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G@H�I/JLKEM�N�O+PRQSHCTRULVWPYX�Z\[]V^TR_6J`ZaJbTRX"Z\VW_SPcULKdTeXfKSJEM�gYhiIj[jKbPeQSULIjJEIkTRUE[iH	X�PYK]PYX�l\O,Z\X�mnZpo`IjULIjX=q
KLZrTelSs+IjPcVtIjKEULOfuRg�M�K@TRl\JLP+Z\X	G@H�IjPcULIjKEZ\[kTRlwvbHfOfJLZ\[jJ@TRX6Ntx$TRKEH�IjV^TeKLZ\[kTelSvbHfOfJLZ\[jJ/M�X�N�IjU/KLH6I
XSTeVtI@PRQw[iH�Z\UiTRlCySIjl\N�J"z|{~}L�cG@H�IjJLI"TeULI+V^Te_�JF�@Z\KLHW�YTRl\M�IjJFZ\XWX�PYX�l\Z\X�IkTeU�V�TRX�ZpQ�Pcl\N�JwJEM�[iH�TeJ
�`Z\I@�cULPYM6_�Jku�s+UiTRJEJLV^TeX�X�ZrTRX6Jku�_�ULP�hiIj[jKEZa�cI+JL_STe[jIjJkufJE_�H�IjUEIjJkuC�fKLZ\IiQ�IjlSV�TRX�ZpQ�Pcl\N�Jku�IjKE[Y�fKLH�I~ULIiq
Q�PcULI@KLH6I,Ij�fMSTeKLZ\PYX�J;N�IiySX�Z\X��3KLH�IjJEI,V�TR_�JFTRUEI@X�PYX6laZ\X�I�TRUk�eG@H�I,K��/PR�fN�Z\VtIjX�JEZ\PYXSTelY[kTeJLI,[�TRX
gCI	JLPYl\�cIjN�I~�=Te[jKLl\O%���@Z\KLH�KLH�I	Ij�f[jI~_�KLZ\PYX(PeQ�KEH�I	�fKLZ\IiQ�I~lFV^TeX�ZpQ�PYl\N�[kTRJEIYu`M�_(KEP�X�PR�,�j�C��X
x$TeKLH�IjV�TRKEZa[�TRlFvbHfOfJLZ\[jJ&KLH�Z\J&��TeJ"�fX�PR�@X�Q�PYU3KLH�I	X�PcXf��l\Z\X�IkTeU��6��VWPfN�IjlbJLZ\X�[jI(z|���E}Lu`g6M�K
Z\K+��TeJ,KLH6It�@M�JEJLZrTRX�JL[iH�PfPYlbZ\X�ZaXfKEIj�YUiTRg�l\I&JLOfJLKEIjVtJ+�@H�PWV^TRN6I�TRX�Ij�fHSTRM6JLKLZ\�cI�JEKLM�N�O�PRQ
KLH6I�_6ULZ\X�[jZ\_STelS[iH�Z\UdTel`VtPfN�Ijlb�r[iH�Z\UiTRlCySIjl\N�J/�@Z\KLHW�YTRl\M�IjJ/Z\X^T&�`Z\I,�cULPYM6_S�jufJEIjI	za�c�YuC�k�6u`�k�~}L�
G@H�I��`TR�fHSTRUEPR�c�=�fHSTegSTRK+N�UEIjJLJEZ\X��(VtIjKEH�PfN��@TRJ&TR_�_�l\Z\IjN(Z\X�z|���Rub�Y�~}@KLP�[jPYX6JLKLUEM�[jK	JEPYl\Mfq
KLZ\PcX�J�PeQ,KLH�Z\J&VtPfN�Ijl/Z\X%T$JEOfJLKLI~V^TRKEZ\[t�@T�O��`G@H6I�TeXSTRl\OfJLZ\J"_CIjU Q�PYUEVtIjN�ZaX(KEH�PYJEI�_STR_CIjULJ
[jPcX�[jIjUEX�J+[dH6ZaUiTRl¡ySIjl\N�J/Q�UEPYV�T	x�Z\X��YPR�@JE��Z`JE_STR[~Ii��KEZaVWIn¢"£d¤|£�u�H�IjX6[jI"PYX6I"Z\J@N�IkTRl\Z\X��&�@Z\KLH
T3H�Of_CIjULgCPYl\Z\[,I~�YPYl\M�KEZ\PYX	Ij�fMSTeKLZ\PYXwufTRX6N	KLH�I+JLPcl\M�KLZ\PYX6JbQ�PYM6X�NtKEH�IjULI+�/IjULI+PeQwJLPYl\Z\KLPcX	K�Of_SIYu
JLI~I$za���~}bQ�PYU+T	N�IjKiTRZ\l\IjN�Ij�f_SPcJLZ\KLZ\PYX¥PRQ�KEH�I�N6O�XCTRVtZ\[jJnPRQ�KEH�IjJEI	JLPYl\Z\KLPcX�Jk�6G@H�I&ZaXfKEIj�YUiTRg�l\I
[iHSTRUiTR[jKEIjU&PRQ,KLH6I	_�ULZ\X�[jZ\_STelF[iH�Z\UdTelFVtPfN�Ijl;ZaJ&TRl\JLP�ULI§¦SIj[jKEIjN!ZaX�KLH6ItIj�fZ\JLKEIjX�[jI�PRQ,TWN�PYM=q
g�l\OtZ\XfyCX�Z\KLInQ¨TRVWZ\laO&PRQFl\Pf[kTRl][jPYX6JLIjUE�YTRKLZ\PcX�J,lrT��@JkufJEIjI�z �fu]�k{6u�©SuCªfuS«¬} �6­�PcKLH�TeJL_CIj[jKEJ�[�TRX
gCI�N�I~N�M�[jIjN�Q�ULPYV®KLH6I�¯jI~ULPR�f[jM�UE�YTRKLM6ULI&Q�PcULV	M�lrTRKEZ\PYX$z|���Ru`���cu`�Y�~}FPRQ�KEH�I&VtPfN�IjlwTeX�N$KLH6I
[jPcX�JLIj�fM�I~X�KW­�Z\UE��H6PRo�Q¨Te[jKLPcULZ\¯kTeKLZ\PYX�KLIj[iH�X�Z\�fM�I�Q�PYU&[jPYX�JEKLUEM�[jKLZ\X���JLPclaM6KLZ\PYX�J��b��X°z\�i},PcX�I
[kTeX$ySX6N%T	gCIkTRM�KEZpQ�M�l�TeXSTRl\OfJLZ\J,PeQ�JEPYVWI"_STRUEKLZ\[jM�lrTeU�JEPYl\Z\KLPcX$K�Of_SI	JEPYl\M�KLZ\PcX$PRQ�KEH�I�±���²$�
[iH�Z\UdTel�VWP�N6Ijl�u`Z\X%_STeULKLZ\[jM6l³TeU�x�PcULJLI�KEH�IjPYUEO(Z\J�M�JEIjN!KLP�N�IjJE[jULZ\gCI^KEH�I�N�OfXSTRVWZ\[jJ+PRQ,KLH6I
PYX6Ii��JEPYl\Z\KLPYX]u�TeX�N$TRl\JLP&KLH�I~ULI"Z\J@T"N�I~JL[jUEZa_6KLZ\PYX$PeQ´KEH�InQ¨TR[jKEPYUEZa¯�TRKLZ\PcXt_�UEPYg�l\IjVµZ\XWKLIjUEVtJ@PRQ
TRX�Z\XfySX6ZaKEIi��N6ZaVWIjX�JEZaPcXSTRlCs+UdTeJLJLV�TRX�X6Z³TeXw�
��X(mnZpo¶IjUEIjXfKLZrTRlbs+IjPcVtIjKEULOtKEH�I&ZaXfKEIjULIjJEK"Z\X�[jIjXfKLUEIjN(PYX$HCTRULVWPYX�Z\[+V^Te_�J/Q�UEPYV�TRX�·bM=q

[jl\Z\N�IkTeXtN�PcV^TRZ\X&KLP&JLPcVtI,V�TRX�ZpQ�Pcl¸Nwu�JiT�OtT��¡ZaIn�YUEPYM�_w�fG@H6I�JEIjVtZ\XSTel�_STe_SIjU"z|�c¹~}w[jPYXfKdTeZ\X�J
T+g�UEZ\lal\ZrTRXfKFTRXCTRl\OfJLZ\JFPRQbKLH�I~JLI+V^Te_�Jb�@H�IjXtKEH�I"�`Z\I@�YUEPYM�_WZ\J,±���²$�j�cG@H�InJLP&[kTRl\l\IjN	M�X�Z\KEPYX
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JLPcl\M�KLZ\PYX6J�[kTeX�HST��YInySX�Z\KEI�I~X�IjUL�cO�ufKEH�I+¦¶Te�"Q�TR[jKEPYULJ"z|�fuC�Y{~}Lu�TRX�N�KEH�IjULI§Q�PYUEI"gSI+N�I§ySX�IjN�TeJ
V^Te_�J/Q�UEPYV®KLH�I&K���Pe��JE_�H�IjUEI�

�&Z\XfKLP�±���²$�juCZ\X�Q¨Te[jK,PcX�I"[kTeX�[iHSTeUdTR[~KLIjUEZa¯~IjJ"KLH6IjJLI	JEPYl\Mfq
KLZ\PcX�J,gfO�KLH�I&VtZ\X�Z\VtTelSM�X6ZaKEPYX$XfM�V	gCIjU�u��@H�Z\[iH$Z\J,l\IjJEJ�KEHSTRX(²(�6G@H�Z\J�Z\J+TRX$M�X6Ij�f_SIj[~KLIjN
TRJE_SI~[jK@PRQwKEH�I,KEH�IjPYUEO�ufTRX6NtT+UdTeKLH�IjU/N�Zpo`IjULIjXfK@JEZaKEMSTRKEZ\PYX	KLP3KLHSTeKFPRQwJEPYl\Z\KLPYX6JkucZaX	KEHSTRK;[kTRJEI
KLH6IjULI@gCIjZ\X��,X6P,M�_�_CIjUbgCPYM�X�N&Z\X+KLH�I/JLPclaZ\KEPYX"XfM�V	gCIjUk���`IjKbM�J]VtIjXfKEZaPcX+KLHSTeKwKLH6I�Te_�_�ULPfTR[iH
KLP3KLH�InQ¨Te[jKLPcULZ\¯kTRKEZ\PYX	_�UEPYg�l\IjV)PRQ�z|�c¹~}¡TeX�NtKEHSTRKFPeQ�z\�i}`ZaJ;��M6ZaKEI,JEZaVWZ\l³TeUk����X$z|�Y{~}´T+VWIjKLH6P�N
Z\Jb_�ULIjJEIjXfKLIjNWKLP"Pcg�KdTeZ\X�TRl\lfKLH�I@HCTRULVWPYX�Z\[FV�TR_�J¡Q�ULPcV�

�@KLP&±���²$�jueZaX3KLH�I@[kTeJLIjJ@²��°���L©
KLH6ZaJ@PR�cIjULlrTe_^�@Z\KEHtKLH6I"ULIjJEM�l\KLJnPRQ,z|�Y�~}L�f��X(z �e©�}wKLH�I~ULI&ZaJ,T	s UdTRJEJLV�TRX�X�ZrTeX	VtPfN�Ijl6Q�PYU@KEH�Z\J
[jPcX�JLKEULM�[jKEZ\PYXwu/TRX�N�ZaX�z\���~},��I ySX�N T¥[jl\IkTeU	Ij�f_SPcJLZ\KLZ\PYX(PeQ�KEH�IWQ¨TR[jKEPYUEZa¯�TRKLZ\PcX(_�ULPcg�l\IjV�u
KLH6I�XCTRKLM6UdTRlwTe[jKLZ\PcXwu�TeX�N^TeXtZ\XfySX6ZaKEIi��N6ZaVWIjX�JEZaPcXSTRlCs+UdTeJLJLV�TRX�X6Z³TeX�N6IjJL[jUEZ\_�KLZ\PYX]�S�fPcVtI@PRQ
KLH6IjJLIWULIjJEM�l\KLJ&[kTRX(gCI	Ij�fKLIjX6N�IjN(Q�ULPYV KLH�I��@Z\IjV�TRX�X�JL_6H�IjULI�KEP�TeX%TRUEg�Z\KLUdTeULO�� Z\IjV^TeX�X
JLM6U�Q¨Te[jIYu`KEH�Z\J,Z\J+[jPYX�X6Ij[jKLI~N(�@ZaKEH$KLH6I�JEPt[kTelal\IjN��,Z\KL[iH�Z\X$Ij�fMSTeKLZ\PYX6J�PcU,K��/PR�fN�Z\VtIjX�JEZ\PYXSTel
JLI~l¸Q���N�MSTel\ZaK�O&Ij�fMSTeKLZ\PYX�J+z\�kª~}L���(I,�@TRXfK�TRl\JEP�KEP�UEIjV^TeUL�&KLHSTeK�Z\X�z|�c�~}wKLH�I ySX�Z\KLI+IjX�I~UL�YO��i�
M�X�Z\KEPYX�JF�/IjUEI,[jPcX�X�Ij[jKEIjN�KLP"H6PYl\PYVWPYUL_6H�Z\[´g6M�X�N�l\IjJ/PR�YIjU;KLH�In[jPYVW_STR[jKEZpyS[kTRKEZ\PYX"PeQ¶[jI~ULKdTeZ\X
VtZ\X�Z\K��@Z\JLKEPYUFJE_STR[~IY�
�6ULPcV�KLH�I	TRgCPR�YI3Ij�f_SPcJLZ\KLZ\PYX�Z\J,�fM�Z\KLI3[jl\IkTRU+KLHCTRK+K���PWJLKEULIkTeVtJ,PeQ�ULI~JLIkTeUL[iH(ULIj�fTRUEN�Z\X��

[iH�Z\UdTelwyCIjl\N�J+PYU,HCTRULVWPYX�Z\[+V^Te_�J/Q�UEPYV�K��/PR��N6ZaVWIjX�JEZaPcXSTRlCJL_CTR[jI	Z\XfKLP��`Z\I"�YUEPYM�_6J�I~��Z\JEKLJk�
��KtTR_6_SIkTeULJ	KEHSTRK	KEH�I$�/PYUL�(PeQ�KEH�I��@M6JLJLZrTeX%JL[iH�PfPcl,Z\J	X�PYK&�/Ijl\l@��X6PR�@X KEP��cIjPYVWIjKLI~ULJk�
G@H�I&_�M�UE_SPcJLItPeQ�KLH6ZaJ+[jPcXfKLULZ\g�M6KLZ\PYX�Z\J�KEPt�cZa�cI TeX�I~��_CPYJEZ\KLZ\PYX$PeQ�KEH�I&ZaXfKEIj�YUiTRg�l\I&JLOfJLKEIjV
TRJE_SI~[jKLJWPRQ,[iH�Z\UdTel/ySIjl\N�J&PYU&HSTRUEVtPYX6Za[	V�TR_�J����(I^TeULIWV^TRZ\X�l\O�Z\XfKLIjUEIjJLKEIjN�Z\X%KEH�It¯jI~ULPR�
[jM�UE�YTRKEM�ULI/ULIj_6ULIjJEIjXfKdTRKEZ\PYXwuRKEH�I@TRJLJEPf[jZrTRKLI~N"Q¨Te[jKLPcULZ\¯kTeKLZ\PYX"_6ULPYg6laI~V�TRX�N"Z\KEJwULI~l³TeKLZ\PYX+KEP,KLH6I
N�UEIjJLJEZaX6�	VtIjKEH�PfN^TRX6N^�@Z\KEHtKLH6I�[~PYX�JEIjUL�YTeKLZ\PYX�lrT��@JkucKLHSTeK@�@Z\lalCgCI�_6ULIjJEIjXfKLIjN�Z\X^�fIj[~KLZ\PYX�J
� �6u ©Cu|ª�ubTRX�N�ySXSTel\laO(Z\X!_STeULKLZ\[jM6l³TeU	JLPclaM6KLZ\PYX�J	TRUEZ\JLZ\X���Q�UEPYV KEH�Z\J&Q¨TR[jKEPYUEZa¯�TRKLZ\PcX%_�UEPYg�l\IjV
� ¹¬�¶�k�6���(I@UEIj�fZ\Ij��Z\X � «6u\�k�+KEH�I,_STe_SI~ULJ@PRQ´�`Te�fHSTRUEPR� TeX�N^x�Z\�fHSTeZal\PR�	z|���Ruf�Y�¬}¶�cZa�fZ\X��+KLH6I
[jPcX�JLKEULM�[jKEZ\PYX�J+PRQ/JLPYl\Z\KLPcX�K�O�_CI"JEPYl\M�KLZ\PcX�J@�@Z\KLH$�YTelaM6IjJ,Z\X�±���²¥�����	��� �"!R�#�"
$�w��²$�juCTRX�N¥ZaX
� �6ua�c�&��I	Ij�fKEIjX�N%KEH�IjJEItULI~JLM�l\KLJ&KLP$·bM6[jl\ZaN6IkTRX(JE_STR[jI~Jk�b��X%�fIj[~KLZ\PYX�J&¹�u|{W��I	_�UEIjJLI~X�K&KLH6I
ULI�TRl\Z\K�O	[jPYX�N6ZaKEZ\PYX�J,TeX�NWySXSTRl\l\O&ZaX$�fI~[jKLZ\PYX(���"�/I+�YZ\�YI+JLPcVtInJLZ\Vt_�l\I@Ij��TeVt_�l\IjJ��
G@H6I	V^TRZ\X$[~PYX�[jl\M�JEZ\PYX�PYX�I&PYg�KiTRZ\X�J+Z\J"KLH6I&Q�PYl\l\PR�@Z\X��S�fG@H�I&yCULJLK3_STRUEK�PeQ z|�c¹~}���TeJ+IjJ�q

JLI~X�KEZrTRl\l\O	��X6PR�@XtZ\XtZ\XfKLIj�cUdTeg�l\I�JEOfJLKLI~VtJ/KLH�IjPcULOWJLZ\X�[jI"KEH�I+��PcUL�fJ"z|���Ru��c�~} �&%nIj�YI~ULKLH6Ijl\IjJLJ�u
KLH6I,JLI~[jPYX�N�_STeULK/PRQwKEHSTRK/��PcUL�&�YZ\�YI~J�T+UEIjl\Ij�YTRXfK@TRXSTel\O�JEZ\JFPRQ`ySX6ZaKEI,IjX6IjUL�cOtJLPcl\M�KLZ\PYX6JFKLHSTeK
Z\J@[jPYVW_�l\IjKLI~laO&X�Ij��Z\XWZaXfKEIj�YUiTRg�l\I+JLOfJLKEIjVtJ@KEH�IjPcULOf�
�(I/V	M�JEKwULI~V^TRUE�+KLHSTeK´KEH�IjUEI,TRULI@PcKLH�I~U´UEIjl\Ij�YTRXfKFTRJE_SI~[jKLJ/PRQSKEH�I@[iH�Z\UdTel�VWPfN�Ijl�TRJFTRX&Z\Xfq

KLI~�YUdTeg�l\I�JEOfJLKLI~V�KLHCTRK]Q�PYU]ULIkTeJLPcX�JFPRQCJL_STe[jI��/I/N�P,X�PcKbULIj_CPYUEK´H6IjULIY���(I�TeULI/KLH�Z\X��fZ\X��@X�PR�
Z\X(KLH�I('+ULZ\[iH�Ij�YI~U��*)/H6IjULIjN6X�Z\� TRl\�cIjg�ULPe���cIjPYVWIjKLUEZa[&VtI~KLH�PfN¥Q�PYU"[~PYX�JEKLULM6[jKLZ\X���JLPclaM6KLZ\PYX�J�u
KLH6I�JEP^[�TRl\l\IjN�ySX�Z\KEI��fTR_$_CPYKEIjXfKLZrTRl\JkuCPeQ�KLH�I&_�UEZaX6[jZ\_STRlb[iH�Z\UdTel´VWPfN�Ijl�z|ªfuw«~}L�$%,PcKLZ\[jI&KLHSTeK
KLH6ZaJ;VtZ\�YHfKwgCI�TeX	Z\X�KEIjULI~JLKLZ\X��	TRUEIkT+PeQ¶UEIjJLIkTeUL[iH(+ l\IjK;M�J�VWIjXfKLZ\PYX3KLHSTeKFZ\X$z «~}`KLH6IjULInZaJ/TRX
TR_6_�l\Za[�TRKLZ\PcX$PRQ@KLH�Z\J+JL[iH�I~VtI	KLP�KEH�I	JLIjlpQr�fN�MSTel�,@TRX��e�=x�Z\l\l\J,Ij�fMSTeKLZ\PYX�J�uCg�M�K"KEZal\lbULI~[jIjXfKLl\O
z\�k¹fuf�k«¬}�KLH�IjUEI@��TeJbX�PYKFT@[~laI�TRUFTRXSTel\O�JEZ\JwPRQCKLH�I@JEPYl\M�KLZ\PcX�JwPcg�KdTeZaX6IjN�Z\X"KEH�Z\Jb��T�OfuiQ�PcUbIj��TRV	q
_�l\I/ZaX�z\�k«~}�KLH6I@ZaX6JLKdTeXfKLPYX&JLPcl\M�KLZ\PYX6J´�/IjUEI@ULIj_�UEPfN�M�[jIjN�TRJFTnN�Ij�cIjX�IjUiTRKLIn[kTRJEIY�Y�fPcl\ZaKEPYX�JFTeULI
N�Ij�cIjX�IjUiTRKEI�[kTeJLIjJnPRQFKLH6I+ySX�Z\KLI+�fTR_t_CPYKEIjXfKLZrTRl\J�u�g�M�K@[�TRX$M�X6ZaKEPYX�J@gCI+PYg�KiTRZ\X��@Z\KLH�Z\XtKEH�Z\J
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