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WYX#Z[Z\X^]`_baBZdcHede\Z4fIghZ\edije\akedc�lnm�oQcH]`_kgkl^pjl#q#r
s�cutBXnv[edw&cugLe4lnm�x�_LrTZdiy]HZ
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���3�U�u���(���Q�#�H���B� �
� ��¡Q¢E£(��¤¦¥�§=¢b��¨©�«ªH�H�B���«¢Lª �
¬ ��=��ªu�H�����n���«�=�®�B¯'°Q¢b±(�Q¤³²h�µ´2�Q¶�¢Lª�¯·�B�,¥&��¢^¸[¹,�«¤³¢L��ªH���B��²k¶)£9�#²T�H�H¢b���«��º »
¼ {j� ½)l#ghZ\edv[ah]uedijl#g¾l#m�¿BcurLgkw¾X#g2s�iyXnq#v`Xnw¾Z�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{ ~
¼ {Á�ÃÂ�Z\c�l#m�¿hcHrbghw¾XngÄs�iyXnq#v`Xnw¾ZSe\l2x)v\l�Å^c�Æ�cugkcHv[X#p�oS_hcul#v[cuw¾Z�ijgEÇL]uX#ede\cuv[iÈghq�oS_kcul^v\r=É�oSijw&c
Ê'cuÅ^cuv`Z\X#p=X#ghË,xÌXnv[ijeIr {�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{ Í
¼ {Á�L{j� ÎIÏ^ÐÑÇL]uX#ededcHv\ijgkq�Xnw&thpÈije\ahËTcHZ�mÒv[l#w	w&ijv[v\l^vdÓ·ijw¾XnqncSt=l#edcHgLediyXnpyZÔ{À{�{À{À{�{À{�{À{�{À{À{ z
¼ {Á�L{Á� ÎIÏ^ÐÀÇL]uX#ededcHv\ijgkq,lnm4ed_kc¾Z[Xnw&c�t=l#edcHgLediyXnp�mÒv[l#wÕeIÖ4l©ËTiÈ×=cHv\cHgbeÀËTijv[cH]uedijl#ghZuÉ�oSijw&c�v\cuÓ

Å#cHv[Z[Xnp*Z\rbw&w&cHedv[rØ{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{ �
¼ { ¼ Ù tkthpÈiy]HXnedijl^g&lnm�s�iyXnq^v[X#w¾ZÌe\l¾½)l^w&tkake\c�ÇT]uXne\edcHv\ijgkq Ù w&tkpjijedaBËTcHZ�{À{�{À{�{À{À{�{À{�{À{�{À{À{ �#�
¼ { ~ ÚÌÛTedv`X#]uedijgkq�ed_kcÀv[akpjcHZÜ{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{ ��Í
¼ {ÁÍ Æ�cugkcHv[X#pUv\akpjc�Z�mÒl^v'Xnpjp(Z[]uXne\edcHv\ijgkq�tkv\l^Ýkpjcuw¾Z)ijg2l^gkcÀËTijw&cughZ\ijl#gÞ{�{À{�{À{�{À{À{�{À{�{À{�{À{À{ ���
¼ {}ß ÎIÏ^Ð4Æ�cHgkcuv`Xnp*Ê�akpjcHZ4mÒl#v�½)pyX^Z\Z\iy]uXnpjpjr�¿Bl#v[ÝkiyËkËTcug2Ê'cuq^ijl#ghZuÉ Ù ghXnpjrLediy]À½)l#gLedijgLahX#edijl#g�{À{�{À{À{ �H�

»à°9¢b±(�Q¤á²k�â£(��¤³ª^ã��`ä��åª��#²T�H�H¢b���«��ºå�#¢L�U�H¢b��ª �Bæ
~k{j� Ù ghX#pjrLZ\iyZ�l#mQe\_kcÀv\c�ZdahpÈe[Z3É�v[cHZ\l#ghX#gbeSZ[]uXne\edcHv\ijgkq {À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�#�
~k{Á� Çbt=cH]3iÈçB]�v[cHZ\akpje\Z)mÒl#vÑe\_kcÀÝhX#v\v[ijcuv4tBl^edcugLe\ijX#pè{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{� ¼

é ��¡9��¢L¢�ê©�Bë�¢L¶4�3�Q¢L²kª^ã�´2¢b���B��¤á²k¶«��ì#²T���«�=��í�´�¢L�Q�B��¤³²k¶��«ì#²k�H�«�=�ïî2���=�Qð)íÌñ2�Q��¢b��ª��=�âò��(�^²k¶y¸
�«ì#²k�H�«�=� �h»
ÍL{j��Ê'cughl#v[w¾XnpjijóHXne\ijl#g*É(oS_kv[cucÀZ[]uXne\edcHv\ijgkq�]3cugLe\cuv`Z³{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{��~
ÍL{Á�ÃÊ'cughl#v[w¾XnpjijóHXne\ijl#gYÆ�v[l#aktáX#ghËôÇbahw&w&iÈghq©Â�gh]ul#akgLe\X#ÝkpjrYfIgkçhgkijedc¾s�iyXnq^v[X#w¾Z3É Ù gáijgTçBgkijedc
]3v[rTZde[Xnp�{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{�n�

ÍL{ ¼ Ù ghËkcuv`Zdl^g2õQlL]HXnpjijóHX#edijl#g*É(fIgLe\v\lTËTah]uedijl#g2lnm�ËTiyZdl^v[Ëkcuv�{À{�{À{�{À{À{�{À{�{À{�{À{À{�{À{�{À{�{À{À{ ¼ �
ö £(�^²T�u��¢^�����Qºå¯÷���B¤Ô£(¤á�(�h��¡áø��h��¢b�U���«²k¶�ª#ã�ù?ú©û6²Tð�ðQ���Lü(�«¤á²T�H���B� ¬U�
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Ù e�e\_kiyZ�tBl^ijgbe�ijg�l^akvÌ]3l^akv[Z\c�Ö4cS_hX�Å#cSËTcHÅ#cupjl^tBc�Ë�l#ahvQmÒl^v\w¾X#p#mÒl^v\w�akpyXne\ijl#g�lnm	�^aBXngLedakw w&cH]`_hX#gkiy]uZ�ËTijv\c�]3edpjr
mÒv\l^w e\_kc�ËTc�
Sv\l^q#pjijc��rbt=l#e\_kcHZ\iyZ3�bÅ#cHv\iÈçhc�Ë�e\_hXne)l#akv�mÒl#v[w�ahpjX#edijl#g�ijZ)]3l^ghZdiyZ\edcHgbe�ÖÑijpjpkXnpjpBtkv\cHÅLiÈl^ahZ\pÈr��Lgkl�ÖÑg
c3ÛTtBcHv\ijw&cHgbe[Xnp�ijgTmÒl^v\w¾X#edijl#g*��Zdah]`_ôX#Z��������YmÒv\l^w ]upyX#Z[Zdiy]uX#p�w&cH]`_hX#gkiy]uZu��X#ghË cuÅ^cug³q^l#gkc¾l^gåedlYw¾X��#c
tkv\c�ËTiy]3e\iÈl^ghZ�l#m(gkcuÖïtk_hcugkl^w&cughXÀaBZdijgkq�l^akv)mÒl#v[w�akpyX#edijl#g*{(fIe)iyZ�ijw&t=l#v[e\XngLe�mÒl^v�ed_hc�Z\edahËkcugLe)e\l�akgBËTcuv`Zde[XnghË
ed_hX#e)l^akv4mÒl#v[w�akpyX#edijl#g�lnm��bahX#gLedakw�w&c�]`_hXngkiy]HZ�iyZ�gkl^e)ahgki��^ahcn�Led_hX#e4e\_kcuv[c�iyZ)w&l#v[c'ed_BXng,l#gkc�Å�X#pjijË�mÒl^v\w�aTÓ
pjX#edijl#g©l#m�bahXngLe\akw?w&cH]`_hX#gkiy]uZu{�fIg�m«X#]ue�e\_kcuv[c�X#v\c�ed_kv[cuc�ËTiyZ\edijgh]3e�mÒl#v[w�ahpjX#edijl#gBZSlnm�bahX#gbe\akw?w&cH]`_BXngkiy]uZ
iÈg�]3l^w&w&l#g¾aBZdc�edlTËkX�r#{
Ú)X#]`_2lnm�ed_kc�Zdc�mÒl#v[w�akpyXnedijl^ghZÌiyZ��bakijedc�ËTiÈ×=cHv\cHgbeSijg,edcuv[w¾Z4lnm�ed_kcÀtk_LrTZ\ij]HZ�ÖÑ_hij]`_,ije)cHw&tk_hX^Zdijóuc�Z3{�Æ�ijÅ#cHg

tkv\l^Ýkpjcuw¾Z'X#v\c�ahZdaBXnpjpjr�w&l^Z\e�ËTijv[cH]uedpjr2X#ede\X^]��#c�Ë�ÖÑiÈe\_kijg©l#gkc�lnmÌe\_kc�mÒl^v\w�akpyXne\ijl#ghZu{ Ù pjed_kl^akq#_©e\_kcHZ\c�ed_kv[cuc
mÒl#v[w�akpyX#edijl#ghZ�X#v\c��^ahiÈe\c�ËTiÈ×Ucuv[cugLe3�Led_hcur&Xnv[c�X#pÈp��Lgkl�ÖÑg¾edl�ÝBc�c��bakijÅ�XnpjcHgbeu{ Ù pÈp=ed_hv\cHc�mÒl^v\w�akpyXne\iÈl^ghZ�ijgh]3pjahËTc
ed_kc�mÒl#pjpjl�ÖÑijgkq�mÒcHX#edakv[cHZÑXLÐ�cHÅ#cHgbe[ZÑXnv[c�ÅLijcuÖ4cHË2X#Z4tkv[l#ÝhX#ÝkijpÈiyZ\ediy]��nÝUÐ)ed_kc�tkv[l#ÝhX#ÝkijpjiÈeIr�mÒl#vÑe\_kc�lL]H]3akv[v[cugh]uc�lnm
Xng,cuÅ#cHgLe4iyZSq^iÈÅ^cug¾ÝLr2ed_kcÀ]3l^w&tkpjc3Û¾w¾X#q#gkijedaBËTc�Z��bahXnv[cHË�lnm�ed_kc�]ul#v[v\c�Zdt=l#ghËkiÈghq! #"%$�&%'("*)+$�)-,/.10�'2"%354+�UXnghË
]�Ð�X¾tkv[cHZ[]3v[ijtkedijl#g�iyZ�q#ijÅ#cHg�mÒl#v�]3l#w&thakedijgkq&e\_kc6�^aBXngLedakw?X#w&tkpjiÈe\ahËTc�X^Z\Z\lT]3iyXne\cHË�ÖÑijed_�X�q#ijÅ#cHg©cuÅ^cugLe3{ÀfIe
ijZ�l#ghpÈr�ijg�_hl�Ö ed_kc&X#w&tkpjiÈe\ahËTc�Z�Xnv[c�]ul#w&tkahedcHË�ed_hX#e�e\_kc�mÒl#v[w�ahpjX#edijl#gBZ'ËTiÈ×=cHvu{87Ec9�Lgkl�Ö ed_BXne�Xnpjp�ed_kv[cuc
mÒl#v[w�akpyX#edijl#ghZ�Xnv[c�c:�bakijÅ�X#pjcugLe�Ý=cH]HXnahZ\cÀÖ)cÀ]HXng�Zd_kl�ÖNed_hX#eÑed_kcHr�Xnpjp*q^iÈÅ^c�e\_kc�Z\X#w&c��bahX#gLedakw Xnw&tkpjijedahËkcHZu{
oS_kc4mÒl#v[w�akpyX#edijl#gÀÖÑ_kiy]`_�Ö)cÑ_hX�Å^c)ÝhakijpÈe�akt�ijg�e\_kiyZ�]3l^akv[Z\c4ijZ��Lgkl�ÖÑg�X#Z�7 X�Å#c4WÄc�]`_hXngkiy]HZ3{�oS_kiyZ9mÒl^v\w�aTÓ

pjX#edijl#g(�#ÖÑ_kcuv[c�X#w&tkpjijedahËTc�Z�Xnv[c']3l^w&tkakedc�Ë&ÝLr�Z\l#pjÅLijgkqÀËTiÈ×=cHv\cHgLediyXnpkc:�bahXne\iÈl^ghZ�iyZÌËTahc�edl&ÇL]`_kv<;l^ËTijgkq^cuvH{QoS_kiyZ
mÒl#v[w�akpyX#edijl#g�iyZ�w&l^Z\e�]3l^gLÅ#cughiÈcHgLe�ÖÑ_kcHgYÖ4l#v��LiÈghq¾ÖÑijed_�t=l#e\cugLediyX#pjZ�lnmSXnv[Ýkijedv`Xnv[r¾mÒl^v\wÕijgYl#gkc�ËTijw&cughZ\ijl#g*{
oS_kc'Zdc�]3l^ghË�mÒl^v\w�akpyXne\ijl#gÀiyZ�W�Xne\v\iÈÛ�WÄc�]`_hXnghij]HZ3�#X#ghË�ijZ�ËkakcÑedl=��cHiyZdcHgbÝ=cuv[qk{>7YcÑ_BX�Å#cS_hX#Ë�Z\l#w&c4c3ÛTtBlbZdahv\c
edl�ed_kiyZ)mÒl#v[w�ahpjX#edijl#g�ijg�l^akv)e\v\c�Xne\w&cugLe�l#mQed_hc�Z\ijw&tkpjc'_hXnv[w&l#ghij]SlbZ\]uijpÈpyX#edl#vSÎ Ç?�=@ÀÐ�ÖÑ_kcHv\c�Ö4c�ahZ\cHË2l#t=cuv`X�Ó
edl#v�Xnpjq#cHÝkv[X�v`Xne\_kcuv'e\_hXngÄËki ×Ucuv[cugLe\ijX#p*c��bahX#edijl#ghZSe\l�ËTcHedcuv[w&ijgkc�ed_kc�Xnpjpjl�Ö)c�Ë�Z\e\Xne\cHZu{ÑfIg©tkv[X^]3e\ij]uc�v\c�Zdc�Xnv`]`_
tk_LrLZ\iy]3iyZ\e\Z4ËTl�gkl#eÑahZ\c�w¾Xne\v\iÈÛ&w&cH]`_hX#gkiy]uZ4X#ZSl^v\ijq#ijghX#pjpÈr�mÒl^v\w�akpyXne\cHË&ÝLr!��cuiyZ\cugLÝ=cuv[qk{�Ê�Xne\_kcuvH�kÖ)c�ahZ\ahX#pÈpjr
Ö)l^vA�¾ÖÑije\_2l^tBcHv[X#edl#vÑX#pÈq^cuÝkv`X�ahZdijgkq�X&Z\tBc�]3iyXnp*gkl^e\X#edijl#g,ËTcuÅ^cupjl#t=cHË2ÝLr¾s�ijv`X#]n�B�bghl�ÖÑg,X^ZDC`Ýkv`X�ÓE�#cHeAF�gkl#e[X�Ó
edijl#g*{�oS_hijZ�l^tBcHv[X#edl^vHG�Ýkv[XnÓ(�^cueÑmÒl^v\w�akpyXne\ijl#g©lnmI�bahXngLe\akw w&c�]`_hXngkiy]HZ�iyZ�w&l^Z\eÀ]3l#gLÅ^cugkijcugLe�ÖÑ_kcug Ö4l#v��LiÈghq
ÖÑiÈe\_¾tkv[l#ÝkpjcHw¾Z�ÖÑiÈe\_�Z\tBc�]3iyXnp=ZdrLw&w&cue\v\ijc�Z�Zdah]`_2X#ZÌe\_kc�Çbijw&tkpjcI��Xnv[w&l#ghij]J@�Z[]3ijpjpyXnedl^vu��tkv[l#ÝhpÈcHw¾Z�ijgLÅ#l#pjÅLijgkq
Xngkq^akpyXnv�w&l^w&cugLedahw6X#ghËYtkv\l^Ýkpjcuw¾Z�iÈgLÅ^l#pjÅLiÈghq&ed_kc&Z\tkijg�lnm)thXnv[ediy]3pjc�Z3�(XngBËÄÖÑ_kcHgEËTc�Xnpjijgkq¾ÖÑijed_Ew�akpjedijtkpjc
thXnv[ediy]3pjc�Z\rTZde\cuw¾Zu{�fIg�zT{}|^Í�XnghË2zT{}|^Í#�T�Lr#l#a2ÖÑijpÈpBÝBc�cuÛLt=l^Z\cHË�_kcHX�ÅLijpjr�e\l�e\_kiyZ)mÒl#v[w�akpyX#edijl#g*{9oS_hc�e\_kijv[Ë2XnghË
çhghXnp)lnm'e\_kc�e\_kv\cHc¾c��bakijÅ�XnpjcHgbe�mÒl^v\w�akpyXne\iÈl^ghZ�iyZ�ËTakc2edlÄ¿BcurLgkw¾Xng({ÄfIgåed_kiyZÀmÒl^v\w�akpyXne\ijl#g*�(l^gkc2]ul#w&tkake\cHZ
Xnw&tkpjijedahËkcHZ4mÒl#v�cuÅ^cugLe\Z�Ýbr©Z\akw&w&ijgkq�l�Å#cuv�Xnpjp9ÖSX�rTZÑijg©ÖÑ_kiy]`_©ed_kc�cuÅ#cHgLe'w¾X�r�_hX#tkt=cug*{�fIg©tkv[X^]3e\ij]ucn�=ed_kiyZ
ijZ�ËTl#ghc�ahZ\ijgkqÄ¿hcHrLgkw¾XngáËkijX#q#v`Xnw¾Zu{ÄoS_kiyZÀmÒl#v[w�akpyXnedijl^gYiyZ�cuÛTedv[cuw&cupjrYtBl�Ö4cuv\mÒakp)X#ghË³iyZ�w&l^Z\edpjr�ahZ\cHË³iÈg�^aBXngLedakw7çhcHpjË�e\_kcul^v\r�XngBË�iÈg©e\_kc�Z\edaBËTr�lnm�w¾XngLrbÓ÷tBXnv[ediy]3pjc�Z\rTZde\cuw¾Z'Z\ah]`_ÄX^Z'ed_hl^Z\cÀmÒl#akgBË©ijgÄ]3l#gBËTcughZ\cHË
w¾Xnede\cuv�th_brTZ\iy]uZu{LKÌl#aåÖÑijpjpÌahZ\c¾e\_kiyZ�mÒl#v[w�ahpjX#edijl#g�iÈgåzk{ ¼ � ¼ ��zT{ÁÍT���2X#ghËåzT{ ¼#¼ ~k{©oQX#Ýkpjc���Zdahw&w¾Xnv[iÈc�Z�e\_kc
ÝhX#Z\iy]'mÒc�Xnedahv\c�ZSlnm�ed_kcÀe\_kv\cHc�mÒl#v[w�akpyX#edijl#ghZu{

M NPO �RQ!�TS UWV��'ÿYXZ�3�9����ÿ[�3�'�
oS_kc�¿BcurLgkw¾Xng mÒl^v\w�akpyXne\ijl#gÄl#m�\�ahXngLedahwÞWÄc�]`_hXnghij]HZÀÝkakijpyËkZÀe\_kv[cuc2]ucugLedv`Xnp)iyËTcHX^Z�mÒv\l^wÞe\_kc2ËkcL
Sv\l^q#pjijc
_brLt=l#e\_kcHZ\iyZ)ijgLedl�ed_hc�]3l#w&thake\X#edijl#g¾l#m>�bahX#gbe\akw�X#w&tkpjiÈe\ahËTc�Z3É�ed_kcÀtkv[l#ÝBXnÝkijpjiyZde\ij]SX^Zdt=cH]ueÑlnmQgBXnedahv\c#�hZdakt=cuv\Ó
tBlbZdijedijl^g*�kXnghË2ed_kc�]upyX#Z[Zdiy]uX#phpjijw&ije3{�oS_hijZ4iyZÑËTl^gkc�Ýbr�w¾X��Lijgkq�e\_kc�mÒl#pjpjl�ÖÑijgkq�ed_hv\cHc�e\_kv[cucÀt=l^Z\edakpyXne\cHZuÉ
�n{-]�^_4`&%'2a�0�&b&/$_'("*cA4D$_cA4J,�cAd5e�$fe`0�.10gaH'20ihkjl0�'2mD,/cA4�3_0ih`'E$5e#.n4J,/cAdfe�$5e#0�.10�'(0i4#a�o6p
�L{Lqrms4-,/cAdfe�$fe`0�.10�'(t6ovu#d_ck$�&w4`^_4#&�'x'ydzd�h�h`"*c�0ga�{f0�^_4`&we`tL'2ms4�a` #"%$�cA49d|u�'2ms49h�d_)�,�.n4�}z)6$#{5&%0�'("%3f49d~uD$ `"%$_&�'2"*)�$�)-,/.10�'2"%354Ju#d�ck'2ms4L4#^_4#&�'�����p�qrms4! #"%$�&%'("*)�$_)�,�.10�'("%3f4k��$<a�a`d�h`0i$_'y4�3Tjl0�'2m�$_&�4`^<4`&%'-0ga'2ms4�ZdakwZd~u�'im*4D$�)-,/.10�'("%3f4#a-����$_a�a#d:h`0i$_'y4�3!jl0�'2m�4`^<4`cHt6m?0ga�'yd_cHt6.n4�$53_0�&?{�'Ed9'2ms4k4`^<4`&%'Ep
¼ {Lqrms4k `"%$_&%'("*)+$�)-,/.10�'("%3f49$<a�a`d�h`0i$_'y4�3�jl0�'2m�$�{f0�^_4`&�m?0ga�'yd_cHt8�:��0ga�'2ms4J,�cAd:3_"%h`'Id|u='2ms4k$_)�,�.10�'("%3f4#a��_�$_a�a`d:h#0i$�'E4�3Ljl0�'imT4�$fh#m=u�"*&	3f$_)64`&%'y$_.*,/cAd�h�4#a�a=0�&b'im*4�m?0gaH'Ed�cHt�p
x�l^Z\edakpyXne\c&Î\��Ð�Zde[Xnedc�Z�ed_kc�mÒakgBËkXnw&cHgbe[Xnp�tkv[l#ÝhX#ÝkijpjijZ\ediy]�ghX#edakv[c�l#m)l^akv�Ö)l^v\pyËU�(XngBËÄl#t=cugBZ�ed_kc�ÖSX�r�mÒl#v

]3l#w&thakedijgkq�ed_kc�Zdc�tkv[l#ÝBXnÝkijpjijedijcHZu{
x�l^Z\edakpyXne\cEÎ·�^Ð&Zdt=cH]ui çBcHZ&_kl�Ö6tkv[l#ÝBXnÝkijpjijedijcHZ�Xnv[cÄedl³Ý=cY]ul#w&tkahedcHË*{ oS_hijZ¾iÈe\cuw ÝkakijpyËkZ&e\_kcY]ul#gh]ucutke

lnm�Z\aktBcHv\t=l^Z\ijedijl#g(��X#ghË³e\_baBZ�e\_kc2t=l^Z[Z\iÈÝhiÈpjijeIr©lnm��^aBXngLedakw ijgLedcHvdmÒcHv\cHgh]3c#��ËkiÈv[cH]uedpjr�ijgLedl�ed_kc2mÒl#v[w�ahpjX#edijl#g({
�



¿hl#v[w�akpyXnedijl^g s�cuÅ^cupjl#t=cuv ½)l#w&thake\X#edijl#g¾l#m
Ù w&tkpjijedahËkcHZ 
ScHZ\eÑZdahiÈe\cHË�mÒl#v ½)l^akv`Zdc

7 X�Å#c�WÄcH]`_BXngkiy]uZ ÇL]`_kv<;l^ËTijgkq^cuv Çbl#pjÅ^c�s�iÈ×�Ú���}Z Ù v[Ýkijedv`Xnv[r�x�l#edcHgLediyXnpyZ
ijgT@�ghc�s�ijw&cughZ\ijl#g zT{}|n~

W�Xne\v\iÈÛ¾WÄc�]`_hXnghij]HZ ��cHijZ\cugLÝ=cuv[qsG
s�ijv`X#]

@�t=cuv`Xne\l#v#G<
Sv[XnÓ(�^cue
Ù pjq^cuÝkv`X

Ç?�=@�� Ù gkq#ahpjX#v
WÄl#w&cHgbe\akw��BÇbtkijg

zk{ |bÍL�
zk{ |bÍn�

ÇLakw�l�Å^cuv���iyZ\edl#v[ijcHZ ¿BcurLgkw¾X#g ¿hcHrLgkw¾Xng,s�iyX#q#v`Xnw¾Z ¿�ijcHpjË2oS_kcul^v\r#�
W�X#gLr^Ó·Ý=lLËkr¾x�_LrTZdiy]HZ

zk{ ¼ � ¼ �
zk{}Ík���T�
zk{ ¼^¼ ~

o�XnÝhpÈc��nÉÌfIgBËTcut=cughËkcugLe3�hc:�bakijÅ�X#pjcugLe�¿Bl#v[w�akpyX#edijl#ghZ�lnm[\�ahXngLedahw	WÄcH]`_BXngkiy]uZ
ÇbtBc�]3iÈmÒrLijgkq�e\_hXneSed_hc�thv\l^ÝhXnÝkijpjijeIrÀmÒl#vÑX#g2cHÅ#cugLe4iyZ�q^iÈÅ^cug�X^Z4ed_kc�w¾Xnq^gkijedahËkc3ÓIZA�bahX#v\c�Ë�l#mQX�Zdahw�w¾X#ËTc�mÒv\l^w
]3l#w&thpÈcuÛ,gLakw�Ý=cuv`Z3�(Xnpjpjl�Ö'ZSmÒl^v�ghcuq^X#edijÅ#c#�*tBlbZdijedijÅ^c�XnghË�ijgbe\cuv[w&cHËTiyX#edcÀijgLedcuv\mÒcuv[cugB]3c�cu×=c�]3e[Z3{�oS_kiyZ�thX#v\e�lnm
ed_kc�mÒl^v\w�akpyXne\iÈl^g&ed_LahZ�ÝkakijpyËkZ4ed_kc�ËTc�Z\]uv\ijtke\ijl#g�l#m�cuÛTtBcHv\ijw&cugLe[Z)Z\ah]`_©X#ZSe\_kc�eIÖ4lnÓIZdpjije�cuÛLt=cuv[ijw&cugLeSËTijv\c�]3edpjr
iÈgLe\l¾ed_kc�mÒl#v[w�ahpjX#edijl#g({ Ù m50gaH'yd_cHt�iyZ�X�a`4� `"%4`&/h�4'l#m�mÒakghËkX#w&cugLe\X#p9tkv[lT]3c�Z\Z\cHZ�pÈc�X#ËTijgkq&e\l�e\_kc�e\_kc�cHÅ#cHgbe�iÈg�^ahcHZ\edijl#g*{7Yc�ghl�ÖN_hX�Å^cÀXng�c3ÛTtkpjiy]3ije)mÒl#v[w�akpyX#edijl#g�mÒl^v�]uX#pj]uakpyXne\iÈghq�ed_hc�tkv[l#ÝhX#ÝkijpÈije\iÈc�Z�mÒl#v�cuÅ#cHgLe\ZÑijg�edcHv\w¾Z
lnm�ed_kc8� � �%�bahX#gbe\akw7X#w&tkpjijedahËTc�ZÌmÒl^vÑijghËTijÅLijËkahXnp=_kiyZde\l#v[ijcHZu�^ÖÑ_kiy]`_,ed_kcÀe\_kijv[Ë2tBlbZde\akpyXne\c�ÖÑijpjpUgkl�ÖNZ\tBc�]3iÈmÒrn{
x�l^Z\edakpyXne\c&Î ¼ Ð�Zdt=cH]ui çBcHZ�ed_kc��bahX#gLedakw X#w&tkpjijedahËTc�X#Z[ZdlT]3iyX#edcHËÄÖÑiÈe\_�ijghËTijÅLiyËTahX#p9_kiyZ\edl#v[ijcHZ�iÈgEedcHv\w¾Z�lnmu�"*&/3f$�)94`&%'y$_.:,/cAd�h�4#a�a#4#a`{ Ù u�"*&/3f$�)94`&%'y$_.:,/cAd�h�4#a�aUiyZ(X#gLr�tkv[lT]3c�Z\Z*ÖÑ_hij]`_À]HXngkgkl^e(Ý=c�ijgLedcuv[v[aktkedc�Ë�Ýbr�Xnghl#ed_hcuv

mÒakghËkX#w&cugLe\X#p#tkv[lT]3cHZ[Zu{QoS_kc�u�"*&	3f$�)94`&%'y$_.<,/cAd�h�4#a�a#4#a(Xnv[cÌed_LahZ�ijghËTijÅLiyZdijÝkpjcIC+Xne\l#w&iy]�akgkije\Z�FÑl#mk_kiyZde\l#v[rn{�7ïijed_
ed_kiyZÀ]3l^ghZ\edv`XnijgLe�lnm4ed_kc¾]`_hl#iy]3c�lnm>u�"*&	3f$�)94`&%'y$_.�,/cAd:h�4#a�a`4Ha`�QijghËkiÈÅLiyËTahX#p9_kiyZ\edl^v\ijcHZ�w¾X�r©XnpjÖSX�rLZ�ÝBc¾ËkiÈÅLiyËTc�Ë
akghXnw�Ýkijq#ahl#ahZ\pjr�ijgLedl&l^v[Ëkcuv[cHË©Z\c��bakcugB]3cHZ'lnm�mÒakghËhXnw&cugLe[Xnp(cHÅ#cugLe[Z3�=ÖÑ_kiy]`_©ijZJ�#cur,edl�w¾X��Lijgkq&X¾]3l^ghZdiyZ\edcHgbe
tkv\c�Z\]uv\ijtke\ijl#g&mÒl^v�]3l^w&tkakedijgkq�e\_kc�Xnw&tkpjijedaBËTcHZ4lnm�ijghËTijÅLiyËTahXnpU_kiyZ\edl^v\ijcHZ�mÒv[l#w�u�"*&	3f$�)94`&%'y$_.%,�cAd:h�4Ha�a`4Ha`{ÑoS_kc
m«X#]3e4ed_BXneSed_kc�ËTcuçhgkijedijl#g&l#m(mÒakghËhXnw&cugLe[XnpUtkv[lL]ucHZ[Zdc�ZÌiyZ)gkl#e4Å#cHv\r&Z\tBc�]3iÈçB]'iyZ4X#]uedahX#pÈpjr�l#gkc�lnm9e\_kcÀZde\v\l^gkq#c�Zde
X#Z\tBc�]3e\Z�l#m�ed_kc�¿hcHrLgkw¾Xng�X#tktkv[l^X^]`_*{ Ù Z�Ö)c�ÖÑijpÈp�ZdcHcn�(Ö4c�w¾X�r�Z\l#w&cue\ijw&cHZÑËTiyZ[]3l�Å#cHv�e\_hXne�Ö)c�w¾X�r�pÈahw&t
mÒakghËkX#w&cugLe\X#p9tkv[lT]3cHZ[Z\cHZÑe\l#q#cHed_kcHv'ijgLedl¾pyXnv[q#cHvÑakgkije\Z�ÖÑ_kiy]`_�w¾X��#cÀahtÄgkcuÖ mÒakgBËkXnw&cHgbe[XnpQtkv\lT]ucHZ[Zdc�Z3{'oS_kiyZ
tkv\lT]ucHËTakv[c�iyZ��Lgkl�Ö³X#Z�v[cugkl^v\w¾X#pÈijó�Xnedijlng�XnghË�ijZQl#ghc)e\_kc)e\_kcSq#v[cHX#eQ]3cHgLedv`XnpbijËkcHX#Z9ijg�w¾XngBXnq#ijgkqSe\_kcSiÈgkçhgkijedijcHZ
iÈg��bahXngLe\akw�çhcHpjË2ed_hcul#v[rn{
oS_kc�ed_kijv`Ë³t=l^Z\edakpyXne\c2ÝhakijpjËhZ�ijgµed_kc©]3pyX^Z\Z\iy]uXnp)pjiÈw&ijeÀÝLráX#pÈpjl�ÖÑijgkq©v[cH]ul�Å#cuv[rElnm�e\_kc©]3pyX#Z[Z\ij]HXnp)tk_LrLZ\iy]uZ

gkl#e\iÈl^g�e\_hXneÑe\_kc�tkv\l^ÝhXnÝhiÈpjijeIr�lnm�X#gb0�&	3f4|,*4`&/354#&�'9Z\c��bakcugB]3c�lnm�cuÅ#cHgLe\ZSiyZ4ed_kcÀtkv[lTËTah]ue4l#mQe\_kcÀtkv[l#ÝhX#ÝkijpÈije\iÈc�Z
mÒl#v9c�X#]`_�cHÅ#cHgbe9iÈgÀe\_kcSZdc:�^ahcugh]ucn{Qf·mkÖ4c��Lgkl�Ö e\_kc)Z\c��bakcHgh]3c)lnmLmÒakghËkX#w&cugLe\X#p#tkv[lT]3c�Z\Z\cHZ9pÈc�X#ËTijgkqSe\l�Xng�cuÅ#cHgLe3�
ed_kc�l^gkpjr¾]3l^gbe\v\ijÝkahedijgkq�_kiyZde\l#v[r&ijZSe\_hXne'Z\c��bakcHgh]3cÀl#m�thv\lT]3c�Z\Z\cHZu{ÌfIg©ZdaB]`_�X&]HX#Z\cn�kÖ4cÀ_hX�Å#c8����� � ����� �
Zdl2ed_hX#e�e\_kcugwoP� ��� � ��� � � ���/� �(ÖÑ_hcuv[c�ed_hc �/��W� � ��� � Xnv[cI�dahZ\e�ed_kc�tkv[l#ÝhX#ÝkijpjiÈe\ijcHZ)mÒl#v�ed_kc�ijghËTijÅLiyËTahXnp
tkv\lT]ucHZ[Zdc�Z)ijg,ed_kc�Z\c��bakcHgh]3c#�hXnghË,Ö4c�v\c�]3l�Å#cHv)e\_kcÀahZ\ahXnp(]upyX#Z[Zdiy]uX#phtkv[l#ÝBXnÝkijpjiyZde\ij]Sv[cHZ\akpje3{7ï_hXne'v[cuw¾X#ijghZSakghZ\tBc�]3iÈçhc�Ë�Ýbr,ed_hcHZ\c�t=l^Z\edakpyXne\cHZÑiyZÑe\_kc�Z\t=cH]3iÈçB]HXne\iÈl^g2l#m�X&Å�XnpjiyË2Z\cue�lnm�mÒakghËhXnw&cugLe[Xnp
tkv\lT]ucHZ[Zdc�Z�X#ghËY]ul#v[v\c�Zdt=l#gBËTijgkqL�bahXngLe\akwÕXnw&tkpjijedaBËTcHZ�� � mÒl#vÀed_hc�th_kcugkl^w&cughX�Ö)c�ÖÑiyZ\_Äedl©ËTc�Z\]uv\ijÝ=cn{�¿Bl#v
ed_kiyZ�ijgTmÒl^v\w¾X#edijl#g*��Ö4cÑw�ahZ\e�v[cupjrÀakt=l#g&c3ÛTt=cuv[ijw&cugLe\X#p^l^ÝhZdcHv\Å�X#edijl#ghZu{9fIeÌiyZ�X#e�ed_kiyZ�t=l#ijgLe�ed_hX#eÌc3ÛTt=cuv[iÈw&cHgLe\Xnp
iÈgkmÒl#v[w¾Xnedijl^g¾iyZÑijgktkakeÑijgLedl&e\_kc�¿hcHrLgkw¾Xng2mÒl#v[w�ahpjX#edijl#g�w�ah]`_,pjig�#c�_kl�Ö Ö)cÀijgktkahededc�Ë�c3ÛTt=cuv[iÈw&cHgLe\XnpUijgTmÒl^vdÓ
w¾Xnedijl^gYijgLedl©l^akvÀmÒl#v[w�akpyXnedijl^gÄÖÑ_kcugáÖ)c¾thv\lTËTah]ucHËEed_hc¾mÒl#v[w¾Z�mÒl#v�l#akv�l#t=cuv`Xne\l#v`ZÀXnghË e\_kc,ÇL]`_kv<;l^ËkiÈghq#cuv
Ú�bahXne\ijl#ghZu{
Ù q#v[cHX#e'Xntkt=cHX#pQe\l¾ed_hc�¿BcurLgkw¾XngÄZ\akw l�Å#cHv�_kiyZ\edl#v[ijcHZSXnthtkv\lbX#]`_�iyZ'e\_hXne�lnmÒedcHgÄÖ4c�Xnv[c�XnÝhpÈc�edl�ijgLedahiÈe

ed_kcEghXne\akv[cYXngBËâXnw&tkpjijedaBËTcHZ�l#m�ed_kc�mÒakghËkX#w&cugLe\X#p�cHÅ#cHgbe[Z3{ Ù gBXnedahv[X#p�ÖSX�rµe\láÝkahiÈpyË®e\_kcYËTc�
Sv\l^q#pjijc
_brLt=l#e\_kcHZ\iyZ>�z���	� � mÒv\l^w ed_kcSs�X�ÅbiyZ[Zdl^gTÓdÆ�cuv[w&cuv(XngBË�Æ�{ x�{noS_kl#w¾Z\l#g�cuÛTtBcHv\ijw&cugLe[Z(ijgLedl�e\_kc4mÒl#v[w�ahpjX#edijl#g(�
mÒl#v�ijghZ\e\X#gh]3c#�QÖ4l#akpyËYÝBc¾e\lÄX#Z[]3v[ijÝBc&XT�bahXngLe\akw X#w&tkpjijedahËTc�lnm � �	c3ÛTtUÎ2�|�*�kÐ�mÒl^v�ed_kc�tkv\l^thXnqbXne\iÈl^gÄlnm'X
thXnv[ediy]3pjc�ÖÑiÈe\_2w&l^w&cugLedahw¡ ���2X#]uv\lbZ\ZSX�ËTiyZde[Xngh]uc��h{

¼



Ù gkl^ed_kcHvÌ]3l#w&w&l^g�ÖSX�r�edl�ijgTmÒcHv�ed_kcÑmÒahghËkXnw&cHgLe\XnpTcHÅ#cHgbe[Z�XnghË�X^Z\Z\lT]3iyXne\cHË�X#w&tkpjiÈe\ahËTc�ZQiyZ�edl�ËkcuedcHv\w&ijgkc
ed_kc Xnw&tkpjijedaBËTcHZ¾mÒl#v2mÒakghËkX#w&cugLe\X#p�tkv[lT]3c�Z\Z\cHZ�mÒv\l^w ed_kcEv[c��bakijv\cHw&cugLe&ed_BXne�ed_kcE¿hcHrLgkw¾XngïmÒl^v\w�akpyXne\ijl#g
XnpjÖ4X�rTZSq^iÈÅ^cÀed_kc�Z\X#w&cÀv\c�ZdahpÈe[Z�X^Z�XngÄX#pjv\c�X#ËTr2cHZ\e\XnÝhpÈiyZ\_kcHË,Xnthtkv\lbX#]`_*�UZdaB]`_ÄX#Z�ÇT]`_kv:;lbËTijgkq#cHvSmÒl#v[w�ahpjX#edijl#g({
oS_kiyZ�pyX#ededcHv�tkv\lT]ucHËTakv[c�ijZ�v[c3mÒcHv\v[cHËYX#Z�h�d_&%a�'(cH"%h`'20id�&�d|u8¢>4#t_&�)9$�&£cH"*.¤4#a[��XnghËYiyZ�X#pyZdl2_kl�Ö Ö4c�ËkcuedcHv\w&ijgkc
ed_hX#e�ed_hc�¿hcHrLgkw¾XngÄX#tktkv[l^X#]`_�iyZÑijghËTcHcHË�c:�^ahiÈÅ�X#pÈcHgLeÑedl¾e\_kc�l^ed_kcHv'mÒl#v[w�akpyXnedijl^ghZ4lnm[�bahXngLedahw w&c�]`_hXnghij]HZ3{7Yc�Z\_hXnpjp=mÒl#pjpjl�Öïed_hijZSthv\lT]3c�ËTakv[c�iÈg2ed_kcÀghc3ÛTe'Zdc�]3e\iÈl^g*{
¥ �������(��ÿ[���4���u��� �D¦L§��I¨2�TSª©��¬«�T®3�'��¦n��ÿ¯U ���x°�±¬�`S �����>�u����©8®LQL�I©���°
����ÿ[�u��²

fIg�tkv`X#]uediy]3c#�ned_kcSv[akpjcHZ9mÒl#v�mÒl^v\w�akpyXne\iÈghqÑed_kcS¿hcHrLgkw¾Xng�Xntktkv[l^X^]`_�ÖÑijed_kijg�X�q^iÈÅ^cug�]ul#gLedcuÛTe�X#v\c4lnmÒe\cug�ËTcuv[ijÅ#c�Ë
mÒv\l^wèXngkl^ed_kcHv&cHZ\e\X#ÝkpjijZ\_kc�Ë mÒl#v[w�ahpjX#edijl#g({áoS_kc�l�Å#cuv`Xnpjp4tkv[lL]ucHËTahv\c,Ö)c©Z\_hXnpjp4mÒl#pjpjl�Ö�_kcHv\c,mÒl#v&Z[]uX#ededcHv\ijgkq
tkv\l^Ýkpjcuw¾Z*ijg�l^gkc)ËkiÈw&cHghZ\iÈl^g�ijZQed_hc4Z[Xnw&c�X^Z9cHw&tkpjl�r#c�Ë�ijgÀm«X#vQw&l^v\c)]3l#w&thpÈiy]HXnedc�Ë�]3l#gLe\c3ÛTe\Zu{�oS_kc)tkv[lL]ucHËTahv\c
mÒl#v�]ul#ghZ\edv[ah]uedijgkq�¿hcHrbghw¾Xng�v\ahpÈc�ZÑiyZÑÅ#cHv\r2ijgbe\akijedijÅ#c�XngBË�ahZdaBXnpjpjr¾tkv[cH]3c�ËTcHZ'Ýbr,q#cHgkcuv`Xnpjijóuijgkq�mÒv\l^w Z\tBc�]3iÈçB]
c3ÛkXnw&tkpjc�Z3{�oS_kc�c3ÛkXnw&tkpjc�ÖÑiÈe\_2ÖÑ_hij]`_2Ö)cÀZ\_hXnpjpUÖ4l#v���iyZSZ[]uXne\edcHv\ijgkq�mÒv\l^w	X�tBl^edcugLe\ijX#pUÝhXnv[v\ijcHv4X^Z)thij]uedakv[cHË
iÈg,¿�ijq#akv[c��#{
oS_kc�çhv`Z\e�Z\e\Xnq^c�ijgÄe\_kc�tkv[lT]3c�Z\Z�iyZ�Xnq^v\cHcuijgkq&l^g�X¾tkiy]uedl#v[iyXnp*gkl^e\X#edijl#g�mÒl^v�e\_kc�v[cupjcHÅ�X#gLe'w¾Xne\_kcuw¾X#ediy]uX#p

mÒakgh]3e\ijl#ghZu{QoS_kiyZ*Ö4cÌËTlÑijg�ÇbcH]uedijl#g�{r7EcÌed_hcugÀijw&w&cHËTiyX#edcupjr#�`ijg�Çbc�]3edijl^g ¼ {}�T�Hw¾Xf�#c�ahZ\c�lnmTl#akv9gkcuÖ ËTiyXnq^v[X#w¾Z
edlÀtkv[l�Å#cSZdl^w&c)Å^cuv[r�ijgLedcuv[cHZ\edijgkq�ed_kcHl#v[cuw¾Z�XnÝ=l#ahe�_kl�Öáe\_kcÑedv`XnghZ\w&iyZ\Z\ijl#g�X#ghË�v[c#³BcH]3e\ijl#g�tkv\l^ÝhXnÝhiÈpjijedijc�Z(XnghË
ËTcupyX�rTZS]3l#w&tBXnv[c�ÖÑ_kcHg,Ö4cÀXntkthv\lbX#]`_2X�t=l#e\cugLediyXnp=mÒv[l#w7ÝBl^ed_�ed_kcÀpjcumÒeSX#ghË2ed_kcÀv[ijq#_Le3{@�gh]3cÑÖ4c'Xnv[cSm«Xnw&ijpjiyXnv9ÖÑije\_�e\_kc�ËTiyX#q#v`Xnw¾Zu��Ö4cÑed_hcug&ahZ\c'ed_hc�ËTiyXnq^v[X#w¾Z9e\l�]3l^w&tkakedcSijg&XÀgkcHÖôÖSX�rn�bÝkake
Zde\iÈpjpBÖÑiÈe\_kijg&ed_kcÀÇL]`_kv<;l^ËTijgkq^cuv�mÒl^v\w�akpyXne\ijl#g*��ed_hc�Z[]uX#ededcHv\ijgkq�X#w&tkpjijedahËTc�Z�mÒl#v4X�Z\tBc�]3iÈçB]�tkv\l^Ýkpjcuw�{QoS_hijZ�gkcuÖ
Xntktkv[l^X^]`_,ÎIÇbc�]3edijl^g ¼ { ¼ Ð�e\l�]3l^w&tkake\iÈghqÀed_kc�Z\]HXnede\cuv[ijgkq�Xnw&tkpjijedaBËTcHZ�iyZ�Z\a*´¾]3ijcHgbe\pjr�]3pjlbZdcÑe\l�ed_kc�t=l^Z\edakpyXne\cHZ
lnm9e\_kc�¿hcurLgkw¾X#g&mÒl#v[w�akpyXnedijl^g�e\_hXne4ijg�Çbc�]3edijl^g ¼ { ~�Ö4c�X#v\c�XnÝkpjc�edl�tkv\l�Å^c'ed_BXneSed_kc�¿hcHrLgkw¾Xng&mÒl^v\w�akpyXne\ijl#g
ijZ�ijghËTcuc�Ë�c��bakijÅ�XnpjcugLeSedl2ed_kc&ÇL]3v<;l^ËkiÈghq#cuv'X#tktkv[l^X^]`_*�hmÒl^v�ed_hc�Z\tBc�]3iÈçB]Àtkv[l#ÝhpÈcHw�ÖÑ_kiy]`_©Ö4c�_hX�Å^c�e\Xf�#cug©aht*{
ÇbcH]uedijl#g ¼ {ÁÍEed_hcugâq^cugkcHv[X#pÈijóHcHZ�l#akv¾v[cHZ\akpje\Z&mÒv\l^wèed_hcYZ\tBc�]3iÈçB]�tkv[l#ÝkpjcHw edláX#v\ÝhiÈe\v[X#v\råthv\l^Ýkpjcuw¾Z�ijgïl#gkc
ËTijw&cughZ\ijl#ghX#pBZ[]uXne\edcHv\ijgkq�ed_kcHl#v[rn{ Ù ZÑed_kcÀpyX^ZdeSedl^tkiy]�iÈg,ed_hijZÑZ\cH]uedijl#g,Ö4c�e\_kcugÄ]ul#w&tkpjcHedc�l^akv�ËTiyZ[]3ahZ[Z\iÈl^g¾ÝLr
Zdt=cH]ui mÒrLijgkq�Zdt=cH]uiÈçB]�¿BcurLgkw¾X#g2v[akpjcHZ)mÒl#v'Z[]uX#ede\cuv[iÈghq�tkv[l#ÝhpÈcHw¾ZÌijgLÅ#l^pÈÅLijgkqÀmÒl^v\ÝhijËhËTcug2v\cHq#ijl#ghZu{
Ù mÒedcHv�ËTcHÅ#cHpÈl^tkijgkq�ed_kc�¿BcurLgkw¾X#g,v[akpjcHZ4mÒl^v'l#ghc�ËTijw&cughZ\ijl#ghX#p=Z[]uX#ede\cuv[iÈghqk�kÖ4c�ed_kcHg©e\Xf�#cÀakt©ijg�ÇbcH]uedijl#g

~�e\_kcÀw¾Xne\_kcuw¾X#ediy]uZ)lnm�tBcHvdmÒl^v\w&ijgkq�ed_kcÀv[cHZ\akpjedijgkq�¿hcHrbghw¾Xng�Zdakw¾Zu{

µ�¶~· ¸b¹�º-»5¼*½%¾�¿/¼*À~¹�º+¹[ÁLÂIÃ�ÄIº�ÅÇÆ�ºYÈ�À|Æ�É[½BÆlÅP»
¼ {
¿hv[l#w"l#akv'ÇL]`_kv<;l^ËkiÈghq#cuvÌmÒl#v[w�akpyX#edijl#g*�^Ö)c��bghl�Öïed_hX#e)e\_kcÀXnpjpjl�Ö)c�Ë�Z\l#pjake\iÈl^ghZ�e\l�e\_kcÀoSf\ÇbÚáijg¾e\_kc�ed_kv[cuc

v\cHq#ijl#ghZ2Î·Z`Ð`��Î·]�Ð�X#ghËNÎ�e+Ð�lnm�¿�iÈq^akv[cY�ÄX#v\c,mÒl#v[ÖSXnv`ËôX#ghËµÝhX#]��LÖSXnv`Ë³edv`X�Å#cHpjiÈghqÄtkpyXngkc�ÖSX�Å#c�Z�ÖÑije\_µÖSX�Å#c
Å#cH]uedl^v[Z��=�J�?Ê¾XngBË��U�SÖÑ_hcuv[c�� �RË ���zÌk�? � � X#ghËÍ�5Ê �RË �_�YÎ(Ì�ÎÐÏ�Ñ�Ð~�s � � �Sv[cHZ\t=cH]3e\ijÅ#cupjr#{�7Ec©w¾X�r
q#cughcuv`Xnpjpjr�]`_klLlbZdc�edl&v[cutkv[cHZ\cugLe4ed_kc�Zdc�]ul#w&t=l#gkcHgLe\Z4lnm�ed_kc�çBghXnp*ÖSX�Å#c�mÒakgh]uedijl#g�X#Z

�BÎ2Ò*Ð � Ó �gÔHÕ �*Ö  �%�%�_� mÒl#vIÒT×®| Î[��Ð
Ø Î2Ò*Ð � Ó5Ù �nÔHÕ �*Ö  �����<� mÒl^vIÒT×µ| ÎI�^Ð
Ú Î2Ò*Ð � Ó �gÔHÛ|Õ �*Ö  �/�?Ê��_� mÒl#v'|k×ÜÒT×Ü� Î ¼ Ð
Ý Î2Ò*Ð � Ó Ù �nÔHÛ~Õ �*Ö  ���?ÊH�<� mÒl^v�|k×ÞÒT×�� Î÷~LÐ
Ó Î2Ò*Ð � Ó �gÔHÛ�ß¤Õ Ù	à#á~�*Ö  �/� Ê �_� mÒl#v'|9×ÜÒT×Ü� ÎIÍ^Ð
�QÎ2Ò*Ð � Ó Ù �nÔ Û ß¤Õ Ù�àHá Õ �BÖ  ��� Ê �_� mÒl#v'|9×ÞÒ�×Þ� Î·ßbÐ
â Î2Ò*Ð � Ó �gÔ:ß¤Õ Ù	àHá��*Ö  �/�%�_� mÒl#vIÒ�ã�� Î �#Ð
�(Î2Ò*Ð � Ó5Ù �nÔ:ßnÕ Ù�àHá �*Ö  �����<� mÒl#vIÒ�ãÜ��ä Î·zbÐ

7YcS_hX�Å^c�e\Xf�#cHg�]uX#v\c4edl�w¾X��^c�c�X#]`_�l#mhl#ahv�cHijq#_LeQ]ul#w&t=l#gkcHgbe�Z\l#pjakedijl^ghZr�BÎ2Ò*Ð/ä`ä�ä��(Î2Ò*ÐQedl�]uXnv[v[r�ahgkije�]uakv\v[cugLe
XnghË�edl�]ucugLedcHv�cHX^]`_�X#eÌXng�Xntkthv\l^tkv\iyX#edc4tBl^iÈgLeu{�7Ec'pjijZ\e�eIÖ)lÀZ\cue\ZÌlnm*Zdl^pÈahedijl#ghZ Ú Î(ÒUÐ�å Ý Î(ÒUÐ�XnghË Ó Î2Ò*Ð�å��QÎ2ÒUÐ�mÒl#v

~
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a
¿�ijq#akv[c��nÉ Ù tBl^edcHgbe\iyXnp*ÝhX#v\v[ijcuv

v\cHq#ijl#g�Î÷]�Ð`�=X^ZSed_kc�Z\l#pjake\ijl#ghZ)ijg2e\_kc�]3l^v\v[cHZ\t=l#ghËTijgkq�v\cHq#ijl#g2q#cHgkcuv`Xnpjpjr�w�ahZ\eÑZ\X#ediyZdmÒr&ÝBl^akghËkX#v\r,]3l#gBËTijedijl#ghZ
XneÑed_hc�eIÖ4l�cughË,t=l#ijgLe\Zu�BÒ!�â|�X#ghËLÒ����B{
oS_kc,çhv[Z\e&Zde\cutµijgµËTcHÅ#cHpÈl^tkijgkqÄe\_kc�¿hcurLgkw¾X#gáv[akpjcHZ�iyZ�edlåXnq^v\cHc2akt=l#g®X Zd_hl#v[e Ó·_hXnghËôËTiyXnq^v[X#w&w¾Xnediy]

v\cHtkv\c�ZdcHgLe\Xne\ijl#g&mÒl^v'Xnpjp*lnm�ed_kc�Zdc�mÒakgB]3edijl^ghZ3{Ì¿�ijq#ahv\cÀ��Zd_hl�Ö'Z)e\_kcHZ\cÀcuijq^_beI¢>4#t_&�)9$�&�3_0i$`{fc�$_)Da[{4Ú)X^]`_2e\iÈw&c
Ö)c�ËTv[X�Ö l^gkc�l#m�ed_kc�Zdc�ËTiyXnq^v[X#w¾Z3�hije�ijZ�w&cHX#gbe�edl�v[cuthv\c�ZdcHgbe�l#gkc�lnmÌe\_kc�cHijq#_LeÑmÒakgh]uedijl#gBZ�Î[�3ÓIzbÐ[{�7Yc�w¾X�r
ed_kcHg,aBZdcÀe\_kcHZ\cÀËTiyXnq#v`Xnw¾Z�v[X#ed_kcHvÑed_hX#g,X#pjq#cuÝhv[X#ij]ÑmÒakgh]3e\ijl#ghZSe\l�ÖÑv[ijedcÀËTl�ÖÑg,c��bahX#edijl#ghZu{
oSÖ)l�ijw&t=l#v[e\X#gbe�c:�^aBXnedijl^g�v[cupyX#edc Ú Î(ÒUÐ�edl Ó Î(ÒUÐ�XnghË Ý Î2Ò*Ð�e\lD�QÎ2Ò*Ð[{�oS_kc�Zdc�thXnijv`Z�lnmUmÒakgB]3edijl^ghZ�v[cuthv\c�ZdcHgbe

ed_kcÀZ[Xnw&c�tk_LrLZ\iy]uX#p=Z\e\X#edcn�hX�]3ahv\v[cugLe³hl�ÖÑijgkq�ijg�Ê�cuq#ijl^gÄÎ÷]�Ð�cuijed_kcHvSedl�ed_kc�v[ijq#_Le�l^v4pjcumÒe3�kv[cHZ\tBc�]3edijÅ^cupjrn�TXnghË
ed_LahZ'X#v\c�v\cHpyXnedc�Ë¾ÝLr2X�]ul#ghZ\e\X#gbe4m«X^]3edl^v[Zu�

Ú Î2Ò*Ðæ� Ó �gÔHÛ à Ó Î2Ò*Ð Î·�bÐ�QÎ2Ò*Ðç� Ó �gÔHÛ|Õ Ý Î2Ò*Ð�ä Î\��|bÐ
oS_kc�]ul#w&tkpjc3Û2c3ÛTtBl^gkcugLe\ijX#p*m«X#]uedl^v�]3l^gkgkcH]uedijgkq¾e\_kcHZ\c�ÖÑijpjp9XnthtBc�Xnv�Z\l¾lnmÒe\cugÄijg©l^akv�X#ghXnpjrTZdiyZ4lnmÌZ[]uX#ededcHv\ijgkq
mÒv\l^w e\_kiyZ�t=l#e\cugLediyX#pQÝhX#v\v[ijcuv'e\_hXne�Ö4c�q#ijÅ^c�ije�X�Z\t=cH]3iyX#p9ghX#w&cn{ Ù Z�ije�v[cutkv[cHZ\cugLe\Z�ed_kc�c3×UcH]ue�l#gÄe\_kc�ÖSX�Å#c
mÒakgh]3e\ijl#g,lnm-C`tkv[l#thX#q^X#edijgkq5FÀX^]3v[l^Z[Z4Ê'cuq^iÈl^gÄÎ·]�Ð[�BÖ)cÀ]uX#pjp=e\_kc�m«X#]uedl^v � mÒl#vDC`thv\l^thXnqbXnedijl^g*� F

�!��Ó �gÔ Û à ä Î\�^��Ð
7YcÀgkl�ÖNw¾X��^c�l^akvSçhv`Zde'ËkijX#q#v`Xnw&w¾X#ediy]4c��bahXne\ijl#ghZu{Ìo9l&v[cutkv[cHZ\cugLe�Î÷�LÐ4XnghËYÎ·�bÐ=3_0i$`{fc�$_)k)9$�'20ih�$_.�.èt��(Ö)c

ahZdc�e\_kc�ËTc3çBgkijedijl#ghZ)mÒv[l#w	¿�ijq#ahv\cÀ��edl�tkv[lTËTah]3c�e\_kcÀeIÖ)l&ËTiyX#q#v`Xnw&w¾Xne\iy])c:�bahXnpjijedijcHZ�ijg2¿�ijq#akv[c ¼ {
µ�¶2é ê�»?Ã�¹[Á9ÂIÃ�ÄJº-ÅÇÆlºWÈ�À~Æ�É[½BÆlÅP»�¼*¹¯ë�½B¹�ì�Ã�íÍÃrºJÃr½BÆlî8ïbð-Ã�¹[½BÃ�ÅÇ»�À~º�ñI¿	Æ>¼?¼*Ã�½�À~ºJÉïbð-Ã�¹[½*Ä�òbï�À~ÅÇÃôóÜÃ�ì�Ã�½%»?Ælî�Ælº�õYë�Æ>½�Ày¼�Ä

4r©q^ijÅbijgkq�ahZÀX2Z\_kl^v\edÓ÷_hX#ghË©gkl^e\X#edijl#g*�*¿BcurLgkw¾XngEËTiyXnq^v[X#w¾Z'Xnv[c�Å^cuv[rÄ]3l#gLÅ^cugkijcugLeÑmÒl^v�tkv\l�ÅLijgkq¾iyËTcHgLedijedijcHZ
iÈg��bahX#gLedakw6w&cH]`_BXngkiy]uZu{SfIgÄed_kiyZ�Zdc�]3edijl^g,Ö4c�X#tktkpjr2e\_kc�ËkijX#q#v`Xnw¾Z4edl�iÈgLÅ^cHZ\edijq^X#edc�_kl�Ö ed_kc�edv`XnghZ\w&iyZ\Z\ijl#g
XnghË�v\c`³hcH]uedijl#g©tkv[l#ÝBXnÝkijpjijedijcHZ4XnghË�edijw&c�ËTcHpyX�rLZ�]3l^w&thXnv[cÀÖÑ_kcugYthXnv[ediy]upÈc�Z'Xnthtkv\lbX#]`_©X,]3l#pjpjiyZdijl^g¾tBl^edcHgbe\iyXnp
mÒv\l^w Xnpjp�tBlbZ\Z\ijÝkpjc�ËTijv[cH]3e\ijl#ghZu{�oS_kiyZ�ÖÑijpjp�gkl#e�l#ghpÈr�q^iÈÅ^c�ahZ�ijgLedcHv\c�Zde\ijgkq¾ijghZ\iÈq^_Le\Z'ijgLedl,ed_hc�th_brTZ\iy]uZ�lnm)e\_kc
Z\]HXnede\cuv[ijgkq�tkv\lT]ucHZ[ZÌÝkake)ÖÑijpÈpkX#pyZdlÀtkv[l�ÅLiyËTcSahZÌÖÑijed_&ijw&t=l#v[e\X#gbe�iyËTcHgbe\ijedijcHZ�mÒl^v�l#ahvÌpyXnedcHvÌq#cHgkcuv`XnpBËTiyZ\]uahZ\Z\ijl#g*{
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¿�ijq^akv\c �LÉ Ú)ijq#_Le�¢>4#t_&�)9$�&÷ö�0i$#{5cA$_)Da7]ul#v[v\c�Zdt=l#ghËkiÈghq edl ed_kc cuijq#_Le Zdl^pÈahedijl#ghZ	edl ed_kc oSf\ÇbÚ�hÎ(ÒUÐHå Ø Î(ÒUÐ�å�ä`ä�ä�å��*Î(ÒUÐ

( )() p =

( )p () =

¿�ijq^akv\c ¼ É�s�ijX#q#v`Xnw&w¾X#ediy]4ÚÌÛTtkv[cHZ[Zdijl#g&l#m�oSÖ4l&ÇT]uXne\edcHv\ijgkq�f ËTcugLedije\iÈc�Z)��XngBË���|¾Î÷edl#t�XngBË�Ý=l#e\edl#w�thXngkcHpyZ3�
v\c�Zdt=cH]uedijÅ#cHpÈrhÐ
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¿�ijq^akv\c4~kÉ�ÇL]HXnede\cuv[ijgkq�mÒv[l#w�X�q#cughcuv`XnpTt=l#edcHgLediyXnpLmÒv[l#w Å�X#v\ijl#aBZ�ËkiÈv[cH]uedijl#gBZ3É9XLÐQfIgkijediyXnpTXnthtkv\lbX#]`_�edlÀed_hcÑçhv`Zde
Z\]HXnede\cuv[cuvSmÒv[l#w7ed_kcÀpjc3mÒe�Î(øAù_åAú<ùHÐ[�BÝUÐ)pÈcumÒe ÓIXntkthv\lbX#]`_�e\l&ed_kc�Zdc�]3l#gBËU�kv\c`³hcH]uedc�Ë,Z[]uX#ede\cuv�Z[]uX#ededcHv\cHv�Î2ø � å~ú � Ð[�U]�ÐXntktkv[l^X^]`_&edl�ed_hc�çhv`Z\e4Z[]uX#ededcHv\cHv�mÒv[l#w�e\_kc�v\ijq^_beu�bËBÐ�e\iÈw&cuÓ÷v[cuÅ^cuv`Z\X#pTlnm�]�Ð[{ÌoS_kc�eIÖ4l�Z[]uX#ededcHv\cHv[Z)_hX�Å^c�ÖÑiyËTed_�h{
oS_kc�v[cHZ\akpje\Z�Ö)c�çhghËå_kcHv\c,Xnv[c¾gkl^e�gkc�]3cHZ[Z[Xnv[rYijgål#ahv�]3l^ghZ\edv[ah]3e\iÈl^gålnm'e\_kc�¿BcurLgkw¾Xng³mÒl#v[w�akpyX#edijl#g*�QÝkake
Xntkt=cHX#vÑ_kcuv[c�edl�_kcupjt2m«Xnw&ijpjiyXnv[iÈóHcSed_kc�Z\edahËkcugLeÑÖÑijed_,v\cHtkv\c�ZdcHgLedijgkq�ÖSX�Å#c�mÒakgh]uedijl#gBZÑX#ZÑËTiyXnq^v[X#w¾Z3{7Yc�çhv`Z\e�]ul#w&thX#v\c,ÖÑ_hX#e&_hXntkt=cugBZ&ÖÑ_kcug®Ö4c©Xntktkv[l^X^]`_ôX#g®X#v\ÝhiÈe\v[X#v\rå]ul#pjpjijZ\ijl#g t=l#edcHgLediyXnp4mÒv[l#wèe\_kc
pÈcumÒe�edl�ÖÑ_hXne�_BXntkt=cughZ�ÖÑ_kcugáÖ)c¾X#tktkv[l^X#]`_ e\_kc¾w&ijv\v[l#v\Ó·iÈw¾X#qncÀlnm'e\_hXne�tBl^edcugLe\ijX#p�mÒv[l#w ed_kc¾v[ijq#_Le3��X#Z�iÈg
¿�ijq^akv\c�Z�~#Ý�XnghË�~^]n{�
Sr�Z\rLw&w&cue\v\rÀXngBË�th_brTZ\iy]uXnpbv[cHX#Z\l#ghiÈghqk��ed_kcÑe\v[X#ghZ\w&ijZ[Z\iÈl^g�XnghË�v[c#³hc�]3edijl^g�Xnw&thpÈije\ahËTcHZ
XnghËEËTcupyX�rTZ�w�ahZ\e�ÝBc�ed_hc�Z[Xnw&c�ijg�Ý=l#ed_å]HX#Z\cHZu{ Ù Z�e\_kcHZ\c�eIÖ)l,tk_LrTZdiy]uX#p>�bahX#gLedijedijcHZ�ËTcHedcuv[w&ijgkc�Ý=l#e\_Ye\_kc
w¾Xnq#ghiÈe\ahËTcÑXngBË�th_hX#Z\c'ËTcuv[ijÅ�XnedijÅ^cHZ�lnm*ed_hc-�bahXngLedahw Xnw&thpÈije\ahËTcHZu�ned_hc-�bahXngLedahw�X#w&tkpjiÈe\ahËTc�Z9mÒl^vÌv[c#³hc�]3edijl^g
XnghË�edv`XnghZ\w&iyZ\Z\ijl#g,iÈg�ed_kc�Zdc�eIÖ)l,Zdije\ahXne\iÈl^ghZ'w¾X�r�ËTiÈ×Ucuv�ÝbrÄX#e�w&lbZde�X2]ul#ghZ\e\X#gbe�tk_hX^Zdc�m«X#]uedl#vH{�
Scupjl�Ö iÈg
ÇbcH]uedijl#g ¼ {Á�L{j��Ö)c�q#ijÅ^c�X2mÒl#v[w¾Xnp�thv\lLlnm)mÒl#vÀe\_kc¾ijgLedcuv[cHZ\edc�Ë�Z\edahËkcugLeÀahZ\iÈghq,¿BcurLgkw¾X#gEËTiyX#q#v`Xnw¾Z'e\_hXneÀe\_kc�^aBXngLedakw Xnw&tkpjijedaBËTcHZ)Xnv[c�thv\c�]3iyZdcHpjr�c:�bahXnpUmÒl^vÑÝBl^ed_©]uX^Zdc�Z3{7Yc2ed_kcHg³edakv[gåedlYÖÑ_hXne�_hXntkt=cugBZ�ÖÑ_kcHg³Ö4c�Xntkthv\lbX#]`_ ed_kc,Z\X#w&c&tBl^edcHgbe\iyXnpÌÝkahe�mÒv[l#w eIÖ)l�Ëki ×Ucuv[cugLe
ËTijv\c�]3edijl^ghZ3��X#ZQijg�¿�iÈq^akv[cHZ*~bX�XngBËÀ~^]n{�û�l�Ö���ÖÑ_kcHg�e\_kc)l�Å^cuv`Xnpjp�t=l#edcHgLediyXnp^ijZQgkl^eQZ\rbw&w&cHedv[iy]��He\_kc)Z\ijedahX#edijl#g�iyZ
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ijZSe\_hXneSe\_kc�X#Z[ZdlT]uijX#edc�ËL�bahXngLe\akw�Xnw&thpÈije\ahËTcHZ4Xnv[cÀXnpjp*]3l^w&tkpjc3Û¾]3l^g<�dakq^X#edc�Ë2X^ZSÖ)cHpÈp÷{ Ù pjed_hl#akq^_2Ö4c�ÝBcHq^Xng
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ÖÑ_kiy]`_�Ö4c'_hX�Å^c4q^cugkcHv[X#edc�Ë�e\l�ed_kc'oSf\ÇLÚ³Zd_kl�Ö'ZÌed_hX#eÌÖ)c']HXngkghl#e�ahZ\cÑijeÌËTijv\c�]3edpjrÀe\l�ËTcue\cuv[w&iÈghc4e\_kc�Z[]uX#ededijgkq
Xnw&tkpjijedahËkc�mÒl#v�ÇL]uX#ede\cuv[cuv���mÒv[l#w6ed_kc�pjc3mÒeu{�oS_kc�ghcuÖ ÖSX�Å#cÀmÒahgh]3e\iÈl^g�ËTc�Z\]uv\ijÝ=cHZ�XngÄlTËkËU�(ÝhakeÀ]3l#w&thpÈcHedcHpÈr
edijw&c�v[cuÅ^cuv`Zdc�ËÄZ\]ucughX#v\ijlh�UÖÑ_hcuv[c�thX#v\e\iy]3pjcHZ�gkl�Ö çhv`ZdeÀX#tktkv[l^X#]`_�ed_kc�t=l#edcHgLediyXnp�mÒv[l#w?Ý=l#ed_ ËTijv[cH]3e\ijl#ghZ�XnghË
ed_kcHg�X#v\c�e\v[X#ghZdw&ije\edcHË¾l#akeÑijg�X�Z\ijgkq#pjc�ÝBc�Xnw�w&l�ÅLijgkq�e\l&ed_kcÀv[ijq#_Le3{
Ù pjed_kl^akq#_ôed_kc�gkcHÖ�ÖSX�Å#c�mÒakgh]3e\ijl#gáÖÑ_hij]`_ôÖ)c�_hX�Å^c2thv\lTËTah]ucHËôËTlLcHZ�gkl^e�]ul#v[v\c�Zdt=l#gBËåedlåX�m«Xnw&ijpjijX#v

Z\]ucughX#v\ijlk��ÝBc�]uX#ahZdc2ed_kc,oSf\ÇbÚ iyZ�X©pjiÈghcHXnvÀc:�bahXne\iÈl^g*��Ö)c�w¾X�rYw¾Xf�#c¾X©pjijgkcHX#v�]3l^w�ÝhiÈgBXnedijl^g�lnm'e\_kc�ÖSX�Å#c
mÒakgh]3e\ijl#gYÎ÷ËBÐ4ÖÑije\_2e\_kcÀl#v[ijq#ijghXnpBÖ4X�Å^c�mÒahgh]3e\iÈl^gEÎ÷]�Ð4X#ghË2tkv\lTËTaB]3c�Xnghl#ed_hcuvÑZdl^pjakedijl#g2edl�ed_hc�oSf\ÇbÚ'{%
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tkv\l^tBcHv4]`_hl#iy]3cÑl#m9pjiÈghcHXnvÌ]ul#w�ÝkijghXne\ijl#g*�nÖ4c�w¾X�r�Xnv[v[X#gkq#cÑe\l�v[cuthv\lTËTah]uc�Xng2Xntktkv[l#thv\iyXne\cÑÖ4X�Å^cÑmÒakgh]uedijl#g¾mÒl#v
pÈcumÒe Ó·ijgh]3iyËTcHgbeÑZ[]uX#ededcHv\ijgkqh{'oS_kc�X#tktkv[l#tkv[iyXnedcÀ]ul#w�ÝkijghXne\iÈl^g�iyZ']HXnv[v\ijcHË,l^ake�ËTiyXnq^v[X#w&w¾Xne\ij]HXnpÈp r�ijg©¿�iÈq^akv[c�ßT�
mÒv\l^w	ÖÑ_kiy]`_2Ö4c�w¾X�r&c3ÛTedv`X#]ueSed_kcÀv[c#³hc�]3e\iÈl^g,X#ghË2edv`XnghZ\w&iyZ\Z\ijl#g&Xnw&tkpjijedaBËTcHZ�mÒl#v�X#tktkv[l^X^]`_kijgkq�ÇL]HXnede\cuv[cuvÀ�
mÒv\l^w	ed_kcÀpjcumÒe3{
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¿�ijq#akv[cÀ�LÉ Ù akgkijeSpÈcumÒe Ó·ijgh]3iyËTcHgbeS]3ahv\v[cugLe

f ËTcugLediÈmÒrLijgkq�e\cuv[w¾Z4mÒv\l^w	¿�ijq#akv[c�~bXT�kÖ4c�çhv[Z\eÑ]3l^gh]3pjahËTc�ed_BXne

Î2øAù�Ðl� �IÎáÎ(ú<ýù Ð M Î2ú_ýù ÐÎ(ø ý ù Ð M � Î2ø|ýù Ð M Î2ø|ýù ÐÎ2ø ý ù Ð M � Î2ø ý ù Ð�å
ÖÑ_kcuv[cÑÖ)cÑ_BX�Å#cSahZ\cHË�]3l^ghZdcHv\Å�X#edijl#g�l#m*tkv\l^ÝhXnÝhiÈpjijeIrn� � ú<ýù � � 
 � ø|ý ù � � � �n{�oS_kiyZ�v\c�Zdakpje�iyZ�Zdl^w&cuÖÑ_hX#e�Zdakv[tkv[iyZdijgkqh{
x�_LrTZdiy]uX#pjpÈr#�He\_kc'c��bahX#pjiÈeIr�l#m=pjc3mÒedÓQXngBË�v[ijq#_Le Ó·ijgh]3iyËTcHgbeQedv`XnghZ\w&iyZ\Z\ijl#gÀXnw&thpÈije\ahËTcHZ�w&c�XnghZ�ed_BXne�ed_hc8'2c�$_&BaH)k0ga@Qa�0id�&�tkv\l^ÝhXnÝhiÈpjijedijc�Z4X#ghËÄe\ijw&c�ËTcHpjX�rTZ'mÒl#vÀX�ÝBXnv[v\ijcuv�Xnv[cL0�&/354y,B4`&/3f4`&%'=d|uk'2ms4�3�0�cA4�h#'(0id_&�lnmSXntkthv\lbX#]`_*{ÀoS_kc
ÝhXnv[v\ijcHv)gkcHcHË,gkl^e4Ý=c�Z\rbw&w&cHedv[iy]_ü@�mT]ul#akv`Z\cn��iÈmLe\_kc�e\v[X#ghZ\w&ijZ[Z\iÈl^g'tkv[l#ÝhX#ÝkijpjiÈe\ijcHZ=Xnv[cÌed_kc4Z\X#w&c�mÒl#vQÝBl^ed_�ËkiÈv[cH]uedijl#gBZ3��ed_kcHg�ed_kc)tkv[l#ÝhX#ÝkijpÈije\iÈc�Z
mÒl#vÀv[c#³hc�]3edijl^gYw�ahZ\e�Ý=c¾ed_hc¾Z\X#w&cn{¾oS_kc¾Z\iÈe\ahXne\ijl#g©mÒl^v�ed_kc&v[c#³BcH]3e\ijl#g�e\ijw&c�ËTcHpyX�rLZ�X,pjijededpjc�w&l#v[c�Z\akÝke\pjcn{
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iÈg Ý=l#e\_³ËTijv\c�]3edijl^ghZ�w�ahZ\eÀÝ=c¾c��bahX#pÌÝLrEZ\rLw&w&cuedv[rn�(Ýhake�e\_kcugåÝ=cH]HXnahZ\c&ed_kcHrYq^ijÅ#c�ed_kc2Z\X#w&c�Z\akw X#ZÀe\_kc
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õ9cueÀaBZ�gkl�Ö ahZ\c�l#akv�ËkijX#q#v`Xnw¾Z�edl©]3l^w&tkakedc�ed_hc¾Z\]HXnede\cuv[ijgkq,X#w&tkpjijedahËTc�ZÑmÒl^vÀed_kc&t=l#e\cugLediyXnp�l#m4¿�ijq#akv[c,�n{7Yc�Ý=cuq#ijg2ÖÑiÈe\_2X#g�ijgh]3l^w&ijgkqÀÖ4X�Å^c'mÒv[l#w�e\_kcÀZdl^akv[]uc�]HXnv[v\rLijgkq�X�akgkijeS]3akv[v\cHgLe3�kX#Z4c3ÛTtkv[cHZ[Z\cHË&ijg�¿�ijq#ahv\cÀ�b{
oS_kiyZ4ËkijX#q#v`Xnw"v[cutkv[cHZ\cugLe\Z)ed_hcÀÖ4X�Å^c'mÒakgh]uedijl#g��BÎ2Ò*Ð[�hÖÑ_kiy]`_2ijZ4óHcuv[l�ijg�Ê�cuq#ijl^ghZ'Î·]�Ð4X#ghËÄÎ÷e`Ð`�BXnghË*�hX#ZÑZ\ah]`_*�
Åbijl^pjX#edc�Z�e\_kcÀÝBl^akghËkX#v\r¾]ul#ghËkiÈe\ijl#ghZSXne�Òz�â|T{
Ù Z2Ö)cÄ_BX�Å#cÄpjcHX#v\ghcHËU�ÑedlµZ\X#ediyZdmÒráed_hcYÝ=l#akgBËkXnv[rµ]ul#ghËkiÈe\ijl#ghZ&X#eLÒÇ�è|T��Ö4cÄw�ahZ\e¾ijgh]3pjahËTc©Ý=l#e\_NX

edv`XnghZ\w&ijededc�Ë�XnghË©v[c#³BcH]3e\cHËÄ]uakv[v\cHgbeu�=ÖÑije\_©m«X#]uedl#v`Z�X#v\v`Xnghq#cHË2edl,Z\X#ediyZdmÒr2e\_kc�Ý=l#ahghËkXnv[r�]3l#gBËTijedijl#ghZ'iÈg©e\_kc
tkv\c�ZdcHgh]3c©l#m�X akgkije¾ijgh]3l^w&ijgkqY]uakv\v[cugLeu{ oS_kc�Zdc�X#v\c©thv\c�]3iyZdcHpjrEe\_kcYZ[Xnw&c©]ul#ghËTije\iÈl^ghZ�Ö)c�iÈw&t=l^Z\c,ÖÑ_kcug
]3l#w&thakedijgkq³Z[]uX#ededcHv\ijgkq mÒv[l#wÜXng/aktLÖ4X#v[Ë®Z\edcutNX#Z2iÈgïe\_kc�CHû�l^edcHZ�l#g ÇT]uXne\edcHv\ijgkq³oS_kcHl#v[rn{ F�fIgh]3pjahËTijgkq
v\c`³hcH]uedcHË,XngBË2e\v[X#ghZ\w&iÈe\edc�Ë¾ÖSX�Å#cHZu�*ú<ùZa Ø Î2Ò*ÐSXnghË!øAùZa Ú Î2Ò*Ð[�BÖÑije\_2e\_kc�Z\X#w&c�thv\cum«X#]3e\l#v`Zxú<ù�ÎE�hÐ4X#ghËzøAù�ÎE�BÐ4X#Z
Ö)c�mÒl#ahghË2mÒl#v'Z[]uXne\edcHv\ijgkq�mÒv\l^w�X�Zdijgkq^pjc�aktLÖSXnv`Ë2Z\edcHt*�
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¿�iÈq^akv[c�zkÉ4ÇLXne\ijZdmÒrLijgkq�e\_kcÀÝBl^akghËkX#v\r2]3l#gBËTijedijl#ghZ4Xne�Òz�/|
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ÖÑiÈpjp�ed_hcuv[c3mÒl#v[c¾Z[XnediyZdmÒr©ed_kc�ÝBl^akghËkX#v\r�]ul#ghËkiÈe\ijl#ghZ�Xne�Ò��	|T{2oS_kc¾ËkijX#q#v`Xnw&w¾X#ediy]�v\cHtkv[cHZ\cugLe\X#edijl#gÄl#m4e\_kc
tkv\c�ZdcHgLe�Zde[Xnq^cÑiÈg�l^akv)Z\l#pjake\iÈl^g�e\l�ed_hc�oSf\ÇbÚáX#tktBc�Xnv`Z�ijg&¿�iÈq^akv[cSzk{l��cuv[cn�bed_kc�m«X#]uedl#v`Zlú_ùÑXngBË9øAùÑXnthtBc�Xnv[iÈghq
gkc3ÛTeÀedl©e\_kc&v[c#³hc�]3edc�Ë XnghËYedv`XnghZ\w&ijede\cHËÄÝ=cHX#w¾ZÀXnv[c�w�akpje\iÈthpÈiy]HXnedijÅ^c�m«X^]3e\l#v`Z3{ Ù Z�Ö)c&ÖÑijpjp�ZdcHc�ijg³ÇbcH]uedijl#g
¼ { ~k�(ed_hijZ�ËTcHedcHv\w&ijgkc�Z�e\_kc&Xntktkv[l#thv\iyXne\c��bahXngLe\akwÕXnw&tkpjijedaBËTcHZ'mÒl#v�ed_kc�mÒahghËkXnw&cHgLe\Xnp�cuÅ^cugLe\Z�l#m)v[c#³hc�]3edijgkq
XnghË2edv`XnghZ\w&ijede\iÈghq�X#]uv\lbZ\Z)ed_hc�çhv[Z\e'Z\edcut({
oS_kc�ÖSX�Å#cSmÒakgB]3edijl^g¾ËTiyXnq#v`Xnw&w&c�Ë�ijg&¿�ijq#akv[c'z�_hX^ZÌÝ=cucHg�ËTcHZ\ijq#gkc�Ë�edl�Z\X#ediyZ mÒr�ed_kc�ÝBl^akghËkX#v\r&]ul#ghËTije\iÈl^g

XneJÒT� |�Ýkake�Z\edijpjp*v\cHtkv[cHZ\cugLe\Z'X�óHcuv[l&Ö4X�Å^c�mÒakgh]3e\ijl#g�ijg,Ê�cuq#ijl^g�Î÷e`Ð[{'oS_kc�tkv\c�ZdcHgLe'Zdl^pÈahedijl#g2gkl�ÖNÅLijl#pyX#edcHZ
ed_kc�Ý=l#akghËhXnv[r�]ul#ghËkiÈe\ijl#g¾XnexÒ!���h{ÌoQl�w¾X#e\]`_¾e\_kiyZ�Ý=l#ahghËkXnv[r¾]3l^ghËTijedijl^g*�^Ö4c�mÒl^pjpÈl�Ö®X�tkv\lT]ucHËTakv[c�Z\ijw&ijpjX#v
edlÄe\_hXne�iÈg e\_kc�tkv[cuÅLijl#aBZ�thXnv`Xnq^v[X#tk_*{���l�Ö4cuÅ#cHvu��X#ZÀl^akv�Z\e\X#ghËkX#v[ËTijóHcHË�mÒl#v[w mÒl^v�Z[]uXne\edcHv\ijgkq©Xnw&thpÈije\ahËTcHZ
ijZ�ÝBX#Z\cHËEakt=l#gå]3akv[v[cugLe�]uX#v\v[rLiÈghq¾mÒakgh]uedijl#gBZ�]3cHgbe\cuv[cHËEXneÀe\_kc¾t=l#ijgLe�l#mÑw¾Xne\]`_hiÈghq�Ý=l#akghËhXnv[rY]3l^ghËTijedijl^ghZ3�Òz�Í�&ijg2ed_kiyZS]uX^Zdc#�Lije4iyZ)Ý=cHZ\eSedl�çhv`ZdeSahZ\c�Î·�bÐ�edl�cuÛLthv\c�Z\Z)l#akvÑZ\l#pjake\iÈl^g&ijg�Ê'cHq#ijl#g©Î·]�Ð�ijg2X�mÒl#v[w	]3cHgLedcuv[cHË
XneJÒ����B{ÑoS_hijZ'v\c�Zdakpje[ZSiÈg�e\_kc�mÒakgB]3edijl^gzøAù � a Ó Î(ÒUÐ'X#ZÑijghËTiy]HXnedc�Ë�ijg©¿�ijq#akv[cÀ�T{ Ù Z�Ö)cÀÖÑijpjp9Z\cucÀijg�ÇbcH]uedijl#g
¼ { ~k�he\_kiyZ'ËTcue\cuv[w&ijgkcHZSe\_kc�Xnthtkv\l^tkv[ijX#edc=�bahXngLedahw X#w&tkpjiÈe\ahËTc�mÒl#v'e\_kc�mÒahghËkXnw&cHgLe\Xnp*cHÅ#cHgbe�lnm�tkv[l#thX#q^Xne\ijgkq
X#]3v[l^Z[Z4ed_kcÀÝBXnv[v\ijcuvH{û�l�ÖåÖ4cÌm«X#]uc)e\_kcSZde[XnghËkX#v[Ë�Z\]HXnede\ijgkq�Ý=l#akgBËkXnv[rÀ]3l#gBËTijedijl#g�tkv[l#ÝkpjcHwNmÒl^v�X�ËTl�ÖÑgLÖ4X#v[ËÀZ\edcHt�ijg�t=l#e\cugLediyXnp÷�
c3Ûk]3cHtke�ed_hX#e�v[X#ed_kcHv�ed_hX#g&X�akgkije�ijgh]3l^w&iÈghq�]3akv[v[cugLe3�#e\_kc'ijgh]ul#w&ijgkq�]uakv\v[cugLe�]uX#v\v[ijcHZ�X�m«X#]uedl#vløAù � {�7EcI�bghl�Ö
ed_hX#eÑed_kc�Z\l#pjake\iÈl^g � Ê Î(ÒUÐæ� Ó Î2ÒUÐ�
Ðú � Îy�hÐ|�QÎ(ÒUÐ� H Î(ÒUÐæ� ø � Îy�hÐ�å
Z\X#ediyZ çBcHZÑe\_kcHZ\c�Ý=l#akghËhXnv[r,]ul#ghËTije\iÈl^ghZ4ÖÑ_kcug�ú � ÎE�hÐ'XnghË�ø � ÎE�hÐ'Xnv[cÀed_kc�ahZdaBXnpQZ[]uX#ede\cuv[iÈghq�X#w&tkpjijedahËTc�Z4mÒv\l^wX�Ëkl�ÖÑgbÖSXnv`Ë�Z\edcHt*�
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ÖÑ_kiy]`_�Ö4c�Z\_kl#ahpjË¾ahZdc�iyZS]3pjcHX#v\pjr�ø ù � {Ìs�l#ijgkq�ed_kiyZ4ed_kcHg2q^cugkcHv[X#edc�Z�e\_kc�Ö4X�Å^cHZø ù � ú � aH�QÎ(ÒUÐ)XngBËLø ù � ø � a â Î(ÒUÐ
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¿�ijq^akv\c��#�#É�x�v[l#thX#q^Xne\ijgkq�ÝhX^]��¾edl9Òz�â|�X#ghË,v\cuÓ·Z[Xne\iyZ mÒrLijgkq�e\_kcÀÝBl^akghËkX#v\r2]3l#gBËTijedijl#ghZ
X#Z�ËTiyXnq^v[X#w&w&cHË�ijg�¿�ijq^akv\c��H|k{ Ù Z�Ö4c4ÖÑijpjpTZdcHcÑijg&Çbc�]3e\iÈl^g ¼ { ~h�#ed_hijZ�ËkcuedcHv\w&ijgkc�Z�ed_kc'X#tktkv[l#tkv[iyXnedcx�bahXngLedahw
Xnw&tkpjijedahËkcHZ�mÒl#vÑed_hc�mÒakghËkX#w&cugLe\X#p*cuÅ#cHgLe\Z4lnm�v\c`³hcH]uedijgkq�XnghË2edv`XngBZdw&ijede\ijgkq�mÒv[l#w	e\_kc�Z\cH]3l^ghË,Zde\cut*{
oS_kcSÖ4X�Å^cÌmÒakgh]uedijl#g�ËTiyXnq^v[X#w&w&cHË�ijg�¿�ijq#akv[c���|�Z[Xne\iyZ çhc�Z9e\_kcSÝBl^akghËkX#v\r�]ul#ghËkiÈe\ijl#ghZ�Xne>Òz�����^_kl�Ö)cHÅ#cHvu�

ed_kc&gkcHÖ v[c#³BcH]3e\cHËE]3akv[v[cugLe�ijgEÊ'cuq^ijl#g³Î·]�Ð�ËTc�Zdijq^gkcHË�edlÄZ[XnediyZdmÒr©ed_kc&Ý=l#ahghËkXnv[rÄ]3l^ghËTijedijl^gYXne=Ò��P�©ghl�Ö
Åbijl^pjX#edc�ZÌed_hc�Ý=l#ahghËkXnv[r¾]3l^ghËTijedijl^g�XnexÒz�/|T{Ìo9l�w¾Xne[]`_�e\_kiyZ)Ý=l#ahghËkXnv[r¾]3l^ghËTijedijl^g*�bije4iyZ)w&lbZde4]3l^gbÅ^cugkijcHgbe
edl�aBZdc�ed_kc�iyËTcugLe\iÈeIr�Î\��|bÐSe\l2v[c3Ó·c3ÛTtkv[cHZ[ZÑe\_kiyZ�Z\l#pjake\iÈl^g�iÈg�edcuv[w¾Z'l#m�X¾ÖSX�Å#c�]ucugLedcHv\c�ËÄXne�Ò�� |k�*v\c�Zdakpje\iÈghq
iÈg�ø ù � ú � � a Ý Î2Ò*Ð[��X#Z�ijghËTiy]uX#edc�Ë©ijg�¿�ijq#akv[c2�^�n{&oS_kiyZ�gkl�Ö Ýkv[ijgkq^Z�X,gkcuÖ akgh]ul#w&t=cughZ[Xne\cHË�]uakv[v\cHgbe�e\l,e\_kcÝBl^akghËkX#v\r�]3l^ghËTijedijl#gBZÑÖÑ_kiy]`_©tkv[cuÅLijl#ahZ\pjr¾_hX#ËÄÝBcHcug�ijg©t=cuv\mÒcH]ue�ÝhX#pyXngh]uc�Xne-Òb� |T{�
4c�]uX#ahZdc�ed_kc�oSf\ÇbÚâiyZ
pÈijgkc�XnvH�hedl2Z\X#ediyZ mÒr2ed_kc�ÝBl^akghËkX#v\r�]3l^ghËTijedijl^g�X#eJÒ�� |¾Ö4c�gkcHcHË©l^gkpjr2X^ËkË�ed_kc�v\c`³hcH]uedc�ËÄXnghË�e\v[X#ghZ\w&iÈe\edc�Ë
Ö4X�Å^cHZ�]3l^v\v[cHZ\t=l#ghËTijgkq�edlÀe\_kc�&	4#j�]3ahv\v[cugLeløAù � ú � � a Ý Î2Ò*Ð[{ÌoS_kiyZ�gkcHÖ®]uakv[v\cHgbe�ghl�ÖµX#tktkv[l^X#]`_hcHZ�XL3fd�jl&%j�$�cA3Zde\cut2mÒv\l^w�ed_kc9cH01{fm5'�{ Ù ZSZd_hl�ÖÑg�ijg�Çbc�]3e\iÈl^g ¼ {Á�L{j�n�Te\_kc��^aBXngLedakw	X#w&tkpjijedahËTc�Z[ú_ýù å~ø|ý ù mÒl^v4e\_kiyZSXnv[c�ed_hc�Z[Xnw&c
X#ZSed_hl^Z\c�mÒl^v'Xntkthv\lbX#]`_kijgkq�ed_kcÀw&ijv[v\l^v�ijw¾Xnq^cÑmÒv\l^w�e\_kcÀv\ijq^_beu�

ú ýù ÎE�hÐç� �?ÊlÎÐ���
��?Ê Î\��ßbÐ

ø ý ù ÎE�hÐç� � 1 �B�?Ê��
��?Ê ä
W�X��Lijgkq�e\_kc¾Xnthtkv\l^tkv[ijX#edc�X^Ë:�dahZ\edw&cHgbe�mÒl#vÀe\_kc�m«X#]ue�e\_hXne�e\_kc&ijgh]3l^w&iÈghq&Ö4X�Å^c�]HXnv[v\ijcHË�e\_kc�m«X#]uedl^v�øAù � ú � �iÈgBZde\cHX#Ëálnm��n�Sed_kc©v[c#³BcH]3e\cHËµXnghËµe\v[X#ghZdw&ije\edcHË³thXnv[e\Z�gkcHcHËTc�ËµedlåÝhX#pjX#gh]3c2ed_kc©Ý=l#ahghËkXnv[rá]ul#ghËTije\iÈl^ghZ�XneÒ��N|&Xnv[c�øAù � ú � � ú_ýù a Ú Î(ÒUÐÑX#ghËzøAù � ú � � ø|ý ù a Ø Î2Ò*Ð[�Uv\c�Zdt=cH]uedijÅ#cHpÈr#{�oS_kiyZSakpjedijw¾Xne\cupjr&ËTcue\cuv[w&ijgkcHZSe\_kc8�bahXngLedahwXnw&tkpjijedahËkcHZ�mÒl#vÑv[c#³hc�]3edijl^g2XngBË�e\v[X#ghZdw&iyZ[Zdijl^g&ÖÑ_kcug�Xntkthv\lbX#]`_kijgkq�ed_kc�çhv`Z\eSZ\edcHt,mÒv\l^w	ijghZdiyËTc�ed_hcÀÝhXnv[v\ijcHvu{
oS_kcHZ\c©]3l#gLe\v\ijÝkake\ijl#ghZ�Xnv[c�ijgh]3pjahËTc�Ëáijgµ¿�iÈq^akv[cE�^�n{�7Ec©gkl�Ö _hX�Å#c�eIÖ4lå]3l#gLe\v\ijÝkake\ijl#ghZ�edlåe\_kc�çhghX#p

v\c`³hcH]uedcHËE]3ahv\v[cugLe3{�û�l#e\c�e\_hXneÀe\_kc&tkv[cHZ\cugh]uc�lnmSeIÖ)l,mÒl#v[ÖSXnv`Ë�Xnv[v[l�Ö'Z�ijgEÊ'cuq^iÈl^g³Î·]�Ð�XngBËYeIÖ4l,ÝhX#]��LÖSXnv`Ë
Xnv[v\l�Ö'Z�ijg¾Ê�cuq#ijl^g2Î·Z`ÐÑÎ�v[cuthv\c�ZdcHgbe\ijgkqÀed_kc�mÒakgh]uedijl#gBZ Ú Î(ÒUÐ)XnghË Ø Î2Ò*Ð�v[cHZ\tBc�]3e\iÈÅ^cupjrhÐQw&cHX#ghZÌe\_hXne)ed_kc�Zdc�edcHv\w¾Z
Zd_kl^akpyË¾Ý=c�X#ËkËkcHË,ijg2tkv[lTËTah]uiÈghq�e\_kcÀedl^e\Xnp*ÖSX�Å#c�v[cutkv[cHZ\cugLedc�Ë¾ÝLr�e\_kc�ËTiyXnq^v[X#w�{��X�ÅLijgkq&X#Ë:�dahZ\edc�Ë�ed_kc�ÝBl^akghËkX#v\r,]3l#gBËTijedijl#g�XneJÒ�� |T�=Ö)cÀ_BX�Å#cÀl#gB]3c�X#q^Xnijg,ËTiyZde\akv\Ý=cHË�e\_kc�Ý=l#akgBËkXnv[r
]3l#gBËTijedijl#g,XneIÒz�ô�B{�¿�ijq#akv[c�����Zd_kl�Ö'ZSe\_kc�v[cHZ\akpjeSlnm�tkv\l^thXnqbXne\iÈghq�ed_hijZÑËkijZ\edahv\ÝhX#gh]3c�e\l�e\_kc�l^ed_kcHv'ZdiyËTc�lnm
ed_kc�ÝhXnv[v\ijcHvSX#ghË©X#Ë<�dahZde\ijgkq&ed_kc�ÝBl^akghËkX#v\r�]3l^ghËTijedijl#g,XneJÒ��¯�B{'oS_kc�v[cHZ\akpjeÑiyZ'X¾Z\cH]3l^ghË�]3l^gbe\v\ijÝkahedijl#g2edl
ed_kc�çhghX#pBe\v[X#ghZdw&ije\edcHË&]uakv[v\cHgbe)XnghË2Xngkl^ed_kcHv�edcHv\w�ÖÑ_hij]`_&ÖÑijpjphe\_kcug2v\c:�bakijv\c'X^Ë:�dahZ\edw&cugLe)lnm(ed_hc�Ý=l#akgBËkXnv[r
]3l#gBËTijedijl#g�X#eIÒ!�â|k{7Yc�w¾X�r©]3l#gLe\iÈgLakc�ed_kiyZ�tkv[lT]3cHZ[Zu�*X#pjedcuv[ghX#edcupjr�Z\X#ediyZdmÒrbijgkq�ed_kc�Ý=l#akghËhXnv[r�]ul#ghËkiÈe\ijl#ghZ�Xne=Òw� |,XnghËYXneÒb�v�B{ Ù e�cHX^]`_ÄZde[Xnq^c�ijg©ed_kc�tkv[lT]3cHZ[Zu�UZ\l#w&c�]uakv\v[cugLe�pÈc�X��TZÑl^ake�l#mÌÊ'cuq^ijl#gEÎ÷]�Ð'Z\l�e\_hXne�ed_kc�ÅLiÈl^pyXnedijl^g�lnm
ed_kc�Ý=l#akghËhXnv[rÄ]3l#gBËTijedijl#gÄX#e�ÒÐ��|�l^v�ÒÐ�Ç��q#cue[Z�Zdw¾X#pÈpjcHv�XnghËYZdw¾X#pjpÈcHvu{�½)l#gLe\iÈgLakijgkq�ed_kc�tkv[lL]ucHZ[Zdc�Zk$53
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¿�ijq#ahv\c����TÉ�x)v\l^thXnqbXne\iÈghq�ÝhX#]��&e\l6Ò!���2XnghË2v[c3ÓIZ\X#ediyZ mÒrLijgkq�e\_kcÀÝ=l#akghËhXnv[r�]3l^ghËTijedijl#gBZ
0�&cb[&�0�'2"*)�cHÅ#cHgbe\ahXnpjpjr�pjcHX#ËhZ�edlÄX©Z\l#pjakedijl^g�ÖÑ_kiy]`_ Z\X#ediyZ çBcHZ�Xnpjp�Ý=l#akghËhXnv[r�]3l^ghËTijedijl#gBZ3�9X#ghËEÖ)c&ÖÑijpjp�_hX�Å#c
Ýkakijpje�akt X,Zdl^pÈahedijl#g©e\l,e\_kc&oSf\ÇbÚ ÖÑiÈe\_YX,tkv[l#t=cuv�akgkije�pjc3mÒe Ó·ijgh]3iyËTcHgLe�]3akv[v[cugLe�X#ghËYgkl2v[cue\akv[gkijgkq2]uakv\v[cugLe
mÒv\l^w ed_kc4m«Xnv�Z\iyËTc�l#mhed_kcÑZ\l#akv`]3c#{QoS_kcSedl^e\X#pbl#mhed_hc)m«X^]3e\l#v`Z9w�akpjedijtkpjrLijgkqSed_kc4v\c`³hcH]uedc�Ë�]3ahv\v[cugLe Ø Î2Ò*Ð9X#ghË�e\_kc
çhghXnphedv`XnghZ\w&ijededc�Ë�]uakv\v[cugLe â Î2ÒUÐQÖÑijpjpLed_kcHg&ÝBcJ�bahX#gLedakw X#w&tkpjijedahËTc�ZQmÒl#v�v[c#³hc�]3edijl^g�d�ÎE�hÐ�X#ghË�edv`XnghZ\w&iyZ\Z\ijl#geÀÎE�hÐÌmÒv[l#w	e\_kcL4`&%'(0�cA4SÝhX#v\v[ijcuvH{ Ù Z'Ö)cÀZ\cuc�mÒv\l^w	¿�ijq#akv[c����L�ke\_kcHZ\c�Xnw&tkpjijedaBËTcHZ4Xnv[c�e\_kcuv[c3mÒl^v\c

d�Îy�hÐç� ú<ùf
£øAù � ú � � ø ý ù 
�ä`ä`ä Î\���#Ðe�ÎE�hÐ � øAù � ø � 
£øAù�Î � ú � � ú ýù Ð � ø � 
Íä�ä`ä
Ù Z&Ö4c©Zd_hX#pjp'ZdcHc,ijgµed_kc©ghc3ÛTe¾Zdc�]3e\iÈl^g*�)e\_kc©¿hcHrLgkw¾XngômÒl#v[w�ahpjX#edijl#gåq^ijÅ#cHZ�ahZ¾X#gôl^v\qbXngkijóHcHËU��cuÛTedv[cuw&cupjr
c#´¾]3ijcugLeÑZ\_kl#v[e Ó·_hXngBË&mÒl#vÑq^cugkcHv[X#edijgkq�ed_kc�Zdc�m«X^]3edl^v[Zu{
µ�¶Gg hji�¼*½BÆl¿/¼BÀ~º-É�¼BðJÃ�½%¾-î~Ãr»
õ9cue�ahZ�gkl�Ö ZdcHc�_kl�Ö ed_kc�c3ÛTtkv[cHZ[Z\iÈl^ghZÀÎ[���^ÐÑÖÑ_kiy]`_YÖ)c�ËTcue\cuv[w&ijgkcHË,mÒl^v�e\_kc�edv`XnghZ\w&iyZ\Z\ijl#g©XngBËÄv[c#³hc�]3edijl^g
Xnw&tkpjijedahËkcHZÑçBe�ÖÑijed_hiÈg�ed_kc�¿hcHrLgkw¾Xng©mÒl^v\w�akpyXne\ijl#g*{�7Yc�çhv`Zde�mÒlT]3ahZ�l^g�ed_hc�X#w&tkpjijedahËTc�mÒl#v�edv`XnghZ\w&iyZ\Z\ijl#geÀÎE�hÐ`{Ì¿�iÈq^akv[c�����Z\_kl�Ö'ZSe\_kcÀq#cHgkcuv`Xne\iÈl^g¾lnm�eIÖ4l�l#mQe\_kc�edcHv\w¾Z4ÖÑ_kiy]`_�]3l^gbe\v\ijÝkahedc�edl&ed_hc�Zdakw7ÖÑ_kiy]`_2q^ijÅ#cHZ
ed_kc�çhghXnp�edv`XngBZdw&iyZ[Zdijl#g2Xnw&tkpjijedahËkcn{ Ù ]H]3l#v`ËTijgkq&e\l¾x�l^Z\edakpyX#edc�Î·�bÐSl#m�e\_kc�¿BcurLgkw¾X#g�mÒl#v[w�akpyX#edijl#g*�Tc�X#]`_©lnm
ed_kc�ZdcÀe\cuv[w¾Z4]ul#v[v\c�Zdt=l#gBËkZ4edl&Xng,ijghËTijÅLijËkahXnp=_kiyZde\l#v[r&pjcHX#ËkiÈghq�edl�e\v[X#ghZdw&iyZ[Zdijl^g¾X#]3v[l^Z[Z)ed_kcÀÝhX#v\v[ijcuvH{
¿hv[l#w6ed_kc�mÒl#v[w?lnmÌe\_kc�Xnw&tkpjijedahËkc�X#Z[ZdlT]uijX#edc�Ë2ÖÑije\_�ed_hc�çhv`Z\e�edcHv\w���øAù � ø � �(Ö4c��Lgkl�Ö mÒv[l#w?x�lbZde\akpyXne\cÎ ¼ ÐÀed_hX#e�ed_hv\cHc¾mÒakghËhXnw&cugLe[XnpÌtkv[lT]3c�Z\Z\cHZÀw¾Xf�#c&aktåe\_kc¾çBv[Z\e�_kiyZ\edl#v[rn{ÄoS_kc�Zdc�tkv\lT]ucHZ[Zdc�Z�Î÷X#ghË³X#Z[Z\lL]uiyXnedc�Ë�^aBXngLedakwÕX#w&tkpjijedahËTc�Z`Ð4X#v\c2��ÐÑedv`XnghZ\w&iyZ\Z\ijl#g�X#]3v[l^Z[Z'e\_kc�çhv[Z\e�Z\edcHt³Î(øAùHÐ`�(tkv\l^thXnqbXne\iÈl^g,X^]3v[l^Z[Z'e\_kc�ÝBXnv[v\ijcuv

Î � Ð`� ¼ Ð4e\v[X#ghZdw&iyZ[Zdijl^g�X#]uv\lbZ\ZÑe\_kc�Z\cH]ul#ghË©Z\edcHtåÎ2ø � Ð[{�oS_hijZ�Zdc:�bakcugh]uc�lnm�mÒakgBËkXnw&cHgbe[XnpQtkv\lT]ucHZ[Zdc�ZÑiyZ�]3pjc�Xnv[pÈrl#gkcÀt=l^Z[ZdijÝkpjc�_kiyZde\l#v[r¾ÖÑ_kiy]`_,Ö)c�X^Z\Z\lT]3iyXne\c�ÖÑijed_�e\_kcÀçhghX#p(edv`XngBZdw&iyZ[Zdijl#g&l#mÌX�thXnv[ediy]3pjc�X#]uv\lbZ\Z4ed_hc�ÝhXnv[v[iÈcHvu{
¿�ijq^akv\c � ¼ {j�ÄZd_kl�Ö'Z�XåZd_kl^v\edÓ÷_BXnghËômÒl#v�v\cHtkv\c�ZdcHgLedijgkq ed_kiyZ¾Z\c��bakcHgh]3c�lnm�mÒakghËkX#w&cugLe\X#p�cuÅ^cugLe\Zu{¯7YcÄghl�Ö
]3l#ghgkcH]ue�ed_hc�Xnv[v[l�Ö'ZSmÒv\l^w6¿�ijq^akv\c&� ¼ XngBË©tkpyX#]uc�ed_kc�m«X#]uedl#v�X#Z[Z\lL]uiyXnedc�Ë�ÖÑije\_ÄcHX^]`_�mÒakghËkX#w&cugLe\X#pQtkv[lT]3c�Z\Z
l#g�e\_kc&ËTiyXnq^v[X#w ghcHXnv�ÖÑ_kcHv\c�ed_kc&]ul#v[v\c�Zdt=l#ghËkiÈghq¾tkv[lL]ucHZ[Z�lL]H]3akv`Zu{�oS_kc�Xnw&tkpjijedahËkc�X#Z[Z\lL]uiyXnedc�Ë�ÖÑijed_�e\_kc
¿hcurLgkw¾X#g&ËTiyXnq#v`Xnw mÒl#vÌe\_kiyZ�çhv`Zde�_kiyZde\l#v[r�iyZÌZdijw&tkpjrÀe\_kc�tkv[lTËTah]ueÌlnm(XnpjpTm«X^]3e\l#v`Z�ÖÑv\ije\edcug�gkc�XnvÌijeu�^ÖÑ_kcHv\c'e\_kc
Å�X#pjakcHZ4lnm�ed_hcHZ\c�X#ghË,ed_kc�m«X^]3e\l#v`Z)aBZdc�Ë2Ý=cupjl�Ö/X#v\c�q^iÈÅ^cug2ÝbrÄÎ\�#�#�È�H~k�j��ÍT�È��ßbÐ[{
oS_kc�gkcuÛLe�edcHv\w6]3l^gbe\v\ijÝkahedijgkq�edl2ed_kc�edv`XnghZ\w&iyZ\Z\ijl#g�X#w&tkpjiÈe\ahËTc�mÒv[l#w ¿�ijq^akv\c&����iyZIø ù � ú � � ú ýù � ø � {�oS_kiyZedcuv[w"Ö4X^Z�q#cHgkcuv`Xne\cHË&X^ZÌÖ4c�Z\X#ediyZdçhcHË�Ý=l#akghËhXnv[r�]ul#ghËTije\iÈl^ghZ�ijg&ed_kc�Zdc:�bakcugh]uc�l#mUcHÅ#cHgbe[ZÌÖÑ_kiy]`_&¿�ijq#akv[cÀ� ¼ {}�

iÈpjpjahZ\edv`Xne\cHZuÉ�e\v[X#ghZ\w&ijZ[Z\iÈl^gÄed_hv\l^akq#_åe\_kc&çhv`Zde�Zde\cut®Î2ø ù Ð[��tkv[l#tBXnq^X#edijl#gEX#]uv\lbZ\Z�e\_kc¾ÝhX#v\v[ijcuv�Î � Ð[��v[c#³hc�]3edijl^g
mÒv\l^w e\_kc�Zdc�]3l#gBËåZde\cutâÎ(ú<ù�Ð[�Ìtkv[l#tBXnq^X#edijl#gEÝhX^]�� X^]3v[l^Z[ZÀed_hc2ÝhX#v\v[ijcuv�Î � Ð[�)v\c`³hcH]uedijl#g mÒv[l#w ed_hc¾çhv`Zde�Zde\cut
X#Z�Xntkthv\lbX#]`_kc�Ë,mÒv\l^w?ed_kc�v\ijq^_be�Î2ú_ýù Ð`�(tkv\l^thXnqbXne\iÈl^g©X#]3v[l^Z[Z'e\_kc�ÝhXnv[v[iÈcHvÀÎ � Ð�XnghË�edv`XnghZ\w&iyZ\Z\ijl#g�X#]3v[l^Z[Z'e\_kc
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Zdc�]3l#gBË�Z\edcHtDø � {�oS_kiyZ�XnqbXnijg�iyZ�Xngkl^ed_kcHv�_kiyZde\l#v[rÀÖÑ_kiy]`_�Ö4c4X^Z\Z\lT]3iyXne\c�ÖÑijed_�edv`XnghZ\w&iyZ\Z\ijl#gÀX#]uv\lbZ\ZQed_hc4ÝBXnv[v\ijcuvX#Z�Ö4cÑq#cHgkcuv`Xne\c4v[c#³BcH]3e\ijl#ghZ�XngBË�e\v[X#ghZ\w&ijZ[Z\iÈl^ghZ9X#eÌXnpjpTt=l#ijgLe\Z�mÒl#v�ÖÑ_kiy]`_�e\_kcuv[cÑiyZ�XÀ]`_hXngkq^cSiÈg�e\_kcÑtBl^edcHgbe\iyXnp
XnghË�ed_kcHv\cumÒl#v[c�ed_kc�t=l^Z[ZdijÝkijpjijedijcHZ4lnm�X2v[c#³hc�]3edijl^g*{�7Ec�X#pyZdl¾ijgh]upjahËTcÀm«X^]3edl^v[Z'mÒl#v�ed_kc�tkv[lT]3cHZ[Z\cHZ�lnm�]3v[l^Z[Z\iÈghq
ed_kc�v[cuq#ijl^ghZ�ijgáÝ=cueIÖ4cucHgáe\_kcHZ\c©Z\]HXnede\cuv[ijgkqÄt=l#ijgLe\Zu{®½)pjcHXnv[pjrn�ÌX#Z�Ö4c�]ul#gLedijgLakc2edlEthXne[]`_áaktµakgLÝhXnpyX#gh]3c�Ë
ÝBl^akghËkX#v\r¾]ul#ghËTije\iÈl^ghZÌÖ4c�w¾X�r�q^cugkcHv[X#edc�Xng�Xnv[Ýkijedv`Xnv[r�gLakw�ÝBcHv4l#m9v[c#³hc�]3edijl^ghZ�ÝBX#]��¾XngBË&mÒl#v[ed_,ÖÑijed_kijg¾e\_kc
ÝhXnv[v\ijcHv�Ý=c3mÒl#v[c�ed_kc�çhgBXnp�edv`XngBZdw&iyZ[Zdijl#g�tkv[lT]3c�Z\Z�lT]u]uakv[Zu{�oS_hc�e\_kijv[Ë�l#v`ËTcuv�e\cuv[wÕijg�ed_hc�Z\c��bakcHgh]3c�iyZ�XnpyZdl
iÈgBËTiy]uXne\cHË�iÈg,¿�ijq#akv[c�� ¼ {
oS_kc�Z[Xnw&c�pjl#q#iy]'X#tktkpjijcHZ�mÒl#vSed_hc�e\cuv[w¾Z�pjc�X#ËTijgkq�e\l�v\c`³hcH]uedijl#g*{�oS_kc8¢>4#t_&�)9$�&�3_0i$#{5cA$�)�a4mÒl#vSv[c#³hc�]3edijl^g

mÒv\l^w e\_kc�ÝhXnv[v[iÈcHv�Xnv[c�Z\_kl�ÖÑgÄijgÄ¿�ijq#ahv\c¾�H~k{ÀoS_kc�çhv[Z\e�_kiyZde\l#v[rn�U¿�ijq^akv\c��u~k{j�n�UiyZl�daBZde�v\c`³hcH]uedijl#gÄmÒv\l^w e\_kc
çhv[Z\e)Z\edcHt©Î2ú ù ÐÌXnghË&]ul#v[v\c�Zdt=l#gBËkZ�edl�ed_kc�çhv`Zde)edcuv[w�]3l^gbe\v\ijÝkahedijgkq�edl�ed_kc Ø Î2Ò*Ð�ÖSX�Å#cÑmÒakgB]3edijl^g&iÈg&¿�ijq#ahv\cÀ���L{
oS_kc&gkc3ÛTeÀ_kiyZ\edl^v\rÄijgLÅ#l^pjÅ#cHZ�edv`XnghZ\w&iyZ\Z\ijl#g©e\_kv\l^akq#_Eed_hc�çhv[Z\e�Z\edcutµÎ(ø ù Ð`��tkv[l#tBXnq^X#edijl#gYX#]3v[l^Z[Z�ed_kc&ÝBXnv[v\ijcuv
Î � Ð`�Bv[c#³hc�]3e\iÈl^g¾mÒv[l#w7ed_kc�Z\cH]ul#ghË,Zde\cutEÎ2ú � Ð`�Btkv[l#tBXnq^X#edijl#g�ÝhX#]���X^]3v[l^Z[Z4ed_kcÀÝhX#v\v[ijcuv�Î � Ð[�=X#ghË,edv`XnghZ\w&iyZ\Z\ijl#ged_kv[l#akq^_�ed_kcÀçBv[Z\e'Zde\cutÄX#tktkv[l^X#]`_hiÈghq�gkl�ÖNmÒv[l#w�e\_kc�v[ijq#_Le�Î2ø|ýù Ð`{�Çbah]u]ucHZ[ZdijÅ^cupjr�_kijq#_kcHvÑedcuv[w¾ZÑe\_kcug©ijgLÅ#l^pÈÅ^c
w&l#v[c�v[ij]ulT]`_kcue[Z�ÖÑijed_hiÈg�ed_kcÀÝhX#v\v[ijcuv)ÝBcumÒl#v[c�e\_kc�çhghXnp*e\v[X#ghZ\w&ijZ[Z\iÈl^g�ÝhX#]��&ijgLedl�Ê'cuq^iÈl^g©Î÷Z+Ð[{Ì¿�ijq#ahv\c��u~�XnpyZdl
q#ijÅ#c�Z�e\_kc�ËTijq#v`Xnw"mÒl^vÑed_kcÀe\_kijv[Ë2edcHv\w�{

µ�¶\k í�Ãrº-Ã�½BÆlî9½%¾�î|Ãr»ÐÁ�¹[½ÜÆlî~îk»s¿	Æ�¼s¼*Ã�½%ÀAºJÉ_^-½B¹Ul�î|Ã�ÅÇ»ÐÀAº+¹�ºJÃvõ-ÀAÅÇÃrº-»sÀ|¹º
o9l�ijw&tkpjcuw&cugLe�e\_kc�¿hcurLgkw¾X#g�¿Bl#v[w�akpyX#edijl#g�X#ZSËTc�Z\]uv\ijÝ=cHË&ijg�ÇLcH]3e\ijl#g,�T�TÖ)c�gkcuc�Ë�v[akpjcHZ�mÒl#vÑËTc�]3iyËTijgkq�ÖÑ_BXne
Xnv[c&ed_kc¾Å�X#pÈiyË�_kiyZde\l#v[iÈc�Z�ÖÑ_kiy]`_EÖ4c&w�ahZde�]ul#ghZ\iyËTcuv�ijg l#akv�ZdakwÞmÒl#v�x�l^Z\edakpyXne\c�ÎI�^Ð�X#ghË ËTcue\cuv[w&ijgkijgkq2e\_kc
mÒakghËkX#w&cugLe\X#p(cuÅ^cugLe\Z'X#ghË,ed_kcHijv-�bahXngLedahw7Xnw&thpÈije\ahËTcHZ)mÒl^v'x�l^Z\edakpyX#edc�Î ¼ Ð`{SoS_hijZ�Zdc�]3edijl^g2cuÛLe\v[X^]3e[ZÑq#cHgkcuv`Xnp
pÈc�Z\Z\l#gBZ�mÒv[l#wèed_kcÄZ\tBc�]3iÈçB]2v\ahpÈc�Z�ÖÑ_kiy]`_ôÖ4c©ËTcue\cuv[w&iÈghcHË³ijgµed_kcÄËkijZ[]3aBZ\Z\ijl#gålnm�ed_hc©tkv\cHÅLiÈl^ahZ�Zdc�]3edijl^gálnm
Z\]HXnede\cuv[ijgkq�mÒv[l#w�ed_kcÀÝhX#v\v[ijcuv4lnm�¿�ijq^akv\c��n{
fIgåÇbc�]3e\iÈl^g ¼ { ~,ed_hc&_kiyZde\l#v[iÈc�Z'ÖÑ_kiy]`_EÖ)c&]ul#ghZ\iyËTcuv[cHË�mÒl^vÀedv`XnghZ\w&iyZ\Z\ijl#g�l#v�v[c#³hc�]3e\iÈl^gÄmÒv[l#w X�]ul#pjpjijZ\ijl#g

tBl^edcugLe\ijX#phXnv[l^Z\cSmÒv[l#w"XnpjpkÖSX�rLZ�ijg&ÖÑ_kiy]`_&X�çhgBXnphe\v[X#ghZ\w&ijZ[Z\iÈl^g�l#v�v\c`³hcH]uedijl#g�iyZ�cuÅ^cugLedaBXnpjpjr�q#cHgkcuv`Xne\cHË�X�mÒe\cuv
XnpjpÌZdc:�bakcugh]ucHZ�l#mSe\v[X#ghZ\w&ijZ[Z\iÈl^ghZÑl^v�v\c`³hcH]uedijl#gBZ�mÒv[l#wÞed_kc&t=l#ijgLe\Z�iÈg Z\thX#]uc�mÒl#vÀÖÑ_kiy]`_EÖ)c&w�ahZ\eÀq#cughcuv`Xnedc
v\c`³hcH]uedijl#ghZ�e\l,w¾X#e\]`_Yed_kc&tkv[l#t=cuv�Ý=l#akgBËkXnv[r�]3l^ghËTijedijl^ghZ3{ Ù ZÀÖ4c9�bghl�Ö��QZdaB]`_Yv[c#³hc�]3e\iÈl^ghZ�Xnv[c�q^cugkcHv[X#edc�Ë
ÖÑ_kcuv[cuÅ^cuv(e\_kcuv[cÌiyZ(X'ËTiyZ\edakv[ÝhX#gh]3c�ijg�ed_kc)tBl^edcHgbe\iyXnp÷{9oS_kiyZ*ed_hcug�]ul#w&tkpjcue\cHZUe\_kc)Z\tBc�]3iÈçB]HXnedijl^g�lnmke\_kcÌ_kiyZ\edl^v\ijcHZ
ÖÑ_kiy]`_2w�ahZ\e)Ý=c�]3l^ghZdiyËTcHv\c�Ë&mÒl^vÑx�l^Z\edakpyXne\c�ÎI�^Ð�mÒl#v'X#gLr¾l#gkcuÓ·ËkiÈw&cHghZ\iÈl^ghXnpBZ\]HXnede\ijgkq�thv\l^Ýkpjcuw�É

qrms4Jm50gaH'yd_cH0i4#aJ.¤4�$f3_0�&?{�'yd�'2ms4�4#^_4`&%'("%$_.*cA4\[I4�h`'(0id_&!d�cI'2cA$�&BaH)k0ga�aH0id�&!d|u�0�&�'E4`cA4#a�'?u#d_c-$�a#h�$�'\Q'y4#cH0�&?{D4`^<4`&%'�0�&!d_&	4-3_0�)64`&BaH0id_&�h�d�&BaH0gaH'>d~uJ$_.�.*a`4� #"%4`&/h�4#a�d~u�'2cA$�&BaH)k0ga�aH0id�&BaJd_c�cA4\[�4�h`'20id�&Ba$_'�,Bd_0�&%'2a�d|u83�0ga�'("*c`e�$_&	h�4�0�&�'2ms4J,Bd_'y4#&�'20i$�.èp
oS_kcSw&l^Z\e�]ul#w&w&l^g�ZdaB]`_�ËkijZ\edahv\ÝhX#gh]3c�Z�iÈgB]3pjahËTcSZdaBËkËTcug&Z\edcHthZSÎ÷ËkijZ[]3l^gLedijgLakijedijcHZ+Ð=ijg�e\_kcÑt=l#edcHgLediyXnpkX^Z�iÈg

¿�ijq^akv\c��ÑXnghË�XnpyZ\l�l#mÒedcHg�]ul#ghZ\iyËTcuv�v[c#³hc�]3edijl^g�q#cHgkcuv`Xne\ijgkq�e\cuv[w¾ZQijg�l#akv�t=l#e\cugLediyX#pLZ\ah]`_�s�ijv`X#]ZmsÎSmÒakgh]uedijl#ghZu{
fIgÄÇLcH]3e\ijl#g2ß�Ö4cÀ]3l^ghZdiyËTcHv)thv\l^Ýkpjcuw¾Z)iÈgLÅ^l#pjÅLiÈghq�Zdw&lLl#e\_kpjr&Å�Xnv[rbijgkq�tBl^edcHgbe\iyXnpyZ3{7ïiÈe\_ôe\_kcÄXnpjpjl�Ö4cHËå_kiyZ\edl^v\ijcHZ�Z\tBc�]3iÈçhcHË*�)Ö4c©w�ahZ\e�ed_kcHgâ]3l#w&thpÈcHedc2x�l^Z\edakpyXne\c�Î ¼ Ð�ÝLráZ\tBc�]3iÈmÒrLijgkqYe\_kc
mÒakghËkX#w&cugLe\X#p�cuÅ#cHgLe\ZÀÖÑ_kiy]`_Ew¾X��^c�akt e\_kc¾_kiyZ\edl#v[ijcHZ�XnghËEe\_kc¾X#Z[ZdlT]uijX#edc�Ë��bahXngLe\akwÞX#w&tkpjiÈe\ahËTc�Z3{ Ù Z�Ö)c
Z\X�Ö ijgEÇbc�]3e\iÈl^g ¼ { ~k�*ed_hc�çhgBXnp��^aBXngLedakwÕX#w&tkpjijedahËTc�mÒl^v�X2q#ijÅ^cug�_kiyZde\l#v[r,]ul#ghZ\iyZde[Z'l#m�ed_kc�tkv[lTËTah]3e�lnm�e\_kc
v\c`³hcH]uedijl#gEXnghËEedv`XngBZdw&iyZ[Zdijl#g©X#w&tkpjiÈe\ahËTc�Z�X^Z\Z\lT]3iyXne\cHËÄÖÑije\_Yc�X#]`_EÝBl^akghËkX#v\r�]ul#ghËkiÈe\ijl#gYX#ghËEtkv[l#thX#q^Xne\ijl#g
m«X#]3e\l#v`Z�ÝBcHeIÖ)cHcug�w¾X#e\]`_kijgkq�ÝBl^akghËkX#v\rÄ]ul#ghËTije\iÈl^ghZu{�oS_kc�mÒahghËkXnw&cHgLe\Xnp�cHÅ#cugLe[Z�X#v\c�ed_LahZÀZ[]uX#ededcHv\ijgkq�mÒv\l^w
tBl^iÈgLe[ZSlnm�ËkijZ\edahv\ÝhX#gh]3c�ijg2t=l#e\cugLediyX#p(XnghË2tkv[l#thX#q^Xne\ijl#g¾X#]uv\lbZ\Z4v[cuq^iÈl^ghZ)lnm�]3l#gBZde[XngLeStBl^edcugLe\ijX#p÷{
oS_kck�bahX#gLedakwÕX#w&tkpjiÈe\ahËTcÀmÒl^v�thv\l^thXnqbXnedijl^g,iyZ�Zdijw&tkpjc�ijg©mÒl^v\w��*Ö4c�_BX�Å#c�Z\cucHg�e\_hXne�ije�iyZ�Zdijw&tkpjr � �

c3ÛTt*Î2�|�*�kÐ`�(ÖÑ_kcuv[cD��iyZ�ed_kc�pjcugkq^ed_Äl#m�ed_hc�v[cuq^iÈl^gÄXnghË��©iyZ�ed_kc&]3l^ghZ\e\XngLe�Ö4X�Å^c�Å#c�]3edl^v�X^]3v[l^Z[Z'e\_kc�v\cHq#ijl#g*{
oS_kc��^aBXngLedakw	X#w&tkpjijedahËTc�Z�mÒl^vSZ[]uX#ede\cuv[iÈghqÀmÒv\l^w�Z\edcutBZ4X#ghËnm�Ó�mÒakgB]3edijl^ghZ)X#v\c�Z\iÈw&thpÈcÑe\l&ËTcHZ[]3v[ijÝBc�ÝkakeSw�aBZde
ÝBc,Zdl^pÈÅ^cHËYmÒl#v�l#gôXngåijghËTijÅLiyËTahXnp�ÝBX#Z\ijZu{ Ù Z�Ö4c2Z[X�Ö"iÈgôÇLcH]3e\ijl#g ¼ { ~Äe\_kc!�bahX#gbe\akw Xnw&tkpjijedaBËTc�mÒl#v�cHX#]`_
mÒakghËkX#w&cugLe\X#p�v[c#³hc�]3edijl^g³XnghËåe\v[X#ghZ\w&ijZ[Z\iÈl^g�tkv[lT]3c�Z\Z�ijZI�dahZ\e�ÖÑ_hX#e�iyZ�v[c��bakijv[cHËEedlEZ\X#ediyZdmÒrYe\_kc�Ý=l#akgBËkXnv[r
]3l#gBËTijedijl#ghZSijgÄe\_kc�ÇT]`_kv:;lbËTijgkq#cHv'Xntkthv\lbX#]`_*�BX#ghËÄX#v\c�e\_kcuv[c3mÒl^v\c�ed_kc�Z\X#w&c8�^aBXngLedijedijc�ZÑÖÑ_kiy]`_©Ö)c�l#v[iÈq^ijghXnpjpjr
ËTc3çhghcHË�X#ZSe\_kc8�bahXngLedahw�Xnw&tkpjijedaBËTcHZ�mÒl#v'Z[]uX#ededcHv\ijgkq�mÒv[l#w	e\_hXne'ËTiyZ\edakv[ÝhX#gh]3c�ijg2iyZ\l#pyXne\iÈl^g*{
Ù thX#v\eSmÒv[l#w ed_kc�ËTiyZ\]uahZ[Zdijl#g2lnm�¿hcHrLgkw¾Xng©ËTiyXnq^v[X#w¾Z)mÒl#v�]upjX^Z\Z\iy]uX#pÈpjr�mÒl#v[ÝkiyËkËTcHg,v[cuq^ijl#ghZSijg�ÇbcH]uedijl#g ¼ { ß

Î�ÖÑ_kiy]`_�iyZ)l#tke\ijl#ghX#phw¾Xne\cuv[iyXnpktkv[l�ÅLiyËTcHË�mÒl^v)e\_kc�ijgbe\cuv[cHZ\edc�Ë¾Zde\ahËTcHgbe+Ð[�ke\_kiyZ3�k]3l^w&tkpjcue\cHZÌe\_kcÀZdt=cH]uiÈçB]uX#edijl#g�lnm
¿hcurLgkw¾X#g&v\ahpÈc�Z�mÒl^v4Z[]uX#ededcHv\ijgkqÀijg¾l^gkc�ËkiÈw&cHghZ\iÈl^g*{r7Ec�_hcuv[c�Z\e\Xne\c�e\_kc�çBghXnpUZdcHe�l#m9v\ahpÈc�Z�mÒl#v4x�l^Z\edahpjX#edc�Î ¼ Ð
iÈg,ed_hcuijv4mÒakpjp(q#cHgkcuv`Xnp=mÒl#v[w	ijgh]upÈaBËTijgkq�e\_kcÀedv[cHX#edw&cugLe4lnm�]3pyX#Z[Z\ij]HXnpjpjrÀmÒl#v[ÝkiyËkËTcHg�v[cuq^iÈl^ghZu{
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7YcÀ_hX�Å^cÀZdl�m«X#vÑedv[cHXne\cHË,ÖÑijed_,ed_kcÀthv\l^thXnqbXnedijl^g&m«X#]uedl#v'X^]3v[l^Z[ZSX&]3pyX#Z[Zdiy]HXnpjpjr�Xnpjpjl�Ö4cHË�v[cuq#ijl^g*�LçhghËTijgkq�ed_BXne
ÖÑ_kcue\_kcuv�ed_hc�tBXnv[ediy]3pjcÀiyZ�w&l�ÅLijgkq&e\l2e\_kc�pÈcumÒe�l^v�e\_kc�v\ijq#_Leu�Ue\_kiyZ'm«X^]3e\l#v�ijZ�q^iÈÅ^cug©ÝLr � � c3ÛTt*Î(�y�B�TÐ'ÖÑ_kcHv\c�ÄiyZ�ed_kc�pÈcHgkq#e\_Yl#m4e\_kc¾v[cuq^iÈl^gYX#ghËÐ��iyZ�e\_kc�]3l^ghZ\e\XngLe�ÖSX�Å#c�Å#c�]3edl^v�X#]uv\lbZ\Z�ed_hc¾v\cHq#ijl#g({�fIg q^cugkcHv[X#p��QÖ)c
ÖÑiÈpjphX#pyZdl�gkcHcHË¾XÀthv\l^thXnqbXnedijl^g�m«X^]3edl^v[Z�mÒl#vÌmÒl^v\ÝhijËhËTcug&v[cuq^iÈl^ghZu{QoS_kc�óHcuv[lnÓI]3cHgbe\cuv[cHË�mÒl#v[w�mÒl#v)X#g¾X#]H]3cuthe\XnÝhpÈc
Ö4X�Å^c�mÒakgB]3edijl^gômÒl^v¾XEmÒl#v[ÝkiyËkËTcHgôv[cuq^iÈl^g³c3ÛTe\cughËTijgkq ijgµed_kc©v[cuq^iÈl^g�ÒÇãÕ|EijZ Ú Î2ÒUÐz�Þc3ÛTt*Î�ÎsrrÒ*Ð�ÖÑ_kcHv\cr � Ö �_�YÎEÏ�ÎwÌ�Ð��? �U{ Ù ]3l^v\v[cHZ\tBl^ghËTijgkq&ÖSX�Å#c�mÒakgh]uedijl#gE]3cugLe\cuv[cHË�X#e�ed_kc�t=l#ijgLe�ÒÐ�Ç�©ÖÑijpÈp�Ý=c Ó Î(ÒUÐ��
c3ÛTt*ÎAÎsr�Î2ÒzÎÐ�kÐdÐ[{�fIgÄe\_kc�Z[Xnw&cÀÖSX�r,X^Z'Ö4c�q^cugkcHv[X#edcHË,e\_kc�thv\l^thXnqbXnedijl^g�m«X^]3edl^v'mÒl^v�X¾]upjX^Z\Z\iy]uX#pÈpjr&Xnpjpjl�Ö4cHË
Î÷�bÐ�v\cHq#ijl#g*�^ed_kc�Zdc'eIÖ4lÀÖSX�Å#cSmÒakgh]uedijl#gBZÌXnv[cÑv\cHpyXnedc�Ë�Ýbr�ed_hc'tkv[l#thX#q^Xne\ijl#g�m«X^]3e\l#vÌmÒl^v�X�]upjX^Z\Z\iy]uX#pÈpjr�mÒl#v[ÝkiyËkËTcug
v\cHq#ijl#g*� Ú Î(ÒUÐ[� ��Ó Î2Ò*Ð)ÖÑ_kcuv[c � �ïcuÛTt*ÎAÎsr>�kÐ[{
¿hl#v']upyX#Z[Zdiy]uX#pjpÈr�mÒl#v[ÝkiyËkËTcug,v[cuq#ijl^ghZ�e\_kcÀc3ÛTt=l#gkcHgLediyXnp*Z\l#pjakedijl^ghZ)]HXnv[v\r&ghl¾]3akv[v\cHgLe4X#ghË,Ö)c�w�ahZdeÑËTc�]3iyËTc

ÖÑ_kiy]`_³lnm�ed_kc�eIÖ4l�c3ÛTt=l#gkcHgLediyXnpSZdl^pjakedijl#gBZ�c3ÛTt*Î9|�rrÒ*Ð�Ö)c,v\cHq^X#v[Ë³X^Z�edv`X�Å#cupjijgkq�edl e\_kc2v[ijq#_Le�X#ghË³ÖÑ_hij]`_
X#Z�e\v[X�Å^cupjijgkq,pÈcumÒe3{�7Ec�w�ahZ\e�XnpyZdlÄËkcH]3iyËTc&_hl�Ö�e\l�gkl^v\w¾X#pjiÈóHc�e\_kc2Z\e\X#ghËkXnv`ËEakgkije�Z\l#pjake\ijl#g*{ Ù gLr ]`_kl#iy]3c
lnm'gkl^v\w¾X#pÈijó�Xnedijl^g©ijZ�Å�XnpjiyËEZ\l�pjl^gkqÄX#Z�Ö)c,Xnv[c�]3l^ghZdiyZ\edcHgbe�iÈgål^akv�X^Z\Z\ijq#gkw&cHgLe�l#m-�bahXngLedahw X#w&tkpjijedahËTc�Z3{��l�Ö4cuÅ#cHvu�LÖ4c�Z\cuc��&edl�w¾X��^c�X�]`_kl^ij]uc�ijg�ghl#v[w¾XnpjijóHXne\ijl#g�ÖÑ_kiy]`_�pjcHX^ËkZ�e\l�ed_kc�w&l^Z\e4ghXne\akv[X#p*X#Z[Zdijq#ghw&cugLeÌlnm�^aBXngLedakw Xnw&tkpjijedaBËTcHZu{
Ù Z�Ö4c'l#ÝBZdcHv\Å^cHË�iÈg�e\_kc'tkv[cuÅLijl#ahZ�thX#v[X#q#v`Xntk_(�nÖÑ_kcug¾X�pjc3mÒe�iÈgB]3iyËTcugLe�thX#v\e\ij]upjc4]ul#pjpjijËkcHZQÖÑiÈe\_&X�mÒl#v[ÝkiyËkËTcug

v\cHq#ijl#g�c3ÛTe\cughËTijgkq,X#]uv\lbZ\ZÑe\_kc�cugLedijv[c�v\cHq#ijl#g�Ò£ã |T�*ed_hc�l^gkpjr,X^]u]3cHtke\X#ÝkpjcÀmÒl#v[w mÒl#v�ed_kc�Z\l#pjakedijl^g2mÒl^v�Ò�ã
ijZScuÛTt*ÎAÎsr�ÒUÐ`�=ÖÑ_kiy]`_�ed_hcuv[c3mÒl#v[c�w�aBZdeÑtkpyX�r¾e\_kc�v[l#pjc�ÖÑ_kiy]`_2e\_kc�e\v[X#ghZdw&ije\edcHË2ÖSX�Å#c�c3ÛTtUÎ2�|�sÒ*ÐStkpyX�rTZ4ijg,e\_kc
]3pyX#Z[Zdiy]HXnpjpjr2Xnpjpjl�Ö4cHËÄ]HX#Z\cn{�7Ec¾ed_LahZÀiyËTcHgLediÈmÒrÄc3ÛTt*Î�ÎsrrÒ*Ð�X#Z�X©Zdl^pÈahedijl#gÜC+tBcHgkcue\v[X#edijgkq�edl©e\_kc¾v[ijq#_LeAF,XnghË
c3ÛTt*Î�r�ÒUÐ'X#ZÑX&Z\l#pjake\iÈl^gwC+tBcHgkcue\v[X#edijgkq�edl&e\_kcÀpjc3mÒe3{ FÐ7EcÀed_kcHg©ahZ\cÀed_kc�ZdcÀmÒl^v\w¾ZSX^ZÑed_kc�Zdl^pÈc�]3l^w&tBl^gkcugLeSlnm
ed_kc�Zdl^pÈahedijl#g�iÈg&e\_kc'e\v[X#ghZdw&ije\edcHË�v[cuq#ijl^g�ÖÑ_kcHg¾Z\]HXne\edcuv[ijgkq�ijgbe\l�X�mÒl#v[ÝkiyËkËTcHg�v\cHq#ijl#g�mÒv\l^w e\_kc'pjc3mÒe�l#vÌv[ijq#_Le3{
oS_kc�w¾X#ed_kcHw¾Xnediy]HXnp�ÖSX�r�lnm�c3ÛTtkv[cHZ[Zdijgkq�ed_hijZ�iyËTcugLe\i ç=]uXne\ijl#gEijZ�edlYahZdc2ed_kc,]3l^gh]3cHtke�l#mk$_&	$_.1t_'(0ih�h�d_&SQ'20�&�"%$_'(0id_&k�)ÖÑ_kiy]`_*�Ìijg³pjlblbZdc&e\cuv[w¾Z3��Z\ijw&tkpjr�w&c�XnghZ�Xnpjpjl�ÖÑiÈghq,XYÅ�Xnv[ijX#Ýkpjc�ÖÑ_kiy]`_³Ö)c,gkl^v\w¾X#pÈpjr©v[cuqbXnv`ËåX#Z

v\c�Xnp(e\l¾e\Xf�#c�l^gÄ]3l#w&thpÈcuÛ¾Å�XnpjakcHZu{�½)l#ghZ\iyËTcuvSmÒl^v'c3ÛkX#w&tkpjc�e\_kc�ÖSX�Å#c�Å^cH]3e\l#v�� � Ö ����ÎEÌ�ÎwÏ/Ñ�ÐA�? ��ÖÑ_hij]`_
iÈgBZdakv[cHZ�ed_BXneÀed_hc�mÒahgh]3e\iÈl^ghZ�c3ÛTt*Î9|��|�sÒUÐ�Z[XnediyZdmÒr�ed_kc¾oSf\ÇbÚ mÒl^v�X,t=l#e\cugLediyXnp[Ï/Ñ�{&fIg ]3pyX#Z[Zdiy]HXnpjpjr�mÒl#v[ÝkiyËkËTcug
v\cHq#ijl#ghZÀÎ(Ì¡×�Ï Ñ ÐÑÖ4c�q#cughcuv`Xnpjpjr�ËTl,gkl#e�Ö)l^vA�,ÖÑijed_w�©Ý=cH]uX#ahZ\c�ije�Ý=cH]ul#w&c�Z'ijw¾Xnq^iÈgBXnv[rn{-��l�Ö)cHÅ#cuvH�Ued_kcHv\c
ijZ�gkl©w¾X#ed_kcHw¾Xne\ij]HXnpQv\c�X#Z\l#g�thv\cHÅ#cugLe\iÈghq�ahZ�mÒv[l#wÕÖ4l#v��Lijgkq�ÖÑijed_Eijw¾Xnq^iÈgBXnv[rz�={�oS_kc�w¾X#ed_kcHw¾Xnediy]HZ'ahZ\cHË
iÈgåËTcHv\ijÅLijgkq�l#akv�Zdl^pÈahedijl#ghZ�e\lÄed_kc,oSf\ÇbÚ Ö4l#v��LZ��dahZde�X#Z�Ö4cupjp�mÒl^v�]3l^w&tkpjc3Û�gLakw�Ý=cuv`ZÀX#Z�ije�ËTlLc�ZÀmÒl#v�v\c�Xnp
gbahw�Ý=cuv`Z3{
Ù g&ijw¾Xnq^iÈgBXnv[r���Z\ijw&tkpjrÀw&cHX#ghZ�ed_BXneÌe\_kc�Z\l#pjakedijl^ghZ�c3ÛTt*Î9|��y�*ÒUÐ�X#v\c'X^]3edaBXnpjpjrÀed_kc�c3ÛTtBl^gkcugLe\ijX#pjpÈr�q^v\l�ÖSÓ

iÈghq�X#ghË�Zd_kv[ijgB�Lijgkq�Z\l#pjake\iÈl^ghZÌÖÑ_hij]`_,Ö4c�cuÛTtBc�]3e3{ÌfIg,m«X^]3e3�
� � Ö �_�YÎ(Ì�ÎÐÏ�Ñ�Ð~�s �

� Ö ÎAÎÀ��Ð �_�YÎEÏ/ÑxÎwÌ�Ð~�s �
� |��HÖ ����ÎyÏ�ÑIÎ�Ì�ÐA�? �� |��8rå

Zdl'e\_hXneQc3ÛTt*Î9|��y�*ÒUÐl�®cuÛTt*Î8|�r�ÒUÐ`�#ÖÑ_kiy]`_�ijZ9tkv[cH]3iyZ\cupjr']3l^v\v[cH]ue3{�ÇLiÈw&ijpyXnv[pjrn�+Ö4cÌw¾X�r�e[X��#c)XngLr�ÖSX�Å#c�mÒahgh]3e\iÈl^g*�
ÖÑ_kiy]`_©_hX#Ë©Ý=cucHg�]3l^w&tkake\cHË©akgBËTcuv�ed_kc�X#Z[Zdahw&tkedijl#g,ed_BXne�X&q#ijÅ#cHg�v\cHq#ijl#g�iyZ�]upjX^Z\Z\iy]uX#pÈpjr&Xnpjpjl�Ö4cHËU�hX#ghË©ÝLr
ZdakÝBZde\iÈe\akedijgkqT�b�}|���rµçBghË X�Å�X#pjijË�Zdl^pÈahedijl#g©mÒl^vÀed_kc¾]upyX#Z[Zdiy]uX#pjpÈr¾mÒl#v[ÝkiyËkËTcug ]uX^Zdc#{�oS_hc&l#gkpjrÄXnw�Ýkijq#ahiÈeIr
ÖÑ_kiy]`_,Ö4cÀw�ahZdeÑv[cHZ\l#pjÅ^c�iyZSed_hc�]`_kl#iy]uc�l#mÌZdijq#g2mÒl#v��={SoQl&v[cHZ\l#pjÅ#c�ed_kiyZu�Bgkl^edcÀe\_hXne'iÈm�Ö)c�e\X��^c�X&]3pyX#Z[Z\ij]HXnpjpjr
Xnpjpjl�Ö)c�ËYZ[]uX#ededcHv\ijgkqÄZ\l#pjake\ijl#g*��ed_kc,ÖSX�Å#c�mÒakgh]uedijl#gáiÈgáed_kc2edv`XnghZ\w&ijededc�Ë v\cHq#ijl#gåX#tktBc�Xnv`Z�X^Z�cuÛLtUÎ(�|�sÒUÐ`{ f·m
ed_kc�edv`XnghZ\w&ijededc�Ë�v\cHq#ijl#g�Ö4cuv[c'X#]3e\ahXnpjpjr�mÒl^v\ÝhijËhËTcug*�bed_kcHg¾ed_hc�Z\l#pjakedijl^g�e\_kcuv[c'w�ahZ\eÌÝBcH_hX�Å#c�pÈig�^c4cuÛTt*ÎAÎsr�ÒUÐ`{
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oS_kcÀl#gkpjr&ÖSX�r�mÒl#vÑe\_kiyZSedl&_hX#tktBcHg�ijZ4iÈmQÖ4c�w¾X��^c�e\_kc�]`_kl#iy]uc�ijg�Zdijq#g(�
�6�Í�8rä Î\��zbÐ

oS_kiyZQZ\ijw&tkpjc�l#ÝhZ\cuv[Å�Xnedijl^g�ËkcuedcHv\w&ijgkc�Z9X#pÈpblnmBed_kc4v\ahpÈc�Z(mÒl^v9mÒahghËkXnw&cHgLe\XnpLZ[]uXne\edcHv\ijgkq'thv\lT]3c�Z\Z\cHZQijgLÅ#l#pjÅLijgkq
mÒl#v[ÝkiyËkËTcug v[cuq^iÈl^ghZu{©oQl�ËTcHedcHv\w&ijgkc�ed_hc!�bahXngLe\akw Xnw&tkpjijedahËkcHZ�mÒl#v�X©mÒl#v[ÝkiyËkËTcHg v\cHq#ijl#g*��Zdijw&tkpjrÄaBZdc¾e\_kc
]3l#v[v[cHZ\tBl^ghËTijgkq³Xnw&thpÈije\ahËTcHZ&mÒl#v�ed_kc ]3pyX^Z\Z\iy]uXnpjpjråXnpjpjl�Ö)c�Ë®]uX#Z\cYX#ghËâw¾Xf�#cÄe\_kc ZdakÝBZde\iÈe\akedijl^g Î\�HzLÐ[{	¿Bl#v
iÈgBZde[Xngh]ucn�9e\_kc��bahXngLedahw Xnw&tkpjijedaBËTc�mÒl^v=,*4`&/4`'2c�$_'(0id_&©ed_hv\l^akq#_ X,v\cHq#ijl#g�� Î÷X^ZÀl#tkt=l^Z\cHËYedl�tkv[l#tBXnq^X#edijl#gUÐ
ijZ�e\_kcugEl#Ýke[Xnijgkc�Ë�X#Z � � c3ÛTt*Î2�|�*�kÐ�� c3ÛTt*Î2�[Î(��r�ÐEÒ*Ð�� cuÛTt*ÎAÎsr�ÒUÐ`��]3l^ghZ\ijZ\edcHgLe�ÖÑijed_El#akv�tkv[cuÅLijl#aBZ�v[cHZ\akpje3{
Çbijw&iÈpyX#v\pjrn��e\_kc�v\c`³hcH]uedijl#g¾X#ghË¾e\v[X#ghZdw&iyZ[Zdijl^g�X#w&tkpjiÈe\ahËTc�Z�mÒl#vS]3v[l^Z[Z\iÈghqÀmÒv\l^w	Xng,Xnpjpjl�Ö)c�Ë�v[cuq^iÈl^g&ÖÑijed_�ÖSX�Å#c
Å#cH]uedl^v-�,edl�X�mÒl^v\ÝkiyËkËkcug�v\cHq#ijl#g2ÖÑijed_©ËTcH]HX�r2]ul#ghZ\e\X#gbesr��=]uv\lbZ\Z\ijgkq�mÒv\l^w X�mÒl^v\ÝkiyËkËkcug�v\cHq#ijl#g2ÖÑijed_©ËTcH]HX�r
]3l#gBZde[XngLe~r©edlÀXng�Xnpjpjl�Ö4cHËÀv[cuq^iÈl^g�ÖÑijed_�Ö4X�Å^c)Å^cH]uedl#v[�=�bXnghË�]3v[l^Z[Z\iÈghqÑmÒv\l^w X�mÒl#v[ÝkiyËkËTcHg�v[cuq^iÈl^g�ÖÑijed_�ËTcH]HX�r
]3l#gBZde[XngLe�r ù e\l�X#g�l#ed_hcuvSmÒl#v[ÝkiyËkËTcHg�v[cuq^iÈl^g�ÖÑijed_�ËTc�]uX�r¾]3l^ghZ\e\XngLe�r � �BX#v\c
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v\c�Zdt=cH]uedijÅ#cHpÈr#{
oS_kc�X#pjedcuv[ghX#edc�ÖSX�r�lnmSËTcue\cuv[w&iÈghiÈghq&ed_kc6�bahXngLe\akw Xnw&thpÈije\ahËTcHZ�iyZ�e\l2mÒl^pjpÈl�Ö e\_kc�tkv\lT]ucHËTakv[c�q^ijÅ#cug�iÈg

ÇbcH]uedijl#g ¼ {}ÍT��Z\l#pjÅ^c&ed_kc,oSf\ÇbÚ c3ÛTtkpjiy]3ije\pÈr�mÒl^v�e\_kc2]HX#Z\c¾lnm'ijgLedcHv\c�Zde�X#ghËåe\_kcug³e\l�tkiy]��Eln×®ed_kc2tkv[c3m«X#]uedl^v[Z
w�akpje\iÈthpÈrLijgkq'e\_kc�ahgkijeÌÖ4X�Å^c4mÒakgh]3e\ijl#ghZ�ÖÑ_hcug¾e\_kcuv[cÑiyZÌXÀakgkijeÌijgh]uiyËTcugLe�ÝBc�Xnw�{�oS_kiyZ�tkv[lT]3cHËkakv\c'Ëkcut=cughËkZ)l#g
ed_kcÑ]`_kl^ij]uc�l#mBakgkije�Ö4X�Å^cÌmÒakgB]3edijl^ghZ3{�oS_kcÑ]`_kl#iy]uc�ÖÑ_kiy]`_�iyZ�]3l^ghZdiyZ\edcHgbeQÖÑijed_�ed_kcÑXnw&thpÈije\ahËTcHZ9lnmhe\_kcStkv[cuÅLijl#ahZ
thXnv`Xnq^v[X#tk_¾iyZSl#Ýke[Xnijgkc�Ë¾ÝLr�XngBXnpjrLediy]�]ul#gLedijgLahXne\ijl#g¾l#mQed_hcÀakgkije']3akv[v[cugLe4]upyX#Z[Zdiy]uX#pjpÈr�Xnpjpjl�Ö)c�Ë�mÒakgh]uedijl#ghZu�

 ß>� á� Î2Ò*Ðæ� ÓA� ÕÖ �� ��rl�<� Î\���bÐ

 ß>� áR Î2Ò*Ðæ� Ó Ù � ÕÖ �� ��rl�<� å
ÖÑ_kcuv[c� ß>� á� XnghËj ß>� áR Xnv[c�e\_kcÀakgkijeÑpjc3mÒedÓ�XnghË2v[iÈq^_Le Ó�tBcHgkcue\v[X#edijgkq�Ö4X�Å^c�mÒahgh]3e\iÈl^ghZu�kv\c�Zdt=cH]uedijÅ#cHpÈr#{
� §��I¨2�TSª©�� Q!�TS �Z� �q�"�����I©��Q���'ÿ[�H��² �Ñ�������'ÿ��
oS_kcÀ¿hcHrbghw¾Xng�v\ahpÈc�ZÑXneÑÖÑ_kiy]`_,Ö)c�X#v\v[ijÅ#c�Ë¾ijg�ÇbcH]uedijl#g ¼ {ÁÍ�Xnv[c��^ahiÈe\cÀijgbe\akijedijÅ#c�XnghË,Ö4cÀw&l^Z\eÑpjin�^cupjr&]3l^akpyË
_hX�Å#c�q#akc�Z\Z\cHË©X#e�e\_kcuw6mÒv[l#w6ed_hc�Ý=cuq^iÈghgkijgkq¾ÝhX^Zdc�Ë©akt=l#g�l^akv�tk_LrLZ\iy]uX#p9ijgLedakijedijl^g*{�oS_kc�Ýkakpg��lnm�e\_kc�ËTiyZ Ó
]3ahZ[Zdijl^gôijg/ÇbcH]uedijl#g ¼ _hX^Z&ÝBcHcugïe\láËTcuw&l^ghZ\edv`Xnedc�e\_kcÄc��bakijÅ�XnpjcHgh]3c,lnm�ed_kc�¿hcurLgkw¾X#gïXnghËâÇL]`_kv<;l^ËkiÈghq#cuv
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fIg©¿�ijq^akv\c&��ßT�=Ö)c�tkpjl#eÑed_hc�edv`XngBZdw&iyZ[Zdijl#g2Xnw&tkpjijedahËkc=o � X#Z'X¾mÒakgh]3e\ijl#g©lnm�e\_kc�w&l^w&cugLedakw¡�5Ê�lnmÌe\_kc

thXnv[ediy]3pjc'X^ZÌije)]uv\lbZ\Z\cHZ�e\_kc�]3l#pjpjiyZdijl^g�v\cHq#ijl#g(�nmÒl#v4Å�Xnv[iÈl^ahZ�Å�Xnpjakc�ZÌl#m(ed_kc�_kcuijq^_be�lnm(ed_hc�t=l#edcHgLediyXnp=Zde\cutzÏ Ñ {�fIg
ed_kc�çhq#ahv\c#�/e Ñ �Te\_kc��LijgkcHediy]Ñcughcuv[q#r�lnmQX�thXnv[ediy]3pjcÑÝ=l#akgBË¾ijg¾Xng2iÈgkçhgkijedc�Z��bahXnv[c'Ö4cupjp=tBl^edcugLe\ijX#phl#m9pjcugkq^ed_��B�
ZdcHe\Z�ed_kc�cugkcHv\q^r,Z[]uX#pÈc#{�x�cuv[_hX#thZÑed_hc�w&l^Z\e�Z\edv[ig�bijgkq�v[cHZ\akpje'ijg©ed_kc�çhq^akv\c�ijZ�ed_hX#e�tkv[cH]uiyZdcHpÈr2Xne�e\_kc�Å�X#pjakcHZ� Ê ����W����h�^Ö)c4çhghË�t=cuv\mÒcH]ue�tkv\l^ÝhXnÝhiÈpjijeIr'mÒl^v�edv`XnghZ\w&iyZ\Z\ijl#g*�<o���� �n{ Ù pyZ\l�X^Z�c3ÛTt=cH]3e\cHËU�bÖÑ_kcug6� Ê Ý=cH]3l^w&cHZ

� ¼



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

pi/L 2 pi/L 3 pi/L 4 pi/L 5 pi/L 6 pi/L

T
ra

ns
m

is
si

on
 P

ro
ba

bi
lit

y 
--

>

k_c # -->

Scattering from a Potential Barrier
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¿�ijq^akv\c��HßkÉÌo9v`XnghZ\w&iyZ\Z\ijl#g�x�v[l#ÝBXnÝkijpjijedijcHZ�X^]3v[l^Z[Z)X&Z��bahXnv[c�t=l#e\cugLediyX#p=ÝBXnv[v\ijcuv
Å#cuv[r�pyX#v\q^cn�9e\_kc¾tkv[cHZ\cugh]uc&lnmSed_kc�ÝhXnv[v\ijcHv�Ý=cH]ul#w&c�ZÀpjcHZ[ZÀXnghË pjcHZ[ZÀZ\iÈq^gkiÈçB]uX#gLe3�9Z\lÄed_hX#e�ed_hc¾edv`XnghZ\w&iyZ\Z\ijl#g
tkv\l^ÝhXnÝhiÈpjijeIr�X#tktkv[l^X#]`_hcHZ�akghiÈeIr&X#e�pyXnv[q#c��?Ê)v\cHq^X#v[ËTpjc�Z\Z�l#m(ÖÑ_kcue\_kcuvJ�?Ê4iyZ�Xne4l#ghc�lnmQed_kc�v\c�Zdl^ghXngB]3cHZu{ Ù Z4Ö)c
iÈgB]3v[cHX#Z\cSed_kc�_kcuijq^_be�l#m*ed_kc�ÝhXnv[v\ijcHvu�^X^Z�Ö4c'Ö)l^akpyË�c3ÛTtBc�]3eu�Le\_kc'e\v[X#ghZdw&iyZ[Zdijl^g�tkv[l#ÝhX#ÝkijpÈijeIr�mÒl^v�pjl�ÖáÅ�Xnpjakc�Z�lnm�5Ê�ËTcH]uv\c�X#Z\cHZ4v[X#tkiyËTpjrn{ Ù Z'X�]3l^ghZ\c��bakcugB]3cn�Te\_kcÀv\c�Zdl^ghXngB]3cHZ4Ý=cH]ul#w&c�Å#cHv\r&ghX#v\v[l�Ö��kX#ZÑZ\cucHg2ijg,ed_kc�çhq^akv[cn{
¥ NPO ÿ��'�§¦ ��¨Y��® þ �©�J©À�N��«?������ÿ[Sª©8®`�B©I©����3���«ª�«?������ÿ[S ©8®��4©I©��l�3���¬Þÿ��k�P®«ª¯ ���©��ÿ��Q���±°á���I©8®`�B©I©����3���
k�¶~· óÜÃ�ºJ¹[½%ÅÇÆlî~À�²�Æ>¼*À~¹�º8òTï�ðJ½BÃrÃ�»s¿	Æ>¼s¼sÃr½%À~º-ÉÇ¿	Ãrº¼*Ã�½%»
õ9cueQahZQgkl�Öå]3l#gBZdiyËTcHv9Z\]HXne\edcuv[ijgkqSmÒv[l#w XÑtBl^edcHgbe\iyXnp#ÖÑije\_�ed_kv[cuc)ËTiyZde\akv\ÝBXngh]ucHZu��Z\ah]`_�X#Z9ed_kc4ed_hv\cHcUm�Ó�mÒahgh]3e\iÈl^ghZ
lnm9Z\edv[cugkq^ed_´³�ijg&¿�ijq#akv[c����L{�oS_hc�Z\]HXne\edcuv[ijgkq�Xnw&thpÈije\ahËTcHZ�mÒl^v4X�tBl^edcugLe\ijX#p/Ï&Î2ÒUÐ���³´mbÎ(ÒUÐ[�hX^Z�ËTcHedcHv\w&ijgkc�Ë
mÒv\l^w�Zdl^pjakedijl#g�lnm�ed_kc�oSf\ÇbÚ��hXnv[c

ú � ��|�DÎ�� Î·�^Í^Ð

øæ� �|��|�DÎ�� å
ÖÑ_kcuv[c�� � �Y³!�? � � {�
ScH]uX#ahZ\c&ed_kcµm�Ó÷mÒakgh]uedijl#g iyZ�Z\rLw&w&cuedv[iy]��(e\_kc�Z[]uXne\edcHv\ijgkq©Xnw&thpÈije\ahËTcHZ�X#v\c&iyËTcHgbe\iy]uXnp
mÒl#vÑÝ=l#ed_�pjc3mÒedÓÌXnghË2v\ijq^_bedÓ�iÈgB]3iyËTcugB]3cn{�¿�ijq#akv[c�����Z\_kl�Ö'Z)mÒl#ahv'ËTiyXnq#v`Xnw¾ZÌmÒl#vSedv`XngBZdw&iyZ[Zdijl#g�ÖÑ_kiy]`_,ijpÈpjahZ\edv`Xne\c
ed_kc�m«Xnv'v[iy]`_kcuvÑÅ�Xnv[ijcueIr¾l#mÌËTiyXnq#v`Xnw¾Z4ÖÑ_kiy]`_�Ö4c�gkl�ÖNm«X#]3c#{ Ù pjed_kl^akq#_©e\_kcuv[c�iyZ'X�w�ah]`_�v\iy]`_kcHvÑÅ�Xnv[iÈcHeIrn�he\_kc
gbahw�Ý=cuv�lnmSed_hcHZ\c¾ËTiyXnq#v`Xnw¾Z'ijZÀZ\edijpjp�]3l^akgLe\XnÝhpÈc�X#Z�e\_kcurYÖ)cHv\c�ijgY¿�ijq#ahv\c,� ¼ {&oS_hc&w&cHXnghiÈghq�lnm4ed_kc&e\_kiy]��
pÈijgkc�Z4iÈg2ed_kc�ËkijX#q#v`Xnw�ÖÑijpjpBÝ=cÀc3ÛTtkpyX#iÈghcHË¾thv\c�ZdcHgbe\pjrn{
Ù q^X#ijg*�hÖ4c�ZdcHc`��X�tk_LrLZ\iy]uX#p(tkv[iÈgB]3ijtkpjc�e\l&l#v[q^X#gkijóuc�ed_kc�¿hcurLgkw¾X#g©Zdakw�{'oS_kc�v\c�ZdakpjeSÖÑijpjp(ÝBc�X&q#cHgkcuv`Xnp

mÒl#v[w ÖÑ_kiy]`_áiyZ�ijghËTcHtBcHghËTcugLe�lnm�ed_kc©gBXnedahv\c�lnm�ed_kc©e\_kv[cuc©Z\]HXne\edcuv[ijgkq ]3cugLe\cuv`Z3�SXnghËámÒl#v&ÖÑ_kiy]`_ôÖ)c�w¾X�r
q#cughcuv`Xnedc�Z\tBc�]3iÈçB]�v\c�ZdahpÈe[Z4Ýbr2ZdakÝBZde\iÈe\akedijgkq�ijg�tBXnv[ediy]3akpyX#v)Å�Xnpjakc�Z)mÒl#vÑed_hc8�^aBXngLedakw Xnw&tkpjijedaBËTcHZu{
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oS_kc'çhv`Z\e�eIÖ4l�ËTiyXnq^v[X#w¾Z�Zd_hl�ÖÑg�Xnv[c'thX#v\e)lnm9Xng2ijgTçhgkijedc�ZdakÝBZdc:�^ahcugh]uc�lnm9ËkijX#q#v`Xnw¾Z�ÖÑ_kcHv\c�ed_kc�thX#v\e\ij]upjc
v\iy]3lT]`_kcHe\Z�Xng�Xnv[Ýkijedv`Xnv[r�gLakw�Ý=cuv�lnmBe\ijw&cHZ�ÝBcHeIÖ)cHcug�ed_kc4çhv`Z\e�eIÖ4l�ÝhXnv[v\ijcHv[ZQXnghË�ed_kcHg�e\v[X�Å^cupyZ�ËTijv\c�]3edpjr�X#]uv\lbZ\Z
edl¾XngBË�e\_kl#akq^_2e\_kcÀed_hiÈv`Ë2ÝhXnv[v\ijcHvu{�oS_kc�Zdahw�lnm�ed_kiyZÑZ\akÝhZ\cueÑl#m�ËTiyXnq^v[X#w¾ZÌiyZ¶ es· ù � ø � ø � ø�
£ø`Î � ú � únÐ � ø � ø�
Ðø`Î � ú � ú#Ð � � ø � ø�
�ä�ä`ä� �iø � ø�
£ø`Î � ú � ú#Ð � ø�
£ø`Î � ú � ú#Ð � � ø�
�ä`ä`ä�� � ø� e � � øHå
ÖÑ_kcuv[cÑed_kc¸e � m«X#]3e\l#vÌÖ4c'v[cH]ul#q#ghiÈóHc4X^Z�ed_hc�]3l^w&tkpjcue\c4¿BcurLgkw¾X#g�Z\akw mÒl#v�e\v[X#ghZ\w&ijZ[Z\iÈl^g�X#]uv\lbZ\Z�e\_kc'çhv`Z\e�eIÖ)lÝhXnv[v\ijcHv[Zu{SoS_hc�tk_LrTZdiy]HXnp*v[cHX#Z\l#g�ÖÑ_Lr�Ö)c�Ö)cHv\c�X#ÝkpjcÀedl�m«X#]3e\l#v'e\_kiyZ'e\cuv[w l^ake�iyZÑe\_hXne�Xnpjp(tkv[lT]3c�Z\Z\cHZÑÖÑ_hij]`_
pÈc�X#Ë©e\l2e\v[X#ghZ\w&ijZ[Z\iÈl^g,X^]3v[l^Z[Z'e\_kc�ed_kv[cuc�ÝhXnv[v[iÈcHv[Zu�Bghl2w¾X#ededcHv�_hl�Ö ]3l^w&tkpjij]HXne\cHËU�=ÝBcHq#ijgÄÖÑijed_EX2Z\c��bakcHgh]3c
ÖÑ_kiy]`_2]uX#v\v[ijcHZ)ed_kcÀtBXnv[ediy]3pjc�X^]3v[l^Z[Z�e\_kc�çhv`ZdeSeIÖ4l�ÝBXnv[v\ijcuv`Zu{�oS_kc�Z\akw	l#m�X#pÈpUl#mQed_hcHZ\c�Ý=cuq^ijgkgkijgkq�thXnv[e\Zu�¹e � �ijZ)]3pjcHX#v\pjrÀe\_kc�Z\akw"lnm(X#pÈpBÖ4X�rTZ�ijg&ÖÑ_kiy]`_&Ö4c'w¾X�r�]uv\lbZ\Z�ed_kc�çhv`ZdeÌeIÖ4l�ÝBXnv[v\ijcuv`Z�XnghË¾ed_kcHv\cumÒl#v[c'w�aBZdeÌÝ=c�e\_kc
¿hcurLgkw¾X#gEX#w&tkpjijedahËTc�mÒl#v�edv`XnghZ\w&iyZ\Z\ijl#gÄX#]uv\lbZ\Z�e\_kc&eIÖ4l�çhv[Z\eÀeIÖ4l©ÝhXnv[v\ijcHv[Z�ÅLiÈcHÖ)c�ËYX^Z�Xng iyZ\l#pyXne\cHËÄahgkije3�
_kcugh]ucÑed_kcÑghl#e\X#edijl#g�e � { Ù pjpked_BXne�Ö4cSX#v\cÑËTl^ijgkq�iyZ�]`_hX#gkq#ijgkq�l#akv�ÅbijcHÖ³lnmUed_kc'Z\rTZde\cuw�XnghË�ije\Z�mÒakghËhXnw&cugLe[Xnptkv\lT]ucHZ[Zdc�Z3{�7Yc�Xnv[c�ghl�ÖïÝBcHq#ijgkgkijgkq�e\_kc�]3l#gBZdiyËTcHv�ed_hc�t=l#e\cugLediyX#pBX#ZS]ul#ghZ\iyZde\iÈghqÀlnm9eIÖ4l�Z[]uX#ededcHv\cHv[Zu�^e\_kc�çhv`Zde
ÝBcHiÈghq�e\_kc�çhv`ZdeSeIÖ4l�m�Ó�mÒakgB]3edijl^ghZSe\Xf�#cug�X#ZSX�akghiÈeÑX#ghË�e\_kc�Z\cH]3l^ghË2ÝBcHiÈghq�e\_kcÀed_hiÈv`ËnmsÎSmÒakgh]3e\ijl#g*{
fIgEe\_kc¾e\_kijv[Ë XngBË�mÒl^akv[ed_³ËTiyXnq^v[X#w¾Z�l#m4¿�ijq#ahv\c����L�Qe\_kc�]3l^w&tkpjcue\c�thv\lT]3c�Z\Z\cHZ�l#mSX#pjp�tBlbZ\Z\ijÝkpjc�ÖSX�rTZ�edl

edv`XnghZ\w&ije4X^]3v[l^Z[Z)e\_kcÀçhv`Z\eÑeIÖ)l�ÝhX#v\v[ijcuv`Z4X^ZÑX�akgkijeÑiyZSijghËTiy]uX#edcHË2ÝLr�X�Å#cHv\r�ed_kiy]���pjijgkc#{4Çbah]`_©X�gkl#e[Xne\iÈl^g�iyZ
Zdl^w&cuedijw&c�ZÑv\cumÒcuv[v\c�ËÄe\l,X^Z�XÐ3�cA4Ha�a`4�3�0�&%'y4`cA$fh`'20id�&�iÈgYw¾XngLrbÓ÷Ý=lTËTr�tk_LrTZdiy]uZu{8
Sr©ahZ\iÈghq2e\_kiyZ�ghl#e\X#edijl#g(�Ue\_kc
ËTiyXnq#v`Xnw¾ZÌiÈg2¿�iÈq^akv[cHZ'���b{ ¼ X#ghËÄ���b{ ~�gkl�ÖNZdcHv\Å^c�e\l�v[cutkv[cHZ\cugLe)eIÖ)l�ËTiÈ×=cHv\cHgLe)ijgTçhghiÈe\c�Z\akÝhZ\cue[ZSlnmQËTiyX#q#v`Xnw¾Zu{
oS_kc�edl#e[Xnp[�bahX#gbe\akwÞX#w&tkpjijedahËTc�Z'l#m4e\_kcHZ\c�eIÖ)l�ZdahÝhZdcHe\ZÀX#v\c�q#ijÅ^cugÄÝLrÄe\_kc&tkv[lLËkah]3e�lnmSed_hc�pyX#ÝBcHpjZ�ijgYe\_kc
ËTiyXnq#v`Xnw��/e � � ú � a`ú¸a � ø)X#ghËne � � ú � a�ø � ú � ø�a � ø`�hv\c�Zdt=cH]uedijÅ#cHpjrn{oS_kcÄiyËTcHX l#m�Zdahw&w&iÈghqEe\l#q^cued_hcuv�X#gâijgTçhgkijedcÄZ\akÝhZ\cue�lnm�ËTiyXnq^v[X#w¾Z�iÈgLe\l³Xåakgkije�e\l³tkv[lTËTah]3cYXågkcuÖ
mÒakghËkX#w&cugLe\X#pÌtkv[lL]ucHZ[Z�ÖÑijed_ ije\Z�l�ÖÑgÐ�bahXngLedahw X#w&tkpjiÈe\ahËTc�XnghË ËTiyX#q#v`Xnw?iyZ=�Lgkl�ÖÑgåX#Z6cA4`&/d�cH)9$�.10(º:$_'(0id_&h{
Ù Z)Ö)c�Zd_hX#pjpBZ\cucn�Tv[cugkl^v\w¾X#pjiÈó�Xne\iÈl#g�iyZ�X�Å^cuv[r�t=l�Ö4cuv\mÒakpBe\lLl#p=iÈg&l^v\qbXngkijóHiÈghq�ijgTçBgkijedc�Z\cue[Z�l#m9ËTiyXnq#v`Xnw¾Zu{9oS_kiyZ
ijËkcHX&iyZ'aBZdc�Ë©edl�ËTcHX#p9ÖÑijed_Y]3cuv[e\X#ijg©iÈgkçhgkijedijcHZ'ÖÑ_kiy]`_ÄXnv[ijZ\cÀijg��bahXngLe\akw6cupjcH]uedv[lLËkrbgBXnw&iy]uZu�ked_kc�ed_kcHl#v[r,mÒl#v
ÖÑ_kiy]`_2¿BcurLgkw¾Xng,Zd_BXnv[cHË2ed_kc�û�l#Ý=cup(tkv[ijóuc�ÖÑijed_ÄÇL]`_LÖÑiÈghq#cuvSXngBË,oQl#w&l^ghXnqbXÀijgY���#ßbÍL{
oS_kc¾ed_hc�ed_hiÈv`Ë XnghËEmÒl^akv[ed_áËTiyX#q#v`Xnw¾Z�iÈgï���2ÝBcHq#ijg³Xnghl#ed_hcuv�Z\c��bakcHgh]3c¾l#m'ËTiyXnq#v`Xnw¾Z�ÖÑ_kiy]`_ Ö4c¾w�aBZde

]3l#gBZdiyËTcHvu{�fIg�e\_kiyZ4Z\c��bakcHgh]3c#�hX�mÒe\cuvÑZdl^w&cu_kl�Öïw¾X#ghXnq^ijgkqÀedl�tBcHgkcue\v[X#edc�ed_hv\l^akq#_2ed_kc�çhv`Zde4eIÖ4l�m�Ó÷mÒakgh]uedijl#ghZu�
ed_kc2thXnv[ediy]3pjc�v[c#³hc�]3e\Z�l#gh]uc¾ln×µlnm'e\_kc�e\_kijv[Ë»m�Ó÷mÒakgh]3e\ijl#g*��ed_hcug³v[c#³hc�]3e[ZÀmÒv[l#w ed_kc2akgkije�]3l^ghZ\ijZ\edijgkq�l#mSe\_kc
çhv[Z\e�eIÖ4lCmsÎSmÒakgB]3edijl^ghZ3�ÌXnmÒedcuv�Z\l#w&c¾gLakw�ÝBcHv�l#m'v\iy]3lT]`_kcHe\Zu��X#ghËåe\_kcugáçhghXnpjpjr�e\v[X�Å^cupyZÀËTijv[cH]3e\pjrYX#]uv\lbZ\Z�edl
XnghË�e\_kl#akq^_Äed_hc�ed_hiÈv`Ë,ÝhXnv[v[iÈcHvu{ÑoS_kc�Zdakw lnmÌe\_kiyZ'ijgTçhghiÈe\c�]3l^pÈpjc�]3edijl^g2ËTiyXnq^v[X#w¾ZS]3pjcHX#v\pjr&ijgLÅ#l#pjÅ^cHZNd=ý� �=e\_kcXnw&tkpjijedahËkc�mÒl^v�v\c`³hcH]uedijl#gYmÒv[l#w e\_kc¾v[ijq#_Le�mÒv\l^w ed_hc¾v\cHgkl#v[w¾Xnpjijóuc�Ë�eIÖ)l¼m�Ó÷mÒakgh]uedijl#gEakgkijeu{ Ù pÈq^cuÝkv`Xniy]HXnpjpjrn�
ed_kiyZSthX#v\eSlnm�ed_hc�Zdakw�ijZ ¶ es· � � e � � ú � a#ú�a � ø�
�e � � ú � a#ø � ú � ø�a � ø�
Íä�ä`ä� e � � ú � a�Î(ú�
Ðø � ú � ø�
�ä`ä�ä}Ð�a � ø� e � � ú � d ý� � øHä
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k�¶2µ ]Íº-õJÃr½%»?¹�ºÎÍ8¹I¿	Ælî~À�²�Æ�¼BÀ~¹�º8òPÄ?º�¼*½B¹Iõ�¾-¿/¼BÀ|¹�º�¹[ÁLõ�À~»?¹[½%õ-Ã�½
@�gh]3c�ije'iyZÑahghËTcuv`Z\edlLlTË�ed_hX#e�ijg©Zdt=cH]uijX#p9ÝhX#ghËkZ�lnm�cugkcHv\q^r�cHpÈc�]3e\v\l^ghZÑw¾X�r¾tkv[l#tBXnq^X#edcÀe\_kv\l^akq#_ÄX#g©ijgTçhgkijedc
]3v[rLZ\e\X#p÷�4ije¾iyZ&ghX#edakv`Xnp�edláijg%�bakijv[c©X#Z&e\l³ÖÑ_hXne�_hXntkt=cugBZ�ijgïXåw&l#v[c©v[cHXnpjiyZ\ediy]�Z\ijedahX#edijl#gµÖÑ_kcugïe\_kcuv[cÄiyZ
ËTiyZdl^v[ËTcHv'ijgÄed_hc�]uv\rTZ\e\Xnp÷�BmÒl#v�iÈgBZde[Xngh]uc�ÖÑ_kcugYed_kc�Z\thX#]uiÈghq&ÝBcHeIÖ)cHcug�e\_kc�X#edl^w¾Z'iyZ�Z\pjijq#_Ledpjr¾ijv[v\cHq#akpyXnvSÖÑijed_
Zdw¾X#pÈp÷�#v`XngBËTl#w�tBcHv\e\akv[ÝhXne\iÈl^ghZu{�x)_kijp Ù gBËTcuv`Zdl^g¾Ö4l#g¾e\_kc-û�l#Ý=cupUtkv[iÈóHc'ijgÄ�H�L�#��mÒl^v�_kiyZ)ijgbÅ^cHZ\edijq^X#edijl#gBZQijgLedl
ed_kiyZSÅ#cHv\r&iyZ[Zdahcn{@�akv�v[cugkl^v\w¾X#pjiÈó�Xne\iÈl#g³Xntktkv[l^X^]`_®edlô]uv\rTZ\e\X#p'tkv[l#thX#q^Xne\ijl#gµw¾X��#c�Z¾Z\ah]`_âZde\ahËTijcHZ�cHX^Zdrµedlá]HXnv[v\rôl#akeu{7YcÄghl�Ö ]ul#w&tkake\c©ed_kcYv\cHgkl#v[w¾XnpjijóHX#edijlng�³hl�Ö'Z¾X^]u]ul#v`ËTijgkqYe\lïÎ·�#�bÐ�ÖÑijed_âXåZ\ijw&tkpjc,]ul#w&tkahedcuv&thv\l^q#v`Xnw
ÖÑ_kiy]`_�q#cHgkcuv`Xne\cHZ�Zdpjijq#_Le\pÈr,v`XnghËTl^wÕËTiyZdthpjX^]3cHw&cugLe\ZÑÝ=cueIÖ4cucHgYe\_kc&Xne\l#w¾Z�XnghËYed_kcHv\cumÒl#v[c�Z\pjijq#_Ledpjr2Ëki ×Ucuv[cugLe� È mÒl#v�cHX^]`_P��{�¿�ijq#ahv\c�Z��T�#{È�uÓI�k�n{}ß�Z\_kl�Ö ed_hc�v[cugkl^v\w¾X#pjiÈó�Xne\iÈl#g6³hl�Ö'Z'l#mÌed_kc�edv`XnghZ\w&iyZ\Z\ijl#g,Xnw&tkpjijedahËkc�mÒl#v
X�v`XnghËkl#w?]3v[rTZde[Xnp)Î�ÖÑijed_EXnedl^w&iy]ÀpjlL]HXne\iÈl^ghZÑÅ�Xnv[rLijgkq¾ÝLrz|���Í/Ï�Ð�Xne�tkv[cH]uijZ\cupjr,]3l#v[v[cHZ\tBl^ghËTijgkq¾cHgkcuv[q#ijcHZ'edl
ed_klbZdc�ijg2¿�ijq#ahv\cÀ�n|k{
¿�ijq^akv\c�Z��T�#{È�#� ~h�}Í,Z\_kl�Ö"ed_kc,eIrLtkiy]uX#pÌÝBcH_hX�ÅLijl#v�ijgåed_hc!{s$�,h{åoS_kcHv\c¾iyZ�Zde\iÈpjp�X�v[X#tkiyË Xntktkv[l^X^]`_ edl�e\_kc

l#v[iÈq^ijg*�bX#pÈe\_kl#ahq#_�ghl�Öâed_kc�X#tktkv[l^X^]`_¾iyZ4X�pjijededpjc�v[X#ghËTl#w�{�oS_kc�cupjc�]3edv[l#gBZ)Z\edijpjp*]uXnghgkl#e4tkv[l#thX#q^Xne\c�X#e4e\_kcHZ\c
cugkcHv\q^iÈc�Z�ijg,ed_kcÀqbXnthZu{
¿�ijq^akv\c�Z��k�n{Á�L� ¼ �}ßÄZ\_kl�Ö	ed_BXne�ÖÑijed_®ËTiyZdl^v[ËTcHvu�ÌcHÅ#cHgácupjc�]3edv[l#gBZ�ijgáe\_kc©Xnpjpjl�Ö)c�Ë cugkcHv\q^r ÝhXnghËhZ&]uXnghgkl#e

tkv\l^thXnqbXne\c2ijgµed_kcÄ]uv\rTZ\e\Xnp÷{ïoS_kc�³hl�Ö'Z&]urL]upjc,X#v\l^akghËôed_kc©l^v\ijq#ijgáX^Z�ÝBcumÒl#v[cn�SÝkake¾X#pÈpScHÅ#cugLe\ahXnpjpjråZdtkijv`Xnp
iÈgLe\l¾ije3{=
4r©Z\edahËkrbijgkq2_kl�Ö��bakiy]��LpÈr2ed_kc�Zdc�³hl�Ö'Z6C[m«Xnpjp�F�ijgbe\l�e\_kc�l^v\ijq#ijg*�=l#gkc�w¾X�r2ËTcHedcHv\w&ijgkc�e\_kc�eIrbthij]HXnp
w¾X�ÛTijw�akw ËTiyZ\e\XngB]3cSÖÑ_kiy]`_�X#g�cHpÈc�]3e\v\l^g�w¾X�rÀedv`X�Å#cHpLiÈg�ed_hcS]uv\rTZ\e\X#p�{�oS_kcHZ\cSv\c�ZdahpÈe[Z�Zd_kl�Öáed_hX#eÌXnpjpLcupjcH]uedv[l#ghZ
ÝBc�]3l#w&c�pjlT]uX#pÈijóHcHË�ijg�e\_kiyZSv[X#ghËTl#w7]3v[rLZ\e\X#p÷�TX�tk_hcugkl^w&cughXD�Lgkl�ÖÑg,X^Z Ù ghËkcuv`Zdl^g2pjlT]uX#pÈijó�Xnedijl^g*{
oS_kc Ù ghËkcuv`Zdl^gµpjlT]uX#pjiÈó�Xne\iÈl^g edcHX^]`_kcHZ�aBZ¾Xng®ijw&tBl^v\e[XngLe�pÈc�Z\Z\l#g®XnÝ=l#ahe&tkv\l^thXnqbXne\iÈl^g³ijg®ed_kcÄ]uv\rTZ\e\Xnp÷{

oS_kc�]3pyX#Z[Z\ij]HXnpBv\c�Zdakpje)mÒl#vÑe\_kc�edv`XngBZdw&iyZ[Zdijl#g�tkv[l#ÝBXnÝkijpjijeIr�e\_kv\l^akq#_,X&]3v[rTZde[XnpUlnm�Z\]HXne\edcuv[cuv`Z4iyZ)e\_hXneÑe\_kc�çhghX#p
tkv\l^ÝhXnÝhiÈpjijeIrÑiyZ*ed_hc�tkv[lTËTah]3eQlnmhX#pÈp#lnmked_hc�tkv[l#ÝhX#ÝkijpjiÈe\ijcHZBlnmh]3v[l^Z[Z\iÈghq)e\_kc)ÝBXnv[v\ijcuv`Zu{9ÇLl'pjl#gkq'X^Z(ed_hc�tkv[l#ÝhX#ÝkijpjiÈeIr
lnm*]3v[l^Z[Zdijgkq�cHX^]`_�Z[]uX#ededcHv\cHv�iyZ�gkl#e�cuÛTX^]3e\pÈr�l#gkc#�b]3pyX^Z\Z\iy]uXnpbed_hiÈg%�bijgkq�tkv[cHËTiy]ue\Z�ed_BXne�ijg&Xng�ijgTçhgkijedcÑ]uv\rTZ\e\XnpTe\_kc
çhghXnpBedv`XnghZ\w&iyZ\Z\ijl#gÀtkv[l#ÝBXnÝkijpjijeIr�ÖÑijpjpTÝBc�óucuv[lk{�7ï_hX#eÌiyZ�ËTiÈ×=cHv\cHgbe�ijg�ed_hc-�bahXngLedahw XngBXnpjrTZdiyZQijZÌed_hX#eÌÖ)cÑghl�Ö
w�ahZ\e�Z\akw?]3l^w&tkpjc3Û©Xnw&tkpjijedaBËTcHZSl�Å^cuv�X#pjpQ_kiyZ\edl^v\ijcHZu{�fIgÄe\_kiyZ�Z\akw?ijgÄt=cuv\mÒcH]ue�]uv\rTZ\e\XnpyZu�=X#e�ed_hl^Z\c�cHgkcuv[q#ijcHZ
iÈg2ed_kc�Xnpjpjl�Ö4cHËTe�$_&/3_a`�ked_kcHv\c�iyZ)cHgkl#ahq#_�]ul#ghZ\edv[ah]3e\ijÅ#c'ijgLedcHvdmÒcHv\cHgh]3c�iÈg2ed_kc�mÒl#v[ÖSXnv`Ë¾ËTijv\c�]3e\iÈl^g&edl�Xnpjpjl�Öôe\_kc
tkv\l^thXnqbXne\iÈl^g�e\l¾]3l#gLe\iÈgLakc#{
Sr�ijgLedv[lTËTah]uiÈghq�v`XnghËkl#w&gkc�Z\ZSijgLedl�ed_hc�]3v[rTZde[Xnp÷�kÖ)c�ËTiyZde\akv\Ý,ed_hijZ�]3l#gBZde\v\ah]uedijÅ#c
iÈgLe\cuv\mÒcuv[cugh]uc�Z\a*´¾]3ijcugLe\pÈr�e\l&pÈlT]HXnpjijóuc'e\_kcÀcupjcH]uedv[l#ghZu{
Ð QL�I©��9���'ÿ[�u��² ¦nÿ��kS Q!S8���À� OÒÑ �À�������l�#©8®3�N�`Ó ÔÖÕ ©�®P®�ÿ��s×��`S ©��l�3���
7Yc�]3l#gB]3pjahËTc�ÖÑijed_ÄX&Ý=cHX#akediÈmÒakpjpjr�Z\ijw&tkpjc�ËTcHv\ijÅ�Xne\ijl#g,lnmÌX&Å#cHv\r�m«Xnw&l^ahZÑXntkthv\l�ÛTijw¾Xne\iÈl^g�ËTakc�edl�7EcugLedóHcup÷�ÇÀv[X#w&cuv`Z�XnghËL
4v[ijpjpÈl^akijg�mÒl^v)e\_kc'mÒl^v\w"lnmQed_kc�cupjcH]uedv[l#gkiy]4ÖSX�Å#cÑmÒakgB]3edijl^g¾ijg�X�Å^cuv[r�Z\w&lLl#ed_&t=l#e\cugLediyX#p�{�oS_kc
ÝhX#Z\iyZ�mÒl#vÌl^akvÌXntkthv\lbX#]`_�ijZ�e\_hXneÌXÀZ\w&lLl#e\_�t=l#e\cugLediyX#pTw¾X�r�ÝBcÑÖ4cupjpkX#tktkv[l�ÛLijw¾X#edcHË�X#ZÌXÀZ\cuv[ijcHZ�lnm*Å#cHv\r�Zdw¾X#pÈp
Zde\cuthZ4lnmQÖÑijËked_n���kX#Z4¿�ijq#akv[c��^��Z\_kl�Ö'Z3{)Çbl�pjl#gkq�X#Z)Ö)c�X�Å#l^ijË�v[cuq^iÈl^ghZ�Z\ah]`_�X^Z Ø ×ÜÒ�× Ú ÖÑ_kcuv[c�ed_kc�Zde\cut
_kcuijq#_Le[Z�Ý=cH]ul#w&c�]ul#w&thX#v[X#ÝkpjcÑedl�ed_hc�Ëki ×Ucuv[cugB]3c�Ý=cueIÖ4cucHg2e\_kc�ed_kc�t=l#edcHgLediyXnp*XngBË¾edl^e\X#p=cHgkcuv[q#ijc�Z3�Led_kcHg2e\_kc
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¿�ijq^akv\cÀ�#�TÉ)Çbw&lLl#ed_2x�l#e\cugLediyXnp�Ø�iÈcHÖ)c�Ë�X^ZÑX�Z\cuv[ijcHZ4lnm�Z\w¾Xnpjp=Z\edcHthZ
v\c`³hcH]uedijl#g�]3lLc#´¾]uiÈcHgLe\Z'Z\ah]`_©X#Z�Î\�u~TÐ4XnghË�ije[ZSmÒl#v[ÝkiyËkËTcHg�X#ghXnpjl^q#akc�ijgÄÇLcH]3e\ijl#g ¼ {}ß�ÖÑijpÈp*Ý=c�Å^cuv[r2Z\w¾Xnpjp(XnghË
ed_kc�Z\edcHtktBc�Ë,tBl^edcugLe\ijX#p(X#]ue\ZSpjig�#c�e\_kc�Z\w&lbl^ed_2tBl^edcugLe\ijX#p*ÖÑ_kiy]`_�ijeSiyZÑZdakthtBlbZdc�Ë�e\l&w&iÈw&iy]n{
4c�]uX#ahZdc�e\_kc¾v[c#³hc�]3edijl^gEX#w&tkpjiÈe\ahËTc�Z�X#v\c&Z\w¾Xnpjp�ÖÑijed_kijgEed_kc�Zdc¾v[cuq^ijl#ghZu�9Ö4c&w¾X�r©iÈq^gkl#v[c&ËTiyXnq^v[X#w¾Z'ijgTÓ
Å#l#pjÅLijgkq'v[c#³hc�]3e\iÈl^ghZ�ÝBc�]uX#ahZdcSe\_kcur�q^ijÅ#c4gkcuq^pÈijq^iÈÝhpÈcÌ]ul#gLedv[ijÝkake\iÈl^ghZ(e\lÀed_kcSçBghXnpTv[cHZ\akpje3{�oS_kcScugLedijv[c)¿BcurLgkw¾Xng
ZdakwÕmÒl#v�ed_kc&thv\l^thXnqbXnedijgkq&ÖSX�Å#c�mÒakgh]uedijl#gEed_kcHgYv[cHËkah]3c�Z�e\l©X2Z\ijgkq#pjc�ËkijX#q#v`Xnw tkv[l#q#v[cHZ[Z\iÈghq&edl�ed_kc�v[ijq#_Le3{
¿�ijq^akv\c��#��q#ijÅ#c�Z�eIÖ4l�Zdah]`_,c3ÛkX#w&tkpjcHZu�^l#ghc�ijg,X�]upjX^Z\Z\iy]uX#pÈpjr�X#pjpÈl�Ö4cHË�v[cuq^iÈl^g�XngBË�e\_kc�l#ed_hcuvSijg2X�]3pyX#Z[Z\ij]HXnpjpjr
mÒl#v[ÝkiyËkËTcug,v[cuq#ijl^g*{
½)l#v[v\c�Zdt=l#ghËkiÈghq�e\l&ed_kc�Zdw¾X#pÈpUv[c#³hc�]3e\iÈl^g©Xnw&tkpjijedahËkcHZu�Le\_kc�e\v[X#ghZdw&iyZ[Zdijl^g�Xnw&tkpjijedaBËTcHZSX#]uv\lbZ\ZSe\_kc�Z\edcHthZ

iÈgôXnpjpjl�Ö)c�ËEX#ghËåmÒl^v\ÝhijËhËTcug³v[cuq^ijl#ghZ�Xnv[c2Xnpjw&lbZdeÀcuÛTX^]3e\pÈr l^gkcn{áoS_kc�Zdc�Xnw&thpÈije\ahËTcHZ�Xnv[c�ed_hc,v`Xne\ijlÄlnm�e\_kc
q#cul^w&cue\v\iy]'e\l�ed_kc�X#pÈq^cuÝkv`Xniy]Ñw&c�Xng,lnm�ed_kcÀÖSX�Å#c�Å#c�]3edl^v[ZSl^vÑËTcH]HX�r�]3l^ghZde[XngLe\ZSÝ=c3mÒl^v\cÀX#ghË�X�mÒedcHvÑcHX^]`_,Z\edcHt*�1 �sù�� � �bÎ ù� ÎE�sùq
T� � ÐdÐ�X#ghË 1 r�ù4r � �bÎ ù� Î�r�ùq
Yr � ÐdÐ`�Tv\c�Zdt=cH]uedijÅ#cHpÈr#{�Çbl�pjl#ghq�X^Z�ed_hc�Zde\cut¾Z\ijóucSiyZ�Zdw¾X#pÈp÷�5�sù� �� �l#vfrlùs �r � �bed_kc�Zdc'X#w&tkpjijedahËTc�Z�Xntktkv[l^X^]`_�akghiÈeIr#{>
Sc�]uXnaBZdcÑXnpjpTl#m=e\_kc'edv`XngBZdw&iyZ[Zdijl#g�m«X^]3e\l#v`Z�Xnv[c4ghcHXnv[pjr�l#ghcn�Ö)c�ËTl�ghl#e�cuÅ#cHgÄgkcHcHËÄe\l2pjiyZ\e'ed_kcHwÕc3ÛTtkpjiy]3ije\pÈr�iÈg�ed_kc�Xnw&tkpjijedaBËTc�mÒl#v�ed_hc�_kiyZ\edl^v\r#{�oS_kc�cugLe\iÈv[c�¿BcurLgkw¾Xng
ZdakwèmÒl#v�X Z\w&lLl#ed_µt=l#edcHgLediyXnpÑiyZ�ed_LahZ�Xntktkv[l�ÛTijw¾Xnedc�Ë ÝLrôXåZ\iÈw&thpÈc2tkv[lLËkah]3e&l#m�cHiÈe\_kcuv�tkv[l#tBXnq^X#edijgkqYl#v
tBcHgkcue\v[X#edijgkq�m«X#]3e\l#v`Z3{
fIg�ed_hc�]upyX#Z[Zdiy]uX#pjpÈr¾X#pjpÈl�Ö4cHË�]HX#Z\c�Ö4c�e\_kcugYçhghË�mÒl#v�e\v[X#ghZdw&iyZ[Zdijl^g2Ý=cueIÖ4cucHgYeIÖ4l�t=l#ijgLe\Z=�:ù�X#ghË�� � e\_kcmÒl#pjpjl�ÖÑiÈghq�Xnw&tkpjijedaBËTc e ß àHá � � ù � � ä�ä`ä � È Î ¼ |bÐ� Ó �nÔ T�Ù Ó �nÔ � Ù ä�ä`ä Ó �gÔ@Ú Ù� Ó � ßgÔ T9Ù � Ô � Ù ��Û�Û�Û Ô@Ú Ù á� Ó �4Ü~Ý �Ý T Ô:ß¤Õ átÞ Õ å

ÖÑ_kcuv[cÀijg,e\_kc�pyX#Z\eÑZde\cut©Ö4cÀ_hX�Å#cÀghl#edc�Ë,ed_hX#e'ijg,e\_kc�pjijw&ije�lnm�ijgTçhghiÈe\cupjr&ghX#v\v[l�ÖNZ\edcHthZ3�Bed_kc�cuÛTtBl^gkcugLe��dahZ\e
ÝBc�]3l#w&cÀe\_kc�Ê'ijcHw¾Xngkg�Zdahw�mÒl^v�ed_hc�ijgbe\cuq^v[X#p*lnm��=Î2Ò*Ð � Ö �_�YÎ(Ì�ÎÐÏ�Î(ÒUÐdÐ��s �U{'oS_kc�]upjX^Z\Z\iy]uX#pÈpjr�mÒl#v[ÝkiyËkËTcug
]uX#Z\c�mÒl#pjpjl�Ö'Z�X&Z\ijw&iÈpyX#v�pÈl^q#iy]�� e ß>� á � � ù � � ä`ä�ä � È Î ¼ ��Ð
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� Ó Ù � T9Ù Ó Ù � � Ù ä�ä`ä Ó Ù � Ú Ù� Ó Ù ß � T9Ù � � � Ù ��Û�Û�Û � Ú Ù á� Ó Ù Ü Ý �Ý T � ß¤Õ á\Þ Õ å
ÖÑ_kcuv[c´rÌÎ(ÒUÐ � Ö �_�YÎEÏ�Î(ÒUÐ�ÎwÌ�ÐA�? �U{©oS_kc&m«X^]3eÀe\_kc¾ÖSX�Å#c�tkv[l#q#v[cHZ[Z\cHZ�X#ZÀX#gåiÈgLe\cuq#v`Xnp�l#m4e\_kc¾pjlT]uXnp�ÖSX�Å#c
Å#cH]uedl^vI�UÎ2ÒUÐSl#v'ËTc�]uX�r¾]3l^ghZ\e\XngLe�r�Î2ÒUÐSijZSe\_kcÀ_kc�Xnv[e4l#mQe\_kc�7�Ç�
NX#tktkv[l�ÛLijw¾X#edijl#g*{
oS_kc�7�Ç�
/Xnthtkv\l�ÛTijw¾Xne\ijl#g&X#]uedahX#pÈpjr�q#lLc�ZSl#gkc�Z\edcHt2mÒahv\e\_kcuvH�BXngBË2ijeSiyZScHX^Zdr&mÒl^vÑahZÑe\l&l#Ýke[Xnijg�e\_kcÀmÒakpjp

c3ÛTtkv[cHZ[Zdijl#g({�oS_kcÀaBZdahX#p(c3ÛTtkv[cHZ[Z\iÈl^g&mÒl#v�ed_kc�7�Ç�
 Xntktkv[l�ÛTijw¾Xnedijl^g�q^ijÅ#cHZ)ed_hc�Å�Xnpjakc�lnm�ed_kc�ÖSX�Å#c�mÒakgh]uedijl#g
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