
���������
	��� � ������� �������� ������������� � ����� ����!�" �#! $%�&�#'�"(� �
)*��!,+

-/.1032547698;:=<?>@03ACB9D=E�BGFC2IHKJKL1M=BG4NF�OP:3QR.12IST2541DVUXW3HKJY2I0[Z\:G]^M?D=E_F`.125a bc:3<d4Nef2IH
-/.�FYJYS LgWGJYBhE_Lg6I654Na141D3iR.10GL�j14NFRQRilk/m@n

oGF`.103AN2IHYApLqOf:Grs4NFC0G4NF7D=8f2IA`B3.�FCt[nc:V<dWG4NJKJY2uACB9D=UgF7:5D3v_FC2I.10#w�:=v_6u.10XJKLg09DxU1LgB30#y/WV2I036I.10
kz0V25j14NFCHY25J{>�L1|}QzL1FYJYB~E�.�FCLg6I2I03.@DVE�B3.�M�476�iR2I6I6�DGQ\E�k/mGn

-R4703032uHfUG:V��A��/2I6I6u2IANW3t3tG>1DGU1F�:5DVUg.1S 47HP8�:V<?47t3e�476I6�DGUX.1S 47HRE�B�WGF`ACB32I6u6�DXb�.1654NFC>��;LgHY0X>�FY4Nj
-R4NM3JN:�L1|
nzM3MV6I2I47t[w\Ap47.10#��B�>@HY2IANHP.103t[O�0Gag2I0G4N4NF`2I0Ga

rsL�L@t3HPizLg654�w/Ap47.103L1a1FC.�MVB32IA/]�03HKJY2IJYWGJY25Lg09D@rsL�L�t3HzifLg6I41DV�#nlk\m@n

E�.���476I6dmx:3-/.7j@2IHNDxmGApL1JKJz��:��/.16I6I.�a14NF7D�E�.�FC2I0(U3:3nzHYB��K2I.10
-z4NMVJN:�L1|�v_2ILg65L1a1>

rsL�L@t3HPizLg654�w/Ap47.103L1a1FC.�MVB32IA/]�03HKJY2IJYWGJY25Lg09D@rsL�L�t3HzifLg6I41DV�#nlk\m@n

8;:=�RFY4Na1L1FC>�<dLgWGagB9D=UX.1S 47Hf��.103032I03a
Qz.�JY2ILg03.16���.�FC2I0G4\o}2IHYB34NFC2547Hfm�4NFYj@2IAp4

QfL1FCJYBG47.1HKJfo}2IHYB34NFC2547Hfm@AN25470VAp4cE_470XJK4NF�D3rsL�L@t3HzifLg6541Dx�#n�k/mGn

E�B3.�FC6547H�Qc:Vo}6I.�a1a
v_FYL�L1��BV.7j1470~Qz.�JY25Lg0V.16?<d.���L1FC.�JKL1FC2I47HND3kfMVJKLg09DVQf��k\m@n

E�B3.�FC6547Hf��:=iz.1030V.1B
o}2IHYBG4NFC2I47H�.103t�w/Ap47.103HRE�.103.1t3.@DVv_47tG|�L1FCt[]�03HKJY2IJYWGJK4\L1|�w\Ap47.10GL1a1FC.�MVB�>1D=-/.�FYJYS LgW3JYB9DVQ\m(E�nRQ

8PL1��4NFYJzER:=�/FYLgST.10
-/.�JY.��#.103.�a147ST470XJ\wR�qAp41DVk\m3�/<}w/v�O_E�Qzr~n�JY6u.10XJY2IA���FYL1a1FC.1S
rsL�L@t3HPizLg654�w/Ap47.103L1a1FC.�MVB32IA/]�03HKJY2IJYWGJY25Lg09D@rsL�L�t3HzifLg6I41DV�#nlk\m@n

��� -z47Ap47Sc��4NF ���1�1�

Z�LqnzM3M�47.�F7�;�P�`�C�� =¡Y¢g£��¥¤V¦X§
O�t325JKL1F7��L1F`25ag2I03.16xJK4p¨@Jz.103t(ApLg6IL1FP©3agWGFY47Hf.�FY4\Lg036I2I034/.�J

B�JKJKM?�«ª1ª�ePePe�¬0VST6�:®t3.�FYJYSTLgWGJYB9:¯47t3W=ª°��WG�V6I2uAN.�JY25Lg03H`ª�4p¨@JK4NFC03.16 M=WG�V6I2IAN.�JY2ILg03H`ª°��kRv�¬{±1±�¬ � ª



���������
	���

8P47.165¬�JY2IS 4TL@Ap47.1032IAq| L1FY47AN.1HYJYH�e_4NFY4�ApLg0VHKJKFCW3ApJK47t .�JcHK47.#Lg0 �R4NL1FYa147H&v�.10G�st3WGF`2I0Ga#m�M3FC2u0Ga��7±1±1±�:�m@B325MG¬
.103t�HYBGL1FY4p¬��=.1HK47t&ApLgS MVWGJY.�JY25Lg0VHde_4NFY4�ApLgS��=2I0G47tcJKLRtG476u25j14NF
tV.12I65>���¬t3.7>c| L1FC47AN.1HKJYH}JKL\HYB325M3��Lg.�FCt\HCAN25470XJY2uHKJYH
|�L1FP2I0XJK4NFCM3FY4NJY2I0Ga�L1�VHK4NFCj°.�JY25Lg0VH_.10Vt�MV6I.103032u0Ga�L1M�4NFC.�JY25Lg0VHN:�-R.�JY.q.1HYHY2IST2u6I.�JK47t�2I03AN6IW3t347tq.1ApLgW3HKJY2uA\-zL1MVMV654NF
ANWGFYFC470XJ�M3FCL1©V654NF�j14765L@AN25JY2547HND�tGFC25|�JK4NF�JKFC.��K47ApJKL1FC2547HND@.103t JY.°¨G.°¬HKM�47AN25©VAPMV6I.10G��JKLg0 L1�VHK4NFCj°.�JY25Lg0VH�| FCLgS .\b/2ItG4NL
��6u.10G��JKLg0 8P47ApL1FCt34NF�HY>�HKJK47S(:�m�4NFYj@2IAp47HTMVFYL�j@2ItG47t 2I03AN6IW3t347t��V.1HY2IA���¬- AN25FCANWV6I.�JY25Lg0,|�L1FY47AN.1HKJYHNDz| L1FC47AN.1HKJ
M�LgHY25JY25Lg0VH�L1|�tGFC2I| JK4NFCH7DgtG>14P.103t��NL�L1MV6I.10G��JKLg09DX.103t&JYB34f.1tGj147ApJY25j14f.1t��KW3HYJYS 470XJ�L1|xL1�VHK4NFCj°.�JY25Lg0VH}JKL;M3FYL@t3W3Ap4
HK>@0GL1M3JY2IAcST.�MVHN:PZfBG4�FY47HCW365JYHf2u03t32IAN.�JK4cJYB3.�JfFY47.165¬�JY2IS 41D�.�J�¬HK47.�t3.�JY.�.1HCHY2IST2I6u.�JY25j14�S L@tG476I2I03aTAN.10�MVFYL�j@2ItG4
j�.16IW3.��V654_2I0G|�L1FCST.�JY25Lg0�HK4NFYj@2IAp47H}.103t�AN.10&��4_tG4NM=65L�>147t�FYLgWGJY2u0G4765>1D�M3FYL�j�2It347t�JYB3.�J}0G4NJ{e�L1FY�@2I0Ga\.1S Lg03a/HCB325MVHND
2I03HYJKFCW3S 470�JYHNDG.103t(HYB3L1FY4;ApLg0XJY2u0�WG47HPJKLq2IS M3FCL�j141:
ZPBV2IH}MV.�M�4NF�HYW3SqST.�FC2��N47H�JYB34PFY47.16 ¬�JY2IST4fS L@tG476I2I0Ga/4p¨@M�4NFC254703Ap41:�8P47HCW365JYH�L1|�JYBG4f6u.�FYa14NF�4���L1FYJ�2I0VAN6IW3t32I03a

HYAN25470�JY25©VA\tV.�JY.T2I0�JK4NFYM3FY4NJY.�JY25Lg0#.�FY4\��472I0Ga&FY4NM�L1FYJK47t(HK4NM=.�FC.�JK4765>1:

��� ���
���������� � �

ZPBG4�k/mV�/<
w/v�O�E Qzrhn�JY6I.10XJY2uA�MVFYL1a1FC.1S 2IH�|�L@ANW3HK47t Lg0 ApLgW3MV6547t �V25Lg65L1ag2IAN.16�ª�MVBX>@HY2IAN.16�2I0XJK4NF`.1ApJY25Lg03H�Lg0
�R4NL1FYa147H�v�.10G�=:�ZPB34_v�.10G�&2IH}HY25JYW3.�JK47t .�J�JYB34�HCBG4765|3�3FC47.��c.�J�JYBG4���L1FCtG4NF}��4NJe_4N470�E�.103.1tV.R.10Vt&JYBG4�k/m@ncD
.103t&tG4N©V0347H�JYB34�HY47.7e�.�FCt&4p¨�JK470�J�L1|VJYB34P�\W365|GL1|x��.12I0G4�!�©3agW3FY4"�$#`:�ZPB34P�/4NL1FYa147H�v�.10G��©=HYBG4NFY>;B3.1H}��4N470&.
ApLgSTS 4NF`AN2I.16I65>q2uS M�L1FYJY.10XJ_FY47HKLgW3FCAp4RHC2I03Ap4\O�WGFCL1Mx47.10�ApLg0�JY.1ApJN:_ZPB34zFY4Nag2ILg0�2uH_.��V2IL1a14NL1a1FC.�MVB32IAzJKFC.103HC25JY25Lg0
�NLg0G4;��4NJ{e�4N470(ApLg6ut9D30GL1FYJYBG4NF`0�e_.�JK4NFCHz.103t�JYBG4;S L1FC4\JK47S M�4NFC.�JK4;470�j�25FCLg03S 470�J�JKL JYBG4�HKLgWGJYB�e_47HKJN:�]^JPB3.1H
��4N470 JYBG4[HYWG�@�K47ApJ&L1|z0�W3S 4NFYLgW3HcL@Ap47.10GL1a1FC.�MVB32uA[2I0Xj147HYJY25ag.�JY25Lg03H�JYBGFYLgW3agBGLgWGJ&JYBG4[Ap470XJYW3FY>1D�ANW36ISq2I03.�JY2I0Ga
S LgHKJ&FY47Ap470�JY65>�2I0 JYBG4[6I.103t3Sq.�FY�sj1Lg6IW3S 4�47t32IJK47t���> v_.1AC��WVHT.103t�v_LgWGFC0G4%!�FY4N|^: v�.1AY�@W3HT.10Vt,v�LgW3FC0G41D
�7±'&)('#`:
�/<}w/v�O_E 2I0�j147HKJY25ag.�JY25Lg03H�L1|�JYBG4�v�.10G�s��4Nag.10 .�FYLgW303t*�7±1± � ez25JYB�47.�FC6I>~M=6I.103032I03a�t3L�ANW3ST470XJYH�.103t

S L@tG476I2I03aTHKJYW3t32547H+!��/<
w/v�O�E,�7±1±-�/.0�7±1± � #`:zZfBG47HK4;47.�FC6I>�HYJYW3t32547Hz2ItG470�JY25©347t�|�LgWGFfJY.�FYa14NJ\HKM�47AN2547HP| L1F/tG4p¬
JY.12I6547t�HKJYW3tV2547HN�}6I.�FYj�.16VApL@t�.10Vt�B3.1tVtGL�AC�=D@.103t�JYBG4zApL1M�4NM�L@t3H21��'3 �� �46587� �9T��£K�p¦6: �;465_.103t=<>5N�?4A@X¡7�C�/35�� �4B5
HKM3Md:hZfBG4�©V476It 4��xL1FYJ&��4Nag.10,2I0C�7±1±EDsef25JYB JYBG4��KWG¨�JY.�M�LgHY25JY2ILg0 L1|R.F#cMx4NF`25L�tV2IATv_FYLg.1t3HYAN.16I4(mGWGFYj14N>@HcL1|
JYBG4&v�.10G�=D9HY.1STMV6I2I0GaqLg0~.�FY4NagWV6I.�FzM=.�JKJK4NFC0~L1|�FYLgWGagB36I>G� � HYJY.�JY25Lg03HRef25JYB32u0(JYBG4=�;H � S 2uHKL1�V.�JYB
.9.103t���#
HY2I03ag654p¬�>147.�FPM3FYL@Ap47HYH�¬�|�L@ANW3HK47t[L1�VHY4NFYj°.�JY2ILg03HN:
�#L�t3476I2I0Ga�.1ApJY25j@25JY2547H/t3WGFC2u0Ga�S LgHYJRL1|�JYBG4 M3FYL1a1F`.1S BV.7j14 |�L�ANW3HY47thLg0sB32IHKJKL1FC2uAN.16�t3.�JY.[.10Vt~2IJYHRHCAN25470@¬

JY25©VA�2I0�JK4NFYM3FY4NJY.�JY25Lg0?:hnRS Lg0Ga~L1JYBG4NF&JYB32I03agHND�S L�t3476I2I0Ga#HYJYW3t32547H�B3.7j14�47HKJY.��=6I2IHYBG47t AN6I2IST.�JKLg6IL1ag2IAN.16�S 47.10
MVB�>�HC2IAN.16}©3476It3H\.10VtsM�4NFYJYWGFY�V.�JY2ILg03H/JKL(JYBG47SI.}.103ts4p¨G.1ST2I0347tsJYBG4q2ISTMV.1ApJYH\L1|�JYBG47HK4TLg0�JYBG4q6I25|�4 B32IHKJKL1FC>
L1|zHYMx47AN2I©VATMV6u.10G��JKLg0V2IAqHKM�47AN2547H&.103t JYBG472IF�2I0�JK4NFC.1ApJY25Lg0VHN:�n 6I.�FCa14�0�W3Sc�x4NF�L1|fJYB347HK4[HKJYW3t32547H�B3.�j14(W3HK47t
JYBG4TAN6I2uST.�JKLg65L1ag2IAN.16}MVB�>@HY2IANHRJKL[4p¨�M=65L1FY4&�14N>sW303tG4NFC6I>�2I03aqBX>�M�L1JYBG47HK47H/L1|_JYBG4 M3FYL1a1F`.1S[:�o}25agW3FY47H � .103t%�
2I6I6uW3HKJKFC.�JK4/JYBG47HK4;AN6u2IST.�JKLg65L1ag2IAN.16?©3476It3HN:

�



Z
.��V654������
.�FCJY2IAN25MV.�JY2I03aTApFCW32IHK47H7:
���������
	����	������������������ �"!$#%��&('�)*#+�����-,/.10�243658797958:<;>=1?@7�A(:�2�B�? 365C;�2$DE5GF(DEH�IC?JA(5C:@;LKM0%N�OPF(:@Q@FR?@S�0%N%K

? ;�OT5CDR0%A(0%N%:<S�IU? ;�V%A(:<;TOP587WA9F(5CX�H�A(58:<;�7$?@;�O�A9FR?@;�79SY: F9A$58;>A(0�2[ZP:<HPA(0]\�IU? ;�V�A(5CO�? I�^_F(:@;+A`7WN�7WA(2�3�a$.10�587b=1?@7/?
c F(7WAdK�2�BPS�IC: FR? A(: F9NeD�F(H�58792`^":@FfA(0�2bg.1h�ijS�F(:JkW2ED�Ada

����	��e���flnmporq�'�q-�Yq�'�����s�t+u���&WvLw�x�y[z�#P�����-,�.10�2E792D�F(H�58792E7-=12�F(2{^":%DEH�792dO/:<;/D�F(:<797W|}^UF(:<;%AR?@I%2�BPDR0�? ;�Q<2
SPF(:%DE2E79792E7Ean.10�F(2�26OPN%2[5C; kW2ED
A(5C:@;~2�BPSY2�F(58362E;%A(7b=�2�F(2pDE:@;�O�H�D�A(2dO]5C;]A(0�2[A(5CO�?@I{365GB�58;�Q�^UF(:<;%A(7/:@^1A(0�2�ZP:@H�A(0
? ;�O~�b: F9A(0�\�IC?@;�VP7E�{A�=1:>:<;�A(0�2�ZP:@H�A(0�\�IC? ;�VYK�=�5GA(0�:<;�2�58; kW2ED�A(58:@;�;�2d?JF9|�79HPF9^�? DE2e? ;�O�A(0�26792EDE:@;�O~58;�A(0�2
S%NPDE;�:%D�IC58;�2<K�? ;�O]A(0�2[A(0�5GFRO]:<;�A(0�2p�b: F9A(0~\�IC?@;�VT=�5GA(0�?nOPN%24F(2EI82d?@792�58;�A(0�2pS%N�D�;�:%DEI858;�2>� c Q<H�F(26�<�
a�.10�2
0%N�OPF(:@Q@FR?@S�0%N%K+OPN%2�DE:@;�DE2�;+A9FR?JA(58:<;LK�? ;�O�O�587WA9F(58X�HPA(5C:@;n: ^�S�IC?@;�V%A(:@;�58DfAR?JB�?/=�2�F(2`OP2E79D�F(58XY2dO�5C;6F(2EIC?JA(5C:@;nA(:$A(0�2
^UF(:<;%A(7�H�7958;�Q4A(0�2$�b5CO�2�:p�{IU? ;�V%A(:<;eg�2ED�:@FRO�2
Fda

���������
	����	��������Y)M��s�t+u�#+�P&Rq-#��#P�����-,�.10�587�D�F(H�58792f=�?@71^_:%DEH�792EOn:<;�58D
0%A�N%:<S�IU? ;�V%A(:<;�OP5C7WA9F(58X�H�A(58:<;�7
? ;�O6A9FR?@;�79SY: F9A�58;�A(0�2$Z+:<H�A(0�\�IC?@;�Vp^_F(:@;+AR? IM7WN�7WA(2�3�KP?@7�?$^":<I8I8:d=�H�S�A(:�A(0�2�SPF(2E�+5C:@H�7179HPF(��2�N������@�<�@�Pa.10�587
D�F(H�587924:J��2�F(IC? S�SY2dOn=�5GA(0TO+N%2`F(2EI82d?@792�7[��?@;�O>�[:@^�{����� ��� �PKMS�F(:J�+5CO�58;�Q�? ;>:<S�SY: F9A(H�;�58A�N�A(:pA(2E7WA�F(2E?@IG|}A(5C362
:@SY2�FR? A(58:<;�7bOP587WA9F(5CX�H�A(2dOn?@36:@;�Q[A�=1:p790�5CS�7Ea

]�0 �7±1±1±�D�JYBG4�©V03.16P�/<
w\v_O�E ©3476It M3FCL1a1FC.1S e_.1HqtG4Nj1L1JK47t,JKL tG4NJY.12u6547t�HYApFCWGJY2I0�> L1|RApFYLgHYH�¬;|�FYLg0�JY.16
4p¨GACB3.10Ga14�M3FCL�Ap47HYHY47HN:~ZfBG4�|�FYLg0�JY.16�FC4Nag2IS 4�Lg0 JYB34��V.103��2IHcBV25agB365>hApLgS MV654p¨�:�w/0 JYB34[m�LgW3JYB o}6I.10G�xD�.
HYBG476I|�ª°HY6IL1Mx4\|�FYLg0�JfHK4NMV.�F`.�JK47Hze�.�FCS[DxHY.165J{>�m@65L1M�4\r�.�JK4NF/| FYLgS ApLg6It9D=| FY47HCBG4NFRm@BG476I|�r�.�JK4NF7:zQf47.�FR��L1JKJKLgS[D
JYB32IH}|�FYLg0�J�2IH}J>�MV2IAN.16I6I>c65L@AN.�JK47t&��4NJe_4N470TJYBG4 ( � ¬d.103tI� �1� ¬S 2IHKL1�V.�JYB?Dgef25JYB&25JYH�HYW3FY|�.1Ap4�4p¨@M3FY47HCHY25Lg0�|�W3FYJYBG4NF
HK47.�e_.�FCt?:�ZPBG4/�V.10G�qJKL1M#2IH�ApLgS MV654NJK476I>�ST2 ¨@47t�2I0�.16I6�HK47.1HKLg03H���>qJY2ut3.16xJYWGFY�VW36I4703Ap41:}]^0�HYW3SqS 4NF7D@.&JY2It3.16 ¬
ST2 ¨G2I0Ga#| FYLg0�J HYWGFYFCLgW303t3H\JYB34�Ap470�JKFC.16��V.10G��HY4NMV.�FC.�JY2I0Ga~JYBG4�e_476I6�Sq2 ¨�47t Ap470�JKFC.16_FY4Nag25Lg0 | FCLgS .1t��K.1Ap470�J
HKJKFC.�JY2I©347t e�.�JK4NFCHN: 8f47ApJY25©VAN.�JY25Lg0 L1|;HKJKFYLg0Ga JY2It3.16fANW3FYFY470�JYHqApFY47.�JK4h.10XJY2uAp>�AN65Lg0V2IA*�3L�e .165Lg03a JYBG4#HYJK4N4NM
�V.10G�hHY2It347HN:�w/0sJYBG4�QfL1FYJYB o
6u.10G�=D�JYB32IH\AN25F`ANW36I.�JY25Lg0s2IH�S 4NFYa147t�ez25JYBhJYBG4Ta1470G4NF`.16�Ap>�AN6ILg032IATAN25F`ANW36I.�JY25Lg0
L1|}JYBG4c�/W36I|�L1|���.12I0G41:�ZPB34\JY2It3.16I65>�¬�FY47ApJY25©V47t �VL�e .10Vt(HK47.1HKLg03.16?JY2It3.16 ¬ST25¨@2I03ac|�FYLg0�JYHfApLgSc�V2I0G4\JKLqApFC47.�JK4
.TM=.�FYJY2I.169FY47AN2IFCANW36I.�JY25Lg0#.�FYLgW303t#JYBG4��V.103�=D3ezB32IACB�2IHPS LgHYJz2I0�JK4703HK4�2I0(6I.�JK4�HYW3STS 4NF�:_ZPB347HK4�|�47.�JYWGFY47HR.�FY4
4p¨@M3FY47HYHK47t~HKJKFYLg03ag65>(2I0(JYB34�ApLgS M=WGJK47t�AN6u2IST.�JKLg65L1a1>1Dx©3agWGFY47H � .103t���:z]^STMxL1FCJY.10XJRt32IHKJYWGFC�V.103Ap47HPL1|�JYB347HK4
|�47.�JYWGFY47H�2I0VAN6IW3tG4�4NMV2IHKL@t32IA�ef2I03tc4Nj1470XJYH7D�2I0�j�.1HY25Lg0�L1|�m@ApL1JY2u.10qm@BG4765|3e�.�JK4NF�.1ApFYLgHCH�JYBG4PQzL1FYJYBG47.1HKJ�E�BV.1030G476�D
M�4NFYJYWGFY�=.�JY25Lg03H�L1|}JYBG4�HYB34765|�ª°HC65L1M�4R|�FYLg0�J+! HK4N4c©3agWGFY4 D6#`D�.103t[JYBG4c2I0XJK4NF`.1ApJY25Lg0(L1|��/W36I|�m�JKFC47.1S FC2I03agH�ef25JYB
JYBG4;m�LgWGJYB�o}6I.10G� |�47.�JYWGFY47HN:�Z�.��1470�JKL1a14NJYBG4NF�DGe�4\B3.�j14/.�MV.�FCJY65>TAN65LgHK47t�a1>�FY4RHCWGFYFYLgW30Vt32I0Ga\JYBG4/�V.103� ef25JYB
S�W365JY25MV6I4R.103t#ApLgS MV654p¨[ApLg0XJKFCLg6I6I2I0Ga tG>@03.1ST2uANHN:
ZPB34fApLgS MV654p¨G25J{> L1|9JYBG47HK4zApFCLgHYH�¬�|�FYLg0XJY.16=M3FYL@Ap47HYHK47H_tG47ST.10VtG47t JYBG4za1FY47.�JK47HKJ�FY47.16I2IHCS�M�LgHYHY25�V6I41D1�xL1JYB�2I0

2I0�JK4NFYM3FY4NJY2u0GacL1�=HK4NFYj�.�JY25Lg03H�2I0�B32I0Vt3HY25agB�J�.1H�e_476I69.1H�.�J�¬HK47.@Dx2I0�L1FCtG4NF�JKL ��4NJKJK4NFf2I03| L1FCS JYBG4\L1�=HK4NFYj�.�JY25Lg03.16
HYAN25470�JY2IHKJYH/.���LgWGJRJYBG4 HK>@HKJK47S JYBG4N>#e_4NFY4 S 47.1HYW3FC2I0GaG:\nRANApL1FCt32I0Gag6I>1D�2IJze�.1H\tG47AN2ItG47t�JKL�JY.��14 JYBG4 S L@tG476IH
.103tqJYBG4fS L@tG47654NFCH�JKLcHK47.@D@.103t JKL�ST.��14fJYBG4f�x47HYJ�M�LgHYHY25�V6I4_47HYJY2IST.�JK47H�L1|xL@Ap47.1032IAfApLg03t325JY25Lg0VH�2I0 FY47.165¬�JY2IS 41D
�V65470Vt32I0Ga&.16I69.7j�.12I6I.��=654;t3.�JY.T.103t#S L�t3476IHN:
oGLgW3F��/65L1��47A�ApFCW32IHY47Hce_4NFY4(2It3470XJY25©V47t |�L1FT.�J�¬HK47.sJKF`2I.16IHN: O�.1ACB BV.1t,25JYH&L�ef0,HCAN25470XJY2I©VA�ST2IHYHY2ILg09D�.1H

tG47HYApF`25��47t�2u0[Z�.��V6I4���:�ZPBG4\FY47.165¬�JY2IS 4;S L@tG476I2I03a&.1ApJY2Ij�25J{>�e_.1HP.�MVMx470VtG47t�JKLTJYBG47HK41:

�



����� ������� �	� �

ZPBG4�.�J�¬HK47.~4p¨�M�4NFC2I4703Ap4qe�.1H�j�254Ne_47t .1Hc.~ApLgS MVWGJY.�JY2ILg03.16�
�4p¨@M�4NFC2IS 470�J��~2I0 25JYHY4765|{:(ZfBGFY4N4�2u0XJK4NFYFC476I.�JK47t
B�>�M�L1JYBG47HK47HPe�4NFY4�| FC.1ST47t9�

 n M3F`.1ApJY2IAN.1630GL�e_AN.1HKJ`ª�|�L1FY47AN.1HKJ�HK>@HKJK47S AN.10T�x4PApLg0VHKJKFCW3ApJK47t�.103tTtG476I2Ij14NFY47t&JKL�HYB32IM3��Lg.�FCtcHCAN25470XJY2uHKJYHN:
! ��FC.1ApJY2IAN.16�2I0�JYB32IH�ApLg0�JK4p¨�J/S 47.103HP�x4NJKJK4NFfJYB3.10(AN6I2ISq.�JKLg65L1a1>[.103t[| .1HKJ #

 nlt3.�JY.°¬.1HCHY2IST2I6u.�JY25j14;B32I03tVAN.1HKJ�AN.10#2IS MVFYL�j14;2I0�JK4NFYM3FC4NJY.�JY25Lg0[L1|}0G47Ap47HYHY.�FC2u65>�HKM=.�FCHK4;t3.�JY.

 nl8f47.16 ¬ZP2IS 4/|�L1FY47AN.1HKJRAN.10#2IS MVFYL�j14\L@Ap47.10#HY.1STMV6I2I0Ga�L1|}e_.�JK4NF�DVtG>141DV.103t(MV6I.10G��JKLg032IARL1FYag.1032uHYSTH

]^J�2uH�2uS M�L1FYJY.10XJ�JKL,FY47ApL1ag0V2��N4 �$#qJYB3.�J[JYBG4NFY4s.�FY4�2ISTMx4NFC| 47ApJY25Lg0VH�2I0�.16I6/S L@tG476IH7Df2I0�.16I6/t3.�JY.@D\.103t�2I0
.16I6RHY.1S MV6u2I0Ga�MV6u.103H?./.103t � #TJYBV.�J�. JYBG4NL1FY4NJY2uAN.16I65> L1M3JY2uST.16zHYLg6IWGJY25Lg0 JKL�L�Ap47.10�HKJY.�JK4s47HKJY2uST.�JY25Lg0�.103t
|�L1FY47AN.1HKJY2I0Ga�2uH�2u0G| 47.1HC25�V654�JKL�t3.�>1:,ZPBG4�47S MVB3.1HC2IH�L1|fJYBG4[M3FCL°��47ApJ B3.1H&JYBG4NFC4N| L1FY4[��4N470�Lg0,tG4Nj1476IL1MV2I0Gas.
M3FC.1ApJY2uAN.169M3FYL@Ap47t3WGFY4/efBV2IACB[AN.10#�x4;2uS MV6547S 470�JK47t[2I0�JKL@t3.7>	�®HPJK47A`B30GLg65L1a1>�.=.10Vt[tG4N©V032I03a&2IJYHP6I2IST2IJYHN:

� � ���	� ��� ��� 	 � � �

ZPBG4NFC4�.�FY4&JYBGFC4N4�0G47HYJK47t~ApLgSTMVWGJY.�JY25Lg03.16}tGLgSq.12I03HNDxFY4NM3FY47HY470XJY2I03a��V.103�=D9HYBG476I|{D�.103t�L�Ap47.1032uA�HCAN.1654 AN.16IANW@¬
6I.�JY25Lg0VHN:�ZPBG4\L@Ap47.1032IA\.103t(�V.10G��S 47HYBG47HP.�FC4�HYBGL�ef0[2I0[©3agW3FY4���:
rs4�| L@ANW3HK47tsLgW3F�8P47.16 ¬Zf2IS 4 4���L1FYJYH;Lg0sJYB34q6I2IST2IJK47t@¬.�FY47.��V.10G��¬HYAN.1654qt3LgST.12I09:TZPBV2IH\2IH/JK4NFCST2u03.�JK47t

.�J�JYB34 �;H � S 2IHKL1�V.�JYB .103t 2u03AN6IW3tG47H�S LgHKJ�L1|�JYB34qFYLgWGJY2u0G4qHYWGFCj14N>hHYJY.�JY25Lg03H�.103t S LgHYJ�L1JYBG4NFT�/<
w\v_O�E
HY.1S M=6I2I0GaG:do3L1F�JYBG4�QfL1FCJYB�o}6I.103��tG>14�FY476547.1HK41DXJYBG4�S 47HYB�e_.1H}4p¨@JK4703tG47t 03L1FYJYBXe�.�FCt�JKL/��4NJKJK4NF�.1ANApLgS L�tV.�JK4
JYBG4�6IL�AN.169tG>@03.1ST2uANHN:�8P47HKLg6uWGJY25Lg0[2IH�L1|}L1FCtG4NF"����S Lg0#JYBG4\�V.10G��JKL1M?:
]�0325JY2I.169.10Vt(��LgW303t3.�FC>�ApLg03t32IJY25Lg03H�|�L1FPJYB32IHzS 47HYB(.�FC4cApFC25JY2uAN.16�:�w/W3FftG4N| .1W365JPApLg03t32IJY25Lg0(2IH�LgW3FzS L@tG476 ¬

ApLgS MVW3JK47tcAN6I2uST.�JKLg65L1a1>1D1.7j�.12I6I.��V6I4�.1HdLg0cLg0@¬6I2u0G4�.�FCACBV25j14�|�FYLgS M3FY4Nj@25LgW3H?HKJYWVt32547H ! QR.12IST2I4 �7±1±��)#`:�]^0VAN6IW3tG47t
.�FY4&BX>@tGFYL1a1F`.�MVBX>1DxM3FY47HCHYWGFY41D=j14765L�AN2IJ>1D9.103t(JYW3FY�VW365470�JfST25¨@2I03aTFC.�JK47HN:RZPBG47HK4c©3476It3Hfe�4NFY4&ApLgS MVW3JK47t#Lg0h.
HYBG476I|u¬�ef2utG4�S 47HCBcezB32IACB�2I03AN6uW3tG47H�JYBG4f�/W365|GL1|��#.12I034�.10VtcJYB34PmGApL1JY2I.10Tm@BG4765|^:�ZPB34���.7>�¬{UgWV0G4�AN6I2IST.�JKLg65L1a1>
2IH/HY.1S M=6547t�2u0#©3agW3FY47H � .10Vt ��:�]^0�JYBG4 .��VHK4703Ap4&L1|�L1�VHK4NFYj�.�JY25Lg03HND�JYB32uHRHY4NFYj147H\.1HRLgWGF\v�47HYJ;O�HKJY2ISq.�JK4�L1|
JYBG4 L@Ap47.10 HKJY.�JK4�.103ts2IH;WVHK47thJKL#2I032IJY2I.16I2��N4�.103ts|�L1FCAp4 !�JYBGFYLgW3agBsv�E��®H #RJYBG4 �V.103�X¬HYAN.16I4qHY2IS�W36I.�JY25Lg0VHN:c]�0
JYBG4/AN.1HK47H�FY4NM�L1FYJK47t�BG4NFY41D@B�>�tGFCL1a1FC.�MVB32IAzt3.�JY.�| FCLgS FC47Ap470XJ��V.10G��¬�ef2It34zHYWGFCj14N>�H�e�4NFC4/.�j°.12u6I.��V654�!�©3agWGFY4"D6#
.103t[e_4�W3HY47t�JYBG47HK4�2I0VHKJK47.1t[L1|
JYBG4�AN6I2ISq.�JKLg65L1ag2IAN.16?B�>�t3FYL1a1FC.�MVB�>1:
n ApF`25JY2IAN.16
ApLg03Ap4NFC0he�.1HzJKL[ApL1FYFC47ApJY65>�HY2uScW36u.�JK4�JYBG4�ef2ItG4p¬.�FC47.�FC47HKM�Lg03HK4�JKL[.�JYS LgHYMVBG4NFC2IA�| L1F`AN2I0GaGD9.1H

25Jq.E��47ApJYH�JYBG4#�=.10G�X¬HCAN.1654#��LgW303tV.�FY> ApLg0Vt325JY25Lg03H7: Z�L tGL JYB32IHqe�4~ApLg03t3W3ApJK47t . HK4NM=.�FC.�JK4�HK4NJ�L1| � ¬-�D
�V.�FYL1JKFCL1MV2IA&L@Ap47.10@¬HYAN.1654qHC2IScWV6I.�JY25Lg03HND9|�L1FCAp47t ��>~JY2ItG47H\.103t .�JYS LgHKMVBG4NF`2IA S L@tG476}LgWGJKMVWGJYH7:TZPBG4 L@Ap47.1032IA
S 47HYB ApLg0XJY.12I0347t JYBG4�e�.�JK4NFCH#e�47HKJ�L1|cJYB34�� ��� r S 4NFC2It32u.10 2I03AN6IW3tV2I0Ga JYB34�rs47HKJK4NFC0 QfL1FYJYB n�JY6I.10�JY2IA�D

D



E�.�FC2I�3��47.10 m�47.#.103t��/W365|�L1|P�#4p¨@2IApLG:�ZPBG4q0GL1FCJYBXe_47HKJK4NFC0 MxL1FCJY25Lg0sL1|�JYB32IHcS 47HYB 2IH;tG4NMV2uApJK47t 2I0 ©3agWGFY4
��:;]^JR2uHRApLg03a1FCWG470�JRez25JYB#JYB34��=.10G�#S 47HYB?D�.10Vt~BV.1Hza1F`.1tG47thFY47HKLg6IW3JY25Lg0�HCW3ACB~JYB3.�J/JYBG4qE_LgWGF`.10XJ/0�WVS���4NF
� �������	�
��� 2IH�WV0325|�L1FCS .10Vt HKJK4N4NMTJKL1M�L1a1FC.�MVB�>�.10Vt HYBGL1FY476I2u0G47H�.�FC4�FY47HKLg65j147t9:�-R4NJY2ItG47t&LgW3JKMVWGJ}| FCLgSlJYB32IH
AN.16IANW36u.�JY25Lg0he_.1HcW3HK47thJKL#HYMx47AN2I| >�ef2I03t@¬��=.103t#�=.�FYL1JKFYL1MV2IA�M3FC47HYHYWGFY4&j�.�FC2I.�JY25Lg0VH/Lg0sJYBG4 �V.10G��¬HYAN.1654TST47HYB
��LgW303t3.�F`2547HN:

� � ����� � � �+� � ��*�
��� � ����� ���

<d2uST25JK47t(HYBV25MG¬�JKL�¬HYBGL1FC4;�V.103tGez2ItGJYB[0G47Ap47HYHC25JY.�JK47th.T�V65470Vt[L1|�HYB325M3¬�.103t#HYB3L1FY4p¬��V.1HK47t~ApLgS MVWGJY.�JY2ILg09:�ZPBG4
HYBGL1FC4THKJY.�JY25Lg0s.�J�kRQ/E�ApLg03Ap470XJKF`.�JK47t�Lg0sag.�JYBG4NF`2I0Ga(t3.�JY.�M3FCL�t3WVApJYH/| FYLgS JYB34 ]^0�JK4NFC0G4NJ;.103thMVFYL�Ap47HCHY2I0Ga
JYBG47S�| L1F�.�J�¬HK47. L1M�4NFC.�JY25Lg03H7: ]^0VAN6IW3tG47t 2u0 JYB32IHqJY.1HK� e�.1HqJYB34~ApLgS M=WGJY.�JY25Lg0 L1|\JYBG4�| .�FK¬�©3476ut L@Ap47.1032IA
|�L1FY47AN.1HKJ .103t�JYB34�4p¨@JKFC.1ApJY25Lg0 L1|P��LgW303tV.�FY>~ApLg0Vt325JY25Lg03H�| L1F�JYBG4�6I2IST2IJK47t@¬.�FY47.[|�L1FY47AN.1HKJN:hZPBG4�HYB325M3��Lg.�FCt
JK47.1STH/ApLg03Ap470�JKFC.�JK47t~Lg0#ag.�JYB34NFC2I0Ga�.103t(M3FCL�Ap47HYHC2I0Gaq2I0G¬HY25JYW(t3.�JY.-.�tGLg2I03aTJYBG4&6I2IST25JK47tG¬.�FY47.&| L1FC47AN.1HKJ?.?.103t
M3FYL�j�2ut32I0Ga�| L1FC47AN.1HKJzHK4NFCj�2IAp47HPJKLqHYB325MV�xLg.�F`t�HCAN25470XJY2uHKJYHN:

� 	 ��	

-/.�JY.TM3FCL�t3WVApJYH�.7j�.12I6I.��V654\JKL�W3HP2I0�FY47.16?JY2IS 4;2I03AN6uW3tG4RJYBG4\| Lg6u65L�ef2u0GaG�
���������������������� fiz>�t3FYL1a1FC.�MVB32uARtV.�JY. e�4NFC4�.1HYHY2ISq2I6I.�JK47t[.1HP]�0325JY2u.169E�Lg03t325JY25Lg0VH�Lg0#JYBG4\�V.10G��S 47HYB?:�ZPBG4
S LgHKJ�FY47Ap470�J�v�.10G� HYWGFCj14N>�H e_4NFY4�L1�@��47ApJY2Ij14765> .103.165>B�N47t ! iz4703tGFY>,.103t if41D ���1�1� #qJKL MVFYL�tVW3Ap4(.s��47HKJ
47HKJY2ISq.�JK4qL1|��V.10G�hBX>@tGFYL1a1F`.�MVBX>hM3F`25L1F\JKL#JYBG4�2I03t325j@2It3WV.16�ApFCWV2IHK47HN: !�m@4N4q©3agWGFC4 DG: # ZfBG47HK4Te�.1H�W3HY47tsJKL
2I032IJY2I.16I2��N4RLgWGFPHY2IS�W36I.�JY2ILg03HN:��
4NFC25L@t32IA/HYWGM3M=6547S 470�JYH�L1|�.�J�¬HK47.�t3.�JY. e_4NFY4\�V65470VtG47t�ef25JYB[S L@tG476 ¬�a147034NFC.�JK47t
B�>�tGFCL1a1FC.�MVB�>�JKL�FY4p¬2I0V25JY2I.16I2��N4\JYB34cHY2IS�W36I.�JY2ILg03HN:Pm@.�JK476I6I25JK4p¬t34NFC25j147t~mVm@Z 2IST.�a147Hze_4NFY4�.�j°.12u6I.��V654;|�FYLgS JYBG4
HYBGL1FC4p¬��V.1HK47tse_4N� HK4NFCj14NF7D�.103t W3HK47t�.1Hc.�!�WV.16I25JY.�JY25j14TA`BG47AY�sLg0 JYB32IH/47HKJY2ISq.�JY25Lg0sM3FYL@Ap47t3WGFC41:�w/0@¬���Lg.�FCt
E�ZP-�t3.�JY. e_4NFY4;.�j°.12I6u.��V654\.16IS LgHKJ�2I0VHKJY.10XJY.1034NLgW3HY65>�.3t3.�JY.&|�FYLgS L1JYBG4NFfHYBV25MVH_.103t[.16I6�L1JYBG4NFfHYLgWGFCAp47H�e_4NFY4
.7j�.12I6I.��=654�HYW3�@��47ApJ�JKLh0G4NJe_L1FY� t3476I.7>@HN:�ZfBG4�O�03tG47.7j1L1F�E�ZP- t3.�JY.�e�4NFC4�ApLg6u6547ApJK47t�W3HY2I0Ga#JYBG4�JKL�eP>1L�47t
b/��8�HK>@HKJK47S[D�M3FYL�j@2It32u0Ga;.;j�.1HKJ�2u03ApFY47.1HK4R2I0qHKM=.�JY2I.16V.103tqJK47S M�L1FC.163FC47HKLg6IWGJY25Lg0qL�j14NF�ApLg0�j1470XJY25Lg0V.16xHYJY.�JY25Lg0
t3.�JY.@:
"$#&%'#��(�'��)*�(���� P�#4NJK4NL1FYLg65L1ag2IAN.16�t3.�JY.c.7j�.12I6I.��V6I4f2I0T8}Z 2u03AN6IW3tG47t tV25FY47ApJ�HYB32IM3��Lg.�FCt&L1�VHK4NFYj�.�JY25Lg03H�L1|�ef2I03t
j14765L@AN25J>1D=JK47S M�4NFC.�JYWGFY41Dx.103t(HKLg6u.�FfFC.1t32u.�JY25Lg0
.3.103t(2u0XJK4NFC034NJ�¬HK4NFYj147t�JY2IS 4;HK4NFC2I47HP|�FYLgS JYBG4�QR.�JY25Lg03.16�-/.�JY.
v�WGL�> E�470XJK4NF�0G4Ne�L1FC�=: ! ZPBG4NFY4(.�FY4 �sHKJY.�JY25Lg0VHq0G47.�F��/4NL1FYa147H�v_.103� ezB32IACB�MVFYL�j@2ItG4[ef2u03t,HKJKFY47HYH�.103t
JYBG4NFCSq.16�2I0G|�L1FCST.�JY2ILg09: # ]^0 .1t3t325JY2ILg09Dde_4�WGJY2u6I2��N47t�2I0�JK4NFC0G4NJ�¬HY4NFYj147t .�JYSTLgHKMVBG4NFC2uAqS L@tG476�MVFYL�tVW3ApJYH\|�FYLgS
JYBG4#QR.�JY25Lg03.16\E_470�JK4NFq|�L1F�O�0Xj@25FYLg03ST470XJY.16P��FY47t32IApJY2ILg0��®Hq�#47t32IW3S 8z.10Ga14�o3L1FY47AN.1HKJ[�(L@tG476�D�HKLgS 4NJY2uS 47H
FY4N|�4NFYFY47tsJKL~.1H;JYBG4�nfj@2I.�JY25Lg0*! ndb/Q #;S L@tG476�:�! ��.103.1ST25JYHYW?D
� :5D �7±'&1±�D�v_4NJKJYH�4NJ�.16�D>�7±1±���D}n�b/Q �7±1±1±)#`:
ZPBG4�ndb/Q LgWGJKMVWGJ;MVFYL�j@2ItG47t �¥¬tV.7>�.103.165>B�N47t BV2I03t3AN.1HKJYH�.103t ��¬t3.�>s| L1FC47AN.1HKJYH�|�L1F�ez2I03ts.103t BG47.�J]�VWG¨xD

H



WGM9t3.�JK47t t3.12I65>1: 8P47HYLg6IWGJY25Lg0,L1|�JYBG47HK4#MVFYL�tVW3ApJYH e�.1H�.�MVM3FYL7¨G2IST.�JK476I> � � �@S[D�HKL JYB34N>,M3FYL�j@2ItG47t 6I25JKJY654
2I0G|�L1FCST.�JY2ILg0(.���LgWGJfHKMV.�JY2u.16?a1FC.1t32I470XJYHz.�JfJYBG4c�V.10G�[HYAN.16541:�rs4�| L1F`Ap47t(JYBG4c�V.10G��¬HYAN.1654cAN.16uANW36I.�JY25Lg03HPef25JYB
HYB32IM3��Lg.�FCthL1�VHK4NFYj�.�JY25Lg03H7D}HCWGM3MV6547ST470XJK47tsez25JYB�JYBG4�ndb/Q |�L1FY47AN.1HKJN:���FY476I2ISq2I03.�FY>~ApLgS MV.�FC2IHC25Lg03H�HCBGL�e_47t
4p¨GAp476I65470�J�.�a1FY4N47S 470�J��x4NJ{e�4N470 �VW3L�>,.103t HCB325M3��Lg.�FCt,t3.�JY.-./.103t FY47.1HKLg03.��V6I4�.�a1FY4N47S 470�J�.1S Lg0Ga JYB347HK4
L1�VHK4NFCj°.�JY25Lg0VHz.103thB32u03t3AN.1HKJfSTL�tG476�LgWGJKMVW3JYHN:frs4 0GL1JY2IAp47thHKLgST4cL1��j�2ILgW3HztV2IHYApFY4NMV.10VAN2547Hf��4NJ{e�4N470hS L@tG476
ef2I0Vt�.103t�HYBV25M3��Lg.�FCtTL1�=HK4NFYj�.�JY25Lg03H�efB32uACB�Mx4NF`HY2IHKJK47t�2I0�JYBG4\ndb/Q�.103.165>B�N47t�BV2I03t3AN.1HKJYH7:}ZfBG4\2IS M�L1FYJY.103Ap4
L1|}JYBG47HK4\ef2u6I6x�x4\4p¨G.1ST2I0347t[2I0�|�W3JYWGFY4;HK4703HC25JY25j@25J>�HKJYW3t32547H7:
� # )*����� % �� �r�.�JK4NF�j14765L@AN25JY2547H�e_4NFY4P47HKJY2uST.�JK47tqW3HC2I0Ga;HYB32IM3��Lg.�FCt&.1ApLgW3HKJY2IAP-RL1M3M=654NF�ANWGFYFC470XJ�MVFYL1©V654NFCH ! nR-z¬
E���H #�.103tTHY.�JK476I6u25JK4�! nz8P�;w;m�#
JKFC.1AY�147t�tGFC25|�JK4NFCHN:
ZPBG4PtGF`25| JK4NF`H�e_4NFY4PtG4NM=65L�>147tT6IL�AN.16I6I>1D1| L1F�HKM�47AN25©=A�4p¨@M�4NFC2 ¬
S 470�JY.163MVW3FYM�LgHK47HN:� � ¬Sq2I0�W3JK4zt32IHYMV6I.1Ap47S 470�JYH}e�4NFC4zApLg0�j14NFYJK47tqJKLcj14765L@AN25J>&L1�VHK4NFCj°.�JY25Lg0VH�| L1F_.1HYHY2ISq2I6I.�JY25Lg09:
nRt3t325JY25Lg0V.16I65>1D1JYBG4R�\<
w/v�O_E,M3FYL1a1FC.1S HYWGMVMxL1FCJYH�.;�V.1HK476u2I0G4PtGFC2I| JK4NF�MVFYL1a1FC.1S MVFYL�j@2It32I03aRFCLgWGJY2I0G4��3FCLg.1tG4NF
ApL�j14NF`.�a14�L1|/JYBG4[�V.103�=: v_47AN.1W3HK4#JYBG47HK4#t3.�JY.�e�4NFY4�HY.1S MV6547t JKL�L 2I0G|�FY4 !�WG470�JY65>C! �sB3LgWGFCH #�|�L1FT4p¨@2uHKJY2I0Ga
.1HYHY2uST2I6I.�JY25Lg0�HYACB347S 47H D9e_4�e_4NFY4 W303.��=654cJKL[WGJY2u6I2��N4�JYB347S�2I0h8P47.16}ZP2IS 41:cE�LgS MVWGJY.�JY25Lg0V.16�4p¨@M�4NFC2IS 470�JYH
ef25JYB[.1HCHY2IST2I6u.�JY25Lg0�L1|}<�.�a1FC.10Gag2I.10#t32IHKMV6u.1Ap47S 470XJYH�ez2I6I6x��4\MxLgHCHY25�V654Ref25JYB�JYB347HK4;t3.�JY.@D=2u0[B32I03t3AN.1HYJ�STL�tG41:
nR-;E�� tV.�JY. M3FYL@Ap47HYHY2I03a�JKL�L1��MV6I.1Ap4\Lg0���Lg.�FCt[JKLTM3FCL�j@2ItG4\j14NFYJY2IAN.16u65>�.�j14NFC.�a147thANWGFYFY470�J�j14765L@AN25JY2547H�|�L1F

.1HYHY2uST2I6I.�JY25Lg0 ��> JYB34~B32u03t3AN.1HKJ�S L�t3476IHN: ZPB34�M3FCL�Ap47HYHC2I0Ga 2I0VAN6IW3tG47t .10�.1WGJKLgSq.�JK47t�©3FCHKJ�654Nj1476f47tV25JY2I0Ga
JKL ST2u032IST2��N4�03.�j�25ag.�JY2ILg0,4NFYFYL1FCHq.103t,2I0�JK4NFY| 4NFC4703Ap4(ef25JYB�JYB34[�xL1JKJKLgS(: -/WGFC2I0GahLg0G4[L1|/JYBG4(ApF`W32IHK47HND_.10
2I032IJY2I.16@4NFYFYL1F_2I0TJYBG4Rnz-;E�� �®H�B347.1t32I0Ga\e�.1H�2utG470XJY2I©347t ��> JYBG4zS L@tG476I2u0Ga/JK47.1S .1H_.�HYJKFCW3ApJYWGFY47t?DXM�4NFCHY2IHYJK470XJ
ST2IHCST.�JYACB ��4NJe_4N470 FY4NM�L1FYJK47t L1�VHK4NFYj�.�JY25Lg03H�.103t�S L@tG476�FC47HYW365JYHN�&JYBG4[BG47.1tV2I0Ga#L/�9HK4NJ&e�.1H�ApL1FCFY47ApJK47t,2I0
FY47.16 ¬�JY2uS 4;2I0�M�4NFCB3.�MVH�JYB34\©3FCHKJPS L@tG476 ¬.1HCHY2IHKJK47t�FY47.165¬�JY2IS 4;nR-\E�� AN.16I2I�3FC.�JY25Lg09:
m�4Nj14NF`.16=�/<
w\v_O�E S L�L1FC2I0GagH}e_4NFY4P2I0&MV6u.1Ap4P.103t&L1M�4NFC.�JY2I0Ga/Lg0 JYBG4Pv�.10G�xDX2I0VAN6IW3t32I03az.\HK4NJ�L1|x��L1JKJKLgS&¬

S LgW30�JK47t[nR-\E���H�.103t�M3FY47HCHYWGFY4/2I03HKJKF`W3S 470�JYH"! 2I6u6IW3HKJKFC.�JK47t�2I0�©3agWGFC4 H)#`:�ZfBG4\t3.�JY.�| FYLgS JYB347HK4\S L�L1F`2I0GagH
ef2I6u6=��4\W3HK47t(JKLT4Nj°.16uW3.�JK4;JYBG4�STL�tG476�|�L1FY47AN.1HKJzFCW303H�ST.1t34�.�JfHK47.T.1Hfe�476u69HYWG�VHK4 !�WG470�JPB32I03tVAN.1HKJ�FCW303HN:
��� � # ��� ) �	��
 % ���� #�� ����� # �� �n JKL�e_47t b/2ItG4NL\��6I.103��JKLg0 8f47ApL1FCtG4NF !�b/��8"#
HY>�HKJK47Sle�.1H�tG4NMV6IL�>147t&|�FYLgS
JYBG4�8/ª�b O�03t347.7j1L1F7:�ZPBG4�bR��8 e�.1Hf4 !�W325MVMx47t�ef2IJYB(.�E�Zf-cD=.�E�BG476uHK47.~�VWGL1FYLgST4NJK4NF7D=.qJKFC.103HYST2uHYHKLgS 4p¬
JK4NF7D�.103t Je_L�j@2ItG4NL;AN.1ST4NFC.1H"! BV25agBT.103tT6IL�e ST.�ag0V25©VAN.�JY25Lg0 #�|�L1F�t347HYApFC25M3JY2ILg0&L1|xHKM=.�JY2I.16I65>�.103t JK47S M�L1FC.16I6I>
ApLg2I03AN2utG470XJ�M=6I.10G��JKLg09DXtG>14+!�E�BG476IHK47.��VW3L1FYLgS 4NJK4NF #`D�.103tTB�>�tGFCL1a1FC.�MVB32IA�A`B3.�FC.1ApJK4NFC2uHKJY2IANH !�41:¯aG:5D@-/.7j@2IH�4NJ_.16�:5D
�7±1± � #`:�o3L1F�MV6I.103��JKLg0s2It3470XJY25©=AN.�JY25Lg09D?2I03tV25j�2ut3W3.169|�FC.1S 47H\e_4NFY4TMVFYL�Ap47HCHK47ts2I0hFY47.16 ¬�JY2uS 4TW3HY2I03a�.[M=.�JKJK4NFC0
FY47ApL1ag032IJY2I25Lg0�HK>@HKJK47S efB32uACB[2ItG470�JY25©347t�HKM�47AN25©VARJY.°¨G. ! -/.7j@2IHP4NJP.16�:5D �7±1±��)#`:_ZPBG4;t32uHKJKFC25�VW3JY25Lg03H�L1|}HKM�47AN25©VA
JY.°¨G.�.103t�.1HYHKL@AN2I.�JK47thBX>@tGFYL1a1F`.�MVBX>�L1F/tG>14cApLg0VAp470XJKFC.�JY2ILg03HRJYBG470(e_4NFY4&ST.�M3M�47t(2I0#FY47.16 ¬�JY2IS 4 !�41:¯aG:5D��/.16 ¬
6I.�a14NF/4NJ/.16�:5D�7±1±��B.�-R.�j�2uHf4NJ\.16�:5D ���1�1� #z.103t#M=.1HYHK47t�JKL�JYB34�|�L1FY47AN.1HKJ\AN25FCANW36u.�JY25Lg0(©3476ut3HPJKL�| L1FC47AN.1HKJ/JYBG4725F
2I03tV25j�2ut3W3.163JKF`.���47ApJKL1FC2I47HN:

�,����� � ��� 	 �
� � � � �
��� � ������� 	 � ��� � 	������ � � � �*�
����� �0���

���	��
������ �()*# � �(�'#�� �"! %

�



w/WGF��V.1HY2uAqHY2IS�W36I.�JY2ILg0�470Gag2I034qe�.1Hqy/k/w\-R-�� � .���¬-�D�0GLg036u2I0G47.�F7D
M3FYL1ag0GLgHYJY2IA�D�JY2ItG4p¬�FY47HYLg65j�2u0Ga#S L@tG476
ef25JYB#.1tGj°.10VAp47t#JYWGFC�VW3654703Ap4;AN6ILgHYWGFY4 ! <d>�0VACB�4NJz.16 �7±1±��)#`:RZPB32IH�STL�tG476de_.1HzL1M�4NFC.�JK47t�Lg0(JYBG4c�V.10G��¬HYAN.1654
S 47HYB�.103t�e_.1H
JYBG4_BG47.�FYJdL1|GJYB34�|�L1FY47AN.1HKJ}HK>@HKJK47S[:}ZPBG4NFY4_.�FY4�|�LgWGF}.1HKM�47ApJYHdJKLRJYBG4�|�L1FY47AN.1HKJN�
JYBG4_v�47HYJ
��FC25L1F
O�HYJY2IST.�JK4PL1|9AN25FCANWV6I.�JY25Lg0
.gJYB34f2I0�j14NFCHY25Lg0 L1|�j14765L@AN25J{>&tV.�JY.;JKL�tG47tVW3Ap4f2IS MVFYL�j147t ��LgW30Vt3.�FY>cApLg0Vt325JY25Lg03H;.gJYBG4
�
LgHKJK4NFC25L1FRO�HKJY2uST.�JK4\L1FzB32u03t3AN.1HKJ�L1|}AN25FCANW36I.�JY2ILg0
.G.103t[JYBG4�o3L1FY47AN.1HKJN:
ZPB34 ��#�! % � � � ����� ! % ��� � % # ! v���O>#�L1|�AN2IFCANW36I.�JY25Lg0#2IHz.�y/k\w/-/-�� HY2uScW36u.�JY25Lg09D3|�L1FCAp47t~.1Hz|�Lg6I65L�efHN:

�` �:�� : �'3 1�¡�  @':�� :�¡� A5�e_4NFY4;�V65470VtG47t�j�2u.qwR�@�K47ApJY25j14�nR03.165>@HY2IH�L1|}JYBG4�6I.�JK47HYJfBX>@tGFYL1a1F`.�MVBX>1DVJYBG4�AN6I2ISq.�JKLg65L1a1>1D
.103t JYBG4�S LgHYJ�FC47Ap470XJ(B32u03t3AN.1HKJN:	� �
��C¡�£�¡'3 ¡Y¢): �`�/3��d¡�£��;:  �¢se�.1H[L1�3JY.12I0G47t�.1H[.103.16I>6�N47t=ª�|�L1FY47AN.1HKJ#ef2I03t
.103t BG47.�JY2I0Ga ©3476ItVHq|�FYLgS�JYBG4sQ/E�O�� ndb/Q S L@tG476�:�R¡/4@  @g��£¥§ 1�¡�  @/:�� :�¡� A5�e_4NFY4hJYBG4hHYW3STSq.�JY25Lg0 L1|
AN6I2ISq.�JKLg65L1ag2IAN.16�M3FC47HYHYWGFY4 |�FYLgS�JYB34q-/.�FYJYS LgWGJYB .�FCACB32Ij14 !�JY2ItG4TM=6IW3H\HK47.1HKLg0V.16�S 47.10 #`D
MV6IW3H/JYB34T|�.�FY¬�©3476It9D
ef2I0Vt@¬��V.103t�L�Ap47.10V2IA\M3FY47HCHYWGFY4/|�FYLgS LgWGFPL�ef0 
�L@Ap47.1032IA ��HY2IS�W36I.�JY25Lg03H ! tG47HCApFC25��47t���4765L�e;: #
-/2IHYApFC4NMV.103AN2547H���4NJe_4N470 JYB34~v���O .103t 65L@AN.16fj1476IL�AN25J{> t3.�JY. e�4NFC4 � ���(# �'% #���WVHY2I0Ga�JYB34~6I2u0G47.�FC2��N47t

ZP8�k��RZzw\Q MV.1AY��.�a14%! <?>@03ACB 4NJ&.16 �7±1±'&)#cJKLs2ISTM3FYL�j14�JYBG4�M3FY47HYHYW3FY4T��LgW303t3.�FC>hApLg0Vt325JY25Lg03H7:(]{JK4NF`.�JY25Lg0
e�.1HfW3HK47t[.1Hz2I0�©3agWGFC4 �&JKLq.1ACBV254Nj14�.T0GLg0V6I2I0G47.�F�2I0�j14NFCHY25Lg0?:
ZPB34 � ��! % # � � ����� ! % ��� � % ##L1|�JYBG4TAN2IFCANW36I.�JY25Lg0he�.1H;JYB34 ©V03.16}FCW30hL1|_JYB32IH\2IJK4NFC.�JY25Lg09D�J>�MV2IAN.16I65>~. H�¬

t3.�>hBV2I03t3AN.1HKJN: ZPBV2IHRFCW30s2I03ApL1FCMxL1F`.�JK47tsAN6I2IST.�JKLg65L1a1>h.103tsJYB34 ef2I03t@¬��=.103t~| L1FCAN2u0Ga�| FYLgS JYBG4Tv���OPDdMV6IW3H
JYBG4#nR-;E���¬t3FC25j1470 vPE HCWGM3MV6547ST470XJ&|�FYLgS JYBG4�2I0Xj14NF`HY25Lg09: ZfBG4�� �(�'#�� �"! %�e_.1HqJYBG4(4p¨@JK4703HY25Lg0 L1|/JYB32IH
HY2IS�W36I.�JY2ILg0�|�L1F �&.1t3tV25JY25Lg03.169t3.�>�H7D3W3HY2I0Ga&|�L1FY47AN.1HKJfST4NJK4NL1FYLg65L1ag2IAN.16�.103t[L@Ap47.1032IA/|�L1FCAN2I0Ga .103t[M�4NFCHC2IHKJK4703Ap4
L1|�JYBG4�HYWG�3JY2ItV.16}�xLgWV03t3.�FY>~ApLg03t325JY25Lg0VHN:�o3L1FY47AN.1HKJYH&e_4NFY4�WGM9t3.�JK47t t3.12I65>1D}.103t�M=WG�V6I2IHCBG47t#|�L1F&HYB325M3��Lg.�FCt
W3HK41:

� � # �	��� ��� ����#��&�"! %
n HK4NM=.�FC.�JK4�|�L1FY47AN.1HKJ&L1|�L@Ap47.1032IA�ef2I03tG¬��V.103tsj�.�FC2I.��V2u6I25J>~e�.1H�ApLg0VHKJKFCW3ApJK47t Lg0 JYBG4qL@Ap47.1032IA�S 47HYB9:�ZPBG4
HY2IS�W36I.�JKL1Fd| L1F
JYB32IH9|�L1FY47AN.1HKJ
e�.1HdJYBG4��V.�FYL1JKFYL1M=2IA�S L@tG476gnR-;E_]^8PE*! <dWG4NJKJY2uACBc4NJ�.16��7±1±��)#`:�ZfB32IH?AN.16IANWV6I.�JY25Lg0
e�.1H;tGFC25j1470h��>h.�M3FY4p¬ApLgS MVW3JK47t9DdApLgS M3FC47BG4703HY25j14 JY2ut3.16
�V.1HK476I2I0341D9MV6IW3HRJYBG4 LgWGJKM=WGJ\L1|�JYB34TQ/E�O�� n�bRQ
S L@tG4763|�L1F_ef2I03t�HKJKFY47HYH_.103t��V.�FYLgS 4NJKFC2uAPM3FY47HCHYWGFY41:}8P47HYWV65JYH�e_4NFY4/tG4NJY2ItG47t�.103t�HY.1S MV6547t�.�J�JYB34z��LgW303tV.�FY>
L1|fJYB34��=.10G�X¬HCAN.1654[S 47HYB9: ZfB32IHcM3FYL�j@2ItG47t W3H�ef25JYB JYBG4[B32IagBG47HKJ�¬ !�W3.16I25J{>s| L1FY47AN.1HYJ | L1F L@Ap47.1032IA�M3FY47HCHYWGFY4
.7j�.12I6I.��=6541D3.�JPJYBG4�BV25agB[65L@AN.16�FY47HKLg6IWGJY2ILg0[tG47ST.103tG47t(��>�JYBG4\�V.10G��S 47HYB?:

� �(�'#�� �"! %�� ��� � � �
ZPBG4_a1Lg.16GL1|=JYBG4�| L1FY47AN.1HYJY2I0Ga;HK>@HKJK47Sle�.1H}JKL;2IHYHYWG4�t3.12I6I>;B32I03t3AN.1HYJ`ª�| L1FY47AN.1HYJ�M3FYL@t3W3ApJYH�efB32IA`B�2u03ApL1FYM�L1FC.�JK47t
JYBG4�6u.�JK47HKJ9M�LgHYHY25�V6I4
t3.�JY.@:
rs4�e_4NFY4�.��=654�JKLf.1ACBV254Nj14�t3.12I6I>"��¬t3.�>R|�L1FY47AN.1HKJYH
.103t ��¬=JKL H�¬t3.7>\B32u03t3AN.1HKJYHND�ef25JYB
. ��¬BGF�tG476I.�>�|�L1F�HYB325MV�xLg.�F`t�nR-\E���t3.�JY.\.103t .10 .1t3tV25JY25Lg03.16@±�¬ � � BGLgWGF�tG476I.�>�|�L1F�|�.�FY¬�©3476It&S 4NJK4NL1FYLg65L1ag2uAN.16
t3.�JY.@:�-z4NJY.12u6IH;.�FY4TFC4NMxL1FCJK47ts��4765L�e;:�mGB325M3��Lg.�FCt~HK4NFYj@2IAp47H;ApLg03HYJY25JYWGJK47t�.(HYJY.103t3.�FCt�B�JYST6�t32uHKMV6I.�>#L1|�JYBG4
|�L1FY47AN.1HKJ�MV6IW3H�.10�2u0XJK4NFC.1ApJY2Ij14RAN.�MV.��=2I6I25J{> | L1F�25JYH�4p¨@.1ST2u03.�JY25Lg0�.103t�B�>�MxL1JYB347HY2IH�JK47HYJY2I0GaG: !�m�4N4/8}Z �7±1±1±c|�L1F
.10[4p¨G.1S MV654 #`:

(



� ��	�� � � ��� ��� � � � �	��� � � � ���
	�����

ZPBG4#©3FCHKJqHY47.�a1Lg2I0Ga JK47HYJqL@ANANWGFYFY47t .��xLg.�F`t 8Rª�b O�-�r ]^Q�<d]^QR� D �;H�¬ � H nzM3FC2I6 �7±1±1±�: �#4NJK4NL1FYLg65L1ag2IAN.16
ApLg03t32IJY25Lg03H_Lg0�JYBG4;v�.10G��e�4NFY4 !�W32547HCAp470XJ�2I0�JYBG4/M�4NFC25L@t�M3FC25L1F_JKLq.103t[tVWGFC2I0Ga�S LgHKJ�L1|�JYBG4;ApFCW32IHY41:�m@JKFC.�J�¬
25©VAN.�JY2ILg0�e_.1HfJ>�MV2IAN.169|�L1FPJYB32IHPMx4NF`25L�t?D�FY47HY47S��V6u2I0Ga AN6I2IST.�JKLg6IL1a1>1:
ZPB34P©3FCHKJ�HY4Nj14NFC.16Vt3.�>�H�e�4NFC4zHKM�470�J�47HKJY.��V6I2IHCB32I0Ga/�V.1HY2uA�HYB325MG¬�JKL�¬HCBGL1FY4PApLgSTS�W3032IAN.�JY2ILg03H�M3FCL1JKL�ApLg6IH�.103t

JYBG4[ApFY47.�JY25Lg0�L1|z.��=.1HK476I2I0G4�v���OP:�n FY47Ap470XJY6I>X¬ApLgS M=654NJK47t,BX>@tGFYL1a1F`.�MVB32IA�HYWGFYj14N> L1|PJYBG4[v�.10G� 2I0 47.�FC65>
nzM3FC2I6"! Z�.�>�65L1FT.10Vt v�.1HYANWV03.10 ���1�1� #&.103t JYBG4�j°.�FC2ILgW3Hc.�JYSTLgHKMVBG4NFC2uAqM3FCL�t3WVApJYH�e_4NFY4[.7j�.12I6I.��V6I4�|�L1F&JYB32IH
MVWGFCMxLgHY41:RnR6IHKL�t3WGFC2u0GaTJYB32IHzM�4NFYLg2It~.��V.1HK476I2I034�|�L1FY47AN.1HKJ\t32IHKM=6I.7>(HK>@HKJK47S e�.1H\.1WGJKLgST.�JK47ts|�L1F\HYB325M3��Lg.�FCt
W3HK41:
-/WG4/JKL B3.�FCtGe�.�FY4R|�.12u6IWGFY47H�ef25JYB32u0TJYBG4/nz-;E�� tG47AY����L7¨�DGj14765L�AN2IJ>�tV.�JY.c|�L1F�.1HYHY2ISq2I6I.�JY25Lg0qMVWGFYM�LgHK47H�Lg0

JYB32IH�ApF`W32IHK4_e�4NFC4f6I2IST2IJK47t�JKL;JYB3LgHK4PtG47t3W3Ap47t&|�FYLgS,H/tGF`25| JK4NF�JKF`.1AY�@HN:�nzHCHY2IST2I6u.�JY25Lg0�L1M�4NFC.�JY2ILg03H}��4Nag.10&Lg0 ���
nzM3FC2I6�.103t(2uSTS 47t32I.�JK476I>qFY4Nj147.16547t(JYBG4�0G4N47t[JKL�.1t°�KWVHKJ�JYBG4�2I0�j14NFCHY2ILg0[HK>�HYJK47S JKL�.1ANApLgW30�JP|�L1FfJYBG4;6u2IST25JK47t
j14765L@AN25J>(tV.�JY.@:Pnzt3tV25JY25Lg03.16 ��¬tV.7>(|�L1FY47AN.1HKJYHze�4NFC4cM3FC4NMV.�FY47t[Lg0 �1� .103t � �qnzM3FC2u6�:�w/0 � D�nzM3FC2I6d.qST.��KL1F
ef2I0Vt�4Nj1470�JfL@ANANWGFYFC47t9D3.103t[L1M�4NFC.�JY25Lg0VH�e�4NFC4\JK4NFCST2I03.�JK47t?:
ZPB34zv_47HKJ���FC2IL1F�O�HYJY2IST.�JK4RL1|dAN25FCANW36u.�JY25Lg09DXez25JYBq0GL&2I0�j14NFCHY25Lg0?DXe�.1H�FC47ST.�FY��.��V65> .1ANANWGFC.�JK4/JYBGFYLgW3agBGLgWGJ

JYBG4�ApFCW32IHY41D
W30�JY2I6�JYB34�ef2u03ts4Nj1470�JN:~ZPBV2IH;FY4%�V47ApJYHcJYB34�tG4NJK4NFCSq2I032IHYS L1|PJY2ItG41D
JKL1M�L1a1FC.�MVB�>1D�.103t B347.�JY2I0Ga
W303t34NF !�W32I47HYAp470XJPApLg0Vt325JY25Lg03H�2u0�JYB32IH�HK>@HKJK47S[:
ZPB34�ef2I0Vt(4Nj1470�JRe�.1H/0GL1JR| L1FY47AN.1HYJ/2u0#JYBG4�.�JYS LgHKMVB34NFC2IAcM3FYL@t3W3ApJYHfHYL�JYBG4�L@Ap47.1032IAc| L1FY47AN.1HYJR| .12I6547t#JKL

.10�JY2IAN25MV.�JK4;25JN:�mG2I03Ap4RJYBG4\tGFC25|�JK4NFCH_e�4NFC4\FY4NJKFC254Nj147t[t3W3FC2I0GacJYB3.�J�4Nj1470XJ�|�L1F�L1M�4NFC.�JY25Lg03.16�ª°HY.�| 4NJ{>�FY47.1HKLg03HND@e_4
e_4NFY4[W303.��V654qJKLhHYJYW3tG>sJYBG4[.1HYHY2uST2I6I.�JY25Lg0 HK��2u6I6�t3W3FC2I0Ga(JYBV2IH�4Nj1470�JN:�-/2IHYApFY4NM=.103AN2547H&.1S Lg0Gah.�JYS LgHKMVB34NFC2IA
M3FYL@t3W3ApJYHRe_4NFY4q0GL1JK47t?D?47HKM�47AN2I.16I65>�.1S Lg0Ga(65L@AN.16�HYB325MV�xLg.�F`t#ef2u03t�.10VthJYBG4Tndb/Q M3FYL@t3W3ApJYHN:&ZPBG4&L1M�4NFC.°¬
JY25Lg03.16d2IS MV6I2uAN.�JY25Lg03H�L1|
JYB347HK4�tG47HK4NFCj14;AN.�FY4N|�WV6?HKJYW3tG>1:
m�4NF`25LgW3HTApLgSTS�W3032uAN.�JY25Lg03Hq6u2IST25JY.�JY25Lg0VH&e�4NFY4�ApLg0G| FCLg0XJK47t .103t L�j14NFCApLgS 4'./�VWGJ�ApLgSTScWV032IAN.�JY25Lg03H�.�FY4

6I25�1476I>�JKLTFC47ST.12I0(.�6I2IST25JY2u0GacMVFYL1�V6547S 2I0(FY47.16 ¬�JY2IS 4�L1Mx4NF`.�JY25Lg03HN:_8P4NM3FYL@t3W3ApJY2ILg0�L1|�JYBG4�0GL1FCSq.16?S L@tG476I2I0Ga
470�j�25FCLg03S 470�J�e�.1H[t325�qANWV65J�t3W34�JKL��V.103t3ef2ItGJYB 6I2IST25JY.�JY2ILg03Hq.103t MVW3�V6I2IHYBV2I0Ga�tG476I.�>�H�|�L1F[j°.�F`25LgW3H�t3.�JY.
.103t ApLgS MVWGJY.�JY2ILg03.16RM3FYL@t3W3ApJYHN: 8fLgWGJY2I0G4~t32I.165L1a .1S Lg0Ga,S L@tG47654NFCH7D�efBGL 03L1FCST.16I65>,ApLgSTS�W3032uAN.�JK4�j@2I.
2I03HYJY.10XJY.10G4NLgWVHP47ST.12I6�.103t(JKF`.1tG4cST.1HCHY25j14�t3.�JY.q©V6547Hz.103t#2ISq.�a147HPL�j14NF/JYBG4c]^0�JK4NFC0G4NJNDxB3.1t(JKL���4;| L1FCa1Lg0G41:
]^Jc2IHcAN6547.�F�JYB3.�J&tG476I2Ij14NFY>�L1|PSTL�tG4765¬��V.1HK47t 2u0G| L1F`ST.�JY25Lg0sJKL�4p¨�M�4NFC2IST470XJY.16�HYAN25470�JY2IHKJYH�.�J�¬HY47.#ef2u6I6}FY4 !�W325FY4
.�J�¬HK47.�ApLgS MVWGJY.�JY25Lg0�| L1F;JYB34TJY2IS 4 ��472I0GaGD?t34NMV65L�>147t 2I0s.(ST.103034NF\JYB3.�J�ST2I0V2IST2��N47HRJYBG4TApLgSTS�W3032uAN.�JY25Lg0
��L1JKJY65470G47AC��HN:�nRACBV254Nj�2u0Ga�.�BV25agB@¬ !�W3.16I25J{>�0G4NJ{e�L1FC�q6I2I0G�@2I0Ga\.�J�¬HK47.&2I0VHKJKFCW3S 470�JYH�.103t�HYAN25470�JY2IHKJYH�ef25JYBqHCBGL1FY4p¬
�V.1HK47t(L1Mx4NF`.�JY25Lg03HP.103t[tV.�JY.qHK4NFYj@2IAp47H�FC47ST.12I03H�. MVFC25L1FC25J{>1:
ZPB34PJY2IS 476I2u0G4�.1ACB3254Nj147t�2I0TJYB32IH�2I0V25JY2I.16@L1M�4NFC.�JY25Lg0 e�.1H�4p¨�JKFY47ST4765> 4703ApLgWGFC.�ag2u0GaGDXef2IJYBT.10TL�j14NFC.16I6xtG476I.7>

L1| � H BGLgWGF`Hq|�L1F[.�JYS LgHKMVBG4NF`2IA#L1�=HK4NFYj�.�JY25Lg03H�.103t ��: H�BGLgWGFCH�| L1F�HYB32IM3��Lg.�FCt S 47.1HCWGFY47S 470�JYHN:�ZPBG4 � H�¬
BGLgWGF�tG476I.�> 2I03AN6IWVtG47H;.(JKL1JY.16�L1|f±�: H~BGLgW3FCH;|�L1FcJYB34=�#HK4NMV.�FC.�JK4[ApLgS MVW3JY.�JY25Lg03.16_S L�t3476IH;JKL~FCW309:(ZfBG47HK4
AN.16IANW36u.�JY25Lg03H�.�FC4R0G47Ap47HCHY.�FC2I65> HK4 !�WG470�JY2I.16x.103tqJYB34725F9�KLg2I0�J�FCW30�JY2IS 47H�.�FY4/.1HYHYW3S 47t�JKL��x4R25FYFY47tVW3AN25�V654�2I0qJYBG4
HYBGL1FCJdJK4NFCS[:}ZPBG4��V.16I.103Ap4�L1|GJYB32IH
tG476I.�> ! �;H�: HzB3LgWGFCH #?2IHdt3W34�JKLR.F#�HK4NF`25LgW3Hd034NJe_L1FY��6I2ISq25JY.�JY25Lg03H?.10Vt;��#9LgWGF
L�ez0 6547.�FC032I03azANWGFYj14�2I0cJYB32IH
©3F`HKJ�4p¨@4NFCAN2IHY41:�mGBGL1FY4p¬�JKL�¬HYB32IM�ApLgSTS�W3032uAN.�JY25Lg03H}.103t�LgWGF�2I032IJY2I.16gM3FCL�Ap47t3W3FY4�|�L1F

&



M3FYL@ANWGFC2u0Ga JYBG4�Q\E�O���t3.�JY.qM3FYL@t3W3ApJYHz2IS M�LgHK47t(2ISTMxL1FCJY.10XJP6I2uST25JY.�JY25Lg03Hf.103t#ApLg0�JKFC25�VW3JK47t#HY25ag0V25©VAN.10�JY65> � :
nRt3t325JY25Lg0V.16gtG476I.�>�H�L�ANANW3FYFY47t�.�J}HK47.@D1��4NJe_4N470cFY47Ap4725M3J�L1|3JYBG4�L@Ap47.1032IA�| L1FC47AN.1HKJ}Lg0cHYBV25M�.103t�JYBG4�©=03.161�V.10G��¬
HYAN.1654cAN.16IANW36I.�JY25Lg0?:�]^03AN6uW3tG47t[.�FY4\�VW3FC0@¬2I0�L1|}JYBG4;.1HYHY2uST2I6I.�JY25Lg0�MVFYL�Ap47tVWGFY41D@JYW3032I03a�L1|�.�FCA`B325j�.16?HKJKFC.�JK4Nag2I47HND
ST.10�W3.16�4p¨@.1ST2u03.�JY25Lg0�L1|�2I03ApLgST2u0Ga�t3.�JY.�HKJKFY47.1SqHND9.103t#j�.�FC25LgWVHzHYAN2I470XJY25©=A�2I0�j147HKJY25ag.�JY25Lg0VHN:/��W3A`B�L1|�JYB32IH
�;H�: HTB3LgWGFPtG476I.�>�AN.10#�x4\476u2IST2I03.�JK47t�ef2IJYB�|�WGFCJYBG4NFP.1WGJKLgST.�JY25Lg0#L1|�JYB34�t3.�JY. |�4N47t3HP.103t(4p¨�M�4NFC25470VAp41:�ZPB32IH
FY47HYWV65JYH�2I0�.cSq2I032IS�W3S�L�j14NFC.16I6�tG476I.�> L1|�±�: H�BGLgWGFCH�HK4NMV.�FC.�JY2I03ac.�JYS LgHKM=BG4NFC2IAzt3.�JY.c.10VtqJYBG4RMVWG�=6I2IAN.�JY25Lg0 L1|
.(�/v |�L1FY47AN.1HKJN:�]^0�JYBG4 �#.�> �7±1±1±�ApFCW32uHK47Hfe_4 ST.1tG4&HY25ag032I©VAN.10XJzM3FYL1a1FY47HCHzJKL�e_.�F`thJYB32IHRST2I032IS�W3S[:2!�m�4N4
©3agWGFC4�� � .103t[JYBG4;.�JKJK470Vt3.10XJRt32IHYANWVHYHY25Lg0���4765L�e�: #

� � � 	�� � � � � � � � ��� 	 � 	�����

ZPBG4RnfMVFC2I63ApFCWV2IHK4PM3FCL�j147t�JYB3.�J�FC47.16 ¬�JY2IS 41D@.�J�¬HK47.�L1M�4NFC.�JY25Lg03H�e�4NFC4fM�LgHYHY25�=6541:
-/WGF`2I0Ga;JYBG4/�#.�>qApFCW32uHK47H�e_4
e_4NFY4�.��V654\JKL�tG47S Lg03HKJKF`.�JK4;JYBG4725FPHYAN2I470XJY25©=A/j°.16IW341:

� ��# ��� ��� � ! # � ����� ) � % �*��� !
��.7> L1M�4NFC.�JY2ILg03Hqe_4NFY4h|�L�ANW3HY47t .�J�JYBG4~| FCLg0XJYH�.1H�2I6I6IWVHKJKFC.�JK47t 2u0 ©3agW3FY4�H�:�o}25agWGFY47H � .103t � ApLg03©3FCS
JYB3.�JzJYBG47HK4�L1M�4NFC.�JY2ILg03.16?JY.�FYa14NJYH/ApLg2I0VAN2ItG4\ef25JYB#JYBG4�AN6I2uST.�JKLg65L1ag2IAN.16d| FYLg0�JY.16
HK>�HYJK47S[:���FC25L1FfJKL�tG4NMV.�FCJYWGFY41D
wR�VHY4NFYj°.�JY2ILg03.16�m@>�HKJK47S m@2uScW36u.�JY25Lg0�O�¨@M�4NFC2IS 470�JYH=!�w;m3m@O �®H #/e_4NFY4[W303tG4NFCJY.��1470 JKLhJK47HKJ&JYBG4�FYL1�VW3HYJY0G47HYH
L1|_JYBG4&L1�VHK4NFYj�.�JY25Lg03.16}MV6u.10�|�L1F�O�03tG47.7j1L1F �®H;tG>14 FY476547.1HY4�4p¨@M�4NFC2IS 470�JYHN:�8P476547.1HK47H;e�4NFY4THC2IScWV6I.�JK47ts2I0~JYBG4
AN6I2ISq.�JKLg65L1ag2IAN.16�|�FYLg0XJY.16dHK>�HYJK47S ef25JYB�j�.�FC25LgW3H�ApFC47t325�V654/M�4NFYJYWGFC�V.�JY25Lg03HN:}nR0[4p¨@.1STMV654;.�M3M�47.�FCH�2I0�©VagWGFY4 (�:
ZPBG47HY4 4p¨�M�4NFC2IST470XJYH\�VFC.1AY�14NJK47t JYBG4q6I25�1476I>�HYAp4703.�F`25LgH;.103tsa147034NFC.16I65>hApLg0G©3FCST47thJYBG4T4p¨@Mx4NF`2IS 470�JY.16}MV6I.109:
ZPBG4\FC476I.�JY25j14;HYW3ANAp47HCHft3WGF`2I0Ga�JYBG4�nzM3FC2I6�ApFCW32uHK4\65470XJPApFC47t325�V2I6u25J>TJKLqJYBG47HK4�HY2uScW36u.�JY25Lg03HN:

 � �
	��� ��� ����#�� ! � ���
n J>�MV2IAN.16?.�J�¬HK47.�2I0�j14NFCHY25Lg0�L1|}nR-\E�� t3.�JY.q2IH�2I6I6IWVHKJKFC.�JK47t�2I0�©3agWGFC4 &�:�ZPBG4;t3.�JY.Te�4NFY4�L1�3JY.12I0G47t[.1HfMV.�FYJ
L1|�.[HYWGFYj14N>�L1|�JYBG4�m@LgWGJYBG4NFC0so}6I.10G��| FCLg0XJY.16�HK>@HKJK47S 2u0~.1t3j°.103Ap4qL1|_.[tG>14 FC476547.1HK41:&rs4Te_4NFY4 FYLgWGJY2I034765>
.��V654zJKL&FY47t3W3Ap4zj14765L�AN2IJ>�HC25ag03.16IH�L1|?L1FCtG4NF�H � ANS�ª°HK47ARJKLcFCLgWGagB365> �;HcANS�ª°HK47AR��>qHYWG�3JKF`.1ApJY25Lg0qL1|dJYBG4Rv���OPD
.103t�JKLT��4765L�e � � ANS�ª°HK47A\|�Lg6I65L�ef2I0Ga&2I0�j14NFCHY25Lg0?:}ZfBG4\2I0Xj14NF`HY25Lg0[HYBGL�ef0�4p¨@MV6I.12I03H�±���� L1|
JYBG4\FC.�e j14765L@AN25J>
t3.�JY. j�.�FC2I.10VAp41:

 � ��� � ��� % # � � ����#��&�"! %
-RFC25|�JK4NFCHft3FYL1agWG47t#.�JRj�.�FC25LgW3HztG4NM3JYB3Hfe�4NFY4cFYLgWGJY2I034765>�t34NMV65L�>147t�JKL�HCWGFYj14N>[JYBG4cL1Mx4NF`.�JY25Lg03.16d.�FC47.@:��hZPBG4

��� :@363[H�;�58Dd? A(58:@;e362dOP5U?/=12�F(2$I858365GA(2dOnA(:6O�?@58IGN�2E3�?@58IL?@;�On��:<58DE2$DE:@;%AR?@D�A��+5C?4FR?<OP58:�a
� h�F(:<Q<H�2E71=12
F(2$O�2E7958Q@;�2dO�?@DED�:@FRO�58;�Q4A(:/A(0�2���� � ��7WAR?@;�O�? FRO���� �8�/OPFR? Q�FR?JA(5C:PaijA(: AR?@IM:@^��@�4OPF(5G^_A(2�FfOP2ES�I8:dNP362E;%A(7�=�2�F(2

3�?<OP2`58;�?[792
F(5C2�7�: ^��d�[DEI8H�7WA(2�F(7EK�=�5GA(0>�<�"! F(2EDE:J��2
F9N�FR?JA(2<a

±



HK4NMV.�F`.�JY25Lg0 t32uHKJY.103Ap4T��4NJe_4N470 FY47.16�.103t HY2IS�W36I.�JK47t�t3FC25|�JK4NFCH\e�.1H�W3HK47t .1Hc.#S 47.1HYWGFY4�L1|�| L1FY47AN.1HYJ�HK�@2I6I6�: �
m�4Nj14NFC.16�|�L1FY47AN.1HKJYH
e�4NFC4�FCWV0�t3.12I6I>1D�JKLz4Nj°.16IWV.�JK4�|�L1FY47AN.1HKJ�HK4703HC25JY25j@25J>RJKLzJYB34_ApLgS M=WGJY.�JY25Lg03.16XMV.�FC.1S 4NJK4NFCH7:
]�0
©3agWGFC4R±\e_4RMV65L1J�JYB34zApLg6I6547ApJY2ILg0qL1|dtV.12I65>��x47HYJ�tGFC2I| JK4NF�| L1FY47AN.1HYJYHND@j14NFCHYW3H_65470Ga1JYBqL1|?| L1FC47AN.1HKJND@| L1F_JYBG4RefBGLg654
ApFCW32uHK41: ZPB34�ST47.10,4NFYFYL1F a1FYL�ePJYB,FC.�JK4[��4NJ{e�4N470 !���47HKJ #c|�L1FY47AN.1HKJT.10Vt,.1ApJYW3.16�M�LgHY25JY25Lg0�2IH ��: D��@S�ª°t3.�>1:
Z�L~M=WGJ&JYB32IHc4NFYFYL1F a1FYL�ePJYB�FC.�JK4(2I0 M�4NFCHKM�47ApJY25j141D�JYBG4�JY2ItV.16�t32uHKMV6I.1Ap47S 470�J&2IH�L1|fL1FCtG4NF � � �@SI.�.103t�JYBG4
HYWG�VJY2It3.16��3L�e�2uHPJ>�MV2IAN.16u65>��;H�¬ �'Hq�@S�ª°t3.�>1:/m@2u03Ap4;JYBG47HK4�.�FY4�JYBG4ct3.12u65>��x47HYJP| L1FC47AN.1HKJYHND9.1H/tG4NJK4NFCST2I0347t(2I0
B32I0Vt3HY25agB�JND3JYB32IHRS 47.1HYW3FY4c0G4N47tVHzJKL���4c2I0�JK4NFYM3FC4NJK47t�.1H/.10h2ItG47.16�Dx65L�e_4NF/��LgW303t(Lg0�|�L1FY47AN.1HKJ/4NFYFYL1FRa1FYL�efJYB
FC.�JK41:�ZfBG4\JY.1HK��FY47ST.12I032u0Gac|�L1FPW3H�2IH�JKL�tG4NJK4NFCST2I034RJYB34;HK4NJYWGM[L1|
JYBG4\| L1FC47AN.1HKJfHK>@HKJK47S HKL JYBV.�J�JYB32IH��¯��47HKJ �
|�L1FY47AN.1HKJ;AN.10s��4&HK476547ApJK47thef25JYB3LgWGJzJYB34 �x47034N©3JzL1|�JYBG4&j14NFC25©VAN.�JY2ILg0st3.�JY.@:co3W3JYWGFY4 2IS M3FCL�j147S 470�JYH\2I0~JYBG4
�V.1HY2uA\.1HYHY2IST2u6I.�JY25Lg0�.165a1L1FC25JYBVSTH�ST.7>[6547.1t(JKLT4Nj1470(��4NJKJK4NFfM�4NFY|�L1FCST.10VAp41:
ZPB347HK4zt3.�JY.cApL1FYFY47HKM�Lg03tTJKL�2I0�JK4NFCS 47tV2I.�JK4p¬tG4NM3JYB�tGFC25|�JK4NFCHNDXt3FYL1agWG47tq0347.�F�JYBG4zM�>@AN0GL@AN6I2I0G4'.�| L1FY47AN.1HYJYH�L1|

HYWGFC|�.1Ap4;tGF`25| JK4NF`H�e�4NFY4c6547HYHP.1ANANWGF`.�JK41:

 � ��� ��# � ����#�� �	! %
n j�.�FC254NJ{> L1|ft32��x4NFY470�J&.�M3M3FYLg.1A`BG47H�e�4NFY4[W3HY47t JKLsS Lg032IJKL1F�.103t M3FC47t32IApJ�JYB34�JKFC.��K47ApJKL1FC2547H&L1|fJYBG4�JYBGFY4N4
tG>14(M=.�JYACBG47HN: O�.1ACB 2I0°�K47ApJY25Lg0,e�.1Hq.1ANApLgS MV.10V2547t ��>�JYBG4#tG4NM=65L�>@S 470�JTL1|\HK4Nj14NFC.16RtGFC25|�JK4NFCH&ef25JYBV2I0�JYBG4
MV.�JYA`BsefBGLgHK4&S L�j147S 470XJYH�e�4NFC4 JKFC.1AY�147t�WVHY2I0Ga���L1JYB~HC.�JK476I6I25JK4&.103thFC.1t32IL�©G¨@47HN:;]�0h.1t3t325JY2ILg09D9.10~.10V.165L1a
|�L1FY47AN.1HKJ}L1|GJYBG4�tG>14�JKF`.���47ApJKL1FY>�e_.1H}ApLgS MVW3JK47t�j@2I.PJK47STMxL1F`.16�2I0�JK4Na1FC.�JY25Lg0cL1|VnR-;E��~j14765L�AN2IJ>;L1�VHY4NFYj°.�JY2ILg03H
ApLg6I6547ApJK47t t3WGF`2I0Ga[JYBG4�tG>14�HYW3FYj14N>hL1Mx4NF`.�JY25Lg03HN:[o}2I03.16I6I>1D�0�W3S 4NFC2IAN.16�| L1FC47AN.1HKJYH�L1|_JYB34�Ap470�JK4NF�L1|PSq.1HYH�L1|
JYBG4;tG>14/MV.�JYA`B[e_4NFY4;ApLgS MVWGJK47t���>�FY476547.1HY2I03a�AN65LgWVt3H_L1|�MV.1HCHY25j14/MV.�FYJY2IAN6I47H_2u0XJKL |�L1FY47AN.1HKJ6�3L�e ©3476ItVHN:�ZPB32IH
S L@tG476 ¬��V.1HY47t M3FYL@Ap47t3WGFY4P2uH�S L1FY4RApLgS MV654p¨ JYB3.10qJYBG4f.103.165L1ac| L1FC47AN.1HKJ�2I0TJYB3.�J�25J�2I03AN6IW3t347H}j14NFYJY2IAN.16VSTL1JY25Lg0
.103t(HYMV.�JY2I.16�j14765L@AN25J>�a1FC.1tV25470XJYH7:
]�0�.1t3tV25JY25Lg0\JKLzJKFC.1AY�@2I0GazJYBG4�tG>14��®H
Ap470�JK4NF
L1|3Sq.1HYHND�S L�t3476 ¬�a1470G4NFC.�JK47tc©3476It3H?e�4NFY4_.16IHKLRW3HK47t;JKLzM3FYL@t3W3Ap4

HK>@0GL1M3JY2IARST.�MVH�L1|
25JYH�BGL1FC2 �NLg0XJY.16�t32IHYJKFC25�VWGJY2ILg09:�ZPB34R0G4N47t�|�L1FP.1tGj147ApJY25j14cApL1FYFY47ApJY25Lg0�JKLTtG>14/L1�VHY4NFYj°.�JY2ILg03H
.�FC2IHY47H/| FYLgS JYB34 |�.1ApJ;JYBV.�J;25J/JY.��147Hc.[t3.�>�L1F;STL1FY4 JKL#ApLgS MV6I4NJK4T.[HYWGFYj14N>�L1|�JYBG4 M=.�JYACB9D
t3WGFC2I03aqefB32uACB
��L1JYB JY2ItV.16�.103t HYW3�G¬�JY2It3.16�S L1JY2ILg03HqAN.1W3HY4�HY25ag0V25©VAN.10�JTt32IHKMV6u.1Ap47S 470XJYHTL1|\JYBG4(e�.�JK4NF7: w/0 JYB32uH MV.�FYJTL1|
JYBG4(�=.10G�=D_JYBG4h� � JY2utG4#S L�j147H �VWV2It�MV.�FCAp476IHq2I0,476I6I2IM3JY2IAN.16�S L1JY25Lg0 ef25JYB .�HY47ST2IST.��KL1Fq.°¨G2IHTL1|\0G47.�FC6I>
� � ��SI./JYBG4hS 47.10 �3L�e�2IH�Lg0 JYBG4�L1F`tG4NF�L1| � � ANS�ª°H�JKL�e_.�FCt JYBG4hHKLgWGJYB�e_47HKJN:�Z�L�.1ANApLgW30XJ�|�L1F�JYB32IHND
�VW32ut@¬�| Lg6u65L�ef2u0Ga�t3FC25|�JK4NFCH\e_4NFY4�tG4NM=65L�>147t .165Lg0Ga�JYBG4�HYW3FYj14N>hJKFC.1AY� 2u0sJYBG4�STL�tG476�HKLg6IWGJY2ILg03HNDd47.1A`B JY.�a1a147t
ef25JYB JYBG4�L1�VHY4NFYj147t,tG>14[ApLg03Ap470�JKFC.�JY25Lg09: ZPBG47HK4�MV.�FYJY2uAN6547H&.�FY4[HK>�HYJK47ST.�JY2IAN.16I65> FY476547.1HK47t�.�J JYBG4�JY2IST4�L1|
L1�VHK4NFCj°.�JY25Lg0h.103th.1tGj147ApJK47t�| L1FYe�.�FCt~W30�JY2I6dJYB34�470Vt#L1|�JYBG4�HCWGFYj14N>1:;n�J\JYBG4�©V03.16�JY2IS 41D�JYBG4 ApLg6I6547ApJY2ILg0�L1|
MV.�FYJY2uAN6547H�FY4NM3FC47HK470XJYHz.10(47HKJY2uST.�JK4�L1|�JYBG4cHK>�03L1M3JY2IA\t32IHYJKFC25�VWGJY2ILg0�L1|}L1�VHY4NFYj°.�JY2ILg03HP�V.1HY47t(Lg0(JYB34�S L@tG476547t
j14765L@AN25JY2547HND�| FCLgS efB32IA`B JYB34[JKFC.1Ap4NF�t32uHKJKFC25�VW3JY25Lg0 AN.10,��4[ST.�M3M�47t9: nz0 4p¨@.1S M=654�L1|zJYB32uHcMVFYL�Ap47tVWGFY4[2IH
HYBGL�ef0�2I0 o
2IagWGFY4 � � : ZPBG4�FY476I.�JY25Lg0VHYB325M �x4NJ{e�4N470�JYB34�a14NL1a1F`.�MVB32IA�M�LgHY25JY25Lg0VH;L1|fJYB34�L1�VHY4NFYj°.�JY2ILg03H .103t
JYBG4725F�.1tGj147ApJK47tq65L�AN.�JY2ILg03H}.�J
JYB34_©=03.16�JY2IS 4�2IH}ApLgS MV654p¨���47AN.1W3HY4_L1|=JYBG4�6I.�FYa14�.1S MV6u25JYW3tG41D°JY2IS 4p¬tG4NM�4703t3470XJ
�3L�e;:[O�j1Lg6IWGJY2ILg0sL1|�JYB32IH;FC476I.�JY25Lg03HYBV25Ms2IH�0GL1J�L1��j@25LgW3H�| FYLgS*HKJY.�JY2IA�ST.�MVH�.�JcJYBG4TJ{e�L~4703tGM�Lg2I0�JYH;HYBGL�ef0
2I0so}25agWGFC4 � � .�j�2IHCW3.16I2��7.�JY25Lg0h2I0s.10V2IST.�JK47ts|�L1FCS MVFYL�j@2ItG47H\.(S�W3A`B S L1FY4TApLgSTMV654NJK4TM3FC47HK470XJY.�JY2ILg0�L1|�JYBG4
FY47HYWV65JYH�! HK4N4�B�JKJKM?�«ª1ª°HYAN25470VAp41:¯efBGLg2�:¯47t3Wxª°W3HK4NFCH`ª°SqApag2I6I6I2IA�ª�ag6IL1�x47A�ª°8}ZP-fn MV.�M�4NF¥ª°tG>14 ST.�M3MV2u0GaG:®BXJYSq6 #`:
� hbH�F(58;�Q���?dN�=12b5C;+��2
F9A(2dOeifh � � O�? AR?�X�H�A�;�:@AfO+F(58^UA(2�F(7E�YO+F(5G^_A(2�FfO�? AR?4=�2�F(2`F(2E792�F(��2EO�^": Ff��2�F(5 c Dd?JA(58:<;�: ^�A(0�2`0�58;�O�DE?@7WA(7

?@;�O�^_:@F(2EDd? 7WA(7Ea

� �



ZPB34/6IL�AN.�JY25Lg0�L1|
JYBG4/JKFC.1Ap4NF �®HfAp470XJK4NFzL1|�ST.1HYHf.�J�JYBG4/©V03.16xJY2IS 4\AN.10[��4\ApLgS MV.�FY47t�ez25JYB�JYBG4\M�LgHY25JY25Lg0
L1|��VW32It@¬�|�Lg6I65L�ef2I0GazMV.�FYJY2IAN6I47H�2I0°�K47ApJK47tT2I0�JKL\JYBG4P|�L1FY47AN.1HKJ�HKLg6uWGJY25Lg09D1M3FCL�j@2It32I0Ga/.10 47HKJY2uST.�JK4PL1|�| L1FC47AN.1HKJ�HK�@2I6I6�:
E_LgS M=.�FC2IHKLg03H��=.1HK47t[Lg0[JYBG4c0GL1FYJYB �V.10G��tG>14;FC476547.1HK4;.�FY4�2u03AN6IW3tG47t�2I0[o}25agW3FY4�±�:

 � � ���  	 ! ! ��� � ) � % �*��� �	� � � � � ��� ��� � #�� ��� � � �(�'#�� �"! %
-/WGFC2I03a\JYBG4z��.7>qApFCWV2IHK41DgM�L1MVW36u.�JY25Lg03H}L1|9ApL1M�4NMxL@t3H !�41:¯aG:5DVE�.16u.10�W3H�©V03ST.�F`ACB32IANWVH #de�4NFY4R.��VW303tV.10XJ�Lg0qJYBG4
HYBG476I|GefB32I654�MV6I.10G��JKLg032IA�BX>@tGFYLg2ut3H?e_4NFY4�| LgWV03t�Lg0&JYB34_ApFY47HYJN:
]^J�B3.1H
��4N470�HCBGL�ef0�JYB3.�J}MV6u.10G��JKLg0V2IA�B�>�t3FYLg2It3H
ST.�> �x4zHY25ag0325©=AN.10XJ�MVFY47t3.�JKL1FCH�L1|9>1LgW30GacHYJY.�a147H�L1|�ER:�©V03ST.�F`ACB32IANWVH !�41:¯aG:5DV�#.1t32u0 4NJ�.16�:5D��7±1±��)#`:�v_L1JYB�JYBG4
L1�VHK4NFCj147t tV2IHKJKFC25�=WGJY25Lg03H/.103t JYBG4�8�¬Z S L�t3476I2I0Ga#HC2IST6IW3.�JY2ILg03H;tG47S Lg0VHKJKFC.�JK47t JYB3.�J�6u25JKJY654�ApL�¬�L@ANANWGFYFC4703Ap4
L1|�JYBG47HK4�Je_L�JY.°¨G.�e_.1H�M3FY47HY470XJN:(Z
.°¨@.°¬HYMx47AN2I©VATMV6u.10G��JKLg0 t32IHKJKFC2I�VWGJY25Lg03H/2I0VApL1FYM�L1FC.�JK47t 2I0�JKL#JYB34�S L@tG476
tG47S Lg0VHKJKFC.�JK47tTJYBV.�J�t32 ��4NFY470�J�.1tGj147ApJY25j14fFC4Nag2IS 47H�2I0&JYB34PJe_L�ST.��KL1F�FY4Nag2ILg03H�L1|xJYBG4fv�.10G� ! ApFY47HKJ�j@HN:�HYBG476I|{D
HK4NMV.�F`.�JK47t#��>[JYBG4�JY2ut3.16dST25¨@2I03a | FYLg0�J #�.E��47ApJK47thJYBG4cMxL1JK470�JY2I.16dFY4NJK470XJY2ILg0�.103t�ST2 ¨G2I0Ga L1|�L1FCag.1032IHYSTHz.103t
M�L1MVW36I.�JY2ILg03HN:q�RFY47.�JK4NF&.1tGj147ApJY25Lg0 L1|_M�L1MVWV6I.�JY25Lg03HRJKL#JYB34THKLgWGJYB�e�47HKJce_.1H�L1�VHK4NFYj147t 2I0hJYBG4qHCBG4765|�FC4Nag25Lg0
! ApL1M�4NM�L�t3H #�JYB3.10[Lg0[JYBG4cApFY47HKJ+! B�>�t3FYLg2It3H #`: !�m�4N4�©3agWGFY4��'�

 � � � ����#�� �	! %�� ��� � � �
o}25agWGFY4�� � HCBGL�efHTJYBG4[JY2IS 476I2u0G4�FC47.16I2��N47t�Lg0 O�Q"� � ��D � � DG:,]�0�JYB32IH&a1FC.�MVBV2IA�e�4[FY4NMVFY47HK470�J 4Nj14NFY>�MV2547Ap4
L1|/HYAN25470�JY25©VA�2I0G|�L1FCST.�JY25Lg0 ��> 2IJYH 65L�AN.�JY2ILg0,2I0,. � ¬- JY2IST2I03a~HKM=.1Ap41: ZPBG4�j14NFYJY2IAN.16P.°¨G2IH&FY4NMVFY47HK470�JYH JYBG4
JY2IS 4\L1|}L@ANANWGFYFY470VAp4;L1|�.10[4Nj1470XJ/2I0[03.�JYW3FY41:�ZPBG4cBGL1FC2��NLg0�JY.16?.°¨G2IH�FY4NM3FC47HK470XJYHfJYBG4;JY2IST4\L1|}.�j°.12u6I.��V2I6I2IJ>qL1|
2I0G|�L1FCST.�JY2ILg0c.���LgWGJ}JYB3.�J�4Nj1470�JN:�nz6u6XL1�VHY4NFYj°.�JY2ILg03.16Gt3.�JY.\0G47Ap47HYHC.�FC2I65>;| .16I6���4765L�e�JYBG4�DFH � 6I2I034'.g2I0G|�L1FCST.�JY25Lg0
.���L�j14/JYBG4R6I2I0G4f2uH�0G47Ap47HCHY.�FC2I65> .c| L1FC47AN.1HKJN:���W3�V6I2IAN.�JY25Lg0qtG476I.7>@H_HK4NMV.�FC.�JK4\t3.�JY.c| FCLgS JYBG472IF_W3HY4z2I0q| L1FY47AN.1HYJYH
L1F�BV2I03t3AN.1HKJYH7:
oGL1FC47AN.1HKJ�HY2IS�W36I.�JY25Lg03H�.�FC4z2I032IJY2I.�JK47tT.�J�JYB34 
���476I6 �\L1F_AN65LgHY2I0Ga\JY2uS 4'.�2u0G| L1F`ST.�JY25Lg0 MVW3�V6I2IHYB347t
.�|�JK4NFcJYBG4q�x476u6�.�FY4TJKL�L�6I.�JK4�JKL#��4q.1HYHC2IST2I6I.�JK47t?:�nR0 .1HYHY2uST2I6I.�JY25Lg0 !�L1F�ApLgS MVWGJY.�JY2ILg0 #\tG476u.7>h| Lg6u65L�efH�JYBG4
��476I6�D1.�|�JK4NF�efB32IA`B&JYBG4PHY2IS�W36I.�JY2ILg0cFC47HYW365JYH}.�FY4�MVW3�V6I2IHYB347t�.1H�./JY2IST47HK4NFC2547H>:�������./j14NFCJY2IAN.1636I2I034_2I0�JYBG4�JY2uST2I0Ga
HKMV.1Ap41:�O�.1ACB�HY2IS�W36I.�JY25Lg0[ApLgSTM3FC2IHK47H�.qB32I03t3AN.1HYJ_M�4NFC2IL�t�.1HPe_476I69.1Hz.&| L1FY47AN.1HYJfM�4NFC25L@t9:
nRHzAN.10#��4�HK4N470~o
2IagWGFY4 � � D�ScWVACB(L1|�JYB34 
K6547.�FC0V2I0GaTANWGFYj14 ��tG476I.�>[| FYLgS JYBG4�nzM3FC2I69ApF`W32IHK4;e�.1Hz476I2IST2 ¬

03.�JK47t9D�.103t JYBG4z.�J�¬HK47.�ApLgS M=WGJY.�JY25Lg03.16GJY2uS 4�e_.1H�.1ANAp47654NFC.�JK47t�ef25JYB .\| .1HKJK4NF�e�L1FY�@HKJY.�JY25Lg0?:�ZPBG4�FY47HYWV65J�2IH�.
� ��¬BGLgWGFfJKL1JY.16dtG476I.�>�|�FYLgS .�JYSTLgHKMVBG4NFC2uAz��476I6xJKL��\v |�L1FY47AN.1HKJzMVWG�V6u2IAN.�JY25Lg09:}8P47ST.12u032I0Ga&2IH�. ��¬BGLgWGFfMVWG�G¬
6I2IAN.�JY2ILg0�t3476I.7>q2u0�JYB34R.�JYS LgHYMVBG4NFC2IAR|�L1FY47AN.1HKJNDGefBV2IACB�AN.10���4zFC47t3W3Ap47t�.1H�0G4N47tG47t9:�ZPB34zL�j14NFC.16I69ApLg03AN6IWVHY25Lg0
2IH�JYB3.�Jzt3.12I65>=��¬t3.7>[|�L1FY47AN.1HKJYHzAN.10(��4\.1ACB3254Nj147t�ef25JYB[BV.165|u¬tV.7>�L�j14NFC.16I6dtG476I.7>1:

� � � � � ����� � � �

w/WGF��=.1HY2IA/©V03tV2I0GagH�.�FY4�HYWVSTST.�FC2��N47t�.1Hf| Lg6I6IL�efHN�

 oV.1HKJ\FY47.16 ¬�JY2IST4�2I0�j14NFCHY2ILg03HPL1|_.�HKJY.�JK4p¬�L1| ¬�JYBG4p¬.�FYJ���- HCBG4765|�S L@tG476�AN.10h��4�ST.1tG4 .�JRHY47.@D?tGFC25j1470���>

�'�



HCB325M3��Lg.�FCt�nR-\E�� t3.�JY.@:

 8f47.16 ¬�JY2IS 4[t3.�JY.°¬.1HCHY2IST2I6u.�JY25j14�| L1FY47AN.1HYJYHTAN.10���4�ST.1t341D�.103t |�L1FY47AN.1HKJ M3FYL@t3W3ApJYH&tG476u25j14NFY47t .�JTHK47.@D
ez25JYB[.1HYHY2ISq2I6I.�JY25j14\tG476I.�>�L1| ��ª � t3.7>�L1Ff6547HCH�| L1Fz.���¬t3.7>[|�L1FY47AN.1HKJN:

 o3L1FY47AN.1HKJ/.1ANANWGFC.1Ap>�L1| ��: DT��S�ª°t3.7>[.�M3M�47.�FCHP.�MVM3FYLg.1ACBV.��V654\|�L1FftGFC25|�JK4NFCH�.103t#tG>14\MV.�JYACB347HN:

 8f47.16 ¬�JY2IS 4c.1HYHY2IST2u6I.�JY25Lg0�L1|
HYMx47AN2I47H�¬HKM�47AN25©VARMV6I.103��JKLg0[65L@AN.�JY25Lg03HPe_.1Hz.1ACB3254Nj147t?:

 ��W365JY25¬HYB325M L1M�4NFC.�JY2ILg03H�.�FC4�M�LgHYHY2I�V654(.103t e�4NFC4~.1A`B3254Nj147t
.\JYBG4NFC4~.�FY4hHK4NFC2ILgW3H�034NJe_L1FY��2u0Ga 2IHCHYWG47H
.1STLg0GaqHYB32IMVH�.103t(HYB32IMG¬�JKL�¬HYBGL1FY41:

8P476u.�JY25j14cJKL�JYBG4cJYBGFY4N4&BX>�M�L1JYBG47HK47HRtG47HYApFC25��47t(.���L�j141Dxe_4&B3.7j14&.1S MV654�ApLg0G©3FCSq.�JY25Lg0#L1|�i2� � | .1HKJND�B325agB@¬
!�W3.16I25J{>�M3FCL�t3WVApJYH/e�4NFY4�tG476I25j14NFC47thJKL�HYAN25470�JY2IHKJYH�.�JcHK47.@:�ZPBG4T2I0�JK4NFY47HKJ�JYB3.�J;JYB32IH�2I0G|�L1FCST.�JY25Lg0s.�JKJKFC.1ApJK47t
t3WGF`2I0Ga/JYBG4zApF`W32IHK47H�HYWGa1a147HKJYH_ApLg0G©3FCSq.�JY25Lg0TL1|9i � � JYB3.�J�JYBG4zM3FYL@t3W3ApJYH�.1tVtTj�.16IWG4PJKL�t3.�JY.c2u0XJK4NFYMVFY4NJY.�JY25Lg0.�JfHK47.@:�E_Lg0�JY2I0�W347t(HYApFCWGJY2u0X>�L1|
JYB34 �7±1±1± LgWGJYApLgST47HzHYB3LgW36It[.16I65L�e W3H�JKLq�x4;STL1FY4;M3FY47AN2uHK4\Lg0[JYB32IHPMxLg2u0XJN:
ZPBG4�6I.1HKJ/BX>�M�L1JYBG47HY2IH7DVJYB3.�J/FY47.16 ¬�JY2uS 4�|�L1FY47AN.1HKJYH\AN.10s2ISTM3FYL�j14�HY.1S MV6u2I0GaGDVFC47ST.12I03Hz| L1F`ST.16I65>[W30�JK47HKJK47t~��>
JYB32IH�4p¨�M�4NFC2uS 470XJN:~ifL�e�4Nj14NF JYB34�HK>@HKJK47S e�.1H�ApLg0VHYW365JK47t t3WGFC2I03a(L1M�4NFC.�JY25Lg03.16_tG47AN2IHY2ILg0 ST.��@2I0Ga~.103t�e_4
j@254Ne JYB32IH�.1HPMV.�FYJY2I.16?ApLg03©3FCST.�JY25Lg0�L1|�i ��:�o3WGJYW3FY4;.�J�¬HK47.�JKFC2I.16IH�.�FY4_�YW3HKJY2I©347t9:

� � ��� ��� ��� � �

]�0�FY47Ap470�Jc>147.�F`Hce_4�BV.7j14�ApFYLgHYHK47t HK4Nj14NFC.16_2IS M�L1FYJY.10�J�HYAN25470�JY25©VATJYBGFY47HYBGLg6ut3HNDdFC476I.�JY25j14qJKLhS L@tG476�HKL1M=B32IH�¬
JY2IAN.�JY25Lg0s.10VthFY47.16I2IHYS(D�ApLgSTMVWGJY.�JY25Lg03.16}M�L�e�4NF7D�.103thFY47ST.�FY��.��V654&0G4Ne 2I0VHKJKFCW3S 470�JYH/2I03AN6IWVt32I0Gaq2u0@¬HY25JYW~2I0@¬
HKJKFCWVS 470XJYHf.103t(HY.�JK476I6u25JK47HN:�Z�L1a14NJYBG4NFfJYBG47HY4�.�FY4;FY4Nj1Lg6uWGJY25Lg032��72u0GacL1M�4NFC.�JY2ILg03.169L@Ap47.10GL1a1FC.�MVB�>1:
�#L�t3476IH[B3.7j14sJYB34~M�L1JK470�JY2I.16/JKL ApLg030G47ApJ[a147034NFC.16/JYBG4NL1FY> JKL HY25JK4p¬HKM�47AN25©VA~t3.�JY.-.�.103t�JKL 2I0�JK4Na1FC.�JK4

t32IHYMV.�FC.�JK4�t32uHYAN25MV6I2u0G47HN:�ZPB34�47S 4NFYa1470VAp4cL1|�
KApLgS M=WGJY.�JY25Lg03.16
HYAN254703Ap4 ��.1Hz.�M3FYL1|�47HYHY2ILg03.169©3476It(JK47HKJY25©347HzJKL
JYBG4�j�.16IWG4�L1|fJYB32IHc| W303ApJY25Lg09:sZPB34�FY47.165¬�JY2IS 4�tG4NMV65L�>�S 470�J&L1|zS L@tG476IH�2I0 JYBG4�©3476It9D�ezB32I654T4p¨@M�4NFC2IS 470�JY.16
MV6I.10VHcAN.10,HKJY2u6I6�4Nj1Lg6Ij141D�M3FYL�j�2utG47H&0�W3ST4NFYLgW3HcMxLgHCHY25�V2I6u25JY2547HN:(rs4(BV.7j14(tG47S Lg0VHKJKFC.�JK47t,HKLgS 4�L1|zJYBG47HK4���>
.1HYHY2uST2I6I.�JY2I03azt3.�JY./.1H�t325j14NF`HK4�.1H}j14765L�AN2IJ>c.10Vt HKMV.1Ap4p¬�JY2IS 4�65L@AN.�JY25Lg03H}L1|x2I03t32Ij�2ItVW3.16�MV6I.10G��JKLg032IA�L1FYag.1032uHYSTHND
.103t,tG476u25j14NFC2I0Gah| .1HKJND_FY47654Nj�.10XJ |�L1FY47AN.1HKJYHN: rs4#.�FY4#ApLg0�j�2u03Ap47t,JYB3.�J JYB32uH&J>�Mx4[L1|\.1ApJY25j@25J{> AN.10 Sq.��14�.
HY25ag0V25©VAN.10�J�t32 ��4NFY4703Ap4f2u0TLgWGF�L1�VHK4NFYj�.�JY25Lg03.16=M3FYL1a1FC.1SqH�.103t�2I0 LgWGF�.��V2I6u25J>�JKL�WV03tG4NFCHKJY.10VtT.103tqSTL�tG476VJYBG4
L@Ap47.109:
ZPB34NFY4�.�FY4�HK4Nj14NFC.16�0G4N47tVHN:~E_LgSTS�W3032uAN.�JY25Lg03H;�=.103tGef2It3JYB�.1S Lg0GahHYB325M=HND�HYB3L1FY41D�S L�L1FC47t .103t tGFC2I| J�¬

2I0Ga�2I03HKJKFCWVS 470XJYH7D�HY.�JK476I6u25JK47HND�.103t .1W3JKLg0GLgS LgW3Hcj147B32IAN6547H�0G4N47t3HcJKL#��4�.#B325agB M3FC25L1F`25J>~| L1F�JYBG4�FY47HK47.�FCA`B
�34N4NJN:�8P476I.�JK47t�2IH�JYBG4c0G4N47t(|�L1Ff.Ta147034NFC.16I2��N47t(tV.�JY.q2I0�JK4NFY| .1Ap41:_v_4NJKJK4NF/S L�t3476IH�ef2I6u6x.16Ie_.�>�Hf�x4c. M3FC25L1F`25J>1D
47HKM�47AN2I.16I6I>#JYBGLgHK4�efB32IA`BsApLgWGMV654q�V25Lg65L1ag2IAN.16�.10Vt�MVB�>�HC2IAN.16}MVBG470GLgST4703.@:�nR03ts©V0V.16I65>1D?M3F`.1ApJY2IAN.16�t3.�JY.#.1H�¬
HY2ISq2I6I.�JY25Lg0#M3FYL@Ap47t3WGFY47Hz.�FY4 0G4N47tG47t~FY476I.�JY25j14�JKL[.16I6
t3.�JY.�HKJKFY47.1STHN:;-/2I6u25a1470XJzMVWGFCHCW325JPL1|�JYB347HK4 0G4N47t3HRef2I6I6
>@25476It[.&�3FC2IagBXJ�| WGJYWGFY41:

� �



� ��� � ��� � � � �

n�bRQcD �7±1±1±#��BXJKJKM?�«ª1ª°HYag2 � � :¯ePeP�?:®03Lg.1.@:¯a1L�jx� & � & � ª�e_4N� � ª�e�47� � ª�JYL�ApLg6ut ��:®BXJYSq6
v�.1AY�@W3HNDx8;:®ic:V.103t(-�:¯r�:Vv_LgWGFC0G41D �7±'&)(�:��P�Y¡�£�¢���5 R�� ��°D H1±'� M3Md:��(]�Z ��FC47HYHND=E�.1Sc�3FC2It3a141:
v_4NJKJYHNDdnc:5Ddmx: ¬���:�izLg0GaGD9.103thi�: ¬<�:x�}.109D0�7±1±����;E_LgS MV.�FC2uHKLg0(L1|�Q\E�O���¬Q\E�nz8�8f47.103.165>@HY2IHzef25JYB �7±'&)(

o
]�o}O t3.�JY.@: ��¡�  ���~�Y� �	�P��
 �"� � DGD ��DF& � ¬ ��DX±'&�:
-/.7j@2IHND�ER:
m�:5D�mx:
��:
�\.16I6I.�a14NF7D ��:dZ�.103aGD}<�:?b/2I03Ap470�JND�ER:
UG:dnRHYB°�Y2I.109D
.103t y�:
izW9: ���1�1� :(8P47.165¬�JY2IS 4

j@2IHYWV.16I2��7.�JY25Lg0�L1|
JY.°¨@.°¬HYMx47AN2I©VA\MV6I.103��JKLg0[t32uHKJKFC25�VW3JY25Lg03HN:>! HYWG�VST2IJKJK47t #
-/.7j@2IHND�E/:«mx:5D�mx: � :X�/.16I6I.�a14NF�.103t&nc:®8;:�m�Lg6IL�e;:>�7±1± � :���2IApFYLg.�a1a1FY4Nag.�JY25Lg0VH�L1|=L@Ap47.1032IA_MV6u.10G��JKLg0�L1�VHY4NFYj147t

��>�JKL�e_47t(j@2ItG4NLTST2uApFYLgHYApL1M�>1:	�=�?:��p x�`� � H)(�� � � � ¬ � � � :
-/.7j@2IHNDGER:�mx:5D�mx:X� :��/.16u6I.�a14NF7D�� :X��.�FYFC.@D�.10Vt r :g�T:�m�JK4Ne_.�FCJN: �7±1±���:�8f.�MV2ut&j�2IHCW3.16I2��7.�JY25Lg0�L1|xMV6I.10G��JKLg0

.��=W303t3.103Ap4T.10VthJY.°¨�Lg0GLgSq2IATApLgS M�LgHY25JY2ILg0sW3HY2I0Ga�JYBG4 b/2ItG4NL(��6I.10G��JKLg0�8P47ApL1FCt34NF7:�&�C�{¤��x�C���P��5 �
� �`D�DF��D �7±ED6(�¬ �7±)( � :

�/.16I6u.�a14NF7D@mx:X� :5D@E/:�mx:g-/.7j@2IHND�n�:gr�:XO�MVHKJK472I09Dgnc:�m�Lg6IL�e;DX.10VtT8;:�ER:�v�47.�F`t3HY654N>1:��7±1±���:�iR25agB@¬�FY47HYLg6IWGJY25Lg0
L1�=HK4NFYj�.�JY25Lg03H}L1|VM=6I.10G��JKLg0cHKM=.�JY2I.16@t32IHKJKFC2I�VWGJY25Lg03HdApL1FYFY476I.�JK47t&ef2IJYB�B�>@tGFYL1a1FC.�MVB�>�2I0�JYBG4f�RFC47.�J�m�LgWGJYB
E�B3.1030G476�DV�R4NL1FCa147Hzv�.10G�x:�&�C�^¤����Y���P� 5 � � �`D�DF��D � � � (�¬ � ���EDG:

�/<}w/v�O_ER: �7±1±-��: �/<}w/v�O_E QzL1FYJYB�e�47HYJ�n�JY6I.10�JY2IA(��FYL1a1FC.1S[�s�/<
w/v�O�E E�.103.1t3.Xª°kc:«mx:��(4N4NJY2I03a�Lg0
Qc:¯r�:�n�JY6u.10XJY2IA&o}2IHYB34NFC2547Hf.10VthE�6u2IST.�JK41:zkc:«mx:?�/65L1�V.16�w/Ap47.10sO�ApLgHK>�HYJK47S -R>@03.1ST2IANH7D�8f4NM�L1FYJzQzLG:
� D=oG4N�3FCW3.�FC>��7±1±-�

�/<}w/v�O_ER:>�7±1± � :sQfL1FYJYB�e_47HKJ�n�JY6u.10XJY2IA�]�S MV6547S 470�JY.�JY25Lg0 ��6I.10?:#k�:«m�:}�/65L1�=.16�w/Ap47.10�O�ApLgHK>�HYJK47S -R>�¬
0V.1ST2IANHND38f4NMxL1FCJPQfLG: ��DxUgW30G41D �7±1± � :

iz4703tGFY>1DG8;:@.103t�]`:@iz41D��7±1±���:_Zd47A`B3032IAN.16�8f4NMxL1FCJ�Lg0(wR�@�K47ApJY25j14\nz0V.165>�HC2IH !�wfn #���FYL°��47ApJN:�]^0�M3FY4NM?D81���  �
� �Y�N¦ ���P�^¤ �	�;§'@1£�¡Y¢ � �P�`�C�� ��=�?:��
B�JKJKM?�«ª1ª�ePefe;:®ST.�F7:®tG|�L�¬S M�LG:¯agA�:®AN.Xª°HYAN25470VAp4�ª�L�Ap47.10=ª°ApLg.1HYJY.g6 BX>@tGFYL@tG>@03.1ST2IANH`ª�Lg.°¨�:®B�JYST6

�;.103.1Sq25JYHYW9DX� :5D �7±'&1±���-R47HYApFC25MVJY25Lg0�L1|=JYBG4PQ/�hE ag65L1�V.16Gt3.�JY.\.1HYHC2IST2I6I.�JY2ILg0c.103t&|�L1FY47AN.1HKJ�HK>�HYJK47S[:����Y� �
�1  @ �?¡�£Y�Y�`�E5 � :� �¢2DGD �'�'H�¬ �ED � :

<dW34NJKJY2IACB9Dx8;:®nc:5D�UgF7:5D=U3:VizWVtGag2I03HP.10Vt�ER:��/L�L@t3.16I6�D �7±1±���:f]^032IJY2I.1698P47HYWV65JYH�|�FYLgS .�E_LgS��=2I0G47t[ZP2It34�.103t
m@JKL1FCS*m@WGFCa14ToGL1FY47AN.1HKJ&�(L@tG476�L1|_JYBG4Tkc:«mx:dO�.1HYJcE_Lg.1HKJND��/W365|�L1|��#4p¨@2uApL#.103t E�.�F`25�3��47.10�m�47.[2I0
<�£�¡����;H°JYBqE_Lg0G|�4NFY4703Ap4_Lg0�rs47.�JYB34NF�nz0V.165>�HC2IHd.103t�oGL1FY47AN.1HYJY2I0GaGDXnRS 4NFC2IAN.10 �#4NJK4NL1FYLg65L1ag2IAN.16Vm@L�AN254NJ{>1D
QzL1FY|�Lg65�xD3b
nc:5DVnRWGagW3HKJ��7±1±���D=M3M?: HED6(�¬ H'H � :

<?>@03A`B9D�-�:®8;:5DGUG:®Z;:«ER:1]{MdD@ER:®Of:gQz.12ISq2541D�o_:®OP:Xrs4NFC0G4NF �7±1±���:�E_LgS M3FY47B34703HY25j14PApLg.1HKJY.16xAN25FCANWV6I.�JY25Lg0 S L@tG476
ez25JYB[.�M3MV6I2uAN.�JY25Lg0�JKLTJYBG4��\W365|dL1|���.12I0G41:+1�¡�  � :  x�N  ���/3��G¦@��3 ���P��5N�C��£��N¦ � ��D�(�D &)(/H�¬{± � ��:

<?>@03A`B9D=-�:®8;:5D?ER:®Of:=QR.12IST2541DxE/:«��:=iR.10303.1B9D�7±1±'&�:fiR2I03t3AN.1HKJY2u0Ga JYBG4&�/4NL1FYa147H/v_.103�(E�25FCANW36I.�JY2ILg09D3�}.�FYJ
]¥�V-R4NJY2It32u0GaG:�1�¡�  � :� x�p  ���'3��G¦G��3 ���P� 57�Y��£K�p¦I�;&�� � � (�¬ �'�1±�:

�;�



��.1t32I09D�<�:®�
:5DPv_Lg6I65470VHNDfmx: ��:5DPizL1FYag.109DPOf:5DPv�W3654NF7DP� :�8fWV0Ga141DPUG:5Dzm@W36u6I25j�.109D�vR:®� :5DP�;65472u0@¬{�#.1AN��BG4N41D
�&:®� :5D?-/WGFC2I09DxOP:5D9-/WGFY�V2u09DVnc:«��:5D9b�.10h�\47WGFY4709D�-�:5D?65LgWGFCt341D�mx:5D9v�W3AY�@6I2I0?D=nc:5D�E�6I.�FY�141D9��:®Of:0�7±1±���:
b�L1F`.1AN25LgW3H_MV6I.10G��JKLg032IAzBX>@tGFYLg2ut3HN��WV0G4p¨�M�47ApJK47t�M3FY47t3.�JKL1FC>q2IS MV.1ApJ�Lg0�.cApLg.1HKJY.169Sq.�FC2I0G4P47ApLgHY>�HKJK47S(:
&�`�{¤ � �x�Y���P��5N�C��£��N¦ � �`D�DF��D �;& � ��¬ �;&'� � :

��A��/2I6I6I2uANW3t3tG>1Dd-�: U3:5D}-�:®8�:�<?>@03A`B9D�nc: ��:��#L�L1FY41D
r�:«ER:}�R470�JY6547ST.10?D�E/:«mx:d-/.7j@2IHND>�7±1±'&�:#nR0�nzt���Lg2I0�J
-/.�JY.�nzHCHY2IST2I6u.�JY25Lg0�nfM3MVFYLg.1ACB#JKLqJYBG4�O�HKJY2IST.�JY2ILg0[L1|���HK47W3t3L�AN.16I.10�W3H�HKMVM?:��
L1MVW36I.�JY2ILg0(-R>�03.1Sq2IANH
2u0�JYBG4��/W36I|dL1|��#.12u0G4p¬^�R4NL1FYa147HRv�.10G��8f4Nag25Lg09: � : 5C¦@�N£ :�� 5q�P�¥�Y�� x¡Y¢1£K�`¤V¦X§�(-! �gª D6#`D ��� H�¬ � �;&�:

QR.12IST2541D;ER:®OP:5D��7±1±���: �R4NL1FYa147H�v_.103� FY47HC2It3W3.16RAN25FCANW36u.�JY25Lg0�t3WGFC2I03a e_47.�� .103t HYJKFYLg0Ga,HKJKFC.�JY25©=AN.�JY25Lg0
M�4NFC2IL�t3H�¬���FYL1ag0GLgHKJY2uA\0�W3ST4NFC2IAN.169S L@tG476�FY47HYWV65JYHN:�� � �P�Y¡`¤V¦�§ 5 � �P��5p�N¦ �"� � ��D�E���D �ED �1±�¬ �EDF&���:

8}Z��7±1±1±��_BXJKJKM?�«ª1ª°HCAN254703Ap41:¯efBGLg2�:¯47t3W=ª°W3HK4NF`H`ª°STApag2I6I6u2IA�ª�ag65L1��47A�ª°O�Q � � ��¬ D�ª°BXJYSq6 ª°O�Q � � � o�ER: � � ª
E�8_kz]Ym@O y"DG: �gª°BXJYSq6 ª�|�AN.1HYJN:®BXJYST6

Z
.7>@65L1F7Df� :�.103t ER:�v_.1HCANW303.109D ���1�1� DP-R47HYApFC25MVJY25Lg0,L1|/JYBG4 �7±1±1± w/Ap47.10GL1a1FC.�M=B32IA�E_Lg0Vt325JY25Lg03H&Lg0 JYBG4
QzL1FYJYBG47.1HYJRE_Lg0�JY2I0G470�JY.16�m@BG4765|^�}QfL1FYJYB347.1HKJfo}2IHYB#m@AN2I4703Ap4cE_470�JK4NFf8P4N|^:�-RL�A�: �1� ¬ � �/. � � �\M3Md:�nfj�.12I6 ¬
.��=654\| FCLgS[��Qz.�JY2ILg03.16���.�FC2I0G4;o}2IHCBG4NFC2547HPm�4NFYj@2IAp41D � ���Tr�.�JK4NF\m�JN:5DVrsL�L@t3HPizLg6541D=��.@: �g� HEDF��¬ � �g� ��:

rs47HKJK4NFC2u0G�=DVU3: UG:5DG8;:®nc:3<dW34NJKJY2IACB9D3UgF7:5DGn�: � :Gv_.�MVJY2IHKJY.@D3Qc:¯r :=m@A`BG4��90G4NFP.103t��
:@oV.�FYFC.�F7D �7±1± � :_ZP2ItG4/.103t
m@JKL1FCS�m@WGFCa14(��FY47t32uApJY25Lg03H kRHY2I0Ga�.�o}2I0V25JK4[O�6547S 470�J��#L�t3476�D�� �	�\§)@�£K�/4-3 : ���� �¢':� x�C�N£ :� �¢��	� � 1
�
�'�;&A! � � #`� �;�)(/��¬ �;�X± � :

�?¡1£ 9T¡�£Y�>:�  �p¡1£ 9T� � :�¡� 3DgApLg0�JY.1ApJdJYBG4�M3FYL°�K47ApJ9e�4N��HY25JK4�.�JdB�JKJKM?�«ª1ª�ePePeP¬03ST6�:®t3.�FCJYS LgWGJYB9:¯47t3Wxª°AN25FCANS L@t3H`ª°8}ZP-Pnc:
E_FCWV2IHK4/FY4NM�L1FYJYH�.�FY4�.�j°.12u6I.��V654\|�FYLgS JYBG4;k\m3�/6IL1�x47A��/4NL1FYa147Hzv�.10G�#wR��Ap41D3BXJKJKM?�«ª1ª�ag6IL1�x47A�:¯ezBGLg2�:¯47t3W9:

��D



�,� � � ��� ��� � � � � � � ���

ZPB32uH/e�L1FY�se�.1H�HCWGM3M�L1FYJK47th��>~JYB34�k\m3�/<
w\v_O�E�M3FYL1a1F`.1S[D
.&��Lg2I0�J�W30VtG4NFYJY.��@2I0Ga[L1|�JYBG4�QR.�JY25Lg03.16�m@AN2 ¬
4703Ap4�oGLgW303t3.�JY2ILg0 .103t JYBG4qQR.�JY25Lg03.16�w/Ap47.1032IAT.10Vt n�JYS LgHKM=BG4NFC2IATnRt3ST2u032IHKJKFC.�JY2ILg09:Trs4qJYBV.10G�hLgWGFc0�W@¬
S 4NFYLgWVHRApLg6u6547.�agWG47H\2I0�JYB32IHRM3FYL1a1F`.1S |�L1F/JYBG4725F/4703ApLgWGF`.�a147S 470XJ;.10Vt~2u0XJK4NFY47HYJNDx47HYMx47AN2u.16I65>[LgWGF\HYB32IMVST.�JK47H
.���Lg.�FCt#O�-�r ]^Q <d]^QR� .10Vt#O�QR-/O�n�bzw/8;:xZPB32IHf2IHfk\m3�/<}w/v�O_E E�Lg0XJKFC2I�VWGJY25Lg0 � �$( � .�.103thE_Lg0XJKF`25�VW@¬
JY25Lg0 � � �g� & � L1|}JYBG4\rsL�L�t3HzifLg6I4cw/Ap47.10GL1a1FC.�MVBV2IA\]�03HKJY25JYWGJY2ILg09:

�;H



o
2IagWGFY4����_m�47.1HYLg03.16?AN25FCANWV6I.�JY25Lg0[2I0�JYBG4c�\W365|
L1|}��.12I0G4 ! HKLgW3FCAp41�_��A��/2I6I6u2IANW3t3tG> 4NJz.16�D �7±1±'&)#`:

� �



31

31.5

32

32.5

33

33.5

34

34.5

35

35.5

−70 −69.5 −69 −68.5 −68 −67.5 −67 −66.5 −66 −65.5

40.5

41

41.5

42

42.5

43

Longitude (deg)

La
tit

ud
e 

(d
eg

)

−0.1

0

0.1

0.2

0.3

0 5 10 15 20 25 30 35 40 45

200

150

100

50

0

Horizontal Distance (KM)

V
er

tic
al

 D
ep

th
 (

M
)

24.5

24.5

2525

25.5

25.5

26
26

0.2 m s−1

0.001 m s−1

o}25agWGFY4 � ���R4NL1FYa147H�v_.103�~B�>�t3FYL1a1FC.�MVB�>�.103thAN25F`ANW36I.�JY25Lg09D�|�FYLgS JYBG4 ApLgS MVW3JK47t��#.�>X¬{UXW30G4TAN6I2ISq.�JKLg65L1a1>1:
<?4N|�JN�}��L1JKJKLgS HC.16I2I0325J{> ST.�M�2u6I6IW3HKJKF`.�JK47H�JYBG4/t32IHKJKFC2I�VWGJY25Lg0�L1|dHY6IL1Mx4fe_.�JK4NF�.103t�| FC47HYBG4NF�HCBG4765|�e_.�JK4NF�:�8f25agB�JN�
�#47.10 HCWG�3JY2It3.16�AN25FCANW36I.�JY2ILg0�Lg0 .#JKFC.10VHK47ApJ�.1ApFCLgHYH�JYBG4�QzL1FYJYBG4NF`0 o}6I.10G�sL1|R�/4NL1FYa147H v�.10G�=:~ZPBG4T©V476It3H
.�FY4(HY.1STMV6547t | FCLgS*JYB34(HY2IS�W36I.�JK47t�AN6I2IST.�JKLg6IL1a1>1:,E_Lg6IL1F��=.103t3HN��2IHKL1JY.1ACBVH L1|R.16ILg0Ga�¬��V.10G� HKM�4N47t ! S�ª°H #`:
b�47ApJKL1FCHN�_2I0@¬�MV6u.10G4\AN25FCANW36I.�JY2ILg09:�E_Lg0XJKLgW3Ff6I2I0G47H7� ��� :�ZPBG4\JKFC.10VHK47ApJz2IH�Sq.�FY�147t(2I0�JYBG4c654N| J�M=.10G476�:

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.1
0.11

50 100 150 200 250
150

100

50

0

Horizontal Distance (KM)

V
er

tic
al

 D
ep

th
 (

M
)

24.5
24.5

2525
2525.5

26

o}25agWGFY4����~ZP2ut3.16I65>�¬.7j14NFC.�a147t tG4703HC25J> ! � � ApLg0XJKLgWGF`H # .103t j14NFYJY2IAN.16zj�2uHYApLgHY25J{> ! ApLg6IL1FY�V.103t3H7D�S � ª°H # L�j14NF
�R4NL1FYa147H[v�.10G�xDP|�FYLgS JYB34~ApLgS M=WGJK47t ��.7>�¬{UgWV0G4~AN6u2IST.�JKLg65L1a1>1:�ZPBG4#JKF`.103HK47ApJ�2IHqST.�FC�147t 2u0 ©3agWGFC4 � :
ZPBG4/j@2IHYApLgHY2IJ>�2uH_AN.16uANW36I.�JK47t[W3HY2u0Gac654Nj1476 � : H�JYW3FY�VW365470VAp4RAN65LgHCWGFY4/.103t[2IH_M3FC2ISq.�FC2I65>&JYBG4/FY47HYWV65J�L1|���L1JKJKLgS&¬
a1470G4NFC.�JK47t#JYWGFY�VWV654703Ap4\t3WG4\JKLT��>�JY2It3.169S L1JY25Lg0?:

�$(



31  31.5 32  32.5 33  33.5 34  34.5 35  

69 W   68 30’W 68 W   67 30’W 67 W   66 30’W 66 W   

40 15’N 

40 30’N 

40 45’N 

   41 N 

41 15’N 

41 30’N 

41 45’N 

   42 N 

16−28    April 1999

200m100m

60m

Salinity

o}25agWGFY42DG�/w/�VHK4NFYj147t~��L1JKJKLgS HY.16I2I032IJ>1D�nfM3F`2I6 �7±1±1±�:�8P476I.�JY25j14&JKL[AN6I2ISq.�JKLg65L1a1> !�©3agWGFC4 � #`D9M�4NFYJYWGFC�V.�JY25Lg03H
.�FY4;4Nj@2ItG470�JP.165Lg0Ga JYB34�QfL1FCJYB(.103t�m�LgW3JYB*�V.10G�@HN:

71 W   69 30’W 68 W   66 30’W 65 W   
40 N   

40 45’N

41 30’N

42 15’N

43 N   

Longitude

L
at

it
ud

e

Endeavor Cruises EN323, EN324; Edwin Link Cruise EL9905

40m      60m                100m

Dye Release 1

Dye Release 2

Dye Release 3

o}25agWGFY4=H��T�#.�> �7±1±1±�L1Mx4NF`.�JY25Lg03HN:(8/ª�b O�03t347.7j1L1F�Mx4NFC| L1FCST47t tG>14�FY476547.1HK4�4p¨�M�4NFC2uS 470XJYHc2I0�JYB34q��L7¨@47H
HYBGL�ef09:�8/ª�b�O�tGef2I0�<d2I03��HYWGFCj14N>147t[.&JKFC.103HK47ApJ+!�a1FC4N470(6I2I0G4 #�.1t°�Y.1Ap470�J�JKLq. 6I2I0G4RL1|��/<
w/v�O�E S L�L1F`2I0GagH
!�FY47t(6u2I0G4 #`:

�;&



forecast meteor. conditions;
elevation response to the 

    Hindcast

Automated FTP, Daily:

Oceanic−scale model run
to compute the wind−band 

3 Day Forecast Products
1 Day Hindcast Products

Posterior Error

Embedded Bank150 Domain

  
7
2

o W
 

  
7
0

o W
 

  
6
8

o
W

   6
6

oW
 

  6
4

oW
 

  39oN 

  40oN 

  41oN 

  42oN 

  43oN 

  44oN 

  45oN 

for the limited−area mesh

The limited−area bank mesh used

forecast products.
produce the final hindcast and
to invert velocity observations and

extraction of barotropic BC’s

Forecast
,

CTD

Model
Interpolation to 

Conversions

IC’s

Ship Met.
    Data

P−EWind

Far−Field 

Flux Fields

Extract Surface

Heat

Acquire NCEP

Surface Elevation

Compute

Output

Weather Model 

Cov (Errors, BC’s)

∆
Unexplained

DataFriction

40m

60m

100m

Basis for BC’s 
Convergence Criterion

Inverse Model

BC’s

Output

ADCPMeterological
    Forcing

V, A, N, k, ZBC’s∆
Prior BC’s +

QUODDY

o}25agWGFY4 ���_]^JK4NFC.�JY25j14&0GLg036u2I0G47.�FP2I0�j14NFCHY25Lg0#M3FYL@Ap47t3WGFY41:�ZPBG4 w/Ap47.1032IA�| L1FC47AN.1HKJfe�.1H/ApLgS MVWGJK47t#Lg0�.qef2ItG4p¬
.�FY47. t3LgST.12I0,!�rs47HKJK4NFC2u0G��4NJ#.16�D �7±1± � #`D�|�L1FCAp47t ��> e_47.�JYBG4NF~S L�t3476/| L1FY47AN.1HYJYH�.103t �V.�FYL1JKFYL1MV2uA�JY2utG47HN:
-R4NJY2ItG47t��V.�FYL1JKFCL1MV2IARM3FY47HYHCWGFY4fe�.1H�HY.1S M=6547tqLg0�JYB34z�V.103�X¬HYAN.16I4/ST47HYB��xLgWV03t3.�FY>G!�LgWGJY6u2I0G47t #�.103t�W3HK47t�JKL
FY4NM3FC47HK470XJ\JYB34 |�.�FK¬�©V476Ithef2I03tG¬��V.103t�FY47HKM�Lg03HK4 .1H\��LgW303tV.�FY>(ApLg03t325JY2ILg03H/| L1F\JYB34T�V.10G��¬HYAN.1654 AN.16IANW36u.�JY25Lg09:
ZPBG4R�V.10G��¬HYAN.1654/|�L1FY47AN.1HKJP2I0�j14NFYJK47t[65L@AN.16xj14765L@AN25J>�t3.�JY.�JKLT2IS M3FYL�j14/�xLgWV03t3.�FY> ApLg03t32IJY25Lg03HN: 
Cy/k\w/-/-�� �
! <?>@03A`B �
���/3 � �7±1±��)##2IH[JYBG4s�=.1HY2IAsHY2IS�W36I.�JY2ILg0�470Gag2I0G4s|�L1F(JYBG4��=.10G�X¬HCAN.16541: ]^JK4NFC.�JY25Lg0 e�.1H(W3HY47t JKL
.1ANApLgSTS L@t3.�JK4�25JYHP0GLg036u2I0G47.�FC25JY2I47HN:

�7±



−68.5 −68 −67.5 −67
40.4

40.6

40.8

41

41.2

41.4

Longitude

L
at

it
u

d
e

EN323 clim 01

40

60

80

−68.5 −68 −67.5 −67
40.4

40.6

40.8

41

41.2

41.4

Longitude

EN323 clim 05

40

60

80

o}25agWGFY4�(�� ��FC4p¬ApFCW32IHK4�HY2IS�W36I.�JY25Lg03HqL1|;M3FYL1M�LgHK47t HKLgWGJYBG4NF`0��V.103� tG>14�FC476547.1HK47HN:�<d.1W303A`B M�Lg2I0�JYH !�FY47t #
.103tsJK4NF`ST2I03.16}M�Lg2I0�JYH !��V6IW34 #zL1|�HC2IScWV6I.�JK47thMV.�FYJY2IAN6I47H;.�FY4qHYB3L�ef0�WV03tG4NF;B�>�M�L1JYBG4NJY2IAN.16�ApLg03t325JY25Lg0VHN:T<?4N|�JN�
AN6I2ISq.�JKLg65L1ag2IAN.16?ApLg03tV25JY25Lg03HN:�8z25agBXJN��AN6I2IST.�JKLg65L1a1>�MV6IWVH_. � H�¬���0GL1JRQzO ef2I03t?:

���



−68 −67.9 −67.8 −67.7 −67.6 −67.5 −67.4 −67.3 −67.2 −67.1 −67
40.7

40.8

40.9

41

41.1

41.2

41.3

41.4

0.5 m/s

Observations: RMS = 42 cm/sec

50

60

70

80

90

100

40

−68 −67.9 −67.8 −67.7 −67.6 −67.5 −67.4 −67.3 −67.2 −67.1 −67
40.7

40.8

40.9

41

41.1

41.2

41.3

41.4

0.5 m/s

EN323
F
C.15 Quoddy Sim 3: rms err=0.081471 m/s

40
50

60

70

80

90

100

o}25agWGFY4 &���]^0�j14NFCHY2ILg0[L1|
nR-;E�� t3.�JY.@:�ZPB34\FC.7e;DVj14NFYJY2IAN.16I65>�¬.7j14NF`.�a147t~nR-;E�� t3.�JY.T2IHPHCBGL�ef0(Lg0[JYBG4�654N|�JN:
w/0�JYBG4&FC25agB�JzJYB34cM�LgHKJ�¬2I0�j14NFCHY2ILg0�FC47HY2It3W3.16dL1F 
KW30G4p¨@MV6I.12I0G47t � j14765L@AN25J> ! t3.�JY.[ST2I0�W3HfSTL�tG476�M3FY47tV2IApJY25Lg0 #
2IH�HYB3L�ef09:�ZPB34/2u0Xj14NFCHC25Lg0�4p¨�M=6I.12I03H�±���� L1|
JYBG4;nz-;E�� t3.�JY.&j°.�F`2I.103Ap4;2I0�JYB32IH�AN.1HK41D=6547.7j@2I0Ga&JYBG4\FY47HC2It3W3.16
Lg0 JYBG4~FC25agB�J�.1H 
K0GLg2IHY4 �@:lZfBG4�j@2IHY2I�V654(HKJKFCWVApJYWGFY4h2I0 JYBG4hFY47HC2It3W3.16P2u03t32IAN.�JK47H�JYB3.�J�JYBG4NFY4h2IH�FYL�LgS |�L1F
2IS MVFYL�j147S 470�Jf2I0�JYB34;2I0Xj14NF`HY25Lg09:

0 0.5 1 1.5 2 2.5 3 3.5 4
0

2

4

6

8

10

12

14

16

Length of prediction  (day)

F
or

ec
as

t e
rr

or
  (

km
)

intercept=−0.15 km, slope=3.4 km/day

South Flank drifters
North Flank drifters
North Flank dye

o}25agWGFY4�±���m�4NMV.�FC.�JY2ILg0���4NJe_4N470 FY47.16�.10Vt 0�W3S 4NFC2uAN.16I65>�¬HY2IS�W36I.�JK47tstGFC2I| JK4NFCH7D�j14NFCHCW3H;JY2IST41:�O�.1A`B tV.�JYW3S
FY4NM3FC47HK470XJYH_JYBG4R��47HKJ_L1|dHK4Nj14NFC.16x4p¨@Mx4NF`2IS 470�JY.16V|�L1FY47AN.1HKJYHN:�ZPBG4R4NFYFYL1F_a1FYL�ePJYB[2uH ��: D&�@S�ª°t3.7>1DGFC4NM3FY47HK470�JY2I0Ga
. ��47HKJ�¬AN.1HK4cHYAp4703.�FC25LG:

� �



0

2

4

6

8

10

12

14

 67°50’  67°40’  67°30’

 41°00’

 41°05’

 41°10’

 41°15’

 41°20’

40

60

Longitude (°W)

La
tit

ud
e 

(°
N

)

Observations from 05/16 − 12:00GMT to 05/20 − 12:00GMT

0

2

4

6

8

10

12

14

 67°50’  67°40’  67°30’

 41°00’

 41°05’

 41°10’

 41°15’

 41°20’

40

60

Longitude (°W)

La
tit

ud
e 

(°
N

)

Observations projected to 05/20 − 12:00 GMT
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