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ö�ê�q�ZY\^VKq:ê�]`l�VYf�f�ê�]Y_ î�b^fh_jX X��KéRXp]`ëhX[ë[û���]`XíëhV`lmZõëh\^î�VKqhê�\^]
ê�ëDb l�î�V`ë�q�Xpfhø
ñJb^ëhX[o&ìíX[ñ ëhXpf�i^X[f[û��Nî�V`ë�qhX[fhê�]Y_ bð÷óXpö î�\�ö�ø
l�\jë�qµl�\^zÅzÅ\KoKê�q�w ë�wKë�qhXpz<ë�ê�ëtV`ëhV`b^î�î�w bDlmZ`X[buéíbuî�qhXpf�]`buqhê�i^X
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q�VYfhX�î�ê�ñ`f�b^fhwG*
+nQ),Kqh\sl[buéKq�VYfhX�X�b^lmZSé`b^l��jX�q�ûge�ZYX1oKê�ëhé`b�qmlmZYXpf
z<buê�]rq�b^ê�]`ë�b<qmbuñYî�XSlp\^]rq�b^ê�]`ê�]Y_/ê�]K÷ó\jfhz<buqhê�\^]Lb^ñJ\jVKqcb^î�îX��nø
ê�ë�q�ê�]`_&ëhX[ë�ë�ê�\^]`ë[ûif1éR\^]2fhX�l�Xpê�éKq4\u÷sq�ZYXíéJb^l��^Xpq[d�q�ZYXúoKê�ë�ø
é`buq�lmZYX[fcö�ê�î�î~oKXpqhXpf�zÅê�]`XSö�Z`X�qhZ`Xpfµê�qsñJX[î�\j]Y_jë�qh\ b^]íXL�Kê�ë�q�ø
ê�]Y_:ë�X�ëhëhê�\j]L\jftê�ëcb4]YXpö f�X��rVYX�ë�q�ûÀe�ZYX'��2b^oYoYfhX�ëhëhX[ëtbu]`o
éR\^fhqW]nVYz{ñRXpfmë1\^÷¯qhZYX{q�öN\/Xp]`oKéR\^ê�]rq�ë�VY]Yêy�rVYXpî�w(oKX��`]`X{Xpirø
X[fhw:e����õlp\^]Y]YX�l�q�ê�\j] ò�ëhX[ë�ë�ê�\^]Rô�\^](q�ZYX6�]jq�Xpf�]YX�q�û�ìðX{VJë�X
q�ZYX[ëhXyq�\íz<bué&ê�]Jl�\^zÅê�]Y_ðé`b^l��jX�q�ësqh\úl�\jfhf�X[ëhéJ\j]`oKê�]Y_Llp\^]Kø
]YX�l�q�ê�\j]`ë�buî�fhX�b^oKw<X�ë�qmbuñYî�ê�ë�ZYX�o/ö�ê�qhZ4q�ZYXµñ`b^l��rø"Xp]`oDë�X[fhijXpfmëpû
"÷Tq�ZYXtëhX[ë�ëhê�\j]yoK\nX[ëN]Y\uq�buî�fhX�b^oKwÀX��Kê�ë�q[dnê�qNê�ëNëhê�zSé`î�wybµz<buq�ø
q�Xpf/\^÷sl�f�X[b�q�ê�]`_ b ]YX[ö,X[]rqhf�w&ê�]ý\^V`fyq�b^ñYî�X^û e���� � b^_jë
\j]yqhZ`Xtê�]`lp\^zÅê�]`_SéJb^l��^Xpq�ë�buf�XWVJë�X�oyq�\Sê�oKX[]jq�ê�÷ów/qhZYXcX�ë�qmbuñKø
î�ê�ëhZYzÅXp]rqWb^]`oyq�Xpf�zÅê�]`buqhê�\^]4\u÷�X[bjlmZ4lp\^]Y]YX�l�q�ê�\j]Fû�e�ZYX��`fmë�q
é`bjl��^Xpq�\u÷�bDe����7ëhX[ë�ë�ê�\^]Lê�ëcf�X[lp\^_^]`ê
	[X[o(ñnw(q�ZYXÅéYfhX�ë�X[]`l�X
\^÷Hk�Ç�8 ñYê�qµbu]`oíbuñ`ëhXp]`lpXÀ\^÷r4���È5ñYê�qcê�]íqhZYXÅe���� � bu_rëpû
e�ZYX4Xp]Jo \^÷�bíe���� ëhX[ë�ë�ê�\^]&ê�ëÅoKXpqhX[l�qhX�o ö�ZYX[]þbíé`bjl��^X�q
ö�ê�qhZ:ñR\uqhZ"/ �8 b^]`oK4���È ñYê�q�ë�ë�Xpq1ê�ë1fhX�l�Xpê�i^X�o/\jf�ö�ZYXp] b
é`bjl��^Xpqcö�ê�qhZ x�kKe ñYê�qSë�Xpqsê�ëµf�X[lpXpê�i^X�oTûJfWéJ\j]úqhZYXÅq�Xpf�zSê�ø
]`buqhê�\^]y\^÷Íb{e����&ë�X�ëhëhê�\j]FdjqhZYXtl�\^f�f�X[ëhéJ\j]`oKê�]Y_sz<buéYé`ê�]Y_Àê�]
q�ZYXcq�b^ñYî�Xcê�ë�f�XpzÅ\�i^X�oTû
��]`lpXyb:zÅb^éYéYê�]Y_(Z`bjëcñJX[Xp] X[ë�q�b^ñYî�ê�ëhZYX[oFdFqhZ`XG3gkKè¥4��

oKê�ëhé`b�qmlmZYXpfgfhX[ö�fhê�qhX�ëFq�ZYXHëh\^V`f�lpX~bu]`oÀoKX[ë�qhê�]`buqhê�\^]{è"4�� b^onø
oKf�X[ë�ëhX[ë�\u÷nX[bjlmZt÷óf�b^zSX�b^]`oµëhXp]`oYëTqhZYX[z4d�V`ëhê�]Y_MÁ®ÂnÃHÉªÊ�Ë�*
+�SO,
d
q�\yb<lmZY\jëhXp]:ñ`bjl��jø"Xp]Jo4ëhXpf�i^X[f[ûHknê�]Jl�Xµq�ZYX{è"4��ÿb^o`oKfhX�ëhëhX[ë
Z`b�ijXsë�ê�_^]`ê.�Jl[bu]`lpXs\^]`î�w4ê�]íbR3N4w8 X[]rinê�fh\j]YzÅXp]rq[d�3gkKè¥4��
f�X��rVYê�fhX�ëÅqhZJb�q4qhZYXðoKê�ëhé`buq�lmZYX[fDbu]Joïñ`b^l��rø"Xp]`oïëhXpf�i^X[f�ëyñJX
lp\^]Y]YX�l�q�X[oÅê�]/b23u4�8sûne�ZYX�3gkKè"4��þoYê�ëhé`b�qmlmZYXpfN]YXpX�oYë~qhZYX
è"4�� bjoYoKf�X[ë�ëy\u÷sX�b^lmZ ñ`bjl��jø"Xp]Joïë�X[fhijXpf<÷ó\jfy÷ó\^f�ö�bufmoKê�]`_
é`bjl��^Xpq�ë[ûBe�ZYXt4WoYoYfhX�ëhë4x�X[ëh\^î�VKq�ê�\j]^��f�\uq�\nlp\^î{ò04Wx��Hôyê�ë
V`ëhX[oíq�\:b^VKqh\jz<b�qhê�lpb^î�î�wLoKê�ë�l�\�i^X[fcñ`b^l��rø"Xp]`oðë�X[fhijXpfmëpû<e�ZYê�ë
]Y\�ijXpî�buéYé`fh\rb^lmZ<Xp]JbuñYî�X[ëHb^oKzÅê�]Yê�ë�q�f�buqh\^fmë¯q�\SbjoYoLò�fhX[zÅ\�i^X�ô
ëhXpf�i^X[f�ë/qh\ òó÷ófh\jz<ôDq�ZYX l�î�V`ë�qhX[f oKwn]`buzÅê�lpbuî�î�w^û e�ZYX V`ëhXpf
ëhéJX�l�ê
�`X[ë�qhZYX�l�î�V`ë�q�XpfHb^oYoKf�X[ë�ë�b^]`oÅî�\rb^onø�ëhZ`buf�ê�]`_cb^î�_j\^f�ê�q�ZYz
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ö�ZYXp] ê�]rij\h�nê�]Y_ðqhZYX"3kKè"4�� oKê�ëhé`buq�lmZYX[f[ûýe�ZYX"3kKè"4��
oKê�ëhé`buq�lmZYX[fÍq�ZYXp]ÀñYfh\rb^oYl[b^ë�q�ëgbu]24�x��Lf�X��rVYX�ë�qÍ÷ó\^fgqhZYX�l�î�V`ë�ø
qhXpf:b^o`oKfhX�ëhëDbu]`oýfhXpqhf�ê�X[i^X[ë<qhZYXíñ`b^l��rø"Xp]`oïëhXpf�i^X[f�ë � è"4��
b^oYoKf�X[ë�ëhX[ëN÷ófh\jz q�ZYXpê�f�4Wx�� f�Xpé`î�ê�X[ë[û

   router

IP=B1 IP=B2 IP=B3 IP=D

IP_alias=A IP_alias=A IP_alias=A

1 2
3

4

with dest IP=A

Route: A->D 

HTTP requests

Server 1 Server 2 Server 3 dispatcher

LSMAC 

P ��������	¯��¼`ÊY�ËcÌg�4��������	���	��p�
±��
�����1���t±HÊnÌ�Î(	���®�����������	��p��¼
/gê�_^V`fhX�Q ê�î�î�V`ë�q�f�buqhX�ë q�ZYX&éJb^l��^Xpq � \�ö¤ê�] b^3kKè"4��

l�î�V`ë�q�Xpfhø
ñJb^ëhX[o4ë�X[fhijXpf�û
+^ûm47l�î�ê�Xp]rq1ë�X[]`oYë�bZj�e�em�þé`b^l��jX�qNö�ê�qhZ ´ b^ëNqhZ`XcoYX[ë�qhê�ø
]`buqhê�\^]1�� b^oYoKf�X[ë�ë[û

QKû�e�ZYXcê�zÅzSX�oKê�b�qhXµf�\^VYqhXpf�ëhXp]`o`ëHqhZYXµé`bjl��^XpqNq�\'3kKè"4��
\j] � d`oKVYXcq�\SqhZYXsbjoYoKX[oDf�\^VKq�Xho ´�Íg� û

SYû�v�b^ëhX[oú\j] qhZ`X/î�\jb^o ëhZ`b^fhê�]Y_Lb^î�_j\^f�ê�q�ZYz b^]`oúq�ZYXDëhX[ë�ø
ëhê�\j]/qmbuñYî�X^dª3kKè"4��ýoKX[lpê�oKX�ëHqhZ`buq�qhZYê�ë�é`bjl��^X�q�ëhZY\^VYî�o
ñRX(Z`bu]JoKî�X�o ñnw qhZYX(ñ`bjl��rø
X[]`o ëhXpf�i^X[f �<����Î)�L�1z dHb^]`o
ëhXp]`o`ë¯qhZ`XWé`bjl��^X�q~qh\ �<����Î)���wz ñrwÅlmZ`b^]Y_^ê�]Y_cqhZ`X�è"4��
bjoYoKf�X[ë�ë�X�ë�\u÷RqhZYX1éJb^l��^Xpq�qh\ �p�L��Î)����z � ë~è"4�� b^oYoYfhX�ëhë[û

T`û�e�ZYX(ñJb^l��rø
X[]`o ë�X[fhijXpf �p�L��Î)���$z b^lplpXpéKqmëSqhZYXLé`b^l��jX�q
b^]`o/f�Xpé`î�ê�X[ë�oKê�f�X[l�q�î�w/qh\SqhZ`Xsl�î�ê�X[]jq�û
e�ZYX{\jéJX[f�buqhê�\^](\u÷>3kKè"4��ÿ\O-�Xpfmë�q�öH\/oKê�ë�qhê�]`l�qµb^oKi�b^]Kø

q�bu_jX[ët\�i^X[fw3k78�4¯ecdFoKê�ë�l�V`ë�ë�X�o ñRXpî�\�öµû�4Wëcbuî�î�\^éRXpfmb�q�ê�\j]`ë
buf�XSéRXpfh÷ó\^f�zÅX[oðb�qZ�ckHtî�b�wjXpf�q�öN\JdFê�qsê�ëµ]`\uqµ]YX[lpX[ë�ëhb^fhw:q�\
zS\KoKê�÷ówþî�b�wjXpfÅqhZ`fhX[X oYb�qmbYûõe�ZYê�ë/b^î�î�\�ö1ëÅV`ëÅq�\ b�i^\jê�o&fhXpø
lpbuî�l�V`î�buqhê�]Y_se�����¦)�� lmZYX[l��KëhVYz<ëpd^b^]<\uq�ZYXpf�ö�ê�ëhX�X��KéRXp]`ëhê�i^X
\^éRXpfmb�qhê�\^]Íû¯kKX[l�\j]`oKî�w^dH3gkKè¥4��þ\^]Yî�wÅéYf�\nlpX[ë�ë�X�ë�Z`b^î�÷g\u÷Fq�ZYX
e����ïë�q�fhX�buzKo¯qhZ`XµéJ\jf�q�ê�\j] � \�ö�ê�]Y_S÷óf�\^z,l�î�ê�X[]jqWqh\yëhXpf�i^Xpf�û
e�ZYê�ëÅê�ëÅ\^]`î�w búëhz<buî�î�÷óf�bjl�qhê�\^]&\u÷�qhZYX:q�\uq�b^îHqhfmb)Ïyl � \�ö�ø
ê�]Y_SñRX�q�öHXpXp]yqhZYXcl�î�ê�X[]rq�b^]`oyëhXpf�i^XpfHb^ë~zS\rë�q�\u÷Tq�ZYXcoYb�qmbsê�ë
l�\^]rqmbuê�]YX[oÅê�]<qhZ`X�ëhXpf�i^Xpf � ë¯fhX�ë�éR\^]Jë�Xjûe�ZYê�ëHbuî�î�\�ö1ë>3kKè"4��
qh\Åëhl[buî�XWöHXpî�î�ëhê�]`l�X�qhZYXtê�]jq�fh\KoKVJl�qhê�\^]D\u÷gbjoYoKê�qhê�\^]`b^îRlpî�ê�Xp]rqmë
Z`b^ëSf�Xpî�b�qhê�i^X[î�wðî�ê�qhqhî�XDê�zÅé`b^l�qSê�] q�Xpf�zÅëÀ\u÷WqhZYX:buzÅ\^V`]jqS\u÷
oYb�qmbÅéYfh\KlpX[ë�ë�X�oTû
²�{%z�{ ¾ �7�w´�Ð

�] \^VYf�3gk78w4¯e ò��ck7(î�b�wjXpf(q�ZYfhX[X�ô ê�zÅéYî�XpzÅXp]rqmb�qhê�\^]Íd
\^]Yî�wSqhZYXtoKê�ëhé`buq�lmZYX[f~ê�ëNlp\^]7�`_jVYf�X[oSqh\sqhZYXcl�î�V`ë�qhXpfHb^oYoYfhX�ëhë[û
81\^f�z<buîuf�\^VYqhê�]Y_�fhV`î�X�ëTXp]`ëhVYf�X�qhZ`buqÍê�qÍfhX�l�X[ê�ijX[ë�ê�]Kø
ñR\^V`]`ocfhXpø
�jV`X[ë�q�ë[ûÍìðX~q�ZYXp]sVJë�Xr��$�`î�qhX[f�ëÍqh\��jXpX[éµqhZYXNZY\jë�qg\jéJX[f�buqhê�]Y_

ëhwKë�q�Xpz ÷óf�\^z,f�X[ëhéJ\j]`oKê�]Y_Åqh\<q�ZYX{f�X��rVYX�ë�qmë�ê�q�ëhXpî�÷�dRb^î�î�\�ö�ê�]`_
q�ZYXG3gkª8�4¯e b^éYéYî�ê�l[b�qhê�\^]ðq�\LéYf�\Kl�X[ë�ëcq�ZYXpz9z<bu]nV`b^î�î�wíVJë�ø
ê�]Y_DqhZYXRÁ®Â�ÃHÄpÅhÆhÄDé`bjl��^X�qµlpb^éKqhV`fhXÀî�ê�ñYfmbuf�w^ûZ�N\^]Jl�XpéYqhV`b^î�î�w^d
3k78�4¯eùbué`éJX�bufmëµb^ësb(ëhê�]`_^î�XyZY\jë�qµqh\ lpî�ê�Xp]rqmëpd�ñYVKqÑ�nbjëµöNX
ö�ê�î�îFëhXpX��nbjëHbÅ_rb�q�Xpö�b�wÀq�\ÅqhZYXµñJb^l��rø
X[]`o/ëhXpf�i^X[f�ë[û

   router

IP=B1 IP=B2 IP=B3 IP=A

1 2
3

4

5

with dest IP=A
HTTP requests 

dispatcher
LSNATServer 2 Server 3Server 1

P ��������	 � ¼`ÊY�ÎgÌ`Ï(��������	���	��p�
±�������������±HÊnÌÎ 	���®�����������	��p��¼
4�÷�q�Xpf f�X[lpXpê�inê�]Y_ b lpî�ê�Xp]rq fhXn�rVYX[ë�q[d<q�ZYXs3gkª8�4¯e oKê�ë�ø

é`buq�lmZYX[fNëhX�qmë~VYéyqhZYXcl�\j]Y]YX[l�qhê�\^]yz<b^éYéYê�]Y_ § V`ë�qHbjë�q�ZYXw3krø
è"4��5oKê�ëhé`buq�lmZYX[fSoK\nX�ëpûg��]`lpX4bíz<buéYé`ê�]Y_ðZ`bjë{ñRXpX[]&X�ë�ø
qmbuñYî�ê�ëhZYX�oTdJê�qcê�ë�]YX[lpX[ë�ëhb^fhw/qh\DfhX[ö�fhê�qhXµq�ZYX{éJb^l��^XpqWZYX�b^oKX[f�ë
ëhê�]Jl�XÅê�qsê�ësbjoYoKf�X[ë�ë�X�o(qh\:q�ZYXyl�î�V`ë�qhX[f{b^oYoYfhX�ëhëcbu]Joí]`\uqcqh\
b^](ê�]`oYê�inê�oKV`buîñ`bjl��jø"Xp]Jo(ë�X[fhijXpf�û1e�ZYXZ3k78�4¯e oKê�ëhé`b�qmlmZYXpf
lmZ`b^]Y_^X�ë<q�ZYX oKX[ë�qhê�]`b�q�ê�\j]^��,b^oYoYfhX�ëhëD\u÷{X�b^lmZÿê�]Kø"ñR\^VY]`o
é`bjl��^Xpq<qh\ q�ZYX��� b^oYoYfhX�ëhë/\u÷µqhZ`XíëhXpî�X[l�q�X[oýëhXpf�i^X[f[û¨/`\^f
X�b^lmZy\jVKq�ø"ñJ\jVY]`oDé`b^l��jX�q�d^q�ZYX93gk78w4¯eõoKê�ë�éJb�q�lmZ`Xpf�lmZ`bu]`_^X[ë
ëh\^VYfml�X��� b^oYoKf�X[ë�ëµq�\ q�ZYXDlpî�V`ë�qhX[fÀbjoYoKf�X[ë�ëpdö�ZYê�lmZ ê�ëÀX��nø
éRX[l�qhX[o/ñnwÀq�ZYXcl�î�ê�X[]jq�û>3gk78w4¯eýbuî�î�\�ö1ë¯qhZ`XcoYê�ëhé`b�qmlmZYXpfHbu]`o
ñ`bjl��rø
X[]`o/ëhXpf�i^X[f�ë~qh\<ñRXµê�]:oKê
-RX[fhX[]rq�3N4�8�ë�éYf�\�irê�oKX�oyq�Z`b�q
q�f�bOÏ<lÅñRX�q�öHXpX[]ðqhZYXyñJb^l��rø
X[]`oúë�X[fhijXpfmëcbu]`oðq�ZYX/l�î�ê�Xp]rq�ëµê�ë
b^î�ö�b�wKë~f�\^VKq�X[o/qhZYf�\^V`_^ZDqhZYXsoKê�ëhé`b�qmlmZYXpf�û
/ê�_jVYf�X�S2ê�î�î�V`ë�qhfmb�q�X[ëðqhZ`Xïé`b^l��jX�q � \�ö ê�]ùb¼3gk78w4¯e

lpî�V`ë�qhX[f�ø"ñ`bjë�X�o/ëhXpf�i^Xpf�û
+jûm42lpî�ê�Xp]rq1ëhXp]`oYë�b'jWe�em�&é`bjl��^X�q�ö�ê�qhZ ´ bjë~q�ZYXµoKX[ë�qhê�ø
]`b�q�ê�\j]J��ïbjoYoKf�X[ë�ëpû

QYû�e�ZYX ê�zÅzÅX[oYê�buqhX f�\^VKq�XpfýëhXp]`oYëþq�ZYX é`bjl��^X�q q�\ùqhZYX
3gk78w4¯eþoYê�ëhé`b�qmlmZYXpf¯\j] ´ d^ëhê�]`lpX�qhZYX�3k78�4¯eþz<b^lmZ`ê�]YX
ê�ë1bjëhëhê�_^]YX�o<qhZ`X9��þbjoYoKf�X[ë�ë ´ û

S`û�vHbjë�X�oú\^] q�ZYX/î�\jbjo ë�ZJbuf�ê�]Y_íbuî�_^\^f�ê�qhZYz9bu]`o qhZYX4ë�X�ë�ø
ë�ê�\^]Dq�b^ñYî�XjdnqhZYX�3k78�4¯eÿoKê�ë�é`buq�lmZYX[f1oKX[lpê�oYX[ëNqhZ`buq�qhZYê�ë
é`b^l��jX�qyë�Z`\^VYî�oþñJX(Z`b^]`oKî�X[oþñnw q�ZYX(ñ`b^l��rø"Xp]`oþëhXpf�i^Xpf
�p�L��Îe�L�Jz ûÒ"qSqhZYX[]&f�Xpö�f�ê�qhX[ë{qhZ`X:oYX[ë�qhê�]`b�q�ê�\j]Ò�� b^onø
oKfhX�ëhë/b^ëGÓ z d�f�X[lpb^î�lpVYî�b�qhX�ëSqhZYX¥�� b^]`oïe����ùlmZYX[l��rø
ë�VYz<ë[d`bu]JoDëhXp]`o`ëHqhZYXµé`bjl��^XpqHq�\GÓ z û

TJû�e�ZYX(ñ`b^l��rø"Xp]`o ëhXpf�i^X[f �<����Î)�L�$z b^l[l�X[éKq�ëÅq�ZYX(é`bjl��^X�q
bu]`o<f�Xpé`î�ê�X[ë�qh\sq�ZYXcl�î�ê�X[]jqHinê�bcq�ZYXw3k78�4¯eõoKê�ëhé`buq�lmZYX[f[d
ö�ZYê�lmZ4q�ZYXµñ`b^l��rø"Xp]`oDë�X[fhijXpf�ëhXpX[ë�bjë�bS_jb�q�Xpö�b�w^û
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ê�ëgb�éJ\jéYVYî�bufl�\^]ª�`_^VYfmbuñ`î�X�î�\jb^oc_jXp]YX[f�buqh\jf�÷ó\^fFìðXpñ{ëhXpf�i^X[f�ë[û
4Wë�zS\rë�q�\u÷¯qhZ`X{éYVYñ`î�ê�ë�Z`X[o(ñRXp]`lmZ`zÅb^f!�Kë�öHXpf�X{oK\j]YXsV`ëhê�]Y_
ìíX[ñJkrqh\j]YX^d�öHX4÷óXpî�q/ê�qyö�b^ëÀq�ZYX(ñJX�ë�q/lmZ`\^ê�l�X^ûïìðXpñRkrqh\j]YX
l�\^]Jë�ê�ë�qmë:\u÷Å\^]YX��hìíX[ñYz<b^ë�qhXpf�� bu]`o2b i�buf�ê�b^ñYî�Xí]nVYzÀñJX[f
\u÷tlpî�ê�Xp]rqmëpû e�Z`X4ìðXpñ`zÅbjë�q�XpfÅê�ë{q�ZYX(l�\j]jq�fh\jî�î�ê�]Y_LéYf�\Kl�X�ëhë[d
ö�ZYê�lmZðë�éJb�ö�]`ëWb/i�b^fhê�buñ`î�Xs]nVYzÀñJX[fc\u÷~l�î�ê�Xp]rq�éYf�\Kl�X�ëhëhX[ëW\^]
X[b^lmZ lpî�ê�Xp]rq{öH\^f��Kë�qmb�q�ê�\j]Fû4e�Z`X[ëhX/l�î�ê�X[]rq�ë{qhZYX[] l�\^zÅzÀVY]Yê�ø
lpb�q�Xcê�](bÅë�wn]`lmZ`fh\j]Y\^V`ëNz<bu]Y]`Xpf�ö�ê�qhZ4qhZYXcìðXpñ(ëhXpf�i^Xpf�dnfhXpø
�jV`X[ë�qhê�]Y_4oY\nlpVYzÅXp]rq�ët÷ó\jftbD_^ê�i^X[]LéRXpf�ê�\KoL\u÷�q�ê�zÅX<bu]`oLfhXpø
éJ\jf�q�ê�]Y_úq�ZYXpê�f��`]JoKê�]`_jëSqh\úq�ZYX(ìðXpñYz<b^ë�qhX[f[ûÿe�ZYê�ëS÷óf�XpX[î�w
b�i�b^ê�î�buñ`î�X4ñJX[]`lmZYz<buf�� ëhê�zÀVYî�buqhX�ëÀi�b^fhwnê�]Y_ðlpî�ê�Xp]rq<î�\jb^o`ë{q�\
zSX�b^ëhVYf�X bïë�X[fhijXpf � ë(l[bué`b^ñYê�î�ê�q�wõq�\õb^l[l�\jzSzÅ\KoYbuqhX l�î�ê�Xp]rq
l�\^]`]YX[l�qhê�\^]`ë[dnqh\yoKX[î�ê�i^X[f1oYb�qmbYdYb^]`oyq�\ybu]`ëhöHXpf�fhXn�rVYX[ë�q�ë[û
ê�{}|h{ ë(ì�¢ª�L���}�������X�6��µ��.�h�

ìíX(zÅX[bjë�V`fhX�o qhZ`X(éJX[f�÷ó\jfhz<bu]Jl�X4\u÷tqhZYX"3kKè"4��5b^]`o
3gk78w4¯e,oYê�ëhé`b�qmlmZYXpfmëÅê�]ïñJ\^qhZýëhZ`buf�X[oþbu]`o ëhö�ê�qmlmZYX[oí+n·h·
è(ñYé`ëM#¯q�ZYXpf�]YXpqWXp]ninê�f�\^]`zSX[]rq�ë[û��] \^V`fWX��KéRXpf�ê�zÅX[]jqmëpdRq�ZYX
oKê�ëhé`buq�lmZYX[ftò03gkKè"4��m¦O3gk78w4¯e1ô~b^]`oÅq�ZYX�ñJb^l��rø
X[]`o<ëhXpf�i^Xpfmë
öNX[fhXsXL�KX[l�VYqhê�]Y_y\^]�QO¯h¯<è¥j�	Z��X[]rqhê�VYz©Ñ�z<b^lmZYê�]YX�ë1ö�ê�qhZ
¯OT è vBzÅXpzÅ\^f�w^ûK/Y\jfµqhX�ë�qmësê�]úqhZYX/ëhZ`b^fhX�o�#�qhZYX[fh]`X�qsXp]Yø
irê�f�\^]YzÅXp]rq�qhZ`X[ëhXµzÅbjlmZYê�]YX[ë�öHXpf�Xµl�\^]`]YX[l�qhX[oDq�\Åb�3Íê�]®�nëhwKë
k7�EjwfWvB·h±rkþZrV`ñFûî�]ïq�ZYXíl[b^ëhX \u÷µq�ZYXíëhö�ê�q�lmZYX�os#¯q�ZYXpfhø
]YX�q1X[]rinê�fh\j]YzÅXp]rq[dKX[i^X[fhwyìðXpñJë�q�\^]YXµl�î�ê�Xp]rq1öN\jf!�Kë�q�buqhê�\^]/\jf
ñ`b^l��rø"Xp]`o ëhXpf�i^X[fµöHbjësl�\j]Y]YX[l�qhX�oðqh\L\j]YXyéR\^fhq{\u÷1b��Nê�ë�l�\
�Hb�q�b^î�wKë�q'Qhh·h· Uw3õëhö�ê�q�lmZFû x�X�oIjWbuq'3Íê�]nV7�ÒUKûïQ ò��^X[fh]YX[î
QKûïQKû ¯jô�b^]`oR4Wé`b^lmZYX�ìíX[ñ4knX[fhijXpfw+^û SsöHXpf�X1ê�]Jë�qmbuî�î�X�o<\^]DXpirø
Xpf�wÀz<b^lmZ`ê�]YXjû¯e�ZYX1ìðXpñDëhXpf�i^X[f¯öHbjë~lp\^]7�`_jVYf�X[oÀqh\Sbuî�î�\�ö b
zÅbO�Kê�zÀVYz \^÷BQhUh¯:ë�ê�z{VYî�q�b^]YXp\jV`ëµëhXpf�i^XpftéYf�\Kl�X[ë�ëhX[ë[ûSìðXpñYø
krqh\j]YX�QKû ·1ö�b^ëgfhVY]À\^]{q�öN\MQO¯h¯�è"j�	B��Xp]rq�ê�VYz¼!Íz<b^lmZ`ê�]YX�ë
ö�ê�q�Z¡+eQO±Dè v zÅXpzÅ\^f�w:X[bjlmZL\^]íqhZ`XÅë�buzÅXS]YX�q�öH\^f���û2/Y\jf

q�ZYXsëhl[buî�buñYê�î�ê�q�w/ë�qhVJoKê�X�ëpd`öNXcfmbu]4X��KéJX[fhê�zÅXp]rq�ë1\^]J�`i^Xslp\^]Kø
�`_jVYfmb�qhê�\^]JëLo�ë�ê�]Y_jî�XSë�X[fhijXpfÀò�]Y\Dlpî�VJë�q�Xpfcbu]`o(Z`Xp]`lpX{]Y\4oKê�ë�ø
é`buq�lmZYX[fmô�d�\^]`X�ø�ë�X[fhijXpfÅl�î�V`ë�q�Xpf�d�q�öH\uø�ë�X[fhijXpfSl�î�V`ë�q�Xpf�d�q�ZYfhX[X�ø
ëhXpf�i^X[fÅlpî�VJë�q�Xpf�dHbjëÅöNX[î�î1bjëybúë�éRX[lpê�b^î1l�\^]ª�`_^VYfmb�q�ê�\j]&ö�ê�qhZ
q�ZYfhX[XíoKX�oKê�lpb�q�X[oÿë�X[fhijXpfmëyê�]ÿb^o`oKê�q�ê�\j]ïqh\&qhZ`XðoKê�ëhé`b�qmlmZYXpf
ê�q�ëhXpî�÷Sbjl�qhê�]Y_ïb^ë:bþñ`bjl��jø"Xp]JoõëhXpf�i^Xpf�û e�ZYXúf�X[ëhVYî�q�ë4÷óf�\^z
q�ZYX(ë�ê�]Y_^î�X:ë�X[fhijXpfÅbu]`o&\^]YXpø"ëhXpf�i^X[fÀlpî�V`ë�qhX[fSqhX[ë�q�ëÅzÅX�b^ëhVYfhX
q�ZYX \�i^X[fhZ`X[b^o&oKVYX(q�\ qhZ`XLoKê�ë�é`buq�lmZYX[f[û2e�ZYXLëhXpf�i^X[f<éJX[f�ø
÷ó\jfhz<bu]Jl�XtV`ë�VJbuî�î�w/oYXpéRXp]`oYë1\^]4qhZYXcq�wnéRX[ë�\^÷u�`î�X[ëHq�Z`b�qWb^fhX
ñRXpê�]Y_(ë�X[fhijX[oTûZ/Y\^fcq�ZYê�ëcfhX�b^ëh\^]Fd�öHXÅlmZ`\jëhX{÷ó\jVYf��`î�XSq�wnéRX[ë
ê�]úzSX�b^ëhVYf�ê�]Y_4X[bjlmZðlp\^]7�J_^VYfmb�q�ê�\j]]o�·$Èµv¼�`î�X�ëtqhZ`buqsZ`b�i^X
]Y\Åé`b�wnî�\jbjoyñYVKqtë�q�ê�î�îFf�X��rVYê�fhX9jWe�em�þZYX�b^oKX[f�ë�q®Q'Èµv��`î�X[ë[d
ö�ZYê�lmZ<buf�XHq�wré`ê�l[buîY\^÷Jq�ZYXm�`fmë�q�éJbu_^X�\^÷TbtìðXpñyëhXpf�i^X[f�q^b��Jî�X
zÅê
�:ö�ê�qhZ��`î�XÀëhê
	[X[ëcbu]Jo b^l[l�X[ë�ëW÷ófhXn�jV`Xp]`lpê�X�ë�oKX[fhê�i^X�o:÷óf�\^z
bÅìðXpñ ëhXpf�i^X[f1b^lplpX[ë�ë�î�\j_ ò�b�i�buê�î�buñYî�Xt÷ófh\jzÖ*
+nU),�ô�q`bu]`o4÷óV`î�î�w
oKwn]`b^zÅê�l6�`î�X[ë[û:e�ZYX/oKwn]`b^zSê�l6�`î�X[ë{öNX[fhX<_jXp]YX[f�buqhX[oíñnwðb
�N\jzSzÅ\j]&acb�q�Xpö�b�w��]rq�Xpfh÷�b^l�Xðò���a��ôÀéYf�\^_jf�b^z ñ`bjë�X�o \^]
�`î�XÅë�ê%	pX�ë�b^]`oLbjlpl�X�ëhë1÷ófhXn�rVYXp]`lpê�X�ëcoKXpf�ê�ijX[o:÷óf�\^z,q�ZYX<ëhb^zSX
ìðXpñ{ëhXpf�i^X[fÍb^l[l�X�ëhëÍî�\j_`ûgegX[ë�qhê�]Y_1ö�ê�qhZSoKwn]`buzÅê�l(�`î�X[ëgê�ëF]YX�l�ø
X�ëhë�buf�wÀëhê�]Jl�X1zÅ\^f�XWb^]`oÅzÅ\^f�XWoKwn]`buzÅê�lWlp\^]rqhX[]jqNê�ëNbuéYéRX[b^f�ø
ê�]Y_/\j] q�ZYXÅìíX[ñFû2v�wr]JbuzÅê�lSl�\j]rqhXp]rqcéYî�b�wnëtbu]Lê�zÅéR\^fhq�bu]rq
f�\^î�X�ê�]:]YX[b^fhî�w/b^î�îTZYê�_^ZYø
ij\^î�VYzÅX�ìðXpñ ëhê�q�X[ë[û
"qDëhZY\^V`î�oþñRX ]Y\uq�X[o&qhZJb�qyq�ZYXLë�q�b�q�ê�l1�Jî�XLëhX�q/lp\^]7�J_^VKø

fmb�q�ê�\j] ê�ëSoKX[ëhê�_^]YX�oúqh\í\^éKq�ê�zÅê%	pXyq�ZYX4éJX[f�÷ó\jfhz<bu]Jl�Xy\^÷�qhZYX
ñ`bjl��rø
X[]`o:öNX[ñ ë�X[fhijXpfmëpû1e�Z`X2�`î�X[ë�ñRXpê�]Y_DëhXpf�i^X�o4b^fhXSë�z<b^î�î
X[]Y\^VY_jZ<qhZJb�qHqhZYX[wybuf�X�lpbjlmZYX[oyñrwSq�ZYXcZY\jë�qN\jéJX[f�buqhê�]Y_ÀëhwKë�ø
q�Xpz,\^]:qhZ`X{ñ`bjl��jø"Xp]Jo4ëhXpf�i^X[f�ë[û�e�ZrVJë�qhZYXÀéJX[f�÷ó\jfhz<b^]`l�Xµ\^÷
q�ZYX ë�X[fhijXpf<oK\nX[ëy]Y\uqyf�Xpî�w \j]&q�ZYX oKê�ëÑ�þë�V`ñ`ë�wKë�qhX[zÅë[d�ñYVKq
VYéR\^]L\uqhZ`Xpf�÷�b^l�q�\^fmë�ëhV`lmZLbjëM���rf ëhéJX[X[oTd�]YXpq�öN\jf!�:ñ`b^]`onø
ö�ê�onqhZÍdRXpq�l^û�e�ZYê�ë�b^î�î�\�ö1ë1VJë1q�\/ñRXp]`lmZYz<b^f!�4\^VYfcl�î�V`ë�qhX[fhX�o
ìðXpñúë�X[fhijXpfmëti^XpfmëhV`ë�qhZYXÅñRX[ë�qséJX[f�÷ó\jfhz<bu]Jl�XÀqhZ`buqszÅb�wLñJX
XL�néRX[l�qhX�oy÷óf�\^z,bSëhê�]Y_^î�Xµë�X[fhijXpf�û
ê�{%z�{N�m�L��ð��)�����)�p£���¿¥���eµ��7�!�L�������

e�ZYê�ëgëhX[l�qhê�\^]µXL�Kb^zÅê�]YX�ëFi�buf�ê�\^V`ëTzÅXpqhf�ê�l[ëFV`ëhX�÷óVYîrê�]sXpi�buî�VKø
buqhê�]Y_Wq�ZYX�éJX[f�÷ó\jfhz<b^]`l�XH\u÷�bWìðXpñ<ëhXpf�i^Xpf�d�ê�]Jl�î�V`oKê�]Y_µbtlpî�VJë�ø
q�Xpf�X[o{ëhXpf�i^X[f[ûTìðX�X��YbuzÅê�]YX�ë�Z`b^fhX�oµzÅX[oKê�b�]YX�q�öH\^f��KëÍijXpfmë�V`ë
ëhö�ê�qmlmZYX[o Xp]ninê�f�\^]YzÅX[]jqmëpdTë�q�buqhê�l{ijXpfmë�V`ëtoKwn]`b^zSê�lSl�\^]rq�Xp]rq[d



ñ : «<;F����ª>=`«n�j�@?[����}"��}h�
ªT�r«<;F���p��������ª����u�BA«7CT���H���H�����.?��EDµ¡K�)Ft¬H�/�h��«Í¡K���g¬>=
oKê�ëhé`buq�lmZYX[f"���rf VKq�ê�î�ê%	[b�q�ê�\j]õ÷ó\jf13k78�4¯e bu]`oò3gkKè¥4���d
bu]`o<oKX�oKê�lpb�q�X[o<oKê�ëhé`b�qmlmZYXpfmë¯i^X[f�ëhV`ë�oYê�ëhé`b�qmlmZYXpfmë�lp\rXL�Kê�ë�qhê�]Y_
ö�ê�q�Z(ìíX[ñ:ëhXpf�i^X[f�ëN\^]DqhZ`Xsëhb^zSXcz<b^lmZ`ê�]YXjû
knXpf�i^X[ftlp\^]Y]YX�l�q�ê�\j]Lfmb�qhXjd�qhZYf�\^V`_^ZYéYVYq[dFbu]JoLf�X��rVYX�ë�qcî�buø

qhXp]Jl�wíb^fhXSq�ZYX<qhZ`fhX[X<zS\rë�qµê�zÅéJ\jf�qmbu]rqséJX[f�÷ó\jfhz<b^]`l�XÅzÅX�qhø
fhê�lpë/÷ó\^f4ìíX[ñÿëhwKë�q�Xpz<ëpû5e�ZYXðë�X[fhijXpf4l�\^]`]YX[l�qhê�\^]ýfmb�q�XLê�ë
X��KéYf�X[ë�ë�X�o/b^ë�lp\^]Y]YX�l�q�ê�\j]`ë~éRXpf1ëhX[lp\^]`oFû�e�Z`ê�ëHê�ëHb^]/ê�]`oKê�lpbuø
qhê�\^] \^÷�Z`\�öB÷�bjë�q{qhZYX/ëhXpf�i^X[f{lpb^] X[ë�q�b^ñYî�ê�ëhZ b l�\j]Y]YX[l�qhê�\^]
bu]`oyë�q�b^f�q�l�\jzSzÀVY]Yê�lpbuqhê�]Y_{ö�ê�qhZ<q�ZYXcl�î�ê�X[]jqmëpû¯e�ZYXtlpb^î�lpVYî�buø
qhê�\^]ú\u÷�ë�X[fhijXpftqhZYf�\^V`_^ZYéYVYqcê�ëµëhê�zÅéYî�Xhocq�\uq�b^î¯ñnwjq�X[ë<ò�ñJ\KoKw
ó ZYX[bjoKXpf�ôcq�f�b^]`ë�÷óXpf�fhX�oúqhZYf�\^V`_^ZY\jVKq{q�ZYX/q�X[ë�qÅoYê�inê�oKX[o ñrw
qhZYXWqh\uqmbuîKq�X[ë�qHoKV`f�buqhê�\^]Fû�e�ZYXWëhXpf�i^X[f�qhZYf�\^VY_jZYéYVKqHoKXpéRXp]`o`ë
\^]&qhZYX:q�f�b^]`ë�÷óX[fhf�X[o��`î�X ëhê%	pX^dHë�X[fhijXpfÅlpb^é`buñYê�î�ê�q�wjdNbu]Jo q�ZYX
]YX�q�öH\^f�� ñ`b^]`oKö�ê�onqhZFûÿe�ZYX(fhXn�rVYX[ë�qyî�buqhX[]`l�w ê�ëÅq�ZYX(qhê�zÅX
Xpî�bué`ëhX[oïñRX�q�öHXpX[]ïö�ZYXp]ýqhZYXðl�î�ê�X[]jq:ë�X[]`oYë/ê�qmë/f�X��rVYX�ë�qyq�\
ö�ZYXp]:ê�q1fhX�l�Xpê�i^X�ëNqhZYXµX[]jq�ê�f�XcfhX�ë�éR\^]Jë�Xjû

ê�{%z�{}|�{(�ª¤ª�O�!����Î�µ�{��� (�}�x£�¤ª���'ë��®În�}�!�)���'�L�®�
�]íb/lpî�VJë�q�Xpfhø
ñ`bjë�X�o ëhXpf�i^XpfWqhZYX[fhXÀê�ët\j]YX{\jf�zÅ\^f�X{ñJb^l��rø

Xp]`o ëhXpf�i^X[f�ëµëhê�zÀVYî�q�bu]`Xp\^VJë�î�w Z`b^]`oKî�ê�]Y_(f�X��rVYX�ë�qmëpûJ�] _^X[]Kø
Xpfmbuî
dWê�q(ëhZY\jVYî�oõZ`b�i^Xðb ZYê�_^Z`Xpf(l�\j]Y]YX[l�qhê�\^]ÿf�buqhX q�Z`bu]2b
ë�ê�]Y_^î�XsëhXpf�i^Xpf�dnVY]Yî�X[ë�ë�qhZ`Xs]YX�q�öH\^f��<ñ`b^]`oKö�ê�onqhZ(\jf�qhZYXsoKê�ë�ø
é`b�qmlmZYXpfñJX�l�\jzSX�ëgb�ñR\uq�q�î�X[]YX[l���û(��VYfÍq�X[ë�q�ëö�ê�qhZÀëhz<buî�îh�Jî�X�ë
ò�·�ø�QwÈµv�ôÍê�]{q�ZYX�ë�Z`b^fhX�o2#�qhZYX[fh]YXpqX[]nirê�f�\^]YzÅXp]rq¯ë�Z`\�ö qhZ`buq
3gkKè"4��Bö�ê�qhZúq�ZYf�XpX/ëhXpf�i^X[f�ëµl[bu] Z`b^]`oKî�Xy\�i^X[f�+�¯h·�·(l�\j]Kø
]YX[l�qhê�\^]`ëNéJX[fHëhX[lp\^]`oLò�/ê�_jVYf�XwU^ô�dnb^]`oR3k78�4¯eïl[bu]yZ`b^]`oKî�X
buñR\^VKq9±h·�·yl�\j]Y]YX[l�qhê�\^]`ë�éRXpfcë�X�l�\^]Jo ò�/ê�_^VYf�XZ¯rô�ûceÍX�ë�qmë�ê�]
qhZYXyëhö�ê�qmlmZYX[o�#¯q�ZYXpf�]YXpqtX[]rinê�fh\j]YzÅXp]rqµë�ZY\�ö qhZ`buqcqhZYX�3gknø
è"4�� oKê�ëhé`buq�lmZYX[f/lpb^]þf�X[bjlmZò+n±h·�·ðlp\^]Y]`X[l�q�ê�\j]`ëÅéRXpfDëhX[l�ø
\^]`o ò0/ê�_jVYfhX�°uôyö�ZYê�î�X�3k78�4¯e b^lmZYê�XpijX[ë/b^éYéYf�\e�Kê�z<b�q�Xpî�w
h·h·Àl�\j]Y]YX[l�qhê�\^]`ëHéRXpf1ëhX[lp\^]`o ò0/ê�_jVYfhX9±rô�û¯e�ZYXµl�\j]Y]YX[l�qhê�\^]
f�buqhX�÷ó\^f�b{ëhê�]`_^î�XtëhXpf�i^X[fNö�ê�qhZ/qhZYXµë�buzÅX��Jî�Xcë�ê%	pXtê�ëHb^fh\jVY]`o
UhUO·<lp\^]Y]`X[l�q�ê�\j]`ë�éRXpfWëhX[lp\^]`o4ê�] ë�ZJbuf�X[o4Xp]ninê�f�\^]`zSX[]rq�b^]`o
°)·h·Ålp\^]Y]YX�l�q�ê�\j]`ëHéJX[fWë�X�l�\j]`o/ê�](ë�ö�ê�q�lmZ`X[oDXp]ninê�f�\^]YzÅX[]jq�û
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öH\^f��nê�]Y_�ö�ZYê�lmZsê�ëFñ`bjë�X�oc\^]µq�ZYê�ëÍzÅ\KoKXpî
ûÍìðX~VJë�X�oM��$�`î�qhX[f�ø
ê�]Y_Dqh\4éYfhX[i^X[]jq�qhZYXÅZY\rë�q � ët]YXpq�öN\jf!�(ë�q�bjl��D÷óf�\^z f�X[lpXpê�inê�]Y_
q�ZYX[ëhXcé`b^l��jX�q�ë�\j]/q�ZYXµéYf�ê�z<b^fhw<ê�]rqhXpfh÷�b^lpX^û
egX[ë�q�ëyëhZY\�ö q�Z`b�q4l�\^zÀñYê�]Yê�]`_íq�ZYXLoKê�ëhé`b�qmlmZYXpfyb^]`o&qhZYX
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bjoYoKê�qhê�\^]`b^îrëhXpf�i^X[fÍ\^]{qhZYX�oKê�ëhé`b�qmlmZYXpfZY\jë�q�ò�SYûïU1ëhXpf�i^X[flpî�VJë�ø
q�Xpf�ôyéRXpfh÷ó\^f�z<ëDöH\^fmëhX(qhZ`b^]õq�ZYf�XpXúë�qmbu]`onø�buî�\^]`XLñ`bjl��jø"Xp]Jo
ëhXpf�i^X[f�ëcò�S<ëhXpf�i^X[f1l�î�V`ë�qhXpf�ô�ê�] buî�îTqhZ`X{lpbjë�X�ë�X��Yl�X[éKq1÷ó\^f1qhZYX
÷óVYî�î�wÀoKwn]`b^zSê�l1lp\^]rqhX[]jq�duö�ZYê�lmZyë�Z`\�ö1ë¯bc]Y\^zÅê�]`buîYê�zÅéYf�\�i^X�ø
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ëhXpf�i^X[f[û
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lTÞ+mÀãJàæh»�åuc�ç�ãRàuc
ìíXyê�zÅéYî�XpzÅXp]rqhX�oðq�öN\ lpî�VJë�q�Xpfhø
ñ`bjë�X�oLìðXpñ ëhXpf�i^X[fsë�wKë�ø

qhXpz<ëïê�] b ëhê�zSé`î�X bu]Jo éR\^fhq�b^ñYî�X7ö�b�wpoÖ3kKè"4�� b^]`o
3gk78w4¯ecûRe�ZYX[wDf�Xpé`fhX�ë�X[]jq�q�ZYX9�`fmë�q�buéYé`î�ê�lpbuqhê�\^]Kø�ë�éJb^l�Xcê�zSø
éYî�X[zÅXp]rq�buqhê�\^]`ë/\u÷cqhZYX q�öN\ ìðXpñýëhXpf�i^X[fyl�î�V`ë�q�Xpf�ê�]`_úqhX[lmZYø
]Y\^î�\^_jê�X�ëpdnbu]`oDb^lmZYê�XpijX1éRXpfh÷ó\^f�zÅb^]`l�Xtl�\jzSéJbufmbuñYî�X�qh\ÀX��Kê�ë�qhø
ê�]Y_ ]Y\^]Kø�bué`éYî�ê�lpbuqhê�\^]ïëhé`b^lpX éYf�\noYV`l�qmëpû egX[ë�q�ë/ëhZY\�ö qhZ`buq
3gkKè"4�� ë�ê�_^]Yê
�Jl[bu]rqhî�wB\jVKqhéRXpfh÷ó\^f�z<ëg3k78�4¯e ÷ó\jfþë�q�buqhê�l
�`î�X�ëpû�vHVKq1q�ZYXsq�öH\yëhwnë�qhX[z<ë1b^lmZYê�XpijXsë�ê�zÅê�î�bufWéJX[f�÷ó\jfhz<bu]Jl�X
÷ó\^f<÷óVYî�î�wþoKwn]`b^zÅê�l(lp\^]rqhX[]jq�û^"q/ê�ëylp\^]`lpXpê�i�b^ñYî�X:qhZ`buq/oKwrø
]`buzÅê�lsl�\j]jq�Xp]rqWl�\jVYî�o(ë�ö�buzÅé$3gk78w4¯e § V`ë�qtb^ë1ë�q�buqhê�lsl�\j]Kø
qhXp]rq�oY\rX�ë�ê�÷�öHXµZ`bjo4b<ëhV7Ïyl�ê�Xp]rqW]nVYzÀñJX[f1\u÷¯ëhXpf�i^Xpfmë[û�e�ZYX
lmZY\^ê�l�Xs\^÷¯qhZYXZ3gkKè"4��ÿ\jfw3k78�4¯e b^éYéYf�\jb^lmZ:oKX[éJX[]`oYë�\^]
qhZYXµ]YXpq�öN\jf!�ÅX[]rinê�fh\j]YzÅXp]rq[dKìðXpñ:l�\j]rqhXp]rq�dYbu]`o4ë�X[fhinê�l�XtfhXpø
�jV`ê�f�XpzÅXp]rqmëpû>"÷�q�ZYXsë�X[fhijXpfmë�buf�Xsl�\^]`]YX[l�qhX[oDê�] b�3N4�8 b^]`o
qhZYX[fhXyb^fhX<b4î�b^fh_jXÀ]nVYzÀñJX[fs\u÷HfhXn�rVYX[ë�q�ë[dFq�ZYXR3gkKè¥4�� b^éKø
éYfh\rb^lmZ:ê�ëWê�oKX[b^î�ûm"÷¯q�ZYX{ëhXpf�i^X[f�ë1b^fhXsbuq�oKê
-RX[fhX[]rqtëhê�q�X[ëWb^]`o
qhZYX[fhX4ê�ëÅbíë�ê�_^]Yê
�Jl[bu]rqSb^zS\jVY]rqS\^÷WoKwn]`buzÅê�lDlp\^]rqhX[]rq[d¯q�ZYX
3gk78w4¯e bué`éYfh\rb^lmZïê�ë4zS\jfhXðbuéYé`fh\jéYfhê�b�q�X^ûùeÍ\ ÷óVYî�î�wýVYqhê�ø
î�ê%	pXDqhZYX/÷óVY]`l�qhê�\^]`b^î�ê�q�w éYf�\�irê�oKX�oúñrwðq�ZYXDoKê�ëhé`b�qmlmZYXpfmë/ò�X[ë�ø
éJX�l�ê�buî�î�w�3gkKè¥4���ô�d�b ë�ö�ê�q�lmZ`X[o Xp]ninê�fh\j]YzÅXp]rqyê�ë/]YXpX�oKX[oFd
Xpi^X[] q�ZY\^V`_^Z q�ZYX(oKê�ë�é`buq�lmZYX[f�ëSê�]þëhZ`b^fhX�oI#¯q�ZYXpf�]YX�q<X[]rinê�ø
fh\j]YzÅXp]rqµéYfh\�inê�oKX<b^oKXn�rV`b�q�XSéRXpfh÷ó\^f�z<bu]`lpX^û'�]ðqhZYXÅ÷óVYqhVYf�X
öNX4ö�ê�î�î�X��Yb^zSê�]YX/÷�buVYî�qÅqh\^î�Xpfmbu]Jl�X^d�oYXpi^X[î�\jé b^o`buéKq�ê�ijXD\jéKø
qhê�zSê%	pX�oõî�\jbjonø�ë�Z`b^fhê�]Y_ b^î�_j\^f�ê�q�ZYz<ëpd�bu]`oõê�]ni^X�ë�q�ê�_rb�q�XLéRXpfhø

÷ó\jfhz<bu]Jl�XSê�zÅéYf�\�i^X[zSX[]rq�ëcê�]t3k78�4¯e qhZ`fh\jVY_^ZíqhZYX/V`ë�XÅ\^÷
lmZYX�l��Kë�VYzÅzÅê�]Y_ÀZJbufmoKöHb^fhXjû
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