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Y)j�[5[5b	bQSZeZ[T_2dh]xeZ`abEdhzp`¤Y)ymdhbce�Y�tQ[�VQ]\[2eZ`{_©Y\`aws[$[5]\]�Ss]:Shg�d�eZ[�£
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`{eZ[2dCzpr dhbce�VQ]\S�wL`peQ[2r�dhbÄ`pb¥Y�XQ`aY�`pwC[%`ab¥Y�[2]�Vc]�[5Y\d�Y\`aSsbÄShgkY�tc[
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Y�`posdhY�`pSCb«Shg�Y�tQ[ªUW[¦r�r\dhos[>zp[5bcohY�t�`pb¥Y�[5]\VQ]\[�Yxd�Y�`pSCb«Shg���_x�¥£
tcdCUf� r���dC�5SC]ªÎá^�� Øn�Aâ�[2[2eZtEdhU�}Aã�SsbQSCXc]\r � tQ[¦ru`{r5}�Rk^Q^Zl�}
q SsbcdCr�tfv�bQ`pwC[5]xr�`¤Y)ys}cÞhßCßsßsÒ��

ä)å�æsçfèêéìë�éìí¤î5ï©ð�ñ¥òCóWéìôLõCçxöZçxô¥õsçxô�ó ë�ç\ó)æ¥÷hõCè>÷2ø�ù>éìô¥éìë�òsë
ú çxèêû�ï)é¤öCó)éì÷¦ô1üEçxôsý2ó)æÿþ�ù ú ü��Íéìôsøpç\ï)çxôsûxç�þ��néìèêè)î2ôsçxô����	��
	�
� ÷2ò¥í¤õ>ý2é�
¦ç�î�èêéìë�é¤í¤î�ïTéìô�ó)ç\ï)öCï)ç\óuî5ó)éì÷¦ô>÷2ø���û��Cæ¥î2ë�� è��Tî��x÷5ï��



� �±»����À·Z¼¾¿�����	
����»Ú·
���K¸�¹ �
�
���À·¥½
�K¸ÝÁ��

Å b�Y�tc`pr ru[¦_©Y�`pSCbA}AY\tQ[%_xtcdC]\ds_©Y�[2]�`{ruY�`{_	[5ÉLV�[5]\`pU>[2b¥Y	`abLws[2ruY�`a£
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Shgk¢Q`pbcdh]\y±eZ[¦_�`{ru`pSCbÃY�]\[5[¦rmj�dsrmXcr�[2eÃY�SKzp[2dC]�bÃY�tQ[ª¢c`abcdC]�y
zpSCoC`{_/_�Ssbc_�[2VZY�Î�������Ò��aÎ����>Ò�j/`aY�tQSsXZYnbQSs`pr�[�dCbceWj/`¤Y\tQSCXQY
eZXQUWU yfdhYuY�]\`p¢QXZY�[¦r5� � tQ[�[�ÉZV�[5]\`aUW[2bsYxr/`pb¥wsSCzpwC[¦e±�¦ßCß Y�]\`¤£
dhz{r�¢E[2`abco�]\XQb:}C[2dC_xt>_�]\[2dhY�`pbQo�d�Y�]xdh`pbQ`pbQomru[5Y�¢Ly�]xdhbceQSCUWzay
_xtQSLSsr�`pbQo�j/`¤Y\tQSCXQYT]\[5VQz{dC_5[5UW[5b¥Y�ÞCß�Shg:�sÞGÎ��ÂÞ �2Ò�V�Ssr\ru`p¢Qzp[
Y�]xdh`pbQ`pbQo=[5ÉZdCUWVQza[¦r5� � tc[G]�[2Uªdh`pbQ`abco��¦Þf[5ÉZdCUWVQza[¦r�j�[5]\[
Xcr�[2e�dCrfdÄY�[¦r)Y=r�[�Y¦�ÖÓcSC]f[2ds_xt�Y�]\`pdCzÊ}�[5ws[5]\y�_5SCbcr�`{r)Y\[5b¥Y
eZ[¦_�`{ru`pSCb�Y\]�[2[¡ÎiY\tQSsr�[�j/`aY�tÃSCbQzpy¡VcXQ]�[ za[¦d|wC[¦r�rutcS�j/`abQoGdCzaz
Y�tc`abQo¥rn`pbªY\tQ[�r\dhUW[�_5zpdsr�rxÒ�jkdCrT_�]\[2dhY�[2e:}¥dCbce>Y�tQ[md|wC[2]\dCoC[
[5]\]\SC]$]xd�Y\[�UªdCeZ[�¢Ly	Y\]�[2[2rng¨SC]�[2dC_xtªbcSLeQ[�_5dC]\eQ`abcdCza`aY)y>j�dsr
_�SsUWVQXZY�[¦e ��Ó�`aosXQ]�[��fVQzpShY\r>Y\tQ[KUW[2dCbÚdCbce8Ð¥×"! _5SCbZ­c£
eZ[2bc_�[¡`ab¥Y�[2]�w�dCzTSCg/Y�tQ[fd|wC[5]xdhos[ ¯ ]\`aost¥Y\²
# ¯ j/]\SCbQo¥²G[2]�]\SC]xr
dCrfd¾g¨XQbc_©Y\`aSsb�SCg�Y�tQ[�bQSZeZ[�_5dC]\eQ`abcdCza`aY)yC� � tQ[�d|wC[2]\dCoC[
bLXQU	¢�[5]TShg�Y�]\[5[¦r�g¨SsXQbce>Y�S	tcd|wC[�[¦dC_xtWbQSZeZ[�_2dh]xeZ`pbcdhzp`¤Y)y `pr
dhz{r�S>VczaSCYuY�[¦e �

0.22

0.24

0.26

0.28

0.3

0.32

0.34

0.36

0.38

0.4

0 2 4 6 8 10 12 14 16 18

‘‘R
ig

ht
’’/

‘‘W
ro

ng
’’ 

P
re

di
ct

io
n 

E
rr

or

N
um

be
r 

of
 C

on
si

st
en

t T
re

es
 A

ve
ra

ge
d 

O
ve

r

Node Cardinality

Number of Trees

Ó�`aosXQ]\[>�"$�â�SZeZ[�_5dC]\eQ`abcdCza`aY)yªwZr5� ° ]�[¦eZ`{_©Y�`pSCb�l$]\]\SC]

� tQ[�]\[2r�XQzaY\r�`pbGÓ�`aosXQ]\[���_�SCUWVcdC]�[�_5zaS¥ru[2zay	Y�SmY\tQSsr�[/g¨SCXcbce
¢Ly q XQ]�Vct¥yfdhbce ° dC�5�¦dhbQ`nÎ q XQ]\VQtLy¡dCbce ° dh�2�2dhbc`$�2ÐsÐhÔ¥Ò�}
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� tQ[>jTSs]��fShg q XQ]\VQtLy=dhbce ° dC�5�¦dhbQ`�Î q XQ]\VQtLy=dhbEe ° dh�5£
�2dCbQ`��2ÐCÐCÔ¥Ò/r�XQosoC[2ruY\r�dGVQ]xdC_�Y�`{_5dCz�`pb¥Y�[5]\VQ]\[�Yxd�Y�`pSCbKSCg���_x�¥£

tcdCUf� rk��dh�2SC]�j/tQ`{_xt:}LSCbGY\tQ[�ruXc]ug�ds_�[C}ZeZSL[¦rTbcShY/ru[2[5U XQbZ£
]\[2dCr�SCbEdh¢Qzp[C� � tQ[=]\[2r�XQzaY\r¡eZ[2r\_�]\`a¢�[2e�dC¢ES�ws[±dhos]�[2[Kj/`¤Y\t
Y�tcSsr�[�Shg q Xc]�VQtLyªdhbEe ° dh�5�¦dhbQ`á}sdCz¤Y\tQSCXcoCtª`aYT`{rnSsXQ]n¢�[5zp`a[5g
Y�tEd�Y�Y�tQ[�bQSZeZ[k_5dh]xeZ`pbcdhzp`aY)y�SCgEd�eZ[¦_�`{ru`pSCb�Y�]\[5[n`{r�d�V�SLSC]�`abZ£
Y�[2]�Vc]�[5Y\d�Y\`aSsb SCg:��_x�LtcdCU�� r���dC�5SC]¦� � tc`pr$r�[2_�Y�`pSCb Y\dC�C[2r�Ssb
d�Y\tQ[5Ss]�[5Y�`{_5dhzn`abLwC[¦r)Y\`ao¥d�Y\`aSsb«SCgkY�tQ[¡Vcdh]xdCeZ`poCU�}�j/`¤Y\tÄY�tc[
`pbsY\[5b¥Y�SCg�­cbceZ`pbQo�dªUWSC]\[	dhVcVQ]�SsVQ]\`pdhY�[>��_x�LtcdCUf� r���dC�5Ss]
SC¢Q§)[2_©Y\`aws[�g¨XQbc_©Y\`aSsb:�
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®kd|yC[¦ru`{dhb>VQtQ`pzaS¥ruSsVQtLy	]\[2Ç¥XQ`p]�[¦r�Y�tEd�YntLyLVESCY�tQ[¦ru[¦r�tcd|ws[�dCru£
r�SL_5`pdhY�[¦eGVQ]\`aSs]kVQ]�Ss¢cdh¢c`azp`¤Y\`a[¦r5}Lj/tQ`{_xt%`{r�Y�tc[�[¦r�r�[5bE_�[�Shg�`aY\r
dhVcVQ]�S¥dC_xt�Y\S�ruY\dhY�`{r)Y\`p_2r5�>Ñ�S¥SZe=Y�[5zpz{r�XEr�Y�tcdhY ¯ �ì��_x�LtcdhU�� r
��dC�5SC]¦�nruY\dhY�[2rGY�tcdhY¡`ag�Y)jTSÄtLyLV�ShY�tc[2r�[2r<L dhbce
L Ù [5ÉL£VQz{dh`pb�Y�tQ[	g�dC_�Y\r�[2Ç¥XcdhzpzpyC}cUW[¦dhbQ`pbQo<MªÎON<� LÃÒJ�PMªÎON<� L Ù Ò©}Y�tc[5b¡Y�tQ[mru`pUWVQzp[5]kShg:Y\tQ[�Y)jTS>`prTY\S	¢�[�Vc]�[5g¨[5]\]�[¦eQ²Q}�ÎÊÑ�SLSZe
�2Ðs�C�¥Ò©� ´ [ª_2dhbÃr�[5[ g¨]\SCUÌ®kd|yC[¦r5� r/Y\tQ[5Ss]�[2Uf}2MªÎOLH� Q%Ò��
M>RZÎ�QBS;LÃÒUTVM>RZÎOQ%ÒW�XM>RZÎOL±ÒYM>RZÎ�Q�� L±ÒZTVM>RZÎ�Q¡Ò©}ÃY�tcdhY
Y�tc`pr�VQ]�[5g¨[5]\[5bc_5[m`pr/[¦Ç¥XQ`aw�dCza[2bsY/Y\SªY�tc[�_xtQSC`{_�[�SCg�Y\tQ[�UWSC]\[
VQ]\SC¢cdC¢Qzp[>tLyLV�ShY�tc[2r�`pr2� � tQ[ q `pbQ`pU	XQU q [2r\r\dhoC[WØ:[2bQohY\t
VQ]\`abE_�`pVQza[�VQ]�[¦ru[2b¥Y\rnd	®�d|ys[2r�`pdCb UW[5Y�tQSZe }Lj/tQ`{_xtªXcr�[2rnr�XQ¢Z£
§)[2_�Y�`pwC[�VQ]\`pSC]xrnY\SWUWdC�C[�Y�tc`pr�_xtcSC`{_�[C�
Å bªY\tQ[�os[5bQ[2]\dCzQUªdC_xtQ`pbQ[�zp[2dC]�bQ`pbQo�Vc]�Ss¢Qza[2U�}sj�[�dh]\[�os`aws[5b
d�r�[�YnSCg ecd�Y\d;Q=}Cg¨]\SCUËj/tQ`p_xtªj�[/j/`{rutWY\S�`abZg¨[2]TdmtLyLVESCY�tZ£
[2r�`{r5}[LÄ� ´ tQ[2b�zaSLSs�¥`pbQoKg¨Ss]�Y�tc[%UWSsruY dhVcVQ]�SsVQ]\`pdhY�[ªtLy¥£V�ShY�tc[2r�`prAg¨SC]�ruSsUW[noC`pwC[2b	eQdhY\dQ}h®kd|ys[2r2� r�Y\tQ[5Ss]�[2UÝruXQosoC[¦r)Yxr
Y�tEd�Y/jT[�_xtQSLS¥ru[�Y�tQ[�tLyLVESCY�tQ[¦ru`{r�j/`¤Y\t%Y\tQ[�tQ`poCtQ[¦r)YkV�SsruY�[�£
]\`aSs]�VQ]\SC¢cdC¢Q`azp`aY)yC}\MªÎOLH� Q¡Ò©}�SC]�[¦ÇsXc`aw�dhzp[5b¥Y\zays}cY\tcd�Y�Y\tQ[5Ss]�y
j/tQ`{_xt=Uªd�ÉZ`pU>`p�5[¦r/Y\tQ[	VQ]\SZeZXc_�Y�Shg�Y\tQ[	Vc]�`pSC]�VQ]�Ss¢cdh¢c`azp`¤Y)y
Shg�Y\tQ[ Y�tQ[2SC]\yC}]MªÎ�L±Ò�}�j/`aY�t=Y�tQ[>VQ]\SC¢cdC¢Q`azp`aY)y¡SCg�Y�tQ[WeQd�Yxd
SZ_5_5XQ]�]\`pbQo�`ab�zp`aost¥Y%Shg�Y�tQ[=Y�tQ[2SC]\yC}^MªÎ�Q�� L±Ò�� Å bÚY\[5]\UWr
Shg���_x�LtcdCU�� r���dh�2SC]¦}EdªosS¥SZe�Y\tQ[5Ss]�y¡g¨SC]�ruSsUW[	eQd�YxdGj/`pzaz
tcd|ws[�dhbfdC_5_5SC]xeZ`pbQoCzpy tc`aostGVQ]\`aSs]nVQ]\SC¢cdC¢Q`pza`aY)yªdhbce¡d�oCSLSZe
zp`a�s[5zp`atQSLSZe ¯ ­QYx²Q�
� tQ[ q=q ØÚVQ]\`pbc_�`pVQzp[ VQ]\S�wL`peQ[2r�d%Y\tQ[5Ss]�[5Y�`{_5dCz�dCbceÃr�SCUW[5£
j/tcdhYW`pb¥Y�XQ`aY�`pwC[KUW[¦dhbcr g¨SC]ªUªdC�¥`pbQo«Y�tc[�_5SCbQbc[2_©Y\`aSsb8¢�[�£
Y)j�[5[5b���_x�LtcdCU�� rª��dC�5Ss]%dhbce�d�_5SC]\]�[¦ruV�SCbEeZ`abco�Ç¥XcdCb¥Y�`a£
Y\dhY�`pwC[GUW[5Y�]\`p_C�±��r>dh¢�S�wC[s}�j�[%_5dCbÄ]�[2osdC]\eÃY�tc[%VQ]\SC¢Qzp[5U
Shg$UªdhÉL`pUW`a�2`abcoªY�tQ[ VES¥r)Y\[5]\`aSs]�VQ]\SC¢cdC¢Q`pza`aY)yC}_M>RLÎOLH� Q%Ò©}:dsr
SCbc[/Shg:_xtQSLSsr�`abcomã�ruS�dsr�Y�S�UªdhÉL`pUW`a�2[�M>RZÎ�L±Ò3` M>RZÎOQ�� LÃÒ©�
^L`pbc_�[ba�zaSso"cCÎOM>RZÎ�L±Ò3` M>RZÎ�Q�� L±Ò�Òd� a�zaSsoecCÎOM>RZÎ�L±Ò�ÒKa
zpSCo c Î�M>RZÎ�Q�� L±Ò�Ò©}�Uªd�ÉZ`aUW`p�5`pbQo>Y�tQ[	VES¥r)Y\[5]\`aSs]�Vc]�Ss¢cdh¢Q`pzp`¤Y)ys}
M>RZÎ�LH� Q%Ò�}c`{rk[2Ç¥XQ`pw|dCza[2b¥Y/Y�SWUW`abQ`pUW`a�2`abco
fPgVhihkj=g@l �ma�zpSCo c Î�M>RZÎOL±ÒuÒnaÃzpSCo c Î�M>RZÎOQ�� LÃÒuÒ©}
Y�tc[/za[2bQohY\t SCg�d�Y)j�Sh£ Vcdh]�Y�UW[2r\r\dhoC[k_�SsbLwC[5yL`pbQo�Y�tQ[kY\tQ[5Ss]�ys}
LÄ}�dhbce¡Y�tc[	eQd�YxdQ}\Q=}Q`abKzp`poCt¥Y�Shg�Y�tc[�Y�tQ[2SC]\yC�nã�[5bc_5[�Y�tc[
bcdCU>[ ¯ UW`abc`aU XQUËUW[¦r�r\dhos[�zp[5bcohY�tE²GÎ¨VQ]\`pbc_�`pVQzp[¦Ò/Î ´ dCzaz{dC_5[dhbEe�®�SCXQzaY�SsbÀ�2Ðs�C�Q} ´ dhzpzpds_�[fdhbce�Óc]�[2[5UªdhbÍ�2ÐC�LÛL} ´ dCz¤£z{dC_�[ªdCbce�Ü�S�j�[��2ÐCÐsÐsÒ�g¨SC]	_xtcS¥S¥ru`pbQo�d¡Y�tQ[2SC]\yC}oL�}:Y�S�­cY
SC¢Eru[2]�ws[2e�eQd�YxdQ}_QK� � tQ[�VcdC]uY�SCg�Y�tQ[ q=q ØÄUW[2r\r\dhoC[�[5ÉL£
VQ]\[2r\ru`pbQo Y�tQ[�tLyLV�ShY�tc[2r�`prk_5dCb¡¢�[�SC¢QY\dh`pbQ[¦e%¢LyG_�]\[2dhY�`pbQoWd
^LtcdCbQbQSsb%SCVQY�`pUWdCz _�SZeZ[�g¨Ss]�Y�tQ[�zpdCbQoCXEdhoC[�eZ[2r\_�]\`p¢Q`abco�Y�tc[



r�[�Y	SCg�tLyLVESCY�tQ[¦ru[¦r�dhbEe«Y�tQ[2b�_�SCbEr)Y\]�Xc_�Y�`pbQo�Y�tc[GUW[2r\r�dCoC[
g¨]\SCU Y\tQ`pr�_�SZeZ[GÎ ´ dhzpz{dC_�[�dCbce¡Óc]�[2[5Uªdhb«�2Ðs�¥ÛCÒ©�
��r�ruY\dhY�[2eÍd�YfY�tQ[�r)Yxdh]�Y¡SCg�Y�tQ`{r�ru[¦_©Y�`pSCbA}�UªdhbLy�]�[2osdC]\e
��_x�LtcdhU�� r	��dC�5Ss]	Y\S±¢�[¡VQ]\`pUWdC]�`pzpy�_5SCbc_5[5]\bQ[2e�j/`¤Y\t¾tLy¥£
V�ShY�tc[2r�[2r Y�tcdhY>tEd|wC[%[¦Ç¥Xcdhzkzp`a�s[5zp`atQSLSZe�os`aws[5b¾r�SCUW[�eQd�Yxd
ÎÊÑ�SLSZeÄ�¦ÐC�C�¥Ò©� Å bKY\tQ[2r�[ _2dCr�[2r2}QY�tc[ q=q Ø�VQ]�`pbc_5`aVQzp[ r�XQoC£
oC[¦r)Yxr�Y\tcd�Y�Y\tQ[%tLyLV�ShY�tc[2r�`pr	j/`¤Y\t�Y�tQ[frutQSs]uY\[2ruY�[5bc_5SZeZ`abco
`{rkU>S¥r)Y�zp`p�C[5zpyªY\S>¢�[mY�tc[�¢E[¦r)Y�VQ]\[2eQ`p_�Y�SC]/SCg�g¨XQY�XQ]\[�eQd�YxdQ�
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�/[5g¨[5]\[5bc_5`abQoÃ®�d|ys[2r2� r � tc[5SC]\[5U dCr�`aY>dCVQVQzp`a[¦r�Y\SKY�tQ[%`abZ£
g¨[5]\[5bE_�[�ShgEtLyLV�ShY�tc[2r�[2r2}|­cbceZ`pbQo�Y�tQ[kV�SsruY�[5]\`pSC]�VQ]�Ss¢cdh¢c`azp`¤Y)y
ShgAd	tLy¥V�ShY\tQ[2r�`{r$oC`pwC[2b%r�SCUW[�eQdhY\d�]\[2Ç¥XQ`p]\[2r�Y\tQ[�Vc]�Ss¢cdh¢Q`pza£
`aY)y=ShgTY�tcdhYmtLyLV�ShY�tc[2r�`prmdfVQ]\`aSs]�`á� � tQ[WVQ]\`aSs]mVQ]�Ss¢cdh¢c`azp`¤Y)y
Shg$dWtLyLVESCY�tQ[¦ru`{r�`{r/Xcr�XcdCzazpy¡`pb¥Y�[2]�VQ]\[�Y\[2e�dCr/Y�tQ[�Vc]�Ss¢cdh¢Q`pza£
`aY)y�Y�tcdhY�Y\tQ[Wt¥yLV�ShY\tQ[2r�`pr�eZ[¦r�_5]�`p¢E[¦r�Y\tQ[>Y�]\XQ[WruSsXQ]\_5[	SCgnd
VcdC]uY\`p_5XQzpdC]GeQd�Yxd�ru[5Y2� Å YG`{rG_5za[¦dh]WY�tEd�YGY\tQ`prGVQ]�Ss¢cdh¢c`azp`¤Y)y
eZ`{r)Y\]�`p¢QXZY\`aSsbGS�wC[2]TdCzazEt¥yLV�ShY\tQ[2r�[2rT`prTwC[2]�yWeZ`��G_�XQzaYTY\S _2dhza£
_�XczpdhY�[C��lnwC[2bK`ab=]\[2ruY�]\`{_©Y�[¦e�tLy¥V�ShY\tQ[2r�`{r�r�VcdC_5[2r2}QY�tc[�Y\dsru�
`{rTXEruXcdCzazpyª`pbsY\]\ds_©Yxdh¢Qzp[�dCbce¡dCVQVQ]\S|ÉZ`aUªd�Y\[�VQ]\`aSs]TVc]�Ss¢cdh¢Q`pza£
`aY)yWeQ`pruY�]\`a¢cXZY�`pSCbcrTdh]\[�Xcr�[2e ����rTeZ`{r\_�Xcr\ru[¦eW`abf^L[2_�Y�`pSCb%�c�a�s}
Y�tc[ q=q Ø�Y\[2_xtQbc`pÇ¥XQ[¦r�XZY�`pzp`a�2[%d=^LtcdCbQbQSCb�SsVZY�`pUªdhzn_5SLeQ[
g¨SC]mdGos`aws[5b=tLyLV�ShY�tc[2r�`pr�ruVEdC_�[s}�Xcru`pbQof`¤Y�Y�Sf_�Ssbcr)Y\]�XE_©Y�dCb
[5bE_�SZeZ`pbQoWg¨SC]/[¦dC_xtft¥yLV�ShY\tQ[2r�`pr2� � tQ[�UW[¦r�r\dhos[�zp[5bcohY�tfg¨Ss]
[2ds_xt�tLyLVESCY�tQ[¦ru`{r�r�[5]\wC[¦rAdsr�dCb	dhVcVQ]�S|ÉZ`pUªd�Y�`pSCbmY\S�Y\tQ[�bQ[5oC£
d�Y\`aws[ªzaSsosdC]�`aY�tQUÌY�S�Y�tc[G¢cdCr�[%ÞfShg�Y�tc[GtLy¥V�ShY\tQ[2r�`{r5� Y\]�Xc[
VQ]\`aSs]kVQ]�Ss¢cdh¢c`azp`¤Y)ys�
��_�SsU>UWSsb	dh]\oCXQUW[2bsY�dho¥dh`pbcr)Y�®kd|yC[¦ru`{dhb�`pbZg¨[5]\[5bE_�[�U>[5Y�tZ£
SZeQrf]�[2wCSszaws[2rfdh]\SCXQbce�Y�tQ[Är�[5zp[2_©Y\`aSsbÍSCg zpXceZ`{_�]\SCXcr¡VQ]\`aSs]
VQ]\SC¢cdC¢Q`pza`aY)y eQ`pruY�]\`a¢cXZY�`pSCbcr2� ÓcSC]¾[5ÉQdhUWVQzp[ Î�r�`aUW`pzpdC]�Y\S
Y�tEd�YGoC`pwC[2b�¢¥yÚÜ�SsUW`abQosSsrKÎÊÜ�SsU>`pbQosSsrK�¦ÐCÐCÐ¥ÒuÒ�}Tr�XQVQV�Ssr�[
j�[>o¥d|wC[ SCbQ[>Vcdh]�Y�`{_�XczpdC]meQ[2_�`{r�`aSsb=Y�]\[5[Wj/`aY�t«SCbQ[WUW`pzazp`aSsb
bQSZeZ[¦rGd«VQ]�`pSC]ªSCg�ßc� ×Q}�dCbce8Y�tQ[2b�dCzazpSZ_5dhY�[2e8[2Ç¥XcdCz/VQ]\`aSs]
VQ]\SC¢cdC¢Q`pza`aY)ymY�SmdhzpzZ]�[2Uªdh`pbQ`abco�Y\]�[2[2r2� � tQ`{r�jTSsXQz{e�]\[2r�XQz¤Y�`pb
Y�tc[ q=q Ø�`abZg¨[2]�[2bc_�[�Y�[2_xtcbQ`pÇ¥XQ[¦r�dCbce�UWSsruY�®kd|yC[2r�`{dhbf`abZ£
g¨[5]\[5bE_�[TY�[2_xtcbQ`pÇ¥XQ[¦rASCgiY�[2b	`pbZg¨[5]\]�`pbQo�Y�tQ`{r�tLy¥V�ShY\tQ[2r�`{rAos`aws[5b
d�w�dC]�`p[�Y)ymShg�eQd�YxdQ� Å Y�tcdsr�¢�[5[2b dC]�osXQ[2eªÎÊÜ�SsU>`pbQosSsr��2ÐsÐCÐsÒ�}
Y�tEd�Y$¢Ly�tcd|wL`pbQo�d�eQ[2_�`{r�`aSsb	Y\]�[2[�SCg�r�Xc_xtªd�zpdC]�os[TbQSZeZ[/_2dh]�£
eZ`pbcdhzp`aY)y	¢�[5`pbQo�ru[2za[¦_©Y\[2e }CY�tcdhY���_x�¥tEdhU�� r���dh�5Ss]�tcdCr�¢�[5[2b
wL`aSszpdhY�[¦e ��®kd|ys[2r2� r$Y�tQ[2SC]\[5U�}s`pbG`aY\r�ru`pUWVQzp[2ruYTg¨Ss]�U�}¥UWdC�C[¦r
bQS�]\[2ruY�]\`{_©Y�`pSCb�`pb�VQ]\`pbc_�`pVQzp[$SCb�Y\tQ[$Y)yLV�[$ShgQVc]�`pSC]:Vc]�Ss¢cdh¢Q`pza£
`aY)y	eZ`{r)Y\]�`p¢QXZY\`aSsb�Y�tEd�Y�`pr�_xtcSsr�[5b:��ã�S�j�[5wC[2]2}|®kd|yC[¦ru`{dhb�VctQ`¤£
zpSsr�SCVQtLyKruXcoCoC[¦r)Yxr�Y\tcd�YmY\tQ[ªru[2za[¦_©Y�`pSCbÃShg$Y\tQ[WVQ]\`aSs]�VQ]\SC¢Q£
dh¢c`azp`¤Y)y8eZ`pruY�]\`p¢QXZY�`pSCbÚ`{rª`aUWV�SC]�Y\dCbsY¦� � tc[�r�[5zp[2_�Y�`pSCbÚShgmd
VQ]\`aSs]:VQ]\SC¢cdC¢Q`pza`aY)y�eZ`{ruY�]\`a¢QXQY�`pSCb	dsr:eZ[2r\_�]\`p¢E[¦e�dh¢�S�wC[�j�SCXQz{e
SCbczay�[5wC[2] ¢E[nUWdseZ[�`agLj�[�Y�]\XQzpy�¢�[5zp`p[5wC[¦e�Y�tcdhY:Y�tQ`{r tLyLVESCY�tZ£
[2r�`{r5}�j/`¤Y\t�SCbc[GUW`azpza`pSCbÄbcSLeQ[2r2}�ds_©Y�XEdhzpzay�eZ`{e�SL_2_�XQ] j/`¤Y\t
VQ]\SC¢cdC¢Q`pza`aY)yÃSCg�ßQ� ×Z� Å bÄY\tQ`prW_2dCr�[C}�`pb8d=UW[¦r�r\dhos[Gza[2bQohY\t
g¨]xdhUW[5j�SC]\��}¥j�[�j�SCXQz{e�eZ[2r\_�]\`a¢�[mY�tc[�t¥yLV�ShY\tQ[2r�`pr�j/`¤Y\t�dCb
SCVQY�`pUWdCzT[2bc_�SZeZ`pbQo=SCg�SCbQ[¡¢Q`aY2� � tc`pr>eZSL[2r bQShYWeZ`{r�dCoC]\[5[
j/`aY�t«��_x�LtcdCUf� r���dC�5Ss]/`ab±dCbLy%jkd|yC}EdsrkY�tc[	UWSsruY�VQ]\SC¢cdh£
¢Qzp[�tLyLVESCY�tQ[¦ru`{rTtcdCr$Y�tQ[�ru`pUWVQza[¦r)YkeZ[2r\_�]\`pVZY�`pSCb:����r�r�`aosbQ`pbQo
zpXceZ`{_�]\SCXcr/Vc]�`pSC]�Vc]�Ss¢cdh¢Q`pzp`¤Y\`a[¦rkY�SGtLyLV�ShY�tc[2r�[2r2}ceZ`{ru]\[5o¥dh]xeL£

`pbQo=SCXc]�¢E[2za`p[�g�`ab�Y\tQ[5`p]�Y\]�XQ[%VQ]�`pSC]	VQ]�Ss¢cdh¢c`azp`¤Y\`a[¦r5}�j�SCXQz{e
tcd|ws[mY�Sª¢�[�wC[2]�yfr)Y\]�SsbQoCzpy%Ç¥XQ[2ruY�`pSCbc[2e�`pbKVQ]\ds_©Y\`p_5[C��^ZXc_xt
d�Y�Y�[2U>VQY�[2efr\dh¢�ShY\dCoC[�_�SCb¥Y\]\dseZ`p_�Y\rT¢ESCY�tf®�d|ys[2r�`pdCbGVQtQ`pzpSsru£
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Shgk®kd|yC[2r�`{dhb=`pbZg¨[5]\[5bE_�[C}Aj/tQ`p_xt«[5bEeZ[2d|wsSC]xr�Y\SfXEru[WVQz{dhXcr�`a£
¢Qzp[�]\dhY�tQ[2]	Y\tcdhbÚzaXEeZ`p_5]�SsXcr>VQ]\`aSs]\r2�¾^L[5[ÄÎÊØ:`pbceZzp[5yÀ�¦Ð¥ÛhÞQ}
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SCb%Y�tQ[�r�[5zp[2_�Y�`pSCbfShg�®kd|yC[¦ru`{dhb%VQ]�`pSC]xr�dhbcef^L[2_�Y�`pSCbfÔc�p��g¨Ss]
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� �±» � Á«¹Ã·ZÁ �
�4� ��� � ·QÁ � ¹Ã·Z¼¾¸ ¼	�
¼ÚÁ�
'& � �
� � » ��� ¼�»

Å bÄY\tQ[¡Vc]�[2w¥`pSCXEr	r�[2_©Y\`aSsb:}�Y�tQ[foC]\SCXcbceZ`pbQosr�SCg���_x�LtcdhU�� r
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_�`{r�`aSsb%Y\]�[2[2r2�

� H�) � 0;C 1¦?21k?GI 578�090 0�I�C ? � 1�I��
ÓQSs]�eZ[2_5`pr�`pSCbfY�]\[5[¦r5}ZY\tQ[5]\[�dh]\[�g¨SCXQ]/[2za[2UW[5b¥Y\rkY\SG_�Ssbcru`{eZ[2]
j/tQ[2bÄ[5bc_5SLeQ`abQo�Y\tQ[5`p]	UW[¦r�r\dhos[>`pb�dhb q=q Ø�g¨]\dCUW[5j�SC]\�
Î ´ dhzpz{dC_�[�dhbce ° d�Y�]\`{_x�¡�¦ÐCÐC�c}¥à�XQ`pbQz{dhb%dCbce%�/`pwC[¦r)Y��2Ðs�CÐsÒ��� tQ[¦ru[�dh]\[e$
���B$LY�tQ[m[5bE_�SZeZ`pbQo SCgAY\tQ[�r)Y\]�Xc_�Y�XQ]\[�Shg:Y\tQ[�Y�]\[5[�£�Y\tQ`{rk`abZ£
wCSszaws[2r�[2bc_�SZeZ`pbQo�j/tQ[5Y�tQ[2]Td�bcSLeQ[�`prTd�zp[2d�g Ss]ndhbª`pb¥Y�[5]\bcdCz
bQSZeZ[s�
���/$c`pr�Y�tQ[�z{dh¢�[5zp`pbQoªShg�[2ds_xtf`pb¥Y�[2]�bcdCzAr�VQza`aY�bQSZeZ[�j/`aY�t=dCb
d�Y�Y�]\`a¢cXZY�[s�
���/$�`pb [¦dC_xt>za[¦d�g�bQSZeZ[�Y�tQ[2]�[k`{r�Y�tQ[k[2bc_�SZeZ`pbQomShgEY�tQ[/VQ]\SC¢Q£
dh¢c`azp`pruY�`{_�VQ]\[2eQ`p_�Y�`pSCb�dCr\r�SL_5`pdhY�[¦e�j/`aY�t	[2dC_xt�_2d�Y�[2oCSs]�ys� � tQ`pr
_�SsUWVQza[5Y�[¦r�Y�tQ[�[2bc_�SZeZ`pbQoªShg�Y�tQ[�tLyLV�ShY�tc[2r�`pr2� c

Þ-$2Ó�`pbcdhzpzpyC}|Y�tc[5]\[$`prAY�tc[n[5bE_�SZeZ`pbQo�SCg¥Y\tQ[T_2d�Y\[5oCSs]�y�ShgQ[¦dC_xt
Y�tc`abQoE}LXcru`pbQo	g¨SC]�[2dC_xt¡d	_�SZeZ[�¢cdCr�[2eGSCbªY\tQ[�Vc]�Ss¢cdh¢Q`pzp`pruY�`{_
VQ]\[2eZ`{_©Y\`aSsbfdsr�r�SZ_�`{d�Y\[2e¡j/`¤Y\t¡Y\tQ[mY�tc`abQoE� r�Y\]�Xc[�_5d�Y\[5osSC]\yC�
�Â_�SsU>Vcza[5Y�[m`abLws[2ruY�`posd�Y\`aSsbGShg�Y�tQ`{rk[5bE_�SZeZ`pbQoW`prkeZ[¦r�_5]�`p¢E[¦e
`pb ´ dhzpz{dC_�[�dCbce ° dhY�]\`p_x�=Î ´ dCzaz{dC_5[�dhbce ° d�Y\]�`{_x���2ÐsÐC�sÒ��
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z{d�Y�`pSCbErutQ`pV>g¨SCXQbEeW¢E[5Y)jT[2[5b>Y�tQ[�_�SCUWVQzp[�Y\[/UW[2r\r�dCoC[kza[2bQohY\t
Î¨VEdh]�Y\rª�¦dQ}p�5¢:}p�2_>dhbceÄÞsÒ�dCbce ¯ ]\`aost¥Y\²
# ¯ j/]\SCbQo¥²ªV�[5]x_�[5b¥Y�£
� å�æsç�÷5ïuõsç\ïTéìô � æ¥éìûuæWó)æ¥çxèêç�ûx÷2ë�öZ÷¦ô¥ç\ôhó)èTî5ï)ç�î�ïêïuî2ô¥ý2ç©õªéìôó)æ¥ç�ë�çxèêè)î2ý2ç�ôsçxç©õ	ô¥÷2ó$ôsçxûxçxèêè)î�ï)éìí��>ñZç �©îhð��xñcð �\û �



dhos[	[2]�]\SC]¦� � tQ[ªeZ`pruY�]\`p¢QXZY�`pSCbÃShgTY�]\[5[2r�S�wC[2]�Y\tQ[WUW[2r\r�dCoC[
zp[5bQoCY�t�eQSCUªdh`pbÀ`{r¡dCzpr�S¾VQzpShY�Y�[¦e � � tQ[ÃUW[¦r�r\dhos[=za[2bQohY\t
SC¢Q§)[2_©Y\`aws[�g¨XQbc_�Y�`pSCb=tEdCr�_5SCb¥Y�`pbLXQSCXEr�w�dhzpXQ[2r2}�dhbce�g¨Ss]�Y\tQ`pr
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Shg�UW[2r\r�dCoC[	zp[5bcohY�tA� � j�[5b¥Y)yK[2Ç¥XcdCz�`ab¥Y\[5]\w|dCzpr�tcd|ws[ ¢�[5[2b
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U	XcUµ_5dC]\eZ`pbcdCza`aY)yWj�dsrkÞCßQ���ºbQShYxdh¢Qzp[mrutQ`agiY/`ab¡Y�tc[�eZ`pruY�]\`a£
¢QXZY\`aSsbWShg�Y�]\[5[2r�g¨]\SCUËÓ�`poCXc]�[m�/`{r�ru[2[5bWj/tQ[5b Y�tc[�UW[2r\r�dCoC[
zp[5bQoCY�tG`{rTdCVQVQzp`a[¦eG`pb%Ó�`aosXQ]\[�ÞZ� � tQ[�_�Ss]�]\[5z{d�Y\`aSsb>¢�[�Y)j�[5[2b
UW[2r\r�dCoC[�zp[5bcohY�t¡dhbceªV�[5]x_�[2b¥Y\dhos[�[5]\]\SC]neZSL[¦rnbQSCYng¨SszazpS�j�d
r�U>SLSCY�t±UWSsbQShY\SCbQ`{_	_5XQ]�ws[C}:dCz¤Y\tQSCXQost=`aY�_5[5]�Y\dC`abQzpyKrutcS�j�r
dmV�Ssr�`¤Y\`aws[�_�Ss]�]\[5z{d�Y\`aSsb dCr$`abceQ`p_2d�Y�[¦eW¢Ly SsXQ]�za[¦dCruYu£êr�Ç¥XcdC]�[¦r
]\[5oC]\[2r\r�`aSsbª­QY2�
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� tQ[¡[�ÉZVE[2]�`pUW[5b¥Y\r>_�SsbceZXc_�Y�[¦eÄ¢Ly q XQ]�Vct¥yÄdCbce ° dh�2�2dCbQ`
Î q XQ]�Vct¥y�dhbEe ° dh�2�2dhbc`��2ÐsÐhÔ¥Òm_5SCbcr�`{eZ[5]�SsbQzpy�_5SCbcr�`{r)Y\[5b¥Y
eZ[¦_�`{ru`pSCbWY\]�[2[2r2}hg¨SC]Tj/tQ`{_xtªjT[�Vc]�[¦ruXQUW[kY\tQ[�g¨SszazpS�j/`abcok§)Xcr)£
Y�`a­E_2d�Y�`pSCbA�n�/[�£ `aY�[5]xd�Y\`abcoªÑ�SLSZe � r�eZ[5­cbQ`aY�`pSCb�Shgn��_x�LtcdhU�� r
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� dh�L`abco¡Y\tQ`{r�`ab¥Y\[5]\VQ]�[5Y\dhY�`pSCb:}�Y\tQ[Gru[5Y�Shgk_�SCbEru`{r)Y\[5b¥Y�eZ[2_5`¤£
r�`aSsbGY�]\[5[¦r�`pr/_5[5]�Y\dh`pbQzpyGd r�[�Ykg¨Ss]�j/tc`p_xt=��_x�LtcdhU�� rT��dC�5Ss]
dhVcVQza`p[2r2}:j/`aY�t MªÎON<� L � Ò>��MªÎ�N<� L��¦Ò�g¨SC]�dhzpznL � dhbEe�L��
`pb¡Y\tQ[�r�[�Y2}Eru`pbc_�[;MªÎON<� LÃÒn�Ý��g¨SC]�dCzaz2L `pbfY�tQ[�r�[�Y¦�
®kd|yC[¦r5� r/Y\tQ[5Ss]�[2U r�XQosoC[2ruY\r�Y�tEd�Ym`¤gnj�[	tEd|wC[ d¡ru[5Y�SCgntLy¥£
V�ShY�tc[2r�[2r�j/`aY�t�_5SCbcruY\dCbsY�zp`p�C[5zp`ptQSLSLe:}:Y�tc[5b�Y�tc[GVES¥r)Y\[5]\`aSs]
VQ]\SC¢cdC¢Q`pza`aY)yWShg�d tLy¥V�ShY\tQ[2r�`{r5}LoC`pwC[2b%r�SCUW[�eQdhY\dc}¥¢�[2_5SCUW[2r
d%r�`pU>Vcza[>U	XQzaY�`pVQzp[ SCg$`¤Yxr�VQ]�`pSC]�VQ]\SC¢cdC¢Q`azp`aY)yC� Å b±Y�[2]�Uªr�Shg
Y�tc[ UW[2r\r\dhoC[	za[2bQohY\t=ShgTd%tLy¥V�ShY\tQ[2r�`{r5}EY�tQ`{r�Y�]xdhbcr�z{d�Y�[¦r/Y\S
r�[5zp[2_©Y\`abcomY�tQ[/tLyLVESCY�tQ[¦ru`{r�j/`aY�t>Y�tc[�rutcSC]�Y�[2ruY�[5bc_5SZeZ`abco�SC]¦}
`pb¡SCY�tQ[2]Tj�SC]xeQr2}sY\tQ[mtLy¥V�ShY\tQ[2r�`{rTj/`aY�t%Y�tQ[�r�tQSC]�Y�[¦r)Y ¯ ­E]\ruY
VcdC]uYx²>Îu�2dc}a�2¢WdCbcef�2_¦Ò�Shg�Y�tQ[ q±q Ø�UW[2r\r�dCoC[C� Å bªVQ]xdC_©Y\`p_5[
tQS�j�[5ws[5]¦}LY�tQ`{r�`{r�bQSCY�VQ]\[2_5`pr�[5zpyGY\tQ[	_5dsru[s� � tc[	eZ[�­EbQ`¤Y\`aSsb
Shg�dW_�SCbEru`{r)Y\[5b¥Y�eZ[2_5`pr�`pSCb¡Y�]\[5[m]�[¦Ç¥XQ`a]\[2r�Y\tcd�Y/`aY�tcd|wC[�SCbczay
VQXQ]\[nzp[2d|ws[2r2}5Y\tcd�Y�`{r5}¦Y�tc[nY\]�[2[nUªdh�s[2r:Vc]�[¦eZ`p_�Y�`pSCbcrAS�wC[2]:Y�tc[
eQdhY\dWj/`aY�tKVQ]\SC¢cdC¢Q`pza`aY�`p[2r���dCbceKßQ� Å bKdGr�`aUWVQzp[�[�ÉQdhUWVQzp[C}
r�XQVQV�Ssr�[>j�[ªXcr�[WSCbQ[Gr�Xc_xt�_�SCbEru`{r)Y\[5b¥Y�Y�]\[5[>Y\S=_�SCbEr)Y\]�Xc_�Y

d�ã�XZ¬�UªdCbG_�SZeZ[/g¨Ss]$Y�tc[�VQXQ]\VES¥ru[�Shg�Y�]xdhbcr�UW`¤Y�Y�`pbQo�g¨XZY\XQ]\[
eQdhY\dQ� Å b�Y�tc`pr�_5dsru[s}¦dCb¥y�`pbc_�Ss]�]\[2_�Y�zpy�_�z{dCr\r�`¤­c[¦e�eQd�Yxd�j�SCXQz{e
]\[2Ç¥XQ`p]�[GdCbÄ`abZ­EbQ`¤Y\[%bLXQU ¢E[2]	Shg/¢Q`aY\r�Y�S=¢�[GY\]\dCbcr�U>`aYuY\[2e �
RTzp[2dh]\zpyC}��2ßCß !,VcXQ]�[%VQ]�[¦eZ`{_©Y�`pSCbEr	r�tQSCXQz{e�¢�[%UªdCeZ[¡j/`¤Y\t
[�ÉLY\]�[2U>[�_2dh]\[C}Z`ag�dhY/dCzazá�
Å b=VQ]xdC_�Y�`{_�[s} q=q Ø�Y�[¦_xtQbQ`{ÇsXc[2r�UWdC�C[�VQ]\[2eQ`p_�Y�`pSCbcr�SCbKg¨XZ£
Y�Xc]�[>eQd�YxdGj/`aY�t±r�SCUW[	Vc]�Ss¢cdh¢Q`pzp`¤Y)yfoC]\[2dhY�[5]�Y�tcdCb=�5[2]�SE� Å g
j�[�tcd|wC[ l�� Y\]\dC`abQ`pbQoªeQdhY\d>g¨SC]�_5zpdsr�r��,Y�tQ[2b�jT[�VQ]\[2eQ`p_�Y
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j/tQ[2]�[�� dhbEe f dh]\[�Y�tQ[�bLXQU ¢E[2]�Shg�Y�]xdh`pbQ`pbQoª[�ÉQdCU>Vcza[¦r
dhbEeÄ_�z{dCr\ru[¦r�]\[2r�VE[¦_©Y�`pwC[2zayÚÎ ´ dhzpzpds_�[%dCbce�Óc]�[2[5Uªdhb��¦ÐC�¥ÛZ}
´ dhzpzpds_�[�dhbEe>Ü�S�j�[/ÞCßCßsßsÒ©� Å YT_5dCbW¢E[�r�[5[2b:}hY\tcd�Y$Y\tQ[/SCbczayY�`pUW[��2ßsß
!ºVcXQ]�[/Vc]�[¦eZ`p_�Y�`pSCbcr�j�SCXczpe>¢�[�UªdCeZ[/`{r�j/tQ[2bWdCb
`pbZ­cbQ`aY�[%dCbce«VQXQ]\[ªY�]xdh`pbQ`pbQoKeQd�YxdKru[5Y	`{r�d|w�dh`pzpdC¢Qza[s�%��r	d
]\[2r�XQz¤Y¦}h`aY�`{r�g¨SCXcbce�Y\tcd�Y$VEdh]�Y�Þ�ShgEY�tQ[ q=q Ø¡UW[¦r�r\dhos[C}|Y�tc[
[5bE_�SZeZ`pbQoWShg�Y�tQ[�eQdhY\d>oC`pwC[2b%Y\tQ[�tLyLVESCY�tQ[¦ru`{r5}Z`{rkbQSCY�_�SCbQ£
ruY\dhb¥Y/dC_5]�S¥r�r$Y�tQ[mruVEdC_�[�Shg�_�SCbEru`{r)Y\[5b¥Y�eQ[2_�`{r�`aSsbGY�]\[5[¦r5}¥¢QXZY
`{r�dGg¨XQbc_©Y\`aSsb=Shg�Y\tQ[WeZ`pruY�]\`p¢QXZY�`pSCb±ShgneQdhY\dG`pbKY\tQ[ zp[2d|ws[2r2�
ã�S�j�[5ws[5]¦} Y�tc[¡_�Ssb¥Y�]\`a¢QXQY�`pSCb�Shg/VcdC]uY ÞfSsb�Y�tQ[%_5SCUWVQzp[�Y\[
q=q Ø�UW[¦r�r\dhos[�`{r/ruUªdCzazAdCbce¡bQ[2dC]�_�SCbEr)Yxdhb¥Y2�
� tQ[ª`{eZ[2d�SCg�§)XEeZoC`pbQo±dfVQ]\[2eZ`{_©Y\`aSsb�¢cdCr�[2e«SCb�`aY\r�[2bc_�SZeL£
`pbQo>_5SsruY�_2dhb%¢�[�[�ÉLY�[2bceZ[2e%Y�S Y�tc[�_5SCb¥Y�[5É¥YkShgAY�tQ[m_�XQ]\]\[5b¥Y
VQ]\SC¢Qzp[5U�� Å YT_5dCbª¢E[�r)Y\]�SsbQoCzpy	dh]\oCXc[2e Y�tcdhY$Y�tc[�zaSsosdC]�`aY�tQU
Shg/VQ]\SC¢Edh¢Q`pza`aY)y«¢Q`¤Y>r�_5SC]\[ªVQ]�S�wL`{eZ[2r	dK¢E[5YuY\[5]WeZ`pr\_�]\`pU>`pbcdh£
Y�Ss]�Shg�Y�tc[ªVE[2]ug¨Ss]�UªdhbE_�[WShg/d�tLy¥V�ShY\tQ[2r�`{r5� Å b«Y\tQ`pr _5dsru[s}
`pbcr)Y\[2dse¡SCg�Xcru`pbQoGdWV�[5]x_�[2bsYxdhos[�[2]�]\SC]¦}Zj�[�r�_5SC]\[�[¦dC_xt�tLy¥£
V�ShY�tc[2r�[2r�¢LyfoC`pwL`abQoª`aY a�zpSCo c Î���Ò/¢Q`aY\r�g¨SC]�[¦dC_xtfY�[¦r)YmeQd�Yxd
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��_x�LtcdhU�� r���dh�2SC]�tcdCrf¢�[5[2bÂd�eZ[2¢cd�Y\[2eÍY�SsVQ`p_Ãg¨Ss]�_5[5bZ£
Y�Xc]�`p[2r2}Zj/`¤Y\tfY�tQ[�eZ[2¢cd�Y\[�[�ÉLY�[2bceZ`pbQo>Y�S>Y�tQ[�eQ`pr\dhos]�[2[5UW[5b¥Y
SCbÚY\tQ[KjTSs]\ecr	Y\tcd�Yf��_x�LtcdCU dC_�Y�XcdCzazpy¾r�VESs�C[s��RTza[¦dh]\zays}
Y�tc`pr�UªdC�C[2r�_5SCbcruY�]\Xc_©Y\`abcomdCb `pb¥Y�[2]�VQ]\[�Yxd�Y\`aSsb	Shg:��_x�LtcdhU�� r
��dC�5SC]ª`pb�Y�tc[Ã_�Ssb¥Y�[�ÉLYGSCgmUªds_xtQ`abc[Kza[¦dh]\bQ`abco�dÄeZ` �G_5XQz¤Y
Y\dsru���$�/[5g¨[5]\]�`pbQo>Y�Sª`aY\r�_�SCUWUWSCbczayfdC_5_5[5VZY\[2e%Y�]xdhbcr�z{d�Y�`pSCb $
¯ VczaXQ]xdhzp`aY)y�r�tQSsXQzpe±bQShYm¢�[Wdsr�r�XQUW[2e±j/`¤Y\tQSCXQY�bQ[¦_�[¦r�r�`¤Y)yZ²c}
j�[T­Ebce>Y�tcdhYndm_�zp[2dh]�Uªd�Y\tQ[5UªdhY�`{_5dhzc`ab¥Y�[2]�Vc]�[5Y\d�Y\`aSsb	`{r�bQSCY
SC¢LwL`pSCXcr2����_x�LtcdCU�� rª��dC�5Ss]Wr�[5[2Uªr>Y�SÄruXcoCoC[¦r)YWY\tcd�Yªj�[
r�tQSCXQz{eÚVQ]\[�g¨[5]GdÄr�`pU>Vcza[2]ªt¥yLV�ShY\tQ[2r�`prGj/tQ`azp[�Y�tc[K¢E[2bQ[�­QY



Shg�Y\tQ[	]\[2eQXc_�[¦e=_�SsU>Vcza[5ÉL`aY)yf`pr�bQShY�SCXZY)j�[5`poCtc[2e�¢LyKdGeZ[�£
_�]\[2dsru[/`pbWY�tc[�oCSLSZeZbQ[¦r�r$Shg ¯ ­QYx²mShg�Y�tc[�tLyLVESCY�tQ[¦ru`{r5� � tcdhY
`{r5}EjT[�Vc]�[5g¨[5]�dªr�`aUWVQzp[5]�tLy¥V�ShY\tQ[2r�`{r/j/tQ`pza[�Y\tQ[	_5SCU	¢c`abQ[¦e
_�SsUWVQza[5ÉZ`¤Y)yfShg$`aY\r�eZ[2r\_�]\`pVZY�`pSCb=dCbce�Y�tc[ eQdhY\dªos`aws[5bK`aY2}�`pr
r�tQSC]�Y�[2]nY\tcdhb¡Y�tcdhY/ShgAY\tQ[�_�XQ]\]\[5b¥Y�tLyLV�ShY�tc[2r�`pr2� � tQ`prkbc[5j
`pbsY\[5]\VQ]\[�Y\dhY�`pSCbÄSCgm��_x�LtcdhU�� r	��dC�5SC] `pr>d=os[5bQ[2]\dCza`p�2dhY�`pSCb
Shg�Y�tcdhYGoC`pwC[2b¾¢LyÚÑ�SLSZe�ÎáÑ�SLSLe��2Ðs�C�¥Ò©}$Y\tQ[�`ab¥Y\[5]\VQ]�[5Y\dh£
Y�`pSCbK`{r�[2Ç¥XQ`pw|dCza[2b¥Y�Y�S¡Ñ�SLSZe � r�`pb�Y�tQ[>_5dsru[�j/tc[5]\[mY�tQ[>ru[5Y
Shg�t¥yLV�ShY\tQ[2r�[2r�_�Ssbcru`{eZ[2]�[¦eWtcdCr�_�Ssbcr)Yxdhb¥YTzp`p�C[5zp`ptQSLSLe:� � tc[
q `pbQ`pU	XQU q [¦r�r\dhos[$Ø:[2bQohY\t	VQ]\`abE_�`pVQza[�dC_2_�[2r\r�[2r�Y\tQ`pr�Y\]\dseZ[
Sh¬Ä¢�[�Y)j�[5[2bKY�tQ[W_�SsUWVQza[5ÉZ`¤Y)y�Shg�Y\tQ[>t¥yLV�ShY\tQ[2r�`pr�dhbEeKY�tc[
zp`a�s[5zp`atQSLSZe=SCg�Y�tQ[WtLyLVESCY�tQ[¦ru`{r�oC`pwC[5bÃruSsU>[WeQdhY\dQ� � tQ`{r�`pr
dC_xtc`a[2wC[2e¡¢Ly%_�SsUWVcdh]\`abco>tLyLV�ShY�tc[2r�[2rkXcr�`abco Y\tQ[�Y)j�Sh£ Vcdh]�Y
[5bE_�SZeZ`pbQo�Shg Y\tQ[�tLyLV�ShY�tc[2r�[2rndCbce>Y�tc[�eQdhY\d�os`aws[5bWY�tc[�tLy¥£
V�ShY�tc[2r�`pr>Î¨]\[�g¨[2]m^L[¦_©Y\`aSsb±�sÒ�� Å b=Y\tQ`{r�r�[2_�Y�`pSCb:}�Y�tc[	V�[5]�g¨SC]�£
Uªdhbc_5[WShg�Y�tQ`{r�bQ[2j `pbsY\[5]\VQ]\[�Y\dhY�`pSCb«j/`azpz�¢�[ª`abLwC[¦r)Y\`ao¥d�Y\[2e
Y�tc]�SsXQoCt�dWru[2]�`p[2rkSCg�[�ÉZV�[5]\`aUW[2bsYxr5�
� tQ[GUªdh§)SC]	_5SCbcr�[2Ç¥XQ[2bc_�[ªSCg�Y\tQ`{r	bQ[2jÖ`ab¥Y�[2]�Vc]�[5Y\d�Y\`aSsb�Shg
��_x�LtcdhU�� rm��dh�2SC]mSCbÃY�tQ[ª[5ÉZVE[2]�`pUW[5b¥Y\dCz�`pbLwC[¦r)Y\`ao¥d�Y�`pSCbÃ`pr
Y�tEd�YTj�[�dC]�[�bQS�jÀ_�Ssbc_�[2]�bQ[¦eWj/`¤Y\tªY�tc[�_5SCUWVQzp[�Y�[�ruVEdC_�[�Shg
eZ[¦_�`{ru`pSCb�Y\]�[2[2r2}EdhbEe�bQShY�SCbQzpy%Y\tQSsr�[	_5SCbcr�`pruY�[2b¥Y�j/`¤Y\tKY�tc[
Y�[¦r)Y%ecd�Y\dc��l�ÉZVE[2]�`pUW[5b¥Y\dhY�`pSCbÚj/`¤Y\tÚY�tQ[KbQSZeZ[=_2dh]xeZ`pbcdhza£
`aY)y«Ss¢Z§)[2_�Y�`pwC[Wg¨XQbE_©Y�`pSCb8]�[¦Ç¥XQ`a]\[2r	d=ru[5Y SCg�eZ[2_5`pr�`aSsb�Y�]\[5[¦r
Y�tEd�Ymtcd|wC[>d%_�SsbcruY\dhb¥Y�za`p�C[2za`ptQSLSZe=oC`pwC[2b±r�SCUW[ eQdhY\dÃÎ¨[C� oc�
Y�tc[>r�[�YmShgT_5SCbcr�`{r)Y\[5b¥Y�Y\]�[2[2rxÒ©� � tQ`{r�`pr�¢�[2_5dCXcr�[	Y\tQ[ bcSLeQ[
_5dC]\eQ`abcdCza`aY)y±Ss¢Z§)[2_�Y�`pwC[Wg¨XQbE_©Y�`pSCb8eZSL[2r�bcShY	`pbc_�Ss]�V�SC]xd�Y\[ªd
UW[2dsruXQ]\[>Shg�Y�tQ[ªosS¥SZeZbc[2r\r�SCg ¯ ­QY\²fShg/dftLy¥V�ShY\tQ[2r�`{r5�ª��r
dÄ]\[2r�XQzaY%`¤Y¡j/`azpz�UªdC�C[KbQS¾eQ`¤¬�[5]\[5b¥Y�`{d�Y\`aSsb�¢E[5Y)jT[2[5b�Y)j�S
Y�]\[5[¦r�j/`¤Y\t¡[¦ÇsXEdhz bQSZeZ[m_5dC]\eZ`pbcdCza`aY)yª[5ws[5b%`ag�SsbQ[�_�Ss]�]\[2_�Y�zpy
_�z{dCr\r�`¤­c[¦r dCzazkSCg�Y�tQ[¡Y�[¦r)YªeQdhY\d«dhbce�Y�tQ[fShY\tQ[5]WeZSL[2r>bQSCY
_�Ss]�]\[2_�Y�zpyG_�z{dCr\ru`ag¨y%dWr�`abQosza[m[5ÉZdCUWVQza[s�
� tQ[>VQ]xdC_©Y\`p_2dhz�`pb¥ws[2ruY�`posdhY�`pSCb=SCg$Y�tQ`{rmbQ[2jÆ`ab¥Y\[5]\VQ]�[5Y\dhY�`pSCb
Shg ��_x�¥tEdhU�� r���dC�5SC]�g¨SCzpzpS�j�r�d�ru`pUW`az{dh]�VcdhY�t	Y�S�Y�tcdhY�Yxdh�s[5b
`pb±Y\tQ[ªVQ]\[5wL`aSsXcrmru[¦_©Y\`aSsb:�>Ó�`poCXQ]\[>Ô�eQ`pr�VQz{d|yLr�Y\tQ[ª]�[¦ruXcz¤Yxr
g¨SC]ª[5ÉZVE[2]�`pUW[5b¥Y\rª`pbc_5SC]\VESs]\dhY�`pbQo±Y\tQ[=_�SsUWVQza[5Y�[=r�VcdC_5[�Shg
eZ[¦_�`{ru`pSCb8Y�]\[5[¦r5� � tQ[K[5ÉZVE[2]�`pUW[5b¥Y\rªdC]�[�ShY\tQ[5]\j/`{ru[�`{eZ[5bZ£
Y�`{_5dCz:Y\SªY�tQS¥ru[�_5SCbceQXc_©Y\[2e�`pb±^L[2_�Y�`pSCbKÔc� ÞZ}Ej/`¤Y\t�Y�tQ[>eQd�Yxd
tcd|wL`pbQo/bQS�bcSC`{ru[$Ss]AeZXQUWU y�w�dC]�`{dh¢Qzp[2r2� � tQ[T]�[¦ruXcz¤Yxr g¨SCXcbce
eZ[2U>SsbcruY�]xd�Y�[�d�r�UWS¥SCY�tQ[2]�]\[5z{d�Y\`aSsbcr�tQ`aV	¢E[5Y)jT[2[5b�Y\tQ[�U>[¦r)£
r\dhoC[Kzp[5bcohY�tÀdCbce8Y�tQ[ÃVE[2]ug¨Ss]�UªdCbc_�[KUW[2dsruXc]�[¦r5� � tQ`pr%`pr
UWSsruY�za`p�C[2zayGY�tQ[�]\[2r�XQzaYkSCg�Y\tQ[�oC]\[2dhY�zpyG`pbc_�]\[2dsru[¦eGbLXQU	¢�[5]
Shg/[5ÉLV�[5]\`pU>[2b¥Y\dhzTVESs`ab¥Yxr�Xcr�[2e«Y\S±_�]\[2dhY�[ªY\tQ[GVQzpShYxr5}�dCr	d
tLXQoC[mbLXQU ¢E[2]�Shg�Y�]\[5[2r/Y�tcdhY�dh]\[�bQSCY�_�Ssbcru`{ruY�[5b¥Y/j/`aY�t�Y�tc[
eQdhY\dWdh]\[mbQS�jÀ`pbc_�zpXceZ[¦e¡`pbfY�tQ[�d|ws[5]xdhos[2eª]\[2r�XQzaY\r2��â�[5ws[5]�£
Y�tc[5zp[2r\r5}EY�tQ[¦ru[ ]�[¦ruXcz¤Yxr�eZS¡bQShY�VQ]�S�wL`{eZ[�_�zp[2dC]�r�XQVQV�SC]�Y�g¨Ss]
��_x�LtcdhU�� r/��dh�2SC]¦��� _�zp[2dh]�eQ]�SsVK`ab�Y\tQ[�VQ]\[2eZ`{_©Y\`aws[�[5]\]�Ss]
dhbEe%¢Q`aY�r\_�Ss]�[�`pr/r�[5[2b%g¨Ss]/Y�]\[5[¦rkj/`¤Y\t�U>[¦r�r\dhos[�zp[5bcohY�tErkShg
dh]\SCXcbce �¥×�¢Q`aY\r2}¥r�`aUW`pzpdC]�Y�S�Y\tcd�Ynr�[5[2bª`ab>Y\tQ[�VQ]\[5wL`pSCXcr�[5ÉL£
V�[5]\`aUW[5b¥Yxr5����z{r�Sc}Zd�Y\]�[2bceGSCgAeZ[2_5]�[¦dCr�`abco d|wC[2]\dCoC[/VQ]\[2eQ`p_�£
Y�`pwC[�[5]\]�Ss]$dhbceW¢Q`aY�r\_�Ss]�[�ruY\dC]uY\`abcomg¨SC]$Y\]�[2[2rnj/`¤Y\tGUW[2r\r�dCoC[
zp[5bQoCY�t�SCg�dh]\SCXQbce��sßK¢Q`aY\r>dhbce�_5SCb¥Y�`pbLXQ`pbQoKY�S±Y�tQ[%Y�]\[5[¦r
Shg�UWdhÉZ`aU XQU UW[2r\r�dCoC[�zp[5bcohY�t¡`prkdCosdh`pb%r�[5[2b:� Å bGY�tc[�­c]xruY
_5dsru[¡jT[�_5dCb¾SC¬�[2]>zp`aYuY�zp[�[�ÉZVQz{dhbcdhY�`pSCbÄg¨Ss]>Y�tQ`{r>[5wL`peQ[5bc_5[
dho¥dh`pbcruY	��_x�LtcdCU�� r���dh�5Ss]2� Å b�Y�tQ[%r�[2_5SCbce�_2dCr�[C}�dsr�eZ`{r)£
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_�XEr�r�[2e%`ab%Y�tQ[�VQ]\[5wL`aSsXcr�ru[¦_©Y�`pSCbA}¥j�[�¢�[5zp`p[5wC[�Y�tc[�Y\]�[2bceªY\S
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��rkeZ`{r\_�Xcr\ru[¦eG`pb�^Z[2_©Y\`aSsbf×Q}¥`aY/`prTg¨[2z¤YkY�tEd�YkY�tQ[mr�`a�2[�SCgAY�tc[
Y�]xdh`pbQ`pbQoÄeQd�Yxd�ru[5YG`prªbcShYGdCeZ[¦Ç¥Xcd�Y\[¡g¨Ss]ªY�tc[Kza[¦d�g�eZ`pruY�]\`a£
¢QXZY\`aSsbcr�Y�SGUªdh�s[	dC_2_�XQ]xd�Y\[�VQ]\[2eZ`{_©Y\`aSsbcr�dC¢ESsXZY�Y\tQ[ eQdhY\dc�
Å bfY�tQ[�Vc]�[2w¥`pSCXEr�r�[2_�Y�`pSCb¡Y�tQ[�_5SCUWVQzp[�Y\[mr�Vcds_�[mShg�eZ[2_5`pr�`pSCb
Y�]\[5[¦r�jkdCr�`ab¥Y�]\SZeZXc_5[2eK`pb¥Y�SGY\tQ[	`pbLwC[¦r)Y\`ao¥d�Y�`pSCbA� � tQ`{r�r�[2_�£
Y�`pSCb>[�ÉLY\[5bceQr�Y\tQ[2r�[k[�ÉZVE[2]�`pUW[5b¥Y\r�¢Ly�`pbc_�Ss]�V�SC]xd�Y\`abQo�d�bc[5j
Y�]xdh`pbQ`pbQoªeQd�Yxd>oC[5bc[5]xd�Y�`pSCbfdhzpoCSs]�`aY�tQU��
Å Y¡r�tQSCXczpe�¢�[=V�Ssr\ru`p¢Qzp[KY�SÄXcr�[±r�SCUW[±dC]�¢Q`aY�]xdh]\yÄbLXQU	¢�[5]
ShgkY\]\dC`abQ`pbQo=[5ÉQdhUWVQzp[2r�g¨Ss]�Y\tQ[GVQXQ]\V�Ssr�[GShg�eZ[¦_�`{ru`pSCb«Y\]�[2[
`pbZg¨[5]\[5bc_5[C� ´ tQ[5bÄY\]\dC`abc`abQo«eQd�YxdK`{r�Yxdh�C[2b�g¨]�SsUÿd ¯ ]\[2dCz
j�SC]\zpeQ²�eQd�Yxd�r�SCXc]\_5[C}�`pb	UªdhbLy�_5dsru[¦r5}|Y\tQ[kbLXQU	¢�[5]�Shg�r�dCU>£
VQzp[2r	Y�tcdhYW_2dhb�¢�[�d�YuYxdh`pbQ[2e¾`pr SCbczayÄ_�SsbcruY�]xdh`pbQ[2e�¢Ly�Y�tc[
Y�`pUW[±Y\tcd�Y�`{r¡r�VE[2bceÀo¥d�Y\tQ[5]\`abcoÄY�tQ[�eQdhY\dQ� Å bÍ_5SCb¥Y�]xdCruY
Y�SfY\tQ[ª_�XQ]\]�[2b¥YmUW[5Y�tQSZe±g¨SC]�d�Y�Y\dC`abQ`pbQofY�]xdh`pbQ`pbQo�eQd�YxdQ}:`pb
¯ ]\[2dCzcj�SC]\zpec²�eQd�Yxd	r\dhUWVQzp[2rT`¤Yk`{rn[5ÉLV�[2_�Y�[¦eªY�tEd�Y�Y�tQ[meQd�Yxd
[�ÉQdCU>Vcza[¦r%Uªd|yÚSL_2_�XQ]fUªdhbLyÚY�`pUW[2r�dhbceÀj/`¤Y\t�eZ`a¬�[2]�[2b¥Y
g¨]\[2Ç¥XQ[5bE_�yC����zpr�Sc}�Y\tQ[>ecd�Y\d¡`{r�dh¬�[¦_©Y�[¦e±¢LyfY�tc[ UW[2dsruXc]�[5£
UW[5b¥Y�[5]\]�Ss]�g¨SsXQbce±`abÃY�tQ[W[5ÉLV�[5]\`pU>[2b¥Y\dhz�[¦ÇsXc`aVQUW[2bsY�dCbce



ShgiY\[5b�Y\tQ[	d�Y�Y�]\`a¢cXZY�[¦r/]�[2zpdhY�`pbQoWY�SGY�tQ[	ecd�Y\dªdC]�[mbQSCY�SC¢LwL`a£
SCXEr5�Ýv�r�`pbQo�Y�tQ`{r ¯ ]\[2dhz/j�SC]\z{eQ²�UWSLeQ[5zá}�d�bQ[5j,UW[�Y\tQSZe
g¨SC]ÃeQd�Yxd�oC[5bc[5]xd�Y�`pSCbº`{r±r�XQoCos[2ruY�[2e�j/tQ[2]�[Ä¢LyÂdhbÝdh]\¢Q`a£
Y�]xdh]\y�bLXQU ¢E[2]ªShg�Y�]xdh`pbQ`abco�ecd�Y\d�[5ÉQdhUWVQzp[2rª_5dCb�¢E[=_5]�[5£
d�Y\[2e � � tQ[GUW[�Y\tQSZeÄ`pr oC`pwC[2b�¢¥y«Y\tQ[%r�`aUWVQzp[¡dCzaosSC]\`¤Y\tQU $

]\[5V�[2d�Y/XQb¥Y\`azAr�X �G_�`p[5b¥Y�[5ÉZdCUWVQza[¦r/dh]\[�_5]�[¦d�Y\[2e �
�C����dCbceZSsU>zpy¡r�[5zp[2_�Y�d V�[5]\U	XQY\d�Y\`aSsb�ShgAY\tQ[�d�Y�Y�]\`a¢cXZY�[¦r
Y�Sª_5]�[¦d�Y�[�dWeQdhY\d Y�tQ`pbQoE�
ÞZ��lnw|dCzaXEd�Y�[�Y\tQ[�_�z{dCr\rkShg�Y�tQ[�eQdhY\d>Y\tQ`abcoWdCbcefj/`¤Y\t
r�SCUW[TVc]�Ss¢cdh¢Q`pzp`¤Y)y�dsr�r�`aosb	d�bQSC`{r�y�_�z{dCr\rAY\S�Y\tQ[�eQdhY\d�Y�tQ`pbQoc�
�Q����eQefY�tQ[�ecd�Y\d Y\tQ`abcoWY�S>Y�tQ[mY\]\dC`abc`abQoªr�[�Y¦�

�

´ tQ[2b¡d>eQd�Yxd�Y�tc`abQo>`{r�dh¬�[¦_©Y\[2eG¢LyWbQSs`pr�[C}¥Y�tc[�_5zpdsr�r�dCr\ruSC£_�`{d�Y\[2e�j/`aY�tÄ`aY\r>d�Y�Y�]\`a¢QXQY�[Gws[2_©Y\SC]�`{r	dsr�r�`aosbQ[2e«]xdhbceQSCUWzay
j/`aY�tQSsXZY�]\[�g¨[2]�[2bc_�[	Y�S%Y�tQ[ Y�]\XQ[>w|dCzaXc[C� � tQ`pr�UW[2dCbcr�Y�tcdhY
dCr�Y\tQ[WVQ]�Ss¢cdh¢c`azp`¤Y)yKSCgnbQSs`pr�[>dCVQVQ]\Ssds_xtQ[2r �	Y\tQ[ªeQd�Yxd%¢�[�£
_�SsUW[2r�_�SCUWVQzp[�Y\[5zpyW]\dCbceZSCU���� ¯ eZXQUWU	yZ²�w�dC]�`{dh¢Qzp[�`{rT`abZ£
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