
���������
	�� �������������������������������������� �!���"�$#
%�&'����	���&)(*	�+���&,��(*&�-�&��,������/.0����(*�1&�&��32�45&�����6���7������
89&��32�����'�:-945&��1���;��4�4"<;=�>�<;=�?�@�A*BC������7��	��D��	���&������

E,F!G3HJILK�F!MJNCO�PQN�R,S�T3UQHWV�PQHWF!OYX"NCMJMJNCZ�NCO,V
[�\ PQI;G,NCU�]!^3R�];_;_;`



�



� �����������
	

������������������������ �
� �"!$#%��&'�(&*)+��������,�-/.0�21�������&/����!$�����$�43��5)6.87 9

�$:<;�=6>@?<A$BCBEDFA$DFG�H�I@?<JEDLK0MON$DFP<>4:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L: R
�$: �TS8U�VXWYD�H�I@Z$G@DL>@DFP<DF[FI@?<MEA�:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L: \

�$: �$:<;]S^Z$P<I@?<JEH�G@?_H�I@D+BOH�Z$>@>@?_H�A`:L:L:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L: \
�$: �$: �`a6?<N$N$DFA8S8H�G@bEM�J0S^MON$DFP<>c:L:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L: d
�$: �$: egf6h$I@?<K^H�P�h$G@?<MEGiDF>@I@?<K^H�I@?<MEAj:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L: d
�$: �$: kml(G�H�[FI@?<[�H�P<?<I@?<DF>n:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:c;�o

�$: e p/G�H�h$h�DFGqWYD�H�I@Z$G@DQ>@DFP<DF[FI@?<MEAr:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:c;�o
�$: e$:<;ja6sOt$G@?<N^u+G�H�h$h�DFG�vES8U�VXWYD�H�I@Z$G@DQ>@DFP<DF[FI@?<MEAT:L:L:Q:L:L:L:Q:L:L:c;E;

� )+#%,�wO����&/wO����1 �$�e$:<;xOsOAOI@y$DFI@?<[LN�H�I�HT:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:c;�e
e$: �TxOh�DFDF[�y8G@DF[FMEBEA$?<I@?<MEA*:L:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:c;�e
e$: eTziMEA$[FP<Z$>@?<MEA^H�A$N{WYZ$I@Z$G@DQuiMEG@bO>:L:L:Q:L:L:Q:L:L:L:Q:L:L:Q:L:L:L:Q:L:L:c;�|

e



��� 1F����!����
�2AQI@y$?<>%h�H�h�DFG�uiD�?<AOJEDF>@I@?<BOH�I@D(I@y$DiH�h$h$P<?<[�H�I@?<MEA6M W����	��
������������������� �!
#"%$	�%
��
������
���
& S8U�V(' WYD�H�I@Z$G@D6>@DFP<DF[FI@?<MEAC?<AC>@h�DFDF[�y^G@DF[FMEBEA$?<I@?<MEACh$G@MEt$P<DFK0>�:%p/D+[FMEK0h�H�G@D+I@y$D6S8U�V
H�P<BEMEG@?<I@y$K u+?<I@y8HC[FP_H�>@>@?<[�H�P(u+G�H�h$h�DFG WYD�H�I@Z$G@D >@DFP<DF[FI@?<MEA/H�P<BEMEG@?<I@y$K H�A$N8uiDQh$G@MEh�ME>@D
H�A/yOsOt$G@?<N/u+G�H�h$h�DFG�vES8U�V H�P<BEMEG@?<I@y$K': p/D D%)Oh�DFG@?<K0DFAOIQI@y$D0I@y$G@DFD^H�h$h$G@MOH�[�y$DF> MEA
H'h$y$MEA$DFK0D0G@DF[FMEBEA$?<I@?<MEA I�H�>@b MEA I@y$D+*��@S+�,* N�H�I�H�t�H�>@DE:.-+DF>@Z$P<I@>C>@y$M�u I@y�H�ICI@y$D
S8U�VnH�P<BEMEG@?<I@y$K H�[�y$?<DFJEDF>0DFG@G@MEGCG�H�I@DF>C[FMEK0h�H�G�H�t$P<DCu+?<I@y I@y$D^u+G�H�h$h�DFG0H�P<BEMEG@?<I@y$KG@D%/OZ$?<G@?<A$BCHLG@DFN$Z$[FDFN8[FMEK0h$Z$I�H�I@?<MEA�H�PO[�y�H�G@BEDE:10$Z$G@I@y$K0MEG@D+I@y$DLZ$>@DLM W HLh$G@MEt�H�t$?<P<?<>@I@?<[
WYG�H�K0DFuiMEG@b8>@y$M�u+> I@y�H�IQI@y$D^S8U�V H�P<BEMEG@?<I@y$Kny$MEP<N$>QJEDFG@s'BEMOMON/G@DF>@Z$P<I@>CDFJEDFA u+?<I@y
JEDFG@s0P<?<K0?<I@DFN0H�K0MEZ$AOI�M W N�H�I�H$:



�



���������	��
 �

 �����
������� ���6���

xOh�DFDF[�y"G@DF[FMEBEA$?<I@?<MEA >@sO>@I@DFK0>C>@?<BEA$? � [�H�AOI@P<s/?<A$[FG@D�H�>@D8I@y$DF?<GCh�DFG WYMEG@K^H�A$[FD^? W >@DFJEDFG�H�P
WYD�H�I@Z$G@D >@I@G@D�H�K0>LH�G@D Z$>@DFN't$Z$I6MEA8I@y$D MEI@y$DFGL>@?<N$DQ[FMEK0h$Z$I�H�I@?<MEA�H�P%[�y�H�G@BEDF>L?<A$[FG@D�H�>@DH�>+uiDFP<P��Ey$DFG@DL[FMEK0DF>iI@y$DLA$DFDFN{WYMEGi>@DFP<DF[FI@?<A$BCI@y$DLK0ME>@I�>@?<BEA$? � [�H�AOI WYD�H�I@Z$G@DF>�: 0$D�H�I@Z$G@D
>@I@G@D�H�K0>C[FMEKCt$?<A�H�I@?<MEA'[�H�A t�D^N$MEA$D'H�I N$? � DFG@DFAOI0P<DFJEDFP<>C?<A I@y$D^>@sO>@I@DFK	�+I@y$DFs [�H�A
t�DQ[FMEKCt$?<A$DFN0I@MEBEDFI@y$DFGLH WYI@DFG6I@y$D WYD�H�I@Z$G@DQ[�H�P<[FZ$P_H�I@?<MEA��$H WYI@DFG+I@y$DQK0MON$DFP%h$G@MEt�H�t$?<P<?<I2s
[�H�P<[FZ$P_H�I@?<MEACMEG6H WYI@DFGiI@y$DLN$DF[FMON$?<A$B�: *+y$D6[�H�>@DQuiD6[FMEA$>@?<N$DFG+?<A0I@y$?<>ih�H�h�DFG+?<>iI@y$D WYD�H��
I@Z$G@D+[FMEKCt$?<A�H�I@?<MEAQH WYI@DFG(I@y$DF?<G�[�H�P<[FZ$P_H�I@?<MEA�: � yOZ$BEDiAOZ$KCt�DFG�M W�WYG@MEAOI!� DFA$N I@DF[�y$A$?#/OZ$DF>
y�H�JEDit�DFDFACh$G@MEh�ME>@DFNCu+?<I@yCH6P<MEI�M W G@DFN$Z$A$N�H�A$[Fs t�DFI2uiDFDFACI@y$DFK & S 0�z+z"�El$#�l%�&#�l�z"�S8x(')�EH�G@I@?<[FZ$P_H�I@MEG@s WYD�H�I@Z$G@DF>*� DFI@[E: 'CH�A$NCK^H�AOsLI@DF[�y$A$?#/OZ$DF> WYMEG�G@DFN$Z$[F?<A$B I@y$?<>�y$?<BEy N$? �
K0DFA$>@?<MEA�H�P�>@h�H�[FD DFP<?<K0?<A�H�I@?<A$B G@DFN$Z$A$N�H�A$[Fs8t�DFI2uiDFDFA WYD�H�I@Z$G@DF>Qy�H�JEDQt�DFDFA'h$G@MEh�ME>@DFN
&,+ \�-!� + d.-!� + ;�o.- 'F: ziZ$G@G@DFAOI@P<s >@h�DFDF[�y4G@DF[FMEBEA$?<I@?<MEA >@sO>@I@DFK0> Z$>@D^N$?<>@[FG@?<K0?<A�H�I@?<JED WYD�H�I@Z$G@D
I@G�H�A$> WYMEG@K^H�I@?<MEA^P<?<bED/#�V0��MEG6aLV0�
t$Z$IL?<I6N$MODF>LA$MEILD%)O[FP<Z$N$DCHCh$G@DFJEDFAOI@?<JED WYD�H�I@Z$G@D
>@MEG@I WYMEGLDFP<?<K0?<A�H�I@?<A$BCD%)OI@G�H^?<A WYMEG@K^H�I@?<MEA�:1� WYG�H�K0DFuiMEG@b{WYMEGQN$D.� A$?<A$B8I@y$DCI@y$DFMEG@DFI!�?<[�H�P<P<s^MEh$I@?<K^H�P�K0DFI@y$MON WYMEG WYD�H�I@Z$G@DC>@Z$t$>@DFI >@DFP<DF[FI@?<MEA/?<>Qh$G@DF>@DFAOI@DFN ?<A + 2 -!��t$Z$ILI@y$?<>
H�h$h$G@MOH�[�yQ?<>�[FMEK0h$Z$I�H�I@?<MEA�H�P<P<si?<AOI@G�H�[FI�H�t$P<DE: *(G�H�[FI�H�t$P<DiH�P<BEMEG@?<I@y$K0> WYMEG WYD�H�I@Z$G@Di>@Z$t$>@DFI
>@DFP<DF[FI@?<MEA8t�DFP<MEA$BE>6I@MCI2uiMCK^H�?<A0[FP_H�>@>@DF>*3iu+G�H�h$h�DFG@>QH�A$N4� P<I@DFG@>�:+p/G�H�h$h�DFG+t�H�>@DFN'H�P �
BEMEG@?<I@y$K0>�H�G@D+JEDFG@sCh$G@DF[F?<>@DLt$Z$I�A$DFDFN0P_H�G@BED+[FMEK0h$Z$I�H�I@?<MEA�H�POG@DF>@MEZ$G@[FDF> & >@DFD + k�- '53�I@y$DFs
[FMEA$>@?<>@I�?<ACH6BEG@DFDFN$s >@DFP<DF[FI@?<MEACM W t�DF>@I WYD�H�I@Z$G@D+>@Z$t$>@DFI�t�H�>@DFNCMEA I@y$D+[�H�P<[FZ$P_H�I@?<MEAQM W H�A
D.6 [F?<DFA$[Fs^[FG@?<I@DFG@?<MEA�:�ziZ$G@G@DFAOI@P<s0Z$>@DFN8[FG@?<I@DFG@?_H H�G@DLt�H�>@DFN8MEA0KCZ$I@Z�H�P�?<A WYMEG@K^H�I@?<MEAQMEG[FP_H�>@>@? � [�H�I@?<MEACDFG@G@MEG & >@DFD + |�- 'F:�p/G�H�h$h�DFG�t�H�>@DFN0K0DFI@y$MONCZ$>@Z�H�P<P<sQy$MEP<N$>�JEDFG@sCBEMOMONCG@D.�
>@Z$P<I@>(t$Z$I(I@y$DFsQA$DFDFNCH�AQ?<K0h�MEG@I�H�AOI /OZ�H�AOI@?<I2s6M W N�H�I�H6H�A$NQy$?<BEyQh$G@MO[FDF>@>@?<A$BLG@DF>@MEZ$G@[FDF>�:
f6A'I@y$DQMEI@y$DFGL>@?<N$D WYD�H�I@Z$G@D >@DFP<DF[FI@?<MEA'H�P<BEMEG@?<I@y$K0>it�H�>@DFN'MEA7� P<I@DFG@>QH�G@D >@?<K0h$P<DFG+H�A$N
u+?<I@y8HQG@DFN$Z$[FDFN8[FMEK0h$P<D%)O?<I2s t$Z$I+BEDFA$DFG�H�P<P<sCI@y$DFs^H�G@DLA$MEI+>@I@G@MEA$BEP<sCG@DFP_H�I@DFN^u+?<I@y^I@y$D
h$G@MEt$P<DFK I@MQ>@MEP<JEDLH�A$N0I@y$DFs0H�G@D6t�H�>@DFN^MEAC>@?<K0h$P<DFG�[FG@?<I@DFG@?_H$: �2ACI@y$?<>ih�H�h�DFG+uiD6>@I@Z$N$sI@y$DCH�h$h$P<?<[�H�I@?<MEA^M WqH WYD�H�I@Z$G@D uiDF?<BEyOI@?<A$B0H�P<BEMEG@?<I@y$K I@M0N$DFI@DFG@K0?<A$D I@y$D t�DF>@I WYD�H�I@Z$G@D
>@Z$t$>@DFI*��t�H�>@DFN/MEA8I@y$D0S8H )O?<KCZ$K U(AOI@G@MEhOs8V6?<>@[FG@?<K0?<A�H�I@?<MEA & S8U�V('LH�h$h$G@MOH�[�y & >@DFD+ ;.-!� + �.- 'iH�h$h$P<?<DFNCI@MCH�[FMEZ$>@I@?<[ WYD�H�I@Z$G@DF>�:1*+y$?<>i?<>+HQt�H�sEDF>@?_H�A0N$?<>@[FG@?<K0?<A�H�I@?<JED+H�P<BEMEG@?<I@y$K
I@y�H�I+H�>@>@MO[F?_H�I@DF>LHQh$G@MEt�H�t$?<P<?<I2sQu+?<I@y0D�H�[�y{WYD�H�I@Z$G@D&3(uiD�H�b WYD�H�I@Z$G@DF>6G@DF[FDF?<JEDLP<M�u h$G@MEt8�
H�t$?<P<?<I2s0JEH�P<Z$DF>+u+y$?<P<DQ>@I@G@MEA$B WYD�H�I@Z$G@DF>LG@DF[FDF?<JEDCy$?<BEy^h$G@MEt�H�t$?<P<?<I2s0JEH�P<Z$DF>*��G@DF[FMEBEA$?<I@?<MEA?<>LN$MEA$DCZ$>@?<A$B{WYD�H�I@Z$G@DCD%)Oh�DF[FI@DFN JEH�P<Z$DF>LuQ: G�: I�: I@y$DF?<G9� A�H�P(N$?<>@I@G@?<t$Z$I@?<MEA$>�:�*+y$D0H�h8�
h$P<?<[�H�I@?<MEA'uiD0[FMEA$>@?<N$DFG ?<> >@P<?<BEyOI@P<s8N$? � DFG@DFAOI WYG@MEK I@y$D0MEG@?<BE?<A�H�P WYMEG@KCZ$P_H�I@?<M�A8M W I@y$D
h$G@MEt$P<DFK	3+I@y$D MEG@?<BE?<A�H�P WYG�H�K0DFuiMEG@b^H�?<K0>6H�ILuiDF?<BEyOI@?<A$B WYD�H�I@Z$G@DF>QI@M^?<K0h$G@M�JEDLG@DF[FMEB:�
A$?<I@?<MEA^G�H�I@D&��DFJEDFAOI@Z�H�P<P<s0uiD�H�b WYD�H�I@Z$G@DF>LG@DF[FDF?<JED1;FDFG@M^uiDF?<BEyOI*�$MEZ$G+BEMOH�P�?<>+I@MCD%)OI@G�H�[FI
I@y$D)<�K0ME>@I+?<K0h�MEG@I�H�AOIqWYD�H�I@Z$G@DF>LMEZ$ILM W I@y$D)= WYD�H�I@Z$G@DF>Q?<A8I@y$D >@DFI*��I@y$DFs8K^H�s0t�D
MEtOJO?<MEZ$>@P<s8[FMEA$>@?<N$DFG@DFN H�>QI@y$D>< WYD�H�I@Z$G@DF> u+?<I@y'I@y$D0y$?<BEy$DF>@IQh$G@MEt�H�t$?<P<?<I2s^JEH�P<Z$D&��?<A

e



I@y$DL>�H�K0D+u+H�s0H�>i?<A^l�z �5>@h�H�[FDLG@DFN$Z$[FI@?<MEA � Z$>@IiI@y$DLK0MEG@D+K0D�H�A$?<A$B WYZ$P WYD�H�I@Z$G@DF>LH�G@DZ$>@DFN�: *+y$?<>+[FMEA$N$?<I@?<MEA0[�H�A8t�DL?<A$[FMEG@h�MEG�H�I@DFN8?<A^I@y$DQMEh$I@?<K^H�P$h$G@?<MEGqWYMEG@KCZ$P_H�I@?<MEACH�A$N
P<D�H�N$>iI@y$DLh$G@MO[FDF>@>6I@M9� A$N^I@y$DLS K0ME>@I�DF>@>@DFAOI@?_H�P WYD�H�I@Z$G@DF>�: *+y$?<>ih�H�h�DFG+?<>iMEG@BOH�A$? ;FDFN
H�> WYMEP<P<M�u+>*36?<A'>@DF[FI@?<MEA �^uiDCN$DF>@[FG@?<t�D0I@y$D0S8U�V h$G@?<A$[F?<h$P<D&��?<A'>@DF[FI@?<MEA �$: � WYD�H�I@Z$G@D
>@DFP<DF[FI@?<MEA8H�P<BEMEG@?<I@y$K0>�t�H�>@DFN^MEA^S8U�V WYMEG�BOH�Z$>@>@?_H�A0N$?<>@I@G@?<t$Z$I@?<MEA0H�A$N0aLS8SnH�G@DLN$D.�
>@[FG@?<t�DFN��(?<A'>@DF[FI@?<MEA �$: e0H�A/yOsOt$G@?<N'u+G�H�h$h�DFG�vES8U�V WYD�H�I@Z$G@D0>@DFP<DF[FI@?<MEA H�P<BEMEG@?<I@y$K ?<>
h$G@DF>@DFAOI@DFN'H�A$N � A�H�P<P<sQ?<AC>@DF[FI@?<MEA^eQuiD+h$G@DF>@DFAOI6D%)Oh�DFG@?<K0DFAOI@>�MEA0>@sOAOI@y$DFI@?<[6N�H�I�HQH�A$N>@h�DFDF[�y'N�H�I�H$:

k



���������	��
��
� ��� ��� ��� 	 �����
��
�
� �L	�� � ��� �Q� � ���6��� � � 	 � �

-+DF[FDFAOI@P<s ��K^H�AOs K0DFI@y$MON$> WYMEG � ME?<AOI+BEDFA$DFG�H�I@?<JED.� N$?<>@[FG@?<K0?<A�H�I@?<JED6P<D�H�G@A$?<A$BCy�H�JEDLt�DFDFA
h$G@MEh�ME>@DFN"I@y�H�I^I�H�bED'H�N$JEH�AOI�H�BEDF> WYG@MEK�I@y$D'I2uiM H�h$h$G@MOH�[�y$DF>�: 'LDFA$DFG�H�I@?<JED8P<D�H�G@A8�
?<A$B � I@>0K0MON$DFPih�H�G�H�K0DFI@DFG@>CI@M/MEt$>@DFG@JEH�I@?<MEA$>*�iu+y$?<P<D0N$?<>@[FG@?<K0?<A�H�I@?<JEDCP<D�H�G@A$?<A$B'h$G@M:�N$Z$[FDF>CK0MON$DFP<>LI@y�H�I [�H�A/t�D0Z$>@DFN WYMEGQD.6 [F?<DFAOI [FP_H�>@>@? � [�H�I@?<MEA�:'S8H )O?<KCZ$K U(AOI@G@MEhOs
V6?<>@[FG@?<K0?<A�H�I@?<MEA & ?<AOI@G@MON$Z$[FDFN5?<A + ; -!�LN$DFJEDFP<MEh�DFN5?<A + � -!� + e.- '0?<>'H�A"yOsOt$G@?<N"BEDFA$DFG�H��
I@?<JED�v�N$?<>@[FG@?<K0?<A�H�I@?<JED8H�h$h$G@MOH�[�y"I@M K0MON$DFPLP<D�H�G@A$?<A$B�: �2A"I@y$?<>^>@DF[FI@?<MEA5uiD'BE?<JED/H�A
M�JEDFG@JO?<DFu"M W I@y$D S8U�V5K0DFI@y$MON�:#%DFI�� >�[FMEA$>@?<N$DFGiH6h�H�G�H�K0DFI@G@?<[ W H�K0?<P<s+M W N$DF[F?<>@?<MEA t�MEZ$A$N�H�G@?<DF>�� &���� � '�u+?<I@y >@MEK0DN$?<>@[FG@?<K0?<A�H�I@?<MEA8h$G@MEh�DFG@I@?<DF> t�DFI2uiDFDFA I2uiM^[FP_H�>@>@DF> I@y�H�IQuiDCu+?<P<P([�H�P<P���
#"%$	�%
��
������
���� ����$	��
���Cu+?<I@y � h�H�G�H�K0DFI@DFG@>6>@DFI�:�� &���� � '+I�H�bEDF>LH�A8?<A$h$Z$I+JEDF[FI@MEG � H�A$N8G@DFI@Z$G@A$>HL>@[�H�P_H�G�MEZ$I@h$Z$I*�OI@y$D6>@?<BEA�� ;+M W I@y$?<>iMEZ$I@h$Z$I�u+?<P<P$N$DFI@DFG@K0?<A$D+I@y$D6[FP_H�>@>iI@MQu+y$?<[�yCI@y$D?<A$h$Z$I%JEDF[FI@MEG(u+?<P<P�t�DiH�>@>@?<BEA$DFNLI@M�:%'L?<JEDFALHiI@G�H�?<A$?<A$B+>@DFI � �"!$# H�A$NLI@y$D�[FMEG@G@DF>@h�MEA$N$?<A$B
t$?<A�H�G@sCP_H�t�DFP<>%�'& !$# u+?<I@y)(+* + ;-,/. -!��P<D�H�G@A$?<A$BQh�H�G�H�K0DFI@DFG@>iK0D�H�A$> � A$N$?<A$B I@y$D�0� I@y�H�IK0?<A$?<K0? ;FD�>@MEK0D(bO?<A$NLM W [FP_H�>@>@? � [�H�I@?<MEALDFG@G@MEG�:�V6DF[F?<>@?<MEALMEA H�ALZ$A$>@DFDFAC?<A$h$Z$I � u+?<P<PEt�DI�H�bEDFACZ$>@?<A$B 0&"132�465879� &���� � 'F: �2ACK^H�AOs6[FP_H�>@>@? � [�H�I@?<MEA0H�h$h$G@MOH�[�y I@y$D6[FP_H�>@>@? � [�H�I@?<MEADFG@G@MEG+K0D�H�>@Z$G@D6?<>iN$DFG@?<JEDFN0Z$>@?<A$BCH $;:#� " "%
 < $ ����
���+�����>=�
�Q?2: DE:�[FMEA$>@?<N$DFG@?<A$B y$M�u4P_H�G@BED?<>QI@y$DCJEH�P<Z$D M W+& ! � &��"!�� � 'F:�*+y$?<>L[FP_H�>@>@? � [�H�I@?<MEA/K^H�G@BE?<A^[�H�A/t�D0D%)Oh$G@DF>@>@DFN ?<A'I@y$DWYMEG@K?& ! � &��"!;� � '-@"A ! B o6u+y$DFG@D%A ! ?<>�H�A$MEI@y$DFG�JEH�G@?_H�t$P<D�I@y�H�I(G@DFh$G@DF>@DFAOI@>+I@y$DiK^H�G@BE?<AI@y�H�I"& ! � &��"!;� � 'LKCZ$>@I6>�H�I@?<> WYs ��MEh$I@?<K0? ;�H�I@?<MEA^u+?<P<P�A$M�u�[FMEA$>@?<N$DFG t�MEI@y'h�H�G�H�K0DFI@DFG@>� H�A$N'K^H�G@BE?<A$>%A ! :CxOM^BE?<JEDFA'H0[FDFG@I�H�?<A/P<ME>@> WYZ$A$[FI@?<MEADC � " " & '6A$MEA8� ?<A$[FG@D�H�>@?<A$B8H�A$N
[FMEAOJED%) �$uiDL[�H�A^u+G@?<I@DLI@y$DQ[FMEA$>@I@G�H�?<A$DFN^>@MEP<Z$I@?<MEA{WYMEG 0� H�>*3E F G'HJI K/LNM$O LQP-R$S>S$T U L�V T W LNX Y[Z�Z�\]�^;_a`6bNcNd[d�e U LfV T W L/X Y[ZJg+hiL[j"kml ! Tfn;o p Zq6M�u�P<DFI�� >L[FMEA$>@?<N$DFGCH0t�H�sEDF>@?_H�A WYG�H�K0DFuiMEG@b ��?<A'u+y$?<[�y'uiDCI@G@s8I@M8DF>@I@?<K^H�I@D N$?<>@I@G@? �t$Z$I@?<MEA$>LM�JEDFG6h�H�G�H�K0DFI@DFG@>L?2: DE:9r &>� 'F:QziP_H�>@>@? � [�H�I@?<MEA8u+?<P<P�t�D N$MEA$D ?<AOI@DFBEG�H�I@?<A$BCMEZ$Ih�H�G�H�K0DFI@DFG@>6uQ: G�: I�:iI@y$DF?<G6MEh$I@?<K^H�P�N$?<>@I@G@?<t$Z$I@?<MEA^?2: DE: WYMEG6[FP_H�>@>@? WYsO?<A$BCH�A8?<A$h$Z$I � ��uiDu+?<P<P%Z$>@D&3 s

U tQuNvfw$x�y H�z T Y[ZfV T W X Y[Z�{$Y Tfn;o n Z
*(M4� A$N/I@y$D0MEh$I@?<K^H�P|r &>� 'LK^H�AOs^>@MEP<Z$I@?<MEA$>QH�G@D0h�ME>@>@?<t$P<DE:>� [FP_H�>@>@?<[�H�PiH�h$h$G@MOH�[�y[FMEA$>@?<>@I@>(?<ALK0?<A$?<KC? ;F?<A$B(I@y$DiA$DFBOH�I@?<JED(DFAOI@G@MEhOsLM W I@y$D�N$?<>@I@G@?<t$Z$I@?<MEA & I@y�H�I%?<>�D%/OZ$?<JEH�P<DFAOII@M K^H )O?<KC? ;F?<A$B8I@y$D'DFAOI@G@MEhOs�'0?2: DE: � A$N$?<A$B I@y$D ���	��
����� �������������8N$?<>@I@G@?<t$Z$I@?<MEA

2



>@Z$t � DF[FI6I@MC[FMEA$>@I@G�H�?<AOI@>6?<A0D%/OZ�H�I@?<MEA & �$:<;	'�?2: DE:E F G���� H�� g�� T z T Y[Z�Z]�^;_a`6bNcNd[d�e y z T Y[Z	� U LNV T W LNX Y[ZJg+hiL�
 {$Y�jQk l ! Tfn;o � Z
U /OZ�H�I@?<MEA & �$: e�' WYMEG@KCZ$P_H�I@DF>�u+y�H�I�?<>�bOA$M�u+A0H�> ���	��
����� ������������� �!
#"%$	�%
��
������
���
& S8U�V('F:��6AOsOu+H�s8A$DFBOH�I@?<JEDCDFAOI@G@MEhOs'?<>LA$MEIQJEDFG@s� D%)O?<t$P<D WYMEGQMEh$I@?<K0? ;F?<A$BCN$?<>@I@G@?<t$Z8�I@?<MEA$>�: � W uiDCy�H�JED0H�AOs8h$G@?<MEGQbOA$M�u+P<DFN$BED0H�t�MEZ$ILh�H�G�H�K0DFI@DFG@>QZ$A$N$DFG I@y$D WYMEG@KnM W Hh$G@?<MEG+N$?<>@I@G@?<t$Z$I@?<MEA r k &>� '5�$?<I+?<>ih�ME>@>@?<t$P<DLI@MCG@DFh$P_H�[FDQ?<A0D%/OZ�H�I@?<MEA & �$: e�'�I@y$DLA$DFBOH�I@?<JEDDFAOI@G@MEhOsCu+?<I@yCI@y$D��1#8N$?<>@I�H�A$[FD6t�DFI2uiDFDFA r &>� '�H�A$N�r k &>� '5�OMEt$I�H�?<A$?<A$BLI@y$D6>@MQ[�H�P<P<DFN
��
��
���������;:#����
	���(�������������!�!
#"%$	�%
��
������
��� & S -6U�V(' WYMEG@KCZ$P_H�I@?<MEA ?2: DE:

E F G���� H��fI ��� K������ T z T Y[Z>X X z�� T Y[Z�Z tQy z T Y[Z�� � w�T z T Y[Z>X X z�� T Y[Z�Z�{$Y]�^;_a`6bNcNd d�e y z T Y[Z	� U L>V T W LNX Y[ZJg hiL�
 {$Y�jQk l ! Tfn;o � Z
'LDFA$DFG�H�P<P<s'?<A/P<?<I@DFG�H�I@Z$G@D0I@y$D0I2uiM/H�h$h$G@MOH�[�y$DF>CH�G@D0G@D WYDFG@G@DFN4u+?<I@y/I@y$D0>�H�K0DCA�H�K0D
& >@DFD + ; - H�A$N + � -�WYMEG�N$DFI�H�?<P<> '�H�A$N0uiD+u+?<P<P�H�N$MEh$I�I@y$?<>�[FMEAOJEDFAOI@?<MEACDFJEDFA0?<ACI@y$?<>ih�H�h�DFG�:
�2I0?<>0?<AOI@DFG@DF>@I@?<A$B I@M A$MEI@?<[FD8I@y�H�I0MEt � DF[FI@?<JED WYZ$A$[FI@?<MEA ?<>0I@y$D �1#5N$?<>@I�H�A$[FD'M W I2uiM
N$?<>@I@G@?<t$Z$I@?<MEA$>LI@y�H�IQ?<> H0[FMEAOJED%) WYZ$A$[FI@?<MEA'M WqI@y$D^H�G@BEZ$K0DFAOI9r &>� 'QH�A$N'[FMEA$>@I@G�H�?<AOI@>
H�G@DQP<?<A$D�H�G6?<A r &>� '5��>@M0G@DFBOH�G@N$P<DF>@>LM W A$MEA$P<?<A$D�H�G@?<I@?<DF>6M W I@y$D N$?<>@[FG@?<K0?<A�H�AOI WYZ$A$[FI@?<MEA��
I@y$DiMEh$I@?<K0? ;�H�I@?<MEA6h$G@MEt$P<DFK5[FMEA$[FDFG@A$>+H+[FMEAOJED%) WYZ$A$[FI@?<MEA & uQ: G�: I�:%N$?<>@I@G@?<t$Z$I@?<MEA"r &>� '�'F:=6h/I@M8I@y$?<>Qh�ME?<AOILuiDCy�H�JEDC[FMEA$>@?<N$DFG@DFN � )ODFN K^H�G@BE?<A A ! �(H�AOsOu+H�s8?<A/G@D�H�P�N�H�I�Hh$G@MEt$P<DFK0>6h�DFG WYDF[FI >@DFh�H�G�H�t$?<P<?<I2s^?<>QH�P<K0ME>@I6?<K0h�ME>@>@?<t$P<DQH�A$N'[FMEA$>@I@G�H�?<AOI@>QK^H�s0BEDFA$DFG!�H�I@DQH�A0DFK0h$I2s >@D�H�G@[�y8>@h�H�[FD WYMEGiMEh$I@?<K^H�P$N$?<>@I@G@?<t$Z$I@?<MEA$>�: 0$MEGiI@y$?<>+G@D�H�>@MEA^?<Ii?<>iuiMEG@I@y?<AOI@G@MON$Z$[F?<A$BLH6N$?<>@I@G@?<t$Z$I@?<MEAQMEA K^H�G@BE?<ALJEH�G@?_H�t$P<DF>�I@MOM ��I@y�H�I(BE?<JEDF>(A$MEA8� ;FDFG@MLh$G@MEt�H�t$?<P �?<I2s WYMEGiA$DFBOH�I@?<JED6K^H�G@BE?<A$>*��?<A0I@y$?<>iu+H�sCh�ME>@?<I@?<JED6K^H�G@BE?<A$>(u+?<P<P�A$MEIit�DLh�DFA�H�P<? ;FDFN^H�A$NA$DFBOH�I@?<JEDLK^H�G@BE?<A$>iu+?<P<P%t�DQh$G@MEBEG@DF>@>@?<JEDFP<s^h�DFA�H�P<? ;FDFN8N$DFh�DFA$N$?<A$B0MEA^I@y$D N$?<>@I@G@?<t$Z$I@?<MEAM W I@y$DCK^H�G@BE?<A'JEH�G@?_H�t$P<DF>LuiD0y�H�JED � )ODFN�:8S8U�V WYG�H�K0DFuiMEG@b^M:� DFG@>0H0JEDFG@s/DFP<DFBOH�AOIu+H�s/I@M'[FMEKCt$?<A$D0I@MEBEDFI@y$DFGCK0MON$DFPih�H�G�H�K0DFI@DFG@>0H�A$N K^H�G@BE?<A/JEH�G@?_H�t$P<DCh�H�G�H�K0DFI@DFG@>*�?<A W H�[FI6A$M�u"I@y$D h�H�G�H�K0DFI@DFG6>@DFILt�DF[FMEK0DF>�� � ,/A # �%H�A$N'H�>@>@Z$K0?<A$BCI@y$D W H�[FI@MEG@? ;�H�I@?<MEAr &>� ,/A '�1?r &>� '�! ! r & A ! '5�%uiD [�H�A'u+G@?<I@D I@y$D ���'=��"�	���#�$�CS8U�V WYMEG@KCZ$P_H�I@?<MEA & >@DFD+ e - '+H�>*3 E F G���� H������ T z T Y[Z>X X z�� T Y[Z�Z�$ O L ��� T z T hiL>Z>X X z�� T hiL>Z]�^;_a`6bNcNd[d�e y z T Y[Z	� U L>V T W LNX Y[ZJg hiL�
 {$Y[{ hiL j"kml ! Tfn;o % Z
u+y$DFG@D"r k hiL ?<>iI@y$DQh$G@?<MEGiN$?<>@I@G@?<t$Z$I@?<MEA^H�>@>@MO[F?_H�I@DFN^u+?<I@y^I@y$DLK^H�G@BE?<A JEH�G@?_H�t$P<DF>�: *+y$D>@MEP<Z$I@?<MEA0I@M & �$: 2 '�y�H�>+I@y$D WYMEP<P<M�u+?<A$B WYMEG@K & >@DFD + R - '53

z T Y'& h Z t p( T*) Z z�� T Y'& h Z�+-, L�. L-/ 0>L#1 � 2 L�3 H��*4-K/L*5 Tfn;o 6 Z
u+y$DFG@D"7 &#8 '+?<>+I@y$DQA$MEG@K^H�P<? ;�H�I@?<MEA [FMEA$>@I�H�AOILH�A$N 8 1 � 8 p ,�9*9*9f, 8;: # N$D.� A$DF>QH >@DFI6M WA$MEA8� A$DFBOH�I@?<JED"#�H�BEG�H�A$BEDLKCZ$P<I@?<h$P<?<DFG@>�: 8 ?<>qWYMEZ$A$N^K^H )O?<KC? ;F?<A$BLI@y$D � ME?<AOI@P<s MEt � DF[FI@?<JEDWYZ$A$[FI@?<MEA�3

< T*) Z t g�� � w ( T*) Z Tfn;o = Z'L?<JEDFA/H^[FP<ME>@DFN WYMEG@K WYMEG>7 &#8 '5�(I@y$DCK^H )O?<K Z$K M WqI@y$D � ME?<AOI@P<s^[FMEA$[�H�JEDCMEt � DF[FI@?<JED
WYZ$A$[FI@?<MEA ? &#8 'i[�H�A^t�D WYMEZ$A$N^Z$>@?<A$B0H�AOsC>@I�H�A$N�H�G@N^[FMEAOJED%)0MEh$I@?<K0? ;�H�I@?<MEA K0DFI@y$MON�:

�2A + ;.- I@y$D WYMEP<P<M�u+?<A$B/P<DFK0K^H'?<>8N$DFK0MEA$>@I@G�H�I@DFN�35H�AOs W H�[FI@MEG@? ;�H�I@?<MEA"M W h$G@?<MEG@>r k &>� ,/A ' H�[FG@ME>@>CH^N$?<> � ME?<AOIL>@DFICM WqJEH�G@?_H�t$P<DF>Q� � ,/A # P<D�H�N$>QI@M'H^N$?<> � ME?<AOI W H�[FI@MEG@? ;�H��I@?<MEA/M W I@y$D8S8U�V >@MEP<Z$I@?<MEA�r &>� ,/A ' H�[FG@ME>@>CI@y$D^>�H�K0DC>@DFI@>CM W JEH�G@?_H�t$P<DF>Qh$G@M�JO?<N$DFNI@y�H�I+I@y$DF>@DQJEH�G@?_H�t$P<DF>6H�h$h�D�H�G+?<A^N$?<>@I@?<A$[FI6H�N$N$?<I@?<JED6[FMEK0h�MEA$DFAOI@>+?<A & ! � &��"!�� � ' @ A ! �
|



? W uiD H�>@>@Z$K0D/I@y$D WYMEP<P<M�u+?<A$B h$G@?<MEG W H�[FI@MEG@? ;�H�I@?<MEA r k &>� ,/A ' 1�r k &>� '/r k & A ''H�A$Nr k & A 'Q1 ! ! r k & A ! '5�(I@y$D^>@MEP<Z$I@?<MEA/u+?<P<P�t�D^M W I@y$D WYMEG@K r &>� '�! ! r & A ! 'F:	�6> [FMEA8�>@D%/OZ$DFA$[FD I@y$D ? &#8 ' WYZ$A$[FI@?<MEA"[�H�A4t�D/u+G@?<I@I@DFA5H�>0>@Z$K*M W H/I@DFG@K*N$DFh�DFA$N$?<A$B4MEAK^H�G@BE?<A�H�P$JEH�G@?_H�t$P<DF>+H�A$N8H I@DFG@K N$DFh�DFA$N$?<A$B0MEA0K0MON$DFP%h�H�G�H�K0DFI@DFG@>*3
� � w ( t � � w ( H T*) Z�$ O L � � w ( K/L T*) L>Z Tfn;o �;Zt � � w�Tfy z�� T Y[Z	+ , L�. L 0>L	1 � 2 L 3 H�� {$Y[Z�$ O L � � w�Tfy z�� T hiL>Z	+ 4 . LNK/L { hiLNZ

S8H�AOs [�y$ME?<[FDF> WYMEGCI@y$D^K^H�G@BE?<A/JEH�G@?_H�t$P<D0N$?<>@I@G@?<t$Z$I@?<MEA$>0H�G@D^h�ME>@>@?<t$P<DE:4p/D^u+?<P<P[FMEA$>@?<N$DFG6I@y$D WYMEP<P<M�u+?<A$BQMEA$DLu+?<I@y0?<I@>+h�DFA�H�P<I2s WYZ$A$[FI@?<MEA�3
z T hiLNZ t � + 4�� � � 4-K/L-� &6hiL�� p Tfn;o � Zg�� � w ( K/L T hiLNZ t ) L�$ � � w�T�p g ) L
	 � Z Tfn;o p k$ZU�H�[�y I@?<K0D�I@y$D+[FP_H�>@>@? � [�H�I@?<MEA I@DFG@K
?<>(>@K^H�P<P<DFG�I@y�H�A I@y$D+K^H�G@BE?<AQK0D�H�AQJEH�P<Z$D�?2: DE:i; @

;��� ��Hih�DFA�H�P<I2s6u+?<P<PEMO[F[FZ$G*��MEI@y$DFG@u+?<>@D�I@y$D�G@DFP_H�I@?<JED #�H�BEG�H�A$BED(KCZ$P<I@?<h$P<?<DFG@>�u+?<P<P�t�D$;FDFG@M�:
ziy�H�A$BE?<A$B+I@y$D�JEH�P<Z$D�M W I@y$D�[FMEA$>@I�H�AOI��u+?<P<P�K^H�bED�I@y$D�[FP_H�>@>@? � [�H�I@?<MEAL[FMEA$>@I@G�H�?<AOI@>�K0MEG@DMEGQP<DF>@>Q>@I@G@?<[FI*�(I@y$DCP<?<K0?<I+[�H�>@D�����cu+?<P<P(P<D�H�N'I@M8I@y$DC[�H�>@DC?<A'u+y$?<[�y/K^H�G@BE?<A8H�G@D� )ODFN8t�DF[�H�Z$>@DQI@y$DF?<G+h$G@MEt�H�t$?<P<?<I2sCu+?<P<P�t�DQh�D�H�bEDFN8H�I%A ! 15;E:
����� ����������������� �"!�#��%$��'&'(�)*�,+-�
�2A I@y$?<>�>@DF[FI@?<MEA uiDiu+?<P<PE>@y$M�u y$M�u/?<I�?<>�h�ME>@>@?<t$P<DiI@MLH�[F[FMEK0K0MON�H�I@D�BEDFA$DFG�H�I@?<JEDiK0MON$DFP<>?<A'I@y$DCS8U�V WYG�H�K0DFuiMEG@b%:1#%DFI�� >L[FMEA$>@?<N$DFG HCt$?<A�H�G@s8[FP_H�>@>@? � [�H�I@?<MEA8h$G@MEt$P<DFK0>6u+y$DFG@D
. $ , . g H�G@D K0MON$DFP<>+h�H�G�H�K0DFI@DFG@>LH�A$N &�1?�0/ ;-,;@Q; # H�G@D P_H�t�DFP<>LH�>@>@?<BEA$DFN'I@M0>�H�K0h$P<D� :.*+y$D^N$?<>@[FG@?<K0?<A�H�AOI WYZ$A$[FI@?<MEA Z$>@DFN4?<A I@y$D8S8U�V >@MEP<Z$I@?<MEA/[�H�A t�D8[�y$ME>@DFA P<?<bEDWYMEP<P<M�u+?<A$B 3 V T W X Y[Z t � � w z T W X 132 Zz T W X 1 4 Z Tfn;o p$p Z
u+y$DFG@D � 1 � . $ , . g # :��2A'I@y$?<>Qu+H�s'H^N$?<>@[FG@?<K0?<A�H�I@?<JEDLP<D�H�G@A$?<A$B{WYG�H�K0DFuiMEG@b^?<>QN$D.�� A$DFN^Z$>@?<A$BQI@y$DLBEDFA$DFG�H�I@?<JED6h�H�G�H�K0DFI@DFG@>iM W D�H�[�y0K0MON$DFP2:(U(JEDFA0? W I@y$D6N$?<>@[FG@?<K0?<A�H�I@?<JED
WYZ$A$[FI@?<MEA/?<AOI@G@MON$Z$[FDF>Q>@MEK0D A$MEA8� P<?<A$D�H�G@?<I@?<DF>*�%I@y$DCMEh$I@?<K0? ;�H�I@?<MEA^uQ: G�: I�: N$?<>@I@G@?<t$Z$I@?<MEA$>r &>� 'iu+?<P<P�t�D H�P<u+H�sO>+HQ[FMEAOJED%)0MEh$I@?<K0? ;�H�I@?<MEACh$G@MEt$P<DFK':
f6tOJO?<MEZ$>@P<s6I@G�H�[FI�H�t$?<P<?<I2s6N$DFh�DFA$N$>(MEAQI@y$D�h�ME>@>@?<t$?<P<?<I2s6M W u+G@?<I@?<A$B+I@y$D WYZ$A$[FI@?<MEA"7 &#8 '

?<A'[FP<ME>@DFN WYMEG@K': �2ILu+H�> WYMEZ$A$N8?<A + � - I@y�H�I6? W+r &���� � '+t�DFP<MEA$BE>LI@M^I@y$DCD%)Oh�MEA$DFAOI@?_H�PW H�K0?<P<s H [FP<ME>@DFN{WYMEG@K WYMEG�7 &#8 'i[�H�A8t�D WYMEZ$A$N�:
�2A + e�- ?<I�u+H�>i>@y$M�u+A0I@y�H�Ii?<ACyOsOt$G@?<N0BEDFA$DFG�H�I@?<JED�v�N$?<>@[FG@?<K0?<A�H�I@?<JEDiP<D�H�G@A$?<A$B HQBEMOMON

?<A$?<I@?_H�P<? ;�H�I@?<MEA WYMEGCh�H�G�H�K0DFI@DFG@>0h$G@?<MEGCN$?<>@I@G@?<t$Z$I@?<MEA$>C?<>0MEh$I@?<K^H�Pit�H�sEDF>@?_H�A h�ME>@I@DFG@?<MEG
N$?<>@I@G@?<t$Z$I@?<MEA$>Qt�DF[�H�Z$>@D8?<A/I@y$?<>Qu+H�s'I@y$D^S8U�V >@MEP<Z$I@?<MEA/u+?<P<P�t�D0I@y$D0>@MEP<Z$I@?<MEA'I@y�H�I
G@DF>@h�DF[FI@> [FP_H�>@>@? � [�H�I@?<MEA^[FMEA$>@I@G�H�?<AOI@>QH�A$N^?<>LH�>6[FP<ME>@DFN'H�>6h�ME>@>@?<t$P<DQI@MCI@y$D BEDFA$DFG�H�I@?<JEDK0MON$DFP2: � W I@y$Di[FP_H�>@>@? � [�H�I@?<MEAQh$G@MEt$P<DFK5?<AOJEMEP<JEDF>%K0MEG@D(I@y�H�A I2uiM6[FP_H�>@>@DF>*�E[FP_H�>@>@? � [�H�I@?<MEA
[FMEA$>@I@G�H�?<AOI@>+KCZ$>@Iit�DL?<K0h�ME>@DFN WYMEG6H�P<P�h�ME>@>@?<t$P<DL[FMEZ$h$P<DF>+?<A0MEG@N$DFG+I@MCH�>@>@Z$G@DQI@y�H�I+I@y$D
[FMEG@G@DF[FILK0MON$DFP�u+?<P<P�H�P<u+H�sO>�� N$MEK0?<A�H�I@D-� �

*+y$DLS8U�V WYG�H�K0DFuiMEG@bL[�H�A0H�[F[FMEK0K0MON�H�I@D�K^H�AOsL[FZ$G@G@DFAOI@P<s Z$>@DFN0K0MON$DFP<>�:%p4y$DFA
K0MON$DFP<>L[FMEAOI�H�?<A/y$?<N$N$DFA/JEH�G@?_H�t$P<DF>*��H�A U�S4� P<?<bEDCH�P<BEMEG@?<I@y$Kn?<>Lh�ME>@>@?<t$P<D & >@DFD + e -iWYMEGN$DFI�H�?<P<> 'F: �2A + e - ?<I�u+H�>(Z$>@DFNCI@M6P<D�H�G@A K0MON$DFP<>�I@y�H�I(t�DFP<MEA$BLI@M6I@y$D+D%)Oh�MEA$DFAOI@?_H�P W H�K0?<P<s �
K0?#)OI@Z$G@D0K0MON$DFP<> & P<?<bED 'QS8S '5�(K0?#)OI@Z$G@D0M W K0?#)OI@Z$G@DF> & P<?<bED0aLS8S '5��t�H�>@?<[�H�P<P<s/I@y$D
[FMEK0h$P<DFI@D+K0MON$DFP$h�H�G�H�K0DFI@DFG�>@DFIi[�H�ACt�D6P<D�H�G@A$DFN0Z$>@?<A$B S8U�V & DE: B�:(BOH�Z$>@>@?_H�ACK0D�H�A$>*�
JEH�G@?_H�A$[FDF>CDFI@[E: ' t$Z$ICy$DFG@D8uiD^u+?<P<Pi[FMEA$>@?<N$DFG � Z$>@ICI@y$D WYD�H�I@Z$G@D8>@DFP<DF[FI@?<MEA h$G@MEt$P<DFK':
*(MEBEDFI@y$DFGLu+?<I@y8[FP_H�>@>@? � [�H�I@?<MEA8K^H�AOs0MEI@y$DFGLh$G@MEt$P<DFK0>+P<?<bEDQG@DFBEG@DF>@>@?<MEA���I@G�H�A$>@N$Z$[FI@?<MEA
MEG6H�A$MEK^H�P<sQN$DFI@DF[FI@?<MEA8[�H�A^t�DQ>@MEP<JEDFN^Z$>@?<A$BCS8U�V :

R



���%� ���������,!�#�� �"� ���,+-�
	 #��-( �
� h�ME>@>@?<t$P<D8H�h$h$P<?<[�H�I@?<MEA M W I@y$D'S8U�V P<D�H�G@A$?<A$B/?<> WYD�H�I@Z$G@D8>@DFP<DF[FI@?<MEA & >@DFD + ��- 'F:.�2I
[FMEA$>@?<>@I@>L?<A8H�>@>@MO[F?_H�I@?<A$B0u+?<I@y^D�H�[�y WYD�H�I@Z$G@DCH >@u+?<I@[�yD2 v I@y�H�I6[�H�A'H�[FI@?<JEH�I@DQMEG+A$MEILH[FDFG@I�H�?<A WYD�H�I@Z$G@DE:%�4N$?<>@I@G@?<t$Z$I@?<MEA ?<>�H�>@>@Z$K0DFN WYMEG�I@y$ME>@D+JEH�G@?_H�t$P<DF>�H�A$NCS8U�V4P<D�H�G@A$?<A$B
?<>�Z$>@DFN I@M � A$NQI@y$DiMEh$I@?<K^H�P�MEA$DE:(f6Z$G(h$Z$G@h�ME>@Di?<>�>@P<?<BEyOI@P<s+N$? � DFG@DFAOI WYG@MEK"I@y$DiMEG@?<BE?<A�H�P
WYD�H�I@Z$G@D6>@DFP<DF[FI@?<MEA{WYMEG@KCZ$P_H�I@?<MEA�3$?<A W H�[FI�uiD6I@G@sCI@M >@DFP<DF[FI+I@y$DLS t�DF>@IqWYD�H�I@Z$G@DF>+MEZ$IiM W
I@y$D BEP<MEt�H�P q WYD�H�I@Z$G@DF>*�(>@M8S >@DFP<DF[FI@DFN WYD�H�I@Z$G@DF>Qu+?<P<P�t�D WYD�H�I@Z$G@DF>Qu+?<I@y8I@y$DCy$?<BEy$DF>@I
D%)Oh�DF[FI@DFN'JEH�P<Z$DF>+[�H�P<[FZ$P_H�I@DFN^uQ: G�: I�:�I@y$DQS8U�V5MEh$I@?<K^H�P�N$?<>@I@G@?<t$Z$I@?<MEA�:
������� ���
������������������������
 ! !����"
0$D�H�I@Z$G@D6>@DFP<DF[FI@?<MEA0h$G@MEt$P<DFK
[�H�ACt�D WYMEG@KCZ$P_H�I@DFNQ?<ACI@DFG@K M W S8U�V :�p/D+u+?<P<P8� G@>@Ii[FMEA8�>@?<N$DFG+I@y$DL>@?<K0h$P<Di[�H�>@DL?<A0u+y$?<[�y0I@y$DL[FMEK0h�DFI@?<A$BQK0MON$DFP<>iH�G@DLKCZ$P<I@?<JEH�G@?_H�I@DiBOH�Z$>@>@?_H�A$>u+?<I@y0N$?_H�BEMEA�H�P%[FM�JEH�G@?_H�A$[FD6K^H�I@G@?#) ?2: DE:

z T W L/X 1$Z t #$�% T p& n('*) % +�+-, T g T W L % g/. % Z10%	 n�) 0% Z�Z32
% Tfn;o p/n Z

u+y$DFG@D =*?<>CI@y$D8MEt$>@DFG@JEH�I@?<MEA JEDF[FI@MEG0N$?<K0DFA$>@?<MEA���4 ,(5 n H�G@D^BOH�Z$>@>@?_H�A K0D�H�A H�A$N[FM�JEH�G@?_H�A$[FD&�%H�A$N 2 v ?<>LHCt$?<A�H�G@s^JEH�G@?_H�t$P<DLI@y�H�I6?<A$N$?<[�H�I@DF>L? WqH WYD�H�I@Z$G@D ?<>6>@DFP<DF[FI@DFN/MEGA$MEI ?2: DE: 2 v 1 ;0? W I@y$D{WYD�H�I@Z$G@D8?<>CH�[FI@?<JED&�iDFP<>@D 2 v 1no$: #%DFI�� >C?<AOI@G@MON$Z$[FD'H8h$G@?<MEGN$?<>@I@G@?<t$Z$I@?<MEA'MEA�2 v 3"r & 2 v '�176 u %v & ;�@�6 v ' p g u % u+?<I@y o98:6 v 8 ;E: #%DFI�� >Qu+G@?<I@DCI@y$DN$?<>@[FG@?<K0?<A�H�I@?<JED WYZ$A$[FI@?<MEA4t�DFI2uiDFDFA"I2uiM/N$? � DFG@DFAOI0K0MON$DFP<>�� . $ , . g # & >@Z$h$h�ME>@?<A$B I@M>@?<K0h$P<? WYsQA$MEI�H�I@?<MEA0I@y�H�I �"! t�DFP<MEA$BE>+I@MCK0MON$DFP . $ H�A$N^>@MQ& ! 1 / ;	'+H�>*3V T W LNX Y[Z t � � w z T W L/X 132 Z
	 z T W LNX 1 4 Z t O % u %<;/% L Tfn;o p-� Z;/% L t � T W L % g/. 2 % Z103	 ) 2 0% g T W L % g/. 4% Z103	 ) 4 0% 
 $ � � w�T ) 2% 	 ) 4% Z Tfn;o p-� Z
U(JEDFAOI@Z�H�P<P<s MEI@y$DFG^K0MON$DFP<>0[�H�A"t�D'Z$>@DFN"DE: B�:
K0MON$DFP6N$DFh�DFA$N$DFAOI8[FMOD.6 [F?<DFAOI@> 2 vMEG � ME?<AOI6MEh$I@?<K0? ;�H�I@?<MEA8M WiWYD�H�I@Z$G@DF>CH�A$N'K0MON$DFP & Z$>@?<A$B^N$?<>@I@G@?<t$Z$I@?<MEA$>QMEA/K0D�H�A'H�A$N
[FM�JEH�G@?_H�A$[FD	'(t$Z$I�?<ACI@y$?<>�h�H�h�DFG�uiD6u+?<P<POP<?<K0?<I%MEZ$Gi?<AOJEDF>@I@?<BOH�I@?<MEAQI@MQI@y$D6[�H�>@D6?<A u+y$?<[�y2 v H�G@DL[FMEK0K0MEA I@M0H�P<P%K0MON$DFP<>�:�2I6?<>6A$M�u5h�ME>@>@?<t$P<DQI@M � A$N/HCS8U�V�>@MEP<Z$I@?<MEA^I@M0I@y$D WYD�H�I@Z$G@DQ>@DFP<DF[FI@?<MEA'h$G@MEt$P<DFK':U )Oh$G@DF>@>@?<MEA & �$: \�'�[�H�A^t�DQ[�H�P<[FZ$P_H�I@DFN^?<A0[FP<ME>@DFN{WYMEG@K	3

< T*) Z t =O L � ) L�$ � � w�T�p g ) L
	 � Z 
 g #O % � � w � p g?> % $?> % +-, = L . L�@ % L 
 Tfn;o p % Z
S8H )O?<K0? ;F?<A$B6D%)Oh$G@DF>@>@?<MEA & �$:<; 2 '�u+?<P<P$h$G@M�JO?<N$D+I@y$D6MEh$I@?<K^H�P(#�H�BEG�H�A$BED+KCZ$P<I@?<h$P<?<DFG@>�>@DFIH�A$N'I@y$D^S8U�V
N$?<>@I@G@?<t$Z$I@?<MEA'[�H�A/t�D0D%)Oh$P<?<[F?<I@P<s^[FMEK0h$Z$I@DFN�:�*+y$DCJEH�P<Z$D M WqN$?<>@[FG@?<K �?<A�H�I@?<JED WYZ$A$[FI@?<MEA WYMEG H�A/MEt$>@DFG@JEH�I@?<MEA � , [�H�A/A$M�u
t�D0[�H�P<[FZ$P_H�I@DFN ?<AOI@DFBEG�H�I@?<A$B^MEZ$I� 1 �'2 v # uQ: G�: I�:(I@y$DF?<G+N$?<>@I@G@?<t$Z$I@?<MEA0?<A^D%/OZ�H�I@?<MEA & �$:<;�e�'�?2: DE:

y z T Y[ZfV T W�A X Y[Z�{$Y t #O % > %B;/% AT�p g/> % Z	+ 4 , = L . L�@ % L $?> % Tfn;o p 6 Z
� W N$?<>@I@G@?<t$Z$I@?<MEA0?<>+A$MEI+HQ>@?<A$BEP<D6KCZ$P<I@?<JEH�G@?_H�I@DiBOH�Z$>@>@?_H�A0t$Z$I6HQBOH�Z$>@>@?_H�A0K0?#)OI@Z$G@D+I@y$D
h$G@DFJO?<MEZ$>i[FMEK0h$Z$I�H�I@?<MEA ?<>�A$M K0MEG@DiJEH�P<?<N���I@y$DFG@DQH�G@D6I2uiM h�ME>@>@?<t$P<D+>@MEP<Z$I@?<MEA$>*3(H�>@>@?<BEA8�
?<A$B0H�A^MEt$>@DFG@JEH�I@?<MEA^I@M0H BOH�Z$>@>@?_H�A^?<A^I@y$DQK0?#)OI@Z$G@D & P<?<bED6?<A8H"� � K0D�H�A$>6H�P<BEMEG@?<I@y$K+'5�
W H�P<P<?<A$BC?<A'I@y$DCK0MEA$M:� BOH�Z$>@>@?_H�A^[�H�>@D&��MEGLZ$>@?<A$B8H0h$G@MEt�H�t$?<P<?<>@I@?<[CH�P<BEMEG@?<I@y$K t�H�>@DFN/MEA
I@y$D G@DFJEDFG@>@DDCEDFA$>@DFA/?<A$D%/OZ�H�P<?<I2s^N$DF>@[FG@?<t�DFN/?<A + e - :"�6AOsOu+H�s^I@y$ME>@D ?<AOJEDF>@I@?<BOH�I@?<MEA'H�G@D
A$MEI+h$Z$G@>@Z$?<I@DFN8?<A0I@y$?<>+h�H�h�DFG�:

\



������� �������
��" ��������� � ���	�
���� 
�2A0I@y$?<>+>@DF[FI@?<MEA^uiD6[FMEA$>@?<N$DFG+I@y$DQS8U�V WYD�H�I@Z$G@DL>@DFP<DF[FI@?<MEA8H�h$h$P<?<DFNCI@MCH�A0aLS8Snu+?<I@y>@?<A$BEP<DCBOH�Z$>@>@?_H�A'h�N Wqu+?<I@y WYD�H�I@Z$G@DCuiDF?<BEyOI@>Q?2: DE:CD%)Oh$G@DF>@>@?<MEA & �$:<; ��' & u+?<I@y$MEZ$I6P<ME>@>QM WBEDFA$DFG�H�P<?<I2s8t�DF[�H�Z$>@D0H�A'aLS8S u+?<I@y8BOH�Z$>@>@?_H�A'K0?#)OI@Z$G@DLK0MON$DFP<>6[�H�A't�DC?<AOI@DFG@h$G@DFI@DFNH�>^H�A aLS8Scu+?<I@y4>@?<A$BEP<D^BOH�Z$>@>@?_H�A4H�A$N4K0MEG@D0>@I�H�I@DF>^[FMEG@G@DF>@h�MEA$N$?<A$B I@M/K0?#)OI@Z$G@D[FMEK0h�MEA$DFAOI@> 'F: �2A0I@y$?<>�[�H�>@D WYZ$A$[FI@?<MEA r &��"!;� � '�?<>iI@y$D6P<?<bEDFP<?<y$MOMON M W I@y$DLMEt$>@DFG@JEH�I@?<MEA>@D%/OZ$DFA$[FD �"! [�H�P<[FZ$P_H�I@DFN/Z$>@?<A$B'I@y$D0aLS8S/:%#%DFI�� > [FMEA$>@?<N$DFGCI2uiM8[FMEK0h�DFI@?<A$B^aLS8SH�A$N H�A'MEt$>@DFG@JEH�I@?<MEA/>@D%/OZ$DFA$[FD �"! 1 � �"! k 9*9*9 �"! 
 # :)� WYI@DFG N$ME?<A$B WYMEG@[FDFN H�P<?<BEA$K0DFAOI
& DE: B�:4u+?<I@y4H��6?<I@DFG@t$?LH�P<BEMEG@?<I@y$K+'LuiD^u+?<P<P+MEt$I�H�?<A I2uiM/>@D%/OZ$DFA$[FDF>^M W >@I�H�I@DF> & H�A$NG@DFP_H�I@?<JEDLDFK0?<>@>@?<MEACh$G@MEt�H�t$?<P<?<I2s�'�I@y�H�I+u+?<P<P�BE?<JEDLI@y$DLP<?<bEDFP<?<y$MOMONCM W I@y$DQ>@D%/OZ$DFA$[FD&3

z T W LNX 132 Z t ' 2�-2��� 2� -2� � 2 ��� � � -2� � 2�z T W L/X 1 4 Z t ' 4  4��� 4�  4� � 4��� � �  4� � 4� Tfn;o p = Z
u+y$DFG@D�� T � Z ?<>(I@y$D+I@G�H�A$>@?<I@?<MEAQh$G@MEt�H�t$?<P<?<I2s WYG@MEK5>@I�H�I@D6H�I(I@?<K0D�� I@ML>@I�H�I@D+H�I(I@?<K0D�� /^;H�A$N�� T � Z ?<>LI@y$DCh$G@MEt�H�t$?<P<?<I2s^DFK0?<>@>@?<MEA8u+?<I@y/H�A'D%)Oh$G@DF>@>@?<MEA/>@?<K0?<P_H�G+I@M & �$:<; ��'F:"q6M�u
I@y�H�I�H�P<POy$?<N$N$DFA JEH�G@?_H�t$P<DF>�H�G@DiN$DFI@DFG@K0?<A$DFN & ?2: DE:�I@y$Di>@I�H�I@D+>@D%/OZ$DFA$[FD	'i?<I�?<>(h�ME>@>@?<t$P<DiI@MH�h$h$P<sCH�BOH�?<ACI@y$DQS8U�V">@MEP<Z$I@?<MEACI@M I@y$D6h$G@MEt$P<DFK ?<ACI@y$DL>�H�K0DqWYMEG@K H�>iI@y$DLh$G@DFJO?<MEZ$>h�H�G�H�BEG�H�h$y�:%�5[FP<ME>@DFN{WYMEG@K WYMEG & �$: \�'�[�H�A^t�DQMEt$I�H�?<A$DFN0DFJEDFA8?<A0I@y$?<>+[�H�>@D&3

< T*) Z t =O L � ) L�$ � � w�T�p g ) L
	 � Z 
 g =O L ) L�� LO��� � � � w
 2L � 4L �g #O % � � w � p g/> % $?> % + , = L . L , � L��� � @ % L � 
 Tfn;o p �;Z

u+y$DFG@D ( 1n;-,�9*9*9f,/."?<A$N$?<[�H�I@DF>QI@y$D0>@D%/OZ$DFA$[FD^AOZ$KCt�DFG*��� 1 ;-,�9*9*9f,$7 ! ��?<A$N$?<[�H�I@DF> I@y$D( I@y'>@D%/OZ$DFA$[FD^DFP<DFK0DFAOI@>*� 4 1 ;-,�9*9*9 =n?<A$N$?<[�H�I@DF>LI@y$D WYD�H�I@Z$G@D&��H�A$N�� v ! 
 ?<A$N$?<[�H�I@DF>QI@y$DP<MEB:� P<?<bEDFP<?<y$MOMON'N$? � DFG@DFA$[FD't�DFI2uiDFDFA4I@y$D�� I@y DFP<DFK0DFAOI M W I@y$D ( I@y >@D%/OZ$DFA$[FD WYMEGCI@y$D4_I@y WYD�H�I@Z$G@DE:+�2A'I@y$?<>Q[�H�>@D0I@y$DC>@MEP<Z$I@?<MEA'y�H�> H #�H�BEG�H�A$BEDCKCZ$P<I@?<h$P<?<DFGqWYMEGLD�H�[�y N�H�I�H
>@D%/OZ$DFA$[FDE:

�������  �! ����"7���#!
������� �� ����"7��������"
f6h$I@?<K^H�P�h$G@?<MEG(DF>@I@?<K^H�I@?<MEA6?<>(H�P<u+H�sO>(H�AQ?<K0h�MEG@I�H�AOI%I�H�>@bL?<A H�P<PEt�H�sEDF>@?_H�A H�h$h$G@MOH�[�y$DF>�:
S8H�AOs8[FG@?<I@DFG@?_H^H�G@D h�ME>@>@?<t$P<D & S #$� S �Ll%�%S^?<A$?<KCZ$K U(AOI@G@MEhOs�'F:Qp/D N$DF[F?<N$DFN/I@M0Z$>@D
HCK^H )O?<K Z$K�P<?<bEDFP<?<y$MOMON^H�h$h$G@MOH�[�y8I@MCMEh$I@?<K^H�P�h$G@?<MEG6DF>@I@?<K^H�I@?<MEA0?2: DE:iBE?<JEDFA^N�H�I�H%$/�
h�H�G�H�K0DFI@DFG@> � ��H�A$N^h$G@?<MEG'& ��S #'MEh$I@?<K^H�P$h$G@?<MEG@>6H�G@DLBE?<JEDFA0tOs 3

&)(�1*�,+i5.-/�,0�132 r &���� � '/r &>�Q� & '�4 � & �$:<;�d�'
�2A8MEZ$G+[�H�>@D � 1 �'2 v # H�A$N�&)1 �*6 v # �$D%)Oh$G@DF>@>@?<MEA & �$:<;�d�'�[FMEG@G@DF>@h�MEA$N$>QI@M � A$N$?<A$B 6 vI@y�H�I6K^H )O?<K0? ;FD6D%)Oh$G@DF>@>@?<MEA & �$:<;�|�'F: *(MCMEh$I@?<K0? ;FD & �$:<;�|�'5� 8 � >6JEH�P<Z$DF>LH�G@DQA$DFDFN$DFN��%I@M
[F?<G@[FZ$KCJEDFAOI�I@y$DLh$G@MEt$P<DFK H�A0H�P<I@DFG@A�H�I@DLMEh$I@?<K0? ;�H�I@?<MEALuQ: G�: Iih�H�G�H�K0DFI@DFG@> & ?2: DE: 8 'iH�A$Nh$G@?<MEG@> & ?2: DE:D6�'Q[�H�A/t�DCN$MEA$DC?<A/I@y$DC>�H�K0D W H�>@y$?<MEA H�>QN$DF>@[FG@?<t�DFN ?<A + ; � - :%5iDF[�H�Z$>@D
MEZ$G � A�H�P�BEMOH�P�?<> � A$N$?<A$B^H WYD�H�I@Z$G@D >@Z$t$>@DFIQM W N$?<K0DFA$>@?<MEA^S MEZ$I6M W I@y$D"q�h�ME>@>@?<t$P<D
WYD�H�I@Z$G@DF>*�%uiDQ?<K0h�ME>@DLI@y$D [FMEA$N$?<I@?<MEA^I@y�H�I7698v�: + 2 v - 1;698v 6 v 1�<�I@MEBEDFI@y$DFGLu+?<I@y
I@y$D'MEI@y$DFG^[FMEA$N$?<I@?<MEA*� 8�6 v 8���: *+y$?<>0?<>8H�[FI@Z�H�P<P<s H >@Z$t�MEh$I@?<K^H�P+[�y$ME?<[FD't$Z$I
D%)Oh�DFG@?<K0DFAOI�H�P�DFJO?<N$DFA$[FD0>@y$M�uiDFN/?<I@>QD.6 [�H�[FsO:0p/D [�y$MOME>@D<� 1 o�9 dEd & >@I@G@MEA$B8h$G@?<MEG '
H�A$N=��1"o�9 oEd & uiD�H�b0h$G@?<MEG 'F:

d



������� �9����� ����� ������������ 
0�?<A$N$?<A$BCS8U�V5>@MEP<Z$I@?<MEA0M W I@y$DLh$G@MEt$P<DFK [FMEG@G@DF>@h�MEA$N$>L?<A^h$G�H�[FI@?<[FDQI@MCK^H )O?<KC? ;FDiI@y$DWYZ$A$[FI@?<MEA ? &#8 'QI@y�H�IL?<>Q[FMEAOJED%)'>@M'H�AOs8MEh$I@?<K0? ;�H�I@?<MEA^I@DF[�y$A$?#/OZ$DF> u+?<P<P(t$G@?<A$B8I@M^I@y$DBEP<MEt�H�P�K^H )O?<KCZ$K5M W I@y$D WYZ$A$[FI@?<MEA�:�l�ME>@>@?<t$P<DLI@DF[�y$A$?#/OZ$DF>L?<A$[FP<Z$N$D9q6DFu+I@MEA8� -6H�h$y$>@MEAK0DFI@y$MON���BEG�H�N$?<DFAOIQN$DF>@[FDFAOI*��P<?<A$DC>@D�H�G@[�y��(MEG [FMEA � Z$BOH�I@DCBEG�H�N$?<DFAOIQN$DF>@[FDFAOI�:	�6>QN$?<>!�[FZ$>@>@DFN ?<A + e - & �6h$h�DFA$N$?#)�'QI@y$D0K0ME>@ILh�DFG WYMEG@K0?<A$B^K0DFI@y$MON/[FMEA$>@?<>@I@> ?<A/N$ME?<A$B'H )O?<>!�h�H�G�H�P<P<DFP(MEh$I@?<K0? ;�H�I@?<MEA0?<A'u+y$?<[�y/H #�H�BEG�H�A$BEDQKCZ$P<I@?<h$P<?<DFG6H�IQH0I@?<K0DQ?<>LZ$h�N�H�I@DFN�:��2A>@MEK0D+[�H�>@DF>6?<Ii?<>ih�ME>@>@?<t$P<D6I@M � A$N^HQ[FP<ME>@DFN{WYMEG@K WYMEGiI@y$DQH )O?<>iMEh$I@?<K0? ;�H�I@?<MEAQt$Z$I+I@y$?<>?<>6A$MEI+MEZ$G6[�H�>@DE:(0$MEG6K^H )O?<KC? ;F?<A$BLI@y$D WYZ$A$[FI@?<MEA^uiD Z$>@DFN8N$DFG@?<JEH�I@?<JEDF>6M W ? &#8 '6uQ: G�: I
8�� ��I@M � A$NQI@y$D0;FDFG@MLM W D�H�[�yCN$DFG@?<JEH�I@DiuiDiZ$>@DFN 5iG@DFAOI�� >�K0DFI@y$MON & H�>(>@Z$BEBEDF>@I@DFNC?<A + e - 'I@y�H�I6y�H�>6I@y$DCH�N$JEH�AOI�H�BEDLM W Z$>@?<A$B � Z$>@I6I@y$D WYZ$A$[FI@?<MEA8JEH�P<Z$DQH�A$N8A$MEI6?<I@>6N$DFG@?<JEH�I@?<JEDF>H�A$N8?<IL?<>6K0MEG@DQD.6 [F?<DFAOIL[FMEK0h�H�G@DFN8I@M0MEI@y$DFGLK0DFI@y$MON$>LP<?<bEDLt$?<>@DF[FI@?<MEA'K0DFI@y$MON$>�:(�2Ah$G�H�[FI@?<>@DQI@y$DLMEh$I@?<K0? ;�H�I@?<MEA h$G@MO[FDF>@>L[FMEA$>@?<>@I@>6?<A0?<I@DFG�H�I@?<JEDFP<s0>@MEP<JO?<A$B 3

� < T*) Z� )
	 t�p g p� g )
	 g #O % > 	
;/%
	 + ,

= L . L�@ % Lp g?> % $?> % + , = L . L�@ % L t k Tfn;o n k$Z
WYMEG�� 1 ;-,�9*9*9f,/.5?<A I@y$D^[�H�>@D8M W >@?<A$BEP<D0BOH�Z$>@>@?_H�A WYD�H�I@Z$G@D8>@DFP<DF[FI@?<MEA�: #%MOMEbO?<A$B'H�ID%/OZ�H�I@?<MEA & �$: �Eo�'%uiDi[�H�AQA$MEI@?<[FDiI@y�H�I(I@y$Di>@MEP<Z$I@?<MEA 8�� ?<>�?<AQI@y$Di?<AOI@DFG@JEH�P + o ,%%'5��u+y$DFACH
[FP_H�>@>@? � [�H�I@?<MEACDFG@G@MEG�?<>�>@K^H�P<P<DFG�I@y�H�ACI@y$D6K^H�G@BE?<ALK0D�H�A JEH�P<Z$D&��I@y$D6G@DFP_H�I@?<JED0#�H�BEG�H�A$BED
KCZ$P<I@?<h$P<?<DFGL?<> A$MEA ;FDFG@M �+MEI@y$DFG@u+?<>@D^?<I ?<>/;FDFG@M�: �6A$MEI@y$DFGC?<K0h�MEG@I�H�AOILh�ME?<AOI ?<> I@y�H�I
I@y$D >@MEP<Z$I@?<MEA^?<>LBEDFA$DFG�H�P<P<s^>@h�H�G@D ?2: DE: � Z$>@IQH WYDFu5MEZ$ILM W I@y$D u+y$MEP<DQ>@DFIQM W #�H�BEG�H�A$BED
KCZ$P<I@?<h$P<?<DFG@> H�G@D^N$? � DFG@DFAOI WYG@MEK�;FDFG@M�:��2ICK0D�H�A$> I@y�H�IC?<I ?<>CZ$>@DFP<DF>@>^I@M/Z$h�N�H�I@D8H�P<PKCZ$P<I@?<h$P<?<DFG@>�u+?<I@yCI@y$D+>�H�K0DqWYG@D%/OZ$DFA$[Fs �$HL>@I@MO[�y�H�>@I@?<[6>@MEP<Z$I@?<MEA [�H�A0t�D6Z$>@DFN��O?<ACH � G@>@I
I@?<K0DiKCZ$P<I@?<h$P<?<DFG@>(H�G@D+>@MEG@I@DFN0MEACI@y$D6t�H�>@D+M W I@y$DF?<G�G@DFP<DFJEH�A$[FD6G@DF>@h�DF[FI6I@MQI@y$DqWYZ$A$[FI@?<MEA
I@M8MEh$I@?<K0? ;FD & ?2: DE:^D%/%: & �$: �Eo�'�'QH�A$N/I@y$DFA Z$h�N�H�I@DF>CH�G@D0N$MEA$DC>�H�K0h$P<?<A$B0KCZ$P<I@?<h$P<?<DFG@>
WYG@MEK I@y$D^>@MEG@I@DFN4I�H�t$P<D & uiD^Z$>@DFN"H8BOH�Z$>@>@?_H�A N$?<>@I@G@?<t$Z$I@?<MEA [FDFAOI@DFG@DFN"H�ICI@y$D^K0MEG@D
G@DFP<DFJEH�AOIiKCZ$P<I@?<h$P<? DFG(I@MQ>�H�K0h$P<D+N�H�I�H�'F: �2A0I@y$?<>�u+H�s I@y$DLK0MEG@Di?<K0h�MEG@I�H�AOI(KCZ$P<I@?<h$P<?<DFG@>u+?<P<P%t�DQZ$h�N�H�I@DFN8u+?<I@y8H y$?<BEy$DFGqWYG@D%/OZ$DFA$[Fs8I@y�H�A^I@y$DQP<DF>@>6>@?<BEA$? � [�H�AOI+MEA$D&�$G@DFN$Z$[F?<A$B
I@y$D6AOZ$KCt�DFG�M W ?<I@DFG�H�I@?<MEA$>iA$DFDFN$DFN^I@M [FMEAOJEDFG@BEDE:�l(H�G@I@?<[FZ$P_H�G+H�I@I@DFAOI@?<MEACKCZ$>@I�t�D6Z$>@DFN
?<A N$DFI@DFG@K0?<A$?<A$B'I@y$D^K0ME>@I G@DFP<DFJEH�AOICKCZ$P<I@?<h$P<?<DFG@>*�(Z$>@?<A$B/>@?<K0h$P<s� ? &#8�� ' [�H�A h�ME>@D
>@MEK0D h$G@MEt$P<DFK0>*�(H�ILD�H�G@P<s'>@I�H�BEDF> ?<ILu+?<P<P(t�D0P_H�G@BED&��DFJEDFA WYMEGQ?<G@G@DFP<DFJEH�AOILKCZ$P<I@?<h$P<?<DFG@>
H�A$N I@y$DFA ?<I@>(JEH�P<Z$Diu+?<P<PEh$G@MEBEG@DF>@>@?<JEDFP<sQN$DF[FG@D�H�>@DE: �2A + e - ?<I(?<>(h$G@MEh�ME>@DFNCI@M6[FMEA$>@?<N$DFGiH�A� H�N � Z$>@I@DFN ��K0MON$DFP$u+?<I@yCH�ACD%)Oh�MEA$DFAOI@?_H�P�h�DFA�H�P<I2sQI@DFG@K ?2: DE:�� ? ! 1� ? ! @���� 0�� & @�� ( 'u+y$DFG@D'h�H�G�H�K0DFI@DFG@>���,��5[�H�A4t�D8N$DFI@DFG@K0?<A$DFN4?<A4>@MEK0D^u+H�s & DE: B�:5u+?<I@y"H/>@?<K0h$P<D
P<D�H�>@I6>�/OZ�H�G@DQ[FG@?<I@DFG@?<MEA 'F: �2A8I@y$?<>+u+H�s0?<I+?<>6h�ME>@>@?<t$P<DQI@MCN$DFI@DFG@K0?<A$DLI@y$D G@D�H�P�G@DFP<DFJEH�AOI
KCZ$P<I@?<h$P<?<DFG@>�G@DFBOH�G@N$P<DF>@>6I@y$DLMEG@N$DFG6?<A0u+y$?<[�y^I@y$DFs^H�G@DQh$G@MO[FDF>@>@DFN�:

����� � �"!���� � � ���,!�#�� �"� ���,+-�
	 #��-( �
� JEDFG@s/D.6 [F?<DFAOICH�A$N uiDFP<PibOA$M�u+A H�h$h$G@MOH�[�y I@M WYD�H�I@Z$G@D^>@DFP<DF[FI@?<MEA ?<> I@y$D0u+G�H�h$h�DFGK0DFI@y$MON + k:- :6p/G�H�h$h�DFG6t�H�>@DFN'K0DFI@y$MON$>LH�G@D JEDFG@s8h$G@DF[F?<>@D0H�A$N8D.6 [F?<DFAOILt$Z$I6G@D%/OZ$?<G@DJEDFG@s/t$?<B^[FMEK0h$Z$I�H�I@?<MEA�H�P(G@DF>@MEZ$G@[FDF>0t�DF[�H�Z$>@D^I@y$DFs'[FMEA$>@?<N$DFG D%)Oh$P<?<[F?<I@P<s/H�P<P�h�ME>@>@?<t$P<DWYD�H�I@Z$G@D6>@Z$t$>@DFI@>+M W HLBE?<JEDFA >@? ;FD6I@MQDFP<?<K0?<A�H�I@D�I@y$D6uiD�H�bEDF>@I WYD�H�I@Z$G@DF>i?<A0HLBEG@DFDFN$sCu+H�sO:
*+y$D ?<I@DFG�H�I@?<MEA'[�H�A't�D N$MEA$D ?<A'I2uiM0u+H�sO>*36u+?<I@y'H0t�H�[�bOu+H�G@N8h$G@MO[FDFN$Z$G@D0MEGLu+?<I@y'HWYMEG@u+H�G@N'h$G@MO[FDFN$Z$G@DE:	'LDFA$DFG�H�P<P<s8I@y$D0t�H�[�bOu+H�G@N/h$G@MO[FDFN$Z$G@D0?<>Qh$G@D WYDFG@G@DFN t�DF[�H�Z$>@D0?<Ih�DFG@K0?<I@>+I@MCI�H�bED H�N$JEH�AOI�H�BEDLM W I@y$D ?<AOI@DFG�H�[FI@?<MEA^t�DFI2uiDFDFA'N$? � DFG@DFAOI WYD�H�I@Z$G@DF>�:��2A8MEZ$GD%)Oh�DFG@?<K0DFAOI@>QuiD0u+?<P<P([FMEA$>@?<N$DFG I@y$D0t�H�[�bOu+H�G@N/h$G@MO[FDFN$Z$G@DE:�*+y$D^H�P<BEMEG@?<I@y$K [�H�A/t�DBEDFA$DFG�H�P<? ;FDFN'H�> WYMEP<P<M�u+>*3p$o��  !� d � "�# � $ b|d&%;b "�# ' e�( � d&%!)+* � d&%�d&%;b�*�%;e # b-, b " d�^!(�b ]�bNd Vn;o *�% � # b/. � )|b  ] � e  { e0, V � ] # " ( ' b1( d&%;b  8 T .;bN] � (�b1.32  4"�# . � )|b  ] � e  Z
��o , e�( "�# #65 e$]�] � _ # b�7 % e0, ] � $ b { g p

;�o



0 10 20 30 40 50 60 70
10

−8

10
−7

10
−6

10
−5

10
−4

10
−3

10
−2

10
−1

10
0

Features expected value

|MFCC |delta |delta−delta |PLP delta | delta−delta | energy
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