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@BADC�EGFIHKJMLNPO!QGRTS F OUS H
V,W�XZYD[]\_^U`#aDbdce^Ufgbh^�i<^UYD\!j

k [DfDclbnmpoT^!bnmDfDclbUq�rtsufDcevw^U`nx_ce\zy
{�k [DfDclbnm�|~}D�D�T�#�

J S FI�*A]CZ� N]� �*ADHTH
V,WwXZY][D\_^U`#aDbdce^Uf�bd^�i<^UYD\Gj
�)� cef~�D[D`n�wmps#fDcevw^�`_x_ce\zy
��� cef��][D`_��mt� �)�<{w��� �Ds'�

� Ng����S C���C S�O��
V,W�`_Y�Ww`�q�\_^��B��i
a~ce^UXZ^�fDx � �

{
k [DfDclbnm {w� �D���#�

�K�' �¡D¢D£T¤�¡

¥ fKq=¦,qGyw^Uxnclq�f*§�`�q�X¨^U©,Ww`_ªP�«©¬^p��c­v�^ZqMY]`_cefgbdceYDre^ � qwbUbdW�[Df~\�W�§+mDW�© � WwXpq�cef~®
xnYg^!bhc°¯Pb#YD`nc­W�`)ª~fDW�©#re^ � ��^¬xn[gbnm�q�x�c­X¨Yg^�`z§I^!bh\�q�fgq�rey~\_clb � WwXpq�cef±\nmD^UWw`nce^Ux¬bUq�f��g^
W�YD\_ceX�q�rer­y�cefgbhWw`_Y�Ww`dq�\n^ � cef~\_W¨fD^U\z©,Ww`nª�x�W�§¬reWDbUq�rerey�®²\n[DfD^ � [DfDce\_xG³'�~yMbnmDW~Wwx_cefD�
qpxnYg^Gbdc´¯µbZq�`�bnmDce\_^!bh\_[D`n^¶q�f � �~y=q�Y]YDrey�cefD�MqpxnYg^Gbdc´¯µb�\n`�q�cefDcefD�p`n^U�wceXZ^�ftjZ·<[D`
X¨^U\_mDW � YD`_W�v�^ � xn[gbUbd^Uxnxz§I[]r¸cef¹W�vw^U`dbdWwX¨c­f]�M\_mD^ � q�\�q � ^d¯µbhc­^�fgbdyºY]`_Ww�]r­^�X»cef
qprlq�`_�w^h®²xdbUq�re^�q�YDYDreclbUq�\nceWwf¼\_W � ^�v�cexn^�qpfD^�[D`�q�r'bdWwf~\_`nWwr�§IWw`
qpmDWw\
recefD^�`_W�r­recefD�
X¨c­rerzj ¥ \MqwbnmDce^Uvw^�x�cef�\nmDcex�q�YDYDreclbUq�\nc­W�fKx_ce�wfDc´¯µb�q�f~\_reyKmDce�wmD^�`�qwb�bd[D`�q�bdyB\_mgq�f
W�YD\_ceX�q�rer­y�®z\_[Df]^ � xn\�q�f � q�` � q�r­��Ww`nc­\nmDXZx#xn[gbnm½q�x+x_ce�wX¨Wwc � q�rP��qwbnª~YD`_W�Ygq��~q�\_ceW�ft�
q�f � Ww[D\nYg^U`¾§IWw`nXZx,\_mD^�x_\�q�\_^d®zW�§¿®²\nmD^d®_q�`_\#xnWwre[D\nc­W�ftj

À Á�ÂBÃ=Ä¹ÅºÆ�ÇBÈ=ÃÉÁDÅºÂ

Ê ^Gq�`_f]c­f]�ZcefMbdWwfDf]^!bd\_ceW�fDcex_\+fD^U\z©,Ww`nª�x+\zy~YDclbUq�r­rey�`n^!Ë�[Dce`_^Ux±Xpq�f~y�\_`dq�cefDcefD��^dÌgq�XZYDre^Ux'q�f �
`_^�r­ce^Ux�XZWw`n^)Ww`Tre^Uxnx)^dÌDYDreclbdce\_rey+Wwf
x_WwX¨^¬ª~cef � W�§tÍUÎ�Ï~Ð_ÑwÒhÐzÓIÒTYD`n^d§I^U`n^Ufgbd^<�Dclq�xTx_[�b_mZq�x±Ô_X¨cefDc´®
X�q�rDq�`�bnmDce\n^!bd\_[]`_^UÕpÖz�#[DX¨^Uremgq�`n\!�D× �w{w{]ØwÊ ^'V,[]f½ÙhÐ�Ñ�Ú°Ûl��× ��� } Ø�Ü ^Uce�w^Uf � �D× ��� × Ø cef~\_^U`,q�reclqwÝ
Ww`,q+x_X¨W�W�\_mDf]^Ux_x#bdWwf]x_\_`dq�cef~\¬W�Yg^�`�q�\nWw`<Ö²Þ«Ww���wceWZÙdÐ¬Ñ�Ú°Ûl��× ��� }wÝ����D[D\ � W~^Ux,fDWw\�X�q�ª�^¬[]x_^+W�§
^dÌDYDreclbdce\¬`n^UYD`n^Ux_^Uf~\dq�\_ceW�fDx'W�§ � W�X�q�cef~®zx_Y�^!bdc´¯µb,Y]`_ceWw`,ª~fDW�©#re^ � �w^�j ¥ §�\_`dq�cefDcefD� � q�\�q�cex � ^d¯D®
bdce^Uf~\!�~re^!q�`_fDcefD�
q<§I[Dfgbh\_ceWwfgq�rDX�q�YDYDcefD�+cef � [gbh\_cevw^Urey±XpqGy±fDW±reW�fD�w^U`��g^<§I^!q�x_ce�Dre^w��©#mD^U`n^!q�x
\_m]c­x#XpqGy�xn\_cererP�g^+\nmD^�bUq�x_^±©#mD^�f���[Dc � ^ � �~y � W�X�q�c­f
ª~fDW�©#re^ � ��^wj)V,Wwf~\_`nWwrerecefD��q
`_W�rer­cefD�
XZcerer)cexZq�fK^dÌgq�XZYDre^ZW�§�qMrlq�`n�w^d®zx�b�q�re^M`_^Gq�r´®²©,Ww`nr � q�Y]YDrecßb�q�\_ceW�fº©#mD^U`n^M\_`dq�cefDcefD� � q�\dq¼cex
vw^�`_ypx�bUq�`�bd^�q�f � f]Wwcex_y~�Dy�^U\#\_mD^�`_^
^dÌDc­xn\'X�[gbnm¨`_^d¯gf]^ � �P\nmDWw[D��mpx_\_cerertv�^U`_ypq�YDY]`_WGÌDceX�q�\n^w�
q�f�q�rey~\_clb�X¨W � ^Urex�\nmgq�\
mgqGvw^p��^U^Ufàq�YDYDrece^ � §�Ww`�\_m]^�Y�q�x_\ � ^!bUq � ^Ux�q�f � ^UX��gW � y*Xpq�f~y
yw^Gq�`_x�W�§¬^dÌDY�^U`_ce^Uf�bd^pc­f¼\_m]c­x+Ygq�`_\ncßbh[Drlq�` � WwXpq�ceftj k [gbnm*cef=\nmD^�x_Y]c­`nce\¸W�§ � ÌDYDrlq�f�q�\_ceW�f~®



¦,q�x_^ ��Ê ^!q�`nfDcefD�¨ÖIx_^�^w�~§IW�`¬^hÌ]q�XZYDre^w� k ce\�bnmD^Urer¬ÙhÐ Ñ�Ú´Ûl�g× �w{��DØ~k cef�\nWwf*ÙdÐ Ñ�Ú°Ûl��× ��{�� ÝU��©#mD^U`_^
� W�X�q�cef¨ª�f]W�©#r­^ � �w^
cex¸q�Y]YDrec­^ � \_Wp�w^�\¸vwq�rec � ��^UfD^U`dq�rec��!q�\nc­W�fDx#§�`_WwX W�fDreyMq
§I^U© \_`dq�cefDcefD�
^dÌgq�X¨YDre^Ux!��©¬^'bdW�fDx_c � ^�`¬q�f�q�fgq�rey�\nclb)X¨W � ^UrDq�x¬q�f�ceXZY�^U`¾§I^!bd\ � WwX�q�cef¸\nmD^UW�`_y�§I`_W�X�©#mDclbnm
\_m]^¸\n`�q�c­f]c­f]� � q�\dq+cex�Ôn^dÌDYDrlq�cefD^ � Õ�ÖIxn^U^�q�rexnW�aDbdW�\_\±ÙdÐ Ñ�Ú°Ûl��× ��� × Ø ¦�^U`_�~q � q�fDWMÙdÐ Ñ�Ú°Ûl��× ��� } Ø
oT^!bd[gbhc ÙhÐ Ñ�Ú´Ûl�'× �w� }�ÝUjºsux_cefD�ºq¼¦¬qGy�^Ux_clq�fº§�`�q�X¨^U©,Ww`_ªP�«©¬^MbdW�fDx_c � ^�`Zcef�a~^Gbd\_ceWwf��É\_mD^
WwY]\_ceX�q�rt`_^�x_Y�WwfDxn^�W�§ f]^U\z©¬W�`_ª~x
c­f*\nmD^�YD`n^Ux_^Uf�bd^MW�§#fDW�c­xn^�Wwf*\nmD^Uce`±cefDYD[D\G��q�f �*� ^U`ncevw^w�
cefZa~^!bd\nceWwf��Dje×w��q+§²q�XZcereclqG`�reWDbUq�r­c��U^ � fD^U\z©,Ww`_ªZq�`�bnmDce\_^Gbd\_[D`n^�Ö k W�W � y=ÙhÐ Ñ�Ú°Ûl��× ��{w� �]× �w� }wÝ�j
¥ fºa~^!bh\_ceWwf	�Dj
�D�«©¬^�xnmDW�©�mDW�© � WwXpq�cefMª~fDW�©#re^ � ��^�bUq�f*�g^¨`_^!q � cerey=cefgbdW�`_Y�Ww`dq�\_^ � cef~\_W
\_m]c­x+reWDbUq�rec��U^ � fD^U\z©,Ww`_ªp�~y=q�YDYDrey~c­f]�Zq�x_Y�^!bdc´¯µb
\n`�q�c­f]c­f]�Z`_^��wceXZ^Uf«j'o#mD^�x_^
`_^Uxn[Dre\_x±©,^U`_^
q�Y]YDrec­^ � q�x)Ygq�`n\TW�§tq+YD`_W��d^!bd\)\nW � ^Uv~cex_^'q>fD^U[D`dq�rgbdW�f~\_`_W�rD§�Ww`)q<mDWw\)recefD^,`_W�r­recefD�<XZcerer²�Gq�f � �
cef�a~^Gbd\_ceWwf � �)©,^ � ^Ux�bd`nce�g^¼^dÌDYg^�`_ceXZ^Uf~\dq�r#`_^�x_[Dre\_x¨©#mDclbnmºcef � clbUq�\_^p\_mgq�\�cefgbhWw`_Y�Ww`dq�\nc­f]�
� W�X�q�cef�\nmD^UWw`nce^Ux±bUq�fM\n[D`_fÉWw[D\<\_W���^�cef � cexnYg^Uf]x�q��]r­^>§IWw`'bdW�fDfD^!bh\_ceWwfDcexn\¸f]^U\z©¬W�`_ª~x'\nW��g^
x_[�bUbd^Uxnxz§I[DrTcef � c�
�bh[Dre\¬^Uf]�wcefD^U^U`ncefD� � WwXpq�cefDxGjTÖ²a~^�^�q�rex_W
`_^h§I^U`_^�fgbd^Ux<§IW�`#WwfD^<W�§�W�[D`#XZW�`_^
� ^U\dq�cere^ � Ygq�Y�^U`nx!j Ý

� Ã����ÉÅ Ä	�pÃÉÁDÈ �	��� ÅºÇ�ÂàÆ � ÃMÁ]Å Â
����� ��� � �"!�J$#&%ZJ('±�$)G� � '±�+*pJ �
Ü ^±q�YDY]r­ypq�¦¬qGy�^Ux_clq�fp§I`�q�XZ^U©,Ww`nª�\_W�xny�xn\_^UX¨x'©#mD^�`_^
\_mD^±\n`�q�c­f]c­f]� � q�\�q�c­x'q�x_xn[DXZ^ � \nW
��^���^UfD^U`dq�\_^ � §I`_W�X \_mD^
\_`n[D^�X¨W � ^Ur-,«�P©#mDclbnmMce\_xn^Ur´§¬cex±bdWwfDxnc � ^U`_^ � \nW���^ � ^U`_cev�^ � §�`_WwX
q � W�X�q�c­f¼\_m]^UWw`ny/.
\_mgq�\�cex±`n^UYD`_^�x_^Uf~\_^ � q�x�q¨§I[Df�bd\_ceWwf«j=a~cefgbd^¨\_mD^¨XZ^!q�x_[D`n^UXZ^�f�\nx±cef
Ww[]`�q�YDY]r­clbUq�\_ceWwf*q�`n^Zv�^U`_y*fDW�cex_y*q�f � bdre[Dxn\_^U`n^ � �,©,^�\_W~Wwª¼\_mDcex�q�x±\nmD^ZY�q�`�q � ce�wX bUq�xn^w�
q�f � q�x_xn[DXZ^<\_mD^±qwbh\_[gq�rtcefDYD[D\1032 ¥ �54+\_W���^±q±f]Wwcex_y¨vw^U`nx_ceWwfpW�§TWwfD^+W�§�q�x_X�q�rergf~[DX���^U`
Ö76ÉÝ+W�§#YD`_W�\_W�\zy�Y]cßb�q�r)cefDYD[]\±vw^!bh\_Ww`nx�89;:�<>=�=>=?< 89A@ 2 ¥ � 4 ©#mD^�`_^Z\nmD^Zf]Wwcex_^�cex±q �D� c­\ncevw^
©#c­\nm
bdW�vwq�`_clq�fgbh^�X�q�\n`_c´ÌCB+jpo#mD^ZbhWw`_`n^Ux_Y�Wwf � cefD�*\_`n[D^ZW�[D\_YD[]\±vwq�re[D^UxD,PÖ 89 : Ý <�=>=�=?< , Ö 89 @ ÝE2 ¥ �
q�`n^ q�x_xn[DXZ^ � \_Wp�g^ � cex_\n`_ce�D[D\n^ � q�`_W�[Df � \nmD^
vwq�re[D^Ux+x_[]�w�w^�x_\_^ � ��yp\nmD^ � WwX�q�cefZ\_m]^UWw`ny��.GÖ;89;: Ý <>=�=>=?< .GÖ;89A@ ÝF2 ¥ �5ÖIvwq�`_clq�fgbh^HGJIK�LAM�NOL ÝUj�o#m~[DxG�t^Gqwbnm*YgW�cef�\+cef¼\_mD^�\n`�q�cefDcefD� � q�\�q3P»³
QR Ö 8S M <UT M Ý ØWV Q5× <�=>=�=A<?XZY cex¸bdW�fDx_c � ^�`_^ � \nW��g^
�w^Uf]^U`�q�\_^ � q�xu§IWwrereW�©#x!³ 8S M cex#Ww�D\dq�cefD^ � �~yx_^�r­^Gbd\_cefD�*W�fD^ZW�§¸\_m]^ 89U[ q�f � q �D� cefD�\�U^U`_W�®²X¨^!q�f¹fDWwcexn^Z©#ce\_mKbdW�vwq�`ncßq�fgbd^3B+�¬q�f � T M cex�w^�fD^U`�q�\_^ � �~y=q �D� cefD�Z�±q�[Dx_xnclq�f]�U^U`_W�®²X¨^!q�fÉfDWwcex_^
©#ce\_mMvwq�`_clq�f�bd^HGJI4?^?_`^ \nWa, Ö 89 [ ÝUj : Ü ^� ^U\n^U`_X¨cefD^+\_mD^
x_y~x_\n^UX�b x#`n^Ux_Y�WwfDxn^Hc Ö 8S Ý#\_WZq�fpc­f]YD[D\ 8S \_W���^±WwYD\nceX�q�r�©#ce\_mp`_^�x_Y�^!bd\±\nW\_m]^¸^hÌ�Y�^!bd\dq�\nc­W�fMW�§T\_mD^�x�Ë�[gq�`n^ � ^U`n`_W�`+Ö kMk a � ®²^�x_\_ceXpq�\_^GÝU³

c
Ö 8S Ý#³
Q�dfe�gih(V`jNAk?lmon p Ö_ÖO,PÖrq _ Lts�u Ýwv/x�Ö 8S Ý_Ý Iiy P < 0zQ 8S Ý =
o#mD^¼^dÌDYg^Gbd\�q�\_ceWwf%cexZ��cevw^UfB�~y|{ @M�} :�~ Örq _ LAs�u Q�89 M y 0�Q 8S Ý � p Ö_ÖO,PÖ;89 M Ý�v�x�Ö 8S Ý_ÝAI y P�ÝUj¦,qGyw^Ux�b~o#mD^UWw`n^UX8x_\�q�\_^Ux#\nmgq�\ ~ Ö`q _ LAs�u Q 89 M y 0"Q 8S Ý�Q��PÖ`0"Q 8S y q _ Lts�u Q 89 M Ý�� ~ Ö`q _ Lts�u Q89 M Ý��J�PÖr0�Q 8S Ý�j's#f � ^U`'\nmD^�q�x_xn[DXZY]\_ceWwf¨\_mgq�\¸q�rer 89 M q�`n^±^!Ë�[gq�rerey�receªw^Urey~�~x_ceXZYDrec´§Iy~cefD�+\_mD^� ^U`ncevwq�\_cev�^'W�§)\nmD^+^dÌDYg^!bh\�q�\nceWwfMy~ce^Ur � x

c
Ö 8S Ý�Q { @M�} : � Ö`0"Q 8S y q _ Lts�u Q�89 M Ý���� M{ @M�} : �PÖr0�Q 8S y q _ LAs�u Q�89 M Ý
�t���o�����������O�F���A�������O�t���; O�?¡D O�£¢¤�;¥�����¦¨§O©«ª�ª�¬>­���¦�¡D®¨�;�;¯5�?°D§O©;ª>ªE©«­t±f²�³� �¥-�¤�U´ ���i���r��µU�� O�����¦o¶f³��?¦��?�+��·-¡E�
¸��U�O�?¦o ����r�����O�¹�;º��?�� O���£�o°o�f�� O���?�r���¹�O�f�;�?� ²o°¨»���º���¦�»¨���O�t·��?�O�?¦��?�  O�+�o°o�f�> O���U�O�?� O�i�� ����O�5�t���>�O�?�1 O�£ O���5¡���´+�?��¦( O���?�>�O°�¼



©#mD^U`n^+� M ^GËw[�q�rex p ÖO,PÖ 89 M Ý y P�Ý��PÓlÛIÙ�Û)\nmD^+^dÌDYg^!bh\_^ � vwq�re[D^'W�§ , Ö 89 M Ý,�wcevw^Uf¨\_mgq�\¬\nmD^+\_`dq�cefDcefD�� q�\�q<cex)^dÌgqwbd\nrey i
j � x_x_[]XZcefD�+\_mD^#cefDY][D\)fDW�c­xn^#\_W+��^¸�±q�[Dx_xncßq�f q�f � B+��[Df]r­^�x_x,Ww\_m]^U`_©#cex_^
fDW�\_^ � � \_Wp�g^ � clq���Wwfgq�rz� B�Q Ö�� M�� GJIM Ý :�� M�� � � 4 �P\nmD^�Y]`_Ww��q��Dcerece\zy � ^Uf]x_ce\zyMW�§10 [Df � ^U`+\_mD^
q�xnx_[DX¨YD\_ceW�fZ\_m�q�\1q _ Lts�u ^!Ë�[gq�rex 89U[ c­x#��cevw^Uf¨��y

�PÖ`0"Q 8S y q _ LAs�u Q 89 [ Ý�Q ×
Ö7�
	PÝ 4�� I � y B y : � I ^dÌDY
� v ×� Ö 8S v�89 [ Ý _ B�� : Ö 8S v�89 [ Ý��

©#mD^U`n^ y = y cex�\_m]^ � ^U\n^U`_X¨c­f�q�f~\!j o#mD^MWwY]\_ceX�q�r)`_^UxnYgW�fDx_^*\nWºq�fKcefDYD[D\ 8S bUq�fKfDW�©8�g^
©#`_ce\n\_^UfMq�x

c
Ö S Ý�Q { @M�} : ^hÌ�Y���v :I Ö 8S v�89 M Ý _ B � : Ö 8S v�89 M Ý��1�>� M{ @M�} : ^dÌDY���v :I Ö 8S v 89 M Ý _ B � : Ö 8S v�89 M Ý�� = Ö�×GÝ

� Ë�[gq�\_ceWwfp×'bdW�`_`_^�x_Y�Wwf � x,\_W
q'f]^U\z©¬W�`_ª�q�`db_m]c­\n^!bd\n[D`_^+©#ce\_m¨6 �±q�[]x_x_clq�f ¦,q�xnc­x,�D[Df�bd\_ceWwf]x
Ö²��¦¬�«x�Ý
bd^Uf~\n^U`_^ � q�\ 89 [ <�� Q�× <>=�=�=U< 6*�P^GqwbnmºW�§ ©#mDclbnm*mgq�x�qp©#c � \_m/G M < V Q × <�=>=�=A<�� �
q�reW�fD�M\_m]^ V ®²\nm � c­X¨^UfDxnc­W�ft�Tq�f � q�f*Ww[]\_YD[D\�©,^Uce�wm~\ � [ j o#mDcex q�`�bnmDce\_^!bh\_[D`n^�cex
ª~fDW�©#f
\_W���cevw^+x_X¨W�W�\_m�§I[Dfgbd\nceWwfMq�YDY]`_WGÌDceX�q�\nceWwfDx,Ö²Þ«W��w�wceWMÙdÐ'Ñ�Ú´Ûl�t× �w� } Ø x_^�^�q�rex_WZÞ�rßq�\_\G�P× �w� }wÝ��
q�f � \_mD^*f]Ww`_Xpq�rec��U^ � `_^�x_Y�WwfDxn^¼§I[Dfgbd\nceWwf ÖIYgq�`_\_ce\nc­W�fDcefD��®z\_W�®²W�fD^!Ý
©#q�xpfDW�\_^ � ^!q�`nrec­^�`Zcef
x_\n[ � ce^Ux)�~y k W~W � y�ÙhÐ�Ñ�Ú´Û#Öd× �w{�{ �~× ��{w� �D× ��� }wÝ \_W±��^#��^UfD^d¯µbhcßq�rg\nW+fD^U\z©,Ww`_ª
Y�^U`z§IW�`_Xpq�fgbd^�j
V#q�`nv~c­f]�º[DYàq�f�cefDYD[D\¨x_Ygq�bd^*cef~\_W*m~y~Yg^U`dË�[gq � `nclbdx*ÖI\zy~YDclbUq�rer­y¹m~y�Y�^U`n^Urer­ceYDxnWwc � x¨Ww`+�d[Dxn\
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XZ^Gq�fDxGj�·<[D`¨\�q�xnªº©#q�x�\nmD^U`_^h§IWw`n^M\_W*YD`n^ � clbd\¨\_mD^p`_W�rer­cefD�É§IW�`�bd^pWwfK\nmD^M�gq�x_cex�W�§+fDcefD^
cefDYD[D\�vwq�`_clq��]r­^�x�r­ceª�^Z\_^�XZY�^U`�q�\_[D`n^=q�f � `_WwrerecefD�MxnYg^U^ � �'xn[gbnm�\_m�q�\�q¼xn[D�Dxn^!Ë�[D^Uf~\MbdWwf~®
vw^�f�\nceWwfgq�rtmDce�wm�®²YD`n^!bdcex_ceW�f¶bhWwf~\_`nWwr)bUq�f¼Ëw[]cßbnª~reyZ`n^!qwbnm¼\_mD^±��[gq�`dq�f~\_^�^ � `nWwrerecefD��\nWwre^U`dq�fgbd^
��^d§IWw`n^±X�[gbnm�W�§¬q�YDrlq�\n^¸cex#reWwxn\!j
o#mD^¼x_\dq�\_^h®²W�§l®²\nmD^d®_q�`n\Zx_W�re[D\_ceWwf \_Wº\nmDcexZYD`nWw�Dre^UX�cexpq*Ygq�`�q�X¨^U\_^�`_c��U^ � q�fgq�rey~\_clb¨XZW � ^�r
\_m�q�\�bhWwfDxnc � ^U`_xMf]c­f]^MYDm~y~x_clbUq�r+^Uf~\nc­\nce^Ux�q�x�cefDY][D\�q�f � X�q�ªw^Ux�[]x_^¼W�§�q*m~[D��^=f~[DX���^U`
W�§±\dq��D[Drlq�\_^ � bdW~^?
�bdce^Uf~\nxZ\_m�q�\�q�`_^Mq � q�YD\n^ � x_^�Ygq�`dq�\_^�r­y¹§IW�`�^Gqwbnm�X�q�\_^U`nclq�r#q�f � ^!q�b_m
\_m]cßbnª~fD^Uxnx±bdrlq�x_xGj,o#mD^±x_W�re[D\_ceWwfpcex#ª~fDW�©#fp\_W¨�wcevw^+Wwf]r­yZq�YDYD`nWGÌ�ceXpq�\_^<YD`_^ � clbd\_ceWwf]x¸q���Ww[]\
\_m]^>q�bd\_[�q�rP§�Ww`�bh^w�gq�f � q�re\_mDW�[D�wm¨\_mD^+W�f~®²recefD^+bdWw`n`_^!bd\nceWwfDx+�~y�\_mD^�mDce�wm~®zYD`_^Gbdcex_ceWwfpbdWwf~\_`nWwr
q�`n^±�w^�fD^U`�q�rer­y¨x_[f
�bhc­^�f�\#\nW�`_^!q�bnm=\nmD^+`_WwrerecefD�
\_Wwre^U`dq�fgbh^w��\_mDcex#YD`nW�bh^Ux_x+fD^!bh^Ux_xdq�`_cereyM\dq�ªw^�x
XZW�`_^T\_ceX¨^w�G\_mD^,©¬W�`_xn^¬\nmD^¬Y]`_^ � clbd\nceWwf
c­x���`_^Uxn[Dre\_cefD�#cef�q<© q�x_\n^)W�§gX¨Ww`n^)W�§g\nmD^,�g^U��cefDfDcefD�
W�§#qZxn\_^U^�r°®zYDrlq�\n^wj��D[]`_\_m]^U`_X¨Ww`_^��tq�f~yMceXZY]`_W�vw^�XZ^Uf~\,c­f¼\_m]^ q � q�YD\dq�\nc­W�fM\_^Gb_m]fDclËw[]^Ux±©#cerer
q�rexnW'x_m]Ww`_\n^Uf�\_m]^¬cefDce\_clq�r­c��!q�\_ceWwf<YD`_WDbd^�x_x�§IWw`Tq'`nWwrerecefD�#XZcererz�d©#mDclb_m�bd[D`n`_^Uf~\nr­y�\�q�ª�^UxTx_^Uv�^U`�q�r
XZW�f~\_mDx,�g^GbUq�[Dxn^�W�§�\nmD^±Y�W�W�`#�w^Uf]^U`�q�r­c��!q�\_ceWwfMq��Dcer­ce\nc­^�x¬W�§�\nmD^±q�YDY]r­ce^ � X¨^U\_mDW � \_W�Ww\nmD^U`
\_m]cßbnª~fD^Uxnx¸bdrlq�x_x_^�x'Ww`#xn\_^U^�r�Ë�[gq�rec­\nce^Ux!j
o#mD^ � q�\dq<§IWw`�Ww[D`,x_ceX�[Drlq�\nceWwfDxP©#q�x � `�qG©#f
§�`_WwX�q+`nWwrerecefD�+XZcererw\_m�q�\,© q�x)�g^�c­f]��cefDxn\�q�rere^ �
q�\#\nmD^±\nc­X¨^#W�§)Ww[]`#^dÌDYg^U`nceXZ^Uf~\_xGj ¥ \#cefgbdre[ � ^ � XZ^!q�x_[D`n^UXZ^Uf~\nx,§IWw`'q�`_Ww[]f � �w}w} � c+�P^U`_^Uf~\
x_\n^U^Ur)Ë�[gq�rece\_ce^Ux Ø W�fDrey�q>§I^U©%Ë�[gq�rece\_ce^Ux,©¬^�`_^±`n^UYD`_^�x_^Uf~\_^ � XZWw`n^'\nmgq�f¼×!}w}
\nceXZ^UxGj
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� b�bdWw` � cefD�*\_W¼\_mD^p`n^Ux_[Dre\nx�c­fKa~^!bd\nceWwf �]�¬qÉfD^U\z©,Ww`nª*W�§¸\nmD^px_Y�^!bdc´¯g^ � reWDbUq�rec��U^ � q�`db_m]c°®
\_^Gbd\_[D`n^�© q�x'\n`�q�cefD^ � ©#ce\_m � q�\�q¶Ö²q�`n\_c´¯µbdclq�r­reyDÝ,�w^�fD^U`�q�\_^ � §I`nWwX \_m]^ � W�X�q�c­f�\nmD^UW�`_y=q�f �
� q�\�q � ^U`_cevw^ � §I`nWwX8Wwf~®zrecefD^+XZ^!q�x_[D`n^UXZ^Uf~\nx!j<o#mD^±`_^�X�q�cefDcefD� � ^Uxnce�wf*bdWwfDxnc � ^U`�q�\_ceWwf]x#§IW�`
q�`dbnmDce\_^!bd\n[D`_^<x_^Ure^!bh\_ceWwf¨©¬^U`n^#�gq�xn^ � Wwf�\nmD^#^dÌD\_^�f�\,\_W+©#mDclbnm�q+fD^U\z©,Ww`nª±mgq � \nmD^'bUq�Ygqwbdce\zy
\_W�`n^UYD`n^Ux_^Uf~\±q�fpcefDxn\�q�f~\ncßq�\_ceWwf�W�§�\nmD^�q�f�q�rey~\_clb#X¨W � ^UrtÖ�Ww[D` � WwX�q�cef�\_mD^UW�`_yDÝU³
o)q��Dre^+×,x_mDW�©#x)\nmD^¸q�YDYD`nWGÌ�ceXpq�\_ceW�f+^U`n`_Ww`,W�§PYgq�`_\_ce\nc­W�fDcefD��®z\_W�®²W�fD^¬q�`�bnmDce\_^!bh\_[D`n^Ux#©#ce\_m � c´§l®
§I^U`n^Uf~\ � ^U��`_^U^Ux#W�§t§I`n^U^ � W�X�Wwf¨\_mD^�c­`#bd^Uf~\n^U`_x�bD©#c � \_m]x!jTo#mD^+vwq�`nclq�fgbd^�x¬W�§t\_mD^±�±¦,�«x¬©,^U`_^
^Uce\_m]^U`'q�rer�^!Ë�[gq�rtq�f � fDW�\ q � q�Y]\_^ � Ö²��¦¬�«x#©#ce\_mpbdWwfDxn\�q�f�\#©#c � \nmDx�Ý��~Ww`#q � q�YD\_^ � cef � cev~c � ®
[gq�r­rey
§IW�`'q�rer�bh^Uf~\_^U`nx�Öz�±¦,�tx<©#ce\_mMxnYDmD^U`ncßb�q�r)q � q�YD\�q�\_ceWwf�ÝU�~Ww`+q � q�YD\_^ � cef � c­v~c � [gq�rer­y�§IW�`
q�rer)bd^Uf~\n^U`_xZq�f � ^�vw^U`ny=cefDYD[]\ � c­X¨^UfDxnc­W�f ��re^!q � cefD��\nWMqGÌDclq�rereyZWw`nce^Uf~\_^ � m~y~Yg^�`_^UrereceYDx_W�c � x
Ö²��¦¬�«x'©#ce\nmM^Urerec­Y]x_Wwc � q�rtq � q�YD\�q�\_ceWwf�ÝUj % ^U\z©,Ww`nª~x'©#ce\_m�Ô¾§I[DrerPm~y~Yg^U`dË�[gq � `nclbdÕ��±¦,�«x!�]§IW�`
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��¦¬�«x'©#ce\nmZYgq�`_\_ce\nc­W�fDcefD�
bdWwf]x_\�q�f~\#©#c � \_mDx }]j |~} �Dje×
x_YDm]^U`_clbUq�r�q � q�YD\dq�\_ceW�f }]j­× { ×wj"!
^Urerec­Y]x_Wwc � q�rpÕ }Dj } ��� }Dj |g×

��¦¬�«x'f]W�Ygq�`_\nc­\nceWwfDcefD� }]j {$# # j �
kÉÊ Þ }]j ��{ � j |

o)q��Dre^�×w³ � YDYD`_WGÌDceX�q�\_ceWwf¨W�§¬q�fÉc­f]x_\�q�f~\_clq�\nc­W�fZW�§¬\_mD^ � WwXpq�cefZ\nmD^UWw`nyP³#reW�b�q�rec��U^ � q�`db_m]c°®
\_^Gbd\_[D`n^Ux
Ö²�±¦,�«x�Ý<q�f � q
fD^U\z©,Ww`_ª¨©#ce\_mpx_ce�wX¨Wwc � q�r�m]c �]� ^Ufp[DfDce\_x+Ö kMÊ Þ�ÝUj
©#mDclbnmp\_mD^±bdW�vwq�`_clq�fgbh^¸Xpq�\n`_c´Ì cex,fDW�reWwfD��^U` � clq��wW�fgq�rz��©¬^�`_^±q�rex_W
\_^�x_\_^ � ���D[D\#Y�^U`z§IW�`_X¨^ �
bdre^!q�`_rey*©¬W�`_xn^w�¬q�YDYgq�`n^Uf~\_rey � [D^p\_W¼\_W~WMXpq�f~y � ^U��`_^U^�xZW�§#§�`_^U^ � WwX=jÉo#mD^p\�q��Dre^Zx_m]W�©#x
\_m�q�\±\nmD^ZfD^�\z©¬W�`_ª~x�©#ce\nm%Ô_^UrereceYDx_W�c � q�reÕ��±¦,�«x�Y�^U`¾§IWw`nXZ^ � ��^Ux_\Gj*V,Wwf~vw^U`n�w^Uf�bd^p\_ceXZ^
W�§
\_m]c­x<\zy~Yg^
W�§¬f]^U\z©¬W�`_ªp©#q�x¸q�rex_W�§�Ww[Df � \_WZ��^
x_[DY�^U`_ceW�`!j+o#mD^
\�q��Dre^�q�rex_W���cevw^Ux<\_mD^�bdWwX�®
Ygq�`�q�\ncevw^±f~[DX���^U`_x<§IW�`'\z©,WZW�\_mD^U`
q�`�bnmDce\n^!bd\_[]`_^UxG³��±¦,�«x¸©#ce\nmDWw[D\<fDWw`nX�q�r­c��U^ � `n^Ux_Y�Wwf]x_^
§I[Df�bd\_ceWwfºq�bnmDce^Uvw^ � xnce�wfDc´¯µbUq�f~\_reyMreW�©¬^�`�qwbUbh[D`�q�bdy � ^�vw^Uf¹c°§#\_m]^Uy=m�q � §²q�`±XZW�`_^�bd^Uf~\_^U`nx
ÖIY�^U`¾§IWw`nX�q�f�bd^+c­x,�wcev�^Uf�§IW�`'q±f]^U\#©#ce\_m { ×+bd^Uf~\_^�`_x�Ý ��\_mgq�fM\_mDW�x_^±©#ce\nmZYgq�`_\_ce\nc­W�fDcefD��q�f �
Wwf]r­y¼× � bd^�f�\n^U`_xGj's#xncefD��[DYM\nW$�w}w}
X¨cer­rec´Wwf�x�q�XZYDre^<YD`_^Uxn^Uf~\�q�\_ceWwfDxG��x_ce�wX¨Wwc � q�r]fD^U\z©,Ww`_ª~x
\_`dq�cefD^ � ©#c­\nm�x_\dq�f � q�` � �gq�b_ª~YD`nWwYgq���q�\_ceWwfBÖ²�u[DXZ^�r­m�q�`_\MÙhÐ�Ñ�Ú°Û¿�¸× �w{�� Ý�qwbnmDce^Uv�^ � q*yw^�\
reW�©¬^�`#r­^�vw^Ur � � ^UxnYDce\_^±\nmD^±[Dxn^�W�§�©,^Uce�wm~\¾®²^UreceXZcefgq�\_c´WwfpÖ Ê ^�V,[Dft�«× ��� }wÝ��gq�f � q�f=q�fgq�rey~x_cex
W�§#\_m]^ � q�\dq�b x'^Uce��^Uf~vwq�re[D^
x_Y�^!bd\_`n[DX»\nW�W�YD\_ceX¨c���^±\_mD^�re^!q�`_fDcefD�p`dq�\_^¨ÖIxn^U^�q�rex_W Ê ^�V,[Dft�
× ��� ×GÝUj)o#m]^±cef � clbUq�\n^ � f~[DX��g^�`_x'q�`n^+§IW�`'fD^U\z©,Ww`nª~x'©#ce\_mpWwY]\_ceXZc��U^ � f~[DX��g^�`_x#W�§)mDc �D� ^Uf
[DfDce\nx!j
o#mD^±vwq�re[D^<§IWw` 
É© q�x � ^U\n^U`_X¨c­f]^ � qwb�bdWw` � cefD��\_W¨^!Ë�[gq�\nc­W�f � c­fMa~^Gbd\_ceWwf]�Dj
��q�x 
$Q%} = {]Ø
\_m]^=fDW�cex_^Mcef�W�[D`Mq�YDYDreclbUq�\_ceWwf�bdW�[Dr � �g^¼^!q�x_cerey�^�x_\_ceXpq�\_^ � �#x_cefgbh^=\nmD^U`_^*q�`n^=X�[]r­\nceYDre^
XZ^Gq�x_[]`_^UX¨^Uf~\_xP§�Ww`t^Gqwbnm�cefDYD[D\«YgW�c­f~\TqGvwq�cerlq��Dre^)q�f � \_mD^#`n^Urecßq��Dcerec­\zy<W�§g\nmD^ � WwXpq�cef'\nmD^UWw`ny
cex+ª�f]W�©#ftj � YDYDrey~c­f]�Z\_m]^ � ^Ux�bh`_ce�g^ � \_`dq�cefDcefD�¨`_^U��c­X¨^UfM\nW�\nmD^��±¦¬� ®_q�`db_m]c­\n^!bd\n[D`_^¨©#c­\nm
^UrereceYDx_W�c � q�rPq � q�YD\�q�\_ceWwf¨r­^ � \nW�Y]`_WwX¨cex_cefD�±`n^Ux_[Dre\nx!³
�«ce�w[D`n^'×)xnmDW�©#xT\_mD^,YgW�cef�\nxtcef�q�Ô_x_reclbd^UÕ<\_mD`nWw[D��m qux_Y�^!bdc´¯µb�YgW�cef�\«cef±\_mD^,cefDYD[D\«x_Ygq�bd^w³«\_mD^
XZ^Gq�x_[]`_^UX¨^Uf~\_x!��\_mD^�§IWw`dbd^'q�xTce\TcextYD`n^ � clbd\_^ � �~y±\_m]^ q�fgq�rey~\_clb�XZW � ^Ur~q�f � \_mD^#f]^U\z©¬W�`_ªPj ¥ \
bUq�f���^+x_^U^�fM\_mgq�\#\_mD^+fD^�\#^dÌDmDce�Dce\_x,§²q�c­r´®zx�q §I^#�g^�mgqGv~c­W�`!³«ce\#x_\_clbnª~x'bdreWwxn^Urey�\_W�\_m]^>q�fgq�rey~\_clb
XZW � ^�r�cef�`n^U�wceWwf]x)©#mD^U`n^'fDW � q�\�q+cex¬qGvwq�c­rlq��Dre^wj ¥ § � q�\�q+Y�Wwcef~\_x)q�`_^¸qGvwq�cerßq��Dre^)q�f � xn[D�w��^Ux_\



�«ce�w[D`n^±×w³TÞT`_^ � cßbh\_ceWwf�W�§µ\nmD^'`nWwrerec­f]�#§IW�`�bd^#�~y
\_mD^#xn\�q�\n^d®zW�§l®z\_mD^h®¾q�`_\,XZW � ^Urz�G�~y±\_mD^<fD^U[D`dq�r
fD^U\z©,Ww`nªP�Dq�f � \_mD^+XZ^Gq�x_[]`_^ �¨� q�\dq±Y�Wwcef~\_x#q�x#q+§�[Dfgbd\nc­W�fZW�§�\_m]^¸cefDY][D\�� xnmD^U^U\#\nmDclb_ª~fD^�x_x!��b
q�f � � \n^UXZY�^U`�q�\_[D`n^wj�b
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�±q�[Dx_xncßq�f�sufDce\_x 
(Qà} = { × { × �
�±q�[Dx_xncßq�f�sufDce\_x 
(Qà} = | |�× ×�|
kMÊ Þ � j � � je×

o)q��Dre^ �D³)�#^�rßq�\_cevw^<ceXZYD`nW�vw^UX¨^Uf~\)W�§T\_mD^±f]^U[D`�q�rtfD^�\z©¬W�`_ªZxnWwre[D\nc­W�fDx#©#ce\_m¨`_^UxnYg^!bh\¸\nW�\_mD^
x_\dq�\n^d®²W�§l®z\_mD^d®_q�`n\#XZW � ^Urz³«Wwfp\_m]^¸\n`�q�c­f]c­f]� � q�\�q�q�f � W�f�\nmD^±bd`_W�x_x¾®²vwq�r­c � q�\_ceWwf¨x_^U\Gj

q � c+�P^U`_^Uf~\,§IW�`�bd^��D\_m]^UfM\_m]^¸f]^U\z©¬W�`_ªpXZW � c´¯g^�x)ce\_x#Ww[]\_YD[D\#cef � ce`_^Gbd\_ceWwfpW�§�\_m]^ � q�\dqDj
o)q��Dre^$�Éx_mDW�©#x
\_WÉ©#mgq�\
^dÌD\_^Uf~\�\nmD^ZfD^�[D`�q�r#fD^U\z©,Ww`_ª*X¨^U\_m]W � Y�^U`¾§IWw`nXZ^ � xn[DYg^�`_ceWw`�\nW
\_m]^ bd[]`_`_^�f�\nrey=q�YDY]r­ce^ � x_\�q�\_^d®zW�§¿®²\nmD^d®_q�`_\+X¨W � ^Ur)Özbd`_W�x_xz®zvwq�rec � q�\_^ � XZ^!q�fgÝUjuo#mD^�f~[DX���^U`nx
cef � clbUq�\_^,\_mD^#`n^Urlq�\_cev�^¬ceXZY]`_W�vw^�XZ^Uf~\PW�§P\_m]^#XZ^!q�f±x�Ë�[gq�`_^ � ^U`n`_W�`)W�§P\_mD^#f]^U\z©¬W�`_ª
x_W�r­[]\_ceWwf
©#ce\_m�`n^Ux_Y�^!bd\<\_W�q�f�WwYD\nc­Xpq�rerey�®²\n[DfD^ � q�fgq�rey~\_clb�XZW � ^Urzj � re\_mDW�[D�wm�\nmD^ � q�\�q+xn^U\,© q�x¬v�^U`_y
x_Y�q�`_xn^ q�f � fDWwcexny��]c­\#©#q�x<fD^Uv�^U`_\nmD^Ure^Ux_x+xn\_cerertY�Wwx_xnce�Dre^±\_W���c­v�^±q���^U\_\n^U`+YD`_^ � cßbh\_ceWwftjuo#mD^
^��P^!bd\#cex¬q�r­xnW+x_mDW�©#f�c´§�q � c+�µ^�`_^Uf~\,vwq�re[D^,§IW�` 
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