
 
 

E
S

E
A

R
C

H
R

E
P

R
O

R
T

I
D

I
A

P

Rue du Simplon 4

IDIAP Research Institute
1920 Martigny − Switzerland

www.idiap.ch

Tel: +41 27 721 77 11 Email: info@idiap.ch
P.O. Box 592
Fax: +41 27 721 77 12

� ��� � �����
	���
 ����������� � �����
� �
������� ������������� � ����	 � ! 	 "#�����


 ����$%��" &'� 
 �(� � �)�*�+! ,.-
� $���/0	213	 /4�5�6	 ��� ����� 78��	2�6	9���

:<; $��%�
	 = ������"
>�?A@CB)DE?AFHG2IKJLF�M NPOQ?LF�>�G RSIUTVOKF6MWM

XC?ZY\[]B^FH_]`\ObacB9deO MWM f OQ`g?ihj`g?Akg[HF(O�>�OQlmOKFnY\? MWM
oqprotsru]v^w�w�x9y{zt|~}

���^�U���^���n�C� x~x9y

M��~��������� ���W�2�����������]� �����¡�q�W¢£�W¤¦¥H§��Z¨��Z©¦�����«ª¡¬®­¡¯£�t°¡±¡��¤W�«ª³²9�¡¯ ����­'´ ¯£�¡¤W­¡�WµMWM·¶¹¸^¶»º^¼ ª�½H©¦����¯£¤W��¥tª³�t¾9¯ ��¿�����¢À©¦�q­





�����������
	��
	����
�����
	������
����� ��!�"

#%$'& ( )+*-,/.�0213$5476+6'&8* 9 47*:* ;<,/=5&8&>, ?A@7)+=56547* BC)+D7.�@
E .�FG)/4�* 1H@7=5I8)�F JK( 1L0M9 ;/?N0�B EPORQ ;SI8&UTV.XWY.�TZ4>,/.�@76 476+D

[ 6+.\,/.]4�* ^`_aI8&8=5.�bc&86/,'F

d/egf�	Nh2egiK����jki ����egi'd'��lm� no��i p�ek�q�r	�irsK�t�Auv	��M� w����qe2xy�
eg�q�KiM�zd+��{���i��qe

|m}�~��������M�M� �����

�������������q�q� �r�����������
�q�� ¢¡� £�q�z�
¤-¥§¦ �����¨�8 £�U©G���ª¡� £���
¥R¦ �
¥§��¥�«y�\¬�©®­ �¯�v�
¤-�¯��«
°£°£�����
��¥m¡��±��¬X�§���ª�\¡² ¬]¡��q©v«³¡� £�v´\¦ �����¨�:µ������
�q�� ¢¡� £�q�>¶ ² ´]µ¸·�¡����¨���X º¹\¬X��¥�»m¼m���ª¡� £���
¥2¡g½]¦� £��«³°º°¢½¾¡¨«
¿t�G¦X°º«
���G £�:�����
©G¥ÁÀÂ ¢¡�����
�XÃÄ ºÅX��«³°�«
���
¬�¥Æ¡� £�2���q��ÅX ¢¡� £�q�X¥Â«
��Åv¥§ £�q�X £Ç���«
��¡Â­�«
�¨¿]�³���q¬X��Åv���q £¥§�qÈ�«
��Å�©v«�½G�ª�q��¡¨«
 £�m°º«����q�2¥§���ª¡� £�
��¥M�
¤��Ét�ª��°º«
¦X¦� £���v¥§¦ �����¨��»�Êk��¥§¬��¨���� ¢����¬�©G¥Æ¡¨«³������¥�È�����«
ÅX¥§�ª¡¸©G º�¯���q¦��X�q�X��¥Ë��«�Ét�2¡��RÅX«³¡��Ì¦X����É\ ºÅX��Åm¡��X�Ì­ �ª¥Æ¡�������
�q�� ¢¡� £�q��¦ �¯�§¤Í�
��©v«³�����
È��X��ÀK��Ét�ª��¦�«³�§¡� £�� £¦�«³�\¡�¥Ë«³���2�³¤Î¡����o���ª°º¬X�ª¡¨«
��¡M¡��ÏÀK��«³�Â¡����ª©o»Ð¼m º�¯���q¦��X�q�X�-«��§Ã�¨«�½X¥�¦X����É\ ºÅX�Ð«
�Ì«
°¢¡��ª����«³¡� £Ét�Ð¡�����°£�q¥§�¯ÃÄ¡¨«³°£¿] £�X�¸©G £�ª���q¦X���
����¥�­\½¸¦X����É\ ºÅX £���Â¥§¦ �����¨�Ì������«
���ª��©G����¡�¡��X���q¬X�q�ÅX ¢�����ª¡� £�
��«
°KÅX £¥§�ª�� £©G £��«�¡� º�
��»�Ñ¸�]¤Í�³�§¡�¬���«�¡���°¢½�È��X��ÀK��Ét�ª��È�ÅX��Ét�ª°º�
¦�©G����¡2�³¤Â«³�§�¨«�½�¤Î���q��¡§ÃÄ����Å�¥Æ½]¥Æ¡���©G¥Ò¤Í�³�¥Æ¡¨«³¡��ªÃÄ�³¤ÎÃÓ¡����ªÃk«��§¡-°º«����q��Ét����«
­X¬�°º«³�§½:���q��¡� £�\¬��
¬�¥Á¥§¦ �����¨���������
�q�� ¢¡� £�q�±¥§¬]Ô��ª��¥Ì¤Õ���q©Ö«o°º«
�¨¿:�³¤Â�������ª¥§¥�«³�§½����¥§�q¬]������¥�È�«³¥Â©G�q¥Æ¡Ë«�Éq«³ º°º«³­�°£�-¥§¦ �ª���¯�m���
��¦ �³�¨«Ï���q�X¥§ º¥Æ¡Ë�q�X°¢½o�
¤�¥§ £�X�q°£�ªÃÄ�¯��«
�X����°��������
�¨Å] £���q¥�»r�r�� £¥�¦�«
¦ �¯�ÅX��¥§�¯�� º­ �ª¥Ë¡����2�ª�q°£°£���ª¡� £�q�¾�
¤Ð«
�
«³¬�Å] º�³ÃÄÉ] £¥§¬�«
°����³��¦�¬X¥¸�
¤�����«qÅ�¥§¦ �����¨�o¤Î���
©×«G�\¬�©-­ �ª�Â�
¤� £��¥Æ¡§��¬X©G����¡���Å©G���ª¡� £���Ì�����q©G¥�»r�r���2���³��¦�¬�¥�È�­�«³¥§��Åm�q�o¡��X�ÒØz´XÙtÚ ² ¼oÛGÅ�«�¡¨«
­�«
¥§�qÈ� º¥�¥§¬� ¢¡¨«³­�°£�2¤Í�
�Ë¬�¥§�2 £�o�ª�q��¡� £�]¬X�q¬X¥¥§¦ �����¨�R�����ª�q�q�X ¢¡� º�
���ªÜ]¦ �ª�� £©G����¡�¥M«
��ÅR £¥Â��«
¦]¡�¬X����Å�¬�¥§ £���Ï«®Éq«��� £�ª¡g½��
¤�©G º�¯���q¦��X�q�X��¥�È] º�X��°£¬�Å] º�X�G«³�§�¨«�½]¥�È«
¥�Àr��°£°�«
¥Ë��°£�q¥§�ªÃÄ¬�¦¾«³��ÅoÀÂ ºÅX�ª�Á«³���
°º�-��«
©G�¯�¨«
¥�»2�r�X�-¦�«
¦ �ª�Ò«
°£¥§�oÅ]��¥§�ª�� £­ ��¥Ë¥§�q©G�Ì º�X ¢¡� Õ«³° ² ´]µZ�ªÜ]¦ �ª�� ¢Ã©G����¡�¥��q�Ï¡��X�M���
��¦X¬�¥����q©G¦�«³�� £���¸¡��X�M¬�¥§�Â�
¤��ª°º�
¥§�ªÃÓ¡¨«
°£¿\ £���Á©G £�ª���q¦X���q�X��¥�ÀÂ £¡��®­ �
¡��v«¸Ç�Ü]��Å-«
��ÅÏ«Ò­�°£ £��Å«³�§�¨«�½R­ ��«
©Ï¤Î�
��©G £���Ì¡����¯�X�� º¹�¬��q»



� ���������
	��
� ���������
� ����������� �"!#�%$&���

' ()(&*�+-,�.0/21435(614,7()80()3�9;:�1<9
=?>)>&@�353�(),�>)(
+-,�*�AB(DC#=43�E;FBGH14>&(0IJ@�/5(K:710/L1NMO=43�@BPQMO=43RFB35=0SBGT()PQ/5=4GT8;+-,�.�I4F�GT14,B,B+T,B.�I
14,�:�/UA�1435+T,B.V=JMW+H:?(X14/�C
+Y*�AB+T,�C#=43�E;+-,�.6*5(X1JP7/KZ\[]+-*5AB+T,�P�(K(&*�+-,B.�/)I0/UF�()(X>�A^+H/�*5AB(_FB3�(K:?=0P�+-,�14,�*�P�=?:?(_=JM�+T,�*5(K3U`
10>a*�+-=0,bSW()*cCR(K(),bF�143U*�+T>)+-F�14,�*�/KZ#deM210>)>)@B3�1J*5(0IB(K10/U+TG-9"/5(K1J3�>�A�14SBG-(N3�(K>)=43�:B/
=JM�P�()()*5+T,B.0/V1J3�(N*5=fS�(^P714+-,�*�14+-,�(K:gI
14@?*5=0P71h*5+H>D/5F�()(K>�A�*�3�14,�/�>&3�+-F?*�+-=0,7+T/R3�(Ki�@B+T35(X:gZ�jk=l*�AB+T/R(),W:gI?/U+T.4,B+-mW>K1J,�*2()P�FBAW14/5+T/2A�14/R35(X>&(K,0*�G-9�S�()(),�FBGT10>&(X:
=0,b14:B14F?*5+T,B.7/c*�1h*�(&`e=JMn`o*5AB()`e143U*_1J@?*�=4P71h*�+T>N3�(K>)=4.4,�+Y*�+-=0,p/59;/U*5(KP7/#*5=�*5AB(lP�(K(&*5+T,B.�/6:?=4P714+-,\q-rJI �hs Z
t ,�(6=JMu*5A�(6P71hvc=432FB35=0SBGT()P7/LC
+-*5A73�(K>)=4.4,�+Y*�+-=0,�=4M�/UF�()(X>�A7+-,fP�(K(&*5+T,B.�/L+H/�*5AW1h*2=4Mu3�=4S�@�/c*�G-9�14>Ki�@B+-3�+T,B.w*5AB(

/5F�()(K>�Ap/U+T.4,�14GB.4+T84(K,�*5AB(w14:?80()3�/U(6>)=4,�:B+Y*�+-=0,�/Dxy+-,7*�()3�P7/L=JM\zw{?|]F�()35MO=43�P71J,�>)(X}%+T,fC
AB+H>�A7P�=0/U*2P�()(&*�+-,�.0/#1J3�(
A�()GH:gZL'b()()*5+T,B.�35=;=0P�/_1435(w=JMn*�(),"35(K84(K35S�()3�1J,�*wxy(4Z .�ZTI;*5AB(l+T,�/U*53�@BP�(),�*5(X:�P�(K(&*5+T,B.�3�=�=0P~1h*_*5A�(
�6,B+T84(K3�/5+Y*c97=4M
�R:?+T,�S�@B35.0ANA�14/k1
35(K84(K35S�()3�1h*�+-=0,D*�+-P�(L+T,l*5A�(L35(K.4+T=4,N=JMB��Z��J/�}&�<*5AB(K9w/5@?�u()3�MO3�=4P�/5+-.0,B+Ym�>)1J,�*�S�10>�E;.43�=4@B,�:V,B=0+T/5(4I
(0Z .WZDMO3�=4P�F�35=4vc(K>a*�=43�/61J,W:�>&=0P�FB@?*5(K3�/DC
+Y*�AB+T,�*�AB(^3�=;=4P"Ig1J,�: 10>a*�+-8;+-*5+T(K/V=4@?*�/U+H:?(�*5AB(�35=;=0P��g14,�:bP�()()*5+T,B.0/
=4Mn*5(K,�>)=4,�*�14+-,�FW(K35+T=?:B/N+T,�C
A�+T>�A�/U(K84(K3�14GkF�()=0FBG-(f1435(�/5FW(X1JE;+-,�.�>)=4,�>)@B353�(),�*�G-90Z7�RGT=0/5(&`o*�14G-E;+T,B.�P�+H>&3�=4FBAB=0,B(K/
14G-GT()8;+H1h*�(
P�14,;9^=JMu*�AB(K/5(
FB3�=4SBGT()P7/L14,�:�.4+T84(_*�AB(6AB+T.4AB(X/c*210>)>)@B3�10>&9lMO3�=4P�>&@B3�3�(),�*2zV{?|]/59?/c*�()P7/Xq � s I�AB=hCR(K84(K3
+-*l+T/w+TP�FB3�10>a*�+T>K1JG�*5=�FB3�=h8�+H:?(�()80()3�9�FW1J35*5+H>&+TF�1J,�*V+T,�1�P�()()*5+T,B."C
+Y*�A�1pAB(X14:B/5(&*NP�+T>)35=0FBAB=4,�(
MO=43l1p,;@BP^S�()3
=4M
35(X14/5=4,�/V��*5AB(�>&=0/U*
=JM6/5@�>�A�:?()8;+H>&(X/
+H/
FB3�=4AB+TSB+-*5+T84(0IkF�143U*�+T>)+-FW1J,�*�/wm�,W:�*5AB(KP�=0S?*53�@�/5+-80(f1J,�:�MO(K()G#/U(KGYMn`
>)=4,�/�>&+T=4@W/
CR(X1J3�+-,�.�*�AB()P"Iu1J,�:"@�,BG-(X/5/D3�10:?+T=7P�+H>&3�=4F�AB=4,B(X/
1J3�(l@�/5(K:gI�F�1J35*5+H>&+TF�14,0*�/61J3�(l(&�u(K>&*5+T84(KG-9p*5()*5AB(K35(X:
*�=^=0,B(
G-=?>K1h*5+T=4,\I0@B,W1JSBGT(
*5=�14>a*R=432P�=h80(
,�1h*�@B3�14G-GT94Z%'b+H>&3�=4FBA�=4,B(614353�1<9?/%=J�u()3R1
FW=4*5(),�*�+T14GW/5=4GT@?*5+T=4,�*�=l*5AB(X/U(
F�35=0SBG-(KP7/)Z
z~P�+H>&3�=4F�AB=4,B(f14353�1<9 FB3�=h8;+T:B(K/
14,�(),BA�14,�>&(X:�84(K3�/5+-=0,�=4M_*5AB(p+-,BF�@?*�/5FW(K(K>�A�S�10/U(X:�=4,�*5A�(fG-=?>K1h*5+T=4,�=4M

*�AB("/UF�(K14E4()3XZ�z�S�=?:?9�=JM6FB3�()8;+T=4@�/�C#=43�E�I%(0Z .WZTq �BIL� s ILA�10/�/5AB=hC
,�*�A�1h*�1J3�3�1<9?/^>K1J,�S�("1J,�()��(X>a*5+T84("1JG-*5(K3U`
,W1h*5+T84(�*5=�>&GT=0/5(&`o*�14G-E;+T,B.fP�+T>)35=0FBAB=0,B(K/DMO=43N/U+T,B.0G-(�/UF�(K14E4()3NzV{B|�+T,�,B=0+T/59"(),;8;+-3�=4,BP�(K,0*�/)ZNd�,�14:B:?+-*5+T=4,\I�+T,�1
P�@BG-*5+-`e/5FW(X1JE0()3L(K,�8;+T35=0,BP�(),�*KIJ*5AB(D:B+-3�(K>&*5+T=4,�14G?,�1h*�@B35(
=4Mu*5AB(D14353�1<9
1JGTGT=hC6/�:?+T/�>&3�+TP�+T,�1J*5+T=4,�SW()*cCR(K(),7/5FW(X1JE4(K3�/
GT(K10:?+T,B.^*�=�+TP�FB3�=h84(K:�zV{?|�FW(K3UMO=035P71J,W>&(6MO=03_=h84()3�GH1JFBFB+T,B.^/5F�()(K>�Akq � s ZL�L3�+TP�1435+TGT9�:?@�(V*�=�1^GT10>�E�=JM�14FBFB3�=4FB3�+-`
1J*5(7>&=035F�=43�1BIuAB=hC#()80()3XIu35(X/U(X1J3�>�A +-,�*�=�P�+H>&3�=4FBA�=4,B(�1J3�3�1<9bzw{?|�AW14/w*5=":B1J*5(�MO=?>&@�/5(K:�=4,�:?+T.4+-*N3�(K>)=4.0,B+Y*�+-=0,
*�14/5E?/)IJC
A�+T>�A�=4S;8;+T=4@�/5G-9lS�(K143�G-+-*U*�G-(6/5+TP�+TGH1J3�+Y*c9l*�=l/UF�()(X>�A�+T,�P�(K(&*�+-,B.�/)Z�[]AB+TG-(6/5=4P�(_GH1J3�.4()3%80=;>K1JSB@�GT14359N*�14/5E;/
AW1<84(NSW(K(),"+T,�80(K/U*5+T.01J*5(K:�I;/5@�>�A"14/_+T,\q�� s I?*5AB(X/U(lAW1<84(w@�/U(X:"/U+TP^@BGH1h*�(K:�>&=035F�=43�1^3�1h*�AB()3#*�A�1J,"3�(K1JGu3�(K>)=43�:?+-,�.0/KZ
|6(K>&(K,�*5GT94I�*5AB(��6dU{?j�|�j t �;{b1J,W: |%j
�0�4{�(K8h1JGT@�1h*�+-=0,�/DAW1<84(
FB3�=h8;+T:B(K:b1�>)=4P�F�1435+H/U=0,"=JMR/5FW(K(K>�A 3�(K>)=4.4`

,�+Y*�+-=0,�=4,�:B1h*�1�3�(K>)=43�:?(K:"+T,�3�(K14GkP�(K(&*5+T,B.�/VC
+-*5A�SW=4*5A�>&GT=0/5(
*�1JGTE�+T,B.�1J,�:�1J3�3�1<9pP�+H>&3�=4F�AB=4,B(X/)Zlj_AB(�d5�_{;de`
{B|
dV/59?/c*�()P�:?()*�1J+TGT(K: +T,\q-r s /5AB=hC6/6*�A�1h*NC
AB+TG-(�P�+H>&3�=4FBAB=0,B(�14353�1<9?/614>�A�+-(K84(^GT=hC#()3NzV{?|QFW(K3UMO=035P714,�>&(^*5A�14,
>)G-=�/U()` *�1JGTE;+-,B.bP�+H>&3�=4FBA�=4,B(X/)Ik*5AB(K9�>)1J,�/5+T.4,B+-mW>)14,�*5GT9�+TP�F�35=h80(7FW(K3UMO=035P71J,W>&(7=h84(K3l*5AW1h*�=4M61 /U+T,B.0G-(�:B+T/U*�14,0*
P�+H>&3�=4FBA�=4,B(0Z�[]AB+-GT("+Y*7+H/�:?(K/5+-3�1JS�G-(p*5=�>&=0,�:?@�>&*�3�(K/5(K143�>�A�+T,�*5=�1J3�3�1<9�FB3�=;>)(K/�/U+T,B.�*5(K>�A�,B+Ti�@B(X/�MO=43�@�/5(p=0,
3�(K14GgP�()(&*�+-,�.f:B1h*�1�/5@�>�A"14/#*�A�1h*6@�/5(K:p+T,p*�AB(
�6dU{Bj�(K8<14G-@W1h*5+T=4,\I;*5AB(l3�(K>)=4.4,�+Y*�+-=0,�/59?/c*�()P7/_35(Xi�@B+-3�(K:f*5=7.0+-80(
10>)>)()F?*�1JSBGT(^F�()35MO=43�P71J,�>)(
=4,�/5@�>�Ab*�14/5E?/D1J3�(^()¡;*53�()P�()GT9�>)=4P�FBGT(&¡gIu35(KFB3�(K/5(),�*5+T,B.7*�AB(^=0@?*5FB@B*w=4MLP�14,;9�P714,
90(K143�/l=4MD:?()80()GT=4FBP�(K,0*XZ�zD/�/5@�>�A�I%+Y*�+T/�,B=4*
MO(K10/U+TSBGT(fMO=43�P71J,;9�3�(K/5(K143�>�A�*�(K1JP7/
*5= *�(K/U*^*�AB(�F�()35MO=43�P71J,�>)(
=4ML*5A�()+T3N14G-.0=43�+Y*�ABP7/D=0,�/5@�>�A�:�1h*�1�Z
�L80(), C
AB(K,�/5@�>�A�/59?/c*�()P7/w1J3�(�1<8h1J+TGT14SBGT(4I�*5AB(�*�+-P�(�*�1JE0(),�*5=">&=4,W:?@�>a*
()¡?FW(K35+TP�(),�*�/
C
+-*5A�*�AB()P¢>)1J,�S�(l+-P�FB3�14>&*5+H>)1JGoZ
£�=43_*�AB(K/5(l35(X14/5=4,�/KI;+Y*VC#10/
:?(K>)+T:?(X:p*5=�35(X>&=03�:�1�>&=43�FB@�/_=4��(K35+T,B.71J,"+T,�*5()3�P�(K:?+H1h*�(w*�14/5E�S�(&*cC#()(K,b/U+TP�FBG-(

:B+-.0+Y*"35(X>&=0.4,B+-*5+T=4,�14,�:¤GH1J3�.4(�84=?>)14SB@BGH1J3�9¥>)=4,;84(K3�/�1h*�+-=0,�1JGV/UF�()(X>�A�3�(K>&=0.4,B+-*5+T=4,\Z�j_AB(�>)=43�FB@�/�>&=4,W/U+H/c*�/�=4M
3�(K10:�[�1JGTGD{�*53�()()*f¦4=0@B35,W1JG_/U(K,0*�(),�>)(K/�*�14E4(K,�MO3�=4P§*5A�(p*�(K/U*f/U()*�=4MD*�AB("[�{?¦;�#zV' ��:B1h*�1JS�10/U(0Z¨zD/7/5@�>�A�I
()¡?FW(K35+TP�(),�*�/7P71<9�S�(�>)14353�+T(K:�=0@?*7=4,¥*5A�( :B1h*�1�@W/U+T,B.�/c*�1J,�:�1J3�:ª©V' '«35(X>&=4.0,B+-*5+T=4,ª/59?/c*�()P7/�C
AB+H>�A]1J3�(
3�()GH1h*�+-80()GT9�/U*53�1J+T.4A�*5MO=43�C#143�:p*5=p+-P�FBGT()P�(K,0*XZlj_AB(�>)=43�FB@�/V+T/V35(X>&=03�:?(X:"+-, *5AB(�+-,W/c*�35@BP�(K,0*�(K:�P�(K(&*�+-,B.p35=;=0P�/
>)=4,�/U*53�@�>&*5(K:bMO=43V*5AB(�35(X>&=03�:?+T,B.f=4M�*5AB(�zD' d6'b()()*5+T,B.0/
�R=43�FB@�/Xq ¬ s Zlj_AB(�/U(K,0*�(),�>)(K/w1J3�(
3�(K14: S�9b1�3�14,B.4(
=4M
/5F�(K1JE0()3�/6xy/5=4P�(6�;�N+T,�*5=J*�1JGn}�C
+-*5A78h1J3�9;+-,�.^14>K>&(),�*�/6xO+T,�>&GT@�:?+T,B.�1l,;@BP^S�()3R=JMg,B=4,B`o,�1J*5+T84(D�2,B.4GT+H/UA7/5FW(X1JE4(K3�/�}aZ
{?(),�*5(K,�>&(X/D1J3�(l3�(K14:"10>)>&=03�:B+-,B.�*�=�1�,;@BP^S�()3V=JML/5>)(),�1435+T=0/_+T,�>)G-@�:B+-,B.p17/U+T,B.4GT(^/U*�1J*5+T=4,�14359�/5F�(K1JE0()3XI�17/5+-,B.0G-(
P�=h8;+T,B.�/5FW(X1JE4(K3KI�14,�:�P^@�GY*�+-FBGT(">&=4,W>&@B3�35(K,�*^/UF�(K14E4()3�/KZ�­D@�35+T,B.�3�(K>)=43�:?+T,B.0/KI�14G-G_/5FW(X1JE4(K3�/
CR(X1J3^GH1JF�()G_1J,W:
A�(K14:�/U()*�P�+H>&3�=4FBA�=4,B(X/)IL14,�:¨14@�:?+T=�MO3�=4P®*cC#=�(K+-.0A�*�(KG-(KP�(),�*�P�+H>&3�=4FBA�=4,B("1J3�3�1<9?/^+T/�1JGH/5=�>K1JF?*�@B35(X:gZ¨j_AB(
3�=;=4P7/N1JGH/U=pFB3�=h8�+H:?(�/U9;,�>�A�35=0,B+T/5(K: 8�+H:?(K=p3�(K>)=43�:?+-,�.0/6+T,�>)G-@�:B+-,B.b>)G-=�/U()`o@BF�8;+-(KC6/V=4ML*5A�(�/5F�(K1JE0()3�/)¯WMy14>)(K/KI�14/
C#()GTGW10/�C
+H:?(&`�1J,B.0G-(_8;+T()C6/�=4M�*�AB(6(K,0*�+-3�(
3�=�=0P"Z�zV/L/U@W>�A�I4*�AB(D:B1J*�1N+H/L/5@B+Y*�1JSBGT(
MO=0321NC
+T:B(68h1J3�+-()*c9
=JMg3�(K/5(K1J3�>�A
*�14/5E?/_+-,�>)G-@W:?+-,�.b°

± :?(K84()GT=4F�P�(K,�*_=4MkP�+H>&3�=4FBAB=0,B(l1J3�3�1<97zw{?|²MO35=0,0*5`o(K,�:pFB35=?>)(K/�/U+T,B.7/U9?/U*5(KP�/KI



���������
	��
� ��������� �

± 14@�:?+T=J`e8�+H/5@�1JGgzV{B|lI

± 14@�:?+T=J`e8�+H/5@�1JGuF�()3�/U=0,�*�3�10>�E�+T,B.WI

± +T,�*5().03�1J*5+T=4,p=JM�14@�:?+T=J`e8;+T/5@�1JGuF�()3�/U=0,�*�3�10>�E;+-,B.�C
+-*5AbP�+T>)35=0FBAB=0,B(w14353�1<97zV{?|�F�35=?>&(X/5/5+T,B.�I

± 3�(K>)=4.4,�+Y*�+-=0,�=JM%14>K>&(),�*�(K:�1J,�:�,B=0,?`o,W1h*5+T84(N�L,�.4GT+T/5A�/5F�()(K>�A\I

± 3�(K>)=4.4,�+Y*�+-=0,�=JM�=h84(K35GH1JFBF�(K:p/UF�()(X>�A�Z

j_AB(lF�1JF�()3D+T/
=035.�1J,B+H/5(K:�10/_MO=4GTGT=hC6/)ZR{?(K>a*�+-=0, � /UF�(K>)+Ym�(X/_*5A�(
,B()C�'b@BG-*5+-`U�RA�1J,B,�()G�[�1JGTG�{�*�35(K(&*D¦0=4@B3�,�14G
z6@�:?+T=J`��D+H/5@�1JGLx '��2`o[�{B¦J`�z��N}_>&=035FB@W/)Z�{;(K>&*5+T=4,b�^*5AB(K,":B(&*�14+-GH/#*cC#=�S�(K14P�MO=43�P�+T,B.�*5(X>�AB,B+Hi0@�(K/R� =4,�(w@B*5+TGY`
+T/5+-,�.
+-,BMO=43�P�1J*5+T=4,�>)=4,�>)()3�,B+T,B.N*5AB(VFW=�/U+-*5+T=4,�=JMu*5AB(N/5FW(X1JE4(K321J,W:�*5AB(w1J3�3�1<9^.4()=0P�(&*53�9u�4*�AB(D=4*5AB(K32(X/c*�+-P71h*�+-,�.
*5AB(6S�(K14P�MO=43�P�+T,B.Nm�G-*5(K3�/�� SBGT+T,�:g¯0MO35=0P�*5A�(635(X>&=03�:?(X:�/5+T.4,�14GT/KZ�{;(X>a*�+-=0,7�
:?(K/�>&3�+-S�(K/2/U=0P�(
+T,B+-*5+H1JGW(&¡?FW(K35+TP�(),�*�/
=4,]1�/U@BSW/U()*�=JMw*5AB( '��2`o[�{?¦4`�z���>)=43�FB@�/�S;9ª>)=4P�F�1J3�+T,B.�3�(K>)=4.0,B+Y*�+-=0,¥10>)>)@B3�10>&9�=4MV*�AB(K/5(bSW(X1JP�MO=43�P�+-,�.
*5(K>�A�,B+Ti�@B(X/#*5=7AB(X14:B/5(&*614,�:�GT14FW(KGg35(X>&=43�:?+T,B.0/KZ�{;(K>&*5+T=4, ��FB35(X/U(K,�*�/
>&=0,�>&GT@�:?+T,B.�3�()P71J3�E?/#14,�:�MO@?*5@B3�(lFBGH1J,�/KZ

� ���
	�� 
���� ��������� ���w�����
�! �	"�$#%	6!6$'& !��w��$&���

j_AB+T/�/U(X>a*�+-=0,�=h80()3�8;+-(KC6/D*�AB(f3�(K>)=43�:?+-,�.�=4MR*�AB(�'��2`e[�{?¦4`ez(�~:B1J*�1JSW14/5(4Ik14,�1J@�:?+T=J`e8;+T/5@�14GL>&=43�FB@�/^/U@B+-*�14SBGT(
MO=43XIB1JP�=4,B.�P71J,;9f=4*5AB(K3_*�10/UE?/KIB:?()80()GT=4FBP�(),�*
=JM�P�+T>)35=0FBAB=4,�(N14353�1<971JGT.4=035+-*5ABP7/KZ

)+*-, .0/�12/430576+8:9-;29<1=9->@?
j_AB35(K(7/U+-*5(X/
1J3�(�+-,;84=0G-80(K:�+-,�*5A�(735(X>&=43�:?+T,B.�=JM#*5AB(f:B1J*�1�°
j_AB(p�R(),�*53�(�MO=43^{;F�()(X>�A�j\(X>�AB,B=4GT=4.09 |
(K/5(K143�>�A\I
�2:?+T,;SB@B3�.4A xy�V�2­Vdc�V}&I�j_AB(Vdc­DdczV��|
(X/U(X1J3�>�A�d�,W/c*�+Y*�@?*5(0I?{?C
+Y*BA)()3�GH1J,�:bxydc­DdczV�R}L14,�:fj
� t ©D@BP71J,�£W14>&*5=43�/KI
j_AB(D�6()*5AB(K35GH1J,W:B/Dx j
� t }aZ�d�,�/U*53�@BP�(),�*5(X:�P�()(&*�+-,�.
35=;=0P�/L+-,�/U*�14G-GT(K:71J*L*5A�(6*5A�35(K(D/U+-*5(X/214G-GT=hC¨*�AB(D>K1JF?*�@B35(D=JM
MO@BG-GT9"/U9;,�>�AB3�=4,�+T/5(K:�1J@�:B+-=71J,W:"8�+H:?(K=�:�1h*�1710/6:?(X/5>)35+TSW(X:�+-,\q ¬ s ZRj_A�(lGT1<90=4@?*
=JM%*�AB(
�D�R­Ddc� 3�=;=4P"I�/5AB=hC
+T,B.
*5AB(fF�=0/5+-*5+T=4,�/l=4MR*�AB(fP�+H>&3�=4FBAB=0,B(f1J3�3�1<9;/w1J,W:�8�+H:?(K= >)1JP�(K3�10/)I�F�G-@�/l*5AB(�/5+-¡�3�(K14:B+-,B.bF�=0/5+-*5+T=4,�/KI\+H/
/5AB=hC
,
+-,�£�+-.0@B3�(br4Zfj_AB(73�=;=4P�>)=4,�*�14+-,W/w*cCR="()+T.4A�*5`o(KG-(KP�(K,�*l>)+-3�>&@�GT143lP�+H>&3�=4F�AB=4,B(714353�1<9?/)Ig=0,B(�P�=0@B,�*5(X:�1J*l*5AB(
>&(),�*�()3�14,�:�=4,B(p1h*
*�AB(f(),W:�=JM_*5A�(fP�()(&*�+-,�. 35=;=0P�*�14SBGT(4Z"d�,¨14:�:?+Y*�+-=0,�Ik*5AB(�/UF�(K14E4()3�/l1J3�(7FB3�=h8;+T:?(X:�C
+Y*�A
>&GT=0/5(&`o*�1JGTE;+-,�.
3�10:?+T=^AB(X14:B/5(&*
1J,�:�GT14FW(KGuP�+H>&3�=4F�AB=4,B(X/)ZL�RGT=0/5(&`e@BF�>)14P�()3�14/R.4+T84(6My10>&+H1JG�8;+-(KC6/R=4M�*5A�(w/5FW(X1JE0()3�/
C
AB+-GT(l+T,p*�AB(
/5(K1h*�(K:pFW=�/U+-*5+T=4,W/)I�14,�:pC
+T:?(
14,B.4GT(l>)14P�(K3�10/#.4+T84(N8;+-(KC6/_=JM�*5AB(l(K,0*�+-3�(DC�=;=43
1435(X1�=4M\*�AB(l35=;=0P�Z
j_AB(�j
� t 1J,�:bdc­VdczD��35=;=0P�/V>&=0,0*�1J+T, /U+TP�+-GH1J3V35(X>&=03�:?+T,B.7(Xi0@�+-FBP�(K,0*XIuSB@?*l:?+Y�u()3w+T,b*5AB(K+-3wFBA;9?/U+H>)14G\GH1<94=0@?*
1J,�:"14>)=4@�/U*5+H>w>&=4,W:?+Y*�+-=0,�/KZ

)+*E) FHG!IJ/LK�9-?:MONP>@?:QR9S1T9<>U?:;
j_AB(l:B1h*�1�>)=4,�/5+T/U*�/#=4M\35(X>&=03�:?+T,B.�/2=4M\[�14G-G\{;*53�()(&*6¦0=4@B3�,�14G�/5(),�*5(K,�>&(X/#35(X14:f+T,�+T,�/U*53�@BP�(),�*5(X:�P�(K(&*5+T,B.�3�=�=0P7/
@B,�:?(K3
*5AB3�()(l>)=4,�:?+-*5+T=4,W/)°

r4ZWV�XZY\[^]`_aV^bT_dcfe^_hgaVjiSckilXnmkYockg'phZb£B=03
*�AB+T/�>&=0,�:?+-*5+T=4,�*5AB(p/UF�(K14E4()3^+T/
10/UE0(K:�*5=b3�(K10:�/U(K,0*�(),�>)(K/NMO3�=4P§/5+Y¡
F�=0/5+Y*�+-=0,�/
C
+-*5AB+T,b*�AB(
P�()()*5+T,B.�3�=;=4P �«MO=4@B3V/U(X1h*5(X:b1J3�=4@B,W:�*�AB(l*�1JSBGT(4I�=4,B(�/c*�1J,�:?+T,B.f1J*6*5AB(�C
AB+-*5(&`
S�=0143�:�1J,�:�=4,B(7/U*�14,�:?+T,B.b1h*N*5AB(7F�35(X/U(K,0*�1h*�+-=0,�/�>&3�()(),\Z t ,B(7/5+Y¡;*�A�=4M#(X14>�A�/5F�(K1JE0()3X¯ /N/5(),�*5(K,�>&(X/l1J3�(
3�(K10:7MO3�=4P�(X14>�ApFW=�/U+-*5+T=4,�Z

� ZWV�XZY\[^]`_RVqb�_dcres_tg:uvmqwrXZY2[7£B=03L*�AB+T/R>&=0,�:?+-*5+T=4,�*5A�(V/5FW(X1JE4(K3L+H/214/5E4(X:�*5=
P�=h84(
S�(&*cC#()(K,�*5AB(w/U+-¡�FW=�/U+-*5+T=4,�/
C
AB+TGT(735(X14:?+T,B."*5A�(�/U(K,�*5(),W>&(K/KZpj_A�(�/UF�(K14E4(K3lSW(K.4+T,�/
3�(K10:?+-,�."1J*^F�=0/5+Y*�+-=0,¥rp1J,�:�P�=h84(X/w*5= F�=0/5+Y*�+-=0,
� C
AB+-GT(�35(X14:?+T,B.f*�AB(�m�3�/U*l/U(K,0*�(),�>)(4Zlj_AB(K9"*5AB(K,�P�=h84(�S�14>�E�*5=�F�=0/5+Y*�+-=0,¨r^C
A�+-GT(�3�(K10:?+T,B.f*�AB(�,�(&¡;*KI
14,�:f>&=0,�*5+T,�@�(w14GY*�()3�,�1h*�+-,B.^SW()*cCR(K(),f*�AB(K/5(V*cCR=�FW=�/U+-*5+T=4,�/RC
+-*5A�(X14>�A�/5(),�*�(),�>)(4Z%[]AB(),"1^/5+-¡�*�A�=4M�*5AB(K+-3
/5(),�*5(K,�>&(X/NA�1<84(�S�()(K,�3�(K10:gI�*�AB(f/5FW(X1JE4(K3N*5AB(K,�1JG-*5(K35,�1J*5(X/NSW()*cCR(K(),�FW=�/U+-*5+T=4,W/ � 1J,�:��pMO=43l*�AB(7,B()¡�*
/5+Y¡;*�A�I;*5AB(K,bFW=�/U+-*5+T=4,W/
��14,�:p��MO=43_*5A�(l,B(&¡;*KIB14,�:"/U=�=0,�Z



� ���������
	��
� ���������

£�+T.4@B3�(�r4°�j_AB( GH1<94=0@?*7=JMN*5AB(��D�2­Vdc��d�,�/U*53�@BP�(),�*�(K: 'b()()*5+T,B.¨|
=;=0P xy' (K14/5@B3�()P�(),�*�/7+-,¤>)Pf}aZ�z63�3�1<9
P�+H>&3�=4FBA�=4,B(X/21J3�(
,;@BP^S�()3�(K:"r)`�rX�BZL�#1JP�()3�14/21J3�(
P�=0@B,�*5(X:7@B,�:?(K3RzD353�1<9�r
*�=^.0+-80(6>&GT=0/5()@BF78;+T()C6/L=4M�F�1J35*5+H>a`
+TF�14,0*�/6+T,b*5A�(�/5(K1h*�(K:"GT=?>)1h*�+-=0,�/KZ6j_AB(�/5+Y¡"3�(K14:B+-,B.7GT=?>)1J*5+T=4,�/V1J3�(l+-,�:B+T>K1h*5(X: 14/w{;(K1J*^r&`e��I��L3�(K/5(),�*�1J*5+T=4,b1J,W:
[]A�+Y*�()S�=01J3�:gZ

�BZ��+w _hg']`cdb^b�XZY2[ V^bT_dcres_hg����lVjiSckilXnmkY�cqg'p��"©D()3�(4I%*cC#=�/5FW(X1JE0()3�/
1J3�(p10/UE0(K:�*5=�/U+TP^@�GY*�1J,B(K=4@�/5G-9�3�(K14:�*5AB(K+-3
/5(),�*5(K,�>&(X/_MO35=0P¢:B+Y�u()3�(),�*DF�=0/5+Y*�+-=0,�/6C
+-*5A�+-,"*�AB(^3�=;=4P"Z#j_A�(^/UF�(K14E4(K3�/
3�()P714+-,"+T,"*5AB(�/514P�(lF�=0/5+-*5+T=4,�/
MO=436*5AB(
(K,�*5+T35()*c9�=JM%*�AB(K/5(
3�(K>&=03�:B+-,B.�/_1J,�:b/5()F�143�1J*5(N3�(K>&=03�:B+-,B.�/
1J3�(NP�10:?(lMO3�=4P (K14>�A"=4M�*�AB(fr<��F�1J+T3�/
=JM�FW=�/U+-*5+T=4,W/)Z

{?FW(X1JE4(K3�/2CR(K35(V14/5E4(K:�*�=^3�(K10:7,�1h*�@B3�1JGTG-9�C
+Y*�A�,B=�>&=0,�/c*�3�14+-,�*�/�FBGH14>&(X:7=4,p/UF�(K14E�+T,B.�/c*c9;GT(4I�FB35=0,;@B,�>&+H1h*�+-=0,
=03l14>)>)(),�*KZ�[]+Y*�A�*5AB(�(&¡B>)()F?*�+-=0,�=4M2*5A�(�:�1h*�1p3�(K>&=03�:B(K:�1J*V*�AB(f�D�R­Ddc� /5+Y*�(4I�C
A�+T>�A�>&=0,�/U+H/U*�/w=JM_1JGTG�,W1h*5+T84(
/5F�(K1JE0()3�/)I�*�AB(
>&=035FB@W/
>&=4,�*�1J+T,�/_P71J,;9f,B=0,?`o,W1h*5+T84(N�L,�.4GT+T/5A�/5F�(K1JE0()3�/)Z

)�*�� NP>
	TGW8:; FH1�	j8:5�1T8�	TI
'��2`o[�{?¦4`�z��¥+T/%:?+T8;+T:B(K:
+T,�*5=w=4,B(#:?()80()GT=4FBP�(K,0*�/5(&*#x ­V�@�w}�1J,W:l*cC#=D()8h14G-@�1J*5+T=4,^/5(&*�/_xy� �%z�
2r#14,�:
�@��z�
 � }
MO=03^(X14>�A�=JM
*�AB(7*5A�35(K(�>&=0,�:?+-*5+T=4,�/KZ j_AB(�/5()GT(K>&*5+T=4,�=JM
3�(K10:�/5(),�*�(),�>)(K/lMO=03l*5A�(K/5(p/5(&*�/^+T/^S�14/5(K:�=0,�*5AB(�:?(&`
80()GT=4FBP�(K,0*N1J,�:�()8h1JGT@�1J*5+T=4,�/5(&*�/D=4ML*5AB(�[�{?¦?�#zD' ���#35+-*5+H/5A��L,B.0G-+H/5A�>&=035FB@W/Kq � s Z
�R14>�A /5FW(X1JE0()3X¯ /DFB35=0P�F?*�/
>)=4,�*�14+-,�rh��14:B14F?*�1J*5+T=4,b/5(),�*5(K,�>&(X/)IW�0�7/5(),�*5(K,�>&(X/
MO3�=4P *5AB(��4�4�0�h`eCR=03�:p/U@BSB`e>)=43�FB@�/614,�:��0�f/5(),�*5(K,�>&(X/_MO3�=4P
*�AB( � �4�4�0�h`eCR=03�:�/U@BSB`e>)=43�FB@�/KI?.4+T8�+T,B.f1�*�=J*�14G�=JM�����/5(),�*�(),�>)(K/
F�()3D/5F�(K1JE0()3XZ2j_AB(
[�{B¦;�#zV' �7:?()80()GT=4FBP�(K,0*
/5(&*D>)=4,�*�14+-,W/ � ��/UF�(K14E4()3�/#1J,�:�*5AB(l(K8h1JGT@�1h*�+-=0,?`�rN1J,W:�(K8<14G-@W1h*5+T=4,B` � /U()*�/NrK��/5F�(K1JE0()3�/2(X14>�A�Z
�w+T84(K,p*�A�1h*XI;MO=43
=0@B3w=h84()3�GH1JF">&=4,W:?+Y*�+-=0,�I�*5AB(���/5FW(X1JE;+T,B.fGT=;>K1h*�+-=0,�/6.0+-80(frX��@�,B+Ti�@B(�F�1J+T3�/6=JM2/5(K1J*�/KIW+-*NC#10/D:?(X>&+H:?(K:"*�A�1h*wCR(
C#=4@�GT:�@�/U(V*5A�(wF�35=0P�FB*�/2MO35=0P�rX�l[�{B¦;�#zV' ��/UF�(K14E4()3�/L+T,�(X14>�Ap=JM\=0@B3#/5(&*�/)Z�j
©V�ª'��2`e[�{?¦4`ez(��­V�@��/5(&*
/5(),�*�(),�>)(K/w1J3�(l*5AB(K35()MO=43�(l*5A�(
m�3�/c*�rX�7/5F�(K1JE0()3�/6FB3�=4P�F?*�/
MO3�=4P¢*5A�(�[�{?¦?�#zD'���:?(K84()GT=4F�P�(K,�*V/U()*KZN� �%z�
2r
/5(),�*�(),�>)(K/
1J3�(6*�AB(lFB3�=4P�F?*�/2MO3�=4P~*5AB(N(),�*�+-3�(V[�{B¦;�#zV' ��()8h1JGT@�1h*�+-=0,?`�rV/5(&*KI�FBG-@W/R=0,B(N=JMk*5AB(l/5FW(X1JE4(K3�/2MO3�=4P
*�AB(7[�{?¦?�#zD' �":?(K84(KG-=0FBP�(),�*
/U()*N,�=J*
1JGT35(X14:?9b@W/U(X:gZ�{?+-P�+TGT1435GT9b*5A�(��@��z�
 � /5(),�*5(K,�>&(X/l1J3�(^*�AB(�FB35=0P�F?*�/
MO3�=4P�*5A�(f(),�*5+T3�(7[�{?¦;�#zV'�rf(K8<14G-@W1h*5+T=4,B` � /5(&*KI%FBGT@�/^=4,B(�MO3�=4P�*5AB(�35(KP�14+-,�+-,B.b[�{B¦;�#zV' �b:?()80()GT=4FBP�(K,0*
/5(&*XZLjk14SBGT(l��/5AB=hC6/R*5A�(l35(X>&=43�:?+T,B.�/5>�AB(X:?@BGT(wMO=43_*5A�(
­V�@��/U()*KZ

)�*�� FU1=/�1=8R;
jk=
:B1J*5(4I0*5A�(D/U+T,B.0G-(6/5FW(X1JE0()3L/U*�1h*�+-=0,�1J3�9
:B1J*�1l1h*#�D�2­Vdc�]A�10/�S�()(),73�(K>)=43�:?(K:�I4/U(K.4P�(),�*�(K:�1J,�:7>�AB(X>�E4(X:gI41J,W:
=0,BGT9
*5A�+T/L:�1h*�1NC_14/%@W/U(X:^MO=03�*5A�(6>&@B3�35(K,�*%()¡?FW(K35+TP�(),�*�/KZ�j_A�(6/U+T,B.4GT(6/5FW(X1JE4(K3�P�=h8�+T,B.l:B1J*�1VMO35=0P�*�AB(6�D�R­Ddc�



���������
	��
� ��������� �

/U+-*5(NA�10/RS�()(K,p3�(K>)=43�:?(K:�1J,�:�C
+-GTGgSW(l/5().0P�(K,�*5(K:p1J,�:�>�AB(X>�E4(K:�Z�j_AB(l�V�2­Vdc�²=h80()3�GT14Ff:B1h*�1^+H/
/�>�AB(K:?@�G-(X:7MO=43
35(X>&=43�:?+T,B.�+T,�¦4@�G-9 � �4�0�BZ^z6GTG�*�AB(7:B1h*�1fMO3�=4P�*�AB(�dc­DdczV� /U+-*5(�A�10/wSW(K(),�35(X>&=43�:?(X:�1J,W:�+H/l>&@B3�3�(),�*5GT9bSW(K+-,�.
/U(K.4P�(),�*5(X:"1J,�:">�AB(X>�E4(K:"14,�:�C
+-GTG\S�(^>&=0P�FBG-()*5(X:pS;9"{;()F?*�()P�SW(K3 � �0�0�BZ2j_AB(
:B1J*�1�MO3�=4P *5AB(
j
� t /5+-*5(lC
+TG-G
SW(N3�(K>&=03�:B(K:f+T,�GT1J*5( � �4���?Z%j_AB(l:B1h*�1^+H/_(&¡?F�(K>&*5(K:�*5=�S�(N35(KG-(X14/5(K:�*�=�*�AB(N35(X/U(X1J3�>�A�>&=0P�P^@B,B+-*c9�*5=hC_1J3�:B/2*5AB(
(),�:�=JM � �0�0�?Z%z /�1JP�FBGT(l=JM\*�AB(
:B1J*�1�+T/D1<8<14+-GH1JS�G-(VMO35=0P~A�*U*�F�°����<P�P�P"Z +H:?+H1JF�Z >�A��h'��2`o[�{?¦4`�z��
� � 	 ���	�J�^�
� $)��� � 	D!@�b�b$�
��
	: 
d�,f*5A�+T/_/5(K>a*�+-=0,�C#(VF�35(X/U(K,0*R*cCR=�SW(X1JP�MO=43�P�+-,�.�1JF�FB35=�14>�AB(X/�*�A�1h*_P71<97SW(N1JFBF�G-+T(K:f*5=�*5AB(wP�+T>)35=0FBAB=4,�(V1J3�3�1<9
35(X>&=43�:?+T,B.0/_+T,b*�AB(�>)=43�FB@�/610/
*5A�(
MO3�=4,�*U`e(),�:�*�=�1J, zw{?|�/59?/c*�()P"Z6j_AB(
mW3�/U*V1JF�FB35=�14>�A�35(KG-+T(K/D=4,bE;,B=hC
GT(K:?.0(
=JMg*5A�(D3�(K>&=03�:B+-,B.^(),;8;+-3�=4,BP�(K,0*#1J,�:714353�1<9^.0()=4P�()*53�94I4C
A�+-GT(6*�AB(w/5(K>)=4,�:�+H/#1^>&=0P�FBG-()*5(KG-9�1J@?*�=4P71h*�+T>V/U9?/U*5(KP�I
35(Xi0@�+-3�+-,�.�,B=�E;,B=hC
GT(K:?.0(V=4M\*�AB(
/UF�(K14E4(K3#GT=?>)1J*5+T=4,�=43_P�+T>)35=0FBAB=4,�(VFBGH14>)()P�(),�*XZ�d�,pS�=J*�A">K14/5(K/KI�*5AB(
/5@BF�()3�:?+Y`
35(X>a*5+T84(lS�(K14P�MO=43�P�+T,B.�*5(X>�AB,B+Hi�@B(
+H/
@�/5(K:�*5=f>K1JGH>&@BGH1h*�(N*5AB(
>�AW1J,B,B(KGgm�G-*5(K3�/�����P71h¡?+TP�+T/5+-,�.�*�AB(^14353�1<97.014+-,�I
C
AB+-GT(7P71J+T,�*�1J+T,B+T,B."1pP�+T,B+TP^@BP >&=4,W/c*�3�14+-,�*N=4,�*5AB(7C
AB+-*5(�,B=0+T/5(�.014+-,�Z�j_AB+H/N*5(X>�AB,B+Hi�@B(�+T/wMO@BGTGT9�:?(X/5>)35+TSW(X:
+-,\q-rK�BI�r4r s ZLj_AB(l=0F?*5+TP71JGum�G-*5(K3�/61435(N>)14GT>)@BGH1h*5(X:p10/)°

��� ������������ � � � xcrX}

C
AB()3�( � +H/_*5A�(l84(K>&*5=03#=4MkP�+H>&3�=4FBAB=0,B(wm�G-*5()3�/KI� x"!g} �$# � � x%!g}&��'4x"!g})(*(+(,��-�x"!g}/.+021 x � }

� +T/#*�AB(lFB3�=4F�14.01J*5+T=4,�80(K>&*5=43_S�(&*cC#()(K,p*�AB(
/5=4@B3�>&(N1J,�:p(K10>�ApP�+H>&3�=4FBA�=4,B(0I� x"!g} �3#54 ��6 � '87:9<;>= 4 ' 6 � '87:9<;@? (+(+( 4 - 6 � '87:9<;BA .+0/1 xy�0}

1J,�: � +H/V*5AB(�,B=4+H/5(�>)=4AB(K35(K,�>&(
P71J*53�+Y¡gZ
j_AB(�*cCR=�*5(X>�AB,B+Hi0@�(K/w@�/5(K:b+T,�*�AB(�(&¡?FW(K35+TP�(),�*�/N:?+-�u()3N=4,BGT9"+-,�*5AB(C#1<97+T,"C
AB+T>�Ap*5A�(N>�AW1J,B,B(KG�/5>K1JGT+-,�.^My10>a*5=03�/ 4 �gIB:?(KGT1<9?/DC+�gIB14,�:�,�=4+H/U(l>&=0AB()3�(),W>&(wP�1J*53�+Y¡�1435(N>)14GT>)@BGH1h*5(X:gIB14/
:?(K/�>&3�+-S�(K:p+T,p*�AB(NMO=4GTGT=hC
+-,B.7/5@BS?`�/U(X>a*�+-=0,�/)Z

�+*-, Ea9GF�I�Q$H IJ/JILKd>
	MI4I 	
j_AB(^m�¡;(X: S�(K14P�MO=035P�(K3D*�(K>�AB,B+Hi�@B(^3�()GT+T(K/w=4, E;,B=hC
GT(K:B.4(^=4MLSW=4*5A�*5AB(�P�+T>)35=0FBAB=0,B(�14353�1<9�.0()=4P�()*53�94Iu1J,�:�1
/UF�(K14E4()3NGT=?>)1h*�+-=0,�Z �w+-80(),ON���14/w*5A�(�GT=?>)1J*5+T=4,�84(K>&*5=03w=4MRP�+H>&3�=4FBAB=0,B(QP�Ik1J,W:RNTSVUGWV14/w*5A�(�GT=?>)1J*5+T=4,�84(K>&*5=03
=JM�*5AB(^/5F�(K1JE0()3XI�*�1JE;+T,B.�*5A�(Nm�3�/U*6P�+T>)35=0FBAB=0,B(l14/_*�AB(l35()MO()3�(),�>)(wMO=43D>)=4,;84(K,B+-(K,�>&(0I;*5AB(K,"*5AB(
>�AW1J,B,B(KG\/�>)1JGT+T,B.
My14>a*�=43�/)IB:B()GH1<9;/_14,�:�,B=4+H/U(l>)=4AB(K35(K,�>&(wP71h*53�+-¡p>)14,pS�(
>)14GT>)@BGT1J*5(X:p10/lqYrX�?I�r4r s °

4 � �YX SVU@W�X SVU@W� xO��}

C+� �YX SZUGW�\[ X SVUGW�] x �4}

^_�a` � /5+-,�>cb �ed ! X �a`] f xy�0}

C
AB()3�( X SVU@W� �hg N SVUGW [ N�� g 1J,W: X �a` �ig Nj� [ Nj` g Z
zD/2:B(K/�>&3�+-S�(K:�+T,�*5AB(VFB35(K8;+-=0@�/�/U(X>a*�+-=0,�IJMO=03L*5A�(D/c*�1h*�+-=0,�1J3�9^/5FW(X1JE4(K32/�>&(),W1J3�+-=�/%+-,�*�AB(D>&=035F�@�/%*5A�(D/UF�(K14E4(K3

=;>K>&@BF�+-(X/�=4,�(�=JMB�
E;,B=hC
,NG-=?>K1h*5+T=4,W/g+-,
*5AB(L3�=;=4P"Z\£�=43g*�AB(2()¡;F�()3�+TP�(K,�*�/g+T,l*5A�+T/\F�1JF�()3XIKC#(LFB3�(&`�>)14GT>)@BGH1h*5(%m�¡;(X:
SW(X1JP�MO=43�P�+-,B.Vm�G-*5(K3�/kMO=43�(X14>�A
=4M�*�AB(K/5(_G-=?>)1J*5+T=4,�/KZkj_A�(),�IhMO=03%(K14>�A�@?*U*�()3�1J,�>)(4IhC#(RS�(K14P�MO=43�P�/U+TP^@�GY*�1J,B(K=4@�/5G-9
*5=7(K10>�ApGT=?>)1J*5+T=4,"1J,�:p*5A�(), /5()GT(K>a*_*�AB(
=4,�(wC
+-*5A"*�AB(lAB+T.4AB(X/c*6(K,B()3�.490Z�d�,�*5AB+H/
C_1<94I;*5A�(NmB¡?(K:�SW(X1JP�MO=43�P�+-,�.
*5(K>�A�,B+Ti�@B(#@�/5(K:^+-,^*5AB(#MO=4GTGT=hC
+-,B.V(&¡?F�()3�+-P�(),�*�/\+H/�+-,^My14>a*L1V/U+TP�FBG-(R*53�14>�E;+T,B.DS�(K14P�MO=43�P�(K3kF�()35MO=43�P�+-,�.V/U*5()(K35(X:
35(X/UF�=4,�/5(NFW=hC#()3_GT=?>)1JGT+H/51J*5+T=4,�=h80()3
/5+Y¡p:B+T/�>&3�(&*�(lG-=?>)1J*5+T=4,�/KZ



� ���������
	��
� ���������

��*E) H��-9-?RQYH IJ/JILKd>
	MI4I 	

j_A�(
mB¡?(K:�*�(K>�AB,�+Ti�@B(�:?(K/�>&3�+-S�(K:b14SW=h80(l35(KG-+T(K/D=4,bFB3�+T=436E;,B=hC
GT(K:?.0(l=JM%*5A�(^P�+T>)35=0FBAB=0,B(^1J3�3�1<9f.4(K=4P�(&*�3590I�14/
C#()GTG?14/%14>K>&@B3�1h*�(2>�A�14,B,B()G;.�1J+T,^>)14G-+TSB3�1h*5+T=4,�1J,�:�/514P�F�G-()`e/59;,�>�AB3�=4,B=0@�/�14>Ki�@B+T/5+-*5+T=4,�Zkd�,^P71J,;9lFB3�14>&*5+H>)1JG;>)10/U(X/)I
*�AB(K/5(
14/�/5@BP�F?*5+T=4,�/_P71<9f,�=J*
SW(l8h14G-+H:gIB,B(X>&(X/5/5+Y*�1h*�+-,B.�P�=43�(N.4(K,B()3�1JGuP�(&*�AB=?:B/)Z
zV/5/5@BP�+T,B.^*�AB()3�(w+T/#=4,�(V:?=0P�+T,�14,0*
/5FW(X1JE4(K3#:B@B35+T,B.�1^.0+-80(),�/5AB=435*U`o*5(K35P /5FW(K(K>�A�MO3�14P�(0I�*5AB(K, 4 � P71<9�SW(

(X/c*�+-P71J*5(K:�10/N*5A�(73�1J*5+T=bSW()*cCR(K(),�*5AB(�P�(X14/5@B3�(K:�MO3�14P�(7(K,B()3�.49�=JM#*5AB(�35()MO()3�(),�>)(�P�+H>&3�=4FBA�=4,B(f14,�:�P�+H>&3�=J`
F�AB=4,B(QP�I�1J,W: C � P71<9"S�(�(X/c*�+-P71J*5(K:�S;9pmW,�:?+T,B.�*5AB(�FW(X1JEb+T, *�AB()+T3N.4(),�()3�1JGT+T/5(K:b>)35=�/5/U`e>)=43�35(KGT1J*5+T=4,�x��
�
�_}
MO@�,�>a*�+-=0,\qYr �<s Z�zV/5/5@BP�+-,�.�F�35(X:?=4P�+T,�1J,�*5GT9 /U*�1h*�+-=0,�1J3�9"S�14>�E;.035=0@B,�:b,B=0+T/5(4I�j_A�(�,�=4+H/U(�>&=0AB()3�(),�>)(�P71J*53�+Y¡ (KGY`
(KP�(),�*�/�^ �a` P71<9pS�(
(K/U*5+TP71h*�(K:b@�/5+T,B.�1<84(K3�14.4(X:�/5FW(X>a*53�17=4M%GT=hC�(),B(K35.09fMO3�1JP�(K/�xy10/5/5@BP�(K/DFB35(X:?=4P�+T,�1J,�*�G-9
/U*�1J*5+T=4,�14359"S�10>�E;.43�=4@B,�: ,B=4+H/U(<}6=03V(KGT/5(�/U+TP�FBG-9�/U()*V*�="14,�+H:?(),�*�+Y*c9bP71h*�35+-¡¨xy10/5/5@BP�(K/wFB3�(K:B=4P�+-,W1J,�*5GT9"+-,�>)=J`
A�()3�(),�*6,B=4+H/5(4I?(Ki�@B+T8h1JGT(),�*_*5=7:?(KGT1<9�`�/U@BP�SW(X1JP�MO=43�P�+-,B.;}aZ
d�,�*�AB(
SBGT+-,W:"SW(X1JP�MO=43�P�()3
@�/5(K:�+T,"*5AB(NMO=0G-GT=hC
+-,�.�()¡?FW(K35+TP�(),�*�/KIB*�AB(
1JS�=h84(w*5(K35P7/61435(N(X/c*�+-P71h*�(K:"14/D:?(&`

/�>&3�+TSW(X:lMO=43%(X14>�A^/5AB=435*U`o*5(K35P�+T,BFB@?*%MO3�1JP�(4I01J,�:
*5AB(#SW(X1JP�MO=43�P�+-,�.Dm�G-*5(K3�/�@BFu:B1J*5(K:�14>K>&=43�:?+T,B.6*�=w�Ri�@�1h*�+-=0,fr4Z
j_A�+T/^*5(X>�AB,B+Hi0@�(fC#10/
@�/5(K:�10/^14,�zV{?|~/59?/c*�()P MO3�=4,�*U`e(),�:�MO=03
*�AB(fP^@�GY*�+-FBGT(":?+T/U*�14,�*^P�+T>)35=0FBAB=4,�(�xy' ­w'�}
>)=4,�:B+Y*�+-=0,p+T,�*5AB(N3�(K>&(K,�*6{?FB35+T,B. � �0�0���6dU{?j²|
+T>�A"jk3�14,�/5>)35+TF?*�+-=0,�()8h14G-@�1J*5+T=4,\q �Xs IB1J,�:pC_14/#+-,"F�143U*_S�10/U(X:�=0,
*�AB(
1JF�FB35=�14>�A�*�1JE0(),�+-,�*�AB(ld5�_{;de`c{?|
de`��6[ /U9?/U*5()P~MO35=0P *5AB( � �4�4��(K8<14G-@W1h*5+T=4,W/Kq-r s Z

� ��� #P	D�L$+� 	V���� �
�"��� 	  %�	���L 

t ,�(
=JM�*�AB(
P71J+T,�@�/U(X/%=JMW*5AB(6'��2`e[�{?¦4`ez(�¤>&=035F�@�/%C
+-GTG?S�(614/�1N3�(K/5=4@B3�>&(2MO=43�3�(K/5(K1J3�>�A^=4M�P�+H>&3�=4FBA�=4,B(_1J3�3�1<9
F�35=?>&(X/5/5+T,B.6zV{?|�MO35=0,0*5`o(K,�:B/KZ\j_AB+H/k/5(K>&*5+T=4,NFB3�(K/5(),�*�/k/U=0P�(L+-,�+Y*�+T14G4(&¡?F�()3�+-P�(K,0*�/\>)=4P�F�1J3�+T,B._*5AB(2SW(X1JP�MO=43�P�+-,B.
14FBFB3�=010>�AB(K/6:B(K/�>&3�+-S�(K:"+T,b*5A�(^FB3�(K>)(K:?+T,B.�/5(K>&*5+T=4,bC
+-*5A *�AB(^A�(K14:�/U()*KI�GT14FW(KGk1J,W: /U+T,B.0G-(^:B+T/U*�14,0*wP�+T>)35=0FBAB=4,�(
xo{?­w'�}_3�(K>&=03�:B+-,B.�/)Z

�:*-, 
 I(5o> M@?:9<1T9<>@? F�� ;s12I I / ?:Q�
 / ;\K

z�S�10/U(KG-+T,B(�/5F�()(K>�A�35(X>&=4.0,B+-*5+T=4,¤/59;/U*5(KP C#10/7*53�1J+T,B(X:]@�/5+-,B.¥©Dj��§=0,]*5AB(�[�{?¦?�#zD' �ª:B1h*�1JS�10/U(0ZQj_AB(
*�3�14+-,�+-,B.7/5(&*D>)=4,�/5+T/U*�/_=4M��4��P�14G-(
14,�:"� �^MO()P71JGT(
/5FW(X1JE4(K3�/KIB1JGTGgC
+-*5A �#35+-*5+H/5A��2,B.4GT+T/5A"14>)>)(),�*�/KZLj_AB(
/59?/c*�()P
>)=4,�/5+H/c*�/
=JMD14FBFB3�=<¡?+-P71h*�()GT9¨r0rK�4�0��*5+T(K:;`�/U*�1h*�(7*53�+TFBAB=4,�(K/�C
+Y*�A�*5AB3�()(p()P�+-*U*5+T,B.�/c*�1h*5(X/
F�()3�*53�+-F�AB=4,B(�1J,�:��
P�+-¡;*5@B3�(#>)=4P�F�=4,B(K,0*�/\F�()3�/U*�1J*5(4Z�� � `o(KG-(KP�(),�*�MO(K1J*5@B3�(#84(K>&*5=03�/\CR(K35(R@�/U(X:gIJ>&=0P�FB35+H/5+-,B.�rK�V' £��
�#/#xO+T,�>&GT@�:?+T,B.
*�AB(l�h*�Ap>&(KF�/U*53�1JGg>&=;(��f>)+-(K,0*a}LC
+-*5Ap*5A�()+T3RmW3�/U*KIB/5(K>)=4,�:f14,�:7*�AB+T3�:p=43�:?()3_:?(K35+T8h1h*5+T84(X/)Z%j_AB(l:?+H>a*�+-=0,�1J3�+-(X/2@W/U(X:
C#()3�(�.4(K,B()3�1h*�(K:�MO35=0P�*5AW1h*�:?(K84(KG-=0FW(X: MO=03l*5AB(fzV'bdl�6dU{?j |%j
�0�0{�/59?/c*�()Pbq � s I%1J,W:�*�AB(7GH1J,B.0@�1J.0(�P�=?:?(KGT/
1435(�*�AB(7/c*�1J,�:B143�:�'bdcj#` 
�+T,�>&=0G-, 
\14S�/
�hE 14,�: � �JEb[�1JGTGR{�*�35(K(&*
¦4=0@B3�,�1JG�*53�+T.43�1JP�GH1J,B.0@�1J.0(^P�=?:?()GH/)Z7j_AB(
SW14/5()GT+-,B(6/59?/c*�()P"I4C
+-*5A�,B=
10:B1JFB*�1h*�+-=0,�IJ.0+-80(K/��BZ �Br�� [¤�2|¥=0,^*�AB(6[�{?¦?�#zD' �l/5+ :?*��J1
�4�4�0�h`eCR=03�:N*�14/5E^1J,W:
� �BZ �4��� [¤�2|�=0,"*5AB(�/U+ :;* � �41�*�14/5E � �4�0�4��CR=03�:p*�14/5E�Z6j_A�(K/5(
35(X/U@�GY*�/61J3�(^>&=0P�F�1J3�1JSBGT(w*5=�*5AB=�/U(
3�()F�=435*5(X:
+T,�*5AB(^{��wz�
\�¥(K8<14G-@W1h*5+T=4,�@�/5+-,�.�*�AB(l[�{?¦?�#zD' �7:�1h*�14S�14/5(0q-rK� s Z
j_A�(^*�(K/U*l:�1h*�1p@�/5(K:�+-,�*5AB(�()¡;F�()3�+TP�(K,�*�/N1J3�(
*�AB(f{�*�1J*5+T=4,�14359 {;F�(K14E4()3l�@��z�
Lr�/5(),�*�(),�>)(K/w35(X>&=03�:?(X: 1h*

�V�2­Vdc�
Zg|
(X/U@BG-*�/V1J3�(
3�()F�=435*5(K:"=0,b*5A�(��J�0�4�J`oC#=43�:7*�14/5E�I�.4+T8;+-,�.�1�*5=4*�14Gk=4M_rX¬ ��*�(K/U*w/5(),�*5(K,�>&(X/D>)=4P�FB3�+T/5+-,�.
14FBFB3�=<¡?+-P71h*�()GT9 � � P�+T,;@?*5(X/�=4MV/5FW(K(K>�A�Z�j_AB(�(&¡?F�()3�+-P�(K,0*�/�>&=4P�F�1435(p35(X/U@�GY*�/^=0,�*5A�(�A�(K14:�/U()*KILGH1JF�()GoI21J,W:
/5+T,B.4GT(�:?+H/c*�1J,�*pxOMO35=0P zD353�1<9�r4I%14/^+-,W:?+T>K1h*�(K:�+T,�£k+T.4@�35( r<}NP�+T>)35=0FBAB=0,B(f:B1h*�1�*5=b*�AB(f=0@?*5FB@B*�=JM
S�=J*�A�*5AB(
m�¡;(X:�SW(X1JP�MO=43�P�()361J,W:�SBGT+T,�:�SW(X1JP�MO=43�P�()3_*5(X>�AB,B+Hi�@B(K/
:?(X/5>)35+TS�(K:�+-, {;(X>a*�+-=0,���Z

�:*E) H /L;\I�� 9-?:I�� F�G!I 	�9BI4I�?U1T;

|6(K>&=0.4,B+-*5+T=4,b3�(K/5@BG-*�/D@�/U+T,B.7*�AB(^SW14/5()GT+-,B(�©D' ' /VC
+-*5A ,B=�14:B14F?*�1J*5+T=4,b1J3�(^/5AB=hC
,b+T,�>&=0G-@BP�,�r
=4M2jk14SBGT(fr4Z
j_A�(�F�()35MO=43�P71J,�>)(�@�/5+-,�.ª©6(X14:B/5(&*b:B1J*�1�+H/">&=0P�FW1J3�1JSBGT(b*5=¨*5A�1J*b=4S?*�1J+T,B(K:]=0,]*5A�(�=035+T.4+T,�14GD[�{?¦?�#zD' �
3�(K>)=43�:?+T,B.0/KI\AB=hC#()80()3l*�AB(f3�(K>)=4.4,�+Y*�+-=0,�:B(&*5(K35+T=43�1h*�(K/
/5+T.4,B+-mW>)14,�*5GT9�C
AB(K,¨:B1h*�1"MO3�=4P�*5AB(p=J*5A�()3^>�A�14,B,B(KGT/^+T/
@W/U(X:gZ%de*#+H/2(K,�>&=0@B3�1J.4+T,B.N*�=�,B=4*5(0I0AB=hC#()80()3XIJ*�A�1h*#*5AB(V35(X/U@�GY*�/2=0,fSW(X1JP�MO=43�P�(K:f:�1h*�1�1J3�(D/5+-.0,B+Ym�>)1J,�*�G-9�SW()*U*�()3
*�A�1J,�*�AB(
/U+T,B.0G-(l:?+H/c*�1J,�*6P�+T>)35=0FBAB=0,B(�xo{?­w'�}
>)10/U(0Z



���������
	��
� ��������� �

�RA�14,B,B(KG �D=4,B( �RA�1J,�,B()G {uZ ­�Z
14:B14F?*�1J*5+T=4, 14:�1JF?*�1h*5+T=4,

©D(K14:�/U()* rK��Z ¬ r)�WZ � r � Z �

k1JF�()G � �BZ � � ��Z � rX¬BZ �
£�+-¡;(X: �R(X1JP�MO=43�P�()3 ��¬BZ � �0�BZ � � ¬BZTr
�#GT+-,�: �#(K14P�MO=43�P�(K3 �0�?Z � �4��Z � ��r4Z �
{?­w' ¬;�;Z � �h��Z � �0�BZ��

jk14SBG-(�r4° �Q[�=43�:f(K353�=43R3�1J*5(K/2MO=43#*�AB(
�hE7>&GT=0/5(K:�84=?>)14SB@BGH1J3�9^*�14/5E�@W/U+T,B.�/c*�1h*5+T=4,W1J3�9�/5F�(K1JE0()3_'��2`e[�{?¦J`�z(�
:B1h*�1^MO3�=4P~*5AB(
�V�2­Vdc� 35=;=0P�Z

� *�� 305o>@8:;s1T9-5 N � / ?:?:I��a30Q /LG 1=/�1T9<>@?

de*_C_14/RA;9;FW=4*5AB(X/U+H/U(X:7*�A�1h*#*5AB(l:?()*5(K35+T=43�1h*�+-=0,fC#10/2+T,�FW1J35*_:?@�(V*�=�>�AW1J,B,B(KGWP�+H/UP71J*�>�A�S�(&*cC#()(K,�*�AB(V*53�1J+T,B+-,�.
1J,�:�*�(K/U*#>)=4,�:?+-*5+T=4,W/21J,W:f1J,7()¡;F�()3�+TP�(K,�*RC_14/L>)=4,�:?@W>a*5(X:�*5=�84(K35+-MO9^*�AB+H/)Z�jk=^>&=0P�F�(),W/51J*5(6MO=03L*�AB(DP�+H/UP71h*�>�A
*5AB(fSW14/5()GT+-,B(�P�=?:?()GH/lC#()3�(f14:B14F?*5(X:�@W/U+T,B. 1b/U*�1h*�+T>4I�*cC#=bF�14/�/KIk' 
 
\|
q-r)� s 14:B14F?*�1J*5+T=4,�Zfd�,�*�AB(�m�3�/c*
F�10/5/
17.4GT=4S�14Gu*53�1J,�/UMO=43�P71h*�+-=0,�C_14/6FW(K3UMO=035P�(K:�I�1J,�:"+T,"*5A�(�/5(K>&=0,�:gI�/5F�(K>&+-mW>N*�3�14,�/UMO=43�P�/
MO=43D/5FW(K(K>�A 14,�:b/U+TGT(),�>)(
P�=?:?(KGT/�1J3�(">K1JGH>&@BGH1h*�(K:gZ²zD:B14F?*�1J*5+T=4,]:B1h*�1�C#10/�*�14E4(),ªMO3�=4P *�AB( �D�R­Ddc� /c*�1h*5+T=4,W1J3�9¨/UF�(K14E4(K3�­w� ��/U()*
1J,�:�>&=0,�/U+H/U*5(K:�=JM��0� � /5(),�*5(K,�>&(X/#>)=4P�FB3�+T/5+T,B.�14FBFB3�=<¡?+-P71h*�()GT9f�J��P�+-,;@?*�(K/_=JM%/UF�()(X>�A�Z�zD:B14F?*�1J*5+T=4,":B1h*�1�C#10/
P�1J*�>�AB(X:�*5=7*�AB(
*�(K/U*5+T,B.�>)=4,�:?+-*5+T=4,�xO*5A�1J*V+H/)I�AB(X14:B/5(&*V:�1h*�1fC#10/
@�/5(K:�*5=�14:B14F?*DP�=?:?()GH/
MO=03DAB(X14:B/5(&*V35(X>&=4.4`
,B+Y*�+-=0,�I�GT14FW(KG�:B1J*�17C_14/6@�/U(X:"*5=p14:B14F?*6MO=43VGT14FW(KG\3�(K>)=4.4,�+Y*�+-=0,�I�()*�>JZ�}aZV|
(K/5@BG-*�/
MO=036*�AB(^P71h*�>�AB(K:b10:B1JFB*�1h*�+-=0,
>)14/5(l1J3�(V.0+-80(),�+-,b>)=4GT@BP�, � =JM%jk14SBGT(7r4Z�zD/
()¡?FW(X>a*5(X:gI;*5A�(lAB(K10:B/U()*
35(X/U@BG-*�/
/5AB=hC²G-+-*U*�G-(l+TP�FB35=h80()P�(),�*_=h84(K3
*5AB(N@B,�10:B1JFB*5(K:�>)10/U(w/U+T,�>)(V*�AB(w*53�1J+T,B+T,B.�14,�:7*�(K/U*6:B1h*�1^C#=4@BGH:�14G-3�(K10:?9�SW(l>)G-=�/U(KG-97P71h*�>�AB(K:�SW()MO=43�(l14:B14F?*�1J`
*5+T=4,�Z��#=J*�Af*5A�(DmB¡?(X:f1J,�:fSBG-+T,�:pSW(X1JP�MO=43�P�()3�/2/5AB=hC¤/5+-.0,B+Ym�>)1J,�*2+TP�FB3�=h84()P�(K,0*�/)I�.4+T8;+-,�.�1JF�FB35=<¡?+TP71h*5(KG-9^*5AB(
/514P�(�F�()35MO=43�P�14,�>&(0Z t *5AB(K3w/U*5@�:B+-(X/Kq � s A�1<80(�/5AB=hC
,b*5AW1h*l35(X>&=0.4,B+-*5+T=4,b3�(K/5@BG-*�/VMO35=0P�SW(X1JP�MO=43�P�(K: >�AW1J,B,B(KGT/
1J3�(�>&=0P�F�1J3�1JSBGT(4IW=43w()80(), S�(&*5*5()3w*�A�1J,b*�AB=0/5(
MO3�=4P�GH1JF�()G�P�+T>)35=0FBAB=0,B(K/KZVj_AB+H/w+T/V,B=4*w=0S�/U(K3580(K:"+T,b*5A�(�>)@B3U`
35(K,0*#(&¡?F�()3�+-P�(),�*�/�� *5A�(VGH1JF�()Gg:B1J*�1^/5AB=hC
+T,B.^14FBFB3�=<¡;+TP71h*�()GT9pr<� ��+-P�FB3�=h84(KP�(),�*2=h84(K3L*�AB(VS�(K14P�MO=43�P�(K3L�
G-+TE4(KG-9�:?@B(
*�=l*5AB(D(&�u(K>a*�/L=4MuA�+-.0A�3�()80()3�SW(K3�1J*5+T=4,�Z�j_AB(6GH1JF�()GBC
+TGTG�,�1J*5@B3�1JGTG-9�A�1<84(61NA�+-.0AB()3L3�1h*�+-=l=4M�:?+-3�(K>&*U`o*5=4`
35(K84()3�S�()3�1J,�*#/5FW(K(K>�Ap(),B(K35.09"x :?@B(w*5=�FB3�=<¡?+-P�+-*c9�*5=�*5AB(l/5FW(X1JE0()3a}aI;1J,�:pP71<9f1JGH/U=�SW(K,B(&mB*6S;97S�()+T,B.�P�=4@B,�*5(X:
=4,¨1�GT1435.0(�/U=0@B,�:�14S�/5=43�SB+-,�.�/U@�3UMy10>&(�xO*5AB(b/5FW(X1JE4(K3�}&I�14/�=4FBF�=0/5(K:�*�=�*�AB(p10>&=4@W/c*�+T>K1JGTG-9�`e35(hC�(K>&*5+T84(7C#=�=?:?(K,
1J3�3�1<9fP�=0@B,�*KZDj_AB+H/V+T/DSW=035,B(^=4@?*w+-,b*�AB(�{?­w' 3�(K/5@BG-*�/DC
AB+T>�A /5AB=hC 1��4� ��:?(K>)35(X14/5(l+-, F�()35MO=43�P71J,�>)(l=h84(K3
*5AB(NGH1JF�()GoZLj_AB(
{?­V'�P�+T>)35=0FBAB=0,B(V+H/#+T:B(),�*5+H>)14Gu*5=�*5AB(NGH1JF�()GoI;*5AB(N=4,�G-9�:B+Y�u()3�(),�>)(VS�()+T,B.�*5AW1h*
+Y*
+H/_P�=4@B,�*5(X:
+-,�*5A�(
1J3�3�1<90I�14,�:�+T/#*�A�@W/
G-=?>K1h*5(X:fMy143U*�AB()3_MO3�=4P~*5AB(
/5FW(X1JE0()3X¯ /#P�=4@?*�A�Z

{;F�(K14E4()3 �w(),�:?(K3 zD>K>&(K,0* ©D(K10:B/U()* 
\14FW(KG £�+-¡?(K: �#GT+-,�: {B­V'
r ' 14G-( �#35+-*5+H/5A �;Z � rK�BZ � � ��Z � � ��Z � �J�BZ �
� ' 14G-( �#35+-*5+H/5A ¬BZ ¬ r4r4Z � �4� Z � � ��Z � �4�BZTr
� £B()P714G-( �#35+-*5+H/5A rK�BZ�� � �BZ � �4��Z � �Br0Z � � � ZTr
� £B()P714G-( �#35+-*5+H/5A � r4Z�� � ¬BZ � �0��Z � ��r0Z � ¬0�BZ �
� ' 14G-( �#14,�14:?+H1J, � �BZ � � �?Z ¬ �J��Z � �4�BZ � ¬0�BZ �

j�1JS�G-( � °�� [�=03�:p()3�3�=43_3�1J*5(X/RF�()3V/UF�(K14E4()3#`2>�A�14,B,B(KG�14:B14F?*�1J*5+T=4,

z¤SB3�(K14E;:B=hC
,7=JMg*5A�(D3�(K/5@BGY*�/2F�()3_/5FW(X1JE4(K3LMO=032*�AB(N�RA�14,B,B(KG�10:B1JF?*�(K:f>K14/5(D1J3�(D/5AB=hC
,f+T,�j�1JSBGT( � Z%j_A�(K/5(
35(X/U@BG-*�/l/5AB=hC�1pGH1J3�.4(�8h1J3�+T1J*5+T=4,�+-,�F�()35MO=43�P�14,�>&(�S�(&*cC#()(),�/5FW(X1JE0()3�/6� '�1JGT(��#3�+Y*�+T/5A�/UF�(K14E4()3�/w+-,�.0(),B(K3�14G
=4@?*�FW(K3UMO=035P�+T,B.�()+-*5AB(K3f*5A�("MO()P71JGT(4I_=437,�=4, �#35+-*5+H/UA P71JGT(K/KZ²zV/7P�(),�*5+T=4,�(K: 1JS�=h84(0I2*�AB(bP71hvc=43�+-*c9�=JMw*5AB(
*53�1J+T,B+-,�.f/U()*6CR(K35(l' 14G-(X/_C
+Y*�A �R3�+-*5+H/UAb�L,�.4GT+T/5A�10>)>)(),�*�/
14,�:"14/6/5@�>�A�*5AB(lP�=?:?(KGT/
C#=4@�GT:�S�(&*U*�()36P71J*�>�A�*5AB(
�R3�+-*5+H/UA"�L,B.0G-+H/5A�' 14G-(X/_+-,�*�AB(N*5(X/c*D/5(&*XZ



¬ ���������
	��
� ���������

{;F�(K1JE0()3 �w(K,�:?(K3 zD>K>&(),�* ©D(K14:�/U()* 
\14FW(KG £�+-¡;(X: �#G-+T,�: {B­V'
r ' 14G-( �#35+-*5+H/UA ¬BZ � rX�BZ � � ��Z � � �BZ-r �0�BZ �
� ' 14G-( �#35+-*5+H/UA �;Z � ��Z � rK¬�Z � �4� Z � � � Z��
� £�()P71JGT( �#35+-*5+H/UA �BZ � r �BZ�� �4� Z � � ��Z ¬ � �BZ �
� £�()P71JGT( �#35+-*5+H/UA r �BZ � � �?Z � �4��Z � �4¬�Z ¬ ¬�r4Z �
� ' 14G-( �#14,�14:?+H1J, rX�BZTr � �?Z � ���BZ � �;�?Z � ¬ � ZTr

jk14SBGT(N��° � [�=43�:p(K353�=43#3�1h*5(X/_FW(K36/UF�(K14E4(K3_`R{;FW(X1JE0()3
:?()F�(),W:B1J,�*D14:�1JF?*�1h*5+T=4,

�:*�� FHG!IJ/LK I 	0.0I�G!I�?:Q:/L?U1030Q /LG 1=/�1T9<>@?

jk=w=h84()3�>&=0P�(%*5AB+H/)IJ1V/U(X>&=0,�:
14:�1JF?*�1h*5+T=4,^(&¡?FW(K35+TP�(),�*%C#10/�F�()35MO=43�P�(X:
+T,
C
AB+H>�A
*�AB(Vrh�
10:B1JF?*�1h*�+-=0,
/U(K,0*�(),�>)(K/
3�(K>)=43�:?(K: S;9ª*5AB(�*5(X/c*"/UF�(K14E4()3�/7C#()3�(b@�/5(K: *�=¨.4(K,B()3�1h*�( /UF�(K14E4(K3�:?()F�(),W:B1J,�*�*�3�14,�/UMO=43�P�/KZ�z6.�1J+T, *5AB(X/U(
*�3�14,�/UMO=43�P�/�C#()3�(f.4(K,B()3�1h*�(K:�C
+-*5A¥:B1h*�1 3�(K>&=03�:B(K:�MO3�=4P®P71h*�>�AB(K:�>�AW1J,B,B(KGT/�1J,W:�*5A�()3�(&MO=43�(p10>)>)=4@B,�*5(X:�MO=43
8h1435+H1h*�+-=0,�/#+-,"S�=J*5Ab>�A�14,B,B(KG�1J,�:�*5AB(N*�1JGTE4(K3�/_/5FW(X1JE;+-,�.�/U*c9;G-(0ZLj_AB(N35(X/U@BG-*�/_=4Mk*�AB+H/_(&¡?FW(K35+TP�(),�*D1J3�(w.4+T84(),�+T,
>)=4GT@BP�,���=JM�jk14SBG-(�rN1J,�:p/UAB=hC�+-P�FB3�=h84(KP�(K,�*�/R=h84()32*5AB(l>�A�14,B,B(KGu10:B1JFB*5(K:p>)10/U(0I�C
A�+-GT(V3�(&*�1J+T,B+T,B.^*�AB(N/514P�(
*�35(K,�:"=JM�3�(K/5@BG-*�/D10>&3�=0/�/
>�A�1J,�,B()GH/)Z_z SB3�(K14E?:?=hC
,"=JM�35(X/U@�GY*�/
FW(K3V/5FW(X1JE0()3_MO=43D*5AB(�{;FW(X1JE0()3D10:B1JF?*�(K:b>K14/5(l+T/
.0+-80(),�+-,�j�1JSBGT(f�BZfzV/l(&¡?F�(K>&*5(K:�*�AB(7GT1435.0(K/U*l+-P�FB3�=h84(KP�(K,�*�/N1J3�(7/U(K(),�+-,�*5A�(�MO()P71JGT(K/
14,�:gIk+-,�F�143U*�+T>)@BGT143KI
*�AB(^�#1J,�10:?+H1J,�/5FW(X1JE0()3XI0C
AB=�/U(w/UF�()(X>�A�C#=4@BGH:7,B=4*#AW1<84(DS�()(K,�3�()FB3�(K/5(),�*�(K:7+T,f*�AB(w*53�1J+T,B+-,�.�/5(&*
1h*
1JGTG ZL{;+T,�>&(
P714,�9^=JM�*5AB(6/5FW(X1JE0()3�/\MO3�=4PQ35(X>&=03�:?(X:^1J*�*5AB(6j
� t 1J,W:�dc­VdczD��GT=?>)1J*5+T=4,�/%C
+TG-G�SW(
,B=0,?`e,�1h*�+-80(#/5FW(X1JE0()3�/#x :?@B(
*�="*5AB(7GH14>�E�=JMR,W1h*5+T84(f�2,B.4GT+H/UA�/UF�(K14E4()3�/N1h*l*�AB(K/5(f/U+-*5(X/�}w+-*
+H/NG-+TE4(KG-9b*�A�1h*^/5F�(K1JE0()3
:?(KFW(K,�:B14,0*^10:B1JFB*�1h*�+-=0,
C
+TGTG�FB3�=h8�+H:?(l/5+-.0,B+Ym�>)1J,�*_+-P�FB3�=h84(KP�(),�*�/#=4,"P�@�>�Ap=4Mk*�AB(l3�(K/U*_=4M\*�AB(
>&=035FB@W/_C
AB(),"+-*6SW(X>&=4P�(X/
1<8<14+-GH1JS�G-(0Z
[]A�+-GT(^*�AB(�35(X>&=0.4,B+-*5+T=4, 10>)>&@�3�10>&9�=JML*�AB(�14353�1<9�=4@?*�FB@?*N+T/wC#=43�/U(^*5A�14, *5AW1h*N=JML*�AB(�GH1JF�()G�:B1J*�1�I�(K84(K,�+T,

*�AB(�14:B14F?*5(X: >)10/U(0IW+-*w+H/VMy1J3w>&GT=0/5()3V*5=f*�AB(�FW(K3UMO=035P71J,W>&(
=4M�*5AB(�>&GT=0/5(
*�1JGTE�+T,B.fP�+H>&3�=4FBA�=4,B(X/6*�A�1J,b*�A�1h*N=JM21
/5+T,B.4GT(�:B+T/U*�14,0*lP�+H>&3�=4FBAB=0,B(4Z
j_A�(�3�(K/5@BG-*�/N1JGH/5=p/5AB=hC *5AW1h*KIgC
A�+-GT(�()3�35=03V3�1h*�(K/DMO35=0P *5AB(�mB¡?(K:�S�(K1JP�MO=035P�()3
1435(l>)=4,�/5+T/U*5(K,�*5GT9�GT=hCR(K3R*�A�1J,"*�AB=0/5(wMO35=0P~*�AB(
SBGT+-,W:�14G-.0=43�+Y*�ABP"I;*5AB(�:?+Y�u()3�(),W>&(l+H/6/UP714G-Gu�«G-(X/5/#*�A�1J,�r�� +T,
*�AB(7>�A�1J,�,B()G%14:B14F?*5(X:�>K14/5(4Zlj_AB+H/w/5@B.0.4(K/U*�/D*5AW1h*KIg+-M2+T,?MO=43�P71h*�+-=0,�1JS�=4@B*V*�AB(�14353�1<9�.4()=0P�(&*53�9"1J,�:�/UF�(K14E4()3
GT=?>)1J*5+T=4,�/V+T/VE;,B=hC
,�I�+Y*N/UA�=4@BGH:bS�(�@�/5(K: +-, (X/c*�+-P71J*5+T,B.f*�AB(^S�(K14P�MO=035P�(K3Dm�G-*5(K3�/KZV©D=hCR(K84(K36+YM�*�AB+H/V+T,?MO=035P71h`
*�+-=0, +H/D,B=4*w1<8h1J+TGH1JSBGT(l*5A�(), (X/c*�+-P71h*�(K/D=JM�*5A�(�:?(KGT1<9?/
@W/U+T,B.p14,�1J@B*5=4P71J*5+H>lFB3�=;>)(K:?@�35(^/U*5+TGTGk.0+-80(K/D/5+T.4,B+-mW>)14,�*
+TP�FB3�=h84()P�(K,0*�/%=h84(K3k*�AB(V{?­w'�>)10/U(0Z�j_A�+T/�+T,?MO=035P71h*�+-=0,�+H/�=4Mg:B+-3�(K>&*L@�/U(
+T,7>&+T3�>)@BP7/c*�1J,�>)(K/�/5@�>�A714/%*�AB(6�6dU{Bj
|%j
���J/R()8h1JGT@�1h*�+-=0,\q-rX� s +T,�C
AB+H>�A�GH1<94=0@?*2+T,?MO=43�P71h*5+T=4,pC#10/2=0,BGT9�1<8h14+-GH1JSBGT(6MO=03#/5=4P�(w=JMg*�AB(N35(X>&=43�:?+T,B.
3�=;=4P7/)Z

� 
����"! �)�
 %$&���
 O�
�"���b�p�%�"� 	 � �^���

d�,¤*5AB+H/fF�14FW(K3KI_*�AB(�/5FW(X>&+-mW>)1J*5+T=4,]=4Ml1�,B()C P^@�GY*�+Y`�>�A�1J,�,B()Gw1J@�:?+T=�8;+T/5@�14GD3�(K14: /5FW(K(K>�A¤>)=43�FB@�/7A�10/7S�()(),
F�35(X/U(K,0*�(K:gZ�j_AB(L:B1J*�1JSW14/5(�+H/\>)@B3�35(K,0*�G-9DSW(K+-,B.D35(X>&=43�:?(X:V14,�:N1J,B,B=4*�1J*5(K:�Z\j_AB(2>)=43�FB@�/uFB3�=h8;+T:?(X/g:B1h*�1_35(X>&=03�:?(X:
+T,�,;@BP^S�()3
=4MR+T,�/U*53�@BP�(),�*5(X:�P�(K(&*5+T,B.b3�=;=4P7/N/U@B+-*�14SBGT(�MO=43
1�C
+T:B(78<1435+T(&*c9�=JM2*�14/5E?/N=JM
1JFBFBGT+H>)1h*�+-=0,�*�=�*5AB(
14,�1JGT9?/U+H/l=4M_/5FW(K(K>�A�+T,�P�(K(&*�+-,B.�/)Z"|
(X>&=4.0,B+-*5+T=4,�35(X/U@�GY*�/l=4,�1b/5@BS�/5(&*^=4M#*�AB(f,B(KC�>)=43�FB@�/l@W/U+T,B. :B1J*�1�MO3�=4P
A�(K14:�/U()*�1J,�:�GH1JF�()G2P�+H>&3�=4F�AB=4,B(X/)Ik*cC#=bSW(X1JP�MO=43�P�+-,B."*�(K>�AB,�+Ti�@B(X/^1J,W:�1�/U+T,B.4GT(f:?+H/c*�1J,�*^P�+H>&3�=4FBAB=0,B(7A�1<80(
S�()(K, >&=0P�FW1J3�(K:gZRde*6A�14/
S�()(K, /UA�=hC
,p*�A�1h*XI�C
AB(K, >�A�1J,�,B()G\10:B1JFB*�1h*�+-=0,p+H/D14FBFBGT+-(X:p*5=�*5A�(^14>)=4@�/U*5+H>NP�=;:B()GH/)I
*�AB(_1J3�3�1<9D*5(K>�A�,B+Ti�@B(X/\F�35=h8;+H:?(23�(K>)=4.4,�+Y*�+-=0,
14>)>)@B3�14>&+T(K/gMy1J3%/U@BF�()3�+T=43�*�=D*�AB=0/5(2=0S?*�14+-,�(K:l@�/5+T,B.V1V/U+T,B.4GT(R:B+T/U*�14,0*
P�+H>&3�=4FBA�=4,B(0Zkde*LA�10/L1JGH/5=wS�()(K,f/UA�=hC
,�*�A�1h*XI4+-Mg+-,?MO=035P71J*5+T=4,71JS�=4@?*�*�AB(63�=;=4P�GH1<94=0@?*�+T/L1<8h14+-GH1JSBGT(4I4@�/U+T,B.l+-*L*5=
(X/c*�+-P71J*5(w*5AB(lS�(K14P�MO=43�P�(K3#m�GY*�()3�/
>)14,�FB3�=h8;+T:?(N/5P�14G-Gg+TP�FB3�=h84()P�(K,0*�/#+-,"14>K>&@B3�14>)9�=h80()3#SBGT+-,�:�(X/c*�+-P71h*�+-=0,p=4M
*�AB(_m�G-*5(K3�/KZkzV>)>&=03�:B+-,B.V*5=N=0@B3�>&@B3�35(K,�*%/�>�AB(K:B@BG-(0Ih*5A�(6>&=43�FB@�/k+H/%(&¡?FW(X>a*�(K:�*5=wSW(6>)=4P�FBGT(&*�(K:�1J,�:�FB3�()F�1435(X:NMO=43
:B+T/U*53�+-S�@?*5+T=4,�S;97GT1J*5( � �0�0�?Z t ,B.4=0+-,�.^C#=43�E�C
+TGTGg+-,;84(X/c*�+-.�1h*�(DP�=43�(w/5=4F�AB+T/U*5+H>)1J*5(X:fS�(K1JP�MO=035P�+T,B.^*�(K>�AB,�+Ti�@B(X/)I
+T,"F�1J35*5+H>&@�GT143RMO=?>)@�/5/5+T,B.7=4,p*5AB(lF�35=0SBG-(KP7/_=JMkP�=h8;+T,B.7/UF�(K14E4()3�/_1J,�:p=h84(K35GH1JF�FB+-,�.�/5FW(K(K>�A�Z



���������
	��
� ��������� �

{�*�1J*5+T=4,�14359�{?FW(X1JE4(K3 'b=h8;+T,B.f{;FW(X1JE0()3 t 84(K35GH1JFBF�+-,B.7{;F�(K14E4()3�/
{;FW(X1JE0()3 �235=0P�FB*�/ {;F�(K1JE0()3 �235=0P�F?*�/ {;F�(K1JE0()3lr {;(X1h* �235=0P�F?*�/ {?FW(X1JE4(K3 � {;(K1J* �L3�=4P�F?*�/
dc­Dde`�r ­V()8�r dc­Dde`�r ­V()8�� dc­Dde`�r {?(K1h*lr ­V()8�r0r dc­Dde` � {;(X1h* � ­D(K8�r �
dc­Dde` � ­V()8 � dc­Dde` � ­V()8b� dc­Dde` � {?(K1h*lr ­V()8�rX� dc­Dde`�� {;(X1h*6� ­D(K8�r �
dc­Dde`�� ­V()8p� dc­Dde`�� ­V()8�¬ dc­Dde`�� {?(K1h*lr ­w� � rX� dc­Dde`e� {;(X1h*
� ­D(K8�r)�
dc­Dde`e� ­V()8�� dc­Dde`e� ­V()8�� dc­Dde`e� {?(K1h*lr ­V()8�r<� dc­Dde`c� []S�=01J3�: ­D(K8�r)�
dc­Dde`c� ­V()8�� dc­Dde`c� ­V()8�rX� dc­Dde`c� {?(K1h*lr ­V()8�r0r dc­Dde`�r �LS�=0143�: ­D(K8�rX�
�2­Vde`�r ­V()8p� �R­Dde`�r ­V()8�r0r �R­Dde`�r {?(K1h* � ­V()8 r �2­Vde` � {;(X1h*6� ­D(K8 �
�2­Vde` � ­V()8"� �R­Dde` � ­V()8�r � �R­Dde` � {?(K1h* � ­V()8�� �2­Vde`e� {;(X1h*
� ­D(K8 �
�2­Vde`�� ­V()8p¬ �R­Dde`�� ­V()8�rX� �R­Dde`�� {?(K1h* � ­V()8�� �2­Vde`o� []S�=01J3�: ­D(K8��
�2­Vde`e� ­V()8 � �R­Dde`e� ­V()8�rK� �R­Dde`e� {?(K1h* � ­V()8p� �2­Vde`�� �LS�=0143�: ­D(K8��
�2­Vde`c� ­D(K8�rX� �R­Dde`c� ­V()8�r<� �R­Dde`c� {?(K1h*6� ­V()8 r �2­Vde`�r {;(X1h*
� ­D(K8��
j
� t `�r ­D(K8�r0r j
� t `�r ­V()8�r j
� t `�r {?(K1h*6� ­V()8�� j
� t ` � []S�=01J3�: ­D(K8"�
j
� t ` � ­D(K8�r � j
� t ` � ­V()8 � j
� t ` � {?(K1h*6� ­V()8�¬ j
� t `e� �LS�=0143�: ­D(K8"�
j
� t `e� ­D(K8�rX� j
� t `e� ­V()8�� j
� t `�� {?(K1h*
� ­V()8�¬ j
� t `o� []S�=01J3�: ­D(K8 �
j
� t `o� ­D(K8�rK� j
� t `o� ­V()8p� j
� t `e� {?(K1h*
� ­V()8�rX� j
� t `�� �LS�=0143�: ­D(K8 �
j
� t `�� ­D(K8�r<� j
� t `�� ­V()8"� j
� t `c� []S�=0143�: ­V()8�� j
� t `�r �LS�=0143�: ­D(K8�rK�

jk14SBG-(���°�|6(K>&=03�:B+-,B.�/�>�AB(X:?@BGT(bMO=43�­V()80()GT=4FBP�(K,0*�/U()*KZ £B=03f*5A�(�/U+T,B.0G-(�/5F�(K1JE0()3f>K14/5(K/KIR*�AB(��@��z�
Lr�14,�:
� �%z�
 � /5(&*�/_MO=4GTGT=hC 14,�+H:?(K,0*�+T>K1JG\/�>�AB(X:?@BGT(4I�@W/U+T,B.f:?+-��(K35(K,�*D/UF�(K14E4()3�/
1J,W:pF�35=0P�FB*�/KZR£B=03
*5A�(
=h84(K35GH1JF�>)14/5(4I
*5AB(wFW=�/U+-*5+T=4,W/R1435(63�=J*�1h*�(K:714>)35=�/5/R/U+-*5(X/LMO=03L*�AB(w�@��z�
Lrw1J,�:f�@��z�
 � /5(&*�/)I?/5@�>�A7*�A�1h*_:B1h*�1
+H/23�(K>)=43�:?(K:�MO3�=4P
()84(K3597FW1J+T3
=JM%FW=�/U+-*5+T=4,�/
1J*
()84(K359p/U+-*5(0Z

� ��! ���"��� �t	6� �Q� 	D���� 

' 1J,;9"*5AW1J,BE?/l1J3�(�:?@B(�*5=b1JGTG%*5A�(�3�(K>)=43�:?+T,B.�F�143U*�+T>)+-FW1J,�*�/wC
AB="@B,�:B()35*5=;=4E 1":?+ �f>&@BG-*l*�10/UEbC
+-*5A�F�1J*5+T(),�>)(
1J,�:�.4=;=?:fA;@BP�=0@B3KZ
j_AB+T/NC#=43�EbC_14/wF�1J35*5GT9�/5@BFBF�=435*5(X:�S;9b*�AB(f�L@B3�=4F�(K14,��6,�+-=0,��J*5A�£�[¤��dU{?j�d�,�*5(K.43�1h*�(K:��235=4vc(K>&*NzV'bd

xyz6@�.4P�(),�*5(X:"'b@BG-*5+-`oF�143U*c9�d�,0*�()3�14>&*5+T=4,�IB£%�2�J`��4�4�0¬Br4r0IJFB@BS�G-+H>)1J*5+T=4,W}&Z



rX� ���������
	��
� ���������
� 	��q	6� 	D�"!�	  
qYr s {�*5=0G-E0(4I%z
Z\()*�1JGoZTI��0�L3�=4.035(X/5/V+-,�P�(K(&*5+T,B. 3�(K>)=4.0,B+Y*�+-=0,�°
j_AB(fd5�_{?de`�{?|6de`e�D[ /5FB3�+-,�. � �4�4�p(K8h1JGT@�1h*�+-=0,
/U9?/U*5()P"I ���DdU{?j |�j
�4��[�=035E?/5AB=4F�I � �4�J�WZ

q �hs ©D1J+T,�I�jNZJ(&*214G ZTI��0j_AB( � �4���DzV'bd�{;9?/c*�()P�MO=03%*5AB(Vj\3�1J,�/�>&3�+TF?*5+T=4,�=JM�{;FW(K(K>�A�+-,7'b(K(&*�+-,B.�/)I �7�6dU{Bj¥|%j
���
[�=035E?/5AB=4F�I?�R:?+-,;SB@�35.0A�IB� ��I � �4���?Z

q � s ©D1J+T,�IujNZ�()*V1JGoZ-I��0j_AB(
­V()84(KG-=0FBP�(),�*D=4M�*�AB(�zV'bd
/U9?/U*5(KP�MO=036*5A�(^j\3�1J,W/5>)35+TF?*5+T=4,"=4ML{?FW(K(K>�Ab+T,�'b()()*U`
+-,B.�/)I ���L3�=;>4Z?' 
\'bd_�0�BIB�2:?+T,;SB@B3�.4A�I?� ��I � �0�0�?Z

q � s t P�=0G-=0.4=WI0'�Z;1J,�:�' 1h*�14/�/U=0,B+ I;'�Z;1J,�:p{;8h1J+ A)()3XI;���0{;F�()(X>�Af35(X>&=0.4,B+-*5+T=4,7C
+-*5AfP�+H>&3�=4FBA�=4,B(w1J3�3�1<9?/��f+T,
u
X��hg mdb	�TmqY�_�
Rg'gBckp �aI4'�Z �#3�1J,�:�/c*�()+T,�14,�:�­�ZJ[�1J3�:gI0�R:B/KZ � �4��r4IJ>�A�14F?*5(K3_rX�?I4F�1J.0(K/��4��r
�?�0�J��ZX{;F�35+T,B.4(K3KI
� �4��r4Z

q � s ' >X�R=hC_1J,�I4daZ41J,�:�' 14353�=�I0�VZ01J,�:�' 14@B@�1J3�94I 
LZ��0|
=4S�@�/c*2/5F�()(K>�A�3�(K>&=0.4,B+-*5+T=4,�@�/5+-,�.l,B(K143Um�(KGT:�/5@BFW(K3�:B+Y`
35(X>a*5+T84(NS�(K14P�MO=035P�+T,B.�C
+Y*�A"FW=�/c*5m�GY*�()3�+-,�.�I ���235=?>JZ;d5�#zw{B{?� � �0�4��I � �4�0�BI�84=4GoZ �BI?F�14.4(K/wrh� � �J`�rh� � �BZ

q � s ­^Z4' =�=035(_1J,W:^daZJ' ><�R=hC#14,��0'b+T>)35=0FBAB=0,B(#zD353�1<9
{;F�()(K>�A�|
(X>&=4.0,B+-*5+T=4,�°���¡?FW(K35+TP�(),�*�/�=0, t 80()3�GT14FBFB+T,B.
{;FW(K(K>�A"+T,"' ()(&*�+-,�.0/KI ���L3�=?>JZ;d5�#zV{B{B� � �4�0�BI � �0�4�BZ

q � s {;()G-* AK()3XIL'�Z�1J,�:�|D1hv&I
�wZ����#1JGT+TSB3�1J*5+T=4,�=JMVP�+H>&3�=4F�AB=4,B(p1J3�3�1<9?/NMO=03�+TP�FB35=h80(K:�/5FW(K(K>�Aª35(X>&=4.0,B+-*5+T=4,�I �
�L3�=;>4Z;=JM��L@B3�=0/5FW(K(K>�A � �4��r4I � �0�Br0Z

q ¬ s �#1J3�G-()*U*�1�IB¦�Z?()*D1JGoZ-I��0j_AB(lzD'bd_'b(K(&*5+T,B.��R=43�FB@�/K°�z �L3�(&`�z6,B,�=4@B,�>)()P�(),�*XI ���L3�=;>4ZB' 
\' d#���?I � �0�0�?Z
q � s jNZ�|
=0SB+T,�/U=0,�1J,�:�¦WZ%£B3�1J,�/5(),�14,�:�­�Z��294(�14,�:�¦�Z%£B=;=4*5(�14,�:¨{uZ%|
(),W1JGH/��J[�{?¦?�#zD' ��°7z �#35+-*5+H/5A
�L,B.0G-+H/UA7/5FW(K(K>�Af>)=43�FB@�/%MO=032GH1J3�.4(_84=?>)14SB@BGH1J3�9^>&=0,�*5+T,�@�=4@�/L/5F�()(K>�A73�(K>)=4.0,B+Y*�+-=0,�I �f�L3�=?>JZJdc�R�2��d5�#zV{�{?�6I
F�1J.0(K/_¬Br��;¬J�WIur � ���?Z

q-rK� s �R=<¡uI?©^Z;14,�:��u(K/5E�+T,�:gIB|
Z;14,�: t C#(),\I;'�Z��0|
=4SB@W/c*
14:B14F?*5+T84(VSW(X1JP�MO=43�P�+-,�.�I �bdc�2�R�¨jk3�14,�/510>a*�+-=0,�/L=0,
zD>&=0@�/U*5+H>)/KI�{;FW(K(K>�Ab1J,W:�{;+T.4,W1JG��L3�=?>&(X/5/5+-,�.�I;F�1J.0(K/NrX�4�0�h`�rX���J�BI t >&*5=4S�()3lr �4¬;�;Z

q-r4r s �R=<¡uI�©
Zg1J,W:���(K/5E;+-,�:�I�|lZu1J,W: �N=;=4+ v&IWdaZ��0�L3�14>&*5+H>)1JGk/U@BF�()3�.014+-,\I �ªdc�2�R�¤j\3�1J,W/510>a*5+T=4,W/
=4, zV>&=4@W/c*�+T>K/)I
{;FW(K(K>�Ab1J,W:�{;+T.4,W1JG��L3�=?>&(X/5/5+-,�.�I;F�1J.0(K/_� �0�h`�� �;�;I;¦4@B,�(�r �4¬0�BZ

q-r �hs �N,�1JFBF\I#�VZ�©
Z�1J,�: �#1J35*5(K3KI ��ZR�VZ��0j_AB(p.0(),B(K3�14G-+ A)(X:�>&=0353�()GH1h*�+-=0,�P�()*5AB=?:¨MO=43�(K/U*5+TP71h*5+T=4,ª=JM6*�+-P�(
:?()GH1<94I ��dc�R�2�¤jk3�1J,�/�14>&*5+T=4,�/D=4,�zV>&=0@�/c*�+T>K/)I�{;F�()(X>�A�14,�:�{;+T.4,W1JG%�L3�=;>)(K/�/U+T,B.WIWF�14.4(X/V� � �h`�� � �;I�z6@B.0@�/c*
r ���J�BZ

q-rK� s�� =4@B,B.WIN{gZ#()* 1JGoZ-I��4' @BGY*�+-GT+T,B.4@�14GNGT1435.0(�84=?>K1JSB@BGH1J3�9 /UF�()(X>�A�3�(K>&=0.4,B+-*5+T=4,\°�*5A�(��2@B35=0FW(X1J,²{��wz�
\�
FB35=4vc(K>&*KI ���R=0P�F�@?*5(K3D{;FW(K(K>�Ab1J,W: 
k1J,B.0@�1J.0(4I;F�1J.0(K/6�h�J`e¬ �BIur � ���?Z

q-r)� s 
�().0.4()*U*5(K3KI4�VZJ14,�:
[�=;=;:BGT14,�:gI4�%Z��4'�1h¡?+-P�@BP 
�+TE4(KG-+TAB=;=?: 
�+T,B(X1J3%|
().035(X/5/5+-=0,lMO=43L{;F�(K14E4(K3�zV:B1JF?*�1h*�+-=0,
=JM2�R=4,�*5+T,;@B=4@�/_­V(),�/5+-*c9p©D'�' /)I ���R=4P�FB@?*�()3V{;F�()(X>�Ab1J,�:�
\14,B.4@�14.4(0I�FW1J.4(X/wr<�;r)`�rX¬0�BIWr � �0�BZ

q-rX� s �0j_AB( |
+H>�A j\3�1J,�/�>&3�+TF?*5+T=4, {;FB3�+T,B. � �0�0� �L8h1JGT@�1J*5+T=4, xy|%j#`��0�4{�}aI �
A0*5*5F�° �:�h,B+H/c*XZ .0=h8 �J/UF�()(X>�A��X*�(K/U*�/��<35*��h3U* � �4�����</5FB3�+-,�. �


