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TVUXWZY[U]\_^`^ba�ced fgUihkjElnmoa�hpmoqEUXa�rKst\_Ui\_uvuxwa#uvayrSz={|\Zr}ayrg~=a�~=W[�E���a#ayrSzEU��ayr}a�\�qE�
a#m�r��Er�m�wa#^`a�r9~=l�r�moUoln{Eq��a�r

TVUXWZ��a#m�feT9�

�g\�sEstWZUom�~=a�UoayhkjEa�U]h]jEag���H�=c��Z��d �&\��=�Hlva#U�c#�[�_��d �[��st\�YZa�r

�b� �S�����E�Z�&� ��a*sEUXa�r}a#�Hm�\`� W[Uo^7\�uK~Ha#Uoln�Z\�molnWZ��\_�|~@sEUoW&W���W_�¡hSWZUXUoa�hpmo�Ea�rXr¡W���\br��Er�moW[uvl�h*\�UoUi\y�
� WZU�mojEa*¢H�t\_s|ro\Zh]¢@s�UoWZ{�uva#^£zt\�¤Ba#unuR¢H�EW�¤��MzM¥eTK¦xhSWZ^`sEuva#mXaesEUXWZ{Euna#^£§e¨Bj�a�~=a#sta#�t~=a��thS�7YZUi\_sEj
W_� mXjEa�\_uvY[WZUXlvmoj�^©l�r	��WZm/hSWZ^`sEuva#mXa#uv��¢H�EW�¤��7r}mi\_mXl�h#\�uvuv�ªz&r}W�mojEa�~=a#UXlv�[\_mXlvWZ�`\_u«r}W4r}a#UX�&a�r9\ZrB\�h#\Zr�a
r}mXqt~=��� W[Uer��Er�moW[uvl�h�r��=�HmojEayr}l�rK� WZU�mojEl«r�hSu�\[rorBW��9sEUoW[YZUi\_^7rp§9¨BjEa*\�UoU]\#�bl«rBlvmir}a#u¬� lv^bstWZUXm]\��=m�r�lv�thSa
lvm4\Zh]jElva��&a�rgWZs�molv^­\_u9sta#U}� W[Uo^7\��thSa�WZ��\®^bWH~Ha#u9^�qth]j£¤Bay\_¢&a#U�moj|\_��\@T9��fe¯ °±UXlv�EY�W_�²T	³�´µr
¤�lvmXj�\4¶t�Ha�~7r}ln·#ae^ba�^bWZUX�*\_�|~®WZ��uv�b�Eay\_Uoayr}m��Ea#lnYZjH{tWZU�lv�Hmoa#UihSWZ�E��a�hSmolnWZ�tr]¸]§

�¹a4r}jEW�¤;j�W_¤ºmojEa�^ba#^bW[Uo��r}ln·#a�W_�9ay\Zh]j£T9³»h#\_��{ta*h]jEW&r�a#�£r�W�mXjt\_m�mojEa�UoqE���Elv�EY�moln^bael«r
^bln�Elv^�lv·#a�~®{H�@� WZUX^�q�u�\_mXlv�EY�\��t~3r}W[uv�Hlv�EY�\@�EW[�3uvln�Ea�\�U¼W[sEmoln^blv·y\_molnWZ�£sEUXWZ{Euna#^£§�½EWZU�mojEl«rSzR¤/a
qtr�a¼mXjEa�a#�Hs¾ayhSmoa�~bUXqE�E�Eln�EY*moln^bae\[r¡mXjEa�hSW&r�m¡� q��thSmolnWZ��\_�|~®\*Uoa�YZl�r�moa#U�una#�&a#ut^bWH~=a�u�W_�-¿�ÀRÁH�]§

¨BjEa*WZUXlvY[lv�t\�u9\_UXU]\#�@jt\[re\_��lv�HmoUXl�h#\�moa�m]\�YZ¦ {t\Zr�a�~�hSWZ�HmoUXWZuK^bayhkjt\��El�r�^1¤�j�l�h]j@l�r�~=lÃÂ­hSqEunm�moW
lv^`sEuva#^�a#�Hm#§t�¹a�r}j�W_¤ÄjEW�¤»moj�l�r9h#\_�`{¾a�Uoay~=qthSa�~*moW�m�¤BW�r}ln^bsEuva�hpWZqE�Hmoa#Uir9\_�t~b\e� a#¤ÆÅ|lvsE¦�ÅtWZs|rS§
Ç9W&aSÂ­hSlva��=m�uvWª\Z~=ln�EY�l�rb~=W[�Ea�¤�lvmojÄ\3^�qEuvmXlv¦ U]\�moa�hSuvWHh]¢�¤�jEl�h]jÄ\#�&WZl«~Er�moj�a£�Ea#a�~Æ� W[U@r�jt\Z~HW_¤
Uoa�YZl�r�moa#UirS§

¨BjEa�r�agUXa�r}qEunm]r9r}j�W_¤»j�W_¤�lvm9l�rKln^bstWZUomi\_�HmKmoW�qtr�a�\_s�sEUoW[sEUol«\_moa�moW&W[u�r/\_m�~HlÃÈÉa#Uoa��=mKuna#�&a#u«rSz[\_�t~
� UoW[^Ê~=l¬È�a�Uoa#�Hm�\_UXa�\Zr	� W[Ue~=ayr}lvY[�Elv��Y�\_sEsEunl�h#\�molnWZ��r}sta�hSl¬¶Éh�\_UXU]\#�bsEUXWHhSa�ror�WZUirS§

ËÍÌ*ÎÏÑÐ�Ò�Ó ÎÏ	ÔEÕnÐ�Ö±×]Ø

Ù#Ú�Û_Û[ÜSÝ Þ ßoà9á#âKÞ ã�ßMä_Ý ß�å[æ±ã�ç�Ü#ÜpÝxàyèµåZé]Þ ßoà9êMß�ë±ßXé]Ýìæ±ã�íEÝ±ÜpîSÝxé]ï�ðVñpò]é]å[àKá#âKÞ ã_ßôóEë±Û�Ý èõÞtö�êM÷�Û_Ý ÜXøìßoæìÞtùM÷-ùú÷7û
ü ùúÜ[ý#þpþSÿpû��}ýH÷@Û�Ý±ß��õèµïgèõå[é]Ý±â��pß�Ý±ë èõÜpå��ôékëÉÛ_Ý ß�ë±ß�å#Þ ßXàeé]Þ�Þ ã_ß	��å#Þ±ß�Ý å[ékÞ èõÜpåZé
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 ¥gW[qtrKsEU��ayr}a#�HmoW[�trKu�\�~B�a#UXlv�[\_mXlvWZ�*� WZUX^ba#unuvaBa�mKu�\esEUXa#qE�&a�~�´ qE�Ea�r}WZunqEmolnWZ�`r}��r}mXWZuvl�� q�agstWZq�UBuva
sEUXWZ{Euxwa#^ba�~=q�ro\[hS¦]w\�¦ì~HW&rSztqE�7sEUXWZ{Euxwa#^ba�¥eT hSW[^bsEuna#m9{Elva#�­hSWZ�E�HqM§�À�a¼Y[U]\�sEjEa*~Ha�r�~B�a#sta#�E¦
~E\��thSa�r-~=a�hSa#m9\�uvY[WZUolnmojE^`aB�M´X�a#m]\��=m st\Zr9r�m]\_mXl��&qEa&zZu«\ehSW[�tr}mXUoqthSmXlvW[��~�´ qE�*U��a�r}ay\_q`r}��r}moW[uvl�� qEa
stWZq�U�uva�rX\ZhS¦iw\_¦x~=Wªr�hSW[�tr}mXlvmoq�a�qE��a�~�´X�a#mXqt~=a�~=a`h#\[r²stW[qEU�u�\7r}�H�=mXjMwa�r�a�~�´õ\�U]h]jElvmXa�hSmoq�Uoa&§ÉÀ�a
U��a�r}a�\�q£sEUoW[stW&rH�a­\_momXa#lv�Hm�~=a�rgsta#U�� WZUo^­\_�thSayrgWZsEmXlv^7\�uva�r�moW[qEmea#�£UXa�r}mi\_�HmemoU�wa�r�r}ln^bsEuva�° qE�
\��E�Ea�\�q3~=a�sEUXWHhSa�ror�a#qEUir@�a#u��a�^ba#�Hm]\_lnUoa�re°xT9³�¸�stW&rXrH�a�~�\_�Hm�qE�Ea*mi\_lnuvuva*^ �a#^bWZlnUoag¶|�=a*a#m�~=ayr
hSW[�E�Ea#�HlvW[�trBuvWHh�\_uvayrk¸]§


 ¥gW[qtr�^bWZ�HmoUXWZ�tr�hSW[^b^ba#�HmKu«\�mi\_lvunuva�~Ha*h]jt\��&qEa�T9³ s¾a�qEm��a#moUXa*h]jEWZl«r}lna�~=a�^­\_�Elxwa#Uoa4w\�^`lv¦
�Eln^bl�r�a#U uva�moa�^bstr ~�´ a#�/�a�hSq�molvW[�Mz�a#��U��a�r}W[uv�[\_�HmKqE��sEUXWZ{Euxwa#^ba�~É´ WZs�molv^`l�ro\�molnWZ��hSW[^�{Eln�t\_mXWZlnUoa
�EW[�¹unlv���ay\_lvUXa&§É¥gWZqtr�hSW[�tr}l«~B�a#UXWZ�tr�w\7hSa#meapÈ�a�m¼una*moa#^`str¡^`W_�&a��£~�´ a#�/�ayhSqEmolnWZ�(hSWZ^b^`a¼q��Ea
� W[�thSmolnWZ��~=a�hSW��qEmea�m�qE�7^bWH~�wa#una�~=a�hSWZ^`s¾Wªro\��=m�¿�ÀRÁ �B\_q��Elv�&ay\_qbUXa#YZl«r}moUXa&§


 À�aeU��a�r}ay\_q7WZUXlvYZln�t\_uô\#�Z\�lvm/qE�7^»�a�h#\��El�r�^ba�~=a²hSWZ�HmoU��WZuva�~=l¬Â7hSlnuva�w\�^ba�momoUXa�a#����qE�HUoa&§H¥gW[qtr
^bW[�=mXUoW[�tr*hSWZ^`^ba#�Hm¼lnu�sta#qEm��a#moUXa@r�lv^bs�uvlÃ¶¡�aba#m*Uoa�^bsEu�\[h��abst\�Ub~Ha#qE��hSWZ^`sEmoa#q�U]r¼a�mb~=ayr
UXa#YZl«r}moUXa�rS§HÀ�a�h]jt\_UXYZa#^ba��=m9~Ha�rBhSW&apÂ7hSlna#�Hm]rKa�r}m/U��a�\�uvl«r=�a�\y�&ayh¡qE��aejEWZUXuvW[YZa�sEuvq|r	U]\�sEl�~Ha�� q�l
�a#�HlvmXaeuì´ qEmolnuvl«ro\_mXlvW[�7~=a�Uoa#Y[l�r�moUoayrV�x\_�Hm��W[^ba�rp§

Ç9a�r�UE�a�r�qEuvmi\_m]r�^bW[�=mXUoa#�Hm��&qEa�stWZqEUeu«\�hpWZ�thSa�sEmolnWZ��~=a�U��a�r}ay\_qE�7r�s��a�hSl¬¶��&qEa�rBuì´ lv^bstW[Uom]\��thSa&zHlvu
a�r�mgln^bstWZUomi\_�Hm�~�´ q�molvunl�r�a#UBuna�r¡W[qEmolnu�r�\_sEs�UoWZs�Uol��ayr�w\bh]jt\�� qEa��Eln�&a�\_q�~=a4r}s��ayhSlÃ¶Éh�\_molnWZ�trpzthSa�r�WZqEmXlvu«r
�x\_l«ro\��=m�\�sEsta#u�w\�~=a�rBmXa�h]jE�El��&qEa�r9�[\_Uol��a�rS§
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¨BjEa�YZa#��a#U]\�u¾¢H�t\�stro\[hk¢*sEUXWZ{Euna#^ l«r9\¼hpu�\ZrXr}l«h�¥eTK¦!�!���7���$�8�9�]z�hSWZ^�{Eln�t\_mXWZUol«\_uEW[sEmoln^blv·y\_molnWZ��sEUoW[{E¦
uva�^ ¤�lnmoj�\@¤�l�~=a7Ui\_�EY[a®W���\_s�sEuvl«h#\_mXlvWZ�|r;:=<gq�>[�=z-¯£¨���?�@ì§ �ìm*h#\�� {ta�r}WZun�&a�~3r�a � q�a#�=mXl�\�uvuv�£ln�A�°CB;D#¸RmXlv^baªz_¤�jEa�Uoa�B1l«rVmXjEa��HqE^�{ta#U W_�ôWZ{E��a�hpm]r9\_�t~1DBl�rKmXjEaeh�\_st\[hSlvm��&§ ¨BjEl«rVl«r9h#\_unuva�~E�,.F�4"�G���H���JI��H����	�
���hSWZ^bs�uva#�Hlvm��K:ML��ONy��@Er�lv�thSa/lvm l�rRstW[uv�H�EWZ^bl«\_u&¤�§ U#§ m�§Z\�st\_Ui\_^ba#mXa#U9°±¤�j�l�h]j�lvmir}a#u¬�Xz_Y[UoW�¤�r
a#�HstWZ�Ea#�Hmol«\_unuv�7¤�lvmXj¹ln�EsEqEm�r�lv·#a[¸]§�¯£\_�H�@moln^ba*hpWZ�tr�qE^blv��Yblv�tr�m]\��thSa�rgW���mXjEa�r}a*s�UoWZ{�uva#^7r�a#�=l«r}m: ÇP<��7>Q>=z�Ç9jH�,>Q?�@ìzt\_�|~®lvm�l«r¡mXjEa#UXaS� WZUXa¼ln^bstWZUXm]\_�Hm�moW�lv�H�&a�r�molvYª\_mXaeaSÂ­hSlva#�HmBs|\_U]\�uvuna#uMlv^bs�uva#^�aS��¦
m]\�molnWZ�trp§SRg��agW��Mmoj�a�r}m]\��t~E\�U]~b\�sEsEUoWª\Zh]jEa�r9moW�r}W[uv�Hlv�EY�moj�l�rRsEUXWZ{Euna#^©l�r-~=�=�|\_^bl«h	sEUXWZYZUi\_^b^`lv�EY:=TBa�u�UVN[zWL�¥+N��EzX<gq�>[�Y@ì§��ì�@mXjEl�r�st\_sta#U�z¾¤/a*\Z~�~=Uoa�rXrgmoj�a*sEUoW[{Euva#^ W_��~=a#UXlv�Hlv�EY`\�r��Er�moW[uvl�h�¿�ÀRÁH�
\_UXU]\#��� W[UgmXjEa�~=�=�|\_^bl«h¡sEUXWZY[U]\_^`^blv�EY4\_unYZWZUXlvmXjE^1� WZU�moj�a¼¢H�t\�stro\[hk¢bs�UoWZ{�uva#^£§

Zg�H�t\_^bl«hBsEUoW[YZUi\_^b^bln�EY�h#\��bqtr�qt\_unuv�*{ta�r}sta�hplÃ¶ta�~*{H��\¼UoayhSqEUoUXa#�thSa�a � qt\�molnWZ�Mz�\_�t~�mXjEa#UXagl«r
�EW�¤O\�u«\_UXYZa�{tWH~=��W_�/¤BW[Uo¢7WZ�(r}�H�=mXjEa�r�lv·#ln�EY�r}��r}mXWZuvl«h�\�UoU]\#��r�� UXWZ^ r}q|hkj�a � q|\_molnWZ�trp§�<gW�¤Ba#�&a#U�z
¤Ba�r�jt\_unu r}a#a�moj|\_m�WZq�UgUXa�hSqEUXUoa#�thpaejt\Zr�moj�a²� W[Uo^\[

� W[U�\_uvuMln�t~=a#�`s¾W[lv�Hm]rpz�] ^ °C]=¸#_a`É°X§#§#§!b�°Cc(](dfe(dag °C]=¸X¸t§#§#§õ¸ °Xc_¸

�ì�7WZU]~Ha#UgmXWbhpWZ^bsEq�moa(^ \�me\*stWZln�=m�]�ln�7mojEa�lv�t~=a��7r}st\[hSa&zE¤/a¼��a#a�~®mXjEa��[\_uvq�a�W_�hb � UoWZ^ÊmXjEa
stWZln�=m�c(]+die+djg °
]=¸]zÉ\_�t~@mXjEl�r�l�r�h#\_unuva�~7\\G�
��

kGO�
�l���,GO�4�,��I�W_�/mojEa�a �&qt\_mXlvWZ�ô§e¨BjEamc(]ndie
l�r�\bhSu«\ZrXr}l�h�\_u-\yÂ`�Ea�~=a#sta#�t~Ha#�thS�o: ��½K�Q?Y@ìzt{EqEm�mojEa�sEUoa�r�a#�thSa�W_��\b~E\�m]\��[\�Uol�\�{Euva1g °C]=¸�^bay\_�tr
moj|\_m�mXjEa;p �Oq ��r p ��r ��sutÍ�y� �Ov�w t � ryx �{z r�x�|1r �p���=�Ft �&� v}v sº°ìr}a�ab½RlnYE§9c_¸i§¹Á&qth]j�Uoa�hSq�UoUoa��thSa�r
\_UXabrX\_l«~¹moW�jt\#�&a\~]~=�H�t\_^`l�h��@° WZU�~oUoq��E¦±mXlv^ba�� ¸�~=a�s¾a��t~=a#�thplva�r�: ¯@a#Y&�[��@ìz \_�|~¹mojEa�¤Ba�uvuK¢H�EW�¤��
~=a#sta#�|~=a#�thSa�sEUoW[��a�hSmolnWZ��moa�h]jE�El�� qEayr	� WZU�r��Er�moWZunl�h*\�UoU]\#��r}�H�HmojEa�r�l�r�:����7>[�Y@-\_Uoa*��WZm�\�sEsEuvl«h#\_{�uva&§
fOhSWZ^`sEuva#mXaer��=�Hmoj�a�r}l«rB^ba#moj�WH~�� WZU�r}qth]j7Uoa�hpqEUoUXa#�thSa�r9l�rB�EW[m�\#�Z\�lvu«\_{Euna�\�m�sEUoayr}a#�Hm#§

¨Bj=q|rSzMmojEa�Uoa�\_UXa�m�¤/W®^`WZmoln�[\_molnWZ�trB� WZU�r�moqt~=�Hlv��Y®mXjEa`r}��r}moW[uvl«h�lv^bsEuna#^�a#�&m]\�molvW[�7W_��mXjEa`~=�=¦
�t\�^bl�h*sEUoW[YZUi\_^b^bln�EY�\_unYZWZUXlvmXjE^ � WZU�mojEa7¢H�t\_s|ro\Zh]¢�sEUoW[{Euva#^�[�mXjEabsEUXWZ{Euna#^ l�r¼ln^bstWZUXm]\_�Hm�ln�
lvmireW_¤���UolnYZjHm#z \_�|~3\7h#\_UXaS� qEu/r}mXqt~=�£^7\#�7uva�\[~ mXW�\@r}�H�HmojEa�r�l�re^ba#mXjEWH~®� WZU�UXa�hSqEUXUoa#�thpa�rg¤�lvmXj
~=�H�t\_^`l�h�~=a#sta#�t~=a��thSlvayrS§9�ì�7mojEl«rBst\_sta#U�¤Baes�Uoa�r�a#�=m�mXjEae� WZunuvW�¤�lv�EY*UXa�r}q�uvm]rp§


 ��a�YZlv�&a²\¼� WZUo^­\_uM~Ha#Uoln�Z\�molnWZ��°ì\��t~bsEUoW&W��9W_�/hpWZUoUXa�hSmX�Ea�ror]¸KW��/\�uvln�Ea�\_U�r}��r}mXWZuvl«he¢=�t\�stro\[hk¢
\�UoU]\#�&§9¨Bj�a�\�UoUi\y�`l�r	¢H�EW�¤��7lv�bmXjEa�uvlnmoa#Ui\_moq�Uoam: f(�e�[�Y@ô\_�t~bl�rB{|\Zr}ay~­W[��\4¶t�Ha�~br�lv·#a�Uolv��Y
mXWZstWZunWZYZ� \_�|~¹jt\Zr�WZsEmXlv^7\�uKr�sta#a�~=qEsô§7�Ñm�qtr}a�r�\_��lv�HmoUXl�h#\�moa*st\�UomolnmolnWZ�Eln�EY�roh]jEa#^ba&zt¤�lvmXj
~=�H�t\�^bl�h#\�uvun�£hSW[^bsEqEmXa�~ mi\_YªrSz/\_�t~�WZqEU�~=a�Uolv�[\�molvW[�3jEa#UXabsEUXW_�Hl�~Ha�r�\@UXlvYZW[UoW[qtr�s�UoW&W_��W_�
hSW[UoUXa�hSmo��a�rorp§


 ��ags�UoW��&a�mojEa�\#�&a#U]\�YZa�mXlv^ba�hSWZ^bs�uva#�Hlvm��eW�� mojEa�\�UoU]\#��l�rh���F������9���������O� �V� �� ��� z&¤�jEa#Uoa��el«rmXjEa��=q�^�{ta#UMW��MT9³�´õrpz��h�y���#°
�h�W�� Z¸ l«rRmojEa/u�\�UoYZayr}m#°xr}^7\�uvuna�r}mp¸�¤/a#lvY[j=m-\_^bW[�EY�\�uvuHsEUoW[{Euva#^
ln�tr}mi\_�thSayrSzE\��t~¢¡£l�r9mojEa�r�lv·#a�W_� mXjEa�^ba#^bW[Uo��lv�bay\Zh]jbT9³�zE\�~=a�r}lnYZ�bs|\_U]\�^ba#mXa#U#§ �¹a�\_u«r}W
� W[Uo^�qEu�\�moa�\��t~£r}W[uv�&a�\���WZ�@unlv�Eay\_U�WZs�molv^`lv·�\�molvW[�7sEUoW[{Euva#^ ¤�jEl�h]j7a#�t\_{�uva�r�qtr�moW*¶t�7mojEl«r
st\�U]\�^ba#moa�UBlv��\��@WZs�molv^­\_ut^7\_���Ea#U#§
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 ¨BjEa�hSW[^bsEuvl«h#\_mXa�~�hSWZ�HmoUXWZutW_�ômojEa�\_UXU]\#�*^7\�¢&a�rúlnmKqE�EUXa�\_unl�r�mol�hBmXW�lv^bsEuna#^�a#�=mÉlv��¿�ÀRÁH�]§Z��a
r�jEW�¤©jEW�¤©mojEa`hSWZ�HmoUXWZu/h#\��¹{tabUXa�~=qthSay~@moW@m�¤/W@r�lv^bs�uva*hpWZqE�Hmoa#Uir�\��t~¹\b� a#¤ Å|lvsE¦�ÅtWZs|rS§
��ae\�u�r�W*r}j�W_¤ÄjEW�¤»moj�aehSW&apÂ7hSlna#�Hm]rKh#\��b{taeuvWª\Z~=ay~�aSÂ­hSlva#�Hmoun�e{H�*^ba�\_�|rVW��-\¼^�qEuvmXlv¦ U]\�moa
hSunWHhk¢Hlv��Y*roh]jEa#^`a&zZ¤�jEl«hkjbW[{=�Hl�\�moa�r9mojEa��Ea�a�~�W_�Vr}j|\Z~=W�¤;UXa#YZl«r}moa�U]rS§9½EW[U�mojEl«rV¶t�t\�u ~=a�r�lvYZ�ôz
¤/a7r}jEW�¤©jEW�¤ mojEa`WZsEmXlv^7\�uK^ba#^bW[Uo�(r}lv·�a�UXa�~=qthSayr¼moj�a�UXqE�E�Eln�EY£moln^ba*{=� �Z��
 ��	$�)�H��"��
��,I1	��,��'!��
Y.F�K	��\
�'���
Z§

¨BjEl�r9st\_sta#U�l«rKWZUoYª\_�Eln·#a�~b\[r	� WZunuvW�¤�rS§9�ì��mojEae��a#�=m/r�a�hSmolnWZ�MzH¤Ba�~=aS¶t��aemojEa�sEUXWZ{Euna#^ \��t~�mXjEa
�EW[m]\_mXlvW[�Mzt\_�t~`~=l�rXhSqtror9mojEa²r}m]\�moa�W_� mXjEa�\�Uom#§9¨Bj�a#�Mz=ln�®Áªa�hZ§E�Hz=¤/agsEUXa�r}a��=m�\²� WZUX^7\_uÉ~=a�Uolv�[\�molvW[�
W_� mXjEa�fg�t~=W[�EW��=¦���qElv�HmoW[�b\�UoU]\#��: f(���Z��@ì§-�Ñ��Á&a�hZ§Z��¤Ba�r}jEW�¤»jEW�¤»mXjEaeT9³¹^`a#^bWZUX��r}lv·�a�¤�jEl�h]j
^bln�Elv^�lv·#a�rMmojEa�UoqE���Elv�EY�mXlv^ba�h#\_�b{ta�~=a#mXa#Uo^bln�Ea�~�{=�4r}WZun�=ln�EY*\e�EW[�buvln�Ea�\�UKWZsEmXlv^bln·�\_mXlvW[�*sEUoW[{E¦
uva�^£§���agmXjEa#��\Z~�~=Uoa�rXrg° lv�bÁ&a�h[§�U ¸ moj�ag^7\�lv�4~=U]\#¤�{t\[hk¢*W��Mmoj�ae\�UoU]\#�&z&�t\�^ba#un�¼mXjEa�hSW[^bsEuvl«h#\_mXa�~
hSW[�=mXUoWZuH^ba�h]jt\��El�r�^£§¾��a�r}j�W_¤�jEW�¤�lvm-h#\���h#\_�*{ta�Uoay~=qthSa�~�moWem�¤/W�hSWZq��=mXa#U]r \_�t~*moj�Uoa#a/u�\_mihkj�a�rS§
½Rln�t\_unuv�&z&¤Ba�sEUXa�r}a��=m�W[qEUehpWZ�thSunqtr}lnWZ�tre°�Á&a�hZ§�� ¸�\_�t~�\*~=l�rXhSqtrXr}lvW[�@W��R� qEmXqEUoa�¤/WZUo¢É§

� 
 ���/.@��'B�b!¹� � ��� � 01'/���£���­!�+�� ��'/.

��� ���kr � q �#�E�Fz���� x � v � 
»��Á&qEsEstWªr}abmXjt\_mKB m��Hs¾ayr²W���W[{E��a�hSm]r�\�Uoa�{¾a�lv�EY�hSW[�tr}l«~=a#Uoay~(� W[U
lv�|hSuvqtr�lvW[�Æln��\ ¢H�t\_s|ro\Zh]¢3W���h#\_s|\ZhSlnm}� D_§�½EWZU�� _ c��i���#§#§�§��!B£z	una#m ��!�{ta@mXjEa"��
��J",��\_�t~i�#!
moj�a$�h��	��Y���BW_��mojEa%�±¦±mXj¹m��Hsta�W���WZ{E��a�hSm�zM¤�jEa#Uoa � ! z&� ! zK\_�|~�D*\_UXab\�uvu9stW&r}lnmoln�&a�ln�=mXa#YZa#UirS§`¨BjEa
¢H�t\_strX\Zh]¢@sEUXWZ{Euna#^�l«rgmoW�h]jEW&W&r�ab\7hSW[uvuna�hSmolnWZ��W_�/WZ{E��a�hpm]rer�W@\[remoW7^7\_�Hlv^`lv·paemojEa�moW[m]\�uKsEUoW�¶tm
¤�lvmXjEWZq�mga#��hSa#ay~=lv�EY�mXjEa�h#\_st\[hSlvm��7hpWZ�tr�moU]\�lv�Hm#zElx§ a&§nz

^7\��(' �) !+*-, �.!}]�! [ �) !/*0, �#!�]�!21jD3��]�!54�?�lv�Hmoa#Y[a#U6�7� _Oc8�]���#§�§#§��!B:9 °x� ¸

¤�jEa#UXa¢]�!9l�remXjEab�HqE^�{ta#U�W_�;� ¦±mXj¹m��Hs¾a�WZ{E��ayhSm]relv�|hSuvqt~Ha�~ ln�¹mXjEa�¢=�t\�stro\[hk¢É§7¨BjEa#UXab\�Uoa�^7\_�H�
�[\_UXl�\_mXlvW[�trRW_�|mojEl«rúsEUXWZ{Euna#^£z�\_�t~*r�lv�thSa9mXjEl�rMl�r \_��lv^bstWZUXm]\��=m hSW[^�{�lv�t\�moWZUXl�\�u&WZsEmXlv^bln·�\_mXlvWZ��sEUoW[{E¦
uva�^£zH\��=qE^�{ta#U9W_�9UXa�r}ay\_U]h]jEa#Uir	jt\#�&a�~Ha#�&a#uvW[sta�~�st\�U]\_unuva#uô\_unYZWZUXlvmXjE^7rS§#Z��=�t\�^bl�h�sEUXWZYZUi\_^b^`lv�EY: ÀRÁ�Á�>�>Ez�Ç�Ç/�&��?tzBÀRÁ �=c&z/¨úa#�|��?�@ìz/{EU]\��thkj�¦ì\��t~=¦ {¾W[qE�t~ : ÀRÁ�>_�tz/�&½ >Q>�@e\��t~ \�sEsEUXW_�Hlv^­\_moa�\�uvYZW[¦
UolnmojE^­r2:ML��=<¼�HcZz,L�a#U]�Hc-@É\_UXagmXjEa�^bW&r�m	stW[sEqEu�\�UBmXa�hkj��El��&qEa�rMqtr}ay~�§9ferK�EWZmXa�~*{=��¨Ma#�EY : ¨Ma#�t�Q?�@ìz
moj�aesta#U}� W[Uo^7\��thSaeW��Kst\�U]\�uvuva�uM\_unYZW[UolvmXjE^7r/~=a#sta#�t~ErBW[��D_zHB�\_�|~®\�u�r�W1�h�y�9��zHmojEa�u�\_UXYZa�r�m�WZ{E��a�hpm
¤Ba�lvYZjHm#z �h�y�9��_�^7\��,?>�!@> � �#! ° qE�Euvln¢&aBmXjEaer�a �&qEa#�Hmol�\�uth#\[r}a�¤�jEa#��WZ�Eun�1B1\��t~¢D�\_UXagUXa#uva��Z\��=mp¸]§-¨BjEa
�HqE^�{ta#U�W��esEUXWHhSa�rXr}WZUir�UXa �&qElvUXa�~ {H��^bW&r�m�W_��moj�abst\_Ui\_unuva#u�\_uvY[WZUXlvmoj�^7r¼l«r¼a#�HstWZ�Ea#�Hmol«\_u/lv�3mXjEa
r}ln·#a�W_��mojEabln�EsEqEm4\_�t~3mXjEa�r}a­\_uvY[WZUXlvmoj�^7rejt\#�&a7\®�&a#UX�£uvW�¤©sEUXWHhSa�ror�WZU�aSÂ­hSlva#�|hS�&§7½EWZU�a#�E\�^b¦
sEuna*mojEa*{ta�r�memoln^ba�hSWZ^bs�uva#�Hlvm��`\_uvY[WZUXlvmoj�^"� WZU�°x� ¸�sEUXWZstW&r�a�~¹{H�£¨Ma#�EY{: ¨úa��t��?F@KUoa �&qElnUoa�r=A °CD#¸
sEUXWHhSa�ror�WZUir?BgmXW�r}WZun�&aemoj�a¼s�UoWZ{�uva#^ lv�kA�° uvWZY-C#°CB;D#¸o¸-molv^`a&§ ¨BjEae� qE�thSmXlvWZ�DA °FEú¸/\�{¾W��&a�~=a#��WZmoayr

�	G ß9Ú�ë±ß�Þ ã�ß ��ÜpÝxà¼Û�Ý±ÜyæÑß�ë ë±ÜpÝ ë �Mã�ß�å ��ß�à#èõëxæìÚ�ë±ë9ë Ü��nÞ �Mé]Ý ßBèõï�Û
�õß�ï�ß}å�Þìé]Þ±èµÜSå�ëXò�ékå[à�ító5H ë �Mã�ß�å*Ý ß �nß�Ý èõå�îeÞ±Ü
ã[ékÝxà��Mé]Ý±ß-èõïgÛ
�õß�ï�ß�å#Þìé]Þ èõÜSå�ëXý
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½RlvY[qEUoa�c�[9¨B¤/W�¢H�t\�stro\[hk¢bs�UoWZ{�uva#^ ln�tr}mi\_�thpa�r-[K�EW[moa�jEW�¤ mXjEa�YZU]\�sEjtrg�[\�Uo�b¤�lnmoj7mojEaK�#!x´õr
moj�ae�=q�^�{ta#U9W_�-sEUXWHhSa�ror�WZUir¡�Ea�a�~=a�~�� WZU�^�qEuvmXlvsEun�=ln�EYem�¤BW E@{=� E®^­\_moUXl�hSayrVln�kA�°±unWZY EM¸9st\_Ui\_unuva#u
moln^ba�°±¤�jEl«hkj�l�r�¢H�EW�¤���moW£{ta7{¾a�m}¤/a#a#�"E C \_�t~�E �#¸]§{<ga#�thpa&zK\�m*uva�\[r}m¢A�°CD C ¸�sEUoWHhpa�ror�WZU]r�\_UXa
�Ea#ay~=a�~�z�\_�t~ , � l�r�\��x\ZhpmoWZU�ln�7mojEa�aSÂ­hSlva��thS�&zZ¤�j�l�h]j@\�sEsEUXW&\Zh]jEa�r�·#a#UXW�\Zr�Dglv�|hSUoa�\[r}a�rp§
!¢s r � 
 t � ��� x " �_� 
 
ft r#"�w�x � �kr � q ���E�Fz ��� x � v � 
��Z� R��Ea£W���mXjEa£^bWªr}m�¤Ba#unug¢H�EW�¤��
\_s�sEUoWª\Zh]jEa�r²� W[U*r�WZuv�Hlv��Y®¢H�t\�stro\[hk¢£sEUXWZ{Euna#^7rgl«r�~=�=�|\_^bl«h�sEUoW[YZU]\�^b^bln�EYE§*�ìm�l�re{t\[r}a�~�WZ�3mXjEa�X'4	��,��	=���$� �9%;�-���
	���
��J	$�
I :=TBa#u UVN4@/\_�t~3qtr�qt\_unuv� hSWZ�Hm]\�lv�tr�m}¤/W@sEj|\Zr}ayrS§£�ì�3mXjEa�¶tUir}mb°�� WZUX¤�\_Ui~¾¸
sEjt\[r}a�mojEa�^7\��=ln^*qE^%$t� v � � W_�-moj�a¼W[{E��a�hSmXlv�&a�� qE�thSmXlvWZ�7l«r�hSWZ^bs�qEmoa�~ÉzE\_�|~®moj�l�rBl�rBq|r}a�~blv�7mXjEa
r}ayhSWZ�t~Ä°±{t\[hk¢HmoUi\Zh]¢=ln�EY=¸�sEjt\[r}a@mXW3~Ha#moa#UX^blv��a�mXjEa£�E�Z� �R� v � xlv �M�Ft x�r § �ìm*l«r�¢=�EW�¤���mojt\�m�mXjEa
{t\[hk¢HmoUi\Zh]¢=ln�EY�sEj|\Zr}a�l«rBlv�EjEa�Uoa#�Hmoun��r}a �&qEa#�Hmol«\_u�: f(���Z�Y@xzE\��t~7h#\_�7{ta�s¾a�U}� WZUX^ba�~�ln��D doB�r�moa#s|r
lÃ�-hpa#Uomi\_lv�`{¾W&W[¢=¢&a�a#sElv��Y*lv�=� W[Uo^7\�molvW[�bl�rB^­\_lv�Hm]\�lv�Eay~�~=q�Uolv��Y*mojEag� W[Uo¤�\_U]~7sEjt\[r}a&§9�ì�7WZqEU�\�UoUi\y�ªz
moj�l�r¼{tW&W[¢=¢&a#a�sElv�EY7¤�lnuvu9Uoa �&qElnUoa*WZ��a7hSWZ^`st\_Ui\_moW[Uo¦x\Z~E~Ha#U*\��t~3m}¤/W7Uoa#Y[l�r}mXa#U]r�lv��a�\Zh]j T	³�§-�Ñm�l«r
mojHqtr�\@hSW[�tr}mi\_�Hm�W��&a#Uoj�a�\Z~�z \��t~3\yÈÉa�hpm]r¼W[�Euv��moj�a�¶t�|\_u�T9³Or}ln·#a&zM{EqEm��EWZm�mojEa��t\�moqEUXabW_��mXjEa
\_�|\_uv��r}l«rS§��¹abmXjEa#UXaS� WZUXa�� WHhSqtr�W[� moj�a�� WZUX¤�\_Ui~3sEjt\Zr�a&z9¤�jEl�h]j3l�r�r}sta�hSl¬¶ta�~3{H�¹mXjEa�� WZunuvW�¤�lv��Y
UoayhSqEUoUXa#�thSa [

� WZU�\_unu�&��(' [¢?*)+& 1 D3�!?,)-' 1�B£z ¶t�t~/.R°
D3�!B@¸iz=¤�jEa#UXa
. °�&��('E¸#_10324.R°5&��('76»c_¸ �8.R°�&*6o�:9��('76+;K¸Wd$��9�< °x� ¸

¤�lvmXj7{¾W[qE�t~E\�Uo�(hSWZ�t~HlvmolnWZ�tr:. °�&��!?&¸S_=.R°
?��('E¸P_j?�\_�|~>.R°5&��('E¸#_?6A@ ¤�jEa��B&C)j?=§
êRêbå#£�û �Xþ)�
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�ìmbl�r�¤/a#uvu�¢H�EW�¤�� : ¯£¨���?Y@�mojt\�m@~HlÃÈÉa#Uoa��=m��[\_Uol«\_mXlvWZ�|r­W��*mXjEa£¢=�|\_strX\Zh]¢»sEUoW[{Euva#^ ^ba#UXa#uv�

hSW[UoUoayr}stWZ�t~7moW`~=lÃÈÉa#UXa#�Hm�h]jEWZl«hSa�r	W��:0 \_�|~®moj�a�hpWZ�tr�m]\_�Hm ; ln�¹°x� ¸8[

 ¨BjEa " ��r � ��� v z r � q �#�E�Fz q � x � v � 
 °
0Ol�rB^7\���z�\_�t~/; _�?&¸]§

 ¨BjEa ����� z r � q ���E�Fz q � x � v � 
 °
0Ol�rB^7\��b\��t~>;\_Oc_¸i§


 ¨BjEa��	� � � � ���]�	��
 q � x � v � 
 °ì\�?	�ªc�¢H�t\_strX\Zh]¢bsEUXWZ{Euna#^ ¤�lvmXj�� ! _�� ! ¸i§

 ¨BjEa�� � � r#" � 
��,zWt r#"\q � x � v � 
 °
0;l�r�^bln�b\��t~>;\_�? ¸i§

<ga#�|hSaS� WZUXmojMzM¤/abhSW[�tr}l«~=a#U�zú¤�§ uì§ WE§ Y�§vz�mXjEabY[a#�Ea#Ui\_u9¢=�|\_strX\Zh]¢£sEUoW[{Euva#^�dÄ\_unuRW[qEU�UXa�r}q�uvm]r�h#\��3{ta
a#�Hmoa#�|~=a�~�mXW�mXjEa�WZmoj�a#U��[\_Uol«\_�Hm]rp§

�¡ayhSa#�Hmouv�ªzE\�~=�=�|\_^bl«hgsEUoW[YZUi\_^b^bln�EY*\�uvY[WZUolnmojE^ � W[UgmXjEa�?
�&c�¢H�t\_s|ro\Zh]¢bsEUXWZ{Euna#^£zH¤�\Zr�sEUoa#¦
r}a��=mXa�~®{H�7À�lv��\��t~¹Á&mXWZUoa�U�: ÀRÁH�=c�@x§g�ìm�ln^bsEUoW��&a�r9WZ��À�a#a�a#m�\_uì§�: ÀRÁ�Á�>�>�@-\_�t~7lvmir¡UXqE�E�Eln�EYbmoln^ba
l�r2��°CB;D���� ¸-WZ��\_��³9�g³K� T9�gfe¯ÊW_� �¼sEUXWHhSa�rXr}WZUirg\��t~bmojEl«rB\�uvYZW[UolnmojE^ jt\ZrBW[sEmoln^7\_uÉr�s¾a�a�~=qEs
\_�|~�sEUoWHhSayror}W[U9aSÂ7hplva#�thp�&§�¨Bj�a�\_qEmXjEWZUirRUoa#stW[UomKmXjt\_mKW[��\¼Ç9WZ���Ea�hSmXlvWZ��¯£\[hkj�lv�Ea&z#mXjEaBmXlv^ba/hSW[^b¦
sEuna#�=lnm��elv�thpUoa�\[r}a�rRmXWE��° ����
����Q�� ¸M{ta�h#\�qtr}a�W_�ôhSW[^b^�q��El�h#\�mol¬WZ��hSWªr}mirS§BÇ9jEa#�*a�m9\_ux§�: Ç�Ç/�&�Q?=z=Ç/�&�[��@
sEUXa�r}a#�Hm-\¡unlv�Ea�\�UK\�UoUi\y��W��W�BY[a#�Ea#Ui\_uHsEqEUXs¾Wªr}a�sEUoWHhpa�ror�WZU]r/°±a�\[hkj�¤�lvmoj4\er}qHÂ7hSlna#�Hmouv��u�\�UoY[a���fe¯¹¸]§
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sEUXlv�thSlnst\_uÉ~=Ui\#¤�{t\Zh]¢bW_�-moj�a�\_UXU]\#�&z=¤�j�l�h]jbUoa#�|~=a#U]r9lvm/qE�t\Zh�hSa#sEmi\_{Eunag� WZU�¿�ÀRÁ �Vln^bsEuna#^�a��=mi\_molnWZ�M§
��a	¤�lnuvuªr}jEW�¤3jEW�¤3mXjEa/hSWZ�HmoUXWZu�h#\_��{ta�\[hkj�lva#�&a�~�¤�lvmXj�m�¤BW�r�lv^bs�uva-hSWZqE�Hmoa�U]rM\_�|~�\B� a#¤ Å|lvsE¦�ÅtWZs|rS§

fer�¤Ba�jt\#�&a�r}a#a#�ôzEmojEae� qE�thpmolvW[� �7°�&��('�¸9l�r�hSUXqthSl�\�u�� WZU�mojEa�mi\_YZY[lv�EY­roh]jEa#^ba&§9Ç9WZ�tr�l�~=a�UgmXjEa
T9³�z�et°�&��('�¸B¤�jEl«hkj7jt\[rgmoW­hSWZ^bs�qEmoa7.R°5&��('E¸iz�\��t~@uva#m��k_�� 9�� ,!+*0, ���#! ��¡�� zM\_�t~ �k_ � )�� ��
 � � � ,� � §
¥gW[moaemXjt\_m ? )�� 1 ��� 9 ��¡�� §9�Ñ�Hmoq�lvmoln�&a#uv�ªz_mXjEa�T9³�´õr	^­\y��{ta¼�Hlva�¤Ba�~*\[rB{¾a�lv�EY�st\_UXmolvmXlvW[�Ea�~�ln�=mXW��	�'!�C"�
��,�X' �F�-� .!.&��' .pzZW[�Ea¼� W[U�a�\Zh]j7hSW[uvqE^b�ô§K¨BjEae¶tUir}m���T	³�´µr�hSWZ�tr�molnmoqEmXa¼¿²T¡°Xc_¸�§#§�§}¿�T�°
' 6�c_¸ �
\_�|~@¿�T�° 'E¸�hpWZ�tr�l�r}mirgW_�/mXjEa�T9³¡´µr#� dÄc[§#§#§ ��d � � 9 ��¡��H§K<ga#�|hSa�mojEa*stWZln�=mirgmoj|\_m�\_UXa�^7\�sEsta�~
moW£W[qEU�T9³�z5� d ��\_UXa�\_uvu9� UoW[^�mojEa/'&¦±mXj�hSWZunqE^b�M§£¨Bj�a@r�^7\_unuva�r�m &3\_^`WZ�EY£mXjEa�r}a`s¾W[lv�Hm]r�l«r
° �,6»c_¸ ¡ _ &���°xro\#�t¸]§

½EWZU�r�lv^bsEunl�hSlnmì�&zH¤Ba�W[�Euv��hSW[�tr}l«~=a#UemXjEa*h�\Zr}a*¤�j�a#�@mXjEa1�#!ì´µrg\�Uoa*^�qEuvmXlvsEuna�rKW_� ¡	§��ìm�l�rgay\Zr}�
°±{�qEmBmXa�~=lvW[qtrk¸ mXW¼� WZUX^7\_unuv��sEUoW��&a�moj|\_mBmXjEa�r�moU]\�moa#Y[�*¤BW[Uo¢�r	lv��moj�agY[a#�Ea#Ui\_uMh�\Zr}aª§hR�{tr}a�Uo�&a�� UoWZ^
moj�a¼� WZunuvW�¤�lv��Ybuvl«r}m#ztmoj|\_memXjEa &7�[\_uvq�a�rgW_�/mXjEa*r�a#meW_�/stWZln�=mire\_unuvWHh#\�moa�~@mXWbmoj�a*T9³�z0� d#�Mz�j|\y�&a
moj�a²� W[Uo^£z�&��hd���� 9 d ��[
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&�� &��#d»c §#§#§ &��#d � §�§#§ &��hd ¡>6»c
&��hd � 9 &��#df� 9 d c §#§#§ &��#df� 9 d � §�§#§ &��hd � 9 df¡ 6»c
&��hd,��� 9 &��#d���� 9 d»c §#§#§ &��#d���� 9 d � §�§#§ &��hd,��� 9 df¡/6»c

§§§
&��hd���� 9 &��#d ��� 9 d»c §#§#§ &��#d ��� 9 d � §�§#§ &��hd���� 9 df¡/6»c

§§§

�ì�®Y[a#�Ea#Ui\_uxzEmojEa�r}a�m�W_�-lv�t~=a��bstWZlv�Hm]r�hpWZ^bsEq�moa�~�{H�bmXjEa�° ��d ��¸ì¦ moj�T9³Æl«r

e � , ° �Ed ��¸h_ 2�: &��('�@ [��¢_ 9�� ,) !+*-, ���#! �F¡��.��& _?° �*6»c_¸ ¡�d���� 9 d � �B� WZU�?�1 � )a¡ <
<ga#UXa&z��7l�r	{tW[qE�t~=a�~�� UXWZ^ \_{tW��&ae{H�1D���� 9 §9¨Bj�aemoln^baBln�tr}mi\_�Hm]rB\�mB¤�jEl«hkj�moj�l�rBT9³3l�r9\[hSmoln�&aeh#\��
{ta�WZ{Emi\_lv��a�~�ztr}ln^bsEun��{H�br�qE{tr�molvmXqEmoln�EY�mojEl«rBlv��°CU&¸/\_�t~�r}WZ^`a�r}ln^bsEuvl¬¶Éh#\�molvW[�MzH\Zr

��° �Ed �ô¸�_?2 � d �Ed»° �,6»c_¸ ¡�d���� 9 d �¢[�? 1�e �#? 1 �C)j¡ < °oc&U ¸
¨Bj=q|r¡¤/a�r�a#a�mojt\�mgay\Zh]j@T9³»r�m]\_UXm]r�lvmir�\ZhSmXlv�Hlvm��b\�m �
�2_���d ��d»° �,6»c_¸ ¡�d���� 9 d �|zt\_�t~

\y� mXa#UemXjt\_melnm�r}mi\#�Ere\[hSmoln�&ae� WZU�mojEa��Ea#�Hm ¡ r�moa#s|rSzM\��t~ mXjEl�r�st\_mXmoa#UX�£Uoa#sta�\�m]rg¤�lnmoj�\�sta#UXlvWH~@W_�� 9 §#T�\Zr}ay~®WZ�7mXjEl�rpzE¤Ba�jt\#�&aemoj�a²� W[uvunW_¤�ln�EYE§
��� xlq#x ��t��Ft xlr � ����� �!�����C'����W�9%���
���� 0 �u��
�I�3-�K	��7��� �4� �4�O����G � 	$�)� � � � �!��"O�O���4' . � ���l� �)�H
���!��"��O�).m���FG�"��J�E¡�
��HG¢���l�K�)�H
��P�!��"��O�).m���FG�"��J�E� 9 �

½RlvY`�*YZlv�&ayrBmojEa4hSWH~=a�a��=a�hpqEmoa�~b{H�ba�\[hkj(T	³ ¤�lnmoj�mojEa�lv^`sEUoW��&a�~bhpWZ�HmoUoW[uì§ � �b��� ����� �
hSW[UoUoayr}stWZ�t~�r¼moW7mXjEa�s�UoWZs|\_Y&\�molnWZ��W_�¡~E\_mi\=z 
	�
� ��� �  �zústa#U�� WZUX^7rgmoj�a�^7\�lv��hSW[^bsEqEmi\_mXlvWZ�
°Í� W[Uo¤�\_U]~3sEj|\Zr}a­\_�t~�\_u«r}W£{t\[hk¢HmoUi\Zh]¢=ln�EY=¸�\��t~ 	
��� ! ���  ���� ��� l«r�~=W[�Eab¤�jEa�� & ) � 9 z
¤�jEa#��mXjEa7~E\�m]\@lv��mXjEab^ba#^`WZUo��l�r�\Zror�qE^ba�~�moW£{ta 6 @Ä§�¨BjEl�r�st\_UXm*l�r�mXjEa7ro\�^ba7\[r�lv�3mXjEa
fg�t~HWZ�EW��H¦9��qEln�=mXWZ�»\�UoUi\y�Ä° a#�Ehpa#sEm�� WZU­r}WZ^`a®UXa#WZUXY&\��Elv·�\�molnWZ� ���EWZmXa@moj|\_m�� � hSWZUXUoa�r�stWZ�t~Er�moW
\Z~�~=U ��zH\��t~�� � hSWZUXUoa�r�s¾W[�t~Er9moW*\[~E~=Up¸]zH\_�t~�h#\���{ta�u�\_l«~�W[qEm9lv��\e�x\_lvUXuv��r}mi\_�t~�\_U]~�^7\_�E��a#U#§-¨BjEahSW[�=mXUoWZutst\�Uom/qtr}a�rKmXjEUoa#a�ÅtlnsE¦ÍÅ|WZstr�°ìfeÇ/¨ez&¯£³9¯3z=\��t~b½K���eÁH¨g¸-\_�t~*moj�agm�¤BW4hSWZq��=mXa#U]rpz|Ç��­\_�t~
Ç � §�¨BjEa*� WZUX^ba#U�l�r�\�sEUoW[YZUi\_^b^7\�{Euva4hSWZq��=mXa#Ue\��t~£lvm]r�qEsEsta#U�unlv^blnmBl�r�hSWZ�HmoUXWZuvuna�~®{H��� 9 z�{Eq�mmoj�a¼u«\_mXmoa#U�hSW[qE�Hm]rB^bWH~=q�uvW1¡ � < 
 zt\¼¶|�=a�~7hSW[�tr}mi\_�Hm#§
����� �����! #"%$��'&)(+*��-,�./$�&10

½EWZU�hSW[UoUoayhSmBW[s¾a�U]\_mXlvW[�Mz¾ay\Zh]j7T9³Æ^�qtr}m9¢H�EW�¤�� 9 z8� 9 zHWZ{E� 9 \��t~@½-�}�eÁH¨ 9 §K�¹a��EW�¤O~=l�rXhSqtrXr
jEW�¤ mXjEa�r�a��Z\�uvqEayr	h�\_�*{tagapÂ7hSlna#�Hmouv��uvW&\[~=a�~*lv�HmoWemXjEa�\_UXU]\#�&§BÁ&ln�thSa/mojEa�jEW&r�m9¢=�EW�¤�rKmoj�a��#!ì´õrR� W[U
moj�a*st\_UXmol�hpqEu�\�UgsEUXWZ{Euna#^Êlv�tr�m]\��thSa&z�mXjEa#UXa�l�r�\br}ln^bsEuva�sEUXa#sEUXWHhSa�ror�lv�EY­r}moa�s£moW7~=a�moa#UX^blv�Ea�mojEa�r�a
�[\_unqEa�r�° jEW�¤ ^7\��=��r}q|h#hSa�rXr}lv�&a�T9³�´õrejt\#�&a�mXjEa�ro\�^ba�hSW&aSÂ­hSlna#�=mirSzta#m]h[§Ã¸�\_�|~ mXjEa�\_sEs�UoWZs�Uol�\�moa
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½RlnYZqEUXa��O[/¨BjEa�hSWH~=a�a#�Ha�hSqEmXa�~�{H�bmojEa�T9³ lv�7mXjEa�lv^bsEUXW��&a�~�¿�ÀRÁH�/\_UoUi\#�

r}a � qEa��thSa�W_�úhSW&aSÂ­hSlva��=mirKh#\_�`{¾a�YZa��Ea#U]\�moa�~*W_ÈÉ¦ uvln�Ea&§KfÄr}mi\_�t~�\_U]~bunW&\Z~Hlv�EY�^ba#mXjEWH~�l�rKmXW*r}ln^bsEun�
sElns¾a�uvlv��a	mXjEa�r�aB�[\_unqEa�rRln�=mXWgmXjEa�\�UoU]\#��� UoWZ^OmXjEa�uvaS� m9° mojEa�hpW&aSÂ7hplva#�Hm]r�W���mXjEaBu«\Zr�mKT9³�\_Uoa�a��=mXa#Uoa�~
¶tUir}mS¸izt\_�t~bmXW*l�ror�qEa�\�{EUoWª\Z~Eh�\Zr}m�\_m�mXjEaK�_¦ moj�r}mXa#s£° mojEa#UXa�\_UoaK��T	³�´µrBlv�bmXjEa�\_UoUi\#�¾¸i§#<gW�¤Ba#�&a#U�z
� WZU/YZW&WH~7mojEUXWZqEY[jEsEqEm�W[�Eag¤/WZqEu«~�uvln¢&a�moW4~=W�mXjEl�r9¤�jElvunae\��EWZmXjEa#UBs�UoWZ{�uva#^Ê° WZU�\�sEUoa��=lnWZqtr9st\ZrXrk¸
l�r�{ta#ln�EY r}WZun�&a�~3lv��moj�a£\_UXU]\#�&§»Á&WEz/qE�=mXlvu�mXjEa7{EUoWª\Z~Eh#\[r}mbl«r�l�rXr}qEa�~Ä°±lx§ a&§nzKqE�=mXlvu/lvm�l�r�moln^ba�moW
hSW[^b^ba#�thpa�moj�a®��a#�=m�sEUoW[{Euva�^ �#st\[ror]¸]zKmoj�a@T9³O^�qtr�m�ro\#�&abmoj�a®��a#¤©�[\_uvq�a�rSz9{EqEm�hSW[�=mXlv�HqEa�moW
qtr�a¼mXjEaeW[u�~=a#U��[\�uvqEa�rp§9¨BjEl�rB��a�hSa�rXr}lvmi\_mXa�rB\*r�a#mBW�� ~]r�jt\Z~=W�¤;UXa#YZl«r}mXa#U]r��*\_�t~7\*hSW[�=mXUoWZuôr}lnYZ�t\�uMmoW
lv�|~=l�h#\�moaemXjEa�r}mi\_Uom�W_�	\��Ea#¤;st\[rorp§

Ç9WZ�tr�l�~=a�U�\_�EW[mojEa#U4\_unmoa#UX�t\_mXlv�&a&§7�¹a`uvW&\[~¹moj�a7hSW&aSÂ­hSlva��=mir²ln�3moj�abUoa#�&a�U]r}a*W[U]~=a�U7°±moj�abhSW[¦
aSÂ­hSlva��=mir¡W��BmXjEa*¶tU]r�m�T9³Ä\_UXa�mXjEa�¶tU]r�m�lv�£moj�a�r}a �&qEa#�thpaZ¸]§��¹a�jt\#�&a*\7hSW[�=mXUoW[u9r}lnYZ�t\�u	mXjt\_m�l«r
sEUXWZst\�Y&\_mXa�~@¤�lvmXj@m�¤�l�hpaemojEa4~=a#u«\y�`\Zr�mojEa�hSW&aSÂ­hSlna#�=mirg° WZ�Ea�a#�=mXU]\*u�\�m]h]j®ln�7mojEa�hSW[�=mXUoWZu st\�moj�¸iz
¤�jEl«hkj�l�rK\�uvlvY[�Ea�~�¤�lnmoj�mXjEaB¶tUir}m9~E\�m]\e�[\_unqEa&§ <�a#�thSa&z�moj�l�r hSWZ�HmoUXWZuE{ElnmK^ba#a�m]r�moj�a �±¦ moj�~E\�m]\e�[\_unqEa
\_m/mojEa;�±¦ moj`T9³¡zH\��t~bh#\��b{tagln�=mXa#UosEUXa#moay~*\ZrB\;~]À�R�f�Z(��hSW[^b^7\��t~�§M¨BjEa�WZ��uv�*sEUXWZ{Euna#^©l�rKmoj|\_m
moj�l�r¼j|\_sEsta#�tr�\_m � _ �8�o§7¨BjEa7r�WZuvq�molvW[�3l�r�r�lv^bsEuna&§���a�UoqE�3mXjEl�r�uvWª\Z~=ln�EY£hSlnU]hSq�lvmoUX�£\�m�m�¤�l�hSa
moj�a�hpuvWHh]¢*U]\_mXa�\ZrBmoj�a¼^­\_lv�`hSlnU]hSqElnmoUX�&§K¨BjEl«r	l«r	� a�\Zr�lv{Eunaelv�bmXa#Uo^­rVW��/r}sta#ay~�z={ta�h#\�qtr}a�mXjEa�\Z~E~=a�U
\_�|~Æmoj�a7hSWZ^`st\_Ui\_moW[U*lv��moj�a®^­\_lv� ~E\�m]\£st\_mXj»~=a#mXa#Uo^`lv�Ea*mXjEa�hSUolnmol�h�\_u/~=a#u«\y�ª§3½EqEUomXjEa#UX^bWZUXa&z
moj�a#Uoa�l�r9�EW��Ea#a�~�� WZU�r�jt\Z~HW_¤ºUoa#Y[l�r}mXa#U]rpzt\_�t~bmXjEa�À�R�f(ZOr}lnYZ�t\�u h#\_�(\_u�r�W*{ta�qtr�a�~bmoW�r}mi\_UXmgmXjEa
hSW[^bsEqEmi\_molnWZ��W_��mXjEa*�Ea#�Hm�st\ZrXrS§*½RlnY&rg�­\_�t~{Ubr}j�W_¤ mojEa�~�\_m]\bst\�moj�\��t~ mXjEa�hSW[�=mXUoWZu � WZUemXjEa
¶t�t\�u ~=a�r�lvYZ�
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Dt.Wr

Dt.Rd

Ad.Wr

Ad.Rd

M
E

M
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Act

0

1

0

1

1

0

1

0

Act

WEQ1

Mem

u.in

k.local

p.local

f.in

C.alpha

f.out

u.out

½RlnYZqEUXa¼�H[#Ze\_mi\�st\�moj7W_�9mXjEae¶t�t\�u \_U]h]jElnmoa�hSmXqEUoa
����� � ����� ���	� ,-&1"!��

� ( $��#,%( $�� &

��a*�EW�¤©\_s�sEuv�£mXjEa*Uoa�r�qEuvmirgW_��Á&a�hZ§É�®mXWbmoj�a�¿�ÀRÁ �g~=ayr}lvY[�3\�{tW_�&aªz�moW7a�r�molv^­\_moa�mojEa*ln^bsEUXW_�&a�¦
^ba#�Hm�moj|\_me¤/a�h#\_�£W[{Em]\�lv�M§��¹a�¤�lvunuKhSW[^bst\�Uoa�mXjEa*a#�Hsta�hSmoay~­UXqE�E�Eln�EY7moln^baeW_��WZqEU�WZsEmXlv^bln·#a�~
\_Uihkj�lvmoayhSmoqEUXa�mXW7\_� \_UXU]\#�£mojt\�m�~=W&a�re�EWZm�qEmXlvunlv·#a�moj�a*Uoa�r�qEuvmirgW_��Á&a�hZ§t�E§*¨MW7{ta��x\�lvU#zÉ¤Ba�\_unuvW�¤
moj�a��EW[�EWZs�molv^`lv·#a�~�\_UXU]\#�£moW�qtr}a`\_unu	mXjEa�jt\_Ui~=¤�\�Uoa�lv^bsEUXW��&a#^�a��=mirBsEUoa�r�a#�Hmoa�~£r�W®�x\_U�zR�t\�^ba#un�
moj�a�lv^`sEUoW��&a�~bhpWZ�HmoUoW[uR^`a�hkj|\_�El«r}^ \_�|~£hSW&aSÂ­hSlva#�Hm�uvWª\Z~=ln�EY�^ba#moj�WH~�§�¨Bj=qtr�¤Ba�^ba�\[r}qEUXa¼W[�Euv�
moj�a¼ln^bsEUXW_�&a�^�a#�&m/~=q�a¼mXW*WZqEU�WZs�molv^`lv·�\�molvW[�bUoayr}qEunm#§

�¹a²\Zror�qE^ba�c��¹Ç/¯ R�Á�moa�h]jE�EW[uvWZY[�&zE\��t~�mXjt\_m����b� ,�� r}mi\_mol«h¡UXa#YZl«r}mXa#U]r�°oc#��¦±{�lvmS¸Vh#\_�`{¾a�u�\_l«~
WZq�m�WZ� \¹c�hS^ C ¿�ÀRÁH��hkjElns�°±mXjEab\[hSmoq|\_u9�[\_uvq�a�l«r²��WZm�ln^bstWZUXm]\_�Hm�r�lv�thSa�lvm²h#\_�thpa#u�reWZq�m�u�\�moa#Up¸]§
��ab\�u�r}W(\ZrXr}qE^ba*mXjt\_mm�h�y����l�r*c&?�?�?�°ì\7m}�HsEl«h#\_uK�[\�uvqEa�qtr}ay~ ln�3r�m]\_�|~E\_Ui~¹moa#�Hm]r1: ¯£¨���?Y@ ¸�\_�t~�h�W��  _ºcZ§
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~=a�r�lvY[�M§3�ì�t~=a�a�~¹lÃ���h�y�����1� ?�?�?HzBmoj�ab�t\_ln�&a7~=a�r�lvY[� h�\_�E�EW[m*a#�&a#�¹¶|m*WZ��\£r}ln�EYZuna7hkj�lvsM§�R��
moj�a*WZmoj�a#U�jt\_�t~ÉzRWZq�U¼^`WH~=qEu�\�U�~=a�r�lvY[�3h#\��¹ay\Zr}lnuv�(\Z~E\�sEm�moW7u�\�UoYZa�U¼�[\�uvqEa�reW���¤Ba�lvYZjHm]rpzM\_m�mXjEa
a#�Hsta#�tr}a�W��9lv�thpUoa�\[r}a�~bUoq��E�Elv��Y�mXlv^ba&§-¨BjEl�r�lvunuvqtr�moUi\_moayrBmojEa�lv^`s¾W[Uomi\_�thSa�W��/~=a�r�lvYZ��lv�EY*^bWH~HqEu�\�U
\_�|~®a#�Hmoa#�|r}lv{�uva�°±lì§ a&§vz&sEq�Uoa#un�7r}��r}mXWZuvl«h_¸9\�U]h]jElvmXa�hSmXqEUoa�rp§

� � �b���e
�!¹+9���­��+ ��� � 	¹!£�9!£'/� � ��'B.

��agjt\#�&a�sEUoayr}a#�Hmoa�~*\�hSWZ^`sEuva#mXa�~=a�Uolv�[\�molvW[��W�� \��bWZsEmXlv^7\�uE¿�ÀRÁH�-~=a�r}lnYZ�*� WZU/mojEa�YZa#��a#U]\�u¾¢H�t\�sE¦
ro\[hk¢�sEUXWZ{Euna#^£§OÁ&lv�thpa®lnmb{ta#uvW[�EY&r�moW3mXjEa�hSu�\[ror�W��4¥eTK¦!�!���7���$�8�9�*sEUXWZ{Euna#^7r*lvmir4�x\[r}m7st\_Ui\_unuva#u
lv^`sEuva#^�a#�Hm]\�mol¬WZ�£l«r¼lv�Hmoa�Uoa�r�molv��Y@lv� lvm]r�W�¤��ÆUXlvY[j=m�§\TBa�h#\�qtr}a�mojEa�\�uvYZW[UolnmojE^%� WZU�mojEa�~=�H�t\_^`l�h
sEUXWZYZUi\_^b^`lv�EY�r}W[uvqEmXlvW[�ÆW��emXjEl�r�s�UoWZ{�uva#^ jt\Zr�UXqE�E¦ moln^bab~Ha#sta#�t~=a#�|hSlva�rpzRlnm�l�r*\�u�r�W£lv�Hmoa#UXa�r}mXlv�EY
� UoW[^ moj�a¼�Hlva�¤ W��9~=ayr}lvY[�7^ba#moj�WH~=WZunWZYZ�ª§

�ì�»~=a#UXlv�Hlv�EY�moj�a£r}��r}mXWZunl�h@\�UoUi\y�ªz¡¤/a@qtr�a�~ moj�a@a�r�m]\_{�uvl�r�jEa�~�r}�H�=mXjEa�r}l«r�r�moUi\_moa�YZ�»\[r��x\_U­\Zr
stW&rXr}lv{�uvaSd ~=a#moa�Uo^bln�Ea�\,mXlv^bln�EY@� qE�thpmolvW[�;\��t~Ä\_�º\_uvunWHh#\_mXlvW[� � qE�|hSmolnWZ�Mz�r}j�W_¤ mojt\�m7mojEa#� ~=W
�EW[m*h#\�qtr}a�\@rXhkj�a�~=qEunlv�EY�hSW[�=Åtl�hpm#zK\��t~3qtr}a`mojEa#^%mXW�~=a#mXa#Uo^bln�Ea�mXjEabln�=mXa#U]hSW[�E�Ea�hpmolvW[�treW_��mXjEa
\_UXU]\#�&§;<gW�¤/a#�&a#U#zÉ{¾ayh#\_qtr�abW_��mXjEa�sEUoa�r�a#�thSa*W���mojEa`UoqE�E¦ moln^ba*~Ha#sta#�t~=a#�|hS�&zM¤Ba`hSWZq�u�~¹�EW[m�qtr�a
moj�a�hSWZ�H�&a#�HmolnWZ�t\�u¾unlv�Eay\_U�°±W[U�a#�&a#� � qt\[r}ln¦±unlv�Ea�\�US¸ � qE�thSmXlvWZ�|rV� WZU�¤�j�l�h]j�mXjEae^ba#mXjEWH~=W[uvWZY[��l«r	¤/a#uvu
a�r�m]\_{�uvl�r�jEa�~�z�\_�t~b¤/aejt\Z~bmXW*sEUoW��&ae�EW[��hSWZ�=Å|l�hSm/{=��jt\_�|~�§K�¹a²\_u�r�WbrX\#¤ mXjt\_m/¤Bae¤/a#Uoa�\�{Euva�moW
h]jEW&W&r�a�\_��\_unuvWHh#\�molnWZ�@� qE�thpmolvW[�@mXjt\_meunWHh#\_unlv·#ay~®moj�a*~=�H�t\_^`l�hest\_UXmeW_�VmojEa�~=a�s¾a��t~=a#�thp�&zE{EqEmeln�
WZUi~=a#U9moW�~=a�Uolv�&a�\��b\�UoUi\y�*¤�lnmoj�WZ�Eun��¶t�Elnmoa�^ba#^`WZUo�ªz#mojEa�qE�El¬� WZUo^ ~=a#sta#�t~Ha#�thS�*¤�\ZrK^7\_s�s¾ay~�moW
�EW[�£\Z~��X\ZhSa#�Hm�sEUoWHhSayror}W[U]rp§e½Rln�t\_unuv�&zH¤Ba�ro\#¤Omojt\�mg{H�7\�s�UoWZsta#U�h]jEWZl«hSa�W_�9mXjEa�molv^`lv�EY�� qE�thSmXlvWZ�ôz
moj�l�r9hSWZq�u�~�{taehpWZ�HmoUoW[uvuna�~�¤�lvmXj�\²mi\_Y[YZlv��Y*roh]jEa#^`a&§���aehSW[�Z��a�hSmXqEUoa�mXjt\_m/r�qthkj�hpWZ�HmoUoW[uE� qE�thSmXlvWZ�|r
¤�lvunut{¾a²\_�7a�ror�a#�Hmol�\�uE� a�\_mXqEUoaeW��-r}��r}mXWZuvl«he\_UXU]\#��rV� WZU/sEUoW[{Euva�^7rK¤�lvmoj`UoqE�E¦ moln^ba�~=a#sta#�|~=a#�thSlna�rS§-f
r}�H�HmojEa�r�l�r9^ba#moj�WH~�hSW[qEu�~b{tae{t\[r}a�~bW[�@h]jEW&Wªr}lv��Y�\_uvunWHh#\_mXlvW[�@\��t~bmoln^blv�EY�� qE�thSmXlvWZ�|rBmoW*WZ{�m]\_ln�7\
r}s|\ZhSa#¦ moln^ba9^7\_s�W_�Émoj�aBsEUXWZ{Euna#^©~=W[^7\_ln�Mz[\_�t~�mXjEa#�*qtr�lv�EYes�UoWZsta#UXmolna�rRW_�ÉmXjEa�r�st\ZhSa�¦±mXlv^ba9lv^­\_YZa
W_�VmojEa4~=a#sta#�t~=a��thSlvayrBmoWbY[a#�Ea#Ui\_moa4hSWZ�HmoUXWZuM� qE�thSmXlvW[�tr¼°x\Zrg¤/a�~=l�~7¤�lvmoj �®°5&��('E¸/lv��mojEl«r¡st\�sta#US¸i§Zga#�&a�uvWZs�lv�EY4\�Y[a#�Ea#Ui\_uM^ba#mXjEWH~=W[uvWZY[��� WZU�mXjEl�r�sEUXWHhSa�rorBl«r�\_��lv�Hmoa#UXa�r}mXlv�EY�WZsta#�@s�UoWZ{�uva#^£§

�¹ae� W[Uo^�qEu�\�moa�~*mojEa�sEUXWZ{Euna#^ W_�VhkjEW&Wªr}ln�EY�mXjEae^ba�^bWZUX�*r}ln·#a�\[rg\��EW[�7uvlv��a�\_U�W[sEmoln^blv·�\�molnWZ�
sEUXWZ{Euna#^£z�¤�jEl�h]j»¤Ba�r�WZun�&a�~ \��t\_un�=mXl�h#\�uvun�&§ ¨Bj�l�r7\_sEs�UoW&\[hkj?h#\_�Ä{ta¹qtr�a�~ � WZU7^7\_�H��Uoa#u«\_mXa�~
sEUXWZ{Euna#^7rS§M��a�jt\#�&a�Uoa�hpa#�=mXuv��qtr�a�~�lnmKmoW�~=a�moa#UX^blv�Ea9mXjEa�WZsEmXlv^7\�uEr�lv·#aB� W[U9lvmoa�U]\_mXlvW[��r}st\[hSagmXlvunlv�EY
°±a � qEln�[\_uva��=mXuv�&zHmojEa*sEUXWZ{Euna#^ÊW_��h]jEW&W&r�lv�EY7moj�a*st\_Ui\_^ba#mXa#U]r	� W[U�\_� ÀRÁ,L�T st\�UomXlvmolnWZ�Eln�EY�¤�jEa#��\
r}��r}mXWZunl�h�\�uvY[WZUolnmojE^ l�rgln^bsEuna#^bap�=mXa�~�WZ��\�¶t�Ha�~£r�lv·#a�~�\_UXU]\#�¾¸i§��ìm�hSWZq�u�~@{ta*qtr}ay~(� W[U�r}a#una�hSmXlv�EY
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