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C$DFE#GAHJI$KMLONPH#LRQSGAT3U+V�LOWXLOY;Z-H-Y�LOH\[-L^]`_)a�bcNMLOH�bFLOH\Wed�E-fFLOH#[JH#LOZ-fFG�U+Z-H-I$bcNMGAH#LOKPKMLOH\g(L^]F]cZ-H-Y�LOHJh=NPb`gia�j
Y;H#LObcfFL^]FGAH
a�H-kRI�lAH-H#LOHJh/aA]F]cNPm�LonSfcbFLpUqa�I$bFLrNPHJ[-LOHJfFL^]cZ-KPbcNMLOfFLOH#[-LOH\nSI$bcNPm$NMLOfcZ-H-Y�]cI;a�fcbFLOHJ[-L^]�stLOE-NPfcH#]
m�LOfcZ-fF]uaADFE#LOHwvxC�NPY;H-Nzy#I;a�H�bFL|{�LOfcV�L^]F]FLOfcZ-H-Y�LOH&[3Z-fFDFE&[3NML|nSH�WXLOH#[3Z-H-Y}m�GAH&a�Z3U+WXLOH#[3NPY�LOH~QSGAfcfFLOI$bcZ-f�j
m�LOf�Uqa�E-fFLOH�]cNPH#[iZ-H�V�L^]cbcfcNPbcbFLOHw�w[3NML=G�U+b�]cbcZ-H#[-LOH-K�a�H-Y�LOH��SL^DFE#LOH-k�LONPbFLOH�V�LOE-NPH#[-LOfcHo�cL^[-G$DFE�E
d�Z3y#Y?LONPH#LOH
� NPH#]ua�bck�v��!H|�2a�E-h`LOH�[3NML^]FLOf7nSfcV�LONPb�W�Z-fF[-LOH�g(LObcE#G$[-LOH�U+�-f7LONPH#L/L^DFE�bck�LONPb�Uqd�E-NPY�L;��fFLObcfFG;]cT�LOI$bcNPm�L��A�Sj
� LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f7LOH�b!W�NMDFI�LOKPb���WXLOKMDFE#L/[3NML=LOf�U�GAfF[-LOfcKPNMDFE#L`�SL^DFE#LOH-k�LONPb�a�Z3UXZ-H�bFLOf7�;����[-LOfxg(LO�;k�LONPb
fFL^[3Z-k^NMLOfFLOHwv���aA]={�LOf�Uqa�E-fFLOHJV�LOH#lAbcNPY;b`V�LON�b!�$T-NM]FDFE#LOH\��a�bFLOH#]ud�bck�LOHJT-fFG�g(LO�;m�GAKPZ-h`LOH}�����A�A�?�oU+�-f
[3NMLR�tLObFLOI$bcNMGAH\[-LOf � LOWXLOY;Z-H-Y�Z-H#[\���A�;�A�?�RU+�-f/[3NMLRQSGAfcfFLOI$bcZ-f�v � ]`W�Z-fF[-L?LONPH�g(G$[-LOKPK��-V�LOf/[3NML
� NPH3�#�#]F]FL�m�GAH��2a�Z#]FDFE#LOH�a�Z3U2[3NML�QSGAfcfFLOI$bcZ-f`LOH�b!W�NMDFI�LOKPb/Z-H#[ a�H-E
a�H#[�m�GAH�C�NPh�Z-K�a�bcNMGAH#LOHJZ-H#[�g(L^]�j
]cZ-H-Y�LOH��-V�LOfcT-fc�3U+b�v � NPH#Lo�tLObFLOI$bcNMGAH#]cY�LOH
a�Z-NPY;I�LONPb/[-LOf=LOH�b!W�NMDFI�LOKPbFLOH\g(LObcE#G$[-LOH�m�GAH}¡¢�A�;�A£5�¤I;a�H-H
U+�-f�[3NML�U+Z-H-I$bcNMGAH#LOKPKML � NPKM[3Y�LOV-Z-H-Y�V�LOKMLOY;b�WXLOfF[-LOHwv
¥�LONPbFLOfcE-NPH?W�NPfF[RY�LOk�LONPY;b��
[#a��`k^Z-f�{�LOfch`LONM[3Z-H-Y�m�GAH
nSfcbFLpUqa�I$bFLOH�[3Z-fFDFE=fFLObcfFG;]cT�LOI$bcNPm�LeQSGAfcfFLOI$bcZ-fFLOH/nSH3U�GAfF[-LOfcZ-H-Y�LOH/a�H�[3NMLe��a�bFLOH�Y�L^]cbFLOKPKPb¦WXLOfF[-LOH=h��#]F]FLOHw�
[3NML�h=NPb�[-LOH�E#LOZ-bcNPY�LOH�nSI3§�Z-NM]cNPbcNMGAH#]cbFL^DFE-H-NPI�LOH|H-NMDFE�b�fFL�a�KPNM]cNMLOfcV
a�f7]cNPH#[5v5�2Z-fFDFE�[3NML � DFE�bck�LONPb�Uqd�E-NPY;I�LONPb
[-LOf/LOH�b!W�NMDFI�LOKPbFLOH¨{�LOf�Uqa�E-fFLOH\LOfcY;NPV-b�]cNMDFEJWXLONPbFLOfcE-NPH¨LOfF]cbch/a�KM]/[3NML?g(lAY;KPNMDFE-I�LONPb��XLONPH#LOf`T-fud�k^NM]FLOH�T-fFG�j
]cT�LOI$bcNPm�LOH � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f��eWXLOKMDFE#L � LOWXLOY;Z-H-Y�LOH¨I�GAh=T�LOH#]cNMLOfcb���NPH#[-LOh©[3NMLiC$DFE-NMDFE�bcT�G;]cNPbcNMGAH#LOH
Z-H#[(j!GAfcNMLOH�bcNMLOfcZ-H-Y�LOH�h=NPbx[-LOhª_)a�bcNMLOH�bFLOH-I�GAT3USh=NPbcY�LpU+�-E-fcb�WXLOfF[-LOHwv � ]�I�GAH-H�bFL/LOfF]cbch/a�KM]�H
aADFE-Y�LOW�NMLpj
]FLOHoWXLOfF[-LOHw�
[#a��/[3Z-fFDFE(LONPH#L�a�Z#]cfFLONMDFE#LOH#[RY�LOH
a�Z#LxT-fFG;]cT�LOI$bcNPm�L � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-ft[3NML�bcE#L^GAfFLObcNM]FDFE
LOfcWea�fcbFLObFLOHr{�LOfcV�L^]F]FLOfcZ-H-Y�LOH�Y�LOY�LOH��-V�LOfefFLObcfFG;]cT�LOI$bcNPm�LOH�{�LOf�Uqa�E-fFLOH�NPH�[-LOfe_¦fua�«3NM]�bua�bF]udADFE-KPNMDFEoY�LOH�Z-bck^b
WXLOfF[-LOH`I�lAH-H#LOHwv�¬#LOfcH#LOf�W�Z-fF[-LOH/[3NML�LOH�b!W�NMDFI�LOKPbFLOHrQSGAfcfFLOI$bcZ-fcm�LOf�Uqa�E-fFLOH�LOf�U�GAKPY;fFLONMDFE`U+�-f¦¬-fua�Y�L^]cbFLOKPKPZ-H-YAj
LOH?a�Z-��LOfcE
a�KPV([-LOf�H#LOZ-fFG�U+Z-H-I$bcNMGAH#LOKPKMLOH � NPKM[3Y�LOV-Z-H-Y/m�LOfcWXLOH#[-LOb�v
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� m�LOH`]ch/a�KPK3T
a�bcNMLOH�b¦E#L�aA[�h`GAbcNMGAH`[3Z-fcNPH-Y�H#LOZ-fFG�j�U+Z-H#DObcNMGAH
a�K#h`L�aA]cZ-fFLOh`LOH�bF]�Z#]cNPH-Yth/a�Y;H#LObcNMDefFL^]FGAH
a�H#D^L
D�a�HxKML�aA[�bFG�K�a�fcY�LXa�fcbFLpUqaADObF]wNPHxbcE#L¦fFL^]cZ-KPbcNPH-YtaADObcNPm;a�bcNMGAH�h/a�T#]�G�U3bcE#L¦V-fua�NPHwv�¥\E#LOfFL�aA]�]cNPY;H-Nzy
D�a�H�b�NPh=T-fFG�j
m�LOh`LOH�bF]eD�a�H/V�LSaADFE-NMLOm�L^[/Z#]cNPH-Y7LOK�a�V�GAfua�bFL2D^GAfcfFL^DObcNMGAH�h`LObcE#G$[-]���bcE#L2a�T-T-KPNMD�a�bcNMGAH�NM]XG�U+bFLOH/NPh=T-fuaADObcNMD�a�K
[3Z#L2bFG�bcE#L2KMGAH-Y`D�a�KMDOZ-K�a�bcNMGAHRbcNPh`L^]�fFL^§�Z-NPfFL^[5v-�!HrbcE-NM]eWXGAfcI��3fFLObcfFG;]cT�L^DObcNPm�Lx�A��h`GAbcNMGAHRD^GAfcfFL^DObcNMGAHRh`Lpj
bcE#G$[-]�W�NPbcE/fFL�a�KzjqbcNPh`LST�LOf�U�GAfch/a�H#D^L�WXLOfFL2[-LOm�LOKMGAT�L^[5��NPH`W�E-NMDFE�bcE#L�fFL^§�Z-NPfFL^[/D�a�KMDOZ-K�a�bcNMGAH#]�a�fFL�fFL^[3Z#D^L^[
V�LOKMG�W&�;���¯G�U¦h`L�aA]cZ-fFLOh`LOH�b2bcNPh`L;v
¬#GAfSb!�$T-NMD�a�K�[#a�buaA]FLObF]SbcE#L�h`LObcE#G$[RfFL^§�Z-NPfFL^]t�°���A�A�?�xU�GAf�bcE#L�[-Lpj
bFL^DObcNMGAH(G�U�h`GAbcNMGAHia�H#[i�1�A�;�A�?�7U�GAf�bcE#L�D^GAfcfFL^DObcNMGAHwv�n�h`G$[-LOK�[-L^]FDOfcNPV-NPH-Y�bcE#LxNPH3�#Z#LOH#D^L7G�U¦H#GANM]FL�GAH
bcE#LeD^GAfcfFL^DObcNMGAH`T-fFG$D^L^[3Z-fFLeWeaA]�[-LOm�LOKMGAT�L^[`a�H#[�m�LOfcNzy
L^[�Z#]cNPH-YtV�GAbcE`]cNPh�Z-K�a�bFL^[`a�H#[=Lp«3T�LOfcNPh`LOH�bua�K
[#a�bua3v
nSH?aAD^DOZ-fuaADO�oG�U�¡\�A�;�A£5�ªWeaA]S[-LObFLOfch=NPH#L^[oU�GAf�bcE#L�a�T-T-KPNMD�a�bcNMGAHiG�U)bcE#L�h`LObcE#G$[-]S[-LOm�LOKMGAT�L^[obFG�U+Z-H#Dpj
bcNMGAH
a�K�NPh/a�Y;NPH-Y#v-¬-Z-fcbcE#LOfch`GAfFLtNPbXNM]e]cE#G�W�Hw�$bcE
a�bXbcE#L2fFL^§�Z-NPfFL^[�D^GAH#[3NPbcNMGAH#]XU�GAf�a^m�GANM[3NPH-Y/a�fcbFLpUqaADObF]�U+fFGAh
fFLObcfFG;]cT�L^DObcNPm�Lxh`GAbcNMGAHiD^GAfcfFL^DObcNMGAHiD�a�H-H#GAb2V�LtU+Z-Kzy#KPKML^[RW�NPbcEiDOZ-fcfFLOH�b�aAD^§�Z-NM]cNPbcNMGAH(]FDFE#LOh`L^]�v � L^D�a�Z#]FL�G�U
bcE#L=fFL�a�KzjqbcNPh`L`T�LOf�U�GAfch/a�H#D^L/G�UebcE#L=T-fFG$D^L^[3Z-fFL^]7[-LOm�LOKMGAT�L^[5�wbcE#L=T�G;]F]cNPV-NPKPNPb!��G�U�arT-fFL^DONM]FL`T-fFG;]cT�L^DObcNPm�L
h`GAbcNMGAH�D^GAfcfFL^DObcNMGAHRa�fcNM]FL^]���W�E-NMDFEoa�bcbFLOh=T-bF]�bFG�D^GAh=T�LOH#]ua�bFL�U�GAf�h`GAbcNMGAH/V��=h`G�m$NPH-Y7bcE#L2]cKPNMD^L�T�G;]cNPbcNMGAH#]
a�H#[oGAfcNMLOH�bua�bcNMGAH#]2W�NPbcEobcE#L�T
a�bcNMLOH�bSE#L�aA[5v#¬#GAf�bcE#L2y#fF]cb�bcNPh`L;�-NPb�WeaA]S]cE#G�W�HRbcE
a�b2a�]cZ3±/DONMLOH�bcKP�?aAD^DOZ3j
fua�bFLxT-fFG;]cT�L^DObcNPm�Lxh`GAbcNMGAHiD^GAfcfFL^DObcNMGAHiD�a�H?T-fFG�m$NM[-LxbcE#LxbcE#L^GAfFLObcNMD�a�KPKP�?Lp«3T�L^DObFL^[(aA[3m;a�H�bua�Y�L^]tD^GAh=T
a�fFL^[
bFGofFLObcfFG;]cT�L^DObcNPm�L`h`LObcE#G$[-]�v��!b�WeaA]�aA[-[3NPbcNMGAH
a�KPKP��[-LOh`GAH#]cbcfua�bFL^[|bcE
a�b�bcE#L=h`LObcE#G$[-]�[-LOm�LOKMGAT�L^[�D^GAZ-KM[
V�L�]cZ#D^D^L^]F]�U+Z-KPKP�ra�T-T-KPNML^[RNPHRGAbcE#LOf2a�fFL�aA]SG�U¦DOKPNPH-NMD�a�KwNPh/a�Y;NPH-Y/V�LO��GAH#[oH#LOZ-fFG�j�U+Z-H#DObcNMGAH
a�K)a�T-T-KPNMD�a�bcNMGAH#]�v
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8 v 8 s2fcZ-H#[3K�a�Y�LOH([-LOf�h/a�Y;H#LObcNM]FDFE#LOH(Q�LOfcH#]cT-NPH-fFL^]FGAH
a�H-k�v�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 9

8 v 8 v 8 � LOWXLOY;Z-H-Y�]cY;KMLONMDFE�Z-H-YRLONPH#L^]�h/a�Y;H#LObcNM]FDFE#LOHig(GAh`LOH�bF]�NPh gia�Y;H#LOb�U�LOKM[�v�vxvxv�v :
8 v 8 v ;=<�LONPbcKPNMDFE#L � H�b!W�NMDFI$KPZ-H-Yr[-LOf�h/a�I$fFG;]cI�GAT-NM]FDFE#LOH(gia�Y;H#LObcNM]cNMLOfcZ-H-Y vxv�vxv�vxvxv�v :
8 v 8 v � Q�LOfcH#]cT-NPH-fFL^]FGAH
a�H-kovxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v >
8 v 8 v ? �SLOK�a�«#a�bcNMGAHRZ-H#[ � KMG$DFE3j�s2KMLONMDFE�Z-H-Y�LOH vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8A@
8 v 8 v B ��aA]2C�T-NPH#L^DFE#G�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8C8

8 v ; � NPKM[3Y�LOV-Z-H-Y/NPHR[-LOfSQ�LOfcH#]cT-NPH�bFGAh`GAY;fua�T-E-NML v�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8C8
8 v ;3v 8 �tLOfSgia�Y;H#LObcfFL^]FGAH
a�H-k^bFGAh`GAY;fua�T-E�vxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 ;
8 v ;3v ; � fck�LOZ-Y;Z-H-YrLONPH#L^]�GAfcbF]ua�V-E
d�H-Y;NPY�LOH(gia�Y;H#LOb�U�LOKM[-L^]|v�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 ;
8 v ;3v � ¥|a�E-K�[-LOftC$DFE-NMDFE�bFLOV�LOH#L�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 �
8 v ;3v ? ¬-fFL^§�Z#LOH-kOjXZ-H#[R_¦E
aA]FLOH-I�G$[3NMLOfcZ-H-Yovxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 �
8 v ;3v B �2NML7s2fuaA[3NMLOH�bFLOH#L^DFE#G�j�C$L^§�Z#LOH-k�v�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 ?
8 v ;3v D ��a�bFLOH
a�I3§�Z-NM]cNPbcNMGAH�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 B
8 v ;3v 9 ¥\NPfcI$Z-H-Y`W�NML^[-LOfcE#GAKPbFLOfFE2¬�j!_¦Z-KM]FL�vxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 B
8 v ;3v : �2NML � _��qj�C$L^§�Z#LOH-k vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 D

GH5 �A�����)*, -8
�$�J�����/�9��������,�����$*+*,�$�JI=�+*,��8
��')����8�<|���=:�� 4 7
;3v 8 {�LOfcE
a�KPbFLOH([-L^]2stLOE-NPfcH#]�V�LON5H#LOZ-fFGAH
a�KMLOf2nSI$bcNPm$NPbud�b v�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 9

;3v 8 v 8 ¬-Z-H-I$bcNMGAH#]FLONPH-E#LONPbFLOHi[-L^]2stLOE-NPfcH#]vxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 :
;3v 8 v ; � KPZ-b��#Z-�/Z-H#[oE
d�h`G$[3�$H
a�h=NM]FDFE#L�nSH�b!WXGAfcb�U+Z-H-I$bcNMGAH¨vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 >

;3v ; nSZ3±`H#[-LOHRH#LOZ-fFGAH
a�KMLOf2nSI$bcNPm$NPbud�b¤v�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 >
;3v ;3v 8 � KPZ-b2a�KM]�I�lAfcT�LOfFLONPY�LOH#L^]2QSGAH�bcfuaA]cbch=NPbcbFLOK�v�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 >
;3v ;3v ; ��aA]eU�g(�S�qj � «3T�LOfcNPh`LOH�b vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK; @

;3v � �2NMLxnSZ#]cWXLOfcbcZ-H-Y?vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK; 8
;3v �3v 8 �2NML�{�LOfcWXLOH#[3Z-H-Yr]cbua�bcNM]cbcNM]FDFE#LOfML�L^]cbF]\vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK; 8
;3v �3v ; QSGAfcfFLOK�a�bcNMGAH(h=NPbSLONPH#LOfSg(G$[-LOKPKzU+Z-H-I$bcNMGAH}v�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK;;�
;3v �3v � nSZ#]cW�NPfcI$Z-H-Y�LOHRm�GAH?¬�NPKPbFLOfcH¢vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK;;�
;3v �3v ? ��aA]2stLOH#LOfua�KON5NPH#L�a�fSg(G$[-LOKtvxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK;P?
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�3v 8 nSZ#]cW�NPfcI$Z-H-Y�LOHRm�GAH � LOWXLOY;Z-H-Y�LOH v�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK;CB

�3v 8 v 8VU fF]uaADFE#LOH?m�GAHXWSV3�cLOI$bcV�LOWXLOY;Z-H-Y�LOH v�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK;CB
�3v 8 v ; ¥\NPfcI$Z-H-Y`m�GAH � LOWXLOY;Z-H-Y�LOH vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK;CD

�3v ; _¦fcNPH-k^NPT-NMLOKPKML7g(lAY;KPNMDFE-I�LONPb2LONPH#LOf � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-ft]FG�W�NMLYN5NPh=NPbua�bcNMGAH#LOH vxv�vxvxv�vK;&9
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?#v 8 � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH vxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxv � 8

?#v 8 v 8 C$LOT
a�fua�bcNMGAH#]ua�H#]ua�bck�h=NPb�I�j!�2a�Z-h�jq{�LOf�Uqa�E-fFLOH vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxv �C;
?#v 8 v ; s�a�Z-�Aj�2LOW�bFGAH3jq{�LOf�Uqa�E-fFLOHªvxvxv�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxv �;�

?#v ; �!H�bFLOfcT�GAK�a�bcNMGAH v�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxv �CD
?#v ;3v 8 N5NPH#L�a�fFL��!H�bFLOfcT�GAK�a�bcNMGAH�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxv �CD
?#v ;3v ; ]cNPH#Dpj!�!H�bFLOfcT�GAK�a�bcNMGAH\vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxv �&9
?#v ;3v � I�j!�2a�Z-h�j!�!H�bFLOfcT�GAK�a�bcNMGAH#LOH vxvxv�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvR? @
?#v ;3v ? � NPH3UqaADFE#LOfS{�LOfcY;KMLONMDFE?m�GAH?�!H�bFLOfcT�GAK�a�bcNMGAH#]FLOfcY�LOV-H-NM]F]FLOH&v�vxv�vxv�vxvxv�vxv�vxv�vxvR? 8

?#v � {�LOf�Uqa�E-fFLOHRk^Z-f�T-fFG;]cT�LOI$bcNPm�LOH?QSGAfcfFLOI$bcZ-f2[-LOf���a�bFLOH vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvR?.;
?#v �3v 8 �tLObFLOI$bcNMGAHRm�GAH?gia�fcI�LOfcHRh=NPbcbFLOKM] WST-bcNPIrZ-H#[�E2G$DFE3U+fFL^§�Z#LOH-k v�vxvxv�vxv�vxv�vxvR?.;
?#v �3v ; �tLObFLOI$bcNMGAHRh=NPbcbFLOKM]SGAfcV-NPbua�KMLOf��ta^m$NPY�a�bFGAfFL^DFE#G;]/vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvR?��
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B3v 8 � fcWXLONPbFLOfcZ-H-Y�Z-H#[ � L^]FDFE-KMLOZ-H-NPY;Z-H-Y�[-LOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH vxv�vxv�vxvxv�vxv�vxv�vxvR?.>

B3v 8 v 8 � fcWXLONPbFLOfcZ-H-Y [-L^]�s�a�Z-�Aj�2LOW�bFGAH3jq{�LOf�Uqa�E-fFLOH#]/U+�-f`Y;KMGAV
a�KML?�!H�bFLOH#]cNPbud�bF]F]FDFE�Wea�H3j
I$Z-H-Y�LOHRv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvKB @

B3v 8 v ; � DFE�bck�LONPb�Uqd�E-NPY�L � LOfFL^DFE-H�Z-H-Y�[-LOfMNwl;]cZ-H-Y vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvKBC;
B3v ; � fcWXLONPbFLOfcZ-H-Y�Z-H#[ � L^]FDFE-KMLOZ-H-NPY;Z-H-Y�[-LOfS�!H�bFLOfcT�GAK�a�bcNMGAH#]cm�LOf�Uqa�E-fFLOHiv�vxv�vxvxv�vxv�vxv�vxvKBCD

B3v ;3v 8 ]cNPH#Dpj!�!H�bFLOfcT�GAK�a�bcNMGAH\vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvKBCD
B3v ;3v ; ¬#GAZ-fcNMLOf�j!�!H�bFLOfcT�GAK�a�bcNMGAH vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvKB&9

B3v � stL^]FDFE�W�NPH#[3NPY;I�LONPbt[-LOfSQSGAfcfFLOI$bcZ-f vxvxv�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvKD 8
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D3v 8 LeE#L^GAfFLObcNM]FDFE#L � LObcfuaADFE�bcZ-H-Y�m�GAH?]cbua�bcNM]cbcNM]FDFE#LOh¢�2a�Z#]FDFE#LOH vxv�vxv�vxv�vxvxv�vxv�vxv�vxvKD;�
D3v ; C�NPh�Z-K�a�bcNMGAH?k^Z-fSnSV-E
d�H-Y;NPY;I�LONPbSm�GAHistLOH
a�Z-NPY;I�LONPbSZ-H#[o�2a�Z#]FDFE#LOH¨v�vxv�vxvxv�vxv�vxv�vxvKD&9
D3v � � «3T�LOfcNPh`LOH�bFLOKPKML � L^]cbcNPh=h�Z-H-Y�[-LOftstLOH
a�Z-NPY;I�LONPb vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxv 9 @

D3v �3v 8 �SL�a�KPNM]cNMLOfcZ-H-Y`m�GAH?�SGAbua�bcNMGAH#LOH?[3Z-fFDFE(�2fFLOE�Z-H-Y�[-L^]�g(LO�;I�G$GAfF[3NPH
a�bFLOH#]c�3]cbFLOh`]|v 9 @
D3v �3v ; g(L^]F]cZ-H-Y=m�GAH WSV3�cLOI$bcm�LOfF]FDFE-NMLOV-Z-H-Y�LOH(h=NPbMESNPKzU�L�LONPH#L^]�g?NPI$fFGAh`LObFLOfF]c�3]cbFLOh`]`vxv 9 8
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9$v 8�� V�LOf�Uqa�KPbcZ-H-Y�LOH?[3Z-fFDFE(�!H�bFLOfcT�GAK�a�bcNMGAH v�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxv 9C9
9$v ; � NPH3Uqa�KPbcZ-H-Y�LOH([3Z-fFDFE � NPKM[3fFGAbua�bcNMGAH#LOH?V�LON5m�LOfF]FDFE-NML^[-LOH#LOHi�!H�bFLOfcT�GAK�a�bcNMGAH#]ch`LObcE#G$[-LOH vxv 9 >
9$v � � fcE
a�KPbcZ-H-Y�[-LOfS]cT�LOI$bcfua�KMLOHR�!H�bFLOH#]cNPbud�bSV�LON5m�LOfF]FDFE-NML^[-LOH#LOH(�!H�bFLOfcT�GAK�a�bcNMGAH#]ch`LObcE#G$[-LOH vxvK: @
9$v ? QSGAH#]FL^§�Z#LOH-k�LOHRU+�-f�[3NMLtU�g(�S�¦Z-H#[?a�fcbFLpUqa�I$b�U+fFLONMLx�!H�bFLOfcT�GAK�a�bcNMGAH1vxv�vxv�vxvxv�vxv�vxv�vxvK: 8
9$v B �tLOf � NPH3�#Z-�/m�GAHiC$DFE-NMDFE�bcT-fFG�y#K)Z-H#[�jqKP�#DFI�L7a�Z3U¦LONPH#Lx�!H�bFLOfcT�GAK�a�bcNMGAH�vxv�vxvxv�vxv�vxv�vxvK:C;
9$v D nSZ#]cW�NPfcI$Z-H-Y�LOH?[-L^] �"!# j <�LOf�Uqa�KPKM]S[-LOfSgia�Y;H#LObcNM]cNMLOfcZ-H-Y}vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvK:P?
9$v 9 � LObcfua�Y�]cV-NPKM[3Z-H-Y/m�GAfS[-LOf��!H�bFLOfcT�GAK�a�bcNMGAH¤vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvK:CD
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:3v 8 nSV-K�a�Z3U�]FDFE#LOh/a=LONPH#LOf�V-NPKM[3V
aA]cNMLOfcbFLOH?T-fFG;]cT�LOI$bcNPm�LOH � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f(vxv�vxv�vxv�vxvK:&9
:3v ; � DFE�bck�LONPb�Uqd�E-NPY�L7g(LO��]FL^§�Z#LOH-k�LOHRZ-H#[RQSGAh=h�Z-H-NPI;a�bcNMGAH v�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvK:C:
:3v � � LOfFL^DFE-H�Z-H-Yr[-LOfS_�G;]cNPbcNMGAH#]ud�H#[-LOfcZ-H-Y�LOH�vxv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvK> @
:3v ? nSH-T
aA]F]cZ-H-Y`[-L^]Sg(LO�;I�G$GAfF[3NPH
a�bFLOH#]c�3]cbFLOh`]Sv�vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvK> 8
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:3v BKWST-bcNPh/a�KML����#DFI$I�GAT-T-KPZ-H-Y/Z-H#[?C�NMDFE#LOfcE#LONPbF]ch`L^DFE
a�H-NM]ch`LOH�v�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK>C;
:3v DRL��$T-NM]FDFE#L�_)a�bcNMLOH�bFLOH�V�LOWXLOY;Z-H-Y�LOH�Z-H#[R[-LOfFLOHRT-fFG;]cT�LOI$bcNPm�LxQSGAfcfFLOI$bcZ-f v�vxv�vxv�vxvxv�vK>;�
:3v 9 {�LOf�Uqa�E-fFLOHRk^Z-f U h=Y�LOE�Z-H-Y/m�GAH?g(LO�;T
a�Z#]FLOHRZ-H#[R]FDFE-NMDFE�b!WXLONM]FL �ta^m$NPY�a�bcNMGAH vxv�vxvxv�vK>;�
:3v : {�a�KPNM[3NMLOfcZ-H-Y�[-L^]�{�LOf�Uqa�E-fFLOH#]=vxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK>CB

:3v :3v 8 g(L^]F]cZ-H-Y�LOHRh=NPbS_¦E
a�H�bFGAh`LOH v�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK>CB
:3v :3v ; �!Ho{2NPm�G`g(L^]F]cZ-H-Y�LOH°vxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vK>C>
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>3v 8 �	� ;�j�stLONM]cbFLOf1vxv�vxvxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8A@ �
>3v ; C�Z#]ck�LOT-bcNPV-NPKPNPbud�bF]ua�fcbFLpUqa�I$bFLªvxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8A@ ?
>3v ��
SH#[-LOfcZ-H-Y/[-L^]�KMGAI;a�KMLOH?gia�Y;H#LOb�U�LOKM[-L^]�v�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8A@ B
>3v ? �td�E#LOfcZ-H-Y/[-L^]S]cbua�fcfFLOHRQSlAfcT�LOfF]�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8A@ D
>3v B C�bFlAfcZ-H-Y�[-L^]2C�bFL�aA[3��j�C�bua�bFL vxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8A@ D
>3v D {�LOfF]FDFE-NMLOV-Z-H-Y�LOH(Z-H#[o{�LOfck�LOfcfcZ-H-Y�LOH([3Z-fFDFE(gia�«3WXLOKPKzj�L�LOfch`L v�vxv�vxvxv�vxv�vxv�vxvxv�v 8A@ :
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8A@ v 8 �SLObcfFG;]cT�LOI$bcNPm�L � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f v�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8C8C8
8A@ v ;�_¦fFG;]cT�LOI$bcNPm�L � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8C8 ;
8A@ v ��QtKPNPH-NM]FDFE#L�U�g(�S�qj!��a�bFLOH v�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8C8 ?
8A@ v ? � fcY�LOV-H-NM]F]FL�a�Z-��LOfcE
a�KPV([-LOf � WFNw�Sj � NPKM[3Y�LOV-Z-H-Y\v�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8C8 B
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8C8 v 8 � DFE�bck�LONPb�Uqd�E-NPY�L7fFLObcfFG;]cT�LOI$bcNPm�L�QSGAfcfFLOI$bcZ-fcm�LOf�Uqa�E-fFLOH¢v�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 ; 8
8C8 v ;¨stLOH
a�Z-NPY;I�LONPbSV-NPKM[3V
aA]cNMLOfcbFLOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH#]ch`LObcE#G$[-LOH1v�vxv�vxvxv�vxv�vxv�vxvxv�v 8 ;P?
8C8 v ���!H�bFLOfcT�GAK�a�bcNMGAH#]ua�fcbFLpUqa�I$bFL}v�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 ;CB
8C8 v ? � NPKM[3V
aA]cNMLOfcbFLxT-fFG;]cT�LOI$bcNPm�L�QSGAfcfFLOI$bcZ-fcm�LOf�Uqa�E-fFLOH v�vxv�vxvxv�vxv�vxv�vxvxv�vxv�vxv�vxvxv�v 8 ;CD
8C8 v B��SL^]cNM[3Z
a�KML ��� LOI$bFL�[-LOf � _��qj � NPKM[3Y�LOV-Z-H-Y�Z-H#[ � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f~vxv�vxv�vxv�vxvxv�v 8 ;C:
8C8 v D�nSH�WXLOH#[3Z-H-Y�NPH-H#LOfcE
a�KPV?Z-H#[Ra�Z-��LOfcE
a�KPV([-LOf � WFNw�Sj � NPKM[3Y�LOV-Z-H-Y~v�vxvxv�vxv�vxv�vxvxv�v 8 �C;
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�2NML=¥�Z-fck�LOKPH�[-LOf�gia�Y;H#LObcfFL^]FGAH
a�H-k^bFGAh`GAY;fua�T-E-NMLrKPNMLOY�LOH|NPH|[-LOf � H�bF[-L^DFI$Z-H-Yi[-L^]xh/a�Y;H#LObcNM]FDFE#LOH�g(G�j
h`LOH�bF]�[-L^]w_¦fFGAbFGAH#]wNPH�[-LOHxnebFGAh`]cbcfua�E-Kzj � «3T�LOfcNPh`LOH�bFLOH�m�GAH�C�bFLOfcHxZ-H#[7stLOfcK�aADFExNPhPO�a�E-f 8 >C;P?RQ s � �F;P?�S!v
nSZ#]cY�LOE#LOH#[?m�GAHi[3NML^]FLOfxa�KM]�C�T-NPHiV�LOk�LONMDFE-H#LObFLOH � NPY�LOH#]FDFE
a�U+b�LOH�b!W�NMDFI�LOKPbFL`[3NML`s2fcZ-T-T�L�m�GAHi�2a�V-N 8 >;�&9
LONPH#L�g(LObcE#G$[-L;�;V�LON
[-LOf�h=NPb�ESNPKzU�L�LONPH#L^]�E2G$DFE3U+fFL^§�Z#LOH-kOU�LOKM[-L^]XLONPH#L�I�LOfcH-h/a�Y;H#LObcNM]FDFE#L2�SL^]FGAH
a�H-kSLOfck�LOZ-Y;b
W�NPfF[TQ �Sn � �C:�S!v � KMG$DFE�Z-H#[�_¦Z-fFD^LOKPKe]cbFLOKPKPbFLOH�>UO�a�E-fFL�]cT
d�bFLOf7Z-H
a�V-E
d�H-Y;NPYim�GAH#LONPH
a�H#[-LOf � «3T�LOfcNPh`LOH3j
bFL7m�GAf���h=NPbx[-LOH#LOH�]cNML�[3NML�_¦fud�k�L^]F]cNMGAH#]cV�LOWXLOY;Z-H-Y�LOH|m�GAH|C�T-NPH#]tNPH�¬#L^]cbcI�lAfcT�LOfcH�H
aADFE�WXLONM]FLOH|I�GAH-H�bFLOH
Q � NOWM?.DVS!�+Q _ U � ?.D(S!v-�2NML^]eU+�-E-fcbFLtk^Z-h QSGAH-k�LOT-b2[-LOf�H�Z-I$KML�a�fFLOH?�!H#[3Z-I$bcNMGAHwv#�2NMLtm�GAH � KMG$DFERLOH�b!W�NMDFI�LOKzj
bFLOHJLeE#L^GAfcNMLOHJI�GAH-H�bFLOH 8 >CB @ m�GAHJEta�E-H V�LOH�Z-bck^b`WXLOfF[-LOHw�¦Z-h�[3NMLrm�GAH NPE-h�LOH�bF[-L^DFI$bFLOH}C�T-NPH#L^DFE#G;]
k^Z(LOfcI$K�d�fFLOHWQ E2nFE B @ S!v�nSZ3U+Y;fcZ-H#[?[3NML^]FLOft�9[-L^LxI�GAH-H�bFLOH��SLOK�a�«#a�bcNMGAH#]cT-fFGAk�L^]F]FL�NPHi¬�KP�#]F]cNPY;I�LONPbFLOHi[3NPfFLOI$b
§�Z
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LOH�bF]cbFLOE#LOHwvX�2NML?�tLOT-E
aA]cNMLOfcZ-H-Y�[-LOf SZ#LOfch/a�Y;H#LObcNM]cNMLOfcZ-H-Y�W�NPfF[�]FG�V�L^]FDFE-KMLOZ-H-NPY;b�vX�2NMLiC�bud�fcI�L?[3NML^]FL^]
��� LOI$bF]eE
d�H-Y;b�m�GAHR[-LOf�fud�Z-h=KPNMDFE#LOHR{�LOfcbFLONPKPZ-H-Y/[-LOf��!H-E#GAh`GAY�LOH-NPbud�bFLOHia�Vwv$¥�LONPbFLOfcE-NPHRV�LOW�NPfcI$b�LOf�LONPH#L
KMLONMDFE�bFLRnSV�WXLONMDFE�Z-H-Y|m�GAHJ[-LOf=Lp«3T�GAH#LOH�bcNMLOKPKMLOH <�LOf�Uqa�KPKM]FDFE
a�fua�I$bFLOfcNM]cbcNPI�v¦�2NML�V�L^GAV
aADFE�bFLObFLX<�LOf�Uqa�KPKM]cI�GAH3j
]cbua�H�bFL�[-LOfZSZ#LOfch/a�Y;H#LObcNM]cNMLOfcZ-H-Y�W�NPfF[oh=NPb �"!# V�LOk�LONMDFE-H#LOb �

�
� !#

� �
� #
@ ��) *215� ^ 8 v 8 �:`

�2NML7�!H-E#GAh`GAY�LOH-NPbud�b�[-L^]xs2fcZ-H#[$U�LOKM[-L^]2Y�LOE�b2NPh�a�KPKPY�LOh`LONPH#LOHiH-NMDFE�btH�Z-f�a�Z3UX[3NML��!h=T�LOf�U�LOI$bcNMGAHi[-L^]SV�Lpj
H�Z-bck^bFLOH�gia�Y;H#LObF]c�3]cbFLOh`])k^Z-fc�#DFI�v;nSZ#DFE`[-LOf¦NPH`[-LOH`gia�Y;H#LObFLOH`LONPH-Y�LOV-fuaADFE�bFL2_¦fFGAV�LOI�lAfcT�LOf¦I;a�H-H`[3Z-fFDFE
]FLONPH#L7h/a�Y;H#LObcNM]FDFE#LOH � NPY�LOH#]FDFE
a�U+bFLOH�k^Z(KMGAI;a�KMLOH�¬#LOKM[3m�LOfck�LOfcfcZ-H-Y�LOH�U+�-E-fFLOHwv���aA[3Z-fFDFE�]cNPH#[(KMGAI;a�KML 
SH3j
[-LOfcZ-H-Y�LOHR[-LOf �"!# <�LONPbeh`lAY;KPNMDFEwv3¥\NML2]cNMDFE�NPh U�GAKPY�LOH#[-LOHoQxa�T-NPbFLOK�k�LONPY�LOHrW�NPfF[5�$NM]cbX[3NML^]e[3NMLxs2fcZ-H#[3K�a�Y�L
[-LOf�U+Z-H-I$bcNMGAH#LOKPKMLOH � NPKM[3Y�LOV-Z-H-Y#v
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�!H\[-LOf�g(� L¢Y;NPV-b�L^]�]FLOE-f�m$NMLOKML?g(lAY;KPNMDFE-I�LONPbFLOHw��LONPH\Q�LOfcH-fFL^]FGAH
a�H-k�]cNPY;H
a�K�h=NPb�Z-H�bFLOfF]FDFE-NML^[3KPNMDFE#]cbFLOH
� NPY�LOH#]FDFE
a�U+bFLOH|k^Z|LOfck�LOZ-Y�LOHwv � NPH#L`[-LOf�V�LOI;a�H-H�bFL^]cbFLOH�NM]cb�[#aA] Eta�E-H�� ]FDFE#LrC�T-NPH#L^DFE#G]^+]cNMLOE#LcQ E2nFE B @ S!�
[#aA]�k^Z-f � L^]cbcNPh=h�Z-H-Y�[-LOf � # j <�LONPbS[3NMLOH�b�v

Signal

t

180°90°

TE/2 TE/2

∝exp(-t/T2)

nSV-V-NPKM[3Z-H-Y 8 v 8 �3C$DFE#LOh/a�bcNM]FDFE#L���a�fF]cbFLOKPKPZ-H-Y�[-L^]eC�T-NPH#L^DFE#G � «3T�LOfcNPh`LOH�bF]�v$�2NMLSgia�Y;H#LObcNM]cNMLOfcZ-H-Y�k�LOf�Uqd�KPKPb
H
aADFE�[-LOh &A�a��_¦Z-KM]�h=NPb"�"!# v5�2Z-fFDFE�[-LOHJ�]=A�a�=_¦Z-KM]tWXLOfF[-LOH�[3NML`C�T-NPH#]�k^Z-f <�LONPb"�	�\fFLOT-E
aA]cNMLOfcb�vw�2NML
nSh=T-KPNPbcZ#[-Lx[-L^]2C�T-NPH#L^DFE#G;]SNM]cb�[3Z-fFDFE([3NML�� # <�LONPb�V�L^]cbcNPh=h�b�v
QtK�a�T-T-b�h/a�H�h=NPbXLONPH#LOh &A�a�uj!_¦Z-KM]X[3NMLSgia�Y;H#LObcNM]cNMLOfcZ-H-Y�NPH�[3NML�«3��j � V�LOH#L;��]FG�bcfcNPbcb[SZ#LOfcfFLOK�a�«#a�bcNMGAHoa�Z3Ucv
�2NMLxgia�Y;H#LObcNM]cNMLOfcZ-H-Yr[-LOT-E
aA]cNMLOfcb��
K�d�Z3U+b2a�KM]FG�a�Z#]FLONPH
a�H#[-LOf ^+]cNMLOE#LxnSV-V-NPKM[3Z-H-Y 8 v 8 `pv
�tLOfS¬)�9��Uqd�KPKPb��#W�NML
NPhm�GAfcE#LOfcY�LOE#LOH#[-LOH=nSV#]FDFE-H-NPbcb�V�L^]FDFE-fcNMLOV�LOHw��LOfcE#LOV-KPNMDFE=]FDFE-H#LOKPKMLOf¦a�Vw��a�KM]�[3NML�[3Z-fFDFE � # DFE
a�fua�I$bFLOfcNM]cNMLOfcbFL<�LOf�Uqa�KPKM]cI$Z-fcm�L;v��2NMLe_¦E
aA]FLOH#L � LOI$bFL;�A[3NMLX[3Z-fFDFE=[3NMLe�!H-E#GAh`GAY�LOH-NPbud�bFLOH`[-L^])gia�Y;H#LOb�U�LOKM[-L^]¦LOH�bF]cbFLOE#LOHw�A]cNPH#[
fFLOm�LOfF]cNPV�LOKqv)C�bcfua�E-KPb7h/a�H|H
aADFE�LONPH#LOf <�LONPb �	� A�?LONPH#LOH\�]=A�a�pj!_¦Z-KM]7LONPHw��]FGoW�NPfF[�[3NML/gia�Y;H#LObcNM]cNMLOfcZ-H-Y#�
W�NMLSNPHo[-LOf�nSV-V-NPKM[3Z-H-Y�m�LOfF[-LOZ-bcKPNMDFE�b��-Z-h¯[3NML2��j!n�DFE#]FLt[-L^]XfFGAbcNMLOfFLOH#[-LOHRQSG$GAfF[3NPH
a�bFLOH#]c�3]cbFLOh`]�Y�L^[3fFLOE�b�v
�2NMLok^Z-m�GAfra�Z#]FLONPH
a�H#[-LOfcK�a�Z3U�LOH#[-LOH}_¦E
aA]FLOH\]cbcfFLOV�LOHJH�Z-H�W�NML^[-LOf/k^Z#]ua�h=h`LOH�Z-H#[�LOfcfFLONMDFE#LOH\V�LONS[-LOf
� DFE#GAk�LONPb �	�W�NML^[-LOf�LONPH#L`h/a�«3NPh/a�KML�_¦E
aA]FLOH-I�GAE
d�fFLOH-k���Z-H#[|L^]7LOH�bF]cbFLOE�b�[#aA]7]FGAY�LOH
a�H-H�bFLoC�T-NPH#L^DFE#G-v
�2NMLt[3Z-fFDFE?[3NML�C�T-NPH3j�C�T-NPH?�SLOK�a�«#a�bcNMGAHom�LOfcKMGAfFLOH#L^SZ#LOfch/a�Y;H#LObcNM]cNMLOfcZ-H-Y/W�NPfF[rH-NMDFE�bSW�NML^[-LOf�E#LOfcY�L^]cbFLOKPKPb�

[#aA] � DFE#G/LOfcfFLONMDFE�bSV�LON �	� [3NMLYE2lAE#L�[-LOfS[3Z-fFDFE � # DFE
a�fua�I$bFLOfcNM]cNMLOfcbFLOH <�LOf�Uqa�KPKM]cI$Z-fcm�L;v
�!HR[3NML^]FLOf � LObcfuaADFE�bcZ-H-YrW�Z-fF[-L�m�LOfcH
aADFE-K�dA]F]cNPY;b���[#a��`H-NMDFE�bSH�Z-f2[3NML^SZ#LOfcfFLOK�a�«#a�bcNMGAHw��]FGAH#[-LOfcH(a�Z#DFE([3NML
�2N � Z#]cNMGAH NPH�[-LOf`V�LObcfuaADFE�bFLObFLOH¨_¦fFGAV�LR[3NMLRnSh=T-KPNPbcZ#[-L?[-L^]rC�T-NPH#L^DFE#G;]`U�L^]cbcKMLOY;b�v�ESNMLOf�U+�-f/]FLON2a�Z3U�[3NML
WXLONPbFLOf�U+�-E-fFLOH#[-L N5NPbFLOfua�bcZ-fSm�LOfcW�NML^]FLOHW^Q n � �FD 8 S!�+Q E2n2n >C>(S9`pv

���� � 7'$'+�*)-.J  �(�* 7'( +�-." F -."%(�8cE 7'( 24/ > / *1"%&1E ;�7'-
�2NML�V-NM]cE#LOftm�GAfcY�L^]cbFLOKPKPbFL�L�L^DFE-H-NPIim�LOfcWXLOH#[-LObx[3NML7Y�L^]ua�h�bFL�NPh�gia�Y;H#LOb�U�LOKM[(V�Lpy#H#[3KPNMDFE#L=_¦fFGAV�L7U+�-ft[3NML
� fck�LOZ-Y;Z-H-YR[-L^]xC�NPY;H
a�KM]�v � LON)[-LOf L�GAh`GAY;fua�T-E-NML`]FGAKPK¦a�V�LOf�[#aA]tQ�LOfcH-fFL^]FGAH
a�H-k�]cNPY;H
a�K�lAfcbcKPNMDFE|a�Z3U+Y�LOKMl;]cb
WXLOfF[-LOHwv � ]xY;NPV-b�m$NMLOKML`g(lAY;KPNMDFE-I�LONPbFLOHw� � DFE#G;]�k^Z|LOfck�LOZ-Y�LOH|Z-H#[|LONPH#L WSfcbF]cI�G$[3NMLOfcZ-H-Y(k^Z�fFL�a�KPNM]cNMLOfFLOHwv
nSKPKMLOH�{�LOf�Uqa�E-fFLOHrNM]cbw�cL^[-G$DFErY�LOh`LONPHw�3[#a�� E2¬�j)Z-H#[os2fuaA[3NMLOH�bFLOH-T-Z-KM]FLtY�L^]FDFE
a�KPbFLOb�WXLOfF[-LOHwv3�2NML2QSGAh�V-Nzj
H
a�bcNMGAH�a�KPKMLOftU+�-ft[3NML � NPKM[#a�Z3U+H
a�E-h`L�H#GAb!WXLOH#[3NPY�LOH�_¦Z-KM]FL7NPHiNPE-fFLOh�k�LONPbcKPNMDFE#LOH <
Z#]ua�h=h`LOH-E
a�H-YRH#LOH-H�b
h/a�H � NPKM[3Y�LOV-Z-H-Y�]F]FL^§�Z#LOH-k�v
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�2NML�E#LOZ-bcNPY�LOH(I�GAh=h`LOfck^NMLOKPKMLOH�gia�Y;H#LObcfFL^]FGAH
a�H-k^bFGAh`GAY;fua�T-E#LOH|]cNPH#[RNPh�d�E-H-KPNMDFE(k^Zi[-LOH?NPH([-LOft_¦E��3]cNPI
Z-H#[��E#LOh=NML�V�LOH�Z-bck^bFLOH �2g(��j�C�T�LOI$bcfFGAh`LObFLOfcH�a�Z3U+Y�LOV
a�Z-b���V�L^]cNPbck�LOH��cL^[-G$DFE/LONPH-NPY�L � fcY�d�H-k^Z-H-Y�LOHwv$�2NML
m$NMLOfts2fcZ-H#[3V
a�Z#]cbFLONPH#L�LONPH#L^]�gia�Y;H#LObcfFL^]FGAH
a�H-k^bFGAh`GAY;fua�T-E#LOHiWXLOfF[-LOH?NPh¯U�GAKPY�LOH#[-LOHRI$Z-fck�V�L^]FDFE-fcNMLOV�LOHwv


o��� 5 �A�������!�$*,�)<� -8������ �tLOf�s2fcZ-H#[$U�LOKM[3h/a�Y;H#LOb�LOfck�LOZ-Y;bxLONPH�I�GAH#]cbua�H�bFL^]xgia�Y;H#LOb�U�LOKM[ih=NPbtE#GAE#LOf
fud�Z-h=KPNMDFE#LOf E2GAh`GAY�LOH-NPbud�b�v�g?NPbYESNPKzU�L�[3NML^]FL^]xgia�Y;H#LOb�U�LOKM[-L^]�NM]cbx[3NML=_�GAK�a�fcNM]ua�bcNMGAH�[-LOfxnebFGAh=I�LOfcH#L`h=NPb
C�T-NPH�NPh g(LO�;m�GAKPZ-h`LOH�h`lAY;KPNMDFEwv$�2NML�fud�Z-h=KPNMDFE#L E2GAh`GAY�LOH-NPbud�be[-L^]�gia�Y;H#LOb�U�LOKM[-L^]XNM]cb�[3Z-fFDFErQSGAH#]cbcfcZ-I�j
bcNMGAHw��¬#LOfcbcNPY;Z-H-Y�]cbFGAKMLOfua�H-k�LOH/]FG�W�NMLX[3Z-fFDFE����#DFI$W�NPfcI$Z-H-Y�LOH=[-L^] U H�bFLOfF]cZ#DFE�Z-H-Y�]FGAV3�cLOI$bFL^]¦V�L^]cbcNPh=h�b�v��2NML
LOfF]cbFLOHRk^WXLON ��� LOI$bFL�WXLOfF[-LOH?[3Z-fFDFE?NPh gia�Y;H#LOb�h`GAH�bcNMLOfcbFL � NM]FLOH�V-KML^DFE#L;��[3NML�]FGAY�LOH
a�H-H�bFLxT
aA]F]cNPm�L7C�E-Nzj
h�Z-H-Y#��I�GAfcfcNPY;NMLOfcb�v U hª[3NMLrstLOH
a�Z-NPY;I�LONPb�H#G$DFE|WXLONPbFLOf7k^Z�LOfcE#lAE#LOH�Z-H#[�a�Z3U�
SH#[-LOfcZ-H-Y�LOH�[3Z-fFDFE�[-LOH
_)a�bcNMLOH�bFLOHfFL�a�Y;NMLOfFLOH¨k^Z�I�lAH-H#LOHw�e]cNPH#[�]FGAY�LOH
a�H-H�bFL|C�E-NPh`]cT-Z-KMLOH\NPH�bFLOY;fcNMLOfcb�v��2NML^]FL(a�I$bcNPm�L�C�E-NPh�Z-H-Y
LOfcK�a�Z-V-b2LONPH#LxQSGAfcfFLOI$bcZ-fS[-L^]Sgia�Y;H#LOb�U�LOKM[-L^]�NPHRLOfF]cbFLOf�Z-H#[rk^WXLONPbFLOf WSfF[3H�Z-H-Y#v


o -	 5 �� -�)�,�$�����$��	^®w	^���$< g?NPbFESNPKzU�Lx[-L^]�s2fuaA[3NMLOH�bFLOH#]c�3]cbFLOh`]2I�lAH-H#LOH(fud�Z-h=KPNMDFEiKPNPH#L�a�f�a�H#]cbFLONPY�LOH3j
[-L <
Z#]ua�bckOU�LOKM[-LOf�NPHJm;a�fcN�a�V-KMLOfRC�bud�fcI�LRk^Z#]ud�bck^KPNMDFE\k^Z-h s2fcZ-H#[$U�LOKM[JY�LOH#LOfcNMLOfcb�WXLOfF[-LOHwve��aA[3Z-fFDFE\K�d��;b
]cNMDFE\KMGAI;a�K2[3NMLN�a�fch`GAf�U+fFL^§�Z#LOH-kiV�L^LONPH3�#Z#]F]FLOHw��WXG$[3Z-fFDFE}LONPH#L WSfcbF]cI�G$[3NMLOfcZ-H-Y [-LOfoC�NPY;H
a�KMLia�Z#]�[-LOh
U H�bFLOfF]cZ#DFE�Z-H-Y�]FGAV3�cLOI$b2h`lAY;KPNMDFE?W�NPfF[5v


o -	��o�5@A"��!�����w���$��%�	^®w	^���$< g?NPb ESNPKzU�L�[-L^] E2G$DFE3U+fFL^§�Z#LOH-k�]c�3]cbFLOh`]�I;a�H-H?[3Z-fFDFE(a�V-Y�L^]cbcfua�E-KPbFLYE2¬�j
_¦Z-KM]FLi[3NMLiQ�LOfcH-fFL^]FGAH
a�H-k|a�H-Y�LOfFLOY;boWXLOfF[-LOHwve¥�LONPbFLOfcE-NPH}[3NMLOH�bR[#aA] E2¬�j�C��3]cbFLOh¤[-LOh � h=T3Uqa�H-YJ[-LOf
Q�LOfcH-fFL^]FGAH
a�H-k�]cNPY;H
a�KML;�)[3NML`[3NPY;NPbua�KPNM]cNMLOfcb�a�H|LONPH|�SL^DFE-H#LOfF]c�3]cbFLOhªWXLONPbFLOfcY�LOKMLONPbFLOb7WXLOfF[-LOHwv�<
Z-h C$LOH#[-Lpj
Z-H#[ � h=T3Uqa�H-Y�]cV�LObcfcNMLOV�I;a�H-Hi[3NML�]FLOKPV�L`C�T-Z-KML7m�LOfcWXLOH#[-LObxWXLOfF[-LOHwv U h�LONPH(h`lAY;KPNMDFE#]cb�]cbua�fcI�L^]xC�NPY;H
a�K
k^Z�LOh=T3Uqa�H-Y�LOHw��NM]cbXL^]�]cNPH-H�m�GAKPKq�$[3NML � h=T3Uqa�H-Y�]F]cT-Z-KML�h`lAY;KPNMDFE#]cbeH
a�E#L2a�H�[3NML�k^Z`Z-H�bFLOfF]cZ#DFE#LOH#[-L��SLOY;NMGAH
E#LOfua�H-k^Z-V-fcNPH-Y�LOHwv3�tL^]cWXLOY�LOH�Y;NPV-bXL^]¦m�LOfF]FDFE-NML^[-LOH#L NwGAI;a�KM]cT-Z-KMLOHw��[3NML2a�H/[3NMLS¬#GAfch m�GAH�QSGAT3Uc��QtH-NMLSLObFD;v
a�H-Y�LOT
a��;b2]cNPH#[5v


o -	=����@A"�������	^®w	^���$< ��aA]��SL^DFE-H#LOfF]c�3]cbFLOh ]cbFLOZ#LOfcb�[-LOHoY�L^]ua�h�bFLOH?nSV-K�a�Z3U)[-LOf U H�bFLOfF]cZ#DFE�Z-H-Y#v � ]
]cT�LONMDFE#LOfcb7[3NML�m�GAh E2¬�j�C��3]cbFLOhªLOh=T3Uqa�H-Y�LOH#LOH���a�bFLOH�a�V�Z-H#[�V�LOfFL^DFE-H#LOb7[#a�fua�Z#] � NPKM[-LOf��w[3NML�U+�-fx[3NML
WXLONPbFLOfFL � L�a�fcV�LONPbcZ-H-YtY�L^]cT�LONMDFE#LOfcb)WXLOfF[-LOHwvAnSH7[-LOf � L^[3NMLOH-I�GAH#]FGAKMLXW�NPfF[7[-LOf)nSV-K�a�Z3U�[-LOf U H�bFLOfF]cZ#DFE�Z-H-Y
Y�LOT-K�a�H�b��#Z-H#[R[3NML � fcY�LOV-H-NM]cV-NPKM[-LOfSI�lAH-H#LOHia�H-Y�LOk�LONPY;bS]FG�W�NMLxV�L�a�fcV�LONPbFLOb�WXLOfF[-LOHwv
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U h a�KPKML/[3fFLON�fud�Z-h=KPNMDFE#LOH�QSG$GAfF[3NPH
a�bFLOHJa�Z3�
l;]FLOH|k^Z|I�lAH-H#LOHw�wWXLOfF[-LOH�[3fFLON�m�LOfF]FDFE-NML^[-LOH#L L�L^DFE-H-NPI�LOH
V�LOH�Z-bck^b��-[3NMLta�KPKMLt[3Z-fFDFER[#aA]�s2fuaA[3NMLOH�bFLOH#]c�3]cbFLOh fFL�a�KPNM]cNMLOfcbeWXLOfF[-LOHwv-��aA]�s2fuaA[3NMLOH�bFLOH#]c�3]cbFLOh [-L^]egia�YAj
H#LObcfFL^]FGAH
a�H-k^bFGAh`GAY;fua�T-E#LOHiLOfch`lAY;KPNMDFE�bSL^]��3[-LOh E#GAh`GAY�LOH#LOHEta�Z-T-bch/a�Y;H#LOb�U�LOKM[ �*21 KPNPH#L�a�fFL�¬#LOKM[3Y;fuaA[3Nzj
LOH�bFLOHia�Z3U+k^Z-T-fud�Y�LOHwv
¬��-f�LONPH#L7s2fuaA[3NMLOH�bFLOH#]cbud�fcI�L ��~LOfcY;NPV-bS]cNMDFE(a�KM]FG=LONPH?GAfcbua�V-E
d�H-Y;NPY�L^]2gia�Y;H#LOb�U�LOKM[ �
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�2NML�C�bud�fcI�L(Z-H#[\¥\NPfcI$Z-H-Y�]F[#a�Z#LOfr[3NML^]FLOf?s2fuaA[3NMLOH�bFLOH}]cNPH#[�Z-H
a�V-E
d�H-Y;NPY m�GAH#LONPH
a�H#[-LOfoWed�E-KPV
a�f�venSH
[3NML^]FLOfSC�bFLOKPKML�]FGAKPK�[#a�fua�Z3U�E-NPH-Y�LOW�NML^]FLOHoWXLOfF[-LOHw�-[#a��/s2KMLONMDFE�Z-H-Y 8 v 8 ?=[3NMLtgia�«3WXLOKPKPY;KMLONMDFE�Z-H-Y�LOHW^+�2NPm�LOf�j
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a�KPbFLOHw�wWXLOfF[-LOH�G�U+b NwGAI;a�KM]cT-Z-KMLOH�m�LOfcWXLOH#[-LOb���[3NML`h`lAY;KPNMDFE#]cb
H
a�E#L�a�H�[#aA]2k^Z(Z-H�bFLOfF]cZ#DFE#LOH#[-L WSV3�cLOI$b2Y�LOV-fuaADFE�bxWXLOfF[-LOHwv�¥\NMDFE�bcNPYoNM]cb���[#a��oL^]2LONPH#L�]cbua�fcfFL7_¦E
aA]FLOH3j
I�GAT-T-KPZ-H-Y�k^W�NM]FDFE#LOHrC$LOH#[-LOf¦Z-H#[=[-LOh � h=T3Uqd�H-Y�LOfXa�Z3U�[-LOf¦�SL^]FGAH
a�H-kOU+fFL^§�Z#LOH-k�Y;NPV-b�v � ]¦I�GAh=h`LOH`[#a�V�LON
T-E
aA]FLOH#LOh=T3y#H#[3KPNMDFE#L � h=T3Uqd�H-Y�LOfXk^Z-h � NPH#]ua�bck��$]FG�[#a�� � LObcfua�Y7Z-H#[/_¦E
aA]FLOH-K�a�Y�L2[-L^]X�SL^]FGAH
a�H-k�]cNPY;H
a�KM]
LOfch=NPbcbFLOKPb�WXLOfF[-LOH?I�lAH-H#LOHwv
��aA]�LOh=T3Uqa�H-Y�LOH#L;�wa�H
a�KMGAY�L�C�NPY;H
a�K¦W�NPfF[iH�Z-H�h=NPbx[-LOfx�SL^]FGAH
a�H-kOU+fFL^§�Z#LOH-k=Y�LOh=NM]FDFE�b��5Z-h LONPH#L=�tLOh`G�j
[3Z-K�a�bcNMGAH�[-L^]`C�NPY;H
a�KM]�k^Z�V�LOW�NPfcI�LOHwv��2NML^]7V�LOW�NPfcI$b7LONPH#L Lwfua�H#]�U�GAfch/a�bcNMGAH�NPH�[#aA]�fFGAbcNMLOfFLOH#[-LrQSG$GAfF[3Nzj
H
a�bFLOH#]c�3]cbFLOhRv�C$DFE-KPNMLO�;KPNMDFE�WXLOfF[-LOH�[3NMLRC�NPY;H
a�KMLo[3NPY;NPbua�KPNM]cNMLOfcb=Z-H#[�k^Z-f=�SLOI�GAH#]cbcfcZ-I$bcNMGAH h=NPbcbFLOKM]`LONPH#LOf
¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch/a�bcNMGAH(NPHRLONPH#LOh¢�SL^DFE-H#LOfF]c�3]cbFLOh WXLONPbFLOfcm�LOfua�fcV�LONPbFLOb�v
�2Z-fFDFE?[-LOHRnSZ#]cKML^]FLOY;fuaA[3NMLOH�bFLOH � � W�NPfF[R[3NML��SL^]FGAH
a�H-kOU+fFL^§�Z#LOH-k�NPh a�Z#]ck^Z-KML^]FLOH#[-LOH � LOfFLONMDFE]^+¬�NMLOKM[RG�U
{2NMLOW 
$¬#GA{ `�LOH�bcK�a�H-Y`[-LOf�nSZ#]cKML^]FLOfcNMDFE�bcZ-H-Y=KPNPH#L�a�fem�LOfud�H#[-LOfcb�v-�!H#]cY�L^]ua�h�beW�NPfF[rLONPHog(��j�C�NPY;H
a�K�h=NPb�[-LOf
� a�H#[3V-fFLONPbFL *�� LOfck�LOZ-Y;b��#[#aA]�k^Z � � T-fFGAT�GAfcbcNMGAH
a�K�NM]cb �
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nSZ3U¦[3NML^]FL � a�H#[3V-fFLONPbFLxW�NPfF[R[#aA] � h=T3Uqa�H-Y�]F]c�3]cbFLOh¢LONPH-Y�L^]cbFLOKPKPb�v U h¢LONPHiC�NPY;H
a�Kwk^Z?[3NPY;NPbua�KPNM]cNMLOfFLOHw�
[#a��
[3NML`a�H
a�KMGAY�L`�!H3U�GAfch/a�bcNMGAH�m�GAKPKM]cbud�H#[3NPYRfFLOT-fudA]FLOH�bcNMLOfFLOH|I;a�H-Hw��h�Z-�?[3NML=nSV-buaA]cb�U+fFL^§�Z#LOH-k/LOH�bF]cT-fFL^DFE#LOH#[
[-LOh nSV-buaA]cbcbcE#L^GAfFLOh¢h=NPH#[-L^]cbFLOH#]S[-GAT-T�LOKPbS]FG7E#G$DFEw�-W�NMLx[3NMLtE#l$DFE#]cbFL�NPh a�H
a�KMGAY�LOHiC�NPY;H
a�K�LOH�bcE
a�KPbFLOH#L
¬-fFL^§�Z#LOH-k^I�GAh=T�GAH#LOH�bFL;v
N5NMLOY�LOH�L�LONPKMLr[-L^]�g(LO��GAV3�cLOI$bF]=a�Z-��LOfcE
a�KPV [-L^]�¬#GA{���WXLOfF[-LOH�E#lAE#LOfFLr¬-fFL^§�Z#LOH-k�LOHJLOfck�LOZ-Y;b`a�KM]�[3Z-fFDFE
s2KMLONMDFE�Z-H-Y 8 v 8 97a�H-Y�LOY�LOV�LOHrW�NPfF[5v3�2NMLt[#a�fcZ#]XfFL^]cZ-KPbcNMLOfFLOH#[-LOHRnSV-buaA]cb�U�LOE-KMLOf�d�Z-��LOfcHo]cNMDFERa�KM] � NPH3Uqa�KPbcZ-H3j
Y�LOHwv��!H|[-LOH�fFLOI�GAH#]cbcfcZ-NMLOfcbFLOH g(� � NPKM[-LOfcH�fua�Y�LOHJWSV3�cLOI$bcV�LOfFLONMDFE#L;�)[3NMLra�Z3US[-LOf�LONPH#LOH � NPKM[-]FLONPbFL�a�Z#]
[-LOh©¬#GA{�E#LOfua�Z#]cfua�Y�LOHw�ea�Z3Ux[-LOfra�H#[-LOfFLOHC$LONPbFLRW�NML^[-LOf/NPH\[#aA] � NPKM[JE-NPH#LONPHwv���aA[3Z-fFDFE\I;a�H-H\L^]`k^Z
� V�LOfcK�a�Y�LOfcZ-H-Y�LOH�k^W�NM]FDFE#LOH � NPKM[iZ-H#[i�-V�LOf�Uqa�KPbFLObFLOf��!H3U�GAfch/a�bcNMGAH�I�GAh=h`LOHwvw¬#GA{ Z-H#[�WSV3�cLOI$bcT�G;]cNPbcNMGAH
h��#]F]FLOH?[-L^]cE
a�KPVoY�L^LONPY;H#LObSY�LOWed�E-KPbSWXLOfF[-LOHw�#Z-h � V�LOf�Uqa�KPbcZ-H-Y�LOHRk^Zom�LOfch`LONM[-LOHwv
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�!H�[-LOfeg(� LJWXLOfF[-LOH�E2¬�j!_¦Z-KM]FLSNPH/I$Z-fck�LOfe¬#GAKPY�L�a�Z#]cY�L^]FLOH#[-LOb���Z-h h`lAY;KPNMDFE#]cb�]FDFE-H#LOKPK�m$NMLOKML2nSV-buaA]cbcZ-H3j
Y�LOH�NPH�I$Z-fck�LOf <�LONPb�[3Z-fFDFE3U+�-E-fFLOH|k^Z�I�lAH-H#LOHwv � NM]cE#LOfxW�Z-fF[-L`[#a^m�GAH�a�Z#]cY�LOY�a�H-Y�LOHw��[#a��R[-LOf E2¬�j!_¦Z-KM]
a�Z3UxLONPH#LRm�GAKPKM]cbud�H#[3NPY|fFLOK�a�«3NMLOfcbFL(gia�Y;H#LObcNM]cNMLOfcZ-H-Y�bcfcN � b�v��2NML^]/NM]cb`V�LONSLONPH#LOf�]FDFE-H#LOKPKMLOH E2¬�j!_¦Z-KM]�U�GAKPY�L
H-NMDFE�b�h`LOE-fX[-LOf�¬
a�KPK 
�[3NML � 1 j!�SLOK�a�«#a�bcNMGAH#]ck�LONPb�I;a�H-H��cLeH
aADFEostLOWXLOV�LOb!�$T/h`LOE-fFLOfFLtC$LOI$Z-H#[-LOH/V�LObcfua�Y�LOHwv
��axV�LON�W�NML^[-LOfcE#GAKPbFLOf � NPH#]cbcfua�E-KPZ-H-Y=m�GAH E2¬�j!_¦Z-KM]FLOHrH-NMDFE�bS[3NML2Y�L^]ua�h�bFL�gia�Y;H#LObcNM]cNMLOfcZ-H-Y=fFLOK�a�«3NMLOfcbeNM]cb��
I;a�H-HRm�GAh U�GAKPY�LOH#[-LOH E2¬�j!_¦Z-KM]SH�Z-f2LONPHXL�LONPK)[-LOfSk^Z-m�GAfSm�GAfcE
a�H#[-LOH#LOHigia�Y;H#LObcNM]cNMLOfcZ-H-Yoa�H-Y�LOfFLOY;b2WXLOf�j
[-LOH�
�[#aA]=C�NPY;H
a�KXW�NPfF[�]FDFE�WedADFE#LOf�v �taADFE�LONPH-NPY�LOH�E2¬�j!_¦Z-KM]FLOH�]cbFLOKPKPb7]cNMDFE�LONPH s2KMLONMDFE-Y�LOW�NMDFE�bF]ck^Z#]cbua�H#[
^qC�bFL�aA[3��j�C�bua�bFL(`�LONPHw��[-LOf7m�GAH�[-LOH��SLOK�a�«#a�bcNMGAH#]ck�LONPbFLOH�Z-H#[�[-LOh ¬�KPNPT�W�NPH-I�LOKSa�V-E
d�H-Y;NPYiNM]cb�v � LONeLONPH#LOf
]FDFE-H#LOKPKMLOHXE2¬�j!_¦Z-KM]�U�GAKPY�L�NM]cbSL^]�]cNPH-H�m�GAKPKq�#h=NPb2nSH-fFLOY;Z-H-Y�]cT-Z-KM]FLOH?k^Z(a�fcV�LONPbFLOHw�#[3NML�I$KMLONPH#LOfta�KM] &A�a��]cNPH#[
^ � fcH#]cb�jq¥\NPH-I�LOKE`p��Z-h [#aA]tGAT-bcNPh/a�KML`C�NPY;H
a�K¦k^ZiLOfcE
a�KPbFLOHwv � LON¦[-LOfSU+Z-H-I$bcNMGAH#LOKPKMLOH�g(� L1WXLOfF[-LOH�WXLOY�LOH
[-LOfXm�LOfcY;KPNMDFE#LOHoh=NPb � 1 K�a�H-Y�LOH <�LONPbek^W�NM]FDFE#LOHo[-LOH/U+�-fXLONPH#Lt]cT�LOk^Nzy
]FDFE#L�C$DFE-NMDFE�b�fFLOKMLOm;a�H�bFLOH E2¬�j!_¦Z-KM]FLOH
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h`LONM]cbFLOH#] &A�a��_¦Z-KM]FL�m�LOfcWXLOH#[-LOb�
�L^]�]FLON�[-L^]cE
a�KPV|a�Z3Ue[3NML`a�H-Y�LOY�LOV�LOH#L N5NPbFLOfua�bcZ-fxm�LOfcW�NML^]FLOHwvw�tLOH-H#G$DFE
]cT-NMLOKMLOH?]FGAY�LOH
a�H-H�bFL�C�bFL�aA[3��j�C�bua�bFL ��� LOI$bFL�V�LONw[-LOf�U+Z-H-I$bcNMGAH#LOKPKMLOH � NPKM[3Y�LOV-Z-H-Y�LONPH#Lx�SGAKPKML;�3W�NMLx]cNMDFERNPH
Qxa�T-NPbFLOK >7k�LONPY�LOHRW�NPfF[5v
)�P ��P�� � �! �� �S*
� �  � %( "�# 
�2NML7�9[-L^L�[-L^] � DFE#G�_¦K�a�H
a�f��!h/a�Y;NPH-Y ^ � _��H`�V�L^]cbFLOE�bt[#a�fcNPHw��[3NML�I�GAh=T-KMLObcbFL � V�LOH#L�NPh I�j!�2a�Z-h [3Z-fFDFE
LONPH#Lxh`G$[3Nzy#k^NMLOfcbFL�s2fuaA[3NMLOH�bFLOH#L^DFE#G;]FL^§�Z#LOH-k�h=NPbSH�Z-fSLONPH#LOf2LONPH-k^NPY�LOHXE2¬�j!nSH-fFLOY;Z-H-Yra�V-k^Z-buaA]cbFLOHW^+]cNMLOE#L
Q g(n�� 9C9�S9`pv¦��a�V�LON�h�Z-��[#aA]=I�GAh=T-KMLObcbFLRnSZ#]cKML^]FLONPH�bFLOfcm;a�KPK�NPHJLONPH#LOh <�LONPbcfua�Z-h©a�V-K�a�Z3U�LOHw�¦[-LOf=NPHJ[-LOf
s2fFlA��LOH#GAfF[3H�Z-H-Yom�GAH �"!# KPNMLOY;b�v5C�bua�fcIom�LOfFLONPH3UqaADFE�btI;a�H-H(h/a�H([#aA] � _�� � «3T�LOfcNPh`LOH�b�a�KM]2LONPH#L�I�GAh=T-fcNzj
h=NMLOfcbFL�s2fuaA[3NMLOH�bFLOH#L^DFE#G;]FL^§�Z#LOH-k/a�Z � aA]F]FLOHwv#�tLOfSnSH3Uqa�H-Y/[-LOfSg(L^]F]cZ-H-Y`NM]cbS[-L^]cE
a�KPVRh=NPb2[-LOfts2fuaA[3NMLOH3j
bFLOH#L^DFE#G;]FL^§�Z#LOH-kom�LOfcY;KMLONMDFE�V
a�fU^+_¦Z-H-I$bFL 8 j9� 
�nSV-V-NPKM[3Z-H-Y 8 v ?1`pv�nSh � H#[-L�[-LOf�nSV-buaA]cbcZ-H-Y([-LOf�LOfF]cbFLOH
I�j!�2a�Z-h�j <�LONPKML2W�NPfF[�[-LOfe_¦E
aA]FLOH-I�G$[3NMLOfcY;fuaA[3NMLOH�b�H#G$DFE-h/a�KM]eI$Z-fckSY�L^]FDFE
a�KPbFLOb ^ ?1`¦Z-H#[�[#a�H-Hr[3NMLSH
dADFE#]cbFL
I�j!�2a�Z-h�j <�LONPKMLxh=NPb�Z-h=Y�LOI�LOE-fcbFLOHi¬-fFL^§�Z#LOH-k^I�G$[3NMLOfcY;fuaA[3NMLOH�bFLOH�a�Z#]cY�LOKML^]FLOHwv

nSV-V-NPKM[3Z-H-Y 8 v ? � � _��qj�C$L^§�Z#LOH-k�Z-H#[R[-LOf�LOH�bF]cT-fFL^DFE#LOH#[-L7{�LOfcK�a�Z3U¦[-LOf�I�j!�2a�Z-h Lwfua��cLOI$bFGAfcNML
�2NML^]FLOft¥�L^DFE#]FLOK¦k^W�NM]FDFE#LOH�_¦E
aA]FLOH-I�G$[3NMLOfcY;fuaA[3NMLOH�b�Z-H#[i¬-fFL^§�Z#LOH-k^I�G$[3NMLOfcY;fuaA[3NMLOH�b�h=NPbxa�KPbFLOfcH-NMLOfFLOH#[-LOh
{�GAfck�LONMDFE#LOH�W�NPfF[�U�GAfcbcY�L^]FLObck^b���V-NM]�[3NML`Y�L^]ua�h�bFL/I�j!�2a�Z-h � V�LOH#L�a�V-Y�LObuaA]cbFLOb7W�Z-fF[-L;v��2NML/nSZ#]cKML^]FLOk�LONPb
U+�-f7LONPH#L�;5% � ;5%igia�bcfcNz«�I;a�H-H�h=NPb7[-LOH|E#LOZ-bcNPY�LOH L�GAh`GAY;fua�T-E#LOHJa�Z3U�Z-H-Y�LpUqd�E-f �A�A�?�/fFL^[3Z-k^NMLOfcb7WXLOf�j
[-LOHwv$�2NML2LONPH-k�LOKPH#LOH?s2fuaA[3NMLOH�bFLOH#L^DFE#G;]��-[3NML�NPh {�LOfcK�a�Z3U�[-LOf � _��¦g(L^]F]cZ-H-Y7h=NPbXLONPH#LOfXZ-H�bFLOfF]FDFE-NML^[3KPNMDFE#LOH
_¦E
aA]FLOH-I�G$[3NMLOfcZ-H-Y�a�I3§�Z-NPfcNMLOfcb�WXLOfF[-LOHw�3E
a�V�LOHrZ-H�bFLOfF]FDFE-NML^[3KPNMDFE#L � DFE#GAk�LONPbFLOHwv#�tLOf � NPKM[3I�GAH�bcfuaA]cb�NPHo[-LOH
fFLOI�GAH#]cbcfcZ-NMLOfcbFLOH � NPKM[-LOfcH�W�NPfF[�NPh�WXL^]FLOH�bcKPNMDFE#LOHJm�GAH�[-LOH�k�LOH�bcfua�KMLOH I�j!�2a�Z-h�j <�LONPKMLOH�V�L^]cbcNPh=h�b�v)�2NML
L � LOI$bcNPm�L � DFE#GAk�LONPbxW�NPfF[�[-L^]cE
a�KPV�V�LON¦[-LOf � _��qj�C$L^§�Z#LOH-k�a�KM]�[3NML <�LONPb�m�GAH�[-LOfYE2¬�nSH-fFLOY;Z-H-YRV-NM]tk^Z-f
g?NPbcbFLS[-LOf�k�LOH�bcfua�KMLOH�I�j!�2a�Z-h�j <�LONPKMLS[-Lpy#H-NMLOfcb�v$�tLOH/k�LONPbcKPNMDFE#L2nSV#]cbua�H#[`LOH�bcK�a�H-Y�[-LOf�I�j!�2a�Z-h Lwfua��cLOI$bFG�j
fcNML�m�GAH/LONPH#LOh � DFE#GAk�LOH�bcfcZ-h¯k^Z-h H
dADFE#]cbFLOH/V�LOk�LONMDFE-H#LObXh/a�H�a�KM] � DFE#G�j � DFE#G�j!nSV#]cbua�H#[5v-�tLOf�fFLOk^NPT-fFGAI�L
¥�LOfcb=[-LOf <�LONPb��)[3NML`U+�-f�[3NML/Y�L^]ua�h�bFLrnSV-buaA]cbcZ-H-YiV�LOH#lAbcNPY;b7W�NPfF[5��Y;NPV-b�[3NML � a�H#[3V-fFLONPbFLr[-LOf`C$L^§�Z#LOH-k
NPH|_¦E
aA]FLOH-I�G$[3NMLOfcfcNMDFE�bcZ-H-Y�a�Hwv L��$T-NM]FDFE#L`¥�LOfcbFL�KPNMLOY�LOH�E-NMLOfxk^W�NM]FDFE#LOH��A� �4�4� %��)+ �RT-fFGo_¦Nz«-LOKqvw�2Z-fFDFE
[3NML^]FL�Y�LOfcNPH-Y�L � a�H#[3V-fFLONPbFLxNM]cb�[3NML � _��qj�C$L^§�Z#LOH-k�a�H3Uqd�KPKPNPY=U+�-f�LONPH#Lx�SLONPE#Ltm�GAH?nSfcbFLpUqa�I$bFLOHw�-[3NMLx]cNMDFE?a�KM]
{�LOfck�LOfcfcZ-H-Y�LOH(Z-H#[o{�LOfF]FDFE-NMLOV-Z-H-Y�LOH(LOH�bcK�a�H-Y�[-LOfS_¦E
aA]FLOH-I�G$[3NMLOfcfcNMDFE�bcZ-H-YrNPh � NPKM[rh/a�H-NzU�L^]cbcNMLOfFLOHwv
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�taADFE#[-LOh©[3NMLRY;fcZ-H#[3KMLOY�LOH#[-LOH}_¦fcNPH-k^NPT-NMLOH¨[-LOf � NPKM[3Y�LOV-Z-H-Y�h=NPb ESNPKzU�LRLONPH#L^]�gia�Y;H#LObcfFL^]FGAH
a�H-k^bFGAh`G�j
Y;fua�T-E#LOHRLOfcI$K�d�fcb�W�Z-fF[-LOHw�-W�NPfF[rNPHR[3NML^]FLOh Qxa�T-NPbFLOKwLOfcK�d�Z-bFLOfcb��-W�NML�L^]eh=NPb�[3NML^]FLOf L�L^DFE-H-NPIrh`lAY;KPNMDFERNM]cb��
a�Z#] 
SH#[-LOfcZ-H-Y�LOH�[-LOfxKMGAI;a�KMLOH � KPZ-bFG^«3�$Y�LOH-NMLOfcZ-H-Y(Z-H#[�]FG�W�NML`[-L^] � KPZ-b��#Z#]F]FL^]�a�Z3U�H#LOZ-fFGAH
a�KML/nSI$bcNPm$Nzj
bud�b�NPh�stLOE-NPfcHRk^Z(]FDFE-KPNMLO��LOHwv
�2NML^]FL � NPKM[3Y�LOV-Z-H-Y�]cbFL^DFE-H-NPI?W�NPfF[Rh=NPbS[-LOh nSI$fFGAH��$h U�g(�S� ^�U+Z-H#DObcNMGAH
a�K
gia�Y;H#LObcNMD/�SL^]FGAH
a�H#D^L��!h/a�Y;NPH-Y1`tV�LOk�LONMDFE-H#LOb�v)�tLObua�NPKPKPNMLOfcbFLOfFL � NPH3U+�-E-fcZ-H-Y�LOH�NPH�[3NML LeE#LOh/a�bcNPI��wNPH#]cV�Lpj
]FGAH#[-LOfFL7NPH�[3NML�]cbua�bcNM]cbcNM]FDFE#L=nSZ#]cWXLOfcbcZ-H-YRZ-H#[�[3NML7V-NMG$DFE#LOh=NM]FDFE#LOH�_¦fFGAk�L^]F]FL�[-L^]�stLOE-NPfcH#]���I�lAH-H#LOH�NPH
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��aA]�stLOE-NPfcH V�L^]cbFLOE�b`E
a�Z-T-bF]udADFE-KPNMDFE}a�Z#]`[3fFLON <�LOKPKPb!�$T�LOH ���2LOZ-fFGAH#LOHw�Xs2KPN�a�j <�LOKPKMLOH�Z-H#[�stLpUqd��;k�LOKPKMLOHwv
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nSV-V-NPKM[3Z-H-Y ;3v ; �${�LOfcK�a�Z3U)[-L^]�s2fua�Z�WXLOfcbFL^]�LONPH#L^]�LONPH-k�LOKPH#LOHo{�G^«-LOKM]eNPHrLONPH#LOh H#LOZ-fFGAH
a�K�a�I$bcNPm�LOH � LOfFLONMDFE
NPh¯{�LOfcY;KMLONMDFE?k^Z-h C�bcNPh�Z-K�a�bcNMGAH#]cT
a�fuaA[3NPY;h/a/�-V�LOfSLONPH#LOH <�LONPbcfua�Z-h¢m�GAH?�=g?NPH�Z-bFLOHwv

[-LOf�k�LONPbcKPNMDFE#L`{�LOfcK�a�Z3U�[-LOf7s2fua�Z�WXLOfcbFL�LONPH#L^]�{�G^«-LOKM]�NPh h`GAbFGAfcNM]FDFE#LOH�QSGAfcbFLp«�Wed�E-fFLOH#[|LONPH#L^]x]FGAKMDFE#LOH
� «3T�LOfcNPh`LOH�bF]7[#a�fcY�L^]cbFLOKPKPb�v��2NML=m�LOfck�lAY�LOfcbFL/nSH�b!WXGAfcb�[-L^] � WFNw�Sj!QSGAH�bcfuaA]cbFL^]`a�Z3U�[3NML�C�bcNPh�Z-K�a�bcNMGAH�NM]cb
NPH?[3NML^]FLOf <�LONPbcfFLONPE#LxI$K�a�fSLOfcI�LOH-H�V
a�f�v � ]�h�Z-�ra�H-Y�LOh`LOfcI$bSWXLOfF[-LOHw�
[#a���[3NML�E-NMLOf�Y�LOk�LONPY;bFL�nSI$bcNPm$NMLOfcZ-H-Y
LONPH#LOH}]FLOE-f�Y;Z-bFLOH}¬
a�KPK�[#a�fF]cbFLOKPKPb�v �2GAfch/a�KMLOfcWXLONM]FL�]cNPH#[\[3NML <�LONPbcfFLONPE#LOH¨H-NMDFE�bR]FG�[-LOZ-bcKPNMDFE}h=NPbo[-LOh
C�bcNPh�Z-K�a�bcNMGAH#]cT
a�fuaA[3NPY;h/a/I�GAfcfFLOKPNMLOfcb�

[3NML�C�NPY;H
a�KM]FDFE�Wea�H-I$Z-H-Y�LOH�V�LObcfua�Y�LOH|�L-����rv

� ��� � 7'- �  �8c5 -." 2  �(�*
�taADFE\[-LOf/��a�bFLOH
a�Z3U+H
a�E-h`L?h�Z-��LOH�bF]FDFE-NML^[-LOH¨WXLOfF[-LOHw�XGAV�[3NML <�LONPbcfFLONPE#L(LONPH#L^]`{�G^«-LOKM]�[-LOf � WFNw�Sj
nSH�b!WXGAfcb�[-L^]7C�bcNPh�Z-K�a�bcNMGAH#]cT
a�fuaA[3NPY;h/aA]�NPH�T
aA]F]FLOH#[-LOf�¥�LONM]FL=LOH�bF]cT-fcNMDFE�b�v�nSh � H#[-L=[-LOfxnSZ#]cWXLOfcbcZ-H-Y
]FGAKPK)[-L^]cWXLOY�LOH�LONPH#L7¥|a�E-fF]FDFE#LONPH-KPNMDFE-I�LONPb�U+�-f�[3NML7nSI$bcNPm$NPbud�b�LONPH#L^]2{�G^«-LOKM]xa�H-Y�LOY�LOV�LOHiWXLOfF[-LOH�I�lAH-H#LOHwv
ESNMLOfck^Z|WXLOfF[-LOH�[3NMLrC�NPY;H
a�KPZ-H�bFLOfF]FDFE-NML^[-Lok^W�NM]FDFE#LOH���Z-E#Lpj2Z-H#[|nSI$bcNPm$NMLOfcZ-H-Y�]cT-E
aA]FLOH|h=NPb ESNPKzU�L`]cbua�bcNzj
]cbcNM]FDFE#LOfSg(LObcE#G$[-LOH?§�Z
a�H�bcNzy#k^NMLOfcb�v�¬��-fS[3NMLx�tLObua�NPKM]S�-V�LOf�[3NML^]FL^]�I�GAh=T-KMLp«-L�]cbua�bcNM]cbcNM]FDFE#Lx_¦fFGAV-KMLOh W�NPfF[
a�Hr[3NML^]FLOfSC�bFLOKPKMLta�Z3U�[3NML2�-V-KPNMDFE#L N5NPbFLOfua�bcZ-fek^Z-fSC�bua�bcNM]cbcNPI`m�LOfcW�NML^]FLOH�
3NPH#]cV�L^]FGAH#[-LOfFLta�V�LOf�a�Z3U Q ¬)�S� >CB�V1S
Z-H#[ Q ¥ W2�F>CBVS!v
��P !�P�) � �! �S ,?R  "��/�%��(' � #C0 #&�� #&�� � �( ,��F �� #��
�!hªLONPH3UqaADFE#]cbFLOH�¬
a�KPKXWXLOfF[-LOH�[3NML/g?NPbcbFLOKPWXLOfcbFLr[-LOf=s2fua�Z#]cbcZ3U�LOH�LONPH#L^]�{�G^«-LOKM]�Wed�E-fFLOH#[�[-LOf`C�bcNPh�Z-K�a�j
bcNMGAH#]cT-E
aA]FLOH(h=NPb2[-LOHig?NPbcbFLOKPWXLOfcbFLOHiWed�E-fFLOH#[i[-LOft��Z-E#LOT-E
aA]FLOH(m�LOfcY;KPNMDFE#LOHwv���a`k^Z � LOY;NPH-H(Z-H#[?k^Z-h
� H#[-L�LONPH#LOf�C�bcNPh�Z-K�a�bcNMGAHoa�Z3U+Y;fcZ-H#[/[-LOf�{�LOfck�lAY�LOfcZ-H-Y�[-LOf�E
d�h`G$[3�$H
a�h=NM]FDFE#LOHrnSH�b!WXGAfcbXI�LONPH�]FG�U�GAfcbcNPY�LOf
¥�L^DFE#]FLOK�[-LOf�{�G^«-LOKPWXLOfcbFLok^Z LOfcWea�fcbFLOHJNM]cb���WXLOfF[-LOH�[3NML��cLOWXLONPKM]=LOfF]cbFLOH � NPKM[-LOf�H
aADFEJLONPH#LOh ¥�L^DFE#]FLOK
[-L^]XnSI$bcNPm$NMLOfcZ-H-Y�]ck^Z#]cbua�H#[-L^]XNPY;H#GAfcNMLOfcb�v3�!H�[3NML^]FLOh <�LONPbcfua�Z-h E
a�be[-LOf � WFNw�Sj!QSGAH�bcfuaA]cb�]FLONPHrg?NPH-NPh�Z-h
V-k^Wxv�gia�«3NPh�Z-h LOfcfFLONMDFE�bU^+]cNMLOE#L�nSV-V-NPKM[3Z-H-Y-;3v �:`pv � ]7]cbFLOKPKPb�]cNMDFE [3NML�¬-fua�Y�L;�)GAV�[3NMLr]FGRY�LOWXGAH-H#LOH#LOH
g?NPbcbFLOKPWXLOfcbFL`NPhª�2a�E-h`LOH�NPE-fFLOfx{�a�fcN�a�H-k�LOH|m�LOfcbcfud�Y;KPNMDFE�]cNPH#[5�wGAV�a�KM]FGo[3NML �SZ-KPKPE��$T�GAbcE#L^]FL;��[#a��RI�LONPH#L
nSI$bcNPm$NMLOfcZ-H-Y(m�GAfcKPNMLOY;b���k^Z-bcfcN � b�v��2NML^]FL�¬-fua�Y�L/I;a�H-H�Z-H�bFLOf�Y�LOW�NM]F]FLOH�{�GAfua�Z#]F]FLObck^Z-H-Y�LOH�h=NPb�ESNPKzU�L`m�GAH
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Stimulationsparadigma

Ideal. BOLD Antwort

Werte für Aktivität

Werte für Ruhephase

Zeit

nSV-V-NPKM[3Z-H-YS;3v � �#C�bcNPh�Z-K�a�bcNMGAH#]cT
a�fuaA[3NPY;h/aU^!WSV�LOH?` 
3�9[-L�a�KPNM]cNMLOfcbFL � WFNw�1nSH�b!WXGAfcb ^+g?NPbcbFL(` 
${�LOfcWXLOH#[-LObFL
¥�LOfcbFL�U+�-f�[3NML�nSI$bcNPm$NPbud�bF]�j�Z-H#[R��Z-E#LOT-E
aA]FL ^ U H�bFLOH?`

]cbua�bcNM]cbcNM]FDFE#LOHXL�L^]cbF]�V�L�a�H�b!WXGAfcbFLObtWXLOfF[-LOHwv � LONPh¢_¦fc�3U�LOH(LONPH#LOf �SZ-KPKPE���GAbcE#L^]FL�a�H-E
a�H#[?LONPH#L^]ML�L^]cbS]cNPH#[
k^WXLON�¬#LOE-KMLOH�bF]FDFE#LONM[3Z-H-Y�LOHJh`lAY;KPNMDFEwv � ]�I;a�H-H�]FG�WXGAE-KXUqa�KM]FDFE#L�nSI$bcNPm$NPbud�b�a�H-Y�LOk�LONPY;b�WXLOfF[-LOHw��WXLONPK�[3NML
�SZ-KPKPE��$T�GAbcE#L^]FL=k^Z U H-fFL^DFE�b7a�V-Y�LOKMLOE-H�bxW�NPfF[ ^+¬#LOE-KMLOf�LOfF]cbFLOfxnSfcb;`p�5a�KM]xa�Z#DFE�fFL�a�KML=nSI$bcNPm$NPbud�btm�LOfcKMGAfFLOH
Y�LOE#LOHw�#WXLONPK�[3NML �SZ-KPKPE��$T�GAbcE#L^]FL�k^Z U H-fFL^DFE�bSV�LONPV�LOE
a�KPbFLOHRW�NPfF[�^+¬#LOE-KMLOfSk^WXLONPbFLOf2nSfcb;`pv
�tLOfx]FGAY�LOH
a�H-H�bFL�C�bcZ#[-LOH�b�� ]�b�j�L�L^]cb�m�LOfcY;KMLONMDFE�b7[3NML�g?NPbcbFLOKPWXLOfcbFL��� 1 Z-H#[��� # k^WXLONMLOf�Z-H
a�V-E
d�H-Y;NPY�LOf�<
Z3j
Uqa�KPKM]F]cbcNMDFE-T-fFGAV�LOH�h=NPb7[-LOh U h�Uqa�H-Y��\a�Z#]xY�a�Z-�;m�LOfcbFLONPKPbFLOH�s2fcZ-H#[3Y�L^]ua�h�bcE#LONPbFLOHwv¦�2NML`{�a�fcN�a�H-k�LOH�[-LOf
g?NPbcbFLOKPWXLOfcbFLS]cNPH#[�[3Z-fFDFE � 1 Z-H#[ � # Y�LOY�LOV�LOHwv � LON-Y;KMLONMDFE#LOh U h�Uqa�H-Yx[-LOf�C�bcNMDFE-T-fFGAV�LOH/W�NPfF[=[-LOf J�¥�LOfcb
H
aADFERU�GAKPY�LOH#[-LOfS¬#GAfch`LOK�V�LOfFL^DFE-H#LOb �

J<� 9 �� 1 -��� # 9� � I= E � II� � ^$;3v 8 `

¬��-f�Z-H-Y;KMLONMDFE#L U h�Uqd�H-Y�Lr[-LOf7V�LONM[-LOH�C�bcNMDFE-T-fFGAV�LOH�Y;NPKPb=LONPH#L/KMLONMDFE�b=h`G$[3Nzy#k^NMLOfcbFLr¬#GAfch`LOKR^+]cNMLOE#L/k�v � v
Q C$nD >CD�S9`pv��tLOf2J�¥�LOfcbtNM]cb�LONPH�gia��/U+�-f�[3NML�QSGAh=T
a�bcNPV-NPKPNPbud�b7[-LOf�g?NPbcbFLOKPWXLOfcbFL;v�s2fFlA��LOfFL�¥�LOfcbFL7m�GAH�J
k�LONPY�LOH�LONPH#L�Y;fFlA��LOfFL�nSV�WXLONMDFE�Z-H-Y?[-LOftg?NPbcbFLOKPWXLOfcbFL7m�GAH#LONPH
a�H#[-LOfxa�Hwv5C�NPH#[([3NML7G-v Y#v
{�GAfua�Z#]F]FLObck^Z-H-Y�LOH
LOf�U+�-KPKPb��
]FG=I;a�H-H([-LOfDJe¥�LOfcbSh=NPbFESNPKzU�Lx[-LOftC�bcZ#[-LOH�b�� ]2b�jq{�LOfcbFLONPKPZ-H-Y�NPH(LONPH#Lx¥|a�E-fF]FDFE#LONPH-KPNMDFE-I�LONPb	�i[-LOf
{�LOfcbcfud�Y;KPNMDFE-I�LONPbth=NPb�[-LOf �SZ-KPKPE��$T�GAbcE#L^]FL�Z-h=Y�LOfFL^DFE-H#LOb2WXLOfF[-LOH �

� � J &>3P	<�&�L- �
 3�# *�� 1# &� #��
�

�B���� ��@ � #3�� B�� 8�=I V � ^$;3v ;:`

�IHKJ * � ��� �
� &�� � 3

� � ��� ���7	 � ��� 	� ���2@�� 	� � V � ���7	 ����
1
J 3 B 1 F B�� V J �

��a�V�LON�NM]cb 38� � -}��[3NMLRnSH-k�a�E-KS[-LOf/¬-fFLONPE#LONPbF]cY;fuaA[-L;vX�tLOf`¥�LOfcb`m�GAH�� � J &>3P	7W�NPfF[ h=NPbSESNPKzU�Lom�GAH
H�Z-h`LOfcNM]FDFE#LOHinST-T-fFG^«3NPh/a�bcNMGAH#LOH(V�LOfFL^DFE-H#LOb�v
��aA]S_¦fFGAV-KMLOh V�LON�[-LOf�{�LOfcWXLOH#[3Z-H-Yo[-LOf�b�j�C�bua�bcNM]cbcNPIoKPNMLOY;bS[#a�fcNPHw�
[#a���[3NML�{�GAfua�Z#]F]FLObck^Z-H-Y�LOHi[-L^]ML�L^]cbF]
H-NMDFE�b�I�GAH#]FL^§�Z#LOH�b�LOf�U+�-KPKPb�]cNPH#[5v;�2NML � NPH-k�LOKPh`L^]F]cZ-H-Y�LOH�[-LOf¦{�G^«-LOK
]cNPH#[7H-NMDFE�b�m�GAH#LONPH
a�H#[-LOf�Z-H
a�V-E
d�H-Y;NPY#v
nSZ3U+Y;fcZ-H#[Rm�GAH�C�bFL�aA[3��j�C�bua�bFL ��� LOI$bFLOH?NM]cbS[-LOf�s2fua�Z�WXLOfcb�LONPH#L^]�{�G^«-LOKM]Sk^Z(LONPH#LOh�<�LONPbcT-Z-H-I$b2m�GAH([-LOH
m�GAfcE#LOfcNPY�LOH�g(L^]F]cZ-H-Y�LOH a�V-E
d�H-Y;NPY#v)¥�LONPbFLOfcE-NPHJ]cbua�h=h`LOHJ[3NMLRC�bcNMDFE-T-fFGAV�LOH H-NMDFE�b/a�Z#]�Y�a�Z-�;m�LOfcbFLONPKPbFLOH
stL^]ua�h�bcE#LONPbFLOHwv�¥}d�fFLe[#aA]¦�2a�Z#]FDFE#LOH`[-LOf�<�LONPbcfFLONPE#LOH-T-Z-H-I$bFL�NPH=[-LOf�nSI$bcNPm$NPbud�bF]�j5V-k^WxvA��Z-E#LOT-E
aA]FLeWXLONP�#�
]FG�Wed�fFL�[3NML^]FLt{�GAfua�Z#]FLObck^Z-H-Y�LOf�U+�-KPKPb�v#�2NML^]�NM]cb�H�Z-fSNPHRLOfF]cbFLOf �td�E#LOfcZ-H-Y/[-LOfS¬
a�KPKqv
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��aA]t_¦fFGAV-KMLOh�[-LOf�nSV�WXLONMDFE�Z-H-YRm�GAH�[-LOf�s�a�Z-�;m�LOfcbFLONPKPZ-H-YoI;a�H-Hi[3Z-fFDFE�[3NML�{�LOfcWXLOH#[3Z-H-YRm�LOfcbFLONPKPZ-H-Y�]�j
Z-H
a�V-E
d�H-Y;NPY�LOf`{�LOf�Uqa�E-fFLOH Y�LOKMl;]cb�WXLOfF[-LOHwv(ESNMLOf�NM]cb=[-LOf=QSGAKPh`GAY�GAfFG�m�j�C�h=NPfcH#G � j�L�L^]cbrk^Z�H#LOH-H#LOHw�¦[-LOf
[3NMLtg(LO�;WXLOfcbFLtE-NPH#]cNMDFE�bcKPNMDFE?[-LOf�¬-fua�Y�L;�-GAVr]cNML�a�Z#]e[-LOfF]FLOKPV�LOH?s2fcZ-H#[3Y�L^]ua�h�bcE#LONPbS]cbua�h=h`LOHw�3m�LOfcY;KMLONMDFE�b�v
¬��-f�[3NML � L^]FDFE-fFLONPV-Z-H-Yi]FLON�E-NMLOf7a�Z3U�[3NML`�-V-KPNMDFE#LSN5NPbFLOfua�bcZ-f7k^Z-f�C�bua�bcNM]cbcNPIim�LOfcW�NML^]FLOH ^,k�v � v Q C$nD >CDVS9`pv
��aA]�_¦fFGAV-KMLOh [-LOfSnSV-E
d�H-Y;NPY;I�LONPb2[-LOfSg(LO�;WXLOfcbFL7[-LOftC�bcNMDFE-T-fFGAV�LOH?V-KMLONPV-bta�Z#DFERE-NMLOf�V�L^]cbFLOE#LOHw�
]FG=[#a��
[3NML`nSH�WXLOH#[3Z-H-Yi[3NML^]FL^] L�L^]cb�LOV�LOH3Uqa�KPKM]xH-NMDFE�b�LONPH�Wea�H#[$U+fFLONXNM]cb�Z-H#[�I$fcNPbcNM]cNMLOfcbxW�NPfF[ ^+]cNMLOE#LUQ nSs U >C:(S9`pv
<
Z#[-LOh NM]cb�[3NMLYLwfFLOH-H#]FDFE
d�f�U�L�[3NML^]FLOfSg(LObcE#G$[-LOHRY�LOfcNPH-Y�LOf�v

��P !�P � 	 �2,&,& "�!0 #&� �	� S �$#  "���( , � ��/( "��� U %��#�O#&� �	�
nSH#]cbua�bcb��^W�NML¦NPHxnSV-V-NPKM[3Z-H-Y ;3v �eY�LOk�LONPY;b���V�L^]cbcNPh=h�bFL � NPKM[-LOf�a�Z#]�[-LOf�nSH
a�KP�3]FL¦[-LOf���a�bFLOH7a�Z#]ck^Z#]FDFE-KPNMLO��LOH
Z-H#[�LONPH#LOH|]cbua�bcNM]cbcNM]FDFE#LOH�L�L^]cb�a�H-k^Z�WXLOH#[-LOHw��NM]cbxL^]�a�Z#DFE�h`lAY;KPNMDFEw��[3NML�Y�LOh`L^]F]FLOH#LOH|��a�bFLOH�h=NPb�LONPH#LOf
g(G$[-LOKPKzU+Z-H-I$bcNMGAHrk^Zrm�LOfcY;KMLONMDFE#LOHwv
��a�k^Zrh�Z-�`[3NMLtLOfcWea�fcbFLObFL � WFNw�&nSH�b!WXGAfcb�� �¦a�Z3U)[#aA]em�GAfcY�LOY�LOV�LOH#L
C�bcNPh�Z-K�a�bcNMGAH#]cT
a�fuaA[3NPY;h/aih=NPb ESNPKzU�L/LONPH#L^]�g(G$[-LOKPKM]�V�LOfFL^DFE-H#LOb�Z-H#[|h=NPb�[-LOH�Y�LOh`L^]F]FLOH#LOH�¥�LOfcbFLOH � �
I�GAfcfFLOKPNMLOfcb�WXLOfF[-LOHwv
�tLOfS_�L�a�fF]FGAH(QSGAfcfFLOK�a�bcNMGAH#]cI�G$Lp±`k^NMLOH�b � NM]cb�[-Lpy#H-NMLOfcbta�KM] �
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�tLOf�¥�LOfcb�m�GAH � KPNMLOY;b�k^W�NM]FDFE#LOHC-���Z-H#[ ��Z-H#[iY;NPV-bxLONPH�gia��rU+�-f�[3NML/s2�-bFL=[-LOf � V�LOfFLONPH#]cbcNPh=h�Z-H-Y
k^W�NM]FDFE#LOH(g(G$[-LOKPKwZ-H#[Rg(LO��[#a�bFLOHia�Hwv � NPH?¥�LOfcbSm�GAH � h=NPb2[-LOh � LObcfua�Y(��V�L^[-LOZ-bFLOb2LONPH#LOHRT�LOf�U�LOI$bFLOH
KPNPH#L�a�fFLOH<
Z#]ua�h=h`LOH-E
a�H-Y`[-LOfe¬#GAfch � � � � #�� �'@���v���aA]X{�GAfck�LONMDFE#LOHom�GAH � Y;NPV-be[#aA]X{�GAfck�LONMDFE#LOHR[-LOf
C�bFLONPY;Z-H-Y � a�Hwv��tLOf�QSGAfcfFLOK�a�bcNMGAH#]cI�G$Lp±`k^NMLOH�b�I;a�H-H�h=NPb ESNPKzU�L�[-L^]wU�GAKPY�LOH#[-LOH <
Z#]ua�h=h`LOH-E
a�H-Y�L^])NPH�LONPH#LOH
J!jq¥�LOfcbtZ-h=Y�LOfFL^DFE-H#LObxWXLOfF[-LOHw�5[-LOfth=NPb ESNPKzU�L�m�GAH|s2KMLONMDFE�Z-H-YX;3v ;/Z-H#[ 3 � � - �/¬-fFLONPE#LONPbF]cY;fuaA[-LOH�NPH
LONPH#LX¥|a�E-fF]FDFE#LONPH-KPNMDFE-I�LONPbF]ua�Z#]F]ua�Y�L�Z-h�U�GAfch�Z-KPNMLOfcb�WXLOfF[-LOH=I;a�H-Hwv � NPH#L�QSGAfcfFLOK�a�bcNMGAH`h=NPb¦LONPH#LOf��SL^DFE�bFL^DFI�j
¬-Z-H-I$bcNMGAHRKPNMLpU�LOfcbS[#a�H-H?[#aA]F]FLOKPV�L � fcY�LOV-H-NM]�W�NMLxLONPHRb�j�L�L^]cb�v
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nSZ#DFE=V�LON-[-LOf�QSGAfcfFLOK�a�bcNMGAH�]cNPH#[=nSV�WXLONMDFE�Z-H-Y7m�GAH`[-LOfXs�a�Z-�;m�LOfcbFLONPKPZ-H-Y�H-NMDFE�b�LOfcK�a�Z-V-b�v�nSH`[3NML^]FLOfXC�bFLOKPKML
]cNPH#[=[3NML2C�T�L�a�fch/a�H��2a�H-Y�QSGAfcfFLOK�a�bcNMGAH�Z-H#[`[#aA]�]FGAY�LOH
a�H-H�bFLSQ�LOH#[#a�KPK���k^Z`H#LOH-H#LOH ^,k�v � v;NPHUQ _�� � >C;VS9`p�
[3NML�[-LOh¢QSGAKPh`GAY�GAfFG�m�j�C�h=NPfcH#G � j�L�L^]cb�NPHoNPE-fFLOH?]cbua�bcNM]cbcNM]FDFE#LOH � NPY�LOH#]FDFE
a�U+bFLOHid�E-H#LOKPHwv
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{�GAfe[-LOf�nSH�WXLOH#[3Z-H-Y`[-LOf�]cbua�bcNM]cbcNM]FDFE#LOHr{�LOf�Uqa�E-fFLOHrNM]cbeL^]eG�U+bXH#lAbcNPY#�3[3NML2Y�LOh`L^]F]FLOH#LOHo��a�bFLOHrk^Z/y#KPbFLOfcHw�
a�KM]FGeY�LOW�NM]F]FL�¬-fFL^§�Z#LOH-k^V�LOfFLONMDFE#L�k^Z�Z-H�bFLOfF[3fc�#DFI�LOHwvA�2d�Z-h=KPNMDFE#L�LeNMLpU+T
a��Ay#KPbFLOf�m�LOfch=NPH#[-LOfcH7[#aA]��2a�Z#]FDFE#LOH
NPHo[-LOHo{�G^«-LOKPk�LONPbcfFLONPE#LOHw�#[#a�]cNML2NPh¯_¦fcNPH-k^NPT?g?NPbcbFLOKPWXLOfcbFL�a�Z#]eh`LOE-fFLOfFLOHo{�G^«-LOKPHRV�LOfFL^DFE-H#LOHwv#�tLOf�_¦fFLONM]
E-NMLOf�U+�-f�NM]cbSLONPH#Ltm�LOfch=NPH#[-LOfcbFL�WSfcbF]ua�Z3�
l;]cZ-H-Y#v
<�LONPbcKPNMDFE#L`¬�NPKPbFLOfx]FGAKPKMLOH�K�a�H-Y�]ua�h`L=�2fcNzU+bFLOHw�5[3NML�NPH�[-LOH�<�LONPbcfFLONPE#LOH|m�GAfcE
a�H#[-LOH|]cNPH#[5��LOH�b�U�LOfcH#LOHwvw�2NML^]FL
I�lAH-H#LOHoNPE-fFL U fF]uaADFE#LOHoV�LONM]cT-NMLOKM]cWXLONM]FL�NPHo¥}d�fch`L^[3fcNzU+bFLOH?[-L^] L�GAh`GAY;fua�T-E#LOH(G$[-LOf�K�a�H-Y�]ua�h`LOHRT-E��3]cNMG�j
KMGAY;NM]FDFE#LOHi{�LOfud�H#[-LOfcZ-H-Y�LOH�E
a�V�LOHwv��tL^]cWXLOY�LOHiI;a�H-HiL^]2]cNPH-H�m�GAKPK¦]FLONPHw�
H-NML^[-LOf�U+fFL^§�Z#LOH�bFL=¬-fFL^§�Z#LOH-k^I�GAh�j
T�GAH#LOH�bFLOH(a�Z#]S[-LOHX<�LONPbcfFLONPE#LOH?k^Z?LOH�b�U�LOfcH#LOHwv
� ]th�Z-���cL^[-G$DFE�V�L�aADFE�bFLObxWXLOfF[-LOHw�w[#a��oLONPH#L=LONPH3UqaADFE#L=k�LONPbcKPNMDFE#L`¬�NPKPbFLOfcZ-H-YR[3NML=nSH-k�a�E-K¦[-LOfx¬-fFLONPE#LONPbF]�j
Y;fuaA[-L`[-LOf <�LONPbcfFLONPE#L`m�LOfud�H#[-LOfcb�vwnSH#]FDFE
a�Z-KPNMDFE|Y�L^]cT-fFG$DFE#LOH�]cNPH#[iH
aADFE|[-LOf�¬�NPKPbFLOfcZ-H-YRH-NMDFE�b�h`LOE-f7a�KPKML
{�LOfcK�d�Z3U�Lt[-LOfF<�LONPbcfFLONPE#Lth`lAY;KPNMDFEw�#[5v Ewv-[-LOfFLOHr{�a�fcN�a�bcNMGAH#]ch`lAY;KPNMDFE-I�LONPbFLOHi]cNPH#[oLONPH-Y�L^]FDFE-fud�H-I$b�v-�2NML^]eh�Z-�
V�LON�[-LOf � LOfFL^DFE-H�Z-H-Y`[-LOfe¥|a�E-fF]FDFE#LONPH-KPNMDFE-I�LONPbF]cWXLOfcbFLxV�LOfc�#DFI3]cNMDFE�bcNPY;b�WXLOfF[-LOHw�-[#a7a�H#]FGAH#]cbFLOHrk^Zr]cNPY;H-Nzy-j
I;a�H�bFL�¥�LOfcbFLxLOfch=NPbcbFLOKPbSW��-fF[-LOHwv
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nSV#]FDFE-KPNMLO��LOH#[i]FGAKPK�[#aA]�stLOH#LOfua�K N5NPH#L�a�f�g(G$[-LOK ^qs Nwg `em�GAfcY�L^]cbFLOKPKPb2WXLOfF[-LOH ^+]cNMLOE#L Q ¬)�S� >CB�V S9`pv
�2NML^]FLOf
j�W�NMLx[-LOf �ta�h`Lx]FDFE#GAH(]ua�Y;b�j�]FLOE-f�Y�LOH#LOfFLOKPKML�nSH#]ua�bckxI;a�H-HRk^Z-f � LOfFL^DFE-H�Z-H-YrLONPH#L^]�b�j�L�L^]cb��
LONPH#LOfSQSGAf�j
fFLOK�a�bcNMGAH�G$[-LOfxI�GAh=T-KPNPk^NMLOfcbFLOfFLOf�g(G$[-LOKPKML=m�LOfcWXLOH#[-LOb7WXLOfF[-LOHwv��2NML=k^Z-Y;fcZ-H#[-L`KPNMLOY�LOH#[-L/�9[-L^L=[-L^]�s Nwg
NM]cb�LONPH#LSh`lAY;KPNMDFE#]cb�GAT-bcNPh/a�KML���a�fF]cbFLOKPKPZ-H-Y=[-LOfeY�LOh`L^]F]FLOH#LOHo��a�bFLOHrh=NPb ESNPKzU�L2LONPH#LOf��SLONPE#LSm�GAHog(G$[-LOKPKzj
U+Z-H-I$bcNMGAH#LOHwv$�2NML^]FL�g(G$[-LOKPKzU+Z-H-I$bcNMGAH#LOH/V�L^]FDFE-fFLONPV�LOH�k^Z/LOfcWea�fcbFLOH#[-L ��� LOI$bFL�NPH�[-LOH�<�LONPbcfFLONPE#LOHw��W�NMLS[3NML
� WFNw�Sj!nSI$bcNPm$NMLOfcZ-H-Y7]FLOKPV#]cb�G$[-LOf�a�Z#DFE/H-NML^[-LOf�U+fFL^§�Z#LOH�bFLSnSH-K�a�Y�LOH#[3fcNzU+bFLOHwv <
NMLOK#[-L^]�LOfF]cbFLOH�C$DFE-fcNPbcbFL^]X[-LOf
nSH
a�KP�3]FL�NM]cb�L^]���[3NML�Y�LOh`L^]F]FLOH#LF<�LONPbcfFLONPE#LSNPh C�NPH-H#LS[-LOf�I$KMLONPH#]cbFLOH SZ
aA[3fua�bFLSh`lAY;KPNMDFE#]cbXY;Z-b�[3Z-fFDFErLONPH#L
N5NPH#L�a�fcI�GAh�V-NPH
a�bcNMGAH�[-LOf�g(G$[-LOKPKzU+Z-H-I$bcNMGAH#LOHRk^Z(a�T-T-fFG^«3NPh=NMLOfFLOHwv
��a�k^Z�WXLOfF[-LOHJ[3NMLrg(G$[-LOKPKzU+Z-H-I$bcNMGAH#LOH NPH�[3NMLRC�T
a�KPbFLOHJLONPH#LOf=�tL^]cNPY;H-h/a�bcfcNz« � LONPH-Y�LObcfua�Y�LOHwv��2NML�QSG�j
Lp±`k^NMLOH�bFLOHJk^Z-f � LOfFL^DFE-H�Z-H-Y|[-LOf=GAT-bcNPh/a�KMLOHJN5NPH#L�a�fcI�GAh�V-NPH
a�bcNMGAH\WXLOfF[-LOH NPh {�LOI$bFGAf ��`LONPH-Y�LObcfua�Y�LOHw�
[-L^]F]FLOH��2NPh`LOH#]cNMGAHr[-LOf�C�T
a�KPbFLOH
a�H-k�a�E-K5[-LOfXgia�bcfcNz« �LOH�bF]cT-fcNMDFE�b�v Eta�b�h/a�Hr[#aA]�GAT-bcNPh/a�KML ��eY�LpU+Z-H#[-LOHw�
]FG�Y;NPKPb�U+�-f�[3NML�Y�LOh`L^]F]FLOH#L <�LONPbcfFLONPE#LxNPh¯{�LOI$bFGAf �� �
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a�H#[-LOfFLOH-<
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��a�h=NPbeNM]cbe[3NML2GAT-bcNPh/a�KML N5NPH#L�a�fcI�GAh�V-NPH
a�bcNMGAH?V�L^]cbcNPh=h�b�v3��aA] � fcY�LOV-H-NM]�Y;NPV-b�a�KPKMLOfF[3NPH-Y�]eI�LONPH#LOfcKMLONwnSZ#]�j
I$Z-H3U+b�[#a�fc�-V�LOf��3W�NMLtY;Z-b�[3NML�g(LO��[#a�bFLOHR[3Z-fFDFER[#aA]�g(G$[-LOKPKwa�T-T-fFG^«3NPh=NMLOfcb�WXLOfF[-LOHRI�lAH-H#LOHwv-��a�k^ZoW�NPfF[
[3NML7�2N � LOfFLOH-k �F�[-L^]2g(LO�;WXLOfcbFLOm�LOI$bFGAfF]th=NPbt[-LOh [3Z-fFDFEi[3NML7GAT-bcNPh/a�KML N5NPH#L�a�fcI�GAh�V-NPH
a�bcNMGAH�Y�LOY�LOV�LOH#LOH
{�LOI$bFGAf�Y�LOV-NPKM[-LOb �
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��a�NPH7[-LOf)gia�bcfcNz« � m$NMLOKML ��� LOI$bFL�[#a�fcY�L^]cbFLOKPKPb)WXLOfF[-LOH7I�lAH-H#LOHw�A[3NML¦U+�-f�[3NML�U�g(�S��nSH
a�KP�3]FL�GAE-H#L � LOK�a�H-Y
]cNPH#[ ^,k�v � v#�2fcNzU+bFLOH?`p�3W�NPfF[oLONPH?QSGAH�bcfuaA]cbcm�LOI$bFGAf ��t[-Lpy#H-NMLOfcb��#[-LOfeU+�-f�[3NMLtNPH�bFLOfFL^]F]cNMLOfFLOH#[-LOH(g(G$[-LOKPKzU+Z-H-I�j
bcNMGAH�LONPH#L?�=Z-H#[|]FGAH#]cb7�RLOH�bcE
d�KPb�v)¬��-fx{�LOfcY;KMLONMDFE#L�k^W�NM]FDFE#LOH�k^WXLONXm�LOfF]FDFE-NML^[-LOH#LOH�g(G$[-LOKPKzU+Z-H-I$bcNMGAH#LOH
NPH-H#LOfcE
a�KPVrLONPH#LOf��tL^]cNPY;H-h/a�bcfcNz« ^,k�v � v;k^Z-f�g(G$[-LOKPKPNMLOfcZ-H-Y�Z-H�bFLOfF]FDFE-NML^[3KPNMDFE#LOf�nSH�b!WXGAfcbFLOHrNPH`Z-H�bFLOfF]FDFE-NML^[$j
KPNMDFE#LOH�stLOE-NPfcH
a�fFL�a�KMLOH?`p��LOH�bcE
d�KPbS[-LOf�{�LOI$bFGAfSLONPH#L`�2U+�-fS[3NML�LONPH#Lx¬-Z-H-I$bcNMGAHRZ-H#[rU+�-f�[3NML�a�H#[-LOfFL -��;v
WSE-H#L�a�Z3U7[3NMLi�tLObua�NPKM]��X[3NML(NPH Q ¬)�S� >CB�V StY�LpU+Z-H#[-LOH¨WXLOfF[-LOH}I�lAH-H#LOH¨H
d�E#LOfoLONPH-k^Z-Y�LOE#LOHw�eI;a�H-H}LONPH#L
b�j�C�bua�bcNM]cbcNPIrV�LOfFL^DFE-H#LObSWXLOfF[-LOH �

� � � 9 �F 9 #3 ^$;3v ::`

J<� ��L# ��� � # # ��L#E� � O # � 	 B 1 # � �
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Etd�Z3y#Y7W�NPfF[�[3NML^]FLFL�L^DFE-H-NPI/k^Z-fX�!h=T-KMLOh`LOH�bcNMLOfcZ-H-Y=m�GAH E2G$DFE-T
a��Ay#KPbFLOfcH�U+�-fX[3NML <�LONPbcfFLONPE#LOHoLONPH-Y�L^]FLObck^b��
NPH#[-LOh H-NML^[-LOf�U+fFL^§�Z#LOH�bFL��2fcNzU+bFLOH?a�KM]eH-NMDFE�bSNPH�bFLOfFL^]F]cNMLOfFLOH#[-Lxg(G$[-LOKPKzU+Z-H-I$bcNMGAH#LOH(a�Z3U+Y�LOH#GAh=h`LOHRWXLOfF[-LOHwv
�2NMLR_¦fFGAV-KMLOh/a�bcNPIJ[-LOf 
SH#[-LOfcZ-H-Y�[-LOf/¬-fFLONPE#LONPbF]cY;fuaA[-L([3Z-fFDFE\[3NMLR¬�NPKPbFLOfcZ-H-Y�I;a�H-H�[#a�h=NPb/Z-h=Y�a�H-Y�LOH
WXLOfF[-LOHwv�nSZ#DFE?[3NML^]FL^]S]FLOE-f�T�GAT-Z-K�d�fFLx{�LOf�Uqa�E-fFLOHRY�LOE�bSm�GAH?LONPH#LOf�s�a�Z-�;m�LOfcbFLONPKPZ-H-Yr[-L^]��2a�Z#]FDFE#LOH#]SZ-H#[
LONPH#LOf U H
a�V-E
d�H-Y;NPY;I�LONPbt[-LOf�g(LO�;WXLOfcbFL7a�Z#]�v
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]FLOH#LOft��a�bFLOH�h=NPb�LONPH#LOf�stLOH
a�Z-NPY;I�LONPb�Z-H�bFLOfcE
a�KPV�[-L^]��2NM]cI$fFLObcNM]cNMLOfcZ-H-Y�]ua�V#]cbua�H#[-L^]t�-V�LOfcE
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H-NMLOfFLOHRI�lAH-H#LOHwv
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� LON�[-LOf�U+Z-H-I$bcNMGAH#LOKPKMLOH � NPKM[3Y�LOV-Z-H-Y�h=NPb�gia�Y;H#LObcfFL^]FGAH
a�H-k^bFGAh`GAY;fua�T-E-NMLx]FGAKPK�[3NMLSk�LONPbcKPNMDFE#L � H�b!W�NMDFI$KPZ-H-Y
[-L^]=C�NPY;H
a�KM]7m�GAH�stLOE-NPfcH�V�LOfFLONMDFE#LOH NPH�LONPH#LOf <�LONPbcfFLONPE#L�m�GAH�g(��j � NPKM[-LOfcH�h`lAY;KPNMDFE#]cb�Z-H-Y�L^]cbFlAfcb�V�L^GAV3j
aADFE�bFLOb�WXLOfF[-LOHwv � LOWXLOY;bS]cNMDFEo[-LOf�_)a�bcNMLOH�b�Wed�E-fFLOH#[R[-LOf�g(L^]F]cZ-H-Y#�3]FG7W�NPfF[o[3NMLY<�LONPbcfFLONPE#LxLONPH#L^]e{�G^«-LOKM]
[#aA[3Z-fFDFEJY�L^]cbFlAfcb��¦[#a�� �taADFE�V
a�fcm�G^«-LOKSbFLONPKPWXLONM]FLoG$[-LOf=Y�a�H-kR]FLONPH#LOHJ_¦K�a�bckRLONPH-H#LOE-h`LOHwv��2NML^]=I;a�H-H�k^Z
LONPH#LOh¯]cbua�fcI�LOHo]c�3]cbFLOh/a�bcNM]FDFE#LOHo¬#LOE-KMLOfeNPHr[-LOH<�LONPbcfFLONPE#LOHrU+�-E-fFLOHwv NwLObck^bFLOH#[3KPNMDFE?LOH�bF]cbFLOE#LOHrNPHo[-LOfe]cbua�j
bcNM]cbcNM]FDFE#LOH`nSZ#]cWXLOfcbcZ-H-YtU�LOE-KMLOfcE
a�U+bFLSC�NPY;H-Nzy#I;a�H-k�LOHwv � NPH=Y;fFGA��LOf(L�LONPK#[-L^])]c�3]cbFLOh/a�bcNM]FDFE#LOH`¬#LOE-KMLOfF]�[3Z-fFDFE
[3NML � LOWXLOY;Z-H-Y�LOHoI;a�H-H�h=NPb ESNPKzU�L2[-LOfenST-T-fFG^«3NPh/a�bcNMGAHRLOH�b�U�LOfcH�beWXLOfF[-LOHw�-[#a���]cNMDFEo[#aA]ea�Z3U+Y�LOH#GAh=h`LOH#L
WSV3�cLOI$b�Wed�E-fFLOH#[?[-LOfSg(L^]F]cZ-H-Y=H�Z-f�W�NMLxLONPHR]cbua�fcfFLOfSQSlAfcT�LOfSV�LOWXLOY;b�v
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a�KMLOH�{�GAKPZ-h=NPH
arI�lAH-H#LOH�a�Z#]tm�LOfF]FDFE-NMLpj
[-LOH#LOHrs2fc�-H#[-LOH`Y�LOY�LOH#LONPH
a�H#[-LOfXm�LOfF]FDFE#GAV�LOHw��m�LOfF[3fFLOE�bXG$[-LOf¦m�LOf�U�GAfch�bX]FLONPHwv�¬��-f�[3NML � LOWXLOY;Z-H-Y�NPH/[-LOH
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a�fuaA[3NPY;h/a7Z-H#[ � LOWXLOY;Z-H-Y ^,NPH=«$j!��NMDFE�bcZ-H-Y1`pv$�2NML
�2a�Z-bFLOH�k�LONPY�LOH�a�Hw�wGAV|[-LOf�_)a�bcNMLOH�b7NPH|[-LOHR�cLOWXLONPKPNPY�LOH�_¦E
aA]FLOH�[-L^]x[3fFLONPh=NPH��-bcNPY�LOH � «3T�LOfcNPh`LOH�bF]7[3NML
¬�NPH-Y�LOfoV�LOWXLOY;bRE
a�b�^,fFL^DFE�bFL���j!n�DFE#]FL(`pv��2NML-N5NPH-NMLiY;NPV-bR[3NML�QSGAT3U+T�G;]cNPbcNMGAH ^,KPNPH-I�L���j!n�DFE#]FL(`ra�Hw��[3NML
LOfcI�LOH-H�V
a�fSh=NPbS[-LOf2C�bcNPh�Z-K�a�bcNMGAHi]FDFE�Wea�H-I$b�v

<�LONPbcfFLONPE#L�k�LONPY;b�]FG�NPh � H#[-L � LOI$b�[3NML��E
a�fua�I$bFLOfcNM]cbcNPIoLONPH#L^]eU+Z-H-I$bcNMGAH#LOKPK�a�I$bcNPm�LOH?nSfFL�a�KM]�v-�2NML^]eI;a�H-Hok^Z
LONPH#LOf�H-NMDFE�bSbua�bF]udADFE-KPNMDFE?m�GAfcE
a�H#[-LOH#LOHinSH-k�LONPY�Ltm�GAH?nSI$bcNPm$NPbud�beU+�-E-fFLOH]^+¬#LOE-KMLOf2LOfF]cbFLOf�nSfcb;`pv
�2NML^]FLeQSGAfcfFLOK�a�bcNMGAH#]cT-fFGAV-KMLOh/a�bcNPI=I;a�H-H=[3Z-fFDFE`[3NML�nSH�WXLOH#[3Z-H-Y�LONPH#LOf � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f�WXLONPbcY�LOE#LOH#[
LOH�b�U�LOfcH�bXWXLOfF[-LOHwv��tLOf�k^Z-m�GAfea�KM]�]FDFE-KPNPh=h`]cbFLOfX¬
a�KPK�a�H-Y�LOH#GAh=h`LOH#Lt[3NPfFLOI$bFLSQSGAH�bcfuaA]cbF]cT-fcZ-H-Y�[-LOf�s2fua�Z3j
WXLOfcbFL�m�GAHXB @C@ a�Z3U 9 B @ NM]cb�NPh �2GAfch/a�KzUqa�KPKwH-NMDFE�b2]FG=[3fuaA]cbcNM]FDFE?Y�LOY�LOV�LOHwv#nSZ-��LOfF[-LOh¢V�LOW�NPfcI$b�[3NMLx]cNPH#Dpj
U�lAfch=NPY�Lx_¦Z-H-I$bcV-NPKM[$U+Z-H-I$bcNMGAHw�
[#a��/[-LOf�{�G^«-LOK�]cNPY;H-Nzy#I;a�H�bFL��!H3U�GAfch/a�bcNMGAH#]ua�H�bFLONPKML7a�Z#]S]FLONPH#LOf U h=Y�LOV-Z-H-Y
bcfud�Y;b�v U h [3NML � NPH3�#�#]F]FL�[-LOf � LOWXLOY;Z-H-Y�a�Z3U¦[3NMLY<�LONPbcfFLONPE#LOH?k^Z-h=NPH#[-L^]cb�Z-H�bFLOfS[3NML�nSZ#]cW�NPfcI$Z-H-Y�LOHR[-L^]
� WFNw�Sj ��� LOI$bF])k^Z7fFL^[3Z-k^NMLOfFLOHw�ANM]cb¦LONPH#LX�SL^[3Z-I$bcNMGAH=[-LOf � LOWXLOY;Z-H-Y�a�Z3U
Z-H-Y�LpUqd�E-f�+ �A�;�2£5� H#GAb!WXLOH#[3NPY#v
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nSH#]ud�bck�L � � ]¦NM]cb)h`lAY;KPNMDFEw��[3NML�[3NMLe¥�LOfcbFL�[-LOf � LOWXLOY;Z-H-Y�]cT
a�fua�h`LObFLOf ���������
	����������� �A[5v Ewv;fc�#DFI$V-KPNMDFI�LOH#[
H
aADFE#[-LOh [-LOf�g(LO�;T-fFGAk�LO�`a�V-Y�L^]FDFE-KMG;]F]FLOHrNM]cb���k^ZrV�L^]cbcNPh=h`LOH�Z-H#[r[#a�H-Hrh=NPb ESNPKzU�L2LONPH#LOf��!H�bFLOfcT�GAK�a�bcNMGAH
a�Z3Ue[3NML7��a�bFLOH#]ud�bck�L�Y�L^LONPY;H#LObtk^Z�[3fFLOE#LOHiZ-H#[(k^Z(m�LOfF]FDFE-NMLOV�LOHwv5nSKPbFLOfcH
a�bcNPm(]FGAKPKMLOH(NPh��2a�E-h`LOH�[3NML^]FLOf
nSfcV�LONPb�{�LOf�Uqa�E-fFLOH�LOH�b!W�NMDFI�LOKPb�WXLOfF[-LOHw�$[3NMLSL^]�LOfcK�a�Z-V�LOHw��[#aA]�g(LO�;I�G$GAfF[3NPH
a�bFLOH#]c�3]cbFLOh m�GAfua�Z#]F]FDFE
a�Z#LOH#[
h=NPb=[-LOH�QSGAT3U+V�LOWXLOY;Z-H-Y�LOH h=NPbck^Z3U+�-E-fFLOHwv)�!h �9[-L�a�KzUqa�KPKXWed�fFLOH [3NML � LOWXLOY;Z-H-Y�LOH NPH�[-LOH � NPKM[-LOfcH�V�LON
LONPH#LOh ]FGAKMDFE#LOH �����
	�������������$� {�LOf�Uqa�E-fFLOH?H-NMDFE�bSh`LOE-f�m�GAfcE
a�H#[-LOHwv
nSKPKMLOH�fFLObcfFG;]cT�LOI$bcNPm�LOH � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-fFLOH NM]cb�Y�LOh`LONPH#]ua�hR��[#a��(LONPH�{�GAKPZ-h`LOH#[#a�bFLOH#]ua�bckRa�Z#]7[-LOf
<�LONPbcfFLONPE#Lem�GAH=��a�bFLOH#]ud�bck�LOH=LONPH#LOf�U�g(�S�qj!g(L^]F]cZ-H-Yta�Z#]cY�LOWed�E-KPb¦W�NPfF[5vA�2NML^]FLOf¦��a�bFLOH#]ua�bck�[3NMLOH�b�a�KM])�SLpU�Lpj
fFLOH-k 
-a�KPKMLta�H#[-LOfFLOH�{�GAKPZ-h`LOH#[#a�bFLOH#]ud�bck�L�]FGAKPKMLOH�h=NPb ESNPKzU�LS[-LOfeQSGAfcfFLOI$bcZ-fcm�LOf�Uqa�E-fFLOHoh`lAY;KPNMDFE#]cb�a�I$I$Z-fua�b
a�H?[3NML^]FLx�SLpU�LOfFLOH-k7a�H-Y�LOT
a��;bSWXLOfF[-LOHwv1<
Z-fSQSGAfcfFLOI$bcZ-fSW�NPfF[R[#a^m�GAHia�Z#]cY�LOY�a�H-Y�LOHw��[#a��/[3NMLxQSGAT3U+V�LOWXLpj
Y;Z-H-Y�LOH?Wed�E-fFLOH#[([-L^]�g(LO�;m�GAfcY�a�H-Y�]SNPH?[-LOHR{�GAKPZ-h`LOH#[#a�bFLOH(H�Z-f2�SGAbua�bcNMGAH#]�j�Z-H#[ Lwfua�H#]cK�a�bcNMGAH#]FL � LOI$bFL
V�LOW�NPfcI�LOHwv�¥�LONPbFLOfFL � NPH3�#�#]F]FL/[-LOf7_)a�bcNMLOH�bFLOH�V�LOWXLOY;Z-H-Y�a�Z3U�[#aA]�V-NPKM[3Y�LOV�LOH#[-L/{�LOf�Uqa�E-fFLOH|WXLOfF[-LOH�V�LON
[-LOf � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f�NPY;H#GAfcNMLOfcb�v3�2NML��td�E#LOfcZ-H-Y#�3[#a���]cNMDFEr[3NML U H�bFLOfF]FDFE-NML^[-L2NPHr[-LOHrLONPH-k�LOKPH#LOHr{�G�j
KPZ-h`LOH#[#a�bFLOH#]ud�bck�L�[3Z-fFDFER[3NML � LOWXLOY;Z-H-Y=LONPH#L^]e]cbua�fcfFLOHoQSlAfcT�LOfF]XV�L^]FDFE-fFLONPV�LOHrK�aA]F]FLOHw�$LOfcK�a�Z-V-b�L^]���LONPH#LOH
LOfcE#LOV-KPNMDFE#LOH L�LONPK�[-LOf�V�LOWXLOY;Z-H-Y�]cNPH#[3Z-k^NMLOfcbFLOHinSfcbFLpUqa�I$bFL�k^ZRLOH�b�U�LOfcH#LOHwv
�tLOfXLOfF]cbFLtC$DFE-fcNPbcbe[-LOf � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-feNM]cbX[3NML � L^]cbcNPh=h�Z-H-Y�[-LOfX_�G;]cNPbcNMGAH#LOHr[-LOfXLONPH-k�LOKPH#LOH�{�GAKPZ3j
h=NPH
axk^Z#LONPH
a�H#[-LOf�v3�2NML^]�Y�L^]FDFE-NMLOE�beV�LON�LONPH#LOfXfFLObcfFG;]cT�LOI$bcNPm�LOHrQSGAfcfFLOI$bcZ-f�a�H-E
a�H#[�[-LOf � NPKM[-[#a�bFLOHr]FLOKPV#]cb�v
�2NML^]�h/a�Y/k^Z-H
dADFE#]cb2LOfF]cbua�Z-H-KPNMDFEiLOfF]FDFE#LONPH#LOHw�
[#a=[3NML � _��e��a�bFLOH#]ud�bck�L7a�Z#]�{�G^«-LOKPH?h=NPbSLONPH#LOfSQxa�H�bFLOH3j
K�d�H-Y�L�Z-h ���o�¯V�L^]cbFLOE#LOHwv <
Z-m�GAf�W�Z-fF[-LS[#a�fcY�LOKMLOY;b���[#a�� � LOWXLOY;Z-H-Y�LOH�Z-H-Y�LpUqd�E-fXa�Z3Uw[-LOH`k�LOE-H�bFLOH L�LONPK
[-LOf�{�G^«-LOKPY;fFlA��LxY�LOH
a�ZRI�GAfcfcNPY;NMLOfcbSWXLOfF[-LOH(]FGAKPKMLOHwv
¥}d�E-fFLOH#[\[#aA]rC3a�h=T-KPNPH-Y;bcE#L^GAfFLOh a�Z#]F]ua�Y;b���[#a���NPH\[-LOH\LONPH-k�LOKPH#LOH¨[3NPY;NPbua�KPNM]cNMLOfcbFLOH � NPKM[-LOfcH�I�LONPH#LOfcKMLON
WSfcbF]cNPH3U�GAfch/a�bcNMGAH|Z-H�bFLOfcE
a�KPV|[-L^]��2NM]cI$fFLObcNM]cNMLOfcZ-H-Y�]ua�V#]cbua�H#[-L^]xh`LOE-f�m�GAfcKPNMLOY;b��w]cNPH#[(bcfFGAbck�[-LOhª]FLOE-f�Y�Lpj
H
a�Z#Lx�!H3U�GAfch/a�bcNMGAH#LOH?�-V�LOf�[3NML�fFLOK�a�bcNPm�Lx_�G;]cNPbcNMGAH([-LOf � NPKM[-LOfSLOH�bcE
a�KPbFLOHwv
�!H(nSV#]FDFE-H-NPbcbF?#v ;3v ;`W�NPfF[([3NML�]FGAY�LOH
a�H-H�bFL�]cNPH#Dpj!�!H�bFLOfcT�GAK�a�bcNMGAHiV�L^]FDFE-fcNMLOV�LOHwv��2NML^]FL�LOfcK�a�Z-V-btL^]ta�Z#]2[-LOH
[3NM]cI$fFLObFLOH�¥�LOfcbFLOHw�;[3NML�I�GAh=T-KMLObcbFL�a�H
a�KMGAY�L��!H3U�GAfch/a�bcNMGAHw�A[3NMLXNPH�[-LOH�Z-fF]cT-fc�-H-Y;KPNMDFE#LOH/��a�bFLOH7m�GAfcE
a�H#[-LOH
Wea�f��;k^Z�fFLOI�GAH#]cbcfcZ-NMLOfFLOH ^+]FGAY#v�¥\E-NPbua�I$I�LOf�� ]FDFE#L��SLOI�GAH#]cbcfcZ-I$bcNMGAH?`pv;�2NML^]¦]FLObck^b)m�GAfua�Z#]��;[#a���[3NML�a�H
a�KMGAY�LOH
��a�bFLOH�LONPH#LOh�NM[-L�a�KMLOH�nSV-buaA]cbcT-fFGAk�LO�RZ-H�bFLOfck�GAY�LOH�W�Z-fF[-LOHwv �2LOV�LOH��2a�Z#]FDFE3U+fFLONPE#LONPbxZ-H#[inSV�WXL^]FLOH-E#LONPb
m�GAHo]c�3]cbFLOh/a�bcNM]FDFE#LOHrnSV�WXLONMDFE�Z-H-Y�LOH?W�NPfF[/Y�LpU�GAfF[-LOfcb��3[#a��=[3NML2��a�bFLOH�m�GAfe[-LOfe�2NPY;NPbua�KPNM]cNMLOfcZ-H-Y=T
aA]F]FLOH#[
NPHRNPE-fFLOHRh/a�«3NPh/a�KMLOH?¬-fFL^§�Z#LOH-k^I�GAh=T�GAH#LOH�bFLOHiV�L^]FDFE-fud�H-I$b�W�Z-fF[-LOHwv
�2NMLe�SLOI�GAH#]cbcfcZ-I$bcNMGAH=[-LOf�a�H
a�KMGAY�LOH=�!H3U�GAfch/a�bcNMGAH�NM]cb)NPH�[-LOf¦_¦fua�«3NM]�k^Wea�f¦H-NMDFE�b¦T�LOf�U�LOI$b��Aa�V�LOf�h=NPb)Y�LOW�NM]�j
]FLOH�nSV�WXLONMDFE�Z-H-Y�LOH`h`lAY;KPNMDFEwv;�2NMLea�H
a�KMGAY�LX�!H3U�GAfch/a�bcNMGAH�m�GAH7k^WXLON � NPKM[-LOfcH�LOfch`lAY;KPNMDFE�b�[3NML � L^]cbcNPh=h�Z-H-Y
LONPH#LOf�{�LOfF]FDFE-NMLOV-Z-H-Yr[-LOf � NPKM[-LOf�Y�LOY�LOH#LONPH
a�H#[-LOf2h=NPb�V�LOKPNMLOV-NPY�LOftstLOH
a�Z-NPY;I�LONPb�v
�2NML�W�NMDFE�bcNPY�L � fcI�LOH-H�bcH-NM]�a�Z#]�[-LOf�¥\E-NPbua�I$I�LOf�� ]FDFE#LOH��SLOI�GAH#]cbcfcZ-I$bcNMGAH7NM]cb�[3NML�L�a�bF]uaADFE#L;��[#a��2[3NMLestLOH
a�Z3j
NPY;I�LONPb�LONPH#LOf � LOWXLOY;Z-H-Y�]cV�L^]cbcNPh=h�Z-H-Y�a�Z#]�[-LOHxY;fFGAV�a�Z3U+Y�LOKMl;]cbFLOH � NPKM[-[#a�bFLOH7H-NMDFE�b�[3Z-fFDFE7[3NML¦{�G^«-LOKPY;fFlA��L
KPNPh=NPbcNMLOfcbSNM]cb��-]FGAH#[-LOfcH(a�KPKMLONPH#L�[3Z-fFDFE?�2a�Z#]FDFE#LOHRZ-H#[ � NPKM[#a�fcbFLpUqa�I$bFLxLONPH-Y�L^]FDFE-fud�H-I$bSW�NPfF[5v
� V�LOH#]FGRNM]cb�LONPH#L`fFLObcfFG;]cT�LOI$bcNPm�L/QSGAfcfFLOI$bcZ-f�[-LOf���a�bFLOH|h`lAY;KPNMDFEwv�Qxa�H-H�[3NML�a�H
a�KMGAY�L��!H3U�GAfch/a�bcNMGAH|k^Z3j
fc�#DFI$Y�LOWXGAH-H#LOHrWXLOfF[-LOHw��]FG�NM]cb�L^]¦h`lAY;KPNMDFEw� <
W�NM]FDFE#LOH-Y;NPbcbFLOfcT-Z-H-I$bFLSNPh nSV-buaA]cbcY;NPbcbFLOf�k^Z`V�LOfFL^DFE-H#LOHw�$[3NML
LONPH#LOh¢m�LOfF]FDFE#GAV�LOH#LOH(G$[-LOf�Y�L^[3fFLOE�bFLOH(��a�bFLOH#]ua�bck�LOH�bF]cT-fFL^DFE#LOHwv
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�2NML L�L^DFE-H-NPI�[-LOf�fFLObcfFG;]cT�LOI$bcNPm�LOH�QSGAfcfFLOI$bcZ-f�m�GAH�QSGAT3U+V�LOWXLOY;Z-H-Y�LOHw�)a�KM]FGR[-LOf7QSGAfcfFLOI$bcZ-f7[-LOf7��a�bFLOH
H
aADFER[-LOf���a�bFLOH
a�I3§�Z-NM]cNPbcNMGAHw�3W�Z-fF[-L2U+�-f�[3NMLSU�g(�S��]FDFE#GAHoV
a�KM[�H
aADFER[-LOHRLOfF]cbFLOH � «3T�LOfcNPh`LOH�bFLOHRY�LpU�GAf�j
[-LOfcb ^+]cNMLOE#L Q E2n O.>P?�S9`�Z-H#[oY�LOE#lAfcb�h=NPbcbcKMLOfcWXLONPKML�k^Z-h C�bua�H#[#a�fF[3Z-h�Uqa�H-Y�LONPH#LOf�U�g(�S�qj!nSZ#]cWXLOfcbcZ-H-Y#v
¬
aA]cb�a�KPKMLeNPH`[-LOf(N5NPbFLOfua�bcZ-f�V�L^]FDFE-fcNMLOV�LOH#LOH`{�LOf�Uqa�E-fFLOH=V�L^[3NMLOH#LOH/]cNMDFE`[-L^]�g(G$[-LOKPKM]¦[-L^]¦]cbua�fcfFLOH/QSlAfcT�LOfF]�v
�2NMLxh`LONM]cbFLOH({�LOf�Uqa�E-fFLOH(K�aA]F]FLOH(]cNMDFE�a�Z#DFE(T-fFGAV-KMLOh=KMG;]xa�Z3U�WXLONPbFLOfFL�¬-fFLONPE#LONPbF]cY;fuaA[-L7W�NML�V�LONM]cT-NMLOKM]cWXLONM]FL
a�±`H#L Lwfua�H#]�U�GAfch/a�bcNMGAH#LOH(LOfcWXLONPbFLOfcHwv#nSKPKMLOfF[3NPH-Y�]�W�NPfF[o[-LOf�{�GAfcbFLONPKw[3NML^]FLOf�k^Z#]ud�bck^KPNMDFE#LOH?¬-fFLONPE#LONPbF]cY;fuaA[-L
Y�LOh`LONPH-E-NPH�a�KM]�Y�LOfcNPH-YrLOfuaADFE�bFLOb�v��2NML^]2[-LOZ-bFLOb2[#a�fua�Z3U�E-NPHw�
[#a���[3NMLxk^Z#]ud�bck^KPNMDFE(h`G$[-LOKPKPNMLOfcbFLOH Lwfua�H#]�U�GAf�j
h/a�bcNMGAH#LOH�WXLOH-NPYRY�L^LONPY;H#LObxWea�fFLOHw�5Z-h [3NML � NPH3�#�#]F]FL�m�GAH � LOWXLOY;Z-H-Y�LOH|k^Z�LOKPNPh=NPH-NMLOfFLOHw�wWXLOKMDFE#L=�-V�LOf
[3NML�]cbua�fcfFLxQSlAfcT�LOf �td�E#LOfcZ-H-Y/E-NPH
a�Z#]cY�LOE#LOH]^,k�v � v-NPH�Q g(��s @C@ S9`pv
U h LONPH#LofFLObcfFG;]cT�LOI$bcNPm�L � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-fr[3Z-fFDFE-k^Z3U+�-E-fFLOHw��h��#]F]FLOHJk^WXLON�_¦fFGAV-KMLOh`LRY�LOKMl;]cb=WXLOf�j
[-LOHwv <
Z-h¯LONPH#LOH�h�Z-�7U+�-f��cL^[-LOH�{�GAKPZ-h`LOH#[#a�bFLOH#]ua�bckxLOfch=NPbcbFLOKPb�WXLOfF[-LOHw�$WXLOKMDFE#L � LOWXLOY;Z-H-Y�]cT
a�fua�h`LObFLOf
k^Z(LONPH#LOfSh`lAY;KPNMDFE#]cbtY;Z-bFLOH?fud�Z-h=KPNMDFE#LOH � V�LOfFLONPH#]cbcNPh=h�Z-H-Y�k^W�NM]FDFE#LOH�a�H-k^Z-T
aA]F]FLOH#[-LOHi��a�bFLOH?Z-H#[(�SLpj
U�LOfFLOH-k�[#a�bFLOH}U+�-E-fFLOH ^+nSV#]FDFE-H-NPbcb ?#v 8 `pv�nSKM]ok^WXLONPbFLOfiC$DFE-fcNPbcbRNM]cbRLONPH#Lih`lAY;KPNMDFE#]cbRY;Z-bFL��!H�bFLOfcT�GAK�a�bcNMGAH
LOf�U�GAfF[-LOfcKPNMDFEw��WXLOKMDFE#L(L^]/LOfcK�a�Z-V-b��X[3NMLoY�LOh`L^]F]FLOH#LOH¨[3NPY;NPbua�KMLOH\��a�bFLOH\LOH�bF]cT-fFL^DFE#LOH#[¨[-LOf�[-LObFLOI$bcNMLOfcbFLOH
_)a�fua�h`LObFLOfSk^Z?[3fFLOE#LOHRZ-H#[ok^Zom�LOfF]FDFE-NMLOV�LOHW^+nSV#]FDFE-H-NPbcbM?#v ;:`pv
� fcE#LOV-KPNMDFE}LOKMLOY�a�H�bFLOfRa�KM]/LONPH#L(gia�H-NPT-Z-K�a�bcNMGAH\Y�LOh`L^]F]FLOH#LOfr��a�bFLOH\LOfF]FDFE#LONPH�bo[-LOf�nSH#]ua�bck���[3NML(��a�bFLOH
]FG`k^Z�a�I3§�Z-NPfcNMLOfFLOHw��[#a��o[3NML ��� LOI$bFL7[-LOf�_)a�bcNMLOH�bFLOH�V�LOWXLOY;Z-H-Y?NPH�[-LOHig(LO��[#a�bFLOHiH-NMDFE�b�]cNMDFE�bcV
a�fx]cNPH#[5v
�2NMLtk^Zis2fcZ-H#[-L�KPNMLOY�LOH#[-L��9[-L^LxLONPH#LOfS]FGAKMDFE#LOH?T-fFG;]cT�LOI$bcNPm�LOH � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f ^+nSV#]FDFE-H-NPbcbM?#v �:`XNM]cb
[3NML �taADFE3U+�-E-fcZ-H-Y�[-L^]/g(LO�;I�G$GAfF[3NPH
a�bFLOH#]c�3]cbFLOh`]/h=NPb�[-LOH\_)a�bcNMLOH�bFLOH�V�LOWXLOY;Z-H-Y�LOHwvS��aA]`k^Z�Z-H�bFLOfF]cZ3j
DFE#LOH#[-Lr{�GAKPZ-h`LOH I;a�H-H�V�LON�[-LOf=g(� NPh WXL^]FLOH�bcKPNMDFE#LOH�h=NPb=LONPH#LOf7U+fFLONXWed�E-KPV
a�fFLOH WSfcNMLOH�bcNMLOfcZ-H-Y�m�GAH
C$DFE-NMDFE�bF]FLOKMLOI$bcNMGAH#]�ju��_¦E
aA]FLOH-I�G$[3NMLOf�jXZ-H#[RnSZ#]cKML^]FLOfcNMDFE�bcZ-H-Yra�V-Y�LObuaA]cbFLObSWXLOfF[-LOHwv � ]�NM]cb�]FGAh=NPb�[-LOH-I$V
a�f��
[3NMLSN�a�Y�L�[-LOf7k^Z�h`L^]F]FLOH#[-LOHJC$DFE-NMDFE�bFLOH Wed�E-fFLOH#[�[-LOf7Y�L^]ua�h�bFLOH|U�g(�S�qj U H�bFLOfF]cZ#DFE�Z-H-YiNPh=h`LOf�]FGRk^Z
��Z#]cbcNMLOfFLOHw�
[#a��/I�LONPH#LOfcKMLON)�SLOK�a�bcNPm$V�LOWXLOY;Z-H-Y�LOHih`LOE-fSk^W�NM]FDFE#LOH�[-LOh QSG$GAfF[3NPH
a�bFLOH#]c�3]cbFLOh [-L^]�stLOE-NPfcH#]
Z-H#[o[-LOh¢[-LOfSg(L^]F]cZ-H-Y/a�Z3U+bcfcNPbcb�v

� ��� � -.5 -9*) �(�*)8�+�- 2 - 032 7 / (

<
NMLOK�LONPH#LOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH�NM]cb�[3NML � L^]cbcNPh=h�Z-H-Y?m�GAH � LOWXLOY;Z-H-Y�]cT
a�fua�h`LObFLOfcHw�)[3NML/L^]�LOfcK�a�Z-V�LOH
[3NMLiY�LOh`L^]F]FLOH#Li{�GAKPZ-h`LOH#[#a�bFLOH1h`lAY;KPNMDFE#]cb?GAT-bcNPh/a�K�a�HLONPH#LOH�SLpU�LOfFLOH-k�[#a�bFLOH#]ua�bck�a�H-k^Z-T
aA]F]FLOHwv � NPH
Y;fcZ-H#[3KMLOY�LOH#[-L^]e_¦fFGAV-KMLOh NM]cb�[#a�V�LON�[3NML�Lp«#a�I$bFLS�tLpy#H-NPbcNMGAHr[-L^] � LOY;fcN � L^] � GAT-bcNPh/a�K �Pv � NPH#L2GAT-bcNPh/a�KMLSnSH3j
T
aA]F]cZ-H-Y=V�L^[-LOZ-bFLOb2]cNMDFE#LOfcKPNMDFE(LONPH#LxnSH-T
aA]F]cZ-H-Y#�#[3NMLxLONPH � fcY�LOV-H-NM]�KPNMLpU�LOfcb��-WXLOKMDFE#L^]2[-LOH?�SLpU�LOfFLOH-k�[#a�bFLOH
h`lAY;KPNMDFE#]cb`H
a�E#LoI�GAh=h�b�v�nSKPKMLOfF[3NPH-Y�]`Z-H�bFLOfF]FDFE#LONM[-LOH¨]cNMDFEJV�LON�[-LOf=U�g(�S�x[3NMLoY�LOh`L^]F]FLOH#LOHJ{�GAKPZ-h=NPH
a
[3Z-fFDFER�2a�Z#]FDFE#LOHw�3nSfcbFLpUqa�I$bFL2Z-H#[oa�Z#DFE?a�Z3U+Y;fcZ-H#[r[-L^]ek^Zrh`L^]F]FLOH#[-LOH � WFNw�Sj ��� LOI$bF]eV�L^[3NPH-Y;bFL;�3KMGAI;a�KML
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�
E2LOKPKPNPY;I�LONPbF]F]FDFE�Wea�H-I$Z-H-Y�LOHim�GAH#LONPH
a�H#[-LOf�v
� NPHrWXL^]FLOH�bcKPNMDFE#LOf�C$DFE-fcNPbcb�k^Z-f � H�b!W�NMDFI$KPZ-H-Y�LONPH#L^] � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH#]cm�LOf�Uqa�E-fFLOH#]�NM]cbe[3NMLt�tLpy#H-NPbcNMGAH
LONPH#LOf�nSV#]cbua�H#[-]�U+Z-H-I$bcNMGAHw�AWXLOKMDFE#LS[3NML�s2�-bFL�[-LOf¦fud�Z-h=KPNMDFE#LOH/nSH-T
aA]F]cZ-H-Yx[-LOf¦��a�bFLOH/a�H#LONPH
a�H#[-LOf�W�NM[-LOf�j
]cT-NMLOY�LOKPH�]FGAKPKqv��2NML�nSfcb�[-LOf�m�LOfcWXLOH#[-LObFLOHrnSV#]cbua�H#[-]�U+Z-H-I$bcNMGAH`NM]cb�[#a�V�LON#m�GAH/[-LOf�nSH�WXLOH#[3Z-H-Y=a�V-E
d�H-Y;NPY#�
U+�-f2[3NML7[3NML � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f�m�LOfcWXLOH#[-LObtWXLOfF[-LOH�]FGAKPKqv
g?NPbFESNPKzU�L�[-L^] � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH#]ua�KPY�G�j
fcNPbcE-h�Z#]�W�NPfF[7m�LOfF]cZ#DFE�b���[3NML�_)a�fua�h`LObFLOf�k^Z=LOfch=NPbcbFLOKPHw��[3NML�U+�-f¦[3NMLenSV#]cbua�H#[-]�U+Z-H-I$bcNMGAH`LONPH#LOH�h=NPH-NPh/a�KMLOH
¥�LOfcbSLOfcY�LOV�LOHwv
stLOH#LOfFLOKPK3K�aA]F]FLOH�]cNMDFE � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH#]cm�LOf�Uqa�E-fFLOH`NPH � NPKM[$j5Z-H#[�I�j!�2a�Z-h�jqV
aA]cNMLOfcbFLX{�LOf�Uqa�E-fFLOH�]FG�W�NML
NPbFLOfua�bcNPm�LxZ-H#[oH-NMDFE�bSNPbFLOfua�bcNPm�L�{�LOf�Uqa�E-fFLOH(LONPH�bFLONPKMLOHwv
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� LON�[3NML^]FLOf(s2fcZ-T-T�L�m�GAH � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH#]cm�LOf�Uqa�E-fFLOH&WXLOfF[-LOH1[3NML � NPY�LOH#]FDFE
a�U+bFLOH�[-LOf?¬#GAZ-fcNMLOf�j
bcfua�H#]�U�GAfch/a�bcNMGAH a�Z#]cY�LOH�Z-bck^b ^+]cNMLOE#LUQ  E � >P?�S!�LQ Q�n�C >CDVS!�LQ g(n2n >&9�S!�LQ L E � >C:VS!� Q Q��Sn >C>(S9`pv5¥\NPfF[|LONPH#L
¬-Z-H-I$bcNMGAHoU�^ �� `�Z-h LONPH#LOHoV�LOKPNMLOV-NPY�LOHo{�LOI$bFGAf �� m�LOfF]FDFE#GAV�LOHw�#]FG�LOfcY;NPV-b�]cNMDFE�U�GAKPY�LOH#[-LOfF<
Z#]ua�h=h`LOH-E
a�H-Y
k^W�NM]FDFE#LOH��4� �� @ �� 	�Z-H#[R[-LOfS¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFLOH��� � ��P	 �
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� NPH#L�{�LOfF]FDFE-NMLOV-Z-H-Y/[-L^] � NPKM[-L^]�NPh WSfcbF]cfua�Z-h¢d�Z-��LOfcbS]cNMDFERa�KM]FG�NPHoLONPH#LOf�k^Z#]ud�bck^KPNMDFE#LOH?_¦E
aA]FL�� � ��P	X[-LOf
¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFLOHwv � NPH#L��SGAbua�bcNMGAHoNPh�WSfcbF]cfua�Z-h¯Z-h [-LOHr¥\NPH-I�LOK���V�LOW�NPfcI$b�[3NML^]FLOKPV�L��2fFLOE�Z-H-Y
[-LOf`¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFLOHwv�¥}d�E-fFLOH#[Ja�KM]FGiLONPH#L�Lwfua�H#]cK�a�bcNMGAHJH�Z-f`[3NMLo_¦E
aA]FLo[-LOf=¬#GAZ-fcNMLOfcbcfua�H#]�U�GAf�j
h=NMLOfcbFLOH�d�H#[-LOfcb��wW�NPfcI$bx]cNMDFE|LONPH#L`�SGAbua�bcNMGAH�a�Z3U � LObcfua�YAj2Z-H#[�_¦E
aA]FLOH-NPH3U�GAfch/a�bcNMGAH�a�Z#]�vw�2NML^]xLOfcK�a�Z-V-b
L^]��3[#aA]e_¦fFGAV-KMLOh [-LOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAHRNPHo�SGAbua�bcNMGAHrZ-H#[ Lwfua�H#]cK�a�bcNMGAHoNPh I�j!�2a�Z-h k^Zo]FLOT
a�fcNMLOfFLOHwv
nSKPKML�nSKPY�GAfcNPbcE-h`LOH�[3NML^]FLOf2nSfcb�V�L^]cbcNPh=h`LOHi[-L^]cE
a�KPV?k^Z-H
dADFE#]cb�[3NML��SGAbua�bcNMGAH#]cT
a�fua�h`LObFLOfth=NPbFESNPKzU�Lx[-L^]
C�T�LOI$bcfcZ-h`]_^+[5v Ewv�[-LOh � LObcfua�Y([-LOf7¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFLOH?`7[-LOf�{�GAKPZ-h`LOH#[#a�bFLOH#]ud�bck�L;��Z-h Lwfua�H#]cK�a�j
bcNMGAH#]FL � LOI$bFL�k^Z-H
dADFE#]cb�a�Z#]ck^Z-I$K�a�h=h`LOfcHwvwC�Z-h=h=NMLOfcbth/a�HiLONPH#LOH�QtfFLONM]cfcNPH-Y�NPh C�T�LOI$bcfcZ-h LOH�bcK�a�H-YR[-LOf
�2aA[3NMLOH�a�Z3UL^+]cNMLOE#L�nSV-VwvC?#v 8 `p�;]FG�LOfcE
d�KPb�h/a�H/LONPH#L�LONPH#[3NPh`LOH#]cNMGAH
a�KMLS¬-Z-H-I$bcNMGAH �����4	pv <
WXLON#Y�LOY�LOH#LONPH
a�H3j
[-LOf�m�LOfF[3fFLOE�bFL � NPKM[-LOf�KPNMLpU�LOfcH(]FG�k^WXLON�Y�LOY�LOH#LONPH
a�H#[-LOf2m�LOfF]FDFE#GAV�LOH#L�¬-Z-H-I$bcNMGAH#LOH � 1 ���4	XZ-H#[ � # ���4	pv
��a
[3NML � NPKM[-[#a�bFLOH�NPh WSfcbF]cfua�Z-h&fFL^LOKPK-]cNPH#[5��NM]cb)[-LOf�I�j!�2a�Z-h&]c�$h=h`LObcfcNM]FDFEwvA�2NMLL[OZ-H�bFLOfFL.\ Etd�KzU+bFL�NM]cb¦a�Z#])[-LOf
[^GAV�LOfFLOH1\2fFLOI�GAH#]cbcfcZ-NMLOfcV
a�f�Z-H#[/I;a�H-H/U+�-fe[3NMLSH
aADFE3U�GAKPY�LOH#[-LOH � LObcfuaADFE�bcZ-H-Y�LOHRWXLOY;Y�LOK�aA]F]FLOHrWXLOfF[-LOHw�-[#a
]cNML2I�LONPH#LOfcKMLON5k^Z#]ud�bck^KPNMDFE#L��!H3U�GAfch/a�bcNMGAHRLOH�bcE
d�KPb�v-�2NML2{�LOfF]FDFE-NMLOV-Z-H-Y/[-LOfeV�LONM[-LOHo¬-Z-H-I$bcNMGAH#LOH � 1 ���4	�Z-H#[
� # ���4	)I;a�H-H`V�LONM]cT-NMLOKM]cWXLONM]FL�h=NPb�ESNPKzU�Lem�GAH�QtfFLOZ-k^I�GAfcfFLOK�a�bcNMGAH#]ch`LObcE#G$[-LOHo]FLOE-f�Y�LOH
a�Z/V�L^]cbcNPh=h�b�WXLOfF[-LOH^+]cNMLOE#L Q g(n2n >&9�S!�+Q L E � >C:VS9`�Z-H#[rNM]cb�[3NPfFLOI$b�T-fFGAT�GAfcbcNMGAH
a�Kwk^Z-h¢�SGAbua�bcNMGAH#]cW�NPH-I�LOKqv#�2NML�nSV#]cbua�H#[-]�U+Z-H-I�j
bcNMGAH`V�LON#[3NML^]FLOf�L�L^DFE-H-NPI`LOfcfFLONMDFE�b�a�KM]FG2U+�-f�LONPH#L�h=NPH-NPh/a�KMLS�2N � LOfFLOH-kS[-LOfXC�T�LOI$bcfFLOH�a�Z3U5[-LOH/QtfFLONM]cfcNPH-Y�LOH
NPE-fFLOH?GAT-bcNPh/a�KMLOH?¥�LOfcb�v
�!h�[3fFLONM[3NPh`LOH#]cNMGAH
a�KMLOH|¬
a�KPK�U+�-E-fcbtLONPH#L=dA§�Z-NPm;a�KMLOH�bFL/C�Z-h=h/a�bcNMGAH�LOH�bcK�a�H-YR[-LOf��2aA[3NMLOHik^Z�LONPH#LOftk^WXLONzj
[3NPh`LOH#]cNMGAH
a�KMLOH �!H3U�GAfch/a�bcNMGAH a�Z3USLONPH#LOf7QtZ-Y�LOKMGAV�LOf���dADFE#L;v¦��aR[3NML^]FL/�!H3U�GAfch/a�bcNMGAH�H�Z-H|h=NPb�[3fFLONX¬-fFLONzj
E#LONPbF]cY;fuaA[-LOH]^,k�v � v3[-LOH � Z-KMLOfcW�NPH-I�LOKE`Xk^W�NM]FDFE#LOHR�SLpU�LOfFLOH-k�[#a�bFLOHoZ-H#[oa�H-k^Z-T
aA]F]FLOH#[-LOHR��a�bFLOHRGAT-bcNPh=NMLOfcb
WXLOfF[-LOHrh�Z-�#��NM]cb�I�LONPH#LSLONPH3UqaADFE#L � L^]cbcNPh=h�Z-H-Y=[-LOfX�SGAbua�bcNMGAH#]cW�NPH-I�LOK�h`LOE-f�h`lAY;KPNMDFEwv3¬��-f�I$KMLONPH#LS�2fFLOE3j
W�NPH-I�LOKq��W�NML7]cNML�V�LON)[-LOfSU�g(�S��a�Z3U+bcfFLObFLOHw��I�lAH-H#LOH�[3NML�¬-fFLONPE#LONPbF]cY;fuaA[-L=[3Z-fFDFEiY�L^LONPY;H#LObFL=_¦fFG��cLOI$bcNMGAH#LOH
E-NPH-fFLONMDFE#LOH#[¨LOH�bcI�GAT-T�LOKPbrZ-H#[\a�Z3Ux[#aA] ;A� _¦fFGAV-KMLOh©k^Z-fc�#DFI$Y�LpU+�-E-fcb�WXLOfF[-LOH ^Q L E � >C:VS9`pv <
Z-fra�KPKPY�Lpj
h`LONPH#LOfFLOH Nwl;]cZ-H-Y?[-L^]�_¦fFGAV-KMLOh`]xh�Z-�ia�Z3U�LONPH#L=h`LOE-fF[3NPh`LOH#]cNMGAH
a�KML;��NPbFLOfua�bcNPm�L WST-bcNPh=NMLOfcZ-H-Y�]cbFL^DFE-H-NPI
k^Z-fc�#DFI$Y�LOY;fcN � LOHrWXLOfF[-LOH ^Q Q��Sn >C>(S9`pv.ESNMLOfck^Z/NM]cbXL^]�LOf�U�GAfF[-LOfcKPNMDFEw�3[3NMLS]cT�LOI$bcfua�KMLS�!H3U�GAfch/a�bcNMGAH�h`LOE-f�UqaADFE
k^Z?fFGAbcNMLOfFLOHw��a�KM]FG=k^Z?NPH�bFLOfcT�GAKPNMLOfFLOHwv���a=[3NMLxI�j!�2a�Z-h�j!�!H3U�GAfch/a�bcNMGAH?j�NPh�stLOY�LOH#]ua�bck�k^Z([-LOH � NPKM[-[#a�bFLOH



�]� �����%
 � 
��������' !��
���
� ���:$�� � �

kx

Rekonstruierbar
wegen Symmetrie

ky

g(ϕ)

nSV-V-NPKM[3Z-H-YS?#v 8 ��C�Z-h=h/a�bcNMGAH(LOH�bcK�a�H-Y�[-LOf��2aA[3NMLOH

]FLOKPV#]cb�j�]FLOE-f�m$NMLOKMLoC�T-fc�-H-Y�LRa�Z3U+WXLONM]cb���KPNMLpU�LOfcH LONPH3UqaADFE#Lr�!H�bFLOfcT�GAK�a�bcNMGAH#]cfFGAZ-bcNPH#LOHJI�LONPH#Loa�Z#]cfFLONMDFE#LOH#[-L
SZ
a�KPNPbud�b�v#�2NMLx�SL^DFE-H�Z-H-Y/W�NPfF[R]FGAh=NPb�fFLOK�a�bcNPmrk�LONPbua�Z3U+WXLOH#[3NPY#v
�taADFE#[-LOh [3NMLt�SGAbua�bcNMGAH#]cT
a�fua�h`LObFLOf�V�L^]cbcNPh=h�b�W�Z-fF[-LOHw�3NM]cbeL^]Xh`lAY;KPNMDFEw�#[3NMLt��a�bFLOHo]FG�k^Zo[3fFLOE#LOHw�-[#a��
]cNMDFER�SLpU�LOfFLOH-kxZ-H#[?a�H-k^Z-T
aA]F]FLOH#[-Lx��a�bFLOHRH�Z-f�Z-h¢LONPH#LYLwfua�H#]cK�a�bcNMGAH?Z-H�bFLOfF]FDFE#LONM[-LOHwv5C$G�WXGAE-K�NPh�WSfcbF]�j
W�NMLea�Z#DFE7NPh�I�j!�2a�Z-h&]FLOT
a�fcNMLOfcb)[3NML^]FL^]�_¦fFGAV-KMLOh~[3Z-fFDFE=_¦fFG��cLOI$bcNMGAH`a�Z3U
[3NMLXn�DFE#]FLOH=LONPH#L^]�GAfcbcE#GAY�GAH
a�KMLOH
QSG$GAfF[3NPH
a�bFLOH#]c�3]cbFLOh`]���]FGR[#a��([3NML Lwfua�H#]cK�a�bcNMGAH#]cT
a�fua�h`LObFLOf�V�LONM]cT-NMLOKM]cWXLONM]FL/[3Z-fFDFE�QtfFLOZ-k^I�GAfcfFLOK�a�bcNMGAH#]�j
h`LObcE#G$[-LOHRV�L^]cbcNPh=h�b�WXLOfF[-LOH?I�lAH-H#LOHwv
�2NML?I�j!�2a�Z-h�jqV
aA]cNMLOfcbFLOH¨�tLObFLOI$bcNMGAH#]ch`LObcE#G$[-LOHLOfF]FDFE#LONPH#LOHa�Z3U+Y;fcZ-H#[¨[-LOfRC$LOT
a�fua�bcNMGAH}m�GAH¨�SGAbua�bcNMGAH
Z-H#[SLwfua�H#]cK�a�bcNMGAHRa�bcbcfua�I$bcNPm�v�¥�LONPbFLOfcE-NPHo]cNPH#[/[3NML2nSKPY�GAfcNPbcE-h`LOH�NPh ;A�Sj!¬
a�KPK�]FG�W�NMLSV�LON
I$KMLONPH#LOHr�SGAbua�bcNMG�j
H#LOH`a�Z#DFE`NPh°�A�Sj!¬
a�KPK-H-NMDFE�b�NPbFLOfua�bcNPm��;]FGt[#a��xLONPH#LeE#GAE#L��SL^DFE#LOH-Y�L^]FDFE�W�NPH#[3NPY;I�LONPbXfFL�a�KPNM]cNMLOfcV
a�f�LOfF]FDFE#LONPH�b�v
nSKPKMLOfF[3NPH-Y�]¦NM]cb)V�LON-[-LOf¦fFLObcfFG;]cT�LOI$bcNPm�LOH`nSH�WXLOH#[3Z-H-Y�a�Z3U � LObcfua�Y�]cV-NPKM[-LOf�NPh stLOY�LOH#]ua�bck�k^Z=V-NPKM[3V
aA]cNMLOfcbFLOH
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LONPY�LOH�bcKPNMDFE�[3NML U h=I�LOE-fcZ-H-Y([-LOfxZ-fF]cT-fc�-H-Y;KPNMDFE�V�L�a�V#]cNMDFE�bcNPY;bFLOH Lwfua�H#]�U�GAfch/a�bcNMGAH�m�GAH	���a�Z3U�[3NML`�SLpU�Lpj
fFLOH-k�[#a�bFLOH �� v$�tLOfXY�LOWed�E-KPbFLt¥�LOY�]cbFLOKPKPb��cL^[-G$DFE�I�LONPH#LOH �taADFE�bFLONPKw[#a�f��3[#a�[3NMLSNPH�m�LOfF]FL Lwfua�H#]�U�GAfch/a�bcNMGAH
T-fFGAV-KMLOh=KMG;]`a�Z3U �� h=NPb�ESNPKzU�L/LONPH#LOf=�!H�bFLOfcT�GAK�a�bcNMGAHJa�H-Y�LOWXLOH#[-LOb=WXLOfF[-LOH I;a�H-Hwv��tLOf7{�GAfcbFLONPK�[-L^]7Z-h�j
Y�LOI�LOE-fcbFLOH¨nSH#]ua�bck�L^]`m�GAH}s2KMLONMDFE�Z-H-Y ?#v 8 k�LONPY;b�]cNMDFE�NPH\[-LOHJU�GAKPY�LOH#[-LOH�NPbFLOfua�bcNPm�LOH Nwl;]cZ-H-Y#v U h [3NML
C$DFE
d�bck^Z-H-Y?m�GAH ��|k^Z�m�LOfcV�L^]F]FLOfcHw�5W�NPfF[�[-LOfxh=NPb�[-LOfxNPH�m�LOfF]FLOH Lwfua�H#]�U�GAfch/a�bcNMGAH�NPH�bFLOfcT�GAKPNMLOfcbFL���a�bFLOH3j
]ua�bckB�� ! LOfcH#LOZ-bXa�Z3Uws2KMLONMDFE�Z-H-YY?#v ;�a�H-Y�LOWXLOH#[-LOb�v���a�fua�Z#]¦LOfcY;NPV-b�]cNMDFE=LONPH#LeH#LOZ#L Nwl;]cZ-H-Y �� ! 
A[3NMLeY�L^]ua�h�bFL
Lwfua�H#]�U�GAfch/a�bcNMGAHRNM]cb �� � ��� � �� ! @ �� ��� � v3¬��-f�[3NML^]FL2k^WXLONPbFLx�!bFLOfua�bcNMGAHoZ-H#[Ra�Z#DFE?a�KPKML2U�GAKPY�LOH#[-LOHoV-KMLONPV-b�[3NMLO�aAD^GAV-Nzj!gia�bcfcNz« �1Z-H#[\]FGAh=NPboa�Z#DFE}[3NML(_�]FLOZ#[-GANPH�m�LOfF]FL � � O # � � B 1 # � O Z-H�m�LOfud�H#[-LOfcb�ve¥\�-fF[-L(]cNMDFE
[3NMLcO�aAD^GAV-Nzj!gia�bcfcNz«¨a�Z3U�[3NML(a�H-k^Z-T
aA]F]FLOH#[-LOH\��a�bFLOH ���V�LOk^NMLOE#LOHw��]FGih��-�;bFLOH¨[3NMLRgia�bcfcNz«J]FG�W�NML?[3NML
_�]FLOZ#[-GANPH�m�LOfF]FLtU+�-f��cL^[-L��!bFLOfua�bcNMGAHoH#LOZoV�LOfFL^DFE-H#LOb�WXLOfF[-LOHwv#�!H#]cV�L^]FGAH#[-LOfFL2V-KMLONPV�LOHoV�LON5[-LOh¯Y�LOWed�E-KPbFLOH
NPH�m�LOfF]FLOHRnSH#]ua�bckx[3NML�gia�bcfcNPk�LOH?a�Z#DFEoU+�-f�[3NML � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAHia�KPKMLOf�WXLONPbFLOfFLOHR{�GAKPZ-h`LOH#[#a�bFLOH#]ud�b�j
k�Loh=NPb/[-LOh ]FLOKPV�LOH��SLpU�LOfFLOH-k^m�GAKPZ-h`LOH�NM[-LOH�bcNM]FDFEw�X]FG�[#a��|[3NML � LOfFL^DFE-H�Z-H-Y�[-LOf O�aAD^GAV-Nzj!gia�bcfcNz«JZ-H#[
[-LOf�_�]FLOZ#[-GANPH�m�LOfF]FLOH|H�Z-f7LONPH�LONPH-k^NPY�L^]7gia�K)U+�-fx[3NML`QSGAfcfFLOI$bcZ-f7LONPH#L^]xI�GAh=T-KMLObcbFLOH�U�g(�S�qj!��a�bFLOH#]ua�bck�L^]
[3Z-fFDFE-Y�LpU+�-E-fcbSWXLOfF[-LOH?h�Z-�#v
�2NMLRnSH-k�a�E-K2[-LOf��!bFLOfua�bcNMGAH#LOHw�X[3NML?LOf�U�GAfF[-LOfcKPNMDFE¨]cNPH#[5�¦Z-h©LONPH#L(a�Z#]cfFLONMDFE#LOH#[�T-fud�k^NM]FLiC$DFE
d�bck^Z-H-Y [-LOf
Lwfua�H#]�U�GAfch/a�bcNMGAH#]cT
a�fua�h`LObFLOf ���U+�-f�U�g(�S�qjqb!�$T-NM]FDFE#L � LOWXLOY;Z-H-Y�LOHok^ZrLOfch=NPbcbFLOKPHw�$NM]cbXNPHr[-LOH�T-Z-V-KPNPk^NMLOfcbFLOH
nSKPY�GAfcNPbcE-h`LOHRU�L^]cbcY�LOKMLOY;b ^,k�v � v
a�Z3U�:�V�LON Q ¬)�S� >CB;a�S!� Q ¬)�S� >CD;a(S9`pv LwfFGAbck7[3NML^]FLOf�fFLOK�a�bcNPmoY�LOfcNPH-Y�LOH(�!bFLOfua�bcNzj
GAH#]cbcNMLpU�LtZ-H#[o[-LOfML�a�bF]uaADFE#L;�
[#a��`[3NMLxGAV�LOHoY�LOH
a�H-H�bFLOH(gia�bcfcNz«-GAT�LOfua�bcNMGAH#LOHRH�Z-fSLONPH?LONPH-k^NPY�L^]�gia�K�a�Z#]�j
Y�LpU+�-E-fcbSWXLOfF[-LOH(h��#]F]FLOHw��]cNPH#[RY�d�H-Y;NPY�L7�!h=T-KMLOh`LOH�bcNMLOfcZ-H-Y�LOH�[-L^]�s�a�Z-�Aj�2LOW�bFGAH3jq{�LOf�Uqa�E-fFLOH#]tK�a�H-Y�]ua�h
m�LOfcY;KPNMDFE#LOH`h=NPb�[-LOh°nSH#]cT-fcZ#DFE`LONPH#LOf � DFE�bck�LONPbcI�GAfcfFLOI$bcZ-f�v$g?NPb)h`G$[-LOfcH#LOH$XGAh=T-Z-bFLOfF]c�3]cbFLOh`LOH/]cNPH#[�U+�-f
[3NML � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f�LONPH#L^])U�g(�S�qj!��a�bFLOH#]ua�bck�L^]���[-LOf)NPH�WXLOH-NPY�LOH/g?NPH�Z-bFLOH=Y�LOh`L^]F]FLOH=WXLOfF[-LOH=I;a�H-Hw�
�SL^DFE#LOH-k�LONPbFLOH�m�GAH/h`LOE-fFLOfFLOHRC�bcZ-H#[-LOH/�-V-KPNMDFE ^+]cNMLOE#LRQ Q NOW >C>�S9`pv��tLOH-H#G$DFE�E
a�V�LOH�]cNMDFE�[3NML^]FL�nSKPY�GAfcNPbcE3j
h`LOH/NPHr[-LOfX¬#GAfF]FDFE�Z-H-Y`[3Z-fFDFE-Y�L^]FLObck^beZ-H#[/Y�LOE#lAfFLOH�E#LOZ-bFLSk^Z�LONPH#LOf�C�bua�H#[#a�fF[$j�U�g(�S�qj!nSZ#]cWXLOfcbcZ-H-Y#v3¬��-f
[-LOH � NPH#]ua�bck�NPHR[-LOf�I$KPNPH-NM]FDFE#LOH?�SGAZ-bcNPH#Lx]cNPH#[o]FGAKMDFE#Lx�SL^DFE#LOH-k�LONPbFLOH(H-NMDFE�bta�I$k�LOT-bua�V�LOKqv
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�!H?[-LOHRm�GAfcE#LOfcY�LOE#LOH#[-LOHinSV#]FDFE-H-NPbcbFLOHRW�Z-fF[-LOH?m�LOfF]FDFE-NML^[-LOH#L�{�LOf�Uqa�E-fFLOHRk^Z-f � L^]cbcNPh=h�Z-H-Y/m�GAH � LOWXLpj
Y;Z-H-Y�]cT
a�fua�h`LObFLOfcH k^WXLONMLOf � _��qj!��a�bFLOH#]ud�bck�L�Y�LOY�LOH#LONPH
a�H#[-LOf`LOfcK�d�Z-bFLOfcb�v)�tLOf�U�GAKPY�LOH#[-LoC$DFE-fcNPbcb�NM]cb�H�Z-H
[3NML`QSGAfcfFLOI$bcZ-f7LONPH#L^]�[-LOfx��a�bFLOH#]ud�bck�L`h=NPb�[-LOH�Y�LpU+Z-H#[-LOH#LOH|¥�LOfcbFLOH|[-LOf � LOWXLOY;Z-H-Y�]cT
a�fua�h`LObFLOf�v)�tLOf
L�GAh`GAY;fua�T-E¨KPNMLpU�LOfcb�LONPH\[3NM]cI$fFLObFL^] � NPKM[5veC�bFLOKPKPb�h/a�H\]cNMDFE�m�GAf���[3NML^]FL?[3NM]cI$fFLObFLOH\�!H3U�GAfch/a�bcNMGAH#LOH\KPNMLOY;b
a�Z3U¦[-LOHoQtfFLOZ-k^Z-H-Y�]cT-Z-H-I$bFLOH(LONPH#L^]Ss2NPbcbFLOfF]��-]FG7NM]cb�L^]�[3NMLtnSZ3U+Y�a�V�Lt[-LOf��!H�bFLOfcT�GAK�a�bcNMGAHw�-h`lAY;KPNMDFE#]cb�Y;Z-bFL
¥�LOfcbFL�U+�-fY<
W�NM]FDFE#LOH-Y;NPbcbFLOfcT-Z-H-I$bFL�a�H-k^Z-Y�LOV�LOHwv��2NML^]FL7¬-fua�Y�L^]cbFLOKPKPZ-H-YRLOfcY;NPV-b�]cNMDFEiV�LON)LONPH#LOftV�LOKPNMLOV-NPY�LOH
�SGAbua�bcNMGAH(Z-H#[XLwfua�H#]cK�a�bcNMGAH�LONPH#L^] � NPKM[-L^]�v��!h U�GAKPY�LOH#[-LOH(WXLOfF[-LOH�[3NMLxW�NMDFE�bcNPY�]cbFLOH�V-NPKM[$jXZ-H#[?I�j!�2a�Z-h�j
V
aA]cNMLOfcbFLOH��!H�bFLOfcT�GAK�a�bcNMGAH#]ch`LObcE#G$[-LOHJU+�-f=[3NML�U�g(�S��m�GAfcY�L^]cbFLOKPKPb�v��2NML^]FL�Z-H�bFLOfF]FDFE#LONM[-LOH¨]cNMDFE V�LOk^�-Y;KPNMDFE
stL^]FDFE�W�NPH#[3NPY;I�LONPb�Z-H#[ SZ
a�KPNPbud�b2m�GAH#LONPH
a�H#[-LOf�v��!H?LONPH-NPY�LOHi¬¦d�KPKMLOH(W�NPfF[RE-NMLOf2H�Z-ft[-LOf2LONPH#[3NPh`LOH#]cNMGAH
a�KML
¬
a�KPK�[3NM]cI$Z-bcNMLOfcb�
#[3NML � fcWXLONPbFLOfcZ-H-Yoa�Z3U)k^WXLON�V-k^Wxv#[3fFLONw�2NPh`LOH#]cNMGAH#LOH?NM]cb�[#a�H-HRbcfcNPm$N�a�Kqv
�!h � NPKM[3fua�Z-h�E
d�H-Y;b/[-LOf=¥�LOfcb/LONPH#L^] <
W�NM]FDFE#LOH-Y;NPbcbFLOfcT-Z-H-I$bFL^]oa�H#]FDFE
a�Z-KPNMDFE�m�GAHJ[-LOh�¥�LOfcb`[-LOf`NPE-H
Z-h=Y�LOV�LOH#[-LOH�s2NPbcbFLOfcT-Z-H-I$bFL�a�Vwv-�2NML�V-NPKM[3fua�Z-h�V
aA]cNMLOfFLOH#[-LOHi�!H�bFLOfcT�GAK�a�bcNMGAH#LOHW^,KPNPH#L�a�f�� ?#v ;3v 8 
-]cNPH#D��
?#v ;3v ;:`�I�lAH-H#LOHR[-L^]cE
a�KPV?a�KM]eLONPH#L WSfcbF]cfua�Z-h�Uqa�KPbcZ-H-Y=U�GAfch�Z-KPNMLOfcb�WXLOfF[-LOHwv#�2NML^]XW�NML^[-LOfcZ-h V�L^[-LOZ-bFLOb�LONPH#L
g?Z-KPbcNPT-KPNPI;a�bcNMGAH�NPh ���j!�2a�Z-hRv � ]7k�LONPY;b�]cNMDFE�NPH�nSV#]FDFE-H-NPbcb ?#v ;3v ;3��[#a��i[3NML�¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFLo[-L^]
GAT-bcNPh/a�KMLOH`¬
a�KPbcZ-H-Y�]cI�LOfcH#]�LONPH��SL^DFE�bFL^DFI7NM]cb�v��2NMLX[#a�fcY�L^]cbFLOKPKPbFLOH=g(LObcE#G$[-LOH�h`L^]F]FLOH�]cNMDFE=[-L^]cE
a�KPV7NPh=h`LOf
a�H?[3NML^]FLOh¢GAT-bcNPh/a�KMLOH?�!H�bFLOfcT�GAK�a�bcNMGAH#]cI�LOfcHwv��2LOV�LOHR[-LOHRV-NPKM[3V
aA]cNMLOfcbFLOH?�!H�bFLOfcT�GAK�a�bcNMGAH#LOH(WXLOfF[-LOHRNPH?[-LOf
N5NPbFLOfua�bcZ-f2m�LOfF]FDFE-NML^[-LOH#L�I�j!�2a�Z-h�jq{�LOf�Uqa�E-fFLOHW^�� ?#v ;3v �:`XV�L^]FDFE-fcNMLOV�LOHw�#WXLOKMDFE#L7LONPH#L�Y;Z-bFL � fcY�LOV-H-NM]F§�Z
a�j
KPNPbud�b�V�LON�a�I$k�LOT-bua�V-KMLOfS�SL^DFE#LOH-Y�L^]FDFE�W�NPH#[3NPY;I�LONPbtKPNMLpU�LOfcHwv
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� LONw[-LOf�KPNPH#L�a�fFLOHR�!H�bFLOfcT�GAK�a�bcNMGAHRW�NPfF[o[-LOf�¥�LOfcb�LONPH#L^]F<
W�NM]FDFE#LOH-Y;NPbcbFLOfcT-Z-H-I$bFL^]SV�L^]cbcNPh=h�b��3NPH#[-LOh h/a�H
[3NMLxV�LONM[-LOH([3NPfFLOI$bFLOH �taADFE�V
a�fcT-Z-H-I$bFL7h=NPbSNPE-fFLOh nSV#]cbua�H#[Rk^Z-h�<
W�NM]FDFE#LOH-Y;NPbcbFLOfcWXLOfcb�Y�LOW�NMDFE�bFLOb�v��2NMLpj
]FL=�!H�bFLOfcT�GAK�a�bcNMGAH�a�fcV�LONPbFLOb�NPh�{�LOfcY;KMLONMDFE|k^Z|a�H#[-LOfFLOH��!H�bFLOfcT�GAK�a�bcNMGAH#]ch`LObcE#G$[-LOH�]FLOE-f�]FDFE-H#LOKPKqv � LON�[-LOf
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Kern für lineare Interpolation
Ortraumachse
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0.2

Spektrum des Kerns für lin. Interpolation
Spektrum des optimalen Kerns

Frequenzraumachse

1 10 5

1 10 4

0.001

0.01

0.1

1

Spektrum des Kerns für lin. Int. - halblogarithmisch
Spektrum des optimalen Kerns - halblogarithmisch

Frequenzraumachse

nSV-V-NPKM[3Z-H-YS?#v ; �-�!H�bFLOfcT�GAK�a�bcNMGAH#]cI�LOfcH(Z-H#[R[-L^]F]FLOH(C�T�LOI$bcfcZ-h¯U+�-f�[3NMLtKPNPH#L�a�fFL��!H�bFLOfcT�GAK�a�bcNMGAH

KPNPH#L�a�fFLOHR�!H�bFLOfcT�GAK�a�bcNMGAHrNM]cbe[-LOfeQ�LOfcHw�$h=NPbe[-LOh [3NML � NPKM[-[#a�bFLOHrk^Z-fe�!H�bFLOfcT�GAK�a�bcNMGAHoY�LpUqa�KPbFLObXWXLOfF[-LOHw�-LONPH
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�2fFLONML^DFI/[-LOf E2lAE#L2LONPH#]�Z-H#[/[-LOf � fFLONPbFLSk^WXLONq�$[-L^]F]FLOH�gia�«3NPh�Z-h¯a�Z3U�[-LOh k^ZrLOfch=NPbcbFLOKPH#[-LOH<
W�NM]FDFE#LOH3j
Y;NPbcbFLOfcT-Z-H-I$b�KPNMLOY;b�vw�2NML E2lAE#L=[-L^]x�2fFLONML^DFI3]�a�H�[-LOH �taADFE�V
a�fcT-Z-H-I$bFLOH|KPNMLpU�LOfcbx[3NML/stLOW�NMDFE�bcZ-H-Y�]�Uqa�I$bFG�j
fFLOHwv�nSV-V-NPKM[3Z-H-Y ?#v ;xk�LONPY;bX]FG�WXGAE-K5[-LOH�Q�LOfcHoa�KM]ea�Z#DFEr[-L^]F]FLOHoC�T�LOI$bcfcZ-h NPh {�LOfcY;KMLONMDFErk^Z-h GAT-bcNPh/a�KMLOH
C�T�LOI$bcfcZ-hRv��2NML(nST-T-fFG^«3NPh/a�bcNMGAH}[-L^]��SL^DFE�bFL^DFI3]cT�LOI$bcfcZ-h`]rNM]cb`h/a�H-Y�LOKPE
a�U+b�
e[#aA]oC�T�LOI$bcfcZ-h Uqd�KPKPb/NPh
� H#[3V�LOfFLONMDFE|[-L^]x�SL^DFE�bFL^DFI3]xk^Z�]cbua�fcIia�Vwv5�2NML^]tU+�-E-fcbtk^Z�LONPH#LOf LeNMLpU+T
a��Ay#KPbFLOfcZ-H-Y?[-LOfx��a�bFLOHw�w[3NML=]cNMDFE
V�LON
KPNPH#L�a�fXNPH�bFLOfcT�GAKPNMLOfcbFLOH � NPKM[-LOfcHr[-LOZ-bcKPNMDFErh=NPbX[-LOh nSZ-Y�LSLOfcI�LOH-H#LOHrK�d��;b�v$�2NML^]FLS¬�NPKPbFLOfcZ-H-Y7NM]cb�U+�-fX[3NML
<
WXL^DFI�Lr[-LOfxU�g(�S�2H-NMDFE�b`a�I$k�LOT-bua�V�LOKqv��!H#]cV�L^]FGAH#[-LOfFL`E
d�H-Y;b�[3NMLrC�bud�fcI�L�[-LOf�¬�NPKPbFLOfcZ-H-Y(m�GAH�[-LOf N�a�Y�L
[-L^]�k^ZoNPH�bFLOfcT�GAKPNMLOfFLOH#[-LOH-<
W�NM]FDFE#LOH-Y;NPbcbFLOfcT-Z-H-I$bFL^]�a�Vwv N5NMLOY;bS[-LOfS_¦Z-H-I$b�Y�LOH
a�ZRNPHR[-LOfSg?NPbcbFLtk^W�NM]FDFE#LOH
[-LOH|C�bc�-bck�]cbFLOKPKMLOHw�w]FG�W�NPfF[�[3NML�¬�NPKPbFLOfcZ-H-Yoh/a�«3NPh/a�Kqv�¥\NML � NPKM[X?#v ;�m�LOfua�H#]FDFE
a�Z-KPNMDFE�b��5U+�-E-fcbx[3NML^]FLOf � U,j
U�LOI$bxNPh�¬
a�KPKXLONPH#LOf��SGAbua�bcNMGAH|k^Z�LONPH#LOf�GAfcbF]ua�V-E
d�H-Y;NPY�LOHJC�bud�fcI�L�[-LOf7¬�NPKPbFLOfcZ-H-YX^,m$Y;Kqv�nSV#]FDFE-H-NPbcb ?#v ;3v ?
Z-H#[/nSV-V-NPKM[3Z-H-Y ?#v B:`pv$��atV�LON�[-LOf�U�g(�S��[3NML�_)a�bcNMLOH�bFLOH�V�LOWXLOY;Z-H-Y/Z-H#[/[#a�h=NPbX[3NMLS�SGAbua�bcNMGAH#]cT
a�fua�h`LObFLOf
k�LONPbua�V-E
d�H-Y;NPY�]cNPH#[5�)U+�-E-fcb/[3NMLoKPNPH#L�a�fFL?�!H�bFLOfcT�GAK�a�bcNMGAH�k^Z�LONPH#LOf`k�LONPb�j�Z-H#[�GAfcbF]ua�V-E
d�H-Y;NPY�LOH\¬�NPKPbFLOfcZ-H-Y
[-LOfx��a�bFLOHwv � L^]F]FLOfFL=�!H�bFLOfcT�GAK�a�bcNMGAH#]cm�LOf�Uqa�E-fFLOH�I�lAH-H#LOH � LOWXLOY;Z-H-Y�]ua�fcbFLpUqa�I$bFL/NPH�[-LOH � fcY�LOV-H-NM]cV-NPKM[-LOfcH
LOfcE#LOV-KPNMDFE(]cbud�fcI�LOf�fFL^[3Z-k^NMLOfFLOHwv
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��a/[3NML�Y�L^]ua�h�bFL��!H3U�GAfch/a�bcNMGAH�LONPH#L^]tV
a�H#[3V�L^]FDFE-fud�H-I$bFLOH�I�GAH�bcNPH�Z-NMLOfcKPNMDFE#LOH C�NPY;H
a�KM]2NPH�LONPH#LOftLOH#[3KPNMDFE#LOH
g(LOH-Y�LSm�GAHr_¦Z-H-I$bFLOHoLOH�bcE
a�KPbFLOHoNM]cb���]cbFLOKPKPbe]cNMDFEo[3NPfFLOI$be[3NML2¬-fua�Y�L2H
aADFEo[-LOfe�SLOI�GAH#]cbcfcZ-I$bcNMGAHr[-LOf��!H3U�GAf�j
h/a�bcNMGAHw�#[3NML�k^W�NM]FDFE#LOH?[-LOH?nSV-buaA]cb!WXLOfcbFLOH(KPNMLOY;b�v
<
Z-f��2NM]cI$fFLObcNM]cNMLOfcZ-H-YRW�NPfF[�LONPH#L`¬-Z-H-I$bcNMGAH �4� � 	SV�LObcfuaADFE�bFLOb�v � NPH#L=Y�LOfuaA[-L/nSH-k�a�E-K � a�Z3U�LONPH
a�H#[-LOf�U�GAKzj
Y�LOH#[-LOfS_¦Z-H-I$bFL;�#[3NMLxLONPH#LOH � LOfFLONMDFE?m�GAH @ #K) � LOf�UqaA]F]FLOHw�-]FLONMLOHR[-Lpy#H-NMLOfcb2[3Z-fFDFE �

� � - @  A� � � ��@  A� -���� � �,� � #!) � � �
�,� �4� � ��	
�2NML�nSV-buaA]cb!WXLOfcbFL�LOfcY�LOV�LOH?[#a�h=NPbS[3NMLx¬-Z-H-I$bcNMGAH���� � � 	pv

��� � � 	<� � C # B 1a��A�B � C # �4� � 	 #��7� � - � ) � 	
ESNMLOfcV�LON�]FLON��7�+�E	 �&�¦Z-H#[�]FGAH#]cb��-v��!Hx[-LOf�[3NPY;NPbua�KMLOH=C�NPY;H
a�KPm�LOfua�fcV�LONPbcZ-H-YtNM]cb�L^]w�-V-KPNMDFEw��NPh1[3NM]cI$fFLObFLOH7¬
a�KPK
^qC�Z-h=h`LOH?`5[3NML�Y�LOY�LOV�LOH#L��tLpy#H-NPbcNMGAH�[-L^]	�7� J\	�k^ZxV�LOH�Z-bck�LOHwv��2NML^]wNM]cb�dA§�Z-NPm;a�KMLOH�b�k^Z�LONPH#LOh��!H�bFLOY;fua�K��-V�LOf
[-LOH � LOfFLONMDFE�[-LOf=C�Z-h=h`L`Z-H�bFLOf�{�LOfcWXLOH#[3Z-H-Yi[-LOf7�2NPfuaAD � ]FDFE#LOH��tLOKPbua�U+Z-H-I$bcNMGAHwv��!h I�GAH�bcNPH�Z-NMLOfcKPNMDFE#LOH
¬
a�KPK�W�NPfcI$b
�7� J\	Xa�KM]FGxW�NML2[3NML2�2NPfuaAD � ]FDFE#L2�tLOKPbua�U+Z-H-I$bcNMGAH�
$V�LON5C�Z-h=h`LOHo[#a�Y�LOY�LOH�W�NMLSk^Z-m�GAf�a�H-Y�LOY�LOV�LOHwv
��a�h=NPbSLOfcY;NPV-bS]cNMDFEoU+�-f�[3NML�¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFL�[-LOf�nSV-buaA]cb!WXLOfcbFL �

�� � � 	<� ��B �
��� � � 	 #KF #:9 ` M � V �

� �� � � 	<� ��B �
� C # B 1a��A�B � C # �4� � 	 #��7� � - � ) � 	 #!F #:9 ` M � V �

� �� � � 	<�
� C # B 1a��A�B � C # �4� � ) �� �� �� � 	 #!F #:9 ` M ��� � �

� ]SLOH�bF]cbFLOE�btLONPH#L�I�GAH�bcNPH�Z-NMLOfcKPNMDFE#L`¬-Z-H-I$bcNMGAHw�#WXLOKMDFE#L7]cNMDFEia�KM]S¬#GAKPY�L�[-LOf2�2NM]cI$fFLObcNM]cNMLOfcZ-H-Y`h=NPb2[-LOf2¬-fFLpj
§�Z#LOH-k 1� � � W�NML^[-LOfcE#GAKPb�v � ]tI;a�H-HiU�GAKPY�LOH#[-LOf <
Z#]ua�h=h`LOH-E
a�H-Y?k^W�NM]FDFE#LOH|[-LOfx¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFLOH
[-LOf�I�GAH�bcNPH�Z-NMLOfcKPNMDFE#LOH�Z-H#[R[3NM]cI$fFLObcNM]cNMLOfcbFLOH?¬-Z-H-I$bcNMGAHRY�LpU+Z-H#[-LOHRWXLOfF[-LOH �

��� � � 	<� � C # B 1a��A�B � C # �4� � 	 #�7� � - � ) � 	



��� �������	��
���]� � 
� �]��(���
� �%��� �%
 � 
��������' !�d$�����
� ����� ��
��������
�
� �4� � 	 # �) � #�D^GAh�V � �) � �

h=NPb�D^GAh�V � �) � � � � C # B 1a��A�B � C # �7� � - � ) � 	
� ����C� � 	<� �� � � 	��XD^GAh�V^� ) � # � 	

� �) � � C # B 1a��A�B � C # �� � � - �) � � � ^ ?#v �:`

�2NML^]FLoT�LOfcNMG$[3NM]FDFE#LR¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFL(LOH�bF]cT-fcNMDFE�br[-LOf`¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFLOH¨[-LOf`I�GAH�bcNPH�Z-NMLOfcKPNzj
DFE#LOH/¬-Z-H-I$bcNMGAHw��WXLOKMDFE#L¦�cL^[-G$DFE=h=NPb�LONPH#LOf�Qxa�h=h�j!¬-Z-H-I$bcNMGAH/Y�LpUqa�KPbFLOb�W�Z-fF[-L;v��9]cb)H�Z-H/[3NML�¬#GAZ-fcNMLOfcbcfua�H#]�j
U�GAfch=NMLOfcbFL�V�L^]FDFE-fud�H-I$b��
]FG/[#a���]cNMDFE([3NMLxLONPH-k�LOKPH#LOH�C�T�LOI$bcfFLOH([3Z-fFDFEi[3NML�¬
a�KPbcZ-H-Y�H-NMDFE�b2�-V�LOfF]FDFE-H#LONM[-LOH
^,m$Y;Kqv�nSV-Vwv�?#v �:`p��NM]cb/[#aA]`Z-fF]cT-fc�-H-Y;KPNMDFE#L�C�T�LOI$bcfcZ-h m�GAH �4� � 	7fFLOI�GAH#]cbcfcZ-NMLOfcV
a�f�vX�2NML^]FL^]`NM]cb/[-LOf/¬
a�KPK
^,m�GAKPKM]cbud�H#[3NPY�L/nSV-buaA]cbcZ-H-Y1`p�5WXLOH-H�U+�-f 9 � 9�� 1# � � I�LONPH#L � LONPbcfud�Y�L=m�GAH �� � � 	2h`LOE-fxLp«3NM]cbcNMLOfFLOHwvw�2NML
I$fcNPbcNM]FDFE#L�¬-fFL^§�Z#LOH-k 1# � � W�NPfF[ �S�3§�Z-NM]cb�U+fFL^§�Z#LOH-k � � 	�� Y�LOH
a�H-H�b�v
� ]�NM]cb�KMLONMDFE�b2LOfF]cNMDFE�bcKPNMDFEw��[#a��`[#aA]2C�T�LOI$bcfcZ-h [-LOf�I�GAH�bcNPH�Z-NMLOfcKPNMDFE#LOH�¬-Z-H-I$bcNMGAH(a�Z#]�[-LOh C�T�LOI$bcfcZ-h¢[-LOf
nSV-buaA]cb!WXLOfcbFLxLOfcE
a�KPbFLOHoWXLOfF[-LOHoI;a�H-Hw�$WXLOH-Hoh/a�Ho[3NML^]FL^]eh=NPb�LONPH#LOh¯NM[-L�a�KMLOH�LeNMLpU+T
a�� E}h�Z-KPbcNPT-KPNPk^NMLOfcb�v

k

S (k)

k

SA(k)

kNyq-kNyq

H

nSV-V-NPKM[3Z-H-Y ?#v � �>SZ
a�KPNPbua�bcNPm�Lx��a�fF]cbFLOKPKPZ-H-Y/[-L^]�I�GAH�bcNPH�Z-NMLOfcKPNMDFE#LOH ^+GAV�LOH?`�Z-H#[R[3NM]cI$fFLObFLOH�^,Z-H�bFLOH?`�C�T�LOI�j
bcfcZ-h`]S]FG�W�NMLx[-L^] LeNMLpU+T
aA]F]FL^]�NPh V
a�H#[3V�L^]FDFE-fud�H-I$bFLOH(¬
a�KPK

g?NPbts2KMLONMDFE�Z-H-YS?#v �=LOfcE
d�KPb�h/a�H

+ � � 	<� ) � #�fFL^DOb � �
�2# � � 	�� � � �+T� � 	 �¨]cNPH#D � !�# �) � � &

Z-h ��?[-L^]eI�GAH�bcNPH�Z-NMLOfcKPNMDFE#LOH�¬
a�KPKM]�[3Z-fFDFE + � � 	 # ����C� � 	�k^ZrfFLOI�GAH#]cbcfcZ-NMLOfFLOHwv#��a�[3NMLtg?Z-KPbcNPT-KPNPI;a�bcNMGAHRm�GAH
k^WXLON�¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFLOHJNPh ¬-fFL^§�Z#LOH-k^fua�Z-h dA§�Z-NPm;a�KMLOH�b�k^Z LONPH#LOf=¬
a�KPbcZ-H-Y�[-LOf�¬-Z-H-I$bcNMGAH#LOH NM]cb��
Y;NPKPb�NPh � NPKM[3fua�Z-h �

�4� � 	E� ��� � � 	��X]cNPH#D � !�# �) � �
�

� Ia��A�B � I ��� � � ) � 	 #�]cNPH#D � !�# � - � ) �) � � � ^ ?#v ?1`

�2Z-fFDFE°[3NML��SL^DFE#LOH�m�GAfF]FDFE-fcNzU+b ?#v ?¨K�d��;b�]cNMDFE~H�Z-H~[3NML�¬-Z-H-I$bcNMGAH&U�^�« `ok^Z\�cL^[-LOh V�LOKPNMLOV-NPY�LOH~_¦Z-H-I$b� � W - @  A� #K) � � � � � @  A� -���	 #K) � X�a�Z#]S[-LOH(nSV-buaA]cb!WXLOfcbFLOH ���|LOfcfFL^DFE-H#LOH�
�[-LOf <
W�NM]FDFE#LOH-Y;NPbcbFLOfcT-Z-H-I$bNM]cbSh=NPb2[-LOfSH�Z-H(m�LOf�U+�-Y;V
a�fFLOH(I�GAH�bcNPH�Z-NMLOfcKPNMDFE#LOH|�!H3U�GAfch/a�bcNMGAH?NPH?V�L^]cbch`lAY;KPNMDFE#LOf2¥�LONM]FLxV�L^]cbcNPh=h�b�v��2NML
¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFL=[-LOf2]cNPH#Dpj!¬-Z-H-I$bcNMGAHiNM]cbSLONPHi�SL^DFE�bFL^DFI�v���aA]�C�T�LOI$bcfcZ-h [-L^]2GAT-bcNPh/a�KMLOHi�!H�bFLOfcT�G�j
K�a�bcNMGAH#]cI�LOfcH#]=NM]cb=a�KM]FG-��W�NML�GAV�LOH ]FDFE#GAHJa�H-Y�L^[-LOZ-bFLOb��¦LONPH#Lr�SL^DFE�bFL^DFI�U+Z-H-I$bcNMGAHwv¦��a?[3NMLr]cNPH#Dpj!¬-Z-H-I$bcNMGAH



�]� �]� �"�#��
����$��������:$�� � �

2

1

0

1

abgeschnittene�sinc-Funktion
mit�Hanningfenster�multiplizierte�sinc-Funktion

Ortsraumachse

0

0.05

0.1

0.15

0.2

Spektrum�der�abgeschnittenen�sinc-Funktion
Spektrum�der�mit�einem�Hanningfenster�multiplizierten�sinc-Funktion
Spektrum�des�optimalen�Kerns

Frequenzraumachse

1 10 5

1 10 4

0.001

0.01

0.1

1

Spektrum�der�abgeschnittenen�sinc-Funktion�-�halblogarithmisch
Spektrum�der�mit�einem�Hanningfenster�multiplizierte�sinc-Funktion�-�halblogarithmisch
Spektrum�des�optimalen�Kerns�-�halblogarithmisch

Frequenzraumachse

nSV-V-NPKM[3Z-H-Y ?#v ? �¦�!H�bFLOfcT�GAK�a�bcNMGAH#]cI�LOfcH�U+�-f=[3NMLr]cNPH#Dpj!�!H�bFLOfcT�GAK�a�bcNMGAHJ[-LOf 8A@ s2NPbcbFLOfcT-Z-H-I$bFLrk^Z(�cL^[-LOf/C$LONzj
bFLrV�LOfc�#DFI3]cNMDFE�bcNPY;b�v U h � V�LOfF]FDFE�W�NPH-Y�LOf/k^ZJm�LOfch`LONM[-LOHw��h�Z-�|[-LOf/Q�LOfcHJh=NPb`LONPH#LOh Eta�H-H-NPH-YAU�LOH#]cbFLOf
V�LOY;fFLOH-k^b7WXLOfF[-LOH Z-H#[�[#a�f�USH-NMDFE�b`LONPH3UqaADFEJa�V-Y�L^]FDFE-H-NPbcbFLOH WXLOfF[-LOHwv¦�2NMLoC�T�LOI$bcfFLOH�m�LOfF[-LOZ-bcKPNMDFE#LOH�[3NML
nSV�WXLONMDFE�Z-H-Y�LOHik^Z-h NM[-L�a�KMLOH?Q�LOfcHwv

h=NPb��  � a�V3Uqd�KPKPb��
I;a�H-H(k^Z-f � L^]FDFE-KMLOZ-H-NPY;Z-H-YR[-LOft�SL^DFE-H�Z-H-YR[-LOf � NPH3�#Z-�o[-L^]2]cNPH#D7GAV�LOfcE
a�KPV�LONPH#LOf2Y�Lpj
W�NM]F]FLOH s2fFLOH-k�L�a�KM]�Z-H�WXL^]FLOH�bcKPNMDFE\a�H-Y�LOH#GAh=h`LOH�WXLOfF[-LOHwv��2NML/�!H�bFLOfcT�GAK�a�bcNMGAH�K�d�Z3U+b�H�Z-H�]FG(a�Vw��[#a��Rj
W�NML�a�Z#DFE(V�LON�[-LOHi�!H�bFLOfcT�GAK�a�bcNMGAH#LOH�k^Z-m�GAfSj�[3NML�]cNPH#Dpj!¬-Z-H-I$bcNMGAHih=NPbt[-LOHi�!H�bFLOH#]cNPbud�bFLOH�a�Hi[-LOH�s2NPbcbFLOf�j
T-Z-H-I$bFLOHiY�LpUqa�KPbFLObtW�NPfF[5v � V-KPNMDFE#LOfcWXLONM]FL�WXLOfF[-LOH�V�LON¦[3NML^]FLOft�!H�bFLOfcT�GAK�a�bcNMGAH|�/V-NM] B��taADFE�V
a�fcT-Z-H-I$bFL=k^Z
�cL^[-LOf�C$LONPbFL�[-L^] <
W�NM]FDFE#LOH-Y;NPbcbFLOfcT-Z-H-I$bFL^]�V�LOfc�#DFI3]cNMDFE�bcNPY;b ^+]cNMLOE#L Q ¬)�S� >CB;a�S9`pv5��a`U+�-ft[3NML=[3fFLONM[3NPh`LOH#]cNMG�j
H
a�KML=�!H�bFLOfcT�GAK�a�bcNMGAH�V�LON 8A@ _¦Z-H-I$bFLOH|]FDFE#GAHJ�^��� � �^�;�;�?_¦Z-H-I$bFL�V�LOfc�#DFI3]cNMDFE�bcNPY;b�WXLOfF[-LOH�h��#]F]FLOHw�5NM]cb
[3NML^]FLr�!H�bFLOfcT�GAK�a�bcNMGAH�]FLOE-f�K�a�H-Y�]ua�hRv � LONXU�g(�S�qj!��a�bFLOH#]ud�bck�LOH LOH�bF]cbFLOE#LOH V�LONeY;fFlA��LOfFLOHJQ�LOfcH#LOHJKMLONMDFE�b
�SL^DFE#LOH-k�LONPbFLOH?m�GAHiC�bcZ-H#[-LOHW^+]cNMLOE#L Q Q NOW >C>�S9`pv-Q�LOfcH-Y;fFlA��LOHi[-LOZ-bcKPNMDFE(GAV�LOfcE
a�KPV?m�GAH 8A@ _¦Z-H-I$bFLOH?]cNPH#[
[-L^]cWXLOY�LOH?]FLOKPV#]cb�U+�-f�¬#GAfF]FDFE�Z-H-Y�]ck^WXL^DFI�L7H-NMDFE�bSm�LOfcWXLOH#[3V
a�f�v

� LObcfuaADFE�bFLOb2h/a�H([-LOH?�!H�bFLOfcT�GAK�a�bcNMGAH#]cI�LOfcHiZ-H#[R[#aA]tC�T�LOI$bcfcZ-h¢NPH?nSV-V-NPKM[3Z-H-YS?#v ?#�
]FG�Uqa�KPKMLOH?[3NML � V�LOf�j
]FDFE�W�NPH-Y�LOf�V�LON3[-LOf�a�V-Y�L^]FDFE-H-NPbcbFLOH#LOH/]cNPH#Dpj!¬-Z-H-I$bcNMGAH�a�Z3Ucv��2NML^]FLXI�lAH-H#LOHw�AW�NMLeNPH=[-LOf¦nSV-V-NPKM[3Z-H-Y�Y�LOk�LONPY;b��
[3Z-fFDFE�[3NML7g?Z-KPbcNPT-KPNPI;a�bcNMGAH�LONPH#L^] Eta�H-H-NPH-YAU�LOH#]cbFLOfF]2h=NPbt[-LOf�]cNPH#Dpj!¬-Z-H-I$bcNMGAH�]cbua�fcIom�LOfch=NPH#[-LOfcb�WXLOfF[-LOHwv
�2NMLxg?Z-KPbcNPT-KPNPI;a�bcNMGAH(NPh�WSfcbF]cfua�Z-h V�L^[-LOZ-bFLOb2LONPH#L LeNMLpU+T
a��Ay#KPbFLOfcZ-H-YrNPh ��$j!�2a�Z-hR�#]FG/[#a���[3NMLxE#G$DFE3U+fFLpj
§�Z#LOH�bFLOH � V�LOfF]FDFE�W�NPH-Y�LOf2NPh C�T�LOI$bcfcZ-h¢Z-H�bFLOfF[3fc�#DFI$b2WXLOfF[-LOHwv��2NML^]�E
a�b2[-LOH �taADFE�bFLONPKq��[#a���[3NML�a�V3Uqa�Kzj
KMLOH#[-L�¬�K�a�H-I�L�NPh C�T�LOI$bcfcZ-h a�HrC�bFLONPKPE#LONPb�m�LOfcKPNMLOfcb�v���aA[3Z-fFDFE/W�NPfF[/a�Z#DFE/[3NML�]FDFE�WeaADFE#LFLeNMLpU+T
a��Ay#KPbFLOfcZ-H-Y
[-LOf���a�bFLOH�[3Z-fFDFE [3NMLr]cNPH#Dpj!�!H�bFLOfcT�GAK�a�bcNMGAH�m�LOfF]cbud�fcI$b�v)�tLOf7{�LOfcY;KMLONMDFE�h=NPb=[-LOf7KPNPH#L�a�fFLOH �!H�bFLOfcT�GAK�a�bcNMGAH
k�LONPY;b���[#a���E-NMLOfXa�KPKMLOfF[3NPH-Y�]�LOfcE#LOV-KPNMDFE/V�L^]F]FLOfFL � fcY�LOV-H-NM]F]FL�LOfck^NMLOKPb�WXLOfF[-LOH/I�lAH-H#LOH ^,m$Y;Kqv;nSV#]FDFE-H-NPbcb�?#v ;3v ?
Z-H#[onSV-V-NPKM[3Z-H-YS?#v B:`pv



� � �������	��
���]� � 
� �]��(���
� �%��� �%
 � 
��������' !�d$�����
� ����� ��
��������
�
��P ��P ! � � � 0 %*S � *P�	#C ,/_ �	�!0 #&� �	�( "�
nSKPKMLSV-NM]cE#LOfXm�GAfcY�L^]cbFLOKPKPbFLOHo�!H�bFLOfcT�GAK�a�bcNMGAH#]cm�LOf�Uqa�E-fFLOHrU+�-E-fFLOHrLONPH#LYWSfcbF]cfua�Z-h�Uqa�KPbcZ-H-Y`a�Z#]�v � ]�Wed�fFLt]cNPH-H3j
m�GAKPKq�$[3NML^]FL WSfcbF]cfua�Z-h�Uqa�KPbcZ-H-Y�k^ZrLOfF]FLObck�LOH/Z-H#[ra�KM]Xg?Z-KPbcNPT-KPNPI;a�bcNMGAH�NPh ���j!�2a�Z-h [3Z-fFDFE-k^Z3U+�-E-fFLOHwv-nSKPKPY�Lpj
h`LONPH(bcfcNPbcb2V�LON�LONPH#LOh �!H�bFLOfcT�GAK�a�bcNMGAH#]cT-fFGAV-KMLOh [3NML=C$DFE�W�NMLOfcNPY;I�LONPb�a�Z3Uc��[#a���[3NML�<
W�NM]FDFE#LOH-Y;NPbcbFLOfcT-Z-H-I$bFL
H-NMDFE�bcNM[-LOH�bcNM]FDFE#L(nSV#]cbud�H#[-Lrk^Z�NPE-fFLOH��taADFE�V
a�fcHJE
a�V�LOHwv¦�!h stLOY�LOH#]ua�bckrk^ZJLONPH#LOf�m�lAKPKPNPY|a�KPKPY�LOh`LONPH#LOH
�!H�bFLOfcT�GAK�a�bcNMGAH?]cNPH#[o[3NML <
W�NM]FDFE#LOH-Y;NPbcbFLOfcT-Z-H-I$bFLxV�LON5LONPH#LOf��SGAbua�bcNMGAHoZ-H#[�Lwfua�H#]cK�a�bcNMGAHRh=NPb�LONPH#LOf2C��3]cbFLpj
h/a�bcNPIrT�G;]cNPbcNMGAH-NMLOfcb�v#�2NML^]�K�d��;bS]cNMDFE(a�Z#]cH�Z-bck�LOHwv
�tLOH\LONPH3UqaADFE#]cbFLOH\¬
a�KPK2]cbFLOKPKPb/[3NMLLwfua�H#]cK�a�bcNMGAH¨[#a�f�v(ESNMLOf/]cNPH#[J[3NML?_�G;]cNPbcNMGAH#LOH}a�KPKMLOf�<
W�NM]FDFE#LOH-Y;NPbcbFLOf�j
T-Z-H-I$bFL/k^Z|NPE-fFLOH|H
dADFE#]cbFLOH �taADFE�V
a�fcH�NM[-LOH�bcNM]FDFEwv)��aoLONPH#L Lwfua�H#]cK�a�bcNMGAH�NPh WSfcbF]cfua�Z-h�NM[-LOH�bcNM]FDFE�h=NPb
LONPH#LOfM<
Z#]ua�bck^T-E
aA]FL2NPh ��$j!�2a�Z-h NM]cbe^+nSV#]FDFE-H-NPbcb ?#v 8 v 8 `p�$I;a�H-H�h/a�Ho[3NMLFLwfua�H#]cK�a�bcNMGAHoNPh ��$j!�2a�Z-h [3Z-fFDFE
[3NML7g?Z-KPbcNPT-KPNPI;a�bcNMGAH�[-LOf2¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFLOH�h=NPbtLONPH#LOf Lwfua�H#]cK�a�bcNMGAH#]cT-E
aA]FL=a�Z#]F[3fc�#DFI�LOHwv�¬��-ftLONPH#L
V�LOKPNMLOV-NPY�L Lwfua�H#]cK�a�bcNMGAH?Z-h [-LOHR{�LOI$bFGAf �J�U�GAKPY;b�[3Z-fFDFE(LONPH3UqaADFE#L^] � NPH#]FLObck�LOH �

�4� �� 	E� �@ � a
�M �� � ��P	 #!F B #:9 `�� �M�� �� 
 C � ^ ?#v B:`

�4� �� @ �J\	E� �@ � a
�M �� � ��P	 #!F B #:9 `�� �M�� �� 
 C � #!F B #:9 `�� �M�� �� 
 C � � ^ ?#v D:`

¬��-f?[3NML��!H�bFLOfcT�GAK�a�bcNMGAHh�Z-�\a�KM]FG�H�Z-f?[3NML�¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFL�[-L^] � NPKM[-L^]oT-Z-H-I$b!WXLONM]FL�h=NPb?[-LOf
Lwfua�H#]cK�a�bcNMGAH#]cT-E
aA]FL�h�Z-KPbcNPT-KPNPk^NMLOfcbRWXLOfF[-LOHwv��2Z-fFDFELONPH#LiNPH�m�LOfF]FL�¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch/a�bcNMGAH&LOfcE
d�KPboh/a�H
[#aA]�m�LOfF]FDFE#GAV�LOH#L � NPKM[ ^+¬#GAZ-fcNMLOf�j�C�E-NzU+b�j�LeE#L^GAfFLOh `pv-�!H�bFLOfFL^]F]ua�H�b�a�H�[3NML^]FLOfX�!H�bFLOfcT�GAK�a�bcNMGAH#]cbFL^DFE-H-NPI/NM]cbX[3NML
L�a�bF]uaADFE#L;�X[#a���[#aA]`LONPY�LOH�bcKPNMDFE#L(_¦fFGAV-KMLOh©[-LOf`�!H�bFLOfcT�GAK�a�bcNMGAH�NPh ¬
a�KPK�m�GAHJLwfua�H#]cK�a�bcNMGAH#LOH¨]FGAk^Z#]ua�Y�LOH
Z-h=Y�a�H-Y�LOH?W�NPfF[5�#[#a�h=NPbcbFLOKM]ts2KMLONMDFE�Z-H-YS?#v B=LONPH#LxLp«#a�I$bFL Nwl;]cZ-H-Y`V�LOfFL^DFE-H#LObSWXLOfF[-LOH?I;a�H-Hwv
WSV�WXGAE-K�[-LOfem�GAfcY�L^]cbFLOKPKPbFLx_¦fFGAk�LO�/[-LOf�¬#GAZ-fcNMLOf�j!�!H�bFLOfcT�GAK�a�bcNMGAH�a�Z3U+WXLOH#[3NPY/LOfF]FDFE#LONPH�b�Z-H#[r[3NML��!H�bFLOfcT�GAK�a�j
bcNMGAHia�Z3U�LONPH#LOH?NPH#[3NPfFLOI$bFLOH(¥�LOY/fFL�a�KPNM]cNMLOfcb��#NM]cb2[#aA] � fcY�LOV-H-NM]2m�LOfcY;KPNMDFE#LOH(h=NPb2LONPH#LOf2]cNPH#Dpj!�!H�bFLOfcT�GAK�a�bcNMGAH
]FDFE-H#LOKPK¦V�LOfFL^DFE#LOH�V
a�f�vw�2NML^]tNM]cbt[#a�fua�Z3UXk^Z-fc�#DFI$k^Z3U+�-E-fFLOHw�w[#a��o[3NM]cI$fFLObFL�¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch/a�bcNMGAH#LOH�]FLOE-f
Lp±`k^NMLOH�b2[3Z-fFDFE([-LOHRnSKPY�GAfcNPbcE-h�Z#]2[-LOf�¬
aA]cbS¬#GAZ-fcNMLOfMLwfua�H#]�U�GAfch/a�bcNMGAHW^+¬)¬ L 
-]cNMLOE#L Q � �S� 9 ?VS!� Q C L � >P?�S9`
V�LOfFL^DFE-H#LOb`WXLOfF[-LOHJI�lAH-H#LOHwv O�L�H
aADFEJm�LOfcWXLOH#[-LObFLOfrs2fFlA��Lo[-LOf=��a�bFLOH#]ud�bck�LrZ-H#[ [-LOf=Q�LOfcH-Y;fFlA��LR[-LOf
]cNPH#Dpj!�!H�bFLOfcT�GAK�a�bcNMGAH�NM]cb�LONPH#L ; @ j 8A@C@ h/a�K¦]FDFE-H#LOKPKMLOfFL � LOfFL^DFE-H�Z-H-Y?[3Z-fFDFE�[3NML=¬#GAZ-fcNMLOf�j!�!H�bFLOfcT�GAK�a�bcNMGAH|k^Z
LOfcWea�fcbFLOHwv
U h¯[#aA]e{�LOf�Uqa�E-fFLOHR[-LOf�¬#GAZ-fcNMLOf�j!�!H�bFLOfcT�GAK�a�bcNMGAHia�Z3U)�SGAbua�bcNMGAH#LOHok^ZoLOfcWXLONPbFLOfcHw�#]cNPH#[�m�LOfF]FDFE-NML^[-LOH#L�{�LOf�j
Uqa�E-fFLOH?m�GAfcY�L^]FDFE-K�a�Y�LOH(WXGAfF[-LOHX^Q � �t� >CDVS!� Q  W�� >&9(S!� Q  W�� >C>VS9`pv
�!h U�GAKPY�LOH#[-LOH?WXLOfF[-LOHi[3NMLxnSKPY�GAfcNPbcE3j
h`LOHo[#a�fcY�L^]cbFLOKPKPb��3WXLOKMDFE#L�[-LOHrY�LOfcNPH-Y�]cbFLOHo�SL^DFE#LOH
a�Z3U+Wea�H#[oLOf�U�GAfF[-LOfcHoZ-H#[�[#a�h=NPbXU+�-feLONPH#L � DFE�bck�LONPbua�H3j
WXLOH#[3Z-H-Yi[-LOf � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f7V�L^]FGAH#[-LOfF]xY�L^LONPY;H#LOb7LOfF]FDFE#LONPH#LOH�
�LONPH#L/��a�fF]cbFLOKPKPZ-H-Y([-LOf7a�H#[-LOfFLOH
{�LOf�Uqa�E-fFLOH?I;a�H-HoNPH?[-LOHXWSfcY;NPH
a�K�a�fcV�LONPbFLOHi]FG�W�NML�NPH Q L E � >C:VS�Y�LpU+Z-H#[-LOHRWXLOfF[-LOHwv
� NPH#LX]FLOE-f�L � LOI$bcNPm�L � fcWXLONPbFLOfcZ-H-Y�[-LOf)¬#GAZ-fcNMLOf�j!�!H�bFLOfcT�GAK�a�bcNMGAH/a�Z3U
�SGAbua�bcNMGAH#LOH7NM]cb�H
aADFE � [-[3��NPh�k^WXLONM[3Nzj
h`LOH#]cNMGAH
a�KMLOHR¬
a�KPKw[3Z-fFDFER[3NMLY<�LOfcKMLOY;Z-H-Y`[-LOf��SGAbua�bcNMGAH#]ch/a�bcfcNz«�NPHo[3fFLON�C$DFE#LOfcZ-H-Y�LOHRh`lAY;KPNMDFE Q � �t� >CDVS �

� ����� � - ����� ������ � ����� � � � � � -���� � � #� � � # � � ������ � � � # � � -���� � � #� � � � ^ ?#v 9�`
� NPH#LRC$DFE#LOfcZ-H-YiV�LOW�NPfcI$b7LONPH#L Lwfua�H#]cK�a�bcNMGAH [-LOf <�LONPKMLOH�[-L^] � NPKM[-L^]7LOH�bcK�a�H-Y�LONPH#LOf�QSG$GAfF[3NPH
a�bFLOH
aADFE#]FL;�
WXGAV�LON
[3NML Lwfua�H#]cK�a�bcNMGAH�LOH�bcK�a�H-Y7[-LOfXa�H#[-LOfFLOH/n�DFE#]FL�k�LONPKMLOH�WXLONM]FL2a�H�WedADFE#]cb�v$�2NML Lwfua�H#]cK�a�bcNMGAH#LOH/I�lAH-H#LOH
[3Z-fFDFE`k�LONPKMLOH�WXLONM]FL^]�nSH�WXLOH#[-LOH/[-L^]¦LONPH#[3NPh`LOH#]cNMGAH
a�KMLOH/¬#GAZ-fcNMLOf�j�C�E-NzU+b�j�LeE#L^GAfFLOh`]X[3Z-fFDFE-Y�LpU+�-E-fcb¦WXLOfF[-LOHwv
C$GAh=NPb�I;a�H-Hi[3NML��SGAbua�bcNMGAH�a�Z#DFEih=NPb ESNPKzU�L7[-L^]t¬#GAZ-fcNMLOf�j�C�E-NzU+b�j�LeE#L^GAfFLOh`]7[3Z-fFDFE-Y�LpU+�-E-fcb�WXLOfF[-LOHwv � NPH#L
k^Z#]ud�bck^KPNMDFE#LYLwfua�H#]cK�a�bcNMGAHoI;a�H-Hr[3Z-fFDFERg?Z-KPbcNPT-KPNPI;a�bcNMGAHRLONPH#LOf Lwfua�H#]cK�a�bcNMGAH#]cT-E
aA]FLtV�LON�[-LOfSC$DFE#LOfcZ-H-Y`LOH�b�j
K�a�H-Y([-LOfx��j!n�DFE#]FL`Z-H#[�LONPH#LOf�[-LOf=C$DFE#LOfcZ-H-Y�LOH�LOH�bcK�a�H-Y([-LOf�«$j!n�DFE#]FL/GAE-H#L <
Z#]ua�bck�a�Z3U+Wea�H#[|fFL�a�KPNM]cNMLOfcb
WXLOfF[-LOHwv3�tLOfenSKPY�GAfcNPbcE-h�Z#]eh�Z-�7NPH#]cY�L^]ua�h�b�a�Z3U�LONPH � NPKM[ Dx¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch/a�bcNMGAH#LOH(a�H�WXLOH#[-LOH�^,k^WXLON
¬)¬ L�]�T-fFG�C$DFE#LOfcZ-H-Y1`eZ-H#[��cL^[-L�¬#GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFL�h=NPbS_¦E
aA]FLOH3Uqa�I$bFGAfFLOH?h�Z-KPbcNPT-KPNPk^NMLOfFLOHwv



�]� �]� �"�#��
����$��������:$�� � �

�tLOf)nSKPY�GAfcNPbcE-h�Z#])I;a�H-H=a�Z3U�[3fFLON3�2NPh`LOH#]cNMGAH#LOH=LOfcWXLONPbFLOfcb¦WXLOfF[-LOHw��NPH#[-LOh~[3NML�I�GAh=T-KMLObcbFLe�SGAbua�bcNMGAH#]ch/a�j
bcfcNz«/NPH�k^WXLONM[3NPh`LOH#]cNMGAH
a�KMLx�SGAbua�bcNMGAH#LOHrZ-h [3NMLt[3fFLON�QSG$GAfF[3NPH
a�bFLOH
aADFE#]FLOHRk�LOfcKMLOY;beW�NPfF[5v3�tLOf���a�bFLOH#]ua�bck
I;a�H-H`[#a�H-H�]cZ-I$k�L^]F]cNPm�Leh=NPb�[-LOh GAV-NPY�LOH/nSKPY�GAfcNPbcE-h�Z#]�V�L�a�fcV�LONPbFLOb�WXLOfF[-LOH�
�L^]�]cNPH#[=NPH#]cY�L^]ua�h�b 8 :�¬)¬ L�]
H#GAb!WXLOH#[3NPY#�-Z-h [3NML��=C$DFE#LOfcZ-H-Y�LOHRT-fFG=QSGAfcfF[3NPH
a�bFLOH
aADFE#]FLxk^ZrfFL�a�KPNM]cNMLOfFLOHwv �taADFE�bFLONPKPNPY`V�LON5[3NML^]FLOh¯{�LOf�j
Uqa�E-fFLOH(NM]cbt[3NML � L^]FDFE-fud�H-I$Z-H-Y?a�Z3U�NM]FGAbcfFGAT�L�{�G^«-LOKqv � LON)g(��j U H�bFLOfF]cZ#DFE�Z-H-Y�LOH�a�KPKPY�LOh`LONPH(j�a�V�LOf�a�Z#DFE
NPH#]cV�L^]FGAH#[-LOfFL`V�LONX[-LOfxU�g(�S�Sj2NM]cb�L^]��-V-KPNMDFEw��g(LO�;T
a�fua�h`LObFLOf�k^Z|Wed�E-KMLOHw��V�LONX[-LOH#LOH�[3NML/{�G^«-LOKPY;fFlA��L
NPH(nSZ#]cKML^]FLpje]FG�W�NML7_¦E
aA]FLOH-I�G$[3NMLOfcfcNMDFE�bcZ-H-YRZ-H-Y;KMLONMDFE�[-LOf�C$DFE-NMDFE�bF[3NMDFI�L`NM]cb�v � LObcfuaADFE�bFLObth/a�Hi[3NML�{�G^«-LOK
NM[-L�a�KPNM]cNMLOfcbxa�KM] SZ
aA[-LOf���]FG/NM]cbt[#aA]tGAV�LOH�a�H-Y�LOY�LOV�LOH#L7{�LOf�Uqa�E-fFLOH�a�Z3UX[-LOH�]FLOKPbFLOH#LOH�¬
a�KPK)m�GAH(¥\�-f�U�LOKPH
V�L^]FDFE-fud�H-I$b�v � LObcfuaADFE�bFLOb�h/a�HiH
d�h=KPNMDFE|LONPH#L��SGAbua�bcNMGAHiV�LONM]cT-NMLOKM]cWXLONM]FL�Z-h�[3NML=_¦E
aA]FLOH-I�G$[3NMLOfcfcNMDFE�bcZ-H-Y
NPh ¬
a�KPKMLrLONPH#L^]�§�Z
aA[-LOf�U�lAfch=NPY�LOH�{�G^«-LOKM]��)]FGRV�LOWXLOY�LOH ]cNMDFE [3NML/{�G^«-LOKeNPh�NM]FGAbcfFGAT�LOH���a�bFLOH-fua�Z-h�a�Z3U
LOKPKPNPT-bcNM]FDFE#LOH � a�E-H#LOHRZ-h¢[3NML��SGAbua�bcNMGAH#]uaADFE#]FL;v
U h&a�KM]FGS[#aA]�C$DFE#LOfcZ-H-Y�]cm�LOf�Uqa�E-fFLOH=W�NML�NPH�[-LOf N5NPbFLOfua�bcZ-f)V�L^]FDFE-fcNMLOV�LOHw�Aa�KPKPY�LOh`LONPH`a�H�WXLOH#[-LOH=k^Z�I�lAH-H#LOHw�
NM]cb�k^Z-H
dADFE#]cbRLONPH#Li�!H�bFLOfcT�GAK�a�bcNMGAH[3Z-fFDFE-k^Z3U+�-E-fFLOHw��WXLOKMDFE#L�[3NML(Y�LOh`L^]F]FLOH#LOH}��a�bFLOH¨NPH}LONPH\NM]FGAbcfFGAT�L^]
s2NPbcbFLOf��-V�LOf�U+�-E-fcb�v#�2NML^]�NM]cbSa�Z3U+WXLOH#[3NPY/Z-H#[oLOfcE#lAE�b2[-LOHiC�T�LONMDFE#LOfcV�L^[#a�f�Ucv
� NPH#LtnSV-E-NPKzU�Lt]cbFLOKPKPb�[3NMLxa�KPKPY�LOh`LONPH#LOfFL <�LOfcKMLOY;Z-H-Y�U+�-f�[-LOHo[3fFLONM[3NPh`LOH#]cNMGAH
a�KMLOH?¬
a�KPK5m�GAH XG^«o[#a�f ^+]cNMLOE#L
Q  W�� >C>VS9`pv�gia�H/I;a�H-H/V�LOWXLONM]FLOHw�$[#a���]cNMDFE`j¦a�Z#DFE/U+�-fX[-LOHr¬
a�KPK�LONPH#LOf�H-NMDFE�beNM]FGAbcfFGAT�LOH�nSV-buaA]cbcZ-H-Y�j)[3NML
Lwfua�H#]�U�GAfch/a�bcNMGAH#]ch/a�bcfcNz«?[3Z-fFDFE�C$DFE#LOfcZ-H-Y�LOH([-LOf�U�GAKPY�LOH#[-LOH?¬#GAfch [#a�fF]cbFLOKPKMLOHRK�d��;b �

� 1 � $ 1 &�� 1 	<� �� � $ 1 � 1� � �
� � �

�� � # � $ # &�� # 	 � �� � � �$ # ��� #
� � �

�� � � � $ � &�� � 	 �
�� � � �
� � �$ � ��� �

��
�

�2NML^]FL�C$DFE#LOfcZ-H-Y�LOH1I�lAH-H#LOHW�NML^[-LOfRh=NPb ESNPKzU�Li[-L^]R¬#GAZ-fcNMLOf�j�C�E-NzU+b�j�LeE#L^GAfFLOh`](fFL�a�KPNM]cNMLOfcbRWXLOfF[-LOHw��W�NML
U�GAKPY�LOH#[-L^] � LONM]cT-NMLOK�a�H-E
a�H#[ � 1 [-LOh`GAH#]cbcfcNMLOfcb �

� 1 � $ 1 &�� 1 	 # �� �
�
�

��
�

�� � @ $ 1 #���@�� 1 #���
�

��
�

¬#GAKPY;KPNMDFE/WXLOfF[-LOH�[3Z-fFDFE � 1 a�KPKML�_¦Z-H-I$bFL�NPH�«$j!��NMDFE�bcZ-H-Y�Z-h $ 1 # � @�� 1 # �xm�LOfF]FDFE#GAV�LOHwv�¥\NML�NPHcQ  W�� >C>VS
V�LOW�NML^]FLOH�W�NPfF[5��NM]cb�L^]�h`lAY;KPNMDFE7U+�-f�[3NML�V�LObcfuaADFE�bFLObFLOH`¬¦d�KPKMLXLONPH#L <�LOfcKMLOY;Z-H-Yt[-LOf Lwfua�H#]�U�GAfch/a�bcNMGAH#]ch/a�bcfcNz«
n1NPH � `>#�� �L#�� M #�� `�h=NPb�H & � & � � � �4�4� ��k^Zry#H#[-LOHwv
NwLONM[-LOf`[3NPm�LOfcY;NMLOfcb`[3NML Nwl;]cZ-H-Y�LOH NPH h/a�H#DFE#LOHJ¬¦d�KPKMLOHw�¦]FG([#a���L^]�LOf�U�GAfF[-LOfcKPNMDFEJNM]cb��)[3NMLr_�LOfch�Z-bua�bcNMGAH
m�GAH � ` # � ��# � M # � `Sk^Z�y#H#[-LOHw�¦V�LON�[-LOf`[3NMLo_)a�fua�h`LObFLOf $ `�� ��� M &�� `�� ��� M h=NPH-NPh/a�K�]cNPH#[5v¦�2NMLo�2NPm�LOfcY�LOH-k
[-LOfX_)a�fua�h`LObFLOf�[-LOZ-bFLObe[#a�fua�Z3U�E-NPHw�$[#a��7V�LON�[3NML^]FLOh {�LOf�Uqa�E-fFLOHr�SGAbua�bcNMGAH#LOH�NPH�h/a�H#DFE#LOHo¬¦d�KPKMLOHr[3Z-fFDFE
m�LOfcE
d�KPbcH-NM]ch/d��;NPY`Y;fFGA��L Lwfua�H#]cK�a�bcNMGAH#LOH]^,NPh¯{�LOfcY;KMLONMDFERk^Z-h {�LOf�Uqa�E-fFLOHom�GAH � [-[3�A`X[#a�fcY�L^]cbFLOKPKPb�WXLOfF[-LOH
h��#]F]FLOHwv��!h WXLONPbFLOfFLOHr{�LOfcK�a�Z3U�[-LOfenSfcV�LONPb�W�NPfF[`Y�LOk�LONPY;b��$[#a���[3NMLts2fFlA��L2[-LOf Lwfua�H#]cK�a�bcNMGAH#LOHo[3NMLtC�bud�fcI�L
[-LOfr�!H�bFLOfcT�GAK�a�bcNMGAH#]ua�fcbFLpUqa�I$bFLiV�L^[3NPH-Y;b��e]FG|[#a�� [#aA]�[3fFLONM[3NPh`LOH#]cNMGAH
a�KML�{�LOf�Uqa�E-fFLOH¨m�GAH XG^«�H-NMDFE�boNPH
�cL^[-LOh ¬
a�KPK�GAT-bcNPh/a�K�LOfF]FDFE#LONPH�b�v

��P ��P � ������U 0 � �( , �S ,&'	�! "��� � � �	��*P�	#C ,/_ �	�!0 #&� �	� �P ,&'2 �� ������P "�
SZ
a�KPNPbua�bcNPmiNM]cb�[-LOf�{�GAfcbFLONPK�[-L^]�¬#GAZ-fcNMLOf�{�LOf�Uqa�E-fFLOH#]�Y�LOY�LOH��-V�LOf�LONPH#LOfxKPNPH#L�a�fFLOH|�!H�bFLOfcT�GAK�a�bcNMGAH�a�H�[-LOH
� fcY�LOV-H-NM]cV-NPKM[-LOfcH�h=NPb�[-LOhªnSZ-Y�L`LOfcI�LOH-H�V
a�f�v�nSV-V-NPKM[3Z-H-Y?#v Brk�LONPY;b7[-LOH�{�LOfcY;KMLONMDFE|k^W�NM]FDFE#LOH|KPNPH#L�a�fFLOf
Z-H#[�¬#GAZ-fcNMLOf�j!�!H�bFLOfcT�GAK�a�bcNMGAHwv � ]XNM]cbeLOm$NM[-LOH�b��-[#a���[3NML2KPNPH#L�a�fFLt�!H�bFLOfcT�GAK�a�bcNMGAHRLONPH#LFLeNMLpU+T
a��Ay#KPbFLOfcZ-H-Y`m�LOf�j
Z-fF]uaADFE�b�vA�!h1k�LOH�bcfua�KMLOH � LOfFLONMDFEw��Z-h�[-LOH�[3NML � NPKM[-LOf�Y�L^[3fFLOE�b)W�Z-fF[-LOHw��NM]cb�[3NML^]FL�¬�NPKPbFLOfcZ-H-YtY�LOfcNPH-Y�LOf���WXLONPK
E-NMLOf¦[3NMLXZ-fF]cT-fc�-H-Y;KPNMDFE#LOHrs2NPbcbFLOfcT-Z-H-I3]cT�G;]cNPbcNMGAH#LOH`I;a�Z-h&m�LOfud�H#[-LOfcb¦W�Z-fF[-LOHwv;�2NMLe¬#GAZ-fcNMLOf�j!�!H�bFLOfcT�GAK�a�bcNMGAH
m�LOfud�H#[-LOfcb2[3NML � NPY�LOH#]FDFE
a�U+bFLOHi[-L^] � NPKM[-L^]�H-NMDFE�b2LOfcI�LOH-H�V
a�f�v � NPH#L�]cNPH#Dpj!�!H�bFLOfcT�GAK�a�bcNMGAH?h=NPbSLONPH#LOf�s2fFlA��L
[-L^]`¬
a�KPbcZ-H-Y�]cI�LOfcH\m�GAH 8C8 KPNMLpU�LOfcb`V�LONS[-LOZ-bcKPNMDFE�K�d�H-Y�LOfFLOf��SL^DFE#LOH-k�LONPbrLONPHJk^Z-f/¬#GAZ-fcNMLOf�j!�!H�bFLOfcT�GAK�a�bcNMGAH
m�LOfcY;KMLONMDFE�V
a�fFL^] � fcY�LOV-H-NM]�v
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Original Linear Fourier

nSV-V-NPKM[3Z-H-Y ?#v B ��{�LOfcY;KMLONMDFE=LONPH#LOf�KPNPH#L�a�fFLOH7h=NPb)LONPH#LOf)¬#GAZ-fcNMLOf�j!�!H�bFLOfcT�GAK�a�bcNMGAHwv <
Z-f��tLOh`GAH#]cbcfua�bcNMGAH�W�Z-fF[-L
[#aA] WSfcNPY;NPH
a�K�[3fFLONPh/a�K�Z-h¢���2Y�L^[3fFLOE�b�v

� ��� 
 -."%<B&);#"%-9( �! #"�E�" / 8cEK- 032 7HG)-9( F�/ "4"%- 032  #"�+�-." � & 2 -9(

U h LONPH#L�T-fFG;]cT�LOI$bcNPm�L � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-fek^Z/fFL�a�KPNM]cNMLOfFLOHw�$]cNPH#[=k^WXLON�_¦fFGAV-KMLOh`LSk^Z/KMl;]FLOHwv <
Z-h LONPH#LOH
h�Z-�`LONPH#L � LOfFL^DFE-H�Z-H-Y/]FG�W�NMLtnSH-T
aA]F]cZ-H-Y�[-LOfSs2fuaA[3NMLOH�bFLOH3j�Z-H#[ E2G$DFE3U+fFL^§�Z#LOH-k^T-Z-KM]FLt[-LOf�g(LO��]FL^§�Z#LOH-k
NPH � DFE�bck�LONPb`h`lAY;KPNMDFE ]FLONPHw��Z-h [-LOH�k^Z�h`L^]F]FLOH#[-LOHJC$DFE-NMDFE�bcV-KMG$DFI�h=NPb�[-LOH�stLOE-NPfcH�V�LOWXLOY;Z-H-Y�LOHJh=NPb�j
U+�-E-fFLOH(k^Z?I�lAH-H#LOHwv��2NML�[#a�U+�-f2H#GAb!WXLOH#[3NPY�L�¬-Z-H-I$bcNMGAH
a�KPNPbud�b�� E2¬�j�Z-H#[�s2fuaA[3NMLOH�bFLOH-T-Z-KM]FL7Wed�E-fFLOH#[i[-LOf
g(L^]F]cZ-H-Y/k^Z?h`G$[3Nzy#k^NMLOfFLOHw��NM]cbta�Z3U¦H#LOZ#LOfFLOH��!H#[3Z#]cbcfcNMLOY�LOfud�bFLOH(m�GAfcE
a�H#[-LOHwv�_¦fcNPH-k^NPT-NMLOKPKML`C$DFE�W�NMLOfcNPY;I�LONzj
bFLOH V�LOfFLONPbFLOb`[3NMLo�tLObFLOI$bcNMGAH�[-LOf`a�I$bcZ#LOKPKMLOH�_�G;]cNPbcNMGAH�[-L^]/stLOE-NPfcH#]=NPH�a�KPKMLOH D(¬-fFLONPE#LONPbF]cY;fuaA[-LOH\LONPH#L^]
]cbua�fcfFLOHiQSlAfcT�LOfF]ST
a�fua�KPKMLOK�k^Z-f2g(L^]F]cZ-H-Y#�#GAE-H#L�KMLObck^bFLOfFLxk^Z(]cbFlAfFLOHwv#¥�LONPbFLOfcE-NPH(NM]cb2L^]�H#GAb!WXLOH#[3NPY#��E#GAE#L
stLOH
a�Z-NPY;I�LONPbFLOH(NPHR[-LOfts2fFlA��LOH#GAfF[3H�Z-H-Y�m�GAH��^�;�A£5�ªk^ZRLOfcfFLONMDFE#LOHwv

��P !�P�) �- #C �O#&� �	� � �	��� 01,��2 ,.� S �$# #C "�� �Y_(#&� � %���/  � � ��U ,& � %( "�# 
� LON�[3NML^]FLOfts2fcZ-T-T�Lxm�GAH(�tLObFLOI$bcNMGAH#]cm�LOf�Uqa�E-fFLOH?W�NPfF[Rm�LOfF]cZ#DFE�b���[3NML�_�G;]cNPbcNMGAH(m�GAH(gia�fcI�LOfcH?k^ZRV�L^]cbcNPh�j
h`LOHw�-WXLOKMDFE#L�m�GAfS[-LOfeU�g(�S�qj U H�bFLOfF]cZ#DFE�Z-H-Yra�h¢_)a�bcNMLOH�bFLOH-I�GAT3U�V�LpU�L^]cbcNPY;b�W�Z-fF[-LOHwv
Qxa�H-H?[3NMLx_�G;]cNPbcNMGAH
m�GAHR[3fFLON5gia�fcI�LOfcHoE-NPH-fFLONMDFE#LOH#[oY�LOH
a�ZoV�L^]cbcNPh=h�b�WXLOfF[-LOHw�#]FG�NM]cb�L^]eh`lAY;KPNMDFEw�-[3NML N�a�Y�L�[-LOfem�GAHrNPE-H#LOH
[-Lpy#H-NMLOfcbFLOH � V�LOH#L�Z-H#[R]FGAh=NPbSLONPH#L^]�]cbua�fcfFLOH?QSlAfcT�LOfF]�k^ZRV�L^]cbcNPh=h`LOHwv
{�GAfcY�L^]FDFE-K�a�Y�LOH�W�Z-fF[-L7k^Z-h�LONPH#LOHi[3NML�GAT-bcNM]FDFE#L��tLObFLOI$bcNMGAHim�GAH�gia�fcI�LOfcHwv � LON�NPH�bFLOfcm�LOH�bcNMGAH#LOKPKMLOH�g(�
U H�bFLOfF]cZ#DFE�Z-H-Y�LOHoWXLOfF[-LOH�k^Z-fX_�G;]cNPbcNMGAH#]cV�L^]cbcNPh=h�Z-H-Y=[-LOfXgia�fcI�LOf�Wed�E-fFLOH#[�[-LOfXg(L^]F]cZ-H-Y�]cbFLOfFL^G;]cI�GAT-Nzj
]FDFE#L�Qxa�h`LOfuaA]c�3]cbFLOh`L=LONPH-Y�L^]FLObck^b�v��2NML^]FL�LOfcfFLONMDFE#LOH|a�KPKMLOfF[3NPH-Y�]�H�Z-f�stLOH
a�Z-NPY;I�LONPbFLOH�m�GAHiWXLOH-NPY�LOH�g?NPKzj
KPNPh`LObFLOfcH ^+]cNMLOE#L Q < E2n >C>(S9`�Z-H#[i]cNPH#[i[#a�h=NPb2U+�-f�[3NML <
WXL^DFI�L`[-LOf2U�g(�S�eZ-H-Y�L^LONPY;H#LOb�v � NPH�a�KPbFLOfcH
a�bcNPm�LOf
nSZ3U+V
a�Z(V�L^]cbFLOE�b�a�Z#]2[3fFLON Eta�KPV-KMLONPbFLOfcK�aA]FLOfcHw��WXLOKMDFE#L��SLp�
LOI$bFGAfFLOH(V�L^]cbcfua�E-KMLOHWQ � {t� >C>(S!v��2NMLxfFLp�
LOI$bcNMLOf�j
bFLOH�C�bcfua�E-KMLOH�Uqa�KPKMLOH a�Z3USE#G$DFE
a�Z3�
l;]FLOH#[-L�Eta�KPV-KMLONPbFLOfF[-LObFLOI$bFGAfFLOH k^Z-fc�#DFI ^+]cNMLOE#L�nSV-V-NPKM[3Z-H-Y ?#v D:`pv)�2NML
�SLp�
LOI$bFGAfFLOH(]FLOKPV#]cbS]cNPH#[rW�NML�LONPH?]FGAY#v#Qxa�bck�LOH
a�Z-Y�L7a�Z3U+Y�LOV
a�Z-b��
]FG`[#a��/[3NML N�aA]FLOfF]cbcfua�E-KMLOH?NPh=h`LOfST
a�f�j
a�KPKMLOKek^Z-f � NPH3Uqa�KPKM]cfcNMDFE�bcZ-H-Y�fFLp�
LOI$bcNMLOfcb�WXLOfF[-LOHwv¦g?NPb�[3NML^]FLOh nSZ3U+V
a�Z�I;a�H-H�[3NMLr_�G;]cNPbcNMGAH [-LOf=gia�fcI�LOf
h=NPb7LONPH#LOf�nSZ3�
l;]cZ-H-YRm�GAH��^�;�A£5� V�L^]cbcNPh=h�bxWXLOfF[-LOHwv � NPH �taADFE�bFLONPKe[-L^]�{�LOf�Uqa�E-fFLOH#]xNM]cb�[3NML=I�GAh=T-KPNzj
k^NMLOfcbFLEta�H#[3E
a�V-Z-H-Y#v <
Z-H
dADFE#]cb/h��#]F]FLOH�[3NMLRgia�fcI�LOf`NPH Y�L^LONPY;H#LObFLOf/¥�LONM]FL?a�h�QSGAT3Ux[-L^]`_)a�bcNMLOH�bFLOH
V�LpU�L^]cbcNPY;bSWXLOfF[-LOHwv
¥�LONPbFLOfcE-NPH(NM]cbSL^]SLOf�U�GAfF[-LOfcKPNMDFEw��[3NML N�aA]FLOfS]FG`k^Z=��Z#]cbcNMLOfFLOHw�
[#a���[-LOfFLOH�C�bcfua�E-KMLOH�a�Z3U
[3NMLx�SLp�
LOI$bFGAfFLOHoUqa�KPKMLOHwv
nSKPbFLOfcH
a�bcNPm�k^Z-f�GAT-bcNM]FDFE#LOH��tLObFLOI$bcNMGAH`W�Z-fF[-LSLONPH#L�_�G;]cNPbcNMGAH#]cV�L^]cbcNPh=h�Z-H-Y7m�GAH/gia�fcI�LOfcH`h=NPb�g(LObcE#G$[-LOH
[-LOfSg(�¨m�GAfcY�L^]FDFE-K�a�Y�LOHW^Q � {t� >&9(S!�+Q � � �F>C:(S9`pv-�2NML�gia�fcI�LOf�V�L^]cbFLOE#LOHR[#a�V�LON�a�Z#]�I$KMLONPH#LOHoWeaA]F]FLOfcY�LpU+�-KPKzj
bFLOHr_¦fFGAV�LOH�
$[3NML2�SLOK�a�«#a�bcNMGAH#]ck�LONPbFLOH�WXLOfF[-LOHrh=NPb ESNPKzU�L�m�GAHrQtZ-T3U�LOfF]cZ-KzUqa�bXfFLOK�a�bcNPm=I$Z-fcktLONPH-Y�L^]cbFLOKPKPb�v$�2NML
_¦fFGAV�LOH�]cNPH#[ih=NPbtI$KMLONPH#LOH�C�T-Z-KMLOH�Z-h=Y�LOV�LOHw�w]FGr[#a��oLONPH�g(� C�NPY;H
a�K¦KMGAI;a�K�LOh=T3Uqa�H-Y�LOH�WXLOfF[-LOH�I;a�H-H
^+]cNMLOE#LM?#v 9�`pv*O�L^[-L2[-LOfe[3fFLON � h=T3Uqa�H-Y�]F]cT-Z-KMLOHo[-LOfXgia�fcI�LOf�V�LOH#lAbcNPY;beLONPH#LOHrLONPY�LOH#LOH E2¬�j � h=T3Uqa�H-Y�]cI;a�H
a�K
a�h L�GAh`GAY;fua�T-E#LOHwv#{�GAf�[-LOf�V-NPKM[3Y�LOV�LOH#[-LOH?g(L^]F]cZ-H-Y�W�NPfF[oLONPH#LtI$Z-fck�L �ta^m$NPY�a�bcNMGAH#]ch`L^]F]cZ-H-Y`[3Z-fFDFE-Y�Lpj
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nSV-V-NPKM[3Z-H-Y ?#v D � WST-bcNM]FDFE#L2�tLObFLOI$bcNMGAHr[-LOfXQSGAT3U+T�G;]cNPbcNMGAHwv3�2fFLON Eta�KPV-KMLONPbFLOfcK�aA]FLOfXV�L^]cbcfua�E-KMLOHr�SLp�
LOI$bFGAfFLOH
a�h�_)a�bcNMLOH�bFLOH-I�GAT3Ucv;�2NML�fFLp�
LOI$bcNMLOfcbFLOH/C�bcfua�E-KMLOH�Uqa�KPKMLOH�a�Z3U#E#G$DFE
a�Z3�
l;]FLOH#[-L Eta�KPV-KMLONPbFLOfF[-LObFLOI$bFGAfFLOHc^,H
aADFE
Q � {t� >C>(S9`pv

H20

Cs

CpD
5mm

nSV-V-NPKM[3Z-H-Y�?#v 9 �7�2NML NwGAI;a�KPNM]ua�bcNMGAH#]F]cT-Z-KML\Z-h�Uqa��;b�LONPH#L�I$KMLONPH#L�¥|aA]F]FLOfcT-fFGAV�L;v7�2NML�QSGAH#[-LOH#]ua�bFGAfFLOH
^�� �4&�� �*`=[3NMLOH#LOH¨k^Z-frnSV#]cbcNPh=h�Z-H-YJa�Z3U�[3NML(�SL^]FGAH
a�H-kOU+fFL^§�Z#LOH-k 
e[3NML?_�� ��j!�2NMG$[-L(� W�NPfF[�k^Z-h©m�LOf�j
]cbcNPh=h`LOH?[-L^]2C$DFE�W�NPH-Y;I$fFLONM]FL^]SV�LOH#lAbcNPY;b�v

U+�-E-fcb�vw��a�k^Z�W�NPfF[�h=NPb ESNPKzU�L`[-LOf�s�a�H-k^I�lAfcT�LOfF]cT-Z-KML/[#aA]xY�L^]ua�h�bFL/g(LO�;m�GAKPZ-h`LOH�h=NPb�LONPH#LOhªY�LOfcNPH-Y�LOH
¬�KPNPT�W�NPH-I�LOK�[3fFLONPh/a�K�E-NPH�bFLOfFLONPH
a�H#[-LOf�a�H-Y�LOfFLOY;b�v
nSH#]FDFE-KPNMLO��LOH#[RW�NPfF[=�cLOWXLONPKM]SLONPHis2fuaA[3NMLOH�bFLOH#L^DFE#G;]cNPY;H
a�K
h=NPb�[-LOh nSZ#]cKML^]FLOY;fuaA[3NMLOH�bFLOH NPH|«5� ��Z-H#[|NPH�kOj!��NMDFE�bcZ-H-Y�LOfck�LOZ-Y;b�v � NPH#LrLOH�bF]cT-fFL^DFE#LOH#[-Log(L^]F]cZ-H-Y(k^Z
_�G;]cNPbcNMGAH#]cV�L^]cbcNPh=h�Z-H-Y�I;a�H-H`NPH`WXLOH-NPY�LOf�a�KM]X�A�A�?�2[3Z-fFDFE-Y�LpU+�-E-fcbXWXLOfF[-LOHwv$��a�[3NMLMNwGAI;a�KPNM]ua�bcNMGAH#]F]cT-Z-KMLOH
H�Z-f/C�NPY;H
a�KSa�Z#]�NPE-fFLOf`[3NPfFLOI$bFLOH U h=Y�LOV-Z-H-Y|a�Z3U+H#LOE-h`LOHw��LOfcY;NPV-b=]cNMDFE NPH [-LOH�U�GAZ-fcNMLOfcbcfua�H#]�U�GAfch=NMLOfcbFLOH
g(LO��[#a�bFLOH�U+�-f��cL^[-LOH NwGAI;a�KM]cT-Z-KMLOH-I;a�H
a�KeLONPH�_�L�a�I|a�H|[-LOf=C�bFLOKPKML;�)a�H|[-LOf7]cNMDFE�[-LOf7gia�fcI�LOfxV�Lpy#H#[-LOb�v
nSZ#DFE|V�LON�[3NML^]FLOhª{�LOf�Uqa�E-fFLOH|I�lAH-H#LOH stLOH
a�Z-NPY;I�LONPbFLOH�m�GAH�Z-H-Y�LpUqd�E-fr�^�;�A£5��U+�-f�U�g(�S�Sb!�$T-NM]FDFE#L � Lpj
WXLOY;Z-H-Y�LOHrLOfcfFLONMDFE�bXWXLOfF[-LOHwv �taADFE�[-LOf�LONPY�LOH�bcKPNMDFE#LOHo_�G;]cNPbcNMGAH#]cV�L^]cbcNPh=h�Z-H-Y�WXLOfF[-LOHr[3NML2C$DFE�W�NPH-Y;I$fFLONM]FL
a�H([-LOHigia�fcI�LOfcH�[3Z-fFDFE � L^]cbcfFGAh`LOH�[-LOf�a�H-Y�L^]FDFE-KMG;]F]FLOH#LOH�_�� ��j!�2NMG$[-LOH?m�LOfF]cbcNPh=h�b��5]FG/[#a��r[3NML^]FLxV�LON
[-LOf�H
aADFE3U�GAKPY�LOH#[-LOHiV-NPKM[3Y�LOV�LOH#[-LOH(g(L^]F]cZ-H-Y`H-NMDFE�b2fFL^]FGAH
a�H�bt]cNPH#[5v#�!H�W�NMLpU�LOfcH([3NML�[3fFLONzUqaADFE#L�nSH-fFLOY;Z-H-Y
[-L^]�g(LO�;m�GAKPZ-h`LOH#]�k^Z-fS_�G;]cNPbcNMGAH#]cV�L^]cbcNPh=h�Z-H-Yr[3NML2U�g(�S�qj!g(L^]F]cZ-H-Y�LOHrV�L^LONPH3�#Z-�;b��#NM]cbeV-NM]cE#LOf�H-NMDFE�bSZ-H3j
bFLOfF]cZ#DFE�bSWXGAfF[-LOHwv

��P !�P � �- #C �O#&� �	� S �$# #C "�� �2,�� �$#C0 �! , ��0 �(�!'20 # �2,& "� ��� �
nSKM]=nSKPbFLOfcH
a�bcNPm�Lrk^ZJLONPH#LOf=h/a�fcI�LOfcV
aA]cNMLOfcbFLOH\�tLObFLOI$bcNMGAH W�Z-fF[-LR[3NMLr{�LOfcWXLOH#[3Z-H-Y|m�GAH GAfcV-NPbua�KMLOH �ta�j
m$NPY�a�bFGAfFLOH ^!W��2n�{ `eU+�-ft[3NML�T-fFG;]cT�LOI$bcNPm�L7QSGAfcfFLOI$bcZ-f�m�GAH(U�g(�S�qj!��a�bFLOH?m�GAfcY�L^]FDFE-K�a�Y�LOHT^+]cNMLOE#L Q ¬ U >CB(S!�
Q N ��� >CD�S!�LQ N ��� >C:�S!� Q ¥in2�F>C>�S!� Q ¥in2� @C@ S9`pvw�2NML^]FL^]�{�LOf�Uqa�E-fFLOH|E
a�b7]cbua�fcI�L 
SE-H-KPNMDFE-I�LONPbFLOH�h=NPb7[-LOH|I�j
�2a�Z-h�j�L�L^DFE-H-NPI�LOH(k^Z-f�fFLObcfFG;]cT�LOI$bcNPm�LOH � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f��
WXLOKMDFE#LxNPH?nSV#]FDFE-H-NPbcb ?#v 8 v 8 V�L^]FDFE-fcNMLOV�LOH
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W�Z-fF[-LOHwv��2NMLSa�Z3UwQtfFLONM]cfcNPH-Y�LOH`NPh C�T�LOI$bcfcZ-h°KPNMLOY�LOH#[-LS�!H3U�GAfch/a�bcNMGAH/W�NPfF[=E-NMLOf5�cL^[-G$DFE`H-NMDFE�b�V�LOfFL^DFE-H#LOb��
]FGAH#[-LOfcHRh=NPbMESNPKzU�L�[-LOf W��2n�{�]�[3NPfFLOI$b�Y�LOh`L^]F]FLOHwv
��a�k^ZrWXLOfF[-LOHrm�GAfe[-LOfeV-NPKM[3Y�LOV�LOH#[-LOHog(L^]F]cZ-H-Y#�3d�E-H-KPNMDFErW�NMLSV�LON�[-LOfe�tLObFLOI$bcNMGAHrh=NPbcbFLOKM] E2¬�j!gia�fcI�LOfcHw�
[3fFLON�I$Z-fck�L�s2fuaA[3NMLOH�bFLOH#L^DFE#G�j � «3T�LOfcNPh`LOH�bFL/[3Z-fFDFE-Y�LpU+�-E-fcb�v��2NML^]FL�[3NMLOH#LOHi[#a�k^Zw�
[3fFLON�k^Z#LONPH
a�H#[-LOft]FLOH-I�j
fFL^DFE�bFL;��I$fFLONM]�U�lAfch=NPY�L Lwfua��cLOI$bFGAfcNMLOHJNPh I�j!�2a�Z-h�a�V-k^Z-buaA]cbFLOHwv¦¥\NML�V�LON�[-LOf�fFLObcfFG;]cT�LOI$bcNPm�LOH {�a�fcN�a�H�bFL
W�NPfF[�LONPH#L�nSH
a�KP�3]FL/[-LOf � LObcfud�Y�Lr[-LOf7I�j!�2a�Z-h ��a�bFLOH a�Z3US[-LOH�QtfFLONM]cfcNPH-Y�LOH�h=NPb=QtfFLOZ-k^I�GAfcfFLOK�a�bcNMGAH#]�j
h`LObcE#G$[-LOH?[3Z-fFDFE-Y�LpU+�-E-fcb�v � NPH#L��SGAbua�bcNMGAHRV�LOW�NPfcI$bSa�Z#DFERE-NMLOf�LONPH#LYLwfua�H#]cK�a�bcNMGAH([-LOf � LObcfua�Y�]F[#a�bFLOH(a�Z3U
[-LOh¢QtfFLONM]cfcNPH-Y#v
�2NML^]FLxnSZ#]cWXLOfcbcZ-H-Y/NM]cb�NPH?a�KPKMLOftC�bcfFLOH-Y�LxH�Z-f�NPh k^WXLONM[3NPh`LOH#]cNMGAH
a�KMLOHi¬
a�KPKwY;�-KPbcNPY#v � LONM]cT-NMLOKM]cWXLONM]FLtU+�-E-fcb
LONPH#L`�SGAbua�bcNMGAH�Z-h LONPH#L=QSG$GAfF[3NPH
a�bFLOH
aADFE#]FL/k^Wea�fxk^Z�LONPH#LOh h`G$[-LOKPKPY�LOh/d���LOH|{�LOfcE
a�KPbFLOH|[-L^]tk^Z-fx�SG�j
bua�bcNMGAH#]uaADFE#]FL=]FLOH-I$fFL^DFE�bFLOH W��2n�{ 

[3NML=a�H#[-LOfFLOH�W��2n�{�]tLOH�bcE
a�KPbFLOHr�cL^[-G$DFE(H
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fFGAbcNMLOfcb�v
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a�KPY�LOV�LOH#[-L^]7gia�bFLOfcN�a�K�NPH��SLOK�a�bcNMGAH�k^Z-h NPh g(LO�;m�GAKPZ-h`LOH|V�Lpy#H#[3KPNMDFE#LOH�gia�bFLOfcN�a�K�m�GAH�[-LOf � LOWXLpj



�]� � � � 
� �]��(���
� �%�������$' !�
� ��� � 
���d$�����
� �����Y��
��������
� � �

Y;Z-H-Y2V�LObcfFG � LOH�NM]cb�v��2NMLX]FGSLOfck�LOZ-Y;bFLOH/C�NPY;H
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T�GAT-Z-K�d�f�v5�2NML^]FL L�L^DFE-H-NPI�LOH|LOf�U�GAfF[-LOfcH�LONPH#LOH�LOfcE#lAE�bFLOH|�SL^DFE#LOH
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[#a��?LONPHiU�g(�S�qj!��a�bFLOH#]ua�bck/a�Z#]xLONPH#LOf�k�LONPbcKPNMDFE#LOH�¬#GAKPY�L=m�GAH � _��qj � NPKM[-LOfcH|V�L^]cbFLOE�b���WXLOKMDFE#L`NPh�WXL^]FLOH�b�j
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<
Z#]ua�h=h`LOH-E
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a�bcNMLOH�bFLOH�V�L^[3NPH-Y;bFL
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a�fFL � NPKM[$j
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Y;KMGAV
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Z-h LONPH#LOHRd�H#[-LOfcb�]cNMDFEok^Z
� LOY;NPH-H�LONPH#LOftU�g(�S�qj!g(L^]F]cZ-H-Yr[-LOf � NPKM[3I�GAH�bcfuaA]cb��w[#a�[3NML=gia�Y;H#LObcNM]cNMLOfcZ-H-YR[-LOfx_¦fFGAV�L7NPH�[-LOH|C�bFL�aA[3��j
C�bua�bFL��-V�LOfcY�LOE�b�v#�2NML	
SH#[-LOfcZ-H-Y�LOH?a�Z3U+Y;fcZ-H#[R[-L^] � V�LOfcY�a�H-Y�]�NPHR[-LOH(C�bFL�aA[3��j�C�bua�bFLx]cNPH#[rm�GAHR[-LOf�{�LOf�j
bFLONPKPZ-H-Y/[-LOf��SLOK�a�«#a�bcNMGAH#]ck�LONPbFLOHoNPHo[-LOf�g(LO�;T-fFGAV�L�a�V-E
d�H-Y;NPY#v#�tL^]cE
a�KPVrNM]cb�[3NML E2LOKPKPNPY;I�LONPbF]ud�H#[-LOfcZ-H-Y`NPh
� NPKM[�m�GAh stLOWXLOV�LOb!�$T a�V-E
d�H-Y;NPY(Z-H#[|[#a�h=NPb�KMGAI;a�K�Z-H�bFLOfF]FDFE-NML^[3KPNMDFEwv¦�tLOf7nSH#]ua�bck/LONPH#LOf7Y;KMGAV
a�KMLOH��!H3j
bFLOH#]cNPbud�bF]ud�H#[-LOfcZ-H-Y=NM]cbXE-NMLOfeH-NMDFE�b�Lp«#a�I$b�
$LOfXNM]cb�a�V�LOfXm�lAKPKPNPY`a�Z#]cfFLONMDFE#LOH#[5�3Z-h LONPH#Lt]cbua�V-NPKML2QSGAH�m�LOfcY�LOH-k
[-LOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH k^Z�LOfcfFLONMDFE#LOHwv¦¬��-f�[3NML�nSZ#]cWXLOfcbcZ-H-Y�[-LOf�U�g(�S�qj!��a�bFLOH|WXLOfF[-LOHJ[3NML^]FL/m�GAh
� NPH#]FDFE�W�NPH-Y�LOHiV�L^LONPH�bcfudADFE�bcNPY;bFLOH � NPKM[-LOf�h`LONM]cbFLOH#]�m�LOfcWXGAf�U�LOHwv
�tL^]cWXLONPbFLOfFLOH7[3fcNzU+bFLOH�]FG�WXGAE-K E2¬�j�C$LOH#[-LOf�a�KM]�a�Z#DFE7[-LOf � h=T3Uqd�H-Y�LOf�Wed�E-fFLOH#[�LONPH#LOf5U�g(�S�qj U H�bFLOfF]cZ#DFE�Z-H-Y#v
¥}d�E-fFLOH#[�LONPH � h=T3Uqd�H-Y�LOfF[3fcNzU+b�H�Z-f�k^Z-f�LONPH#LOf�Y;KMGAV
a�KMLOH`C�I;a�KPNMLOfcZ-H-Y2[-L^])C�NPY;H
a�KM]wU+�-E-fcb��^NM]cb�[3NML^]wV�LON�LONPH#LOh
C$LOH#[-LOfF[3fcNzU+beH�Z-fXH
d�E#LOfcZ-H-Y�]cWXLONM]FLt[-LOfX¬
a�KPKqv 
SH#[-LOfcbe]cNMDFE�[3NML�C$LOH#[-L�a�h=T-KPNPbcZ#[-L;�3]FGxW�NPfF[�[-LOfX¬�KPNPT�W�NPH-I�LOK
[-L^]tnSH-fFLOY;Z-H-Y�]cT-Z-KM]FL^]Sh`G$[3Nzy#k^NMLOfcb���]FG/[#a��r]cNMDFE?Y�LOH#LOfFLOKPK¦LONPH#Lxm�GAHi[-LOHi�SLOK�a�«#a�bcNMGAH#]ck�LONPbFLOH(Z-H#[(]FGAh=NPb
KMGAI;a�K�a�V-E
d�H-Y;NPY�L/C�NPY;H
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h/a�KMLOfcWXLONM]FL�(�� - &A�a�;��WXG$[3Z-fFDFE�]cNMDFE�LONPH#L 
SH#[-LOfcZ-H-Y�[-LOf�C$LOH#[-L�a�h=T-KPNPbcZ#[-LRH�Z-f/]FLOE-f�Y�LOfcNPH-Y�NPHJ[-LOf
fFL^]cZ-KPbcNMLOfFLOH#[-LOHTSZ#LOfch/a�Y;H#LObcNM]cNMLOfcZ-H-Y?d�Z-��LOfcb�vwC$G`U+�-E-fcbtLONPH#L 
SH#[-LOfcZ-H-Yo[-LOft¬�KPNPT�W�NPH-I�LOKM]tm�GAH &A�a�xZ-h
��� k^Z�LONPH#LOfrC�NPY;H
a�Kz�#Z-I$bcZ
a�bcNMGAH\m�GAH��0&F�-���rv���a�[3NML(C$DFE�Wea�H-I$Z-H-Y�LOH¨[-LOf`V-NPKM[3Y�LOV�LOH#[-LOH SZ#LOfch/a�YAj
H#LObcNM]cNMLOfcZ-H-Y?fFL^DFE�b7Y�LOfcNPH-Y(]cNPH#[5�5I�lAH-H#LOH|[3NML`fFL^]cZ-KPbcNMLOfFLOH#[-LOH��!H�bFLOH#]cNPbud�bF]F]FDFE�Wea�H-I$Z-H-Y�LOH NPH|]FLOE-f�Y;Z-bFLOf
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a�KwNM[-LOH�bcNM]FDFEia�H-Y�L^]FLOE#LOH?WXLOfF[-LOHwv
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aA]F]FLOH#[-L^]�{�GAKPZ-h`LOH
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a�fFL^]�j�Nwl;]cZ-H-YtU+�-f¦[-LOH�{�LOI$bFGAf¦[-LOf Lwfua�H#]�U�GAfch/a�bcNMGAH#]cT
a�fua�h`LObFLOf �� [3Z-fFDFE�Nwl;]cZ-H-Y
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nSKPKPY�LOh`LONPHJNM]cb`[3NML^]FLr{�GAfua�Z#]F]FLObck^Z-H-Y�NPH�[-LOf`g(��j � NPKM[3Y�LOV-Z-H-Y�H-NMDFE�b�LOf�U+�-KPKPb�v��2Z-fFDFEJY�L^LONPY;H#LObFLR¥|a�E-K
[-LOf � NPKM[3Y�LOV-Z-H-Y�]cT
a�fua�h`LObFLOf=K�aA]F]FLOH�]cNMDFE�T-fFGAV-KMLOh=KMG;] � NPKM[-LOf=LOfck�LOZ-Y�LOHw��V�LONX[-LOH#LOH�Z-H�bFLOfF]FDFE-NML^[3KPNMDFE#LOH
stLOWXLOV�LOb!�$T�LOH`NM[-LOH�bcNM]FDFE#LSG$[-LOf¦m�LOfF]FDFE-NML^[-LOH#Lts2fua�Z�WXLOfcbFL�k^Z-Y�L^GAfF[3H#LOb�WXLOfF[-LOHwv � NPH#L�LONPH#[-LOZ-bcNPY�L Lwfua�H#]�j
U�GAfch/a�bcNMGAHi[-LOf�s2fua�Z�WXLOfcbFL7k^W�NM]FDFE#LOHi[-LOH � NPKM[-LOfcHiLp«3NM]cbcNMLOfcb2[#a�H-H(H-NMDFE�b�v�¬��-f2[-LOHi¬
a�KPKq�
[#a��r[3NML � NPKM[$j
Y�LOV-Z-H-Y�]cT
a�fua�h`LObFLOf7]cNMDFE�H-NMDFE�bxk^Z�]cbua�fcI(k^W�NM]FDFE#LOH|[-LOH|LONPH-k�LOKPH#LOH|��a�bFLOH#]ud�bck�LOH�Z-H�bFLOfF]FDFE#LONM[-LOHw��I;a�H-H
h/a�H7m�GAH�[-LOf � «3NM]cbFLOH-k�LONPH#LOf)LONPH#[-LOZ-bcNPY�LOH/s2fua�Z�WXLOfcb�j�Lwfua�H#]�U�GAfch/a�bcNMGAHra�Z#]cY�LOE#LOH7Z-H#[7[#aA]�NPhU�GAKPY�LOH#[-LOH
m�GAfcY�L^]cbFLOKPKPbFL�{�LOf�Uqa�E-fFLOH?m�LOfcWXLOH#[-LOHwv
nSKM] � LONM]cT-NMLOK�]FGAKPK�[3NML�s2fua�Z�WXLOfcb�j�Lwfua�H#]�U�GAfch/a�bcNMGAH�NPH?LONPH#L�_�GAbFLOH-k^fFLONPE#L�LOH�b!W�NMDFI�LOKPbtWXLOfF[-LOHwv5s2KMLONMDFE�Z-H-Y
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¥\NML^[-LOfcZ-h¢I;a�H-H(s2KMLONMDFE�Z-H-Y�B3v ?=NPH?[-LOfS¬#GAfch � # �� � ��2[#a�fcY�L^]cbFLOKPKPb�WXLOfF[-LOH �
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������ � ^$B3v B:`

�tLOfS_)a�fua�h`LObFLOfcm�LOI$bFGAf2I;a�H-H?[#a�h=NPb�Y�LOh/d��rs2KMLONMDFE�Z-H-Y B3v ��V�L^]cbcNPh=h�b�WXLOfF[-LOHwv

3�P�)�P � � � �	#�  "�$#?U � ���!'2 Q  ,& "� ��� %��(' /( ,�� � � %��('
g?NPb ESNPKzU�L�[-LOf�g(G$[-LOKPKPNMLOfcZ-H-Yim�GAH��!H�bFLOH#]cNPbud�bF]F]FDFE�Wea�H-I$Z-H-Y�LOHJNM]cb7k^Wea�f=LONPH#L�]cbua�V-NPKML � LOfFL^DFE-H�Z-H-Y|[-LOf
� LOWXLOY;Z-H-Y�]cT
a�fua�h`LObFLOf7h`lAY;KPNMDFE�
�a�KPKMLOfF[3NPH-Y�]xNM]cb�[3Z-fFDFE|[3NML�k^Z#]ud�bck^KPNMDFE#LOH|¬-fFLONPE#LONPbF]cY;fuaA[-L`k^Z-H
dADFE#]cb�[-LOf
�SL^DFE#LOH
a�Z3U+Wea�H#[?m�LOfcY;KPNMDFE#LOH?h=NPbS[-LOfS��a�fF]cbFLOKPKPZ-H-Y�a�Z#]�Qxa�T-NPbFLOK	?=WXLONPbFLOf2LOfcE#lAE�bSWXGAfF[-LOHwv
� NPH#L`g(lAY;KPNMDFE-I�LONPb�[3NML � LOfFL^DFE-H�Z-H-Y?k^ZiV�L^]FDFE-KMLOZ-H-NPY�LOH|V�L^]cbFLOE�bx[#a�fcNPHw�5[#aA]�QSGAH�m�LOfcY�LOH-k^m�LOfcE
a�KPbFLOH [-L^]
NPbFLOfua�bcNPm�LOH s�a�Z-�Aj�2LOW�bFGAH3jq{�LOf�Uqa�E-fFLOH#]�k^Z�m�LOfcV�L^]F]FLOfcHwv�C$DFE#GAH|fFLOK�a�bcNPm?U+fc�-E�W�Z-fF[-L=m�GAfcY�L^]FDFE-K�a�Y�LOHw��[3NML
a�H#LONPH
a�H#[-LOf�a�H-k^Z-T
aA]F]FLOH#[-LOHr��a�bFLOH#]ud�bck�LSm�GAfX[-LOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAHofud�Z-h=KPNMDFE�k^Z`y#KPbFLOfcH Q ¬)�S� >CB;a(S!v
nSZ#DFE�[3NML¦k^Z-m�GAf�LOfcWed�E-H�bFLXL^DFE�bck�LONPb�Uqd�E-NPY�L � LOWXLOY;Z-H-Y�]cI�GAfcfFLOI$bcZ-f�WXLOH#[-LOb�[3NML^]FL^]5{�LOf�Uqa�E-fFLOH7a�H Q  W�� >C>VS!v
�2Z-fFDFE\[3NMLR¬�NPKPbFLOfcZ-H-Y�WXLOfF[-LOH\[3NMLoE#GAE#LOH WSfcbF]�U+fFL^§�Z#LOH-k�LOH�NPHJ[-LOH���a�bFLOH#]ud�bck�LOH\]cbua�fcI�Z-H�bFLOfF[3fc�#DFI$b��
]FG�[#a��/H�Z-f�[3NML�Y;fFGAV�L WSV3�cLOI$bF]cbcfcZ-I$bcZ-ftLOfcE
a�KPbFLOHiV-KMLONPV-b�v��2Z-fFDFE�[3NML^]FL^]S{�GAfcY�LOE#LOHiWXLOfF[-LOH�[3NML�KMGAI;a�KMLOH
nSV-KMLONPbcZ-H-Y�LOH`NPH�[-LOf O�aAD^GAV-Nzj!gia�bcfcNz«=Y�LOfcNPH-Y�LOf�
AKMGAI;a�KMLenSZ#]cfFLONP��LOf)WXLOfF[-LOH=m�LOfch=NPH#[-LOfcb�vA¥�LONPbFLOfcE-NPH/LOfcE#lAE�b
[3NML�¬�NPKPbFLOfcZ-H-Y2[#aA]5{�LOfcE
d�KPbcH-NM]wm�GAH�C�NPY;H
a�K�k^Z��2a�Z#]FDFE#LOH7a�Z3U-QSG;]cbFLOH�[-LOf WSfcbF]ua�Z3�
l;]cZ-H-Y#v���a��SLONPH�]FGAKMDFE#L^]
{�GAfcY�LOE#LOH([3NMLxQSGAH�m�LOfcY�LOH-k�[-L^]SnSKPY�GAfcNPbcE-h�Z#]SLOfcE#LOV-KPNMDFE(V�L^]FDFE-KMLOZ-H-NPY�LOH?I;a�H-Hw�-NM]cb�NPH�bcZ-NPbcNPmrI$K�a�f�v � ]�NM]cb
k^Z-h=NPH#[-L^]cb�U+fua�Y;W��-fF[3NPY#�-GAVRL^]XU+�-f�LONPH#L � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH(]cNPH-H�m�GAKPK5NM]cb��3[3NMLtE#GAE#LOHXWSfcbF]�U+fFL^§�Z#LOH-k�LOH
k^ZJZ-H�bFLOfF[3fc�#DFI�LOHwv NwLObck^bcKPNMDFE\bcfua�Y�LOH�Y�LOfuaA[-LR[3NML^]FLRnSH�bFLONPKML?[-LOf/��a�bFLOH�[3NMLXWSfcbF]ua�Z3�
l;]cZ-H-Y|Z-H#[J]cNPH#[
[#a�h=NPb�U+�-f�LONPH#L�E#GAE#L7stLOH
a�Z-NPY;I�LONPbSLONPH#LOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH(fFLOKMLOm;a�H�b�v
� NPH\WXLONPbFLOfFLOfonSH#]ua�bck(k^Z-f��SL^[3Z-k^NMLOfcZ-H-Y [-LOf��SL^DFE#LOH-k�LONPbrNM]cb�[3NMLXN5NPh=NPbcNMLOfcZ-H-Y [-LOfrnSH-k�a�E-Kt[-LOf��!bFLpj
fua�bcNMGAH#LOH1a�Z3U7LONPH#LRy-«-L(nSH-k�a�E-KqvenSKPKMLOfF[3NPH-Y�]rWXLOfF[-LOH}[#aA[3Z-fFDFE}V�LON2Y�LOfcNPH-Y�LOfo�!bFLOfua�bcNMGAH#]cbcNMLpU�L(Y;fFlA��LOfFL
� LOWXLOY;Z-H-Y�LOH(H-NMDFE�b2LOfcI;a�H-H�b��
G$[-LOf�NPh¢a�H#[-LOfFLOH(¬
a�KPKwZ-H-H#lAbcNPY`E#GAE#Lx�SL^DFE#LOH-k�LONPbFLOHiLOfck�LOZ-Y;b�v
�2NMLrk^WXLON�V�L^]FDFE-fcNMLOV�LOH#LOHJ{�LOf�Uqa�E-fFLOH k^Z-f`�SL^[3Z-I$bcNMGAHJ[-LOf=�SL^DFE#LOH-k�LONPb`E
a�V�LOH V�LONM[-LoLONPH#LOH H#LOY�a�bcNPm�LOH
� NPH3�#Z-�(a�Z3Ue[3NML � fcY�LOV-H-NM]F§�Z
a�KPNPbud�b�vw�!H�[-LOHiU�GAKPY�LOH#[-LOH�nSV#]FDFE-H-NPbcbFLOH�WXLOfF[-LOH�C$DFE-fcNPbcbFL=m�GAfcY�L^]cbFLOKPKPb��w[3NML
LONPH#L � LOfFL^DFE-H�Z-H-Y�LONPH#LOf2s�a�Z-�Aj�2LOW�bFGAH � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH?NPH � DFE�bck�LONPb2GAE-H#L � NPH#]FDFE-fud�H-I$Z-H-Y�LOH(LOf�j
K�a�Z-V�LOHwv

�5�
�A<i��*+�,���A����8� #*,		�o���� 3���;4 ��*,8
�
�A����"�<i��	

�tLOf�W�NMDFE�bcNPY�]cbFL=C$DFE-fcNPbcbSk^Z-f � L^]FDFE-KMLOZ-H-NPY;Z-H-Yr[-LOf � LOfFL^DFE-H�Z-H-Y�LOH(NM]cbS[3NMLx¬#GAfch�Z-KPNMLOfcZ-H-Yr[-L^]S_¦fFGAV-KMLOh`]
a�KM]`]FGAY�LOH
a�H-H�bFLOf U T�[#a�bFLpj!nSKPY�GAfcNPbcE-h�Z#]�v��2NMLo�9[-L^LrLONPH#L^]`]FGAKMDFE#LOHJ{�LOf�Uqa�E-fFLOH#]=NM]cb=L^]��¦[3NML�Nwl;]cZ-H-YiU+�-f
�cL^[-LOH�k^Z�LONPH#LOh~_¦fFGAV-KMLOh&E-NPH-k^Z-Y�LpU+�-Y;bFLOH=¥�LOfcb)NPH-I$fFLOh`LOH�bFLOKPK
a�H-k^Z-T
aA]F]FLOHw�;a�H#]cbua�bcb¦LONPH#L�I�GAh=T-KMLObcb)H#LOZ#L
� LOfFL^DFE-H�Z-H-YRa�Z#]ck^Z3U+�-E-fFLOHwv
�!h¯m�GAfcKPNMLOY�LOH#[-LOHi¬
a�KPK�I;a�H-H?[3Z-fFDFE(LONPH?]FGAKMDFE#L^]�{�GAfcY�LOE#LOH([3NML � LOfFL^DFE-H�Z-H-Y
Y;fFGA��LOf/gia�bcfcNPk�LOH m�LOfch=NML^[-LOHJWXLOfF[-LOHwv¦¬��-f`[3NML?s2KMLONMDFE�Z-H-Y�LOH B3v ;(Z-H#[JB3v �?k�LONPY;b`nSV-V-NPKM[3Z-H-Y B3v 8 [#aA]
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Anwenden der durch den Parametervektor �
�

 definierten

Transformation auf den Datensatzes �
�

 mit Hilfe einer
Interpolation.

Den Vektor�

�

in die letzte Spalte der Matrix A eintragen.

Berechne � ′�  durch

( ) ����� ��
�

� ⋅⋅⋅=′ −1
.

Ersetze ��� ′+= ���

.

Initialisiere �
�

mit Werten, die eine Identitätstransformation
definieren.

Konvergenzkriterium erfüllt ?

Nein Ja

nSV-V-NPKM[3Z-H-Y B3v 8 �#¬�KPZ-��[3N�a�Y;fua�h=h [-LOfts�a�Z-�Aj�2LOW�bFGAH � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAHwv

nSV-K�a�Z3U�[3N�a�Y;fua�h=h~[-LOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAHwv;¥\NPfF[7[-LOf)nSKPY�GAfcNPbcE-h�Z#]¦W�NML�Y�LOk�LONPY;b)I�G$[3NMLOfcb��ALOfck�LOZ-Y;b¦[#aA]
_¦fFGAY;fua�h=h°k^Z-H
dADFE#]cb�[3NML�gia�bcfcNz«��7�AWXLOKMDFE#L�NPh&Y�LOWed�E-KPbFLOH�¬
a�KPK 9�C�T
a�KPbFLOH ^$D � LOWXLOY;Z-H-Y�]cT
a�fua�h`LObFLOf��
�!H�bFLOH#]cNPbud�bF]cm�LOfcE
d�KPbcH-NM];`�Z-H#[?Z-H-Y�LpUqd�E-f 8A@C@ v @C@C@ <�LONPKMLOH�LOH�bcE
d�KPb�v��2NML^]FL�gia�bcfcNz«?W�NPfF[?H�Z-H(bcfua�H#]cT�GAH-NMLOfcb
Z-H#[=h=NPb�[-LOf WSfcNPY;NPH
a�KPh/a�bcfcNz« ��h�Z-KPbcNPT-KPNPk^NMLOfcb�
$L^]�LOH�bF]cbFLOE�bXLONPH#LF9�«"9tgia�bcfcNz«5�AWXLOKMDFE#L�NPH�m�LOfcbcNMLOfcbXWXLOfF[-LOH
h�Z-�#v#�2NMLxg?Z-KPbcNPT-KPNPI;a�bcNMGAHRm�GAH � � #��� fFL^]cZ-KPbcNMLOfcb�NPH?LONPH#LOh H�Z-f 97[3NPh`LOH#]cNMGAH
a�KMLOH({�LOI$bFGAf�v
nSKPKML <
W�NM]FDFE#LOH#LOfcY�LOV-H-NM]F]FLeh��#]F]FLOH2�cL^[-G$DFE�H-NMDFE�b¦V�LOfFL^DFE-H#LOb¦WXLOfF[-LOHwv � ])LOfF]FDFE#LONPH�b�]cNPH-H�m�GAKPKMLOf��;[3NMLX¥�LOfcbFL
m�GAH � � # � Z-H#[ � � # �� [3NPfFLOI$bxk^Z�LOfck�LOZ-Y�LOHwv��2NML^]�I;a�H-H�LOfcfFLONMDFE�b�WXLOfF[-LOHw�wWXLOH-H|h/a�H|[3NML^]FL � LOfFL^DFE3j
H�Z-H-Y�LOHih=NPbt[-LOft�!H�bFLOfcT�GAK�a�bcNMGAHim�GAH �� I�GAh�V-NPH-NMLOfcb�v5�2NML7nSH-k�a�E-K)[-LOf2k^Z(NPH�bFLOfcT�GAKPNMLOfFLOH#[-LOH�_¦Z-H-I$bFL ���
NM]cb�NM[-LOH�bcNM]FDFE?h=NPbS[-LOfF<�a�E-K�[-LOf <�LONPKMLOH?[-LOfSgia�bcfcNz« �7v#¬��-f)�cL^[-LOHR¥�LOfcb ���tY;NPKPb �

��� � ��� � � �
�2NML � NPH�bcfud�Y�L�[-LOf�gia�bcfcNz« � � � # � 	�WXLOfF[-LOHRH�Z-HRk^Z � LOY;NPH-Hoh=NPb �SZ-KPKMLOHoNPH-NPbcN�a�KPNM]cNMLOfcb�
#[#a�H
aADFERW�NPfF[�U+�-f
[3NML�gia�bcfcNz«rU+�-f)�cL^[-L^] � a�I$bcZ
a�KPNM]cNMLOfcb �� � � #	� � `�� M � � � � #	� � `�� M @ � ��� `>#
� ��� M h=NPb�H & � � � �4�4� ( � ^$B3v D:`
�2NML/gia�bcfcNz« � � � # � 	�NM]cb7]c�$h=h`LObcfcNM]FDFEw�)]FG?[#a��iL^]�H�Z-f7H#GAb!WXLOH#[3NPY�NM]cb7[3NML ;C: � NPH�bcfud�Y�Lr[-L^]7Z-H�bFLOfFLOH
�2fFLONML^DFI3]�k^ZRV�LOfFL^DFE-H#LOHwv
�!H?[-LOfS]FLOKPV�LOHRnSfcb�Z-H#[o¥�LONM]FL�W�NPfF[oU+�-f)�cL^[-L^] � [-LOf�{�LOI$bFGAf^� � � #��� 	�a�I$bcZ
a�j
KPNM]cNMLOfcb �

� � � #��� � ` � � � � # �� � ` @ � ��� `># �� � � ^$B3v 9�`
�2Z-fFDFE/[3NML�m�GAfcV�LOfFL^DFE-H#LObFLOHRs2fFlA��LOH`NM]cb�[-LOf�_)a�fua�h`LObFLOfcm�LOI$bFGAf �� h=NPbX[-LOh~U�GAKPY�LOH#[-LOHrs2KMLONMDFE�Z-H-Y�]c�3]cbFLOh
V�L^]cbcNPh=h�V
a�f �

�8# �� � �V
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h=NPb � � � � #
�1Z-H#[ �V ��� � # �� �

�2NML Nwl;]cZ-H-Y�[3NML^]FL^]`s2KMLONMDFE�Z-H-Y�]c�3]cbFLOh`]=h=NPb 9 U H�V�LOI;a�H-H�bFLOH LOf�U�GAfF[-LOfcb�NPh {�LOfcY;KMLONMDFE k^Z [-LOH�m�GAfcE#LOf
Y�LOH
a�H-H�bFLOH WST�LOfua�bcNMGAH#LOH(LONPH#LOHRk^Zom�LOfcH
aADFE-K�dA]F]cNPY�LOH#[-LOHinSH�bFLONPK�a�H?[-LOftstL^]ua�h�bcfFL^DFE#LOH-K�aA]cb�v
¥\NPfF[o[-LOfSnSKPY�GAfcNPbcE-h�Z#]�W�NMLtNPHR[3NML^]FLOh¢nSV#]FDFE-H-NPbcb�m�GAfcY�L^]FDFE-K�a�Y�LOH(I�G$[3NMLOfcb��3I�lAH-H#LOH?�SL^DFE#LOH-k�LONPbFLOH?m�GAH
Z-H�bFLOf��A�A�?�eT-fFG2�!bFLOfua�bcNMGAH7V�LON3LONPH#LOf�s2fFlA��LX[-LOf)gia�bcfcNz«7n�m�GAH 8A@C@ v @C@C@ «"9SLOfcfFLONMDFE�b¦WXLOfF[-LOHc^+��a�bFLOH#]ua�bck �
DP?A« DP? gia�bcfcNz«5� ;CB C$DFE-NMDFE�bFLOH�
�m�LOfcWXLOH#[-LObFLOf?�SL^DFE-H#LOf �e_�LOH�bcNPZ-h �F�F�p� 8 s ESk L�a�I$b;`pv L��$T-NM]FDFE#LOfcWXLONM]FL
]cNPH#[�V�LONe[-LOf=QSGAfcfFLOI$bcZ-f`LONPH#L^]�U�g(�S�qj!��a�bFLOH#]ua�bck�L^]7h=NPb7fFLOK�a�bcNPm|I$KMLONPH#LOH QSGAT3U+V�LOWXLOY;Z-H-Y�LOHJV-NM]7k^Z 8 B
�!bFLOfua�bcNMGAH#LOH�T-fFG?{�GAKPZ-h`LOH�H#GAb!WXLOH#[3NPY#v � NPH#L � DFE�bck�LONPbcm�LOfua�fcV�LONPbcZ-H-Y�[-LOf���a�bFLOH�NM]cb�a�KM]FG?h`lAY;KPNMDFEw�)[#a
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��a�bFLOH
a�I3§�Z-NM]cNPbcNMGAHia�V-K�d�Z3U+b�v


o���¦�������,���J�$�+����	/./����������8
�$��%�5�A�������A�+��<�	
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a��;bFL�<�a�E-Kwm�GAH?�!bFLOfua�bcNMGAH#LOH
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d�bck^Z-H-Y|U+�-f
�cL^[-LOH��!bFLOfua�bcNMGAH#]F]FDFE-fcNPbcb�V�L^GAV
aADFE�bFLObXWXLOfF[-LOHwv 
SH#[-LOfcb�]cNMDFE�[3NML^]FL2C$DFE
d�bck^Z-H-Y7�-V�LOf�h`LOE-fFLOfFLS�!bFLOfua�bcNMGAH#LOH
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a�b�L^]x]cNMDFE
V�LOWed�E-fcb��w[3NML��!bFLOfua�bcNMGAH|a�V-k^Z-V-fFL^DFE#LOHw�wWXLOH-H�[3NML 
SH#[-LOfcZ-H-Y�LOH�a�KPKMLOf � NPH�bcfud�Y�L/[-L^]�_)a�fua�h`LObFLOfcm�LOI$bFGAfF]
��h/a�KwE-NPH�bFLOfFLONPH
a�H#[-LOf2I$KMLONPH#LOf2a�KM]x�^� B�� {�G^«-LOKwV-k^Wxv�s2fuaA[oNM]cb�v
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� ]�NM]cbea�H#]FDFE
a�Z-KPNMDFEoI$K�a�f���[#a���LONPH#L2Qxa�H�bFL2h`LOE-fe�!H3U�GAfch/a�bcNMGAH�bcfud�Y;b�a�KM]eLONPH#L�NM]FGANPH�bFLOH#]FLt¬�K�dADFE#L;v3��ax[3NML
O�aAD^GAV-Nzj!gia�bcfcNz«�s2fuaA[3NMLOH�bFLOH3jxa�KM]FGoQxa�H�bFLOH-NPH3U�GAfch/a�bcNMGAH�LOH�bcE
d�KPb��wNM]cb�L^]�h`lAY;KPNMDFEw��[3NML�fFLOKMLOm;a�H�bFLOH L�LONPKML
LONPH#L^]���a�bFLOH#]ua�bck�L^]�k^Z�[-LObFLOI$bcNMLOfFLOHw��NPH/[-LOh [3NML O�aAD^GAV-Nzj!gia�bcfcNz«/]cT
a�KPbFLOH�WXLONM]FLSH
aADFE�[-LOf�s2fFlA��L�[-LOf � NPH3j
bcfud�Y�L�]FGAfcbcNMLOfcbSW�NPfF[5v
¬��-f¦�cL^[-LOH(¬-fFLONPE#LONPbF]cY;fuaA[?WXLOfF[-LOHi[#a�H-H?h`LOE-fFLOfFL�bua�Z#]FLOH#[?[-LOfSY;fFlA�;bFLOH � NPH�bcfud�Y�L
NM[-LOH�bcNzy#k^NMLOfcb�Z-H#[�[3NMLSI�GAfcfFL^]cT�GAH#[3NMLOfFLOH#[-LOHR{�G^«-LOK�k^Z-f � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAHRm�LOfcWXLOH#[-LOb�v � V�LOH#]FG�NM]cbeL^]
[-LOH-I$V
a�f���[3NMLM<�LONPKMLOH�a�Z#]�[-LOfLO�aAD^GAV-Nzj!gia�bcfcNz«`k^Z`LOH�b�U�LOfcH#LOHw��[-LOfFLOH/¬#LOE-KMLOH/[-LOH`¥�LOfcb�[-LOf��tLObFLOfch=NPH
a�H�bFL
m�GAH � � #	�&a�h WXLOH-NPY�]cbFLOH?m�LOfud�H#[-LOfcb�v
�2NML^]FL�a�bcbcfua�I$bcNPmoLOfF]FDFE#LONPH#LOH#[-LOHi{�LOf�Uqa�E-fFLOH?E
a�V�LOHoU+�-fS[3NML�U�g(�S� �taADFE�bFLONPKML;v�nSV-V-NPKM[3Z-H-Y�B3v ;�k�LONPY;b2[-LOH
b!�$T-NM]FDFE#LOH(QSGAH�bcfuaA]cb2NPH?LONPH#LOh¯U�g(�S�qj!��a�bFLOH#]ua�bck 
#[3NMLx]cbud�fcI3]cbFLOH?Qxa�H�bFLOH?NPH?[-LOH � NPKM[-LOfcH(]cNPH#[oE-NMLOf2a�h
�2a�H#[R[-L^]tstLOE-NPfcH#]S]FG�W�NML7a�h¢�2a�H#[R[-LOf�{�LOH�bcfcNPI�LOKqv � LONM[-L�C�bcfcZ-I$bcZ-fFLOH(]cNPH#[?a�V�LOf�H-NMDFE�b2NM[-L�a�K�k^Z-fS�tLpj
bFLOI$bcNMGAH/[-LOf�Y�L^]ua�h�bFLOh¯stLOE-NPfcH�V�LOWXLOY;Z-H-Y7Y�L^LONPY;H#LOb�v��2NML�D^LOfFLOV-fFG;]cT-NPH
a�KMLS¬�KP�#]F]cNPY;I�LONPb�NPH/[-LOH`{�LOH�bcfcNPI�LOKPH
T-Z-KM]cNMLOfcb2[3Z-fFDFE([-LOHXE2LOfck�]FDFE-K�a�Y�[-LOZ-bcKPNMDFEw�
WXG$[3Z-fFDFE�
SH#[-LOfcZ-H-Y�LOHi[-LOf�{�LOH�bcfcNPI�LOKzU�GAfch m�LOfcZ-fF]uaADFE�b2WXLOf�j
[-LOHwv��tLOf)d�Z-��LOfFLX�2a�H#[�[-LOf�stLOE-NPfcH#]�NM]cb�[3Z-fFDFE`C�Z#]ck�LOT-bcNPV-NPKPNPbud�bF]ua�fcbFLpUqa�I$bFLXV�L^LONPH�bcfudADFE�bcNPY;b�v;�!H#]cV�L^]FGAH#[-LOfFL
NPh U+fFGAH�bua�KMLOH � LOfFLONMDFE�[-LOfxstLOE-NPfcH#]SNM]cb2[#aA] � _��qj � NPKM[([3Z-fFDFE|C�bua�Z#DFE�Z-H-Y�LOH�Z-H#[�C�NPY;H
a�K�a�Z#]cKMl;]FDFE�Z-H-Y�LOH
V�L^LONPH�bcfudADFE�bcNPY;b�v��2NML^]FL�nSfcbFLpUqa�I$bFL`bcfFLObFLOH�E
a�Z-T-bF]udADFE-KPNMDFE NPH�_¦E
aA]FLOH-I�G$[3NMLOfcfcNMDFE�bcZ-H-Y�a�Z3Ucv���aRLONPH#L N�a�j
Y�L�d�H#[-LOfcZ-H-Y|[-L^]=QSGAT3U�L^]=NPh�a�KPKPY�LOh`LONPH#LOH¨a�Z#DFEJ[3NMLo��NMDFE�bcZ-H-Y|[-LOf=_¦E
aA]FLOH-I�G$[3NMLOfcZ-H-Y|V�LOk^�-Y;KPNMDFEJ[-L^]
stLOE-NPfcH#]�d�H#[-LOfcb���WXLOfF[-LOH�¬#GAfch°Z-H#[`nSZ#]F]FLOE#LOH/[-LOf�nSfcbFLpUqa�I$bFLeh`G$[3Nzy#k^NMLOfcba^,m$Y;Kqv;Qxa�T-NPbFLOK1>:`pv;¥�LONPbFLOfcE-NPH
V�LOW�NPfcI$b�LONPH#L�QSGAT3U+V�LOWXLOY;Z-H-Yra�Z#DFE?LONPH#L	
SH#[-LOfcZ-H-Y/[-L^]�h/a�Y;H#LObcNM]FDFE#LOH(¬�KPZ#]F]FL^]��3]FG�[#a��/]cNMDFER[3NMLtKMGAI;a�j
KMLOH *21 j!¬#LOKM[-LOf�Z-H#[o[#a�h=NPb�[3NML � _��qj!nSfcbFLpUqa�I$bFLtm�LOfud�H#[-LOfcHwv#�2NML^]FLOf ��� LOI$b�d�Z-��LOfcbS]cNMDFEoW�NML^[-LOfcZ-h¢]cbua�fcI
a�H?[-LOHRm�GAHiC�Z#]ck�LOT-bcNPV-NPKPNPbud�bF]cT-fFGAV-KMLOh`LOHiV�LObcfFG � LOH#LOH(nSfFL�a�KMLOHwv U H�bFLOf � LObcfuaADFE�bcZ-H-Yr[3NML^]FLOfS_¦fFGAV-KMLOh/a�j
bcNPI�LOfF]FDFE#LONPH�b2L^]eH-NMDFE�b2]cNPH-H�m�GAKPKq�-H�Z-fS[3NML�]cbud�fcI3]cbFLOHRQxa�H�bFLOH?[-L^] � _��qj � NPKM[-L^]�k^Z-f � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH
E#LOfua�H-k^Z-k^NMLOE#LOHwv
� NPH7WXLONPbFLOfFLOf�W�NMDFE�bcNPY�LOf�n2]cT�LOI$b�]cNPH#[7[3NML�nSZ-��LOH3��dADFE#LOH=LONPH#L^])��a�bFLOH#]ua�bck�L^]�v�¥}d�E-fFLOH#[�NPH7[-LOH�LONPH-k�LOKPH#LOH
C$DFE-NMDFE�bFLOH�[#aA])g(LO��GAV3�cLOI$b)V�LON-[-LOf)U�g(�S��I�GAh=T-KMLObcb¦NPh°a�V-Y�LObuaA]cbFLObFLOH � LOfFLONMDFE=KPNMLOY;b��ANM]cb¦[3NML^])NPH/C$DFE-NMDFE�b�j
]FLOKMLOI$bcNMGAH#]cfcNMDFE�bcZ-H-Y=H-NMDFE�b�[-LOfX¬
a�KPKqv W�U+b�WXLOfF[-LOHrH�Z-f L�LONPKMLt[-L^]�stLOE-NPfcH#]Xm�GAHr[-LOfXg(L^]F]cZ-H-Y�LOf�Uqa��;b�v � NPH#L
QSGAT3U+V�LOWXLOY;Z-H-Y�NPHoC$DFE-NMDFE�bF]FLOKMLOI$bcNMGAH#]cfcNMDFE�bcZ-H-Y`U+�-E-fcb�a�KM]FG�[#a�k^Zw��[#a��7NPh �2a�H#[3V�LOfFLONMDFERstLOE-NPfcH
a�fFL�a�KML2NPH
[#aA]�a�V-Y�LObuaA]cbFLObFL�{�GAKPZ-h`LOH�E-NPH#LONPH3j5G$[-LOf�a�Z#]�[3NML^]FLOhE#LOfua�Z#]�Uqa�KPKMLOHwv�¬#GAKPY;KPNMDFE7h��#]F]FLOH7[3NMLXa�H-k^Z-T
aA]F]FLOH#[-LOH
��a�bFLOH#]ud�bck�L`NPh��2a�E-h`LOH�[-LOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH ]FGom�LOfF]FDFE#GAV�LOH�Z-H#[�Y�L^[3fFLOE�b�WXLOfF[-LOHw��[#a��XL�LONPKML
[-LOf�Y�LOh`L^]F]FLOH#LOH?�!H3U�GAfch/a�bcNMGAHia�Z#]S[-LOh¢��a�bFLOH#]ua�bck�E#LOfua�Z#]cY�L^]FDFE#GAV�LOH?WXLOfF[-LOHwv � V�LOH#]FG=Y;NPV-bSL^] � LOfFLONzj
DFE#L;�;NPH`[-LOH#LOH`I�LONPH#LOfcKMLON
�!H3U�GAfch/a�bcNMGAH`k^Z-f¦{�LOf�U+�-Y;Z-H-Y7]cbFLOE�b��AWXLONPK�[3NML�LOH�bF]cT-fFL^DFE#LOH#[-L2�!H3U�GAfch/a�bcNMGAH`H-NMDFE�b
NPhªZ-fF]cT-fc�-H-Y;KPNMDFE#LOH ��a�bFLOH#]ua�bck/m�GAfcE
a�H#[-LOH�NM]cb�v�C$GAKMDFE#L � LOfFLONMDFE#L�WXLOfF[-LOH�H#GAfch/a�KMLOfcWXLONM]FL�h=NPb �SZ-KPKMLOH
Y�LpU+�-KPKPb�v�QSGAfcfFL^]cT�GAH#[3NMLOfFLOH�[3NML^]FL�nSfFL�a�KML�V�LON¦[-LOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH�a�KPKMLOfF[3NPH-Y�]�h=NPb�stLOE-NPfcH
a�fFL�a�KMLOH
NPh �SLpU�LOfFLOH-k�[#a�bFLOH#]ua�bck��-]FG7]cbFLONPY;b�[3NMLt�2N � LOfFLOH-k�[-LOf���a�bFLOHo]cbua�fcI�a�H�
3[3NMLtnSV#]cbua�H#[-]�U+Z-H-I$bcNMGAHrW�NPfF[�Z-H3j
k^Z-K�dA]F]cNPY`V�L^LONPH3�#Z-�;b�v � ]�E
a�b2]cNMDFERNPH?[3NML^]FLOf2nSfcV�LONPb2a�KM]S]cNPH-H�m�GAKPK�E#LOfua�Z#]cY�L^]cbFLOKPKPb���a�H([-LOH?nSZ-��LOH3��dADFE#LOH
[-L^]7��a�bFLOH#]ua�bck�L^]7[3NML � LOfFLONMDFE#L/NPh �SLpU�LOfFLOH-k�[#a�bFLOH#]ua�bck�Y�LOH#LOfFLOKPKXm�GAH�[-LOf7�tLObFLOI$bcNMGAH a�Z#]ck^Z#]FDFE-KPNMLO��LOHw�
WXLOKMDFE#LxWed�E-fFLOH#[?[-LOfS�tLObFLOI$bcNMGAHRI�LONPH#LOfSlAfcbcKPNMDFE?I�GAfcfFL^]cT�GAH#[3NMLOfFLOH#[-LOH(�!H3U�GAfch/a�bcNMGAHRY�LOY�LOH��-V�LOf2]cbFLOE#LOHwv
�tLOH(k^Z-m�GAf�a�Z3U+Y�L^]cbFLOKPKPbFLOH�¬#GAfF[-LOfcZ-H-Y�LOH�I;a�H-H(fFL^DFE�b�LONPH3UqaADFE��SL^DFE-H�Z-H-YrY�LObcfua�Y�LOHiWXLOfF[-LOHw��WXLOH-Hih/a�H
V�LONM]cT-NMLOKM]cWXLONM]FL=Z-hª[-LOH|�!H�bFLOH#]cNPbud�bF]F]FDFE�WXLOfcT-Z-H-I$b�NPhª�SLpU�LOfFLOH-k�[#a�bFLOH#]ua�bck�LONPH#LOH SZ
aA[-LOfxT�G;]cNPbcNMGAH-NMLOfcb��
WXLOKMDFE#LOf2Z-H-Y�LpUqd�E-fS[-LOH � LOfFLONMDFE([-L^]tstLOE-NPfcH#]2a�V�[-L^DFI$b�v
�!HR[-LOH([3Z-fFDFE-Y�LpU+�-E-fcbFLOH � «3T�LOfcNPh`LOH�bFLOH(E
a�V�LOH
]cNMDFE SZ
aA[-LOfth=NPb�� @ v @C@C@ _¦Z-H-I$bFLOH��!H-E
a�KPbSU+�-f2LONPH#LxU�g(�S�qj � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAHiV�LOWed�E-fcb�v�g?NPbt[3NML^]FLOf
U H�bFLOfch`LOH-Y�L�m�GAH�{�G^«-LOKPH ]FG�W�NML�Z-H�bFLOf�{�LOfcWXLOH#[3Z-H-Y�[-L^]7k^Z-m�GAf�LOfcK�d�Z-bFLOfcbFLOHJQSGAH�m�LOfcY�LOH-k^I$fcNPbFLOfcNPZ-h`]��
K�aA]F]FLOH¨]cNMDFE\h=NPbr[-LOfrNPH¨[3NML^]FLOh Qxa�T-NPbFLOKtV�L^]FDFE-fcNMLOV�LOH#LOH}�!h=T-KMLOh`LOH�bcNMLOfcZ-H-Y�[-LOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNzj
GAH|�SL^DFE#LOH-k�LONPbFLOH�m�GAH|Z-H�bFLOf����A�A�?�rT-fFGo{�GAKPZ-h`LOH#[#a�bFLOH#]ua�bckRa�Z3US[-LOH|Y�LOH
a�H-H�bFLOH��SL^DFE-H#LOfF]c�3]cbFLOh`LOH
LOfcfFLONMDFE#LOHwv
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� LObcfuaADFE�bFLOb=h/a�H�[3NML/g(��j � NPKM[-[#a�bFLOH|NPH-H#LOfcE
a�KPV�LONPH#LOf`C$DFE-NMDFE�b��)]FG?LOH�bF]cT-fcNMDFE�b=[3NML^]FL^]x{�LOfcE
a�KPbFLOH [-LOh
[-LOf � NPKM[-[#a�bFLOH���Z-H#[�NM]cb�]FGAh=NPb7I�GAfcfFLOI$b�v��!HJC$DFE-NMDFE�bcfcNMDFE�bcZ-H-Y�NM]cb�[3NML^]FL^]7{�LOfcE
a�KPbFLOH�m�GAH�¬#GAZ-fcNMLOf=Z-H#[
]cNPH#Dpj!�!H�bFLOfcT�GAK�a�bcNMGAH7�cL^[-G$DFE�H-NMDFE�bXW��-H#]FDFE#LOH#]cWXLOfcb�
-L^]�I;a�H-H�]FGAY�a�f�k^Z/h/aA]F]cNPm�LOH � NPKM[#a�fcbFLpUqa�I$bFLOH/U+�-E-fFLOHwv
�2Z-fFDFE�[3NML7k^�$I$KPNM]FDFE#L � LObcfuaADFE�bcZ-H-Y?[-LOft��a�bFLOH�LOH�bF]cbFLOE�b�LONPH#L7I$�-H#]cbcKPNMDFE#L�Qxa�H�bFL7k^W�NM]FDFE#LOH�[-LOH���a�bFLOH
[-LOfSGAV�LOfF]cbFLOHRZ-H#[oZ-H�bFLOfF]cbFLOH�C$DFE-NMDFE�b�v
¥\NPfF[rH�Z-H?V�LONM]cT-NMLOKM]cWXLONM]FLx[-LOf���a�bFLOH#]ua�bck�H
aADFERZ-H�bFLOH?m�LOfF]FDFE#G�j
V�LOHw�¦]FGiLOfF]FDFE#LONPH�b/[3NMLo�!H3U�GAfch/a�bcNMGAHw�¦[3NMLo[#aA]�{�GAKPZ-h`LOHJH
aADFEJZ-H�bFLOH m�LOfcK�d��;b��¦W�NML^[-LOf=NPHJ[-LOHJGAV�LOfFLOH
C$DFE-NMDFE�bFLOHwv
�tL^]cWXLONPbFLOfFLOHiI�lAH-H#LOH�a�H([-LOfSI$�-H#]cbcKPNMDFE#LOHiQxa�H�bFL7�!H�bFLOfcT�GAK�a�bcNMGAH#]ua�fcbFLpUqa�I$bFL�LOH�bF]cbFLOE#LOHwv���aA]�C�T�LOI$bcfcZ-h
LONPH#LOf7Qxa�H�bFL;�)a�KM]FG?LONPH�C�T-fcZ-H-Y(NPH|[-LOf=C�NPY;H
a�KPNPH�bFLOH#]cNPbud�b�m�GAH�LONPH#LOh � NPKM[3V�LOfFLONMDFE�k^Z-h a�H#[-LOfFLOHw��W�NPfF[
[3Z-fFDFE�LONPH�stLOh=NM]FDFE\a�KPKMLOf7jxNPH#]cV�L^]FGAH#[-LOfFLoa�Z#DFE�[-LOf�E#GAE#LOH�j WSfcbF]�U+fFL^§�Z#LOH-k�LOHJfFLOT-fudA]FLOH�bcNMLOfcb�v��2Z-fFDFE
LONPH#L2{�LOfF]FDFE-NMLOV-Z-H-Y`Z-h � fcZ#DFE�bFLONPKMLxLONPH#L^]e{�G^«-LOKq�$I;a�H-Hr[3NML"�S�3§�Z-NM]cb�U+fFL^§�Z#LOH-k^I�GAh=T�GAH#LOH�bFLtH-NMDFE�b�NPh=h`LOf
LOfcE
a�KPbFLOH|WXLOfF[-LOH ^,m$Y;KqvwnSV#]FDFE-H-NPbcb 9$v 8 `p�w]FGo[#a��?LONPH#L`�!H�bFLOH#]cNPbud�bF]F]FDFE�Wea�H-I$Z-H-Y(m�GAH|LONPH#LOh {�G^«-LOK�k^Z-h
H
dADFE#]cbFLOHRNPHo[3NMLt��a�bFLOHRLONPH-Y�LOT-fud�Y;b�W�NPfF[5v3�2NML^]FLOf ��� LOI$beW�NPfF[oa�KM]Ss2NPV-V#]F]FDFE#L^]�_¦E
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h`LONM[3Z-H-Yom�GAH�s2NPV-V#]�j!nSfcbFLpUqa�I$bFLOHwv5��aA]tKPNPH-I�L � NPKM[(k�LONPY;bx[#aA]�LOfcWea�fcbFLObFL/G;]ck^NPKPKPNMLOfFLOH#[-L`g?Z#]cbFLOfxa�H(U�LOE3j
KMLOfcE
a�U+bFLOH�nSI$bcNPm$NMLOfcZ-H-Y�LOH�V-NM]7NPH�[3NML/k�LOH�bcfua�KMLOH�C$DFE-NMDFE�bFLOH�
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]FDFE-NMLOE�b)[3NML^]�[3Z-fFDFE�nSV-V-fcZ#DFE�[-LOf�¬
a�KPbcZ-H-Y�a�h��2a�H#[�[-L^]���a�bFLOH#§�Z
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stLOH
a�Z-NPY;I�LONPb�I;a�H-HrV�LON�H-NML^[3fcNPY�LOH ��C$��jq¥�LOfcbFLOHoY�L^]cbFLONPY�LOfcbeWXLOfF[-LOHw�3WXLOH-HR[3NML � NPKM[-[#a�bFLOHom�GAfe[-LOf � NPH3j
U+�-E-fcZ-H-YRI$�-H#]cbcKPNMDFE#LOf Lwfua�H#]cK�a�bcNMGAH#LOH|Z-H#[�[-L^]x�2a�Z#]FDFE#LOH#]�Z-hªLONPH�V-NM]�k^WXLON <�LOE-H#LOfcT�GAbFLOH-k�LOH�]cI;a�KPNMLOfcb
WXLOfF[-LOHwv$��aA[3Z-fFDFE/WXLOfF[-LOH�[3NML���Z-H#[3Z-H-Y�]�U�LOE-KMLOf�Z-h [-LOH#]FLOKPV�LOH/¬
a�I$bFGAf�fFL^[3Z-k^NMLOfcb�v��2NML^]FL�{�LOfcV�L^]F]FLOfcZ-H-Y
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y=(4.73 ± 0.14)·x + (13.9 ± 3.3)
R>0.997

N2/S

y=(3.82 ± 0.07)·x + (6.4 ± 1.8)
R>0.999

N2/S

nSV-V-NPKM[3Z-H-Y D3v B � � H�bF]cT-fFL^DFE#LOH#[¨[-LOfSLeE#L^GAfcNMLRNM]cb`[3NMLiC�bua�H#[#a�fF[#a�V�WXLONMDFE�Z-H-Y�[-LOf/[-LObFLOI$bcNMLOfcbFLOH � LOWXLpj
Y;Z-H-Y�]cT
a�fua�h`LObFLOfST-fFGAT�GAfcbcNMGAH
a�Kwk^Z � I� v-�2NML^]FLOf <
Z#]ua�h=h`LOH-E
a�H-Y/W�NPfF[om�GAHR[-LOftC�NPh�Z-K�a�bcNMGAH(]FG�WXGAE-K5U+�-fLwfua�H#]cK�a�bcNMGAH#LOH ^+GAV�LOH�KPNPH-I3];`2a�KM]�a�Z#DFE�U+�-fx�SGAbua�bcNMGAH#LOH ^+GAV�LOH�fFL^DFE�bF];`tV�L^]cbud�bcNPY;b�v5�tLOfx¬#LOE-KMLOf�[-LOf � Lpj
WXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH|H-NPh=h�b7a�KM]FGo§�Z
aA[3fua�bcNM]FDFE|h=NPbx]cbFLONPY�LOH#[-LOh ��C$�°k^Z ^,Z-H�bFLOH?`pvw�2NML`[3Z-fFDFE-Y�LOk�GAY�LOH#L
_)a�fua�V�LOKwW�Z-fF[-Lxh=NPb�[-LOH?_)a�fua�h`LObFLOfcHi[-LOfSnSZ#]cY;KMLONMDFE#]cY�LOfuaA[-LOH(LOfck�LOZ-Y;b�v

NM]cb�a�KPKMLOfF[3NPH-Y�]�H-NMDFE�bSm�GAHoT-fua�I$bcNM]FDFE#LOh¢�!H�bFLOfFL^]F]FL;�#[#a�LONPH#L�stLOH
a�Z-NPY;I�LONPb�m�GAH ;�£5� NPHR[-LOfS_¦fua�«3NM]�]FDFE#GAH
a�KPKMLONPH#L�a�Z3U+Y;fcZ-H#[R[-L^] � NPKM[3fua�Z#]FDFE#LOH#]SH-NMDFE�b2LOfcfFLONMDFE�b2W�NPfF[5v
�2NML�NPH [-LOH KPNPH#L�a�fFLOHJ�SLOY;fFL^]F]cNMGAH#LOH�U+�-f=�SGAbua�bcNMGAH Z-H#[�Lwfua�H#]cK�a�bcNMGAHJV�L^]cbcNPh=h�bFLOH\C�bFLONPY;Z-H-Y�LOHJY�LOV�LOH
I�GAh=T
a�bcNPV-KMLS¥�LOfcbFL2a�Hwv�¬��-f�I$KMLONPH#LS�SGAbua�bcNMGAH#LOH/I;a�H-H`h/a�Hra�H-H#LOE-h`LOHw�$[#a��7a�KPKMLS_¦Z-H-I$bFL�NPh g?NPbcbFLOK
Z-h
[3NML�]FLOKPV�Lt�2NM]cbua�H-k�m�LOfF]FDFE#GAV�LOH?]cNPH#[5�3W�NML�[3NMLx_¦Z-H-I$bFL;�3WXLOKMDFE#L7a�Z3U¦LONPH#LOh QtfFLONM]�h=NPb�[-LOh¢�2aA[3NPZ#] � � ��
KPNMLOY�LOHwv U H�bFLOf � LOH�Z-bck^Z-H-Y�[-LOfSQtKMLONPH�W�NPH-I�LOKPH
d�E#LOfcZ-H-Yo[-L^]2C�NPH�Z#]SLOfcY;NPV-b2]cNMDFE �

� H � � � 	E� %
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¬#GAKPY;KPNMDFER]FGAKPKPbFL2]cNMDFEo[3NML�C�bFLONPY;Z-H-Y`[-LOfenSZ#]cY;KMLONMDFE#]cY�LOfuaA[-LOHrU+�-fe[3NMLxC�bua�H#[#a�fF[#a�V�WXLONMDFE�Z-H-Yr[-LOf��SGAbua�bcNMGAH
[3Z-fFDFE�g?Z-KPbcNPT-KPNPI;a�bcNMGAH�[-LOfxC�bFLONPY;Z-H-YR[-LOf Lwfua�H#]cK�a�bcNMGAH#]cY�LOfuaA[-LOH�h=NPb�[-LOh�¬
a�I$bFGAf�n°LOfcY�LOV�LOHwv�¬��-ft[3NML
m�LOfcWXLOH#[-LObFLOH=¥�LOfcbFLeLOfcY;NPV-b)]cNMDFE=]FGSLONPH�Y�L^]FDFE
d�bck�LOf)¥�LOfcb)m�GAH % � ;�+�� � �3��[-LOf�NPH7Y;Z-bFLOf � V�LOfFLONPH#]cbcNPh=h�Z-H-Y
h=NPb�[-LOftC�NPh�Z-K�a�bcNMGAH?U+�-f��SGAbua�bcNMGAH#LOH?]cbFLOE�b�v
� LObcfuaADFE�bFLOb)h/a�H7H�Z-H=[3NML � fcY�LOV-H-NM]F]FLX[-LOf�KMLObck^bFLOH7k^WXLON-nSV#]FDFE-H-NPbcbFL;��]FG�NM]cb)LOfcI�LOH-H�V
a�f��A[#a��SU+�-f�[3NML�U�g(�S�
^ � @ ��� �A�*`w[3NML U H-Y�LOH
a�Z-NPY;I�LONPb)NPH�[-LOf � LOWXLOY;Z-H-Y�]F[-LObFLOI$bcNMGAH/a�Z3U+Y;fcZ-H#[7m�GAH�]cbua�bcNM]cbcNM]FDFE#LOh~�2a�Z#]FDFE#LOH
Z-H�bFLOf �A�A£5� ]FG�W�NMLV�A�A� �xKPNMLOY;b�v5��a�h=NPbxLOfF]FDFE#LONPH�b�WXLONPb�h`LOE-f�a�KM]t[3NML`a�H3Uqa�H-Y�]tY�LpU�GAfF[-LOfcbFL=QSGAfcfFLOI$bcZ-f�j
Y�LOH
a�Z-NPY;I�LONPbtT-fFGAV-KMLOh=KMG;]tLOfcfFLONMDFE�V
a�f��5]FGAK�a�H-Y�L�H-NMDFE�b�]c�3]cbFLOh/a�bcNM]FDFE#L ��� LOI$bFL�[-LOftg(��j � NPKM[3Y�LOV-Z-H-YrLONPH#L
�SGAKPKMLtk^ZR]cT-NMLOKMLOHRV�LOY;NPH-H#LOHwv
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������������� E�������� � ��!#"�$%��&'�(")���*�+�%�������-,(� � �����-./����� � ��01���2�%� � �+�%�(3(� � $��%� �%��� � ��0541!#�76("+8 ��9 � ")��:���0 � �+;
01���<����$ ��� ��4/= � &>./��?@91!A!#���+��� ��� ����� B+� � ��&�&C� � ������= � ��� : � � � ���������ED���� ��� ��0@91��� � 41!#�<:�������01���F=G��H��
.I��9A��!#&'� � ��� � � ���J.I��$�$���0@� � �LKNM � �����O
����� ��� =P41!#�Q./� ��� $�$�� � ��R�HQST��� ")��$%� � ��U#&'�2!A�����5VW��� ��!#& � 0@���X;
� �%��R�H��Y�ZL��9 � �[�����P\���$%�+01��" � ��01� � ��!#=G�����-")�������+] � ? �G^ :`_������(���-���������20@��!#?1���P, � Va: � ���2���bVW!#������� � ^ �������
��� � � � ����R�H��������2./��R�H � ����9 ��� ��c
$ � � � ��9/!A������dY!#$�=e= � " ��� ���fK)SF��� � ��� H����F� ������./��? � H������<� � �����<./�X;
��� $�$ ��� �bVa_�H�� � ��01���741���bVa_�0@" � � � ���CV � ��9 � �%!#���%�������P���P��������&g. � 0@��� � VW��$%�'41!#�/h ^ ikj ��� $ � ���%R�H � 01��� ��� KAl�
�%� �k� $%��!2��! � :������+��0 ^ ���������F, � Va" ��� = �/m ������� ^ ��������� � :��������O!#H����e�+�%�����O./��? � H������ ��� � 91!#&C& � !A�����
���[��� $ ��� " �G^ �+�%�kn(H������o:���� � 01��� � 0 ��� ?1��� H � $�"/�����[. � 0@��� � ���I= �o� $ � =��%�������fK
p R�Hq:`�%��� ��0@91��� � ���r")������� � � �k��� R�HF�+�%� jN��� � � R�H�� ^ � � ?o�+�%�e��R�H�! � $ � � � ���'\���$%�+01��" � ��01� � ��R�H�����9F����H���������� �s;
� ��4 ��� V p R�Hq: � ��9 � ��01���r��&�. � 0@��� � VW��$%����� � 0@�%��� � KfM � �+�%�e3(����!#� � ��=�Va����t � ����=C:vu�H��������F������./����� � ��0
�+� �sV � � �G^ 9 � ���P��� ��� Va0@� � ���P������01��� ����01���7\ � ���+"������ � �Y�����vlclwx; p ��t � ����=Y���7c
H � ������91!A�+�%��� � �%R�H � � ��0/yaR � K
z i d(= � ��!oc
�s{���$l")���l��������� ;5%1| . ��� � �s{~}�� � ��R�H ��� �k= � cl��� � ��!#")��:���0 � ��01���r41!#�r��&C&����Jc
H � ������91!�;
�+�%��� � �%R�H � � ��0J:vu�H��������E���������5VW./3(wx;�./����� � ��0I91!#&C&'���fK
l�O�%� �C� $%��!I���%R�H � � �����q41!#$�$ ^ \v��:���0 � ��01���E���
�+�%�������-3[�%R�H � � ��05Va_���D���� ��� ��0@91��� � � &'����� � ��01���P= � 41��� :����������fKAM���� :���� � �������2�%� � = � ")� � R�H � ��� ^ � � ?5& � �
����� p H���&C= � � ��� ���J����� p B+� � ��&'�k$%���%R�H � 41����u�������� �J9 � ��� ^ ��������&>& � �J:vu�H��������r�����5./����� � ��0I�+������9 �
� �F�+�%�C. � 0@��� � U�Z)� � ��0 � � � � ��� ���<� � &C� � �����<& � 0@��� � �%��R�H����r�N$ � ?7��&�./��?1!#"+8 ��9 � &'!A�+� m =��%��� � KL, � R�H
��� Vf�+�%�����`SF���%���`9 � ���'& � �'9A$%�������[cl��� � ��!#")��:���0 � ��01���P41!#�2��������01���/���@�#�L�����2c
H � ������91!A�+�%��� � �%R�H � � ��0
� ��!G41!#=��%�������fK

��P���P�� �����L�����#�x���q�-�l������� ���L�@�*�1�x���l�~���-�l�q�q���<�1�~���-�l���l�~� �¡� ��¢f���f�q�-���l�*�@�~�-� �N£
�¤�@�~¥¦�

ST�%�C= � 41!#�5��R�H�!#� � ��01����� ��� � � : � ����� ^ �%� � ���k��R�Hq:`�%��� ��0 ^ �������'�X{ � ��� ��&'��� � ��$�$%�2,(��!#���+� � ��0I= � " ��� ��� ^
�+�%�O���(��� $ ��� " �G^ �����/./��? � H � � � !#&���� m ���%��� � ��& j !#&'!#0@� ��� H�����= � �+����H����fK*M � �����Y, � Va: � ���§Va_��Y�������
��� � � � ����R�H��������C, ���~� � ��� � ������H��(H�!AR�H/�%� �G^ : � �����kVa_��Y�+�%�����5./����� � ��0 ��� V-����� � $ � ��� � ��� ��41���Y¨l���bV � H������
��� � 01��:`�%R�H����fK
w�&©c
� ����=�� � �%� � ���
0@$%���%R�Hq:���� � ��0 ^ �����76("+8 ��9 � ")��=�_�0@$��%R�H2����� j !#&'!#0@� ��� H����7!A�����l����� j !#&'!#0@� ��� H���� � &
� � �56("+8 ��9 � = � ")��:���01���fK p �%��H � & � ��41!#&�d ������� & � 0@��� � VW��$%� � " ^ ��!29 � ���<�������e��!#$%R�H��CMY����H � ��0§�����
./��?@91!A!#���+��� ��� ����� B+� � ��&'� � &�� � �56("+8 ��9 ��� ��!#"�$%��&C$%!@����� � $��%� �%��� � :����������fKfM � �+�%�'DY� � �+�%��� � ��� � R�H������
����$ ��� ��45= � &ª6("+8 ��9 � � � ��R�H'«L����� � � 91!#&5"���� ��� �%!#�P����� � HqB+� ��9 � $��%��R�He��� � $��%� �%��� � ���'3[�%R�H � � ��01���C")��$��%��"���0�01�X;
�+����H � :�����������91U#������� ^ �%� � � � �Y./��?@91!A!#���+��� ��� ����� B+� � ��&��+����Hq" � � � ���/�+�%�O3(! ����� �%!#�/")��9 � ��� � K*MY�%�������
,(��� ��� =�:`�����7��&¬VW!#$�01���������o")��� ��� = �G^�� &¡��������,("���R�H~u � = � ��0'_�")���`�+�%�5D���� ��� ��0@91��� � �����`3(! ����� �%!#�������X;
� ��9 � �%!#�§= � ��� H � $ � ���fK
MY�%��./� � H�!A���Y�%� � ")��=�_�0@$��%R�H§�����vVW!#$�01���������§,(� � �XV � 9 � ��&C� � ���������`��� � $%���/6("+8 ��9 � �+����H � ��020@$%���%R�Hq:���� � ��0�
MY�%��")����lclwL���Cc
H � ������91!A�+�%��� � �%R�H � � ��0 ��� V � ��� � ���������C¨l��� =G��� � � ��01��� � ��� p ��0@� � $ ��� � $%U@��R�H � ��01���P�+����H����
� �%R�HC&C� � �����l3(! ����� �%!#�C�����
./��?@91!A!#���+��� ��� ����� B+� � ��&'�GK p ��$�"���01���
0@��$ � Va_��
���������C,(� � �XV � 9 �G^ �����
01��&'������H����
� $%� � | ;bD����%� � ® ")��=G���%R�H���� � :`�����LK
w�&�3 � H�&'���¯�+�%�������C�{ � ��� ��&'��� � �Pu�������� � � �%R�H�8 ����!AR�HE���%R�H � �����C�N$ � ?F�����C. � 0@��� � VW��$%���'� � ��R�H¯� � �
6("+8 ��9 � Kq�N_����������(3(! ����� �%!#� � &¬�+�%�(,`R�H����(�����-d ������� & � 0@��� � VW��$%�����%� � �+�%��� ��� R�HP")���~���������-��� � $%���§6("+;
8 ��9 � ")��:���0 � ��0C� �%R�H � ��0�K+¨l��� 9A� ����� & � �o� � �[6("+8 ��9 � 8 ����!AR�HP01��01���o� � �`. � 0@��� � VW��$%� ^ ��!eu�������� � � �%R�Ho�����
�N$ � ? � ���§� � &C� � �����[$%!#9 � $%� p H���&C= � � ��� ���LK~M � � � ��R�HI41����u�������� �/� �%R�HI�+�%��¨l��� =G��� � � ��01���������Y6("+8 ��9 � �G°
�+�%�k±�u�H���� � ��02�����(\v��:���0 � ��0P���������(� ��� � �����I²(U#� � �����`:`�����o41��� $%� � = � K
M � ��R�H/�+�%��MY����H � ��0P�����[./��?@91!A!#���+��� ��� ����� B+� � ��&'�[41����u�������� � � �%R�HI�+�%��3[�%R�H � � ��0P������DY� � �+�%��� � ��� ��� $s;
���2����$ ��� ��4F= � �e3[�%R�H � � ��0<�����Od ������� & � 0@��� � VW��$%���GK�M � &C� � ��� � � � ��H � ; � ��������� � $%�O")�������������C3(! ����� �%!#�
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EPI innerhalb der Schicht

EPI in Schichtrichtung

FLASH innerhalb der Schicht
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Für den Fall, daß alle Daten rechtzeitig ankommen:
Objektposition bei

Messung Nr.
Abweichung Meßkoord.system

zu Objekt
Bewegungsdetektion

bearbeitet Messung Nr.
Inkrementelle

Positionsänderung

1 | 0° 0° 1 0°

2 | 3° 3° 2 3°
3 | 3° 0° 3 0°
4 | 3° 0° 4 0°
5 | 3° 0° 5 0°
6 | 3° 0° 6 0°
7 | 3° 0° 7 0°
8 | 3° 0° 8 0°
9 | 3° 0° 9 0°

Für den Fall, daß sich der Datenfluß verzögert:
Objektposition bei

Messung Nr.
Abweichung Meßkoord.system

zu Objekt
Bewegungsdetektion

bearbeitet Messung Nr.
Inkrementelle

Positionsänderung

1 | 0° 0° 1 0°

2 | 3° 3° 2 - (Detektion nicht
fertig)

3 | 3° 3° (Oszillation !) 2 3°
4 | 3° 0° (Oszillation !) 3 3°
5 | 3° -3° (Oszillation !) 4 0°
6 | 3° -3° (Oszillation !) 5 -3°
7 | 3° 0° (Oszillation !) 6 -3°
8 | 3° 3° (Oszillation !) 7,8 0° + 3° (Detektion

holt auf)
9 | 3° 0° 9 0°
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Graue Hirnsubstanz, TR=3000ms: CSF, TR=3000ms:

Graue Hirnsubstanz, TR=1500ms: CSF, TR=1500ms:
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