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�����P�;�;�[���{� JLK N�u[NP�F^ m NPfia�b8arZ\^�YD^���b��7e[Y[`(arZ\^�Y�bB]%t m ^�_ m bBO�Z\f�b�a m bBY�fr�F^ m O#b8arZ\^�Y6� K Z\` K _�N(arf
m Z\u�^��LZdY~arN m O#NPu[Zdb8arN�u�b8a�bXfra m e[`(are m NPf�`P^�Y[fra m e[`(arZ\^�Y[f�a K b8aQb8t[t,Ncb m � K NPY�a���^��7e[Y[`(arZd^�Y[f
b m N�`P^�OQt�^�f�NPu,� JLK N�u[NPfr` m Z�t�arZ\^�Y�bB]A`P^�ODt,^�frZ�arZ\^�Y,��Z\Y�Z�arZdbB]\]�hHZ\Y%a m ^Au[e[`PNPu6j%hDUqbBY[�PZ\Y�_�N m bBY�u
UqZ\NP_�N m Z\` K �9Zdf
b#u[NP�F^ m NPfia�b8arZ\^�Y�OQN(a K ^Au�u�NPu[Z\`cb8arNPu�ar^�a K NT`P^�ODt,^�frZ�arZd^�Y�^���a ��^¡b8aia m Z�j�e¢arN
_ m bBOQO#b m fP� JLK Z\fDb m arZ\`P]dN¡t m NPfrNPY%arf#b£Y�N(�¤�Fe�Y[`(arZ\^�Y�bB]1u[NP�7^ m NPfia�b8arZd^�Y¥arNP` K Y[Z\kAe[NB��`cbB]d]\NPu
frhAO�j,^�]\Z\`6`P^�ODt,^�frZ�arZ\^�Y,��j�bBf�NPu£^�Y�a K NDu[NPfr` m Z\t[arZ\^�Y�bB]�`P^�ODt,^�frZ�arZ\^�Y�OQNP` K bBY[Z\f�O¡�,j�e¢aqN&¦A§
arNPY�u[Z\Y[_QZ\aP�L¨�Y�bBe¢ar^�O#b8arZ\`�a m bBY[fr]Fb8arZ\^�YX� m ^�O©b��7e[Y[`(arZ\^�Y�bB]gt m ^�_ m bBO�Z\Y%ar^�bBYXNPkAe[Z���bB]\NPY%a
b8aia m Z�j�e¢arN6_ m bBOQO#b m bB]d]\^c��fHfih@O�j�^�]dZ\`T`P^�ODt,^�frZ\arZ\^�YXar^�j,N�b8t[t�]\Z\NPug��bBY[u�a K NPY�a K N m NPf�e[]�a
`cbBYªj,NQa m bBY[fr]db8arNPuªj�bB`�«�Z\Y%ar^�b��Fe�Y[`(arZ\^�Y�bB]¬t m ^�_ m bBO¡� JLK Zdf�h@Z\NP]\u[f6bXfr^�e m `PN#ar^�fr^�e m `PN
�7e[Y[`(arZd^�Y�bB]gt m ^�_ m bBO¤a m bBY[fr�7^ m O#b8arZ\^�Y,� JLK N m NPfre[]�arZ\Y�_Du[NP�F^ m NPfia�b8arZ\^�Y�OQN(a K ^AuXt m ^c�@Z\u[NPf
b
j,N(aiarN m u[NP�F^ m NPfia�b8arZ\^�Y­a K bBY�^Ba K N m N&¦@Z\frarZ\Y[_¡�7e[Y[`(arZ\^�Y�bB]narNP` K Y[Zdk%e[NPfc��®Ah@OTj,^�]\Zd`6`P^�OQt�^�f�Z¯§
arZd^�Y,�/a K b8a�e[frNPfqa K N#u[NP`P]db m b8arZ��{N�bBY[u­u[NPfr` m Z�t[arZ\^�Y�bB]��7Ncb8are m NPf�^��1b8aia m Z�j�e¢arND_ m bBOQO#b m f�Z\f
ZdY~a m ZdY[frZ\`cbB]\]\h�OQ^ m N�t,^*��N m �7e[]�a K bBY£`cb8arNP_�^ m Z\`cbB]�§±°�bP�{^ m NPu�a m bBY[fr�7^ m O#b8arZd^�Y[fP��� K ^�frN m NP`Pe m §
f�Z\^�Y�fr` K NPO#NPfTb m N�frN(aqjAh��7e[Y[`(ar^ m fP� JLK NPfrN m NPfre�]�arf
arNPY[u�ar^¡f K ^*��a K b8a�b8aia m Z�j�e¢arN�_ m bBOD§
O�b m f�b m N�bQfrZ\OQt�]\NHZ\Y%arN m OQNPu[Zdb8arN m N(t m NPfrNPY%a�b8arZ\^�Y,��t�b m arZ\`Pe[]Fb m ]�h#��NP]\]¯§�f�e[Z�arNPu¡�7^ m t m ^�_ m bBO
a m bBY[fr�7^ m O#b8arZ\^�Y[fc�
²X³~´�µr¶�· �;¸���� ¹ NP�F^ m NPfia�b8arZ\^�Y,��b8aia m Z�j�e¢arN¡_ m bBO#O#b m fP�1�7e[Y[`(arZ\^�Y�bB]�t m ^�_ m bBOQOQZdY[_@�>t m ^8§
_ m bBOºa m bBY[fr�7^ m O#b8arZd^�Y,�¢t�b m arZdbB],N(��bB]\e�b8arZd^�Y,�
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 bHu�WNP�7^ m NPfia�b8arZ\^�Y�u��Ìe[Y�t m ^�_ m bBOQOQN1�7^�Y[`(arZ\^�Y[Y�NP]¢NPfiane[Y[N�a m bBY�fr�F^ m O#b8arZ\^�YDkAe[Z
�@Z\frN MbXWNP]\Z\O#Z\Y[N m ]\NPf�`P^�Y[fia m e�`(arZ\^�Y[f�u[N1fia m e[`(are m NPf�u[N�u[^�Y�Y>WNPNPfnZ\Y%arN m O�WNPu[ZdbBZ m NPf�t,^�e¢��bBY%a¬b8t¢§
t9b m b�� ��a m N�]d^ m f�u[NT]dbD`P^�ODt,^�frZ�arZd^�Y u[NTu�NPe@¦ �F^�Y[`(arZd^�Y[fP� 
 bD`P^�OQt�^�f�Z�arZ\^�YXu�NPfr` m Z�t[arZd^�Y[Y[NP]\]\NB�
ZdY[Z�arZdbB]\NPO#NPY~a/ZdY~a m ^Au[e[Z\arN�t�b m UqbBY[�PZ\Y�_�N m N(a¬UHZdNP_�N m Z\` K �{NPfia�e[Y[N¬OªWN(a K ^%u[N�u[N�u�WNP�7^ m NPfia�b8arZ\^�Y
u�WNPu�Z3WNPN Mb�]db¡`P^�ODt,^�frZ\arZ\^�Y�u[N�u[NPe@¦­_ m bBOQO�bBZ m NPf�b8aia m Z�j�e�WNPNPfP����N m b8t�t�^ m a�t m WNPfrNPY%arN�e�Y[N
Y�^�e¢�{NP]\]\N�arNP` K Y�Z\k%e�N�u�N�u�WNP�7^ m NPfia�b8arZd^�Y,��b8t[t,NP]&WNPN¡`P^�ODt,^�frZ\arZ\^�Y fihAO�j,^�]\Z\kAe[NB��k%e�Z�NPfra�e�Y[N
N&¦@arNPY[frZd^�Y�u[e�OªWNP`cbBY[Z\f�OQN�u�N�]dbT`P^�ODt,^�frZ�arZ\^�Y�u[NPfr` m Z�t[arZ\^�Y[Y�NP]\]\NB��U m �bB`PN Mb�e[Y[N�a m bBu[e[`(arZd^�Y
bBe[ar^�O#b8arZ\kAe[N�u��Ìe[YXt m ^�_ m bBOQOQN6�7^�Y[`(arZ\^�Y[Y[NP]�NPY�e[Y[NT_ m bBOQO#bBZ m N�b8aia m Z�j�e>WNPN­WNPkAe[Z���bB]\NPY%arNB�
]FbX`P^�ODt,^�frZ\arZ\^�Y fihAO�j,^�]\Z\kAe[NQt,NPe¢a��N(a m NXb8t[t�]\Z\kAe>WNPNB�nN(aQfr^�Y m WNPfre[]�a�b8aDt,NPe¢a��N(a m N m N(a m bBY�f�§
` m Z�a�NPY�e[Y�t m ^�_ m bBOQOQN#�F^�Y[`(arZd^�Y[Y[NP]Æ����NP`PZ>�F^�e m Y[Z�aqu[^�Y[`De�Y[N�a m bBY[fr�7^ m O#b8arZd^�Y�fr^�e m `PN Mb
f�^�e m `PN�k%e�Z/t,NPe¢a��N(a m ND`P^�ODt�b m WNPNQbBe@¦£bBe¢a m NPfHarNP` K Y[Z\kAe[NPfHu[N6u>WNP�F^ m NPfra�b8arZ\^�Y­`P^�Y[YAe[NPfP� 
 b
`P^�OQt�^�f�Z�arZ\^�YDfih@OTj,^�]\Zdk%e[NB��kAe[Z¢N&¦@t�]\^�Z�arN�]\NPfn`cb m bB`(a%WN m Z\fiarZ\kAe[NPf¬u�WNP`P]Fb m b8arZ��{NPf�N(anu[NPfr` m Z�t�arZ\^�Y@§
Y�NP]\]\NPf�u[NPfn_ m bBOQO#bBZ m NPf�b8aia m Z�j�e�WNPNPfc�%NPfia¬ZdY~a m ZdY[f MNPk%e�NPOQNPY~a�t�]\e[f�t�e[Zdfrf�bBY%arN1k%e[N1]dNPf¬u[Z��{N m frNPf
a m bBY[fr�7^ m O#b8arZ\^�Y[f
j�bBfAWNPNPfTfre m ]db�a K WNP^ m Z\N�u[NPfq`cb8aAWNP_�^ m Z\NPfc��u[^�Y%aq]\NPfHfr` K WNPO�bBfTu[N m WNP`Pe m frZd^�Y
f�^�Y~a��¢¦¬WNPf�t9b m u[NPf6�7^�Y[`(arNPe m fP����NPf m WNPfre[]\a�b8arf�arNPY�u[NPY~a Mb�OQ^�Y%a m N m kAe[N�]\NPf6_ m bBOQO#bBZ m NPf
b8aia m Z�j�e�WNPNPfLfr^�Y%a1e[Y[N m N(t m WNPf�NPY~a�b8arZ\^�YXZ\Y~arN m O�WNPu[ZdbBZ m N
frZ\OQt�]\N�N(a1t9b m arZ\`Pe[]\Z MN m NPOQNPY~aLbBu�b8t�a%WNPN
bBe¢¦�a m bBY�fr�F^ m O#b8arZ\^�Y[fLu�NHt m ^�_ m bBOQO#NPfP�
� · �*� µ ��� �³ � ¹ WNP�F^ m NPfra�b8arZ\^�Y,�¬_ m bBO#O#bBZ m NPf�b8aia m Z�j�e�WNPNPfc��t m ^�_ m bBOQO�b8arZ\^�Y��7^�Y[`(arZ\^�Y[Y�NP]\]\NB�
a m bBY[fr�7^ m O#b8arZ\^�Y¡u[N�t m ^�_ m bBOQO#NB��WN(�BbB]\e�b8arZ\^�Y¡t�b m arZdNP]\]\NB�
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" Y%arN m OQNPu[Zdb8arN�u�b8a�b;§�fia m e�`(are m NPfHb m Nqj,^Ba K a K NTj�bBfrZ\f�bBY[u a K NTj�bBY[N�^���O#^%u[e�]db m t m ^�_ m bBO�§
O#Z\Y[_@� " �Aa K N(h�bB]\]d^c���7e[Y[`(arZd^�Y[fgar^�j,Nn`P^�ODt,^�frNPu,�Ba K N(hTbB]\f�^ K bc�{N�b K b m OQ�7e[]{`P^�fra�� m ^�O N$#Q§
`PZdNPY[`(hHt�^�ZdY~a/^��@�@Z\N(�&%±bB]\]\^A`cb8arZ\^�Y6bBY�uTu[NcbB]\]d^%`cb8arZ\^�Y('3� J ^�_�N(a�a K Nnj,NPfia�^��@j�^Ba K ��^ m ]\u[fP�*),+$-
./��0 + �$�21
�����
� a m bBY[fr�7^ m O#b8arZ\^�Y[f>��N m NHZ\Y~a m ^%u[e�`PNPu,� JLK NPfrN�a m bBY[fr�7^ m O#b8arZd^�Y[f��Fe[f�N�a ��^�t�ZdNP`PNPf
^���b t m ^�_ m bBO Z\Y%ar^ bBY[^Ba K N m ^�Y[NB�q� K N m N£ZdY~arN m O#NPu[Zdb8arN£u�b8a�b;§�fia m e[`(are m N­`P^�Y�fia m e[`(arZ\^�Y�f
K bP�{NLj,NPNPYQNP]dZ\OQZ\Y�b8arNPug� JLK N � m fia¬b8t[t m ^{bB` K u�NcbB]\Z\Y[_H��Z\a K fre[` K a m bBY[fr�7^ m O#b8arZd^�Y[fnZ\f�3�bBu¢§
]dN m �Ìf!4 x65�7Æ� " aLZ\f�j�bBf�NPu ^�Y a K N98r�7^�]\uXbBY�u e[Y[�7^�]\u;:6a m bBY[f��F^ m O�b8arZ\^�Y<4 R�7Æ�

JLK N m N�Z\f�bBY[^Ba K N m Z\Y%arN m NPfiarZ\Y�_�b8t[t m ^{bB` K j�bBfrNPu�^�YDbB]\_�N(j m bBZ\`>Y�^BarZ\^�Y[f�bBY[u�^��darNPYD`cbB]d]\NPu
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0C� 4 � 5A��x�x@��R�RA�9xBy¢� �ED 7Æ� JLK NqZ\u[Ncb�^���a K Z\fLb8t[t m ^{bB` K Z\f
ar^D`cb8t�are m N
j,^Ba K a K NH�Fe[Y�`(arZ\^�Y¡bBY[u�a K Nqu�b8a�b;§±a h%t,NHt�b8aiarN m Y�f1^�� m NP`Pe m frZ\^�Y>4 R
5�7Æ� JLK N
_�^{bB]
Zdf�ar^Qu m Z��{Nqu�NP�F^ m NPfra�b8arZ\^�Y a m bBY�fr�F^ m O#b8arZ\^�Y[f���Z\a K m NPfit,NP`(aLar^Da K NPf�N m NP`Pe m frZd^�Y¡fr` K NPO#NPfP�

" Y b8aia m Z�j�e¢arN _ m bBOQO#b m f�b m NcbA�!),+ �/
/0����(�������(1
	F
C���������C��������� 4 � RA� � y¢� �EG � � �>x � 7�Z\f�b
��NP]\]9«@Y[^c��Y bBY�u�t,^*��N m �7e[]�u[NP�7^ m NPfia�b8arZ\^�YXOQN(a K ^Au�� K Z\` K NP]\ZdOQZ\Y�b8arNPf�Z\Y%arN m OQNPu[ZFb8arN
u�b8a�b;§
fra m e[`(are m N�`P^�Y[fia m e[`(arZ\^�Y[f�Z\Y6`P^�ODt,^�frZ�arZd^�Y[fP��¨�aia m Z�j�e¢arN�_ m bBOQO�b m fH4 R � �~R
I�7[b m N�u[NP`P]db m b8arZ\�{N
bBY�uXfia m e�`(are m N&§�u[Z m NP`(arNPuXfit,NP`PZ ��`cb8arZd^�Y[fP� JLK N(h fit,NP`PZ\�Fh�^�Y�NcbB` K u�b8a�b;§±a�hAt�N�t�b8aiarN m YKJML 1
�
Zdf�ar^Dj,Nq`P^�ODt�e¢arNPu ZdY[fiarNcbBu ^��NL � J Z�aLZ\f1`P^�ODt�e[arNPu,�

" YO4 zA� � �MI%� D 7Æ����N K bP�{N�j�NPNPY�fiare[u¢h@Z\Y[_�frZdOQZ\]db m Z\arZ\NPfqbBY[u�u[ZQP9N m NPY�`PNPf�j,N(a���NPNPY�u�NPf�§
` m Z�t[arZ\^�Y�bB]/`P^�ODt,^�frZ�arZ\^�YXbBY�u�b#]db m _�NTf�e¢j�frN(a
^���u[NP�F^ m NPfia�b8arZ\^�Y�OQN(a K ^Au[f�Z\Y�`cbB]\`Pe[]db8arZd^�Y�bB]
�7^ m OR4 � 5A�nx�x@� �ED 7Æ�TS[^ m t9b m arZ\`Pe[]db mVU � m fra�§�^ m u[N m �Fe�Y[`(arZ\^�Y[fP�¬��N K bc�{N¡f K ^*��Y a K b8aDj,^Ba K
arNP` K Y[Z\kAe[NPfq]\NcbBu�ar^¡NPkAe[Z���bB]\NPY%a m NPfre[]�arfHZ\Y�a K NPZ mqm NPfit,NP`(arZ��{N�u[^�O#bBZ\Yg�XW�e¢aq��N���N m NQbB]dfr^
`P^�Y%�@Z\Y[`PNPu¡a K b8aP��b8a�]\NcbBfra��F^ m bD`P]dbBfrf�^���t m ^�_ m bBOQfP��u[NPfr` m Z�t�arZ\^�Y�bB]�`P^�ODt,^�frZ�arZ\^�YX`P^�e[]\u�j,N
a K NHj�bBfrZ\fL^���bDOQ^ m NHt�^*��N m �Fe[]�ar^A^�]ga K bBY `cb8arNP_�^ m h%§±°�bP�{^ m NPu�u[NP�7^ m NPfia�b8arZd^�YXOQN(a K ^Au[fP�

¨�fqb�fia m Z�«@Z\Y[_QN&¦[bBODt�]dNB��]dN(a
e[f
`P^�Y[frZdu[N m a K NTa ��^��7^�]\]\^c��Z\Y[_#�7e[Y[`(arZd^�Y[f/Y 0 +/Z m N(�{N m frNPf
b#]\Z\fiaP�9bBY[uX�7^ m b#_�Z��{NPYXj�Z\Y�b m h�a m NPNB��[ 1
� j�e[Z\]\u�f�a K NT]\ZdfiaL^���Z�arf�]dNcbP�{NPfH� m ^�O ]\NP�Fa1ar^ m Z\_ K a
%�®¢NPN\S�Z\_�e m N � '3� " Y¡j,^Ba K �7e[Y[`(arZ\^�Y[fc�¢t�b m bBOQN(arN mF] Zdf1Z\Y[Z�arZdbB]dZ\�PNPu#��Z�a K9^`_ ] Y

a,b,c 0 +$Zed ]`fhg6iAj b dlk(m c,n
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JLK Nq`P]dbBfrf�Z\`cbB],�Fe�Y[`(arZ\^�Y�bB],`P^�ODt,^�frZ\arZ\^�Y¡^���a K NPfrNHa���^#�7e[Y[`(arZd^�Y[f1]\NcbBu[f1ar^
a,b,c 0 +$Zx[ 16�zy f 0 +$Z{%?[ 1
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