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v UwtVFxF�4yF:Q+zk7:9V{oWX9|DN7R9Vl1}~WX9K7:9|U�B:ZVaP9VW�c�B�AHYCW�LdG$F:QT�bBEm v F�]|LCt�;�7:4XBEY�Z v G�l|9VBEG:Z�3P]VYHLCAh7:46W87
ACBEBEc�BEYwn*]V9VYgmf=rBElV]_=r7:]
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Û tVB,35]�LhF�AHB�D�AHB�YCYHW6c:B<j³F�9|lVW6LCWXF�9K7R4+ÜbBELhBEACF�YH{:BElK7:YHLCWXUEW6LdGÞÝÑ35u¸jkÜ*ß*UE487:YHY�F:Q³M�FxlVB�46Y�Z_W69oLCACFxlV]VUEB�l
à G$S�9VD�46B�Ý ��á�â�Ò ß�ZVtV7:Y à BEU�F�M�B
7�U�F�AHB�JK7:AHLbF:Q�BEMNJVW6ACW6U�7:4@ãK9K7:9VUEB:=)äd9VlVBEB�l_Z\UEF�MNJ|4XBELCB�U�W�Lw7RLCWXF�9VY
F:Q+3*u¸jkÜå7:ACBfLhFxFN9o]VM�B�AHF�]VY�LhFN4XWXYgL²ÝÑYHB�Bæz«F�4X46B�ACYH4XB�c±BEL�=¸7:4�=�Ý ��á�á�Ò ß«QçF�AP7:9èB�é�U�B�464XBE9oL5ACB�c�W6BEmPß�=
Û tVBEYCBæJK7RACYCW6MNF:9VWXF�]|Y¸MNFxlVB�46Y¸tK7�c�B à BEB�9�YH]VU�UEB�YCYgQç]V4TW69èU�7:J|Lh]|ACWX9|D�LCtVB
c:F�487ÏLhWX46W6LdGNU�46]VYHLCB�ACW69VD�YCF
JVAHBEcR7:4XBE9OL~W69�ãK9K7:9VUEW87:4OlV7RLw7|=~ê~BEACW6F�lVY�F:Q�tVW6D�tNÝÑ4XF�mPßqc�F:487RLCWX4XW�LdGP7:ACB27:]|LCF�UEF�ACAHB�4X7RLhBEl²7R9Vl�7¸cR7:ACW6BELdG
F:Q�35u¸jkÜëM�F�l|B�4XY2tK7�c�B à B�BE9<lVB�c�B�46F�J@B�l$7:9VlÀACBEãV9VB�l±LhF�7:U�UEF�]V9OLkQçF�A«YCF�M�Bb9VF�c�B�4qJ�BEU�]V46W87:AHW6LhW6B�Y
WX9±LCtVWXY¸J@B�AHYCWXYgLhBE9VU�BR=
I B�YHJVW6LCB
LCtVB²QÑ7:U�L�LhtK7RLPJ@B�ACW6F�l|YbFRQ�tVWXD:t�c:F�487RLCWX46W6LdGÀ7:ACB
YCBEACW87R4X46GÀU�F�AHACBE487RLCB�l_ZKLht|B�ACB�7:ACB
FxU�U�7£ì

YCW6F�9VYæW69Êm�tVW6Uwtí71YCW69VD�]V4X7:AC4�GîtVWXD�t�F�A�46F£mïF à YCBEAHcR7RLhW6F�9�QçF�A�7�YCBEACWXBEYæFxU�U�]|ACY�Z)BR=rDV=�71ãK9K7:9VUEW87:4
U�AC7:YCtqZO75M�B�ACD:B�AT7R9V9VF�]V9|U�B�M�B�9OL)7R9VlæYCF5F�9_ZRm�t|WXUwt�lVFxB�Y~9VF:L�7RJVJ�B�7:A~LCF à BkJK7:AgL+FRQKLhtVBbðñ9VF:ACMN7:4�^
lK7RLh7*D�B�9|B�Ah7ÏLhWX9|D�JVACFxU�BEYCYPÝ I ?fê2ß�=:äd9,M�F�YHLTU�7:YHB�Y�ZOLCtVB�AHB�7:ACBkLCF�F5QçB�mÈF:Q\LCtVB�YHBbF:]|Lh46WXB�AHY~LCF�MNFxlVB�4
Lht|B¸JVACFxU�BEYCY�Zx7:9|l�YCF�F�]|LC4XW6B�ACY+F:QKLhtVW6YTYCF:AHL)U�7R9�9VF:L à B¸JVACBElVWXU�LhBEl_= Û F�MNF:LCW6cR7RLCB«m�tK7RL+m³B�tK7�c�B¸W69
M�WX9Vl_ZÏm³B�UEF�9VYCW6lVB�ATLCtVACBEB¸JVACF:MNW69VB�9OLTB�é|7:MNJ|4XB�Y�W69�Lht|B¸3*u¸jkÜÈ46W6LhBEAh7RLC]VACBRò�359VlVBEACYHB�9N7:9Vl�óy]V9Vl
Ý ��á�áOô ß¸m�tVF±MNFxlVBE4�LCtVB,a²= v =qAHWXYH{Oì�QçACBEBæYCtVF:AHLHì�LhBEACM0WX9OLhBEACB�YgL�Ah7ÏLhB:õ�?�4XF:YHLhBE9_Z s 7RDO7:9V9K7ÏLhtK7:9�7:9Vl
u�]V9V{o4XBæÝ ��á�á:ö ß�m�t|FæMNFxlVBE4\LCtVB*a
= v =�AHWXYC{,JVAHB�M�WX]VM�õx7:9VlÀ;ÊB�YgL�7:9Vl±j³tVF$Ý ��á�áO÷ ß+m�tVF�M�F�l|B�4@7
9o]VM à B�A�F:Q�QçF�ACBEWXD�9$B�é|UwtV7:9VD�B
Ah7RLCB�YE=23P4X4qLCtVACBEBfF:Q+LCtVB�YHB²JK7RJ�BEACY�B�YgLhWXMN7RLCB�3*u¸jkÜ�M�F�lVBE4XYkF�c:B�A
Lht|B²BE9oLCWXAHB²YC7:MNJ|4XB:ZKm�W�LhtVF�]�L57R9oG�UEF�9VYCW6lVB�AC7RLhW6F�9$QçF�A�J�F�YHYCW à 4XBfF�]|LC4XW6B�ACYE=³;ÊB
QçFxU�]VYbF�9�LhtVBEYCB²QçF:A
WX464X]VYgLhAC7RLhW�c�B5J|]VACJ@F�YCBEYPF:9V46G:ZVYCW69VU�BfM�F�YHL�JK7RJ�BEACYb7:4XYHF,9VB�D�46B�U�LPF:]|Lh46WXB�AHY�=
359Vl|B�ACYHB�9ø7R9Vl�óy]V9|lÈÝ ��á�áOô ßbB�YHLCWXMN7RLhB,7�?f7:]VYHYCW87R9ÊóyB�c�B�4�ì�S2?�3*u¸jkÜïMNFxlVBE4+QçF�A*Lht|BNa
= v =

ACW6YC{�ìÄQçAHB�B,YCt|F�AHLgìÄLhBEACMùW69oLCB�AHB�YHL²Ah7ÏLhB:=ÀÜPF�m«BEc�BEA�Z+QçAHF�Mú}+W6D�]VACB � Z+7$487:AHD�B�F�]|LC4XW6B�A�U�7R9�B�7RYCWX4�G à B
WXl|B�9OLhW�ãKB�l
U�F�AHACBEYCJ@F�9VlVW69VDbLCFbz³487:Uw{
û�F�9VlK7�GNÝ�i*U�LhF à B�A ��á Z ��á:âOô ß�= Û tVB2YCBEU�F�9|læB�é|7:M�JV4XB�W6YyQçACF�M
M�F�9OLhtV4�G1lK7ÏLw7|Z s 7R9x]V7:AHG ��áO÷�Ò LhF I BEU�BEM à BEA ��á�á�â Zy7:9VlîWXY5YCWXM�WX4X7:A¸LhFè?�4XF�YgLhB�9qZ s 7:DO7:9|9K7RLhtV7:9
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7:9Vlüu�]V9V{o46B�Ý ��á�á�ö ß�= v LhFxUw{ýJVACW6U�B�Yæ7:ACB<M�B�7RYC]VAHB�l à GÊLCtVB v Lh7:9VlK7RAClüþÿê~FxF�ACY ÷���� äd9Vl|B�éü7ÏL
U�46F�YCB³F:Q\LhtVBk4X7:YHL~LhAC7:lVWX9|D*lK7�GæF:Q\B�7:Uwt,MNF:9oLCt,7:9VlæLCtVBkACW6YC{
JVACBEMNW6]VM.WXY+l|BEãK9VBElÀ7RY+LhtVB³MNF�9OLCtV46G
ACB�Lh]VAH9èF:9�LCtVB v þ ê ÷���� äd9VlVB�é�46B�YHYbLCtVBfMNF�9OLCtV46GÀACBELC]VAC9èF�9$LhtVB Û ì à WX4X4 =�}KACF�M"}+WXD�]|ACB Ò Z|m«B
YCBEB�Ldm«F±MÀ7��HF:A5F�]|LC4XW6B�ACYEò³Lht|B,i*UELhF à BEA ��á�â�ô j³Ah7RYCtý7:9Vl1LCtVBæYgLhFxUw{èMN7:AC{RBEL5JV4X]V9|D�B�F:Q)3P]VD�]VYgL
��á�á:â =�i*]VA�ãK9K7R4@B�é|7:MNJ|4XB¸]VYHB�Y«QçF:ACB�W6D�9,B�é�UwtK7:9|D�B5lK7ÏLw7�QçACF�M ;ÊB�YgLk7R9Vl<j³t|F±Ý ��á�áO÷ ßT7:9|lNW6Y2F:9VB
m«B
YgLh]Vl�G<WX9±YHF�M�B�lVBELh7:WX4 =T}+W6D�]VACB ö YCtVF�m�Y¸LhtVB*m«B�BE{o46G$J@B�ACUEB�9OLw7RD�B�UwtK7:9VD:B
W69<LhtVB�46BEc:B�4_F:Q�LCtVB
B�é�UwtK7R9VD�B
Ah7RLCBÀÝ��:a²= v =	����jk7:9V7:lVW87R9\ß2QçACF:Mÿû17:AHUwt ô Z ��áOô:ö LhF v BEJ|LhBEM à B�A Ò�� Z ��á:â�á =+; tVW64XB�9VFRL
J@B�ACtV7:JVY
7:Y�U�46B�7:A�ìdUE]|L
7:Y*Lht|BæãKACYgL
Ldm«F�B�é|7:M�JV4XBEY�ZyF�9VB�U�7:9îWXlVBE9OLhW6Q G�7RLf4XB�7:YHL�
�BEJVWXYHF�l|B�Y�LhtK7ÏL
YCBEB�M LCF à B�F�]�Lh4XW6B�AHYfÝ I BEU�B�M à BEA ��áOô�� ZVû17:ACUwt ��á�â�÷ ZV7:9|l$LCtVB�QÑ7:4X4�7:9Vl�ACB à F:]V9Vl�7RL¸Lht|B�B�9Vl�F:Q
��á�â:â ß�=
äd9�B�7:Uwt�U�7:YCBRZ�LhtVBEACB¸7RJVJ�B�7:ACY~LhF à B³4X7:ACD�B«lVB�JV7:AHLC]VACBEY+QçACF�M�LCtVB5ðr9VF�ACMN7:4 ^ÏJ|ACFxU�B�YHYTD�BE9VB�AC7RLhW69VD

Lht|B¸lK7RLw757:9VlæLht|B�9�7:9,7:JVJV7:ACBE9oL)AHBELC]VAC9æLCF*LhtVW6YTJVACFxU�BEYCYE=+;�Bkm«F�]V46l,7:ACD:]VB³LhtV7RL)7RL+4XB�7RYHL)7RL+LhtVW6Y
QçACBEpo]VB�9VU�GæF:QVlK7RLw7�ZRLht|B«QçBEmüF:]|Lh46WXB�AyF à YCBEAHcR7RLhW6F�9VY+7:ACB«9VF:L~U�F�9V9|B�UELCB�læLCFPLht|B³]V9Vl|B�AC4�GxWX9VDPJVACFxU�BEYCY
D�F�c�BEAC9VW69VDÀM�F�YgL�F:Q+LCtVB²F à YCBEAHcR7RLhW6F�9VYE=kSTc�BE9�WX9$LhtVB
U�7RYCB
F:QTMæ]|46LhW6JV4XB5F�]|Lh46WXBEACY�ZVLCtVB�AHB²l|F�BEYP9VFRL
7:JVJ@B�7RA*LhF à B,7:9OG�F à cxWXF�]VY*m³7�G�LhF±W6lVB�9OLCW6Q G17:9VlîB�YgLhWXMN7RLCB�7:9îF�]|LC4XWXBEA5JVAHF�UEB�YHY�= Û tVB�UEF�9VU�BEAC9
WXYæm�tV7RL,{oWX9VlüF:QPB��B�U�LhY,YC]VUwtÞ487:AHD�B<F�]�Lh4XW6B�AHYætK7�c�B$F�9üB�YgLhW6MÀ7RLCWXF�9 7:9VlüWX9|QçBEACBE9VU�B±QçF�A�35u¸jkÜ
M�F�lVBE4XY¸F à Lw7:W69VB�l±QçACF:M Qç]V4X4qYh7:M�JV4XB�W69|QçF�AHMÀ7RLCWXF�9q=Täd9�LCtVWXY�JK7RJ�BEA�m«B
YCtVF�m�po]VW�LhBflVAh7RMÀ7RLCWXU�7:4X4�G
LhtV7RLNLCtVB�YHB1F�]�Lh4XW6B�AHYN7RACB�tVWXD�tí4XB�c�BEAh7:D�B�F à YHB�Agc:7ÏLhWXF:9VY�Z³m�t|WXUwt¹AHB�YH]V46LNWX9ÞYC] à YgLw7:9OLCW87:4646G à W87:YHB�l
B�YgLhW6MÀ7RLCB�Y+7:9Vl à WX7:YCBElæU�F�c�BEAh7:D:B¸JVACF à 7 à WX46W6LCWXB�YyQçF�A�JVAHB�lVW6UELhW6F�9æW69oLCB�Agc:7R4XY�=�;ÊBkpo]K7:9OLhW�Q G²LCtVBkB��B�U�L
F:Q_LCtVB�YHB à W87RYCB�Y³7:9Vl<J|ACF�J@F�YCB57�ACBE487RLCW6c:B�46GæYCWXM�JV46BPYHF�4X]|LCWXF�9,LhtV7RLkUEF�ACAHB�UELCY à F:Lht<BEYHLCWXMN7RLhW6F�9�7:9Vl
WX9�QçB�ACBE9VU�BR= Û tVB±WXlVB�71WXY²LhF�AHB�JV4X7:U�B<F:]|Lh46WXB�A
F à YHB�Agc:7ÏLhWXF:9VY à G�LCtVB�W6AæU�F�9|lVW6LCWXF�9K7R42B�é�J�BEUELw7ÏLhWXF:9VY
ÝÑF:J|LhW6MÀ7:4@QçF�ACBEU�7:YgLhYhßkm�t|B�9 à ]VWX46lVWX9VD²LhtVBf4XW6{:BE4XWXt|F�FxlNQç]V9|UELhW6F�9_=
;�B*m«F�]V46l$YC]VD�D:B�YHL¸LCtK7RL¸35u¸jkÜ®M�F�lVBE4XY¸7RACB*9VFRL¸lVB�YHWXD�9|B�l±LhF�U�7:J|Lh]|ACB�LhtVB5B�éxLhAHB�M�B
M�F�c�B�ì

M�B�9OLhY2YC]VUwtÀ7:Y2YHLhFxUw{�MN7:AC{RBEL2U�AC7:YCtVBEY³F�A�QçF�AHB�W6D�9�ìdB�é�UwtK7:9VD�B�UEACWXYHB�YE=2i�]�Lh4XW6B�AHY�F:QqLCtVWXY)MN7:D�9VW�Lh]VlVB






WX9ÊãK9K7:9VUEW87:4«lK7RLh7�7:ACB<B�7:YCW646GÊWXlVBE9OLhW6ãK7 à 4XBNB�é�J�F:YHL�= Û tVB±JVAHF�UEB�lV]|ACB<m«B±JVACF�J@F�YHB±WXY�7:46YCF�AHBELgì
ACF:YCJ@B�UELCW6c:B�WX91ãKAHYHL�W6lVB�9OLCW6Q GxWX9VDNF�]|LC4XWXBEACY�LhtVBE9îACB�J|487:UEWX9VD�LhtVBEYCB�F à YHB�Agc:7ÏLhWXF:9VY*WX9èLhtVBæ46WX{RB�4XW6tVFxF�l
Qç]V9VU�LhW6F�9Êm�W�LhtîLhtVBEWXA
B�é�J�BEUELCB�l cR7:4X]|B�Y�Z�U�F:9VlVW6LCWXF�9V7:4�F�9�W69|QçF�AHMÀ7RLCWXF�9�]|JÊLhF�LhtVW6Y
LCWXM�B�J�BEACW6F�l_=
; tVW64XBbF�]VA¸7:J|JVACFO7RUwt±WXY³UEF�9VlVW�LhW6F�9K7:4\F�9<ãKAHYHL¸F à YCBEAHcxWX9VD²LhtVB*lV7RLw7|ZxLhtVB5U�F�9VYHB�po]VBE9VU�BEYPF:QyQÑ7R4XYCBE46G
WXl|B�9OLhW�Q G�W69VD,7:9$F�]|LC4XW6B�A«m�t|B�91W�L¸WXY³9VF:L�WXY¸W69<LhBEACM�YbFRQ~B���U�WXBE9VUEG$46F�YCYkm�t|WXUwt$WXY¸9VBED�4XW6D�W à 4XBbD�W6c:B�9
Lht|BPAC7RLhtVBEA)487:AHD�B¸Yh7:M�JV46BbYHW��EB�Y�=)ÜbF�m³B�c�B�AEZ|BEYHLhW6MÀ7ÏLhWXF:9�F£c:B�A2LhtVB¸Qç]V464KYh7:M�JV4XBRZOWX9,LhtVB�JVAHB�YHB�9VUEB*F:Q
7:9æF:]|Lh46WXB�AEZÏm�W�LhtVF:]|LT7PU�F�AHACB�U�LhW�c�BkM�BELCtVF�l²ACBEYC]V4�LhY+W69 à WX7:YCBElæJK7:AC7:MNB�LhBEA~BEYHLhW6MÀ7ÏLhB�YE=T}KF�A�U�7:YHB�YTW69
m�tVW6Uwt,LCtVB¸ACBEYCB�7:ACUwtVBEA«W6YT]V9VUEB�AgLw7:W69_ZOF�ATm�WXYHtVB�Y�LCF*LhB�YgL�m�tVBELCtVB�A«7*JK7:AgLhW6U�]V4X7:A+F à YCB�AgcR7RLhW6F�9�F�A�YCB�L
F:Q\F à YCB�AgcR7RLhW6F�9VY�7:AHBkF�]|LC4XW6B�ACYEZ:m«B¸YC]VD�D:B�YHL27PACF à ]|YHL à F�F:LCYHLCAh7:J�LCB�YgL à 7:YCBEl,F�9�Lht|B�Ü57:]VYHMÀ7R9�ìÄ;Ê]
LhBEYHLCWX9VD,JVAHWX9VUEWXJV46B:= v W6Mæ]V4X7RLhW6F�9<BEcxW6lVB�9VUEB²YH]VD�D�BEYHLCYbLCtVWXYkLCB�YHLbtK7RYbD:F�Fxl±YCW���BfJVACF:J�BEAHLhW6B�YE=
Û tVBbûèF�9OLCBbjk7:AC46F*B�é�J@B�ACW6MNBE9OL�m³B¸UEF�9VlV]VU�L)YCtVF�m�Y�Lht|B�ACB�7RACBk4X7:ACD�B à W87RYCB�Y+WX9�LCtVB¸JK7:AC7:MNB�LhBEA

B�YgLhW6MÀ7RLCB�Y+7:9Vl�JVAHB�lVW6UELhW6F�9�W69OLhB�AgcR7:4XY�m�tVB�9�F�]�Lh4XW6B�AHY+7:AHBkWXD:9VF�ACBEl_=�35U�UEF�]V9OLhW69VD*QçF�A~F�]|Lh46WXBEACY�]VYCW69VD
U�F:9VlVW6LCWXF�9V7:4qB�é|J@B�U�Lw7RLCWXF�9|YPAHB�YC]|46LhY�W69èBEYHLhW6MÀ7ÏLhB�Y�7R9VlèW69|QçB�AHB�9VUEB�Y�LhtK7ÏL57RACB
7:4XM�F�YgL�7:YbJVACBEU�WXYHB
7:Y
Lht|BÀU�7RYCBÀW69ým�t|WXUwt 9VFèF�]|LC4XWXBEACY
7:AHBNJVAHB�YHB�9OL�=$;�BN7:46YCF1UEF�9VYHWXlVBEA�7:9ÊF�J|LCWXF�9ýJVACW6U�W69VDèB�é|7:MNJ|4XB:Z
m�tVW6Uwt�W64X46]VYHLCAh7RLCB�Y«7æAh7RLCtVB�Ak4X7:ACD:B5J@F:LhBE9oLCW87:4�MNW6YgìÄJVACW6U�WX9|D²F:Q~7:9±F:J|LhW6F�9<WX9ÀU�WXAHU�]VM�YHLh7:9VUEB�Ykm�tVBEACB
F�]|LC4XW6B�ACYk7:ACBfWXD:9VF�ACBEl_=
j³]VACAHB�9OLh4�G�LhtVBEACBN7:ACB�Ldm«F1JVAHF�UEB�lV]|ACB�Y
QçF�A�tK7:9|lV4XW69VD$F�]|Lh46WXBEACY�WX9î35u¸jkÜÖM�FxlVB�46Y�JVACF�J@F�YHB�l

WX9ÈLCtVB�4XW�LhBEAh7RLC]VACBR= v 7:{Ï7RLw7ø7R9Vl ; tVW6LCBüÝ ��á:á�â ß�YgLh]Vl�GÈLhtVB�B�qBEUEL$F:Q
F�]�Lh4XW6B�AHYNQçF�A±7 UE487:YHY±F:Q
U�F:9VlVW6LCWXF�9V7:4�lVW6YCJ@B�ACYHWXF�9
M�F�lVBE4XY�7:9|l�JVAHF�J�F:YCB�LhtVB)Ldm«FRìdYgLw7:D�B«Ü57RMNJ@B�4OBEYHLhW6MÀ7ÏLhF�AHY�7:9Vl²Ldm«FRìÄYHLw7RD�B
v ìÄB�YHLCWXMN7RLhF:ACY)m�tVWXUwt�7:AHB5ACBEYCW6YHLw7R9oL³LhFæLht|B*B��B�U�L¸F:Q�F�]|LC4XW6B�ACYE=�}KAh7:9|YCB�Yk7:9Vl�?�tVW��HYHB�4XY*Ý ��á:á�á ß)7:9Vl
}KAh7:9|YCB�Y57:9Vl1cR7:9 I W��H{ýÝ Ò������ ßklVBEYCW6D�9�7:91W6LhBEAh7RLCW6c:B
YHUwtVB�M�B�LCFÀB�YgLhW6MÀ7RLCB
LCtVB�F:]|Lh46WXB�A�B�qBEUEL5QçF:A
Lht|B$?f35u¸jkÜæÝ � Z � ß
M�F�l|B�4�=è35JVJ|4XWXBEl�AHB�YCB�7:ACUwt|B�ACY,MN7�GýãV9Vl LhtVBÀJVACFxU�BElV]VACBNm³B±F�]�Lh4XW69VB�Mæ]VUwt
B�7RYCWXBEA¸LhF,WXM�JV4XBEMNBE9OL¸7:9Vlè7:JVJ|4XWXU�7 à 46B5LhF�7æm�WXlVBEA�U�487RYCY¸F:Q+3*u¸jkÜ�M�F�lVBE4XYE=
Û tVB�JK7:J@B�ANWXYNF�ACDO7R9VW��EB�l 7:YNQçF�4X46F£m�YE= v BEUELCWXF�9 Ò YHBELCY<]VJ 7�D�BE9VB�AC7:4535u¸jkÜ&M�F�l|B�4P7:9Vl

÷



W6LCYfpx]V7:YCW�ìdMN7Ïé�WXMæ]VM&4XWX{RB�46WXtVFxF�l�BEYHLCWXMN7RLhW6F�9_= v B�U�LhWXF:9 ö l|B�YCUEACW à BEY�F�]VA
JVAHF�J�F:YCB�l�MNB�LhtVFxlýQçF:A
3*ukjkÜ B�YHLCWXMN7RLhW6F�91m�tVBE9ÊF:]|Lh46WXB�AHY*7:AHB�JVACBEYCBE9oL�= v B�U�LhW6F�9�
$YHLh]|lVWXBEY*LhtVBæQçF�AHB�W6D�9�B�é�UwtK7:9|D�B,B�éoì
7:M�JV4XB�FRQT;�BEYHL57:9Vl�j³tVF�Ý ��á�áO÷ ß�= v BEUELCWXF�9 ÷ JVAHF£cxW6lVB�Y5ûèF�9OLhBæjk7:AC46F,BEcxWXlVBE9VU�B�lVB�M�F�9VYgLhAh7ÏLhWX9|D
Lht|B¸B��B�UEL)F:]|Lh46WXB�AHYTtK7�c�B�F�9æLCtVB¸B�YgLhW6MÀ7RLCWXF�9�7:9Vl,WX9�QçB�ACBE9VU�B¸FRQ�35u¸jkÜÈM�F�lVBE4XY�7R9VlæLhtVB�7RU�U�]|Ah7:U�G
F:Q³F�]VA
JVACF�J@F�YHB�l�BEYHLCWXMN7RLhW6F�9�JVACFxU�BElV]VAHB:= v BEUELhW6F�9 � lVW6YCU�]|YCYCBEY�35u¸jkÜÖF:J|LhW6F�9ÊJ|ACWXUEWX9VD$W69ýLCtVB
JVAHB�YCBE9VU�B²F:Q~F�]|Lh46WXBEACY¸7:9|l v BEUELCWXF�9 ô U�F�9VUE4X]Vl|B�Y�=

� Õ ! � �Ù�&�"! # -&×Ù��� �~Ô � �±�~# ( �Þ� -&ØÙÕ��ø�~�>�
# -&×Ù���

;ÊB�ãKAHYHL²YCB�L�]VJ�7$c:B�AgGÊD:B�9VBEAh7:4�35u¸jkÜÖM�FxlVB�4Tm�tVW6Uwt�BE9VU�F�M�JK7:YHYCBEY�M�F�YHL
B�M�JVW6ACWXU�7:4TYHJ�BEU�W6ã�ì
U�7ÏLhWXF:9VY5W691LhtVB²ãK9K7:9VUEW87:4�4XW�LhBEAh7RLC]VACBR=*óyBEL�����Z �"! ��#%$&$%$&#(' à B�7ÀYHB�po]VBE9VU�B,F:Q)YHU�7:4X7:A5AC7:9VlVF�M
cR7:ACWX7 à 46B�Y�Z*)�+��¸ò,��!.-0/2143 ��#%$%$%$�# -�5 à B,7±ACB�7:4XW6Yh7RLCWXF�9qZ_7:9Vl768�9!ÿÝ:+;�=<�> # +��=<@? #&$%$%$�# +;AB<DCFEG>gß
lVBE9VF:LhBkLCtVB¸JVAHB�lVB�LhB�AHMNW69VB�læcR7:AHW87 à 4XB�YE=�;ÊB�7:YHYC]VM�B³LhtV7RLH+��@W6Y+D�F�c�BEAC9VBEl à G�YCF�M�Bk3*ukjkÜÈMNFxlVB�4
QçF�AkLCtVBfB�9OLhW6ACBfYh7:M�JV46B:=+; tVBE9�7:9$F�]�Lh4XW6B�AkFxU�UE]VACYbWX9|YHLhB�7:l$F:Q~F à YCBEAHcxWX9|DI+;�dZ�+KJ� W6Y¸F à YCBEAHc:B�l_=
Û tVBæUEF�9VlVW�LhWXF:9K7:4yM�B�7:9 Ý:L �Ñß�7:9Vlèc:7RACW87R9VU�BfQç]V9VU�LhWXF:9øÝ�MN� ß�7:AHB"�HF�W69OLh46G<JK7:Ah7RMNB�LhB�AHW��EB�l à G17

ãK9VW�LhB�lVW6MNBE9VYCW6F�9K7:4@c�BEUELhF:A�Oøò
)�L ��Ý�6P� # O_ß³ò@O�QSRT5 Ý � ß

);MN�HÝ:6P� # O_ß³ò@O�QSRT5 Ý Ò ß

m�tVBEACBUR W6Yk7æUEF�MNJV7:UEL³YC] à YHBELbF:QWVYX*LhtK7ÏL¸tK7:Yk9|F�9VB�M�J|LdGÀWX9OLhBEACWXF:A�Z�7:9Vl4L �~7:9|lZMN�~7:ACB*{o9VF�m�9
U�F:9oLCWX9o]VF�]|Y«Qç]V9VU�LhW6F�9VY2F:Q[68��7:9Vl4O$LCtK7RL³7:ACBbLdm�WXU�BbU�F:9oLCWX9o]VF�]|YC46G�lVW\qBEACBE9oLCW87 à 4XB�F�9NLCtVB5W69OLhB�AHWXF�A

�



F:QYRÿQçF�A�7:464]68�³=
}K]VAHLCtVB�AEZ³LhtVB�ãKACYgLNLdm«F UEF�9VlVW�LhWXF:9K7:4kM�F�M�B�9OLhYN7:ACB�U�F:ACACBEUELC46GüYCJ@B�UEW6ãKBEl_= }KF�A�YCF�M�BTO ^7Q_ 1,�`R

a Ýb+��dc 6H�çße!0L �gÝ�6P� # OG^�ß
f Ýb+��dc 6P� ßH!gMN�HÝ�6P� # OG^�ß # �Y! ��#�Òh#&$%$%$

m�W6LCt +;�i!jL �HÝ�6P� # OG^�ßi3lk ^� MImn� Ý:68� # OG^�ß Ý ö ß

a Ýbk ^� co6P� ßH! �
a Ýpk ^ n� co6P� ßY! �

}+W69K7:4X4�G�ZoLhtVBfUEF�9VlVW�LhWXF:9K7:4�cR7:AHW87:9|U�B�Yh7ÏLhWXYgãKB�YEò

�rq MN�HÝ�68� # Oqß qs' QçF�A�7R4X4iO�QSR $
aP9|lVB�A*LCtVB,7 à F£c:B,U�F�9Vl|W6LhW6F�9VY5QçF:A5LhtVB�35u¸jkÜ M�F�lVBE4T7:9|lîLCtVBæLhBEUwtV9VW6U�7:4�7RYCYC]|MNJ|LCWXF�9|Y�WX9�35Jxì
J@B�9VlVW�éø3 F:QPz³F:4X4XBEACYH4XBEcÊ7:9|lü;ÊFxF�4XlVAHWXlVD:B�Ý ��á�áOÒ ß*ìf9K7:M�B�4�G�UEF�9VlVW�LhWXF:9VYæ3�= � ÝÑW6WXW ßPìÀÝ c�W8ß�ZTLCtVB
po]K7:YHW�ìdMN7Ïé�WXM�]VMù4XW6{:B�46WXtVFxFxlýBEYHLCWXMN7RLhF�A
WXY²D�B�9|B�Ah7R4X46GîUEF�9VYHWXYHLCB�9OL�QçF�AUO ^�=üÝ v B�B±z«F�4X46B�ACYH4XB�cý7:9Vl
;ÊF�F�46lVACW6lVD�BÈÝ ��á�á�Ò ß�=ñß ÜPF�m«BEc�BEA�Z�m«B�7:{RB�AýU�F�9Vl|W6LhW6F�9VYî7:AHBøYC]K��UEWXB�9OLîQçF�A�LCtVBÞ?f35u¸jkÜæÝ � Z � ß
7:9Vlüäg?�3*u¸jkÜ�Ý � Z � ß�M�F�l|B�4XYEZ�YCBEB1óyB�B$7R9VlíÜ57:9VYHB�9 Ý ��á:á 
oß�7:9|lÞóy]VM�YClV7:WX9VBýÝ ��á�á�� ß�=ø[*]K7RYCW�ì
MN7Ïé�WXMæ]VMÿ46WX{:BE4XW6tVF�Fxl�B�YHLCWXMN7RLhW6F�91tV7:Y à BEU�F�M�B�LCtVB�YHLh7:9VlK7:AHl�B�YgLhWXMN7RLCWXF�9èMNB�LhtVFxl�QçF�A*35u¸jkÜ

ô



M�F�lVBE4XYE=�359VlVBEACYHB�9Þ7:9Vlüóy]V9VlëÝ ��á�áOô ßfJ_= öO÷�� ACBEMÀ7RAC{oY�7:AHB<WX9Vl|WXU�7ÏLhW6c:BÀF:QbUE]VACAHB�9OL,JVAh7RUELhW6U�BRõt W69 4XW6D�tOL�F:Q¸LCtVB<po]K7:YHW�ìÄMÀ7Ïé�W6Mæ]VM 46WX{:BE4XW6tVF�FxlýACB�YH]V46LCYæF:Qbz³F:4X4XBEACYH4XBEcý7R9Vl ;�FxF�46lVACW6lVD�BèÝ ��á:áOÒ ß�Z
m«B�7:AHB�MNF:ACB�U�F:M�QçF�AgLw7 à 4XB5m�W�Lht±LhtVBfW69|QçB�AHB�9VUEBfQçAHF�M LCtVB²?
7R]VYCYHW87:9±c�BEACYHWXF�9_Z\7R46Lht|F�]VD�t±Lht|B�ACBfW6Y
U�46B�7:A�B�c�W6lVB�9|U�B�FRQ+tVB�7�cxG$Lh7:WX46Y¸WX9$LhtVBfU�F:9VlVW6LCWXF�9V7:4_lVW6YHLhAHW à ]�LhWXF:9VY�=2äd9VlVBEB�l_Z@W6Q�LhtVBUuP�wv,x@y%1,�P/z�|{
7:YHYC]VM�J|LhW6F�9$WXYkW69Oc:7R4XWXlqZxLCtVBfMÀ7Ïé�W6Mæ]VMÖ4XWX{RB�46WXtVFxF�lNB�YgLhWXMN7RLCF�AkWXY³9VF,4XF�9VD:B�A¸U�F:9VYCW6YHLhBE9OL�ZVm�tVW64XB*W�L
ACB�Lw7:W69VY
U�F�9VYHWXYgLhB�9|UEG ]|9VlVB�A
LhtVBN9VF�AHMÀ7:46W6LdG�7:YCYH]VMNJ�LhWXF:9_Z+B�c�B�9üW69ÊU�7:YCB<FRQ¸MNW6YCYHJ�BEU�W6ãVU�7RLCWXF�9ýF:Q
Lht|B
UEF�9VlVW�LhW6F�9K7:4�lVB�9VYHW6LdG±QçF�A}k��d=�~
}KF�A¸F à YHB�AHcR7RLCWXF�9Z��ZVLCtVBfpx]V7:YCW�ìdU�F:9VlVW6LCWXF�9V7:4q46F�DRìd46WX{RB�4XW6tVFxF�lèÝ 7RJK7:AHL¸QçAHF�M 7�U�F:9VYHLh7:9OL�ßkWXY

� �HÝ�O�õd+�� # 6P� ßH!�/ �Ò �:�F� coMN�gÝ:68� # OqßFc�/ Ý:+��,/�L ��Ý�68� # O_ßHß ?
Ò MN�

Û tVBæpo]K7:YHW�ìÄMÀ7Ïé�W6Mæ]VM 46WX{RB�4XW6tVFxF�l±BEYHLhW6MÀ7ÏLhF�A4�OÊW6YbF à Lw7:W69VB�l à G1MN7Ïé�WXM�W��EWX9VD�LCtVB�po]K7RYCW�4XF�DRì
4XW6{:BE4XWXt|F�FxlNQç]V9|UELhW6F�9

� A+Ý�O_ßY! A��\�G> � �HÝ�O_ß Ý:
Oß
;�B«J�F:YHLh]|487RLCB³7Pc:B�AgG�YHWXM�JV4XB)F�]|LC4XW6B�A�JVACFxU�BEYCYE=�óyBELP� à B2LhtVB«JVACF à 7 à W64XW6LdG5F:Q@7:9²F�]|Lh46WXBEA�m�t|WXUwt

WXY�7RYCYC]|MNBEl$LCF à B�W69VlVB�J@B�9|lVB�9OLbF:Q�LhtVBfJVAHF�UEB�YCY�D�BE9VB�AC7RLhW69VD����d= Û tVWXY¸W6Y¸7�{:BEG�7RYCYC]|MNJ|LCWXF�9 à ]|L
YCBEB�M�Y�lVBEQçBE9VYCW à 4XB�D�W�c�BE9fLCtVB)487:Uw{PF:Q�7¸U�F�9V9|B�UELCWXF�9 à BELdm«B�BE9æF�]|LC4XWXBEACYq7:9VlfLhtVB�F:LCtVB�AyF à YCBEAHcR7RLhW6F�9VYE=
I B�9|F:LhB�+@���b�� 7:Y¸LCtVB�c:7R4X]VB�F à YCB�Agc�BEl1m�W6LCt�J|ACF à 7 à WX46W6LdGNYHLhAH]VUELC]VACBRò

+ ���b�� ! ���� ��� +�� m�W6LCt$JVACF à 7 à WX46W6LdG � /��+KJ� m�W6LCt$JVACF à 7 à WX46W6LdGr�
Û tVW6YbYHWXM�JV4XB�YgLhAH]VUELC]VACB²Yh7�GxYbLCtK7RL�m�tVWX46B�LhtVB�cR7:ACWX7 à 46B�+��~WXYb7:46m³7�GxYPlVB�LhBEACM�WX9VBEl à G±Lht|B²35u¸jkÜ
M�F�lVBE4*Ý ö ßfLCtVB�AHB$7:ACBNF�UEU�7:YHWXF�9|Y�QçF�A²m�t|WXUwt m«B±F à YCBEAHc:B$7�U�F�9OLw7RMNW69K7RLhBEl F�A²F�]|Lh46WXBEA
cR7:46]VB�+hJ�
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m�tVF�YHB<MN7:D�9VW�Lh]VlVB�7:9|l�QçACBEpx]|B�9VU�G WXY²lVBELCB�AHMNW69VB�lÊWX9�YHF�M�BÀ]V9V{o9VF�m�9 à ]�LæWX9|lVB�J@B�9Vl|B�9OLæm³7�G:=
; tVW64XB²m«B,U�F�]|4Xl�WX91JVACW69VU�W6JV4XB à ]VWX46l�YCF:MNBæLCWXM�B�lVBEJ�BE9VlVB�9|U�B�WX91LCtVB�F�]|LC4XWXBEA5JVAHF�UEB�YHY�ZyLhtVB�B�M�ì
JVW6ACWXU�7:4qB�cxWXlVBE9VU�B
YC]VD:D�B�YgLhY�LhtK7RL¸LCtVWXY�W6Y¸]V9V9VBEU�B�YHYh7:AgG�=

� ���èÕ �~# �ÚÕÚ��-&Ô �ÙÔ × Õ �.�èÕ �~Ô � �~Ô Õ ! � ( �ù�.���
�.Ô �"� -�� - Ø�Õ�� �~�>���

Û tVB$7:J|JVACFO7RUwtüm«B±JVAHF�J�F:YCB±WXY à 7:YCBElüF�9üJVACB�ìdWXl|B�9OLhW�ãKU�7RLCWXF�9ÊF:QbF�]|LC4XWXBEACY²JVACW6F�A�LhF1B�YHLCWXMN7RLhW6F�9_=
Û tVBbWXlVBE9OLhW6ãVU�7RLCWXF�9,F:QqF�]|Lh46WXBEACY�WX9,ãK9K7R9VU�WX7:4VLhW6MNB¸YHB�ACW6B�Y2WXY)F:Q LCB�9À9|F:L2lVW���U�]|46L)lV]VB�LhF
LhtVB�JV] à 4XW6U
WX9�QçF�ACMN7RLhW6F�9 7:YHYCFxU�WX7RLhBElëm�W6LCtëB�éxLhACBEMNBýMN7:AC{RBEL�BEc:B�9OLhYE= ÜbF�m³B�c�B�AEZfYCF�M�BELCWXM�B�Y$F�9VBîMN7�G à B
]V9VUEB�AgLw7:W69<F:Q_LCtVB*WXM�JK7:U�L2F:QyJK7:AgLhW6U�]V4X7:A)F à YCBEAHcR7RLCWXF�9VY«YCF�m«B*YH]VD�D�BEYHL�7 à FxF:LhYgLhAh7RJNLhBEYHL³YHLw7ÏLhWXYgLhW6U
LhF�7:YHYCW6YHLbWX9$WXl|B�9OLhW�ãK9VD,tVWXD:tV46GNWX9K�V]VB�9OLhWX7:4_F à YCB�AgcR7RLhW6F�9VY�=
i*9VU�B�LCtVB�F:]|Lh46WXB�AHY57RACB�W6lVB�9OLCW6ãKBEl_Z@LCtVB�po]K7RYCW�ìÄMÀ7£é|W6Mæ]VM"46WX{RB�4XW6tVFxF�l±Qç]V9VU�LhW6F�91U�7:9 à B�MN7Ïéoì

WXM�W��EB�l_Z à ]|L*B�ACAHF�A5LCB�ACM�YPLCtK7RLf7RACBæ7;qBEUELhBEl à G1F�]|LC4XWXBEACYP7:ACB�ACB�J|487:UEB�l�m�W6LCt1Lht|B�WXAPB�é�J@B�UELh7RLhW6F�9
U�F:9VlVW6LCWXF�9V7:4TF�9ÊWX9|QçF�AHMÀ7ÏLhWXF:9�]VJÊLCFèLCtVBNJ@B�AHWXFxl à BEQçF:ACB�LhtVBNF�]|LC4XWXBEA�F�UEU�]VAHACBEl_= Û to]VY�Z+W6Q³LCtVB�AHB
WXYæ7:9øF�]|LC4XWXBEAæ7RL�LCWXM�BI� JæLht|B�9lv���¡�!¢+;��¡£/jL ��¡�Ý�68��¡ # Oqß�WXYæAHB�JV4X7:U�BElüm�W�Lht��EB�ACFý7:9|l�v ?� ¡ m�W6LCtMN� ¡ Ý�68� ¡ # O_ß*ZVYHWX9VUEB

a�¤ v�� ¡ co6P� ¡¦¥ ! � Ý ÷ ß

7:9Vl

a4¤ v ?� ¡ co68� ¡§¥ !gMN� ¡ Ý�6P� ¡ # Oqß Ý � ß
}KF�A�B�é|7:M�JV4XBRZ�LhtVB�?�3*u¸jkÜ�Ý � Z � ß�M�F�l|B�4�ZYMN��!©¨W^}3g¨H> v��=<�>Y3g¨W?(MN�=<�>�Z)m«F�]V4Xlü46B�7:l LCtVB

á



U�F:9VlVW6LCWXF�9V7:4¸c:7RACW87R9VU�B17RLI� J£3 � LhF à Bª¨W^£3ÖÝ�¨8>N3«¨[?�ß MN��¡±m�tVBE9 U�F�9|lVW6LCWXF�9K7R4bB�é�J�BEUELw7ÏLhWXF:9VY
7:AHB�BEMNJ|4XF�G�BElÊLhF�lVB�7:4�m�W6LhtîLht|BNF�]�Lh4XW6B�AEZ_Lhto]VY�MN7:W69oLh7:WX9|WX9VDÀLCtVB�U�F�9Vl|W6LhW6F�9K7:4�cR7:ACWX7:9VU�B,W69ýLCtVB
4XF:DRìd46WX{:BE4XW6tVF�FxlN7RLb7:9�7:JVJVAHF�JVAHW87RLCB�4XBEc:B�4 =
; tVWX46BfF�]VAb7:JVJVAHFO7:UwtèWXY�U�F�9|lVW6LCWXF�9K7R4_F�9$ãKACYgL5F à YCB�AgcxWX9VD,LhtVB
lK7RLh7N7R9Vl1MN7:{oWX9VD,YHF�MNBflVBEU�W�ì

YCW6F�9VY57 à F:]|LPLCtVB�B�é�WXYHLCB�9VUEBæF:Q)F�]�Lh4XW6B�AHY�õ\W6LPYCtVF:]V4Xl à B�{RB�J|L*WX91M�WX9|l_ZKLhtVB²F�9V46G$UEF�9VYHB�po]VB�9|U�B,F:Q
M�WXYgìÄWXlVBE9OLhW6Q GxW69VD*7:9�F�]|LC4XW6B�A+m�tVBE9ÀW�L�WXY)7:U�Lh]K7R4X46G�JK7:AgL)F:Q�LCtVB�9VF�AHMÀ7:4 I ?
ê�Z�WXY)7:9�B���UEWXB�9|UEG,4XF:YCY�=
i*9 LhtVB±FRLhtVBEAætK7:9VlqZ)QÑ7RWX4X]|ACB,LhF�ACBEMNF�c:B$7:9øF�]|LC4XWXBEA²AHB�YH]V46LCY�WX9 à WX7:YCBEløJK7:AC7:MNB�LhBEAæB�YgLhWXMN7RLCB�Y�=
}+W69K7:4X4�G�Z�F�9|B�MN7�G à B$LCB�M�J|LhBElíLCF�7RU�U�F:]V9OLNQçF�A�F:]|Lh46WXB�AHY à Gü]VYCW69VDîlV]VM�M�G cR7:ACWX7 à 46B�Y�WX9øLCtVB
U�F:9VlVW6LCWXF�9V7:4KMNB�7:9_ZxtVF�m³B�c�BEA�ZVLht|WXYk7RJVJVACF�7:Uwt<4XB�7:lVY2LhF�W69K7:UEU�]VAC7RLhBPMNFxlVB�46WX9VDfF:QyLCtVB5UEF�9VlVW�LhW6F�9K7:4
cR7:ACWX7:9VUEBNm�tVW6Uwt U�7:9øAHB�YH]V46L�WX9�YH] à YgLw7:9OLhWX7:4³W69K7:UEU�]VAC7:U�W6B�Y�W69ÊQçF�AHB�U�7:YHLCWX9VDVZ+B�YCJ@B�UEW87:4646G�m�tVBE9í7:9
F�]|LC4XW6B�A¸FxU�U�]|ACACY�LhF�m³7:ACl|YPLht|B²BE9Vl1F:Q~LhtVBfLhW6MNB�YHB�AHWXB�YE=¸}KF�AkLht|Bæ?�3*u¸jkÜ�Ý � Z � ß¸U�7:YHB:ZKLht|B²UEF�9VlVW�ì
LhW6F�9K7:4ocR7:ACWX7:9VUEB¸7RL8� J 3 � W6YH¨W^¬3¨[?®MN� ¡ m�tVB�9�7*lV]VM�M�G
cR7:ACWX7 à 4XB«WXYTBEMNJ|4XF�G�BEl_Z�Lhto]VY�lVBEJVACBEYCYHWX9VD
Lht|BfcR7:AHW87:9|U�B*LhF�7:9�WX9V7:JVJVAHF�JVACWX7RLhB54XBEc:B�4 =
;�BN9VF�mïlVWXYHU�]VYHY�7èAHF à ]VYgL�LCB�YHL²QçF�A
F�]|Lh46WXBEACY à 7:YHB�løF�9�7è9VF�9xìdJK7:AC7:M�BELhAHWXU à F�F:LCYHLCAh7:JýLhB�YgL

QçF�A�YHW6Lh]V7RLhW6F�9VY*W69�m�tVWXUwtýF�9VB�W6Y�]V9VU�BEAHLh7:WX9ý7:Y�LhF±m�tVB�LhtVBEA
7$JV7:AHLCWXU�]|487:APF à YCBEAHcR7RLCWXF�9îF�A�YHBEL
F:Q
F à YHB�Agc:7ÏLhWXF:9VY¸WXY¸tK7�cxWX9|DÀ7:9$W69K�K]VBE9oLCW87:4qWXM�JK7:UELkF�9$JK7:Ah7RMNB�LhB�A¸BEYHLCWXMN7RLhW6F�9_= Û t|B
LCB�YHLbW6Y¸YCWXM�WX4X7:A
LhF171ÜP7:]VYCMN7:9Ê7:9Vl�;Ê]ÊLCB�YgLæWX9îm�tVW6Uwt�F�9VBNU�F�M�JK7:AHB�Y²7�c:B�UELCF�A�FRQkU�F:9oLCAh7:YgLhY$ÝçYCBEB I 7�cxWXlVYHF�9
7:9Vl1û17:U�e�WX9V9VF:9_Z�Ý ��á�áOÒ ßHß�=
óyBEL4¯OÈ7:9Vls°O à BÀLht|B±JK7:Ah7RMNB�LhB�A�B�YHLCWXMN7RLhBEYæF à Lh7:WX9|B�l�QçAHF�M LCtVB±B�9OLCWXACBÀYh7:M�JV4XB<7:9VløB�YgLhW�ì

MN7RLhBEYNF à Lw7:W69VB�líQçACF�MÙLCtVB1YC7:MNJ|4XB$m�W6LhtÞYC]VYHJ�BEUELCB�l WX9h�K]VB�9OLCW87:4�F à YHB�Agc:7ÏLhWXF:9VYNAHB�JV4X7:U�BEl¹m�W6LCt
F�J|LCWXMN7:4\QçF�ACBEU�7:YgLhY�ACBEYCJ@B�UELCW6c:B�46G:=³óyB�L�±üÝ °Oqß à B�Lht|Bfz³F�4X46B�AHYC4XB�c<7R9Vl�;ÊFxF�4XlVAHWXlVD:B�Ý ��á�áOÒ ß«AHF à ]VYgL
7:YgG�M�J|LCF:LhW6U*c:7RACW87R9VU�B�MN7RLhAHW�éNQçF�A °O~=
Û tVBk9o]V464�tOGxJ�FRLhtVBEYCWXYY²³^TW6Y~LCtK7RL�LhtVBkYH]VYCJ@B�U�LhBEl�W69K�K]VBE9OLhW87R4�F à YCB�AgcR7RLhW6F�9VYT7RACB³9|F:LTW69K�K]VBE9oLCW87:4

7:9VlüLht|B17:4�LhBEAC9K7RLCW6c:B�tOGxJ@F:LhtVBEYCW6Y�²³´ WXY�LCtK7RL,LhtVBEYCBèF à YCBEAHcR7RLCWXF�9VY�7:AHB$WX9K�K]|B�9OLhWX7:4�= Û tVB$LhB�YgL
�F�



YHLh7RLhW6YHLCWXU�WXYEò

�µ !åÝw¯O4/s°O_ß|¶ ¤ ±øÝw°O_ß ¥ <�> Ýw¯O4/2°O_ß Ý ô ß

Û F²B�YgLhWXMN7RLCBkLhtVB à FxF:LCYHLhAC7:J�J�ìÄcR7:46]VB¸F�9VB�Lw7:{RB�Y2LhtVB °O$JV7:Ah7:M�BELCB�A)B�YgLhW6MÀ7RLCB�Y27:46F�9VD�m�W6LCt�LCtVB
B�YgLhW6MÀ7RLCB�l�YgLw7:9VlV7:AClVW���BElýBEMNJ|WXACW6U�7:4�ACBEYCW6lV]K7:46Y�= Û t|B�YCBEY²AHB�YHWXlV]K7R4XY�YCt|F�]V4Xl à B�ACBEYCU�7:4XBElýLCF±tK7�c�B
7æM�B�7:9$F:Q � 7:9Vl�7:9|lè7æcR7:AHW87:9VUEB*F:Q � 7:9Vl±YHtVF�]V46l�B�é�U�4X]|lVB�LhtVB*LCWXM�B5J@B�ACW6F�l|Y³QçF�A³m�tVW6Uwt�LCtVB�AHB
7:AHB±YC]VYHJ�BEUELhBEl¹F�]�Lh4XW6B�AHY�=üi*9VB<LCtVB�9ílVAh7�m�Y�z à FxF:LCYHLhAC7:JüYh7:M�JV46B�YæF:Qbm�tVW6UwtÞB�7:UwtÞW6Y�]VYCBElíLCF
U�F:MNJV]�LhBb7 à FxF:LhYgLhAh7RJ�LCB�YHL«YHLh7RLhW6YHLCWXU µ J· WX9�B�é|7:U�Lh46G�LCtVB�Yh7:M�B�mk7�G�7:Y)LhtVB�AHB�7:4\Yh7RMNJV46Bkmk7RY«]VYHB�l
LhF,UEF�MNJ|]|LhB �µ = Û tVB à F�FRLhYHLCAh7:J$J�ì�cR7:4X]VB�W6Y¸B�YgLhWXMN7RLCB�l à G

�¸ J Ý �µ ßY! �¹ º�· �G>�» Ý µ J·ª¼ �µ ß #
m�tVBEACB » Ý $ ß³W6YkLhtVBfW69VlVWXU�7RLhF:A³Qç]V9VU�LhWXF:9_=
v WX9|U�BÀm«B±B�é|7:M�WX9VB�LhtVB<QçF:ACB�W6D�9�B�é�UwtK7:9VD�B$AC7RLhB<B�é|7:MNJ|4XBNQçAHF�Mú;�BEYHL,7:9|líj³tVFíÝ ��á:áO÷ ß
W69

YCF:MNBPlVBELh7:WX4 ZxW�L³W6Y2m«F�AgLhtOm�tVWX46B*7RL«LhtVW6Y«J@F�W69oL«LhF
LhB�YgLkm�tVB�LhtVBEA³LhtVBPQçF�]VA2F�]|Lh46WXBEACY«7:ACBPWX9K�K]|B�9OLhWX7:4�=
Û tVBfLhBEYHLbYHLh7RLhW6YHLhW6U�F à Lh7:WX9VBEl±QçACF�M 7�YgLw7:9VlV7:ACl�?f35u¸jkÜæÝ � Z � ß³MNFxlVB�4qWXY �F� = â��|� m�W�Lhtè7,JxìÄcR7:4X]|B
F:Q � = ������� Z�QçAHF�M z}!�
 á�á�á = Û tx]|Y«W�LTm³F:]V4XlN7:JVJ@B�7:ATLCtK7RL�LCtVB¸QçF�]VA)F�]|LC4XWXBEACYEZ:m�tVB�9N9VF:L27:UEU�F�]|9oLCB�l
QçF�AEZ:tK7�c�Bk75tVWXD:tV46GfYHWXD�9VW�ãKU�7R9oL~WXM�JK7:U�L+F:9�JK7:AC7:M�BELhBEA+BEYHLhW6MÀ7ÏLhWXF:9<ÝÑ7:Y~m�W64X4 à BkBEcxWXl|B�9OLTW69 v B�U�LhW6F�9
oß�=
?fW�c�BE9¹LhtVB�7:JVJK7:AHB�9OL<F�c:B�AHm�t|B�4XM�WX9|D ACB|�HB�UELCWXF�9ÞF:Q�Lht|B19o]V4X4btOGxJ�F:LCtVB�YHWXY<FRQ�9VF W69K�K]VBE9oLCW87:4

F à YHB�Agc:7ÏLhWXF:9VY�Z~7�9V7RLh]VAC7:4�po]VB�YgLhW6F�9 7 à F�]|LfLCtVB à FxF:LhYgLhAh7RJýLCB�YHL²WXYfW�LhYfYCW���B�JVACF�J@B�AgLhW6B�Y�=N35AHB,m«B
F à YHB�Agc�W69VDf75LhBEYHL�LCtK7RLTF�c:B�AgìÄACB|�HB�UELCY®½ Û F�B�é|7:M�WX9|B³LhtVW6Y+J@F�YCYHW à W64XW�LdG�ZRm«B¸U�F:9VlV]VU�L)7*YCW6MNJV46B¸ûèF:9oLCB
jk7:AH4XF�B�é�J@B�AHWXM�B�9OL¸F�9±LhBEYHL�YHW���BR=2aP9|QçF�AgLh]V9V7RLhBE46G�Z�lV]VB�LhFæLCtVB�tVW6D�t±U�F�M�JV]|Lh7RLhW6F�9K7:4@lVBEMÀ7:9|lVY¸F:Q
Lht|WXY5B�é�J�BEACWXM�B�9OL�Zqm³Bæ7:ACBæ46WXM�W6LCB�l±LhFÀLCtVBæU�7:YCBæm�tVBEACB�LCtVBæYC7:MNJ|4XB�YHW��EBæWXY öO÷�� 7R9Vl�m³B�]|YCB�LCtVB

���



7 à F�c�B²LCB�YgL*QçF�AP7:91F�]�Lh4XW6B�Ab7RLPF à YHB�AHcR7RLCWXF�9 Ò���� =k;ÊBælVF �F����� ACB�J|4XWXU�7RLhW6F�9VYb7:9Vl ö�á�á à FxF:LhYgLhAC7:J
lVAC7�m�Y�QçF�A¸B�7:UwtèAHB�JV46WXU�7RLhW6F�9_=
Û tVB I ?
êüQçF�AkLhtVW6YbûèF�9OLhB²jk7:AH4XF,B�é�J@B�AHWXM�B�9OLbWXY�7:46YCF,7N?f35u¸jkÜæÝ � Z � ß³MNFxlVB�4 ò

+;�]!0vB� �Y! ��#�Òh#%$%$&$�#wö�÷��
Ý�?�3*ukjkÜ*ß ¾ ?� ! �K$�� 3 �h$ Ò v ?�=<�> 3 �h$ ô ¾ ?�=<�> Z¿v ?^ ! � Zh¾ ?^ ! �v�� !j¾W�=k�� k;�~W�=`W�=`l_=TYgLw7:9|lK7:ACl|W���BElÀ�wÁ

m�tVW6UwtëW6Y$QÑ7RWXAC4�GíACB�J|ACB�YHB�9OLw7ÏLhW6c:B�F:Q²MN7:9OGÈãK9K7:9|U�W87R45LhW6MNB�YHB�ACW6B�YE= äd9 Û 7 à 4XB � LhtVBîAHBw�HB�U�LhW6F�9
QçACBEpo]VB�9VUEWXBEYæQçF�A²cR7:AHWXF�]VY²YCW6D�9VW6ãVU�7:9VUEBÀ46BEc�BE4XY�7:ACB<AHB�J@F�AHLCB�l_= Û tVB<ACBEYC]V4�LhY�7RACBÀc:B�AHGÊQÑ7�c�F�]VAC7 à 46B
QçF�A�Lht|WXY à FxF:LhYgLhAC7:JýLCB�YgL�7:YfLhtVBN7:U�Lh]K7:4)AHBw�HB�U�LhW6F�9ÊQçAHB�po]VB�9|U�WXBEYæ7:AHB�c:B�AgGÊUE4XF�YHB�LCFèLCtVBN9|F�MNW69K7:4
YCW6D�9VW�ãKU�7:9|U�B�4XB�c�BE4XY�F:Q�LhtVB�LhBEYHLbF�c�BEAPUEF�9Oc�B�9OLCWXF�9K7R4�YHWXD�9|W6ãKU�7:9VU�B�46BEc:B�4XYE=

ÂNÃ¿Ä*Å:Æ�Ç�ÈÊÉ�Æ�Ë�ÆhÌ�ÍFÎ:Ï,Ð2ÑiÒ�Æ@Ó]Ô[ÆhÐWÌ¬ÎbÆhÕ³Ö�ÏBÒ�ÍF×WÆªØÙÏ]Ï�Í�Õ�ÍFÒ�Ã¿ÚÛÂ9ÆhÕ�ÍrÜIÎpÍ�×sÂ¢Ý�ÞBß�à
v W6D�9VW6ãVU�7:9VUEBfóyBEc�BE4 � = �|� � = �OÒ � = ��ö � = � 
 � = �O÷ � = ��� � = ��ô � = ��â � = ��á � = �
u�Bw�HB�U�LhW6F�9�}\AHB�po]VBE9VUEG � = ����ö � = �OÒ:Ò � = ��ö�ö � = � 
 � � = �O÷ 
 � = ��� 
 � = ����á � = �Oô:á � = ��á�� � = ��á�÷
á - Ø�Õ�� �~�>��� �~Ô �ãâ � !Ù��Ô � � �&�ïÕ � ×&�ÚÕÞ�
äd9ÀLCtVWXY«YCB�U�LhW6F�9Àm«B*lVBEc:B�46F�J±MNF:ACB�Qç]V4X4�G�LhtVBPB�é�UwtK7:9VD:B�Ah7RLCB5B�é|7:M�JV46B:=)i*]VA«B�é�UwtK7:9VD:B�Ah7RLCB5lK7RLh7
Ý��Ra²= v =ä����jk7:9K7:l|W87:9\ß
7:ACB<;ÊB�l|9VB�YHlK7�G�Zk�bBEmæå2F�AC{ý9VFxF�9 à W6løAh7RLCB�Y�Z27:Y�J|] à 4XW6YCtVBEløWX9�LCtVBsç]è�éê é¦ë@é�ì¦í�îiïðé®ñFé�ì(ò�éUóðô@îpî�é�õ�öp÷,ø�; tVBE9ý;ÊB�l|9VB�YHlK7�G�mk7:Y
7<tVF:4XWXlV7�G�m«B�]|YCB�l Û to]VACYHlK7�GîlK7RLh7|=²;ÊB
Lw7R{:B5LCtVB546F�DO7:AHW6Lht|MNW6U¸lVW��B�AHB�9VUEB*F:Q_LCtVB*B�é�UwtK7R9VD�B*AC7RLhB57:9Vl<Lht|B�9<Mæ]|46LhW6JV46G à G �F��� Z|7:Y«WX9À;ÊB�YgL
7:9Vl1j³tVF1Ý ��á:áO÷ ß«YHF�LCtK7RL�Z
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y&�i! �F���úù � 17û �Dü $ u $äý ��þ ÿ¬1]ÿDx _ ÿ¬1îWX9±m«B�BE{<L�Dü $ u $äý ��þ ÿ¬1 ÿ@x _ ÿD1îW69$m«B�BE{<LHì � �
tK7:Y<LCtVB�WX9OLCB�ACJ|ACBELh7RLhW6F�9 F:Q
J@B�ACUEB�9OLw7RD�B�UwtK7:9VD:BýW69ÈLhtVB�46BEc:B�4*F:QfLCtVB7�:a²= v =	����jk7:9V7:lVW87R9_=å3PY
lVB�ãK9VB�lqZVm³B�U�7:9±WX9OLhBEACJVAHBELb}+W6D�]VAHB ö 7:Y³LCtVB�J@B�ACUEB�9OLw7RD�B�UwtK7:9VD:B�F:QyLhtVBÊ�Ra²= v =ä����jk7:9K7:l|W87:9<F�c:B�A
Lht|B*J�BEACW6F�lÀQçAHF�M ô û17:AHUwt ��áOô:ö LCF Ò�� v BEJ|LhBEM à B�A ��á:â�á = Û tVB*QçF:]VA³4X7:ACD�BEYHL³MNF�c�BEMNBE9OLhY¸WX9NLhtVW6Y
LhW6MNBPYCBEACWXBEY¸F�UEU�]VAHACBEl�W69 I B�UEB�M à B�A ��á�ô�� ZKûè7:ACUwt ��á�â�÷ ZV7:9|l<LhtVB*QÑ7:464q7R9Vl$ACB à F�]V9|lè7ÏLkLhtVB�BE9Vl
F:Q ��á�â�â =Täd9NLhtVBPJVACB�c�W6F�]VY«YCB�U�LhW6F�9Àm«B*F à YHB�AHc:B�l<LCtK7RL³LCtVB à FxF:LhYgLhAh7RJNLhBEYHL³F:QyLhtVBH�HF�WX9OL«WX9K�V]VB�9VUEB
F:QTLCtVB�YHBæQçF�]VAbF à YHB�AHcR7RLCWXF�9|YPm³7:Y*tVW6D�tV46G$YHWXD�9|W6ãKU�7:9OL�=5i�9|B�U�7R9�7:4XYHFÀBEMNJV46F�G±LhtVW6Y5Yh7RMNB
LhB�YgLhW69VD
JVAHF�UEB�lV]VAHB5LhF
LhBEYHL³LCtVB5W69VlVW�c�W6lV]K7:4KW69K�K]VBE9VU�B5F:Q�7²JV7:AHLCWXU�]|487:A)F à YHB�Agc:7ÏLhWXF:9_=�}KF�A2B�é|7:M�JV4XBRZ�7
LhB�YgL
F:Q�LhtVB2WX9K�V]VB�9VUEB«FRQ|Lht|B24X7:ACD:B�YHL�B�é|UwtV7:9VD�B«Ah7RLCB2F à YCBEAHcR7RLhW6F�9ÀÝ �|� ì �£Ò ì ô�� ß�JVAHF�l|]VU�BEY+7¸LhBEYHL~YHLw7ÏLhWXYgLhW6U
F:Q ÷ = � 
 Ò m�W6LCt�7
J�ì�cR7:4X]VB³F:Q � = �����OÒ Z�QçACF:M z"!�
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B�YgLhW6MÀ7RLCB�Y�U�7:9Þl|ACF�JülVAC7:MÀ7ÏLhWXU�7:4X4�G�= Û tVB$MNB�7:9üB�YgLhWXMN7RLCB<F�9üLhtVB±UEF�9VYHLh7:9OLÀW69 LhtVB$YH{:B�lV7:YHLCWXU
Qç]V9VU�LhW6F�9NU�7:9NLCACW6JV4XBR= Û tVBPU�FxB���U�W6B�9OL«F�9�LCtVBb487:D�D:B�l�cR7:ACWX7:9VU�B¸QÑ7:464XYEZ�m�tVB�AHB�7:Y2LhtVB�U�FxB���UEWXB�9OL³F�9
Lht|B2YHpo]K7:ACBEl�AHB�YCW6lV]K7:4:U�7:9
WX9VUEACB�7:YCB�m�tVBE9²Lht|B�ACB27:AHB�F�]|LC4XWXBEACYyF:Q�487RACD�BTMN7:D�9|W6Lh]|lVB:=�35Y�W69fLCtVB)U�7:YHB
F:Q@LhtVB�B�é|UwtV7:9VD�BbAh7RLCB�B�é|7:M�JV4XBRZ�LhtVB¸Ldm«F�B��B�U�LhY)lVF
9VF:L)F��YCB�L�Zx4XB�7:lVWX9|D*LhF
7:9,]V9VlVBEACBEYHLhW6MÀ7ÏLhB�F:Q
Lht|BkJ�BEACYHWXYHLCB�9VUEB¸F:Q\c�F�4X7RLhW64XW�LdG�=yäd9,7:lVl|W6LhW6F�9_Z£LhtVBEACB¸W6YT7*487RACD�B2WX9VUEACB�7:YCBkW69�Lht|BkYHLh7:9VlK7:AHl,lVBEcxW87ÏLhWXF:9
7:9Vl�AHF�FRLTM�B�7:9æYHpo]K7:ACBElNBEACAHF�A+F:Q\LCtVBkB�YgLhW6MÀ7RLCB�Y�QçF�A+Lht|BkU�7:YHBkm�tVB�AHB¸F�]|LC4XWXBEACY+7:ACB«9VF:L)7:UEU�F�]|9oLCB�l
QçF�AE=,}\F:A*LhtVBN?�3*u¸jkÜ¸ìgûÙMNFxlVBE4�Z_Lht|B�BEYHLCWXMN7RLhBElýUEF�B���U�WXBE9OL²F:9�¾W�«WX9�Lht|B�UEF�9VlVW�LhW6F�9K7:4~MNB�7:9
lVBEU�ACB�7:YCBEY²m�tVBE9 F�]|LC4XW6B�ACY*7:ACB�JVACBEYCBE9oL�7:9VlÊWXD�9|F�ACBEl_= Û tVBNl|B�U�AHB�7:YHBÀW6Y�487:AHD�B�A*m�tVBE9�Lht|B�ACB�7:AHB
487RACD�BEAPF�]�Lh4XW6B�AHYbFxU�UE]VACAHWX9VDÀ7RLPtVWXD�t|B�APQçAHB�po]VBE9VUEG:=�i*9VBæF:Q+LhtVB²U�F�9VYHB�po]VBE9VU�BEY
FRQTLhtVW6Y5lVF�m�9Om³7:ACl
à WX7:Y5W691LhtVB�B�YHLCWXMN7RLhBEl�3*ukjkÜ�ìgû�UEF�B���U�WXBE9OL*QçACF�M0F�]|LC4XW6B�ACY�LhtV7RLf7:AHB�WXD:9VF�ACBEl�WXYbLhtK7ÏLf7:JVJV46WXBEl
ACBEYCB�7:ACUwtVBEACY*MN7�G$MNW6YHLh7:{:BE9V46G±B�é�U�4X]|lVB²LCtVWXY�LhBEACM"m�tVBE9�YCJ@B�U�W�Q GxWX9VD,LhtVB
U�F:9VlVW6LCWXF�9V7:4yMNB�7:9_=k3PY
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7:9ýWX464X]VYgLhAh7ÏLhWXF:9�F:Q2LhtVW6Y�Z�m³B�lVWXlý7$YCW6MNJV46B�ûèF�9OLhBÀjk7:AH4XF$B�é�J@B�ACW6MNBE9OL
m�W�Lht�ûèFxlVB�4 Ò m�W6LCtýLCtVB
U�FxB���UEWXB�9OL
F�9�Lht|B�35u¸jkÜ�ì�û LCB�AHM ÝAQ�ß5B�po]K7:4TLCF � = Ò ZR-ã! �%� Z]� ! >?|^|^ 7:9Vl -.! �F����� =�;ÊB
F à Lh7:WX9|B�lÊLCtVB<BEYHLhW6MÀ7ÏLhB�lSQ�^`Y²QçF�AfLht|B<U�7:YHBNm�W�Lht F�]�Lh4XW6B�AHY²W6D�9VF�AHB�l 7R9Vlø7:UEU�F�]V9OLCB�l QçF�A à GÊLCtVB
F�J|LCWXMN7:4+J|ACB�l|WXUELCF�A�= Û tVB�B�YHLCWXMN7RLhBElÊl|B�9VYHW6LhW6B�Y²7:ACB,W69Ê}~WXD�]VAHB�
�m�tVW6Uwt�YHtVF�m�Y²LhtV7RLfLhtVBEACB�WXY
7
YC] à YHLh7:9OLhW87R4VLw7:W64VF:Q@LhtVW6Y�lVWXYgLhACW à ]|LCWXF�9æQçF�ATLCtVB�F�]|LC4XWXBEACY�W6D�9VF�AHB�l,U�7:YHB�9VB�7:AY�EB�ACF|= Û tVWXY)W6Y29|F:L�LhAH]VB
QçF�AkLCtVBfF�J|LhW6MÀ7R4qJVAHB�lVW6UELhF:A�=
}+WX9V7:4X4�G�ZKWX9$LhBEACM�Y5F:Q�7:UELC]K7:4�U�F�9Oc�BEACD�BE9VU�BæQçF:AbLCtVB�UEF�MNJ|]|Lw7RLCWXF�9V7:4�7:4XD:F�ACW�LhtVM�Z|m«B�9VF:LCB²LCtVB

U�F:9oc:B�AHD�B�9VUEB�J@B�ACUEB�9OLw7RD�BøÝP7:9,ßælVACF:JVYÀ7RY�LCtVB$MÀ7:D:9VW6LC]VlVB$F:QbLhtVB�F�]|LC4XWXBEA,7:9VlíLhtVB±QçACBEpo]VB�9VU�G
F:Q2LhtVB,F�]�Lh4XW6B�APWX9VUEACB�7RYCB:=�}KF�Af7±ACBE487RLCW6c:B�46GèYCMN7:464+F�]|LC4XW6B�A*FxU�UE]VACAHWX9VD$7RLf46F�måQçAHB�po]VB�9|UEG�Z�m³B,D�B�L
U�F:9oc:B�AHD�B�9VUEB5F�9N7:46MNF�YgL�BEc:B�AgG,ACB�J|4XWXU�7RLhW6F�9_= Û tVB�QÑ7:UEL�LCtK7RL)F�]|LC4XW6B�ACY�U�7:9N7�qBEUEL)Lht|BbUEF�9Oc�BEACD�BE9VU�B
F:Q�LhtVBfBEYHLhW6MÀ7ÏLhWXF:9$7:4XD�F:ACW6LCtVMïWXYkG:BEL57:9VF:LCtVB�A¸AHB�7:YHF�9�m�tOG±LCtVBEG$YHtVF�]V46l�9|F:L à B�W6D�9VF�AHB�l_=
i*]VA¸ûèF:9oLCBfjk7:AH4XFfm³F�AH{Nl|B�M�F�9VYHLCAh7RLCB�Y2LhtVB*YHWXD�9|W6ãKU�7:9OL³B�qBEUELkF:]|Lh46WXB�AHY«U�7:9<tK7�c:B*F�9<35u¸jkÜ

B�YgLhW6MÀ7RLCWXF�9î7R9VlîWX9|QçBEACB�9|U�B:=�ädD�9VF:ACWX9|D±F�]|Lh46WXBEACY*m�tVBE9ÊLht|BEGî7:AHB,JVACBEYCB�9OL²ACBEYC]V4�LhYfWX9îYC] à YHLh7:9OLhW87R4
JK7:AC7:M�BELhBEA à W87:YN7:9VlÞlVWXYgLhF�AgLhB�lÞJVACBElVWXU�LhW6F�9ÞW69OLhB�AgcR7:4XYE= Û tVB1JVAHF�J@F�YCBElÈYCF�46]|LhW6F�9íF:Q�ACBEJV487RU�WX9|D
F�]|LC4XW6B�ACY«WX9ÀLCtVB�4XF:D�4XW6{:BE4XWXt|F�Fxl�Qç]|9VUELCWXF�9<m�W�Lht<Lht|B�WXA«F�J|LCWXMN7:4KQçF�ACBEU�7:YgL�WXY«c:B�AgG$7:U�UE]VAh7ÏLhB:ZV7:4XM�F�YHL
7:Yf7:UEU�]VAC7RLhB�7:Y*LCtVB�U�7RYCB�m�tVB�AHB�LhtVBEACB�7:ACB�9|F�F:]|Lh46WXB�AHY*JVAHB�YCBE9OL�=æ;ÊBæm³F�]|4XlîACBEU�F�M�MNBE9Vl�LhtK7ÏL
m�tVBE9ÀWX9�lVF�] à L2F£c:B�A)LhtVBbWX9h�K]VB�9|U�BbF:Qy7*QçBEmÈF à YCBEAHcR7RLCWXF�9VYEZoW6L)WXY)YC7RQçB�A)LhF�LhAHB�7RL)LCtVB�Mï7:Y2F�]|LC4XW6B�ACY
7:9Vl�]VYHBfLCtVBfF�J|LCWXMN7:4�QçF�AHB�U�7:YHLbJVAHF�UEB�lV]VAHB:=
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3*ukjkÜ0F�J�LhWXF:9øJVACW6U�WX9|DýtV7:Y à BEU�F�M�B�7:9üWXM�J�F�AgLw7:9OL,7RACB�7îF:QPACBEYCB�7RACUwtÈW69íAHB�UEB�9OLNG:B�7:AHY�= Û tVB
MN7��HF�ACW�LdGüF:Q
7:JVJ|4XWXU�7RLhW6F�9VYN7:ACB à 7:YHB�l F�9 YHWXMæ]V4X7RLhW6F�9üMNB�LhtVFxlVYÀm�t|B�ACBî7R9ÈB�YgLhWXMN7RLCB�lÈ35u¸jkÜ
JVAHF�UEB�YCYÀWXYÀYHWXMæ]|487RLCB�líF£c:B�AÀLCtVB146W6QçB$F:Q�LCtVB1F�J�LhWXF:9_= z«F�4X46B�ACYH4XB�cü7:9Vl û�WX{o{:BE4XYCBE9.Ý ��á:á�� ßæãK9Vl
ACBEYC]V4�LhYkLCtK7RL�YC]|D�D�B�YgL¸LhtK7ÏL�U�F�AHACB�U�Lh4�G<M�F�lVBE4XW69VD²LCtVB*c�F�4X7RLhW64XW�LdG,JVACFxU�BEYCY�F:Q�LhtVB�]|9VlVB�AH46GxWX9|DN7RYCYCB�L
MN7�G à B�7:Y«WXM�J�F�AgLw7:9OL³7:Y«LCtVB*UwtVF:WXU�B5F:Q�7:JVJVAHF�é|W6MÀ7ÏLhBbF�J|LhW6F�9NcR7:46]K7RLCWXF�9NMNB�LhtVFxlNm�tVBE9$JVACW6U�WX9|D
4XF:9VD,MÀ7RLC]VACW�LdG<UEF�9OLhAh7RUELhYE=käÄLbWXYb7:46YCF�m³BE4X4�{o9VF�m�9èLCtK7RLblVB�BEJ�ìdF:]|LHìÄF:Q8ìÄLCtVB�ìÄMNF�9|BEG±46F�9VD,MÀ7ÏLh]VAHW6LdG
F�J|LCWXF�9|Y~U�7:9 à B«po]VW�LhB³YHB�9VYHW6LCW6c�B2LhFbLhtVB«]V9VlVBEAC46GxW69VDPc:F�487RLCWX46W6LdG�= Û to]VY+WXD�9VF:ACWX9|DPF�]�Lh4XW6B�AHY�W69�35u¸jkÜ
F�J|LCWXF�91JVACW6U�WX9|D<MÀ7�GètK7�c�B�YHB�ACW6F�]VY�UEF�9VYCBEpo]VB�9VUEB�YfQçF�A*JVAHWXUEWX9VDV=*;ÊB�lVBEMNF�9|YHLhAC7RLhB²LhtVW6Y5m�W6LCtî7:9
B�M�JVW6ACWXU�7:4�QçF:ACB�W6D�9±B�é�UwtK7R9VD�B
Ah7RLCB
F:J|LhW6F�9±JVACW6U�W69VD,B�é|7:M�JV4XBR=
3 J@F�JV]V4X7:A�3*ukjkÜ F�J|LCWXF�9ýJVAHWXU�W69VD�MNB�LhtVFxlÊQçF�464XF�m�YfÜP]|4X427:9Vlý; tVW6LCB�Ý ��á�âOô ß�Z+7R9Vl�W6Y²W6M,ì

JV46B�M�B�9OLhBElÊW69Ê�bF�t_Z�S�9VD�46B�7:9Vlýef7:9VBèÝ ��á:á 
oß�Z�z«F�4X46B�ACYH4XB�c�7:9|l ûèW6{o{:B�46YCBE9 Ý ��á�á�� ß57R9Vl�S�9VD:4XB:Z
ef7:9VBN7:9Vl��PF�tÈÝ ��á�á�ô ß�= Û t|WXY
WXYfLhtVBN7:JVJVAHFO7:Uwt�m«BNQçF:4X4XF�måWX9îLhtVW6Y²B�é|7:MNJ|4XB:= Û tVB<S�]VAHF�J�B�7:9
U�7R4X4iþN�VU �\E�W²7:9Vl$JV]�LYX[�VU �\E�W
U�]VAHACB�9|UEG�F�J|LCWXF�9VY µ J@B�AHWXFxlVY�7:tVB�7:l�7:ACB�cR7:4X]|B�l�7:Y¸QçF�4X46F�m�Y�ò

þN�VU �\E�W ! �Z [�· �G> ¹ u]\· Ý�uG� #_^ #a` ?· # µ ß Ý â ß

X[�VU �\E�W ! �Z [�· �G> ¹ ucb· Ý�uG� #_^ #a` ?· # µ ß Ý á ß

m�tVBEACB ¹ u · Ý $ ß¸AHB�JVAHB�YHB�9OLhYbLhtVBf]VYH]K7:4�z³4X7:Uw{�ì v UwtVF:4XB�Y�F�J�LhWXF:9�J|ACWXUEB*QçF�ACM�]V487�m�tVW6UwtèW6Y�ò
¹ u4\�VU �\E�W ! uG�:y < Ned Wgf Ý�xK>HßP/ ^ y < N WIf Ý�x¬?�ß Ý �F� ß
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¹ ucb�VU �\E�W ! ^ y < N WIf Ý /úx¬?�ßP/luG�:y < Ned WIf Ý /úxK>Cß Ý ��� ß

7:9Vl

xK>Y! � 1TÝ�uG� ýh^ ßi3ëÝPO�/iOIj}3 ` ? ý�Ò ß µ` µ
xD?N! xK>*/ ` µ

þN�VU �\E�W # XW�VU �\E�Wf7:AHB5Lht|B�ÜP]V464�ì�; tVW6LCB5z v U�7:4X4�7:9Vl±J|]|L¸F�J|LCWXF�9ÀJVACW6U�B5QçF�AHB�U�7:YHLCY¸7RLkLCWXM�B£�2]V9OLhW64�LCtVB
MN7RLh]VAHW6LdGflK7ÏLhB:Z¬uG�KWXY�LhtVB«YCJ@F:L�B�é�UwtK7R9VD�BkAC7RLhB*ÝçLht|B³cR7:4X]VB2F:Q\F�9|B³]V9VW�L+FRQKLhtVB³QçF:ACB�W6D�9
U�]VAHACB�9|UEGæW69
lVF�M�B�YgLhW6U¸U�]VAHACB�9|UEG|ß�Z ^ WXYTLCtVBbB�é�B�AHU�WXYHBPJ|ACWXUEB:ZCO*W6Y)LCtVB�tVF�M�B�ACWXYH{�ìÄQçACBEB�Ah7RLCB�7RL)LhWXM�BkL�ZkOlj5WXYTLCtVB
QçF�AHB�WXD:9�AHWXYH{Oì�QçACBEB¸Ah7RLCBP7ÏL�LhWXM�B³L�Z µ W6YTLhtVB¸LhW6MNBkLCF�LhtVB�MN7RLh]VAHW6LdG�lK7RLhBRZ ` ?· !åÝ ��ý µ ßLm Wn �G> ` ?�VU �\E n W6Y
Lht|Bbc:F�487RLCWX46W6LdG²JVACBElVWXU�LhWXF:9N7ÏL«LCWXM�B}�T]V9OLhW64KLhtVBbMÀ7ÏLh]VAHW6LdGælV7RLhBRZxm�tVW6UwtÀW6Y2D:B�9VBEAh7RLCB�l à G�Yh7RMNJV46WX9VD
Ah7R9VlVF�M�46G<QçAHF�M LCtVB�W69�ìdYC7:MNJ|4XB*YgLw7:9VlV7:AClVW���BEl�ACBEYCWXl|]K7:4XYEZKQçF�A¸LhtVB
JK7:AgLhWXUE]V487RAb35u¸jkÜ>MNFxlVB�4 = f
WXYbLhtVB�UE]VMæ]V4X7RLhW�c�B²JVACF à 7 à WX46W6LdG$lVW6YHLCACW à ]|LhW6F�9èQç]V9|UELhW6F�91QçF�A*7ÀYHLh7:9VlK7:AHlî9VF�ACMN7:4�cR7:ACWX7 à 4XBR= Z W6Y
Lht|B
9o]VM à BEAbFRQ+AHB�JV46WXU�7ÏLhWXF:9VY�=
Û F$JVAHF�l|]VU�B,7:9î35u¸jkÜ F�J|LCWXF�9�JVAHWXUEB�LhtK7ÏLfWXY*9VFRLf7��B�UELCB�l à G�F�]|LC4XW6B�ACYEZ_F�9VB�AHB�JV4X7:U�BEY�YC]VY�ì

J@B�UELCB�lÈF:]|Lh46WXB�AHY�m�W6LhtíLhtVBEWXA,F�J|LCWXMN7:4kQçF�AHB�U�7RYHLhYÀ7:9VlÞB�YHLCWXMN7RLhBEY�LCtVB�3*u¸jkÜ0MNFxlVB�4 Z2m�t|WXUwtÈW6Y
Lht|B�9<]VYHB�l<LCF�D�BE9VB�AC7RLhBbLhtVBbc�F�4X7RLhW64XW6LdG�JVACBElVWXU�LhW6F�9À]VYHWX9VD
LhtVBPYHLh7:9VlK7:AHlVW��EB�l<BEMNJ|WXACW6U�7:4KAHB�YHWXlV]K7R4XY�Z
ACBEYCU�7:4XBElÊLhF�tK7�c�BÀ7�M�B�7R9ÊF:Q � 7:9|l�7$c:7RACW87R9VU�B,F:Q � 7:9|l�B�é�UE4X]VlVW69VD$LhWXM�B�J@B�ACW6F�l|YfQçF:Afm�t|WXUwt
Lht|B�ACB
7:AHBfYC]VYHJ�BEUELhBEl�F�]|LC4XW6B�ACYE=
;�Bb7:J|JV4XW6B�l�LhtVBEYCB¸Ldm«F�JVAHF�UEB�lV]VAHB�Y)LhFfJVAHWXU�B¸F:J|LhW6F�9VY�F�9I�:a
= v ����jí]VYHWX9VD�LCtVB¸;�BEYHL«7:9VlÀj³tVF

Ý ��á�áO÷ ß²lV7RLw7îYCB�L�m�W�LhtøLht|B$QçF:]VA�F�]|LC4XWXBEACYE=�;�B$]VYHB�LCtVBè?f35u¸jkÜ"JK7:AC7:M�BELhBEA,B�YHLCWXMN7RLhBEYæLhtK7ÏL
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m«B�ACB�F à Lw7:W69VB�l±W69<YCBEUELCWXF�9Z
V=�3kL³LhtVB Ò�� Lht±F:Q v BEJ|LhBEM à B�A ��á�â:á F�]VAkJ|ACF�éxGÀQçF�A³LCtVB�a v AHWXYH{Oì�QçACBEB
Ah7ÏLhB�m³7:Yæ= �Oô�ô:ö 7:9Vl�F�]|A*JVACF�éxG1QçF:APLht|B,jk7:9K7:l|W87:9�AHWXYH{Oì�QçACBEB�Ah7ÏLhB�m³7:Yæ= �£Ò�Ò =53kL*LhtVW6Y5lK7ÏLhB�LCtVB
YCJ@F:L¸B�é�UwtK7:9VD�B
Ah7ÏLhB5m³7:Y � = â 
 ÷ =2i*]VA«LhWXM�BPLCF�MÀ7ÏLh]VAHW6LdG,QçF�AkF�]|A¸F�J|LhW6F�9VY³7:ACB�9VW69VB*M�F�9OLhtVYEZVW�=`B:=
µ ! ö�á =�35464+F�]|A*F�J|LCWXF�9�J|ACWXUEB�Y�7RACB à 7RYCB�lîF�9 Z ! �F����� ACBEJV4XW6U�7RLCWXF�9VYE= Û tVB�YH]VJ�BEACYHU�ACW6J|LpoUþ
lVBE9VF:LhBEYPF:]|Lh46WXB�A³U�F�AHACB�U�LhBEl_=
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Differenced Weekly U.S. T−Bill Rates, three−month maturity, Jan. 1983 to Oct. 1999

Year

D
iff

er
en

ce
d 

In
te

re
st

 R
at

e

1985 1990 1995 2000

−
1.

0
−

0.
5

0.
0

0.
5

}+WXD:]VACB � ò

Ò:â



Monthly U.S. Risk Premium, 1952:1 to 1998:12
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Differenced Weekly Logged Spot Rate, U.S. $ / Canadian $ , Mar. 1973 to Sep. 1989
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