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KMLONPNRQ+SUT)VXWZY�[]\^[`_aY�b4cdbJegfh[�ije8kBl`mJionjp�q mr_anobtsuY�mJf�v�q bUwJ[�cd_hb;p-[xbts�[^bJe=_aYy[^\^btfh_zv-bU{g[`qae�|�i�l`mJion}k
p�q mr_anobts~_h[�l Y+s�no�4|y[�f 3�� e)|�fa[�c�nos�_aYy[xl�bts�_h[��4_�bJeHm��J[�s�[`q mJiFp�|�s�c�ij[�fhbti�|y_anjbts�no_Zv�qab�w4noc�[�fZe�bJq�bJp��h[�l�_
fhv+mJl�[dl�b4bJq c�nos�mr_h[�f�bJq�bJpy��[�l�_�e8[�mr_a|�qa[�f`��l`mJ\^[`q#mR[���_h[`q njbJq�mJs�c�n�s�_h[`q nobJq�bJq nj[�s�_amr_anjbts�v+mrq mJ\^[`_h[`q#f`�
mJs�cP\^b�cy[�iof�bJ_aYy[`q^fh��fh_h[�\�mr_an�l�[`qaq bJq f�mJf]{g[�ioi 3 WZYy[`q [`e8bJqa[J��p-[�l`mJ|�fh[�bJeZnj_afX�+[���njp�noionj_��J�Onj_]\�m���p-[
|�fh[�c;n�s�fa_h[`qa[`by�+\]|�ij_an}k�e�q mJ\^[zfh��fh_h[�\�f`�y[`�Jbt\^bJ_anobts�l�bt\^v+|�_amr_anjbts�f`��[`_al 3 W�Y�nof�l Y�mrv+_h[`qZ�tnjwJ[�fZm]p�q no[`e
nos�_hqab�c�|�l�_anjbts�nos�_hb�_aYy[�v�q nos�l`nov+ij[�bJeXfa[�ije�kBl`mJi�njp�q mr_anjbtsM�H[�\^v+Y�mJf nj�`[�f�fhbt\�[~bJez_aYy[~v�qabJp�ij[�\�f�{�Y�n�l Y
mrqa[�mJfafhb�l`nomr_h[�cP{�nj_aY�nj_`��mJs�cPcy[�\^bts�fa_hq mr_h[�f�{�nj_aY�v�q#mJl�_anol`mJi=c�mr_amu_hb�{�Y�mr_�[���_h[�s�_]�J[`bt\^[`_hqa�PmJs�c
sy[`_�{?bJqa��c�[�fanj�ts�{�noi�iynosy�+|y[�s+l�[g_aY�[�cy[`_h[`q \�n�s�mrp+noiono_B�XbJe-_aYy[�fa[�ije�kBl`mJi�njp�q mr_anjbts�v�mrq mJ\^[`_h[`q f 3)� nos�mJi�ij�J��m
fh��fh_h[�\ _h[�fa_H{�noioiyf YybU{D_aY�[�Y�nj�tY^mJl`l`|yq#mJl��^v¡[`q e8bJq \�mJs�l�[%bJe�fh[�ije8kBl`mJionjp�q mr_an�sy��¢Z¢�£�kBl`mJ\^[`q mxfh�4fa_h[�\�f 3
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® nos+l�[�v+YybJ_hbJ�Jq#mJ\�\^[`_hqa��Y+mJf�mJio{gmU�4f�p-[`[�sul�bts+l�[`q sy[�c¯{�nj_aY�v�qa[�l`nofh[]\^[�mJfa|yq [�\^[�s�_afz|�f nosy��n�\�mr�J[�f`�
_aYy[^mJl`l`|yq mr_h[�l`mJionjp�q mr_anobtsubJe?_aYy[�fh[�s�fabJq fz|�fh[�c°Y�mJfzp-[`[�s��MmJs�cdfh_an�ioiOn�f`��bJe?\�m��hbJq�l�bts�l�[`q#s 3�� sd_aYy[
l`mJfh[�bJe�m¯fanosy�tio[�e8q#mJ\^[�l`mJ\�[`q mufa[�s�fhbJq~±�v+YybJ_hbJ�Jq mrv�Y�nol�bJq�bJv�_hbrk�[�io[�l�_hqabts�nolU²�_aYy[�|�s�cy[`q#ij�4n�sy���J[`brk
\^[`_hq n�l`mJiF\^b�cy[�iMe�bJq�v+qab4l�[�f fanosy��n�f%_aY�mr_�bJe)v¡[`q#fhv-[�l�_anjwJ[�v�qab��h[�l�_anjbts¯mJs�c~_aYy[]mJfafhb�l`nomr_h[�cuv�qab�l�[�c�|yqa[
e�bJq�_aYy[xmJc��h|+fh_a\^[�s�_�bJe)_aYy[]no\�mr�J[xl�b4bJq c�n�s�mr_h[x\^[�mJf |yqa[�\^[�s�_af�mJs+c~_aYy[x[�fh_ano\�mr_anjbts�bJe)_aYy[xc�[`q njwJ[�c
v+mrq mJ\�[`_h[`q f�nof�_aYy[°³�p+|�s�c+ij[x\^[`_aY�b4c�´ 3 WZYy[�e�|+s�c�mJ\^[�s�_amJi�v�qab��h[�l�_anjbts¯v+mrq mJ\^[`_h[`q f�mrq [^_aYy[^no\�mr�J[
l�b4bJq c�nos�mr_h[�f�bJe�_aY�[~v�q nos+l`njv+mJigv-btnos�_^mJs�cD_aYy[�l`mJ\^[`q mµl�bts�fh_amJs�_ 3 W�Yy[`�Pc�[`¶+sy[;_aYy[�n�s�_h[`q nobJq^bJq n}k
[�s�_amr_anjbtsPbJe�md¢�¢�£�k�e8q mJ\�[ 3¯· l`l�bJq c�nos���_hb°m�{�nocy[�fhv�q [�mJcRcy[`¶+s+nj_anjbts�fhbt\�[�mJ|y_aY�bJq f�mJiofhbun�s�l`io|�cy[
_aYy[;ij[�s�f]c�nofa_hbJqa_anjbts¸±�wJ[`qa�µbJe�_h[�s¹bts�ij�°_aY�[�q#mJc�nomJi?v+mrqa_#²xnos�_hbu_aYy[;fh[`_�bJe�v+mrq mJ\^[`_h[`q f�e�bJq^nos�_h[`q njbJq
bJq nj[�s�_amr_anjbts 3 WZYy[�fh[�v+mrq#mJ\^[`_h[`q f�\�mU�up-[�fh�4fa_h[�\�mr_anol`mJioij�¯c�nofh_hbJq _h[�c 3�º bU{g[`wJ[`q��F_aYy[`q [�mrqa[^m��Jqa[�mr_
s4|�\�p-[`q?bJeFmJc�c�nj_anobts�mJiy[`qaqabJq�fhbt|yq#l�[�f={�Y+nol Y�\�m���io[�mJc�_hb^m�c�[`e8bJq \�mr_anjbts�bJeF_aYy[�no\�mr�tnosy��p�|�s�c�ij[%bJe
q mU�4f�mJs�c�_aY�|+fZl�bts�_hq#njp+|y_h[�_hb�_aY�[XbUwJ[`q mJi�iMfh��fh_h[�\�mr_anol�[`q qabJqZp+|�c��J[`_ 3H· \^bts���_aYy[�\^btfa_%v�qabt\�nos�[�s�_
nosRv+YybJ_hbJ�Jq mrv+Y+nol�fh��fh_h[�\�f�mrqa[�¶+io\»mJs�cR[�\]|�iof njbtsRc�n�fh_hbJqa_anjbts���|�sy��mr_asy[�fafxbJe%_aYy[�n�\�mr�tnosy�uv+iomJsy[J�
e�mJiofh[Z¶+c+|�l`nomJiy\�mrqa�^l�b4bJq c�nos+mr_h[�f`�t[�¼-[�l�_af?bJe�no\�mr�J[�\^bJ_anjbtsM��mJs�c�mr_a\�btfhv+Yy[`q n�l%qa[`e�q mJl�_anjbts 3�� s�¢Z¢�£�k
l`mJ\^[`q mRp+mJfh[�c½fh��fh_h[�\�f�s�bJ_�mJioi%bJe�_aY�btfh[umrqa[uqa[�ij[`wrmJs�_`��p+|�_�btsy[uY+mJf�_hbµl�bts+fanocy[`q�mRs4|�\�p-[`q�bJe
mJc�c�no_anjbts�mJi¡c�nofh_hbJqa_anobts�fabt|yq l�[�f%mJfZnoc�[�s�_anj¶+[�c�p4�P¾g¿"À+Á�ÂuÃ}Ä�ÅMmJs�c;n�s�wJ[�fh_ano�tmr_h[�c;p��;ÆzÁ�Ç�Á�¿zÃ 5 ÅMmJs�c�Ã 2 Å 3
È [~cy[`¶+s�[�s�bU{É³hfh��fh_h[�\Él`mJionop�q mr_anjbts�´¯mJf^md_h[�l Y+s�no�4|y[�{�Y�nol#YRqa[�c+|�l�[�f�_aYy[;bJq nj�tn�s�mJi?n�\�mr�J[;c�mr_am
fa|�l#Yd_aY�mr_�nj_�nofz\^btfh_�l�bt\^v+mr_anop+ij[]{�nj_aY¯_aYy[^l Yybtfa[�s°v+mrq mJ\^[`_h[`q#fzbJe=v-[`q fhv-[�l�_anjwJ[]v�qab��h[�l�_anjbts 3 WZY�nof
\�mU��n�s�l`io|�cy[zmJs;[�fh_an�\�mr_anjbts~mJs�c�l�bJqaqa[�l�_anjbts�bJeO_aYy[�fa[�iomr_h_h[`q�v�mrq mJ\^[`_h[`q f�_aYy[�\�fh[�ijwJ[�f 3
� s ® [�l�_anjbts 243�243�5 _aYy[]\^[`_aYyb�c;bJeHfh[�ije8kBl`mJionjp+q mr_anjbts��ym�_h[�l#Y�s�no�4|y[Xe�bJq�fa�4fh_h[�\Êl`mJionjp�q#mr_anjbts;{�Y�n�l Y;{�mJf
nos�_hqab�c�|�l�[�c;nos�_hb^v+YybJ_hbJ�Jq mJ\�\^[`_hqa��_B{g[�s�_��~�J[�mrq f�mr�Jby��nof�p�q#nj[`����c�[�fal�q njp-[�c 3
® [�ije8kBl`mJionjp+q mr_anjbts�nofxm�fh_amJs+c�mrq cµv�qab�l�[�c�|yqa[�n�s�mr[`q nomJi?v+YybJ_hbJ�Jq mJ\�\^[`_hqa� 3uË s�cy[`qxbJv-[`q mr_anjbts�mJi?l�bts�k
c�nj_anobts�f�nj_]io[�mJc�f�_hb�mJl`l`|yq mJl���no\^v+qabUwJ[�\^[�s�_af^bJe�|yv�_hb�m¯e�mJl�_hbJq 243µ� _�nof]bJe�v�mrqa_anol`|�iomrq]wrmJio|y[;nos
¢Z¢�£�k�p+mJfa[�c�l`ijbtfa[�k�q mJsy�J[dfh�4fa_h[�\�f�fanos�l�[~_aY�[¯l`mJ\^[`q#mJf�mJs+c�e�q mJ\^[`�Jq mrp+p¡[`q#f�|�fh[�c½mrqa[¯l�bt\�\^bts�ij�
v-b�bJq#ij��l`mJionjp�q#mr_h[�c�bJq%_aY�[Xl`mJionjp�q mr_anobts�v+mrq#mJ\^[`_h[`q f%\�nj�tY�_%fanj�ts�no¶+l`mJs�_aio��l Y�mJsy�J[�bUwJ[`qZ_ano\�[^±�l`mJ\�[`q m
l�bts�fh_amJs�_HmJs�c�ij[�s�f�c�n�fh_hbJqa_anjbts]_aYyqabt|��tYxe�b�l`|�fafanos��y��v+q nos�l`njv�mJiJv-btnos�_�_aYyqabt|��tYx{�mrq \�kB|�v][�¼-[�l�_af`��[`_al 3 ² 3
· l`l`|yq mJl���no\�v�qabUwJ[�\�[�s�_?e�mJl�_hbJq fgbJeM|yv�_hb�Ä`Ìx{g[`qa[�bJp�fh[`qawJ[�c�nos�l�bts�_hqabtioij[�c�_h[�fh_gv�qab��h[�l�_af?p4�R¾g¿"À�Á`Â
[`_=mJi 3 Ã ÍJÅ¡mJs�c^p4�^ÆzÁ�Ç�Á`¿%Ã 5 � 2 Å 3 ® nos�l�[%fh[�ioe�kBl`mJionop�q mr_anjbts^mJc�c+fHsy[`{Dv+mrq#mJ\^[`_h[`q fH_hb�_aYy[�ionos�[�mrq nj�`[�c^fh��f�k
_h[�\ÎbJe�p+|�s�c�io[ZmJc��h|+fh_a\^[�s�_=_aYy[`qa[�nof=mxl�[`qa_amJnos�c�mJsy�J[`q?bJe�bUwJ[`qav+mrq#mJ\^[`_h[`q nj��mr_anjbtsM�y{�Y�nol#Y�l�bt|�ioc�ij[�mJc
_hb�noi�i}kBl�bts�c�nj_anobts�nosy�XbJq�[`wJ[�s�fan�sy�t|�iomrq no_B��bJe�_aYy[XsybJq#\�mJi-[���|+mr_anjbts�fZbJe�ij[�mJfh_�fa��|+mrqa[�fZmJc��a|�fh_a\^[�s�_ 3
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® [�l�_anjbts 243�243�2 cy[�\�bts�fh_hq mr_h[�fxYybU{Î�J[`bt\^[`_hqa��mJs�c�s�[`_B{gbJqa��cy[�fanj�tsRnosy�+|y[�s+l�[]_aY�[�cy[`_h[`q \�n�s�mrp+noiono_B�
bJe�_aYy[Xfh[�ije8kBl`mJionjp+q mr_anjbts�v+mrq mJ\^[`_h[`q#f 3
® [�l�_anjbts 243�243 ÍufaY�bU{�f�_aYy[�v-bJ_h[�s�_an�mJi)bJe�_aY�nof�_h[�l#Y�s�no�4|y[�nos°mul�bts�_hqabti�ij[�c°_h[�fh_]mJs�c°v�qab�wJ[�fX_aYy[�Y�nj�tY
mJl`l`|yq mJl��;v-[`qae�bJq \�mJs+l�[�bJe=¢Z¢%£�kBl`mJ\�[`q m^p+mJfh[�c�fh�4fa_h[�\�f 3
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� e4fan�sy�tij[�k�e�q mJ\^[Hl`mJ\^[`q m�c�mr_am�nof-v+qab4l�[�f fh[�c��Ue�bJqOn�s�fh_amJs�l�[Hnos�¢�¢�£�kBl`mJ\^[`q m�mrv+v+ionol`mr_anjbts+f`��_aYy[H�J[`bt\�[`_�k
q nol�fa[�s�fhbJq�\�b4cy[�iFnof%_aY�mr_�bJe�v-[`q fav¡[�l�_anowJ[�v�qab��h[�l�_anjbts���io[�mJc�nosy�^_hb�_aY�[xfhbrkBl`mJioio[�c�³�p+|�s+c�ij[�\^[`_aYyb�c�´ 3
WZY�n�f)p+|�s�c+ij[%\^[`_aYyb�c�nof?l�bts�fanocy[`q [�c^_aYy[�\�btfh_=��[��ynjp+io[J�t�J[�sy[`q mJi¡mJs�c�mJl`l`|�q mr_h[�fa[�s�fhbJq?\�b4cy[�i 3�� btsy�
p-[`e8bJq [xnj_�p¡[�l`mJ\�[]m�fh_amJs�c�mrq cuv�qab�l�[�c�|yq [�nos�mr[`q#nomJiFv�YybJ_hbJ�Jq mJ\�\^[`_hq ��nj_�{�mJfz|�fh[�cunos�m�w�mrq#nj[`_B�~bJe
l`ijbtfh[�k�q#mJsy�J[xmrv�v�ionol`mr_anjbts�f 3 ® nos�l�[J�ye�bJq�_aY�[�\^[`_aYyb�c;bJe)fh[�ije8kBl`mJionjp�q#mr_anjbts�v�qa[�fh[�s�_h[�c�Y�[`qa[J��_aYy[Xp�|�s�c�ij[
\^[`_aYyb�cPnof�_aY�[�|�s�c�[`q ij��nosy�;[�fh_ano\�mr_anjbtsµ\�b4cy[�i?_aYy[�iomr_h_h[`q�{�noioi)p-[�wJ[`qa��p�q no[`���°mJc�cyqa[�fafa[�cRnosµ_aYy[
e�btioijbU{�nosy��±�_aYy[`qa[x[���n�fh_af�mJsumrp+|�s�c�mJs+l�[XbJe�v+|yp+ion�l`mr_anjbts�f�bts~_aY+nof�fa|�p���[�l�_�nos;_aYy[xv+YybJ_hbJ�Jq mJ\�\�[`_hq nol
ionj_h[`q#mr_a|yqa[J�y[ 3 � 3 Ã��y�
�����4�
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3`3`3`3`3`3`3`3`3`3`3`3`3 ¢%mJ\^[`q m�l�bts�fa_amJs�_�bJe)¢Z¢%£�k�e�q mJ\^[LK1NM
3`3`3`3`3`3`3`3`3`3`3`3 O bJ_amr_anjbts�\�mr_hq n}��±�bJqa_aYybJ�Jbts�mJi8²%p-[`_B{g[`[�s�no\�mr�J[

mJs+c;bJp��h[�l�_�fhv+mJl�[�l�b4bJq c�n�s�mr_h[Xfh��fh_h[�\�f- *�/ 3`3`3`3`3`3`3`3`3`3`3`3 ® l`mJij[Xe�mJl�_hbJq�e�bJq�no\�mr�tnos��^q m��
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� s�±�ÄU²�_aYy[Zn�s�_h[`q nobJqHbJq nj[�s�_amr_anjbts�bJe-mx¢Z¢%£�k�e�q mJ\^[QK�nof=cy[`¶+sy[�c�p4��_aYy[Zv+mrq mJ\�[`_h[`q f 2 4
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±DR /F<TSU/E<WVX/ ²&cy[`¶�sy[�_aYy[�[���_h[`q njbJqgbJq nj[�s�_amr_anjbts 3Hº [`qa[IR /F<TSU/B<WVX/ mrqa[
_aYy[�_aYyqa[`[^q bJ_amr_anjbts°mJsy�tij[�f�{�Y�nol Yup+|�n�iocu|�v¯_aY�[]q bJ_amr_anjbts�\�mr_hq nj�

1 /
3 WZYy[]_aYyqa[`[�l�bt\^v-btsy[�s�_af�nos

±�ÄU²�mrqa[xq [�c�|�l�[�c~_hb�_B{gb�p��~l`mJs�l�[�i�ionosy��bt|�_�_aYy[]fal`mJij[xe�mJl�_hbJq - *�/ �¡mJs+c~_aYy[�suqa[�mrqaq mJs��J[�cumJl`l�bJq c+nosy�
_hb
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� nj�t|�qa[�Ä ��� ® [�s+fhbJqZ\^b�cy[�i-bJe�_aYy[Xp+|�s+c�ij[z\^[`_aYyb�c
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/
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® nos+l�[�± 5 ²�v�qab�w4n�cy[%e8bJq?m��J[�sy[`q mJi�fh[�s�fhbJqg\^b4c�[�i�_aYy[`�^mJl`l�bt\�\^b�c�mr_h[�[�mJf noij�]_aYy[�fhv-[�l`nj¶+l�l`mJfh[�f?{�Y�n�l Y
mrqa[�bJe�_h[�s~_hqa[�mr_h[�cunos�l�bt\^v+|y_h[`q�w4nof njbts���[ 3 � 3 fh_h[`qa[`by�+[`�Jbt\^bJ_anjbts���[`_al 3j3 £�[`v¡[�s+c�nosy��bts�_aYy[Xv�mrq mJ\^[�k
_h[`q f�{�Y�nol#Y;mrqa[�l�bts�fan�cy[`qa[�c;[�nj_aY�[`qZ�4s�bU{�s~m�v�q njbJq n¡bJq�_hqa[�mr_h[�c�mJf�|�sy��sybU{�s+f�_aYy[�fh[X[��4|�mr_anjbts�f�\�m��
qa[�fa|+ij_�nos�_aYy[xe�btioijb�{�nosy��l`mJfa[�f`�-{�Y�nol#Y�mrqa[�mJiofhb�ionofh_h[�cunos�W�mrp+ij[�Ä�± 2

*0/ < 5 *�/ mrqa[�mJij{�m���f�qa[`�tmrq cy[�c¯mJf
bJp+fh[`q wJ[�c~��|+mJs�_anj_ano[�f#² �

±�m�²@Kz[�sy[`q mJiZp�|�s�c�ij[;\^[`_aY�b4c � · i�i%v+mrq mJ\^[`_h[`q#f�bts�_aYy[~q nj�tY�_�Y�mJs+cDfanocy[;bJe�± 5 ²�mrqa[�|�s��4syb�{�s
±�n�s�_h[`q nobJqZbJq nj[�s�_amr_anjbts��y[���_h[`q njbJq�bJq nj[�s�_amr_anjbts��ybJp��h[�l�_�v-btnos�_%l�b�bJq c+nos�mr_h[�f#² 3

±�p¡²;L�|�s+c�ij[�\^[`_aYyb�cxe�bJqX³h\^[`_hq n�lgl`mJ\�[`q mJ´Xfh��fh_h[�\�f � 2�4
/ < 5 4

/ < 6T/
±�nos�_h[`q njbJq)bJq no[�s�_amr_anjbts¡²Fmrq [%�tnjwJ[�s��

mJi�i�bJ_aYy[`q fZ|+sy�4s�bU{�s 3
±�lU² ® v+mr_anomJi-qa[�fh[�l�_anobts �
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W�mrp+ij[uÄ � � YybJ_hbJ�Jq mJ\�\^[`_hq#nol�bJq no[�s�_amr_anjbtsPmJs�cµv-btnos�_�v-btfano_anjbts�nosy�;v+qab4l�[�c+|yqa[�fXmJf]fhv-[�l`nomJi=l`mJfa[�fxbJe
_aYy[X�J[�s�[`q mJi�p+|�s+c�ij[z\^[`_aYyb�c

� q b4l�[�c�|�qa[ KznowJ[�s � mrq mJ\^[`_h[`q f Ë sy�4s�bU{�s � mrq mJ\�[`_h[`q f

Kz[�sy[`q mJi�p+|+s�c�ij[ k ± #
< $ < % ²

*
��� C / ��� C /G [`_hq nol�l`mJ\^[`q#m�p+|�s+c�ij[ � C / ± #

< $ < % ²
*
��� C /

® v+mr_an�mJi-qa[�fh[�l�_anjbts ±�m�² � C / � ± #
< $ < % ²

*
� C /

±�p¡² ± #
< $ < % ²

*
� C / ��� C /

® v+mr_an�mJi � s�_h[`q fh[�l�_anjbts � C / ��� C / ± #
< $ < % ²

*
± ® _h[`qa[`b�bJq�\x|+ij_anje�q mJ\^[�²

� C 3�3`3h� s�_h[`q nobJqZbJq nj[�s�_amr_anjbts�� � C 3�3`3�� �4_h[`q#njbJqZbJq nj[�s�_amr_anjbts

±�l`m�² � s�_h[`q njbJqHbJq no[�s�_amr_anjbts�mJs�c^bJp��h[�l�_Hv-btnos�_Hl�b�bJq c+nos�mr_h[�f�± #
*=< $ *>< % * ²�mrq [Z�tnjwJ[�s��t_aY�[Z[��4_h[`q#njbJq

bJq#nj[�s�_amr_anobts�Y�mJf%_hb�p¡[Xc�[`_h[`q \�nosy[�c 3
±�l�p¡² ? s�ij�^bJp��h[�l�_%v-btnos�_gl�b�bJq#c�nos�mr_h[�f�mrqa[z�tnjwJ[�s��y_aY�[�nos�_h[`q njbJq%mJs�c�[���_h[`q njbJq�bJq nj[�s�_amr_anjbts;Y�mUwJ[

_hb�p¡[Xc�[`_h[`q \�nosy[�c 3
±�c�² ® v+mr_anomJi=n�s�_h[`q fa[�l�_anjbts � WZYy[�n�s�_h[`q nobJq�mJs�cµ[��4_h[`q nobJq�bJq nj[�s�_amr_anjbtsPmrqa[��tnowJ[�s���_aYy[�bJp��h[�l�_]v¡btn�s�_

l�b4bJq c�n�s�mr_h[�fzY�m�wJ[�_hb�p¡[]cy[`_h[`q \�n�sy[�c 3 WZY+nof�nos+l`io|�cy[�f%_aY�[]fh_h[`q [`b�mJf�{g[�ioi�mJf�_aY�[x\]|�ij_anje�q mJ\^[
mrv+v�qabtmJl Y�[�f 3

· s���l�bt\xp+nos+mr_anjbts�bJe+v�qab�l�[�c�|yqa[�fOnofFv-btfaf njp+ij[H{�nj_aY�nos�_aY�[?�J[�sy[`q#mJi�p�|�s�c�ij[Hl�bts+l�[`v�_ 3)· iofab�nos+l�bt\^v+ij[`_h[
v+mrq mJ\�[`_h[`q�fh[`_af�bJeO[���_h[`q njbJq���n�s�_h[`q nobJqZbJq nj[�s�_amr_anjbts~mJs�c~bJp���[�l�_�v¡btn�s�_afZl`mJs~p¡[�_hq [�mr_h[�c 3

¤�¥o¤M¥���¥ � �Q� Q
� © �
	MLOQ�S � � � � ©� NµQ ©� ª ¨
� �4|�mr_anjbts+f�± 5 ²;mrqa[�l�bts�f nocy[`qa[�c bJp�fh[`qawrmr_anjbts [��4|�mr_anjbts�f;e�|�s�l�_anobts�mJioij��qa[�i�mr_anosy��_aYy[°bJp+fa[`qaw�mr_anobts�f

2
*0/F< 5 *�/ _hb�_aYy[Xv+mrq#mJ\^[`_h[`q fZbJe�_aYy[Xq#nj�tY�_ZY+mJs�c;fanocy[�mJl`l�bJq c+nosy��_hb

� +��������� ± 2 ²

� bJqZ_aY�[�[�fh_ano\�mr_anjbts�bJe � _aYy[ KzmJ|�f f�k G mrq �JbUw~\^b�cy[�i¡bJe�io[�mJfh_Zfa�4|�mrqa[�f%nof�|�fh[�c 3H· e�_h[`q�ionos�[�mrq nj��mr_anjbts
bJeZ± 2 ²�mJs�c;_aY�[Xnos�_hq b4c�|+l�_anjbts�bJe�m�_hq |y[�[`qaqabJq�wJ[�l�_hbJq���{g[XbJp�_amJn�s

��������� ��� ±�Í�²

WZYy[gcy[�fanj�ts]\�mr_hq nj� � nof�m"!��$#�\�mr_hq nj��±%! 3j3j3j3j3 s4|�\�p-[`qObJe�bJp+fh[`qawrmr_anjbts�f��&# 3j3j3j3 s4|�\xp-[`qFbJe+|�s��4syb�{�s
v+mrq mJ\�[`_h[`q f#²#��{�no_aY'!)(*#¯mJs+c���nos��J[�sy[`q mJi��yq mJsy� � � � + # 3
È nj_aY;_aYy[XmJfaf |�\^[�c;[���v-[�l�_amr_anjbts � ±+��² +-, mJs�c;_aYy[Xc�n�fhv-[`q fanjbts�bJv-[`q mr_hbJq/.Ê{?[��J[`_

� � � � + � �
<

. � � � + 0'121�+43654 798
D < ±��t²

. � � � + 0':;: +<0=1>1 E
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7 nof�_aY�[�³�{?[�no�tY�_�l�b�[ � l`no[�s�_a´µ\�mr_hq n}�¹bJe��]mJs�c 0 fh_amJs�c�f�e8bJq�l�b�w�mrq#nomJs�l�[�bJv-[`q mr_hbJqU� 3 54 n�f^_aYy[
wrmrq nomJs�l�[�e�mJl�_hbJq 3
WZYy[;[�fa_ano\�mr_anjbts¹bJe � mJs�c 3 54 nof�|+fa|�mJioij��±�s�bJ_�[���l`i�|�fanjwJ[�ij��²xmr_h_h[�\^v�_h[�c�mJf�|�s�p+nomJfh[�cM�=\�nos�n�\x|�\
wrmrq nomJs�l�[�[�fh_an�\�mr_anjbts���v-[`qae�bJq \^[�c�p4�;\^[�mJs�f%bJe�ij[�mJfh_�f ��|�mrq [�f`��mJs�c;qa[�f |�ij_af%nos �

�� + � ��� 7 ��� 8 D ��� 7 � <
� + �	�� � �

<
±��t²

�3 54 + � � 7 �
C

<
C + ! 3 # E

� 3`3�3 O [�fanoc�|�mJi�f?bJe)ij[�mJfa_�fa�4|�mrqa[�f 3

WZYy[�fh_hq#|�l�_a|yqa[zbJe �Ênof%cy[`_h[`q#\�nosy[�c�p4��_aYy[zv�qab�l�[�c�|yq [�mrv�v�ionj[�c°±�l�bt\^v+mrqa[XW�mrp+ij[^ÄU²#��nj_�qa[`�+[�l�_af%_aYy[
bUwJ[`q#mJioiOs�[`_B{gbJqa��cy[�fano�ts�mJs�cu_aY�|+f�mJiofab�_aYy[x�J[`bt\^[`_hq nol`mJi�mJs�cus�|�\�[`q nol`mJiFfa_amrp+noionj_���bJe)_aYy[xmrqaq#mJsy�J[�k
\^[�s�_ 3
� bJq ��� 7 � _hb�p-[°|�s�no�4|y[�ij�Dn�s�wJ[`qa_anop+ij[J��mJf~qa[���|+njqa[�c¸nos ±��t²#��_aYy[°sy[`_�{?bJqa� sy[`[�c+f;mJs [��4_h[`q#s�mJi
³hc�mr_a|�\�´��+_aY�mr_�nof`��_aYy[]fh[`wJ[�suv+mrq mJ\^[`_h[`q f�bJe)m�fhv�mr_anomJiMfano\�noiomrq nj_���_hq mJs+fhe8bJq#\�mr_anjbts~bJe�_aYy[]sy[`_B{gbJqa�
sy[`[�cP_hbdp-[�¶y��[�c 3 WZY�n�fxnof]|�fa|+mJioij��mJl Y+nj[`wJ[�c¹[�nj_aYy[`q�p4�Rnos�_hqab4c+|�l`nosy��l�bts�_hqabti�v-btnos�_af�{�nj_aYµfa[`wJ[�s
¶y��[�c°l�b�bJq#c�nos�mr_h[^wrmJio|y[�f`��bJq�p��¯¶y�ynosy�;fh[`wJ[�s�mrv�v+qabJv�q nomr_h[�[�ij[�\�[�s�_af�bJeg_aYy[^[���_h[`q njbJqXbJq#nj[�s�_amr_anobts�f
bJe)_B{gb�e8q mJ\�[�f 3 WZYy[Xv+qa[�l`nofanjbts~bJe)_aYy[Xv+mrq mJ\�[`_h[`q�wJ[�l�_hbJq � n�f�l�bts�_hqabtioij[�c�p��~nj_af�l�bUwrmrq nomJs�l�[�\�mr_hq nj�

0�
�
 + �3 54
� � � 7 � � 8 D 3

¤�¥o¤M¥���¥o¤ K-T,� © � NRQ ©� ¬ � S�S�ª�S�¬�ª�N � �4¨ ��Q ©� ª ¨ � T � �� 	�� ¬�Q ��� S�Q ©� ª ¨
� bJq�fa�4fh_h[�\�mr_anolz[`qaqabJqZl�bt\^v-[�s�f mr_anjbts�m^s�|�\xp-[`q�bJeO\^[`_aYyb�c�f%Y�mUwJ[�[`wJbtijwJ[�c;b�wJ[`q�_aYy[z�J[�mrq f`��mJ\�btsy�
{�Y�n�l Y�_aYy[Xe�btioijb�{�nosy�^mrqa[�_aY�[�\^btfh_Zv+qabt\�nosy[�s�_ �

 � S  ª+S  V �=£zmr_am�qa[�c�|+l�_anjbts;|�fanos��]v�Y���fanol`mJi�\^b�cy[�iof
� � mrp-bJq mr_hbJqa�;l`mJionop�q mr_anjbts
� O��[�fh[�mJ|¯l�bJqaqa[�l�_anjbts+f
�=WF[�fa_h¶�[�ioc~l`mJionop�q mr_anjbts;|�s+cy[`q�v�qab��h[�l�_�l�bts�c�nj_anobts�f

 � ª
� © � S  ª+S  V � � btfh_�k�_hqa[�mr_a\^[�s�_�bJe)mJc��a|�fh_a\�[�s�_%qa[�f |�ij_afX±�mJs�mJij��fanofZbJeOqa[�f noc�|�mJiof"²
K  N°L 8© Q ¨�� ª¡L��tV��g¢gbt\^v-[�s�famr_anobts�p���sy[`_B{gbJqa�~mrqaq#mJsy�J[�\^[�s�_

� ® [�ije8kBl`mJionjp�q#mr_anjbts�p���mJc�c�nj_anobts�mJi-v+mrq mJ\^[`_h[`q#f

� s�_aYy[Ze�btioijb�{�nosy��bts+ij�x_aY�[�\^[`_aYyb�c�bJe�fh[�ioe�kBl`mJionop�q mr_anjbts^{�noioi4p-[�mJc�cyqa[�f fh[�c^p-[�l`mJ|�fh[�nj_HY�mJf?v�qabUwJ[�c�_hb
p-[�_aYy[]\^btfh_���[��ynjp+ij[�mJs+c�v-bU{g[`qae�|�iM_h[�l#Y�s�no�4|y[J�¡{�Y�noio[�qa[���|+njq nosy��mr_�_aYy[�famJ\^[]_ano\^[]syb�mJc�c+nj_anjbts�mJi
\^[�mJfa|�qa[�\^[�s�_Z[�¼¡bJq _ 3
® [�ije8kBl`mJionjp+q mr_anjbtsDp4��mJc+c�nj_anjbts�mJi�v+mrq mJ\�[`_h[`q f�[�fafh[�s�_anomJioij�Dl�bts+fanofh_af�nos½[���v+mJs�c�nos��R_aYy[dq nj�tY�_�Y�mJs�c
fanoc�[�bJe�± 5 ²�p4�~mJc�c�nj_anjbts+mJi-e�|�s+l�_anjbts�f%{�Y+nol Y~mrq [xfa|yv+v¡btfa[�c�_hb�\^b�cy[�i�_aYy[]fh��fh_h[�\�mr_anolxno\�mr�J[X[`qaq bJq f
mJl`l�bJq c�n�sy�^_hb

2
*0/ + 3 6T/

� 

*�/ 8 2�4

/ 8�� 2
*0/ <

5 *0/ + 3 6 /
���
*�/ 8 5 4

/ 8�� 5 *�/ E ±D�J²
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WZYy[�_h[`q \�f � 2

*0/B<
� 5 *0/ l`mJsRp-[�|�s+cy[`q fh_hb4b4cRmJf�l�bJqaqa[�l�_anobts�f�_hbu_aYy[�n�\�mr�J[�l�b4bJq c�nos+mr_h[�f 2

*0/E< 5 *0/ nos
bJq cy[`qF_hb�qa[�c�|+l�[)_aYy[=v+Y���fanol`mJirqa[�mJiono_B��bJe4_aY�[=fh[�s�fhbJqO�J[`bt\^[`_hqa��_hb�_aYy[Hv-[`q fhv-[�l�_anjwJ[H\^b�cy[�i 3�? p�w�njbt|�f ij�
_aYy[�v+q nos�l`njv�mJiFv-btnos�_�l�b�bJq c+nos�mr_h[�f 2U4

/ < 5 4
/

l`mJsRp-[�l�bts�fanocy[`q [�cdv+mrqa_�bJe�_aY�nof�l�bJqaq [�l�_anjbts�_h[`q \ 3�� e�m
v+mrq mJ\�[`_h[`qxe�bJqx_aY�[�l`mJ\^[`q m¯l�bts�fh_amJs�_�nof�mJc�c�[�c��O_aY�[�e�|�ioi)nos�_h[`q njbJqxbJq nj[�s�_amr_anjbtsPnof�nos+l`io|�cy[�c°nosR_aYy[
mJc�c�no_anjbts�mJi¡v+mrq mJ\^[`_h[`q�fh[`_ 3
WZYy[�e8bJq \]|�iomr_anobts�bJe�_aYy[umJc+c�nj_anjbts�mJi�v�mrq mJ\^[`_h[`q�e�|+s�l�_anjbtsDnof�wJ[`qa�Dl�q |�l`nomJi�e8bJq�mRfa|+l`l�[�fafhe�|�iZfh[�ije8k
l`mJionjp+q mr_anjbts 3 WZYy[zmJl�_a|�mJi-v+Y���fanol`mJioij��l`mJ|+fh[�c�cy[`e8bJq#\�mr_anjbts�f`��{�Y+nol Y�mrqa[�m]v�q njbJq#n+|�sy��syb�{�s�nos�fa_hq |�l"k
_a|yqa[�mJs�cP\�mr�ts�nj_a|�c�[J��f Yybt|�iocRp¡[�\^b�cy[�ioij[�cµmJf]l`iobtfh[�ij��mJs�cPmJf�l�bt\^v+ij[`_h[�ij��mJf]v-btfafanop+ij[ 3�? sµ_aYy[
bJ_aYy[`q�Y+mJs�c��=_aY�[~l Yybtfh[�sDv+mrq mJ\^[`_h[`q�fh[`_�\x|+fh_^p-[�f mre8[�ij�¹cy[`_h[`q \�nos�mrp+ij[�nos�md�tnjwJ[�s�sy[`_B{gbJqa��mrqhk
q mJsy�J[�\�[�s�_ 3 WZYy[�fh[^mrqa[�[�fafh[�s�_anomJioio�~_B{gb~l�btsy�+nol�_an�sy��mJfav¡[�l�_afz{�Y�nol Y¯{�n�ioiMp-[^mJc�cyqa[�f fh[�cdnos ® [�l�_anjbts
243�243�543 Í 3
� s;mr[`q nomJi�v+Y�bJ_hbJ�Jq mJ\�\^[`_hqa��_aYy[Xfabt|yq l�[�f%e�bJq�fh��fh_h[�\�mr_anolX[`qaqabJq fZY+m�wJ[Xp-[`[�s~fh_a|+c�nj[�c�nos��Jqa[�mr_�cy[`_amJnoi
mJs�c~mrq [X�J[�sy[`q mJioio���4|�nj_h[�{g[�ioi�|�s�cy[`q#fh_hb�b�c;mJs�c~\�b4cy[�i�ij[�c°Ã���Å 3
· s^nos�_h[`q#s�mr_anjbts�mJi�_h[�fh_HY+mJfHfaYyb�{�s�_aY�mr_Hc�n}¼-[`qa[�s�_H\^b�cy[�ioionos���l�bts�l�[`v�_af=ij[�mJc^_hb�v�q mJl�_an�l`mJioij��_aY�[ZfamJ\^[
qa[�fa|+ij_af%mJf�ijbts���mJf%_aYy[�fh��fh_h[�\�mr_an�l�[`qaqabJq f�mrqa[�e�|+ioij��l�b�wJ[`qa[�c¯nos�_aYy[�qa[�fhv-[�l�_anjwJ[x\^b4c�[�iofXÃ}Ä`ÌrÅ 3
� s�v�YybJ_hbJ�Jq mrv+Y�n�l�l`ijbtfa[�k�q mJsy�J[�fh��fh_h[�\�f�_aYy[ze�btioijbU{�nosy��e�|�s�l�_anobts�f?Y+m�wJ[�v�qab�wJ[�c�_hb^p¡[�[�¼-[�l�_anjwJ[�Ã}ÄJÄ�Å �
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fa\�mJi�i�fh�4fa_h[�\�f 3 W�Yy[Xv�qa[�l`n�fanjbts;\^[�mJfa|�qa[�f%bJe�_aYy[XbJp��h[�l�_�fav+mJl�[�l�b4bJq c�nos�mr_h[�f�mrqa[X_aYy[xfh�4fa_h[�\��'fZbts�io�
m�wrmJnoiomrp�ij[Z\^[�mJs�nos��Je�|�i4v+mrq#mJ\^[`_h[`q fHe�bJq=�4|�mJionj_��xl�bts�_hqabti 3)� s^bJ_aYy[`qH{gbJq c�f��t_aYybtfh[�mJc+c�nj_anjbts�mJi�v�mrq mJ\^[�k
_h[`q fg_aY�mr_�{gbt|�ioc�l`mJ|�fh[zmJs�n�s�mJc�\�nof fanjp+ij�]iomrqa�J[zcy[`_h[`q njbJq#mr_anjbts�bJeO_aYy[zsy[`_B{gbJqa���'f�v�qa[�l`nofanobts�\^[�mJfa|�qa[�f
Y�mUwJ[x_hb�p-[X[���l`i�|�cy[�c 3 WZY�[�\^btfh_�v¡bJv�|�iomrqZv�q [�l`nofanjbts~\�[�mJfa|yqa[�f�mrqa[�_aY�[x\^[�mJs¯mJs�c¯\�m���n�\�mJi�wrmrq n}k
mJs�l�[xbJe�_aY�[�bJp��h[�l�_�v-btnos�_Zl�b�bJq#c�nos�mr_h[�f 3g� _�nofZsy[�l�[�f famrqa�;_hb�l#Yy[�la��_hb�{�Y�mr_�[��4_h[�s�_�_aYybtfa[x\^[�mJfa|�qa[�f
mrqa[�cy[`_h[`q#njbJq mr_h[�c°p4�ul�[`qa_amJn�s°mJc�c�nj_anjbts+mJiOv�mrq mJ\^[`_h[`q f 3 È Yy[�s°cy[�fanj�ts+nosy��m�qa[&��[�l�_anobtsdv�qab�l�[�c�|yqa[�nj_
nof?[�fafh[�s�_anomJi¡_hbx�J[`[`v~n�s�\�n�s�c�_aY�mr_g_aYy[�_ano\^[�qa[��4|�njqa[�\^[�s�_af?bJeF\�mJs���v�qab��h[�l�_af%cybxs�bJ_�mJi�ijbU{½_aYy[z|�fh[
bJe)l�bt\^v+|y_amr_anobts�mJioij��[��4v-[�s�fanowJ[z\�[`_aYyb4c+f%e8bJq�c�mr_am�mJs�mJij��fanof 3
® nos+l�[Z_aYy[zcy[`_h[`q \�nos+mrp+noionj_���bJeFmJc+c�nj_anjbts�mJi�v+mrq mJ\^[`_h[`q fg\�mU��w�mrq ��iomrqa�J[�ij�J�4_aYy[�njqgl Yy[�l �4nos��]faY�bt|�ioc�p-[
cybtsy[xmr_�c�n}¼-[`qa[�s�_�fh_amr�J[�f�bJe�_aY�[�ij[�mJfh_�f ��|�mrq [�f�mJc��a|�fh_a\^[�s�_Zv�q b4l�[�faf��+|�fanos��]q [&��[�l�_anjbtsul�q nj_h[`q n�m�{�nj_aY
wrmrqa�4n�sy��fh[�s�f nj_anjw�nj_B��ij[`wJ[�iof 3 WZY�[�e�btioijbU{�nosy��fh_h[`v4{�nofh[�v�qab�l�[�c�|yqa[�l`mJsup-[XbJv-[`q mr_h[�c¯nos~m�qa[�mJfhbts�mrp+io�
e�mJfh_�\^b�cy[ 3
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±�ÄU² � s�bJq cy[`q%_hb�mUwJbtnoc;m���|�mJf n¡l�bti�|�\�s�q mJsy��c�[`¶+l`nj[�s�l���n�s�_aY�[zc�[�fanj�ts�\�mr_hq n}��bJeF_aYy[z[�fh_ano\�mr_anjbts
\�b4cy[�i���_aYy[�mJc�c�nj_anjbts+mJi�v+mrq mJ\^[`_h[`q fgmrqa[�nos�_hq b4c�|+l�[�c�mJf=bJp�fh[`qawJ[�c�w�mrq n�mrp+ij[�f 3 WZYy[�mJf fanj�ts�\^[�s�_
bJe)fa\�mJioi-{?[�no�tY�_afZmJf fa|yqa[�f%_aY+mr_Zbts�ij��m�wJ[`qa�;fa\�mJioi�l�bts+fh_hq mJnos�_�nof%mrv�v�ionj[�c 3

± 5 ² � [`q �~v-b�bJq io��cy[`_h[`q#\�nosy[�cumJc�c�nj_anjbts+mJi�v+mrq mJ\^[`_h[`q#f�l`mJsup-[xcy[�io[`_h[�cunos�_aYy[xl�bt|�q fh[�bJe=_aYy[�e�mJl"k
_hbJq#nofamr_anjbts¯v�qab�l�[�c�|yq [�bJe=_aY�[]sybJq#\�mJiF[��4|�mr_anjbts+f 3 È [�mr�4sy[�f f�bJe=m�v+mrqa_anol`|+iomrq�mJc+c�nj_anjbts�mJiFv+m�k
q#mJ\^[`_h[`q?nof)n�s�c�nol`mr_h[�c�p4�]m�l�bt\�v+mrq mrp+ij[Zf \�mJioi�v+njwJbJ_)[�io[�\^[�s�_ 3�� e¡f |�l Y^m�v�njwJbJ_)e�mJi�iof)faYybJqa_�bJe�m
l�[`q _amJnos�iono\�nj_`��_aYy[gqa[�iomr_h[�c^mJc�c+nj_anjbts�mJi�v+mrq mJ\^[`_h[`q)sy[`[�c�f�_hbzp-[gc�[�ij[`_h[�c 3 WZY�nofOl`mJs�p¡[gmJl Y�no[`wJ[�c
p4�;mJc�c�nos���m^i�mrqa�J[�s4|�\�p-[`q%_hb�_aY+nof�v+njwJbJ_Z[�io[�\^[�s�_ 3 WZYy[�qa[�c�|+l�_anjbts�v�qab�l�[�fafZnof%l�bts�_anos4|y[�c 3

± 2 ² � s�mul�bJqaqa[�iomr_anjbtsRl Yy[�l ���)Y�nj�tYRl�bJqaqa[�iomr_anjbts+fXnos�c�n�l`mr_h[�mJsRnos�Y�[`qa[�s�_�{g[�mr��sy[�fafXbJe�_aYy[�fh��fh_h[�\ 3
W�Yy[`�]mrq [Zv+mrqa_anol`|+iomrq ij�]c�mJ\�mr�tnosy�Xnoe�_aYy[`��b�l`l`|yqHp-[`_B{g[`[�s�mJc+c�nj_anjbts�mJi�v�mrq mJ\^[`_h[`q f?mJs�c^bJp��h[�l�_
v-btnos�_^l�b�bJq#c�nos�mr_h[�f 3¹· s��¹mJc�c�nj_anobts�mJi=v�mrq mJ\^[`_h[`q�{�Y+nol Y�ij[�mJc+fx_hbµfa|�l Y�l�bJq qa[�iomr_anjbts�f^i�mrqa�J[`q
_aY+mJs�Ì 3 �dfaYybt|�iocRp-[�q [&��[�l�_h[�c 3µ� bJq�l�bt\^v+|�_amr_anjbts�mJigqa[�mJfhbts�f��Hbts�ij�Rm¯e�[`{ bJp��h[�l�_^v¡btn�s�_af]nos
l#Y�mrq mJl�_h[`q n�fh_anolXijb�l`mr_anjbts�f�\�m���p-[Xnos�l`io|+cy[�c�Yy[`qa[ 3

±�Í�²�£�[`_h[�l�_anjbtsµmJs�cdcy[�ij[`_anjbtsdmrqa[^[�¼-[�l�_h[�c°p4��_aYybtfa[�mJc+c�nj_anjbts�mJiOv+mrq mJ\�[`_h[`q fz_aY�mr_�p-[�ijbtsy��_hb;_aYy[
l�q#nj_anol`mJi�q mJsy�J[�p-[`_B{g[`[�sdv-b�bJq io��c�[`_h[`q \�nosy[�cdmJs�cdfa| � l`nj[�s�_aij�;{?[�i�iOcy[`_h[`q#\�nosy[�cuv+mrq mJ\^[`_h[`q#f 3
W�Yy[�_hq mJl�[xl#Yy[�la�;bJe�_aYy[�l�b�w�mrq#nomJs�l�[�\�mr_hq#n}�°±�bt|�_aionosy[�c;nos · v�v-[�s�c�nj�#LZ²�\�m���p-[�|�fh[�c~Y�[`qa[ 3

±��t² � s^mz¶+s�mJiyfa_h[`vM�t_aYy[%qa[�\�mJnos�nosy�zmJc�c�no_anjbts�mJi4v+mrq mJ\^[`_h[`q#fHl`mJs^p-[�_h[�fh_h[�c�e�bJqHfanj�ts�no¶+l`mJs�l�[J�tnje�_aY�nof
n�f�l�bts+fanocy[`qa[�c¯sy[�l�[�faf mrqa� 3�� _znofzfa|y�J�J[�fa_h[�cd_aY�mr_z_aYy[]m�v-btfh_h[`q nobJq nMbJqa_aY�bJ�Jbts�mJionofh[�cdmJc�c+nj_anjbts�mJi
v�mrq mJ\^[`_h[`q�wJ[�l�_hbJq]faYybt|�i�cup-[^_h[�fh_h[�c�e8btioiobU{�nos���_aY�[�\^[`_aYyb�cdbt|y_aionosy[�c¯p4�¸¾g¿"À+Á�Â¹Ã}Ä 2 Å 3 WZYy[
s�bts�kBfanj�ts�no¶+l`mJs�_%bJq _aYybJ�Jbts�mJiFl�bt\�v¡bts�[�s�_afZmrq [�fh[`_Z_hb��`[`qab 3 WZY�[�p+mJla��k�_hq mJs�fhe�bJq \�mr_anobts~bJe�_aYy[
_aY4|�fz\^b�c�nj¶�[�c¯mJc�c�no_anjbts�mJiMv�mrq mJ\^[`_h[`q�wJ[�l�_hbJqXe�qabt\ _aYy[]bJqa_aYybJ�Jbts�mJi)fhv�mJl�[]_hb�_aYy[°³�qa[`�t|+iomrq ´
fav+mJl�[�v�qabUw�nocy[�fOe�bJq�m�l`ij[�mJsy[�c�mJc�c+nj_anjbts�mJi�v+mrq mJ\^[`_h[`qHfh[`_`�tn�s�wJbtijw�nosy��_aYy[�fanj�ts�nj¶�l`mJs�_Ov+mrqa_�bts�ij� 3
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� s�_aYy[�e8bti�ijbU{�n�sy��{?[�{�noi�iyfaYybU{½{�nj_aY�_aYy[�Y�[�ijv�bJeMv�q#mJl�_anol`mJi+c�mr_amx_hb]{�Y�mr_=[���_h[�s�_gnos+c�njw�noc�|�mJi4bJq�fh[`_af
bJeZmJc�c�no_anjbts�mJi)v+mrq#mJ\^[`_h[`q f�± · � f#²�l`mJsPp-[�cy[`_h[`q \�nosy[�c�|�s+cy[`q�wrmrqa��nosy��sy[`_�{?bJq ��l�bts�c�nj_anjbts+f 3 ? |yq
2 kB£ _h[�fh_h¶+[�ioc;nofZ|�fa[�c;mJfZ_aYy[XbJpy��[�l�_Z_hb�p¡[X\�[�mJfa|yqa[�c 3
� nj�t|yqa[ 5 faYyb�{�fzfal Yy[�\�mr_anol`mJioij�~_aY�[xbJp��h[�l�_�mJs�c¯_aYy[^mrqaq mJsy�J[�\�[�s�_zbJeg¢Z¢%£�kBl`mJ\�[`q m;fh_amr_anjbts�f 3z� bJq
no\�mr�J[%mJl`�4|�nofano_anjbts�m ® ?��
	 k���¢ �B�J¢ � l`mJ\^[`q mz{�nj_aY]m ��\�\ ij[�s�f�{�mJf)|�fh[�c 3 WZYy[%no\�mr�J[`qa�X{�mJfHmJl"k
�4|�njqa[�cx{�nj_aY�m � nocy[`b � nj��e8q#mJ\^[��Jq mrp�p-[`qH|�fanos�� � ��� ionos�[�kBfh�4s+l Yyqabts+nj��mr_anjbts 3 W�Yy[�qa[�fa|�ij_amJs�_)no\�mr�J[`qa�
Y�mJf�m�fanj�`[�bJe �E�B�O� �F�E��v+n}��[�iof 3 WZYy[XfamJ\^v�ionosy�^q mr_h[xbJe�_aYy[Xe�q mJ\^[��Jq#mrp�p-[`qZ{gmJf�mrv�v�qabU��n�\�mr_h[�ij�°Ä�ÍGuº �J�yqa[�f |�ij_anosy�]nos�mxv�n}�4[�i¡fhv+mJl`n�sy�xbJe�mrp-bt|y_�ÄJÄ��� 3H· _hbJ_amJi�bJe 2 �]bJpy��[�l�_%v-btnos�_af={g[`qa[�\^[�mJfa|�qa[�c��
5 Í�btsd_aYy[�{gmJi�iOmJs�c¹Ä 5 btsd_aYy[^fh_hq |+l�_a|yqa[ 3�� nj�t|yqa[ 2 faYybU{�f�m�_���v+n�l`mJi=¢Z¢�£ n�\�mr�J[ 3 WZYy[�m�wJ[`q mr�J[
s4|�\�p-[`q%bJe)\^[�mJfa|�qa[�c;no\�mr�J[Xv-btnos�_af�v-[`qZe�q mJ\^[Xnof 2 Ä 3
WZYy[�e�btioijb�{�nosy��v+mrq#mJ\^[`_h[`q f%{�n�ioi¡p¡[�wrmrq nj[�c;n�s�bt|yq�l�bt\^v+|�_amr_anjbts�mJi�wJ[`q f njbts�f �

� � |�\xp-[`qZbJeOe�q mJ\^[�f�|�fh[�c~nos�p�|�s�c�ij[zmJc��a|�fh_a\^[�s�_�±�Är� 5 � 2 �+Íy���t² 3
� ¢�btsy¶��t|yq mr_anobts�bJeye8q#mJ\^[�f?±�fa\�mJioiJp+mJfh[=k+v+mrq mJi�ij[�iJbJv�_anol`mJi�m��4[�f � iomrqa�J[Hp+mJfa[Hk¡l�bts�wJ[`qa�J[�s�_ObJv+_anol`mJi

m���[�f � mJc+c�nj_anjbts�mJi�qabJ_amr_anjbtsxbJe�e�q mJ\^[�fOp�� �rÌ ) mr_O_aYy[�mrv�v�q b��yno\�mr_h[=v-btfano_anjbtsXbJey_aYy[�sybts�k�q bJ_amr_h[�c
e�q mJ\^[�f"²
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� nj�t|yqa[ 5 � � ® l Yy[�\�mr_anol�v-[`q fhv-[�l�_anjwJ[�w�nj[`{ bJe�_aYy[�_h[�fh_�mrq q mJsy�J[�\^[�s�_

� nj�t|yqa[ 2 � � � \�mr�J[^�Jq#mrp�p-[�mJc°mr_Xfh_amr_anjbts�Ä 2 Ä`Ì 3 WZYy[^mUwJ[`q mr�J[�s4|�\�p-[`qzbJe�\^[�mJfa|yqa[�cdv-btnos�_afznof 2 Ä
v-[`qZno\�mr�J[Xe�qabt\ m�_hbJ_amJiMbJe 2 �^bJp��h[�l�_Zv-btnos�_af 3
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W�mrp+ij[ 5 � � ? wJ[`q w4nj[`{ bJe�wJ[`q fanjbts�f 3�� \�mr�J[us4|�\xp¡[`q#f^{�nj_aY¹�4�4�-Ä~c�[�sybJ_h[�_aY�mr_�_aYy[�l`mJ\^[`q#mR{�mJf
qabJ_amr_h[�c�p�� �rÌ�cy[`�Jq [`[�f�mrqabt|�s+c;nj_af%bJv�_anol`mJiFm���nof

� ? p���[�l�_zcy[`v�_aY�±�v+i�mJsy[�bJp��h[�l�_�kgq [�mrq�{�mJioi��-_�{?b;cy[`v�_aYuv+iomJs�[�fZk�qa[�mrqz{gmJi�i�mJs+c�_aYyq [`[xqab�c�f�nos
_aY�[Xe8bJq [`�Jqabt|�s�c�²

� � |�\xp-[`qXbJe�bJp���[�l�_]fhv+mJl�[�l�bts�_hqabti=v¡btn�s�_af�±�\�nos�� 2 ��Íy���4� �4� �t² 3 ³ G nos+´~fh_amJs�c�f�e8bJqN��l�bts�_hq bti
l�b4bJq c�n�s�mr_h[�f`��_aYy[X\�nos�no\]|�\ s�|+\�p-[`q%e�bJq�mJioi-wJ[`q fanobts�fZnos�l`i�|�c�nosy�]\^bJqa[�_aY�mJs~btsy[Xe�q mJ\^[ 3

� � |�\xp-[`q�bJe?mJc�c�nj_anjbts+mJiMv+mrq mJ\�[`_h[`q f�±�Ì
<
2 Ã � 2 4

<
� 5 4

<
�
6
Å
<
Í
< � < �t² 3 W�Yy[xe�|�ioiOfh[`_zbJeQ� · � fznof

�tnowJ[�s~p4�d±��t²�io[�m�w�nosy�^bt|y_  F 3

W�mrp+ij[ 5 faYybU{�fZ_hbJ�J[`_aYy[`qz{�nj_aY � no�t|yqa[ 5 _aY�[�e�q mJ\^[�mJs�cul�btsy¶��t|yq#mr_anjbts~wJ[`q f njbts�f%_hbJ�J[`_aYy[`qz{�no_aY~mJs
nos�c+nol`mr_anjbts�mJfZ_hb�Y�bU{ _aYy[ · � fZmrqa[X_hqa[�mr_h[�cum^v�q nobJq n)±�bJp+fh[`qawJ[�c�bJqZe8q [`[�² 3
WZYy[�qa[�f |�ij_af�bJe�l�bt\^v�|y_amr_anjbts�f)mrqa[Zi�nofh_h[�c]nos · v�v-[�s�c+n}�]¢��JWOmrp�ij[�f=¢zÄg_hbx¢ � 3 L?[�f nocy[�f�_aYy[%[�fh_an�\�mr_h[�c
mJl`l`|yq mJl��¹bJe�_aYy[~no\�mr�J[~l�b4bJq c�n�s�mr_h[�f�± �3 4 ²]mJs+c¹_aYy[~m�wJ[`q mr�J[dfh_amJs�c+mrq c�cy[`w�nomr_anjbts�f�bJe�_aYy[;bJp��h[�l�_
v-btnos�_af�± �3 �

<
�3��

<
�3��

<
bJq �3 � ��� ²�_aY�[�\�m��yno\x|+\ l�bJqaqa[�iomr_anobts�fHmrqa[�i�nofh_h[�c�± · � k ? � � p-[`_B{g[`[�s · � f?mJs�c

bJp��h[�l�_xv-btnos�_�l�b4bJq c�nos+mr_h[�f`� · � k �Q? � p¡[`_�{?[`[�s · � fxmJs�cR[���_h[`q njbJq]bJq nj[�s�_amr_anjbtsµ[�ij[�\^[�s�_af`� · � k · � �
p-[`_B{g[`[�s · � fxbts+ij�y² 3 WZYy[�nos�Yy[`qa[�s�_xl�bJq qa[�iomr_anjbtsµp-[`_B{g[`[�s  D mJs+c  

5
±�� �rÌ	��²xnof�s�bJ_]nos+l`io|�cy[�c 3

WZYy[zl�bts�_hqabti-v-btnos�_gwJ[`q fanobts�f�mrqa[�fh[�ij[�l�_h[�c~mJl`l�bJq c+nosy�]_hb^_aYy[�|�fh[�bJeF_amrqa�J[`_afZn�s�bts�[zmJs+c�_�{?b^v�iomJsy[�f`�
n 3 [ 3 e�bJqZbtsy[Xv�iomJsy[ � \�nos�� 2 ��Íy�U�4����mJs�c;e�bJqZ_B{gb�v+i�mJsy[�f � \�nosM�4Íy�
�4�U�^l�bts�_hq bti�v-btnos�_af 3 WZYy[�l�bts�_hq bti
v-btnos�_af�Y�mUwJ[�fa_amJs�c�mrq c¯cy[`w�nomr_anjbts�f�bJe=Ì 3 Ì¯±�Ä 3 [�k 2 ÄU²�\�\Ên�s �]� 	 �¡mJs+c�
 3 ® _amJs�c�mrq#c�cy[`w�nomr_anjbtsubJe=m
v�q nobJq n�|�s�nj_z{g[�nj�tY�_xnof^Ä 3 Ä�\�nol�q bt\^[`_h[`qXbJq�Ä �4Ä`Ìr_aYµbJeg_aYy[^v+n}��[�i)fhv+mJl`nos�� 3 WZYy[�no\�mr�J[�l�b4bJq c�n�s�mr_h[�f
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� nj�t|yqa[�f?Í�_hb�Ä`Ì�faY�bU{¸_aYy[�qa[�fa|�ij_af?bJeFW�mrp+ij[�f%¢zÄ�_hb�¢����Jq mrv�Y�nol`mJioij� 3 WZYy[�m�wJ[`q mr�J[xfh_amJs�c�mrq c�cy[`w�nom�k
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wJ[`q fa|+f�Ì 3 Ä�\�\�² 3^· iofhb�_aYy[^wrmJio|y[�f�mrqa[^v+mrq _aij��_hb4b;�Jb�b�c°_hb~p-[�v-btfafanjp�ij�;l�bJqaqa[�l�_ 3 WZY�n�f�n�f�c�|y[�_hb
_aYy[�e�mJl�_g_aY�mr_%mJioi+wJ[`q fanjbts�f � + Är� · � + 2 mrqa[zY�nj�tY�io��|+s�fh_amrp+ij[]±�l�bJqaqa[�iomr_anjbts+f · � k � ? mrq bt|�s�c¯Ä`ÌJÌ	��²
fhb�_aY�mr_�mJs��;��nos�c;bJeHs4|�\^[`q n�l`mJiMc�nofh_hbJq _anjbts�\�mU�~faYyb�{ |yv 3g� _�\]|�fh_�p-[�[�\^v+Y+mJfanj�`[�c;_aY�mr_znos;_aY�[�fh[
l�bt\^v+|�_amr_anjbts�fZ_aY�[ · � fZ{g[`qa[xs�bJ_Z_h[�fh_h[�c¯mJl`l�bJq c�nosy��_hb�_aYy[Xv+qab4l�[�c+|yqa[Xfa|y�J�J[�fa_h[�cunos ® [�l�_ 3�243�243�543 Í
mJs�c · v+v¡[�s+c�n}� · ��_aYy[`qa[`e�bJqa[�Y�nj�tY�ij�znos�fa_amrp+ij[ · � f�{g[`qa[gs�bJ_OmJ|y_hbt\�mr_an�l`mJioij��cy[�io[`_h[�c�v�q#njbJqF_hb�e�|�qa_aYy[`q
mJs�mJij��fanof 3 ? s�ij��{�nj_aY;_B{gb�bJp��h[�l�_�v�iomJsy[�fX± � + 5 ²�mJs�c;¶�wJ[xl�bts�_hqabtiFv-btnos�_afX±�¢�b + �t²�bJq�\�bJqa[X{g[�l`mJs
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nje-m�iomrqa�J[`q?p+mJfh[ZmJs�c�l�bts�wJ[`qa�J[�s�_?e�q mJ\^[�f?mrqa[�|�fa[�c 3 ® _anoioi�nos^l`mJfh[�bJe-\�nos�no\]|�\ l�bts�_hq bti�_aYy[%v�q#nos�l`njv+mJi
v-btnos�_Ml�b�bJq c+nos�mr_h[�f � 2�4
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p-[`_h_h[`q^qa[�fa|�io_af�_aY�mJs¹_aY�[�v+qa[`w4nobt|�f�wJ[`q#fanjbts 3 È Y�noij[�{g[�fa_anoioi=Y+m�wJ[;v�qabJp�ij[�\�fx{�nj_aYP_aYy[;\�nos�n�\x|�\
l�bts�_hqabti�wJ[`q fanobts�f`��e�bt|yq~l�bts�_hqabti�v-btnos�_af��tnjwJ[���|+nj_h[u�Jb4b�c¸qa[�fa|�ij_af���[�fhv-[�l`nomJioio��nos½_aYy[d_B{gbDbJp��h[�l�_
v+iomJs�[�fX± � + 5 ²�l`mJfa[ 3
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_aYy[�n�s�_h[`q nobJqXbJq nj[�s�_amr_anjbts�v�mrq mJ\^[`_h[`q fxmJs�c�cy[�l�[�s�_�qa[�f |�ij_af�e�bJqxmJioi=s�nosy[ · � f 3 WZYy[�l�bJqaq [�fhv-bts�c�nosy�
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bJ_aYy[`q · � f 3
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\�nos+no\x|+\ l�bts�_hqabti+wJ[`q fanjbts^�tnowJ[�f=fa|yp�fh_amJs�_an�mJioij��p-[`_h_h[`qHq [�fa|�ij_af)e�bJq=s�n�sy[ · � fH_aY�mJs^p-[`e�bJqa[J��mJio_aYybt|y�tY
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e�q mJ\^[�f 3d� eZnosRq bJp¡bJ_an�l`fxe�bJq�[���mJ\�v+ij[�fa[`wJ[`q mJi�¢Z¢�£�kBl`mJ\^[`q mJf^mrq [�|�_anoionj�`[�cµfano\]|�ij_amJsy[`bt|�f ij�¯mJs+cPnoe
v�qabJp�ij[�\�f`�tfa|+l Y�mJf=bts�kBionosy[�e�b4l`|+fafanosy�y�J�`b4bt\�nos���mJs�c^l�bt\^v-[�s�famr_anobts^bJe�c�mJ\�mr�J[�l`mJ|�fa[�c�p4�xv+Y���fanol`mJi
c�nofa_a|yqap+mJs�l�[�f;±�w�njp�q mr_anobts�f`�HfaYyb�la��f`�?[�ij[�l�_hq nol`mJi%c�n�fh_hbJqa_anjbts�f��H[`_al 3 ²ÎY�m�wJ[~_hb°p-[;Y�mJs�c+ij[�c��Hmde�q mJ\^[�k
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_aYyqabt|��tYµfh[�ioe�kBl`mJionop�q mr_anjbts�n�f�mrqabt|�s+cRe�mJl�_hbJq;Ä 543u� nj�t|yqa[¯ÄJÄ�f YybU{�fx_aYy[�c�nofh_hq#njp+|y_anjbts¯bJeZ_aY�[�l Y�[�la�
v-btnos�_gq [�fanoc�|�mJi�fgn�s�_aYy[ # $ k�v+iomJs�[ 3 KzijbJp+mJi�ij��_aY�nof�c�nofh_hq nop+|y_anjbts�ijb�bJ��f%q mr_aY�[`qZq mJs�cybt\ 3
È Yy[�sdmJs�mJij��fanosy��_aYy[�fh[�qa[�fa|�io_af�btsy[^faY�bt|�ioc�l`io[�mrq ij�~�J[`[`v�nos¯\�nos+c~_aY�mr_z_aYy[^iomJfh_z\^[�mJfa|�qa[�\^[�s�_�bJe
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{g[�Y�mJc~syb�nos�c�nol`mr_anobts�bJe�_aYy[x��|�mJi�nj_B��bJe�_aYybtfh[�l�b4bJq c�nos+mr_h[�f 3=� nj�t|yqa[�f�Ä 5 �OÄ 2 mJs�c~_amrp+ij[XÍ�n�s�c�nol`mr_h[
_aYy[�iomrqa�J[][�¼¡[�l�_zbJeH_aY�[xq mJc+nomJiFfh��\�\^[`_hq#nol�c�n�fh_hbJqa_anjbts¯mJs�cu_aYy[]io[�fafh[`qznosy�+|y[�s+l�[XbJeH_aYy[]bJ_aYy[`q · � f 3
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nos � nj�t|�qa[ 2 ² 3 W�mrp+ij[�Íu�tnjwJ[�fx_aYy[�[�¼-[�l�_xbJe%_aYy[ · � f�mr_�m~v-btnos�_�{�nj_aYµno\�mr�J[�l�b4bJq c�nos+mr_h[�f 2 + 2
\�\;� 5 + 5 \�\ 3X� _�nof�[`w�nocy[�s�_�_aY+mr_�_aY�[�\�m���bJqXfhbt|�q l�[�bJe?cy[`e�bJq \�mr_anjbtsdnof�_aYy[�q mJc+nomJi�fh�4\�\^[`_hq nol
c�nofa_hbJqa_anjbts 3
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· f�faYyb�{�sDnos¹_aY+nof�v+mrv-[`q�mJs�cDn�s¹v�qa[`w�njbt|�f�v+|yp�ionol`mr_anjbts�f��H[`wJ[�s�|�s+cy[`q�qa[�iomr_anowJ[�ij�µ{g[�mr�¹[��4_h[`q#s�mJi
l�bts�fh_hq#mJnos�_afg±��°¶�wJ[=l�bts�_hqabti�v¡btn�s�_af`��[�nj�tY�_�¢Z¢�£Pe�q mJ\^[�f`�rfh_amJs�c�mrq#c�fh[`_FbJe4p+ijb�la��kBnos�w�mrq n�mJs�_MmJc�c+nj_anjbts�mJi
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< $ k
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c�nofa_amJs�l�[Xl`mJs~p-[zqa[�mJl Y�[�c 3
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� � � � � ��� ��� � � � � � � � � ��� � � � � ± · Ä�²

mJs�c;_aY�[�[�fh_ano\�mr_hbJq f�e8bJq � mJs�c ��bJq 3 54
�� + � � ��7 ��� 8 D � ��7 ����� <
�3654 + � ���� 7 � ���

C
± ·z5 ²

mrqa[�sybz\^bJqa[�|�s�p�nomJfh[�c��Jnjey_aYy[�fh��fh_h[�\�mr_anol?[`qaqabJq#f�mrq [gsybJ_)\^b�cy[�ij[�cxmJs�c�cy[`_h[`q \�n�s�mrp+ij[Hp4��mJc�c+nj_anjbts�mJi
v+mrq mJ\�[`_h[`q f 3
È [��J[`_�_aYy[Xqa[�fan�c�|�mJiof � ���d_hb

���
	 + 3��
� � � � ��� 7 � � 8 D � � 7� � �
	 <

± ·z2 ²

���
	 + 3��
� � � � ��� 7 ��� 8 D � � 7� ±+��� � ���F² ++ 3

± � ��� ²-±+��� � ���F² +�� ��� � � ��� E

� ��� nof%p+|�_�m�w4nof njp+ij[zl�bt\^v-btsy[�s�_ZbJeO_aY�[Xq mJs�cybt\ mJs+c;_aYy[�fh��fh_h[�\�mr_an�l�[`qaqabJq f 3
WZYy[Xfa�4fh_h[�\�mr_anolXl�bt\^v-btsy[�s�_

� � � � ����� ± · Í4²
v+iomU�4f�mJs~no\^v-bJqa_amJs�_%qabtij[Xnos;c�[`_h[`q \�nos�mr_anobts�v�qabJp+ij[�\�f?bJe)fh��fh_h[�\�mr_an�l�[`qaqabJq f 3
· fh�4fa_h[�\�mr_anol�[`qaq bJq�nofZ|�s+cy[`_h[`q \�nos+mrp+ij[J��nje

� 	 +�� � 	 + ±�� � �¡² � 	 +, E ± · ��²
� s;_aY�nof%l`mJfh[�[`wJ[�s�mJc�c�no_anjbts�mJi-v+mrq mJ\�[`_h[`q fZl`mJs�sybJ_�v�qabUw�nocy[�e�bJq�m�c�[`_h[`q \�nos�mr_anobts 3� ¿�������� � [`_ � D � D + ��� � 	�� 7 p-[X_aYy[�i�nosy[�mrq�fh��fh_h[�\ e8bJq�_aYy[X[�fh_ano\�mr_anjbts~bJe � D mJs�c9� 	 _aYy[�_hq |y[
fh��fh_h[�\�mr_anolX[`qaqabJqZwJ[�l�_hbJq 3
� bJq�_aYy[Xqa[�fan�c�|�mJi¡wJ[�l�_hbJq � �d{g[XbJp�_amJnos

��	 + 3��
����� D � � � D 7 � D � 8 D � � D 7� � 	 +�� � 	 E

� [`_ � D � D 8 � 5 � 5 + ����� 	)� 7 p-[]_aY�[�f mJ\^[^ionosy[�mrq�fh��fh_h[�\;��[���_h[�s�cy[�cdp4��_aYy[^mJc�c+nj_anjbts�mJiOv+m�k
q mJ\^[`_h[`q�e�|+s�l�_anjbts �

5 � 5
{�Y�nol#Y;cy[�fal�q njp-[�f�_aYy[Xfa�4fh_h[�\�mr_anol�[`qaqabJq � 	 3
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WZYy[�s�_aY�[�l�bJqaqa[�fhv-bts�c+nosy��sybJq \�mJi�[��4|�mr_anjbts+f%qa[�fa|�io_�n�s

� � � D 7 � D � � D 7 � 5� �
5
7 � D � �

5
7 �

5�� � �� D�� 5 � + � � � D 7 �� �
5
7 � � <

mJs�c;e�bJqZ_aYy[�[�fa_ano\�mr_hbJq �� 5
{g[XbJp�_amJn�s� �� 5 + � � �

5
7 �

5
3 � �

5
7 � D � � � D 7 � D � 8 D � � D 7 � 5

 �� 5 ++ ���
5
7 �

� � � D � ��� D 7 � D � 8 D ��� D 7  � + 3 ���
5
7 � 	 E

� e ��	 +, {g[��J[`_�_aYy[^Yybt\^bJ�J[�sy[`bt|�f�i�nosy[�mrqzfh�4fa_h[�\ � �� 5 + , E WZYy[�sybts�k�_hq njw�nomJiOfhbtio|y_anjbts+f �� 5��+ ,mrqa[]bts�ij��[��ynofh_h[�s�_�nje � nof�fan�sy�t|�iomrq��+{�Y�mr_zYybU{g[`wJ[`qXno\^v+i�nj[�f�_aYy[�no\^v-btfafanjp�noionj_���_hb�bJp+_amJnosum�|�s�n���|y[
fhbtio|�_anjbts �� 5��+ , e�bJq � 5

3
· qa[`e8bJq#\x|�i�mr_anjbts;bJe%± · �t²%�4nj[�i�c�f

� � 	 + ±�� 3 - � ² � 	 +, < {�nj_aY -9+ Ä E ± · ��²
Lg[�l`mJ|�fh[ � nof%fan�sy�t|�iomrq���cy[`_X± � � + Ì�nof%mJio{gmU�4f%wrmJionocM�4fhb^_aY+mr_%bJ_aYy[`q�fhbtio|�_anjbts�f?_aY�mJs � 	 +, mrqa[
[��ynofh_h[�s�_ 3 WZYy[�fhbti�|y_anjbts^wJ[�l�_hbJq f�e�bJq�� � l`mJs�p¡[�nos�_h[`q v�qa[`_h[�c�mJf?_aYy[�[�nj�J[�s�wJ[�l�_hbJq#f�e8bJq?_aYy[�[�nj�J[�s�wrmJio|y[- + Ä~bJe � 3 W�Yy[�[��ynofh_h[�s�l���bJe - + Äue8bti�ijbU{�f�e8q bt\ _aYy[¯nocy[�\^v-bJ_h[�s�l��¹bJe � mJs�c�_aY�[�q mJsy�
cy[`¶+l`no[�s�l����	� �+ ! EWZYy[`q [�\�mU��[`wJ[�s�[���n�fh_g\�bJqa[�_aY+mJs�btsy[zionos�[�mrq?nos�c�[`v¡[�s+cy[�s�_=[�nj�J[�s�wJ[�l�_hbJq#f � _aY�[�njqgs4|�\xp-[`qgnof #]±%# +��
 + q#mJsy��c�[`¶+l`nj_�bJe � + q mJsy�¡±�� ²#��nje 7 nofXqa[`�t|�iomrq"²#�Op-[�l`mJ|�fh[�|yk�e8btiocd[�no�J[�s�wrmJio|y[�f - + Ä�mrqa[
v-btfafanjp�ij[ 3
· ioiy_aY�mr_�\^[�mJs�f=_aY�mr_?e�bJq=[`wJ[`q ��p+|�s�c+ij[%fh�4fa_h[�\Î|�nos�cy[`v-[�s�c�[�s�_�wJ[�l�_hbJq fgbJeMfh��fh_h[�\�mr_anol�[`qaqabJq#fH[��ynofh_`�
{�Y�n�l Y°mrqa[�sybJ_Xc�[`_h[`q \�nos�mrp�ij[ 3x� _�p-[�l�bt\^[�fXmJs�n�s�_h[`qa[�fa_anosy�;mJs�c°[�fafa[�s�_anomJi)�4|y[�fh_anobts��M{�Yy[`_aY�[`q�_aY�nof
\�mr_aYy[�\�mr_anol`mJi+fh[`_?bJe-[`qaqabJq f?nos�l`io|�c�[�f)fhbt\^[ZwJ[�l�_hbJq fg{�Y+nol Y^mrqa[�v+Y��4fan�l`mJioij��v-btfaf njp+ij[J�tmJs�c�\^bJqa[`bUwJ[`qU�
{�Y�n�l Y;cyb^b�l`l`mJfanjbts�mJi�ij��bJq�[`wJ[�s~bJe�_h[�s�mrv�v-[�mrq�nos�v+q mJl�_anol`mJi�v�q b���[�l�_af 3
� s¯Ã0��Å-mJs�[���mJ\^v�ij[�bJeM_�{?b�_���v-[�fgbJeMfh��fh_h[�\�mr_anol�[`qaqabJq#f`��{�Y+nol Y�mrqa[�bJe8_h[�s�\^[`_�nos�v+q mJl�_anol`mJi�v�qab��h[�l�_af`�
nof��tnjwJ[�s 3%� sµÃ���ÅO_aY�[�v�qa[`w�njbt|�f�l�bts�l�[`v�_zY�mJfZp-[`[�s~[���_h[�s�cy[�cu_hb�nos�l`io|�c�[��Jq btfaf�[`q qabJq fx±�p�io|�s�cy[`q#f#²gmJf
{g[�ioi���mJs�c;Y�mJf�mJiofhb�p-[`[�s;fa|yv+v¡bJq _h[�c�p���[���mJ\�v+ij[�f 3
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WZY�n�f�v�q b4l�[�c�|�qa[xq [`v�qa[�fh[�s�_afXm�l�bt\^v+|y_amr_anobts�mJioij�~[ � l`nj[�s�_�_h[�l#Y�s�no�4|y[�_hb~l�bt\^v+|�_h[]_aY�[^[�¼¡[�l�_XbJegmJs
nos�c+njw4n�c�|�mJiJmJc�c�no_anjbts�mJitv�mrq mJ\^[`_h[`q�±�bJqHm��Jqabt|yv¡²Fbts]_aYy[�_hq mJl�[�bJe+_aYy[�l�bUwrmrq nomJs+l�[Z\�mr_hq n}��bJe+_aYy[�bJ_aYy[`q
v+mrq mJ\�[`_h[`q fZbJe�m^p+|�s+c�ij[zfh�4fa_h[�\;��bJq�m�f |yp+fh[`_%_aYy[`q [`e8qabt\ 3)� _�n�f�p+mJfh[�c;bts;_aY�[�\�mr_hq n}�;nocy[�s�_anj_anj[�f

�� + � ������� <
±?LzÄ�²

�� 8 D + � 8 D 3 � 8 D � � � 8 D 8 � � 8 D � � 8 D � � 8 D
E ±?L 5 ²

· fafa|�\^[?_aY�mr_�m�fh[�ije8kBl`mJionjp+q mr_anosy�Zp�|�s�c�ij[)fh��fh_h[�\ {�nj_aYxm�e�|�ioi�fh[`_FbJe+mJc+c�nj_anjbts�mJitv+mrq mJ\^[`_h[`q f��J[�sy[`q#mr_h[�f
_aYy[�s�bJq \�mJi-[��4|�mr_anjbts~\�mr_hq#n}� � mJs�c;_aYy[�q [�iomr_h[�c~{g[�nj�tY�_Zl�b�[ � l`no[�s�_�\�mr_hq n}�
	��� 3
WZYy[�c�[�ij[`_anjbtsdbJegbtsy[�bJq�\^bJq [�mJc�c�nj_anobts�mJi�v+mrq mJ\^[`_h[`q f�ij[�mJc�f�_hb~_aY�[�sybJq \�mJi)[��4|�mr_anjbtsR\�mr_hq n}� ��
mJs�c;_hb �	 
�
 qa[�fav¡[�l�_anowJ[�ij� 3
� s�bJq c�[`q=_hb^cy[�ij[`_h[�_aYy[�mJc+c�nj_anjbts�mJi�v+mrq mJ\^[`_h[`q�bJeMl�btio|�\�s¯±�n8²)bJe � ��mxfa| � l`no[�s�_aij�^iomrq �J[�s4|�\xp¡[`qgnof
_hb^p-[�mJc�cy[�c�_hb^_aYy[�c�nomr�Jbts+mJi-[�ij[�\^[�s�_ ! * * bJe � 3H� s�_aYy[Xl�bts�_h[���_ZbJe�±?LzÄU²#��_aY�[XmJc�c�nj_anjbts�bJe�m^iomrqa�J[
s4|�\�p-[`q�� * * \�m���p-[zqa[`v�qa[�fa[�s�_h[�cumJf

�� + � 8�� * � * * � � * ±?L 2 ²

{�nj_aY

� �
* + � � * + Ì

<
E�E�E E

<
Ä
<

E�E�E E
<
Ì �

±�Ä
<

E�E�E
<
± P ² < E�E�E

< #�² E

WZY4|�f�� * * \�mU��p¡[�nos�_h[`qav�q [`_h[�c;mJf%m^{?[�no�tY�_%bJe�mJs~m�v�q njbJq#n+bJp+fa[`qawJ[�c~mJc�c�no_anjbts�mJi¡v+mrq mJ\^[`_h[`q 3H� eO_aYy[
bJp+fh[`q w�mr_anjbtsdnof�mJfafa|+\^[�c�_hb�p-[�Ì��-m�iomrq �J[x{g[�nj�tY�_zl`mJ|+fh[�f�_aYy[�v+mrq mJ\^[`_h[`q�± P ²�_hb�p-[xe�bJq l�[�c¯_hb�_aY�nof
bJp+fh[`q wJ[�c;w�mJi�|y[XÌ 3=� bJq �� 8 D {g[XbJp�_amJnos

�� 8 D + � 8 D 3 � 8 D �
* � Ä
� * * 8 � � * � 8 D �

*  8 D � � * � 8 D < ±?LgÍtm4²
bJq �	 
�
 + 	 
�
 3 	 
�
�� 	 
�
 E ±?LgÍJp-²

WZY�[X\�mr_hq n}� � �tnowJ[�s;p��

� +�� * � Ä
� * * 8 � � * 	 
�
 � *  8 D � � * ±?L �rm4²

Y�mJf%_aY�[Xv+mrqa_anol`|+iomrq%fano\^v+io[zfa_hq |�l�_a|yqa[

� +
 !!!!!
"

Ì E E E Ì
E E E
E E �

* *
E E

E E EÌ E E E Ì

& '''''
) ±?L ��p-²
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{�no_aY

�
* * + Ä

Ä�� � * * 8 � * * E ±?L �rm4²
� * * nof%_aYy[Xnj_aY;c+nomr�Jbts�mJi�[�ij[�\�[�s�_ZbJe 	 
�
 mJs�c;e�bJq � * * % &

<
�
* * + Ä

� * * E ±?L ��p-²
· v�v+ij��nosy�]_aYy[X_hq mJl�[�bJv¡[`q#mr_hbJq � C _hbu±?LgÍJp¡²#��{?[�bJp�_amJnos

� C � �	 
�
 � + � C ± 	 
�
 ²
3
� C ± 	 �� � 	 � � ² E ±?L �J²

È nj_aYP±?L ��p¡²�mJs�cP±?L ��p-²#�¡_aY�[�_hq mJl�[�l�bJqaqa[�l�_anjbts¯_h[`q \ � � C + � C ± 	 � � � 	 � �+²Z_amr�J[�f�_aY�[xv+mrq _anol`|�iomrq
fano\�v+ij[�e8bJq \

� � C + � C ± 	 � � � 	 � ��² + Ä
� * *���/��

D
� 5
*0/ < ±?L �t²

{�Yy[`q [�#unof%_aY�[Xs�|�\xp-[`q%bJe)fh�4fa_h[�\ v+mrq mJ\^[`_h[`q#f�nos � 3
º [�s�l�[J�?nosPbJq c�[`q^_hb�l Yy[�l �P_aY�[�n�sy�+|y[�s�l�[�bJe�bts�[~mJc�c�nj_anjbts+mJi=v+mrq#mJ\^[`_h[`q�±�n8²xbts¹_aYy[�_hq mJl�[;bJe�_aYy[
l�bUwrmrq nomJs+l�[�\�mr_hq n}�-��{g[°sy[`[�c¸_hbDl�bt\^v+|�_h[¯bts+ij�D_aYy[�nj_aY½qab�{ ��l�btio|�\�s�bJe � 8 D 3Î� e � nof�bts�l�[
e�mJl�_hbJq nofh[�c���_aYy[¯l�bt\^v+|y_amr_anobts�mJi�mJ\^bt|+s�_�e8bJq�_aY�mr_�nof�sybJ_�\^bJqa[u_aY�mJs C�± �

<��
² + # 5

3
5 # 8 Ä

±�{�Yy[`q [�C�± �
<��

²�qa[`v�qa[�fh[�s�_af%_aYy[xs�|�\xp-[`q%bJe�mJc+c�nj_anjbts�f%mJs+c~\x|+ij_anjv+ion�l`mr_anjbts�f#² 3
· s;[���|+njw�mJio[�s�_%[���v�qa[�faf njbts;_hbu±?L �t²�e�bJq�_aY�[Xcy[�ij[`_anjbts;bJe)m�fa[`_ZbJe)mJc�c�nj_anjbts�v�mrq mJ\^[`_h[`q f�l`mJs~qa[�mJc�n�ij�
p-[Xcy[`q njwJ[�c;mJiobtsy��_aYy[XfamJ\�[�ionosy[�f 3
� s�_hqab�c�|�l`n�sy��_aYy[Xl�bJqaqa[�iomr_anobts~l�b�[ � l`nj[�s�_
	 *0/ ��{�Yy[`qa[

	 5
*0/ + � 5

*0/
� * * � /=/ <

±?L �t²
[��4|�mr_anjbtsR±?L �t²�p-[�l�bt\^[�f

� � C + � C ± 	 � � � 	 � ��² + ��/��
D
	 5
*�/ � / / E ±?LzÄ`Ì�²

� s�fh_h[�mJc°bJe�l Yy[�l �4n�sy�~_aYy[�l�bt\^v�ij[`_h[^_hq mJl�[J��nj_�\�nj�tY�_�p¡[�[`wJ[�sµ\^bJqa[�l�bts�l`io|+fanjwJ[�bts�ij�¯_hb~l Yy[�l �°_aYy[
fa|yp+_hq mJl�[�_aY+mr_]nofxqa[�iomr_h[�cP_hbd_aYy[�bJp��h[�l�_xv-btnos�_xl�b4bJq c�nos+mr_h[�f 3 È nj_aY # * mJf]_aYy[;s4|�\xp¡[`qxbJeZbJp��h[�l�_
v-btnos�_Zl�b�bJq c+nos�mr_h[�f�mJs+c 	���� � _aYy[�{?[�nj�tY�_�l�b4[ � l`nj[�s�_�fa|�p+\�mr_hq n}��e8bJq�bJp��h[�l�_�v-btnos�_�l�b4bJq c�n�s�mr_h[�f`��{g[
{gbt|�ioc�bJp�_amJnos

� � C + � C � 	���� � � 	���� � � + Ä
� * * ����/�� D

� 5
*0/ + ����/��

D
	 5
*0/ � /=/ � P �+ K ±?LzÄJÄU²

º [�s�l�[?{g[g�J[`_�_aY�[gmJij_h[`q#mr_anjbts�bJe+_aYy[g\�[�mJs�wrmrq nomJs�l�[ � 3 5
 bJe+m�sy[`_B{gbJqa���'fOv-btnos�_Ol�b4bJq c�n�s�mr_h[�fOl`mJ|+fh[�c
p4��btsy[�v+mrqa_anol`|�i�mrqZmJc�c�nj_anjbts+mJi�v�mrq mJ\^[`_h[`q]±�n�²?_hb

� 365
 +43654
Ä
# * ����/�� D

	 5
*0/ � /=/ E ±?LzÄ 5 ²
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� �4|�mr_anjbts°±?LzÄ 5 ²�l`mJs;p-[znos�_h[`qav�qa[`_h[�c�mJfZm�\^b�c�nj¶�[�c�{g[�nj�tY�_h[�c�\^[�mJs���{�Yy[`qa[`p4��_aY�[zf ��|�mrq [�c�l�bJq qa[�k
iomr_anjbts;l�b4[ � l`nj[�s�_af 	 5

*0/ fh[`qawJ[�mJf�³�{?[�nj�tY�_anosy��e�mJl�_hbJq f ´^e8bJq�_aYy[�{?[�no�tY�_Zl�b4[ � l`nj[�s�_af � /=/ bJe�_aYy[�bJp��h[�l�_
v-btnos�_�l�b4bJq c�n�s�mr_h[�f 3
� s�c�njw�noc�|�mJi+w�mrq#nomJs�l�[�f�\�m���p¡[Xl#Yy[�la�J[�c¯p4�

� �
/=/ + � /=/ 3 �� / / + 	 5

*0/ � /=/�< ±?LzÄ 2 ²

�3 5
/=/ + 3 54

� Ä 3 	 5
*0/ � � /=/ <

� 365
/=/ + 3654 	 5
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