
� ������� �
	��� ����� � ������
	������������ ���������! 
	"� #��� �����$%��&'��( 	)�* + %�)�,��	-���.	)�/0�

1 + 0���2��	"��	)�/���354 ���6�7�6���	��8�� ����� 9 �����:�8����#;	)�/��=<

> ?A@B@DCFEHGJIKGL?NMPO
QSR E

T�EVUNIWO0X R O0X Y0CSEZO0IKG R EL[\?A@B@]CKO�@B^V_0Ia`bGcUA?A^V_0CdO >eM�fgGJM�EL[ hR EVY0Ci >eEkj�@J^;jlO0IKGmjon
p M�ELX�CKUNCSX;GqY0CSE

r IdGc_0CKs IKGL?t@J^V_�uvO0IdG R EL[5?A@B@DCKO�@B^w_0I;`bGLUA?t^L_0CKO x%Iaf R UyGmhIdG
Y0CSE

z O�? p CSEV@B?yGmhIKG\{/hR EV?A^V_
p MPO

| �������� �  }���l~
p MPO

��CSCF��CSELX ��T

��CSX R GJIW^w_�GBC�G p MPO
�,ELM�`vj�>�ESjl�ZO�Y0ELCS[ > jl��I;EL��M R E

>�ESj�� CSEVO0CSE���GJIW_0CKU
�,EcM�`vj�>�ESj���I R U�� I;EVY

{/hR EV?A^V_ �;�����



���������
	������������������	�������������	��������
� ���!	#"%$&�('���)*$&�(�,+.-/'102��$&�/��	3���4+�+��!��+�-('�$657�/�4��-/'����
89$�:;�����&<$6�=���!	�>=���4����	.+����&<$&�@?A<��	.�,-('B$
�C5D�����/	.$
E�F���%GH	��&53IJ��	!I�������	��K�L�MIONH$
	�������	
������GH	��&53I1��	�I�GP$����RQS$�	��T$���+U����+�+.��	3�/$6�/������$
��������
)*)#�!�VI



� ��� �����	� 
 ���� ��� ����� ����� �������

���! #"%$'&($*),+.-0/1 2/135476%+98:65&<;=->�@?2ACBD47;1E5 #"%;GFH #;G/=3%-: #IJIK L;=/1"%6%),/NM9/= POQ L65&<"5OQ/!/=3%-:�0 L;=+R L6S/13%)UTGVW35?
476X&/=3J-Y),6CZL47$*"547E%$*-[ #IJIK L;=/1"%6%),/NM�/= \$,-]47;=6_^[ #;1-`47E5 L"%/`Ta/b47/1)UTa/1)UOcTedgf5 L/=/1)h4i65&j8k6X&<;=-iTSl:MCm.4inFH #;
/=3J-c),;GOe #6C/=),6C"%)*6%mh),6C/=->;=-iTN/�)*6R^SMo�0 L;=+pd#^9M2Oe #$,$*-i47mL"%-iTWqD #^r4769s9t47$*),6ud<vG3J;=)UTN/= iFWf5"5Ow35Ta)*6%m#->;cdCxY)UOw3547->$
yu;w4#Ow35TN$,-c;P476X&z^`476CM{^[ L;=-RI5-c #IJ$,-SFH;1 #^|/=3J-`&<-cI54i;=/1^[-c6C/wTk iF}x{47/=3J-c^`47/1)UOcT}4765&~5 . L$, Lm#MzFH L;2/=3J-
FH;=)*-c65&<$*MPTa-c/1/=),6Jmo4765&2/13%-D^`4i6<MP&<)'T=OQ"5T1Ta)* #65Ted#^SM:FH;=),->65&%TW�W;=)*+L4hB0"5Ow3%-c$,)�d#l:M<"%$'4�l}4c�w&< L6ud%�k->),6%�!�#"<FH-c;
476X&�l:-c;1"%$�F�qD),-cmL-c;kFH #;P4LOcOQ #^�I5476CM<)*6%m�4765&\Ta"%IJIK L;=/1),6%m�^[-R&<"J;=),6Jm�/13%)UT:;=)UOw3{/=)*^[-.d54i65&�-]TaI5-iOQ)'47$,$*M
�#-i4i6%6%),6J-28:^[^`476J6S�D3% �Ta3J 7�!-i&[^[-:3% i��/= 9E5-�3X47I%ICM.A
�% #;G^[ L;=-DTNI5-iOQ)��KO�/=3X476%+JTQdCI%$,-i4LTa-D;1-QFH-c;�/= o/=3%-:4LO�+C6% i�D$,-]&<m#-c^�-c6</�TN-iOQ/1), #6XT� 7F�/=3%-:&<)��p-c;=-c6C/GOw3547IJ/=-c;bTQA
y03%)'T�VW35?�/=3%-iTN)UTW354LT�E5-c-c6�Ta"%IJIK L;=/1-i&SECMR/=3%-o�.�D)UT1T0�h4i/=)* #654i$���OQ),-c6XOQ-D�% #"J65&%47/1), L6[�D),/13SmL;w476C/wT!�k %A
�#�c��� �<¡¢�.£#� A¥¤ £ 4i65& �L�]�¦£#�C¡¥§#¨L§ A©¤�ª.A

�





� � ���z�������

���������
	�����
�������������������������
 !

"$#% &����')(*#+�-,��.�� /

"$#% &����')0$	�1����� 2�2

34,� 5	��������6'7	8 5 5,��9� 2�!

:6,�����	��5; 2�<

���������
	���=&���
�
����,��>�
#%�?� 2�@

=A�?�
���
 5B4����#DCE��FG�?��B�	��
#� H�?�� I-2
8kE5TN/=;w4LOQ/{AoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A ��J
��6</1;= C&<"5Oe/=), L6jAoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A ��J
xY-c/=3J C&%TzAoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A �L�

?h4i/w4SE54LTa- A2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A �L�
�./b47/=)'Ta/1)UOc4i$u^[-c/=3J C&%T�AoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A �L¨

qg-]Ta"%$*/wTDA2AoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A �L�
�Wn<IJ$, #;1),6%m�OQ � ZL47;1M<)*6%mRZL47;1)U47EJ$,-iT�A2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A �L�
��6</1-c;wTNI5-iOQ)��KOhOQ #^�I547;1)UTa L6�KW^`4LOQ;=  T=OQ LI%)UOkZC),->�|AoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A �L�
xY C&<-c$'Tg->n<I%$'47)*6%),6%mP/=3%-POQ .-AL`OQ)*-c6C/wT� iF$MON�P7Q5R�P7M A2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A �L§

?k)UT1OQ"5T1Ta), L6�A2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A � ¤
8hOw+<6% i�D$*-i&<m#->^[-c6C/wT�APA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A �8J

=A�?�
�
	� 5B4����#+CS�TFG���UB�	��
#% 5���� V�!
8kE5TN/=;w4LOQ/{AoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A � �
��6</1;= C&<"5Oe/=), L6jAoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A � �
xY-c/=3J C&%TzAoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A �L�

?h4i/w4SE54LTa- A2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A �L�
�./b47/=)'Ta/1)UOc4i$u^[-c/=3J C&%T�AoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A � ª

qg-]Ta"%$*/wTDA2AoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A � ª
?k)UT1OQ"5T1Ta), L6�A2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A £L�
8hOw+<6% i�D$*-i&<m#->^[-c6C/wT�APA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A £L�

FG�%	� 5 5#DCE��	��
#����W1�	� 5���X���W����	8 5,��
�� Y��')1Z��[�	>\�#���,��.	8�$�����?�%����; <�<
8kE5TN/=;w4LOQ/{AoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A £L£
��6</1;= C&<"5Oe/=), L6jAoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A £L£

£



§ ��������������	

xY-c/13% C&%TzAoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A £#§
?h4i/w4RE54#TN- APA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A £#§
�./b47/1)UTa/1)UOc4i$u^[-c/13% C&%T�AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A £ ª

qD-iTa"%$*/wTDA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A £ ª

 �h47)*Z.-��ROQ$U4LT=TN)��pOc4i/=)* #6	A2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A £ ª
�.)*^[),$'47;1$,M9Ta)*�c-i&[TNI5-iOQ),-]T&KW+C),$,$*-c;G�D3547$*-iTQd%$'47;1m#-P4765&�Ta^`4i$,$�?k-c$,IJ3%),6% L)U&<-]4 AoA2AoA2AoA2A £ ¤
fp4i;=m#- ?k-c$*I%3%),6J #)U&C-i4 A2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A £ ¤
�.^r47$,$�?k-c$*I%3%),6J #)U&C-i4�AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A §#�
�.^r47$,$�?k-c$*I%3%),6J #)U&C-i4�ECM[ COQ-i4i6 A2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A §#�

?k)'T=OQ"5T1Ta)* #6�AoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A § ª
8hOw+<6J 7�D$*-i&<mL-c^[-c6./bT APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A § ¤

� �������
	��*FG�������%,� H#����� @-2

�B�B4������#� ��S0Y[���� 	��
	�1�	� 5� @8!
xY-i4LTa"%;1-iT0 7FGmL;= L"%I{TN),�c-o4i65&YTN/=;1"5OQ/="J;=- AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A ª �

 VW3CM<$* #mL-c6<M��[A2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A ª £
VW3<MJTa)'Oc47$p-c6CZ<)*;= #6J^[-c6C/RAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A ª £
f5)�FH-o3%)'Ta/1 #;=M�I547;b47^[-c/1-c;wTPA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A ª §
�% . C& AoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A ª §
�k6%)*ZL47;=)'47/1-oTa"%^�^`47;1M AoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A ª#ª
vG #;1;=-c$'47/1), #6XTk4i^[ #6%mR/13%-oZL47;=)'47E%$*-iTQA`AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A ¨#£
f5),/1-c;w4i/="%;1-o"5Ta-i& APA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A ¨#§

�B�B4������#�����������
	�#%�� G	������T#% &�
���5;X��' �
[�� :-�
	��
#% &�
#%��	���� \�	��%,�	��
#%�?�� /�!
VW;=-c;1-��."%)UTN),/=-�A2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A ¤ �
�k)'Ta/= L;=M[ iFW/13%-o),6C/=-c;bTaI5-iOQ)��pOhOQ L^[I54i;=)UTN #6 APA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A ¤ �

�./1-cIC�D)UTa-oE54LO�+C�D4i;w& � FH #;1�D4i;w&�;1-cm#;1-iT=TN), L6 APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A ¤ �
8hv!�*K547$,/1-c;=6X47/=)*6%m9OQ L65&<),/1), L6547$u-cnCI5-iOQ/b47/=)* #6 A2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>��J
�h4i/="%;b47$uZL47;1)U4iE%),$*),/NM�K�6% #6 � ;1 #E%"5TN/o47IJI%;=  4#Ow3 A2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>�#�
�.)*^[I%$*-c;!xY C&<-c$UT	AoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>�#�
VW;=)*65OQ)*I547$�OQ L^[I5 #6%->6</�47654i$,MJTa)UT���V0v!8�� APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>�7�
qD #E%"XTa/=6J-iT=T A�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>�#§
v!4i6% #6%)'Oc47$ OQ L;=;=->$U47/1), L65T AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>� ª
f5-cZ.->6%-h/=-]Ta/ A�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>�#¨

�./b47/=)'Ta/1)UOc4i$�&<-c/w4i),$'T� 7F /=3%-o),6C/=->;wTaI5-iOe)��pO:OQ #^�I547;1)UTa L6 AoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>� ¤
x{4LOQ;=  T=OQ LI%)UOhZC),-c� KGqD-iTa)'&<"54i$UTYAoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>� ¤
�WnCI%$U4i),6%)*6%mR/=3%-POQ .-AL`OQ)*-c6C/wT� iF!TaI5-iOe),-iT APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J Jc�
�WnCI%$U4i),6%)*6%mR/=3%-POQ .-AL`OQ)*-c6C/wT� iF!TaI5-iOe),-iTAKW��)*6547$u^[ C&C-c$`A2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J Jc§

�k)'Ta/= L;=M[ iFW/13%-o),6C/=;b4#TaI5-iOe)��pOoOQ L^[I547;1)UTN #6 APA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J Jc¨
�./1-cIC�D)UTa-oE54LO�+C�D4i;w& � FH #;1�D4i;w&�;1-cm#;1-iT=TN), L6 APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J Jc¨

�./b47/=)'Ta/1)UOc4i$�&<-c/w4i),$'T� 7F /=3%-o),6C/=;b4#TNIK-]OQ)��pO}OQ #^[IX47;=)'Ta L6�AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>�#�
qD-iTa)'&<"54i$UT APA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>�#�

�k)'Ta/= L;=M[ iFW/13%-POQ$U4LT=TN)��pOc4i/=)* #6 AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>�#£
 !47;1)U4iE%$,-iThAoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>�#£
l:-c6%->;w47$�xY->/=3% C&%TAK�^�)UT=Oe$U4#T1Ta)��pOc47/1), L6 A�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>�#£
vG$*"5Ta/1-c;:47654i$,MJTa)'TjAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2AoA2A J>�#£



��������������	 ª

�."%I5-c;1Z<)'Ta-i&`Oc4i/=-cmL #;1)UT=4i/=)* #6\A2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A Jc�L§
vG #6XOQ$,"5TN), L65T�FH;1 #^ /13%-o/=3%;1-c-oI%;=->$,),^�),654i;=M2^�-c/=3% C&JTYAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A Jc�L¨
v!476J #6%)'Oc47$ &<)UT1OQ;=)*^[),6X476C/04i6547$*M%TN)UT AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A Jc� ¤
v!476J #6%)'Oc47$ &<)UT1OQ;=)*^[),6X476C/04i6547$*M%TN)UT0"5TN),6%m�OQ;1 .T=TNZL47$,)'&%47/1), L6{476X&�V0v!T	A�APAoA�APAoA2AoA2A Jc� ¤
 !47;1)U47EJ$,-PTa-c$*-iOQ/1), #6�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A Jc� ¤

�./w4i/=)'Ta/=)'Oc47$�&C-c/w4i),$UTG 7FG/13%-POQ$U4LT=TN)��pOc4i/=)* #6�OQ #^�I547;1)UTa L6 A2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A Jc�L�
�B�B4������# WF�2 � FG���
�
���%	��
�� ��' :�,��&'7	������ ��[�	>\�#%��,�� 2�!�!

8kE5TN/=;w4LOQ/{AoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A Jc�L�
��6</1;= C&<"5Oe/=), L6jAoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A Jc�L�
xY-c/=3J C&%TzAoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A Jc�i�
qg-]Ta"%$*/wTDA2AoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A Jc�L£
?k)UT1OQ"5T1Ta), L6�A2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A Jc� ¤
8hOw+<6% i�D$*-i&<m#->^[-c6C/wT�APA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A JQ� �

�B�B4������# WF I � � ��[�	>\�#%��,��
	�� � ��,9��"��������
[X	���� ���
��,�B FG�?��B4�� 5#D�
#���� 2�V�2
8kE5TN/=;w4LOQ/{AoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A JQ�8J
��6</1;= C&<"5Oe/=), L6jAoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A JQ�8J
xY-c/=3J C&%TzAoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A JQ� �
qg-]Ta"%$*/wTDA2AoA2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A JQ�L�
?k)UT1OQ"5T1Ta), L6�A2AoAoA2AoAPA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A JQ� §
8hOw+<6% i�D$*-i&<m#->^[-c6C/wT�APA�APAoA2AoA2AoAoA2AoA2AoAPA�APAoA2AoAoA2AoA2AoA2AoAPA�APAoA�APAoA2AoA2A JQ� ª

� #%1��%#����-�
	�B�[?; 2�V�/

=A�����  I � 2

FG,��.�
#%��,��%,�� \�#+�
	8� I � <



nCn<nCn




 � � ��� � ��� � � � � �����W� � � � � � �W���z� �
	 ��� �� �
� �������W�Y��� ��� � � � �	��� ������� � �

�,ELCSELC�� R ?A@B?yGBC
y03%-P&%4i/w4R/=354i/k)'T0"5Ta-i&[)*6�/13%-iTN-�->Z#4i$,"54i/=)* #65T0 L;=),mL),654i/=-hFH;= L^�&<)�� ->;=-c6C/DTN/="5&<)*-iT0�D3%)'O�3�&<)�� ->;D),6`/=3%->),;
^[-c/13% C&< L$, #mLM.AW��/G)UT!4#T1Ta"%^[-]&(/13547/!/=3%-:ZL47;=)'47E%)*$,)*/aMP),69/=3%-}&%4i/w4R&<"%-:/= P/=3%)'T0&<)��p-c;=-c6XOQ-iT�)*6S^[->/=3% C&< L$ �
 #mLMS)'TW;w47/13%-c;!Ta^r47$,$CE5-iOc4i"5Ta-h/13%-:&%4i/w4�"XTa-i&[Oe #65TN)UTa/G iFuE54LTa)UODE%)* #$, Lm#)'Oc47$p476X&SI%3CM%TN)UOc4i$%^[-i4LTa"%;1-c^[-c6C/wT
�D3%)'O�3`TN3% #"J$U&[6% #/:&C-cI5-c65&S^9"5Ow3S L6�/13%-h/1-iO�3J6%) �."%-: 7F ^[-i4#TN"%;=)*6%m%A 8h&%&<)*/=)* #654i$,$,M d#/=3%-oI54i/=/1-c;=65TG/=354i/
47;1-Y)*6<Z.-iTN/=)*m.47/1-i&�47;1-{Ta"JI%I5 .Ta-]& /1 zE5-\Ta/1;= L6%m�Ta"XO�3_/=354i/S/13%-cM��0 L"%$U&�EK-\4iI%I54i;=-c6C/S->Z.-c6�)�FPTN #^[-
4#&J&<),/1), #6X47$uZL47;1)U47EJ),$,)*/NMS��4#TD),6C/=;= C&C"5OQ-i&`&<"%-o/1 9&<)��p-c;1-c6</D^�-c/=3% C&C #$, Lm#)*-iT�)*6Y&C)��p-c;=->6</:TN/="5&<)*-iTQA
�./b47/=)'Ta/1)UOc4i$k-cZL4i$,"54i/=), L65T[4i65&�5m#"J;=-iTS�!-c;=-�&< L6%-{ #6�4��." �C� £ A � f5),6C"%n_TaMJTa/1-c^ �D),/=3 q  �->;wTa)* #65T
� A §#� A J 4765& � A §7� A J ��TN-c-R3</1/=I�K����>�D�D�oA¥OQ)�A /="C�D),->6uA¥4LO#A¥4i/��iq���4765&{),/bTk$,)*E%;w4i;=),-]TQAPxY .Ta/o^[->/=3% C&%T}Oc476\E5-
FH #"J65&()*6  G-c654iE%$,-]TW4765&9qD),I%$*-cM�� J ¤#¤.ª �G4i65&947;=-:&C)UT=Oe"5T=TN-i&2/=3%->;=-.A��@3%-c;1-D),65&C)UOc4i/=-i&o-cZL47$,"X47/=)* #65TW�!-c;=-
OQ L65&<"5OQ/1-i&["5Ta)*6%m`�CV0�%�RFH #; �k6%),n9 #6 �NBDx��iqh� §#�L�#� qD-c$,-]4#Ta- § A J  #;��! #"%$'&��  G-c;bTa), L6 £ A � qD-c$*-i4#TN- �
FH #;o�."%6{�CVp8hqkv:A

( ?A@'GBM�E�) M�` Gc_0C ?AOPGJCSEV@+*�Cd^�?-,�^�^ MPs *�IaEV?t@]MPO
.0/21%304658791;:=<�>9?@4�<BADCFEHG�I�A94�<BADCJAD1+KLAD1+797958I@M
N 	��
#%	�1����� 
y03%-`FH #$,$* i�D),6%m\ZL47;=)'47E%$*-iT9Ta-c;1Z.-i&�4#TS;1-iTaI5 #6XTa-{ZL47;1)U47EJ$,-iTR),6_/=3%)'TSTN/=-cI_ 7Fo/13%-Y-cZL4i$,"54i/=), L6 ��TN-c-�47$UTN 
/=3J-2TN-iOQ/1), #6` L6Y),6C/=->;wTaI5-iOe)��pOhOe #^[I54i;=)'Ta #6XTQd%I54im#- �L� 4i65&Y8:I%I5-c65&<)*n`8�� K�O PQPSRUTSV M
P-W-X.PQY[ZSW\TS]5NTMHR_^
Pwd
M-`aPSR9YSPSW\YbY�P#X5RcP�` RcTSRdTfegTSV M
P-W-X.PQYhZiW\TS]5NTMHR_^
PwdjO PQY�RcPSRUTSV M
P-W-X.PQY[ZSW\TS]5N MHR_^
P�/13%- RcRk`OP-W#l'mn]kPSWo` Rqp PrW\PSR�Z�P
TfesTSV M
P-W-X.PQYtZiW\TS]5N MHR_^
Pwd@O PQPSRTN�P-W Q&P RcX.PQYbZSW\TS]5N MHR_^
Pwd4M-`uPSR9YSPSWQYUY�P-X5RcP�` RcTSRvTfe N�P-W7Q&PARcX.PQYbZSWQTS] N MHR_^
Pwd
O PQY�RcPSR N�P-W7Q&PARcX.PQYhZiW\TS]5N MHR_^
Pwdu/=3%- RcRk`OP-W#l'mn]kPSWo` Rqp PbWQPSR�Z�PrTfe N�P-W7Q&PARcX.PQYbZSWQTS] N MHR_^
PwdwO RcR�RcO[]'OxZSW\TS]5N
MHR_^
P}4765&dO[Pzy RcO[]'O;ZSWQTS] N�MHR_^
PwAG8 FH"%;1/=3%->;0ZL47;1)U47EJ$,-hmL),Z.-iTG/=3%-rR2]kO[V&P-W{Tfe|TSV M
P-W-X.PQY}ZSWQTS] N�M}/=354i/:47;1-
),6XOQ$,"5&C-i&S),6`/13%-o^[-i4#TN"%;=-]T� 7F m#;= L"%I{TN),�c- A

8hTk-cnCI%$'47654i/= #;1M{ZL47;=)'47E%$*-iTk/13%-2FH #$*$, i�D),6%m��0-c;1-ROQ L65Ta)'&<-c;=-]&�Kk/13%-RI%3CM<$* #m#->6%-c/=)'O�ZL47;1)U4iE%$,-iT MON?P7QHR�P M
476X&UW P~Z�RcTSRCd</=3J-kZL47;1)U4iE%$,-iTG 7F�/13%-kIJ3<MJTa)'Oc47$5-c6CZ<)*;= L6%^[-c6C/L�2PSVHRq`uP�`Hd��2PSV5Rq`aP�`�M-`aW�]�Q�`a]kW Pwd�p�P�` Rq`a]kY�Pbd�`u� N-RDQoP�p
`OP-O N�P-W\P�`a]kW Pwd�W\PSR�Z�P�Tfe�`OP-O N�P-W\P�`a]kW Pwd�X�PSWARcPSV5Rqp Rq`a��Tfe�`OP-O N�P-W\P�`a]'W Pwd�`u� N-RDQoP�p@Y�P ND`c�Cd{WQPSR�Z�P�Tfe�Y�P ND`���Med
Y�P ND`c� QoTSRk`aTS]kW�RcR9Y�P\yidW/13%-�&<),-c/}Z#4i;=)'47E%$*-iTkFH #;POQ-cI%3X47$, LI5 C&%TQd��pTN3%-iTo476X&z^`47^�^[4i$UT@� E%)*;w&%T��H COcOQ"%; �
;=->65OQ-.d7FH;1-��."%-c65OQM 4765&9I%;= LIK L;=/1), #6r&%47/b4 FH #;!-c),/13%-c;�� J ��/=3J-k"%6XTaI%$*),/!Oc47/1-cm# L;=)*-iT�� /= L/w4i$ ¤oZL47;=)'47E%$*-iTf��d � � �
/=3J-(FH . C&�Oc4i/=-cmL #;=)*-iT2TNI%$,)*/oE<M{�D3%->;=-9/=3%-cM{ CO>OQ"%;o),6�/13%-9�D47/1-c;POQ #$*"%^[6�� /= #/b47$ � ª`ZL4i;=)U4iE%$,-]Tf�G #; � � �
FH . C&{Oc4i/=-cmL #;=)*-iTDTaIJ$,),/DECM[/13%-o COcOQ"%;1;=-c65Oe-�)*6`/=3%-P�D47/1-c;:OQ L$,"%^[6r4765&`/=3%-c)*;Dm#;1 #"%I%)*6%m9I547/1/=-c;165T}� /= L/w47$

¤ �



¤ � ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

¤ J ZL47;1)U4iE%$,-iT8� �bA
y03%-[ZL4i;=)U4iE%$,-]T  L6�/=3J-SI%3CMJTa)UO>47$G-c6CZ<)*;= #6J^[-c6C/k�!-c;=-R"5TN-i&z)*6z/13%-[^`4i),6{;=->m#;=-]T=Ta)* #65T ��TN-c-SE5-c$* i���

4i65&�)*6{/=3%-94i6547$*M%TN)UTh 7F�/=3%-9Oe .-&L`Oe),-c6C/wTD 7F�/=3%-RZL47;1)U4iE%$,-�W P~Z�RcTSR<AR�% #;}/=3%-R$'47/=/1-c;h�D3%)'O�3\4cZ.-c;b47mL-iTk 7F
/13%-iTa-oZL47;1)U4iE%$,-iT0�!-c;=- Oc47$'OQ"%$U4i/=-i&SFH L;D-i4#Ow3`;=-cmL), #6�A

�% #; Ta #^�-SZL47;1)U4iE%$,-iTo/=3%-9),6CFH #;=^r47/=)* #6\�D4LT�^[)'T=Ta)*6%m[FH #; Ta {^`4i6<M OQ #^9E%),6X47/=)* #65Th iF}TaI5-iOQ)*-iTo4765&
;1-cm#)* #6���� I5 LI%"%$U4i/=)* #65T �o/=354i/R6% {4i/=/=->^[I%/o�D4LT2^`4#&<-9/= �),65Oe #;=I5 L;w47/1-`/=3%-c^|)*6�/=3J-[^`47)*6{^[ C&<-c$'TQA
8k$*$�/13%-iTN-RZ#4i;=)'47E%$*-iToOc476\E5-R;=-cm 47;w&C-i&z4LThI%;= LIK->;=/=)*-iTh 7F�/=3%-9TNIK-]OQ),-iT}4765&z iFH/=-c6{/13%-c;1-R�D4#Th L6%$,M{ L6%-
^[-]4#Ta"J;=-94cZL47),$'47E%$*-SI5-c; TaI5-iOQ)*-iTQA�y03C"5TQd�),/2��4#TP4#T=TN"%^[-i&{/=3X47/947$*$G/=3%-iTN-SIJ;= #I5-c;1/=)*-iT24i;=-`4LOcOQ #"J6</1-i&
FH L;0ECMS/13%-hZL47;1)U47EJ$,- MON?P7QHR�P Mh)*6[/=3%-}^`47)*6S^[ C&C-c$UTed#E%"%/:4L&%&<),/1), L6547$*$,M.d./=3J-hOQ .-AL`OQ)*-c6C/wTW 7F4MON�P7Q5R�P Mo�!-c;=-
FH"%;1/=3%->;:47654i$,MJTa-i&`),6�&<-cI5-c65&C-c65OQ-o 7F /=3%-iTN-oZ#4i;=)'47E%$*-iTQA��@3%-c;1-�^� #;=-}/=354i6Y #6J-RTa/1"5&<M[;1-cI5 #;1/=-i&`/=3%-iTN-
^[-]4#Ta"J;=-iTWFH #;:42m#)*Z.-c6`TNIK-]OQ),-iTD4i6�4]Z.->;w47mL-o�D4#TDO>47$UOe"%$U4i/=-i&S�!-c),mL3%-i&SECM[/13%-h6C"%^SE5-c;! 7F  #E5TN-c;=ZL4i/=), L65T
)*6�-]4#Ow3YTN/="5&CM.A

y03%-iTN-DTNIK-]OQ),-iTuTNI5-iOQ)��KO ZL4i;=)U4iE%$,-]T�)*65OQ$,"X&<-i&k/13%-0I%3CMC$, #mL-c6%-c/1)UO�ZL4i;=)U4iE%$,-+enPSO Rqp��7dc/13%-DTN COQ)U4i$<ZL4i;=)U4iE%$,-]T
ZSWQTS] N! �]�RcY�Rq`a�7d'ZSW\TS]5N�M-`uW-]�Q-`u]'W P}4765&Up R e
P7M-`u� p Pwd5/=3%-h$*)�FH- � 3%)'Ta/= L;=MRZL47;1)U4iE%$,-iTG #6�Ta)*�c-�Kwp P-R�Z�`c� Tfe%e
P#O[P�p P Med
" P R Zz�'`rTfe=e
P-O[P�p P7Med�p P-R�Z�`c� Tfe O[P�p P Med " PAR Zz�'`rTfe�O[P�p P Med{p P-R�Z�`c� Y�RcO[TSW N9�8R MnO2d " PAR Zz�'`rY�RcO[TSW N9�8R MnO2d L6�;=-cIJ;= C&<"5Oe/=), L6�K�M
PQP.MnTSR9P�p Rq`a�7d@p P#R�Z�`c��Tfe[Z�P M-`uP�` RcTSR<d@p P#R�Z�`c� Tfesp�P�Q�`aP�` RcTSR<d QoP�p�X5RcR�Z RcRk`OP-W�XnP�ph476X&z #6
^`4i/="%;b47/1), #66KdP�Z�P�Tfe=e
P-O[P�p P7MUP�` O[P�`a]kWQP�` RcTSRCd@p P-R�Z�`c� Tfe�e
P-O[P�p P M P�`[O[P�`a]'W\P�` RcTSR<d�P�Z�P�Tfe�O[P�p P7MUP�`
O[P�`a]kWQP�` RcTSRCd%p P#R�Z�`c��TfegO[P�p P MsP�`�O[P�`a]'W\P�` RcTSR<dBO[Pzy.RcO[]kO�p R e
P MON2PSRdTfe�e
P-O[P�p P MedwO[Pzy RcO[]'O p R e
P MON2PSR
Tfe O[P�p P MeA

?h4i/w4SFH #;o/=3J-iTa-RZL47;1)U4iE%$,-iT:�D4#ToTN/=),$*$�6J #/P4cZ#4i),$'47E%$*-�FH #;P4i$,$GTNIK-]OQ),-iTeA2y03C"5Tk/13%-9OQ .-&LrOQ)*-c6</bTg iFD/13%-
^`4i),6`^[ C&<->$ FH #;h/13%-2ZL47;1)U4iE%$,-�MON?P7QHR�P M2�!-c;=-P;=-cmL;=-iT1Ta-i&�47m 47),6XTa/o/=3%-gZSW\TS]5N# �]�RcY�Rq`u�idDZSW\TS]5N M-`uW-]�Q�`u]'W Pbd
/13%-BenPSO Rqp��24i65&S/=3J-D/a�! o;=-cI%;1-iTa->6</b47/=)*Z.-iT FH #;G/=3%-D$*)�FH- � 3%)'Ta/= L;=MPZ#4i;=)'47E%$*-iT@p P-R�Z�`c��Tfe�e
P-O[P�p P Mo4i65&�p P-R�Z�`c�
Y�RcO[TSW N9�8R MnO2A

:-�
	��
#% &�
#%��	���$ � � [����� 
xY"%$*/=)*I%$,-o$,)*6%-i4i;h4i65&�$* #mL)UTa/1)UOo;=-cmL;=-iT1Ta), L65Th�0-c;1-2"5TN-i& A  !47;=)'47E%$*-iTD�0-c;1-R$, #m�/=;w4i65T¦FH L;=^[-]&��D3%-c;1-R6%-iO �
-iT1T=4i;=M � E54LTa)UO>47$,$*M[4i$,$p;=-iTNIK L65Ta-}Z#4i;=)'47E%$*-iTD4765&�47$,$�OQ #6C/=)*6<"J #"5TG-cn<IJ$U476X47/= L;=M[ZL4i;=)U4iE%$,-]T�-cnJOQ-cI%/@�2PSV5Rq`aP�`Hd
�2PSV5Rq`aP�` M-`uW-]�Q�`u]'W P�476X& p�P�` Rq`a]kY�Pbd0TN-c-[4i$UTN \Ta-iOQ/1), L6� #6�),6C/=->;wTaI5-iOe)��pO9OQ #^�I547;1)UTa L6ud�IX47m#- �L� 4765&�8kI �
I5-c65&C),n 8��wA��% #; 4�m#)*Z.-c6\;=-cmL;=-iT1Ta), L6�I%;= LE%$,-c^ 4YEX4#Ow+<��47;w&&%#FH #;1�D4i;w&�TN/=-cIC�D)UTN-[I%;= COe-i&<"%;1-[�D4LT2OQ L6 �
&<"XOQ/=-i&Y"XTa),6Jm�/13%-9BD�=v OQ;=)*/=-c;1), #6 ��BD�=v'�)( �+* ^`4in<$* #m � $*3-,/. * $* #m �10 �wdu�D3%->;=-!.{)UTk/13%-96<"%^9E5-c;D 7F
ZL47;1)U4iE%$,-iTR4i65&20@/=3J-�6C"%^9E5-c;o 7FPOc4LTa-iTR),6XOQ$,"5&C-i&z),6_4{^[ C&<-c$�4765&�^`47nC$, Lm � $,3�/13%-`^`47nC),^9"%^ $, #m �
$*),+.-c$*),3% . C& �bA

y03%-�T=4i^[I%$,-9TN),�c-2FH L;P4�m#)*Z.-c6{;=->m#;=-]T=Ta)* #6\�D4LT�;=-]Ta/=;1)UOQ/1-i&Y/= `/13%-[O>4#Ta-]T �D3J-c;=-�47$*$W/=3%-96%-iOe-iT=T147;=M
ZL47;1)U4iE%$,-iTW�!-c;=-:+<6J 7�D6�AGxY C&<-c$p4#T1Ta"%^[IJ/=), L65TW�0-c;1-hOw3%-iOw+.-i&o"5Ta)*6%m2mL;w47IJ3%)UOc4i$5^[-c/=3J C&%T���Ta->-kE5-c$* 7�_ #6
/13%-P&<-c/w4i),$'T0 7F /=3%-h�5654i$�->Z#4i$,"54i/=)* #65Ted%I547mL- Jc� ¤ �bA

�G4#Ow3[ 7F�/13%-:/=-c6[^�-i4#TN"%;=-iT� 7F�m#;1 #"%I�TN),�c-:�D4LT�"5TN-i&[4#TG/=3%-:;=-]TaI5 #65TN-oZ#4i;=)'47E%$*-k)*6[TN-cI547;b47/1-�;1-cm#;1-iT �
TN), #6XTQAh8}Tk/=3%-]Ta-2^�-i4#TN"%;=-iT0 iF!m#;= L"%I Ta),�>-��!-c;=-P3%),mL3%$,M�OQ L;=;1-c$U4i/=-i& ��Ta->-26%-cnC/}Ta-iOQ/1), L6 �wd5/=3%-P)U&<-]4(��4#T
/13547/h L6%-9Oc4i6\Ta-c-P/=3%-iTN-R^[ C&<-c$'Tk4LTh4S+C),65&` 7F!;= LE%"5TN/=6%-iT1T#�]Ta-c65TN),/1),ZC),/NM{4i6547$*M%TN)UTk�D)*/=3%)*6Y/=3J-2$, CO>47/=)* #6
4i65&[Z#4i;=)'47E%)*$,),/NMP^[-i4#TN"%;=-]TQAWy03J-�->n<I%$'47654i/= L;=M9Z#4i;=)'47E%$*-iT�/13547/:4i;=-h)*^[I5 #;=/b476C/G),6[^`4i6<MR iFW/13%-h^[ C&C-c$UT
TN-c-c^	/= 9-cn<IJ$U47)*6[/=3J-�ZL4i;=)U4iE%),$*),/NM�4765&`I547/1/=-c;165Tg)*6[/=3J-�;1-iTaI5 L65Ta-PZ#4i;=)'47E%$*-�^� .Ta/D;1-c$,)'47E%$*M.A

y03%-P^[),6%)*^R"%^�m#;1 #"%I Ta)*�c-POQ #"%$'&�6% L/kE5- Ta"%EC�=-iOe/=-i&[/= �49Ta/w4i65&%4i;w&{;=-cmL;=-iT1Ta), L6{4i6547$*M%TN)UTDEK-]Oc47"5TN-
^`4i6<M9 7F /=3%-iTN-o #E5TN-c;=ZL47/1), L65Tk�0->;=-o #6%- ��Ta-c-P47$'Ta [/13%-o6%-cnC/:Ta-iOe/=), L6 �wA!8k6�47/1/=-c^�I%/0��4#TD^`4#&<-o/1 S"5TN-
4R$, Lm#)UTN/=)'O ;1-cm#;1-iT=TN), L6Y #6��D3%-c/13%-c;D^[)*6%),^`4i$5m#;= L"%I{TN),�c-o-��."54i$,$,-]&r L6%-o #;h6J #/cA�y03%)UT0��4#Tk6% L/gFH-]4#Ta)*E%$,-
�D)*/=3\/=3%-9I%;=-]Ta-c6C/o&%4i/w4YTN-c/oE5-iOc47"XTa-9/=3%-c;1-R�0-c;1-S6C"%^[->;=)UO>47$uI%;1 #E%$*-c^`Tk)*6\Ta #$*Z<)*6%m`/=3%-9-��."547/1), L65To4#T
-iTN/=)*^`47/1-i&(IJ;= #EX47E%)*$,),/1),-iT0�!-c;=-}/= . `OQ$* .TN-h/= 9�c-c;1 94765&` #6%-.A

8k$*$%-cnCI%$U4i6547/1 #;=MPZL47;=)'47E%$*-iTW�0-c;1-D),65Oe$,"5&<-]&2),69/=3%-D^[ C&C-c$UTW4LT�)*65&<)UO>47/=-]&2),6R/=3J-hTN-iOQ/=)* #694iEK iZ.-.AG�% L;



��� 	 ������� ��� ����� � � ��� � 	 ��� ������� � ��� � ���!� � 	 ��� ¤ £

/=3J-h&<)*-c/G #6%$*MR/=3%-:ZL47;1)U47EJ$,-iTW 7F�42OQ->;=/w4i),69TNI%$,)*/�$*-cZ.-c$ � J KWE<MPI%;=-cMR/NMCI5-.d � K�ECMRI%;1-cMR/NM<I5-}4765&S$* COc47/1), L6
),6R��47/1-c;!OQ #$*"%^[6ud � K�E<MPI%;=-cMP/NM<I5-.d#$* COc47/1), L6S)*6R�D47/1-c;!OQ #$*"%^[6 4765&Rm#;1 #"%I%)*6%moI547/1/=-c;16 ���D4LT )*65OQ$*"5&<-i&
47/D/13%-oT147^[-:/=)*^[-.A��WZ.-c;=MR^[ C&C-c$ ��4#TDOQ L65&<"5OQ/1-i&S)*65OQ$,"X&<),6%mo COcOe"%;=;1-c65OQ-.d.FH;=-��."%-c6XOQM94765&[I%;1 #I5 #;1/=)* #6
476X&r)*65OQ$*"5&<),6Jm2/=3J-� CO>OQ"%;=;1-c65OQ-}Z#4i;=)'47E%$*-iT0 #6%$*M.AW�% L;D/=3%-o$U4i/=/1-c;cdC/=3%-PT=4i^[I%$*-hTN),�c-h��4#T03%)*m#3%-]Ta/:476X&Y47/
/=3J-2T147^[-o/1),^[-:/=3%-o)*6<FH #;1^`47/1), #6` L6YI%;1-cM`TaI5-iOe),-iT0��4#T0$,-]4#Ta/:-��."%),Z. CO>47$�A y03%-2^� C&<-c$uTN-c$,-]OQ/=)* #65T0�!-c;=-
OQ L65&<"5OQ/1-i&�)*6{4S��4cM�/13547/:-i4LO�3� COcOQ"%;1;=-c65Oe-ROc4i/=-cmL #;=M�OQ L"%$U&`E5-R),65OQ$*"5&<-i&`TN),6%mL$,M`E%"%/:/=3%-oFH;=-��."%-c6XOQM
476X&�I%;1 #I5 #;1/=), L6{Oc4i/=-cmL #;1),-iTD�0-c;1-h-c)*/=3%-c;!),65Oe$,"5&<-]&[47$*$u #;:6% #6%- A

8h&%&<)*/=)* #654i$,$,M d E54#TN-i&{ #6\/=3%-9;=-iTN)U&<"X47$ � I%$* #/wTh iFD),6J),/=)'47$W;1-iTa"J$,/wTed /=3J-S)*6</1-c;w4LOQ/=)* #6{E5-c/N�0-c->6 MON?P7QHR�P M
476X&�W P~Z RcTSR��D4LTg)*65OQ$,"X&<-i&[),6`/=3J-�->Z#4i$,"54i/=)* #6Y iFG/=3J-�^r47),6�^[ C&<-c$'TQd%/=3J-2T ��"X47;=-]&�p P-R�Z�`��
Y�RcO[TSW N9�8R MnO
476X&Y/=3%-o),6C/=->;w4#Oe/=), L6`EK->/a�!-c-c6dp R e
P M-`a�zp P94765&[enPSO Rqp��S),6�/=3%-P-cZL47$,"X47/=)* #6� 7FG/13%-ROQ .-AL`OQ)*-c6C/wT0 7F MON?P7QHR�P M
476X&�/=3J-2T ��"X47;=-]&
`a� N-RDQoP�p�`OP-O N�P-WQP�`u]'W P:),6`/=3J-2Oe .-&L`Oe),-c6C/wTG 7F W P~Z�RcTSR<A

�G4#Ow32;=->m#;=-]T=Ta)* #6PI%;= LE%$,-c^ �D4#T�&<-Q�X6%-i&�ECMh/13%-!OQ #^9E%),6X47/=)* #6o 7FX #6%-! 7F5/13%-G;=-iTNIK L65Ta-DZL4i;=)U4iE%$,-]T�� Jc� �
�D),/13[ #6J-� iF�/=3%-}/=3%;1-c-h$,->Z.-c$UT� iFG&C-c/w4i),$5),6`TNI%$,)*/=/1),6%mP/=3%-o&C),-c/!Z#4i;=)'47E%$*-iTQd.-c)*/=3%-c;!),65Oe$,"5&<)*6%mo COcOQ"%;1;=-c6XOQ-.d
FH;=- ��"%->65OQM`4i65&�IJ;= #I5 L;=/=)* #6\ #;h CO>OQ"%;=;1-c65OQ-R L6%$,M Ahy03%)'Tk;=-iTN"%$,/bTk),6 §L� ^`4i),6Y^� C&<-c$UTeAh8hT:/=3%- T=47^�I%$,-
Ta)*�c-9�D4#To^`47)*6%$,M�m#)*Z.-c6zECM{/=3J-[;=-iTNI5 #65TN-[ZL47;=)'47E%$*-`476X&zE<M{�D3J-c/=3%->;R47$*$G/aMCI5-iT� iF}&<),->/�ZL4i;=)U4iE%$,-]T� #;
 COcOQ"J;=;=->65OQ-o #6%$*M[�0->;=-o),65Oe$,"5&<-]& d%�!OQ #65TN)U&<->; �#� 
 Ta"JE%^[ C&<-c$'T �R�D3%)UOw3[)*6�)*/wTN-c$�F OQ #6C/w4i),6`/=3J;=-c-o^[ C&<->$UT
-i4LO�3 � /13%-P&<)��p-c;1-c6C/0$,->Z.-c$UTW 7F�TaI%$*),/wT0)*6`/=3%-P&<)*-c/0ZL47;1)U4iE%$,-iT �wA

B0 #/13{/=3%-9OQ .-AL`OQ)*-c6C/wT0 7F!/13%-RZL47;=)'47E%$*-�MON�P7Q5R�P M94i65&�W P~Z�RcTSRY�!-c;=-2FH"%;1/=3%->;k;1-cm#;1-iT=TN-i&{47m 47),6XTa/o$,)�FH- �
3%)'Ta/= L;=M{ZL47;1)U4iE%$,-iTP4765&{ZL47;1)U47EJ$,-iTo 7FD/13%-9I%3<MJTa)'Oc47$G-c6CZC),;= L6%^[-c6C/:4#TP&<-iT1OQ;=)*EK-]&z4iEK iZ.-.A�y03%-[6C"%^9EK->;
 7F ^[ C&<-c$'TROc47$'OQ"%$U4i/=-i&���4#TRm#),Z.->6ECM�/=3%-`6C"%^9EK->;R 7Fo/13%- §#� ^[ C&C-c$UT2/13547/�4#OQ/1"547$*$,M�)*65OQ$*"5&<-i&�/=3J-
ZL47;1)U47EJ$,-iT MON�P7Q5R�P MP4i65&�W P~Z�RcTSR<A

y03%-G^`47nC),^9"%^�^[ C&<->$#�D),/13o�D3%)UOw3h/=3J-�EX4#Ow+<��47;w&&%#FH #;1�D4i;w&�IJ;= COQ-i&C"%;=-G�D4LTuTa/b47;=/1-i&���4#T ;1-iTa/1;=)UOe/=-i&
ECMR/=3%-}4cZ#4i),$'47E%$*-:&%47/b4R4765&SECM2/13%-:6<"%^9E5-c;W iF Oc4#TN-iTW),69/=3%-}&%47/b4�E54LTa-��H/= L/w47$p6<"J^SE5-c;� 7F Oc4LTa-iTAK � ¨#� �bA
��6`I%;=)*65OQ),IJ$,-o4R$,)*6%-i47;!^`47)*6[-Q�p-iOQ/bTg^� C&<-c$ )'TDOQ #6XTa)U&C-c;=-i&pAG�k #6 � $,)*6%-i4i; � -.A%mJA ��"54L&<;w4i/=)'O �0-e� -]OQ/wT0�!-c;=-
&<-c/1-iOQ/1-i&S�D),/13Y/13%-Pq � � I%$* #/wT � ;1-iTa)'&<"54i$UT0I%$*"5TkOe #^[I5 #6J-c6</!-Q�p-iOQ/DZ.-c;bTa"5T0->n<I%$'47654i/= L;=M`ZL47;=)'47E%$*-iT �!4i65&
/=-]Ta/=-]& ��Ta-c-o6%->n</�Ta-iOQ/1), L6 �wA

8hT2;=-]Ta)U&C"547$'T��0->;=-[I%$* #/1/=-i&�47m 47)*65Ta/94i$,$:OQ L^SE%)*6547/1), L65Th 7F}/a�! {I5 .T=TN),E%$*-`-cn<IJ$U476X47/= L;=M\ZL47;=)'47E%$*-iTQd
47/`$*-i4#TN/�/N�! %.��4cM % ),6C/=-c;b4#OQ/1), #6XT[Ta3% L"%$U&�354cZ.-{EK->-c6�&C-c/=-iOe/=-i&_4765& �!-c;=-{/1-iTa/1-i&j)�F 6%-iOQ-]T=T=4i;=M ��Ta->-
6%-cnC/DTN-iOQ/1), #6 �wAGy03%-h)*6</1-c;w4LOQ/=)* #65TGE5-c/N�0-c-c6rTaI5-iOQ)*-iT04i65&`47$,$p #/13%-c;DZL47;1)U47EJ$,-iTed<E5-c/N�0-c->6SFH . C&�ZL47;1)U4iE%$,-iT
476X&Y/=3%-P),65&<)'Oc47/1 #;h�D3J-c/=3%->;h&<)*-c/:�D4#TDFH;= #^�/13%-9T=4i^[-o;=-cmL), #6\4i65&YE5-c/N�0-c->6�FH . C&{Z#4i;=)'47E%$*-iTk4i65&Y/=3J-
6C"%^SE5-c;! 7F  #E5TN-c;=ZL4i/=), L65T0FH;= #^��D3%)'O�3r&<),-c/D��4#T:Oc47$'OQ"%$'47/=-]&S�0-c;1-h/=3J #"%mL3</:/= 9E5-�$*),+.-c$*MR/= 9 COcOQ"%;:4i65&
/=3C"5T0mL;w47IJ3%)UOc4i$,$*M`O�3J-iO�+.-]& FH L;:Oc47;1-QFH"%$,$*M.A

���� 5,��+�
 ' �.��� �
[��T��	�#%�X A�
��B���#� H�T1�	��
���Y	8�.��� ' �?�5�G	��
� �
�����
�� 5 5#%���
y03%-{;1-iTaI5 #6XTa-\Z#4i;=)'47E%$*-iT(�!-c;=-\4i$,$:3%),mL3%$,M_OQ L;=;1-c$U4i/=-i& A�y03J-\OQ #;1;=-c$'47/=)* #6�OQ .-AL`OQ)*-c6C/wT2E5-c/N�0-c->6j/=3J-
;=-]TaI5 #65TN-SZL4i;=)U4iE%$,-]T � -cnJOQ-cIJ/gFH L;h/=3%-R^�),6%)*^R"%^ mL;= L"%I�TN),�c- �0;b476%mL-i&�E5-c/N�!-c-c6 � A §L¨ 4i65& � A¥¤ ¨ �D),/=3 4
^[-i&C)U476` iF � A©¤ J A2y03C"5TQdp),/}Ta-c-c^�-i&[;=-i4LTa #6X47E%$*-S/1 `4#T1Ta"%^[-P/=354i/o/=3%-iTN-2;1-iTaI5 #6XTa-9Z#4i;=)'47E%$*-iTkE54LTa)UO>47$,$*M
^[-i4LTa"%;1-h/=3J-2T147^[-oI54i;w4i^[-c/=->;cd%4i65&�/13<"XTQd%/=3J-2&C)��p-c;=->6</ ��Ta"%E � ��^� C&<-c$UTDO>476`E5-RTa->-c6�4#T:4STN-c65Ta)*/=)*Z<)*/aM
476X47$,MJTa)'T�FH #;P/=3%-`-cnCI%$U4i6547/1 #;1MzZL47;1)U4iE%$,-iTo/=354i/947;1-�)*65OQ$*"5&<-i&{),6�/13%-[^[ C&C-c$UTeA{?k-c/b47),$'T� L6/13%-[^`4i),6
^[ C&<->$UT04i;=-Pm#),Z.->6[),6�y�47E%$*- Je� A

8h&%&<)*/=)* #654i$,$,M`/1 [/=3%-RZL4i;=)U4iE%$,-]Tg$*)UTa/1-i&�)*6\y�4iE%$,- Je� 476X&�^[->6</1), #6J-i&[),6Y/13%-R^[-c/13% C&%T:�g;b476\TN #^[-
;=->m#;=-]T=Ta)* #65T2�D)*/=3� L/=3%->;9Ta-c/bT� 7F}ZL47;1)U47EJ$,-iTAK ��4 �o/13%-dPSX.P-WQP�Z�P[ZiW\TS]5N MHR_^
P[�D4LT2;=-cmL;=-iT1Ta-i&�4im.4i),65TN/947$,$
ZL47;1)U47EJ$,-iTG-cn%Oe-cI%/ MON�P7Q5R�P7MP4765&dW P~Z RcTSR<AWy03%-o;1-iTa)'&<"547$p-c;=;1 #;D)*65OQ;=-]4#Ta-]&[47E5 #"J/ J A £ /1),^[-]T�4i65&[;=-iTN)U&<"X47$UT
&<-cZC)U4i/=-i&�Ta/=;1 #6%mL$,M[FH;= L^ 4R6% L;=^`4i$u&<)'Ta/=;1),E%"J/=), L6uA�� E �G/=3%-h)*6</1-c;w4LOQ/=)* #65T0E5-c/N�!-c-c6TMON�P7Q5R�P MP4i65&t�2PSV5Rq`aP�`
476X&UMON�P7Q5R�P M�4765&��2PSV5Rq`uP�`*M-`aW�]�Q�`a]kW PR�0-c;1-[4i$UTa `)*65OQ$,"X&<-i&Y),6\/=3J-S;1-cm#;1-iT=TN), #6XT� 7F�PSX.P-WQP�Z�P ZSW\TS]5N MHR_^
Pwd
/=3J #"%mL3S/13%-c;=-D��4#T�6J ��Ta/1;= #6Jm ��),65&C)UOc4i/=), L6�FH L;�)*/�)*6R/=3%-D;1-iTa)'&<"54i$UTQA 8hTWOQ L"%$U&2/13%-c6RE5-D-cnCI5-iOQ/=-]& d7/13%-iTN-



¤ § ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

y�47E%$*- Je� K��k"J^SE5-c;9 7F  COcOQ"%;1;=-c65Oe-iT[ 7FR/13%-\&<)�� ->;=-c6C/[-cnCI%$U4i6547/1 #;1M@Z#4i;=)'47E%$*-iTS),6 47$*$h^[ C&<->$UTQA���K
�k"J^SE5-c;G 7F  COcOQ"%;1;=-c65Oe-iT0),6[/13%- �#� Ta"%EJ^[ C&<-c$'TQAGq:476%mL-�K0TN),mL6Y4i65&�;b476%mL-2 iFWZL47$*"%-iTD 7F OQ .-&LrOQ),->6</bTQA

�������
	���������������������� � � �  ! " # $ % &
' �(��)*�������+����(���-, �.	/�.	/�0	1�0	1�0	��0	1�0	1�0	/�.	/�.	
��2
��+���
�3)�	���4��������+����(���15 �����6��
�7�8��9��(��� :<; 9<�3)���6�	���(9<�3� =>=�=>=�?�=>?�=>=�?0= = = =>=�?
����6���	� :<@ 9<�3)���6�	���(9<�3� =>= ?�?�=>?�=>=�?0= = = =>=�?
A ����()7�B) ; C D8EF=�GIHJD8EF@�? : : : = = =
��)���K9�)7K
��� ? H D8EF?�?IHJD8EF?�= : :
�+�3)��()7K ' � = H D8EFD
:�HJD8EFD�? = : :
)�4
���9<�B�L)��<M-�NE O C :�:�EFPIHJ?�Q
EFP : : : =
�����6��R	3ST)��<M-�NE D
�3�����+���NEU)��<M-� = C D8EF=
:�HJD8EF=�P = : =

: H D
EVO�D :
)�4
���9<�B� ' �<�) A O C D8E+:�:�HJD8E+:<; ? ? = =
�����6��R	3S ' �<�) A = C D8E+:<?IHJD8E+:<Q = ? ?
9�	���)�	�K
�W��� ' ��2 O C D8EF?�?IHJD8EF=3O = ? = ?
�K
MX�
�<�Y	3SZ6��	�K
�� ? C D8EF=
:�HJD8EF=3O =>=
	3[\9�] O C D8E^O�DIHJD8EFQ3O : : : :
	3[_S G C D8EF=�PIH`:�E^Oa: :�:>: : : : :
Sb[\9�c
Sb[_S�c�Sb[dM : HJD
EeD
:�HJD
EeD
: :
	3[\9�[dM = H D8EF@�DIHJD8EF;�D : : :
	3[_Sb[\� O H D8EF@
:�HJD8EFG�Q : : : :
	3[\9�[d� : H D
EeG�@ :
	3[\9�[\� O C D8EF@�?IHJD8EF;�Q : : : :
	3[_Sb[dM = C D8EF@�;IHJD8EFG�D : : :
	3[\9�[dMf[\� O H D8E^O�PIHJD8EF;�D : : : :
	3[\9�[d��[\6 : C D
Ee@�= :
	3[\9�[d��[\� : H D
Ee;�P :
	3[dMf[\��[\6 : H D8EF;�=IH`:�EFP�Q : :
	3[\9�[dMf[\6 : C D
EeG�; :
	3[_Sb[\��[\� : C :�Ee?
: :
	3[_Sb[\��[\� : H D
Ee@�D :
	3[_Sb[d��[\� : C D
Ee@�Q :
	3[\9�[\��[\� : H D
Ee;3O :
	3[\9�[\��[\6 : C :�EeD
: :
	3[_Sb[dM�[\� @ C D8EF@3O3HJD8EFP
: :>:�: :�:
	3[_Sb[d��[\� ? H D8EF@�QIHJD8EFG
: : :

gXh*iTj<k�l7mnj7oIl-p<qsr�l7m�k�l�t-o<mnp<usvwr�xFy�l�z+{*iT|7}<~I���I�<���^�<���������U��iT��l�t<x�j<��p<qsr�l7m�k�l�t-o<mnp<usvwr�xFy�l�z\|��<�<�I�<~I}<���L��i�r���jI��t<jIm\t
t<l�k7x�j<�bx+p<�Xp\�Yp<qsr�l�m�k�l�t�o<mnp<usv-r�xFy�lRz\|7�I�<�I�<�<�I���<�*i
x+����l�m��\��u�jIm��bx(��l�m\j<�Io<l*p\��p<qsr�l7msk7l�t�oIm\p<usv-r�xFy�lRz\|I|7�I�<�< I�<�s��¡Ti
jIk7l�m\j�o<l
vBl�m\¢�l�x+k�ldtXoIm\p<usv�r�xFy�l£zn|<|7�I�<�I ����s�a¤¥i¦�*l�t<x+jI�§vBl�m\¢�l�x+k7l�t¨oIm\pIusv©r�xFy�l�z\|I|7�I�<�< I�<�s�aªRiNr��bj<��tIj<m\t�tIl7k�x+jI��x+pI��pn��v�l7mn¢dl�x+k�l�t
o<mnp<usv-r�xFy�lRz\|I|7�<�I�< �|7����«�ix+���bl7m��\��u3j<m��bx(�(l¬mnj<�<oIl�p\��v�l7mn¢dl�x+k�l�t�o<mnp<usv-r�xFy�l�zn|7�<�I�<�����<�s�<�i�*j7®Ix+��u3�¯pIq�r�l�m�k�ldt�oIm\pIusv-r�xey7l
z\|��<�<�I�<}I~<����°�iN�*x+��x+�*u3�±p<qsr�l�m�k�l�t²oIm\pIusv�r�xFy�lfzb��|���|7 I�<� ³-��i´��µ(µ·¶���iT�3¸�¸s¹�º\ºn»�¼�¸�»��<¼�µ(½
¶»7��¸�¾À¿TÁ�Ân¾-Â\¾�º\»�»*Ã��IÄ\ÄnÁ�Å�µ�»
Ä\Ã�µ(Á(ÂLµ(»�ÆI»�µ(Äd� ÇfÃ�ºn»�½RÆ<��ºnÁ+��Å�µ(»�Ä�iÈ�º\ÄnÂ¦µ(»�ÂnÂ\»�ºTÉÊÂ_½3Ã�»T��ËaÌ¨»7��Ä\¹�ºn»T��iU�3¸�¸�¹�ºnº\»�¼�¸s»<��Ëdi
Ëbº\»�Í3¹�»�¼�¸�½��IÃaiNÃ�ºn�<Ã�<ºnÂ\Á(�<¼a¶IÄ\»s¸��<¼�Î
µ(»�Â\Ân»�º�ÉÏ¸�µ+��Ä\Ä���ËZÃ�ºn»�½-ÄnÃ�»�¸sÁ�»sÄ�Á_i�Á�¼3ÆI»�º\Ân»�Å�ºd��Â\»�Ä��N¸<i�¸�»�Ã�¾���µ(�<Ã�3Î�Ä7�8ËdiÐÈ�Ä\¾U�aÌÀiTÌf��Ì¨ÌR��µ(ÄZ��¼�ÎÀÅ�Á(º\Î�Ä�¶aÂn¾�Á(º\ÎÀµ�»sÂ\Â\»sº�É
µ(��¸���Â\Á(�I¼-��ËTÃ�º\»s½£Á(¼À¿Z��Â\»�º�¸s�<µ(¹�Ì¨¼§»<i�»�Ã�Á(Ã»�µ+��Ñ<Á(¸<�UÌ£iÐÌ¨»�Än�<Ã»�µ+��Ñ<Á(¸<�8Åai�Å�»s¼�Ân¾�Á(¸<¶UË��I¹�º\Ân¾£µ(»�ÂnÂ\»�ºRÉÏÃ�ºn»�½£ÑIº\�I¹�Ã�Á(¼�ÑXÄ7i
Ä\Á(¼�ÑIµ�»�Ã�º\»s½���Ì£iUÌ¨Á(Ò3»�Îa��ÑiNÑ<º\�I¹�Ã�Á(¼�Ñ*Ã�º\»s½





¤ ¨ ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

 COcOe"%;wT� L6%$,MP),62FH L"%;GTa"JE%^[ C&<-c$'T�4i65&R^[ .TN/=$,M} #6%$*M2),6R L6%-D^[ C&<->$<�D)*/=3%)*62/=3J .Ta-:TN"%E%^[ C&C-c$UT ��y�4iE%$,- JQ� �wA
��/u)UTuTN"%;=IJ;=)UTN),6%mD/13547/�/=3J-�$'47/1),/="X&<-GTa3J #"%$'&�354cZ.-G4:Ta^`4i$,$ � 6J-cm.4i/=),Z.- �%),6 
5"%-c65Oe-� L6om#;= L"%IRTN),�c- dc-iTaI5-iOQ)'47$*$,M
4LT�/=3%->;=-G�D4LT�6% }&<)UT1OQ-c;=6J),E%$*-���"X4#&<;b47/=)'O�-Q�p-iOe/��D3%)'O�3POQ L"%$U&oE5-0-cnCI5-iOQ/=-]&24#Tu3%-c;1-0$'47/=)*/="5&C-�)'T�^�-i4#TN"%;=-i&
FH;1 #^ � �a�. L"%/=3 V� #$*- �W/1 J>¨#� ���k L;=/13YV� #$,- �wA

y03%-�;=-iTN"%$,/bT FH;1 #^ /=3%- &<),->/RZ#4i;=)'47E%$*-iT()'TSTN #^[->�D3547/9),65Oe #65OQ$*"5Ta)*Z.-.A �k6J$,M�ZL47;1)U4iE%$,-iT9&<-iT1OQ;=)*E%),6Jm
�D3%->/=3%-c;}49TaI5-iOQ)��pO FH . C&{/NM<I5-P&<)U&` COcOQ"%;}),6`/=3%- &<),->/k�!-c;=-o),6XOQ$,"5&C-i&[),6Y/13%-2^� C&<-c$UTeADxY .TN/h 7F /=3%-iTN-
ZL47;1)U4iE%$,-iT: #6%$*M� CO>OQ"%;h)*6{ #6%-R L;o4(FH-c��Ta"JE%^[ C&<-c$'Tk4i65&Y/=3J-9Ta),mL6{ 7F!/=3J-R),6�
5"J-c65OQ-o)UT:6% #/oOe #65TN)UTa/1-c6C/
 iZ.-c;D/13%-P&<)��p-c;1-c6</D$*-cZ.-c$'T� 7F�&<-c/w4i),$u iFG/=3%-hFH . C&{Oc4i/=-cmL #;1),-iT ��OQ->I%3547$* #I5 C&%TedK�pTa3�d%^`47^[^r47$UT���E%),;b&%T �bA
8h&J&<),/1), #6X47$,$*M.duE5 #/=3_/=3%-� COcOQ"%;1;=-c65Oe-[ 7FD�pTN3_4765&� COcOQ"J;=;=->65OQ-[ iF}OQ-cI%354i$, LIK C&JT()*6�
5"%-c6XOQ-[/=3J-[m#;1 #"%I
TN),�c-hI5  Ta),/1),Z.-c$*M � /13% #"%mL3Y)*6Y&C)��p-c;=->6</�Ta"%E%^� C&<-c$UT �wAGy03%-]Ta-h)*6�
5"%-c6XOQ-iTD47;1-P47$UTN 9OQ #^�I547;b47/=)*Z.-c$,MP$, i� 4#T
/13%-cMR4i;=-:),6R/13%-D;w4i6%m#-: 7F�4}F�4LOQ/= L;G 7F�4iE5 #"%/ J A £ ��&<-cI5-c65&<)*6%mh L6S/13%-kIJ;=-iTN-c65OQ-! 7F�4iE5Ta->65OQ-: 7F�4oTaI5-iOQ)��pO
FH . C&{Oc4i/=-cmL #;1M �bA

��6YmL-c6%-c;b47$�d5/=3J-2^`4i),6Y^� C&<-c$UTD4i;=-PZ.-c;=M�OQ L65Ta)'Ta/=->6</:),6�/=354i/�� �D)*/=3Y L6%-R-cnJOQ-cI%/1), L6�K=XnPSW&RcPSV5Rqp Rq`u��Tfe
`OP-O N�P-W\P�`a]'W P��G47$*$u/=3%-P-iTa/1),^`4i/=-i&9OQ .-&LrOQ)*-c6</bT�354cZ.-o/=3J-2T147^[-PTN),m#6 4765&`/=3%-oZL47;1)U4i/=), L65TD),6`/=3%- Ta)*�c-h 7F
/13%-o-Q�p-iOQ/wT0)'TDTa^`4i$,$ ��y�47E%$*- Je� �bA

���� 5,��+�  '7�
�?� � [��  &�
��B?��#% 5� 1�	8�.���G	��
��� '7���5�G	��
� �
� �-�
�� 5 5#%�?����' �
[��  5B4����#%�� Y� � ���>�
 
��6@/=3J-{-cZL47$,"X47/=)* #65T9 7FR/13%-\TaI5-iOe),-iTR-Q�p-iOQ/`4i6�4i/=/1-c^[I%/9)UTS^r4#&<- 47/[-cnCI%$'47),6J),6%m\/=3%-\TN),�c-{ iFP/=3%-iTN-
-Q�p-iOe/wThE<M{ZL4i;=)U4iE%$,-]T /13547/ 47;1-[OQ L65Ta/b476C/2�D)*/=3%)*6z/13%-[TNI5-iOQ),-]T ��Ta-c-�47$'Ta �/=3%-9^[-c/13% C&%ThTN-iOQ/=)* #6\ 7F:/13%-
)*6</1-c;wTNIK-]OQ)��pO:OQ L^[I547;1)UTN #6ud%I54im#- �#� �wA

y03%-!T=4i^[I%$*-GTa)*�c-iTKFH #;u/13%-iTN-�->Z#4i$,"54i/=)* #65T �!-c;=-Gm#)*Z.-c6hECMh/=3J-W6<"J^SE5-c;p 7FXTaI5-iOQ)*-iT /=354i/��!-c;=- ),65OQ$*"5&<-i&
)*6{/=3%-R^`4i),6�^[ C&<-c$'Tk4i65&�ECMY/13%-94cZL47),$'47E%)*$,)*/aM� 7FD/13%-R$,)�FH- � 3%)UTN/= #;1M`Z#4i;=)'47E%$*-iTgFH #;o/13%-iTa-9TNI5-iOQ),-]TQAPy03%-
TN"%E%^[ C&<->$UT�/13547/G-cZL47$*"547/1-i&R/=3%-}OQ .-&LrOQ),->6</bT�FH;1 #^�/=3J-D^`47)*6R^[ C&<-c$'T�/=354i/G"5Ta-i&947$*$%/=3J-kI%;1-cM2ZL4i;=)U4iE%$,-]T
 L6�4�mL),Z.-c6 TaI%$*),/o$,->Z.-c$W354L&�4YT147^[I%$*-[TN),�c-9 7F}4iE5 #"%/ �L� 476X&�/13%-9 #6%-iTo/=354i/R-cZL47$*"547/1-i&zOe .-&L`Oe),-c6C/wT
FH;1 #^ /13%-o^`47)*6[^[ C&<-c$'T�/13547/:354#&` #6%$*M["5TN-i&[I%;=-cM� COcOQ"%;1;=-c65Oe-h354#&�4ST147^[IJ$,-oTN),�c-h iF!47E5 L"%/ �L� A

��6YmL-c6%-c;b47$�d5/=3J-9Ta/=->I � �D)'Ta-PE54#Ow+<��47;b&%T � FH #;1�D47;b&%Th^[-c/13% C&�E54LTa-i&Y L6{/=3%- BD�=v@�0 L;=+.-i&`�0-c$*$�47m.4i),6
FH L;0/=3J-k;1-cm#;1-iT=TN), #6XT� 7F�/13%-}OQ .-&LrOQ),-c6C/wTW iFEMON�P7Q5R�P M}),69/=354i/0/=3J-oBD�=v�ZL47$*"%-k��4#T!Ta^`4i$,$,->;W/=354i6[/=3J-k L6%-iT
FH;1 #^�/=3J-h6<"J$,$54i65&[/=3%-DFH"%$,$5^[ C&C-c$%),6 � ¤2 iF �#� ^[ C&<-c$'T �H),69/=3%-: #/13%-c;G�5Z.-k^� C&<-c$UT�),/wTGZL47$,"J-k��4#T0Oe$, .TN-
/1 �/13%-9 #6%-9 7F�/=3%-96<"J$,$W^[ C&C-c$ �:4i65&{),6\/=354i/�^� .Ta/o-cnCI%$'47654i/= #;1M{ZL47;=)'47E%$*-iTh),65Oe$,"5&<-]&�),6\/=3J-S^[ C&C-c$UT
�!-c;=- Ta),mL6%)��KOc476C/k L6{/=3%-PE54#TN)UTk iF!/=3%- OQ$U4LT=Ta)'Oc47$�/ �  #;o� � /1-iTa/bTQAhy03J-R;=-iTN)U&<"54i$�->;=;= L;wTk iF!/=3%-iTN-2^[ C&C-c$UT
;b476%mL-i&�FH;= L^ � A � � /= J A §L� �D),/13{4S^[-]&<)U4i6� iF J A �#� 476X&�/=3J-94#&c�="5TN/=-i& � � FH;= L^ � A �i� /= � A ¨L� �D),/13{4
^[-]&<)U4i6{ 7F � A £#� AY8km 47)*6z/13%-[;=-]Ta"%$*/wTh�0-c;1-[Oe #65TN)UTa/1-c6C/�)*6z/13547/P/=3%-9-Q�p-iOQ/bT�354L&z/=3J-[T147^[-�&<),;1-iOQ/1), #6
4i65&��!-c;=-oTN),^[)*$U4i;�)*6`^`47mL6%),/1"5&<-.A

y03%-�Z#4i;=)'47E%$*-henPSO Rqp��� COcOQ"%;1;=-i&�),6 47$,$ Jc§ Ta"%E%^� C&<-c$UT2FH #;��D3%)UOw3_OQ .-&LrOQ),-c6C/wT�FH L;TMON�P7Q5R�P M{�!-c;=-
4cZL47)*$U47EJ$,-Y->),/=3J-c;[4LT`4�^r47),6_-Q�p-iOQ/9 #;`),6�4i6@),6C/=-c;b4#OQ/1), L6j�D),/13@$,)�FH-iTa/NMC$,- ��y�47E%$*- Jc£ �wA���6jmL-c6%-c;b47$�d
?k->$,I%3%)*6%)U&J47-03X4#&S/13%-DE%),mLm#-iTN/!OQ .-&LrOQ),-c6C/wT FH #$*$, i�0-]&2E<MP/=3%-:xY L6% C&< #6C/=)'&%47- 4765&R/=3%-:VW3% COe .-c6%)U&J47-.AG� F
$*)�FH-iTN/aMC$,-D��4#TG),65OQ$*"5&<-i&94#TD4o^`47)*6S-e� -]OQ/DTNIK-]OQ),-iTW�D)*/=3`42^[)*n<-]&2I547/1/=-c;16[354#&[/13%-hE%)*m#m#-]Ta/DOe .-&L`Oe),-c6C/wT
FH L$,$, i�!-i&�ECMY^[)*m#;b47/= L;=M 4765&{;=-iTN)U&<->6</}TaI5-iOQ)*-iTQAPy03%)'T IX47/=/1-c;=6{��4#To&<)�� ->;=-c6C/h),6{/13%-R),6C/=->;w4#Oe/=), L65TgFH L;
/13%-D?k->$,I%3%)*6%)U&J47-0�D3J-c;=-!/=3%-c;1-0��4#TW4h&C-iOQ;=-]4#Ta-D)*6ROQ .-AL`OQ)*-c6C/wTKFH;= L^�^[)*m#;b47/= L;=Mh/1 h^[)*n<-i&o4i65&2;=-iTN)U&<->6</
TNIK-]OQ),-iTeA

y03%- MnT
Q5RcP�pEM-`uW-]�Q�`u]'W P��D4#TRTN/=)*$,$0)*65OQ$*"5&<-i&{),6 § Ta"JE%^[ C&<-c$'T�E%"J/R�D4#TR4LOQ/="X47$,$*Mz6J-cZ.-c;RTN),mL6%)��pO>476C/
E54LTa-i&� L6/13%-�OQ$U4LT=TN)UOc4i$0� � /1-iTa/>A�8k$*$�/13%-�T=4i^[-.d�/13%-[I54i/=/1-c;=6��D4LT2I%;=->/=/NM�Oe #65TN)UTa/1-c6C/2),6 /=354i/R/=3%-c;1-
��4#T:4[&<-iOQ;1-i4#TN-o),6{TN),�c-o iF!OQ .-&LrOQ),->6</bT�FH;= #^�^`4i/=;1)�FH COc4i$ /= rTa-cmL;=-cm 47/=-]&�/= 9^[)*n<-i&�4765&��pT1Ta)* #6 � FH"5Ta)* #6
TNIK-]OQ),-iTeA

�EP#R�Z�`c�dTfe0e
P#O[P�p P M9�D4LTk),65Oe$,"5&<-]&r)*6 Jc� TN"%E%^[ C&C-c$UT:4765&\OQ .-&LrOQ)*-c6</bT0 7F MON�P7Q5R�P M9&C-iOQ;=-]4#Ta-]&��D),/13
)*65OQ;=-]4#Ta)*6%m�FH->^`47$*-S$*-c6%m#/13uA�8D/2/13%-`T147^[-[/1),^[-9/=3J-`OQ .-&LrOQ),->6</bT�),6XOQ;=-i4LTa-i&\�D),/=3�)*65OQ;=-]4#Ta)*6%m�p P-R�Z�`c�



��� 	 ������� ��� ����� � � ��� � 	 ��� ������� � ��� � ���!� � 	 ��� ¤L¤

y�47E%$*- J>£ K � nCI%$'47654i/= #;1MoZ#4i;=)'47E%$*-iTKFH;= L^ /13%-G;=-cmL;=-iT1Ta)* #65Tu 7FJ/=3%-�OQ .-&LrOQ),->6</bTXFH;= L^�/=3J-�ZL4i;=)U4iE%$,-*MON�P7Q5R�P MeA
� KW�k"%^9E5-c;u 7F� COcOQ"%;1;=-c6XOQ-iTW),6R/13%- �L� Ta"%E%^� C&<-c$UTeAWq:476%mL-�KWTN),mL6[4i65&S;w4i6%m#-: 7F�ZL47$,"J-iTW 7F�Oe .-&L`Oe),-c6C/wTeA
��^[ C&C-c$UTAK�6C"%^SE5-c;! 7F ^[ C&<-c$'T FH L;k�D3%)'O�3�/=3%-POQ .-&LrOQ)*-c6</bT FH L; MON�P7Q5R�P Mo�!-c;=-P4cZL47)*$U47EJ$,-.A

;=-iTNI5 #65TN-2ZL47;1)U47EJ$,- � 8 B v ? � � l � � �
&<),->/0ZL47;1)U47EJ$,-iT , 4� 4  4  4� 4� 4� 4  4� 4� 4  

� ;w4i6%m#-
��^� C&<-c$UT J>§ �	�	� �	� �	�	� �	� �	�	� �	��� �	�	� �

v!47/1-cm# L;=)UO>47$uZL47;1)U47EJ$,-iTAK
F�47^[)*$,M J J �	� J�� � �	� � � � �	�
Ta COQ)'47$�TN/=;="XOQ/="%;1- § � � � �	� J
$,)�FH-iTa/NMC$,- § �	� J�� � � �
$,)�FH-iTa/NMC$,-�K F�47^9)�$*M § J�� � � � �

5"%)'&<),/NM J J

vG #6C/=)*6<"% L"5T0ZL47;1)U47EJ$,-iTAK
$,-c6Jm#/=3` iF�FH-c^r47$,- J>� % J A �L� % � A �L§ � � � �	�	� � � � �	�	�
&<),^� #;=IJ3%)UTN^ ¤ , � A�ª � % J>§ A �#� �	� J J�� �	� � �

g h*i´j<k�l�m\j7oIlÀp<qsr�l�m�k�l�t£oIm\p<usvÊr�xey7l��¥�¬i���l�tIx+j<�wpIq�r�l�m�k�ldtÀo<mnp<usv r�xFy�l��¦��iÐr��bj<��t<j<mnt�tIl7k�x+j<�bx+pI�wp\�-pIq�r�l�m�k�ldtÀo<mnp<usv
r�xFy�l7���*i
x+���bl�m��\�7u3jIm���x���l�m\jI�<o<l*p\�Yp<qsr�l�m�k�l�t�o<mnp<usv£r�xFy�l���¡TiajIk7l�m\j�o<lÐvBl�m\¢�l�x+k�ldt�oIm\pIusv£r�xFy�l7��¤¥i
�*l�t<x+jI�Rv�l7mn¢�l7x+k�l�t�o<mnp<usv
r�xFy�l7�3ªRir���jI��t<jIm\tRtIl7k�x+j<�bx+pI�-p\��v�l7mn¢dl�x+k�l�t�o<mnp<usv-r�xFy�l7�3«*i
x+���bl7m��\��u3j<m��bx(�(l¬mnj<�<oIl�pn�Lv�l�m\¢�l7x�k7l�t�oIm\p<usv-r�xFy�l��3�i
��j�®<x+�*u3�
p<qsr�l7m�k�l�t�oIm\pIu�v�r�xFy�l��3°�ia�*x+��x���u3�±p<qsr�l7msk7l�t�oIm\pIusv r�xFy�l ³-��i¥��µ(µ_¶<�iL�3¸�¸�¹�º\º\»s¼�¸�»R�<¼�µ�½
¶3»7��¸�¾-¿TÁ(Â\¾XÂ\¾�ºn»�»*Ã��IÄ\Ä\Á(Å�µ(»
Ä\Ã�µ(Á(Â¥µ�»sÆ<»�µ(Äd�

Y�RcO[TSW N9�8R MnO � $*-c6%mL/=3` 7F�FH-c^`4i$,-iTo�c$,->6%m#/13[ 7F ^`47$*-iT � 4(ZL4i;=)U4iE%$,-o/13547/D��4#TD),65OQ$*"5&<-i&9),6�¤STN"%E%^[ C&C-c$UTeA

���� 5,��+�
 ' �.��� �
[��T A�
��B���#� H� 1�	��
���G	��
��� '7���5�G	��
� �
� �-�
�� H 5#�������' � [�� �.���-#���� � � ���>�
 
y03%-PT=4i^[I%$*-hTN),�c-iTWFH #;D/13%-iTa-o-cZL4i$,"54i/=), L65T0�0->;=-hmL),Z.-c6[ECM9/=3%-o6C"%^SE5-c;G iFW;1-cm#)* #65T0/13547/D�!-c;=-h)*65OQ$*"5&<-i&
),69/=3J-h^`47)*6R^[ C&<-c$'TW�D3%)UOw3SZL4i;=),-]&SE5-c/N�0-c-c6 J J 4765& Jc� d54o$, i�@T147^[IJ$,-}Ta),�>-k-iTNI5-iOQ)U4i$,$*M2),69ZC),-c�_ 7F�/=3J-
6C"%^SE5-c;G iFGI5 .T=TN),E%$*-o-cn<IJ$U476X47/= L;=M`ZL47;1)U47EJ$,-iTeA

��6{m#-c6%->;w47$�dK/13%-9Ta/1-cI � �D)UTN-RE54#Ow+<��47;b&%T � FH #;1�D47;b&%Th^[-c/13% C&�E54LTa-i&{ #6{/13%-9BD�=v�&<)'&Y6% #/h�! #;1+Y�0->$,$
FH #;:/=3J-�;1-cm#;1-iT=TN), L65Tg iFW/13%-POQ .-&LrOQ),->6</bT� 7FFW P~Z�RcTSR�)*6`/=354i/k/13%-PBD�bv�ZL4i$,"%-P�D4#T0 iFH/=-c6�$U4i;=m#->;D/=354i6Y/=3J-
 #6J-� iFW/13%-o6<"J$,$ ^� C&<-c$p4765&`),6[/13547/:^`4i6<MR-cnCI%$'47654i/= #;1M[ZL47;1)U47EJ$,-iT0)*65OQ$,"X&<-i&R),6`/=3%-o^[ C&C-c$UTW�0->;=-h6% L/
Ta)*m#6%)��pOc4i6</G #6`/13%-kEX4#Ta)'T� iF�/=3%-oOe$U4#T1Ta)'Oc47$5/ �  L;:� � /=-iTN/wTQA y03%-h;1-iTa)'&<"547$5-c;1;= L;wT� iF�/=3%-]Ta-h^[ C&C-c$UT�;b476%mL-i&
FH;= L^ � A �L£ /1 J A £L£ �D),/13`42^[-i&<)'4769 7F � A ¨#£ 476X&r/13%-o4L&c�="5Ta/1-i& �	�0FH;= #^ % � A � � /1 � A¥¤ � �D),/13Y4o^[-i&<)'476
 7F � A ��J A{y03%-�;=-iTN"%$,/bT��0->;=-96% #/ OQ #65TN)UTN/=-c6C/2)*6z/13547/R/13%-S-e� -]OQ/wTo 7F: #6J-[-cnCI%$U4i6547/1 #;=M\ZL47;1)U47EJ$,-[�!-c;=-
ZL47;1)U47EJ$,-o),6�&<)*;=-iOQ/1), L6`4765&`),6`^`4im#6%)*/="5&<- ��y�47E%$*- J>§ �bA

8hT[OQ L"%$U&�354cZ.-YE5-c-c6 Ta"5TNI5-iOQ/=-]&FH;= #^ /=3%-`F�4#OQ/�/=354i/`Ta L^[-` 7FP/=3%-{ZL4i;=)U4iE%$,-]T( L6@/=3%-{I%3CMJTa)UO>47$
-c6CZ<)*;= L6%^[-c6C/ �!-c;=-:4i$,;=-]4#&<MP),65OQ$*"5&<-i&o),6R/13%-D^`47)*62^[ C&C-c$UTu/= Lm#-c/13%-c;W�D)*/=3R/=3J- W P~Z�RcTSR<dL/=3%-:OQ .-AL`OQ)*-c6C/wT



J>�#� ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

y�47E%$*- J>§ KG�Wn<IJ$U476X47/= L;=MPZ#4i;=)'47E%$*-iT�FH;1 #^�/=3%-!;=-cmL;=-iT1Ta), L65T� iF /13%-DOe .-&L`Oe),-c6C/wTKFH;1 #^�/13%-0ZL4i;=)U4iE%$,- W P~Z�RcTSR<A
� KW�k"J^SE5-c;u iFu COcOQ"J;=;=->65OQ-iTW),6R/13%- �#� Ta"%EJ^[ C&<-c$'TQAWq:476Jm#-�K Ta),mL6[4i65&S;b476%mL-k iFuZL47$*"%-iTW 7F�OQ .-&LrOQ),-c6C/wTeA
��^� C&<-c$UTAK�6C"%^9EK->;� iFG^[ C&<->$UT FH L;k�D3J)UOw3[/=3%-POQ .-AL`OQ)*-c6C/wT FH L;[W P~Z�RcTSR[�0-c;1-24cZL47)*$U4iE%$,-.A

;1-iTaI5 L65Ta-PZ#4i;=)'47E%$*- � 8 B v ? � � l � � �
&C),-c/DZL47;1)U4iE%$,-iT , 4� �4� �4  �4� �4� �4� �4� �4  �4� �4� 

� ;w476Jm#-
��^[ C&<-c$'T Jc£ ��� ������������������������� ����� ���

vG L6</1),6C"% #"XTgZL47;1)U4iE%$,-iTAK
3X47E%)*/w47/ Jc£ % � A £#§ % � A�ª § ��� � ������������� � � ��� �
TN/=;1"5OQ/="J;=- Jc£ , J A £#£ %%ª.A �#¨ ��� � ������������� � � ��� J
$'47/1),/="X&<- Jc� % � A ��J % � A �#£ � � ����������� � � � �
ZL4i;=)U4iEuA%/=->^[IuA � , � ª A Jc£ % J>�#£ A�ª � � � �

§ % �#£ A ��J % �i�.� A ¨#� ��� � � � � �
Oe #6C/= #"J;k)*65&<-cn J , � A �7� �

J>J % J A ��J % § A �#� ��� � � J������ � ���
/NMCI%)UO>47$ /1-c^[IuA ª , Jc� A �7� % J>�#� A �#£ ��� � � J ���

ª % §#� A �#� % �L�#£ A �#§ � J J � � � �
/NMCI%)UO>47$u&C-cI%/=3 J , � A©¤ � �

J>J % � A �.� % J A £#§ � � � J������ � ��� J
;b476%mL-2 iFW/1-c^[IuA ¤ , J A �7� % ��J>� A©¤#¤ J ��� J�� � � � �

� % £#� A ��J % J Jc� A Jc£ � � �
;b476%mL-2 iFG&<->I%/=3 JQ� , � A £ ª % § A ¨�J ��� � ����������� � J ��� J

J % � A ¨#� �

g h*iTj<k�l7mnj7oIl-p<qsr�l7msk7l�t-oIm\p<usvÊr�xey7l��N��i´�*ldtIx+j<��pIq�r�l�m�k7l�t-oIm\pIu�vwr�xFy�l��¦��i¥r��bj<��tIj<m\t�tIl7k�x+jI��x+pI�wp\�XpIq�r�l�m�k7l�t-oIm\pIu�v
r�xFy�l7�3�*i�x�����l�m��\��u3j<m��bx(��l�mnj<�<oIl�p\��pIq�r�l�m�k7l�t�oIm\pIu�v-r�xFy�l���¡Ði
j<k�l7mnj7oIl¥vBl�m\¢�l�x+k�ldt�oIm\pIusv-r�xey7l��3¤¦i
�*l�t<x+jI�YvBl�m\¢�l�x+k7l�t�oIm\pIu�v
r�xFy�l7�3ªRi3r��bj<��tIj<mntRt<l�k7x+jI��x�p<�Xp\� vBl�m\¢�l�x+k7l�t�o<mnp<usv-r�xFy�l7�I«�ix+���bl�m��\�7u3jIm���x���l´mnj<�<oIl�pn�Nv�l7mn¢dl�x+k�l�t¬oIm\pIu�v-r�xFy�l��<�i�*j7®Ix+��u3�
p<qsr�l7msk7l�t�oIm\p<usvÀr�xey7l��3°�iU��x���x+�*u�� p<qsr�l7msk7l�t�oIm\p<usvÀr�xey7l ³-��iN��µ(µ_¶<�iN�3¸�¸�¹�ºnº\»�¼�¸s»R�<¼�µ(½
¶<»���¸�¾X¿TÁ�Ân¾XÂ\¾�ºn»�»�Ã�<Ä\ÄnÁ(Å�µ(»
Ä\Ã�µ�Á(Â¥µ(»�Æ<»�µ(Ä��

 iF0/13%-R;=->m#), L65Th4i;=-R6% L/��!-c$,$ &<-Q�X6%-i&�ECMY/13%-RZL47;1)U47EJ$,-iTD #6\/=3%-RIJ3<MJTa)'Oc47$�-c6CZ<)*;= #6J^[-c6C/5K!Ta #^�-2 7F!/13%-
-Q�p-iOe/wT � -.A%mJAXFH;1 #^ �2PSV5Rq`aP�`k4i65& M-`aW�]�Q�`a]kW P �!�0-c;1-o #I%I5 .TN),/1-R/= [/13% .TN-2),6�/=3%-P^`47)*6`^[ C&<-c$'TD4765&Y^[  Ta/
-cnCI%$'47654i/= #;1M[ZL47;1)U47EJ$,-iT0�!-c;=-o),6XOQ$,"5&C-i&[4#TDI5 .TN),/=)*Z.-h-Q�p-iOQ/bT0),6�Ta L^[-o4i65&Y4LTg6%->m.47/1),Z.-h-e� -]OQ/wT0)*6� L/=3%->;
^[ C&C-c$UT!4765&`-cZ.-c6[�D)*/=3%)*6Y4RTN),mL6{Ta3J 7�!-i&`4(EJ),mRZL47;1)U47/1), L6Y),6`/13%-PTa),�>-h 7FG/13%-c)*;DOQ .-&LrOQ)*-c6</bTQA

��/9Ta3% L"%$U&�E5-Y+.->I%/2)*6^�),65& d�/=354i/R),6�/=3J-iTa-`-cZL47$*"547/1), L65T2/=3%-`-cnCI%$'47654i/= #;1M�ZL47;1)U47EJ$,-iT2�!-c;=-P�="5TN/
/13%-[4cZ.-c;b47mL-RZ#4i$,"%-]T  iZ.-c;};=-cmL), #6XT�4i65&z/13<"5Th^[)*m#3C/k6J #/2E5-�4[Z.-c;=M�m# . C&�O�3X47;w4LOQ/=->;=)UT147/1), #6{ iF:/=3%-]Ta-.A
�:ECZ<)* #"5TN$,M.di/=3%-D)*6�
5"%->65OQ-0 iFu/13%- W P~Z�RcTSR2)*6R/=3%-D^`4i),6P^[ C&<-c$C)UTW&C"%-D/= h/13%-D-Q�p-iOQ/  7FpZL47;=)'47E%$*-iT�/13547/!47;1-
6% L/0�!-c$,$5O>47I%/1"%;=-i&R�D),/13S/13%-: #6%-iTG #69/=3%-:I%3CM%TN)UOc4i$5-c6<ZC),;1 #6%^�-c6</u)*65OQ$*"5&<-i&2)*6S/13%-kIJ;=-iTN-c6</G-cZL4i$,"54i/=), L6
4i65&�^[)*m#3C/GEK-P;w4i/=3%-c;DIJ3<MC$, Lm#-c6%->/=)UO:/=354i6Y-c6CZ<)*;= L6%^[-c6C/w4i$�A



��� 	 ������� ��� ����� � � ��� � 	 ��� ������� � ��� � ���!� � 	 ��� Jc��J

FG�������%,� 5#����� 
�k &<-c/b47),$*-i&�� E%)* #$* #m#)'Oc47$ �ROe #65OQ$*"5Ta)* #65TR #6_/=3%-]Ta-Y;1-iTa"J$,/wT947;1-YmL),Z.-c6�3%-c;1-{4LT(/13%-cM�$U4i;=m#->$,M�OQ L),65Oe)U&<-
�D),/13{/=3%-R)*6</1-c;=IJ;=-c/b47/=)* #6� 7FD/13%-R;=-]Ta"%$*/wTk)*6{/=3%-2�56X47$W-cZL4i$,"54i/=), L65T���TN-c-R/=3%-9Ow354iI%/=-c;} #6\),6C/=-c;bTaI5-iOQ)��pO
OQ L^[I547;1)UTN #65Ted�IX47m#- � ¤ �h/13% #"%mL3�/=3J-cM{4i;=-9$,-iT1T�Oe #65OQ)'Ta-R3%->;=-.AR��6\/=3%)'Th),6%)*/=)U4i$�->Z#4i$,"54i/=)* #65To/=3%-c;1-947;1-
Ta->Z.-c;w4i$ ^`4c�= L;D&<;b4c�DE54#Ow+%Ted%/=3% L"%m#36K

� ��/h)'Tk6% #/ 47$,��4cM%ThOe$,-i4i;cd5�D3%-c/=3J-c;o476X&�3% i��/=;b4765T�FH #;1^`47/1), #6XT�TN3% #"J$U&YE5-9OQ #6X&<"5OQ/1-i& APy03<"5T}476
4i/=/=->^[I%/0��4#TD^`4#&C-o47/D"5TN),6%m�47$*/=-c;16547/1),6%m9Oe #65&<)*/=)* #654i$u-cn<I5-iOe/w47/1), L6ud 
 8hv!������Ta->-�E5-c$* i���wA

� �k)*m#3`Oe #;=;1-c$U4i/=)* #65TGEK->/a�!-c-c69/=3%-:;=-]TaI5 #65TN-oZ#4i;=)'47E%$*-iT0TN"%m#mL-iTa/D/13547/DE54LTa)'Oc47$*$,MR #6J$,M9 #6%-h^�-i4#TN"%;=-)'T04cZL47),$'47E%$*-.AWy03C"5T0/13%-o&<)�� ->;=-c6C/Gm#;= L"%I�Ta)*�c-h^[-i4LTa"%;1-iTW�0-c;1-hTN"%EC�=-iOQ/1-i&S/1 R42I%;1),65OQ)*I547$pOQ L^[I5 �
6%->6</o4i6547$*M%TN)UT ��V0v!82duTN-c-SE5-c$* i���wA98h&%&<)*/=)* #654i$,$,M 476 47/1/=-c^[IJ/h�D4LT ^r4#&<-94i/2"5TN),6%m�Oc4i6% #6%)'Oc47$
OQ L;=;1-c$U4i/=), L6S/1 2^[ C&C-c$%/=3J-hTN-c/0 iFum#;1 #"%I�TN),�c-DZL47;1)U4iE%$,-iTG),6�&<-cI5-c65&C-c65OQ-: 7F�Ta #^�-k iFu/=3J-h-cnCI%$U4i654 �
/1 #;=M�Z#4i;=)'47E%$*-iT���TNIK-]OQ),-iTD4i65&�;1-cm#)* #6ud5TN-c-oE5-c$, i���wA

� vG L$,$,)*6%-i4i;=),/NM�47^� #6%m[->n<I%$'47654i/= L;=M{ZL47;1)U47EJ$,-iTeARy� �4cZ. #)'&Y/=3%-�47;1E%),/1;w4i;=MY->n%OQ$*"5Ta)* #6{ iF:Ta L^[-2->n �I%$'47654i/= L;=M�ZL47;1)U4iE%$,-iT2/13547/�47;1-`3%),mL3%$,M OQ #;1;=-c$'47/1-i&z�D),/13� #/=3J-c;wTR4i65&/1 \4]Z. L)U&z/13%-�OQ #6XOQ$,"5TN), L6
/13547/:),/:)UTDI5 .T=TN),E%$*-2/1 `&<)��p-c;1-c6C/=)U4i/=-hE5-c/N�!-c-c6Y/13%-o),6�
X"%-c65OQ-P 7FG3J),m#3J$,M`OQ L;=;1-c$U4i/=-i&`-cn<IJ$U476X47/= L;=M
ZL47;1)U4iE%$,-iTed%m#;1 #"%I5TD 7F -cn<IJ$U476X47/= L;=M[ZL4i;=)U4iE%$,-]T0�0-c;1-oTa"%EC�=-]OQ/=-i&[/1 94SV0v!8 ��TN-c-oEK->$, i���wA

� ��/D)UTD6% L/oT=4i/=)UT�F�4#OQ/1 #;1M�/1 S;1-c$,MrTa #$*-c$,M� #6 �	�k^�-i4#TN"%;=-iT�FH L;kmL . C&<6%-iT1T �  7F � �5/D�="X&<m#-c^�-c6</bTQA!xY #;1-
)*^[I5 #;=/b476C/=$*M2 #6J-hTN3% #"%$'&[OQ L65Ta)'&<-c;G/=3%-:I%;1 #I5 #;1/=), L6` 7F�ZL47;1)U47EJ),$,)*/NM2/=3X47/!Oc476�EK-:-cnCI%$U4i),6%-]&(mL),Z.-c6
/13%-RZL47;=)'47E%)*$,)*/aM` iFD;=->I%$,)'Oc47/1-iT���Ta-c-RE5-c$* i��476X&�/13%-9O�3X47I%/1-c;h #6\/=3J-R),6C/=-c;bTaI5-iOQ)��pO2OQ L^[I54i;=)UTN #65T
 iFWmL;= #"JI\Ta),�>-.d<I54im#- �#§ �wA

� y03%-};=-cmL), #6XTD47;=-oI5 .T1Ta)*E%$,M9/= . 9$U4i;=m#- 4765&[/=3C"5T0/1 . S3%->/=-c;1 #m#->6% #"5Ted%TN"5O�3`/13547/D/13%-c),;!OQ .-AL`OQ)*-c6C/wTOc4i6%6% L/hE5-RTa"JEC�=-iOQ/=-]&r/1 `4R;=-cmL;=-iT1Ta), L6\47654i$,MJTa)'TgE54LTa-i&Y L6Y/13%-2ZL47;1)U4iE%$,-iTD 7F!/13%-2I%3CMJTa)UO>47$u-c6CZ<) �
;1 #6%^[->6</>A

8h&%&<)*/=)* #654i$%I%;= LE%$,->^`T��0->;=-0F�4#Oe-i&(�D)*/=39/=3%-DZL4i;=)U4iE%$,-]TFO RcR8RcO[]kO�476X&tO[Pzy RcO[]'O ZSWQTS] N�MHR_^
PwAGy03J-
6C"%^SE5-c;R iFP #E5TN-c;=ZL47/1), L65TS)UTRE%)*m#m#->;SFH #;[/13% .TN-{I5 #I%"%$'47/1), #6XTS/=354i/[354cZ.-{4\^[),6%)*^R"%^|m#;1 #"%I Ta)*�c-Y iF
J OQ L^[I547;1-i&{�D),/=3�/13% .TN-��D3J-c;=-[/13%-[^[)*6%),^R"J^ )'T2E%),mLm#-c;P/=354i6 J � �\-c$UOw3z/N�! \T=47^�I%$,-9/ � /=-iTN/5KR/ �
¨ A �.� d�&.F � � ª § A �#�#§ d�I�� � A �#��J �wAPy03%)'T )*65&<)'Oc47/1-i&�/13547/h)�F!-c6% #"Jm#3\m#;= L"%I5To47;1-R #E5TN-c;=Z.-]&Y/=3%-c;1-2�D)*$,$
47$*^[ .TN/!47$,��4cM%TWE5-h #6J-h�D),/13h�="5TN/0 L6%-h^[-c^9E5-c;cA �:6[/=3J-k L/=3%-c;!35476X&UO[Pzy RcO[]'O ZSWQTS] N�MHR_^
PD),6XOQ;=-i4LTa-iT
�D),/13�),65OQ;1-i4#TN),6%m�6<"J^SE5-c;o 7F} #EXTa-c;1Z#4i/=)* #65T���Ta-c-�47E5 iZ.- �bAz8}T2/=3%)'T2Ta->-c^`Th/= {)*65&<)UO>47/=-�/=354i/R/=3%-c;1-[)UT
6% ��Ta/1;= L6%m � Ta-c$*-iOQ/=)*Z.-oI%;=-iT1Ta"%;1-S L6�Ta3J #;=/ � /1),^[-R^�),6%)*^R"%^�476X&�^`4in<)*^S"J^ m#;1 #"%I�TN),�c- d /=3%-]Ta-9m#;= L"%I
^[-i4LTa"%;1-iT��!-c;=-o6% L/0FH"%;=/13%-c;D-cZL4i$,"54i/=-i&[),6�&<->/w47)*$�A

�������{<
	 /21�A�M�<B/95\M�K�>�I@M�C=5u/958I@M�<
	b1���3 1%>�/2<B/958I@M
y03%-P47)*^  iFW"XTa),6Jm94#OQ-h��4#T0/1 Rm#-c/�42EK->/=/=->;Dm#;=)*I[ #6`3% i��/=3%-}Z#4i;=)'47E%$*-iTDTa3% L"%$U&[E5-iTN/DEK-o/1;w476XT¦FH #;1^[-i&
Ta"XO�3�/=354i/k/13%-2/1;w476XT¦FH #;1^[-i&`Z#4i;=)'47E%$*-iTkO>476��X/h4S$*),6%-]47;D^[ C&<->$�A� 04i;=)'47E%$*-iTg�!-c;=-oI%$* #/1/=-i&�47m.4i),65TN/h/=3J-
/=;b4765T�FH #;1^`47/1), #6XTDTa"%mLm#-iTN/=-i&`E<M[/13%-P8 v!��I%;= COe-i&<"%;1-24i65&�)*65TaI5-iOe/=-i&[ZC)UTa"X47$,$*M.A

8k$,$}Ta)*n</NM�^[ C&<->$UTR/=354i/[�0-c;1-Y"5TN-i&@4#T`TN/w47;1/=)*6%m�I5 #)*6</bT(FH #;`/=3J-{Ta/1-cI � �D)UTN-{E54#Ow+<��47;b&%T(FH #;1�D4i;w&
Ta->$,-iOQ/1), L6�)*6`/=3%-P),6C/=-c;bTaI5-iOQ)��pOhOQ L^[I547;1)UTN #6�&<-iT1OQ;=)*EK-]&�4iE5 7Z.-P�0-c;1-PTa"%EC�=-iOe/=-i&[/= �476 4#OQ-P4i6547$*M%TN)UTQA�8
�."547$*),/w4i/=)*Z.-oTa"%^�^`47;1MR 7F /=3%-iTN-PTa),nC/NM[4LOQ-P47654i$,MJTa-iTD)UT0mL),Z.-c6�),6�y�4iE%$,- J ª.A

y03%-POQ #6XOQ$,"5TN), L6� iFG/=3J)UTD476X47$,MJTa)'T0�D4LTQd%/=3X47/:m#;= L"%I{TN),�c-}^[-i4#TN"%;=-]T0Ta->-c^ /= RE5-o;=-]4#Ta L6547EJ$,M`/=;b4765T �
FH #;1^[-i&�"5TN),6%m�/13%-Y$* #m 47;=)*/=3%^ A ?:),-c/9ZL47;=)'47E%$*-iT9&< �6% L/`Ta-c->^ /= �6J-c-i&j4\/=;w4i65T¦FH L;=^`4i/=)* #6@4i65&j/=3J-



J>�#� ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

y�47EJ$,- J ª Kg�."J^[^`47;1MR 7FG/13%-o"5Ta-]&r/1;w4i65T¦FH L;=^`4i/=), L65TD476X&�/=3J-� L6%-iT:Ta"%mLm#-iTN/=-i&`E<M�/=3%-P4#Oe-24i6547$*M%TN-iTQA

ZL47;1)U47EJ$,- y � y J , y � ] y ���

m#;1 #"%I Ta)*�c-h^[-i4LTa"%;1-iT $ $�d©T $�d©T 6 �HI �
TaI5-iOe),-iTF�o;1-cm#)* #6 6 6 % 6
354iE%),/b47/{�o3547E%)*/w4i/hTN/=;="XOQ/="%;1- 6 6ud $�d¥Ted I 6ud $�d I 6ud $�d I
$U4i/=)*/="5&<- 6 Iud E 6�d Iud¢E 6�d Iud¢E
/NM<IJ)UOc4i$ /=->^[I5-c;w4i/="%;1- $ 6�d $�d¢I $�d I I�d E
/=->^[I5-c;w4i/="%;1-h;w4i6%m#- $ 6�d $�d¢I $�d I 6
ZL47;1)U47EJ),$,)*/NMS iFW/1-c^[I5-c;w4i/="%;1- $ E Iud¢E 6
/NM<IJ)UOc4i$u&<-cIJ/=3 $ 6�d $�d¢E $�d I 6�d Iud¢E
&<-cIJ/=3`;w4i6%m#- $ 6�d $�d¢I 6ud¢I 6 �HI �
&<-cIJ/=3�OQ #6C/= L"%;:),65&<->n $ E $�d I�d E I�d E
 COcOQ"J;=;=->65OQ-h iFWFH . C&{Oc47/1-cm# L;=)*-iT 6 6 6 6
FH;=- ��"%->65OQM9 7F�FH . C&{Oc47/1-cm# L;=),-]T 6 6 �HIud E � 6ud¢I 6�d I
I%;1 #I5 #;1/=), L6Y iFWFH . C&{Oc47/1-cm# L;=)*-iT 6 6 6 6

g Ânºd��¼�Ä_Ë��Iº\Ìf��Â\Á(�<¼ ¹�Ä\»sÎ¯Á(¼ Ã�º\»�µ(Á(Ì¨Á(¼���º\½ÊÌ¨�3Î�»�µ(Ä7���L�¥h´Ä���¼�Î È�¼���µ¨Ì���Î�»�µ(Ä7¶
¼aiU¼��<¼�»I�Nµ·iUµ(�<Ñ�aÄ�iaÄnÍ�¹��º\»Xºn���IÂ7�NÃaiUÃ�<µ(½3¼��<Ì�Á���µ¦z�Í�¹��Î�º���Â\Á(¸7�s�NÅaiNÅ�Á��7��º\º\»I�NÁ��U»��
Ã��Iµ(½�¼��<Ì¨Á+��µ���Ë`¾�Á(ÑI¾¨�<ºnÎ�»�ºT�IºT¼��<¼
	_Ä\Ì��3�<Â\¾ ³XÂ\º���¼�Ä Ë��<ºnÌf��Â\Á(�<¼�Ä�Ä\¹�ÑIÑ<»�ÄnÂ\»�Î-Å3½
��¸�» ÇfÂnºd��¼�Ä_Ë��Iº\Ìf��Â\Á(�<¼�Ä`Än¹�Ñ<ÑI»�Ä\Ân»�ÎXÅ3½²��¸�»�ÁFË
Ä\Ã»�¸�Á(»�Ä���¼�ÎRºn»�Ñ<Á(�I¼¨¿¥»�º\»�¼��<Â¥Á(¼
	
¸�µ(¹�Î�»�ÎYÁ�¼YÂ\¾�»¥Ì¨�3Î�»�µ(Ä �XÂnºd��¼�Ä_Ë��Iº\ÌX��Â\Á(�I¼�Ä
Ä\¹�ÑIÑ<»�ÄnÂ\»�Î*Å3½���¸�»¥ÁeËBÂnºd��¼�Ä_Ë��Iº\ÌX��Â\Á(�I¼
¹�¼�Î�»sº� ¿T��ÄT¹�Än»�Î

ZL47;1)U4iE%$,-iT0 iFG/=3J-�IJ3<MJTa)'Oc47$p-c6<ZC),;1 #6%^�-c6</!TN-c-c^	/= 9EK-o;1-c$U4i/=-i&[/= 9m#;1 #"%I Ta)*�c-h),6�4RI5 .T=TN),E%$*M`6% #6 � $,)*6%-i4i;
��4]M A

y03%)'T�^`4cM{E5-[$,-]T=T� iF}476�)UT1Ta"%-�),6�/13%-(�X6547$D^`4i),6{^[ C&C-c$G 7F}/=3%-9),6C/=-c;bTaI5-iOQ)��pO9OQ #^[IX47;=)'Ta L65TQd 4#T
/13%-Y^`4i),6�ZL4i;=)U4iE%$,-�/=3%->;=-`)UTR/=3%- Oc47/1-cm# L;=)'Oc47$:ZL47;=)'47E%$*- MON?P7QHR�P M{4i65&j/=3J-YZL47;1)U47EJ$,-iTR 7Fo/13%-YIJ3<MJTa)'Oc47$
-c6CZC),;= L6%^[-c6C/G4i;=-26J #/D"5TN-i&�)*65&<),ZC)U&C"547$*$,MRE%"%/:4cFH/=-c;}Ta"JEC�=-iOQ/=)*6%m2/13%-c^ /1 94SV0v!8 ��TN-c-oE5-c$, i���wA

8k6_4#Oe-Y4i6547$*M%TN)UT2��4#T947$UTN \OQ #6X&<"5OQ/1-i&zFH #;R/=3J-�->Z#4i$,"54i/=)* #65TR 7F}/=3%-�OQ .-AL`OQ)*-c6C/wT� iFYMON�P7Q5R�P7M�4765&
W P~Z�RcTSR��D),/13`E54#TN)UOc4i$,$,M9/=3J-2T147^[- OQ #65Oe$,"5TN), #6XTQA

� <B/�� AD<
	��j<BAD58<L:�5 	858/�� � M�I@M@E�ADIw:���7k/ <�3=3�ADI0<�>��
��6�42I%;=->$,),^�),654i;=MR4i/=/1-c^[I%/!/= :�="5&<mL-o3% i� �!-c$,$p/=3%-o^[ C&<->$UT �X/=/=-]&S/=3%-P&%4i/w4Cd%/=3%-PTa/b4765&J47;w&�&<-cZC)U4i/=), L6
 iF!47$*$�mL;= #"JI{Ta)*�c-o^[-i4LTa"%;1-iT0�D4LTkI%$, L/=/1-i&SFH #;o4Rm#)*Z.-c6`;=-cmL), #6 47m 47),6XTa/h/13%-26C"%^9EK->;0 7F�Ta/="X&<),-iTD 7F /=3%)'T
TNIK-]OQ),-iTo),6�/13547/R;1-cm#)* #6_476X&Oe #^[I54i;=-i&{�D),/13�/=3J-�;1-iTa)'&<"54i$0-c;1;= #;P 7F}/=3%-�;=-cmL;=-iT1Ta), L6�;=-iTN"%$,/1),6%m`FH;= #^
/13%-[TN/=-cI � �D)'Ta-9E54#Ow+<��47;b&�FH #;1�D47;b&zI%;1 COQ-i&<"%;1-[4i65&z/13%-S;1-iTa)'&<"54i$�->;=;= L;wTo 7F}Ta L^[-R 7F:/13%-�47654i$,MJTa-iTh 7F
ZL47;1)U4i65OQ-o/=354i/k�!-c;=- Oc47$'OQ"%$U4i/=-i& ��Ta->-�E5-c$* i���<FH #;D/=3J-�;1 #E%"XTa/}47654i$, #mL #6\TN-c-oI547mL- �#§ �wA

���� 5,��+� � qD-iTN)U&<"54i$0-c;1;= L;wT24i;=-[Z.->;=M\Ta)*^[),$'47;h/1 {/=3%-�Z#4i;=)'47E%)*$,),/NM�),6�/13%-[m#;1 #"%I�^[-]4#Ta"J;=-iTkFH #;P/=3%  Ta-
TNIK-]OQ),-iT � ;1-cm#)* #6 OQ #^9E%),6X47/=)* #65T0�D3J-c;=- 47/h$*-i4#TN/ £  LE5Ta->;=ZL47/1), #6XTk�0-c;1-R4cZL47)*$U47EJ$,-.A:y03C"5Tg/13%-2ZL4i;=)U4iE%),$*),/NM



��� 	 ������� ��� ����� � � ��� � 	 ��� ������� � ��� � ���!� � 	 ��� Jc�L�

47^� #6%mR;1-cI%$,)'Oc47/1-iT���4#T:Ta)*^[),$'47;G/= 9/=3%-o;1-iTa)'&<"547$u->;=;= L;cA

FG�������%,� 5#������ f5)*/=/=$*-S iF:/=3%-9ZL47;1)U47EJ),$,)*/NM{4#&J&<),/1), #6X47$G/= �/=3%-9 #6%-r47^[ L6%m`;=-cI%$*)UOc4i/=-iT:;=-c^`4i),65T:"%654#O �
OQ L"%6</1-i&SFH #;:4i65&�6% � mL;=  T=T �! iZ.-c;a�X/=/=)*6%mR)UTD&C #6%-.A

.@5�� 3 	81 A�� IFC�1 	87
�.-cZ.->;w47$XTa),^�I%$,-!^[ C&<-c$'T��0-c;1-hOe #65&<"XOQ/=-i&R/= PTN-c-k3J 7�@^9"5Ow32 iFu/=3J-kZL47;1)U4iE%),$*),/NM2 iFum#;1 #"%I�TN),�c-D/13%-cM9Oc4i6
-cnCI%$U4i),6`4i65&�3J 7� ^`476CMSZL4i;=)U4iE%$,-]TD47;=-o6%->-i&<-i&[/= R->n<I%$'47)*6�/13%-oZL47;=)'47E%)*$,)*/aMR)*6`/=3%-P&%4i/w4<A

����{N ��E�-�
��,�BW H#	����\����
 5,�  5B4����#��� 
8k$*$W/=-c6{mL;= L"%I�Ta)*�c-9^[-i4#TN"%;=-]Tk�0-c;1-9Ta"%EC�=-]OQ/=-i&Y/1 �4�"%6%)*ZL47;=)'47/1-[4i6547$*M%TN)UTh 7F�Z#4i;=)'4765OQ-9�D),/13z/13%-RF�4#O �
/= L;PTaI5-iOQ)*-iTQA`lk;b47I%3J)UOc4i$0Ow3%-iOw+JTg iFD;=-]Ta)U&C"547$'T �!-c;=-R^� .Ta/1$,M T=47/1)UT�FHM<)*6%m � ;=->m.47;b&<),6JmY #"J/=$,)*-c;wT}4765&z3J-c/ �
-c;1 .T=Oe-i&%4#T1OQ),/NM Ta-c-R/13%-[Ow354iI%/=-c;bTkE5-c$, i�� #6\;= #EJ"5Ta/16%-iT=TP4765&�f5-cZ.-c6%-P/=-iTN/cdu;=-iTNI5-iOQ/=)*Z.-c$,M �wd5-c;1;= #;oZL47;1) �
476XOQ-D�D4LT  L6%$,M Ta$*),m#3C/=$*Mo3%),mL3%-c;W/1354769/=3%-D L6%-iT�FH;= L^�/13%-:Ta/1-cI � �D)UTa-:E54LO�+C�D4i;w&�FH #;1�D4i;w&RI%;= COQ-]&<"%;=-:4i65&
-iTN/=),^r47/=-]&{TaI5-iOQ)*-iT2OQ .-AL`OQ)*-c6C/wToOQ #;1;=-c$'47/1-i&z3%)*m#3%$*M{�D),/=3�/13%-[ #6J-iT FH;1 #^ /=3%-[IJ;=-c$*),^[)*6547;1M{Ta/1-cI � �D)UTN-
E54LO�+C�D4i;w&SFH #;1�D47;b&�I%;1 COQ-i&<"J;=-.A

���� &� ��� ��
�{N ��E�-�
�?,�BW 5#���� \-���. H,� � 5B4����#%�� ��#D�
[�#%� ' 	���#��D;
8k6 47/=/1-c^[I%/D��4#Tk^r4#&<-o/= rOc47$'OQ"%$U4i/=- 4(6%-]Ta/=-]&{8h� �� G8��D),/=3�/=3%-oF�4#OQ/1 #;YMON�P7Q5R�P7M26%-]Ta/=-]&�),6benPSO Rqp��7A
y03%-9&%4i/w4[TN-c/h��4#Tk/1 . �"J6<E54i$U4i65OQ-i& � /N�0 JduTa)*nY4i65&Y/=3J),;=/NM �  L6%-RTNI5-iOQ),-]TgI5-c;kF�4i^[),$*M �G/13% #"Jm#3{/= �M<)*-c$U&
T=4i/=)'T¦F�4#Oe/= #;1M`;=-iTN"%$,/bTQA

����{N ��E�-�
��,�BW H#	����\����
 5,�  5B4����#��� Y	8���W�
����#%���
8k$*$./=-c6Pm#;= L"%I9Ta)*�c-0^�-i4#TN"%;=-iT �!-c;=-!TN"%EC�=-iOQ/1-i&�/1 h4kEJ),ZL47;1)U47/1-D4i6547$*M%TN)UTu 7FpZL47;=)'4765Oe-0),6XOQ$,"5&C),6%mD/13%-0^`4i),6
-Q�p-iOQ/bTk 7F�/=3%-2F�4LOQ/= L;wTYMON�P7Q5R�P M�476X&vW5P~Z�RcTSR<ASl:;b47I%3%)'Oc47$!Ow3%-iOw+%TD 7F�;=-iTN)U&<"X47$UT:�0-c;1-R^[ .TN/=$,M�T147/=)'T¦FHMC),6%m
� ;1-cm.4i;w&<)*6%mR #"J/=$,)*-c;wT!4765&[3%->/=-c;1 .T=Oe-i&%4#T1OQ),/NM9TN-c-h/=3J-oO�3X47I%/1-c;wTGEK->$, i�  L6`;= #EJ"5Ta/16%-iT=TD4i65&Yf5-cZ.-c6%-:/=-]Ta/cd
;=-]TaI5-iOQ/1),Z.-c$*M �bdc-c;=;1 #;WZL47;1)U4i65OQ-D�D4LTWZ.-c;=MPTa$*),mL3</1$,Mo3%),mL3%-c;W/1354769/=3J-D #6%-iT�FH;1 #^�/13%-:Ta/1-cI � �D)UTN-DE54#Ow+<��47;b&
FH #;1�D4i;w&2I%;1 COQ-i&<"%;1-:4765&RTN$,)*m#3C/=$,M}$, i�0-c;�/=3X476R/=3J-0 #6J-iT�FH;= L^�/=3%-D"%6J),ZL47;1)U47/1-0^[ C&C-c$."5Ta)*6%moTNIK-]OQ),-iTed#4i65&
-iTN/=),^r47/=-]&{TaI5-iOQ)*-iT2OQ .-AL`OQ)*-c6C/wToOQ #;1;=-c$'47/1-i&z3%)*m#3%$*M{�D),/=3�/13%-[ #6J-iT FH;1 #^ /=3%-[IJ;=-c$*),^[)*6547;1M{Ta/1-cI � �D)UTN-
E54LO�+C�D4i;w&SFH #;1�D47;b&�I%;1 COQ-i&<"J;=-.A

vG .-&LrOQ),-c6C/wT  iF�MON�P7Q5R�P7MD4i65&bW5P~Z�RcTSR FH;1 #^�/13%)UTu4i6547$*M%TN)UTu�0-c;1-W-cZL47$*"547/1-i&kFH #;�/=3%-c)*;u&<->IK->65&<-c65Oe- FH;1 #^
&<)*-c/D4i65&[$,)�FH- � 3%)'Ta/1 #;=M9ZL47;1)U47EJ$,-iT!4765&[FH;= #^	/=3J-�ZL4i;=)U4iE%$,-]T� 7F /=3J-�IJ3<MJTa)'Oc47$5-c6CZ<)*;= L6%^[-c6C/cd#;1-iTaI5-iOe/=),Z.->$,M.A
8 ^[ C&<-c$�OQ #"J$U&E5-�E%"%),$*/2�D3%)'O�3�-cnCI%$'47),6J-i&�/=3%-�Ta)*�c-` 7Fo/13%-�TaI5-iOQ)*-iTROQ .-&LrOQ)*-c6</bT�;1-i4#TN #654iE%$,M ��4i65&
�D),/13\Ta)*^[),$'47;D),6C/=->;=I%;1-c/w4i/=), L6{4LT )*6Y/13%-2�5654i$W^[ C&<-c$ �wAoy03%-9Oe .-&L`Oe),-c6C/wT0 iFD/=3J-�W5P~Z�RcTSRzOQ L"%$U&Y6J #/oE5-
^[ C&<->$,$,-]&zE<M /=3%-`ZL47;1)U47EJ$,-iTR 7Fo/13%-`I%3CM%TN)UOc4i$D-c6<ZC),;1 #6%^�-c6</ �H/=3%)'TROQ #"%$'&E5-{TN-c-c6�-.AWmJA�)*6/13547/9/=3J-
yu"%+.-cM � 8k6XT=OQ L^SE5-hI%$* #/h��4#Tk^r4#&<-o"%I{ iFD4i$,^[  Ta/:3% #;1),�c L6</b47$�$,)*6%-iTQd5)�A%- AK/13%-2-iTN/=)*^`47/1-i&[Z#4i$,"%-]TgFH #;}4
m#)*Z.-c6`OQ .-AL`OQ)*-c6C/0TNI%;=-]4#&� iZ.-c;�47$*^[ .TN/0/=3J-��D3J #$,-o;b476%mL-� iFG-iTN/=),^r47/=-]&(ZL47$*"%-iT �wAGy03%)'T0^`47+.-iTGTN-c65Ta-o)*6
/=3X47/0/13%-h;1-cm#)* #65T!4#T0&C-Q�56%-i&�47;=-}$U47;1m#-o4i65&S/13<"5T!OQ iZ.-c;G42E%;1 .4L&S;w4i6%m#-o 7F�/13%-:Z#4i$,"%-]T� 7F�/13%-hZL47;1)U4iE%$,-iT
 7F:/13%-[I%3CMJTa)UO>47$W-c6CZC),;= L6%^[-c6C/cA9�%;= L^ /13%)UTed�)*/���4#TROQ L65OQ$*"5&<-i& du/13547/P/=3%-[ZL4i;=)U4iE%$,- W5P~Z�RcTSR&C .-iT�6% L/
;=-�
5-iOQ/!/=3%-hIJ3<MJTa)'Oc47$p-c6<ZC),;1 #6%^�-c6</ E%"%/:Oc4i6�I5  T=Ta)*E%$,M�;=- 
5-]OQ/0I%3CMC$, #mL-c6%-c/1)UO:Ta)*^[),$'47;=)*/NM2 7F I5 #I%"J$U47/1), L65T
 COcOQ"J;=),6JmR),6`/=3%-PT147^[-o;w4i/=3%->;D/=354i6{&<)�� ->;=-c6C/0;1-cm#)* #65TeA



J>�7� ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

�����-�
�� 5 H#������ �-�
�?,�BW 5#���� \-���. H,� 	��%�Z\ 	��
#�	�1��%�� � �����B��  HBZ����#%�� G	����W�
���-#����
8k$*$</1-c6Rm#;1 #"%I�Ta)*�c-0^�-i4#TN"%;=-iTu�0->;=-DTN"%EC�=-iOQ/1-i&2/= 4k^S"J$,/=)*I%$,- $,),6J-i47;W;1-cm#;1-iT=TN), L6R),65OQ$*"5&<)*6%mh4i$,$%ZL4i;=)U4iE%$,-]T
"5TN-i&@),6@/=3J-�TN/=-cI � �D)UTN-{E54#Ow+C�D47;b& FH L;=��47;w&@I%;1 COQ-i&<"%;1-z->n%OQ->I%/(FH L;`/=3%-\/N�0 _Oc47/1-cm# L;=)'Oc47$hZL4i;=)U4iE%$,-]T
TNIK-]OQ),-iTP4765&\;=-cmL), #6�Azl:;w47IJ3%)UOc4i$DOw3%-iOw+%Th iF:;=-iTN)U&<"54i$UTo;=-cZ.-i4i$,-i&\Ta L^[-�O�354i6%m#-�),6�-cnCI5-iOQ/1-i&�;1-iTa)'&<"54i$
ZL47$*"%-D&C-cI5-c65&<)*6%mh #6R�5/1/=-i&oZ#4i$,"%-]TW4765&RTN #^[-�Ta/1;="5OQ/1"%;=-!),6R/13%-0;1-iTa)'&<"547$JZ.-c;wTN"5T�->n<I%$'47654i/= L;=M2ZL4i;=)U4iE%$,-]T
4i65&2;=-iTN)U&<"X47$.I%$*"5TWOQ L^[I5 #6%-c6C/u-Q�p-iOQ/�Z.-c;bTa"5T -cnCI%$'47654i/= #;1M2ZL47;1)U4iE%$,-iTuI%$* #/wTeAWxY  Ta/�;=-iTN)U&<"54i$<->;=;= L;wT��!-c;=-
4RE%),/!$U4i;=m#->;k/135476`/=3J .Ta-P 7FG/13%-o^[ C&<-c$'T�)*65OQ$,"X&<),6%m TaI5-iOQ)*-iT0 #6J$,M.A

FG��������,� 5#%�?�� Y'7�
�?� � [��  5#���B������ ���������% 
� N�P7Q5R�P7MoTa->-c^`Tu/= 2E5-:/=3%-}Ta)*6%m#$*-k^� .Ta/G)*^[I5 #;=/b476C/WZL47;1)U47EJ$,-}4765&[4i$UTN �$*-i4#&JT�/= o^[ C&C-c$UT�/13547/GFH #$*$, i�j/13%-
TN/w47/1)UTN/=)UO>47$ 4#T=TN"%^[I%/1), L65TkE5-iTa/>A � N�P7Q5R�P M94i;=-9TN ["%6%-��."54i$,$,M�&<)'Ta/1;=),EJ"%/=-i&` iZ.-c;LenPSO Rqp R�P Med /=3X47/o4S6J-iTa/1-i&
I%;1 COQ-i&<"J;=-R)UT}&<) LrOQ"%$*/cd5EK-]Oc47"5TN-R/=3%-9&J47/w4`TN-c/h)UT:/= . Y"J6<E54i$U4i65OQ-i& d�4765&Y/13<"5To4S/N�! � Ta/=->Iz-cZL4i$,"54i/=), L6
��4�^`4i),6R^[ C&<->$%),65Oe$,"5&<)*6%mYMON�P7Q5R�P M}4i65&[4 FH"J;=/=3J-c;G^[ C&<-c$% iF�/=3%-}TaI5-iOe),-iTGOQ .-&LrOQ)*-c6</bT�),6XOQ$,"5&C),6%m0enPSO Rqp��
TN-c-c^`T�47I%IJ;= #IJ;=)U4i/=- �bAGy03%-o&<->IK->65&<-c65Oe-D 7Fu/13%-:m#;= L"%I5T!Ta),�>-D #6[/13%-hOe #6C/=),6C"% L"5TWZ#4i;=)'47E%$*-iTGTa-c-c^rT�/1 2E5-
3%)*m#3%$*MR6% #6 � $*),6%-i4i;G #;0->Z.-c6S6J #6 � Ta^[ . L/=3[EJ"%/DOc4i6[E5-hO>47I%/1"%;=-i&9),69/=3%-:ZL47;=)'47E%$*-iT0TNI5-iOQ),-]T ��4765&9;=-cmL), #6 �
)*6Y42$*),6%-]47;D^[ C&<->$�A

�WZ.-c6��D),/13j/=3J)UTR+<6% i�D$*-i&<m#-`)*/S)'T26% #/`Oe$,-i4i;R�D3547/9/=3%-�E5-iTa/�Ta-c/9 #;�OQ L^SE%)*6547/1), L65T2 7FoZL4i;=)U4iE%$,-]T
�! #"%$'&�E5-.A�y03X47/9)UT��D3CM�)*6/13%-[�5654i$D),6C/=-c;bTaI5-iOQ)��pOSOe #^[I54i;=)'Ta #6XTR47$,$'Ta"%EXTa-c/bTR4765&_47$,$'Ta"%EXTa-c/bT�FH #;94
mL),Z.-c6[6C"%^9E5-c;0 iFWZL47;1)U4iE%$,-iT0�!-c;=-POc4i$UOQ"J$U47/1-i& A

�UAD5\M�>�583=<
	�>�I � 3}I M 1 M�/6< M < 	 ��79587���� �����
��6\/=3%-9I%;=-]Ta-c6C/oTa-]OQ/=)* #6 47/=/1-c^[I%/bTh47/PI%;=)*65OQ)*I547$GOe #^[I5 #6J-c6</ 47654i$,MJTa-iTo6% #/o;=->IK L;=/1-i&z),6{/13%-�O�354iI%/=->;
 L6�)*6</1-c;wTNI5-iOQ)��KOkOQ L^[I54i;=)UTN #6`4i;=-hIJ;=-iTN-c6</1-i& A  04i;=)'47E%$*-iT��!-c;=-h$* #mR/1;w476XT¦FH #;1^[-i&[4LOcOQ L;w&<)*6%m2/1 R/=3%-h$*)UTN/
)*6Y8:I%I5-c65&<)*n[8�E5-QFH #;1-oEK->),6%m�Ta"%EC�=-]OQ/=-i&9/= �4SV0v!82A

��6Rm#-c6J-c;w4i$5V0v!8j�D4#TW"5TN-i&R4#TG4h&C-iT=OQ;1),I%/1),Z.-G/= . L$5�D),/=3R/13%-:47)*^� iF ->n<I%$'47)*6%),6%m 4#T�^9"5Ow3�ZL4i;=)U4iE%),$*),/NM
)*6[4LT�FH-c�jZL47;1)U4iE%$,-iT!4#T0I5 .T1Ta)*E%$,-.AG8}&%&<),/1), L6547$*$,M.d.V0v!TG�0-c;1-kI%;1-QFH-c;1;=-i&R/=354i/D4i$,$, i�!-i&S4i6`),6C/=-c;1I%;=-c/b47/1), #6
)*6@E%), L$, #mL)UOc4i$h/=->;=^`TeA��k �FH #;1^`47$:/=-]Ta/wT9�0-c;1-\OQ #65&C"5OQ/=-]&j #6��D3%-c/=3J-c;`4#&J&<),/1), #6X47$oV0v!T[-cnCI%$U4i),6%-i&

 Ta),mL6%)��KOc476C/=$*M �2^[ L;=-h iFW/13%-oZL47;=)'47E%)*$,)*/aM9 #;:6% L/cA

� �.��,�BW 5#����T����	8 5,��
�� 
y03%-{�5;bTa/�47/1/=-c^[IJ/`47/�V0v!8 FH L;`/=3%-\m#;1 #"%I�TN),�c-{^�-i4#TN"%;=-iT9),65OQ$*"5&<-i&@4i$,$h/1-c6 4]ZL4i),$U4iE%$,-{ZL4i;=)U4iE%$,-]T
��y�4iE%$,- Jc¨ d</= LI[TN-iOQ/1), #6 �wA �:6%-}Oc4i6[TN-c-k/13547/G/13%-k^�),6%)*^R"%^�m#;1 #"%I�Ta)*�c-:354#TG4�$* .4L&<),6%mo$* 7�!-c;W/135476`4i6<M
 L/=3%-c;:^[-i4LTa"%;1-h),6�/=3%-h�5;bTa/}V0v�4i65&�3X4#Tk/13%-o3%),mL3%-iTa/:$,  4#&<)*6%m9),6Y/13%-PTa-iOe #65&�V�v:Ap8hTD),/D��4#Tk+C6% i�D6
4i$,;=-]4#&<M{/13547/P^[),6%)*^S"J^ m#;1 #"%I�TN),�c-9E5-c354cZ.-i&\&<)��p-c;1-c6C/=$,M`FH;= L^ /13%-S L/=3%->;2ZL47;1)U47EJ$,-iT ��Ta->-[4iEK iZ.- �:)*/
��4#TD-cn%Oe$,"5&<-]&(FH;= L^ /=3%-PV0v!8 ��TN-c-o/=3%-h�5654i$�V0v!8 ;1-cI5 #;1/=-i&` #6YIX47m#- �L� �wA

8hTh),/o��4#T24i$UTN Y+C6% i�D6�/=354i/o^`47nC),^9"%^ mL;= #"JI�Ta)*�c-SE5-c3X4]Z.-]&zTNIK-]OQ)U4i$,$,M du476�4i/=/1-c^[I%/h��4#To^`4#&<-
/1 S-cnJOQ$*"5&<-oE5 #/=3�dK/13%-2^[)*6%),^R"J^�476X&Y/=3%-P^`47nC),^R"%^�mL;= L"%I\Ta)*�c-hFH;= #^�/13%-PV�v!8 ��y�47E%$*- J>¨ d5^[)U&%&C$,-
TN-iOQ/=)* #6 �bA28}Tk/=3%-R;1-iTa"J$,/wT:�0-c;1-2Z.-c;1M{Ta)*^[),$'47;D/1 [/=3%  Ta-9/=354i/o),65OQ$*"5&<-i&`/=3%-R^r47nC),^9"%^ mL;= L"%I�TN),�c- 476
-cnJOQ$*"5Ta)* #6`TN-c-c^[-i&R6% L/k6%-]OQ-iT=T147;1M`4765&�4 ��Ta$*),m#3C/ � $,  T=TD 7F ),6<FH L;=^`4i/=), L6uA

��/GOc4i6SE5-:Ta->-c6ud#/13547/G),6R/13%-:/a�! hI%;1-cZ<)* #"5T V�v!8}T /13%-:Ta-]OQ #65&RV0v!TG/=-c65&2/1 oEK-:4oOQ L6</1;w4LTa/GE5-c/N�0-c-c6
/13%-h$, CO>47/=)* #6`4i65&[/=3%-}Z#4i;=)'47E%)*$,),/NMPZ#4i;=)'47E%$*-iTQdC/=3% L"%m#3`6% L/DZ.-c;=M9OQ$*-i47;1$,M9TN %AG8k6`4i/=/1-c^[I%/G�D4LT�^`4L&<-:/= 
-c^�I%354#TN)UTN-W/=3%)'T /=-c6X&<-c65OQM}),6o/=354i/�/13%-GZL47;=)'47/1), #6PZL47;=)'47E%$*-iT �0->;=-G-cnJO�354i6%m#-]& �D)*/=3oZL47;1)U47EJ$,-iTu^[-i4LTa"%;1),6%m
/13%-S;1-c$U4i/=)*Z.-RZ#4i;=)'47E%)*$,),/NM � /13%-[$* #m.4i;=)*/=3%^| iF:/=3%-9ZL47;=)'47E%)*$,)*/aM�^[-i4LTa"%;1-iTk^[)*6<"5T:/=3%-9$, Lm.47;1),/13%^| 7F:/13%-
$* COc47/1), #6{^�-i4#TN"%;=-iT �wA:y03% L"%m#3{/13%-2�5;wTN/oV0vjFH;= L^�/13%)UT:47654i$,MJTa)'Tk�D4LTh4S^[-i4LTa"%;1-o 7F!$, COc4i/=)* #6{^`4i),6%$*M



��� 	 ������� ��� ����� � � ��� � 	 ��� ������� � ��� � ���!� � 	 ��� Jc�L£

y�47E%$*- Jc¨ K!VW;=)*65OQ),IX47$�OQ L^[I5 #6%-c6C/0$* .4L&<),6%m T�FH L;:Ta/b4765&%4i;w&<)'Ta-i&YmL;= L"%I{TN),�c-h^�-i4#TN"%;=-iTeA

V0v J V0v � V0v �

�����������
	�������������������
������

Oe"%^S"J$U47/1),Z.-D-cnCI%$'47),6J-i&SZL47;1)U476XOQ- � A ¨#§ � A©¤ £ � A¥¤ ¨
^�-i476[ LE5Ta->;=Z.-i&[m#;1 #"%I Ta)*�c- % � A �#� � A Jc§ � A Jc¨
TN/w4i65&%47;b&Y&<->Z<)'47/=)* #6` 7F  #E5TN-c;=Z.-i&9m#;= L"%I\Ta)*�c- % � A �#� % � A Jc� � A �7�
^�-i&<)U4i6S LE5Ta->;=Z.-i&[m#;1 #"%I Ta)*�c- % � A �#� � A �.� � A �.�
)*6</1-c; � �."547;1/=),$*-k;b476%mL-2 iFW LE5Ta-c;1Z.-i&[m#;1 #"%I Ta),�>- % � A �#� � A Jc£ � A £�J
^�),6%)*^R"%^�mL;= #"JI{Ta)*�c- % � A �#� � A�ª � % � A §#�
^r47nC),^R"%^�m#;= L"%I\Ta)*�c- % � A �#� % � A �7� % � A � ¤
^�-i476[I5-c;bOQ-c)*Z.-i&(mL;= L"%I{TN),�c- % � A �7� % � A Jc£ % � A �#¨
TN/w4i65&%47;b&Y&<->Z<)'47/=)* #6` 7F IK->;wOQ-c)*Z.-i&Rm#;= L"%I{TN),�c- % � A �#� % � A � ¤ % � A Jc¨
^�-i&<)U4i6SI5-c;bOQ-c)*Z.-i&Sm#;1 #"%I Ta)*�c- % � A �#� % � A �#¨ % � A �#�
)*6</1-c; � �."547;1/=),$*-k;b476%mL-2 iFWI5-c;bOQ-c),Z.-]&Sm#;1 #"%I Ta),�>- % � A �#� % � A �#� % � A �#�

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

Oe"%^S"J$U47/1),Z.-D-cnCI%$'47),6J-i&SZL47;1)U476XOQ- � A¥¤ J � A©¤�ª � A¥¤ ¨
^�-i476[ LE5Ta->;=Z.-i&[m#;1 #"%I Ta)*�c- % � A �#§ � A � ª � A J ¤
TN/w4i65&%47;b&Y&<->Z<)'47/=)* #6` 7F  #E5TN-c;=Z.-i&9m#;= L"%I\Ta)*�c- % � A �#§ % � A Jc� % � A Jc�
^�-i&<)U4i6S LE5Ta->;=Z.-i&[m#;1 #"%I Ta)*�c- % � A �#� � A §7� � A �#§
)*6</1-c; � �."547;1/=),$*-k;b476%mL-2 iFW LE5Ta-c;1Z.-i&[m#;1 #"%I Ta),�>- % � A �#£ � A �#£ % � A�ª �
^�-i476[I5-c;bOQ-c)*Z.-i&(mL;= L"%I{TN),�c- % � A � ª % � A Jc¨ � A Jc£
TN/w4i65&%47;b&Y&<->Z<)'47/=)* #6` 7F IK->;wOQ-c)*Z.-i&Rm#;= L"%I{TN),�c- % � A �#£ % � A �#¨ % � A �#£
^�-i&<)U4i6SI5-c;bOQ-c)*Z.-i&Sm#;1 #"%I Ta)*�c- % � A �#§ % � A �#¨ � A � ¤
)*6</1-c; � �."547;1/=),$*-k;b476%mL-2 iFWI5-c;bOQ-c),Z.-]&Sm#;1 #"%I Ta),�>- % � A �#£ % � A �.£ % � A ��J

��������!������,���
��������������!�-

Oe"%^S"J$U47/1),Z.-D-cnCI%$'47),6J-i&SZL47;1)U476XOQ- � A £#� � A ¨#� � A¥¤ �
^�-i476[ LE5Ta->;=Z.-i&[m#;1 #"%I Ta)*�c- � A �.£ % � A �#� % � A Jc�
^�-i&<)U4i6S LE5Ta->;=Z.-i&[m#;1 #"%I Ta)*�c- � A �#¨ % � A �#£ % � A �#¨
^�-i476[I5-c;bOQ-c)*Z.-i&(mL;= L"%I{TN),�c- � A �.¨ % � A �#§ % � A � ¤
^�-i&<)U4i6SI5-c;bOQ-c)*Z.-i&Sm#;1 #"%I Ta)*�c- � A �.§ % � A JQ� � A �7�
;1-c$U4i/=)*Z.-hTN/w476X&%47;b&{&<-cZC)U47/1), L6[ 7FG LE5Ta->;=Z.-i&[m#;1 #"%I Ta)*�c- � A �#¨ � A ��J � A �#�
;1-c$U4i/=)*Z.-k)*6</1-c; � ��"X47;=/1),$*-h;w4i6%m#-o 7F  #E5TN-c;=Z.-i&[mL;= #"JI{Ta)*�c- � A �#� � A �#� � A�ª £
;1-c$U4i/=)*Z.-hTN/w476X&%47;b&{&<-cZC)U47/1), L6[ 7FGI5-c;bOQ-c)*Z.-i&(mL;= L"%I\Ta)*�c- � A Jc§ � A £#£ % � A �#�
;1-c$U4i/=)*Z.-k)*6</1-c; � ��"X47;=/1),$*-h;w4i6%m#-o 7F IK->;wOQ-c)*Z.-i&Rm#;= L"%I{TN),�c- � A Jc� � A £#� % � A � ¤



J>�#§ ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

4i65&(/13%-:Ta-]OQ #65&R4oOQ L6</1;w4LTa/GE5-c/N�0-c-c6P/=3%-D$* COc47/1), L6[4i65&(/13%-D;=->$U47/1),Z.-GZL47;1)U47EJ),$,)*/NM�$*-iT=T� 7Fp/=3%-DZL4i;=)U4iE%),$*),/NM
Oc4i6`EK-P-cnCI%$U4i),6%-i&9�D),/=3`/13%-PT=47^�-h6<"J^SE5-c;! 7F V�v!T ��y�47EJ$,- Jc¨ dKE5 #/1/= L^�TN-iOQ/1), #6 �wA

8h&%&C),/=)* #654i$,$*M.d5V0v!8hTk�0->;=-2;1"%6Y"XTa),6Jm[ #6%$*MY/13%-2$* COc47/1), #6{^�-i4#TN"%;=-iTD 7F!/13%-2mL;= #"JI�TN),�c- � "XTa),6Jm`47$*$
TN"5O�3 Z#4i;=)'47E%$*-iTQdW-cnJOQ$*"5&<),6JmY^[)*6%),^R"%^�mL;= #"JI@Ta)*�c-�4765&�-cnJOQ$,"X&<),6%m�E5 #/=3�d�^[)*6%),^R"J^�4i65&�^`47nC),^9"%^
mL;= #"JI@Ta)*�c- � 4765&�"5TN),6%m\ #6%$*Mz/13%-`ZL47;=)'47E%)*$,)*/aM{^�-i4#TN"%;=-iTPTa-cIX47;w4i/=-c$*M.A��@3J-c;=-i4LT2/=3%-[�5;bTa/9V0v!T2FH;= #^
/13%-iTa-�-cZL47$*"547/1), #6XT[47$*�D4cM%T9-cn<IJ$U47)*6%-i&� iZ.-c;�¤ ���  7FP/=3%-�ZL47;=)'47E%)*$,)*/aM d0/=3%- V0v!T(FH;= L^ /=3J-Y$, CO>47/=)* #6
^[-]4#Ta"J;=-iT!Ta/=)*$,$�OQ #;1;=-c$'47/=-]&r�D)*/=3�476���� ��� ¤ § �D),/13`/=3%  Ta-hFH;= L^ /=3%-oZL47;1)U4iE%),$*),/NMS^�-i4#TN"%;=-iT!4765&`/=3C"5TD4
TN-cI547;b47/1-2/=;1-i47/1^[-c6C/G 7F /=3%-iTN-o/a�! 9Ta-c/bTg iFWZL4i;=)U4iE%$,-]TD&<)U&[6% L/hTN-c-c^��="5TN/=)��5-i& A

N 	8�.#%	�1����� ��8' � [�� B�[?;� 5#%��	�������\�#��
���������?�
�hTN),6%m94i$,$pZ#4i;=)'47E%$*-iT0 7FG/13%-oI%3CM%TN)UOc4i$ -c6CZ<)*;= L6%^[-c6C/G4#TD)UTed<;1-iTa"%$*/=-i&[)*6`4SV0v!8�/=3X47/:Ta/1),$*$ 6%-c-]&<-i& ��"J),/=-
4�FH-c�@ZL4i;=)U4iE%$,-]T�/= R->n<I%$'47)*6[42;1-i4#TN #654iE%$,-P47^� #"%6C/G 7F Z#4i;=)'47E%)*$,),/NM �U�5Z.-kZL4i;=)U4iE%$,-]T0/= 2;1-i4#Ow3`¤ ��� � 4765&
/13%-hV0v!T0�!-c;=-:&<) L`Oe"%$,/G/= o-cnCI%$'47),6�AWy03C"5TQd p�P�` Rq`a]'Y�Ph�D4LT�;=-]OQ C&<-i&2FH;= L^ 4PT=Oc4i$,-: 7F � /1 J>¨#� � FH;1 #^�/13%-
�. L"%/=3�/= R/13%-P�k #;1/=3{V� #$,- �W/= 9/=3J-�"XTa"54i$WT1Oc47$*-h 7F!&C-cm#;1-c-iT�FH;= L^ /=3J-�- ��"54i/= L;cA

8gFH/1-c;0/13%)UTD/=;b4765T�FH #;=^r47/=)* #6`/=3J- �X;wTa/DFH-c� V0v!Tk4LOcOQ #"J6</1-i&SFH #;:49Ta #^�-c�D3547/D3J),m#3J-c;DI%;= LI5 #;=/1), L6Y 7F
/13%-hZL47;1)U47EJ),$,)*/NM2E%"%/!�0-c;1-hTN/=)*$,$p&<) LrOQ"%$*/W/= R->n<I%$'47)*6uA�y03%-h-cnJOQ$,"XTa), L6S iF�/=3%- X�PSW&RcPSVHRqp Rq`u�rTfe�` P-O N�P-WQP�`u]'W P
4i65&[/=3%-rY�P ND`�� QoTSR'`uTS]'W RcR9Y�P\y`$*-i4#&9/= RV0v!T0/13547/D�!-c;=- ��"J),/=-}-i4#TN),$,MR)*6</1-c;=IJ;=-c/1-i&S4i65&[-cnCI%$U4i),6%-i&R-cZ.-c6
4RE%),/!^[ #;1-h 7F /=3%-oZL47;1)U47EJ),$,)*/NM���Ta-c-oOw354iI%/=-c;D L6Y)*6</1-c;wTNIK-]OQ)��pO:OQ L^[I547;1)UTN #65Ted%I547mL- �#� �wA
��#%� �G\�	��
#�	81��%�� 
y03%-!^`47)*6R4i),^� 7F5/13%-:V0v!8 L6R/=3%-�&<),-c/�ZL47;1)U47EJ$,-iT���4#T�/1 k;1-i&<"5Oe-D4k3%)*m#3R6C"%^9EK->;  7FpI54i;=/1$,MPOQ #;1;=-c$'47/1-i&
ZL47;1)U4iE%$,-iTeADy03C"5Tg/13%-2)*6</1-c;=IJ;=-c/b47/=)* #6`�D4LTg$*-iT=TD),^�IK L;=/b476C/�FH #;}/=3%-iTN-oZ#4i;=)'47E%$*-iTk4i65&�/13%-2)*6%),/1)U4i$�V�v!8}T
�!-c;=-h"XTa-i&`),6`/=3%-h�56X47$u-cZL47$*"547/1), L65T���Ta-c-}/=3%-POw3547I%/1-c;D #6�),6C/=-c;bTaI5-iOQ)��pOhOQ L^[I54i;=)UTN #65Ted<I54im#- �#� �bA

� Iw:���7k/DM�1+797
�WZ.-c6`/=3J #"%mL3zI%$* #/bTg iFG;=-iTN)U&<"X47$UTD$, . L+.-i&�^� .Ta/1$,MS�X6%-.dp476\47/1/=-c^�I%/D�D4LTg^`4L&<-o/= `TN-c-o�D3%-c/13%-c;:/=3%-c;1-
�!-c;=-R L"%/=$*),-c;bTk),6\OQ L65&<"5Oe/=),6JmY49;= #EJ"5Ta/P$,),6J-i47;h^� C&<-c$��D),/=3\TNI5-iOQ),-]Th4765&\;=-cmL), #6\4LTh/=3%-9-cnCI%$U4i6547/1 #;=M
ZL47;1)U4iE%$,-iT�FH L;k-]4#Ow3[ 7FG/13%-om#;1 #"%I Ta),�>-h^[-i4LTa"%;1-iTQA

��6YI%$* #/bTg iFG/=3%-P;=-iTN)U&<"X47$UT0 iFG/=3J-iTa- 47654i$,MJTa-iTD/=3%->;=-o�0-c;1-26% 9-cnC/=;1-c^[-: #"%/1$,),->;wTDE%"%/}Ta #^�-oTa"5TNI5-iOQ/
&%4i/w4zI5 L),6C/wTQA 8k$UTN %dG/=3%-�Z#4i;=)'47E%)*$,),/NM\ 7Fo/13%-Y;1-iTa)'&<"54i$UT�FH #;9/=3J-{&<)�� ->;=-c6C/R$,-cZ.->$UT� iFo/=3J-Y/N�0 YF�4LOQ/= L;wT
TN-c-c^[-i& �."%),/1-2ZL47;1)U4iE%$,- ��Ta->-REK->$, i��),6Y/13%-9Ta-]OQ/=)* #6Y L6z/13%-Sf5->Z.-c6%-2/1-iTa/ �wAoqD-iTa)'&<"54i$W-c;=;1 #;bTk�0-c;1-2/13%-
TN^`47$*$,-iTN/� iF!47$*$u^[ C&<-c$'T0OQ L65&<"5Oe/=-i&[/=3C"5T�F�4i;cA

y03%-c;1-[�D4LT�6% \Oe$,-i4i;�EJ), #$* #mL)UOc4i$0I%;1 #E%$*-c^|�D),/13�/=3%-r&%47/b4YIK L),6C/wTo/=354i/2�0->;=-`4i/2/=3J-[-i&<mL-[ 7F:/13%-
&<)'Ta/1;=),EJ"%/=)* #6uAR��6{ L6%-[O>4#Ta-R/13%-RI%;1 #E%$*-c^�^[)*m#3C/k3X4]Z.-RE5-c->6{/=354i/�/13%-�Oc47$'OQ"%$U4i/=-i&`ZL47$,"J-iTh #6%$*MYE54LTa-i&
 L6YZ.-c;1M(FH-c�� #EXTa-c;1Z#4i/=)* #65TeA

� F5 #6J-0$, . L+.-i&24i/W/=3J-�;1-iTa)'&<"54i$UTu),62^� #;=-!&<->/w47)*$./=3% L"%m#3�d�^� #;=-!&%4i/w4kI5 L),6C/wTu$U4cMo),62/13%-0->n</1;=-c^[-�/w4i),$'T
 iF�/=3%-:;=-iTN)U&<"X47$p&<)UTN/=;1),E%"%/1), L6S/135476`�0 L"%$U&R354cZ.-:EK->-c6[-cnCI5-iOQ/=-]&2"%65&<-c;!/=3%-}4#T1Ta"%^�I%/=)* #69 7F�6% L;=^`4i$,),/NM-K
I	� V �
� 2?2
� !�� 7�U����#�	���� <	� � ���Y iF /13%-0;1-iTa)'&<"54i$UT��!-c;=-GE%)*m#m#->;W/=354i6 J A©¤ §�� -iTN/=),^r47/=-]&h&<-cZC)U4i/=), L6

 iFW->;=;= L; �H-cnCIK-]OQ/=-i&-K � A £�� �bA
I	��� �
����� !��  ������#�	8� � !��������Y iFW iFW/13%-h;1-iTa)'&<"547$'T0�0-c;1-hTN^`47$*$,-c;G/135476 � J A¥¤ §�� -]Ta/=)*^`47/1-i&R&<-cZC) �

4i/=)* #6` 7FG->;=;= L; � -cnCI5-iOQ/1-i&�K � A £�� �bA
� ��� �
� V�� /��  ������#�	8� � I��������Y iFW/13%-o;=-iTN)U&<"X47$UTG�0-c;1-hE%)*m#m#->;D/=354i6 � A £L¨�� -iTa/1),^`4i/=-i&9&<-cZC)U4i/=), L6

 iFW->;=;= L; �H-cnCIK-]OQ/=-i&-K � A £�� �bA



��� 	 ������� ��� ����� � � ��� � 	 ��� ������� � ��� � ���!� � 	 ��� Jc� ª

y�47E%$*- J ¤�K2f5  4#&<)*6%m.ThFH #;h/13%-Rm#;1 #"%I Ta)*�c-R^[-i4LTa"%;1-iT � ;=-]TaI5 #65TN-SZL4i;=)U4iE%$,- �D),6\4[O>476% L6%)UOc4i$GOQ L;=;=->$U47/1), L6
Z.-c;bTa"5TDTNIK-]OQ),-iTD4i65&[;=-cmL), L6uA

$,  4#&<)*6%m J $, .4L&<),6Jm � $,  4#&<)*6%m �

�
���
	&� ������ � �
������������ ������ 	� ��) ��% !���������%��������	�
OQ L;=;=->$U47/1), L65T � A ¨ ª ¨ � A §L§ ª � A £#¨ ¤
^[-i4i6[ #EXTa-c;1Z.-i&[m#;= L"%I{TN),�c- � A �L£#¨ � A J ª � � A �#�L�
^[-i&C)U476� #E5TN-c;=Z.-i&9m#;= L"%I\Ta)*�c- % � A �L� ª % � A Je�.£ � A �#£L§
^[-i4i6[I5-c;wOe-c),Z.-i&Rm#;1 #"%I\TN),�c- % � A ��J ª � A �L¨#£ � A Jc� ¤
^[-i&C)U476�IK->;wOQ-c)*Z.-i&Rm#;= L"%I{TN),�c- � A �L�#£ � A �L�#§ � A �#�L¨
^`4in<)*^S"%^�m#;1 #"%I Ta),�>- % � A �L�#¨ � A �L�#£ % � A �#� ª
Ta/b4765&J47;w&�&<-cZC)U4i/=), L6` 7FG LE5Ta-c;1Z.-i&SmL;= #"JI\Ta),�>- � A ��J ª % � A ��JQ� % � A �7� ¤
),6C/=->; � ��"54i;=/1),$,-:;w4i6%m#-P 7FG LE5Ta->;=Z.-i&SmL;= L"%I\Ta)*�c- % � A �L��J % � A �L£�J % � A �#£L¨
Ta/b4765&J47;w&�&<-cZC)U4i/=), L6` 7FGI5-c;bOQ-c),Z.-]&(mL;= #"JI{Ta)*�c- � A �L�7� % � A �L�#� % � A �#�L�
),6C/=->; � ��"54i;=/1),$,-:;w4i6%m#-P 7FGI5-c;bOQ-c)*Z.-i&(mL;= L"%I{TN),�c- % � A �L�#¨ % � A �L� ¤ % � A �7� �

%��
��"+���������)#�
���
	��  ���������������
������

OQ L;=;=->$U47/1), L6 � A ¨ ª ¨ � A §L§ ª � A £#¨ ¤
^[-i4i6[ #EXTa-c;1Z.-i&[m#;= L"%I{TN),�c- � A �L¨�J � A �L� ¤ � A �#�i�
^[-i&C)U476� #E5TN-c;=Z.-i&9m#;= L"%I\Ta)*�c- % � A �L� ¤ % � A J>¨ ¤ � A � ª �
^[-i4i6[I5-c;wOe-c),Z.-i&Rm#;1 #"%I\TN),�c- % � A �L� ª � A J>� ª � A �#�L¨
^[-i&C)U476�IK->;wOQ-c)*Z.-i&Rm#;= L"%I{TN),�c- � A �L� ¤ � A ��Jc� � A �7� ª
^`4in<)*^S"%^�m#;1 #"%I Ta),�>- % � A ��Jc� � A �L�#¨ % � A �#§L�
Ta/b4765&J47;w&�&<-cZC)U4i/=), L6` 7FG LE5Ta-c;1Z.-i&SmL;= #"JI\Ta),�>- � A �L� ¤ % � A �L�#� % � A �#¨L�
),6C/=->; � ��"54i;=/1),$,-:;w4i6%m#-P 7FG LE5Ta->;=Z.-i&SmL;= L"%I\Ta)*�c- % � A �L�#� % � A �L¨#� % � A � ¤ J
Ta/b4765&J47;w&�&<-cZC)U4i/=), L6` 7FGI5-c;bOQ-c),Z.-]&(mL;= #"JI{Ta)*�c- � A �L� ª % � A �L£#� % � A �#� ¤
),6C/=->; � ��"54i;=/1),$,-:;w4i6%m#-P 7FGI5-c;bOQ-c)*Z.-i&(mL;= L"%I{TN),�c- % � A ��Jc£ % � A � ª � % � A �#¨L�

� � V �
�UI	� V�� 7�U����#�	����Y2
�D<�< ���� 7F /=3J-�;1-iTa)'&<"54i$UT0�0->;=-oTN^`47$*$,-c;G/=3X476 �N� A £L¨�� -iTN/=)*^`47/1-i&S&C-cZ<)'4 �
/1), #6` iFG-c;=;1 #; �H-cn<I5-iOe/=-i&�K � A £�� �wA

FG�������%,� 5#������ y03%->;=-`4i;=-�Ta L^[-S L"%/=$*),-c;bT24i65&�/=3C"5T�;1 #E%"5TN/R^[-c/13% C&%T2TN3% #"J$U&�E5-`47I%IJ$,),-]& ��TN-c-[/=3J-
�5654i$u-cZL47$*"547/1), #6XTg iFGE5 #/=3�/=3%-o)*6</1-c; � 4765&`/=3%-o)*6</1;w4#TNI5-iOQ)��KOhOQ #^�I547;1)UTa L65T �bA

��<0M�I@M�58>�<
	h>�I�A9AD1 	f<B/258I M�7
yu YTN-c-9�D3%-c/=3J-c;h/=3J-SmL;= #"JI�TN),�c-R^[-]4#Ta"J;=-iTh4i;=-�OQ #^9E%)*6%-i&`Ta)*^[),$'47;=$*M[),6\/=3J-9OQ #6C/=-cnC/h iF:TaI5-iOe),-iTh4i65&
;=->m#), L6\4#Th�D),/13{/=3%-9V0v!82d�4�O>476% L6%)UOc4i$GOQ L;=;=->$U47/1), L6{�D4#T}OQ #65&C"5OQ/=-]&Y�D),/=3{/13%-Rm#;1 #"%I�Ta),�>-2^[-i4LTa"%;1-iT



J>�#¨ ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

�H-cn%Oe-cI%/rO RcR�RcO[]'O�ZSW\TS]5N MHR_^
P �}4LT2/=3%-9;=-iTNI5 #65TN-`4765&�/13%-[TNI5-iOQ),-]T�4i65&z;1-cm#)* #6�4LT�/=3J-[-cnCI%$U4i6547/1 #;=M
ZL47;1)U4iE%$,-iT���y�4iE%$,- J ¤Cd0/= LI �wA@8}&%&<),/1), L6547$*$,M.d�/=3%- T=47^�-`47654i$,MJTa)'T(��4#T9OQ #65&C"5OQ/=-]&TN/w4i;=/=)*6%mzFH;1 #^ /13%-
6% L;=^`4i$,)'Ta-i&SmL;= L"%I{TN),�c-h^�-i4#TN"%;=-iT���y�4iE%$,- J ¤<d%E5 #/1/= #^ �wA

��6`EK L/=3�Oc4i6% #6%)'Oc47$�Oe #;=;1-c$U4i/=)* #6`4i6547$*M%TN-iT0/=3%-o-c^�-c;=mL),6%moI54i/=/=->;=6`)UTGZ.-c;=M�Ta)*^[),$'47;WE%"J/D;w47/13%-c;:&<) L �
OQ"J$,/G/= P"%65&<-c;bTa/b4765& AG8:$,$5$,  4#&<)*6%m.T!47;=-}Z.-c;=M Ta^`4i$,$�A�y03%-:�5;wTN/DTa->/� iF�$,  4#&<)*6%m.TG)UT0&C) LrOQ"%$,/ /= 2)*6</1-c;=IJ;=-c/
4i65&z/=3J-9Ta-iOQ L65&�4i65&�/13%),;b&zTN-c-c^|/1 �E5-�Ta$*),m#3C/=$*M{&<)��p-c;=-c6C/hZ.-c;bTa)* #65Th 7F}Oe #6C/=;w4LTa/bT E5-c/N�!-c-c6{$, CO>47/=)* #6
4i65&[Z#4i;=)'47E%)*$,),/NM9^[-i4LTa"%;1-c^[-c6C/wT�EJ"%/D6% #/:I%"%;1-c$,M�Ta JA0��/!^[),mL3</GE5-2I5 .T1Ta)*E%$,-o/=3X47/D/=3J)UT0;=-]Ta"%$*/D)UTD&<"%-}/= 
/13%-hF�4#OQ/D/13547/:/=3%-o-cnCI%$'47654i/= #;1M[ZL47;1)U47EJ$,-iT0 L6%$,M`Oe #65TN)UTa/: 7F 49Ta-c/D iF � ª &<"%^[^9M2ZL4i;=)U4iE%$,-]TQA

�[1�w1 M�1 /91+7k/
8hTu/=3J-c;=-G�D4LTWTa L^[-!Ta"5TNI%)UOe), #6o/13547/W;1-iTa)'&<"54i$UTu^[),mL3</pEK-!3%-c/1-c;=  T=OQ-i&J4#Ta/1)UOW iZ.-c;u/=3J-0$,->Z.-c$UT5 7F5/13%-�F�4LOQ/= L;wT
MON�P7Q5R�P MP4i65&�W5P~Z�RcTSRY4R;= #EJ"5Ta/:$,)*6%-i47;D^� C&<-c$ ��4#T:Oc47$'OQ"%$'47/=-]&S�D),/13Y^[-i4i6[ #EXTa-c;1Z.-i&[m#;= L"%I\Ta)*�c-h L;k/13%-
�5;bTa/9V0v� iFhmL;= #"JI@Ta)*�c-���Ta-c-�47E5 iZ.-�4765&�/=3%-�Ow3547IJ/=-c;P #6j/13%-`),6C/=-c;bTaI5-iOQ)��pO9OQ #^[IX47;=)'Ta L6udWI547mL- �L� �
4LT�/=3J-[;=-iTNI5 #65TN- �H/=3%;1-c-9 #"%/1$,),->;wT��!-c;=-9-cnJOQ$,"X&<-i&Y),6 /=3%)'T2476X47$,MJTa)'T � 4765&�TNI5-iOQ),-]T2476X&z;=-cmL), L6�4#T2/13%-
-cnCI%$'47654i/= #;1M[ZL47;1)U47EJ$,-o/= 9^`47+.-:I%;1-c$,)*^[),654i;=MR-iTN/=)*^`47/1-iTW 7FG3% L^[ � �c3J-c/=-c;1 .T1OQ-i&%4LT=OQ)*/aM A

��6`/=3%-o^[ C&<->$u&<-iT1OQ;=)*E%),6JmR4cZ.-c;w4im#-o #EXTa-c;1Z.-i&[m#;= L"%I{TN),�c-o3%->/=-c;1 .T=Oe-i&%4#T1OQ),/NMR��4#TD),65&<)'Oc47/1-i&SFH #;D/13%-
F�4LOQ/= L;hTNIK-]OQ),-iT �af5->Z.-c6%- � /=-iTN/DI � � A �7� �DE%"%/:6% L/kFH #;:;=-cmL), L6 � I/� � A J>J �bAh� F  #6%$*M�/13% .TN-RTNIK-]OQ),-iTD�D),/13
^[ L;=-h/135476�/=3%;1-c-h LE5Ta-c;1ZL47/=)* #65T:�0-c;1-h),65Oe$,"5&<-]&S),6`/=3J-(f5->Z.-c6%-o/=-iTN/ � �L§ )*65Ta/1-i4#&[ 7F � ¤9TaI5-iOQ)*-iT � /=3%-c;1-
��4#TD6% R),65&C)UOc4i/=), L6` 7FG3%->/=-c;1 .T=Oe-i&%4#T1OQ),/NM �HI � � A � £ �wA

8�TN),^[)*$U47; I%)UOQ/1"%;=-:�D4LT�ZC)UTN),E%$*-k)�Fu/=3J-k�5;wTN/:V0v� 7F�m#;1 #"%I�TN),�c-h��4#TG/=3%-h;1-iTaI5 L65Ta-oZL47;1)U47EJ$,-.AG�.I5-iOQ),-]T
4i65&�;1-cm#)* #6{TN3% i�0-i&�Ta L^[-o3%-c/=->;= .T1OQ-i&%4LT=OQ)*/NM��af5-cZ.->6%-oI � � A ��J FH L;kE5 L/=3{ZL47;1)U47EJ$,-iT �wAD8km 47)*6udK)�FW L6%$,M
/13% .TN-2TNI5-iOQ),-]T� #;D;1-cm#)* #65T0�!-c;=-}),65OQ$*"5&<-i&R/=3X47/D354L&r^� #;=-:/=3X476Y/13%;=->-h #E5TN-c;=ZL4i/=), L65T�� J>§ )*65Ta/1-i4#&9 7F �#§
TNIK-]OQ),-iT:476X& Jc� )*65Ta/1-i4#&Y iF J>� ;=->m#), L65T �bd /=3J-c;=-P�D4#T:6% [),6X&<)UOc4i/=)* #6Y iF!Ta/1;= L6%m`3%-c/=->;= .T1OQ-i&%4LT=OQ)*/NM�� I �
� A¥¤ § 476X& � A � ¤2FH #;:TNIK-]OQ),-iTD4i65&�;1-cm#)* #6ud%;1-iTaI5-iOe/=),Z.->$,M �wA

vG #6XOQ$,"5TN), L6�K�vG L65Ta)'&<-c;=)*6%m{/=3J-�6C"%^9E5-c;h 7F} #EXTa-c;1Z#4i/=)* #65TRI5-c;9TaI5-iOQ)*-iT24i65&��> #;9IK->;R;=-cmL), #6 /=3%-c;1-
��4#TD6% R),65&C)UOc4i/=), L6` 7FG3%->/=-c;1 .T=Oe-i&%4#T1OQ),/NM ��Ta-c-P47$'Ta 9E5-c$, i�@FH #;:/=3%-Rf5-cZ.-c6J-h/=-iTN/wT0 iFG/=3%-h�56X47$u^[ C&<->$ �wA

−3 −2 −1 0 1 2 3

−
4

−
2

0
2

Theoretical Quantiles

S
am

pl
e 

Q
ua

nt
ile

s

1 2 3 4 5 6

−
4

−
2

0
2

fitted values

re
si

du
al

s

��)*m#"%;1- J>� K��:"54i6</1),$,- � �."5476C/=)*$,-o4i65&{yu"%+.-cM � 8k6XT=OQ L^SE5-hI%$* #/bTg iF0/13%-2;1-iTa)'&<"54i$UT0FH;= #^�/13%-2^`4i),6`),6C/=->; �
TNIK-]OQ)��pOh^[ C&C-c$�A�?h4LTa3%-i&`$,)*6%-o)UTD42$, i�!-iT=TDTN^[ . #/13%-c;cA



	 ������� 	 ��� ���!� ��� ������� 	 ��� �����2� ������� 	 ��� ��� � � � ��� � ������� 	 ��� Jc� ¤

��GJIKGL?t@ Gc?A^ IWU�Y0CmGBI�?tUA@$M�`:GL_0C ?AO�GBCFE @ *�CK^m?�,�^�^ MPs *�I;EV?A@DMPO
� <�>�ADIw79>�I03�5f> ��5f1�4 � � 1%725fC���<
	f7
y03%-o&C-c/w4i),$UTG),69/=3%)'T0TN-iOQ/=)* #6`4i;=-h L6`/=3%-:^[ C&<-c$5mL),Z.-c69),6SFH L;=^9"%$U4�� J �wdC)�A.-.A./=3J-h^[ C&<-c$5-cnCI%$'47),6J),6%mo/=3J-
4cZ.-c;w4im#-om#;1 #"%I Ta)*�c-h�D),/13`/=3%-oZL47;1)U47EJ$,-PTaI5-iOQ)*-iTD476X&�/=3J-2V0v!TD 7F /=3%-oI%3CMJTa)UO>47$u-c6CZ<)*;= L6%^[-c6C/cA

��,�	��?� #��%� ����,�	8�?�
#%��� B������
  (*#D� ��2�!�� �¦6P/=3%- ��"X476C/=),$*- � ��"54i6</1),$*-WI%$, L/wTu/=3%-�T=4i^[I%$,- �."5476C/=)*$,-iT  iF5/=3J-
;=-]Ta)U&C"547$'T047;1-hI%$* #/=/1-i&[4im.47)*65Ta/D/13%-:/=3%-c L;=-c/1)UOc4i$ ��"54i6</1),$*-iTQA ��F�/13%-:;=-iTN),"5&%4i$UT!47;=-}6% #;1^`47$*$,M9&<)'Ta/=;1),E%"J/=-i&
/=3J-cM�$,),-� #6�4�Ta/1;w4i),m#3C/[$*),6%-.A �:"%/=$*),-c;bTSOc4i6@E5-\Ta-c-c6 4#T[�0->$,$}4#T[TN3547I5-iT[/=3X47/[)*^[I%$,M�4z6%-iOQ-]T=T=4i;=M
/=;b4765T�FH #;1^`47/1), #6R iFu/13%- �H;=-iTNI5 #65TN- ��Z#4i;=)'47E%$*- ��T �wAWy03J- ��"54i6</1),$*- � �."54i6</1),$,-!I%$, L/W 7F�/=3%-0�X6547$5^`4i),62^� C&<-c$
Ta3J 7�:TD #6J-2 #"J/=$,)*-c;0/13547/}Ta3J #"%$'&rE5-P�0-c$*$ 354i65&<$,-]&rECM[/13%-o;= #EJ"5Ta/:^[-c/13% C&%TQA ����)*m%A J>� �wA

0$,���� ;�� ��� 5����� 14��B��%���
  (*#+� �G2�!�� qD-iTa)'&<"54i$UTR47;1-`I%$, L/=/=-]&�47m 47),6XTa/9/=3%-S�X/=/=-]&�ZL4i$,"%-iT2)*6�/=3J-
yu"%+.-cM � 8k6XT=OQ L^SE5-DI%$* #/cA� !4i;=)U4iE%),$*),/NM2)*6[/=3J-hI5 .Ta)*/=)*Z.-h&<)*;=-iOe/=), L6[)UTG-cnCIK-]OQ/=-i&R/= RE5-oTN),^[)*$U4i;W/= R/13%-h #6J-
),6�/=3%-P6%-cm 47/=)*Z.-R&<)*;=-iOe/=), L6uA:y03%-2ZL4i;=)U4iE%),$*),/NM[ iF0/13%-2;1-iTa)'&<"54i$UTk)'Tk4i$UTa rTa"%I%I5  Ta-i&{/= [;1-c^`4i),6`OQ L65Ta/b476C/
 iZ.-c;h/13%-S;b476%mL-[ 7F!�5/=/1-i&{Z#4i$,"%-]T�4i65&z/13%-R-cnCIK-]OQ/=-i&YZL4i$,"%-RFH #;P/=3%-R;1-iTa)'&<"547$'Th 7Z.->;�/13%-R�D3% L$,-9;w476Jm#-
� ZC)UTN"547$*)UTN-i&(ECM942TN^[ . #/13%-c; ��)'T�-cnCI5-iOQ/1-i&(/1 2E5-:�c-c;= JAG�Wn%OQ->I%/WFH #;0/13%-: #"%/1$,),->;wTW^[-c6C/=)* #6%-i&2)*6S/13%-h$'4#Ta/
Ta-]OQ/=)* #6`/=3%-Pyu"%+.-cM � 8:65T=OQ L^SE5-:I%$, L/D$, . L+%TDI%;=->/=/NMS^9"5Ow3[4LTg->n<I5-iOQ/1-i& A
���� 5#%��,�	��% \-���. H,� �� �B���	���	��
���5;X\ 	��
#�	�1��%��  (*#D� � 2�V�� V $* #/1/=),6Jm[/=3%-P;=-iTN)U&<"X47$UT:Z.-c;wTN"5Tg/13%-2->n �
I%$'47654i/= #;1MYZL47;1)U4iE%$,-iTD)UT:476X47$, Lm# L"5T�/1 [/=3%- y�"J+.-cM � 8k65T1OQ #^9E5-hI%$* #/cA:y03%-9T147^[-oI5 #)*6</bTh47;1-2-cnCI5-iOQ/1-i& d
)�Au-.Au6% Ta/1;="5OQ/1"%;=-9),6 /=3%-9;=-iTN)U&<"X47$UTh)'T2Ta"JI%I5 .Ta-]&�/1 YE5-[ZC)UTN),E%$*-.A[y03%-9;=-]Ta)U&C"547$!Z.-c;wTN"5Th-cn<IJ$U476X47/= L;=M
ZL47;1)U47EJ$,-iTkIJ$, #/bTh$, . #+ �."%)*/=-2;b4765&C #^�FH #;o/13%-R^`47)*6Y^[ C&C-c$W4i65&{/=3%-R-cnCI5-iOQ/1-i&�ZL47$*"%-RZC)UTa"X47$,)'Ta-i&YECM�4
$, i�!-iT=TGTa^� . #/=3J-c;�FH L$,$, i�:TG/=3%-:�c-c;1 2$,)*6%- ��"%)*/=-}OQ$,  Ta-c$*M.A�y03%-hZL47;1)U4iE%),$*),/NM2 iF�/=3%-h;1-iTa)'&<"54i$UT�)'TGTa #^�-c�D3547/
Ta^r47$,$*-c;o),6�;1-cm#)* #65T2 iFh/13%-`-cnCI%$U4i6547/1 #;=M\ZL47;1)U47EJ$,-iT2�D3%->;=-SFH-c�!-c;R&J47/w4YI5 L),6C/wT947;=-r4]ZL4i),$U4iE%$,- A��  #^[-
Ta/1;="5Oe/="%;1-9Ta-c-c^rTg/1 �E5-9I%;=-]Ta-c6C/h),6{/13%-9I%$, L/h 7F�/=3%-9T ��"54i;=-i&{-Q�p-iOQ/} 7FD LI5-c6%6%-iT1T24i65&�/13%-R/N�0 `I%$* #/wT
 7F:/13%-�TaI5-iOQ)��pOQ),/NM.A�y03%-iTN-S-Q�p-iOe/wT��! #"%$'&�E5-[)*65OQ$*"5&<-i&Y)*6�/=3%-9^[ C&<->$W)�F� #6%-SFH L$,$* 7�!-i&{/=3%-�47$*$UTa"JE5Ta-c/
476X47$,MJTa)'TQd.)�AL-.A.),65OQ$*"5&<)*6%mh/=3J-iTa-DZL47;1)U4iE%$,-iTW�! #"%$'&($*-i4#&R/= 4 ^� C&<-c$%�D)*/=3�4�TN^`47$*$,-c;�;=-]Ta)U&C"547$5-c;1;= #;>AWB0"%/
/=3J-R),65OQ$*"5Ta)* #6� 7FD/13%-iTN-RZ#4i;=)'47E%$*-iTh&< .-iTh6% L/o$,-i4L&Y/= `4`Ta/b47/1)UTa/1)UOc4i$,$*MYTN),mL6%)��pO>476C/h),^[IJ;= iZ.-c^9-c6./D 7F!/=3J-
^[ C&<->$�A
���� 5#%��,�	��% B���,� �������B4�?�����?� � � ���>� \-���. H,� �� �B���	���	��
���5;�\�	��
#%	�1��%��  (*#D� �$V�� y03%-]Ta-RI%$* #/wT
47;1-oTa)*^[),$'47;W/1 2/13%-h;=-]Ta)U&C"547$'T�Z.-c;bTa"5TW-cnCI%$U4i6547/1 #;1MSZL47;1)U4iE%$,-iTGI%$, L/wTeA0�. #^[-}&<-cZC)U4i/=)* #65T�FH;= L^ 4RTN/=;b47),mL3</
$,)*6%-��H),6o4D$,)*6%-i47;p^[ C&<-c$ �54i;=-!Ta-c->6h^[ #;1-W-i4LTa),$*Mk)*6o/=3%-iTN-GI%$, L/wTQdc-]TaI5-iOQ)'47$,$*Mk)�FC #6%-!4L&%&%Tu/=3%-G^[ C&<->$,$,-]&g$*),6%-
I%$*"5TD4STN^[ . #/13%-c;D/1 R/=3%-oI%$* #/cAG�wA%-.AC)�F /=3%-P&<->IK->65&<-c65Oe-hE5-c/N�0-c-c6�/=3%-o;=-]TaI5 #65TN-R4i65&�/13%-o-cn<IJ$U476X47/= L;=M
ZL47;1)U47EJ$,-iTW)UTG6% #/G$*),6%-i4i;G/=3%-}Ta354iI5-� iFu/13%-o&<-cI5-c6X&<-c65OQ-:O>476[E5-}Ta-c-c6�),69/=3%-iTN-kIJ$, #/bTQAG8hTGTN"%m#mL-iTa/1-i&S/=3J-
^[ C&<->$�I%;1-i&<)'OQ/=)* #6\476X&z4[$, i�!-iT=ThTN^[ . #/13%-c;P47;1-94#&%&C-i&�/1 `/=3%-iTN-SIJ$, #/bT ����),m%A � �wA9y03%-9/N�0 [$*),6%-]Th47;1-
47$*^[ .TN/D)U&<->6</1)UOc4i$u476X&�/=3C"5TD/=3%->;=-o)UT06% �47IJI547;1-c6</:"%6%^� C&<-c$,$*-i&[TN3547I5-R 7F�&<-cI5-c65&<->65OQ-o3%)U&J&<-c6`),6`/=3J-
;=-]Ta)U&C"547$'TQA
���� 5#%��,�	�� � #%�?�
���
	��>�
#%�?� B��%���
  (*#D� ��2�<
� ��6o/=3J-0qD-iTN)U&<"54i$ � ),6C/=-c;b4#OQ/1), L6�IJ$, #/bT ;=-iTN)U&<"X47$UT�47;1-GI%$, L/=/=-]&
47m 47)*65Ta/P/a�! ���Oe #6C/=),6C"% L"5T �DZL4i;=)U4iE%$,-]TQARy03%->),;oTN),m#6\)UThZC)UTN"547$*)UTa-]&�ECM{4[I5 .Ta)*/=)*Z.-R #;o6%-cm 47/=)*Z.-9Ta$* #I5-S iF
 #6J-Y4i65&/13%-c)*;9Ta),�>-[E<M /=3%-`$,->6%m#/13 iFo/=3J-Y&J4#Ta3�Aj�k OQ$*"5Ta/1-c;wTo 7Fo)'&<-c6C/=)UO>47$DTN),mL6j4i65&EJ),m\Ta)*�c-�47;1-
Ta"JI%I5 .Ta-]&Y/= 9 COcOQ"%;>d% #/=3J-c;=�D)'Ta-o),/D)'Tg$*),+.-c$*MR/=354i/k-cnC)UTN/=)*6%m2/N�0 � ��4cM�)*6</1-c;w4LOQ/=)* #65T!47;1-26% L/hOQ L65Ta)'&<-c;1-i& A
8hTh4i6z->n%4i^[I%$,-o/13%-S;1-iTa)'&<"54i$ � ),6C/=-c;b4#OQ/1), #6�I%$, L/wTo47;1-9Ta3% i�D6{FH #;o #I5-c6J6%-iT=To4im.47)*65Ta/ 47$*$W #/13%-c;oV0v!T� iF
/=3J-�IJ3<MJTa)'Oc47$p-c6<ZC),;1 #6%^�-c6</>A��k RI547/1/=-c;16 ��T �!47;1-R47IJI547;1-c6</0FH;1 #^�/=3J-iTa-hIJ$, #/bT�����),mJA J>£ �wA



J Jc� ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

−0.20 −0.10 0.00 0.10

−
4

−
2

0
2

openness

−0.10 0.00 0.10

−
4

−
2

0
2

warmth

−0.05 0.00 0.05 0.10 0.15

−
4

−
2

0
2

specificity−.025.020 .025
−4−2.2

smoothness

0.00 0.01 0.02 0.03 0.04

�4�202

openness squared

0400004005040100401504020
−4 −2

0 2

warmth squared

020000201002020−4−202

specificity squared

0600006002060040600606008

−4−202smoothness squaredresiduals

��)*m#"%;1-JQ�K�qg-iTN)U&<"X47$UT0Z.->;wTa"XT0-cn<IJ$U476X47/= L;=M`ZL47;1)U47EJ$,-iT�FH;1 #^�/=3%-o)*6</1-c;wTNIK-]OQ)��pO:^[ C&<-c$�AG?h4#TN3%-i&�$*),6%-o)'T

4R$, i�0-]T=T0TN^[ . #/13%-c;>A



	 ������� 	 ��� ���!� ��� ������� 	 ��� �����2� ������� 	 ��� ��� � � � ��� � ������� 	 ��� J>J J

.

.. .

.

.

.

.

.
.

..

...

.

.

.

.

.

.

.

.

.

.
.

.

.

.

....

..

.

...

.

.

.

.
.

..

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
... .

.

.
.

.

. .

.

.

.

.

.

.

.

.

.

.

. ..
.

.

.

.

.

.

.

.

..

.

.
.

.

..

.

.

.

..

.

.
.

. ..

.

. .

.

.

.

.

..

.

.
.

.

..

.
.

.

.

.

.

..

. .

.

.

..

.

.
.

. .

.

.

.

.
.

.

.

.
..

. ..
.

.. ..

.

.

.

..

.

..

.

.

.

.

.

..
.

.
.

.

..

.
.

.

. .

..

.

.

.

..

.

.

.
..

.

.

.
.

.

.

.

.

.

.

..
.

.

.

..

....

..

....

.

.

.

.

.

. .

.

.

.

.

.

.
.

.

.
.

..

.

.

.

.

...

..
.
.

..

..

.

.

.

.

.

...

...

.

.

.. .

.

.

.

.

.

.

.

..

. .

.

.

.

.

.

..

.

.

.

.

.

.

.

.

.

.
.

..

.

..

.

.

..

.

.

.

.. . .

...

. .

.
.

..

.

.

.

.

.

.

.

.

.

.

.

.

..

.

.

....

.

..

.

. .

.

.

.
. ..

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.
.

. ..

.

...

.

..

.

.

.

.
.

.

.

.

.

.

...

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

..
.

.

.

..

.

.

.

..

...

.

.

.
.

. ..

.

.

.

−0.15 −0.05 0.05 0.15

−
0.

20
−

0.
10

0.
00

0.
10

warmth

.

.. .

.

.

.

.

.
.

.(��)Tj
l
S73t250937.17 559.678 Td
(6.11 5779333691-13.6003 -9.05923.37  49j
-7.9d
(.)Tj
0 0 Td.995Tj
-9.9539346 -34.94393Td
(.Tj
-41697203 -48.5139 T85.2)Tj
31.0799 23.1768.63 627
8.488599 25.7783 .49 .2631.99 125 22.2108 T.82 8777 Td
579966 36.26759 Td91885
-5.87.327 15.365 Td
(.)Td
(.) Td
(.)Tj
0 06 l0.)Tj
.81  Td
(.)Tj
0 02Td
(65-0.821484 -13.8209.16 l29)Tj
-5.84 31.4375 Td7.14d
(.36 l5095 22.8802 Td2.10 Td1.42239 0.0228027 TTd
(.)Tj
-4.31287 -8.09326 Td
(.)
-5.64397 19.3964 .81 89 Td
(.)Tj
527 2.07651 T84.)Tj-28.3036 0.509668.53 9.144.91 d
(.)Tj
0 0 Td
(.)Tj
0.121704 5.41582d7.1870 1 2j
1.5
(.)Tj
0 0 Td
84 m

-26.9876 -31.4907.65 ..7 l

(.)15 -32.2817 T.66.643j
29..7742 62.8292 T
(.)Tj
-3.50866 -15.912706.814Tj
0.357457 -8.09326 Td49434
3.43052 -12.4746 T-2.79j
-58.9423 12.3225 T76 m53j
-1.85596 -24.9187 6.82 

.. .

.

.8Tj
-8.31677 -8.99082.8 l6.

.85 31.0038 T.0409
20.35497 -8.09326
-59.0.3506955
(.)Tj
0 0 Td
-303j
-33.6Td
(.)Tj
0 0 T73169Tj
19.35422 6.92944
(.)T
(.)Td
(5354 8.99072 5.57  497-20.6515 -19.8140 Td
(2)Tj
4.66274 42.1625 Td
(.)Tj
7.74.7807702.2312 Td
(.)Tj
0 0263 57 5j
8.73014 -5.1876 .86 .)Tjj
-12.1779 16.47-7.794...66272 588932 12.7256 T.13 2 4983.38461 -17.5329 T86763j
-193 Td
(.)Tj
0 0-j
14.78j
-35.9419 -13.0982 Td
(.)Tj.42239 0.0228027 Td
.723-32.0535 -0.0684599 59 ...

.

.

.312 -23.2909 1.4155Tj
9..187 21.7239 Tj
57Tj
14.8858 3.33159 T.63  Td
j
3.22966 -41.9343 634.Tj
096.7895 53.1462 
-1537

..

..(.)5 -20.5678 -Td
(.) Td
56274 42.1625 Td
(.)Tj
7.7Tf
111.12 
-1.86357 25.801 Td T201TTd1.42239 0.0228027 T Td
45(.)Tj.2672-36.8 21.899 T(.)T5Tj
4.54866 -15.9127.93 m

..23

..66276 -41.934 Td
5.57-0.76j 0.638916 .9 (.)TjTd
(.0393 30.4333 Td
-1.Tj

-22.
(.85 31.003843.365060Tj
27.9004 44.36072 Td
(2j
2.16783178 23.2909 Td07(.Tj 0 c02024 61.1938.)T53.)Tj
-11.72312 4.74644Td
(.66274-9.728 -15.6008 Td
(897309Tj
-48.079 40.4892 Td
(.)Tj
3.5Td
-23171j Td
(.)T(.)Tj
0 04.5 l98j
-37.6671 -7.39351 435.946j
13.3 Td
(.)Tj
0 05.8 9.531546 17
(.)Tj
0 063(.)T)Tj
42.0484 1.88633 d
(17.916-5.87217 -1.4604 T0.197778-5.218195 53.1462d
(6
(.)T-1.45283 4.99746 08.5.073.41 l543 -2.70029 Td
9.)Tj-14.231282 -1.69624 T 504.397.0.0228027 TTd
(.)Tj
-4.31d(.)T674.2292 Td
(.)Tj
0 0-
-4.2)Tj
1
(.)282 -1.696252 l.)Tj
22.06276 -41.934 Td
(.)T
-11.3868 -5.80371 Td
(.)Tj
4.6249
(.)j
-59.2618 -37.6595Td
(.)Tj
-9.02124 -15.2813 Td
(.)Tj
0 0 25.156j
0.Td
(0.0228027 TTd
(.)Tj
-4.3
16.6560. 11.48985 -18.9553 Td
(.)Tj
-3.068457 Td
((��)Tj
l
S73t250931.36
4.45481 -9.926422 Td
5)Tj
26.1966 20.5374
-300149Tj
-7.54 0.874756 Td
(2
(.)T.1 m9d
(.)Tj
0 0 T41 Td7Tj
25.1505 36.6858 Td15T674.259.2618 -37.6595j
-2757 55d
(.)Tj
0.874756 Td58 4(3114.8326 -0.1978030 Td
(.)Tj
-316
(.)Tj
0 0 9.85 .)Tjj
4.20637 5.76572 45 519423373 Td18 -37.6595j
-26)Tj
-1.23276 -41.934 63(.49TjTj
-1152 -12.4746 T-276(2j
13.3697203 -48.5114.7412j
-9.91845.2433 23.38228 556-0.509619 -17.09174Td
7.049)Td
5568 -15.6008 Td
(4Tj
-j
0.57274 42.1625 Td
(.)Tj
7.7Tf
41Tj 561 58842.0334 6.321 T37073.
0.646558 5.6971799180 cmTj
9.18857 31.384299d
(.)TjT8.68655 -19.41929.02 4)Tj
12.233521 22.6367 Td
(.)Tj
2. Td
(.)Tj
-1.3. Td
9)Tj-283j
-13.3037 4.778 l499j
10.871 -15.6008 Td
(045.86610.197795 22.8802 Td
45.8661-0.197795 22.8802 -53 l1 )T0.197793 -2.31997 Td
(.)Tj
-4.077 512.07803 )282 -1.696252 
(.)j
34.7666 -15.91270666 1j
-21.640
(.)Tj
0 0 Td
4. 20j
-30.9354 -34.312Tj
4.6627Tj
5.17705 28.5089 .6413167j
9.0484 1.886331Td
(.8Tj
-5.657 25.801 Td

03.4840j
6.5140.0228027 TTd
(.)Tj
-4.31287 -8.09326.91 5)Tj
0 0 423 12.3225 -7403149TjTd
(.)680.0228027 TTd
(.)Tj
-4.3
6.639627Tj3.28527 -8.09326.9139627j3.28527 -8.09326-9.96.12 -0.9481 -9.92642
(.)8 Td1.4205.84671 -7.39351 12 4(.)Td
(.)T0 Td
(.)Tj
0 42.8)TjTd4.3838 0.190137  13525.)Tj67 m266 -15.9127068.634
.Tj
.69 6793 -2.3199727 5.

..

. .

....

..858 3.33159 TTd
55.

.

1

.

..
−-7.119 -41.6833 Td
(.d
(.)Tj2 13.98 0.190137  13180T8j
1
(.)Tj
2 6.92944
16 0312.)Tj
3.70432 0.920411.994.7Tj
7.5d
(.)Tj
0 0 121 

26685.Tj
5.1727079 40.4892 Td
(.)Tj
3.5Td.7844580625 Td
(.)Tj
0 0.38 624
1098 l1868 -5.80371 Td
(.)Tj
4.6 Td
5.

.

..

.Td
(.)Tj
0 026304

..

−0.20 0.00.
.

...

. .3
-10.09599 -25.7783
j
17.72-21.3414 7.94873 .906561 Td10.4484 1.88633 d
(7935Tj9.960237 -20.9406.jj
-26)Tj
(.)409 10.0253 Td439.7.

5354 8.99072 j
20.7 4926954608 35.6362 
210 Td1j
4.....82

....

..

...

...

..438.7422 6.929441287 -8.09326 Td97 .Td j3.28527 -8.09326Td97 .Tdj3.28527 -8.09326-013 101 -0.94807 -13.258138 l499j-d
(.)33.497 -8.09326Td
55222
d
(.)Tj
0.874756 T452 21j-d4.3838 0.190137  02.m5 627j67 m281 -9.92642-1.441(2)Tj
4.6023 2.68506 .63 5 50169 6793 -2.31997 T1.1885
0.035866 -15.9127TTd
4467198 l0545 20.1419 T-2268 l40
-8.Td
(.)Tj
0 037.633

.

...

..

....

......

0.00

�0.20 0.00.

..

..

.

.

...

.....

..

5
0jj
-12603 -35.012-79 5104
--7 l48018 -33.69660.3547 ... . . ..6.(.)187 21.7239 16 1( 
8.78795 22.8802 TTd
(.)Tj
3.513 383 27..423 4680.0228027 T-26(14 423 Td
7.0747 -52.1878 
-748m19)Tj.267274d
(.)Tj
0--7 0l81Tj
4.5
(.85 31.003.58 m81
-1
-94543 15.9355 T22 96.74495 .3153 21.01667 Td
(.)Tj
2.
1
18649 32411338 -21.8152-126 71  j
4.78Td
(.)Tj
0 jd
(.)Tj
-26.- Td
(55 l3989 Td
(.)Tj
0 056.1493Tj
33.30766 36.26751427720.-4.459638 -21.8152-14277937858 2918 -33.69660 (. l
48T5.4958 -2.9513 7449))Tj
Td8(3079 40.4892 Td
(.)Tj
3.5T.2 l.4719Tj097 497 -8.0932617.4949 9j
11.857 31.384242 l l20d
6775d
(.)Tj
0 0 .4189 Tdj
11.2493 -2.31997.5677)8jTdd
(.4868 -5.80371 Td
(.)Tj
4..)Tj7 )Tj
-7406Td
(.)Tj
0 16.87.)Tj13  2974(.)Tj
0 0.8796 3

-11587
2 6.92944 055579 ..3846834 64.354
203 46834 72851 l
S
223846834 64.354
20337777m
64.354
S
223846834 65334 m
24337777m
65334 m
S
223846834 68848l2
24337777m
68848l2
S
223846834 61342  m
2337777m
61342  mS
223846834 698.8 m
25337777m
698.8 m
S
223846834 7134263
22337777m
7134263
S
223846834 72851 l
22337777m
72851 l
S
2220.74 5753.52 m
1793.36 5753.52 l
S
q 10 0 0 10 0 0 73.74.456294 Td
(0 6.8458 -6.84585566.15)Tj 476.434 Tm
(�0420)Tj
4.39443 0 Td
440.10...... ... .... . .. .... ...



J Jc� ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

� ��3 	8<L5\M�5\M�K�/�� 1;>�I�1�� >�581 M�/27vIwG�723}1+>�5f1+7
��6`4�FH"%;1/=3%->;0-cZL47$*"547/1), L6� iFW/13%-o&<->IK->65&<-c65Oe-h 7F /=3%- TaI5-iOQ)*-iT0OQ .-AL`OQ)*-c6C/wTW #6`/=3J-0enPSO Rqp��7d�MnT
Q5RcP�p?M-`aW�]�Q �
`a]kW PwdW/=3J-�W P MHRcY�P-R�Qn� N2P�`~` P-W-R<d@p P#R�Z�`c�Cd�p P-R�Z�`c�6Y�RcO[TSW N9�8R MnO|476X&/=3J-`V0v!T( iFh/13%-`&<)*-c/RZL47;=)'47E%$*-iTQd¢/=3%-
FH L;=^[-c;9&C-cI5-c65&<-c6C/RZL47;1)U47EJ$,-Y��4#TS;1-cI%$'4#OQ-i&��D)*/=3j/13%-Y-]Ta/=)*^`47/1-i&�TNIK-]OQ),-iTR-Q�p-iOQ/>A@8hTR/=3%- Ta354iI5-Y 7F
&<->IK->65&<-c65Oe-2),6�/=3%)'Tg^� C&<-c$u)UT:3%-i4cZ<)*$,M[)*6�
5"%->65OQ-i&[ECM�/13%-9&<)�� ->;=-c6C/D6<"J^SE5-c;D iFDO>4#Ta-]TgFH #;:/=3%-9&C)��p-c; �
-c6C/}TaI5-iOQ)*-iTg/13%)UT:47IJI%;=  4#Ow3{354#Tk$'47/1-c;kE5-c->6{47EX4765&< L6%-i&{E5-iOc47"XTa-R),/D)'Tk6% L/kE%)* #$* #m#)'Oc47$*$,M�47IJI%;= LI%;=)'47/=- A
�k->Z.-c;=/13%-c$,-]T=TQdc/13%-c;1-0�0->;=-DTN #^[-G)*6</1-c;=-iTN/=)*6%mk^�-c/=3% C&C #$, Lm#)'Oc47$C #E5TN-c;=ZL4i/=), L65TGOQ #6J6%-iOQ/1-i&��D)*/=32/13%)UT�-cZL47$ �
"54i/=)* #6uA!y03547/:)UT0�D3CM[)*/0)UT0IJ;=-iTN-c6</1-i&[3%-c;1-.A

$ �������� 5���%���>�
#����
y03%)'T2-cZL47$*"547/1), #6_�D4LTROQ #65&C"5OQ/=-]&/=3J;=-c-[/1),^[-]T FH #;R-]4#Ow3 iFh/13%-�Ta-c/bT( iFh/13%-�&<),->/9V�v!TeAj8}T2;=-iTN"%$,/bT
 iFD/=3J-[4i$,$UTN"%E5TN-c/h-cZL47$*"547/1), L65ToTa"%mLm#-iTN/=-i&�TN),^[)*$U4i;k^[ C&C-c$UTed  #6%$*MY/13%-S;1-iTa"J$,/wT: 7F:/=3J-RI%;=-cM{ CO>OQ"%;=;1-c65OQ-
V0v!TD�0-c;1-h),65TNI5-iOQ/=-]&S^[ #;1-oOQ$* .Ta->$,M�4765&`I%;=-iTN-c6C/=-i&SE5-iO>47"5TN-�/13%-cM`4i;=-oE54LTa-i&[ #6�/=3%-o$'47;=mL-iTa/:&J47/w49Ta->/
����� � ª#ª ),65TN/=-i4L&r iF J ¤ ¨ �wA!8k$,$�OQ #6C/=)*6<"% L"5T0-cnCI%$U4i6547/1 #;1M[ZL47;=)'47E%$*-iTQd �\p P#R�Z�`c�\4765&Up P#R�Z�`c�dY�RcO[TSW N9�8R MnO
4i65&[/=3%-PV0v!T0 7F /=3%-P&<)*-c/0ZL4i;=)U4iE%$,-]T �wdC�0-c;1-h),6XOQ$,"5&C-i&($*),6%-]47;=$*M[4i65& ��"X4#&<;b47/=)'Oc47$*$,M.dC4LTk4i6Y4LOQ-P47654i$,MJTa)'T
TN"%m#mL-iTa/1-i& d%/=3X47/:/=3%-o),6 
5"%-c65Oe-h 7F ��Ta L^[-h 7F �!/=3%-]Ta-oZL47;=)'47E%$*-iT0^[)*m#3C/0E5-o^[ #;1-oOQ #^�I%$,-cnR/135476�$,)*6%-i47;>A

��/���4#T�6J #/�IK  T=TN),E%$*-D/= oOQ L65&<"5Oe/W4hOe #^[I%$*-c/=- 47$,$CTN"%E5TN-c/wTW4i6547$*M%TN)UT�)*62/13%)UT�Oc4#TN-.diEK-]Oc47"5TN-D/=3%->;=-0�!-c;=-
/1 . 2^`4i6<MPIK  T=TN),E%$*-oOQ #^9E%)*6547/1), #6XT�),6R-i4LO�39 7F�/13%-:^[ C&<-c$'T �  iZ.-c;W3X47$�F 4h^[)*$,$*), #6 �wAu��65TN/=-i4L& dC47$,$pTN"%E5Ta->/wT
 iF:4�mL),Z.-c6{6C"%^9E5-c;k iFD-cnCI%$'47654i/= #;1M{ZL47;=)'47E%$*-iTh�0-c;1-9OQ #6X&<"5OQ/1-i& FH L;o�c-c;= `/1 �FH #"J;�ZL4i;=)U4iE%$,-]TQA9��6z/13%-
TN-c/wT0 iFW^[ C&C-c$UTG),65OQ$*"5&<)*6%m2 L6%-.d%/N�0 94i65&SFH #"%;:ZL47;=)'47E%$*-iT0/=3J-hE5-iTa/:^[ C&<-c$p4i$,�D4cMJT0354#&�4ROQ$,-]47;=$*MS$* i�0-c;
;1-iTa)'&<"547$�-c;1;= #;:/=3X476{/=3J-2 #/13%-c;:^[ C&<-c$'TQADy03J-REK-]Ta/:^[ C&<-c$u)*6Y-i4LO�3 Ta/=->I{47$'Ta [;1- 
5-iOe/=-i&`4[OQ L6</1),6C"% #"XT
TN/=-cI_),6�/=3%-`)*65OQ$,"XTa), L6� 7FoZL47;1)U4iE%$,-iTeA@y03C"5TQd0/13%-`^[ C&<-c$D�D)*/=3_/=3%-`$, i�!-iTa/R;1-iTa)'&<"547$D->;=;= L;[4i65&�FH L"%;
ZL47;1)U4iE%$,-iTh��4#T�/b47+.-c6 4#TP4`Ta/w4i;=/1),6%m�IK L),6C/cA`y03%-9),6XOQ$,"5TN), L65Th 7F}47$*$W/=3J-iTa-9ZL47;=)'47E%$*-iT��!-c;=-9TN),mL6%)��pO>476C/
4i65&�/13<"5Tu/=3J-0I%;1 COQ-i&<"%;1-0354L&�/1 kE5-DOe #6C/=),6C"%-i&pA�y03J)UTu�D4#T�&< L6%-0)*6R4D+<)*65&h 7F�Ta/1-cI � �D)UTa-GI%;1 COQ-i&<"J;=-.A 8k$,$
^[ C&C-c$UT �!-c;=-!Oc4i$UOQ"%$'47/1-i&h/=354i/�)*65OQ$,"X&<-i&k L6%-0^[ L;=-GZL47;1)U47EJ$,-!4765&2/13%-c)*;u;=-iTN)U&<"54i$.-c;=;1 #;bT��!-c;=-!OQ L^[I547;1-i& A
� F�/=3J-�^� C&<-c$5�D),/13�/13%-o$, i�0-]Ta/0->;=;= L;D�D4LTDOQ$,-i4i;=$*MSE5-c/1/=-c;!/=354i6Y/=3J-h #/13%-c;wT0)*/D�D4LTD4#OcOQ->I%/=-i&pAG��F�)*/0��4#T
 L6%$,M{/13%-SE5-iTN/2�D)*/=3% L"%/oEK->),6%m OQ$,-i4i;=$*MYTN %dG4i$,$WI5 .T1Ta)*E%$,-`4L&%&<)*/=), L65T� iFD/N�0 `ZL47;1)U4iE%$,-iTh�!-c;=-9-cZL47$*"547/1-i&
FH L;h/=3%-R$'4#TN/24LOcOQ-cIJ/=-i&`^[ C&<-c$�Aoy03%)UThI%;1 COQ-i&<"%;1-R�D4LT}FH L$,$* 7�!-i&�"J6</1),$�/=3%-94L&%&<),/1), L6z iFD4[ZL47;1)U4iE%$,-9&<)'&
6% L/kMC),->$U&94STN),m#6J)��pOc4i6</D)*^[I%;1 7Z.->^S-c6./G iFW/13%-o^[ C&<-c$p"5Ta)*6%mS;1 #E%"XTa/}47654i$,MJTa)UT0 iFGZL47;1)U476XOQ- ��y�47E%$*- �L� �bA

�k OQ #^[IX47;=)'Ta L6z iF:/=3%-9;=-iTN)U&<"X47$0->;=;= L;2�D)*/=3\/=3%- 
 6547/1"%;w4i$0ZL47;1)U4iE%),$*),/NM �[)'T I5  T=Ta)*E%$,-�3%-c;=- dW4#To6% 
-iTN/=)*^`47/1-k iFG/=3%-o$'47/=/1-c;D)UTD4cZL47)*$U4iE%$,-��H/=3%->;=-P47;1-�6J S;1-cI%$,)'Oc47/1-iT0TN3% i�D),6%m9ZL47;1)U47EJ),$,)*/NM �bA

���� 5#%��,�	��% 
y03%- &<)UTN/=;=)*E%"%/1), #69 7F�/13%-:^[ C&<-c$5 #6�/=3%-}TaI5-iOQ)*-iTGOQ .-&LrOQ),->6</bT�&C-cZ<)'47/1-iTGTa #^�-D^[ #;1-gFH;1 #^�/=3J-h-cnCIK-]OQ/=-i&
TN/=;w4i),mL3</[$*),6%-`)*6@4 � � � I%$* #/ ����)*m%A J>§ d0$*-QFH/ � 476X&j/=3C"5T(/13%-Y;1-iTa"J$,/wTRFH;= #^ /13%)UTR-cZL47$*"547/1), #6�TN3% #"J$U&jE5-
)*6</1-c;=I%;1-c/=-]&S^[ #;1-POc47"%/1), L"5Ta$*M.A0y03J- 
p4i/kI54i;=/:),6�/=3%-o^[)'&%&<$,- Ta-iOQ/1), L6� iFG/=3J)UT:OQ"%;=Z.-o^[)*m#3C/0E5-R&C"%-o/= 
Oc4LTa-iTG/=354i/D4i;=-k�5/1/=-i&9�0-c$*$K)*6[/=3J-k^[ C&C-c$p4765&S/13%-oOc4LTa-iTG/=354i/D$,)*-h4i/0E5 #/13�->65&%T04i;=-h6J #/��X/=/=-]&S-��."547$*$,M
�!-c$,$�A�y03J)UT�^r4]MPE5-o&<"%-h/1 2/13%-kF�4#Oe/�/13547/D/13%-:6<"%^9E5-c;W iF Oc4#TN-iT�)'T�"%6CE547$'4765Oe-i&(E5-c/N�!-c-c69/=3%-o&C)��p-c;=->6</
TNIK-]OQ),-iTed%TN R/=354i/D/=3%-oTNI5-iOQ),-]T��D),/13[$U4i;=mL-�6C"%^9E5-c;wTW 7F Oc4LTa-iT!47;=-o�!-c$,$%�5/1/=-i&[E%"%/!/=3%-PTNIK-]OQ),-iTG�D),/13SFH-c�
6C"%^9EK->;� iF!Oc4LTa-iTD&< 96% L/g�5/D/13%-o^[ C&<-c$p-��."547$*$,M9�0-c$*$�A

��62/13%-!y�"%+.->M � 8k65T1OQ #^9E5-WI%$, L/ FH #;�/=3%-!^[ C&<-c$L #6R/13%-!TaI5-iOQ)*-iTuOQ .-&LrOQ),->6</bTuTa/=;b47)*m#3C/�$*),6%-iTu4i;=-GZC)UTa)*E%$,-
�D3%)'O�3 47;=-�&<"%-G/= D/13%-WF�4#OQ/�/=3X47/�47$*$COc4#TN-iT  7FX #6%-!TaI5-iOe),-iT 354cZ.-W/13%-!T=4i^[-GZ#4i$,"%-G iF%/13%-G;=-iTNIK L65Ta-!ZL47;=)'47E%$*-
)*6�/13%)UT0^� C&<-c$�����),mJA J>§ d5;=),mL3</ �!4765&`ZL47;=)'47E%)*$,)*/aMR)*65OQ;1-i4#TN-iTDTa L^[-c�D354i/D�D),/=3`)*65OQ;=-]4#Ta)*6%m2�5/1/=-i&[ZL47$*"%-iTQA

� FD;1-iTa)'&<"547$'To47;=-�I%$, L/=/=-]&z4im.47)*65Ta/P/=3%-9-cnCI%$U4i6547/1 #;1MzZL47;1)U4iE%$,-RF�47^[)*$,M�Ta L^[-R3%-c/1-c;=  T=OQ-]&%4#TN/=)UOe),/NMY)'T
ZC)UTN),E%$*- ����)*m%A J ª`/1 #IudGTN-c-[4i$UTN {EK->$, i���wA�y03%)UTo)UTh6% L/R #ECZ<)* #"5To)�FD;1-iTa)'&<"54i$UT24i;=-[IJ$, #/1/=-i&\47m 47)*65Ta/R/13%-



	 ������� 	 ��� ���!� ��� ������� 	 ��� �����2� ������� 	 ��� ��� � � � ��� � ������� 	 ��� J>J>�

y�47E%$*- �L� K!8h� �� 8j/w47EJ$,-POQ #^�I547;1),6%mP^[ C&<-c$'T FH #;D/13%-PTaI5-iOQ)*-iT�-e� -]OQ/D�D),/13[/=3%-o$* 7�!-iTa/!;=-iTN)U&<"X47$u-c;1;= #;
FH #;�4Dm#)*Z.-c6h6C"%^9EK->;K iF5ZL47;1)U47EJ$,-iT��UFH #; FH"%;1/=3%-c;u)*6<FH #;1^`47/1), L6h #6o/=3J-�IJ;= COQ-i&C"%;=-!Ta->-�/1-cnC/ �wA�y03%-!TN-���"J-c65OQ-
 7F:^� C&<-c$UTh)'T mL),Z.-c6\ECM � �YKu"%6%) �."%-9E5-iTa/P^[ C&<-c$�d�)�Au-.Au #6%-SFH L;2�D3%)'O�3\/=3J-[;=-iTN)U&<"X47$G-c;=;1 #;P)UToOQ$,-]47;=$*M
$, i�!-c;!4#T�FH #;!/=3%-: #/13%-c;bT0�D),/=39/=3J-oT=4i^[-k6C"%^9E5-c;W 7F�ZL4i;=)U4iE%$,-]TQd%B K.E5-iTN/0^[ C&<->$XFH L;D4om#),Z.->6S6C"%^9EK->;� iF
ZL47;1)U47EJ$,-iTed ��K%),65Oe$,"5&<-]&[Ta"5Ow3`/=354i/:4SOe #6C/=),6C"% L"5T0),65Oe$,"5TN), #6` iFG4L&%&<),/1), L6547$�ZL47;=)'47E%$*-iT0)UT0I5  T=Ta)*E%$,- � K

B � �
ª�� ¨ � ¤

�
J � � � � � � � £ � § �

�
ªi8�� ¨ 8�� ¤L8

� � B � B � � B B

;1 7� � )*65OQ$,"X&<-i&SZL47;1)U4iE%$,-iT OQI%/ , ;w&.F ] &�F � � 47$'& I � ZL4i$,"%-

� )*6</1-c;wOQ->I%/ � ª §
J , Ta COQ)'47$�Ta/1;="5Oe/="%;1- � � ª � � ¤ §#¨#� A �#§ � � A �#��J
� ,�F�47^[)*$,M J � ª � � �#£ ¤ �#£ A ¨ ¤ � � A �#��J
� , � $,->6%m#/13Y&C),^[ L;=I%3%)'Ta^�� � � �.§ ¤ J ¨i�.§#¨ A �.¨ � � A �#��J
� , $,-c6%mL/=3�&<)*^[ #;1I%3%)UTN^ � �.§L¨ J £7� A �#� � � A �#��J
£ , V�v £ � �.§ ª J JQ� A �#§ ��� A �#��J
§ , V�v J £ �.§L§ J �#£ A ¨#� � � A �#��J
ª , ��V0v £ � � § �.§L£ J § A � ª � A ��J J
ªi8 , V�v � § �.§L£ J � A�ª#ª � A �#£L�
¨ , V�v � ª �.§i� J § A ¨#£ � A �#� ¤
¨ 8 , ��V0v § � � ª]8 �.§i� J � A©¤#¤ � A ��J ¤
¤ , ��V0v § � � ¨ �#§L� J J A©¤ � � A Jc§i�
¤#8 , ��V0v J � � ¨ 8 �#§L� J J A�ª J � A J ¤ J
¤ , ��V0v £ � � ¨ 8 �#§L� J � A�ª § � A � ¤.ª

g ��µ(Ä\�R»sÍ�¹��µaÂn�¨¼3¹�ÌRÅ»�º¥��ËLÆ<��ºnÁ���Å�µ(»�Ä´��Î�Î�»�Î-Ân�RÁ�¼3Ân»�º\¸�»sÃ�Â ³¨¸��IÌ¨Ã���º\»�ÎXÂ\��º\��¿Ê¼�� �
Ç¨º\»�ÄnÁ(Î�¹���µUÎ�»�ÑIº\»�»���ËNË�º\»�»sÎ��<Ì �XÎ�»�ÑIº\»�»���ËNË�º\»�»sÎ��<Ì

OQ L6</1),6C"% #"5T�Z#4i;=)'47E%$*-iTQAG�k Ta/=;1"5OQ/1"%;=-D)'T�Oe$,-i4i;=$,MoZC)UTN),E%$*-0),6R/13%-DI%$* #/wTW iFu/=3J-D;=-iTN)U&<"54i$UT�IJ$,"5TGOQ L^[I5 #6%-c6C/
-Q�p-iOQ/bTS4im.4i),65TN/[/=3%-`ZL47;1)U4iE%$,-iTR6% L;(FH L;S/13%-YI%$* #/bT( iFo;=-iTN)U&<"X47$UT947m 47)*65Ta/[/N�! zZL47;1)U4iE%$,-iTed0-c)*/=3%-c; � 6% L/
Ta3J 7�D6 �wA



J JQ� ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	�3�2 �10123�4 �3 �2 �1 0 1
Theoretical QuantilesSample Quantiles

0123

�4�3�2�101

fitted valuesresiduals

Ž�)*m#"%;1-J>§K�:"5476C/=)*$,-

œ�."5476C/=)*$,-R4i65&�yu"%+.-cM

œ8:65T=OQ L^SE5-RI%$* #/bT• 7Fˆ/=3%-‰^[ C&<-c$W->n<I%$'47)*6%),6%m`/13%-[TNI5-iOQ),-]TOQ .-AL`OQ)*-c6C/wTQA?h4#TN3%-i&`$,),6J-h)UTD4R$, i�0-]T=T0TN^[ . #/13%-c;>A"��\-�������
�� &�y03%-9)UT1Ta"%-‰ 7F:3%-c/1-c;=  T=OQ-]&%4#TN/=)UOe),/NM{Oc4i6zE5-`TN #$*Z.-i&Œ)”FD/13%-S^‰ C&<-c$�����������	�,�
�����žd��D3J-c;=-�o)UTh)žA¢)žA©&A4i65&�
���������€d��{OQ L65Ta/b476C/:4765&����u+C6% i�D6ud%�D4LT0/=;b4765TžFH #;=^‰-i&S/= �����������������	�������,�����HAGy03%-�����Oc4i6-c)*/=3%->;WE5-k-iTN/=)*^`47/1-i&2),65&C-cI5-c65&<-c6C/=$*MhFH;= #^�/13%-:^[ C&<-c$% L;0ECM2/13%-kIJ;=-i&<)'OQ/=-]&2Z#4i$,"%-]T iF�/=3%-of5-cZ.-c6J-D/=-iTN/ iFD/=3J-R #;=)*m#)*6547$G^[ C&<->$žARVW$, L/=/1),6%m[/13%-9;=-iTN)U&<"54i$UTh 7Fg4[^[ C&<-c$OQ #;1;=-iOe/=-i&Y)*6{/=3%-iTN-S/N�! ‹�ˆ4cM%ThTN3% i�0-i&pd/13547/P/=3%-9ZL47;=)'47E%)*$,)*/aM\TN/=)*$,$GOw35476Jm#-i&z�D)*/=3�&C)‡“p-c;=->6</hZL4i$,"%-iTo 7F:/13%-[-cnCI%$U4i6547/1 #;1M{Z#4i;=)'47E%$*-iT24i65&z/=3C"5Ted3% L^[ .T1OQ-i&%4LTa/1)UOQ)*/aM`�ˆ4#Th6% #/oM.-c/4#Ow3%),-cZ.-]&Aoy03%)UTh)'Tk�D3<M\4i6z)*/=-c;b47/1),Z.-2IJ;= COQ-i&C"%;=-R�ˆ4#T2Oe #65&<"XOQ/=-i&Y)*6/13547/9/=3%-ŠOQ L;=;1-iOQ/=-]&†^‰ C&<-c$0�ˆ4#T9OQ #;1;=-iOe/=-i&�47m 47)*6@"%6</1),$ˆ47$,$����! "9 7Fo)*/=-c;b47/=)* #6_Ta/1-cI�#�&C)U&�6% #/‰&<)”“->;^[ L;=-:/=354i6›A›L›�JFH;1 #^JA!y03%)UTG�D4#TD4LO‘3J),-cZ.-i&R),6‰/=3%-h^‰ C&<-c$5 7F�/13%-oTaI5-iOe),-iT!OQ .-&LrOQ),-c6C/wTW�D)*/=3	#-�Jc¨)*/=-c;b47/=)* #65TeAGy03%-o^[ C&<-c$’Oc476Š/=3%->6‹E5-o�D;=)*/=/1-c6Š4#T��$����%'&�("*)

&���+ "�����,�	����%'&�("*)

&���! "�,-����HAy03%-\I%$, L/wT[ 7F/=3%-\;=-]Ta)U&C"547$'TS6% i��$* . #+.-i&j•56%-��žŽ�)*m%AJª�bdh-cZ.-c6j/13% #"Jm#3•/13%-f5->Z.-c6%-{/=-]Ta/[�ˆ4#TTN/=),$*$!Ta),mL6%)‡•KOc476C/cA{�ž/P�D4#TROe #65OQ$*"5&<-i&{/=3X47/R/=3J)UT•�ˆ4#T26% L/9&<"%-[/1 Y;1-c^`47)*6%),6Jm‹3J-c/=-c;1 .T1OQ-i&%4LTa/=)'OQ),/NM{E%"J/&<"J-R/= ŠOQ$,"J^[I%),6JmR),6{/=3J-R;=-iTNIK L65Ta-9ZL47;1)U47EJ$,-�/13%-9OQ .-&LrOQ)*-c6</bT0 7FgTaI5-iOQ)*-iT�bA(–./b47/1)UTa/1)UOc4i$WTN),mL6%)‡•pO>4765OQ-]T;1-c^`47)*6%-i&�™"J),/=-}Ta)*^[),$'47;WFH #;D/13%-o&<)”“p-c;=-c6C/0->n<I%$'47654i/= L;=M[ZL47;1)U4iE%$,-iTeAGy03%-h-iTN/=)*^`47/1-iTW 7FTa #^‰-h-Q“p-iOQ/bT• 7F/13%-o-cn<IJ$U476X47/= L;=M[ZL4i;=)U4iE%$,-]T0�D),/=3`;b47/=3J-c;k$*),/1/=$,-:),6
5"%-c65Oe-oO‘3X476%mL-i&Y4i65&Y4i;=-o/=3C"5T0m#)*Z.-c6`E5-c$, i�oA:-�
�
,��>�,��
	���B�	��5���'�
[��T���������y03%-ŠTN/=;="XOQ/="%;b47$:I547;1/R 7Fo/13%-`;=-iTN"%$,/1),6%m{^‰ C&<-c$D&C-Q•56%-iT2/13%-Y->n<I5-iOQ/1-i&zZL47$*"%-[FH #;9/=3%-ŠTNIK-]OQ),-iT2-e“-]OQ/cd�D3%)'O‘3`)*6‹/1"%;=6Š)UT:4(^9"%$*/=),IJ$,)UOe47/1),Z.-0F€4LOQ/= L;k)*6Y/=3J-•^r47),6`^[ C&C-c$��UFH #;=^9"%$'4#TJdš�wdp4765&ŠOc476ŠE5-2�D;=)*/=/1-c64LT&K

TaI5-iOQ)*-iT0-Q“p-iOQ/�•Ta-�J�ª

£,/.F€47^[)*$,M,�.TN COQ)U4i$�Ta/1;="5OQ/1"%;=-(J�¥§ª�0�,Ÿ��¥›#š0�

,›�¤£2143J(›��JJ5143h•,›��¥£#¨6143o£(§�¥›LŸ2143o£� #;T=Tam T���Ta-

�£�ª

§!*�8729;:=<6>?@*�87,ACB�DE>:+?8AGFIHCJKDEFIJ�HML

*��N�&�O�QP�R�SUTOV�*R�W

*�8VXOYQZ*[$\]&*��N6VXO^&_&�[`\,a*�bVXOZ�(�[`\�ZcN�OVT[`\�ZW8d�•�



	 ������� 	 ��� ���!� ��� ������� 	 ��� �����2� ������� 	 ��� ��� � � � ��� � ������� 	 ��� J>J>£

in
iti

al
 m

od
el

0
1

2
3

4
0

1
2

3
4

Del Mon Pho

co
rr

ec
te

d 
m

od
el

families

42 0 8

FI MA MI SE FA

social structure

26 16 8 0 0

ab
so

lu
te

 v
al

ue
s 

of
 r

es
id

ua
ls

��)*m#"%;1- J ª KW8kEXTa #$*"%/=-!ZL47$,"J-iT� iFp;=-iTN)U&<"54i$UT FH;= L^ /13%-0^� C&<-c$. #6R/13%-DTNI5-iOQ),-]T�OQ .-AL`OQ)*-c6C/wTuTaIJ$,),/ 4#O>OQ #;b&<),6%m
/= [F�4i^[),$*M���?h�0f5I%3J),6%)'&%47-.d�x �}�k C&< L6</1)U&%4i-.duVG� �}OQ .-c6J)U&%4i- �:476X&zTN COQ)U4i$0TN/=;1"5OQ/="J;=- ��� �aT1Ta)* #6 � FH"5Ta)* #6ud
x{8D/=;=)�FH COc47$�dux{��n<-]& d���� mL;=-cm 47/1-i& dW�J8k^[),$*)*47$ �G)*6{/=3%-9),6J),/=)'47$ � 3%->/=-c;1 .T=Oe-i&%4#TN/=)'O �D^[ C&<->$G4765&{/=3J-[OQ L; �
;=-]OQ/=-i&��H3% #^[  T=OQ-]&%4#TN/=)UO�� ^[ C&C-c$�Au��6P/=3%-�OQ #;1;=-iOQ/1-i&�^� C&<-c$./=3J-06C"%^SE5-c;p 7Fp #EXTa-c;1Z#4i/=)* #65T��D)*/=3 47E5TN #$,"J/=-
;=-]Ta)U&C"547$'T0$U47;1m#-c;D/135476 � A £ )'T0),65&<)'Oc47/1-i&��H/=3%-iTN-oIK L),6C/wT:47;1-�6J #/:I%$, L/=/=-]& �wA

�D3%-c;1-	.��_)UT0/=3J-h-Q�p-iOQ/D iF��RdJT=TNm.TD/=3%-hIJ;=-i&<)'OQ/=-]&[TaI5-iOQ)*-iT0TNI5-iOQ)��KO mL;= L"%I�Ta),�>-.d]0	/=3J-h$,-c6Jm#/=3�&<)*^[ #; �
I%3%)'Ta^�476X&2/=3%- 1 3 T�/13%-0IJ;=),6XOQ),I54i$COQ #^�IK L6%-c6C/wT  iF /13%-D&C),-c/uZL47;1)U4iE%$,-iTeAW� F5I54i;w4i^[-c/=->;wTu47;1-06% L;=^`4i$,)'Ta-i&
��TN-c-PTa/b47/=)'Ta/1)UOc4i$u^[-c/=3J C&%T� L6YI54im#- � ¤ �! #6%-omL-c/wTAK

T=TNm.T�� � Ta- � §�� � ��* �8769;:=<2> ? @ * �87UACB�DE> :+?8AGF HCJ�DEF J�HCL
* � N6VXO^& P�R�S VXO^&�V R W * � VXO^&�&�[`\]& * � N6VXO VX&�[`\Ua * � VXO V_a�[`\ Z N V O V T [`\�Z W �

?k-c$*I%3%),6J)U&%4i-�3X4]Z.-G L694]Z.->;w47mL-G$U47;1m#-c;�m#;1 #"%IXT /135476 VW3% COQ .-c6%)'&%47-:4i65&RxY #6J C&< #6C/=)'&%47- �H/=3%-WF�4#Oe/= #;bT
/=3X47/Gm# o),6C/= :FH #;=^9"%$'4 � 47;1- J A �L� d � A � ¤o4765& � A �#£ FH #;G/13%-iTa-D/13%;=->-0F�47^[)*$,),-]TQdc;=-]TaI5-iOQ/1),Z.-c$*M �bAuy03%-0F�4#Oe/= #;bT
FH #;�/=3%- Ta COQ)'47$}Ta/=;1"5OQ/1"%;=-\4i;=- J A �L� FH #;S�KT=Ta)* #6jFH"5TN), L6ud � A � � FH #;�^`47/1;=)�FH CO>47$�d � A Jc� FH L;[^[)*n<-i&pd � A §L§
FH #;9TN-cm#;1-cm.4i/=-i&_4765& � A �7� FH #;2F�47^�),$,)'47$Gm#;1 #"%IXTQA_�K4i^[),$*)U4i$�mL;= L"%I5TR),65OQ$*"5&<-[ L6%$,M\FH-c� )*65&<)*Z<)'&<"547$'T�)*6
?k-c$*I%3%)*6% #)'&<-i4h4i65&S/=3C"5TW/=3J)UT�F�4LOQ/= L;0$,->Z.-c$C47$'Ta 2;1- 
5-iOe/wT�mL;= #"JI`Ta)*�c-.A�y03%-c;1-h4i;=-: #6%$*MSª}Oc4#TN-iT� iFumL;= #"JI5T
 #;1m.4i6%)UTN-i&{4#T0F�47^[)*$,)*-iTQd./=3J #"%mL3\4765&`-cZ.-c6`)�F /=3%->M[�0-c;1-o),65OQ$*"5&<-i&[)*6�/13%-R4i6547$*M%TN)UT:4#TD^`47/1;=)�FH COc47$�d</=3J-



J Jc§ ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

^[  Ta/�Ta),^�),$U4i;DTN COQ)U4i$u #;=m 476%)'T=4i/=), L6ud5/=3%-o^[ C&<->$ �0 L"%$U&[6% L/hOw354i6%m#-.A
y03%-�enPSO Rqp��2;=- 
X-iOQ/wTW/13%-hOe #^[^[ L62-cZ. L$,"%/1), L6547;1MR3%-c;=)*/w4im#-: 7Fu/13%-o&<)��p-c;=-c6C/GTNIK-]OQ),-iTW;1-iTa"%$*/=)*6%mhFH;= #^

-cZ. L$,"%/1), L6547;1MIJ;= COQ-iT1Ta-iTedD/=354i/[/= . L+@I%$U4LOQ-YE5-QFH L;=-{/=3J-Y;w4L&<)U4i/=)* #6ud}4765&@Oc4i6�4#OcOe #"%6C/(FH L;`4�/N�0-c6C/NM
FH L$U&j),6XOQ;=-i4LTa-{ iFRm#;1 #"%I Ta)*�c-\476X& /13%- MnT
Q5RcP�p M-`aW-]�Q�`a]'W P�FH L;�4�/N�!-c$,Z.-[FH #$'&j),65Oe;=-i4LTa-.dD�D3%-c;1-i4#T[/13%-
OQ L6</1),6C"% #"XT�ZL47;1)U47EJ$,-iT�p P-R�Z�`c� Y�RcO[TSW N9�8R MnO2dC4i65&[/=3%-k�X;wTa/>d�FH L"%;=/13Y4i65&(�%FH/13`I%;=)*65OQ),IX47$pOQ #^�IK L6%-c6C/wTW 7F
/13%-h&C),-c/WZL4i;=)U4iE%$,-]T�O>476[ L6%$,M94LOcOQ #"J6</WFH #;�4 � d J A § d J A �i� 476X& J A � FH L$U&[Ow354i6%m#-:),69-cnCIK-]OQ/=-i&2mL;= L"%I`Ta)*�c-.d
;1-iTaI5-iOQ/1),Z.-c$*M.A

vG #;1;=-iOe/=),6Jm2FH #;:/=3%-o3%-c/1-c;=  T=OQ-]&%4#TN/=)UOe),/NMR/=3%-o-iTN/=)*^`47/1-iT� iFW/13%-oI547;b47^[-c/1-c;wTD4i;=-�K
T=TNm.T�� � Ta- � J �©§ ª * � 7 9;:=<2> ? @ * � 7 ACB�DE> :+?XAGF HCJ�DEF J�HCL

* � N6aXO^&�V R N6VXO T �_R�W * � VXO P�T [$\]& * � VXO V�(_[$\Ua * � V O T &�[`\�Z S &�O P V�[`\�Z W d � £ �
476X&�)�F 6% L;=^`4i$,)UTN-i&�K

T=TNm.T�� � Ta- � £ �©�#��* �8769;:=<2> ? @ * �87,ACB�DE> :+?XAGF HCJ�DEF J�HCL
* � N6VXO a T�R N6VXO VX& R W * � VXO V�(_[$\]& * � VXO VX& [$\Ua * � V O V � [`\�Z S VXO VX&�[`\�Z W �

y03%-R-Q�p-iOe/wTk-iTN/=)*^`47/1-i&[),6Y/13%-R$U4i/=/1-c;k/N�! [^[ C&<-c$'TkTN$,)*m#3C/=$,M�&<)��p-c;gFH;1 #^ /=3%-R L;=),mL),654i$W^[ C&<->$�� FH #; �
^9"%$U4 £ Z.->;wTa"XT}FH L;=^9"%$U4 � �wA�y03%-9-iTa/1),^`4i/=-i&Y)*6�
5"%-c6XOQ-R 7F�/=3%-RF�47^[)*$,M�476X&�Ta COQ)'47$!Ta/1;="5Oe/="%;1-S)'T Z.->;=M
TN),^[)*$U47;G/13% #"%mL3 �H #6%$*M[/=3%-o)*^[I5 #;=/b4765Oe-h 7FG^�),nC-i&S4i65&YTN-cm#;1-cm.4i/=-i&`)UTD4iI%I%;= inC),^`4i/=-c$*MR;=-cZ.->;wTa-]& �wA y03%-
&<)��p-c;=-c6XOQ-iT[4i;=-{^`4i),6%$*M)*6@/=3%- �."54L&<;w4i/=)UOY-e� -]OQ/wT`476X& )*6@/=3%-\&<)*-c/[ZL47;1)U4iE%$,-iT9�D3%)UOw3�47;1-z iFR$,)*/=/1$,-
-cnCI%$'47654i/= #;1M[I5 i�0-c;>d%)�A<- A%/=3%-cMr47;=-o iFW$*),/=/1$,-hEJ), #$* #mL)UOc4i$u;=-c$*-cZL4765OQ- OQ #^[IX47;=-]&S/= R/13%-o #/=3J-c;kZL4i;=)U4iE%$,-]TQA

� ��3 	8<L5\M�5\M�K�/�� 1;>�I�1�� >�581 M�/27vIwG�723}1+>�5f1+7 ���s5 M < 	 � I�C=1 	
y03%-]Ta-P&<-c/b47),$'T� L6Y/=3J-�;1-iTa)'&<"54i$UTDOQ L65OQ-c;16[/=3%-o^[ C&C-c$ /13547/D��4#T0FH #;=^9"%$'47/=-]&()*6rFH L;=^9"%$U4 � AG��6`/=3%- � � �
I%$* #/bT ����)*m%A Jc¨ d $,-QFH/ �DTN #^[-PTN),6%mL$,-2 L"%/=$*),-c;bTk4i;=-RZC)UTN),E%$*- FH L;h/=3J-R&<)�� ->;=-c6C/k^� C&<-c$UT0"XTa),6Jm[/=3%-9&C)��p-c;=->6</
Oc4i/=-cmL #;1)UT=4i/=)* #65TR 7FPTN"%E<F�4i^[),$*M.A�y03%-]Ta-{4i;=-`6% L/SI%;1 #E%$*-c^`4i/=)UO�4#T94�;1 #E%"5TN/S;1-cm#;1-iT=TN), L6j^[-c/13% C&z��4#T
"5TN-i& A� !47;1)U4iE%),$*),/NM2 iFW/13%-h;=-]Ta)U&C"547$'T�),6�/=3%-o&C)��p-c;=->6</�Ta"%E<F�4i^[),$*),-iT�$, . #+JT0Z.-c;1M9Ta),^�),$U4i;�����),m%A Jc¨ d%;=),mL3</ �wA
��/0$* . #+JT�^[  Ta/!Z#4i;=)'47E%$*-k)*6[/=3%-}^[ C&<-c$5�D3%-c;1-k/13%-oTNIK-]OQ),-iT!OQ .-&LrOQ),->6</bT �!-c;=-:-cnCI%$U4i),6%-]&(ECM2F�47^[)*$,M 4765&
;1-iTa)'&<-c65OQMRIX47/=/1-c;=6�d<E%"%/D3J-c;=-h/13%-2f5-cZ.->6%-h�D4LT06% #/�Ta)*m#6%)��pOc476C/cAGy03J)UTDTa-]OQ #65&�Ta-c;1),-iTG 7F I%$, L/wTDOc4i6`47$'Ta 
;1-cI%;=-]Ta-c6C/G/=3%-}y�"J+.-cM � 8k65T1OQ #^9E5-0I%$* #/�4765&S/13%-oOQ L^[I5 #6%->6</GI%$*"5TW;=-iTN)U&<"54i$ I%$* #/GE5-iOc4i"5Ta-h L6%$,M9 #6J- �H #;
/N�0 �WF�4#OQ/1 #;:ZL47;=)'47E%$*- ��T �G�0-c;1-h),6XOQ$,"5&C-i&S),6`/13%-iTa-o^[ C&C-c$UTeA

nCn<nCn<n n<nCn<nCn\n<nCn<nCn�nCn<nCnCnznCn<nCnCn�n<nCnCn<n\n<nCnCn<n�nCnCn<nCnznCnCn<nCn�nCn<nCn<n\nCn<nCn<n n<nCn<nCn\n<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn
nCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnSnCn<nCnCnRn<nCn<nCn



	 ������� 	 ��� ���!� ��� ������� 	 ��� �����2� ������� 	 ��� ��� � � � ��� � ������� 	 ��� J>J ª

−2 −1 0 1 2

−
2

0
2

4
6

Le
D

uc
 1

99
9

−2 −1 0 1 2

−
1

0
1

2
3

P
er

rin
 1

98
9

−2 −1 0 1 2

−
2

−
1

0
1

2
3

4

K
as

uy
a 

19
73

−2 −1 0 1 2−
2.

0
−

1.
0

0.
0

1.
0

Quantiles of normal distribution

fa
m

ily
 +

 r
es

id
en

cy

subfamily / family−residency

re
si

ud
al

s

��)*m#"%;1- Jc¨ K � � � IJ$, #/bT�� $*-QFH/ � 4765&�;=-]Ta)U&C"547$'T2Z.-c;wTN"5TRTa"%ECF�47^[)*$,M\Oc4i/=-cmL #;=)*-iT�� ;1),mL3</ �wA\�% #;9/=3%-[^� C&<-c$
),6XOQ$,"5&C),6%mRF�47^[)*$,M`4i65&Y;=-]Ta)U&C-c65OQM[IX47/=/1-c;=6{;1-iTa)'&<"54i$UTh4i;=-RI%$* #/=/1-i&Y4im.4i),65TN/24i$,$GOe #^9E%),654i/=)* #65T0 iF0/13%-iTN-
/N�0 2F�4LOQ/= L;wTQA

nCn<nCn<n9nCn<nCn<nRnCnCn<nCnSnCnCn<nCnRn<nCnCn<n9n<nCnCn<nRnCn<nCnCnSnCn<nCnCnRn<nCn<nCn9n<nCn<nCn9n<nCn<nCnRnCn<nCn<n9nCn<nCn<nRnCnCn<nCn
nCn<nCn<n9nCn<nCn<n9nCn<nCn<n9nCn<nCn<n9nCn<nCn<n



J Jc¨ ����� �������	��
����� ������� 	���������� 	 ������� ��� ������	 ��� ��� 	 ��� ����� ��������������� ����	

( ���������L) ��	
���� ����������� *������,�������� *������������

.0/21+304 58791 :=<�>9?@4�<BADCFE G-ILA94 < A C AD1+KLA 1%79725fI@M
N 	8�.#%	�1����� 
y03%-`FH #$*$, i�D),6%m{^�-i4#TN"%;=-iT2 iFom#;1 #"%I Ta)*�c-`�0-c;1-YOe #65TN)U&<-c;1-i&�4#TR;=-iTNI5 #65TN-{Z#4i;=)'47E%$*-iT&K O PQPSRvTSV M
P#W�X.PQY
ZSWQTS] N MHR_^
Pbd$M-`uPSR9YSPSWQYUY�P-X5RcP�` RcTSRvTfe TSV M
P-W-X.PQY�ZSW\TS]5NUMHR_^
Pbd@O PQY�RcPSR�TSV M
P-W-X.PQY�ZSW\TS]5NUMHR_^
PbdW/=3%- RcRk`OP-W#l
m�]'PSWo` Rqp P�WQPSR�Z�P�Tfe{TSV M
P-W�X
PQY�ZSWQTS] N�MHR_^
Pwd�O PQPSR N?P#W Q&PARcX.PQY=ZiW\TS]5N�MHR_^
Pwd?M-`aPSR9YSPSW\Y Y�P-X5RcP�` RcTSRtTfe4N�P-W7Q&PARcX.PQY
ZSWQTS] N MHR_^
PwdBO PQY�RcPSR�N�P-W Q&P RcX.PQY}ZSWQTS] N MHR_^
PwdSRcRk`OP-W#l'mn]kPSWo` Rqp P[WQPSR�Z�PgTfe N�P-W7Q&PARcX.PQY}ZiW\TS]5N MHR_^
PbdBO RcR�RcO[]'O
ZSWQTS] N MHR_^
Po4765& O[Pzy RcO[]'O;ZSW\TS]5NTMHR_^
PwA

8hTh&J47/w4`TN-c/wTk�!-c;=-P;w4i/=3%-c; Ta^`4i$,$ 4765&YE5-iOc4i"5Ta-9/=3J-c;=-P�D4#Th L6%$,M` #6J-SZL47$*"%-2I5-c;PTNIK-]OQ),-iT0FH #;o^[  Ta/
$*)�FH- � 3%)UTN/= L;=MYZL4i;=)U4iE%$,-]T �H-iTaI5-iOe)U47$*$,M`FH #;2/13% .TN-[;=->m.47;b&<),6JmY^`4i/="%;b47/=)* #6 4765&\;=-cI%;1 C&<"5OQ/1), L6 �: #6%$*M{/=3%;1-c-
 iFo/=3%-]Ta-[ZL47;1)U4iE%$,-iTR�0->;=-[)*65OQ$,"X&<-i&�4LT(-cnCI%$'47654i/= #;1M�Z#4i;=)'47E%$*-iT2),6�/=3J-Y4i6547$*M%TN)UTAKUp R e
P M-`a�zp Pwd{p P#R�Z�`c� Tfe
e
P-O[P�p P MR4i65&�p P-R�Z�`c�dY�RcO[TSW N9�8R MnO2A

yu o&<-iT1OQ;=)*EK-G/13%-0I%3CMJTa)UO>47$.-c6CZ<)*;= L6%^[-c6C/ /13%-GZ#4i;=)'47E%$*-iT �2PSVHRq`uP�`Hdk�2PSV5Rq`aP�`9M-`aW-]�Q�`a]'W Pwd'p�P�` Rq`u]'Y�PwdD`u� N-RDQoP�p
`OP-O N�P-W\P�`a]'W Pwd X�PSWARcPSV5Rqp Rq`a�hTfe�`OP-O N�P-W\P�`a]kW PwdD`u� N-RDQoP�p Y�P ND`��r4765&dY�P ND`c� QoTSRk`uTS]'W RcR9Y�P\y��0-c;1-k)*65OQ$,"X&<-i&94#T
-cnCI%$'47654i/= #;1M@ZL47;=)'47E%$*-iTQA�8h&%&<)*/=), L6547$*$,M_/=3%-{ZL47;1)U4iE%$,-iT[ L6 /13%-z CO>OQ"%;=;1-c65OQ-{ iFR/13%-�FH . C& Oc47/1-cm# L;=),-]T
OQ->I%3547$* #I5 C&%Ted��pTa3�4i65&z^`4i^[^`4i$UT@� E%),;b&%Th�0-c;1-S)*65OQ$*"5&<-i& A��k [�56%-c; TaI%$*),/o 7F:/13%-iTN-SZL47;1)U4iE%$,-iTh��4#T
)*65OQ$,"X&<-i&S)*6�/13%-iTN-�->Z#4i$,"54i/=)* #65TD4LTkT147^[I%$*-oTa)*�c-iT��H6<"%^9E5-c;G 7F!O>4#Ta-]T �G�0->;=-o;w4i/=3%-c;:TN^`47$*$�A

$ ���
[����� 
BD4LTa)UOo^S"J$,/=)*I%$,-:$,)*6%-i4i;h4i65&Y$, Lm#)UTN/=)'O ;1-cm#;1-iT=TN), L65Tk�0->;=-2"XTa-i& � ^[-c/13% C&%T 
 $*^ �R4765& 
 m#$*^ � �bA  !4i;=)U4iE%$,-]T
�!-c;=-R$* #m`/=;b4765T�FH #;=^�-i&Y�D3%-c;1-S6%-]OQ-iT=T147;1M � E54LTa)UO>47$,$*M{4i$,$W;1-iTaI5 #6XTa-[ZL47;1)U4iE%$,-iT}4765&�4i$,$GOe #6C/=),6C"% L"5Th-cn �
I%$'47654i/= L;=M`ZL47;=)'47E%$*-iT0-cnJOQ-cI%/=�2PSVHRq`uP�`Hd��2PSV5Rq`aP�`$M-`uW-]�Q-`u]'W Po4i65&�p�P�` Rq`a]kY�P �pTa-c-P47$'Ta �8kI%I5-c65&C),n`8��bA5�% #;:4
mL),Z.-c69;=-cmL;=-iT1Ta)* #6[I%;1 #E%$*-c^	4�EX4#Ow+<��47;w& � FH L;=�D4i;w&`Ta/1-cIC�D)UTa-:I%;1 COQ-i&<"%;1-h�D4LT0OQ L65&<"5Oe/=-i&S"XTa),6Jm2/=3J-hBD�=v
OQ;1),/1-c;=)* #6uA

xY C&<-c$J4#T1Ta"%^�I%/=)* #65T �!-c;=-!Ow3%-iOw+.-i&g"XTa),6Jmhm#;b47I%3%)'Oc47$.^�-c/=3% C&JT ��Ta-c-!47E5 iZ.-�FH L;�/13%-!&<-c/b47),$'T  #6P�D3%)UOw3
I%$* #/bTk�0-c;1-R"5Ta-]& �wAPy03%-9T=4i^[I%$*-2TN),�c-2FH L;o4[m#)*Z.-c6Y;1-cm#;1-iT=TN), #6{��4#Th;=-]Ta/=;1)UOQ/1-i&�/1 [/=3J-9Oc4#TN-iTk�D3%-c;1-947$*$
/13%-o6%-iOQ-iT1T=4i;=M[ZL47;1)U4iE%$,-iT0�!-c;=-}+<6% i�D6uA

�G4#Ow3� 7F:/13%-[/1-c6�^[-i4LTa"%;1-iTh 7F:mL;= #"JIjTN),�c-9�D4LT�"5TN-i&�4LT2/=3%-[;1-iTaI5 L65Ta-[ZL4i;=)U4iE%$,-�),6 Ta-cI54i;w4i/=-`;=- �
mL;=-iT1Ta), L65TQA`8}T /13%-iTN-S^[-]4#Ta"J;=-iTk iFDmL;= #"JIjTN),�c-R�!-c;=-R3J),m#3J$,M\OQ L;=;=->$U47/1-i& ��Ta->-SE5-c$* 7��4765& O�354iI%/=->;h #6
)*6</1-c;wTNIK-]OQ)��pO9OQ L^[I547;1)UTN #6udWI54im#- �#� �wd0 L6%-�Oc476 Z<)*-c� /13%-iTN-[^[ C&<-c$'T�/1 #m#->/=3%-c;94LTR4Y+<)*65&� 7F};= LE%"5Ta/ �
6%-]T=T#�]Ta-c6XTa),/1),ZC),/NM9476X47$,MJTa)'TQA!y03%-o-cnCI%$U4i6547/1 #;=M�Z#4i;=)'47E%$*-iT�/13547/}47;1-�)*^[I5 #;1/w476C/0)*6[^`4i6<M9 7F /=3%-o^[ C&C-c$UT
TN-c-c^	/= 9-cn<IJ$U47)*6[/=3J-�ZL4i;=)U4iE%),$*),/NM�4765&`I547/1/=-c;165Tg)*6[/=3J-�;1-iTaI5 L65Ta-PZ#4i;=)'47E%$*-�^� .Ta/D;1-c$,)'47E%$*M.A

xY),6J),^9"%^�mL;= #"JI{Ta)*�c-oOQ L"%$U&[6% L/kE5-PTa"JEC�=-iOQ/=-]&S/= �4RTa/b4765&%4i;w&`;=-cmL;=-iT1Ta), L6{4i6547$*M%TN)UT0),6�4i$,$uTNI5-iOQ),-]T
E5-iOc4i"5Ta-R^r476CM[ 7F�/=3%-iTN-2 LE5Ta-c;1ZL47/=)* #65Th�!-c;=-P #6%-�4765&Y/13<"XTk;=-iTN)U&<"X47$UT:�0-c;1-26% [$* #6%mL-c;h6% L;=^`4i$,$*MY&C)UT �
/1;=),EJ"%/=-i&pAG�¦6�/=3%-]Ta-POc4#TN-iT:42$, #mL)UTN/=)UOh;1-cm#;1-iT=TN), #6��D4LTg"5TN-i&� L6Y�D3%->/=3%-c;D^�),6%)*^[4i$KmL;= L"%I{TN),�c-o-��."547$*$,-i&
/1 S L6%-o #;:6% #/>A

��6zIJ;=),6XOQ),I54i$G4[$,)*6%-i47;}^`47)*6Y-Q�p-iOQ/bTh^[ C&<-c$W)'ThOQ L65Ta)'&<-c;=-]& A9�k #6 � $,)*6%-i4i;�� -.AumJA ��"X4#&<;b47/=)'O �:-Q�p-iOQ/bT
�!-c;=-�&<-c/1-iOQ/w4iE%$,-R�D)*/=3\/=3%-rq � � I%$* #/wT � ;1-iTa)'&<"547$'ThI%$,"5TPOQ #^�IK L6%-c6C/h-Q�p-iOQ/bT�Z.-c;bTa"5Th-cnCI%$'47654i/= #;1MzZL4i;=) �
4iE%$,-iT��CTa #^�-:Ta"5Ow3R-Q�p-iOQ/bT�TN-c-c^[-]&�/= o COcOe"%;GE%"%/!&<)U&R6% L/�;1-i4#Ow39Ta/b47/1)UTa/1)UOc4i$5Ta)*m#6%)��pOc4i65OQ- �bAW8hTW;=-]Ta)U&C"547$'T
�!-c;=-!I%$, L/=/=-]&247m 47)*65Ta/!47$*$%Oe #^9E%),654i/=)* #65T  iF /N�! kI5 .T1Ta)*E%$,-D-cnCI%$'47654i/= #;1M2ZL47;1)U4iE%$,-iT�� ;1-iTa)'&<"54i$ � ),6C/=-c;b4#OQ/1), #6
I%$* #/bT �wd54i/k$*-i4#TN/D/N�0 % �D4cM&%.),6C/=->;w4#Oe/=), L65T0TN3% #"J$U&�3X4]Z.-oE5-c-c6`I5 .T1Ta)*E%$,-o/= �&<-c/1-iOQ/>A



��� 	 ������� ��� ����� � � ������	�� � ������� ����� � ������� 	 ��� J>J ¤

y�47E%$*- ��J K �:Z.-c;=ZC),->�@ 7F!/=3%-P&<)*;=-iOe/=), L65T � ,Pd % �! 7F!/=3J-�-e� -]OQ/wT0FH;= L^ /13%-2;1-cm#;1-iT=TN), L6Y^[ C&<->$UT0 7F m#;= L"%I
Ta)*�c-2FH #;P4i$,$!TaI5-iOQ)*-iTQA �k � �:;bOQ),6C"5Tk L;wOc4Cd�l}T � l:$, #EJ)UOQ-cIJ3547$'4[TaI%I�A,d�l:m � l:;w4i^[I%"5T:m#;=)'Ta-c"XTQdWy0/
� y�"J;wTa)* #I5To/=;1"%65Oc4i/="5TedW?h& � ?k->$,I%3%)*6<"XT�&C-c$,I%3J)UTQdW�CO ���./=->6%-c$,$'4`OQ .-c;="J$,-c  47$,EX4<dWVWI2� V 3J COQ .-c654
I%3% COe .-c654<dpVG& � V 3J COQ .-c6% L)U&<-iT:&%4i$,$,)�A

�k 	l}T l:m y0/_?h& �CO VWI VG&

$,->6%m#/13� iF�FH->^`47$*-iT % % , % ,
$,->6%m#/13Y&C),^[ L;=I%3%)'Ta^ , %
354iE%),/b47/ , % ,
354iE%),/b47/}Ta/=;1"5OQ/1"%;=- , % % ,
$U4i/=)*/="5&<- % , , , %
ZL47;1)U47EJ),$,)*/NMR 7FG/1-c^[I5-c;w4i/="%;1- , ,
OQ L6</1 #"%;D)*65&<-cn % % % , , ,
/NM<IJ)UOc4i$ /=->^[I5-c;w4i/="%;1- % % , , %
/NM<IJ)UOc4i$u&<-cIJ/=3 , % , , , ,
 COcOQ"J;=;=->65OQ-h iF!OQ-cI%3X47$, LI5 C&%T , % ,
 COcOQ"J;=;=->65OQ-h iFW�pTa3 , ,
$,)�FH-iTa/NMC$,- � �

���� 5,��+�
 
l:;= L"%I9Ta)*�c-DTN-c-c^`T 6% L/�/1 hE5-:&<-c/1-c;=^[)*6%-i&kECMh/13%-:T=4i^[-G-cn<IJ$U476X47/= L;=MoZL47;1)U47EJ$,-iT�)*6R4i$,$C/=3%-!-c),mL3</�TNIK-]OQ),-iT
/=3X47/0�!-c;=-}OQ L65Ta)'&<-c;=-]&S),69/=3%-}I%;=-iTN-c6C/�->Z#4i$,"54i/=)* #65TD4i65&S/=3C"5T!Ta #^�-k;1-iTa"%$*/wTG47;1-hI%;1-iTa-c6C/=-]&(ECM[TNI5-iOQ),-]TQA

�T#%�%��������[�	��%� ��������
	����������� �����������������
�� !�"�$#"%'&( !#���)��
*,+��.-��� /�.�0*1&(�0213546#� / !��27�98/�":;%<#� =8!���
> *1212,�� ?-'�@�92,�. A�9B�&�*1B�&;%< !#(�DCFEHG�I�8/#JCFEHK(L;-'*18/�M�����":�*7�9BJ#"%?CFEHL�NPO<��Q04R21�@:�*,B0&���*,B0*1�S�92T&( !#(�0)U�V*1+��(WAE
X 2,2���#F:F��2Y�Z�[��\]�?�^�!�98/*Y�_%`��468/#� !3.BF�0�ba@�� Z#"%c4��(�
�"�'O`I�I %�d"I]We�9B[:f��#F:F��2@�
�g21�"468/*1#(B.�
�g���P�T !�"�(�
#�B[�9a02,�$*,B
8!�[�98?8!�0�=h'i!jk\(�921���"�'�9 /�l�"212T2,#9-m�� �8/�@�9Bn8!�0�=#(B0�=#9%�8!�0�=BF�0212���#F:���2o�9B@:P21#"-��� m#� ?�"p]�@�92�8!#b8!�0�=#�B��
#9%m8/�0�l%<�0212c��#F:��g2q�"B@:J��#F:���27�$�" !�b�"2Y�
#n�V*1&�B�*sr�4��"B�8?#�BM8!���la@�(�
*Y�t#"%�8/�0�b4627���!�V*Y4��"2quTv_\(�92,�0�"�$8/�0#���&��
8!��� � � \(�921���"�'�9 /�w#(B0213S��#F:��� x�98!�g213b�0*1&(�yO`C�E,N9d %zC�E|{]KzWxE

}  !#���)J�V*1+��?*1B > *,2121�g Z-'�@�"21�"�':F�"46 !�����
���~-'*,8!�U`a�����Y�oP�pD`V�-O$�@�-W\P�`a]'W��?�9B[:�21�"�/��462,�"�9 /213�-'*18!� p�P�`_�q`a]'Y��AE
i_8$*,B@46 /�"���V�"��-'*18/���2PSV��q`aP�`��j`u�A���Y�oP�p+Y��_�D`��5�9B[:J8!�0��#F4�46�0 / !��B@4R�l#9%$�6�_�9�2P�p�T6�2T Y9���9B@:��q�o�n*1Bn8!�0��:�*1�g8�E
X :0:F*18!*,#�B@�"212,3]�9 /�"�
*7:���BF8Z)@#()0�02Y�"8!*,#�B@�q�@��\]�?�$a0*,&�&(�� q&� /#��0)S�
*,+��'8!�[�9B.��*,&� A�"8!#( !3l)@#()0�02Y�"8!*,#�B@�q#� e8/�0#]�V�
-'*18/�n�f��*,Q���:f)@�"8!8/�� !BMO_�c�9a�21��G�N"WAE

�=���<�0���b�c�0�<��� ��b�Y�T�F�V�z���~�����Y��R����� ��� ���0�l&( !#���)M�
*1+g�w�S�"���V�0 !�"�m46#� / !��27�98/�":;a@��8V-��g��BnC�EH�(K��"B@:
C�E K�KJ-'*,8!�k�J���":�*7�9BU#"%=CFEHL(GUO���Q�4621�[:�*1B0&n��*1B�*1�S�92q&( !#���)¡�
*,+���W?*1B�)0*,21#(8l-'�@�"21�"�REU���0#(�0&��¢�!�9�S)021�
�
*,+��J*7�� A�"8!�0�g P�
�P�"212�O!Ng� %FG(IzWS8!�0�£\(�9 /*Y�"a021�M�V��21�"4R8!*1#(B�*7�f /�"���V#�B@�"a021�M*1B¡8/�@�98�8/�0�Mh'i!j¤\��"21�0�����9 /�
�
�¥�9212,�� q8/�@�9BP8!���t#�B0����#9%c8!���tB���212@��#F:���27���"B@:P�
�P�"2121�g q#� m�"pz�[�92�8/#.8!�0�^#�B0�"�e#9%�8!�0�?%<�0212@��#F:��g2��"B@:
4627���!�V*Y4��"2mu�v_\(�"21�0�"�= !�"�(4��¦�
*,&�B0*§r�4��"B@46�£O<-'*18!�M#�B�����Q�46��)08/*1#�B�WAE � � \(�92,�0�"���9 !�S\��" !*7�9a02,��a0��8l��#¨�
8!2,3



NgG�C �������������	��
�����������������	�������
����������������������������
���������������������������������

�0*,&��MO_CFE1Ng� %FCFEHK(LzWAE
}  !#(�0)U�V*1+��.*,B@46 /�"���V�"�$*1B£)�*121#(8t-'�@�"21�"�t-'*18/��X�PSWR�cPSV��qp§�q`a�J�cRU`
�-O$�@�-WQP�`u]'W����9B@:£8!���.#F4�46�0 / !��B@4R�l#9%

�q�o�P*,BP8!�0��:�*,��8?�9B@:P:���46 !�"�(�
�"��-'*,8!�U�2PSV��q`aP�`��+`a�����Y�oP�p�`V�-O$�@�-WQP�`u]'W��^�9B@:d`u�A���Y�oP�p�Y��_�D`c�¦O_�c�9a02,�lGFN9WxE

���<�������,���c�@���c�Z��� ��b�����;�e�T����]�_��F�T �"� je#( ! !�g2Y�98/*1#(B@��#9%.�S�"���V�0 !�"�b#9%b&� /#��0) �
*,+��¦46#� / !��27�98!�
a@��8V-��g��B.CFEHCzd^�"B@:.C�E K�Kt-'*18/�b� �S�":�*Y�"B=#9%oC�E L9{t%<#�  �'*Y�!�V#"! �q:�#�2,)0�0*,BPO���Q�4621�[:�*1B0&?��*,B0*1�S�92(&� !#(�0)S�
*1+g��WAE
# �"��)02,�=�
*,+��=*Y�?�
�P�"212qO/N�N%$FGzd(W^�9B@:J��#F:F��2T�V��21�"4R8!*1#(BPa@���V�":J#�B5h'ixjk��*,&��F8�a@�.��#� /�t)0 /#�a02,���P�98/*Y4$*,B
8/�0�"�
�¥4����V�"�wa@�"4��"�@�
�S8
-m#£h'i!j \(�"21�0�"���9 /�P��468/�@�92,213Ma0*1&(&��� �8!�@�"BU8!����#�B0���w#9%^8!����B���212q��#F:F��2m�9B@:
��#¨�
8m)�v_\(�"21�0�"�ea@���V�":�#�BP8!���l4R2Y���/�
*74��92�u�v`8!�"�V8?�9 /�tB0#�8?�V*1&(B0*sr�4g�9BF8�Eei_8�*7� B0#(8?�
#b�
�� !)0 /*Y�
*,B0&.8!����B�8!�[�98
8/�0�'&�(=\(�921���"�$�" !�. x�98!���� t21#"-¤O_CFE1NgG)$FCFEHL(�zW?8!�0#(�0&��M8!���.*1B+*@����B@46�=#9%�8!�0��\(�9 !*7�9a02,�"�$*,B@4621�[:��":;*,BJ8/�0�
��\(�"21�@�"8!*1#(B@�?�9 !�=)0 /��8!8V3S46#�B[�
*Y�V8!��BF8�E

}  !#(�0)U�V*1+��.*,B�� *7�!�V#"!H�^:�#�2,)0�0*1BM:F�"46 !�����
���$-'*18/��,1�.-0/0132U�"B@:k�%45-+1645798b�3-":��<;M�"B@: *,B@46 /�"���V�"�$-'*18/�
,1�.-0/0132�:]�3=>458_�"2��s�?=l� ��1@8A7F�A1@7+8A�A�B,DC01`�E1@7+:��A�F1@G����Y�%C0,�1V��=$�@��8<C01@7+8A�t�"B@:H1@G����Y�%C0,I:��_�J132MO_�c�9a02,�.G�N"WAE

K.�0���"�<�9�Z�@���L�c� ���c�Z��� +M��Z��¨�
�]�q�N/�]�Z	q�(�BN/�� �"� OJ�"���V�0 !����#9%e&( !#���)M�
*1+g�l�" !�=�0*,&��02,3P46#� / !��27�98/�":
*,B;8/�0�la@#(8!8!2,��B0#¨�
�.:F#�21)��0*1Bn A�9B�&�*1B�&f%< /#�� C�E|{5P�8/#�CFEHK�L.-'*18/�£�.���":�*7�9B�#"%mC�E L0PJO<��Q�4621�@:F*1B0&���*1B0*,�P�92
&( !#���)P�
*,+���WAE # �9�S)021���
*1+g�'*1Bb8!�0�"�V�$�S#F:���2Y�c*Y�e��:���pz�@�"8!��O_�(�)$0d(d�Wm�"B@:���#F:��g20�V��21�"4R8!*1#(B.a@���V�":�#(B�h'i!j
�V�����P�'8!#Pa@�.\]�� !3n !�"�(�
#(B@�9a02,�.*1BM8!�@�"8=8!�0�bh'i!j \(�921���"�t�9 /���"212q2,#"-��� ?8!�@�"By8/�0�.#�B��"�$%< !#��D8/�0�.BF�0212
�"B@:f8/�0�'%<�0212F��#F:���2[�9B@:b�92,2@462Y�(�!�V*Y4��"2@u�v`8!�"�V8A�e�9 /�t�V*1&�B�*sr�4��"B�8gE�&�(q\(�92,�0�"�e�9 /�t4R#�B@�V*Y�
8/��BF8qa0�08eB0#(8 \]�g !3
�0*,&��MO_CFE1NgG)$FCFEQP(LzWAE

}  !#(�0)¡�V*1+��P*1B�a@#�8/8!2,��B0#]�V�£:�#(21)0��*1B¡:F�"46 !�����
���l-'*18!��,1�.-0/01324SR�R"��=>C0,1�!�R��2TC5U��E16C01=��168�7F�A16798��¥�9B@:
�%45-+1@45798l�3-":��<; �9B@:J*,B@46 !�����
����-'*18!�V2TC5Ug�E16C01?�9B[:V16GA���Y�%C0,�1
��=$�@��8WC016798��xE X :0:�*18/*1#(B@�92,213]�0a@#�8/�£ !�"�V*Y:��gB�8
�"B@: �S*1&� x�98/#� !3n)@#�)0�027�98/*1#�B[�l�
�g��� 8/#J�@��\]�.a0*,&�&��g w&( !#(�0)@�w8/�@�9BM8!��#]�
�S-'*18!�M�P��*1QF�":�#� =�0B > B0#"-'B
)@�"8!8/�� !BMO_�c�9a�21��G�N"WAE

X��JYZY��[���Z�@���Z�c��� A\�]F� �e���V	q��_^`]z� �e���_ �"� }  !#(�0)M�
*,+��l�S�"���V�0 !�"�?46#( ! !�g2Y�98/�":;��*1&���213Pa@��8V-�����B
CFEHI�LS�9B@:MC�E K�I�-'*,8!�M������:�*Y�"B;#"%�C�EHKFNl%<#� t8/�0�.46#(����#(BJ:F#�21)��0*1B�O<��Q04R21�@:�*,B0&.��*,B0*1�P�"2@&� !#(�0)¦�
*1+g��WAE
# �"��)02,���V*1+��b*Y�= A�98/�0�� ��
�P�"212m�9B@:U8/���@�t%<#��0 bh'i!j \(�92,�0�"���9 !�S�"pz�[�92�8/#£8!�0�S#�B0��#"%t8/�0��%<�02,2e��#F:���2
-'�0�g !�"�(��8!�0�n#�8/�0�� A�S�9 !�M�V�P�92,21�� .8/�@�9B¡a@#(8!�¡8!���£#�B0�J%< /#�� 8!�0�£BF�02,2?�9B@:�8/�0�£#�B0�J%< /#�� 8!���J%<�0212
��#F:F��2_Eeh��08?�V8!*,212_�@�"212eO<��Q04R��)08�#(B0��W�462Y�(�!�V*Y4��"2cu�v_8/�"�
8x�$�" !���
*1&(B0*sr 4��9BF8�Em���0�'&a($\(�921���"�'�9 /�l\]�� /3��0*1&(�
O`C�EHG(I)$zC�EHK(KzWxE

}  !#(�0)P�
*,+���#"%c46#(����#(B.:�#(21)0�0*,B.*1B@4R !�"�(�
�"�q-'*18/�L,1��-0/b1c2F��,DC01`�E1@7+:��A��deC58R�3C5U��E,§�E1@G>4SR�1V��=$�@��8<C01@7+8A�m�9B@:
1@G����Y�%C0,f:��_�J1c2k-'�0�� /�"���l*,8b:��"46 /�"���V�"�l-'*18/��,1�.-0/0132�:]�3=>458_�"2��s�?=l�g2TC5U��E16C01=��168�7F�A16798��x�t�%45-+1@45798;�3-T:��<;"�
1@G����Y�%C0,�1
��=$�@��8WC016798��^�9B[:;8!���w#F4g46�0 ! /��B@46�=#"%?�6�_�"2TC0,h46�"4i:9���3-j132@�k:]���%1tO`�Z�"a021��GFN9WAE

l��im"���e�9�n�Z�@���Z�c����eopN.]F	�]z�
�Y�¦���"]F�]�Z��]��������"� �"� X 212F&� /#��0)b���"�(�
�0 /�"�q�9 /�'�0*1&(�0213�46#� / !��27�98/�":l*1B.8/�0�
�V8! !*,)@�":.:�#�2,)0�0*,B. A�9B�&�*1B�&w%< !#(� CFEQP0Pt8/#lCFEHK(K -'*,8!�b�$�S�":�*Y�"Bl#"%cC�E Kzd�O��gQ0462,�@:�*,B0&$�S*1B0*,�P�92(&� !#(�0)S�
*1+g��WAE
# �"��)02,�?�
*1+g�"�q�9 /�$ x�98/�0�� '�V�P�92,2�O/N��e$FG9{FWea0�08m\��" !*7�9a02,�t�V��21�"4R8!*1#(B.a@���V�":.#�B�8/�0�th'i!j �
�����¥�� /�"���V#�B@�"a021�
*,B;8/�@�98'8/�0��h'i!j�\(�92,�0�"�'�" !���
�P�"212,�� e8!�@�"BJ8!��#]�
�=#"%q8/�0�=B��02,2���#F:F��2Y�m�9B@:n�
�P�"2121�g $O<#� g�0*1BP8V-�#b4��(�
�"�R�
�"p]�@�"2�Wc8!#�8!�0�t\(�"21�0�?#9%c8/�0�$%<�02,2 �S#F:���2@�"B@:��92,2T4627���/�
*Y4g�92�u�v`8!�"�V8A���" !�^�927�
#b�
*,&�B0*§r�4��"B�8gEq���0�q&a(�\��"21�0���
�" !�=��QF8! !�g����213��0*1&(�MO_C�E§d]N%$@N�E C�C]WAE

i_B�8/�0�^�
8! /*1)@�":b:�#�2,)0�0*,B�&( !#���)P�
*,+��t:F�"46 !�����
���~-'*,8!�b8!�0�k,1��-b/01c2¥�9B@:b*1B@46 /�"���V�"�q-'*18/�r2TC5U��E1@C01Z��1@8A7F�As
1@7+8A�A��,DC01`�E1679:��A�c�%45-+1@45798l�3-":��<;n�"B@:H1@G����Y�%C0,F:��`�J1c2MO`�Z�"a021��G�N"WAE

tn�"miu �JvFm>�e�[mi�e�@���g�nwAx.�����(�y]z	q� �~���F���"]F	q�{z�� OJ�"�(�
�0 /�"� #"%c&� /#��0)n�
*,+��=46#( ! /��2Y�"8!�?a �g8
-m����BSC�E G�K
�"B@:.C�E K�L'-'*18!���$���":F*Y�9B^#9%oC�E L�C�%<#� q8/�0�e�@�9 /a #(�0 e)@#� !)@#(*Y�
�=O<��Q�4621�@:F*1B0&'��*,B0*1�S�92"&( !#���)b�
*1+g��WAE # �"��)021�



��� ��������������� � � � � �����	�
	���� � � � � ������	��� � ����� N�GFN

�
*,+��?*Y���V�P�92,2cO!N��e$FG(GzW��9B@:Ph'i!jU\(�92,�0�"�m�9 !� �9212o�
�P�"212,�� q8!�[�9BP8!�0�^#�B0�"�q%< !#(� 8/�0�tBF�0212@��#F:��g2 a��08�%<#��0 
�9 /�y#(B0213k�"p]�@�92t8/#�8/�0#]�V�y#"%.8!���J%<�0212t�S#F:���2=�"B@: 8/���[�¥8/�0�� /�£-'����B0#� /�":��@468/*1#(B¡*1B ��Q�)�2Y�9B[�98!#( !3
\(�9 /*Y�9a�21�"�RE.i_B£8!�0�S�!�"���.4��(�
�"�t8/�0�b462Y�(�!�V*Y4��"2eu�v`8!�"�V8A�t-��� /�lB0#(8��
*1&(B0*sr 4��9BF8��T��*,8!�0�� gE # 8!*12,2_��&�(w\(�"21�0�"�
�9 /�=��#F:��� x�98!�=8/#.�0*1&(�UO_CFEHG(I)$@N(EHC(CzWAE

���0�b*1BF8!�� /)0 !��8x�98/*1#�Bn#9%�8!�0�.�����"4R8A�$#"%�8/�0�.��QF)02Y�"B@�98/#� /3£\��" !*7�9a02,�"�$*Y�?��#� /�.:�*��P46��218?�0�� !�¨�T���t8!���
�����"468x�e�
����� 8/#.a@�$��*,8!�0�g 27�9 /&��=�"B@:��
8x�98/*Y�
8/*Y4��"212,3.�0B@�
*,&�B0*§r�4��"B�8e#� ?�V�P�92,2@�9B[:��0*1&(�0213b�V*1&(B0*sr�4g�9BF8�a0�08
*1B.8/�0�'#�8/�0�� m:�*, !�"468/*1#(BTE��$��\]�� /8!�0��2,�"�!�R��*18e�V�����P�T8!�[�98e&� /#��0)S�
*,+��'*1B.�@�" !a@#��� �)@#� /) #(*Y�V�$*,B@46 !�����
���Z-'*18/�
,1��-b/01c2F�c�%45-91645798t�3-":��<;��B1@G����Y�%C0,�:��_�J132��"B@:�8/�0�$#F4g46�0 ! /��B@46�?#9%��6�`�"2TC0,D46�T4 :9��*1Bb8!�0�=:F*1��8e�"B@:�:���46 !�"�(�
�"�
-'*18/��,DC01_�E1@79:���O`�Z�"a021��GFN9WAE

�P�0�<�S�,�q�e�Jmi� �@�<����wAx.�����(�y]z	q���
^`]¨�^����V�Y�ez"��i_B��t�92,26! � )@#� /) #(*Y�V�l8!���t���"�(�
�0 /�"� #"%q&( !#���)£�
*,+��=46#( 
v
 !�g2Y�98/��a@��8V-m����BMC�E|{]G£�"B@:UC�E K�KP-'*18!�¦�;�S�":�*Y�"B£#9%^CFEHL�IMO���Q�462,�@:�*1B�&;�S*1B0*,���"2Z&( !#���)��
*,+���WAE # �9�S)021�
�
*,+��P*Y�l��#F:F�� A�"8!�MO_G"{ $F�FN9Wb�"B@:�8!���Jh'i!j \(�921���"�.�9 /�J��*,B0*1�P�"2q*1Bk�V*1Q�4��(�
�"�.-'�0�� /�"���.*1B�8/�0�J#(8!�0�� 
%<#��� '4��(�
�"�e8!�0�?B���212@��#F:���2� !�"�V�0218/�":f*,B�8/�0�?��*1B0*,�P�92Fh'i!j?E X 27�
#=8!�0�^4627���!�V*Y4��"2�u�v_8/�"�
8x�  /�"��4A�JO`�92,��#]�V86W
�
*,&�B0*§r�4��"B@46�]Ee���0�>&�(?�9 /�l x�98!���� '21#"- O_C�E C�Le$FC�E �0P]WAE

}  !#���)£�
*,+��=*1B��t�"2126! � )@#� /)@#�*Y�V�.*1B@4R !�"�(�
�"�e-'*18!� �%45-+1@457+8=�3-":��<;MO`�Z�"a021��GFN9WAE

X��J���]��vc�����J�c�
X &¨�9*1Bo��8!���w*,B�8/�� !)� !��8x�98!*,#�B�#"%q8/�0�= !�"�V�0218x�~%< /#�� 8/�0�"�
�^)0 !��2,*1��*,B@�9 /3b�9B@�"213��
�"�'�" !�=\]�� /3b�
*1�S*12Y�" e8!#.8!���
r@B@�"2'��#F:���2^O_�V����8!���J�V�"468/*1#�B�#(B 8/�0�P*1BF8! x���
)@�"4R*sr�4�4R#���)@�" !*7�
#�Bo�q)@�9&(�JI(CzW�a0�08.�@�(:��V#����P�V�� !*,#��@�
:� x��-'a[��4 > ���

� i_8=*Y�=:�*��P46��218t8/#J4R#���)@�" !�b8!�0�b��#F:��g2Y�$#"%?8!�0�S:�*����� /��BF8=�
)@�"46*,�"�=���=8!�0��3M:F#;B�#�8l*,B@462,�@:��.8!���
�/�9���=\(�9 /*Y�9a�21�"�RE$���F�@�t�b�
�g8t#9%e\(�" !*Y�"a021���$�V�0#��027:Ja@�.:��6r[B0�":;8/�@�98^*Y�'*1B@462,�@:��":�*,BJ8!���l��#F:��g2Y�
#"%e�"212c�
)@�"4R*1�"�RE

� X �l*,B�8!�0�n)0 !��2,*1��*,B@�9 /3J��\(�"21�@�"8!*1#(B@�.#9%=8/�0�P*1BF8!�� x�
)@�"46*§r�4�46#(��)@�9 /*Y�V#�B�*18.*7�lB0#�8S�!�"8!*Y�_%`��468/#� /3
8/#U�@��\]�J�0*,&��02,3k46#� / !��27�98!��:� !�"�V) #(B@�
�£\(�" !*Y�"a021����*1B¢:�*����� /��B�8b��#F:��g2Y�b�9B@:��0*,&��02,3¡46#( ! /��2Y�"8!�":
��QF)027�9B@�"8!#� /3=\��" !*7�9a02,�"� O`46#�2,21*,B0�"�9 /*18V3@W�*,Bl8/�0�m�!�9�S� �S#F:���2_Ec���F�@�T8!�0���!�9�S����j X �Z-��g !�e�@�
��: %<#� 
8/�0�=*1BF8! A�(�
)@�"46*§r�4$��\(�"21�@�"8!*1#(B£�(��%<#( $8/�0�=*1BF8!�� x�
)@�"46*§r�4 �g\��"21�@�"8!*,#�BUO`�
�����"a #"\]���9B[:;8!���l4A�@�")08!�� 
#(BJ*1BF8!�g A�
)@�"4R*sr�4?46#��S)@�9 /*Y�
#(B@�6�0)[�9&�����C]WAE



NgG�G ��	�	������ ������� �����
� ��� � �	��� ��� ���������� ��� � �����
��� � ��� � ��� � �
	� ��� ��� � �����

 ����������� ���������� ������� � ��	
���� ������� �������������� ����� ��� ���������

�����������
 "!��

u0#� b8!���;�gQ�)027�9B@�"8!*,#�B�#"%t8/�0�£:F*����� !�gB�8.)02,#�8x�.�
���n8!�0�n�
��468!*,#�B�#�Bk !�"�V*Y:��@�"2Y�l%< !#(��8!�0�P*,B�8/�� A�V) ��46*sr�4
46#(��)@�" !*Y�V#�BT�F)@�9&(��NgC�K�E

# vc�"�@�"���<�%$'&�vc�"� �"�<�<�r�c�<�[���)(+*'�-,�.0/21Bz
je#(����#�BS:�#(21)0�0*,Bn�9B@: � *7�!�
#T!H�':�#(21)0��*1BPa@#�8!�5�
�0#"- pz��*18!� ��%<��-¡#(�08!2,*1�� x�tO_�V*1QS�9B@:�r@\]�=:0�"8A�.) #(*1BF8A�R�
 /�"�
)@�"468/*1\]��2,3 W��"B@:P�
8! /*1)@�":P:�#(21)0�0*,B@�?�9B@:�)0*,21#�8'-'�[�921�����@��\]�w����4A��#�B0��:0�98x�f)@#(*1BF8'8!�@�"8t�V�����P�q8!#ba@�
�"B�#��08/21*,�� �E����0�t��#F:��g2Y�Z%<#� m8!�0�t#(8!�0�g '�
)@�"4R*1�"�e�
�g��� 8!#.3F*1��27:.pz��*18!�?B0#( !�P�"21213�:�*Y�V8! /*1a0�08/�":. !�"�V*Y:��@�"2Y�RE
i_BP8!�0*7��21*,&��F8�*18?�V�����P�e�0*1&(�021343!�@�
8/*sr@�":b8!#b�@�
�= !#(a0�@�V8$���g8!�0#F:0� %<#( $8/�0*Y��*,B�8/ A�(�
)@�"46*§r�4t46#(��)@�9 /*Y�V#�BTE

5 v76@�%89$': �c� �]�JYHue�L�c���0�"�)(+*'�;,�.=<?>Bz
���0���/�9���=#���8!21*,�� A�'�" !��\�*7�
*1a�21�t*,B;8/�0����� > ��3zv X B@�/46#��ba@�$)�21#�8x�6EA@?8/�0�� !-'*7�
�=8!���w\(�" !*Y�"a021*,8V3��V�����P�e8!#
a@�S�
*1�S*12Y�" $*,By8/�0�b) #¨�
*,8!*1\]�b�"B@:yB0�g&]�98/*1\]�b:�*, !�"4R8!*1#(BM�9B@:M��#� /�.#� =21�"�/�=46#�B@�V8A�"B�8�#9\]�g t8!�0�b A�"B0&��b#9%
8/�0�tr@8!8/�":�\��"21�0���6Ee���0���
�S#]#�8!���� '*1B@:F*Y4��"8!�"��8/�@�98?*1B�&(��B0�� x�92T��QF)@�"468/�":�\��"21�0���'�9 !��462,#]�V�w8/#�+g�� !#�E

B��F����� vc�0�<�DC��+m"�evc�.�FEF�c�<�"�Z�F�"�JmG8HC@�Tm9�<�"uc���F�
�$#=#(a�\F*1#(�@���V8! !�[468!�0 /�$*7�q\�*7�
*1a�21�'*1Bb8!���$ /�"�
*7:��@�927�q��Q04R��)08Z%<#( �8!���$#(�08!2,*1�� x� �"21 /�"��:�3.�S��B�8/*1#(B0�":l�"a@#9\]�¨E

B��F����� vc�0�<�>�Z��vc� �]�[YZ�e�J�Z�9� ���FIm� ���JC��+m"�evc�.�FEF�c�<�"�Z�F�"�JmG8HC@�Tm9�<�"uc���F�K(L*'�-,�.=MJz
X 2,��#]�V8'�"212�#"%e8!���w�S#F:���212,�":.�����"468A�'4R#�*1B[46*Y:��^��Q0�(468!2,3�-'*18/�P8!�0���
�S#]#�8!���� '*1BP8!���"�
�=)02,#�8A�REe�����[� 8/�0�
�V�@�9)@�l#"%e8!���l:F��)@��B@:���B[46�=�
�g���P� 8/#.a@�l��#F:��g2121��:f-m��212`E X &¨�9*1BP8/�0�=#��08/21*1�g A�'�9 /�=\�*7�
*1a�21�]E

B��F����� vc�0�;$A��� �"�9m"� ���"�<�J�V�Z�<�0�"�
�$#?4R21�@�V8!�� x��#9%�a0*1&? !�"�V*Y:��[�92Y��#"%08/�0�'�/�9���~�
*1&(B��
����� 8!#?#F4�46�0 gEZ���F�@�R�98/�0�� !�e*7��B0#lO<#�aF\�*,#��@�AW@*1B@:F*Y4��"8!*1#(B
8/�@�98?��QF*Y�
8/*1B0&�8V-�#9v`-'��3�*,B�8/�� A�(468!*,#�B@��-m�� !�^#���*,8!8!��:�*1B�8/�0�=��#F:���27�6E



���

��
�
��I�

���
� �

��
���


�
����V

��
��
�
�
�
��>
��
�
�	
�
	����

��
��

����
��
	
��
�
������

N�G(�

−
2

−
1

0
1

2

−0.5 0.0 0.5 1.0 1.5

common dolphin

−
2

−
1

0
1

2

−1.0 −0.5 0.0 0.5 1.0 1.5

striped dolphin

−
2

−
1

0
1

2

−1.5 −0.5 0.0 0.5 1.0 1.5 2.0

bottlenose dolphin

−
2

−
1

0
1

2

−0.4 −0.2 0.0 0.2

harbour porpoise

−
2

−
1

0
1

2

−2 −1 0 1

Risso’s dolphin

−
2

−
1

0
1

2

0.0 0.5 1.0

pilot whale

−
2

−
1

0
1

2

−1.0 −0.5 0.0 0.5 1.0

killer whale

−
2

−
1

0
1

2

−0.6 −0.4 −0.2 0.0 0.2 0.4 0.6

Dall’s porpoise

theoretical quantiles

sample quantiles

uZ*1&(�0 !�bN�K
��
�?�@�"B�8/*12,�6vVp]�@�"B�8/*121�?)02,#�8A��#"%e8!���w /�"�
*,�@:0�"2Y�%< !#(�

8!���w*,B�8/ A�(�
)@�"46*§r�4$��
#F:��g2Y�6E



NgG9{
��
	�
	������

����
��������


�
����

�	
���

��
�������

��
�
�
��
�
���

���

��
�
����

���
� �

�
	
� ���

���
�����

�

3
4

5
6

−0.5 0.0 0.5 1.0 1.5

common dolphin

2
3

4
5

6

−1.0 −0.5 0.0 0.5 1.0 1.5

striped dolphin

(1.5)1655666333 0 T
d
(−

0.5)2549978533 0 T
d
(0.0) 122889333 0 T

d
(0.5) 122.78533 0 T
1
(0.0) 122889333 0 T

1
(0.5) 122.78533 0 T
2
(1.0)T

j
E
T

 Q

1291.31 314718 1313.48 1313.4 re
S


q 10 0 0 10 0 0 cm
 B
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