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� | p�� ¦&(ºX,[4j¡fhX,[
Z5`¢j:`¢Z5`¤£�dgfh`ai@j'nrfhi@m:m}[ p i@j
frX,`an8ca`¢j:[ � nr[�dEvrsxX
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�QÂ�tBm ¦ 1@�¹mU[4v>�Qi@vhZ5[ p m}iBi@vrcaqC¦�y>f'j,[4[ p [ p
Z5i@vh[�`¢fr[4vodgfh`ai@j:n¿fri�s4i~j ¬ [4vr�@[
fhXUdEj�fhX,[
{¹vh[4j � ^BmU[ p `as�dgfhi���i~vhZ
b,ced:�,dEj p fhX,[�s4i~vhvh[GnhmUi@j p `aj,� Ç}j}dEc
¬ dgc¢b:[8iE�}frX,[�s4i@nrf �Qb,j,s4fr`¢i~j�`an X,`a�~X,[4v�¦PW
X,[�[4tBm}[Gvh`aZ�[4jBfP·
`¢frX�fhX:[ ­ b}dgnh` �¥® dgb,sxXBq
��i~vhZ
b,ced�b,nh`aj,�¹fhX,[
j,[G·Ã[4nrflm}dg`av8�Odg`ac¢[ p �B`afÃfr[4j p n¹fhi��@[4j,[GvodEfr[kd�nh[�dgvhsxX p `avh[Gs4fh`ai@j�frX}dEf
`an�i@vhfrX,i@�~i@j}dgc}fri
fhX,['�~vod p `¢[GjCf
i~j,[@¦

{¹j�fhX,[
sGi@jBfhvxdEvhqB�§frX,[
m}[Gv>��i~vhZ%dgj,s4[�iE�ÃfrX,[ p `avh[Gs4f��
� ��^ ��i@vrZ
b,ced�s4i@Z
¨:`¢j:[ p ·
`afhX�fhX,[�j,[4·
nrs�dEca`aj,�¼dEm,m,vriCdgsoXN��Â�tBm ¦�p~��`an�`aZ5m,vh[4nrnh` ¬ [5i@j fhX,`an�fh[4nrf
m,vhi~¨,ca[4Z )�`af��~` ¬ [4n�fhX,[�nhZ�dEcaca[4nhf¶Ç}j}dEc
s4i~nhf � ��b:j,s4fh`ai~j ¬ dgcab,['`¢j�p�fh`aZ�[GnÃca[4nrn
nh`aZ
b,cedEfr`¢i~j,n�fhX}dgj�fhX,[k{¹vr[4j � ^Bm}[ p `as�dEfri
��i~vhZ
b,ced���Â�tBm ¦U�@�G¦
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W8dE¨:c¢[�p
)PÀk�!½�W��'[4tBm}[Gvh`aZ�[4jBfrn��,j �k� q�A^r
b,m p dEfh[ nrs�dEca`aj,� �en!� q,� `afh[GvodEfr`ai@j,n��Enh`aZ
b,cedgfh`ai@j,n

ÂLtCmU[4vr`¢Z5[4jBf ��i~vhZ
b,ced nhfhvxdEfr[4�@q m}dE`av Ç}jUdEc§s4i~nhf
�Qb,j,s4fr`¢i~j
Ç}j}dgc§�@vod p `a[4jBf
j,i@vrZ

1bp@����1g\MA
� {¹vh[4j � ^BmU[ p `as�dgfhi j,[4·�[4nhf �:¦ r�A@ªg\C�^q�1bp~Â��'�br

�:¦ qbq@ª^qbr^p�1�A~Â��'�@�
r�A�A��br~ª�1

� p `avr[4s4fl�
� ��^ ¨}[ù��i@vr[ j,[4·�[4nhf �:¦ r�Abr	1,�!��1�1~Â��'�br
�:¦ qbq@�^rbr~�bq,�!Â��'�@�

1�Abp���1^q@ª
� p `avr[4s4fl�
� ��^ d!�Qfh[4v j,[4·�[4nhf �:¦ r�A,�!ªE\B�brE\BÂ��'�br

�:¦2A,���^r�1g\M1br~Â��'�@�
��A,� �,��Abp

p p `avr[4s4fl�
� ��^ j,[4· dgm,m,vhiBdEsxX j,[4·�[4nhf �:¦ r�A@�~ª@�	A,��ª~Â��'�br
�:¦2A�A,�G\`rg\`p@ª~Â��'�@�

�r��1br��@�~�@ª@�
\ `aj ¬ [4vrnh[��
� ��^ j,[4· dgm,m,vhiBdEsxX j,[4·�[4nhf �:¦21brbp~��A~�@ª@�~Â��'�br

�:¦2A�1@ª~ªbq^p@�@�~Â��'�bp
r@�@���br:�@�

r `aj ¬ [4vrnh[kz'��u j,[4· dgm,m,vhiBdEsxX j,[4·�[4nhf �:¦ rbqbp~�,� qbp�1~Â��'�br
�:¦ q@ªbq:��1:���@ª~Â��'�@�

Abrbr��bq^p�1
1 ­ b}dgnh` �h® dEb,sxXBq i@c p [Gnhf �:¦ rbq�1~�,�!�bpbr~Â��'�br

�:¦ q@ªbq	1@�~ª�A@�~Â��'�@�
A ­ b}dgnh` �h® dEb,sxXBq j,[4·�[4nhf
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�:vhi~Z fhX:[lvh[Gnhb,cafhn�i@¨,fxdE`aj,[ p ·
`afhX�fhX:[lfhX:vh[4['½�{'zlÀ'� {'u�WÅfh[Gnhf�m,vhi~¨,ca[4Z�n�dEj p `aj�i@v p [4vÃfri'vh[ p b:s4[
frX,[8s4i~Z�m,b,fxdEfr`¢i~j}dEc!¨,b,v p [4j �g`¢f§·
dEn§sxX,i~nh[4j�fhi
vr[4fodg`aj¿i~j,caq
Ç ¬ [�s4i@jBÇU�@b,vxdEfh`ai~j,n§��i~v§fhX,[�[4tBm}[4vr`aZ�[4jBfhn
b,nr`aj,�
fhX,[�½�y�n'uU� ®�Á¹� �
dgj p�® ÀlWlÂ fh[4nrflm,vri@¨,ca[4Z5n"), fhX,[��!�E� $��,�5s4i@jIÇ}�@b,vxdEfr`¢i~j �Pb,nh`aj,��fhX:[%{¹vh[4j � ^BmU[ p `as�dgfhi�b,m p dEfr[���i@vrZ
b,ced�·
`¢frX»frX,[�j:[4·Ã[Gnhfm36�4;2 o m}dg`av�� dgn¿`af¹�@` ¬ [4n�d�vh[x��[Gvh[4j,sG[��Qi@v¿dgnhnr[4nhnr`¢j:��fhX,[�mU[4v>��i~vhZ�dEj,s4[�iE��Z�i@vr[�s4i~Z�m,ca`as�dEfr[ pb,m p dEfr['��i@vrZ
b,cedE[ �, fhX,[�ÏU�?' . ' % � $Bs4i~jBÇ}�~b,vodgfh`ai@j�b:nh`aj,�lfrX,[ p `avh[4s4f��È�P��^¹��i~vhZ
b,ced�·
`¢frX�fhX:[Ãj,[G·Ã[4nrf8m}dg`¢v!�Enhs!dEca`aj,�

fhX,[ p `edE�~i@j}dgc§m,vh[Gs4i@j p `¢fr`ai@j,[4v¹¨}[ù��i@vr[kb,m p dgfh`aj,�
`af�¦
W
X:`¢n¹`anls4b,vrvh[4jBfrc¢q�`aZ�m:c¢[GZ�[4jBfh[ p `aj�fhX,[
½¼��0�n�p�� � �È�P��^�Z�`aj,`aZ
`�£�dEfr`¢i~j�s4i p [
��vri@Z y�n¿|
y>� dgj p `an�fhX,[
sGi@jBÇ}�~b,vodgfh`ai@j¼·�[
·�i@b,c p
ca` �~[lfri
`¢Z5m,vhi ¬ [
b,mUi@j ¦, fhX,[ �¼Ï Ð '��8Ë,Ð�s4i~jBÇ}�~b,vodgfh`ai@j�b,nr`¢j:�
fhX,[ p `¢vr[4s4f¹�È�P��^���i@vrZ
b,ced'·
`afhX�fhX,[�j,[4·�[4nhf¹m}dE`avldEj p
fhX,[�j,[4·Nnhs�dgc¢`aj,��nhfrvodgfh[4�~q �, fhX,[
	,C Ï $OÐPË,�G�
s4i@jBÇU�@b,vxdEfh`ai~j�`aZ�m,ca[4Z5[4jBfh`aj,�¹fhX,[ ­ bUdEnh` �h® dEb,sxXBq���i~vhZ
b,ced
·
`afrX�fhX:[¿i~c p [4nhf
m}dE`av �, fhX,[�	
C % ËBÎ�Ë,�4�¹s4i@jBÇU�@b,vxdEfh`ai~j%b:nh`aj,�
fhX:[ ­ b}dgnh` �h® dEb,sxXBq���i@vrZ
b,ced¹·
`¢frX�fhX,['j,[4·�[4nrf¿mUdE`av�¦

W
X,[ ­ bUdEnh` �h® dEb,sxXBq
b,m p dEfr['��i~vhZ
b,ced'X}dgn
¨}[G[4j�vh[GfodE`aj,[ p ¨}[Gs�dEb,nr[k`af p [Gvh` ¬ [4n«��vhi~Z p `��§[4vh[4jBf¹m,vh`aj �
s4`am,ca[4n5fhX}dgjÅfhX,[�fhX:vh[4[3��i@vrZ
b,cedE[
ig�¶���%q@ª,��dEj p frX,[�m,vri@Z�`anr`¢j:��vh[4nrb,cafhn5iE�¶°UXBb ±!²�³g´¢µ.�h�!ª@ª@ª~�
`aj,s4ca`aj,[ p b:n8fhi'mU[4v>��i~vhZ.nhb:soX�d¿��b,vhfrX,[4v8sGi@Z�mUdEvh`anri@j ¦§��i@frX
i@m,fr`ai@j,n�iE�§fhX:[ ­ b}dEnr` �¥® dgb,sxXCq¹��i~vhZ
b,ced
·�[4vh[¹vh[4fxdE`aj,[ p nr`aj,s4[
`af�`¢n�j,i~f�s4ca[�dEv��Qvhi@Z�frX,[l½�{'z¹À¿�P{¿uLW�[GtCmU[4vr`¢Z5[4jBfhn8ig��frX,[
m,vr[ ¬ `¢i~b,n�nh[4sGfh`ai@j
·
X,`asxX�nhX,i~b,c p ¨}['m,vr[x��[4vrvh[ p ¦

W
X:[�b,j,s4i~j,nhfrvodg`¢j:[ p ½ y�n¿uU� ®�Á¹� � fh[4nrf�m,vhi~¨,ca[4Z�n
b,nr[ p `¢j¡i@b,v5[4tBm}[4vr`aZ�[4jBfhn�dEvr[»�~` ¬ [4jÅ`aj
W8dE¨:c¢[�\}¦5W
X,[�Ç}vrnhf�s4i@cab,Z5j�`aj p `as�dgfh[4n�frX,[�jBb,Z
¨U[4v�dEnrnhiBs4`edEfr[ p fri�fhX,[5fh[4nrfkm,vri@¨,ca[4Z��UfhX}dgf�·
`ac¢c
¨U[
b,nh[ p `¢j�fhX:[���i@vrfhX,s4i~Z�`aj,�
fxdE¨,ca[4n�fri p [4nhsGvh`a¨}[5fhX,[�vh[Gnhb,cafhn�iE��i@b,v�[GtCmU[4vr`¢Z5[4jBfhn!¦kW
X:[ks4[GjCfrvodgc
s4i~cab,Z�j
`aj p `as�dgfh[4n
frX,['j}dEZ5[
iE��fhX,['fh[Gnhflm:vhi@¨:c¢[GZ �BdEj p fhX,['fhX:`¢v p s4i~cab,Z�j
�~` ¬ [4n
fhX:[ ¬ dgcab,[
iE��fhX,[
m,vri@¨,ca[4Z mUdEvodgZ�[4fr[4vhn¹b,nh[ p `aj�i@b,v¹jBb,Z�[4vr`as�dEc§[4tBmU[4vh`aZ5[4jBfhn�¦¹W
X,[�vr[�d p [4v'`¢n¹vh[x�Q[4vhvr[ p fri»� � ¬ [Gvh`as �
±!²Ã³g´¢µe�§�!ª@ª~�@�L��i@vld p [4nrs4vh`am,fr`¢i~j�iE��fhX,['fr[4nhf¹m,vhi~¨,ca[4Z�n!¦

W
X:[kvr[4nhb,cafrn¿ig�ÃfhX:[kjBb,Z5[4vh`as�dgc [4tBmU[4vh`aZ�[GjCfrn�dEvh[�vh[Gm}i~vhfh[ p `¢j3WLdg¨,ca[4n�r�fhi�q���i~vlm,vri@¨,ca[4Z p ` �
Z5[4j,nh`ai~j,n'[ ­ b}dEc�fhi�\C�~�,���br~�@�,�����@�~�@�5dEj p \B�@�@�~�
vr[4nhmU[4s4fr` ¬ [4caqC¦�Â�dEsxX¼vhiE·.s4i~vhvh[GnhmUi@j p n
fri�fhX,[
fr[4nhf � m,vri@¨,ca[4Z�jBb,Z
¨U[4v��@` ¬ [Gj�`aj fhX,[�ÇUvhnhf5s4i@cab,Z5j ¦0Â8dgsxXºs4i@cab,Z5j¼s4i@vrvh[4nrm}i~j p n�fhi¼i~j,[�iE�'fhX,[
s4i~jBÇ}�~b,vodgfh`ai@j,n«��i@v
b:m p dgfh`aj,��fhX,[ p `edE�@i~j}dEc§m:vh[4s4i~j p `afh`ai~j,[4v p [4nhs4vr`a¨}[ p dE¨Ui ¬ [~¦Ã�:i@v
[�dgsoX3s4i@jBÇU�@b �
vxdEfh`ai~j»dEj p fr[4nhf'm,vri@¨,ca[4Z��BfhX,[�fhi~m%sGi@b,m,ca[�ig�8jCb:Z
¨}[4vrnl`aj p `as�dgfh[4n¹fhX,[�jCb:Z
¨}[4v
ig�8`¢fr[4vodgfh`ai@j:n¿dEj p
nr`¢Z
b:c¯dgfh`ai@j:n
m}[4v¥��i@vrZ�[ p ¦�y>Z�Z5[ p `edEfr[4caq
¨}[Gc¢iE·�`an¿frX,[�Ç}j}dgc ¬ dEcab,[�iE�ÃfrX,[
s4i@nrf'��b,j:s4fh`ai@jP��dgj p fhX,[
¨Ui@frfhi@Z ¬ dEcab,[¹`an
fhX,['s4i~vhvh[GnhmUi@j p `aj,��Ç}j}dgc§�@vod p `a[4jBf
j,i@vrZ»¦
W
X,[3[4tBm}[4vr`aZ�[4jBfhn�dgvh[�mU[4v¥��i@vrZ�[ p `aj p i~b,¨,ca[�m,vh[Gs4`anh`ai@j ¦¡W
X,[�Z5`¢j:`¢Z�dgc p `anhfxdEj,sG[ dgcac¢iE·�[ p ¨}[4f �
·�[4[4j�nhb:s4s4[4nrnh` ¬ [�`afh[4vxdEfh[Gn
`¢n�fhX:[¿[Gm,nh`acai@j5Z%dEsxX,`aj,[~� � � � i l i � � `�� | p � ¦=(ºX:[4j�fhX,[¹Z�`aj,`aZ�`�£�dEfr`¢i~j
·
dEn
nrfhi@m:m}[ p i@j�fhX,`an¹s4vh`afh[Gvh`ai@j�fhX:[�s4i@vrvh[4nrm}i~j p `aj,�5jCb:Z
¨}[4v�iE�8`afh[GvodEfr`ai@j,n��Enh`aZ
b,cedgfh`aiEj,nÃdgvh['�@` ¬ [Gj
¨U[4f>·�[4[4j¼m}dgvh[4jBfhX:[4nh[4n�`aj�fhX,[�fodg¨,ca[4n�¦'W
X,[�Z�`aj,`aZ
`a£�dgfh`¤i~j
s4i@j ¬ [4vh�~[4j,s4[
s4vr`afh[4vr`¢i~j»i~j�fhX:[kvr[4cedEfh` ¬ [
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W8dE¨:c¢[¹\t)PÀlj,sGi@j,nrfhvodg`aj,[ p ½�y�n'uU� ®�Á¹� ��fr[4nhf¹m,vhi~¨,ca[4Z�n
u�vhi~¨,ca[4Z jBb,Z
¨U[4v uLvhi@¨:c¢[GZ j}dEZ5[ u�dEvxdEZ5[4fh[4vrn

� ÂLc¯dgnhfr`¢s � m,cedgnhfh`as¹fhi@vrnh`ai@j s �'�,¦ r
� uLvh[4nrnhb,vr[ p `anrfhvh`a¨,b:fh`ai@j5`¢j [Gs4s �'�,¦a�

d�wxi~b,vhj}dgc§¨}[!dEvh`aj,� ¨������:¦
p ½ `¢j:`¢Z�dEcBnhb:v>�Odgs4[4n
\ {¹m,fr`aZ%dEc p [4nh`a�~j%·
`afrX � �'�,¦ä�@�^q

sGi@Z�mUi@nr`afh[lZ�dEfr[4vh`edEcan
r ^Ifh[�d p q � nrfodEfr['s4i@Z
¨,b:nhfh`ai~j �����~¦
1 É¹i@Z5i@�@[Gj,[4i@b:n8nhb,mU[4vrs4i@j p b,s4fhi~vhn9) jBb,Z ¬ i@v��¿�

� � z��¶`¢j:£4¨,b,vr� � � dEj p dEb

p [Gs4vh[�dgnh[�iE� frX,['�@vod p `a[4jBfÃj:i@vhZ�`¢n�nh[Gf
fhi � � . � ��� � ` l�� �/`�� |! @¦ ��Z�dEtB`aZkb:Z�iE� \C�~�@�~�'Z�`aj,` �
Z5`¢£!dEfh`ai~j¿`afr[4vodgfh`ai@j,n�X}dgn ¨U[4[4j�dgc¢caiE·�[ p ¦�(¡X,[4j�fhX,[�Z�`aj,`aZ
`a£�dEfr`ai@j
·
dEn�nhfri@m,mU[ p i@j�fhX,`an�Z%dgtC`aZ�b,Z
¬ dgc¢b:[@�@frX,[lsGi@vhvr[4nhmUi@j p `aj,�
jBb,Z
¨}[Gv8iE� `afh[GvodEfr`ai@j,n��Enh`aZ
b,cedgfh`ai@j,nP`aj
fhX,[¹fodE¨:c¢[GnÈdgvh[l·
vr`afhfh[Gj%¨U[4f>·�[4[4j
¨,vxdEs �@[Gfhn�¦

y>f�`¢n�j,i@fr`¢sG[�dE¨,ca[
frX}dEf�frX,[ ­ b}dEnr` �¥® dgb,sxXCq ��i@vrZ
b,ced
vh[ ­ b:`¢vr[ p nrqBnhfh[GZ%dEfr`as�dEcacaq�Z�i@vr[k`afr[4vodgfh`ai@j,n
dgj p nh`aZ
b,cedEfr`¢i~j,n�frX}dEj fhX,[»{¹vr[4j � ^Bm}[ p `as�dEfri0i@j:[@��[4tBs4[4m,f���i@v
0 ® j,[4·�[4nhf5i@jÅfh[4nrf�m,vri@¨,ca[4Z 1,¦
^B`aj,sG[
fhX,[
nxdEZ�[�m,vhi~¨,ca[4Z m}dEvxdEZ5[4fh[4vrn�dEn�frX,i@nr[kvr[4m}i~vhfr[ p `aj»°UXBbº±!²
³E´¢µ3�h��ª~ª@ª~�
·�[4vh[
b,nr[ p dEj p
i~b,v��@[Gj,[4vodgca`¢£G[ p»­ b}dgnh` �h® dEb,sxXBq���i~vhZ
b,ced�vh[ p b:s4[4n�fhi�fhX,[G`¢vrn�·
`afhX�fhX,[�ÂLb,s4ca` p [�dEj�nhs!dEcedEv'm,vri p b,s4f
b,nr[ p X:[4vh[@�~fhX:`¢n�s4i@jBfhvxd p `as4frn8nhi~Z�[4·
XUdEf�fhX,[G`¢v�vr[4nhb,cafrn�¦Ã{¹b,vLÇ}vhnrf8vh[�dgs4fh`ai~j
·Èdgn(fri'nhb,nrm}[4sGfldEj�[4vhvri@v
dgj p fhi�mU[4v>��i~vhZ#d�s�dgvh[x�Qb,c8sxX,[4s �¼iE�
i@b:v�`aZ�m,ca[4Z5[4jBfodEfr`¤i~j%ig�ÈfrX,[ ­ b}dEnr` �¥® dgb,sxXCq ��i@vrZ
b,ced,¦�W
X:`¢n
`aZ�m:c¢[GZ�[4jBfodgfh`ai@j5��i~cac¢iE·
n'frX,[�ca`aj,[4n�ig�¿°UXBbÆ±!²¿³g´¢µ �h��ª~ª@ª~�'b,nh`aj,��d�¨,`anh[4sGfh`ai@j vhiBi@f � Ç}j p `aj,��dEca�@i �
vr`¢frX,Z»¦�W
X,[�b,m p dEfr[ p�p `edE�@i~j}dEc§·
dEn¹sxX,[4s �@[ p fhi5nodgfh`an>��q�frX,[ ­ b}dgnh` �h® dEb,sxXBq�vr[4cedEfh`ai~j%fri�Z�dEsxX,`aj,[
m,vr[4s4`anh`ai~j �@Z�d��B`aj,��b,n�s4i@jBÇ p [4jBf8`aj�fhX:[Ãs4i~vhvr[4s4fhj:[4nhn
ig�}i@b,v�`aZ�m:c¢[GZ�[4jBfodgfh`aiEj ¦:W
X,[
vh[�dgnhi~j,nP��i@v�fhX:`¢n
s4i~jBfhvod p `as4fh`ai~j�Z
b,nhf�fhX:[4vh[x�Qi@vh[
i~vh`a�@`aj}dgfh[¹��vri@Z nri@Z�[G·
X,[4vh[�[4canh[~¦
W
X,[�Z�dE`aj p `��§[4vh[Gj,s4[4n�¨U[4f>·�[4[4j
i~b,v8[4tBmU[4vh`aZ�[GjCfrnÃdEj p frX,i@nr[
iE� °UXCb�±!²�³E´aµ
�h��ª~ª@ª~�(dgvh[ld p `��§[4vh[4jBf ¬ dgcab,[Ãig��frX,[�(¼i@c���[ � nPm}dEvxdEZ5[4fh[4v
i~j
fhX,[¹s4i@nrf8��b:j,s4fh`ai~j p [4s4vr[�dEnr[�� `�� |����Qi@v8b,n!� `
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