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TVU$WYX[ZJ\^]`_aZJbc]`dcegfNhjiYZJ\QfNklhJ]mU9n<XmUNoYhJ\po�\^Xmo�\^klqYhJr5WYZsfNhjXm\9tahJZ=\-uvhJ]+n<\wWYkY\&x5oafNhj]m]m\5WYXyr5XmhjnmhJz{WY\}|l~0��TVU$WYX
ZJ\^]�_aZjb�]�ql\�egf9hJiYZj\�x^oaf9hJ]m]�\^WYX�|���|l~0tBZ.�"fNhjb�f9k{n<f9n<hjU$k�]�\�n<XmUNWl�$\�qafNkY]cZJ\�olZsfNk�qYW�_aZJb���TVU$WYXcqY\^]
x^oafNhj]m]�\^WYX�]�\-uvr^x5qafNk�nQZ���x^oafNhj]m]�\^WYX[r^Xmh�n<hjz�Wl\c|���|l~0t�Z.�"f9hJb�fNk�n0f9nmhJU$k�r^UNb�bc\^kYr5\�d�U$]�r^hjZJZJ\5X[ql\�b�fNklhJ�^X�\
o�x5XmhJU�qYhjz�Wl\�\^k�ql\^�YU$X�]wqlW�oYZJfNk�qYW�_aZjb�� �P\5n�n<\�nmX<fNkl]mhjnmhJU$k¡ql\�X�x^U$X�hJ\^k�n<f9n<hjU$k�\^]�nwWYkY\¢n<XmfNkY]�hjn<hjU$k¡qY\
oY�afN]�\�qlW£]�\^r^UNkYq¤U$X�qYXm\�qYUNk{ncZj\�oafNX<f9b��-n<Xm\�q��CU$X�qYXm\�\5]�n�Zsf¥r^UNb�o�U$]<f9k{nm\�o�\5Xmo�\^kYqYhjr^WYZJfNhJX�\�qY\�Z��CfNh§¦
b�fNk�n<f9n<hjU$k7��¨[kY\�r5U$kl_a©$WlX<f9nmhJU$k¡b�fN©$kYx-n<hjz�Wl\}Xmx5©$WYZJhj�^X�\&qYh�n<\�\^k�X�WYiafNkY]yegf9hJiYZj\^]yf9oYoafNXmf9ªJnpf9ZJU$X�]«qYU$k�n
ZJ\^]Qr�f9X<fNr-n<x^X�hJ]+n<hJz{WY\5]wqlx^o�\^kYqY\5k�n}qY\5]&r^U�U$X�qYU$kYkYx5\^]wqYW�_aZjb�qafNkl]wZj\�qYhJfN©$XmfNb�bc\}qY\coY�af9]m\¥¬"�®-¯��V¨[k
\-uv\^bcoYZJ\(q7��WYkY\1nm\^ZjZJ\°r^U$kv_a©$WYXmf9n<hjU$kwq��"fNhjb�f9k{n<f9n<hjU$kpiYhJqlhJbc\^kY]�hJU$kYkl\^ZJZj\�\^]+n�hjkYqYhJz{WYx5\P]�r0�Yx^b�f9nmhJz{WY\^bc\^k�n
\^k&hjkY]m\5X�n±qY\(ZsfL_a©$WYX�\[®$�³²��?´=f`qlhJ]�nmhJkYr-n<hjU$kp\^k�n<X�\1oafNX�U$hJ]=\-nµqYUNb�fNhjkY\^]=kY\(r^UNkY]m\5X��$\1WYk}]m\5kY]µz{W7�CfNWwr^U�\^WYX
qYW�_aZJb�t9ZJfyZsfNX�©$\^WlXµqY\5](oYfNXmU$hj]µx-n0fNk�n°]mhj©$kYh�_ar�f9nmhj�N\3oafNXBXmfNoYo�U$X�n°dyr5\^ZjZJ\3qY\5]BqYU$b�fNhJkl\^]^�N¶«\^]°]+n<XmWlr5n<WlXm\^]
· fN©NkYx5nmhJz{WY\^]1\^k�XmWYiYfNkY]3egfNhjiYZJ\5]1U$k�nLx-n<x�U$iY]�\^X+�$x^\5][o�U$WYX1Zsf&oYX�\ · hJ�5Xm\«e¸U$hj]3qafNkl]3qY\^]L_aZ · ] · hjkYr^\5]3qY\
T±\^X · f9ZJZJU:¹º¬³?»lt�$¼ ¯.�aTBZJWl]`X�x^r5\ ·c· \5k{n^tYZ���x · \^X�©$\^klr^\pqY\pZsf · hJr5XmU$]�r^U$oYhj\�d}e¸U$Xmr5\ · fN©NkYx5nmhJz{WY\c½.¾�¿°¾¥À
f&o�\5X · hJ]PqY\�Xmx-�$x^Zj\^X3ql\^]LqYU · fNhjkY\^]P\^k�XmWliafNkY]3egfNhjiYZJ\5]PqYfNkY]LqY\5]1_aZ · ]Pe¸\5XmX�U · f9©$kYx5nmhJz{WY\5]3qY\Q�PU�¬"9Á?¯.t
qY\&�PU�¿a\ Â�Xp¬"9Ã9¯=\5n`qY\Q¿a\�TBq�¬CÄNÅ9¯��YÆ1hJ\5k�z{W7��hJZ7\ÇuvhJ]�nm\wql\^]E]�nmXmWYr-n<WYX�\^]«\5k�X�WYiafNkl]`olZJWY]Er^U · oYZj\-uv\^]Q¬�Äl®5¯.t
]m\^WlZJ\^]EZj\^]Er^U$kv_a©$WYXmf9n<hjU$kY] · fN©$kYx-n<hJz{WY\5]L\^k�XmWYiYfNkY]LegfNhJilZJ\^]L]�\^X�U$k�n[r5U$kY]�hJqYx5Xmx^\5]^�
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CEDGFIH@JLKNMODGH�PIKAH�QRJTS:HVUWK1XYX[ZLS\DG]GFI^A_[ZT`baIK1HcdUWeGXY_fKgDhFIZTHYeG_fXYejiIZTKkilKAX[i�K1FIPmZTM1amJnDGZLX[KGoAJnDpHq_fX[amMA_famX[KgPrs^1`baIZut

JTZLvIX[KwPIK>JxryDGZTSzDGF{_|Dh_[ZTejF}`baIK~FIejaIHNDO�GejFIH�MAejFIH[ZLPI^1XY^1KpKAHY_NMAejFIHq_fZL_[aI^1K>PIKpPIeGS\DGZLFIK1H�K1F�X[aIvRDhFIH�iRDGX[DGJTJL�1JLK1H
DGZLS\DGF{_[^1H�DGJu_fKAX[FRDh_[ZL�GK1S:K1F{_��Aami@��KA_��APme���F��h�d��K1H<PIejSzDGZLFIK1HzilejHYH[�APIK1F{_
aIFIK�DGZLS\DGF{_fDh_fZLejF�`baRDhH[Zut
aIFIZuUWejX[S:K�K�_�JTK1amXpJnDGXY]jK1amXpK1Hq_�PmK}JxrsejX[PIXYKEPIK�`baIK1JL`baIK1H�S:ZTM1XYejFIHA�R�~K1H�PIeGS\DGZLFIK1H~H[ejF{_�H[^AiRDGX[^AH�iRDGXdPIKAH
iRDGXYejZTH@PIeGFb_�JTD�JTDGX[]jKAaIX�K1Hq_8PmK>J�ryejXYPIX[KgPIa�PIZ! 1ZT�ASzKgPIKgS:ZTMAX[ejF�KA_8c�JxrsZTF{_f^AX[ZTKAaIX�PIKAH[`baIK1JLJTKAH8JxryDGZLS\DGF{_fDh_fZLejF
�hDGX[ZLK�X[DGiIZTPmK1S:K1F{_O��C�rsaIF<ilejZLF{_pPIK���aIK}HYilKAMA_[XfDGJ�o�JTD�X[^AilejFmH[KEPm��FRDhSzZL`�amKEPIKEMAK1HpQRJLSzH>K1HY_pM1ejFIHq_fZu_faI^AK
PIK�PIK1a��z_���ilKAHpPrsK���M1Zu_|Dh_[ZTejFmH~SzDG]jFI^�_fZT`baIKAH��s�{� �k¡�PIK1HpS:e�PIK1Hw]G��X[ejSzDG]jFm^A_fZL`baIK1H>ZTF{_fX[D t�PIeGS\DGZLFIK1HAojFIeht
_f^AH�PIK}U¢DG£1ejF<Hq��F{_[¤I^A_[ZT`baIK�Sze�PIK1H�PIK}PmejS\DhZTFIKAHdKA_�PIK1H�S:e�PmK1HdPIK�iRDGXYejZTHA�R¥NF
J�r¦DhvIH[KAFIM1K�PrsaIF#M|¤RDGS:i
SzDG]jFI^�_fZT`baIK�i�ejJnDhX[ZTH[DGF{_OohJTK1HgK§�mMAZL_fDh_fZLejFIHwDGH[HYe�MAZT^AK1H>DGa��:S:e�PIKAHgM1ejJLJTK1M�_fZuUWH�PIK�iRDGX[eGZTH�¨¢S:e�PIK1HgPIK�_fX[DGFIHqt
JnD _fZTeGFª©�HYK:HYZL_[aIK1F{_Bc�PIK1H}UWX[^A`baIK1FIMAK1HBFIKA_Y_fK1S:K1F{_�ZTF�UW^1X[ZLK1aIXYK1H�c<M1KAJTJTKAH}PIK1H�S:e�PmK1H}PIK/PIejSzDGZLFIK1HA�«8DhX
DGZLJTJTKAaIX[HAolJ�ryK§��M1ZL_fDh_fZLejF�PIKAH�Sze�PIK1H�PIK/PIejSzDGZTFIKAHEK1Hq_�X[^1DGJTZLH[^1K5KAF�iIX[^AH[K1FmM1K:PryamF�M|¤IDGSzi�PIK/i�ejS:iRDG]jK
DGiIimJTZT`baI^�PRDGFIH}JLK¬iIJnDhFPIaQRJTS®_|DGFmPIZTH}`baIK5JTD)M1ejFmQI]jaIXfD _fZTeGF�PrsK���M1Zu_|Dh_[ZTejFHq_|DGFIPIDGX[P�PIKAH�S:e�PIK1HEPmK
iRDGXYejZTH�MAejX[XYK1H[i�ejFIP$czaIF
M|¤RDGS:i$PIK�i�ejSziIDG]jK�DGiIiIJLZT`baI^�H[amZL�hDGF{_�JnD/PIZTXYK1MA_[ZTejF<PIK�U¢DGM1ZLJTK�DGZLS\DhFb_fDh_fZLejF
PIejFmM\i�K1X[i�K1FmPIZTMAaIJnDGZLX[KASzKAFb_BDGa¯QRJTS#��°�J>KAHY_¬DGZTFIHYZgilejHYH[ZLvIJTK:PRDGFIHBaIF±_[X[�1HB]jXfDhFIP²FIejS�vIX[K:PIK\M1DGH�PmK
PI^AM1ejaIimJTK1X}MAK1H}PIKAa���_���i�K1H�PrsK���M1Zu_|Dh_[ZTejFmHEKA_}PmK5PI^A�GK1JTeGiIilKAX}PIK1H�eja�_fZTJLH�PVr¦DGFIDGJL��H[K¬_[¤I^1eGX[ZT`baIKAH}KA_}K§�bt
i�^1X[ZLSzKAF{_|DGa��)H[i�^1MAZLQR`baIKAH�c/M|¤RDGMAaIFIK�PryKAF{_fX[K�K1JLJTKAH1�
C�K1imaIZTHgiIJLaIH[ZLK1aIXYHNPI^1MAK1FIFIZLK1HAo{PIKdFIejS¬vmX[K1a��5_fX[D³�hDGa��¬_f¤m^1ejXYZT`baIK1HNK�_gK���i�^1X[ZLSzKAF{_|DGa��5ejF{_g^A_f^dPm^A�je t

JTamH~c�Jxrs^A_famPIK�PIK�M1KAHpS:e�PIKAH>PIDGFIH~PmK1H~eO����PIK1H~S\DG]GFI^A_[ZT`baIK1HwKA_~iIJTamH>iRDhXY_fZLM1aIJLZT�AX[K1S:K1F{_wPRDGFmH>PIKAH~QRJLSzH
PIK�]jX[KAFRDh_[H~S:ejFIe�M1X[ZLHY_fDGJTJLZTFIH8cBDGFmZTH[eh_fX[eGiIZTK�i�K1X[i�K1FmPIZTMAaIJnDGZLX[K��y�G�h���b´keja�_fKAUWeGZTH1o{JTD�_[X[�AH>]jX[DGFIPIK�SzD�µYejX[Zu_f^
PIK}MAK1Hp_fX[DO�GDha��<D¬^�_f^}M1eGFIHfDGMAX[^AKBc¬J�ry^�_faIPmKEPIK1HdUWXY^1`baIK1FmM1K1H�PIK}XY^1HYejFRDGFIMAK�DGH[HYe�MAZT^1KAH�c¬M1KAHdK���M1Zu_|Dh_[ZTejFIH
DGZLFIH[Zl`�aVr¦c5JTKAaIXdPI^AilKAFIPRDGFIMAK}��ZLHqt�c t¶��ZTH>PrsaIF
M|¤IDGSzi�SzDG]jFm^A_fZL`baIKEi�ejJnDGXYZTH[DGF{_O�m·}XAoIM1eGSzS:K�ZLJD5^A_[^}ZTF�t
PIZL`�am^}PRDGFIHdJLKEM|¤RDGiIZu_fXYK}iIX[^AM1^1PmK1F{_OoRHYK1aIJLK}JnD¬M1eGFIFRDGZLH[HfDhFIM1K}PIa�_[K1FIHYK1aIX�PIK}HYaIH[MAK1im_[ZTvIZLJTZL_[^EPm��FRDGS:ZT`baIK
i�K1X[S:KA_�PmK�M1DGXfDhMA_f^AX[ZLH[K1Xd_[eG_|DGJLK1S:K1F{_daIFmKBK§�mMAZL_fDh_fZLejF�S\Dh]jFI^A_[ZT`baIK}PIeGFIFI^1K�KAF
XY^1]jZLSzK}JLZTFI^1DGZTXYKG�
¸�FIKwiRDGXq_fZLKNZTS:ilejXq_|DGF{_[KNPIKgSzejF}_[XfDO�hDGZTJjHYaIX�M1Kg_f¤I�ASzKwDdPIejFIMwM1eGFIH[ZLHY_f^>cdSze�PI^AJTZTHYK1X�JLK1H�H[i�K1M�_fXYK1H8PmK
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H[aIHYM1K1i�_fZTvmZTJTZu_f^wPm��FRDGS:ZT`baIK~DGH[HYe�MAZT^1H�cEM1K1H8Sze�PIK1HkPIKpPIeGS\DGZLFIK1HkKA_NPmKpiRDGXYejZTH�iRDGX�amFIKdDGiIimX[e�M|¤IKdDGFRDhJL�{t
_fZT`baIK�iIamZTH1obiIJLaIHgX[^AM1K1S:S:K1F{_Oo�cBJ�r¦DhZTPIKdPIK�H[ZLS¬aIJTDh_fZLejFIH�FbaIS:^1XYZT`baIK1HA���grsK��lKA_>PIK�PIZ��l^1XYK1F{_fHwiRDGX[DGSz��_fXYK1H
ZTF{_fXYZTFIHY�1`baIK1Hp¨WU¢DGM�_fKAaIXkPmK~`baRDGJLZL_f^ho³iRDGX[DGSz��_fXYK>PryDGS:ejXY_[ZTHYH[K1S:K1F{_1o ^AiRDGZLH[H[KAaIX8PmK1HkQIJTS:H|©KA_kK���_fXYZTFIHY�1`baIKAH
¨¢M|¤RDGS:i#ilejJTDGX[ZLHfDGF{_1oIM|¤RDGS:i$PIK�i�ejSziIDG]jK³©~HYaIX�JTK1H�MODhXfDGM�_f^1XYZTHq_fZT`baIKAH�PmK1H�H[i�K1MA_[X[KAH5¨¢FmejS¬vIXYKBPIK�XfDhZTK1HAo
UWX[^1`baIKAFIM1KAH�PIK/XY^1H[eGFRDGFIMAKGo�JnDGXY]jK1aIXYH}PIK/XfDGZLKGoZLF{_fK1FmH[ZL_[^1Hf©�D<K1FmH[aIZu_fK/^A_[^z^�_faIPIZL^G���~KAHBXY^1H[amJL_|D _fH}_f¤I^Aeht
X[ZT`baIKAH5ejF{_5^A_[^�M1ejS:iRDGXY^1H5c�PmK1H5X[^AH[aIJu_|Dh_[H¬K���i�^1XYZTS:K1F{_|DGa�� PIK������ KAF XY^1]jZLSzKzFIejF H[Dh_faIXY^G�N«�ejaIX
M1K1HBK���i�^1X[ZLK1FIMAK1HAokJLK1H}QRJTS:H�PIK:]jX[KAFRDh_fH�S:ejFIe�M1XYZTHY_fDGJTJLZTFIH�^1iIZu_|D ��ZL^1H�ejF{_�MAejFIHq_fZL_[aI^/PIK1HBS\D _f^1XYZnDGa��PIK
M|¤IejZu�l�N¥NF�K��lKA_1oNZTJ>K1HY_:i�ejH[HYZTvIJLK)PIK)U¢DGZLX[K\�hDGXYZTKAX�QRFIKASzKAFb_:K�_/PIK)U¢DG£1eGF MAejF{_fX �jJT^AK�JTK1amX[H¬iIXYejiIXYZT^A_[^1H
S\DG]GFI^A_[ZT`baIK1Hpc¬JxryDGZTPIK�PIK}H[amvIHY_[ZL_fa�_fZTeGFIHdS¬aIJu_fZTimJTK1HA���@KAHpQRJTS:HpPIK}]GX[K1FIDh_fHpXYK1i�ejXY_[^1HdPRDhFIHdM1K�S:^1S:ejZTXYK
ejF{_�^�_f^�^1JTDGv�ejX[^AHdKA_�MODGX[DGMA_[^1XYZTH[^AH�DGa#�!���"� PIK�#~KAJTJLKA��aIK}iRDGX�$m�%#>K1F�&wejaIH[HYKAU �
�~K
M|¤RDGiIZu_fXYK
iIXY^1HYK1F{_fK�JLK1H:iIX[ZLFIM1ZLiRDGa�� X[^1HYaIJL_fDh_fHzejvm_[K1FbaIH\MAejFIMAK1X[FIDGF{_)Jxrs^A_[aIPIK#PIK1HzH[i�K1M�_fX[KAH)PIK

X[^1HYejFRDGFmM1K�PIK�PIejSzDGZTFIKAHpSzDG]jFI^�_fZT`baIKAHB¨���C
��©pKA_�PIK�iRDhX[ejZLHdS\DG]GFI^A_[ZT`baIK1H�¨'��«���©§�
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�@D±imX[^1HYK1FIMAK�PrsaIFIK�Hq_fXYaIMA_[aIX[K�KAF�PIejSzDGZLFIK1H:S\Dh]jFI^A_[ZT`baIKAHzi�K1am_)DR�lK1MA_[K1XzM1ejFIHYZTPI^AXfDGvmJTK1S:K1F{_\JnD

X[^1HYejFRDGFmM1K]G��X[eGS\DG]GFI^A_[ZT`baIK$amFIZLUWejXYSzKh�~�NrsaIFIKPIKAH�iIX[ZLFIM1ZLiRDGJLK1H:M1ejFIHY^1`baIKAFIM1KAH$K1Hq_�JnD¯JTKA�G^1KPIKPm^�t
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:<62?5W+.-)+ST)+bk,�;�`5)+\�:<)�,^;Y9�|�U r )+9�.-351�ZC9�S{)2,	de9�)�U�;Ab�*	:<)�\�;Y*�U�9��.- �GR :q;�`Y;A:<)29�.�)D|�1�6+.0ZCS8)2bk,^;A:C)�3Axp,7)2bV9p)
)+*�,�1�.03V\^]�)oU�)�\+)+:C:<)�Up6+U�9�Zt,7)�U�)�:q;/,0]�6+3A.0Z<)�U�)2*h35b�U�)2*�Up)a*-1�Z<b þ

~ )+*_6D`535:C9p,7ZC35b�*oU�9 .7;Y1�143A.-, c! 0/ "��1 H c   � �f)2b c 35b�\D,7ZC35b%U�9�1@;A.0;AS8WD,7.-) ` ± *035bk,a,7.7;Y\+6+)2*_*09p./:q;=@?59p.0) ��þ �VB 1�359�.�:<)�ST3VU�) c 35b�U@;AST)+bk,7;A:@U�)�32 ��þV~ )+*	:q;A.-?5)+9p.0*�U�)�.7;AZC)�,7]�6235.0ZCdV9p)+*	35bk,�6D,76�\�;A:C\+9�:C6+)+*
n�1@;A.�,7Z<.aU�9�S83VU�W+:C)XU�)>: r 35*-\+ZC:<:q;K,7)+9p.a]@;Y.0ST35b�Z<de9�)f;Q`A)+\>*09p\+\+)2*0*-ZC`5)2S8)2bk,f:<)2*_,7)2.0ST)+*GU�ZC*0*0ZC1@;Y,0Z c */Up)� Z<:<x�)+.�,�)2,�U�)���;Y. r �k; � ]k,^;A. $ `Y;A:C)+9�.	U�) � % ZC*0*-9�)�U�)�:q;�,7]�6235.0ZC)�Up)+*�3Ab�U�)+*�U�)�*-1�Z<b 'Dþ � b835x�*-)+.-`A)�de9�)�!

# ~ ;G:q;A.-?5)+9p.�U�)�.7;AZC)�)D|�1�6+.0ZCS8)2bk,^;A:C))D|�\+W2U�)a,0359 \ 359�.-*�:q;_:<;A.0?5)29�.�U�)�.7;YZ<)�,7]p6+35.-Z<de9�) þ
# ~Nr 6+\�;Y.-,�)+bk,7.-)�:q;_,7]�6235.0ZC))2,h: r )�|p1�6+.-Z<)2b�\+)�U�ZCS8ZCbV9p):<35.-*0de9�)�` ± ;A9�?AS8)2be,0) þ
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.Kà^á�î0)��Kåtè�éKê¡å+�Aâ�íïéKà �Kã�íüêuãqê�á�î�ê¡ë�åçæ æ å $Kà^ã<å 3!ëDê
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0.00 0.01 0.02 0.03 0.04
0.0

0.1

0.2

0.3

0.4

0.5

Gilbert
Bar’yakhtar

αu

∆F
th

eo
/∆

F
ex

p

������Û�ÜkÛ ÜkÝ�Þ 
 � )�íïéQãCå ) ��æ�ë^éfáÕà/$ $m)^á�ã�ê&�Kã<áÕê�í ê�æ�íüà^á �+ê�éQá æëDêEáÕà^åtêrë2ê3� �! C'<î0)0ëDê�3�)��5ëDà^î�ê&�Kã¶à^í ,	ã�.�ä/)2�á�åtè�éKê�ê�ãuê#"�$�ä�á�å¤î�ê&�Kã¶à^í êhê�� 3�) �Aâ�ãCå ) �Të^é0$Kà��áÕà^î�ñ�ãCáÕê B &5õ �Vê�æ�íüà�á �+ê�éQá æ�ëDê�á à^åtê�ã�.�ä/)2�á�åtè�éKê�æhæ&)��Yãråçæ æ�éKê�æ�ë^é8î;)0ëDñ�íüêëDê�í+� )7æ�â�å¤í¤í à��ãqê�éQá!.�à�á�î;) �Kåtè�éKêuå+�Aâ�íïéKà��Yãpí ê�æwã¶ê�á�î�ê�æuë�åçæ æ åC�
$�à�ãCå 3 æ�ëDê � å¤í�6 ê�á�ãJ'â ê�áÕâ�íüê�æ ,�ê�ãEë2ê�ôEà�á � ðDà�� .(�ãqà�á;'¶â�á=)�å "�,Dõ

# ~ ;ó.-)+:<;K|p;Y,7ZC35b U�9 S83VU�9�:C)jU�) : r ;AZCSX;Ybe,7;Y,7ZC35b�)+*-,�*-Z<?5b�Zt=@\�;K,7ZC`A)(1�359�.v:<)2* c ;AZ<xp:<)+*8`A;Y:<)+9p.0*vU�)
` ± þ 2E359�. ` ± i � ����NQPV· Ä R \+)TS862\�;AbpZ<*0ST)G.0)21�.062*0)2be,0) ����� U�)T:q;f:q;Y.0?5)29�.�U�)�.7;AZC)_,7]�6235.0ZCdV9p) þ 3A9p,7) c 35Z<* R \+)2:<:<) t \2Z�b�)�.0)21�.062*0)+bk,0)/de9�) �5û�� U�)�:q;G:q;A.-?5)+9p.�U�)�.7;AZC))D|�1�6+.0ZCS8)2bk,^;A:C) þ

# 2u359p.�:<)2*�1�:<9p* c 35.-,0)+*�`Y;A:C)+9�.-*�U�) ` ± $ ` ±�� NQPV· ¼ 'DR :<;X.0)2:q;K|p;Y,0Z<35b�U�9 S83VU�9�:C)aUp)_: r ;AZ<S8;Abk,^;K,7Z<3Ab
U�)2`VZC)+bk,fb�62?5:<ZC?5)�;Yx�:<)�;A:C35.0*Tde9�)(:q; :q;Y.0?5)29�.8Up)j.7;YZ<)>,7]�6235.0ZCdV9p)jb�)(.-)+1�.-6+*-)+bk,7) ;A9�S8ZC)+9�|�de9�)
� ��� U�)�:q;_:q;Y.0?5)29�.�U�)�.7;YZ<))D|�1�6+.-Z<ST)+bk,^;A:C) þDL�r ;Y9p,7.-)+*�S862\�;Ab�ZC*0ST)+*�U�)�.-)+:q;�|�;K,7Z<3AbfU�35Zt`5)+bk,2^2,0.0)
)+bk`VZ<*0;A?56+* þ

Q )D,0,0)oUp)+.0bpZ<W+.-)\+35bp\+:<9p*0Z<3Abv)+*-,h6D,^;��562)a1�;A.�U�)2*�.-6+*-9�:C,7;Y,7*�.-6+\2)+bk,7* ú û �Yý \235b�\+)2.0b@;Ybe,�:<;_Up�Vb@;ASTZ<de9�)
U�)�:<Z<?Ab�)�U�)o��:C3�\^]v`5)2.-,0Z<\�;Y:<)U@;Abp*�9pb�=@:CS U�)�?5.-)+b@;K,7*�n c 35.-,�;AST35.�,7Z<*-*0)2S8)2be, $ ` ± i Pp��N�÷5'�þ

# b�)�\235bk,7.-Z<x�9p,0Z<35b8n�:q;�.0)+:<;K|p;Y,7ZC35b�U�)+*�1@;A.-35Z<*�1�359�.0.0;AZC,	1�.-3Q`5)+bpZ<.	U�)�: r ZCbk,7)+.0;A\2,0Z<35b�)2be,0.0)�35b�U�)2*�U�)
1@;A.03AZ<*¡[@62\^]�Z<)2*�1�.062*0)+bk,7;Abk,�UpZCs46+.0)2bk,7*r`5)2\2,0)+9�.-*�U r 35b�Up) � �  �% �  	! � R 3�'  �% i  � ��HKJ>)2,  	! i  � �H�J þ~ )�S862\�;Ab�ZC*0ST)�de9�)b�3A9�*�;�`535bp*�)+bk`VZ<*7;Y?56\+35.-.0)2*01�35b�U�;A9f1�.-3�\2)+*-*09�*hU�)�.-)+:<;K|p;Y,7ZC35bvn/U�)29�|vS8;A?5bp35b�*
;Ab@;A:C35?59�)vn \+)2:<9�Z�)D|�Z<*�,^;Abk,T)+b � qr� ú �KýÕþ L ;Ab�*�\2)�1�.-3�\2)+*-*09�* R 9pb�S8;A?5b�3Ab 9�b�Z c 3A.0ST) $  i Pk' )2*-,
U�62,0.09�Zt,�)D,�9pbjS8;A?5b�35b�b�35b�9�b�Z c 35.0ST) $ #"i Pk' )+*�,�\2.0626_;A1�.-W+*�Z<bk,7)2.7;A\D,7ZC35bj;�`A)+\/:C)+*�Z<ST14)2. c )2\2,7ZC35b�*�U�9
\+.0ZC*-,7;A: $ Up6 c ;A9p,0*�U�)>*09�. c ;A\+) R 1�35.-)+* RtþtþCþ 'Dþ	~ ;�\+35b�*-)+.�`A;K,7Z<3Ab�Up)�: r 62b�)+.-?5Z<)vZCS81p:<Z<de9�)XdV9p)�:<; c .06+de9�)2b�\+)
U�9 SX;Y?5b�35b \2.0626fU�35Zt,�^2,0.0)f62?k;A:C)vnj\+)2:<:C)XU�9 S8;A?5b�3Ab U�62,0.09�Zt, þ L ;Ab�*G:C)X\+;A*GU�)+*/35b�U�)2*GU�)f1@;A.-35Z<* R
:q;f1�35*0*-Z<x�ZC:<ZC,06aUp)T.-)+:<;K|p;Y,7ZC35b(1@;A.9pb}1p.03V\+)+*-*09�*anvU�)+9V| SX;Y?5b�35b�*)2*-,o\+3Ab�U�ZC,0Z<35bpb�6+)_1�;A.: r )D|�Z<*�,7)2b�\+)
U�)vS83VU�)2*GU�6+?562b�6+.-6+* � �$ ;�`5)2\>:<)vST3�U�)X9�b�Z c 3A.0ST) � ± i � Pp��N � $ x�.0;Ab�\^]�)vg i Pk'Dþ¡~ )+*�\�;A:C\+9�:C*_U�)
U�Zq;A?A.7;ASTS8)hU�)�U�Z<*-14)2.0*0ZC35b  #" ½ 
 �  % �  %! �	de9�) \Ar ;AZ�.-6�;A:CZ<*062*�ST35bk,7.-)+bk,�de9�)\+)D,0,0)�\+35bpU�ZC,0Z<35bf)2*-,�.-)+ST1�:<ZC)14359p.E,0359�*r:C)+*�=@:<ST*uUp)+*r*���*�,7W2S8)2* [ )D,!� $>q Z<? þ �Vþ ���A'DþK 359�,7) c 3AZ<* R 9�b/\�;A:C\+9�:V\+35ST1�:C)2,uU�)�*-9�*0\2)+1p,0Z<x�ZC:<ZC,06
Up�Vb@;ASTZ<de9�)�1�.0)2b@;Abk,E)+ba\+35ST1p,7)!\2)�1p.03V\+)+*-*09�*u.0)2*-,7)	n c ;AZ<.-) þQ~Nr 9�boU�)+*E1�.03Ax�:<W2S8)2*w\+35b�*-Z<*�,7)�nhST3VU�6+:CZ<*0)2.
:<)+*¡U�6 c ;A9�,7*r.-)+*01�35b�*0;Ax�:C)+*!U�)�:<;�U�Zts�9�*-Z<35b/U�9GSX;Y?5b�35b_9pb�Z c 35.-S8)�de9�Z R U@;Ab�*r:C)�\+;A*!U�)+*r=�:<ST*¡U�)�?A.0)+b�;Y,7*
S835bp3�\2.0Z<*�,^;A:C:<ZCb�* R 14)29p`5)2be,�1�.03Q`5)2b�Z<.�U�)+*�Z<bk,7)2. c ;A\2)+*�3A9(U�)a[�9�\2,09@;Y,7ZC35b�*�U�)/1�.-351�.-Z<62,06+*�SX;A?Ab�62,0Z<de9�)+* þ
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������Û�ÜkÛ Ü�ÜkÞ/ß )^éQá&6 ê�æ�ëDêwë�åçæ $Kê�á æ å ) ��ëDê�æ $5áÕê�î�åtê�á æ�î;)0ëDê�æ�ë2ê � ê#"2å )��5õ1��ê�î;)0ëDê 3�) �AëDà�î�ê&�Kã¶à^í�' �V)�å+�Kã��	,uëDêwâ/) )^áÕë�)��m�5ä ê�æ
�� &J� � �E#P/ '%436�áÕà��5â#.Kê���� �_ê�æ�ã�ëDä �+ä��5ä�áÕä�à � ê â�ë2ê�æ	î0)0ëDê�æ�ëDê�â/) )^áÕë�)��m�5ä ê�æ ���� � �	� /	#C�E# � � '/4V6�á à��Aâ/.�ê
� � �Yõ�
Að7æ ã¶ñ�î�ê¡ò�4 G �./1##� K �Gõ

L�r ;A9p,7.-)+*�ST6+\+;Ab�ZC*0ST)+*�3Abe,�.062\+)+STST)+bk,�6D,76/UpZ<*0\29p,762*�1@;A. [ þ� ]�Zq;�`VZ<:C:<) úüû �KýÕþ 2u;A.0STZE\+)+9V| t \+Z R 9�bp)
62`A)+bk,79p)+:<:C)(U�6214)2b�U@;Ab�\2)�)+b c .-6+de9�)+bp\+)�U�9 1�;A.7;ASTW2,0.0)�U r ;YS835.�,7ZC*0*0)2S8)2bk,f;%6D,76(6D`53Vde9�6+) þ M!b�)2s4)2, R
:<)2*/ST)+*-9�.0)2*GU�)�� q!� *03Abe,_?56+b�62.7;A:C)+ST)+bk,_)Ds�)2\2,09�6+)2*TU�;Ab�*_9�bp)f?k;ASTS8)TU�) c .-6+de9�)2b�\+)v\2)+bk,7.-6+)v*09p.NQP�� � � þ�~ )+* c .-6+de9�)+bp\+)+*f;A*0*-3�\2Z<6+)2*Tn}:<; U���b�;AS8ZCde9�)>U�)+*T1@;A.-35Z<*G*-)�*-ZC,79p)+bk,T)+*0*-)+bk,7ZC)+:C:<)+ST)+bk,TU@;Abp*
: r Z<bk,0)+.-`Y;A:C:<) NQP¬t � P5Pf� � � þ4# bp)/U�ZCS8ZCbV9�,7Z<3AbvU�9(1@;A.0;ASTW2,7.-)aU r ;AST35.�,7Z<*-*0)2S8)2be,�:C35.0*-dV9p)/:q; c .062de9�)+b�\2)
;A9�?AS8)2be,0)�1�359�.0.0;AZC,¡)D|�1�:CZ<de9�)+.¡:<)+*¡.06+*-9�:C,7;Y,7*!3Axp,7)2bV9p* þk 359p,7) c 35Z<* R Up)+*�)D|�1�6+.0ZC)+b�\2)+*�.06+;A:<ZC*062)+*r1@;Y.  )+;A:<)ú �kûKý \+35bp*0Z<*�,^;Abk,�naST)+*09p.0)+.�U�)+*�S835xpZ<:<Zt,762*!U�)�1@;Y.035Z \ 9�*-dV9 r n_U�)2* c .-6+de9�)+bp\+)+*�Up)�: r 35.-U�.0)�U�9 � � ��b r 35bk,
1@;A*oST35bk,7.06TU r ;A9�?5ST)+bk,7;Y,7ZC35b�Up)8:<;�ST35x�ZC:<ZC,06 $ UpZ<STZ<be9p,7ZC35b�U�) `�� ' )+b c 35b�\2,0Z<35b}U�)8:q; c .062dV9p)+b�\2) þ -�:
*0)2.7;AZt,�\2)+1�)+b�U�;Abk,�Z<bk,762.0)2*0*7;Ybe, R \235S8ST)�: r ;o*-9�?5?562.06 [ þ� ]�Z<;�`�ZC:<:C) ú û �Ký R U�)�.-6�;A:CZ<*-)+.�U�)�bp359p`5)2:<:C)+*�)�|�146 t
.0ZC)+b�\2)+*\235b�*0ZC*-,7;Abk,�)+b}U�)+*ST)+*-9�.0)2*oUp) � q!� )2b c 3Ab�\2,0Z<35b�U�)G:<; c .062de9�)+b�\2) \ 9p*0de9 r n�U�)2* c .062dV9p)+b�\2)+*
Z<b c 6+.0ZC)+9�.-)+*h;A9 � � �)2,�U r 35x�*-)+.�`5)+.�*0Z�9�bp)oUp6+1�)+b�U@;Yb�\+)o)+b c .062dV9p)+b�\2)aU�) ` ± )2*-,�;A1�1@;Y.7;��C, þ

# b�)�U�)+.-b�Z<W2.0)�.-)+S8;A.0de9�)�\+35b�\2)+.-b�)�:q;�\+35ST1@;A.0;AZ<*-35b/)2be,0.0)�:C)+*E`A;Y:<)+9p.0*rU�) `���3Axp,7)2bV9p)+*!1@;A.u:<)2*¡,7.-35Z<*
ST3�U�W2:<)2*nvb�3A,7.-)�U�Z<*-1435*-ZC,0Z<35b $ 35*0\2Z<:C:q;Y,0)+9�.�]@;A.0ST35b�ZCde9�) R 1�;A.035ZC*�[@62\^]�Z<)2* R *0ZCS_9�:q;K,7Z<3Ab�*�STZ<\2.035S8;A?5b�6 t
,7ZCde9�)+*EUp�Vb@;ASTZ<de9�)2* $Õ��L'0' 143A9�.E; \ 9�*-,0)+.u:q;h:q;A.-?5)+9�.wUp)�.7;YZ<)�U�9/ST3VU�) c 35b�U@;AST)+bk,7;A:kU�) �32 ��þ L ;Ab�*E:<)
\�;Y*rU�9G=@:<S U�9G*��V*-,7W2S8) [ U�)�1@;A.0;AS8WD,7.-)�U r ;AST35.-,0Z<*0*-)+ST)+bk, ` ± i � NQP · Ä )D,�U r 621@;AZC*0*0)29�.�Ffi N5��÷ �
	�R
\+)2*o`Y;A:C)+9�.-*a*-35bk,/:C)+*�*09pZC`Y;Abk,7)2*"!5`�
�� i � �+N	N�P · ¼ � `����� i � � �hN�P · ¼ � `����� i l ����NQP · ¼ þE~ )�.7;A1 t
1�35.-,(`��H ` ± :<)�1p:<9�*�ZCS81�35.�,^;Abk,�\+35.-.0)+*-143Ab�U�;A9�|X*0Z<S/9�:q;Y,0Z<35bp*�STZ<\2.035S8;A?5b�6D,7ZCdV9p)+*	Z<b�\2:<9@;Abk,�9�b>\�;A:C\+9�:
.0ZC?5359�.-)+9�|fU�9�\^]@;AST1�)Ds�)2\2,7Z c *-359�*h: r ]k�V143A,0]�W+*-)aU r 9�bp)oUpZ<*-,0.0ZCx�9p,7ZC35bvU r ;AZ<S8;Abk,^;K,7Z<3Ab ��L/þ

M!b�\+35b�\2:<9�*-Z<35bjU�)_\+)a1@;A.0;A?5.7;Y1�]�) R Z<:E;A1�1�;A.7;��C,�de9�)/:<)/1p.035x�:CW+ST)aUp9�1@;A.7;YS8WD,7.0) `�U�;Ab�*�:C)+*�S8; t
,762.0Z<;A9�| c )+.-.0Z<S8;A?5bp62,7ZCde9�)+*	.0)2*-,7)3A9p`5)2.-, þ	� 35*�,7.7;�`Y;A9�|X35bk,�\235b�*-Z<*-,06n_)D|�1�:C35.0)2.�de9�)2:<de9�)+*�1pZ<*-,0)+*�1�359�.
Z<bk,0)+.01p.062,0)+.!:C)+*!:q;Y.0?5)29�.0*rUp)�.7;AZC)+*!U�) � 2 � $ b�359p`A)�;A9�,7)2.0ST)�U�)�.0)2:q;K|p;Y,0Z<35b R \235b�U�Zt,7Z<3AbGU r )�|�Z<*-,0)+b�\2)hU�9
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'HSETVU8WYX��/X'Z�.�[�\^]EW8_`U8TVa�W8\E]^\^[bS}£¨£cSEd�U�£eSEUfUYS^d�UVSEdg\[�
_`[�S^db]^SihjXk]El�£cabhmS�.
_nUY\R[�SihmXkW8\^aolpd�TfSi[�+6d�X t£c_��6ZbS�[�SET4Ú�h�£eT«©qS^WfW8l�£cX� pdb\EUY_���Z�S^T )7©rX/_ ,�h`S�X'db_mT8l/UYW8l'a�_mS�asSEW8aoS^d�[�_`]^Z�hmX'_mWfS�abW8\^TfS^d�UtX/d�U�Z�d�S�TfUYWfZ�]EU8Z�W8S
[�S*[bl�£�X/_md�SET"£�X� 'd�\EU8_���Z�S^TOSEd,W8Z�,�X'd�T4©rX'_ ,bhmS^T%� 'NruZ
UY_mh`_mT8X/UY_`lpdk[�S�£cl6[Z§EhmS^TOX/d�X'h +�U8_���Z�S^Ti®%�'X/hm_m[bS^T�aolpZ�W
[�S^TBÚ�h�£eT )4©ql'WfUYS�X'db_mT8l/UYW8l'a�_mS�aoS^W8aoS^db[�_m]EZ�hjX'_`W8S,® d�S�asSEWy£eSEUva�X'Tv[�S�W8S^abW8l6[�Z�_mWfS�hjX�W8_`]p·�S^TfT8SC[bS^T0TfasSE]EU8W8S^T
S�.
as\EW8_�£cSEd�UYX'Z�. �

�wl'UYWfSeX'a�aolpWfU�abW8_mdb]^_ma�X'hxT8ZbWy]ESzUL·Z§i£cSiX{\EU8\i[�Si[�\i�'S^hml'a�asSEWVZ�dg]El
[bSz[�SiT8_�£@Z�hjX/U8_mlpd�£c_`]^W8l�£�X t pd�\EU8_���Z�S�[�+6d�X�£e_���Z�SV�51|asSEWy£eSEU8UYX'd�U�[ruX']E]^\^[bS^WOX'ZkTfasSE]EU8W8S�[�S�T8Z�Tf]^S^a
UY_ ,b_mhm_nUY\w[�+6d�X�£e_���Z�S�X/T8T8l6]^_`\ )
]^SEUfUYS�[�_mT.UYWf_ ,�ZbU8_mlpd�[r}X/_�£cX'd�UtX/U8_mlpd�d�l'd*Z�db_�©qlpW{£cS,®^[r~\EU8Z�[�_mSEWHUL·�\ElpW8_��6ZbS}£eS^d�UvhjX�TfU8W8Z�]�UYZ�WfS�[�SET(TfasSE]EU8W8S^T
SEU�d�l/UtX�£¨£cSEd�U�[r~_m[�SEd�UY_�Ú�S^W�a�X/W�X'd�X/h +6T8S�£el6[�X'hmSwhmSET�W8\i p_ml'd�T�[�S�Tfa�_mdbT�]^lpd�U8W8_ ,bZ�X'd�U )RZ�d�S�S/.
]^_`UYX/UY_`lpd
[�lpd�d�\ESVSEUwS^dMÚ�d,[r~SiÈsS^]�UYZ�SEW�[�SETOa�W8Si£c_�§^W8SETO]^l�£ea�X'W8X'_mTflpd�T�X��pSE]*[bS^TwW8\^TfZ�h`UYX/UYT�S/.
as\EW8_�£eS^d�UYX'Z�. �

� Z�W*]ESc[bS^W8db_mS^WVaolp_md�U}®1Z�d�Sea�W8Si£c_�§^WfSe]El�£ea�X'WYX/_mT8l'd�Uy·�\^l'W8_mS§t�S/.bao\^Wf_mSEd�]^SzUYW{§^TyTYX/U8_mT�©rX'_mT8X'd�UYSeX"\�UY\
l�,bUYSEd�Z�S@[�X/d�T�h`SV] X'Tw[r~Z�d�Ú�h�£�[�S@�Cl>ß�SYà�W ))©rX/_ ,�h`S�©rX']EU8S^Z�Ww[�S��6Z�X'hm_nUY\5� Ã d�SyT8S^]Elpd�[�S*]^l�£ea�X'W8X'_mTflpd
UL·�\ElpW8_`S�t�S/.
as\EW8_mSEd�]^SVXz\�UY\VW8\^X'hm_`T8\^S�TfZ�W�Z�d Ú�h�£�[�S�ß�S �[ )'©rX/]EUYSEZ�W�[�S���Z�X'h`_`UY\�£cl6[�\^Wf\5� 1�X'd�TO]^SV] X/T}®
hmS^TVTf_�£RZ�hmX/UY_`lpd�T�£e_m]EW8l�£cX� pdb\EUY_���Z�S^T�[�+6d�X,£c_��6ZbS^Tydrul'd�U*aoS^Wy£e_mT�[bScWfSEUYWflpZM�'S^W7��Z�Se]^SEWfUYX'_md�SET*]^X'WYX/]�t
UY\^Wf_mT.UY_���Z�SET�[�S^TOTfasSE]EUYWfS^TwS�.
ao\^W8_�£cSEd�UtX'Z�. � 'PXz]^l�£ea�h`S�.
_`U8\�TfU8W8Z�]�UYZ�W8X'hmS�S�U�£cX� pdb\EUY_���Z�S�[�SV]^S�U�X'hmh`_jX� pS
SEUV[�lpdb]z]^lpWfW8\^hmX/UY_��pSi£cSEd�U�Z�d�SzW8SEa�W8\ET8SEd�UYX/UY_`lpd°£�X�UL·�\i£�X/U8_���Z�S@U8W8lpaMTf_�£ea�hmS*[�Sz]^S'Ú�h�£��qa�X'W8X�£Q§�UYWfS^T£�X� 'd�\EU8_���Z�S^TÊ·bl�£cl� �§^d�SETt�xT8Si£-,�h`S^d�U¬�EUYWfS )yh�rulpWf_� p_`d�SC[bS^T�[�\^T8X']^]ElpW8[bTCT8Z�,�T8_`TfUtX/d�U&�
�CSOU8WYX��/X'_mhb[�SO]^l�£5t
a�X'WYX/_mT8l'd�X��pSE]�h�ruS/.bao\^Wf_mSEd�]^Sw[�lp_nU«��UYWfS�X'aba�W8l�©ql'd�[�_�d�l'UYX�£¨£cSEd�U�[�X/d�T�h`SO] X'T�[�S�£e\EUYX'Z�.iabZ�W8T��r]^l5,�X'h`Ut�
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lpZ�[ruX'hmh`_jX� 'S^T�a�h`Z�T�T8_�£cabhmS^T�� (SEWy£cX'hmh`l +��/�

	 hHT8Si£-,�hmSV\i �X'hmSi£cSEd�UO_md�UY\EW8S^TfTYX'd�U�[�X'd�TwZ�d ©qZbUYZbWwabW8l6]p·�SV[�SVa�W8SEd�[�W8SyS^d ]^l�£eabU8S�]^S^W.UtX'_`d�S^T4·�\�UY\§t
W8l� p\^d�\E_`U8\^TwaslpZ��'X/d�UwS/.b_`TfU8S^W�[�X'd�TwhmS^T"Ú�h�£cT"©qSEW8W8l�£�X� 'd�\EU8_���Z�S^T%� ��d,SiÈsSEU}®s]ES^h`hmS^T t�]E_HasSEZM�pSEd�U�£cl6[�_�Ú�S^W
hjX*W8\^aolpd�TfSV[�+6d�X�£e_���Z�S�[�SET�Ú�h�£eTV� X/a�a�X'Wf_`UY_`lpd�l'Z"S/.6UY_mdb]EUY_`lpd{[�S�W8X'_mSET}®b\EhjX'W{ p_mTfT8Si£cSEd�U�[�S�WYX'_`S^TY�����CSET·�\�UY\^Wfl� p\Ed�\^_nUY\^T*asSEZM�pSEd�U'�EU8W8S)�plph`ZZ£c_���Z�S^T�� I�Zb]EUYZ�X/UY_`lpd�Ty[�ScabW8lpa�Wf_m\�UY\^T�£cX� pd�\�UY_���Z�SET*_`d�UYW8_`d�Ty§i��Z�S^TY�
lpZkTfZ�W{©rX/]^_���Z�SETV�rS/.
_mTfU8S^d�]ES�[�S�]^lpZ�]p·bS^T�_md�U8S^W{©rX/]^_jX/hmS^TY��� 'Nr~_md�UYWfl
[�Zb]EUY_`lpde[�S�]^SETC[�\[©rX'ZbU8T�[�X'd�T�hmSETCT8_�£RZ�t
hjX�UY_ml'd�T�£e_m]^Wfl�£cX� pd�\�UY_���Z�SET�[�+6d�X�£e_���Z�SETOX'a�aolpWfU8S^W8XiZbd [�Si pW8\V[�SVWf\ X'h`_mTy£eS�TfZ�a�a�h`\}£eS^d�UtX'_`W8S2�Ã d�S�X'ZbU8W8S'�plp_`Sc[bScWfS^]p·�SEW8]p·�SkabW8l�£eSEUfUYS^ZbT8S�Wf\^Tf_m[�Se[�X'd�TyhjX0£el
[b\^hm_`TYX/U8_mlpd,[�S�hmX�Wf\^aolpd�TfS�[�+6d�X t£e_���Z�S�[bS±£RZ�hnUY_m]ElpZ�]p·�SETT©qSEW8W8l�£�X� 'd�\EU8_���Z�S^Ti®(h`S^T*]^lpZ�]p·bS^Ti\^h`\}£eS^d�UtX'_`W8SET*aolpZM�/X'd�U'��UYW8S�]^lpZ�abhm\^SETRa�X'W
_md�U8S^WYX/]EUY_`lpd�[b_maolphjX'_`W8SOlpZka�X'WC_`d�U8S^W8X']EU8_mlpdk[Vru\E]p·�X'dZ pS2� � Z�S^h���Z�S^T�TfZ2�fSEU8T�[r~\EUYZb[�S�aoS^ZM�'S^d�U6�EUYWfS�T8ZM � p\�t
W8\ET&� 1�X'dbT*h`Sz] X'Ty[�S'Ú�h�£eT�]^l'Z�a�hm\ETVa�X'WV_md�UYSEWYX']�UY_`lpd�[�_maolphjX/_mW8S,®sh�ruS/.
_mTfU8S^d�]ESc[bSc[�l�£�X'_`d�S^T�SEdgWfZ�,�X'dbT
a�X'W8X'hmh�§^h`S^TwX�\EU8\RW8SEasl'WfUY\ES@[�X/d�T�hmSy] X/T�[�S ,b_m]^l'Z�]p·�S^T�[bS@]^l5,�X'h`U�T8\Ea�X'Wf\^S^T�a�X'W�Z�d,S^T8a�X']^SEZ�W�d�lpd¢£cX t pd�\�UY_��6ZbS > ��� EwSEU�[�X'd�Tc[�S^T±£@Z�h`U8_m]^l'Z�]p·�S^Te[�S�]El�£easlpTf_`U8_mlpd�T"� �Cl � 3�Z ��� > �"� E � 	 hwT8SEWYX'_nUk_md�U8\^W8SET8T8X'd�U
[r~\EU8Z�[�_mSEW�hmS�]El�£easlpW.UYSi£cSEd�U�·�X'ZbU8S�©qW8\}��Z�SEd�]^SV[�SV]ES^T�TfU8W8Z�]�UYZ�WfS^T6£�X, pd�\EU8_���Z�SET&��'HSETwTf_�£RZbhjX/U8_mlpd�T¬£e_ut
]^Wfl�£cX� pd�\�UY_���Z�SETc[�+
d�X�£c_���Z�S^TeasSEZM�pSEd�U{\} �X/hmS}£eS^d�UcasSEWy£eSEUfUYW8S"[r~\EU8Z�[�_mSEWcSEd [�\�UtX'_`h�hmS^TeW8\ET8lpd�X'd�]^SET
]^l'hmhmSE]EU8_��pSET�[�SVa�X'Wflp_mT�S/.b_`TfUYX'd�U�[�X'd�TO[�S^T ,�_`]^lpZb]p·�S^Tw]^lpZba�hm\ES^TOa�X'WO_md�U8S^WYX/]EUY_`lpd{[r~\^]p·�X/dZ pSL> � � E �

��dMÚ�dg®OS^d a�X'W8X'hmh�§^h`S�[�Z UYWYX/_`UYSi£cSEd�U{[�S�d�lpZM�'S X'Z . abW8l�,�h�§}£eS^T{aZ· +6T8_���Z�S^Ti®�Z�d SiÈslpW.U [blp_`U0��UYWfS
aolpZ�W8TfZ�_��6_oX'Zcd�_��'S X'Zc[�S�hmX�£e\EUy·�l6[�S�·�X'Wy£elpd�_��6ZbS6��Z�S�d�lpZ�T�X��plpdbTC[�\[�pS^h`lpa�ao\^S�X,Ú�d�[Vru\E]^lpd�l�£c_`T8S^W�hjX
a�hmX']^S�£c\i£clp_`W8SwSEU�[bS�W8\E[�Z�_mWfS�h`S�UYSi£cabT�[�S�]^X'hm]EZ�hoU8lpZbU�SEd{]^lpdbT8S^W��/X'd�U�hjX@Wfl�,�Z�T.UYSET8T8S�[bS�hjXT£e\EUy·�l6[�S5�
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'PXe[�+6d�X'&c_)(6ZbS*[�SVh�r}X'_)&�X/d�UYX/UY_`lpdk[�X/d�T�[bS^TwTfUYWfZ�]EU8Z�W8SET�d�l'd Z�db_)*qlpW+&cSETwSETfU�X']EU8Z�S^h`hmS,&cSEd�UOZbd,[�SET
X .
S^Tv[�S�W8SE].-�S^Wf].-�S/*q\^]Elpd�[�T(SEU(S^d*WYX'a�_`[�S�\,0'lphmZbU8_mlpdV[�X/d�T(h`S�[�l1&cX'_md�S�[bZ2&cX43pd�\�UY_mT+&cS2� 'HS^TPUYW8X50/X'Z .yW8S�t
aolpWfU8\^T�[�X'dbTx]^S6&e\7&elp_mWfS�l'd�U�X2,slpWf[�\�]ESEU8U8S�U8-�\,&�X�UY_9(�Z�SCS^di]^lpdbT8_m[b\^WYX/d�UxhmS^T0S�.
]^_nUtX/U8_mlpd�T:&�X43'd�\EU8_9(�Z�S^T
[�S;*rX'_ ,�hmSRX4&cabhm_`U8Z�[�S*S�.
_mT.UtX'd�UV[�X'dbT�hmSz] X/T�_m[�\^X'hx[�S�Ú�h)&cT<&�X43'd�\EU8_9(�Z�S^T ){X/d�_mTfl'UYWflpa�_mS@asSEW8aoS^d�[�_`]^Z�t
hjX/_mW8S"a�Wf\^T8SEd�UtX'd�U�Z�d�S,]^lpdMÚ=3pZ�WYX�UY_ml'd%&cX43pd�\�UY_9(�Z�S S^d WfZ�,�X'd�T�as\EW8_ml6[�_)(6ZbS^T&� 'HS^TkWf\^TfZ�h`UYX/UYTcl�,bUYSEd�Z�T
&elpd�UYW8SEd�U/(�Z�S>&�X'h)3pW8\�hmXyTf_9&ea�hm_`]^_nUY\�X'aba�X'W8SEd�UYS�[bS�]ESEU8U8S�]ElpdMÚ?3pZbWYX/U8_mlpd@&�X'3pd�\EU8_9(�Z�S'A6[bS�d�l4&-,�W8SEZ�T8SET
S�.
]E_`UtX�UY_ml'd�TB&�X43'd�\EU8_9(�Z�S^T�aoS^ZC0'S^d�U�S�.
_`TfUYSEWC[�X/d�TCh`S^T�[�l1&cX'_md�SET�WYX'[�_`l*S�U/- +6aoS^W+*qWf\7(�Z�SEd�]^S2� 1�_)Ds\^WfS^d�UYSET
WYX/_mS^T�[Vr}X5,bT8lpWfabUY_`lpdilpd�U�X'_md�Tf_�\EU8\O[�\EU8S^]EU8\^SETCS�.
ao\^Wf_9&eS^d�UtX'h`S7&eS^d�U�SEdcSED�SE]EUYZ�X'd�UC[�SETB&cSET8Z�WfS^T�[�Sw��ßGF
SEUO[bSyaoS^W+&c\^X5,�_`hm_`U8\�[�+
d�X4&c_)(�Z�S5� 'Nr~ZbUY_`hm_`TYX/U8_mlpde[�SH&cl6[=IEhmS^T�X'd�X'h +6U8_9(�Z�SET�a�Z�_mT,A�hxruX'a�aolpW.U�]^l'd�T8_`[�\^W8X5,�hmS
[�SET�T8_)&RZ�hmX/UY_`lpd�T�[�SJ&e_m]^Wfl1&cX43pd�\�UY_mT+&cS�[�+6d�X4&e_9(�Z�S'Aol'd�UwaoS^W+&c_`Tw[bS*WfS^a�Wfl
[�Zb_mW8SVh`S^TO] X'W8X']EU8\^Wf_mTfU8_9(�Z�SET
&cX	�fS^Z�WfS^TR[bS^TzT8aoS^]�UYWfS^TzS�.
ao\^Wf_9&eS^d�UtX'Z . S�Uz[ruX'd�X'h +
TfS^WRh�rul'W8_93'_md�Si[�SETRWYX'_`S^T*[r}X2,�T8lpWfabUY_`lpd��:K�d�SkabW8S�t
&e_9I^WfS�\EUYX'asSy[�X'dbT�hmXi]El1&ea�W8\,-�S^d�Tf_mlpd"[�Sy]^SET�TfasSE]EUYWfS^T�]^l1&ea�hmS/.
S^TwXcX/_md�Tf_H\EUY\H*qWYX/d�].-�_mS2�o�Cl1&@&cSV_mh1X
\EU8\�_`d�[�_)(6Zb\�a�W8\E]^\^[bS7&@&cSEd�U7A
Zbd�S�abW8lph`lpd=3�X/U8_mlpd@d�X/UYZbW8S^h`hmS�[�Sw]^SET�U8WYXL0/X'Z�.e]Elpd�T8_`TfU8S^WYX�)V_md�UYWfl
[�Zb_mW8SOX/Z
d�_M0pS X/Z [�SET�Tf_9&RZbhjX/U8_mlpd�TN&c_`]^Wfl1&�X'3pd�\EU8_9(�Z�SET�[�S^T�I�Z�]�UYZ�X�UY_ml'd�TO[�X'd�TOhmSETOa�W8lpabW8_m\�UY\ETO&cX43pdb\EUY_)(�Z�S^TO[�SETÚ�h)&cT%�1��d�asSEZbU�]E_`UYSEW�hxr~S�.
S,&ca�h`SR[�SET I�Z�]EU8Z�X/U8_mlpd�T�[r}X/d�_mTfl'UYWflpa�_mSP(�Z�_x_mdb[�Z�_mTfS^d�U�Z�dbSQ&c_`]^W8l'TfUYWfZ�]EU8Z�W8S
T8l'Z�TR*qlpWS&eSR[�SzWf_m[�SETT&�X'3pd�\EU8_9(�Z�SET�[�X'd�T�h`S^T�Ú�h9&eT<*qS^WfW8l1&cX43pd�\�UY_)(6ZbS^T�[�l'Z�. � 'Nru_)&ca�X/]EU�[bSz]^SEUfUYSU&e_ut
]^WflpTfU8W8Z�]�UYZ�WfS@TfZ�W�h`S^Twa�W8l'a�W8_`\EUY\ET�[�+
d�X4&c_)(�Z�S^Tw[�S@]ES^T6Ú�h9&eTOaslpZbW8WYX/_`U4�EU8W8S*X'd�X'h +6T8\yS^d,[b\EUtX/_mh )eh�r}X/_m[�S
[�SET�Tf_9&RZ�hmX/UY_`lpd�T�[�SH&c_`]^W8l4&�X43'd�\EU8_mTS&eSw[�+6d�X4&e_9(�Z�S5�

�hmZ�TV3p\^d�\EWYX'h`S7&eS^d�ULA ]ES^T0U8WYXL0/X'Z�.*asSEZC0pSEd�U�T1r~\EU8S^d�[�WfS )�h�ru\�UYZ�[bSC[�S�hjXO[�+6d�X4&e_9(�Z�SC[bSChxruX'_)&�X'd�UYX/UY_`lpd
[�X'dbT�[r}X/ZbUYWfS^T�T.UYW8Zb]EUYZbW8S^TH&cX43pd�\�UY_)(6ZbS^T�d�l'dMZ�d�_)*ql'WS&eS^T&� 1�X'dbT�]^Sz]^l'd�U8S�.6UYS'A(�Z�S^h)(�Z�S^TVaoS^W8TfasSE]EU8_)0pSET
[�SVW8SE].-�S^Wf].-�S@aoS^ZW0pS^d�U��EUYWfSH&cSEd�U8_mlpdbd�\^SET&�

K�d�S a�W8S,&c_)I^WfS ]EhjX'TfT8S,[bS T +
T.U8I,&cSET�&�X'3pd�\EU8_9(�Z�SETc_`d�U8\^WfS^T8T8X'd�UYS�SETfU�]^lpd�T.UY_nUYZ�\ES,a�X'WehmSET¨Ú�hmTU*qS^Wqt
W8l4&�X43'd�\EU8_9(�Z�S^Ti[�S"[�_mX4&XI�UYWfS"d�X'd�l1&e\EU8W8_9(�Z�S�0'lp_mWfS"&e_m]EW8lpdb_9(�Z�S5�(1�X'd�Tc]^S"[�S^Wfd�_mSEWc]^X'T7A�[�SETc\�UYZ�[�SET
X'a�abW8l4*qlpdb[�_mSET�T8lpd�U6&eS^db\^S^T�dbl'UtX4&@&eS^d�U�X'Z 'VF�F�Y�[�Z"��� 3 'HS��w_`a�X'Z�hnU � 'Nru\�UtX/UZ&c_`]^W8l4&�X43'd�\EU8_9(�Z�S
)�h�ru\,(6Zb_mhm_ ,�W8Sy[�S7Ú�hmT<&e_m]EW8lpdb_9(�Z�S^Tw[�\EasSEd�[$*qlpWfU8S7&eS^d�U�[�SET�]^lpd�U8WYX'_`d�U8S^T�abW8\^TfS^d�UYSET )khxr~_md�UY\EW8_`S^Z�Ww[�Z�Ú�h
X'_`d�T8_G(�Z�Si[�Z T8_)3pd�Sz[�Z ]^l6S,[e]E_mS^d�Uy[�SU&cX43pd�\�UYlpT.UYW8_`]EU8_mlpd�� 1�X'dbTyh`Sz] X'TV[r~Z�d\&cX/UY\EW8_jX/Z )�]El
SE[e]^_mSEd�U
[�ST&cX43pd�\�UYlpT.UYWf_m]EU8_mlpd�d�\73�X�UY_)*]A
hjXR]ElpdC^?3pZbWYX/U8_mlpd{[r~\7(�Z�_`hm_ ,�W8S�[�SVhxruX'_9&cX'd�UtX/U8_mlpd@3p\Ed�\^W8X'hmS,&cSEd�UwX/[=&c_`T8S
]^l'd�T8_`TfUYS�S^d*Z�d�S�X/_9&cX'd�UtX/U8_mlpdVX .
_mX'hmS�X'Z*]^l6S^Z�W([�ZP^�h6S^d�U8lpZ�W8\ESCa�X/W(Z�dbS�X'_)&�X'd�UYX/UY_`lpd�]^_`W8]^l'dC*q\^WfS^d�]E_mS^h`hmS
X'ZU0plp_`T8_`d�X43pS�[�SwhjX�TfZ�W+*rX']ES�[bZ@^�h � 'HS^T�T8_)&RZ�hjX�UY_ml'd�TG&e_m]^Wfl1&cX43pd�\�UY_9(�Z�SETxTfUYX/UY_)(�Z�S^T�SEU�[�+6d�X4&e_9(�Z�SET��21
[�lp_M0pSEd�UOaoS^W+&cS�U8U8W8S�[r~Z�d�SVa�X'W.ULA�[bS�[�\EU8S^WS&e_mdbS^W�h`S�[�_jX4&@IEU8W8S�]^W8_nUY_)(6ZbS�]^lpWfW8SET8aolpd�[�X'd�U )zhjX*U8WYX'dbT8_`U8_mlpd
[�SzWf\^lpWf_mS^d�UYX/UY_`lpd,[�Szh�r}X/_9&cX'd�UtX/U8_mlpd�SEU�[r}X/ZbUYWfSza�X'WfU7A�[r~\EU8Z�[�_`S^W�hmX�W8\EaslpdbT8Sz[�+6d�X4&e_9(�Z�S@[ruZbd\^�h0d�lht
UtX'&X&eS^d�U�SEd�*qlpd�]�UY_`lpd{[�SVT8lpd"[�_mX4&XI�UYWfS5�
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Kwd�SwT8S^]Elpd�[�Sw]^hmX'T8TfSO[�SOT�+6TfUSI7&eS^T/&cX43pdb\EUY_)(�Z�S^TG*rX'_`TYX'd�U�h�rul�,-,fSEU�[r~\EU8Z�[�S^T�_md�UYSEd�T8_M0pSETCX']�UYZ�SEhmh`S7&eS^d�U
S^TfUC]^lpdbTfUY_nUYZ�\ES�a�X/WC[�SETCa�h`l'UYT�] X'WfW8\^T�lpZ�]E_mWf]^Z�hmX'_mWfS^T�UYW8_`[�_9&eS^dbT8_ml'd�d�S^h`T�SEUCT8Z�,=&e_m]EW8lpdb_9(�Z�S^T%�
�CS^T�d�X/d�lht
TfUYWfZ�]EU8Z�W8SET &�X43'd�\EU8_9(�Z�S^T�T8lpd�UOa�Wf_md�]E_ma�X/hmS7&eS^d�U�[�S^T.UY_`d�\^SETOX'Z�.�*qZ
UYZ�WfS^TZ&e\7&elp_mWfS^T )2-�X'ZbU8S�[�S^dbT8_`U8\�[�S
TfUYl6]$#�X43pS@� F,� 3TF,� &cX'_`T�aslpZbW8WYX/_mS^d�U�\73pX'hmS,&cSEd�UJ��UYWfS�ZbU8_mh`_mT8\ES^T�S^diUtX/d�UN(�Z�Swa�X'WfU8_m]EZ�hmSET�_`d�]^h`Z�T8SET�[�X'd�T
Z�d�ST&cX/UYWf_m]^S�X'^�d�[�S�W8\ X/hm_mTfS^W�[�S�d�lpZC0'S X'Z .�]^l1&eaolpTYX'd�U8TZ- +
aoS^W *qW8\,(6ZbS^d�]ES^T&� 'HS^T�dbl1&-,�WfS^Z�TfS^TOT8_)&RZ�hjX�t
UY_ml'd�TZ&e_m]^Wfl1&cX43pd�\�UY_9(�Z�SET�T.UtX/U8_9(�Z�SET ��1 W8\ X/hm_mTf\^SET�[�S^abZ�_mT6(�Z�SEh9(�Z�S^TwX'dbd�\^SET�lpd�UOasSEWS&e_mTC[bST&cS�U8UYWfS�S^d
\,06_m[�SEd�]^S�[�_)Ds\^WfS^d�UYSETR]^lpdW^?3pZ�W8X/UY_`lpd�T@[Vru\,(6Zb_mhm_ ,�W8Se[�SchxruX'_9&cX'd�UtX/U8_mlpd �q\EUYX/UYT�.�S^Z�W,AV*qSEZ�_mh`hmS4A0'lpWfU8S�. A � � � �
[�lpd�UihmSETR[�l1&cX'_mdbS^T@[bS{TfUtX2,�_mh`_`UY\e[�\EasSEd�[�S^d�Ue[�S{hmX,d�X/U8Z�W8S{[�Z�&cX/UY\EW8_mX'Z &cX43pd�\�UY_)(6ZbSkZbUY_`hm_`T8\�S�Uz[�S
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