
���������
	�� 	���	�� �
����������� ��� �����
�����������
���������
��	��

���! #"%$'&�()&�"*&�() +$-,.�! #"%/0()1-�#"%2�(.3�4-5�"� #6
7-/0$-8#3�&�(
9;:<�=?>@<BADC�EGF�H*I�J :K

L <�EGI�H*MN<O<
P%> Q L�R A�<
J%SUTV<�EGI�TV<�EGQ L K <OQ J*W R MGTV<�EGQ L K�X%Y L�R J R TZQ@= L�R
[�P%MN\BA
J%]'W0< L F%> EN<Z^_<�[G<
MG` L�R A K F%J%Q A�I�MN[�Q E K

a Q P R A :<Vb�c�< X*d�e b e�eZf MGJ R
[�EGF�H*I�J K�g I�= R J+h TiF%J%Qjh =?`

kmln3�&�5�"%2
&�oqp <�E RZL MN\�E L \iP R `�J�\
T L <ZH*Q@[ L F*EGF�r�I�J%s L EGI�MGSUW R MGTV<
> Q ` R A�<�EGI�> J%St<�[�P#I L E K R�u I�=?J%s
P%vGQ r�] TV<
J
w*=Nx L MGQ EGS�MGQ ]nP R r�TiFy[�P%MN<BA�I�H*> J R [�EU<DH*I�T R J�[�EGMGF�r�IUr�IZJ�<zP%vG] L >@<�H*F{H%<
J%sZ`OP%vG] r�Ti|
W K `�Q@= L w*=Nx R [ R�u

} 6�~��i8�5�7-3�o!p <�� X Q J�= R TZI X W0<
Q MGJ%I�[G[ X r�F�[�EGQ@=?I X I���F%Q E K h
�+�U��� /0"%3�3�()1n2�"*&�(08#$�on�O���Z�_�UR A�I�MGJ%TZI�J�Et� R > Q@= K <
J�H;�.I���F%>@<�EGQ R J X'��� c ��p <�� a <B� X'Y�d b �_� Q@[G=�<
>n� R > Q@= K'�
��F u > Q@= Y �*P#I�J�H*Q EGF%MGI�[ Xn� J
A�I�[�EGTZI�J�E X <
J�H � Q J�<
J�=?I � p <��%<�EGQ R J Xn� b �m� Y�� =?Q I�J�= K'��� P*EGQ TV<
> p <��%<�EGQ R J X�� � � �
C R =?Q@<
>+� R MGTV[.<
J�H�C R =?Q@<
>n ¡<
P%Q EN<
> � C R =?Q@<
>+�¢I?E�� R M L [ X
�Zl�6
2�$-£i5�8#¤
 #"%¥-"!o � R r�I�T¦[�P%MN<BA�I�H*> J R [�E R H*A R `�I�J
w R Ht[�> R A�<§P%MN<BA
w X [�P%MN\BA
J
w X [+A
w
`�J�<
T K r�I�H*J�< L M R A
J
w X P%vG] Tiw X
r�I�H*J�< L AZTZMN<BA
J%] T¨[�T K [�> F�r�H R F�=?] u I�` R�L > Q Lz© Q F�[�EGF�[ X A�I�MGF�[�<§r�I�H*J�< LZR P�< L > I�A�S�x R X H*I?�
EGI�M X r�I�r�I�H*J R `�IU[�> R A X
ª <�[�E R P R F%«�] A�<
J
w*=NxyA¬<
MG��F%TZI�J�EGI�=NxyP R > Q EGQ@= L w*=Nx�[�EGMN<
J X J%I u#R
­ EGQ X L H R r�IDP R F%«�] A�<�r�]¡[�IzH R TZJ%] A�<�r�] X «�IzJ%I�TV\
«�\�H*J
wmA
w
`�J�<
T X <
> I�«�I�H R�u vGIt`�J%]jh p < L J�<
P%vG] L >@<�Hzx R A R vG] ®¯> Q![�I R [�P%MN<BA�I�H*> Q A�SUH%<
J%Q X vGI ª J%] L J%I�P%vGI�H*P R�L >@\�H%\ X «�I
u K `�P R «�<�H%<BA L FD[�P%MN<BA�I�H*> J R [�EGQ u I�`�P%M R [�EGvGI�H*J%sUP%> K J
F%> K J%s�r�< L S L A�<
J�EGQ EN<�EGQ A
J%] L�R J�[�I L A�I�J�=?IU<O`�\BA�<
` L K h

9 L F%> EGF%MGJ%sZ[�P R > I ª I�J�[ L S�T L�R J�EGI?�
EGF;A�J%s�TZ«Zx R H*>@\
TZI�EGI�J�E R P R r�I�T°H*Q@[ L F*E R A�<�E X TV\D[�> R A R [�P%MN<BA�I�H*> Q A
w
H*A�s L�R J R EN<�=?I X `�J%Q@=Nx%«tP%MGA
J%] X r�I�TZI?EN<�W K `�Q@= L \ ª Q!EGI R > R ��Q@= L \i<ZH*MGF%x�\±r�I�P�[ K =Nx R > R ��Q@= L \%h

p < L [�EN<
M R `�\ L�R J%J%]�P R r�I�T²[�P%MN<BA�I�H*> J R [�E�`Vx%I u MGI�r�[ L S�x R�L�R vGI�J%Im[�®³H
® L r�I R H*A R `�I�JyP�<�EGMGJ%s R H¬<
MN< u [ L S�x R
L�R vGI�J%I�[VA
w
`�J�<
TZI�T u w�EmF%P%vG] TZJ
w�h 9 I_[�EN<
M R `�\ L�R J%J%]§P R H R�u s R `�J�< ª F�r�I�E R X = R r�I_P%vG] TZS X P#I�A
J%S X [�P%MN\BA
J%S X
A{J%I�r�[�EN<
MN´�]@=NxµH R�u \�=NxyJ%I�r�P%MGA�ImA�Iz[�T K [�> F¬=�EGQ X P R `�H*s�r�Q¡A�Iz[�T K [�> FyA K x R A�s�J%]�P%vGQ r�<�E�w
T L MGQ EGS�MGQ ] T·¶¸E R r�[ R FyE K
^ R r�«�]@´ R A K [�P%MN<BA�I�H*> Q A�S¢A�\
x K a A ��¹ X ��d%�
º E±b�» X � »�¼�`�I�r�TZS�J�<iP�< L A�IU[�T K [�> FzP%MN\BA
J%] T�¶ º E � d%X ��� h b e ¼�h 9 E R T�E R
[�T K [�> FZr�IO[�P%MN<BA�I�H*> J R [�E¢P%vGQ `�J�\BA�\
J�<OQqJ%I�«�Q A
w
T½P%vGI�H*TZs?EG|%T½P R�L F�H�A K x R A
F�r�]-H%<
J
w
T¾P R «�<�H%<BA L |%T¿¶0=?I�[�EN<tr�I
[�P%MN<BA�I�H*> Q A�\ X P R�L F�Hzr�Im[G=Nx
|�H*J�\�¼�h+À�< L�R J%I�r�A K ´G´�] L MGQ EGS�MGQ F%T�r�Itr�Q « R H{H R�u K ^ R r�«�]@´ R A K u MN\
J�<zA
|%> I f R x�<%h+À�]
H*I?Á�J R A�<
J
w�[�EN<BA.r�I.J%s L H K =Nx�\
P�\
J±r�< L�R J%I�H R [G<
«�Q EGI�> J
w�Â?  R « X Ti|%«�I u w�E ª > R A�s L P%vGI�H u#R x%I�TÃ[�P%MN<BA�I�H*> Q A
w%ÄBÅ±À u h
c X b X r�Q J�H K J%Q L�R > Q A'Æ+ÂNÀ�[�I�T�[�P%MN<BA�I�H*> Q A
wO< u I�`�Ç%x R J%J
w�h Å�À u h � b X ctÈÉTZQ T R =Nx R H*I�T�[�P%MN<BA�I�H*> Q A
wi`�H*I±J%I�J%]#E R EGS�« X
= R J%I�A
Q J%J
w�h � <V[�P%MN<BA�I�H*> J R [�E�r�IiÊ u MN<
x�\
T R A
Q+P R ª ] EN\
J R X «�I�F%A�s�vGQ >+A f R «�]q`�<�[�> ] u I�J%] X � J+h � » X � d h�C
P%MN<BA�I�H*> Q A
w
r�IVP%vGI�H*I�A*´�] TË[G\
T f R «�]�`�\ L�R J+ÆqÌ-h ����¹ X Í h d b*h Í » X � Í bZ<zEN< L X r�< L�R P R r�I�TËQ F�[�EGQ EGQ@<�Fµ ¡Î.[G<
MN<D<_ �Q@=?I�M R J�<zTV\�Q
A
w
`�J�<
T½[�x R A
] A�<BA R [�E¢<m[�> Q E R A�\
J%]jh Y `�I�=Nx%Q I�> ��� X »B® ¹ Æ#C
P%MN<BA�I�H*> Q A
w�r�I ª > R A�s L X L EGI�MGw�[�IiJ%I�P R [ L A
MGÏ
F�r�I�T R H*>@<
TZQ X
=?Q ` R > R «�[�EGA
] T X Ç*EGQ@[ L I�T¨<�> Q@=Nx
A R F X r�I�J%«±[�P%MN<BA�I�H*> Q A�s.[ R F�H*] X A
MN<�=?]%`�<�[�EN<BA�I�J%S§A�s�=?Q X F�H*] > ]'=Nx%> I u <t>@< ª J%S�TiF X R�u > S L \
J�<
x%S�x R . . . L H R =Nx R H*]!AzF�[�EN<
J R A�I�J%]@=Nx u#R «�]@=Nx X [ R F�H*|ir�I�x R [�I R [�EGvG] x�\Z< ª Q J%]!E R X = R «¡r�I�[�E¢P%MN<BA�S�x R h0Â9 J R A�S�TÃ`�\ L�R J%s�r�I¢E R H*Q L <
Q R [ K J%S X L EGI�MGSUH%\
> I.EGMN<
J�[G=?I�J�H*F�r�IU[�EN<
M R `�\ L�R J%J%]%[�I�H%\ L \%h�À�I�H*J�< L r�I R�u#R x�<�=?F�r�I
vGI�= L w
T�=Nx�\
P�\
J%] TÐ[�P%MN<BA�I�H*> J R [�EGQ*ÈÑr�I�H*J%St`�I ª E K v§=�EGJ R [�EG]�¶)M R `�F%T X F%TZ] MGJ%s�J R [�E X [�P%MN<BA�I�H*> J R [�E¡<O[�EN<�EGI ª J R [�E�¼ X
<
> IU`�I�r�TZS�J�<Z[�P%MN<BA�I�H*> J R [�E§=Nx�\
P#I�r�< L�R H%<
M¡E R TiF X L H R P R J%]'E R F%«�]�¶0^�E±» X d%�*d%X ��� ¼�< ª <�[�E R F%P R ` R MGÏ
F�r�IUJ�<±r�I�r�]
[�EGs�«�] L F%P#I�= L�R FiT K [�> ]*P R =Nx R P%Q EGI�> J R FiP R H%[�EN<�EGF X r�< L�R J�<
P%vG] L >@<�H�A�P%vG] u s�x
F R H*s�> J%]@=?]@=NxOJ�<UA
Q J%Q@=?Q+¶0^�E¡b e%X � h � d ¼ X
L EGI�MGw
TÒr�I�M R `�H*s�> R A�\
J�< R H*TZs�J�<OAzM R `�P R MGFD[¡EG] T X = RZR J%Q+P#|%A R H*J%s�TZs�> Q!`�<V[�P%MN<BA�I�H*> Q A�S�h

p MN<�H*Q ª J%] X P%M R E R «�IUP%vGI�r�<�E�wV`�A K L I�TÓ<i` L F�´�I�J R [�EG] X r�ItM R A
J%s�«UP�[ K =Nx R > R ��Q@= L wV<�[�P#I L E.P R r�TiF�[�P%MN<BA�I�H*> J R [�E�h
p < L J�<
P%vG] L >@<�Hm`�H%\iJ%I u#R J%I�`�H%\O[�IUJ�\
TÓ[�P%MN<BA�I�H*> Q A�S±`�> R H*s�r�|%TÓ[�I L <�E¡MGF L F X J%I u#R r�It`�<BA
] MN<�E§H R A�s�`�I�J%] X P R H*> I
E R x R X `�H%<Ur�[�TZI�[�Q!J�<OE R `�A K L > Q!J%I u#R J%I�h�� R�L F�H R A*´�I�TÐ`�< ª J%I�TZI R P%M R�u > S�TiFDF%A�<
« R A�<�E¡P R J%s L F�H�H*|�[�> I�H*J%s�r�Q
[ L�R J ª ] TZI�F�TZI?EN<�W K `�Q@= L w*=Nx�<ZEGI R > R ��Q@= L w*=Nx�[ L F*EGI ª J R [�EG] X L EGI�MGSi[�I�J
F*EGJ%s u F�Ô�TiF�[�] R P%vG] E R A
J%s�r�´�]-<
F*E R MGQ EGF�<
J%I u#R [�TZ] vGQ E§[�J�<
P%M R [�E�w�`�MGI�>@<�EGQ A
Q ` R A�\
J%] TÕP R r�TiF+h p < L `�I¢`�A K L FVM K =Nx%> I.M R `�> Q@´�] TZI.A�I¢A�s?EN´�Q J%s u s�«�J
w*=Nxm[�Q EGF�<�=?] X
L H R r�IV< L H R J%I�J%]�`�> R H*s�r?h+À�IiE R EGI�J X L H R [�Q u I�MGIOJ%s�= R X = R P�<�EGvG]nJ%s L�R TiFVr�Q J%S�TiF+h+Ê¢> IUr�< L TZQ > IZ[�IO`�< ª J%I�TZI
P*EN\�E X = R E R `�J�<
TZI�J�\UJ%s L�R TiFiP�<�EGvGQ E�<�r�< L E R X «�I L H K «.[�I ª > R A�s L M R H*] u I�`.TV<�r�I?E L F X [ ª <�[�I�TÒTV<�r�I?E L FOJ�< u w
A�\ X
H R r�H*I�TZI L P R =Nx K u J R [�EGI�T R E R T X `�H%<VP R A�<
« R A�<�E§EGI�J�E R TV<�r�I?EGI L `�<Ur�I�x R A
>@<�[�EGJ%Q@=�EGA
] u K J%I u K > RVL�R J*Á�MGTV<�=?]
L MN\�H*I�«�IZTZJ R x%I�TËA�s?EN´�]jh p K E R P R =Nx K u J R [�EGQ�P R EG>@< ª F�r�I�TZIVP R F%`�IVÇ ª I�> R A�sV<DE R A�IV[�J�<
`�I R�u x�\�r�Q Ei[�A�SZA
>@<�[�EGJ%]
A
>@<�[�EGJ%Q@= L SU`�\�r�T K h

p < L [�Q@=?ItH*Q W)I�MGI�J�= R A�<
J%SUF%A�<
« R A�\
J%]�A�I�H*I L P R =Nx K u J R [�EGI�TÐJ%I u#RZL EGMN<
J�[G=?I�J�H*I�J�=?Q X J%Q@=?TZS�J%s X r�ItJ�<
P%M R [�E R
=?Q `�]%F%A�<
« R A�\
J%]*H%<BA
FZ<tTZs�J%Q E�EGI�J�E R [�EN<BA.r�I¢`�=?I�>@<UJ%I�«�\�H R F�=?] X r�< L P R H R E L >
r�Q «±C�EN<
MGwi^�Q@[�EGM a < R ®� ±Ö Æ�Å�C
P%MN<BA R A�<�E
[�EN\�E.A�s�H R T R [�EGTZQ
r�I�`�> R ª Q JDP%M R EGQ+[�EN\�EGF�J%I�[�P R > S�x�<�E.P%vGQ+[�P%MN\BA�st[�EN\�EGF�J�<OA�s�H R T R [�EGQ�r�I�´�EGs�[�EG]q[�EN\�EGF+×0Â�¶ p < RVp I
p Q J%� X L <
P+h d »�¼�h

 �x�=?I�TZI?®¯> Q�H R [G\
x%J R F*Et[ R F%>@<�H*F_P%vGQn[�P%MN<BA R A�\
J%]q[�EN\�EGF X TiF�[�] TZIO[�I R P%M R [�EGQ E R H R [�A
]@=?I�J%I�= L S�x RVu > F�H*F X «�I
ª > R A�s L r�I¢M R `�F%TZJ�\ u K E R [�E�<U«�I¢[�I.P R H*vGQ `�F�r�I.M R `�F%TZJ
w
TØ<
MG��F%TZI�J�EG|%T X <tJ%I�Ti|%«�I�TZI.Q ��J R M R A�<�E-P�[ K =Nx R > R ��Q@= L \

�



���������
	�� 	���	�� �
����������� ��� �����
�����������
���������
��	��

W0< L EN<�<�P�[ K =Nx R > R ��Q@= L w
T½W0< L EGI�TÐr�I X «�IVJ%s�= R > Q@H*Q�P R�u#R F%vG]�< R `�J�< ª ]�E R `�<�J%I�[�P%MN<BA�I�H*> Q A�S�È u I�` R x%> I�H*FyJ�<
T R EGQ A�<�=?Q X L EGI�M R F¢r�I§A�E R T�E R P%vG] P�<�H*s§J%I�`�vG]@H L <¢`�\BA
Q@[�E X r�I�H*I�JO`�I.[�I�H*TZQ*A u <
M R�L F�P R P%F%>@\
MGJ%]@=NxO<�EGMGQ u F*EG|OP�[ K =Nx%S
J�<
`�w
A�<
J
w*=Nx�x%>@<BA
J%]*x%vG]@=Nx K h���vGQ*P R H*M R�u J%s�r�´�] TØ[�EGF�H*Q F R�u I�=?J%S.=Nx�<
MN< L EGI�MGQ@[�EGQ L K E R x R X = R r�I.A�I�[�TZs�[-P R A�<
« R A�\
J R
`�<OJ%I�[�P%MN<BA�I�H*> Q A�SU[�Q+AzH%<
>@´�] TÓA*´�Q TZJ%I�TZItJ%s L EGI�MGw*=Nx�< u [�EGMN<
x R A�<�EGI�> J
w*=Nxm=Nx�<
MN< L EGI�MGQ@[�EGQ L h

f F�H*I�TZI¡[�I�`�< u w
A�<�E L�R MGI�>@<�=?] X TZI�`�Q�T R «�J R [�EGTZQ�r�I�«�Q J�H*Q A
Q@H*F%F%TÕTV\±<¢P R «�<�H%<BA L K�X r�I�«qr�[ R F�J�<¢J%s�r L >@<�H*I�J K
<¬` L�R F%TV<�E X r�< L S_P R «�<�H%<BA L K r�[ R F¦=Nx�\
P�\
J K r�< L�R J%I�[�P%MN<BA�I�H*> Q A�S X P%vG] P�<�H*J%s;[�P%MN<BA�I�H*> Q A�S X P%vGQ E R T J%I���<�EGQ A
J%]
A K TZI�`�I�J%] X E R EGQ «�= R r�I�J%I�[�P%MN<BA�I�H*> Q A�S X TV\ZA�s?EN´�Q J R F R�u I�=?J%s�r�´�]+P%>@<�EGJ R [�E¢<ZJ%I�J%] L�R TZP%> I�TZI�J�EGI�T L E R TiF X = R r�I
[�P%MN<BA�I�H*> Q A�S X <
> I�[�P%]@´�I L E R TiF X = R r�I u I�`�P%M R EGI�[�EG|zEGMGP#s�J R h

� <OJ%I�[�P%MN<BA�I�H*> Q A
wtr�ItP R A�<
« R A�\
JmP R «�<�H%<BA�I L X r�I�«�J%I�J%]!T R «�J R [�P%> J%Q E�h
� R «�<�H%<BA L K J�<.r�I�H*Q J�=?I�r�[ R FmP%vGQ r�] TV\
J K `�I±`�A K L F�r�< L�R W0< L E L�R MGI�> R A�<
J
w�[qr�I�x R T R «�J R [�EGTZQ'<�P%MN\BA�s.J%I�r�<�[�®

J R [�EGQ�AOTZJ R «�J R [�EGI�=Nx�¶¸EGvGI u <�H R�L \
«�]%«�I�J K E R EGS�«±= R TiF%«�Q¸¼#r�[ R FVP%vG] ª Q J R Fm[�P R MG|ZAOP R «�<�H%<BA�=?]@=Nx+h � <�[�P%MN<BA�I�H*> Q A�S
[�ItP R A�<
«�F�r�]'E K P R «�<�H%<BA L K�X L EGI�MGS¡r�[ R F�H*|�[�> I�H*J%s�H*I?Á�J R A�\
J K r�< L�R W)F%J L =?I�T R «�J R [�EG]jÆ

^_<�r�] ®¯> Q�H*A�<�r�I�H*Q J�=?QUE K EGS�«{T R «�J R [�EGQ X r�Izr�< L�R [�P%MN<BA�I�H*> Q A�S;=Nx�\
P�\
J R X =Nx�=?I?®¯> Q�[�I;P R J%Q@=Nx E R EGS�«y<_r�< L�R
J%I�[�P%MN<BA�I�H*> Q A�S X =Nx�=?I?®¯> Q'[�IUP R r�I�H*J R T�A
]@=?IUJ%I�«UP R H*MGF%x%S�T�h� �x�=?I?®¯> Q'[�IUP ROL <
«�H*S�T¨J%s�= R r�Q J%S�x R <�J%I�> `�I?®¯> Q#E K E R
P R «�<�H%<BA L K L A�<
J�EGQ EN<�EGQ A
J%sUP R M R A
J�<�E X J%I�> `�I R�u r�I L EGQ A
J%stP R [ R F�H*Q E X `�H%<±r�[ R F�[�P%MN<BA�I�H*> Q A�S�h

pqR J�\
TÑF%T R «�Ï
F�r�I�=Nx�\
P�<�E_¶)J%IB¼�[�P%MN<BA�I�H*> J R [�E±r�< L�R H*I?EGI�MGTZQ J%Q@[�EGQ@= L w R�u MN<
`D` R�u MN<
`�I�J%].H*I?Á�J R A�<
J%S�T J�<
TZJ R «�Q J%sUW)F%J L =?] X r�I�«�A
>@<�[�EGJ R [�EGI�TË¶)T R «�J R [�EGI�Tm¼¡P%vGQ vN<
`�F�r�]'P R «�<�H%<BA L K h

� <
MG��F%TZI�J�EG|DP%M R P R «�<�H%<BA L K TiF�[�] u w�E±H*|�[�> I�H*J%s�A K > R F ª I�J K A*´�I�=Nx%J K T R «�J R [�EGQ�¶)A
>@<�[�EGJ R [�EGQ¸¼ X RVL EGI�MGw*=Nx
[�I§TV\U`�<¢E R X «�I.[nJ%Q TZQ*J%I�[ R F%A
Q@[�]jh p < L J�<
P%vG] L >@<�Hi[�I§P R A�<
«�F�r�I¡`�<UJ%I�[�P%MN<BA�I�H*> Q A�S X F%P%] MN<�E�J%s L�R TiFiA R > I u J%]*P%MN\BA R
P%M R E R X «�I�r�ItE R ª I�MGJ R =Nx X J%I u#R «�I�J�<%h � u I�=?J%stA�s?EN´�Q J R FzP%>@<�EG]jÆ ª ] TÐTZS�J%s¡r�ItT R «�J R [�EG] X R H L EGI�MGw*=NxD[�I R H*A R `�F�r�]
P R «�<�H%<BA L K < ª ] TÐ> S�P#I�r�[ R FzE K E R TZs�vGQ EGI�> J%S X EG] TÐA�s?EN´�]'TV\iP%MN<BA
Q@H*> R r�I�«tF%M ª F�r�IUP R «�<�H%<BA L K `UT R «�J R [�EG]'J�<�H*s�r�Q
J�<Z[ R F%>@<�HzAzJ�\
` R MGFzA�I�vGI�r�J R [�EGQ!J�< L A�<
> Q Á L <�=?Q'AVE R T X `�H%<±r�I ª Q+J%I�J%]+[�P%MN<BA�I�H*> Q A�S�h

��vGI�H*TZs?EGI�T�J�<�´�I�x R P R ` R M R A�\
J%]+J K J%] u F�H*Q «ZH R�u vGI L A�<
J�EGQ Á L�R A�<�EGI�> J
wzP R «�<�H%<BA�I L X P%>@<�EGQ E�P#I�J%] `�I�¶)P%>@<�EGQ E
`�\
P R MGJ%S ª \�[�E L K `�J�<
TZI�J�\VH R [�EN\BA�<�E§P#I�J%] `�IB¼ X ª ] TZ«i[�I�H R [�F�H�H*Q@[ L F*E R A�<
J
wZÁ�> R [ R Á#= L wVW0< L EU[�EN\BA�\iW0< L EGI�T¾I L�R ®
J R TZQ@= L w�h � u A K L > S¢T R «�J R [�EGQ X `�I L EGI�MGw*=NxZEGI�J�E R P R «�<�H%<BA�I L A K =Nx�\
`�]
r�[ R F X A�s L ¶0[�P R r�Q EN\�A�I�> Q ª Q J�< X P R�L F�Htr�I ª <�[
[ R F%A
Q@[�> w%¼ X [�P R > I ª I�J�[ L S�P R [�EN<BA�I�J%]
<±`�<
TZs�[�EGJ�\
J%]'¶0H*Q@[ L MGS?EGJ%]
A�I�> Q ª Q J�<�¼ X A�I�> Q L�R [�E-P%vG] r�Ti|�¶0=Nx�\
P#I�TZIqr�< L�R [�P R r�Q E R F
A�I�> Q ª Q J
F+h ¼-<±I���MGI�� R M¡¶¸E0r?h
P R ª I?E�A K «�Q A R A�<
J
w*=Nx R [ R�u <�EGP+h
= R «qr�I.H*Q@[ L MGS?EGJ%]
A�I�> Q ª Q J�<U<�r�I R�u MN<
`�I�T A
«�Q EGS�x R J�\
` R MGF
J�<OTV<
J%«�I�>@[�EGA
] X M R H*Q J
F�<�EGP+h ¼ X P R x%>@<BA
]�¶0H*Q@[ L MGS?EGJ%]+A�I�> Q ª Q J�< X H R [�F�H�r�I R�u I�=?J%s X <
> ItJ%I u I�`�A
w
x%MN<�H*J%stP%vGQ r�] TV\
J R X
«�ItJ�< u w
A�\OH*A R FDx R H*J R E�¼�h

� 8���"%7-"� #6���3�4�8���()&�8#3�&�(�o � R�L F�HyA
>@\�H%<_J�< u ]@H*J%IDA
w
x R H*J
w{Ç%A�s�MOJ�<_P R vG] `�I�J%] u K EGF�AyJ%s�r�< L SzJ%I�J
F%> R A�S
L�R J�[�EN<
J�EGJ%]+A
w*´�QqA*´�I�T X L EGI�MGw
TØr�I�TZS�J%siJ%I�« ��e > I?EU<VA�I�A
w*´�Q e A*´�I�T X L EGI�MGw
TØr�I�A
]@=?I�J%I�« ��e > I?E X H*s�>@\ZE R `�I
`�Q@´�EGJ
w*=NxVH*|%A R H*|V<tP%vGI�H%[�EG] MN\±EN< L [�EN<
M R [�E R TZ>@<�H*S X <
> I¢= R [�Q R E R T u F�H*I.T K [�> I?E�EGI�J X L�R TiF u K > R ��e > I?E�EGI�P%MGA�I
A ª I�MN<�ÄiÀ�Q@[�EGsZ[�IiTiF_E R J%I u F�H*IO`�H%\�EtT R =O[�P%MN<BA�I�H*> Q A�S X Q L H K «�EGI�J X L�R TiFVr�I Í�e > I?EUE R A
>@\�H*siT R «�J�\ R H*P%F�[�EG]
[�J�\
`�h

  R `�H*Im[�P�<�EGvGF�r�I�TZIUr�< L�R J%I�«�\�H R F�=?]�<�=?Q ` R M R H*SBÄ � MN<
J%Q@=?Q ��e > I?E�h ��e J%I�J%]�«�\�H*J%SZT K [�EGQ@= L S ª ]@[�> R <D> Q@H*S X
L EGI�MGw
T�r�I¡b ¹ [�I�J�<.P%MGA
J%]�P R x%> I�H X <
J%Q�P R P R H*M R�u J%s�r�´�]
` L�R F%TV\
J%]
J%I�> Q@´�] R HUEGs�=Nx X L EGI�MGw
T�r�I � � ¶0[�J�<�H¡r�I�H*Q J%s�EG] T X
«�I R HV[�EN\�EGFm«�\�H*J R FVP#|�r ª L FmJ%I�H R [�EN<
J R F#¼n`�A
>@\�´�EGs¢P�< L X L H K «U[G<
TZQ#[�A
|�r�A�s L P R ª ] EN<�r�]�r�< L�R A
`�H%\
> I�J R [�E R HVH%<�EN<
J�<
M R `�I�J%] X R r�I�x R «�[�P%MN\BA
J R [�EGQ'TV<�r�]
r�I�J�`�P%M R [�EGvGI�H L�R A�<
J%S¢Ç�H%<�r�I X P%M R E R «�It[G<
TZQ+[�Qq[�A�StJ�<
M R `�I�J%]'J%I�P�<
TV<�EGF�r�]jh

À�< L�u K =Nx R T�EGI�J�E R P R =?Q E�J%I�[�P%MN<BA�I�H*> J R [�EGQ-T R x%> Q L�R J�=?I�P ª J%s R H%[�EGMN<
J%Q E�Äz �x�=?I�TZI?®¯> Q�P R H*P R M R A�<�EtTZ>@<�H*S
> Q@H*Q X <.A K =Nx�\
`�] TZI?®¯> Q
`�M R `�F%TZJ%S�x R P%vGI�H*P R�L >@<�H*F X «�I�TZ>@<�H*]�TZJ R x%I�T ª <�[�EGs�r�Q�J%I�«�[�EN<
vG] X E R F%«�] u K H*> I?EqJ%s L H*I!r�Q J�H*I X
J%I�« L H*I¡P%MN\BA�s u K H*> ] X J%I�Ti|%«�I�TZI�E R F*E R [�J�<
x R F R TZ> F%A
Q E�[�EN<
J R A�I�J%] T J%s�r�< L S§<�H�x R =�A K T K ´�> I�J%S�x%MN<
J%Q@=?I¡TZ>@\�H*]jh
^�|%«�I�TZI¢[�EN<
J R A
Q E-E R > Q L�R W)F%`�`�Q ®¯x%MN<
J%Q@=?Qjh�� R�L F�H u K =Nx R TÒvGI L > Q X «�I ª ] T r�I ª > R A�s L [�EN<
MN´�]�EG] TØTZS�J%s.P#I�J%s�`¢[�Q*Ti|%«�I
P#|�r ª Q E X EGI�H K [�EN<
J R A
Q > Q u K =Nx R T½J%s�r�< L�R F_W)F%J L =?Q X L > I�[G<�r�]@=?]-A�`�\BA
Q@[�> R [�EGQ-J�<zA�s L F X L EGI�MN\ u K u K >@<z[�P R r�Q EN\ X r�Q@[�EGs
u K =Nx R TÓ[�ItP%vGQ u > ] «�Q > Qq[ R =?Q@\
> J%] TiF�=Nx�\
P�\
J%]'P R r�TiF�[�P%MN<BA�I�H*> J R [�E§A
]@=?I�h

pqR J�\
T F%T R «�Ï
F�r�IzW R MGTiF%> R A�<�EiJ�\�[�> I�H*F�r�]@=?]§P%MN<BA
Q@H*> R Æ��	��

����������
�������

����� �"!#�$���
��%&��' (���)+*,��-�(���(
.�

/0.
1 �
.�243�' �53��627�8(9%9��-��8�53�������:;�8����)<36*,��!�2=���5�>�8����)<36*8� (
.
����' 2=.
��?

@BA 7 A $-,.4�8���"%7-"� !�,C $-"µ7-6�5�() #"%2�6EDGF-$q�#2�,�o º > F%«�J R P R H R E L J R F*E X «�IO[�Q-F%A�s�H R TiF�r�I�TZIiJ%I�r�I�J_A�I�> Q L�R [�E
P R «�<�H%<BA L | X <
> ItQ'M K =Nx%> R [�E-r�I�r�Q@=NxD`�TZs�J K Am`�\BA R [�> R [�EGQ�J�<OP�<
MN<
TZI?EGMGI�=Nx X L EGI�MGSUJ�< u w
A�<�r�]#MGI�\
> J
w*=Nxmx R H*J R E�Æ
EN< L
AzP%vG] P�<�H*s�H%<
J%]+A
] TZI�H*vG] A�I R H%<
Ï R A�St[G<
` u s X J%I�« R A�I�> Q L�R [�EGQ+H%<
J%s X L EGI�M R F u F�H*I�TZI�P%>@<�EGQ EU<OP%M R E R r�IiH%<
Ï R A�\
[G<
` u < R�u r�I L EGI�T L MGQ EGQ L K H%<
> I L�R H*vG] A�I X J%I�«�H%<
Ï�[G<
TV<%h

Ê u [�EGMN< L =?]-E R x R E R P R [�EGvGI�x
F{H R r�H*I�TZI L `�\BA�s�MGF X «�IH*,��

���$������
������>

����� �I!#�J���
��%&��' (���)K*,��-�(���(
.�

/E. 1 �
L
.�243�' �53��62��8(&%9��-��8�53�������:B�8����)��
2 ����� ���8���
.
(
����' �8�5�,*,(�
��8����)M36*8� (
.
����' 2=.
�z<�«�IJ*,��

���	!#�$�8NO!#(�
��J������
����I%9��-��8�53��6)
���
��%&��' (���)8*,��-�(���(
.�

/9*,(�
J!#�H2�!#�O!�)P������2=.
(����>���
��%&��' (���)Q*,��-�(���(
.�

/�?

pqR J�\�[nJ
F*EGJ%s.A�I�H*I L P%vGI�[�A�s�H ª I�J%] X «�I§J�<
P%vG] L >@<�HiP R�L F�Hi`�\BA
Q@[�> R [�EnA�I�> Q L�R [�EGQ*H%<
J%s X A�I�> Q L�R [�E�[G<
` u K H%<
J%s X . . .J�<ZH%<
Ï R A�S�TÐ`�\ L >@<�H*F X J�<ZA�I�> Q L�R [�EGQ'P%vG] r�Ti| X . . . J%I�J%]+x%>@<�H L \ X J%I�J%]q[�P%MN<BA�I�H*> Q A�\Ê r�< L \±r�I�[G<
` u <OH%<
J%sBÄ

b



���������
	�� 	���	�� �
����������� ��� �����
�����������
���������
��	��

��� ,)�+/0"%7�o ^_<�[�EGI�M�Æ%b 9 I�MG`�I�h p I��
��M R A
w
P R ª I?EOH%<
J%sV`mP%vG] r�Ti|¬A ª I�[ L SVMGI�P%F u > Q@=?ImP R P%Q@[�F�r�Im`�\ L�R J¬» d ����¹ bz[ u ] M L K <
> � R MGQ EGTiF�[ X L EGI�MGw{H*s�> ]

MGI�\
> J R F R [�F¬¶ L >@<�H*J R F�MGI�\
> J R F�P R > R
R [�F#¼¡J�<VH*Q@[)r�F%J L EGJ%]-Q J�EGI�MGA�<
> K h � MGF u wDP%vG] r�I�T½[�I�P R H*> I�E R x R E R <
> � R MGQ EGTiF
M R `�> R «�]
J�<U[ R F ª I?E�H*I?Á�J R A�<
J
wt`�\ L�R J%I�TÕ< L <
«�H*w�[ ª ] EN<
J%I�=+r�I§A K J�\�[ R�u I�J±r�Q J
w
T L�R I?Á#=?Q I�J�EGI�T�h
À�< L
L�R > Q A�[�I§<
> � R ®
MGQ EGTiF�[nTi|%«�I¡`�H%\�E'r�I�H*J R H*F�=Nx
w X [G<
` u <UH%<
J%s X L EGI�MN\�r�I§P R H*] > I�TÕx%MGF u S�x R H%<
J%s.<UH%<
Ï R A�S�x R `�\ L >@<�H*FiJ%I�J%]*A
| u I�=
r�I�H*J R H*F�=Nx�\D¶0[�> R A R r�I�H*J R H*F�=Nx
wZ`�H*IUJ%I�J%]'P R F%«�Q E R A�I±A
w
`�J�<
TiFVW)F%J L =?It[qr�I�J L�R J%I ª J%s¢TZJ R x�<ix R H*J R EN<
TZQ X <
> I
r�< L�R [�Q@=?ItJ%I�H*I?Á�J R A�<
J
w X > I ª Q J�EGF%Q EGQ A
J%s�`�vGI�r�TiwmP R r�I�Tm¼�h

� \ L�R J�[�EN<
J R A
]!E K E R x%MN<
J%Q@=?I�Q J�EGI�MGA�<
> |+Æ α Æ ©�� e , � e ¹ b e�e , b ��� c e�e , ��� � b e�e�� <VP%vG]@[�> F�´�J%S L�R I?Á#=?Q I�J�E K r�[ R F+Æ
δ Æ ©

[ �
b e ,

�
» ,
�
c ,

�
b�»
]
EGI�H K [G<
` u <OH%<
J%s§r�ItW)F%J L =?I f L EGI�MN\O`�\BA
Q@[�]!J�<OA�I�> Q L�R [�EGQ'x%MGF u S�x R P%vG] r�TiFzEN< L E R Æ

Wq¶ z ¼ ©





�
b e z <

� e ¹ b e�e
�
»
− b Í���e�e
	 z

z
z < b ��� c e�e

�
c
− d »�»�b e
	 z

z
z < ��� � b e�e

c
b�»
− b�c Í b Í » 	 b z

z
�
�O: ������243#�

� MN<�W-`�\BA
Q@[�> R [�EGQ![ R F ª <�[�J%S�H*Ï R A�St[G<
` u K J�<OA�I�> Q L�R [�EGQ'P%vG] r�TZ> |Or�I�J�\�[�> I�H*F�r�]@=?]jÆ




�

�

� � � � � � � � � �
���

^_\zA R H R M R A
J R F�<�[ K TZP*E R EGF;A�J%I L�R J%I ª J
F+h'À�I�r�]�x R H*J R EN<�r�IV[�EGI�r�J�\�r�< L�R x R H*J R EN<zJ%I�r�A�s?EN´�] x R H%<
Ï R A�S�x R
L�R I?Á#=?Q I�J�EGFDF%A�I�H*I�J%S�x R Am`�\ L�R J%s�h �

� �  ! " # $ % & ' (

�



���������
	�� 	���	�� �
����������� ��� �����
�����������
���������
��	��
� r�TV<¢J�<.[�P%MN<BA�I�H*> J R [�EGQBEN< L E R H*I?Á�J R A�<
J%S�H%<
J%s!r�I�At=Nx R A�\
J%]�P%MGA
J%]�H*I�MGQ A�<�=?InEGS?E R ` u K EGI ª J%s�[�> R «�Q EGSnW)F%J L =?I�h

º ¶ f ¼!¶ z ¼ ©





e z <
� e ¹ b e�e

�8�������7�8�
.�\ �8� z
©Ò� e ¹ b e�e

»�c d�e
z � z < b ��� c e�e

�8�������7�8�
.�\ �8� z
© b ��� c e�e

� d�� � e
z � z < ��� � b e�e

�8�������7�8�
.�\ �8� z
© ��� � b e�e

� ¹ » d c
z � ��� � b e�e < z

� � �

� � 	 

� F%J L =Z`�\BA
Q@[�> R [�EGQ�[G<
` u K H%<
J%sVJ�<�A�I�> Q L�R [�EGQ�H%<
Ï R A�S�x R `�\ L >@<�H*F{J%I�J%]�A�IZEGvGI�=Nx u#R H*I�=NxµH*Q W)I�MGI�J�= R A�<�EGI�> J�\%h

9 EGs�=Nx�E RUu#R H*I�=NxZ[�I§H*I�MGQ A�<�=?I�TZs�J%]%[ L�R�L I�T�h 9 I.H*MGF%x%S�TÒE0r?h
A u#R H*s¢b ��� c e�e r�I.H*I�MGQ A�<�=?I�`�> I�A�<¢EGvGQ L MN\�E-A�s?EN´�] X J%I�«
H*I�MGQ A�<�=?I�`�P%MN<BA�<%h 9 I¡EGvGI?EG] T X E0r?h�A u#R H*s ��� � b e�e r�I.H*I�MGQ A�<�=?I�`�> I�A�<tb . c � » � � c d � » L MN\�EnA�s?EN´�]
J%I�«.H*I�MGQ A�<�=?I�`�P%MN<BA�<%h9 u#R H*s � e ¹ b e�e M R `�H*] >�H*I�MGQ A�<�=?I.`�> I�A�<t<�`�P%MN<BA�<UJ%I�Ti|%«�I u w�E�A K r�\�H*vGI�JZTiF%> EGQ P%> Q L <�EGQ A
J%s X P%M R EG«�I¢H*I�MGQ A�<�=?I.`�> I�A�<
r�I�M R A
J�<iJ
F%> I�h

� J�<
TZI�J�\iE R EGI�H K�X «�I L H K «�P%>@\�EN=?IiH%<
J%s§r�I�J R TV\
> R P%vGI L M R ª ]!x%MN<
J%Q@=?Q+H*MGF%x%S�x R P�\�[�TV< X r�I�P R EGMGI�[�EN\
J�P%vGQ
L <
«�H*S�TÕH%<
>@´�] TÒTV<
> S�TÒ`�A
w*´�I�J%]
P%vG] r�Ti|iEGvGQ L MN\�EnM K =Nx%> I�r�´�] TÒJ�\
MG|�[�EGI�TÕH%<
Ï R A�S¡[G<
` u K�X J%I�«¡E R TiF u K > R A�P%vG] P�<�H*s X
L H K r�I�x R P%vG] r�I�T u K > R EGM R =Nx
F�J%Q «�´�].È P R H�x%MN<
J%Q@=?]¢E R x R E R H%<
Ï R A�S�x R P�\�[�TV<%h¡�±<BA
]@=�x%MN<
J%Q@=?I_H%<
Ï R A
w*=Nx
P�\�[�I�T r�[ R Fm`�A R > I�J K A
]@=?I±TZS�J%s±J�\
x R H*J%s X [�P%vGQ x%> S�H*J
F*EG] T L TZJ R «�[�EGA
]#P#I�J%s�` X L EGI�MGSU=Nx�=?IU[�EN\�E¡A K u MN<�E X > I ª u I�`
r�< L S�x R�L�R > Q AVA
`?EN<
x
F L I�[�P%MN<BA�I�H*> J R [�EGQjh

À�Q@[�E R F�J�\
P%MN<BA
F u K T R x%> R P%vGQ J%S�[�E±J�<
x%MN<
`�I�J%]+[�EGvGI�H*J%]@=Nx_H%<
Ï R A
w*=Nx�[G<
`�I u P%vG] T L�R F¬¶0<�Á�J%J%]qW)F%J L =?]-H%<
Ï R ®
A�S�x R `�\ L >@<�H*F#¼ X EN< L «�I u K J�<
P%vG] L >@<�HD[G<
` u <OH%<
J%s�Am`�\BA
Q@[�> R [�EGQ'J�<OA�I�> Q L�R [�EGQ!P%vG] r�Ti|DT R x%>@<ZA K P�<�H%<�E¡EN< L E R Æ

φ ¶ z ¼ ©





�
b e z <

� e ¹ b e�e
� �

� ��d � d�e�e�e�e z 	
c
b�» ¹ Í
� c e c e�e z <

b d » � b�c e�e
� ��

b�» !�2=�8���

�

�

 � � � �

Ê¢> Iy[ L F*EGI ª J%s{[�P%MN<BA�I�H*> Q A�\{W)F%J L =?I;`�\BA
Q@[�> R [�EGQU[G<
` u K u H%<
J%s;J�<µA�I�> Q L�R [�EGQUH%<
Ï R A�S�x R `�\ L >@<�H*F TiF�[�]UTZ] E
J�\�[�> I�H*F�r�]@=?]+A
>@<�[�EGJ R [�EGQjÆ
• ^�F�[�]!E RZu w�E¢x%>@<�H L \�W)F%J L =?Im¶0^ R «�J�\ u K u K > R H*|�[�> I�H*J%s�r�´�]+P R «�<�H R A�<�E X < u K E RZu K >@<iW)F%J L =?I�<
J�<
> K EGQ@= L \�¼�h
• ^�F�[�].TZ] EmA L <
«�H*S�T u#R H*s�TV<
> S�H*I�MGQ A�<�=?Iy¶)TV<
> wµP%vG] MG|�[�EGI L P%vG] r�Ti| J%I�[�TZ].`�J�<
TZI�J�<�EVA�I�> L wµP%vG] MG|�[�EGI L
[G<
` u K H%<
J%sB¼�h

c



���������
	�� 	���	�� �
����������� ��� �����
�����������
���������
��	��

• ^�F�[�] T¨TZ] E¡TV<
> S±H*MGF%x%SUH*I�MGQ A�<�=?I�¶¸E0r?h�`�TZs�J K P%MGA
J%]#H*I�MGQ A�<�=?I.AO`�\BA
Q@[�> R [�EGQ%J�<�A�I�> Q L�R [�EGQ�H%<
Ï R A�S�x R `�\ L >@<�H*Fu K TZs�> K u w�E¢TV<
> S�h ¼
9 ´�I�=Nx%J K E K E R A
>@<�[�EGJ R [�EGQnTV\ L�R J�[�EN<
J�EGJ%]nH%<
Ï R A�\z[G<
` u < X L EGI�M R F;P%M R P�<
��F�r�IOA�IZ[�J�<
`�IOF�[�P#s?E�A�IOA R > u \�=Nx

�Uº C'h*� R�L F�HV<
> I±`�<
x%MGJ%I�TZIU[ R =?Q@\
> J%]#P R «�<�H%<BA�I L X «�IU> Q@H*SU[¡A�s?EN´�] TZQ#P%vG] r�T K u K TZs�> Q#TZ] E.A K «�´�]#H%<
Ï R A R Fm[G<
` u F X
J%I u#R X = R «Z`�J%]�P R `�Q EGQ A
J%s�r�Q X > Q@H*Sm[tTZI�J�´�] TZQ�P%vG] r�T K u K TZs�> Q u w�E�A K «�´�]�H%<
Ï R A�SV[G<
` u K F�´�I?EGvGI�J%Q X P�< L_u F�H*I�TZI
P R «�<�H R A�<�E X < u K H%<
Ï R A�\;[G<
` u < u K >@<_J%I L�R J�[�EN<
J�EGJ%] X EGI�H K u F�H*I�TZIDx%> I�H%<�EZEG`�A'hnP%M R ��MGI�[�Q A
J%]§H%<
Ï R A R Fµ[G<
` u F
<OP�< Lmu F�H*I�TZI�=Nx�EG] E X < u K H%<
Ï R A�\O[G<
` u <iTZs�>@<OJ�\�[�> I�H*F�r�]@=?]+A
>@<�[�EGJ R [�EGQjÆ
• ^�s�>@< u K TZ] Eix R MGQ ` R J�EN\
> J%]�<�[ K TZP*E R EGFyA;J%I L�R J%I ª J
F�¶0[�P%MN<BA�I�H*> Q A�\D[G<
` u <�H%<
J%sVP%MN<BA*H*s�P R H R�u J%s X <
> IVJ%IJ
F*EGJ%s�J%I�` u K EGJ%s�TiF�[�] u w�E¢TZI�J�´�]!J%I�« � ¼�h
• 9 R�L�R > ]�J
F%> K u K TZs�>@<UTZ] E�P%MGA
J%]%H*I�MGQ A�<�=?Q
TZI�J�´�] X J%I�«§A�I.[�EGvGI�H*J%]@=NxZH%<
Ï R A
w*=Nx�P�\�[�TZI�=Nx+h p I�J�E R P R «�<�H%<BA�I Lr�I�H*|�[�> I�H*I L [ R F�=?Q EGF�[§J%I�r�=Nx
F�H%´�] TZQjh
� E R x RVR A*´�I�TÓP%> K J%I X «�IiH%<
Ï R A�\Z[G<
` u <ZTiF�[�] u w�E¢W)F%J L =?I X L EGI�MN\ u F�H*I�TZ] EUJ%I�r�TZS�J%s.r�I�H*I�J_Q J���I?�*J%] u#R H!h

f F�H*I�> S�P#I X L H K «�Q J���I?�*J%] u#R H u F�H*I.r�I�H*Q J%J
wD< u F�H*I�J%s L H*I u > ] ` L�R [�EGvGI�H*J%]qx R H*J R E K H%<
Ï R A
w*=Nx�[G<
`�I u < L H K «
AmJ%s�T u F�H*I�P%MGA
J%]+H*I�MGQ A�<�=?IU= R J%I�r�TZI�J�´�]jh � <
«�H R P�\�H*J%s�r�ItE RZu#R H X L EGI�MGw u F�H R FDTZ] E¢J R A
Q J�\
vGQ![ L > R JzQ J�EGI�MGP#I?®
E R A�<�E-r�< L�R x%MN<
J%Q@=?Q!TZI�`�Qq=Nx
F�H*w
TZQ+< u#R x�<�E�w
TZQjh

À�I�H*J R H*F�=Nx�\iW)F%J L =?I�[�I�A*´�I�TZQ'EGs�TZQ E R A
>@<�[�EGJ R [�EGTZQ
r�I�<
MN=�EG�#Æ

f Æ x 77→ λ

(
<
MN=�EN<
J

(
x− p
κ

) 	 r
)

� H K «�H R [G<�H*] TZI X J%s�r�< L StA
x R H*J%S�x R H*J R E K `�<OA R > J%StP�<
MN<
TZI?EGM K�X J�<
P%vG] L >@<�HVE K E R x R H*J R E K Æ

λ
©
. e�d � e ¹ c
» d � d � , r © � . � b � »�» � e » � , κ © b e�e�e�e�e , p © �
Í » e�e�e . e�e�e�e

H R [�EN<
J%I�TZIUW)F%J L =?QjÆ

� Æ x 77→ . e�d � e ¹ c
» d � d � <
MN=NEN<
J
( �
b e�e�e�e�e x−

�
.
� Í » e�e�e�e�e�e

) 	 . b � ��e��
Í�� � b�»

� �

�
�

�	� 

�
�

 � � � � � � � � �

���� /0"%3�&�$-8#3�&�(�o
• �±<�´�I¢W)F%J L =?I±TV\�[�EGI�r�J R Fz> Q TZQ EGFzAZJ%I L�R J%I ª J
F X r�< L�R P#|%A R H*J%] X `�\ L�R J%I�T¨H R [�F�Hm[�EN<
J R A�I�J�\�H%<
Ï R A�\�[G<
` u <%h
• �±<�´�IOW)F%J L =?IOTV\�[�EGI�r�J R F{x R H*J R EGFyJ�< L�R J�=?QnP%MGA
J%] x R H%<
Ï R A�S�x R P�\�[�TV< X <
> IZH%\
>�[�TZs�MGI�T L J
F%> I L > I�[G\ X
EN< L «�ItJ%I�P%M R r�I�A
F�r�ItQ ��J R MN<
J�=?Q'AzP%M R ��MGI�[�Q A
Q EGs L > Q@H*I�T X r�I�r�Q@=Nx%«�P%vG] r�T K r�[ R FDEG`tJ%I�r�J%Q «�´�]jh

»



���������
	�� 	���	�� �
����������� ��� �����
�����������
���������
��	��

• > Q T
x7→∞

� ¶ x ¼ © . � b
� ¶ � e ¹ b e�e ¼ © . � »
> Q T
x7→ �
� ¶ x ¼ © . � � ¹ c � � e »�c
»

�	�
� �
.��8�
��)>�����
�H������
���)��
� J���I?�*J%] u#R HDJ�<�´�]'W)F%J L =?I§r�I�J
F%> R A
w u#R HzW)F%J L =?I

x 77→ − b Í b �
Í . � b�c d
Í x− �
Í » e�e�e .
¶ . ��� e�d b�» e�e�e�e · � e�� � 	 x � − Í » e�e�e�e . x ¼ �

<iEGI�H K u#R H!Æ �
Í » e�e�e h
�±<�´�IUW)F%J L =?ItTV\ZJ%I�r�A�s?EN´�]!x R H*J R EGFDP%MGA
J%]qH*I�MGQ A�<�=?I±A�I�[�A�S�TÐQ J���I?�*J%] T u#R H*s X <
> Itx R H*J R EN<iEGS?E R H*I�MGQ A�<�=?I

r�I�TZI�J�´�] X J%I�«tJ%I�r�A�s?EN´�]+x R H*J R EN<ZH*I�MGQ A�<�=?It[ R F ª <�[�J%StH%<
Ï R A�St[G<
` u K h

TV<��
x> �

º ¶ � ¼!¶ x ¼ © . � c e c Í b � e � » · � e − � < . c
» Í � Í »�c
» Í ¹ · � e − � © TV<��
x> �

º ¶ f ¼'¶ x ¼

� 	




� � 
 � � � � � � � �
�

º I�MGQ A�<�=?IUJ�<�´�]!W)F%J L =?I¡r�ItEN<Zx%>@<�H L \ X `�A R J
FDP R H R�u J�\ L vGQ A L <
� H K u K [�ItA
>@\�H%<OM R `�x R H*>@<iP%M R A
w
P R ª I?E±H%<
J%stP R F%«�] E.W)F%J L =?Q

x 77→ λ

(
<
MN=�EN<
J

(
x− p
κ

) 	 r
)

T R x%>@< u K P%M R r�I�A
Q EqP%MGI?W)I�MGI�J�=?I¡[�A�S�x R [ R =?Q > J%] x R =?] EGs�J%]*<±[�T K [�> F�P%M R [ R =?Q@\
> J%]
[�P%MN<BA�I�H*> J R [�E+J�<�[�EN<BA�I�J%] T MG|%`�J
w*=Nx
L�R I?Á#=?Q I�J�EG| X TZI�`�Q+J%s�«tM R A
J%s�«tP�<�EGvG]!J�\�[�> I�H*F�r�]@=?]jÆ

� �
����)+��(��8�
.
�93#( 1 ��(%Æ

> Q T
x7→∞

λ

(
<
MN=�EN<
J

(
x− p
κ

) 	 r
) © ( �

b π 	 r
)
λ

AmJ�<�´�I�TÓP%vG] P�<�H*s¡r�I�Æ
�
b�»

d



���������
	�� 	���	�� �
����������� ��� �����
�����������
���������
��	��

� �
' ��)+��(��8�
.
� 3#( 1 ��(��

> Q T
x7→ �

λ

(
<
MN=�EN<
J

(
x− p
κ

) 	 r
) © (− <
MN=�EN<
J

( p
κ

) 	 r
)
λ

AmJ�<�´�I�TÓP%vG] P�<�H*s¡r�I�Æ . � � ¹ c � � e »�c
»� <�[�P%MN<BA�I�H*> Q A�S u K u K > R T R «�J R P R A�<
«�<�H R A�<�E�H R > J%]'H%<
Ï R A R FZ[G<
` u FVM R A
J
FZJ
F%> I�h�^ R x%>@< u K u w�E¡Q�`�\
P R MGJ�\
<�P�< L{u K u K >@<�W R MGT R FµH R EN<�=?Im> Q@H*I�T [�J%Q «�´�] TZQ¡J%I�«mTZQ J%Q TV\
> J%] TZQ§P%vG] r�T K h 9 E R T¿P%vG] P�<�H*s u K u K > R T R «�J R
J�<�[�EN<BA
Q E u#R H N X A�I L EGI�MGS�TÕr�I�H%<
Ï R A�\i[G<
` u <OJ
F%> R A�\i`tM R A
J%Q@=?I�Æ

−λ <
MN=�EN<
J
(−N 	 p

κ

) 	 λ r © e

<iE R r�I u#R H!Æ
N
© − EN<
J�¶ r ¼ κ 	 p

� R�L F�H�F%M ª ] TZIOH%<
Ï R A R F_[G<
` u F;A�J
F%> I X Ti|%«�I�TZIOJ�<�[�EN<BA
Q EUQ�[�TZs�MGJ%Q@=?Q-EGI ª J K A�J
F%> IiE0r?h'E R X r�< L M K =Nx%> IO[�I
`�< ª J%ItAmJ
F%> I�H%<
Ï R A�\O[G<
` u <i`�A�s?EN´ R A�<�E�h*�¢I u#R Ti|%«�I�TZIUEGI�J�E R [ L > R JDP%vGI�H*I�P�[G<�E§AzJ%s�r�< L S�TÒr�Q J%S�T u#R H*s Z Æ

λκ

κ � 	 Z � − b Z p 	 p � © º I�MGQ A�<�=?IUA �
9 J�<�´�I�TÐP%vGQ L >@<�H*s¡r�I�H*I�MGQ A�<�=?IUAmJ
F%> I�M R A
J�<%Æ . Í » � ¹���� b�b d c · � e − �� ���	������) ������r�I u#R H

x
©
p,

A�J�<�´�I�T½P%vG] P�<�H*s p © �
Í » e�e�e . e�e�e�e . ÊØJ%I�r�M K =Nx%> I�r�´�]nMG|�[�EtH%<
Ï R A�Si[G<
` u K r�IOA�Q J���I?�*J%] T u#R H*s�h!À�I�x R x R H*J R EN<
¶ ������2=.
(����&.&2=���	������)=% ������N%¼-r�I

λ

κ
AmJ�<�´�I�TÓP%vG] L >@<�H*F+Æ

. � c e c Í b � e � c · � e − �
� R > Q EGQ@= L SV[�EGMN<
J K u K T R x%> K A�s�J R A�<�E�TZJ R x R F%«�Q EGI ª J%SmP%M R P�<
��< ª J%]�P%MN\�=?IVA K [�A�s?EG> R A�\
J%] T X r�< L;u K =Nx�EGs�> Q

EGI�J L EGI�MGwmP�<
MN<
TZI?EGM§P R A R > u \�=NxzJ�<�[�EN<BA
Q E�h
� u A K L > R FOJ�\
TZQ E L F X «�I§W)F%J L =?I±<
MN=�EN<
J±r�I¢P%M R [�EN\�EGJ%]%Ç%vGI�H*J%] L K P%vG] > Q@´�[�> R «�Q EN\ R H*TZ] EGJ%I�TZI�h*C
I¢[�EN\
> I.M R [�E R F*®

=?] TÃMGI�>@<�EGQ A
J%] TÃP R ª EGI�TÃA K [ R�L�R ´ L�R >@[ L K A
`�H*s�>@<
J%S�x R�R�u K A�<�EGI�>@[�EGA�<UTi|%«�I�TZI¢H R F*W0<�E X «�I u F�H*I�r�I�JmP%vGQ u w
A�<�E�> Q@H*] X
r�I�r�Q@=Nx%«V<
> ��I u MN<
Q@= L Si[G=Nx R P%J R [�EGQ-P%vGI�[G\
x%J R F{[ ª ] EN\
J%]�<zJ�\�[ R�u I�J%]jh+��M R E K R [�EN<�EGJ%]�> `�IOA K H%\BA�<�E±EN< u F%> L K�X <zP�[G\�E
MG|%`�J%StF%«�Q A�<�EGI�>@[ L K P%vG] r�I�TZJ%StP%M R ��MN<
T K�X L EGI�MGStx R H*J R E K W)F%J L =?I�<
MN=�EN<
JD[�P R ª ] EN<�r�]jh

��vG] P�<�H*J
w�[�P R r�Q E�w�P%vGI�=Nx R EtJ�< L�R J�[�EN<
J�EGJ%]�H%<
Ï R A R F_[G<
` u F u K `�<�r�Q@[�EG] > R P R [�EGF%P%J%SV[�J%Q « R A�\
J%] L�R I?Á#=?Q I�J�EGF
λ <O`�A K ´ R A�\
J%] L�R I?Á#=?Q I�J�EGF r hQ J

� 6�D¯6�5�6
$-2�6
3�o
� � ��º Q I�F�H R J%J :I X À�h Æ p MGI�<�EGQ@[�I R J;<
J�<
> K [�Q@[ X 9 R >jh ������X ��F%MGIO<
J�H_Ê¢P%P%> Q I�H;^_<�EGx%I�TV<�EGQ@=�[ X 9 R >jh � e ® ������X Ê±=�<�H*I�TZQ@=
��MGI�[G[�h*�¢I��	� R M LZ� a R J�H R J X ��¹ Í b� b ��º F%P�<�
= R A :< X À�h X
� F%M�E X À�h X 
C 
EGI�P :<
J X À�h Æ�C�E R =Nx�<�[�EGQ@=§^ R H*I�> > Q J%�UQ JOI�= R J R TZQ@=�[n<
J�H � Q J�<
J�=?I X
� > F
�¡I�M�E�Ê±=�<�H*I�TZQ@=
��F u > Q@[�x%I�MN[ X b e�e b X�� C f � � ®¯c e b e ® e � c e ® d h� ��� C�EGF�H*I�J :K 9 h Æ � F%J�=�EGQ R J�<
> Y ��F�<�EGQ R J R W'EGx%I±�¢<�EGI R W � J��#<�EGQ R J X I?®¯P%MGQ J�E�<
MN=Nx%Q A�I R W-  R M R J%I�> >
�¢J%Q A�I�MN[�Q E K�X b e�e��%X
�.�.��h <
M��*Q A'h R MG�� c � C�EGF�H*I�J :K 9 h Æ
��MGI�[�I�J�E 9 <
> F%I¡Q JiEGx%I± ¡<�[�I R W � I�J%I�MN<
> � J�EGI�MGI�[�E��¢<�EGI§<
J�H � I�J%I�MN<
>
�¢<�EGI R W � J��#<�EGQ R J X P%MGI�P%MGQ J�E� » � C�EGF�H*I�J :K 9 h Æ#Ê¢MN=�EN<
J�<
J�HDI���F%Q EN< u > IUEN<��zMN<�EGI X P%MGI�P%MGQ J�E

Í


