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source.  The model parameter module is self−containted, with all attributes of model parameter objects private.. . 
independent of the specific modeling approach; much of this code could also be reused for other 2D problems, e.g., active
(and in particular will work for both 2D and 3D problems).  Second level is specific to the 2D MT problem, but is mostly 
Figure 1:  Dependencu structure for 2D modular inverion system.  Upper level routines are designed to be completely general
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1�243 d$V0Tji65cb87²VW^`i$d
9;:=<?>�@BA�CD<FEG>IHJALKNMPOD<'QSR�T=H&<UOWVYX=X=Z&>IV�[�C=<'H\M]:4<'Q]<'[UA&Z&>IE^V�_�:=<UA&MP[a`cbFd�ef_I<U>IX=CgR�H&M]['H\@h>IZ6M]:giI<'ZjH&M]>I:
>�@=k=<'Q]O*O�VYA�VaMPH8A�>lHj<'<UmnV�:*b
V�ZJA�Cn[U>I:=O=TD[UA�MSi�M]AoRWEG>pO=<UQ�A&C�VYAqk=A�H8A�C=<r>�s=H&<UZjiYVYA�M]>I:=HtV�O=<Uu�T=VYA�<UQ]R�v
KNC=M]QP<wE^M]:=M]EGMPxUMP:=_�Hj>IEG<yEG<zV�HjT=Z&<{>�@NEG>�O=<'Q+H&M]x'<y>�ZWZ&>�T=_IC=:=<UH&HU|~}�C=MPH*M]H*V�[U['>IEGX=Q]M]H&C=<UO�sgR
O=<�k�:=M]:=_�V~X�<':�VYQ]AoR�@hT=:D[UA�M]>I:�VYQ�MP:=[UQPTDO=MP:D_�O�V�A�V~EGMPHJk=A�V�:=O�E^>�O=<UQ�:=>IZ&E�A�<UZ&EGH'v�V�:=O�A�C=<U:
EGMP:DMPEGM]x'M]:=_�A&C=MPH�T=HjMP:=_�H&>IEG<�E^VYA�CD<'E^VYA�M][zVYQ^>�XDA�M]EGMPx'VYA�M]>I:�E^<�A�C=>�O6| �lQSA�C=>�T=_IC�_�<':=<UZ�V�Q
X=T=ZjXf>�H&<�OD<'Z&MSiYVYA�MSiI<��B@hZ&<U<�EG<UA&C=>pODHwH&TD[�C�V�H�HjMPE/T=QPVYA�<UO�V�:=:=<'V�QPM]:=_�V�:=O�_I<U:=<UA&MP[�V�Q]_I>IZ&MSA�CDE^H
C�VziI<Fs�<'<':4A�ZjMP<UO�` <�|�_=|]vI��[�C�TDQ]A&x+<�A8V�Qc|]v����I�I�D��b�iI<UZ&<�A&AtV�:=OW�p[�CBT=Q]A&x�vp���I�I��e�vzA�C=<UH&<FEG<UA�CD>pO=H\C�Vzi�<
:=>�A�RI<�A�X=Zj>�i�<':~X=Z&V�[UA&MP['V�Q\@h>IZaZj<zV�Q]M]HjA�M][WAoK+>Y�NVY:=O�A�CDZ&<'<$�oO=M]EG<':=HjMP>�:�V�Q�bFd�M]:giI<'ZjH&<*X=Zj>Is=Q]<'EGH'v
KNC=<UZ&<WA&C=<W:BT=E/sf<UZl>�@?TD:=mB:=>�KN:�EG>�O=<'Q\X�VYZ�V�EG<UA&<'ZjH;MPH�iI<UZjR�Q�V�Zj_I<�|���>IZNZ&<'V�Q8O�VYA�VYH&<UA&HaA&C=<'Zj<
V�Zj<{X=Z&<UH&<':gA&Q]R�AoK+>�X=Z&V�[UA&MP['V�Qr>IXpA�M]>I:=H' {M]E^V�_IM]:=_�H&[�C=<UE^<UHws�VYH&<'O�>I:�V�X=XDZ&>z¡pMPE^VYA&MP>I:�>�@�A�C=<
@h>IZJKrV�ZjOyX=Zj>Is=Q]<'E¢`h<�|�_=|]vD}8>IZ&Zj<'HJ��£
<'ZjO=MP:{<�A�V�Q |]v 0�¤I¤�¤ ��¥lMP<l<UANV�Q |]v 0�¤I¤�¤ �=¦(CDO�V�:=>�i�<UA�VYQc|]v 0�¤�¤I¤ �
¦(C=O�VY:=>�iyV�:DOy}tVYZjA�VYZ�V�HUv 0�¤I¤I0 e�vpV�:=Oy_�Z�V�O=M]<':gAJ�os�V�Hj<'O{>IXpA�M]E^M]xzV�A�M]>I:{EG<UA�CD>pO=H�s�V�H&<UO§>I:yEG>IZ&<
Z&M]_I>IZj>IT=H¨QPM]:=<'V�Z&M]xzVYA&MP>�:©>�@�A&C=<wEG>�O=<'Q
X�VYZ�V�EG<UA&<'Z��oO�VYA�V�Zj<'QPVYA�M]>I:=HjC=MPX(|�9;T=Z4@h>�['T=H¨C=<'Zj<wM]H/>�:
A�CD<¨QPVYA&<'ZNªIQ]MP:=<'V�Z&M]x'<UO�M]:giI<UZ&H&M]>I:=ªyV�X=X=Zj>gV�[�C6|

}�C=<aE^>�HjArODMPZj<'[UArV�X=X=Zj>gV�[�CwA&>WQ]MP:D<zV�ZjMPxU<'O{M]:Bi�<'ZjH&M]>I:{MPHFA�>/[zV�Q]['T=QPVYA&<lA�C=<N@hT=Q]Q6«IVY['>Is=MPV�:y>Y@
A�CD<�O�V�A�V�E�VYX=X=M]:=_=v4V�:=O�A�CD<':¬TDH&<�Hj>IEG<�iYV�ZjM�VY:BA­>I:�V�®4V�T=HjHJ�o¯a<UK�A&>I:°`c®¨¯�ewV�X=X=Zj>gV�[�C6�
<�|�_=|]vn±qV�Z&mY<'Z²`J������³pe{ODMPHj['T=HjH&<'H�H&<�iI<'Z&V�QnKNM]O=<'QSR´T=Hj<'O�V�Q]_I>IZ&MSA�CDE^H~M]:µA�CD<�_I<':=<UZ�V�QW['>I:gA�<$¡�A
>�@/_I<'>�X=CgRpHjMP['V�Q¨MP:giI<UZ&Hj<©X=Z&>�s=QP<UEGH'|¶}�CDMPH­O=M]Z&<'[�A�V�X=X=Zj>gV�[�C¬C=V�H§QP>I:D_²s�<'<U:¬T=Hj<'O�@h>�Z{>I:=<��
O=M]EG<':=HjMP>I:=V�Q6bFd·`cVY:=Oy>�A&C=<'Z+_I<'>IXDCBR�HjMP['V�QheFM]:giI<UZ&H&<�XDZ&>Is=Q]<'EGH¨`h<�|�_=|PvD¸�>I:=HJA�V�sDQP<;<�ANV�Q |N`J�z�I¹gºBe
V�:=O»��E^MSA�C»V�:DO½¼+>p>ImY<'Z�`����I¹I¹Be�O=M]H&['TDH&H�bFd VYX=X=Q]MP['VYA�M]>I:=H$e�| }�CD<'H&<�Hj<':=HjM]A&M]i�MSAoR¾s�V�H&<UO
EG<UA&C=>pODH­C=V�i�<�V�QPHj>²s�<'<U:�T=H&<UO¬H&TD['['<UH&HJ@hT=QPQSR�@h>IZ{Z&>�TDA�M]:=<�AoK+>Y�oO=M]EG<':=HjMP>�:�V�Q¨bFd M]:giI<'ZjH&M]>I:
` <Y|¿_D|Pv�O=<z®4Zj>p>YAj��À�<'O=Q]M]:�V�:DO�¸�>I:DHjA�VYs=QP<Yv\���I� ¤ �=Áa[�C=M]O�VDv\���I���D�Â�pM]Z&M]X=T=:giYV�Z�VYXf>IZj:�VY:=O�b?_Is�<'ZJAzv
0�¤I¤�¤ e�vWV�:=O´KNM]A&CÃH&>IEG<�EG>pO=MSk�['VYA�M]>I:=HUvn@h>IZ�A�CDZ&<'<$�oO=M]EG<':=HjMP>�:�V�QGX=Z&>�s=QP<UEGHÄ`c�DV�H&V�mBMcv 0�¤�¤ ³=�
�pM]Z&M]X=T=:giYV�Z�VYXf>IZj:Å<UAÄV�Q |Pv 0�¤I¤ ³Dv 0Y¤I¤gÆ e�| Àa>�K+<UiI<UZ'v�@h>IZ�EWTDQ]A&MS�ÇO=MPEG<U:=H&M]>I:�V�Q�bFd MP:gi�<'Z&Hj<
X=Zj>Is=Q]<'EGH/['V�Q]['T=QPVYA�M]>I:�>�@FA�C=<n@hT=Q]QF«IV�[U>Is=MPV�:�Zj<'uBT=M]Z&<UH/:BT=EG<'ZjMP['V�Q
H&>IQ]TDA&MP>I:�>�@+E^V�:gR�@h>IZjK�V�ZjO
X=Zj>Is=Q]<'EGH'v�VY:=O{O=M]Z&<'[�A�V�X=X=Q]M][zVYA&MP>I:{>Y@8VG®¨¯��ÇAoR�Xf<;V�X=X=Zj>gV�[�C§V�Q]H&>nAoR�X=M][zV�Q]QSRyZ&<UuBT=MPZj<'HNH&>�QPTDA&MP>�:
>�@^VÄi�<'ZjR¬Q�VYZ&_I<�O=<':=Hj<�HjR�HjA&<'E >Y@�Q]M]:=<zV�Z�<'uBT�VYA&MP>I:DH'|-}�CBT=H'vn>YA�C=<UZ~V�X=X=Zj>gV�[�C=<UH~H&T=[�C�V�H
['>�:YÈJT=_gVYA&<{_IZ�VYO=MP<U:gA�H­`�¸�®*��<Y|¿_=|]v+d�V�[�mBM]<�VY:=O²d�V�O=O=<U:6vN���I�I�p�r¯a<�KNE^V�:�V�:=O��lQ]T=EWs=V�T=_IC6v
���I��ÉD�nÊN>pODM4V�:=O´d�V�[�mBMP<Yv 0Y¤I¤ �Ye�v;:=>I:p�ÇQPM]:=<'V�Z�¸�® ` ¯lË8¸�®G�NÊN>�O=M4V�:=Oµd�V�[�mBMP<Yv 0Y¤I¤ �Ye^>IZ
uBT�V�HjMS�o¯a<UK�A&>I:�EG<�A�C=>�O=Hw`�Ì�¯/�\¯�<UKNE^V�:©VY:=O©¼�>�_I_IH'v 0�¤�¤ ³=�8�ai�O=<'<�i�v 0�¤I¤IÆ e�vLKNC=M][�C�O=>­:=>�A
Z&<UuBT=MPZj</['V�Q]['T=QPVYA�M]>I:­>IZ�HjA&>IZ�VY_I<4>�@qA&C=<�@hT=Q]Q8«IV�['>IsDM�V�:(v�C�VziI<4sf<U['>IEG<4A�C=<4X=Zj<U@h<UZ&Z&<UO�V�XDX=Z&>gVY[�C
@h>IZ�E/T=Q]A&MS�ÇO=M]E^<U:=H&M]>I:�VYQqM]:giI<'ZjH&M]>I:�>Y@�bFd�O=VYA�VD|

¸�®*vt¯aËq¸�®*vqV�:=O�Ì�¯Í`h_I<':D<'Z&M][zVYQPQSR�¸�®We4VYZ&<wQ]M]E^MSA�<UO�EG<'EG>IZjR�>IXDA&MPEGM]xzVYA&MP>�:©H&[�C=<UEG<'H
KNC=M][�CnZ&<UuBT=MPZj<+>�:=Q]R�A&C=<F_IZ�V�ODMP<U:BA8>�@pA�C=<FX�<':�V�QSAoR�@hT=:=[�A�M]>I:�V�QIA&>aOD<Uk�:=<�V�:=<UK�Hj<zV�Zj[�CWO=M]Z&<U[UA�M]>I:6|
Î :y@ V�[�AzvpA&C=<'Hj<�_IZ�VYO=MP<U:gA�H�V�Zj<;Q]MP:=<'V�Zr[U>IEWs=M]:�VYA&MP>�:=H�>�@LA�CD<;O�VYA�VWH&<U:=H&MSA�MSi�M]A&MP<UHaZj<'uBT=M]Z&<'O{@h>IZFA�C=<
«IV�[U>Is=MPV�:y[zVYQP[UT=Q�V�A�M]>I:6vDHj>ns�>�A�Cy®¨¯�V�:=O§¸�®´V�X=XDZ&>gV�[�CD<'HrZj<'uBT=M]Z&<;HjMPEGM]Q�V�Z�H&>IZJA�H�>Y@\:�TDE^<UZ&M][zV�Q
[zVYQP[UT=Q�V�A�M]>I:=H'|W}�C=<*m�<�R~O=MSÏ(<UZ&<':D['<^MPH;A&C�VYA¨®4¯�T=Hj<'H�A�C=<n@hTDQPQ
«IVY['>Is=MPV�:~A�>§VYX=X=Z&>z¡pM]E�V�A�<*A�C=<
Àa<UH&HjM�V�:{>Y@6A�C=<�X�<':�V�QSAoR^@hT=:=[UA&MP>�:�V�Q v�KNC=M]Q]<�¸�®µAoRpX�<;VYX=X=Z&>IV�[�C=<'H+s=T=M]QPOwT=XyH&<U['>I:DO{O=<'ZjM]iYVYA&M]i�<
M]:D@h>IZ&E^VYA&MP>�:wV�s�>ITDA
X�<':=V�Q]AoR*@hTD:=[UA&MP>I:=V�QÂ['T=ZJi�V�A�T=Zj<�Hj<'uBT=<U:BA&M�VYQPQSRw>�i�<'Z+V¨Hj<'Z&M]<'H+>�@fH&<zVYZ&[�CyHJA�<'XDH
` <Y|¿_D|PvÂ±?Z&<UH&H�<UAaV�Q |Pv(���I¹IÉ�e�|
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d�<�A�C=>�O=H�HjT=[�C§V�H�¸�®�Vzi�>IMPOwHjA�>�Z�V�_I<aV�:=O�O=M]Z&<'[�ArM]:giI<'ZjH&M]>I:§>�@LQPV�Z&_�<aO=<U:=H&<lE�V�A�Z&M]['<UHrV�:DO
A�CBT=H?TD:=uBT=<'HJA�M]>I:�V�s=QSR*C�Vzi�<NV;E�V�ÈJ>IZ�V�Opi�VY:BA�V�_I<r>�i�<'ZF®4¯�KNMSA�CGZ&<UH&X�<'[UA?A&>;['>�E^XDTDA�<UZ?E^<UEG>IZjR
Z&<UuBT=MPZj<'EG<':gA&H'|�À�>�K�<�iI<'ZUv
¸�®ÐV�X=X=Zj>gV�[�C=<UHn['>�:Bi�<'Zj_I<wHjQP>�KNQSR�Zj<'QPVYA�MSiI<^A�>~®4¯¾V�:=O�A�CBT=HWHJA�M]QPQ
Z&<UuBT=MPZj<*QP>�:=_yZ&TD:�A�M]EG<'H4V�:=O�E�VY:BR�H&>IQ]TDA&MP>I:DHlA�>wA&C=<W@h>IZJKrVYZ&O~bFd�X=Zj>Is=Q]<'E·`h<�|�_=|]v6¯a<�KNE^V�:
V�:=O�¼�>I_I_�H'v 0Y¤I¤ ³pe�| Î :�@ V�[�AzvqMP:�A�C=<^['>IEGEG>I:©HjM]A&T�VYA&MP>I:�KNC=<'Zj<{bFd O�V�A�V�VYZ&<^['>IQ]QP<U[UA&<'O©@h>IZ
EWTDQ]A&MPX=Q]<W@hZj<'uBT=<':D['M]<'H�>IZ�H&>ITDZ&['<UH'vfM]AlMPH�@ V�Z�@hZj>IEÐ['Q]<zVYZaA�C=VYAlHJA�V�:DO�V�Z&O~¸�®°Hj[�C=<'EG<UH4V�[UA&T�V�Q]Q]R
Z&<UuBT=MPZj<{@h<UK+<'Zn@h>IZJKrV�ZjO�EG>pO=<UQPM]:=_�HjA&<'X=HnA&C�V�:�V�®4¯¶V�X=XDZ&>gV�[�C(|©¸�>I:DH&M]O=<'Z*A�CD<{[zV�Hj<yKNC=<'Zj<
A�CD<'Z&<wV�Z&<yÑ EG>pOD<'Q
X�V�Z&V�EG<UA�<UZ&HWKNMSA�C©V­A�>YA�V�Q
>�@NÒ¨Ó^ÔÅÒWÕJÒWÖyO�V�A�V�[U>IQ]QP<U[UA�<UO�VYAnÒWÕ�H&MSA�<UH
V�:=O©ÒWÖy@hZ&<Uu�TD<':=[UMP<UH'|��lHnO=M]H&[UT=H&Hj<'O�EG>IZ&<^@hT=QPQSR�sf<UQP>�K4v?['>�E^XDTDA�VYA&MP>�:�>�@�A�C=<�@hT=QPQ�Ñ ×�Ò¨Ó
«IV�[U>Is=MPV�:�:=>IEGMP:=V�QPQSR©Zj<'uBT=M]Z&<UH^Hj>IQ]TDA�M]>I:�>�@aÒ/Ó^EG>pO=<UQPM]:=_�X=Zj>Is=Q]<'EGH'| Î :©A&C=<­¸�®ØV�XDX=Z&>gVY[�C
`�d�V�[�mBMP<�V�:=OÄd�V�O=O=<U:6v;�����I�D��¯�<UKNE^V�:�V�:DO²�aQPT=E/s�V�T=_�C6v;���I�IºBe4A�C=<�Ñ ×²Ñ HJR�HjA�<UE >Y@
®4¯»<Uu�T=VYA�M]>I:=H/MPH/H&>IQSiI<UO�M]A&<'Z�V�A�MSiI<'QSR�MP:©V�:�M]:=['Zj<zV�HjMP:D_�H&<Uu�TD<':=[U<{>�@�H&TDs=H&X�VY['<'HW['>I:=HJA�ZjT=[UA&<'O
@hZ&>�EÙHjT=['[U<'H&HjM]i�<'QSRÄ['V�Q]['T=QPVYA�<UO�O=MPZj<'[�A�M]>I:=HG>�@�HjA&<'<'X�<'HJA^O=<'Hj['<':gA'|�b
V�[�CÄVYO=O=MSA�M]>I:�V�Q+O=MPZj<'[�A�M]>I:
V�O=OD<'OnA�>;A&C=<rHj<zV�Zj[�C^HjX�V�[U<rZ&<Uu�TDMPZj<'H
H&>IQSi�MP:D_;A�C=<�@h>�ZjK�V�Z&O*EG>�O=<'Q]MP:D_�<'uBT�VYA&MP>I:DH�AoKNMP[U<r@h>IZt<'V�[�C
@hZ&<UuBT=<':=[�RI|
b?H&Hj<':gA�MPV�Q]Q]R¨A�CD<+H&V�EG<�['>�E^XDTDA�VYA&MP>�:=H8K+>IT=Q]On_I<U:=<'Z&VYA�< 0 Ò/Ö�Z&>�KNHt>Y@DA�CD<+Hj<':=HjM]A&M]i�MSAoR
E^VYA�ZjMS¡fvLHj>{H&<zVYZ&[�C=M]:=_­ÒWÕjÚ 0 O=M]Z&<U[UA�M]>I:=H�M]:~A�C=<WE^>�O=<UQ�H&X�VY['<nKNM]QPQ�Zj<'uBT=M]Z&<*Zj>IT=_IC=QSR�A&C=<nH&V�EG<
V�EG>IT=:gA�>�@�¸r±
ÁÃA&MPEG</V�HN['>IEGX=TDA&MP:D_^A&C=</«IV�['>IsDM�V�:(| Î :§@ V�[UA'v�V�HNH&CD>�KN:�MP:��pM]Z&M]X=T=:giYV�Z�V�X�>IZj:
V�:=O�b?_Is�<'ZJAy` 0�¤I¤I¤ e�v6>I:DQ]R�V§X�>IZJA�M]>I:�>�@+A&C=<*H&<U:=H&MSA�MSi�M]AoR�E^VYA&Z&M�¡�MPH�Zj<'uBT=M]Z&<UO�A�>{@h>IZjEÍVyiI<UZjR
_I>�>pO§VYX=X=Z&>z¡pM]E�V�A�M]>I:�A&>GA&C=<¨Àa<UH&H&MPV�:�>�@qA&C=<4Xf<U:�V�QSAoR{@hT=:=[�A�M]>I:�V�Q |
}�C�TDH�A&>^s�<4<UÛ^['M]<':gA�KNM]A&C
Z&<UH&X�<'[�AtA�>a>IX�<'Z�V�A�M]>I:W[U>IT=:gA�H8A�C=M]H?¸�®�H&[�CD<'EG<rK�>�T=QPOWC�VziI<+A&>;V�[�CDMP<�iI<r[U>I:giI<'Zj_I<':D['<�M]:nVaHjE^V�QPQ
:BT=EWs�<'Z�>Y@\M]A&<'Z�V�A�M]>I:=H'vDH&M]_I:=MSk�[zV�:gA&Q]R{Q]<'HjHrA�C�VY:{C�V�QS@LA�C=<lA&>�A�VYQ(:BT=EWs�<'Z�>Y@\H&MSA�<'HU|+¸�>I:giI<'Zj_I<':D['<
A�<UHjA&H
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â62¨ã ^�d?SUfhTj^häëS�5ÁM�å ^�d$ewSUT�æ0^�iwd
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ç ` è²é 5 e�Ô�` 5^ê�ë ` è�e&ecì\íWî�ï X ` 5^ê�ë ` è�e&epð�ñ6` è ê è�ò'ecìLínó;ï X `cè ê è�òUe$`J�Ye
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O=M]H&[UT=H&Hj<'O
M]:�±qV�Z&mY<'Zl`J������³peLA&C=MPH
s�VYH&M][�Q]M]:=<zV�ZjMPxU<'O^H&[�C=<UEG<l_I<U:=<'Z&V�QPQSR*Zj<'uBT=M]Z&<'HFH&>�E^<�@h>IZjE�>�@�HJA�<'X�QP<U:=_�A&C
O�V�EGX=M]:=_G@h>IZ�HjA�V�s=M]QPMSAoR�` <Y|¿_D|PvÂVGËL<Ui�<':Bsf<UZ&_Y��d�V�Zju�T=V�Z&ODA;V�X=X=Zj>gV�[�C6��d�V�Z&uBT�V�ZjODAzvL�z�IÉI��e�|

}�C=<^9;['['V�E V�X=X=Zj>gV�[�C�`�¸�>�:=HjA�V�s=Q]<*<UA4V�Q |]vt���I¹IºBe�M]H;s�V�Hj<'O~>I:�V�H&Q]MP_ICgA4EG>�O=M]k=[zVYA&MP>I:~>Y@
`c�Be�vDKNC=M][�C6v�KNMSA�C��5 Ô 5�ê©ë ` è���e(ð�ù � è���v�[zV�:­s�<�Z&<���KNZ&MSA&A&<':

`hù � ì�ù � ðÄñ�ínó ï X e�è�Ô�ù � ì��5�� ` ³pe
�lQSA�CD>IT=_IC^è���� X M]H?>IsDA�V�M]:=<'OGO=M]Z&<U[UA�QSR^V�H�A&C=<�H&>IQ]TDA&MP>I:*A&>w`h³peLA&C=<NZ&<'HjT=QSA+M]H?<�¡DV�[�A�QSR*<'uBT=MSiYV�Q]<':gA
A�>�H&>�Q]i�M]:=_´` ��eG@h>IZ{A�C=<�[�C�VY:=_I<�MP:àA�C=<�EG>pOD<'Q¨VYA§HjA&<'X�õ�ð»��VY:=OµV�ODO=MP:D_�A&C=<�Z&<'HjT=QSA�A&>
è���|ÐÀ�>�K+<Ui�<'ZUvWM]:�A�CD<©9;['['V�E H&[�CD<'EG<©HjA&<'XµQ]<':D_�A�C�['>I:gA�Zj>IQ4MPH�V�[�C=M]<Ui�<'O´sgR�iYV�ZjR�M]:=_�ñfv
['>�E^XDTDA�M]:=_�V�Hj<'ZjMP<UH�>�@�A�ZjM�VYQrH&>IQ]TDA&MP>I:DH�è��yA�>²` ³pe�v�VY:=O�H&>IQSi�MP:=_�A�CD<§@h>�ZjK�V�Z&O�X=Zj>Is=Q]<'E @h>IZ
<zVY[�C§è���A&>W<�i�VYQPT�V�A�<lA&C=<;V�[�A�T�VYQfO�V�A�V/EGM]Hjk=A'| Î :yX=C�V�Hj< Î >�@(A�C=<49;[U[zV�E¾X=Zj>p[U<'H&H�ñ�MPH+[�C=>IHj<':
A�>~EGM]:=M]E^M]x'<­O�VYA�V�EGMPHJk=Az��VYHnA�C=<{Hj[�C=<'EG<­['>I:giI<UZ&_I<UHyñ©M]H*[�C=>IHj<':�A�>~EGMP:DMPEGM]x'<§A�C=<{EG>�O=<'Q
:=>IZjE·KNC=MPQ]<�mY<'<'XDMP:=_©A&C=<�EGM]Hjk=Ay['>I:=HJA�V�:gA~` X=C�VYH&< ÎjÎ e�|+�p<'<~¸�>I:=HjA�V�s=Q]<�<UAyV�Q |�`����I¹gºge*V�:DO
±tVYZ&m�<UZ�`����I��³�e4@h>IZ*@hT=ZjA&C=<'ZGO=<�A�V�M]QPHU|²�áHjMP_I:DM]k�['V�:gA{V�Opi�VY:BA�V�_I<§>�@�A�C=<�9;['['V�E·V�X=XDZ&>gV�[�C²MPH
A�C=VYAnA�CD<{Z&<'_�T=Q�VYZ&M]xzVYA&MP>I:�X�VYZ�V�EG<UA&<'Z^ñ©M]H*O=<UA&<'Z&EGM]:=<'O²V�H*X�VYZjA*>�@NA&C=<{H&<'V�Z&[�C�X=Z&>�['<UH&HUv�V�:DO
VYA�['>�:Bi�<'Zj_I<':=[U<W>I:D</M]H�V�H&HjT=Z&<UO�A�C�V�A�A�C=<¨H&>IQ]TDA&MP>I:�VYAjA�V�M]:=HaVYANQP<'V�HjAlVGQP>�[zV�Q(E^M]:=M]EWT=Eá>�@qA�C=<
EG>pOD<'QÂ:=>IZjE���� è�����ÔÝ`cè ì íWó;ï X è�e Xc÷�k vpHjT=spÈJ<'[�A�A&>/A�CD<aO�V�A�V¨kDA�V�A&A�VYMP:=<UO�`c±qV�Z&mY<'ZUvf������³pe�| Î :
>�A&C=<'ZtV�X=X=Zj>gV�[�C=<UH�A�C=<+Z&<'_�T=Q�VYZ&M]xzVYA&MP>I:*X=V�Z�V�EG<�A�<'Z�ñWEWT=HJA?s�<�iYV�Z&M]<'OnM]:=O=<UXf<U:=O=<U:BA&Q]RWA�>;[�C=>�>IHj<
V�:§>IXDA&MPE^V�Q6iYV�Q]T=<�` <Y|¿_D|PvÂ¯�<UKNE^V�:�VY:=O§�lQ]T=EWs�VYT=_IC 0Y¤I¤I¤ ��¯�<UKNE^V�:�V�:=O­¼�>I_I_�H'v 0�¤I¤ ³pe�|

}�C=<UZ&<�M]HrVWHjQPM]_ICgA�QSRyO=MSÏf<'Z&<U:gArKrVzR�A�>nM]EGX=QP<UEG<':gA�A�C=<�9�[U[zV�E¾Hj[�C=<'EG<4MP:�A�C=<;O=VYA�VWHjX�V�[U<
`���MPZjMPX=TD:BiYV�Z&V�X�>IZ&:�V�:=O�b?_Isf<UZjA'v 0�¤I¤I¤ e�|�}�C=<¨H&>IQ]TDA&MP>I:§A�>�`h³peF[zV�:­s�<4KNZjM]AjA�<U:�V�H

è�� � X ÔÃíWó�ù � ì�! ` Æ e
KNC=<UZ&<4A�C=<4['>�<UÛ^[UMP<U:BA&H"!�H�V�A�M]Hj@"R

`hù � íWóNù � ìGð²ñ ï X 3 e#!�Ô$�5�� `cÉ�e
}�C=<r<UuBT=M]iYV�Q]<':D['<N>�@=A&C=<rO�VYA�VlH&X=V�['<�VYX=X=Z&>IV�[�C*MPHqZ&<'V�O=M]Q]R/iI<'ZjM]k=<'OGsgRWHjT=s=HjA&M]A&TDA�M]:=_^` Æ e\V�:DO§`cÉ�e
M]:BA&>*`h³pe(V�:=OWHjMPEGX=Q]MS@"RpM]:=_=|t}�C=<rÒ¨Ó?['>IQ]T=EG:=Ht>Y@fíWó�ù � ì vYKNCDMP[�C*VYZ&<LÈJT=HjA8A�C=<+O�VYA�V�Hj<':=HjM]A&M]i�MSA�M]<'H
H&EG>�>�A�CD<'O�sgR§A�CD</EG>�O=<'Q\['>�iYV�ZjM�V�:D['<�vfV�Zj</Zj<U@h<'ZjZ&<UO�A�>�V�HNA�C=< ���&%���������	�
������ >Y@�A�C=<¨Q]MP:=<'V�Z&M]x'<UO
O�VYA�Vn@hT=:=[UA&MP>�:�V�Q]HW`h<�|�_=|]vÂ±tV�Zjm�<'ZUv\���I��³pe�|
b?u�|a` Æ eFEG<zV�:=H�A&C�VYAaVYANHjA&<'X­õ~A�C=</9;['['V�EÅH&>�QPTDA&MP>�:
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M]HaVGQ]MP:=<'V�ZN['>IE/s=M]:�VYA�M]>I:�>�@qA&C=<4Z&<UX=Z&<UH&<':gA&<'Z&Hl>�@qA&C=<4O�VYA�V*@hTD:=[UA&MP>I:=V�QPHUvÂQPM]:=<zVYZ&M]x'<'O�V�s�>ITDANA�C=<
H&>�QPTDA&MP>�:²@h>IZnA&C=<�XDZ&<Ui�M]>IT=H^M]A&<'Z&VYA�M]>I:6|²}�C=<�[U>p<�Û^['M]<':gA�H�MP:�A�C=<­Z&<UX=Z&<UH&<U:BA&<'Z�<�¡pX�V�:=HjMP>�:�V�Z&<
[zVYQP[UT=Q�V�A�<'O§sgRyHj>IQSipM]:=_*A�CD<4Ò/ÓN×§Ò/Ó�HjR�HjA&<'EÅ>Y@q<UuBT�VYA�M]>I:=H�M]:{A�C=<lO�VYA�VnHjX�V�[U<^`cÉ�e
Hj>*K�<�Zj<U@h<'Z
A�>^A�C=M]HaV�H�A&C=<('JO�VYA�VGH&X=V�['<n9�[U[zV�EGªy>�Z Ü ���D9¨¸�¸¬EG<�A�C=>�O�`c�pMPZjMPXDT=:gi�VYZ�V�X�>IZ&:�V�:=O�b?_Is�<'ZJAzv
0�¤I¤�¤ �?�pM]Z&M]X=T=:giYV�Z&V�Xf>�Z&:©<�AnV�Q |]v 0�¤I¤IÆ e�| Ü MPZj<'[UAWH&>IQ]TDA&MP>I:�>�@¨` ��ea>IZy`h³peaMP:gi�>IQ]i�<'HGV�:©Ñ ×�Ñ
HjR�HJA�<'Eá>�@t<'uBT�VYA&MP>�:=HaM]:�A&C=<4EG>pO=<UQ\H&X�V�[U<�| Î @qA�C=<4EG>�O=<'Q\M]HaC=<'VzipM]QSR�>�i�<'ZJ�ÇX�V�Z&V�EG<UA�<UZ&M]x'<UO�`cV�H
KNM]QPQp_I<':=<UZ�V�Q]QSRWs�<�A�CD<�[zVYH&<�@h>IZt� Ü M]:Bi�<'ZjH&M]>I:feqÒ/Ó
E^VzRWs�<�E/T=[�CGH&E^V�Q]QP<UZtA�C=V�:GÑÝvgE^V�mBM]:=_;A�C=<
Ü ���=94¸�¸�Hj[�C=<'EG<^H&M]_I:=MSk�[zVY:BA&Q]R�EG>IZj<*<UÛ^['M]<':gA¨A�C�VY:�<UuBT=M]iYV�Q]<':gA¨EG>pOD<'Q?H&X=V�['<^V�X=XDZ&>gV�[�CD<'H'|
±q<UZ&C�VYX=H{EG>IZ&<�M]EGXf>�ZjA�VY:BA&Q]R�v�A&C=<�O�V�A�V�HjX�V�['<~X�<'ZjH&X�<'[�A�MSiI<�[zV�:�XDZ&>�i�MPO=<~mY<URÄMP:=HjMP_�CBA&H{MP:gA&>
X�>IH&HjMPs=Q]<4<UÛ^['M]<':D['M]<'HlM]:§EG<UA�CD>pO=H�@h>IZ�>�XDA�M]EGMPxUMP:=_*A&C=<4Xf<U:�V�QSAoRy@hT=:=[�A�M]>I:�V�Q v�V�HrK+<4H&C�V�Q]QLH&CD>�K4|

��>IZnVYQPQ+>�@�A�C=<wE^<�A�C=>�O=H*O=<UH&[UZ&M]sf<UOÄV�s�>�iI<wK+<{C�VziI<§VYH&H&TDE^<UO²M]EGX=Q]MP[UM]A&Q]R�A�C�VYAWA�C=<w@hTDQPQ
«IV�[U>Is=MPV�:�ù{C=V�HFV�QPZj<zV�OpR*sf<U<':^['>IEGX=TpA�<'OB�pV4A�V�H&m/KNC=MP[�C�Z&<Uu�TDMPZj<'HFH&T=s=HJA�V�:gA&M�V�QÂ[U>IEGX=TDA�V�A�M]>I:�V�Q
<UÏf>IZJAa@h>IZ�EWTDQ]A&MS�ÇO=MPEG<U:=H&M]>I:�V�QtbFd�X=Zj>Is=Q]<'EGH'vfH&M]:=['<WA&C=<¨<'uBT=MSi�VYQP<U:BA;>�@?>I:=<4@h>IZJKrV�ZjO�H&>�QPTDA&MP>�:
M]H{Z&<'uBT=M]Z&<UO�@h>IZy<zVY[�CàZj>�K·`h>IZy['>�QPT=EG:fe^>Y@4ùt|�d�<UA&C=>pODHy@h>IZwHj>IQ]i�M]:=_�`c��enKNM]A&C¬¸�®�VziI>IM]O
<�¡pX=Q]M]['MSA�QSR�['V�Q]['T=QPVYA�M]:=_�V�:=O�HjA�>�Z&M]:=_�ùqv\>IZ�A�C=<G['Zj>IH&H��oX=Zj>pODT=[UA/E^VYA�ZjMP[U<'H4KNC=MP[�C�>p[U['T=Z4M]:�` ��e�v
` ³�e�>IZw`cÉ�e�|�}�CDMPHGV�XDX=Z&>gVY[�C6vtKNC=M][�C�C�V�Hns�<'<U:�MPEGX=Q]<'EG<U:BA&<'O�@h>IZWb+d X=Z&>IsDQP<UE^HWsBR©d�V�[�mBM]<
V�:=OÝd�VYO=O=<':¶`J�z�I�I��e�v*¦(C�V�:D_�<UA�V�Q | `J�z�I� Æ e�vn¯a<�KNE^V�:�VY:=OÃ�lQ]T=EWs�VYT=_IC¶`J���I��É�e�vWÊ�>�O=M
V�:=Oµd�V�[�mBM]<�` 0Y¤I¤ �Ye�v�V�:=O�>�A�C=<UZ&HUv�Z&<'uBT=M]Z&<UH�[U>IEGX=TDA�V�A�M]>I:µ>�@/A�C=<�E^VYA�ZjMS¡�i�<'[UA&>IZ�XDZ&>�O=T=[UA) è·Ô+*ÿù � ì ù � ð�ñ�ínó ï X&, è @h>IZaV�:~V�Zjs=MSA�Z�VYZjR§EG>pOD<'Q8H&X�V�[U<WiI<U[UA&>IZ;èÄ|N�aHaK+<nH&C=>�K�M]:�A�C=<
V�X=X�<':DO=MS¡fv6A&C=<W@hT=Q]QtHj<':=HjM]A&M]i�MSAoR�E�V�A�Z&M�¡�@h>IZl_I<U:=<'Z&V�Q?bFd�X=Zj>Is=Q]<'EGH�[zV�:~s�<W@h>IZjE^V�QPQSR­KNZ&MSA&A�<U:
M]:­A&C=<�@h>IZ&E

ù � Ô ã ]qï Xó.-0/ ð21§é `�ºBe
KNC=<UZ&< ã Z&<'XDZ&<'Hj<':gA�HrA&C=<;EG<zVYH&T=Zj<'EG<':gANX=Zj>p[U<'H&H¨`hMc|�<�|]vpA&C=<lQ]M]:=<zV�ZjMPxU<'O§O�VYA�V/@hT=:=[�A�M]>I:�V�Q]H�e�� ] ï Xó -
O=<U:=>�A�<UHlA�CD<nbFd�H&>IQ]TDA&MP>I:�>IXf<UZ�VYA&>IZa@h>�Za[U>I:=O=T=[�A�MSi�M]AoR�O=MPHJA�ZjMPs=TpA�M]>I:�è����LV�:=O / VY:=O�1 V�Zj<�v
Z&<UH&X�<'[�A�MSiI<'QSRIvtÒ43�×©Ñ V�:DO�Ò¨Ó4×�Ñ E^VYA�ZjMP[U<'H�Zj<'QPVYA�<UO�A&>yA�C=<*EG>�O=<'QtX�V�Z�VYE^<�A�<UZ&M]xzVYA&MP>I:Ä` >Y@
O=M]EG<':=HjMP>I:�ÑÃe�v6:BT=EG<'ZjMP['V�Q�bFd�H&>�QPTDA&MP>�:~Z&<'XDZ&<'Hj<':gA�V�A�M]>I:²` >�@
O=M]EG<':=HjMP>�:�Ò53$e�v(VY:=O�A�C=</O�VYA�V
@hT=:=[�A�M]>I:�V�Q]H/` >�@qO=M]EG<':=HjMP>I:�Ò/Ó'e�|
}�C=<4E^VYA&Z&M�¡{iI<U[UA�>�ZaX=Zj>pODT=[UA�ù � è·[zVY:­A&C�TDHas�<�KNZ&MSA&A�<U:

ù � è�Ô ã ] ï Xó -6/ èáð71^è � `c¹�e
}�C=<^E^VYA�ZjMP[U<'H / V�:=O
1ÍV�Zj<^M]:�_�<':=<UZ�V�Q?HjX�V�Z&Hj<�vtV�:=O�@h>�Z&E^VYA�M]>I:�>�@+A�C=<^X=Z&>�O=T=[�A�H / è V�:DO1^è¢O=>�<'H?:=>YA
<':gA�V�M]Q�H&M]_I:=MSk�['V�:gA�[U>IEGX=TDA�V�A�M]>I:6|�}�C=<N>I:DQ]R*[U>IEGX=TDA�VYA�M]>I:�V�Q]QSR*O=<'E^V�:DO=MP:D_¨A�V�H&m
Z&<UuBT=MPZj<'O~A�>y@h>�Z&EÐA�C=<WX=Z&>�O=T=[�A�>�@+V�:~V�Zjs=MSA�Z�VYZjR�E^>�O=<UQtH&X=V�['<ni�<'[UA&>IZ4è KNMSA�C~A�CD<G«IV�['>�s=M�VY:
ù � M]H?A�CBT=HFH&>IQ]TDA&MP>I:�>�@6>�:=<�b+dÐ@h>IZjK�V�ZjO�X=Zj>Is=Q]<'E§|F�pM]EGMPQPV�Z&QSRIvgA&C=<�A&Z�V�:DH&X�>IH&<�>�@�A�C=<l«IV�['>�s=M�VY:
[zVY:�s�<�KNZ&MSA&A�<U:

ù � ì­Ô / ì8* ] ì ó9- , ï X ã ì^ð71nì8é `c��e
H&>wEWT=QSA�M]X=Q]MP['VYA�M]>I:~>�@
VY:�V�Zjs=M]A&Z�V�ZJR­O�VYA�V^H&X�VY['</i�<'[�A�>IZ;sgR­ù � ì Z&<'uBT=M]Z&<UH�>I:=</H&>IQ]TDA�M]>I:�>Y@�A�C=<
A�Z&V�:=HjXf>IHj<'O§bFdØHjR�HJA�<'E§v=KNC=M][�C{M]HrMP:�@ V�[UA�<'H&Hj<':gA�MPV�Q]Q]Ry<'uBT=MSi�VYQP<U:BA�A&>nH&>�QPTDA&MP>�:{>�@6A�CD<l@h>IZjK�V�ZjO
X=Zj>Is=Q]<'EØ` H&<U<;A�C=<l�lX=X�<':=ODMS¡Âe�|F}�CBT=H'v=V�HNd�V�[�mBM]<4V�:=O­d�VYO=O=<':�`����I�I��etH&CD>�K4v�E/T=QSA�M]X=QPM][zV�A�M]>I:
>�@�V�:�VYZ&s=MSA�Z&V�ZjR�EG>pO=<UQ�HjX�V�['<�iI<'[�A�>IZ*sgR�ù � ì ù � ð¬ñÂíWó4ï X ['V�:�s�<{V�['[U>IEGX=Q]MPHjC=<'O�KNM]A&C=>ITDA
@h>IZjE^M]:=_G>IZNHjA&>IZ&M]:=_Gù � vÂVYA�A&C=<4['>IHJAa>Y@qAoK+>�Hj>IQ]TDA�M]>I:=H�>�@8A�C=<¨bFd-XDZ&>Is=Q]<'E§|
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bt¡pX=Z&<UH&H&M]>I:=Hµ`�ºBe�VY:=O `c��e�[UQP<'V�Z&QSR°HjC=>�K A�C�V�A�EWT=QSA�M]X=Q]MP['VYA�M]>I:»>�@�VµO=VYA�V´>IZ�EG>�O=<'Q
iI<U[UA&>IZ�sgR�ù � ì >IZ�ù � v�Zj<'H&X�<'[�A�MSiI<UQ]R�vy[zV�:Ýsf<²V�[U['>IEGX=Q]MPHjC=<'OÞKNMSA�CÝ<'HjH&<':gA&M�V�Q]QSR�A�CD<²H&V�EG<
[zVYQP[UT=Q�V�A�M]>I:=HwZj<'uBT=M]Z&<UO�A�>�['>IEGX=TDA&<�V�H&M]:=_IQ]<�O�VYA�V�Hj<':=HjM]A&M]i�MSAoR���MP:=OD<'<'O(vNV�H�KNM]QPQNs�<�[UZ&MSA�M][zV�Q
A�>�>IT=ZaO=<Ui�<'Q]>IX=EG<':gA¨sf<UQP>�K4v�A�C=</X=Z&>�O=T=[�A;ù � ì 7 v(M]HFÈJT=HJAlA�CD<WH&<U:=H&MSA�MSi�M]AoR�@h>IZ�A&C=<WQ]M]:=<zV�ZaO�VYA�V
['>�:BA&Z�V�HJA�`hMc|�<�|]vBA�C=<�QPM]:=<'V�Z+[U>IEWsDMP:�V�A�M]>I:w>�@(O�VYA�V4i�<'[UA&>IZ�[U>IEGXf>�:=<':gA�H$e 7 ì 5 |?��>IZ&E^VYA&MP>�:�>�@fA�C=<
@hT=Q]Q
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@h>IZjEWT=QPVYA�M]>I:�V�[�A�T�V�Q]QSR©Q]<zV�O=HnA&>�V�EWT=[�C�s�<UA&A&<'Z*[U>I:=O=MSA�M]>I:=<UO²HJRpHJA�<UE­v+V�H*:=>�K»A�C=<yA&<'ZjE·ñ 3
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V�:=O§A�C=VYA�A�C=<4_IZ&V�O=M]<':gANiI<U[UA�>�Z&HaV�Z&<¨V�Q]Q6EWTpA�T�V�Q]QSR§>IZjA&C=>I_I>I:=V�Q

O ìn O n w Ô ¤ y�zÔ y � � ` 0I0 e
¼+R{[U>IEWsDMP:=M]:=_�`J��¹�e+VY:=O�` 0�¤ e
K+<¨>IsDA�VYMP:

O np� X Ô O n ê{v n ) l�n�é ` 0 ��e
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0�¤I¤ ��e�|
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H&TDE >�@�ÒWÖ�O=VYA�V´H&<U:=H&MSA�MSi�M]A&MP<UHÄù ì P T n P @h>IZ©Q]M]:=<zV�Z�[U>IEWs=M]:�VYA&MP>�:=H²>Y@�O�V�A�VÃVYA©@hZj<'uBT=<':D['M]<'H< P é�ô{Ô �Ié �>�>� é�ÒWÖ²` M |�<�|]v T ì n P 5 P e�va<zV�[�Cà>IsDA�V�M]:=<'OàsgR�H&>IQSi�MP:=_�A�CD<�VYOYÈJ>IM]:BA§<UuBT�VYA�M]>I:à@h>IZyA�C=<
V�X=XDZ&>IX=ZjM�V�A�<�@hZ&<Uu�TD<':=[�RI| }�CBT=HUv�M]:=HjA&<zV�O�>�@wH&VzipM]:=_àA�C=<�H&T=EGH�ù ì T n�K�<�['>�T=QPOÝH�VziI<�A�C=<
M]:=O=MSipM]O=T�VYQ=A�<'ZjEGH æ n P Ô�ù ì P T n P vBV�Q]>I:=_;KNMSA�C*A�CD<�['>IZjZ&<'HjXf>�:=O=M]:=_4H&M]:=_IQ]<NA&Z�V�:DH&EGM]AjA�<UZ?O�VYA�V;HjX�V�[U<
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O=M]EG<':=HjMP>I:��~ÒWÖlM]:=HjA&<zV�O�>�@
�©|t}�C=<aZj<'O=TD['<'OwO�VYA�V�HjX�V�['<lV�X=X=Zj>z¡DM]E^VYA�<�H&>�QPTDA&MP>�:=H�VY:�V�Q]>I_I>IT=H
A�>�` 0 ��e+E^M]_ICgAlA&C=<':�sf<¨<�¡pX�<'[�A�<'O�A�>wXDZ&>�i�MPO=<WV�:­MPEGX=Zj>�i�<'O�V�XDX=Z&>z¡pMPE^VYA&MP>�:�A�>GA�CD</@hT=Q]QLO�VYA�V
H&X=V�['<;®¨¯�HjR�HjA&<'EØ` 0IÆ eqKNMSA�C�A�C=<�H�V�EG<a>IZ?@h<UK+<'Z+@h>�ZjK�V�Z&O{VY:=OyV�O�ÈJ>IMP:gA+H&>IQ]TDA&MP>I:DHrV�:=OwV¨HjE^V�QPQ
V�EG>IT=:gA�>�@tV�O=O=MSA�M]>I:�VYQL['>IEGX=TDA�VYA�M]>I:6| Î :=OD<'<'O(v�MS@8K�<¨O=<Uk=:=<U���²Ô����E� T n P é�ôLÔÃ�Ié �>�=� é�ÒWÖIé y ÔÃ�Ié �>�=� ép���Bé ` �I��e
A�CD<':­['Q]<zV�ZjQ]R����¨� U����Hj>^A&C=M]H�EG>�O=MSk�<'O�V�X=X=Zj>gV�[�C§K�>�T=QPO­s�<�_IT�V�Z&V�:gA�<'<UO­A&>*RpM]<'Q]O�V*Q]>�K�<UZ
iYV�Q]T=<�>�@lA�C=<�u�T=V�O=Z�V�A�M][�@h>IZjE jW| Î AyOD>p<UHw:=>�A�:=<U['<'HjH�V�ZjMPQSRÄ@h>�QPQ]>�KÐA�C�VYA^A�CD<�V�X=XDZ&>z¡pMPE^VYA&<
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M]E^XDZ&>�iI<UO�VYX=X=Z&>z¡pM]E�V�A�M]>I:{A�>WA&C=<4«IV�[U>Is=MPV�:yKNM]A&C{Z&<UQ�VYA&M]i�<'QSRyEGM]:=>IZ�V�ODO=M]A&MP>�:�V�Q�['>IEGX=TDA�VYA�M]>I:6v
A�>�_I<UA&C=<'Z�KNMSA�C�VGEG>IZj<4H&M]_I:=MSk�[zV�:gAaMP:D['Z&<'V�H&<¨M]:�EG<'EG>IZJR§T=H�VY_I<�|
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KNC=M][�C�KNM]Q]Q�['>I:gi�<'Z&_�<GA&>yA�C=<*EG>�O=<'QtX�V�Z�VYE^<�A�<UZ4è H�VYA&MPHJ@"RpM]:=_�`c�Y³pe�KNMSA�C�H&E^V�Q]QP<UHjA4° k :=>IZ&E§|
}�C=<*M]O=<zVyCD<'Z&<*M]H;A�C=VYA�sgR�A�V�mBMP:D_§A&C=<Wk�ZjHjA5�·HjA&<'X=H;A&>{EGMP:=M]EGMPxUMP:D_�` � Æ ea¸�®°KNMPQ]Qt_�<':=<UZ�VYA&<
Q]MP:=<'V�Z�[U>IEWs=M]:�VYA&MP>�:=H�>�@ÂO�V�A�V�KNMSA�CnA&C=<4` V�X=X=Zj>�¡pM]E^VYA�<UQ]R�e\_IZj<zVYA&<'HJA?H&<U:=H&MSA�MSi�M]AoRnA&>liYV�Z&MPVYA&MP>I:DHtM]:
A�CD<aEG>�O=<'Q�X�VYZ�V�EG<UA&<'ZjH�` M]:GA�C=<�:=<'M]_ICBs�>IZ&C=>�>�O�>�@fA�C=<�H&>�QPTDA&MP>�:^@hZj>IE�A�CD<aX=Zj<Ui�M]>IT=H�MSA�<UZ�VYA&MP>�:fe�|

�rANA�C=<�k�ZjHjA�HjA&<'X�MP:{A�CD<W¸�®�Hj[�C=<'EG<¨@h>IZr@hZ&<Uu�TD<':=[�R­ôqK�<¨C�VziI<l X P Ô ê ù�ì P �5 P é ` �IÉ�e
V�:=O�VYANHJA�<'X y K�<¨EWT=HJA�['>IEGX=TDA&<) l�n ï X M P Ôàù�ì P ù P lun ï X M P � ` �gºBe
�p<�A&A�M]:=_ T np� X M P ÔÍù P lun M P v T X P Ô ê �5 P vFK�<§H&<U<­A&C�VYAw¸�®ØEGMP:DMPEGM]xzVYA&MP>I:²>�@n`c� Æ e¨_�<':=<UZ�VYA&<'H�V
H&<UuBT=<':=[U<�>�@4O�VYA�V©H&X�V�[U<�iI<U[UA&>IZ&H(� T n P é y Ô ��ép���Bv�V�:=O�[U>IZ&Zj<'H&X�>I:=ODMP:=_�O�V�A�V�Hj<':=HjM]A&M]i�MSA�M]<'H
æ n P ÔÞù ì P T n P é y ÔÅ�Iép�·@h>IZlA�CD<^Q]M]:=<zV�Z�O=VYA�V{['>�:BA&Z�V�HJA�H T ì n P �5 P é y ÔÐ��ép�©|*9;ZjA&C=>I_I>�:�V�Q]MPxUMP:=_­V�H
V�s�>�iI<�` s=TpAa:D>�K¬H&<UX�V�Z�V�A�<'QSR{@h>IZ�<'V�[�C�@hZj<'uBT=<':D[UR�e��� P Ô�¤�� P `g¤�ì � P ¤�� P e ï K¥UùÂì � P Ô ¦ ù�ì P T X P �=�>� ùÂì P T � P § `g¤�ì � P ¤�� P e ï K¥ ÔÝ` æ X P �=�>�>� æ � P e�é ` �I¹�e
V�:=O­H&<�A&A&MP:=_ Uù���Ô�` Uù ì � X �=�>� Uù ì �±@ A e ����ÔÞ`²� ì � X �>�=� � ì �±@ A e�é ` �I��e
K+<�X=Zj>p[U<'<UO�KNMSA�C�A&C=<�Z&<'ODT=['<UO¬O�VYA�V�HjX�V�[U<�9;['['V�E H&[�CD<'EG<�|Ð}�C�V�A�M]H'v�TDH&M]:=_²A&C=<�Q]M]:=<zV�Z
['>�EWs=M]:�VYA&MP>I:DH�>�@
O�VYA�V U5 nWÔ³��� 5 vLV�:=O�A&C=<n[U>IZ&Zj<'H&X�>I:=ODMP:=_{Hj<':=HjM]A&M]i�MSA�M]<'H�` [U>IQ]T=EG:=H�>�@ UùE��e�v
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VwZj<'O=T=[U<'O�O�VYA�VyH&X�VY['<n<Uu�T=VYA�M]>I:²` 0 �BerM]H�H&>IQSiI<UO~@h>IZaA&Z&MPV�Q8iYV�Q]T=<UH�>�@+ñfv6VY:=O�è��WM]H;[�C=>�H&<':~A&>
EGMP:DMPEGM]x'<�` >�iI<UZwñ�e4A�C=<­Êad��©E^M]HjkDA^A&>~A�C=<y@hT=Q]Q�O�VYA�V�H&<�Az|©}�CD<':²è�� � X è��yMPHGT=Hj<'O²V�H*A�C=<
s�V�[�mB_IZj>IT=:=O�H&>�QPTDA&MP>�:�@h>IZ;A&C=<*:=<$¡pAW®4¯ÞM]A&<'Z&VYA�M]>I:6|n�aH�KNM]A&C�A&C=<*HjA�V�:=O�V�ZjO©9;[U[zV�EÍHj[�C=<'EG<Yv
>I:=[U<¨A&C=<WOD<'H&M]Z&<UO�:=>IZjE^V�QPM]x'<UO~Êad��­M]HlVY[�C=MP<�iI<UO6v(X=C=V�H&< Î&Î >�@qA�C=<W9;['['V�EÐX=Z&>�['<UH&HaMPHasf<U_IT=:6v
KNMSA�CwA&C=<aZj<'_ITDQ�V�ZjMPx'VYA�M]>I:yX=V�Z�V�EG<�A�<'Z�ñ�:=>�K�[�CD>IH&<U:yA�>WEGM]:=M]E^M]x'<�A�C=<aEG>pO=<UQÂ:=>IZ&E¾HjT=spÈJ<'[�A�A&>
V�[�C=M]<Ui�M]:=_nA�CD<aO=<UH&M]Z&<UO{E^M]HjkDA4`c±qV�Z&mY<'ZUv(���I�Y³pe�|t±
Hj<'T=OD>Y�o[U>pO=<�@h>IZ
A�C=M]H�CgR�s=Z&M]OyHj[�C=<'EG<;M]H�_IMSiI<U:
M]:��tM]_IT=Zj<*�zs6|
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}8>GA&<'HJA�A�C=<�Hj[�C=<'EG<¨O=<'Hj['Z&M]s�<'O­MP:{A�CD<�X=Z&<�ipM]>IT=HNHj<'[UA&MP>�:§K+<4['>I:DH&M]O=<'Z�A�CD<;A�Z�VY:=Hji�<'Z&Hj</<UQP<U[UA&Z&M][
` }Nb�eGEG>�O=< 0�Ü d�} M]:giI<UZ&H&M]>I:6|Ã}�C=< 0�Ü d�}á}Nb»XDZ&>Is=Q]<'E M]Hw@h>IZ&E/T=QPVYA�<UO�MP:à¸rV�ZJA�<UH&MPV�:
['>�>IZjO=MP:=VYA�<UH'vDKNMSA�C§<'Q]<'[�A�ZjMP['V�QL['>I:DO=T=[UA&M]i�MSAoR§>�@\A�C=<4b
V�ZJA�CyiYV�ZJRpM]:=_GM]:§A&C=<�·wV�:=O�¸GO=MPZj<'[�A�M]>I:=H'v
V�:=OÞKNMSA�C°<UQP<U[UA&Z&M][�k�<'Q]O=H�>IZjMP<U:BA&<'O°M]:ÞA�C=<�¹½ODMPZj<'[UA&MP>�:6| Î :ÞA�C=M]H�[zVYH&<ÄA&C=<�uBT�V�HjMS�ÇHjA�V�A�M][
V�X=XDZ&>z¡pMPE^VYA&MP>I:­A�>yd�V�¡�K�<UQPQ^V�H;<'uBT�VYA&MP>�:=H�KNMSA�C�VGA&MPEG<¨O=<'X�<':=OD<':=[U<n>�@±º ï ý J ��[zV�:�sf<¨Z&<UO=T=['<UO
A�>^V 0 � Ü Hj[zV�QPV�ZNO=MSÏ(T=HjMP>�:�<Uu�T=VYA�M]>I:�@h>�ZrA�C=<¨V�Q]>I:=_GHjA&Z&M]m�<¨<'Q]<'[�A�Z&M][4k�<'Q]O» kp¼:½ ê úg<�¾6ò�ö ¼:½ Ô ¤ é `h³ ¤ e
H&TDspÈJ<'[�AnA�>­A�C=<�T=H&T�VYQrd�}°s�>IT=:DO�V�ZjR�[U>I:=O=MSA�M]>I:=Hy` T=:=MS@h>IZjE�Hj>IT=Zj['<'H/@ V�Z¨V�sf>�i�<wA�C=<�b
V�ZjA&CEV�H
H&TDZj@ V�[U<�v ¼:½ _I>IM]:=_�A�>lxU<'Zj>�VYA�OD<'XDA&Cfe�|�®4MSiI<U: ¼m½ A&C=<�>�ZjA�CD>I_I>I:�VYQg['>IEGX�>I:=<':gA?>Y@=A�C=<+E^V�_I:=<�A�M][
k�<UQPO�[zV�:^sf<�['>�E^XDTDA�<UO�@hZ&>�E°�ÂV�Z�V�O=V�R�V�H+QPVzK�V�H.¿�À�Ô�`hú^<�¾qe ï X �ÂÁ ¼m½ |�}�C=<N@hT=:=O�V�EG<U:BA�V�QÂO�VYA�V
@h>IZlA&C=<n}NbàE^>�O=<*M]:giI<'ZjH&<GX=Zj>Is=Q]<'EÍVYZ&<nM]EGXf<UO�V�:=[U<'HÄÃ ½ À¨Ô ¼:½ Ú_¿�À�v6EG<zVYH&T=Zj<'O�VYA4ÒWÕ�H&MSA�<UH
V�:=O�ÒWÖ4@hZ&<Uu�TD<':=[UMP<UH�< X é �>�=� <8@ A |ß�<~_I<':=<UZ�VYA&<'O�HjR�:gA�CD<UA�M][�}Nb½EG>�O=<~MPEGX�<'O�VY:=['<UH'va@h>�ZwA�C=<�AoK+>�['>I:DO=T=[UA&M]i�MSAoR�EG>pOD<'Q]H
>�@r�tMP_�T=Z&< 0 TDH&M]:=_�V{k�:=MSA�<^O=MSÏ(<UZ&<':D['<wEG>�O=<'Q]M]:=_�[U>pO=<Yv8KNMSA�C�_IZ&M]O=H¨>�@rODMPEG<':DH&M]>I:�� ¤I¤ ×�³ ¤ v
M]:=['Q]T=O=M]:=_G� ¤ V�M]ZtQPVzRI<'ZjHFV�sf>�i�<rA�C=<Nb
V�ZJA�CEV�H�H&TDZj@ V�[U<�|?��>IZtA&C=<rM]:giI<'ZjH&M]>I:^<zV�[�C^b
V�ZjA&C*['<UQPQ=M]:*A�C=<
k�:=MSA�<NO=MSÏf<'Z&<U:=['<a_IZ&M]O*KrVYHFA&Z&<zV�A�<'O�V�H
V�:^M]:=O=<'X�<':DO=<':gArX=V�Z�V�EG<�A�<'Za`hH&>WÑ Ô¬� ¤I¤I¤ e�|�¸�>IEGX=Q]<�¡
M]E^X�<'O=V�:=['<UH^K+<'Zj<§_I<':=<UZ�VYA&<'O�@h>IZGÒ/ÕGÔØ� ¤ H&MSA�<UH^VYA^ÒWÖ~Ô�� ¤ @hZ&<Uu�TD<':=[UMP<UH'vr<�iI<':DQ]R�HjX�V�['<UO
Q]>I_gV�ZjM]A&C=EGMP['V�QPQSR§s�<UAoK+<'<': ¤ | ¤I¤ �4�a�I| ¤ CDx�|�}�C=<UZ&<nVYZ&<�A�CBT=HlÉ ¤ Zj<zV�Q\O�V�A�V*@h>IZN<zV�[�C�@hZj<'uBT=<U:=[UR�v
V�:=O~A&C=<*@hT=QPQtO�VYA�Vyi�<'[UA&>IZ 5 MPH�>Y@�Q]<':=_YA�C�Ò/Ó/Ô°É ¤I¤ |*Ê�V�:=OD>IEØ:=>�MPHj<GKNMSA�C�V{E^V�_I:=MSA�T=OD<^>Y@
ÆLÅ K�V�H+V�O=O=<UO�s�<U@h>�Z&<NMP:gi�<'Z&HjMP>�:yT=H&M]:=_/sf>�A&C^A&C=< Ü �;�=94¸�¸²H&[�CD<'EG<l>�@L�pM]Z&M]X=T=:giYV�Z�V�X�>IZj:wV�:DO
b?_Is�<'ZjA�` 0�¤I¤I¤ e�vLV�:DO�A&C=<GCgRpsDZ&M]O�Hj[�C=<'EG<^>�@+A&C=<*X=Zj<Ui�MP>�T=H/Hj<'[�A�M]>I:6|G��>IZlA&C=<*CgRpsDZ&M]O�H&[�CD<'EG<
K+</Hj<UA��¢Ô Æ v�H&>^<zVY[�C�>ITDA&<'Z�QP>�>IX§HjA&<'X�Z&<'uBT=M]Z&<UO�H&>�Q]i�M]:=_w<'V�[�C�>�@qA�C=<�@h>IZJKrVYZ&O�VY:=O�VYOYÈJ>IM]:BA
X=Zj>Is=Q]<'EGH§V�A�>YA�V�Q�>�@5�~ÒWÖ�Ô ÆY¤ A�M]EG<'H'vNA�CD<�<'uBT=MSiYV�QP<U:gA§>�@G� ¤I¤ Hj<':=HjM]A&M]i�MSAoR�[zVYQP[UT=Q�V�A�M]>I:=H'|
¼�<U[zV�T=Hj<wHj<':=HjM]A&M]i�MSA�M]<'HW@h>IZ4Zj<zV�Q
V�:DO�M]E�VY_IMP:=V�ZjR~X=V�ZjA&H/>�@+A�C=<GM]EGXf<UO�V�:=[U<w[zVY:�s�<�['V�Q]['T=QPVYA�<UO
A�>�_I<UA&C=<'Z�`hKNMSA�C�V�HjMP:D_IQP<�V�OYÈJ>IM]:gAyH&>�QPTDA&MP>�:6�;H&<U<�A�CD<��lXDXf<U:=O=M�¡�e�va[U>IEGX=TDA�VYA�M]>I:�>�@�A&C=<�@hTDQPQ
«IV�[U>Is=MPV�:w:=<U<'O=<UOw@h>IZ Ü ���=94¸�¸²Zj<'uBT=M]Z&<'OyA&C=Z&<U<�A&MPEG<UHrV�H
E^V�:gR^[zV�Q]QPH
A�>¨A�C=<abFd Hj>IQ]i�<'Z;`c� ¤I¤
A�>YA�V�Q"e�|
�BA�>IZ&V�_I<;>�@\A&C=<;H&<U:=H&MSA�MSi�M]A&MP<UHaM]H�Z&<UO=T=[U<'O§sgR{VW@ V�[�A�>IZr>Y@8ÉWKNM]A&C§A&C=<;CgR�s=Z&M]O�V�X=X=Zj>gV�[�C6|

�tM]:�V�Q8MP:gi�<'Z&Hj<�EG>�O=<'QqZ&<UH&T=QSA�H�T=HjMP:D_yA�C=<WAoK+>§V�X=XDZ&>gV�[�CD<'H;@h>IZ�A�C=<nHjMPEGX=Q]<'Z;A&<'HJA4[zV�Hj<*V�Z&<
['>�E^X=V�Z&<UO¬M]:¬�tM]_IT=Zj<��D|»b
HjH&<U:BA&M�VYQPQSR�A�C=<�H�VYE^<�k�:�VYQ�E^>�O=<UQ�MPH­>IsDA�V�MP:D<'OàMP:àsf>YA�Cà[zV�Hj<'H'v
V�:=O�A&C=<WH&V�EG<*:BT=EWs�<'Z�>�@
>�TDA�<UZlQ]>p>IX�M]A&<'Z�V�A�M]>I:=H;M]H;Z&<UuBT=MPZj<'O6|4}�C=<W['>I:giI<UZ&_I<U:=['<G>�@?A&C=<WAoK+>
V�Q]_I>IZjM]A&C=EGHtM]HqM]QPQ]T=HJA�Z�V�A�<'OWMP:*�qMP_ITDZ&<F³=vYKNC=<UZ&<FK�<+X=QP>YA�EGMPHJk=A?VYHtVN@hT=:=[UA&MP>�:n>�@Âñ4@h>IZq<'V�[�Cn>ITpA�<'Z
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Q]>p>IX{MSA�<UZ�VYA&MP>�:­M]:{A�C=</9;['['V�E¶XDZ&>�['<'HjH'|+¸�>I:giI<UZ&_I<U:=['</X=Z&>�Xf<UZjA�M]<'HN>�@\A&C=<;AoK�>�V�X=XDZ&>gV�[�CD<'H�V�Z&<
<'HjH&<U:BA&M�VYQPQSR­MPO=<U:gA�M][zV�Q |

�tM]_IT=Zj<'H Æ VY:=O�É­_IMSiI<G[U>IEGX�V�Z&M]H&>�:=H/>Y@�M]:giI<'ZjH&<�E^>�O=<UQPHUvtV�:DO©9;['['V�EÍEGM]Hjk=A/['T=ZJiI<UH/@h>IZ
A�CD<�EG>IZj<�[U>IEGX=QP<$¡©EG>�O=<'Q
>�@r�tM]_IT=Z&< 0 s6|§��>IZ�A&C=MPH¨X�V�ZJA�M]['T=QPV�Z¨O�VYA�V�H&<�AW:D<'MSA�C=<UZ Ü ���=94¸�¸
:=>IZ¨A�C=<�CgRpsDZ&M]O�H&[�C=<UE^<§uBT=MSA�<^k=A�HWA&C=<wO=VYA�V�VYO=<'uBT�VYA&<'QSRI|�}�CD<w@hT=Q]Q+Hj<':=HjM]A&M]i�MSAoR©[zVYQP[UT=Q�V�A�M]>I:
Ü ���=94¸�¸ÄH&[�CD<'EG<;O=>�<'H+V�[�C=M]<Ui�<�V/HjQPM]_ICgA�QSR^H&E^V�Q]QP<UZ�EGMPHJk=AzvDV�:=O^A�C=<�CgRpsDZ&M]OyH&[�C=<UEG<�Z&<'uBT=M]Z&<UO
AoK+>�V�O=ODM]A&MP>I:=V�Q
M]A&<'Z�V�A�M]>I:=H4A�>­_I<UA/['Q]>IH&<^A�>§A�C=<^EGMPHJk=A*VY[�C=MP<�iI<UO�sBR Ü ���D�=94¸l|tÀ�>�K+<Ui�<'ZUv�M]A
K+>IT=Q]O�s�<nO=MSÛ^['T=QSA4A�>{VYZ&_IT=</A�C�VYAlA�C=<nk�:=V�QtM]:giI<'ZjH&<^H&>IQ]TDA&MP>I:~M]H�H&TDXf<UZ&M]>IZ'vL<�iI<':�MS@
A�C=<*>ITpA�<'Z
Q]>p>IXwM]A&<'Z�V�A�M]>I:=H�@h>IZ+A�C=<;CgR�s=ZjMPO­V�X=XDZ&>gV�[�CyK+<'Zj<�HjA&>IX=X�<'O§H&>�>I:=<UZ'|?}8>n['>IEGX�VYZ&<;A�>nV*¸�®ÃAoR�X�<
V�X=XDZ&>gV�[�C(vY@h>IZ\A�C=<FAoK�>l[zV�Hj<'HqK+<+A�V�m�<+³;V�:DO*É�>�TDA�<UZtQ]>p>IX¨MSA�<'Z&VYA�M]>I:=HUvIZ&<UuBT=MPZjMP:D_;['>IEGX=TpA�VYA&MP>I:DH
A�CD<~<'uBT=MSi�VYQP<U:BA­>�@ Æ Hj<zV�Zj[�CàHJA�<UX=H§Xf<UZ{M]A&<'Z�V�A�M]>I:6| Î :àV©O=MPZj<'[�A§['>IEGX�V�ZjMPHj>I:�>�@ Ü ¸�®ÙV�:DO
Ü ���=94¸�¸lv��pM]Z&M]X=T=:giYV�Z�VYXf>IZj:wVY:=O^b
_�sf<UZjAa` 0Y¤I¤ É�e\HjC=>�K�<UO�A&C�VYA?@h>IZ?V�X=Zj>Is=Q]<'EÞ>Y@f[U>IEGX�V�Z&V�s=Q]<
H&M]x'<yV�:=O�['>�E^XDQP<$¡DMSAoRIv
[U>I:giI<'Zj_I<':D['<§>�@�¸�®ÐA�>�<�iI<U:²VY:�V�X=X=Zj>z¡DM]E^VYA�<wH&>IQ]TDA�M]>I:©A&>�A�C=<�O�VYA�V
H&X=V�['<�<Uu�T=VYA�M]>I:=H?Zj<'uBT=M]Z&<'O*@h>IZq<zV�[�C*>�TDA�<UZ�QP>�>IXnMSA�<UZ�VYA&MP>�:*Z&<'uBT=M]Z&<UO§� Æ � 0Y¤ HjA&<'X=HU|?}�C=<UR/@hT=ZjA&C=<'Z
H&CD>�K�A�C=VYA Ü ¸�®°_I<':D<'Z�VYQPQSR�Zj<'uBT=M]Z&<UH4VYA�Q]<zV�HJA4V�HlE^V�:gR�@h>IZjK�V�Z&O�H&>IQ]TDA�M]>I:=H4VYH Ü ���=94¸�¸lv6Hj>
A�CD<^CgR�s=ZjMPO�H&[�C=<UE^<wH&C=>ITDQPO�V�Q]H&>­sf<GH&M]_I:=MSk�['V�:gA�QSR�@ VYHjA�<UZ�A�C�V�: Ü ¸�®*|L¯lË8¸�®¶E^VzR�sf<GEG>IZ&<
<UÛ^[UMP<U:BA{A&C�V�:�¸�® `hs=TDAyHj<'<~ÊN>�O=M�V�:=O�d�VY[�m�M]<�v 0�¤I¤ �Ye�vrsDTDAyT=:DQP<UH&H{V�i�<'ZJRÄ<�Ï(<U[UA�MSiI<~XDZ&<��
['>�:=O=MSA�M]>I:=<'Z4['V�:�sf<n@h>ITD:=O6vLMSA4H&<'<UEGH/T=:DQPM]m�<UQ]R~A&C�VYA¨¯lË8¸�®»K+>IT=Q]O�V�[�C=M]<UiI<^['>�:Bi�<'Zj_I<':=[U<�>�:
A�CDMPH*X=Zj>Is=Q]<'EÙMP:©A&C=<{³ ê É§× Æ Ô 0�¤ ê � ¤ HJA�<'XDH*Z&<'uBT=M]Z&<UO²sgR�A�C=<yCgR�s=ZjMPOÄ¸�®;� Ü �;�=94¸�¸
H&[�CD<'EG<�|

Æ62 L%^ æz7ëb8æzæ0^`iwd
ß�<ÄC�VziI<ÄH&C=>�KN:°A�C�V�A�¸�® H&[�C=<UEG<'H�@h>IZ�H&>IQSi�MP:=_ÃbFd M]:giI<UZ&H&<�X=Zj>Is=Q]<'EGH©_I<U:=<'Z&VYA�<²O�VYA�V
H&<U:=H&MSA�MSi�M]A&MP<UH�@h>IZ�V�H&<'uBT=<U:=['<²>�@^QPM]:=<'V�Z~O�VYA�V�[U>I:gA�Z&V�HjA&H'|·��>IZ�E/T=QSA�M��Ç@hZ&<UuBT=<':=[�RÃX=Z&>�s=QP<UEGH
H&TD[�C�VYH{d�}�v+H&<':DH&MSA�MSipMSA�M]<'H§['V�:�s�<�H�Vzi�<'O�@h>IZw<'V�[�C�@hZ&<UuBT=<':=[�R�Hj<'X�V�Z&VYA�<UQ]R�vlVY:=OÄA�CD<�H�Vzi�<'O
H&<U:=H&MSA�MSi�M]A&MP<UH�X=Z&>�i�M]O=<´VÝ_�>p>�O¶VYX=X=Z&>z¡pM]E�V�A�M]>I:¶A�>�A�C=<�QP<'V�O=M]:=_ÞHjMP:=_�T=Q�VYZ²iI<U[UA&>IZ&H�>Y@�A�C=<
«IV�[U>Is=MPV�:6|�¸�>I:giI<':gA&MP>I:=V�Q�¸�®ÞVYX=X=Z&>IV�[�C=<'H�M]_I:=>IZj<¨E/T=QSA�M��Ç@hZ&<UuBT=<':=[�R�V�H&X�<'[�A�H�>�@tA&C=<4X=Z&>IsDQP<UE­v
O=M]H&['V�Z&O=M]:=_�T=H&<�@hT=QgM]:D@h>IZ&E^VYA&MP>�:�sBR;['>IQ]Q�VYX=H&M]:=_�EWT=QSA�M��Ç@hZj<'uBT=<':D[UR4H&<U:=H&MSA�MSi�M]A&MP<UHqA&>NVNHjMP:D_IQP<
EG>�O=<'Q
H&X=V�['<�H&<zVYZ&[�C�O=M]Z&<U[UA�M]>I:6|�ß�<�C�Vzi�<�['>I:DH&M]O=<'Zj<'O�>I:=<�Xf>�H&H&M]s=Q]<�T=Hj<�>�@;A&C=M]HwEWTDQ]A&MS��@hZ&<'uBT=<U:=[UR
M]:D@h>IZ&E^VYA&MP>�:6v�V�X=XDQ]R�M]:=_wVG®4¯´V�X=XDZ&>gV�[�C�`�9;[U[zV�Eye
A�>GEGM]:=MPEGM]x'<�A�CD<¨X�<':=V�Q]AoRw@hT=:=[UA&MP>�:�V�Q6M]:­V
Z&<UO=T=[U<'O*O�VYA�VaHjX�V�['<�O=<Uk�:D<'O*sgR4A�C=<r¸�®�Hj<zV�Zj[�CnO=M]Z&<'[�A�M]>I:=HU|?}�C=<�X=Zj>IX�>IH&<UOnH&[�C=<UEG<�['>I:giI<UZ&_I<UH
M]:�V�HjE�VYQPQ�:BT=E/sf<UZ�>�@/>ITDA&<'Z{Q]>p>�XàMSA�<UZ�VYA&MP>�:=H'vasf<U[zV�T=Hj<�MSA§M]H­M]:�<'HjH&<':D['<©V�¯�<UK�A�>�:àAoR�X�<
EG<UA&C=>pO(v=V�:=O�A�CBT=H�E^V�m�<UH�T=H&<l>�@LH&TDs=HjA�V�:gA�MPV�Q6H&<U['>I:DO{O=<'ZjM]iYVYA&M]i�<�MP:D@h>�Z&E^VYA�M]>I:yM]:{EGMP:DMPEGM]x'M]:=_
A�CD<�X�<':=V�Q]AoRW@hT=:=[UA&MP>�:�V�Q |���@hT=ZjA&C=<'Z
V�Opi�VY:BA�V�_I<N>�@�A�C=<�:D<UK�V�Q]_I>IZjM]A&C=E�M]H?A�C�V�AFV�H�KNM]A&Cy9;[U[zV�E
`�¸�>�:=HjA�V�s=Q]<~<UA§V�Q |]v¨�z�I¹gºBe�vrA�C=<~Zj<'_IT=QPV�ZjMPx'VYA�M]>I:�X�V�Z&V�EG<UA&<'Z§ñÄM]H{['>IEGX=TpA�<'OàV�HwX�V�ZjAw>�@4A�C=<
M]:Bi�<'ZjH&M]>I:wX=Zj>p[U<'HjH'v�H&>�A�C�V�A
H&EG>p>YA�C=:=<UH&Hl` M]:*A�C=<NH&<U:=H&<�>�@ÂA�CD<�EG>�O=<'QD:=>IZ&E»ínóle8M]H
E^M]:=M]EGMPxU<'O
@h>IZrA&C=<WVY[�C=MP<�iI<UO�O�VYA�V^EGM]Hjk=A'|���>IZ�¸�®�>IZ�¯aËq¸�®ÞVYOYÈJT=HjA&MP:D_^A&C=<4Z&<'_�T=Q�VYZ&M]xzVYA&MP>I:­X�V�Z&V�EG<UA&<'Z'v
>IZrk�:DO=MP:D_wV*A�ZjT=<4:=>IZ&E½EGMP:=M]EGMPxUMP:D_wH&>�QPTDA&MP>�:6v�K�>ITDQPO­Z&<Uu�TDMPZj</E/T=Q]A&MPXDQP<¨MP:gi�<'Z&HjMP>�:=H'|

9;:=<�M]H&HjT=<�A&C�VYA�O=<'Hj<'ZJiI<'H§Hj>IEG<�O=M]H&[UT=H&HjMP>I:�M]H�A&C�VYA^K�<�<�¡pX=Q]MP[UM]A&Q]R²k=A�>I:=QSRÄV�Z&<UO=T=['<UO
O�VYA�V§i�<'[�A�>IZU|�}8>­KNC=VYAW<$¡�A�<':gA/O=>�<'H4A�C=M]H4E�VYm�<^>IT=Z¨V�X=X=Zj>gV�[�C�H&T=sp�Ç>IXDA&MPE^V�Q�Çµ�l:=O�KNC�VYA/MPH
A�CD<nV�ODiYV�:gA�V�_I<W>Y@?A�C=M]H'vf['>IEGX�V�Zj<'O�A&>{V�HjMPEGX=Q]<'Z4V�XDX=Z&>gVY[�C�H&T=[�C�V�H�k=A&A&MP:D_y>I:=QSR�VwH&T=sDH&<UA4>Y@
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A�CD<nVziYV�MPQPV�s=Q]<nO�V�A�VÂÇ Î A;M]HlM]:=HJA�Z&TD[UA�MSiI<nA&>y['>�E^X=V�Z&<¨A�C=M]H;Z&<UO=T=[U<'O~O�VYA�VwH&X=V�['<nHj[�C=<'EG<nA&>wA�C=<
Z&<UO=T=[U<'O§s�V�HjMPH�VYX=X=Z&>IV�[�Cy@h>IZ�QPV�Zj_I<lQ]MP:D<zV�ZrM]:giI<UZ&H&<4X=Zj>Is=Q]<'EGHrO=<UH&[UZ&M]sf<UO­sgRy±tV�Zjm�<'ZrV�:=O­�pCBT=Zj<
`J�z�I¹ 0 e�vg±tV�Zjm�<UZ+<�AFV�Qc|�`J���I¹IºBe�vB9;Q]O=<':Bs=TDZ&_ ��
?.�� [ v�`J�z�I�I��e�vgV�:=O^±tVYZ&m�<UZ;`����I��³�e�vgV�:DO�VYX=X=Q]MP<UO^A&>
:=>I:��oQ]MP:=<'V�Zad�}¬M]:giI<UZ&H&M]>I:�sgR��pM]Z&M]X=T=:giYV�Z&V�Xf>�Z&:�V�:=O�b
_�sf<UZjAW` 0�¤�¤I¤ e�|
��>IZrA&C=M]H�ODMPHj['T=HjH&M]>I:�K+<
['>�:=H&M]O=<'Z4A�CD<^HjMPEGX=Q]<'HJAW['V�:=>I:DMP['V�Q
E^M]:=M]EWT=E¢:D>IZ&EÍQ]M]:=<zV�Z4M]:giI<'ZjH&<�X=Z&>IsDQP<UE­vLKNMSA�C�O�VYA�V§V�:DO
EG>pOD<'Q6X�VYZ�V�EG<UA&<'ZjH�Z&<'QPVYA&<'O­sBR 5 Ôàù(èÄv�V�:=OyA&C=<�M]:Bi�<'ZjH&<¨H&>IQ]TDA�M]>I:§>IsDA�V�M]:=<'O§sgR{EGMP:DMPEGM]x'M]:=_
A�CD<¨X�<':=V�Q]AoR{@hTD:=[UA&MP>I:=V�Q

` 5�ê ù6è�e�ìq` 5�ê ù6è�e�ð²è�ìfè � `h³=�Ye
¼�>�A&C�Z&<UO=T=['<UOÄs�VYH&M]HGV�:=O�Z&<UO=T=['<UO²O=VYA�V�HjX�V�['<­V�XDX=Z&>gVY[�C=<'H*['V�:�sf<{O=<UH&[UZ&M]sf<UO²M]:�A�<'ZjEGH^>Y@
V�:�Ò¨Ó*×{� >�ZjA�CD>I_I>I:�VYQ�E^VYA�ZjMS¡r�~| Î :�A�CD<{Z&<'ODT=['<UO²O�V�A�V�H&X=V�['<§V�XDX=Z&>gVY[�C�TDH&<'O�C=<UZ&<yK+<
['>�:=H&M]O=<'Z�A&C=<����oODMPEG<':DH&M]>I:�V�QLZj<'O=T=[U<'O­O�VYA�VWiI<'[�A�>IZm� ì 5 v=H&M]EGX=QSR{Z&<UX=Q�VY['M]:=_Gù~sBR Uù­Ô�� ì ùt|
}�C=<¨>IXDA&MPE^V�Q6Hj>IQ]TDA�M]>I:­C�V�H�A�C=<4T=HjT�V�Q6@h>IZjE�è�ÈoÓrÔ Uù�ìt` Uù Uù�ì*ð 3 e ï X U5 é `h³ 0 e
V�:=O­M]HaV*Q]MP:D<zV�ZN['>�EWs=M]:�VYA&MP>I:�>�@8A�C=<4['>�QPT=EG:=H�>�@ Uùt|

��>IZnA�CD<­Zj<'O=TD['<'O²s�V�HjMPH^V�X=XDZ&>gV�[�C�K+<­M]:=HJA�<zVYO�V�X=XDQ]R©A&C=<§>IZjA&C=>I_I>�:�V�Q�E^VYA&Z&M�¡�A�>�ù�A&>
>IsDA�V�M]:�V§Z&<UO=T=['<UO©EG>pOD<'Q?H&X=V�['<^s�V�HjMPHUvqA�CD<�[U>IQPTDE^:DH/>�@ Uù ì Ô»ù ì ��|^}�C=<^>IZ&M]_IM]:�V�Q?X�<':�VYQ]AoR
@hT=:=[�A�M]>I:�V�Q?` ³=�Ye?MPHrA&C=<':§EGMP:DMPEGM]x'<'O�>�iI<'Z�A&C=<�EG>pO=<UQ6H&TDs=H&X�VY['<4H&X�VY:=:=<'O­sgRyA�CDMPH�Zj<'O=T=[U<'O­H&<�A
>�@qs�V�HjMPHNiI<U[UA�>�Z&H'|F}�C=<4Z&<UO=T=[U<'O�s=V�H&M]HaHj>IQ]TDA�M]>I:­MPHNZ&<'V�O=M]Q]RyO=<'ZjM]i�<'O~V�H�è�È&ÉqÔ Uù ì * Uù(ù ì ù Uù ì ð Uù Uù ì , ï X Uù�ù ì 5�� `h³g��e
}�CBT=H{A�C=<~Zj<'O=TD['<'O�s�V�HjMPH{Hj>IQPTpA�M]>I:àV�QPHj>�>I:=QSRÄk=A&H{O�VYA�V�M]:àVr���oO=M]EG<':=HjMP>I:=V�Q�H&T=sDH&X�V�[U<�>Y@
A�CD<{O�VYA�V�HjX�V�[U<�vFMc|�<�|�A�C=<{O=VYA�V�X=Zj>YÈJ<'[�A�<UO²>I:gA&>�A�C=<{[U>IQPTDE^:�HjX�V�:�>�@NA�C=<§Ò¨Ón×{� E�V�A�Z&M�¡
ù Uù ì Ôàù(ù ì �~|

Î :~A�C=<GT=HjT�V�Q
V�XDX=QPM][zV�A�M]>I:�>�@+A&C=<*Z&<UO=T=[U<'O�s=V�H&M]H¨V�X=X=Zj>gV�[�C�Z&<UX=Z&<UH&<':gA&<'Z&Hy` M |¿<Y|Pv\[U>IQPTDE^:DH
>�@*ù\ey@h>IZ�VÄHjMPEGX=Q]<©H&TDs=H&<�A~>�@*A�CD<�O�VYA�VÄV�Zj<�T=Hj<'O6v¨H&>´`cVY@"A&<'Z�X�>IHjH&M]s=Q]R�Z&<U>IZ&OD<'Z&M]:=_�O=VYA�V�e� ì Ô ` 3 �ËÊ6e�| Î AwMPH�['Q]<zV�Z^A�C�V�AwM]:ÄA�CDMPH�[zV�Hj<~V�Zj<'O=T=[U<'O�s�VYH&M]H{V�X=X=Zj>gV�[�CÄK+>IT=Q]O�s�<�iI<UZjR
O=MSÏ(<UZ&<U:BA�@hZj>IEáA�C=<*Zj<'O=T=[U<'O�O�VYA�VwH&X�VY['<^V�X=X=Zj>gV�[�C~T=HjMP:D_§A&C=<*H�VYE^<��~| Î :�A�CD<n@h>IZ&EG<'Zl[zV�Hj<
V�Q]Q?O�VYA�V{i�<'[�A�>IZ¨['>IEGX�>I:=<U:BA&H¨K+>IT=Q]O�s�<*k=AzvLKNC=M]Q]<^A&C=<GQ�VYAjA�<UZ4K+>IT=Q]O�V�EG>IT=:gA/A&>§O=MPHj[zV�ZjO=M]:=_
V�Q]Q+sDTDA�� >Y@rA�C=<�O�VYA�V�sf<�@h>IZ&<^M]:Bi�<'ZjH&M]>I:6|�9;sgi�MP>ITDH&QSRIv�A�CD<wZ&<UO=T=[U<'O�s�V�HjMPHnV�X=X=Zj>gV�[�C�K+>IT=Q]O
s�<nEWT=[�C�X=Zj<U@h<UZ�V�s=Q]<nM]:�A�C=M]H;['V�H&<Y| Î :�A&C=<n�aX=Xf<U:=O=M�¡�K+<nH&CD>�K�A�C=VYAlA&C=<nZ&<UO=T=[U<'O�s�V�HjMPH4V�:DO
Z&<UO=T=[U<'OàO�VYA�V©HjX�V�[U<�M]:giI<UZ&H&<�H&>�QPTDA&MP>�:=H­V�Z&<~M]O=<':gA&MP['V�Q�M]@/V�:DOà>�:=Q]RÄM]@4A&C=<~['>IQ]T=EG:=H§>�@¨A�C=<
>IZJA�C=>I_�>I:�V�Q
E^VYA�ZjMS¡Ì� V�Z&<�QPM]:=<zVYZn['>IE/s=M]:�VYA�M]>I:=HW>�@�V�H&<�A*>�@�� <UMP_I<U:giI<'[�A�>IZjHG>�@�A�C=<{®4Z&V�E
E^VYA�ZjMS¡4Í�Ôàù(ù ì |t}�C=<FE^VYA�ZjMS¡4�Þ[U>I:=HjMPHJA�M]:=_;>�@pA�C=<FQ�VYZ&_I<UHjA8�¶<'M]_I<':gi�<'[UA&>IZ&Ht>�@�ÍwX=Zj>�ipM]O=<UHtA�C=<
>IXDA&MPE^V�Q�Zj<'O=TD[UA�M]>I:�>�@fA&C=<NO�VYA�V4HjX�V�[U<n`^� ì 5 e�v�V�:DOwV�Q]H&>4A�CD<�>�XDA�M]E^V�Q�Z&<UO=T=[UA&MP>�:�>�@fA�C=<NEG>�O=<'Q
H&X=V�['<as�V�H&M]H
iI<'[�A�>IZjH�`hù ì ��e�|tß�<�T=H&<;¸�®�A�>¨_I<':=<UZ�VYA&<lV¨Z&<UO=T=['<UOyO�VYA�V¨HjX�V�[U<�v�O=<Uk�:D<'OysgRGA�C=<
H&X=V�:§>�@\A�C=<lk=Z&HjA��¢Hj<zV�Zj[�C�O=M]Z&<U[UA&MP>I:DH'|
}�C=M]H�HjX�V�[U<;KNMPQ]Q6M]:=['Q]T=O=<�iI<UZjR{_�>p>�O{V�X=XDZ&>z¡pMPE^VYA&MP>I:DH
A�>yA&C=<*Q]<zV�O=M]:=_§<'M]_I<U:Bi�<'[�A�>IZjH/>�@.Í?�6A�CDMPH�M]H;A�C=<Ws�V�H&M]H4>�@+Ë\V�:=['xU>IH�EG<UA&C=>pODH;@h>IZ�V�X=XDZ&>z¡pMPE^VYA&<
H&>�QPTDA&MP>�:�>�@�<'M]_I<':giYV�Q]T=<wX=Zj>Is=Q]<'EGH{`h<�|�_=|]v�®�>IQ]T=s�VY:=O�£FV�:�ËL>gV�:6vF���I¹���e�|^}�C=<^Z&<'ODT=['<UO©O�VYA�V
H&X=V�['<UH�_I<U:=<'Z&VYA�<UO�A&C=Z&>ITD_ICµ¸�®�H&C=>ITDQPOàA�CBT=H�V�X=X=Zj>gV�[�C�A�C=<�>IXDA&MPE^V�Q�Zj<'O=TD[UA�M]>I:=H§A�>�V
�
O=M]EG<':=HjMP>I:=V�Q�H&TDs=H&X�VY['<*A�C�V�A;[zVY:~sf<*VY[�C=MP<�iI<UO�A&C=Z&>ITD_IC~V�A&Z&T=:=['VYA�<UO�<'M]_I<':giI<U[UA&>IZ¨V�X=X=Zj>gV�[�C6v
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V�:=O¨V�Q]H&>NEG<zVY:4A&C�VYALK+<
V�X=X=Zj>z¡DM]E^VYA�<FV�Z&<UO=T=[U<'O¨s�V�H&M]H8V�X=X=Zj>gV�[�C6v�T=HjMP:D_lV�:�>�XDA�M]E^V�QIZ&<UO=T=[�A�M]>I:
M]:­A&C=<4E^>�O=<UQLH&X�V�[U<4s�V�H&M]H'|

��:BT=EWs�<'Z?>Y@f<$¡�A�<':DH&M]>I:=H+V�:=OGEG>pO=MSk�['VYA�M]>I:=H?>�@ÂA&C=<�s�V�HjMP[�EG<UA&C=>�O^XDZ&<'Hj<':gA�<UO�CD<'Z&<�[U>IT=Q]O
Q]<zV�O~A�>{@hT=ZJA�C=<UZ�MPEGX=Zj>�iI<'EG<U:BA&HWM]:�<UÛ^['M]<':=[�RI|^��>IZ;<$¡=VYE^XDQP<Yv8@h>IZ 0�Ü d�}�M]:giI<'ZjH&M]>I:�>Y@+s�>�A&C
}Nb�VY:=O�}�d EG>�O=<'HUv+Q]M]:=<zV�ZW['>IE/s=MP:=VYA�M]>I:=HG>�@�O�VYA�V�H&<U:=H&MSA�MSi�M]A&MP<UHw['>�T=QPO�s�<{_I<':D<'Z�V�A�<'O�V�:DO
H�Vzi�<'O�H&<UX�V�Z�V�A�<'QSR�@h>�Z�A&C=<WAoK+>{E^>�O=<UH'|;}�C=M]H;M]O=<zVy[U>IT=Q]O~>Isgi�MP>ITDH&QSR�s�<W_I<U:=<'Z&V�QPM]x'<UO~A�>y>�A&C=<'Z
X=Zj>Is=Q]<'EGHlKNMSA�C~EWTDQ]A&MPX=Q]<*H&>�T=Z&[U<n_I<'>�E^<�A�ZjMP<UH'|;�aQPHj>=v6M]:�>IT=ZaMP:=MSA�MPV�Q8MPQ]Q]T=HjA&Z�VYA&M]i�<nA�<'HJA;K+<nT=H&<UO
V�[U>I:=HJA�V�:gA;iYV�Q]T=<W>Y@��©|l¼FR�VYQPQ]>�KNMP:=_�A�C=M]HlA�>^iYV�ZjR§KNMSA�C�@hZj<'uBT=<':D[UR�`h<�|�_=|]vf[U>IEGX=TDA�M]:=_y@h<�K�<UZ
H&<U:=H&MSA�MSi�M]A&MP<UH?@h>IZtQ]>�K�<UZ�@hZ&<'uBT=<U:=['M]<'H$e8@hT=ZjA&C=<'Z�<�Û^['M]<':=[�R*EGMP_ICgA?s�<�Zj<zV�Q]M]x'<'O(| Î :GV�O=O=MSA�M]>I:6vIV�HtK+<
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M]:=HjA&<zV�OGQ]>I_;['>�:=O=T=[�A�MSipMSAoRIvBA�CDMPH�:D>I:p�oQ]M]:=<zV�ZtX�V�Z�VYE^<�A�<UZ�E^V�X=X=M]:=_4C�V�HtA&>;s�<rQPM]:=<'V�Z&M]x'<UO6v�V�:=OnK+<
k�:=O / Ô 5?^`fhO `hú^<�¾ S òUe \¢5?^�fgO ` è�òUe�| Î A�M]HNHjA�Z&V�M]_ICgA&@h>IZJKrV�ZjO­A&>*K�>IZjmy>ITDA / @h>�Z�>�A�C=<UZN[zV�Hj<'H'v
H&TD[�C�V�HW@h>IZ4A�C=<yb+d <'uBT�VYA&MP>I:DHn@h>IZ&E/T=Q�V�A�<'O�MP:©A&<'Z&EGHn>Y@�E^V�_I:=<�A�M][wk�<'Q]O=HUv?>IZ/@h>IZ¨EG>pODM]k�<UO
X�V�Z&V�EG<UA&<'Z&M]xzV�A�M]>I:=H4>�@
A�C=<*[U>I:=O=TD[UA�MSi�M]AoR�| Î :�V�QPQt[zV�Hj<'H�A�C=<*[U>IEGX=TDA�VYA�M]>I:�V�Qts=T=Z&OD<':�MP:giI>�Q]i�<'O
M]:�E/T=Q]A&MPXDQ]R�M]:=_wsgR / M]HN:=<'_IQ]M]_IMPsDQP<Y|

±?TDA&A&MP:D_©A�>I_I<�A�C=<UZ�` �/| Æ e^V�:=OÃ`h�W| ºBe*K+<�C�VziI<�V�@h>�Z&E^V�Q�<�¡pX=Z&<UH&HjMP>I:�@h>IZ^A�C=<~Ò¨Ów×ÄÑ
«IV�[U>Is=MPV�:

ù­Ô ã ]8ï XJ\M ó�/ ð71 � ` �W|]� ¤ e
}8>{['>IEGX=TDA&<*V�Q]Qt>�@
ù�K�>ITDQPO�A&C�TDH4V�X=X�<zV�Z�A�>{Z&<UuBT=MPZj<*H&>IQSi�MP:D_yA�C=<nM]:=O=TD[UA�M]>I:�<'uBT�V�A�M]>I:~>I:=[U<
@h>IZ¨<zV�[�C�>�@rA�CD<{Ñ [U>IQPTDE^:DHW>�@ / |§Àa>�K+<Ui�<'Z'v
HjMPEGX=QSR�A�V�mBMP:D_�A�CD<�A�Z&V�:=HjXf>IHj<w>�@4` �W|]� ¤ eaK+<
>IsDA�V�M]:

ù ì Ô / ì * ] ìJ\M ó , ï X ã ì ð21 ì é ` �W|]�I�Ye
H&>nA&C=<�H&<U:=H&MSA�MSi�M]AoR§E^VYA&Z&M�¡{['V�:{MP:{@ V�[�A�s�<;>IsDA�V�MP:D<'O§sgRyH&>�Q]i�M]:=_*A�C=<lA&Z�V�:DH&X�>IH&<UO�O=M]H&[UZ&<�A�<4bFd
HjR�HJA�<'E Ò¨Ó^A&MPEG<UH'v+A&C=<{T=HjT�V�QrªIZj<'[UMPX=Zj>p[UM]AoR�ª�A�ZjMP[�m�@h>�Z*<UÛ^['M]<':gA^[zV�Q]['TDQ�VYA&MP>�:²>�@�Hj<':=HjM]A&M]i�MSA�M]<'H
` <Y|¿_D|Pv\ÊN>pODMcv��z�gº�ÉDv6OD<GË\TD_gV�> ��
�.�� [ v?���I�IºBe�|¨¯a>YA�<nA�C=VYA;A�CD<Gb+d <Uu�T=VYA�M]>I:=H¨V�Zj<*H&<'QS@ ��VYOYÈJ>IM]:BA
` <$¡p['<'XpA/@h>IZ;A&MPEG<^Z&<�iI<'ZjH�V�Q"eaKNM]A&C�Zj<'H&X�<'[�A/A&>­A&C=<GT=H&T=V�Q�° k M]:=:=<'Z4X=Zj>pODT=[UAw` M |�<�|]vqZj<'['M]X=Zj>p[UM]AoR
C=>IQ]O=H$e�vÂH&>^>I:­V^TD:=M]@h>�Z&EÅ_IZjMPO ] JYM óµM]HNHjR�EGEG<UA�ZjMP[y`hA&C=>IT=_IC§A�CD<'Z&<¨V�Zj<4H&>IEG<4A�<'[�CD:=MP['V�Q\MPHjH&T=<UH
Z&<U_gV�ZjO=MP:D_�s�>IT=:=O=V�ZjR§[U>I:=O=MSA�M]>I:=H$e�|r��>IZNEG>IZj<¨_�<':=<UZ�V�Q\_IZjMPO=H�A&C=<¨@ VY[UANA�C�V�A�A&C=</b+d->IX�<'Z�V�A�>IZ
M]H�H&<'QS@ ��VYOYÈJ>IM]:BA4M]EGX=Q]MP<UH ] ìJ\M ó Ôâ¢ ] J\M ó:¢ ï X vfKNC=<'Zj<�¢ÙM]H4V§ODM�V�_�>I:�V�QqE�V�A�Z&M�¡~>Y@+M]:gA�<U_IZ�VYA&MP>�:
iI>�QPT=EG<�<'Q]<'EG<':gA&HF@h>IZ�A&C=<�:�VYA&T=Z�VYQ=O=M]H&['Zj<UA&<aZj<'X=Zj<'H&<U:gA�VYA&MP>I:�>�@�A�C=<m° k MP:gA�<U_IZ�VYQ�MP:=:D<'Z
X=Z&>�O=T=[�Az|
`c¯�>�A�<�A&C�VYAN>�A&C=<'ZUv�<'uBT=MSi�VYQP<U:BA'v�K�VzR�H�A&>�HJRpEGEG<UA&Z&M]x'<¨A�C=<4O=M]H&[UZ&<UA&MPxU<'O�HJR�HjA�<UEáV�Z&<4>�@"A&<':­T=H&<UO
M]:�XDZ�V�[�A�M]['<�|�e�}�CBT=HUv8Hj>IQ]TDA�M]>I:�>�@
A�C=</A�Z�VY:=H&X�>IH&<UO�`h>IZ�V�O�ÈJ>IMP:gA�eNHjR�HjA&<'E¢Zj<'uBT=M]Z&<'H4>I:DQ]R�E^M]:=>IZ
EG>pODM]k�['VYA�M]>I:=H�A&>^A&C=<�@h>IZjK�V�Z&O§Hj>IQ]i�<'ZU|
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�. ` %D.����/.�	�Ñ ã �xÑ������xÑOäa.������l��	�������������	
Àa<UZ&<~K+<~H&C=>�KØA&C�VYA§Zj<'O=T=[U<'OàO�VYA�V�HjX�V�[U<�VY:=O�Z&<'ODT=['<UO�s�VYH&M]H­M]:giI<UZ&H&M]>I:=H�O=<Uk=:=<'OàsgR�A�C=<
Ò/Ó¨×�� >�ZjA�CD>I:=>IZjE�VYQ�E^VYA�ZjMS¡(��V�Zj<*MPO=<U:gA�M][zV�Q?MS@+V�:=O�>I:=QSR~MS@FA&C=<G['>IQ]T=EG:=H4>�@.�ÙHjX�V�:�A�C=<
H�VYE^</H&T=sDH&X�V�[U<nV�HaV�Hj<UAl>�@±��<UMP_�<':giI<U[UA�>�Z&H;>�@±Í�Ô´ùfù ì ` >IZ�<'uBT=MSiYV�QP<U:gA�QSRIvfA&C=<WQ]<U@"AaH&M]:=_ITDQ�V�Z
iI<U[UA&>IZ&H¨>�@+ùt�qV�:=>�A&C=<'Z�<Uu�TDM]iYV�Q]<':gA/['>I:=ODM]A&MP>I:�M]H4A&C�VYA�A&C=<G['>IQ]T=EG:=H¨>�@å��H&X�VY:�V�:�M]:gi�VYZ&MPV�:gA
H&TDs=H&X�VY['<�>�@�Íte�| Î :=O=<'<UO6v;MS@WA&C=<~['>IQ]T=EG:=H­>�@Ä� V�:=O \ �ÅC�VziI<�A�C=<�H&V�EG<�HjX�V�:6vaKNC=<'Zj<
['>�QPT=EG:=H�>Y@ \ �²V�Z&<a<'M]_I<':gi�<'[UA&>IZ&HN>�@uÍ�A&C=<':��ÐÔ \ �:1°KNC=<UZ&<Ä1¾M]H:�Ø×��Í>�ZjA�CD>I:=>IZjE�VYQc|
�pT=sDHjA�MSA�TpA�M]:=_©A�C=M]Hy<$¡DXDZ&<'HjH&M]>I:�@h>IZ~� VY:=OÄA�CD<~��£ Ü >�@�ù�Ô \ ¡�¢ ì MP:gA�>�` ³ 0 e*V�:=OÃ`h³g��e
V�:=OÄH&M]E^XDQPMS@"R�MP:=_Dv�MSAyM]HyZj<zV�O=M]QSR�i�<'ZjM]k�<UO�A�C�VYA �è�ÈoÓ�Ô �è�È&É�|à}�C=<�[U>I:giI<UZ&H&<~M]HyVYQPHj>©Z&<'V�O=M]Q]R
O=<UE^>�:=HjA&Z�VYA&<'O6|/��Z&>IEÙ` ³ 0 eNV�:DO�` ³g��e�K�<*Hj<'<n@h>IZ�A�C=<nAoK+>{M]:Bi�<'ZjH&<GH&>IQ]TDA&MP>I:DH;A�>{s�<nMPOD<':gA�M][zV�Q
@h>IZlV�QPQqO�VYA�V�iI<U[UA�>�Z&H 5 vE��V�:=O�Í��¢EWT=HJA4H&X�V�:�A&C=<nH&V�EG<*O�VYA�V�H&T=s=HjX�V�[U<�|4}�C=<':~A&C=<'Zj<nMPH;V�Ø×��¢E^VYA&Z&M�¡ ) @h>IZFKNC=M][�Co� ) Ô�Í��~vDM]E^XDQ]R�M]:=_ ) Ô�� ì Í��ÐMPH�HjR�EGE^<�A�ZjMP[¨V�:=O{X�>IHjM]A&M]i�<
O=<�k�:=MSA�<�v+V�:=O�['V�:�A�CBT=H*s�<yO=<U['>IEGX�>IH&<UOÄV�H ) Ôæ1OçÄ1 ì KNC=<UZ&<�çÐMPH*ODM�V�_�>I:�V�Q�V�:=Oè1ÙMPH�á×��Í>IZJA�C=>�:=>IZ&E^V�Q |?¼�TpA�A�CD<':wK+<;C�VziI<c*é�T1 , ç¬Ô�Í�*ê�T1 , v�M |¿<Y|Pv�A�C=<a['>IQ]T=EG:=Hr>�@�*é�T1 , V�Z&<
<'M]_I<U:Bi�<'[�A�>IZjHl>�@8Í?|Ð %Â%���	�Ñ���Ò Ð [ëZ\[ h+�0b�%����?Ò*,/.�
�.�ì ã �&.��f���sÑ�����Ór.��j._bw��
������
}�C=<�@hZ&<UuBT=<':=[�R^O=>IE^V�M]:wbFdÐO=M]Ïf<'Zj<':gA�MPV�Q�<Uu�T=VYA�M]>I:=H+V�Z&<r@h>�Z&EWTDQ�VYA&<'O^MP:GA�CD<�[U>IEGX=Q]<�¡^O=>IE^V�M]:6v
V�:=O*A&C=<NbFdáHj>IQPTpA�M]>I:=H
V�Zj<�['>IEGX=Q]<�¡Gk�<UQPODH'|?��>IZ�HjMPEGX=Q]M]['MSAoR�O=VYA�V�V�Zj<NV�Q]H&>4_I<':D<'Z�VYQPQSRn[U>IEGX=QP<$¡fv
<�|�_=|]vwM]EGXf<UO�V�:=[U<�['>IEGX�>I:=<U:BA&H'| 9;:�A&C=<Ä>�A&C=<'Z�C�V�:=O�A&C=<ÄTD:=mB:=>�KN:»EG>�O=<'Q^X�V�Z&V�EG<UA&<'Z'v
<'Q]<'[�A�ZjMP['V�Ql[U>I:=O=T=[�A�MSi�M]AoR�v�M]Hw_�<':=<UZ�V�Q]Q]R�A�VYm�<':²A�>�s�<�Zj<zV�Q |��lHwV�Z&<UH&T=QSAy['V�Z&<�MPH�Z&<Uu�TDMPZj<'O�M]:
M]:BA&<'ZjX=Z&<�A�M]:=_{A�C=<nHj<':=HjM]A&M]i�MSAoR~E^VYA�ZjMS¡�ùt|;Ë\MSA�<UZ�V�Q]QSR ] JYM óÃZ&<UX=Z&<UH&<U:BA&H¨VwE^VYA�ZjMS¡�KNM]A&C�['>IEGX=Q]<�¡
<':gA&Z&M]<'H'vqH&>§A�C=<G@h>IZjE�VYQ?<�¡pX=Z&<UH&HjMP>I:�@h>IZ;A�C=<w«IV�[U>Is=MPV�:�M]:Ä` �W|]� ¤ elV�Q]H&>­Z&<UX=Z&<UH&<U:BA&H*V§['>IEGX=Q]<�¡
E^VYA�ZjMS¡�KNC=M][�C�K+<GC=<'Zj<*[zV�Q]Q"íùq|/}�CD<*Z&<zVYQ�` M]E^V�_IM]:�V�ZJRÂe�X=V�ZjA�>Y@?A�C=<*X=Zj>pODT=[UA�íù�	Yè _�M]i�<'H�A�C=<
H&<U:=H&MSA�MSi�M]AoR©>�@NA�C=<�Z&<zVYQ�` M]E^V�_IM]:�V�ZJRÂe�X�V�ZjAW>�@�A�CD<yO�VYA�VDv?H&>�>�:=<y[zVY:�H&<'X=V�Z�VYA&<wA�CD<yZ&<'V�QrV�:DO
M]E�VY_IMP:=V�ZjR^X�V�ZJA�Hr>Y@ íù�V�:DOyA�C=<aO�VYA�V¨iI<'[�A�>IZ+A�>n>IspA�V�M]:{VWZj<zV�Q�E^VYA�ZjMS¡wù�`"KNM]A&CwAoKNMP[U<4V�H�E^V�:gR
Z&>�KNH$e;KNC=M][�C�E^V�X=HWZj<zV�QFEG>pOD<'QFX�V�Z�VYE^<�A�<UZ&H/A&>�Zj<zV�QFO�VYA�VD|§}�C=MPH/MPH¨A�C=<wV�X=X=Zj>gV�[�C�K+<yC�Vzi�<
M]E^XDQPM]['MSA�QSRyA�VYm�<':­M]:­>�T=ZrO=M]H&[UT=H&HjMP>I:�>�@8MP:gi�<'Z&HjMP>�:�EG<UA&C=>pODH'v�M]:yKNC=MP[�C§K+<¨C=V�i�<¨V�H&HjT=EG<'O§A�C�VYA
V�Q]Q6E^VYA�ZjMP[U<'HNK�<UZ&<¨Z&<'V�Qc|

ÁaHjMP:D_ÞZ&<U['M]X=Z&>�['MSAoR½A&>�['V�QP[UT=QPVYA�< íù KNMSA�C-`h�W|]�I�Ye�Z&<Uu�TDMPZj<'H�Hj>IQPTpA�M]>I:Å>�@�A&C=<µVYOYÈJ>IM]:BA
<'uBT�V�A�M]>I:=Hl>�:=['<4@h>IZN<zV�[�C�O�VYA�VGi�<'[UA&>IZl<UQP<UEG<':gAz|r}�CD<WZ&<UH&T=QSAa>�@tA&C=<¨@h>�Z&E^V�QL[zVYQP[UT=Q�V�A�M]>I:�M]HlVY:
Ñ��ÇO=MPEG<U:=H&M]>I:�V�Q\[U>IEGX=QP<$¡§iI<U[UA�>�Z'vÂ>I:=<4Z&>�K¬>�@ íùq|?}�CBT=HaHj<':=HjM]A&M]i�MSA�M]<'Hl@h>�ZrZ&<'V�Q\V�:=O­MPE^V�_�MP:�VYZjR
X�V�ZJA�HF>�@(A&C=<�O�VYA�V¨V�Zj<a['V�QP[UT=QPVYA�<UO�KNMSA�C{V4H&M]:=_IQ]<aHj>IQ]TDA�M]>I:w>Y@(A�CD<�A&Z�V�:=HjXf>�H&<'Ow['>IEGX=Q]<�¡�HjR�HJA�<'E
] ìJYM ó |NÀa<U:=['<Yv(MS@tK+</A�V�m�<WÒ/Ó;A�>^s�</A�CD<¨A&>�A�V�Q\:BT=E/sf<UZl>�@tZ&<zVYQqO�V�A�VDv�KNC=M][�C~V�[�A�T�V�Q]QSR�[U>I:=HjMPHJA
>�@fZ&<'V�QÂV�:=O^MPE^V�_�MP:�VYZjRGX�V�ZJA�H
>�@f['>IEGX=Q]<�¡�O�V�A�VDvIA&C=<N:�TDEWs�<'Z�>Y@(EG>�O=<'Q�Hj>IQPTpA�M]>I:=HFZ&<'uBT=M]Z&<UOw@h>IZ
['>�E^XDQP<�A�<¨[zV�Q]['T=QPVYA&MP>I:§>�@8A�CD<W«IVY['>Is=MPV�:§M]HaÒ¨ÓUÚ 0 |
¯a>YA�<;A�C=VYA�V�X=X�VYZ&<':gA�Z&<UH&M]HjA&M]i�MSAoR�VY:=O§X=C�V�Hj<
O�VYA�V/['V�:yV�Q]H&>/sf<NA�Zj<zVYA&<'O�<'H&Hj<':gA�MPV�Q]Q]RyV�HFZ&<zVYQfVY:=OwM]E^V�_IM]:�V�ZjR^X�VYZjA�HF>�@fA�C=<a:�VYA�TDZ�V�QÂQ]>I_/>Y@6A�C=<
['>�E^XDQP<$¡�M]EGXf<UO�V�:=[U<�vqH&>�Hj<':=HjM]A&M]i�MSA�M]<'HW@h>�Z¨s�>�A&C�>�@+A�C=<UH&<^Z&<UH&X�>I:=H&<UHW['V�:©V�Q]H&>­s�<�[U>IEGX=TDA�<UO
KNMSA�C�VGHjMP:D_IQP<¨[zVYQPQ6A&>GA&C=<4H&>IQSiI<UZ'|

¯a<$¡�AÄ[U>I:=H&M]O=<UZÄ['>�E^XDTDA�VYA&MP>�:¶>�@�H&>IEG<UA&C=M]:=_�Q]MPmY<¬ù ì T }�C=<�V�[UA&T�V�Q{['>�O=<às�V�Hj<'O¶>�:
` �/|P���Ye^MPEGX=Q]<'EG<U:BA&H�E/T=Q]A&MPXDQPM][zVYA&MP>�:µ>�@/['>IEGX=Q]<�¡�i�<'[UA&>IZ&H íT sgR íùÃZ&<UH&T=QSA�M]:=_�MP:�V�['>IEGX=Q]<�¡
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Ñ��ÇO=MPEG<U:=H&M]>I:�V�Q
iI<U[UA&>IZ'|{}8>�[U>IEGX=TDA�<^A�C=<^O=<UH&M]Z&<'O�Z&<zVYQ?E�V�A�Z&M�¡�iI<U[UA�>�Z/X=Zj>pODT=[UA�î4* íù ì , T ÈFðï5* íù ì , T ýÇv\KNC=<UZ&< T ÈUé T ýF['>IZjZ&<'HjXf>�:=O�A�>­Z&<'V�Q
V�:=O�MPE^V�_�MP:�VYZjR�O�VYA�V­[U>IEGXf>�:=<':gA�HUvqK+<wE/T=HjA/H&<�AíT Ô T È ê ú T ýÇvYV�:=O4A�V�mY<?A�C=<
Z&<'V�QgX�V�ZJA8>�@pA&C=<
['>IEGX=Q]<�¡¨XDZ&>�O=T=[UA8î5* íù íT , |¶��<UR;A&>a>ITDZLO=<Ui�<'Q]>IX=EG<':gA
>�@*A&C=<©:=<�K�M]:giI<'ZjH&M]>I:�V�Q]_I>IZ&MSA�CDE M]H�>IT=Z�>Is=Hj<'ZjiYVYA&MP>�:µA�C�VYA�ù ì T MPH�A�C=<©Hj<':=HjM]A&M]i�MSAoRµ@h>IZ�V
X�V�ZJA�M]['T=QPV�Z¨QPM]:=<'V�ZWO�V�A�V�[U>I:gA�Z&V�HjA'v T ì 5 | Î :�A&C=<^X=Z&>�['<UH&Hn>�@r['>IEGX=TDA&MP:D_�A�C=M]H/K+<w>�sDA�V�M]:©VYQPHj>ï5* íù íT , | Î :§@ V�[UA'v=A�C=M]HNMPH�A�CD<¨Hj<':=HjM]A&M]i�MSAoR§@h>IZrA�C=<4O�V�A�V*['>I:gA&Z�V�HJA UT ì 5 v=KNC=<'Zj< UT MPH�A&C=<4Z&<zVYQ6O�VYA�V
iI<U[UA&>IZ?['>IZjZ&<UH&X�>I:=O=M]:=_;A�>�ú íT |t}�CBT=H�K+<NV�[UA&T�V�Q]Q]R/_I<':D<'Z�V�A�<�H&<U:=H&MSA�MSi�M]A&MP<UHF@h>�Z�VaAoK+>4O=MPEG<U:=H&M]>I:�V�Q
H&TDs=H&X�VY['<�>�@LA&C=<lZj<zV�QfO�VYA�V/H&X�V�[U<lKNC=<U:yK�<;[U>IEGX=TDA&< íù ì íT |?}�C=<�VYO=O=MSA�M]>I:�V�Q�H&<U:=H&MSA�MSi�M]AoR{[U>IT=Q]O
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è�ò�Ô a?Tj^�iRT è iL5�SËµCacfhTWf è SUV0SËT�� 5 Ô ¦ 5 ì X 5 ì k �=�>� 5 ì @ A § Ô 5?fßV�f

� fr�.L~)�]¶­ íGí f�µ�ORiRTj^`V lqèÙ iRT õ�Ô ¤ éz�Ié �>�>�
� í i è acb�V�S ù f�7�iRQc^�fhd�� ù � Ô�� ë Ú_�Âè�� ó -�5 Ô 5�ê�ë ` è���e(ð�ù � `cè�� ê è�òUe

å ^�dc^ è ^häëS�ißewSUT ñ �
è�� � X Ô è ^�d}� �=� 5�ê©ë `cè���e���� k KNCD<'Z&<¨è��aÔ�ù?` ù � ù � ì ðÄñ ï X 3 e ï X �5 ð�è�ò

�

� Q}�4ª�«�Q?Tj^c5 í K~¬�L~)�]¶­ íGí f�µ�ORiRTj^`V lqè­�b�V�SUT�µ`i_iRa#�4ë�iRT õ�Ô ¤ é'�Ié �>�=�
� �5 Ô 5�ê�ë `cè��ge6ð�ù � `cè�� ê è�òUeÙ TWSv�_b�Sßd87_«èµ�i_iRa��4ë�iRT ô6Ô��Ié�ÒWÖ

� ]_i�µ°e$Sb� ù � ìP ù � P è�Ô�ù � ìP �5 P TDH&M]:=_y¸�®* 
T X P Ô O X P Ô ê �5 P æ X P Ô�l X P Ô�ù � ìP T X Pí K ã iGiwa��4ë�iRT y Ô���ép� ê �

� T np� X M P Ô�ù � P l�n P
æ np� X M P Ô ) lun P Ô�ù � ìP ù � P lun P Ôàù � ìP T np� X M Pv n P Ô�l ì n P O n P Ú�l ì n P ) l�n P Ô�l ì n P O n P Ú�l ì n P æ nt� X M PO np� X M P Ô O n P ê{v n P ) l�n P Ô O n P ê
v n P æ nt� X M Pq n P Ô O ìnp� X M P ) l�n P Ú_l ì n P ) lun P Ô O ìnp� X M P æ nt� X M P Ú�l ì n P æ np� X M Pl�np� X M P Ô O np� X M P ê�q n P l�n P
]GfëewS��)T np� X M P é æ np� X M P�­�T�V l iwd?iRT è f�µ�^ äëSb���� P Ô�¤�� P `^¤ ì � P ¤�� P e ï K¥ KNC=<'Zj<�¤�� P ÔÝ` T X P �>�=�ÆT � P eUù ì � P Ô�` æ X P �>�>� æ � P e(`g¤ ì � P ¤�� P e ï K¥

�
]GSëVE� UùE��ÔÝ` Uù ì � X �>�=� Uù ì �±@ A e ����ÔÞ`²� ì � X �>�=� � ì �±@ A e
è ^�d?^ è ^ äëS�iËewSËT ñ �

è�� � X Ô è ^�d}� �=� 5�ê©ë `cè���e���� k KNCD<'Z&<
è���Ô Uù��;` UùE� Uù ì � ðÄñ ï X 3 e ï X�� ì � �5 ð²è�ò

�
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