
��� �����	��
������������
���
���� ��� �!�#"#��� 
�� ����$%�'&)(��*�'"+
�� ,.-/��� (0�1"+
��
�2��&)
�(�������(0�

3547684:9<;>=@?BAC=EDGFH?BACI JLKNMPORQ'MP;BOGFS; 6UTVFSWCAPFHX�YZ4C[	FH\>D^]EFS;

_ KN`�WCMPTVFS;ba�;>\cAd=ETVFH\eTBMP;BFgfGXdh�ijFH\cAdXPKN]EKGOGk�lmf#noKG;>f#TVKG;Bk
J<FSWpf#;BTB`�FHXqTbKGr _ KN`�WCMPTVFS;L6U\S=EFHXd\eFH?

I J<FSWpf#;BTB`�FHXqTbKGrms%]EFH\eTV;>=t\SfG]ufGXdh _ KN`vWCMPTVFS;1s%XdON=@XPFSFS;>=@XdO
iwFH\>Ax�FSWoKG;BT)i1x<y#zGzGz+{|zN}

i)APFL~LXd=E�GFS;>?B=@T|k!KGr�iwFe�PfG?bf#Tba<Md?VTB=@X
\Sf#;BTc�L\S?S4�MPTVFe�PfG?S4:FHhdM����)�)� 4�\S?S4�MPTVFe�PfG?S4:FHhdMp�+Md?BFS;>?c�+\Sf#;BT

� �8�c�>�S�N���
���G�������L���c���N�N�������� ��¢¡�£¤ ����8�c��¥H¦��§��¨t¥�¡|���c�)¥H��©«ª	�����<�+��ª	�>������¡%����¥H�q¡| E¡|������¡%���G¬���N �®P¯	°��S£m�>±��c�>²P®^�#���
£¤ ����m¡��>¥��� §���%¥�¡³¡��>ª	 E�>����©G�q�V�����p©G�c±# ��>�c¡o¡��N�� ��N´1£¤ ����# ����B���c¥�¡|�w���G¬���N �®��>��ª	ª<�N�N E�>¥H�� ����1©G�c��¥eµG¡>¯C¶�<���N E¡
���>®^�����>²p£w�L�B·G®N�������b�¸£w�¹ª	�B���N�G©N¡' ��R£¤�N E���R®����G�B�¢¡�¡����º®N �®^�>�� ��N�c¡%�H¨w���N�L¨@�G���N���<ª*¥eµ�¦^�	©G�c¡� ����N�¢©¼»
©N�>�>®1®� §®^�>�� ��N�¢¡q£¤ §���º�E¥������o¡|�������B���N���c¡d�c¥H®�¥��B §�� ��¢¡q¥���©1¡|�������d®N �®q�c�§ ��N�¢¡^£¤ 7���1¡|ª*¥��§�H¡|�������B���N���u�>¥�®�¥��> 7�� ��c¡>¯
½��<®q�c�|¨@����ªZ���N�º¡¸����©Gµ¹¨@���%¾N¨E���>�>�«©G §¿^�c���c���º�B���G��´#¡À¥H��©v¥��B����¡�¡�¡��>±��c�¼���¢���N�N�������� ��c¡>¯w½��L¡|�N�S£0����¥S�
¨@���À¦^�H���R©G�c¡� ����¹ª	�B���N�G©N¡���®G�� �ª*¥H�P®^�>��¨@����ª*¥H�q�B�' E¡¤��¦G��¥H ��N�¢©g£¤���>�¼������¥Hª	���N�+���H¨³��¡��B¨@�N�8������ ��%®^�>�
®� §®^�>�� ��N�	¡|��¥H���	�B�������c¡�®q����©N¡º���«¥�©G�>�E¥eµv��¨¤Á¹¨t¥��G¬Â���G��¬Ã��¨E¬Ä¨@���N�*Åt�oÆ%Ç+È�¯¹½��*®N���c¡��>�+�b¥H���B·#���>�+�� �������¨
���N� ��®G�� �ª*¥��³®N �®q�c�§ ��N�	¡|����©Nµ« ��ÊÉÌË>ÍÄ¯�½�� ¥���¡���¡¸����©Gµ!�����*�B¿U�c�B���H¨����N�g¡� �Î>�	¥H��©��E¥H���>�q�BµR��¨��B�� 7�� E�>¥H�
ª	 E�>���+¥H�����N §���c�B���N��¥H�w¡¸�������B���N���c¡L����®^�>��¨@����ª*¥H�q�B�H²mª	�c¥�¡|�N���c©� ��� ���¡|�������V�� �����¡�®q�c� �BµG�>�§��Å@¶¸Ï�Ð�È�¯u½��
Ñ ��¥��+�� §¨@µ ���N�b�>¿^�¢�V�'�H¨o�������E¥S���>���>µ ��¨j¡¸�������B���N���c¡%¥H��©R¡|�N�S£0����¥S�%���N�<¥��>�>�c¡�¡�®^�>��¥��§�� ��c¡¤��¨o���N�<���>±��c�§¬
Ë¹�>¥����N�H²³���N�g¦���¥�������®N���c©G E�V�����b¥���©����N�  ���¡|�������B�� �����£¤ ���©G�S£Ò��¥e±��	�����g�E¥H�����¢¡¸�)�>¿^�¢�V�L���¶¸Ï�ÐÀ¯8¶�
¥�©N©G §�� ����P²G£w�1¥H�E¡�� Ñ ��¥��+�� §¨@µL���N�1�>¿^�¢�V����¨p¨@�N�q�V�� �����¥H�U�N�N §���>·#�¢�B�G�� ���� �E¥H���>�q�B ��c¡w���¹¶¸ÏmÐÀ¯

Ó



1995 1996 1997 1998 1999 2000
0

100

200

300

400

500

600

700

800

C
lo

ck
 S

pe
ed

 (
M

H
z)

HP
Mips
AMD
Alpha
Pentium
PowerPC
Sun

��=@ONMP;BF Ó���� ;BK^\eFH?>?VKG;b\S]EKU\BD�;>f#TVFH? Ó������ {�y#zGzGz
	 
��������������������

3 =@\e;BKGWd;BKU\eFH?B?VKG;c?ÀAdf��GF�noFSFHX!=@`�Wd;BK��^=tXPO*=@X�WoFS;BrÃKG;>`vfGXd\eF�f#WdWd;BK��U=@`Rf#TVFH]Ek�f#T%TBAPF�;>f#TVF<KGr��Nz+{ � z�� WoFS;%kGFHf#;
K��GFS;!TBAPF�]tfG?VTRhPFH\SfGhPFG4 i)Ad=@?�=t`�Wd;BK��GFH`�FHX�T!=@X�WoFS;BrÃKG;>`vfGXd\eFAdfG?RnoFSFHX ]@f#;BOGFH]Ek�hdMPF�TVK0=@`�Wd;>K��GFH`�FHXqTB?
=@X�\S]EKU\BD0rÃ;BF� qMdFHXd\S=EFH?vfGXdh�=t`�Wd;BK��GFH`�FHX�TB?R=@X"!$#&%('*)(+-,.'*!*/�#-%�0-12)3,�45,7681:9*; � _�< 4¤Y Ad=t]EF�Wd;BKU\eFH?B?VKG;RhPFH?>=EONXd?
Adf��GF�n8FHXdF2=CTVFHh�rÄ;>KN` =t`�Wd;BK��GFH`�FHX�TB?R=@X0n8KGTBA�\S]EKU\BD�fGXdh>; � _�? ?VKN`�FhdFH?B=EONXPFS;>?¼Adf��GF�FH`�WCAdfG?>=A@SFHh�=@`¼{
Wd;BK��GFH`�FHXqTB?v=@X�\S]EKU\BD/rÃ;BF� ^MPFHXd\ek ? fG?�\SfGX�noF�?VFSFHX�rÃ;BKN`B�¤=EONMP;BF Ó 4>C<TBAdFS;>?¼AdfH�GF�rÃK^\SMC?VFHh0TBAPFH=E;¼F2D8KG;>TB?
KNX =@`�Wd;BK��^=tXPOv=@Xd?VTV;cMd\eTB=EKNX�TBAP;>KNMPONAPWCMPT ? fG?<?>APK��bX�=@XE�¤=EONMd;BFgy^4bQºKGTBA hPFH?B=EONX�f#WdWd;BKNfG\cAPFH?<AdfH�GF¼kU=EFH]@hPFHh
?B=@`R=@]@f#;1=@`�Wd;>K��GFH`�FHXqTB?)=@X�WoFS;BrÃKG;>`vfGXd\eF*fG\e;>KN?B?)Wd;>K^\eFH?B?BKG;)OGFHXPFS;>f#TB=EKNXC?S4

;�`�Wd;BK��GFH`�FHXqTB?¤=@XF; � _ \SfGX¹noF']@f#;BOGFH]Ek f#TVTV;c=EnCMPTVFHh¹TVK	=@XdXPK��+f#TB=@�GF'f#;c\>Ad=ETVFH\eTBMd;>fG]UhPFH?B=EONXd?�fGXdh¼=@XC\e;BFHfG?VFHh
\Sf#WCfG\S=ET�k�KGr�`v=@\e;BKNf#;c\>Ad=ETVFH\eTBMd;>fG]u\eKN`�WoKNXPFHXqTB?S4)6U`vfG]@]EFS;1TVFH\cAdXPKN]EKGON=@FH?�Adf��GF FHXdf#np]EFHh�rÂf#nd;>=@\Sf#TB=EKNX�KGr¤`�KG;BF
TV;>fGXd?>=@?VTVKG;>?jKNXU{|\>Ad=@Wu4wi)AC=@?uf#nC=@]t=ET|kLAdfG?j=tX	TBMP;>XgfG]@]EK��ºFHh f#;c\>Ad=ETVFH\eTB?mTVK<hPFS�GKGTVFº`vKG;BFÀTV;>fGXC?B=@?VTVKG;>?jTVK�`v=t\e;BKNf#;V{
\>AC=ETVFH\eTBMP;>fG]m?VTV;>Md\eTBMd;BFH?�hdFH?B=EONXPFHh�TVK«Fe�UTV;>fG\eTLWd;BKGOG;>fG` WCf#;>fG]t]EFH]@=@?B`4'ibAPF KGTBAPFS;LWCf#;cfG`�FSTVFS;<\eKNXqTV;>=EnpMPTB=@XPO
TVKWd;>K^\eFH?B?BKG;*WoFS;BrÄKG;c`vfGXd\eF�=@?	\S]EKU\BD rÃ;BF� qMdFHXd\ekG4G;�`vWd;BK��GFH`vFHX�TB?g=@XÊ\S]EKU\BD rÄ;BF� ^MPFHXd\ek f#;>=@?BFv=@X WCf#;BT	rÃ;BKN`
;BFHhdMC\S=@XPO�TBAPFRfG`vKNMdX�TgKGr'�%KG;BDÊhPKNXdFvFHfG\>A�\ekU\S]EFRfGXdh5fG]@?VKrÃ;BKN` \cAdfGXPOGFH?¹=@XÊWd;>K^\eFH?B? TVFH\>AdXdKN]EKGOGkG4�i)APF
?BAPKG;>TVFS;�ONf#TVF�]EFHXdOGTBAd?�KGr³?B`vfG]@]EFS;¤TVFH\cAdXPKN]EKGON=@FH?À=@`�WC;BK��GF)?V��=ETB\>Ad=tXPO	?VWoFSFHh¼KGr8TV;cfGXd?B=@?VTVKG;c?¤fGXdh�TBAPFS;BFSn^k¼APFH]EW
fG\>AC=EFS�GF	Ad=EONAPFS;º\S]EK^\>D�rÄ;>F� qMPFHXC\S=EFH?S4¤a�XdKGTBAPFS;%F2DoFH\eT'KGr³rÃf#nC;>=@\Sf#TB=@XPO¹hPFS�U=@\eFH?%=tXR?B`vfG]t]EFS;�TVFH\>ACXPKN]EKGON=EFH?'=@?%TBAPF
=@Xd\e;>FHfG?B=@XPO¼hPKN`v=@XCfGXd\eFLKGrj�b=E;>FLhdFH]@fHkU?S4�a<?'TVFH\>AdXPKN]@KGOGk�?>\SfG]EFH?1TBAPFL;BFH?B=t?VTBfGXd\eF	KGrw=tX�TVFS;>\eKNXCXPFH\eTB?)=@Xd\e;>FHfG?VFH?
�bAd=t]EF'TBAPFH=E;%\Sf#WpfG\S=ETBfGXd\eF<;BFH`vfG=@Xd?À`�KG;BF)KG;']EFH?B?�\eKNXC?VTBfGX�TS4%i)APF)F2DoFH\eT%KGroTVFH\cAdXPKN]EKGOGkR?>\SfG]@=@XPO	KNX!=@XqTVFS;>\eKNXU{
XPFH\eTB?%=@?¤TVK =@XC\e;BFHfG?VF1TBAPF)x _ Wd;BKGWCf#ONf#TB=EKNXRhPFH]@fHkG4H;�X�?BAPKG;>T ? fG?�TVFH\cAdXPKN]EKGOGk�?B\SfG]@FH?��b=E;>FºWC;BKGWCf#ONf#TB=EKNX«hPFH]@fHk
=@Xd\e;>FHfG?VFH?�;BFH]tf#TB=E�GF)TVK¹TV;>fGXd?B=@?BTVKG;À?V�b=ETB\cAd=@XPO*hdFH]@fHkEI:yKJ¸4¤YÒAd=@]EF1��=E;BFH?�f#;BF�Wd;BFHhd=t\eTVFHh�TVK OGFSTº?B]EK��ºFS;'=@X�rÂMPTBMP;BF
TVFH\>ACXPKN]EKGON=EFH? ? TBAPFgKNXP{|\>Ad=EWÊ\S]EKU\BD rÃ;BF� qMdFHXd\ek�=@?<Wd;BKKLVFH\eTVFHh TVK�;>=@?VF¼?BMPWoFS;V{|]t=@XPFHf#;>]EkMIONKJ¸4 ibAd=@?<\eKN` nC=tXdf#TB=EKNX
KGr¤?B]EK�� �b=E;BFH?bfGXdh�;>f#WC=thd]EkR=@XC\e;BFHfG?B=@XPOv\S]@K^\>D!rÃ;BF� ^MPFHXd\S=EFH?)�b=@]@]8;BFHhdMC\eF*TBAPF f#;BFHfvKNXTBAPF \cAd=EWTBACf#Tb\SfGX�noF
;BFHfG\cAPFHh�=@X�fR?B=@XPON]EF	\S]EKU\BD�\ekU\S]EFPI:yKJ¸4

;�`�Wd;BK��^=tXPOQ; � _ ;BF� qMC=E;BFH?º`v=@\e;BKNf#;>\cAd=ETVFH\eTBMP;cfG]p?VTV;cMd\eTBMP;BFH?%TVK¹?BTVKG;BF�;cMdX�TB=t`�F�?VTBf#TVF	=@XdrÄKG;>`Rf#TB=EKNX³4m9�K��1{
FS�GFS; ? WoK^KG;'?>\SfG]@=@XPO¹KGrj�b=@;BFH?'fGXdh�=@Xd\e;BFHfG?B=tXPOg\S]EKU\BD!rÃ;BF� qMdFHXd\S=EFH?º�b=@]@]p=@Xd\e;BFHfG?BF<X^Md`gn8FS;'KGrm\ek^\S]EFH?'TVKvfG\S\eFH?>?
TBAPFH?VF<?VTV;>Md\eTBMd;BFH?S4¤aÒAd=EONA�WoFS;BrÃKG;>`vfGXd\eF�hPFH?B=EONX���=@]@]PAdf��GF�TVKgnCfG]@fGXd\eF)TBAdF�fG\S\eFH?B?']@f#TVFHXd\ek¼KGr³DGFSkv`v=t\e;BKNf#;V{
\>AC=ETVFH\eTBMP;>fG]p?VTV;>Md\eTBMP;>FH?ÀfGXdhRTBAPFb\S]EKU\BD�rÃ;BF� ^MPFHXd\ekG4¤i)Ad=@?�;BFSWoKG;BT�Fe�PfG`v=@XPFH?¤T��%K¼=@`�WoKG;BTBfGXqTÀ=@?>?BMPFH?¤TBAdf#T%�b=@]@]
APFH]EW�hdFH`�KNXd?VTV;>f#TVF�TBAdFvTV;>fGhPFSK�D³?	noFST|�ºFSFHX/\S]EKU\BD rÃ;BF� qMdFHXd\ek fGXCh WC=EWoFH]@=@XPF¹hPFSWdTBAR9?VTV;cMd\eTBMP;BFv?B=8@SF <TS 9f <
TBAPF)?B\SfG]tf#nC=@]@=ET�k*KGro`v=@\e;BKNf#;>\cAd=ETVFH\eTBMP;cfG]P?VTV;>Md\eTBMP;>FH?¤fGXdhU9Ân < TBAPF)=@`vWCfG\eT�KGr8?VTV;cMd\eTBMP;BF)]@f#TVFHXC\ek¹fGXdh�\Sf#WpfG\S=ET|k
KNX�WoFS;BrÃKG;>`vfGXd\eFG4
i)AdF«;BFH`RfG=@XdhPFS;¼KGrbTBAC=@? ;>FSW8KG;>T¼=t?gKG;>ONfGXd=A@SFHh�=@X0TBAPF�rÄKN]t]EK��b=tXPO�rÂfG?BAd=EKNXu4M;�X�?VFH\eTB=EKNX y��ºFhPFH?B\e;>=@n8F

TBAPF!`�FSTBAPKUhPKN]EKGOGkÊMd?VFHh/TVK�?B\SfG]EF«`v=@\e;BKNf#;>\cAd=ETVFH\eTBMP;cfG]À?VTV;>MC\eTBMP;BFH? fGXCh�KNMP;¹fG?B?BMd`�WCTB=EKNXd?L;BFSONf#;>hC=@XPO�APK��

Ó



1995 1996 1997 1998 1999 2000
0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

Sp
ec

In
t/

M
H

z

HP
Mips
AMD
Alpha
Pentium
PowerPC
Sun

�¤=EONMP;>F y ��� KG;c`vfG]@=A@SFHh�WC;BK^\eFH?>?VKG;)WoFS;BrÃKG;>`vfGXd\eFG9|6^WoFH\2;�X�Tc�+3�9 @ <

¶�+���c���>� �8����¥H�� ��N��Ïo�� ����
ËcÁ�ÇN¯ ��Îc §® Ë��#Ë�¯ ¡�£¤ �ª
Ë����G¯ ±#®N� Ë����#¯ ª	���� �©
Ë��SÁG¯ ���c� Ë���	N¯ ¥�®N®N���
Ë�
NË�¯ ª*�B¨ Ë����+¯ ª	�c¡�¥
Ë���#¯ ®�¥���¡��>� Ë���
G¯ ��¥������>�
�����#¯ �>��� Ë���N¯ ¥��|�

����	N¯ ®^�>����¦Nª	´ Ë�
�	G¯ � Ñ ��¥�´��
���HÁN¯ ¦NÎc �®�� Ë�
�
N¯ ¥�ª	ª	®
	����G¯ �¸£w���§¨ Ë�
�G¯ �����>¥�¡

imf#nC]EF Ó�� 6 � s _ y#zGzGz!QºFHXd\>AC`vf#;BDU?

TBAPFv?VTV;cMd\eTBMP;BFH?	f#;BF�Wp=EWoFH]@=@XPFHh³4¼6^FH\eTB=EKNX N!Wd;BFH?BFHX�TB?*f�?BTBMdhPk�KGrºTBAPFv?VFHXC?B=ETB=E�U=ET|k�KGr ; � _ ��=ETBA ;BFH?VWoFH\eT	TVK
=@XdhC=E�^=thdMdfG]º?VTV;>Md\eTBMP;>F]@f#TVFHXd\ek fGXdh \Sf#WCfG\S=ET|kG4 6UFH\eTB=EKNXd?��5fGXdh � Fe�UfG`v=tXPFT|�ºK5hdFH?B=EONX `�FSTBAdK^hPKN]@KGON=EFH?
rÂMPTBMP;BFvhPFH?>=EONXPFS;>?*\eKNMC]@h/fGhPKGWCT � 9f < WC=EWoFH]@=@XPF¼?B\SfG]@=tXPO ? �bAdFS;BFH=@X TBAPF!\Sf#WCfG\S=ET|kÊKGr1TBAdFR?VTV;>Md\eTBMd;BFH? =@?*DGFSWdT
\eKNXd?VTBfGXqTbfGXdh�TBAdFH=E;)fG\S\eFH?B?b]tf#TVFHXd\S=EFH?)f#;BF*?>\SfG]EFHh�WoFS;1TVFH\>AdXdKN]EKGOGk�fGXdh�\S]EKU\BD!rÄ;BF� ^MPFHXd\ek�fGXdhM9Ân < \Sf#WpfG\S=ET|k
?B\SfG]@=tXPO ? �bAPFS;BFH=tX�TBAPF�fG\S\eFH?B?v]tf#TVFHXd\ek�KGr�?BTV;>Md\eTBMP;BFH?¼=@?¹APFH]@h0\eKNXd?VTBfGXqTvfGXdh5TBAPFH=E;�\Sf#WCfG\S=ETB=@FH?¹f#;>F�?>\SfG]EFHh
�b=ETBA TVFH\cAdXPKN]EKGOGkG4 ;�XÊ?BFH\eTB=EKNX5}!�ºFR?VFH]EFH\eT TBAPF�noFH?VT	WoKN?B?B=EnC]@F¹hPFH?>=EONXÊ\eKNX =CONMP;cf#TB=EKNXd?	rÃ;BKN` TBAPFR\Sf#WpfG\S=ET|k
fGXdh�WC=EWoFH]@=@XPF	?B\SfG]t=@XPOR`�FSTBAdK^hd? ? TV;>fGhd=tXPOvK�D/?VTV;>MC\eTBMP;BFg\Sf#WpfG\S=ET|k�f#ONfG=tXd?VT�=@TB?�fG\S\eFH?B?L]@f#TVFHXC\ekfGXdh�?BFH\eTB=EKNX
�¼?BMC`v`vf#;>=A@SFH?'TBAdF	;BFH?BMd]ETB?bfGXdh�Wd;BFH?VFHXqTB?)TBAdF*\eKNXd\S]@Md?B=@KNXd?S4

� � � ������G��� �����

���! "$#&%('*)!+-,.#!/1032546,.7*/98�/1)&/1:�;

iwK�?BTBMdhPk�TBAPF F2DoFH\eT�KGr*TVFH\>AdXdKN]EKGOGk ?>\SfG]@=@XPO5KNX `v=@\e;BKNf#;>\cAd=ETVFH\eTBMP;cfG]bWC=@W8FH]t=@XPF ? �%FÊ\cAPKN?VF TVK�?B\SfG]EF TBAPF
a<]EWCAdf y Ó yG}K�v\eKG;>F<?B=tXd\eF�=ETº=@?%;BFSWd;BFH?VFHXqTBf#TB=E�GFLKGruf¹`�K^hdFS;>X«AC=EONAvWoFS;BrÃKG;>`vfGXd\eF<hPFH?B=EONXu4mi)AdF�a<]EWCAdf¹y Ó yG}K�
Wd;BKU\eFH?B?VKG;�=@?1=@`�WC]@FH`�FHX�TVFHh�fG?�fv?VFS�GFHX?BTBf#OGF WC=EWoFH]@=tXPF�\Sf#WCf#np]EF	KGr¤=@?B?BMd=tXPO¹MdW�TVKvrÄKNMd;b=@Xd?VTV;cMd\eTB=EKNXd?ºFS�GFS;Bk
\ekU\S]EFG4 i)APF�`�FH`vKG;BkKG;BONfGXd=8@Hf#TB=EKNX rÄKG;	TBAC=@?bWC;BK^\eFH?>?VKG;*\eKNXd?B=@?BTB?�KGrº]EFS�GFH]�{ Ó =@Xd?BTV;>Md\eTB=EKNX fGXdh hdf#TBf�\SfG\>APFH?
fGXdh!fgMCXd= =CFHhv]@FS�GFH]�{�y \SfG\cAPFG4%ibAPF�=@XC?VTV;>Md\eTB=EKNXR\SfG\>APF*=@?%hd=E;BFH\eTº`vf#WdWoFHhRfGXCh«fG\S\eFH?B?>=EnC]EFL=@XRf¹?B=@XdON]EFb\ekU\S]EFG4
i)APFghdf#TBf«\SfG\cAPF�=@?�y�{¸�'fHk�?VFST<fG?>?VK^\S=tf#TB=E�GF¹fGXCh�AdfG?<fGX�fG\S\eFH?>?<]tf#TVFHXd\ek�KGr NR\ekU\S]EFH?S4)QºKGTBA ]EFS�GFH]�{ Ó \SfG\>APFH?
f#;BFg}K�N[ Q =@X�?B=A@SF*fGXdhTBAPF ]EFS�GFH]�{�yv\SfG\>APF =t?by#3�Q ]tf#;BOGFG4

�dKG;¼KNMP;gFe�^WoFS;>=t`�FHX�TBfG]%?B=@`¹Md]@f#TB=EKNXC?	�%F�Md?VFHh5f�?B=t`gMd]tf#TVKG;ghPFS�GFH]EKGWoFHh5nqkÊJLFH?B=@D+fGX ? FST¼fG]4 I ��J¸4�i)Ad=@?

y



Ðm¥�®�¥��> 7�¸µ�Åt¦N §��¡�È �Ò�c�+���� §�¢¡ �m 7��¡��S�>�+����µ Ïo���|��¡ �C¥H���c���Bµ
�uË'¶Â¬|Ðm¥����N� �NË���� Ë�� �NË�� Ë Ë
�uË	��¬|Ðm¥������ �NË���� Ë�� �NË�� � 	
� �*Ðm¥������ Ë¢Á�
 ËcÁ�� Ë����SÇ � Á
¶Â¬����� Á�� Ë���
 Ç�Ç Ë Ë
��¬����� Á�� Ë���
 Ç�Ç � Ë

�d�G�>¥��P®N���c©U¯ 	�� Ë�� 	 Ë �N¯ �
�d�G�c¥H�P�N E¡|������µ Ë���� Ë�� Ë�� Ë �N¯ �
� ����¦�¥H�U®N���c©U¯ 
�� Ç�� � Ë Ë
Ðw�N�� ��>�%®����¢©U¯ 
�� Ç�� � Ë Ë
�¤�c����©G�>��¦N�N¿^�c� Ë���� 
�� Ë���
 
 Ë
�¤�>��¥�ª	�	p¥�¦N��� 
�� 
�� Ë Ë�� Ë
¶¸¡�¡��N�'£¤ ���©G�S£ 
�������	���� ��� Ç�� 
��SÁ Ë
�¤�>�� �¡|���c�m�8 ���� ��� 
�� Á�Ç Ë�� Ë

imf#nC]EF y � _ f#WCfG\S=ETB=EFH?)KGrm?VTV;cMd\eTBMP;BFH?)MC?VFHh=@X�hPFH]tfHk�\SfG]@\SMd]@f#TB=EKNXC?

?B=@`¹Md]@f#TVKG;*`vK^hPFH]t?LTBAPFRa<]EWCAdf�y Ó yG}K� `v=@\e;BK#{|f#;>\cAd=ETVFH\eTBMP;>FvTVK�b=ETBAC=@X Ó�� � FS;B;BKG;�4vYÊFR?B=@`¹Md]@f#TVFHh noFHXd\cAU{
`vf#;BDU?�rÄ;BKN` TBAPFv6 � s _ y#zGzGz�?BMd=ETVF rÄKG;LMPW�TVK � zGz!`v=@]@]@=@KNX�=@Xd?VTV;>MC\eTB=EKNXd?S41imf#nC]EF Ó ]@=@?VTB?bTBAPF noFHXd\cAd`vf#;BDU?
Md?VFHh0rÃKG;�KNMP;v?B=@`¹Md]@f#TB=@KNXd?S4M;�X5TBAdF!;>FH?VT¼KGr�TBAd=t?¹?BFH\eTB=EKNX��%FhdFH?B\e;>=EnoFRTBAdF�`vFSTBAPK^hdKN]EKGOGk5Md?BFHh�TVK�?B\SfG]EF
`v=@\e;>KNf#;>\>Ad=@TVFH\eTBMP;>fG]u\eKN`�WoKNXPFHXqTB?S4

��� � 2 /98�4 )!#!0*: 25#���� /���+���� 7*#!, 4�� , '�� + ) " ,�� '�� ,.'�� 4� 

iwK�FH?VTB=@`vf#TVF�TBAPF�fG\S\eFH?B?�]@f#TVFHXC\ek0KGr	`v=t\e;BKNf#;>\>AC=ETVFH\eTBMP;>fG]�?VTV;>Md\eTBMP;>FH?��%F�`�K^hdFH]1TBAPFH` MC?B=@XPO _ fG\eTB=FI � J¸4
_ fG\eTB=8=@?ºfGX«fGXdfG]@kqTB=@\SfG]pTVK^KN]CTBAdf#T'`�KUhPFH]@?%fG\S\eFH?B?1fGXdhR\ekU\S]EF<TB=@`�FH?%KGru\SfG\>APFH?1fGXCh«\SfG\cAPFe{|]@=EDGF	\eKN`�WoKNXPFHXqTB?S4
! =E�GFHX�f¼?VWoFH\S= =8\�\eKNX =pONMP;>f#TB=EKNX S TBAPF	?B=A@SFLKGrjTBAdFL\SfG\cAPF ? \SfG\cAPF*nC]EKU\BD«?B=A@SF ? fG?B?VKU\S=@f#TB=E�U=ET|k ? TBAdFLX^Md`gnoFS;ºKGr
fGhdhP;>FH?B?ÀfGXdhRKNMPTVWCMPT%nC=ETB?�fGXChRTBAPF<XqMC` noFS;�KGr³WoKG;BTB? S TBAPF�TVKqKN]8\eKN`�WCMPTVFH?%TBAPF<fG\S\eFH?B?'hPFH]@fHk�KGr³TBAdF�\SfG\>AdFG4
_ fG\eTB=1`�KUhPFH]@?�hC= D8FS;>FHX�T¹WCf#;BTB?�KGr<\SfG\>APF�\S=E;>\SMd=ETV;>k�nqk0hPFH\eKN`�WoKN?B=@XdO TBAdFH` =@X�TVKÊ?B=t`�WC]EF!x _ F� qMdf#TB=@KNXd?S4
i)APF TVKGTBfG]whPFH]tfHk�KGr¤TBAPF \S=@;>\SMd=ET)=@?bTBAPFg?>Md` KGr¤TBAPF¹hPFH]@fHkU?)KGr¤FHfG\cA�=tXdhd=E�U=@hdMdfG]8\eKN`�WoKNXPFHXqTS4)i)APF*KG;c=EON=@XdfG]
�GFS;>?B=@KNX�KGr _ fG\eTB=j`�K^hdFH]@?'f�\SfG\>APF¹f#T)zU4Ìy � `v=@\e;BKNX�TVFH\cAdXPKN]EKGOGk ? abONf#;>�ºfG] ? FST�fG]4 I:}KJuFe�^TVFHXChPFHh�TBAPF	TVK^KN]oTVK
`�KUhPFH]³\SfG\>AdFH?�f#Tb?>`vfG]@]EFS;1TVFH\cAdXPKN]EKGON=EFH?H4
YÊF	`�KUhPFH]pTBAPF�rÃKN]@]EK��b=@XPO¹`v=@\e;BKNf#;c\>Ad=ETVFH\eTBMd;>fG]p?BTV;>Md\eTBMP;BFH?ºMd?B=tXPO _ fG\eTB= � =tXd?VTV;>Md\eTB=@KNXRfGXdh�hdf#TBf¹\SfG\>APFH? ?

;BFSON=@?BTVFS; =p]EF ? nd;>fGXd\cA*Wd;>FHhd=@\eTVKG; ? TV;>fGXd?B]@f#TB=@KNX ]EK^KGD�{|fG?>=@hPF¤nCM DoFS; 9i1lmQ < ? ;BFSON=@?BTVFS;j;BFHXdfG`vFÀTBf#nC]EF ? =@Xd?BTV;>Md\eTB=EKNX
=@?B?>MPFL�b=@XdhPK�� fGXdh�;BFe{¸KG;chPFS;)nCM DoFS;�9Âx CLQ < 4pi)AdF*?VTV;>Md\eTBMP;>FH?1�%FS;>F \eKNX =CONMP;>FHh�fG?b?BAPK��bX=@X�imf#nC]EF y^4
i)AdF!=@XC?VTV;>Md\eTB=EKNX5fGXdh�hdf#TBf i1lwQ'?¼f#;BF�`�KUhPFH]EFHh0fG?�\eKNX�TVFHXqT�{|fG\S\eFH?B?B=@nC]EF`�FH`�KG;c=EFH? 9 _ a�3 < �b=ETBA � }

nC=ETB?)�b=@hPF	TBf#ON?b{ � � nC=ETB?1KGr��U=E;BTBMdfG]ufGhChP;BFH?B?)fGXCh � nC=@TB?1TVKR;BFSWC;BFH?VFHXqT)TBAPF fGhdhd;BFH?B?b?BWCfG\eF X^Md` noFS;H4%s%fG\cA
FHXqTV;Bk KGrºTBAdFRi1lwQ =t? ����nC=@TB?L�b=@hPF�TVK�;BFSWd;BFH?VFHXqT*TBAPFRWCA�kU?B=@\SfG]¤fGhChP;BFH?B?S4!i)APF�nd;cfGXd\>AÊWC;BFHhd=@\eTVKG; =tXÊTBAPF
a<]EWCAdf!y Ó yG}K�:I � J�\eKNXC?B=@?VTB?<KGrÀf�]EKU\SfG]jWC;BFHhd=@\eTVKG; ? f«ON]EKGnCfG]mWd;BFHhC=@\eTVKG;<fGXCh�f�\>AdKN=@\eF¼Wd;BFHhd=@\eTVKG;�4<i)AdF¹]EKU\SfG]
Wd;BFHhC=@\eTVKG;*=@?	f�y�{|]EFS�GFH]ÀWd;BFHhd=t\eTVKG;	TBAdf#T Md?VFH?*TBAPFv\eKNX�TVFHXqTB?gKGrºf]@K^\SfG]¤Ad=t?VTVKG;Bk TBf#nC]EF�KGr Ó [ FHX�TV;c=EFH?*=@XdhdFe�
=@XqTVK«f!]EKU\SfG]jWd;>FHhd=@\eTVKG;bTBf#np]EF KGr Ó [ FHXqTV;>=EFH?S4<i)APFg]@K^\SfG]wAd=@?VTVKG;Bk�TBf#np]EFg=ETB?BFH]Er¤=@?�=tXdhPFe�UFHhMd?B=@XdO Ó zRnp=ETB?bKGr
TBAPF<nd;>fGXd\cA«=tXd?VTV;>Md\eTB=@KNX � _ 4^i)AdFbON]EKGnCfG]8Wd;>FHhd=@\eTVKG;'=@?%fgTBf#nC]EF<KGr �N[ZFHXqTV;>=EFH?ºTBAdf#T'=@?%=tXdhPFe�UFHhvn^kRf¹ON]EKGnCfG]
Ad=@?BTVKG;BkRKGrmTBAPF Ó y�`�KN?VT1;>FH\eFHX�T)nC;>fGXd\>AdFH?S4�i)APF	\>AdKN=@\eF*Wd;BFHhC=@\eTVKG;)?VFH]EFH\eTB?1noFST��%FSFHX�TBAdF	Wd;BFHhd=@\eTB=@KNXd?'`vfGhPF
n^k�TBAPFv]@K^\SfG]¤fGXdh ON]@KGnCfG]�Wd;BFHhd=t\eTVKG;>?S4�a�]t]wTBAd;BFSF�Wd;BFHhd=t\eTVKG;>?	\SfGXÊnoF�fG\S\eFH?B?VFHh/=tX WCf#;>fG]@]EFH] ? TBAdFS;BFSrÄKG;>FvTBAPF
]@f#TVFHXd\ek�KGr³TBAdFbnd;>fGXC\>AvWC;BFHhd=@\eTVKG;º=@?�hPFSTVFS;>`R=@XPFHhvn^k¼TBAPF�?>]EK��ºFH?VTºKGr³TBAPFbTBAP;>FSFbWd;BFHhC=@\eTVKG;>?S4mYÊF�rÃKNMdXdhvTBAdf#T
TBAPF)]EKU\SfG]PWd;>FHhd=@\eTVKG;�]@f#TVFHXd\ek¼�'fG?�fG]E�'fHkU?�TBAPF)\eKN`vW8KNXdFHX�T�TBACf#TÀhPFSTVFS;>`v=tXPFHh¹TBAPF)nd;>fGXC\>A¼Wd;BFHhC=@\eTVKG;À]@f#TVFHXd\ek
fG\e;BKN?B?�fG]@]oTVFH\>ACXPKN]EKGON=EFH?�fGXdh\S]EKU\BD�rÃ;BF� qMdFHXd\S=EFH?S4
i)AdF¼=tXd?VTV;>Md\eTB=@KNX�=@?>?BMPF¼�b=@XdhdK�� 9*;�Y < =@?L`�KUhPFH]EFHh fG?*f � {¸nC=ET	��=@hPF _ a�3�fGXdhÊf �Nz+{¸nC=ETL�b=thPF¹hC=E;BFH\eT

N



`vf#WdWoFHh�?VTV;>MC\eTBMP;BFG4¤i)APF�;�Y�AdfG? � WoKG;BTB?º�bAd=t\>A�f#;BF	Md?VFHh!TVK��);>=@TVF �vXPFS� =@XC?VTV;>Md\eTB=EKNXC?ÀFS�GFS;Bk�\ekU\S]EF*fGXdh
TVKv=@?B?>MPF ��=@XC?VTV;>Md\eTB=EKNXC?S4mibAPF�;�Y =@X!TBAPF*a�]@WCAdf¼y Ó yG}K�R=@?'f�?VFH]Erj\eKN]t]@f#WC?B=@XdO �b=@XChPK�� {�=ET1\eKN]@]@f#WC?BFH?'FH`�WdT|k
?B]EKGTB?bf#TbTBAPF*noFSON=@XCXd=@XPO¹KGrwTBAdF \ek^\S]@F*TVK«`vf#DGF ;BKqKN` rÄKG;�XPFS��=@Xd\eKN`R=@XPOv=@Xd?BTV;>Md\eTB=EKNXd?H4�C	MP;)`�KUhPFH]³KGr�TBAPF
=@Xd?BTV;>Md\eTB=EKNX!�b=@XChPK�� hPK^FH?)XPKGT�fG\S\eKNMdX�T�rÄKG;bTBAd=@?'rÂMdXd\eTB=EKNXdfG]t=ET|kG4
i)AdF1;BFHXdfG`�F1TBf#nC]@F)=@?¤KG;BONfGXd=8@SFHhvfG?�f _ a<3 I � J¸4¤i)APF _ a<3 ACfG?¤KNXPF)FHXqTV;Bk¹rÄKG;%FHfG\>AvWpA�kU?B=@\SfG]U;BFSON=t?VTVFS;H4

s%fG\cA FHX�TV;Bk�AdfG?bT��%K =CFH]thd?1{1fR]EKGON=t\SfG]j;BFSON=t?VTVFS;	hPFH?B=EONXdf#TVKG;LfGXdh fR�#fG]@=@hnC=ETS4bi)AdF �#fG]@=@hnp=ET�=@?�?VFSTL=Er¤TBAPF
\SMP;B;>FHX�Tb`Rf#WdWC=@XPO�=@?)�+fG]@=th³4¤xbFHXdfG`R=@XPOv=@?)hdKNXPF*n^k�`Rf#TB\>Ad=@XdOvTBAPF ]EKGON=t\SfG]³;BFSON=@?VTVFS;<hPFH?B=EONXCf#TVKG; =CFH]@hu4�i)APF
;BFHXdfG`vF	TBf#nC]EF AdfG? Ó y¼WoKG;BTB?1TVKvFHXdf#np]EF	;BFHXdfG`v=tXPO¼KGrmMPW�TVKvrÄKNMd;)=@Xd?VTV;>MC\eTB=EKNXd?1=@X�f�\ekU\S]EFG4
i)AdFRfG\S\eFH?B?¼]@f#TVFHXd\ekÊKGndTBfG=tXPFHh�rÃ;BKN` _ fG\eTB=%=@?gMd?VFHh/TVK�?B\SfG]EF«TBAPF«`R=@\e;BKNf#;>\cAd=ETVFH\eTBMP;>fG]%?VTV;>Md\eTBMd;BFH?*rÃKG;

TBAPF«WC=EWoFH]@=@XPF¼fGXdh�\Sf#WpfG\S=ET|k/?>\SfG]@=@XPOFe�UWoFS;>=@`�FHXqTB?S4«YÊF!fG]@?BK�fG?B?BMd`vFRTBAdf#T¹fG]@]¤KGr'TBAPF«?BTV;>Md\eTBMP;BFH?g\SfGX/noF
WoFS;BrÃFH\eTB]Ek«Wp=EWoFH]@=@XPFHh³4

� � � �����  ��� �  ��� ��� � �	� ���

i)APF%?B=A@SFÀfGXdhgfG\S\eFH?B?�]@f#TVFHXd\ek	KGrP`v=@\e;>KNf#;>\>Ad=@TVFH\eTBMP;>fG]�?BTV;>Md\eTBMP;BFH?wAdfH�GF'fbhC=E;BFH\eTu=@`�WpfG\eTjKNX*TBAdFÀWoFS;BrÃKG;>`vfGXd\eF
KGrUTBAPF�Wd;>K^\eFH?B?BKG;H4jlmf#;BOGFÀ`v=@\e;>KNf#;>\>Ad=@TVFH\eTBMP;>fG]N\eKN`�WoKNXPFHXqTB?u;>FH?BMd]ETu=@XLnoFSTVTVFS;wW8FS;>rÄKG;>`RfGXd\eF¤KGrUTBAPFÀ?VTV;>MC\eTBMP;BFH?
S =tX�TBAPF�\SfG?BF�KGr³nd;cfGXd\>ARWd;BFHhd=@\eTVKG;c?À=ET�;>FH?BMd]ETB?�=tXvnoFSTVTVFS;ºfG\S\SMd;>fG\ek��bAd=@]@F)=@XvTBAPF�\SfG?VF�KGru\SfG\cAPFH?'fGXdhRi)lwQ'?
=ETL;BFH?BMC]ETB?L=@X n8FSTVTVFS;gAd=ET<;>f#TVFH?S4¼9�K��%FS�GFS; ? =@XC\e;BFHfG?B=@XPO�?VTV;>MC\eTBMP;BF�\Sf#WCfG\S=ET�k fG]@?BK=@Xd\e;BFHfG?VFH?	fG\S\eFH?>? ]@f#TVFHXd\ek
KGr�TBAPF*?VTV;>MC\eTBMP;BFH?S4�i)AC=@?1=@Xd\e;BFHfG?BF*=@X�fG\S\eFH?B?<]@f#TVFHXd\ek�\eKNMd]@hhPFSOG;cfGhPF	K��GFS;>fG]t]uWoFS;BrÃKG;>`vfGXd\eFG4

;�X�TBAd=@?'?VFH\eTB=EKNX��ºF	Fe�PfG`v=@XPFLTBAPF	=@`�WpfG\eTºKGr�?VTV;>MC\eTBMP;BFL?B=A@SF	fGXdh�]@f#TVFHXd\ek!KNX ; � _ 4^YÊF*WoFS;BrÃKG;>`�FHh!T|�ºK
?VFSTB?¼KGr<Fe�^WoFS;>=t`�FHX�TB?H4M;�X�TBAPF =C;c?VT¹?BFST�KGrbFe�UW8FS;c=@`�FHXqTB?gTBAdF�?BTV;>Md\eTBMP;BF�?B=8@SFH?�f#;BF�\eKNX =CONMP;BFHh�TVK noF�TBAPF
?BfG`�F!fG? TBAdFRnCfG?VF!\SfG?VF!�bAd=@]EF�TBAdF«fG\S\eFH?B?¼]@f#TVFHXd\S=@FH? KGr1TBAPFH?BF«?VTV;>MC\eTBMP;BFH? =t?*�#f#;>=EFHh³4�i)APF!?VFH\eKNXdh5?VFSTgKGr
Fe�UW8FS;c=@`�FHXqTB?)�#f#;Bk�TBAPF¼\Sf#WCfG\S=ET|k�KGrÀ?VTV;>Md\eTBMd;BFH?)�bAC=@]EF APKN]thd=@XPO�TBAPFH=@;�fG\S\eFH?B?	]@f#TVFHXC\S=EFH?bTVK!noF TBAPF¹?BfG`�F¼fG?
TBAPF*npfG?VF*\SfG?VFG4

;�X FHfG\>AÊKGr%TBAPF¼Fe�^WoFS;>=@`vFHX�TB?<FH=ETBAPFS;LTBAPF�fG\S\eFH?B? ]@f#TVFHXd\ek KG;<TBAdF¼\Sf#WpfG\S=ET|k KGr�KNXPFv?BTV;>Md\eTBMP;BF¼=@?<�#f#;>=EFHh
�bAd=t]EF�fG]@]pKGTBAPFS;)?VTV;cMd\eTBMP;BFH?'f#;BFL\eKNX =CONMP;>FHh!fG?1=tXRTBAPFLnCfG?BFL\SfG?BFG4��dKG;1KNMP;'Fe�UW8FS;c=@`�FHXqTB?À�ºF	?B=@`¹Md]@f#TVFHh!TBAPF
6 � s _ y#zGzGz�n8FHXC\>Ad`vf#;>D?BMd=ETVF ? rÄKG;	fG]@]wFe�UW8FS;c=@`�FHXqTB?��ºF¹;BFSWoKG;BT�TBAdF¹Adf#;c`�KNXd=@\g`�FHfGX KGrÀTBAPFF; � _ KGr%TBAPF
=@XqTVFSOGFS;*fGXdh�
CKNf#TB=@XPO#{¸WoKN=@XqT�noFHXd\cAd`vf#;BDU?S4	a<]@]w?>=@`gMC]@f#TB=EKNXd?b�%FS;BF¼;>MCX�rÃKG; � zGz!`R=@]@]@=EKNX�=@Xd?VTV;>MC\eTB=EKNXd?S4<YÊF
Md?VFHh�f�`�K^hC= =CFHh��GFS;>?B=@KNX�KGrmTBAdF*?B=@`¼{|fG]EWpAdfUI ��Jj?B=@`¹Md]@f#TVKG;)rÃKG;)KNMP;�?VTBMdhd=EFH?H4

���! �� 4�� , /�� " ,�� ' � , '�� 4�� +-,.4 0�� ; /10������

;�X�TBAd=@?�?BFH\eTB=EKNX��ºFb?VTBMdhPk¹TBAPFb=t`�WCfG\eT�KGro=@Xdhd=@�^=@hCMdfG]�?VTV;cMd\eTBMP;BFb]tf#TVFHXd\S=EFH?¤KNX«=@Xd?VTV;>MC\eTB=EKNX¹TBAP;BKNMPONAPWpMPTS4 �CKG;
TBAPFH?VFv?>=@`gMC]@f#TB=EKNXd?<TBAPFR\Sf#WpfG\S=ET|k KGrºTBAPFv?VTV;>Md\eTBMd;BFH?	f#;BFvTBAPFv?>fG`�FvfG?*TBAPF�npfG?VFv\SfG?VFRfGXdh TBAdFR]@f#TVFHXd\ek =@?
�#f#;>=EFHh³4

������� � !#"%$#&�')(+*,&.- /0"21�34*)5+6

i)APFL=@Xd?BTV;>Md\eTB=EKNX«\SfG\>APF	]@f#TVFHXd\ek!AdfG?'fg]tf#;BOGF<=t`�WCfG\eTºKNX ; � _ 4-CLX«FS�GFS;Bk ;|{|\SfG\cAPF*fG\S\eFH?B?'TBAPF	a<]EWCAdf¹y Ó yG}K�
Wd;BKU\eFH?B?VKG;	rÃFSTB\>AdFH?*rÃKNMP;	=@Xd?VTV;>MC\eTB=EKNXd? ? \eKG;B;BFH?BW8KNXChd=@XPO«TVK�=ETB?	=@?B?>MPFg��=@hPTBA³4�;�rÀTBAdFG;|{|\SfG\cAPFRfG\S\eFH?B? TB=@`�F�=@?
=@Xd\e;>FHfG?VFHh/TVK T��%K�\ekU\S]EFH?¹TBAPFHX�f�npMPndnC]EF«=@?g=tX�TV;BKUhdMd\eFHh0=@X5TBAPF!WC=EWoFH]@=@XPF�KNX0FS�GFS;Bk5rÄFSTB\cA³4Êi)Ad=@?¹\S]EFHf#;>]@k
A^MP;BTB?ºWoFS;BrÄKG;c`vfGXd\eF�fGXCh!=t?%XPKGT1fg;BFHfG]@=@?BTB=@\bhPFH?>=EONXRKGWCTB=EKNX³4¤JLFH?B=EONXPFS;c?º\SfGX�TVKN]@FS;>f#TVF	?VKN`�F�;|{|\SfG\cAPF*]@f#TVFHXd\ek
n^k/rÃFSTB\>Ad=@XdO fÊ]tf#;BOGFS;vXqMC` noFS;¼KGr�=@XC?VTV;>Md\eTB=EKNXC? KNX�FS�GFS;>k5rÃFSTB\>A fGXCh5npM D8FS;c=@XPO TBAPKN?VF=@Xd?BTV;>Md\eTB=EKNXd?¹=@X�f
?B`vfG]t]p`�FH`vKG;Bk«?VTV;cMd\eTBMP;BF�9=4:FG4�\SfG\>AC=@XPO�TBAPF�;�{|\SfG\>APF < 4%9�K��%FS�GFS; ? fGX�Fe�UAdfGMC?VTB=E�GF	?VTBMdhPk�KGrm?BMd\cA�rÄ;BKNXqT'FHXdh
hPFH?B=@ONX�TVFH\>ACXd=8 ^MPFH?g=t? KNMPTB?>=@hPFRTBAdF«?B\eKGWoF!KGr1TBAd=@?g;BFSWoKG;BTS4YÒAd=@]EFv�ºF!;BFHfG]@=A@SF«TBAdf#T�`gMd]@TB=À\ekU\S]EFP;�{|\SfG\>APFH?
f#;BF¼XPKGTLf«�#fG]@=@h�hPFH?B=EONX�KGWdTB=EKNX��ºF¹=@XC\S]@MdhPF*TBAdF¹?VTBMChPk�KGr�TBAPF¼?VFHXd?B=@TB=E�^=@T|k�KGr�; � _ TVK ;�{|\SfG\>AdFv]@f#TVFHXd\ekrÃKG;
\eKN`�WC]@FSTVFHXPFH?B?S4
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�¤=EONMP;BF � � l Ó J	f#TBf _ fG\cAPF*lmf#TVFHXd\ek�6^FHXd?B=ETB=@�^=ET�k
�¤=EONMP;>F N�?BAdK��b?«f�WC]EKGTRKGr�; � _ �GFS;>?BMd?«=@Xd?VTV;cMd\eTB=EKNX�\SfG\>AdF 9*;�l Ó < ]@f#TVFHXd\ekG4 ;�X�TBAd=@?�OG;cf#WCA fGXdh fG]@]

?BMPnp?VF� qMdFHX�T¹OG;>f#WCAd?�=tX5TBAdF�?BFHXd?B=ETB=E�U=ET�k/fGXdfG]EkU?B=@?¹?VFH\eTB=EKNX ? �%F�Wp]EKGTgTBAdFAdf#;>`�KNXd=t\«`�FHfGX�KGr�TBAPF=@XqTVFSOGFS;
noFHXd\>AC`vf#;BD�; � _ ?'fG?'TBAPF	=@XqTVFSOGFS;b\SMP;>�GF ? ?B=@`v=@]tf#;>]Ek¹TBAPF	\SMP;B�GF	`vf#;BDGFHhfG? 
pKNf#TB=@XPO#{¸WoKN=@XqTº=@?ºTBAPF	Adf#;c`�KNXd=@\
`�FHfGX�KGruTBAdF 
pKNf#TB=@XPO#{¸WoKN=@XqT%noFHXd\cAd`vf#;BDG; � _ ?H4�QºKGTBA�=@XqTVFSOGFS;)fGXdh 
CKNf#TB=@XdO#{¸W8KN=tX�TºnoFHXd\>Ad`Rf#;BD^?º?BAPK�� TBAPF
]@f#;BOGFH?BTLhd;BKGW =tX3; � _ �bAPFHX ;�l Ó ]@f#TVFHXd\ek�=tXd\e;BFHfG?VFH?�rÄ;>KN` Ó TVKy!\ek^\S]@FH?S4	i)APF¼=@X�TVFSOGFS;	noFHXd\cAd`vf#;BDU?<hP;BKGW
=@X:; � _ n^k/f#noKNMPTQ� � � fGXCh/TBAPF 
CKNf#TB=@XdO#{¸W8KN=tX�Tgn8FHXC\>Ad`vf#;>D^?g?BAPK�� f hP;BKGW0KGr N ���!4 �dKG;�noKGTBA5?BFSTB?gKGr
noFHXd\>AC`vf#;BDU?T;�l Ó ]@f#TVFHXd\S=EFH?)n8FSkGKNXCh�}¼\ek^\S]@FH?bhPKvXPKGT�AdfH�GF fR]@f#;BOGF =@`vWCfG\eT1KNXU; � _ 4

��������� ��3 &�3�1�34*)5+6
�¤=EONMP;BF �«?BAPK���?)f�WC]EKGT1KGr ; � _ �GFS;c?BMd?1JLl Ó \SfG\>APF¹]@f#TVFHXd\ek�rÄKG;�=@X�TVFSOGFS;<fGXdh 
CKNf#TB=tXPO#{¸WoKN=@X�T1noFHXd\cAd`vf#;BDU?S4
i)APF«=@X�TVFSOGFS;¼noFHXd\cAd`vf#;BDU? ?BAdK�� fGX ; � _ hd;BKGW/KGr)f#noKNMPT � Ó �2�bAdFHX�TBAPF!]@f#TVFHXd\ek�KGr1TBAPF!hdf#TBf�\SfG\cAPF�=@?
=@Xd\e;>FHfG?VFHh¼rÄ;>KN` Ó TVK Ó z	\ekU\S]EFH?��bAC=@]EFºTBAPF 
CKNf#TB=@XPO#{¸WoKN=@XqTwnoFHXd\cAd`vf#;BDU?¤?BAPK�� fLhP;BKGW¼KGr8f#;>KNMdXdh�y � �!4¤QºKGTBA
?VFSTB?LKGr%n8FHXC\>Ad`vf#;>D^?<Fe�UFH\SMPTVFvf#WdWd;BK��U=t`vf#TVFH]EkTBAPF�?BfG`vF¼X^Md`gnoFS;<KGr%]EKNfGhp�+?VTVKG;BFv=tXd?VTV;>Md\eTB=@KNXd?S4L9�K��%FS�GFS; ?
TBAPF�
CKNf#TB=@XdO#{¸W8KN=tX�TLnoFHXd\>AC`vf#;BDU?<ACfH�GF�OG;BFHf#TVFS;¹=@Xd?VTV;>MC\eTB=EKNX�]@FS�GFH]�WCf#;>fG]@]EFH]t=@?B` fGXCh f#;>F�TBAPFS;BFSrÃKG;BF�f#nC]EF¼TVK
Ad=@hdF<TBAdF `�FH`�KG;Bk�fG\S\eFH?B?�]@f#TVFHXd\S=EFH?bnqk!Fe�^FH\SMdTB=@XPOR`�KG;>F*=@Xd?VTV;>MC\eTB=EKNXd?'=@X�WCf#;>fG]t]EFH]4

������� � � '.3 "+$�� 3 &.- /0"�� /�/
	���34$.-� 6�� (�� 6 '

;�X �¤=EONMd;BF � �ºF�hd=@?VWC]tfHk�f WC]EKGT¹KGrbTBAPF ; � _ f#ONfG=@Xd?BT¹=@XC\e;BFHfG?B=@XPO J	i1lwQ ]@f#TVFHXd\ekG45i)APF�hdf#TBf \SfG\>APF��ºF
\eKNXd?B=thPFS;BFHh=@?bf��^=@;BTBMdfG]@]Ek«=@XdhPFe�UFHh ? WCAqk^?>=@\SfG]@]Ek«TBf#OGOGFHh�?VTV;cMd\eTBMP;BFG4ºi)APFS;BFSrÃKG;BF*TBAPFg\SfG\>APF¹\SfGXnoF*=@XdhPFe�UFHh
fGXdh¹TBAPF1f#WdWd;>KGWd;>=@f#TVF'hdf#TBfL\SfGX¼noF%KGndTBfG=tXPFHh¹�bAd=@]EFÀTBAPF1i1lwQ0=@?wn8FH=tXPO<fG\S\eFH?>?VFHh¼TVK	KGndTBfG=@X¹TBAPF'TV;>fGXd?>]@f#TB=EKNX³4
;�X F2D8FH\eT*TBAdFv]@f#TVFHXd\ek KGrºf�Ad=@TL=tX�TBAdF�J<l Ó =@?LTBAPFv`Rf+�U=@`¹Md` KGrºTBAPFv]@f#TVFHXd\S=EFH?*TVKfG\S\eFH?B?*TBAPFvi)lwQ fGXdh
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��=@ONMP;BF*} � l�y¹lwf#TVFHXd\ek�6^FHXd?>=ETB=E�U=ET|k
TBAPFR]tf#TVFHXd\ek�TVK�fG\S\eFH?B? TBAdFvhdf#TBf\SfG\>AdFG4!i)AdFS;BFSrÄKG;>Fv=ET*=@?	XPKGT ?>MP;BWd;>=t?B=@XPOvTBACf#T*TBAPFR?VFHXC?B=ETB=E�U=ET|k \SMP;B�GF�rÃKG;
TBAPF*J	f#TBf«i1lwQÒ]EK^KGD^?)Fe�UfG\eTB]Ek�]@=@DGF<TBAdF \SMP;B�GF*rÃKG;)TBAPF	JLl Ó \SfG\>APFG4
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a<]@`�KN?VTvfG]@])TBAPF�noFHXd\>Ad`Rf#;BD^?�ACfH�GF��GFS;>k�]@K�� l Ó \SfG\>APF `v=@?B?¼;cf#TVFH?RfGXdh ACf#;>hd]Ek/fG\S\eFH?>?RTBAPF�l�yÊ\SfG\>AdFG4
i)APFS;>FSrÄKG;BF ? fG?�\SfGXnoF	?VFSFHXrÃ;BKN` �¤=EONMd;BF }¹TBAPF*l�y�\SfG\>APFg]@f#TVFHXd\ek�hPK^FH?)XPKGTbfKDoFH\eT ; � _ ?B=@ONXd= =p\SfGXqTB]EkG4
i)AdF<]EFS�GFH]E{�y¼\SfG\>APF*=@?'fG\S\eFH?B?BFHh�KNXd]EkR=ErwfGX�fG\S\eFH?B?1TVK¼TBAPF	]EFS�GFH]�{ Ó \SfG\>AdF	;BFH?BMd]ETB?'=@X!f¼`v=@?B?H4�ibAPF<]@FS�GFH]�{ Ó

\SfG\>AdFH?bf#;BFg}#[ Q ]tf#;BOGF*fGXdh`vf#DGFg]EK���`R=@?B?º;>f#TVFH? ? TBAdFS;BFSrÄKG;>F*TBAPF*]EFS�GFH]�{�y¼\SfG\cAPFg=t?1fG\S\eFH?B?VFHh�=tXPrÄ;>F� qMPFHXqTB]EkG4
a<?<f!;BFH?>Md]ET�=tXd\e;BFHfG?B=@XdOvTBAPF�]EFS�GFH]�{�y«\SfG\>APFvfG\S\eFH?>?	]@f#TVFHXd\ek�hdKqFH?<XPKGT	AdfH�GF�f�?B=EONXC= =p\SfGXqT�=@`�WpfG\eTbKNX ; � _ 4
�¤=EONMP;BF }v?BAPK���?bf�WC]@KGT1KGrmTBAdF Adf#;>`�KNXC=@\L`�FHfGXKGr�TBAPF�; � _ ?1KGr¤=@X�TVFSOGFS;<fGXdh 
CKNf#TB=tXPO�WoKN=@X�T1noFHXd\cAd`vf#;BDU?
f#ONfG=@Xd?BT<]EFS�GFH]E{�yR\SfG\cAPF�fG\S\eFH?B?	]@f#TVFHXd\ekG4Li)APF¹=@X�TVFSOGFS;<noFHXd\>AC`vf#;BDU?�?BAdK�� f«hPFH\e;>FHfG?VF�=@XE; � _ KGr � � �bAPFHX
TBAPF)l�y	\SfG\>AdF<fG\S\eFH?B?º]@f#TVFHXd\ekv=t?�=@Xd\e;BFHfG?BFHh�rÄ;>KN` �*TVK¼yK�g\ekU\S]EFH?S4 �dKG;ºTBAPFb?BfG`�F<=@Xd\e;BFHfG?BFb=@X�fG\S\eFH?B?']@f#TVFHXd\ek
TBAPF 
pKNf#TB=@XPO�WoKN=@XqTºnoFHXd\cAd`vf#;BDU?)?BAdK���fvhdFH\e;BFHfG?VF =@X ; � _ KGr Ó N5�!4

��������� ��'.3 "+* 5��	'.6  - *,&./ '

Qº;>fGXd\cA�Wd;BFHhd=@\eTB=@KNXvKU\S\SMP;>?'=@X«TBAPF	?VFH\eKNXdh�?VTBf#OGF	KGruTBAPF	a<]EWCAdf¹y Ó yG}K�vWC=EWoFH]@=tXPFG4 ;�X«TBAdF�rÃFSTB\>A�?VTBf#OGF	KGrwTBAPF
WC=EWoFH]@=tXPF*f�]@=@XPFgWd;BFHhd=t\eTVKG;<WC;BFHhd=@\eTB?<TBAPF�XPFe�UT	\SfG\>APFR]t=@XPF TVK�noF¼rÄFSTB\cAPFHh³4¹i)APF¼]@=@XPF¹Wd;BFHhd=t\eTVKG;<WC;BK��U=@hPFH?Lf
Wd;BFHhC=@\eTB=EKNX =@X f!?>=@XPON]EF¹\ek^\S]EFG4¹i)APF¹nd;>fGXd\cA Wd;BFHhd=@\eTVKG;	=@?LfG\S\eFH?B?BFHh�=@X TBAPF�?VFH\eKNXdhÊ?VTBf#OGF�KGr%TBAPF¼WC=EWoFH]@=@XdFG4
;�r¤TBAPFgnC;>fGXd\>A�Wd;BFHhC=@\eTVKG;<f#OG;>FSFH?L�b=ETBATBAdF¹]@=tXPF*Wd;BFHhC=@\eTVKG;�TBAdFHX XdK«?VWoFH\S=@fG]mfG\eTB=EKNX =@?)TBf#DGFHXu4<9<K��ºFS�GFS; ? =@r
TBAPF¼nd;>fGXC\>A�Wd;BFHhd=@\eTVKG;	hd=t?Bf#OG;BFSFH?<�b=ETBA�TBAPF¼]@=@XPFgWd;BFHhd=@\eTVKG;<TBAPFHX TBAPF�=@Xd?BTV;>Md\eTB=EKNXd?�=@X�TBAPF¼rÄFSTB\cAÊ?VTBf#OGFvf#;BF

pMd?>APFHh ? fGXCh�=@XRTBAdFLXdFe�^T1\ekU\S]EFLTBAPF�rÃFSTB\>AFHXPON=@XPF<noFSON=@Xd?%TVK�rÄFSTB\cA�=@Xd?VTV;>MC\eTB=EKNXd?%rÄ;BKN` TBAPFLWCf#TBA!Wd;>FHhd=@\eTVFHh
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a 4Px�FSON=@?VTVFS; �¤=@]@F Q<4dx�FHXdfG`�F imf#nC]EF

�¤=EONMP;BF � � x�FSON=@?VTVFS; ��=t]EF*fGXdh�xbFHXCfG`�F imf#nC]EF	lwf#TVFHXC\ek6UFHXd?B=ETB=E�U=ETB=EFH?
n^k�TBAPF nd;cfGXd\>A�Wd;BFHhd=t\eTVKG;H4'Y APFHXdFS�GFS;<TBAdF nd;>fGXC\>A�Wd;BFHhd=@\eTVKG;<fGXdhTBAdFg]@=@XdF*Wd;BFHhd=t\eTVKG;�hd=@?>f#OG;BFSFgf Ó \ekU\S]EF
nCMPnCnC]EFL=@?1=@XqTV;BK^hCMd\eFHh�=@X�TBAPF*Wp=EWoFH]@=@XPFG4

�dKG;mTBAPFÀ?BFHXd?B=ETB=E�U=ET�k�Fe�UWoFS;>=@`�FHXqTB? ? fGXCh*=@X	TBAPF%?BMPnC?VF� ^MPFHXqT³WC=EWoFH]@=@XdFmfGXdh \Sf#WCfG\S=ET|kg?B\SfG]@=@XPO1Fe�UWoFS;>=@`�FHXqTB? ?
�ºFLhdK¹XPKGT1?B\SfG]@F<TBAdF<]@=tXPFbWd;>FHhd=@\eTVKG;H4�YÒAPFHX!TBAPFLnd;>fGXd\cA«WC;BFHhd=@\eTVKG;'=@?'\eKNX =CONMP;>FHhRTVK�TBf#DGF*`¹Md]ETB=EWp]EFb\ekU\S]EFH?
TVK�Wd;>K��U=@hPFfÊWd;>FHhd=@\eTB=EKNX ? TBAPFrÃFSTB\>A FHXPON=@XPF\eKNXqTB=@X^MPFH?vTVK�rÃFSTB\>A =@Xd?BTV;>Md\eTB=EKNXd?¼fG?«]EKNXPO/fG?RTBAPF�WC=EWoFH]@=@XdF
?VTBf#OGFH?bn8FST��%FSFHX�TBAPF	rÃFSTB\>A�?BTBf#OGFgfGXdh�?B]@KGT)?VTBf#OGF Adf��GFg?BM��!\S=EFHX�T'nCM-D8FS;)?VWpfG\eF*TVKvfG\S\eKN`v`�KUhdf#TVF TBAdF*XPFS�
=@Xd?BTV;>Md\eTB=EKNXd?H4

�¤=EONMP;>F �gWC]EKGTB?'TBAPF ACf#;>`�KNXd=@\L`�FHfGXKGr ; � _ ?1f#ONfG=tXd?VT)fG\S\eFH?B?<]@f#TVFHXd\ek!rÄKG;�=@X�TVFSOGFS;�fGXdh 
CKNf#TB=@XdO#{¸W8KN=tX�T
noFHXd\>AC`vf#;BDU?S4 �dKG;*TBAPF�=@XqTVFSOGFS;	noFHXd\>AC`vf#;BDU? ; � _ hPFH\e;>FHfG?VFH?	n^k�\S]EKN?VF¼TVK ��� � �bAdFHX�TBAdF¼]tf#TVFHXd\ek�KGr%TBAPF
nd;>fGXC\>A�Wd;>FHhd=@\eTVKG;b=@?b=@Xd\e;BFHfG?VFHh�rÄ;>KN` Ó TVK Ó z«\ek^\S]@FH?S4 �CKG;�TBAPF 
CKNf#TB=@XPO#{¸WoKN=@XqT1noFHXd\>Ad`Rf#;BD^?)TBAd=@?)hPFH\e;>FHfG?VF
=@?�XPKGTB=@\eFHf#nC]Ek?>`vfG]@]EFS; ? rÄKG;LfR?B=t`v=@]@f#;)=@XC\e;BFHfG?VFg=tXnd;>fGXC\>AWC;BFHhd=@\eTVKG;<]@f#TVFHXd\ekTBAPF ; � _ hPFH\e;>FHfG?VFH?<nqk�KNXd]@k
}5�!4Zi)APF�F2DoFH\eT�KGr =@Xd\e;>FHfG?B=@XPO�TBAdF�nd;>fGXC\>A Wd;BFHhd=@\eTB=@KNX ]@f#TVFHXd\ek =t?«`�KG;>F�Wd;BKNXdKNMdXd\eFHh KNX TBAPF =@XqTVFSOGFS;
noFHXd\>AC`vf#;BDU?S4%i)AC=@?1=@?1TVK«n8F Fe�^WoFH\eTVFHhnoFH\SfGMd?BF TBAPF =tX�TVFSOGFS;	6 � s _ noFHXd\>Ad`Rf#;BD^?)FHXd\eKNMdXqTVFS;<fRnd;>fGXd\cA=@X
f#noKNMPT1FS�GFS;Bk�}�=tXd?VTV;>Md\eTB=@KNXd?1fG?)KGWdWoKN?VFHhTVKvTBAPF 
CKNf#TB=tXPO#{¸WoKN=@X�T1noFHXd\cAd`vf#;BDU?1�bAC=@\>A�FHXd\eKNMCX�TVFS;<fvnd;>fGXC\>A
FS�GFS;Bk ��� =@XC?VTV;>Md\eTB=EKNXC?S4

��������� � 6���- $ &.6 '�� - � 6
�dKG;)TBAdFL?>=@`gMC]@f#TB=EKNX«KGrwTBAPFL;BFSON=t?VTVFS;T=p]EFH?º�ºFLfG?>?BMd`�FLTBAdf#T1;BFSON=t?VTVFS;T=p]EFLfG\S\eFH?B?b\SfGX�noFLrÂMd]@]Ek¼WC=EWoFH]@=tXPFHh³4 ;�X
fGhdhd=@TB=EKNX	�ºFºfG]@?BK�fG?B?BMC`�FºfbrÃMC]@]Gn^kqWCfG?>?jrÃ;BKN` TBAPFÀFe�UFH\SMPTB=EKNX¼MdXd=@TB?uTVK<TBAPFÀ;BFSON=t?VTVFS;w;>FHfGhg?VTBf#OGFH?H4H;�Xd\e;>FHfG?B=@XPO
TBAPF%;BFSON=@?VTVFS;m;BFHfGhgW8FHXCfG]ET|kLFe�UTVFHXdhd?wTBAPFÀWC=@W8FH]t=@XPF¤fGXdh fGhChd?uTVK<TBAPFÀnC;>fGXd\>Ag`v=@?�{¸WC;BFHhd=@\eT³WoFHXdfG]ET�kG4mibAPF�F2DoFH\eT
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�
�Å ��È �GË��G² ���HÇ�
 Å¸ËeÈ Ë���
qÅ¸Ë¢È
ËcÁ Á�����	�ÁqÅ 	+È 
�Å|Ë¢È ���SÇ ��
�
�Å ��È Ë����HÇN² Ç����Á*Å|Ë¢È Ë���
qÅ¸Ë¢È

iwf#nC]@F y Ó�� _ f#WCfG\S=@T|k�?B\SfG]@=@XPOv?BTV;>Md\eTBMP;BF*?>=A@SFH?)fGXdh]tf#TVFHXd\S=EFH?)f#T�y � zGXC` iwFH\>AdXPKN]@KGOGk

Ðw�§�G��´vÅÄ�8Æ%Ç+È ¶¸¡�¡��N�º½� ���©G�S£ Åt¶�+��È ¶¸¡�¡��N�º½� §�q©G�S£ ÅÄ�p®^È �¤�c�N¯j�8 ��§� ���>��¥�ª	� 8¥H¦N���
� 
qÅ ��È 
�Å ��È �SÁqÅ ��È �HÁ�Å 
�È
	 �HÇqÅ ��È ��
�Å ��È Ë����qÅ@Ç#È Ë�����ÅÄÁ�È
Ç ��
�Å@Ç#È ��
�ÅtÇ+È Ë����qÅ 	+È Ë�����ÅtÇ+È
�#¯ � ��
�Å 	+È ��
�Å 	�È Ë����qÅ ��È Ë�����Å 	�È
Á ��
�Å 	+È ��
�Å 	�È Ë����qÅ ��È Ë�����Å 	�È
� 
qÅ ��È 
�Å ��È Ë����qÅ ��È Ë�����Å 	�È

 ��
�Å ��È ��
�Å ��È Ë����qÅ ��È Ë�����Å ��È
 ��
�Å ��È ��
�Å ��È Ë����qÅ ��È Ë�����Å ��È
Ë�� ��
�Å ��È ��
�Å ��È �SÁqÅ¸Ë¢È �HÁ�Å ��È
Ë�Ë ��
�Å ��È ��
�Å ��È Ë����qÅ¸ËeÈ Ë�����Å ��È
Ë�� ��
�Å ��È ��
�Å ��È Ë����qÅ¸ËeÈ Ë�����Å ��È
Ë�	 ��
�Å ��È ��
�Å ��È Ë����qÅ¸ËeÈ Ë�����Å ��È
Ë>Ç 
qÅ¸ËeÈ 
�Å¸ËeÈ Ë����qÅ¸ËeÈ Ë�����Å ��È
Ë�� �HÇqÅ¸ËeÈ ��
�Å|Ë¢È Ë����qÅ¸ËeÈ Ë�����Å ��È
ËcÁ ��
�Å¸ËeÈ ��
�Å|Ë¢È Ë����qÅ¸ËeÈ Ë�����Å|Ë¢È

iwf#nC]@F yGy � _ f#WCfG\S=@T|k�?B\SfG]@=@XPOv?BTV;>Md\eTBMP;BF*?>=A@SFH?)fGXdh]tf#TVFHXd\S=EFH?)f#T�y � zGXC` iwFH\>AdXPKN]@KGOGk

N�N



Ðw���G��´vÅt�8Æ%Ç#È � �uË�Å �mµ����c¡�È � ���� � ��Å �mµ+���¢¡�È �w��¥H�q���gÏu���c©P¯ �¤Æ �
� Ë����HÇqÅ¸Ë�	�È Á�ÇqÅ|Ë���È 	����SÁ�
qÅ +È �NË��#² ����Ç�
*Å 
�È �SÇ^Å ��È
	 Ë����HÇqÅ +È �NË���Å �HÈ 	����SÁ�
qÅtÁ+È ���HÁG²�Ë����SÇ Å ��È Ë���Å 	+È
Ç Ë����HÇqÅ ��È Á�ÇqÅ ��È Á�����	�ÁqÅtÁ+È �NË��#² ����Ç�
*ÅtÇ+È 
��qÅ 	+È
�#¯ � Ë¢Á�	�
HÇqÅÄÁ�È �NË���Å@Ç+È Ë�	NË������NÅtÁ+È �NË��#² ����Ç�
*Å 	�È Ç�
qÅ ��È
Á Ë����HÇqÅ ��È Ë����SÇ^Å@Ç#È Ë�	NË������NÅ ��È Ë����SÇ�² Ç����Á Å 	�È 
��qÅ ��È
� Ë¢Á�	�
HÇqÅ ��È �NË���Å 	�È �HÁ��NË>Ç�ÇqÅtÁ+È Ç����ÁG²�ËcÁ�	�
�Ç*Å 	�È Ë���
�Å ��È

 Ë����HÇqÅ@Ç#È Ë����SÇ^Å 	+È �HÁ��NË>Ç�ÇqÅtÁ+È �NË��#² ����Ç�
*Å ��È Ë���
�Å ��È
 Ë¢Á�	�
HÇqÅtÇ+È Ë����SÇ^Å 	+È �HÁ��NË>Ç�ÇqÅ ��È Ë����SÇ�² Ç����Á Å ��È Ë���Å¸ËeÈ
Ë�� 	����HÁ�
�ÅtÇ+È Á�ÇqÅ ��È �HÁ��NË>Ç�ÇqÅ ��È Ç����ÁG²�ËcÁ�	�
�Ç*Å ��È �SÇ^Å¸ËeÈ
Ë�Ë Á�����	�Á�ÅtÇ+È �NË���Å ��È ���SÇ ��
�
�ÅtÁ+È Ç����ÁG²�ËcÁ�	�
�Ç*Å ��È Ç�
qÅ¸ËeÈ
Ë�� Ë����HÇqÅ 	+È Ë����SÇ^Å ��È ���SÇ ��
�
�ÅtÁ+È 
NË���#² 	����SÁ�
	Å ��È 
��qÅ¸ËeÈ
Ë�	 
�Ë���NÅ 	+È Ë����SÇ^Å ��È ���SÇ ��
�
�Å ��È 
NË���#² 	����SÁ�
	Å ��È Ë���
�Å¸ËeÈ
ËcÇ Ë¢Á�	�
HÇqÅ 	�È Ë����SÇ^Å ��È ���SÇ ��
�
�Å ��È 
NË���#² 	����SÁ�
	Å ��È Ë���
�Å¸ËeÈ
Ë�� 	����HÁ�
�Å 	�È Ë����SÇ^Å ��È ���SÇ ��
�
�Å ��È ���HÁG²�Ë����SÇ Å|Ë¢È Ë���
�Å¸ËeÈ
Ë¢Á Á�����	�Á�Å 	�È Ë����SÇ^Å ��È Ë��HÇ�
����SÁ�ÅÄÁ�È �NË��#² ����Ç�
*Å|Ë¢È Ë���
�Å¸ËeÈ

iwf#nC]@F y�N � _ f#WCfG\S=@T|k�?B\SfG]@=@XPOv?BTV;>Md\eTBMP;BF*?>=A@SFH?)fGXdh]tf#TVFHXd\S=EFH?)f#T Ó�� zGXC` iwFH\>AdXPKN]@KGOGk

Ðw�§�G��´vÅÄ�8Æ%Ç+È ¶¸¡�¡��N�º½� ���©G�S£ Åt¶�+��È ¶¸¡�¡��N�º½� §�q©G�S£ ÅÄ�p®^È �¤�c�N¯j�8 ��§� ���>��¥�ª	� 8¥H¦N���
� �HÇqÅ +È ��
�Å �È Ë����qÅtÁ+È Ë�����Å|Ë��+È
	 �HÇqÅtÁ+È ��
�ÅÄÁ�È Ë����qÅ@Ç#È Ë�����Å �HÈ
Ç ��
�Å ��È ��
�Å ��È Ë����qÅ 	+È Ë�����Å ��È
�#¯ � 
qÅ 	+È 
�Å 	+È ���Å ��È ��NÅtÇ+È
Á �HÇqÅ 	+È ��
�Å 	�È Ë����qÅ ��È Ë�����ÅtÇ+È
� ��
�Å 	+È ��
�Å 	�È Ë����qÅ ��È Ë�����Å 	�È

 ��
�Å 	+È ��
�Å 	�È Ë����qÅ ��È Ë�����Å 	�È
 �HÇqÅ ��È ��
�Å ��È Ë����qÅ ��È Ë�����Å 	�È
Ë�� ��
�Å ��È ��
�Å ��È Ë����qÅ ��È Ë�����Å ��È
Ë�Ë ��
�Å ��È ��
�Å ��È ���Å¸Ë¢È ��NÅ ��È
Ë�� ��
�Å ��È ��
�Å ��È Ë����qÅ¸ËeÈ Ë�����Å ��È
Ë�	 ��
�Å ��È ��
�Å ��È Ë����qÅ¸ËeÈ Ë�����Å ��È
Ë>Ç ��
�Å ��È ��
�Å ��È Ë����qÅ¸ËeÈ Ë�����Å ��È
Ë�� ��
�Å ��È ��
�Å ��È Ë����qÅ¸ËeÈ Ë�����Å ��È
ËcÁ ��
�Å ��È ��
�Å ��È Ë����qÅ¸ËeÈ Ë�����Å ��È

iwf#nC]@F yK� � _ f#WCfG\S=@T|k�?B\SfG]@=@XPOv?BTV;>Md\eTBMP;BF*?>=A@SFH?)fGXdh]tf#TVFHXd\S=EFH?)f#T Ó�� zGXC` iwFH\>AdXPKN]@KGOGk

NK�



Ðw���G��´vÅt�oÆ%Ç+È � �uË+Å �mµ+���¢¡�È � ���� � ��Å �mµ+���¢¡�È �m��¥H�����¹Ïu���c©U¯ ��Æ �
� 
NË���NÅ|Ë�	+È Ë���
qÅ¸Ë���È 	����HÁ�
qÅ¸Ë��+È Ë���
G² �GË�� Å ��È �SÇqÅ ��È
	 
NË���NÅ �È �GË��NÅ ��È 	����SÁ�
qÅ ��È ���HÁN²§Ë����HÇgÅ ��È 
�Å 	�È
Ç 
NË���NÅ �HÈ Ë���
�Å ��È Á�����	�ÁqÅtÁ+È ���HÁN²§Ë����HÇgÅ@Ç#È ���NÅ 	�È
�G¯ � 	����SÁ�
qÅtÁ+È Ë����HÇqÅtÇ+È Ë�	NË������NÅtÁ+È �GË��G² ���HÇ�
 Å 	+È Ç�
�Å ��È
Á 
NË���NÅ ��È Ë����HÇqÅtÇ+È Ë�	NË������NÅ ��È Ë����HÇN² Ç����Á*Å 	�È ���NÅ ��È
� 	����SÁ�
qÅ ��È �GË��NÅ 	+È Ë�	NË������NÅ ��È Ë���
G² �GË�� Å ��È Ë���
qÅ ��È

 
NË���NÅtÇ+È Ë����HÇqÅ 	�È �HÁ��NË>Ç�ÇqÅtÁ+È ���HÁN²§Ë����HÇgÅ ��È Ë���
qÅ ��È
 ËcÁ�	�
HÇ^Å@Ç#È Ë����HÇqÅ 	�È �HÁ��NË>Ç�ÇqÅ ��È Ë����HÇN² Ç����Á*Å ��È 
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