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W�Yci$R´i$V"aOlSn[R�\µV$T���� � ¨�º�emW�X"T�e)y � Z�\
X$w
W)q2X�juRhW�X�YOaOR)j emYOn�lu�
afX�W�YcV$ZpemQSV�|¥e}W�Q^X�W¥W�QSYfe@w<luW�T�R)jSl^w<R&e}V"lST@emR)Z^e�Y~W�Yci{YcW � g � ²"³��
� T�R&em�2yV4���� � \µV"T.� � � ¨§
 � T�R&em�2yL¨�º �,¤¥d�� e)y

P�QSR��ST�V"�FRhT�n[V"W�YOV"Z whluW�|�X"e´emRhW�W�V6"+ t³�w w
hº � T + ( X"e�X
T�R)e�lSacW�V"\5W�QSR�\µV"aOaOV�|}YcZSx´V"�SW�YOn´Y¨v)X�W�YOV"Z�/^V"Z�W�QSR�V$ZSR�Q^X�Z^jsW�Q^YOe
i�X�aOlSR[Yfe�acV�| RhZSV$lSx"Q�W�V£RhZ^e�lST�R�XsQSYOx"Q.juRhW�R&w
W�YOV"Z R���whYcR)Z^w �
V"\ ¤¥d�� e�X�Z^j2q5V$Z°W�Q^R�V"W�QSR)T´Q>X�Z^jLq9YcW´Yfe[eml$��whYcR)Z�W�a � QSYcx$Q
W�V°RhaOYcn[YOZ^X�W�R w)X�Z^juYfjSX�W�R)es|}QSYfw�Q¢X�T�R`acYOb"R)a � W�V�g>R em�^lST�YOV"l>e
gFR)w)X�l^e�R�V"\@X �>V{V$T´n[R&X"e�lST�R)n[RhZ�W´V"\�W�QSRhYOT[�ST�V$�>R)T[n´V"W�YOV"Z2y
� Z^jSRhR)j2qh|}QSR)Z�W�QSR��ST�V"�FRhT2n[V�W�YcV$Zkw<luW�YOe�acV�|,RhT�R)jUW�V�³�w w
�5 � T + ( q
¨&³¥whX"Z^juYfjSX�W�R)e2�>X"e�eLW�Q^R�w<lSW)q&gSluW�\µV"T2W�QSV$e�R�|}QSV�emRr�ST�V$�>R)T�n[V��
W�YcV$Z^e}|,RhT�R@n[R&X"e�lST�R&jsYOZ`gFV�W�Q`g>X�Z^jSe � 5�X�n[V"Z^x[W�QSR�¨&³´w)X�Zu�
juYfjSX�W�R)e � |,R�·^Z^j�W�Q^X�W¥\µV$T�X�aOa�V"\5W�QSRhn W�Q^Rkn[R)X"e�lST�R)j�i�X�aOlSR)e
V"\�W�Q^RhYOT¥i{YOe�Ycg^acR�X�Z>j�T�R)j��ST�V"�FRhT}n[V�W�YcV$Z�X"T�R�YOZ^w<V$n[�^X�W�YcgSaOR"y
�¥V whX�Z>juYOj^X�W�R&e�e�lST�i{YOi"R W�QSR(W�|,V w<luW�e�/7� �  ²$²V
��

V$T8�719 v²u¨�
��{q X�Z>j:"; v³�w w
<º � T + ( y ¤ X"j |,R T�R§��lSYOT�R)j
"+ t³�w w
�
 � T + ( qSV$lST¥lS�S�FRhT�acYOn[Y~W�e¥V"Z�W�QSR ¤¥d�� w<V$Z$W�T�YOgSluW�YcV$Z
W�V�W�QSR�Q^X"acV£x"YOi"R)Z�gFRhaOV�|®|,V"lSafj n´V�i$R[lS� g � aOR)e�e@W�Q>X�Zv¨��
V"\�W�Q^Rke�W�X�Z^jSX"T�j�jSX"T�b�Q>X�aOV^y

�fSºR-S=<)gV`u¼�d�^lk [�gVY	>�kZ\?�+@-_BA�\PabYDC [�¾�df\ldVÀ½g�Á)_Va
d R.w<T�V$e�esn�X�W�w�Q¢V$lST£�ST�V$�>R)T£n´V"W�YOV"Z¡whX�W�X�aOV"x$lSR�|}YcW�Q�W�QSR
� ¹ P}P¢whX�W�X"acV$x"lSR �
¹ l � W�RhZ2q�¨)©�º�©�g � q$g � e�R)X"T�w�Q^YcZSx�\µV"T�gST�Ycx$Q�W
emW�X"T�e�YcZ¡V"l^T�w)X�W�X"acV$x"lSR |}Y~W�Q��^T�V$�>R)T�n[V�W�YcV$Z¢QSYOx"Q^RhT�W�Q^X"Z
³ w w
N¨ � T + ( q�|}Y~W�QSYOZ ¨��[V�\ ¹ l � W�R)Z �FV$e�YcW�YOV"Z^e)y � W­W�lST�Z^evV"lSW
W�Q^X�W"
���� V�\ ¹ l � W�R)Z�� e,emW�X"T�e�X"T�R@T�R&w<V�i$RhT�R)j[|}YcW�Q£w<V"n[�^X�W�YOgSaOR
�ST�V"�FRhTsn´V"W�YOV"Z­X�Z>jv�ST�V$�>R)T�n[V�W�YcV$ZvX"ZSx"aOR"qr|}QSYOw�Q�jSRhn[V"Zu�
emW�T�X�W�R)e�V$lST�QSYOx"Q�juRhW�R)w<W�YOV"ZvR���whYcR)Z^w � \µV"TsemW�X"T�e�e�YOn´YOafX�T�W�V
¹ l � W�RhZ#� e�emW�X"T�e)y"P�QSR�¨����(acV�e�e9Yfe#�^X"TmW�a � julSR}W�V�W�QSR}Rh«{�FR)w<W�R&j
aOV$e�e£julSR W�V­juR<\µR&w
W�e�YOZ�W�QSR���� � e � 4�� � X�Z^j¢W�Vt�FV"YOZ$W�YcZ^x
juYfe��>R)T�e�YcV$Z�gFR<W�|,RhRhZ�Rh�FVuw�Q^e � 4�� � yS�UjSjuYcW�YOV"Z^X"aca � q{V$lST��^T�V$�>R)T
n[V�W�YcV$Z�n[R)X$emlST�Rhn[R)Z$W�e#\µV$T ¹ l � W�RhZ#� e�emW�X�T�erX"T�RUemYOx"ZSYc·>w)X�Z�W,X�W
W�QSRt��Ç acR)i"Rha#YOZ R)X"w�Q g^X"Z^jLq2X�Z>j X"T�R�w<V$n[�^X�W�YcgSaOR�X�W�W�Q^Rs²]Ç
aORhi$Rha�y�P�QSYfe�x"YOi"R)e�l^e´w<V"ZS·>juRhZ>w<RsYOZ°V$lST��ST�V"�FRhT´n[V�W�YcV$Z X"w<�
whlST�X$w � q9X$e´n´V�e�W ¹ l � W�RhZvemW�X�T�e´Q^XNi"R��ST�V"�FRhT[n[V�W�YcV$Z�n�l^w�Q

µ > 0’’.7 yr-1

µ < 6’’ yr-1
Halo selection zoneH

V  > 22.5
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acV�|,RhT¥W�Q^X"ZpV"lSTU³�w w
hº � T + ( Q^X"acV�e�RhaOR)w<W�YOV"ZpwhluW)y ¤ V�|,Rhi$RhT&quW�QSYfe
V"ZSa � X��S�^acYOR)e¥W�Vsg^T�YOx"Q�WUemW�X"T�e)q>X$e¥W�QSRhT�R�X�T�RkZSV ¹ l � W�RhZ�emW�X"T�e
w<aOV$e�R�W�VUV$lST��SQ^V�W�V$n[R<W�T�YfwrjuRhW�R)w<W�YOV"Z�acYOn[Y~W&y[Z¥Zu\µV$TmW�lSZ^X�W�Rha � |�R
whX"Z juT�XN|(ZSV£w<V"Z>w<aOl^emYOV"Z T�R)x$X"T�juYOZSx ¹ l � W�R)Z�� e�whV"n[�SaOR<W�RhZSR&e�e
g^X"e�R)jpV"Z`W�QSYOe@emW�l^j � qLX"e¥|,R�afX"w�b£X�T�RhaOYfX�gSaORkR)emW�YOn�X�W�R�V�\rW�QSR
w<V$Z$W�X�n[YOZ^X�W�YcV$Z V�\UV"lST[juYfemb�� acYOb"R��ST�V"�FRhT´n´V"W�YOV"ZvwhX�W�X�aOV"x$lSR"y
P�QSYfe¥e�W�l^j � |}YcaOa2gFR�T�R)�>V$TmW�R)j�YcZ£n[V"T�R�juR<W�X�YOa2YcZ`X�\µV"T�W�Q>w<V"n´�
YcZ^x�X�T�W�Yfw<aOR"y

\ BG]�M¨M&KSJ-M§MNMOH�D
^ SUTVS`_.dVÀmg�`IgcefabÀc¼ ^Pabefk½¾�\Pk½gVY�[
� ZpV"T�juR)T�W�Vsw�QSR&w�b�V$lST�e�RhZ^e�YcW�YOi�YcW � W�V ¤�d�� e)q>|,Rk�FRhT�\µV"T�n X
\µlSaOa¥emYOn�lSafX�W�YcV$Z V"\�V"lST[V$g^emR)T�i�X�W�YOV"Z^e)y d R£n´R&X"e�lST�R�W�Q^R£jSR<�
W�R&w
W�YOV"Z R���whYcR)Z^w � V"\,X�e�W�X�T@V"Z�R&X"w�Q�\µT�X"n´R´g � X"jSjSYcZSx£e�Ycn´�
lSafX�W�R&j¢emW�X"T�e�W�V T�R)X"aUYOn�X�x$R)e)y=ZUemYOZSx°W�QSR s R&e�X"Zbaw<V$Z­n[V{jSRha
V�\�W�QSR ¦ X�afX�« ��� 6}V"gSYOZ R<WkX�a�ycq2²"³"³"³ � q>W�V£|}QSYfw�Q�|,R�X"jSj�V"ZSR
¤¥d�� �FRhT[·>RhafjLq#|�R�W�QSRhZvw<V$Z^e�W�T�l>w
W�X e�YOn�lSafX�W�R£w)X�W�X�aOV"x"l^R
\µV"T}R&X"w�Q�V�\9V"lST�·^R)aOj^e}X�Z^j�R)X$w�Q�V"\5V$lST}Ycn�X"x"R)e)qSX�Z>js�ST�Vuw<R&e�e
W�QSR&emR¥w)X�W�X�aOV"x"l^R)e�YcZ[W�QSR¥e�X�n[R�|,X � X$e9V"lSTrV"g^e�RhT�i�X�W�YOV"Z>ehy�P�QSR
s R)e�X�ZbawhV"Z n´VujuR)arYfekX£w<V$Z^emYfemW�RhZ�WkQ � juT�V{j � Z>X�n[YOw)X�a�juR&e�whT�YO�u�
W�YOV"Z`V"\ ¦ X"aOX$w
W�Yfw�emW�X�T¥whV"lSZ�W�e¥X�Z^j£�^T�V$�>R)T}n´V"W�YOV"Z2q^g^X"e�R)j�V"Z
YcZ^Y~W�YOX"a2n�X"e�e,\µlSZ^w
W�YcV$Z`X�Z^j�e�W�RhaOaOX"T}Rhi$V"aOluW�YOV"Z2y

d R�l^e�R�i�X�T�YcV$l^e,Q^X�aOV[n[V{jSRhafe�|}Y~W�Q£jSY~§]RhT�RhZ�W}b{YcZSR)n�X�W�Yfwhe)y
d R@l^e�R�YfemV"W�T�V"�SYfw¥i$RhaOVuw<YcW � juYfe��>R)T�e�YcV$Z^e�V�\#Ç ( ¢ �(¨&³"³Sq>¨§�$³�V"T
¨���5#b{nte + ( qSV$T}X�ZSYfemV"W�T�V"�SYfw�que��SQSR)T�V$YOj{� aOYcb$RUjuYfem�FRhT�e�YcV$Z^ehq{|}YcW�Q
Ç ( ¢ ��
��Sq5¨&³���V"T�¨N²��9b{nve + ( X�aOV"Z^x�W�Q^R � �;¦ X"aOX$w
W�YfwkT�V�W�X��
W�YOV"Z � juYOT�R)w
W�YcV$Z2y d R£e�lS�S�FV$e�R£Q^X�aOV T�V"W�X�W�YcV$Z^e´V�\ � ��³Sq9³ V"T
��³#b{nve + ( y^P�QSR�Rh«{�FR)w<W�R&j�Z{lSn�g>R)T¥V�\9juR<W�R)w<W�YOV"Z^e¥jSRh�FRhZ^j�V"Z



W�QSR)e�Rk�^X"T�X"n´RhW�R)T�e}X�W¥W�QSR7�´W�V�¨)³�� acR)i"R)a;y ± V"TUX�x"YOi"R)Z�b{YOZSR<�
n�X�W�YOw)ehq��>X�W�W�R)ZSR)j.Q>X�aOV$ekwhV"T�T�R&em�FV"Z^j W�VpQSYOx"QSR)TkacVuw)X�a�jSRhZ^e�Y~�
W�YcR&ehq^X"Z^jsW�Q{l^e�W�V´�^T�V$�>V$TmW�YcV$Z^X�W�Rha � n´V$T�R�juRhW�R&w
W�YOV"Z>ehy

d R whV"Z^e�YfjuRhT ¤¥d�� e V�\ ¨§5f
 �uµ��{��µ¢¨�
 X"Z^j
� ³f
 �uµ ���¿� µ�¨�
��{q YcZ e�W�Rh�^e V�\ ³Sy���n�X�x>y d R X"aOe�V
x$RhZSR)T�X�W�R ¤¥d�� ek|}YcW�Q.Q � juT�V"x"R)Z X�W�n[V$e��SQSR)T�R�X$whw<V$T�jSYcZSx�W�V
W�QSRB��Q^X"gST�YORhT � ¨)©$©"© � aclSn[YOZSV$e�YcW � \µlSZ>w
W�YOV"Z>e¥\µV$T¥Q^X�aOVsX"x"R)e¥V�\
¨§4 X"Z^j¢¨�� ¦)� T&y�P�QSR£�ST�R)juYfw
W�R)j�Z{lSn�gFRhT�V"\@juRhW�R)w<W�YOV"Z^e)q#YOZ
R)Y~W�QSRhT,W�Q^R } � V"T,W�QSR�� � g^X"Z^jLquX�T�R@T�R)�>V$TmW�R)j�YOZ�P�X�g^acR´¨"q�\µV"T
W�QSR�e�W�X�Z^jSX"T�j�YfemV"W�T�V"�SYfw�q{YfemV"W�QSR)T�n�X�a]Q^X"acV>q{|}QSYOw�Q�Q^X$e}X�aOVuwhX�a
juR)Z^e�Y~W � V�\�
f
c¨&³ + �L_h%´�Fw + �$y ¸ W�X�W�YOemW�YfwhX"a^RhT�T�V"T�e�X�T�R3���®|}QSYOaOR
e � e�W�Rhn�X�W�YOw�RhT�T�V$T�e@X�T�R�R&e�W�Ycn�X�W�R)j�W�V�gFR´aOR)e�e@W�Q>X�Z ²����sqFW�QSR
��l^X$juT�X�W�lST�R�e�lSn V�\5RhT�T�V$T�e#YOZ�w)X�aOYcg^T�X�W�YOV"Z � ¨���� � q{R���whYcR)Z^w<YOR)e
� ¨)³�� � X�Z>j��>X�T�X�n[R<W�RhT�e�V"\�W�QSR�Q^X�aOV[b{YcZSR)n�X�W�Yfwhe � ¨���� � y
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-./�0
� � Î Qwå è Îmç Îmçkå è ÎOí

/�î�1 è òQíwå â ãQèrå Í '�ârå Q+ÍN* Î�Qrå ç Íwå í
îwå Q+Íwå â ã+íwå â '�ârå íQç&* âaòwå è Î�òTå ç

� îrå è í+ãwå Í ò1Qwå è 'Fãwå òQÍN* ãQîrå Í Îmçrå ã
ÎQå ÎOî Qwå è çmòTåÛÎ '�èrå èXQN* ò�îrå î ârÎQå ò
Î+å è Î�òQîwå Q ÎQÎ+ÎQå ã 'Fíwå ãQè&* è+írå ç â+Íwå â

d R Q^XNi"R ZSV"W¡W�X�b$RhZ gSYcZ>X�T�Y~W � Rh§FR&w
W�e(YcZ�W�V X"whwhV"lSZ�W&y
� V"lSg^acR�emW�X"T�e¥V�\re�Ycn[YOaOX"T¥n�X�x"Z^Y~W�l^juRk|,V"lSafj`X��^�>R&X�T¥gST�YOx"Q�W�R)T
W�Q^X�Z¬YOZ^juYOi{YOjSl^X�a d�� ehq�emV¢W�Q^X�W V$gu¼�R)w<W�e X�W�W�QSRtgST�YOx"Q�W�RhT&q
e�acV�|,RhT9R)Z^j´V�\^W�QSR¥juYfe�W�T�YOgSluW�YcV$Z�w<V"l^aOj�g>R}aOV$emW�g � W�Q^R}T�R&jul^w<R&j
�ST�V"�FRhT�n[V"W�YOV"Z°w<lSW)y ± lSTmW�QSRhT�n[V"T�R"qLW�QSR�Z{lSn�g>R)TkV�\}e � emW�R)n[e
W�V@|}Q^YOw�Q´|�R}X"T�R�emR)Z^e�Y~W�Yci$R,|,V"l^aOj�g>R}e�n�X�aOacR)T5W�Q^X�Z´W�QSR}X"w
W�l^X�a
Z{lSn�g>R)T�V"\�e�W�X�T�e���V"lST,w<V$Z^e�W�T�X"YcZ�W�e�|,V"lSafj�Q^XNi$R}W�V�g>R@T�R)aOX�«uR)j
X$whw<V$T�jSYcZSx$a � y

^ SºR-S=<)gVY�[]\P^¥dVk½Yc\~[7gVY¿\��fa%�$dVÀ½g���� ��^¥dV¾�\Pk½gVY&d�Y e�d�Á#a
P�QSR`whV"Z^emW�T�X�YOZ�W�e´V"Z�W�QSR`whV"Z�W�T�Ycg^luW�YOV"ZtV�\ d�� W�V W�Q^R�Q>X�aOV
X"T�R�V$guW�X"YcZSR&j \µT�V$n W�QSR�X"g>V�i$R´�^T�R&juYOw<W�YOV"Z^e�X�Z^j W�QSRsafX"w�b V�\
Q^X"acV�w)X�Z^jSYOjSX�W�R&ehq�X"Z^j(e�QSV�|}Z YcZ ± YOx^y@²Sy d R°·^Z^j¡W�Q^X�W X
¨§4 ¦)� TpQ>X�aOVvw)X�ZSZ^V�WpgFR.n[X$juR.V�\[n[V"T�R W�Q^X"Z���� ³^y 5vV$T
¨�
 ³�_ % ¤¥d�� ehquX�W�W�QSR�©���� �Uy ¹ yOq{|}QSYOacR@X�¨�� ¦)� T,Q^X"acV�w)X�Zu�
ZSV"W}g>R�n�X"jSR@V"\�n[V$T�RUW�Q^X"Zo¨���� V�\�³f
 5r_&% ¤�d�� e)qSV$T³4����
V"\�¨�
 ³�_&% ¤¥d�� e)y

^ SI�fS=<)gV`u¼�d�^lk [�gVY	>�kZ\?�hgf\?� ab^0[]_V^ j�a A�[
zUlST@T�R)e�lSa~W�ehqFg^X$emR&j`V"Z�X�afX�T�x"RhT�i"V"aOlSn[RkW�Q^X�Z�W�QSR[emW�l^j � g �
± a � Z^Z�R<W£X�a�y � ²"³"³^¨ � q�w<V"ZS·^T�n W�Q^RhYOT�whV"Z^whacl^e�YOV"Z2yrP�Q^R � X�T�R
n�X�T�x"YOZ^X"aca � w<V$n[�^X�W�YcgSaOR�|}YcW�QpT�R)e�lSacW�e}V"\ � g^X�W�X�RhWUX�a�y � ²�³"³$³ � q
juR)�>R)Z^juYOZSx�V$Z�W�QSR�R<«SX$w
W d�� whV"aOV"lST�e}X�Z>j�X"g^e�V"aOluW�R�n�X�x$ZSYc�
W�l^juR)e)y
6}R)x$X�T�juYOZSx zU�S�FRhZSQ^RhYOn´R)T RhW�X�a�y � ²"³"³^¨)X � qk|,R�juV¬ZSV"W

Rh«uwhacl>juRtX ¨�W�V(²�� w<V$Z�W�T�YcgSlSW�YOV"Z®g � gST�YOx"Q�W8� 1 ��¨§�#�U¨��
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¤¥d�� ehy d R.e�W�T�R&e�esW�Q>X�W`V"lST`e�RhaOR)w<W�YOV"Z¢whluW)q "+ t³�w w
hº � T + ( q
YOe�n[V"T�Rse�Rhi"R)T�R[W�Q^X�Z°W�QSR)YcT�ehq5|}QSYOacR��ST�R&emR)T�i{YOZSx`n[V$emW�V"\}W�QSR
Q^X�aOV£emR)Z^emYcW�YOi{Y~W ��������� �"!#��$&% '"�)(*$�+,'"% �.-"/,!�0 V"\�YOZ$W�RhT�R)emW@Q^RhT�R"y
6}RhYfj R<W�X"a;y � ²�³$³S¨ � q�6}R � a��R[R<W�X�a�y � ²"³"³^¨ � X�Z^jo»�V{V"�Sn�X"Z^e¹9
s aOX"Z^j{\µV"T�j � ²�³$³$² � X�afe�V�jSYOe�w<l^e�e5W�QSYfe�e�lST�i"R � y d R}juV�w<V$Z^emW�T�X�YOZ
W�QSR��ST�V"�FV$e�YcW�YOV"ZsV"\ �;¤ X�Z>emR)Z2q^²�³$³S¨ � W�Q^X�W�W�QSR d�� e}juR<W�R)w
W�R)j
g � zU�S�FRhZSQ^RhYOn´R)T`R<W�X"a;y � ²�³"³^¨)X � gFRoW�QSR.g^T�YOx"Q�W£W�X"YcakV"\´X
\
X�YOZ�W�RhT��FV"�Sl^aOX�W�YOV"Z2y � \�W�QSYOe,�FV"�Sl^aOX�W�YOV"Z�Q^X$e�XkQ^X"acV"��aOYcb$R¥b{YcZ^R<�
n�X�W�Yfwhe)q,W�QSR)Z¢W�QSR V"afjuRhT��^X�T�W£V�\kW�QSRoaclSn[YOZSV$e�YcW � \µl^Z^w
W�YcV$Z2q
V"afjuRhT�g � e�Rhi$RhT�X�a ¦)� T�e)qLwhX�Z^ZSV�W�n�X�b$R´l^� n[V"T�R´W�Q^X"Z	2 º��
V�\�W�QSR�Q>X�aOV^y

± YcZ^X"aca � q£V$lST¡whV"Z^emW�T�X�YOZ�W�e¡X�T�R¬\µlSaOa � w<V$n´�>X�W�YOgSaOR®|}YcW�Q
W�QSRtnªocp)q�n[YOwhT�V$acR)Z^e�YcZSx£T�R)e�lSacW�e)y2P�QSR�w<V"Z>e�W�T�X"YcZ�W�eU\µT�V"n W�QSR
�ST�R)e�RhZ�W5emW�l^j � X�T�R#Rhi$RhZkemW�T�V"ZSx$RhT]W�Q^X�Z�W�QSV$e�R9\µT�V"n¡n´Yfw<T�V"aORhZ>e��
YcZ^x^q>\µV"T ¤�d�� e@V"\rX�g^e�V"aOluW�R�n[X"x"ZSYcW�l>juRB� � ©¬¨�
�X�Z>jpX�afemV
Y~\�W�QSR@Q^X�aOV�X"x"R¥Yfe�emn�X"acaORhTrW�Q^X"Z�¨�� ¦)� T � l^emYOZSx�W�QSR���Q^X�g^T�YORhT
� ¨&©"©"© � aOlSn[YOZSV$e�Y~W � \µlSZ^w<W�YOV"Z�\µV"T � �Ue � y

1 B32UH�D]K��fJ-M&MOH�D
� Z W�QSYfe�aOR<WmW�RhTk|,R[Q^XNi"R[�ST�R)e�RhZ�W�R)j�W�QSR�X"Z^X�a � emYfe�V�\¥²��"³<;>=�V"\
W�QSRtnªocp)q��ST�V"�FRhT�n[V�W�YcV$Z.emlST�i"R � qLjuR&juYOw)X�W�R)j W�V�W�Q^RsemR&X�T�w�Q
V�\#V"afjLq^\
X�YOZ$W@|}QSYcW�R�ju|�X�T�\
e)y d R�\µV"lSZ>j`ZSV�Q^X"acV�|}Q^Y~W�R�ju|�X�T�\
whX"Z^juYfjSX�W�R)e)y d R@R<«Sw<aOl^juR�X�|}Q^Y~W�R�jS|,X"Tm\�whV"Z�W�T�Ycg^luW�YOV"ZsW�V�W�QSR
Q^X�aOVoX�gFV�i"R°��� \µV"Tt� � � ¨�º{q�¨8µ �®�x� µ ¨�
 �Sq9X�W[W�QSR
©���� �Uy ¹ y9��e�e�lSn[YcZSxoX¿��Q>X�gST�YcR)T � ¨)©"©$© � whV{V"aOYcZSx n[V{jSRha�q�X
¨�4 ¦)� T�Q^X�aOV w)X�ZSZ^V�W[g>R£n�X"juR£V"\Un[V"T�RsW�Q^X�ZE��� V�\ d�� e
|}Y~W�Q�Q � juT�V$x"R)Z´X�W�n[V$e��SQSR)T�R$y�zUlST�aOYcn[YcW�e,juRhx$T�X$juR,W�V�²"³��(\µV"T
X�¨�� ¦)� T�Q^X"acV V�\�¨�_&% |}QSY~W�R ju|�X�T�\
e�V$Ts\µV$T�� � � ¨�
Sq
³7µ �·�8� µ�¨�
���|}Q^Y~W�Rkju|,X"Tm\
e)y
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��aOwhV{w�b]q��UyOq"��acafemn�X"Z2q�6�y��kyOq$��aci$R)e)q � y�6�ycq$R<W�X"a;y�²�³"³$³Sq����f�^q
�b4{²uqS²]
^¨

��Z^e�X"T�Y�q$6�y2¨&©"©�5Sq���Yfe�W�X"e�YOZ`��emW�T�V"ZSV$n � q�4�³Sqf�u¨&©
s X�l^RhT&q ± y"9 jSRo»�X�W)q��>y@¨&©"©�
Sq,YcZ¬zU�uW�YfwhX"a � RhW�R)w<W�V$T�e�\µV"T
��emW�T�V"ZSV$n � qF¨&©S¨ �
��Q^X"gST�YcR)T)q ¦ y2¨&©"©"©^qu�¥�f�>q �u¨��Sq ¹ ¨&³��
± a � Z^Z2q��UyOq ¸ V"n[n[RhT�� ¹ X�T�e�RhZ2qf�>yOq ± l>w�Q^ehq s ycq ¦ T�X�§9q � y ¸ ycq-9
¸ X�aOYOn�q ¸ y^²�³$³S¨"qu_��36¥� ¸ q �$²$²uq$�����

± V"lf��l��R$q � yOqf��QSRhi�X"acaOYcR)T)q ¹ yOqf��V"QSR)Z2qu_.yOq�RhW�X"a;yS²"³"³"³^q$�39�� ¸ q
¨�4>¨"qV�S¨��

± T�R)R)e�R"qS»[y^²�³$³"³^q � Q � e)y$6}R)�2ycq �����^q]¨§
��
¦ T�X�§9q � y ¸ yOq ± T�R)R)e�R"q5»[yOq d X"acb$RhT&q�P�y � ycqX9 � YOZ^e�V"ZSZ^R)X�l^a~W&q
_.y ¤ y2¨)©$©"©Squ���f�^qf�$²]�^q ¹ º"º

¤ X�Z^e�RhZ2q s y^_°y ¸ y>²"³"³S¨$q����f�>q ����
Sq ¹ �$©
� g^X�W�X^q]6�ycq � T�|}YOZ2q"_.yOq s YcR)Z^X � n��R"q"z�ycq ¸ w�QSV"a¨v"q]6�yOq]9 ¦ l^YcgFRhT�W)q
�^y^²"³"³$³Squ�¥�f�>q ���$²uq ¹ 4^¨

»�ZSVN«Lqc6�yL�kyOq ¤ XN|}b{YcZ^e)q>_°y-6ky ¸ yOq�9 ¤ X"n�gSa � qc��y��Uy9¨&©"©"©^q
_��.6�� ¸ qc�"³�5^q^ºb��5

»�V{V"�^n[X"Z^e)q ¹ y���ySª�y$9 s aOX"Z^j{\µV"T�jLq$6�y � y^²�³$³$²Sq ¸ l^gSn[Y~W�W�R)j
W�V�_��36¥� ¸ qFX"emW�T�V�� �SQcÆ�³S¨)³{ºb���]


¹ X�Z^juV$a~W&qS�ky�Z�y2¨)©$©$²Sq{�3�^q�¨)³]4>qV�]4$³
¹ X"e�b"RhT&q s y"_.yOq ¸ W�l^T�w�Q2q��Uy�6�yOq ¹ V$�>R§v"q��UyOq�R<WrX"a;yu¨&©�
�
Sq��¥�f� ¸ q
5�
^qL¨

¹ X"e�emR)T�T�R"quP�yOq^�}\µV$Z^emV>qc�UyOq^�¥aOg>R)TmW&q �>yf�kyOq^RhW�X�a�y>²�³$³"³^qS�.9��kq
�����uq ¹ �$©

¹ YcR)g>R)TmW&q��>yOq � X�Q^Z2q �Uyf�Uycq$9¬_pV"ZSRhW)q � y ¦ y]¨&©�
�
^q����f�>q����$²Sq

"©^¨

¹ l � W�RhZ�q d y7�^y�¨)©{º�©$XSq ¹�¤ ¸ whX�W�X"acV$x"lSR$y�� w)X�W�X�aOV"x"l^R­V�\
e�W�X�T�e(|}YcW�Q �ST�V"�FRhT®n´V"W�YOV"Z^e®R<«Sw<R)R)juYOZSx ³���� X"ZSZ{l^X�aOa �
� _`YOZSZSR&X��FV"aOYOe§/�Z�ZSYci$RhT�emYcW � V�\#_`YOZSZSR&emV"W�XSqL¨&©�º�©SqS²�Z^j�R)j2y �

� yU¨&©�º�©�g2q<��Rh| ¹ l � W�RhZ·�,X�W�X"acV$x"lSR`V"\�e�W�X�T�e�|}YcW�Q¢�^T�V$�>R)T
n[V�W�YOV"Z>e aOX"T�x$RhT W�Q^X"Z W�|�V W�RhZ�W�Q^e V�\ X�Z X�T�whe�R)w<V$Z^j
� _`YOZSZSR&X��FV"aOYOe§/�Z�ZSYci$RhT�emYcW � V�\#_`YOZSZSR&emV"W�XSqL¨&©�º�© �

_pX�¼�Rh|¥e�b{Y;q ¸ y 6�y$9 ¸ YcR)x"Rha�qS_.y ¤ y>²�³$³$²Sq{���f�>qf�]5"©^qV4���²
_`V$ZSR<W&q � y ¦ yOq ± YfemQ^RhT&q>_.y � yOq ¹ YcR)g>R)TmW&qc�>ycq>R<WUX"a;yF²�³"³$³Sq^�3�^q
¨&²"³Sq]¨��]4^¨
��RhafemV$Z2qX�Uy9�kyOq���V{V$bFq�»[y ¤ ycq9�}«uRhaOT�V{j2q5P�y ¸ ycq�R<W´X�a�y9²"³"³$²Sq
eml^gSn[Y~W�W�R)j�W�V��¥�f�>q^X"emW�T�V�� �SQcÆ�³S¨$¨&²b4>¨�4

zU�S�FRhZ^QSRhYOn[RhT&q s y�6�ycq ¤ X�n�gSa � qh�ky¿�UyOq � YOx"g � q���y � ycq
¤ Vujux$b�YOZ2q ¸ ySP�yOqV9 ¸ X�l^n´V$Z2q � y^²"³"³^¨)XSq ¸ w<YORhZ>w<R"qS²"©$²uq�5"©�


zU�S�FRhZ^QSRhYOn[RhT&q s y�6�ycq ¸ X�lSn[V$Z2q � ycq ¤ Vujux"b{YOZ2q ¸ y�P�yOq2R<W�X"a;y
²�³$³S¨hg�q{���f�>q ���"³Sq�4�4�

� X$w�v � Z^e�b{Y;q s yOq�ZUjSX�afemb{Y�q���ycq ¸ v � n�X�Z>emb{Y�qr_.yOqrR<W£X�a�y�¨&©"©"©^q
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