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]3̂�_�_�̀�a�̂�bYc2dè�f7gih�jed4])kJl � c-j5_eh�a�m	c:nk�o9h�apgih�a(̀�c-jem�̀�a�q
p̀f(m�c jDrsf	_�̀n�c-̀�f7g�t'uYc9npu4u�h7v�̀$w[̀7̀pj4f�m�k[dYc-̀�d5xikYc-m�̀>̀b[m�̀�j�q
f�c9vỳDo-z|{/l}j�̀~̂��'m	u�̀���c a�f(m6o9hDf�̀�a5c2jed�k�n7̀�d��(o�kêia�̀pf(n7̀pjiǹ
f�m(kYd[cF̀�f�c2j�a�h�a(̀pq9rYh�f��}h7m	a�c:n7̀pf�c2j���h�n7m�c-j�v�̂[o-vỳ�d�m�u�̀
])kJl � ��̂Yo-̀7nkJo-̀����,��{}��f(m�a�̂�jDr�vYc-f	c-wJo-̀�h�wYf�̂�a�_em�c:̂�j�g
h,j�d�h�j�c2j�m(̀pjef�̀��(o�k�̂�a�̀pf(n7̀pj�m�_�a�̂DrYa(̀pf(f	cF̂�j�̂DwYf(̀pa�v�̀�d
t}u�̀�j5��h7m�a	c-n7̀�f3n7̂�j�m�hDc�j[c2jDr6n̂�_�_èpa�t'̀�a�̀'c2a(a	h�d�c2h7m�̀�d4w�z
m�uè����y��j���o2c�jè~̂y��h�j�hDa�r�̂�j�c-̂yj�o2h�f�̀�a5t/̀�a(̀�̂�a�c&rAc-q
jYhDo�o�z~h7nm(kYhDo�o-z�h7m(m�a	c:wYk�m(̀pd�m�̂4m�uè�dec2h7m�̂��'c-n4])k"l6{"��u�̀
f�h�� ̀�f�_èn7m�a�kY�¡t}h�f�o9h�m�̀�a�a�̀̀7bAh���c2j�̀�d¢w[z£f�̀7v�̀�a�hDo
ŷm	u�̀�a¤c-jev�̀pf(m�c�reh7m(̂�a�f�g¥h,jed�m�uè¦̂DwYf(̀pa�v�̀�d�kYjekYf(kYhDo�o-z
o9hDa�r�̀'vYc-w[a�h�m	c:̂ijeh�oR��a�̀px�k[̀�j�nz6f	u�c2��m�n7̂y��_�h�a(̀pd4t}c-m	u4m�u�̀
§ j�̂�t'j�]3k|l̈ rAh�f�_�u[h�f(̀$vYhDo-k�̀'a(̀p�'hDc-j�̀�d5h'��zYf�m(̀pa(z���̂ia
�'̂�a�̀4m�u�hDj©h6d�̀n�h,dì���ª"g «J��{3¬�j�<®���ª=��̀vYh7k"o�m}f(u�̂Dt'̀�d
t}c-m�ū m	u�̀=uè,o2_̄ ŷ��c�f(̂Dm�̂�_�c-n=f(k�wYf(m�c9m�k�m	c-̂yj̄ n7̂ijin,o-kYf	c-v�̀,o-z
m�u[h7m�m�uè£̀��'c-m(m�̀�a¦h7n7m�kYhDo�o-z�n̂�j�m	h�c2j�f�m(t'̂�̂�b�z�r�̀�j
h�m�̂��}f����J��{A�°f�kYwYf�̀pxek�̀�j�m'a�̀7̀bJh���c�j[h7m�c9̂yj�̂i��m	u�̀5�(o-k�̂yq
a�̀�f�n7̀�j�n7̀�kYf(c2j�r�h�m(kYj�h�wJo�̀�_�kJo2f�̀�d�d�z�̀�o2h,f�̀�ä m�uè�j

a(̀v�̀�hDo�̀�d¢m	uYh7m̈ m�uì±��̂Yo-̀7nkJo-̀�c-f�c2j²hDo�o©_Ya�̂�wYh7wYc�o2c-m�z
o2c2j�̀�h,a$hDj�d�ǹ�j�m�a(̂�f�z����/̀7m�a	c-negAt'c-m	u=m	u�̀}̂�wYf�̀pa(v�̀�d�_�a(̂�q
rYa(̀pf(f�c9̂yj³c2j�v�̂[o-vic jDŕ m�uè�m�̂�m�hDo�o�z³f�zY�'� ̀7m�a	c:n�])kYµ�l
f(m�a�̀m(npu[c-j�r�vYc-w[a�h�m	c:̂ij¶��·[��{/¬̧ jm�uì¥f	h�� ̀¥j�̀7̂�j���h7m�a	c-b
f(m�kYdiz�m�u�̀~w�̀�jYdec2j�r���a�̀pxek�̀�j�npc9̀pf¹wŶDm�u�c2jºm�uè=rYa�̂�kYj[d
f(m�h7m(̀»h�jYd¼c-j̈ m�uè©̀7b�npc9m�̀�d̈ ,̀o-̀n7m�a�̂�j�c-n»f�m	h�m(̀©n̂DkJo9d̈ wè
hDo2f�̂6c2d�̀�j�m	c-��c-̀pdN{

½�kA��̀pa(̂,kJf©m	u�̀7̂ya(̀7m�c-n�hDo=f�m(kYd�c-̀�f̄ ŷ�¾n̂�_�_�̀�a©̂�bYc d�̀�f
u[h7vỳ=f�k�r�r�̀pf(m(̀pd¾m�u�h7m�h7m5o-̀�h�f�m�m�t'̂©c-f�̂��'̀�a	c:n¿��̂�a	�}f ̂y�
m�uè6])k"l � d�c-̂,bJc2d�̀6f�uê,k�o9d~̀7bYc2f(m�g|m�uè5n7̂,vYhDo-̀pjim�o9c j�̀phDa
n7̀pjem�a�̂if�z��}� ̀m	a�c-n°f	_�̀7n�c-̀pfpg¿h�j�d¢h�]3kJµ�l � n7̂i��_[o-̀bN{
À°u[c�o�̀�m	u�̀�m	u�̀7̂ia�̀m	c-n�hDo�f�m(kYdYc9̀pf¼f�k�r�r�̀pf�m�̀�d�h¢Á �zÖ g
��q�f	u�h�_è�d6r�̀7̂i� ̀7m�a�z~��̂ia>m	u�̀6o2h7m�m(̀pa/c2f(̂y� ̀�a}��Â"gFÃY��gR_�a(̂�q
wYh�wJo�z�m	u�̀=rJo-̂,wJhDo���c2j�c2� kY��̂�j�m	u�̀»]�kJl � _�̂�m�̀�j�m�c hDo
f(kYa���h�ǹeg�m�uè©̀bY_ìpa	c2�/̀�jem�hDo'̀7vic d�̀�j�n7̀»f�̀7̀p��f4m�̂���h�v�̂�a
m�t ̂¥j�̂�j�̀�x�kJc:vYhDo�̀�jem'̂,b[zDrì�j»h7m(̂��}f'h�j[d©h~Á � f�zY�'� ̀�q
m�a(z���̂�a6m	u�̀»n7̂y��_[o-̀b�{���u�̀7̂ia�̀m	c-n�hDo�c-j�v�̀�f(m�c:rYh7m�c9̂yj[f6̂y�
m�uè�c-j[f�̀�a(m�̀�d�g�n7̂�vihio�̀�j�m���̂�a	�³zYc:̀,o2d�̀�d¼ho9c j�̀phDa6n7̂y��q
_�̂�kYj[d©t}c9m�u»hsÄ
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])�����[]�� f(m(kYd�z�^����¾^,n�uYc��	k § c>`m5hDo({ hio9f�^�_�a(`�d�c-n7m�`�d
m�ue`©`bJc2f�m(`pjen7`©^y�6j�kY� `pa(^DkYf~o-^yt'q�o�z[c�jir�`7bYn�c-m(`pd`,o-`7npq
m�a(^yj[c-n}de^,k�w�o-`m$f(m�h7m(`pf ���
	"g��,�,��{

��u�`¨`bJc-f(m�`�j�n`¨^��~m�t'^�])kJl � c�f(^��'`�a	f©t}h�f¾n^�j�q
��c2a	�/`pd~`7bJ_�`pa	c-� `pjem�hDo�o�z©c-j~m�ue`�rYh,f/_Yueh�f�`�wez¥h4a�`7n7`pj�m
_Yu�^�m(^yde`m	h7npu�� `�j�m$f(m�k[d�z6^y��À¼k6`m/hDo�{����ª"g���«J��{A��u�`�f�`
h�k�m	u�^�a�f=d�`7m�`7n7m�`�d�m	u�`©w�`�j�m6n7^i� _Jo-`b¼f�_e`7npc:`�f6t'c-m�u¨h
d�`7m�h7n�uY��`pjem3`�j�`�a�r�z�^y��h7w�^�k�m/��{&· `���g�t'uYc�o-`$m	u�`'o2c2je`ph�a
])kJl � u�h�f=h¯�/kYn�u¨u�c:rYu�`�a4`,o-`7nm	a�^�j�h�����c j�c-m�z¨h�a�^DkYj[d
«|{;��·=`��4{)¬�j»h�rAa�``��'`�j�m�t'c-m�u¾m�u�`6m�ui`^�a�`7m�c9nphDo�_Ya�`pd[c:npq
m�c-^�j�g/m�u�`7z hio9f�^�de`m(`n7m�`�d¼f�`7v�`�a�h�o�o-^�t'q�o-zYc-j�r¼`7b�npc9m�`�d
`,o-`n7m�a(^�jYc-n/f(m�h7m�`�f�gyt}c9m�u5h7m>o-`ph�f(m�m�u�a(`7`$^���m�ue`p�±o�^�n�h7m�`�d
t}c-m�uec2j~o-`pf(f�m�u[h�j¯�/`��h7w�^�vy` m�ue`/rYa�^DkAjed=f�m	h�m�`e{��~^�f�m
a�`7n7`pj�m�o�zNg�])ue`pa�m�c2u[c-j�`7mshDo({$u�h�v�`©a�`7`7bYh��}c j�`pdn7^y_[_�`pa
^yb[c2d�`�f�c2j f�^Yo2c2d h�a�r�^�j�g�h,j�d�^yw[f�`�a�v�`�d h�nDo-^if�`,o-z
f�_eh7n`�dYdi^ykewJo�`7m�c2j[��a�h�a(`pd³h�w[f�^�a�_em�c:^�j´h�m��,ªD«�{�	�h�j[d
�J��"{ �4n�� − � ��®e�7{ ��uYc f/m�ue`z©h,f(f	c;rJj�`pd¾m�^=m	u�`6h�f(zi���/`7m�q
a�c9n±f(m	a�`7m�n�uYc-jir£vYc-wYa(h�m�c:^�j²^y��m	u�`�f(z��}��`m	a�c9n¦]�kJl��
c2f(^y� `pa�wYh,f�`pd¹^�j5c-m	f3w�`�u[h7vYc:^iapgYh�jYd¹^ij¹m�u�`'h�_[_�`�h�a�h�jin`
^i�>h�m	a�c2_[o-`7m�^��$f(k�n�u�de^,kew|o-`m	f>t}c:m�u©a�`Do2h7m�c-v�`�c2j�m(`pj[f�c9m�z
a�h7m	c-^yf>^�� ���;ª�����c j6`bJ_�`�a	c�� `�j�m	f�`��}_[o-^,z[c�jir�h�j6^�b�z�r�`�j
f�h���_[o-`}`�j�a	c:npue`�d6m�^6·�	��¼t}c-m�u ��� l6{

l/v�`pa��'h�j�z~z�`h�a�f t/`s��a�`7x�k�`j�m�oFz©^,w[f�`a�vy`�d©f�_i`n�m	a�h
^y��m�u�`©f�z��'�/`7m�a�c:n¯]3kJl � f(_�`7nc:`pf¹t�uec2o-`=kYf(c-jDr�h¯o�h�f�`a
vih�_i^ya�c���h7m�c:^�j©m�`7nu�j�c2xDk�`=d�`�vy`DoF^�_�`d»c j©^,k�a¹o9h�w�^�a�h7m�^ya�z�{
�Rui`�^,bYc-d�`�t'h�f�hDo9f�^'hDoFt'h7zif�_�a�^yd�ken�`pd t'u�`�j�`�v�`pa�n�^�_�_�`a
`,oF`7n�m	a�^ydi`f6t/`a�`©k[f�`d¼c-j^,kYa6_�kJo-f�`�d�d�c-f�npu�h7a�r�`©m�`7nu�q
j�c2xDk�`e{"��u�`}n7^y_e_,`�a/h�m(^y��h�_�_�h�a�`jim�oFz�di^,`f/j�^Dm�f�_i^yj�m	hq
j�`^DkYf	o:z¥c-j�f�`pa�m�c-j�m(^�h¹ria�^,kYj�d©f�m�h�m�`�^Db�zDri`7j©�'^eoF`n�kJoF`eg
w�k�m3m	u�`$^DbYc-d�`���^�a��'f�`����c-nc:`pjim	o�z�w�z5a�`7h7n�m�c:^yj¹^y��m�a�h�jef	o2hq
m�c:^yj�hDo o�z¯^ya�`�o-`�n7m�a�^yjecFn�hDo2o-z©`benc-m�`�d»n�^y_�_�`7a�h7m�^y��f�_ya�^yq
d�k�n7`d=wezsm	u�`4o�h�f�`�a�v�h�_�^�a�c���h7m�c:^yj�^ya m�u�`�nh7m�u�^�d�`�f(_�k�m�q
m�`a(c2jDr°_ya�^,n7`f�f�`pfp{���k[a�c-jDr¼m�u�`f�`�f�m�k�d�c-`fpg�t/`�� h�d�`�h
vih�a(c:`m�z¼^��=j�`�t ^,w�f�`�a�v�h7m�c:^yj�fpg}h�j�d°f�`�v�`pa(h�o5j�`�t hjed
_�k����7o9c-jDr6`p����`�n7m�f�`p�/`7a�r�`pdR{e��u�`�f�`'a�`�f�kJo:m�f�h7a�`}a�`�v�c-`�t/`pdRg
c2j�m�`�a�_�a�`7m�`pd6h�j�d6f�ki���'h�a(c��	`�d6c�j4m�u�c f��'h�j�k�f�n�a�c-_�m7{
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À¼`4`bYh���c2j�`�d©m	u�`sf(_�`7n7m�a�h6c2j©h6j�kJ�/w[`pa�^y�/d�c2����`�a�q
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��a(^y� m�ue`�v[cFwJa�h7m	c-^�j�hDo�o�z¦a�`,o2h�be`pd�f�_e`n7m�a�kY� c2f�x�kYc-m(`
n7^ijef�_ec-nke^,kJf7g�m�ue`�n7^ya	a�`�f	_�^�j�d[c�jir�wYh,jedYf¾^ia(c:rYc2j�h�m�c-j�r
��a(^y��m�u�`�vYc-w[a�h�m	c:^ijAo�`�f	f
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vYc:wJa�h7m�c9^ijehDo�o-z}`7b[npc-m(`pd �

ν �′
g�	Jg�	 ��o-`ve`,o2f7{���m�a�c9nm�o�z�f�_e`ph § q

c2jDr�giw[h,j�d[f�c-j�v�^[o�v�c2jir5^�j�`}x�k[h,j�m(kY�¶^i�
ν �′′ h�a�`�f�zY�'� `�q

m�a(z�q���^ya(wYc2d�de`�j�g h�j[d�f	u�^�kJo2d�j�^Dm5h�_�_e`ph�a�h7m5hDo�o�c2j¯m�ui`
f	_�`7nm	a�kJ�¢^y�/h~o2c-j�`�h�a�gRn7`pjim�a(^yf(z��}��`m	a�c9n=]3k�l � {)l}ji`
_�^�f�f	c-w"o�`¶`bY_Ao9hDj�h7m�c-^�j�t'^DkJo2d�wY`¼m	uYh7m�m�ue`¼w[`pj�d[c-j�r
_�^�m�`�j�m	c2hDo�npu�hDjDr�`pf t}c-m	u»f�m�a(`m(npuec2j�r»� ^yde`5`7bYn�c:m�h�m	c:^ijR{
l}je`�n7^�kJo2d5m	u�`�jsc j�v�^ § `'h}f(�}hDo�o|wYh�a	a(c-`pa�m(^}m	u�`�o2c2j�`�h,a(q
c-m(z}^���])kJl � g�t}u�^�f�`'u�`�c:rYu�m�c2j�n�a�`�h�f(`pf�t'c-m�u

ν �′
`b�n�c-m	h�q

m�c9^yjN{"��ue`5�/^[o�`7nk"o�`5c2j�m�ui`�vic9wYa	h7m�c-^�jJo-`pf(f o�`7v�`DoRt'^Dk|o2d
m�ue`�j�f�m�c�o�oRw[`4o9c2ji`phDa7g|w�k�m/m	u�`�ue^,m'�(o-k�^ya(`�f�n7`pjen7`}t'^Dk|o2d
��^[o�o-^,t�m	u�`=w[`pj�m5� ^�o-`7nk�o�`~f�`Do�`7nm	c-^yja�k�o�`�f7g)t�cFm	u�m�ui`
� ^�o-`n7k|o-`sdi`vYc-h�m�c-j�r»f	o2c:rYuem�o-z¥��a�^i�²o2c2je`ph�a(c-m�z©c2j¯o-`ve`,o2f
t}c-m	u

ν �′
`benpc-m	h7m�c-^�j�{)��ue`6rYa�^�kYj[d�f�m�h7m(`

ν�′′ ��a(`px�ke`pjenz
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f(^yj�t}c:m�u�j�`7^yj�c2f¯a�h7m	u�`�a�o2h�a�r�`�g�w�k[m�j�^�m»k[j�_Ya�`n7`�q
de`pj�m(`pdNg h�j�dºt}c o�o$w[`�d�c f�n7kAf(f�`�d�c2j�h�f�`n7m�c9^ij�d�`�h�o2c-j�r
t}c-m	u=�'h�m�a�c9b=`p����`7n7m�f7{
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h4w�`7m�m�`�a'f	c&rAj�hDo2q2m(^�q�j�^�c2f�`sa(h7m�c-^�h�j[d©�/^�a�`6d�`7m�h�c�o2f/m�ueh,j
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� ^ya(`=d�`7m�h�c�o(g)j�kJ�/`pa(^DkAf t'`�h § `pa�w[h�jYd�f�h�a(`=h�rYh�c2j�d�`�q
m�`7n7m�`�d�{5��u�kAf¯c2j�m�u�` ,�	� `7b�npc9m�h7m�c9^yj�f�_i`n7m�a�kA� ^y�
])k � M l � ^�j�`³d�`m(`n7m�f²h�v�`�a(z t'`�h § wAh�j�d h7w�^�k�m
�ªE	�n�� − � h7w�^�v�`¤m	u�`�v�c-wYa	h7m	c-^yj"o�`�f�f �

ν �′ =
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m�ue`�j=h�a�h�m�u�`�a�wJa�^�h�d=de^,k�w�o-`m$h�m���Â�Â4h,j�d¯���·�n�� − � g"h
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de`pa(h7m�`Do�z6f�m	a�^�jDr6wAh�j�d�h7m�«,��ª"{&��n�� − � {J�Rui`pf(`'wYh�j[d�f�de^
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c2f�^ym(^y_[c:n}]�k �� l � � ^�o-`7nk�o�`'h/ve`pa�zsf�c �}c�o2h�a�f�m	a(k�nm(kYa(`'c2f
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`pje`pa¸rYz�{�½ ^�a�di^y`�f�m	u�c2f�c2jim�`�a�_ea�`7m�h7m	c-^yj�`7bJ_[o9h�c j�m�u�`
dYc2����`�a�`�jen`�f�c-j5m	u�`'f	u�hD_�`pf�^��3m	u�`'dYc ����`pa�`pjem)w[h�jYd�f�gYh�j[d
c-m�rYc-v�`pf�je^©n,o-k�`=t'uez»m	u�`=m�t/^»u[c:rYu�`�a�`pje`pa¸rYz©wJh�j�dYf
h,a�`�f	u�h�a	_�gJt}u�c�o-`}m	u�` wAh�j�d~j�`�h�a¹�<ÃE	4np� − � h�_�_e`ph�a(f�h�f
h©d�^�k�wJo-`m6h�j�d�c2f¹wYa�^�h�de`pj�`�dN{)��rYh�f4_�uYh�f�`�f(m�kYdez»^��
m�ue`�]�kJl � f(_�`7nm	a�h¿t'^,k�o9d¾n,o-`�h�a�o-z©w�`6v�`�a�z�d�`pf	c-a	h7wJo-`�g
h,j�d³j�`7n7`pf(f�h�a�z�m�^�h�j[f�t'`�a¶m�u�c f¤xik�`pf(m	cF^�j�kYj�hD�/wAc-q
rYk�^,kJf	o-zsh�jedsdi`m(`pa	��c�je`/m�u�`'f(z��}� `7m�a�z�^���m	u�` ��q�f�m�h�m�`e{

)�*��E*��C1���4�2 . a >G93B?43.048H@ 2�1D9�> 8 6�@ < @ 4�6�1�:']�kJl �
�>o9a(`�h�d�zR��uec2a § h�j[d��)h�f	f)c j�m�ue`�c2a3`�h�a�o�z�`7bJ_�`pa(c2� `pj�m

j�^Dm�`�d�m�ueh�m)c-j5f�^[o9c2d�h�a�r�^yj4h/j�`t°_ea�^DrYa�`�f�f	c:^�j�^��JwJh�j�dYf
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�Rue`�a�`�t'h,f�f(^y� `°n7^�j�m�a(^Dv�`pa(f(z h�fm�^�t�u�`7m�u�`�am�u�c2f
��kAa�m�ue`pa~m	a�h�jef�c9m�c:^�j¤c j�v�^[o�v�`�f©`��'c2f	f�c9^yj���^�a�� m�u�`�`7bYq
npc-m(`pd � q�f�m	h�m�`�c�jem�^5f(^��'`�o-^,t `pa>o-z�c2j�r6`,o-`7nm	a�^�j�c-n}f�m�h7m(`�g
^ia�c �3m	u�` �$q�f�m	h7m�`}a(`Do9h7be`pf>j�^�jYa(h�dYc2h7m	c-v�`,o-z=c-j�m(^5h4o�^Dt'`pa
f�m	h7m�`�o�^�n�h7m�`�d©h�m6��Ây·�®�·6n�� − � gRt}u[c:npu¯m	u�`pj¯�(o�ke^ia�`pf(n7`pf
c2j�m(^�m�ue`¼rYa(^,kJj�d²f�m�h�m�`e{�¬�j¢^,kJa�_[a�`�f(`pj�mt'^�a § t/`
^yw[f�`�a�ve`»j�^Dm=^�j[o�z¨m�u[c-f�_ea�^DrYa�`�f�f	c:^�j¨t}u�^�f�`¯^�a�c:rYc2j¼c2f
f�uec2��m�`�d~m�^¯�·,Ã�®�®"{ Â6n�� − � c2f'f�^[o9c-d~b[`pj�^�j�g|w[k�m'hDo2f�^~h�j
h,d�d[c:m�c-^�j�hDo6^�j�`�t�cFm	u¦h�j±`v�`�j�o�^�t'`�a©`�j�`�a�riz�^�a�c&rAc-q
jYh7m	c2jDr�h7m���«�	E	D«|{;·�n�� − � {i�$f>j�^�m�`�d6_�a(`v�c-^�kYf<o�z�gJc�j¿m�u�`
bY`�j�^�j��}h7m	a�c9b¤v[cFwJa�h7m	c-^�j�hDosa(`Do9h7bJh7m�c-^�j�c-f»f<o�^�t4g�h�j[d
h,j~`7b�m�`�jYf(c-v�`5v�c-wYa	h7m	c-^yj[hDo�o-z~kYjYa�`,o2h7b[`pd~`��}c-f	f�c9^ij©��a�^��
o�`7v�`Do9f¾t}c:m�u
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rYk�^,kJf	o-z-��de`p_i`pj�d[c2jDr¼^�j¨t}u[cFn�u¼v�c-w[a�h7m	c-^yj[hDo5o-`7vy`Do}^��
m�ue` ,�q�f�m	h7m�`=c2f�`7bYn�c:m�`�d�g)hio�o�m�u[a�`7`=m	a�h�j[f�c-m	c-^yj[f�`b[uYc:wJcFm
m�ue`�f	h��'`�v[c-wYa�h�m�c:^�j�h�o�o-z°kJj�a(`,o2h7b�`�d�wAh�jed�f(m�a�k[n7m�kYa�`�g
d�`��'^�jYf�m�a	h7m�c jDr�m�ueh�m�hDo�o3m�ui`5f�_e`n7m�a(h5c2j�ve^�o-v�`}`���c2f�f	c:^�j
dYc2a�`n7m�o-z»��a(^y�²m�ue`6`benpc-m(`pdº])kJl � � q�f(m�h7m(`�o-`7vy`Do2f�c�jem�^
m�ue`$`Do�`7nm	a(^yj[cFn>rYa�^�kYj[d�f(m�h7m(` �
 �Dg�h�jYd�c2jem�^ m�t'^�^,m	u�`�a7g
o�^�t}q�o�z�c2jyrº`Do-`n7m�a�^ijec-n�f(m�h7m(`pfp{ ��u�`�f�`©f�m	h7m�`�f�t}u�c9npu�t/`
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m�`�jYd�c j�r�m�u�`¦f	_�`7n7m�a	h�m(^¢`ve`pj�o-^,t'`�a¨`pje`�a�rAc:`�f�g©h�j
h,d�d[c:m�c-^�j�hDo3wYh�j[d~f�zYf�m�`��¦je`ph�a/®D·�	E	4n�� − � c2f/d�`m(`n7m�`�dN{
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�	=hDj�d
ν′ =

Â~h�a(`sa�`p_�a(^�d�k�n7`�d©t'c-m�u¯h�j~`pa	a�^ia
^i���K	"{Fª�n�� − � {3¬�j�m�ue`�m�h7wJo-`�t'`�rYc-v�`�m�ui`�vYc:wAa(h7m�c-^�j�hDo
��a�`�x�k�`�jenpc-`�f

ν � dec2a�`7nm�o�z~�'`�h�f(kYa�`�d�c j=m	u�`�`bJ_�`�a�c2� `�j�m�g
a�h7m	u�`�a©m	u�h�j�m	u�`

ω � n7^yj[f�m	h,j�m	f©^���m�ue`�_�^[o�z�je^y��c2j�hDo
�'kYjYueh���m(zi_i`}`7bY_�hDj�f	cF^�j�{|��u�`4o9h7m(m�`�a$u�h7v�` m�ue`}d�c2f	h�d�q
vYh�j�m	h�r�`5m�^©de`p_�`�j�d¾^ij~m	u�`6c2j�m(`pa	q��'^�d�`4n^DkY_Jo2c-j�r»h�j[d
npu[h�j�r�`¶t}u�`�j�`7v�`pa¨h�j£h�d[d�c-m	c-^yj[hDo¥h�j[u�h�a	�'^�jYc:n¶n^�j�q
f�m	h�j�m$c f$c2jen,o-kYd�`�dN{��3`pf	c-de`pf m�ue`}��kAjedYh�� `pjim�hDo3��a�`�x�k�`�j�q
npc-`�f�g"hDo2f(^sh4j�kA��wY`�a�^���m�ue`�h�jYu�h�a	� ^yj[c:n � ��� n7^yj[f�m�h�jem�f
n^�kJo2d�we`�`�f(m�h7wJo2c2f	u�`�d�{6¬¸jem�`�a�`�f(m�c-j�r¦h�a(`¨m�u�`¨kAjin^��'q
�'^�j[o-z©o2h�a�r�`�vYhDo-k�`pf>^���m�ue`�c2j�m(`pa(q�� ^yde`�n^�kY_[o2c2jir=n^�j�q
f�m	h�j�m	f �
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h,j�d�h�o2f�^£c j f(^eo9c2d�j[c-m�a�^Dri`�j�g¥c9m°c�f�^y�¨c2j�m(`pa(`�f�m¼m�^
n^����/`pjem�^yj4m�u�`'� `pd[c:kA�¶c2j[d�k�n7`pd6f�u[c2��m	f)h�j[d�n�uYh�jir�`pf
c2j6c-m�f�� ^�o-`n7k�o9h�a�n7^yj[f�m	h,j�m	f�h�jYd6_�a(^y_i`pa(m�c9`pf�t'u[c-npu6h�a�`�g
h,f'_�a�`v[c-^,kYf�o-z¥ji^ym(`pdRgRkYj�kJf�k[h�o�o�z©o2h�a�r�`�{R��ue`5�'^eo�`7nk"o�`
^yn7n7kYa	f�c j�hio�o)�'h�m�a(c-n`�f/c2j©f�`7v�`�a�hDo)d[c2����`�a�`�j�m/f�c9m�`�f7g|w�k�m
c2�/m�ui`¿��^if�m�_i^i_ikJo�^�kYf�f�c9m�`=c-j©`�h�n�u»�'h�m�a�c9b�c2f n^�jYf(c2d�q
`pa(`�d�g�m�u�` � � vYhDo�ke` ^��¶m�ue` ��q�f�m�h7m(` f	u�c2��m	f¦��a�^��
ª�	�ÃE	D	4n�� − � c2j�f(^�o2c2d�j�`7^�j¶m�^¤ª]	D�i��ÂA{&·"g�ª]	�	�ÂD�°h�j[d
��®�Â��,Â"{F®�n�� − � c2j°f�^Yo2c2d¶h�a�rY^�j�g § a(zi_im�^�j°h�j[d¼b�`�je^yjN{
��k�npu�h°f	u�c ��m�^��»� ^ya(`¨m�u[h�j��	E	D	�n�� − � ^�a¨·E� c2f
n^�j�f	c2d�`�a	h7wJo-z°o2h�a�ri`�a6m	u�h�j¨m�z�_[cFn�h�o�o-z�^�wYf�`�a(vy`�dN{�Q|v�`�j
�'^�a�`'a(`��}h�a § h7wJo-`'h,a�`�m	u�`�o2h�a�ri`'f(uYc2��m	f3we`m(t'``�j6d�c2����`�a�q
`pjem'f�c-m(`pf'c-j~m	u�`5f	h��'`5��h7m�a(c-b3{|��u�k[f/m�u�` � � v�h�o-k�`�f�c j
f�c9b�d�c2����`�a(`pjim�f(c-m�`�f}c j»j�`7^�j»f�_eh,j»h�j¾`pji`pa�r�z»a�hDjDr�`s^��
��ÂD«4np� − � g�t}u[c o�`'m	uYa�``�f�c-m(`pf�c2j6hDa�r�^�jsh�a(`'f	_�a(`ph�d4^Dv�`pa
ªyªD«4np� − � {3l}je`�kAf�kYh�o�o-z�^DwYf(`pa�v�`pf�o9h�a�r�`s��h7m�a(c-b»f	u�c2��m�f
��^ia¼��^Yo-`7nkJo2h�a¼c-^�jYfpg�^ya¼u�c�reu"o-z£_�^eo9h�a¨n7^y��_�^�kYj[d�f�{
½ h�m�kYa(h�o�o�zo9c2ji`phDa�n`�j�m	a�^�f�z[�'�'`7m�a	c:n©]�kJl � u�h,f�je^»dYc-q
_�^eo�`eg)w[k�m�m�ue`=n7^y��_�^�kYjYd�c2f¹v�`pa(z�o2c § `Do-z»m�^¯w�`�x�kJc:m�`
c-^�j�c-negAt}c9m�u~u�c:rYuJo-z=_�^[o9h�a����

− � w�^�j�d[f7gJt}u[cFn�u~�}c:rYu�m
`bJ_[o2h�c2j6m�ue`�o2h�a�ri`�`�����`n7m�fp{

¬�j�m(`pa�`pf(m�c-jirJo�z�gYm	u�`�o�^�t/`pa�f�m�h�m�`�f)��^�a�t}u�c-n�u6d�h7m�h�h�a�`
h�v�h�c�o2h7w|o-`�g �5g»Á�g¥h�j[d Ä f�``�� m(^£`7bYu[cFwJc:m¤� k�n�u
f���hDo�o�`�a�f�u[c2��m�f ^��'� ^ya(`6m�z�_Yc:n�h�o$��h�rej[c:m�kJd�`�f�{C�J^ya�`7bYq
h,�'_"o�`eg,n7^i��_�h�a	c-j�r�m�ui`�� ^yf(m)f�m(kYd[c-`pd�f(c-m�`�f3c2j�je`7^yj�h�j[d
bY`�j�^�j�g�m�ue` Ä 	 ´m	a�h�j[f�c-m	c-^yj¨f�u[c-��m�f6��a�^�� ����«�	�®"{F·©m�^
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m�t'`7`pj�m(t'^'^�a3� ^ya(`$f(m�h7m(`pf�t�u�c-n�u�h�a�c f�`���a�^��¨m�u�`/f�h,��`�g
^ia>h�v�`pa(zsf	c2� c�o9h�a `,o-`7nm	a�^�jYc9n'n^�j���c�rik[a�h7m	c-^yjN{

�3`�f	c�de`�f>o9h�a¸rY`/`,o-`n7m�a�^�j�c-n'f	u�c2��m�f�gJ])k"l � hDo2f�^�`7bA_�`�a�c q
`�j�n7`pf�kJj�kYf(kYhDo�o-z�o2h�a�r�`�f	u�c2��m�f4c-j�m�ue`=`7b�npc9m�`�d�� q�f(m�h7m(`
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x�k[`pjinz»a	h�jDrY`�f���a�^��£ÂE	�Ã"{ Ã~m�^©Â"�<�"{&·�n�� − � { ¬�j�h�a�r�^�j
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L
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h¯npu[h�jDrY`©^��6�/^�a�`¯m�u[h�j¨«��}{�¬¸j¼f(^�o2c2d § a(z�_�m(^ij¼h�j[d
b[`pj�^�j~m	u�`

ν �
m�ue`�j~rYa�hDd�kYh�o�o-z¥a(`7m�kYa(jYf wYh7n § m�^¾o�^�t'`�a

��a(`pxik�`pjen�cF`�f�{y��_i^if(f	cFw�o-`�c2jem�`�a�_�a(`7m�h7m	c-^yj4t/^�kJo9d¹wY`>m�u[h7m
m�ue`�a�`sh�a(`4m�t'^=m(z�_�`�f/^��/f�c-m(`pfpgR^�j�`sh�_[_�`�h�a	c�jir©^yj"o�z©c2j
je`^�j5h�j[d5h�a�r�^yjNgih,jed5h�je^,m�ue`�a3z�c-`Do9dec2jDrsf�m	a(^yjirAo-z�wJo-k�`�q
f	u�c2��m(`pdv�c-wYa	h7m�c-^�jYhDo}��a�`pxikY`�j�n�c-`pfp{���u�`�o9h7m(m�`�a6f�c-m(`©^,n�q
n7kYa	f�c2j6hDo�o|m	u�`'ue`ph7v[cF`�a$a(h�a(`/rYh�f�`�f7gJc-m c f�^ijAo�z6c2j6h�a�r�^�j
m�u[h7m�w�^Dm�u m�z�_�`�f�^���f(c-m�`�f�h�a(`°_[a�`�f�`�j�m � _i`pa	u�h�_[f
de^,k�w�o�`�h�jYd6m	a�c2_Ao�`�f�k[wYf�m	c-m�kem�c-^�j=f(c-m�`�f7{
��j�kYf(kYhDo¥c-f�hDo2f(^�m�ue`¼w�`pueh�v�c-^yaº^y�©m	u�`°��^�a	�}hDo�o�z

��^�a�wYc dYd�`�jw�`pj[d�c2jyr �'^�d�`�f�t�uYc:n�u�h�_�_e`�h�a�t'`�h § o-z�c2j
m�ue`��}h7m	a�c-b©f�_e`n7m�a(h5h�j�d�t}u�c9npu�gJwJh�f�`�d=^�j=m	u�`5o2c2��c-m�`�d
d[h7m�heg5kJj�d�`�a�r�^¦_eh,a�m	c-n7kJo9h�a�o-z¢o2h,a�r�`��/`pd[c-kY��q�c�j[d�k[n`�d
��a(`pxik�`pjen7z»n�u�h�j�r�`�f�{���ue`

ν �′′ f(``��'f¹m�^»d�`7npa(`�h�f(`¿��a(^��
�®�Â�n�� −  c-j¢f�^[o2c2d¦je`7^yj�m�^�m	u�`
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�ÂD	4n�� −  vYhDo�ke`

^�wYf�`�a(v�`pd�c2j²b�`�j�^�j�g�h�j�hDo2�'^�f�m¼ªE	E� f�u[c2��m�{~¬¸m¼c2fpg
ue^,t'`7v�`pa�g)h4n^����/^�j©`7bY_�`�a�c9`pj�n7`6m�u�h�m�o-^yt'q���a(`px�ke`pjenz
w�`�jYdec2j�r=�/^�d�`�f�h,a�`��/^�f�m/o2c § `Do�z4m�^�w�`'h,����`7n7m�`�d5wez5m�ui`
n7^ijed�`�j�f(`pd�� `pdec-kY�¿{)�$j¯`b�m	a(`p� `6`bJh��}_Ao�`�c f�m�u�`

ν �′′��a(`pxik�`pjen7z5^y� Á K t�u[c-n�u4npu[h�j�r�`�f$��a�^i��Â�«5n�� −  c2j6m�ui`
rYh,f4_�u�h,f�`�m(^»�D�»n�� −  c-f=f�^[o2c-d¼h�a�rY^�j�g$h»� ^�a�`©m�ueh,j
ª�· � f�u[c-��m�{ �Dk�n�u4npu[h�jDrY`�f)hDa�`/n�h�kYf�`pd4^�j�m	u�`/^�j�`'uYh�j[d
w�z¯m�u�`�a�`pf	c-f(m�h�jen`6^��'m	u�`=u�^�f�m��'h�m�a�c9b»m�^©we`pj[d�c2jDr�^y�
m�ue`�r[k�`pf�m�g�w�k[m)h�a(`�hio9f�^�dek�`$m(^�_[h�a�m	c2hDoJnpueh,a�r�`/m�a(h,j�f	��`�a
��a(^y��m	u�`~a�h�a�`=rYh�f¹m�^»m	u�`�� ^[o�`7nk"o9h�a¹^ya(wYc-m	hDo9f¹^y��m�ui`
r�kY`�f�m�g�c-jenpa�`phDf�c2jDr ��^ya�d�`7npa�`phDf�c2jyr ��c-m	f=a�c�rec d�c-m�z�{'�Rui`
h7wJc2o2c-m(z=^���m�ui`5�}h7m	a�c9b�m(^�d�^�j�h7m�`�`Do-`n7m�a(^yj[f>t}c o�o)j[h7m�k[q
a	hDo�o-z�n7^ya	a�`Do9h7m(`/t}c:m�u�m	u�`/_�^[o9h�a(c��h7wYc¸o9c-m(z�hDj�d5c9^yj[c��7h7m�c-^�j
_�^�m�`�j�m	c2hDo©^y�¯m�ue`¤��h7m�a	c:b h7m(^i��f7g6wYkem�hDo9f(^¦de`�_�`pj[d
f(`pjef�c:m	c-v�`Do�z¯^ijºm�u�`�f	_�`7n�c2��c-n�j�h�m�kYa�`¥h�jed¯r�`^�� `m	a�z�^y�
m�ue`'�}h7m	a�c-b=f(c-m�`e{J] u�hDa�r�`'m�a(h�jYf(��`pa�c j�m�`�a	h7nm	c-^yj[f��'h�z�we`
_�hDa�m�c9nkJo2h�a�o�z¨f�c:rYj[c���c9nph�jems��^�a6f�m	a�^�j�rJo-z�_�^eo9hDa�^�a6cF^�j�c9n
n7^i� _�^DkYjYdef�f�k�n�u�h�f�]�kJl � g)h�j[d©m�uec2f}��c:rYu�m�`b[_Jo2h�c2j
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_�u[h�f(`6])kJl �− _Yui^ym(^yde`m	h7npue�'`�j�m'f�m�kJd�c-`�f7gRh,jed~t�c9m�u©h7w
c2j�c9m�c-^�nphDo-n7kJo9h7m	c-^�j�f�{sÀ¼`���^yk[j�d£h�j[d¢dYc-f(n7kYf	f�`�d¢m�ui`
kYjekYf(kYhDo�o�z©o2h�a�r�`���h7m�a	c-b=`�����`7nm	f�h�j[d~�/`pd[c-kY��q�c�j[d�k[n`�d
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