
� �������	��
 �������
��	������
� ���������! #"%$'&!$(��)
*,+�-/.103254�6878-90;:<+>=?6�@�AB03+1C3D#EF:BC;C;:G=H-/.16IC;0;+	6J:KEL-/.1:BM1N<.O-5:BEL296(7'-/03:<+QP�RTSU03+WVYX(Z[R]\^M1_78:<@a`1M	-bAc-/0;:B+d0;2e.1:G=?68f<68_�g1:B+16h0;+d-/.16hC30;N<.O-jik7(:<+	6^NOABM1NB6BR*,+l-9.10;2�C;6(7'-/M1_j6m=?6�g103297(M	292n-/.	6�2903@�`1C36(2o->7(AB296p=q.	6(_96m=r6W7(AB+s=q03-9+16(2j2>-/.	6_j6(@�AB_9tcABu	C;6wvx+103-96(+168292#`	_9:<`y6(_o-/0;682z:BE52j-/_j0;+1N{-/.168:<_jDBRp|e.16>6'}	AB@a`1C;6�0;2~`1_9:Gf�0;g168guOD�-/.16WX8ikC;:�:<`�fKAB78M1M1@�AK@�`1C303-9M1g16BRW*k-#7(:<_j_96(2j`�:B+1g12�-/:�Ap=?:<_9C3g129.	6(68-ag10;ABN<_9AB@EF:B_�A�7(C3:<2968g�2j-/_j0;+1NW@a:Gf�0;+1N�03+�A�7(03_978C;6nAK+1g�7(C;:B290;+	N�:<+O-/:W0�-/2968C3E���2j:W03-�.1AB2z-/.	6-9:<`y:<C;:<NKD�:BE�Ah-,=r:Ki[-/:<_jM12?=q0�-/.�+1:z03+12968_j-/03:<+12]:BE�6�}�-96(_j+xABCyC;0;+	6(2(R�*k-r_j6(`1_j6(2968+O-/25-/.	6X'i,C;:�:<`�AK@�`1C303-9M1g16r:KE�-9.165fKAB7(M1M	@�N<:<03+1N^-/:�fKAB7(M	M1@�`1_j:�786(292I�F0;+�29`1AB7(6'-/0;@a6G��R�4�686v1N<M1_96wX��6>t�+1:G=�EF_9:B@�-/.16a:Gf<68_jf�0;6'=�C36(7'-/M1_j6(2h-/.xAK-~-/.	6>AB@a`1C303-/M	g16�0;2~:<u	-/AB0;+168g�uOD2jM1@a@�03+1N#:Gf<68_~�B�����x�G�b�'���(�;���� ¡�9¢(£���¤c�B�;�' x¥¦=r:<_jC;g12j.16(6'-JN<6(:<@a68-9_9036(2?=q0�-/.n-,=?:Kik-9:<_9M	2-9:<`y:<C;:<NKD<R*k-�0;2a7(_jM17(0;ABC5-/:�0;+178:<_9`y:<_/Ac-/6{ABC;Ce`y:<2j290;u	C;6QN<6(:B@�6'-/_9036(28�5AB+1gH+1:B-a-/:§g1:<M1u	C;6'i78:<M1+O-U6(¨�M103fKABC36(+O-hN<68:<@�6'-/_j0;6(28R�©r:<+17(68_9+103+1NQ-/.1032(��03-h032~6�}�-/_968@�68C3DW03@�`y:<_o-bAB+O-^-9:_j6%ABC30;ª86n-/.xAK-aA�N<0�f<6(+«N<68:<@�6'-/_oD�7%AB+«_9687(6803f<6Q-,=?:�g10�¬¡68_96(+O-a0;+O-96(_9`	_968-/AK-/03:<+128R«g	0®ABN<_9AB@¯7(:B_9_96829`y:<+1g103+1Np-9:�Am-,=?:Kik-9:<_9M	2z=q03-9.�7(03_978C;6aC;6(+	NB-/.12h°²±UAB+1g�°8³#7(AB+�u�6_j6(NOAK_9g168gpAB2´	µ �7(C;:B296(g{2j-9_903+1Nw:BE�C36(+1NK-/.n°²±5`1_j:<`xABN<AK-/03+1N�:Gf<6(_JAwg10;2o-bAB+	7(6^°8³¶�µ �7(C;:B296(g{2j-9_903+1Nw:BE�C36(+1NK-/.n°8³I`1_j:<`xABN<AK-/03+1N�:Gf<6(_JAwg10;2o-bAB+	7(6^°²±|e.16�-,=r:�`	_9:�7(6(2j29682(�]ABC3-9.1:<M1NB.�C;:�:<t�g	03¬�6(_968+O-%��78:<_9_j6(29`y:<+1g�-9:m-9.16n2/AK@�6aN<6'i:B@�6'-/_jDB�129:a29.	:<M1C;gQuy6h7(:<M1+O-96(gp:B+1C3D§�c ¡·b�'R!|e.10;2e=q0;C3C¡uy6h7(_9M	7(0®AKCLC®AK-96(_e:<+¡R

X



¸�03N<M1_j6�X<¹]º5»�¼/½�¾Y¿K¿GÀ�Á�ÂÄÃ%ÅGÆoÃGÇÉÈ;¿GÆ]Ê�ËO¼eÌ%ÃGÍbÎ�Î�Ç�ÅG¿²ÂÄ»OÅ�Ê,¿~Ì%ÃGÍbÎ�Î�ÇÉÀ�Æ�¿BÍ/¼�ÏoÏbÐ
Ñ Ò Óa��"%ÔW)�Õ��^�I& ÖJÓdÓa��ÔW$%�� ~&!$(×J U&�$(Óa� $%� "($(ØaÕd&ÚÙyÖqÓ����

Øw #Û�Øw�
Üq6(7(ABC;C!:BM1_h_96(780;`y6�-/:p78:<@a`1M	-/6aAB@a`1C303-/M	g16(28R>¸�03_92o-�=r6�29M1@¯:Gf<68_UNB6(:<@a68-9_90;682h:BEAK+sABu	2j-/_9AB78-a=?:<_9C3g129.16868-nÝÞ=q03-9.«-,=?:Ki[-/:<_jM12a-9:<`y:<C;:<NKD<Rs4�6(78:<+1gL�rEF:B_a6(AB7b.s2jM17b.NB6(:<@a68-9_jD{=r6w29M	@�:Gf<68_~`y:<2j290;u	C;6#78:<+	vxN<M	_/AK-90;:<+12�:BE�-/.16aßKgWg�D�+1AB@�037%ABCÚvx6(C3g12�0;+Ýà��03+Q-9.16hC;03N<.O-e7(:<+	6~N<ABM1N<6K�	-/.16�-9_/AB+12of<68_9296~áxM17'-/MxAK-90;:<+	2qâpã���ä�å9æj�9��RÜq6(7(ABC;CJ-/.xAK-n0;+l-/.	6WC;0;NB.�->7(:<+	6WNOABM1N<6m=r6�.xA%f<6 ´	µ A�7(:�:<_jg10;+xAc-/6�äÉ=q.1037b.`1AB_/AB@a68-9_903ª(6(2JAwg10;_j6(7'-/0;:B+m:BEçv	}�6(g�C36(+1NK-/.d°Bè ¶�µ Aw7(:�:<_jg10;+xAc-/6�æ5=q.1037b.p0;2qC3:�7(ABC;C�D:B_j-/.	:<N<:<+xAKC�-/:wä§AK-q6'f<6(_oDQ`�:B0;+O-%è1é µ Awê�AK@�03C3-/:B+10®AB+wEF:<_5-9.16h`1.OD�2j0;7(ABC�g16(NB_96(682q:BEEF_j6(68g1:<@{�LN<6(+	6(_/Ac-/0;+	Nd68f<:BC;M	-90;:<+�03+�æIEF:B_I-/.	6aßKg�2jD�2j-96(@{RU*,+W-/68_9@a2�:BE�:<2j7(0;C3C®AK-9:<_AK+1gm786(+O-/68_I:KE�@�AB292e@a:<@a6(+O-/M	@

ë ì í ã/î ³ãß îxï ð XñÚò îxï V9ó!ô ð õó!ôyZ �oX²�
=q0�-/.

ó!ôQì¯ö ã ÷ öøKù ô ñ ã ú ø ñ ãø ðüû ãý�þ å AB+1g û ãô ìàÿ Xß�� �[ß<�
AK+1gm2j0;@a0;C;AB_9C�D#EF:<_ õó!ô%R ß



¸ç0;N<M1_j6aß�¹�� Ê���¿%½FÊ,¿GÆoÎ�Ï�ÍbÃG»��1¼hÍ/¿²»�Ï�Ê,ÆoÎ�Í/Ê,¼�Á��	�dÇ�¿<Á�Á�ÂÄ»OÅz¿²ÎOÊqÊ�Ë�¼hÊ���¿%½�Á�ÂÄÇ�¼�»�Ï�ÂY¿²»�ÃG¾À�¾ÄÃG»O¼
�	�^Ê,ÆoÃG»�Ï�¾�Ã%Ê�ÂY¿²»�ÏÚÂ�»hÃqÊ��ç¿%½�Á�Â�Ç�¼�»�Ï�ÂY¿²»�ÃG¾�¾ÄÃ%Ê,Ê�ÂÄÍ/¼GÐ��Ë�¼]Î�»�ÂYÊ�Í/¼�¾�¾�ÂÄÏçÃqÀ�Ã%ÆoÃG¾�¾Y¼�¾Y¿GÅGÆoÃGÇ�]ÂYÊ�ËdÏ�ÂÄÁ�¼�ÏeÂÄÁO¼�»KÊ�Â���¼�ÁxÐ��ÚÃGÍjËQÌG¼�Í/Ê,¿GÆ^Í/¿GÆ�Æ�¼�Ï,À1¿²»�Á�Ï5Ê,¿aÃ�»O¿²»<½�Í/¿²»KÊ,ÆoÃGÍ/Ê�Â���¾Ä¼~Í��BÍb¾Ä¼~ÂÄ»nÊ�ËO¼Ê���¿%½FÊ,¿GÆoÎ�Ï
 -,=?:Ki[-/:<_jM12e7%AB+duy6^g1682978_90;uy6(g{AB2?-/.16�-,=?:Kikg10;@a6(+12j0;:<+1ABC�_j6%ABC�`1C®AK+16B��@�:�g1g168g:BM	-quODd-/_/AK+129C;AK-/03:<+125uODdf<6878-9:<_92J0;+QA�-,=r:ci,g103@�68+12903:<+xABC�C®AK-j-/0;786B��296(6hvxN<M	_96Uß|e.168_96Q0;2wAW@a:<_96>:<_#C;68292w:<uOf�0;:<M	2�2968-a:BEq=?:<_9C3g129.	6(68-aN<68:<@a68-/_j0;682z=q.10;7b.�=?62j.1:<M1C3gn7(:B+12903g16(_8R!*k-e0;2?29.1:G=q+d0;+�vxN<M1_j6�S<AO���	AB+	gd7(:<_j_96(2j`�:B+1g125-/:#Az7(C3:<2968gn2j-9_90;+	N�F:BEçä�i,C36(+1NB-9.n°G�r6'f<:<C�f�0;+1N�EF:<_5æ!ì��(³o°��FEF:<_��8³������wAB+1g{7(C3:<2903+1N�uxAB7btn:B+�-9:�0�-/2j6(C3E�R�^68+1:B-/03+1N��>ì�ä ð � æ���-/.	6z-,=r:cik-/:B_9M12^032�g16'vx+168g§uOD{-/.16z0;g168+�-903vx7(AK-/03:<+12��! � ð °K�"�# $� ð �(³9°KRêJ:²=?68fB6(_8�1-/.168_96IAB_96I@�:<_j6qN<6(+168_/ABCy`y:<292j0;u103C;03-90;682(�OAB2]29.	:²=q+>0;+�v1N<M1_96ISBu¦����78:<_oi_j6(2j`�:<+	g10;+1N�-9:zA�7(C3:<2968g�2o-/_j0;+1Nh:BE�C;68+1NB-/.#°568f<:BC3f�0;+1N�EF:<_!æ�ì��8³9°B��AK+1g�NBC;M103+1N�uxAB7bt-9:�-/.16d:B_90;NB0;+xABC�2o-bAK-96dM1`�-/:�A�7b.xAK+1N<6Q0;+�-9.16d_96'EF6(_j6(+1786{C30;+16�äÉì%����N<0�f<68+«uODA{-/_/AK+129C;AK-/03:<+�uOD&�c±,°�03+�-/.16�ä�i,g	0;_96878-90;:<+¦��R�4�0;+1786�-/.	6(_96>0;2z+	:�`1_96'EF6(_j_96(g�7b.	:<0;786:KE!-/.16#_j68EF68_96(+	7(6�C;03+16B��AB2^g	0;2978M1292j6(g�0;+m-/.16#`	_968f�03:<M12�C36(7'-/M1_j6B�¡-9.10;2I0;2^AK+WABC;C3:G=r68g`y:<2j290;u	0;C;0�-,D<RJ|e.16#N<68:<@a68-/_oDp78:<_9_j6(2j`�:<+	g12^-/:dAa-,=r:Ki[-/:<_jM12^g16'vx+168g§uOD{-/.16z0;g168+�-90�iv17%AK-90;:<+12'�� (� ð °wAB+1g)�� *� ð ��°B��=q0�-/.+�§ì,�c± ð � �(³GR�|e.16w`xAK_/AB@a68-96(_-��0;27(ABC;C36(gp-9.16#78:<@�`	C;6'}p2j-9_9M17'-/M1_j6�:BE!-/.	6#-,=r:Ki[-/:<_jM12(��EF:<_^_96(AB29:B+12�+1:B-If<6(_oDW_968C;6'fBAK+�-.	6(_96KR

S



a)

τ2 τ2

τ1b)

¸ç0;N<M1_j6>S�¹/.LÂYÅ²ÎOÆ�¼zÃ10JÏoËO¿2�]Ï�ÃG»p¿3�KÌ<ÂY¿²Î�Ï�Íb¾ÄÃGÏ�Ï�¿GÈ
��¿GÆo¾ÄÁ�Ï�ËO¼b¼bÊJÅG¼b¿²Çh¼bÊ,ÆoÂY¼�Ï-�]ÂYÊ�Ë{Ê���¿%½Ê,¿GÆoÎ�Ï^ÅG¼b¿²Ç�¼bÊ,ÆoÂÄ¼�Ï54çÃdÍb¾Y¿²Ï�¼�ÁWÏ,Ê,ÆoÂÄ»OÅ>¿GÈ5¾Y¼�»OÅGÊ�Ë76U¼bÌG¿²¾YÌG¼�Ï~È3¿GÆhÏ�¿²Ç�¼�Ê�ÂÄÇ�¼98-:<; ³ 6#ÃG»�ÁÍb¾Y¿²Ï,¼�Ï=��ÃGÍ?>#Ê,¿�Ê�ËO¼JÂÄ»�ÂÄÊ�ÂÄÃG¾�Ï�Ê�Ã%Ê,¼GÐ@.LÂYÅ²ÎOÆ�¼��A0�ÏoËO¿2�]Ï�Ê�ËO¼qÇ�¿GÆ�¼eÅG¼�»O¼bÆjÃG¾¦Íb¾ÄÃGÏ�Ï54B�?ËO¼bÆ�¼eÊ�ËO¼Íb¾Y¿²Ï,¼�Á>Ï,Ê,ÆoÂÄ»OÅzÂÄÏ�Å²¾�ÎO¼�ÁC��ÃGÍD>wÊ,¿#Ê�ËO¼I¿GÆoÂYÅ²ÂÄ»�ÃG¾�Ï,Ê�Ã%Ê,¼�Ç�¿<Á�Î�¾Y¿~ÃzÍoË�ÃG»OÅG¼�Â�»aÊ�ËO¼IÆ�¼bÈ;¼bÆ�¼�»�Í/¼¾ÄÂÄ»O¼eÂÄ»FELÐ
G H�Õ�� ÖqÓCI JWÛp&� U&�$(Óa�
KML?N OMPAQSR-TUP"R-Q"VXWZY�P"[-VX\
](^�_a`bP"R-c�Vd`?efWg^#VQ"\hPAWiQjYkWZQS](\
_?`?lA]��6^.xA%fB6h-9:�29M1@�:Gf<6(_qAKC;Cy`�:<2j2903u1C;6^78:<+	vxNBM1_/AK-90;:<+	2r:BE�ßKgd`1.OD�29037%ABC�vx6(C3g12râ ã ��ä¡åjæj�EF:B_eA#N<03fB6(+{ßKgdNB6(:<@a68-9_jD<R!*,+Q:<`y6(_9AK-/:B_?EF:<_j@>ABC30;2j@m�<-9.10;2eAK@�:<M	+�-92r-/:�78:<+12j0;g168_90;+	N-9.16�78:<@a`1C;6'-/6q296'-5:BE¡¨�M1AB+O-/M1@ ßKg>2o-bAK-96(2rAK-5A~N<03fB6(+a-/0;@a6U��0 RT6KR�-/.16IêI03C;uy6(_o-?2j`xAB786:KE?-9.16nßcg�-9.16(:B_jD	�'�çAB`1`1C�DW68fB:<C;M�-/0;:B+§03+Wæ�EF:<_hAn-/:K-bABC�-90;@a6#:BEræ�ì<�(³9°�AB+1g§N<C;M16-9.16>_j6(2jM1C3-90;+1N{2j-/AK-/6w-/:{-/.16�0;+10�-/0®AKC�:<+16���@a:�g	M1C;:{Amäyik-/_9AB+12jC®AK-90;:<+�uODm�c±,°%�'Rd|e.	6AK@�`1C303-9M1g16�EF:<_5-,=?:Ki[-/:<_jM12qN<6(:<@a68-9_jD>7(:<_j_96(2j`�:B+1g10;+	Na-9:n�{0325-/.168_968EF:B_96

o#�p�x��ì öqsrutvrxwpq y 2j-{z�|?} ú�~��p��� } ã ~D�u�p� | 2j-{z�� � SO�
=q.	6(_96�� 0325-/.16hN<68+16(_9AK-/:<_e:KEç-9_/AB+12jC®AK-90;:<+	2qABC;:<+	N�ä

��ì�� �ô$� ä'� ã1�B� â ã ì ß1�° ��ó!ô?ÿ õó!ô'� ������F+xAB@a6(C�D �B� â�ãyN<0�f<682]-9.16JAB@�:BM1+1Nh:BE¡â 29.	03E�-]0;+1g	M17(68g>uOD�-/.16Jä�i[-/_/AK+129C;AK-/03:<+L�OAB+	g� ã 0;@a`1C;68@�68+�-92r-/.	6~6'¬¡6878-J:BEÚ-/.16�â 29.10�E�-q:<+d-/.16~êJ0;C;uy6(_o-e29`1AB7(6%�'R
�



|e.16JAB@a`1C303-/M	g16r.168+17(6J7(:B_9_96829`y:<+1g12!-9:h-/ABt�0;+1NhA�-9_/AB786q:²fB6(_!-/.	6qêI0;C3u�68_j-!2j`xAB786�!������:BEÚ-/.	6~78C;:<2j6(g{2j-9_90;+	N>ßcg{-9.16(:<_oD
oz�p�¦� ì -9_���x���g��} ú�~������ } ã ~��p�p�U� ìì -9_�� �x����� 6'}�`ÚVÄÿ �8³'ß1� ñ ò î ï V<í î ³ãß î ï ð Xñ ò î ï ��ó�ô ð�õó!ô���Z�6�}�`ÚVTß1� � �²±(� ó!ô?ÿ õó!ô'�,Zx¡�ìì -9_���x���g�16'}�`ÚVÄÿ �8³�� ñ ò ö î ³ã ZÚ6'}�`ÚV ß1� � �¢�c± ð � �(³'�oó!ô/Z�6'}�`ÚVTß£� � �¢�c±�ÿ � �8³8� õó!ô9Z � ì �v¤<�
�^6'vx+103+1Nn¥hì¦} ³b§ ã ~ �1=?6U.xA%fB6

o#�¢�¦� ì -/_¨� �x��� � 6�}	`ÚVYÿ �(³�� ñ ò ö î ³ã Z3¥�©�ª ¥U«©�ª � ��¬O�
|e.168+§=?6w29.1:BM1C;g�29M	@�:Gf<68_~NB6(:<@a68-9_90;682(�L0 RT6KRz03+�-96(N<_9AK-/6z:²fB6(_��LR9I:B-90;7(6U-/.xAK-=q.	6(+n=?6�0;+O-96(N<_9AK-/6J:Gf<6(_i�c±!-9.16�C368fB6(C�ik@>Ac-/7b.103+1NU78:<+12o-/_/AK0;+O-5ó!ô5ì õó!ôe0;2?ABM	-9:<@>Ac-ji037%ABC3C3Da0;@a`1C36(@a6(+O-/68g

� � �²±�} ³b§ ã ~���® ©�ª ú «©	ªD¯±°$² ©	ª�³ «©�ª �[P<�
êJ6(+1786B��=?6a7(AB+W-bABtK6#-/.16#-9_/AB786�:Gf<6(_�-9.16�M1+178:<+12j-9_/AB03+16(g�2j68-~2j-/AK-/682�7(:<+12o-/_jM178-96(guOD>AB`1`1C�D�0;+1N�AK_9u10�-/_/AK_jDw+�M1@#uy6(_j2e:BEÚABC;C¦`y:<292j0;u1C36�C368E�-eAK+1gn_903N<.O-5:<2j7(03C;C®Ac-/:<_j2�-9:z-/.	6fKAB78M1M1@{R 4�M1u	296(¨�M168+O-/C3D«-/.	6m2jM1@ :²fB6(_aN<6(:B@�6'-/_9036(2w=q0;C3C50;@a`1C;68@�68+O-�-/.xAK-a:<+	C3D`	.�D�2j0;7%AKC�2j-bAc-/6(28�¦2/AK-90;2jE�D�03+1N�-/.16hC;6'f<68C�@>AK-97b.10;+	N�7(:<+12o-/_9AB0;+O-%�x`	_9:<`xAKNOAK-/6KRêJ6(+1786~-9.16hN<6(+168_/ABC�2o-/_jM178-9M1_96~:BEÚ-/.16h2j-/AK-/682J=?6~AB_96�-9_/AB780;+1N�:Gf<68_I032

´ ø ³ ã � ñ ã ú ø �aµ·¶k¸ ¹ ´º ³ » � õñ » ú º � «µ·¼½¸ ¾
| î ú å î ã � ��¿O�
|e.1AK-]0;2(�<-9.16JêI03C;uy6(_j-�29`xAB786I032!N<03fB6(+auODaAh2j68-?:BE�@�:<@a6(+O-9M1@ 2o-bAK-96(2(��:<+�=q.1037b.�=?6AK`1`1C3D�AB+�AB_9u10�-/_9AB_jDm+�M1@#uy6(_h:BE]-/0;@a6(2'À�� õÀ :<29780;C;C;AK-/:B_�7(_j6%AK-90;:<+W:B`�68_/AK-9:<_92h:<M	-:KE�AB+{0;+�vx+103-96^296'-JC®ABuy6(C36(gQuODÂÁ�å � å�ÃWå�ÄxR

¤



KMLbÅ ÆÇ[-VÈ]ÉWg]ÉVÊegP"R�] ^�`?VT±V|e.	6�-/_9AB7(6a:Gf<68_U786(+O-/68_z:BEe@�AB2j2~g	6(N<_j6(6(2U:BErEF_j6(68g1:<@ N<03fB6aAB+�:Gf<68_/ABC3C!E�AB78-9:<_h0;+�ig	6(`y6(+1g168+O-�:BEr-9.16>:B297(03C;C;AK-/:<_�:�78M1`1`xAK-90;:<+§+�M1@#uy6(_j29À ø ³ ã �hÀ º ³ » RÂËm:<_968:Gf<6(_8��-/.	6786(+O-/68_I:KE�@�AB292e-9_/AB786^E�AB78-9:<_903ª(6(2JAB2q`1_j:�g	M178-q:BEÚ-/_9AB7(682I:GfB6(_qg103¬�6(_j6(+O-Jg10;_j6(7'-/0;:B+12æDÌÍ�D� ÎÏ�a} ú�~�� §{ÐÒÑ í ¹�Ó �¹ ì �F-9_A��� ÎÏ� ±pÔ} ú�~�� §ÒÐÒÑ Ó � � ³bÕ ��ÖO�¸x:<_q6(AB7b.�g103_96(7'-/03:<+L�1=?6z7%AK+p-bABtK6~-9.16U-9_/AB786UuOD{29M	@�@a0;+1Nw:Gf<68_��F7(6(+O-96(_�:KE!@>AK292b�`y:<2j03-/03:<+d6(03N<6(+	2j-bAc-/6(2-/_A��� ÎÏ� ±pÔ} ú�~ � §{ÐÒÑ Ó � ìf× ��Ø y Ø |?} ú�~ � §ÒÐÒÑ Ó � | Ø �>ì× ��Ø ×�Ù Ó³b§ y Ø | î � y î |?} ú�~�� §{Ð Ñ Ó � | î � y î | Ø �aì���× ��Ø �����	� ³ ñ ò �(³'� ú ±�Úk³ �oX3�O�êJ6(+1786 æDÌÍ�D� ÎÏ�a} ú�~�� §{Ð Ñ í ¹�Ó �¹ ìÜÛ¦³bÕ��p�	� ³ ñ ò �8³'� ú ±�³ �oX<X²�=q.	6(_96#Ûx³bÕ�032qAw_j6(N<M	C®AB_j0;ª(68gdf<:<C3M1@�6�:KEç-9.16Uß��<gd-/_9AB+12jfB6(_j296z2j`xAB786BR
KMLvK ÆÇ[-VXWZlAT`?_a_D\hPAWiQÝ^�`?VT±V|e.	6z:<2j7(0;C3C®AK-9:<_578_96%Ac-/0;:B+m:<`y6(_9AK-/:B_92q7%AB+mu�6UAB`1`	C;0;68gm03+1g168`�68+1g16(+O-9C3D<�¦2j:�-/.	6~-9_/AB786E�AK78-/:B_90;ª86(2e03+Q-9_/AB786(2q:Gf<68_J-9.16~êI0;C3u�68_j-e2j`xAB786U:BEç6%AK7b.m03+1g16(`y6(+	g16(+O-I:<29780;C;C;AK-/:B_(R¸x:<_qA�2903+1N<C36�:<29780;C;C;AK-/:B_(��-/.16�-/_9AB7(6h:Gf<68_q2j-bAc-/6(2z� ñ ã ú ø � µ | �B�5N<:�6(2eC;03tB6-/_�¥�Þß ï�à ª ìá¥ à ª íãâµ=ä ô y �½|8� ñ ãø � µ ¥�Þß � ñ ã ú ø � µ |å����ììj¥ à ª íãâµ=ä ô ¥ µ ø ìá¥ ú ±�Úk³bÕ ±± úçæ ¶ �oX²ß<�¸x:<_5-,=?:a:<29780;C;C;AK-/:B_92(��-/.	6h-9_/AB786h:²fB6(_J2j-/AK-/682z� ñ ú ø � � µ � � ñ ú ø � � µ � | �B�r0;2-9_ ¥ Þß ï�à ª ì ¥ ú ³DÚk³bÕ âöµ � ³ µ � ä ô y �è|8� ñ ø � � µ � � ñ ø � � µ � ¥ Þß � ï Þß � � ñ ú ø � � µ � � ñ ú ø � � µ � |å�B�aìì ¥ ú ³DÚk³bÕ âöµ � ³ µ � ä ô y �è|8� ñ ø � � µ � ¥ Þß � � ñ ú ø � � µ � � ñ ø � � µ � ¥ Þß � � ñ ú ø � � µ � |å�B�aìì ¥ ú ³DÚk³bÕ ��XqÿÇ¥ ø � � ú ± ��Xeÿé¥ ø � � ú ± �oX%SO�

¬



4�:wEF:B_5-/.16h0;+�vx+103-96�296'-I:KE�C368E�-JAB+1g{_903N<.O-q:<29780;C3C®AK-9:<_92
|Ú_ ¥�©�ª ¥U«©�ªdìf¥ à ª ¥
«à ª ³�ê´ã ä ³ â´ø ä ± ��XJÿé¥ ø � ú ±

³�ê´»aä ³ â´º ä ± ��Xeÿé¥ º � ú ± ì ëëëëë ¥
±�Úk³bÕ â´ø ä ± �oXqÿé¥ ø �3ëëëëë

ú ÕDì �oXÒ���
íJ2903+1N�-/.16hg16'vx+103-90;:<+Q:BEÚ-/.	6��^68g16(t�03+1gm6'-bA#EFM1+17'-/03:<+�� S��O�

î �p�x��ìá¥ ±�Úk³bÕ â´ø ä ± ��XJÿï¥ ø � �oX£¤<�
-9.16h7(:<@a`1C368-/6�`1AB_j-903-/03:<+>EFM1+	78-/03:<+L�	EF:B_5v	}�6(g7�¡�x0;2

o#�¢�¦��ì�Û¦³bÕ������ ³ ñ ò �(³'� ú ±�³ | î �p�¦�3| ú ÕDì �oX3¬O�
ð ñ ÓQÔWÛW"8 #� $%��ò~ #��$( #�WÖq�
ó L?N ô W�c'R�_D\=Q�õZQ"WgR�^áWZY7ÆÇö|Ú:�:Bu	-bAB03+~-9.16r78:<@a`1C;6'-/6�`xAB_o-/03-90;:<+�EFM1+	78-/03:<+h=r652j.1:<M1C3gz2jM1@�:²fB6(_�ABC;CO03+16(¨�M10�fBAKC;6(+O-NB6(:<@a68-9_90;682(Rq�2J=r6z.xA%f<6#g1032978M1292j6(gL�L0�-�032I78_9M1780®ABCÚ+1:B-J-/:>:²fB6(_j7(:<M1+O-�NB6(:<@a68-9_90;682(R4�0;+1786p=r6�.xA%fB6§7b.1AB_/AB7'-/68_90;ª86(g -/.	6�=r:<_jC;g12j.16(6'-QN<6(:B@�6'-/_jDH0;+l-96(_j@�2n:KE��¡��0�-n0;278_9M1780®ABCJ-/:�_j6%ABC30;ª86m-/.1AK-n-/.	6(_96W6�}�0;2j-ng103¬�6(_j6(+O-nfKABC;M	6(2n:BE�� =q.	0;7b. +16'f<6(_o-/.168C;6829278:<_9_j6(2j`�:<+	g{-9:a-9.16#�(�	÷>�rNB6(:<@a68-9_jD<Rø µ ¸x:<_�03+12j-/AB+17(6K�	AK2?2j.1:G=q+n0;+wvxN<M1_j6��	��-,=?:z-,=?:Kik-9:<_90x78:<_9_j6(2j`�:<+	g10;+1N~-/:'�dAB+	g� ð X�AB_96Jg16'vx+16(gduODw-/.	6�2/AK@�6JC®AK-j-/037(6q:<+�-9.16�ßGi,`1C;AB+16B��.168+17(6I7(:<_j_96829`y:<+1g>-9:U-/.	629AB@a6^-,=r:Ki[-/:<_jM12qN<6(:B@�6'-/_jDBRø�ø µ  2jC;03N<.O-/C3D§-/_j0;7bt�0;68_�6(¨�M10�fBAKC;6(+	7(6Q0;2#-9.xAK-w:BEJ-,=r:§-,=r:cik-/:B_90r=q0�-/.�7(:<@a`1C36'}2o-/_jM178-9M1_96w`xAB_9AB@a68-/68_92��§AB+1g«ÿ~X£ù1�LRnú�6'-UM	2^f<6(_j03E�D�-9.10;2�03+W-/.16�2j0;@a`1C;68_^7%AB2j6w:BE�²±^ì*�	èÚ0;+W-9.10;2h7%AK296w=r6a.xA%f<6w-/.16w68¨�M	03fKABC;68+17(6w:BEi�(³UAB+1g«X£ù1�8³GRw|e.10;2h032�29.1:G=q+03+HvxNBM1_96m¤�¹�-9.16p-,=?:Kik-9:<_9M	2�=q03-9.l`xAB_9AB@a68-/68_ � ù1�(³d032>68¨�M	03fKABC;68+O->-/:�-/.xAK-�=q03-9.`1AB_/AB@a68-96(_ � �8³G��M	`p-/:>AB+p6�}	7b.1AB+1N<6#:KE�-/.16U_9:<C36(2J:BE!ä�AB+1gpæ���AB+1gWAa_968297%AKC;0;+	Na-9:68+129M	_96h-/.xAK-e-9.16�-/:B-/ABCLC36(+1NB-9.Q:BE�-9.16h+168= ä�78:�:<_jg10;+1AK-/6^032r°KR

P



a) b)

¸ç0;N<M1_j6��1¹+��Ë�¼wÊ���¿%½FÊ,¿GÆoÂ5Í/¿GÆ�Æ�¼�Ï,À1¿²»�Á�ÂÄ»OÅnÊ,¿7;�ÃG»�Á&;Fûjü�Í/¿GÆ�Æ�¼�Ï,À1¿²»�Á�Ê,¿mÊ�ËO¼�Ï�ÃGÇ�¼Ê���¿%½�Á�ÂÄÇ�¼�»�ÏoÂY¿²»�ÃG¾x¾ÄÃ%Ê,Ê�ÂÄÍ/¼J¿GÈ�Ê,ÆoÃG»�Ï�¾ÄÃ%Ê�ÂY¿²»"4�Ë�¼�»�Í/¼JÃ%Æ�¼eÊ�ËO¼IÏ�ÃGÇ�¼qÊ��ç¿%½FÊ,¿GÆoÎ�ÏbÐ

τ2 vs. =
τ2

τ2

¸ç0;N<M1_j6�¤�¹Ï��ËO¼]ÅG¼b¿²Ç�¼bÊ,ÆD�~¿GÈxÊ��ç¿^Ê��ç¿%½FÊ,¿GÆoÂA�]ÂÄÊ�ËhÀ�Ã%ÆoÃGÇh¼bÊ,¼bÆoÏÊý�; ³ ÃG»�Á�ývþ{; ³ Â�Ï�Ê�ËO¼rÏ�ÃGÇ�¼34ÃGÏqÍbÃG»��1¼hÏ,¼b¼�»Â�	�>¼�ÿ<ÍjË�ÃG»OÅ²ÂÄ»OÅaÊ�ËO¼�Æ�¿²¾Y¼�Ïe¿GÈ=EWÃG»�Á�8rÃG»�ÁnÀ1¼bÆ�È;¿GÆoÇhÂ�»OÅzÃwÆ�¼�Ï�ÍbÃG¾ÄÂÄ»�Å�¿GÈÍ/¿K¿GÆoÁ�ÂÄ»�Ã%Ê,¼�ÏbÐ
¿



|5=?:H-,=?:Kik-9:<_90^=q0�-/.�`xAB_9AB@�6'-/68_92Â� AB+1g�ÿUX£ù£� AK_96�2903@�`1C�Dl_j6(C®Ac-/6(g uOD -/.	66�}�7b.xAB+1N<6J:BEy-/.16q_j:<C;682]:KE�-9.16e-,=r:~uxAB2j0;2!f<6878-/:B_92]N<6(+168_/AK-90;+1N�-9.16e-,=r:Kikg10;@a6(+	290;:B+xABCC;AK-9-90;786BR*,+W:B-9.16(_J=r:B_9g128�¡-/.168_96#6�}�0;2j-�g103¬�6(_j6(+O-^7b.	:<0;786(2^:BE=�m=q.10;7b.WC36%ABgm-/:�-9.16#29AB@�6NB6(:<@a68-9_jD<��+1AB@�68C3DQ-,=?:{-,=?:Kik-9:<_90Ú=q.10;7b.§7%AK+§uy6�_968C®AK-96(gWuODW78:�:<_jg10;+1AK-/6U7b.xAB+1N<682:B+Q-9.16�=r:B_9C;g	29.16868-�^68+1:B-/03+1N��aì�ä ð � æ��¦-/.16U-,=r:>-9:<_9M	2�N<68:<@�6'-/_j0;7%AKCÚ`1AB_/AB@a68-96(_ ��032�29`y6(7803vx68guODn-9.16h`�68_903:�g1037^0;g	6(+O-/0�vx7%AK-90;:<+	2AO�rä���ä ð °B��æ�� ær=q.1037b.mN<0�f<682���� � ð °u¦�5ä�� ä ð �c±,°K�	æ�� æ ð �8³9°^=q.1037b.mN<0�f<682���� � ð ��°�Ú6(_jEF:B_9@a0;+1NaA�7b.xAB+1NB6~:KEçfKAB_j0®ABu1C36(2
ä ò ì ä ð æaù1�8³ è æ ò ì�æ �oX²P<�

|e.	6h-,=?:Ki[-/:<_jM12I032eg168v1+16(gm0;+n-/68_9@a2q:BEç-9.16h0;g168+O-/03v17%AK-90;:<+12AO�rä���ä ð °B��æ�� æ��1=q.10;7b.{N<03fB6(2qä ò � ä ò ð °K�1æ ò ��æ ò �	+xAB@a6(C3D�� ò � � ò ð °u¦��ä���ä ð �²±k°K��æ�� æ ð �8³9°B��=q.10;7b.>N<03fB6(25ä ò ��ä ò ð �¢�c± ð X²�k°K��æ ò � æ ò ð �(³9°K�+1AB@�68C3D�� ò � � ò ð �¢� ð X²�4�:a0;+d-9.16(2j6~78:�:B_9g103+xAK-/6825-/.16�-,=?:Kik-9:<_9M	2I.xAK2J`1AB_/AB@a68-96(_�� ð X<R�Ú6(_jEF:B_9@a0;+1Nw0;+	2j-/6(ABg{A�7b.xAB+1N<6~:BEÚfKAB_90;ABu1C;682
ä ò ì �8³9æ ð �²±oä� ³± ð � ³³ è æ ò ì �²±�æ�ÿÇ�8³bä� ³± ð � ³³ �oX3¿O�

-9.16�-,=r:cik-/:B_9M12q0;2eg	68vx+168gp03+Q-96(_j@�2e:BEç-/.16h03g16(+O-/0�vx7%Ac-/0;:B+12AO��ä�� äWÿs°B�Úæ�� æ��ç=q.10;7b.�N<03fB6(2zä ò � ä ò ð � ò± °K�çæ ò � æ ò ð � ò³ °K��+xAB@a6(C�D� ò � � ò ð � ò °^=q0�-/.�� ò ìàÿ~X£ù1�u¦��ä�� ä ð �²±k°K�çæ�� æ ð �(³j°K�Ú=q.10;7b.�NB03f<682Uä ò � ä ò ð °K�çæ ò � æ ò ��+xAB@a6(C�D� ò � � ò ð °KR4�:a0;+d-9.16(2j6~78:�:B_9g103+xAK-/6825-/.16�-,=?:Kik-9:<_9M	2I.xAK2J`1AB_/AB@a68-96(_�ÿ~X£ù1�¡R
Ö



|e.1032U2j.1:G=q2U-9.xAK-h-/.16aN<68:<@�6'-/_j0;6(2h78:<_9_j6(29`y:<+1g	0;+1NQ-/:QfKABC;M1682U:KEg��_96(C;AK-/68g�uOD-9.16#-/_9AB+12oEF:<_9@�AK-/03:<+12��	� � ð X<�·�
� ÿ~X£ù1��AB_j6�6(¨�M103fKABC36(+O-hM1`W-/:Q78:�:<_jg10;+1AK-/67b.1AB+1N<682(��g10�¬¡68:<@�:B_9`1.10329@a2(Rà*k-m032d0;@a`�:B_j-bAK+�-�-/:«+1:B-90;7(6�-9.xAK-d-9.16�g103¬�6(:<_j@�:B_oi`	.10;2j@�2~0;+Of<:BC3f<68g�AB_j6��TC®AK_9N<6�3��-/.xAc-z032~-9.168D�AB_j6�+1:K-z78:<+O-/0;+�M1:BM129C�D�7(:<+1+	6(78-96(g�-9:-9.16{0;g168+�-903-,D ��-/.16'DH03+Of<:<C�f<6{g1_/AB2o-/037{-9.10;+1NB2aC30;tK6m6�}	7b.1AB+1N<03+1N�-9.16p_j:<C;682a:KE�ä��?æ�è.	:²=?68fB6(_8�y-9.168DQAK_96h2903@�`1C�D>78:�:B_9g103+xAK-/6�7b.1AB+1N<682b�'R|e.16z2968-^:BE�-/_9AB+12oEF:<_9@�AK-/03:<+12q:BEÏ�p=q.10;7b.�C36%A%f<682�-/.	6zN<68:<@�6'-/_oDm03+OfBAK_90®AK+�-J.xAK2-9.16p2o-/_jM178-9M1_96W:BE�A�N<_9:BM1`L�e7%AKC;C;68g«-9.16�@a:�g	M1C®AB_wN<_j:<M1`H:BE�-/.16{-,=r:cik-/:B_9M128R��?D78:<@a`�:<2j0;+1Nw-/.	6~-9_/AB+12oEF:<_9@�AK-90;:<+12M��� � ð XzAB+1g7��� ÿUX£ù£�L�¦-/.16U@�:<2o-JN<6(+168_/ABC-9_/AB+�EF:<_9@�AK-/03:<+n032e:BEç-9.16�EF:<_9@
��� � � ð �� � ð � =q0�-/. � å � å � å ����� AB+1g����pÿ��� zì ´ �oX3ÖO�

|e.	6^`xAB_9AB@�6'-/68_92 � å � å � å � 7%AK+du�6J=q_903-j-/68+dAB2eA�ß"!QßU@�AK-9_90�} � � �� � ¡«:BE�0;+O-/68N<6(_68+O-/_9036(2JAB+1g{M1+10�-qg168-96(_j@�03+xAB+O-%R!|e.16hN<_j:<M1`{0;25-9.16(_j68EF:<_j6�#!óJ�[ß�å � ��R|e.16�296'-z:BEr0;+168¨�M103fKABC36(+O-~N<6(:<@a68-9_9036(2h0;2�-/.	6(_96'EF:<_96a7b.xAB_9AB78-96(_j0;ª(68g�uODW-/.16a`xAci_9AB@a68-/68_���03+�-/.	6>M1`1`y6(_z.xABC3Eq78:<@a`1C;6�}�`	C®AB+16���_j6(7%AKC;C�=r6n.1ABgÇ�(³��*�	��@a:�g	M1C;:#!óJ�[ß�å � �r-/_9AB+12oEF:<_9@�AK-/03:<+128R!�7b.	:<0;786U:BEÚEFM1+1g1AB@�68+O-bABC�g1:B@>AB03+Q:BE@�m0;2e2j.1:G=q+�0;+v1N<M1_96�¬
ÿUX3ù<ß%$ �²±'&ÉX£ù<ß å | �@|($�X �[ß	�O�

|e.	6�296'-5:BE¡`�:B0;+O-/2]0;+�)çô578:<_9_j6(2j`�:<+	g�-/:~-/.16I296'-r:BE�ABC;Cx`y:<292j0;u1C36e-,=r:Ki[-/:<_jM12rNB6(:<@a6'i-9_9036(2(R�*,+�-96(N<_9AK-/03+1N!�W:GfB6(_*)çô�78:<_9_j6(2j`�:<+	g12^-/:n2jM1@a@�03+1N>:Gf<68_^-,=r:cik-/:B_9M12^NB6(:<@a6'i-9_9036(25=q03-9.Q+1:�:GfB6(_978:<M1+O-/03+1N1R
ó LbÅ ô W�c'R�_D\=Qj`?e,+Ï\=QS`?\
e-T±VXWZY�P�[-VÈ^-\=QAP"`bP"`DWieÜY2R�e-TUP�`?Wie|e.	6p7(C3:<2968gsuy:<29:B+10;7{2j-9_90;+	N�`xAK_j-/0�-/03:<+�EFM1+178-90;:<+ o#�p�x�w2j.1:<M1C3gsuy6m-9.16m29AB@a6{EF:<_68¨�M103fKABC36(+O-I-9:<_90 ��2j0;+1786z0�-�2j.1:<M1C3gpuy6z0;+OfKAB_j0®AB+O-IM1+1g168_�_968`xAB_9AB@�6'-/_j0;ª%Ac-/0;:B+12q:BE�-/.	6

XÒ�



τ

F0

¸ç0;N<M1_j6n¬	¹�.�Î�»�Á�ÃGÇ�¼�»KÊ�ÃG¾�ÁO¿²ÇhÃGÂÄ»n¿GÈ=;1Ð'�r»1�>À1¿²ÂÄ»KÊ5Â�»nÊ�ËO¼hÎOÀ�À1¼bÆqË�ÃG¾YÈçÀ�¾ÄÃG»O¼�ÍbÃG»Â�1¼ÇhÃ%À�À1¼�Á�Ê,¿UÏ�¿²Ç�¼JÀ1¿²ÂÄ»KÊ]ÂÄ»%- ô Î�Ï�ÂÄ»OÅ�Ê�ËO¼���ÃGÏ�ÂÄÍJÇ�¿BÁ�Î�¾ÄÃ%Æ!Ê,ÆoÃG»�Ï�È3¿GÆoÇ~Ã%Ê�ÂY¿²»�ÏZ;/. ;�ûéüÒ4;�.10 ü2þ{;1Ð
=?:<_jC;g12j.16(6'-%R�4�:joz�p�¦�{29.1:<M	C;gÉuy6�@a:�g1M	C®AB_Q0;+OfKAB_j0®AB+O-%�h0 RT6KR2#!óJ�[ß�å � �m0;+OfKAB_j0�iAK+�-(R>|e.1032h0;2h+1:B-~7(:B@�`1C368-96(C3Dp:<uOf�0;:<M1_8�ç2j0;+1786a-9.16wg103¬�6(:B@�:<_j`1.10329@a2�0;+Of<:<C�f<68g�0;+_j6(`xAK_/AB@a68-9_90;ª(AK-/03:<+12w7b.xAB+	N<0;+1N)� uODs@a:�g	M1C®AB_�-9_/AB+12oEF:<_9@�AK-90;:<+12�AB_j6p+1:B->29@�ABC;C �2j:>03+p`1_j0;+1780;`1C36~:BM1_IN<ABM1N<6hv	}�0;+1N�`1_9:�7(68g1M1_j6d��NB:�:�g{EF:B_��T29@�ABC;C31g10�¬¡68:<@�:B_9`1.10329@{�78:<+O-/03+�M	:<M129C�D�7(:<+	+16(7'-/6(g�-/:Q-/.16w0;g	6(+O-/0�-,D1�^032~+	:B-~N<:�:�g§6(+1:<M	N<.§-9:{-/ABtB6�7%AB_j6w:BE-9.16(@ ± RêIAB`1`103C3D<��M12903+1Np-/.	6n@�:�g1M1C;AB_h-/_/AK+	EF:<_9@�AK-90;:<+§`1_9:B`�68_j-/036(2#:KE��^6(g168t�03+1g4 2�68-/AEFM	+178-90;:<+�� S�X²�'�	=?6hvx+1gQ-/.xAK-
oz�p�¦�Ü° � ú ±�³³ | î �¢�¦�£| ú ÕDì ~65�~ ï ±ÿ7� � ú ±�³³ | î �¢�¦�£| ú ÕDì �[ß�X²�oz�p�¦�Ü° � ú ±�³³ | î �¢�¦�£| ú ÕDì ~65�ú ±�Ú ~ÿ8� �p� ³± ð � ³³ � ±�³� ±�³³ X| �h| ³bÕ | î �p�¦�3| ÕDì ì � ú ±�³³ | î �p�¦�3| ú ÕDì*k-�032�@�:�g1M1C;AB_¡03+�fKAB_j0®AB+O-:9ç¸x_j:<@�-9.16!f�0;68=q`y:<03+�-L:BE�-9.16!=5A%D^=?6�7(:<@a`1M	-96(g�o#�¢�¦�'�03+OfBAK_90®AK+17(6�M1+	g16(_I6BR N1Ri�;� ÿ~X£ù1�m0;2q_968@>AB_jtcABu1C;6K¹�|e.16z2jM1@ :Gf<6(_IABC3C�2j-bAc-/6(2J:BE�A<>=�?�@,ACBED3ACBGF3HIA6FKJLD3MONIPQ?*?KRS?KN;TUMVFWHXMYN�ZS[X\^]_A6[I]S?a`XbcMONX]%T8?�DdFWMYeOef?gNIPgZS[XN:F3?K\hFWHX?�DWA6@i?]S?gZ_@i?QF3\WBhjkZ_\LlcMYmn?K\3?KN:FLRoA6eO[X?KDLZ6j�pqJ�Z_[X\r]:A6[X]_?s`XbcMYNX]hD3eOMOPg?KDLAS\3?�t�ASDWDuMONX]iF3HI\3Z_[X]SHa?KA_P>Ha]_A6[I]S?ZS\WvXMVFw@'Z_\3?�F3HIASN*ZSNIPg?SxUyzj�FWHX?{RoASeY[X?|Z6j8}�M~DLF3HX?'D3AS@'?|MYN*?�ASP>H*D3[IP>H"tnZSMON_F�J�T8?|@,ACB�v�B^HIASNIl� [IDdF��_?g?gt{ZSNX?4ZSjXF3HX?K@ax�yzjnNXZ6F�JoF3HI?gN{F3HX?8F3HI?gZS\WB�M~D�NXZ6F�MYN�RoA6\WM~A6N:F�[INIlc?g\�e~A6\W]S?4lcMYmn?KZS@iZS\WtXHXM~Du@,DKJMVFLlcZ�?�D4NXZ6FrHIACR_?fAiPgZSNID3MODuF3?KN:F4T8ZS\We~lXDuHI?g?QFU]_?gZS@i?gF3\WBSx

XBX



2o-/_j0;+1N�ABC;:B+1Nwä�`1_j:<`xABN<AK-/03+1Nw0;+dæe0;2e-9.16U29AB@a6UAK2q-9.16~29M1@ :Gf<68_^ABC3CL2j-/AK-/682I:KE�-/.	62o-/_j0;+1N�0;+Q-/.16Ug1MxABC�7b.xAB+	+16(C �LA�2o-/_j0;+1N�ABC;:B+1NaæJAK+1gp`1_j:<`xABN<AK-/03+1N�03+mä�R�4�-/_903+1t�0;+1N78:<+12j`10;_9AB78DQ:BEç-/.16h2jM1@ :Gf<6(_J-/.16h2o-/_903+1Nw-/:G=r68_(R�R3R5¸¦_j:<@ AB+	:B-/.168_ef�0368=q`y:<0;+O-(�x03-q0;2� M	2j-eAU290;@a`1C36J78:<+12j6(¨�M16(+	7(6h:BE�-/.	6�N<68:<@�6'-/_oD�:KE�-/.16J=r:<_jC;g12j.16(6'-%R�|e.16�AK@�`1C303-9M1g16032nA�EFM	+178-90;:<+H:BE�-/.16m=r:<_jC;g12j.16(6'-dN<68:<@�6'-/_oD<�qAB+1gsN<03fB6(2>-9.16�2/AK@�6m+�M	@#u�68_�EF:<_g	03¬�6(_968+O-JfKABC3M16(2e:KE@�Q-/.1AK-J7(:<_j_96(2j`�:B+1g{-9:�-/.16h2/AK@�6h0;+O-9_90;+	290;7�N<6(:<@a68-9_jDBR|e.16U7(:<@a`1C368-/6�fKAB78M1M1@ AB@a`1C;0�-/M1g16�032I:Bu	-bAB03+16(g{uOD{29M1@a@�03+1Nw:Gf<6(_I0;+168¨�M103fKAciC36(+O-qN<68:<@�6'-/_j0;6(28�	-/.1AK-J0;2e_9682j-9_90;7'-/03+1N#-/:a0;+O-/68N<_/Ac-/0;+	N#�{:²fB6(_^)çô
o�ì���� ª �

³ ��	�8³ �p�	� ³ ñ ò �8³'� ú ±�³ | î �p�x�£| ú ÕDì �[ß<ß<�
=q.	6(_96 � ³ �Sù1�p�	�8³'�!032rAK+E#!óJ�[ß�å � �!0;+OfKAB_90;AB+O-�@�6(AB29M1_j6I03+a-9.16J29`xAB786�:BE�-,=r:cik-/:B_90¦N<6'i:B@�6'-/_9036(2I�F-9.16J29:Kik7%ABC3C;6(ga|Ú6(0;7b.	@#M1C;C36(_!2j`xAB7(6%�'R!*k-?0;2]6%AB2oDw-/:~7b.16(7btw-/.1032?03+OfBAK_90®AK+17(6uODd.1AB+1gLR
ó LvK ��� �#VÊ[-\U+�`?WiR-Q�WZYÂP�[-VÈlçPAQS`ae-õ(\
]*^�_?`bP"R-c�V*k-J032e+1:G= -/03@�6I-/:w2j-9M1g	Dd-/.	6�íh��u�68.xA%f�03:<M1_q:BEÚ-/.1032qAB@a`1C;0�-/M1g16KR�|Ú:aM	+1g16(_j2j-/AB+1guy68-j-/68_Q-9.16W+1037(6&í�� `1_j:<`y6(_j-90;682d:BEz2o-/_j0;+1N�-/.	6(:<_oD<�^0�-d0;2dM12j68EFM1C^-9:�:<u	-bAK0;+l-/.	6fKAB78M1M1@ -/:nfKAB7(M	M1@ AB@a`1C303-/M	g16U03+WA>-/.	6(:<_oD�:BE�`y:<0;+O-�`1AB_j-90;7(C36(28R�*,+�Aa-/.168:<_jDp:BE:B+16�`�:B0;+O-�`xAB_o-/037(C;6z:BEr@�AB2j2�Ã 03+	� g	0;@a6(+12j0;:<+128�¡-/.	6�AK@�`1C303-9M1g16z:KErAdg10;ABN<_9AB@NB03f<68+muODQA�780;_978M1C®AK_5=r:<_jC;g1C30;+16�:BE�C36(+1NK-/.���0;2

o º ì�Û Ù � ������[ß1��� � � âô � �ßn� } ú"®O� � ï º � ¯�� Úk³ �[ßBSO�
=q0�-/.�� � ³ ð Ã ³ �aù<ß#-/.16h=r:B_9C;g	C;0;+	6^.xAB@a0;C�-/:<+10;AB+L��AB+1g � ��ù1� ßn���?-/.16~@a6%AB2jM1_96~0;+d-/.	62j`xAB786~:KEç780;_j7(C;6IN<6(:B@�6'-/_9036(28�	=q03-9.n-/.16�g168+1:<@a0;+xAc-/:<_5ßn�Ú_j6(@a:Gf�03+1N#-/.	6^EF_96(68g1:<@�:BE-9_/AB+	29C®Ac-/0;:B+d`1C;M12e03+Of<6(_j2903:<+12q:BEÚ-/.16h7(03_978C;6BR���6h.xA%f<6

o º ì � Û Ù � âô � �ßn� �[ß1�r��� ú � Úk³ } ú º � � Úk³ �[ß����
XGß



¸x:<_IAB+OD��f�¦�a-9.10;2�AB@�`	C;03-9M1g16h0;2Jg10�f<6(_jN<6(+O-�03+m-9.16Fí��z�¡AK2a�s� �	R�\^+p-/.	6:K-/.168_J.1AB+1gL�x0�-e0;2e*�ÜÉ78:<+Of<6(_jN<6(+O-�03EÊÃ ³ � �	R\^+16{7(:<M	C;gs03@>AKN<0;+16�-/.xAK-a2o-/_903+1N�-/.168:<_jD«0;2 � M12o-nAW-/.	6(:<_oD«=q0�-/.HAB+s03+	vx+10�-/6+�M1@zu�68_U:BE5`xAB_j-90;78C;6(2h03+�2j`xAB7(6'-/03@�6KRd|e.xAK-U0;2~+1:B-~_96(ABC;C�D�-/_jM16B�ç0;+�A{f<68_jD�29M1u�-/C;6=rA%Dn=q.1037b.{=?6~=q03C;C�296(6huy6(C3:²=hR!*kEç-/.xAc-e=r68_96�-/_jM16B�1-9.16(+Q-/.16�fKAB78M1M1@ -9:wfKAB78M1M1@AK@�`1C303-9M1g16~0;+�2o-/_903+1N>-9.16(:<_oDm=?:<M1C3gWu�6 � M12j-^-9.16#2jM1@�:BE�78:<+O-/_j0;u1M	-90;:<+	2�C;03tB6n�[ß����EF:B_�ABC3C�`xAB_o-/0;78C;682I03+m-/.	6z2j-9_903+1N�-9:²=?6(_8R�íJ2903+1N�-9.xAK-�-9.16z@�AB2j2I:BE!A�2j-9_903+1N>2o-bAK-96z0;2NB03f<68+muODÂÃ ³ ì ß�ù ñ ò ��ó!ô ð õó�ôb�5=?6h.xA%f<6o ò ì � Û Ù � âô � �ßn� �[ß1�r��� ú � Úk³ -9_��C} ú � ÚbÐ Ñ ® ©�ª ï «©	ªD¯ �[ß�¤<�
��6w`1_96'EF6(_�-/:Q2jM1@ :Gf<68_~-9.16w6'}�-/68+1g16(g�êI0;C3u�68_j-�29`xAB786�:KE?-9.16�-/.168:<_jDWuOD�+1:K-h_96'i¨�M103_903+1Nwg10;_j6(78-9C3DQó!ôqì õó!ôG�yAB+1g{_/Ac-/.168_I03@�`y:<2903+1N#-/.	0;2q7(:<+	2j-/_9AB0;+O-JuOD{.xAB+1gQf�0®AaAg	6(C3-/A#EFM1+178-90;:<+

² ©�ª�³ «©	ª ì � §3Úk³ú §ÒÚk³ ���ß1� } ã ® ©	ª ú «©�ª�¯k� �[ß	¬O�
-9:wN<68-

o ò ì � Û Ù � âô � �ß�� � §3Úk³ú §ÒÚk³ ���ß1� � ß1�r��� ú � Úk³ -9_��!} ú � ÚbÐÒÑ ® © ª ï «© ª ¯	} ã ® © ª ú «© ª ¯k� �[ß<P<�
AK+1gm03+O-/_9:�g1M1780;+1N9�>ì �³b§ ð � �Ð Ño ò ì � Û Ù �c� � ³ ��	�(³ ����� ³ ñ ò �(³'� ú � Úk³ -/_A�C¥1©	ª ¥U«©	ª �[ß	¿O�
=q0�-/.���-9.16h_968N<0;:<+��8³�� �	��ÿ~X£ù<ß/$ �c±i& X£ùBß�R|e.1032m032d-/.16§2/AB@a6§AB2Q-/.16�-/_jM16�2o-/_j0;+1N«AB@a`1C;0�-/M1g	6B��6�}�7(6(`�-pEF:<_d-/.	6�78_9M1780®ABCg	03¬�6(_968+17(6�:BE5-9.16�03+O-/6(_jN<_/Ac-/0;:B+�_j6(N<03:<+L�w���ì�)çô%RQ*,+1g	6(6(g�03E~� ß	¿O��=r68_96>-9.16w-/_9M	62o-/_j0;+1NwAB@a`1C303-/M	g16I=?6^=r:BM1C;gQ:<u	-/AB0;+�-/.16�29AB@�6'íh��g103fB6(_jN<6(+1786(2JAK-��8³,� ��AB25EF:<_A�-/.	6(:<_oDd:BE�`y:<03+�-q`1AB_j-90;7(C36(28Rr\^+Q-/.16~:B-9.16(_q.xAB+	gL�x0;+d-/.	6~-9_9M16h2j-9_903+1N>AK@�`1C303-9M1g16� ß<ß<���	-/.16�íh�àg	03f<68_9N<68+O-I_j6(N<03:<+Â�(³'� ��032e290;@a`1C�DW�O�'�G�' x¥u9

X%S



t t t = t

σ σ
σ

σ

sE      M
sE  > M

¸ç0;N<M1_j6�P�¹h�rÏ�Ê�ËO¼r¼�»O¼bÆ�Å3�zÂÄ»zÊ�ËO¼rÂ�»cÊ,¼bÆo»�ÃG¾	¾Ä¿K¿GÀ�ÂÄ»�Í/Æo¼�ÃGÏ,¼�Ï54O¾Y¿²»OÅG¼bÆ!Ï,Ê,ÆoÂ�»OÅ²ÏÚÆjÎ�»~Ê�Ë�Æ�¿²ÎOÅ²ËÂYÊbÐ@��Ë�¼h�|� ¾ÄÂÄÇ~ÂYÊ!ÂÄÏ!ÅG¼b¿²Ç�¼bÊ,ÆoÂ�ÍbÃG¾Ä¾��z¼6�KÎ�ÂÄÌ(ÃG¾Y¼�»KÊ�Ê,¿~Ï�¿²Ç�¼JÂÄ»OÈ;ÆoÃ%Æ�¼�Á�Í/¿²»KÊ,ÆoÂ���ÎOÊ�ÂY¿²»"4B�]Ë�ÂÄÍoËË�ÃGÏ=�1¼b¼�»wÃG¾YÆ�¼�ÃGÁ��zÍ/¿²Î�»KÊ,¼�ÁxÐ
|Ú:zM1+	g16(_j2j-bAK+1gdAUu	03-]u�6'-9-96(_�=q.16(_j6I-/.	6�íh� _j6(N<03:<+�.1AB2?NB:<+16B��C;6'-]M12?78:<+12j0;g168_2jM1@a@�03+1Nh:²fB6(_]-,=r:Ki[-/:<_jM12?=?:<_jC;g12j.16(6'-/25AK2]-9.16I68+16(_jNBDa:BEL-9.16I03+O-/6(_j@�68g10®Ac-/6q2j-/AK-/68203+17(_j6%AB2j6(28�129686�vxN<M1_j6hP�R!I2r-/.16�6(+168_9NBD�0;+178_96(AB29682(�1C3:<+1N<68_rAB+	gdC;:<+1NB6(_]2j-/_j0;+1NB2eAB_966�}�7b.xAB+1N<68gpEF:<_JAw29.1:<_o-/68_�AB+	gm2j.1:<_j-96(_q-/03@�6KR?¸x:<_ û   ¡�¢ -9.16hg10®ABNB_/AB@�:BE�fB6(_jDC3:<+1Nm2j-/_j0;+1NB2z`1_j:<`xABNOAc-/0;+	Np:Gf<68_wAmf<68_jD�2j.1:<_o-z-/03@�6a.xAB2U-/.16n29AB@a6>N<68:<@�6'-/_oD�AB2AK+1gn*�Ü 7(:<+O-/_j0;u1M�-/0;:B+��Fu�D�6'}�7b.xAK+1N<6^:BE�-9.16�_j:<C;682?:KE�ä���æj���	2j:#03-].xAB2ru�686(+dABC3_96(ABg	D78:<M1+O-/68gLRFJ:B-/037(6z-9.xAK-^fB6(_jD�_96(@�AB_jtKAKu1C3D{-/.16�2jM1@�:KE]-9.16ní�� uy6(.1AGf�03:<M1_92�:KErAKC;C-9.16Q2j-/AK-/682a03+�-/.16Q2o-/_903+1N�-/:G=?6(_a_96829M1@a2w0;+O-/:�AB+�03+	EF_/AB_j6(g�uy6(.xA%f�0;:<M	_(�!=q.10;7b.«0;2-,D�`1037%ABC3C3D�7(:<+OfB6(_9NB6(+O- ³J:B-/037(6!-/.xAc-�-/:JN<68-�-/.	0;2�_96829M1C�-Ú03-L=rAB2Ú7(_9M	7(0®AKCO+1:B-�-/:J:Gf<68_97(:BM1+O-ç-9.16]=?:<_jC;g12j.16(6'-NB6(:<@a68-9_90;682(R���:<_jC;g12j.16(6'-eN<6(:B@�6'-/_jD�`1_j:²f�03g16(2eAK+d6'}�-/_j6(@a6(C3D�7(C368fB6(_e7(M�-/:B¬ç��=q.1037b.@�ABtK6(2�2j-9_903+1Nd-/.168:<_jDp¨�M	03-/6�g	03¬�6(_968+O-�EF_9:<@ � M12j-~Anvx68C;gW-/.168:<_jDm=q03-9.�AK+§03+	vx+10�-/6+�M1@zu�68_J:KEçvx68C;g128Rú�68-5M1257(:B@�@a6(+O-5-9.xAK-r-9.10;2]EF6%AK-9M1_96I-/.xAK-eAB+OD�íh��g103fB6(_jN<6(+O-q_968N<0;:B+>0;25ABu12968+O-03+H2o-/_j0;+1N�-/.168:<_jD�032w7(:<@a`1C;6'-/68C3D�NB6(+168_/ABC �5AB+1g�fKABC;03g�EF:<_w:B-/.168_�g	0®ABN<_9AB@a2(�!=q03-9.£Qy¤N�F3HX?/PQeOZ_D3?KlEvnZ_D3ZSNXM~P*DuF3\WMYNI]¥F3HX?KZS\WBSJUFWHX?�yd¦§MOD�lcMORS?g\W]S?KN:F^lc[X?�F3Z%FWHX?�?gbcMODuF3?KNIPQ?*ZSj|AFWASP>H�B_ZSNXM~PUDdF>AoFW?Sx�¨4HX?Lyd¦�MOD7T7?KeYeY©zv�?KHIACRS?�liMYNhZSF3HX?K\ªFWHX?gZ_\3MO?KDªTUMVFWHhNXZ'DutIA_PQ?gF3MO@'?LFWA_P>H:B_ZSNIDKJ6eOMY�_?F3HX?�D3[Xtn?g\>DdFW\3MONX]_DKx

X{�



= + + ...

+ + ...

+

UV

sE <M

~E      M s

sE  > M IR in dual channel
already counted!
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