
����������	�

������������	�
�� �������������
������	����! ���"#���$
% ��&�('�	)���� �*,+-����	�
/.10�2����3"546	!7��3�!	�8

9;:=<?>A@CB=DAEGFIHKJML(:INPORQ=STHCU VRJMWX:=NPORYZ>\[A]RYZ^IE_Y�H`J=L(:bac:ZadS=eKfg]R>�H`J=9;: h=ORFie�jk>l[AD`mOinpogJI]qYZ^
r e�DC^�sI@CB&mORY�H�U t
uwvyxiz|{l}~{l�R{��l��R�����i�C�K�l��{l}�z��\���)�i�Cz|{l�=��K�l�I�A�l�i�q�Rz�}~�I�R�$x�}~�����lz�}~{3�� {?� � �l�~z|�l���i�`�I���R���K�� � �l�~z|�l���i�`�M�$�A�l� � xg��¡  ��¢����C�-�I�A� � {l�i�l�   �K£ ��� � {l�K���g��¤$�C�~z�}~x��q}=�$xi}~���A�lz�}b{y�X�K�¥�(�C���ix��K���K¦K�g���Tvy§?¨y©`�K©q�3ª¤$�$�$�M�T}~x�� � xM«¬�­d�i���~}~��«¯®$� � xg{l���±°¥�g�Rz�}~�CzC�=²p³��g�=³%� � �~�-�A�lzC�I´g¨¶µi�3��·`�¸�¹���{l� £ �K�l¦R�=´q¢%��«i�Axº vyxiz|{l}~{l�R{��l��R�$§ � xi�K{l�C�\��xi�`�~�`¦K}��K�I�����lz����q��xi¦`z�»C�Axq{��l�i�¼� � �l�~z|�l�i���`�M�K�K©��q��� � �l��z|�l�i���`��$�A�l� � xg�

½¸¾À¿CÁCÂ3Ã�Ä`Á`Å�Æ �P«R�C���C�~�K� � {l���C�����¯¢���}~�\��«R�Cz��A�l} £ �Cz��g� £ �l}�«pz|{��l����{l�i�l�Cz��A�`x�z�}~z|{l}~x�¦��`�R{���Iz����I���l�C�`x�«i����{l}�xi¦ � xM«!�k�A���l�K� � ¦`xi�A{l}~��� � ��{lzCÇ Æ �%¦`}~���&{y¢��$�AÈ � �-���~�Cz(�k�K� � �����~}~� � {l}��Kx�zCÇ�T}b�lz|{��3¢��%�C�`xiz�}G«R�A� � �q� £ �l}G«!z|{��l�i�A{l�i�l�&�C�`xg{ � }~xi}�xi¦ � z|{��l�`xi¦d�k�����l�`� � ¦Kx��A{T}�x){l��� £M� ���~}~z|{l}~��~}~�-}b{�ÇZ´R�A�C�`x�«Z�M¢%�cz|{l��«R�w�_�K� � ¢%� � �¯�_�A���l�`� � ¦`x���{${l����}~xiÉ����Cxi�C�)�K� � «R�`� � }�x¯¢ � �~�
�`x{l�i�cz��i�I�A�l�C�KxM«i�i�A{l}~x�¦X�i�l��ÈR}~�-}~{Ê�¯�AË=�A�A{�Ç=vyx £ �K{l�¡� � z��Cz�¢�� � �C�C�K��xg{)Ìg� � xg{l}~{ � {l}~���C�b�¯�k���{l�i���-}bÈR}�xi¦ £ �A{Ê¢��C�Ax¯z�}~x�¦`�~�A{ � xM«�{��l}~���~�A{?�C�����l�C� � {l}~�`xizCÇ

Í Î�Ï?ÐIÑ=Ò!ÓcÔ�Õ�Ð=ÖlÒ?Ï

×)ØMÙ=DAE_^¸>\[�DASZ@3[�S=DAeK>&@3ORY�[C]qE_Y=EGYZF!ÚÛe�DAD�Oinp]qFRYZe3[�Ek@�np]g[Ae�DAE_]Rj_>¥Ù(e`@�]RnwedD�e`@3eKYi[AjGØP]!ÚÛOI@�SZ>
OqÚ�YZ]qY=OMeKjGe`@�[�DAORYZE_@¹DAeK>�eK]qDC@CB�Ù(e`@�]qS(>\e-ORÚ&[AB=e�E_D)DAe�j_e�fg]qYZ@�ePÚÛORD�>�Q=E_Y�[�DAORY=Ek@�>!]RQ=Q=j_E_@K]gÜ
[�E_ORYZ>K:ZadORYZ>�eKÝ�S=eKYi[AjGØiJiEG[!E_>�^Ie`>\E_DC]qÙ=j_e)[AO�S=Y(^Ie�DC>l[C]qYZ^¡B=OgÞßE_Y¡[AB=e¹@K]R>�ecORÚ&]X>�S=Q�e�D�Ü
@3ORY(^ISZ@�[AORD�@�ORS=QZjGe`^¡[AO¡]wÚÛe�DADAORnp]qFiY=e3[AE_@¹np]g[Ae�DAE_]Rj¥>\SZQ(eKDA@�ORYZ^IS(@�[�E_Y=Fà@�ORDAD�eKj_]q[�E_ORYZ>
Q(eKY=e3[ADA]q[�e¯EGY�[AO�[AB=ewÚÛe�DAD�Oinp]qFRYZe3[K:ÀWáQ�OgÞdeKD\ÚÛS=j�n¯e�[�B=OI^â[�O�[�DAeK]q[->�SZ@CBãQ=DAORÙ=j_e�np>
E_>à[�B=eâÝ�SZ]i>\Ek@3jk]R>A>�E_@K]qj$[�B=eKORDAØäORÚ->�S=Q�e�DC@3OiYZ^ISZ@3[�E_f�EG[lØ�^=e�fReKjGOiQ(e`^åÙMØ�æ¥]RD�çME_Yß]qYZ^
è fi@CB=E_Y=Y=E_çROgfâ]RYZ^éÙMØ�<?EGj_e�YMÙ�e�DAFRe�D�ê�ëiJ ìgíy:
îßEG[�BZEGY;[AB=Ek>¸[AB=e�OiD�Øâ[�B=e¡Ý�SZ]i>\E_QZ]RD\[AE_@�jGe
nwOR[�E_ORY�Ek>![�DAeK]q[�e`^�OiY�]p@3jk]R>A>\Ek@�]Rj
jGeKfReKjÊJ=Þ!BZe�DAeK]R>$[AB=e¸QZ]RD\[AE_@�jGe�ÜyBZORj_eP]RYZ^�[�BZeX>\QZEGY
^Ie�FiD�eKeXOqÚ?ÚÛD�eKeK^IOin¯>¹]qDAe¸[AD�e`]g[AeK^#Ý�SZ]RYi[AS=n�n¯eK@CBZ]RY=Ek@�]qj_j_ØR:Tï�B=e�Q(]qQ�e�D-@3OiYZ>\Ek>\[cOqÚ
[lÞdO�QZ]RD\[C>�:&h&E_DC>l[¸Þ$e¡^IeKnwOiYZ>\[�DC]g[�e¯OiS=D¸n¯e3[AB=OI^ãÚÛORDX]�Ù(]qj_jGEk>l[AE_@¯BZe3[�eKD�O�>l[AD�S(@�[�SZD�e
@3ORY�[C]qE_Y=EGYZFX]¯ð�ñÊòAógô�õ!ÚÛe�DAD�Oinp]qFRYZe3[KJqÚÛORD?Þ!BZE_@CBpÞ$ec@CB=O�>\e�ÚÛOiDd>�EGn¯Q=j_EGö(@�]q[�E_ORYà]X@�ORnwÜ
Q=jGe�[�eKjGØ�Q�ORjk]qDAEG÷KeK^�ÚÛe�DADAORnp]qFiY=e3[`JZ]pBZ]Rj�Ú�n¯e3[C]qjy:(îãe�>�B=OgÞ¼DAeK>�S=j�[C>!ÚÛOiD�[AB=eXn¯OI^IEGö=Ü
@�]g[AEGOiYpOqÚÀ[AB=ecÝ�SZ]i>\E_QZ]qD�[�Ek@3j_e)^IeKYZ>\EG[lØ¯OqÚ
>\[A]g[AeK>d^IS=e)[AO¸[AB=e�Q=DAO�øIEGn¯EG[lØXe�ù�e`@�[�EGYp[AB=e
BZ]qjGÚúÜyn¯e�[A]qj_j_E_@!np]q[�e�DAEk]qj=E_Yà]¸>�S=Q(eKDA@�ORYZ^=SZ@�[AORD3û�BZ]Rj�Ú�nwe�[A]Rjúûq>\S=Q�e�DC@3OiYZ^ISZ@3[�OiD�^Ie�fMEk@3e
ü >�e�e-h%EGF(:
ëRJIj_e3Úú[�ý�:�sIeK@3OiYZ^ÀJIÞ$e->l[ASZ^IØàÚÛOiD)]¯^IE�ùTSZ>�EGfie-B=e3[Ae�DAOi>\[�DASZ@�[AS=DAe¹@�ORY�[A]REGY=E_Y=F
]�þ?ÿ����-ÚÛe�DAD�Oin¯]RFRY=e�[![�B=eXEGY��(S=e�YZ@�eXORÚ�]¡^IORnp]qE_Y�Þ�]qj_j
OqÚ�[AB=e��$jGOI@CB�[lØMQ�eXORY�[AB=e
ÝiS(]R>�EGQZ]RD\[AE_@�jGe$>\Q�eK@3[�DAS=n�:qï�B=e�@3ORDADAeK>�Q(OiYZ^IE_Y=F�>�e3[�SZQ�Ek>�>\B=OgÞ!Y�ORYX[�B=e�DAEGFiBi[%EGY¯h%EGF(:
ëR:
îãe¡>�B=OgÞ DAeK>�S=jG[A>PÚÛOiDX^IEGù�eKD�eKY�[XDA]q[�E_Oi>PÙ�e3[lÞ$e�eKYé[�B=e¡^=ORnp]qE_YéÞ$]RjGj�Þ!Ek^M[AB ]qYZ^
[�B=e¸>�S=Q�e�DC@3ORY(^ISZ@�[AEGYZF¯@�ORB=eKD�eKYZ@3ePj_e�Y=FR[�B
:
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d����� Å��MÅ ´q���i�C� � {l}~�%�i}~�A{l�i�l�����I{l���&z|{l�M«i}~��«c«i�C�q}~�C�CzCÇ
	$xc{l�i���~�A�_{�� �$£�� �~�~}�z|{l}~������{l�A�l�`z|{��l�i�A¨{l�R�l��¢����A�l� � � � �b�(�-��{ � ��}~z¥z � x�«R¢�}~���i��« £ �A{y¢%�C�Cx¹{Ê¢��)z����I���l�C�`x�«i����{l�K�lzCÇ�¤d�A�l�`�K{l�����C�`xR¨�`�Cxg{l}��Kx � �I�i�l��ÈR}��-}b{Ê�P�AË=�C��{�}~z��C�`�-�i�~�A{l�C�b�¸z����i�i�l�Cz�z���« � z � �l�Cz��i�b{��K�({l���?�C�`�-�i����{l�$z���}~x�I�K� � �l}~» � {l}~�Kx¡���
{l���!� � �b�
�-�A{ � �úÇ�	$xw{l�����l}~¦`�g{�� � «i}bË=��z�}~����¢%� � �X�k�A���l�K� � ¦Kx��A{ £ �A{y¢%�C�Cx{Ê¢��Pz��i�I�A�l�C�KxM«i�i�A{l�K�lzCÇ��������_�A���l�`� � ¦`xi�A{?�C�`xg{ � }~xiz �
� �~�g���à«R�`� � }~xX¢ � �~�(�K�Àz�}~»C�����
� �����MÖ\Õ�����Ô��&Ð=Ö\Ò?Ï��������! " \Ö"�RÐ=Ö�Õ$#%�!�'&
(*),+ -�.�/103254768.
9;:
<*=>/?95@,680>2
ï�B=ec@�e�Y�[�DC]qj�ÝiS(]qY�[�EG[lØ¯EGY¡Ý�SZ]i>\Ek@3jk]R>A>�E_@K]qjI[AB=e�OiD�Ø¯OqÚ¥>�S=Q�e�DC@3OiYZ^ISZ@3[�E_f�EG[lØ�ê�ëiJ ìgí�Ek>�[AB=e
ÝiS(]R>�E_@�j_]i>�>�E_@K]qj r DAe�eKYBA >�ÚÛS=YZ@3[�E_ORYDCE ü 4�FHGJIKG"LMGON ý�[ABZ]g[�^Ie�Q�e�Y(^=>?OiYp[�BZec>�QZ]g[AE_]Rj�@�OqÜ
ORDC^IEGY(]g[�e I ]qYZ^�[AEGn¯e N :�P|[¹^=eK>A@3DAEGÙ�eK>)Ý�SZ]i>\E_QZ]RD\[AE_@�jGe`>!Þ!E�[AB#e�YZe�DAFRØ L ü n¯eK]i>\S=DAeK^
ÚÛD�Oin [�BZe¡@CB=e�n¯Ek@�]Rj�Q(OR[�eKYi[AE_]Rjký¸]qYZ^éh=eKD�n¯EdnwOin¯e�Y�[�S=n 4 F n¯OgfMEGYZF#]qj_ORY=F�@3jk]R>\Ü
>\Ek@�]Rj¥[ADA]RQleK@�[AORDAEGe`>)Þ!EG[�Bâ^=EGDAeK@3[�E_ORY#FiEGfie�Y#ÙMØ�[�B=e¯h=eKD�n¯E�fReKjGOI@�E�[lØTS F)ü 4 F ý�:kê Ugí�ï�B=e
ÝiS(]R>�E_@�j_]i>�>�E_@K]qj r D�eKe�YBA >dÚÛS=YZ@�[AEGOiY�Ek>!]XÚÛS=YZ@�[AEGOiYZ]qjÀORÚ&>�e�jGÚ&e�YZe�DAFRE_eK> CV ü 4 F G"IKGJLWGON ý3J
Þ!B=E_@CB�E_Y�FRe�YZe�DC]qjÀE_YZ@3j_SZ^Ie-n¯ORj_eK@�S=jk]qD�öZeKj_^=>KJI[AB=e¸>\SZQ(eKDA@�ORYZ^IS(@�[�E_Y=FpOiDA^IeKD�QZ]qDC]qnwÜ
e3[�eKDYX ü 4 F G"IZGON ý3J=EGn¯Q=SZD�EG[lØ�>A@�]q[\[Ae�DAEGY=F(J=]qYZ^�e�øM[�e�DAYZ]RjTöZe�jk^=>K:(ï�B=eXÝ�SZ]RY�[�S=n/nwe�Ü
@CBZ]qY=Ek@�]Rj=^Ie�FiD�eKeK>%OqÚ(ÚÛD�eKeK^IOin ORÚZ[�BZe)ÝiS(]R>�EGQZ]RD\[AE_@�jGe`>�>\B=OgÞ�S=Q¯EGYw[AB=e!np]g[�DAEGø�>l[AD�S(@�Ü
[�S=DAeàOqÚ![AB=e�Ý�SZ]i>\Ek@3jk]R>A>�E_@K]qj�Q=DAORQZ]RFi]q[�ORD¸]RYZ^ã[�BZe�>�e�jGÚ)e�Y=eKD�FiEGe`>�:BP|[wE_>�@3OiY�fie�Y=E_e�Y�[
[�O#ÚÛOiD�n�S=jk]g[�e¡[�B=e�[�BZe�ORDAØãSZ>\E_Y=F;ì*[?ì�np]q[�DAE_@�eK>¸E_Y�NPeKj_^=ØM>�Bä>�QZ]R@�e ü ^=e�Y=OR[�eK^äÙMØ
]$\�@CBZeK@Cç?]#]R@K@3eKYi[�ý�J%[�BZe�eKjGeKnweKY�[A>�OqÚ�Þ!B=Ek@CBäE_Y [AS=DAYä]qDAe_^3[�^Z`�]RnXÙ=SIÜ r ORDaA çROgf
n¯]q[�DAE_@�eK>�EGY @3ORn�Ù=E_Y=eK^ QZ]qD�[�Ek@3j_e3Ü|B=ORj_e ü ^Ie�Y=OR[�e`^ ÙMØß]b\\B(]g[J]ä]R@�@�e�Y�[Cý¡]qYZ^ >\QZEGY
>\QZ]i@3ei:¥ï�B=e¡>\[�DASZ@�[AS=DAeàOqÚ�[�BZeàQ=DAORQZ]RFi]g[AORDC>P]qYZ^;>�e�jGÚ!e�Y=eKD�FiEGe`>PEGYäNPeKj_^=ØM>�BIÜ�>\Q(]R@3e
]qYZ^�QZ]qD�[�Ek@3j_e3Ü|B=OijGe->�QZ]R@�e¹Ek>!]R>$ÚÛOijGj_OgÞ)>KJ

CE;cedgfE?h fE�ij fE�kWl G fE h U k cmd E?h U kDn h U kon h U k oE�h U k l G fE i cmd E?i n ip on i p oE�i l G ü ë`ý

CV cqd fV h fV ij fV k l G fV h U k cmd V h U k X h U koX h U k oV h U k l G fV i cmd V i X ip oX i p oV i lsr ü ìRý

ï�B=epe�j_e�n¯e�Y�[C>¸OqÚ�[AB=e�ì*[?ì�`c]qn�Ù=SIÜ r ORDaA çiOgf�n¯]q[�DAE_@�eK>¸]RD�e¡ìB[?ì�np]g[�DAEk@3eK>¸EGY
>\Q=E_Yå>\QZ]i@3eiJ%ei: F(: E�htceE�hu�v Þ!EG[�Bxw GOy c{z5| GO}1~ J%]RYZ^ >\E_n¯EGjk]qDAjGØéÚÛOiDpOq[AB=e�DC>�:!P�Y



´R}~x�¦K����{�¨y�Z�l}��i�~�A{!²w}bÈR}~x�¦P}~x¯´i���g� £ �l}�«�«R�C�q}��A�Cz �
Þ!D�EG[�E_Y=F#<?ÝM>K: ü ë`ýP]qY(^ ü ìRý-ÞdeàS(>\e`^�Fie�Y=eKDA]Rj?>�Ø�n¯n¯e3[AD�E_eK>KJ
Þ!B=Ek@CB ]qDAeà]R@K@3OiS=Y�[�eK^
ÚÛORD!ÙMØp[�BZe \l[�E_jk^Ie5]¯OiQ(eKDA]q[�E_ORY
Jo� ü 4 F G"IZG"LWG"N ý c � ü p 4 F GJIKG p LWGON ý�� r ü Uiý

ï�B=e�Ý�SZ]R>�E_@�j_]i>�>�Ek@�]qj r DAe�eKYBA >ÀÚÛS=YZ@�[AEGOiYZ>¥>A]g[AE_>\ÚÛØ)[AB=e�<�E_j_e�YMÙ(eKD�Fie�D�Ü|æ&]qDAçMEGYIÜ è fi@CBZEGYIÜ
Y=EGçiOgf¯[�DC]qYZ>�Q�ORD�[�e`Ý�SZ]g[AEGOiY�]RYZ^¡YZORDAn¯]RjGE_÷K]q[�E_ORY�@3OiYZ^IEG[�E_ORY� L C� o p CV G CE��	��

� S F���� CE;c j G CE�� CE;c p�� V Cë r ü ^�ý
ï�B=ecYZORYZ@�ORn¯nXSI[C]g[AEGfiecQ=DAOI^ISZ@3[ � @�ORn�Ù=EGYZeK>$np]g[�DAEGø¯n�S=jG[�E_Q=jGEk@�]q[�E_ORY�Þ!E�[AB�]w@3OiYIÜ
fRORj_SI[AEGOiY¸OgfReKD¥[AB=edE_Y�[�eKD�YZ]RjMf�]RD�Ek]qÙZjGe`>�J�]qYZ^%C� o c f� o Cë$E_>�]���]qS=j_E�n¯]q[�DAE�ø-E_Y�Q(]qD�[�Ek@3j_e3ÜB=ORj_e->\QZ]i@3ei:

ï�B=e�ÚÛS=YZ@�[AEGOiYZ]qjc^Ie�Q�e�YZ^=e�YZ@�e�OqÚ�[AB=e#Ý�SZ]R>�Ek@3jk]R>A>\Ek@�]RjdQ=DAORQ(]qFi]q[�OiD�OiYä[AB=e#>\eKj�Ú
e�Y=eKD�FiEGe`>PE_>-FiEGfie�YãEGYã[AB=e¯ÚÛORDAn ORÚ�>�e�jGÚúÜ|@�ORYZ>�Ek>l[Ae�YZ@�Øâ@3OiYZ^IEG[�E_ORYZ>K:����bõ¯ÚÛOiDX]�Þde`]qç�Ü
@3ORSZQ=jGE_Y=F(J��3Ü|Þ�]�fRe¹ORDC^Ie�D�QZ]RDA]Rnwe�[�eKDd[AB=e¸@3OiYZ^IEG[�E_ORY�D�e`]R^=>

fX ü IKG"N ý c����! #"$  %"
& L^ � �(' fn i ü 4 F GJIKGJLWGON ý*),+�- G ü/. ý

Þ!B=e�DAe � Ek>T[AB=ed>\[�DAe�Y=FR[�BPOqÚM[AB=e�QZ]REGDAEGYZF!EGY�[�eKDA]i@�[AEGOiY
J�]qY(^ ' ) + -¯^IeKY=Oq[AeK>&]�fRe�DC]qFiEGYZFOgfRe�D$[AB=eXh=eKD�n¯E¥>�S=D�Ú¶]R@�eR:Zï�B=e¸@�SI[\Ü|Oqù�e�Y=eKD�FiØ L10 E_>�[AOpÙ(eXe�j_EGn¯E_YZ]g[AeK^�EGY�Ú¶]�fiORD�OqÚ
[�B=eP[ADA]RYZ>\EG[�E_ORY�[�eKn¯Q(eKDA]q[�S=DAePEGY�[�BZe-SZ>\S(]qjÀnp]qY=YZe�D`:

îßB=e�Yâ[�B=epÝ�SZ]R>�Ek@3jk]R>A>\Ek@�]Rj r DAe�e�Y A >cÚÛS=YZ@3[�E_ORYãBZ]R>¹Ù�e�eKY�^Ie�[�e�DAn¯EGYZeK^ÀJÀQ=BMØI>�E_@K]qj
ÝiS(]qY�[�EG[�E_eK>¯ORÚcE_Yi[Ae�DAeK>\[à@�]qY Ù�e�@K]qjk@3S=jk]g[AeK^À:2�3�bõ4�?[�BZe�e`Ý�S=EGj_E_Ù=D�E_S=n j_OI@�]Rj)^Ie�YZ>�EG[lØ
OqÚ�>l[C]g[AeK>)]q[�Q(O�>\EG[�E_ORY I ÚÛOiD�Ý�SZ]R>�E_QZ]qD�[�Ek@3j_eK>!Þ!EG[�B�n¯OinweKY�[�S=n 4 F ]RYZ^�e�Y=eKD�FiØ L
ü n¯eK]i>\S=DAeK^¡ÚÛDAORn [AB=e¸h=eKD�n¯E
j_e�fie�júý?DAeK]i^=>

5 ü 4 F G"IZG"L ý c 5 F ëp ^ � � ï&D � f� o fE h ü 4 F GJIKGJL ý p f� o fE k ü 4 F G"IKGJL ý � r ü76 ý
Þ!B=e�DAe�5 F E_>$[AB=e¸^Ie�Y(>\EG[lØ¡ORÚ%>\[A]g[AeK>�OiY�[AB=e¸h=eKD�n¯E
>�S=D�Ú¶]R@3ei:

h=ORD&B=e3[Ae�DAOi>\[�DASZ@�[AS=DAeK>KJ3[�BZe$]RÙ(Ogfie?eKÝ�SZ]q[�E_ORYZ>¥nXSZ>\[�>l[AEGj_jMÙ(e�>\SZQ=Q=j_e�n¯e�Y�[�e`^-Þ!EG[�B
Ù(OiS=YZ^=]RD�Ø�@3ORY(^IE�[AEGOiYZ>!]g[�[�B=e-E_Y�[�e�D�Ú¶]R@�eK>K:ZW�>![�B=e`>\e¸@�ORYZ^IEG[�E_ORY(>)]qDAe-Y=ORY=ÜÊ[AD�E_fME_]RjÀEGY
ÝiS(]R>�E_@�j_]i>�>�E_@K]qj�[�BZe�ORDAØRJIÞ$ePQ=DAeK>�e�Y�[�[�B=e`>\e¸@�ORYZ^IEG[�E_ORY(>!EGY�[AB=ePÚÛORj_jGOgÞ!E_Y=Fp@CBZ]RQI[�eKD!EGY
^Ie3[C]qE_jÊ:

(*) ( 8g68=>0:93/?.<;>=s6�0:93@ 95@ 6�0>2P�Y�OiDA^IeKD¹[�O�ÚÛORDAnXS=jk]g[Aew[�B=e¯Ù�ORS=YZ^Z]qDAØâ@3OiYZ^IEG[�E_ORYZ>P]g[¸]RY�E_Y�[�e�D�Ú¶]R@�e¯Ù(e�[lÞdeKe�Y�[lÞdO
n¯]q[�eKD�Ek]qjk>�JgÞ$e)^Ie�öZY=e�öZDC>l[?]RYw]RSIøIEGj_Ek]qDAØ¸Q=DAORQZ]RFi]g[AORD%ORY¯eK]i@CBw>�Ek^Ie!OqÚ�[�B=e�EGY�[�eKD\Ú¶]i@3e
ê ^Ríy:?ï�BZe�YßÞ$e�D�eKj_]q[�e�[�BZE_>�]qSIøIE_jGEk]qDAØ Q=DAORQZ]RFi]q[�ORD�[�O [�B=e�ÚÛSZjGjcQ=D�OiQZ]qF�]g[AORDwf�Ek];]
[�DC]qYZ>\ÚÛe�D-np]g[AD�EGøÀ:
ï�B=Ek>-]qQ=Q=DAOi]i@CBâEk>-@3OinwQZjGe�[�e�j_Ø#e`ÝiSZEGfg]qj_e�Y�[P[�O#]�ÚÛS=j_j?>A@�]q[\[�eKD�E_Y=F
n¯]q[�DAE�ø�]qQ=Q=DAOi]i@CB�]i>dÞ$ePÞ!EGj_j¥>�B=OgÞ ]q[�[�B=e-eKYZ^�OqÚ¥[AB=Ek>!QZ]qDC]qFiDA]RQ=B
:M×)OgÞ$e�fie�D`Ji[AB=e
D�eKQ(e`]g[�e`^�W�YZ^IDAe�eKf¸>�@K]g[\[Ae�DAEGYZFcQ=DAOI@3e`>�>�eK>%]R@�D�O�>�>¥[�B=e�E_Y�[�e�D�Ú¶]R@�e!@3ORn¯Q=j_Ek@�]g[Ae?[AB=e$ÚÛS=j_j
>�@K]g[\[Ae�DAEGYZF�np]q[�DAE�ø�]RQ=Q=DAOi]i@CB
J
]qYZ^�Þ$e¯ÚÛORS=YZ^�[AB=e¡@3SZD�DAe�Y�[-n¯e3[�BZOM^ãn�SZ@CBéeK]R>�E_e�D
[�OpE_nwQZjGeKnweKY�[�]qYZ^�YMS=n¯e�DAE_@K]qj_jGØàn¯OiD�e->\[A]qÙZjGepê . J 6 í|:



µ ² � {�{l��} � z��
z����R�l}�¦-��{ � �úÇ
î�e)S(>\e!ÚÛOiD�[�BZe�]qSIøIE_jGEk]qDAØXQZD�OiQZ]qF�]g[�OiD%[�B=e)YZOq[A]q[�E_ORY E u U �� ]qYZ^ E u U �� JRÞ!B=eKD�e![AB=e

S=Q=Q�e�D�E_YZ^Ie�øgw c z�� G��'~ ^Ie3[Ae�DAnwE_Y=e`>%[�B=e)>�E_^=e!OqÚ�[�B=e!E_Y�[�e�D�Ú¶]R@�e ü j_e3Úú[?OiD%DAE_FRB�[Cý3:Rï�B=e
jGOgÞ$e�D¹EGY(^Ie3ø�^=e�Y=OR[�eK>c[AB=eà^IE_D�e`@�[�E_ORY�OqÚ�[AB=eàh=eKD�n¯E�fReKjGOI@�E�[lØi:��3ô
	Có���
úô�õwn¯OinweKY�[A]
ü E_YZ^Ie3ø � ý�]qDAe#[AB=Oi>�eãÞ!E�[AB ] h=e�DAn¯EPfRe�j_OI@3EG[lØßQ(OiEGY�[AEGY=F�[�OgÞ�]qDC^=>à[�B=eãEGY�[Ae�D�Ú¶]R@3eiJ
]qYZ^±ó��Iñúõió�
úô�õ�n¯ORn¯e�Y�[C] ü E_YZ^Ie�ø��qý�]qDAe¡[AB=Oi>�e¡Þ!EG[�Bå]�hZe�DAn¯E$fie�j_OI@3EG[lØãQ�ORE_Y�[�E_Y=F
]�Þ$]�Ø¹ÚÛDAORn¼[�BZe$E_Y�[�eKD\Ú¶]i@3eR:�îãe$ÚÛORDAnXS=jk]g[AedB=eKD�ed[�BZe$Ù�ORSZYZ^=]qDAØ¸@3OiYZ^IEG[�E_ORYZ>&ÚÛOiD�@�jGe`]qY
>\S=D�Ú¶]R@�eK>KJ�Þ!B=Ek@CB @�ORYZ>�e�DAfRe�[�B=e�Q(]qDC]qj_jGeKj�@�ORn¯Q�ORY=eKYi[pORÚc[AB=e#h=eKD�n¯E)n¯ORn¯eKYi[AS=n�J4�� :&ï�B=e�]qSIøIE_jGEk]qDAØâQ=DAORQ(]qFi]q[�OiDA>P]R>-ÚÛS=YZ@�[AEGOiY OqÚ 4�� J&e�Y=eKD�FiØ L J%]qYZ^�[AEGn¯e N ]RD�e
>\OijGSI[AEGOiYZ>�ORÚT[�B=e�Ý�SZ]i>\Ek@3jk]R>A>�E_@K]qjM[�DC]qY(>\Q�ORD�[?eKÝ�SZ]q[�E_ORY¯Þ!EG[�Bp[AB=ewÿ�� ��	�ñ(>�e�jGÚTeKY=e�DAFRE_eK>KJ
[�ORFie3[AB=e�DcÞ!E�[AB#[�BZe�Y=OiD�np]RjGE_÷K]q[�E_ORY�@3OiYZ^IEG[�E_ORY
J�B=OgÞ$e�fReKD�>�S=Ù?QleK@3[c[AOà[AB=e ������
���
 �gò��� ó��Iô
� �gò�� 	Cógô!��
úñ"
¶ógôZðCJCE u U �� ü 4��5G"LMGON ý c f#7u� � ü 4�� ý�CE u U �� ü 4��5G"LWG"N ý f#�u� � ü 4�� ý G ü%$ ý
Þ!B=e�DAe¹[�B=ePÚÛOijGj_OgÞ!EGYZF¯>�ØMn¯nwe�[�DAEGe`>�B=ORjk^ÀJ

f# u� � ü 4�� ý c f# u� � ü 4�� ý�& c f# u� � ü 4�� ý $ H r ü(' ý
ï�B=eK>�e�Ù(OiS=YZ^=]RD�Ø¹@3OiYZ^IEG[�E_ORYZ>&]qDAe&ÚÛOiD�np]RjGj_Ø�e`ÝiSZEGfg]qj_e�Y�[
[AO!Ù(OiS=YZ^=]RD�Ø¹@3OiYZ^IEG[�E_ORYZ>TÚÛOiD
]qY¸E_n¯Q(eKY=e3[ADA]RÙ=jGedEGY�[Ae�D�Ú¶]R@3eiJKBZOgÞdeKfRe�D¥Þ!E�[AB�]�>�S=D�Ú¶]R@�e?>�@K]g[�[�e�DAE_Y=F)np]g[AD�EGø f# u� � ^Ie3[Ae�D�ÜnwE_Y=e`^PÚÛD�Oin [AB=e?DAe �(eK@�[AEGOiY-]qn¯Q=j_E�[ASZ^IeK>&OqÚM[AB=e*)+�,����>A@�]q[\[Ae�DAEGY=F�n¯]q[�DAE�øP]R>¥e3øIQ=jk]qE_Y=eK^
Ù(eKjGOgÞ-: è YZ@3e¯[AB=eK>�e¡]qS=øME_j_E_]RD�Ø#QZD�OiQZ]qF�]g[�OiDA>P]RD�epOiÙI[A]REGY=e`^ÀJÀ[AB=epÚÛS=j_jdQZD�OiQZ]qF�]g[�OiDA>
@�]qYâÙ(ewORÙI[C]qE_Y=eK^â^IEGDAeK@3[�j_ØRJTÞ!EG[�B=OiSI[cÚÛSZD\[AB=e�DP>\OijGfME_Y=Fp[AB=eX[ADA]RYZ>�Q(OiD\[¹eKÝ�SZ]g[AEGOiY
J�EGY
[�B=e�ÚÛORj_jGOgÞ!E_Y=F¸Þ�]�ØR:qîãec^=e3öZY=ecB=ORQZQ=EGYZFX]qn¯Q=j_E�[ASZ^Ie`> f�,-�.� � J f�/.0-� � J f�,-�.� � ]RYZ^ f�/.0-� � JqÚÛOiD?[AB=eÚÛORS=D�@CBZ]qYZY=e�jk> ü jGe�Úú[%E_YZ@3Oin¯EGY=F�[�O)DAE_FRB�[&OiSI[�FiORE_Y=FZJKD�E_FRB�[¥E_YZ@3Oin¯EGY=F)[�O�j_e3Úú[�ORS=[�FROiEGYZFZJ
jGe�Úú[¸ORSI[AFRORE_Y=F�[�O�D�E_FRB�[-E_YZ@3OinwE_Y=F(JT]RYZ^�D�E_FRB�[-ORSI[AFROiEGY=F¡[�O�j_e3Úú[¸E_YZ@3OinwE_Y=FMý�Þ!BZE_@CB
@3ORY(>\eKD�fieX[AB=eàn¯ORn¯e�Y�[AS=n6@�ORn¯Q�ORY=eKYi[-QZ]RDA]RjGj_e�j�[�O�[�BZepEGY�[�eKD\Ú¶]i@3eiJ 4�� :
îßEG[�B;[AB=e
B=e�j_Q�OqÚ%[�B=e`>\e¸]Rn¯Q=jGEG[�S(^IeK>�Þde¸>�ORj_fRe¹ÚÛORD)[�B=epñyò �gôZð1)3ÿ3ò2� �gñyò�
3	Cÿ�ð�J CN u� J=ÚÛOiD!EGY(@3ORn¯E_Y=F[�DC]�QleK@3[�OiD�E_eK>dÚÛDAORn [AB=ePÚÛORj_jGOgÞ!E_Y=F¯eKÝ�SZ]q[�E_ORYZ>KJCN u� ü 4��aG"LMGON ý c f� uRv� � ü 4�� ý
CE v U �� ü 4��aG"LWG"N ý f� v'u� � ü 4�� ý�54 Cë 
 CE u U �� ü 4��5G"LMGON ý � CN u� ü 4��aG"LMGON ý76 G ü(8 ý
Þ!B=e�DAe ü w y ý c z ü � G�� ý G ü ��G � ý ~ :�ï�BZe�@�ORDAD�e`>\Q�ORY(^IEGYZF![�DC]qYZ>\ÚÛe�D�np]g[AD�Ek@3e`>
ÚÛOiD�ORSI[AFRORE_Y=F
[�DC]�QleK@3[�OiD�E_eK>�]qDAeâDAe�jk]g[�e`^ß[AO [�BZeãOiY=eK>¡ÚÛORD�E_YZ@3Oin¯EGY=Fä[�DC]�Qle`@�[�OiD�E_eK>à[�B=DAORSZFRB [AB=e
D�eKj_]q[�E_ORYZ>CN u� ü 4��aG"LMGON ý c f#�u� � ü 4�� ý CN u� ü 4�� GJLWGON ý f#�u� � ü 4�� ý r ü ë j ý
��]qD�[�Ek@3j_e¯@�ORYZ>�e�DAfg]g[AEGOiYâDAeKÝ�S=E_D�e`>-@3e�D�[A]REGY;>�ØMnwn¯e�[�DAEGe`>-Ù(e�[lÞdeKe�Yã[�BZepB=ORQ=QZEGY=F�eKjGe�Ü
nweKY�[A>KJ=Þ!B=Ek@CB�]RD�eiJ

f� v'u� � ü 4�� ý c f� u�v� � ü 4�� ý & c f# v� � ü 4�� ý f� v'u� � ü 4�� ý f# u� � ü 4�� ý r ü ëië`ý
adORYZ>�eKÝ�S=eKYi[AjGØiJKOiY=j_Ø¹OiY=e�]qn¯Q=j_E�[ASZ^IeRJ�ei: F(: f�,-9.� � Jg@3OiYi[C]qE_YZ>¥ÚÛD�eKednp]g[Ae�DAE_]RjiQ(]qDC]qn¯e3[Ae�DC>�J[�B=e!OR[�B=eKD�[�B=DAe�e)]RnwQZjGEG[�SZ^=eK>�^IeKQ(eKYZ^wORY¯EG[K:Rï�B=e!BZORQ=Q=E_Y=F-]qn¯Q=j_EG[�SZ^Ie`>�]qDAe!^Ie3ö(Y=eK^
f�Ek]é[AB=e#[ADA]RYZ>\n¯Ek>�>�E_ORY ]qn¯Q=j_EG[�SZ^Ie`>àORÚ-[�B=eâÚÛS=jGjP>A@�]g[�[�eKD�E_Y=F np]g[AD�EGøß]R>àEk>�>\B=OgÞ!Y



´R}~x�¦K����{�¨y�Z�l}��i�~�A{!²w}bÈR}~x�¦P}~x¯´i���g� £ �l}�«�«R�C�q}��A�Cz ª

Ù(eKjGOgÞ-:%h=ORDAnp]qj_jGØiJÀ[�BZe�Øé^IeK>A@3DAEGÙ�ep[AB=eàn¯OI^IE�ö�@�]g[AEGOiYZ>¸ORÚ�[�B=e¡^=eK@3OiS=Q=j_eK^éQ=DAORÙZjGeKn
^IS=eP[�O¯fME_D\[ASZ]qjÀB=OiQ=Q=E_Y=FpQ=DAOI@3eK>A>�eK>d[�Ow[�BZe-ORQ=Q�Oi>�E�[Ae->\Ek^IeR:

ï�B=e )+�,������òAó�� ��õ �gñ�ógòCð�J!ÚÛS=jGöZj_jGE_Y=F�[�B=eé^IeK>�E_D�e`^ Ù�ORS=YZ^Z]qDAØå@�ORYZ^=E�[AEGOiYZ>�]q[�[AB=e
EGY�[�eKD\Ú¶]i@3eiJ%@K]qYäYZOgÞ Ù(e�eK]i>\E_jGØ @K]qjk@3S=jk]g[AeK^À:�h=OiD�E_YZ@�ORn¯EGYZFâ[ADA]RQleK@�[AORDAEGe`>-[AB=e�Ø ]RD�e
ORÙI[C]qE_Y=eK^¡ÚÛD�OinCE u� ü 4��5GJLWGON ý c CE u U �� ü 4��aGJLWGON ý


 4 CE u U �� ü 4��5G"LWG"N ý 
!� � Cë 6 � CN u� ü 4��5G"LMGON ý � 4 CE u U �� ü 4��aG"LMGON ý p � � Cë�6 G ü ë�ìRý

]qYZ^¡ÚÛORD)OiSI[�FiORE_Y=F�[�DC]�QleK@3[�OiD�E_eK>dÚÛDAORnCE u� ü 4��5GJLWGON ý c CE u U �� ü 4��aGJLWGON ý
�� CE u U �� ü 4��aG"LWG"N ý p � � Cë�� � CN u� ü 4�� GJLWGON ý ��� CE u U �� ü 4��5G"LMGON ý 
!� � Cë�� r ü ëaUiýP�Y�[�B=Ek>!ÚÛOiD�n�S=j_]q[�E_ORY
J=[�B=e¸Ù�ORSZYZ^=]qDAØ¡QZD�OiÙ=jGeKn e�ù�e`@�[�E_fReKjGØ�DAeK^ISZ@�eK>�[AO¡@�]Rj_@�S=jk]g[�E_Y=F
[�B=e!]qS=øME_j_E_]RD�Ø r DAe�eKYBA >&ÚÛS=Y(@�[�E_ORY(>%ÚÛORD�Q(eKD\ÚÛe`@�[AjGØ¸DAe �(eK@�[AEGYZFcE_Y�[�e�D�Ú¶]R@�eK>K:�`)S=n¯e�DAEk@�]qj_j_Ø
[�B=Ek>pEk>p]qY e3øM[�DAe�n¯e�j_Øä>�EGn¯Q=j_e�[A]i>\çTJ�ÿ �bõ4�_Jde�n¯Q=j_OgØ�E_Y=Fã[�BZe�QZD�OI@3e`^IS=DAe�OqÚ
	)E_@K@�]g[AE
QZ]qDC]qn¯e3[Ae�DAEG÷`]g[AEGOiY�]R>�e�øIQ=j_]REGYZeK^wÙ(eKjGOgÞ-:iW!Úú[�eKD�Þ�]qDC^=>%[AB=e!Ù(OiS=YZ^=]RD�Ø r D�eKe�YBA >�ÚÛS=YZ@3Ü
[�E_ORYZ>¸ÚÛORD-[AB=eàQZ]RD\[AE_]RjGj_Ø�[�DC]qY(>\n¯EG[\[�E_Y=F#E_Y�[�eKD\Ú¶]i@3eà@�]RYéÙ(eàOiÙI[A]REGYZeK^;^IE_D�e`@�[AjGØâÚÛD�Oin
<?ÝM>�: ü ë`ìRý$]RYZ^ ü ë5U�ý�J=>�EGYZ@�e->\OijGfME_Y=FwÚÛORD$[�B=e-YZeK@3e`>�>A]qDAØw[�DC]qYZ>\ÚÛe�D!np]q[�DAE_@�eK> ü38 ý?OiY=j_Ø
EGYMfROijGfieK>�]wnp]g[�DAEGø¡EGYMfie�DC>\E_ORY
:P�Y�[AB=e)[ADA]RYZ>\ÚÛe�D�Üynp]g[AD�EGøX^Ie`>�@�D�E_QI[�E_ORY¥Jq[�BZe)Q=B=eKY=ORn¯e�YZORj_ORFREk@�]RjIQZ]qDC]qn¯e�[�e�DC>�@3OiYIÜ
[A]qE_Y=E_Y=F¸[AB=e¹nwEk@3DAOi>A@3OiQ=Ek@!EGY=ÚÛORDAn¯]q[�E_ORYàORÚ
[�BZecE_Y�[�e�D�Ú¶]R@�ec]RD�e![AB=ec[lÞdOw>\S=D�Ú¶]R@�ec>A@�]q[\Ü
[�e�DAE_Y=Fànp]g[AD�Ek@3e`> # - U .� � ]RYZ^�[�BZeXB=OiQ=Q=E_Y=Fà]qn¯Q=j_E�[ASZ^Ie �,-�.� � :�W)j_j¥[AB=DAe�eXÝ�SZ]RYi[AE�[AEGe`>�]RD�eì�øZìcn¯]q[�DAE_@�eK>�E_Yà>\QZEGYp>�QZ]R@�eR:qW�> # u� � E_>�SZY=E�[C]qDAØRJgEG[d^IeKQ(eKYZ^=>�]RQZ]qD�[�ÚÛD�Oin [�BZe�^IE_D�e`@�Ü
[�E_ORYwOqÚ=[AB=e!ÝiS(]qY�[�E_÷K]q[�E_ORY�]qøIE_>%ORYX[lÞdO¹QZ]RDA]Rnwe�[�eKDA>KJ`]¹>A@�]qjk]qD�>A@�]g[�[�eKD�E_Y=F¹Q=BZ]R>�e�]qYZ^
])>\QZEGY¸n¯EGøIEGY=F¹]qY=FijGe ü ORD`J�e`Ý�S=EGfg]RjGeKYi[AjGØiJ`]c>\QZEGY¸DAOq[C]g[AEGOiYP]RY=FRj_e`ý3:�sIEGn¯E_j_]RD�j_ØRJ`]R> �,-9.� � Ek>B=e�DAn¯E�[AE_]RY
JREG[$]Rj_>�O¸^Ie�Q�e�Y(^=>�OiY¯[lÞdO-QZ]RDA]Rn¯e3[�eKDA>KJgORYZe�^IeK>A@3DAE_Ù=EGYZF¸>\Q=E_Y¡@�ORYZ>�e�DAfMEGY=F
[�DC]qYZ>�n¯E_>A>\E_ORY;]RYZ^ã[�B=e¡Oq[�BZe�D�>�Q=E_Y �ZE_Q;[�DC]qYZ>�n¯E_>A>�EGOiY
:
W)j_jdDAe�np]REGY=E_Y=F#Ý�SZ]RYi[AE�[AEGe`>
^Ie3öZYZeK^�]qÙ�OgfReP]qDAePD�eKj_]q[�eK^¡[�Ow[AB=eK>�e-np]g[�eKD�Ek]qjÀQ(]qDC]qn¯e3[Ae�DC>?ÙMØ�>�ØMn¯nwe�[�DAEGe`>�:

ï�B=e)QZ]RD\[AE_@�jGe�ÜyB=OijGe)>\[�DASZ@3[�S=DAeK>?OqÚT[�B=e¹>\SZD\Ú¶]i@3e)>A@�]g[�[�eKD�E_Y=F¸np]g[AD�EGøw]RYZ^¯[AB=e)B=OiQIÜ
Q=EGYZFà]qn¯Q=j_E�[ASZ^Ie¸]qDAe¹FRE_fRe�Y�ÙMØRJ

f#�u� � ü 4�� ý cqd # u� � ü 4�� ý jj o# u� � ü 4�� ý l G f� u U v� � ü 4�� ý c d � u�v� � ü 4�� ý jj o� u�v� � ü 4�� ý l G ü ë5^�ý
Þ!E�[AB�[AB=e-B=OijGe-@3Oin¯Q(OiY=e�Y�[A>KJo# u� � ü 4�� ý c # u� � ü p 4�� ý�� c # u� � ü p 4�� ý�� . ü ë . ýo� u�v� � ü 4�� ý c � u�v� � ü p 4 � ý*� c # u� � ü p 4�� ý*� � u�v� � ü p 4�� ý*� # v� � ü p 4�� ý*� r ü ë 6 ý

h&E_YZ]RjGj_ØRJ�Þ$e�DAe�jk]g[Aeà[AB=e�QZ]qDC]qn¯e3[Ae�DC> # u� � ]qY(^ � uRv� � [AO�[AB=e )+�,����ô�ógò�� ����ð�ñ �gñ�ÿ
ð 	��qñÊñ�ÿ3ò�
úôMõ � �gñyò�
�� f
 J

f
 c d f
 - - f
 -�.f
 .�- p f
 .�. l r ü ë $ ý



� ² � {�{l��} � z��
z����R�l}�¦-��{ � �úÇ
ï�B=eX>A@�]g[�[�eKD�E_Y=F¯np]g[�DAEGø�Ek>�^IEk]qFiORYZ]RjÀEGY�QZ]RD\[AE_@�jGe�ÜyBZORj_eP>�QZ]i@3eRJZÞ!E�[AB#^IE_]RFROiYZ]qj¥@�ORnwÜ
Q(OiY=e�Y�[A>

f
 u'u c ü ë 
 � V f� uRv� � f� v'u� � ý $ H ü ë p � V f� u�v� � f� v'u� � ý f# u� � G ü ë ' ý
]qYZ^�Oqù�Ü|^=E_]RFRORY(]qjÀ@3OinwQ�ORYZe�Y�[A>

f
 uRv c ü ë 
 � V f� uRv� � f� v'u� � ý $ H ì � f� uRv� � r ü ë 8 ý
ï�B=eK>�e!E_^=e�Y�[�EG[�E_eK>�>�e�DAfRe!]i>�]cQZD�e`@3Ek>\e!^Ie�öZY=EG[�E_ORYpOqÚ�[�BZe)]qSIøIE_j_]RD�Ø-QZ]RDA]Rn¯e3[�eKDA>�ORÚ([AB=e
[�B=eKORDAØRJ # -� � ü 4�� ý3J # .� � ü 4�� ý3J(]RYZ^ � -�.� � ü 4�� ý)EGY#[�e�DAnp>)ORÚ�[�B=e¸QZB�ØI>�E_@K]qj&QZ]qDC]qn¯e3[Ae�DC>!OqÚ[�B=ePÚÛS=j_j¥>A@�]q[\[�eKD�E_Y=F¯np]g[AD�EGøÀ:

(*)�� I @���� /?95@�4!/?.�/����'9	�'.�@�
 /?95@,680
ï�B=e�n¯e3[AB=OI^-OqÚ�[�B=e 	!Ek@�@�]q[�EiQZ]qDC]qn¯e3[Ae�DAEG÷`]g[AEGOiYwê $	�,8 íqOqÚM[AB=edÝ�SZ]i>\Ek@3jk]R>A>\Ek@�]Rj r D�eKe�YBA >
ÚÛS=YZ@�[AEGOiYZ>$BZ]R>?Q=DAOgfReK^¯Q�OgÞ$e�D�ÚÛS=j�^=S=D�E_Y=F�D�e`@3e�Y�[?ØieK]RDA>K:�P|[!]R@K@3ORSZYi[C>?]RSI[�Oin¯]q[�Ek@�]RjGj_Ø
ÚÛORD�[AB=e�Y=OiD�np]RjGE_÷K]q[�E_ORY¯@3ORY(^IE�[AEGOiY
:iW @3ORDADAeK>�Q(OiYZ^IE_Y=FPQZ]qDC]qn¯e3[Ae�DAEG÷`]g[AEGOiYXÚÛOiD?^IEk>l[AD�EGÜ
Ù=SI[�E_ORYãÚÛS=Y(@�[�E_ORY(>-Þ$]i>-]qQ=QZjGE_eK^â[�O�[AB=eàNPe�jk^IØI>\BãQZ]RD\[-OqÚd[�B=e r DAe�eKYBA >PÚÛS=YZ@3[�E_ORYZ>K:
ï�B=e¸@3OinXÙ=E_Y=eK^�eKÝ�SZ]q[�E_ORYZ>�E_Y�[�B=eKEGD!Fie�Y=eKDA]Rj�ÚÛORDAn/]qDAe¯ê 8 í

fE i c p ì � � f5 h � d ü�� p�
 h � o� � o
 k ý p ü 
 h � o� p � � 
 k ýp ü o
 h � � p o� � o
 k ý ü o� p o
 h � � � 
 k ý l � f5 k G
fE h U k c�� � � f5 h U k � d ü ë 
 
 h U k � o
 h U k ý ì 
 h U kp ì o
 h U k p ü ë 
 o
 h U k � 
 h U k ý l G ü ì j ý

Þ!E�[AB

f5 h U k cTd ü ë p�
 h U k � o
 h U k ý $ H jj ü ë p o
 h U k � 
 h U k ý $ H l r ü ì=ë`ý

ï�B�S(>�JÀ[AB=eàQ=DAORÙZjGeKn Ek>-D�e`^ISZ@�eK^ã[�O�[AB=e¡>�ORj_SI[�E_ORYãÚÛOiD-[lÞdO#ìB[?ì¡np]q[�DAE_@�eK>-E_Y >\QZEGY
>\QZ]i@3eiJ 
 h ]qY(^ � :��c>\E_Y=FéÚÛS=Y(^=]qn¯e�Y�[C]qjc>�ØMn¯nwe�[�DAEGe`> ü Q(]qD�[�Ek@3j_e � BZORj_eRJ�DAe3[A]RDA^=eK^ �
]R^Ifg]qY(@3eK^(ý?j_E_çRe¸<?Ý�: ü Uiý$]qYZ^


 k ü 4 F GJIKG"LMGON ý c 
 h ü p 4 F G"IZG p LWG"N ý � . G ü ìiìRý
Þ!B=e�DAe N � ^Ie�Y=OR[�e`>�[�B=e�>\Q=E_YIÜ|np]g[�DAEGø¡[�DC]qY(>\Q�Oi>�e-ORQ�e�DC]g[AEGOiY
JM[�B=e¸ÚÛS=jGj%DAe3[A]RDA^=eK^ÀJZ]i^MÜ
f�]RYZ@3e`^ ]qY(^ NPe�jk^IØI>\B r D�eKe�YBA >àÚÛSZYZ@�[AEGOiYZ>�]RD�e�ORÙI[C]qE_Y=eK^ßÚÛD�Oin 
 h ]qYZ^ � :!ï�B=e
[�DC]qYZ>�Q(OiD\[!e`ÝiS(]g[�E_ORY(>?ÚÛOiD�[�B=ePÚÛSZYZ@�[AEGOiYZ> 
 h ü 4 F G"IKGJLWGON ý$]RYZ^ �&ü 4 F GJIKG"LMGON ý$]qDAe

ì L 
 h 
!� S F � 
 h c 
 h � oX h � 
 h 
 V h � 
 h p�
 h � oV h p X h G ü ì�Uiý
]qYZ^

��� � � 
!� S F ��� 
 ü p�
 h � oX h p V h ý � � 
 � � ü p X k � o
 k 
 V k ýc p�
 h � oV i � o
 k 
 X i � o
 k 
 
 h � oX i p V i r ü ìR^�ý



´R}~x�¦K����{�¨y�Z�l}��i�~�A{!²w}bÈR}~x�¦P}~x¯´i���g� £ �l}�«�«R�C�q}��A�Cz �

� � & �MÔ� lÐ1�8������ O �ÖO�iÐ=Ö\Õ$# ��� &
W�>à]RY�e�øI]Rn¯Q=jGe�Þ$e#@3OiYZ>\Ek^IeKDwBZe�DAe�[�B=e#W�YZ^IDAe�e�f�ÝiS(]R>�EGQZ]RD\[AE_@�jGe�>�Q(e`@�[AD�S=n EGYß]
BZ]qjGÚúÜyn¯e�[A]qj_j_E_@¯ÚÛeKD�DAORnp]RFRY=e�[PÙ�e3[lÞ$e�eKYé[lÞdO#>�E_Y=FRj_e3[�>�S=Q�e�DC@3OiYZ^ISZ@3[�ORDC>K:
ï�B=E_>�@3OiD�DAe3Ü
>\Q�ORYZ^Z>¸[AO�[�B=e�^IeKf�Ek@3e�>\B=OgÞ!YäORYé[�BZe�j_e3Úú[¯>\Ek^Ie¡E_Yäh%E_FZ:$ëR: P�Yä[�B=Ek>w@�]R>�eRJ&ORY;[AB=e
BZ]qjGÚúÜyn¯e�[A]qj_j_E_@->�E_^=e-ORY=j_Ø�Ý�SZ]i>\E_QZ]qD�[�Ek@3j_eK>�Þ!EG[�B�OiY=e¸>�Q=EGY�^IE_DAeK@�[AEGOiY�Þ!E�[AB�D�e`>\Q�eK@3[![�O
[�B=e¡Ý�SZ]RY�[�E_÷K]g[AEGOiYã]qøIE_>-]RD�e¯EG[�E_Y=e�DC]qY�[K:&ï�B=eà>l[C]qÙ=j_epeKÝ�S=E_j_EGÙ=DAE_S=n @�ORYIöZFiS=DC]g[�E_ORYãOqÚ
>\SZ@CB�]â>�ØM>\[�eKn E_>w] � Ü�QlS=YZ@3[�E_ORY
J�E_YäÞ!B=Ek@CB [AB=e�Q=BZ]R>�e¡ORÚ![�B=e�>�EGY=FijGe�[�OiDA^IeKD�Q(]gÜDA]Rnwe�[�eKD!ORY�Ù(OR[�B�>\Ek^Ie`>�OqÚ%[�B=e-E_Y�[�e�D�Ú¶]R@�e-^IE�ùTe�DC>�ÙMØ � ê . íy:�adB(]qDC]R@�[Ae�DAE_>\[�Ek@cOqÚ%>�SZ@CB]�BZe3[�eKD�O�>l[AD�S(@�[�SZD�e�E_>w[AB=e�Q=DAeK>�e�YZ@�e�ORÚ�[AD�E_Q=j_e3[¡@3OiD�DAe�jk]g[AEGOiYZ>�Y=eK]RD�[AB=e�EGY�[Ae�D�Ú¶]R@3ei:
sMB=OgÞ!Y�EGY�h%EGF(:(ìX]RD�e¹[AB=e->\E_Y=FRj_e3[!OiDA^IeKD�QZ]qDC]qn¯e3[Ae�D!]qY(^�]RjGjT[AB=D�eKe¹[�DAEGQ=j_e3[�@�ORn¯Q�OqÜ

−10 −5 0 5 10
x/ξ0

−2

−1

0

1

2

∆/
T

c, 
Φ

tr
ip
/T

c

π−junction

−

+

superconductor metal superconductor
half

����� Å��ZÅ ´R�C�b���C�`xiz�}~z|{l�Cxg{#�K�\«i���
� � � � �-�A{l�A� � x�« {��l}~���~�A{ �C����¨
�l�A� � {l}~�`x�z�}~x � x ´���¤�²��`´��=¨
	 ��xi�A{l}~�`x(Çi���i��� � �~�C�i� � {l}~�`xiz � �l��_�K�¸{l�C�-�I�A� � {l�i�l��

� ©�� ©�ª�
��K�
� xM«¸�k�K������� ��������� ���;©�� �

Y=e�Y�[A>¸Þ!B=E_@CB ]RD�e¯E_YZ^ISZ@�eK^éY=e`]qD-[AB=eàE_Y�[�e�D�Ú¶]R@�epÙMØ#[�BZe¡>\QZEGYéDAOq[A]q[�E_ORYée3ùTeK@3[�êGë j í|:
ï�B=e�>�Q=E_Y D�OR[A]q[�E_ORY;e3ùTeK@3[�Ek>¸[C]qçie�Y E_Y�[�Oâ]i@�@3OiS=Y�[XfME_]�]#>�S=D\Ú¶]i@3e�>�@K]g[\[Ae�DAEGYZF�n¯]qÜ
[�DAE�ø f# � � c e3øIQ ü �����! #" ìiý fëX]q[c[AB=ep>\S=Q�e�DC@3OiYZ^ISZ@3[�E_Y=F�>�Ek^Ie�ORÚ�[�BZe�E_Y�[�e�D�Ú¶]R@�eRJ�Þ!B=e�DAe� ^=e3öZY=e`>)]p>�Q=EGY=ÜyDAOq[C]g[�E_ORY�]qY=FijGe¸]RYZ^ �! ^=e�Y=OR[�eK>![�B=e ��]RS=jGE
>�Q=E_Y�n¯]q[�DAE�øéê�ë j J_ëRë�íy:
r e�Y=eKDA]RjGj_ØRJ%[�BZe�f�]RjGSZe�ORÚ � ^Ie�Q�e�Y(^=>¯ORY�[�B=e#]RY=FRj_e�OqÚcE_n¯QZ]R@3[KJ%$�êGë j í)]RYZ^�@K]qY
]qQ=Q=DAOi]i@CBàfg]qj_S=eK>$ORÚ¥[�BZe-ORDC^Ie�D$OqÚ � ÚÛORD)>\[�DAORYZFXÙZ]RYZ^�>�Q=j_E�[�[�E_Y=F�ê�ë�ì�í|:Ih=ORD)^=e3öZY=EG[�e�ÜY=eK>A>�J&Þde¡Q=D�e`>\eKY�[XD�e`>\SZj�[C>-ÚÛORD � c j r $ . � @3O�>&$�: è Yé[�B=e�BZ]qjGÚúÜ|nwe�[A]RjGj_E_@¡>\Ek^Ieà[AB=e
>�@K]g[\[Ae�DAEGYZFwnp]q[�DAE�ø�BZ]R>!YZO¡>\QZEGY�>\[�DASZ@�[AS=D�ei:Zh=SZD\[AB=e�D`JZÞ$e-SZ>�eP[�B=e¸BZORQ=Q=E_Y=Fà]RnwQZjGEGÜ
[�SZ^Ie � � � c ü ë 
 # � � ý � � @3O�>&$�J�Þ!B=eKD�e � � c ü ��' U ' G ��( U ' ý*)âEk>?^Ie�[�e�DAn¯EGYZeK^pÙMØ�[�B=e�[lÞdO>\Q=E_Y;>�@K]g[�[�e�DAE_Y=F�@CBZ]qY=YZe�jk>¹ÚÛD�Oin [�BZeà>\S=Q�e�DC@3OiYZ^ISZ@3[�OiDP[�O�[�BZepBZ]qjGÚúÜyn¯e�[A]qj_j_E_@p>�Q=E_YIÜ
S=Q ÙZ]RYZ^À:&ï�BZE_>�D�e �ZeK@3[A>�]#>\QZEGY;DAOq[C]g[�E_ORY ^=S=D�E_Y=F�[ADA]RYZ>\n¯Ek>�>�E_ORY;Þ!B=Ek@CB;E_>XBZ]qjGÚ)OqÚ
[�B=e¹>\Q=E_Y¡DAOq[C]g[AEGOiY¯^=S=D�E_Y=F�D�e �ZeK@3[�E_ORY
:�ï�B=ec@�Oi>&$äÚ¶]R@�[AORD�]R@K@3ORSZYi[C>�ÚÛORDd[�BZe�DAeK^ISZ@�eK^
[�DC]qYZ>�n¯E_>A>\E_ORY ]q[�jk]qDAFRepE_n¯QZ]R@3[w]qYZFRj_eK>K:¥îãe¡Q=DAeK>�e�Y�[�DAeK>�S=jG[A>¸ÚÛORD � ( U ' " � ' U ' c j r $]qYZ^ j r ëiJ�ì � � ' U ' c ë r j :�ï�B=eXj_e�YZFq[�BâOqÚ�[�BZeXBZ]Rj�Ú�n¯e3[C]qj_jGEk@¸DAe�FiEGOiY�E_>
U#+ � Þ!EG[�B#[AB=e@3ORBZe�DAe�YZ@�ecj_e�Y=FR[�B,+ � c.-�/&" ì �10 0 :=î�e¸]i>�>�S=n¯e-@3ØMj_EGYZ^=D�Ek@�]Rj
h=e�DAn¯E
>\SZD\Ú¶]i@3eK>K:



� ² � {�{l��} � z��
z����R�l}�¦-��{ � �úÇ
î�epBZ]�fiep>l[ASZ^IE_eK^ã[�BZepÙ(eKBZ]�fMEGOiD-OqÚ!>\SZ@CB;]�B=e�[�e�DAOi>\[�DASZ@3[�S=DAep]R>¸]�LiOi>�e�Q=BZ>�ORY

^Ie�fMEk@3eR:?P|Ú�]�Q=BZ]R>�e-^IEGù�eKD�eKYZ@3e���E_Y�[�B=ePOiDA^IeKD�QZ]qDC]qn¯e3[Ae�D�Ek>�Q=D�e`>\eKY�[$Ù�e3[lÞ$e�eKY�[AB=e
jGe�Úú[X]qYZ^�D�E_FRB�[-e�Y(^âORÚ?[�BZepB=e3[Ae�DAOi>\[�DASZ@�[AS=D�eiJ�[�B=eàÝ�SZ]i>\E_QZ]qD�[�Ek@3j_e¯>\Q�eK@3[�DAS=n E_Y�[AB=e
BZ]qjGÚdn¯e3[C]qj�Ek>¹nwOI^IEGöZe`^À:BP�Yéh&E_Fi>K:*U�]qYZ^Z^�Þ$e¯>\B=OgÞ D�e`>\S=jG[A>¹ORÚdORSZDP@K]qjk@3S=jk]g[AEGOiYZ>
ÚÛORD�[lÞ$O¯>�e3[C>�OqÚ�QZ]qDC]qn¯e�[�e�DC>K:

−1 −0.5 0 0.5 1
Ε/∆0

−1

−0.5

0

0.5

1

φ/
π

−1 0 1
Ε/∆0

0

5

10

15

20

N
(p

 ,Ε
)pF>0pF<0+ − + − + −

φ=0.2π

− + − + − +

a) b)

����� Å��ZÅ�� �Cxiz�}b{y�¡�K��z|{ � {l�Cz � { 
 � ©�� ©�ª�
 � �k���¹Ìg� � z�}~� � ��{l}��A���Az�¢�}b{l��xi�K�l� � �¥}~�-� � �A{ � {{l�i�c� � �b�_¨¶�-�A{ � �~��}~�cz�}G«R�¹���&{l�i���~�A�G{!}~xg{l�A��� � �C�`�=�k��� � ��� � ��� ��� � �å©�� �qÇ ��� � }~z��I�A�lz�}~�`x¡�K�¥{l���� � ÈR}�� � ���${l�i�w«R�Cx�z�}b{y���K�dz|{ � {l�Cz � z¹�k�ix��A{l}~�`xâ�K�d��� � z��w«i}bË=�A�l�Cxi�C�`Ç&� � �i�I��«��l�C¦`}~�`xiz
� �l�P¢���}b{l�`�(��xi¦ � �i�I��«¡�l�A¦`}~�`xiz�¦�� � �gÇT���i�Pz�}~¦`x�z�}~xM«R}�� � {l�¹{l�i�-«i}b�l�C�A{l}~�Kx��K��{l�i�P�C�R���l�Cxg{� � ���l}~��« £ ��{l�i�¸­dxM«q�l�C�C�¡z|{ � {l�CzCÇ £�� ­dz � x��AÈ � �-�i�~�P¢��¸z�����¢¼z��I�A�A{�� � �k�K� � z��C�~�C�A{l��«�i� � z��)«i}bË=�A�l�Cxi�C�

ï�B=eã>�Q�eK@�[ADA]�@3OiYZ>\Ek>\[�ORS=[�ORÚ�W)YZ^=D�eKe�fßÝ�SZ]R>�EGQ(]qD�[�Ek@3j_eâÙZ]RYZ^=>KJ�>�e�Q(]qDC]g[�e`^åÙMØ
Fi]qQ(>�: P�Y�h&E_Fi>K:5U�]iýÀ]RYZ^�^�]iýÀÞde?>�B=OgÞ�[�B=e`>\e?Fi]qQZQ(e`^MÜyDAe�FiEGOiYZ> ü Þ!BZE�[Ae`ý&]qYZ^¹[AB=e�Y=OiYIÜ
Fi]qQZQ(e`^¡DAe�FiEGOiYZ> ü FRDAe�Ø=ýdOqÚ&[�B=e-^IeKYZ>\EG[lØàORÚ%>\[A]g[AeK>!]q[$[AB=e-BZ]Rj�ÚúÜ|n¯e3[A]RjGj_Ek@c>�E_^=e¹ORÚ&[AB=e
jGe�Úú[¥EGY�[Ae�D�Ú¶]R@3e�]i>
]$ÚÛS=YZ@3[�E_ORY¸ORÚi[AB=e�Q=B(]R>�e�^IE�ùTe�DAe�Y(@3eR: è Y=e�@CBZ]RDA]i@�[�eKD�Ek>\[�Ek@%>�Q�eK@�[AD�SZn
ÚÛORD�ö=øIe`^¯Q=BZ]R>�e)^IEGù�eKD�eKYZ@3e�ÚÛOiD�Ù�Oq[�BpQ�Oi>�EG[�E_fRe�]RYZ^wY=e�F�]g[�E_fRe�n¯ORn¯eKYi[AS=n ^IEGDAeK@3[�E_ORY
E_>�>�B=OgÞ!Y¡E_Y�h%E_Fi>K:?UXÙ(ýd]qY(^_^wÙ(ý�:=ï�BZe¹^IEk>�Q(eKDA>�EGOiY¡ORÚ
[�B=ePnp]gøIE_np]XE_Yà[AB=e-^Ie�YZ>�EG[lØ
OqÚ�>l[C]g[AeK>!Þ!EG[�B#QZBZ]R>�e¸^IEGù�eKD�eKYZ@3eX^=e3[�eKD�n¯E_Y=eK>)[�B=e�>\E_FRY�OqÚ�[AB=eXLiOi>�e�Q=BZ>�ORY�@�S=D�DAe�Y�[
[�DAORS=FiB;[�B=e�^Ie�fMEk@3ei:%îãe�EGYZ^=E_@K]g[�e�EGY h%EGF�>�:!UR]�ý¸]qY(^ ^i]�ý-ÙMØ 
 ]qYZ^ p W�YZ^IDAe�eKf
>l[C]g[�e`>�J�Þ!B=Ek@CBå@�]qDADAØé@�S=DAD�eKYi[¯E_Y�Q�Oi>�E�[AEGfie�]qYZ^�Y=e�F�]g[AEGfie�^IE_D�e`@�[AEGOiY�DAeK>�Q(e`@�[AEGfie�j_ØR:P|[�@�]RY Ù�eâ>�e�eKY�[ABZ]g[¡[�B=eâ>�E_FRYåOqÚ¹[�B=e�LRO�>\eKQ=BZ>�ORYå@3S=DAD�eKY�[¡@3ORDADAeK>�Q(OiYZ^=>�[�O;[AB=e
>\E_FRY�OqÚ & L ü �Tý " & �¥J¥Þ!B=e�DAe L ü �Týc^=e�Y=OR[�eK>c[AB=ep^IE_>�Q�e�DC>\E_ORY#ORÚ�[�BZewnp]qøME_np]àE_Yâ[AB=e
^Ie�YZ>�EG[lØ�OqÚ?>\[A]g[AeK>K:Àï�B=E_>cEk>¹]RYZ]qj_ORFiORSZ>![�O�[�B=e¯@3S=DADAe�Y�[¹@K]qDAD�E_eK^�ÙMØ#]àÙ�ORSZYZ^â>\[A]q[�eL
	 ^IEk>�Q(eKDA>�EGYZF�Þ!E�[AB;Q=BZ]R>�e��&J¥Þ!B=Ek@CBéE_>XFRE_fReKY�ÙMØ
� 	�� ü & L�	 " & �Tý�� ü L
	 ý3J
Þ!B=e�DAe
� ü L
	 ý$Ek>$[�B=e-e`ÝiSZEGj_EGÙZD�E_S=n ÚÛeKD�n¯E_ORY�^IEk>l[AD�E_Ù=SI[AEGOiY�ÚÛSZYZ@�[AEGOiY
:



´R}~x�¦K����{�¨y�Z�l}��i�~�A{!²w}bÈR}~x�¦P}~x¯´i���g� £ �l}�«�«R�C�q}��A�Cz ·

−1 −0.5 0 0.5 1
Ε/∆0

−1

−0.5

0

0.5

1

φ/
π

−1 0 1
Ε/∆0

0

0.5

1

1.5

2

N
(p

 ,Ε
)

pF>0pF<0+ − + − + −

φ=0.5π

− + − + − +

a)
b)

����� Å���Å �����!z � �-� � zd�T}~¦iÇ��c�k����� ��� � ��� ��� � �;©��~�
� �����MÖ\Õ�����Ô��&Ð=Ö\Ò?Ï������ Ö��XÔY��Ö��7& # ��� &
	 ),+ -�.�/103254768.
9;:
<*=>/?95@,680>2
ï�B=e�ÚÛSZYZ^=]qn¯eKYi[C]qjÀÝ�SZ]qY�[AE�[lØwÚÛORD�^IEGù�S(>\E_fRec[�DC]qYZ>�Q�ORD�[?E_>d[AB=e �c>�]i^Ie�j r DAe�e�Y A >dÚÛS=YZ@3Ü
[�E_ORYéê�ëaUgí|JiÞ!B=Ek@CB�E_>d[�BZe¹n¯OinweKY�[�S=n ]�fie�DC]qFie)OqÚ
[AB=e-Ý�SZ]R>�E_@�j_]i>�>�Ek@�]qj r DAe�e�Y A >dÚÛS=YZ@3Ü
[�E_ORY%CE ü IZG"LWG"N ý c ' CE ü 4 F GJIKGJLWGON ý*),+�-�:
P|[�Ek>�]�ÚÛS=YZ@�[AEGOiYZ]qjIORÚ(n¯ORn¯eKYi[AS=n ]�fie�DC]qFRe`^
>\eKj�Ú%e�Y=eKD�FiEGe`> CV ü IKG"LMGON ý c ' CV ü 4 F G"IZG"LWG"N ý ) +�-�:=ï�BZeP>\[�DASZ@3[�S=DAeK>$OqÚ
CE ]qYZ^ CV ]RD�e
[�B=e¸>A]qn¯e-]R>�E_Y�<?ÝM>�: ü ë`ý$]qY(^ ü ìRý3:Z<?Ý�: ü U�ýdE_>!DAe�QZj_]i@3eK^�ÙMØo� ü IZG"LWG"N ý c � ü IKG p LWGON ý � r ü ì . ý
ï�B=e ��>A]R^IeKj r DAe�e�Y A >�ÚÛSZYZ@�[AEGOiYpORÙ�e�ØI>%[�B=e)ÚÛORj_jGOgÞ!E_Y=F¹[�DC]qYZ>�Q�ORD�[�e`Ý�SZ]g[AEGOiY¯]RYZ^wY=ORD�Ü
n¯]RjGE_÷K]q[�E_ORY�@3OiYZ^IEG[�E_ORYéê�ëaUgí|J

� L f� o Cë p CV G CE�� � 
�
 � �
�?ü CE � �
� CE ý c j G CE � CEgc p�� V Cë r ü ì 6 ý
×)e�DAeRJ&>\S=n¯np]g[AEGOiYéOgfRe�D¹[AB=epD�eKQ(e`]g[AeK^ãEGY(^Ie3ø���Ek>-EGn¯Q=j_E_eK^À: CV ^IOMe`>-Y=Oq[X@�ORY�[A]REGY
[�B=edY=ORYIÜ|np]qFiY=e3[AE_@�E_n¯Q=S=DAE�[lØP>A@�]g[�[�eKD�E_Y=F�>�e�jGÚIe�Y=eKD�FiØ¹]RY�ØMn¯ORDAeR:�î�edÞ!EGj_ji>�ORj_fRe�[AB=eK>�e
eKÝ�SZ]g[AEGOiYZ>�ÙMØXSZ>�E_Y=FP[�B=e 	!E_@K@�]q[�E=QZ]RDA]Rn¯e3[�eKD�E_÷K]q[�E_ORYX[�eK@CBZY=E_Ý�S=ec]qYZ^wQ=DAeK>�e�Y�[�Ù(eKjGOgÞ
[�B=ecD�e`>\S=jG[�E_Y=F-e`ÝiS(]g[�E_ORY(>�ÚÛORD?[�B=ec^IE�ùTSZ>�EGfiec@K]R>�eR:Rï�B=e¹@3OiD�DAeK>�Q(OiYZ^IE_Y=FPeKÝ�SZ]q[�E_ORYZ>?EGY
]wöZY=EG[�e-fRe`@�[AORD!Q�Oq[�eKY�[�Ek]qj¥]RD�ePORÙ=[A]qE_Y=e`^¡ÙMØ�]RQ=Q=j_ØMEGY=Fà]wF�]qS=Fiec[ADA]RYZ>\ÚÛORDAn¯]q[�E_ORY¡[�O
<?ÝM>�: ü ì 6 ý ü ]qYZ^�[AO¯<dÝM>�: ü ì ' ý3J ü ì 8 ý$Ù�e�j_OgÞ�ý�:
	 ) ( 8g68=>0:93/?.<;>=s6�0:93@ 95@ 6�0>2P�Yà[�BZeP^=E�ùTSZ>�EGfiecj_EGn¯EG[�[�B=e¹Ù(OiS=YZ^=]RD�Øà@�ORYZ^=E�[AEGOiYZ>�]qDAe)ÚÛORDAnXSZj_]q[�eK^àEGY�[�eKD�np>dOqÚ¥[AB=e
nwOin¯e�Y�[�S=n�]�fie�DC]qFRe`^à[ADA]RYZ>\ÚÛe�D)np]g[AD�Ek@3e`>�]RYZ^ r D�eKe�YBA >!ÚÛSZYZ@�[AEGOiYZ>�:Tï�B=e¸DAeK>�S=jG[�E_Y=F



�C© ² � {�{l��} � z��
z����R�l}�¦-��{ � �úÇ
Ù(OiS=YZ^=]RD�Ø @�ORYZ^IEG[�E_ORY(>XÚÛOiDà>\QZEGYIÜ�@3OiYZ>�e�DAf�E_Y=F�EGY�[�eKD\Ú¶]i@3e`>�Þ$e�DAeàÚÛOiS=YZ^ ÙMØ `�]R÷K]qDAOgf
ê�ë5^qí?]qY(^#ÚÛOijGj_OgÞ ÚÛDAORn [AB=ew[�DC]qYZ>\ÚÛe�D�Ü|n¯]q[�DAE�øâ]RQ=Q=DAOi]i@CB#ORSI[AjGE_Y=e`^ã]RÙ(Ogfie�ê 6 í|:
ï�B=eKØ
]qDAe

� v CE v &&�� CE v c ë#�� 	 ì � V 0 ê,CE v G CE u í^ � V p 0 ü z CE v G CE u ~ 
 ì � V ý
� v CE v &&�� CE v c � u CE u &&�� CE u G ü ì $ ý

Þ!B=e�DAe � E_>�[�B=ew@3OMORDC^IE_YZ]g[AeX]qj_ORYZFp[�B=ewE_Yi[Ae�D�Ú¶]R@�e¸Y=ORDAnp]qjyJ � u�� v�� ]qYZ^$CE u�� v�� DAe3ÚÛe�DC>[�O�[�B=e�@3OiYZ^ISZ@3[�E_f�EG[lØ ]qY(^;[�BZe�NPeKj_^=ØM>�B r DAe�eKYBA >�ÚÛS=Y(@�[�E_ORY�ORY >\Ek^Ie�w ü y ý�OqÚ�[AB=e
EGY�[�eKD\Ú¶]i@3eiJ # Ek>¸[AB=e�>�S=D�Ú¶]R@�e¡]qDAeK]�ORÚ![�B=e�@3OiYi[C]R@3[KJ � 	 [�B=e�Ù(OiS=YZ^=]RD�ØãDAeK>�E_>\[A]RYZ@3e
]qYZ^ 0 [AB=eP[�DC]qY(>\n¯Ek>�>�EGOiY¡Q=DAORÙ(]qÙ=E_jGEG[lØRJ 0 c t
	���
 ��
 �� H���	 � 
 ��
 � � � r
	 )�� I @���� /?95@�4!/?.�/����'9	�'.�@�
 /?95@,680
î�e�SZ>\e¡[�B=e�>A]qn¯eàQZ]RDA]Rnwe�[�eKD�E_÷K]q[�E_ORY
J¥<dÝM>�: ü ì j ý �Àü ìIë�ý�J¥ÚÛORD�[�B=e�nwOin¯e�Y�[�S=n ]�f�Ü
e�DC]qFRe`^ r DAe�eKYBA >�ÚÛS=YZ@�[AEGOiYZ>K:Y`)OR[�eé[ABZ]g[#[AB=e >�SZ@CB ^Ie3öZYZeK^ ^IEGù�S(>\E_fRe Ý�SZ]RYi[AE�[AEGe`>

 h ü IZG"LWG"N ý-]qY(^ �%ü IZG"LWG"N ý-]qDAe¯Ù�Ø�Y=O�n¯eK]RYZ>-E_Y ]�>\E_n¯Q=jGepÞ�]�ØâDAe�jk]g[AeK^â[�O�[AB=eÙZ]qj_jGEk>\[�Ek@!ÝiS(]qY�[�EG[�E_eK> 
 h ü 4 F G"IZG"LWG"N ý&]RYZ^ �&ü 4 F GJIKGJLWGON ý3:�adORYZ>�eKÝ�S=eKY�[�j_ØRJq]qjk>�Oc[AB=e>l[AD�SZ@3[�S=DAewOqÚ�[AB=ew[�DC]qYZ>�Q(OiD\[¹eKÝ�SZ]q[�E_ORYZ>¹Ek>cfie�DAØ�^IE�ùTe�DAe�Y�[`:�P�YãQZ]RD\[AE_@�S=j_]RD�[AB=e¯FRDC]gÜ
^IEGeKY�[d[Ae�DAn¯>$E_Yà[AB=e�[ADA]RYZ>�Q(OiD\[$eKÝ�SZ]g[AEGOiYZ>?ÚÛORD$[�B=e`>\ePÝ�SZ]qY�[AE�[AEGe`>d]RD�ecnwOI^IEGöZe`^àÞ!EG[�B
D�e`>\Q�eK@3[�[�OP[�BZe)FRDC]R^IE_e�Y�[�[�eKD�np>�E_Y¯[�BZe�[�DC]qYZ>�Q(OiD\[�e`Ý�SZ]g[AEGOiYZ>%ÚÛORD�[AB=e)ÙZ]RjGj_Ek>l[AE_@!@K]R>�eR:P�YZ>l[AeK]i^¡ORÚ�<dÝ�>K: ü ì�Uiý$]qY(^ ü ì�^�ý$Þ$ePORÙI[C]qE_Y¡ÚÛOiD�[�B=e¸^=E�ùTSZ>�EGfie¸@�]R>�e

ì L 
 h p � 
 � � V 
 h 
 ü/� � 
 h ý � on h� � � ü7� � 
 h ý��c 
 h � oX h � 
 h 
 V h � 
 h p�
 h � oV h p X h G ü ì ' ý
]qYZ^

��� � � p � 
 � � V � p ü/� � 
 h ý � oE�i� � � ü/� � o
 k ý

 ü7� � 
 h ý � on h� � � ü/� � � ý 
 ü7� � � ý � n k� � � ü/� � o
 k ý �

 ü p�
 h � oX h p V h ý � � 
 � � ü p X k � o
 k 
 V k ýc p�
 h � oV i � o
 k 
 X i � o
 k 
 
 h � oX i p V i r ü ì 8 ý

sMS=n¯np]g[�E_ORYpOgfie�D�[AB=e�DAe�Q�eK]q[�eK^wE_YZ^Ie�ø
�XEk>�EGn¯Q=j_E_eK^À:Mï�B=e)e�øMQZD�e`>�>�EGOiYZ>%ÚÛORD on h J n k J
]qYZ^ oE�i ]qDAecOiÙI[A]REGYZeK^�ÙMØ¡@3OinwQ(]qDAEGY=F¯<?Ý�: ü ë`ý$Þ!EG[�B�<?ÝM>K: ü ì j ý �Àü ìIë�ý�:
� � & �MÔ� lÐ1�8��� Ö��XÔ��MÖ��7&b# ���'&
W�>�]qYàe�ø=]qn¯Q=j_ecÞ$ec>\[�SZ^=Ø¯ÚÛORDd[�B=Ek>�@�]R>�e)[AB=e¹B=e3[Ae�DAOi>\[�DASZ@�[AS=D�e¹>\BZOgÞ!YàORYp[AB=ePD�E_FRB�[
>\Ek^IeXORÚ?h%EGF(:¥ëRJ�Þ!B=Ek@CBâ@3OiY�[A]qE_YZ>c]pÞde`]qç�^IEGù�SZ>�E_fRe¸ÚÛeKD�DAORnp]RFRY=e�[)Ù(e�[lÞdeKe�Y�[lÞ$O¡>�SIÜ
Q(eKDA@�ORYZ^IS(@�[�OiDA>K:iW¼^IOinp]qE_YàÞ$]RjGj�OqÚ �dj_OI@CBp[lØMQ(e¹Ek>d@�e�Y�[�eKD�e`^pEGY¡[�B=e¹ÚÛeKD�DAORnp]qFiY=e3[AE_@



´R}~x�¦K����{�¨y�Z�l}��i�~�A{!²w}bÈR}~x�¦P}~x¯´i���g� £ �l}�«�«R�C�q}��A�Cz �`�

QZ]qD�[K: ��DAORÙ=j_e�np>¡EGYMfROijGfME_Y=F ^IOin¯]REGY Þ$]RjGjk>àBZ]�fie#Q=DAe�fME_ORSZ>�jGØ Ù�e�e�Y [�DAeK]q[�eK^åOiY=j_Ø
Þ!E�[AB¯[�eK@CBZY=E_Ý�S=e`>�[�B(]g[d^IO-YZOq[d]RjGj_OgÞ�]i@�@3e`>�>%[AO-EGY=ÚÛORDAn¯]q[�E_ORY¯ORYp>�QZ]g[AE_]Rj=fg]qDAE_]q[�E_ORYZ>KJ
ê�ë . íiOiD
e�jk]qÙ�ORDC]g[Ae�n¯e3[AB=OI^=>¥E_YMfROijGfME_Y=F!D�OR[A]q[�E_Y=F)@3OMORDC^IE_YZ]g[Ae?>�ØM>\[�eKnp>�:kê�ë 6 íi×�OgÞdeKfReKDKJ
>\E_YZ@3eP[AB=e 	!Ek@�@K]g[AE¥^IeK>A@3DAE_QI[�E_ORY�@3OiY�[A]qE_YZ>$[AB=e-ÚÛS=j_j%ìB[?ì�>�Q=E_Y�>l[AD�SZ@3[�S=DAeRJZE�[�e�øM[�e�Y(^=>
eK]R>�E_jGØp[AOp]R@�@�ORS=Y�[�ÚÛORD)]RYMØ¡>\S(@CB�>�E�[ASZ]g[AEGOiY
:

î�e¸]i^IORQI[�ÚÛOiD![�B=e¸^=eK>A@3DAEGQI[AEGOiY�ORÚ�]wÞ$eK]RçpÚÛe�DAD�Oinp]qFRYZe3[�Ek@cn¯]q[�eKD�Ek]qjk> ü �ãnXSZ@CB
>\np]qj_j_e�D¸[ABZ]qY [�B=e�h=eKD�n¯E$e�Y=eKD�FiØIý¸]#Ý�SZ]R>�EGQ(]qD�[�Ek@3j_e¡^IEk>\Q�e�DC>\E_ORYäFRE_fRe�Y;ÙMØé]â>�Q=E_YIÜ
^Ie�Q�e�YZ^=e�Y�[�e�Y=eKD�FiØå>�B=EGÚú[ L f� o�� L f� o p�� ü I ý � f� G E_Y¼<?Ý�: ü ì 6 ý�:!×)eKD�e � ü I ý^Ie�Y=OR[�e`>-[�BZe¡e3ùTeK@3[�E_fReàe�ø=@CBZ]qY=FiepöZeKj_^éORÚ![�B=e¡ÚÛe�DAD�Oin¯]RFRY=e�[KJ
]RYZ^ � ^Ie�YZOq[�e`>¸[AB=e
fReK@3[�OiD&ORÚ ��]qSZjGEM>\QZEGYwnp]g[�DAEk@3eK>K:`î�e!>�ORj_fRe�[AB=e ��>A]R^IeKjMeKÝ�SZ]g[AEGOiYZ>%SZ>�EGY=Fc[�BZe 	)E_@K@�]g[AE
QZ]qDC]qn¯e3[Ae�DAEG÷`]g[AEGOiY�ÚÛOiD$]¸ÚÛe�DAD�Oinp]qFRYZe3[�Ek@�np]g[Ae�DAE_]RjÊJ�Þ!B=Ek@CB¡@3OiYi[C]qE_YZ>?]�^IORnp]REGYàÞ�]qj_j
OqÚM[�B=e �dj_OI@CBP[lØMQ(ei:�îãe?n¯OI^Ie�jR[�B=e?^=ORnp]qE_Y-Þ$]RjGjRÙ�ØP] � Ü|fRe`@�[�OiD
DAOq[A]q[�E_Y=F!]R@�D�O�>�>T[AB=e^IORnp]qE_YpÞ�]qj_jZÞ!EG[�Bp[AB=e)Q�ORjk]qDd]RY=FRj_e ���Wc ]q[A]RY ü � " &�� ý�J�Þ!B=e�DAe &�� QZ]qDC]qn¯e3[Ae�DAEG÷KeK>
[�B=e-Þ!Ek^M[�B�ORÚ&[AB=e¸^IORnp]REGY�Þ$]RjGjy:

����� Å
	ZÅ   �g� � �I«R�Cx�z�}b{y�c�K�Zz|{ � {l�Cz
� z � �_��xi�A{l}~�`x ���é�Cxi�A�l¦K� }~x
{l�i�;�C�Cxg{l�A���K� � ����{l�A�l�`z|{��l�i�A¨{l�R�l�¸�C�`xg{ � }~xi}�xi¦ � ¢�� � ���k�����l�K¨� � ¦`xi�A{���
 �±©#� ª�� � �K���~�Cxi¦K{l���� �±����� £ �A{Ê¢��C�Cxà{y¢%�wz��i�I�A��¨�A�`xM«R���A{l���lzCÇd­ � �~�g�\�å«R�`� � }~x¢ � �~�%�����~�Cx�¦�{l����� }~z)�C�Cxg{l�A�l��«
}~x {l�i���k�A���l�K� � ¦Kx��A{��úz��C�â�T}~¦iÇ� � Ç��d�Cz��i�b{lz��k�K��� � �l}~�K��z�� � � �l�z��i��¢�x

P�Yéh%E_FZ: . Þ$epQ=DAeK>�e�Y�[-D�e`>\S=jG[A>¹ÚÛOiD-[�BZepjGOI@�]Rj�^Ie�Y(>\EG[lØâORÚ�>\[A]q[�eK>-]q[-[�B=e�@3e�Y�[Ae�D
Q(O�>\EG[�E_ORY¯OqÚ([�B=e!BZe3[�eKD�O�>l[AD�S(@�[�SZD�e!>�B=OgÞ!Y�E_Yph%EGFpëi:qï�B=e!jGeKY=Fq[AB¯OqÚZ[AB=e�ÚÛe�DADAORnp]qFiY=e3[
E_> & F c ì + � J�Þ!B=e�DAe + � c�� 
 " X/Ek>)[AB=e�@�ORB=eKD�eKYZ@3eXjGeKY=Fq[AB�EGY�[AB=e¸ÚÛeKD�DAORnp]RFRY=e�[KJ
]qYZ^ X Ek>-[AB=e¡F�]qQ;E_Y;[�B=e�>\SZQ(eKDA@�ORYZ^IS(@�[�OiDA>K:&ï�BZe¡^IOq[�[�e`^ @3S=DAfRe�>\B=OgÞ)>¸[�B=e�Ù(e�Ü
BZ]�fMEGOiD¸ÚÛORDp]âY=ORDAnp]qj$nwe�[A]Rj$Ù�e3[lÞ$e�eKY [lÞ$O�>�S=Q�e�DC@3ORY(^ISZ@�[AORDC>�J�>�B=OgÞ!EGYZF#[�BZe�Þ$e�j_j
ç�YZOgÞ!Yàn¯EGY=E_Fi]RQ
:Iï�B=e¹e3ùTeK@�[�OqÚ%]X^IOin¯]REGY�Þ$]RjGj�E_Yà[�BZe¹@�e�Y�[�eKDdORÚ
[�B=ecÚÛe�DADAORnp]qFiY=e3[
E_>�>�B=OgÞ!YàÚÛOiD�>�e�fie�DC]qj(Þ$]RjGj�[�BZE_@CçMY=e`>�>�eK> &�� E_Y�h%EGF(: . :Iï�B=ePY=e�Þ >l[AD�SZ@3[�S=DAeK>$E_Y¡[AB=e
Q=D�e`>\eKYZ@3edOqÚI[AB=ed^IOinp]qE_Y¸Þ$]RjGj�E_Y�h%EGF(: . ]qDAe?^IS=e?[�OP>\QZEGYIÜy[�DAE_Q=jGe�[%@�ORDAD�eKj_]q[�E_ORYZ>ÀÞ!BZE_@CB
nwEGø�Ù�e3[lÞ$e�eKYã]RjGj�[�B=DAe�ep>�Q=EGY=ÜÊ[AD�E_Q=j_e3[X@CBZ]RY=Y=e�jk>P^IS=e¯[AO�[�B=ep@3OiY�[�E_Y�SZORSZ>Pfg]qDAEk]g[�E_ORY
OqÚ?[AB=e¯>\Q=E_YéÝiS(]qY�[�E_÷K]q[�E_ORY�]qøIE_>¹]R@�D�O�>�>�[�B=ep^IOinp]qE_YâÞ�]qj_j�êGë 6 íy:Àï�B=Ek>¹jGe`]R^=>c[AO�[AB=e
]qQ=Q�eK]RD�eKYZ@3e¸ORÚ?]R^=^=E�[AEGOiYZ]qj�W)YZ^=D�eKe�f�Ù(OiS=YZ^â>\[A]q[�e`>)E_YZ>\Ek^Ie�[�B=e�n¯EGY=E_Fi]RQ
J�nwOI^IEGÚÛØ�Ü
EGY=F�[AB=ep[AOq[A]Rjd^IeKYZ>�E�[lØ�OqÚ!>l[C]g[�e`>�: P�Y;FRe�YZe�DC]qjyJT[�B=eàQZD�e`>\eKYZ@3epORÚd[AB=e¡^IOin¯]REGY;Þ�]qj_j
D�e`^ISZ@3e`>)[AB=ewnwE_Y=E_Fi]RQ
JÀ]qYZ^#ÚÛORDc[�B=Ek@Cç�e�Y=OiS=FRB�^IORnp]qE_Y#Þ�]qj_j_>�[�BZe�n¯E_Y=EGF�]qQã@3j_Oi>�eK>
@3ORn¯Q=j_e3[Ae�j_ØR:
ï�B=Ek>->�S=FRFieK>\[A>c[�BZ]q[P[�B=epÞ!Ek^M[�BãOqÚ$[�BZe¯^=ORnp]qE_Y�Þ�]qj_jk>¹@K]qYãEGY �ZS=e�Y(@3e
[�B=eP[ADA]RYZ>\Q�ORD�[!Q=DAORQ�e�D�[�E_eK>$OqÚ�>\S(@CB�^IeKfME_@�eK>!@3OiYZ>�E_^IeKDA]RÙ=j_ØR:



��� ² � {�{l��} � z��
z����R�l}�¦-��{ � �úÇ
� #�ÒdÏ�Õ* \ÔY�MÖlÒ?ÏY�
î�e�BZ]�fRe�^Ie�fie�j_ORQ�eK^ ]#ÚÛDA]RnweKÞdOiD�ç�ÚÛORD¯>\[�SZ^IØME_Y=FâBZe3[�eKD�O�>l[AD�S(@�[�SZD�e`>¸Þ!EG[�B�>�S=Q�e�D�Ü
@3ORY(^ISZ@�[AEGYZFà]qYZ^�ÚÛeKD�DAORnp]qFiY=e3[AE_@cQZ]RD\[C>�JZ]RYZ^�BZ]�fRe¸]RQ=Q=j_EGe`^�E�[)[AO¯[lÞdOà@K]R>�eK>��=]wÚÛe�D�Ü
D�Oin¯]RFRY=e�[�EGYà[�B=ecÙZ]qj_jGEk>\[�Ek@!D�eKFRE_n¯e)Þ!E�[AB¡>\[�DAORY=F¸>�Q=E_YàQ(Oij_]RD�E_÷K]q[�E_ORY ü � �$L F ý��M]qYZ^
]pÞde`]qç¡ÚÛe�DAD�Oin¯]RFRY=e�[ ü ��� L F ý!E_Y�[�B=e�^IE�ùTSZ>�EGfie¸DAe�FRE_n¯eRJ(BZ]�fMEGY=Fà]RY�EGY=BZORn¯ORFie3Ü
Y=e�OiSZ>�JTY=OiYIÜ�@3ORj_j_EGY=e`]qD¹>\Q=E_Yânp]RFRY=e�[�E_÷K]g[AEGOiY ü �$j_OI@CBâ^IORnp]REGY�Þ$]RjGjúý�: P�YâÙ�Oq[AB�@K]R>�eK>
ÞdewBZ]�fRe�>l[ASZ^IE_eK^�[AB=ep>\SZQ(eKDA@�ORYZ^IS(@�[�E_Y=F�Q=D�O�øIE_n¯E�[lØ�e3ùTeK@3[¹Þ!EG[�Bâ[�B=e�ÚÛe�DADAORnp]qFiY=e3[
>�]RYZ^IÞ!Ek@CB=eK^¹Ù�e3[lÞ$e�e�Y¹[lÞ$O)>\SZQ(eKDA@�ORYZ^IS(@�[�OiDA>K:�îãe�BZ]�fRe�>�B=OgÞ!Y
J�[ABZ]g[¥>�E_Y=FRj_e3[�ÜÊ[AD�E_Q=j_e3[
nwEGøIEGYZF¸OI@�@3SZDA>?Y=eK]RD?E_Yi[Ae�D�Ú¶]R@�eK>�Ù�e3[lÞ$e�eKYà>\SZQ(eKDA@�ORYZ^IS(@�[�OiDA>?]qYZ^à>\[�DAORYZFPÚÛe�DAD�Oin¯]RFqÜ
Y=e3[C>�J$ORD�Y=eK]RD�^IOinp]qE_YIÜyÞ�]qj_jc>\[�DASZ@3[�S=DAeK>¡EGYß[AB=eé@�]R>�e#ORÚ¸Þde`]qç�ÚÛe�DAD�Oin¯]RFRY=e�[A>¡EGY
Q=D�O�øIE_n¯E�[lØ�[AO�]�>�S=Q(eKDA@�ORYZ^=SZ@�[AORD`:�ï�B=e¯OiD�E_FRE_Y#OqÚ$eKÝ�SZ]Rj�Ü�>\QZEGYâ[�DAEGQ=j_e3[¸@�ORDAD�eKj_]q[�E_ORYZ>
EGYã[�BZep[lÞdO�>\[�SZ^=EGe`^;@�]R>�eK>PEk>-fie�DAØâ^IEGù�eKD�eKYi[`:BP�Y ]�>l[AD�OiY=F�ÚÛe�DAD�Oinp]qFRYZe3[-Ù(e�[lÞdeKe�Y
[lÞdOw>\S=Q�e�DC@3OiYZ^ISZ@3[�OiDA>KJq[AB=e->\E_Y=FRj_e3[d[�DAEGQZjGe�[$n¯EGøME_Y=F�[A]RçReK>dQ=jk]R@�e�Þ!EG[�B=E_Yà[AB=e¹>�S=Q�e�D�Ü
@3ORY(^ISZ@�[AORD`JIEGY�]wjk]�ØRe�D�ORÚ&[AB=e-ORDC^Ie�D�ORÚ&[AB=e¸@3OiB=e�DAe�YZ@�ePjGeKY=Fq[AB�YZeK]qD$[AB=e-EGY�[Ae�D�Ú¶]R@3eiJ
e�YZ]RÙ=jGE_Y=F�[�DAEGQZjGe�[-@�ORDAD�eKj_]q[�E_ORYZ>�[�O�Q�e�Y=e�[�DC]g[Ae�E_Y�[�O�[�B=ewÚÛeKD�DAORnp]qFiY=e3[`:8P�Yé@3OiY�[�DC]R>\[KJ
EGYßÞ$eK]Rç ÚÛe�DADAORnp]qFiY=e3[C>¯Þ!E�[AB ^IORnp]REGYåÞ�]qj_j_>pORÚ �dj_OI@CB [lØ�Q�eRJdeKÝ�SZ]Rj�Ü�>\QZEGYå[AD�E_Q=j_e3[
@3ORDADAe�jk]g[�E_ORY(>d]RD�ePQ=DAOI^ISZ@3e`^¡Þ!EG[�BZEGY�[AB=ePÚÛe�DAD�Oinp]qFRYZe3[KJMY=e`]qD$[�BZe¸^IORnp]qE_Y�Þ$]RjGjk>�:

� � Õ
	�Ï�Ò��  &¥Ó�
�&�� &¥ÏdÐ1�
ï�B=E_>àÞdOiD�ç;Þ�]R>p>�S=Q=Q�ORD�[�e`^�ÙMØ���eKSI[A>A@CB=e#h=OiDA>A@CBMS=Y=F�>\Fie�n¯e�E_YZ>A@CBZ]gÚú[wÞ!E�[AB=EGYå[AB=e
ade�Y�[�eKD�ÚÛORD)h=SZYZ@�[AEGOiYZ]qj `c]qY=O�>l[AD�S(@�[�SZD�e`>�:
� &��J&¥Ñ1&¥Ï�Õ &3�
�KÇ��cÇ��
}~�~�Cx £ �A�l¦`�A�����ÀÇ�°
�q�RzCÇ � � � ����·`ª �|��·K�`� � Ç�gÇ)­�ÇRv�Ç   � �l�q}�x � x�«��¹ÇR§cÇ�	$���\��}~x�xi}~���3�=�i´q�3�=Çi°
�g�izCÇ��
�¥��° ��� �Z�3��©`© �|�C·`�`· � Ç�qÇ��iÇ Æ ÇI´q�A�l�Cxi� � x�« � Ç�� � }~x��A����°¥�g�RzCÇ �d�C�ZÇ ���8� �I�`�q� �|��·`��� � ÇµRÇ��iÇZ³dÇ(³%�i�C� � zC�=­�Ç=² � ��{�� xi¨ �?�q«i�A�l�R� � x�«¡­)Ç   �C�g�!�&�A� � {l}ú�=°¥�g�RzCÇ��?�C�IÇ � 	 � �Z�	�`�K��|��·K·`� �#" �iÇM³dÇ=³%���A� � z � xM«¯²�ÇM���K¦`�C�~z|{��3��K�¯�I°
�q�RzCÇ��?�C�IÇ �%$ � ���C©Kµgª�©�� �¶�K©K©R� � ÇªgÇ�²�Ç �¥z��\�i�l}~¦R�&�iÇ��!�K���(�'�RÇ�³dÇ`³%�i�C� � zC� � x�«¹�$�A�\«¹´R�\����Kx(�3°
�g�izCÇ��?�C�IÇ   ��{�{�Ç&( � �g� �`�K©`©���¶�K©K© � � Ç�qÇ��iÇK�!�`���Z�K²�Ç
�
z��\�i�l}~¦i�&�iÇg³dÇ�³%���A� � zC� � xM«¹²�Ç����K¦`�C�~z|{��3��K�¯��°
�g�izCÇ �?�C�IÇ �)$ (Z�K©`·�µgªK©q��¶�K©K©Kµ � Ç�gÇ*�¹Ç(§ � ¦ � {l�R�T�PÇ�§ � ¦ � } � xM«+�iÇT¤ � � � �,�iÇ   ��¢¼���A�-�(Ç(°¥�g�RzCÇ,( � �#��� �|��·K· � �#" ´=Ç(¤$}b¨¦ � z���}b{ � xi} � x�«��PÇi§ � ¦ � }ú���iÇM°
�g�RzCÇM´q�g�`Ç��K��x(Ç $ � �=ª�µ`· �|��·K·�ª � Ç�qÇ!§cÇ�´R�\���K�I�`�i� � xM«��PÇM² � �q}ú��°¥�g�RzCÇ �?�C�IÇ � 	 � �iµ�·K© �|��·`·`ª � Ç·qÇ�²�Ç��
z��\�i�l}~¦i�M°¥�g�RzCÇ��d�C�IÇ � � $ � ��·`©`�q���¶�K©K©`© � Ç�C©RÇ)�$Ç����K�R�R� � z��Z�-�iÇ ­�Ç=´ � �i��zC� � x�« � Ç � � }~x��A����°
�q�RzCÇ��?�C�IÇ � ��� �M�K����� �|�C·`�K� � Ç�K�`Ç�²�Ç����K¦`�C�~z|{��3��`�¯�M°¥�g�RzCÇ��d�A�=Ç �%$ � ���`�C�R��� �¶�K©`©K© � Ç���qÇ*�&�(Ç ´IÇ ��� � � z�� � xM«�v�Ç .cÇ � � £ ���3� � ��°¥�g�RzCÇ��d�C�IÇ �/$ 	 �(�CµKµgªK©`� �¶�K©`©`� � Ç� �RÇ!�PÇ � Çi�$z � «i�C�ú��°¥�g�RzCÇ �d�C�IÇ   ��{�{�Ç ��	 �Iª�©�� �|��·`�`� � Ç�AµiÇ*�&�(Ç�.�Ç�§ � » � �l�3�=�M´R�i�I�A�l� � {�{�Ç � x�«¯²w}~�A�l�`z|{��l�i�A{�Ç � 	 �����q� �|�C·`·`· � Ç��ªqÇ!§�Ç�²�Ç`³%�g{l���i�C�~� � {l���i�C� � xM«!v�ÇK´IÇ � �i�l�-}~z|{��l�3�I�3°¥�g�RzCÇ��?�C�IÇ �0$ � �g�Cµ�©`ªK©q� � � � �¶�K©`©�� � Ç�C�RÇ)�%Ç�´IÇ � �A�l¦`�A�l��{��T­)Ç��%Ç
.¥�`�~���3�I� � x�«��PÇ � Ç��
�_�A{l�3�=�(°
�g�izCÇ �?�C�IÇ   �A{�{�Ç � � $ �(µ`©`·K��¶�K©K©R� �#" ��Ç�²���C�~}~x � x�«¯´IÇM°T�A�Rz�z��Kx(��°¥�g�RzCÇ �?�C�IÇ �%$ � �Z�3�3µgªq��ª �¶�K©`©�� � Ç


