
���������
	��������������������	�����	���� �"!$#%���&	������'�)(+*,�.-0/����
	1�����324�$5�	������

6$7 897;:�<>=@?BADCFE GIHJ7LK�MFNPO�<>Q>ARO�E GTSU7�VWARX MYARZFZF[\E ]_^I7LSa`+HbARc"c"<DO�E ]_de7 de7LfW<DXgA>?BA�E h96$7�i1ARO@?P[\E h_^I7�6$Mj?PMFNBC'<DO�E h
:I7�Vlk�[ cmARNBARMYCFE hInb7 ^I7�obMY`F`Bp�Mj?'?P[\E q"SU7 r_7�s�MFMDE q"KW7 tu7�vIw ^J<DO�O�MFX X\E qm^I7L897Lxy<Dz
MFN'?BCFE q"AROe{4i;7�i�peARp�MFMFO�qj|\}

~��&�>�F�����P�9�J���D�F�'���9�'�@�����I�g���\�'�1�'�'�����e�@�g�Y�'�'���g���F�J�Y���'�g�R���$�P� �F�9�&�>���"���+�> +¡�¢� >£¥¤D 
¦B�&�>�F�����P�W�J���D�F�'���9�'�@���"�e�@�g�Y�'�'���g���§��¨§�I�g�P���F�@���g��¢�©ª�+�F�g�P�F�@�b©ª�+�F�g�P�F�@�_�I�g�P���F�@���g�4�Y«D£Y +¬F¢�¡F«>> 
®'�&�>�F�����P�T�J���D�F�'���9�'�@�����e�@�g�Y�'�'���g���§��¨W¯y�F�����9���F�9�'�b¯y�F�����I���F�9�'�b°��1�F���F�1�I�1¬Y�+�>¬F¢\�>¬>£Y 
±B�&�>�F�����P�T�J���D�F�'���9�'�@���ª�e�@�g�Y�'�'���g���§��¨T©m���'�>� �+�F�@�³²��@�a²��B���F�'�y©m���'�>� �+�F�§�@´R¡+ YY¢�¡+¡j¤D 

µ��&�>�F�����P�W�J���D�F�'���9�'�@����¶
�+�P·D� ������¨T�1�P���'�1�'�'��¸y�g�R�"²b���F·D� �¥¹P� ¹a�e�@�g�Y�'�'���g���F�yºD�»�+�+�j�>�³�1�F·@�F��²��»�+�P���
¼�½y¾j¿�À¥Á�Â&ÃbÄP¿�ÅYÆ1ÀPÇbÈFÉRÊ�ÈFËYËRÌjÍ

Î$Ï ÀIÇ'¾j¿�Ð ÅªÅFÑyÒ�Ó³¿�Å�Ô³Ó�Õ Ï ÀBÖ Ö�ÀBÖ ÀBÄP¿»Ç�ÅY×ØÄ¥¾FÙD¿�ÚDÇ�ÀBÕlÐ ×ØÖ Ð Û Ï ¿T×RÚ@ÄBÖ ÀBÐ$Ð ÕWÙ�¾jÇ»¿�Ð ÄBÚ@Ö ¾jÇ�Ö ÜaÕ»ÀB×@Õ»Ð ¿�Ð Ý+ÀI¿�ÅªÀBÖ ÀBÄP¿»Ç�ÅY×
ÅjÝ+ÀPÇ�Ö ¾FÙª¾F×�Á"ÀPÞDÄ Ï ¾F×@ÛYÀJÀPß�ÀBÄP¿�ÕBàyá$¾FÖ ÄBÚ@Ö ¾j¿�Ð ÅY×@Õ�ÅFÑ�¿ Ï ÀBÕ»ÀJÀPß�ÀBÄP¿�ÕbÐ ×�âBã&ÀlÁDÐ Õ�¾FÛFÇ�ÀBÀlÆ>Ü"äTÅFÇ�À�¿ Ï ¾F×ªÈFË+å9àbæ§À
Ç�ÀBÙ1ÅFÇ»¿J¾_äTÀ¥¾FÕ»ÚDÇ�ÀBäTÀB×>¿³ÅFÑ$¿ Ï ÀTÒ;çjÔ Ç'¾j¿�Ð Å"Ð ×0âBã&ÀYÊ;Ú@Õ»Ð ×@Ûm¾IÄPÇ»Ü>ÅYÛYÀB×@Ð ÄTäTÐ ÄPÇ�ÅFÓ�Ä¥¾FÖ ÅFÇ�Ð äTÀP¿�ÀPÇyè Ï Ð Ä Ï ÄBÖ À¥¾jÇ�Ö Ü
Õ»ÀBÙ�¾jÇ'¾j¿�ÀBÕ9Ò�Ó�¾F×�ÁaÔ³Ó�Õ Ï ÀBÖ Ö$Ä¥¾FÙD¿�ÚDÇ�ÀBÕBà Î$Ï À_ÅYÆD¿'¾FÐ ×@À¥ÁØÒ;çjÔ�Ç'¾j¿�Ð ÅªÅFÑyËRà ËFé+ËD¼�ê+ÍWÐ ÕWÖ ÀBÕ»ÕW¿ Ï ¾F× Ï ¾FÖ Ñb¿ Ï ¾j¿TÅFÑ
ÀPÞDÐ Õ�¿�Ð ×@Û9ÙDÇ�À¥ÁDÐ ÄP¿�Ð ÅY×@Õ�ÑgÅFÇ³Ñ Ç�ÀBÀ â ã&ÀYà Î$Ï ÀlÁDÐ Õ»ÄPÇ�ÀBÙ�¾F×@ÄPÜ"Ð Õ³Ö Ð ë+ÀBÖ ÜmÁDÚ@Ày¿�Å9Ð ×DÓ�äTÀ¥ÁDÐ Ú@äuÀPß�ÀBÄP¿�Õ³ÁDÐ Õ�¿�ÅFÇ»¿�Ð ×@Û9¿ Ï À
Ò�Ó�Õ Ï ÀBÖ ÖeÀBÖ ÀBÄP¿»Ç�ÅY×"ÅFÇ�Æ@Ð ¿'¾FÖ ÕBà
ìDí&î�ïyðFñ+òbóRô�õ\ö'÷�ìDí&î�ï�ðFñ+òbóRô�õ\ö'÷eø¥ùYú ûjüYú ý�ö'þ>ø¥ÿYú ûjüYú ����þ>ü ( ú ø¥üYú ���

�»O�QDMYC�?P[ �@A>?P[ <DOeC�<	�
O�ke`jX MYARN�MFX MY`¥?PNP<DO_`FA	
1?Pk�NPM³<>QDMFN�?Pp�M�
eADC�?
�� =DMYARNBC�peA+QDMb`j<DO@?PNP[ z�k1?PMY{9?P<J?Pp�My{1MFQDMFX <�
�c"MFO@?$<	�e?Pp�MyC'<DXgARN
c"<1{1MFX�� ����E1?P<"?PMYC�?BCy<	��?Pp�MIn�MFNPc"[L?Pp�MF<DNP=�<	�$z
Mj?BAm{1MY`FA+=�� ����E
AROe{���?P<l?Pp�M³M���?PMFO@?&?PpeA>?�A	�DNPMFMFc"MFO@?��y[ ?Pp_M���

MFNP[ c"MFO@?�[gC&O�<R?
<Dz1?BAR[ O�MY{��y[ ?Pp�<Dk1?�`j<DNPNPMY`¥?_A>?P<Dc"[g`��³A+QDM���k�Oe`¥?P[ <DOeC � !"�$#9?P<
?PMYC�?BC�<	��`FARXg`jk�XgA>?P[ <DOeCL<	��A>?P<Dc"[g`%�³A+QDM&��k�Oe`¥?P[ <DOeCF7&fWO�<"�yX MY{��DM
<	�yMFX MY`¥?PNP<DOU`FA	
1?Pk�NPM�<DzeC'MFNPQ>ARz�X MYCW[gC9[ c'

<DN'?BARO@?(��<DNI`jMFN'?BAR[ O
C'MYARNB`Bp�MYC)��<DN�cmADCPC'[ QDM0O�MFk1?PNP[ O�<@C*� +	�WAROe{,��<DNªNBAD{1[ <DO�ke`jX [g{1M
c"Mj?PNP<DX <��D=-�  ��7�vJk�N'
�NP[ cmARNP=4[ O@?PMFNPMYC�?"[gC_[ O�C�?Pke{1=�[ O.�Ø?Pp�M
�bMYA	/�[ O@?PMFNBAD`¥?P[ <DO ?Pp�NP<Dk.�Dp MFX MY`¥?PNP<DO `FA	
1?Pk�NPM0M���

MFNP[ c"MFO@?BC
C'ke`Bp.ADCª?Pp�<@C'M,{1MYCP`jNP[ z
MY{�[ O.xyM���70� � ��7 n�<DN0C'ke`Bp M���

MFN21
[ c"MFO@?BCFE�A,?Pp�<DNP<Dk.�Dp�k�Oe{1MFNBC�?BAROe{1[ O.��<	�9A>?P<Dc"[g`§MFX MY`¥?PNP<DO�[g`
M�3;MY`¥?BCm<DO ?Pp�Ma{1MY`FA+=�[gC"NPM�4@k�[ NPMY{L7 K³p�M0NBA>?P[ <,<	�lMFX MY`¥?PNP<DO
`FA	
1?Pk�NPMYC5��NP<Dc ?Pp�M_s61»C'p�MFX XL?P<m?Pp�<@C'M7��NP<Dc ?Pp�MIf81»C'p�MFX X9��?Pp�M
s&:>fuNBA>?P[ <;#�[gC5
eARN'?P[g`jk�XgARNPX =�C'MFOeC'[ ?P[ QDMl?P<_?Pp�MT{1Mj?BAR[ XgC³<	�&MFX MY`<1
?PNP<DO�[g`=�³A+QDM>��k�Oe`¥?P[ <DOeC³<	��?Pp�MW[ O�[ ?P[gARX�AROe{@?eOeARXLC�?BA>?PMYCF7�K5�b<
`jk�NPNPMFO@?W?Pp�MF<DNPMj?P[g`FARX�`FARXg`jk�XgA>?P[ <DOeCW<	��?Pp�M�s&:>f NBA>?P[ <§[ OBAYobM
{1[ 3;MFN�z�=�c"<DNPMl?PpeARO*�	C;DE� !"��7
F�[gC�?P<DNP[g`FARX X =0?Pp�Mªs&:>f NBA>?P[ <§peADCWz
MFMFOUc"MYADC'k�NPMY{Øz�=Ø<Dz�1
C'MFNPQ�[ O.�G�;1�NBA+=1C�<DNy8�k.�DMFN³MFX MY`¥?PNP<DOeCbMFc"[ ?'?PMY{§{1k�NP[ O.�I?Pp�M9{1M�1
M���`j[ ?BA>?P[ <DO <	�W?Pp�MØ{�ARk.�Dp@?PMFNªA>?P<Dc§7 K³p�MYC'Ma[ Oe{1[ NPMY`¥?�?PMY`Bp�1
O�[H4@k�MYCWpeA+QDM)
�NP<>Q�[g{1MY{ac"<@C�?T<	��?Pp�M�{�A>?BA�<DO4MFX MY`¥?PNP<DO4`FA	
�1
?Pk�NPM"z�k1?9<	��?PMFO4[ O�QD<DX QDMIcmARO�=Ø`j<DNPNPMY`¥?P[ <DOeCFE�
eARN'?P[g`jk�XgARNPX =§?P<
AD`F`j<Dk�O@?I��<DN³C'MFX �J1»ARzeC'<DNK
1?P[ <DO�ER?PpeA>?bz
MY`j<Dc"MJXgARNK�DMFN�?Pp�MlX <"�bMFN
?Pp�M�L <	�J?Pp�M 
eARNPMFO@?M��AROe{�?Pp�MFNPM���<DNPM�?Pp�M§X <"�bMFNI?Pp�M��;1�NBA+=
<DNm8�k.�DMFN"MFO�MFNK�D=.#¥7 H�NP=D<��DMFO�[g`�c"[g`jNP<	1»`FARX <DNP[ c"Mj?PMFNBC�� N�E9OP��E
�yp�[g`Bp0c"MYADC'k�NPM9A"?PMFc'

MFNBA>?Pk�NPMTNP[gC'MTNPMYC'k�X ?P[ O.�@��NP<Dc MFO�MFNK�D=
{1MQ

<@C'[ ?PMY{�z�=U[ Oe{1[ Q�[g{1keARX³MFQDMFO@?BC9?PpeA>?mARNPM���k�X X =�`j<DO@?BAR[ O�MY{
�y[ ?Pp�[ OT?Pp�Mb{1Mj?PMY`¥?P<DNYE+ARNPM%�bMFX X 1»C'k�[ ?PMY{l?P<�c"MYADC'k�NP[ O.��C'ke`BpTX <"�
MFO�MFNK�D=�MFQDMFO@?BCI� R"���y[ ?Pp7�D<�<1{lNPMYC'<DX k1?P[ <DOTAROe{lMYCPC'MFO@?P[gARX X =Jk�O�[ ?
M�S�`j[ MFOe`j=D7�t4M�NPMQ

<DN'?�p�MFNPM�?Pp�M�<DzeC'MFNPQ>A>?P[ <DOW<	�1MFX MY`¥?PNP<DO9`FA	
�1
?Pk�NPM�[ O�AFobMG��?Pp�MJX [ �Dp@?PMYC�?�[gC'<R?P<�

My?P<9k�Oe{1MFNK�D<9MFX MY`¥?PNP<DOm`FA	
�1
?Pk�NPMP#IMFcIz
MY{�{1MY{ [ O A4`jNP=D<��DMFO�[g`mc"[g`jNP<	1»`FARX <DNP[ c"Mj?PMFNY7UK³p�M
NPMYC'<DX k1?P[ <DOa<	��?Pp�M_[ OeC�?PNPk�c"MFO@?@�TO�7  �UN	#�MF: n&tVFJS�#W`jX MYARNPX =
C'MQ
eARNBA>?PMYC�`FA	
1?Pk�NPMYC%��NP<Dc�?Pp�Mlf81$AROe{�s61»C'p�MFX XgCFE�ARX X <"�y[ O.�W��<DN
AG?eNBC�?J{1[ NPMY`¥?yM���
�X <DNBA>?P[ <DOª<	�&?Pp�M9s&:>fuNBA>?P[ <"[ OMAFobMD7
�»O3<DNB{1MFN ?P< k�Oe{1MFNBC�?BAROe{ ?Pp�M C'[ �DOeARXgC M���

MY`¥?PMY{)[ O A

`FARX <DNP[ c"Mj?PMFN(��NP<Dc ?Pp�M§{1MY`FA+=�[ O.�XAFobMDEI�bM�O�MFMY{U?P<4X <�<�/,[ O
C'<Dc"Mª{1Mj?BAR[ X³A>?9?Pp�M�{1MY`FA+=,AROe{�{1Mj?PMY`¥?P[ <DO�
�NP<1`jMYCPCF70t p�MFO
AFobMl{1MY`FA+=1CFE@ARO�MFX MY`¥?PNP<DO@��NP<Dc MF[ ?Pp�MFN�?Pp�Mlf81$<DNbs61»C'p�MFX X;`FARO
z
MT`FA	
1?Pk�NPMY{�z�=m?Pp�MWO�ke`jX MFkeCb?P<"MF[ ?Pp�MFNb?Pp�M7�DNP<Dk�Oe{�C�?BA>?PMW<DN
?eNBC�?WM���`j[ ?PMY{4C�?BA>?PM_<	��?Pp�M"NPMYC'[g{1keARX A s�[$O�ke`jX MFkeCF7_K³p�M_O�MFk�1
?PNP[ O�<,MFc"[ ?'?PMY{ [ O�?Pp�[gC'
�NP<1`jMYCPC"MYCP`FA	

MYCFEbAROe{ ?Pp�M0NPMYC'[g{1keARX
O�ke`jX MFkeCyNPMY`j<D[ XgCF7�n�<DNJf81»`FA	
1?Pk�NPMWNPMYC'k�X ?P[ O.�"[ OaA@AFs�[�O�ke`jX MFkeC
[ Om[ ?BC��DNP<Dk�Oe{"C�?BA>?PMDE@ATO�MFk1?PNP[ O�<(�y[ ?PpªAROmMFO�MFNK�D=I<	�YO � �=/DMF:
[gCmMFc"[ ?'?PMY{ AROe{ ?Pp�MaNPMYC'[g{1keARXyO�ke`jX MFkeCmNPMY`j<D[ XgC)�y[ ?Pp  NaMF:
<	�7/�[ O�Mj?P[g`aMFO�MFNK�D=D7Z�»O ?Pp�[gC�`FADC'M§?Pp�MXAFs�[WA>?P<Dc [gC�X M���?�[ O
AªC�?BA>?PM)�y[ ?Pp4<DO�M_f81»C'p�MFX X$AROe{0?[�b<§s61»C'p�MFX X&MFX MY`¥?PNP<DOeCF7TK³p�M
p�<DX M�[ OW?Pp�Mbf81»C'p�MFX XDC'k�zeC'M�4@k�MFO@?PX ==?eX XgC&AROe{l?Pp�Mbf81»C'p�MFX XRz�[ Oe{;1
[ O.��MFO�MFNK�D=\� � MF:�[ O4z�k�X /aobM_c"Mj?BARX%�y[ ?Pp4NPMYC2

MY`¥?l?P<ª?Pp�M
n�MFNPc"[�MFO�MFNK�D=]� ��CP�$#W�y[ X X�ARXgC'<0z
Mª{1MQ

<@C'[ ?PMY{,ADC7
�p�<R?P<DOeCT<DN
8�k.�DMFNJMFX MY`¥?PNP<DOeCF7Job<R?Pp0?Pp�MINPMY`j<D[ X&AROe{0NPMYARNPNBARO.�DMFc"MFO@?yMFO�1
MFNK�D[ MYCW�y[ X Xb`j<DO@?PNP[ z�k1?PM"?P<0?Pp�M�p�MYA>?P[ O.�0<	�³?Pp�Mª`FARX <DNP[ c"Mj?PMFNYE
AROe{mC'[ Oe`jMy?Pp�M=
�NP<1`jMYCPC'MYC$peA	
.

MFO�<DO�AW?P[ c"MYCP`FARX M�QDMFNP=_C'p�<DN'?
`j<Dc'
eARNPMY{�?P<y?Pp�M�?Pp�MFNPcmARX>?P[ c"M�`j<DOeC�?BARO@?��$^�_V��CbcmC`#;<	��?Pp�M
`FARX <DNP[ c"Mj?PMFNYED?Pp�Ml?[�b<_MFO�MFNK�D[ MYC³AD{�{�NPMYC'k�X ?P[ O.�"[ O§A9?P<R?BARX;MFO�1
MFNK�D=m{1MQ

<@C'[ ?PMY{@��<DNb?Pp�[gC³MFQDMFO@?³<	�����P�TMF:I71s61»`FA	
1?Pk�NPMJ?P<I?Pp�M
O�ke`jX MYARN��DNP<Dk�Oe{�C�?BA>?PMJ<	� A s�[LARXgC'<9NPMYC'k�X ?BC�[ O�A9NPMY`j<D[ XeMFO�MFNK�D=
<	�  N�MF:IE@z�k1?�?Pp�[gC�MFQDMFO@?�X MYA+QDMYC$?Pp�M=AFs�[
A>?P<Dc [ Om[ ?BCI�DNP<Dk�Oe{
C�?BA>?PMª`j<DO�?a�Dk�NBA>?P[ <DOUC'<0O�<M��k�N'?Pp�MFN_MFO�MFNK�D=Ø[gC9NPMFX MYADC'MY{L7 �»O
?Pp�MlARz
<>QDM³?PNPMYA>?Pc"MFO@?bAROe{_?Pp�NP<Dk.�Dp�<Dk1?�?Pp�[gCI�b<DNK/G�bM�[ �DO�<DNPM
?Pp�MyO�MQ�DX [ �D[ z�X M³{1[ 3;MFNPMFOe`jMYC$[ O"O�MFk1?PNP[ O�<WMFO�MFNK�D=I{1k�Mb?P<T{1[ 3;MFN21
MFOe`jMYCJ[ Oaz�[ Oe{1[ O.��MFO�MFNK�D=�<	��?Pp�M"`FA	
1?Pk�NPMY{0MFX MY`¥?PNP<DOeCF78b�<R?PM
ARXgC'<W?PpeA>?�[ �;?Pp�M8AFs�[e[gC�X M���?�[ OªARO�=IM���`j[ ?PMY{mA>?P<Dc"[g`yC�?BA>?PMDED?Pp�M
?P<R?BARX³MFO�MFNK�D=U{1MQ

<@C'[ ?PMY{ [gCI?Pp�M0CPARc"M§ADC"`FARXg`jk�XgA>?PMY{ ARz
<>QDM
ADC�X <DO.�TADC$?Pp�MJ{1M�1�M���`j[ ?BA>?P[ <DO�:+NPMYARNPNBARO.�DMFc"MFO@?&peA	
.

MFOeC�<DO�A
?P[ c"MYCP`FARX M"cIke`BpUC'p�<DN'?PMFNl?PpeARO4?Pp�M"?Pp�MFNPcmARX�?P[ c"M�`j<DOeC�?BARO@?
<	��?Pp�MTc"[g`jNP<	1»`FARX <DNP[ c"Mj?PMFNY7
�»O0?Pp�M"`FADC'M9<	�b`FA	
1?Pk�NPMT?P<�?Pp�MG?eNBC�?lM���`j[ ?PMY{aC�?BA>?PM_<	��?Pp�M

AFs�[eO�ke`jX MFkeCFED?Pp�MlC'[ ?PkeA>?P[ <DOm[gC�c"<DNPM�`j<Dc'
�X [g`FA>?PMY{m{1k�M�?P<T?Pp�M
X [ ��Mj?P[ c"My<	�
?Pp�MyM���`j[ ?PMY{_C�?BA>?PM�AROe{9?Pp�MyO�<DO�ZFMFNP<J?P[ c"My[ ?�?BA	/DMYC
?Pp�MINPMY`j<D[ X [ O.��O�ke`jX MFkeCy?P<�C�?P<�
�7>�U��ELA"��?PMFNlMFc"[ ?'?P[ O.��?Pp�MIO�MFk�1
?PNP[ O�<eE�?Pp�M�AYs�[$c"`j<Dc"MYCW?P<aNPMYC�?9z
M���<DNPMmMFc"[ ?'?P[ O.�0?Pp�M@de1�NBA+=DE
?Pp�MFO ?Pp�MFNPM0[gCªA,k�O�[H4@k�M0?P<R?BARXJMFO�MFNK�D=f��M�4@keARXy?P<U?Pp�MØC'k�c



�

<	�W?Pp�MaNPMY`j<D[ X�MFO�MFNK�D[ MYC'��NP<Dc MYAD`Bp-
�NP<1`jMYCPC@
�X keCªARO�= MFX MY`<1
?PNP<DO�[g`TNPMYARNPNBARO.�DMFc"MFO@?³MFO�MFNK�D=.#³{1MQ

<@C'[ ?PMY{§[ O0?Pp�MI`FARX <DNP[ c"M�1
?PMFNY7&F�<"�bMFQDMFNYE>[ �;?Pp�M=AFs�[$cb[gC�C�?P[ X X�c"<>Q�[ O.�W�yp�MFO"?Pp�M5de1�NBA+=9[gC
MFc"[ ?'?PMY{LE1?Pp�MW/�[ O�Mj?P[g`lMFO�MFNK�D=�A"��?PMFN5de1�NBA+="MFc"[gCPC'[ <DO�{1MQ

MFOe{�C
<DO�?Pp�M9{1[ NPMY`¥?P[ <DO�<	�$MFc"[gCPC'[ <DO��y[ ?Pp§NPMYC2

MY`¥?y?P<"?Pp�MTc"<Dc"MFO�1
?Pk�c <	��?Pp�M7AYs�[$cJA>?b?Pp�Ml?P[ c"Ml?Pp�M8de1�NBA+=_[gC³MFc"[ ?'?PMY{LE1X MYAD{1[ O.�
?P<aA§NBARO.�DMm<	�b?P<R?BARX�NPMY`j<D[ X�MFO�MFNK�D[ MYCF7���?_A	
.

MYARNBC8��NP<Dc <Dk�N
{�A>?BA_?PpeA>?y?Pp�MT?P[ c"M7��<DNy?Pp�M9NPMY`j<D[ X;?P<�`j<Dc"MW?P<mNPMYC�?�[gCyc"<DNPM
?PpeARO A���AD`¥?P<DNm<	�J?Pp�NPMFM§XgARNK�DMFNI?PpeARO ?Pp�M de1»{1MY`FA+=UX [ ��Mj?P[ c"M
�UN"!a� ��#I��C(� ���<�$#¥7�K³p�[gC��y[ X X�z
M9{1[gCP`jkeCPC'MY{���k�N'?Pp�MFNyz
MFX <"�T7
�»O <Dk�N4M���

MFNP[ c"MFO@?4?Pp�M A obM]�³ADC�
�NP<1{1ke`jMY{ �y[ ?Pp ?Pp�M
K³t �[blievls � �Q+"�$NBAD{1[ <@AD`¥?P[ QDM9z
MYARc ��AD`j[ X [ ?�=0A>?J?Pp�M���O�[ QDMFN21
C'[ ?�= <	��b�<R?PNPM�^lARc"MD78 ��C�C]
eARN'?P[g`jX M�1�Oe8z
MYARc <	���Fs�[
A>? �  S0MF: �³ADC4[ Oe`j[g{1MFO@?U<DO A �17  + `jc X <DO.� �@ADC,`jMFX X
?eX X MY{@�y[ ?Ppm<DO�MJA>?Pc"<@C2
�p�MFNPM�<	��hQF�MDE�
�NP<1{1ke`j[ O.�GAFobM�Q�[gAW?Pp�M
hQF�M����Ys�[\E AFobMP#�{§NPMYAD`¥?P[ <DO�7bxyMY`j<D[ X AYobMT[ <DOeC�A>?lAm`jMFO@?PNBARX�MFO�1
MFNK�D=l<	�eO�7  S0MF:]�bMFNPM�z�NP<Dk.�Dp@?�?P<lA���<1`jkeC  7  c"Mj?PMFNBC&{1<"�yO�1
C�?PNPMYARc�<	�L?Pp�MWhQF�MW`jMFX X
z�=_?[�b<IC'k.

MFNB`j<DOe{1ke`¥?P[ O.�IC'<DX MFO�<D[g{�CF7
K³p�M A obM��ek��9AROe{IC2
eA>?P[gARX@{1[gC�?PNP[ z�k1?P[ <DOG�bMFNPM�c"MYADC'k�NPMY{7�y[ ?Pp
A'

<@C'[ ?P[ <DO�1»C'MFOeC'[ ?P[ QDM9C'[ X [g`j<DO0C'k�N2��AD`jMTzeARNPNP[ MFNy{1Mj?PMY`¥?P<DN�?P<mz
M
	� ��CD}=

MFN³C'MY`j<DOe{LE�k�O�[ ��<DNPc ?P<)�y[ ?Pp�[ O  C;D <>QDMFNbA)�17  `jc
{1[gARc"Mj?PMFN_`j[ NB`jX MD7ØK³p�M��ek���{1Mj?PMY`¥?P<DNG�³ADC9NPMQ
�XgAD`jMY{B�y[ ?Pp A
?BARNK�DMj?bp�<DXg{1MFNb<DO��yp�[g`Bp���<Dk�NyCPARc'
�X MYC�<	��c"MFNB`jk�NP=_?PMFX X k�NP[g{1M
�TF>�@K�MP#ªA	
.
�NP<P�1[ cmA>?PMFX = C�7  c"c � �4c"c � O�
Lc ?Pp�[g``/
�bMFNPM�c"<Dk�O@?PMY{@�y[ ?Pp�AD{1p�MYC'[ QDMD7&S0MFNB`jk�NP=I?PMFX X k�NP[g{1M=�³ADC�`Bp�<	1
C'MFOM��<DNl[ ?BClX <"� C2

MY`j[ ?
`Ip�MYA>?WAROe{a[ ?BC=�D<�<1{§?Pp�MFNPcmARX [ ZYA>?P[ <DO

�NP<�

MFN'?P[ MYCF7m8���?PMFN9[ c'
�XgARO@?P[ O.�0k�Oe{1MFNW?Pp�MYC'M�`j<DOe{1[ ?P[ <DOeC8��<DN
+�+Wp�<Dk�NBCFER?Pp�M�MYC�?P[ cmA>?PMY{"AD`¥?P[ Q�[ ?�=I[ O"MYAD`Bpm`Bp�[ 
'�³ADC�ARz
<Dk1? 
{1MY`FA+=1C&

MFN�C'MY`j<DOe{L7$K³p�My?BARNK�DMj?�p�<DXg{1MFNI�³ADC&?Pp�MFOm[ c"c"MFNBC'MY{
[ O0A"C'<DX QDMFO@?�AROe{�?Pp�MTc"MFNB`jk�NP=m?PMFX X k�NP[g{1MT`Bp�[ 
eC��e<@A>?PMY{ª<	3$7
K³p�M9AD`¥?P[ Q�[ ?�=ª[ O�?Pp�MI`Bp�[ 
eC5�³ADCyAD`¥?PkeARX X =ªc"MYADC'k�NPMY{�?P<mz
M
ARz
<Dk1? ��CXF�Z�z�=�`j<Dk�O@?P[ O.�Ø?Pp�M�+�N"O*/DMF: de1�NBA+=1C7��NP<Dc ?Pp�M
��C�7  ��D3z�NBAROe`BpU?P<Ø?Pp�M�?eNBC�?_M���`j[ ?PMY{ C�?BA>?PM�<	��?Pp�M A s�[³O�k�1
`jX MFkeC�� ���<��7,8JCI?Pp�[gC_AD`¥?P[ Q�[ ?�=B�³ADC9?P<�<Øp�[ �DpU?P<Øz
M�keC'MY{U[ O
?Pp�M,c"[g`jNP<	1»`FARX <DNP[ c"Mj?PMFNX��{1k�M4?P<]
�k�XgC'MB
�[ X MFk.
e#¥El?Pp�MU`Bp�[ 
eC
�bMFNPM�`jX MYA+QDMY{4?P<,AØC'[ ZFM��y[ ?Pp�ARO�AD`¥?P[ Q�[ ?�=,<	��?[�b<a?P<Ø?Pp�NPMFM
F�ZD7,n�<Dk�N_<	�y?Pp�M�`Bp�[ 
eCG�bMFNPM�c"<Dk�O@?PMY{V��n&[ �e7 �P#9<DOUc"[g`jNP<	1
`FARX <DNP[ c"Mj?PMFNBC"keC'[ O.��i@?�=1`FADC�? �	O  CDn$K MQ

<P�1=D7uK³p�Mac"[g`jNP<	1
`FARX <DNP[ c"Mj?PMFNBC��bMFNPMG
eARN'?l<	��A�! � 
�[ �1MFX$ARNPNBA+=ªzeADC'MY{0<DOa[ <DO�1
[ c'
�XgARO@?PMY{§C'[ X [g`j<DOai�[� 6� o ?Pp�MFNPc"[gC�?P<DNBCb?PpeA>?=�³ADCy{1MFQDMFX <�

MY{
��<DN$?Pp�M��>1�NBA+=��JkeARO@?Pk�c HbARX <DNP[ c"Mj?PMFN�C'<Dk�Oe{1[ O.�WNP<1``/DMj?&
�NP<	1
�DNBARc � � �� �"N���7$K³p�MbARNPNBA+=8�³ADC�[ OeC�?BARX X MY{9[ O_`j<DO@?BAD`¥?��y[ ?Pp9?Pp�M
`j<DXg{,
�XgA>?PM§<	�WARO AD{1[gARzeA>?P[g`§{1MFcmA	�DO�Mj?P[ ZYA>?P[ <DO NPM���NP[ �DMFNBA>?P<DN
AROe{�cmAR[ O@?BAR[ O�MY{§A>?lA_?PMFc'

MFNBA>?Pk�NPMT<	� � C"cmf"7eK³p�M9MFO�MFNK�D=
{1MQ

<@C'[ ?PMY{"[ O�AWc"[g`jNP<	1»`FARX <DNP[ c"Mj?PMFN$z�="AT{1MY`FA+=IMFQDMFO@?�NPMYC'k�X ?BC
[ OmAWC'cmARX X1?PMFc'

MFNBA>?Pk�NPM³NP[gC'MD7&K³p�MyNPMYC'[gC�?BAROe`jM³<	�e?Pp�M�C'[ X [g`j<DO�1
[ c'
�XgARO@?PMY{"?Pp�MFNPc"[gC�?P<DNBC�[gCbC�?PNP<DO.�DX ="{1MQ

MFOe{1MFO@?³<DOm?Pp�M�?PMFc)1


MFNBA>?Pk�NPMD7��JC'[ O.��A"`j<DOeC�?BARO@?yz�[gADCy`jk�NPNPMFO@?YE@?Pp�MW?Pp�MFNPc"[gC�?P<DNBC

�NP<1{1ke`jMlAIQD<DX ?BA	�DMy?PpeA>?³Q>ARNP[ MYC��y[ ?Ppª?Pp�Mlc"[g`jNP<	1»`FARX <DNP[ c"Mj?PMFN
?PMFc'

MFNBA>?Pk�NPMD708���?PMFN_MYAD`Bp,MFQDMFO@?YE�A �bMYA	/a?Pp�MFNPcmARX�X [ O./4?P<
?Pp�M9NPM���NP[ �DMFNBA>?P<DN³`j<DXg{�
�XgA>?PMIARX X <"��Cb?Pp�MT?PMFc'

MFNBA>?Pk�NPMT<	�&?Pp�M
c"[g`jNP<	1»`FARX <DNP[ c"Mj?PMFNW?P<ØNPMj?Pk�NPOU?P<Ø[ ?BCI<DNP[ �D[ OeARX�Q>ARX k�M��y[ ?Pp�A
?P[ c"Mª`j<DOeC�?BARO@?T<	��ARz
<Dk1?���C§cmCF7�K³p�MmQD<DX ?BA	�DMYCTAD`jNP<@CPCJ?Pp�M
?Pp�MFNPc"[gC�?P<DNBClARNPM)
�NPM�1»ARc'
�X [ ?eMY{0keC'[ O.�§C'[ X [g`j<DO4d@n���K C'<Dk�NB`jM
��<DX X <"�bMFNBC�<�

MFNBA>?P[ O.�lA>?�ARz
<Dk1?5�P�	CJf"E>AROe{(��k�N'?Pp�MFN�ARc'
�X [ ?eMY{
z�=�M���?PMFNPOeARX�X <"� O�<D[gC'M9ARc'
�X [ ?eMFNBCF7yK³p�M9<Dk1?K
�k1?l[gCJCPARc'
�X MY{

����� àeÌYÂ��RÄ Ï ÀBä9¾j¿�Ð Ä³ÁDÀBÙ@Ð ÄP¿�Ð ÅY×"ÅFÑL¿ Ï À³Õ»Ð Ö Ð ÄBÅY×mäTÐ ÄPÇ�ÅYÄ¥¾FÖ ÅFÇ�Ð äTÀP¿�ÀPÇ¥à

-0.02 0.00 0.02 0.04 0.06

-0.16

-0.12

-0.08

-0.04

0.00

57 eV

112 eV

 

 

A
m

p
lit

u
d

e
 (

V
)

time (s)

����� àLÈ>Â	�LÞ@¾FäTÙ@Ö ÀWÙ@Ú@Ö Õ»ÀBÕ�Ñ Ç�ÅYä ¿ Ï ÀTäTÐ ÄPÇ�Å>Ä¥¾FÖ ÅFÇ�Ð äTÀP¿�ÀPÇlÕ Ï Å¥è�Ð ×@Û×@ÅYÐ Õ»ÀyÖ ÀBÝ+ÀBÖ Õ�¾F×�ÁI¿ Ï À³Ä Ï ¾jÇ'¾FÄP¿�ÀPÇ�Ð Õ�¿�Ð Äy¿�Ð äTÀ³ÄBÅY×@Õ�¿'¾F×>¿¥à

`j<DO@?P[ O�k�<DkeC'X =mz�=�A��P�Iz�[ ?J{1[ �D[ ?P[ ZFMFN�A>?  C�
�C³[ O@?PMFNPQ>ARXgCFE�AROe{
��<DN�MYAD`Bp§MFQDMFO@?JARz
<>QDMTA"?Pp�NPMYC'p�<DXg{�<	��ARz
<Dk1?W�	C"MF:IE
A'+�C�R �
`BpeARO�O�MFX�CPARc'
�X Mm`j<DO@?BAR[ O�[ O.�ª?Pp�M@
�k�XgC'MM��n&[ �e7@��#J[gCW�yNP[ ?'?PMFO
?P<_?BA	

MW��<DNy<	3e1�X [ O�M9AROeARX =1C'[gCF7
K³p�Ml`FARX <DNP[ c"Mj?PMFNBCI�bMFNPMJ`FARX [ z�NBA>?PMY{mkeC'[ O.�_ARO�M���?PMFNPOeARX\E �Y1
M���`j[ ?PMY{!�ek�<DNPMYCP`jMFOe`jMaC'<Dk�NB`jM*�y[ ?Pp A�K�M"�e<DO ?BARNK�DMj?��yp�[g`Bp

�NP<>Q�[g{1MY{�`FARNPz
<DO�AROe{��ek�<DNP[ O�M0f#�>1�NBA+=1C"A>?���N�N0MF: AROe{
� N�N³MF: NPMYC2

MY`¥?P[ QDMFX =D7&K³p�M³c"<DO�<�MFO�MFNK�DMj?P[g`�MFQDMFO@?BC�A>?5���P��MF:
��NP<Dc)?Pp�M@AFobM"f81»C'p�MFX X�`FA	
1?Pk�NPM9?P<�?Pp�M'AYs�[$O�ke`jX MYARN8�DNP<Dk�Oe{
C�?BA>?PM(
�NP<>Q�[g{1MY{�[ O���<DNPcmA>?P[ <DO§<DOM�@AR[ O0{1NP[ ��?BC>�yp�MFO§?Pp�M$�ek�<	1
NPMYCP`jMFOe`jMWC'<Dk�NB`jMW�³ADCbNPMFc"<>QDMY{L7
K³p�M"<	3e1�X [ O�M"AROeARX =1C'[gCJ[gCTADC=��<DX X <"��C%�?Pp�M'
�k�XgC'MYCTARNPM(?eNBC�?
{1[ �D[ ?BARX X ==?eX ?PMFNPMY{W?P<J<Dz1?BAR[ OT?Pp�M�z
MYC�?$C'[ �DOeARXR?P<JO�<D[gC'M�NBA>?P[ <y<DO
?Pp�M"ARc'
�X [ ?Pke{1MD7I8�OØMYC�?P[ cmA>?PM_<	��?Pp�M_zeADC'MFX [ O�M_O�<D[gC'MI<	��?Pp�M
C'=1C�?PMFc[gC"<Dz1?BAR[ O�MY{�z�=U<DOe`jM�1U

MFN21»C'MY`j<DOe{�CPARc'
�X [ O.�4<	�J?Pp�M
<Dk1?K
�k1?JC'[ �DOeARXgCFE�[ Oe{1MQ

MFOe{1MFO@?�<	��?Pp�MG�	CIMF: ?Pp�NPMYC'p�<DXg{L7�i�[ �	1
OeARX&
�k�XgC'MYC8��NP<Dc)?Pp�Mm`FARX [ z�NBA>?P[ <DO4C'<Dk�NB`jM"ARNPM_A+QDMFNBA	�DMY{0AROe{
n�<Dk�NP[ MFN�?PNBAROeC[��<DNPc"MY{I?P<I<Dz1?BAR[ O"?Pp�M�M���

MY`¥?PMY{�C'[ �DOeARXeC'peA	

MD7



!

8�O�<�
1?P[ cIk�c ?eX ?PMFN��bMF[ �Dp@?BCbMYAD`Bp���NPM�4@k�MFOe`j=�z�[ O�z�="?Pp�MTNBA"1
?P[ <"<	��?Pp�M9`j<Dc'
�X M��ª`j<DO���k.�@A>?PMl<	��?Pp�MTA+QDMFNBA	�DMJC'[ �DOeARXe?P<_?Pp�M
c"MYARO4CK4@keARNPM_<	��?Pp�M"O�<D[gC'M_[ OØ?PpeA>?Tz�[ O�7_K³p�M'
�k�XgC'MmARc'
�X [ 1
?Pke{1MT[gCb?Pp�MFO0`j<DO�QDMFN'?PMY{ª[ O@?P<"MFO�MFNK�D=mkeC'[ O.�_?Pp�M9CP`FARX MT{1Mj?PMFN21
c"[ O�MY{7��NP<Dc ?Pp�M³`FARX [ z�NBA>?P[ <DO9C'<Dk�NB`jMD7&VWAR[ OI{1NP[ ��?$[gC&`j<DNPNPMY`¥?PMY{
keC'[ O.��?Pp�M"<DzeC'MFNPQDMY{aARc'
�X [ ?Pke{1MYCW<	��?Pp�M ���P��MF: f81»`FA	
1?Pk�NPM
X [ O�MD7Jn&[ OeARX X =DEL`jk1?BC>�bMFNPMIA	
.
�X [ MY{§?P<m?Pp�MG
�k�XgC'M_`BpeARNBAD`¥?PMFNP[gC[1
?P[g`FC�?P<�MFX [ c"[ OeA>?PMG
�[ X M�1�k.
�7T6�ARN'?P[g`jk�XgARNJ`FARNPM9[ Oa?Pp�M"AROeARX =1C'[gC
peADC�z
MFMFO�{1MY{1[g`FA>?PMY{m?P<9?Pp�Ml[g{1MFO@?P[ ?
`FA>?P[ <DOª<	�Y
�[ X M�1�k.
ªMFQDMFO@?BC
AROe{,{1<Dk�z�X M�
�k�XgC'MYCF7�6�k�XgC'MYCTX MYCPCW?PpeARO �  C�cmCIA	
eARN'?7�bMFNPM
{1[gCP`FARNB{1MY{L7aK�<Ø`Bp�MY``/a?PpeA>?_NPMYC'[g{1keARX�
�[ X MFk.
 {1[g{UO�<R?_A"3;MY`¥?
?Pp�M"NPMYC'k�X ?BCFE ?Pp�M"{�A>?BA�peA+QDMIz
MFMFO,AD`Q4@k�[ NPMY{a[ Oa?[�b<§{1[ 3;MFNPMFO@?
NPk�OeCFELC'MQ
eARNBA>?PMY{0z�=*O�Cª{�A+=1CF79i�[ Oe`jMI?Pp�M_peARX �J1�X [ ��M"<	�9AFobM_[gC
 !�7 �	Ra�UN	#b{�A+=1C7� ���<��E�?Pp�MIAD`¥?P[ Q�[ ?�=ª<	�$?Pp�MICPARc'
�X MYC5�³ADCyX <"�bMFN
z�="ARz
<Dk1?�AW��AD`¥?P<DN�<	�6!T[ O"?Pp�MJC'MY`j<DOe{_NPk�O�7�i�MQ
eARNBA>?PM�AROeARX =�1
C'[gCb<	��?Pp�MJ?[�b<_NPk�OeC³C'p�<"��C�O�<"MFQ�[g{1MFOe`jMl<	�&ARO�=�C�?BA>?P[gC�?P[g`FARX X =
C'[ �DO�[ ?
`FARO@?�{1[ 3;MFNPMFOe`jMWz
Mj?[�bMFMFO�?Pp�MW?[�b<mC2

MY`¥?PNBA�7
v>�T?Pp�M*��<Dk�N�
�[ �1MFXgCª<DO �yp�[g`Bp CPARc'
�X MYC��bMFNPMac"<Dk�O@?PMY{LE
?[�b< �bMFNPMm{�ARcmA	�DMY{a[ O,c"<Dk�O@?P[ O.�eE&AROe{4<DO�M"peAD{4NPMFXgA>?P[ QDMFX =


<�<DN&NPMYC'<DX k1?P[ <DO�7&K³p�MFNPM���<DNPMDE>{�A>?BA=�bMFNPM�<Dz1?BAR[ O�MY{7��NP<Dcu<DO�X =
<DO�M)
�[ �1MFX\7_K³p�M"MFO�MFNK�D=§p�[gC�?P<��DNBARc ��n&[ �e7)!�#J<	��?Pp�MYC'Mm{�A>?BA
�³ADC5?�?J?P<ªA�C2

MY`¥?PNPk�c3`j<DOeC'[gC�?P[ O.�m<	�bVWARkeCPC'[gARO 

MYA	/1C>�y[ ?Pp
p�[ �Dp�1�MFO�MFNK�D=mM���

<DO�MFO@?P[gARXL?BAR[ XgC9��<DN�`FA	
1?Pk�NPMYC³?P<_?Pp�M9O�ke`jX MYARN
�DNP<Dk�Oe{�C�?BA>?PMDEeA"O�k�c"MFNP[g`FARX X =�c"<1{1MFX MY{§`j<Dc'

<DO�MFO@?G��?BA	/�[ O.�
[ O@?P<�AD`F`j<Dk�O@?y?Pp�M_M�3;MY`¥?BCJ<	��A�AFs�[$cTMFc"[ ?'?P[ O.��A@de1�NBA+=��yp�[ X M
C�?P[ X X$c"<>Q�[ O.�;#9��<DNJ?Pp�M"{1MY`FA+=1C���NP<Dc ?Pp�M"f81yAROe{as61»C'p�MFX XgC�?P<
?Pp�MJM���`j[ ?PMY{�O�ke`jX MYARNbC�?BA>?PMDE�AROe{�A	�
A>?bzeAD``/;�DNP<Dk�Oe{L7&8�c"<DO.�
?Pp�M=��NPMFM=
eARNBARc"Mj?PMFNBC�<	��?Pp�M=?�?5�³ADC�?Pp�M8�y[g{�?Pp�<	�L?Pp�MTVWARkeC[1
C'[gARO�

MYA	/1C8�TO�7  �UN	#�MF: n&tVFJS�#��yp�[g`Bp�[gC³A9c"MYADC'k�NPMJ<	�L?Pp�M
MFO�MFNK�D=4NPMYC'<DX k1?P[ <DO�74v�?Pp�MFN)
eARNBARc"Mj?PMFNBCT[ Oe`jX ke{1MY{,?Pp�M�s&:>f
NBA>?P[ <eEF?Pp�M�z�NBAROe`Bp�[ O.�³NBA>?P[ <eEF?Pp�M�ARNPMYAb<	��?Pp�M�f81»`FA	
1?Pk�NPM%

MYA	/;E
?Pp�M)��NBAD`¥?P[ <DOØ<	��MFQDMFO@?BCl[ OØ?Pp�M_p�[ �Dp4MFO�MFNK�D=�?BAR[ X\EL?Pp�M"{1MY`FA+=
`j<DOeC�?BARO@?�<	�
?Pp�M�p�[ �Dp�1�MFO�MFNK�D=T?BAR[ X\E@A �
A>?�zeAD``/;�DNP<Dk�Oe{LERc"MYARO
MFO�MFNK�D[ MYCJ<	�I

MYA	/1CFE�AROe{aA�
eARNBARc"Mj?PMFN84@keARO@?P[ ��=�[ O.�ª?Pp�M_NBA>?PM
A>?��yp�[g`Bp�?Pp�MTNPMY`j<D[ XgCbX <@C'MWc"<Dc"MFO@?Pk�c§7
8JCT[ Oe{1[g`FA>?PMY{UARz
<>QDMDEL?Pp�M�O�<DO�1�ZFMFNP<§C'X <"�y[ O.��?P[ c"M�<	�b?Pp�M
NPMY`j<D[ XgClAROe{§?Pp�M"X [ ��Mj?P[ c"M"<	��?Pp�M"O�ke`jX MYARNlM���`j[ ?PMY{ØC�?BA>?PMG�D[ QDM
A,z�NP<@AD{�{1[gC�?PNP[ z�k1?P[ <DO <	�WMFO�MFNK�D[ MYC)��<DNª{1MY`FA+=1C"?P<,?Pp�MM?eNBC�?
O�ke`jX MYARNmM���`j[ ?PMY{ C�?BA>?PM§<	�7AYs�[\7�K³p�NPMFM0c"<1{1MFXgC'��<DN"?Pp�M0NPM�1
`j<D[ X�C'X <"�y[ O.�X
�NP<1`jMYCPC)�bMFNPM§`j<DOeC'[g{1MFNPMY{ §AØX [ O�MYARN�{1MY`jNPMYADC'M
[ OUQDMFX <1`j[ ?�=4<>QDMFNW?P[ c"MDE�AROUM���

<DO�MFO@?P[gARX�{1MY`jNPMYADC'Mm[ OUQDMFX <1`<1
[ ?�=0<>QDMFN�?P[ c"MDEL<DNWA�4@keAD{1NBA>?P[g`REL`j<DOe`FA+QDMI{1<"�yOaQDMFX <1`j[ ?�=§Q1CF7
?P[ c"M�{1MQ

MFOe{1MFOe`jMD7@b�<DO�M"<	��?Pp�Mmc"<1{1MFXgCW[gCT`j<Dc'
�X Mj?PMFX =aNPM�1
ARX [gC�?P[g`��Lp�<"�bMFQDMFNYEe?Pp�MF[ NT{1[ 3;MFNP[ O.�§`jk�NPQ>A>?Pk�NPMYCl`j<>QDMFNlAªNBARO.�DM
<	��

<@CPC'[ z�X MWz
MFpeA+Q�[ <DNBCF7���AD`Bpª<	��?Pp�Ml?[�b<_NPk�OeC5�³ADC�?�?�C'MQ
eA"1
NBA>?PMFX =ªAROe{§MYAD`Bp�NPk�O �³ADC9?�?=�y[ ?Pp0MYAD`Bp�c"<1{1MFX�?[�y[g`jM �<DOe`jM
�y[ ?Pp�?Pp�M0z�NBAROe`Bp�[ O.�,NBA>?P[ <X��<DN"?Pp�Ma{1MY`FA+=U?P<4?Pp�M ?eNBC�?�M��;1
`j[ ?PMY{�C�?BA>?PMW<	��?Pp�M7AFs�[LO�ke`jX MFkeC�?.�1MY{�A>?³?Pp�MTAD`F`jMQ
1?PMY{ªQ>ARX k�M
�����	��
��������� C� ��C  �M� ���<�$#JAROe{a<DOe`jM)�y[ ?Ppa?Pp�M"NBA>?P[ <���NPMFMI?P<
Q>ARNP=D7�K³p�M�NPMYC'k�X ?BC_<	��?Pp�[gC)
�NP<1`jMY{1k�NPM�ARNPM§C'k�c"cmARNP[ ZFMY{U[ O
K&ARz�X M)�¥7���O;�bMF[ �Dp@?PMY{ØA+QDMFNBA	�D[ O.�m<	�³ARX X&?�?BCl=�[ MFXg{�CTARO4s&:>f
NBA>?P[ < <	�'C�7 C	+�Ca� � #'�yp�MFNPMØ?Pp�M,k�Oe`jMFN'?BAR[ O@?�= NPMQ
�NPMYC'MFO@?BC�?Pp�M
C�?BAROe{�ARNB{a{1MFQ�[gA>?P[ <DOØ<	��?Pp�Mm{1[gC�?PNP[ z�k1?P[ <DO4<	��Q>ARX k�MYCF7_i@?BA>?P[gC[1
?P[g`FARXLk�Oe`jMFN'?BAR[ O@?P[ MYC³NPMQ

<DN'?PMY{���NP<Dc ?Pp�MW?�?'?P[ O.�@
�NP<��DNBARc ARNPM
X MYCPC�?PpeARO_<DO�M�1\?PMFO@?Pp"ADC&XgARNK�DMD7 �»Oe`jX ke{1MY{I[ OI?Pp�Mb?BARz�X MyARNPM�?Pp�M
?�?�NPMYC'k�X ?BC ��<DN�?Pp�MyC'X <"�y[ O.�=
eARNBARc"Mj?PMFNBC�<	��?Pp�M³c"<1{1MFX\7&t p�[ X M

����� à1ÉRÂ���×@ÀPÇ�ÛFÜ Ï Ð Õ�¿�ÅYÛFÇ'¾Fä ÅFÑ$âPã&ÀJÀBÖ ÀBÄP¿»Ç�ÅY×mÄ¥¾FÙD¿�ÚDÇ�À�ÀBÝ+ÀB×>¿�Õ�ÑgÅFÇ¿ Ï À�Õ»ÀBÄBÅY×�ÁTÕ»ÀP¿$ÅFÑ;Á@¾j¿'¾Rà Î$Ï À�Õ»äTÅ>ÅF¿ Ï ÄBÚDÇ�Ý+À�Ð Õ$¾��@¿$¾FÕ�ÁDÀBÕ»ÄPÇ�Ð Æ1À¥ÁÐ ×I¿ Ï Àb¿�ÀPÞR¿$è�Ð ¿ Ï Ð ×�ÁDÐ ÝRÐ ÁDÚ�¾FÖ�ÄBÅY×>¿»Ç�Ð Æ@ÚD¿�Ð ÅY×@Õ$¿�Ål¿ Ï À��@¿�Õ Ï Å¥è�×"Æ1ÀPÓÖ Å¥è�Ð ¿¥à Î$Ï À��@¿b¾FÕ»Õ»Ú@äTÀBÕ�Ö Ð ×@À¥¾jÇbäTÅYäTÀB×>¿�Ú@ä.Ö ÅYÕ»Õ�è�Ð ¿ Ï ¿�Ð äTÀy¾F×�Á¿ Ï ÀbÆDÇ'¾F×@Ä Ï Ð ×@Û�Ç'¾j¿�Ð ÅJ¿�ÅJ¿ Ï À��@Ç�Õ�¿�ÀPÞDÄBÐ ¿�À¥Á9Õ�¿'¾j¿�À³ÅFÑ�âBÒeÐ�è�¾FÕ�¾yÑ Ç�ÀBÀÙ�¾jÇ'¾FäTÀP¿�ÀPÇ¥à Î$Ï À³Ù1À¥¾FëRÕ�Ö ¾FÆ1ÀBÖ À¥ÁIÔ³Ó � ×�ÁI¾F×�Á_Ò�Ó � ×�Á9ÄBÅFÇ»Ç�ÀBÕ»Ù1ÅY×�Á
¿�Å³Ä¥¾FÙD¿�ÚDÇ�ÀBÕLÑ Ç�ÅYä ¿ Ï À�Ô³Ó
ÅFÇ&Ò�Ó�Õ Ï ÀBÖ Ö�Ê+Ç�ÀBÕ»Ù1ÀBÄP¿�Ð Ý+ÀBÖ Ü>ÊY¿�Åb¿ Ï À�ÛFÇ�ÅYÚ@×�ÁÕ�¿'¾j¿�ÀyÅFÑL¿ Ï À�âBÒeÐe×RÚ@ÄBÖ ÀBÚ@ÕBà Î$Ï À³Ç�ÀBÛYÐ ÅY×@ÕbÖ ¾FÆ1ÀBÖ À¥Á_Ô³Ó��LÞ_¾F×�Á"Ò�Ó��LÞÄBÅFÇ»Ç�ÀBÕ»Ù1ÅY×�Ál¿�ÅyÄ¥¾FÙD¿�ÚDÇ�ÀBÕ�¿�Å³¿ Ï À��@Ç�Õ�¿�ÀPÞDÄBÐ ¿�À¥ÁWÕ�¿'¾j¿�À�ÅFÑ1¿ Ï ÀbâPÒeÐ@×RÚDÓÄBÖ ÀBÚ@ÕBà � ×m¿ Ï ÀJÚ@Ù@Ù1ÀPÇ³Ù�¾F×@ÀBÖ�Ê1¿ Ï À Ï ÅFÇ�Ð �BÅY×>¿'¾FÖLÖ Ð ×@Àl×@À¥¾jÇ³¿ Ï ÀJÝY¾FÖ Ú@ÀÌ³Ç�ÀBÙDÇ�ÀBÕ»ÀB×>¿�Õ�¿ Ï À��1¾j¿�Æ�¾FÄ'ëRÛFÇ�ÅYÚ@×�Á�à

?Pp�MF=ªQ>ARNP=ª`j<DOeC'[g{1MFNBARz�X =DE@?Pp�MT[ Oe{1[g`FA>?P[ <DO§[gC³?PpeA>?y?Pp�MTNBA>?PMW<	�
X <@CPC$<	�
c"<Dc"MFO@?Pk�c z�=T?Pp�MyNPMY`j<D[ XgC$[gC$c"<DNPMb?PpeARO_?Pp�NPMFMb?P[ c"MYC
C'cmARX X MFNb?PpeARO�?Pp�MWde1»{1MY`FA+=mNBA>?PMD7
K³p�MF<DNPMj?P[g`FARX.
�NPMY{1[g`¥?P[ <DOeC%��<DN�?Pp�Mls&:>f.`FA	
1?Pk�NPM�NBA>?P[ <TpeA+QDM
z
MFMFO�cmAD{1M���C'MFM�xyM���7,� !"����<DN_ARO�M���?PMFOeC'[ QDM�NPMFQ�[ MQ�=#¥7aK³p�M
c"<@C�?TOeA�� � QDMG
�NPMY{1[g`¥?P[ <DO4[gC���keC�?T?Pp�M@
�NP<DzeARz�[ X [ ?�=0NBA>?P[ <�<	�ys61
C'p�MFX Xl?P< f81»C'p�MFX X8�³A+QDM*��k�Oe`¥?P[ <DOeC§A>?�?Pp�M4O�ke`jX MFkeCB�TC�7 C�!�!.�
[ O4z
MFNP=�X X [ k�c � �P���$#¥7@F�<"�bMFQDMFNYE
?Pp�M"<1`F`jk.
eAROe`j=0<	��?Pp�MmMFX MY`<1
?PNP<DOaC�?BA>?PMYCy[ O0?Pp�M(?eOeARX�AFs�[&A>?P<Dc [gCJA"3;MY`¥?PMY{0z�=�M���`BpeARO.�DM
AROe{4<>QDMFNPXgA	
ØM�3;MY`¥?BC9<	�b?Pp�M�
eARNPMFO@?IAROe{,{�ARk.�Dp@?PMFNTMFX MY`¥?PNP<DO
`jX <Dke{�CF7�i�[ Oe`jMy<Dk�N�c"MYADC'k�NPMFc"MFO@?�[ Oe`jX ke{1MYC�?Pp�MyMFO�MFNK�D=9<	�;NPM�1
ARNPNBARO.�DMFc"MFO@?�[ O�?Pp�M8?eOeARXLC�?BA>?PMDE;�bMlcIkeC�?³M���

MY`¥?b?P<"keC'MlARO
s&:>f NBA>?P[ <�c"<1{1[ ?eMY{4z�=0?Pp�MYC'M"M�3;MY`¥?BCF7ªHbARXg`jk�XgA>?P[ <DOeCWkeC'[ O.�
c"<1{1MFNPOX�³A+QDMG��k�Oe`¥?P[ <DOeC9AROe{a?PMY`Bp�O�[H4@k�MYC8��<DX X <"� ?[�b<§zeADC'[g`
?Pp�MF<DNPMj?P[g`FARX1A	
.
�NP<@AD`Bp�MYCFEY<DO�My{1k�Mb?P<l:�A>?BAR[�AROe{IARO�<R?Pp�MFN�{1k�M
?P<ao³ARpe`FARX X\7ªob<R?Pp�ARNPM"NPMQ

<DN'?PMY{4[ OUxyM���7H� !"��7§o³ARpe`FARX X\w CTA	
�1

�NP<@AD`Bp�ADCPC'k�c"MYC�`jX <@C'k�NPMa?P<]

MFN2��<DNPc ?Pp�M,C'k�c <>QDMFN�?eOeARX



+

Î�� ã$Ò � � Â���ÀBÕ»Ú@Ö ¿�Õ³ÅFÑ �@¿�Õb¿�ÅI¿ Ï ÀJÇ�ÀBÄBÅYÐ Ö�ÀB×@ÀPÇ�ÛFÜ�Õ»Ù1ÀBÄP¿»Ç'¾IÅFÑ�âBã&À
ÁDÀBÄ¥¾BÜ>à��&¾jÇ�Ð ÅYÚ@ÕªäTÅRÁDÀBÖ Õ�ÅFÑ9¿ Ï À§Ç�ÀBÄBÅYÐ ÖlÕ»Ö Å¥è�Ð ×@Û�è$ÀPÇ�À �@¿�¾F×�Á
¿ Ï ÀIÆDÇ'¾F×@Ä Ï Ð ×@ÛmÇ'¾j¿�Ð Å�¿�Å�¿ Ï À �@Ç�Õ�¿WÀPÞDÄBÐ ¿�À¥Á0×RÚ@ÄBÖ À¥¾jÇWÕ�¿'¾j¿�À_ÅFÑyâBÒeÐ
è�¾FÕbÀBÐ ¿ Ï ÀPÇy¾lÑ Ç�ÀBÀJÙ�¾jÇ'¾FäTÀP¿�ÀPÇbÅFÑ�¿ Ï À��@¿l¼�Ú@Ù@Ù1ÀPÇ�Õ»ÀP¿³ÅFÑ�×RÚ@älÆ1ÀPÇ�ÕBÊ
��� Ì¥Ë
	+ÍJÅFÇ �@ÞDÀ¥Á0¾j¿l¿ Ï ÀI¾FÄBÄBÀBÙD¿�À¥Á0ÝY¾FÖ Ú@Àª¼�Ö Å¥è$ÀPÇTÕ»ÀP¿WÅFÑb×RÚ@äWÓÆ1ÀPÇ�ÕBÊ ��� ÌYÌ¥Ë+Í'à Î$Ï ÀlÕ»Ö Å¥è�Ð ×@Û"Ù�¾jÇ'¾FäTÀP¿�ÀPÇ�Õy¾jÇ�ÀJ¿ Ï À�Ç'¾j¿�Ð Å_ÅFÑ&¿ Ï À
� Ó\ÁDÀBÄ¥¾BÜlÇ'¾j¿�À�¼���YÍ;¿�Åy¿ Ï À�Ç'¾j¿�À�ÅFÑeÖ ÅYÕ»Õ$ÅFÑeäTÅYäTÀB×>¿�Ú@ä ¼���>Í'à ��¾FÄ ÏÖ Ð ×@ÀIÇ�ÀBÙDÇ�ÀBÕ»ÀB×>¿�ÕT¾F×Ø¾¥Ý+ÀPÇ'¾FÛYÀ_ÅjÝ+ÀPÇW¿\è$Å�Õ»ÀBÙ�¾jÇ'¾j¿�ÀmÁ@¾j¿'¾mÇ�Ú@×@ÕW¾F×�Á
¿ Ï Ç�ÀBÀJÁDÐ ß�ÀPÇ�ÀB×>¿bÕ»Ö Å¥è�Ð ×@ÛIäTÅRÁDÀBÖ ÕBà Î$Ï À�Ç'¾F×@ÛYÀJÅFÑ�Õ»Ö Å¥è�Ð ×@ÛIÙ�¾jÇ'¾FäWÓ
ÀP¿�ÀPÇ�ÕI¾F×�Á������ � Ç�À ��ÀBÄP¿�ÕT¿ Ï À"ÝY¾jÇ�Ð ¾j¿�Ð ÅY×,è�Ð ¿ Ï ÁDÐ ß�ÀPÇ�Ð ×@Û0Õ»Ö Å¥è�Ð ×@ÛäTÅRÁDÀBÖ Õ�¾F×�ÁIÁ@¾j¿'¾�Ç�Ú@×@ÕBà Î$Ï À³Ú@×@ÄBÀPÇ»¿'¾FÐ ×>¿\Ü9Ð ×I¿ Ï À³Ò;çjÔ Ç'¾j¿�Ð ÅT¾F×�Á
ÆDÇ'¾F×@Ä Ï Ð ×@Û_Ç'¾j¿�Ð Å"Ç�ÀBÙDÇ�ÀBÕ»ÀB×>¿�¿ Ï ÀTÕ�¿'¾F×�Á@¾jÇ'Á§ÁDÀBÝRÐ ¾j¿�Ð ÅY×§ÅFÑ�¿ Ï ÀTÁDÐ Õ�Ó
¿»Ç�Ð Æ@ÚD¿�Ð ÅY×IÅFÑLÝY¾FÖ Ú@ÀBÕ$Ñ Ç�ÅYä.¿ Ï À��@¿�ÕBà������ Î ¾FÐ Ö �WÇ�ÀPÑgÀPÇ�Õ$¿�ÅJè Ï ÀP¿ Ï ÀPÇ
ÅFÇ�×@ÅF¿�¾ Ï Ð Û Ï Ó�ÀB×@ÀPÇ�ÛFÜm¿'¾FÐ Ö�Ð ÕyÐ ×@ÄBÖ Ú�ÁDÀ¥Á�Ð ×�¿ Ï ÀlÙ1À¥¾FëmÕ Ï ¾FÙ1ÀYà	�RÀBÀ
¿�ÀPÞR¿�ÑgÅFÇ³¾YÁ@ÁDÐ ¿�Ð ÅY×�¾FÖ
ÁDÀP¿'¾FÐ Ö ÕBà

Ò;çjÔ ã�Ç'¾F×@Ä Ï Ð ×@Û �RÖ Å¥è�Ð ×@Û � � � �
�b¾j¿�Ð Å �b¾j¿�Ð Å �L¾jÇ'¾FäTÀP¿�ÀPÇ

��� Î ¾FÐ Ö ËRà ËYÉYêD¼�é>Í ËRà Ë
	 �R¼�ÌjÈYÍ!��Yç
�� � É�"�	 ÌYà Ì
# Å$��� Î ¾FÐ Ö ËRà ËFéYÖ ÉD¼�ê+Í ËRà ÌjÈFÉD¼�ÌBé>Í!��Yç
�� � É�"DÈFË ÌYà %&"�ÌYà 	

��� Î ¾FÐ Ö ËRà ËYÉ %R¼��YÍ ËRà Ì¥Ë �YÈ ��Yç
�� � É�"�	 ÌYà Ì'"�ÌYà �
# Å$��� Î ¾FÐ Ö ËRà ËFé+êD¼�É+Í ËRà Ì¥Ë �YÈ ��Yç
�� � É�"(� ÌYà )�"DÈ>à Ë

A>?P<Dc"[g`IC�?BA>?PMYCFEe�yp�[ X M_:�A>?BAR[\w CJO�MQ�DX MY`¥?BClC'<Dc"MI`j<DO@?PNP[ z�k1?P[ <DOeC
[ O�QD<DX Q�[ O.�9C'peA	/DMFk.
m<DNbC'peA	/DMF<	3$7&o³ARpe`FARX X\w C�?PMY`Bp�O�[H4@k�MJ=�[ MFXg{�C
s&:>f �8C�7 C�R9�yp�MFNPMYADC�:�A>?BAR[\w C �D[ QDMYC�s&:>f �8C�7 ���>��z
<R?Pp(�y[ ?PpIO�<
?Pp�MF<DNPMj?P[g`FARXLk�Oe`jMFN'?BAR[ O@?P[ MYCyNPMQ

<DN'?PMY{a#¥7�K³p�M9{1NBARcmA>?P[g`T{1[ 3;MFN21
MFOe`jMG��NP<Dc)?Pp�M"OeA�� � QDM_s&:>f NPMYC'k�X ?TA	
.
�X [ MYCl<DO�X =§?P< A obM � ?Pp�M
M�3;MY`¥?BC�ARNPMlcIke`Bp0C'cmARX X MFN³[ O§p�[ �Dp�MFN212LaC'=1C�?PMFcmCF7
n�k�N'?Pp�MFN�`j<Dc'
�X [g`FA>?P[ <DOeC³ARNP[gC'MW{1k�Ml?P<_?Pp�MWMFO�Q�[ NP<DO�c"MFO@?³<	�
?Pp�Mbz
MFNP=�X X [ k�cuA>?P<DcmC �yp�MFO9?Pp�MF=Wk�Oe{1MFNK�D<�MFX MY`¥?PNP<DOI`FA	
1?Pk�NPMD7
K³p�M0?Pp�MF<DNPMj?P[g`FARXJ`FARXg`jk�XgA>?P[ <DOeCmc"MFO@?P[ <DO�MY{ ARz
<>QDMaA	
.
�X = ?P<
��NPMFMIz
MFNP=�X X [ k�c3A>?P<DcmCF7WF�<"�bMFQDMFN�[ Oa<Dk�NlM���

MFNP[ c"MFO@?YELADC�[ O
c"<@C�?YED?Pp�M=AFobM�[gC�[ O�ATC'<DX [g{"p�<@C�?�C'<I`j<DOeC'[g{1MFNBARz�X My{1[gC�?P<DN'?P[ <DO
<	��?Pp�M�<Dk1?PMFN_MFX MY`¥?PNP<DO��³A+QDM@��k�Oe`¥?P[ <DOeC_[gCI?P<4z
M�M���

MY`¥?PMY{L7
HbARXg`jk�XgA>?P[ <DOeCl<	��?Pp�M�`BpeARO.�DM_[ OB
�NP<DzeARz�[ X [ ?�=a{1MFOeC'[ ?�=a<	��?Pp�M
s61»C'p�MFX X�MFX MY`¥?PNP<DOeCTA>?T?Pp�M�z
MFNP=�X X [ k�c O�ke`jX MFkeCWpeA+QDM"NPMY`jMFO@?PX =
z
MFMFO_`FARNPNP[ MY{T<Dk1?P� ��!P��?P<J[ O�QDMYC�?P[ �@A>?PM�X [ ��Mj?P[ c"M³`BpeARO.�DMYC�<	�aAYobM
[ O Q>ARNP[ <DkeCª`Bp�MFc"[g`FARXlMFO�Q�[ NP<DO�c"MFO@?BCF7 K³p�MYC'M4`FARXg`jk�XgA>?P[ <DOeCFE
�yp�[g`BpU{1<§O�<R?T[ Oe`jX ke{1MmM���`BpeARO.�DM"AROe{4<>QDMFNPXgA	
Ø`j<DNPNPMY`¥?P[ <DOeCFE
[ Oe{1[g`FA>?PMJ?PpeA>?³?Pp�MW{1MY`FA+=mNBA>?PMJ<	��AYobMJ[ O§A+*FobMlp�<@C�?³[gC8�D7 R;D
X <"�bMFN9?PpeARO���NPMFM AFobM§AROe{,?PpeA>?"Q>ARNP[gA>?P[ <DOeC(��<DN'AFobM�[ O�{1[ �J1
��MFNPMFO@?ªp�<@C�?BCª`FARO `BpeARO.�DM§?Pp�M4{1MY`FA+= NBA>?PM0z�= `j<Dc'
eARNBARz�X M
ARc"<Dk�O@?BCF7§K³p�M�M�3;MY`¥?I<DO,?Pp�Mªs&:>f NBA>?P[ <0c"[ �Dp@?Iz
MªAROU<DN21
{1MFNT<	�³cmA	�DO�[ ?Pke{1MmXgARNK�DMFNTC'[ Oe`jMm`FA	
1?Pk�NPMYC8��NP<Dc ?Pp�M�s61»C'p�MFX X
[ O*��NPMFM)AFobMG�b<Dk�Xg{0cmA	/DM9k.
Ø<DO�X =0ARz
<Dk1?)�":;��C"<	��?P<R?BARX${1M�1
`FA+=1CF7$K³p�MJ`Bp�MFc"[g`FARX
MFO�Q�[ NP<DO�c"MFO@?�[gCbARXgC'<TM���

MY`¥?PMY{"?P<_ARX ?PMFN
?Pp�M0M���`BpeARO.�DM§AROe{ <>QDMFNPXgA	
 M�3;MY`¥?BCFE9�yp�[g`Bp `j<Dk�Xg{ peA+QDM0ARO
AD{�{1[ ?P[ <DOeARXLXgARNK�DMlM�3;MY`¥?�<DO�?Pp�M9s&:>fuNBA>?P[ <e7
�»O `j<DOe`jX keC'[ <DO�E%�bM�peA+QDM�

MFN2��<DNPc"MY{,?Pp�M�?eNBC�?21�MFQDMFN9c"MYA"1
C'k�NPMFc"MFO@?W<	��?Pp�Mms&:>f `FA	
1?Pk�NPM_NBA>?P[ <�[ OØ?Pp�Mm{1MY`FA+=0<	�9AYobMD7
K³p�MªQ>ARX k�M��bM�<Dz1?BAR[ O�[gC9NPMFXgA>?P[ QDMFX =Ø[ Oe{1MQ

MFOe{1MFO@?"<	���yp�[g`Bp
<	��?Pp�NPMFM�4@k�[ ?PM§{1[ 3;MFNPMFO@?"C'X <"�y[ O.�	1»{1<"�yOUc"<1{1MFXgCI[gC_keC'MY{U[ O

AD`F`j<Dk�O@?P[ O.�(��<DN³?Pp�MWz�NBAROe`Bp�?P<_?Pp�MWO�ke`jX MYARN³M���`j[ ?PMY{�C�?BA>?PMl<	�
A s�[\7�K³p�[gC"[gCmARO [ Oe{1[g`FA>?P[ <DO�<	�J?Pp�M§NP<Dz�keC�?PO�MYCPCI<	�l<Dk�N"NPM�1
C'k�X ?Y7$t4MWpeA+QDMlARXgC'<_{1Mj?PMFNPc"[ O�MY{m?PpeA>?³?Pp�MJ?P[ c"MYCP`FARX M=��<DNb?Pp�M
C'X <"�y[ O.�	1»{1<"�yO0<	��?Pp�M_NPMY`j<D[ X&AFs�[$[ OØ?Pp�M'F>�@K�M_c"MY{1[ k�c peADC
ATX <"�bMFN�X [ c"[ ?b<	��ARz
<Dk1?�����C8��CF7�vJk�NbM���

MFNP[ c"MFO@?BARXeQ>ARX k�M>��<DN
?Pp�Mbs&:>f NBA>?P[ <�[gC&A5��AD`¥?P<DN�<	��ARz
<Dk1?�?[�b<�X <"�bMFNL?PpeAROW?Pp�MbA+QDMFN21
A	�DMW<	�&M��1[gC�?P[ O.�"?Pp�MF<DNPMj?P[g`FARX6
�NPMY{1[g`¥?P[ <DOeC9��<DN5��NPMFMTz
MFNP=�X X [ k�c§7
K³p�Ml{1[gCPA	�DNPMFMFc"MFO@?�[gC�c"<@C�?bX [ /DMFX ="{1k�M�?P<9?Pp�MlC'<DX [g{;1»C�?BA>?PM�M��J1
��MY`¥?BC³c"MFO@?P[ <DO�MY{�ARz
<>QDMD7�Vl[ QDMFOª?Pp�MW
�NPMYC'MFO@?yX MFQDMFXL<	�&k�Oe`jMFN21
?BAR[ O@?�=m[ O�?PNPMYA>?P[ O.�I?Pp�MYC'MTMFO�Q�[ NP<DO�c"MFO@?BARX
M�3;MY`¥?BCFE�[ ?�A	
.

MYARNBC
?PpeA>?bATc"<DNPM�c"MYARO�[ O.�	��k�X
`j<Dc'
eARNP[gC'<DO'�y[ ?Pp"?Pp�MF<DNPMj?P[g`FARXa
�NPM�1
{1[g`¥?P[ <DOeC_cIkeC�?�AP�³AR[ ?"AØc"<DNPM�?Pp�<DNP<Dk.�Dp�k�Oe{1MFNBC�?BAROe{1[ O.�4<	�
?Pp�M_M�3;MY`¥?BCJ<	��?Pp�MIp�<@C�?WcmA>?PMFNP[gARX�<DO0?Pp�M_z
MFNP=�X X [ k�c A>?P<Dc"[g`
�³A+QDM5��k�Oe`¥?P[ <DO�7IF�<"�bMFQDMFNYED[ ?³[gCb`jX MYARN�?PpeA>?y`jNP=D<��DMFO�[g`³c"[g`jNP<	1
`FARX <DNP[ c"Mj?PMFNBC�<	3;MFNTAROØM���`j[ ?P[ O.��O�MQ�u?P<�<DX���<DNl?Pp�M"c"MYADC'k�NPM�1
c"MFO@?9<	�bX <"�51�MFO�MFNK�D=0{1MY`FA+=*
�p�MFO�<Dc"MFOeA�7mK³p�MF[ NTNPMYC'<DX k1?P[ <DO
AROe{4M�S�`j[ MFOe`j=4ARX X <"� ��<DN9c"MYADC'k�NPMFc"MFO@?BCW?P<0z
M�cmAD{1M@�y[ ?Pp
k�O.
�NPMY`jMY{1MFO@?PMY{,AD`F`jk�NBAD`j=DE&AROe{4?Pp�Mm?PMY`Bp�O�[H4@k�M�<	3;MFNBCTcIke`Bp

�NP<Dc"[gC'Ml[ O0A	
.
�X [g`FA>?P[ <DOeCyC'ke`Bp§ADCy{1MYCP`jNP[ z
MY{�[ Oª?Pp�[gC��b<DNK/;7
K³p�[gC=�b<DNK/ �³ADCJC'k.
.

<DN'?PMY{a[ O�
eARN'?lz�=§t [ ?'?PMFO�z
MFNK� ��O�[ 1
QDMFNBC'[ ?�=DE>?Pp�MJSa`YVlNPMQ�D<DN�n�k�Oe{LE1AROe{'bli1nX�DNBARO@?�O�k�cIz
MFNBCIR�R"1
C.����!�!IAROe{�R�O"1 C	+�O � R�7

, Ì.-0/Dà # à@ã$¾ Ï Ä¥¾FÖ Ö�Ê � Õ�¿»Ç�ÅYÙ Ï ÜDÕ»Ð Ä¥¾FÖ1/YÅYÚDÇ�×�¾FÖ�Ê3254761Ê@é8%
�_¼�Ì�	
	Yê+Í'à
, È�-9�Jà(:&Ú@ëY¾Bè�¾l¾F×�Á��1à �D¾FëY¾j¿'¾RÊ�� Ï ÜDÕBà���ÀBÝ1à3;5<�Ê1ê %
%I¼�Ì�	YÉ %YÍ'à
, É=-�æ à@ã$¾FälÆ>ÜD×@ÀBë �'���Y� > Ê���ÀBÝ@?_ÅRÁ�à3� Ï ÜDÕBà(25A�Ê3%
%I¼�Ì�	 %
%YÍ'B�25A�Ê

	YêRÌ9¼�Ì�	 %
%YÍ'à
, éC- � à3DJà(�³¾jÇ»¿�ä9¾F×@×eÊ�� Ï ÜDÕBà(��ÀBÝ1à�áE25;�Ê3�F	YËYË_¼�Ì�	
	+ÈYÍ'à
, ��- ��à �RÄ Ï1GÅY×DÑgÀBÖ Á�Ê � Ù@Ù@Ö�à(�b¾YÁDÐ ¾j¿¥à � Õ»ÅF¿¥à�25A�ÊeÌ¥É �FÉm¼�Ì�	
	
)+Í'à
, ê=-�Ò�à5?ªà � ÅYÖ ¾F×�¾F×�Á+�Jà � à Î Õ»Ð Ñ Ç�Ð ×@ÅjÝRÐ Ä Ï Ê5� Ï ÜDÕBà���ÀBÝ1à�ÒeÀP¿»¿¥à56�2
Ê
é 	
	"¼�Ì�	
	 �YÍ'à

, %�- �1àC�Jà ?_ÅYÕ»ÀBÖ ÀPÜ>Ê8/Dà>á�à ?"¾j¿ Ï ÀPÇ&¾F×�Á�½là ?_Äjá$¾FäTäTÅY×eÊ /Dà � Ù@Ù@Ö�à
� Ï ÜDÕBà7;34�ÊeÌjÈ
�
%"¼�Ì�	
)Fé>Í'à

, )=-bá�à;ÔWà �>¿'¾ Ï Ö ÀYÊL½là�?_Äjá$¾FäTäTÅY×§¾F×�Á�ÔWà
½là � Ç»è�Ð ×eÊH� Ï ÜDÕ»Ð ÄBÕ
Î ÅRÁ@¾BÜI;3J_×eà3)lÙ�¾jÇ»¿yÌYÊ1É+ÈI¼�Ì�	
	
	+Í'à

, 	=- � à � ÅY×>¿'¾F×@ÀBÖ Ö Ð �'���Y� > Ê # Ú@ÄBÖ�à � ×@Õ�¿»Ç¥àK?_ÀP¿ Ï à;Ð ×L� Ï ÜDÕBà �NM 6(O
È
%FÉ"¼�Ì�	
	Yê+Í'à

, Ì¥Ë=-9��à � Ð Ç�ÀBÕ�¿�ÅY×@ÀYÊ1�bÐ Ç�ÛYÐ ×@Ð ¾ �1à�� Ï Ð Ç�Ö ÀPÜ>ÊLá&ÅFÇ'¾FÖP?ªà
ã$¾FÛYÖ Ð ×eÊ �1à :là
� Ç'¾F×@ë�á Ï ÚeÊ5Q �@�$´Y�g�SR��F�g�����F�9��¨��g�@� Q �+�B� ����¨�°��P�F���'�@�'� Ê8/YÅ Ï ×æUÐ Ö ÀPÜUT �RÅY×@ÕBÊ � ×@ÄYà Ê�Ì�	
	
)TÙeà � Ó\É %>à

, ÌYÌ.- � à �HV �BÀB×RÆ1ÀPÇ�ÛFÓ �RÀBÖ ÅjÝ+À �'�L�Y� > Ê # Ú@ÄYà
� Ï ÜDÕBà � 25A�O_¼�Ì�	
)
)+Í&ÌYà � ×DÓ
ÑgÅFÇ�ä9¾j¿�Ð ÅY×�ÀPÞR¿»Ç'¾FÄP¿�À¥Á"Ñ Ç�ÅYä�¿ Ï À � # �R½ � Á@¾j¿'¾FÆ�¾FÕ»ÀJÇ�ÀBÝRÐ Õ»Ð ÅY×
ÅFÑW�¥Ó �RÀBÙDÓ�ÈFËYËYËRÊ�Ú@Õ»Ð ×@ÛJ¿ Ï À #F# ½�áUÃb×@Ö Ð ×@À³½y¾j¿'¾	�RÀPÇ�ÝRÐ ÄBÀYà

, ÌjÈ�-�½là8��à �³¾jÇ»¿»Ç�ÀBÀ�¾F×�Álæ à �³¾jÇ»¿»Ç�ÀBÀYÊ(�LÇ�Å>ÄYà8��Å¥Ü>à �RÅ>ÄYà1¼�ÒeÅY×�ÁDÅY×1Í
X <(;�OeÊ3	_¼�Ì�	YÉ �YÍ'à

, Ì¥É=- � à��b¾BÜ>Ê �'���Y� > Ê�� Ï ÜDÕBà�ÒeÀP¿»¿¥à�ãE25;3;�Ê�ê
	"¼�Ì�	
	
	+Í'à
, ÌBéC-F?ªà5:làeÒeÀBÀYÊ �'�b�Y� > Ê # Ú@ÄBÖ�à � ×@Õ�¿»Ç¥à�?_ÀP¿ Ï à1� Ï ÜDÕBà5��ÀBÕBà � 25J3J�Ê

�FÉYê"¼�Ì�	
	
	+Í'à
, Ì=��-F?ªà � ¾FÖ À¥¾ � �BÐ�Ê�½làY?_Äjá$¾FäTäTÅY×4¾F×�Áaæ à Î à��D¾F×�ÁDÀPÇ�ÕBÊ � � �
á&ÅY×DÑgÀPÇ�ÀB×@ÄBÀZ�LÇ�Å>ÄBÀBÀ¥ÁDÐ ×@ÛYÕ[;�O74�Ê�êYÉ
)"¼�ÈFËYËYË+Í'à

, Ì¥ê=- � à �1à3�;ÅFÇ»¿�ÀPÇ �'���Y� > Ê # Ú@ÄBÖ�à � ×@Õ�¿»Ç¥à3?_ÀP¿ Ï à3� Ï ÜDÕBà���ÀBÕBà � 23232
Ê
Ì=%
�_¼�ÈFËYËYË+Í'à

, Ì=%�-9��à@Ò�àRÔyÀBÖ Ö ÀPÜ �'�$�Y� > Ê # Ú@ÄBÖ�à � ×@Õ�¿»Ç¥à�?_ÀP¿ Ï à�� Ï ÜDÕBà���ÀBÕBà � 23232
Ê
Ì=%FË"¼�ÈFËYËYË+Í'à


