
� �������	��

��������������������������� �"!#���%$&��!#�������'�(�)��*+��!,���,-/.0���1$2��!#�+�3��*�.

46587:967<;>=@?A7<BDC

E+FHG�I�JLK,MAI
N�O@P�PHQA;>R+S>=UTVSWT+PHT�XYT[Z\Z<R8Z]T[Z<^AQ_XL7<S>=@`�a[TVBb7<B�a8Z<O�c@R�TVB�d3B�O�`be
fHR�XgQVhWPHT�XYT[Z\Z<R8ZWS>=�X>R�TVc�;�ikjlTVaY=mS>=@X>R�T�cna[TVBmP�X>Q�a�R�R�cpo�7<S>=qe
QAO�SmR�r_R�Xm=HT�rA7<B�^	S>Q&f@O�;>dso6T[7<SmS>QtTVB�QAS>=�R�XnS>=�X>R�T�c
ivu
S>=�X>R�TVcwa�T�BxP�X>Q�a�R�RycxSL7\Z\Z/7<S>;"S>RyX>`b7<BHT�SL7<QAB,z{f�O�SnB�Q	B�R�o
S>=�X>R�TVc�;'a[TVBkfHR'h|Q_X>`3R�c,i'}&=HT�S:?A7<B@c/Q�hHP�X>QAf�Z<R�`3;�a[TVBk;>O@aY=
~L���y�|~8�����|����� T[Z<^AQ_XL7<S>=@`�;{;>QVZ<r_RmT�B@c";>SL7\Z\ZgfHR/a�Q_`3PHR�SL7<SL7<r_R{7<BS>=�R�S>Q_SYT[Z6B�O�`kfHR�X3Q�h�Q_PHR�XYT�SL7<QAB�;�S>=�R�dpPHR�XLh|Q_X>`�o�7<S>=�S>=�R
h�T�;>S>R�;>S6;>R�XL7�T[ZWT�Z<^AQAXL7<S>=�`�h|Q_X�S>=�R+;YTV`3RkP@X>Q_fqZ<Ry`/�
�LB�S>XL7<^_O@Ryc"f�dmS>=q7<;+7<B�h|QAX>`/T�Z���O�R�;>SL7<Q_B
zlo�Rka�QAB�;L7<c�R�X>R�c�QAB�R
QVhlS>=�R+`3Q_;>S�R8Z<R�`�R�B�SYTVX>d�PHT�XYT[Z\Z<R8Z�T[Z<^_QAXL7<S>=�`b7<a/PHT�XYTVc�7<^A`3;�z
S>=UTVS3Q�h�fUT[Z�T�B@ayR�c2f�7<BHT�X>d�S>X>R�R�;�ip�6=@R/`/T�7<B�ayQAB�S>XL7<f�O@SL7<Q_B
QVh�S>=q7<;6PUTVPHRyX�7<;�T�B�R�osfHT�Z�TVB�a�R�c"�|B�QAS�B�R�a�R�;>;YT�XL7\Z<d{f�7<BHT�X>d��
S>X>R�R+B�QVe�f�O@;>dAe�o6T�7<S�PUTVXYTVc�7<^A`�h|QAX6PUTVXYT[Z\Z<RYZWT[Z<^AQ_XL7<S>=@`�;��:T�Pqe
P�Z\7<a�TVSL7<Q_B@;pQVhkS>=�RmfHT�;L7<anPUTVXYT�cq7<^_` S>Q"S�o�QnP�X>QAf�Z<R�`3;pT�X>R
P�X>R�;>R�B�S>R�c,�{f�O�7\Z<cq7<B�^�=@R�T�P@;�z�TVB�c�R���R�a�O�SL7<B@^(PHT�XYT[Z\Z<R8Z�S>X>R�R
a�Q_B�S>XYTVa�SL7<Q_B���T�;>;>O@`k7<B@^�T/P@X>RyPHT�XYTVS>QAX>d�;>SYT�^AR��8�lS>=�RbZ�TVS>S>R�X
7<;6?�B@Q�o6B/S>QbfUR+TVP�P�Z\7<a�TVf�Z�R�S>Q+R�r_T[Z<OUTVSL7<B�^mT�h�TV`b7\Z<d/Q�h:^ARyBqe
R�XYT�ZlTVXL7<S>=�`3R�SL7<akR���P�X>R�;>;L7<QAB�;�i
�@Q_X2P�O@S>SL7<B�^�S>=q7<B�^A;�7<B�a�QAB�S>R���S�z(o�R�T[Z<;>Q�c�7<;>a�O@;>;sQAO�X
�8 l¡�u+¢�e�QAB�e�a8=�7<P�£�rA7<;L7<Q_Bn��T�a�S>OHT�Z\Z<dmT�;>`/T�Z\Z#O@PHcUTVS>R+S>Q�7<SY�8z
P�X>R�;>R�B�S>R�cpT�S�N� Hu�u�¤A¥qi

¦ §�¨ I�JL©�ª
«,MAI�¬\© ¨
�@Q_X­o�TVX>`be�O�P
zUo�R�;>SYT�X>S­o�7<S>=mS>=�R�h|QVZ\Z<Q�o�7<B�^{R���T�`3PqZ<R_i

¦#®�¦ ¯#° K,±(²
³\´#µb¶:KUJLK,³·³\´U³:¸:«
±(±nKHI�¬\© ¨
�6=@Rl;>O�`3`/TVSL7<Q_B3P�X>QAf�Z<R�`	7<;:a�Q_B@;L7<c�R�X>R�c,i��6o�Q6;L7<`b7\Z�T�X'PUTVXLe
T[Z\Z<RYZlT[Z<^_QAXL7<S>=�`3;�zHfUQAS>=/^AO�7<c@Rycmf�d3T+fHT�Z�TVB�a�R�c�fq7<BUTVX>d/S>X>R�RAz
¹�º�»�¼V¼_½�¾|¿|À>ÁbÂ�Ã+Älº�Å/Æ�¾�Ç8È�¿lÉYÊ�Ë�Ì�É�ÍyÍ[Î,Ï:È�Ð ÑYÀ>¾|Ò|Ð ¿�Ã+½8ÓÕÔkÇ8¾|Ã�Ö\Ç8È�Á�Î
×@Ø�Ù Ç8Ð Ö·Ú,Ñ�Ð ÒÜÛ�Ý�Ð È_Þß» Ù Ð Ç8à>Ò>Î » Ù ÁqÎ À>ÁA»

TVX>RgP@X>Ry;>R�B�S>R�c,i��6=@R+;>Rya�QAB�cmT�Z<^AQAXL7<S>=�`{z#o6=q7<aY=�7<;�Z<R�;>;6;>d�B�e
aY=@X>Q_B@Q_O@;�z,c�R�`3Q_B@;>S>XYT�S>R�;kT3PHT�XYTVc�7<^A`�h|Q_X��áB�QVe�f@O�;>dAe�o6T[7<S>£
PUTVXYT[Z\Z<RYZ6T�Z<^AQAXL7<S>=�`3;�i6�6=�7<;�PUTVXYTVc�7<^A`�7<;�O�;>R�c{7<B{Z�TVS>R�Xg;>R�a8e
SL7<QAB�;'h|Q_X:SLo�QgB@Q�e�f@O�;>dAe�o6T[7<S�PUTVXYT�Z\Z<R8Z�T[Z<^_QAXL7<S>=�`3;6o­=�7<aY={T�X>R
Tbf�7<S�`3Q_X>R�7<B�rAQ�Z<rAR�c,i
â­7<rAR�B/T�B/TVX>XYT�dkãbä<å:æ�æ�æYç@èUQVh,B�O�`kfHR�X>;�z�o�R�o�7<;>=3S>Q6éHB�c

S>=�R87<X6;>O@`�ãk�>å��{ê�ãb��ë_�mêìæ�æ�æ�êíãk��ç,�8ilî
R�SWO@;gTV;>;>O�`3R
o�7<S>=@Q_O@S�Z<Q_;>;bQ�h6^ARyB@R�XYT�Z\7<SLd"S>=UTVSkçðïñëAò3h|QAXg;>QA`3Rb7<B�S>RYe
^ARyX+óHikô�QAB�;L7<c@R�XkT3a�Q_`3P�Z<R�S>R/fq7<BUTVX>dpS>X>R�Rk;>S>X>O@a�S>O�X>RAi+�6=�R
õ ���\ö õ � QVhgT3B�Q�c@R37<BpS>=@R�S>X>R�Rb7<;+S>=�RbZ<R�B�^AS>="Q�h'7<S>;�Z<Q_B@^_R�;>Sc�7<X>R�a�S>R�c�PUTVS>=&S>Q�T÷Z<R[T[hkQVhkS>=�R{S>X>RyRAis4­;L7<B�^&TøayQA`3`3Q_B
f�7<BHT�X>d"S>X>R�R3X>R�P�X>R�;>R�B�SYT�SL7<QAB,z:Z<Q�a�TVSL7<Q_B@;�çbæ�æ�æáëAç{ù�åb7<B�T�B
TVX>XYT�d�úxQ�hl;L7<5�R�ëAç�ù&åkTVX>R+S>=�R�Z<R[T[r_R�;�Q�hlS>=@R+S>X>RyRAi��|�6=UTVS
7<;�z,ãb��û|�'Q�aya�O@P�7<R�;�úü��ç�ù åtê û|�WhýQAXgû�ïþålæ�æ�æYçßi �ü�6=�R
PUTVX>R�B�SgQVhlB�Q�c@R/ûß7<;+B�Q�c@Rpÿ|û��Aë��Ai6�6=@R+Z<R8h|Sga8=�7\Z<cnQ�hlB@Q�c�R/û
7<;6B@Q�c�R�ëAûLil�­=�R+XL7<^A=�Sga8=�7\Z<cpQVhlB�Q�c@Rkûß7<;�B�Q�c@R�ëAûUêtå_i
}nR/c�7<;>a�O@;>;/S�o�QmPHT�XYT[Z\Z<R8Z�T[Z<^_QAXL7<S>=�`3;��mTm;>d�B�a8=�X>QAB�QAO�;

T[Z<^_QAXL7<S>=�`%T�B@c÷T�Z<R�;>;6;>d�B�a8=�X>QAB�QAO�;+QAB�RAi��'QAS>=÷T[Z<^_QAXL7<S>=�`3;
a�Q_`3P@O�S>RpS>=@Rm;YT�`3RmS>=q7<B�^A;��ph|QAX/R�r_R�X>d�B@Q�c�RpQVhkS>=�RmS>X>R�R
S>=�R�d3éHB�c{S>=�R+;>O@`1QVhlS>=�R­Z<R�T�r_R�;­7<B�S>=@R+;>O�f@S>X>RyR+X>Q�QAS>R�c÷TVS
S>=�R+B@Q�c�RAi

���H´nG�	 ¨ M
�
JL© ¨ ©#«HG3K,³��
©ÕJ>¬ I��,± �6=@Rg;>SYTVB�cHT�X>c��Y '¡�u+¢
S>R���S>fHQ�Q_?�£�;>QVZ<O�SL7<QAB�h|QAX/S>=�Rm;>O@`3`üTVSL7<QAB�P�X>QAf�Z<R�` oWQAX>?�;
7<B"Z<QA^6ç�;>S>R�P�;�im�6=@R3éUX>;>Sb;>S>R�P(QAPHR�XYT�S>R�;{��7<B�PUTVXYT[Z\Z<RYZ��üQ_B
B�Q�c@R�;kT�S+=@RY7<^A=�S/å�7<B(S>=@RkS>X>R�RAi��@Q_X�R�T�a8=p;>O@aY=pB@Q�c�RAz:S>=�R
;>O�`�QVhH7<S>;:S�o�Q­Z<R[T[h#a8=�7\Z<c�X>R�B37<;:a�QA`3P�O�S>R�c
iWN�S>R�P/ûHQAPUR�XYTVS>R�;
QABpB�Q�c@R�;üTVS+=�R87<^A=�S�ûLzlTVc�cq7<B�^mh|QAX+R�T�a8=m7<S>;kSLo�Q�a8=�7\Z<c@X>RyB
i
�6=q7<;�a�TVB�fUR";>O@`�`/TVXL7<5�Ry;pTV;mTnZ�T�dARyXLeLf�dAe|Z�T�dARyXøZ<Q�aY?Ae�;>S>R�P
TVP�P�X>Q�TVaY=,z,o­=�7<aY=nX>R���O�7<X>R�;6Z<QA^6çn;>S>RyP@;�i�
 ���k�����
�����<������������6=@RgB�O@`kfHR�X6Q�h:;>S>R�P�;�7<;��b��Z<Q_^6ç,�'R�T�a8=�SYTV?A7<B�^��b�>å���SL7<`3RAi
� ��~! &���
�����<���q���"��� �6=�RnS>Q_SYT[ZkB�O�`bfHRyXmQVh�QAPHR�XYT�SL7<QAB�;ø7<;
�b��ç,�8i

���H´�³ ´�G�G�#>G$	 ¨ M
�,JL© ¨ ©#«HG�K,³��
©ÕJ>¬ I��,± �6=@RyX>R"o�7\Z\Z3fHR T
S>=�X>R�TVc�h|QAXmR[TVaY=	B�Q�c@R(QVh/=�R87<^A=�S�ån7<BsS>=�R"fq7<BUTVX>dsS>X>R�RAi
}pR3o�7\Z\Z6T�Z<;>Qm=HT�rAR�T ö
%��|�� ��Y�!�H��~ h|Q_X+R�rAR�X>dmB�Q�c�R{ómo6=@Q_;>R=�R87<^A=�S�7<;kë�zßQ_X�=�7<^A=�R�X�i3�6=�Rb^ TVS>R�?_R�R�PHR�Xko�7\Z\ZlR�B�;>O@X>R/S>=UTVS
S>=�R+;>O@`�Q�hlS>=@R+B�Q�c@R+7<;6a�QA`�P@O�S>R�cpT[hýS>R�X6S>=@R+;>O�`�QVhlfHQ_S>=
7<S>;{aY=�7\Z<c@X>R�B�7<;{X>R[TVc�dAi��6=�Rm^�TVS>Ry?AR�R�PUR�X�7<;/7<`3PqZ<Ry`3R�B�S>R�c
O�;L7<B@^/T�Bp�áRyBHT�fqZ\7<B�^A£�a�QAO�B�S>R�X�z�c@RyB@Q_S>R�c'&b��ó@�8i�&b��ó��]7<;'7<B�7\e
SL7�T[Z\7<5yR�c�S>Q)(�i"u�S>=�X>R�TVctû­fHRy^V7<B�;mTVS+7<S>;/B@Q�c�R{Q�h+=�R87<^A=�S
åAi u6h|S>R�X(TVc�cq7<B�^�7<S>;"SLoWQ	aY=q7\Z<c�X>R�B)Z<R�T�r_R�;�S>Q	P�X>Q�c@O�a�R
*,+.-���ûÜ�8z#7<Sbo�7\Z\Z6PHRyXLh|QAX>` T��áP�X>R8éU�Ae�;>O@` QAPHR�XYT�SL7<QAB�£nX>RYZ\e
TVSL7<r_R/S>Q/&bä 0�ã�1�&�243g��ûÜ�Üè�i/��QAX+B�QVo+zß7\h�;>O65/ayR�;bS>Q�?�B@Q�o
S>=UTVS3S>=�R{P�X>R8éU�AeL;>O�` QAPUR�XYTVSL7<Q_B�X>R�rAR�T�Z<;/S>QnS>=�R{S>=�X>R�TVc�7\h
7<Sko6TV;+S>=�R3éHX>;>S+aY=q7\Z<c&QVh.0�ã71�&�243���û|�+S>Q{c�QmS>=HT�S�i{�|h'7<S



o6T�;�zHS>=�RbS>=�X>R�TVcmS>RyX>`b7<BHT�S>R�;�i��­Q�o�R�r_R�X�z@7\hl7<S�o6T�;6S>=@Rk;>R�a8e
QAB�c,z6S>=@RmS>=�X>R�TVc�o�7\Z\Z�P@X>Q�a�RyR�c�S>Q"T�c@c�S>=�R{S�o�Q"aY=q7\Z<c�X>R�B
QVh�0�ã�1.&�243���û|�8i��­=�R�B�7<Smo�7\Z\Z�TVc�rAT�B@ayR�S>Q"7<S>;mPUTVX>R�B�S
��7|i RAi·z 0�ã71�&�243�� 0�ã71�&�243���û|�>�>��T�B@c�;>Q3QAB,il�6=@RgS>=@X>R�T�c
o6=q7<aY=2ayQA`3P�O@S>Ry;4*,+.-��>å��8z6S>=�R{;>O�`íhýQAX3S>=�R{X>Q�Q_S�z�R�B�c@;
S>=�R+a�QA`3P�O�SYTVSL7<QAB,i


 ���k�{���
� ���<��������� � �6=�R3B�O@`kfHR�XkQVh�QAPHR�XYT�SL7<QAB�;b7<B"S>=�RZ<QAB�^ARy;>S�S>=�X>R�T�c 7<;��b��Z<QA^6ç,�8i � ��~! p���
�����<���q���"��� �­=�R/S>QVeSYT[Z�B�O@`kfHR�X/QVhgQ_PHR�XYTVSL7<Q_B@;�Q�rAR�X�T[Z\ZgS>=�X>R�TVc�;37<;��b��ç,�8i"�LB
QAS>=�R�X6o�Q_X>c@;�z�S>=�R�SL7<`3RkT�B@c�o�QAX>?3ayQA`3P�Z<R��A7<SL7<R�;+Q�h:S>=�R�SLoWQ
T[Z<^_QAXL7<S>=�`3;kTVX>R+S>=�R+;YTV`�RAi
}nR6c�7<;>a�O@;>;WB@R���SW;>QA`3R6;L7<^AB�7\éUa�TVB�S6c�7��,R�X>R�B�a�R�;6fHR�S�o�R�R�B

S>=�R�SLoWQ3T�Z<^AQAXL7<S>=�`3;go­=�7<aY=mTVX>RgB@Q_S�a�T�P@S>O�X>R�c{f�d/S>=�R�;>SYT�Bqe
cUTVX>cp l¡�u�¢í`3R[TV;>O�X>R�`3R�B�S>;+Q�h�SL7<`3R�TVB�cmo�Q_X>?{a�Q_`3PqZ<Ry�Ae
7<SLd_ix��7�� 
 ���"% ����� �	�Y�V~'��
{� õ ~L��%
�A� i&4­;L7<B�^2Tt� Z�TVB�^AOUTV^_R8efUTV;>R�c�£2c�R�;>a�XL7<P�SL7<QAB,z/S>=@Rp;>d�B�a8=�X>QAB�QAO�;�T[Z<^_QAXL7<S>=�` o�QAO�Z<c
O�;>RbQ_B@R��>S>=@X>R�T�c@£�PHR�X6B�Q�c@RkQVhl=�R87<^A=�S3å_zHQ_X­=�7<^A=�R�X�i6�6=UTVS
7<;�zAh|Q_X:R�TVaY=bZ<R�r_R8Z,Q�h,S>=@R6S>X>R�R_zA;>SYT�X>SL7<B@^�TVSlT6=@R87<^_=�S�QVh�åAz�S>=�R
;>d�B�a8=�X>QAB�QAO�;/T[Z<^_QAXL7<S>=�`�;>PHT�o6B@;�TV;g`/TVB�dpS>=�X>R�TVc�;kTV;+S>=�R
B�Q�c@R�;6Q�h:S>=UTVS�Z<R�rARYZlTVB�c{S>=�R�B	�>QV7<B�;6S>=@R�`�fUR8h|QAX>RgP@X>Q�ayR�R�c�e
7<B�^�S>Q�S>=�R'B�R���S,Z<R�rAR8Z|il�6=�7<;ß7<;ßB�R�TVXLZ<d+c�QAO�fqZ<R6S>=�R'B�O�`kfHR�XßQ�h
S>=�X>R�TVc�;]7<B�S>=@R�Z<R�;>;Le�;>d�B�a8=�X>QAB�QAO�;gT[Z<^AQ_XL7<S>=@`��|QAB�R6PHR�X:B�Q�c@R
QVhW=�R87<^A=�S3å[�8i	�­Q_S>RbS>=UTVS��+��T_�­S>=�R�;>R3SL7<`3R�TVB�cnoWQAX>?{`�R�T[e
;>O�X>R�`3R�B�S>;gc@Q3B�QAS6a�Q_O@B�SgS>=@X>R[TVc�;��#TVB�cn�|fU��O�;>RkQVhlT�;>d�`3P�e
S>QASL7<a/a�Q_`3P�Z<R��A7<SLd"`�R�TV;>O�X>R�`3R�B�S>;ko�Q_OqZ<c"=UT�rAR3=�7<c�c@R�B�S>=�R
c�7��,R�X>R�B�a�R�7<B(S>=@R3B�O�`kfHR�XkQVh6S>=�X>R�TVc�;kR�rAR�Bp7\h�oWRbc�7<c
i��LB
S>=�Rb;YT�`3R+rAR87<B(TV;>d�`�P@S>Q_SL7<a3`3R�T�;>O@X>R�`�R�B�S>;+T�Z<;>Q{=�7<c@R�;+c�7\h�e
h|R�X>RyB@a�Ry;­7<BmSL7<`3R�TVB�cnoWQAX>?/fHR�S�o�R�R�BmS>=�RbS�o�Q/T�Z<^AQAXL7<S>=�`3;�i
��7\7���� ���H� õ ~!�
�H��� %��|����� i&}nRpo�7\Z\ZkB@R�Ryc	S>QnhýO@X>S>=�R�XmT�X>SL7<a�O�eZ�TVS>R/o6=UTVSko�R3`3R�T�B"f�dp;>d�B@aY=@X>Q_Bq7<5[TVSL7<QAB#i���f�;>R�X>r_R�S>=UTVS��
�>å��:�6=@R6B�O�`bfUR�X�QVh
NqPUT�o­B�e���QV7<B�PHT�7<X>;'7<B/S>=@R6;>d�B�a8=�X>QAB�QAO�;
T[Z<^_QAXL7<S>=�`07<;3Z<QA^��#ç�z6o6=�7\Z<Rø7<B&S>=@R{Z<Ry;>;LeL;>d�B�aY=@X>Q_B@Q_O@;pQAB�R
S>=�R�X>R�7<;3Q_BqZ<d �
�H� N�PHT�o6B�e���Q�7<B2PUT[7<X�z�TVB�c���ë_� %
� � � �A�Y�y���
� �<�4��~����V~ ��
3��� � � %��|���
�@������� õ �3� ���H� õ ~!�
� �
����% � ö
��~Y��� õ �
�·�.% �\� �,� �A�Y�y��� �<�­� ��� õ � �<�[�Y���L� �!�H� õ ~!�
� �
��� �
�H��"#�$�@�#� ���ß�����Y�
����~á� %!%3� õ %��k�·��"k� õ ��~�� %�~��ø�&� � � %��Ü� �
� ��~�����~á�(' õ ��� õ ��%
�õ %��
�U�$��� �{� õ ���<���8���L� �!�H� õ ~!�
� ���q� % � ö
��~Y��� õ �)�$�@�*� ���:� �{� õ �
� �!�H� õ ~!�
� �
�q�.% � ö
��~8��� õ � i3��S>R�` ��ë_��P�X>Q�rA7<c@R�;üT,+
-$.0/�1
-$.3254
h|Q_X�c@RyS>R�X>`b7<B�7<B@^/o6=@RyB�Q_B@R�T[Z<^_QAXL7<S>=�` 7<; �<���Y�6� ���H� õ ~!�
� �
���S>=UTVBsTVB�QAS>=�R�X�iw�6=�7<;{a�XL7<S>R�XL7<Q_B
zk=�Q�o�R�rARyX�z­7<;�`3R�TVB�7<B�^Vh|O�Z
�
� � �k� 
 SLoWQ3T�Z<^AQAXL7<S>=�`3;+PHRyXLh|QAX>`vTb;>O
5/a87<R�B�SLZ<dm;L7<`b7\Z�T�X+;>R�SQVhlQ_PHR�XYT�SL7<QAB�;�i

¸:«,±"±nKUJ!	 �@QAXlS>=@R6P�O@X>PUQA;>R+QVh#S>=�7<;�PUTVPHR�X�z�o�R6=�7<^A=�Z\7<^A=�S
S>=�R{h|QVZ\Z<Q�o�7<B@^&S>=q7<B�^A;/7<B�S>=@RmPUTVXYT�Z\Z<R8Zk;>O�`3`/TVSL7<Q_B	Ry��TV`be
P�Z<RAi+�>å����LB�S>=@R�Z<Ry;>;LeL;>d�B�aY=@X>Q_B@Q_O@;/T�Z<^AQ_XL7<S>=@`{z#R�T�a8=�S>=@X>R�T�c
a�Q_OqZ<c�a�Q_B�SL7<B�O@Rmh|X>Q_` ;>SYTVX>S/S>QméHB�7<;>=�o�7<S>=@Q_O@S�=HT�rA7<B�^�S>Q
R�r_R�X/f@O�;>d�o6T[7<S3h|Q_X/TVB�QAS>=�R�X/S>=@X>R[TVc,i���ëA�3�6=@R�fHT�Z�TVB�a�R�c
f�7<BHT�X>dmS>X>R�R+;>SL7\Z\Zß7<`3PUQA;>R�cp;>QA`3R+Q_X>c@RyX�QAB�S>=@R+;>O�`3`/T�SL7<QAB
7<B�;>S>X>O@a�SL7<Q_B@;�i/��6_���6=�RbS�o�Q3Q_f@;>R�X>r_T�SL7<QAB�;bQ_Bm;>d�B@aY=@X>Q_Bq7<5[T[e
SL7<QAB37<B/S>=�R­P�X>R�rA7<Q_O@;6PUTVXYTV^_XYTVP�=
ig�07��:�6=@R6PUTVX>SlQVh�TVB/T�Z<^AQ�e
XL7<S>=�`)o6=q7<aY=�7<;WR�B@ayQA`3PUTV;>;>R�c�o�7<S>=q7<B÷T�;L7<B@^�Z<R3N�PHT�o6B�e���Q�7<B
PUT[7<X:7<;';YT�7<c3S>Q�fHR � �!���$��� �$��' %���� iH}&=@RyB/T­o6=�QVZ<RgT[Z<^_QAXL7<S>=�`7<;�RyB@a�Q_`3PUTV;>;>R�c"o�7<S>=�7<B"T3;L7<B�^VZ<R�N�PHT�o6Bqe���Q�7<BnPUT[7<X�zH7<S�7<;�T
B�QVe�f@O�;>dAe�o6T[7<S�T[Z<^_QAXL7<S>=�`{i

¦#®98 : KÕM<;
�#JL©ß« ¨ ª
Eð±n©,I�¬>=�KHI�¬ ¨ ��MA© ¨ I�´ ° I ��B�R{`3Q_SL7<rAT�SL7<B@^&a�QAB�S>Ry��SühýQAX
S>=�7<;­PUTVPUR�X­7<;6S>=�R@? � ���<���V���BAC�
�<�|��� 
Uõ ~L��%
�����ED3FGA 
<H6PUTVXYT�Z\e
Z<R8Z�a�QA`3P�O�SL7<B@^�h|XYTV`3Ryo�QAX>?�o6=q7<aY=�a�Q_OqZ<c�fHRm;>O�`3`/T�XL7<5�R�c
TV;pTJI3KMLON AP� �
�<�>� õ � �MQ����·�y���
� i1î
Q�Q_?A7<B@^�S>Q&S>=@Rmh|Q_X>S>=qea�Q_`b7<B@^÷���:7\Z\Z\7<QABpS>XYTVB�;L7<;>S>QAX�aY=q7<P/R�XYT�£@z�S>=�R�h|QVZ\Z<Q�o�7<B�^���O�R�;Le
SL7<QAB/=UTV;lfHR�R�BüTVS>S>XYTVaySL7<B@^k^AX>Q�o�7<B@^kT�S>S>R�B�SL7<QAB,i��6=�R�X>R�S>O�X>B@;
QABsT�c@c�7<B�^�`3QAX>R"Q_Bqe�aY=q7<Ps`3R�`�QAX>d�o�7\Z\Zk;>Q�QAB�R�XmQAX/Z�TVS>R�X

;>SYTVX>SkS>Qmc�7<`b7<Bq7<;>=,�go­=UTVS+S>Qmc�QpS>=@R�B(o�7<S>= T[Z\ZgS>=q7<;k=UTVX>c�e
o6T�X>R��SR�¢{� 7<;÷TnPUTVXYT[Z\Z<RYZ3a�Q_`3P�O@SL7<B�^�T�P@P�X>Q�T�a8=so6=q7<aY=
;>R�R�?�;gS>Q/`b7<Bq7<`k7<5�R/PHT�XYT[Z\Z<R8ZWa�QA`�P@O�SL7<B@^�Q�rAR�X>=�R�TVc�;kf�d�7<`be
P�Z<R�`3R�B�SL7<B�^�TøhýR�o�P@XL7<`k7<SL7<rAR�;mc�7<X>R�a�SLZ<d�7<B�=HT�X>c@o6T�X>RpTVB�c
X>R8Z<dA7<B�^"QAB(S>=@R3P�XYTVaySL7<a�T[Z\Z<d&O@B�Z\7<`b7<S>R�c�Q_Bqe�aY=q7<P�a�Q_`3`bO�B�7\e
a�T�SL7<QAB�fHT�B@c�o�7<c@S>=���T�;bRy��PqZ�T�7<B@R�c27<B�ä T�î#¤A¤[èý�8i(�@X>QA`�S>=�R
P�X>QA^AXYT�`3`b7<B�^
U_T[Z<^AQ_XL7�S>=�`b7�a�PHQV7<B�SmQ�hkrA7<R�o+z�o6=�7<a8=�7<;{S>=�R
`/T�7<Bø7<B�S>R�X>Ry;>S+QVhWS>=@R3ayO@X>X>R�B�S+PUTVPUR�X�zVR�¢{��;>R�R�?�;gS>Q{=UTVXLe
B�R�;>;l '¡�u�¢�T[Z<^AQ_XL7<S>=@`k7<a�;6o�7<S>=k7<S>;:`3QA;>S:r_T[Z<O�R�c�TVS>S>XL7<f�O�S>RA�
P�X>QA^AXYT�`3`/T�fq7\Z\7<S�dAi��:Q+X>Rya�QAB�a87\Z<R3R�5üa87<R�B�SgTVX>aY=q7<S>Rya�S>O@X>R+7<`be
P�Z<R�`3R�B�SYT�SL7<QABwT�B@c� '¡�u�¢ P@X>Q_^AXYTV`�`/TVf�7\Z\7<SLdAzüT"PHT�XYT[Z\Z<R8Z
T[Z<^_QAXL7<S>=�`3;+c�R�;L7<^AB�R�X�o�7\Z\Zlo6XL7<S>R+a�Q�c�R+O@;L7<B�^{ayR�X>SYT[7<BmPUTVXYT�Z\e
Z<R8Z�P@X>Q_^AXYTV`�`b7<B@^�a�QAB�;>S>X>O�a�S>;�i
}nR"O�;>R&T2;L7<`3P�Z<R8e�`b7<B@c�R�c1;L7<B@^�Z<R8e�P@X>Q_^AXYTV` `kOqZ<SL7<P�Z<R8e

cUTVSYTx��N� '¢CTg�nZ�TVB�^AOUTV^ARYeLfUTV;>Ryc%rAR�X>;L7<Q_B�QVh÷S>=@Rs l¡�u+¢
`3Q�c�R8Z6;L7<`b7\Z�T�X/S>Q"ä 9�T��W�g¤A¥[è�i�u)P�X>QA^AXYT�`í7<B�S>=�R�`�Q�c@R8Z
P�X>Q�a�R�R�c�;�f�dwT[Z<S>R�X>BUTVSL7<B�^wfHR�S�o�R�R�BwX>O�B@B�7<B@^�T�P�Z<O@XYT�Z\7<SLd
QVh�PHT�XYT[Z\Z<R8Z�S>=�X>R�TVc�;m�|PHT�XYT[Z\Z<R8Zk;>SYT�S>R��/TVB�c�X>O@B�Bq7<B�^&Tn;L7<B�e
^VZ<RpS>=�X>R�TVcw�|;>R�XL7�T[Zk;>SYT�S>R��8iwu �|P�X>R8h|R�X>X>RycH�/P@X>Q_^AXYTV`�`b7<B@^
;>SLdAZ<R�PHR�X>`b7<S>;�R�rAR�X>d(PHT�XYT[Z\Z<R8Z�S>=@X>R�T�c�S>QmX>O@BnhýX>QA`%7<S>;b7<B�e
a�R�P�SL7<QABmSL7\Z\Z:7<S>;gS>R�X>`b7<BUTVSL7<Q_Bno�7<S>=�QAO�S�=UT[rA7<B�^{S>Q�R�rAR�X �$��� �
' %���� h|QAX6T�B�d3QAS>=�R�X�S>=�X>R�T�c
iW�­=�X>R�T�c@;�a[TVB37<B�S>R�XYTVayS�zHf�O@S6T�B
�������!�U�$�������H�Y����
 ��~����V~��y��� %
�U�Ü���[�ED0X!Y �ZHkTV`3Q_B@^�PHT�XYT[Z\Z<R8Z
S>=�X>R�TVc�;�7<;�O�;>R�c
�US>=HT�S�7<;�z,TVB�d�QAX>c�R�X�7<B{o6=�7<a8=mS>=�R�7<B�S>R�XYTVaYe
SL7<QAB(TV`�QAB�^mS>=@R3S>=�X>R�T�c@;+Q�a�ayO@X>;�7<;kr_T[Z\7<c,i3�6=@R�R���R�a�O�SL7<QAB
QVh�S>=@RgPHT�XYT[Z\Z<R8ZlP�X>QA^_XYTV`%��7|i RAi<z@;>aY=�R�c@O�Z\7<B�^�7<B�;>S>X>O@a�SL7<Q_B@;�hýQAX
R���R�ayO@SL7<Q_BH�'o�7\Z\Z,Q�h#a�QAO�X>;>R6=HT�rAR6S>QkT�fq7<c�R�f�dkS>=@R6Q_X>c@R�Xla�Q_Bqe
;>S>XYT[7<B�S>;WQVh:;>O�aY={T�P�X>QA^_XYTV`{i��'O�S�z�S>=@RgP@X>Q_^AXYT�`3`b7<B�^3;>SLdAZ<R
;>R�R�?�;gS>Qb7<`3PHQ_;>Rbh|R�osa�Q_B@;>S>XYT�7<B�S>;+QAB�7<B�;>S>X>O�a�SL7<QAB";>aY=�R�c@O�Z\e
7<B�^@ipu­Z<S>=�QAO�^A=&B@Q_SbR���P�Z\7<a�T�S>R�c�=@RyX>RAzlS>=q7<;3o�7\Z\ZgT�Z\Z<Q�o�S>=�R
R���R�ayO@SL7<B�^{a�Q_`3P�O@SL7<B�^{;>d�;>S>R�`�TkX>R8Z�TVSL7<r_R8Z<dn=�7<^A=mc�R�^_X>R�RbQ�h
h|X>R�Ryc@Q_`)h|QAX6QAP�SL7<`b7<587<B�^mPHR�XLhýQAX>`/T�B@a�R_i
u ;L7<B�^VZ<R2S>=�X>R�T�c�SLd�P�7<a�T[Z\Z<d1R���R�a�O�S>R�;(T�;>SYT�B@cUTVX>cw;>R8e

XL7�T[ZkP�X>QA^_XYTV`{iw��S/a�TVB�;>o�7<S>aY=�S>Q"PHT�XYT[Z\Z<R8Z�;>SYTVS>RpO�;L7<B@^tT
N�PHT�o6B2a�Q_`3`/T�B@c&o­=�7<aY=2;>PHR�aY7\éHR�;÷TøB�O�`kfHR�X/QVh�S>=@X>R�T�c@;
S>Q/fHR3;>PUT�o­B�R�c,i/jlTVaY=nS>=�X>R�T�cø7<;kT/;>R�XL7�T[ZWP@X>Q_^AXYT�`%o6=q7<aY=
X>O�B@;kSL7\Z\Z67<SbS>R�X>`k7<BHT�S>R�;{��TVSkT���Q�7<B�a�QA`3`üTVB�cH�8i[��B�a�R/T�Z\Z
S>=�X>R�TVc�;�S>R�X>`b7<BUTVS>RgS>=@R6P�X>QA^_XYTV`);>o�7<S>aY=@Ry;�fHT�a8?k7<B�S>Qb;>R�XL7�T�Z
;>SYTVS>R_i:�6=@R�X>R�TVX>R�T�h|Ryo2c�7��,R�X>R�B�a�R�;6fHR�S�o�R�R�B�T+S>=@X>R[TVc�TVB�c
T3;>SYTVB�cHT�X>cn;>RyXL7�T[ZlP�X>QA^AXYT�`{�+��7����6=@R+S>=�X>R�T�cna�T�Bm=HT�r_R�Z<Q�e
a�T�Z,`3R�`3Q_X>d{�|;L7<`b7\Z�T�X�S>QkX>R�^V7<;>S>R�X>;�7<B�T+;>SYTVB�cHT�X>cmTV;>;>Ry`bf�Z<d
Z�TVB�^AOUTV^_R��8ik��7\7���u­Z\ZlS>=�X>R�TVc�;�=UT�rAR�Tü;>=UTVX>Rycm`3R�`3Q_X>dAi+��7\7\7��
�6=@X>R[TVc�;�`/T�d�7<B�S>RyXYTVa�S��6�>å��:u�S>=�X>R�TVc/`/T�db7<B�a8Z<O�c@R+P�X>R8éU�Ae
;>O�`�a�QA`3`üTVB�c@;6QVhlS>=�R�h|Q_X>` 0�*'��\<]&^��8z@o6=�R�X>RG\b7<;gT�Z<Q�a�T�Z
r_TVXL7�T�fqZ<R3Q�h:S>=�R+S>=@X>R[TVcmT�B@c(^�7<;gTb;>=UTVX>Ryc{r_TVXL7�T�fqZ<R{�|a[T[Z\Z<R�c
��%A��� �8i"�6=�R{P�X>R8éU��;>O�` ayQA`3`/T�B@c�`�R�TVB�;3S>=�R{h|QVZ\Z<Q�o�7<B@^TVS>Q_`b7<amQAO�S>a�Q_`3RA�"��T_�_^ � ï ^�ê`\@z6TVB�c��|fH�E\ �\ï ^ z
o6=@RyX>RbS>=�R3XL7<^A=�S+=UTVB�cp;L7<c@R/`3R�T�B@;gS>=@R�rAT�Z<O@Ry;bQ�ha\�TVB�c�^
P�XL7<QAX�S>QgS>=@R6a�Q_`3`/TVB�c,i'��B3a�T�;>Rb\�7<;WT�;L7<B@^�Z<R+fq7<S6�|S>=@R6fUTV;>R
^­a[TVB/fHRgT�^_R�B�R�XYT[ZH7<B�S>Ry^AR�XY�8z5R+¢{�&TV;>;>O�`3R�;6O�Bq7<S�SL7<`�R�R��Ae
R�a�O�SL7<QAB�o�7<S>="X>R�;>PUR�a�SkS>Qp 'NnayQA`3`/T�B@c�;3o�7<S>="X>R�;>PUR�a�SkS>Q
S>=�R3;YTV`3R/fUTV;>RAi/�6=�7<;3T�;>;>O@`�P@SL7<Q_B�7<;kfHT�;>R�c"QAB(T{a�R�X>SYT�7<B
=UTVX>c�o6TVX>R+^ TVc�^AR�S�il�6=@R+P�X>R8éU�Ae�;>O@`�a�Q_`3`/T�B@c�QVh|S>R�B/h�TVaY7\Z\e
7<SYTVS>Ry;3B@Q�e�f@O�;>dAe�o6T[7<S>;/T�`3QAB�^pa�QAB�a�O�X>X>R�B�S3S>=�X>R�TVc�;�ip�LS+X>R8e
`/T�7<B@;gS>Q3fHR+;>R�R�Bm=�Q�o	R�5/a87<R�B�SLZ<dmQ_O@X6r_TVXL7<Q_O@;gO@;>R�;gQVhlS>=�R
P�X>R8éH�Ae�;>O�`%7<B@;>S>X>O�a�SL7<QAB&o�7\Z\Z�R�B�c"O�PnfUR87<B@^m7<`3P�Z<R�`3R�B�S>Ryc
i
��ëA�6}nXL7<S>Ry;�7<B�S>QmT�;>=UTVX>Rycn`3Ry`3QAX>d�rAT�XL7�TVf�Z<R{R87<S>=�R�X�h|Q�Z\Z<Q�o
S>=�R+u�X>f�7<S>XYTVX>dmô6¡�ô�}  l¡�u�¢%a�QAB�r_R�B�SL7<QAB��|o6=@R�X>R�7\hW;>R�rAe
R�XYT�Z:S>=�X>R�TVc�;+S>X>d{S>Q/o6XL7<S>R�7<B�S>Q�S>=@Rk;YTV`�Rb;>=UTVX>R�cm`�R�`3QAX>d
Z<Q�a�T�SL7<QAB&TVB�T�X>fq7<S>XYT�X>d"QAB�R/;>O@aya�R�R�c�;3T�B@c(o�R3c�QABdc Sk?�B@Q�o
7<B�T�c@r_T�B@a�Rmo6=�7<a8=&QAB�R��bQ_X3O@;>R÷TøP�X>R8éU�Ae�;>O@` a�Q_`3`/T�B@c,i
�­Q�B@R�;>SL7<B�^/QVhlS>=�X>R�TVc�;­7<;gT�Z\Z<QVoWR�c
i



¶:´HJ�� ©,J>±nK ¨ MA´ ±n´@KUGA«,JL´U±n´ ¨ IyG }nR `3R�TV;>O�X>R S>=�X>R�R
S>=�7<B@^_;�7<B÷TVB�T[Z<^_QAXL7<S>=�`{z,QVh#o6=�7<a8=�S>=@R6éHX>;>S�S�o�Q+=UT[r_R�fHRyR�B
;>SYTVB�cUTVX>c"h|QAXk l¡�u+¢ðT[Z<^_QAXL7<S>=�`3;�i���7���� h|QAX ' ��~  i/�6=�RS>QASYT�ZlB�O@`kfHR�X+Q�h�Q_PHR�XYT�SL7<QAB�;bPHRyXLh|QAX>`3RycnQ�rARyXkT[Z\ZlS>=�X>R�TVc�;�i
��7\7���3	h|QAX �|���k� ik�­=�RbZ<Q_B@^_R�;>Sb;>RyXL7�T[ZWa8=UT[7<B�QVhWQAPUR�XYTVSL7<Q_B@;�iu�`�QAB�^�ayQAB�a�O@X>X>RyB�S�S>=�X>R�TVc�;�S>=�R�Z<QAB�^AR�;>S+S>=�X>R�T�c{7<;�P�7<a8?_R�c
h|Q_X3S>=@R�a8=UT[7<B,i��6=�R{O�B@c�R�XLZ<dA7<B�^�TV;>;>O�`3P�SL7<QAB�fHRY7<B@^�S>=UTVS
T[Z\ZlPUTVXYT�Z\Z<R8ZWS>=@X>R�T�c@;+a[TVBmP�X>QA^AX>Ry;>;�;L7<`kOqZ<SYT�B@R�Q_O@;LZ�dAi3��7\7\7�� *
h|Q_X � �!�U� õ ~ �
�H����%A�|���
��� i#��B�RkTVP�P�X>Q�TVaY=m7<;�S>Q3a�Q_O@B�S�NqPUT�o6Bqe
��QV7<B/PUT[7<X>;��|P�Z<O�;�S>=@RgB�O@`kfHR�XWQVh#;>R�XL7�T[ZÕ;>S>R�P@;Y�8il�6=�R­;>Rya�QAB�c
TVP�P�X>Q�TVaY=m7<;+X>R8Z�TVSL7<r_RAi+�LSgP@X>Q�rA7<c�R�;kT3PHT�X>SL7�T[ZWQAX>c�R�X+T�`3QAB�^
T[Z<^_QAXL7<S>=�`3;�z,f�d/a�QA`�PHT�XL7<B@^/QAX>c�R�X>;6QVh�R���R�a�O�SL7<QABmS>=UTVS6S>=�R�d
T[Z\Z<Q�o)��T�;6c@R�`�QAB�;>S>XYTVS>R�cmh|QAXWPHT�XYT[Z\Z<R8ZW;>O@`�`/TVSL7<Q_BH�8i

�k¬ G_M�«HG�G_¬ © ¨ u�;>;>O�`3R�S>=UTVS � �!�H� õ ~!�
�U���$%_�|���!� 7<;"Z<Q�Q_;>R8Z<dc�R8éHB�R�c&TV;kS>=�R{T�X>XYTVB�^AR�`�R�B�S3QVhgR�r_R�B�S>;kS>Q{7<B@c�7<a�TVS>RmayQV7<B�e
a87<c�R�B�a�RnQ_X/a�Q�R��A7<;>S>R�B�a�RAi1N�d�B@aY=�X>QAB�7<5�TVSL7<Q_B	7<B�S>=@RpT�fHQ�rAR
rA7<X>S>OUT[Zk�|QAXk;>d�B�S>=@RySL7<a���Z�TVB�^AOUTV^_R8e�fHT�;>R�c�`3Q�c�R8Z�7<;3B�QASkR��Ae
P�Z\7<a87<S3T�B@c TVa�S>OUT[Z\Z<d(TVP�PHR�T�X>;bS>Q/fHRkXYTVS>=�R�X+X>R8Z�T���R�c
iüN 7<B�a�R
S>=�R�X>R6TVX>RWB@Qgf@O�;>dAe�o6T[7<S>;WTV`3Q_B@^ga�QAB�a�O�X>X>R�B�SlS>=@X>R�T�c@;�z S>=@R87<X
a�Q�R��A7<;>S>RyB@a�R/c�O@XL7<B�^mR���R�ayO@SL7<Q_B 7<;kT�a�S>OUT[Z\Z<dpB@Q_S+X>R�;>S>XL7<a�S>R�c,i
���­Q�o�RyrAR�X�z,o�7<S>=�7<B"R�TVaY=pS>=@X>R�T�cn;>RyPHT�XYTVS>R8Z<d"S>=�RkR���R�a�O�SL7<QAB
QVhl7<S>;�7<B�;>S>X>O@a�SL7<Q_B@;�`bO�;>S�X>R�;>PUR�a�S+;>R�XL7�T�Z�;>R�`üTVB�SL7<a�;�z#o6=q7<aY=
`3R�T�B@;:S>=UTVS:Q_O@SLe�Q�h�e�QAX>c�R�X:R���R�a�O�SL7<QAB/Q�h@7<B�;>S>X>O@aySL7<QAB�;­o�7<S>=�7<B
T�S>=@X>R[TVc+`kO@;>S:X>R�;>PUR�a�Sßc�R�PHRyB@c�R�B�a�R�;WTV`3Q_B@^gS>=@Q_;>R]7<B�;>S>X>O@aYe
SL7<QAB�;�i �
u­S:S>=�R �����8�$���|����ö õ %�~ �
' %�~L� Z<R�rAR8ZÕ;>QA`3R6=UTVX>c�o6TVX>R6PUTVX>S>;o�7\Z\Z�^_Q/O@B�O�;>R�cnh|Q_X�;>Q_`3RbSL7<`�RAi+�6=@R	R+¢{��;>a8=�R�c�OqZ\7<B�^nQ�h

S>=�X>R�TVc�;bS>Q�S>=@X>R[TVcpa�QAB�S>X>Q�Z�O�Bq7<S>;/�|�gô64­;Y�8z,QAX+P�X>Q�a�R�;>;>Q_X>;�z
7<Bmä 9�T��W�g¤A¥VèHhýQVZ\Z<Q�o6;6T�;>SYT�B@cUTVX>c�^AX>R�Ryc@d/T�P@P�X>Q�T�a8=�o6=q7<aY=
;>SYTVX>S>;�f�d�é�Z\Z\7<B@^�O�PsT[Z\Zk�gô64�;LZ<QAS>;�i1�­=�R�B,z+T�;{;>Q�Q_BsTV;
;>QA`�R+P@X>Q_^AXYTV`�S>=�X>R�T�c@;6S>R�X>`b7<BUTVS>R_zHB�R�o�P@X>Q_^AXYT�`�S>=@X>R�T�c@;
TVX>RpT�;>;L7<^AB�R�c�S>Q"SYT�?ARmS>=�R87<X/PqZ�T�a�RAi��:Q�o6T�X>c@;�S>=@RmR�B�c2Q�h
T/NqPUT�o6Bqe���QV7<B(R���R�a�O�SL7<QAB,zlS>=@R�X>R�TVX>R�B@Q�`3QAX>RkO@BUTV;>;L7<^_B@Ryc
P�X>QA^AXYT�`�S>=�X>R�T�c@;kT�B@cmS>=�R�hýR�o�R�XgTVaySL7<rAR3P�X>QA^_XYTV`�S>=@X>R�T�c@;
X>R�`/T�7<BmS>=@Rk`3Q_X>R+��ô64�;LZ<QAS>;+fHRya�QA`3RkO�B�O@;>R�c,i6�6=@R+B�O�`be
fHR�XWQVhlT�a�SL7<rAR+S>=�X>R�T�c@;�^_Q�R�;6c@Q�o6B/S>QbQ_B@R�TVB�c/;>SYT[d�;gT�S�QAB�R
O�B�SL7\Z6T3B�R�o�N�PUT[o6Bpa�QA`�`/TVB�cø7<;gX>R�TVaY=�R�c
i��­=�7<;+R���P�Z�T[7<B�;
o6=�dAz,O�B@c�R�X+;>QA`�R/TV;>;>O�`3P�SL7<QAB�;�z:a�QAO�B�SL7<B�^mS>=@RkB�O@`kfHR�X+Q�h
N�PHT�o6Bqe���Q�7<B3PHT�7<X>;'ayQAO�Z<c{T�Z<;>Q+P@X>Q�rA7<c�RgT­^AQ�Q�ckéHX>;>SlT�P@P�X>Q��Ae
7<`/T�SL7<QAB2h|Q_X3R�r_T[Z<OUTVSL7<B�^2=UTVX>c�o6TVX>R�O@B�c�R�X>O@;>R_is�@QAX�`3QAX>RAz
;>R�R+S>=�RkNqaY=�R�c@O�Z\7<B�^pî
R�`3`üT�7<B"ä 9�T��W�g¤A¥�èLi

¶�JL´�=U¬ ´�� �LB�S>=�R�B@Ry��SnS�o�Q2;>R�aySL7<QAB�;�oWR"a�QAB�;L7<c�R�X"SLoWQ
P�X>QAf�Z<R�`3;�i���7����'Oq7\Z<c�7<B�^�=�R�T�P@;�zUo­=�7<aY=ü7<;�T�;>SYT�B@cUTVX>c�P@X>Q_fqe
Z<R�`��|;>R�R�ä ô6îß¡6¤ (�è|�8i#u�B�c,zH��7\7��]S>X>RyR�a�QAB�S>XYT�a�SL7<QAB,z�o6=q7<aY=b7<;WT
fUTV;L7<a+S>R�aY=@B�7<��O�R�7<B�PHT�XYT[Z\Z<R8ZWT�Z<^AQAXL7<S>=�`b7<a�;3�|;>RyR3ä u�T��+ l¥A¤[è�z
ä ô�9�¥A¥_T[è�z:ä	�GTg¥A¥[è�z:ä ¢m¡­¥_¤VèLz:ä ¢m¡6¤qåYèLz�TVB�c�ä ¡6¢m¢�è|�8�#S>=�R�;>R
X>R8h|RyX>R�B@ayR�;/T[Z<;>Q(c@R�;>ayXL7<fHRpTøayQAB�;L7<c@R�XYT�fqZ<RpB�O�`bfHRyX�Q�hgS>X>R�R
a�Q_B�S>XYTVa�SL7<Q_B"T�P@P�Z\7<a�TVSL7<Q_B@;�i
NqR�aySL7<QAB�7�TVS>S>Ry`3P@S>;+S>Q/P�O@SgS>=@R�`/T[7<Bpa�QAB�S>XL7<f�O�SL7<QAB"7<B

a�Q_B�S>R���S�i�}pRnX>R�ayQA^AB�7<5�R�S>=�RøZ\7<`b7<S>;pQVh�S>=�R"��OHT�B�SL7<SYTVSL7<r_R
X>R�c�O@ayR�cqe�;>d�B�a8=�X>QAB�dp`3Q�c�R8ZlT�;�7<S�T�P@P�Z\7<R�;+Q_BqZ<d�S>Qp�8N�PHT�o6B�e
��QV7<B�£pPHT�XYT[Z\Z<R8Z�T[Z<^AQ_XL7<S>=@`�;�f�O�S3c@Q�Ry;3B@Q_SbRy��S>R�B@c�S>QmQ_B@R�;
S>=UTVS3O�;>Rp�@QAX>?(a�QA`3`üTVB�c@;�i��6=�R{PUTVX>SL7�T�Z+QAX>c�R�X3ayXL7<S>R�XL7<QAB
7<;m`3Q_X>Rn^_R�B@RyXYT[Z|i �'RYh|QAX>Rpc@Q�7<B@^�S>=UTVS�z�T�^_R�B�R�XYT[ZkPUTVXYT�Z\e
Z<R8Z�P�X>QA^AXYT�`3`b7<B�^�`3R�S>=�Q�c�QVZ<QA^_dAz�o­=�7<aY=�7<;p7<BxZ\7<B�R�o�7<S>=
S>=�R ? �����<������� A(�6�<�|��� 
Hõ ~L��%
������D0F A 
<H&�8 l¡�u+¢�e�QAB�e�a8=�7<P@£
rA7<;L7<QAB,z37<;pX>R�rA7<R�o�R�c,i��6=q7<;m7<;mh|QVZ\Z<Q�o�R�c�f�d�T�B�R���TV`�PqZ<R
o6=q7<aY=pc@R�`�QAB�;>S>XYTVS>R�;kS>=@R�^�TVPpfHR�S�o�R�R�BpS>=�R3SLo�Q/X>R�c�O�a�R�c�e
;>d�B�a8=�X>QAB�dm`3Q�c�R8Z<;�i

8 : «,¬·³<ª�
+´�K,²
8:®�¦ : KUGA¬<MAG
�6=@RpfUTV;L7<;mh|QAX�S>=@R(T[Z<^_QAXL7<S>=�` c�R�;>a�XL7<fUR�c�7<B	S>=�RnayO@X>X>R�B�S
;>R�a�SL7<Q_Bn7<;+S>=�R3;>R�XL7�T[ZWf�Oq7\Z<c�e�=@R�T�P�T�Z<^AQAXL7<S>=�`%7<B�ô�=HT�P@S>RyX
�
QVh6ä ô6îß¡6¤ (�èLi
�­=�R D������ %�~�� H�õ ��%�� cHT�SYT ;>S>X>O@ayS>O@X>R�7<;%T�B T�X>XYT[dãbä<å:æ�æ�æáçUè�Q�h,B�O�`bfHRyX>;��|QAX:R8Z<R�`�R�B�S>;]hýX>QA`�T­S>QASYT�Z\Z<dbQ_X>c@RyX>R�c

c�QA`/T�7<BH�+S>=HT�S+a�TVBpfHR3rA7<Ryo�R�c�T�;kT�a�Q_`3PqZ<RyS>R�f�7<BUTVX>dpS>X>R�R
QVh�ç/B@Q�c�R�;�i��6=�R6PHT�X>R�B�S�QVh#B�Q�c@R�ûÕ7<;�B�Q�c�R{ÿ|û��Aë��Ail�6=@R6Z<R8h|S
aY=q7\Z<c"Q�h6B�Q�c@R/û'7<;+B�Q�c@R�ë_û ik�6=�R3XL7<^A=�S+aY=q7\Z<c�Q�h�B�Q�c@R�û]7<;
B�Q�c@R�ëAû�ê�å_i
u =�R�T�P ;>=@Q_OqZ<c T[Z<;>Q ;YTVSL7<;Lhýd0S>=�R%õ ��%�� �#~!���U��~8��� �ãbä 0�ã�1.&�243���û|�Üè��&ãbä û·èLi
NqO�P@PUQA;>R"S>=UTVS�TVBsT�X>XYT�d�úíQ�hk;L7<5�R(çt7<;�^V7<rARyB�T�;{T�B

7<B�P@O�S�i/�6=@R�� ��� �9���+��%�� P@X>Q_fqZ<R�`%7<;+S>Q�PHR�X>`kO@S>R3S>=�R3R8Z<RYe`3R�B�S>;6Q�hWú�;>Q/S>=UTVSgúx;YT�SL7<;LéHRy;�S>=�R+=@R�T�PmP@X>Q_PHR�X>S�dAi
�­=�R3;>R�XL7�T�Z6T�Z<^AQ_XL7<S>=@` o�QAX>?�;+f�d{7<S>R�XYT�SL7<B@^(T3P@XL7<`k7<SL7<rAR

a�T�Z\Z<R�c �+��%��#� 
 � iH�6=�R]7<B�P@O�Sßh|Q_X*�­R[TVP�7\h|d�7<;lT�;>O@f�S>X>R�R�X>Q�Q_S>R�c
TVSW;>QA`3RgB@Q�c�RkûLiM�­Q�c�R+ûß`/T�d3=UT�rAR+O�P/S>Q3ë+a8=�7\Z<c�X>R�B
i6�6=�R
;>O�f@S>X>R�Ry;�X>Q�Q_S>R�c�T�S/R�TVaY=2Q�h+S>=�R�`ðTVX>R÷TV;>;>O�`3R�c�S>QpR�TVaY=
;YTVSL7<;Lhýd{S>=�R+=@R�T�PmP@X>Q_PHR�X>S�dAi

�­R�T�Pq7\h|d�o�Q_X>?�;�TV;bh|Q�Z\Z<Q�o­;�it�LS3;>SYT�X>S>;{T�S3B�Q�c@RpûLi&�LS>;
��%A�����/���|�!� éHB�c@;/S>=�R{Z�TVX>^_R�;>S/?AR�d&TV`�QAB�^"B@Q�c�Rpû+TVB�c�7<S>;aY=q7\Z<c�X>R�B,i��Üh#S>=�R�Z�TVX>^ARy;>S�?AR�d�o6TV;WTVSlB@Q�c�R+û#�­R�T�Pq7\hýd3S>R�X>`b7\e
BUTVS>R�;�i ��S>=�R�X>o�7<;>RAzß7<S+R���aY=UTVB�^AR�;3S>=�R3?_R�dpTVS+B�Q�c@R�û�o�7<S>=
S>=�R�Z�T�X>^AR�;>S6?_R�d3T�B@c�T�c@r_TVB�a�R�;6S>Q+S>=�R�aY=q7\Z<c��+S>=UTVS�=UTVc/S>=�R
Z�TVX>^_R�;>S{?_R�dAi��6=�7<;/R�B@c�;{S>=�RmfUTV;L7<ap;>S>R�P
z6o6=�7<a8=&X>R���O�7<X>R�;
�b�>å��kQAPHR�XYT�SL7<QAB�;�i �­R�T�Pq7\hýd�S>=�R�B&TVP�P�Z\7<R�;{X>R�ayO@X>;L7<r_R8Z<d2S>=�R
fUTV;L7<a+;>S>R�P�S>QbB�Q�c@R���ilô'Z<R�T�XLZ<dAzHS>=�R�B�O�`kfHR�X6QVh�fHT�;L7<a+;>S>R�P@;
S>=UTVS �­R�T�Pq7\hýdH��ûÜ�gTVP�PqZ\7<Ry;�7<;­O�P�PHR�X�fUQAO�B@c�R�cpf�d�S>=�R�Z<R�B�^AS>=
QVh�S>=@RbZ<Q_B@^_R�;>S3PUTVS>=nhýX>QA`�û�S>QmT3Z<R�T[h67<Bn7<S>;k;>O�f@S>X>R�Rm�|S>=�R
õ ���\ö õ � Q�hß7<S>;�;>O�f�S>X>R�R��8i�­=�R�;>RyXL7�T[Z#f@O�7\Z<c�eL=�R�T�P"T�Z<^AQAXL7<S>=�`�o�QAX>?�;�f�d�;>R�XL7�T[Z\Z<d{7<SLe
R�XYT�SL7<B@^E�­R�T�Pq7\hýdbh|QAXWT[Z\ZÕB@Q_Bqe|Z<R�T�h:B�Q�c@R�;WQVh#S>=@R6f�7<BHT�X>d3S>X>R�RAi
N�Q@z'hýQAX3R���T�`3P�Z<R{7\h�ç�7<;3R�rARyB2S>=�R�B�7<S>R�XYT�S>RC�6R�TVP�7\h|d&ç��Aë
SL7<`3R�;�h|Q_Xgû"ï ç �_ëbc�QVo6BmS>Q{å_i

8:®98 � ©�# : «HG�	 #���KÕ¬ I : «,¬·³<ª�
+´�K,²
}pRb;>=�Q�owT�PUTVXYT�Z\Z<R8Z�f�O�7\Z<cqe�=�R�TVP&T[Z<^_QAXL7<S>=�` o�7<S>=_�>O�;>S�Q_B@R
N�PHT�o6Bqe���Q�7<BmPHT�7<X�i��6=HT�S�7<;�z�* ï åAi
�­=�Rmh|QVZ\Z<Q�o�7<B@^s;L7<`3P�Z<R�QAf�;>R�X>r_TVSL7<QABs7<;{7<`3PHQAX>SYT�B�SøhýQAX

O�B@c�R�X>;>SYTVB�c�7<B@^mS>=�RkTV;>d�B�a8=�X>QAB�QAO�;kT[Z<^_QAXL7<S>=�`{i
YW���y��~8��%��|���
� i,�6=�R�P�XL7<`b7<SL7<rAR �6R�TVP�7\h|dp��h|X>QA`1S>=@R+;>R�XL7�T�ZlT�Z\e
^AQ_XL7<S>=@`ü�{a�TVBsT�P@P�Z<d�S>Q&TnB@Q�c�R�T�h|S>R�X37<S>;{aY=q7\Z<c�X>R�B�=UT�rAR
�áaYZ<R�TVX>R�c�£m�|S>=HT�S­7<;6=�R�TVP�7\h|dm=UTV;6fHR�R�BpT�P@P�Z\7<R�cpS>Q3S>=�R�`/�8i

���H´ KHG�	 ¨ M
�,JL© ¨ ©#«HG : «,¬<³·ª 
+´�K,² K,³��,©,J>¬ I �
± #
©d=@´UJ =U¬ ´�� �6=�R�X>R�o�7\Z\Z�fHR&T2S>=�X>R�TVc�h|Q_XnR[TVaY=�B@Q�c�R2Q�h
=�R87<^A=�Skå�7<B{S>=�Rbf�7<BUTVX>d{S>X>RyRAil�­=UTVS�7<;�zÕTbB@Q�c�R+o6=@Q_;>RbaY=�7\Z\e
c�X>R�BsTVX>RpT�Z\Z+Z<R�T�rAR�;�iw}pRmo�7\Z\Z�T[Z<;>Q�=HT�r_R"T�B1�áR�BUTVf�Z\7<B@^_£
a�Q_O@B�S>R�X+h|Q_XbR�r_R�X>dpB@Q�c�R�óno6=@Q_;>R�=�R87<^_=�Sb7<;3ë�z:QAXk=�7<^A=�R�X�i
�6=@Rga�QAO�B�S>R�X�7<;6c@RyB@Q_S>R�c &b��ó@�:h|QAX�RyBHT�fqZ\7<B�^mT�B@c/7<;�7<B�7<SL7�T[Z\e
7<5�R�cmS>Q�(qilN�Q@z�h|QAX6R���T�`3PqZ<R_zH7\hWç÷7<;gR�rAR�B,z,T�B@cpç��_ë�7<;6Q�c@c,z
S>=�R�X>R+o�7\Z\Z:fHR+PUTVXYT�Z\Z<R8Z�S>=�X>R�T�c@;6h|QAX'Z<Q�a[TVSL7<QAB�;kç��Aë3c�QVo6B�S>Q
��çkê2ëA� �$7/TVB�cpTba�Q_O@B�S>RyX�&b��ó��WhýQAX6ó��s��ç3ù�ëA� �$7@i
u2S>=�X>R�TVc�û
o�7\Z\ZUfHR�^V7<B/f�dkT�P@P�Z<dA7<B@^ �­R�T�Pq7\h|dkS>Q­7<S>;lB�Q�c@R

R���T�a�SLZ<d�TV;'7<B/S>=�R�;>R�XL7�T�ZlT[Z<^_QAXL7<S>=�`{i��6=�R�B,zq7<SWo�7\Z\Z�PHR�XLh|Q_X>`
T­P�X>R8éU�Ae�;>O@`wQAPUR�XYTVSL7<Q_B�X>RYZ�TVSL7<rARgS>Q�&bä 0�ã�1.&�243���û|�ÜèLi:�|h@7<S
o6T�;ßS>=�R]éUX>;>S:a8=�7\Z<c3Q�h�0�ã71�&�243���û|�ßS>Q6c@QgS>=HT�S�zAS>=�RlS>=@X>R�T�c
S>R�X>`b7<BUTVS>Ry;�i'�|hH7<Slo6TV;:S>=�R6;>R�a�QAB�c,z�S>=@R6S>=�X>R�TVc�o�7\Z\ZÕP@X>Q�a�RyR�c



S>QmR���R�ayO@S>R �­R[TVP�7\h|d"QAB 0�ã�1�&�243g��ûÜ�8ip�6=�R�Bn7<;ko�7\Z\Z�T�cqe
r_TVB�a�R6S>Q�7<S>;'PUTVX>RyB�S���7|i R_i·z 0�ã�1.&�243�� 0�ã�1.&�243���û|�>�>��TVB�c
;>Q3Q_B
i

�+¬<±n´�MA©#±"²,³\´ ° ¬\I�	 }pRm;>R�R�?tTVB&O@P�PHR�X/fHQ_O@B�c	Q_B2S>=�R
Z<R�B�^AS>="Q�h�S>=�R+Z<QAB�^AR�;>SkS>=@X>R[TVc,ib�6=UTVSgS>=@X>R�T�cn`üT[dmX>Ry��Oq7<X>R
Tba�T�Z\Z:S>Q3S>=�R	�­R[TVP�7\h|d/P@XL7<`b7<SL7<r_R�TVS�R�T�a8={Z<RyrAR8Z�QVh:S>=�R+S>X>R�RAi
jlTVaY=ba�T�Z\Z,X>R���O�7<X>R6O@PkS>Q+T�;:`/TVB�dkfHT�;L7<a6;>S>R�P@;lT�;'S>=�R�=�R87<^A=�S
QVh�S>=@RmB�Q�c�RpTVS/=HT�B@c,isN�Q@z6S>=�R�Z<Q_B@^_R�;>S{S>=�X>R�TVc�X>Ry��Oq7<X>R�;
�b������� � ç,��Q_PHR�XYT�SL7<QAB�;�i6�­=�7<;�7<;�3�zUS>=@R+PUTVXYT�Z\Z<R8ZWSL7<`3RAi
��©,J�;÷MA©#±"²,³ ´ ° ¬ I�	 }nRg;>=@Q�osS>=HT�S�S>=@R+S>Q_SYT[Z#B�O�`bfHRyX­Q�h
QAPUR�XYTVSL7<Q_B@;3Q�r_R�X+T�Z\Z�S>=�X>R�TVc�;+7<; �b��ç
�8i�jlTVaY=nSL7<`�R/T�fUTV;L7<a
;>S>R�P3Q�hHS>=�R �­R�T�Pq7\hýdbP�XL7<`b7<SL7<rAR�7<;:PUR�XLh|QAX>`�R�c3o�R�aY=UTVX>^AR6S>=�R
B�Q�c@R/S>Q{o6=�7<a8= �­R�T�Pq7\h|d(TVP�P�Z\7<R�;{�|B�QASkS>=@R3B�Q�c�R{T�S+o6=q7<aY=
S>=�RbfUTV;L7<a3;>S>RyP{7<;+TVP�P�Z\7<R�cH���qå/�|Q_B@RET­Q�Z\Z�TVXY�8i+�:Q/R�;>SYT�fqZ\7<;>=
S>=UTVS/S>=@RmS>Q_SYT[ZgB�O�`bfHRyX{QVhkfUTV;L7<ap;>S>R�P�;/c@Q�R�;/B�QAS/R���a�RyR�c
ç�oWR�P�O�Sb7<Bq7<SL7�T�Z\Z�d��AëpTVSkR�TVaY=�QVhgS>=�R � ç �_ë{B@Q_Bqe|Z<R�T�r_R�;
QVhlS>=�RkS>X>R�RAi6u�B %
� ��~Y�|��������%
� % � �����·� a�T�BmB@Q�o�P�X>Q�a�R�R�cpf�d7<B�c@O�a�SL7<QAB,i1�­=�R �����
�����|�����ü�y�|�!� o�7\Z\Z�TV;>;>O�`3RpS>=HT�S/O@PHQ_Ba�Q_`3PqZ<RySL7<B@^(TP�6R�TVP�7\h|d(TVSkT�B�Q�c�R�Q�h6=�R87<^A=�S
	
z�T�S>QASYT�Z�Q�h
��	3X>R�`üT[7<B�TVSlS>=HT�S'B�Q�c�RAil�LS>;lPHT�X>R�B�S'o�7\Z\Z,7<B�=@R�XL7<S6S>=�R�X>R8h|Q_X>R
TmS>QASYT[Z�QVh��_ë�	"h|X>QA`�7<S>;3SLo�QmaY=�7\Z<c@X>R�BsT�B@ctTVc�c�S>Qø7<Sb7<S>;
Q�o6B��Aëbh|Q_XgTbS>QASYT�Z:QVh
�Aë�	bê&ëqiWu�P�PqZ<dA7<B�^C�6R�TVP�7\h|dmS>Q3S>=�R
PUTVX>R�B�SgX>R���Oq7<X>Ry;kTVS6`3QA;>S�	kê2åbfUTV;L7<ak;>S>R�P�;+T�B@cmS>=�R�X>R8h|Q_X>R
TVS:Z<R�T�;>S���	'êmå�Q�h,S>=@R��_ë�	lê{ë+a�QAO�Z<c/fHR�Z�TVS>R�X'hýQAX>o6T�X>c@R�c�S>Q
S>=�R+PHT�X>R�B�S6QVh:S>=UTVSWPHT�X>R�B�S�i��6=�7<;­ayQAB�a8Z<O@c�R�;gS>=@R�7<B�c@O�a�SL7<r_R
;>S>R�P,igNqQ3h�T�X�zHS>=�7<;�7<;�B�QASgB@R�o+�WS>=@Rk;YTV`3R�TVBUT[Z<d�;L7<;�TVP�P�Z\7<R�;
S>Q�S>=�R6;>R�XL7�T[Z
T[Z<^AQ_XL7<S>=@`�T�;:o�R8Z\Z|il�6=@R6Q_BqZ<dkQAPHRyXYTVSL7<QAB�;6PHR�XLe
h|Q_X>`3R�c"f�dmS>=�R/PHT�XYT[Z\Z<R8ZgS>=�X>R�TVc�;bo6=�7<a8= TVX>R/B@Q_S+`/TVS>aY=�R�c
f�dm;L7<`b7\Z�T�X�Q_PHR�XYT�SL7<QAB�;b7<BnS>=�R3;>R�XL7�T�ZgT[Z<^_QAXL7<S>=�` X>R8Z�T�S>R�;kS>Q
S>=�R/&%r_TVXL7�TVf�Z<R�;�is�6=@RyX>RmTVX>RmB�R�T�XLZ<d2ç��$7";>O@aY=2r_T�XL7�TVf�Z<R�;
TVB�cpR�TVaY={7<;kTVa�ayR�;>;>R�cmSLo�7<a�R�f�dmT3P@X>RYéH�Ae�;>O�`�7<B@;>S>X>O�a�SL7<Q_B
i
�6=q7<;�TVc�c@;�ç��Aë3P@X>RYéH�Ae�;>O�`�Q_PHR�XYTVSL7<Q_B@;+S>Q�S>=@Rka�QA`�PqZ<R��A7<S�d
QVh#S>=�R�;>R�XL7�T�Z�T[Z<^AQ_XL7<S>=@`�i��6=@RgS>QASYT�Z,o�QAX>?ko�7\Z\Z#S>=@R�X>RYh|QAX>RgfHR
�b��ç,�8i

¸ 	 ¨ M
�,JL© ¨ ¬���KUI�¬ © ¨ �6=�R2B�O�`bfUR�X�QVh÷NqPUT�o6Bqe���QV7<B�PUT[7<X>;
TVfUQVr_R�7<;gQAB�Rbo6=�7<a8=_� O@;>SL7\éUR�;+S>=�RkTVS>S>XL7<f�O@S>R3B�QVe�f�O@;>dAe�o6T�7<S�i
�LSl;>=�QAO�Z<c{fHRga8Z<R�TVXWS>=HT�S�o�R�o�RyB�S6TV=�R�TVc�T�B@c/P�X>R�;>R�B�S>R�c/c�7\e
X>R�a�SLZ<d(T�Z<R�;>;k;>d�B@aY=�X>QAB�QAO�;{T�Z<^AQ_XL7<S>=@`{ip�6=�R3X>O@c�7<`3R�B�SYT�X>d
;>d�B�a8=�X>QAB�QAO�;g '¡�u+¢vT[Z<^AQ_XL7<S>=@`�S>=UTVSWo�R�;>SYTVX>S>Ryc�Q_O@SWo�7<S>=
��TVB�cko­=�7<aY=b=UTV;#B@Q_SßfHR�RyBbP�X>R�;>R�B�S>R�cU�ß;>=�QAO�Z<c3fHRlQAf�rA7<QAO�;lS>Q
S>=�R3X>R�TVc�R�X�i/��S�XYTVBp7<B �b������� � ç,�­Z<Q�a8?Ae�;>S>R�P�;/T�B@cm7<S>;boWQAX>?
TVB�c�SL7<`3Rma�Q_`3P�Z<R��A7<SL7<R�;po�R�X>RmS>=�Rm;YTV`3RAis��S�;>=�QAO�Z<c�T[Z<;>Q
fHR+a8Z<R[TVX�o6=�d�S>=@R+B�QVe�f�O@;>dAe�o6T�7<S �'Oq7\Z<c �­R[TVPmT�Z<^AQ_XL7<S>=@`�7<;
� Z<Ry;>;�;>d�B�a8=�X>QAB�QAO�;>£@i

¸:²
´�´Uª
«,² �­=�R ���U�8���
� � QVh�TøPUTVXYT�Z\Z<R8Z�T[Z<^_QAXL7<S>=�`ì7<;/S>=�RXYTVSL7<QmfUR�SLo�RyR�B"T�a�S>OUT[Z6PUTVXYT�Z\Z<R8Z6X>O�B@B�7<B@^(SL7<`3R/TVB�c"S>=�R3;>R8e
XL7�T[ZWX>O�B@B�7<B@^(SL7<`3R3QVh�S>=@R3fUR�;>Sb;>RyXL7�T[Z�T[Z<^AQ_XL7<S>=@`�i{�|h � 7<;
rARyX>d"a8Z<QA;>RmS>Q �������VzlS>=@R�S>QASYT[ZgB�O�`bfUR�X/QVhgQAPHRyXYTVSL7<QAB�;{Q�h
S>=�R�;>R�XL7�T�ZlT[Z<^_QAXL7<S>=�`{z,^AQ�Q�c�;>PHR�R�c�;6a�TVB�fHR�Ry��PHR�a�S>R�c,i��6=�R
XYTVSL7<Q �)� � ����� Q�h:T�Z\Z�T[Z<^AQ_XL7<S>=@`�;�P�X>R�;>R�B�S>R�c/7<B{S>=�R­ayO@X>X>R�B�S
PUTVPHR�Xß7<;:O�P�PHR�XLe�fHQAO�B�c@R�c/f�dkT6a�QAB�;>SYTVB�S�i:ugBbRy��PHR�XL7<`3R�B�SYT�Z
h|Q�Z\Z<QVo�e�O�PnQ_B{S>=�7<;�o�Q_X>?{;>=�QAO�Z<cnS>X>d/S>Q3^_R�SgTüaYZ<QA;>R�XgR�r_T[Z<O�e
TVSL7<Q_BnQ�h6S>=�7<;+a�QAB�;>SYTVB�S�iE�­Q�o�RyrAR�X�z#T�;�S>=�7<;+o�QAX>?mc�Q�R�;+B�QAS
7<B�a8Z<O@c�R�TVB{Ry��PHR�XL7<`3R�B�SYT�Z:a�Q_`3PHQ_B@R�B�S�z,oWR�T�r_QV7<cmR8Z�T�fHQAXYT�SLe
7<B�^�Q_B{S>=�7<;�PHQ�7<B�S�i

� �'JL´�´���© ¨ I�JLK,MAI�¬\© ¨
���H´�FHK,³\K ¨ MA´Hª2I[JL´@´&²HKHJLKÕª
¬��#± �6=�R3N�O@`�`/TVSL7<Q_B�TVB�c
S>=�R/�'O�7\Z<c �­R�T�P&T[Z<^AQ_XL7<S>=@`�;�h|Q�Z\Z<QVovTm;L7<`b7\Z�TVXmPUTVXYT�cq7<^_`{i

�6=@Rla�Q_`3P@O�SYTVSL7<Q_B�TVc�rAT�B@ayR�;ßh|X>QA`sS>=�R'Z<R�T�rAR�;:Q�h,T6fHT�Z�TVB�a�R�c
f�7<BHT�X>d2S>X>R�RmS>Q"S>=�RpX>Q�QAS�isu6S3R�TVaY=�B�Q�c@R��"QVhkS>=�RmS>X>R�RAz
S>=�R�S>=�X>R�TVc�o­=�7<aY={X>R�T�a8=�R�;���éUX>;>S­S>RyX>`b7<BHT�S>R�;gTVB�c{S>=�R�Q_B@R
o6=q7<aY=mX>R�T�a8=�R�;��3;>R�a�QAB�cmP�X>Q�a�R�R�c�;�i
 :TVXYT[Z\Z<RYZ:S>X>R�Rga�QAB�S>XYT�a�SL7<QABpT�Z<^AQAXL7<S>=�`3;gX>R�a�R87<r_R�c{a�Q_B@;L7<c�e

R�XYT�fqZ<RgTVS>S>RyB�SL7<QAB,i��LBkS>=�R�B@Ry��S';>R�aySL7<QAB,z@oWR�;>=@Q�o&TVB�O@B�;>O@aYe
a�R�;>;LhýOqZ#T�S>S>R�`3P�S]hýQAXl=@Q�o2S>QgR���S>R�B�c/QAO�X'B�R�o2B�QVe�f�O@;>dAe�o6T�7<S
fUT[Z�TVB�a�R�c/S>X>R�R6PUTVXYT�cq7<^_`)S>Q�PUTVXYT�Z\Z<R8Z#S>X>R�R�a�Q_B�S>XYTVa�SL7<Q_B
�US>=q7<;
o�7\Z\Z:fHR+h|Q�Z\Z<QVoWR�cmf�d�Tb;>O@aya�R�;>;Lh|O�ZWTVS>S>R�`�P@S�i
ô�Q_B@;L7<c�R�X÷TnX>Q�QAS>R�c�f�7<BUTVX>d�S>X>R�R/3�o6=�R�X>RmR�TVaY=�B�Q�c@R

=UTV;�RY7<S>=@R�XgSLo�Q�a8=�7\Z<c@X>RyBne6TbZ<R8hýS­aY=�7\Z<c�TVB�cpTbXL7<^A=�S+aY=�7\Z<cøe
QAX67<;3TbZ<R�T�h>zlT�B@cmZ<R�S��mfHR/TüZ<R[T[h6Q�h�3�i�u�;>;>O�`3R3S>=UTVS+S>=�R
X>Q�QASW=HT�;­S�o�Qka8=�7\Z<c@X>RyB
z�TVB�cmT�S'Z<R�TV;>S6Q_B@R+Q�h:S>=�R�`)=UTV;6SLoWQ
aY=q7\Z<c�X>R�B,i�}nR�o�7\Z\Z�c�R8éUB@RmS>=�R ~ %� �� Q_PHR�XYT�SL7<QAB2h|Q_XbZ<R�T�rAR�;o6=@Q_;>R3PUTVX>R�B�S�7<;+B�QAS+S>=�RbX>Q�Q_S�i�î
R�S��nfHR�TüZ<R�T�h>z
Z<RyS� {fHR
7<S>;+PUTVX>R�B�Sk��T[Z<;>Q{a[T[Z\Z<R�c"S>=�R �y�|�$� QVhlZ<R�T[h!�H�6TVB�c�"mfHR3S>=�RPUTVX>R�B�S:Q�h# @z�T�B@c+Z<R�S:S>=�R�QAS>=�R�X:aY=q7\Z<c�QVh$ +�|o­=�7<aY=b7<;lT[Z<;>Q+S>=�R
;L7<f�Z\7<B@^3Q�h$�H�,fHR�%@ißugP@P�Z<dA7<B@^�S>=@RW-�&('�1kQAPHR�XYT�SL7<QAB/S>Q�Z<R�T�h$�
`3R�T�B@;6S>=�R�hýQVZ\Z<Q�o�7<B@^�� ��� �<���|� � %
���  %
��� õ %���� % �Y�Y���
�k�
%p� õ � �9�4��
 " ���@�y�Ü��%
�4��
  *)mNqRyR{�
7<^_O@X>RpåAi�u�P�PqZ<dA7<B�^"S>=�RXYTV?_R3QAPUR�XYTVSL7<Q_B2S>QmT3Z<R�T[h��nQ�h6S>=�R3fq7<BUTVX>d(S>X>R�R 3�zlo6=@Q_;>R
PUTVX>R�B�S�7<;6B@Q_S6S>=@RgX>Q�QAS6dA7<R8Z<c�;+TbS>X>R�Rgo6=q7<aY=�7<;6;>SL7\Z\Zlf�7<BHT�X>dAi

u

y

x z

u

z

rake x

�
7<^AO�X>R{åA�:u�XYTV?AR+Q_PHR�XYT�SL7<QAB

u,+�1
-$.-&(._/�-$1
1 +
2�4#/�-�&<+
/&.3254/+�+�0*121 1�TVP�PqZ\7<Ry;�XYT�?AR�;
7<B�;>R�rARyXYT[Z6;>S>R�P�;kO@B�SL7\ZgS>=�R�S>X>RyR 3)fHRya�QA`3Ry;/TP6�eLB�Q�c�R{f�7\e
BUTVX>d/S>X>R�Rb�|o6=�7<a8=mayQAB�;L7<;>S>;­Q�hWT�X>Q�Q_S6=HT�rA7<B�^�S�o�Q+Z<R�T�rAR�;�TV;
aY=q7\Z<c�X>R�BU�8i

3!&�-�&(.4.012. -�&('�1Hi�ugP@P�Z<dA7<B@^�S>=@RgXYTV?_R+QAPHR�XYT�SL7<QAB{7<BmPUTVXLe
T[Z\Z<RYZ6S>Q/;>R�rAR�XYT�Z'Z<R[T[r_R�;+7<;ba�Q_B@;L7<c�R�X>R�c �<��ö
% � T�;�Z<QAB�^pTV;+S>=�Rh|Q�Z\Z<QVo�7<B�^"SLoWQ{a�Q_B@c�7<SL7<QAB�;/=@Q�Z<c
����7���B�QmSLo�Q�QVh6S>=�R/XYTV?_R�c
Z<R�T�rARy;�=UT[r_R+S>=@R+;YT�`3R+PUTVX>R�B�Sk�|;>S>R�`/�8�UTVB�cn��7\7��6S>=@R+PUTVX>R�B�S
QVh�Tm;>S>R�` a[TVB�B@Q_S3fHR{7<S>;>R8Z\h�S>=@R�;>S>R�` Q�hkT�Z<R�T�hko­=�7<aY= 7<;
a�Q_B@a�O�X>X>R�B�SLZ<d&fHR87<B�^�XYT�?AR�c,i �­QAS>R�S>=HT�S�TVP�PqZ<dA7<B�^�T{Z<R�^�T�Z
PUTVXYT[Z\Z<RYZkXYTV?ARmQ_PHR�XYT�SL7<QAB�S>QnZ<R�T�r_R�;{Q�h+S>=�Rmfq7<BUTVX>d&S>X>R�R43
dA7<R8Z<c�;kTbS>X>R�R+o6=�7<a8={7<;6;>SL7\Z\Zlf�7<BHT�X>dAi

�:®�¦ 5 ¬<JLG�I/E­IyI�´H±(²ÕI�E­I÷¶]KUJLK,³<³ ´U³ �lJL´@´���© ¨ I�JLK,MAI[¬ © ¨
u768&<-�&(.4.312. /�-$1
1�+
2�4#/�-�&<+
/�.02�49+�+�0*121�1mT�P@P�Z\7<R�;3X>Q_O@B�c@;
QVh,Z<R�^ T[Z#PUTVXYT[Z\Z<RYZlXYTV?ARy;�O@B�SL7\Z#S>=�R6S>X>R�R�3&fHR�a�Q_`3R�;6T	6[e�B�Q�c@R
f�7<BHT�X>d�S>X>RyRAi� :T�XYT[Z\Z<R8Z�S>X>R�R{a�Q_B�S>XYTVa�SL7<Q_B�7<;/T�B"7<`3PHQAX>SYT�B�S
PUTVXYTVc�7<^A` 7<B&PHT�XYT[Z\Z<R8Z�T[Z<^_QAXL7<S>=�`3;�i�N�PHR�aY7\h|dA7<B@^�S>=�R/R���TVa�S
QAX>c�R�XlQVh,XYT�?AR6QAPUR�XYTVSL7<Q_B@;6^V7<r_R�;WT:68&<-�&(.-.012.#/�-$1
1,+
254V/�-�&�+�;
/�.02�4/&(.4<�2�-$.0/=0812im}pR/a87<S>R�c&TVfUQVr_R{;>R�r_R�XYT[Z�;>O@aY=�?�B@Q�o6B
T[Z<^_QAXL7<S>=�`3;�i



j 5/aY7<R�B�SnPUTVXYT�Z\Z<R8Z�S>X>R�R�a�QAB�S>XYT�a�SL7<QAB1T�Z<^AQAXL7<S>=�`3;"=UT�rAR
SLd�P�7<a�T�Z\Z<d�X>R8Z\7<R�c�Q_BsT"P@X>R�PUTVXYT�S>QAX>ds;>SYTV^_RAi T6O@XL7<B�^�S>=UTVS
;>SYTV^_RAz#cHT�SYTüS>Q/R�BUTVf�Z<R/;>a8=�R�c�OqZ\7<B�^pQVhWXYTV?AR�QAPHR�XYT�SL7<QAB�;3T�X>R
a�Q_`3P@O�S>R�c,il�­=�R+j:O�Z<R�X�S>QAO�XlS>R�a8=�B�7<��O@R+=UTV;�fUR�R�B/S>=@R6`/T�7<B
S>Q�QVZ,h|Q_X'ayQVZ\Z<R�a�SL7<B�^{S>=�R�;>RgcHT�SYTqil�6=@R�j]O�Z<R�X6S>QAO�X�S>R�aY=@B�7<��O�R
7<;­7<B�S>O@X>BmfUTV;>RycmQAB{PUTVXYT�Z\Z<R8ZlZ\7<;>S�XYTVB�?A7<B�^@i
u�;/fHT�a8?�^_X>QAO�B@c,zkTnr_R�X>d2;L7<`�PqZ<R"S>X>RyRma�QAB�S>XYT�a�SL7<QAB�T[Z\e

^AQ_XL7<S>=@`�o6=�QA;>R/B�O@`kfHR�XkQVh�X>QAO�B@c�;�7<;+Z<QA^ TVXL7<S>=�`b7<a{7<B"S>=�R
B�O�`bfHRyX2QVhmZ<R[T[r_R�;�z(TVB�c)7<;2;L7<`b7\Z�T�X	S>Q1ä u�T��+ l¥A¤[èøTVB�c
ä �GT�¥A¥�èLz�7<;�P�X>R�;>R�B�S>R�c,i�NqO�P@PUQA;>R 3s=HT�;+çøZ<R[T[r_R�;+T�B@cp;>O�Pqe
PHQ_;>R�S>=UTVSkS>=�R�dpTVX>R/B�O�`bfHRyX>R�c"h|X>QA` å�S>Qpçn7<B"S>=@R/;YT�`3R
QAX>c�R�X/7<B�o­=�7<aY=�S>=@R�dtTVX>RprA7<;L7<S>R�c�7<B��|;YT[d���Tnc�R�P@S>=�e|éHX>;>S
;>R�T�X>a8=mQ�h 3�i

���H´�JLKV;�¬ ¨ �,G3G�I�K �,´ �6=�R+`/T[7<B/7<S>R�XYTVSL7<Q_B
z,7<B{o6=�7<a8=mS>=�R
TVayS>OHT�Z:XYTV?A7<B�^A;kT�X>R+c@Q_B@R_z@h|Q�Z\Z<QVo6;��
� &�.04���/&1
-�&�/�.02�4t �7<aY?������	�Az,S>=@R�;>O@f�;>R�S+QVhWS>=�RbZ<R�T�rAR�;
�
a�Q_B@;L7<;>SL7<B�^bQ�h�S>=@RWQ�c@c�e�B�O@`kfHR�X>R�ckZ<R�T�rAR�;:Q�hHS>=�R'f�7<BUTVX>d+S>X>R�RAi
î
RyS���� ��
�� fHRkT[Z\Z#Z<R�T�rAR�;�7<B������	��o6=�7<a8=÷TVX>R�Z<R8hýS­aY=�7\Z<c@X>R�BmQ�h
S>=�R87<X�PUTVX>R�B�S>;�i
�V/�126��/ugP@P�Z<d{PUTVXYT�Z\Z<R8Z�XYT�?AR�;gS>Q/T[Z\Z:Z<R[T[r_R�;­7<B���� ��
�� zUo�7<S>=
S>=�R+R���a�R�P�SL7<QABpQVhWT�Z<R[T[hlo6=@Q_;>R+PHT�X>R�B�S­7<;gS>=@R+X>Q�Q_S�i
�V/�126��+u�P�PqZ<d+PUTVXYT�Z\Z<R8Z,XYT�?AR�;:S>QgT[Z\Z�Z<R�T�rARy;ß7<B�� ����� ù�� � ��
��áz
o�7<S>={S>=�RbRy��a�R�P�SL7<QABmQVhWT+Z<R�T[hWo6=@Q_;>R+PHT�X>R�B�S�7<;�S>=�R+X>Q�QAS�i
�V/�126����0�\ï�� ���=���@i
}pR�X>R�PHR[TVS6S>=@Rg`/T[7<B/7<S>R�XYTVSL7<Q_B{O�B�SL7\ZlT	6[e�B�Q�c@R+f�7<BHT�X>d/S>X>R�R
7<;�X>R[TVaY=@R�c,i

�@2*1�68.01 �d.0/�!&�­=�Rm`/T�7<B27<S>R�XYTVSL7<Q_B27<;�X>RyPHR�TVS>Ryc2Z<QA^6ç
SL7<`3R�;�z#T�B@cm;L7<B�a�RkR�TVaY={Z<R�T�h:7<;�B�QAS�XYT�?AR�cm`�QAX>R+S>=UTVBmQAB�a�RAz
S>=�7<;­SYT�?AR�;�T�S>Q_SYT[Z,Q�h �b��ç,�'QAPUR�XYTVSL7<Q_B@;gTVB�c/�b��Z<Q_^6ç,�'SL7<`3RAi
�­=�R+a�O�X>X>R�B�S�PUTVPUR�X+T�c@c�X>R�;>;>R�;gS>=@R�h|Q�Z\Z<Q�o�7<B�^m��O�R�;>SL7<QAB,�

S>Qpo­=UTVS/R���S>RyB�Sb7<;�TøZ<R�;>;/;>d�B@aY=�X>QAB�QAO�;mT[Z<^_QAXL7<S>=�` PHQ_;>;L7\e
f�Z<R�� �­Q�o�RyrAR�X�zlo�R/=UT[r_R{B�QASk;>O@aya�R�R�c�R�c2S>Qpc�R�XL7<rAR÷TøB�QVe
f�O@;>dAe�o6T�7<SkT[Z<^AQ_XL7<S>=@`�h|X>QA`�S>=�R3T�fHQ�rAR3XYT�?A7<B@^m;>SYT�^ARAi+�6=�R
P�X>QAf�Z<R�` 7<;6S>=UTVS6;>S>R�P�;+å+T�B@cpëkTVfHQ�r_R+X>R���Oq7<X>Rk;>O�;>PHR�B�cq7<B�^
�áS>=�X>R�T�c@;>£�i�N�R�RmT�Z<;>Q"S>=�R{a�Q_`3`3R�B�S3RyB�SL7<SLZ<R�c1�8¡�R�rA7<;L7<SL7<B�^
S>=�R�éUX>;>Sb�|O�B@;>O�a�a�Ry;>;Lh|OqZ��kTVS>S>Ry`3P@S>£÷TVSgS>=@RkR�B�cmQVhWS>=q7<;kT�fqe
;>S>XYTVayS�i

�:®98 E � ©�# : «ÕG�	 #���K,¬\I3E+²,²HJL©,K,M
�
}pR3o�7\Z\Zl;>=@Q�o1T3o6T�d{h|QAX67<`3PqZ<Ry`3R�B�SL7<B�^nS>=�R3XYTV?A7<B�^m;>SYTV^_R
O�;L7<B@^pS>=@R/fUT[Z�T�B@a�Ryc2S>X>R�R/PUTVXYTVc�7<^A`ðT�B@c(S>=@R�X>Ryf�d�TVa�ayQA`be
P�Z\7<;>=�S>=@R/c�R�;L7<X>R�c�B�QVe�f@O�;>dAe�o6T[7<S/P�X>QAPHRyX>SLdAi �­Q�o�R�r_R�X�zlo�R
o�R�X>R %
� �<�����_�
�3� õ %�� �
� � �G���	���V����%��|��� ö����
�@�y������~!%
� � �d
�~!�
�
� õ �4%
�������3�|~L�Y�{���
�H�|~!%����|���
�/% � ö
��~8��� õ � i/�LBnhÜTVa�S�z:7<B�QAX>c�R�XS>Qkc@Q3S>=UTVSWQAO�X­;>SYT�X>SL7<B@^/PHQ�7<B�S6o6TV;6TkXYTVS>=�R�X�c�7��,R�X>R�B�SgS>X>R�R
a�Q_B�S>XYTVa�SL7<Q_B"T�Z<^AQAXL7<S>=�`{i+�6=�R+PHT�PHR�Xkä\ô�9+¥_¥AT�è#"�;>=�Q�o­;g=@Q�o
S>Q/O@;>R�Tp�áa�RyB�S>X>QV7<cpc@R�ayQA`3PHQ_;L7<SL7<QAB�£nQ�h6TkS>X>R�R�7<BpQAX>c�R�XgS>Q
éUX>;>Sßc�R�XL7<rAR6T�B �b��Z<QA^ � ç,�
SL7<`�R'S>X>R�Rla�Q_B�S>XYTVa�SL7<Q_B3T�Z<^AQAXL7<S>=�`{�
7<S6T�Z<;>Qb;>=�Q�o­;l=�QVo�S>Q+O�;>RgT�;>Q�e�a�T[Z\Z<R�c÷TVa�ayR8Z<R�XYTVS>Ryc{a�R�B�S>X>Q�7<c
c�R�a�QA`�PHQA;L7<SL7<Q_B hýQAXgTVB �b��Z<Q_^6ç,��SL7<`�R3T�Z<^AQAXL7<S>=�`{i+��B{fHQ_S>=
a�T�;>R�;6S>=@Rko�QAX>?37<;.�b��ç,�8i
î
R�S�*%$'&.&b�����3fHRmS>=@RmB�O�`kfHR�X/QVhkB�Q�c@Ry;ü7<B�S>=�Rm;>O�fqe

S>X>R�R1QVh 3 X>Q�Q_S>R�c T�S/�@i �­=�R �Y�$�H�|~!����� �<���V� � Q�h9�@z
c�R�B@Q_S>R�c)( � &+* &+�������8z{7<; �), Z<Q_^ *%$'&�&b�����.-Ai ô'Z<R�T�XLZ<dAz
R�T�a8= B@Q�c�R �%=UTV;1TVSw`3Q_;>SwQAB�R�a8=�7\Z<c "�;>O@aY= S>=UTVS
( � &+* &+����"H�Dï ( �,&+* &+�������8it�­=�R �Y� �U�Ü~ ����� � %�� õQVhlB�Q�c�R �b7<;+S>=@R�Z<Q_B@^_R�;>S+cq7<X>Rya�S>R�cpPHT�S>=
z,PUTV;>;L7<B�^mS>=@X>Q_O@^_=
�@z,o6=@RyX>R/T[Z\ZlS>=�R3B�Q�c@R�;+Q_BnS>=�RkPHT�S>=n=UT�rAR3S>=�Rb;YT�`3R3a�RyBqe
S>X>QV7<cpZ<R�rAR8Z|i��6=@R ��%�� � Q�h�S>=�R3PUTVS>=m7<;+S>=@R3B�Q�c�R3o6=q7<aY="=UTV;

"0/ Û_Ç8¿�à>½�¾|¾|À>Ò|¼A½�È�Á�Ò�¿|½+¿|ÛVÀg¾�Ç8Ý�Ð È�Æ3½y¼AÀ>¾�Ç8¿|Ð ½�ÈkÐ Ò6Á�À.1�È�À>Á/Ç�Â�Ð ¿Á�Ð 2�À>¾|À>È�¿|Ö ÃgÐ È
3 465:Ê�Ê�Ç.7�Î��8 Û�ÀlÂ_Ç8Ò|À'½8ÓÕÇ8Ö Ö�Ö ½�Æ�ÇY¾ÜÐ ¿|Û Ù ÒßÐ È+¿|Û�À�¼_Ç8¼_À>¾ßÐ Ò#¿:9,½AÎ

B�Q�aY=�7\Z<c@X>R�Bm7<BpS>=@R+PUTVS>=pT�B@cmS>=�R3õ ��%
� Q�hlS>=@RkPHT�S>={7<;�S>=�RB�Q�c@Rmo6=�QA;>RmPUTVX>R�B�S/7<;�B�QAS37<B�S>=�R{PUTVS>=,i�NqR�Rp�
7<^_O@X>R(ëqi
jlTVaY=ba�RyB�S>X>QV7<c+Z<R�rAR8ZU`/T�d+=UT[r_R�;>R�r_R�XYT[Z�c�7<;��>QV7<B�SlPUTVS>=�;�i'�6=�R
PUTVX>SL7<SL7<QAB�Q�h�S>=�R3B�Q�c@R�;+7<B�S>Q{ayR�B�S>X>QV7<c"PUTVS>=�;+7<;+a�T[Z\Z<R�c�S>=�R
�Y� �U�Ü~ �����	���8���
� � �A�y���|���
� QVh 3�i

ALTOGETHER
LESS THAN 2**i
DESCENDANTS

SIZE > 2**(i+1)

2**i < SIZE <=2**(i+1)

2**i < SIZE <=2**(i+1)

2**i < SIZE <=2**(i+1)

2**i < SIZE <=2**(i+1)

2**i < SIZE <=2**(i+1)

2**i < SIZE <=2**(i+1)

SIZE <= 2**i SIZE <= 2**i

�
7<^_O@X>R�ëq�Wô�R�B�S>X>QV7<cmPUTVS>=pT�S�Z<R�rAR8Z]ûHê2å

}nR6T�Z<X>R�TVc�d3R���P�Z�T[7<B�R�c�o­=UTVS:oWR�`3R�T�Bbf�d�TVP�PqZ<dA7<B�^3S>=�R
XYTV?_R{Q_PHR�XYTVSL7<Q_B2S>QpT{Z<R�T[h�QVhgS>=�R�S>X>RyRAi�â­7<r_R�B&TøB�QAB�e|Z<R�T[h
B�Q�c@R+Q�hlS>=@R+S>X>R�RgS>=HT�S6=HT�;�Tka8=�7\Z<cno6=�7<a8=/7<;+T�Z<R�T[h zHo�Rg;YT[d
S>=UTVSko�R�TVP�PqZ<d&TmXYTV?AR�QAPHRyXYTVSL7<QAB&S>QmS>=@R�B@Q�c�R{o6=�R�B�R�rAR�X
o�R�TVP�P�Z<d 7<S�S>Q{7<S>;bZ<R�T[h�a8=�7\Z<c,i��ÜhgS>=@R/B�Q�c@R�=HT�;3SLoWQ{Z<R�T[h
aY=q7\Z<c�X>R�B,zlTVP�PqZ<dmXYT�?AR/�|;>d�`bfUQVZ\7<a�T�Z\Z�d��+S>Q/QAB�RbQ�h�S>=�R�`{i �6Q
a�Q_Bqh|O�;L7<QABpo�7\Z\ZlT�XL7<;>RAi
�@QAXg`3QASL7<r_TVSL7<Q_B�P@O�X>PHQA;>Rk7<S+o�7\Z\ZWfHRkO@;>RYh|OqZWS>Q3éHX>;>S+c�R8e

;>a�XL7<fHR�T�;>d�B@aY=�X>QAB�QAO�;��b��Z<Q_^ � ç,�]SL7<`3RgS>X>R�R6a�QAB�S>XYT�a�SL7<QAB�T�Z\e
^AQ_XL7<S>=@`wo6=�7<a8=+7<;:;L7<`b7\Z�TVXWS>Q�S>=�R �b��Z<QA^ � ç
�ßSL7<`�R6T[Z<^_QAXL7<S>=�`
7<B2ä ô�9+¥A¥_T[è�i/�6=@R37<c�R�T÷7<;kS>Q�éUX>;>S�TVP�PqZ<d�S>=�R3XYTV?_R�Q_PHR�XYT�e
SL7<QAB�;�S>QgS>=@R6B�Q�c@R�;WQVh,a�RyB�S>X>QV7<c3Z<R�rARYZ#ëqz�S>=�R�B3ayR�B�S>X>QV7<c3Z<R�r_R8Z
6{T�B@cp;>Q{Q_B
i�NA7<B@ayR�R[TVaY=na�RyB�S>X>QV7<cnZ<R�r_R8Z6a�Q_B@;L7<;>S>;kQVhg�|c�7<;Le
�>Q�7<B�SY�'PHT�S>=@;�zUS>=q7<;Wa�QAO�Z<c{fHRgc@Q_B@R�hýQAXWT[Z\Z#PHT�S>=@;�7<B�PHT�XYT[Z\Z<R8Z|z
TV;/h|QVZ\Z<Q�o6;�i�¡6TV?_RnQ�c�csB�O@`kfHR�X>R�csB�Q�c@R�;{7<BsR�T�a8=sPHT�S>=
�
S>=�R�BnXYT�?AR3Q�c�c"B�O�`bfUR�X>R�c"B�Q�c@Ry;�7<BpS>=@R�X>R�`/T[7<B�7<B�^"PHT�S>=
z
TVB�c{X>RyPHR�TVS67<BmO@P�S>Q��b��Z<QA^�ç
��X>Q_O@B�c@;�i
}nR%B�Q�oñP@X>Q�a�RyR�c S>Q c�R�;>a�XL7<fURíQ_O@X�B�QVe�f�O@;>dAe�o6T�7<S

�b��Z<QA^�ç
��X>Q_O@B�c@;6XYT�?ARkT[Z<^_QAXL7<S>=�`%O�;L7<B@^/S>=�R+fHT�Z�TVB�a�R�cpS>X>R�R
PUTVXYTVc�7<^A`�i��6=@R�7<c�R�T�7<;�S>Qkf�Oq7\Z<c÷T�fUT[Z�T�B@a�Ryc{S>X>R�R�ú	o6=q7<aY=
o�7\Z\Z:^_Oq7<c�R3S>=�R+XYTV?AR�7<B�;>S>X>O�a�SL7<QAB�;�7<BpTko6T�d�o6=�7<a8={7<;6X>R�`k7\e
B�7<;>a�R�B�S�Q�hlS>=@R�Z<Ry;>;­;>d�B�aY=@X>Q_B@Q_O@;kT�Z<^AQAXL7<S>=�`3;�7<BmS>=�R+P@X>RyrA7\e
QAO�;6;>R�a�SL7<Q_B@;�i

�+´@Iy´HJ>±"¬ ¨ ¬ ¨ ��I��H´�²HKUJL´ ¨ I�¬ ¨ ú �@QAXpR�T�a8=w7<B�S>R�X>BHT�Z
�|B�QAB�eÜZ<R[T[hy�{B�Q�c@R"Q�h�3�z+oWRn;>=�Q�oí=�Q�o%S>Q�c@RyS>R�X>`b7<B�R 7<S>;
PUTVX>R�B�Sb7<Btúüi ô�QAB�;L7<c@R�X�Tma�R�B�S>X>Q�7<c2PUTVS>=&TVSbZ<RyrAR8Z�ûßê�åAi
î
RyS�;+fHR{7<S>;3SYT�7\ZkTVB�c�<ø7<S>;/=@R[TVc,i2��B�a[TV;>R{S>=�R{ayR�B�S>X>QV7<c
PUTVS>=�=HT�;/ó>= å/B@Q�c�R�;�z�S>=�R � ����%C':� � �a�8����� I � %�~8�|��% ��� �
��~ ����~$Qk� õ �E� �$���[��':��� õ ���m� õ � � %�� õ � � % �V� � %�~����Ü~��8�M
 ��~�� iT­RyB@Q_S>R3S>=@RkB�Q�c@R�;+Q�h�S>=�RkPHT�S>=�� " ] � � ]�æ�æ�æ�] � ò o6=�R�X>R � " 7<;;/T�B@c9� ò 7<;�<@i�î
R�S ^ " ]�^ � ]�æ�æ�æ&]�^ ò z6X>R�;>PHRya�SL7<rAR8Z<d_zbc�R�B�QAS>R*%$'&�&b��� " ��]�*%$'&.&b��� � ��]�æ�æ�æ&]�*%$'&�&b��� ò �8z:X>R�;>PUR�a�SL7<rARYZ<dAi"}pR;>PHR�aY7\h|d3B�R���S'=�Q�o�`3QA;>SlB�Q�c@R�;l7<B�S>=�R6a�R�B�S>X>Q�7<c�PUTVS>=/c�R�S>R�XLe
`b7<B�R+S>=@RY7<X�PHT�X>R�B�S�7<Bmú3i:u�;la�T�B{fHRg;>R�R�B3Z�TVS>R�X�zUc@RyS>R�X>`b7<B�e
7<B�^{S>=�RbPUTVX>R�B�S>;gQVh?;6TVB�cpQAB�Rb`3Q_X>RbB�Q�c�R3QVhlS>=�RbayR�B�S>X>QV7<c
PUTVS>=mX>R���O�7<X>R�;�`�QAX>RkTVS>S>RyB�SL7<QAB,igô�Q_B@;L7<c�R�X+S>=�R+fq7<BUTVX>dmX>RyPqe



X>R�;>R�B�SYT�SL7<QABkQVh ^ " ]�^ � ]�æ�æ�æ�] ^ ò z_TVB�c�Z<R�SM\��Lz_ë���û��tóÕz�c�R�B�QAS>R
S>=�R{��7<B@c�R��pQVh6S>=�R���`3Q_;>S+;L7<^AB�7\éHa[TVB�S3f�7<S�7<B(o­=�7<aY= ^ � TVB�c
^�� � " c�7��,R�X�is��QAX/R�TVaY= \��áz�ë ��û �%óHz'éUB�c2S>=�R{;>`/T�Z\Z<R�X
TV`�QAB�^ 7<S>;/S�o�QnB�R�T�X>R�;>S�Z�T�X>^AR�X�R8Z<R�`3R�B�S>;�is�6=UTVS37<;�z­éUX>;>S
éUB@c/S>=�R�SLoWQ�B�R�TVX>R�;>SWR8Z<R�`3R�B�S>;gT�`3QAB�^_\ � ]Væyæ�æ�]�\ ò S>=UTVS6T�X>RZ�TVX>^_R�X6S>=HT�BC\��'��7\h�;>O@aY={R��A7<;>SY�8�lS>=�R­Z<R8hýS�B@R[TVX>R�;>S�Z�TVX>^_R�X6R8Z<R8e
`3R�B�S�\�� = \ � �|o�7<S>=����&û|��TVB�c{S>=�R+XL7<^A=�S6B�R�TVX>Ry;>S�Z�T�X>^AR�X
R8Z<R�`�R�B�S \ 
 = \��+�|o�7<S>=	� = û|�8�';>Rya�QAB�c
z�TV`3Q_B@^pS>=�R�;>R
SLoWQ�éHB�c{S>=�R�Q_B@Rgo­=�7<aY=ü7<;6;>`/T�Z\Z<R�X��Hc�R�B�QAS>R�7<S�f�d�
 � iO�­Q�c�R

 � o�7\Z\Z:fUR�S>=�R+PHT�X>R�B�S6QVh:B�Q�c�R	\ � 7<B÷úüil�6o�Q+B�Q�c@R�;67<B{S>=�R
a�R�B�S>X>Q�7<cnPUTVS>=(TVX>RkdARyS�o�7<S>=@Q_O@S+PUTVX>RyB�S>;�iG�6Q�c@R�;�TVB�cnS>=�R
B�Q�c@R�� � o6=@Q_;>RG\ � r_T�Z<O@R67<;�S>=@R�Z�T�X>^AR�;>S'hýQAX(ë���û��tóÕi:�6=�R
PUTVX>R�B�SlQVh ���H7<;�;�TVB�c/S>=@R6PUTVX>R�B�SlQVh ;ß7<;�0�ã�1�&�243g��� ò �8i�uB�Q�c@R+7<B{S>=�RbayR�B�S>X>QV7<cmPUTVS>=�`/T�d�=UT�rARkO@P�S>Q 6baY=q7\Z<c�X>R�Bm7<B
ú3i+�6o�Qbh|X>Q_`%S>=@Rka�R�B�S>X>Q�7<c"PUTVS>=m7<S>;>R8Z\hgTVB�cpQAB�R3S>=@X>Q_O@^_=
7<S>;�aY=�7\Z<cmo­=�7<aY={7<;�QAO�S>;L7<c�R�7<S>;ga�R�B�S>X>QV7<cmPUTVS>=,i


 121�1�&�î
R�S 	���Z<QA^6ç3fHR�T�B@Q_Bqe�B�R�^�T�SL7<rAR­7<B�S>Ry^AR�XWTVB�c
Z<R�S��{fHR�T�B�Q�c�Rb7<B)3	h|Q_X�o6=�7<a8= 	 ï (�ù��,&+* &+�������8i
î
RyS��n��	U�­c�R�B@Q_S>R3T�BmO@P�PHR�X+fUQAO�B@cpQABmS>=�R+=@RY7<^A=�S+QVh
�b7<B
ú3i'�6=�R�B��n��	U� ���n��	bù&å��pê0ë�i

�@2�-$2*.4.4&<-�!��n��û|��� ëAû:ù 6qim�6=�7<;�7<;3;L7<B�a�R��n��ëA����å
TVB�cmS>=�R�X>R�7<;�R���OUT[Z\7<S�d{7\hWç�ï 7@i


 ���k�{���
� ���<��������� � �6=�R3B�O@`kfHR�XkQVh�QAPHR�XYT�SL7<QAB�;b7<B"S>=�RZ<QAB�^ARy;>S�S>=�X>R�TVc{7<;7�b��Z<QA^6ç,�8i�� ��~! {���
�����<����������� �6=�R+S>QASYT[ZB�O�`bfHRyX�QVhlQ_PHR�XYT�SL7<QAB�;+QVr_R�XgT[Z\Z�S>=@X>R�T�c@;67<;��b��ç,�8i
� �!�H� õ ~ �
�H����%A�|���
� i��6=�R3XYTV?A7<B�^pTVfHQ�r_Rü7<;kc�QAB�R�O�;L7<B�^pT;L7<B�^VZ<R/N�PHT�o6B�e���Q�7<BmPHT�7<X�i

��©#±"±p´ ¨ I ��B�rA7<R�o�Q�h+S>=�R{?A7<B�c�QVh�;>O@PHRyX>;>a�T[Z�T�XmTVX>aY=�7\e
S>R�a�S>O�X>R�;mS>=UTVS�o�Rn=UT�rAR";>RyR�B�7<BsX>R�a�RyB�S{dAR[TVX>;pTVB�csS>=@R87<X
�á=�O�B�^AR�X>£�h|Q_X
7<B�;>S>X>O@aySL7<QAB�eÜZ<RyrAR8Z#PUTVXYT[Z\Z<RYZ\7�;>`��|�>îß l�8z�o�RlB@Q_S>R
TVBs7<B�S>R�X>R�;>SL7<B�^xP�X>QAPUR�X>SLd�Q�h/S>=�R�S>X>RyR�ayQAB�S>XYTVaySL7<QAB�T�Z<^AQ�e
XL7<S>=�` ��TVB�cnPUQA;>;L7<f�Z<d"QAS>=�R�XkTVP�P�Z\7<a�TVSL7<Q_BH;3QVhWS>=�R3fHT�Z�TVB�a�R�c
S>X>R�R�PHT�XYTVc�7<^A`/�8i&N�O@P�PHQ_;>RmS>=HT�S3B@Q_S3QAB�Z<d�S>=@R�B@Q�c�R{ayO@XLe
X>R�B�SLZ<d"rA7<;L7<S>Ryc2f�d(T{S>=@X>R�T�c"7<;3X>R�TVc�dmh|QAXkP@X>Q�ayR�;>;L7<B@^�z6f@O�S
T[Z<;>Q(S>=@RmB�Q�c@Rmo6=�7<a8=�7<;37<S>;�PUTVX>RyB�S�i��LB�S>=�7<;�a[TV;>RAz6;>Q_`3R
� Z<Q�Q_?Ae TV=�R�TVc�£"a�Q_B�S>XYTVa�SL7<Q_B2a�Q_OqZ<c�fHR/O�;>R�c"S>Qma�O�S�hýO@X>S>=�R�X
S>=�R+P@X>Q�a�Ry;>;L7<B@^�SL7<`3Rbf�d/o6T�d/QVhl`�QAX>R+�>î# ßi

���H´�²HJL´U²HKHJLKUI�¬ © ¨ G�I�K �,´ �@Q�Z\Z<QVo�7<B�^�ä ô�9+¥_¥AT[è�z,o�RkB@Q_S>R
S>=UTVSgT[Z\Z�S>=@R+cUTVSYT3B�R�R�c�R�c{h|QAXWS>=@R+XYT�?A7<B@^÷T[Z<^AQ_XL7<S>=@`va�QAO�Z<c
fHR6h|QAO�B@c�S>=@X>Q_O@^_=m;L7<`3P�Z<R+X>R�c@O�a�SL7<Q_BmS>QbPUTVXYT�Z\Z<R8Z:Z\7<;>S�XYT�B@?Ae
7<B�^/T[Z<^_QAXL7<S>=�`3;�zHO�;L7<B@^/S>=�Rgj]O�Z<R�X6S>QAO�X�S>R�aY=@B�7<��O�R+o�7<S>=�QAB�R
R���a�RyP@SL7<Q_B
�WS>=@Rga�QA`3P�O�SYTVSL7<QAB�QVh#S>=�R�XL7<^A=�Sg��TVB�cüZ<RYh|SY�'B�R�TVXLe
R�;>S:Z�TVX>^_R�X'RYZ<R�`3R�B�S>;�z�o6=q7<aY=b7<;:7<;6TVB+7<B�S>R�X>R�;>SL7<B�^b7<B�;>SYTVB�a�R�Q�h
S>=�R6T[Z\ZUB@R[TVX>R�;>Sl;>`/T[Z\Z<RyX'r_T[Z<O�R�;��|u���N�9+�,P@X>Q_fqZ<R�`�ä ��N�9+¤!6Vè�i
 :XYTVa�SL7<a�T�ZGR�¢{�xZ\7<;>S/XYTVB�?A7<B@^�S>R�aY=�Bq7<��O�R�;/=HT�r_RmfHR�R�B�c�7<;Le
a�O�;>;>R�c"7<B2ä T�N�¤A¤Vè�i/}nR/=UT[r_R/B@Q_S>=q7<B�^"B�R�owS>QpTVc�c�TVfHQ_O@S
S>=�7<;�;>SYTV^_R+fHR�d_QAB�c�ä ô�9+¥A¥_T8èlTVB�cnä T�N�¤A¤Vè�i

E ¨ ©�#YF,«HG$	 #��+K,¬\Im²HKUJLK,³·³\´U³­K,³��,©,J>¬ I �
± � ©,J3©ß«,J�E � ¸��
²HJL©#F,³ ´U± }pR"X>R8h|R�XmS>=�R�X>R�TVc�R�XpS>Q	ä ��N�9+¤!6Vè+hýQAXpfHT�a8?Ae
^AX>Q_O@B�c(TVB�c" l¡�u+¢ T�Z<^AQ_XL7<S>=@`3;+h|Q_X­S>=�RkuG��N�9wP@X>Q_fqZ<Ry`{i
�­Ry��S�z,o�R � O@`3Ppc�7<X>R�a�SLZ<dpS>Q{S>=�RbB�QVe�f�O@;>dAe�o6T�7<S3T�Z<^AQAXL7<S>=�`{i
â­7<rARyB"T�X>RkTVBpTVX>XYT�d(^ " ]�^ � ]�æ�æ�æ&]�^ ò Q�hl;L7<5�R�óÕzUo­=�R�X>RkS>=@R	^ �
r_T[Z<O�R�;�zUóÕz \��áz�ë��&û �&óÕz�T�B@c�ç�TVX>RgT[Z\Z#T�;6TVfUQVr_RAiW�@QAXl;L7<`be
P�Z\7<a87<SLdmo�R�TV;>;>O�`3RkS>=HT�S�Z<Q_^6ç{7<;�T�B�7<B�S>R�^_R�X�o6=�7<a8=mc�7<rA7<c�R�;
óHi�}pRbPUTVX>SL7<SL7<Q_B"S>=�R/TVX>XYT�d{Q�h�;L7<5yR/ó�7<B�S>Qmó �
Z<QA^6ç"f�Z<Q�a8?�;
QVh�;L7<5�R�Z<QA^�ç{R�TVaY=
iWjlTVaY={f�Z<Q�a8?(�>c@R8éUB�R�;>£�T�S>=�X>R�TVc,i�� ��~>��� zS>=�R3S>=@X>R[TVcnéUB@c�;kS>=@R3Z�TVX>^_R�;>SE\ � 7<Bn7<S>;+f�Z<Q�a8?&�|f�dm;>R�XL7�T[Z\Z<d
rA7<;L7<SL7<B�^3S>=@RlZ<QA^6ç3R8Z<R�`�R�B�S>;Y�8z�c@R�B�QAS>Ryc \��[iO� �8���
��� zY7<BbZ<QA^6ó;>S>R�P�;�S>=�R�XL7<^A=�SWB@R�T�X>R�;>S'Z�T�X>^AR�X6R8Z<R�`�R�B�S�QVh \��[z c@R�B�QAS>RycC\��Hz
7<;+h|QAO�B@c,�:S>=�7<;�7<;kc�QAB�R3O@;L7<B�^pfq7<BUTVX>d";>R[TVX>aY=
�:R[TVaY=nf�7<BHT�X>d
;>R�T�X>a8=&;>S>R�P2a�Q_`3P�XL7<;>R�;{Q�h+a�Q_`3PHT�XL7<B@^ \��3o�7<S>=&S>=@Rm`�QA;>S

;L7<^AB�7\éUa�TVB�S+f�7<S­7<Bmo6=�7<a8=[^��6TVB�c[^��]c�7��,R�X6h|QAX6;>QA`�Rkû =�
�i
�6=@RkO�B@c�R�XLZ<dA7<B�^ �
���y�V~Y��%��|���
� 7<;+S>=UTVS�S>=�Rk`b7<Bq7<`kO�`ír_T�Z<O@RQ�rAR�XWS>=@R�7<B�S>R�X>r_T�ZM\���� " ] \���� � æ�æyæ�\�� � " 7<;6S>=@Rk��7<B@c�R��{Q�h:S>=�R��`3Q_;>S:;L7<^AB�7\éHa�T�B�S�f�7<S]7<B�o­=�7<aY= ^��'T�B@c ^��Hcq7��,RyX�i­���6QAS>R6S>=UTVS
S>=�7<;�QAf�;>R�X>r_TVSL7<Q_Bø7<;gS>=@R+Q_BqZ<d�cq7��ÕR�X>R�B�a�R3fHR�S�o�R�R�B�S>=@Rk^ARyBqe
R�XYT�Z:uG�gNq9�P@X>Q_fqZ<R�` TVB�cmS>=@R+7<B@;>SYT�B@ayR3a�QAB�;L7<c�R�X>R�cm7<BnS>=�R
a�O�X>X>R�B�S6PHT�PHR�X�i �

Hõ ��~�� z�S>=@RgS>=@X>R�T�cma�QAB�SL7<B�O�R�;gS>Qm�>`3R�X>^ARy£�RYZ<R�`3R�B�S>;6S>Q3S>=�RXL7<^A=�S:Q�h#\ � �|P@X>Q�c�O@aY7<B@^kS>=@RY7<X:XL7<^A=�SlB@R�T�X>R�;>SßZ�TVX>^_R�XlR8Z<R�`3R�B�SY�
o�7<S>=�R8Z<R�`3R�B�S>;3h|X>Q_` \ � T�B@c�S>Qm7<S3Z<R8h|S{�|P�X>Q�c@O�a87<B�^�S>=@R87<X
Z<R8h|S/B�R�TVX>Ry;>SüZ�T�X>^AR�X�R8Z<R�`3RyB�SY�8iw�@Q�Z\Z<QVo�7<B�^2R�T�a8=&X>QAO�B@c�Q�h
S>=�7<;3`3R�X>^_R�S>=�R3Z<R�B�^AS>=�QVhgS>=�Rü7<B�S>RyX>rAT�Zgc@R�ayX>R�TV;>R�;�f�dnQ_B@R
TVB�c37<S>;'`üTV�A7<`kO@`1R8Z<R�`3R�B�Sl7<;�a�QA`�P@O�S>R�cm��TV^ T[7<B,zHfUTV;>R�c3Q_B
S>=�R+TVfUQVr_R+QAf�;>R�X>r_TVSL7<Q_BH�8i6�6=�R�`3R�X>^�7<B@^�o�7\Z\Z�;>S>QAP/QAB�a�R+S>=�R
r_T[Z<O�R+QVh#S>=�R�`/T��A7<`bO�`�R8Z<R�`3RyB�S­Ry��a�R�R�c�;�S>=�R�r_T[Z<O�R+QVh�TVB�d
QAB�R{Q�h67<S>;3R�B�c�PUQV7<B�S>;�i����­hga�QAO�X>;>RAz:7\h	\��pfHR8Z<Q_B@^(S>QnS>=�R
;>O�a�a�R�;>;L7<r_RmfqZ<Q�aY?�QVh�\ � z�S>=@R�`3R�X>^V7<B�^po�7\Z\ZgR�B�c�o6=@R�B�S>=�R
o�Q_X>?bQ_B3S>=@R�7<B�S>R�X>r_T�Z
7<;léHB�7<;>=@Ryc
i �3�­=�R6;YTV`3R+�|Q_X�T�B@Q_S>=@R�XY�
S>=�X>R�TVc�c�Q�R�;3;>QA`�R�S>=q7<B�^p;L7<`b7\Z�TVX�S>QmS>=@R/;>R�a�Q_B@c�;>SYT�^AR�hýQAX
éUB@c�7<B@^/S>=�R­Z<R8hýS­B�R�T�X>R�;>S�Z�TVX>^ARyX­RYZ<R�`3R�B�S6QVh \ � z�c�R�B�QAS>R�c(\��
TVB�c�S>=@RyB�P�X>Q�a�R�Ryc@;3S>Q(T{`3R�X>^�7<B@^(;>SYTV^AR_in�6=�7<;/R�B@c�;3S>=�R
c�R�;>a�XL7<P�SL7<QABpQVhWTbS>=�X>R�TVc,i
� ��~Y~L�Y���3�U�[�Y���Õ�$� � % i3��QAX+R�r_R�X>d[\��Lz:ë���û �wóHz#R���TVa�SLZ<d
QAB�R/QVhgS>=�R�S>=�X>R�T�c@;3o�7\Z\Z6éUB@cn7<S>;�XL7<^A=�S3B�R�TVX>Ry;>S�Z�T�X>^AR�X3RYZ\e
R�`3RyB�S���7\h6Ry�A7<;>S>;Y�3TVB�cn7<S>;+Z<R8h|SkB@R�T�X>R�;>SbZ�T�X>^AR�XkR8Z<R�`3RyB�S{��7\h
R��A7<;>S>;Y�8i

E+²,²,³·¬<MAKHI�¬\© ¨ G/© �+I[JL´@´&MA© ¨ I�JLK,MAI�¬\© ¨ �6=�Rb`3Q_;>S6?�B@Q�o6B
TVP�P�Z\7<a�TVSL7<Q_B@;�TVX>R37<BpS>=@R/c�QA`/T�7<B"QVh�R���P@X>Ry;>;L7<QAB�S>X>R�R3R�r_T�Z\e
OUTVSL7<QAB,i3�6=�Rba[TV;>R3o6=�R�X>R3QAB�Z<dpTVc�c�7<SL7<QAB�;{T�B@cp`kOqZ<SL7<P�Z\7<a�T[e
SL7<QAB�TVX>R�T[Z\Z<Q�o�R�c3a[TVBkfHR�^ARyB@R�XYT�Z\7<5�R�c/S>QgT[Z\Z<Q�o�7<B@^kc�7<rA7<;L7<QAB�;�i
�:X>R�Rga�QAB�S>XYT�a�SL7<QAB�o�QAX>?�;gT[Z<;>Qkh|QAX�;>RyrAR�XYT�Zß^_XYTVP�=mP@X>Q_fqZ<Ry`3;�z
;>O�a8=/T�;'`k7<Bq7<`kO@`�r_R�X>S>R��ka�Q�rAR�X�z�o6=�7<a8=3=UT�rAR�T­Z\7<B@R�T�X�SL7<`3R
Z<R�T�rARy;LeLS>Q�e�X>Q�QAS:;>R�XL7�T�ZUT[Z<^AQ_XL7<S>=@`�h|Q_XH7<B@P�O@S>;lo6=q7<aY=kTVX>RlS>X>R�R�;�i
N�R�R�ä uGT �+ '¥_¤[è�z,ä\ô�9+¥_¥AT�èLz#ä	�GTg¥A¥[è�zßä ¢m¡6¥A¤�èLz#ä\¢m¡6¤qåYèLzÕTVB�c
ä ¡­¢m¢�è_h|QAX#S>=@Ry;>R�T�B@c+Q_S>=@R�X:S>X>RyR:a�QAB�S>XYT�a�SL7<QAB/T�P@P�Z\7<a�T�SL7<QAB�;�i

�'´�=U¬ G_¬\I�¬ ¨ �&I��H´! lJLG�I#"�« ¨ GA«,M�MA´�G�G �á«,³%$/KHIyI�´H±(²ÕI N 7<`ke
P�Z<d+X>O@B�Bq7<B�^kQAB�a�R�S>=�R�;>d�B@aY=�X>QAB�QAO�;'XYT�?A7<B@^+;>SYT�^AR���7<B�T­S�d�Pqe
7<a�T�ZlS>X>R�R+a�QAB�S>XYT�a�SL7<QAB(T[Z<^_QAXL7<S>=�`/��o�Q_OqZ<cmdA7<R8Z<c(T3fHT�Z�TVB�a�R�c
S>X>R�RAi��­=�R�fUT[Z�T�B@ayR�cmS>X>R�R6PHT�XYTVc�7<^A`�a�QAO�Z<c{=UT�rARgS>=@R�B/fHRyR�B
TVP�P�Z\7<R�c
i��­Q�o�R�r_R�X�zA7<B3S>=�R6a�O�X>X>R�B�S'PUTVPUR�X�o�R�c�7<c/B@Q_S�T�Z\Z<Q�o
TVc�c�7<B@^pQAB�R/X>QAO�B@c"Q�h6;>d�B�a8=�X>QAB�QAO�;3XYTV?A7<B�^pS>Q{S>=�R3P@X>RyPHT�e
XYTVSL7<Q_B";>SYTV^_RAi3�6=�7<;bayQAO�Z<c"=HT�r_R�B�R�r_R�X>S>=@RYZ<R�;>;3`/T�c@R3;>RyB@;>R
h|Q_X­X>Rya�QA`3P�O�SYTVSL7<QAB�;+QVhlS>=�R+;YTV`�R+R���P@X>Ry;>;L7<QABpS>X>R�RAi

& E ¨	'�( �í¶WJL©��ßJLKÕ±"±"¬ ¨ � ( ´@I��H©�ªÕ©#³\©�� 	
��B�R{QVh�S>=@R÷N@ Hugu�X>R�rA7<Ryo�R�X>;�TV;>?_R�c2S>Qp;>R�RmTm`3R�S>=�Q�c�QVZ\e
QA^_d"o6=q7<aY=�o�QAO�Z<c2Ry��S>R�B@c�fHRydAQAB�c2X>RYZ�TVSL7<rARYZ<d2;L7<`3P�Z<RpTVB�c
a�Q_B@a�X>RyS>RbR���T�`3P�Z<R�;�i�NqR�aySL7<QAB�;@7�i\ë/TVB�c[7@i 6üS>X>d�S>Q�TVc�c@X>R�;>;
S>=UTVS�i �'O�S�z,éHX>;>S�z,o�Rk;YT�o1TüB�R�R�cpS>Q/R���S>R�B�cnS>=�R/T�Z<^AQAXL7<S>=�e
`b7<a3`�Q�c@R8ZWf�d(T[Z\Z<Q�o�7<B@^(T�B�R�;>S>R�cnhýQAX>?{7<B�;>S>X>O@a�SL7<Q_B
i��6=q7<;
7<;gT�B�R�osR8Z<R�`3RyB�S�hýQAXWR�¢{��iUN�R�a�Q_B@c,zHo�RgP@X>Ry;>R�B�S6S>=@R+P�X>QVe
^AXYT�`3`b7<B�^"`3R�S>=�Q�c�QVZ<QA^_dAi�}pR�aY=�QA;>R{S>Qpc�QnS>=UTVSkf�d"o6T�d
QVh�T�BHT�Z<QA^_d	S>Q"S>=�Rt�áPUTVXYT[Z\Z<RYZ�TVX>aY=q7<S>Rya�S>O@X>R(P@X>Q_^AXYTV`�`b7<B@^
`3R�S>=�Q�c�QVZ<QA^_d�£37<B{S>=�R�fHQ�Q_?øä ô6N@¤_¤[è�il¢{Q�c�R8Z\7<B@^/Q�h:X>R�c�O@ayR�c
;>d�B�a8=�X>QAB�d/7<;�c�7<;>a�O@;>;>Rycø7<BpN�R�a�SL7<Q_BC7@i 6qi

& ®�¦ E+ª,ª,¬ ¨ � 5 ©,J�;÷I�©�I��H´ '�( ��±p©:ªH´H³
}pRbR���S>RyB@cmS>=�R3T�Z<^AQ_XL7<S>=@`b7<a�`3Q�c�R8Z:f�d÷T[Z\Z<Q�o�7<B@^pS>=@R�� ��~! 7<B�;>S>X>O@a�SL7<Q_B"7<B"S>=@RER+¢{�wN� '¢CTxZ�T�B@^_OHT�^AR8e�fUTV;>R�c&`3Q�c�R8Z|i



�6=@R/fUTV;L7<a R+¢{�)`�Q�c@R8Z|zl7<B�ä 9�T��W�g¤A¥[è�zlT�Z\Z<QVoWR�c2;>o�7<S>aY=qe
7<B�^�h|X>Q_`0;>R�XL7�T�Z3;>SYT�S>RnS>Q�PUTVXYT�Z\Z<R8Z/;>SYTVS>RpO�;L7<B@^sT�N�PHT�o6B
7<B�;>S>X>O@a�SL7<Q_B
z,f�O�S�cq7<c�B@Q_S�T�Z\Z<Q�o	B�R�;>SL7<B�^3QVh]NqPUT�o­B37<B�;>S>X>O@aYe
SL7<QAB�;�is�6=@Rp�@Q_X>?"7<B@;>S>X>O�a�SL7<QAB % ��� �
'ß�'%
�2�����·�y�|����ön� õ ~���%
�
��� 
 ��~! )��� %
� ��� õ �V~�� õ ~���%
� %
���4�#~!���Y�8��� i��6=@RmP�X>QA^_XYTV`h|Q_X�S>=�R�h|Q_X>?AR�cmS>=�X>R�T�cno�7\Z\ZWfHRbS>=�Rk;YTV`3R�N@ l¢CTxP�X>QA^_XYTV`
TV;�QVh+S>=�R�hýQAX>?A7<B�^"S>=@X>R[TVc,i��­=�R�hýQAX>?A7<B�^"S>=@X>R[TVc�o�7\Z\Z�7<B�7\e
SL7�T[Z\7<5yR"S>=@RpB�R�R�c�R�c�cHT�SYTnh|QAX/S>=�Røh|Q_X>?AR�c&S>=@X>R[TVc,iw}2=�7\Z<R
PHQ_;>;L7<fqZ<Rb7<`�PqZ<R�`�R�B�SYTVSL7<Q_B@;�z#R�rARyB{T�S�S>=�R�Z<R�rAR8Z#c�7<;>a�O�;>;>R�c{7<B
ä 9GT��O��¤A¥�èLz#T�X>R3fHR�d_QAB�cnS>=�R3;>a�Q_PHR3Q�h�S>=�R3a�O�X>X>R�B�S�PUTVPUR�X�z
o�R/B�QAS>R{S>=UTVS��p��7��bS>=�R�éU^AO�X>RmQVhgS>=�R{B�O�`bfHRyX�Q�hgS>=@X>R�T�c@;
a�O�X>X>R�B�SLZ<d�R���R�a�O�S>R�c�O�B@c�R�X/S>=@R/a�O�X>X>R�B�S/N�PUT[o6B�e���QV7<B2PUT[7<X
o�7\Z\Z#fHR­7<B�a�X>R�`3RyB�S>R�cn�|O�;L7<B@^�P@X>R8éU�Ae�;>O@`�;Y�8�ß��7\7���S>=@R6h|QAX>?A7<B�^
S>=�X>R�TVc&o�7\Z\Z�T�;>;L7<^ABsT�B2��T�S>Q"S>=�R{h|QAX>?_R�c2S>=�X>R�T�c	��TV^ T[7<B,z
O�;L7<B@^pP@X>RYéH�Ae�;>O�`3;Y�8��S>=�R3h|QAX>?_R�c"S>=�X>R�TVc"o�7\Z\Z6fUR�Ry��R�a�O�S>R�c
o6=@RyBü7<S>;6S>O�X>B/o�7\Z\Z]TVX>XL7<r_R+fHT�;>R�c{Q_Bü7<S>;6� T��,��7\7\7���R���R�a�O�SL7<QAB
QVhÕS>=@R6a�O�X>X>R�B�SWNqPUT�o­B�e���QV7<B/PUT[7<XlR�B@c�;�Q_B@a�RgT�Z\ZHS>=�R6S>=@X>R�T�c@;
7<B�7<SL7�TVS>R�c�f�d"S>=�R{Q_XL7<^V7<BUT[Z�NqPUT�o­B�a�Q_`3`/T�B@c,z�Q_X3S>=@X>Q_O@^_=
T2aY=HT�7<B)QVh÷�@Q_X>?�a�Q_`3`/TVB�c�;�z/S>R�X>`b7<BUTVS>R�c,i j]B�=UTVB�a87<B@^
R+¢{�1O@;L7<B�^"B�R�;>SYTVf�Z<Rp�@Q_X>?na�Q_`3`/T�B@c�;bZ<Q�QA?�;/S>QmS>=�RmT�Oqe
S>=�QAX6P@X>RYh|R�XYTVf�Z<R3S>Q3S�o�Q�T[Z<S>R�X>BUTVSL7<r_R�Q_P@SL7<Q_B@;��g��7���Z<R�T�r_RbS>=�R
R+¢{��`�Q�c@R8Z�o�7<S>=@Q_O@S6B�R�;>SL7<B@^�z#TVB�cn��7\7���B�R�;>SL7<B@^/Q�hlN�PHT�o6B
a�Q_`3`/TVB�c�;3��TV;+P�X>QAPHQ_;>R�cø7<BpS>=�R/j'¢{��`3Q�c@RYZl`3R�B�SL7<QAB�R�c
7<B�ä 9�T��W�g¤A¥�è|�8�:S>=�R/X>R�TV;>Q_B@;�fHR87<B�^"S>=HT�S�7<`�PqZ<R�`�R�B�SYTVSL7<Q_B
a�Q_OqZ<c/O�;>R�`3R�aY=UTVB�7<;>`3;�;L7<`b7\Z�T�X­S>Q+S>=�R6fHT�;L7<abR�¢{��N�PHT�o6B
z
TVB�c3;L7<`3P�Z<R�P�X>QA^_XYTV`3`k7<B@^/��TVB�c3R�5/aY7<R�B�S]7<`�PqZ<R�`�R�B�SYTVSL7<Q_BH�
QVh�`/TVB�d�`3QAX>R�T[Z<^_QAXL7<S>=�`3;+fHR�a�Q_`3R�;gPHQA;>;L7<f�Z<RAig¢{QAX>R+oWQAX>?
7<;�B�R�R�c�R�cmS>Q3RyrAT�Z<OHT�S>RbS>=�7<;+T�;>;>R�;>;>`3R�B�S�i

& ®98 ���H´�¶WJL©��ßJLKÕ±"±"¬ ¨ � ( ´�I��H©:ªH©#³ ©���	
.04�� ���������>iv�6=@Rs�>PHT�XYT[Z\Z<R8Z÷T�X>a8=�7<S>R�a�S>O�X>R�P@X>Q_^AXYTV`�`b7<B@^
`3R�S>=�Q�c�QVZ<QA^_d�£37<Bnä ô­N�¤A¤�è#o6TV;lc@Ry;L7<^AB�R�c{h|QAXWX>R�c@O�a87<B�^/cHT�SYT
TVaya�R�;>;�z_a�QA`3`kO�Bq7<a�T�SL7<QAB�TVB�ck;>d�B@aY=@X>Q_Bq7<5[TVSL7�QAB/a�QA;>SßhýQAXßayO@XLe
X>R�B�Sk`bO�Z<SL7\e�P@X>Q�ayR�;>;>QAX>;�imug;+c@Ry;>a�XL7<fHR�c�7<B2ä\ô6N�¤A¤�èLz,7<SbayQA`be
P�XL7<;>R�;:B@Q_S:QAB�Z<d3T�PUTVXYT�Z\Z<R8Z,P�X>QA^AXYT�`3`b7<B�^+`3R�S>=�Q�c@Q�Z<QA^_d3f@O�S
T[Z<;>Q&PHR�XLh|Q_X>`/TVB�a�RpR�r_T[Z<OUTVSL7<Q_B
i��6=�RnfUQ�QA?2P�X>R�rA7<R�o6;mS>=�R
`3R�S>=�Q�c�QVZ<QA^_dn7<Bm7<S>;3ô�=UTVP�S>R�Xkëqi ëqi+�6=�Rb�>Q_fnQ�h�a�X>R[TVSL7<B�^pT
PUTVXYT[Z\Z<RYZ6P@X>Q_^AXYT�`�h|X>QA`vT3;>R���O�R�B�SL7�T[Z6Q_B@Rka�Q_B@;L7<;>S>;kQVhlh|QAO�X
;>S>R�P�;��+��7�� ���8���
��� �A�y���|���
� Q�h�S>=�Rka�QA`3P�O�SYTVSL7<QABp7<B�S>Q{SYTV;>?�;����7\7�� %A�Y��� ö � �b�$�H� Q�hgSYTV;>?�;3S>QmP�X>Q�a�R�;>;>R�;��|S>=@R�fHQ�QA?�;3X>RYh|R�X>;S>Q/P@X>Q�ayR�;>;>R�;kTVB�cmS>=�X>R�TVc�;�7<B�S>R�X>aY=HT�B@^_R�TVf�Z<dH�8�6��7\7\7�� ��~�� õ �����
�|~!%��|���
� Q�h,S>=@RWB@R�ayR�;>;YTVX>dkcHT�SYT�T�a�a�R�;>;�z�ayQA`3`kO@B�7<a�T�SL7<QAB�TVB�c;>d�B�a8=�X>QAB�7<5�TVSL7<Q_BpTV`3Q_B@^kP�X>Q�a�R�;>;>R�;��,��7<r�� � %��
�#��� ö QAXlfq7<B�c�e7<B�^3QVh�P@X>Q�a�Ry;>;>R�;6S>QbP�X>Q�a�R�;>;>Q_X>;�i��6=@RgfHQ�QA?�T�Z<;>Q3a�QA`�P@XL7<;>R�;
T"f@X>Q TVc�Ry��PHR�XL7<`3R�B�SYT�Z/R�r_T[Z<OUTVSL7<Q_BwQVh�rAT�XL7<QAO�;nP�X>QA^_XYTV`3;
S>=UTVS{=UT�rAR"fUR�R�B�c�R�rAR8Z<Q_PHR�c�O�;L7<B�^�S>=q7<;m`3RyS>=@Q�c�QVZ<Q_^AdH�37<S
h|Q�a�O�;>R�;:Q_B3SLo�Q6`/T�7<B �k��%A�&�@~����b�$�H��� �ß��7��:N�PHR�R�c�O@P�;lQVh,PUTVXLeT[Z\Z<RYZ�P�X>QA^_XYTV`3;kQAB
	�eLP�X>Q�a�R�;>;>Q_Xb`üTVaY=q7<B�R�;/X>R8Z�TVSL7<r_R{S>QmS>=�R
PHR�XLhýQAX>`/T�B@a�R�QVhWS>=@R � %
�k� P@X>Q_^AXYTV`�;+o­=�R�BmX>O�BnQ_BpT3`/T[eaY=q7<B�R�R�`�PqZ<Q�dA7<B�^3QAB�R6P@X>Q�a�Ry;>;>QAX�i6��7\7���ô�QA`3PUTVXL7<;>Q_B/X>R8Z�TVSL7<r_R
S>Q/S>=@R�P@X>Q_^AXYTV` c ;gPHR�XLh|Q_X>`/TVB�a�R/QABpT�	qe�P�X>Q�a�R�;>;>Q_X3 l¡�u+¢
`3Q�c�R8Z|i��6=�R{fHQ�Q_?�X>R[TV;>QAB�;/S>=HT�S3S>=�R{éHX>;>S3`�R�TV;>O�X>R�`3R�B�S
a�Q_B�rAR�d�;/S>=�RmQVr_R�XYT[Z\Z�;>O@aya�R�;>;37<B � %�~!% � �<� �<� �V��� ö4% �#~!�Yö�~!%
� zo6=q7\Z<R/S>=�R3;>R�a�Q_B@cpa�Q_B�rAR�d�;kcq7�5üa�OqZ<SL7<Ry;3c@O�R3S>Q�S>=@R3ayQA;>S�Q�h
a�Q_`3`bO�B�7<a�TVSL7<Q_B���T�;'a�Q_`3`kO@B�7<a�TVSL7<Q_BnayQA;>S>;6T�X>R+TVf�;>S>XYTVayS>R�c
T�o6T�d37<BmS>=@Rk l¡�u+¢%`3Q�c�R8Z\7<B@^ �8i

���H´ ²HJL©#²,©
G�´Uª ²HJL©��#JLK,±"±"¬ ¨ � ±n´@I �Õ©�ªH©ß³\©���	 �6=�R
TVBUT[Z<Q_^AQ_O@;�`�R�S>=@Q�c�QVZ<Q_^AdbhýQAX:S>=�R6j]��P�Z\7<a87<S6¢{O�Z<SL7\e��6=@X>R�T�c@Ryc
�0R+¢{�g��TVP�P@X>Q TVaY=	7<;{h|O�B@cUTV`3RyB�SYT[Z\Z<d�c�7��,R�X>R�B�S���TV;{7\Z\Z<O�;Le
S>XYTVS>Ryc�7<B2S>=�R{;>Rya�QAB�c�a�QVZ<O�`3B�Q�hk�
7<^AO�X>R[6A�8i&�LB�h�TVayS�z'7<S
;>SYTVX>S>;:o�7<S>=ka�QAB�;L7<c�R�XL7<B@^�o­=�7<aY=/T[Z<^_QAXL7<S>=�`)S>Q�P�7<aY?Hz�TVB�c3=UTV;
SLoWQ3`3QAX>R+;>S>RyP@;��6��7�� �y�|�!�d����� �������!��� %�~!% � �<� �<�<� � � X>R�c�O@ayRbS>=�R;>S>R�P3ayQAO�B�S�QVh#S>=�R�T�Z<^AQ_XL7<S>=@`�f�dbRy��R�a�O�SL7<B@^b7<B/R�T�a8=�;>S>R�P�TV;

`/T�B�d�PUTVXYT�Z\Z<R8ZlQAPUR�XYTVSL7<Q_B@;kT�;­PUQA;>;L7<f�Z<R{��7<BmTb;>d�B�aY=@X>Q_B@Q_O@;�z
;>S>R�P�e�f�dAeL;>S>RyP� l¡�u+¢�e|Z\7<?AR"`üTVB�B@R�XY�8i���7\7�� � õ ~L��%
������ö
� TV;Le;L7<^AB�`3R�B�S�QVhgQAPHRyXYTVSL7<QAB�;/S>Q{S>=�X>R�TVc�;���.02�48< /=0*-$12&
�8+�&�- 1
+�2��8< 0V/P/&2 -$1����*+
1�+0!d4*+�0*- 254*.��2&�/�.02�4&TVB�c�S>Q�7<B�a�X>R�T�;>R
Z<Q�a�T�Z\7<SLdAi��6=�RmX>R�;>Sb7<;3S>Q(fHR{c�QAB�RpTVO�S>QA`/T�SL7<a�T[Z\Z<d�f�d�S>=�R
R+¢{��;>Q�h|SLo�TVX>RkTVB�cm=UTVX>c�o6TVX>R+a�Q_`3PHQ_B@R�B�S>;�i
�6=@R�a�O�X>X>R�B�S3PUTVPHR�X/��OUTVB�SL7\éUR�c�S>=�R{R���S>R�B�S/S>Qpo6=q7<aY=2S>=�R
fUT[Z�TVB�a�R�csS>X>R�RpPHT�XYTVc�7<^A`�� S>=@R�`/T�7<B�a�QAB�S>XL7<f�O�SL7<QAB�Q�h3S>=�R
a�O�X>X>R�B�SmPUTVPHR�X�� =@RYZ<PHR�c)S>=�RpS>=@X>R�T�cq7<B�^sR��,QAX>S�i �6QVoWR�rAR�X�z
o6=q7\Z<RgS>=@RgP@X>Q_^AXYT�`3`b7<B�^3`3R�S>=�Q�c@Q�Z<QA^_dü7<;Wc@R�;>ayXL7<fHR�cmT�fHQ�rAR
7<B"^_R�B@RyXYT[Z6S>R�X>`�;bo�R�c@Q_BBc Sb;>RyR{T/^AR�B�R�XYT�Z6o6T�døhýQAX+��OUTVB�e
SL7\h|dA7<B�^{S>=�RbS>=�X>R�T�cq7<B�^{R��ÕQAX>S�i6�6=@RET�ugâx;>R�T�X>a8=mR���T�`3P�Z<RAz
P�X>R�;>R�B�S>R�c{Z�T�S>R�X�zHc�R�`3Q_B@;>S>XYT�S>R�;�S>=�RbP�X>QAf�Z<R�`{i

sequential program

decomposition

assignment

orchestration

algorithm (sequential or parallel)

threading

PARALLEL PROGRAMMING METHODOLOGIES

XMT‘‘Parallel Computer Architecture’’

step-by-step parallelize as you can

mapping
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