
�����������	��
�����������������	��������� ��
!�!"��#���#�$%�
&('*),+�-/.10324)526-879),:<;3'*=>-/?�:<2@7BAC2@26-8?D+C;�=E),+C-/FG03&�03'C?�HI-J?C-B)@-87B)@;LK@2M=J;LK6NPOMQR-8K6->=J->S;T7BAC2

;L' 03'�0U.WVYX8:W'CZR?C0U)[0\SK@;L]^)@+C-826->?C-9),-B7B),;3K@28O`_a-J03K@-b]c03:<'�.WVd:W'e),-8K6-824),-8?f:<'I),+C-hgC+C;3)@;LgP-�03N�2�:<'
;LA�KJFR03&i03'�?jH�-R26g%-B7B)@K,0�Ohkl;3K@-m2@gP-878:on�7�0U.<.WV3pL=>-m=/0U'�)h),;q?C-9),-8K6]c:W'C-\),+C-m7[+�03'�'C-8.P'�AC]*rP-8K
;3S�),+�-q7B-8'e),-BKR;US`)@+C-Ig%-803N�03'C?s),+�- 0UK@-�0DAC'C?�-8K\),+C-IgC+�;3),;LgP-�0UNPObt\+C-q7[+�03'�'C-8.	'�AC]*rP-8Ku;3S
)@+C-�g%-803Nj7B-8'e),-BKu=u:W.<.P),-8.W.vAC2/)@+C-I-8'C-BK@Z3V�;US�)@+C-IZe03]w]x0TO5t\+C-q03K6-�0�AC'C?C-BK\),+C-�gC+�;3),;LgP-�0UN
ZL:oyL-B2G:<'TS;LK@]c0U),:W;L'z03rP;LA�)m),+C- 'YA�]*r%-BKd;3SiZL03]c]c032u-8]w:W)6),-B?|{=u:o),+z),+C-*gC03K6)@:<78A�.103Ku-8'�-8K@ZUV
;3Sh),+�-wgP-�0UN}78-B'�)@-8K,~9Owt\+YA�28p`SK6;L]�;3ACK�Ze03]w]x0j26g%-B7B)@K,0�=>-D=u:<.W.5rP-c0UrC.<-*)@;z:W?C-8'e)@:WS�V�)@+C-
:W2@;3)@;Lg%-B2\:<'z0�2,03]wgC.W-3p�03'�?l?C-9),-BK@]w:<'C-�+C;�=�]*AC7[+z;3S`)@+C-I:<26;3),;LgP-�:<2\g�K@-826-8'e)�O
_�-�26)[0UK6)\reV�?C:W2@7BAC2@26:<'CZ�gP-�03NwnC)@)@:<'CZ�pT=u+C:W7[+s=u:W.<.Pr%-GAC2@-B?z)@;D03787BACK,0U)@-8.oVj]w-�0326ACK@-G)@+C-

7B-8'e),-BK\;3S	),+C-dgP-�0UNj03'C?j)@+C-�03K6-�0*AC'�?C-8K/)@+C-�g%-803N�OM_a-d=u:W.<.�),+�-8's?C-82678K6:<rP-�]c-9),+C;Y?C2/AC26-8?
S;LKq-8'�-8K@ZUVa7803.<:WrCK,0U)@:<;L'�Oxt\+C-j-9�w78:<-B'C7BV�7�0U.<:<r�K,0U)@:<;L'�;3S/)@+C-x?�-B),-B7B)@;LKf=u:<.W.ir%-c78;�yL-BK@-B?|:<'
)@+C-I'C-9�Y)m-9�TgP-8K@:W]c-B'e)�O

� ��������������d���C���\��������	�
� ACK4yL-Rn�)@),:W'CZq:<2h0q24)[03'�?�03K@?c),-87[+�'C:<��AC-R:<'�=u+C:<7[+w),+C-Rg�03K@03]c-9),-BK@2b;3S�0InC)@)@:<'CZ�SAC'�7B),:W;L'

03K6-fyU03K@:W-8?})@;�r%-B26)q?C-82678K6:<rP-*),+C-�?�0�)[0�Oqt\+C-�gC+C;U),;LgP-�03N�2�S;LKG)@+C-DFG0U&R0U'C?�HI-*?�-B),-B7B)@;LK@2
03K6-*=>-B.<.i?C-B2@7BK@:<rP-8?�reV�0zHq03A�2@2@:<03'vp	;LKIFm;LK@]c03.�p�?C:<24),K@:WrCA�)@:<;L'vO t\+C-w�YAC03.<:o)(V};3Sh),+C-�nC)I:W2
?C-B]c;3'C26)@K,0U)@-8?z:<'�),+C-�n�Z3ACK@-UO
t\+C-z2@;L.W:<?E78A�K6yL-z:<2w0�Hq0UAC2@26:103'EgC.WAC2Dr�037[N�ZLK@;3AC'C?�nC)D)@;�?�0�)[0})[03NU-8'�SK@;L]�)@+C-lFG03&

k �>�d� ?C-9),-879),;LKq26VY24),-8]�)@+�0U)I:W2�AC2@-B?�:W'�.<03rP;LK,0U)@;LK@:W-82BOft\+C-D-8K6K@;LK�rC03K@2q03K6-�-8��A�03.M)@;s)@+C-
26�YAC03K@-��(K@;Y;3)u;3S�),+�-q7B;LAC'e),2m:<'�)@+C-�y30UK@:<;3AC2\7[+�03'C'�-8.<2BO
t\+C-x03gCgCK6;e037[+�),03N3-B'�:<'�78ACK4yL-wnC)@)@:<'CZz:<2I),;l032@26AC]w-c),+C0U)I),+C-c?�0U)[0�S;L.W.<;�=�0z78-BK6)[0U:<'

SAC'�7B),:W;L'�=u+C:<7[+�78;L'e)[0U:<'�0�'�AC]*rP-8Kz;3S*A�'CN�'C;�=u'^g�03K@03]c-9),-BK@28O�t\+C-8'�)@+C-�g�03K,0U]c-9),-8K62
03K6-wyU03K6:<-B?�)@;��LrP-824)fnC)@�l),+�-c?�0�)[0�Oj_�-c=u:W.<.MrP-cnC)6),:W'CZz)@+C-xg�+C;3),;3g%-803N�2f:<'�;LACKqZe03]w]c0
26g%-B7B),K@0�pi03'�?�03262@AC]w-c)@+�0U)q),+C-cgC+C;3)@;Lg%-803N +�032q),+C-c2@+�0Ug%-c;3S\0�Hq03A�2@2@:<03'�SA�'C7B)@:<;L'�?CAC-
)@;s)@+C-DZe03]w]x0jK@0�V gC.<A�2 0�r�0U7[NYZ3K@;LAC'�?vOw_�-D=u:<.<.`.<:W]c:o)G;LA�KIn�)q)@;�),+C-D?�0U),0l0UK@;LAC'�?�)@+C-
gC+�;3),;LgP-�0UNf=u+C-8K6-m)@+C-826-m032@26AC]cgT),:<;3'C2h03gCgC.oVLO � HI03AC262@:10U'DSA�'C7B)@:<;L'DgC.WAC2br�037[N�ZLK@;3AC'C?w7�03'
rP-I?C-82678K@:Wr%-B?lreVz¡�g�03K@03]w-B),-BK@2q{�¢�p�£/¤8p�¥Mp�¦8§9p�03'C?l¦[¨9~9©

ª {�£ ~i«�¢�¬U�®o®°¯%T¯L±4²o³µ´8²o¶M·�¦�¸Y¹BºY»Y¼U½�¾�¿vÀP{!¦�§[Á[¦[¨�~ {ÃÂ#~
=u+C-BK@-R£�:<'�)@+C-u7[+�03'C'C-B.�'YA�]*r%-BK8pY£/¤b:<2M)@+C-ug%-803N*78-B'e),-8KBpC¢w:<2M),+�-m+�-8:<Z3+�)b;US%)@+C-RHq03A�2@2@:<03'
SAC'�7B),:W;L'vp`03'C?�¥�:W2qK6-8.<0U),-B?�)@;l),+�-w=u:W?�),+�;3S>)@+C-xHq03A�2@2@:<03'a26+�03gP-3Ojt\+�-cSAC'C79),:W;L'aÄx{�£ ~
K6-8gCK6-82@-B'e),2R)@+C-I'�AC]*rP-8Ku;3S`78;LAC'e)@2R:W'�7[+�03'C'C-B.�£ÅS;LK/),+C-�)@+C-8;LK6-B)@:<7�0U.�nC)@)@:<'CZ�SAC'�7B),:W;L'vO
t\+C-Dr�037[N�ZLK6;LAC'C? SAC'�7B),:W;L'}),+C0U)d=J-wA�2@-�:<2d0xÆ�0U)IgC.<0U),-803A r%-9S;LK@- ),+C-�gP-�03Nl;3Sh+C-8:WZL+e)

¦8§9p�0*Æ�0U)mgC.<0U),-803Az0US�),-BKu)@+C-Ig%-803Nj;3S5+C-8:WZL+e)m¦[¨�p�03'C?l0w.W:<'C-d7B;L'C'C-B7B)@:<'CZD),+C-�)(=J;xgC.<0U),-803AC2BO
Â



  

Cs
 
137

  

0

  

100

  

200

  

300

  

400

  

500

  

C
o
u
n
t
s

  

520

  

560

  

600

  

640

  

680

  

720

  

Channel Number

Ç



t\+C-RgC.10�),-�0UAcrP-BS;LK6-\),+C-Rg%-803N�26)@;LgC2/0�)J7[+C03'C'C-B.�£/¤vÈ Ç ¥5p�03'�?c),+�-RgC.<0U),-803Ac0US�),-BKh)@+C-RgP-�0UN
24)[03K4),2m0U)u7[+�03'�'C-8.�£/¤5· Ç ¥MOhÉY;w)@+C-I.<:<'�-d26),03K6)@2R0�)u7[+�03'C'C-B.	'YA�]*r%-BKm£/¤JÈ Ç ¥�=u:o),+s+C-8:WZL+e)
¦8§9p�03'�?l-B'C?C2R0U)u7[+�03'C'�-8.	'�AC]*rP-8Km£/¤`· Ç ¥�=u:W)@+z+�-8:<Z3+�)m¦[¨�O
Êz$TË���Ì���Í*�T�9�x�\���c�����	�e������Î����	�Y�
t\+C-m�LrP-826)bnC)@��),;I),+C-u?�0U),0�:<2i?C-9),-8K6]c:W'C-8?wreV*yU03K6VY:W'CZ�),+C-G¡dg�03K,0U]c-9),-8K62b:<'�),+C-\nC)6),:W'CZ

SAC'�7B),:W;L'lÏD{ � ~m26;j),+�0�)RÏw{ � ~R78;3]c-B2d032d7B.<;L26- )@;x),+C-f?�0U)[0x032GgP;L2@26:<rC.W-3Odk�0U),+�-8]c0U),:W7�03.W.WV
)@+C:<2\:W2u03787B;L]cg�.<:<26+C-8?sreV�?C-9n�'C:W'CZx0�7[+C:Ð�(26�YAC03K@-�SAC'C79),:W;L'vpCÑ ¨ p�032/S;L.W.<;�=u28©

Ñ ¨ « ¯�Ò�¯eÓÔ
¯�Ò�¯LÕ

{ ª {�£ ~`È|Öq×eØ	{�£ ~Ù ÖI×eØ�{�£ ~ ~ ¨ { Ç ~

=u+C-BK@-�Öq×eØ	{�£ ~x:<2j),+�- -9�Tg%-BK@:W]c-B'�),03.GyU03.WAC-�S;LKj)@+C- '�AC]*rP-8Ks;3Sq78;LA�'�)@2s:<'�7[+�03'�'C-8.q£DO
t\+C-z26),0U),:W26)@:<7�0U./AC'C7B-8K6),03:<'e)(V|;US�Öq×eØ	{�£ ~�:W2 Ù ÖI×eØ�{�£ ~�SK6;L]�;3ACKw03'�03.oVT26:<2�;3SG26),0U),:W26),:W7�03.
AC'�78-8K4)[03:W'e)(VLObt\+�AC2\),+C-�AC'�78-8K4)[03:W'e)(V�2@��A�03K6-8?z:<2�Ú6A�26)mÖq×eØ	{�£ ~9pC=u+C:W7[+z:W2>),+�-�?C-8'C;3]c:W'�0U),;3K
:W'Û)@+C-�SK@037B)@:<;L'Û03rP;�yL-UOÝÜ�;LKz0�g�03K4),:W78AC.<03Kj7[+�03'�'C-8. £wpw{ ª {!£f~GÈÞÖI×eØ�{�£ ~@~�:<2fÚ6AC24)l)@+C-?C:oß�-BK@-B'C78-*rP-B)(=J-8-B' ),+C-qnC)@)@:<'CZwSAC'C7B)@:<;L'}03'C?�)@+C-f?�0�)[0�Odà�'�-f2@��A�0UK@-82d)@+C:<2R?C:Wß%-8K6-8'C7B-3pP),;
]c03N3-G:W)Jg%;L26:W)@:WyL-UpT)@+C-8'�?C:oyY:<?C-B2/reVx),+�-dAC'C7B-8K6),03:<'e)(Vx2@��A�03K6-8?vObt\+C-�7[+C:Ð�(26�YAC03K@-GSA�'C7B)@:<;L'j:W2
Ú6AC24)\),+C-I26AC]á;3S�),+C-�26AC]á;3S�),+�-�2@��A�03K6-82m;3S`)@+C-�?C:oß�-BK@-8'�78-Ir%-9)(=>-B-8'z),+C-�nC)6),:<'�Z*SAC'C7B)@:<;L'�p
ª {�£ ~9p�03'C?s),+C-I?�0U),0�?C:WyY:<?�-8?sreVj),+C-I-BK@K@;3K/SK@;L]�03'l:W'C:W)@:103.�7[+�0U'C'C-8.�£>â�)@;x0*n�'�0U.v7[+�03'C'�-8.£\ãLOMt\+�-R26]x03.W.<-BKM),+C-uyU03.<AC-u;3S%),+C-mÑ ¨ SAC'�7B),:W;L'vpe),+�-RrP-B)6),-8Ki)@+C-R7BACK6y3-dÄ�{!£f~5nC)@2h)@+C-m?�0U)[0TO
t\+C-qSAC'C7B)@:<;L' ª {�£ ~/03'C?�+�-8'C7B-fÑ ¨ 7B;L'e)[03:W'}¡Dg�03K,0U]c-9),-8K628©>¢vp�£/¤�p�¥MpP¦8§9p�03'C?�¦[¨�O/t\+C-�LrP-824)InC),�s:<2I?C-9),-BK@]w:<'C-B?�reV n�'�?C:<'CZ�yU03.WAC-82dS;LKd)@+C-826-j¡�g�03K@03]w-B),-BK@2d=u+C:W7[+a]c03N3-�Ñ ¨ 032

26]x03.W.�032hg%;L262@:WrC.<-UO5_�+C-8'c),+C-mSAC'C7B)@:<;L'cÑ ¨ :<2h]w:<'C:W]c:WX8-8?�p3),+C-R78ACK4yL- ª {�£ ~5=u:<.W.�r%-R032>7B.<;L26-)@;f),+C-G?�0U)[0 032/gP;L2@26:<rC.W-3OMt\+�:<2>)@-87[+C'C:W��AC-d:<2J7�03.W.<-B?x7[+C:Ð�(2@��A�0UK@-d]w:<'C:W]c:WX�0U)@:<;L'�pL03'C?�:W2>AC26-8?
:W'z]c03'eV�0UK@-�0U2m;US5?�0�)[0D03'�03.oVY2@:<2BO
&('�)@+C-s.103rP;LK@0U),;LK4VLph0�78;L]wgCA�)@-8KDgCK@;3ZLK,03]ä=u:<.<.J?C;�03.<.>)@+C-z7�03.W78AC.<0U),:W;L'C2fS;LKDAC2BO�_�-

=u:W.<.	;L'C.oV�'C-B-8? ),;x2@-B)q0c78ACK62@-8KdS;3KR),+�-�:<'C:o),:10U.�7[+�03'C'C-B.i£>âb03'�?}n�'�03.`7[+�03'C'C-B.i£\ã*S;LKR)@+C-
HI03AC262@:10U'sn�)�OM_�-I=u:W.<.%K@-BS-BK\),;�),+C-IK@03'CZL-I;3S`7[+�03'C'�-8.<2urP-B)(=J-8-B' £>â�03'C?lãf032/)@+C-�=u:<'C?�;#=
S;LKM)@+C-\nC)�O5t\+C-u:<'C24),K@A�7B),;3Kb=u:W.<.T?C-82678K@:Wr%-m+C;�=�)@+C-ugCK@;3ZLK,03]å=>;3K@N�28Oit\+C-mAC26-8KvÚ6AC26)hgCK6-82@26-82
)@+C-x0UgCgCK@;3gCK@:<0U),-wN3-9VT2Bpb03'C?�),+C-cgCK@;LZ3K,03]�yU03K6:<-82I),+�-j¡sg�03K,0U]c-9),-8K62 A�2@:<'�Z}0lZ3K@:<?�2@-803K@7[+
)@;ln�'C?�y30U.<AC-B2q)@+�0U)*]c03NU-w)@+C-xÑ ¨ SAC'�7B),:W;L'�0U2f2@]c03.W.b032fgP;L2@26:<rC.W-3Ost\+C-cAC2@-BKmÚ6AC26)fN3-B-8gC2
gCK6-8262@:<'�Zw)@+C-q03A�),;3]x0U)@:<7R2@-�0UK@7[+�NU-BVsAC'e)@:<.v),+�-qÑ ¨ SAC'C79),:<;3'z24),;Lg�2m?�-878K6-�0326:<'CZ�O
QR;�=æ26]x0U.<.i2@+�;LAC.<?�Ñ ¨ rP-�çÞ&µ)f:W2qrP-824) )@;�?C:oyY:<?C-DÑ ¨ reV ),+�-x'�AC]*rP-8Kq;3S/?C0U)[0sg%;3:<'e),2BO

t\+C:W2�'�AC]*rP-8K�:<2GK@-BS-BK@K6-8?�),;s032d)@+C-�7[+C:o�µ2@��A�03K6-�g%-BK�?�0U),0sgP;L:W'�)8p�03'C?})@-8.W.<2dAC2�+�;#=Å]x0U'�V
24)[03'C?C03K@? ?C-9yY:10U)@:<;L'C2f{!;3'}),+C-�0�y3-8K,0UZL-�~m)@+C-fnC)G:<2G0�=>0�V�SK6;L]è-�037[+�?�0U),0xgP;L:<'e)�ORt\+C-*7[+C:Ð�
26�YAC03K@-cg%-BK ?�0�)[0lgP;L:W'�)8p`Ñ ¨9é8ê p`26+C;LAC.W?arP-x.W-82@2I),+C03' Ç OìëzS;3Kf03'a03787B-8g�),03rC.W-wnC)8Os&(?C-�03.W.WV

í



Ñ ¨�é8ê 26+C;LAC.W?lrP-Ir%-9)(=>-B-8'�ÂLOìëD03'C?�ÂLOî¡TObt\+C- 7B;L]wgCA�),-BKugCK@;LZ3K,03]ï=u:<.<.�gCK@:W'�)u)@+C-IÑ ¨[é8ê ),;
.W-B)>)@+C-dAC26-8K\N�'C;�=Û),+C-���A�03.W:W)(Vw;3S	),+�-GnC)�Oit\+�-�AC2@-BK@2\]c03:<'x),032@Nw:<2J),;*26ACgCgC.oVx),+�-d7[+�03'C'�-8.
=u:W'C?C;�=ÞS;LKR)@+C-fnC)8p�£>âi03'�?�£\ãLOGÏh;LA�=>03'e)�),;jrP-*2@A�K@-f)@+�0U)dV3;LA :<'C7B.<AC?�-f-8'�;LACZL+ ;3Si)@+C-
gC+�;3),;LgP-�0UNf03'�?*Æ�0U)ir�0U7[NYZ3K@;LAC'�?vp�rCA�)i'C;U)M),;Y;d]*AC7[+D-��T)@K,03'�-8;LAC2br�0U7[NYZ3K@;LAC'�?w:W'*7[+C;Y;L2@:W'CZ
)@+C-*=u:<'C?�;#=åS;LKG)@+C-*nC)8O Ïh;LACKGnC'�03.MK6-82@A�.W),2�26+C;LAC.W?�'C;3)�rP-*),;Y;�2@-B'C2@:o),:Wy3-l{!+C;LgP-BSA�.<.WV�~\),;
)@+C-I7[+C;L:<7B-I;3S57[+C03'C'C-B.	=u:W'C?C;�=IO
t/=J;cg�0UK,03]w-B)@-8K@2/SK6;L]ð),+C-dnC)\=u:W.<.%r%-�;3S�:W'�)@-8K6-826)\)@;DAC28©i),+�-�g%-803Nx7B-8'e),-BKR£/¤m03'�?s)@+C-

03K6-�0�piñ piAC'C?C-BKf),+�-�g%-803N�O t\+C-s03787BACK,0U7BVa=u+�:<7[+|=>-x7�03'E-9�Y)@K,0379)*),+C-B2@-jSK6;L]ò)@+C-j?�0�)[0
?C-Bg%-B'C?z;L's;LACKuN�'C;�=u.<-8?�ZL-q03r%;3A�)\),+C-�26+�03gP-I;3S`)@+C-Ig%-803N�03'�?zrC037[N�ZLK@;LA�'C?vOJÜ�;3K6),A�'�0U),-B.WV
)@+C-*gP-�03N�2�03K6- y3-8K6V�78.W;L2@-q),;�0�HI03AC262@:<03'�SAC'C79),:W;L'vp%03'C?}),+�-*r�037[N�ZLK6;LAC'C? :W2R=J-8.<.�g�03K@03]��
-9),-8K6:<XB-8?}reVs),+C-q]w;T?C-B.�03r%;�y3-3OmFR-��T)R=>-f?C:<2678AC262G+C;�=ó),;c7�03.W78AC.<0U),-�)@+C-fK6-82@;3.<A�)@:<;L'z;3S5)@+C-
?C-9),-B7B),;3K8p�03'C?z+C;�=�)@;D7�03.W:<rCK@0U),-G)@+C-I-8'C-BK@Z3Vs267�03.W-3O
���e���Yô3��$��cõx�T�B$%
!���#�!$P�
t\+C-bK@-B2@;L.WA�),:W;L'�;3ST0\?C-B)@-879),;LK	:<2v0u]w-�0U2@ACK6-i;3SY+C;�=�'�03K6K@;�=�),+C-bgP-�03N�2�03K@-UO � 7B;L]w]c;L'�.WV

AC26-8?�]w-�0326ACK@-�:W2G),+C-��L�/AC.<.	ö÷:<?�)@+�0U)IÊ�0U.WShøÞ0��T:<]*A�]c�Cp%Ü`_ÛQGk�Ov&µ)I:<2iÚ6AC26)�)@+C-*=u:<?T),+
;3Su)@+C-jgC+C;U),;LgP-�03Na0U)*=u+C:W7[+|),+C-xyU03.WAC-82*03K@- Â � Ç ),+C-�]c0��T:<]fAC]ùy30U.<AC-UO�ú�-9)D£/¤Dr%-x)@+C-
7[+�0U'C'C-8.�'YA�]*r%-BK>;3S�)@+C-d7B-8'e),-BK\;3Sv),+�-dgC+C;3)@;LgP-�03N�pT=u+�-8K@-d)@+C-d]c0��T:<]*A�]æ+C-8:WZL+e)/:<2/¢vObú	-9)
£\û}rP-G),+�-�7[+�03'C'C-B.�'�AC]*rP-8K/ZLK6-�0U)@-8K/)@+�03's£/¤\=u+C-8K6-d),+C-�7B;LAC'e),2u0UK@-q¢ é Ç Oiú�-9)m£  r%-G)@+C-7[+�0U'C'C-8.�'�AC]fr%-BKi.<-8262M),+�0U'D£/¤b=u+�-8K@-\)@+C-\78;LA�'�)@2b03K@-m¢ é Ç O5t\+�AC28pY£\ûGÈc£  :<25)@+C-/=u:<?T),+�;3S)@+C-dgC+C;U),;LgP-�03Nw=u+C-8K6-d),+C-�7B;LAC'e),2u0UK@-�Â � Ç ),+C-�]c0��T:<]*A�]�y30U.<AC-UOit\+C-IÜ`_ÛQdk�:W2>?C-9n�'C-8?
032\S;L.W.<;�=u28©

ü ýóþ ÿ « £\û�ÈE£ £/¤ ×	Â�ëLë�� { í ~
àd'C-d7803's2@7803'�),+CK6;LACZL+j)@+C-�7[+�03'C'�-8.<2u0U'C?sAC2@-d)@+C-I03rP;#y3-dS;LK@]fAC.10IS;LK>),+�-IÜ`_ÛQdk�OCQR;�=/�
-9yL-8KBpv0wr%-9)@),-BKm=>0�Vz:<2u),;xA�2@-f;3ACKRK6-826AC.W)@2mSK6;L]è0jHI03AC262@:10U'�Ñ ¨ nC)R),;D),+C- g%-803N�O � +�03'C'C-B.
'�AC]*rP-8Km£\û 2,0�),:<24n�-82\)@+C-I-8��A�0U)@:<;L'v©

¢
Ç «^¢�¬U�®°¯��CT¯L±(²o¶(³µ´8¶ {���~

ÉT;3.WyY:<'CZ*)@+C:<2\-B��A�0U),:W;L'�S;LKm£\û ZL:Wy3-828©
£\ûz«�£/¤`·�¥�� ��¿ Ç {�¡L~

ÉT:W]c:W.103K6:<.oVLpL;L'�-q;3r�)[03:W'C2/S;LKu£ 
£  «�£/¤hÈ�¥ � ��¿ Ç {
	e~

�



�m2@:<'�ZD)@+C-�S;LK@]fAC.10fS;LK/)@+C-qÜ`_ÛQdk�pC=>-I+�0�yL-
ü ýÞþ}ÿ « Ç � ��¿ Ç ¥£/¤ {�L~

�m2@:<'�ZaHI03AC262@:<03'�7BACK6y3-lnC)6),:W'CZ�;L'C-s7�03'�;Lr�),03:<'�03'�037B78ACK@0U),-syU03.<AC-jS;3KD)@+C-zÜ`_ÛQdk reV
AC26:<'CZ�)@+C:<2/S;LK6]*AC.<0�O
���	���#����� ��
!�!"��#���#�$P��$����v$P
!�����vôe�!�%�#�!
�
���#�$P�|�s�e���Yô3��$����
� 2m?C:W2@78A�2@2@-B?}:<'�)@+C- .<0326)u26-879),:<;3'vp�),+C-q7[+�03'C'�-8.	'�AC]*rP-8Km;3S5)@+C-IgC+C;3)@;Lg%-803N�:<2m03g�gCK@;����

:W]x0U)@-8.oV�gCK@;LgP;LK4),:<;3'�03.b),;}),+�-�-8'C-BK@Z3Va;3Su),+C-�Ze0U]c]c0�{;LK��R�µK,0�V�~ g�03K4),:W78.<-UO�t\+C-�2@7803.<:W'CZ
S!0379),;LK�:W2d78;3'�)@K@;L.W.<-B? r�V )@+C-D03]wgC.<:on�-8KRZe03:W'vO*&µSh=>-w03262@AC]w-w03'�-9��037B)q.W:<'C-803KdK@-B.10U)@:<;L'�2@+C:Wg
rP-B)(=J-8-B'�7[+�03'�'C-8.	'�AC]*rP-8Km03'C?z-8'�-8K@ZUVLp�=>-I+�0�y3-3©

Öå«�¸�£ {
�e~
=u+C-BK@-���:<2i),+C-m-8'�-8K@ZUVc;US�),+�-RZe0U]c]c0I03'C?j£^:W2i),+C-m7[+�03'C'�-8.�'�AC]fr%-BKJ;3S%),+C-m78-B'e),-8KJ;3S�)@+C-
gC+�;3),;LgP-�0UNPO5t\+C-u78;L'C24)[03'e)>¸ :W2J0�267�03.W:<'CZdS!0379),;LKM=u:o),+DAC'C:o),2b;3S%-8'C-BK@Z3V � {7[+�03'C'�-8.�'�AC]*rP-8K[~�O
t�;c?�-B),-BK@]w:<'C-�)@+C- 267�03.W:<'CZ�S!0379),;LKm0�pC=J-q'C-8-B? 0w26;LACK678-I),+�0U)mgCK6;T?�AC78-B2d0DZe03]w]x0*g�0UK6),:W78.W-
=u:o),+E0�N�'C;�=u'�-8'C-BK@Z3V3O�t\+C-B'Er�Va]c-8032@A�K@:<'�Z�),+C-�7[+C03'C'C-B.\'YA�]*r%-BK*;3Su),+�:<2fZL03]c]c0�p5=J-
7803'j?C-9),-8K6]c:W'C-R)@+C-G7B;L'C24)[03'e)u¸�Ohàd'C78-G¸�:<2>N�'C;�=u'vpT),+C-R-8'C-BK@Z3Vc;3S�03'j�3AC'CN�'C;�=u'C��Ze03]w]c0
7803'}rP- ?C-9),-BK@]w:<'C-B?�SK@;L]á)@+C-f7[+C03'C'C-B.5'�AC]*rP-8KR;3Si),+C- gC+C;3)@;LgP-�03N�p%£wp%03'C?�)@+C-f-B��A�0U),:W;L'
03rP;�yL-UO
&('ag�K,0379),:<7B-3p�;L'C-wAC2@AC03.<.oV AC2@-B2f]w;LK@-�)@+�03'a;3'C-c24)[03'�?�03K@?�2@;LA�K@78-DS;LK�),+�-c-B'C-8K6Z3V�7�03.Ð�

:WrCK,0U)@:<;L' ;US/),+C-w?C-9),-879),;LKBO�t\+C-w7[+�03'C'C-B.>'�AC]*rP-8K62 ;US>),+�K@-8-c;LK�S;LACKqZe03]w]x0jgC03K6)@:<78.W-82I;3S
N�'C;�=u'�-8'C-BK@Z3V 03K@-*]w-�0U2@ACK6-8?vOqt\+C-8'�0j�LrP-824)�nC),��.W:<'C-Up%),+�K@;LACZ3+}),+C-B2@-D�L26),03'C?�0UK@?C��?�0�)[0
gP;L:<'e)@28p�:<2\A�2@-8?�032m0w7803.<:WrCK,0�),:<;3'j.<:W'C-3Obt\+C-I7�0U.<:<r�K,0U)@:<;L'�.W:<'C-d]w:<Z3+�)u'�;3)mg�032@2\)@+CK@;LA�ZL+z)@+C-
;LK6:<ZL:W'vpY2@:<'�78-�),+C-I?C-9),-B7B),;3KR24VT24),-B]Ý]c:WZL+e)\+�0�yL- 03'z;3ß�26-B)8O

�R26:<'CZ�HI03AC2@26:103'�78A�K6yL-DnC)6),:<'�ZCp	;L'C-D:<2q03rC.W-�),;s]c-8032@A�K@-D),+C-D7[+�03'�'C-8.h'�AC]*rP-8Kq;3SJ)@+C-
7B-8'e),-BK ;3Sh),+�-wg�+C;3),;3g%-803N�p5£/¤�p�y3-8K6V�0U7878A�K,0U)@-8.WV3O��R2@:W'CZz;LACK�Â�ë Ç �s7[+C03'C'C-B.h?�-B),-B7B)@;LK 24VY24�
)@-8]zp	FG03&[p	£/¤I7�0U'�rP-D]c-8032@ACK6-8?�),;�=u:W)@+C:<'�ëTO Ç 7[+�03'C'�-8.i'�AC]*rP-8K628OD_�:W),+})@+C:<2q037B78ACK@037BV3p
?C-9yY:10U)@:<;L'C2ISK@;3] )@+C-x26:<]wgC.<-w.<:W'C-�0UKqK6-8.<0U),:W;L'arP-B)(=J-8-B'��Þ03'�? � 7�03'�rP-x;3rC2@-BK6yL-B?vO�àd'C-
7B;LAC.<? 7[+�;L2@-w0j��A�03?CK@0U),:W7fnC)6),:<'�ZjSAC'C7B)@:<;L'�©dÖ «�¸Y£�·�¦�£ ¨ ·�¹f;3K�0j+C:<Z3+C-8Kd;3K@?C-BK�g%;L.oVe�
'C;3]c:<03.inC)�O�QR;�=J-By3-8K8pb),+�-jZe03:W'�;3Su),+C-j03]cg�.<:WnC-8K@2qAC26-8?E:<'�)@+C-j.10Ur%;LK@0U),;3K6V�7�0U'�y30UK6V�:<'
)@:<]w-3O � S�)@-8KG)@ACK@'�:<'CZ�;L'})@+C-D03]wgC.<:on�-8KR03'C?�gP;�=>-BK�2@ACgCg�.WVLp�;3'C-*2@+�;LAC.<?}=>03:o)�Â�ëj]w:<'�A�),-B2
S;LKJ2@;fS;3KJ),+�-G-8.W-879),K@;3'C:<7B2>),; �3=/0UK@]ïACgC�COit\+C-G?CK@:oS�)>:W'�03]wgC.<:on�-8KbZe03:W'x:W2>;3S�)@-8'jK6-8.10�),-8?c),;
)@+C-f��A�03.W:W)(Vs;3S5),+C-f03]cg�.<:WnC-8K � g%;�=J-8Ku2@ACg�gC.WVz26VY24),-8]zOu_�:W),+l;LACKm.<-B2@2G-��Tg%-B'C2@:oyL-D03]wgC.<:on�-8K
24VT24),-B]c2Bp�)@+C-c?�K@:WS�)d:<'�03]wgC.<:on�-8KdZL03:<'�:<2�:W]cgP;LK4)[03'e)dS;LKI0U7878A�K,0U)@-c-B'C-8K6Z3V�?C-B)@-8K6]c:W'�0U),:W;L'vO
�m2@:<'�Z�HI03AC262@:<03'�78ACK4yL-cn�)@),:W'CZCp�;L'�-w7803'�;LrC2@-BK6y3-c),+�-w7B-8'e),-BK ;USJ)@+C-DgC+C;3)@;Lg%-803N�2 ?�K@:WS�)d:<'

¡



)@:<]w-3O5t\+�-�?CK@:oS�)/7�0U'zrP-�032>+C:<ZL+s0U2/;L'C-d7[+C03'C'C-B.�'YA�]*r%-BK/:<' í ëf]c:W'�A�),-B28OM_�:W)@+j;LACK>]c;LK6-
-���gP-8'�2@:Wy3-f0U]cgC.W:Wn�-BK@2BpT),+�-q?�K@:WS�)u:W2\]c:W'C:<]c03.P03'C?z?C;Y-82u'C;3)ug�.10�Vs0�rC:<ZDK6;L.<-UO
&µ)�:W2f;LACK -9�TgP-8K@:W-8'C7B-j),+�0�)*),+C-xr%-B26)D03g�gCK@;e0U7[+Û{S;LKq),+C-j]w;L24)�037B78ACK@037BV�~f:<2q),;}A�2@-s0

.W:<'C-803K5nC)6),:<'�ZqS;LK6]æ03'C?D),; 03?�Ú6A�26)hS;LKM),+C-m?CK6:WS�)b:<'D),+�-R0U]cgC.W:Wn�-BKiZe03:W'vO`t�;f7B;L]wg%-B'C2,0U)@-\S;LK
03]wgC.W:Wn�-BK�?CK@:oS�)�p	;L'C-w7�03'aAC2@-D),+C-c7�03.W:<rCK@0U),-B?�2@;LACK678-B2*r%-9S;LK@-c03'C?a0US�),-BKf0s]w-�0326ACK@-B]c-B'�)8O
�JVf)[03N�:<'�ZI03'w03gCgCK6;LgCK@:<0U),-u0�y3-8K,0UZL-u;3S%)@+C-\78-B'e),-8Kh;3SP),+C-\7803.<:WrCK,0�),:<;3'*gC+C;3)@;LgP-�03N�28p�;L'�-\7�03'
:W]cgCK6;�yL-d),+�- 0U7878A�K,0379Vs;3S`)@+C-I-8'C-BK@Z3Vj?C-B)@-8K@]w:<'C0U),:W;L'�2@:WZL'C:WnC7�03'e),.oVLO
_�+C-B'�K@AC'�'C:<'CZl0s2@-8K6:<-B2 ;3S>-9�TgP-8K@:W]c-B'e),28p`AC2@AC03.<.oV}),+C-c03]wgC.<:on�-8KGZe03:<'�:<2I26-B)f03'C?a'�;3)

7[+�0U'CZL-8?�O��>-9S;LK@-D0U'�-���gP-8K6:<]w-8'e)�p	;L'�-w'�-8-8?�2q)@;z?�-B),-BK@]w:<'C-�)@+C-D+C:<ZL+�-826)IZL03]c]c0j-8'�-8K@ZUV
)@+�0U)DVL;LA�=u:<.W./]c-8032@A�K@-l03'C?�2@-B)w),+�-lZe0U:<'E2@;�),+�0�)c)@+C:<2D+C:WZL+E-8'C-BK@Z3VEZe0U]c]c0 gCK@;Y?CAC7B-82
0jgC+�;3),;LgP-�0UN�0U)�0j7[+�03'C'C-B.M'�AC]*rP-8K�'C-803KG)@+C-�K@:WZL+e)d;3Sb),+�-�2@78K6-8-B'vOfÜ�;LKG-9��03]wgC.<-Up�:<' ;3ACK
-���gP-8K6:<]w-8'e),2�=J-JA�2@A�03.W.WVR]c-8032@A�K@-bZe03]w]x0U2�=u:W)@+q-B'C-8K6ZL:<-B2`A�gI)@; Â�¡3ëLë���-��fO�&µS�=J-J0UK@-bAC2@:W'CZ
0�Â�ë Ç �z7[+�03'C'C-B.>24VT24),-B]lpM=J-c=>03'e)*),+�-x+C:WZL+C-824)*Ze0U]c]c032�),;lr%-x0U)*7[+�0U'C'C-8.J'�AC]*rP-8Kf2@0�V
 ¡Uë�O>t\+C:W2GK6-82@A�.W),2m:<'l0c7803.<:WrCK,0�),:<;3'�78;L'C24)[03'e)R;3SiK6;LACZL+C.oV Â#¡3ë3ë �  ¡3ëw«�ÂLO!	��I-"� � {7[+�03'C'�-8.
'�AC]*rP-8K,~9O�Ü�;3Kq)@+C-xrP-824)D03787BACK,0U7BV�:<'�0l2@-8K6:<-B2f;3Su-���gP-8K6:<]w-8'e),2BpM;L'C-c=>;LA�.<?�.W:<N3-D),;l+�0�yL-
)@+C-�gC+C;3)@;LgP-�03N�2�;3Si)@+C-�:<26;3),;LgP-82GAC'C?C-BK�:<'eyL-B26),:WZe0U)@:<;L'}26g�03' ),+�-*=u+C;L.<-fK,03'CZ3-*;3Sh7[+�03'C'�-8.
'�AC]*rP-8K628O

	


