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HmB4G(V6<>Y?Y@MTvEG�<hH%HmB9G�X�OE=@MTHJMTO-L�O>P2<>L4U-STG�8
�%MTHmB6<>L+MTL9HJG/LF=CMNHJV�UEMTv-G(L�d9V
9:�<;;;; - ã4� ß ° ��± � 5 � & (>=�? @BA ;;;;

«
° b ±

Q%B4G'XFBF<>=CG�Pk<>A(HJOEY
� 5 � & (C=�? @BA A(O-Z�Gh=�<hd�OED9H�d�G(Ao</DF=CG+HJO�<>Y?Y@MTvEG'O-LµHIB4G+XFB4O-HJOEU-YC<>XFBFMTA�XFSu<hHJG�<hH�<>L4U-STGD84fXFB4O-HJOELF=�SNGh<hv9MTL4U'HmB4G�XFSu<hHJG}<hH � Z�DF=?H�H?Y@<hvEG(S2<'l`Mu=kHk<[LFA(G � =CMTL	8³ÄN|/y@y�HIBF<>L�HmB9OE=CG��%BFMTA@B�A(YkOE=k=�<hH � ¤�a`_
° »4G/G�j�U-DFY?G-_ ±E�O-HJG�HIBF<hH�HmB4G³<[L4U-STGD8�U-MTv-Gh=�DF=Õ<�Z�Go<[=kDFY?G(Z�G(L4H}O[P�HIB4G � Ó�A(OEZ'X�O-L4G(L4H
O[P�HmB9G+Z�O-Z�G(L4HJD9ZtO>P�Go<>ACBXFB4O-HJOELÔ<>=�MTH}STGCPmH}HmB4G'j�SÎHJG(Y�HJO�d�G�YkG(A/O-Ykl4GhlÝO-LµHIB4G+XFB4O-HJOEU-YC<>XFBFMTA�XFSu<hHJG-_�Q!O¼<>Y?YCMNvEG'<hHÕ<[L4U-STGD8�HIB4G �A(O-Z�X�OEL4G(L4H!O[P!HmB4G�Z'OEZ�G(L4HJD4Z¦Z}DF=?H�BF<hvEG%O-d�G(V-Ghl ¢ & ¤ ¢ =@MTLF8��%B4G(YkG ¢ �î<[=�HmB4G�HJO-Hk<>S�Z'OEZ�G(L4HJD4Z¦U-MTv-G(Ld4V ¢ ¤<G� ¤ G«H��I ( ¤KJL " _�M#G(Ao</DF=CG'HmB4G}Z�O-Z�G(L4HJD4Z ¢ <>L4l6�%<hv-G
LED9Z�d�G(Y " <[YkG�=kO+A(STO-=CG(STV+YkG/S�<hHJGhl ° �CDF=?HHIB`YkO-D`U-B¼HmB9G�X`YkO>X�O-YkHJMTOEL�<[STMNHJV+A(OELF=kHk<[L4H:JL ± f��#G��%MTSTS2O>PIHJG/LwDF=CG�HIB4G(ZºMTL4HJG(YkACBF<>L4U-Gh<hdFSTV9_�Ê¼G�PIOEY
MTLF=kHk<[LFA(G=kX�Go<>½µO>P�HmB4G � A(O-Z�X�OEL9G/L9H�O>P " È " & #ý¢ &ON JL ¤ " =CMTL	84_çKmP���G�LFO>��MNL4HJG(Y?XFYkG/H�HIB4G+MTL9HJG/LF=CMNHJV ° b ± <>='<XFYkOEd�<hdFMTSTMTHJV
PIOEY�MTL4lFMTv4MTl9D�<>S�XFB4O-HJO-L`=%��G�j�L4l

æâ °P" & ± � ;;;; - ã9� ß ° ��± � 5 �)( � & ;;;;
« # Ú QÕÚ « ° i ±

ÞFOEY�OEDFY%X�<[YkHJMTA(DFSu<>Y#Ao<[=@GEf
Q # - ã4� ß ° ��± � 5 �)( � & � - ã4��R � 5 � ©� � © � �)(3*� &+S � 5 �)( � &
¤ - ã4� � 5 � ©� � © � 5 �PTU( � 5 ( *�WV &

7
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>X

k_x -->

¤ - ã4� � 5ZY� � © & © 5 ��[ & \�] # " & ì " $&
¤ - ã4� ��5 Y� � © T &�^ « �)_ © [ V © 5 _ © [ ©
¤ � 5 _ © [ © - ã4� � 5 Y� � © T &�^ « �)_ © [ V © \H` ¤ � ­ �3a ê « ]
¤ � 5 _ © [ © - ã ` � 5KY� � ©�b ©
¤ � 5 _ © [ © � 0 2 ê ¤'� 5 _ © Tc( � 5 ( *� V ©ed � 0 2 êgf °�h ±

»4O�f
æâ °�" & ± � � 5 « _ © Tc( � 5 ( *� V ©E�O-Y?Z'<>STMTË(MTL4U�f>DF=CMTL4U�HIB4G�=@<[Z�G�XFY?O4A(Gol4DFY?G}�#G�DF=CGol³PIO-Yrâ ° ��± U-MTv-Gh=%HIB4G�j�L�<[S�YkGh=kDFSpH

æâ °P" & ± ¤ RBi 2� ê « S 5 Y© � 5 « _ © Tc( � 5 ( *� V ©
�%BFMTACB�<>X4X�Go<>Y?=�<[=%MNL�HIB4G
=?½-G(HJACB+d�G(STO>�
_
Ì�=�<�YkGh=kDFSpH%MNL�HIB4G�STO4Ao<>STMTËo<hHJMTO-L�MTL � f4HIB4G(Y?G
Mu=%<
=?XFYkGo<[l+MNL�HIB4G�Z'OEZ�G(L4Hk<�JL " & MTL�<[A(A(OEYklF<>LFA/G
�%MTHIB�HIB4GD4LFA(G(Y?Hk<>MTL4HJVwXFYCMTLFA(MTXFSTG-_~Q%B9GkjE|1l+ÄN|/yCyÁ¿EÐFfRB4G(YkGEfRB9O>�#G(vEG(Y
A(OEZ�Go=�PJYkOEZ�HmB4G�PÍ<[A(H
HmB�<hH�HIB4G�lFMu=?HkYCMTdFD4HJMTO-L�MNL

b



HIB4G
Z�O-Z�G(L4HJD4ZèMTL6HIB4G � ÓJlFMTYkG(A(HJMTOEL6Mu=%A(G(L4HJG(Y?Gol�<hd�O-D4H�MNHJ=�MTLFA(O-Z�MTL9U�v-<>STDFGmJL "%$& f�<>=���G
�#O-D`SNl+G(q4X�G(A(H�O-LXFB4V4=@MTAo<[S�UEYkO-D4L4lF=h_�Q%BFMu=�MÉ=�<�l`MNY?G(A(H�YkGh=kD`SÎH
O[P]HmB4G�XFBF<>=CG�Pk<>A(HJOEY�MNL ° � ± _ ° Q%B4G}=?HJDFl4G(L4H
=kB4O-D`SNl�LFO-HJG
HmBF<hHHIB4G�MTLFA(STDF=CMTO-L�O>Pî<mnpo`{>y(|
MTL¼<+ÞFOEDFYCMNG/Y�MTL4HJG(UEY@<>SRO[PîHmB4G�PIO-Y?Z °Ph ± <[SN�%<>V4=�YkG/XFYkGh=CG(L4HJ='<6yqo`Ï r(zsMNL�HmB9G�j�L�<[SYkGh=kDFSpH ± _2ÊÝMTHmB9OED4H�HmBFMu=2X`B�<[=CG%Pk<>A(HJOEY�MTH#Mu=2MTZ'X�O-=?=@MTdFSTG#HJO}l4G(HJG/YkZ'MTL4G��%B4G(Y?G�HIB4G�lFMu=?HkYCMTdFD4HJMNOEL æâ °P" & ± =kB4O-D`SNld�G�A(G(L4HJG(Y?Gols_�Q%B-DF=hf�â ° ��± f��%BFMTACBwUEMNvEGo=�LFOEL4G}O[P�HIB`Mu=�XFBF<>=CG}MTL4PmO-YkZ'<hHJMTOEL�f4Mu=�MTLF=kDts'A/MNG/L9H�HJO+=kX�G(A(MpPIV�HIB4G=kHk<hHJG�O>PRHIB4G
=?V4=kHJG(Z�_
c�L¼HmB4G'OEHIB4G(Y�BF<>L4l�fsHIB4G�PmD9L`A(HJMTO-L ß ° ��± =kX�G(A(Mpj�Gh=6ÀC¿-z)o�â ° ��± <[L9ltæâ °�" & ± <>L4l�=kO�lFO4Go=�=kX�G(A(Mpj�Gh=�HIB4G=kHk<hHJG�O>P2HmB4G
=kV4=kHJG/Z�G(L4HJMNY?G(STV9_RÊ¼G�=?B�<[STS�LFO>�¶=CG(G�HIBF<hH%HmB9GíPÍ<[A(H%HIBF<hH ß ° ��± U-MTv-Gh=%d�O-HmB+â ° ��± <>L4l æâ °�" & ± Mu=<
A/O-LF=CG(¡4DFG(L`A(G}O[P2HIB4G�U-G(L4G(YC<>SsXFB4V9=CMTAo<[S�XFYCMNL`A(MTXFSTG�O>P#y(ÒunF|hÂ�n�¿[y(ÏuzIÏÉ¿-ÐF_

v w¦�rôo�+ó#ôoò��o��ö�øÿ��ú+ò6�%�Ròwö��Rô(��ô(ö
�
Ê¼G�LFO>�¶Y?G(HJDFYCL�HJO'O-D`Y�U-G/L9G/Y@<>S2<hdF=?HkYC<>A(H�lFMu=?A(DF=?=@MTOEL�_FM#GCPIO-Y?G}l`Mu=kA(D`=k=CMTL9U�HIB4G
X`Y@MTLFA/MNX`SNG�O[P]=?DFX�G(YkX�O-=CMTHJMTO-L
MTH�Mu=#DF=CGCPID`S�HJO�Gh=kHk<hdFSTMu=?B�HmB4G�G(q4Mu=kHJG(L`A(G
O>P�<�=kX�G(A(Mu<>SsA(Su<>=?=%O>P2=kHk<hHJGh=o_
xFyqz {}|�~%���e�3���3���
Ì�n�Ò4Âk|�yÁzm{-zm|%O[P]<�=kV4=?HJG(ZýMÉ=î<[SN�%<>V4=#l4GCj�L4Gol��%MNHmB+YkGh=kX�G(A(H�HJO'<�XFB4V9=CMTAo<[S�O-dF=CG(Y?v-<hdFSTG-_RKJH%Mu=#l9GÁj�L4Gol6HJO�d�G
<
=?Hk<hHJG
�%B4G(YkG�Z�Go<>=?DFYkG(Z�G/L9HrO>P2HIB4G�O-d`=@G/Ykv-<hdFSTG
<>ST�%<>V4=�V4MTG(STlF=%HmB4G
=@<[Z�G%YkGh=kDFSpHo_
»4D4A@BÇ<¼=kHk<hHJG�Z'<>Vµd�G�XFYkG(X�<>YkGhl¦d4Vµj�Yk=?H�Z�Gh<>=kD`Y@MTL4U�HmB4GwOEdF=CG(Ykv-<hd`SNG�<>L4lÝHmB9G/L¶Z'<[MNL4Hk<[MNL`MNL4U6OELFSTV

HIB4Gh=CG}=?V9=?HJG(Z'=�MTL6HIB4G�G(q4X�G/Y@MTZ�G(L4H%�%BFMTACB+V4MNG/SNl�<�X�<>Y?HJMNA/DFSu<>Y�Y?Go=?DFSÎHh_�Q%B4G
=kHk<hHJG�O>P2HmB9G�=kV4=?HJG(Z'=���G
½EG(G(X�f
MTZ'Z�GolFMu<hHJG(STV�<hPIHJG(YrHIB4G�=?O-Y?HJMNL4U�XFYkO4A(Gh=k=�<[L4l�d�GCPmO-YkG�<>L4V�MNL4HJG(YCLF<>S`O-Y2G(q4HJG(YCLF<>S�MTL4��DFG/LFA(Gh=%B�<hvEG�<�ACBF<>LFA(G�HJO
BF<hv-G%<>L�GCx�G(A(HhfF�%MTSTSFd�G%X`DFYkG�<>L4l'<>ST�%<>V4=2U-MTvEG�d�<[AC½}HmB4G�=@<[Z�G%v-<>STDFG#MpP�HIB4G�OEdF=CG(Ykv-<hd`SNG%MÉ=2Z�Go<>=?DFYkGhl'<>U4<>MTL�_
xFy�� �	|�����~%���e�%���3�����
ÊÝB4G(L�<�=kV4=?HJG(Z�Mu=2MTL6<
=?Hk<hHJG��%B9G/YkG
HmB4G�Z�Gh<>=kD`YkG(Z�G(L4H2O[P]<[L'O-d`=@G/Ykv-<hdFSTG��èZ'<>V�Hk<>½EG�OEL'v-<>YCMTO-D`=�v-<[SND`Go=
° <[=
MTL¼HIB4G�j�L�<[S�STO4Ao<hHJMTO-L�MTL�<+=CMTL9UESTG�=kHk<hHJG'l`MÎx�Y@<[A(HJMTO-L¼G(q4X�G(YCMTZ�G(L4H ± HIB4G�=kHk<hHJG'O[P�HIB4G�=kV4=kHJG(Z =kO-Z�GCB4O>�ÖkA(OEL4Hk<>MTLF=of ×
MTL6<�=kX�G(A(Mu<[S�¡9D�<>L4HJD4ZýZ�G(ACBF<>L`MNAh<>S�=@G/LF=CG-f�HIB4G
XFD`YkG�=kHk<hHJGh=�A(O-Y?YkGh=kX�O-L4lFMTL4U'HJO�HmB9G�<>SÎHJG/Y@LF<hHJMTv-G
v-<>STDFGh=RO>P�HIB4G%O-d`=@G/Ykv-<hdFSTG-_RÊ¼G#=@<[V
HIBF<hH2HmB4G�=?Hk<hHJG%O>P�HIB4G%=kV4=?HJG(ZèMu=2<�y(ÒunF|hÂ�n�¿[y(ÏuzIÏÉ¿-Ð�O>P�HIB4O-=CG�XFDFYkG�=kHk<hHJGh=2O>P
HIB4G#O-dF=CG(Y?v-<hdFSTG%�%BFMTACB
YkG(X`YkGh=@G/L9H%HmB4G�X�O-=?=CMNd`SNG%OED4HJA(O-Z�Gh=o_sÌ�=R�#G%Ao<>L�MTZ'<>U-MTL4G!<�¡4D�<[L9HJD4Zë=kHk<hHJG%A(OEZ'X�O-=CGol
O>P!<[L9V�A/O-Z�dFMTL�<hHJMTOEL
O>PRXFDFYkG�=kHk<hHJGh=of`HIB4G�=kDFX�G(Y?X�OE=@MTHJMTO-L�O>P2<>L4V}HJ�#O�=kHk<hHJGh=%SNGh<>lF=%HJO�<
L4G(�Çv-<>STMTl�¡9D�<>L4HJD4Z
=kHk<hHJG-_+Ê¼G�G/q9X`YkGh=k='HmB4G'XFB4V4=CMTAo<>S2A/O-LFA(G/XFH}O[P�HIB4G�A(O-Z�X�OE=@MTHJMTO-L�O>P�<>L�<[YkdFMTH?Y@<>Y?Vw=?Hk<hHJG�MTL¼HJG(YkZ�=
O>P�XFD`YkG
=kHk<hHJGh=%=kV4Z�d�OESNMTAo<[STSNV�<>=

Ú ß2Ü ¤��1� Ú � � Ü °�� ±
�%B4G(YkG�HmB9G Ú � � Ü Y?G(XFY?Go=CG(L4H�X`DFYkG
=?Hk<hHJGo=�O>PRHIB4G�O-dF=CG(Y?v-<hdFSTG�� � _�E�O-HJG�HmBF<hH%MÎPRHIB4G
<>STSTO>�#Gol�v-<>STDFGh=�O[P���<[YkG
A(O-L4HJMTL-D`O-DF=hf4HIB4G(L6�#G���OEDFSTl'�%YCMTHJG
<>L'MTL4HJG(UEY@<>S�MTLF=?HJGo<>l

Ú ß2Ü ¤�- ã � Ú � Ü ° ^ ±M�G(Ah<(DF=CG�HIB4G�Z�Go<[=kDFY?G(Z�G(L4H�O[P�<[LwOEdF=CG(Ykv-<hdFSTG�Z}D`=kH
<>ST�%<>V4=�V4MTG(STlw=?O-Z�G
v-<[STDFGÕ<[L4lw<�=kV4=kHJG(ZºMTL¼<>L4V
=kHk<hHJG Ú ß2Ü Z'<>V�d�G�Z�Gh<>=kD`YkGhl�f�MTH�Mu=�<'UEG(L4G(Y@<[S�X`Y@MTLFA/MNX`SNG�O>P%¡9D�<>L4HJD4Z�Z�G(ACBF<>LFMTA(=�HIBF<hH}<[STS!=?Hk<hHJGo=�Z'<>V+d�G
�%YCMNHmHJG(L6<>=%=?DFX�G(YkX�O-=CMTHJMTO-LF=%O[P]HmB4G�XFDFYkG�=kHk<hHJGh=�O>P2<>L4V�v-<>STMTl'X`B9V4=CMTAo<>S�O-d`=@G/Ykv-<hdFSTG-_
xFyPx �	�q�!�F�q���������Z�F�q�/���}�	|�����~%���e�%���3�����
ü O-LF=CMTl4G(Y�<>L+<>X4X�<[Y@<hHJDF=%<>=%MTL�ÞsMTU-D`YkG 7 _ 7 A(O-LF=CMu=?HJMTL9U�O>PRHJ��O�Z'MTY?YkO-Y?=î<�lFMu=?Hk<>LFA/Gí´ç<[X�<>Y?Hî<[L9l+A(OEL4Hk<>MTLFMTL4U<�XFB4OEHJO-L6O[P��î<hvEG(STG(L4U-HmB��6¤<�� _�Q%B4G
�î<hvEG�PID4LFA(HJMTOEL+PIO-Y�HIB`Mu=�=?Hk<>L4lFMTL4U��%<hv-G�X�<hHIHJG/Y@L�STO4O-½4=%=kOEZ�G(HIB`MNL4U
STMN½EG

à ° ��± ¤ Q =@MTL �32� � ¤ Q =CMTL �32´ � ¤ Q =CMNL " �
�%B4G(YkG " ¤Z� �� _RKmP!�#G�<[YkG�HJO�Z�Go<>=?DFYkG�HmB9G�Z�O-Z�G(L4HJD4Z¦O>PRHIB4G�XFB4O-HJOEL ° =C<>V�d9V'<[STSNO>�%MTL4U�MTH�HJO�A(O-STSTMTl4G��%MTHIB<>L�G(STG(A(HkY?O-L ± f�HIB4G�l4G�M�Y?O-UESNMTG�YkG/S�<hHJMTOELF=�HJG/SNST=%DF=%HmBF<hH%��G��%MTSTS�Z�Go<>=?DFYkG ¢ ¤ G� ¤ JL " _

i



L

L/n

KmP!�#G�l`O�HIB4G}<[A(HJD�<>S�G/q9X�G(YCMTZ�G(L4HofEB4O>��G(vEG(Yof`��G��%MTSTS�j�L4l+=kO-Z�G/HIBFMTL4U�SNMT½EG�MTL�ÞsMTU-DFY?G 7 _ 7Q%BFMu=%Mu=�d�G(Ah<(DF=CG���G�lFO'LFOEH�BF<hv-G
<~XFDFYkG�HkY@<hvEG(STMTL9U��î<hvEG-fFd`D9H
<�=?Hk<>L4lFMTL4U'�%<hv-G
A(OELF=CMu=kHJMTL4U�O>P2�%<hv-Gh=
Z'O>v4MTL4U�MTL+HJ�#O}lFMTY?G(A(HJMTO-LF=hf ­ � <[L9l�ì � _Ê¼G�Ao<[L�=CG(G�HIBFMÉ=%Z'<hHIB4G(Z'<hHJMTAo<[SNSpV
d4V�G(q4X�<>L4lFMTL4U�=CMTL " � f

à ° ��± ¤ Q =@MTL " � ¤ Q�+a � �)( & ì Q�3a � 5 �6( &
Q%B4G
=kHk<hHJG
O[P2HIB4G
XFB4OEHJO-L6Mu=%L`O>�¦HIB4G
=?DFX�G/YkX�O-=CMTHJMNOEL6O>P2HJ�#O�XFDFY?G}=?Hk<hHJGo=hf�OEL4G
O>P2Z'OEZ�G(L4HJD4Z¡JL " <>L4l6OEL9GO>PRZ'O-Z�G/L9HJD4Z ì�JL " f4Go<[ACB6�%MTHIB+�#GoMTU-B4H%G(¡4D�<[S�MTL'Z'<>UELFMTHJDFl4G-_KJL�OEDFY�<hdF=?HkY@<[A(H�Su<[L9UED�<>UEG��#G���OEDFSTl'�%YCMTHJG�HmB4G
=kD`X�G(Y?X�OE=CMNHJMTOEL³<[=

Ú à�Ü ¤ Q�+a Ú JL " Ü ì Q�+a Ú ì�JL " Ü
=kO+HmB�<hH��%B9G/L¼��G�Z�Go<[=kDFY?G ¢ �#G��%MNSTSRU-G/H
O-L4G�O>P%HmB9G�HJ��O+XFD`YkG�=kHk<hHJGh=�MNL�HmB9G�A(O-Z�X�OE=CMNHJMTOEL6O>P Ú ß2Ü �%MTHIBXFYkOEd�<hdFMTSTMTHJV�=kO-Z�GCB4O>�ÇYkG(Su<hHJGhlwHJO�HIB4G���GhMTU-B4HJ=�MNL�HIB4G�A(O-Z�X�OE=@MTHJMTO-Ls_�KJL�HIBFMÉ=�Ah<>=CG-f�HIB4G���GhMTU-B4HJ=
<>Y?G}G(¡4D�<[S
=kO���G�G(q4X�G(A/H%G(¡4D�<>SsXFYkOEd�<hdFMTSTMNHJMTGh=î<[=%O-dF=CG(Y?v-Ghl6MTL+HIB4G�G(q4X�G/Y@MTZ�G(L4Hh_
xFyP¢ £F��|�~g�q��~¥¤¦~%�����§�W��~%�!�¨�©�eª¬«���~%��­'®>¯u�W|F��­g�3�q���
Ê¼G��%MTSNSRLFO>�èDF=CG+HmB9G�XFB4V4=@MTAo<[S2XFYCMTLFA(MTXFSTG�O>P�=kD`X�G(Y?X�OE=CMNHJMTOEL�fRHIB4G�Ñ-|k°�Âk¿H±>ÄTÏu|�MTl4G(L4HJMÎj�Ao<hHJMTO-L¼O>P�� �)( &6<[=Õ<
XFDFY?G�=?Hk<hHJG
O>PRZ'OEZ�G(L4HJD9Z ¢ ¤ JL " fF<[L4l�OEDFY#j�SpHJG(Y�=?Ao<hHIHJG/Y@MTL4U'G/q�<[Z'XFSTG%HJO�UEMNvEG
<
XFB4V4=CMTAo<>S%Ö?XFYkO4O>PC×}O[P2HIB4GÞFOEDFYCMTG(Y�H?Y@<[LF=JPIOEYkZ�HIB4G(OEYkG(Z�_
Q%B9G�XFYCMTLFA(MTXFSTG�O>P!=?DFX�G(YkX�O-=CMTHJMTO-L'=?Hk<hHJGo=�HIBF<hH%OEDFY%=kHk<hHJG Ú ß2Ü MTL ° � ± Mu=%G(q4XFYkGh=k=CMTdFSTG
<>=%HmB4G�=?DFX�G(YkX�O-=CMTHJMTO-LO>PRXFDFYkG�Z�O-Z�G(L4HJD4Zÿ=?Hk<hHJGo=h_2Ì�=�Z'OEZ�G(L4HJD9ZëMu=#A(O-L4HJMTL-DFOEDF=%�#G��%YCMTHJG

Ú ß2Ü ¤ - ã " æß °�" ± Ú JL " Ü
�%B4G(YkG�HIB4G æß °�" ± <>Y?G}HmB4G}Y?G(Su<hHJMNvEG}�#GhMNUEB4HJ=�=?O-Z�GCB4O>�¶Y?G(Su<hHJGol¼HJO+HmB4G}XFY?O-d�<hd`MNSTMTHJV'l`Mu=kH?Y@MTdFD4HJMTO-L æ¢ °P" ± �%B4G(LZ�Go<>=?DFYCMTL9U�Z'OEZ}G/L9HJD4Z ¢ O-Y%G(¡4DFMTv-<>STG(L4HmSTV " ¤ § ²G _RÊ¼YCMTHJMTL4U
HIB`Mu=%MTL�OEDFY�ÖkA/O-LFA(Y?G(HJG(×�S�<[L4U-D�<[U-G

ß ° ��± ¤�- ã " æß °�" ± � �)( &g, ° g ±

h



-(hbar k) (hbar k)0

P
(p

) 
--

>³

p -->

�



E�O>�
fEPJYkO-Z ° i ± �#G�BF<>l æ¢ °P" ± ¤ Ú QÕÚ « �%B9G/YkG Q ¤�´ ã " ß ° ��± � 5 �)( &�_2c�L9G�LF<hHJDFYC<>S�U-D`Go=?=��#O-D`SNl�d�G�HmBF<hH
æß °P" ± ¤'- ã " ß ° ��± � 5 �)( & °Pµ ±

Ê¼G�Z'<[V}vEG(YCMÎPmV�HIBFMÉ=%d9V�MTLF=CG(YkHJMTL4U�O-DFY%UEDFGh=k=�MTL4HJO ° g ± <>L4l'=CG(GhMTL4U'MpP!�#G�YkG(A(O>vEG(Y ß ° ��± _9 ° ��± ¤ - ã "�¶ - ã4�%· ß ° �>·u± � 5 �)( &�¸º¹ � �)( &
¤ - ã4� · ß ° � · ± - ã " � �)(3T & 5 & ¸ V ¤ - ã ` ß ° � ­ ` ± - ã " � 5 �)( b ° eha ±

�%B4G(YkG
�#G3» v-G�Z'<>l4G�HmB4G
ACBF<>L4U-G
O[P!v-<[Y@Mu<hdFSTGh= � · ¤ � ­ ` _¼�½U¾B½�¿ À�ÁPÂ�ÃCÄ�À�ÅOÆÈÇuÃ�É�Ê�Ë�Ä�ÇuÁ�ÌCË
Ê¼G�Z�DF=kH#LFO>�ÇMTL9vEGo=?HJMTU9<hHJG�HmB4G
MTL4HJG(U-YC<>S

�32gÍ ° ` ± ¤ -ÏÎ5 Î ã " � 5 �6( b ° eoa , i ±
QRO�G/v-<>STD�<hHJG�HIB4G'MTL4HJG(UEY@<>Sr��G�DF=CG+<+A(O-Z�Z'OEL�H?YCMNAC½�MTLwXFB4V4=CMTA(=}<>L4l¼MTLF=CG(Y?HÕ<�=kSTMTU-B4H
A/O-L4v-G(Y?U-G(L`A(G�PÍ<[A(HJO-Y� 5�Ð�Ñ ( Ñ �%BFMTACB'�#G�S�<hHJG/Y�ÖkHJDFYCL+O>x�×}d4V�Hk<>½4MTL9U�HmB9G�SNMTZ�MNH�Ò ä a�<hH%HIB4G�G(L4l6O>PRHIB4G�lF<>V4_RÊ¼G�HIB4G(L+BF<hv-G-f�32gÍ ° ` ± ¤ - Î5 Î ã " � 5�Ð�Ñ ( Ñ � 5 �)( b¤ -¥ÎÓ ã " � 5 T Ð ^ � b V ( ­ - Ó5 Î ã " � T ÐÔ5 � b V (¤ eÒ ­ a ` ­ -ÕÎÓ ã " � 5 T ÐÔ5 � b V (

¤ eÒ ­ a ` ­ eÒ]ìÖa ` ¤ ° Ò]ìÖa ` ± ­Ý° Ò ­ a ` ±° Ò ­ a ` ± ° Ò]ì×a ` ±
¤ �3ÒÒ « ­ ` «

»4O�f Í ° ` ± ¤ e2 ÒÒ « ­ ` « È�%BFMTACB�<>X4X�Go<>Y?=�STMT½-G�<
vEG(YkV+Hk<>STS�LF<>YkY?O>�¶=?XFMT½-G�O>PRB4GoMTU-B4H
e N 2�Ò%<>L4l+�%MTl4HIB}Ø�Ò�<>=%MTL+Þ�MTUEDFYkG 7 _ b�_NeE_Q%B9G�B4GhMNUEB4H%U-YkO>�%=%<>L4l+�%MTl4HIB+=kB`Y@MTLF½4=%=?O�HIBF<hH%HmB9G�<>YkGh<�Mu=%<>ST�%<>V4=�A/O-LF=?Hk<>L4Hof
Ù ¤ - Í ° ` ±?ã ` ¤ -×Î5 Î

e2 ÒÒ « ­ ` « ã ÒR¤ e2 Hk<>L 5BÚ ` Ò ;; Î 5 Î ¤ e2/Û 2 � ì ° ì 2 � ±ÔÜ ¤ëe
Q%B9G�ÍhÓmPID4LFA(HJMTO-L+BF<>=%HJ�#O�d�<>=CMTA�XFY?O>X�G/YkHJMTGo=�P�Y?O-Z��%B`MNACB�O-HmB9G/Yk=�Z'<>V�d�G�l4G(YCMTv-GhlBÝ

e , Í ° ` ± v-<>LFMÉ=kB4Go=#O-D4HJ=CMTl4G
O>P�<�HJMTL9V�Y@<[L9UEGÞÒ ,� , Q%B4G�Í4ì#PID4LFA/HJMNOEL+B�<[=%D4LFMTH�<>YkGh< , Í ° ` ±?ã ` ¤ÿe ° eEe ±¼�½U¾B½6ß É�ÌgÊ�Â3Á�ÅOÂ:àáÂ�Ã%Ë�âHãqÌgÂ�ä×â
Å�=CMTL4U}HmB4G�ÍhÓIPmD9L`A(HJMTO-L+��G�Z'<[V}LFO>�¯A(O-Z�XFSTG(HJG�HmB4G�MTL4HJG(UEY@<>S�MTL ° eha ± f9 ° ��± ¤ - ã ` ß ° � ­ ` ±  �+2gÍ ° ` ± ¤'�+2 - ã ` ß ° � ­ ` ± Í ° ` ±
Q%B4G�MTL4HJG(UEY@<>S�<[X4X�Go<[Yk=�<[=%HIB4G
XFY?O4l9D4A(H%O[P!HmB4G
HJ��O�PID4LFA(HJMTOELF=�MTL�ÞsMTU-D`YkG 7 _ b�_å�`_

^



1/(Pi*epsilon)

- +

u [units of epsilon] --->

delta(u)

g



0

u -->

delta(u)
psi(x+u)

eoa



M�G(Ah<(DF=CG�HIB4G#X�Go<[½
Z'<>V�d�GrZ'<>l4G�<>Y?dFMTHkYC<>YCMTSNV�LF<>YkY?O>�
f>HmB9G#v-<>STDFGh=RO>P ` �%BFMTACB
A(OEL9H?YCMNd`D9HJG#HJO�HIB4G%MTL4HJG(U-YC<>S
<>Y?G�=kO�HJMTL4V}HmBF<hH��#G�Z'<[V
Z'<>½EG�HmB4Gí<[X4XFYkO>q4MTZ'<hHJMTO>L ß ° � ­ ` ±áæ ß ° ��± �%MTHIB+<�=kZ'<[STSFG(YkY?O-Y%XFY?O>X�OEYkHJMTO-LF<[SFHJO<hH�Z�O-=?H	� ° Ò ± <[L4l'�%BFMTACB+�%MNSTS�v-<>LFMÉ=kB'MTL�HIB4G�j�LF<[S�SNMTZ�MNH�Ò ä aF_RQ%BEDF=of`��G�BF<hv-G9 ° ��± ¤��32 ß ° ��± -ZÍ ° ` ±?ã ` ¤��32 ß ° ��±
c�DFY%MTLFMTHJM�<[S�UEDFGh=k=��%<>=%L4Go<[YkSTV'A/O-YkY?G(A(H1ç�Ê¼G�BF<hv-G�PIO-D4L4l

�32 ß ° ��± ¤ - ã " ¶ - ã4� � 5 �6( & ¸ ß ° � · ± ¹ � �)( &
O-Y

ß ° ��± ¤ - ã "0 �+2 ¶ - ã4� ·0 �32 � 5 �)( & ß ° � · ± ¹ � �)( &
Q%BFMu=#HJG(STSN=%D`=%HIBF<hH%MpP!�#G�Hk<>½-G�HmB4G
=kDFX�G(Y?X�OE=@MTHJMTO-L

ß ° ��± ¤ - ã "0 �32 æß °P" ± � �)( & #/è¡é æß °P" ±Ôê ° e1� ±
��G�Z'<[V
j�L4l æß °�" ± P�Y?O-Z ß ° ��± P�Y?O-Z�HmB4G
MTL9vEG(Yk=CG�YkG/S�<hHJMTOELF=kBFMTX

æß °�" ± ¤ - ã9�0 �+2 ß ° ��± � 5 �)( & #�è 5BÚ�ë ß ° ��±íì ° e 7 ±
° e1� ± <>L4l ° e 7 ± Hk<>½EG(L
HJOEU-G(HmB4G(Y�<>Y?G�HmB4GîÞ`O-D`Y@MTG(YsMTL9vEG(Yk=CMTO-L�HmB4G(O-Y?G(Zwfh�%B4G(YkG%HmB4G�O>X�G(YC<hHJMNOEL�MNL ° eW� ± f è ë æ¢Cî a °�" ±�ìMu=�½4LFO>�%L¾<[=
HmB9Gðï�¿EÒ4Â(Ïu|hÂ�zIÂ?{-Ð4y�r(¿EÂ(Ù}f �%BFMTSNG�HmB4G�O>X�G/Y@<hHJMTO-L�MTL ° e 7 ± f è 5�Ú ë ß ° ��±�ì Mu=�HIB4G�ÏuÐFÃh|oÂCy(|¦ï�¿EÒ9Â/Ïu|oÂzIÂ?{-Ð4y�r(¿EÂ(Ù�_
xFy�ñ ò3�á�3�B~%��~%���3�.�3�q���¬���k�3óe��ôõ���Ôö÷óá�O�¨���ø�	|�����~%���e�%���3�����
KJL °P7 _ 7 ± �#G'�#G(YkG�v-<>U-D`G�YkG(U4<>Ykl`MNL4U�HIB4G�XFYkG(A/Mu=CG�Y?G(Su<hHJMTO-LF=?BFMTX¼d�G(HJ�#G(G(LµHIB4G���GhMTU-B4HJ=}MTL�<+=?DFX�G(YkX�O-=CMTHJMTO-LO>P�XFD`YkG'=?Hk<hHJGo='<[L4l¼HIB4G'X`YkO-d�<hdFMTSNMTHJV6O[P�O-dF=CG(Y?v4MNL4U¼Go<[ACBÔO[P�HIB4G�=kHk<hHJGh=�MNL�<³Z�Go<>=?DFYkG(Z�G/L9Hh_ ü OEZ'X�<[Y@MTL4U
° e 7 ± �%MTHmB ° i ± fRB9O>�#G(vEG(Yof#�#G'=CG(G+HIBF<hH�HJO�d�G�A(O-L`=@MÉ=kHJG(L4H��%MTHIBµHIB4G+O-d`=@G/Ykv-<hHJMTO-LF=�MTL�OEDFYÕ<[X4X�<>YC<hHJDF=ofrHIB4GYkG(Su<hHJMTO-L`=kBFMTX'MÉ=�=CMTZ'XFSTV
HmBF<hHWÝù�oF|¦n�Âk¿-ÀC{EÀoÏTÄTÏuz�l6¿qr+¿-Àhzm{-ÏuÐFÏÉÐ3±�{¼Â?|(y(ÒEÄNzûúBoF|hÐçÙ}|C{>y(Ò4Â(ÏuÐ+±¼{-ÐÝ¿EÀ(y(|hÂ(Ãh{-À/ÄN|6ÏuÐç{ yÁzm{-zm|}üC¿-ÙýnF¿>y(|CÑ¼¿qr+{
y(ÒunF|hÂ�n�¿[y(ÏuzIÏÉ¿-Ð¼¿qrýnnÒ4Â?|�y(zI{EzI|/y�¿qr�z)oF|'¿EÀ(y(|hÂ(Ãh{-À/ÄN|'Ï�y�n�Âk¿HnF¿-Â/zIÏu¿EÐF{>Ä2zm¿6z)oF|ðüC¿-Ùýn�ÄN|Hþ6Ù�{W±EÐFÏuzmÒ4Ñ-|�y(ØoÒ4{EÂk|CÑ6¿qrz6o`|�ú2|hÏc±1oFz#¿qr
z)oF|ýnnÒ4Âk|íyÁzm{-zm|�¿-À/yÁ|hÂ(Ãh|CÑ3ÿ

�Rq4XFYkGh=k=CGhlwMTL+O-DFY%A/O-LFA(Y?G(HJG
X�O-=CMTHJMTO-L4ÓJZ'OEZ}G(L4HJD4ZÿG/q�<[Z'XFSTG-fEHmBFMu=%Mu=
æ¢ °P" ± ¤ Ú æß °�" ± Ú « ° e/b ±xFy�� {k��~%�%���������P�×¤øóe�B��~%�����k£F��|�~C���B~
	���~%�K���q�����.�3�q���


�O-D��%MTSTSFLFOEHJG�HmBF<hH��#G��%Y?O-HJG ° e(b ± <>=%<>L�G(¡4D�<>STMTHJV}YC<hHIB4G(Y%HmBF<>L'<[=î<�=CMNZ�XFSTG2XFY?O>X�OEYkHJMTO-L�_sQ%BFMu=rYkGC��G/A(HJ=�HIB4GPÍ<[A(H2HmBF<hH%��G�B�<hvEG�d�G(G(L+v-G/YkV'Ah<>YkGÁPIDFS�MTL'OEDFY�ACB4O-MTA(G�O[P!A(OELF=kHk<[L9HrPk<>A(HJOEYk=%MTL ° eW� ± <>L4l ° e 7 ± =?O}HmBF<hH%MpP ß ° ��±Mu=#XFYkO>X�G(YkSTV�LFO-Y?Z'<>STMTË(Golsf
e%¤ - ¢ ° ��±kã4� ¤ - Ú ß ° ��± Ú « ã4�

»4O��%MNSTS�d�G æß °P" ± �%B4G(L+A(OEZ'XFD4HJGhl6<>A(A(OEYklFMTL4U�HJO ° e 7 ±
e�¤ - æ¢ °�" ±kã " ¤ - Ú æß °�" ± Ú « ã " ,

Ê¼G��%MTSTS�L`O>�¶XFY?O>v-G}<~=kSTMTU-B4HmSNV�Z'OEYkG�U-G(L4G(YC<>SRYkGh=kD`SÎH�½4LFO>�%Lw<>=�\R<>Yk=CG(v-<[S�» =%Q%B4G(OEYkG(Z�O[P��%BFMTACB+HIBFMÉ=�Mu=
A(STGo<>Y?STV�<�=kX�G(A(Mu<>SsAo<>=CG-_

e-e



\!<[Yk=CG(v-<[Sí» =#Q%B4G(O-Y?G(Z Ý - ß�� ° ��± à ° ��±kã4� ¤ - æß�� °�" ± æà °P" ±?ã "
QRO�X`YkO>v-G�HIB`Mu=of2<[=}�%MTHmB�Z'OE=kH
HmB4G(O-Y?G(Z'=�MTL4v-O-STv4MTL4U�Þ`O-DFYCMTG(Y�HkY@<[LF=JPmO-YkZ�=ofs��G�L4G(GolçOELFSTVwDF=CG ° eoa`_ i ± <[L9lPÍ<[Z'MTSÎMu<hY2MTL4HJG(UEY@<hHJMTO-L�HJG(ACBFL`MN¡4DFGh=o_

- � �)( & ã " ¤ �+2gÍ ° ��±- � �6( & ã4� ¤ �+2gÍ °P" ±
Ê¼G�XFY?O9A/G(Gol¼<>=#PmO-STSTO>�%=WÝ

- ß � ° ��± à ° ��±?ã9� ¤ - ¶ - ã "0 �+2 � �)( & æß °�" ± ¹ � ¶ - ã " ·0 �+2 � �)( ¸ & æà °�" ·u± ¹ ã9�
¤ - ã " æß � °P" ± - ã " · æà °P" ·T± - ã9��32 � � & Tc( ¸ 5 ( V
¤ - ã " æß � °P" ± - ã " · à °P" ·T± Í °�" · ì " ±
¤ - ã " æß � °P" ± - ã�� æà °P"�­ �>± Í ° �>± \ � ¤ " · ì "
¤ - ã " æß�� °P" ± æà °P" ± - ã�� Í ° �>±
¤ - ã " æß � °P" ± æà °P" ±xFy�� �¥����~%�á�%�B�á�3���3�������¨�����×|������3|F� �÷�3�.�3�������'��~%�Z�Ô�3�q���Zò3���÷��~Ï{}~%�Fªe|÷­g�

Ì�=��#G�B�<hvEG}=CG(G/L�f ß ° ��± Mu=�=kDts'A/MNG/L9H�HJO�A/O-Z'X`D9HJG�HmB9G�l`Mu=kH?Y@MTdFD4HJMTO-L`=�PmO-Y�X�OE=CMNHJMTOEL ¢ ° ��± <[L4lwZ�O-Z�G(L4HJD9Zæ¢ ° ¢�± HmBFYkOEDFU-B °�7 ± f ° e 7 ± <>L4l ° e/b ± <>L4l�HmB-DF=#Mu=2=?Dts'A(MTG(L4H2HJO�=kX�G(A(MpPIV�O-Y2Y?G(XFYkGh=CG(L4H%HIB4G�¡9D�<>L4HJD4Zÿ=kHk<hHJG Ú ß2Ü O>P<
=?V4=kHJG(Z��%B4G(YkG � <>L4l ¢ <>Y?G�HIB4G�O-LFSTV�d�<[=CMNA�O-dF=CG(Y?v-<hdFSTGo=h_���O>�#G(v-G/YofFHmBFY?O-DFUEB ° e1� ± <>L4l ° e 7 ± ��G�=@G/G�HmBF<hHß ° ��± <>L4l æß °P" ± XFY?O>v4MNl4G
G/¡9D`MNv-<[STG(L4H%MNL�PIO-Y?Z'<hHJMNO>L'<[L4l�=?O�GoMTHmB4G(Y�Mu=�<>L+G(¡4D�<[SNSTV�v-<[SNMTl��î<[V'O>P2Y?G(XFYkGh=CG(L4HJMTL9UHIB4G�=?Hk<hHJG Ú ß2Ü _�KmP��#G��%Mu=kB�fs�#G�Ao<>L�fsMTL¼XFYCMTLFA(MTXFSTG-f�A(OEZ'XFD4HJG'<[SNSrO>P%O-DFY
X`B9V4=CMTAo<>Sr¡9D�<>L4HJMTHJMNGh=�DF=CMTL9U ß ° ��±MTL'HmB9G n�¿[yÁÏÉzIÏu¿EÐ+Âk|ÔnnÂk|/y(|oÐ`zI{EzIÏu¿EÐFfFOEY�D`=@MTL4U æß °�" ± MTL'HmB4G'Ù�¿-Ù�|oÐFzmÒ4ÙýÂ?|�n�Âk|/y(|oÐFzm{-zmÏu¿EÐ}<>L4l+U-G/H%G(¡4D�<>STSTV�v-<>STMTlYkGh=kDFSpHJ=o_
Ê¼G�BF<hv-G%<>STY?Go<>lFV�=@G/G(L�<[L}G(qF<[Z'XFSTG2O[PnHmBFMu=RMTLÕ\R<[Yk=CG(v-<>S�» =RQ%B4G(O-Y?G(Zw_sÊ¼G�Z'<[V�A(OEZ'XFD4HJG#HIB4G���|oÂ(Ù�ÏuzmÏu{-Ð

 @ÐFÐ`|oÂ�n�Âk¿hÑ-Òtüozrd�G/HJ��G(G/L¼HJ��O+=kHk<hHJGh= Ú ßrÜ <[L4l Ú à�Ü f�GhMNHmB4G(Y
MTL�HIB4G'X�O-=CMTHJMTO-L6OEY
Z'OEZ�G(L4HJD4ZýY?G(XFYkGh=CG(L4Hk<hHJMTO-L<>L4l'UEG(H%HmB9G�=@<>Z�G�YkGh=kDFSpH 9
¤�- ß � ° ��± à ° ��±?ã9� ¤�- æß � °�" ± æà °�" ±kã "M�G/Ao<(D`=@G�HmBFMu=%¡4D�<>L4HJMTHJV'MÉ=�HmB4G
=@<[Z�G�Y?G(U9<[YklFSTGh=k=�O>P2�%BFMTACB+YkG(X`YkGh=@G/L9Hk<hHJMTOEL6��G�A@B4O4O-=CG-f�MTH%l4G(X�G(L4lF=�OELFSTV'O-L
HIB4G%=?Hk<hHJGo= Ú ß2Ü <[L9l Ú à�Ü <>L4l}�#G#HIBEDF=�UEMTv-G#MNHR<�=kX�G(A(Mu<>SF=?V4Z}d�O-SEMNL4l4G(X�G(L4l4G(L4H�O[P�HIB4G%ACB4O-MTA(G%O[PnY?G(XFYkGh=CG(L4Hk<hHJMTO-L
HJO�YkG(Z�MTL9l�D`=�O>PRHIB`Mu=#PÍ<[A(H

!Jß�Ú à�Ü # 9�¤ - ß � ° ��± à ° ��±kã4� ¤ - æß � °P" ± æà °P" ±?ã " ° ehi ±
ÊÝB4G(L+��G��%YCMTHJG !�ß�Ú à�Ü MTH%Mu=%A(STGo<[Y��%BF<hH%Mu=%Z�Go<[L9Hh_RQRO}G(v-<[STD�<hHJG�MNHhf4HIB4G
Y?Go<>l4G(Y�Mu=%Y?Go=?X�OELF=CMTdFSTG�PmO-Y%XFMTAC½4MNL4U
<
A/O-L4v-G(L`MNG/L9H�YkG(X`YkGh=@G/L9Hk<hHJMTOEL6O>PRBFMu=%O>�%L'ACB4O4O-=CMTL4U'<>L4l+HIB4G(L6X�G(YÍPIO-Y?Z'MTL4U
HIB4G}<[X4XFYkO>XFYCMu<hHJG�MTL4HJG(UEY@<hHJMTO-L�MNL
° ehi ± _Q%B9G"��G(Y?Z'MTHJMu<>L�KJLFL4G(Y#XFYkO4l4D4A(H%MTL9HJG/U-Y@<[SFMTHJ=CG(SpP!BF<>=#Z'<>L4V
MTL4HJG(YkGh=kHJMTL4U�Z'<hHIB4G(Z'<hHJMTAo<[S9X`YkO>X�G(YkHJMTGh=î<[L9l�=kO
MTH�Mu=#DF=CGCPID`S�HJO�BF<hv-G
<�LFO-Hk<hHJMTO-L~PIO-Y%MTH%<>=%�#G(STSJ_�Ê¼G�=kBF<[SNS��%YCMTHJG- ß � ° ��± à ° ��±?ã4�:# ° ß È à ± ° e h ±

eW�



<>L4l - æß � °�" ± æà °�" ±kã " # ° æß È æà ±
»4OwHmBF<hH °�# È%$�± �CDF=?H�Z�Go<>L`=
PIOEYkZ�HmB4G+XFYkO4l4D4A(H # � $ O[P�HmB4G�HJ�#O�PID4LFA(HJMTOELF=Õ<[L4lÔMTL4HJG(UEY@<hHJG'O>vEG(Y�HmB9GhMTY<>Y?U-D4Z�G(L4Ho_ ° ehi ± HIB4G(L6MÉ=��%YCMTHIHJG/L6A(O-Z�X�<>A/HISTV�<>=

!�ß�Ú à�Ü # ° ß È à ± ¤ ° æß È æà ±
Ê¼G�L`O-HJG�HIBF<hH%HmB4G
Z'<hHIB4G(Z'<hHJMTAo<[SF=kH?YkD4A(HJDFY?G}O[P2HIB4G&��G(YkZ�MNHJMu<[L'KJLFL4G(Y�XFYkO4l4D4A(H ° e h ± <>=�<�=kD4Z�O>v-G(Y�HIB4GXFYkO4l4D4A(H�O>P�v-<[STDFGo=�Hk<>½EG(LµP�Y?O-ZºHJ�#O¶Ö?SNMÉ=kHJ=k×�Mu=�v-G(Y?V¼=CMNZ�MTS�<[Y�HJOwHmBF<hH�O>P�HmB4G+lFO-H�XFYkO4l4D4A(H�d�G(HJ��G/G(LçHJ��O

v-G(A/HJO-Yk= �Q  �'¦¤¶¥ � Q �  ' � _�KJH#Mu=#HIB4G(Y?GCPIO-Y?G
LFOEH2=kDFY?XFYCMu=CMTL9U�HmB�<hH#HmB9G/V'=kBF<[YkG�Z'<[L4V
XFYkO>X�G(Y?HJMNGh=o_rQ%B4G�Z'OE=kHMTZ'X�O-YkHk<[L4H2O>P2HmB9Gh=CG ° �%B4OE=@G�XFY?O9O[P2��G�l4GCPIG(Y�HJO�XFYkOEdFSTG(Z�=CG(H h ± Mu=#HmB9G ü <(D4ACB4V-Ók»4ACB4�î<[YkH?Ë
MTL9G/¡9D�<>STMTHJV9_2Þ`O-Yv-G(A/HJO-Yk=���G�BF<hv-G

° �Q  �' ± « ¤ Û)( �Q (*( �' ( A(O-=�8 Ü « ¤ ( �Q ( « ( �' ( « A(OE= « 8,+ ( �Q ( « ( ' ( « ¤ Û �Q  �Q Ü Û �'  �' ÜÛ �Q  �' Ü « + Û �Q  �Q Ü Û �'  �' Ü
ÞFOEY�HmB4G&��G(Y?Z'MTHJMu<>L�KJLFL4G(Y�XFYkO4l4D4A(Hof`V-OED'�%MTSTS�XFYkO>vEG

Ú ° ß È à ± Ú « + ° ß È ß ± ° à È à ± ,
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