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PRQTSVU WXUZY\[^]-Q_SV`^]-S^[Vab]�[Vc d"e"`^fgWhWXi�[
]�[Vj"d	WXU k^[lUnmpo"d"S2WXQq`V]r`^f-asSV`Vmtmpf-]�U Wvu
d"]�c ]�[VUZjwi-e"`^axi�`^`Vc"Q0y z{[ d"ab[
`Vo"ow`VQ0[^c WX` WXi-[ |~}��2���\|~}���� �F�
WX�~}����2�2�
|~]gWX[VabSVi�d"]�j"[���WXf�c	u�e"[VUn]�jlS^`V]�c"f�S�WX[Vc
e	u WFi�[ ��d"Q0QMd"SVi�f�Q0[2W�WXQ �=Unj"igz�d	u
��[Vo"d"aZWXmp[V]gWX����[ f�abj"[ `Vf�a��Z`^SVd"�ny
QXWXd	WX[^y d"]�c ��[Vc"[^axdw� [V�n[VS�WX[^c
ab[Vo"ab[VQM[V]gWXd	WXU k^[^Q�WX`�c"`�[2k^[VaZu�WXi�UZ]�j Un]
WXi�[VUZa�o"`�z{[Va�WX`¡QXWX`^opWXi�[¢[�£^o"dw]-QMUZ`^]�`��
WXi�UZQ¤UZ]gWX[VabSVi�d"]�j"[¥d"Q¢U WpUZQl]�`�z ew[VUZ]�j
o"ab`Vo"`^Q0[Vcw�

¦ ]¨§�i�f-abQ0cwd	uwyª©�f�]-[«�2¬2y��2¬2¬��2y�`2k^[Va
����� o"[^`Vo"�n[ d	WvWX[V]�c"[Vc d"]
`Vabj"d"]�UnY\d	WXUZ`^]-dw� mp[^[�WXUZ]�j d	W WXi�[
­ i�f-abSVi®`��)WXi�[°¯±`V`Vc²�gi�[Vowi-[^axcw�=§Oi�[
o"f�abo"`VQ0[³`��2WXi�[rmt[V[�WXUn]�j{z�dwQ0´

µ ¶ `V�n�Z`2z f�o ��ab`Vm WFi�[ ��UZabQXW
SV`Vmtmpf�]-U Wvutmp[V[2WXUZ]�jp`^]R©�f�]�[r�-· ¸X�

µ ¹ ab`�k^Unc"[ ab[VQMf-� WXQ0�º��[V[Vc"e"dwSV» ��ab`Vm
WXi-[ ©�f�]�[ �2�
· ¸ Q0[^�Z[VS2WXmp[V]�¼~Q
mp[V[2WXUZ]�j"�

µ ��[�k^Un[�z¨`��^��UnQ0Q0Un`V]��0WXd	WX[Vmp[^]½W

µ ¦ abj"d"]�UZY\d�WXUZ`V]�y ­ `Vmpmtf-]�U Wvu
��[Vo"ab[VQM[V]gWXd	WXUZ`^]�d"]-c ­ `Vmpmtf-]�U Wvu
¦ abj"d"]�UZY\d�WXUZ`V]

µ ¾ `�WXU ��UZS^d	WXUZ`^]-� ¹ ax[^o"d"abd	WXUZ`^]¿��`^aÀ©�f-]�[
��Á^y2��¬2¬2�<��[V�n[VS�WXmp[^]-¼ Q&��[V[�WXUn]�j"Q0�

�gi�`Vf��ncÂd"]½uw`^]�[Ãz�d"]gW#dÄSV`Vo�uÅ`��sWXi�[
o"`�z{[VaÆo"`VUn]gWÇowax[^Q0[V]gWXd	WXUZ`^] ow�Z[VdwQ0[

Q0[V]�c d ab[VÈwf-[^QXWÉWF`ÊWXi�[ ¹ ��Ë���Ëg�
ÌÍË
[Vmpd"Un�gdwc"c"ax[^Q0Q6`Va�o"`VQÎWXd"�gew`�£^�

| W UnQ `^f�a Un]gWX[V]gWXUZ`V] WX` S^`V]gWXUZ]�f�[
¹ ��Ëg��Ëg�
ÌÍË ax[^o"ax[^Q0[^]½WXd	WXUn`V] d	W WFi�[
`^o"[V]Æmt[V[�WXUn]-jwQ0� Ï�[V�n`�z UnQÅdÐ�nUZQÎW¡`2�
mt[V[�WXUn]-jwQ0´
©�Ñ^ÒXÓs´
��[^d"c"UZ]�jp��[V�n[VS2WFmt[V]�¼~Q&��[V[2WXUZ]�j ´�§�`�z{]
�=d"�n�J`V]Â§�f�[VQ0c"d�uwyÕÔ2´~�2¬ ¹ ��yÕÔ2���2�\¬2�ÅÖ
Ô��\�2¬2�\¬��
��d"QMQ&�=Unj"i½z{d	ut��[Vo�W ´	�=`VQXWX[^cle	uÃ�0WFd�WF[
ÒM[Vj"UnQ0�nd	WX`VabQ²`V] §Of�[VQMc"d	uwylÔ2�½��×2��¬2�Ød	W
��[^d"c"UZ]�j �,[^mp`VabUnd"� �=Unj"i ��SVi�`V`^�
PÕf-cwU WX`VabUnf-m ×2� ¦ d"»��Zdw]-cÇ��`Vd"cwyq�^´~¬2¬
¹ �²Ùr��¬�´~¬2¬ ¹ � Ï�axUn]�jpd ¶ abUZ[V]�c"Ú
PÕf-jwf-QÎWX´
��[^d"c"UZ]�j ��[V�n[VS�WXmp[^]�¼~Q ��[V[2WFUn]�j"´
���\�2¬2�\¬��
��[Vo	WX[^mpe"[Vab´
��[^d"c"UZ]�j ��[V�n[VS�WXmp[^]�¼~Q ��[V[2WFUn]�j"´
���½��¬2�\¬��

¹ ��Ëg��Ëg�
ÌÍË UZQ ow�Z[VdwQ0[Vc WF` ��`Vabmpd"�n� u
dw]-]�`Vf�]�SV[ `^f�a z{[Ve Q0U WX[V´
z#z#z�� ¹ ��Ëg��Ëg�
ÌÍË�� z�Q
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§�i-UnQ,z�[^e¥QMU WX[ïz�Un�Z�ªe"[ðUZ]�SV`V]�ñòf�]�S�WXUn`V]
z{U WXi WXi�UZQ ]�[�z{Q0�n[�WvWX[Va WX`
[Vc"f�S^d	WX[V�\Un]½��`Vabm WXi�[ SV`^mpmpf�]�U Wvuwó
[V]�QMf-abUZ]�jôWXi�d	W�Un]g��`Vabmpd	WXUn`V]Ç���n`�z{QõWX`
[�kö[VaZuw`V]�[¡ab[Vjwd"axc"�n[VQMQ÷`��6SV`^mpo"fgWX[Vaby^`^a
mpd"Un�gdwSVSV[^Q0Q0�

| W�UZQÃ`^f�a{UZ]gWX[V]gWXUZ`^]ÅWX`øSV`^]½WXUn]�f-[øf-QMUZ]�j
¶ � u"[^axQ¥dw]-c ¹ [2WXU WXUZ`^]�QùdwQ¥dÊ��`^abm `2�
SV`^mpmpf�]�UZS^d	WXUZ`V] dw]-c QM`Vf�axS^[
c"`VS^f�mp[V]gWXQ WX` o"ab[VQM[V]gW o"f-ew�ZUnS
ab[VQ0ow`V]�Q0[�WX`ÃWXi�UZQ ¶ [^d"Q0Une"UZ�nU WvuÄQXWXf�c	uw�-§�i-[
o"[�WXU WXUZ`^]-y z�i�UnSVi QÎWXd"aZWF[^c §Oi�f�axQMc"d	u
[�kö[V]�UZ]�j"y±©�f�]-[T��¬2y,�2¬�¬2�2y³S^`V]gWXUZ]�f�[VQ0�
¹ [2WFU WXUZ`^] Q0Unj"]�d	WXf�ax[^Q i�d	k^[ e"[V[V]
j"d	WXi�[Vab[Vc c"`V`^ax}�WX`V}�c"`V`^axy dw]-c k^Und
ab[VQXWXd"f�abd"]gW �n`VS^d	WXUZ`V]�QMy �F[V�~j"�
­ i�axUnQXWX`Vowi-[^ax¼~QMy ¹ UZY\Y�d �Ã`^ax�nc"yh©�d	k^d"¼~Q
Ï�ab[�z{UZ]�¼~y ­ `VU �~��f�ab[VQ&e�u�PR]gWXi-`^]½uw�F�
��i-d�Wúi�d"Q i�d"o"o"[^]-[^c cwf-abUZ]�j WXi�UZQ
WXUZmt[Vû ¶ ab`Vm ��´����¢PR�_Ù®�2´~¬2¬ ¹ �ü`�k^[^a
�^¬2¬¿��� uw[^axQýz{[Vab[þc"UZQÎWXaxUne"fgWX[VcÄUn]r��ax`^]½WÍ`��
PJWX�nd"]gWFUnS ��f-o"[^abmpd"ab»�[�WÉ`^]Ê�gd�WFf�abc"d	uwy
©�f�]�[r�2�2y2��¬2¬2�2�
Ô2¬2¬ ow[V`Vo"�n[ d	WvWF[^]�c"[Vc WXi-[ �nd"QXW
��[V�Z[^S�WXmp[^]-¼~Q¢��[V[2WFUn]�j«d	W,WXi�[ ¹ dwax»�[Va
��UZc"c"�n[r��SVi�`V`^�Z�

¶ � u"[^a ¾ `�WXU ��UZS^d	WXUZ`^]-Qï��`Va¡WXi-[ú©�f�� u ��×2y
�2¬2¬�� ��d"Q0Q �=Unj"igz�d�u ��[Vo"d"aZWXmp[V]gW
¹ f�e"�nUZSÿ�,[^[�WXUn]-jÂi�d	k^[ÿd"�nax[^d"c	uÿe"[Vjwf-]
[V�n[VS2WFab`V]�UnSVd"�n� utd"]�cpc"`^`VagWX`rc"`^`Vab�

¶ � uw[VabQ0´ ÑVQ0[^c o"abUZmtd"axUn� u WX` Un]½��`^axm
o"[V`^o"�Z[ `��¿f�o"SV`^mpUZ]�jømp[V[2WXUZ]�j"Qtd"]-c
[�kö[V]gWXQ0�Í��[ðo"�Zd"]°WX`¥e"ax`^d"c"[V]°WXi�[VQ0[
�n`VSVd	WXUn`V]�Q¥`^f½WXQMUZc"[ `2�°��[Vd"c"Un]-jw��§�i�[
��� uw[VabQ)Un]gWX[V]gWXUZ`V]�d"�n� u¤c"`�]�`2W1Un]-S^�Zf�c"[�WFi�[
]�d"mp[�`2� ¹ ��Ë��gË��
ÌÍËød"Q¡z{[¥z{d"]gWX[Vc
WXi�[Vab[ WF` e"[ ]�` QMf�j"j"[VQÎWXUZ`V] `��
Q0`^�ZUnSVU WXd	WXUZ`V] d"]�c Un]-QÎWX[Vd"c d o"f-ew�ZUnS
Q0[^a köUZSV[ d"]-]�`^f-]�SV[^mp[V]gW WX` WXi-[
SV`^mpmpf�]�U Wvuw�

��i�UZ�n[ ax[^Q0[^d"axS^i-Un]�j WXi-[ �2���½���2�
��[^d"Q0Une"Un�ZU W�uÃQÎWXf-c	utz{[t��`Vf�]�c¢`2WXi-[^a���d"Q0Q
�=Unj"igz�d�u ¹ ax`^ñò[VS2WXQÇz�U WXi WFi�[ Q0dwmp[
ab[�köUZ[�z¨c"d	WX[³`�� ¾ `�k³�2y��2¬2¬2�2´
� %���������$����²�½���	����� �������
�������Õ�����½�������
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Ñ^o"`V]���f�aZWXi-[^a6UZ]gk^[VQÎWXUZj"d	WXUn`V]�y	z�[���`^f-]�c
WXi�UnQ o"ax`^ñò[VS2W UZ] WFi�[ Ï�`^QXWX`V] � ¹ ¦
§�abd"]�Q0o"`^a WXd	WXUn`V] ¹ �Zdw]Æ�2¬2¬2¬2}��2¬2¬���� ¹ �Zd"]
��¬2¬2¬2y�ÑVo"c"d�WF[ ¹ �nd"]þ�2¬�¬2�2�ÕÑ^]-U k^[VabQ0[ `��
owax`^ñò[VS2WFQ¡z�U WXi>=À���öy~¬2¬2¬2y~¬2¬�¬ SV`^QXWX�¿§�i�[
��[^j"UZ`^]-dw�t§�axd"]�QMo"`VaZWXd	WXUZ`^] ¹ �nd"] �F�
§ ¹ �
i�d"QÄc"[�k^[^�Z`Vowmp[V]gW¤`2�lmpd"ñò`^apS^d"o"U WFdw�
[2£^o"d"]�Q0Un`V] o"ax`^ñò[VS2WXQ ��`Va
Unmpo"�n[Vmp[^]½WXd	WXUn`V] UZ]ôWXi�[ ow�Zd"] c"d	WX[
ow[VabUZ`Vcw�Â§Oi�[þ|~}��2���\|~}����Äowax`^ñò[VS2WÕUZQ{�nUZQÎWX[Vc
d�W�=ÀÔ��^y~¬2¬2¬2y~¬�¬2¬O��PïS^`Vo	ut`2�2WXi-[³f�o"c"d	WX[
ow�Zd"]�UnQÉd	k^d"Un�Zd"ew�Z[ù��`^atab[�k^Un[�z Un]¨WXi�[
§�`�z{]ùÒ0Une"abd"aZuÇ`^a�köUZdÇab[VÈ"f�[VQÎWrWX`õWXi�[
­ [^]½WXabd"��§Oabd"]�Q0o"`^a WXd	WXUn`V] ¹ �nd"] �0WFd��~�
� ­ § ¹ ���F�w§�i�UZQ³o"�nd"]ÅUZQ,o"ax[^o"d"ab[Vc�e	uÂWFi�[
­ § ¹ �«��`VaïWXi�[ Ï�`VQXWX`^] ��[�WXab`Vo"`^�ZU WFdw]
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¹ �nd"]�]-Un]�j ¦ abj"d"]�UZY\d	WXUn`V]Â�F� ¹ ¦ �F� � ¹ ¦
UnQ¥SV`Vmto"`VQ0[^c `2��´A@�BDC�E/FHGJI KDCMLONPN8I E�CMQ�N
RTS UWVTX+Y Q S G U GZI Q V[UWVT\^] Q VHX G S FHE�GJI Q V`_<] I GJI C X Q�N
a Q X GbQ V`_ @�KDC S C�GcG _�d C�e�GbQ V`_Of C Uhg Q \jik_ml C \ C S Uhn
o I phqHe Uji rh\hs I V I X G S U GZI Q V:_tl C \ C S UhnuRHS UhVHX I G
r!\Ws I V I X G S U GZI Q V`_(v Q/I V GWwxC�pWI Q VHUhnyRTS UWVTX+Y Q S G U GZI Q V
] Q s.s I GcGbC�C _ z{UjX�X�U E/q`F X C�GcG X axUji
RTS UWVTX+Y Q S G U GZI Q V|r FHGZqHQ S I G ik_Wz{UjX�X�U E/q`F X C�GcG X�axUji
RTS UWVTX+Y Q S G U GZI Q V}r FHGJqTQ S I G i r!\ K�I X Q S i a Q UhS \W_
z{UjX�X�U E/q`F X C�GcG X o I phqTe Uki ~ C Y(UhS G s C V G _
z{UjX�X�U E/q`F X C�GcG X<f Q S G r FHGZqHQ S I G ik_�z{UjX�X�U E/q`F X C�GbG X
R F S�V`Y I �xC r FHGZqHQ S I G ik_ z C�G S Q Y Q n I G UhV rOS C U
fDn UhV`V I V p ] Q!F V E/I n _�R Q�e VHX Q�N a C \ N�Q S \h_
l�S Uhs I V pWq UWs�UhVH\�o Q Y ��I V GcQ V`�

µ ��o"[VSVUnd"��mp[V[2WFUn]�jpQ0S^i-[^c"f��Z[^c{��`Va�d"�n�
ab[Vd"��[VQÎWFd�WF[³�ZUnSV[^]-QM[V[VQ6SV`^]-S^[Vab]-Un]�j
WXi�UZQ6o"ax`^ñò[VS2WX�2ËgdwQXWX[Vab]��,Unc"c"�n[VQ0[2£
PRQMQ0`VS^UZd	WXUn`V]�`��ö��[Vd"� WF`^axQ6i�d"Q
Q0S^i�[Vc"f��Z[^cpdpmp[^[�WXUZ]�j{z{U WFi���d"Q0Q
�=UZjwi½z{d	utmp`^c"[Vabd	WX[Vcte	ut�g[^]-d�WF`^a
��UZS^i�d"axc�§OUnQ0[^UZ� ¦ �^UZmpow`VaZWFdw]-S^[rUnQ
WXi�[rc"UnQ0SV�n`VQMf�ax[³UZ]g��`Vabmpd	WXUn`V]�ab[Vd"�
[VQÎWXd	WX[ro"[^axQM`V]�]�[V��z{Un�Z��o"ab`�k^Unc"[BWX`
e"fguw[VabQ&dw]-ctQ0[V�n�Z[^axQM�

� ��[VS^[V]gWwd"aZWFUnSV�n[Bz{U WXi���[Vdwc"UZ]�j ¶ Unax[
­ i�UZ[��öax[^j"d"abc"UZ]�j{WXi�[ro"ab`Vow`VQ0[^c
o"�nd"]�UZ]ÕWXi�[BÁ^· ¸w`��2©�f�� utd"c"c"U WXUZ`V]�`2�
WXi�[r��[Vdwc"UZ]�j{PRc�k^`VSVd�WF[

µ PRe"d�WF[^mp[V]gWwUn]½��`^axmtd	WXUZ`^]¿ab[VÈwf-[^QXWXQ
WX`BWXi�[BPÕQ0QM[VQ0QM`VabQ&`2�~��UZS^[VQ

µ � ¹ ¦ o"�nd"]�ax[2��[Vab[V]�SV[^Q&[2£^o"d"]�Q0Un`V]
`��ö�,d"�nc"[V] ¦ abd"]�j"[³�ZUn]-[³UZ]gWX`
��[Vd"cwUZ]�j{ÙB]�`�=<�nUZQÎWX[Vc"�

� � ¹ ¦ ¹ �nd"]�ab[���[Vab[V]�SV[^Q&ÒÎuw]-]g��Un[V�nc{WX`
��[Vd"cwUZ]�jp�
WX[V�^���2�<SVdwo"d"SVU Wvu
Unmpo"ab`�k^[Vmt[V]gWXQ&}�=��^¬2y~¬2¬�¬2y~¬2¬2¬O�

µ � ¹ ¦ §�axd��~��UZS³c"d	WXdpab[���[^ax[^]-S^[VQ
o"[VabUn`Vcp`2�1���2�2×2}����2���

§�i�UnQ ��[^d"Q0Une"Un�ZU W�u QXWXf�c	u UnQÆSVf�axab[V]gWX� u d
QXWXd	WX[ o"ab`Vñò[^S�WX��| WùUZQùWFi�[^ax[2��`Vab[ k^[^a u
Unmpo"`VaZWXd"]gW WX` ]�`�WXU �~u ]�`�W `^]-� u uw`Vf�a

�n`VS^d"�{ab[Vowax[^Q0[V]gWXd	WXU kö[VQÉewf½Wÿd"�ZQM`¥uw`Vf�a
QÎWXd	WX[ d"]�c ��[^c"[Vabd"�Äab[Vo"ab[VQM[V]gWXd	WXU k^[^Q0�
��[^mp[Vmte"[Va WXi�d	W WXi�[VQM[ `2�~��UZS^UZd"�nQ
ab[Vowax[^Q0[V]gW	uw`^f-yÀdw]-c�uw`Vf�a�kö`VUZS^[VQý]�[^[Vc
WX`Çe"[_i-[^d"abc"����`T]�`�W®ew[V�ZUn[�k^[ùWXi�d	W
uw`^f-a k^`VUnSV[ S^d"]�]-`2W mpd"»�[ d
cwU �~��[^ax[^]-S^[ Ù U WÐSVd"]�� ��[ d"ax[ d
S^`Vmpmtf-]�U W�u `2�Ðmpd"]gu k^`VUnSV[^Q d"]�c
S^`V�n�Z[VS2WXU k^[^� u SVd"] Ù �&�P�c�Æmpd"»�[ d
cwU �~��[^ax[^]-S^[V� ­ `^]gWFdwS�WÉ]�d"mt[VQ0y�ow`VQXWXd"�
dw]-c¥[^�Z[VS2WXax`^]-UnSø[^mpd"UZ�#d"c"c"ab[VQMQ0[VQ�z�Un�Z�
ew[��ZUnQXWX[Vcø`V]ÂWXi�[ ¹ ��Ë���Ëg�
ÌÍË��Ã[^e"Q0U WX[V�
��[õdwax[Æd"�nQ0`ùS^ax[^d	WXUZ]�jðd¨��`^abm �Z[�WvWX[^a
dw]-cte"ax`^SVi�f�ax[^�

­ `V]gWXd"S�W ¹ ��Ëg��Ëg�
ÌÍËqe	u�[Vmpd"Un�
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