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��b=c�q¯��`>��]>[ vw«=u�vw]>[Fu'q+eRbk] ^Zc ¦T¦ ctv>\5_feT�« ¦ eh`>¹�cau ®(_a«�u ®�D±eh]>[F© ] ¦R¦ ]wv°edq «=u bk]w`w_feFb£cau�eh«
`ivwvw«~\�u�e cau `wu�]ivw«Zuk«�©�ctv ��`w_4\5`°ehca«=u'�µQduk^=]w]w^=W �~\=��_2ctv·^=],vwc±qdc�«�u=DF©�`>¹�]>[rq qdb=«~\5_a^
cau�vw«=[F��«~[d`reh]MeRbk]	vw]�q�qs`°eFc�«Zu�_t`>® �Z]°e�¸.]w]>u c2©���_t]w©�]wu�eh`°eRca«=u�« ¦ `wu�`>�Z`°eh]w©�]wu,e���«Z_actv> `wu�^
`iv>b=ct]i�5]w©�]wu�e « ¦ `w_2_�« ¦ eRb=]¨]i§k��]wv°eh]w^½©�«=[Teh`>_acfeR�DT[s]>_t`°eh]w^ �5]wu=] ¦ cferq ¦ «=[¯`>u~£�=[s«°¶d],v°edq
cau~�Z«�_4�'cau=® b=],`w_feRb ct©���`wv°edq��
	 ]�qdbk«k¸ bk«k¸£eRb=c2q�eRca©�]~DF_a`>® �=[d«~��_a]w© vw`wu��Z]¬b=`wuk^Z_t]w^ ��
�=[s«Z�k« qhc u ®	e�¸�«�`>�=�=[F«�`wv>bk]�q�D�]wcfehb=]>[�cauUeh]>[d©�q�« ¦ ^=]i`°eRb�q�`>��«�c�^=]w^�«Z[X« ¦ _2c ¦ ]��]w`>[´q�qs`>��],^
D ¸-cfeRb=cau(` ^~=u�`w©�ctv ��]>[rqh��],v°eRc4�5]~�	��b=] ©�`wc u ¦ cau�^Zcau=®'q `>[d]µeRbk`°e¯_a«=u~®�D±eh]n[F© bk]w`w_feFb
�Z]wu=] ¦ cfedq�vw`w_2v�\'_t`°eh]w^ �=£qTeh`wu=^=`>[s^ ©�]�eRb=«�^�q+`nu=^ ¸.c�^=]w_4½`n�=��_tc2]i^ eh«½`w^��Z]>[rqd]Pb=]w`w_fedb
] ¦R¦ ]iv°edq qFbk«k\5_a^(��]½vw«=[F[d]wvreh]w^ ^~«~¸-u�¸.`>[d^�q%¸�bk]wu caukvw«Z[h��«~[d`°eh]w^ cau,eh« `>u ]ivw«Zuk«Z©�c�v
`nu=`w_ 5qrc�q�����b�]�©�`>®�u=cfe�\5^=]�« ¦ vw«Z[h[d]wv°eRca«=u ^=]>�']wuk^�qO«=u eRbk]�^Zc�qsvw«k\�u,eI[d`°eh]iW�«=u eh]wvnb=u=c2v,`,_
vnb=«�cavi]kqG^=]w`w_2cau=® ¸.cfeRb+]n��ct^=]w©�ca«�_a«Z®= `wu=^+«=u�eRb=]�©�]>eRb=«�^ v>b=«'qd]>u�eh«+`�q´qd]�q´qO©�«=[Teh`w_acfeF
�Z]wu=] ¦ cfedq��
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Qd©	�=[s«k�Z]�©.]�u,edq�cau ^�`�eh`¬vi«Z_a_t]wv°ehca«=u=W�`iv�v�\'©	\5_2`�eRca«Zu « ¦ ]>��ca^�]w©�ca«�_�«Z®�ctv�`w_�qTe�\5^=ca]~q$`�uk^+`�u
cau�v>[s]w`~qd]w^�vw«=u=vw]n[ u ¦ «=[��~\=��_2ctvOb�]w`w_feFb�bk`i�Z]�[d]�qR\'_feh]i^¬c2u	�Z]°e�eh]>[�¹=u=«~¸-_a]w^~®�]O« ¦ _a«�u~®�D�eh]>[d©
b,\'©�`wu�b=]w`w_fehb�«~\~ehvw«=©�]�qX[d]�qT\5_fehcau=® ¦ [d«�©½��`,qTeX]°§=��«'qT\�[s]KeR«�`w^���]n[rqd] ¦ `wv°eh«=[rq��=C,e�\5^~ca]~q�«Zu
eRbk] ] ¦R¦ ]wv°edq «=u bk]�`w_feRb « ¦ ]wu~��c4[d«=u=©�]wu,eh`�_¼`wu=^£«�vwv�\���`°eRca«=u=`w_ ]>§=��«'qT\�[d]µeR« `w^���]>[´q´]
qR\=��qTeh`>ukvw]~q b=`>��]%®�]wu=]n[d`w_2_  qdb=«~¸�uµeRb=`�e�_�«Zu ®�D±eh]>[d©�] ¦R¦ ]iv°edq «=u b=]w`w_fehb��Fc���]��-vwb~[d«=u=ctv
bk]w`w_fehb%«~\=ehvn«Z©�]~q:[d]�qR\'_�eFcau=® ¦ [d«�© _a«�u~®�D�eh]>[F©·]>§=��«'qT\�[s]��	`n[d] ©U\5vwb%©.«Z[d]+qd]>�Z]>[d]�eRb=`�u
qhb=«=[TehD2eh]°[F© «=u�]�q��Fc���]~�	`iv°\=eh] b�]w`w_feFb£«~\~ehvi«Z©�],q%ct©�©�]w^=c2`�eh]�_4 ¦ «�_2_�«k¸�cau=® ]>§=��«'qT\�[d]����
��b=]> `wv,vw«~\�u�e ¦ «=[	`w_a©�«'qTeM`�_a_�eRb�] b=]w`w_fehb��5]wu=] ¦ cfe´q	« ¦ ®�c��5cau=®�\�� qd©�«=¹�c u=® `wu=^"©�«Z[s]
eRbk`>u¨� o�� « ¦ eRb=]%bk]w`w_feFb"�5]wu=] ¦ cferq¼« ¦ `wc [���«Z_a_4\=ehca«Zu `°��`°eh]w©�]wu,e��F}	qTeR[h«�� ?�b�]�qTeRu,\=ehW
�n¢=¢ ¤ ¥ �.«�_a_t`wu=^�� ²-cau~®�W �n¢=¢=¢'¥ C�«Z©�©�]>[�]�e�`w_���� �n¢=¢=¢ ���I�Abk]%`�q´qd]�q�qd©�]wu�e¬« ¦�¦ \=e�\�[d]
bk]w`w_fehb ��]wu�] ¦ c�erqPqdb=«~\'_�^�eRb=]>[s] ¦ «=[d] cau�vw«=[F�=«=[d`reh] _a«=u=®�D±eh]�[F© ] ¦T¦ ]wv°edq «=u(b=]w`w_fehb `kqp`
�=[s]>[d] ��\5c2qdcfeh] ¦ «Z[�]���`w_4\5`°eRcau~®	eRb=]O^=]�qdca[d`>��ct_2cfeR�« ¦ `��~\=��_tctv���«Z_actv>��

³�«=u~®�D±eh]n[F© ] ¦R¦ ]�v�edq `>[d] v>b=`n[d`wv°eh]>[dc�!�]w^��=½eRb=]½qT\���qTeh`>u,eRca`w_¬ehca©�]µeRbk`°e¯]w_a`n��qs]kq
�Z]°e�¸.]w]wu%eRb=]�ct©���_t]w©�]�u,eh`°eRca«=uP« ¦ `�[s]>®~\'_t`°ehca«=uP`wu=^peRbk]�`iv�b=ct]>��]w©�]wu�e.« ¦-¦ \'_t_Ob�]w`w_feFb
�Z]wu=] ¦ cfedq���QFu eRb=]"[d]wvw]wu,e��¼� C5��_acfeh]>[d`°e�\�[s]�� qs]w]%��C H�VlL Y o=o�� WUY o=o~¡ �dW�eRb=c2q c±q�qR\5]µcTq
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[s] ¦ ]n[F[d]w^¬e±«�`�q��ivw]~qrqs`°eFc�«Zu�_t`>®��=��	 ]	`w^=«=�~e�eRb c±q�eh]>[F©�c2uk«�_a«=®Z�e±« v>bk`>[d`wv�eh]>[Fc�!,]OeRb=]Mehca©�]iD
_t`>® ��]�e�¸�]w]wu eRb=] [d]i^�\5v°eFc�«Zu cau ]>§=��«'qT\�[d] `>u=^ eRb�](^=]iv>[d]w`�qs](c u eRbk](b=],`w_feRb [dc�qd¹
vi«Zu�qdc2^=]n[d]w^'� C�cau=vw] v�b [d«=u=c2v·] ¦R¦ ],v°edq [d],qT\5_fe ¦ [d«�© v°\5©U\'_t`°ehc4��] ]i§k��« qR\�[d]wW b=]w`w_fedb
]�§=��]wu=^=cfe�\�[d]�q «k�5qd]>[F��]i^ «~��]n[�`�®�c4�5]wu Z]w`>[¼^=« u=«�e.^=]>��]wu=^ qs«Z_t]w_4 «�u¨]>§=��«'qT\�[d]+eh«
`i^���]>[rq´]+qT\��'qReh`>u=v,]�q-cau�eRbk`°eOk]w`>[-`w_a«�u=] ���Ab=c�q-vw_t]w`>[d_4"ca©���_tc2]~qOeRb=`�e:` ^=]wv>[d]w`,qd] «~[	`>u
`���`°eh]w©�]wu�e�cau¼]i§k��« qR\�[d]�¸�ca_2_�u=«~e ¦ \5_a_ ¼`wu=^�c2©�©�]w^Zct`°eh]w_4�[d]w^�\5vw]�eRb=]-`�q�qd«�vwca`°eh]w^�b=]w`w_fedb
]�§=��]wu=^=cfe�\�[d]�qsW.� \=e [d`�eRbk]>[ eRbk`°e�eRbk]>[d]p¸�ca_t_¬��]¨`peRca©�]iDs_t`>®½��] ¦ «=[d]peRb=c�q¯c�q¯`wvwb=ct]>��]w^��
j�`�ct_4\�[d] e±« `i^=] ��\5`�eh]w_4½eh`>¹�] cau�eh« `wviv>«~\�u�e eRb=] _a`n® ¦ `wv°eh«~[ ©�`> _t]w`w^�eh«(cau=vi«Z[F[s]wv�e
`,qrqd]~q´qd©�]wu,e$« ¦I¦ \=e�\�[d]	��]wu=] ¦ c�edq��'QF®=uk«Z[dcau~® eRbk] qh�']wvwc ¦ c�v¬u=`�e�\�[d]�« ¦ _a«Zu ®�D±eh]>[d© ] ¦R¦ ],v°edqGc±q
] ��\'c4��`w_t]wu�e eR« vn«=u�qdct^=]>[dcau~® eRbk`°eP`n_ _ eRb=] �5]�uk] ¦ cfe´qµ¸.c _a_¯`ivwv>[T\5] ca©�©�],^=ct`°eh]w_� ` ¦ eh]n[
ct©���_t]w©�]�u,eh`°eRca«=u�« ¦ `O��«�_actvikW'`wuk^=W'`�qI`O[d]�qR\'_�ehWZ¸�ca_2_�_�]i`w^.e±«.eRb=]wc4[�«~��]>[d],qTehc ©�`°ehca«=u'�=��b=cTq
bk`~q�©�`F¶d«Z[�vw«=u'qd] ��\5]wukvw]~q ¦ «=[�]wvi«Zuk«�©�c2vO�5`�_4\5`°ehca«=u�`�uk^.eRbk]>[d] ¦ «Z[s] ¦ «Z[��~\���_ ctv	^=]iv�c�q´ca«�ukD
©�`>¹�cau=®�W���`>[TeRctv°\5_t`>[d_4%¸�bk]�u ^=c�q´vw«k\�u,eO[d`�eh]�q-`>[d]�b=c ®�b=W�`�uk^%cfe-vw«~\'_�^���]+`wu%ct©���«Z[�eh`>u�e
c�q�qR\5]Mcau�vw]n[Teh`wc u-b�]w`w_feFb-��«Z_actvwc2],q��

C�]°�Z]>[d`w_µqRe�\5^Zca],q bk`i�Z]([d]wvw]wu�eh_4 `�q�qd],q�qd]w^ _�«Zu ®�D±eh]>[d© ] ¦R¦ ]wv°edq «=u b=]w`w_fehb ��
©	\5_fehc ��_4�cau=®�eRb=]�u�\5©	�5]>[:« ¦ `°e�e�[Fc4�~\=eh`°��_t] vw`�q´]�qO�=+eRbk] `>�=�=[s«Z�=[Fc�`°eh] ©.«Zuk]°eh`>[F+��`w_4\ ]kq
�dqd]w] ¦ «=[:c u'qReh`>u=vi] }¬qReR[F« � ?Kbk]~qTeRu�\=ehW �n¢=¢ ¤ ¥ C=«=©¬©¼]>[-]°e:`>_��fW �n¢=¢=¢�¦ «=[	`>c¾[U��«�_a_4\=eRca«�u
]�§=��«'qT\�[d]wW�«=[���C�H�VlL:WAY o=o=o+¦ «=[:`>[rqd]nu=c2v�cau ^~[ cau ¹�ctu~®+¸�`�eh]>[ ������N « qReOqTe�\5^~c�]�q:^=«�uk«ke
©�]wu�ehca«=u�eRbk`°e�eRbk] [d]�qR\'_fedq-[d]>�=[d],qd]>u,eO��]wu=] ¦ cfedq:eRb=`°e-vi`>u%��]+«~�~eh`wcau=]i^pcau�eRbk]+_a«�u~®"[R\�u'�
Vl[h«k��_t]w©�q�`>[dc�qd]�¸�b=]wu�eRbk]+_a«�u~®�D�eh]>[F©·u=`°e�\�[s]+« ¦ eRbk] \�u=^=]n[ _a=cau=®Pb=],`w_feRb"«~\=ehv>«=©�]~q�cTq
uk]>®�_2]iv°eh]w^ `wuk^ eRb=] «k�Z]>[d]~qTeRca©�`°eh]w^ �Z]�uk] ¦ cfedq `n[d]»vw«�©-��`>[d]w^»¸�cfehb eRbk]»vw«=[F[d]wv�eR_ 
],qTeRca©�`°eh]w^ºvw«'qTedq « ¦ ` ��«=_actviZWµeRb=]>[d]>�=º��ct`�qdcau=®ºeRb=]»`>uk`w_ 'q´c�q��P��b=]»^�]>®=[d]w] « ¦
«~��]n[d]�qTeRca©�`°ehca«=u�« ¦ eRbk]�qd]���]wu=] ¦ c�edq�c�q�« ¦ ��`>[TeRcav�\'_t`>[�cau�eh]>[d],qTe´�

��b=c�q���`>��]>[��=[d«Z�k« qs]�qI`:©�]�eRb=«�^~«=_a«Z®=�eRb=`°eleh`>¹�]�qIcau�eh«�`ivwvw«~\�u�e�eRbk]	vw]�q´qd`°ehca«=u�_a`w®
`,qrqd«�vwca`°eh]w^ ¸.cfeRb _a«�u ®�D±eh]>[F© ] ¦R¦ ]iv°edq «=u ©�«=[±eh`>_acfeR�� �Abk](©�]°eRb=«�^=«=_a«Z®= `>�=��_ ct]~qµeh«
�Z`>[dca«~\�q��~\���_2ctv%b=]i`�_�eFbP��«Z_actvwct]kq�¸�cfehb _a`n®=®']w^Pb�]w`w_feFb¨] ¦T¦ ],v°edqdWUqR\5v>b¨`�q�[s]w^�\5v°ehca«Zu�q�c2u
]�§=��«'qT\�[d]UeR« `>c4[I��«Z_a_4\=eRca«=u=Wlv�bk]w©�ctvw`w_�q$«Z[Ib=`n[ © ¦ \'_�[d`,^=ca`°ehca«=u=W�vi`�©-��`�ca®�u'q ¦ «=[$]°§�]n[dvwc±qs]wW
^=ca]°ehW�b=]i`�_�eFb=ct]>[ ¦ «�«�^+«~[��Z`wvwvwcau�`°eFc�«ZukW�«=[:`>®�`>cau'qTeG`>_tv,«=b=«=_ c�qd© «Z[	qd©.«Z¹�cau~®���QTeG`�qrqs]�qrqs]kq
�Z«keRb(eRbk]�u,\'©	�5]>[¨« ¦ ^=],`°eRb�q¨`>��«�c�^=]w^ `wu=^(eRb=]�5]i`>[rq¨« ¦ _tc ¦ ] qs`>��]w^ ^�\�[ cau=® eRb�]
ct©���_t]w©�]�u,eh`°eRca«=u « ¦ `%bk],`�_�eRb ��«�_actvi c u `"^=c�qdv>[d]�eh]�eRca©�]"^kku�`�©�ctv%��]>[rqh��],v°eRc4�5]~� 	 ]
^=]n��`>[Te ¦ [d«=©(³I]>¹'qs]w_2_ � BG`i��_ �TY o=o�� ��¸�b=«��=[d«=�=«'qd]	`	vi«Zu,eFcau�\5«~\�q�eRca©�]¬©�]°eRbk«�^¬�Z`~qd],^
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«=u+k]w`>[rq:« ¦ _2c ¦ ]�qs`>��]w^'� 	 ]���]>[ ¦ «=[ © `+qd]wu�qdcfeFc4�5cfeR"`nu=`w_ 5qrc�q�¸�c�eFb+[s]�qF��],v°e�e±«��Z`>[dca«k\�q
��`n[d`w©�]°eh]>[rqsWO]�qF��]iv�ct`w_2_aµeRbk]%©�`>®�u=c�e�\5^=]%« ¦ eRbk]%vw],q�q´`°eRca«=u _t`>® `wu=^peRbk]��5`w_f\�] « ¦ eRb�]
^=c2q´vw«~\�u�el[d`reh]����Z«�eRb	« ¦ ¸	b=ctvwb�`>[d]UqR\��n¶´]wv�e�e±«�qd]°�Z]>[d]�\�u=vi]>[Teh`wcau�eR'�

��b=] ��`>��]>[%�=[s«�vw]i]w^�q"`,q ¦ «�_a_a«~¸�q���C�]wv°eRc�«Zu£Y qdb=«~¸�q%bk«k¸ eRb=] [d]w^�\5v°eRc�«Zu c2u
]�§=��«'qT\�[d]µeR« `>u£`w^~��]>[rqs] ¦ `wv°eh«=[ ` ¦T¦ ]wv°edq ©�«=[Teh`>_acfeR5��C�]iv°eRca«=u m �=[d],q´]�u,edq ` ®�]>u�]>[d`,_
¦ [s`�©�]>¸.«Z[F¹ ¦ «=[ bk]w`w_feRb ��]wu=] ¦ c�edq `�q�qs]�q�qd©�]�u,e"¸	bk]wu eRb=]n[d](`>[d](_a«=u~®�D�eh]>[F© ] ¦R¦ ],v°edq��
C�]wv�eRca«Zu ¡ �=[s«k�kca^�],q�vw«=u=vw_4\�qdca«�u'q��

� /�� ��� ���-8 � � / � �� ��� x /�{ ����� �I/ � � ���:�	� �¬{
� � �.8 �I/ �
�������8���{�� / � � ��� � ���

?I«=u�qdct^=]>[$`�^=]wvwc�qdca«�u=DF©�`>¹�]>[�¸-b=« ¸.`>u,edq�eh« ca©���_t]w©�]wu�eK`.[s]>®~\�_t`°eRca«=u «Z[$`>u `>��`�eh]�©.]�u,e
��«=_actvi�eRb=`°e�¸.«~\�_a^�®�]wu=]>[d`�eh]¬qFbk«Z[Te±D�eh]n[F© `wu=^�_a«�u ®�D±eh]>[R© b=]i`�_�eFb��Z]�uk] ¦ cfedq��= c2©��=[d«~��cau=®
eRbk]¬bk]w`w_feFb « ¦ eRbk]¬��«=�~\�_t`°eRca«=u'�'QFu «Z[s^=]>[�e±«�],q±eRca©�`°eh]	eRb=]¬bk]w`w_fehb ��]wu=] ¦ c�edqO`>[dc�qdcau=® ¦ [d«'©
eRbk]»��«Z_actv>�W «=u=]·b=`~q ¦ ca[rqRe e±«�]�qTeRca©�`°eh] eRb=]»b�],`w_feRb «~\=ehv>«=©�]~q �= vi«�©	��c u�cau=®
]n��ca^=]w©�ca«�_a«=®�ctvw`w_$^�`°eh` ¸�cfeRb"cau�cfehc2`w_$]>§=��«'qT\�[d]+_t]>��]w_O`nu=^P]i§k��« qR\�[d] [d]i^�\5v°eRca«=u'��QFu%eRb=cTq
qs]wv°ehca«=u=WM¸.] qhb=«~¸ b=«~¸ e±«½vw`>[R[T «~\=e	eRb=c2q ]>��`w_4\5`°eRca«�u `wu=^ cau�eR[s«�^�\5vw]+eRb=]µctq�qT\5]P« ¦
] ¦R¦ ]iv°edq�«=u	©�«=[Teh`>_acfeR'�

�I9�6Ozw�=<�zw6w|'�dy�����7n6�0t;~�d14356O7>1�y���;=<�� ��6w;~�d9�7n;~�d6wy
��b=]�vw«=u=vw]>�~e�« ¦ BG]w_t`°ehc��Z].BGc±qd¹ ����� ��ctqOv>[R\5v�ct`w_�c u�]���ca^=]w©�c�«�_a«=®ZkW�`wu=^+c�q�eRb�]�qTeh`>[�eRcau=®
��«=cau�e$« ¦ eRbk]�`wu=`w_ 5qdc�q���QTe$vw`>u ��]�^=] ¦ cau�]w^ `kqIeRb=]�[dc±qd¹�W ¦ «=[O`���«Z�~\�_�`°eFc�«Zu ]>§=��«'qd]w^ eh«¯`
qh��]wvwc ¦ ctv ¦ `wv°eh«=[FW�« ¦ ��]wcau=®+` ¦F¦ ]wv°eh]i^¼�= `wu ]>�5]wu�e ����� �hW�^~c4��ct^=]w^ �=�eRbk] qs`�©�]	[dc�qF¹ ¦ «=[$`
��«=�~\�_a`°ehca«=u¯u=«~eO]�§=��«'qd]w^ eh« eRb=c2q ¦ `wv°eh«~[�������� ������b=c2q-vw«=u=vw]>�~eG`>�=��_act]kq ¦ «=[M�Z«keRb qdb=«=[±ehD
eh]n[F© ] ¦T¦ ],v°edqI«=u�b�]i`�_�eFb �±¸�cfeRb=cau b=«~\�[rqI«=[I^=`>�q$` ¦ eh]n[I]°§=��«'qT\�[s]��I`>uk^ _a«�u ®�D±eh]>[F© ] ¦F¦ ]wv°edq
«=u�bk],`�_�eRb �F«k�Z]>[�k]�`n[rqI«=[I]°�Z]�u `	_tc ¦ ]°ehca©�] ���=QTeIqFbk«k\5_t^¬��]¬uk«�eh]w^¬eRb=`�e�eRb=]:��«Z�~\�_a`�eFca«=u�cTq
bk]°eh]>[d«=®�]>uk]w«k\�qsW�b=]nu=vw]�eRb=]	��� ©.`i ��`>[F¯¸�cfeRb=cau¯eRb�] ��«=�~\�_a`°ehca«=u'� 	 ] vi«Zu�qdc2^=]n[	b=]>[s]
eRbk`°e$`>u `>��]>[s`>®�]���� vw`wu �Z]�^=] ¦ cau�]w^ ¦ «Z[G`¬®�c��5]wu¯b=],`w_feRb+cau�^=ctv�`�eR«=[O^=]>��]>uk^Zcau=®¯«=u�eRb�]



�

v�\�[F[d]>u,eI`°�Z]>[d`>®�]�_t]i�Z]w_�« ¦ ]>§=��«'qT\�[d]~�
���
�� �

����
≡

^=]>u=«~eh]�q�eRb=]	[d]w_t`°eRc4��]	[dc�qF¹ ¦ «=[$`¬_t]>��]w_

« ¦ ]°§=��«'qT\�[s]��	�
L�q�eRb=]�_2]>�Z]�_X« ¦ ]i§k��« qR\�[d]�v>b=`wu ®�]kq$^�\5]Ueh«�eRb=]�c ©���_�]w©�]wu�eh`�eRca«Zu « ¦ `	[d]>®~\5_t`°ehca«Zu

«=[�`>u�`���`°eh]w©�]wu�el��«=_ac2v>kW~eRb=]����µ�5`>[dca]~q�`wvivw«Z[s^Zcau~®	eh«Ue�¸-«¬¹�]�	��`>[dct`>��_t]�qn��eRbk]M_t]wu~®~eRb.« ¦
eRbk]�eRca©�]wDF_t`>®¬�Z]°e�¸�]i]>u	��`�qRe �R_a«Zu ®�D±eh]>[d© ��]°§k��« qR\�[d]O`>u�^	cfedq ¦ \=e�\�[d]�bk]w`w_feRb�vw«=u'qd] ��\5]wukvw]~qdW
`nu=^=W ¦ «=[�qh«Z©�]Oc _t_au�]�q�qd]�qsWkeRbk]�¸�`>:eRb=]�b,\'©�`wu	��«�^k�b�]i`�_�q�cfedqs]�_ ¦ ` ¦ eh]n[�`���]>[Fca«�^�« ¦ _a«k¸.]>[
]�§=��«'qT\�[d]~����b�\�qsW¬¸�] vw`>u `�q�qT\5©�] eRbk`°e eRbk] ���º« ¦ ` b=]w`w_fehb(cau�^Zctvw`�eh«Z[ ¦ «�_a_a«~¸�qp`
^=]iv�_acau�c u=®���`°eteh]>[Fu �

�����
	 �������� � ∆ ��	 � � � �
¸-b=]n[d]

� ��� ��	���^=]>u=«�eh]�q�eRb=]�[s]>_a`°ehc4��]�[dc�qF¹�	�=]i`>[rq�` ¦ eh]>[�[d]i^�\5v°eRca«=u=W
���¨c2q�eRbk]Mcau=cfehct`�_5_2]>�Z]�_�« ¦ ]>§k��« qR\�[d]wW
�  ∆ q±eh`nu=^�q ¦ «Z[�eRb=] ¦ [d`iv°eFc�«Zuk`�_5]>§=��«'qT\�[d]�[s]w^�\5v�eRc�«Zu � ∆∈ � o W ��� �sW
��� c�q�` ¦ \'ukv°ehca«Zuk`w_ ¦ «=[d©�Wk¸.cfeRb

∂
���

∂
	�� o W

∂
���

∂
��� o `>uk^

∂
���

∂∆ � o �

QRe�qFb=«~\�_a^p�Z]�uk«keh]w^+eRb=`°e.`reOeRb=]¯^=`�eh] « ¦ [d]w^�\5v°eRc�«Zu�	! o W ����#"#� ≡����� `>u=^%eRb=`�e������	 �

`n�=�=[d«�`iv>b=]�q
$�%
%% &

&&�& '()'() ∆−
∆− ≡

`�q
∞→* �

��b=c�q���`>��]n[O^=]w`w_�q�¸.cfeFb ©�«Z[Reh`>_acfeT [dc�qF¹�qG«Zu=_4����.]wu=vw],W�[d]i^�\5v�eRca«=u+cau ]i§k��« qR\�[d].e±«
`nu%`i^k�Z]>[rq´] ¦ `wv�eh«Z[-` ¦R¦ ]�v�edq	©�«=[±eh`n_ c�eT [d`°eh],qM�= ©�«�^Zc ¦ �cau=®�eRb=]�[d]w_a`°ehc4��]�[dc±qh¹"« ¦ ^=]w`�eRb'�
³�]�e+,�#".-0/��¬�Z]MeRb=]	©�«=[Teh`>_acfeR�[d`°eh]	«~�'qs]>[T�Z]w^�`°e�`>®�]1/���] ¦ «Z[s]MeRb=]U[s]w^�\5v°eRca«=u=W�vw«=©	��«'qd],^
« ¦ «=u=] ��`>[Re¨` ¦T¦ ]wv°eh]i^ �= eRb=] [d]i^�\5v°eRca«=u `�uk^ `wu�«�eRb=]>[ ��`n[±ePcau=^�]>��]wu=^=]wu,e¨« ¦ eRbk]
[s]w^�\5v°eRca«=u��

+2�3".-0/4�5��+768�#".-0/���95+2:;�#".-0/�� �TY
�
¸-b=]n[d]

� +76<�3".-=/�� c�q�eRb=]�^=]w`�eRb�[d`°eh]�`°eK`>®�]>/ ¦ «=[�vi`°\�qd]�q$^=c4[´]wv>eR_4+_tcau=¹�]w^¼eh«�eRb=] ¦ `wv°eh«=[Ic u
��\5],qTeRca«=u=W

� +2:;�#".-0/��	c�q�eRbk]O^=]w`°eRb	[d`reh]O`rel`>®�]5/ ¦ «=[�\�u~[d]w_a`°eh]i^¬vi`°\�qd]�q��



�

��«+©�`>¹�]	eRb=c±qG^=c±qReFcau�v°eRc�«Zu¯vw_t]w`>[s]>[dW�cfeOqFbk«k\5_a^ ��]�[d]w©�]w©	��]>[s]w^ eRb=`�e$`wvwvwct^=]wu�eh`w_�^=]w`�eRb'qdW
¦ «=[�cau�qReh`>u=v,]wWO`>[s]�u=«�e¬` ¦T¦ ]iv°eh]w^p�= `�[d]i^�\5v°eRca«=u cau ]°§=��«'qT\�[s]�eR«¨v>b=]w©�ctvw`w_�qdW�uk«Z[¼`>[d]
^=]i`°eRb�q$^�\5]Ueh«+«�vwv°\���`reRca«=u=`w_2_a=DFcau�^�\ vw]w^ vw`wu�vw]>[rq$` ¦F¦ ],v°eh]w^��=¯qd` ¦ ]�eT ct©¬�=[s«k�Z]�©�]wu�edq$c2u
[s«�`w^:c u ¦ [d`�qReR[T\5v°e�\k[d]�q����

��b=]%[d]w_a]>�Z`�u,e¼^=]w`°eRb [d`reh] 	��]w`>[´q ` ¦ eh]>[�ca©¬��_t]w©�]wu,eh`°eRca«=u « ¦ eRbk]%��«Z_actv> �Z`>[dct]kq
`ivwvw«=[d^~cau~®	eR« �����	��n�

�������
����� ���	�

�	��
� ��

=
� m �

Q±e�¸-ca_ _���`>[F ¦ [d«=© +76<�3".-=/��U¸	bk]wu 	! o eR« ���������� ���	�
�	� ��

∆− ¸	bk]wu
∞→� �

� ¼^=] ¦ c u�cfehca«=u=W�^=]w`°eRb�qI^�\5]Me±«¼\�u [d]w_a`°eh]w^�vw`�\�qd]�qK`>[d]	v,«=u�qdca^�]>[d]w^�uk«ke�e±«¼�Z]	` ¦T¦ ],v°eh]w^
�=�eRb=]�b=]w`w_fehb ¦ `iv°eh«Z[�� +2:;��	0-=/�� ≡+2:;�#".-0/�� ¦ «=[I`w_2_ 	T�~�.]�ukvw]wW�eRb=]Ue±«�eh`>_l^=]w`°eRb�[s`°eh]	`°e�`>®�]�/
`nu=^ 	�=]i`>[�q�` ¦ eh]>[�eRbk]�[d]w^�\5v°eRca«=u�c2qn�

+,��	0-=/��� +�68�
	=-0/���9+,:.�3".-=/�� � ¡ �

�����! #"$�% #"$��&('$)��*"$��+-,('$.�/%01&2 #&435&6.�'879"$09';:<35=>�@?
��«½v>bk`>[d`wv°eh]n[Fc�!,] `ivwv°\�[d`°eh]w_4 eRb=]%¸�`> ��� ��	 ����`n[ c�]kq´W	c���]~�IeRb=] qdb=`>��]P« ¦�¦ \'ukv°eFc�«Zu �lW
[s] ��\'c¾[d]�q-]>§~eh]>u�qdc��5] c u ¦ «=[d©�`°eFc�«Zu `wu=^ ` _a]wu~®~eRb~ «~��q´]>[T�Z`°ehca«Zu¯��]>[dca«�^=WA¸-b=cavwb ]i§k��_t`wcau�q
eRbk]¬qdvi`>[dvwcfeR�« ¦ `i�Z`wc2_t`>��_2]�]>��ca^�]w©¬c�«�_a«=®�ctv,`w_�^�`�eh`~�=L½u�«�eh]°¸-«Z[�eRb~¼]>§�vw]>�~ehca«=u�c�q�eRb=]-v�`,q´]
« ¦ qd©�«=¹�c u=® vw]�q�qd`�eRca«ZukW ¦ «=[�¸-b=ctvwb(©�`�u~ qTe�\5^~ct]�qPcau=^=ctvw`°eh]µeRb=`�e¯©�«=[Teh`>_acfeR `�©.«�u=®
¦ «=[d©�]>[¯qd©�«=¹�]>[rq `>�=�=[s«�`wvnb=]~q�eRb=]"_t]>�5]�_-« ¦ _ c ¦ ]w_a«�u~® uk«ZukD qd©�«=¹�]>[rq ` ¦ eh]>[ `µqd©�«=¹�cau�®
vi]�qrqs`°eFc�«Zu�eFca©�]	« ¦O�no eh« Y o =],`>[´q � qs]w] ¦ «Z[Icau�qReh`>u=v,]M²-`°¸¬`wvwb=c�]�e�`>_aW �n¢=¢=m ¥ S.«Z_a_l]°e�`w_���W
�n¢=¢~¡ «Z[O³�] ¦R¦ «�u=^~[sg ]°eM`>_���W�Y o=o Y
��� 	 b=]wu"qTe�\5^~=cau=®P]w©�c±q�qdc�«�u�q ¦ [d«�©»uk«ZukDT[d«�`w^%^=ca]�qs]�_
]nu~®�c u�]~qsWAeRb=]���C¯H�VlL �RY o=o~¡ �¬qR\�®=®�]�qTedq�eRbk`°eOY o � « ¦ eRb=] ©.«Z[Teh`n_ c�eT¯[s]w^�\5v°ehca«Zu'q-©�`�
«�vwv°\�[$cau eRbk] ¦ ca[rqTeIk],`>[dW�� o�� ©�`>+�Z] qF�=[d]w`i^+] ��\5`w_2_a¯«~��]>[IeRb=]�u�]>§~e ¦ «k\�[�k]w`>[�qsW�`>u�^
eRbk]�[d]>©�`wcau�c u=® m=o�� ©�`>	�5]UqF�=[s]w`w^�] ��\5`w_a_ �«~��]>[�eRbk]�u=]>§~e � �Ok]w`>[rq��

	 ]��=[d]�qs]�u,eG` qdc ©���_t]�®�]�uk]>[d`w_�`>�=�=[d«�`wv>b eh«�vnb=`>[d`iv°eh]>[dc�!,]7�"��] ¦ «=[d]�vw«=u�qdct^=]>[dcau=®
��«'qrqdc4��_t]O]>§~eh]>u'qdc�«�u�q���³�ca®�b�e�¸.«=«�^ � EU_a`wu�e !�� �n¢=¢ ����]kqReRca©�`�eh]O`M©�«=[Teh`w_acfeR�[dc±qh¹ ¦ \'ukv°ehca«Zu
�Z`~qd]w^ «=uµeRb=]"©�]°eh`"`>uk`w_ 'qdc�q « ¦ qs]>�5]�u qTe�\5^~ct]�q « ¦ ®�c4��c u=® \��½qd©�«=¹�cau ®�WU`wu ca©¬��`iv°e



�

vnb=`>[d`iv°eh]>[dc�!,]w^��=�cau'qReh`>u�eh`>u�]i«k\�q�`wu=^�vw«�©	��_t]°eh]M[dc2qh¹�[d]w©�«~��`w_R��H �'� � � ��c2qK^=]>[dc��Z]w^ ¦ [d«'©
eRbk]wc4[�[dc2qF¹ ¦ \'ukv°eFc�«ZukW�`>uk^	�=[d]�qd]wu,edq�`�®�]>u=]n[d`w_'] ��\5`�eFca«=u ¦ «=[�qT\5v>b.`�u�ca©��'`iv°e��

������������
τ

�	
		
	�	
	 ���
−×−=

� � �

¸-b=]n[d]
� 	�c±qleRb=]�eRca©�]Mcau	�]w`n[rq�qdcau�vw]�eRb=]O]�§=��«'qT\�[d]�¸.`�q�qReh«Z�=��]n^=W
� ����� � ^=]>u=«�eh],q eRbk]p[s]�_�`°eFc4�Z]p[dc�qF¹ « ¦ `wu ca©���`,v°ehDT[d]n_a`>eh]w^ ca_2_au�]�q�q ¦ «Z[�eRb=«'qd]"u=«�e

]�§=��«'qd]w^UeR«UeRbk]�c ©���`wv�e ���=�^=] ¦ cau�cfeFc�«Zu ����� � ≡ � �dW

� ��� � ≡ ���7�#"#��^=]>uk«�eh]�q�eRb=]U[d]w_a`�eFc4��]:[ c�qh¹ « ¦ `wu�ca©���`wv°ehDT[d]n_2`�eh]w^�ca_2_au�]~qrq���] ¦ «=[d]MeRbk]
ct©���`wv°eXvw]w`�qs]�q ��	� o �dW

� τ c�q�eRb=]UeFca©�]�vi«Zu�qTeh`>u,e �Fcau Z]w`>[rq �$« ¦ eRbk]�]>§=��«=u=]wu,eFca`w_ ¦ \'ukv°ehca«ZukW�`�q�qR\'©�]w^�eh« �Z]
ct_2_au�]�q�qsDF^=]>��]wu=^=]wu�e´�

��b=] ]�qTehca©�`°eh]�q¼« ¦ τ ^=c ¦F¦ ]>[�caupeRb�]%_acfeh]>[s`°e�\�[d]%^=]n��]>u�^Zcau ® «Zu"eRb=]%ct_2_au�]�q�q¼vw«=u'qdca^�]n[d]w^'�
³�c4®�b�e�¸.«=«�^ � EU_t`wu�e ! � �n¢=¢ ����«~�~eh`>cau � � ¡P¦ «Z[�qTeR[h«Z¹k]+`wu=^ � � �p¦ «=[�`wv�\=eh]�©	k«�vw`>[d^=c�`,_
cau ¦ `n[dv°eRca«=u=W'³�]>¹�qs]w_2_ �TY o=o=o �OqT\�®=®�]�qRedq���]°e�¸.]w]wu ¡ � m `nu=^ � ��� ¦ «=[�_f\5u~® vw`wu=vw]n[dW�`>uk^¼S.«�_t_
]�e-`>_�� � �n¢=¢~¡ �U�Z]°e�¸�]i]>u �no `wu=^ � � ¦ «=[Me±«�eh`>_I]>§�vw]~q´q�[Fc�qF¹����Abk]+u=]>®�`°ehc4��]+]>§k��«Zuk]�u,eFct`,_
¦ \5u=v°ehca«=u cau H �'���d� � c2q `w_�qd« ¦ «k\�uk^ e±« ¦ cfe `w^=] ��\5`°eh]w_4 ^=]wvw`> ��bk]wu=«�©�]wu�`µcau «~eRb=]>[
^=c2q´vwc4��_2cau�]~q��F]~� ®����=b~'qdctv�qsWX��ca«�_a«Z®=��a�a� �dW�`>u=^+c�q:b=]>[d]�\'uk^=]>[:vw«=u�qdct^=]>[d]w^¯`~q��5]wu=vwb=©�`>[F¹����
�.«~¸�]°�Z]>[dW eRb=] ^Zc4[s]wv°e"e�[s`>u�qh��« qdcfehca«=u « ¦ eRbk] qd©�«=¹�cau=® vw]~q´qd`°ehca«=u [d]�qR\'_�erqPeh« «�eRb=]>[
vi«Zu,eh]°§~edq�[d`>c�qs]�qI^=c ¦F¦ ctv°\5_feFct]�q�^�\5]�eh«�^~c ¦F¦ ]n[d]wu=vw]�q�cau `>®']nu�edq �T®�`�q��'q�� ��`>[Tehcav°\5_2`�eh]U©�`°e�eh]>[ �dW
��c�«Z¹�cau�]°eFc�v�qdW���ca«�`wvwv�\'©	\5_2`�eFca«=u=Wl]°§=��«'qT\�[s].��`�eRb�¸.`i5qdW�eh`>[h®�]�e�«~[F®�`nu�qdW�©.`>®�u=c�e�\5^=]¬« ¦ eRbk]
[s]w^�\5v°eRca«=uµcauP]>§=��«'qT\�[s]~�a� �a� � qs]w] ¦ «Z[�cau'qTeh`>ukvw] eRb=]¯^=]>��`°eh]¯«=uP`>�=��_��cau=® qd©�«=¹�cau=®;�R_f\5u=®
vi`>u�vw]>[ ¦ \'ukv°eFc�«Zu�q�eh«+`>[rqs]>u=cav ����_t`w^=^=]>[$vw`wukv�]n[dW �¼C H�V�L:W�Y o=o�� ���ZH��=ca^=]w©�ca«�_�«Z®�ctvw`w_�^=`°eh`
qh��]wvwc ¦ ctv¬eh« eRb=]�ca©���`,v°ehDT[d]>_�`°eh]w^+ca_2_au�]~qrq:`°eGqTeh`>¹�]�qFb=«~\5_a^ eRb�\lq��Z] ¦ `>��«~\�[d]w^ `�uk^=W�`°e�eRbk]
_t]w`~qRehW�`Oqd]>u�qdcfeFc4�5cfeR�`wu=`w_ 5qdc±qA«ZuUeRbk]���`w_4\5]O« ¦ τ qdbk«k\5_a^.�Z]Ovw`>[F[dca]i^¬«~\~e´�

jlca®~\�[d] � cau=^=c2vi`°eh]�q�bk«k¸£eRb=]:[d]>_t`°eRc4�5]U[dc2qF¹	��� ��	 �I^=]iv>[F]i`�qd]�q�¸�cfehb¬eRca©�]	`,vwvw«=[d^~cau=®
e±«¬H �'� � � �FW'©�«~��cau=® ¦ [s«�© ��� � e±«k¸.`>[d^	eRb=] ��� « ¦ uk«ZukDF]>§=��«'qd]w^ qR\��n¶´]wv�edq �����1 � �´���Abk]
[s]�qT\5_fedq$^=]>��]wu=^+qTeR[h«=u~®�_� «=u�eRb=]	��`w_4\5]�« ¦ τ W�`�q$cfe�eh`>¹=]�q$��=],`>[´q�eR« [d]i`wv>b	���1 � ¸	bk]�u

τ  � W~�~\=e�\��OeR« ¡ �Ok]w`>[rq�¸.b=]wu τ  �no �



¤

� jlc4®~\�[d] � `°��«~\=elb=]>[s] � �
QTe�qFbk«k\�_a^¬�5]:u=«~eh]w^UeRb=`°eA]>��c�^=]�©�ca«�_a«=®�c2vi`�_�qRe�\5^~ca]~q�vi«Z©��~\=eh]�eRb=] ��� � «=u�qT\��n¶r]iv°erq

]�§=��«'qd]w^UeR«UeRbk]O`w^���]>[´qd] ¦ `�v�eh«~[�\�u=^=]>[�vn«Zu�qdct^=]>[d`°eRca«=u	��] ¦ «=[d]�eRb=]Oca©¬��`iv°eXvw]w`�qs]�q��w��]nu�vw]wW
H �'��� � �¯qFbk«k\�_�^½«Zu=_4£`n�=��_a eh« eRb=c�q ��«=�~\5_a`°ehca«ZukW	]>§=��«'qd]w^ ¦ «=[ `°e _a]w`~qTe `�q+_�«�u~® `kq
[s] ��\'c¾[d]w^ ¦ «Z[�eRb=] ���»eR« [s]w`wv>b eRb=] ] ��\5ca_2c4��[dc4\'© � m=o k]w`>[rq¯c�q¯`P[d]w`�qs«Zu�`>��_t]p��`w_4\ ]
`ivwvw«=[d^~cau~®¬eh«¬jlc4®~\�[s] � �������Abk]M�=[s]�qd]>u,e ¦ [d`w©�]>¸�«=[F¹�c2qIvw«=u�qs] ��\5]wu�eh_4�u=«~eX`>�=�=[h«Z�=[Fc�`°eh]Ge±«
qRe�\5^��vwb=ct_2^�©�«=[Teh`>_acfeR=W ¦ «Z[�cau'qTeh`nu=vw]~�

L:_fehb=«~\�®=b `w^k�Z]>[�qd]�] ¦T¦ ],v°edq$«=u�b�]w`w_feFb�[s]�_t`°eh]i^¼e±«¼e±«k�Z`wvwvw«�qd©.«Z¹�]�`>[d]�«=u=_4+_a«�u~®�D
eh]n[F©(] ¦R¦ ]iv°edqdW'`i^���]>[rqs]U] ¦R¦ ]iv°edq�«Zu�b=]i`�_�eFb�`>[d]:c u�®�]wu=]n[r`w_5`U©�c4§ « ¦ qdb=«=[Te±D�eh]>[h©(`wu=^�_�«Zu ®�D
eh]n[F© ] ¦R¦ ]�v�edq���C=bk«Z[�eRD2eh]>[F© ] ¦F¦ ]wv°edq�¸�ca_2_X^Zc�q´`>�=��]i`>[$`�qUqs«=«Zu `,q�eRb=]�]>§k��« qR\�[d]UeR«�eRb=]	[Fc�qd¹
¦ `wv°eh«=[Ivw]i`�qd]�q�¸-b=c2_t]�_a«�u~®�D�eh]>[F© ] ¦T¦ ],v°edq�¸	ca_t_�]>��«�_4�Z]¬®=[d`w^�\5`w_a_ 5�5�Ab�]>[s] ¦ «=[d]wW�_a]°e�\�qOqF��_acfe
������� ���� � cau,eR« e�¸-«+��`>[�edqdW�¸-cfeRb ����� ^=]�uk«�eRcau~® eRbk] qdb=«=[±ehD2eh]°[h© ] ¦F¦ ]wv°edq �sc��f] ��_a],q�q�eRbk`�u
«=u=]	�]w`n[ �Oqdb=`>[d]�`wu=^ 	 ��� eRb=]�_a«�u ®�D±eh]>[F© ] ¦F¦ ]wv°edq �Fc���]~�'©�«Z[s]MeRb=`>u «=u�].Z]w`>[ �Oqdbk`>[d]~��Q u
«=[d^=]�[Me±«p¹�]i]>��eRbk] ¦ «=[d©U\5_2`�eFca«=u"`,q	®�]wu=]>[s`�_$`~q	��«'qrqdc4�5_t]wW�¸�]+vwbk«�«'qd]+`nu"]>§=��«=u=]wu�ehca`,_
^=]iv>[d]w`�qs] ¦ «=[���«�eRb.] ¦R¦ ],v°edq�`>uk^UH �'� � � ����]wvi«�©�]�q°�


������
�
� ��������

����� ���������
τ

−×+= �
=

� � �

@�«�eh]�eRb=`°e¼`>_a_�qdbk«Z[RehD�eh]�[F© ] ¦R¦ ]�v�edq ��c¾[Te�\5`w_ _a ^Zc�qd`n�=�']w`n[ ¸�c�eRb=c u «=u=]pZ]w`>[ «Zukv,]

τ "! ≤ " � � �

#%$'&)(+*-,�.0/1*2&)/434*-/1*657.0*8,)&)31*6&)31*-(+/19-,�31*-:;.0*8<=/1>@?6A0(+&)(CBD(=>@/FEG31A6/IH�BJ.K,ML
j�«Z[ ©.`�u~ [dc±qh¹ ¦ `wv°eh«=[rqsW�`���`°eh]>©.]�u,eP��«Z_actv> vw«=u'qTeR[s`�cau,edq «=[peh]wvnb~u=ctvw`w_ vw«Zu'qReR[d`>cau�edq
�=[s]wvw_f\5^=] cau'qTeh`nu�eh`wu=]w«~\�q `>uk^ vw«�©	��_t]°eh] ]>§=��«'qT\�[s] [s]w^�\5v°eRca«=u'��H�§Z`�©���_t]�q « ¦ qT\5v�b
��«=_actv�ct]�q¼`>[d]+eRb=]%cau�eR[s«�^�\5vreRca«=u « ¦�¦ c2_feh]n[rq¬eRbk`°e�[d]i^�\5v>]%cau=^�\�qReR[dca`w_:`�uk^ vw`>[¼]w©¬c�q�qdca«�u�q´W
eRbk«Z[h«~\�®=b �Z`wvwvwcau�`°eFc�«Zu vi`�©���`wca®�u�qdW `w_tvw«=b=«�_ «=[»eR«~��`wvwvi« �=[s]°��]wu�ehca«=u ��«�_ ctvwct]~qdW
[s]>®~\'_�`°eFc�«Zu�q�vi«Zukvw]>[du=cau~®�]>§k��« qR\�[d]�eR«UeR«~§�cav	qT\���qTeh`>ukv,]�q��a�a�~��b�\�qsWk¸.]Ovw«=u�qdct^=]>[�`O®=[d`w^�\5`,_
��«=_actvi « ¦ ^�\�[d`°ehca«=uON$WUc���]~��eRb=`�e	eh`>¹�]�qPN k]w`>[rq�eh« `wvnb=c2]>�5]"` ¦ [d`wv°ehca«=u=`w_:��]>[dvw]wu�eh`n®�]
[s]w^�\5v°eRca«=u ∆∈ � o W ��� � � ]w_a«~¸.W ¸.]¬vi«Zu�qdc2^=]n[KeRbk] qdct©¬��_�],qTeKvw`�qd]�« ¦ `¬_2cau�]w`n[ _a¯^=]iv>[d]w`�qdcau�®
[s]w^�\5v°eRca«=u��=]w`wvwb��]w`>[sW'`>u�`w^=^=cfeFc�«Zuk`�_5[d]w^�\5v°eRca«=u�« ¦ ∆ � N «�viv°\�[rq�� 	 ]Uvw«=u�qs] ��\5]wu�eh_4�b�`>�Z]



¢

e±«	®�]>u=]>[s`�_ac ! ]�H �'� � � ��c4uUe�¸.«-¸.`>�q��
jlc4[�qTehW:c ¦ ¸�]Pvw«=u'qdct^=]>[+`nu cau�vw«�©	��_t]°eh]"[d]w^�\5v°eRca«=u

∆
� � W�eRb=]"[d]w_a`°ehc4��]"[ c�qh¹ ¸�ca_�_

`n�=�=[d«�`iv>bUBIB������
∆ ��� cauUeRb=]O_a«=u~®�[T\5u ¦ «�_a_a«k¸.c u ®	eRb=]Ou=]w®�`°eRc4��]O]>§=��«=u=]wu,eFca`w_=�5`°eRb��

�	�
����� � ������ �������� � �� ���������
τ

−×+= �
=

∆−∆−
�F���

C�]wvi«Zuk^=W.[s]�©.«k�Z`�_�« ¦ eRbk] ]>§=��«'qT\�[d] c�q¯u=«£_a«Zu ®�]>[ vw«=u�qdct^=]>[d]w^½cau'qTeh`>u,eh`>u=]i«k\�q��MQRe c±q
qR\��=��« qs]w^�eRb=`°eK`	[d]w^�\5vreRca«Zu « ¦

∆
¸.c _t_���]�`,vwb=c2]>�Z]w^ «~��]n[ N �]w`>[´q ¦ «�_t_a«~¸�cau=®+`�_2cau�]w`>[d_2

^=]iv>[d]w`�qdcau=® ��`°eRb �
∆
� N ]°��]n[s �]i`>[�	 ≤ N ���'��b=]�ca©¬��`,v°eK«=u�eRb=] ��� ¸	ca_2_��Z]	�=[d«Z�k«Z[�eRca«=u=`,_

e±«MeRb=]O^=]iv�_acau�]O^�\�[dcau~®	eRb=] N ¦ c4[�qRe�k]w`n[rqdW�`wu=^U¸�ca_2_ ¦ \5_2_a�`>�=��_ .` ¦ eh]>[+Nµk]w`>[´qn�
¸-b=]wu 	4� " W � �!#"�$�%$ & '()'() *+-,.�,* * // 011211�1

τ
−×+= 3

=
∆−∆−

¸-b=]wu 	4� � W 4
=

∆−
∆− 56789: −+−+= ;-<= <> >> ?? @AABBCBBCB D EFGEFG HIKJMLONHPNHPN

τ

Q
¸-b=]wu 	 ≤ N$W R R

= =

∆−
∆− STUVWX −+−+= Y�Z[ Z\

]^ \\ __ `abbccCcacCc d efegfeg hi�jMkOlhlhl
τ

¸-b=]wu 	 ≥ N$W m m
= +−=

∆−
∆− no

pqrs
−+= t�uv uw

x
yxz ww {{ |}~~�~�~�~ � ������� ���������

τ

¸-b=]n[d]���c2qA`�eRc ©�]Ocau�^Zctvw`°eh«=[´�
��b=]�®�]>u�]n[d`w_ ¦ «=[d©U\'_t`°ehca«=uU�5]wvw«�©�]�qn�

� �
= +−=

∆−
∆− ��

���� ������
−+= �-�� ��

�
��� �� ��  ¡£¢¥¤¦§§2§¨§2§ © ª«ª¬«ª¬ ®¯°±�²³° τ

� ¤ �

��b=c�q"]>§k�=[d]�q�qdca«�u vw`wu �Z] ®�]wu�]>[d`w_ac !~]i^ ¦ \�[ReRb=]>[%�= vnb=«�« qdcau~® `�q"©�`wu~ eh]>[d©�qµ´ `kq
[s] ��\'c¾[d]w^ eR« `wvwvw«~\�u�e ¦ «=[:] ¦T¦ ]wv°edqM«Zu+bk]w`w_fehb¯« ¦ ^Zc ¦F¦ ]>[´]>u,e�eRca©�]�vw«=u�qReh`�u,edq τ ¶ �'j�c¾®~\�[d]�Y
[s]>�=[d]�qs]>u�edq�eRb=]:]°�Z«�_f\=ehca«Zu�« ¦ �����4	 � ¦ «=[ τ ·-¸ � " � � `>u=^ τ ¹º¸ �¼»�� ½�¾¿À qTeh`>uk^Zcau ® ¦ «Z[�Y'� � « ¦
e±«�eh`>_5]i§Zvw]�q�q�[dc2qF¹�W5`�uk^�^=c ¦T¦ ]>[d]wu�el��`w_4\5]�q ¦ «=[�N:��jl«~[�c u'qReh`>u=vi]wWZeRb=]:]°§Zvw]~qrq�[d]w_a`°ehc4��]O[ c�qh¹�c±q
^=c4��ct^=]w^¼�=�e�¸.« ` ¦ eh]>[�Y�k],`>[rq ¦ «=[IN  � W5¸-b=]n[d]w`�qIcfe�eh`�¹�]�q �nm k],`>[rq�eR«�«~�~eh`>cau¬eRbk]¬qd`w©¼]



�no

[s]w^�\5v°eRca«=u�c ¦ N� �Y o �
� jlc4®~\�[d]�Y�`°��«~\=elb=]>[s] � �

��b=c�q¨` ¦R¦ ]�v�edqpeRbk]�[s`°eh]�qP« ¦ cau�v�ct^=]wu=vi] « ¦ eRb=]½[d]w_t]i�Z`wu�e"bk]w`w_fehb cau�^Zctvw`�eh«Z[rq¨`>uk^
eRbk]>[d] ¦ «=[d] eRbk] u�\5©	�5]>[P« ¦ �]i`>[rqPu=]wvi]kq´qd`>[F£eh«([d]w`>� ¦ \5_2_ b�]w`w_feFb£��]wu�] ¦ cfedq ¦ [d«�© `
[s]w^�\5v°eRca«=u½��«�_actvi5� 	 ] u�]w]i^ eh« e�[d`nu�q ¦ «=[ © vwb=`wu ®']~q c u£^=],`°eRb½[s`°eh]�q c u,eh«(` b=]w`w_feRb
cau�^=ctvw`°eh«=[FWl`>u=^�eRb=]>u cau�eh«+`	©�«=u=]�eh`>[F��5`w_f\ ]~�'��b=c�q�c�q$^=«=u=]¬cau�eRbk].uk]>§~e$qd]wv°ehca«=u=W'¸	b=ctv�b
�=[s]�qd]>u,edq�` ¦ [d`w©�]�¸�«=[F¹�qF��]wvwc ¦ c2v�eh«OeRb=]��=[h«k��_a]w© `°elb=`wu=^'�

���������
	���
� ��� ���
���
��������� ������������	������ !�"� #�� �����
���
�$�"�

#!	%	��&	%	��$�����

Qhu�«=[d^=]>[�e±«�`�qrqs]�qrq�¸�b�]�eRb=]>[�c�e�c2qI]wvi«Zuk«�©�c2vi`�_t_ ¼] ¦T¦ c2vwc�]>u�eleR«�ca©���_t]w©�]�u,e�`O®�c4�Z]�u��~\���_2c�v
��«=_actvikW'cfedq���]wuk] ¦ cfedq�©.\lqTe��Z]Ovw«�©	��`>[s]w^Ueh«¬cfedq�vi« qRedq��wL vw«'qTehD±�Z]�uk] ¦ cfeX`wu�`w_ 5qdc±qX®']wu=]n[d`w_ _2
vi«Z©	��`n[d]~q�eRbk] ¦ \=e�\�[d]�^Zc�qsvw«k\�u,eh]w^+vw«'qTedqG`>uk^ eRb=]���]wu�] ¦ c�edqO« ¦ `���«�_ac2v> �rqd]w]�EM[d`w©�_2ctvwb=W
�n¢=¢=o «Z[I³�`ik`>[s^ � E:_2`wc�qTeh]n[dW �n¢=¢~¡¯¦ «Z[G`¬®�]wu=]>[s`�_�«~��]n[s��ct]°¸�����LU_�eRb=«~\�®=b+[d]w^�\5v°eRc�«Zu¯c2u
eRbk]+_a]>��]w_$« ¦ ]>§=��«'qT\�[d] ®�]nu=]>[d`�eh]�q	b�]w`w_feRb"ct©��=[d«k�Z]w©�]>u,edqU��«~eRb"cau�eh]>[h© q.« ¦ ©�«=[Teh`w_acfeF
`nu=^%©�«=[F��c2^=cfeRkWKcau¯eRb=c±q-��`>��]>[O¸�] `>[d] «Zu=_a"cau�eh]>[s]�qTeh]w^%cau¯eRb=] v�bk`w_2_t]wu~®�]+« ¦ �=[d«=��]>[d_ 
`,qrqd]~q´qdc u=®	eRbk]���]wu�] ¦ cfedql¸�cfehb	[d]�qh��]wv°e'e±«¬©�«=[±eh`n_ c�eT5�

'�(*),+.-%+.-%/�021%(�3%4*57698:(<;=5>)?;@(<A7B�CD4E+.-%/�F%(<GH4*(<A�BI(�+:-J;@5�4"02AK8:+L0NM

Qhu�qd« ¦ `>[I`�qK«k\�[I`nc © c�q�eh«¬eh`>¹�]Ucau,eh« `wviv>«~\�u�eleRb=] �iv,]�q�qd`°eRc�«Zu�_t`>® �,W�`	^~=u=`w©�c2v�qd]°e�eRcau~® cTq
[s] ��\'c¾[d]w^'� �X¸-«�`>�=�=[F«�`wv>bk]�q�`>[s]���« q´qFc4��_t]~�

��b=] ¦ ca[rqTe$`n�=�=[d«�`iv>b+vi«Zu�qdc±qRedqOcau ¦ «�v°\�qdcau=®¯«=u�eRb=]�u�\5©	�5]>[O« ¦ ^�]w`°eRb�qO`>��«�ca^=]w^=W�`
vi«Z©�©�«�u vi«Zukvw]>�~eIcau ]wu~��ca[d«Zu=©�]wu�eh`w_l]wvw«=u=«�©¬ctv�q���QTe�[s`�ctqd]~q$vw]>[Teh`wcau c±q´qT\ ]�q�¸�b=ctvwb uk]w],^
e±«U��]O^=]w`w_fe�¸�cfeRb5�

jlc4[�qRehW5e±« `,qrqd],qrq�eRb=]	��]wu=] ¦ cfe´q�cau�eh]>[F©�q$« ¦ u�\5©	�5]>[$« ¦ ^=]w`°eRb�q$`���«�ca^=]i^ c�q$D�cau+qd«�©.]
vi`�qd]�qsDMuk«keG`>�=�=[s«Z� [Fca`°eh]wW�qdcau�vw]¬eRb=c�q	u,\'©	�5]>[:vw`wu=uk«keG`w_f¸.`i5qU�Z] ^=]°eh]n[ ©�cau�]w^¯vw«=[F[d]wv�eR_ 
¦ [s«�© ]>��c2^�]w©�ca«�_a«=®�ctvw`w_�qRe�\5^Zc�]�q�� q´]w] ¦ «=[Ucau'qTeh`nu=vw]�B:`°��_tW�Y o=o=m W ¦ «=[:vw`>[d^=ca«�DT�~\�_a©�«�u=`n[ 
©.«Z[Teh`n_ c�eT�^�\5]�e±«�`>c¾[���«Z_a_4\=eFc�«Zu�]�§=��«'qT\�[d]����



�=�

��b=c�qIc±q ¦ \�[TeRbk]>[Ivw«�©-��_tc2vi`°eh]w^��=�eRb=] ¦ `wv°e�eRbk`°e�^=]w`°eRb�q$`°e2eR[Fc4� \=eh`°��_t]Meh« `nu�`w^~��]>[´q´]
] ¦R¦ ]iv°e «=u b=]w`w_fehb½`>[s]µ« ¦ eh]>u½`,q�qd]�q�qs]w^ �= vw«Zu'qdct^=]>[dcau~® eRb=]P^Zc ¦F¦ ]>[d]wu=vw]"��]°e�¸.]w]wu eRb�]
u,\'©	�5]>[.« ¦ ^=]w`�eRb�q�«~�'qs]>[F��]w^"cau"` ��«=�~\5_a`°ehca«Zu ]>§=��«'qd]w^�e±«µ`�®=c4�5]�u"_�]i�Z]w_�« ¦ `w^~��]>[´q´]
]nu~��c [s«Zu=©�]wu�eh`w_ ¦ `wv°eh«=[rq�`>uk^-eRbk]�u�\5©	�5]>[�« ¦ ^=]w`�eRb�q�eRbk`°e�¸-«k\�_a^�«�vwv°\�[�cau�`�uk«ZukDF]>§=��«'qd],^
��«=�~\�_a`°ehca«=u'������b=c±q�c�q�cau�vw«=[F[d]iv°e�¸	bk]>u�_a«=u~®�D�eh]>[d©£] ¦R¦ ]~v°edq�`n[d]Mcau~�Z«�_4��]w^ ¦ «Z[�e�¸.«¬[d]i`�qd«=u�q��
jlc4[�qRehW�eRbk]¯vw]~qrqd`�eFca«=uP_2`w® ¦ `wv°eh«~[�c2q�c ®�u=«=[d]w^P`w_feRb=«~\�®=b%eRb=] ^=]wv>[d]i`kqs]�cau ������¸.c2_2_Ouk«ke
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©�`>§�c2©	\5© u�\5©.�5]n[�« ¦ ^=],`°eRb�q�`>�Z«�ca^=]w^	¸�b�]wu τ ¹º¸ � "���eRb=]U©�`>§�ct©.\5© c�q�[s]w`wvwb=]w^�cau�eRb�]
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