]�fT��]_R�]_U/e-b�^`]_V�S�c�fhZoV�]Àfh]�RT�:r`U�]Ffh��]"]Àx8]���fTrsdi]D^sr`U�]
cT �RT]meyV ��S�U���fTr`ZiU���Z-R"e �/^s^`]_V�cT^`ruf5��Z-R£Zib�c(]_R1d-egfhr`Z-U�c"cT �e-U�U�rsU�w e©RheyU�wi] Z-�  QZic(rsfhrsZiU�c5ZiU�fh��]6c���WiL
����]¦RT]�cTS�^ufhr`U�w:]��.rscTc(r`ZiU ^`rsU�]D �R(Z%�/^`]�c�[�]�RT]�[�]_^s^�e- � �R(ZmÅ�rs�©egfh]_V b�WpP¦eyS�cTc(r e-U�c��/emd<r`U�w:��S�^s^@[�r`V�fT�
eyfF�/e-^u�G�.egÅ~r`�6S�� <ÃvÈK;q"M =�Z-�Gl. �ruÅ~]_^sc_j/r`�: �^uW~rsU�woRT]�cTZi^ud<r`U�w% QZ�[�]_R�<��	��
��.=�RTe-U�wirsU�wo��RTZi� |�Ä-n
eyfFn�L�| 
@�>fTZ k-k\nin%eyf5�~L�l�
8�pLGKµrufh� cT]�]_rsU�w.V�r`c���c�S�U�ru��ZiRT�:^sW:[�r`V�]_R�fh��e-U fT��]'cT^srsfmj<fh��]��/^s^`]�V c(^`ruf
RT]�cTZi^sS�fhrsZiU eyU�V©[�e\d-]_^s]_U�w-fT� S�U��_]�R(fhe-r`U�fhrs]_c�e- � �^uW:fTZ6ZiS�R�Zib�c(]_R1d-egfhr`Z-U�c�Z-��c(Zi^ eyR�e-U�e-^`Ziw-c�e-U�V z£R(r`]_^
e-^sr �-]yL vGr`U�e-^�j<U�ZiR(�©e-^sr ��]_V e-^sb¡]�V�ZocT Q]_�ÀfhRhe%Z-�Gz£RTrs]_^8��Z-R�fh��]Df�[�Z.U�rswi��fhc�e-R(]'cT��Z\[�U�rsU vGr`w�L¡kiL

� �"���FaDt'´J³&^`]meycT]' �^ ey�_]'vG�1P'¢£tF� k'U�]_e-R���]_R(]-L


 ) � 8 � 6>4	��� 8 1.,

����]5�.Zic1f� �RTZi�:r`U�]_U�f���]_eyfhS�RT]_c�r`U.z£R(r`]_^ Æ�c U�]_e-R1¶Hr`U���RTe-RT]�V.c( ¡]���fTRTS��¤e-R(]F[�eyfh]�R�rs�_]�d~rsb�Rhegfhr`Z-U/e-^
e-b�c(ZiRT ~fhr`Z-U:b�e-U�V�c�eyf�kiLN�~j/kiLN�-}�jJkiL�}��~j�e-U�V ��
@� L+¢FcTr`U�w¦^sZ\[�]�R�R(]_c(Zi^`S�fTr`ZiU%V/egf�e�jifT��]_c(]£q��Àa;b/e-U�V�c
�/emdi]6b¡]�]_U e-U�e-^sW �_]�V� �R(]�d<r`ZiS�cT^sW;<�]-L�w�Luj@��R(S�r ��cT��e-U �pe-U�V���RTZ\[�U k\±i|~ki²Q��RTZ\[�U e-U�V ��RTS�r ��cT�/e-U��
k\±i|-��²�PDRTS�U�V�WO¿! �«-¼uÂ@k\±-±i±>=ÀLG����]DcT�/ey ¡]�c�Z-��fh��]'q��®a r`�_]£b/e-U�V�c�rsU ZiS�R�V/eyf�e6e-RT]"��ZiU�c(r`c(fT]_U�f�[�rsfT�
� S�^ufhrs �^`]�c(�meyf(fh]_R(r`U�w�b�W©rs�_]F /e-R(fTr`��^`]_c�r`U%fh��]6k\n'fhZ©kmnin#
@� c(r ��]£RheyU�wi]-j<r`U.�_Zi�6b�r`U/egfhr`Z-U%[�rufh� V�e-R��
�.eyfh]�RTr ey^¡fhZ:RT]�V�S���]�fh��]¦Z\d-]_Rhey^`^�e-^sb¡]�V�Z�L ����]¦ �RT]�cT]_U��_] Z-��kiLN�-}:e-U�V�kiLN}i� 
8� b/e-U�V�c5rsUpZiS�RFV�eyf�e
< eyU�V e-^`c(Z r`Upfh��] V�eyf�e Z-��PDRTS�U�V�W�¿! F«-¼uÂGkm±i±i±>=��_^`]_e-RT^uW r`U�V�rs�meyfT]_cFfh�/eyf£fh��]oq��Àa r`c"��R(W<c(fhe-^`^sr`U�]
Rhegfh��]�R�fT�/e-Upe-�:ZiRT ���ZiS�c_j/b�S�f�[�]��me-U�U�Z-fFV�]�fT]_RT�:r`U�]Drs�Èrsf�r`c� �R(]_V�Z-�.rsU/e-U�fh^uW ��]®Å�eywiZiU/e-^�rs�_]'����ZiR
�_S�b�r`� rs�_]�����L"��e-cT]�V ZiU�fT��]_rsR5�Ãe-R5r`U���RTe-RT]�V�cT Q]_�ÀfhRhey^GbQ]_�/emd<r`ZiR�j8rs�_]6��� r`c£U�Z-fD]ÀÅ~ Q]_�Àfh]_V fTZ V�rsx¡]_R
V�RTe-�©egfhr`�_e-^`^uW ��RTZ-��rs�_]o���5r`U�fh��] U�]meyRDr`U���RTe-RT]�V@j <Ã]yL�w�Lsj���]_R(fTr`]oeyU�V Kµ�/e-^`^s]�W�k\±i}yl�²@��]�R(fTr`]oe-U�V
�ie-��Zib�c¦k\±�ÄiÄ~²/P'R(S�U�V�W ¿! �«-¼uÂ�k\±-±i±>=Àj/b�S�fFU�]me-RFr`U~��Rhe-R(]_V ^ e-bQZiRTeyfhZiR1W c1fhS�V�rs]_cFZ-�+rs�_]'�����/emd-]¦W-]�fFfhZ



� Ä �

bQ]¦ �S�b�^`rscT��]�V@L

����]�RT]_^`eyfhrudi]'c(fTRT]�U�w-fh��c"e-U�V [�e\d-]_^s]_U�w-fT��c"Z-�+q?�Àa rs�_]�e-b�c(ZiRT �fTr`ZiU b/e-U�V�c5��e\d-]6bQ]_]�U�cT��Z�[�U
fhZ.V�]_ Q]_U�V ZiU�fh��]�fh]��. Q]_RTeyfhS�RT]6Zy�+fh��]6r`�_]yj¡rsU�e-V�V�rsfTr`ZiU fhZ:fh��]�V�]_wiR(]_] Zy�&�_R1W~c1f�e-^s^`r
�meyfTr`ZiU <Ã]yL�w�Luj
�Dr`]Àx8]�R�e-U�V � �6W�fh��]ok\±�Äyl�²�vGr`U �.e-U�V Y�e-R(cTZiU�k\±�Äi�<²/PDRTS�U�V~W�e-U�V � �����:rsf(fDk\±i±-|>=ÀL PDRTS�U�V�W�¿! �«-¼uÂ
<1km±i±i±>=��©eyV�] S�c(] Z-�&fh��r`c£V�]_ Q]_U�V�]�U��_]ofTZ�V�]�fT]_RT�:r`U�] e-U emd-]_Rheywi]or`��]�fh]��. Q]_RTeyfhS�RT]6��ZiR5z£R(r`]_^
Z-�
�-± �ok�� �ojQb/e-c(]_V ZiU�Z-b�cT]�R(dyeyfhrsZiU�c5Zib�f�eyr`U�]�V�r`UOk\±i±��~jJ[���]�U fT��]6c(S�b~¶HcTZi^`e-R£^`eyfhrufhS�V�]'[�e-c �£�-n � L
¢5c(r`U�w.fh��]�r`R£fT]_����U�r

�S�]-j@[�]oU�Z\[ �me-^s�_S�^`eyfh]�r`�_]¦fh]��. Q]_RTeyfhS�R(]_c¦Ä~k ���©eyU�V�Ä-n �¦�-� � ��ZiR£^s]me-V�r`U�w
e-U�V�fhRTe-r`^sr`U�w���]��.rscT ���]_RT]�c_jÈRT]_c( ¡]���fTrsdi]�^sW-L�����]©S�U��_]_R1f�e-rsU�f�W r`c¦� S�������r`wi��]�RD��ZiR¦fT��]%fhRheyr`^`rsU�w
��]��.rscT ���]�RT]FU�Z-f�b¡]��me-S�cT]"Z-�@e-U�W:V�rsx¡]_R(]_U���]£r`U%fh��] 
�S/e-^srsf�W%Z-�¡fh��]5V/eyfhe¦Zib~f�e-rsU�]_V@j�b�S~f�e- � �e-RT]�U�fT^sW
bQ]_�meyS�cT]ofh��]:rs�_]oeyb�cTZiR( �fhrsZiU b/e-U�V c(�/e- Q]_c¦e-RT]oU�Z-f¦e-c"[�]_^`^5��f'b�W cTrs�. �^s] � S�^ufhrs �^`]¦cT�_eyfTfT]_RTrsU�w
�:Z~V�]�^`cF�©e �<rsU�w S�c(] Z-� Zi ~fhr`�_e-^
�_ZiU�c1f�e-U�fTc"��ZiR£��R(W<c(fhe-^`^sr`U�]�q?�Àa r`��]-LD����]�fh]_�: Q]_RhegfhS�R(]À¶�c(]_U�c(r`U�w
fh]�����U�r

<S�]6�meyU�b¡]'d<S�^`U�]_Rheyb�^`]'fhZ%fh��]�]ÀÅ~r`c1fh]�U��_]�Z-�&Z-fT��]_RF ��/e-c(]_c5r`U���^`S�V�rsU�w:Rhe-V�r`eyfhrsZiU~¶HV/e-�.e-wi]_V8j
e-�:ZiRT ���ZiS�c�r`�_]yj+e-c6V�r`c(�_S�c(cT]_V b�W P'R(S�U�V�W ¿! '«-¼uÂ <�k\±i±i±>=®Lp����]  �RTrs�©eyR(W�e-V�dye-U�fhe-wi]©Zy��fh��rsc
fh]�����U�r

<S�] r`c�rsfhc¦cT]�U�cTrufhrud~ruf�W fhZpfT��] b�R(r`wi��fT]_c(f_j+�_Z-^`V�]�c(foq��®a r`��]-j+rsU��_Z-U�fTRhe-c1f6[�rufh��fT��]_R(�©e-^
]_�:r`c(cTrsZiU��.]_e-cTS�RT]_�:]_U�fTcF[���rs����eyRT]D�:ZiRT]Dc(]_U�c(rsfhrudi]'fhZo[�e-RT�:]_R�j�V/e-R �-]_RFRT]�wir`Z-U�c_L

z£c�cT]_]�UprsU�vGrsw�LJkij~fT��] kiLN� e-U�V ��
8�¤[�eyfh]�R�r`��]"b/e-U�V�c�e-R(]"cTrswiU�r ���me-U�fh^uW:V�]_]� ¡]�R�r`U©fT��]'�-nini�
�-S�^uW�k�Äo¢5� cT Q]_�ÀfhRTS��pj/��Zi�. �e-RT]�V [�rufh��fh�/egf�Z-�&�ynin�� �-S�^uW k\}�L&����]%kiLN��
@� b/eyU�V@j���ZiR�]®Å�e-�. �^`]-j
[�e-c¦e-b¡Z-S�f¦}�� � V�]_]� ¡]�R�ZiU;�-S�^uW k�Ä<L ����]:cTS�b~¶�d<r`]�[�]_R¦e-U�VOc(S�b~¶�c(Zi^ eyR"^`ZiU�wirsfTS�V�]_cDZ-U �-S�^sW k\Ä
[�]_RT]��'|in � j@�_ZiR(RT]�cT QZiU�V�rsU�w�e- � �RTZmÅ~r`�.eyfh]�^sW�fhZ©z£RTrs]_^ Æ�c5^`]meyV�r`U�w.��]_�:r`c( ���]�RT]-j¡[���r`��� rsc£�_]�U�fh]_R(]_V
ZiU�±in���Loa"U;�-S�^sW�k\}�j�ZiS�R����-±i� �DcTS�b~¶�d<r`]�[�]_R�e-U�V c(S�b~¶�c(Zi^ eyR"^`ZiU�wirsfTS�V�]_c5[�]�RT]:e- � �R(ZmÅ�rs�©egfh]_^uW
e-^sr`wiU�]�V�[�rsfT��fh��]6Zi � QZicTrufh]-j¡fhRheyr`^`rsU�w:��]_�:r`c( ���]_R(]-j@[���rs��� r`c"��]_U�fh]�RT]_VOeyf¦�-Ä-n � ^`Z-U�wirsfTS�V�]yLD����]
cTS�b~¶Hd<r`]À[�]�R"e-U�Vpc(S�b~¶�c(Zi^ eyRF^`eyfhrufhS�V�]_c�ZiU b¡Z-fT�pU�r`wi��fhc�[�]_RT]�e-bQZiS�f �£�-n���<���z�¢ � ZiS�fh�pr`c�ZiR(r`]_U�fT]_V
r`U fh��]¦V�r`RT]���fTr`ZiU Z-�Èz£RTrs]_^ Æ�cFe-U�w-S�^ e-R��:Zi�:]_U�fhS�� di]���fhZ-R:=ÀjJ� S������_^sZicT]�RFfTZ:fT��]']�
�S/eyfTZiR�fh�/e-U �/e-c
bQ]_]_UpcT]�]_U�Z\d-]_R�fh��]' �R(]�d<r`ZiS�c�f�[�Z©V�]_�meyV�]_cFZ-�+rsU���RheyRT]_V Zib�cT]_R1dyeyfhrsZiU@j��.e%��r`U�wofT��]_c(]�Zib�cT]_R1dyeyfhrsZiU�c
�:ZiRT]Dc(]_U�c(rsfhrudi]DfhZ%��]��.rscT ���]_RTrs�me-^8V�rsx¡]_R(]_U���]_c�fh�/e-U Zib�c(]_R1d-egfhr`Z-U�c�V�S�R(r`U�wofh��]:km±i|in-c�e-U�VOk\±-±in-c_L



� | �

�"]_]� ¡]�R¦q?�®a?r`�_]ob�e-U�V�c'ZiU ^`]_e-V�rsU�w ��]��.rscT ���]�RT]�c�eyRT]ofh��]oU�ZiRT� e-�.Z-U�w�r`�ÀW�chegfh]_^s^`rufh]_c£Z-�
�-S� �rufh]�R"e-U�V � eyfhS�RTU <Ã]yL�w�Lsj8��^ e-R � ¿! F«-¼uÂÈk\±i|-l�²@PDRTS�U�V�W ¿! F«-¼uÂGk\±i±i±>=®jJcTZ�rsf5r`c5U�Z-f£cTS�R( �RTrscTr`U�w.fhZ
U�Z\[ V�r`c(�_Z\di]�R'fT��]ochey�.] fTRT]_U�V�Z-UOe�¢FRhe-U�r e-U cTeyfh]�^`^`rufh]yL¦�Hf'rsc"U�Z-f'��^`]_e-R"rs� fT��]oV�]_]� ¡]�R'^`]meyV�r`U�w
��]��.rscT ���]�RT]�q?�Àa b�e-U�V�c£e-RT]¦V�S�]'fhZ:RT]�^ eyfTrsdi]�^sW���^`]_e-U�rs�_]'b¡]�r`U�w:]ÀÅ~�_e\dyeyfT]_V�b�W r`�: /e-�Àfhc�ZiR�rs�Èfh��]
[�]me%�y]_R�fTRhe-rs^`rsU�w©��]��.rscT ���]_RT]%b/eyU�V�c�e-RT]oV�S�]:fTZ ����e-RTwi]�VO �e-R(fTr`�_^s]ocT �S~fTfh]�RTrsU�w RT]_�:Z\dye-^&Z-��r`�_]yL
Y�e-U ��]_RTZyfTfhr�¿! F«-¼uÂ <1k\±-|�Ä =F]�c(fTr`�.eyfh]�V�fh�/egf �¦��
8� Zy��q��®a r`�_]��_ZiS�^`V�bQ] RT]��.Z\d-]_V ��RTZi� z£R(r`]�^�Æ�c
cTS�R(�Ãe-��]¦b�W ���/eyRTwi]�Vp /eyR(fhrs�_^s]DcT �S�f(fh]�RTr`U�w:rsU k\n � Wi]meyRTc_j/fT��ZiS�wi� ruf��/e-c�Wi]Àf5fTZ:bQ]']_c1f�e-b�^sr`c(��]_V�fh��eyf
fh��]  �^ eycT�.e.�:]me-c(S�RT]��.]�U�fTc"�.e-V�]6b�W � Z\W�e-wi]�R'�©e-R(]6c(r`�:r`^ eyR�fTZ cT]_e-cTZ-U/e-^`^uW�¶�emdi]�Rhe-wi]�V �/S~Å~]�cDr`U
fh��]�¢FRhe-U�r e-U �.e-wiU�]ÀfhZic( ���]_R(]-L�¢5^ufhRTe\d<rsZi^`]Àf�cT �S~fTfh]�RTrsU�w�j�[���rs��� [�ZiS�^sV�eyx¡]_�ÀfF^`]meyV�r`U�w%eyU�V fTRhe-rs^`rsU�w
��]��.rscT ���]�RT]�c5]�
<S�e-^`^uWij��.emW�b¡]']Àdi]_U��.ZiR(]D]�	:�_rs]_U�f£eyf�RT]��.Z\d<r`U�w:q��Àa ��RTZi�>z£R(r`]_^ Æ�c�c(S�R(�Ãey�_]-jQe-U�V
�:r`�_R(Zi�:]�fh]�ZiRTrufh]"c( �S�f(fh]_R(r`U�w�jJ[���r`���p[�ZiS�^sV� �R(]_V�Z-�.rsU/e-U�fh^uW eyx¡]_��fFfh��]�^s]me-V�rsU�w%��]_�:r`c( ���]�RT]-jJ�.emW
bQ]6�:Zic(fF]�	:��r`]_U�fDZy� e-^`^ <�]-L�w�Luj8�+d<r eyfhe-RFe-U�V �-Z-��U�cTZ-U k\±i|i}~²Q����]_U�w�¿! �«-¼uÂÈk\±i±�k0=ÀL�����]�Zib�cT]�R(d-]_V
V�rs����Z-fhZ-�6W r`U�q��®a r`��]6b/e-U�V�V�]_ ~fh��c"c(]_]��.c"�:Zic1f£^sr �-]�^sW�fTZ b¡]¦fh��]�RT]�cTS�^uf"Z-� e.�_Zi� b�r`U/eyfTr`ZiU Z-�
r`�: /e-�Àf(¶�eyU�V Rhe-V�r`eyfhrsZiU~¶HRT]_^`eyfh]�V  �R(Z~��]_cTc(]_c�L

����]Fe- � Q]meyRhe-U���]�Z-�¡fT��RT]�]�U/e-RTR(Z\[ e-b�c(ZiRT ~fhr`Z-U:b�e-U�V�c�eyf�kiL�±i}i}~j<�~LNn~k��~j�e-U�V �~L�n�Ä-n�
8� r`c&�:ZiRT]
RT]��©eyR��ge-b�^s]-j8c(r`U���] fh��]ÀW��/emd-]:U�Z-fD �R(]�d<r`ZiS�cT^sWpbQ]_]_U V�]Àfh]���fh]�VOZ-UOeyU�W�r`�ÀW�cTeyfh]�^`^`rufh]¦Z-fh��]_R"fh��e-U
�
RTrsfTZiU < ��RTS�r �<c(�/e-U � ¿! F«-¼uÂGk\±i±i� =ÀL"����rsc£fhR(r` �^s]�f£�me-U bQ] �_Z-U��/V�]�U�fT^sW�eyfTfTRTrsb�S�fh]�V�fhZ�eyb�cTZiR( �fhrsZiU
b�W�fT��]:��� X�� ���\j�� X�� �	� � � �
�mj@e-U�V l�� � � ���DfhRheyU�cTrufhr`Z-U�c£rsU ��a��¦rs�_]yj�e-c"c(��Z\[�UOrsU vGr`w�L@� <�b/e-U�V
r`V�]_U�fhr �/�meyfTr`ZiU�c���R(Zi�
�"S�rsRTr`��Z:e-U�V � �����.rufTf'k\±-±�Ä =ÀL��ÈR(rsfTZiU@Æ�c"��a��£b�e-U�V�cF�/emdi]�b¡]�]_U��:Z~V�]_^`]�V e-c
e-R(r`cTrsU�w ��RTZ-� e%�.r Å~fTS�RT]£Z-�&q��®aIe-U�Vp��a��£rs�_]�c��_Z\di]�RTr`U�w©e- � �RTZmÅ~r`�.eyfh]�^sW©l�� � Zy�G�
RTrufhZiU@Æ�c�d<r`cTrsb�^`]
��]��.rscT ���]�RT] <��"S�r`R(r`�_Z ¿! F«-¼uÂÈk\±-±i±>=ÀLFKµ��r`^s]¦fT��] ey � ¡]_e-RheyU��_] Zy�&fh��]%��a��Drs�_]�fTRTrs �^`]Àf5U�]me-R'� 
@�
r`c5e- � �e-RT]�U�fT^sW RTe-RT]�e-�:ZiU�w:r`��W cTeyfh]�^`^srsfh]�c_j/fh��]�� S�����c(fTRTZiU�w-]_R����£��S�U�V�e-�.]�U�f�e-^�b/e-U�V�Z-� ��a��Degf
l�LN�i� 
@� �/e-cDbQ]_]�U�V�]�fh]���fT]_V�b�Wpfh��]:P'e-^`rs^`]�Z.c( /e-�_]��_RTey�Áf¦ZiU��-Z\d~r`e-U chegfh]_^s^`rufh]_c"P¦eyU�W<�:]_V�]%eyU�V
��e-^s^`r`c1fhZ <Ã]yL�w�Luj�Mp�\��ZiR(V�¿! �«-¼uÂ8k\±i±�Ä<jQkm±i±i|�²<q5rsb�b�rufTfhcD¿! �«-¼uÂ/�-nin-n>=ÀLÈ����]��
��b�e-U�V Z-�È��a���rs�_]F�_ZiS�^sV
[�]_^`^�]®Å�rsc(f5r`U fh��]¦cT Q]_�ÀfhRTe.Z-�G�©e-U�W rs��W�cTeyfh]�^`^`rufh]�c_j/e-c�di]�R(W ^`rufTfT^`]'��a��"rscFR(]�
�S�rsRT]_V fhZ: �RTZ<V�S���]�rufmj
b�S�f&fT��]�Zi /ey�_rsf�W6Z-�Jfh]�^`^`S�RTr`����a���dye- QZiR+�.e%�-]�c+fh��rsc&b/e-U�V%rs�. QZicTc(r`b�^s]�fTZ'V�]�fT]_��f ��R(Zi�I� e-R1fh�~¶Hb/e-c(]_V



� ± �

Zib�c(]_R1d-egfhZiR(r`]_c�L+K�]¦e-R(]DZiU�^uW�em[�eyRT]'Z-�ÈZiU�]D]meyRT^`rs]_R�j�S�U� �S�b�^`rscT��]�Vpc(]me-R(���p��ZiR���a��Fr`��]'e-b�c(ZiRT �fTr`ZiU�c
ZiU ¢FRhe-U�r`e-U chegfh]_^s^`rufh]_c�LDz6L � L�t�rsd ��r`U@j � LN��L8�
RTrs^`^sr`U�w�jQe-U�VOt'L�q�L@��RTZ\[�U cTS�R1di]�W-]_V�fh��]%¢FRhe-U�r`e-U
chegfh]_^s^`rufh]_c�rsU k\±i±i|oS�c(r`U�w%fh��]6��P � l.c( ¡]���fTRTZi�:]�fT]_RFeyf�fh��]�¢5U�rsfh]�V �DrsU�wiV�Zi�>��U���Rhe-tF]�Vp�
]_^s]_cT��Zi Q]
<Ãz�L � L8t�rsd ��r`U@j/ Q]_R(cTZiU�e-^È��Zi�:� S�U�rs�meyfTr`ZiUp�-nini� =ÀL�t�rsd ��r`U ¿! �«-¼uÂ�V�r`V U�Z-f5V�]�fT]_�Àf¦��a��mjQfT��ZiS�w-��r`U
^`rswi��f�Z-�ÈZiS�R�RT]_c(S�^sfTc_j/ruf�e- � Q]me-R(c�fh�/egf�fh��]�r`R�U�Z-U~¶�V�]Àfh]���fhrsZiU�ZiU z£R(r`]�^@RT]�cTS�^ufh]_V���R(Zi�>Z-b�cT]�R(d<r`U�w%fh��]
^`]_e-V�rsU�w%RheyfT��]_R�fh��e-U fTRhe-rs^`rsU�w ��]��.rscT ���]�RT] <Ãz5RTr`]�^�Æ�c�cTS�b�cTZi^`e-R5^sZiU�wirufhS�V�]£[�eyc"e- � �RTZmÅ~r`�.eyfh]�^sW�k_l�n��
eyf�fT��]Dfhr`�:]"Z-�Èfh��]�r`R�Zib�cT]_R1dyeyfhrsZiU�c:=®L

� �"���FaDt'´J³&^`]meycT]' �^ ey�_]'vG�1P'¢£tF� � U�]_e-R���]_R(]-L

����rsc�V�rscT��Z�d-]_R1W.Zy�
��a���r`��]5Z-U.z5RTr`]�^�Æ�c&fhRheyr`^`rsU�wD��]��.rscT ���]�RT]FV�ZiS�b�^`]_c fh��]5rsU�d-]_U�fhZ-R(W:Z-����U�Z\[�U
r`��]_cDrsU�fh��]%¢FRhe-U�r e-U c1W~c1fh]��pL��Hf¦e-^`c(Z Rhe-rscT]�cD�©e-U�Wpr`U�fh]�RT]�c(fhrsU�w 
�S�]_c1fhrsZiU�c_L vJZ-R£r`U�c(f�eyU��_]yj@[���W
�/e-c¦��a��'r`��] ZiU�^uW�bQ]_]�U�c(]_]�UOZiU z5RTrs]_^+eyU�V U�Z-fDZiU fT��]oZ-fh��]_R"�.e � ZiRD¢FRhe-U�r e-U�cTeyfh]�^`^srsfh]�c_j�eyU�V
[���W�Z-U�^sW ZiU fh��]¦fhRTe-r`^sr`U�wo��]��.rscT ���]_RT]yj¡[���]�U q?�ÀaIrs�_]¦b/e-U�V�c"e-R(]6U�ZiR(�©ey^`^sW©V�]_]� ¡]�R£ZiU�^`]meyV�r`U�w
��]��.rscT ���]�RT]�c���qFZ\[Ieyb�S�U�V/eyU�fDe-U�V�[�rsV�]_c( �RT]_e-V r`c5rsfmjQRT]�^ eyfTrsd-]¦fTZ�q?�Àa r`��]�� q5Z\[ ^`ZiU�w©V�Z<]_c5rsf
cTS�R(d<rsd-]6ZiU�z5RTrs]_^�Æ�c�cTS�R1�Ãe-�_]��OKµ�/eyf£ �RTZ<�_]�cTcT]�cDe-�Àf£ZiUp]ÀÅ~ QZicT]�V���a��£r`�_]��O��c£ruf5e.RT]�^`rs�¦Zy�&z£R(r`]_^ Æ�c
 �R(r`�:ZiRTV�r`e-^�d-Zi^ eyfTr`^s]�r`U�di]�U�fTZiR(W�� K�e-c�rsf�V�]_^srsd-]_RT]�V b�W:�.ZiR(]�RT]_��]_U�f�rs�. /ey��fhZ-RTc�� a"R�rsc�ruf� �RTZ<V�S���]_V
��RTZ-� Z-fT��]_R��.eyfh]�RTr ey^`c�rsU ����]_�:r`�_e-^@RT]_e-��fTr`ZiU�cF]�U/e-b�^s]_V b�W�]_U�]�RTwi]Àfhrs�¦RTe-V�r`eyfhrsZiU��

����]¦cTZiS�RT�_]�Z-�+z5RTrs]_^�Æ�cF��a��"r`c�S�U ��U�Z\[�U@L�³&RTr`�:ZiR(V�r e-^¡�me-R(b¡Z-U~¶���ZiU�f�e-rsU�r`U�w%��Zi�. QZiS�U�V�c�cTS����
e-cD�:]�fT�/e-U�] <�]-L�w�Lsj�³
Zi^`^`e-�:� ¿! "«-¼uÂ+k\±i±~k2=5�_Z-S�^`V  QZicTc(r`b�^uW��_Z-U�fTRTrsb�S�fh] fTZ Rhe-V�rsZi^sW�fTr`�6 �RTZ<V�S���fTr`ZiU
Z-�F��a�� rsUO��Zi� b�rsU/eyfTr`ZiU [�rsfT��z£R(r`]�^�Æ�c�q��Àa r`��] < �"]_^`rufhc ��W e-U�V Y�e-U�] k\±i±-|>=ÀL ��e-R(b¡Z-U/e-�_]�ZiS�c
�.eyfh]�RTr ey^8V�]�^`rsd-]_R(]_V d~r`eor`�: /e-��fTr`U�woV�S�c(fFZiR�^`e-RTwi]�R� /e-R1fhr`��^`]�c��_ZiS�^sV b¡]¦e-U�Zyfh��]�RFc(ZiS�R(�_]¦Z-�G�_e-RTbQZiU@L
��U�V�rswi]_U�ZiS�c£��a��5�_ZiS�^`V���e\d-]6bQ]_]�U� �R(Z~V�S��_]_V�r`U z£RTrs]_^ Æ�c�r`U�fT]_RTrsZiR�V�S�R(r`U�w.e-U ]me-R(^sW�fTr`V/e-^8��]me-V�r`U�w
]_ �r`cTZ<V�]%e-U�V�c(S�b�c(]�
�S�]_U�fT^sW�]_R(S� �fh]�VOZ-U�fTZ�fh��]oc(S�R(�Ãe-��] <Ã]-L�w�Luj � 
�S�W<RT]�c ¿! 5«-¼uÂ+k\±i|i�~² � ��Z<�:��eyU�V
Mp���'rsU�U�ZiU km±i±i�>=®L�����]�r`�: �^`e-U�f�eyfTr`ZiU Z-���_e-RTbQZiU r`Z-U�c���R(Zi� fT��]�¢FRhe-U�r`e-U �.e-wiU�]ÀfhZic( ���]�RT]
e- � Q]meyRTc5fTZ bQ] e©^s]_cTc5^`r �-]_^uW cTZiS�RT�_]yj�e-cFfh��] � Z\Wie-wi]_R£cT /e-��]_��Rhey�Áf5��ZiS�U�V e-^s�.Z-c(fFU�Z rsZiU�cF��]memd<r`]�R



� k\n �

fh��e-Up �RTZ-fTZiU�c�V�S�R(r`U�wofh��].k\±-|i} ��W<b�W;<Ã��RTrsV�wi] ¿! �«-¼uÂ�k\±-|i}�² �DRTrs�.rswir`c'¿! �«-¼uÂ�k\±i|i} =ÀL q5Z\[�]�d-]_R_jQfh��]
cT]_e-cTZ-U/e-^�V�]� ¡]�U�V�]_U��_]6Zy�+��]_e\d�W rsZiU e-b�S�U�V/e-U���]_cFr`c�S�U���]_R(fhe-r`U8L

�H��RTe-V�rsZi^sW<cTrscDr`cD �R(Z~V�S��_rsU�w���a��¦��RTZi�$q��®a e-U�VOc(Zi�.]%c(ZiS�RT��].Zy���meyRTbQZiU�[�rufh��rsU z£RTrs]_^ Æ�c
cTS�R(�Ãe-��]-j<ZiR r`c�e-��fTr`U�w'ZiU:]ÀÅ<fhe-U�f���a���eyU�V©q��Àa r`��]_c�j<Zyfh��]�R�R(]me-�ÀfhrsZiU. �RTZ<V�S���fTc���ZiS�^sV.bQ]� �RTZ<V�S���]_V
e-c£[�]_^s^�L � ]_e-RT����]_cD��ZiR5fT��]_rsR"e-b�cTZiR( �fhrsZiU�b/e-U�V�cD�_ZiS�^`V Z-x¡]_R£e cT]_U�cTrsfTrsd-]o �RTZibQ] Z-�&fT��] ����]��.rs�me-^
 /eyfT��[�emW<c e-�Àfhrudi]o[�rsfT��r`U z£R(r`]�^�Æ�c¦c(S�R(�Ãey�_]:r`�_]�c_L:z£V�V�rsfhrsZiU/e-^ÈcT Q]_��r`]_c¦ZiU�]:�:r`wi��fD]®Å� Q]_�Àf6fTZ c(]_]
r`U��_^`S�V�]6diZ-^ eyfTr`^`]�c£c(S���� e-c¦��a¤e-U�VOa��mj�b�S�f'S�U�^`]�cTcDfh��]ÀW e-R(] fhRTe- � Q]_V [�rsfT��r`U�fT��]o��Zic1fD[�eyfT]_R
r`��] <�r�L�]-LujGd<r e ��W<V�R(Ziwi]�U b¡Z-U�V�r`U�w =DfT��]_c(] cT Q]_��r`]�c �_ZiS�^`V�R(]_^`eyfhrudi]_^uW 
�S�r`�:��^sW�]�cT�mey ¡]:fhZ�c( /e-�_]yL
����]ÀWO��ZiS�^sVO��ZiU��_]�rsdye-b�^uW bQ].V�]Àfh]���f�eyb�^`]:r`U fh��].w�eyc� ���e-cT]yjG��Z\[�]�di]�R_j+ru��R(]_c(r`V�]�U��_]:fhr`�:]_c¦e-R(]
^`Z-U�wp]�U�ZiS�w-� e-U�VO �RTZ<V�S��ÀfhrsZiUORTeyfh]�c e-R(].��r`wi��]_U�Z-S�wi�@L Y�]_c(c�d-Zi^ eyfTr`^s]%e-U�V��:ZiR(]:����]_�:r`�mey^`^sW
r`U�fT]_RT]�c(fTr`U�w'�meyU�V�r`V�eyfh]�c fTZ'cT]meyRT���%��ZiR&r`U���^`S�V�]��me-R(b¡ZiU%c(S�b¡ZmÅ~r`V�]£� �Àa���e-U�V%rsfTc& ¡Z-^sW<�.]�RTc < � �Àa��!=��ij
�meyRTbQZiU�r`�©e-�_rsV q?����a��\jG��W<V�R(Ziwi]�U� Q]_R(ZmÅ�rsV�]�q��®a��\jG��ZiRT�.e-^sV�]_��W<V�] q��À��a eyU�V rsfTc6 QZi^sW<�:]_R
 QZi^sW-Z\Å<W<�:]�fh��W<^`]�U�]-j8e-U�V��:]�fT�/e-U�Z-^G��q �ÀaDq <�]-L�w�Lsj � ����S�f(fh]p¿! �«-¼uÂ
k\±i±i��²¡PD]_RTe%��r`U�]�c%¿! �«-¼uÂ
k\±i±i}�²
��R(S��meyfTZ�¿! D«-¼uÂ�k\±i±�Ä~² �"]�^`rsfTc���W�e-U�V�Y�e-U�]�km±i±�Ä~²5�-Zi��U�cTZiU eyU�V �"S�r`�:�y]_U�V�]_U k\±i±iÄ~² �"]_^`rufhc ��W
e-U�V�Y�e-U�]�km±i±i|�²@P']�Rhe%��r`U�]_c'e-U�VOMpZ<ZiR(]:�-nin�ki²8q5S�V�cTZiU�e-U�VOMpZ<ZiR(]:�-nin�k2=®L6³
]_R(�/e- �c¦cTZi�:] Z-�
fh��]_cT]©�_Zi�: ¡Z-S�U�V�c��_ZiS�^sV�c(S�R(d<rsd-] ^`Z-U�w�]�U�ZiS�wi��r`U�z5RTrs]_^�Æ�c¦U�]me-R�¶�c(S�R(�Ãe-��]©]�U�d<rsRTZiU��:]_U�f�fhZ�bQ]
cT Q]_�ÀfhR(ZicT��Zi �r`�_e-^`^uW Zib�cT]_R1dye-b�^`]yL

����] dye- QZiR6 �RT]_c(cTS�R(]�Z-�5��a��or`��]�eyf Z-S�R �:]me-c(S�RT]�V q?�®a r`��].fh]��. Q]_RTeyfhS�RT]©Zy�"Äyn � r`c
�_Z-�. /eyRhe-b�^s]"fhZ:fh�/eyfFZ-�G[�eyfT]_RFr`��]�egf6k\�-n�� <Ã��RTZ\[�U eyU�V�{8rs]_wi^s]_RDk\±iÄ-±>=ÀL�z£R(r`]_^ Æ�c�V/eyR��-]�R£R(]_wirsZiU�c
�.e\W:R(]me-��� cTS�b�cTZi^`e-R�fT]_�: ¡]�RheyfTS�RT]�c�e- � �RTZ�e-����r`U�wo±-n �oL&z�f�fh��]_cT]"fT]_�: ¡]�RheyfTS�RT]�c_jJ��a���rs�_]£c(��ZiS�^sV
bQ]DRhe- �rsV�^sW%fTRhe-U�c1��ZiRT�:]_V�<�ZiR�]Àdi]_U RT]��.Z\d-]_V e-^sfTZiwi]Àfh��]�R:=�b�W©d-Zi^ egfhr`^s]FfTRhe-U�cT QZiR(f� �RTZ<�_]_c(cT]�c5c(S�����eyc
cTS�b�^`rs�©eyfTr`ZiU8j/wiRhe-rsUpw-RTZ\[�fh�@j¡cTrsU�fT]_R(r`U�w�j¡e-U�V c(Zi^ eyR5w�eyRTV�]�U�r`U�w <Ã]yL�w�Luj8��^ e-R � ¿! �«-¼uÂGk\±i|i��² �  Q]_U��_]_R
k\±i|iÄ~²
P'R(S�U�V�W�eyU�V � fhe-U�c(b¡]�RTR(W��-n-nin>=ÀL �&d-]_U egf�fT��].^sZ\[�]�R¦fT]_�: ¡]�RheyfTS�RT]�c¦[���rs���  �R(]�dye-r`^&rsU
��rswi��]_R£e-^`bQ]_V�Z©RT]�wir`Z-U�c£eyU�V em[�emWp��RTZi� z5RTr`]�^�Æ�c5c(S�b�c(Zi^ e-R5 ¡Z-r`U�fmj8��a��Dr`�_]�r`cF�_ZiU�cTr`V�]_Rheyb�^sW �:ZiRT]
RT]_e-V�rs^sW%�:Zib�r`^sr ��]_V%fh�/e-U q��Àa�r`�_]5r`c�d~r`e6���/e-R(wi]_V  /eyR(fhrs�_^s]5c( �S�fTfT]_R(r`U�w <�]-L�w�Luj �-Zi��U�cTZiU ¿! �«-¼uÂ8k\±i|-�>=Àj



� kik �

cTZ rufhc"^sZiU�wi]Àd~ruf�W�egfDfh��]oc(S�R(�Ãe-��]%�_ZiS�^sV b¡]oR(]_^`eyfhrudi]_^uW�b�RTr`]À��L�z5^sfT]_RTU�eyfhrudi]_^uWij@z5RTrs]_^�Æ�c'��a��'�_ZiS�^`V
bQ]�fhRTe- � Q]_V�[�rufh��rsU�e q��Àa rs�_]��©eyfTRTr Å8jJ�.e%��r`U�w.rsf£^`]_c(c£�:Zib�rs^`]'b�S�fD�:ZiR(]�R(]me-V�rs^sWpemdye-r`^`e-b�^`]"��Z-R
�meyRTbQZiU@j
Z\Å<W<wi]�U@j&e-U�V���W<V�RTZiw-]_U ����]��.rsc(fTR(WiL q5Z\[�]Àdi]�R_j+ru��fh��] ��a���[�]_R(].fTRhe- � Q]_VOr`U�e�q��®a
�.eyfhR(ruÅ¡j�ZiU�]£[�ZiS�^sV ]ÀÅ~ Q]_��f�rsfhc�e-b�c(ZiRT �fTr`ZiU.b/e-U�V�c�fhZ c(��rs�Áf�r`U:[�emd-]_^`]�U�w-fT�@jJe-U�V U�ZiRT�.e-^`^uW rsU/e-��fTrsd-]
�:Z~V�]�c5��ZiS�^sVpbQ]_��Zi�.]�e-�ÀfhrsdyeyfT]_V�e-U�V� �RTZ<V�S��_]¦b/e-U�V�c_jQcTS���� eycFfT��] �	�
�£fTRhe-U�c(rsfTr`ZiU�[���rs�����:r`wi��f
bQ]¦]®Å~ ¡]���fh]�V�fhZ% �R(Z~V�S��_]�e:b/eyU�V�U�]_e-R5�~Lukml�
8� < � �����.rufTfmj/ Q]_R(cTZiU�e-^��_Zi�:� S�U�r`�megfhr`Z-U �-nin�� =®L�¥5Z
�_Z-U�d<rsU��_rsU�w.c( ¡]���fTRhe-^
]�d<r`V�]_U���]6r`c�c(]_]_Up��ZiR5��a��5b¡]�r`U�w%fhRTe- � Q]_Vpr`Upq?�Àa L�MpS���� e-V�V�rufhrsZiU/e-^8[�ZiR �
r`c���^`]_e-RT^uW U�]�]_V�]�VpfhZo[�ZiR���Z-S�f�fh��]'ZiR(r`wirsU�e-U�V fh��]'�Ãegfh]DZ-�&��a��FZiU z£R(r`]�^�Æ�c�cTS�R1�Ãe-�_]yL

KO]�wi]_U�]_Rhegfh]_Vµc1W~U�fT��]�fTr`� cT Q]_�ÀfhRTe�[�rsfh��fh��] q5e-  �y] �.Z<V�]_^�<Ã]yL�w�Lsj�q£e-  �y] k\±i±i� =ofTZ
]_c1fhrs�©eyfT] fh��] 
�S/e-U�fhruf�W Z-����a���r`�_]%R(]�
�S�r`R(]_VOb�W fT��]:Zib�cT]�R(d-]_V e-b�cTZiR( �fhrsZiU�c_L.¢5U~��ZiR(fTS�U/eyfT]_^sW-j
e-b�S�U�V/e-U���]_c�V�]_RTrudi]�V.��RTZ-� V�r`c ��¶Hr`U�fh]�wiRhegfh]_V:cT Q]_�ÀfhRTe-^¡�:Z<V�]_^sc�eyRT]F]ÀÅ<fhR(]_�:]_^sW%V�]_ Q]_U�V�]�U�f�ZiU©�:Z<V�]_^
e-c(cTS��: �fhrsZiU�c�L©v/ZiR"fT��r`cDR(]me-c(ZiU@j
rsfD[�ZiS�^`V�bQ]:rs�. �RTS�V�]�U�f¦fTZ�eycTcTrswiU � S����O�_ZiU���V�]_U���].fTZpeyU�W
e-b�S�U�V/e-U���]%RheyfTr`Z ��Zi�. �S�fh]�V ��R(Zi� e c(r`U�w-^`] �:Z~V�]_^�LDKO] fhR(r`]_V ��ZiS�R"V�rsx¡]_R(]_U�f'�:Z~V�]�^Gc(�_]_U�e-RTrsZic
fhZ©r`^`^sS�c(fTRheyfT]¦fT��] rsU �/S�]�U��_]oZ-� �:Z<V�]_^Èe-cTc(S��: �fhrsZiU�c£Z-U �_Zi�: �S�fT]_V e-b�S�U�V/e-U���]_c�j�S�cTrsU�w ��a��'r`�_]
RT]À��Rhe-�Àfhrudi]or`U�V�r`��]_c�� ��RTZi� <�PoLN�5L�q£e-U�cT]_U8j
 Q]_R(cTZiU�e-^&�_Zi�:� S�U�r`�megfhr`Z-U@²@cT]�]:q£e-U�c(]_U�k\±i±�Ä =5e-U�V
e-b�c(ZiRT ~fhr`Z-U©�_Z<]�	:��r`]_U�fTc��:��RTZ-� � �����.rufTf'¿! �«-¼uÂ�<1k\±-±i|>=ÀLÈ��U©fh��] �/RTc1f��:Z~V�]_^�j�[�]"cTrs� S�^`eyfh]�V e6wi^`e �_]
Z-����a��Drs�_]�eyfhZi �e©� S�^ufhrs �^`]®¶�cT�_eyfTfT]_R(r`U�wo�:ruÅ<fhS�RT]¦Z-��q?�®a e-U�V�V/e-R � �.eyfT]_RTr`e-^�L�����]6bQ]_c1f(¶ ��fTfhrsU�w
fh��r`�:��U�]_c(c£Z-�Ge%��]_�:r`c( ���]_R(r`�¦��a��£w-^ e ��]Dr`cFe-bQZiS�f5� 
@�p²~fh��rs�:�-]_RF�_ZieyfhrsU�wic�[�ZiS�^`V bQ]¦R(]�
�S�rsRT]_V ��ZiR
wi^`e �_]�c£U�Z-f£�_Z\di]�RTrsU�w©fh��]6]_U�fTr`RT]6��]_�:r`c( ���]_R(]-L5��U�ZiS�R5cT]_��ZiU�V �:Z~V�]_^�j/[�] RT]� �^ ey�_]_V�e.��Rhe-�ÀfhrsZiU�Z-�
fh��]6q��®a wiRTe-r`U�c�[�rufh����a��Fr`��]'wiRhe-rsU�c�Z-�GfT��]'che-�:]'cTr
�_]-L�MpruÅ~rsU�w%RheyfTr`Zic�rsU fT��]�U�]_r`w-�<bQZiR(��Z~Z<V Z-�
q?�Àa ´N��a����D��´sk� �RTZ<V�S���]_V�R(]me-c(ZiU/e-b�^`] ��fhcF[�rsfh� fh��rsc5c(�_]�U/e-RTrsZ�L�z£U�e-^sfT]_R(U/eyfh]¦�:ruÅ<fhS�R(]'V�r`c( ¡]�RTcT]�c
fh��]©��a���eyfDfh��]o�.Zi^s]_��S�^ e-R£^`]�d-]_^G[�rufh��rsU�q?�®a?b�W �:]meyU�cDZ-��e ^sr`U�]_e-R£��Zi� b�rsU/eyfTr`ZiU Z-��Zi ~fhr`�_e-^
�_Z-U�c(fhe-U�fhc_LF����rsc5c(�_]_U�e-RTrsZ.W<r`]�^`V�]�V�e.c(r`�:r`^`e-R��:ruÅ~r`U�w%RTeyfhrsZ:Zy� q?�Àa ´N��a����Dl�´skiL�vÈr`U/e-^s^sW-j�[�]¦fhR(r`]_V
e-U�e-RT]_e-^&�.r Å<fhS�R(]-j
r`U [���r`��� q��®a r`��]o[�e-c�RT]� �^ e-��]_V�[�rsfh� ��a��6r`��].Z-U�e ��Rhe-�Àfhr`Z-UOZ-��z£R(r`]_^ Æ�c
fhRTe-r`^sr`U�w%��]��.rscT ���]_RT]yL"��U�fh��r`cF�.Z<V�]_^ <�fT��] ZiU�]6cT��Z�[�U rsU�vGrsw�L¡� =Àj@��a��Drs�_]��_Z\di]�RTr`U�w�| � Z-�+fh��]
fhRTe-r`^sr`U�w6��]_�:r`c( ���]_R(]�V�S� �^`rs�meyfT]_V�fh��]�Zib�cT]_R1di]�V�b/e-U�V�c5R(]me-c(ZiU/e-b�^uW [�]_^`^ L ���<S�c"e%RT]_^`eyfhrudi]�^sW c(�©ey^`^



� k�� �

RT]�wir`Z-U��_Z-S�^`V�bQ]6R(]_c( ¡ZiU�cTr`b�^`]'��ZiR5fT��]6Zib�cT]_R1di]�VOeyb�cTZiR( �fhrsZiU�eyU�V�rsf5�_Z-S�^`V�]_e-cTrs^sW bQ]6��ZiU��/U�]�V�fhZ
fh��]"��]_�:r`c( ���]�RT]"U�Zyf�Zib�c(]_R(d-]_V b�W � Z\W�eywi]_R�j�[���r`��� �/eyc�RT]��_]_U�fT^sW.b¡]��_Zi�:]"r`^s^`S��:r`U�eyfh]�V:b�W.fh��]"c(S�U
ey�ÁfT]_R�e%^`ZiU�woc(]me-c(ZiU/e-^� QZi^`e-R�[�r`U�fT]_R�U�r`w-��f_L

a"U z£RTrs]_^ Æ�c�^`]meyV�r`U�w���]_�:r`c( ���]_R(]-j [�]�c(]_] U�Z ��ZiU�d~rsU��_rsU�w ]�d<rsV�]_U���]���ZiRoe-b�c(ZiRT ~fhr`Z-U b�W
��a��6rs�_]-L:z?cT^sr`wi��f'V�rs �V�Z~]�c6e- � ¡]_e-R'U�]me-R%kiL�±i}���
@� r`U ZiS�R'^`]_e-V�rsU�w ��]_�:r`c( ���]_R(]%cT Q]_��fTRTS�� L
����rsc'[�emdi]�^`]_U�w-fh� rsc'U�Z-f 
�S�rsfT]%[���]_RT]:fh��]©��a��6rs�_].��� X�� ���6b/eyU�VOc(��ZiS�^sVObQ].e-U�V [�].cT]_]:U�Z
�_Z-RTRT]�cT QZiU�V�rsU�w©��]_eyfhS�R(]_c5U�]me-R"�~L�n�k��:Z-RD�~L�n�Ä-n 
@� [���]_R(] fh��]�U�ZirscT]¦���/e-Rhey��fh]�RTrsc(fhrs�_c"Zy�&ZiS�R5V/eyf�e
e-R(]6� S�����b¡]ÀfTfh]�R_L�KO]6bQ]_^`rs]�d-]�fh��]©kiL�±i}�� 
@�3V�r`  fhZ.b¡]�cT �S�R(r`ZiS�c_jQ �RTZib�e-b�^sW e.RT]_c(r`V�S�e-^���]meyfTS�RT]
��RTZ-� r`�: Q]_R(��]���fD�_e-U���]_^`^`eyfhrsZiU�Z-��fh]�^`^sS�RTrs� e-b�c(ZiRT ~fhr`Z-U�c_Lo¢FcTrsU�w�fh��]o��ZiS�RD�:Z<V�]_^È�_ZiU���wiS�Rhegfhr`Z-U�c
V�]�cT�_R(r`bQ]_V ]_e-RT^sr`]_R�jÈ[�]�V�]_R(rsd-]_V e- � �RTZmÅ~r`�.eyfh]:S� � Q]_R ^sr`�:rsfTc¦Z-U ��a��or`�_]:��ZiR6z5RTrs]_^�Æ�c6^s]me-V�r`U�w
��]��.rscT ���]�RT]yL�v/ZiR�fh��]¦wi^ e �_]'�.Z<V�]�^�j/e-UpS� � Q]_RF^`rs�.ruf�Z-�+� 
@� Zy� ��a��£rs�_]¦r`c��_ZiU�cTr`c1fh]�U�f5[�rsfT�pZiS�R
V/eyfhe�L�����]�Z-fh��]_RF�.Z<V�]_^sc� �^ ey�_]¦S� � Q]_RF^`r`�:rsfTc�ZiU fh��]�¥£q �\´Nq��Àa �.r Å~r`U�w%Rhegfhr`Z%RTe-U�wirsU�w:��R(Zi� � �
��ZiR"fT��]%�.Z<V�]_^&��e\d<rsU�w e V�r`cT��RT]Àfh]: /eyfh����Z-����a��¦r`��]ofhZ k�� � ��ZiRDfh��]%�:Z~V�]�^+b/e-c(]_VOZiU ^`r`U�]me-R
�_Z-� b�r`U�eyfhrsZiU�c�Z-�+��a��£eyU�V�q��Àa rs�_]DZi �fTr`�_e-^@�_Z-U�c(fhe-U�fhc_L

vGrsU/e-^`^uWij�[�]'fhS�R(UpfhZ:fh��] 
�S�]_c1fhrsZiU�Z-�&e-�.�:ZiU�r`e�L�¥£q �"�/e-cF ¡]�RT]�U�U�r ey^`^sW©b¡]�]_U�c(ZiS�wi��f5ZiU�rs��W
ZiS�fT]_RFcTZi^`e-R�c(W<c(fT]_� cTS�R1�Ãe-�_]�c_jQb�S�f5�/e-cFWi]�fFfhZ.b¡]¦�_Z-U�d<rsU��_rsU�wi^sW r`V�]�U�fTr �/]�V�rsUpc( �rsfT]�Z-�G ¡Z-cTcT]�cTc(r`U�w
cT]Àdi]�Rhe-^
c(fTRTZiU�w�j/V�r`c1fhr`U���fhrudi]'U�]_e-R1¶Hr`U���RTe-RT]�Vpeyb�cTZiR( �fhrsZiU b/e-U�V�c�jJ����r`] ��W U�]meyR"�~L�n 
@� e-U�V bQ]�f�[�]_]_U
�~LN�-n©eyU�V �~LN�i� 
@� <Ã �R(]_�_rscT]¦[�emdi]�^`]�U�w-fh��c'e-U�V�b�e-U�V�c(�/e- Q]_c"V�]� ¡]�U�V�ZiUpfh��]���W<V�RTeyfhrsZiU�c1f�eyfT]6Z-�
fh��] ¥£q �!=ÀLF¥5Z.]�d<r`V�]_U���] r`cFcT]�]_U r`UpZiS�RFV/eyfhe:��ZiR5e-U�Wp¥£q �"e-b�cTZ-RT �fTr`ZiUpU�]me-R"� 
@� <�cT]�]ovGr`w�LQ� =
ZiR�U�]_e-R5�~LN� 
8� < vGrsw�L�� =ÀL

� �"���FaDt'´J³&^`]meycT]' �^ ey�_]'vG�1P'¢£tF� �oU�]_e-R���]_R(]-L

z£c"[�]%V�r`V ]_e-RT^sr`]�R5��ZiR¦��a��'r`��]-j@[�]oS�cT]�VOZiS�R"��ZiS�R"�:Z~V�]_^Gc(�_]�U/e-RTrsZic"fhZ c(]�f¦e- � �RTZmÅ~r`�.eyfh]
S� � Q]_RD^sr`�:rsfTc���Z-RD¥£q �¦Z-U z£RTrs]_^ LD����]o�©e�Å�rs� S�� e-V��:r`c(cTrsb�^`]�wi^`Zib�e-^Èw-^ e ��]�fh��r`�:��U�]_c(c'r`cDe-bQZiS�f
n�Luk#
8�pjJe-U�V�S� � Q]_RF^`rs�.rufhc�ZiU fT��]¦�.r Å�rsU�w%RheyfTr`Z%Z-�+¥£q �_´Nq��Àa Rhe-U�wi]_V ��RTZi� n~Lsk � fTZ � � ��ZiR�ZiS�R



� k\� �

�_Z-^`^`]���fTr`ZiU.Z-�
�.Z<V�]_^¡cT��]_U/e-R(r`Zic�L�Y�r �-]À[�r`cT]5��ZiR�e-�:�.Z-U�r e¦�.ZiU�Zi��W~V�RheyfT]-j�[�]DV�]_R(rsd-]'e-U S� � Q]_R�^sr`�:rsf
wi^sZib/e-^�wi^`e �_]'fh��rs�:��U�]_c(cDZ-��e-bQZiS�f�k�
@� j8e-U�V�S� � Q]_R"^sr`�:rsf��:ruÅ~rsU�w.RTeyfhrsZicFRT]_^`eyfhrudi]¦fhZ q��ÀaI��RTZi�
k � fhZ�l � LD�
Z��_ZiU�c(fhR(S���fDfT��]_c(]o�.Z<V�]�^`c_jQ[�]oS�cT]_V�¥5q �'r`��] Zi �fTr`�mey^È��ZiU�c(fhe-U�fhc"��R(Zi� � r`^`^�¿! F«-¼uÂ
<1km±i|in�jJS�U���Z-R(fhS�U/eyfh]�^sW ZiU�^uW emd-eyr`^ eyb�^`]¦eyf5r`U/eyV�]�
�S/eyfT]_^uWp^sZ\[ cT Q]_�ÀfhRhey^GRT]�cTZi^sS�fhrsZiU*=�e-U�V�e-�.�:ZiU�r`e
�:ZiU�Zi��W<V�Rhegfh]'Zi �fTr`�mey^8�_Z-U�c(fhe-U�fhc���RTZi� � �����.rufTf ¿! �«-¼uÂ5<�k\±i±i| =ÀL

�7) 
 1.,76���4 � 891.,

KO].R(]_ QZiR(f'fh��].V�rscT��Z�d-]_R1WOZy��f�[�Z�r`�: QZiR(fhe-U�f'cT Q]_��fTRhe-^ V�rux8]�RT]�U��_]�c6bQ]�f�[�]_]_UOfh��]:^`]_e-V�r`U�w
e-U�VOfhRheyr`^`rsU�w���]��.rscT ���]�RT]�c Z-��fT��] ¢FRhe-U�r`e-U�cTeyfh]�^`^srsfh]%z5RTr`]�^�L vGrsRTc1fmjÈfT��] q��®a r`��]©e-b�cTZiR( �fhrsZiU
b/e-U�V�cDe-R(] V�]_]� ¡]�R"r`Upfh��] ^s]me-V�r`U�w:��]_�:r`c( ���]�RT] c( ¡]���fhR(S�� LD����r`c5cT Q]_��fTRhe-^È /eyf(fh]_R(U r`c5cTr`�:r`^`e-R�fhZ
^`]_e-V�rsU�wy¶HfTRhe-rs^`rsU�w'e-c(W<�:�.]ÀfhR(r`]_c�Zib�cT]�R(d-]_V ZiU �©e-U�W��-Z\d~r`e-U e-U�V � eyfhS�R(U�r eyU�r`��W.chegfh]_^s^`rufh]_c�L � ]��_ZiU�V8j
fh��RT]_]©e-b�c(ZiRT �fTr`ZiUOb/e-U�V�c6Z-�F��a�� rs�_].e- � Q]me-R¦r`U�fh��]%fhRTe-r`^sr`U�w���]_�:r`cT ���]_R(]-Æ�c cT Q]_�ÀfhRTS��pL ����]
V�]Àfh]_�ÀfhrsZiU©Z-����a���r`��] �/U/e-^s^sW ��ZiU��/R(�.c fh��]5^sZiU�wy¶HcTS�c( ¡]���fh]�V© �R(]_c(]_U���]"Z-�@�_e-RTbQZiU.eyf�z£R(r`]_^ Æ�c c(S�R(�Ãe-��]
<Ã]yL�w�Lsj � �:rsfT� ¿! �«-¼uÂ
km±i|i}>=�e-U�V�e-^scTZ%��rsU�fTc£egf5rufhc�����]��.rs�me-^�rsU�fh]_RTe-��fTr`ZiU�[�rufh� fh��]¦S�b�r

<S�rsfhZ-S�cFq?�®a
r`��]-L

�����	��

��������������������� KO] fh��e-U �OK�L&P'Zi^sr`c(���@j � L&PDRTrs]_ @j � L ��L&��S�c_j ��L��DL&tFemW<U�]_R�j�e-U�V
�oLQ��Rhe-U�]¦��ZiRFe-c(cTrsc(f�eyU��_]'[�rsfT� fT��]¦fT]_^s]_cT��Zi Q]6e-U�V [�rufh� �  ¡]!� j¡MOL K�LQ��S�r`]¦e-U�V�t'L � LJ��S�cTc(�©e-U�U
��ZiR'�_Z-U�fTRTrsb�S�fhrsU�w�fhZ�fh��].R(]_V�S��ÀfhrsZiUO �r` Q]_^`rsU�]-j
�£L�z6L
qFr`b�b�rufTfTc_j�z6L � L�t�rsd ��r`U@j
�£L � �����.rufTfmj
e-U�V
t'LN��L5�-Zi��U�c(ZiUO��Z-R¦c1fhrs� S�^ egfhr`U�w V�r`c(�_S�c(cTrsZiU�c_j+P%L��£L�q5e-U�cT]�U e-U�V � L�z6L � fT]_RTU���ZiRD�_Z-U�c(fTRTS��Àfhrsd-]
e-U�V�r`U�c(r`wi��fT��S�^�R(]�d<r`]À[�c_j e-U�V ¥5z � z ��ZiR6rufhc�cTS� � QZiR1f Z-��fT��] ��tG��v�Lp����r`c�[�ZiR ��[�e-c �.e-V�]
 QZicTc(r`b�^s]�b�W�¥£eyfTr`ZiU/ey^ � �_r`]�U��_] vJZ-S�U�V/eyfTr`ZiUpwiRheyU�f£z � ��¶�nini|��y}�kml%fhZ���L�v�LJ��Z-S�U�w�eyf � ZiS�fT��[�]�c(f
t�]_cT]_e-RT������U�c1fhrsfTS�fh]:e-U�VO¥Fz � z?³&^`e-U�]�fhe-R(W P']�Zi^`Z-w-W�eyU�VOP']�Zi ���W<cTr`��c'wiRhe-U�f¦¥FzFP���¶hk\n�k��y±©fhZ
K�LNMOLQP'R(S�U�V�W�eyf5Y�Z\[�]_^s^�a"b�cT]�R(dyeyfhZ-R(WiL



� kml �

������������� 
��	�

��]�R(fhrs]-j ��LN��Luj�e-U�V ��L¡Kµ��e-^`^s]�W k\±i}yl�L¡��U~��Rhe-R(]_V cT Q]_�ÀfhRTe Z-� r`��]_c"���%eyU�V����Fr`U�fT��] RTe-U�wi]�l�ninin.fTZ
�i�-n �_� �/X®L	��Â�
5"/¿��:Â�
 "<º�¯_Â ����� k\}i��Ä\¶�k\}-l��~L

��]�R(fhrs]-j ��LN��Luj8eyU�V � LNMOL �ie-�_Zib�c�k\±iÄiÄ~LQvJe-R1¶Hr`U���RTe-RT]�Vpeyb�cTZiR( �fhrsZiU�b�W r`��]_c5��� e-U�V����Feyf5l�LN��� e-U�V
fT��]' ¡Z\[�]_R�V�rux8RTe-��fTr`ZiU� /egfTfh]�RTU Z-�Èr`�_]D���ÀL	��Â�
5"/¿��:Â�
 "<º\¯_Â���� � �ylil���¶1�yl-l�|�L

��R(r`V�wi]yj+q¦L � Luj ��L K�LG��]�^`����]�R_j �£LG��Zi � �r�j+z�L ��LÈY�e �me-R(S�c_j+t¦L�Y&L+Mp�_¥5S�f(f �-R_Luj � LGa"^`bQ]_R1fmj ��L � L
t�r`����e-RTV�c(ZiU@j@MOLNt'L � e-U�V�c�j�t¦L � L � ]_^s]_cTU�r`�:�Jj7��L � L � S�^s^`rud-eyU@jQt¦L���L@q£eyR(fh^s]-j �%L K�L�a"wirs^sd<r`]yj
��LN�£L � rsf(fh^`]�R��-R_LujQv�LJ��e-wi]�U/e-^ jJt¦L � L/K�Z-^sxÈj � LNMOL � e-c(W<^`rsS�U/e-c�jQP%L�Y&L � r`c(�_Z<]-j¡�£L �%L¡PDZ~]�R(f �-j
eyU�Vpz�LJ�+d~r`eyf�eyR¦km±i|i}�L/³&^`e-cT�.eoZib�cT]�R(dyeyfTr`ZiU�c�U�]_e-RF¢5RTe-U�S�c_´���U�rsfTr e-^¡RT]_c(S�^sfTcF��R(Zi� � Z\Wie-wi]_R
�<L � ª!$�¿À¸8ª�¿ �	
 
	� |i±�¶�±i��L

��R(Z�[�U8j¡t'L�q�LujJe-U�V�� LN³
LQ��RTS�r �<c(�/e-U � k\±-|i��L�����]�¢5RTe-U�r`e-U cheyfT]_^`^srsfT]_c_´ � S�R(�Ãe-��]'�_Zi�: ¡Z-cTrsfTr`ZiU�c�e-U�V
Z- � ¡Z-cTrsfTr`ZiU©b�RTrswi��fhU�]�cTcFcTS�R(wi]_c�L8¨mªT«-¬®­�¯���� � |i�g¶�±��~L

��R(Z�[�U8j+PoLN¥¦L �-R_Luj
e-U�V K�L��DL
{8rs]_wi^s]_R km±�Ä-±�L � ey ¡ZiRD �RT]_c(cTS�R(]©eyU�VO��]meyfTc¦Zy��dye- QZiRTr
�meyfTr`ZiU�e-U�V
c(S�b�^sr`�.eyfhrsZiU.Zy��^`r 
�S�rsV�c�eyU�V�cTZi^sr`V�c�Z-��r`U�fT]_RT]�c(f�rsU �_R1WiZiwi]�U�r`��c�b¡]�^`Z\[ k � eyfT�? �RT]�cTcTS�RT]-L��F¹��gÂ

+¬®º�½T·<¿À¸ $�ª���¸<·�Â � �@jJ}i}��\¶�}�Ä-n~L

��R(S��meyfTZ�j*��L�t¦LujQMOL���L/³Ge-^sS�� bQZ�j/e-U�V�PoL � fhRhe ���_S�^ e�k\±i±�Ä<L/��e-R(b¡ZiU�r`�'e-��r`V�b�W�r`Z-U�r`�: �^ e-U�fheyfhrsZiU©rsU
[�eyfT]_R�°g�me-R(b¡ZiU V�rsZ\Å~rsV�]Dr`��]D�.r Å~fTS�RT]�c_LJ¨mªT«-¬®­�¯ ( � � � km����¶�k_lil�L

��S�rs]-j M�L�K�Luj e-U�V K�LNMOL&PDRTS�U�V�W �-ninin�L�����]©V�r`c1fhRTrsb�S�fTr`ZiU�e-U�V  ���W<cTrs�me-^�c(fheyfh] Zy�Fq?�Àa ZiU
����e-RTZiU8LQ¨\ªT«-¬®­�¯ (������ ���yly¶��i�i±�L

��S�RTeyfTfTr�j��£L ��LujÈeyU�V ��L�z6L
M ZicT��]�R%k\±i±�kiL���Zi�. �e-RheyfTrsd-]owi^`Zib�e-^+e-^sb¡]�V�Z e-U�V �_Z-^`ZiRD�.e- �cDZ-��fh��]
¢FRhe-U�r e-U�cTeyfh]�^`^`rufh]�c_L/¨mªT«-¬®­�¯� ��� k�¶�k\�~L

��e-^ud~rsU@j�K�LNMOLsjQe-U�V�t'LN¥¦LQ��^ e-R ��k\±i±i�~L �  ¡]���fTRhe-^�V�rsc(fhrsU���fTr`ZiU�c�b¡]Àf�[�]�]_U�fh��]¦^s]me-V�r`U�w:e-U�V fhRTe-r`^sr`U�w
��]_�:r`cT ���]_R(]_c�Z-�+��e-^`^sr`c(fTZ�´+¥F]�[ Z-b�cT]�R(dyeyfhrsZiU�c�LJ¨\ªT«-¬®­�¯ (!� ��� }i±g¶�Ä-|�L



� k�� �

����]�U�w�j�z6L�v�Luj � L M�L �DRTr`�:r`w-r`c_jQe-U�VOY&L ��L�Y�e-U ��]_RTZyfTfhr�k\±i±�kiL8�&U�]_R(wi]�fTr`�o /e-R1fhrs�_^`]�cDeyf'¢FRhe-U�S�c�L���U
��¬(«-¸/­�¯ÀjJ¢FU�rsd-]_R(cTrsf�W Z-�Gz5RTr
�_ZiU/e%³&RT]�cTc�jQ�
S���cTZiU@L

��^ eyR��Jj/t'LN¥¦LsjJv�L�³ÈL�vQeyU/e-^`]yj/e-U�V z�LN³
LQ{8]_U�f¦k\±i|i��L�vJR(Zic(f�w-Rhe-rsU�cTr ��]'�.]Àf�e-�:ZiRT ���r`c(�p´È���. �^sr`�_eyfhrsZiU�c
��Z-R�RT]_�:Z-fT]DcT]_U�cTr`U�w.Z-�È �^`e-U�]�fhe-R(W©cTS�R1�Ãe-�_]�c_L¡¨\ªT«-¬®­�¯ ��� � �-�-�g¶1�yl��~L

��^ eyR��Jj
t¦L�¥�Luj
t¦L�q�L���R(Z\[�U@jG³
L � L
a£[�]_U�c(b�Wij&e-U�VOz�L � fh]�]_^`] k\±-|-l�L � egfhS�R(U@Æ�c¦chegfh]_^s^`rufh]_c�´'¥5]_e-R1¶
rsU���RheyRT]_V cT Q]_�ÀfhR(Zi ���Z-fTZi�:]�fhR1W < n�L�}���¶��~L �o�:r`�_R(ZiU�c =�Z-�Gfh��]�^`]meyV�r`U�w.e-U�VpfhRheyr`^`rsU�wocTrsV�]_c£e-U�V
��Zi�: ¡Zic(rsfTr`ZiU/ey^¡rs�. �^sr`�_eyfhrsZiU�c_L~¨mªT«-¬À­�¯�� �	� �-}���¶��-|�kiL

��RTZy�Áfmj � L �oLsj e-U�V Y L�z6L � Z<V�]_R(b�^`Zi� k\±i±~kiL+PD]_Z-^`Ziw-W�Z-��fT��]�¢FRhe-U�r`e-U cTeyfh]�^`^`rufh]�c_L
��U��
¬(«-¸/­�¯Àj
¢FU�rsd-]_R(cTrsf�W Z-�Gz5RTr
�_ZiU/e%³&RT]�cTc�jQ�
S���cTZiU@L

��RTS�r ��cT�/eyU �Jj � LN³
Lsj�eyU�V;��L8z£ ~fok\±i|-l�L�Mp]Àfh�/e-U�]oZiU �ÈR(rsfTZiU@´5³ ��W<cTrs�me-^Gc(f�egfh]%e-U�V V�r`c(fTRTrsb�S�fhrsZiU@L
¨mªT«-¬®­�¯�� ��� �ini}g¶���kikiL

��RTS�r ��cT�/eyU �Jj � LN³
Lsj�eyU�V t¦L�q�L8��RTZ\[�U k\±-|�kiL8����]o¢5RTe-U�r eyU�cheyfT]_^s^`rsfT]_c�´�K�eyfT]_R"rs�_] ZiU z5RTrs]_^Èe-U�V
¢F� b�R(r`]_^ L/¨mªT«-¬À­�¯ � � � }in�Ä�¶�}�kikiL

��RTS�r ��cT�/eyU �Jj � LN³
Lsj@�DL�Y&L@t�ZiS�c(�@j@�DLN�£L�a£[�]�U@j��DLNt'L�PD]_b/ey^`^`]yj@�£L¡V�]%��]�RTwi�@j@�£L � �����.rufTfmj8t¦L�q�L
��RTZ\[�U@jÈe-U�VOMOL ��LÈ��e-R(fT��Zi^`Z-�.]À[>km±i±i��L@����]_c¦ZiU fh��]%cTS�R(�Ãe-��].Z-���
RTrsfTZiU@L � ª!$�¿À¸8ª�¿ � � (��
Ägl���¶1Ägl��~L

�"]_^srsfTc���Wij+MOLNY&Luj&e-U�VOz6L�Y&LGY�e-U�]pk\±i±�Ä<LG����]_�:r`�mey^�c(����]_�:]_c���ZiR�c(S�R(�Ãey�_] �:Z~V�r �/�_eyfhrsZiU Z-��r`�ÀW
cTeyfh]�^`^srsfh]�c_´+z R(Z�e-V �©ey @L���Â��5¿�½�� "<º\¯_Â��F¿�¯_Â (!����� k\}i�i|��\¶�k\}i�-±in�L

�"]_^srsfTc���Wij@MOLNY&Luj�e-U�V�z6L�Y L8Y�e-U�] k\±-±i|�LQ���_] ����]��.rsc(fTR(WpZiU�fh��]oP¦e-^sr`^s]me-U chegfh]_^s^`rufh]_c�L���Â��5¿�½�� "<º�¯_Â
��¿�¯_Â (!� 
	� �~k\�i±�k�¶���kml�n-��L

�"S��.e-c_j@�£Lsj�t'L ��L8�
]_RTR(r`^s]-j@t'L�q�L���R(Z\[�U@j�PoL � ����U�]_r`V�]_R_j�eyU�V��£L�z�L � �:rsfT� �-nin~kiL8qFS�b�b�^s]ocT /ey�_]
fT]_^s]_cT��Zi Q]�¥5�1��M�a � c( ¡]���fhR(ZicT��Zi �W Z-�5���/eyRTZiU@Æ�co^`]_e-V�rsU�w�e-U�V�fhRTe-r`^sr`U�w ��]_�:r`c( ���]�RT]_c�L
�£¯! Ã¬�½g¸QÂ ��Â ( � ( � k-k\}i�g¶hkik�Ä-n�L



� k\} �

�+d<r eyfhe-R_j�z6Luj�eyU�V���L � L<tFrs���/e-RTV�cTZiUpk\±i|i}�L<³&RT]�V�r`�Àfh]�V cheyfT]_^s^`rsfT]� �^ eycT�.e'fTZiRTrJr`U:fh��]F�.e-wiU�]ÀfhZic( ���]_R(]
Zy�+¢FRhe-U�S�c�L��"¯! Ã¬h½�� "<º�¯_Â ��Â 
 ����� Y�±i±g¶�Y kmn��~L

vGrsU �Jj�¢�Luj<e-U�V:q�L�³ÈL�Y�e-R(cTZiU k\±iÄi�~L-�
]_�: Q]_RhegfhS�R(]�V�]_ Q]_U�V�]_U���]5Z-�Qfh��]�[�eyfT]_R�¶�r`��]�cT Q]_�ÀfhRTS�� b¡]Àf�[�]�]_U
k�e-U�Vpl©�:r`��RTZiU�c�´�z5 � �^sr`�megfhr`Z-U fTZ©�&S�R(Zi /e�j8P'e-U�W~�:]_V�]-jQe-U�V � eyfhS�RTU@Æ�c£R(r`U�wic�LQ¨\ªT«-¬®­�¯ � � �
l�kik�¶�l��-n�L

PD]_Rhe �<rsU�]_c�j+³
L�z�Lsj&eyU�V MOL�q�LGMpZ<ZiRT]©�-nin~kiL
��e-RTbQZiUOcTS�bQZmÅ�rsV�]©rsU e-c1fhR(Zi ���W<cTr`�_e-^�r`�_]:e-U�e-^`Ziw-c_L
¨mªT«-¬®­�¯ ( � ��� ��Äi��¶��i|in�L

PD]_Rhe �<rsU�]_c�j�³
L�z�Lsj�K�L�z6L � ���<S~fTfh]yj�e-U�V ³ÈL �&��RT]�U���RT]�S�U�V�km±i±i}�L&¢F^sfTRhemd<r`Zi^s]�f% �R(Z~��]_cTc(r`U�w�Z-�
rsU�fh]_R(c(fT]_^`^`e-R�rs�_]'e-U/ey^`Ziwic���Ls´�³&S�RT]'rs�_]_c�L��"¯! Ã¬h½g¸QÂ��"¯! Ã¬h½�� "<º�¯_Â 
�( �	� �y|i±g¶��-n��~L

PDRTS�U�V~Wij�K�L M�Lsj
e-U�VOMOL K�L���S�rs]:�-nin��<L �  Q]_�ÀfhRTZ-cT�_Z- �W Zy��³&^`S~fhZ e-U�V �
RTrsfTZiU eyf¦�g¶Hl��.rs�_R(ZiU�c_´
³
ZicTc(r`b�^s]�]�d<r`V�]_U���] ��ZiR [�rsV�]�V�rsc(fhR(r`b�S~fhr`Z-U Z-�£U�ZiU~¶Hd-Zi^ egfhr`^s]©c(Zi^`rsV�c_L �"¯! Ã¬h½g¸QÂ ��Â ( � � �
�-�iÄ-�g¶��i�iÄ-|�L

PDRTS�U�V~Wij/K�L M�LsjQe-U�Vp�£L � �����.rufTf'k\±i±-|�L/����]'fh]_�: Q]_RhegfhS�R(]À¶�V�]_ Q]_U�V�]�U�f£U�]_e-R1¶Hr`U���RTe-RT]�V e-b�cTZ-RT �fTr`ZiU
c( ¡]���fTRTS�� Z-�È��]®Å�eywiZiU/e-^�q��®a rs�_]-L���Â��5¿�½�� "<º\¯_Â���¿�¯_Â (!�	
	� �i�-|-ni±g¶1�-�-|��i�~L

PDRTS�U�V~Wij8K�LNMOLuj�e-U�V;��L�z�L � fhe-U�c(b¡]�RTR(W �-ninin~L � Zi^`e-R£wie-RTV�]�U�r`U�w�e-U�V�fT��]ocT]_e-cTZiU�e-^+]�d-Zi^`S~fhr`Z-U�Z-�
U�rsfhR(Ziwi]�U�r`�_]'ZiU �
RTrufhZiU e-U�Vp³&^`S�fTZ�LJ¨mªT«-¬À­�¯ (����	� �yl�ng¶��yl�}�L

PDRTS�U�V~W K�L MOLujGMOL�K�L
��S�r`]-j5��L�z6L � fhe-U�cTbQ]_R(R(W-j ��L�t¦L �  Q]_U��_]_R�j+e-U�V��£L � �����.rufTf:k\±i±-±�L�¥5]_e-R1¶
rsU���RheyRT]_V©cT Q]_��fTRheoZ-�
r`�ÀW ZiS~fh]_R�cTZi^`e-R�c(W<c1fh]_� cTS�R1�Ãe-�_]�c_´�tF]��.Zyfh]"V�]Àfh]�RT�:r`U/eyfTr`ZiU.Z-�Èq?�Àa r`��]
fT]_�: ¡]�RheyfTS�RT]�c_LQ¨mªT«-¬À­�¯ (�� �	� �y�i}g¶1�gl�±�L

q£eyU�cT]�U@j¡P%L��£L@k\±-±�Ä~L�����]�rsU���Rhe-R(]_V e-b�cTZiR( �fhrsZiU cT Q]_��fTRTS�� Zy�È�_e-RTbQZiU V�r`ZmÅ~r`V�]"r`��]'��R(Zi� k-LN| fhZ:�i�-�
�:r`��RTZiU�c_L���Â��5¿�½�� "<º\¯_Â���¿�¯_Â (!���	� �~k��-}-±g¶1�~k\�-|�Ä~L

q£ey  �-]yj��£L+k\±i±-��L�� "/¿�½g¬®º�½��6¬�¿���¿�ª! �«-¸8ª�¿:«-¸Q¹�¿�� $  � �«-¸8ª�¿6¯ �/¿�ª! Ã¬h½\¯\ª�½��QºyL@��e-� b�R(r`V�wi]6¢5U�rudi]�RTcTruf�W
³&R(]_cTc�jQ¥5]�[;��ZiR��JL



� k�Ä �

q5rsb�b�rufTfhc�jJ�£L�z6Luj/�DLN�£LQM �\��ZiR(V@jQe-U�VpP%L��£LJq5e-U�cT]�U��yninin�L �"rsc(fTRTr`b�S�fhrsZiU�c�Zy�&��a��"eyU�V � a��5ZiU fh��]
c(S�R(�Ãey�_]'Z-�+��e-^`^sr`c(fTZ�L���Â��5¿�½�� "<º\¯_Â���¿�¯_Â (!� � � �i�i�gl�k�¶1�-�i�i�iÄ~L

q5Z-RTU�]yj �oLJk\±i|i}�L�z5U Zi �fTr`�.e-^/]ÀÅ<fhRTe-��fTr`ZiU©e-^`w-ZiRTrufh���I��Z-R���� ��c( ¡]���fhR(ZicT��Zi �WiL�
�� � 
  �	� }-ni±g¶�}~k�Ä~L

q5S�V�cTZiU8j�t¦L�Y&Lsj¡e-U�V�M�LNq¦L@MpZ<ZiR(]o�-nin~kiLQt5e-V�r eyfTr`ZiU ����]_�:r`�_e-^Èe-^sfT]_Rhegfhr`Z-U�c�r`U�c(Zi^ e-RFc(W<c1fh]_��r`��]_c_´
z5U Z�d-]_R1d~rs]�['L���Â��5¿�½�� "<º�¯_Â ��¿�¯_Â (!� � � �-���iÄi��¶��i���-|yl�L

�-Zi��U�cTZiU@jJt'L���L�km±i±in�L/�&U�]�RTwi]Àfhrs�¦����e-RTwi]�V~¶� �e-R(fTr`�_^s]Dr`U�fh]�Rhe-�ÀfhrsZiU�c�[�rsfT� eyfh�:ZicT ���]_R(]_c5e-U�V cTS�R1�Ãe-�_]�c_L
�  �RTrsU�wi]_R�¶ � ]�RT^ eyw�j�¥F]�[C��Z-R��JL

�-Zi��U�cTZiU@j@t¦L���Lsj8e-U�V��DL���L �"S�rs�:�-]_U�V�]_U k\±i±iÄ~L8³&��ZyfhZi^uW~c(r`c5e-U�V RTe-V�r`Z-^sW<cTrscFZy�&[�eyfT]_R"rs�_]�ZiU�ZiS�fT]_R
c(Zi^ eyR�c(W<c(fT]_�3bQZ~V�rs]_c�L���Â��5¿�½�� "<º�¯_Â ��¿�¯_Â ( ���	� kmni±i|���¶hk\ni±i±-}�L

�-Zi��U�cTZiU@jGt¦L���LsjGY&L ��LÈY�e-U �_]�RTZ-f(fhr j
K�L�Y&LÈ��RTZ\[�U@jGK�LNMOL�z£S�w-S�c(f�W<U�r`e%�Jj&e-U�V �£L+MpS�cTcTrs^�k\±i|i��L
����e-RTwi]�V� �e-R(fTr`�_^s] ]_R(ZicTrsZiU Z-�F��RTZ���]_U diZi^`eyfhrs^`]_c6r`U r`��] wiRhe-rsU�coe-U�V���Zi�.]Àfhc�L �"¯! Ã¬h½g¸QÂ
�£¯! Ã¬�½�� "<º\¯_Â ( � 
	� �-li�g¶��-li}�L

�'e-R��yZicT�����ye~j¡��L�k\±i±iÄ~L/t�r`U�wic�eyU�VpcTeyfh]�^`^srsfh]�c�Z-�&¢FRhe-U�S�c�´���Z-^`ZiR1��S�^�e-U�V U�Z-fFc(Z.V/eyR��JL¡¨\ªT«-¬®­�¯ ( � � �
�yl�|g¶��-}i��L

�Dr`]Àx8]�R_jQq�L�q�LujQe-U�VpK�L � L � �6W�fh��].k\±iÄyl�LJv/RTZic1f£c( ¡]���fTRhe�´���Zi�. �e-RTrscTZiU [�rsfT� �-S� �rufh]�R_Æ�c5cTeyfh]�^`^`rufh]�c_L
¨mªT«-¬®­�¯ ��(�� �-ni}g¶��~k��~L

�DRTrs�.rswir`c�j � L M�Lsj@�DL�³ÈL¡z£R(�.c1fhRTZ-U�w�jJK�L���L¡zFÅ<��ZiRTV8j@z6L�v�L8����]_U�w�j�P%L8PD^`Z<]_�:��^`]�R_j�� L �£L8q£e-�:r`^ufhZiU@j
��L�³ÈL �']_eyfh�8j�Y&L ��L8Y
eyU �_]�RTZ-f(fhr�j8e-U�V��£L�q�L@M�e-S �Ok\±i|i}�LQ����] �.e-wiU�]�fhZ-cT ���]�RT]oZ-��¢FRhe-U�S�c�´
qFZ-f� �^`e-cT�.eoe-U�V Rhe-V�r eyfTr`ZiU ]�U�d~rsRTZiU��.]�U�f_L � ª!$�¿À¸8ª�¿ �	
 
	� ±�Ä\¶�k\n��<L

Y�e-U ��]_RTZyfTfhr jGY&L ��Lsj
K�LN�5LÈ��RTZ\[�U@j �£LNP%LÈM�ey�_^`]�U�U/e-U8jGz6L�v�LÈ����]�U�w�j � LNMOL �DRTrs�.rswir`c�j�e-U�V t'L���L
�-Z-��U�cTZ-UOk\±-|�Ä~L��+x¡]_�ÀfhcFZ-�G����e-RTwi]�Vp �e-R(fTr`�_^s]_c�Z-U fT��]'cTS�R1�Ãe-�_]�c5Zy�ÈfT��]DcheyfT]_^s^`rsfT]_c�Zy�+¢FRhe-U�S�c�L
��Â��5¿�½�� "<º\¯_Â ��¿�¯_Â� �	� kmli±-l�±g¶hkml�±��iÄ<L



� k\| �

Mp�m��ZiRTV@jJ�DL��£Luj¡t'L K�LQ��e-RT^scTZiU@j~K�L � L � ��W<fT��]-j¡PoLN�5LJq£e-U�c(]_U@jQt'LN¥¦LQ��^ e-R �JjJ�£L�z�LQq5r`b�b�rsf(fhc_j�v�LN³
L
vJe-U�e-^`]yj���LN�£L�P'RTe-U/e-��e-U@j�MOL � ]_wiS�Rhe�j � L�Y&L�M�eyfTcTZiU8j��DL � L �-Zi��U�c(ZiU@j�e-U�VO³
L � L@M�e-R1fhr`U
km±i±�Ä~LÈa"RTw�eyU�r`��c e-U�V Zyfh��]�R6�:Zi^`]��_S�^s]_c6rsUOfT��] cTS�R(�Ãe-��]_coZ-�5��e-^s^`rsc(fhZpe-U�V�P'e-U�W<�.]�V�]-L
� ª!$�¿À¸8ª�¿ � � �	� �iÄ~k�¶��iÄi�~L

Mp�m��ZiRTV@j
�DL��£LsjÈPoLN�5L�q£e-U�cT]_U8jÈt'L�¥�L
��^ eyR��Jj�³ÈL � L�M�e-R1fhrsU@j
�£L�z�L�q5rsb�b�rsf(fhc�j�v�L�³ÈL�vJe-U/e-^s]-j ��LN�£L
PDRheyU/e-�/e-U8j�MOL � ]_wiS�RTe�j � L�Y L@M�eyfTcTZiU@j��DL � L7�-Z-��U�cTZ-U@j�t¦L K�L���eyRT^`c(ZiU@j@K�L � L � ��W<fT��]-j
PoL���L �DeyU�r`]�^`cTZ-U@j�e-U�V fT��]6¥F�1M � fT]me-� k\±i±i|�L�¥5ZiU~¶�[�egfh]_R�¶�rs�_]'�_ZiU�c(fhrufhS�]�U�fhcFr`U�fh��]'c(S�R(�Ãe-��]
�.eyfT]_RTr`e-^�Z-��fh��] r`�ÀW P'e-^`rs^`]_e-U�cTeyfh]�^`^`rufh]�c���RTZ-� fh��] P¦e-^sr`^s]_Z�U�]me-R�¶�r`U~��Rhe-R(]_V �.e- � �rsU�w
c( ¡]���fTRTZi�:]�fT]_R�r`U�di]�c(fTr`w�eyfTr`ZiU8L���Â��5¿�½�� "<º�¯_Â���¿�¯_Â (!� 
	� |-}ini�g¶�|i}��-}�L

¥5]�cTc�j�¥�L�v�Luj@MOL�q�LQz£��S��U/e�j �oL�K�L¡��]_��e-U�U�ZiU8j@Y&LNv�L¡��S�RT^`e-w�e�j ��L���L�³ÈL8��ZiU�U�]_RTU�]�Wij@t¦L�³ÈL¡Y�]_ � �rsU�w�j
eyU�V v�L M�LJ¥5]_S�b/e-S�]�R�k\±-|i}�L/Mpe-wiU�]Àfhr`���/]�^`V�cFeyfF¢FRhe-U�S�c�L � ª!$�¿À¸8ª�¿ � 
 
	� |���¶�|i±�L

³&^`]�cT�_r`e�j���LN�£L¡k\±i|�Ä<L�PD]_Zi^sZiwirs�me-^�fT]_RTRTe-r`U�c�e-U�V���RheyfT]_R���R(]�
�S�]�U��_rs]_c�ZiU z5RTrs]_^�L��D«% ­<¬h¿ 
 � � � �yn�k�¶1�yn-l�L

³ÈZ-cT �rs]_c �_e-^`c �ge�j@M�L �oLuj¡eyU�V�t'LN��L �-Zi��U�cTZiUOk\±i|i±�LQMpe-wiU�]ÀfhZic( ���]_R(r`�¦r`ZiU bQZi� b/e-R(V��:]_U�fF �RTZ%��^`]_cFZ-�
cTeyfh]�^`^srsfh]�c_´&�&S�R(Zi /e%e-U�V��"r`Z-U�]-LJ¨mªT«-¬®­�¯ � ��� k�¶�km��L

³ÈZ-^`^ ey�:�Qj���LN�£Luj ��L���L�Y�S�U�rsU�]-j�eyU�V�K�L �£L8��rsfTfT]_�:ZiRT].k\±i±�k-L@a"RTrswir`UpZ-� fh��] ¢5RheyU�r e-U cTeyfh]�^`^srsfh]�c_LJ��U
��¬(«-¸/­�¯ÀjJ¢FU�rsd-]_R(cTrsf�W Z-�Gz5RTr
�_ZiU/e%³&RT]�cTc�jQ�
S���cTZiU@L

�"S�r`R(r`��Z�jQ��Luj@eyU�V �£L � �����:rsf(f6k\±-±�Ä~LQ¥5]_e-R1¶Hr`U���RTe-RT]�Vpc( ¡]���fhR(ZicT��Zi �W�Z-� c(r`�: �^`]'��W<V�RTZ<�meyRTbQZiU�cDe-U�V
�_e-RTbQZiU.Z\Å~rsV�]_c�V�r`^`S~fh]_V.r`U.cTZi^sr`V.¥?��e-U�V�e-c� �S�RT]"rs�_]�c_´+���: �^`rs�meyfTr`ZiU�c+��ZiR��
RTrufhZiU©e-U�V�³&^`S~fhZ�L
¨mªT«-¬®­�¯ ( � � � ���yly¶���Ä-|�L

�"S�r`R(r`��Z�j<��Luj � L �"ZiS�f��]-j��£L � �����.rufTfmj��£L�V�]D��]_R(wi�@j � LN³
L/��RTS�r ��cT�/eyU �Jj��DL �£L�a£[�]�U@j/�DLNt'L�P']�b/e-^`^s]-j
eyU�V �DLNY&L�t�ZiS�c(� k\±i±i±~L���Zi�: ¡Z-cTrsfTr`ZiU8j¡ ���W<cTrs�me-^Gc(f�egfh]-j@e-U�V V�r`c1fhR(r`b�S�fTr`ZiUpZ-��r`��]_cDeyf£fh��]
c(S�R(�Ãey�_]'Z-�È�ÈR(rsfhZ-U@LJ¨\ªT«-¬®­�¯ ( 
  � k��-±�¶�k�Ä-|~L



� k\± �

tFe\W<U�]�R_j*��L��DLuj � L K�L~�
Z~Z-�.]ÀWij~³ÈLNMOL/a"U/e%�ge�j~z6L ��L �"]�U/e-S�^ufmj�K�LN��L � f�e-��^`bQ]_RTw-]_R_j � L �oL�K eyfhe-U/e-bQ]-j
eyU�V � L���L8K�e-U�w�k\±-±i|�L �  ¡]!� ´¡z �.]�V�r`S��%¶HRT]_c(Zi^`S~fhr`Z-U ��t cT Q]_�ÀfhRTZ-wiRhe- �����ZiR£��tG��v�L 
�¬h½\ª_Â
� 
+¨ � 
 
 � ��� li}i|g¶�l�Ä-±�L

� �����:rsf(fmj/�5LsjQ��L �"S�r`R(r`�_Z�j�v�L/�
RTZ-f(f�e�jJeyU�V K�LNMOLQPDRTS�U�V�W k\±i±i|~LJa" �fhrs�me-^@ �RTZi Q]_R1fhr`]�c�Z-�Grs�_]�cF��R(Zi�
¢ � fhZ:r`U���RTe-RT]�V@L���U � ½g¼u«-¬ � º�¯! �¿��¤¨\ª�¿�¯Àj��D^`S�[�]�R�z£�meyV�]_�:r`�'³&S�b�^sr`c(��]_R(c_jJ��Zic1fhZiU8L

� ����S�f(fh]-j@K�L�z6Luj�Y&L ��L¡z5^`^ ey�©e-U�V�Zi^ e~jJe-U�V � L�z6L � e-U�V~��ZiRTV k\±-±i��LJz£U ]®Å� Q]_R(r`�:]_U�f�ey^Gc(fTS�V�WpZ-�&fh��]
Z-RTw�e-U�r`�%�.Z-^`]_��S�^`]�c' �RTZ<V�S���]_V rsUO��Zi�.]Àf�e-R1W�e-U�VOr`U�fh]�RTc(fT]_^s^ e-RDrs�_].e-U/e-^sZiwic'b�W�fT��]_R(�©ey^
��Z-RT�.e-^`V�]���W~V�]DRT]mey��fhrsZiU�c�LJ¨\ªT«-¬®­�¯ (!� ��� kik\|g¶hk\��Ä~L

� ��Z<�:�Jj
��L�Y&Lsj
e-U�V K�L��£L
Mp���Dr`U�U�Z-U�km±i±i��L8qFW<V�RTZyfh��]�RT�.e-^& �RTZ<�_]�cTc(r`U�w Z-���_Zi�:]�fhe-R(WpdiZi^`eyfhrs^`]�c_´
z5 � �^sr`�megfhr`Z-U�c�fTZ.�
RTrufhZiU@L/¨\ªT«-¬®­�¯ (!� � � l�}-ly¶Hl�ÄiÄ~L

� rs^`^�j8PoLsj�¢¦L@vGrsU �Jj�e-U�V;��L�t¦L8v/]_RTRTe-RTZ km±i|in�LQz£b�c(ZiRT ~fhr`Z-U �_Z<]�	:�_rs]_U�fhc'Z-��cTZ-^`r`V�¥£q �D��R(Zi� �yn©fhZ
Äyninin �_� �/X L	��Â�� �. �Â � ½\ª_Â�� �:Â	� ��� Ä-�yly¶1Äy�i±�L

� �:rsfT�@j��5L�z�Lsj/Y&L�z6L � Z~V�]_RTb�^`Zi� j<t¦L���]_]�b¡]yj � L���^sr`c(c_j���L MOL���Z\W~��]-j�z�L���RTe-��rs�-j/PoL�z6L���RTr`w-wic_j~t¦L�q�L
��RTZ\[�U@j � L�z6L���Zi^s^`rsU�c_j@z�LNv�L���Z~Z%���T��j � L �oL���R(Z-�Áfmj7��L�¥�L
��S ���_r j
P%L���L �De-U�rs]_^`c(ZiU@j@MOLN��L
�Demd<r`]�c_j��DL���L �"Z\[�^`rsU�w�j � L~P'Z<V���R(]�Wij~�£L ��L�q5e-U�c(]_U@j��£L~q5e-RTR(r`c�j�PoL���L<qFS�U�fmj�z�LN³
L���U�wi]_R(cTZi^s^�j
�DL � L �-Zi��U�c(ZiU@j t'L ��L	�DRhe-S�cTc_j q¦L+Mpe-cTS�R(c���Wij � LGMpZiR(RTr`c(ZiU@j+�DL+a£[�]�U@j ��LN�5L+³&^`]�cT�_r`e�j
��L��£L�³
Zi^`^`e-�:�Jj��£LN�£L�³ÈZiR(�_Z�j �oL@tFe-wi]�c_j
�£L � e-w�e-U@j���LNMOL � ��Z~]��©e%�y]_R�j�Y L�z6L � RTZi�:Z\d<c���Wij
�£L � fhZ �y]_R�j�t¦LNP%L � fhR(Zi� j � L���L � S�Zi�:r�j � L�³ÈL � W<U�U�ZyfTfmj�t'L ��L@�È]�RTR(r`^`]yj@³
L@����Zi�.e-c_j@K�L�t'L
����Zi�. �cTZiU@jQe-U�V ��L � ]�d-]_R �yepk\±i|i}�L � Z�Wie-wi]�RD�or`U fh��]�¢5RTe-U�r eyU c1W<c(fh]��p´����©e-w-r`U�woc(�_r`]�U��_]
R(]_c(S�^sfTc_L � ª!$�¿À¸8ª�¿ � 
	
	� li�g¶�}-l�L

�  Q]_U���]_R�j���L�t¦L�k\±i|iÄ~L/����]_R(�©ey^
c(]_wiR(]_w�egfhr`Z-U�Z-�+[�eyfT]_R£rs�_]'ZiU fh��] P¦e-^sr`^s]me-U�cTeyfh]�^`^`rufh]�c_LQ¨\ªT«-¬®­�¯ �� �
�y±�Ä�¶��~k\��L

� 
�S�W<RT]�c_j � L�K�Luj�t'L��DL~t�]�W<U�Zi^sV�c_j~e-U�V ��L ��L~Y�rscTcTe-S�]_RFk\±i|i�~L�����]£]�U�r`wi�.e'Z-�@fh��]"¢5RTe-U�r`e-U.cTeyfh]�^`^srsfh]�c_Æ
Z-RTb�ruf�e-^¡]_�_��]_U�fhR(r`��rsfhrs]_c�LQ¨\ªT«-¬®­�¯�� ( � �~k\|�¶1�i�-�~L



� �-n �

� ]�d-]_R �ye~j ��LsjGt¦L�q�LÈ��RTZ\[�U@j+e-U�V ��L�v�LÈ��]_^s^�k\±i±�kiL�¢FRhe-U�S�c6cheyfT]_^`^srsfT]_c_´ � S�R1�Ãe-�_]. �RTZi Q]_R1fhrs]_c_L���U
��¬(«-¸/­�¯ÀjJ¢FU�rsd-]_R(cTrsf�W Z-�Gz5RTr
�_ZiU/e%³&RT]�cTc�jQ�
S���cTZiU@L

{@e-��U�^`]-j �%Luj ³ÈL � ����]�U �Jj � L � Zib�r`]_c��_����W �Jj�Y&L �"Z-U�]_c�j e-U�V q�L�v�LGY�]Àd<r`cTZ-U��-nin�kiL �"rux8]�RT]_U�fTr e-^
��RheyfT]_R(r`U�w�Z-��c(W<U�����RTZiU�Z-S�cT^uW RTZyf�eyfTr`U�w�cheyfT]_^`^srsfT]_c b�W©]��_^`rs �fhrs���_Zi�:]�fTc_L/¨mªT«-¬®­�¯ ( � 
	� k-kik�¶�k\�-±�L



� �~k �

� +���� � � 
����#� + � � �

vGrsw�L�k-L�� �  ¡]���fhRTe-^�Zib�cT]_R1dyeyfhrsZiU�c+Z-�Qz5RTr`]�^�Æ�c+^`]_e-V�rsU�w"e-U�V%fTRhe-rs^`rsU�w5��]_�:r`cT ���]_R(]_c&RT]Àdi]_e-^/V�]_]� ¡]�R�q?�®a
r`��]5�+e-b�cTZ-RT �fTr`ZiU:b/e-U�V�c�ZiU:fh��]F^`]_e-V�rsU�w���]_�:r`cT ���]_R(]�<��-S�^sW�k\Ä =ÀL a"U�]FcT Q]_�ÀfhR(S��?r`c�cT��ru�Áfh]_V.S� �[�eyRTV
b�W n�Luk¦[���r`^`]5fh��]'Z-fT��]_R�r`c�c(��rs�ÁfT]_V V�Z\[�U�[�e-R(V�b�W�fh��]¦cTe-�:]'e-�.Z-S�U�fmL

vGrsw�L&�~L � ��a���rs�_]£e-b�cTZ-RT �fTr`ZiU.b/e-U�V�c�e-c�c(]_]_U�rsU.fT��]£c( ¡]���fhR(S��¤Z-���ÈR(rsfTZiU <Ãe-RTb�rufhRTe-RTrs^sW c(�me-^s]_V*=®j�rsU
e�cTrs�. �^s] � S�^ufhrs �^`]®¶�cT�_eyfTfT]_R(r`U�w.�.Z<V�]_^ j�e-U�V ZiU fh��] fhRheyr`^`rsU�w©��]_�:r`cT ���]_R(]:Zy��z5RTr`]�^ <��ynin����-S�^uW k\}�j
Z-x¡cT]Àf+b�W � n�Luk2=®j-b�S�fGU�Z-fGZiU6z5RTr`]�^�Æ�cÈ^s]me-V�r`U�w5��]_�:r`c( ���]_R(]�< �-nin��?�-S�^sW%k�Ä<j-Z-x¡cT]Àf&b�W��5n�Luk2=ÀLÈ����]�fTZi 
�_S�R(di]'rsc�e fh]_^s^`S�R(r`��fhRTe-U�cT�:r`c(cTrsZiU�cT Q]_�ÀfhRTS��  �RTZ<V�S���]_V b�W�V�rud~rsV�r`U�woe cTZi^`e-R�e-U�e-^`Ziw6c(f�eyR�cT Q]_��fTRTS��
Zib�c(]_R1di]_V fT��RTZ-S�wi� e���r`w-� e-rsRT�.e-cTc%b�W�eOcT Q]_�ÀfhR(S�� Z-b�f�e-rsU�]_V�eyf©eO^sZ�[�]_R©e-r`R(�©eycTc < e-R(b�rsfTRhe-R(r`^uW
cT�_e-^`]�V*=ÀL�����] cT�/ey ¡]�c©Z-�Ffh��] fh]�^`^sS�RTrs� ��a��.dye- QZiR%e-b�c(ZiRT �fTr`ZiU�b/e-U�V�c.V�rsx¡]_Ro�_Z-U�cTrsV�]_RTe-b�^sW���RTZi�
fh��]%��a��"r`��]���]megfhS�R(]_c_LD��V�]_U�fhr �/�meyfTr`ZiUpZ-�&fh��]%��a��"r`��]�fhRTe-U�c(rsfhrsZiU�cFr`cF��RTZi� �"S�r`R(r`��Z©e-U�V � �����:rsfTf
<1km±i±�Ä =®L

vGrsw�L:��L�� ¥FZiU~¶HV�]�fT]_��fTr`ZiU�Z-��e-b�cTZ-RT �fTr`ZiU�b/e-U�V�c�Z-��¥£q �6ZiR'rufhc'�.Z-U�Zi��W<V�RheyfT]%U�]me-R6�~LN�i��
@� jÈeyc
cT��Z�[�U b�W�q5e-  �y]D�.Z<V�]_^sc��/emd<r`U�w:��fhZ%��fTr`�:]_c�fT��]DS� � Q]_R�^`r`�:rsf 
�S/e-U�fTrsfhrs]_c�V�r`cT��S�cTc(]_V r`U©fT��]£fT]ÀÅ<f
<Ãc(�.Z<Z-fT� �_S�R1di]_c =ÀL:� e-����cT]�f'Zy��c( ¡]���fhRTe [�e-c'cT��rs�Áfh]�V b�W n�LNni�~j@ZiU�]oS� �[�e-R(V e-U�V ZiU�]oV�Z\[�U�[�e-R(V@L
z X r`c�fT��]6ey^`bQ]_V�Z:eyf5e k �F ��/e-cT]�e-U�w-^`]�<Ã]yL�w�LujJ��S�rs]¦e-U�V�P'R(S�U�V�Wp�-n-nin>=ÀL ����]¦cT�_e-^`rsU�w%r`c�b/e-c(]_VpZiU
n�L�±�k 
@�  ���Z-fhZ-�.]ÀfhR(W b�W �¦eyR��-Z-cT��� �ge <�k\±i±�Ä%=ÀL



� �i� �

1.0 1.5 2.0 2.5
 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

N
or

m
al

iz
ed

 a
lb

ed
o

Wavelength λ (µm)

Wavenumber ν (cm-1)
13000  10000  8000  6000 5000 4000

 

2002 July 17

2002 July 16

H2O I

H2O I

H2O I

vGrsw�L�k-L�� �  ¡]���fhRTe-^�Zib�cT]_R1dyeyfhrsZiU�c+Z-�Qz5RTr`]�^�Æ�c+^`]_e-V�rsU�w"e-U�V%fTRhe-rs^`rsU�w5��]_�:r`cT ���]_R(]_c&RT]Àdi]_e-^/V�]_]� ¡]�R�q?�®a
r`��]5�+e-b�cTZ-RT �fTr`ZiU:b/e-U�V�c�ZiU:fh��]F^`]_e-V�rsU�w���]_�:r`cT ���]_R(]�<��-S�^sW�k\Ä =ÀL a"U�]FcT Q]_�ÀfhR(S��?r`c�cT��ru�Áfh]_V.S� �[�eyRTV
b�W n�Luk¦[���r`^`]5fh��]'Z-fT��]_R�r`c�c(��rs�ÁfT]_V V�Z\[�U�[�e-R(V�b�W�fh��]¦cTe-�:]'e-�.Z-S�U�fmL



� �-� �

1.95 2.00 2.05 2.10
 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

A
1 

al
be

do

Wavelength λ (µm)

Wavenumber ν (cm-1)
5100 5000 4900 4800

 

telluric
transmission

(rescaled)

Ariel leading - 0.1

model

Ariel trailing + 0.1

Triton (rescaled)

2ν1+ν3
ν1+2ν2+ν3

4ν2+ν3

CO2
CO2

CO2

CO2

CO2

vGrsw�L&�~L � ��a���rs�_]£e-b�cTZ-RT �fTr`ZiU.b/e-U�V�c�e-c�c(]_]_U�rsU.fT��]£c( ¡]���fhR(S��¤Z-���ÈR(rsfTZiU <Ãe-RTb�rufhRTe-RTrs^sW c(�me-^s]_V*=®j�rsU
e�cTrs�. �^s] � S�^ufhrs �^`]®¶�cT�_eyfTfT]_R(r`U�w.�.Z<V�]_^ j�e-U�V ZiU fh��] fhRheyr`^`rsU�w©��]_�:r`cT ���]_R(]:Zy��z5RTr`]�^ <��ynin����-S�^uW k\}�j
Z-x¡cT]Àf+b�W � n�Luk2=®j-b�S�fGU�Z-fGZiU6z5RTr`]�^�Æ�cÈ^s]me-V�r`U�w5��]_�:r`c( ���]_R(]�< �-nin��?�-S�^sW%k�Ä<j-Z-x¡cT]Àf&b�W��5n�Luk2=ÀLÈ����]�fTZi 
�_S�R(di]'rsc�e fh]_^s^`S�R(r`��fhRTe-U�cT�:r`c(cTrsZiU�cT Q]_�ÀfhRTS��  �RTZ<V�S���]_V b�W�V�rud~rsV�r`U�woe cTZi^`e-R�e-U�e-^`Ziw6c(f�eyR�cT Q]_��fTRTS��
Zib�c(]_R1di]_V fT��RTZ-S�wi� e���r`w-� e-rsRT�.e-cTc%b�W�eOcT Q]_�ÀfhR(S�� Z-b�f�e-rsU�]_V�eyf©eO^sZ�[�]_R©e-r`R(�©eycTc < e-R(b�rsfTRhe-R(r`^uW
cT�_e-^`]�V*=ÀL�����] cT�/ey ¡]�c©Z-�Ffh��] fh]�^`^sS�RTrs� ��a��.dye- QZiR%e-b�c(ZiRT �fTr`ZiU�b/e-U�V�c.V�rsx¡]_Ro�_Z-U�cTrsV�]_RTe-b�^sW���RTZi�
fh��]%��a��"r`��]���]megfhS�R(]_c_LD��V�]_U�fhr �/�meyfTr`ZiUpZ-�&fh��]%��a��"r`��]�fhRTe-U�c(rsfhrsZiU�cFr`cF��RTZi� �"S�r`R(r`��Z©e-U�V � �����:rsfTf
<1km±i±�Ä =®L



� �yl �

2.16 2.18 2.20 2.22 2.24 2.26 2.28
 

0.25

0.30

0.35

0.40

A
1 

al
be

do

Wavelength λ (µm)

Wavenumber ν (cm-1)

4600 4500 4400
 

Trailing
hemisphere

Leading
hemisphere

NH3•H2O NH3

vGrsw�L:��L�� ¥FZiU~¶HV�]�fT]_��fTr`ZiU�Z-��e-b�cTZ-RT �fTr`ZiU�b/e-U�V�c�Z-��¥£q �6ZiR'rufhc'�.Z-U�Zi��W<V�RheyfT]%U�]me-R6�~LN�i��
@� jÈeyc
cT��Z�[�U b�W�q5e-  �y]D�.Z<V�]_^sc��/emd<r`U�w:��fhZ%��fTr`�:]_c�fT��]DS� � Q]_R�^`r`�:rsf 
�S/e-U�fTrsfhrs]_c�V�r`cT��S�cTc(]_V r`U©fT��]£fT]ÀÅ<f
<Ãc(�.Z<Z-fT� �_S�R1di]_c =ÀL:� e-����cT]�f'Zy��c( ¡]���fhRTe [�e-c'cT��rs�Áfh]�V b�W n�LNni�~j@ZiU�]oS� �[�e-R(V e-U�V ZiU�]oV�Z\[�U�[�e-R(V@L
z X r`c�fT��]6ey^`bQ]_V�Z:eyf5e k �  ��/e-cT]�e-U�w-^`]�<Ã]yL�w�LujJ��S�rs]¦e-U�V�P'R(S�U�V�Wp�-n-nin>=ÀL ����]¦cT�_e-^`rsU�w%r`c�b/e-c(]_VpZiU
n�L�±�k 
@�  ���Z-fhZ-�.]ÀfhR(W b�W �¦eyR��-Z-cT��� �ge <�k\±i±�Ä%=ÀL


