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:<;3=?>A@3BDCFE3GIHFJLKA=+>AMNJ3H�OQPRE3=?@3HTSUBWVAKX;3HTCYVXHZM[KX=?BRJ\BRS^]3K_>`KaM[bcHF>`SUBRd+d+B.OT=+J3P�KX;3HTC�BWV_VXHFd+M"e
KX=?BRJfBRS9MWJfHhgibjHYVX=+GIH�JkKZl`:m;3Honqpr:tskeuC�VXHZM[KX=?BRJIb3VXB C�HF>_>m;vMW>�KwOxBzy3VXBLMW@f>{KaMWPRH�>F|)]3VX>{Km=+>AKX;3H
>_HFd?HFC�KX=?BRJ}BRS	>_Eiyi~rBWyv>T�LBRE�OmMWJLK<K_B�=?J3CFd+E3@3H�=+J�KX;3H�]vJvMWdj]3KX>x]vd+H\�u���[�a�vMWJ3@�>_HFCFBRJ3@�=?>xKX;3H
CFBRJL�LH�VX>_=?BRJ�b3VXBDCFHF>_><S�VXBRG�C�BWV_VXHFd+M[KXBWV{e�@vM[KXM�SUBWV_GfM[KxKX;iVXBRE3PR;���HZMW>_EiVXHFG\HFJkKts H�KmKXB�nqpr:Tsc�
OT=?KX;�>{BRGIH���MWPRPR=?J3PIBRS�KX;3HN@vM[KaM�OT;3=+d?H�=?J}KX;3H���HZMW>{EiVXHFGIHFJLK�s H�Kz�u���.�D� �al��oS�K_H�Vt�LBRE7���LH
GfMW@3H�KX;3H�nqpr:Ts�]vd?HF>F�jKX;3H�V_H�V_HFGfMW=+J3>�K_;3Hz=+G\bcBWV_KaMWJLKo>{KaMWPRHF>�BRSAM[VXCa;3=?� =+J3P3�jCFd?HZMWJ3=+J3P�Eib
MWS�KXH�VT�LBREiVX>_HFd?S)MWJ3@�bv=�bjHFd?=+J3=?J3P��u�c�"� �D�al

�N�5�F�< ¢¡^£�¤¥ �¤q¦§�< �¨�¤�©_¤)¨�¨�©{ª¬«X¦®�¯�¡^«{¤)°�¡
± HFd+B.O¢=+>xMzCa;3HFCX²id?=+>{KmSUBWV6K_;3H�b3VXB CFH�>_>F� OT=?KX;IV_HFSUH�VXHFJ3C�HF><K_B�b�M[VaMWPWVaM[bv;3>x=+JIK_;3HoGfMW=+J\K_HYgiKZl
pwKXHFGI><=+J´³Zy3VaMWCFHF>YµzGfMZ��J3BWKtJ3HFH�@}KXB�ycH�@3BRJ3HNSUBWVtH��LHYV_��HYgibcH�VX=+G\HFJkKFl
�[��s HFd+H�C�KX=+J3P\>_Eiyi~rBWyv>tKXB�E3>_HW|

¶3·R¸�¹.ºW»t¼¾½v¿ lÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ã+Ä�Å�ÆvÇ b�lÉÈ
¹1Ê�Ë[Ìi¿ ËWÍ lÀlÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ã?Ä�Å+Î9Ç b�lÏ�
Ð Ë[ÍDÑvÒW¿D· BREiK_bvEiK lÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ã+Ä�Å?ÓRÇ b�lÉÔ
½v¿ Ë[ÕkÌi·3Ò"ÍLÊDÕ6¼u½3¿ lÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ã?Ä�Å+Ö9Ç b�l?�.×
ØiÙ Õ Ù ¹.ºR»T¼u½3¿ lÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ã?Ä^Å�ÚDÇ b�l?�.Û
Ü ¸R½^Ë[ÝLÕ ÑvÒR¿k· BREiK_bvEiK�� ¿iÒD¹ eu]vd?H"� lÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ã+Ä�Å�Þ.Ç b�l?�1È

�k�I�´M[²i=+J3P���HZMW>_EiVXHFG\HFJkKos H�K1�ß>h�
s H�K_KX=?J3PIEib�KX;3H�OxBWV_² =+J3P\@3=?>{² lÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ã�àcÅ�ÆvÇ b�l?�.á
Íi·WÕ Ø Ù Õ Ù ¼u½3¿ lÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl ÃâàcÅ+Î9Ç b�l?�.ã
äDå »�¹ å lÂlÀlÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ã�àcÅ?ÓRÇ b�lÉ�W×

ÛD��æobcH�VaM[KX=?BRJ3>tBRJ}K_;3HN��HZMW>_EiV_HFGIHFJLK�s H�K.�ß>Y�
sDKaM[V_KX=?J3P\PRd+=?>_; lÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀlÂl ÃÉç3Ç b�lÉ�R�
³ äLè ÒR¿WÕ µ lÀlÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ãéç7Å�ÆvÇ b�lÉ�[�
³Fê ÙRØ�ë Ë[ÝDÝ�¼wÍ µ lÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl ÃÉç7Å+Î9Ç b�lÉ�RÈ
³ ½^ËR¿ è ¿ Ù Í�¼wÍ µ lÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ãéç7Å?ÓRÇ b�lÉ�RÈ
ì ;3HFCX²�>XMWG\bvd?H�Vt>rKaM[KX> lÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl ÃÉç7Å+Ö9Ç b�lÉ�W�
å ê Ò"Õkíkí lÂlÀlÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl ÃÉç7Å+Ö9Ç b�lÉ�RÔ
è Ò"¸ è ê ¹ lÂlÀlÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl ÃÉç�Å�ÚDÇ b�lÉ�RÔ
è Ò"¸LºD¶kÌx¼�Í lÀlÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ãéç7Å�Þ.Ç b�lÉ�Wã



³ ½v¿Rî è ¿RÍ6¼�Í µ lÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl ÃÉç�Å�ï�Ç b�lÏÛR×
¹"Õ ÙWð Ø Ù Ý Ø ½3¿ Ë[Õ�¹)¼�Í lÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl ÃÉç7Å+ñ9Ç b�lÏÛRÛ
BWKX;3H�V�=?Jk�LH�>{KX=+PLM[K_=?�LH.ò[@3=+MWPRJ3BR>{KX=+Cobvd?BWKX> lÂlÀlÀlÁlÀlÀlÂlÀlÀlÂl�Ãéç7Å ó�Ç b�lÏÛLÈ
è ¿ Ù ÍLÌi·3Ò"ÍLÊDÕ lÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ãéç7Å+ôcÇ b�lõ�k�

� �I�ös�÷ø nqpr:Ts
ÕiùiË ð ¶i·LÝLÕ lÀlÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl ÃÏú	Å�ÆvÇ b�lõ�R�
ì B.�LH�V�û	H�K_K_H�V lÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ãõú	Å+Î9Ç b�lõ�kÈ
Ù Ý ë Ê^Ò1¶3· lÀlÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl ÃÏú	Å?ÓRÇ b�lõ�kÔ
³1:9VaMWJ3>_SUH�Vtnqpr:ts�]vd?HF>TK_B�bv;L�i>_=?CZMWd	GIHF@3=�M µ lÀlÀlÁlÀlÀlÂlÀlÀl Ãõú	Å+Ö9Ç b�lõ�Lã

Èk�IüoBRE3>_H�²LHFHYbv=+J3P
ý�þ |7~rBWyv>��ßBRJ3CFH�@3=+>{K_V_=?yvEiKXHF@c� lÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl Ã�ÿcÅ�ÆvÇ b�lÉÈWÛ
� þ |7~rBWyv>Xò[� s3òWMWJ3C�=+d+d+M[V_��]vd+HF> lÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀl ÃâÿcÅ+Î9Ç b�lÉÈWÛ

�D����=�bjHFd?=+J3H lÀlÂlÀlÀlÁlÀlÂlÀlÀlÂlÀlÀlÂlÀlÂlÀlÀlÁlÀlÀlÂlÀlÀlÂl Ã��3Ç b�lÉÈWÛ
Ôk�I��b3bjHFJ3@3=âg7|Ad+HFJ3PWKX;L�����
	����������	����������
��
��KXBWbv=?CF> lÀlÁlÀlÀlÂlÀlÀlfÃ������9Ç b�lÉÈ[�

:<;3H�Ca;3HFCX²id?=+>{K<BRJ�KX;3H�SUBRd+d+B.OT=+J3P�b�MWPRH�CFMWJ�ycH�E3>{HF@�KXB�PRE3=+@3HoKX;3Hob3VXBDCFHF>_><BRS	GfM[²i=?J3P
nqpr:ts}]vd?HF>�MWJ3@�VXHFd�M[K_HF@�MWC�KX=��i=?K_=+HF>��ßPWVXHFHFJ�GIHFMWJ3>�>{KXH�b´@3BRJ3Hz=?J�PRd+=+>{; �j=?KaMWd?=+CNSUBRJkK�GIHFMWJ3>
M�>rKXH�b K_B�KX;3=?Ji²´M[yjBREiK�yjHFSUBWV_H\M[b3bvd��i=+J3P���y3VaMWCX²LH�KX>�GIHZMWJ´>{KXHYbv>�E3>_EvMWd?d?��J3BWK�VXH
!DE3=?VXHF@c�Xl
n)=+PREiV_HI��KX;vM[KoSUBRd?d+B.Ot>T>_;3B.Ot>�KX;3H�PRHFJ3H�VaMWd��vB1O BRS)@vM[KaM�"¥CFBRGIG�E3J3=?CZM[KX=+BRJ3><Ot=�KX;3=+J�KX;3H
#%$'& SUBWVoMWJ�HYgibcH�VX=+G\HFJkKF�vOT=?K_;�KX;3H�bvEiV_�i=?H�O BRS�KX;3=?>TPRE3=?@3H�BREiKXd?=+J3HF@7lAn)=+PREiVXH���>_;3B.OT>oM
�vB.OxCa;vM[V_KoSUBWV�KX;3H�VXH�� =+H�O b3VXBDCFHF>_>�=�KX>_HFd?S�lx:m;3HF>_HzCZMWJ�MWd?d7yjH�SUBRE3J3@�BRJ}K_;3H)(Wp $'# ;3B.O<e¾KXB
OT=?²i=`� Ê ÕkÕk½�*,+-+ ä ºDÌ å-. *�/-010-0 �a�	MW>TCFMWJ�G�E3Ch;}BWKX;3H�VT>_Eib3bjBWV_K_=+J3PI@3BDCFE3GIHFJLKaM[KX=?BRJ7l
:m;3HNVXHF>rK�BRS9K_;3=+><PRE3=+@3H�M[K{KXHFG\b3KX>xKXB�CFBRJ3SUBWVXG KXBIM�CFBRJL�LHFJkK_=+BRJ�=?J�OT;3=+Ca;7|

2 îR½3·RÌDÝ�Ò1Õi·LÝ�Õ3·R¸kÕ è Ë ð Õ >_=+PRJ3=�]vHF>T�LHYV_y�M[KX=+G
b�M[V_K_>TBRS�M�b�M[KX;7�vb3VXBRPWVaMWG =+JibvEiKF�43�57698
: 5<;>=@?A6CB9DFEG57>_=+PRJ3=�]vHF>Tb�M[V{KX>tBRS)M�b�M[KX;7�vb3VXBRPWVaMWG =+JibvEiKZ�43�5�6H83KX;vM[KtGfMZ�f�WM[V_� �ßE3>{EvMWd+d?�
HYgibcH�VX=?GIHFJLK{eX�[~rBWyieX��BWVT@3=+>{²keuVXHFd+M[KXHF@c�al
³Zy3VaMWCFHF>Yµz>_=+PRJ3=?S���M�KaMW>{²�BWV<b�M[VaMWGIH�K_H�VTK_;vM[KTGIM.��J3BWK<yjH�VXH
! E3=�VXHF@7l

:m;3HoCFBRG\bvEiKXH�V_>6�LBRE�OT=+d?d�ycHoE3>_=+J3P�M[VXH�V_HFSUH�V_VXH�@�KXB�MW>JI þ �ßCFEiV_V_HFJkK_d?� ëkë ¹kË1½c¹ �vSUBWVmCFBWV_VXHhe
d�M[K_BWVoCFBRJLK_VXBRd%�X� ý�þ �ßCFEiV{VXHFJLKXd?� ä ºDÌ å1. ��OT;3H�VXH�VXM.O CFBWV_VXH�d�M[KXHF@�@vM[KaMId?=?�LH"�X�jMWJ3@ ��þ �ßCFEiVre
VXHFJLKXd��K� ì prJLKZ� OT;3H�VXH�KX;3HoyvE3d?²IBRS	KX;3HobcBR>{K{e�C�BWV_VXHFd+M[KX=+BRJ�BWbjHYVaM[KX=+BRJ3>xKaM[²LH�bvd+MWCFH"�alMLoJ3d+H�>_>
BWKX;3H�V{Ot=?>_H�>{bcHFCF=�]vHF@7�^HY�LH�V_� K_;3=+J3PI=?J};3H�VXH�MW>_>_E3GIH�>T�LBRE};vMZ�LH�d+BRPRPRHF@�=+J�MW><E3>_H�V ä Ë1½c¹ l

:<;3HYVXHN=?><MWd+>_B�M�OxH�yieuy�MW>{HF@�=+JLKXH�V_S MWCFH�SUBWV<PRBR=+J3PzKX;iV_BRE3PR;�KX;3HF>{H�>rKXH�bv>mKX;vM[K<;vMW>mycHFHFJ
@3H��LHFd?BWbjHF@´E3J3@3H�VoKX;3H�MWH�PR=+>�BRS #MN �COP3Zsc�jCZMWd?d+HF@ #RQ (R=��LHWl�:m;3=+>�@3BDCFE3GIHFJLK�@3B H�>oJ3BWKoPRB
=+JLKXBzKX;vM[KZ�kyvEiKxKX;3Ho@3HF>_CYVX=?b3KX=?BRJ3>mBRS�K_;3Ho>{KXH�bv><MWJ3@fKX;3H��[M[VX=+BRE3>xd?B BW²i>AE3J3@3H�VmKX;3Ho;3B BD@�M[K
E3J3@3H�VXd��i=?J3P\b3VX=+J3C�=?bvd+H�>aòWMWd+PRBWVX=�KX;3GI>aò"b3V_BWyvd+HFGI>m>_;3BRE3d?@}yjH�@3=?V_HFC�KXd���K{VaMWJ3>_SUH�VaM[yvd?HWl
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Post−Correlation Review Checklist

4. Full−MS ops:

1.  select good subjobs

2.  getdata.pl

3.  j2ms2

8.  FITS −−> DAT (dd) / DVD (k3b) / etc 

10.  Pipeline

a)  DDD (juw26)

b)  EEE (PCInt)

( > distrib.)

9.  Disk−Housekeep

7.  Archive:  FITS

Stnd.Plts/Cvr.Ltr

(incl. exp.README)

6.  Cover Letter

      h)  other plots....

     g)  standardplots

     f)  plyflg

5.  tConvert

(only if phscals on)

     a)  [jfilt] / [badcorr/polflag]

      i)  [whist] / flagweight

     e)  fixuvw

     b)  check Autocorrs /

     c)  2bitVV

     d)  fixfbs

 SampStats

Û



vlbi_arch/
mmmYY/

Media 4

Pre−Corel e−mailReview
Confirm

email COREL

Post−Corel e−mail

4

Review

(logs, GPS)

Pool

Review −−> EVN Archive4 Diagnostic Plots,
Pipeline

*OBS*

(*2 WEEKS*)

Ant. control

Feedback 4

Visit
Arrange

Disks
Tapes

User/PI JIVE Stations VLBEER
Liaison

sched

FITS 4

retrieval EVN Archive

Supp.Sci.

Purview of the Post−Correlation
Review Guide

n)=+PREiV_H\�R|AæobcH�VaM[KX=?BRJvMWd7�vB1O�BRSq@vM[KaMLò[C�BRGIG�E3J3=+CZM[KX=?BRJ3>xSUBWV�MWJ #%$'& HYgibcH�VX=+G\HFJkKFl

Correlator (lag−based)

Review
Flagging

Pipeline

Plots
CL Tables

GLISH

Diagnostic
Plots

Public

(freq−based)

AIPS

PI

private (1yr)public

IDI FITS

AIPS++ Measurement Set v.2

web−based  EVN Archive

1 year

Raw Ouput

n)=+PREiV_Hz� | n)d+B.OxCa;vM[V_K�SUBWVTKX;3H�bjBR>{K{euCFBWV_VXH�d�M[KX=?BRJ�VXH�� =+H�O b3V_B CFHF>{>Fl
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Æ�Å_a�Ú-bdcHe�fÀÅg��h�Å
:<;3=?>�>_;3BRE3d?@´;vMZ�LHzMWd�VXHZMW@i��yjHFHFJ�VXE3J�b3V_=+BWV�KXB\CFBWV_VXHFd+M[KX=+BRJ7�vOT=?KX;}K_;3H�BREiK_bvEiKo=?J�KX;3H

+ ëDë ¹1+R·R¸L½ ÝG+1iMjlk @3=?VXHFCYKXBWV_�ÂBRS ëkë ¹kË1½c¹ �mK �Dbv=+CZMWd?d?�5OT=?KX;ÁK_;3H�JvMWGIHm3,n
o ¼�¶D¸v¹F» l � & BWK_H
KX;vM[Kt=+J�KX;3=?>�PRE3=+@3H iMj'k @3HFJ3BWKXHF>o>{Eib3bvd?�i=?J3PIKX;3H�HhgibjHYVX=+GIH�JkKoJvMWG\HN=?J�Eib3bjH�V{euCZMW>_HW�%3pn
o
=+J}d+B.OxH�V{euCZMW>_HWlâ��p S ¶i·L¸v¹1ºW»T¼u½3¿ ;vMW>_J7��K�MWd�VXHZMW@i��yjH�HFJ}VXE3J7�vKX;3H�G\BR>{K<E3>_EvMWd�>{�iJLKaM"g�=+>F|

¶i·L¸v¹1ºW»T¼u½3¿rqWÕi·D¿ts 3,npu%=�3wvx3,nHo ¼u¶ ¸v¹�»
:m;3HNMW@3@3=�KX=+BRJvMWd^b�M[VaMWGIH�KXHYV qRÕi·D¿ b3VXB1� =+@3HF><M�d+=?>{KxBRS�KXHFd+H�>_CFBWbjH�>T=?J�K_;3H $'#MN ]vd+HoSUBWVmHZMWCa;
>_CZMWJ7l :m;3H�VXH[�Ï>)MWd?>_B�M q.»jË Ø · b�M[VXMWGIH�KXH�V	KX;vM[K9Ot=?d+dRBREiK_bvEiKqK_;3H�JvMWGIH`BRS KX;3HAGIB @3H`SUBWVqHZMWCa;
>_CZMWJ �9KX;3=+>�CZMWJ ycH�E3>_H�SUE3d6M[K�]3VX>{K�SUBWV_!DE3=+CX²id���Ch;3H�Ca² =+J3P}OT;3H�KX;3HYV�KX;3=?>N=?>�M�G�E3d�KX=�euGIB @3H
HYg bjH�VX=?GIHFJLK BWV J3BWKZ�WyvEiK KX;3HmJvMWGIH6BRSvKX;3HxGIBD@3HxE3>_EvMWd+d���KaM[²LHF>)Eib�>_B�G�E3Ch;�VXBDBRG =+J�HZMWCa;
VXB.O KXB�yjH�J3BWK�OxBWV_KX;�b3VX=?JkKX=?J3P3lz:m;3H�BREiK{bvEiK�BRS ¶3·R¸v¹1ºW»t¼¾½3¿ b3VXB.�i=?@3HF>�MWJöHFMW>{��KXB�VXHZMW@
>_E3GIGIM[V_��BRSAKX;3H�HYgibcH�VX=?GIHFJLK'y HZMWCa; >_CZMWJ PRH�K_>N=�KX>NB.OTJ BREiK_bvEiK�d?=+J3H�Ot=�KX; >{CZMWJ�ò"b�MW>_>
JkE3G�ycH�VZ�q>rKaM[V_Khò[>{K_BWb KX=+G\HW�9>rKaM[V_K�yk� K_HYe�JkE3GzyjH�VZ�qMWJ3@ >_BREiVXCFHWl�:m;3H\yk� KXHhe�JkE3G�ycH�V�VXH�SUH�VX>
KXB�KX;3H�]3VX>{KT>{KaM[KX=?BRJ�=?J�KX;3H $'#%N ]vd?HWl)p S9KX;3H�V_H�OmMW>TM�PLM[b�ycH�KwOxHFHFJ}KwOxB�>_CZMWJ3>T=+J�M�PR=��LHFJ
b�MW>_>F��KX;3H�VXHNOt=?d+d7yjH�M{z�|~}IMWS�KXH�V�KX;3H�KX=+G\HYeuVaMWJ3PRHNBRS�KX;3HN>_CZMWJ�SUBRd+d?B1OT=+J3P�KX;3H�PLM[b�l ± HFd?B1O
=+>tM�>XMWG�bvd+H�HYgiK{VaMWC�K��ßS�VXBRG # û9×RÛLÈ[���a|

No0001 P01 159/11:00:00 − 11:02:30  1518.987970000     * J1113+1442 McOnNtUrSh
No0002 P01 159/11:02:30 − 11:10:00   713.680035424     * B1059+169  EfMcCmOnUrJbNtSh
No0003 P01 159/11:10:40 − 11:12:40* 1557.330436480     * J1113+1442 McCmNtOnShUr
No0004 P01 159/11:12:40 − 11:20:10   742.423946752     * B1059+169  EfMcCmOnUrJbNtSh
No0005 P01 159/11:20:10 − 11:22:40  1594.454220800     * J1113+1442 McCmNtOnShUrJb
No0006 P01 159/11:22:40 − 11:30:10   771.169736328     * B1059+169  EfMcCmOnUrJbWbNtSh
No0007 P01 159/11:30:50 − 11:32:50*  799.915541976     * J1113+1442 EfMcCmOnUrJbTrNtSh
No0008 P01 159/11:32:50 − 11:40:20   809.708236800     * B1059+169  EfMcCmOnUrJbTrNtWbSh
No0009 P01 159/11:40:20 − 11:42:50   838.511333376     * J1113+1442 EfMcCmOnUrJbTrNtSh
No0010 P01 159/11:42:50 − 11:50:20   848.112365568     * B1059+169  EfMcCmOnUrJbTrNtWbSh
No0011 P01 159/11:51:00 − 11:53:00*  874.740528368     * J1113+1442 EfMcCmOnUrJbTrNtWbSh

:m;3H�BREiK_bvEiKTBRS ¶i·L¸v¹.ºR»T¼u½3¿ =?>tM�E3>_HFSUE3d9B1�LHYV_�i=?H�O BRS9K_;3H�HYg bjH�VX=?GIHFJLKZ�Ï>m>_Ca;3HF@3E3d?HW�jMWJ3@}MW>
M�! E3=?Ca²}d+BDBW²De�Eib}K_VaMWJ3>_d+M[KX=+BRJ�KaM[yvd?H�yjHYK O6HFHFJ�L�: ì >F�j>_CFMWJ3>F�j>_BREiVXC�HF>F��MWJ3@�b�M[V_KX=?CF=?b�M[KX=?J3P
>{KaM[K_=+BRJ3>Fl
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¹1Ê�Ë"Ì3¿ ËWÍ CZMWJ�SUE3J3C�KX=?BRJIMW>)KX;3Hm>_BREiVXC�HTBRS�=+J3SUBWVXGIM[KX=+BRJ�M[yjBREiK)K_;3H<C�BWV_VXHFd+M[KXHF@�>_Eiyi~rBWyv>Fl

:m;3H ¶3·R¸�¹.ºW»t¼¾½v¿�qWÕ3·k¿ BREiK_bvEiK�b3VXB1� =+@3HF>�M�>_E3GIGfM[V_�´BRS6KX;3H\>_CZMWJ3>z=+J K_;3HIHYgibcH�VX=?GIHFJLK
MWJ3@À>{KaM[K_=+BRJ3>�b�M[V{KX=+CF=�b�M[KX=+J3P =+JÁKX;3H�G�l ¹.Ê^Ë"Ì3¿ Ë[Í BREiK_bvEiKX>\OT=+d?d<MWd+d+B.O
�LBREÂKXB´yjHFPR=?JÂKXB
VXH�� =+H�O Ot;3HYKX;3H�V�MWd+d	KX;3HF>_Hz>{CZMWJ3>�;vM.�LH�ycHFHFJ´CFBWV_VXH�d�M[KXHF@�KXBIK_;3H�yjHF>rK�BRS`BREiV�M[yv=?d+=�K �L�^MWJ3@
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¹1Ê�Ë[Ìi¿ ËWÍwiMj'k
� BRE Ot=?d+d)>_H�H\KX;3H�>_E3GIGfM[V_��BRS6MWd+d >_CZMWJ3>NCFBRGIH�Eib5=+JöK_;3H�OT=+J3@3B.O��	Ot=�KX; SUBREiV�yvEiK{KXBRJ3>
BRJÁKX;3H�Eib3bjHYV\VX=?PR;kKZl :m;3H�VXH�M[V_H�KwOxB´²i=+J3@3>�BRStBREiK{bvEiKIE3>_HFSUE3d<=+J KX;3H}C�BREiVX>_H}BRS<bjBR>{Kre
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y >_Eiyv>{H
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;vM[VX@öCFBWbD�´BRS`KX;3H�BREiK{bvEiKZl��q�RlÏC�@3=+>_C�E3>_>_HF>�K_;3H�=?J3SUBWVXGfM[KX=?BRJ´C�BRJkKaMW=?J3HF@ =?J´KX;3H�d+BRPWycB BW²
]vd+HN=+J�GIBWVXH�@3H�KaMW=?d¾l
?�?�?�y ´ ;3HFJz�LBRE�CFd+=?CX²�BRJzKX;3Hl¹±º-»��±«®������� �myvEiK_KXBRJ7�WK_;3H Ð Ë[ÍDÑvÒW¿D· SUBWVXGIM[Kq>_E3GIGIM[V_�NOT=+d?dkycH
VXH�bvd+MWCFHF@�yk��M�| ¼ ¿3Òk¹ e¾]vd+HzSUBWVXGIM[Kt>_E3G\GfM[V_�ö�u���RlõP �al ì d+=+CX² =+J3PIMWPLMW=?J�BRJ{¹±º-»��±«®������� �zPRHYKX>
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JIVE Correlator Logbook    Sorted on: JOB       Selection: Type = ANY   Status = ANY   Profile = ANY                                                                                           24 Sep 2002 09:57:56

Exp        JobId      SJ  Pass ScBegin ScEnd   Type   Status Lags Int  CPol Integrations         Data    validity Array                            Version  VexFile                 profile              Operator   
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
N02L2      206210936  1   3A   No0015  No0015  CLOCK  GOOD   256  4    Xpol (2/9/0/312/157)      100.0%  local    <><><>Wb<>JbShEfMcUr<><><><><><> rel3001  n02l2.hs1.vix                                Zsolt      
# Fringes to Mc, Wb, Jb(!), Sh, and Ur(!).
# Ar and Hh were not scheduled in this scan,
# Ef started late (not present in this scan).
N02L2      206211034  1                        CLOCK  NONE   256  4    Xpol                              local    TrNt<>WbOnJb<>EfMc<><><><><><><> rel3001  n02l2.hs1.vix                                Zsolt      
# Aborted. Restart correlator.
N02L2      206211058  1                        CLOCK  NONE   256  4    Xpol                              local    TrNt<>WbOnJb<>EfMc<><><><><><><> rel3001  n02l2.hs1.vix                                Zsolt      
# No data coming through. Aborted.
N02L2      206211118  1                        CLOCK  NONE   256  4    Xpol                              local    TrNt<>WbOnJb<>EfMc<><><><><><><> rel3001  n02l2.hs1.vix                                Zsolt      
# Correlator will be restarted.
N02L2      206211149  1                        CLOCK  ABORT  256  4    Xpol                              local    TrNt<>WbOnJb<>EfMc<><>Ar<><><><> rel3001  n02l2.hs1.vix                                Zsolt      
# No data from correlator.
N02L2      206211222  1                        CLOCK  FAIL   256  4    Xpol                              local    TrNt<>WbOnJb<>EfMc<><>Ar<><><><> rel3001  n02l2.hs1.vix                                Zsolt      
N02L2      206211247  1   5A   No0026  No0026  CLOCK  GOOD   256  4    Xpol (0/1/0/544/198)      100.0%  local    TrNt<>WbOnJb<>EfMc<><>Ar<><><><> rel3001  n02l2.hs1.vix                                Zsolt      
# Success! Fringes to Ar(!!!), Ef, Tr, Nt, On.
# Wb and Jb clock updates checked, OK.
N02L2      206211409  1   6A   No0027  No0027  CLOCK  GOOD   256  4    Xpol (1/1/1/544/29)       100.0%  local    TrNtHh<>On<>ShEfMcUr<><><><><><> rel3001  n02l2.hs1.vix                                Zsolt      
# Hh fringes; clock is perfect.
N02L2      206211423  1   6A   No0028  No0028  CLOCK  GOOD   32   4    Xpol (0/0/0/840/54)       100.0%  local    TrNtHhWbOnJbShEfMcUr<><><><><><> rel3001  n02l2.hs1.vix                                Zsolt      
# All telescopes (except AR) included, nlags=32.
# It is a reverse pass except for Hh, Sh, and Ur.
# All clocks are OK. Tr produced no fringes
# in this scan (0 weights).
N02L2      206211506  1   5A   No0026  No0026  CLOCK  GOOD   256  4    Xpol (0/0/0/420/132)      100.0%  local    Tr<><>WbOnJb<>EfMc<><>Ar<><><><> rel3001  n02l2.hs2.vix                                Zsolt      
# 2nd headstack fringes to all telescopes
# participating in this scan (including Ar).
N02L2      206211538  1   6A   No0031  No0031  CLOCK  GOOD   64   4    Xpol (0/0/0/684/32)       100.0%  local    Tr<>HhWbOnJbShEfMcUr<><><><><><> rel3001  n02l2.hs2.vix                                Zsolt      
# Ur, Sh and Hh headstack 2 is also OK.
N02L2      206251911  1   1A   No0001  No0007  PROD   GOOD   32   1    Xpol 4/0/3/544/1308       100.0%  local    NtTrWbMcOnJb<><>Sh<>Ur<><><><><> rel1706  n02l2.hs1.vix           production_hs1       Hans       
N02L2      206251943  1   2A   No0008  No0014  PROD   GOOD   32   1    Xpol 13/4/18/420/1504     100.0%  local    NtTrWbMc<>Jb<><>Sh<>Ur<><><><><> rel1706  n02l2.hs1.vix           production_hs1       Hans       
N02L2      206251943  2   3A   No0015  No0018  PROD   GOOD   32   1    Xpol 4/0/3/684/1302       100.0%  local    NtTrWbMcOnJbEf<>Sh<>Ur<><><><><> rel1706  n02l2.hs1.vix           production_hs1       Hans       
N02L2      206252053  1   4A   No0019  No0025  PROD   CRASH  32   1    Xpol 249/3/323/684/1665   100.0%  local    NtTrWbMcOnJbEf<>Sh<>Ur<><><><><> rel1706  n02l2.hs1.vix           production_hs1       Hans       
# Almost everything collapsed.
N02L2      206252155  1   4A   No0019  No0025  PROD   GOOD   32   1    Xpol 485/3/561/684/1906   100.0%  local    NtTrWbMcOnJbEf<>Sh<>Ur<><><><><> rel1706  n02l2.hs1.vix           production_hs1       Hans       
# Dpu  2: Auto tracking failed, footage 16018 −> 466 at headpos:   96.0 (40 samples)
N02L2      206252155  2   5A   No0026  No0026  PROD   GOOD   32   1    Xpol 4/0/3/544/1302       100.0%  local    NtTrWbMcOnJbEfAr<><><><><><><><> rel1706  n02l2.hs1.vix           production_hs1       Hans       
N02L2      206252316  1   6A   No0027  No0034  PROD   GOOD   32   1    Xpol 4/0/3/840/1420       100.0%  local    NtTrWbMcOnJbEf<>ShHhUr<><><><><> rel1706  n02l2.hs1.vix           production_hs1       Hans       
N02L2      206260830  1   4A   No0019  No0025  PROD   GOOD   32   1    Xpol 4/0/3/684/1307       100.0%  local    NtTrWbMcOnJbEf<>Sh<>Ur<><><><><> rel1706  n02l2.hs1.vix           production_hs1       Martijn    
N02L2      206261121  1   1A   No0001  No0007  PROD   GOOD   32   1    Xpol 5/2/482/420/1548     100.0%  local    <>TrWbMcOnJb<><>Sh<>Ur<><><><><> rel1706  n02l2.hs2.vix           production_hs2       Martijn    
# Dpu  1: Auto tracking failed, footage 3052 −> 6646 at headpos:  −76.9 (10 samples)
# On(4) unable to peak head − giving up (scan 8 to 14)
N02L2      206261121  2   2A   No0008  No0014  PROD   FAIL   32   1    Xpol 4/2/542/312/1507      66.7%  local    <>TrWbMc<>Jb<><>Sh<>Ur<><><><><> rel1706  n02l2.hs2.vix           production_hs2       Martijn    
# On(4) unable to peak head − giving up
N02L2      206261121  3   3A   No0015  No0016  PROD   REVIEW 32   1    Xpol 142/1/167/544/980    100.0%  local    <>TrWbMcOnJbEf<>Sh<>Ur<><><><><> rel1706  n02l2.hs2.vix           production_hs2       Martijn    
N02L2      206261338  1   3A   No0015  No0018  PROD   GOOD   32   1    Xpol 9/3/17/544/1361      100.0%  local    Tr<>WbMcOnJbEf<>Sh<>Ur<><><><><> rel1706  n02l2.hs2.vix           production_hs2       Martijn    
N02L2      206261338  2   4A   No0019  No0025  PROD   FAIL   32   1    Xpol 95/3/793/544/1569    100.0%  local    Tr<>WbMcOnJbEf<>Sh<>Ur<><><><><> rel1706  n02l2.hs2.vix           production_hs2       Martijn    
N02L2      206261519  1   5A   No0026  No0026  PROD   GOOD   32   1    Xpol 5/4/408/420/1755     100.0%  local    Tr<>WbMcOnJbEfAr<><><><><><><><> rel1706  n02l2.hs2.vix           production_hs2       Martijn    
N02L2      206261519  2   6A   No0027  No0034  PROD   GOOD   32   1    Xpol 4/0/3/684/1419       100.0%  local    Tr<>WbMcOnJbEf<>ShHhUr<><><><><> rel1706  n02l2.hs2.vix           production_hs2       Martijn    
N02L2      207152222  1   2A   No0008  No0014  PROD   FAIL   32   1    Xpol 4/1/337/220/1454      80.0%  local    <><><>UrSh<>McWb<><>Jb<><><><><> rel1706  n02l2.hs2.vix           production_hs2       Martijn    
N02L2      207152317  1   4A   No0019  No0025  PROD   GOOD   32   1    Xpol 4/0/3/544/1300       100.0%  local    <>Ef<>UrShTrMcWbOn<>Jb<><><><><> rel1706  n02l2.hs2.vix           production_hs2       Martijn    
# Dpu  8: Auto tracking failed, footage 13270 −> 1108 at headpos:  255.0 (31 samples)

û	=+>{KX=?J3P}�R|Æ�~���G����� ��BREiK_bvEiKz�%S�VXBRG & ×L�[ûq�k�
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>_Eiy3y�MWJ3@ MW>�M�SUE3J3C�KX=+BRJ BRS�ß)è Ýµé MWJ3@{ßYê9ë�ì<�%KX;3=?>�=+>NMWd+>{B�MZ�WMW=?d�M[yvd+H�BRJ ä Ù Ì�0 ��=+JöKX;3H
]vd+Hîí ä Ë1½c¹±+L·R¸R½iÝ�+ ð Ò è ¹q¼_Ë1ºDÕ �alIp S`KX;3H�V_H�bjBWV_K_HF@ JkE3GzyjH�VNCFBWV_VXH�>{bjBRJ3@3>�KXB�M�>_GfMWd?d+H�V
ß)è Ýµé �D�LBREfCZMWJI]vPREiVXHtBREiK6;3B.O GfMWJL��>{KaM[KX=?BRJ3>A�LBREId?BR>{KH� =?S7=?K�=+>�>{BRGIHtBWKX;3HYVxJDE3GzycH�V
KX;vM[K6@3BDHF>_J7��K�CFBWV{VXHF>{bcBRJ3@IKXB�MWJL��ß)è Ýµé �L�LBRE\GfMZ��;vM.�LHT;vMW@I>_H�V_=�MWd�eud+=?Ji²�BWV�CFBWV_VXH�d�M[KXBWV{e
CFBRJi]vPREiVaM[KX=?BRJ b3V_BWyvd+HFGI>�lïOtHFGIH�G�ycH�VIKXB5@3=��i=+@3H�K_;3H��>ÝµÞ JDE3GzyjHYV�yk�³ß)è�ðöycHFSUBWVXH
K_V_� =+J3P�K_B�]vJ3@�=�KT=?J}KX;3H�KaM[yvd+H[l

    Nsta   1 pol   2 pol   4 pol
       2       3       6      10
       3       6      12      21
       4      10      20      36
       5      15      30      55
       6      21      42      78
       7      28      56     105
       8      36      72     136
       9      45      90     171
      10      55     110     210
      11      66     132     253
      12      78     156     300
      13      91     182     351
      14     105     210     406
      15     120     240     465
      16     136     272     528

:qM[yvd?H��R|%ßYàâæAbjH�Vt>_Eiy3y�MWJ3@�MW>TM�SUE3J3C�KX=?BRJ�BRS�ß)è Ýµé MWJ3@°ßYê9ë�ì l
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�>Ý�Þ�C�BRd+E3GIJ7l � BRE�@3BRJ7��K ²iJ3B.Ot;Ùo§Õ½?AD~Õ½?kOT;3H�KX;3HYVAKX;3H�>_Ht@3=ÁÀjH�VXH�JkKRßYàâæa�õ>AM[V_HTPWVXHFM[KXH�VABWV
d+HF>{>��ßBWV<>_BRG\H�C�BRG�yv=?JvM[KX=+BRJ�BRS	yjBWKX;c�`KX;vMWJ�KX;3HoVXH�bjBWV{KXHF@ÂßYàçæ�l`:m;3HNE3>{EvMWd	>{=?KXEvM[KX=?BRJ
=+>�KX;vM[KzM�>rKaM[KX=+BRJ @iV_BWbv>�BREiK�@3EiVX=+J3P�KX;3Hf>_Eiyi~rBWy�l ´ HF=?PR;kKzbvd?BWKX>��u���Rlõ@c��CZMWJ5BRS�KXHFJ
>_;3HF@�d?=+PR;LKtBRJ�KX;3H�CZMWE3>{HF>tBRS�K_;3H�Û ñ�ò " �>ÝµÞ�JkE3GzyjH�VX>�l

� è Ýa|T:<;3H\JDE3GzyjHYV�BRS6>{² =?b3bcHF@ =+JLKXHFPWVXM[KX=+BRJ3>FlI:<;3HF>{H\PRHFJ3H�VXMWd+d?�öCFBRGIH�M[yjBREiK�M[K�K_;3H��LH�V_�
HFJ3@�BRS9K_;3H�>_Eiyi~rBWy�OT;3H�VXH�KX;3H�HFJ3@ôóÓõ\ö¬÷¢� ± H�PR=+J3J3=+J3P�BRS ì BWV_VXHFd+M[KXBWV<n�VXMWGIH"�AJDE3G�e
yjH�V_>}yjHFC�BRGIHôø�H�VXBÂSUBWV�MWd+do=+JLKXH�V_SUH�VXBRGIH�K_H�VX>Fl��¬d�M[VXPRH´JkE3G�ycH�V�;3HYVXHöOT=+d?dNMWd?>_B ycH
VXH��vHFCYKXHF@ =?JöM�CFBWV_V_HF>{bjBRJ3@3=?J3PRd?��KXBDB[e�d+M[VXPRH)ßYàâá Ý lN:<;3=?>�JkE3GzyjH�V�BRS`>{²i=�b3bjHF@´=+JLKXHFPWVXM"e
KX=+BRJ3>�=?>�C�EiV_VXHFJLKXd?��=?J3>_HFJ3>_=�KX=?�LHzKXBùz ¹"î�¹1Õ^Ò ë9ú »7Òk¹D¹W· Ø }}HYV_VXBWVX>
�	=+S KX;3H�ÈFÝ�ÞfCFBRd+E3G\J´=?>
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M�KXHFG�bjBWVaM[V_��d?BR>_>�BRSA>_BRGIH�S�VaMWC�KX=?BRJ BRS�KX;3H�=+JLKXH�VXSUHYVXBRGIH�KXHYVX>f�ß=?S6�o�o�lO`ü�üoüoüoüoüo>
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�%y�MW>_HF@ÁBRJ KX;3Hùz{GIB @vMWdg}��>Ý�Þ´JkE3GzyjH�VY�alý�)H�VXCFHFJLKaMWPRHF>�KX;vM[K�CZMWJ7�õK�yjH�HYg b3VXHF>_>_H�@ÀMW>
þ ÿ ß)è Ýµé �jOT;3H�VXH�ß)è Ý�é =+>�KX;3H�JkE3G�ycH�V�BRS >{KaM[KX=?BRJ3>o>_E3CFCFHF>{>_SUE3d+d��´b�M[V{KX=+CF=�b�M[KX=+J3Pf=?J�KX;3H
>_Eiyi~rBWyÁ�,?�8µ3H8?�3KX;vM[Ko;vMZ�LHFJ7�õK�@iVXBWb3bjHF@�BREiKTb3VX=+BWV�K_B\KX;3H � >rKaMWPRH�BRJ�KX;3H�>rKaM[KXE3>�GIBRJ e
=?KXBWVY�IMWJ3@ þ =+>�MWJ =?JkK_HFPRH�V�� ß)è Ý�é �tbjBR=?JkK�KXB >_BRGIH�K_;3=+J3P5OTVXBRJ3P5OT=?KX;QKX;3H´>_Eiyie
~rBWy�l���BR>{K�d+=�²LHFd?��KX;3H�VXH�;vMW>�yjHFHFJöM�CFBRJ3J3HFC�KX=?BRJöb3VXBWyvd?HFG®>_BRGIHYOt;3H�V_H�=?J´K_;3H�=?JibvEiK
>_=+@3H�BRS KX;3H�CFBWV_VXHFd+M[KXBWVZ�7BWVNMfb3VXBWyvd+HFG OT=?K_; Mfd+=?GI=?K_HF@�JDE3GzyjHYVNBRS`CFBWV_V_HFd�M[KXBWV�Ca;3=?bv>�l
�ÛÚJ»±»kl+�RlõHWl®?9@3=+>_CFE3>{>_HF>�;3B.O KXB�PRH�K�GIBWVXH�@3H�KXMW=+d+H�@ö=?J3SUBWVXGfM[KX=?BRJ´BREiK�BRS`KX;3HzKX;3Ho~rBWy��õ>
ØiÙ Õ Ù Ê Ù[ðiØ ¿D·RÝ�¼r¿ ËWÍ ���ÛÚ�»1»kl?�RlÏHWl�?�?6@3=?>_CFE3>_>{HF>f;3B1O KXBöPRB SUEiV_KX;3HYVf=+J K_VaMWCX²i=?J3P @3B1OTJ
Ot;3HYVXHNKX;3H�b3VXBWyvd+H�G GfMZ��d+=?HWl
p S	SUBWV6>_BRGIHtVXHFMW>_BRJI�LBREfOmMWJkK�KXBzCa;vMWJ3PRHo=+J3SUBWVXGfM[K_=+BRJI=?J�M�>_Eiyi~rBWy � K �DbjHW�D>{KaM[KXE3>6M[VXH

KX;3HmE3>_EvMWd K_;3=+J3PR>qKX;vM[K GI=?PR;kKqJ3HFHF@�Ch;vMWJ3PR=?J3P3�WKX;3HmBWKX;3H�VX> M[V_Hx@3H�VX=?�LH�@\MWEiKXBRGIM[KX=+CZMWd?d?�NMWJ3@
>_;3BRE3d?@�ycHod+HFS�KxMWd+BRJ3H"�a�D�LBREfCZMWJfHF@3=?KxK_;3H�d+BRPW]vd?H�S�VXBRG ¹.Ê^Ë"Ìi¿iË[Í�iMjlk lkn^BRd?d+B.O K_;3HoGIHFJkE e
Ca;vMW=+JÀS�VXBRG KX;3H¼�~���G��� � ��yvEiK_KXBRJ7|{¹���� � �F���> � �[�6KX;3HFJï¹���� �YlQ:m;3H�OT=+J3@3B.O y�MWCX²iPWVXBRE3J3@
J3B.O yjHFCFBRG\HF>obv=+Ji²j�	MWJ3@´b3VXB1� =+@3HF>NMmzr�i=+>{EvMWd)HF@3=?KXBWVp}�HFJL�i=�VXBRJ3GIHFJLKZl � BRE´CZMWJöbcBR>_=?KX=?BRJ
KX;3H�CFEiVX>{BWV�MWS�K_H�VoKX;3HzKw� bjHZò[>{KaM[KXE3>��LBRE�OmMWJLK�KXBfCa;vMWJ3PRHW��E3>_H ¨ Ùië�ú�� ½ Ùië · KXB�H�VXMW>_HW��MWJ3@
VXHYe¾Kw� bjH6�LBREiV @3H�>_=?VXH�@�G\B @3=?]vCFM[KX=+BRJ7lqsiM.�LH6KX;3HxCa;vMWJ3PRHF>q� =�M)�~���G����� �W�§¹���� �R�~���> � �W�±" ���9¸F�[l
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½v¿ Ë"ÕDÌi·3Ò"ÍRÊ Õ6¼u½3¿ =+>�M bjH�V_d�>_C�VX=�b3KfKX;vM[KIbvd?BWKX>f>{KaM[KX=?BRJÂOxHF=?PR;kKX>�BWV�MWEiK_B CFBWV_V_HFd�M[KX=?BRJ

MWG\bvd?=?KXE3@3HF>�@3=?V_HFC�KXd��¢S�V_BRG KX;3HöCFBWV_VXH�d�M[KXHF@¢@vM[KaMi�o>XMZ�i=?J3P �LBRE¢K_;3HöKX=?GIH�BRS�;vM.� =+J3P KXB
GfM[²LHTMN��HZMW>_EiV_HFGIHFJLK<s H�KA]3VX>{KZl`s =?J3CFH�=?K`VXHZMW@3>`KX;3HtC�BWV_VXHFd+M[KXHF@I@vM[KaM�KX;3HFGI>{HFd?�LHF>��kVaM[K_;3H�V
KX;vMWJ�~rE3>{KmKX;3H Ø Ù Õ Ù Ê Ù[ð Ø ¿k·LÝ�¼ ¿iË[Í �^=?K6b3V_B1� =+@3HF>mMzGIBWVXHtSUE3J3@vMWGIHFJLKaMWdc�i=?H�O BRS7OT;vM[KZ�Ï>�=+J
KX;3H�>_Eiyi~rBWy�KX;vMWJ�@3BDHF> ¹1Ê�Ë"Ì3¿ ËWÍ l�� C�V_BRJz~rBWy�VXE3J3>mH��LH�V_�IGIBWVXJ3=+J3P��ß×LÈ |+�1Ôk�)KXB�GfM[²LHTKX;3H
OxHF=?PR;kK�"QMWEiKXB CFBWV{VXHFd�M[K_=+BRJ ewMWG�bvd+=?K_E3@3H bvd?BWKX>	SUBWV)MWd+dY~rBWyv>9VXE3J�@3EiVX=?J3PtKX;3HAb3V_H��i=?BRE3>9@vMZ�f�%BWV
GIBWVXHNb3VXHFCF=?>_HFd?�L�^SUBWV�MWd+di~rBWyv>�KX;vM[Ko@3BRJ7��K��LH�Ko;vMZ�LHzCFBWV_VXH�>{bjBRJ3@3=?J3P�bvd?BWKX>Y�alT:m;3H�K_VXHZMW>_EiV{�
BRSjbvd+BWK_>6d+=��LHF>6BRJ + ä ºDÌ å-. . + Ø Ù Õ Ù + � ¿RÕ ¥ ÍLÕG+-i4j'kC+ ØGD±û : Ñ)8g×§Ø ¼�ÌkÕx¼ ³ ½^¹�� ½ ð Í��ßÍ^Ò è µ�SUBWV�KX;3H
OxHF=?PR;kK9bvd+BWKX>	MWJ3@ + ä º Ì å-. . + Ø Ù Õ Ù + � ¿WÕ�¦Rº ÕvË1+-i4j'kC+ ØGD±û : Ñ)8g×§Ø ¼ Ù º ÕvË)¼ ³ ½^¹�� ½ ð Í��ßÍ^Ò è µoSUBWV
KX;3HTMWEiKXB C�BWV_VXHFd+M[KX=+BRJ e�MWG\bvd+=�KXE3@3H6bvd+BWKX>�l :<;3=?>`@3=?>{²�=+>AMWd+>{BNC�V_BR>_>re�G\BRE3JkKXH�@\BRJ ëkë ¹kË1½c¹ l �o>
KX=?GIHxPRB HF> yk�L�LO6HTGfMZ��ycHFPR=+J Í
	vÒ.½ �õ=+J3PNK_;3H<bcBR>{KX>_C�V_=?b3K`OxHF=+PR;LKhòWMWEiKXB[euCFBWV_VXH�d�M[KX=?BRJ�bvd?BWKX>)KXB
>XMZ�LHNBRJ�@3=+>{²�>rb�MWCFHWl6:m;3H�;3HZMW@3=+J3P�BRS9KX;3Hobvd+BWK<>_;3B.OT>TKX;3H6~rBWy^ò[>_Eiyi~rBWy��3KX;3HNHhgibjHYVX=+GIH�JkKZ�
MWJ3@�KX;3HoVaMWJ3PRH�BRS9>_CFMWJ3>TCFB.�LH�VXH�@�yk�IKX;3Hobvd+BWK��¾M�b�M[V_KX=+MWd^]vJvMWd7>_CFMWJ}PRH�KX>x=?J3CFd+E3@3H�@c�al6:m;3H
Ö'�CL
BRJ OT;3=+Ca;5HZMWCa;5>{KaM[KX=?BRJ =+>�G\BRE3JkKXH�@ =?J KX;3HI>_Eiyi~rBWy M[b3bjHFM[VX>z=+J KX;3HIMWJ3J3BWKaM[KX=+BRJ7l
s CZMWJÂycBRE3J3@vM[VX=+HF>IM[VXH}GfM[V{²LHF@ yk� K_;3=+JÁPWVXM.� �LH�V_KX=?CZMWdmd+=?J3HF>
�<=+StKX;3HYVXH}=?>IMWd+>{B @3=�MWPRBRJvMWd
;vM[KXCa;3=+J3P3�9KX;3H\KX=?GIH�VXMWJ3PRH{z{=+JLKXH�V_=+BWV�}}K_B�KX;3HI;vM[K_Ch;3=?J3P�=+>�M�PLM[b5=+JöKX;3H\>_Ca;3HF@3E3d?H´�,?�8�398?�
J3B´>_BREiVXCFH�yjHF=?J3PöBWyv>{H�V_�LHF@ ��V_HFCFBWVX@3=?J3P GIHF@3=+M�>{KXBWb3bjH�@c�al :m;3H�@vM[KaM�>_;3B1OTJÁ=?J5PLM[bv>�=?>
=?V{VXHFd+HY�WMWJLKZ�	>_=+J3CFH�KX;3H�KX=+GIHheuVaMWJ3PRH�BRSAKX;3H�PLM[b OT=+d?dqyjH�BRGI=?K{KXHF@´S�VXBRG®KX;3H���HZMW>{EiVXHFGIHFJLK
s H�K��½6�Bal��7� lÏC"�al�:m;3Hf>_Eiy3y�MWJ3@�ò"bjBRd+M[VX=�øZM[K_=+BRJ Ca;vMWJ3J3HFd+>�M[VXH\CFBRd+BWV{euCFB @3H�@ �%d+HFPRHFJ3@5M[K�KX;3H
yjBWK{KXBRG BRS9KX;3H�b�MWPRH"�al

n)=+PREiVXH�Û�>{;3B1OT><MWJfHYgvMWG\bvd?HtOxHF=?PR;kK�bvd+BWKxS�VXBRG�M�CFBWV_VXHFd+M[KX=+BRJfBRS	M�>_H�PRGIHFJLKmBRS7>_CZMWJ3>
S�VXBRG #�� ×L�[� ì l � BREÂCZMWJÂ>{HFH}>_BRG\H�BRStK_;3H}SUHZM[KXEiV_HF>IGIHFJLKX=?BRJ3HF@ÀM[yjB.�LH �%PLM[bÂ>_;vMW@3=?J3P3�
>_Eiy3y�MWJ3@�ò"bcBRd�M[VX=gøZM[KX=+BRJ}CFBRd+BWV{euCFB @3=?J3P �al`n^EiV_K_;3H�VZ�vKX;3H�VXH�M[VXHNJkE3GIH�V_BRE3>tHYg3MWG\bvd+HF><BRS'z,Ö�=�e
MWPRBRJvMWd ´ HF=+PR;LKX>p}´�¾� Ú�»±»kl+�RlõP3l®?Ul���6MWJ3@´s ± ÈRò[û ì �¢>_HFHFG\>TKXB\ycH�@3HZMW@�=+JÂ(Ry�" æoJÁ� Ot=�KX;
@3=+>r²Deuy�MW>{HF@�HYgibcH�VX=+G\HFJkK_>F�cGIBR>rKtb3VXBWy�M[yvd���KX;3H�>_=+PRJ�BRS MICFBWV{VXHFd�M[K_BWVtb3VXBWyvd?HFG��al � BRE�CZMWJ
>_HFHzKX;vM[KoK_;3H�O6HF=+PR;LKX>�=+J�PLM[bv>�=+>o=�V_VXHFd?H��WMWJLKÙy >_E3Ca; @vM[KaMIOxBRJ7��K�GfM[²LH�=�KoKX;iVXBRE3PR;´=+JLKXB
KX;3HN�´HFMW>_EiVXHFGIH�JkKos H�K�MWJL� OxM.�Ll ± HFCZMWE3>_HNBRS9KX;3H�s ± ÈRò[û ì �Àb3VXBWyvd+H�G��iKX;3=+>mOT;3BRd+H�VaMWJ3PRH
OxBRE3d?@f;vM.�LHtK_B�yjHtV_HFCFBWV_VXH�d�M[KXHF@7l p SjKX;3=+>A@3=+@3J7��Kx;vM[b3bjHFJ7�DKX;3HFJf�LBRE7�Ï@IJ3H�HF@fKXB�VXHFC�BWV_VXHFd+M[KXH
>_BRGIH�BRS�KX;3HN>_CZMWJ3><KXBIMZ�LBR=+@�E3>_=+J3P\K_;3H_Ö�=�MWPRBRJvMWd ´ HF=?PR;kKTH��LHFJLKX>F|�>_CZMWJ3>o�RÔ.�i�Wá�BWVË(Wyw"
s ;7�jMWJ3@�MWd+>_BI>{CZMWJ3>��¾ÛLÈk�¾� ÛR��SUBWV ´ y �u�ÛÚ�»±»Dl?�RlÏP3l�? l��@3=+>_C�E3>_>_HF>o;3B.O KX;3H�S�VX=?J3PRHF>�MWC�K_EvMWd+d?�
@3=+>_M[b3bjHZM[VTM�>_;3BWV_KxKX=?GIHtyjH�SUBWVXHoKX;3H�BRJ3>_H�K<BRS7KX;3H'Ö�=+MWPRBRJvMWd ´ HF=?PR;kKmHY�LHFJkK<=?J�K_;3H�O6HF=+PR;LK
bvd+BWK
�D�LBRE7�Ï@f;vMZ�LHtKXBNd+BDBW²\=?JkKXBNKX;3=+J3PR>`KXB�>_HFH�OT;3H�KX;3HYV6KX;3HtVXH�CFBWV_VXHFd+M[KX=+BRJ\BRSj>_CZMWJ�ÛLÈ�OxHYVXH
M[yv>_BRd?EiKXHFd?�IJ3HFCFHF>_>_M[V_��y yvEiK<>_=?J3CFH�=?KZ�õ>6>_B�>_;3BWV_KZ�3=�KmGI=+PR;LK9~rE3>{KmyjH�HZMW>{=+H�VmKXBzVXHFC�BWV_VXHFd+M[KXH
=?KtMWJL� OmMZ�^�al

p SA�LBRE�OmMWJkK�KXBfVXE3J ½v¿ Ë[ÕkÌi·3Ò"ÍLÊDÕ6¼u½3¿ �ß>_M.��BRJ M�~rBWyöS�VXBRG®KX;3H�CFEiV_VXH�JkK�@vM.�L�jycHFSUBWVXH
KX;3HNC�VXBRJ�~rBWy};vMW>t;vMW@�M�Ch;vMWJ3C�H�KXB�VXE3Jc�a�vKX;3HN>r�iJLKaM"g�KX;vM[KT�LBRE�OxBRE3d+@}PRHFJ3H�VaMWd?d?��E3>_H�=?>F|

½v¿ Ë[ÕkÌi·3Ò"ÍLÊDÕ6¼u½3¿tq Ø ·W¶ D���5go��-5 ¼¾½c¹±+[¶ ë ½c¹ Ø�D±û : Ñ��§×§Ø
p J�b3V_=+J3CF=�bvd+HW�3KX;3=?>x>_;3BRE3d+@�yjHoVXE3J�S�VXBRG�KX;3H ä ºDÌ å-. � + ä Ë1½^¹1+ ØiÙ Õ Ù + Ü�� ��@3=�VXHFC�K_BWV_�IOT;3H�VXH
KX;3H�@vM[KaMöd?=?�LHfKXB C�EiKI@3B.OtJÂBRJÁMWCFCFHF>{>�KXBöJ3H�KwOxBWV_² VXHF>_BREiVXC�HF>FlÂ:m;3H�M[ycB1�LH�OT=+d+dxGIM[²LH
MÁbjBWV{K_VaMW=?K�CFBRd?BWV}bjBR>rKX>_C�VX=�b3K�]vd+H[l p S��LBRE ;vMZ�LH d?BWKX>}BRS�>rKaM[KX=+BRJ3>��NMWd?>_BÂ=?J3CFd+E3@3=?J3PÂKX;3H
CFBRGIGIMWJ3@ e�d+=?J3H�b�M[VXMWGIH�KXH�V q ðvÙ[ð Õ ß é á Ý OT=+d+dm>_HYK\KX;3H�GfM"g3=?G�E3G JDE3GzyjHYVfBRSTbvd?BWKX>�bcH�V
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n)=+PREiV_HoÛi| ½v¿ Ë[ÕkÌi·3Ò"ÍLÊDÕ6¼u½3¿ OxHF=+PR;LK6bvd?BWKX>6SUBWVmM�CFBWV{VXHFd�M[K_=+BRJIBRS�M�>_H�PRGIHFJLKxBRS7>_CZMWJ3>��ßS�V_BRG
#�� ×L�[� ì �al

b�MWPRH�KXBËß é á Ý l æoEiK_bvEiK CZMWJzPRBTKXBoMWJL�NVXH�CFBRPRJ3=�øFH�@�ò[>_Eib3bjBWV_K_HF@�bvPWbvd?BWKq@3H�� =+CFHo�%KX;3H6@3HFS MWE3d�K
=+J´KX;3HIM[yv>{HFJ3CFH\BRS6M q Ø ·W¶ M[VXPRE3GIHFJLK�;vMW>�KX;3H�bvd+BWKNPRB�KXB�KX;3H�>_C�VXHFH�J7�9yvEiK�=?JöKX;3=?>NCFMW>_H
=?KN>_HFH�GI>N�LBREöCZMWJ7�õKN>XMZ�LH\BWV�b3VX=+JLK�=�KZ��MWJ3@ =+SA�LBREöOmMWJkK�KXB�VXHF>_=gøFH�KX;3H ½iÍR½3¿iË"Õ OT=+J3@3B.ON�
�LBRE7�Ïd?dx;vM.�LH�KXBöHYg3HFC�EiKXH ½3¿ Ë[ÕkÌ3·iÒ"ÍLÊDÕx¼¾½3¿ Mö>_H�CFBRJ3@ÁKX=?GIH�MWS�KXH�V�>_H�K_K_=+J3PöK_;3H�J3H�O >{=�øFH"�Xl
½3¿iË"ÕDÌi·iÒ[ÍRÊ Õ6¼¾½v¿ VXE3JIOT=?KX;3BREiK6MWJk�IM[VXPRE3GIHFJLKX>`VXH�KXEiVXJ3>mMNd+=+>rK6BRS�MWd+dvbjBR>{>_=?yvd?HoM[VXPRE3GIHFJLKX>Fl
� BRE�CFMWJ}MWd?>_B�PRHFJ3H�VaM[KXHoKX;3H�>_H�bvd?BWKX>xS�VXBRG ¹.Ê^Ë"Ìi¿iË[Í �i=+MzK_;3H��¿¶�¡�»��������M������yvEiK_KXBRJ�BRJ�KX;3H
KXBWb�l ì d+=+CX²�BRJ�HF=?KX;3HYV6>_C�V_HFHFJIBWV`b3VX=+JLKXH�VF�iMWJ3@�K_;3HFJI@3BREiyvd+HTCFd+=?CX²�BRJ�KX;3Ht>{Eiy3~rBWy\�LBRE�OmMWJLK
bvd+BWK{KXHF@7lA:<;3H�V_HW�Ï>TJ3B\OmMZ��K_B�>XMZ�LHNK_BIM�]vd?H�K_;iVXBRE3PR;}KX;3=?><VXBREiK_HWl
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bvd+BWK_>tSUBWVtK_;3H�b3VXH�� =+BRE3>t@vMZ�j�õ> ~rBWyv>Fl6pwKT=+>T>_Ca;3HF@3E3d+HF@�KXB�VXE3J�M[K�×LÈ |?�1Ô�HZMWCa;�@vMZ�Ll�pwKtd?B BW² >
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KX;iVXBRE3PR; MWd?d7~rBWyv>zBRJ5MWd?d ý�þ @3=?>{²i>F�qMWJ3@ SUBWVzMWJk��~rBWy K_;vM[Kzd�MWCX²i>�M�CFBWV_VXHF>rbjBRJ3@3=+J3P�bvd?BWK
=+J�KX;3Hz@3=�VXHFC�K_BWVX=+HF>tGIHFJLKX=+BRJ3HF@´M[ycB1�LHW�c=?K�VXE3J3> ½3¿ Ë[ÕkÌ3·iÒ"ÍLÊDÕx¼¾½3¿ K_BfGfM[²LH�KX;3H�bvd?BWKZl�:m;3H
HZM[VXd��´GIBWVXJ3=+J3P�VXE3J´KX=+GIH�=?JkKXH�J3@3>NKX;vM[K�KX;3H�V_H\>_;3BRE3d?@ yjH�J3B�~rBWyv>�VXE3J3J3=+J3P3��yjHFCFMWE3>_HI=?K_>
MWd+PRBWV_=?KX;3G OT=+d?dcyjH�SUBDBRd+HF@�yD�fM�~rBWy�=+J�b3VXBRPWVXHF>{>mOT;3HFJ�=?KxVXE3J3>F|`=?KxOT=+d?djGfM[²LH�bvd?BWKX>6y�MW>_HF@
BRJ KX;3H\b�M[V{KX=�MWd?d?�DeuCFBRG\bvd?H�KXHF@I~rBWy���yvEiKzJ3BWK�PRB}y�MWCX² MWJ3@ �%VXH1�wGfM[²LH�bvd+BWKX>NSUBWV�KX;3H\SUE3d?d?�ke
CFBRG\bvd?H�KXHF@m~rBWy�l):<;3H`VXHFCFH�JkKqb3V_BRPWVXHF>_>9=+J�PRH�K{KX=+J3PTd+BRJ3Pz��ÎQ� ;iVY�D~rBWyv>qMWJ3@NVXBRE3J3@ euKX;3Hhe�CFd?B CX²
3Ye $ û ± p<B>À K_;3HzPWVXBRE3J3@�GfM[²LHF>T=?Ko;vM[VX@3HYVoKXBI;vMZ�LH�KX;3=+>tV_E3J�MW>oMWJ�MWEiKXBRGfM[KXH�@�C�VXBRJ\~rBWy
OT=?KX;3BREiK�HFJ3CFBRE3JLKXH�VX=?J3P�K_;3HF>_H6b�M[V_KX=+MWd+d��De�C�BRG\bvd+H�K_HF@ e�>_Eiyi~rBWy�bvd?BWKX>Fl�:<;3H�V_HF>_BRd+EiK_=+BRJ��%OT;3=+Ca;
�LBRE�;3BWbjHFSUE3d?d?�z>{;3BRE3d+@3J7�õK`;vMZ�LH6KXB�OxBWV_V{��M[yjBREiKq�LBREiV_>_HFd+Sa�	=+>qKXBo@3H�d+H�KXHxKX;3H6b�M[V{KX=�MWdâe�>_Eiyi~rBWy
bvd+BWK_>6�%O6HF=+PR;LK�"QMWEiKXBDCFBWV_VXH�d�M[KX=?BRJc�a�1MWJ3@�HF=?K_;3H�V9OxMW=?K9SUBWV9KX;3HAJ3HYgiK9@vMZ�NBWV	VXE3J Ì ÍLÕk½3¿WÕ Ý�¼X¹.Ê
GfMWJkEvMWd+d���S�VXBRG®KX;3H\CFBRG\GfMWJ3@öd?=+J3HWl � BRE CFBRE3d?@ MWd?>_B}@3B�KX;3=+>F�	>XMZ�´=+S��LBREiVNHYgibcH�VX=?GIHFJLK
;vMW>A~rE3>{K�]vJ3=?>_;3HF@ô"¥�LBRE�@3BRJ7��K�OmMWJLK�KXB\OxMW=?KoE3JLKX=+d�KX;3HzJ3HYg K�@vMZ�}KXBfd?B BW²�M[K�KX;3HNbvd+BWKX>Fl
Ö�B�K_;3=+>md+BRPRPRHF@�BRJLKXB ý�þ MW> ä Ë1½c¹ ��MWJ3@�HYgiHFCFEiKXH ÌDÍkÕL½v¿WÕDÝ6¼_¹1Ê l ± H�CZM[VXHFSUE3d7KXB�GfM[²LHt>_EiVXH
KX;vM[KxJ3Bm~rBWy�=?>AVXE3J3J3=?J3PzOt;3HFJf�LBREI>rKaM[V_K�K_;3=+>��ßBWVAOt=?d+dvyjH�=?JIKX;3H�=?GIGIHF@3=+M[KXHmSUEiKXEiVXH"�al`û	H�K
GIH�²iJ3B.O =+S	�LBRE}KX;3=+Ji²fK_;vM[KT�LBRE7���LHNCZMWE3>{HF@�b�M[V_KX=+MWd�e?~rBWy�bvd+BWKX>mKXB�yjH�GfMW@3HWl
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��� ½v¿ Ë"ÕDÌi·3Ò"ÍRÊ Õ6¼u½3¿ C�V_BRJ�~rBWy
üoH�VXHW�õ>zKX;3HfVXHF>_E3d�K�BRS ë ÝvË ð Õ Ù ê qk¿ ä Ë"½^¹ BRJ ä ºDÌ å1. >_;3B.Ot=?J3P´KX;3Hf@vMW=?d?�5MWEiK_BRGfM[KX=+C

VXE3J�BRS ÌDÍkÕL½3¿RÕDÝ6¼_¹.Ê KXBIGfM[²LHNM\OxHF=?PR;kKTbvd+BWKoMWJ3@�MWJ�MWEiK_B CFBWV_V_HFd�M[KX=?BRJ�bvd?BWKoSUBWV�HZMWCa;\~rBWy
�ßd?=+J3H�y3VXBW²LHFJ�=?JkKXB�KwOxB\SUBWVt@3=+>{bvd+M.��bvEiV_bcBR>_HF>Y�a|
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ØiÙ Õ Ù ¹.ºR»T¼¾½v¿ SUBWVXGI>�KX;3Hzy�MW>_=?>�SUBWV�G�E3Ca;´BRS`K_;3H�K_HYgiK{e¾y�MW>_HF@´=+J3SUBWVXGIM[KX=+BRJ�M[ycBREiKoKX;3H

CFBWV_V_HFd�M[KX=?BRJ�>{E3CFCFHF>_>TBRS9=?J3@3=?� =+@3EvMWdj>_Eiyi~rBWyv>��½3H8¿¾18?� K_;3H �ië ¨3·RÍ�Ò ð � �ië"ÜLð Ø � £ ð Õi·LÍkÝ Ù Õ�ÒkË ð ¹ �
MWJ3@Y� Ù Õ Ù CFBRd?E3GIJ3>�=?J�KX;3Hl�F���G��� � �6BREiK_bvEiKFlqp K�HF>_>_H�JkKX=+MWd+d��Nb�M[VX>{HF>�KX;3H Ø Ù Õ Ù Ê ÙWð Ø ¿k·RÝ6¼ ¿iË[Í
MW>_>_BDCF=�M[K_HF@}OT=?KX;�HZMWCa;�~rBWy��3²LHFH�bv=+J3P�K_VaMWCX²�BRS9�[M[VX=+BRE3>T>{KaM[KX=?>{KX=+C�>Fl

:<;3HNGIBR>{K<E3>_HFSUE3d9>{�iJLKaM"g�=+>�� Ø Ù Õ Ù ¹1ºW»t¼¾½3¿ OT=?KX;3BREiKtM[VXPRE3GIHFJLKX><PR=?�LHF><;3HFd�bj�a|
ØiÙ Õ Ù ¹.ºR»T¼u½3¿�q3Ò"Í ð Ë[Ýi·�q3¹LË[ÝkÕ ³ q è Ò"Ýv¹"Õ*. D±û : Ñ /.µ s 3pnpuM=�3 . D±û : Ñ10Âv 3pn
o ¼ Ø Õ�¹F»
. D1û : Ñ10`=?>6M�d?=+>{K�BRS7BRJ3H��ßBWV�GIBWVXH"�v~rBWyv>F� OT=?KX;�Ot=?d+@ e�CFM[VX@3>�bjBR>{>_=?yvd?H>�iBWb3KX=?BRJvMWd+d?� Ø Ù Õ Ù q

¹.ºR»T¼u½3¿ OT=+d?dA=?PRJ3BWVXHfMWJL� @vM[KaM�=?J�~rBWyv>�yjH�SUBWVXH . D1û : Ñ /1l�� . D1û : Ñ =+>NK_;3H Ï Ð DHÑÓÒ9Ô\Õ�Ðw?
JvMWGIH�BRSAM�~rBWyÀ�ß=+J3=�KX=�MWd'z_×>}R>�M[VXH�J3BWK�=+J3C�d+E3@3HF@c�al�:m;3H q3Ò"Í ð Ë[Ýi· >{OT=?KXCa;´d+=?GI=?KX>�K_;3H�BREiKre
bvEiK�KXB�~rBWyv>�;vM.� =+J3P}�[MWd+=?@ @vM[KaM}MWJ3@ KX;3H qi¹kË[ÝLÕ >{OT=?KXCa; >_BWV{KX>NKX;3H\BREiK_bvEiK�=?J d�MWPkò"b�MW>_> e
JkE3G�ycH�Vhò[>_CFMWJ�òa~rBWy}BWVX@3HYVCy KX;3HF>_HoGfM[²LHTKX;3H�BREiK_bvEiKmHZMW>{=+H�VxKXB�E3>_H��ßJ3BWKXHtKX;vM[K	~rBWy�BWV_@3H�V
=+>6K_;3Ho>XMWGIHoMW>xCa;iVXBRJ3BRd?BRPR=+CZMWdâe�CFBWV_V_HFd�M[KX=?BRJfBWVX@3H�V��XlA:m;3H s 3,n�uM=�3AE3>_HF@�>_;3BRE3d+@�yjHoBRJ3H�K_;vM[K
;vMW>oMWd?d7>_CZMWJ3>Fl6p S�KX;3HYVXHNOxHYVXH�GIBWVXH�KX;vMWJ�BRJ3H $'#%N e¾]vd+HÓ" K_;3HF>_H�;vMW@�>{CZMWJ3>�CFBRGIG\HFJkK_HF@
BREiKZ�AE3>_H}BRStK_;3H�O<VXBRJ3P ¶i·R¸ è ÒR¿k· Ot=?d+d6VXHF>{E3d?K�=+JÁd?BR>_>�BRS�>_CZMWJ�ò"b�MW>_>�=+J3SUBWVXGIM[KX=+BRJ7l5:m;3H
BREiK_bvEiKt=+><HF>_>_HFJLKX=+MWd+d?��M�b�M[VXHF@ e�@3B.OTJý�~���G��� � ��BWV_¹±º-»��±«®����� � �Wl�üoH�VXHW�õ>tMWJ�HhgvMWG\bvd?HW|

708271659/1# Pass  1  [No0001]        (0/0/0/216/222)     64 100.0% GOOD   PROD prod_cont
708230841/1# Pass  1  [No0001−No0006] (1/0/0/72/424)     2048 100.0% GOOD   PROD prod_line
708230915/1# Pass  1  [No0007−No0018] (2/0/0/72/458)     2048 100.0% GOOD   PROD prod_line
708230952/1# Pass  1  [No0019−No0060] (1/0/0/72/1726)    2048 100.0% GOOD   PROD prod_line
708270807/1# Pass  1  [No0061−No0080] (1/0/0/72/815)     2048 100.0% GOOD   PROD prod_line
708270911/1# Pass  1  [No0081−No0109] (0/0/0/72/1197)    2048 100.0% GOOD   PROD prod_line
708271322/1# Pass  1  [No0109−No0124] (0/4/107/72/639)   2048 100.0% GOOD   PROD prod_line
708271410/1# Pass  1  [No0121−No0145] (2/0/0/72/1051)    2048 100.0% GOOD   PROD prod_line

û	=+>{KX=?J3Pf� | ØiÙ Õ Ù ¹.ºR»T¼¾½v¿ BREiK_bvEiK��ßS�V_BRG # pr×R×RãW���al

?Jy n^BWV z{Gz��} HYgibcH�VX=+G\HFJkK_>F�tpfd?=?²LH�KXB VXE3J M Ø Ù Õ Ù ¹.ºW»t¼¾½v¿ Ca;3HFCX² ]3VX>{K�KX;3=?J3PÁH��LH�V{�
GIBWVXJ3=?J3P�SUBWV`K_;3Hmb3V_H��i=?BRE3>)@vM.�c�Ï> CFBWV_VXH�d�M[KX=?BRJ7lqû9BRPRPRH�@�=?J�KXB ëkë ¹LË1½c¹ MW> ä Ë"½^¹ �Rp9OxBRE3d+@�PRB
KXB�KX;3HtHYg bjH�V_=+GIHFJLKZ�õ>A@vM[KaM�@3=?VXH�C�KXBWV_�Ll :m;3Ht>{� GId+=?Ji² + ä ëkë ¹±+ ØiÙ Õ Ù + bcBR=+JLKX>`K_BNKX;3HTCFEiV_VXHFJLK
ý�þ @vM[KaM�@3=+>{²´KXB}OT;3=+Ca; CFBWV_V_HFd�M[KXBWVm~rBWyv>zM[VXH�OTVX=�K_KXHFJ �)Ca;vMWJ3CFH�>�M[VXH\KX;3H�@vM[KaM}S�VXBRG�KX;3H
b3VXH�� =+BRE3><@vM.��M[V_H�=?J + ä ëDë ¹1+ Ø Ù Õ Ù +1iMjlk lvprS	J3BWKZ�i�LBRE�CZMWJ}HFMW>_=+d��I]vJ3@}BREiKmOT;3=+Ca;}@3=?>{²��ß>h�
CFBRJLKaMW=+J��LBREiV�@vM[KaM��i=+Mi| ¿3¹ q Ø + ä ºDÌ å1. 2 + ä Ë"½^¹1+ Ø Ù Õ Ù +1iMjlk li�od?dvK_;3H ä º Ì å1. @vM[KaM�@3=+>{² >
M[VXH�CYVXBR>_>reuGIBRE3JkK_HF@�BRJ ëDë ¹kË1½^¹ �vMWJ3@f>_=?J3CFH�ph�ÏG BRJ ëDë ¹LË"½^¹ �iK_;3H $'#%N ]vd?H�=+>xMWd?>_B�VXHFMW@3=+d?�
MZ�WMW=?d�M[yvd+H�OT=?KX;3BREiKT;vM.� =+J3P�KXB ë ½ BWV è ÕL½ =�KZl
ØiÙ Õ Ù ¹.ºR»T¼¾½v¿�q3Ò"Í ð Ë[Ýi· qi¹kË[ÝLÕ + ëkë ¹LË"½^¹±+L·R¸L½ Ý�iMj'k � s 3,npuM=�3 ÏÛÐ DHÑÓÒG| vx3,n
o ¼ Ø Õ^¹�» �
OT;3H�VXHmÏ Ð¼D9ÑÓÒ9|�CFBWV_VXHF>rbjBRJ3@3>tKXBo~rBWyv>TVXE3J}BRJ�M�>{bcHFCF=�]vCf�%b3VXHY�i=+BRE3>h�6@vMZ�Ll�:m;3H � =+J�KX;3H
BREiK_bvEiK�]vd+H}JvMWG\H�~rE3>{K\=+J3C�VXHFMW>_HF>I>_H�! E3HFJLKX=�MWd?d?�5KXB d?H�K�HZMWCa;À@vM.� ;vMZ�LH�=?KX>�B.OtJÁ]vd?HWlÁp S
KX;3Hz@vM[KaM�PRBWK�>{b3VXHFMW@´BREiK�B1�LH�V�GIBWVXHNK_;vMWJ�BRJ3H ä ºDÌ å-. @3=+>{²c�^KX;vM[KtCZMWJ�yjH�;vMWJ3@3d?HF@�Ot=�KX;
OT=+d+@ euCZM[VX@3>myjHFSUBWV_H�KX;3H Ï Ð¼D9ÑÓÒ�@vM[KXM�b�M[KX; euJvMWGIHF>Fl p`KX;3HFJ}E3>{H�KX;3H�>_H�@vMW=+d?� ØiÙ Õ Ù ¹.ºR»T¼u½3¿
BREiK_bvEiKm]vd+H�>tMW>xC�V_=?y�J3BWKXHF>mSUBWVmVXH��i=?H�OT=+J3PzKX;3H ½v¿ Ë"ÕDÌi·3Ò"ÍRÊ Õ6¼u½3¿ bvd?BWKX>xGfMW@3H�yk�fKX;3H ë Ý3Ë ð
~rBWy���~rBWK_KX=?J3P @3B1OTJÂb3VXBWyvd?HFGI>\KX;vM[K\J3HFHF@ÀKXB ycH}VXHFC�BWV_VXHFd+M[KXHF@7l ´ ;3H�JQK_;3H�HYgibcH�VX=?GIHFJLK
=+>�CFBRG\bvd+HYKXHFd?�ö@3BRJ3HW�qph�Ïd?dAE3>{HIKX;3HF>_HI]vd?HF>��ß>_B�S M[VZ�9KX;3H�VXHW�õ>zJ3H��LH�VzycHFHFJ5GIBWVXH�KX;vMWJ5á�SUBWV
M�PR=?�LHFJ HhgibjHYVX=+GIH�JkK���MW>zPRE3=+@3HF>zSUBWV !DE3=+CX²id�� HF@3=�KX=+J3P�KX;3H 3,n
o ¼r¿iÒk¹ ]vd+HfSUBWV�@iVX=��i=?J3P�KX;3H
C�VXHFM[KX=+BRJIBRSjK_;3Ht��HZMW>_EiVXH�GIHFJLK<s H�K��u���RlõSh�alqp)]vJ3@f=�K6HZMW>{=+H�VAKXB�²LHFH�b�BRJ�KXBWbfBRScKX;3=?J3PR>AKX;3=?>

�.Û



=+J3CYVXHFGIHFJLKaMWdqOmMZ�L�jVaM[KX;3HYVNKX;vMWJ�yjH�S MWCFH�@ Ot=�KX;´M��vBDB @´BRSAKX;3=?J3PR>oKXBfVXH��i=?H�O¥M[K�KX;3H�HFJ3@
�¾MWd�KX;3BRE3PR; p�>_HFHFG�KXB}ycH\=+J K_;3H\GI=?J3BWVX=?Kw�´=+J K_;3=+>N� =+H�ONl+l?l+lâ�al\�od?>_B3�9KX;3=?>�CZMWJ PR=��LH\GIBWV_H
=+G\GIHF@3=�M[K_HoSUHFHF@iy�MWCX²}KXB�KX;3H�BWbcH�VaM[KXBWV_>tM[ycBREiK�MWJL��J3HFCFHF>_>_M[V_��V_HYe�@3BR>Fl
?�?Gy ± MW>_=?C�PRE3=+@3HFd?=+J3HF>TSUBWVtVXHFC�BWV_VXHFd+M[KX=+BRJ7|

p J�PRHFJ3H�VaMWdß��OxH�OmMWJLK�KXB\GIM[²LHN>_EiV_H�KX;3H�CFBWV{VXHFd�M[K_=+BRJ�O<VX=?J3PR>tKX;3H�d+MW>{K�@iV_BWb�BRS)MW>{K_V_B[e
J3BRGI=?CZMWd`² J3B1OTd+H�@3PRHIBREiKzBRS6KX;3Hf@vM[KaM}MW>�VXHFCFBWV_@3HF@ � Ot=�KX;3=+J V_HZMW>_BRJ¼y OxHf;vMZ�LHIBRJ3d?� M
]vJ3=?K_HIKX=+GIH�SUBWVzKX;3HICFBWV{VXHFd�M[K_=+BRJ b3VXBDCFHF>_>�bcH�V�HYgibcH�VX=?GIHFJLK��al & B.O KX;vM[Kz>{KaM[K_=+BRJ3>�VXH�CFBWVX@
BRJLKXB�@3=+>r²Deub�MWCX² >F�iH
!DE3=?bvGIHFJLK�b3V_BWyvd+HFGI>�M[K6BREiV�HFJ3@�M[VXHtPRH�J3H�VaMWd+d��\HFMW>_=+H�V�KXB�>_H�HW� yjH�CZMWE3>_H
KX;3H);Ëo§Õ½?AD~Õ½?±! EvMWd+=�Kw�zBRS^KX;3H<@vM[KaM�=+>`G�E3Ch;�;3=+PR;3H�VFl)üoB1OxHY�LH�VZ�LKX;3H�VXHTM[VXH<>{KX=+d?d3CFH�V_KXMW=+J�OmM.� >
=+J�OT;3=+Ca;´MI>{KaM[KX=?BRJ�CZMWJ�;vMZ�LH�MI@3HFd+H�K_H�VX=+BRE3>oH�ÀjHFC�K�BRJ�KX;3H�=?V�VXH�CFBWVX@3=+J3PR>��j>_BRGIH�BRS)OT;3=+Ca;
OxHzGI=?PR;kKTyjHzM[yvd?H�KXBfB.�LH�VXCFBRG\H\y MW>�OxHFd?d�MW>o>rbvEiVX=+BRE3>�M[V_K_=+S MWC�KX>TKX;vM[K�BREiV�>{� >{KXHFG CZMWJ
MW@3@�KXBzKX;3H�@vM[KaMil �´E3Ca;�BRS�K_;3HNM[V{KmBRS9>_Eib3bcBWV_K{eu>_CF=+H�JkKX=?>{KX=?J3P�CFBRG\HF>x=+J�VXHFCFBRPRJ3=gøF=+J3PzOT;vM[K
=+> MWJ3@�=?>_J7�õKqO6BWV_KX;LOt;3=?d+H6KXB�bvEiVX>{E3H>�DKX;vM[Kq=?KqVXH�GfMW=+J3>�bcH�V_bcH�KXEvMWd+d���HFJLKX;iVaMWd?d+=?J3PNM[V_=+>_HF>)S�V_BRG
KX;3H�H��LH�Vre�>_;3=?S�KX=+J3P�>{KaM[KXH�BRS7KX;3H�CFBWV_V_HFd�M[KXBWVF�iHYgibcH�VX=?GIHFJLKX>F�3MWJ3@�KX;3H�>_H�KmBRS�yjHF;vMZ�i=?BWVX>6KX;3HF=�V
=+JLKXH�VXMWC�KX=+BRJ}>{b�M.OTJ3>z�¾� Ú�»±»kl+�RlõP �al6s BRG\H�y�MW>{=+C�PRE3=?@3HYe�d?=+J3HF>�|
Ü d+BR>_>�GIBWVXHmKX;vMWJIBRJ3H�>{KXM[KX=+BRJ7�kBWV6d?BR>_>�BRS�MN� =?KaMWdv>{KXM[KX=+BRJ��½3H8Á¾±8?� # S%ò�üoy^ò>(Ry43hò ´ y é ñ�ñ SUBWVMWJ�HYg bjH�VX=?GIHFJLKtVXH�! E3=?V_=+J3PI>_H�J3>_=?KX=��i=�K �L��s ;�SUBWV�MWJ�HYg bjH�VX=?GIHFJLKTV_H
! E3=�VX=+J3P\K_;3H�d+BRJ3PRH�>{K
y�MW>_HFd?=+J3HF>Y�Xlfæ�yD� =+BRE3>_d��L�	VXH�CFBWV_VXHFd+M[KX=+BRJö=+>_J7��K�E3>{HFSUE3d�=?S��9SUBWV�HYgvMWG\bvd?HW�	M�>{KXM[KX=+BRJ´Ot=�KX;
y�MW@Âbvd�MZ� y�MWCX² ;vMW>IBWKX;3H�V�b3VXBWyvd+HFG\>�b3VXHFC�d+E3@3=+J3P E3>{HFSUE3d�@vM[KaMÁ�½3H8Á¾±8?�6=�K�OmMW>�>{KXB.OxHF@
SUBWV�;3=+PR;�OT=+J3@3>F�cK_;3HÂ3pn
o ¼_¹1ºW» ]vd+HzS�V_BRG >_Ca;3HF@ö>_;3B1OT>�KX;vM[Ko>{BREiVXCFHF>oOxH�V_H�yjHFd?B1O KX;3H
;3BWVX=�ø�BRJc�al

Ü PRHFJ3H�VX=?CTbvd+M.�Dy�MWCa²�b3VXBWyvd?HFGI>F�k=+S^HYgvMWCYKXd?�zVXHYbjHZM[KaM[yvd?HTBRJ�@3=gÀcH�VXHFJLK�bvd+M.�Dy�MWCa²�E3J3=�KX>F�DM[VXH
b3VXBWy�M[yvd?��M[VXH6=?JkK_V_=+J3>_=?C6KXBtKX;3H6VXH�CFBWVX@3HF@�GIHF@3=+Milq:qM[bcHF>q=?J�KX;3=+>q=?J3>{KaMWJ3CFH6O6H�VXH6K_VX=?CX²i=+HYV
KX;vMWJ�@3=+>r²i>F�^>_=+J3CFH�=?KZ�õ>tJ3BWK�BREiKtBRSqKX;3H�VXHFMWd+G BRS)HYgibcH�VX=+H�J3CFH�SUBWV�KX;3H�>XMWGIH�KaM[bjHYe¾b�MW>_>
KXB�bvd�MZ� >{=+PRJ3=?]vCFMWJkKXd�� @3=ÁÀjH�VXH�JkKXd�� BRJ KwOxB�E3J3=?KX>��)BWVzH��LHFJ KwOt=?CFHfBRJ KX;3Hf>XMWG\HIE3J3=?KZl
s BRGIH�>{KXM[KX=+BRJ�E3J3=�KX>oGfMZ��;vMZ�LHzd+B.OxH�V�OxH�=+PR;LKX>��ßBRJ�>_BRGIH�Ca;vMWJ3J3HFd?>Y�TSUBWV�MWd+d9>{KaM[KX=?BRJ3>
y K_;3=+> =+>)E3>_EvMWd?d?��Mo>_=?PRJ�BRS^M�GIMWd+SUE3J3C�KX=?BRJ3=+J3PoyjBLM[V_@�BWV CFBRJ3J3H�C�KX=+BRJ�yjH�KwOxH�HFJ�ycBLM[VX@3>
MWJ3@}KX;3H�y�MWCa²Dbvd�MWJ3HWl

Ü >_BRGIH�K_=+GIHF>�HFJLKX=?V_H\>_CZMWJ3>�GfM.��ycH\GI=?>_>_HF@7�9SUBWV��[M[VX=+BRE3>�VXHZMW>_BRJ3>Fl�:m;3HF>_H\J3HFHF@ KXB}ycH
bv=+CX²LHF@IEib\=+J�VXHFCFBWV_V_HFd�M[KX=?BRJ��%BRJ3HTBRS�KX;3H<b3V_=+GIHxVXHZMW>{BRJ3>�SUBWVAJ3HYgiK{eu@vM.��Ca;3HFCX² =+J3P�BRS�KX;3H
b3VXH�� =+BRE3>�@vMZ�j�õ>�CFBWV_VXH�d�M[KX=?BRJ7�cMWJ3@�²LHFHYbv=+J3P�M�VXE3J3J3=?J3P�d?=+>{KtBRS�VXHFGIMW=+J3=+J3P\>_CZMWJ3>�KXB\ycH
CFBWV_VXH�d�M[KXHF@Óy G�E3Ca;�VXH�@3E3CFHF@�Ca;vMWJ3CFHxBRS3>_BRGIH�K_;3=+J3Pt=?JvMW@i�LH�V_KXH�JkKXd��NycHF=+J3PoB.�LH�VXd?B BW²LHF@7�
MWJ3@�HZMW>_=?H�VtK_B�VXH�CFBWV_VXHFd+M[KXHNOT;3=+d?H�K_;3H�HYg bjH�VX=?GIHFJLKZ�Ï>mGIH�@3=�M\M[V_HN>{K_=+d+d7G\BRE3JkKXH�@c�al

Ü Ö�=�MWPRBRJvMWdvOxHF=+PR;LKX>��u� Ú�»±»kl+�RlõP3l®?Ul���qCZMWJfBDCFCFEiVx=?JfHYgibcH�VX=?GIHFJLKX>�KX;vM[K�E3>_Hz�.�)�´üløt>_Eiyie
y�MWJ3@3>Fl�:A�Dbv=+CZMWd?d?�L�7KX;3H\S�V_=+J3PRHF>�KXB�KX;3H\M~ÀjHFCYKXHF@ >{KaM[K_=+BRJ MWCYKXEvMWd+d���@3=+>XM[b3bcHZM[V�ycHFSUBWVXH
KX;3H6BRJ3>_HYK)BRSiKX;3H6Ca;vM[VaMWC�K_H�VX=+>rKX=+C6@3=+MWPRBRJvMWdROxHF=+PR;LK)>_=?PRJvM[KXEiVXHMy GfM[²LHA>{EiVXH6KX;vM[K�Ö ´ �õ>
;vM.�LHzycHFHFJ�VXHYe�@3BRJ3H[�9MWJ3@�KX;vMWJöMWJL��J3HFCFHF>{>XM[V_��b3VXHFC�HF@3=+J3P�>_CZMWJ	�ß>Y�mO6H�VXH�=+J3CFd?E3@3HF@´=+J
KX;3HNV_HYe�@3B3l

Ü :<;3H�d�MW>rK�>_CZMWJ GIM.��J3BWK�;vMZ�LH�yjHFHFJöSUE3d+d���CFBRG\bvd?H�KXHF@7l�prJö>_BRGIHzCZMW>{HF>F�7�LBREöGIM.��ycH
M[yvd+HoKXB�=+JLKXE3=�K<K_;3=+>6b3VXBWyvd?HFG S�VXBRG�KX;3HoOxHF=?PR;kKxbvd?BWK�� 398¿¾±865�MWJ�H�>{KaM[yvd+=?>_;3HF@�b�M[K_KXH�VXJ�BRS
bv;vMW>_HYe¾VXHFSUH�VXH�J3CF=+J3P�>_CZMWJ�d?HFJ3PWKX;3>T>_HFHFGI>mKXB�yjHNy3V_BW²LHFJc�a�vyvEiKt=?J�>_BRGIH�CZMW>_HF><KX;3=+>mOT=+d+d

�Z�



J3BWK6yjHTbjH�VXC�H�b3KX=?yvd?H��%KX=?GIHTG\=+>_>_H�@f@3E3HtKXB�b3VXHFGIM[KXEiVXHtH�J3@3=+J3P�=+>�K_B B�>{GfMWd+d^M�S�VaMWC�K_=+BRJ
BRStKX;3H�B1�LH�VXMWd+d9~rBWyÀd?HFJ3PWKX;c�al prST�LBREÁ;vMZ�LH}>_E3>{bv=?CF=+BRJ3>��6KX;3H�!DE3=+CX²LHF>{K�OmMZ� K_B Ca;3HFCX²
=+>�KXB�d+BDBW²´M[K�d+MW>{K�>_E3C�CFHF>_>_SUE3d?d?�öVXHFCFBWVX@3H�@ =?JkK_HFPWVaM[KX=?BRJ SUBWV�K_;3HI>_Eiyie?~rBWy5=?J KX;3H�~rBWy��õ>
ØiÙ Õ Ù Ê Ù[ðiØ ¿D·RÝ�¼r¿ ËWÍ �87�Ú�»±»Dl?�RlÏHWl�?{�al

Ü ü�;3BR>{Kre�@vM[KaMzKXH�VXG\=+JvM[KX=?BRJ´�u�ÛÚJ»±»kl+�RlõP3l®?Ul:9Y�XlA:m;3=+>mCZMWJ�yjHoVXH�CFBRPRJ3=�øFH�@�S�VXBRG�K_;3H�O6HF=+PR;LK
bvd+BWKX>�MW>�MWJ H��LHFJLK}=?J¢OT;3=+Ca; GIBWV_H�K_;vMWJ BRJ3Hö>rKaM[KX=+BRJ¢;vMW>}×"e¾OxHF=?PR;kK�>{KaM[V_K_=+J3P �%BWV
HFJ3@3=+J3P �\M[KfKX;3H�>_MWGIH�KX=+G\HWl :m;3=+>�=+>fCZMWE3>{HF@ yk� M CFBWV_VXH�d�M[KXBWVIyvE3P =+JÀOT;3=+Ca;QKX;3H
d�MWCX²�BRS @vM[KaM�S�VXBRG BRJ3H�>{KXM[KX=+BRJ�CZMWJ�² J3B CX²}BREiKtKX;3Hz@vM[KaMISUBWV�MWJ3BWKX;3HYV�>{KaM[KX=?BRJ7lt:m;3H
CFd�MW>{>_=+CÆü\Ö�:ÁHY�LHFJkK`BDCFCFEiVX>`MWS�KXH�V`BRJ3Hm>{KaM[K_=+BRJ�;vMW> d+HFS�K)KX;3H<M[V_VXM.�L�RJ3H��LHYV`K_B�V_H�KXEiVXJ}�ßBRJ
KX;3H�y�MW>_=?>oBRS`>{CZMWJ3>o>_HFd?HFC�KXHF@´SUBWVoKX;3=?>�>_Eiyi~rBWyj� �7SUBWV�M\OT;3=+d+HzC�BWV_VXHFd+M[KXBWV�OT=+d+d	CFBRJLKX=+JkE3H
KXB BREiK{bvEiK\@vM[KaM´SUBWV\=�K}�%KX;3Hùz�ü�;3BR>{K�@vM[KaM>} H�ÀjHFC�K y �ÛÚ�»±»kl+�RlÏP3l�?Ul:;L�X�`yvEiK�KX;3=+>�OT=+d+d
H��LHFJLKXEvMWd+d��}C�HZMW>_Hf��íNÔ1e_�1� GI=?Jc�al ´ ;3HFJ�=�Kt@3BDHF>F�^MWJ3BWKX;3H�Vt>{KaM[KX=?BRJ7�Ï>mOxHF=+PR;LK�GIM.��MWd?>_B
PRBIKXB�×fM[K�KX;3Hz>_MWGIH�KX=?GIHWl<�oJ�MWd?KXH�V_JvM[KXH��LH�VX>{=+BRJ�BRS)KX;3H ü\Ö�: b3VXBWyvd+HFG B CFCFEiV_>�M[K
KX;3H�yjHFPR=?J3J3=+J3P}BRSAM�>_Eiyi~rBWy��	OT;3HFJ >{BRGIH�>{KaM[KX=?BRJö@3BDHF>_J7�õK�b�M[V_K_=+CF=�b�M[KXH�=+J�KX;3H\M[V{VaM.�
S�VXBRG K_;3HT�LH�V_��yjH�PR=+J3J3=+J3P3l üoH�V_HW�iMWJ3BWKX;3HYV6>{KaM[K_=+BRJ7�Ï>`OxHF=?PR;kK�GfM.��ycHt>{KXE3CX²IM[K6×�E3JLKX=?d
KX;3H6KX=?GIH�KX;3H�z{d+M[KXH
}�>{KXM[KX=+BRJzCFBRG\H6=+JLKXBoKX;3HxM[V_VXM.�L�RM[K�Ot;3=?Ch;�KX=?GIH�=�KX>�OxHF=?PR;kK)OT=+d?diMWd?>_B
~rE3G\b Eib�l�:m;3H\>_BRd?EiKX=+BRJ =+>�KXB}VXHFC�BWV_VXHFd+M[KXHW�9ycHF=+J3P}GIBWVXH�CZM[VXHFSUE3d`=+J K_;3H\>_CZMWJ e¾VaMWJ3PRH
>_HFd?HFC�KX=?BRJ}KXBIMZ�LBR=+@�>_Eiyi~rBWyv>TOT;3BR>_HNycHFPR=+J3J3=?J3PIBWVTHFJ3@�GI=?>_>tM�>{KaM[KX=?BRJ7l

ÞXÅ=<Ëbd�4�+)9Ç�Ä`Å�h Úô� edÇ���e¬ÇLÅ >@? ¿3Òk¹BADC hUÚ�E
EI009A ei009a.vix Prod ei009a.ms ei009a.ms.UVF

+  708271659/1    − No0001 No0001 64 4 noX 0/0/0/216/222     100.0% GOOD PROD prod_cont ei009a.cont.vix rel2806
+  708211008/1    − No0002 No0006 64 4 noX 0/1/25/216/176    100.0% GOOD PROD prod_cont ei009a.cont.vix rel2806
+  708201355/1    − No0007 No0018 64 4 noX 0/0/0/216/459     100.0% GOOD PROD prod_cont ei009a.cont.vix rel2806
+  708201440/1    − No0019 No0060 64 4 noX 0/0/0/216/1727    100.0% GOOD PROD prod_cont ei009a.cont.vix rel2806
+  708201643/1    − No0061 No0145 64 4 noX 0/0/0/216/3512    100.0% GOOD PROD prod_cont ei009a.cont.vix rel2806
+  708210902/1    − No0121 No0126 64 4 noX 0/1/0/216/230     100.0% GOOD PROD prod_cont ei009a.cont.vix rel2806
+  708230841/1    − No0001 No0006 2048 4 noX 0/0/0/72/424      100.0% GOOD PROD prod_line ei009a.line.vix rel2806
+  708230915/1    − No0007 No0018 2048 4 noX 0/0/0/72/458      100.0% GOOD PROD prod_line ei009a.line.vix rel2806
+  708230952/1    − No0019 No0060 2048 4 noX 0/0/0/72/1726     100.0% GOOD PROD prod_line ei009a.line.vix rel2806
+  708270807/1    − No0061 No0080 2048 4 noX 0/0/0/72/815      100.0% GOOD PROD prod_line ei009a.line.vix rel2806
+  708270911/1    − No0081 No0109 2048 4 noX 0/0/0/72/1196     100.0% GOOD PROD prod_line ei009a.line.vix rel2806
+  708271322/1    − No0109 No0124 2048 4 noX 0/4/107/72/639    100.0% GOOD PROD prod_line ei009a.line.vix rel2806
+  708271410/1    − No0121 No0145 2048 4 noX 0/0/0/72/1051     100.0% GOOD PROD prod_line ei009a.line.vix rel2806
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JvMWGIH�SUBRd+d?B1OxH�@}yD��KX;3HN@3HFS MWE3d?K<�[MWd+E3HF>TSUBWVZ|

F $'#%N ]vd+Hf�%@3HFS MWE3d?KË� 3,nHo ¼u¶^Ò"¸ �%y KX;3=+>mOt=?d+djycHNE3>_H�@�MW><K_;3H�KXBWbieud+H��LH�d $'#MN ]vd?H
Ot;3HFJ�V_E3J3J3=+J3P äkå »7¹ å S�V_BRG KX;3=?> ¿iÒk¹ e¾]vd+H��½6�Bal���� lÏC"�Xl
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� äkå »7¹ å �Ï>AE3>_H
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� s äDå »�¹ å Ot=?d+d7GfM[²LHoOT;3HFJ�VXE3J}S�V_BRG KX;3=?> ¿iÒk¹ e¾]vd+HWl

F nqp{:Tskeu]vd?H�JvMWGIH �ß@3HFS MWE3d?K��§Hhgib�lÏG\>Fl L $ n��ly J3BWK\CFEiV_VXHFJLKXd��Á>_=?PRJ3=?]vCZMWJLKH�<KX;3H
MWC�KXEvMWd�JvMWGIH�BRS�nqpr:ts�]vd+HL�ß>h�6=?>TCFBRJLK_VXBRd?d+HF@�yD� Õ ù3Ë ð ¶i·RÝkÕ �½6�Bhl��j�3lÏMD�al
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Lo>_EvMWd?d?�L�q�LBRE5OxBRE3d+@ OmMWJLK�KXB�Ch;vMWJ3PRH�KX;3HfJvMWGIHfBRSmKX;3H $'#%N ]vd?H�MWJ3@ BREiK_bvEiK��ös KXB
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=+J3C�d+E3@3H�@vM[KXM<CFBWV{VXHF>{bcBRJ3@3=+J3PtKXBmKX;3H`>_Eiyi~rBWy^ò[>_CZMWJ e¾VaMWJ3PRH6=+J�=?K_>9d?=+J3H BWV�J3BWKF|ÙzHGl}1�o=+J3CFd?E3@3HW�
zw�-}1�o>{²i=�b�lI:m;3=+>�SUHFM[KXEiVXHICZMWJöb3VXB1� =+@3H��LBRE >_CZMWJ e¾yD�ke�>_CFMWJ C�BRJkK_V_BRdAB.�LH�V�Ot;vM[K�PRB HF>N=+JLKXB
KX;3HI�ösÀ�¾MWJ3@ ;3H�J3CFHIKX;3HInqpr:Tsö]vd+HF>Y�Xl ± �´KX;3H\KX=?GIH��LBRE7�õ�LH\PRBRJ3H�KX;iVXBRE3PR; KX;3H\O6HF=+PR;LK
bvd+BWK_>6MWJ3@I;kE3JkK_HF@fSUBWV�VXH�CFBWV_VXHFd+M[KX=+BRJ3>��k�LBREI>{;3BRE3d+@\ycHt=+JIM�bjBR>{=?KX=?BRJ�KXB�yjH�M[yvd?HTKXBN>_H�KAKX;3H
zHG�ò.�-}�]vHFd+@�M[b3b3V_BWb3VX=�M[KXH�d?��SUBWV6HZMWCa;f>_Eiyi~rBWy�lA:<;3H�V_H�BWKX;3H�VxG\B @3=?]vCFM[KX=+BRJ3> �LBREICZMWJIGIM[²LH
KXBzKX;3H)| ¼r¿iÒD¹ eu]vd?HF>TK_B�b3V_B1� =+@3Ho�LBRE�OT=?K_;�]vJ3H�CFBRJLK_VXBRdjB.�LH�V<HYg3MWC�KXd?��Ot;vM[K<@vM[KaMzPRBDHF>m=+JLKXB
KX;3HN� sc�3KXB�yjHN@3=+>_CFE3>{>_HF@�b3VXHF>{HFJkK_d?�Ll
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>_=?J3PRd+H�;k�Dbv;3HFJ � KX;3=+>zE3>_H�@ KXB�yjHIbvd+MWCFH�SUBWV�b�MW>_>�JDE3GzyjHYV�=?J KaM[bjH�HYg bjH�VX=?GIHFJLKX>Y�al´:m;3H
J3HYg K�KwOxB�]vHFd+@3>�M[VXH�KX;3H�yjHFPR=?JÁMWJ3@ HFJ3@Â>_CZMWJ CFBRJLKaMW=+J3HF@ Ot=�KX;3=+J5KX;3H�>_Eiyi~rBWy�l :�BöPRHYK
MW;3HZMW@ BRS�BREiVX>_HFd��LHF>�M�yv=?KZ�	=?KN=+>�yD�öHF@3=�KX=+J3P�KX;3HF>_H�>_CZMWJ euVXMWJ3PRH\yjBRE3J3@vM[VX=?HF>NK_;vM[KNOxH�CZMWJ
PLMW=+J�>_CZMWJ e¾yD�ke�>_CZMWJ�CFBRJLK_VXBRdvB.�LH�V`Ot;3=?Ch;f>{Eiy3~rBWyICFBRJkK{VX=?yvEiKXH�>AOT;3=+Ca;f@vM[KaM�K_B�KX;3HT�öscl :m;3H
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B C�CFEiVX>mKX;3BRE3PR;�M�JDE3G\H�VX=+C�CFBRG�b�M[VX=+>_BRJ�BRS	>_CZMWJ}JkE3GzyjH�V_>F��MWd?KX;3BRE3PR;�KX;3=+>m=?JkKXHYV_b3VXH�KaM[K_=+BRJ
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äkå »7¹ å �Ï>m>_CFMWJ euVaMWJ3PRHoCa;3HFCX²i=?J3P�BWyD� =�M[KXHF>AKX;3H�HZM[VXd?=+H�V6J3HFHF@fKXB�HF@3=�K�z{BREiK_bvEiK�} $'#MN ]vd+H�>��¾M
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E3>_H zrb�M[V_KX=�MWdg}ö>{Eiy3~rBWyv>���KXBöM.�LBR=?@Á@3Eibvd+=?CZM[KXH�@vM[KaMöH�JkKXHYVX=+J3P´KX;3H}�ösc�`MWJ3@ KXB�²LHFH�bÁKX;3H
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yjHfyjH�K{KXH�VzKXB�E3>_HfKX;3H�� á ò >_CZMWJ5BRSxKX;3HIVXHFC�BWV_VXHFd+M[KXHF@ >_Eiyi~rBWyÂMW>z=�KX>�>{KaM[V{K{e�>_CFMWJ7�
yjHFCZMWE3>{H KX;3H ]3VX>{K}>_CZMWJ BRS�MWJL� >{Eiy3~rBWy d?BR>_HF>wíz�.áW>�BRS�@vM[KXM OmMW=?K_=+J3PÁSUBWV}KX;3H
CFBWV_VXHFd+M[KXBWV<KXB\>{� J3Ca;�Eibw" @vM[KaM�K_B��vB.O�BREiKZl

Ü :<;3Hf>{=?KXEvM[KX=?BRJ =+J OT;3=+Ca; >_BRG\H\>_CZMWJ3>z=?J KX;3HIGI=?@3@3d+H�BRSmM}>_Eiyi~rBWy PRH�K�VXHFC�BWV_VXHFd+M[KXHF@
=+d?d+E3>{K_VXM[KXHF>	;3B1O KXB<;vMWJ3@3d+H�M<G\BWVXH PRHFJ3H�VaMWdL>_=�KXEvM[KX=+BRJ\�ßGIBR>rK7K �Dbv=+CZMWd?d?��M[VX=?>_=+J3PmyjH�CZMWE3>_H
BRStM�@3=�MWPRBRJvMWdAOxHF=+PR;LK�=+J5KX;3H�GI=?@3@3d+HfBRSTM�>{Eiy3~rBWy KX;vM[K�PRH�KX>ôzr]igiHF@�}´yk�5M�PLM[b =+J
Ot;3=?Ca;�K_;3H�s�Lo>�VXHFCFBRJi]vPREiV_H"�alA:<;3H�KwOxB�²LH�� >xM[VXHtK_Bz;vM.�LHoHZMWCa;�d+=?J3H�CFBRJLKaMW=+JN~rE3>rKxKX;3H
>_CZMWJ3>6�LBREIOmMWJLKxKXB�=?J3CFd+E3@3H�MWJ3@fKXB�GfMW=+JLKaMW=+J\=+J3C�VXHFMW>_=+J3P[eu>_CZMWJ�BWVX@3H�Vm=?JIKX;3H ¿iÒD¹ eu]vd?HWl
:<;3HzK_V_=+CX²�=+>�K_;vM[Ko�LBRE´GIM.�UzrVXHYe�E3>{H
}}Mf>_Eiyi~rBWy�|t]3V_>{K�KaM[²i=?J3Pf>_BRGIH�>_CFMWJ3>NS�VXBRG KX;3H
BWVX=+PR=?JvMWdj>_Eiyi~rBWy �%yjHFSUBWV_H�K_;3H zry�MW@�}�>_CFMWJ3>Y�a�3KX;3HFJ�GIB.�i=+J3PzBRJfKXBzKX;3H�>_CFMWJ3><S�V_BRG�KX;3H
VXHYeuCFBWV_VXHFd+M[KXHF@ >_Eiyi~rBWy��`MWJ3@ KX;3H�J5bv=?CX²i=+J3P�Eib5KX;3HfVXHF>rK�BRSmK_;3Hf>_CZMWJ3>�S�VXBRG KX;3HI]3V_>{K
>_Eiyi~rBWy��xMW>�=+d+d?E3>{K_VaM[K_HF@Á=?JÁd+=?>{KX=?J3Pö�Á�ßBWVX=?PR=+JvMWdx>_Eiyi~rBWy " 01/-0JI ��.
" / �®>{CZMWJ3>}�.á1� ÛRã��
VXHYeu@3BI>_Eiyi~rBWy " 0±/ � 010
I å%K � >_CZMWJ3>��[�"�i�W�D�al

+  508091658/1  − No0018 No0023 32 2 noX 0/0/0/160/1455   100.0% GOOD ......
+  508100923/1  − No0024 No0026 32 2 noX 0/0/0/160/728    100.0% GOOD ......
+  508091658/1  − No0027 No0039 32 2 noX 0/0/0/160/1455   100.0% GOOD ......

û	=+>{KX=?J3P �3| ¿3Òk¹ e¾]vd+H�HhgiK_VaMWCYK��ßS�VXBRG ü�:T×R×R�D��=+d?d+E3>{K_VXM[KX=+J3P´VXHFCFBWV_V_HFd�M[KX=?BRJÁBRS�>{CZMWJÂ=+J KX;3H
GI=?@3@3d+H�BRSqM�>{Eiy3~rBWy�l

?�?�y :<;3H�b3VXBRPWVaMWG ë Êv· ë�ú ¿iÒD¹ b3VXB.�i=+@3H�>�M ! E3=+CX²�OmMZ��KXB�Ca;3HFCX²�SUBWVtB.�LH�VXd+M[bv>tBWV<>{² =?bv><=+J
M ¿iÒk¹ e¾]vd+H�S�VXBRG KX;3H�d+=?JDE g�b3VXBRG\b3KF|

ë Ê3· ë9ú ¿3Òk¹ 3,n
o�LHMON�DQP>? u�3�ÕRMTS ¼r¿iÒk¹
ë Êv· ë�ú ¿iÒD¹ d+=��LHF>x=+J ä Ë1½^¹ �õ><b�M[KX;�BRJ�HF=?KX;3HYV ëkë ¹kË1½c¹ � ä ºDÌ å-. �^BWVJ� ì p JLKZl p Kmd?B BW² >6KX;iVXBRE3PR;
KX;3H�>rbjHFCF=�]vHF@ ¿3Òk¹ eu]vd+H�MWJ3@ÂV_H�KXEiVXJ3>fMWJL� =+J3>{KaMWJ3C�HF>fBRS�B.�LH�VXd�M[bv>\BWVI>{² =?bv>\=?JÂKX;3H}>{CZMWJ e
VaMWJ3PRHNJDE3GzyjHYVX=+J3PIBRJ}CFBRJ3>_HFCFEiK_=?�LH°zHGl}Id?=+J3HF>Fl`p SqJ3BIHYgiCFH�b3KX=?BRJ3>�M[VXHNSUBRE3J3@7��KX;3H�J�=?K)~rE3>{K
b3VX=?JkKX>zBREiK�KX;3HI]3VX>{K�" d�MW>{K�>_CZMWJ7l}pwKZ�õ>�bjBR>_>{=?yvd+HIK_;vM[Kz>{²i=�bv>zM[VXHf=?JkKXH�JkKX=?BRJvMWdo�%�LBRE GIM.�
yjHfGIM[²i=+J3P�b�M[V_KX=+MWd`�ös >Y�X�qyvEiK�B1�LH�V_d�M[bv>�OxBRE3d?@5MWd?OmMZ�i>�yjH\O<VXBRJ3P �ßH�=?KX;3H�V�=+JLK_VXB @3E3C�=+J3P
@3Eibvd+=?CZM[KXHm@vM[KaMoBWV =+J3C�d+E3@3=+J3P�>_Eiyi~rBWyv>`BREiK BRS�KX=?GIH6BWVX@3HYV��al`s Eiyi~rBWyv>)bvEiKA=?JkK_B�K_;3H ¿iÒk¹ e¾]vd+H
BREiK BRSiKX=?GIH�BWVX@3HYV)OxBRE3d+@zK_VX=?PRPRH�V M[K)d?HZMW>{K)BRJ3HxBRS3KX;3H�>_HxHYg3C�H�b3KX=+BRJ3>��R>_B�M[VXH6J3BWK >_H�b�M[VXM[KXHFd?�
GIHFJLKX=?BRJ3HF@7l

?�?�?±y p)PRH�J3H�VaMWd+d���K_V_��KXB�GfM[²LHZò"bvEiK`K_;3HP3,n
o�U ¼ ¿3Òk¹ eu]vd+H�>x=+J�K_;3HtGfMW=?J\CFBWV_V_HFd�M[KX=?BRJ e�CFBRJLK_VXBRd
@3=?V_HFC�KXBWV_�\SUBWVxKX;3HoHYg bjH�VX=?GIHFJLK�� + ëkë ¹±+L·R¸R½iÝ�+-i4j'k �X�3>_BzKX;vM[Kx=?KF�Ï>�HFMW>{�fSUBWVmMWJL�LBRJ3HoHFd+>{H�KXB
]vJ3@�KX;3HFG =?SqJ3HFCFHF>{>XM[V_�Ll

�1Ô



V��XW ¯ZY�«X°YX ¡^£�¤[W ¤ ¯m¨§[� v¤)¦®¤)°�¡ïT�¤�¡]\"¨_^7�
Æ�Åa`�Ú1ÇHÇ�ÅT-�ï{e��UÇ1ñ�ÚcbÈ�d)1ô ÅT-�ïfe�Å�cZôhg�i�ÚiÓRÚ�cHcFÆ+)Q'ùÄÆÅ�hUÚ�c
? y p S �LBREö;vMZ�LHFJ7�õK�MWd�VXHZMW@i��@3BRJ3H�>_B�@3EiVX=+J3P�CFd?B CX²�>_HZM[V_Ch;3=?J3P3�	�LBRE7�õd+d9J3HFHF@öK_B�CYVXHZM[KXH�M
OxBWV_² =+J3P�@3=?V_HFC�KXBWV_��SUBWV KX;3HxHYgibcH�VX=?GIHFJLK BRJ � þ ��� ùG£ ð Õ �al :�B�d+BRPoBRJLKXBl� ù§£ ð Õ �kE3>_H ¹D¹.ÊÈq �
qk¿ ä Ë1½c¹ ·k·D·`¼ ä Ò1¶3·[½ ë Òq¼ ð è Ý Ù ¼ ð ¿ lm:<;3HPzF3 3 3�}oGIMWCh;3=?J3Hm=+>)>_BRGIHYKX;3=+J3P�KX;vM[K)OT=+d?d bvEiK)�LBRE
BRJLKXB�BRJ3H�BRS)KX;3H � ì p JLK�J3B @3HF>Fl�:m;3H�@vM[KaMI@3=?VXH�C�KXBWVX=?HF>�;vM.�LHzGIBRE3JLKobjBR=?JkK_>oBRS`KX;3HzSUBWV_G
+ ØiÙ Õ Ù + � Ð + �DOt;3H�V_H � =+>t�ßCFEiV_V_HFJkK_d?�^�9=?J�KX;3HmVaMWJ3PRH<×�ø ÈNMWJ3@�Ð =?>�×Nø �Rl9prS��LBRE\;vMZ�LH
>_BRGIH�b3VXBWyvd+H�G OT=?KX;�KX;3H ·D·k· MW@3@iV_HF>_>F�c�LBRE�C�BRE3d+@�MWd?OxM.��d+BRPI@3=�VXHFC�K_d?��BRJkKXBIMIJ3B @3HW��KX;3H
GIBR>{KtK �Dbv=+CZMWd9OmM.�}yjHF=?J3P ë Ë[Ýi·1q � q.»T¼ ä Ò"¶i·[½ ë Ò)¼ ð è Ý Ù ¼ ð ¿ �qOt;3HYVXH � VXHFSUH�VX>�KXBIKX;3H�>XMWG\H
×1�iÈ\VaMWJ3PRH�SUBWV�KX;3Hz@vM[KaMf@3=?VXH�C�KXBWV_��GIBRE3JLKobjBR=?JkK_>FloprJ�KX;3Hzb�MW>{KZ�7>{BRGIH�bjBR>{Kre�CFBWV_V_HFd�M[KX=?BRJ
>{KXHYbv>�;vMZ�LHzPRBRJ3HY!DE3=+CX²LH�VoOT;3HFJ��LBRE�d+BRPfBRJLKXB ë Ë[Ý ·-q � q.» �7OT;3H�VXH � =+>TKX;3Hz>XMWGIHzMW>TKX;3H
GIBRE3JLKTbcBR=+JLKTOT;3H�VXH��LBREiVt@vM[KXM�d+=��LHF>Fl

û9BRP[eu=+JÀMW> ä Ë"½^¹ �mMWJ3@ÁC�VXHZM[KXH�Mö@3=�VXHFC�K_BWV_� SUBWV\KX;3H�HYgibcH�VX=?GIHFJLK\BRJÀM´GIBRE3JLK�bcBR=+JLK
+ ØiÙ Õ Ù + � N + Ò1D���ÕjM : Ñ +1iMj'k l�s BRG\H\GIBRE3JLK�bcBR=+JLKX>zM[VXH\ycHF=+J3P�E3>{HF@5SUBWVzMW@3@3=?K_=+BRJvMWd bvEiV{e
bjBR>{HF>F�<>_B �LBREÂCZMWJÀVXE3J Ø è qWÊ ��ÍkÝ ·W½ Ø Ù Õ Ù K_B�~rE3@3PRH�Ot;3H�V_H�KX;3H�VXH}OT=+d?d<ycH�HFJ3BRE3PR;
VXBDBRG SUBWV�KX;3H�HYgibcH�VX=+G\HFJkKF�Ï>�@vM[KaMö@3EiV_=+J3P KX;3H�nqpr:tskeuC�VXHZM[K_=+BRJÂ>{KXMWPRH�y �LBREÁPRHFJ3H�VXMWd+d?�
>_;3BRE3d?@3J7�õK�J3HFHF@´GIBWVXH�K_;vMWJ¼í�� léÈ�K_=+GIHF>TKX;3Hz>{b�MWCFHzKaM[²LHFJ�Eib´yk��KX;3HzBREiK_bvEiK�CFBWV{VXHFd�M[K_BWV
~rBWyv>FlïÒ±D���ÕjM : Ñ CZMWJÁycH��LBREiV\JvMWGIHW��=?J3=?KX=+MWd+>F�'3�5�6H8?�AOT;3=+Ca;ÂVXHZMWd?d?�5BRJ3d�� >{H�V_�LHF>�KXB =?@3HFJ e
KX=?S��fOt;3B z{B1OTJ3>p}�K_;3HNHYg bjH�V_=+GIHFJLKX>xKX;vM[KTd+=��LH�=?J�>{Eiyj@3=?V_HFC�KXBWVX=?HF>tE3J3@3HYVtKX;3=?><b�M[KX;7�3OT;3=+Ca;
GfM[²LHF>mKX;3H�>_Eiyv>_H
!DE3HFJLKo;3BRE3>_H�²LHFHYbv=+J3P´�u�7Èk��HZMW>_=?H�VTK_BIMW@3GI=?J3=+>{KXHYVZl ë[Ø KXB�KX;3=+><@3=?V_HFC�KXBWV_�Ll

?�?�y æ�J3C�HöKX;3H´HYgibcH�VX=?GIHFJLK�;vMW>�yjH�HFJ CFBRG�bvd+H�KXH�@7�oM C�BWbD� BRS�KX;3HöC�B1�LH�Vre�d+HYK_KXH�V�KXHFG�e
bvd�M[K_Hz�½6�BalD�7�3l�yj� MWJ3@�MWJIHhgibjHYVX=+GIH�JkK)z{>_E3GIGfM[V_��}�>_;3BRE3d+@fd?=?�LHtBRJ�í ä Ë"½^¹±+"½^ÒR¿k·WÕDÕi·LÝv¹ MW>
3,n
o ¼¾½^ÒR¿k·RÕkÕi·LÝ MWJ3@{3,nHo ¼ ·L¸R½^¹1ºW» VXHF>rbjHFC�K_=?�LHFd��LlA:m;3=+> ·R¸R½c¹.ºR» eu]vd?HN=?>6E3>_HFSUE3d7=?JIbv=?bcHFd+=?J3=+J3P
�½6�Balq�7�D�tKXB�>_HFHIOT;3=+Ca; >_BREiV_CFHF>�M[VXH\b3V_=?�[M[KXHW�)MWJ3@ ;3HFJ3C�HIOt;3BR>_H�bvd+BWKX>zMWJ3@ bcBR>{K{ews���û�p{:
nqpr:ts�]vd+HF>�VXHFCFH�=?�LH�b�MW>{>{OxBWVX@ e¾b3VXBWKXHFC�K_=+BRJ7l ì BRG\bvd+MW=+J�KXB�GIH�=+SAK_;3HF>_H\@3BRJ7��K�Hhg3=+>rK�OT;3HFJ
�LBRE�J3HFH�@}KX;3HFG�l

?�?�?�y ¹ ë ½ K_;3H�3,n
o ¼ ¿iÒD¹ ]vd+HR�ß>Y�xB.�LH�VZl äkå »7¹ å OT=+d+d7E3>{H�BRJ3H�BRS9KX;3HF>_H�]vd+HF>T=+J}GIM[²i=+J3P�HZMWCa;
��HZMW>_EiVXH�GIHFJLKNs H�KZ�j=?J3CFd+E3@3=?J3P�MWd+d	>_Eiyi~rBWyv>�Ot;3BR>_Hzd?=+J3HF>TyjHFPR=?J�Ot=�KX; zHG'}�MWJ3@�Hhg3CFd?E3@3=+J3P
KX;3BR>_H�Ot;3BR>_H�d+=?J3HF>�ycHFPR=+JÁOT=?K_; zw�-}3lÂ:m;3H�JvMWGIH�BRStKX;3H zrKXBWbie�d?H��LHFd�} $'#%N ]vd?H�KXBöE3>_H
�½6�Bal7�7� lõCWl®?�?{�mMWJ3@�KX;3HzJvMWGIH�BRSqKX;3HzBREiK_bvEiK���HZMW>_EiVXH�GIHFJLKNs H�KoKXBfGfM[²LH�M[VXHz=+J�KX;3H�]3V_>{K
d+=?J3H�BRS KX;3H ¿3Òk¹ eu]vd+H[l�p JöGIBR>{K�CZMW>_H�>NOT;3H�VXH��LBREöJ3HFH�@ G�E3d?KX=�bvd+H ¿3Òk¹ eu]vd+H�>F�	K_;3H�VXH\>{;3BRE3d+@
yjH�M�@3=gÀjHYVXHFJLK�KXBWbieud+H��LHFd $'#MN ]vd?H\MWJ3@ M�@3=ÁÀjH�V_HFJkKNBREiK_bvEiKN��HZMW>_EiVXHFG\HFJkK�s H�KN=+JöHZMWCa;7l
:m;3H�VXH�GfMZ��MWd+>{BIyjH�VXHZMW>{BRJ3>�K_BfGfM[²LHzMf>_H�b�M[VaM[K_Hz�´HFMW>_EiVXHFGIH�JkK�s H�K�SUBWV�HZMWCa;´GIB @3H�=+J
MIG�E3d?KX=âe�GIBD@3H�>_Ca;3HF@3E3d?H��½3H8Á¾±8?�^MIG�E3d�KX=�eu>_BREiVXCFH�>{bjHFCYK_VaMWd�eud+=?J3HzHYgibcH�VX=+G\HFJkKTOt=�KX;�@3=gÀcH�VXHFJLK
Ö�BWb3bvd+H�Vre�>_;3=?S�KX>ISUBWVIHFMWCh;À>{BREiVXCFH"��=+STK_;3H �Ap�OmMWJkK_>FlÂ�o>�KXBRE3Ca;3HF@ÀBRJ ycHFd+B.O �u�7ÛilÏ;7l®?�?�?{�a�
G�E3d?KX=âe�GIBD@3Hz��HZMW>_EiVXHFG\HFJkK�s H�KX>�MWd?>_B�C�EiV_VXHFJLKXd?��bcBR>_Hzb3VXBWyvd+HFG\>�SUBWVN>{KaMWJ3@vM[V_@´bvd?BWKX>Fl�p S
�LBRE}VXE3J äDå »�¹ å Ot=�KX;�KX;3H�JvMWGIH�BRS)MWJ}Hhg3=+>rKX=+J3P��´HFMW>_EiVXHFGIH�JkKos H�KZ��=?K<Ot=?d+d�M[b3bjH�J3@�@vM[KaM
KXB KX;vM[K}BRJ3H[��Ot;3=?Ch; =?>�E3>{HFSUE3d�=?J >_BRGIH´CF=�VXCFE3GI>{KXMWJ3CFHF>�yvEiK}@3H�]vJ3=?K_HFd?� J3BWK�=+J BWKX;3HYVX>
�ßHF>rbjHFCF=+MWd+d���=?S^�LBRE�Ot=?J3@\Eib z{GI=âg3=?J3P�}�@3=ÁÀjH�V_HFJkKAKXBWbie�d?H��LHFd $'#%N ]vd+H�>�=+JLKXB�KX;3Ht>_MWGIHm� s��Xl

�.á



æ�J3C�H}KX;3Hý3pn
o ¼ ¿3Òk¹ ]vd+HL�ß>h�zM[VXH�~rE3>{KIMW>��LBRE OmMWJLK�KX;3H�G��A=�KZ�Ï>zKX=?GIHfKXB´GIB1�LH�BRJ KXB
b3VXBDCFHF>_>_=?J3P\KX;3H�MWC�KXEvMWd�@vM[KaM�K_;3HFGI>_HFd��LHF>Fl

Î�ÅNï^Ú1Ç1Ö�Æ�Ç.Æ	Åg��h
Íi·WÕ ØiÙ Õ Ù ¼¾½v¿ =+>6MNbjH�V_d�e�>{C�VX=?b3KxK_;vM[KmMWEiKXBRGfM[KXH�>AKX;3HtV_H�K_VX=?H��WMWd^BRS7CFBWV_VXH�d�M[KXBWV9~rBWyv>�l�:m;3H

>{� JkKaM"g�=?>F|
Í ·WÕ Ø Ù Õ Ù ¼u½3¿Èq[½iÝ3Ë ä iMj'k qk¿3Òk¹ 3,n
o ¼ ¿iÒD¹

� BRE Ot=?d+d ]3VX>{Kz;vMZ�LH\KXB}>_Eib3bvd?�öKX;3H ä Ë"½^¹ b�MW>_>rOxBWVX@ OT;3HFJ b3VXBRG\b3KXHF@À�¾Ö��+-�kÁÇ°Ål-�Ó1h�eqÖ9Ú
��Æ§cHc
�)�+)"Ö�c�ÅT-ïcZÓ%)�Å��dÇ�c��LBRE�GfM.��GfM[²LH�KXB\VXE3J Í ·RÕ ØiÙ Õ Ù ¼¾½v¿ l�:m;3Hz>_C�VXHFH�J´H�Ch;3BR>�z £1Í�q
ð ËWÝvÒ ð Írq =@?�E 3RM75�3,n�578�8�8ã} SUBWV�HZMWCa;Qd+=?J3H}=?JQK_;3H ·L¸R½x¼ =@?m0�J3BWKf;vM.� =+J3P5MïzHGl}5MW>IKX;3H}]3V_>{K
�ßJ3BRJ eu>{b�MWCFH"�<Ca;vM[VaMWC�K_H�VZ�jMWJ3@�KX;3HFJ�KX;3H�@vM[KXM�S�VXBRG KX;3H°z{PRBDB @�}�~rBWyv>tycHFPR=+J�KXB\�vB.O�lm:m;3H
>_C�V_HFHFJ�HFCa;3BR>oMWd?djKX;3H�]vd?HF>TK_;vM[K�M[VXH�yjH�=+J3P\bvE3d?d+HF@�MWCYVXBR>_>Fl
?9y Íi·WÕ Ø Ù Õ Ù ¼u½3¿ PRH�K_>3~rBWyv>�VXM[KX;3H�V	KX;vMWJ�>_Eiyi~rBWyv>F�R>_BT=?K	Ot=?d+dRPRH�KqMWd+dR>_Eiyi~rBWyv>qBRSiMTG�E3d?KX=�bvd+HYe
>_Eiyi~rBWy}~rBWy HY�LHFJ =+SABRJ3d?�´>_BRGIH�BRS`KX;3HFG¬M[VXH�=?JöKX;3H ¿3Òk¹ eu]vd+H[lIæ�KX;3H�VNKX;vMWJ KaM[² =+J3P�Eib5M
d+=�K_KXd?H�GIBWVXH�@3=+>{²�>{b�MWCFHW�WKX;3=?>q;vMW>)J3Bo=+G�b�MWC�KqBRJz>_Eiyv>{H
! E3HFJLK`>{KXH�bv>�l p SvM`~rBWy�MWd?V_HZMW@i��Hhg3=+>rKX>
BRJ�K_;3H<OxBWV{²i=+J3P�@3=?>{²j� Í ·RÕ ØiÙ Õ Ù ¼¾½v¿ =+> >_GfM[V{K HFJ3BRE3PR;\KXB�>{² =?bIB.�LH�V`=?KAMWJ3@�J3BWK`OxMW>{KXHmKX=+GIH
PRH�K_K_=+J3P�=?KNMWPLMW=+J7�7O<VX=?KX=?J3P z �~ú Ò1½k½cÒ ð Í Ø�D±û : Ñ }�K_B�>_CYVXHFHFJQ� KX;DE3>�KX;3H�VXH[�Ï>�J3B�bjH�JvMWd?Kw��SUBWV
;vMZ�i=+J3P�KX;3H�>_MWGIHN>{Eiy3~rBWy�d+=+>rKXHF@}G�E3d�KX=?bvd?H�K_=+GIHF>mOT=?KX;�@3=gÀcH�VXHFJLKo>_CZMWJ�VaMWJ3PRHF>Y�al
?�? y n�BWVNHYgibcH�VX=+G\HFJkK_>NJ3HFH�@3=+J3P�G�E3d?KX=�bvd+H $'#%N ]vd+HF>��9VXHFG\HFGzyjH�V�KXB�E3>_HIG�E3d?KX=�bvd+H ¿iÒD¹ e
]vd+H�>�MWJ3@�K_B�GfM[²LH�>_EiV_H�KX;3H $'#%N ]vd+HNMWJ3@}��HZMW>{EiVXHFGIHFJLK�s HYKtJvMWGIH�>TM[V_HNCFBWV{VXHFC�KT=+J�KX;3H
]3VX>{KAd+=?J3HmBRS^HZMWCa;IBRSv�LBREiV ¿3Òk¹ eu]vd+H�>Fl Í ·WÕ Ø Ù Õ Ù ¼u½3¿ OT=+d?d3MWEiKXBRGfM[K_=+CZMWd?d?��bvE3d+d3B.�LH�VAK_;3H $'#MN
]vd+HoG\HFJkK_=+BRJ3HF@�=+JfKX;3H�]3V_>{Kmd+=?J3HoBRS�K_;3H ¿3Òk¹ e¾]vd+HWl�:<;3=?>6Ot=?d+d�d�M[KXHYVxyjHoJ3HFHF@3H�@}MW>6KX;3H�zrK_BWbie
d+HY�LHFd�} $'#MN ]vd?HNyk� äkå »�¹ å �½6�Bal���� lÏCWl�?�?_�Xl�:m;3HNb3VX=?J3CF=?b�MWd�VXHZMW>{BRJ3>�SUBWVtVXH�! E3=?V_=+J3P\G�E3d�KX=?bvd?H
KXBWbieud+H��LHFd $'#MN ]vd?HF>m=+JL�LBRd?�LH�CFBWV_V_HFd�M[KX=?BRJ�V_E3J3>TE3>_=?J3P�@3=ÁÀjH�V_HFJkKT>_Eiyv>_HYKX>tBRS�KX;3H�>_Ca;3HF@3E3d+HF@
s ± ò"bjBRd?>)y CFBRJLKX=+JkE3E3G�ò[d+=?J3HW��C�BWV_VXHFd+M[KX=+BRJ yD� =+J3@3=��i=?@3EvMWd<s ± KXB�b3VXB1� =+@3H�;3=+PR;3H�VîßYì éDn �3�5�6hl
?�?�?�y ���
	��g�� ��	��_���
�
��
��� Íi·WÕ ØiÙ Õ Ù ¼¾½v¿

´ ;3H�J bvE3d+d+=?J3P�B.�LH�V�KX;3H�>{bjHFC�=?]vHF@ CFBWV{VXHFd�M[K_BWVx~rBWyv>�� Í ·RÕ Ø Ù Õ Ù ¼¾½3¿ MWd+>{B�>{bvd?=?KX>NM�d?BRJ3P
CFBRGIG\HFJkK�d?=+J3H�=+JQKX;3H´BREiK_bvEiK $'#%N ]vd+H�> �%K_;3Hö�~Ý�Þ d?=+J3HW��>{;3B1OT=+J3P5KX;3H´CFBRGIGfMWJ3@ eud+=+J3H
>{� JkKaM"g SUBWV�KX;3H�BRd+@3H�V��LH�VX>_=?BRJÁBRS ½iÝ ·W½ ä Ë êc�_6�Bal`��� lÏCWl�?�?{�al ´ =�KX;3BREiK�K_;3=+>�BWbjH�VaM[K_=+BRJ =+J
HZMWCa;´BREiK_bvEiK $'#%N ]vd?HW� äDå »7¹ å O6BRE3d+@´S MW=+d¾��b3VXB @3E3C�=+J3P�Mmz ¹1ÕDÝ�Ò ð Í ÕvËkË ¿ Ë ð Í Ù Õ ¿3Ò ð ·o }�H�V_V_BWVNG\HF>_>XMWPRH��%yvEiK�OT=?KX;3BREiK�HYg bvd+=+C�=?KXd���GIHFJLKX=?BRJ3HF@´K_;3H�]vd?H�=?J´K_;3H�OxM[VXJ3=+J3P �al�:<;3=?>
E3>_HF@�K_B�yjHNMWCFCFBRG�bvd+=+>{;3HF@}�i=+M�V_E3J3J3=+J3PfM�>_H�b�M[VaM[KXH�bjH�V_d�e�>{C�VX=?b3KF| è Ò[¸L¶i·L¸�¼u½3¿ | + | ¼u¶i·L¸ l

�.ã



Ó3Å6ó"à�fýc"à
äDå »7¹ å CFBRJL�LH�V_K_><C�BWV_VXHFd+M[KXHF@�@vM[KaM�=+JLKXB�Mz��HZMW>_EiVXHFG\HFJkKts H�KFlA:m;3H�>{�iJLKaM"g\�LBRE�O6BRE3d+@

GIBR>{K<d?=?²LHFd���E3>_H�=?>F|
äDå »�¹ å qR¶ 3,n
o ¼r¿iÒk¹

:m;3=+>\OT=+d?d<E3>{H}KX;3H}>rbjHFCF=�]vHF@ ¿3Òk¹ eu]vd+H�KXB BWy3KaMW=?JÁKX;3H}JvMWG\H}BRStKX;3H�KXBWbie�d?H��LHFd $'#%N ]vd?H
MWJ3@�VXHF>_E3d�KX=+J3P���HZMW>_EiVXH�GIHFJLKTs H�KZ�vMWJ3@fKXBzCFBRJLK_VXBRdcOT;vM[Km>_Eiyi~rBWyv>mCFBRJLK_VX=?yvEiK_H�K_B�KX;3Ho�ösc�
E3>_=?J3P5K_;3H�>_CZMWJ e¾VaMWJ3PRH�Ch;3H�Ca² =+J3P5@3HF>_CYVX=?ycHF@ M[ycB1�LH �½6�Bhl��q�RlÏS�l�?_�XlQp J MWd+d<CZMW>_H�>F�T@vM[KXM M[K
KX=?GIHF>�BREiKX>{=+@3HzBRS >_CZMWJ3>�OT=+d?d�J3BWKoPRBf=?JkKXBIK_;3Hz� scl^prS SUBWV�>_BRG\H�VXHZMW>_BRJ7�^�LBRE´@3BRJ7��K�OmMWJLK
KX;3HN>_CZMWJ euVXMWJ3PRH�Ca;3HFCX²i=?J3P3��VXHYbvd�MWCFH�KX;3H qW¶ =+J}S�V_BRJkKtBRS9KX;3H ¿3Òk¹ e¾]vd+H�Ot=�KX; qWí l

� >_=?J3PRd+HTHYgibcH�VX=+G\HFJkK`KX;vM[K`VXH
!DE3=?VXHF>AGIBWVXHxKX;vMWJIBRJ3HT�ös�Ot=?d+d3J3HFH�@�MN>_H�b�M[VXM[KXH äkå »7¹ å
VXE3JfSUBWV�HZMWCa; ¿3Òk¹ e¾]vd+HW�DOt;3=?Ch;�Ot=?d+d3VXHF>_E3d�K6=?JI>_H�b�M[VaM[K_H��ös >�=+S^KX;3H ¿iÒD¹ eu]vd?HF>x;vMZ�LHt@3=gÀcH�VXHFJLK
BREiK_bvEiK{eu�ös JvMWGIHF>�=?J KX;3H�=?V�]3VX>{K�d+=?J3HF>Fl �od?d�BRS�KX;3H�>_Eiyv>_H
!DE3HFJkK}BWbjH�VXM[KX=+BRJ3>�=+J �7Û1� �
>_;3BRE3d?@�MWd+>_B�yjH�bjH�VXSUBWV_GIHF@}SUBWVtHZMWCa;��ös}MWJ3@}VXH�>_E3d?KX=?J3P\nqpr:Ts�]vd+HF>�l
j2ms2: Version of Tuesday 29 May 2007/11:50:50 begins

JIVEMSFiller: Adding GhostBusterFilter []
VEXperiment − Using VEXfile=eb032c.geod.vix
************ Experiment EB032C ************
Output is placed in: tst.ms
Data is written in the MS in the frequency domain

readCorrelatorSetup: ’/data/31/rmc/EB032C/707121059/EB032C_707121059.vex’
readCorrelatorSetup: Skipping unknown  validity_mode = local
readCorrelatorSetup: Skipping unknown  feature_bits = 
                                                                                
===> Find: Scan No0002 (#2): 1727+453/geodetic ** 17−Jun−2007/07:03:36
     Corr: Nf 32/Ti 2s/P [rr,ll,]/ABsw v. 2.0/BOCF 32Hz

FrequencyConfig: ‘geodetic’ (#0) recorded [rl]
     [#0: 8 MHz, from 6.61299 GHz, LSB (VEX channels: <0:r><1:l>)]
     [#1: 8 MHz, from 6.62099 GHz, USB (VEX channels: <2:r><3:l>)]
     [#2: 8 MHz, from 6.63299 GHz, LSB (VEX channels: <4:r><5:l>)]
     [#3: 8 MHz, from 6.64099 GHz, USB (VEX channels: <6:r><7:l>)]
     [#4: 8 MHz, from 6.65699 GHz, LSB (VEX channels: <8:r><9:l>)]
     [#5: 8 MHz, from 6.66499 GHz, USB (VEX channels: <10:r><11:l>)]
     [#6: 8 MHz, from 6.68299 GHz, LSB (VEX channels: <12:r><13:l>)]
     [#7: 8 MHz, from 6.69099 GHz, USB (VEX channels: <14:r><15:l>)]

Tue Aug 28 12:58:16 2007      WARN MeasIERS::fillMeas(MeasIERS::Files, Double) (file /data/00/casa−devel/casa/code/measures/implemen
t/Measures/MeasIERS.cc, line 94):
Requested JD54268.3 is outside the IERS table data range
Calculations will proceed with less precision

Tue Aug 28 12:58:16 2007      WARN MeasTable::dUT1(Double) (file /data/00/casa−devel/casa/code/measures/implement/Measures/MeasTable
.cc, line 6437):
No requested dUT1 data available from IERS tables. 
Proceeding with probably less precision.

                                                                                
===> Finding visibilities without a Scan [not writing ’m]
                                                                                
===> Find: Scan No0003 (#3): 1740+521/geodetic ** 17−Jun−2007/07:05:24
     Corr: Nf 32/Ti 2s/P [rr,ll,]/ABsw v. 2.0/BOCF 32Hz

FrequencyConfig: ‘geodetic’ (#0) recorded [rl]
     [#0: 8 MHz, from 6.61299 GHz, LSB (VEX channels: <0:r><1:l>)]
     [#1: 8 MHz, from 6.62099 GHz, USB (VEX channels: <2:r><3:l>)]
     [#2: 8 MHz, from 6.63299 GHz, LSB (VEX channels: <4:r><5:l>)]
.
.
.
.
===> Find: Scan No0005 (#5): 1800+782/geodetic ** 17−Jun−2007/07:09:24
     Corr: Nf 32/Ti 2s/P [rr,ll,]/ABsw v. 2.0/BOCF 32Hz

FrequencyConfig: ‘geodetic’ (#0) recorded [rl]
     [#0: 8 MHz, from 6.61299 GHz, LSB (VEX channels: <0:r><1:l>)]
     [#1: 8 MHz, from 6.62099 GHz, USB (VEX channels: <2:r><3:l>)]
     [#2: 8 MHz, from 6.63299 GHz, LSB (VEX channels: <4:r><5:l>)]
     [#3: 8 MHz, from 6.64099 GHz, USB (VEX channels: <6:r><7:l>)]
     [#4: 8 MHz, from 6.65699 GHz, LSB (VEX channels: <8:r><9:l>)]
     [#5: 8 MHz, from 6.66499 GHz, USB (VEX channels: <10:r><11:l>)]
     [#6: 8 MHz, from 6.68299 GHz, LSB (VEX channels: <12:r><13:l>)]
     [#7: 8 MHz, from 6.69099 GHz, USB (VEX channels: <14:r><15:l>)]

                                                                                
Translated @ 1.71056 Mbytes/s

−−−−−−−−====== Summary ======−−−−−−
ToMS:            12600
Filt:                0
NoSCN:           14616
OOSubjobRNG:      4872

û	=+>{KX=?J3PfÈ | äDå »7¹ å BREiK_bvEiK��ßS�VXBRG #6± ×RÛL� ì �Xl

û9=?>{KX=?J3P}ÈI>_;3B.OT>NMWJ�HYg3MWG\bvd+HNBRS`OT;vM[K��LBRE7�õ@´>{HFH�BRJ�K_;3Hz>_C�VXHFH�J MW> äkå »7¹ å VXE3J3>FlopwK
yjH�PR=+J3>6yk�IGIHFJLKX=?BRJ3=+J3P�KX;3H äkå »�¹ å �LH�VX>{=+BRJ�MWJ3@IKX;3H�KXBWbieud+H��LHFd $'#%N ]vd?Ho=?K�E3>_HF>F�vMWJ3@�MWJ3@

�W×



PR=?�LH�>qKX;3HxJvMWGIHxMWJ3@�@3BRGfMW=?J��,?�8�398?�"S�VXH
! E3H�J3C���BWVqKX=?GIH"�7BRS3KX;3HxBREiK{bvEiK �´HFMW>_EiVXHFGIH�JkKAs H�KFl
äkå »7¹ å KX;3H�J}>{KaM[V{KX>m=+J}BRJ�CFBRJL�LH�V_KX=?J3P�KX;3H�@vM[KaM�=+J�KX;3H�CFBWV_VXH�d�M[KXBWV<BREiK_bvEiKZ�v>_CFMWJ euyk�De�>{CZMWJ7l
Ö�EiVX=+J3P�K_;3HAb3VXBDCFHF>_>qBRS3@vM[KXMTCFBRJL�LH�VX>_=?BRJ7�R=?K9d+=?>{KX>9K_;3H6>_CZMWJ�K_;vM[Kq=?KF�Ï>	CFEiV_VXHFJLKXd���OxBWV_² =+J3P�BRJ7�
KXBRPRH�K_;3H�VtOT=?KX;�KX;3HNVXH�d+H��[MWJkK�>_BREiVXCFHW�^GIB @3H[��>rKaM[V_K{e¾KX=+GIH[�vMWJ3@�>_BRGIH�y�MW>_=+C�S�V_H
! E3HFJ3CY��>_H�Kre
Eib�=+J3SUBWVXGIM[KX=+BRJ�@3HYVX=?�LHF@�S�VXBRG�KX;3H $'#%N ]vd+HWl :�BRPRHYKX;3H�VqOT=?KX;�K_;3H��LHYg3>{E3G�lõbvdDBREiK_bvEiKZ�[KX;3=?>
b3VXB.�i=?@3HF>xMNOmMZ��BRScK_VaMWCX²i=?J3P�b3VXBRPWVXH�>_>xMW>�=�KAV_E3J3>Fl ´ ;3HFJIVXE3Jf=?J\KX;3H�>rKaMWJ3@vM[VX@IS MW>_;3=?BRJ�MW>
M[yjB.�LHW�RKX;3Hx>_CFMWJ�JkE3GzyjH�V)VXHYbjBWV_KXH�@�yk� äkå »7¹ å GIM[KXCa;3HF>qKX;3Hx>_CZMWJ euJvMWGIHW�õ>_z{JkE3GzyjH�Vp}�S�V_BRG
KX;3H $'#%N ]vd?HWl :<;3Hm@3HF>{C�VX=?b3K_=+BRJ\BRSvKX;3HmCFBWV_V_HFd�M[KXBWV)b�M[VXMWGIH�KXH�V_><��ß_æ ñlp � å àâá Ý �RbjBRd+M[VX=�øFM[KX=+BRJ3>Y�d+HYKX>6�LBRE�Ch;3H�Ca²fOT;3H�KX;3HYV<K_;3H�VXHoOmMW>x>_BRGIH�b3V_BWyvd+HFG�=?JfKX;3HoCFBWV_VXH�d�M[KX=?BRJ � Ot;3=?Ch;�BRS	CFBREiVX>_H[�
�LBRE�O6BRE3d+@�;vM.�LH�GIBR>{K<d+=�²LHFd?�fMWd?VXHZMW@i��SUBRE3J3@�S�VXBRG ¹1Ê�Ë"Ì3¿ ËWÍ �al6��BWVXH�=?J3SUBWVXGfM[KX=?BRJ}M[ycBREiK
KX;3H�S�VXH
!DE3HFJ3C��3ò"bjBRd�M[V_=�øZM[KX=?BRJ >_H�K�Eib BRSxKX;3Hf>_CZMWJ SUBRd+d?B1OT>
� KX;3=+>�b3VXB.�i=?@3HF>�KX;3HfGIHFMWJ3>�KXB
Ca;3HFCX²�KX;vM[K��LBRE7�õVXH�E3>_=?J3P�KX;3Hzb3VXBWbcH�V�KXBWbie�d?H��LHFd $'#%N ]vd?HYy =?S`�LBRE7���LH�E3>{HF@öKX;3HzO<VXBRJ3P
$'#%N ]vd?H�=+J�KX;3Hz]3VX>{K�d?=+J3HzBRS)KX;3H ·R¸L½x¼ ¿3Òk¹ �LBRE�Ot=?d+d�>{HFHzE3J3HYgibcHFC�KXH�@ =+J3SUBWV_GfM[KX=+BRJ};3H�VXH
�¾MWJ3@�PRH�K6O<VXBRJ3PzS�VXH�! E3HFJ3C���=?J3SUBWVXGfM[KX=?BRJI=+JIK_;3Ho� s��XlDpwKZ�Ï>6MWd+>_B�bcBR>_>_=?yvd?H�KX;vM[K äkå »7¹ å OT=+d+d
VXHFSUE3>{HTKXBoVXE3J7�k>_;3BRE3d+@îß)è�ðt=+J�KX;3H<K_BWbie�d+HY�LHFd $'#%N ]vd+HxycH<=?J3CFBRJ3>_=?>{KXHFJLKAOT=?K_;�OT;vM[K`=?K)]vJ3@3>
=+J KX;3H�CFBWV{VXHFd�M[K_BWVzBREiK_bvEiKZl � BRE7�õVXHIb3V_B1� =+@3HF@ M}VXE3J3J3=+J3P�KXBWKaMWdABRSxKX;3HfJDE3GzycH�V�BRSmV_B1OT>
C�VXHFM[KXHF@�=+JIKX;3Ho��HZMW>{EiVXHFGIHFJLKTs H�K��%J3BWKx>_;3B.OtJ�=+JIK_;3H�;vM[VX@�CFBWbk�I=+Jfû	=+>rKX=+J3P�Èk�al ´ ;3HFJ�M
J3H�OÁ>_CZMWJ�yjH�PR=+J3>F�W�LBREz>_H�H6KX;3H6=+J3SUBWV_GfM[KX=+BRJ�SUBWV)=?KZl9prSiK_;3H�VXH6=?>)M�PLM[b�=+J�KX;3H�HYgibcH�VX=+G\HFJkKqBWV
äkå »7¹ å HFJ3CFBRE3JLKXH�V_>6>_CZMWJ3>�OT;3=+Ca;\�LBRE�VXE3d+H�@IBREiKA� =�MoKX;3Ht>{CZMWJ euVaMWJ3PRHTCa;3HFCX²i=+J3P�=+J\KX;3H ¿iÒD¹ e
]vd+H[� �LBREIOt=?d+d�>_HFH�KX;3H�z Ñ�Ò ðiØ Ò ð Í ¶�ÒD¹kÒ ê ÒW¿3Ò1Õ^ÒW·i¹ Ì�Ò"ÕLÊ^Ë1ºDÕ Ù �iëWÙWð }�GIHF>_>XMWPRH[l ´ ;3HFJ�M
>_Eiyi~rBWy�=+>xCFBRG\bvd?H�KXHF@7�k�LBRE�>_HFH�M�>_E3GIGfM[V{�\BRS7KX;3HoJkE3GzyjH�VmBRS7�i=?>_=?yv=?d+=�KX=+HF>`OTV_=?K_KXH�J�K_B�KX;3H
�ösc�9]vd�KXH�VXHF@ �%GIBR>{KXd���PR;3BR>{K�@vM[KaMi�`6�BH8	� Ú�»±»kl+�RlõP3l®?Ul:;R�a��BREiKX>{=+@3H\BRSx>{CZMWJ3>��,?�8�3H8q5�=+J PLM[bv>Y�a�
MWJ3@ BREiKX>_=?@3HIBRS6KX;3H ¿iÒk¹ e¾]vd+HI>{bcHFCF=�]vHF@5>_CZMWJ VaMWJ3PRHF>�l�s =?J3CFH\KX;3H¼3,n
o ¼r¿iÒk¹ =?>��ßBWV�>{;3BRE3d+@
;vMZ�LHNyjH�HFJ7l+l?l��z=?J}>_CFMWJ�BWVX@3H�VZ�vKX;3H�VXHF>_E3d�KX=+J3P\�´HFMW>_EiVXHFGIH�JkKos H�KTOT=+d?d7yjH�=+J�K_=+GIH�BWVX@3H�VFl

?Gy � GIBWVXH�GfMWJkEvMWd7OmMZ��BRS	VXE3J3J3=+J3P äDå »�¹ å =+>F|
äDå »7¹ å ³ q Ø Õ^Ò�»^· µ qiË Ð°×§E ;rN�3 . D±û : Ñ���0j�§û . D±û : Ñ

üoH�VXH[�mK_;3H³z q Ø Õ�Ò�»c· } =+>I=?J3CFd+E3@3H�@QK_B GfM[²LH�Möd�MWP[euy�MW>{HF@Q� sc�ABWKX;3H�V_OT=+>{H}KX;3H�@3HFS MWE3d�K
S�VXH
!DE3HFJ3C��keuy�MW>_HF@ � sÀVXHF>_E3d�KX>Fl :<;3H z q Ë }5b�M[VaMWGIHYKXH�V�CFBRJLK_VXBRd?>�K_;3H´JvMWG\H�BRS�KX;3H��ös
b3VXBD@3E3CFHF@7l���E3d�KX=?bvd?H äDå »7¹ å V_E3J3><E3>{=+J3P�KX;3=?>xSUBWVXGfM[K�OT=?K_;IKX;3Ho>XMWGIH��ösIJvMWGIH<Ot=?d+dcC�BRJ e
KX=?JDE3H�yvE3=+d+@3=?J3PIEib�KX;3H��ös�yk��M[b3bcHFJ3@3=+J3P\K_;3H�@vM[KaM�SUBWVtKX;3HNCFEiV_VXH�JkKXd��Deu>{bjHFC�=?]vHF@�>_Eiyi~rBWy
M[K�KX;3HzHFJ3@7l�p J�KX;3=?>�E3>_MWPRHW�7KX;3HzKXBWbie�d?H��LHFd $'#MN ]vd?H�G�E3>rK�;vM.�LH�M�JvMWGIHcP~?�Õ½E ;rN�3 ¼u¶^Ò"¸ �
OT;3H�VXH�z!P~?�Õ�E ;rN�3�}z=?>�KX;3H�JvMWG\H�BRSjKX;3H�OxBWV_² =+J3P�@3=�VXHFC�K_BWV_���,?�8�3H8?�DHZMW>{=+HF>{K6=+SjKX;3HoCFBWV{VXHFd�M[K_BWV
~rBWyv>�d?=?�LH�=?J7��K_;3H��ös}PRB HF><KXB3��MWJ3@ äDå »7¹ å =+><VXE3J�S�VXBRG K_;3H�>XMWGIH�@3=?V_HFC�KXBWV_���%y E3>{EvMWd+d?�
P~?�Õ�E ;rN�3ts iMj'k l�n^MW=+d+EiV_H�K_B´;vMZ�LHfKX;3=+>�JvMWGIHfGIM[KXCa; VXH�>_E3d?KX>�=?JÁM�C�V_�Db3KX=+C z ¦ Ù ÝkÍRÊÌq
¼k¼D¼ L � Õ ØLÜ ¸ ë ·W½DÕ�ÒkË ð * Ü ¸L½3·RÝ�Ò�»c· ð Õ Òk¹ ð Ë"Õ�ù � Ñ�¼ Svu äDå »7¹ å ¼ ëkë *�/-0%w�x }NH�V{VXBWV9V_=+PR;LK
M[K�KX;3H�yjHFPR=?J3J3=+J3P�BRSxKX;3H äkå »7¹ å VXE3J7l�prS6�LBRE ;vMZ�LHIKXB�~rE3PRPRd?HIG�E3d?KX=�bvd+H�KXBWbie�d?H��LHFd $'#MN
]vd+H�>z=+J KX;3=+>�M[b3b3VXBLMWCa;7�`=�KZ�Ï>NyjHF>{K�KXB è ÕL½ KX;3H�G MWd+d`KXB��LBREiV�OxBWV{²i=+J3P�@3=�VXHFC�K_BWV_� BRJ � þ �
MWJ3@ ë ½ KX;3H�M[b3b3VXBWb3V_=�M[KXH�BRJ3HzKXByP~?�Õ½E ;rN�3 ¼u¶^Ò"¸ ~rE3>{K�yjH�SUBWVXH�V_E3J3J3=+J3P äkå »�¹ å �ßHF>{bcHFCF=+MWd+d?�
E3>_HFSUE3d�=+S��LBRE ;vMZ�LHIM}>{;3HFd+dâe�>_C�V_=?b3KzBRSx>_HY�LH�VaMWd`BRS6KX;3HF>_HI>{=+J3PRd+Hhe�>_Eiyi~rBWy äDå »7¹ å VXE3J3>Y�al{z�Þ
Ó�� e|)FcFÚ+g�Ç1ñ�ÚÂÅT-ÛÇ.Ú}-ÛÇ ��ÞtÖ|)FÅ�a ÅT-�ïý�h)9��Ö�eqÓ>Ç�Å��d-Ua ÅUÆôÇ1ñ9Ú ¿3Òk¹BADC hUÚwcZñ�ÅUÚ�h Ö�c~' �¤eÂÞO)9� f
Æ§h�h�Ç1ñ�Å�c�Ó�� fý��h�Å ÓRÆGÇ�Å��+-�Å

� �



�N��� \¤q c¯6¡�«_�T°z¨¢�T° ¡^£�¤[W ¤`¯m¨§[� v¤)¦®¤)°�¡ïT�¤�¡]\1¨4^7�
��HZMW>_EiVXHFG\HFJkK�s H�KtBWbv>TE3>_EvMWd+d���B CFCFEiVT=+J�KX;3H�MW=�bv>�G1G¥HFJL�i=�VXBRJ3GIHFJLKZl4OtE3J

Íi¿iÒD¹.Ê ³ qD¿ ¿ Ë[ÍDÍ ·LÝ�¼�Í µ
MWJ3@ OmMW=�K�SUBWV�KX;3H z q }�b3V_BRG\b3KZlf:m;3Hýz qk¿ ¿iË[ÍDÍ ·RÝ6¼�Í }´BWb3KX=?BRJ >{KaM[V_K_>�M°ü'L�p�@3=�MWd+BRPRE3Hhe
yjBZg5OT=?KX; d+BRPRPR=?J3P´=?J3SUBWVXGfM[KX=?BRJ7l ´ =�KX;3BREiK�KX;3H z qk¿ ¿ ËWÍkÍi·RÝ�¼wÍ }3�6>_BRGIHfBRSmKX;3H�d+BRPRPR=?J3P
=+J3SUBWV_GfM[KX=+BRJöOxBRE3d+@5PRB�@3=?V_HFC�KXd�� KXB}K_;3HIKXH�VXGI=?JvMWd¾l�Ö�H�bjHFJ3@3=?J3P�BRJ Ot;vM[Kz�LBRE7��VXHI@3BR=+J3P3�
HF=�KX;3H�V�GIM.�fycH�b3VXH�SUH�VaM[yvd+H[l
:m;3H�VXH�M[V_H�M�C�BREibvd+HNK{VX=+CX²i>mKX;vM[KTGfMZ�fGfM[²LH��LBREiVtHYg bjH�V_=+HFJ3CFHNGIBWVXH�HFJ"~rB.�kM[yvd+HW|
F GfM[²LH}�LBREiVIg KXH�VXG Ot=?@3H�V�y PRd+=+>{; SUE3J3CYKX=+BRJ CZMWd+d?>ICZMWJQPRB5S�VXBRG d?=+J3H�KXB d?=+J3HW�myvEiK
BRJ3CFHN�LBRE7��VXH�BRJ�KX;3H�>_H�CFBRJ3@�d+=?J3H��LBRE�CZMWJ7��KTPRHYKTy�MWCX²fKXB�KX;3H�]3VX>{K��ß>XMZ�fKXB�y�MWCX² >{b�MWCFH
B1�LHYV�M\GI=?>{KaM[²LH"�a��MWJ3@�H��LH�J�BRJ}KX;3H�>_H�CFBRJ3@�d+=+J3H�y�MWCX²i>{b�MWCF=?J3P�=+>�MWJ3J3B.�i=?J3P��u� á ò d+=?J3H
VXH�b3VX=?JkK_HF@�SUBWVtHFMWCh;�y�MWCX² >{b�MWCFH"�al

F yjHFSUBWV_HT>{KXM[V_KX=+J3P�PRd?=+>_;7�RCa;3HFCX²�KX;3H ÕDÕDî =?J�KX;3H6g KXH�VXG �LBRE7��VXH6OxBWV_² =+J3P�=+J7�L=?J�CFMW>_Hx�LBRE7�Ïd+d
J3HFHF@IKXBN>XMWSUHFd���² =+d?d3=?Kt��" J3BWK�>{BRGIHFBRJ3H<HFd+>_H[�Ï>Y��S�VXBRG MWJ3BWKX;3H�V`giKXH�V_G�l æoJî� ùG£ ð Õ �DKX;3=?>
VXHZMWd?d?��;vMW>_J7�õK<yjH�HFJ�M�b3V_BWyvd+HFG MWJk� GIBWVXHWl

F ùLÕDÝ ¿-q Ù " ùRÕ Ý ¿-qk· y3VX=?J3P��LBRE�y�MWCX²�KXBIKX;3HzycHFPR=+J3J3=?J3P�MWJ3@´HFJ3@´BRS)KX;3H�d+=+J3H�V_HF>{bjH�CYe
KX=?�LH�d?�Ll�� ½Gq Ù ÝkÝ3Ë[Ì VXHYK_VX=+HY�LHF>zKX;3H�;3=+>{KXBWV{� BRS<CFBRGIGfMWJ3@3>
�)KX;3HfOxH�d+d�e¾bvd�MWJ3J3HF@ >_HF>{>_=+BRJ
Ot=?d+d�=+JL�LBRd?�LH�GIBR>rKXd?��� ½Gq Ù ÝDÝ3Ë[Ì�¹ MWJ3@�GI=+J3BWVTHF@3=�KX=+J3P�BRS9b3VXH�� =+BRE3>TCFBRGIGfMWJ3@3>Fl

± MW>_=+C���HZMW>_EiVXH�GIHFJLK�s H�K�M[VXCa;3=?KXHFCYKXEiVXHNK_B�²LHFH�b�=+J}G\=+J3@7|
Ü KX;3HmGfMW=+JzKaM[yvd?HxCFBRG\b3VX=?>_HF>`Mo>_H�K`BRSvVXB1OT>Fl # MWCh;�VXB.OÀCFBRJLKaMW=+J3>A��>{KaM[K_=+BRJ3>T�¾MWEiKXBDCFBWV_VXHYe
d�M[KX=?BRJ7|�yjBWK_;I>{KaM[KX=?BRJ3>`K_;3Ht>XMWGIH1�a�kM�KX=?GIHW�kM�@vM[KaMNM[V_VaMZ��OT=?K_;\@3=+G\HFJ3>_=+BRJ3>CßYê9ë�ì ä ß~��ßBWV�ßYì éDn SUBWV�M�KX=?GIHYeuy�MW>{HF@5� s��X�)M�OxHF=+PR;LKz�LHFC�K_BWVzOt=�KX;5@3=+GIHFJ3>{=+BRJ3>zBRSÆßYê�ë�ì �`MWJ3@
�WM[V_=+BRE3>TbcBR=+JLKXH�VX>mKXB�>_EiyieuKaM[yvd?HF>tKX;vM[KtMWd+d?B1O BRJ3HNKXB�]vPREiVXH�BREiKF|
F Ot;vM[K<S�VXH
!DE3HFJ3CF=?HF>tCFBWV{VXHF>{bcBRJ3@�KXBzKX;3H�@3=gÀcH�VXHFJLKËß~��S�V_H
! E3HFJ3CY��bcBR=+JLKX>F�iOT;vM[KmKX;3H
J3H�K�>_=?@3H�y�MWJ3@�=+>��43�57698��%KX;3H'� ¦ 2 ¦ � Ü�� ù � £ � 2 £ � ² " � � Ü ù 2 � ¦ Ð ¥ £F² ��� ¥ KaM[yvd+H�>Y�

F Ot;vM[KNKX;3H\bjBRd+M[VX=�øFM[KX=+BRJöGfM[b3bv=+J3P�=?>�SUBWVNKX;3H�ßYê9ë�ì HFJkK{VX=+HF>�=+J KX;3H�� ¦ 2 ¦ CFBRd?E3GIJ
�%KX;3HÓ� ¦ 2 ¦ � Ü�� ù � £ � 2 £ � ² "t��� Ð ¦ � £r�±¦ 2 £ � ² KaM[yvd?HF>Y�

F Ot;vM[Kt>_BREiVXCFHN=+>myjHF=?J3P\BWyv>_H�V{�LHF@ �%KX;3H Ñ¤£ ÜkÐ ��KaM[yvd+H1�
F =+J3SUBWVXGfM[K_=+BRJ�M[yjBREiK<KX;3H�>{KXM[KX=+BRJ3>��%KX;3H ¦-² 2LÜ ²1²-¦ KaM[yvd+H1�
F =+J3SUBWVXGfM[K_=+BRJfM[ycBREiKxKX;3H`~rBWy�S�VXBRG OT;3=+Ca;fKX;3H�VXB.O CFMWGIH��%KX;3HÆ�-��� ù Ü��-� ���fKXM[yvd+H"�al

Ü MWJk��CFBRd?E3GIJ�S�VXBRG KX;3H�GIMW=+J}BWVt>_EiyieuKXM[yvd+HF>�CFMWJ}yjH�V_HZMW@�=+JLKXB\�[M[VX=+M[yvd+HF>T=+J�PRd?=+>_;7��MWJ
=+JLKXH�VaMWCYKX=?�LH.ò[>{C�VX=?b3K_=+J3P�d�MWJ3PREvMWPRH�KX;vM[K�;vMW>o>_BRGIHzBRS)KX;3HzSUHZM[KXEiV_HF>�BRS`n�ælO :`OT� & � ì �
p�Ö�û`�^MWJ3@�b�MW>_CZMWdß�v=+J3CFd?E3@3=+J3PI>_Eib3bcBWV_K�SUBWVTbvPWbvd+BWKZl

´ ;3HFJ��LBRE�VXE3J�Mýzrb3VXBRPWVaMWG�}�=+J�PRd?=+>_;7���LBRE7�õVXH�MWC�KXEvMWd?d?��CZMWd+d?=+J3PISUE3J3C�K_=+BRJ3>�yk��b�MW>_>{=+J3P�M
CFBRGIGIMWJ3@ e�d+=?J3HzBRS`b�M[VXMWGIH�KXH�V_>Fl���BR>{KNG�E3Ch; euE3>_HF@ SUE3J3CYKX=+BRJ3>NM[VXH�MWEiKXBRGfM[KX=?CZMWd+d��}d?BLMW@3HF@
OT;3HFJ3H��LH�V)�LBRE�>rKaM[V_K)PRd?=+>_;��ßMW>�E3>_H�V ä Ë1½c¹ �al`æ�KX;3H�V SUE3J3C�K_=+BRJ3>q;vMZ�LH�KXBtycH6HYg bvd+=+C�=?KXd��Nd?BLMW@3HF@
�i=+M�KX;3H Ò ð^ë ¿[º Ø ·v� ÷=� � ö��¬E ;rN�3 ¼wÍ]� CFBRGIGfMWJ3@7lö:<;3H�HYg bjHFC�K_HF@Á>{� JkKXM"g MWJ3@Á@3HFS MWE3d�K

�R�



�[MWd+E3HF>�CZMWJ�yjHz>{HFHFJ�yD��>{=+G\bvd���Kw� bv=?J3PfKX;3HzSUE3J3C�KX=?BRJ´JvMWG\H�Ot=�KX;3BREiK�MWJL��M[VXPRE3GIHFJLKX>��%=+S
�LBRE PRH�Km~rE3>{K Ñ y�MWCX²j�9KX;3HFJ KX;3H�SUE3J3C�KX=?BRJ =+>_J7��K�d+BLMW@3H�@c�al � BRE CZMWJ b�MW>{>Nb�M[VaMWGIHYKXH�VX>�KXB
KX;3HISUE3J3CYKX=+BRJ5MWCFC�BWVX@3=+J3P�KXB�KX;3HI>{� JkKXM"g VXHYKXEiVXJ3HF@ � =+SA�LBRE SUBRd+d?B1O¥KX;3H\b�M[VXMWGIH�KXH�VNBWVX@3H�VF�
KX;3HFJf�LBREf@3BRJ7��Kx;vM.�LH�K_Bz>_Eib3bvd?��KX;3H�b�M[VaMWGIH�K_H�V6JvMWGIH�>Fl4LoJ3>_Eib3bvd+=?HF@fb�M[VaMWGIH�KXHYVX>�VXH��LHYV_K
KXB�KX;3HF=�Vt@3HFS MWE3d�KT�[MWd+E3H�>Fl � BRE�CZMWJ}BRG\=?Km>_BRGIH�b�M[VXMWGIH�KXH�V_>F�iyvEiKTK_;3HFJ�KX;3H�]3VX>{K<BRJ3H\�¾MWJ3@
MWd+d�>_Eiyv>_H
!DE3HFJkK�BRJ3HF>Y�<�LBRE�@3B�>{Eib3bvd?�´MWS�KXH�V�KX;3H�BRGI=?>_>_=?BRJ�VXH
! E3=�VXHF>�MfJvMWGIHWlN:<;3H�>XMWG\H
M[b3bvd+=?HF>f=+So�LBREQ=+J3C�d+E3@3H´M b�M[VaMWGIH�K_H�VfBREiK�BRS�BWVX@3H�VZl�s BRG\H�HYgvMWG�bvd+HF>ISUBWV�M ]vCYKX=?KX=?BRE3>
SUE3J3C�KX=?BRJ �ß;3H�VXH[�_� GIHFMWJ3>TPRBDB @}>r�iJLKaM"g7� ä GIHZMWJ3>my�MW@�>{� JkKXM"gc�a|

SUE3d+d	>{�iJLKaM"gj| è º ðcë Õ u8� �Wð3Ù »^· Ê Ì3·iÒ"ÍLÊDÕ}�-0`¼ å Ê Ë1ºDÕ è ÒR¿k·%�]��� Ê ¿iÒ1¶3·%� 2 x
� è º ðcë Õ u � � î � � ¼ »�¹�� Ê 0A¼�w Ê � è ÒR¿k·A¼{Ë1º Õ�� Ê Ñ+x
� è º ðcë Õ u � � î � � ¼ »�¹�� Ê 0A¼�w Ê � è ÒR¿k·A¼{Ë1º Õ��Rx y d?=?�LH�>{KaMZ�i> 2
ä è º ðcë Õ u � � î � � ¼ »�¹�� Ê � è ÒR¿k·`¼_Ë1º Õ��jx y Ì3·iÒ[ÍRÊDÕ BRG\=?K_KXH�@7� Ë1ºDÕ è ÒR¿k· b�M[VaMWGIH�KXHYV

JvMWGIHoJ3BWKm>{bjH�CF=?]vHF@�y Ot=?d+d�K_V_�\K_B�MW>{>_=+PRJmz�uM=�3H8µD��-5�}�KXB�KX;3Hob�M[VaMWGIHYKXH�V Ìi·3Ò"ÍRÊ Õ �
Ot;3=?Ch;�GfMZ��;vM.�LHtMW@i�LH�VX>_HoC�BRJ3>_H
! E3H�J3CFHF>x@3H�bcHFJ3@3=+J3P�BRJf;3B.O CZM[V_HFSUE3d+d���KX;3HtSUE3J3CYe
KX=+BRJ�Ch;3H�Ca² >�SUBWVTHYgibcHFC�KXHF@��[M[VX=+M[yvd+HoKw� bjH[�43�576Yl

� è º ðcë Õ u � � î � � ¼ »�¹�� Ê Ë"ºDÕ è ÒW¿D·%�]� è ÒR¿k·A¼{Ë1º Õ��Rx
ä è º ðcë Õ u � � î � � ¼ »�¹�� Ê Ë"ºDÕ è ÒW¿D·%�]� è ÒR¿k·A¼{Ë1º Õ�� Ê Ñ�x y BRJ3C�H Ë1º Õ è ÒW¿k· >{bcHFCF=�]vHF@7�

MWd+d�>_Eiyv>_H
!DE3HFJLK�b�M[VaMWGIH�K_H�VtJvMWG\HF>tMWd?>_B�J3HFHF@�KXB�yjH�PR=?�LHFJ
� è º ðcë Õ u � � î � � ¼ »�¹�� Ê Ë"ºDÕ è ÒW¿D·%�]� è ÒR¿k·A¼{Ë1º Õ�� Ê ¿iÒ1¶3·%�kÑ�x
� è º ðcë Õ u ¿iÒ"¶i·%� 2 Ê Ìi·3Ò"ÍLÊDÕ���0`¼ å Ê�� �[ðvÙ »^·J��� � î � � ¼%»7¹�� Ê Ë1º Õ è ÒR¿k·J��� è ÒW¿D·`¼{Ë"ºDÕ��jx

y BWVX@3H�Vt@3B HF>{J7�õKTGfM[K_KXH�V<=?S)MWd+d7JvMWGIH�>TPR=��LHFJ
ü�H�J3H�VaMWd+d��L� =�KZ�Ï>`G�E3Ch;fd?HF>_>`K �Dbv=+J3P�=?Sj�LBREIPRH�K�=+J\KX;3Ht;vM[yv=?K6BRScHFJkK_H�VX=+J3P�K_;3Htb�M[VaMWGIH�K_H�VX>`=+J
BWVX@3H�VFl���BR>{KTSUE3J3C�KX=+BRJ3>T;vM.�LH�yjH�HFJ}KaMW=?d+BWVXHF@�KXB�;vM.�LHNM[K<d+HZMW>{KtM�S MW=�VXd?�fV_HZMW>_BRJvM[yvd+H�BWVX@3H�VFl

n^E3J3CYKX=+BRJ3>�VXHYKXEiVXJ�M\>_=?J3PRd+HwzrK_;3=+J3P�}��ß=?JkK_HFPRH�VZ�^>{K_VX=?J3P3�^VXHFC�BWVX@7�%3�5�6H8â�al6p SqKX;3H�SUE3J3CYKX=+BRJ
=+>{J7�õK<MW>_>_=?PRJ3HF@fKXB�M��WM[V_=�M[yvd+H��%E3>_=+J3PÂ; *8� BR�-EÛ6�5µ?AD~E��®o�;~Õ�;rN�3�5�3�Õj0O�F�al�K_;3HFJ�K_;3H�VXH�KXEiVXJ�PRBDHF>
KXB\K_;3H�>_C�VXH�HFJÂ� Ot;3=?Ch;�GIM.��BWV�GIM.��J3BWKtycH�@3HF>_=�VXHF@c�al<PRd+=?>_;�@3B HF>{J7�õKtV_HFGIHFGzyjHYV�=+JLKXH�V_JvMWd
�[M[VX=�M[yvd?HF>t=?J}SUE3J3C�KX=?BRJ3>tBRJ3CFH�KX;3H�SUE3J3CYKX=+BRJ}V_H�KXEiVXJ3>��ßE3J3d+=�²LHW�v>XM.�L�3p�Ö�û @3B HF>h�al

� ! E3=?CX²NOmMZ��KXB�PRH�KqMT>_E3G\GfM[V_��BRS OT;vM[KZ�Ï>9=+J��LBREiV��ösf�ß>{KaM[KX=?BRJ3>F�1>_BREiVXCFHF>��RS�VXH
! E3H�J3C��
>_H�Kre�Eibj��=+>fOT=?KX;ÀKX;3H »7¹D¹.ºW» SUE3J3C�KX=+BRJ7| »�¹k¹.ºR» u � Ð°×§E ;rN�3 �Rx l û	=+>{KX=?J3P �5>{;3B1OT>fKX;3H
VXHF>{E3d?K�SUBWV #�Q ×i�1È��¾M�>_=?J3PRd+HYeuGIB @3H�HYg bjH�V_=+GIHFJLK��al
− mssum(’ez015.ms’)
 Antenna ID 0 is Ef EFLSBERG         Source ID 0 is 487
 Antenna ID 1 is Mc MEDICINA         Source ID 1 is 515
 Antenna ID 2 is Wb WSTRBORK         Source ID 2 is 947
 Antenna ID 3 is On ONSALA85         Source ID 3 is 0234+285
 Antenna ID 4 is Tr TORUN            Source ID 4 is J0801+4401
 Antenna ID 5 is Nt NOTO             Source ID 5 is J0808+4950
 Antenna ID 6 is Jb JODRELL1         Source ID 6 is 4C39.25
                                     Source ID 7 is J0932+5306

 Subband 0:  8.00 MHz @ 1.63061 GHz / 64 fp (LSB) [RR LL RL LR]
 Subband 1:  8.00 MHz @ 1.63849 GHz / 64 fp (USB) [RR LL RL LR]
 Subband 2:  8.00 MHz @ 1.64661 GHz / 64 fp (LSB) [RR LL RL LR]
 Subband 3:  8.00 MHz @ 1.65449 GHz / 64 fp (USB) [RR LL RL LR]
 Subband 4:  8.00 MHz @ 1.66261 GHz / 64 fp (LSB) [RR LL RL LR]
 Subband 5:  8.00 MHz @ 1.67049 GHz / 64 fp (USB) [RR LL RL LR]
 Subband 6:  8.00 MHz @ 1.67861 GHz / 64 fp (LSB) [RR LL RL LR]
 Subband 7:  8.00 MHz @ 1.68649 GHz / 64 fp (USB) [RR LL RL LR]
T 
− û	=+>{KX=?J3PI�i| »�¹k¹.ºR» BREiK_bvEiK��ßS�VXBRG ·%	�0 �!" ¼%»7¹ �Xl

�WÛ



��� Å�³�cZÓRÆ+- C b Å?ï�µ ¹ ëWÙ[ð è Ò[¸�¼�Í ;vMW>6MNd+BRJ3P�;3=?>{KXBWV_��MW>�MNEiKX=?d+=?Kw�zKXBN]ig\Eib\�WM[VX=?BRE3>AKX;3=?J3PR>
=+JöKX;3H��öscl ± ��J3B1ON�9@3HY�LHFd+BWbvGIH�JkKX>N=+J äDå »�¹ å ;vM.�LH�VXHFJ3@3H�V_HF@ KX;3HF>_H�CFBWV_VXH�C�KX=+BRJ3>NGIB BWK
=+J}J3BWVXGfMWd�CF=?V_CFE3GI>{KaMWJ3C�HF>Fl ´ HW���LHNVXHFC�HFJkK_d?��CFBRGIH�MWCYVXBR>_>�MWJ�=?J3>{KaMWJ3CFHN=+J�OT;3=+Ca;�@vM[KaM�=+J
PLM[bv>AO6H�VXHtJ3BWK`b3VXBWbcH�VXd?��HYgiCF=+>{HF@I=+J\MWJô3he $ û ± p HhgibjHYVX=+GIH�JkKZl`s BRG\Hmy�MWCX² PWVXBRE3J3@I=+J�KX;3=+>F|
F äDå »7¹ å BRGI=?KX>�@vM[KaM}C�BRGI=+J3P�B>À KX;3H\CFBWV_VXHFd+M[KXBWVNSUBWVz>{KaM[KX=?BRJ3>�M[KNKX=+GIH�>N=?J Ot;3=?Ca; KX;3H
>{KaM[KX=?BRJ�=+>_J7��Kob�M[V_KX=+C�=?b�M[KX=?J3Pf=+J´Mf>_CZMWJÁ�%Ot;3=?Ca;ö=?J3CFd+E3@3H�MWd+d9>{KaM[KX=?BRJ3>o=+J�PLM[bv>Y�aloüoB.Ome
H��LH�VZ�Ë3he $ û ± pNJ3H�HF@3>zKXB�>_HFHfJ3B�PLM[bv>z=?J KX;3HI=?J3CFBRGI=+J3P}@vM[KaMil�æoJ3HIOmMZ� KXB�;vMWJ3@3d?H
KX;3=+>z=?>�KXB�GfM[²LH�>_EiVXHIKX;3H $'#%N ]vd+H\E3>_HF@5KXB�CFBRJLK_VXBRd�K_;3HICFBWV_VXH�d�M[KX=?BRJ ;vMW>�=?KX>�>_CZMWJ3>
HYgiK_HFJ3@3HF@IKXB�VXE3JfEibIKXB�KX;3Ht>{KXM[V_KAK_=+GIHmBRScKX;3HTSUBRd+d?B1OT=+J3PN>_CZMWJ7l`:<;3HT>{KaM[KX=?BRJ3>�BWyv>_HYV_�LH
y�MW>_HF@�BRJ�KX;3H�BWVX=?PR=+JvMWd7>_Ca;3HF@3E3d?H�OT=?KX;�PLM[bv>Fl

F :<;3H<M[b3b�M[VXH�JkKAPLM[bie�d?HF>_>Z� � ù ©DÜ ��>_HFC�K_=+BRJ�BRS�KX;3H $'#MN ]vd+H6b3VXBWb�MWPLM[K_HF> =+JLKXBoKX;3HmBREiK_bvEiK
�LHYgi]vd?HF>F��KX;kE3> äkå »7¹ å ;vMW>�J3B�OmMZ�´BRS�>_HFH�=+J3P�K_;vM[KNKX;3HYVXHIM[VXH�=?J3@3HFHF@ PLM[bv>�S�VXBRG®KX;3H
>{KaM[KX=?BRJ3>F��bjBR=+JLKzBRS6� =+H�ONl�:<;kE3>�MWd+d KX;3H\bcH�VX=+BD@3>�OT;3HFJ KX;3HI>{KXM[KX=+BRJ3>zM[V_HIB>ÀÁ>{BREiVXCFH
GfM[²LH�=?KmKX;iVXBRE3PR;�=?JkK_B�KX;3H��ösc�cMWJ3@�;3H�J3CFHNKX;3HNnqpr:ts�]vd?HWl

F ¹ ëWÙ[ð è Ò[¸�¼�Í �9PR=?�LHFJ�KX;3HzBWVX=?PR=+JvMWdÙ3,n
o ¼_¹ úiØ ]vd?HW�7CFBRE3d+@���MWPfKX;3H�@vM[KaMf=+J�KX;3H��ös�CFBWVre
VXHF>{bcBRJ3@3=+J3P�KXB�KX=+G\HF>�=+J5PLM[bv>Flös Eiyv>_H�! E3HFJLK�b3V_B CFHF>{>_=+J3P´>{KXH�bv>zOxBRE3d?@3J7�õK�E3>_HfKX;3H�G
�ßHYgiCFH�b3K�C�EiV_VXHFJLKXd?� ¹1Õ Ù[ð ØiÙ Ý Ø ½3¿iË"Õ^¹ �al<:m;3HN@vM[KaM�OxBRE3d+@�PRB\=?JkKXB�KX;3H�nqp{:Ts�]vd?HF>F�3yvEiK
Ot=�KX;}J3H�PLM[KX=?�LH�OxHF=?PR;kKX>�l
s BIE3JLKX=+d	M�]ig}M[K<KX;3H�CFBWV{VXHFd�M[K_=+BRJ e�C�BRJkK_V_BRd	>rKaMWPRHN=?>TH�JvMWC�KXHF@7��KX;3HNSUBRd?d+B.Ot=?J3P\>{K_H�b�OT=+d+d

HYgiCF=+>_H�KX;3H�@vM[KXM�=?J�PLM[bv>TGIMWJDEvMWd?d?��SUBWV�3Ye $ û ± pmBWyv>_H�V_�[M[KX=?BRJ3>F|

Ò ð^ë ¿[º Ø ·��h¹ ëWÙWð è Ò"¸�¼wÍ]�
¹ ëWÙWð è Ò[¸ u � Ð°×§E ;rN�3 � Ê � ×��\ÑÓE ;rN�3 � Ê ·R¶i¿ ê Òr� 2 x

OT;3H�VXHNK_;3Hî×}�ÓÑÓE ;rN�36VXHFSUHYVX>tKXB�KX;3HNBWV_=+PR=+JvMWd ¹ ú Ø e¾]vd+HWl � BRE�CZMWJ ¹ ë ½ KX;3=?>TS�VXBRG
+ ëDë ¹1+"¶ Ù Ý�+L¿ Ë[Í å ¶3·R¸�+L¿ ËWÍ ·k¸R½ ØiÙ Õi·�+1iMj'k ÒFÒrN~N�PJP + 3,nHo ¼_¹ ú Ø
BWVTS�VXBRG ¶i¿ ê ·k·LÝ MW><E3>_H�V ·W¶ ð M[K ¶i¿ ê Ò Ù Ý ë Ê§+ N�DFECÏËÏ +)¼r¿ Ù Õ3·i¹"ÕG+ 3pn
o ¼X¹ ú Ø
�¾:m;3H ÒFÒrN~N�P%P�V_HFSUH�VX>�KXB�K_;3H�BWyv>_HYV_�i=?J3P}@vM[KXHYy K_;3H�=?J3=?KX=+MWdq@vM.�´SUBWVNHYgibcH�VX=?GIHFJLKX>�K_;vM[K
C�VXBR>{>t@vMZ��ycBRE3J3@vM[VX=+H�>
�M6�Bal^�j�3lÏC�SUBWVTOT;3H�VXH�KXB\PRH�K<KX;3=?>T@vM[KXH[l��

Æ�Å�³ ó C h®ÇRµ
äLè ÒW¿RÕ � VXE3J M[KIKX;3H�d?=+JkE gÂb3VXBRG\b3KIBREiKX>_=+@3H}PRd+=+>{;c��CFBRGzyv=+J3HF>fG�E3d�KX=?bvd?H}CFBWV_V_HFd�M[KX=?BRJ

b�MW>_>_H�>Fl�:m;3Htb3VX=?J3CF=?b�MWd^M[b3bvd+=?CZM[KX=?BRJI=+>A=+JIHYg bjH�V_=+GIHFJLKX>`KX;vM[K6;vMZ�LHtGIBWV_HTKX;vMWJ��.�N>{KaM[KX=?BRJ3>
M[K�MWJk� PR=��LHFJ K_=+GIHW�<Ot;3=?Ca;¢VXH
!DE3=?VXHÁ�¾M[K�d+HFMW>{K���KX;iVXHFH´CFBWV_V_HFd�M[KXBWV�b�MW>_>{HF>�KXB CFBRG\bvd?H�KXHW�
OT=?KX;ÀHZMWCa;Âb�MW>_>f=?Jk�LBRd��i=?J3P M @3=gÀcH�VXHFJLK�>_Eiyv>_HYK�BRSo>{KaM[KX=?BRJ3>Fl :<;3H�V_H�M[VXH�M CFBREibvd?H��öske
CFBRJ3@3=�KX=+BRJ3=?J3P�K_V_=+CX²i>xKX;vM[KmOxHW���LHobv=+CX²LHF@}Eib}=+J�KX;3H�K O6B�HYg bjH�V_=+GIHFJLKX>xKX;vM[Km;vMZ�LH�V_H
! E3=�VXHF@
äRè ÒW¿RÕ �vyvEiKTph�õ�LH�J3H��LH�VTPRBWK_KXH�J�M[VXBRE3J3@�KXB�@3BDCFE3GIHFJLKX=?J3P�KX;3HF>{HI�%K_;3H���VXHFd�M[K_H�K_B�HFJ3>{EiVX=+J3P
KX;3H�=+JLKXHFPWVaM[K_=+BRJ�H�bjBDCa;3>�=+J�KX;3H�@3=gÀcH�VXHFJLK�b3VXHYe äRè ÒR¿WÕ �ös >NM[VXH�CFBRG\b�M[KX=�yvd+H "
MW@"~rE3>{K_=+J3P
KX;3HFG y�MWCX²´MWS�KXHYV_OmM[VX@3>F�	MWJ3@�KXBfHFJ3>_EiV_=+J3P�K_;3H�M[b3b3V_BWb3VX=�M[KXHz@vM[KXM�PRH�K_>�KX;iVXBRE3PR; äLè ÒR¿WÕ �Ï>
>_HFd?HFC�KX=?BRJ¢CYVX=?KXHYVX=�Mi�)3H8¿¾18?�xHYgiCF=+>{=+J3P5@3=�MWPRBRJvMWd<OxHF=+PR;LKX>IKX;vM[K�S MWd?dt=?JQbcH�VX=?B @3>�MWd+>{B ;vMZ�i=?J3P
>{� J3Ch;�d+BR>{>Y�al ´ Ho;vMZ�LHFJ7�õKm;vMW@�M�Î �.�"e�>{KXM[KX=+BRJfHYg bjH�V_=+GIHFJLKx>_=?J3CFHoKX;3H & B.�j�É×RÛN>_HF>_>_=?BRJ7�3>_B
ph�Ïd?d�V_HFS�VaMW=+J�S�VXBRG SUEiV_KX;3H�Vt@3=+>_CFE3>{>_=+BRJ�;3H�V_HWl

�[�



Î�Å�³1Î�Æ�ÖqÓ��d)!)kÅ�ï�µ
ê ÙRØvë Ë[ÝDÝ�¼�Í ��MWPR>��i=?>_=?yv=?d+=�KX=+HF>�KX;vM[K�;vMZ�LH PRBDB @ OxH�=+PR;LKX>5�¾M[ycB1�LH M OxHF=?PR;kK�C�EiK{e�B>À��

@3HFS MWE3d�K��� 4àâá � ×}¡É�k�a� yvEiK\MWd?>_B´;vM.�LH�MWG\bvd+=�KXE3@3H�=+J5KX;3HF=�VîÖ ì S�VXH�! E3HFJ3C�� bjBR=?JkK}�%]3V_>{K
BRJ3H�SUBWVxEib3bcH�Vm>_=?@3H�y�MWJ3@�Ch;vMWJ3J3H�d+>
�3d+MW>{K6BRJ3HTSUBWVxd+B.OxH�Vx>{=+@3H�y�MWJ3@�Ca;vMWJ3J3HFd+>h�`PWVXHZM[KXH�VAKX;vMWJ
>_BRGIH}E3JiVXHZMW>_BRJvM[yvd?H��WMWd?E3H5�ß@3HFS MWE3d�K��£¢¤  é@¥ � �.×}¡É×D�al¢:<;3=?>\OmMW>ICYVXHZM[KXHF@ÀKXB ;vMWJ3@3d?H
M´�LHYV_�5>{bjH�CF=?]vC�CFBWV_VXHFd+M[KXBWV�yvE3P KX;vM[K�>_HFH�GI>�J3BWK�KXBö;vM.�LH�VXHFC�EiV_VXHF@ÁV_HFCFHFJLKXd?�Ll5� SUE3d+d?H�V
@3HF>_CYVX=?b3KX=?BRJ�BRS9ê ÙLØvë ËWÝkÝ6¼�Í =?>T=?J�KX;3HN��b3bjHFJ3@3=âg �u�ÛÚJ»±»klÉÛil�yj�al

Ó3Å�³��4� h(¦)Ævï	Å?ï�µ
½^ËR¿ è ¿ Ù Í�¼�Í KXM[²LHF>xCZM[VXHoBRS�CZMW>_H�>mOT;3H�VXH�Mz>{KaM[K_=+BRJIVXHFC�BWVX@3><M�>{=+J3PRd+H�bcBRd�M[VX=gøZM[KX=?BRJf=+JLKXB

yjBWK_;�bcBRd+>m=+J�Mz@3EvMWd�eubcBRd7HYgibcH�VX=?GIHFJLKCy GIBR>rK6Kw� bv=+CFMWd+d?��æ�J�"tL�Vm;vM.� =+J3P�BRJ3d?�fû ì �QM[K
� euy�MWJ3@ �¾MWJ3@�=?J�KX;3H�b�MW>{KZ�^s ;�;vMZ�i=?J3P\BRJ3d���û ì �¢M[KTû7euy�MWJ3@c�al�:<;3HN>{�iJLKaM"g�=+>F|

½^ËR¿ è ¿ Ù Í u � Ð°×§E ;rN�3 � Ê ;~EG5�3�EGEÛ;¤Êy0j�Gû�û�;~EdP¤ÊÂo�D~=AÊ§0H6�;~E x
OT;3H�VXH{;>EG573�EGE ;f=?>�KX;3H�M~ÀjHFC�K_HF@ >rKaM[KX=+BRJ¢�%b�MW>{>_HF@ÂMW>�MWJ MWJkK_HFJ3JvM"eup�Ö =?JkKXH�PRH�V��a�AMWJ3@mo�DF=
CZMWJfyjH � Ð � � � � � � BWV �{ù�� � KX;3=+>6=?>6KXB�>{bcHFCF=?S��IKX;3HoE3JiVXHFC�BWVX@3HF@�bjBRd�M[V_=�øZM[KX=?BRJc�al ½�ËL¿ è ¿ Ù Í6¼�Í
CZMWJ�;vMWJ3@3d+HoBRJ3d��IBRJ3H�MWJkK_HFJ3JvM�M[K<M�KX=+GIHz�¾MW@i�LH�V_KX=gøFHF@�MW>mMz>XMWSUH�Kw�fSUHZM[K_EiVXHW�iyvEiKxVXHZMWd?d?��KXB
GfM[²LH�K_;3HzCFB @3=?J3P�G\BWVXH�>{K{VaMW=+PR;LKXSUBWV_OmM[V_@´=?J�;vMWJ3@3d+=+J3PfKX;3HzH�ÀjHFC�K_>�BRS)y�MW>_H�d+=+J3HzBWV_@3H�V�SUBWV
C�VXBR>{>reubcBRd+>Y�al & H�O¢>_HFd?HFC�KX=?BRJfC�VX=?K_H�VX=�MN=+J3CFd?E3@3H¤0R�Gû9û ;~EdPtMWJ3@t0H6 ;~E��DK_;3HoJ3HFHF@�SUBWV6KX;3=?>6HYgiK{VaM
]vd?K_H�VX=+J3P�;vMW>oCFBRG\H�Eib´=+J�>{bcHFCF=?]vC�HYg bjH�V_=+GIHFJLKX>Fl ì EiV_V_HFJkK_d?�L�|0H6�;~EfCZMWJ�yjHzBRJ3d?��MI>_=+J3PRd?H
>_CZMWJ7�vb�MW>_>_H�@�yD��>_CZMWJ euJDE3GzycH�VZl

½^ËR¿ è ¿ Ù Í�¼�Í OT=+d?d���MWP�yjBWKX; KX;3Hfb�M[VaMWd?d+HFdâe�MWJ3@5C�VXBR>_> e�;vMWJ3@ÀsDK_BW²LHF>z�i=+>{=?yv=+d?=?KX=?HF>zMW>_>{B[e
CF=+M[KXHF@ OT=?KX;{o�DF=jBRJ5MWd+d y�MW>_HFd?=+J3HF> " MWEiKXB C�BWV_VXHFd+M[KX=+BRJ3>N=+JL�LBRd?�i=?J3Pm;~EG5�3�EGEÛ;"��KXM[²i=+J3P}=+JLKXB
MWCFCFBRE3JLKIKX;3HUzry�MW>_HFd+=?J3H}BWVX@3HYV�} SUBWVIKX;3H�C�VXBR>_> eubjBRd?>F�x=+STKX;3H�VXH�M[V_H�MWJL�LlÀ:<;3HYVXHFSUBWVXHW�x=?S�M
>{KaM[K_=+BRJQVXHFCFBWVX@3H�@ BRJ3d?�Àû ì �)�6KX;3HFJ¢K_;3H�o�DF=`b�M[VXMWGIH�KXH�V�>{;3BRE3d+@¢ycH � � � l<:m;3H�VXHW�õ>}MWd?>_B
M}>{bcHFCF=+MWdAbjBR>{>_=?yv=?d+=?Kw� ½�ËL¿%�]�rù�� ��OT;3=+Ca; OT=+d?d`��MWP}ycBWKX; C�V_BR>_>reubcBRd+>�yvEiK�J3HF=?KX;3HYV�b�M[VaMWd+d?HFd�e
;vMWJ3@ bcBRd+>�SUBWV�y�MW>_HFd+=?J3HF>�=+JL�LBRd?�i=?J3P ;>EG573�EGE ;"l :m;3H�VXM[KX=+BRJvMWd?HIyjHF;3=?J3@ KX;3=?>�BWb3K_=+BRJ5OmMW>
;vMWJ3@3d+=?J3P�CZMW>_HF>o=?J�OT;3=+Ca; ;~EG5�3�EGEÛ;�VXH�CFBWVX@3HF@�d+=?J3HZM[VobjBRd+M[VX=�øFM[KX=+BRJ3>��%Ot;3=?d+H�HY�LH�V_�LBRJ3HzHFd?>_H
;vMW@�CF=�VXCFE3d+M[VTbcBRd+>Y�al

�RÈ



Ö�Å�à A Î�Å®Ç�aiÆ�-©¨ hUÚiÓ"ô©ªY�d)!)1Ú Ó>Ç�Å��+-
:<;3H�CFBWV_V_HFd�M[KXBWVNMWd�OmM.� >�O6BWV_²i>�=+JöM��1e¾yv=?K�GIBD@3H}�%SUBWV���e¾yv=?KN@vM[KaMi�jKX;3H¼z{GfMWPRJ3=?K_E3@3H
}

yv=?K�=+J�HZMWCa;�>XMWG\bvd?H�=?>t>_H�KtKXB��[�al<:m;3H�CFBWV_VXH�d�M[KXBWVtJ3B1O BREiK_bvEiKX>��%d�MWP[euy�MW>{HF@c�mCFBWV_V_HFd�M[KX=?BRJ
SUE3J3C�KX=?BRJ3>�SUBWV�M�y�MW>{HFd+=?J3H.òWMWEiKXB C�BWV_VXHFd+M[KX=+BRJ�Ot=�KX;3BREiKNMWJk��C�BWV_VXHFC�K_=+BRJ SUBWV�KX;3H�b�M[V_KX=?CF=?b�M[K{e
=+J3P5>{KXM[KX=+BRJ3>F�)z{>XMWG\bvd+HYV�>{KaM[KX=?>{KX=+C�>p}3|´K_;3H´@3=?>{K_VX=�yvEiKX=+BRJQBRS�GfMWPRJ3=?K_E3@3H5�ß;3=+PR;�ò[d?B1O���MWJ3@
>_=?PRJQ�«G�ò.�v��yv=?K_>Flf:m;3H\@3=+>rK_VX=?yvEiK_=+BRJ BRS�K_;3HIGfMWPRJ3=?K_E3@3H�yv=�KX>�=?J b�M[V_KX=?CFE3d�M[VNCZMWJ GfM[²LH�M
J3BWKX=?CFHZM[yvd+Hf@3=ÁÀjH�V_HFJ3CFHIKXB�KX;3HfGIMWPRJ3=?KXE3@3H�BRSmK_;3HICFBWV_VXH�d�M[KX=?BRJ SUE3J3C�KX=+BRJ7l ´ =�KX; KX;3HICFBWVre
VXHFd+M[KXBWVZ�õ>�CFEiV_V_HFJkK�BREiK{bvEiKZ�qKX;3HfMWG\bvd?=?KXE3@3H�BRS6KX;3HICFH�JkK_VXMWd�d�MWP}BRSmMWJ5MWEiKXB CFBWV{VXHFd�M[K_=+BRJ =?>
@3=?V_HFC�KXd�� b3VXBWbjBWV{KX=+BRJvMWd�K_B�KX;3H�S�VaMWC�KX=?BRJ BRS<;3=+PR; e¾yv=?KX>��ß;3HYVXHZMWS�KXH�V�¬®k�Ëy E3J3=�K � MWEiK_B CFBWV{e
VXHFd+M[KX=+BRJ MWG\bvd+=�KXE3@3H�CFBWV_VXH�>{bjBRJ3@3>�KXB{¬r�� ×}¡ÉÛR�W�3l�æoS�CFBREiV_>_HW��SUBWV¯¬®§°� ×}¡ÏÛR�W�3�jKX;3H�VaM.O
CFBWV_V_HFd�M[KXBWV�BREiK_bvEiKN;vMW>oKX;3H�=+JLK_VX=+J3>{=+CZMWd?d?��J3BRJ3>_H�J3>_=+CZMWd VXHF>{E3d?K�BRS�J3BRJ euE3J3=?Kw�öMWEiKXB CFBWV{VXHFd�M"e
KX=?BRJ\bjHZM[² >Fl`:<;3H�MWG\bvd+=�KXE3@3HtBRJ\y�MW>{HFd+=?J3HF>xCZMWJfd+=�²LH�OT=+>_H<yjHoM~ÀcHFC�KXHF@�MW>6M�SUE3J3C�KX=?BRJfBRSjKX;3H
¬®\BRS�K_;3HNKwOxB\b�M[V_K_=+CF=�b�M[KX=+J3P�>{KaM[KX=?BRJ3>F�v@vM[KaM\>{K_V_HZMWGI>Fl�:<;3H�b3V_BRPWVaMWG å ê Ò"ÕkíDí CFBRG\bvEiK_HF>
KX;3HoM[b3b3V_BWb3VX=�M[KXH��1euyv=�K��[MWJ $ d+HFCX²�CFBWV_VXH�C�KX=+BRJfSUBWV�HZMWCa;I�i=?>_=?yv=?d+=?Kw��=?J\KX;3H��ösIMW>�@3H�>_C�VX=�yjHF@
yjH�d+B.O�l
?§y n)=�VX>{KZ��;3B1O6H��LH�VZ��OxH�CZMWJ�E3>{H�KX;3H�d?=+J3HZM[VTVXHFd+M[KX=+BRJ3>_;3=�b�yjHYK O6HFHFJ�KX;3H�MWEiK_B CFBWV_V_HFd�M[KX=?BRJ
bjHFM[²�MWG\bvd+=�KXE3@3HoMWJ3@c¬®zK_B�b3V_B1� =+@3H�SUHFHF@iy�MWCX²fKXBzKX;3H�>{KaM[K_=+BRJ3>Fl å ê Ò1ÕDíkí CZMWJ�CFBWV_VXH�C�KmKX;3H
MWG\bvd?=?KXE3@3HF>�BRS�K_;3H�CFBWV_VXH�d�M[KX=?BRJfSUE3J3C�KX=+BRJ3>x=?JIKX;3Ho�ösc�DyvEiKm=?S�¬®�=+>6>_=?PRJ3=?]vCZMWJLKXd��I@3=gÀcH�VXHFJLK
S�VXBRG¥BREiV`=+@3HZMWd�×ilÏÛR�W�3�WKX;3H�VXHmOt=?d+d ycHtMWJ�=?V{VXHFCFB.�LH�VaM[yvd?HTd?BR>_> BRSc>_HFJ3>{=?KX=��i=?Kw� �k=?J�K_;3HTHYg K_VXHFG\H
CZMW>_H[�Z¬®��¬�fOxBRE3d?@ ycHIKX;3H�>XMWGIH�MW>f��euyv=�KzVXHFCFBWV_@3=+J3P3l & HZM[V{e<ø�H�VXB±¬®´M[V_H�bcBWKXHFJLKX=�MWd?d?�
H��LHFJ O6BWVX>_H\=?JöKXHYVXGI>�BRSms & O�l9s B�=�KZ�Ï>�=+J´KX;3H #M$'& �Ï>NMW@i�WMWJLKaMWPRH�=+S�KX;3H�>{KaM[KX=?BRJ3>NC�BRE3d+@
>_H�KTKX;3H ±<± ì M[K_K_HFJDEvM[K_BWVX>TBRJ�KX;3HF=?V $ ì >aò ±m± ì ><>{E3Ch;�K_;vM[K�¬®³² ×}¡ÉÛR�W�3l

:<;3H�MWEiKXB CFBWV{VXHFd�M[K_=+BRJ ewMWG�bvd+=?K_E3@3H�bvd?BWKX>tPRHFJ3HYVaM[KXHF@�yk��KX;3H�@vMW=+d?��C�V_BRJ e?~rBWyÁ�½6�Balc�q�Rlõ@c�
b3VXB.�i=?@3HTKX;3=?>A=?J3SUBWVXGfM[KX=?BRJ7�LOT=?K_;3BREiKAKX;3H<>_CZMWd?=+J3P�KXB¤¬®il :m;3H�VXHT=+>AM�Kw� bcHTBRScbvd?BWK�=?J ÕL½v¿ Ë"Õ
KX;vM[K�@3=?VXH�C�KXd?�5>{;3B1OT>�¬®Á�%bvd+BWK_K_HF@ÂMW>�´��`Ot=�KX;ÁM�]ig3HF@ ÒRe�M"g3=+>zVaMWJ3PRH�BRS � �!´ �µ¬®¶�
�.×i�!´f�Xl�:m;3HNG\BR>{K<@3=?VXHFCYKtOmMZ��KXB\BWy3KaMW=?J�KX;3=?>T=?>F|

;x|�� Ýi· ÙLØ »7¹ u � ÐÂ×¤E ;rN�3 � Ê Ù ºDÕ�Ë®� 2 Ê è Ò[Ýv¹"ÕkÕ�ÒF»^·J��� Ò~Ò~ÒFÒj�_P1DFÒj��·%·�¸qN~N�¸60j0 � Ê Ø ºiÝ
��¹ å x
Õk½3¿ Ë[Õ u�;¤Ê Õ îR½3·J���h¹ Ù »3½�� Ê îL½3¿ Ë[Õ�� ß)è Ýµé Ê ¸R½3¿iË"Õ}� ß)è�ðWÊ

»3º3¿RÕ�Òk¹1º ê �LÑ Ê Ë1º Õ è ÒW¿k·J��� k�º õ¯�±uM=�3�EÛ;rN�3 �Rx
p J Ýi· ÙRØ »7¹ �qK_;3H�b�M[VaMWGIHYKXH�VX> è Ò"Ý�¹1ÕkÕ^Ò�»c· " Ø º Ý CZMWJöyjHIE3>_H�@ KXB�VXHFMW@ =+J BRJ3d��´b�M[V{K�BRS
KX;3H��ös yk� KX=+GIH � ¹ å GI=+JkEiKXHF>�>{KaM[V_K_=+J3P S�VXBRG è Ò[Ýv¹"ÕkÕ�ÒF»^· y 6�BalA�7Ûil ~Yl®?{�al # >{bcHFCF=+MWd+d?�
SUBWV�HYgibcH�VX=?GIHFJLKX>�Ot=�KX;�>_;3BWV_K å àãá Ý �j=?KoO6BRE3d+@�yjH�S MW>{KXH�VoK_B�bvd?BWK�MfSUH�O =+J3>rKaMWJ3CFHF>�BRS�MfSUH�O
GI=?JDEiKXH�>\KX;vMWJÂKX;3H}OT;3BRd+H}HYgibcH�VX=+G\HFJkKFl¢:m;3H}b�M[VaMWG\H�KXH�V Ù ºDÕ�Ë®� 2 d+=?GI=?K_>�KX;3H}� ske¾VXHZMW@
KXB BRJ3d��ÂMWEiK_B CFBWV_V_HFd�M[KX=?BRJ3>FlÁp JÁKX;3H Õk½3¿iË"Õ CFMWd+d¾��BRJ3d?�5KX;3H}b�M[VaMWd?d+HFdâe�;vMWJ3@ÁbcBRd�M[VX=gøZM[KX=?BRJ3>
M[VXH�E3>_HF@ �ßC�VXBR>_> eubjBRd�CFBWV{VXHFd�M[K_=+BRJ3><M[VXHoK_VXHZM[K_HF@�MW>mBWVX@3=?JvM[V_�fy�MW>_HFd?=+J3HF><=+J�KX;3H�CFBWV_VXHFd+M[KXBWV��al
� M[VaMWGIHYKXH�VX><=+J Õk½3¿iË"Õ J3BWKTb3VXHY�i=+BRE3>{d?��@3=+>_C�E3>_>_HF@�=?J3CFd+E3@3HW|

F »3º3¿RÕ�Òk¹1º ê �LÑ GfM[²LHF>�>{H�b�M[VaM[KXHfbvd+BWK_>�SUBWV�HZMWCa;Âs ± �	KX;3=+>zGfM[²LH�>�=?KzHFMW>_=+H�VzK_B�>_HFH
Ot;3=?Ch;¢�ß=?SmMWJk���Ns ± ò"bjBRd`;vMW>�b3VXBWyvd?HFGfM[KX=?C�¬®}OT=?KX;3BREiKz;vMZ�i=?J3P}KXB�OxBWV{V_� M[ycBREiK
KX;3H�CFBRd?BWV{e�>{Ch;3H�GIHf�ß=?J�KX;3H�>_HNbvd?BWKX>F�3VXHF@§�oû ì �)�3yvd+E3H9�lO ì �<�al

F Ö�HYbjHFJ3@3=?J3P´BRJöOt;3=?Ch; BRSRß)è Ýµé BWVYß)è�ð�=?>�d�M[V_PRH�VZ�9�LBRE GfM.��OmMWJLK�K_B�E3>_H ¿ ÙWð Ø q
¹ ëWÙ ½3·%� 2 �ß@3H�S MWE3d?K�=+>�K_BfGfM[²LH�MIbjBWV{K_VaMW=?KTbjBR>{K_>_C�VX=�b3Ko]vd+H"�al�:A� bv=?CZMWd+d��L� ¸R½v¿ Ë"Õ}�1/

�W�



@3B HF>_J7��Kzd+BDBW² PRBDB @ =?J bjBWV_K{VaMW=?KZl � BRE CZMWJ5MWd�OmM.� >NbvEiK îR½3¿iË"Õ Í ß)è Ýµé �qMWJ3@ KX;3H
BREiK_bvEiKt]vd?HNOT=+d+d7>rb�MWJ ÎN��b�MWPRHWl

:m;3HNGfM[b3bv=?J3PzyjH�KwOxHFH�J�s ± ò"bjBRdjBRJ�KX;3Hobvd+BWK_>TMWJ3@ ±m± ì M[KxKX;3H�>{KaM[K_=+BRJ3>mCZMWJ�yjHo]vPREiVXHF@
BREiK�S�V_BRG KX;3Ha� Ñ � Ü}» >_HFC�KX=?BRJ�=+J�KX;3H�KXBWbieud+H��LHFd $'#MN ]vd+H[lm:<;3=?>tGfMZ��@3=gÀcH�VoS�VXBRG >{KaM[KX=?BRJ
KXBz>{KXM[KX=+BRJ7�k@3H�bjH�J3@3=+J3P�BRJIKX;3HtKw� bcHtBRSjVXH�CFBWVX@3H�VmE3>_H�@7l�:m;3H �a¹ Ù »3½�� bvd?BWKX>6@3BzJ3BWK�@3B�KX;3H
VXH��LHYVX>_HYeun)n : y�MWCa²fK_B�d+MWP�>rb�MWCFHoKXB�CFMWd+CFE3d+M[KXH1¬®i�iyvEiKmVaM[KX;3H�V<GfM[²LH�E3>{HNBRS�KX;3Hob3VXBWbjHYV_Kw�
KX;vM[K)KX;3H�=+JLKXHFPWVaMWdiBRSvMoSUE3J3C�K_=+BRJ��%KX;3H6VXHFMWd S�VXH
!Le�>{b�MWC�HTMWEiK_B CFBWV_V_HFd�M[KX=?BRJ�y�MWJ3@ib�MW>_>Y�9B.�LH�V MWd+d
¼ =?>tH
!DEvMWd�K_B�KX;3H��WMWd?E3H�BRSq=�KX>mK_VaMWJ3>_SUBWVXG M[K<KX;3HNBWV_=+PR=+J �%KX;3H�d�MWP[eu>{b�MWCFH�MWEiK_B CFBWV_V_HFd�M[KX=?BRJ
bjHFM[²^�al pwKt>_E3G\>mK_;3H Ý · Ù ¿ B1�LH�VtMWd+d7S�V_H
! E3HFJ3CY�}bjBR=?JkK_><KXB�M[b3b3VXBZg3=?GfM[KXHoKX;3H�=?JkK_HFPWVaMWd7B.�LH�V
MWd+d ¼ l

?�?Gy å ê Ò"ÕkíDí
å ê Ò1ÕDíkí �%V_E3J M[K�K_;3H d+=?JDE g b3VXBRG�b3K}BREiKX>{=+@3H PRd?=+>_;c�IM[b3bvd+=?HF>�K_;3H �1euyv=�K}�[MWJ $ d+H�Ca²

CFBWV_V_HFC�KX=?BRJ�KXB�KX;3HN�ös�=+J eubvd+MWCFHWl%LoJ3d+=?²LH�BWKX;3HYVTb3VXBRPWVXMWGI>m=+J�K_;3HN>_H�C�KX=+BRJ�KX;vM[Km��MWP\@vM[KaMi�
å ê Ò1ÕDíkí MWC�K_EvMWd+d?��Ca;vMWJ3PRHF>xKX;3Ht� =+>_=�yv=+d+=�Kw�\@vM[KaMilqp S�SUBWVx>_BRG\HtVXHZMW>_BRJ�=�K6S MW=+d?>6=+JIK_;3HoGI=+@3@3d?H
BRS	M�VXE3J7�3@3BRJ7�õK	~rE3>{KxVXHF>{KXM[V_Km=?KxBRJIK_;3Ho>XMWGIH��%b�M[V{KX=�MWd?d?�DeuCFBWV_VXH�C�KXHF@c� �öscl3:m;3HoCa;3BR=+CFH�>mM[VXH
KXB�VXHFGfM[²LH�K_;3H��ösfBWVmKXBzVXH��LH�V_KmKXB�Mzb3VXH�� =+BRE3>_d��f>XMZ�LHF@�b3V_=+>{KX=?J3HNC�BWbD�fBRS�KX;3H��ösf� =�M ë ½
qRÝ Ð°×§EÛ;rN�3 Ð°×§E ;rN�3p�>� £ ¢i�al & B.O¢KX;vM[K å ê Ò"ÕkíDí =+>x@3BRJ3H�BREiKX>_=?@3HoPRd+=+>{;7�DKX;3H�Ca;vMWJ3CFHF>mBRS
HFJ3CFBRE3JLKXH�V_=+J3P�MIb3VXBWyvd?HFG§@3EiVX=+J3P�VXE3J3J3=+J3P�=+>�d+B.O H�J3BRE3PR; =?KF�Ï>�b3VXBWy�M[yvd���J3BWK�O6BWV_KX;�KX;3H
KX=?GIH.ò[H�ÀcBWV_KmKXB\>XMZ�LHNM�b3VX=?>{KX=+J3HNCFBWbk�}BRS	KX;3H��ös�b3V_=+BWVtK_B�VXE3J3J3=?J3P å ê Ò1ÕDíkí l

:<;3HN>{�iJLKaM"g�=+>�|
å ê Ò"Õkíkí ³ q © ¬®B½�¾À¿[µ¢³ q ¥�Á  4àãákµ Ð°×§E ;rN�3

üoH�VXH[� K_;3HIBWb3KX=+BRJvMWd`b�M[VaMWGIH�K_H�VX> q © " q ¥ b3VXB1� =+@3HIKX;3HfG\HZMWJ3>�KXB���MWP�@vM[KaM�SUBWVzOT;3=+Ca;
KX;3H�b3VXB C�HF>_>�BRSTCFBRG�bvEiKX=+J3P�KX;3H��1euyv=�K��WMWJ $ d+HFCX²5CFBWV{VXHFC�KX=?BRJ O6BRE3d+@ d+=?²LH�d?� ycH�>{E3>{bjHFCYKZ|
@3HFS MWE3d�KX>zM[VXHÂ¬®!½�¾À¿�� ×}¡Ï×i�IMWJ3@ Á  4àâá�� ×}¡+���%yjHFd?B1O K_;3H�OxHF=?PR;kK�CFEiK{euB>ÀÁE3>_H�@ SUBWV�GIBR>rK
BWKX;3H�V�VXHZMW>_BRJ3>Y�XlA:m;3HF>_H�b�M[VXMWGIH�KXH�V_>�CFBRJLK_VXBRdCz
57;~ÕA¾-3�5µ?�E�¾1}�}N=+J3@3=?� =+@3EvMWd�=+JLKXHFPWVaM[K_=+BRJ3>�=?JfMWJ
MWEiKXBDCFBWV_VXHFd+M[KX=+BRJ ±m± ì �us ± ò"b�M[VaMWd?d+HFdâe�;vMWJ3@�bjBRd%�Xlq�oJk��=?JkKXH�PWVaM[KX=+BRJ�SUBWV�M�y�MW>{HFd+=?J3H�s ± ò"bjBRd
=+J�Ot;3=?Ch;�M�57;~ÕA¾-3�573�PNMWEiK_B CFBWV_V_HFd�M[KX=?BRJ ±m± ì b�M[V_KX=?CF=?b�M[K_HF>t=?>t=+J�KXEiVXJ{5<;>ÕA¾13�5�3HP"l��oJL�}>_E3Ca;
57;~ÕA¾13�573HP��i=+>{=?yv=+d?=?Kw��;vMW>�=�K�OxHF=?PR;kK�>_H�KzJ3H�PLM[KX=?�LH�=+J KX;3H��ösc�9OT;3=+Ca; Ot=?d+d SUBRd+d?B1O =?JkKXB�KX;3H
nqpr:tsö]vd?HWl � BRE GI=+PR;LK�ycHfM[yvd+H�KXB�E3>_Hf=?J3>_=+PR;LKX>�PLMW=?J3HF@ KX;iVXBRE3PR; bvd?BWKX>�S�VXBRG �7ÛilÏ@7l�?�KXB
MW@"~rE3>{K1¬r!½�¾À¿�=+S�J3H�CFHF>_>XM[V{�Ll

ÚcÅ C b�ÞwÎ�c
è Ò"¸ è ê ¹ �%VXE3J�M[K)KX;3Hxd+=?JDE g�b3VXBRG�b3K)BREiKX>_=?@3H<PRd?=+>_;c�9M[b3bvd?=+HF>`M�bjBR>rK{e�CFBWV{VXHFd�M[K_=+BRJ�CFBWV_VXH�CYe

KX=?BRJ\SUBWV�K_;3HTbv;vMW>_HYeu>_d+BWbcH�H�V_V_BWVxMWC�VXBR>{>AKX;3H<y�MWJ3@\VXHF>_E3d�KX=+J3P�S�VXBRG K_;3HtS�VaMWC�K_=+BRJvMWd3yv=?K{eu>_;3=+S�KF�
OT;3=+Ca; =+>�GIBR>{K�J3BWK_=+CFHZM[yvd?H�J3HFM[V�KX=?GIHF>�BRSCøFHYVXB}@3HFd+M.�keuVaM[K_HWl�üoH�VXHW�7KX;3H�>_d+B.Otd���Ca;vMWJ3PR=+J3P
VXHF>{=+@3EvMWdv@3HFd�MZ��H�V_VXBWVF�kCFMWE3>_HF@\yk�zKX;3H<@3=gÀjHYVXHFJ3CFH<yjH�KwOxHFH�J\KX;3H��ß@3=+>_C�BRJkKX=?JDE3BRE3>%! EvMWJLKX=�ø�HF@c�
=+JLKXHFPWVXMWd�e�d+MWP�@3HFd�MZ��yk�zOt;3=?Ch;�KX;3H6KwOxB�yv=?K{eu>{K_VXHFMWGI>)CZMWJzyjH<MW@"~rE3>{KXH�@�OT=?KX;zVXHF>rbjHFC�K`KXBoHZMWCa;
BWKX;3H�V�MWJ3@ KX;3H�MWC�KXEvMWdACFBRJLKX=+JkE3BRE3>�Ã	� å �oPRHFBRGIH�K_V_=+CIGIBD@3HFd¾�qV_HF>_E3d?K_>�=?J KX;3HIbv;vMW>_H�>_d+BWbcH
MWC�VXBR>{>�KX;3H�y�MWJ3@ bv=��LBWKX=+J3P�M[yjBREiK�K_;3H\CFHFJLK_VaMWdAS�VXH
!DE3HFJ3C�� bcBR=+JLKZlf:m;3=+>�C�BRE3d+@ M~ÀcHFC�KzHF> e

�RÔ



KX=?GfM[KX=+BRJ BRS<@3HFd+M.� >�=?J S�VX=?J3PRHYeu]3K{KX=+J3PöMWJ3@ÁC�V_HZM[KXH�>XMZOTKXBDBWKX;L� bvd+BWKX>�BRSm�LHFC�KXBWV{e�M.�LHYVaMWPRHF@
MWG\b9� å �al �o>}d?BRJ3PÂMW>�KX;3Hö�LHFCYKXBWV{ewMZ�LH�VaMWPR=?J3P KaM[²LH�>�bvd+MWCFH B.�LH�V�M VaMWJ3PRHöBRS�S�VXH
! E3H�J3C��
bjBR=?JkK_>�>{� GIGIH�K{VX=+CfM[ycBREiK�KX;3H�CFHFJLKXH�VZ��K_;3H�bv;vMW>{HL� å ��bvd?BWK�>_;3BRE3d+@5VXHFGfMW=?J d?HF>_>�M~ÀjH�C�KXHF@
>_=?J3CFHtKX;3Htbv=��LBWKX=+J3P�KaM[²LHF>�bvd+MWCFH�M[ycBREiK�KX;3HtCFHFJLK_VaMWdcS�V_H
! E3HFJ3CY�\bjBR=?JkKFl)üoB1OxHY�LH�VZ� SUBWV6B1�LH�Vre
>XMWG\bvd?HF@´@vM[KaMi�jKX;3Hzbv=?�LBWKX=?J3P�M[b3bjHZM[VX>�KXBfKaM[²LHzbvd�MWC�H�� ÿ �¾�®Ä®Å[�<=+JLKXBfKX;3Hzy�MWJ3@7�	OT;3H�VXHaÄ®Å
=+>6K_;3HoB1�LH�V_>XMWG\bvd+=?J3PzS MWC�KXBWVZl n)=?PREiVXHo�z>_;3B.Ot>xyjH�SUBWVXH.òWMWS�KXH�V<MWG�b9� å �qbvd+BWK_>xSUBWV<M�>_Eiyv>_H�K<BRS
& ×R�W�ö� l

n)=+PREiV_H��3|`MWG\b9� å �`bvd+BWKX>myjH�SUBWVXH��ßd?HFS�K���MWJ3@�MWS�KXH�Vz�%VX=?PR;kK�� è Ò[¸ è ê ¹ �ßS�VXBRG & ×R�W�ö�k�al

?�y n�BWVm>XMWSUH�Kw�j�õ>m>XM[²LHW�3=?KmG\=+PR;LKxyjHob3VXE3@3HFJLKTK_B�GIM[²LH�M�CFBWbk�fBRS��LBREiV<� s�M[KmKX;3=+>6bcBR=+JLK
�%� =�M ë ½ÈqRÝ Ð°×§EÛ;rN�3`Ð°×§EÛ;rN�3 0 �Xl è Ò"¸ è ê ¹ ;vMW>AycHFHFJ\KXH�>{KXHF@IVXH�d�M[KX=��LHFd?�zKX;3BWV_BRE3PR;3d?�L�RyvEiK
KX;3H�V_HfM[VXH\>{BRGIH�² =+J3@3>�BRS�HYgibcH�VX=+G\HFJkK_>�=?KN;vMW>_J7��K�>_HFH�J7l�û	=?²LH å ê Ò1ÕDíkí �	KX;3=+>N=+>�KX;3H�² =+J3@
BRS b3VXBRPWVaMWG KX;vM[K�OxBRE3d?@�J3BWK�V_HFCFB.�LH�V�OxHFd+d�S�VXBRG®>{KXBWb3bv=?J3P�b�M[V_KreuOmMZ��KX;iVXBRE3PR;7l�pwKZ�Ï>�MWd?>_B
=+G�bjBWV_KaMWJLKqKXBoVXH�GIHFGzyjH�V)K_B�V_E3J è Ò[¸ è ê ¹ BRJ3d?��BRJ3CFHxbjH�V`�ös �WKX;3HmGIB @3=�]vCZM[KX=?BRJ3>q=?K GfM[²LH�>
=+J\>_E3CFCFHF>{>_=?�LHtV_E3J3>�OxBRE3d+@�yjHTCFE3G�E3d�M[KX=��LH�y KX;3HT]3VX>rK�KX=?GIHx]ig3HF>`KX;3Htn ± sc�kMN>_H�CFBRJ3@IVXE3J
OxBRE3d?@�MW@3@}y�MWCX²}=?J}KX;3HNn ± s�H�V_VXBWVTOt=�KX;�K_;3H�BWb3bjBR>{=?KXHN>_=+PRJ7��M�KX;3=�VX@�V_E3J�OxBRE3d+@�@3BREiyvd?H
KX;vM[KZ�W3�5�6H8

�Wá



?�?9y :m;3H�>r�iJLKaM"gNSUBWV è Ò[¸ è ê ¹ =+>9>{K_VaMW=?PR;kKXSUBWV{OmM[VX@7�"OT=?K_;�MT>{d+=+PR;LKqC�BRG\bvd+=?CZM[KX=+BRJ��ßC�EiV_VXHFJLKXd?���
=+J�KX;3HNSUBWV_GfM[K_KX=?J3P�BRS	KX;3H��ös�JvMWGIH[|

è Ò"¸ è ê ¹ lÉò-Ð°×§EÛ;rN�3
:m;3H z ¼,+ }5=?>�C�EiV_VXHFJLKXd?�ÀV_H
! E3=�VXHF@7��MWJ3@ KX;3H�VXH�>_;3BRE3d?@ ycH�J3B K_VXMW=+d+=?J3Prz + } M[KfKX;3H�HFJ3@
BRSAK_;3H��ös�JvMWGIH��¾MW>oOxBRE3d+@´B C�CFEiV�>_;3BRE3d+@´�LBREöE3>_H�KaM[yieuCFBRG\bvd+HYKX=+BRJ�;vMWd+S+e¾OmMZ��KX;iVXBRE3PR;
Ð°×§E ;rN�31�al`û9=�²LH è Ò[¸Rº ¶kÌ6¼wÍ " ½3¿Lî è ¿LÍ�¼wÍ � è Ò[¸ è ê ¹ CFEiV_VXHFJLKXd��\VXH
!DE3=?VXH�>AKX;3H)~rBWyv>�KXB�ycHtBRJ
@3=+>r²j�v>_=+J3C�H�=?K<]vJ3@3>TK_;3H�;_o¤Õ½?ADFÕ�?�GIB @3HFdjbcBRd?� ><]vd?HF><K_;3H�VXHWl

?�?�?Wy p St�LBREÁ;vM.�LH�>XM.�LH�@ÁKX;3H�b3V_HYe�CFBWV{VXHFC�KXH�@À� sc� �LBREÁCFMWJÂE3>_H »jË"¶^ÒW·A¼�Í K_B CFBRG\b�M[V_H
KX;3H�yjHFSUBWVXHZòWMWS�KXH�Vtbv;vMW>{HzMWC�VXBR>_><KX;3H�y�MWJ3@�=+J�MWJ3=?GfM[KX=?BRJ3>Fl`:<;3H�>{�iJLKaM"g �%OT=?KX;3BREiKT@3HFH�bcH�V
HYg bvd�MWJvM[KX=?BRJc�6=?>F|

Ù *8� Ý · ÙLØkØiÙ Õ Ù u � ÐÂ×¤E ;rN�3 � ÊÇÆËEG5OÈ¤ÊyÆÙEG5ÊÉ Ê è Ò[Ýv¹"ÕkÕ�ÒF»^·J��� Ò~Ò~ÒFÒj�_P1DFÒj��·%·�¸qN~N�¸60j0 � Ê
Ø º Ý��
¹ å x

»7Ë"¶�ÒR· u Ù Ê � 0Hû1Ê¼Ð o�DF=AÊ �w½kÊ Ù ¹�� Ê Ìi·3Ò"ÍLÊDÕ���0`¼ å Ê Ì Ù Ò"Õ�� K 0 Ê ½3¿iË"Õi¿3Ò ð ·%�LÑ+x
üoH�VXH[��ÆÙE§5OÈÓ"ËÆÙEG5ÊÉ�M[VXHNK_;3Hz=+J3@3HYg�JDE3GzyjHYVX>�SUBWV�KX;3H�KwOxB\>{KaM[KX=?BRJ3>��½3H8¿¾18657×i�ÏÛ\BWVz�R�É��SUBWV
KX;3HTM~ÀjHFCYKXHF@\y�MW>_H�d+=+J3H�>�=+J�]vPREiVXH<� �al :<;3HmKX=?GIHYeuVXMWJ3PRH<=?>AG\BR>{K4! E3=?Ca² d?��>{bcHFCF=�]vHF@IOt=�KX;�KX;3H
è Ò[Ýv¹"ÕkÕ�ÒF»^· MWJ3@ Ø ºiÝ b�M[VXMWGIH�KXH�V_>�� ¹ å =+J�E3J3=?KX>mBRS	GI=+JkEiKXHF>Cy 6�Bal3�7Ûil ~Yl�?_�Xl »jË"¶^ÒW·A¼�Í OT=+d+d
BWbjH�J MIbvPWbvd+BWKoOT=+@3PRH�KF��MWJ3@ >_;3B.O KX;3Hzbv;vMW>_H�MWC�VXBR>_>oKX;3Hzy�MWJ3@´SUBWV�HZMWCa; =+JLKXHFPWVXM[KX=+BRJ�BRS
KX;3HT>_HFd+H�C�KXHF@f>_Eiy3y�MWJ3@�ò"bcBRd�M[VX=gøZM[KX=?BRJ7�D>{bcHFCF=�]vHF@fyD��KX;3HT>_Eiy3y�MWJ3@K" bjBRd�=+J3@3=+C�HF>Fl � BRE�CZMWJ
CFd?=+CX²�BRJ�KX;3H Ø Ë ð · yvEiK_KXBRJ�OT;3HFJ�KX;3H�MWJ3=+GfM[KX=?BRJ�=+>oB.�LH�VZlo� >{Eiyv>_H
! E3H�JkK�VXE3J�Ot=?d+d�BWbcHFJ
MWJ3BWKX;3H�VfbvPWbvd?BWK\OT=+@3PRH�KF�6Ot;3H�K_;3H�Vf�LBRE7�õ�LH�@3=+>_GI=?>_>_HF@ÂK_;3H�b3VXH��i=?BRE3>IBRJ3H}OT=?KX; Ø Ë ð · BWV
J3BWKZlA:<;3H Ì Ù Ò"Õ b�M[VaMWG\H�KXH�VmCFBRJLK_VXBRd?>x;3B1O ! E3=+CX² d?�\K_;3HNMWJ3=?GfM[KX=?BRJ euVXHFS�V_HF>_;�B CFC�EiVX>
�vd�M[VXPRHYV
JkE3G�ycH�VX>Td+HZMW@}K_B\>_d?B1OxHYV�MWJ3=?GfM[KX=+BRJ3>�l

ÞXÅ C bde�a �}Å�ï
è Ò"¸Rº ¶kÌx¼�Í CFBWV_VXH�C�KX>��WMWd?E3HF>�SUBWV�K_;3H�L $l´ CFB BWV_@3=+JvM[KXHF>�=?J KX;3H��ösÂKXB yjH�CFBRJ3>_=?>re

KXHFJLKIOT=?KX; KX;3Hm; o¤Õ½?ADFÕ�?�G\B @3HFdmE3>_HF@Q@3EiVX=?J3P CFBWV_VXH�d�M[KX=?BRJ7lQ:�B @3B KX;3=?>F�x=?K\E3>_HF>�L $l´
bjBRd��iJ3BRGI=+MWd+>mOTV_=?K_KXH�J}KXB\KX;3HNbjBRd?� >T]vd?HF>�=+J�M�OmM.�}CFBRG\b�M[VaM[yvd?HNKXB�KX;3H�@3HFd+M.�}MWJ3@�bv;vMW>_H
GIBD@3HFd9bcBRd?�iJ3BRG\=�MWd+>�l�:m;3HF>_H L $l´ B.�LH�V_O<VX=?K_H�KX;3HzHYg3=?>{KX=?J3P�BRJ3H�>F�7>_BfKX;3H�VXH[�Ï>�J3B�@vMWJ3PRH�V
KXB�G�E3d�KX=?bvd?HoVXE3J3>Fl6:m;3=+>T=+>mVXE3J�=?J}PRd+=?>_;7|

è Ò"¸Rº ¶kÌ u � Ð°×§EÛ;rN�3 �Rx
û	=?²LH è Ò[¸ è ê ¹ " ½3¿Rî è ¿LÍ�¼�Í � è Ò"¸Rº ¶kÌx¼�Í CFEiV_V_HFJkK_d?�IVXH�! E3=?V_HF>xKX;3HA~rBWyv>xKXB�yjH�BRJ�@3=+>{²c� >_=?J3CFH
KX;vM[KT=+>mOt;3HYVXHNKX;3H�bjBRd��i>m]vd+HF>Td+=?�LH[l

�Wã



ï	Å�³���h('_¦)ï	Å?ï�µ
½v¿Rî è ¿RÍ6¼�Í ��MWPR>mK_=+GIH�VaMWJ3PRH�><OT;3H�VXH�KX;3H�;\o§Õ�?ADFÕ�?�CFBWV_VXH�d�M[KXBWVmGIBD@3HFd+>xd?HZMW@�KXB�² J3B1OTJ

b3VXBWyvd?HFGI>�SUBWV\KX;3H�BREiK_bvEiK\@vM[KXMil ì EiV_VXHFJLKXd�� �%CFBWV_VXHFd+M[KX=+J3Pö=+J d+B CFMWd6�WMWd?=+@3=?Kw���a�`K_;3H}BRJ3d?�
M[b3bvd+=?CZM[yvd+H�>_=?KXEvM[K_=+BRJ�=?>TOT;3HFJ�MWJm;)o§Õ½?AD~Õ½?c@3HFd+M.�keuVaM[K_H�BRJ�M�y�MW>_H�d+=+J3H�=+>tC�d+BR>_H�H�J3BRE3PR;�KXB
øFH�V_B�KX;vM[KxKX;3H�bv;vMW>_HYeuCZMWd7KXBRJ3HF><M[KmKX;3HoKwOxB�>rKaM[KX=+BRJ3>mCFBWV{VXHFd�M[K_H�OT=?K_;�HZMWCa;�BWKX;3H�VZ�3CZMWE3>{=+J3P
y3VX=?HFS�>{bv=�²LHF><=+J�KX;3H�y�MWJ3@ib�MW>{>tCFBWV_V_HF>{bjBRJ3@3=?J3P�KXB�S�VXH
!DE3HFJ3C���bjBR=?JkK_><OT;3H�VXH�KX;3Hobv;vMW>_HYeuCZMWd
KXBRJ3HF>)d?=+HWl�:<;3=?>qBRJ3d?�NJ3HFHF@3>)KXBTyjH�VXE3JzSUBWVq>{KaM[KX=?BRJ3>�KX;vM[Kq;vMZ�LH�bv;vMW>_Hhe�CZMWdiBRJ7�"Ot;3=?Ch;�CZMWJ�ycH
Ca;3HFCX²LHF@ S�VXBRG®bvd+BWK_>�BRS`KX;3H�MWEiKXB CFBWV{VXHFd�M[K_=+BRJ�VXHZMWd��ÊÌ��al�p SAKX;3H�HYgibcH�VX=?GIHFJLKN=?>_J7�õK�>{bcHFC�K_VXMWd
d+=?J3HW�x�LBREÀGfMZ�ÁJ3BWKf;vMZ�LH�HFJ3BRE3PR;ÀVXH�>_BRd+EiKX=?BRJÂKXB KXHFd?dTSUBWVI>_EiVXH>��KX;3HYVXH�GfMZ� ycH�;3=+PR;3H�Vre
d�MWP�CFBWV_VXH�d�M[KX=?BRJ3>TS�VXBRG
KX;3H�CFd?B CX²Deu>_HZM[VXCa;3=+J3P´� bvd+BWKX>m>_;3BRE3d?@}yjHN=+J�K_;3H��LHFd?d+B.O HYgibcH�VX=?GIHFJLK
SUBRd+@3HYV��al

:<;3HN]3VX>{Ko>_Eiyie¾b�M[VaMWPWVaM[bv;�@3=+>{CFE3>_>_HF> ½3¿LîkÝ · ë Ë ð ¼�Í �jOT;3=+Ca;�CZMWJ�ycH�E3>_HF@�KXB\PRH�KoMISUHFH�d
SUBWV)OT;3H�VXHm>_E3Ca;�G\B @3HFdâeuy�MW>_HF@z��MWPRPLM[yvd?HxH��LHFJLKX>)GfMZ��d+=?HMy KX;3=?>)=+>)S MW>{K)ycHFCZMWE3>_Hm=?Kq@3B HF>_J7��K
VXHZMW@�KX;3H<� szKXB�>_HFHmOt;vM[KA@vM[KaM�MWC�KXEvMWd+d��zHYgi=+>{KX>�l :<;3H<>_HFCFBRJ3@\>_Eiyieub�M[VaMWPWVXM[bv;IPR=?�LHF> >_BRG\H
y�MW>_=?CxSUE3J3C�KX=+BRJ3>q�LBREzCFMWJzE3>_H6KXB�=?Jk�LHF>rKX=+PLM[KXHAKX;3H�KX=?GIHYeuVXMWJ3PRH�SUBRE3J3@�yD� ½v¿RîDÝ · ë Ë ð ¼�Í l�:m;3H
KX;3=�VX@�>_Eiyie¾b�M[VaMWPWVaM[bv;�@3=?>_CFE3>_>_H�>���MWPRPR=+J3P�K_;3HN�ös�SUBWVTVXHZMWd7Ot=�KX; ½v¿Rî è ¿RÍ6¼�Í l

? y �o>�Mf]3VX>{K�>{KXH�b��7�LBRE´CZMWJöV_E3J ½3¿LîkÝ · ë Ë ð ¼�Í KXB�PRH�K�MWJ´HZMW>_=?H�V{euK_B[euVXHZMW@ö>_E3GIGfM[V{��BRS
KX=?GIHYeuVXMWJ3PRHF><K_;vM[K�z{>_;3BRE3d?@�}I;vMZ�LH�H��LHFJLKX><KXB���MWP3l6æ�J3CFH�y�MWCX²}=?J}PRd+=?>_;�MWS�KXHYVtCFBRG�bvd+H�KX=?J3P
å ê Ò1ÕDíkí �^VXE3J ½3¿RîDÝ · ë Ë ð ¼�Í SUBWVt>{KaMWJ3@vM[VX@ôÑ�ÍJí�×���MWPRPR=+J3P3|

½v¿RîDÝ · ë Ë ð u � Ð°×§EÛ;rN�3 � Ê � õ~��� k ���1uM=�3�E ;rN�3 �jx
üoH�VXH[��õ~��� k ���1uM=�3�E ;rN�3 OT=+d?d3;3BRd+@�K_;3HT>_E3G\GfM[V_�zBRSjHY�LHFJkK_>�=?K`SUBRE3J3@IKXB���MWP'y MNd?=+>{K`BRS
KX=?GIHYeuVXMWJ3PRHF>AbcH�V�y�MW>_H�d+=+J3H[� >_BWV_K_HF@I=+J�VXBRE3PR;3d?��KX=?GIHYe�BWV_@3H�Vo�ßMWC�KXEvMWdv>_BWV_K�� yk�o~rBWyj�al)prS^KX;3H
HYg bjH�VX=?GIHFJLK<E3>_HF@ ´ y�>{=+J3PRd+H�@3=?>_; �%J3BWKTSUH�@�KX;iVXBRE3PR;�KX;3H�MW@3@3=+J3P�yjBZgc�X�vMWd+>_B�=+J3C�d+E3@3H�KX;3H
b�M[VaMWGIHYKXH�V ¥ ¨ Ù ÝkÝ��LÑ ljp Sq�LBRE�;vMZ�LH�MI>_Eiyv>_H�K�BRS >{KXM[KX=+BRJ3><Ot;3=?Ch;��LBRE�² J3B1O @3=+@�J3BWKo;vMZ�LH
bv;vMW>_HYeuCZMWd<BRJ7�A�LBREÁCFMWJÂMWd+>{B =+J3C�d+E3@3H ð Ë �-� � L � ×§57;�3 � Ê � ×§57;�Î � Ê ¼k¼D¼k¼ S��6OT;3H�VXHô×¤5<;RÏ�M[VXH
KX;3H�KwOxB[eud+H�K{KXH�Vo>{KXM[KX=+BRJ}M[y3y3VXH��i=+M[KX=+BRJ3>tBRS�KX;3H�>{KXM[KX=+BRJ3><Ot=�KX;3BREiKtbv;vMW>_Hhe�CZMWd?>FlT�oJ�HhgiK_VaMWCYK
S�VXBRG BREiK_bvEiKTSUBWV'ü\��×W�k��d?B BW²i>md?=?²LHW|

** From job 505102134 **
Br−Kp
   Rate event #01:  063/04:49:01.000 − 063/04:50:36.000

** From job 505102204 **

** From job 505102346 **
Cm−Ef
   Rate event #01:  063/05:54:12.000 − 063/05:57:00.000
   Rate event #02:  063/05:58:08.000 − 063/06:07:17.000

Jb−Sc
   Rate event #01:  063/05:59:10.000 − 063/05:59:51.500û	=+>{KX=?J3PfÔ | ½v¿RîkÝi· ë Ë ð ¼wÍ BREiK_bvEiK��ßS�V_BRG ü'�6×W�k�k�al

:m;3H�VXH�=+>mMzSUEiV_KX;3HYVTb�M[VaMWG\H�KXH�V�� »�Ò ð ÌDÝ Ù ½ ��K_B�C�BRJkK_V_BRdcKX;3HoHYg KXHFJLKmBRS	��MWPRPR=?J3P�bcH�VËÑ�Í`í�×
H��LHFJLKZlopwKoGI=?PR;kK�ycHzE3>_HFSUE3dqKXBIV_HF@3E3CFH�KX;3=+>�S�V_BRG®=?KX>�@3H�S MWE3d?K�BRS ��SUBWV�HYgibcH�VX=+G\HFJkK_>�Ot=�KX;
d+B.O å àâá Ý lT:m;3Hz>_Eiy3b�M[VaMWPWVXM[bv;�ycHFd+B.O�@3HF>_C�V_=?yjH�>o;3B1O�KXBICa;3HFCX²�OT;3H�KX;3H�VoK_;3H�KX=+G\HYeuVaMWJ3PRH�>

ÛR×



SUBRE3J3@ yk� ½3¿LîkÝ · ë Ë ð ¼�Í M[VXH\M[b3b3VXBWb3VX=�M[K_HWlI:m;3H�VXHfM[V_H�H��LH�J SUEiV_KX;3H�V�CZM[b�M[yv=+d?=?KX=?HF>�K_B���MWP
S�VX=?J3PRHYeuVaM[K_H�;vM[VXG\BRJ3=+CF>��ß>_B�S M[V�BRJ3d?��J3H�HF@3HF@ KwOT=+CFH�SUBWVÓ(Ry43h��MWJ3@�ò[BWV�@3HFd+M.�keuy�MW>_H�@ H��LHFJLK
OT;3H�VXH�KaM[bcHL�ß@3=?>{²^�ueuS�VaMWGIH�;3HZMW@3H�VX>tCFBWV_VXHFd+M[KXH�Ot=�KX;�HZMWCa;�BWKX;3HYV��ßBDCFCFEiV_VX=?J3PISUBWV���² �"�D��² �
y�MW>_HFd?=+J3HF>zE3J3@3HYV�PRd?BWy�MWd�e¾�WMWd?=+@3=?Kw�L��Ot;3=?Ca; E3>{HfCFEiV_VXHFJLKXd�� @3BRJ7�õK�E3>_H"�al ´ H\OxBRJ7�õK�PRB�=+JLKXB
KX;3HF>{Hz;3H�VXH>�j>{HFH�KX;3Hwõ�o�3�Õ�;~5�?ADFE ;~= : N'o�;16�5ÙD�B\Ñ 3�=g;~Òj��ÍÙ;~5�3 k Õ�D±û�=�3RN¤0xPRE3=+@3HzBRJ�K_;3H)(Wp $'#
;3B.O<e¾KXB\OT=?²i=ßl

s =+J3CFH<H��LH�V{��MW@i�WMWJLKaMWPRHm;vMW> =?KX> @3=?>XMW@i�WMWJLKaMWPRHW�RKX;3Hm@3B.OtJ3>{=+@3H<BRSvK_;3H<>rbjHFHF@�PLMW=+J3HF@�yk�
J3BWK)VXHZMW@3=?J3P�K_;3HxSUE3d+di�ösz@vM[KaMo=+>qKX;vM[K ½3¿RîDÝ · ë Ë ð ¼�Í @3H�bjHFJ3@3>`HFJLKX=?V_HFd?�zBRJzKX;3HxbcBRd?�iJ3BRG\=�MWd
GIBD@3HFd+>Fl :m;3HF>_H�M[V_H�CFBRG�bvEiKXHF@Á@3EiV_=+J3P KX;3H�~rBWyieub3V_H�b�M[VaM[KX=?BRJÂ>{KaMWPRH�MWJ3@Âd�MW>rK\B.�LH�V�KX;3H
HFJLKX=?V_H�KX=?GIHYe¾VaMWJ3PRH�>_HFd?HFC�KXH�@ SUBWV�CFBWV_VXH�d�M[KX=?BRJ7l�p S KX;3Ht~rBWy >{K_BWb3bjHF@öHZM[VXd+=?H�VoKX;vMWJ�KX;3=+>��jKX;3H
bjBRd��iJ3BRGI=+MWd�GIB @3HFd?>�OxBRE3d?@ d�MW>{K}d+BRJ3PRH�V}KX;vMWJ @3BÂKX;3H @vM[KaMÂS�V_BRG KX;vM[K�~rBWy�l p S��LBREiV
HYg bjH�VX=?GIHFJLK�;vMW>Nd+BWKX>NBRS	~rBWyv>�KX;vM[KNOxH�VXH\K{VXE3J3CZM[KXHF@ ycHFSUBWVXH\]vJ3=?>_;3=+J3P�BWVNBWKX;3H�V{Ot=?>_HI;vMW@
b�M[V_K�BRSxKX;3HF=�V�=+J3=�KX=�MWd`@3EiVaM[KX=?BRJ5V_HYe�@3BRJ3HW� KX;3HFJ KX;3HYVXH�GfM.�´yjHf>{BRGIHI@3Eibvd+=?CZM[KX=?BRJ =?J KX;3H
½3¿LîkÝi· ë Ë ð ¼wÍ BREiK{bvEiKZl �o>�MWJ HYg3MWG\bvd+HW��=?S�KX;3H ]3VX>rK�~rBWy OmMW>}VXE3J K{V_�i=?J3PÁKX;3H HFJLKX=�VXH
HYg bjH�VX=?GIHFJLKZ�vyvEiKtKX;3HFJ�M�>_HFCFBRJ3@�~rBWy�;vMW@}K_B\yjH�VXHYe�C�BWV_VXHFd+M[KXHF@�B.�LH�VtKX;3H��[J3@�;vMWd+SqBRS9KX;3H
HYg bjH�VX=?GIHFJLKZ�DK_;3HFJ�MWJk�\H��LHFJLKxSUBRE3J3@fyD� ½v¿RîkÝi· ë Ë ð ¼wÍ =?JIKX;3H��[J3@f;vMWd+S7BRSjK_;3H�HYgibcH�VX=?GIHFJLK
OT=+d+dmyjH}d+=+>rKXHF@ÂKwOt=?CFH5�ßBRJ3C�H�=+JÀHZMWCa;ÀBRS�KX;3H�K O6B�~rBWyv>Y�alQprS��LBREÂb3V_H�b�M[VXHF@ÀKX;3H ¿iÒk¹ e¾]vd+H
CFBWV_V_HFC�KXd��L�vK_;3H�VXHNO6BRE3d+@}J3BWK<yjHN>_E3Ca;�@3Eibvd+=?CZM[KX=+BRJ�=+J�KX;3H�@vM[KaM�KX;3HFGI>{HFd?�LHF>�l

?�?±y ½3¿LîkÝ · ë Ë ð ¼�Í BRJ3d?��E3>_HF>6K_;3H�;lo§Õ½?AD~Õ½? GIBD@3HFd3bjBRd��iJ3BRGI=+MWd ]vd+HF>6MW>_>_B C�=�M[KXHF@�Ot=�KX;\HZMWCa;
~rBWy^ò[>{KaM[K_=+BRJ ��=�K�GIM[²LHF>�J3B�M[K_KXH�G\b3K�KXB�Ca;3HFCX²´Ot;3HYKX;3H�V�K_;3H�VXHIM[V_H\MWC�K_EvMWd+d?�´MWJL�´@vM[KaM�=+J
KX;3Hm�ös�C�BWV_VXHF>{bcBRJ3@3=+J3P�KXBoKX;3HxSUE3d+diKX=?GIH�VaMWJ3PRH�>`SUBRE3J3@7l)p Sv�LBRE�OxMWJkKZ�R�LBRE�CZMWJ�MWd?OmMZ��bvd?BWK
KX;3HzKX=?GIHYeuVXMWJ3PRHF>�CFBWV_V_HF>{bjBRJ3@3=?J3P�K_BIKX;3HF>_H�H��LHFJLKX>��ß>XMZ�L�j=?S �LBRE7��VXHzE3J3>_EiVXHzOT;3H�KX;3H�V�>_BRG\H
>{KaM[K_=+BRJ3>�VXHFMWd+d?��@3Bz;vMZ�LH�bv;vMW>_HYe�CFMWdjBRJfBWV6J3BWKZ� BWV6=+S7�LBRE\OxMWJkKxKXB�=+JL�LHF>{KX=?PLM[KXHt]vJ3HYe¾KXE3J3=+J3P
KX;3H »�Ò ð ÌDÝ Ù ½ b�M[VaMWGIH�K_H�V��al`:m;3H�>{KXHYbv>tSUBWV�@3BR=?J3P�KX;3=?>T=?J3CFd+E3@3H[|

»�¹k¹.ºR» u � Ð°×§E ;rN�3 �jx y Ca;3HFCX²�KX;3H�MWJLKXHFJ3JvM�JDE3GzyjHYVX>tSUBWV<�LBREiV�>{KXM[KX=+BRJ3>
; *O� Ýi· ÙLØ »7¹ u � ÐÂ×¤E ;rN�3 � Ê Ñ ÊHÆÙEG5�Ê ó�0�=@EWÊ è Ò"Ýv¹"ÕkÕ^Ò�»^·J��� ÒFÒ~ÒFÒj�_P1D~Ò���·J·}¸qN~N�¸q0�0 � Ê

Ø º Ý�� ý,ÐQÑ åÓÒ±å x
Õk½3¿ Ë[Õ u�;¤Ê Ñ Ê Ñ Ê Ñ Ê Ñ Ê�L � Ê å S4Ê � Ù »i½Z� Ê îL½3¿ Ë[Õ�� å Ê ¸L½3¿iË"Õ�� � x

n�BWV�GIBWV_H�>{� JkKXM"göM[yjBREiK�K_;3HF>_H\PRd?=+>_;öSUE3J3C�KX=?BRJ3>�E3>_HF@ ;3HYVXHW��>{HFH�KX;3H�@3=+>_C�E3>_>_=+BRJ =?J �7Ûil ~Yl
& BWKXH�K_;vM[K��LBRE�@3BRJ7�õKo;vMZ�LH�KXB z Ò ðcë ¿[º Ø · }�KX;3HF>{HzSUE3J3C�KX=+BRJ3>���MW>tKX;3H���M[VXHzMWEiKXBRGfM[K_=+CZMWd?d?�
d+BLMW@3H�@ EibcBRJ >{KaM[V_K_=+J3P�PRd+=?>_; �ß=?Sxd+BRPRPRHF@ =?J5MW>�E3>_H�V ä Ë"½^¹ �al ± VX=+HY�3�L�q=+J Ý · ÙRØ »�¹ �ZÆËEG5R"
ó�0½=@E3�3;3H�VXH�=+JLKXHFPWVaMWdjMWJkKXH�J3JvM"e�JkE3G�ycH�VX><GfM[KXCa;3=+J3PzKX;3H�V_H�KXEiVXJ�BRS »7¹k¹1ºW» �u�1eud+H�K_K_H�Vm>{KaM[KX=?BRJ
M[y3y3VXH�� =�M[KX=?BRJ3>�M[VXH�MWd+>_B�MWd+d?B1O6HF@c�a�jSUE3J3C�K_=+BRJ MW> ¦1² 2LÜ ²-²1¦ " ¨-¦ �WÜDÐ £�² Ü =+J´CFd+MW>_>_=+C���p��xsc�
VXHF>rbjHFC�K_=?�LHFd�� �%K_;3H�]3VX>rK Ñ OxBRE3d?@}yjH�E3>_HF@�SUBWV<b�MW>_>_=?J3PfMWJ�M[V_VXM.��BRS�>rKaM[KX=+BRJ3>���S�V_BRG OT;3=+Ca;
MWd+dqbcBR>_>_=�yvd+H�y�MW>_HFd+=?J3HF>aòWMWEiKXBDCFBWV_VXH�d�M[KX=?BRJ3>�OxBRE3d?@öycH�SUBWVXG\HF@wy KX;3=+>�=+>�E3>_EvMWd?d?��KX;3H�OmM.�
Ý · ÙRØ »7¹ =+>zCFMWd+d+H�@c�al´:<;3H�� CZMWJ ycH�>_=+J3PRd?Hf>{KaM[KX=?BRJ3>zBWV�M��LH�C�KXBWV�BRSm>{KaM[KX=?BRJ3>F�)b�MW>_>_HF@5yk�
MWJLKXHFJ3JvMöJkE3GzyjH�VFl :m;3H è Ò"Ý�¹1ÕDÕ�Ò�»c· " Ø ºiÝ b�M[VaMWGIH�KXHYVX>�CFBRJkK{VXBRd�KX;3HfKX=?GIHYeuVXMWJ3PRHIVXHZMW@
=+J�S�V_BRG KX;3H��ös �^K_;3HF>_HzCZMWJ�yjH�>_H�KoKXBfMISUHYO GI=?JDEiKXH�>tyjHFSUBWV_H�KX;3H�yjH�PR=+J3J3=+J3P�MWJ3@´MISUH�O
GI=?JDEiKXH�>TMWS�K_H�VTK_;3H�H�J3@}BRS9K_;3H ½3¿RîDÝ · ë Ë ð ¼�Í KX=?GIHYe¾VaMWJ3PRH�KXB�=+JL�LHF>{KX=?PLM[KXH��ßE3J3=?K_>TBRS ¹ å M[VXH
GI=?JDEiKXH�>
�P6�BalA��Ûil ~Yl®?{�alÁ:<;3H�C�BRG�yv=?JvM[KX=+BRJ BRStKX;3HF>{H�K O6B =+>�KXBöVXHFMW@À=+J Ø ºiÝ GI=?JDEiKXH�>\BRS

Ûi�



@vM[KaM�SUBRd+d+B.OT=+J3P�KX;3H�K_=+GIHo=?J è Ò[Ýv¹"ÕkÕ�ÒF»^· lAprJ Õk½3¿ Ë[Õ ��K_;3HN� Ñ �õ>TCFBWV{VXHF>{bcBRJ3@}KXB ÙWð Õ3· ðkðvÙ Ê
ê Ù ¹W·D¿iÒ ð · Ê ¹.º êDê ÙWð Ø �3MWJ3@ è Í �%S�VXH
! E3H�J3C��IPWVXBREibj�Xl :<;3HF=�V�ycHF=+J3P Ñ �õ>�@3HFJ3BWKXHTE3>_H�MWd?dv@vM[KaM
�%KX;3H<>_HFd?HFC�KX=?BRJ\OmMW>`@3BRJ3Ht=?J�VXHZMW@3=?J3PNKX;3HT@vM[KaM�=+JLKXBNKX;3Hm�[M[VX=�M[yvd?H<OT=?KX; Ýi· ÙRØ »7¹ lA:m;3HTJ3HYg K
b�M[VaMWGIHYKXH�V6=?> ½�ËL¿ y ;3H�V_H�BRJ3d?��KX;3HtKwOxBNb�M[VaMWd+d?HFd�eu;vMWJ3@3>��ß=+ScJ3BWKxMNCYVXBR>_>re¾bjBRdcHhgibjHYVX=+GIH�JkKZ�
KX;3=?>)CZMWJ�MWd+>_B�ycH Ñ �al îL½3¿ Ë[Õ MWJ3@ ¸R½v¿ Ë"Õ CFBRJLK_VXBRdDK_;3Hxd�MZ�LBREiK)BRSibvd+BWKX>)BRJ�M�b�MWPRH>�L=?Sibvd+BWK_KX=?J3P
GIBWVXHzKX;vMWJ ��BWV��fy�MW>_HFd+=?J3HF>F���LBRE7�Ïd?d�OmMWJLKNKXB�>_Eib3bvd�� M[b3b3V_BWb3VX=�M[KXH�JkE3G�ycH�VX>�;3H�VXHWl�:m;3H
@3HFS MWE3d�K�OxHF=?PR;kKoC�EiK{e�B>À SUBWV�>_E3Ca;´MWG\b9� å �Abvd+BWKX>T=+>�×ilÉ� ��OT;3=+Ca;�>_E}Ô\CFH�=?J�MWd+GIBR>rK�MWd?d	CFMW>_HF>
�ßBWKX;3HYV_Ot=?>_HN�LBRE}CFBRE3d+@�MWd?>_B\=?J3CFd+E3@3HzM Ì3·iÒ[ÍRÊDÕ}��Õ b�M[VXMWGIH�KXH�VFl ± ��@3H�S MWE3d?KZ�^MWd+d9s ± >aò"bjBRd?>
OT=+d+dqycH�C�BRG�yv=?J3HF@´=+JLKXB}M�>_=+J3PRd?Hzbvd+BWK�bjH�V�y�MW>_HFd?=+J3HW�	CFBRd?BWVNC�B @3HF@öSUBRd+d+B.OT=+J3P�KX;3H�>{Ch;3H�GIH
=+J��jÛil ~Yl®?q�¾:qM[yvd+H��k�al

?�?�?9y æoJ3CFH6�LBRE7�õVXHA;vM[b3bD�NOt=�KX;zMWJL� ½3¿RîDÝ · ë Ë ð ¼�Í =+JL�LHF>{KX=?PLM[KX=+BRJ3>��"�LBRE�CZMWJ�V_E3J ½v¿Rî è ¿RÍ6¼�Í
SUBWV�>rKaMWJ3@vM[VX@ôÑ�ÍJí�×���MWPRPR=+J3P3|

½v¿Rî è ¿RÍ u � ÐÂ×¤E ;rN�3 � Ê � õ~��� k ���1uM=�3�E ;rN�3 �jx
üoH�VXH[�Ùõ~��� k ���±u%=�3�E ;rN�3oOt=?d+dq;3BRd?@´KX;3H�d+=?>{K�BRS��öske¾VXB1OT>���MWPRPRHF@7�7Ot=�KX;öHFMWCh;´�i=?>_=?yv=?d+=?Kw�
BRJ�M�>{H�b�M[VaM[KXH�d+=?J3H��ß=+J3CFd?E3@3=+J3P�KX;3Hoy�MW>_HFd?=+J3HW�3=?JkKXH�PWVaM[KX=+BRJ�H�bcB Ca;7�vMWJ3@��WMWd?E3H�BRS�KX;3HlÖ'O��Xl
:m;3H�VXH'Å�cNMWJ º ð Ø Ë BWb3KX=+BRJ7�D=+S�J3HFCFHF>{>XM[V_�´�%yk�I@3H�S MWE3d?KZ� º ð Ø Ë®�kÑ �iKXBzE3J3@3BzKX;3H ½3¿Rî è ¿LÍ ��MWP[e
PR=+J3P3�R=?J3CFd+E3@3H º ð Ø Ë®� 2 =?J�KX;3H6b�M[VaMWGIHYKXH�V)d?=+>{K��Xl):<;3HYVXHmM[VXHmMW@3@3=?K_=+BRJvMWdDb�M[VXMWGIH�KXH�V_>q>_=+G\=+d�M[V
KXB ½v¿RîDÝ · ë Ë ð ¼�Í | ð Ë �-�^� »�Ò ð ÌDÝ Ù ½ �^b�M[VaMWG\H�KXH�VX><SUBWV<��MWPRPR=+J3P�bv;vMW>{HYeuVaM[K_H�;vM[VXGIBRJ3=?CF>F��MWJ3@
b�M[VaMWGIHYKXH�VX>ASUBWV���MWPRPR=+J3P���² �"�D��²i��@3H�d�MZ�\H��LH�JkKX>�SUBWV6PRd+BWy�MWdâeu�[MWd+=?@3=?Kw��CFBWV_VXH�d�M[KX=?BRJ3>Fl)û9=�²LH
è Ò[¸ è ê ¹ " è Ò"¸Rº ¶kÌx¼�Í � ½v¿RîDÝ · ë Ë ð ¼�Í MWJ3@ ½3¿Lî è ¿RÍ�¼wÍ C�EiV_VXHFJLKXd?��VXH
!DE3=?VXHtK_;3H`~rBWyv>�KXB�ycH�BRJ
@3=+>r²j�v>_=+J3C�HNKX;vM[KT=+>mOt;3HYVXHNKX;3H�bjBRd��i>m]vd+HF><d+=��LHWl

ÛL�



ñ�Å_c�Ç.Æ+-�Ö�Æ�)"Ö���h��GÇ�cWÅ�ï
¹"Õ Ù[ðiØ Ù Ý Ø ½v¿ Ë[Õ�¹q¼wÍ GfM[²LHF>)M�>{H�K BRS ì ± Ö�ewM[b3b3VXB.�LHF@zbvd+BWK_>F�WOt;3BR>{HxHYg3=?>{KXHFJ3CFHxB®Ô\CF=�MWd?d?�

bjHYVXGI=?K_>�E3>�;vM.�LH´BREiV�bjBRd+=?C��QBRS�MWEiK_BRGfM[KX=+C�KXM[bjH.ò[@3=?>{²QVXHFd+HFMW>_H M CFBREibvd+H´OxHFH�² >}MWS�K_H�V
@3=+>rK_VX=?yvEiK_=+BRJ BRSNKX;3H�HYg bjH�VX=?GIHFJLK�KXB K_;3H��`phl6prJ BWKX;3H�V�OxBWV_@3>F�tKX;3H�bvd+BWKX>fb3VXB.�i=?@3Hw�Ap >
>_E}Ô\CF=+HFJLK�B1�LHYV_�i=?H�O BRS�K_;3H�CFBWV_VXHFd+M[KX=+BRJÂK_;vM[KIKX;3H��Á@3BRJ7�õKfJ3HFH�@QK_B5MWJvMWd?��ø�H}KX;3HF=�V�@vM[KaM
KX;iVXBRE3PR; ��p��6s´KX;3HFG\>_HFd?�LH�>�ycHFSUBWVXH\KX;3HY�j�õV_H\CFBRJi]v@3HFJLK�KX;vM[K�KX;3H�CFBWV_VXHFd+M[KX=+BRJ´OxHFJLK�BW²[M.�Ll
û	B BW²i=?J3P�S�VXBRG�KX;3H�BWKX;3H�VmbjBR=?JkK<BRS��i=?H�O��DKX;3Hobvd+BWKX>xOT=+d+d^d+H�KmKX;3H'�`pr>x² J3B1O =+S�KX;3H�VXH�OmMW><M
b3VXBWyvd?HFG OT=?KX;3=?J}KX;3H��1euOxHFHY²}bjHYVX=+BD@}yjHFSUBWV_H�KaM[bjH�>aò[@3=+>{² >TycHFCFBRGIHNHFd+=?PR=?yvd+HNSUBWVtVXH�d+HZMW>_HNKXB
PRH�K<y�MWCX²}=?J�KXBRE3Ca;}OT=?KX;�E3>t=?S9KX;3H���KX;3=?Ji²�VXHYe�C�BWV_VXHFd+M[KX=+BRJ�=+>tJ3H�CFHF>_>XM[V{�Ll

?Gy :<;3H�>{� JkKaM"g�SUBWVT>{KaMWJ3@vM[VX@�bvd+BWKX><=+>m>{K{VaMW=+PR;LKXSUBWV_OmM[V_@ �¾MWJ3@�b3VXB1� =+@3HF@}BRJ e�>_C�V_HFHFJ�HZMWCa;
KX=?GIHo�LBRE Ò ðcë ¿Wº Ø · KX;3H�b3VXBRPWVaMWG��Xl ´ =?K_;3=+J}PRd?=+>_;7�vHFJLKXH�VF|

Ò ð^ë ¿[º Ø ·��h¹1Õ ÙWð ØiÙ Ý Ø ½3¿iË"Õ�¹)¼�Í��
¹"Õ ÙWð Ø Ù Ý Ø ½3¿ Ë[Õ�¹ u � Ð°×§EÛ;rN�3 � Ê � ×§57; � Ê � ×§Õ 6 �jx

� BRE�CFMWJ�MWd?>_BzE3>_HoKwOxB�>_BREiVXCFH�>F�3=+JfOT;3=+Ca;�CFMW>_H��LBRE�J3HFHF@�KXB�E3>_Ho@3BREiyvd+HYeM!DE3BWKXHF>��ßH�G\bv=?V{e
=+CFMWd+d?�L�3@3BREiyvd?HYe<!DE3BWKXHF>tMWd+>_B�>_HFHFG KXB�O6BWV_²�=+J}K_;3HN>_=?J3PRd+HYeu>_BREiVXCFH�CZMW>_H�MW>mOxHFd?d%�a|

¹"Õ ÙWð Ø Ù Ý Ø ½3¿ Ë[Õ�¹ u � Ð°×§EÛ;rN�3 � Ê � ×§57; � Ê�Ö~×§Õ 6j3Y×§Õ�6@Î%Ö x
üoH�VXH[��×¤5<;6=?>�KX;3H<�1eud+H�K_K_H�V >{KaM[KX=?BRJ�M[y3y3VXH�� =�M[KX=?BRJ��LBRE�OmMWJkK)K_BoE3>_H<MW>�KX;3H6VXHFSUHYVXHFJ3CFH<>{KaM[KX=?BRJ
=+JfKX;3H�bvd?BWKX>��%y�MW>{HFd+=?J3HF>6Ot=?d+dvyjH)×§57;X�Ø×R�al)nvVXH
!DE3HFJ3C��keuy�MW>_HF@�bvd+BWKX>�>_;3B1O ��e�GI=?JDEiK_H�BRS�@vM[KaM
KaM[²LHFJ�S�V_BRG KX;3H�GI=+@3@3d?HNBRS MWEiKXBRGIM[KX=+CZMWd?d?�ke�>_HFd?HFC�KXH�@}>_CZMWJ3>���×§Õ 6N�%HF=?KX;3HYVoBRJ3H�BWVTK O6B �6OT=+d+d
CFBRJLK_VXBRdmKX;3H�>_HFd+H�C�KX=+BRJÁBRStKX;3HF>_H�>_CZMWJ3>Fl p S�BRJ3H}>_BREiV_CFH}=?>�PR=��LHFJ7��KX;3HFJ KX;3H�]3V_>{K�"®d�MW>rK
>_CZMWJ3>�BRS6KX;vM[K�>{BREiVXCFH\OT=+d?d ycHIE3>_HF@ �%=+S6BRJ3d��öBRJ3H\>_CZMWJ BRS�KX;3H�>_BREiVXCFH\HYg3=?>{KX>F�	KX;3HFJ BRJ3d?�
KX;3H�G\=+@3@3d+H´��e�G\=+JÁ=?JkK_H�V_�[MWdTBRStK_;vM[KI>_=?J3PRd+H}>{CZMWJÀ=+>�E3>_HF@c�alÂp StKwOxB >{BREiVXCFHF>�M[VXH�PR=?�LHFJ7�
KX;3HFJ MÁ��euGI=+JÁ=+JLKXH�V_�[MWdTS�V_BRG KX;3H}]3V_>{K�MWJ3@ÂKX;3H�d+MW>{KI>{CZMWJÀS�VXBRG K_;3H�CFBRGzyv=+J3HF@À>{H�KfBRS
>_CZMWJ3>TBRS9KX;3H�KwOxB�>_BREiVXCFHF>tM[VXH�E3>_HF@7l6:m;3H�VXH�=+>TM�CFBRJ3>_H
!DE3HFJ3CFH�BRS	KX;3=+>mSUBWV<K �Dbv=+CZMWdjbv;vMW>{HYe
VXHFSUHYVXHFJ3CF=?J3P�HYg bjH�V_=+GIHFJLKX>F| =?SjKX;3HoS�VX=+J3PRHheu]vJ3@3H�V1�%>Y�A@3BRJ7�õKxBDCFCFEiV<M[K�K_;3H��LH�V_�\ycHFPR=+J3J3=?J3P�BWV
HFJ3@�BRS	KX;3H�HYg bjH�V_=+GIHFJLKtMWJ3@}�LBRE}>{bcHFCF=?S���M�S�VX=+J3PRHYe¾]vJ3@3H�V\" KX;3H�bv;vMW>_HYeuV_HFSUH�VXHFJ3C�H�>{BREiVXCFH
=+J ¹1Õ Ù[ðiØ Ù Ý Ø ½v¿ Ë"Õ^¹q¼wÍ ���LBRE�Ot=?d+d9J3BWK�PRH�K�bvd+BWKX>oS�VXBRG§MfS�VX=?J3PRHYeu]vJ3@3HYV�>_CZMWJ7lN:m;3H�O6HF=+PR;LK
CFEiK{euB>À´SUBWVTKX;3Hobvd?BWKX>��%BWKX;3H�VmKX;vMWJ�KX;3H�O6HF=+PR;LKTbvd?BWK��`=+><×ilÉÔ l � BRE�CZMWJ}Ca;vMWJ3PRH�KX;3H�O6HF=+PR;LK
CFEiK{euB>À�Ot=�KX;zKX;3H ÌkÕLÊiÝ ·3¹.Ê}�+Õ b�M[VaMWG\H�KXH�VZ�kMWJ3@�CZMWJ�>{²i=�b�KX;3HxOxH�=+PR;LKAbvd?BWK`MWd?KXBRPRH�K_;3H�V Ot=�KX;
²3Ë ¥ ÍkÕ�� 2 l�s =?J3CFH�KX;3HNOxHF=+PR;LKtbvd?BWK�=?>tGfMW@3HNSUBWVtKX;3H�H�JkKX=�VXH�HhgibjHYVX=+GIH�JkKZ�vKX;3H�V_H�=+>TJ3BIJ3HFHF@
KXBIVXH�GfM[²LH�=?K�=+Sq�LBRE�OmMWJLK�KXBIVXHYe¾VXE3J ¹"Õ ÙWð Ø Ù Ý Ø ½3¿ Ë[Õ�¹ �	>XMZ��KXBIK_V{��Mf@3=gÀcH�VXHFJLKoVXHFSUHYVXHFJ3CFH
>{KaM[K_=+BRJ�BWVo@3=ÁÀjH�V_HFJkKoV_HFSUH�VXHFJ3C�H�>{BREiVXCFHL�ß>h�alt:m;3H�OxH�=+PR;LK�bvd+BWKtCZMWJ�BRS�KXHFJ�KaM[²LH�KX;3H�d+BRJ3PRH�>{K
KXB�GfM[²LHW�3>_B�>{²i=�b3bv=+J3PI=�KT=?J}>_Eiyv>{H
! E3HFJLKoVXE3J3>TCFBRE3d+@�>_M.�LH�J3BWKX=+C�HZM[yvd+H�KX=+GIH[l

?�?Gy ¹1Õ ÙWð ØiÙ Ý Ø ½3¿iË"Õ�¹)¼�Í GfM[²LHF><SUBREiVtKw�DbjHF><BRS9bvd?BWKX>F|
Ü ´ HF=?PR;kK s 0�KX=?GIHIbvd+BWK�� bvd+BWK�]vd+HFJvMWG\HW| Ð°×§Õ�D�DF5 qRÌi·3Ò"ÍRÊ Õ6¼u½^¹ �6Ot;3H�V_H�Ð°×§Õ�D9D~56=?>zKX;3H
JvMWGIH�BRS�KX;3H�� sc�	J3BWKN=+J3CFd?E3@3=+J3P}KX;3H z�8qN~0�} �Jy s ;3B1OT>�KX;3H�>{KaM[K_=+BRJÀ�ßMWEiKXB CFBWV{VXHFd�M"e
KX=+BRJc��OxH�=+PR;LK�SUBWV�HZMWCa;Á>rKaM[KX=+BRJ5=?J KX;3H��öscl`:<;3Hfbvd+BWK�CFB.�LH�VX>�KX;3H�Ot;3BRd?H�HYgiKXH�JkK�BRS
KX;3H�HYgibcH�VX=+G\HFJkK}�ßBWV�M[K�d?HZMW>{K�BRS<K_;3H��ösc�qOT;3=+Ca;Á>_;3BRE3d?@ ycH�KX;3H�>XMWGIH1�a�`MWJ3@ HZMWCa;
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=+JLKXHFPWVaM[K_=+BRJ =?>Nbvd+BWK{KXHF@ MW>�M}>_H�b�M[VXM[KXH{z�lã}5�%bvd+BWKNCZMWJ PRHYK�yv=+P �XlfæoJ3d?�´KX;3H�]3VX>rKzSUBREiV
s ± ò"bjBRd	M[VXH�bvd+BWK_KXH�@7|AHF=�KX;3H�Vos ± ×�"��NSUBWV�@3EvMWdâeubjBRd�BWV�s ± ×�y Û�SUBWV�>_=?J3PRd+HoeubjBRdßl

Ü �oEiKXB C�BWV_VXHFd+M[KX=+BRJ MWG�bvd+=?K_E3@3H s 0oS�VXH
!DE3HFJ3C�� bvd?BWK��%bvd?BWK�]vd?HFJvMWGIHL�ß>h�a|PÐ°×§Õ�D9D~5 q Ù ºDÕ�Ë�q� ¼¾½c¹ ��y æoJ3H�bvd+BWKxSUBWVxHFMWCh;fBRSjK_;3Hz��e�GI=?J\=+JLKXH�V{�WMWd?>6S�VXBRG K_;3Hz��BWV<�N>_H�d+HFC�K_HF@�>_CZMWJ3>
�%KX;3H � =+J�KX;3H<]vd?HmJvMWGIHxVXHFSUH�VX> KXB�KX;3HF>_HmKwOxB�>{CZMWJ3>F�LKaM[²i=?J3P�K_;3Hm�[MWd+E3H � BWV å �al`s ;3B1OT>
MWd+d bcBRd+>)BRSvHZMWCa;�>{KaM[KX=?BRJ7�WOt=�KX;�HZMWCa;Is ± =+J�>_H�b�M[VXM[KXHxbvd+BWKX><�%K_;DE3>Mß)è Ý�é�Ù ß)è�ð�=+J3@3=��i=+@3EvMWdbvd+BWKX>h�al :<;3Hm�De�M"g3=?>qVaMWJ3PRHF>`BRS�KX;3H<=+J3@3=��i=?@3EvMWdibvd+BWKX> >_CZMWd?Hm>_H�b�M[VaM[KXH�d?�L�LJ3BWK`J3HFCFHF>_>_M[VX=+d��
PRBR=+J3P�@3B1OTJ}KXB\×il

Ü ± MW>_HFd+=?J3H�MWG\bvd+=�KXE3@3H.ò"bv;vMW>_H s 0TS�VXH�! E3HFJ3C��´bvd+BWK�� bvd+BWK�]vd+HFJvMWG\HL�ß>Y�a|ÓÐ°×§Õ D9DF5 q ë Ý3ËD¹D¹>q� ¼¾½c¹ �¬y æ�J3H<bvd+BWKASUBWV�HZMWCa;IBRS�KX;3H���euGI=+J�=+JLKXH�V{�WMWd?>AS�VXBRG KX;3HN�tBWV6��>{HFd+HFCYKXHF@f>_CZMWJ3>�l
s ;3B1OT>TMWd+dcbcBRd+>xSUBWV<HZMWCa;�y�MW>_H�d+=+J3HoKXBzKX;3HoVXH�SUH�VXHFJ3CFHN>{KaM[KX=?BRJ7� OT=?KX;fKX;3HNs ± >m>_;3B1OTJ�=+J
>_H�b�M[VaM[K_H\bvd+BWKX>�l\�oG\bvd?=?KXE3@3HF>NM[VXH�BRJ KX;3H�ycBWK_KXBRG§BRS6HZMWCa; =?J3@3=?� =+@3EvMWd)bvd+BWKH�9bv;vMW>_HF>
M[VXH�BRJ�KX;3HNK_BWb�l

Ü ± MW>_HFd+=?J3H}MWG�bvd+=?K_E3@3H.ò"bv;vMW>_H s 0NKX=?GIHIbvd+BWK}�%bvd?BWKz]vd+HFJvMWGIH[|ÂÐ°×§Õ D9DF5 q Ù »i½k½DÊ Ù ¹W·`¼u½^¹ �
y s ;3B1OT>IKX;3H}K_;3H�MWG\bQMWJ3@Âbv;vMW>_H�BRJÂy�MW>{HFd+=?J3HF>IKXB KX;3H�VXHFSUH�VXH�J3CFH�>{KaM[KX=?BRJÂSUBWV�M
KX=+G\HYeuVaMWJ3PRH}>{KaM[V_KX=?J3P í�ÛR×WG\=+JÁycHFSUBWVXH�MWJ3@QHFJ3@3=+J3Pmí��R×WGI=+JQMWS�K_H�VIKX;3H�]3VX>rKfBRSoKX;3H
>_CZMWJ3>�E3>_HF@´SUBWV�KX;3HzS�VXH
!DE3HFJ3C��De¾y�MW>_HF@ bvd?BWKX>FlNæoJ3d?��BRJ3HzbjBRd�S�VXBRG KX;3H�]3VX>{K�KwOxB�s ± >
�ßBWVAS�VXBRG ~rE3>rK<s ± ×i�k=?SjBRJ3d?���T>_Eiy3y�MWJ3@c�`M[VXH<bvd+BWK_KXH�@7l # MWCa;I=+JLKXHFPWVXM[KX=+BRJ�=+>Abvd?BWK_KXHF@\MW>
M\>_H�b�M[VXM[KXH°z�lã}3�v�LH�C�KXBWV{e�M.�LH�VXMWPRHF@�B.�LH�VTK_;3H�GI=?@3@3d+H_í�áR×%´
BRS�KX;3H�y�MWJ3@7l��od+d�>_BREiV_CFHF>
=+J KX;vM[K�S MWd+dm=+J KX;3H�K_=+GIHYe¾VaMWJ3PRH�>_;3B.OtJÁM[VXH�bvd?BWK_KXHF@7��MWJ3@ÁCFBRd?BWV{e�C�B @3=+J3PöGfM[V_² >�KX;3H
>_BREiVXCFH�Ch;vMWJ3PRH�>Fl

LoJ3@3H�V�K_;3H�CFEiV_V_HFJkKtb3VX=+JLKXH�V{eu>_H�V_�LHYVo>{�i>rKXHFG =+J}KX;3H�yvE3=+d?@3=+J3P3�v�LBRE}J3HFHF@�K_B\KaM[²LHNMWJ�HYgiK{VaM
>{KXHYb�OT;3HFJ�b3VX=+JLKX=?J3PoBREiK G�E3d�KX=�e¾b�MWPRHAbcBR>{KX>_C�V_=?b3K d+HY�LHFd�e_�6bvd+BWKX>m�ßMW>)M[VXH6KX;3Hx>{KXMWJ3@vM[VX@zbvd+BWKX>F�
MWJ3@�BWKX;3HYVTbvd?BWKX>tGfMW@3Ho� =�M�bvPWbvd?BWK<=+J�PRd?=+>_;c�al4Lo>_H�KX;3H�>{�iJLKaM"g7|

¿W½ ÝR½c¹ � q[½£�,q � ¸kÝD¸vÒ ë Õ�� uM=�3�EÛ;rN�3
´ ;3H�VXH�;3H�V_HW��K_;3HNCFBRd?BWVTb3V_=+JLKXH�V�=?><ycHF=+J3P\E3>_HF@7l

?�?�?dy û9=?GI=?KXM[KX=+BRJ3>FlI:<;3H°Õp;~?m09DFEfP�ÚÊÛ3�5µÕ 3oBRSx>rKaMWJ3@vM[VX@ bvd+BWKX>N=+>�K_B�MWd+d?B1O KX;3Hî�Ap�KXB�;vMZ�LH
CFBRJi]v@3HFJ3C�H�=+J�KX;3HTC�BWV_VXHFd+M[KX=+BRJ�>_E3Ca;\KX;vM[K`KX;3H<BWVX=+PR=?JvMWd VXHFCFBWV_@3=+J3P�G\HF@3=�M�GfMZ��yjHmVXHFd?HZMW>_HF@
b3VX=?BWVtKXB\K_;3H�HYgibcH�VX=?GIHFJLKTycHF=+J3P�MWJvMWd���øFHF@}=+J�MWJL��V_HZMWd9@3HYb3KX;7l<:<;3H ì ± Ö ;vMW>�M[b3b3VXB.�LHF@
>{KaMWJ3@vM[V_@}bvd+BWKX>mKXB�>_H�V_�LHN=+J�KX;3=+><CZM[b�MWCF=�K �L�3>{B\=+J�KXH�VXG\>TBRS9BWbjH�VaM[K_=+BRJ3>F��MWd+d7=?><O6HFd+dßl`üoB.Ome
H��LH�VF��KX;3H�VXH\M[VXH\>rbjHFCF=�]vCfCa;vM[VaMWC�KXH�V_=+>{KX=?CF>�BRSAKX;3HI>{KaMWJ3@vM[V_@ bvd+BWKX>�KX;vM[K�d?HZMZ�LH�KX;3HFG¬M�yv=�K
>_;3BWV_K�BRSqK_;3=+>�BRSqKX;3=?>�PRBLMWd�=?J�VXHZMWd?=?Kw�Llmn)=?VX>{KF�^KX;3H��}>_;3B.O BRJ3d���MI>_GfMWd?d7b�M[V_KoBRS)KX;3H�@vM[KaMi�
HF>{bcHFCF=+MWd+d?�´SUBWV�HYgibcH�VX=+G\HFJkK_>�OT=?KX;öGfMWJL��>_Eiy3y�MWJ3@3>��½3H8¿¾18?�)��ü�y^ò[>NBWyv>_H�V_�[M[KX=+BRJ3>h�`y KX;3H
OxHF=?PR;kKtbvd+BWKT>_;3B1OT>�BRJ3d���K_;3H�]3VX>{Kt�ýz{Ca;vMWJ3J3HFd+>p}3�cM.�LBR=?@3=+J3P�KX;3H�;3=+PR;3HYV ±m± ì >mOt;3=?Ca;�M[VXH
E3>_EvMWd?d?��GIBWVXHTK_VXBREiyvd+H�>_BRGIHoKX;vMWJ�KX;3H�d+B.OxH�VmBRJ3HF>F��MWJ3@�KX;3H�MWG\b^ò"bv;3>.� å � bvd?BWKm>_;3B1OT>q~rE3>{K
íz�RléÈ);iV�BRS�@vM[KXM�BRJ5��Ch;vMWJ3J3H�d+>�KXB�y�MW>_HFd?=+J3HF>�K_B�~rE3>{K�BRJ3H\>{KaM[K_=+BRJ7l ± H�>_=+@3HF>�KX;3H\>rb�M[VX>_H
Ca;vMWJ3J3HFd�eu>XMWG\bvd?=+J3P3�^K_;3=+>td+M[K_KXH�V<bvd+BWKt=+>Æ! E3=?K_H�=+J3>{HFJ3>_=?K_=?�LHNK_BICFBWV_VXH�d�M[KXBWV{e¾y�MW>_HF@�b3VXBWyvd?HFGI>F�
OT;3=+Ca;�CZMWJ�yjH�y�MW>_HFd+=?J3HYeAVaM[KX;3H�V<KX;vMWJ�>{KaM[KX=?BRJ euy�MW>_HF@7l6s HFCFBRJ3@7�vKX;3H�VXH�=+><J3BWKTM�PWVXHFM[KT@3HFMWd
BRS�d?H��LH�VaMWPRH�=?J�KXHYVXGI>xBRS�bv=+CX²i=?J3P�KX;3H�>_CZMWJ3>mKXB�E3>_H�SUBWVTK_;3H�S�V_H
! E3HFJ3CY�Deuy�MW>{HF@}bvd+BWK_>F�3HF>{bcHYe
CF=+MWd+d?�}=+G\bcBWV_KaMWJLKo=+J´PRd+BWy�MWd?>tOT;3H�VXH�=?KZ�õ>l! E3=�KXHzCFBRGIGIBRJ�SUBWVoK_;3H�VXHzKXBfyjH�J3B�>_=+J3PRd?H�>_CZMWJ
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BWyv>_H�V{�WM[yvd?H�yk��MWd?dc>{KaM[K_=+BRJ3>Fl n�BWVx>_BREiVXCFH�><BWyv>{H�V_�LHF@�VXH�bcHZM[KXHF@3d��f=+JfKX;3Ho>_Ca;3HF@3E3d?HW�3KX;3H�VXHo=?>
J3B�GIHZMWJ3>�K_Bo>{KXHFH�V)K_;3H6>{KaMWJ3@vM[VX@zbvd?BWKX>�KXBo>{bcHFCF=�]vC<>{CZMWJ3>F�R>_;3BWV_K BRS3GIM[²i=+J3Pz��"Qb3V_B CFHF>{>_=+J3P
KX;iVXBRE3PR;�KX;3H�>{K_H�bv>�Eib�KXB\;3H�VXH"�xM\>_Eiyie��ös}>{bcHFCF=�]vCZMWd+d��}C�VXMWS�KXHF@}KXB\SUBWVXCFH�>rKaMWJ3@vM[VX@}bvd?BWKX>
KXB�bv=+CX² KX;3H�@3HF>{=?VXHF@ >_CZMWJ	�ß>h�al # �LHFJ =?J K_;3=+>zCZMW>_H[�ACZM[V_H�;vMW>zKXB�yjH�HYgiH�VXCF=?>_HF@ Ot=�KX; KX;3H
VXHF>{E3d?KX=?J3P\]vd+HYeuJvMWGIHF>mKXB�M.�LBR=?@}B.�LH�V_O<VX=?KX=?J3P3l`:<;3=�VX@7�cM�>_=?GI=+d+M[VTd+MWCX²�BRS�d+HY�LH�VaMWPRH�HYg3=?>{KX><=+J
KXH�V_GI>�BRScbv=?CX²i=+J3PNKX;3H���euGI=+JkEiKXHt=?JkK_H�V_�[MWd�E3>{HF@fyD��KX;3HtS�V_H
! E3HFJ3CY�Deuy�MW>{HF@�bvd?BWKX>Fl :m;3HtGIBR>rK
CFBRGIG\BRJ b3VXBWyvd+H�G =+>�K_;vM[K�KX;3HIGI=?@3@3d+HIBRS6K_;3Hf>_CZMWJ5CFBRGIHF>NyjHFSUBWVXHf>{BRGIHIBRS6KX;3Hf>_d?B1O6H�V
>{KaM[K_=+BRJ3>�;vMZ�LHI>_d?H�OxHF@ BRJ eu>_BREiVXCFH´�ßH�>{bjHFC�=�MWd+d�� =?J KX;3H\y�MW>_H�d+=+J3H�bvd+BWKX>F��>_=+J3CFHIK_;3H\Ca;vMWJ3CFHF>
M[VXH�KX;3HNVXH�SUH�VXHFJ3CFH�>{KaM[KX=?BRJ}=+><PRBR=+J3P�KXB�ycHNyv=?P3�vMWJ3@�;3HFJ3CFH�G\BWVXHNd?=?²LHFd��fKXB�ycHN>{d+B.O��al�æoCYe
CZMW>_=?BRJvMWd+d��L�DKX;3H���e�G\=+Jf=+JLKXH�V{�WMWdjCFMWJ�ycH�KXB B�d+M[KXHW� =?JfKX;3H�CZMW>_H�BRS	MWJ�E3J3@3HYKXHFC�KXH�@}@3=�MWPRBRJvMWd
OxHF=?PR;kKz�%VXH
!DE3=?VXH�@}CFBRJ3@3=�KX=+BRJ3>F| KX;3HN>_CZMWJ}OmMW><>_EiV_V_BRE3J3@3HF@�yD��PLM[bv>F��MWJ3@�d?BRJ3P\HFJ3BRE3PR;�KXB
;vMZ�LH�d+BR>rKtS�VX=?J3PRHF>myvEiKtKXBDB�>_;3BWV{KTKXB�;vM.�LHN@3=+>{bvd+M.�LH�@}KX;3H�Ch;vM[VXMWC�KXH�VX=?>{KX=?C�@3=�MWPRBRJvMWdâeuOxH�=+PR;LK
>_=?PRJvM[KXEiVXHtKX;vM[K6>_HFHFGI>`KXBzSUBRd+d?B1O¢M�C�BREibvd+HoGI=?JDEiKXH�>6MWS�KXH�V6d+BR>_>6BRS7S�V_=+J3PRHF>My K_;DE3>6J3BWK_;3=+J3P
SUBWVmKX;3H�BWbjH�VaM[K_BWVX>6KXB�CZM[KXCa;�@3EiV_=+J3P\C�BWV_VXHFd+M[KX=+BRJc�al �od?>_B3�i=+J�MzG�E3d?KX=âe�GIBD@3H��ösc��>rKaMWJ3@vM[VX@
bvd+BWK_>j~rE3>rK)z{>_H�H
}NBRJ3d���KX;3Hx]3VX>{K`GIBD@3HN�ßJ3BWK`M[b3bvd+=?CZM[yvd+Hm=+J�MoG�E3d?KX=âe�GIBD@3H6HYgibcH�VX=?GIHFJLK`K_;vM[K
;vMW>t=?J3@3=?� =+@3EvMWd�euGIB @3H���HZMW>_EiV_HFGIHFJLK�s H�K_>F�M6�Bal���� lÉMil�?�?�?{�al

�od+d�KX;3Ho=?KXH�GI>�=?J�K_;3=+>6>_Eiyieu>_HFC�K_=+BRJ�M[V_H�BRJ�M�d+=+>rK6yjHF=?J3P�d+B BW²LH�@�M[K6yD��KX;3H�VXHF>rbjBRJ3>_=�yvd+H
bjH�BWbvd+HWl

óWÅaz�Ç1ñ�Ú�)�Ü�- a�Ú�c�Ç�ÅUï�ÆGÇ�Å�a�Ú�Ý}e ÅUÆvïd-¬� c�Ç�Å Ó�Þ_h��GÇ�c
:<;3HYVXHfM[VXH�S MW=?VXd���b�MW=+J3d+H�>_>NOmMZ�i>NBRS6B.�LH�VXCFBRGI=?J3P�>{BRGIH�BRSAKX;3H\>{KXMWJ3@vM[VX@ eubvd?BWK�>_;3BWV_Kre

CFBRGI=?J3PR>�@3=?>_CFE3>_>{HF@ M[yjB.�LH �u�7ÛilÏ;7l�?�?�?{��� =�M´bvd?BWKX>��LBRE CZMWJÀGfM[²LH�=+JLKXH�VXMWC�KX=?�LH�d?� =+JÂPRd?=+>_;7l
:m;3HF>_Hôz{BRd+@ eu>{Kw�id+H�}Ibvd+BWKX>od?H�K��LBRE�Ca;3HFCX²�BREiK�KX;3HzHYg bjH�VX=?GIHFJLK�GIBWVXHNHYg3;vMWE3>{K_=?�LHFd��5�ßGIBWV_H
s ± ò"bjBRdß�<G\BWVXH}y�MW>_HFd?=+J3HF>��T@3=ÁÀjH�VXH�JkK�KX=?GIH�VaMWJ3PRH�>F��3�57698â�a�mMWJ3@QCFd?H��LH�V�E3>_H�BRS�KX;3H�@vM[KXM"e
VXHZMW@3=?J3PIMWJ3@�bvd+BWK_KX=?J3P�SUE3J3CYKX=+BRJ3><CZMWJ}GIM[²LH�K_;3HF>_H�GIBWVXHoHFJ"~rB.�kM[yvd+HI�ßGI=+J3=?GI=�ø�HtVXE3J euK_=+GIHW�
Kw� bv=?J3P3�43�576Ylâ�al

:<;3H�b3VX=+J3CF=�b�MWd @vM[KaM"euVXHFMW@3=+J3P�SUE3J3C�K_=+BRJ =+> Ý · ÙRØ »7¹ � MWJ3@ KX;3H�KwOxB�b3VX=+J3C�=?b�MWd bvd+BWK_KX=?J3P
HFJ3PR=?J3HF>�M[VXH ÕL½v¿ Ë"Õ " è ½3¿iË"Õ l $ =+H�OT=+J3P}HZMWCa;5y�MW>{HFd+=?J3H.òRs ± ò"bjBRd�=?J KX;3HI�ös MW>zM}@vM[KXM"e
CFEiycH�M[yv>{CF=+>_>_MWH�K_=+GIH\MWJ3@ S�V_H
! E3HFJ3CY�L� ÕL½3¿iË"Õ b3VXBD@3E3CFHF>�>_d+=?CFHF>z=?J5K_=+GIHW�qM.�LH�VXMWPR=+J3P�B.�LH�V
S�VXH
!DE3HFJ3C���MWJ3@ è ½v¿ Ë[Õ b3VXBD@3E3CFHF>�>_d?=+CFH�>t=+J�S�VXH
!DE3HFJ3C��L�^M.�LH�VXMWPR=+J3P�B1�LH�VTKX=+G\HWl

:<;3HAHZMW>_=?HF>{K	OmM.�oK_B<b3VXBDCFHFHF@�=+>	E3>_EvMWd+d��oKXB<V_HZMW@f�%bcBWV_KX=?BRJ3>	BRSa�cK_;3HA�ös�=?JkK_B�Mx�WM[VX=+M[yvd+HW�
KX;3HFJ�CZM[V_V{�fBREiK<MWd+d�bvd+BWK_KX=?J3PzS�VXBRG KX;3H��[M[VX=+M[yvd+HWl)p S7�LBRE�;vMZ�LHFJ7��K<b3V_HYeuVXHFMW@�KX;3Ho�ösf=+JLKXB�M
�[M[VX=�M[yvd?HW�^bvEiK_K_=+J3PfKX;3H�JvMWGIH�BRSqKX;3Hz�ös�MW>TKX;3H�]3VX>{K�b�M[VXMWGIH�KXH�VtOt=?d+d	HF>_>_HFJLKX=+MWd+d?�}=+JL�LBW²LH
M�CZMWd+d	KXB Ýi· ÙLØ »7¹ KXB�MWCFCFHF>_>�KX;3H�@vM[KaMi�cyvEiK�OT=?KX;3BREiK�MW>�G�E3Ca;�]vJ3H�CFBRJLK_VXBRdqMW>��LBRE�;vMZ�LH
=+JÀVXE3J3J3=?J3P Ýi· ÙLØ »7¹ �LBREiVX>_HFd?S�l prSo�LBREÂOmMWJLKfKXB GfM[²LHÂß bvd?BWKX>IS�VXBRG K_;3H�>XMWGIH�@vM[KaMi�
b3VXHYe¾VXHZMW@3=?J3P�KX;3H��ös´=?JkKXB�Mf�WM[V_=�M[yvd+H�OT=+d?dq>XMZ�LHz�LBREÂ��ß � �[�<=?K_H�VaM[KX=?BRJ3>oBRS`VXHFMW@3=+J3P�KX;3H
�ös�S�VXBRG @3=+>r²jl Ýi· ÙRØ »7¹ V_H�KXEiVXJ3>TM�VXH�CFBWVX@}C�BRJkKaMW=?J3=+J3P�KX;3HN>rbjHFCF=�]vHF@�@vM[KaM�S�VXBRG
KX;3H��ösc�
MWd+BRJ3P�Ot=�KX;�KX;3HtE3>_H�SUE3dcMWJ3CF=?d+d+M[V_��@vM[KaMoKXB�MWd?d+B.OÀCa;vM[VaMWC�KXH�V_=�øZM[KX=?BRJ\BRS�KX;3Ht@vM[KaM�=+J�bv;k� >_=+CFMWd
KXH�V_GI>T�%y�MW>_HFd?=+J3HmJvMWGIHF>F�LS�VXH�! E3HFJ3CF=?HF> bjH�VA>_Eiy3y�MWJ3@7�LbjBRd�M[V_=�øZM[KX=?BRJ3>F�WKX=?GIHF>F�WOxH�=+PR;LKX>F� 3�576hl��al
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:m;3H�VXH�M[VXH�d+BWKX>tBRS`bcBR>_>_=?yvd?Hz=+JibvEiK�b�M[VaMWGIHYKXH�VX>�KXB Ý · ÙLØ »�¹ ��yvEiKoKX;3H���y�MW>_=?CZMWd+d���S MWd+d�=+JLKXB
SUE3J3C�KX=?BRJvMWd9CFM[KXHFPRBWVX=?HF><K_B3|

F CFBRJkK{VXBRd	K_;3HN>{KXM[KX=+BRJ3><>_HFd?HFC�KXHF@
F CFBRJkK{VXBRd	K_;3HN>_Eiy3y�MWJ3@3>o>{HFd+HFCYKXHF@
F CFBRJkK{VXBRd	K_;3H�KX=?GIHYe¾VaMWJ3PRHN>{HFd+HFCYKXHF@
F d+=+G\=?KxOT;vM[K�>_BWV_KTBRS�@vM[KXM�KXB�>_HFd+H�C�K

:m;3H�>{� JkKaM"g�SUBWV Ýi· ÙRØ »7¹ =?>F|

Ýi· ÙRØ »7¹ u � Ð°×§EÛ;rN�3 � ÊÇÆÙE§5l0±Ê±ÆËEG5½Ê ó�0�=@EWÊ
ë Ë ð Õ�Ò ð º3· Ì�Ò1ÕkÊ å ðiØ
ß ¿3Ò ð ·3¹q¼D¼k¼k¼

�o> Ýi· ÙLØ »7¹ ycHFPR=+J3>m=�K<]vPREiV_HF>TBREiK<;3B.O GfMWJL�I�i=?>_=?yv=?d+=?K_=+HF>x=�KxOt=?d+djJ3HFH�@}KXBzVXHZMW@7��MWJ3@�MW>m=�K
VXE3J3>�=�KmOt=?d+dj²LHFH�b}�LBRE}Eibj@vM[K_HF@�BRJ�OT;vM[KT� =+>_=�yv=+d?=?Kw�fVaMWJ3PRH�=?KZ�õ>TCFEiV{VXHFJLKXd?��b3VXBDCFHF>_>_=?J3P3l

æ�J3C�Ht�LBRE7�õ�LHmVXHZMW@�=+J�K_;3Ht@vM[KaMo�LBRE�OmMWJLK6=?JkK_B�Mo�WM[VX=+M[yvd+H��%VXHFC�BWVX@c�a�LKX;3HTy�MW>_=?CTCFMWd+d+=?J3P
>{� JkKaM"g�SUBWVTKX;3H�bvd?BWK_KX=?J3P\SUE3J3C�KX=?BRJ3> ÕL½v¿ Ë"Õ " è ½v¿ Ë[Õ =?>F|

Õk½3¿ Ë[Õ u ��s Õ9û�=�3 � ÊÇÆÙEG5�Ê{ó�0½=@EWÊ{×Gó Ê�÷ ÕDà®á`Õ7o4Ê k DF=:0±Ê � 5µÒ�o�3 � Ê
s ;~Õ½?ADr�J0�6 DFEG5�Õ�DF=�o�;~Õp;rN�3�573�Õ�0 x

:m;3HI]3�LHIb�M[VaMWGIH�KXHYVX>�SUBRd+d?B1OT=+J3P�K_;3H\�WM[V_=�M[yvd+H�KXB�bvd+BWKzSUEiV{KX;3H�V�CFBRJLK_VXBRdAOT;vM[Kz@vM[KaM�PRHYKX>
bvd+BWK{KXHF@ �qyk� @3HFS MWE3d�K�KX;3H�� M[VXH\MWd+d Ñ ��OT;3=+Ca; GIHZMWJ3>�bvd+BWKNH��LH�V_�DKX;3=+J3P5�%=+J KX;3H��ösc�9BWV�=+J
KX;3H��[M[VX=�M[yvd?H}VXHZMW@À=?JÀS�VXBRG M �ösc�6MW>IM[b3b3VXBWb3VX=�M[K_H"�al¢p So>{bcHFCF=�]vHF@7�tHZMWCa;QBRS�KX;3HF>{H�b�M"e
VaMWGIHYKXH�VX>TG�E3>rKtyjH�M\�LHFC�KXBWVtBRSq=+JLKXHFPRHYVX>��¾M\>{=+J3PRd+HN=+JLKXHFPRH�V�CFBRE3JkK_>oMW>�M}��eud+HFJ3PWK_;��LHFC�KXBWVZ�
JvM[KXEiVaMWd?d?��� �^E3>{H »�¹k¹.ºR» u � Ð°×§E ;rN�3 �jx KXBICa;3HFCX²�KX;3HN=+JLKXHFPRH�Vre�CFBD@3=+J3PfSUBWV�KX;3HN�WM[VX=?BRE3>t>{KXM"e
KX=?BRJ3>aò[>_Eiy3y�MWJ3@3>aò¤3�5�6hlQ�o>IM[ycB1�LH �u�jÛilÏP3l�?�?_�X��ÆÙEG5Æ" ó�0½=@E SUE3J3C�KX=+BRJQMW>�KX;3H ¦1² 2kÜ ²-²1¦ "
¨-¦ �WÜDÐ £�² Ü MW@i�LH�V{yv>o=+J���p��xsc�cMWJ3@�M[VXH�b�MW>_>_HF@´MW>�=?JkK_HFPWVaMWdqMWJLKXHFJ3JvMfJkE3GzyjH�VX>�lY×�óm�d÷ÛÕHà�M
áJÕ�ov�`MWJ3@ k DF=:0�M[VXHfKX;3H�>_Eiy3y�MWJ3@ �¾×"euy�MW>{HF@c�a� S�VXH
!DE3HFJ3C��DeuPWVXBREib��6MWJ3@5bjBRd+M[VX=�øFM[KX=+BRJ3>��r��e
y�MW>_HF@c�mK_B�bvd+BWKFl � BRE7�õd+d	MWd+GIBR>rKtJ3H��LHYVoE3>_HP÷ÛÕHà®áJÕ�ovl ì EiV_VXHFJLKXd?��BRJ°� ì p JkKF��bcBRd�M[VX=gøZM[KX=+BRJ e
CFBD@3=+J3P�=+>�Kw� bv=?CZMWd+d�� ���lOÙO��	���oû	ûA�7Û±�lOtû`�7�1�oû¬O Eib´KXBfKX;3H�JDE3GzycH�V�BRS bcBRd�M[VX=gøZM[KX=?BRJ3>
MWC�KXEvMWd?d?��CFBWV_V_HFd�M[KXH�@Óy KX;3H�Hhg3CFH�b3K_=+BRJ�OxBRE3d?@�yjHxMN��eubjBRdkû ì �´HYgibcH�VX=?GIHFJLKZ�[=?J�Ot;3=?Ch;zCFMW>_H
���oû9û¢�%VX=?PRBWVXBRE3>_d��L� KX;3H�VXH[�Ï><J3B�HYg bvd+=?CF=?KmVXH
!DE3=?VXH�GIHFJLKtSUBWVmKX;3=?>TGfM[b3bv=?J3P3�vMWJ3@�KX;3H�b3VXBWbcH�V
OmMZ� KXB�@3HYKXH�VXGI=?J3H�OT;vM[K�bjBRd+M[VX=�øFM[KX=+BRJ3>�M[VXHI=+J K_;3HI�ös =?>��i=+M�KX;3Hî� ¦ 2 ¦ � Ü�� ù � £ � 2 £ � ²
"r��� Ð ¦ � £r�±¦ 2 £ � ² KaM[yvd?HF>Y�al`:m;3H�5�Ò�o�3Ab�M[VaMWGIH�KXHYVm=+>xKX;3H'! EvMWJLKX=?Kw�IK_B�bvd?BWKmBRJ�K_;3HPÒWewM"gi=+>F|
Ìi·3Ò"ÍLÊDÕ � Ýi· Ù ¿ � Ù »3½ � ½kÊ Ù ¹ M[V_H�KX;3H�BRJ3HF>��LBRE7�õVXH�d+=�²LHFd?� KXBöE3>_H � OxHW�õ�LH�MWd+>{B >_HFH�J ¹ Ù »i½
HZM[VXd?=+H�V�=+J5�7Ûilõ@7l®?{�alf:m;3H�VXHfM[V_H\GfMWJL�´BWKX;3H�VzCFBRJLK_VXBRd b�M[VaMWGIHYKXH�VX>�Ot;3BR>{HI@3HFS MWE3d?K��WMWd?E3HF>
�LBRE7�õV_H\d+=�²LHFd?��KXB�yjHI;vM[b3bk�´Ot=�KX;7lf:m;3H\BRJ3HF>��LBRE7�õd+d E3>_H\K_;3H\GIBR>{K�M[VXH îL½3¿iË"Õ " ¸R½v¿ Ë"Õ
KXB CFBRJLK_VXBRdo;3B.O®GfMWJL�Âbvd+BWKX>�PRB5BRJ¢M5b�MWPRH �ß@3HFS MWE3d�K°�¬á ä �öSUBWV ÕL½v¿ Ë[Õ �oá ä � SUBWV
è ½v¿ Ë[Õ �a��MWJ3@ Ë"ºDÕ è ÒW¿D· K_B�>rbjHFCF=?S��fKX;3HoBREiK_bvEiKxbcBR>{KX>_C�V_=?b3Km]vd+Ho=?S	@3H�>_=?VXH�@ �ß@3H�S MWE3d?KÙ��PRBDHF>
KXB�>_C�V_HFHFJc�alA:<;3Ho@3H�S MWE3d?KxOxHF=?PR;kKmC�EiK{e�B>À�=?> � ��SUBWVxOxH�=+PR;LKxbvd+BWKX>xMWJ3@�×ilÉ��SUBWVmBWKX;3H�VxKw� bcHF>
BRSjbvd+BWK_>Fl :<;3Ht>_Eiy3b�M[VaMWPWVaM[bv;3>�ycHFd+B.O PR=?�LHT>_BRGIHmy�MW>_=+CtV_HFCF=?bcHF>�SUBWV6E3>_=+J3P�K_;3HF>_H�SUE3J3C�K_=+BRJ3>
KXB�HYgib�MWJ3@�EibcBRJ�>{KaMWJ3@vM[V_@}bvd+BWKX>�l
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?Gy ´ HF=+PR;LK<bvd+BWKX>
p Si�LBRE�;vM.�LH6Mtd�M[VXPRHCß)è�ð<HYg bjH�VX=?GIHFJLKZ�[KX;3HA>{KaMWJ3@vM[VX@zbvd?BWKX>9OxBRJ7��Kq>_;3B.OÁMWd+dRKX;3Hms ± ò"bjBRd

�%bvd?BWKX>c�<� Ca;vMWJ3J3HFd+>Y�Xl¢üoH�V_HW�Ï>I;3B.O KXB PRHFJ3H�VXM[KXH�MWJ z{BRd?@ e�>{Kw�id?H
} OxH�=+PR;LKIbvd+BWK�Ot=�KX;ÀMWd+d
Ca;vMWJ3J3HFd+>�|

; *8�¢Ýi· ÙLØ »7¹ u � ÐÂ×¤E ;rN�3 � Ê Ù ºDÕ�Ë®� 2 Ê Ì�Ë ð ¿Lî
� 2 ÊâL è Ò[Ýv¹1ÕDÕ�ÒF»^·%� �40½5�ÕJ3¤Ê
¿ Ù ¹"ÕkÕ�ÒF»^·J� �40½5�Õ®Î x Ê Ø º Ý��
¹ å S4Ê

Õk½3¿ Ë[Õ u�;¤Ê Ñ Ê Ñ Ê Ñ Ê Ñ Ê�L � Ê å S4Ê �wÌ3·3Ò[ÍRÊiÕ�� Ê 2 Ê îR½3¿iË"Õ}� ß¯ã�Ê ¸L½3¿ Ë[Õ�� ß¯äMÊ ³ ¿ ÙWð Ø ¹ ëWÙ ½3·%� 2 Êhµ
Ë"ºDÕ è ÒW¿D·%�]��k�º õ¯�±u%=�3�E ;rN�3 � �

; *8�¢Ñ �%BRJ3CFH��LBRE7���LH�]vJ3=?>_;3HF@�OT=?KX;�KX;3HN�[M[VX=+M[yvd+H�;.�
& BWKXH�KX;vM[K<�LBRE}@3BRJ7�õKT;vMZ�LHNKXB z Ò ð^ë ¿[º Ø · }IKX;3HF>_HNSUE3J3C�KX=?BRJ3>
��K_;3H���M[VXH�d?BLMW@3HF@�MWEiKXBRGIM[KX=�e
CZMWd?d?�fEibcBRJ}>{KaM[V{KX=+J3P�PRd+=?>_; �%=+S	d+BRPRPRHF@�=+J}MW>mE3>_H�V ä Ë1½c¹ �alA:<;3H Ý · ÙRØ »7¹ SUE3J3C�KX=?BRJ�MW>mCZMWd+d?HF@
M[yjB.�LH�VXHZMW@3>�BRJ3d?�ÁKX;3H´MWEiKXB CFBWV{VXHFd�M[K_=+BRJÂOxHF=?PR;kK_>�=?JkK_B5K_;3H��[M[VX=+M[yvd+H Ù l :m;3=+>�=+>fG�E3Ca;
S MW>{KXHYV�MWJ3@ E3>{HF>�G�E3Ca;Qd+H�>_>fGIHFGIBWV{� K_;vMWJQV_HZMW@3=+J3P5=+J MWC�K_EvMWdt@vM[KaMQ�%O6HF=+PR;LKX>�� ßYê9ë�ì
bjHYV��i=?>_=?yv=?d+=�K ��=?J3>{KXHZMW@ BRS�ßYê9ë�ì ä ß~�-�Wß éDå�Ý ë�í � ßYðHè�ìâáD�al ´ HF=?PR;kKNbvd+BWKX>�J3HFHF@ BRJ3d���KX;3H
b�M[VaMWd?d+HFdâe�;vMWJ3@�bjBRd�M[V_=�øZM[KX=?BRJ3>¬y =+SvKX;3H�VXH<M[VXHmJ3B�C�VXBR>_>re¾bjBRd?>`=?J�K_;3H<�ösc�WKX;3H�J�KX;3HPz�L � Ê å S1}
CZMWJ ycH�V_H�bvd�MWCFH�@ yD�öMWJ Ñ l	:m;3H z 2 }�MWS�KXHYVNKX;3H 5�Ò½oG3�GIHZMWJ3>obvd+BWKNBRJ3d?�´MWEiKXBDCFBWV_VXH�d�M[KX=?BRJ3>
�ßJ3HFH�@3HF@fH��LHFJ�KX;3Ht@vM[KaMo�LBRE7�õV_H<bvd?BWK_KX=+J3P�=+>`BRJ3d?��MWEiK_B CFBWV_V_HFd�M[KX=?BRJ3>Y�al :m;3HTC�BRG�yv=?JvM[KX=+BRJ�BRS
¸R½v¿ Ë[Õ�� � Ê ¿ Ù[ð Ø ¹ ëRÙ ½3·J� 2 d+HYKX>��LBRE PRH�KNK_;3H\GfM"gi=+G�E3G bv;L�i>_=?CZMWdAd?HFJ3PWKX; SUBWVNKX;3H�gDewM"gi=+>
�
îR½v¿ Ë[Õ��1/ b3VXBD@3E3CFHF>Tb3V_H�K_Kw�}d?HFPR=?yvd?H�V_HF>_E3d?K_><OT=?KX;3BREiKTE3>_=?J3PIEib�KXBDB�G�E3Ca;}b�M[bjHYVZl
F p S^�LBRE�OmMWJkK KXBobvd?BWKA>{Eiyv>_H�KX>`BRS�K_;3H<�ös�=+J�KX=+GIH[�[�LBRE�;vMZ�LHmK O6B�BWb3K_=+BRJ3>F|qE3>{HtM[K GIBR>rK
KwOxB�BRS�KX;3H�KX;iVXHFH�b�M[VaMWGIH�K_H�VX>F| è Ò"Ýv¹"ÕkÕ^Ò�»^·J� BWV ¿ Ù ¹1ÕDÕ�Ò�»c·%� BWV Ø º Ý�� l�:m;3H\>{� JkKaM"g
SUBWV�KX;3H�M[yv>_BRd?EiKXH�KX=?GIHF><=+J�KX;3HN]3VX>{K�KwOxBIb�M[VaMWG\H�KXH�VX>t=+>tH�=?KX;3H�V)Ò~Ò~ÒFÒj�_P1DFÒj��·%·�¸qN~N�¸60j0
�ß@vMZ�De�BRS+e¾�LHZM[V���BWVwÒFÒ~ÒFÒj�+N�Dj�_P~Òj��·%·}¸qNaN�¸60�0��ßG\BRJkKX;�ò[@vMZ�^�Xl :m;3H�E3J3=?K_>fBRS Ø º Ý�� M[VXH
GI=+JkEiKXHF>h�al�p S��LBREQE3>_H Ø º Ý Ot=�KX;QHF=?K_;3H�V�BRS�K_;3H´BWK_;3H�V�K O6B3�<�LBREQOt=?d+dTPRH�K�KX;3H ¹ å
GI=+JkEiKXHF>ASUBRd+d?B1OT=+J3P è Ò"Ý�¹1ÕkÕ^Ò�»c· BWV�b3VXHFC�HF@3=+J3P ¿ Ù ¹1ÕkÕ^Ò�»c· l6:m;3Ht@3H�S MWE3d?K è Ò[Ýv¹1ÕDÕ�ÒF»^· =?>
KX;3H�ycHFPR=+J3J3=?J3PIBRSqKX;3H�@vM[KXMi�cMWJ3@�KX;3HN@3HFS MWE3d?K ¿ Ù ¹"ÕkÕ�ÒF»^· =?>TKX;3H�H�J3@7l � BRE�MWd?>_BI;vMZ�LH
KX;3H�BWb3bjBWV_KXE3J3=�Kw��K_B�E3>_H�KX;3H Ò ð Ò"Õk¶�ÒD¹r� �%@3HFS MWE3d?KË� ]3VX>{K���MWJ3@�ò[BWV ð Õ�Ò�»c·i¹®� �ß@3HFS MWE3d�K
��MWd?d3>{KaM[V_K_=+J3P�S�V_BRG Ò ð Ò1Õk¶^Òk¹ � b�M[VXMWGIH�KXH�V_>A=?J Õk½3¿ Ë[Õ lAüoHYVXHW�LKX;3HtE3J3=�KX>6M[VXH<�i=?>_=?yv=?d+=?Kw�
JDE3GzycH�V�BRS�KX;3H�@vM[KaMöV_HZMW@Q=+JLKXB KX;3H}�[M[VX=�M[yvd?Hm;"l :m;3H Ý · ÙRØ »7¹ KX=?GIHYeu>{bjHFC�=?]vCZM[KX=?BRJ
b�M[VaMWGIH�K_H�VX>�;vMZ�LHIGIBWV_H�E3>_HYV{e�S�VX=?HFJ3@3d?� E3J3=?KX>f�¾MWd?ycHF=?K�Ot=�KX; GIBWV_H�Kw� bv=?J3P �a�9MWJ3@ VXHZMW@
=+J BRJ3d��´K_;3H�KX=?GIHYeuVXMWJ3PRH��LBRE OmMWJLK��%S MW>{KXH�VZ��d+HF>_>NGIHFGIBWV{��E3>_H"�a��yvEiK�OxBRE3d+@ V_H
! E3=�VXH
MWJ3BWKX;3H�V Ýi· ÙLØ »7¹ =?S9�LBRE}OmMWJLKtMWJ3BWKX;3H�VtK_=+GIHYe¾VaMWJ3PRHWl

F # MWCa;�y�MW>_H�d+=+J3HZòWMWEiKXB CFBWV{VXHFd�M[K_=+BRJ�=+J ÕL½3¿iË"Õ§+ è ½v¿ Ë[Õ bvd+BWKX>�OT=+d+dWMWd?OmMZ�i>	>{KaM[V_K9M<J3H�O bvd+BWKH�
CFBRd+BWVre�CFBD@3=+J3P�=+>�E3>_HF@�KXB�SUBWV�G�E3d?KX=�bvd+H�s ± ò"bjBRd?>o=+J´Mf>_=+J3PRd?H�bvd+BWKZl�:m;3H�CFBRd+BWV{euCFB @3=?J3P
>_Ca;3HFGIHTGfM[KXCa;3HF>AK_;vM[K�E3>_H�@\yD� ½3¿iË"ÕDÌi·iÒ[ÍRÊ Õ6¼¾½v¿ �¾�)�Rlõ@c�a�ROt=�KX;}�.��CFBRd+BWV_>F�DH�J3BRE3PR;ISUBWV
áLs ± òR�"bjBRd^�½3H8¿¾18?�1MN��ü�y^ò[>9HYgibcH�VX=?GIHFJLK9OT=?KX;3BREiK9C�VXBR>{>reubcBRd+>Y�al9prJ�MW>_>_=+PRJ3=?J3PtCFBRd?BWVX>F�1KX;3H
bjBRd+M[VX=�øZM[K_=+BRJ3>tSUBWV_G KX;3H�=?J3J3H�Vod?B BWb��^MWJ3@�>_Eiy3y�MWJ3@3>oKX;3H�BREiKXH�V�d+B BWb5�,?�8µ3H8?��s ± ×Lò~OÙON�
s ± ×Lò[û9û`�Ls ± ×Lò~Otû`�Rs ± ×Lò[ûdO��Ls ± �1ò~OÙON�WMWJ3@�>_B�BRJc�al :m;3HxCFBRd+BWV_>qPRH�K`MW>_>_=?PRJ3HF@zy�MW>_HF@
BRJfKX;3Ho@vM[KaM�KX;vM[Kx=?>6b3VXHF>_HFJLKZ� ?�8�3H8+�kKX;3H�VXHo=?>xJ3Bz]ig3HF@�s ± ò"bjBRdé�DCFBRd+BWVx=?@3HFJLKX=?]vCZM[K_=+BRJîy
=+S7KX;3H�V_H�M[VXHoC�VXBR>_> eubjBRd?>F��s ± ×Lò~OtûöPRH�KX>�KX;3H�zrK_;3=?VX@�}�CFBRd?BWV��ßC��kMWJ ��6�Bali:�M[yvd+H���yjH�d+B.O�� �
=+S�KX;3H�VXH�M[VXH�BRJ3d��f@3EvMWd�e¾bjBRd+>���s ± �1ò~OÆO PRH�KX>mC��kMWJ �3=?S9BRJ3d��I>_=?J3PRd+HobjBRdß�vs ± ��PRH�KX>mC��kMWJ
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�%KX;3H�d�MW>{K�KwOxB�>{KaM[K_HFGIHFJLKX>NM[b3bvd?�´=+S�K_;3H�VXHIM[V_H\=+J3@3H�HF@ KX;vM[KNGfMWJk�´>_Eiy3y�MWJ3@3>h�al ± EiK
KX;3H\C�BRd+BWV{euCFB @3=?J3P}=+J M�>_=?J3PRd+H�BREiK_bvEiK�]vd?H\=+>�=+J3@3H�HF@ PRd+BWy�MWd)SUBWV�MWd+d)bvd+BWKX>�=+J´KX;3H�]vd?H
�,?�8�398?�3=?SqM�>rKaM[KX=+BRJ�ò"y�MW>{HFd+=?J3HN=?>TGI=?>_>_=?J3P\>_BRGIHNs ± ò"bjBRdß�3KX;3H�V_HFGfMW=+J3=?J3P�C�BRd+BWVX><=+J}K_;vM[K
y�MW>_HFd?=+J3HW�õ>�bvd+BWKAGIHZMWJ�KX;3Ht>XMWG\H<KX;3=?J3PzMW>�=?JfMWd+d3KX;3HTBWKX;3H�VAy�MW>_HFd+=?J3HF>F�Lbvd+BWKX>h�al :qM[yvd+H��
>_;3B.Ot>tK_;3HNBWVX@3HYV�BRS9K_;3H�CFBRd?BWV{e�CFBD@3=+J3P3l

d?=+J3HF> �Y�D� VXHF@ yvd+E3H C��kMWJ PWVXHFH�J
d?=+J3HF> È.� á bv=+Ji² GIHF@7lõPWVaMZ� y3VXB.OtJ bvEiV_bvd?H
d?=+J3HF>¬ã1�^�1� KXHZMWd �LHFd?d+B.O >{KXH�HFd	yvd?E3H d?KFlÏPWVaMZ�
d?=+J3HF>��.Û1�^�.� yvd�MWCX² BWVaMWJ3PRH d?KFlÏPWVXHFH�J d?KFlõbvEiV_bvd?H

:qM[yvd?H�� | ì BRd?BWV{e�C�B @3=+J3P�SUBWV ÕL½3¿iË"Õ " è ½v¿ Ë"Õ BREiK{bvEiK�>_C�V_HFHFJ�bvd+BWK_>TBWV<bjBR>{K_>_C�VX=�b3KT]vd?HF>Fl

?�?Gy �oEiK_B CFBWV_V_HFd�M[KX=?BRJ�bvd?BWKX>
:<;3H�>_HTbvd?BWKAVXHFMWd��«Ì��	VaM[KX;3HYVAKX;vMWJ\MWG\b9�«Ì��	yjH�CZMWE3>_HTK_;3HtMWEiKXBDCFBWV_VXH�d�M[KX=?BRJ3>AM[V_HT=?JkK_V_=+J3>_=âe

CZMWd?d?�IHY�LHFJ�SUE3J3C�KX=+BRJ3>�� KX;DE3>x=?GfMWP1��×�=+JIKX;3Hon�BREiVX=?H�V6K_VaMWJ3>{SUBWVXG��al)�o@i�[MWJkKXMWPRHF>mM[VXH�>{bcHFHF@
�ßJ3BoJ3HFH�@�KXBtCFBRG\bvEiKXH�K_;3H�! EvMW@iVaM[KXEiV_H6>_E3G��	MWJ3@z@3=�VXHFC�K >{HFJ3>_=?K_=?�i=�Kw�NKXBoJ3H�PLM[KX=?�LHxMWEiK_B CFBWV{e
VXHFd+M[KX=+BRJ3>��ßMWd?KX;3BRE3PR;�J3B�d+BRJ3PRH�V<MWJ�=?>_>_E3HoOt=�KX;fKX;3HoCFBWV_V_HFd�M[KXBWVF�Ï>6BWVX=?PR=+JvMWdj�1euyv=?KmC�BWV_VXHFC�K_=+BRJ
KXEiVXJ3H�@ B>Àq�qMWJ3@ CFH�V_KaMW=?J3d?�´J3BWKNBRJ3CFH å ê Ò1ÕkíDí ;vMW>NyjH�HFJ VXE3Jc�al\üoH�VXHW�õ>�;3B.O K_B}PRHFJ3H�VXM[KXH
z{BRd+@ eu>{Kw�id?H
}IMWEiKXBDCFBWV_VXH�d�M[KX=?BRJ�bvd?BWKX>F|

; *8�¢Ýi· ÙLØ »7¹ u � ÐÂ×¤E ;rN�3 � Ê Ù ºDÕ�Ë®� 2 Ê è Ò"Ýv¹"ÕkÕ^Ò�»^·J� �40�5µÕ
3§Ê ¿ Ù ¹1ÕDÕ�Ò�»c·%� �40½5�ÕrÎ
Ø º Ý��
¹ å x

è ½3¿ Ë[Õ u�;¤Ê Ñ Ê Ñ Ê Ñ Ê Ñ Ê�L � Ê å S4Ê � Ýi· Ù ¿æ� Ê 2 Ê îR½v¿ Ë"Õ}� ß¯ã�Ê ¸L½3¿iË"Õ�� ß¯ä4Ê
³ »3º3¿RÕ�Òk¹1º ê �LÑ Êhµ Ë1º Õ è ÒW¿k·J��� k�º õ¯�±uM=�3�EÛ;rN�3 � �

; *8�¢Ñ �%BRJ3CFH��LBRE7���LH�]vJ3=?>_;3HF@�OT=?KX;�KX;3HN�[M[VX=+M[yvd+H�;.�
:m;3H è Ò[Ýv¹1ÕDÕ�ÒF»^· � ¿ Ù ¹1ÕDÕ�ÒF»^· �)MWJ3@ Ø ºiÝ b�M[VXMWGIH�KXH�V_>�K_B Ý · ÙRØ »�¹ CFBRJLK_VXBRdqKX;3H�KX=?GIHYeuVXMWJ3PRH
VXHZMW@�=?J´S�V_BRG KX;3Hz�ös5�ßE3>_H�J3B�GIBWVXHNK_;vMWJ�KwOxB�BRS)KX;3HF>{H�KX;iVXHFH�M[KoBRJ3CFH~�R6µBalj��Ûil ~Yl®?{�al ± �
@3HFS MWE3d�KZ� è ½3¿iË"Õ OT=+d?dj�LHFC�KXBWV�M.�LHYVaMWPRHNB.�LH�V<KX;3HNK_=+GIHYe¾VaMWJ3PRH�=+J�K_;3H�@vM[KaMi�3OT;3=+Ca;�BRS�C�BREiVX>_H
SUBWV Ý · Ù ¿ =+>tJkE3GIH�V_=+CZMWd?d?�}M\GIB BWKmbcBR=+JLKZ��yvEiKtKX;3H�@3HF>{=+PRJ�BRSqKX;3H�KX=+GIHhe�>p!DEvMW>_;3=+J3PIC�B @3H�=?>
>_E3Ca; KX;vM[K��LHFC�KXBWV�M.�LHYVaMWPR=+J3P�=+>�S MW>{KXH�VZl ± ��@3HFS MWE3d?KZ� è ½3¿ Ë[Õ Ot=?d+d GfM[²LH�M�>{H�b�M[VaM[KXH�>_Eiyie
bvd+BWK�SUBWV�HZMWCa; >{KaM[KX=?BRJ � KX;DE3>�ß¯ã Ù ß¯ä�>_;3BRE3d?@ H
!DEvMWd�ß)è Ý�é K_B´PRHYK�>{=+J3PRd+Hheub�MWPRH�BREiK_bvEiK��a�
OT=?KX;ÀKX;3H�@3=ÁÀjH�VXH�JkK�>_Eiy3y�MWJ3@3>�>_H�b�M[VaM[KXH�@ yk�À@3BWK_KXH�@Q�LHYV_KX=+CFMWdtd+=?J3HF>�MWJ3@ MWd+dtE3>{=+J3P5KX;3H
>XMWGIH�>_CFMWd+HWl�:<;3H�E3J3=?KX>�BRJ�KX;3Hz�De�M"g3=+>�M[V_H¼z{E3J3>{CZMWd+HF@�}�CFBWV_VXH�d�M[KX=?BRJöCFBDH�ÔIC�=+HFJLK\�%bjH�V_SUHFC�K
CFBWV_V_HFd�M[KX=?BRJ�� �[�al ì BRd+BWV`CFBD@3=+J3P�VXE3J3>AB1�LHYV�KX;3HmbjBRd+M[VX=�øZM[K_=+BRJ3>`=+J\HFMWCh;fs ± lRp SjBRJ3H�s ± ;vMW>
CFBRJ3>_=?@3H�VaM[yvd���G\BWVXHlOtnqpAKX;vMWJ�BWK_;3H�VX>F�3=�KmCZMWJ�VXE3=?J�K_;3HPÒXewM"gi=+>xVXHF>_BRd?EiKX=+BRJ�SUBWVmKX;3H�BWKX;3H�VX>�l
p J K_;3=+>�CZMW>_HW� �LBRE5CZMWJ E3>_HfKX;3H�MW@3@3=?KX=?BRJvMWd�b�M[VaMWGIH�K_H�V »3º3¿WÕ^Òk¹1º ê �kÑ KXB�SUBWVXCFH�>_H�b�M[VXM[KXH
bvd+BWK_>�yk� s ± �%KX;kE3>F� KX;3Hfb3VXB @3E3C�KPß¯ã Ù ß¯ä�>_;3BRE3d?@ J3B.O�ycH�ß)è Ýµé�Ù ß)è�ð}K_B�²LH�H�bÁ>{=+J3PRd+Hhe
b�MWPRH�BREiK_bvEiK��al & B.O HZMWCa; s ± PRH�KX>o=�KX>oB.OtJ´>_HFd?S+e�>_CZMWd?HF@ ÒXewM"gi=+>Fl��¥>_=+GI=?d�M[V »3º3¿RÕ�Ò.½^ËR¿J�LÑ

ÛRá



b�M[VaMWGIHYKXH�V HYgi=+>{KX>)=?S3�LBRE\MWd?>_BoOmMWJkK)K_B�>{H�b�M[VaM[KXHxbjBRd+M[VX=�øFM[KX=+BRJ3>Fl9�oHF>{KX;3HYKX=+CZMWd?d?�L�RPRE3=?@3HFd+=?J3HF>
SUBWV îR½3¿iË"Õ " ¸R½3¿iË"Õ =?J3CFd+E3@3H[|
F SUBWV�G�E3d?K_=�e s ± ß)è Ýµé � �1��HhgibjHYVX=+GIH�JkKX>�| îR½v¿ Ë"Õ}� ß)è Ýµé Ê ¸R½v¿ Ë"Õ}� � =?S »iºv¿WÕ^Òk¹.º ê � 2
F SUBWVo>_=?J3PRd+HYews ± HhgibjHYVX=+GIH�JkKX>��cBWV�PRd?BWy�MWd+><Ot=�KX;wß)è Ýµé1ç �.Ûi| îR½v¿ Ë[Õ�� ß)è Ýµé ÿ ��Ê ¸R½v¿ Ë"Õ}� å
=+S »iº3¿RÕ�ÒD¹.º ê � 2 � � óm|vK_;3=+> ¸L½3¿iË"Õ =+>mKX;3H�@3HFS MWE3d�KZ��MWJ3@�CFBRE3d?@�yjHNBRGI=?K{KXHF@c�

F SUBWV�ß)è�ð¤�À�<HYgibcH�VX=+G\HFJkK_>�OT=?K_;NE3J3H��LH�JYOtnqpjMWC�VXBR>_>�KX;3HAs ± >F| îR½3¿iË"Õ}� ß)è Ý�é Ê ¸R½3¿iË"Õ}� ß)è�ðWÊ
»3º3¿WÕ^Òk¹1º ê �kÑ

F SUBWV�ß)è�ð\� ámHYgibcH�VX=+G\HFJkK_>�OT=?K_;NE3J3H��LH�JYOtnqpjMWC�VXBR>_>�KX;3HAs ± >F| îR½3¿iË"Õ}� ß)è Ý�é Ê ¸R½3¿iË"Õ}� ß)è�ðWÊ
»3º3¿WÕ^Òk¹1º ê �kÑ Ê ¿ ÙWð Ø ¹ ëWÙ ½3·%� 2

pwKZ�Ï>�HZMW>{��KXB�bvd�MZ�öM[VXBRE3J3@ OT=?KX;´KX;3H��[M[VX=?BRE3>Nb�MWPRHYeud�MZ�LBREiKNb�M[VaMWG\H�KXH�VX>�yk�öBRG\=?K_KX=?J3PfKX;3H
Ë1º Õ è ÒW¿k· b�M[VXMWGIH�KXH�V�>_B�KX;vM[KzKX;3Hfbvd?BWK�PRBDHF>zKXB�KX;3H�>_C�VXHFH�JÁ@3=?V_HFC�KXd��ôy K_;3=+>�=+>�MWd?OxM.� >
GIBWVXH�d�MWJ3@3>{CZM[bjHYeud+=�²LHNKX;vMWJ�bjBWV_K_VXMW=?K{eud+=?²LH[l

?�?�?�y ± MW>_H�d+=+J3HNMWG\b^ò"bv;3>.�ÊÌ���bvd?BWKX>
:<;3Hx@3=?>XMW@i�[MWJkKaMWPRH�>)BRSiKX;3H6>{KaMWJ3@vM[V_@ eubvd+BWK)y�MW>{HFd+=?J3HmMWG\b^ò"bv;3>.�«Ì��7bvd?BWKX>q=?J3CFd+E3@3Hx>_;3B.Ome

=+J3P}BRJ3d?��y�MW>_HFd?=+J3HF>�KXB�M�V_HFSUH�VXHFJ3C�HI>{KaM[KX=?BRJ MWJ3@ @3=èÔICFE3d�Kw� =?J CFBRJLK_VXBRd?d+=+J3P�HYgvMWCYKXd?��OT;vM[K
KX=?GIHYeuVXMWJ3PRH�KXB�bvd+BWKFlÁæoJ3H�@3=?>XMW@i�WMWJLKaMWPRH�BRStKX;3Hùz{BRd+@ eu>{Kw�id+H�}öbvd+BWK_>�=?>�KX;vM[K�KX;3HY� @3BRJ7��K
CFBRGzyv=+J3H�MWG\b�" bv;vMW>{HNSUBWVTMzy�MW>_HFd+=?J3H�=+JLKXB�BRJ3Hl��� �1� �keud+=?²LH�CFBRG\bcBRE3J3@�bvd?BWKZ�i=?S	�LBRE�d+=�²LH
KX;vM[K�>_BWV{K�BRSmK_;3=+J3P3l�üoH�VXH[�Ï>z;3B.O KXB�PRHFJ3H�VXM[KXH z{BRd+@ eu>{Kw�id+H�}�y�MW>{HFd+=?J3H�MWG�b^ò"bv;3>.�«Ì��obvd?BWKX>
KX;vM[KtMW@3@iVXHF>_>TKX;3HF>_H�bjBR=+JLKX>F|

; *8�¢Ýi· ÙLØ »7¹ u � ÐÂ×¤E ;rN�3 � Ê ³®ÆËEG5l0aµ ÊéL è Ò[Ýv¹"ÕkÕ�ÒF»^·J� �40½5�Õ
3§Ê ¿ Ù ¹1ÕDÕ�Ò�»c·%� �40½5�ÕrÎ x Ê
Ø º Ý��
¹ å S4ÊêL ¹ ëRÙ[ð � ß)èlë é áìS

è ½3¿ Ë[Õ u�;¤Ê Ñ Ê Ñ Ê Ñ Ê Ñ Ê Ñ Ê � Ù »i½í� Ê îR½3¿iË"Õ}� ß¯ã�Ê ¸L½3¿ Ë[Õ�� ß¯ä4Ê
Ë"ºDÕ è ÒW¿D·%�]��k�º õ¯�±u%=�3�E ;rN�3 � �

è ½3¿ Ë[Õ u�;¤Ê Ñ Ê Ñ Ê Ñ Ê Ñ Ê Ñ Ê �w½kÊ Ù ¹�� Ê îR½v¿ Ë[Õ�� ß¯ã�Ê ¸R½3¿iË"Õ}� ß¯ä4Ê
½v¿ Ë[Õi¿iÒ ð ·J�LÑ Ê Í ¿iË ê Ù ¿i¹ ëWÙ ¿k·%� 2 Ê Ë1º Õ è ÒW¿k·J��� k�º õ¯�±uM=�3�EÛ;rN�3 � �

; *8�¢Ñ �%BRJ3CFH��LBRE7���LH�]vJ3=?>_;3HF@�OT=?KX;�KX;3HN�[M[VX=+M[yvd+H�;.�
:m;3H è Ò[Ýv¹"ÕkÕ�ÒF»^· � ¿ Ù ¹"ÕkÕ^Ò�»^· ��" Ø ºiÝ b�M[VaMWG\H�KXH�VX>)KXB Ýi· ÙRØ »7¹ b3V_B1� =+@3Ht@3=�VXHFC�KACFBRJLK_VXBRdvB.�LH�V
OT;vM[K�KX=+G\HYeuVaMWJ3PRH�KXB�VXHZMW@ =?J S�VXBRG KX;3HI�ösQ�ßE3>_HfJ3B�G\BWVXH\KX;vMWJ KwOxB�BRSxKX;3H\K_;iVXHFH>�'6�Bhl
�7Ûil ~Yl�?_�XlMLo>{HoBRS	KX;3H ¹ ëRÙ[ð b�M[VaMWGIHYKXH�VmCZMWJ�CFBRJLK_VXBRdjOT;3=+Ca;�Ot;3BRd?H�>{CZMWJ3>xKXBzVXHZMW@�=+J ��ß)èîë é áCZMWJIycH�MN�LHFCYKXBWV6BRS�ï J3BRJ e�CFBRJLKX=?PRE3BRE3>@ðj>_CFMWJ3>6=+Sj@3H�>_=?VXH�@c�al�:m;3HF>_HTb3VXB1� =+@3HF>`KX;3H�d?H��LH�VaMWPRH<KXB
bv=+CX²�>{CZMWJ3>NJ3BWK�MWC�CFHF>_>_=�yvd+Hz�i=+M\KX;3H�MWEiKXBRGfM[K_=+C�>{KXMWJ3@vM[VX@ eubvd?BWK�>_HFd+H�C�KX=+BRJöMWd+PRBWV_=?KX;3G��^MWJ3@
KXB MW@"~rE3>{KIKX;3H�=+JLKXH�V_�[MWdxOt=�KX;3=+JÁMö>_CZMWJQMW>�@3HF>_=�VXHF@��ß>{;3=+S�KI=?J KX=?GIHW�`d+HFJ3PWK_;3HFJ�ò[>_;3BWV_KXH�Jc�al
p S�VXHZMW@3=?J3P}=?J�~rE3>{K�M�SUH�O GI=?JDEiK_HF>NBRSA@vM[KaMi� Ýi· ÙLØ »7¹ OT=+d?dqyjH�b3VXH�K_Kw�w! E3=?CX²öSUBWVNH��LHFJöKX;3H
yv=+PRPRH�>{K��öscl9:�B�Ca;3HFCX² OT;3H�KX;3H�VNKX;3H�VXHIM[VXH\S�VX=?J3PRHF>�=?J M}>{bcHFCF=�]vC\KX=+G\HYeuVaMWJ3PRH[�	�LBRE GIM.�
]3VX>{KmOmMWJLKmKXBzbvd�MZ��M[VXBRE3J3@�Ot=�KX;fbv;3>.� å �`bvd+BWKX>mMW>m@3HF>_CYVX=?ycHF@}=?J�KX;3H�J3HYg Km>_Eiyieub�M[VXMWPWVaM[bv;7l
F p S9KX;3H�V_H�M[VXH�>_BRG\Ho>{KaM[KX=?BRJ3>m�LBRE�²iJ3B.O �LBRE�@3BRJ7�õKmOmMWJLK<K_B�VXHFMW@�=?J7�i�LBRE�CZMWJ�E3>_H�KX;3H

ÛRã



ÆÙE§5l0�HFJLK_V_�c|�M��LHFCYKXBWV�BRS6MWJLKXHFJ3JvM�p�Ö�>oKX;vM[K�d+=?GI=?K Ý · ÙLØ »�¹ KXB�BRJ3d?��K_;3BR>_Hzy�MW>_HFd+=?J3HF>
��" MWEiKXB CFBWV{VXHFd�M[K_=+BRJ3>Y�TKX;vM[K�CFMWJ yjH\SUBWV_GIHF@ S�VXBRG�KX;3HI>_HYK�BRSx>{KaM[K_=+BRJ3>�=?JñÆÙEG5î0alf�o>
KX;3=+>�=+>�KX;3H}>{HFCFBRJ3@Âb�M[VaMWGIHYKXH�VZ� �LBREÂ@3BRJ7�õK�J3HFHF@ÂK_BöKw� bcH�KX;3H z ÙWð Õ�¹®� } OT;3HFJÁ�LBRE
E3>_Hz=?K�=+J�KX;3H�BWV_@3H�V�M[yjB.�LHWlmp J�K_;3=+>�CZMW>{HW�c=�KZ�Ï>�E3>{EvMWd+d?��HZMW>_=?HF>{KoKXB\HF>{KaM[yvd?=+>_;´M��LHFCYKXBWV
BRSxMWJLKXHFJ3JvM"eup�Ö�>�KX;vM[K��LBRE @3B}OmMWJLK�K_B}E3>_H\b3V_=+BWV�K_B}CZMWd?d+=+J3P Ýi· ÙRØ »7¹ �ßSUBWV�HYgvMWG�bvd+HW�
Í Ø ¹1Õ Ù *O� L 0 Ê å Ê " *7/ Ê �J� Si�a�7MWJ3@}K_;3HFJ�E3>_H�KX;3=+>m�WM[V_=�M[yvd+H�=+J�KX;3H Ý · ÙLØ »�¹ CZMWd?d¾|
Ù *8� Ý · ÙLØ »�¹ u � Ð°×§E ;rN�3 � Ê Í Ø ¹"Õ Ù Ê ¼k¼D¼Hx l :m;3=+>�>XMZ�LHF>fKw� bv=+J3P OT;3HFJQ�LBRE GIM[²LH
>_Eiyv>_H
!DE3HFJLK Ýi· ÙLØ »7¹ CZMWd?d+><SUBWVt@3=ÁÀjH�V_HFJkKTKX=+G\HYeuVaMWJ3PRH�>Fl

F n^BWV�MWd?K_H�VXJvM[KX=��LH�OmM.� >�K_B�VXHFMW@ =+Jö@3=gÀcH�VXHFJLK�>{Eiyv>_H�KX>NBRSAKX;3H��ösc���LBRE´CFBRE3d?@ E3>_H�KX;3H
b�M[VaMWGIH�K_H�VX> ¹LË"º Ý ë ·%� ×§Õ�6 : Ñ BWV ¹ ëRÙ[ð � × 6�;~E � D1lo:m;3HzSUBWVXGIH�V�OT=+d?d9VXHFMW@´=?J�MWd+d9@vM[KaM
MW>_>_BDCF=�M[KXH�@�OT=?K_;�K_;3Ho>{bjHFC�=?]vHF@�>_BREiVXCFHL�%>Y�a�vMWJ3@fKX;3Hod�M[K{KXH�V6OT=+d?d^VXHZMW@�=?J�MWd?dc@vM[KaM�MW>_>{B[e
CF=�M[K_HF@�Ot=�KX;�KX;3H�>{bcHFCF=�]vHF@ö>{CZMWJ	�ß>Y�al ± BWK_;�M[VXPRE3GIHFJLKX>tKaM[²LHNKX;3HzSUBWVXG BRS`M\�LHFCYKXBWVoBRS
=+JLKXHFPRH�V_>Fl

�o>)VXE3JIM[ycB1�LH[� Ý · ÙLØ »�¹ d?BLMW@3>`MWd+d y�MW>_H�d+=+J3H�>A=?JkKXB�KX;3Hx�[M[VX=�M[yvd?H Ù l)n�BWVAM��.�"eu>{KaM[KX=?BRJ�PRd?BWy�MWd¾�
KX;3=?>)CZMWJ�ycHo�1�W×ty�MW>_HFd?=+J3HF>Fl îR½v¿ Ë"Õ}� �"å MWJ3@ ¸R½v¿ Ë[Õ�� K b3VXB1� =+@3HF> M�VXHFMW>_BRJvM[yvd+HmCFBRG\b3V_BRGI=+>_H
yjHYK O6HFHFJ�GI=+J3=?GI=�ø�=+J3P�KX;3H�JkE3G�ycH�V�BRS)BREiK{bvEiK�b�MWPRHF>oMWJ3@�;vMZ�i=?J3PId+H�PR=?yvd+H�bvd+BWKX>�lÙü�H�K_KX=?J3P
G�E3Ca;�b�MW>{K��1Ô ä ���ßPRBDB @�SUBWV��1��>{KaM[K_=+BRJ3>tBRJ ��b�MWPRH"�xd?HZMZ�LHF>tKX;3H�bvd+BWKX><b3VXH�K_Kw��>_GfMWd+dßlAp S
�LBRE�OmMWJkK KXBobvd?BWK�Mo>_Eiyv>{H�K�BRSvy�MW>_HFd?=+J3HF>��k�LBRE�CZMWJ�E3>_H<K_;3Hm]3V_>{K K O6B�b�M[VaMWG\H�KXH�VX> MWS�K_H�V KX;3H
�[M[VX=�M[yvd?HYeuKXB[e¾bvd+BWKZ|	VXH�bvd+MWCFHxKX;3H6]3VX>{K KwOxB Ñ >)yk���LHFC�K_BWVX> BRS^MWJLKXHFJ3JvM"e¾p�Ö�> KXB�SUE3J3C�KX=?BRJ�=?JzKX;3H
GfMWJ3J3H�V�BRSj��p��xs\MW@i�LHYV_yv> ¦1² 2LÜ ²-²1¦ MWJ3@ ¨-¦ �RÜkÐ £�² Ü � V_HF>{bjH�C�KX=?�LH�d?���ß>_HFHtK_;3Ht@3=+>{CFE3>_>_=?BRJ�M[K
KX;3H�yjHFPR=?J3J3=+J3PIBRSq��Ûil ~a�al

p J è ½v¿ Ë[Õ �vKX;3HN@3H�S MWE3d?K�=?>xKXB��LHFCYKXBWVTM.�LH�VXMWPRH�MWd?djKX;3HN=?JkK_HFPWVaM[KX=?BRJ3><=?J�KX;3H�KX=?GIHYeuVXMWJ3PRH
CFBRJLKaMW=+J3H�@I=+J\K_;3H<�[M[VX=�M[yvd?H Ù l)p S^�LBRE7�Ï@�b3VXHFSUH�V6MN>_CZMWd+M[V6MZ�LH�VaMWPRH[�kKX;3H�JI=+J3CFd?E3@3H ¹ ëRÙ ¿ Ù Ý
� 2 l
:m;3HTE3J3=�KX>ASUBWV KX;3HTMWG\b9�«Ì���bvd?BWKX>`M[VXHmCFBWV_VXH�d�M[KX=?BRJ e�CFBDH�ÔICF=?HFJLK ä �.× þ �ßBRS�KXHFJ�KXH�VXGIH�@ z{GI=?d+d?=�e
MWG\bG}Ùy yvEiK J3BWK KXB�yjHmCFBRJ3SUE3>_H�@\Ot=�KX;�CFEiV_VXH�JkKZl?l+l?l��a�LMWJ3@�@3HFPWVXH�HF>ASUBWV KX;3H6bv;vMW>{HL�«Ì��9bvd+BWKX>Fl
& BWKXH�KX;3HNKwOxB\MW@3@3=?KX=?BRJvMWdjb�M[VaMWGIH�K_H�VX><SUBWVtKX;3H�bv;vMW>_HL�«Ì��6bvd+BWKZ|
F ½v¿ Ë"Õ3¿iÒ ð ·%�kÑ bvd+BWK_>\bjBR=?JkKX>IVXM[KX;3H�VfKX;vMWJQCFBRJ3J3HFCYKX=+J3P KX;3HFG Ot=�KX;Àd+=?J3HF>´�%KX;3H è ½v¿ Ë"Õ
@3HFS MWE3d?KY�al6:m;3=+>TM.�LBR=?@3>TC�d+EiK_KXHYV�BRJ�K_;3HNbvd+BWK<SUBWVos ± ò"bcBRd+>mOt;3BR>{HNbv;vMW>_HN;DE3PR>�ò��.áR×%ó[l

F Íi¿ Ë ê Ù ¿3¹ ëWÙ ¿k·J� 2 SUBWVXCFHF>oKX;3Hz�De�M"g3=?>tVaMWJ3PRHzBRS`MWd+d	bvd+BWKX>�KXBfycH�KX;3H�>XMWGIH�VaM[K_;3H�VoKX;vMWJ
>_CZMWd?=+J3P�=?J3@3=?�i=?@3EvMWd+d���K_B�]3K6HZMWCa;fbvd+BWKFl :<;3=?>�CZMWJIycH�;vMWJ3@i�\SUBWV�bv;vMW>_Htbvd+BWK_>F�kK_BzMWd+d?B1O
Mô!DE3=+CX² �i=?>_EvMWdxCa;3HFCX²ÁBRJ KX;3H zr��M[K_J3HF>_>p} BRS<KX;3H�bv;vMW>_H�MWC�V_BR>_>�K_;3H�y�MWJ3@7��OT=?K_;3BREiK
;vM.� =+J3P�KXB�OxBWV{V_��M[yjBREiK<VXHZMW@3=+J3P�KX;3H��kewM"gi=+>mVaMWJ3PRHF>Fl
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? s y ± MW>_H�d+=+J3HNMWG\b^ò"bv;3>.� å �Abvd+BWK_>
� BRE�CZMWJ�PRB�ycH��LBRJ3@�K_;3H<>rKaMWJ3@vM[VX@�bvd?BWKX>)yD��>{;3B1OT=+J3P�GIBWVXH<s ± ò"bjBRd?>F�kM�d+M[VXPRH�V HYg KXHFJLK

BRS�KX;3HNHYgibcH�VX=?GIHFJLKZ��MWJ3@�ò[BWV�GIBWVXH�y�MW>_HFd?=+J3HF>�lx:<;3H�K_VX=?Ca²�=?>TKXB�VXHZMW@�=?J�GIBWVXH�BRS�KX;3HN@vM[KaM
OT=?KX;3BREiKtE3>_=+J3PIEib�HYg3CFH�>_>_=?�LHNGIHFGIBWV{�L� yD��@3BR=?J3P\KX;3H�MZ�LH�VaMWPR=?J3PIMWC�V_BR>_>TKX;3H�y�MWJ3@�=+J�KX;3H
Ý · ÙRØ »7¹ >{KaMWPRH[l�üoH�VXHW�õ>z;3B1O KXB�PRHFJ3H�VaM[K_Hùz{BRd?@ e�>{Kw� d+H
}�y�MW>_H�d+=+J3H�MWG\b^ò"bv;3>Z� å �obvd+BWKX>�K_;vM[K
MW@3@iVXHF>{>tKX;3HF>_H�bjBR=?JkKX>�|

; *8�¢Ýi· ÙLØ »7¹ u � ÐÂ×¤E ;rN�3 � Ê ³ ÙWð Õ^¹r� ÆËEG5l0aµ Êa³ Ù[ð Õi· ðkð3Ù � ÆÙE§5 µ Êh³Fê Ù ¹R·k¿3Ò ð ·%� ó�0½=@Eiµ Ê
³ ¹kË1ºiÝ ë ·J� ×§Õ 6j0Xµ ÊôL è Ò[Ýv¹1ÕDÕ�ÒF»^·%� �40½5�ÕJ3¤Ê ¿ Ù ¹1ÕkÕ^Ò�»c·%� ��0½5µÕ®ÎÛÊ Ø º Ý
��¹ å S
Ù ¶ è Ý ·%õ
� 2 Ê5³�; s 3�Õp;9¾~?�E�¾rMp6 D~EG5µÕ DF=�o�;~Õ�;rN¤0Xµ x

Õk½3¿ Ë[Õ u�;¤Ê Ñ Ê Ñ Ê Ñ Ê Ñ Ê Ñ Ê � Ù »i½í� Ê îR½3¿iË"Õ}� ß¯ã�Ê ¸L½3¿ Ë[Õ�� ß¯ä4Ê
Ë"ºDÕ è ÒW¿D·%�]��k�º õ¯�±u%=�3�E ;rN�3 � �

Õk½3¿ Ë[Õ u�;¤Ê Ñ Ê Ñ Ê Ñ Ê Ñ Ê Ñ Ê �w½kÊ Ù ¹�� Ê îR½v¿ Ë[Õ�� ß¯ã�Ê ¸R½3¿iË"Õ}� ß¯ä4Ê
Íi¿ Ë ê Ù ¿3¹ ëRÙ ¿k·J� 2 Ê Ë"ºDÕ è ÒW¿D·%�]��k�º õ¯�±u%=�3�E ;rN�3 � �

; *8�¢Ñ �%BRJ3CFH��LBRE7���LH�]vJ3=?>_;3HF@�OT=?KX;�KX;3HN�[M[VX=+M[yvd+H�;.�
:m;3H�@3=gÀcH�VXHFJ3C�HF>tyjHYK O6HFHFJ�KX;3=?>tMWJ3@}K_;3HNb3VXH�� =+BRE3><CZMWd+d?>TBRS Ýi· ÙRØ »7¹ =?J3CFd+E3@3HW|
Ü :<;3H�HYg bvd+=?CF=?Kt=+J3CFd?E3>_=+BRJ�BRS`MWd+d	KX;iVXHFH�b�M[VaMWG\H�KXH�VX>tE3>_HF@´SUBWV�GfM[²i=?J3P\>_Eiyv>_HYKX>NBRSqy�MW>{HYe
d+=?J3HF>Fl ± ��@3HFS MWE3d�KZ�	HZMWCa; =+> Ñ �jOt;3=?Ca; GIHZMWJ3>o=?J3CFd+E3@3H�H��LH�V{� KX;3=?J3P �ßJ3BWK�HYgiCFd+E3@3H�@öyk�
BRJ3H\BRS`KX;3H�BWK_;3H�VNb�M[VXMWGIH�KXH�V_>Y�al�:m;3H Ù[ð Õ�¹ b�M[VaMWGIH�KXHYVN=?>�K_;3H�>XMWG\H�MW>�>_HFH�J =+J´KX;3H
b3VXH�� =+BRE3>�>_Eiyieub�M[VXMWPWVaM[bv; SUBWV�MWG�b^ò"bv;3>.�«Ì���bvd+BWK_>Fl�:m;3H Ù[ð Õ3· ðDð3Ù " ê Ù ¹R·k¿3Ò ð · b�M"e
VaMWGIH�K_H�VX>tycHF;vM.�LHzKX;3Hz>_MWGIHzMW>�KX;3H�zr]3VX>rK�KwOxB Ñ >p}�=?J Õk½3¿iË"ÕG+ è ½v¿ Ë"Õ � 6µBal�KX;3Hz=+J3=�KX=�MWd
HYgvMWG�bvd+H�=?J´�7Ûil ~a�al # MWCa;�KaM[²LHF>tM\�LHFC�KXBWVoBRS MWJLKXHFJ3JvM"e¾p�Ö =+JLKXHFPRHYVX>�BWVo>{KXM[KX=+BRJ�M[y3y3V_HYe
�i=+M[KX=+BRJ3>Fl � BREÂCZMWJ7��KfE3>_H Ù[ð Õ�¹®� ÆÙEG5î0�=+JÀCFBRGzyv=+JvM[K_=+BRJÁOT=?KX;ÁHF=?KX;3HYV ÙWð Õi· ðkðvÙ � ÆËEG5
BWV�ê Ù ¹W·D¿iÒ ð ·%� ó�0½=@E3l�:qM[² =+J3PfMWC�CFBRE3JkK�BRS)KX;3H�VXE3d?HF>oSUBWVob�M[VaMWGIHYKXH�V{e¾b�MW>_>_=+J3P�=?J´PRd?=+>_;7�
HYgvMWG�bvd+HF>ABRScKX;3HTOxM.� >A�LBRE\OxBRE3d?@Id+=�²LHFd?�zOxMWJkKAKXB�VXE3J Ý · ÙLØ »�¹ SUBWVxMWG\b^ò"bv;3>Z� å ��bvd?BWKX>
=+J3CFd?E3@3HW|
F Ù *O�kÝ · ÙLØ »�¹ u � Ð°×§E ;rN�3 � Ê Í Ø ¹"Õ Ù Ê è Ò[Ý�¹"ÕkÕcÒ�»c·J��¼k¼k¼ ¼k¼�x y VXHZMW@3>�MWd?doy�MW>_HFd+=?J3HF>
SUBWVXGIHF@�S�VXBRG K_;3Ho>_H�KmBRS7>{KaM[K_=+BRJ3>x=+JIK_;3H��%b3VXHYe�MW>_>_=+PRJ3H�@c�A�LH�C�KXBWV Í Ø ¹1Õ Ù �ß=+S Í Ø ¹1Õ Ù
J3BWKtb3VXHYe�MW>_>_=?PRJ3HF@7�^=�KZ�Ï>m�[MWd+E3H�Ot=?d+djyjH Ñ �v>_B\MWd+d�>{KaM[K_=+BRJ3>mOt=?d+djyjH�VXHZMW@�=+Jc�al

F Ù *O�kÝ · ÙLØ »�¹ u � u½Ð°×§E ;®N�3 � Ê Ñ ÊØL � Ê w SMÊ Í Ø ¹[Õ Ù Ê è Ò"Ýv¹[ÕkÕ^ÒF»c·%�6¼k¼D¼k¼jx y VXHZMW@3>`=+J�MWd+d
y�MW>_HFd+=?J3HF>tKXB�>{KaM[KX=?BRJ3>N�_" �\SUBWVXGIH�@}yD��>{KXM[KX=+BRJ3><=+J Í Ø ¹"Õ Ù l � BRE�@3BRJ7�õKT;vM.�LH�KXB
OxBWV_V_� M[yjBREiKNy�MW>_HFd+=?J3HIBWVX@3H�V
�)=+S Í Ø ¹1Õ Ù =+J3C�d+E3@3HF>z>{KXM[KX=+BRJ � �9KX;3HFJ y�MW>{HFd+=?J3H��.�D�
Ot=?d+d)HYgi=+>{K�=+J Ù l OTHZMW@3=+J3P�=?J MWd?dqy�MW>_HFd?=+J3HF>�KXB���>{KaM[KX=?BRJ3>�=+>�BRS�KXHFJ M�CFBRJL�LHFJ3=+HFJLK
OmM.��BRSvM.�LBR=?@3=+J3P�KX;3H�H�ÀjHFCYKX>)BRSvMWJzBREiKaMWPRHYe¾bjH�VX=?B @z=?J�KX;3H zrVXHZMWdg}�VXHFSUH�V_HFJ3CFHm>{KaM[KX=?BRJ
=+J�M�PRd+BWy�MWd¾�iOT=?K_;3BREiKtPRBR=?J3P�KXB�KX;3H�HhgiK_VXH�GIH�BRS9VXHZMW@3=?J3PI=+J}MWd+d¬íz�.��>{KaM[K_=+BRJ3>Fl

F Ù *O�kÝ · ÙLØ »�¹ u � u½Ð°×§E ;®N�3 � Ê Ñ Ê Í Ø ¹[Õ Ù Ê Í Ø ¹[Õ Ù Ê è Ò"Ýv¹[ÕkÕ^ÒF»c·%�6¼k¼D¼k¼jx y V_HZMW@3>9=?JNHhg e
MWC�KXd?��KX;3H�>XMWGIH�@vM[KaM�MW>�KX;3H�]3VX>{KNHYgvMWG�bvd+HW�7yvEiK�K_;3H�=?JkKXHYVXJvMWd`O6BWV_²i=?J3PR>NBRS`KX;3H
� s�! E3H�V_� =+J3P�GfM[²LHF> =?K`G�E3Ca;\>_d?B1O6H�Vo� KX;3H<V_HZMW>_BRJ�OT;L��K_;3H Ù[ð Õ�¹ b�M[VaMWGIH�K_H�V OmMW>
MW@3@3HF@�=+J�KX;3HN]3VX>rKTbvd+MWCFH"�al

Ü Lo>_HoBRS7KX;3H ¹LË"º Ý ë ·%� >_HFd?HFC�KX=?BRJ�CYVX=?KXHYVX=�M�MWd?d+B.Ot>A�LBRE�K_B�d+=?GI=?KAKX;3Htbvd+BWK�KXB�M[b3b3VXBWb3VX=+M[KXH
>_BREiVXCFH�>F�DE3>{EvMWd+d?��BRJ3HF>)SUBWV)OT;3=+Ca;��LBREz;vMZ�LH6VXHZMW>{BRJvM[yvd+Hm@3H�KXHFCYKX=+BRJ3><�%K_B�M.�LBR=?@�bvd+BWK_KX=?J3P
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E3JibjHF@vMWPRBRPR=?CZMWdcJ3HFM[V{e<øFHYVXB�MWG\bv>6MWJ3@IVXMWJ3@3BRG bv;vMW>_H�>Y�alA:<;3=?>6CZMWJ\ycHoM�>_=?J3PRd+Ht>{BREiVXCFH
BWVzM��LHFC�KXBWV�BRS6>_BREiVXCFH�>F�qHYg b3VXHF>_>_H�@ HF=?KX;3HYVzMW>�>{BREiVXCFHYe¾p�Ö =?JkKXH�PRH�VX>f�%Ch;3H�Ca²öKX;3HF>_H�BREiK
�i=+M »7¹D¹.ºR» u � Ð°×§E ;rN�3 �jx BWVtMW>t>{BREiVXCFHYeuJvMWGIHN>rK_VX=+J3PR>�l

Ü :<;3H�=?J3CFd+E3>_=?BRJ¢BRSoKX;3H Ù ¶ è Ý ·JõJ� 2 MWJ3@¢MZ�LH�VaMWPR=+J3P[euCFBRJLK_VXBRdtb�M[VaMWG\H�KXH�VX>�l Ù ¶ è Ý ·%õ
� 2
M.�LHYVaMWPRHF>6KX;3H�@vM[KXM�MWC�VXBR>_>xS�V_H
! E3HFJ3CY�ISUBWVmHZMWCa;Iy�MW>_HFd?=+J3H.òRs ± ò"bcBRdUò[=+JLKXHFPWVXM[KX=+BRJfMW>�=?K6=?>
yjHF=?J3P�V_HZMW@öS�V_BRG KX;3H��ös�=?JkKXBfKX;3Hz�[M[VX=�M[yvd?HWl�:<;3H�MZ�LH�VaMWPR=?J3PIb3VXB CFH�>_>N=?>oCFBRJLK_VXBRd+d?HF@
yD��KX;iVXH�H�MW@3@3=?K_=+BRJvMWdjb�M[VaMWGIHYKXH�VX>F|
F ¹ ëWÙ ¿ Ù Ý�� |A@3H�S MWE3d?K�=?> Ñ �vCZMWJ}ycHN>_HYKtKXB 2
F ¸ � � ÷ k ìãëÓö_Ê ¸ å � ÷ k Þ à n�Þ |AKX;3H�d+B.OxHF>rKl"¥;3=+PR;3HF>{K�S�VXH
! E3H�J3C���bjBR=?JkK_>TKXBI=?J3CFd+E3@3H�=+J
KX;3H}MZ�LH�VaMWPRH[löp STJ3BWK�M[VXH�>{bcHFCF=�]vHF@7��KX;3HFJ5KX;3H�GI=+@3@3d?H÷²�áR×%´ BRSmKX;3H�b�MW>_>{y�MWJ3@
=+>�E3>_HF@Q� yjHF>{K�KXB�>{bcHFCF=+S���ycBWKX; BWV�J3H�=?KX;3H�VY�alz:m;3H z{GI=?@3@3d+H
}�S�VXH�! E3HFJ3C���bcBR=+JLKN=?>
@3H�]vJ3HF@´MW>Ùß~� ÿ ��G �ly KX;kE3>��1Ô�SUBWV�M�ÛL�1eubcBR=+JLKt>{bcHFC�K_V_E3G�l

F Ì^Ò Ø ÕLÊ}� |)>{bcHFCF=?S��fKX;3H�S�VaMWC�KX=?BRJ �ß×�ø �[�`BRS7KX;3Hoy�MWJ3@�KXB�MZ�LH�VaMWPRHoB.�LH�VZ�3C�HFJkK_H�VXHF@
M[KTKX;3HNGI=+@3@3d?H�BRS�KX;3H�y�MWJ3@7�^=?S ¸ � " ¸ å M[VXHNJ3BWKT>{bcHFCF=?]vH�@ �ß@3HFS MWE3d?Kl� ×ilÉáD�al

n�BWV Õk½3¿ Ë[Õ �iKX;3H�@3HFS MWE3d�Km=+>�K_B�bvd+BWK�bcBR=+JLKX>�VaM[K_;3H�VxKX;vMWJfd+=?J3HF>F�i>{B�M�>_H�b�M[VaM[KXH ½v¿ Ë[Õi¿iÒ ð ·J�LÑ
=+>{J7�õK�J3H�HF@3HF@5SUBWV�bv;vMW>_H�>��ßBRS6CFBREiV_>_HW� ½3¿iË"Õi¿3Ò ð ·%� 2 CFBRE3d+@öyjHIE3>_H�@ =+S6@3HF>{=?VXHF@ SUBWV�HF=?K_;3H�V
bvd+BWKY�al\�oPLMW=?J7�	KX;3HYVXHIM[VXH��.��@3=ÁÀjH�VXH�JkKzC�BRd+BWVX>�=+J K_;3H\CFBRd?BWV{e�>_Ca;3HFG\HW��HFJ3BRE3PR; SUBWV�áLs ± BRS
�"bjBRd)BWV��ks ± BRSA�WbcBRd¾l�p S �LBREö;vMZ�LH\áLs ± BRSA�WbcBRd¾�7KX;3HFJ´KX;3H�d�MW>{K��ks ± Ot=?d+d)MWd?d�yjH�yvd�MWCX²jl
� BREÂCZMWJQMZ�LBR=+@ÁKX;3=?>\yk�Ábvd+BWK{KX=+J3P M >_Eiyv>_H�KfBRS�s ± >�� KX;3H�KX;3=�VX@xz Ñ }3�m×"euy�MW>_HF@c�zBWV\bjBRd?>
�%KX;3H�]vS�KX;rz Ñ }3�6��e¾y�MW>_HF@c�al � BRE CFBRE3d+@5MWd?>_B�E3>_H »iºv¿WÕ�ÒD¹.º ê �LÑ KXB�>_H�b�M[VXM[KXHIKX;3H�s ± >�bcH�V
y�MW>_HFd?=+J3HW��M[KtKX;3HzHYgibcHFJ3>_H�BRSMß)è�ðZeuK_=+GIHF>tGIBWVXH�>_Eiyie¾bvd+BWKX>�l�pT@3BREiy3K�KX;vM[KtOxHzCFBRE3d+@�CFBRG\H
Eib�Ot=�KX;�ÛL�\@3=?>{KX=+J3PRE3=?>_;vM[yvd+H�CFBRd+BWVX>z�r�.�\GI=?PR;kKtH��LHFJ�yjH�CFBRJ3>_=+@3HYVXHF@öM\>{K_VXHYKXCa;7l+l+lâ�a�^yvEiK�=+S
@3HFGfMWJ3@�=+>xKX;3H�V_HW�3OxHNC�BRE3d+@�PR=?�LH�=?KTM�PRB3�3BWVtM[K<d?HZMW>{KmVXH�bcHZM[KmKX;3H��.�"euCFBRd+BWV_>mKwOT=+CFHoVaM[K_;3H�V
KX;vMWJ�~rE3>rK�@3HFS MWE3d�KtKXB�MWd+d7yvd�MWCX²�MWS�KXH�VN�.�il

ôqÅ=¦)Ævï§�zÚ�ÅUï^ñ Ç
:<;3=?>�>{KXH�b¢HF>{KaM[yvd?=+>_;3H�>�M d?B1OmeuOxH�=+PR;LK��vBDBWVZl �od+dT�i=+>{=?yv=+d?=?KX=?HF>\OT=?KX; M OxHF=?PR;kK�d?B1O6H�V

KX;vMWJ KX;3Hf>{bcHFCF=�]vHF@ O6HF=+PR;LK�CFEiK{euB>ÀÂOt=?d+d yjHI��MWPRPRHF@¢�¾MWCYKXEvMWd+d��L��Ot=?d+d`;vM.�LHIK_;3HF=?VzOxH�=+PR;LKX>
Á >{H�KIKXB �~ø Á ø �xMWJ3@Áb�MW>{>_HF@ÀKXB KX;3H�nqpr:ts ]vd?H}KX;vM[K�OmM.�{y K_;3H�@vM[KaMöOT=+d?d<>rKX=+d?d<Hhg3=+>rK
=+JQKX;3H�nqpr:TsÀ]vd?H"�al ´ HF=?PR;kKX>wÎ�� M[V_H�MWd+>_B ��MWPRPRHF@7�<VXHFPLM[VX@3d?HF>_>�BRS�K_;3H�OxHF=+PR;LK�CFEiK{euB>À
E3>_HF@7lxpxPRH�J3H�VaMWd+d���V_E3J è ¿ Ù ÍkÌi·3Ò"ÍRÊ Õ d+MW>{KZ��>_B\KX;vM[K<KX;3HNd+B.O<e¾OxHF=+PR;LKt� =+>_=�yv=+d?=?KX=?HF><OT=+d?d�>_;3B1O
Eib BRJ K_;3H\>{KaMWJ3@vM[V_@ibvd+BWKX>F�9MWJ3@ KX;kE3>�b3VXB.�i=?@3H\M�GIBWVXH�;3BRJ3HF>{KN�i=+HYO¥BRSAKX;3H�CFBWV_VXHFd+M[KX=+BRJ7l
p S è ¿ Ù ÍLÌi·3Ò"ÍLÊDÕ OxH�V_HIVXE3J yjHFSUBWV_Hf>{KaMWJ3@vM[VX@ bvd+BWK_>F��KX;3HFJ MWd?d`KX;3Hfd?B1OmeuO6HF=+PR;LK��i=?>_=?yv=?d+=�KX=+HF>
OxBRE3d?@};vMZ�LH�J3H�PLM[KX=?�LHoOxHF=?PR;kK_>F��MWJ3@�KX;kE3><S MWd+d7BREiKX>_=?@3H�K_;3H�bvd?BWKX>F�3GfM[² =+J3P�KX;3H�bvd+BWK_><d?B BW²
KXBDB z{CFd?HZMWJ�}}�ßBRS9C�BREiVX>_HW�3OT=?KX;�@3=+>{² >xKX;3=+>mbjBR=?JkK<=+>xycHFCFBRGI=?J3P�GIBDBWK��alqüoHYVXH�M[V_H�K_;3H�>rKXH�bv>
SUBWV�@3BR=?J3P�KX;3H�OxHF=?PR;kK<��MWPRPR=+J3P3|

?�y ³ ÌLÊcÒk¹"Õ µ�b3VX=?JkK_>TBREiKTMzKaM[yvE3d�M[V<;3=+>rKXBRPWVaMWG
BRS�;3B.O GfMWJL��MWEiKXBDCFBWV_VXHFd+M[KX=+BRJ3>`" y�MW>{HYe
d+=?J3HF>6OxBRE3d?@�V_HFGfMW=+JfE3Ji��MWPRPRH�@�SUBWVx�[M[VX=?BRE3>6OxHF=+PR;LKmCFEiK{euB>Àj>��¾×�K_B�×ilÉãLÈ�=+Jf>rKXH�bv>mBRS	×ilÉ×LÈk�al
Ö�E3H<K_B�b3V_H��i=?BRE3>`BWbcH�VaM[KX=?BRJ3>T�ßGIBR>{KXd��N��MWPRPR=?J3PNSUBWV >rbjHFCF=�]vCTC�BRJ3@3=?KX=?BRJ3> OT;3HFJ�GfM[²i=?J3P�KX;3H
�ös " d�M[K_H�V å ê Ò"Õkíkí �a��>_BRGIHo� =+>_=�yv=+d+=�KX=+H�>6Ot=?d+d7MWd�VXHZMW@i��;vMZ�LH Á ÍQ×�yk��KX;3=+>xbjBR=?JkKFl ÌLÊcÒk¹1Õ

�k�



MWd+>{B�b3VXB.�i=?@3HF><M�C�BRE3JkKTBRS	� =+>_=�yv=+d?=?KX=?HF>6Ot=�KX; Á Î �\�%OT;3=+Ca;}E3>{EvMWd+d?�I>_=+PRJ3=�]vHF>T>{BRGIHo>_BWV_K<BRS
CFBWV_V_HFd�M[KXBWV<yvE3P �a�3OT;3=+Ca;}OT=+d+d�MWd?>_B�ycHN��MWPRPRHF@�yD� è ¿ Ù ÍkÌi·iÒ[ÍRÊ Õ lm:m;3H�>{� JkKaM"g�=?>F|

ÌkÊ^ÒD¹1Õ u � Ð°×§E ;®N�3 � Ê � õa��� k ���±uM=�3�E ;rN�3 �Rx
:m;3HfBREiK_bvEiK_]vd+H�Ot=?d+d yjHI>_=?G\bvd+H�KXHYgiKFl ´ =?K_; KX;3HfMW@i�LHFJLK�BRSxE3J3=?�LH�V_>XMWd�@3=?>{² VXH�CFBWVX@3=+J3PR>��
ÌLÊcÒk¹"Õ ;vMW>�d+BR>{K�G�E3Ca; BRS`=?K_>�=?JkK_H�VXHF>{KF�9>_=?J3CFH�OxHF=+PR;LKX>NM[VXH�J3B1O G�E3Ca;öGIBWVXHzd+=�²LHFd?�}KXB�ycH
J3HZM[VXd���bjH�VXSUH�C�KoBWV³�Q×il

?�?Wy è ¿ Ù ÍkÌi·3Ò"ÍRÊ Õ @3B HF>�KX;3H�MWC�KXEvMWd6��MWPRPR=+J3P3l p J KX;3H�>rKaMWJ3@vM[VX@ÁE3>_MWPRHW�AKX;3H�>{� JkKaM"g =?>
>_=?G\bvd?�c|

è ¿ Ù ÍLÌi·3Ò"ÍLÊDÕ u � Ð°×§E ;®N�3 � ÊX�±ë å�Ý x
OT;3H�VXHa�±ë å�Ý =?>TKX;3HN�WMWd?E3H�BRSqKX;3HNO6HF=+PR;LKoCFEiK{euB>Àq�^E3>_EvMWd+d��}>_BRG\H�Ot;3HYVXH�=+J�K_;3HNVaMWJ3PRHz×ilÉ�.�
×iléÔ l�:m;3H ÌLÊcÒk¹1Õ BREiK_bvEiK�]vd?H�bvd?E3>�KX;3H\OxH�=+PR;LK�bvd+BWKX>Nd+H�K_>N�LBRE�~rE3@3PRH\KX;3H\CFBRJ3>_H
!DE3HFJ3CFHF>
BRS��LBREiVTCa;3BR=+CFHNBRJ�KX;3H�MWGIBRE3JkK<BRSq@vM[KXM�KX;vM[K<PRH�K<KX;iVXBRE3PR;7l # g3C�H�b3KtSUBWVT>_BRGIH�y�MW@ euK{VaMWCX²
b3VXBWyvd?HFGI>AK_;vM[K�CZMWE3>{HoMWEiKXB C�BWV_VXHFd+M[KX=+BRJ3>)KXB�@iV_BWbIKXB)í�×ilé�RÈ ���±ë å�Ý MW>�d+B.O MW>6×ilÉ��OT=+d?diOxHFHF@
BREiK�K_;3H\K_VXE3d��öy�MW@ @vM[KXMilfüo=+PR;3H�VNOxHF=+PR;LKzCFEiKre�B>Àj>f��Î¥×}¡éÈk�tCFBRE3d+@öyjHIE3>_H�@5OT;3HFJ KX;3HYVXH
M[VXH�J3B�>{bjHFC�=?]vCI>_Eiy3y�MWJ3@�ò"bcBRd�M[VX=gøZM[KX=?BRJ e�Ca;vMWJ3J3HFd�b3VXBWyvd?HFGI>Fl & B1OmMW@vMZ�i>�KX;3H\d?B1OmeuO6HF=+PR;LK
KaMW=?d7BRS	KX;3HÓß¯ù½à èß�}� @3=�MWPWVXMWG
=+>m>_B�>{KXHFH�b�KX;vM[K<Ca;vMWJ3PR=+J3P���ë å�Ý yk��×ilé��E3>_EvMWd+d��fVXHF>_E3d�KX><=+J
=+J3CYVXHFGIHFJLKaMWd?d?��VXH ~rHFCYKX=+J3PkòWMWCFC�H�b3KX=+J3P\BRJ3d?��M�SUH�O ä ×}¡+�!´�BRS9K_;3H�@vM[KaMil

:<;3HYVXH6M[VXH`MW@3@3=�KX=+BRJvMWdWb�M[VaMWG\H�KXH�VX>�=?J è ¿ Ù ÍLÌ3·iÒ[ÍRÊDÕ SUBWV	��MWPRPR=+J3Pmy�MW>_HF@NBRJ�MWJLKXHFJ3JvMv�ß>Y�X�
s ± �ß>Y�a�c>_BREiVXCFHL�%>Y�a�j>_CFMWJ	�ß>Y�a�jBWVtKX=+GIHheuVaMWJ3PRHW�cMWJ3@´MWd+>_B�MWJ º ðiØ Ë®� 2 b�M[VXMWGIH�KXH�V�SUBWVoE3Ji��MWP[e
PR=+J3P��ß>_H�K_K_=+J3P\KX;3H�J3HFPLM[KX=?�LH�OxHF=?PR;kK_>ty�MWCX²}KXB�bjBR>_=�KX=?�LH"�Xl6n)d�MWPRPR=?J3P�y�MW>_HF@�BRJ}K_;3HF>_H�>_BWV{KX>
BRS6C�V_=?KXH�V_=�M�O6BRE3d+@ ycH\@3BRJ3HI=?J M�>_HYb�M[VaM[KXH\Hhg3HFCFEiK_=+BRJ BRS è ¿ Ù ÍLÌ3·iÒ"ÍLÊDÕ � HF=�KX;3H�VNyjHFSUBWVXH\BWV
MWS�KXH�V���MWPRPR=?J3P´yk�ñ�±ë å�Ý :<;3H�>{� JkKaM"g SUBWV�KX=?GIHYe¾VaMWJ3PRHI��MWPRPR=+J3P�E3>_HF>�KX;3H è Ò[Ýv¹"ÕkÕ�ÒF»^· "
¿ Ù ¹1ÕDÕ�Ò�»c· b�M[VaMWG\H�KXH�VX>tMW>�E3>_HF@�yk� Ý · ÙRØ »�¹ M[ycB1�LHf�u�jÛil ~Yl�?_�Xl<�o>tSUBWV�MWJk�}PRd+=?>_;�SUE3J3C�KX=?BRJ7�
�LBRE�CZMWJ}>_H�H�MWd?djBRS	K_;3H�b�M[VXMWGIH�KXH�V_>��µ" KX;3HF=�VT@3H�S MWE3d?K<�WMWd?E3HF>Y�`yD��Kw� bv=?J3P�=+J è ¿ Ù ÍLÌi·3Ò"ÍLÊDÕ
OT=?KX;3BREiKIMWJk� SUBRd+d?B1OT=+J3P´b�M[VXHFJLKX;3HF>_HF>ö�ßBWV�b�M[VaMWGIHYKXH�VX>�KX;vM[K\d?=?�LH�=+J3>_=?@3H}KX;3HFG��Xl p St�LBRE
=+J3C�d+E3@3H�MWJk�IBRS	KX;3H�>_H�HYgiK_VXM"euOxHF=?PR;kKx��MWPRPR=?J3Pzb�M[VaMWGIH�KXHYVX>F� è ¿ Ù ÍLÌ3·iÒ"ÍLÊDÕ OT=+d?d^]3VX>rKmSUBWVXG M
>_Eiyv>_HYKoBRS9KX;3H��ös�MWCFC�BWVX@3=+J3P\K_B�KX;3H�G��vMWJ3@�KX;3H�J�M[b3bvd?�fKX;3H�OxHF=?PR;kKTCFEiK{euB>ÀöCYVX=?KXHYVX=+BRJ�KXB
KX;3=?>)>_Eiyv>_H�KZl)p Si�LBREzOmMWJLKqKXB���MWP�H��LH�V_�DKX;3=+J3P�K_B�M�>{KaM[KX=?BRJzBWV)H��LH�V_�DKX;3=+J3P�=?J�MtKX=+GIHheuVaMWJ3PRHW�
�LBRE7�Ïd?d�J3HFHF@}KXB�>_H�K��±ë å�Ý K_B}�RlÉ×il
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Æ�ÅÓÇ®ªY�d- a�Ú})HÇ
& B1O K_;vM[KT�LBRE7���LH�]vJ3=?>_;3HF@�MWd?djKX;3HNVXHY�i=+HYOt=?J3Pkò"��MWPRPR=+J3P�BWbjH�VaM[K_=+BRJ3>mBRJ}KX;3H��ös7�ß>Y��=+J

PRd+=?>_;7� ÕiùiË ð ¶i·LÝLÕ KXEiVXJ3>�MWJ´� s7�%>Y��=?JkK_B�nqpr:Ts�]vd?HL�ß>Y�Xl�:m;3H�>rKaMWJ3@vM[VX@ E3>_MWPRH�b3V_B @3E3CFHF>�M
>_H�K BRS3p�Öop�nqpr:Ts�]vd+HF>F�RHFMWCh;�J3Bod�M[V_PRH�V)KX;vMWJ��4ü ± lW:m;3HF>_HmCZMWJzyjH6V_HZMW@�@3=?VXHFCYKXd?��=+JLKXB���p��6s
�i=+M Ñ§£ 2kÐ �c�kHF=�KX;3H�V�MWd?KXBRPRH�K_;3H�Vt�%Ot=�KX; ² ù �r� ² 2 >_HYKAKXB�KX;3H<JDE3GzycH�V6BRS�]vd+HF>Y��BWV`=+J3@3=��i=+@3EvMWd?d?�Ll
:m;3H�>{� JkKaM"g�SUBWVT>{KaMWJ3@vM[VX@�b3VXB @3E3C�K_=+BRJ�BRSqnqpr:Ts�]vd?HF>t=?>T>_=?G\bvd+H[|

ÕiùiË ð ¶i·LÝLÕ Ð°×§E ;rN�3 ÷ : � ×§E ;®N�3
:m;3H�VXH�M[VXH�>{BRGIH�BWb3KX=?BRJvMWd	b�M[VXMWGIH�KXH�V_>z�%VXE3J Õ ù3Ë ð ¶3·RÝkÕ Ot=�KX;3BREiKoM[VXPRE3G\HFJkK_>�SUBWV�M\>_E3G�e
GfM[V_���a��yvEiK��LBRE Ot=?d+dJíoJ3H��LH�V�J3HFH�@ KX;3HFG}l°L�bjBRJ5>{KaM[V_K_=+J3P3� ÕiùiË ð ¶i·LÝLÕ OT=+d+d`]vPREiVXH�BREiK
;3B.O GfMWJL��=+J3@3=?� =+@3EvMWd^nqp{:Ts�]vd+H�>6Ot=?d+d3VXHF>_E3d�KZ�3MWJ3@IOT=+d?d�b3VXB.�i=?@3HoM�VXE3J3J3=?J3P�Eibc@vM[KXH�BRS�=?K_>
b3VXBRPWVXH�>_>t=?J�HZMWCa;�BRJ3HNM[KTKX;3H�yjBWK_K_BRG
BRS�KX;3H�>_C�VXHFH�J7l
?-y :<;3HoBRJ3d��\K_V_=+CX² ��yv=?Kx=?>6PRH�K_KX=?J3P�KX;3HoBREiK_bvEiK Ñ§£ 2��[ðvÙ »^· CFBWV_VXHFCYKZ�i>_BzKX;vM[Kx=�K�OT=+d?d^OxBWV_²
b3VXBWbcH�VXd?��OT=?KX;�KX;3HNbv=�bjHFd?=+J3HI�u�j�D�alA:<;3H�SUBWVXG BRS9KX;3H�]vd+H�JvMWG\H�=?>F|

÷ : � ×§EÛ;rN�3Ù� 3,nHo ö k�¼�£ � £
OT;3H�VXHW|
ö =+>xMWJ\=+JLKXHFPRH�V6K_B�@3HFJ3BWKXH�C�BWV_VXHFd+M[KX=+BRJ�b�MW>_>_HF>x@3BRJ3HtOT=?K_;I@3=gÀcH�VXHFJLKxCFBWV_V_HFd�M[KX=?BRJ\b�M[VaMWG�e

H�KXH�V_>\KX;vM[KI>{;3BRE3d+@Âbv=?bcHFd+=?J3HF@À=+J3@3HYbjHFJ3@3HFJLKXd��Ll # gvMWG\bvd?HF>�=+J3CFd?E3@3H�CFBRJLKX=+JkE3E3G�ò[d+=?J3H
HYgibcH�VX=?GIHFJLKX>��ß@3=ÁÀjH�V_HFJkK�ßYì éDn @3EiV_=+J3P CFBWV{VXHFd�M[K_=+BRJ7�AV_HF>_E3d?K_=+J3P =?JÂCFBRJLKX=+JkE3E3G "®d+=?J3H
�ös >Y�a��G�E3d�KX=?bvd?HYeu]vH�d+@ HYg bjH�VX=?GIHFJLKX>};vMWJ3@3d?HF@ yD� Ca;vMWJ3PR=+J3PÀ>_BREiVXC�H CFB BWVX@3=?JvM[KXHF>�=+J
@3=gÀcH�VXHFJLK�b�MW>_>_HF> �½3H8¿¾18?� #RQ ×i�.Ûi� # si×LÈ �[�a�<MWJ3@¢HYg bjH�V_=+GIHFJLKX>IOT;3H�VXH�KX;3H°�`p�b3VXH�SUH�VX>
>_H�b�M[VaM[K_HInqpr:ts´]vd?HF>�SUBWV�HZMWCa; GIBD@3HW�9C�BWV_VXHF>{bcBRJ3@3=+J3P�KXB��WM[V_=+BRE3>_d��ôÖ�BWb3bvd?H�V{e�>{;3=+S�KXHF@
>{bjH�C�K_VaMWd	d+=?J3HN>_BREiV_CFHF>��½3H8¿¾±8?� # û9×RÛL�k�al

k =+>�MWJ =+JLKXHFPRH�V�KXB5@3HFJ3BWKXH´CFBWV_VXH�d�M[KX=?BRJQb�MW>{>_HF>�@3BRJ3HöSUBWV�>_Eiyieu>_H�KX>�BRS�s ± >fKX;vM[K�CZMWJ
yjH�bv=?bcHFd+=?J3HF@�KXBRPRHYKX;3H�V��,?�8�398?�iC�BRG�yv=?J3HF@�>{K_VaMW=?PR;kKXSUBWV{OmM[VX@3d?�fOT=?K_; í1¨ ¢ Ð �c�al�:m;3HNBWV_@3H�V
BRS k >_;3BRE3d+@ =?J3C�VXHZMW>{H Ot=�KX; =?J3C�VXHZMW>_=?J3PÂS�VXH
!DE3HFJ3C��c| k �z� SUBWV}K_;3H d+B.OxHF>rK�>_Eiyieu>_H�K
BRSAs ± >TKXB k �'ßYê é è�è6SUBWV�KX;3H�;3=?PR;3HF>{K�>_Eiyieu>_H�KZl<p S K_;3H�S�VXH
!DE3HFJ3CF=+H�>oB1�LH�V_d�M[b��^K_;3HFJ�KX;3H
nqpr:tsz]vd+HF> >_;3BRE3d?@�yjHm@3=?>{KX=+J3PRE3=?>_;3HF@�Ot=�KX;zKX;3H�ö<eu=+JLKXHFPRH�VFl # gvMWG\bvd?HF>qBRS�HYgibcH�VX=?GIHFJLKX>
KX;vM[K`OxBRE3d+@�E3>_HTKX;3H k eu=+JLKXHFPRH�VA=+J3CFd?E3@3HTOT=+@3HYe¾]vHFd+@\GfM[b3bv=+J3P�HYgibcH�VX=?GIHFJLKX>AC�BWV_VXHFd+M[KXHF@
=+JÂG�E3d�KX=?bvd?H�b�MW>_>{HF>\yjH�CZMWE3>_H�BRJ3d�� BRJ3H�s ± OxBRE3d+@ ]3KI=+JLKXB´KX;3H}CFBWV{VXHFd�M[K_BWVIM[K\BRJ3CFH
�½3H8¿¾18?�Ëü_üN×LÈWÛ ± �alm:m;3H J3HYO�bv=�bjHFd?=+J3H´CZMWJ ;vMWJ3@3d?H í1¨ ¢ Ð �i=+J3PÁnqp{:TsQ]vd?HF>�V_HF>_E3d?K_=+J3P
S�VXBRG >{H�b�M[VaM[KXH�C�BWV_VXHFd+M[KX=+BRJÂb�MW>_>{HF>ISUBWVIKX;3H O ì � "�û ì � Ca;vMWJ3J3HFd+>fBRS�M @3EvMWdâeubcBRd
HYgibcH�VX=?GIHFJLKZ�v>_B�KX;3H�>_H�MWd?>_B\CZMWJ}@3=+>{KX=?J3PRE3=+>_;3H�@}�i=+M�KX;3H k eu=+JLKXHFPRH�VZl
æ�J3H�KX;3=+J3P´KXB´²LH�H�bÀ=+JÁGI=+J3@5Ot;3H�JÁbvd�MWJ3J3=?J3P KXB´E3>_H í1¨ ¢ Ð �Á=?>�KX;vM[K�=?K�;vMW>�M z{>_=âe
G�E3d?KaMWJ3HF=�Kw��C�VX=�KXH�VX=?BRJ�}�BRS BRJ3HYe¾KXHFJLKX; BRSAMWJ�=+JLKXHFPWVaM[K_=+BRJ�bjH�V_=+B @´SUBWV�CFBRGzyv=+J3=?J3P�s ± >�l
:<;kE3>6=?S^KX;3HTH�bjBDCh;3>ABRScKX;3H<=+JLKXHFPWVaM[K_=+BRJ3>`=+J\�LBREiV`KwOxB�nqpr:Ts�]vd+HF>A@3=gÀcH�VAyk��GIBWVXHxKX;vMWJ
KX;3=+>���K_;3H�@vM[KaMfOT=+d+dqM[b3bjHZM[V�KXB�yjH�d+BR>rKN=?J´K_;3H�CFBRGzyv=?J3HF@ö@vM[KXM�>_HYKZlz:m;3=+>�CFBRJ3@3=?K_=+BRJ
CZMWJÁVXH�>_E3d?K�=+J BREiV\@vM[KaM�yjHFCFMWE3>_H�OxH�;vM.�LH�J3B M[yv>{BRd+EiKXH�CFBRJLK_VXBRdmB1�LHYV�KX;3H�=+JLKXHFPWVaMWd
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>_HFCFBRJ3@�=?J�OT;3=+Ca;�@vM[KaM�>{KaM[V_KX>m�vB.Ot=?J3P\BREiKTBRS�KX;3H�C�BWV_VXHFd+M[KXBWVZl`:<;kE3>F�^SUBWVtHYg3MWG\bvd+H[�3=+S
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GG053B was run in two passes, with each IF done separately.
Each of the two IFs has its own set of FITS files:

gg053b_1_1.IDI*   IF1  −  62 parts, 109.4 GB total
gg053b_1_2.IDI*   IF2  −  64 parts, 111.7 GB total

ez013_1_1.IDI<n>:  phase centers on W44C & W44F
                     n = 1,2,...8
                     t_int = 1s

ez013_2_1.IDI<n>:  phase centers on W44B & W44E
                     n = 1,2,...15
                     t_int = 0.5s
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project summary on 20/09/2005

                           EK020C

entry last modified on:    05/09/2005

Type and status of exper:  USER   DONE, evaluation not yet complete
             date release: −−/−−/−−−−
        date distribution: −−/−−/−−−−
          date completion: 05/09/2005
        archive is public: −−/−−/−−−−

             observe date: 08/06/2005

Project information:       The Circumnuclear Region of OH Megamaser Galaxies
   Principal Investigator: Kloeckner  (hrk@astro.ox.ac.uk)
    observation resources: 11x10hr@5Disk   18cm
     scheduled telescopes: Ef Cm Nt Tr Jb Wb On Mc Ur Hh Ar 
    sub−netting detection: Number networks: 9, max 10 min 8 telescopes

1 observe modes:

          recorded format: 4 bands with 8MHz,
                           using Usb, and DPOL
                           and 2 bit sampling
                 tapeform: 1:4@4MbpstoDisk
        UT range observed: 159d23h14m00s − 160d09h38m00s

2 correlator passes:

Correlator configuration:  11 Tels, 2 band X 2 pols,
                           each with 128 frequency points,
                           4 sec dump correlator time.
      status and capacity: DONE OK
           hours and date: 10hr, complete on 05/09/2005
                     note: Continuum pass

Correlator configuration:  11 Tels, 1 band X 2 pols,
                           each with 256 frequency points,
                           4 sec dump correlator time.
      status and capacity: DONE OK
           hours and date: 10hr, complete on 05/09/2005
                     note: Line pass

configuration in skd:      (11 Tels, 2 band X 2 pols,)
                           (each with 256 frequency points,)
                           (4 sec dump correlator time.)

Handling at JIVE:          Bignall   (bignall@jive.nl)
            tapes at JIVE:  13 disk
        release procedure: automatic by JIVE, after 2 weeks
        net network hours: 10hr

Source list:
  src =        3C286, type = fringefinder (confd), use = YES (confd) 
  src =       I20550, type =       target (confd), use =  NO (confd) 
  src =     2134+004, type =   calibrator (confd), use = YES (confd) 
  src =   J2139+1423, type =    reference (confd), use = YES (confd) 
  src =   J2052+1619, type =    reference (confd), use = YES (confd) 

Status pipelining:         no information

Inquired publ. status:     not set
        status processing: no information
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PRH�K�MWJ�H�V_V_BWVZ�jyvEiKoKX;3Hz@vM[KaMIOxBRJ7��KoOt=?J3@´Eibö=+J�KX;3Hz��V_Ch;3=��LH��%O<VX=?KX=?J3PIKXBfKX;3H�M[VXCa;3=?�LHz=?>
MfG�E3d?KX=âe�>{KXHYb�b3VXB CFH�>_>F�jBRS)OT;3=+Ca;�VXE3J3J3=+J3PfKX;3H Ù Ý ë Ê^Ò"¶i· >_C�VX=�b3KoBRJ � þ =+J3=�KX=�M[K_HF>TKX;3H�]3V_>{K
>{KXHYbj�al � BRE�CZMWJ�MWd?OxM.� >TCFBRJi]3V_G >_E3CFC�HF>_>_SUE3d�bcBWbvE3d�M[KX=?BRJ}yk�}Ca;3HFCX²i=?J3PIKX;vM[KtK_;3HN]vd+H�>T�LBRE
HYg bjHFC�K�KXB�yjHzKX;3H�V_H\MWC�K_EvMWd+d?�}VXHF>_=?@3H�BRJ´KX;3H\M[V_Ch;3=��LHWl��o>o�LBRE´CZMWJ >_H�H\M[ycB1�LHW� Ù Ý ë Ê^Ò"¶i·
CZMWJ ;vMWJ3@3d+H´J3BWVXGfMWd<Ot=?d+@ e�CFM[VX@¢E3>{Hö=?JQ]vd?HFJvMWGIH�>{bcHFCF=?]vCFM[KX=+BRJ7l :<;3H´M[yjB.�LH�HYgvMWG�bvd+HW�
OT=?KX;5yjBWKX;5>{KXMWJ3@vM[VX@ bvd?BWKX>�MWJ3@ K_;3H�C�B1�LH�V�d?H�K_KXH�V�ycHF=+J3P�b�MW>_>_HF@ KXB´M�>_=+J3PRd?H�Hhg3HFCFEiK_=+BRJ
BRS Ù Ý ë Ê^Ò1¶3· �9;vMW>�H
!DE3=?�[MWd+HFJLKNMWC�KX=?BRJ�K_B�V_E3J3J3=+J3P Ù Ý ë Ê^Ò1¶3· >_H�b�M[VXM[KXHFd?��SUBWV�K_;3H�>rKaMWJ3@vM[VX@
bvd+BWK_>tMWJ3@}K_;3HFJ�SUBWVtK_;3HNCFB.�LH�Vtd+H�K_K_H�VZl

�kÔ



p SjSUBWV6>_BRG\H<VXHFMW>_BRJ\�LBRE7�õV_HtM[VXCa;3=��i=+J3PNbvd+BWKX>`GfMW@3H<BREiKX>_=+@3H ¹"Õ Ù[ðiØ Ù Ý Ø ½v¿ Ë[Õ�¹q¼wÍ �3�LBRE7�Ïd+d
MWd+>{B�J3HFHF@IK_B�GfM[²LHTM ½3¿iË"Õ Ø ·i¹ ë ÝvÒ1½DÕ^ÒLË ð ¼uÕ ¸LÕ ]vd+H<KXB�@3HF>{C�VX=?ycHtKX;3H<bvd+BWKX> �LBREfM[VXHTM[VXCa;3=?�ke
=+J3P3�	MWJ3@´=+J3CFd?E3@3H�K_;vM[K�=+J�KX;3H Ù Ý ë Ê^Ò1¶3· d+=?J3HWl # �LH�V_��HhgibjHYVX=+GIH�JkKZ�õ>�>{KaMWJ3@vM[VX@ e¾bvd+BWK�b�MWPRH
BRJ�KX;3Hz��VXCa;3=?�LH�;vMW>�M ½v¿ Ë"Õ Ø ·3¹ ë Ý�Ò.½ Õ�ÒLË ð ¼�ÕD¸LÕ �`=?KoE3>{HF>�K_;3Hz>{KaMWJ3@vM[VX@�KXHFG\bvd+M[KXH�E3J3d?HF>_>
�LBRE�HYg bvd+=?CF=?KXd���B1�LH�V{OTVX=�KXHNK_;vM[KTOT=?KX;�M{zrb3VX=?�[M[KXH
}��LH�VX>_=?BRJ�SUBWVtKX;3HNHYgibcH�VX=?GIHFJLKZl � BRE�CZMWJ
Ca;3HFCX²�MWJk��BRS�KX;3HF>_H�BRJ�KX;3H���VXCa;3=?�LH�SUBWVTMWJ�HYgvMWG\bvd?HoBRS	K_;3H�C�BRJkKXH�JkKX>�l6:m;3H�BRJ3d��IKX=?GIHF>�p
VXHFG\HFGzyjH�Vt>_Eib3bvd?� =+J3PI>_E3Ca;´M{zrb3VX=��WM[K_H
} ½3¿iË"Õ Ø ·i¹ ë ÝvÒ1½DÕ^ÒLË ð ¼uÕ ¸LÕ OxH�VXH�SUBWVtHYgibcH�VX=?GIHFJLKX>
>_E3Ca;fMW>Cü_ü�×R�R×i��üÓüN×LÈWÛ ± � #�± ×RÛL�J×��ßHhgiK_VaM"eu;DE3PRHmOT=+@3HYe¾]vHFd+@IGIM[b3bv=+J3P�HYgibcH�VX=?GIHFJLKX>`K_;vM[K
@3=+@3J7��K�PRH�KtMWd+BRJ3P�OxHFd?d7Ot=�KX; ¹1Õ Ù[ð ØiÙ Ý Ø ½3¿iË"Õ^¹q¼�Í �al
?�?Gy nqpr:Ts�]vd?HF>Fl

:�BIM[V_Ch;3=��LHNKX;3H�nqpr:ts�]vd+HF>Ù" 3pn
o ¼ � Ü ¦ �J� Ü �R~rE3>{K�E3>_H�M\@3=gÀcH�VXHFJLKt]3V_>{KTb�M[VXMWGIH�KXH�VFl
Ù Ý ë Ê^Ò1¶3·�q è Ò1Õ^¹ qk·�iMj'k Ò~ÒrN~N�P%P 3,nHo | £ � £ | 3,nHo ¼ � Ü ¦ �
� Ü

:m;3=+>TOT=+d?d�GIBR>{KTd+=?²LH�d?�fKaM[²LH�CFBRJ3>_=?@3H�VaM[yvd?�}d+BRJ3PRH�VF��@3E3HNKXB�KX;3H ¹ ë ½ �Ï=+J3P�KX;3H�nqpr:Ts�]vd+HF>TKXB
ä Ë"½ ��" �ß=�KT>{;3BRE3d+@}KaM[²LHNM[yjBREiK�È.� ��G\=+JkEiKXHF>mbjH�Vt=+J3@3=?� =+@3EvMWd Íí �Mü ± nqpr:ts�]vd+H"�al
?�?�?
y ì B.�LH�V	d+HYK_KXH�V	@3=+>rK_VX=?yvEiK_=+BRJ7l��´MW=?dRBREiK	K_;3HACFB.�LH�V	d+HYK_KXH�V�KXBmKX;3H4�Ap)�ß=+J3SUB ä Ë1½^¹�� ä Ò1¶i·A¼ ð ¿ �al
ph�õ�LH�;3HFd+@}B>ÀöKX;3H�MWC�KXEvMWd�GfMW=?d+=+J3P�E3JLKX=+d�J3B.O���>_=?J3CFHNKX;3HNCFB.�LH�V�d?H�K_KXH�VT>XMZ�i>mKX;vM[K<KX;3H�>{KXMWJ e
@vM[VX@´bvd+BWKX>�MWJ3@´nqpr:ts�]vd+HF>�M[VXH�BRJ�KX;3H #%$'& Ö�M[KaMf��VXCa;3=?�LHW��MWJ3@�KX;3H��c�õVXH�MWC�K_EvMWd+d?�}J3BWK
E3JLKX=+d	J3B1ONl
? s y s HYK_KX=+J3P�@3B1OTJ3d+BLMW@3=?J3PIMWEiKX;3BWV_=�øZM[KX=?BRJ

p S	KX;3Hl�`p�PRHYKX>xy�MWCa²I=+JfKXBRE3Ca;�K_B�>_M.�IK_;3H��IOmMWJLKxKXB�@3B1OTJ3d+BLMW@�KX;3HF=�Vmnqpr:ts\]vd+H�><S�V_BRG
KX;3H���VXCa;3=?�LHW�3�LBRE�J3HYgiK<;vMZ�LH�KXB\M[V_VaMWJ3PRH�M�E3>{H�V{e�JvMWG\H_" b�MW>_>rOxBWVX@}OT=?KX;�KX;3H\�Aphlv:m;3H�VXH
M[VXHzJ3B�HYg bvd+=+C�=?KoPRE3=?@3HFd+=?J3HF>oSUBWVoKX;3=+>Tb3VXB CFH�>_>Fl�:<;3Hz>r�iJLKaM"g�SUBWV�MW>_>{=+PRJ3=+J3PIK_;3H�b3VXBWKXHFC�K_=+BRJ
KXB\MWJ}HYg bjH�VX=?GIHFJLKZ�Ï><nqpr:ts�]vd+HF>T=+>F|

Ù Ý ë Ê^Ò1¶3·�q Ù ºDÕkÊtqk·�iMj'k Ò~ÒrN~N�P%P q ð �J0H3�ÕjM7E ;®N�3 qW½ o�;�0�0 Õ DFÕDP
´ H�;vM.�LH�J7�õK<yjHFHFJ�²LHFH�bv=?J3PIMWJ}=?JkK_H�VXJvMWd7VXHFPR=?>{KXH�V<BRS�E3>{H�V{e�JvMWG\HF>Ù" b�MW>{>{OxBWVX@3>��¾M[VXPREvM[yvd?�
SUBWVIHhgiK_VaM´>_HFCFEiV_=?Kw�ýy J3B1O KX;3HYVXHW�Ï>\J3BöVXHFC�BWVX@3>\KX;vM[K�CFBRE3d+@ÁS MWd+dm=+JLKXB HFJ3H�G�� ;vMWJ3@3>�"
KX;3H�V_HW�Ï>xJ3B�BRJ3H�bjHYVX>_BRJ�SUBWVxKX;3HFG K_B�K_V_��KXB�KXEiVXJc�al)p S	M)�Ap`SUBWVXPRH�KX>6K_;3Htb�MW>_>{OxBWV_@7�iOxHoCZMWJ
~rE3>{KTVXHYeuV_E3J�KX;3H�M[ycB1�LH�KXB�B1�LH�V{OTVX=�KXH�KX;3H�BRd?@}BRJ3HWl

± HFSUBWVXH�K_;3=+>�MWEiKX;3BWVX=�øFM[KX=+BRJ >{KXH�b���J3B BRJ3H�CZMWJÂ@3B.OtJ3d?BLMW@ KX;3H�nqpr:ts ]vd+HF>�S�VXBRG KX;3H
��VXCa;3=?�LH[lA�oS�KXHYV6KX;3=+>A>{KXH�b��DKX;3H�=+J3@3=��i=?@3EvMWdcnqpr:ts�]vd?HFJvMWGIHF>�BRJIKX;3H���VXCa;3=?�LH�M[VXH�CFd?=+CX²WM[yvd?H
d+=?Ji²i>zKX;vM[Kzy3VX=?J3P EibÁM´@3=+MWd+BRPRE3HfyjBZg KXB´HFJLKXH�V�E3>_H�Vre�JvMWGIH�MWJ3@ b�MW>{>{OxBWVX@7l5:m;3H�nqp{:Ts
]vd+H�>NyjH�CFBRGIH�bvEiyvd+=+C�BRJ3HYeu�LHFM[VzMWS�KXH�V�KX;3H�@3=+>{K_V_=?yvEiKX=?BRJ @vM[KXH��ßBRSAKX;3H�d�MW>{K�b�M[V_KF�9=?S6=?K�=+>�M
G�E3d?KX=âeub�M[V_K�HYg bjH�V_=+GIHFJLK��a�`E3J3d+H�>_>�K_;3H��`p�KaM[²LHF>�MWC�KX=?BRJ K_;iVXBRE3PR; KX;3H�� ì ì ;vMW=�VXGfMWJ5KXB
HYg KXHFJ3@5KX;3HIb3VXBWb3VX=?H�KaM[V_� bcH�VX=?B @7l��o@"~rE3>{KX=?J3P�KX;3HfbvEiyvd+=+CheuVXHFd?HZMW>_H�@vM[KXHf=?J >{E3Ch; CZMW>_HF>z=?>
Gz�fVXHF>{bcBRJ3>_=?yv=?d+=�K �L�3VaM[K_;3H�VTK_;vMWJ}KX;3H�>_Eib3bjBWV_Kt>_CF=?HFJkK_=+>{KZ�õ>Fl

�Lá



Ö�Å�³��í)1Æ�-�cFÞ�Ú�)PÇ9�ÇÞ�ñ 'dcHÅ ÓRÆ¤h�� Ú Ö�ÅUÆ7µ
p SiKX;3HR�Ap�@3B.OTJ3d+BLMW@3>�KX;3H�nqp{:Ts�]vd?HF>qB>À�KX;3HxM[VXCa;3=?�LH[�[KX;3=+>9b�M[VaMWPWVaM[bv;zCZMWJ�ycH6>{² =?b3bjH�@7l

p S)KX;3H���OmMWJLK�E3>�KXBf>_H�J3@´KX;3H�G KX;3HF=�Vo@vM[KaMfBRJ�bv;k� >_=+CFMWdqGIHF@3=+Mi�^�LBRE�]3VX>{K�;vMZ�LH�KXBIOxBWV_²
BREiK��%OT=?K_;�KX;3HFG��6OT;vM[KtKX;3H���CFBRE3d?@�E3>_HWl<:<;3H�GIBR>{KTCFBRJk�LH�J3=+HFJLK�SUBWVoE3>tOxBRE3d?@}b3VXBWy�M[yvd��
yk�ôÖ'ÖNske���Öt�A:<>���;3B.OxH��LH�VZ�	>_BRGIH �`pr>�GfMZ��J3BWK�;vM.�LH�MWCFCFH�>_>NKXB�M�CFBRG\b�M[KX=�yvd+HzVXHZMW@3H�VFl
s B�S M[VF�kOxH<;vMZ�LHt@3=+>rK_VX=?yvEiK_HF@\@vM[KaM�BRJîÖT��:m> BRSjMWd+di² =+J3@3>F�kBRJ ì Ö�>��%BRJ3CFH"�a�DMWJ3@\BRJPÖ $ Ö�>
�ßBRJ3CFH1�al�:m;3H�b�M[VaMWPWVaM[bv;3>tycHFd+B.O @3HF>_C�VX=�yjH�GfM[² =+J3P\@3=?>{K_VX=�yvEiKX=+BRJ°ÖT��:m>oMWJ3@wÖ $ Ö�>�� KX;3H
í�×iléÔMü ± CZM[b�MWC�=?Kw��BRS ì Ö�>TGfM[²LHoKX;3HFG
KXBDB\>_GfMWd?dcKXB�@3=+>_CFE3>{>�SUEiV_KX;3H�VY�al

?Gy Öt�A:<>
:<;3HYVXH�=+>oMIJ3H�O bjH�VXd9>_C�VX=�b3K�CZMWd+d?HF@ è Ò"Õ�¹ å Ø Ù Õ KXBIO<VX=�KXH�KX;3H�nqpr:Ts�]vd?HF>oBRJLKXBKÖt�A:<>Fl

ph�õ�LHmJ3H��LH�VAMWC�K_EvMWd+d?��E3>_HF@\=�K)�LH�K`SUBWVAM�VXHFMWdiHYgibcH�VX=?GIHFJLKZ�R>_B�Ot;vM[K`SUBRd+d?B1OT> =+>qy�MW>_H�@\BRJ�>_=+G�e
bvd+HzKXH�>{K�VXE3J3>F�7KX;3H�@3B CFE3G\HFJkKXM[KX=+BRJ�BRJ�KX;3H�(Rp $'# ;3B.OmeuKXB�Ot=�²i=ß�7MWJ3@öSUBRd?d+B.Ot=?J3PfKX;iVXBRE3PR;
KX;3H�CFB @3H[l�pwKNCFMWJöyjHzVXE3JöHF=?K_;3H�V�=?JkK_H�VaMWC�KX=��LHFd?��BWVNS�V_BRG¬M�>_=?J3PRd+H�CFBRGIGfMWJ3@�d?=+J3H��ß=+JLKXH�Vre
MWC�KX=��LH}>_H�HFGI>IHZMW>{=+H�VZ�mMWJ3@À=?>�KX;3H}BRJ3d?�5OmMZ�Á@3HF>{C�VX=?ycHF@ÀyjHFd?B1O��alÂpwKICFMWJÀPRH�K\KX;3H}nqp{:Ts
]vd+H�>xHF=?KX;3HYVxS�VXBRG K_;3H�d+BDCZMWd3OxBWV_²i=?J3Pz@3=?VXH�C�KXBWV_��BWVxS�VXBRG¥KX;3Ho��VXCa;3=?�LHz�ßd+BDCZMWd�MWCFCFHF>_>6O6BRE3d+@
>_HFH�G S MW>rKXH�VZ�A>_=+J3CFHfKX;3H ¹ ë ½ >{K_H�bÁ=?>�M.�LBR=?@3HF@c�al üoB.OxH��LHYVZ�AKX;3HYVXH�=+>�CFEiV_VXH�JkKXd�� J3BôÖT��:
@iVX=��LHtBRJ�� ì p JLKZl)p KAGfMZ�zyjHË!DE3=+CX²LH�VAB1�LHYVaMWd+dvKXB ¹ ë ½ K_;3H�nqpr:ts�]vd?HF>A�LBREiV_>_HFd+ScS�VXBRG � ì p JLK
KXB�>{BRGIH�OT;3H�VXH\BRJ ä ºDÌ å% L�/ � È�S�MWJ3@ KX;3HFJ K_V_HZM[KNK_;vM[KzMW>N�LBREiVNOxBWV_² =+J3P�@3=�VXHFC�KXBWV{�Ll\pwK
CZMWJ�MWd?>_B\bvd+MWJ�OT;3HFJ�KXB�b3V_BRG\b3KT�LBRE�KXB\Ca;vMWJ3PRH_ÖT��:m>F��>_=+J3C�HN�LBRE�CZMWJ�KXHFd+d�=�KTOT;vM[Kt>{BWV_K
BRS�ÖT��:m>T�LBRE}OT=+d?d7yjH�E3>{=+J3P��¾M�d+=?GI=?KaM[K_=+BRJ�>_HFHFG\>TKXB�yjH�KX;vM[K<�LBRE�J3HFH�@�KXB\E3>_H�BRJ3d?��BRJ3H
>_BWV_K�SUBWV�KX;3HIOT;3BRd+HfK_VXMWJ3>_SUH�V��al´:m;3H�=+JLKXH�VaMWC�K_=?�LHf>{� JkKaM"g =+>T~rE3>{K�KXB�HYgiHFCFEiKXH è Ò"Õ�¹ å Ø Ù Õ �
MWJ3@}KX;3H�J�MWJ3>{OxH�VTKX;3H�SUBRd?d+B.Ot=?J3PP!DE3HF>{KX=?BRJ3>F|
Ü ðvÙ »^· Ë è � ¦ 2 Ø ·R¶�Ò ë ·M* + Ø ·W¶§+[Ý"»vÕG+ LR/ ø È�S ð *

F �LBRE�J3H�HF@�K_B�>{Eib3bvd?��KX;3Hx=?JkK_HFPRH�V JkE3G�ycH�V`BRS3KX;3Hx@iVX=?�LH6�LBRE�OxMWJkK)KXB�E3>_H%y ä º Ì å% 
;vMW>mKwOxB ÖT��: @iVX=?�LHF>��3HFJkK_H�V 0 �ßEib3bcH�V<BRJ3H"�ABWV � �ßd?B1OxHYVmBRJ3H"�alA:<;3Ho@3HFS MWE3d�K<=+> 0 l

Ü ëRÙ ½ Ù3ë Ò"ÕDî Ë è � ¦ 2 LA¢ ¨ S *
F � BRE >_;3BRE3d?@ MWJ3>{OxH�V
y�MW>{HF@ BRJ KX;3H Kw� bcH BRSïÖt�A: �LBRE7�õd+dÀyjH®E3>{=+J3P3|
Ö\ÖNskeu�´�r�1ÈW×WG���� � I � Ö'ÖNskewÛ��r�1�RÈ[G��R� �
� ¼�w �¤Ö\ÖNskew���r�1�W×WG��R� K ¼  l<:m;3HF>_H
JDE3GzyjHYVX>AOxBRE3d?@�b3VXB.�i=?@3Ht>_BRG\H<>rb�MWCFHtSUBWV`yvd+BDCa²3ò"]vd+H<B1�LHYVX;3HZMW@7l`:<;3H`Öt�A:Â@iVX=��LHF>
BRJ ä ºDÌ åJ CZMWJ7�õKNOTV_=?KXH�KXB Ö'ÖNskeX��ÖT��:m>F��yvEiK�>_BRG\H\BRSAK_;3H\@iVX=��LHF>zM[K_KaMWCa;3HF@öKXB
CFBRG\bvEiKXH�V_>tEibv>{KaMW=�VX>tCFMWJ7l�:m;3H�@3HFS MWE3d�K�CFBWV{VXHF>{bcBRJ3@3>TKXBPÖ\ÖNskeu��Öt�A:<>�l

Ü � · ÙRØ Ñ§£ 2�� è ÝvËF» Ù Ý ë ÊcÒ1¶3· u ä Ë1½ ��" x 2
F MWJ3>{OxH�V î KXB�PRH�KoKX;3H�nqpr:Ts�S�VXBRG K_;3H�M[VXCa;3=?�LHW��BWV ð KXB�PRH�KoK_;3H�nqpr:Ts�S�V_BRG KX;3H
d+B CFMWd�O6BWV_²i=?J3P�@3=�VXHFC�KXBWV{�Ll

Ü ðvÙ »^· Ë è ·R¸L½3·LÝvÒ�»c· ð ÕR*
F =+S�PRH�K_KX=?J3P�KX;3Honqpr:Ts�]vd+HF>xS�VXBRG KX;3H�d+BDCZMWd�@3=+>{²c�1~rE3>{KmHFJLKXH�V i4j'k �k=+S7PRH�K{KX=+J3P�KX;3H�G
S�VXBRG KX;3HmM[VXCa;3=?�LH[�RHFJkK_H�V iMj'k ÒFÒrN~N�P%PN�½6�BalW�j�3lÏCxSUBWV @3HYKaMW=+d?> M[yjBREiK)KX;3H'ÒFÒrN~N�PJP
HYgibcH�VX=+G\HFJkKT>_E}Ô�gc�al

�Lã



Ü ¿3Òk¹1Õ¥Ë è è ÒR¿k· ð3Ù »c·i¹W*
F KX;3H�@3HFS MWE3d?K�=+>Â3,n
o | | ¼�£ � £ |D�AOT;3=+Ca; >_;3BRE3d+@5yjHf>{E}ÔICF=?HFJkK�MWJL� KX=?GIH\�LBRE OmMWJLK
KXBIGIB.�LH�MWd?d�nqp{:Ts�]vd+H�>TKXB�ÖT��:�l3p Sq�LBRE�;vM.�LHNG�E3d?KX=�bvd+H�CFBWV_VXHFd+M[KX=+BRJ�b�MW>_>_HF>�� KX;3H
ö =+JLKXHFPRH�VZ�46�Bal��7�3lÏMil®?{�a�vMWJ3@}�LBRE�OmMWJLKtKXB�GfM[²LH�>_EiVXH�KX;vM[KTHZMWCa;ÂÖT��: ;vMW>Tnqp{:Ts
]vd+HF>�SUBWV�BRJ3d?��BRJ3H�BWV�KX;3H�BWKX;3H�VZ�7�LBRE´CFBRE3d+@�VXH�bvd+MWCFHzKX;3H�]3VX>{K |IOT=?KX;´M�>{bjHFC�=?]vC
ö =+JLKXHFPRH�VZ��MWJ3@}V_E3J è Ò1Õ�¹ å ØiÙ Õ G�E3d�KX=?bvd?H�K_=+GIHF>�l

è Ò"Õ�¹ å Ø Ù Õ OT=+d+d�KX;3HFJ�b3VXB C�HFHF@�KXBzOTVX=�KXH�KX;3H'Öt�A:m>F� b3VXBRG\b3K_=+J3P��LBREfKXB�=+J3>_HYV_K<J3H�O ÖT��:m>
MW>tVXH�! E3=?V_HF@7l & BInqpr:ts�]vd?H�>_;3BRE3d?@�>{b�MWJ�GIBWVXH�KX;vMWJ�BRJ3HYÖt�A:�l��mKtK_;3H�HFJ3@7�c=�KtOT=+d?d�MW>{²
OT;3H�KX;3H�V��LBRE�OmMWJLKTKXB�GfM[²LH�M�b3VX=?JkK_HF@�d�M[ycHFd�SUBWVtKX;3H\Öt�A: CZMW>_H�>Fl

p J}CZMW>_H�><OT;3H�VXH��LBRE�;vMZ�LH�GIBWVXH�KX;vMWJ�BRJ3H�ö<e�BWV k e�JkE3G�ycH�VZ�3KX;3H�>{KaMWJ3@vM[V_@}d�M[ycHFd+=?J3P
SUBWV�KX;3H�ÖT��: d�M[yjH�dx@3B HF>_J7��K\SUE3d?d?� VXHY�vHFC�K�KX;3=+>Fl pwKZ�õ>�HZMW>{� KXB�KaM[²LH�CZM[VXH�BRSTKX;3H�>_H�CFMW>_HF>
GfMWJkEvMWd+d��f�i=�MzKX;3HNCFBRGIGfMWJ3@ ØiÙ Õi¿ Ù ê ·k¿ |
Ü è Ò1Õ�¹ å ØiÙ Õ GfM[²LHF>�Mf]vd+H�CZMWd+d?HF@ iMj'k�¼ Ø Ù Õi¿ ËWÍ �7Ot;3=?Ch; ØiÙ Õi¿ Ù ê ·k¿ Ot=?d+d�E3>{H\MW>�=+JibvEiKFl
:<;3=?>t]vd+H�CFBRJkKXMW=+J3>oM\d?=+>{KtBRS)=+J3@3=��i=+@3EvMWd	nqpr:tske¾]vd+H�JvMWG\HF>F�^]vd?H�C�V_HZM[KX=+BRJ�@vM[K_HF>F�c>{=�øFHF>��
MWJ3@¢KX;3H�Öt�A: JkE3GzyjH�V�BRJ OT;3=+Ca;¢HZMWCa; VXHF>_=?@3HF>Fl p SN�LBRE GfM[²LH�G�E3d?K_=?bvd+H�VXE3J3>�BRS
è Ò1Õ�¹ å ØiÙ Õ �3MW> @3HF>_C�VX=�yjHF@�=+J�KX;3H<d�MW>{K)yvE3d?d+H�KAM[yjB.�LHW�RKX;3HFJ�KX;3=+>)]vd?HmOT=+d?d yjHmB.�LH�V_O<VX=?K{KXHFJ
=+J�HFMWCh;}>_Eiyv>_H
!DE3HFJkKtVXE3J7l6:m;3H�VXH�M[VXH�KwOxB�@3=+>XMW@i�[MWJLKaMWPRHF>TK_B�KX;3=?>F|
F � BRE�d+BR>_H�KX;3HÂzrK_HFG\bvd�M[K_H
}�OT=?K_;�OT;3=+Ca;}KXB�VXHFGfM[²LHoKX;3HÓÖt�A: d�M[ycHFd7K_VX=?� =�MWd?d?�Ll
F :<;3HÂz{JvMWGIH
}\BRSqMWd+d Öt�A:m>tS�VXBRG
KX;3HN>XMWGIH�HYgibcH�VX=+G\HFJkK<OT=+d+djycHm~rE3>{K iMj'k �3Ot=�KX;
J3B´SUEiV{KX;3H�VP! EvMWd+=�]vCZM[KX=?BRJQ�,?�8�398?�qC�BRJkKZ� d?=+J3HW�Ë3�5�6H8â�Uy MWd?KX;3BRE3PR; KX;3H ö<eNMWJ3@ k e
JDE3GzyjHYVX>tOT=+d+djycHN>{;3B1OTJ�=+J�KX;3HN=?J3@3=?� =+@3EvMWd�nqpr:tske¾]vd+H�JvMWG\HF>Fl

Ü p Sc�LBRE\GIB.�LHxKX;3H i4j'k�¼ Ø Ù Õi¿iË[Í ]vd+H<KXB�M�>_d+=?PR;kK_d?��@3=gÀcH�VXHFJLK6JvMWGIH[�L�LBRE�CZMWJIB.�LH�VXCFBRG\H
KX;3H�]3VX>{K�BRSTKX;3HF>{H�KwOxB´@3=+>XMW@i�[MWJkKXMWPRHF>Fl p ST�LBRE Ch;3BDBR>_H�K_;3H�J3H�O JvMWG\H�K_B´b3VXB.�i=?@3H
>_BRGIHz=?J3SUBWVXGfM[KX=?BRJ�M[yjBREiKoKX;3H�bvEiV{bjBR>_H�BRS)KX;3=+>�b�MW>_>��ß>{E3Ch;öMW> iMjlk�¼ ¿3Ò ð ·`¼ ØiÙ Õ3¿ Ë[Í �
KX;3HFJ��LBRE�CZMWJ�B1�LHYVXCFBRGIHoKX;3H�>_HFC�BRJ3@�@3=+>XMW@i�[MWJLKaMWPRH�MW>mO6HFd+dß�iyjHFCZMWE3>{H Ø Ù Õi¿ Ù ê ·D¿ OT=+d+d
E3>_HIKX;3HIb�M[V_K�BRS6KX;3=+>�]vd?HYe�JvMWGIH�yjHFSUBWVXHIK_;3H ¼ Ø Ù Õ3¿ ËWÍ HhgiKXHFJ3>{=+BRJ5MW>�KX;3H z{JvMWG\H
}�BRS
KX;3H_ÖT��:�l

Ü üoH�VXHW�õ>�MWJ HhgvMWG\bvd?H�>{�iJLKaM"gÂSUBWV i4j'k � # �´×LÈWáW�z��SUBWVfOT;3=+Ca;QKX;3H´M[yjB.�LH�]vd+H�VXHhe
JvMWGI=+J3P�;vMW>6B CFC�EiV_VXHF@7l ´ HoMWd?>_B�² J3B1O S�VXBRG è Ò1Õ^¹ å ØiÙ Õ KX;vM[KAK O6BYÖt�A:<>�M[VXH�J3HFH�@3HF@7l

ØiÙ Õ3¿ Ù ê ·k¿rqk· Ü � 0 " /±¦�¼r¿iÒ ð ·ÈqWÕ �
ØiÙ Õ3¿ Ù ê ·k¿rqk· Ü � 0 " /±¦�¼r¿iÒ ð ·ÈqWÕ å

Ot;3HYVXH�K_;3H qRÕ b�M[VaMWG\H�KXH�Vo>rbjHFCF=�]vHF>�SUBWV�OT;3=+Ca;´BRS`K_;3H�ÖT��:m>�KXB�GfM[²LHzM�d�M[ycHFd¾l�:m;3H
VXHF>_E3d�KoBRS)HZMWCa;�VXE3J�=+>TKX;vM[KtKX;3H�d�M[yjH�dqM[b3bjHFM[VX>�BRJ�KX;3H�>{C�VXHFHFJ7�jMWJ3@��LBRE�CZMWJ�b3VX=+JLKo=�K
KXBzM�>_HFd+H�C�KX=+BRJ\BRScb3VX=+JLKXH�V_>�E3>_=?J3P�KX;3HTyvEiK{KXBRJ3>Fl n)=+PREiVXH�È�>_;3B.OT>�Ot;vM[K`�LBRE\OxBRE3d?@I>_HFH[l

s ;3BRE3d+@��LBRE�HY�LH�VoJ3HFHF@�KXB�K_VaMWJ3>_SUH�VoM\nqpr:ts�]vd?H�GfMWJkEvMWd+d?��KXBIMîÖt�A:��vKX;3H�SUE3J3@vMWG\HFJkKXMWd
CFBRGIGIMWJ3@�=?>F|

ØDØ Ò è � ÷ : � ×§E ;rN�3 Ë è ��+ Ø ·W¶G+WÝ"»vÕG+ Ñ ð ê ¹®� å /-/-0-0
OT;3H�VXH°Ñ
=+>zKX;3H�=?JkKXH�PRH�V�=+@3HFJLKX=?]vHYV\SUBWV�KX;3H�@iVX=?�LHfKXB´E3>_HWl :<;3H�yvd+BDCa² >_=�øFH�BRSt�WáRáR×R×�=?>
CFBRJ3>_=?>{KXHFJLK�OT=?KX;�Ot;vM[KT��p��xsfOt=?d+d7HYg bjHFC�KFl

ÈW×



n)=+PREiV_H�È |�ÖT��:Âd+M[yjHFdib3V_B @3E3CFHF@fSUBWV`]3VX>{K%Öt�A:ÁSUBWVAKX;3HTd?=+J3Hxb�MW>_>ASUBWV # �ö×LÈWáW�z�RSUBRd?d+B.Ot=?J3P
KX;3HÂz{GfMWJDEvMWdg}�b3V_B CFHF@3EiV_HzM[yjB.�LHWl

?�?Gy Ö $ Ö�>
�´M[²i=+J3Pf@3=?>{K_VX=�yvEiKX=+BRJwÖ $ Ö�>oBWyk�i>{=+BRE3>_d��}VXH
!DE3=?VXH�>�M�GIMWCh;3=?J3H�OT=?KX;�M�Ö $ Ö yvEiVXJ3HYVZl

:m;3H<BRJ3d���KX=?GIH�ph�õ�LH�@3BRJ3HmK_;3=+><�ßSUBWV #RQ ×i�.ÛD�7;vMW>qyjHFHFJ�BRJ ä Ë1½ å
" �%=+JzKX;3H $ =+>{=?KXBWVX>��~OtBDBRG��a�
OT;3=+Ca;�pTOT=+d?d9E3>_H�MW>�MWJ�HhgvMWG\bvd?H�;3H�VXH[l�æ�J3HzK_V_=+CX²�M[ycBREiKoKX;3HF>_Hzd?=+JkE g�GfMWCa;3=?J3HF>�=+>�K_;vM[K
�LBRE�CZMWJ7�õK<d+BRP�=?J}MW> ä Ë"½^¹ y >{BRGIH�KX;3=?J3P�MW>x�LH�KmE3J3=?@3HFJLKX=?]vHF@}=+J�KX;3H�d+BRPR=+J�>_C�V_=?b3KX>m>_HFH�GI>
KXB�b3VXH��LHFJLK � Ö # S�VXBRG >{KXM[V_KX=+J3P�Eib�lAp9~rE3>rK�d+BRPRPRH�@}=+J}MW>tGz�i>{HFd+S�l
Ü :<;3H�]3V_>{Kx>{KXHYb�=+SjKXBzS�K_bfK_;3H�nqpr:ts�]vd?HF>xS�VXBRG � þ �ßBWV�K_;3H���VXCa;3=?�LH"�Xl p bvEiK6K_;3HFG BRJLKXB
+ ä Ë1½ åJ" 0�+DÒF» Ù Í ·i¹ l

Ü :<;3H�J�>rKaM[V_K6EibfK_;3HËÖ $ Ö yvEiVXJ3H�VN� ú K ê^�Xl $ =+MNKX;3H � Ö # >{KXM[V_K6GIH�JDE7�kKX;3=+>�OxMW>6E3J3@3H�V
� �±� ��� � �����ç�D�jK_;3HFJ��]�%·}�
	����±�1«�¶±� ¶��3l

Ü æ�J3C�H ú K ê�>{KaM[V_K_>tEib��vbv=+CX²ùz@�~«��H�9������Ú�ÛÚ#��	 �4}3l prJ�KX;3H�Eib3bcH�Vtb�M[V_KtBRS9KX;3HN>_C�VXH�HFJ7�
@3BzOt;vM[K6�LBRE�J3HFH�@�K_Bz@3B�=?JfBWVX@3H�VxKXBzPRHYKxKX;3H�d+=?>{KX=?J3PzBRS�]vd?HF>x=+JIK_;3Ho@3=?VXHFCYK_VXB.�\OT;3H�VXH
�LBRE}bvEiK<KX;3H�nqpr:Ts�]vd+H�>TKXB\M[b3bjHZM[VT=+J}K_;3HNEib3bcH�V{euV_=+PR;LK�Ot=?J3@3B1ONl

Ü :<;3H�J @iVXMWP[ewMWJ3@ e�C�d+=+CX²Â]vd?HF>IKXB K_;3H�yjBWK_KXBRG OT=+J3@3B.O KXB5MW>{>_HFGzyvd+H}K_;3H�CFBRJLKXHFJLKX>fKXB
yvEiVXJ7lm�tÖ $ Ö ;3BRd?@3>lío�3léÔMü ± �v>_B\KwOxB��Mü ± nqpr:Ts�]vd+H�>t]3K�J3=?CFHFd?�Ll6:<;3HNd�MW>{Ktnqp{:Ts
]vd+HTGfMW@3H<yk� ÕiùiË ð ¶i·LÝLÕ GfM.�zycHtJ3BWKX=?CFHZM[yvd���>{;3BWV_KXH�V`KX;vMWJ��4ü ± �L=+S��LBRE\;vMZ�LH�MWJ�B @3@
JDE3GzycH�V�BRSqnqpr:Ts�KX;3=?>Td+MW>{KTnqp{:Ts�]vd?HNGfMZ��MWd+>{B�yjHNM[yvd+H�KXB�]3KTBRJLKXB�KX;3HNd�MW>{K`Ö $ Ö�l

Ü æ�J3C�H�K_;3H�yjBWK_KXBRG OT=+J3@3B.O ;vMW>tKX;3H�]vd?HF>�KXBI=?J3CFd+E3@3H�=?J�KX;3H�b3VXHF>{HFJkK\Ö $ Ö��^CFd+=?CX²�BRJ
È �



KX;3H����±«A¶�yvEiK_K_BRJ�M[KxK_;3Hod+B.OxH�VxVX=?PR;kKZl � BRE7�Ïd?d^KX;3H�J�>{HFH�M�>_H�KmBRS�CFBRJi]vPREiVaM[KX=?BRJ�GIHFJkE e
KaM[yv>
�mGIBR>{K�BRS<KX;3HF>_H�>_HFHFG ]vJ3H}MW>�KX;3H�� M[VXH[l � BRE7�Ïd?d6OmMWJLK�KXBöCa;3HFCX² �����7����¶���¡}�ßJ3B
G�E3d?KX=âe�>_HF>{>_=+BRJc�TMWJ3@�	����ã� � �{�4�
¡@���¾MW@3@öMfJvMWGIH��[�al�p J´KX;3H��ý«�� � � ¶���KaM[y��7GfM[²LH�>_EiVXH
KX;3HI@3H�� =+CFHf=?>NVX=?PR;kK�� ä Ë1½ å
" ;vMW@ BRJ3d?�öBRJ3H\yvEiVXJ3H�VZ� >_B�K_;3=+>NOxMW>�K_VX=?� =�MWd �a�	MWJ3@5K_;vM[K
Ë ð qWÕkÊ3·-q è ¿Lî =?>TCa;3HFCX²LHF@7l

Ü n)=+JvMWd?d?�L�kCFd+=?Ca²�BRJIKX;3H����1«�¶NyvEiK_K_BRJI=+JIKXBWb\VX=+PR;LK6BRScK_;3HtOt=?J3@3B1ONl n^BWV #�Q ×i�.Ûi�k=?KAKXB BW²
í��1È)GI=?J bjHYV�Ö $ Ö �%OT;3=+Ca;ÂOxBWV{²i>\BREiK\CFBRJ3>_=?@3H�VaM[yvd?�ÁS MW>{KXH�V\KX;vMWJÁO<VX=?KX=?J3P Ö'ÖNske �
Öt�A:<>��`OT;3=+Ca;Á;vMZ�LH�M[yjBREiK�KX;3H�>XMWGIH�MWGIBRE3JLK�BRST>rb�MWCFHW��ío�Cü ± �al ´ H�@3BRJ7�õK�;vMZ�LH
MWJk�´@3HF@3=?CZM[KXHF@ ì ÖNò~Ö $ Ö�d�M[ycHFd�O<VX=?KX=?J3P�>{BRS�K OxM[VXH>�9p ~rE3>{K�MW@3@3HF@ ;vMWJ3@ euO<VX=�K_KXHFJ MWJ e
J3BWKaM[KX=?BRJ3>��ßPR=��i=?J3P�KX;3HN@vM[KaM�K_;vM[K<bcH�VX>_BRJvMWd�KXBRE3Ca;7l+l?l��al

?�?�?Gy OtH�PLM[VX@3d+HF>{>�BRSqKX;3H�>rbjHFCF=�]vCzGIHF@3=+M�SUBWVXGfM[KTE3>_HF@7�^PR=?�LH�KX;3HFG K_B & =+C�BISUBWVo>_;3=�b3bv=+J3P
BREiK��¾MWd+BRJ3P�Ot=�KX;�MWJ}MW@3@iVXHF>_>�SUBWV<KX;3HÓ�ApX�al

ÈR�



����� �Æ[z¨�¤|YT¤q¤�z«X°YX��

Æ�Å1e þ |q�oS�K_H�VA�LBREiVAHYg bjH�VX=?GIHFJLK�=?>A@3=?>{K_VX=�yvEiKXHF@7�kd+H�K & =+C�B�² J3B1OÀKX;vM[KA=?K_>`@vM[KXMI�ßCFBWV{VXHFd�M[K_BWV
~rBWyv>Y�NBRJ ý�þ CZMWJ yjHfVXHFG\B1�LHF@7l ± � J3B1ON�`MWd+dABRSmK_;3H�~rBWyv>�>_;3BRE3d?@5;vM.�LHfyjH�HFJÁM[V_Ch;3=��LHF@
KXB�ÖT��: MWJL� OxM.�Ll � BRE�CZMWJ�Ca;3HFCX²}yk�}PRBR=?J3P�KXB + ä Ù Ì�0 � + ä Ë"½^¹1+ ëWÙ Õ �7MWJ3@�VXE3J3J3=?J3P ÍDÝ ·[½
iMjlk | ¼ ëRÙ Õ y GfM[²LH�>_EiVXH�KX;vM[KTKX;3H�d+M[KXHF>{K ~rBWy�S�VXBRG �LBREiV�HYg bjH�VX=?GIHFJLK�=?>td+=?>{KXHF@ �vKXB\ycH
HYg K_VaM�K_;3BWVXBRE3PR;7�3KX;vM[K�MWd?dD~rBWyv>t=?J}�LBREiV ¿iÒk¹ e¾]vd+HL�ß>h�mM[VXHNd+=+>rKXHF@7lt� ä Ù Ì�0 E3>{HF@}KXB�yjHYI þ l��

Î�Å�< þ | ± MWCX²�Eibv> BRS§� ì prJLKAM[VXHmHFJL�i=+>{=+BRJ3HF@�KXBoyjH<@3BRJ3H<=?J\M�CFBRGIG�E3JvMWdDS MW>_;3=+BRJ7�LyvEiK KX;3H
HYg bvd+=+C�=?Kob3VXBDCFHF@3EiVXHF>�;vMZ�LH��LH�KoKXB�>_BRd+=?@3S��Ll�p J´PRH�J3H�VaMWd¾�jK_;3H�bv;3=+d+BR>{BWbv;k��=?>�KX;vM[Ko=?KoO6BRE3d+@
yjHNE3>_HFSUE3d�KXB\;vMZ�LH�M�y�MWCX²De�Eib�BRSqMW>tG�E3Ca;}BRS9KX;3HNHhgibjHYVX=+GIH�JkKZ�õ><bcBR>{K{euCFBWV_VXHFd+M[KX=+BRJ�VXH�� =+H�O
>{KaMWPRH�>tMW>mVXHZMW>_BRJvM[yvd���b3VaMWC�KX=?CZMWd¾�3=?J�CZMW>{HN�LBRE �ßBWV<>_BRGIHFBRJ3H�HFd+>{H"��O6BRE3d+@}HY�LH�VtJ3H�HF@}KXB�PRB
y�MWCX²fMWJ3@IVXHhe�@3Bz>_BRGIHYKX;3=+J3P3l :A�Dbv=+CZMWd?d?�L�RKX;3=?>�OxBRE3d+@\=+J3CFd?E3@3H�M[K�d?HZMW>{K6KX;3H<b3VXB C�HF>_>_HF@��ös >
MWJ3@�MWJk�zBWK_;3H�V >_GfMWd?d >{KXE�ÀId+=?²LH6bvd?BWKX>F�R>_CYVX=?b3KX>�� ¿iÒk¹�q è ÒW¿k·3¹ y KX;3H�~rBWyv>`M[VXHmMWd?V_HZMW@i�z>XMZ�LHF@
MW>oM[ycB1�LHW�cMWJ3@�KX;3H�nqpr:Ts�]vd+HF>�BRJ�K_;3H���VXCa;3=?�LHzM[V_H�y�MWCX²LHF@�Eib�>_H�b�M[VaM[KXH�d?�}yk� ± MWEi²LHf�¾M
OxHFHY²id?�Á=+J3C�V_HFGIHFJLKaMWdmy�MWCa²ke�Eib��TMWJ3@QM SUE3d+d<y�MWCa²ke�EibÀKwOT=+CFH�M �LHFM[V��al ± EiKf=+So=�KZ�Ï>�J3BWK�M
KXH�V{VX=?yvd���yv=+P�HYgibcH�VX=?GIHFJLKZ�jy�MWCX²i=+J3P�Eib K_;3H�~rBWyv>NMW>oOxHFd?dqOxBRE3d+@´PR=?�LH��LBREöM�>{=+J3PRd+Hzbvd+MWCFH
S�VXBRG
OT;3=+Ca;�KXB�VXHFC�B1�LH�V<KX;3HFG}� VaM[KX;3H�V<KX;vMWJ�KX;3H�B®ÔICF=+MWdjCFBWV_VXH�d�M[KXBWV{e�~rBWy�M[VXCa;3=��LHW�iKX;vM[K<SUBWV
�LBREiV >{bcHFCF=?]vCmHYg bjH�V_=+GIHFJLK)=?>qd+=�²LHFd?�N>{b3VXHZMW@�B.�LH�V >_H��LH�VXMWd�Öt�A:m>Fl)n^BWV�KX;3HxGIBRGIHFJLKZ�1KX;3H�VXHW�õ>
J3B\VXHFMWd	VXH�>{bjBRJ3>_=�yv=+d?=?Kw��SUBWVtKX;3HN>_Eib3bjBWV_K�>_CF=+H�JkKX=?>{K�;3HYVXHW��HYg3CFHYb3KoGfMZ� yjHoKXB\@3HFd+H�K_H�CFd?HZM[VXd?�
KXHFG�bjBWVaM[V_��KX;3=?J3PR>z�%K_HF>{Ko�ös >F��VXHYe�@3BRJ3H�� s >h�a�+�?�cMWJ3@�bcH�VX;vM[bv>�KX;3H�]vJvMWd�nqpr:ts�]vd+HF>oMWS�K_H�V
HFJ3BRE3PR; KX=?GIH�KXB�ycHf>_EiVXHIKX;3HY�j�õ�LH�yjHFHFJ y�MWCX²LHF@5Eib S�VXBRG¬K_;3H�M[VXCa;3=?�LHW�qKXB�PR=��LHIM�GIBWV_H
;3BRJ3HF>{KT�i=?H�O BRS�OT;vM[KtJ3HFH�@3>TKXB�yjHNy�MWCX²LHF@}Eib�S�VXBRG ��þ l

Ó3Å�ª þ |mp S`�LBRE7���LH�bvEiK�MWJk��d�M[VXPRH�]vd?HF>�BRJ + ëkë ¹±+R·L¸R½iÝ�+ Ü�� �´BRJ ëkë ¹kË1½c¹ ��GIB.�LH�BWV�@3HFd+HYKXH
KX;3HFG}lRü�H�KTV_=+@}BRSqMWJk��E3J3J3HFHF@3H�@ ë Ë[Ýi· ]vd+HR�ß>Y�al

Ö�Å³Þ�Æ§�`Ú�)PÄ`Å�h Ú�cW|%�AEiKxKX;3H�HYgibcH�VX=?GIHFJLKxSUBRd+@3H�V<=?J�K_;3H�SUBRd?@3H�V{e�M[VXCa;3=?�LH��%KX;3HoGI=?@3@3d+Htyvd+MWCX²
CZM[yv=?J3H�K�SUBWV #%$'& HhgibjHYVX=+GIH�JkKX>���KX;3H BRJ3H K_B KX;3H´VX=+PR;LK}SUBWV}PRd+BWy�MWd?> " & � # >aò"KXH�>{KX>Y�al
´ =?KX;3=?J�K_;3HzSUBRd+@3H�V�M[VXCa;3=��LHW�jHYg bjH�VX=?GIHFJLKX>oM[VXH�MWd�bv;vM[yjH�K_=�øFHF@�SUBWV�HZMW>r�}VXH�K{VX=+H��[MWd��jMW>�KX=+GIH
PRB H�>�yk�L��GIBWV_H}MWJ3@ GIBWVXH�@iVaMZOxH�VX>�Ot=?d+d6yjH�J3HFHF@3HF@7�x>{BöKX;3H�>{bjH�CF=?]vC�C�BRJkKXH�JkKX>�BRStHZMWCa;
@iVaMZOxH�V GfMZ�NCh;vMWJ3PRH��%;3HFJ3CFH6KX;3H�bcBR>{K{eu=?Kqd+M[yjHFd?>q=+J�bvd+MWCFH6BRSv>_BRGIHYKX;3=+J3P�G\BWVXHAbcH�VXGfMWJ3HFJLK��al
:m;3=+>t>rKXH�b�CFBRE3d?@�OmMW=�KtE3JLKX=?d9MWS�K_H�VtKX;3H�bv=?bcHFd+=?J3=+J3P�=+>t@3BRJ3H[l

�N���Á«_\¤q©_«X°�«X°YXz�
:<;3H�bv=?bcHFd+=?J3HobjH�VXSUBWV_GI>xKX;3H�=+J3=?K_=�MWdjCZMWd?=?y3VaM[K_=+BRJ�BRS	K_;3HNnqpr:Ts�@vM[KaMi� GfM[²i=?J3P�K_;3H�]3V_>{K

SUH�OÂ�LHYVX>_=+BRJ3>)BRS ù Ð MWJ3@�BWKX;3H�V�KaM[yvd+HF>qK_;3H��Ap >qGfMZ��E3>_H6K_Bo>XM.�LHx>{BRGIH�KX=?GIHWl9pwK MWd?>_B�S�VX=+J3PRHhe
]3KX>�KX;3H�@vM[KaMi�cMWJ3@�GfM[²LHF>tb3VXH�d+=+G\=+JvM[V_�}=+GfMWPRHF>TBRS`MWd+d9K_;3Hz>_BREiVXCFHF>��%b3V_=?�[M[KXH�>_BREiVXC�HF>NPRHYK
KX;3Hx>XMWG\H���eu�LHZM[V)b3V_BWb3VX=+H�KXM[V_��bcH�VX=+BD@zb3VXBWKXHFC�K_=+BRJ�HFJ"~rB.�LHF@�yk��KX;3H6VXM.O nqpr:ts�]vd+H�>Y�al :m;3HF>_H
VXHF>{E3d?KX>�CFMWJ}yjH�VXH�K_VX=?H��LHF@}� =�M�KX;3H è Ò"Õ�¹ è Ò ðiØ ·RÝ EiKX=+d?=?Kw��BRJ}KX;3H #%$'& M[VXCa;3=?�LHW��BWVT� =�M�KX;3H
± BRd+BRPRJvM�M[VXCa;3=?�LH\BRS #%$'& BWyv>_H�V_�[M[KX=+BRJ3>�l\��BWVXH�K_;3BWVXBRE3PR; =+J3SUBWV_GfM[KX=+BRJ´=+>NMZ�WMW=?d�M[yvd+H�BRJ
KX;3H_(Rp $'# ;3B.O<e¾KXB�OT=?² =¾l
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� z\¤)°���« ����!Q¤)£�«X°�� ¡^£�¤ T\V9¤)°�¤)¨
:<;3=?>�M[b3bcHFJ3@3=�g PLM[KX;3H�VX>�KX;3H�GIBWVXH�d+HFJ3PWK_;k�´BRS�KX;3H zp���
	����������	����������
��
�p}��i=?PRJ3H�K_KXH�>

KX;vM[Ktd+B BW²�=?JkKXB�KX;3H�OxBWV_² =+J3PR>TBRSq�WM[VX=?BRE3>t>{K_H�bv>�=+J�K_;3HNbjBR>rK{e�CFBWV{VXHFd�M[K_=+BRJ}VXHY�i=+HYO b3VXBDCFHF>_>�l
:m;3Hz>_HFC�KX=?BRJ�JDE3GzyjHYVX=+J3PfVXH��vH�C�KX>�S�VXBRG OT;3H�VXHz=?J�KX;3HzGfMW=+J�KXHYgiKtKX;3Hz=+J3@3=��i=+@3EvMWd9@3=+>_C�E3>re
>_=?BRJ3>t;vMZ�LHNyjH�HFJ�@iVaMZOtJ7l

Ä�Å?Ú#"�Ö�Æ�Ç.Æ§cHe�fÀÅ���h�& Ö�Æ§Å�hm'*).Ú�a ÅUÚ-�

?Gy ØiÙ Õ Ù Ê ÙWð Ø ¿D·RÝ6¼ ¿ ËWÍ
# �LH�V{��~rBWyf;vMW>6M Ø Ù Õ Ù Ê Ù[ðiØ ¿k·LÝ�¼r¿ Ë[Í �3OT;3=+Ca;fSUBWVXGI> KX;3HTy�MW>{=+>6SUBWV�G�E3Ca;IBRS^KX;3H�z{>{KXM"e

KX=?>{KX=+CFMWd�}�>{E3GIGfM[VX=?HF>`M[yjBREiK`KX;3HtCFBWV{VXHFd�M[K_=+BRJ�� 398¿¾±8?�RKX;3HoÈ�JDE3GzyjHYVX>�=?J\KX;3H £ ð Õ3·RÍDÝ Ù Õ^ÒLË ð ¹
CFBRd?E3GIJ�BRS ¹.Ê^Ë"Ì3¿ Ë[Í ïõ���RlÏC�ð¾�LBWV`M[K�Mod?B1OxHYV�d?H��LHFd¾� Ø Ù Õ Ù ¹1ºW»T¼u½3¿ �Xl6:m;3H Ø Ù Õ Ù Ê ÙWð Ø ¿k·RÝ6¼ ¿iË[Í
d+=��LHF>�=+JQKX;3Hf~rBWyieu@3=?VXH�C�KXBWV_� �ßBRJ BRJ3HöBRS�KX;3H ý�þ @vM[KaM @3=+>{² >Y� �NMWd+do>_Eiyi~rBWyv>}=?J¢KX;3HI~rBWy
OT=+d+d�yjH =?J3CFd+E3@3H�@�OT=?KX;3=?J KX;3=+>}>_=+J3PRd?H d+BRP3l û9=?>{KX=?J3P �.×Â>_;3B1OT>�MÁ�LH�V_�¢y3VX=+H�S�HhgvMWG\bvd?H
BRS Ø Ù Õ Ù Ê Ù[ðiØ ¿k·LÝ�¼r¿ Ë[Í HYgiK_VXMWC�KX>��%;3H�VXHW�xS�VXBRG # (L×R×LÔ[� y ã >{KaMi�6� s ± �`� bjBRdRy ~rBWy
" 0  Då / �B 
K I �Xl
p JkK_HFPWVaM[KX=?BRJ%$�ÛR×i�T=+d?d+E3>{K_VXM[KXHF>AMÂz{J3BWVXGfMWdg}N>{=?KXEvM[KX=?BRJ7lqn�BWVAKX;3=?>A=?JkK_HFPWVaM[KX=?BRJ7�k�LBRE�CZMWJI>_HFH[|
Ü Ot;3=?Ca;�>_Eiyie?~rBWy��LBRE7��VXH�=?J �&$��[�al
Ü ;3B1O GIMWJk� =?JkK_H�VXSUH�VXBRG\H�KXH�VX>��LBRE PRBWK�y�MWCX²5S�VXBRG KX;3H�CFBWV{VXHFd�M[K_BWV�C�BRG\b�M[VXHF@5KXB�KX;3H
HYgibcHFC�KaM[K_=+BRJÁ� �!K-. / Ë"ºDÕ Ë è[�BK-. / �al & BWKXH�KX;vM[K�JkE3GzyjH�VX>�=?J´KX;3=?>�d+=+J3H�M[VXH�MWC�K_EvMWd+d?�
� ä ßYàçæa�	ycHFCZMWE3>_H\ycBWKX; z{>{KXM[KX=+BRJ3>p}�BRSAKX;3H�=+JLKXH�VXSUHYVXBRGIH�KXHYVzM[VXH�CFBRE3JLKXHF@ >_H�b�M[VXM[KXHFd?�Ll
:<;kE3>F�L:qM[yvd?Ht���¾���RlÏC"�cKXHFd+d?>9E3>9KX;vM[K)M�ã"eu>{KaMi�"�[eubjBRdkHYg bjH�VX=?GIHFJLK9OT=+d?dL;vM.�LH��1Ô �A=+JLKXH�VXSUHYV{e
BRGIH�KXHYVX>6bjH�Vts ± � KX;3H��\s ± >xGfM[²LH��RáW��=+JLKXH�VXSUH�V_BRGIH�KXH�V_>F�vMWJ3@�K_;3H ä ��]vJvMWd+d?�\VXHF>_E3d�KX>
=+J�KX;3H��.ÛR�Rá�d+=?>{KXHF@�;3H�VXH�=+J�KX;3H ØiÙ Õ Ù Ê ÙWð Ø ¿D·RÝ6¼ ¿ ËWÍ lm:<;3H�S�VaMWC�K_=+BRJ}BRS	PRBWKhò[HYg bjHFCYKXHF@
=+>tMWd+>_B�HYgib3V_HF>_>_HF@�MW>tM�bcH�VXCFHFJLKaMWPRHWl

Ü Ot;vM[K`CFBWV{VXHFd�M[K_BWV{e�S�VaMWG\H6JDE3GzycH�VX> OxH�VXHmSUBRE3J3@\SUBWV)K_;3H<>rKaM[V_KM" HFJ3@�BRSvKX;3Hm=+JLKXHFPWVaM[KX=?BRJ
� å�� 0 Ê åJ JK �X� MWJ3@�;3B1O GfMWJL��=+JLKXH�VXSUHYVXBRGIH�KXHYVX>A;vMW@�KX;3BR>_H<CFBWV_VXHFd+M[KXBWV{euS�VaMWGIHmJDE3GzycH�VX>
�ß;3H�VXH[�qMWd+d)BRSAKX;3HFG��al�:m;3H�JkE3GzyjH�V�BRS�CFBWV{VXHFd�M[K_BWV�S�VaMWG\HF>��LBRE7�õ@ HYg bjHFCYK�=?J MWJ =?JkKXHhe
PWVaM[KX=?BRJ�@3H�bjHFJ3@3>�BRJ�KX;3HzCFBWV{VXHFd�M[K_BWV{e�S�VaMWG\H�VaM[KXH��ßBRS�K_HFJ�VXHFSUH�V_V_HF@´K_B�MW>YóÓõ\ö¬÷TeuVaM[KXH[�
PR=?�LHFJ�=+J�üløW|`óÓõ'ö¬÷\�z�.�\=?><KX;3H�>{KaMWJ3@vM[V_@�BWbjH�VXM[KX=+BRJvMWdjVaM[K_HW�iKXHF>{K_HF@�d+=?GI=?K_>`� �"� �W� �
MWJ3@ KX;3HI=?JkKXH�PWVaM[KX=+BRJöKX=+GIH[l\üoH�VXH�OxHI>_HFHI�W��CFBWV_VXH�d�M[KXBWVNS�VaMWGIHF>I�%KX;3HIH�J3@ S�VaMWGIH��
KX;3H�>rKaM[V_KTS�VaMWGIH=G å àâá Ý~ä óÓõ'ö¬÷ ���[�Xl
F ì ;vMWJ3PR=?J3P�KX;3H)óÓõ'ö¬÷ VaM[KXHoVXH�! E3=?V_HF><V_HYe�>{KXM[V_KX=+J3P�KX;3H�VXHZMWdâeuKX=?GIH�b3VXB C�HF>_>_HF>���KX;3HYVXH
M[VXHT>{C�VX=?b3K_>�SUBWV`KX;3HTG\BWVXHmCFBRGIGIBRJzVaM[KXH�>F�RyvEiK�OxHW��VXH`! E3=+CX² d?�zPRH�K{KX=+J3P�yjH��LBRJ3@�KX;3H
>_CFBWbjHNBRS�KX;3=?>T@3BDCFE3GIHFJLKZl+l?l

F :<;3HYóÓõ'ö¬÷öCFBRE3JkKxO<VaM[bv>6y�MWCX²\K_B�×�H��LH�V_�}�.× G\=+J7� BWVxM[KxãR�R×R×�SUBWV6KX;3Ho>rKaMWJ3@vM[VX@
óÓõ\ö¬÷'���.�ilT:<;3HPóÓõ\ö¬÷ CFBRE3JLKo=?>TK_VXE3d���Ç1ñ9Ú�SUE3J3@vMWG\HFJkKXMWd�CFd?B CX²}SUBWV�MW>_>_=?PRJ3=+J3P
KX=+GIHhe�>{KaMWG�bv>TKXBfKX;3H�� =+>_=�yv=+d?=?KX=?HF>�CFBRGI=?J3PIBREiKoBRS)KX;3HzCFBWV{VXHFd�M[K_BWVÆy M´�ß>{bvEiVX=?BRE3>Y�
~rE3G\b =?JÀKX;3H óÓõ'ö�÷ CFBRE3JLK�Ot=?d+d�=?G\b�M[V_KfM CFBWV{VXHF>{bcBRJ3@3=+J3P�~rE3G�b¢=?JÀKX;3H�KX=+GIH
>{KaMWG\bv>x=?J�KX;3HoVXH�>_E3d?KX=?J3P�CFBWV_VXHFd+M[KXBWVmBREiK_bvEiK<@vM[KaMzSUBWVmKX;3H�~rBWy��vMWJ3@�;3H�J3CFHN=?JfKX;3H
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Read #301 from buffer #9, data address 0xfd7163e8

SubJobHandler( 1): Got correlator data
SubJobHandler( 1): Start processing new integration....

Statistics based on 1368 out of 1368 (100.00%)

Found start=210 (1368)
Found end=273 (1368)
SubJobHandler( 1): BOCF EXPECT/FOUND = 273/273
### TIME ###
Start: (Data Handler) Sysclks : 4.3620522000000000e+14 (158 18:30:13)
End:   (Data Handler) Sysclks : 4.3620534800000000e+14 (158 18:30:17)
BOCFs were start=210, end=273

Read #302 from buffer #11, data address 0xfd4163a8

SubJobHandler( 1): Got correlator data
SubJobHandler( 1): Start processing new integration....

*************** AAARGHHHHH ***************
BOCF framenrs differ across integration!!!
******************************************

Statistics based on 1368 out of 1368 (100.00%)

Found start=274 (1368)
Found end=337 (1216)
Found end=0 (152)
PROBLEM found on X part of 0−7:0  3−3 ifnr=17
FR# 1= 274 DOFF=1734462219 DRAT=     −1708 POFF= 763442131 PRAT=   −350522 PACC=         0 FR# 2=   0 SUID= 7 CHAN= 1 KCFG= 1 OVSAMP= 1
PROBLEM found on X part of 0−4:3  3−4 ifnr=641
FR# 1= 274 DOFF=1734462219 DRAT=     −1708 POFF=1217334963 PRAT=   −355645 PACC=         0 FR# 2=   0 SUID= 7 CHAN= 7 KCFG= 1 OVSAMP= 1
SubJobHandler( 1): BOCF EXPECT/FOUND = 337/337
### TIME ###
Start: (Data Handler) Sysclks : 4.3620534800000000e+14 (158 18:30:17)
End:   (Data Handler) Sysclks : 4.3620547600000000e+14 (158 18:30:21)
BOCFs were start=274, end=337

Read #303 from buffer #4, data address 0xfdd16470

SubJobHandler( 1): Got correlator data
SubJobHandler( 1): Start processing new integration....

Statistics based on 1216 out of 1368 ( 88.89%)

Found start=338 (1216)
Found end=401 (1216)
SubJobHandler( 1): BOCF EXPECT/FOUND = 401/401
### TIME ###
Start: (Data Handler) Sysclks : 4.3620547600000000e+14 (158 18:30:21)
End:   (Data Handler) Sysclks : 4.3620560400000000e+14 (158 18:30:25)
BOCFs were start=338, end=401

Read #304 from buffer #6, data address 0xfda16430

SubJobHandler( 1): Got correlator data
SubJobHandler( 1): Start processing new integration....

*************** AAARGHHHHH ***************
BOCF framenrs differ across integration!!!
******************************************

Statistics based on 1216 out of 1368 ( 88.89%)

Found start=402 (1216)
Found end=0 (304)
Found end=465 (912)

û	=+>{KX=?J3P}�.×i| ØiÙ Õ Ù Ê Ù[ðiØ ¿D·RÝ�¼r¿ ËWÍ HYgiK{VaMWC�KX>��ßS�VXBRG # (L×R×LÔ[���al
� s�MWJ3@�nqpr:ts�]vd?H�M[V_=+>_=?J3P\BREiKTBRS9KX;vM[K)~rBWy�l

Ü KX;3H�>rKaM[V_K9MWJ3@�>{KXBWbNKX=+G\HF>�BRS KX;3H`=+JLKXHFPWVaM[KX=?BRJ7l�üoH�V_HW� å àâá Ý =?>9C�d+HZM[VXd����R>Fl):m;3H`V_HF>_BRd+EiK_=+BRJBRS�KX;3H�! E3BWKXH�@ KX=+G\H�=?>N=?JkK_HFPWVaMWd >_HFCFBRJ3@3>��q>_B}SUBWVN>_Eiyieu>_HFCFBRJ3@ å àãá Ý �	�LBRE´OxBRE3d+@ BRS�KXHFJ
>_HFH�=?@3HFJLKX=+CZMWdv>{KXM[V_Khò[HFJ3@\K_=+GIHF>�l :<;3HT>{KaM[V_Khò[H�J3@ óÓõ'ö�÷�CFBRE3JkK_>�OxBRE3d+@�CFBWV_VXH�C�K�VXHY�vHFC�K
KX;3H�>{Eiyie�>_HFC�BRJ3@ å àâá Ý �3KX;3BRE3PR;7l

s BRGIH�K_=+GIHF>��c;3B.OxH��LH�VZ�^KX;3HzHYgibcHFC�KaM[K_=+BRJ3>oSUBWV�KX;3H�óÓõ'ö¬÷Á>{KaM[V_Khò[H�J3@´C�BRE3JkKX>oCFMWJ´PRHYKoBREiK
BRSm²i=+d�KXH�V�OT=?K_;5OT;vM[K�=+>�>_H�HFJ =?J5>_BRGIHfBRSmKX;3Hf@vM[KaM�CFBRGI=?J3P�y�MWCa²5S�V_BRG KX;3HfCFBWV_VXH�d�M[KXBWVZl
:m;3H�KXHFCa;3J3=+CZMWdqK_H�VXG SUBWVoK_;3=+>�=?>�MWJ z{�o�o�o�lO`ü�üoüoüoül}3l<p JLKXHFPWVaM[K_=+BRJ'$�ÛR×L�\=?d+d?E3>{K_VaM[KXH�>
BRJ3H�BRS9KX;3HF>_HWl � BRE�CZMWJ�>_HFH�KX;vM[K�MWd?d �.ÛR�Rá�=+JLKXH�V_SUH�VXBRGIH�K_H�VX>t>rKaM[V_KXHF@}BRJ}KX;3H�>_MWGIH�óÓõ'ö¬÷
CFBRE3JLK½���RÔ[�3�^yvEiK�KX;vM[K��1ÈR��BRSqKX;3H�G HFJ3@3H�@öM[K�×\=+J3>rKXHZMW@�BRS ÛRÛLÔ��A�N�RÔ[�JG��W�"�^�[�al�p SqKX;3HYVXH
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=+>tMWJ��o�o�o�o�lO`ü�üoüoüoüz�DKX;3HFJ�KX;3H�V_HNOT=+d+d�SUBRd?d+B.O�M z��1��� ¨ ÐkÜ � è Ë"º ð Ø Ë ð ¼D¼k¼ }fd+=+J3HNSUBWV
HZMWCa;rzrVXHF>{bcBRJ3>_=?yvd?H
}�;vMWd+SxBRS6K_;3H{z{@3=+>{C�VXH�b�MWJLK�}�=+JLKXH�VXSUHYVXBRGIH�KXHYVX>Fl�:<;kE3>�KX;3H�V_H\OxBRE3d+@ ycH
íz�1ÈR��H�JkK_V_=+HF>�SUBWVzKX;3=+>z=?JkK_HFPWVaM[KX=?BRJ7�`BRSxOT;3=+Ca;5pN²LH�b3K�KwOxB3l�üoH�V_HW� � VXHFSUH�V_>�KXB�K_;3H�]3V_>{K
>{KaM[K_=+BRJ�MWJ3@)(fKXB�KX;3HN>_HFCFBRJ3@7l`p J�KX;3HN>{�iJLKaM"g : q Ø * � Ð q � �
F : " ØIVXHFSUH�VzKXB�KX;3H\KwOxB�>rKaM[KX=+BRJ3>NGfM[²i=?J3P}Eib K_;3HI=+JLKXH�VXSUHYVXBRGIH�KXHYV��¾×"e¾y�MW>_HF@7�)=+JöKX;3H
BWVX@3H�V}BRS�>{KaM[KX=?BRJ3>�MW>�d+=?>{KXHF@ =?J KX;3H§� ��2 ¦ 2 £ � ² >{HFC�KX=?BRJ BRS�KX;3H $'#%N ]vd?H E3>_H�@ KXB
CFBRJLK_VXBRdTK_;3=+>�~rBWy��6yvEiKIBRGI=?K_K_=+J3P´>{KaM[KX=?BRJ3>�KX;vM[K\@3=+@3J7�õK\b�M[V_KX=+C�=?b�M[KXH}M[K�KX;3H�KX=+GIH�BRS
~rBWyieub3VXHYb�M[VaM[KX=+BRJ�S�V_BRG K_;3H�BWVX@3=?JvMWd	C�BRE3JkK��Xl

F � VXHFSUH�V_>tKXB�K_;3HI�¾×"e¾y�MW>_HF@c�6>_Eiy3y�MWJ3@7l
F Ð " � V_HFSUH�VzKXB}K_;3HIbjBRd�M[V_=�øZM[KX=?BRJ3>F��OT;3H�VXH K @3HFJ3BWKXHF>zû ì �t" w O ì � �%KX;3HIBWK_;3H�V
bjBR>_>{=?yv=+d?=?KX=?HF><SUBWVtKX;3HF>{HN]vHFd?@3>t=+J3C�d+E3@3H 0 � E3Ji² J3B1OTJ7� � � N ��MWJ3@ å � � �al

:m;3H Ò ð è Ý CFMWJ�ycHzE3>_HF@�KXBIK_VaMWCX²}@3B1OTJ´b3V_BWyvd+HFGI>t=+J�KX;3Hz;vM[VX@iOmM[V_H�b�M[KX;�KaM[²LHFJ�yD�}KX;3H
@vM[KaM}� =�M Ø 	 ê ë ½ �½6�Bal�� Ú�»±»kl+�RlõHWl®?�?{�al & BWKXH�KX;vM[K�SUBWV�K_;3=+>�>{bcHFCF=�]vCf�o�o�o�o�o�lO`ü�üoüoüoüz�
KX;3H<MWGIBRE3JLK BRS^=?JkK_H�VXSUH�VXBRG\H�KXH�VX> d?BR>{K`CFBWV_VXHF>rbjBRJ3@3> KXB�BRJ3H<>rKaM[KX=+BRJ��¾ã�>{KaM[K_=+BRJ3>)>{KaM[V{KXHF@�KX;3H
~rBWy ���1ÈR�Rò �.ÛR�RáË���1òWãD�Xl � BREzC�BRE3d+@�MWd+>{BoCFBRJi]3VXG KX;3=?>);vMW@zp9J3BWKq@3HFd+H�K_HF@�MWd+GIBR>{KqMWd+dkBRS3KX;3H
z��1��� ¨ ÐkÜ � è Ë"º ð Ø }�d+=?J3HF>Cy MWd?dcBRS�KX;3HFG
=?Jk�LBRd��LHF@fKX;3H�>{KaM[KX=?BRJ 0 l`:<;3H�BWKX;3HYVT=?JkK_H�VXHF>{K_=+J3P
CFd?E3H�=?>�KX;vM[K�KX;3H�b3VXBWyvd?HFG Ot=�KX; K_;3H z{@3=?>_C�VXH�b�MWJLK�} =?JkK_H�VXSUH�VXBRG\H�KXH�VX>�=+>zKX;vM[K�KX;3HF=�V�HFJ3@ e
óÓõ'ö¬÷ OmMW>mHYg3MWC�KXd?�f×il�:m;3HF>_H�SUHZM[KXEiVXH�>��¾M�>{KaM[K_=+BRJ7�Ï>6O6BWV_KX;�BRS9=?JkKXHYVXSUH�VXBRGIHYKXH�VX>mKX;vM[KmHFJ3@
M[KlóÓõ'ö¬÷\��×D�AM[VXHoCFd+HFM[Vm>{�iG\b3K_BRGI>ABRS	Mz>{bcHFCF=?]vCo>{BWV_KmBRS7b3VXBWyvd+HFG}� CZMWd?d+HF@�M ± s # � ± =?PRPR>
sD�iJ3@iV_BRGIH # �LHFJLKZ� 6�BhlR� Ú�»±»kl+�RlõP3l®?Ul+*`�Xlq�QGIBWVXHxPRHFJ3H�V_=+C<�o�o�o�o�o�lO`ü�üoüoüoüÀCFBRE3d?@�;vMZ�LH
b3VXBWyvd?HFGI>qOT=?KX;�KX;3Hx>rKaM[V_K)BWV)H�J3@7�kSUBWV`MWJ�M[V_yv=�K_VaM[V_�NJkE3G�ycH�V`BRS3=+JLKXH�VXSUHYVXBRGIH�KXHYVX>F�kMWJ3@�H��LHFJ
GIBWVXH�KX;vMWJ�BRJ3H°z{@3=+>{C�VXH�b�MWJLK�} óÓõ'ö¬÷5CFBRE3JLK�=?J�KX;3HN>{KaM[V_KTBWVtH�J3@7l

ì BRJLKX=?JDE3=?J3P�BRJ =+J KX=?GIHW��KX;3Hfá�V_HFGfMW=+J3=?J3P�>{KaM[K_=+BRJ3>F�7OxBWV_K_; BRS6@vM[KaM}=?J =+JLKXHFPWVaM[KX=?BRJ
$�ÛR×RÛ�;vMZ�LH�J3B�b3VXBWyvd+HFG}l`p J}=?JkK_HFPWVaM[KX=?BRJ,$�ÛR×W���ßBRJ3d��IKX;3H�yjHFPR=?J3J3=+J3P�b�M[V_KtBRS9=?K<>_;3B.OtJc�X�
KX;3H�V_H�M[b3bjHFM[VX>AKXB�yjHmKX;3Htd?BR>_>`BRS^KX;3H�� á ò�MWJ3@fÛ>ñ�ò�>rKaM[KX=+BRJ3>��R@vM[KaMI�¾ÛR×W�kò �1� �.�Ó� �RòWáD�9Ot=�KX;
HFJ3@ óÓõ'ö¬÷\��×i�^C�BRJkKX=?JDE3=?J3P\KX;3H�Kw� bv=+CFMWd ± s # yjH�;vM.� =+BWVZl

p J3SUBWVXGfM[KX=?BRJ´=?J�KX;3Hôz Ë"ºDÕ Ë è }�d+=?J3Hz=+J�KX;3H ØiÙ Õ Ù Ê Ù[ðiØ ¿D·RÝ�¼r¿ ËWÍ CZMWJ´MWd+>{B�bcBR=+JLK�BREiK
M @3=ÁÀjH�VXH�JkK\>_BWV_KIBRSTb3VXBWyvd+HFG}�AOT;3HFJÁKX;3H�bjH�VXC�HFJkKXMWPRH�BRS�PRB BD@Á@vM[KaM´@3B HF>{J7�õKIHhgib3VXHF>{>fM
S�VaMWC�K_=+BRJ ��ß �.- � ÿ ß �vOt;3H�V_H ß =+>TK_;3H�KXBWKaMWd�JkE3G�ycH�V�BRSq>{KXM[KX=+BRJ3><KX;vM[Ko>{KaM[V{KXHF@}KX;3Hm~rBWy��
MWJ3@ - =+>zKX;3H�JDE3GzycH�V\BRS<>{KaM[K_=+BRJ3>zd+BR>rKZl � d+BR>{>�BRS<@vM[KaM�KX;vM[K�CZMWJ7��K�ycH�M[K_K_VX=�yvEiKXHF@5KXB
MWJ}=?JkK_HFPWVaMWd7JkE3G�ycH�VTBRS�>{KaM[K_=+BRJ3>m=+><@3=6Ô\CFE3d?KmKXB�M[K_K_VX=�yvEiKXH�KXB�K_;3HÓÖ'�CLo>mBWVts�Lo>Ry GIBR>rK
d+=�²LHFd?��C�E3d?b3VX=�KX>tCFBRE3d?@�=+J3C�d+E3@3H�d?BR>_>tBRS�>_BRGIH�>_H�VX=+MWd9d?=+Ji² >TBWVtM�d?B CZMWd?=�øFHF@�CZMW>_EvMWd�KX=+HF>T=+J�KX;3H
CFBWV_V_HFd�M[KXBWV��ß=?JibvEiKTycBLM[VX@3>tBWVTCFBWV_VXH�d�M[KXBWV<yjBLM[VX@3>mKX;3HFG\>_HFd?�LH�>Y�al

:<;3H<Û ñ�ò MWJ3@�� ÝµÞ BRS�KX;3HTÈ�JkE3G�ycH�VX>`=+JzKX;3H £ ð Õi·LÍkÝ Ù Õ�ÒkË ð ¹ CFBRd?E3GIJ3>)>_HFH�J\=+J ¹.Ê^Ë"Ìi¿iË[Í
BREiK_bvEiK��½6�Balv�q�RlÏC"�AM[V_H�C�BRG\bvEiKXHF@�S�VXBRG�KX;3Ho]3VX>rKTJkE3GzyjH�V��ßPRBDB @f=+JLKXH�V_SUH�VXBRGIH�K_H�VX>Y�ABRS�KX;3H
z Ë1º Õ Ë è }�d?=+J3HF>�| ØiÙ Õ Ù ¹.ºR»T¼u½3¿ yvE3=+d?@3>zMWJ =?JkKXHYVXJvMWd�;3=?>{KXBRPWVaMWG�BRS6KX;3=+>NJDE3GzycH�V�B1�LHYVzMWd+d
=+JLKXHFPWVXM[KX=+BRJ3><�ßSUBWV HFMWCh;�>_Eiyi~rBWyj�al`:m;3Hx�>Ý�Þ�JDE3GzycH�V =+>)>_=?G\bvd?��KX;3HxGIBD@3H6BRS3KX;3=+>);3=?>{KXBRPWVaMWG
�ßCFBWV{VXHFC�KXH�@�SUBWV)KX;3HxHhgiK_VaMoS MWC�K_BWV BRSc�t=?JzKX;3H ØiÙ Õ Ù Ê Ù[ðiØ ¿D·RÝ�¼r¿ ËWÍ �a� MWJ3@�KX;3HmÛ ñ�ò JkE3GzyjH�V =?>
~rE3>{KAKX;3HTJkE3GzyjH�VABRSj=?JkKXH�PWVaM[KX=+BRJ3>)KX;vM[KA@3BRJ7�õK`;vMZ�LHTKX;3=?> JDE3GzyjHYV6BRScPRBDB @�=+JLKXH�VXSUHYVXBRGIH�KXHYVX>
�ßHF=�KX;3H�VtSUH�OxH�VtBWVtGIBWV_H"�al

:<;3HT>{KaM[V_Kaò[>{KXBWb�>_CZMWJ�ycBRE3J3@vM[VX=+H�>�=+J�KX;3H ¹1Ê�Ë"Ì3¿ ËWÍ BREiK_bvEiK�MWd+>_B�@3H�VX=��LHTS�V_BRG¥b3V_B CFHF>{>re
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=+J3P�KX;3H ØiÙ Õ Ù Ê Ù[ðiØ ¿D·RÝ�¼r¿ ËWÍ lxs BRG\H�KX=+G\HF>F� ¹.Ê^Ë"Ìi¿iË[Í OT=+d?d VXH�bcBWV_KAMWJ�H�J3@ e�>_CZMWJ�KX;vM[K`=+> BRJ3H
;3=+PR;3HYV�KX;vMWJ�OT;vM[Kq=?>qMWC�K_EvMWd+d?��=?J�KX;3HA@vM[KaM��ß>{HFHFJ7�WSUBWV�HYgvMWG\bvd?HW�1S�VXBRG�K_;3H ½3¿iË"ÕDÌi·iÒ[ÍRÊ Õ6¼¾½v¿
bvd+BWK_>F��6µBal	�q�RlÏ@c�Xlz:<;3=?>N>{=?KXEvM[KX=?BRJ M[V_=+>_HF>�yjH�CZMWE3>_H\=�KoKaM[²LHF>NM�>{;3BWV_Kf� yvEiK�]vJ3=�KXH"��MWGIBRE3JLK
BRS�KX=+GIH�K_B >{;DEiK�@3B1OTJ¢K_;3H´>{Eiy3~rBWy ;vMWJ3@3d+H�VFl ØiÙ Õ Ù ¹.ºR»T¼¾½v¿ Ca;3HFCX²i>�KX;3H�KX=+GIH�>f=+JQKX;3H
Ø Ù Õ Ù Ê Ù[ðiØ ¿k·LÝ�¼r¿ Ë[Í MWPLMW=+J3>{K<KX=+G\HF>T@3HYVX=?�LHF@�S�V_BRG KX;3H~� � ù ©DÜ ��>_H�C�KX=+BRJ�BRS9KX;3H $'#MN ]vd+H[l
:m;3H�VXHFSUBWVXH�KX=?GIHF>�=?J5K_;3H ØiÙ Õ Ù Ê ÙWð Ø ¿D·RÝ6¼ ¿ ËWÍ KX;vM[K�CFBRG\H\Ot;3=?d+HIKX;3Hf>{Eiy3~rBWyÁ;vMWJ3@3d+H�V�=?>
>_;kEiK_KX=?J3P�@3B1OTJ GIM.��K{VX=+CX² Ø Ù Õ Ù ¹.ºW»t¼¾½v¿ =+JLKXB�K_;3=+Ji²i=?J3P�K_;vM[KN>{BRGIH�@vM[KaM�S�V_BRG§K_;3H�J3HYg K
>_CZMWJ�=?><b3V_HF>_HFJLK��¾M�SUHYO >{HFCFBRJ3@3>F�cK_BWbv>Y�al�� >_H�VX=?HF>�BRSq>_MWSUH�KX=+H�>�=+J äDå »�¹ å MWJ3@�KX;3H�BREiK_bvEiKre
$'#%N ]vd?H��½6�Balq��� lõCWl®?�?{��b3VXHY�LHFJkK�>{E3Ch; =+JLKXHFPWVXM[KX=+BRJ3>�S�V_BRG PRH�K_K_=+J3P�=+JLKXB�KX;3H\BREiK_bvEiK��öscl
s =+J3C�H ½3¿iË"ÕkÌ3·iÒ[ÍRÊDÕx¼¾½v¿ VXHZMW@3>mKX;3H�@vM[KaM�@3=�VXHFC�K_d?�L�i=�KT@3BDHF>_J7��KT>{HFH�K_;3HF>_H�=+JLKXHFPWVaM[KX=?BRJ3>F�vMWJ3@
=?K_>Æ!DE3BWKXHF@�>_CFMWJ}VaMWJ3PRHF>TM[KTK_;3HNKXBWb}BRS�=?K_><bvd?BWKX>T=?><K_;3H�VXHFSUBWVXH�GIBWVXHoVXBWyvE3>{KZl

?�?Gy ì BWV_VXH�d�M[KXBWV<ü�M[VX@iOmM[V_H�p JL�LHF>{KX=?PLM[KX=+BRJ
p SD�LBRE�>_HFH b3VXBWyvd+HFG\>�OT=?K_;N>{bcHFCF=�]vCA=?JkKXHYVXSUH�VXBRGIHYKXH�V9JDE3GzyjHYVX>9=?J�K_;3H Ø Ù Õ Ù Ê ÙWð Ø ¿k·RÝ6¼ ¿iË[Í �

�LBRE´CZMWJ E3>_H�KX;3Hzb3VXBRPWVaMWG Ø 	 ê ë ½ KXB�K{VaMWCFH�@3B1OTJöK_;3H�;vM[V_@iOmM[VXH�b�M[KX; MW>{>_B CF=+M[KXHF@´Ot=�KX;
KX;3BR>_Hö=+JLKXH�VXSUHYVXBRGIH�KXHYV�JkE3G�ycH�VX>Fl # >_>{HFJkK_=�MWd+d��L�t�LBRE J3HFH�@ KXBÁ>rKaM[V_K�KX;3Höb3VXBRPWVXMWG��oMWJ3@
MWJ3>{OxHYV�M\>_H�V_=+HF>�BRS�! E3HF>{K_=+BRJ3>Flm:m;3HN²LH���bjBR=?JkKt=+><KX;vM[KtHFMWCh;�@3=ÁÀjH�V_HFJkK�CFBWV_VXHFd+M[KXBWV�C�BRJi]vP[e
EiVaM[KX=?BRJ �,?�8µ3H8?�c>{H�K�BRSCß)è Ýµé0/ ß)è�ð / ßYê9ë�ì / ßYì éDn �mOt=?d+d�;vMZ�LH�Mf@3=gÀcH�VXHFJLK�GfM[b��j>_Bf�LBRE�J3HFHF@´KXB
VXE3J Ø 	 ê ë ½ VX=?PR;kKxMWS�KXH�VTM<~rBWy�K_;vM[Kx�LBRE7�õVXHo=?JkKXHYVXHF>{KXH�@�=?J �%BWVmM[Kmd+HZMW>rKxyjHFSUBWVXH�MT~rBWy�Ot=�KX;�M
@3=gÀcH�VXHFJLKNCFBWV_VXHFd+M[KXBWV�CFBRJi]vPREiVaM[KX=?BRJöVXE3J3>h�Jy MWJ3BWKX;3H�VNPRB BD@�VXHZMW>_BRJöSUBWVN@vMW=?d?��V_H��i=?H�O BRS
KX;3H�b3VXH��i=?BRE3>t@vMZ�j�õ>)~rBWyv>FlAüoH�VXHW�õ><OT;vM[K<�LBRE}>_;3BRE3d?@�=+JibvEiKTKXB\PRH�K<KX;3H�;vM[VX@iOmM[VXHNGfM[b�l
Ü >{KaM[V_K<KX;3H�b3VXBRPWVaMWG¬�¾MW> ä Ë1½c¹ BRJ ëkë ¹kË1½c¹ �a| +"º^¹R·RÝv¹1+R·R¶ ð + ê Ò ð + Ø 	 ê ë ½
Ü & B1O �LBRE7�õd+d�PRH�K<KX;3H�d+=+>rKtBRS¬! E3HF>{K_=+BRJ3>
�vHFJLKXH�V��%=+J}BWV_@3H�VTycHFd+B.O��a|

F ¹R¿ �ß>_H�d+HFC�KTd+=?>{K��
F . �%=+JLKXH�VXCFBRJ3J3H�C�K�=?J3SUB �
F K �%=+JLKXH�VXSUH�V_BRGIH�KXH�VT;vM[VX@iOmM[V_HNb�M[KX;c�
F q å �ß>_HYKXEibie�=?@w� PRd+BWy�MWd¤y =?J�M�@3=gÀjHYVXHFJLK�>_HFJ3>{H�KX;vMWJ�PRd?BWy�MWdUò[d+BDCZMWdc�[MWd+=?@3=?Kw�^�
F 0 � ßYàçæ � ]3VX>{KZ� =+J3CYVXHFGIHFJLKZ�`MWJ3@5JDE3GzycH�V�BRS<=?JkK_H�VXSUH�VXBRG\H�KXH�VX>_y KX;3H�@3HFS MWE3d�K
>_;3BRE3d+@�yjH�BW²WMZ�fSUBWVmKX;3=?><H�JkK_V{�Û�GßYàçæ�>_;3BRE3d?@�ycHoKX;3H�>XMWGIH�MW>6KX;3H�z Ë"ºDÕ Ë èc� }�=+J
KX;3H Ø Ù Õ Ù Ê Ù[ð Ø ¿k·LÝ�¼ ¿iË[Í �c@3=?�i=?@3HF@}yk�}�k�

F å �ßMWEiKXBî" C�V_BR>_>Y�
F ³ N = ø N 5Iµ �ßJ3B�b3VXBRG\b3K�SUBWV�KX;3=+>�| »c¿ � BREiK_bvEiK�KXB�b3VX=+JLKXH�VP" ]vd?HW� »vÕ �
BREiK_bvEiKtKXB�KXH�VXG\=+JvMWd%�

F +L¿ �ßHYgiHFCFEiKXH�KX;3H�b3VXBRPWVaMWG MWCFCFBWVX@3=?J3P\KXB�KX;3HN=?JibvEiKX>�M[ycB1�LH1�
F +L· �%KXHYVXGI=+JvM[K_HÓ" Hhg3=?KY�

pwKZ�Ï>6M�SUHZM[KXEiVXHoKX;vM[KAKXBzPRH�KmM�CFBWbk�fBRS7KX;3H�BREiK{bvEiKm>XM.�LH�@�K_B�]vd+HW�k�LBRE7�Ïd+dcMWd+>_BzPRHYKx=?KAb3VX=+JLKXHF@
BREiK�BRJ ä ·WÕ " » ä l5:m;3H�VXHW�õ>\MWd?>_B M�bjBR>{>_=?yvd?H�C�BRG\bvd+=?CZM[KX=+BRJ M[ycBREiK�>XM.� =+J3P�KX;3H�BREiK_bvEiK�KXB
]vd+H[lx:<;3HNBREiK_bvEiK�]vd?HN�LBRE�OxMWJkKTOt=?d+d7yjH + © � q � 2 +1ºc¹W·RÝ�¹±+L·W¶ ð è Ý Ù +"Õ ¸kÕ è ÒW¿D·i¹1+ �WÐ � ¼ 2J�12 �
pwKZ�Ï>TJ3BWK�E3Jib3VXH�CFHF@3HFJLKXHF@7�7;3B.OxH��LH�VF�^KX;vM[Kt�od?yjHYV_Kt;vMW>TVXE3J Ø 	 ê ë ½ b3VXH�� =+BRE3>_d��L��GIM[²i=+J3P�MWJ
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�WÐ � ¼ 2J�12 ]vd?HoSUBWVxOt;3=?Ca; ä Ë"½^¹ @3BDHF>_J7�õK<;vMZ�LH�OTV_=?KXH�bcH�VXGI=?>_>_=+BRJö�%K_BzB1�LH�V{OTVX=�KXHo=?K�Ot=�KX;fKX;3H
J3H�O BRJ3H1�al ´ ;3HFJöpT;vMZ�LH�K_;3H�BDCFCZMW>_=?BRJ´K_B�V_E3J Ø 	 ê ë ½ ��ptE3>{EvMWd+d?��G\B1�LH�K_;3H�BREiK{bvEiK�]vd?H
KXB�KX;3H)í +L·R¸R½iÝ�+-i4j'k_+ @3=?V_HFC�KXBWV_��SUBWVT>XMWSUHN²LH�H�bv=+J3P3l

******** DZBCP on jaw0 ********                Fri Aug 15 17:20:03 2003

  *** Data format descriptor print out ***

 Jobs= 1 Subarrays= 1 Interferometers= 156 Datablocks= 32 Total data= 393216

 Job format descr: Job nr= 0 Job id= 308151658 Nsubarray = 1 SAindex= 0
                   Nintfr= 156 IFindex= 0 Ncorfn = 156 CFindex= 0
       Data sizes: Job= 393216 Max Subarray= 393216
                   Max Intfr= 2048  Max Corfn= 2048

 Subarray format descr: Subarray nr= 0 SAindex= 0
                        Nintfr = 156 IFindex= 0 Ncorfn= 156 CFindex= 0
            Data sizes: Subarray= 393216 Max Intfr= 2048 Max Corfn= 2048

 IF data sizes:  NlagpIf= 2048 NlagpCf= 2048 Mon= 4 Sigsrc= 10 
.
.
.
        Stn Un  SU suim    DDU presel  DDU posel  COR input     COR corr
 Intf   Un Sig  Tx Sig     Bd Rx Sig   Bd Tx Sig  Un Bd Rx Sig  Un Bd Chip

   20:X 15   0   0   0      2  7   0    1  0   0   0  0  1   0   0  2   16
     :Y  3   0   0   0      0  3   0    1  0   3   0  0  1   3
   21:X  6   0   0   0      0  6   0    1  0   1   0  0  1   1   0  2   24
     :Y  3   0   0   0      0  3   0    1  0   3   0  0  1   3
   22:X 15   0   0   0      2  7   0    1  0   0   0  0  1   0   0  2   24
     :Y  0   0   0   0      0  0   0    1  0   2   0  0  1   2
   23:X  7   0   0   0      0  7   0    1  0   5   0  0  1   5   0  3    0
   24:X  4   0   0   0      0  4   0    1  0   4   0  0  1   4   0  3    0
   25:X  4   0   0   0      0  4   0    1  0   4   0  0  1   4   0  3    0
     :Y  7   0   0   0      0  7   0    1  0   5   0  0  1   5
   26:X  6   2   0   2      0  6   2    0  1   1   0  1  0   1   0  4    0
     :Y  4   2   0   2      0  4   2    0  1   4   0  1  0   4
   27:X 15   2   0   2      2  7   2    0  1   0   0  1  0   0   0  4    0
     :Y  7   2   0   2      0  7   2    0  1   5   0  1  0   5
   28:X  6   2   0   2      0  6   2    0  1   1   0  1  0   1   0  4    8
     :Y  7   2   0   2      0  7   2    0  1   5   0  1  0   5
   29:X 15   2   0   2      2  7   2    0  1   0   0  1  0   0   0  4    8
     :Y  4   2   0   2      0  4   2    0  1   4   0  1  0   4

        Stn Un  SU suim    DDU presel  DDU posel  COR input     COR corr
 Intf   Un Sig  Tx Sig     Bd Rx Sig   Bd Tx Sig  Un Bd Rx Sig  Un Bd Chip

   30:X  3   2   0   2      0  3   2    0  1   3   0  1  0   3   0  4   16
     :Y  4   2   0   2      0  4   2    0  1   4   0  1  0   4
   31:X  0   2   0   2      0  0   2    0  1   2   0  1  0   2   0  4   16
     :Y  7   2   0   2      0  7   2    0  1   5   0  1  0   5
   32:X  3   2   0   2      0  3   2    0  1   3   0  1  0   3   0  4   24
     :Y  7   2   0   2      0  7   2    0  1   5   0  1  0   5
   33:X  0   2   0   2      0  0   2    0  1   2   0  1  0   2   0  4   24
     :Y  4   2   0   2      0  4   2    0  1   4   0  1  0   4
   34:X  6   2   0   2      0  6   2    0  1   1   0  1  0   1   0  6    0
     :Y 15   0   0   0      2  7   0    1  1   0   0  1  1   0
   35:X 15   2   0   2      2  7   2    0  1   0   0  1  0   0   0  6    0
     :Y  6   0   0   0      0  6   0    1  1   1   0  1  1   1
   36:X  6   2   0   2      0  6   2    0  1   1   0  1  0   1   0  6    8
     :Y  6   0   0   0      0  6   0    1  1   1   0  1  1   1
   37:X 15   2   0   2      2  7   2    0  1   0   0  1  0   0   0  6    8
     :Y 15   0   0   0      2  7   0    1  1   0   0  1  1   0
   38:X  3   2   0   2      0  3   2    0  1   3   0  1  0   3   0  6   16
     :Y 15   0   0   0      2  7   0    1  1   0   0  1  1   0
   39:X  0   2   0   2      0  0   2    0  1   2   0  1  0   2   0  6   16
     :Y  6   0   0   0      0  6   0    1  1   1   0  1  1   1

û	=+>{KX=?J3P}�R�R| Ø 	 ê ë ½ BREiK_bvEiK��ßS�VXBRG ü\��×RÛR� ± �Xl

û9=?>{KX=?J3P �R�I>_;3B.Ot>�MWJ HYg K_VaMWC�K�S�VXBRG M Ø 	 ê ë ½ BREiK_bvEiK�]vd?HW�qS�VXBRGZü\��×RÛR� ± �u�}s ± �	�
bjBRdß�6È �1��d+MWP �al & BWK_H�K_;vM[K�K_;3=+>�=+>�M�@3=gÀcH�VXHFJLK\HhgibjHYVX=+GIH�JkKhò[C�BRJi]vPREiVaM[KX=+BRJ5KX;vMWJ >_;3B.OtJ
=+J K_;3H ØiÙ Õ Ù Ê Ù[ðiØ ¿D·RÝ�¼r¿ ËWÍ HYgvMWG\bvd?H\=?J û9=?>{KX=?J3P �.×ilf�oS�KXH�V�KX;3H\;3HZMW@3H�VZ�qKX;3H�d+=?>{K�BRSx=?J e
KXH�V_SUH�VXBRGIH�K_H�VX>�SUBRd+d+B.OT>F�t=?J yvd?B CX²i>�BRS��.×il :m;3H�]3V_>{K}C�BRd+E3GIJQd+=?>{KX>fKX;3H�=+JLKXH�V_SUH�VXBRGIH�K_H�V
JkE3G�ycH�V��ß;3HYVXHW�DO6H�d+BDBW²\M[K1$\�W×1� ÛRãD�X�kOT;3=+Ca;f@3=?V_HFC�KXd��\CFBWV{VXHF>{bcBRJ3@IKXB�KX;3HTd+=+>rKXHF@ýz
? B½EGÕ�}N=+J
�o�o�o�lO`ü�üoüoüo>x=?JfKX;3H ØiÙ Õ Ù Ê Ù[ðiØ ¿D·RÝ�¼r¿ ËWÍ lx�oS�KXH�VxK_;3H�C�BRd+BRJ	�ß>Y�`C�BRGIHo>{KaM[KX=?BRJ	�ß>Y�)b�M[Vre
KX=?CF=?b�M[KX=?J3P�=+J�KX;3H�=+JLKXH�VXSUH�V_BRGIH�KXH�VF�3HYgib3VXH�>_>_HF@}MW>TMWJ � "2(\b�M[V_K�� � � � è Ý >{KaM[KX=?BRJ7�i=+J�BREiV
b�M[VXd+MWJ3CFH"� �qH�=?KX;3H�V�M�>{=+J3PRd+Hhe�>{KaM[K_=+BRJ MWEiK_B[e�CFBWV_V_HFd�M[KX=?BRJÂ� 398¿¾±8�p JLKXS�$��[� �tBWV�M�KwOxB[eu>{KaM[KX=?BRJ
C�VXBR>{>re�CFBWV{VXHFd�M[K_=+BRJ�� 398¿¾±865 MWd?diBWKX;3H�V_>A=?J�û	=+>{K_=+J3P��R�[�al):m;3HT>{KXM[KX=+BRJ3>`M[VXHxVXHFSUHYV_VXHF@�KXB�yk�zKX;3HF=�V
s�LÀd+BDCZM[KX=?BRJ3>9=?J�KX;3H	~rBWy�l):m;3H]� ðG� Ò"Í CFBRd?E3GIJ�PR=?�LH�>9KX;3H�×"euy�MW>_HF@�Ca;vMWJ3J3HFdDJDE3GzyjHYV<�ß=+JNKX;3H

ÈWá



$'#%N e¾]vd+Hx>_H�J3>_H"��E3>_HF@�SUBWV HZMWCa;�>{KXM[KX=+BRJ7l � BRE�CZMWJ�>_HFHxOT;vM[K)KX;3=+> Ca;vMWJ3J3HFd�e¾p�Ö GIHZMWJ3>)S�V_BRG
KX;3H³� Ñ � Ü}» >_H�C�KX=+BRJfBRSjK_;3H $'#%N ]vd?HtE3>_H�@�K_B�CFBRJLK_VXBRd^K_;3=+>�~rBWy�l`:A�Dbv=+CZMWd?d?�L�kCa;vMWJ3J3HFd7×�CFBWVre
VXHF>rbjBRJ3@3>�KXBzs ± ×Lò~O ì �Ù�L=?JIM�@3EvMWdâeubjBRdvBWyv>_HYV_�WM[K_=+BRJ3>F�kKX;3HtH��LH�JICa;vMWJ3J3HFd+>�O6BRE3d+@\ycHÙO ì �
MWJ3@ KX;3HfB @3@5Ca;vMWJ3J3HFd?>�O6BRE3d+@ yjHfû ì �
�ß=?J M�>{=+J3PRd+HheubjBRdABWyv>_H�V_�[M[KX=?BRJ7�qKX;3HfCa;vMWJ3J3HFd�e¾p�Ö
OxBRE3d?@I@3=?VXH�C�KXd?��PR=?�LHts ± �alk:<;3HYVXHt=?>�BRJ3HTbcBR>_>_=�yvd+HtC�BRG\bvd+=?CZM[KX=+BRJ�SUBWV6=?JkK_H�V_b3VXH�KXM[KX=+BRJIBRS^KX;3H
� ðG� Ò[Í CFBRd+E3GIJ7�"Ot;3=?Ch;�=?>q=+d?d+E3>{K_VXM[KXHF@z=+Jzû	=+>rKX=+J3Pz�R�R|9SUBWV)S MWJ e�BREiK½�o��HYgibcH�VX=+G\HFJkK_>m�ß>_E3Ca;�MW>
KX;3=?><BRJ3H1�a� KX;3H�B @3@ euCa;vMWJ3J3HFd+>tM[VXHo>{²i=�b3bjHF@�=+J�SUBWVXG\=+J3PzKX;3H�@vM[KaM�KXB�PRBzKXB�KX;3H�CFBWV_VXH�d�M[KXBWVZ�
>_Bf;3H�V_H³� ð�� Ò"Í
��0 C�BWV_VXHF>{bcBRJ3@3>�KXB�s ± ×Lò~O ì �¢MWJ3@c� ð�� Ò[Í
� å CFBWV_VXHF>rbjBRJ3@3>�KXB�s ± ×Lò[û ì �)l
�%KX;3BR>{H�OT=?K_;�d?BRJ3P�GIH�GIBWVX=+H�>�Ot=?d+dcV_HFCZMWd+djK_;vM[KxKX;3H�ûqs ± ò~L�s ± GIMW>{²j�õ>x=+J3CFBRJ3>_=?>{KXHFJLK<K_VXHZM[K{e
GIHFJLK6BRS^KX;3=+>AS MWC�K6d?HF@IKXBNK_;3H�zry�MW@ e�û�s ± }�b3VXBWyvd+H�G��kOT;3=+Ca;I;vMW>�>_=+J3CFHTyjHFHFJIV_H�b�MW=?VXH�@7�iMWJ3@
;3HFJ3CFH�J3BWK�GIHFJLKX=?BRJ3HF@ =?J � Ú�»±»kl+�RlõP3l�� � BRE5CZMWJ5>_HFH�>_BRG\H�sDKXBW²LHF> �lOÙO
y�MW>_HFd?=+J3HF>��%p JLKXS
$\�W×1�i�WÛi�R�RÈk�a�W>_BRGIHxsDKXBW²LHF> �oû9û�y�MW>_HFd+=?J3HF>T�%p JkK_S3$��W�1� ÛRÛD�a�WMWJ3@�>_BRG\H6C�VXBR>_> eubjBRdDy�MW>_HFd+=?J3HF>
�%p JLKXS4$�ÛW�"� ÛRãD�al & BWKXH�K_;vM[Ktp JkK_S5$�ÛR�1� ÛLÔ\M[VXHzMWCYKXEvMWd+d��}C�V_BR>_>reubcBRd'z_MWEiKXBDCFBWV_VXHFd+M[KX=+BRJ3>,}�y
M\>{KXM[KX=+BRJ7�õ>ÙO ì � " û ì � >{=+PRJvMWd+>TCFBWV_VXH�d�M[KXHF@�OT=?K_;}HZMWCa;�BWKX;3H�VZlm:m;3H�VXH�>{KoBRS�KX;3H�PWVXBREibv>
BRS<CFBRd+E3GIJ3>�K{VaMWCFHIKX;3H�>_=?PRJvMWdA�vB.O�KX;iVXBRE3PR;5KX;3H�Ö�M[KaM°�AVXBDCFHF>_>{BWVZ|�OT;3=+Ca;5b�M[V_KX>�BRSxKX;3H
Ö'Ö'L b3VXHYeu>_HFd+H�C�KXBWV�ycBLM[VX@7�DK_;3HÆÖ'Ö'L bjBR>rK{e�>_H�d+HFC�K_BWV�yjBLM[V_@7�kKX;3HTCFBWV_VXH�d�M[KXBWV{eu=+JibvEiK`yjBLM[VX@3>��
MWJ3@�KX;3HzCFBWV_VXH�d�M[KXBWVo=�KX>_HFd?SqOxH�VXH�E3>_H�@´KXBf;vMWJ3@3d?HzHZMWCa;ö=?JkK_H�VXSUH�VXBRG\H�KXH�VZ�õ>o@vM[KaM��ßJ3BWKXH�K_;vM[K
BRJ3CFHo=?J3>_=+@3H�KX;3HtCFBWV_VXHFd+M[KXBWVmMWJ3@Iy�MW>_H�d+=+J3H�>x;vM.�LH�ycHFHFJ�SUBWVXGIHF@7�kKX;3H�VXH[�Ï>xBRJ3d?�\BRJ3H�HFJLK_V_�\=+J
KX;3H ù �>� ë Ë[ÝDÝ CFBRd+E3G\J3>Flfn^BWV�KX;3HIC�BWV_VXHFd+M[KXBWV{euV_HFd�M[KXH�@ CFBRd+E3G\J3>F�4� ð V_HFSUH�VX>�KXB�KX;3H\C�VXM[KXH
�j/7698	� MWJ3@ ¨ Ø VXHFSUHYVX>6KXB�KX;3H�ycBLM[VX@IOt=�KX;3=+JIK_;3HoC�VaM[KXH���/�6;:��alqp J3@3=��i=+@3EvMWd^=+JLKXH�VXSUHYVXBRGIH�KXHYVX>
;vMZ�i=+J3PNGfMWJL��d�MWPR>`GfM.��yjHt>rb3VXHZMW@IBREiKAB1�LHYV�G�E3d?K_=?bvd+HmCa;3=?bv>��%KX;3H<BRJ3d?��CFBRJ3>rK_VaMW=+JLK6=?>`K_;vM[K
MWJ =+JLKXH�VXSUH�V_BRGIH�KXH�V�G�E3>{Kz]3K�BRJLKXB´M�>_=+J3PRd?HfCFBWV_VXHFd+M[KXBWVzyjBLM[V_@7� OT;3=+Ca; CZMWJ ;vMWJ3@3d+H��L×RãR�
d�MWPR>�=+J d+B CFMWdq�WMWd?=+@3=?Kw� y 6µBal	�7Ûil+��BRSAKX;3H z½÷%?A3�=6PrMpD�BjM�< ?<3 Õ ö%;~=�6R��=g;~5�?ADFE�07}�@3B CFE3G\HFJkKNBRJ
KX;3Hl(Wp $'# ;3B1OmeuKXBNOt=�²i=¾�LBWV�BRJ\KX;3H #M$'& OxH�y�>{=?KXH ÌDÌkÌx¼ ·W¶3¿ ê Òq¼{ËWÝkÍG+1º^¹R·RÝ ÍLº^Ò Ø ·�+ è Ë"¶§+ �al

p S6�LBRE ;vM.�LHI>{BRGIH�² J3B1OTJ >_Eiyv>_H�K�BRS�=+JLKXH�VXSUH�V_BRGIH�KXH�V_>�KX;vM[KzM[VXH�;vM.� =+J3P�M�b3V_BWyvd+HFG��
>_E3Ca; MW>�bjH�V_>_=+>{K_HFJkK��o�o�o�lO`ü�üoüoüo>�M~ÀcHFC�KX=?J3P}BRJ3d?�´M�CFBREibvd?H Ò è ð Ý �Ï>F�	K_V_��KXB�CFBRGIH�Eib
OT=?KX;�KX;3H�CFBRGIGIBRJ�S MWC�KXBWV�MWGIBRJ3P�KX;3HFG y MICFBWV_VXHFd+M[KXBWVtycBLM[VX@7�jM�bjBWV_KX=?BRJ�BRS MWJ�CFBWV_VXHhe
d�M[K_BWV�=+JibvEiKTyjBLM[VX@ � KX;3HNKwOxBIG\BR>{KTV_HFCFEiV_VX=?J3Pf>_E3>{bcHFC�KX>Y�X�C3�5�6hl6p J3SUBWVXG s.~rBREi²LHzBRS�>{bjHFC�=?]vC
;vM[VX@iOmM[V_HNb3VXBWyvd?HFGI><BRJ3CFH�=?@3HFJkK_=?]vHF@7l

Ä�Å?ï�"Y� ªY�d)!)1Ú�hUÆGÇ9�+) A Þ=)9�^Î�hUÚ�f =�Ú�c�Ç�ÅUÆ�)B'
üoH�VXHW�vOxHW�õd+d�K_V_��KXB�KXBRE3Ca;�BRJ�HZMWCa;�BRS�KX;3H�VXHFPRE3d�M[V_d?�DeuB CFC�EiV_VX=+J3P�b3VXBWyvd+HFG\>T�LBRE�GI=?PR;kK

HFJ3CFBRE3JLKXH�V�=?J�VXH��i=?H�OT=+J3P\KX;3H�CFBWV_VXHFd+M[KX=+BRJ}BRSq�LBREiVoHYgibcH�VX=?GIHFJLKZlT�´MWJL��BRSqKX;3H�>_HzM[VXH�Kw�Dbie
=+CFMWd+d?�öCZMWE3PR;LK�@3EiVX=+J3P�CFBWV{VXHFd�M[K_=+BRJ7�)MWJ3@ M~ÀjH�C�KXHF@5>_CZMWJ3>�=?GIGIHF@3=+M[KXHFd?��V_HFCFBWV_VXH�d�M[KXHF@¢�ß>{HFH
��� lÉMil�?�?�?qSUBWV�KXHFCa;3J3=g! E3HF>�BRSTH�@3=?KX=?J3P�K_;3H ¿iÒk¹ e¾]vd+H�KXB�HYg3CFd?E3@3H�>{bjHFC�=?]vC�>_CZMWJ euVXMWJ3PRHF>�S�V_BRG
PRBR=+J3P�KXB�K_;3HN��HZMW>_EiV_HFGIHFJLK�s H�KZ��MWJ3@}K_;DE3>TE3d?KX=?GfM[KXHFd��\KX;3HNnqp{:Ts�]vd?HL�ß>Y�AKX;3H\�ApxPRH�K_>Y�al

?§y �`VXBWyvd+HFG\><KX;vM[KT�LBRE�CZMWJ�@3H�K_HFC�Khò[@3=+MWPRJ3BR>_H�S�VXBRG KX;3H ½3¿iË"ÕkÌ3·iÒ[ÍRÊDÕx¼¾½v¿ O6HF=+PR;LKtbvd?BWKX>
�ßBRJ + ä º Ì å1. . + Ø Ù Õ Ù + � ¿WÕ ¥ ÍkÕG+1iMj'k �Tyk��KX;3HFGI>{HFd?�LHF>�|
*`� ± =+PRPR>xsD� J3@iVXBRGIH # �LHFJLK�� ± s # �alRp J�M ± s # �k=+J3@3=��i=+@3EvMWdv>{KXM[KX=+BRJ3>A@iVXBWbfBREiK6BRS^KX;3H`~rBWy

BRJ3HtKXBzM�SUHYO M[K6MNKX=+G\HW�DBRS�K_HFJf=+J\VXM[bv=+@f>_E3CFC�HF>_>_=?BRJ�B.�LH�V��.×i�õ>�BRS7>_H�CFBRJ3@3>6KXBzM�CFBREibvd?H
GI=+JkEiKXHF>�l6prJ�KX;3H ½3¿iË"ÕkÌ3·iÒ[ÍRÊDÕx¼¾½v¿ O6HF=+PR;LKtbvd?BWKX>F�vKX;3HF=?Vtd+=?J3HF> ~rE3>{KoM[b3bjHZM[V�K_B\>{KXBWb�=+J

ÈWã



KX;3H�GI=+@3@3d?H�BRS)KX;3HT~rBWy�lop J�K_;3H ØiÙ Õ Ù Ê ÙWð Ø ¿D·RÝ6¼ ¿ ËWÍ MWd+d	KX;3Hz@iVXBWbieuBREiKX>�B CFCFEiVoOT;3HFJ
KX;3H�HFJ3@ e,óÓõ'ö�÷Te�CFBRE3JLK�=+>I×ilQ:m;3H�JkE3GzyjH�V\BRSo=+JLKXH�VXSUH�V_BRGIH�KXH�V_>I@iVXBWb3bv=+J3P BREiK\CZMWJ
MWd?OmMZ�i>�yjHfM[K{K_VX=?yvEiK_HF@ KXB�MWJ =?JkK_HFPWVaMWd�JkE3GzyjH�V�BRS6>{KaM[KX=?BRJ3>Fl�s HFH��ÛÚ�»±»Dl?�RlÏHWl�?qSUBWV�MWJ
HYgvMWG�bvd+H�S�VXBRG MWJ�M~ÀcHFC�KXH�@ Ø Ù Õ Ù Ê Ù[ðiØ ¿k·LÝ�¼r¿ Ë[Í l ± s # >m>_H�HFG
KXB�BDCFCFEiV<VaM[KX;3H�V<GIBWV_H
S�VXH
!DE3HFJkK_d?� SUBWV\@3=?>{² >{KaM[KX=?BRJ3>�KX;vMWJÁSUBWV�KaM[bcH�>rKaM[KX=+BRJ3>�lmÖ�M[KaM�S�VXBRG y�MW>_HFd+=?J3HF>�K_;vM[K
=+J3CFd?E3@3H�M ± s # �Ï@�>{KaM[KX=?BRJ�M[VXH�VXEiy3yv=+>{;7��yvEiK<KX;3H���M[VXH�J3B1O b3VXHheu��MWPRPRHF@5� KXB Á Í � �R�>_B�K_;vM[K�MWJk�´>_Eiyv>_H�! E3HFJLK�E3J e¾��MWPRPR=+J3P�BRS�@vM[KaMfOt=?d+dqd?HZMZ�LH�K_;3H�OxH�=+PR;LKPÎ��R�7KX;kE3>N>{K_=+d+d
HFd+=?PR=?yvd?HoSUBWV<��MWPRPR=?J3Pz�i=�M è ¿ Ù ÍLÌ3·iÒ[ÍRÊDÕ �46�Bhl3�jÛilõ²^�XlMOTHFCFBWV_V_HFd�M[KX=?BRJ�>_;3BRE3d+@�yjHFPR=?J�S�V_BRG
KX;3Ht>{CZMWJI=+J�Ot;3=?Ca;\KX;3H ± s # ]3VX>rK6>{KaM[V{KXHF@�K_B�B C�CFEiV��ßBWV`GfMZ� ycH<K_;3HT>_CFMWJ\yjHFSUBWV_HTKX;vM[KZ�
KXB�MZ�LBR=+@ K_;3HIÛR×W>�C�BWV_VXHFd+M[KXBWV�>{KXM[V_K{e�Eibie¾KX=+G\H�=?J KX;vM[KN]3V_>{K ± s # e�M~ÀjHFC�K_HF@ >_CZMWJôy =+J
KX;3=+>TCZMW>_H�KX;3H�]3V_>{KtVXH�CFBWV_VXHFd+M[KXHF@�>{CZMWJ�OxBRE3d?@}yjHNBRGI=?K{KXHF@�S�VXBRG KX;3H��ös��al

> �®s E3@3@3HFJ�æoJ3>_H�Kt�o�o�o�lO`ü�üoüoüoüo>��us3æT���Xl3�o><@3=?>{KX=?J3C�K<S�VXBRG ± s # >F�vM�s E3@3@3HFJ�æoJ e
>_H�K��o�o�o�lO`ü�üoüoüoü�=+>�OT;3HFJ M5�ß>_Eiyj�?~rBWy KX;vM[K�;vMW>�yjHFH�J VXE3J3J3=?J3P�bjH�VXSUH�C�KXd?� OxHFd+d
�¾MWd+d`�.×R×%´ @vM[KXMI=+J�KX;3H Ø Ù Õ Ù Ê ÙWð Ø ¿k·RÝ6¼ ¿iË[Í ��>_E3@3@3H�J3d?��>{KXM[V_KX>tKXBfHhgibjHYVX=+HFJ3C�HzGIHF>_>{�
�o�o�o�lO`ü�üoüoüoüo>xKX;vM[KmbjHYVX>_=+>rK<K_;iVXBRE3PR;�KX;3H�VXHF>rKtBRS�KX;3H\�ß>_Eiyj�+~rBWy��3OT;3=+Ca;�CZMWJ7��K<ycH
M[K_K_VX=�yvEiKXHF@´KXB}M�>{bjH�CF=?]vC�>_H�KNBRS�>{KXM[KX=+BRJ3>Fl�pwK�OxBRE3d?@öyjH�! E3=�KXH�bjBR>_>_=�yvd+H�SUBWVNK_;3H�VXH�KXB
yjH�G�E3d?KX=�bvd+H�@3=ÁÀjH�V_HFJkKN>{KaM[V{K�MWJ3@�ò[BWV�HFJ3@ óÓõ'ö¬÷ÁCFBRE3JkK_>F�7Ot=�KX;��WM[V_� =+J3P�JkE3G�ycH�VX>�BRS
=+JLKXH�VXSUHYVXBRGIH�KXHYVX>�MW>_>{B CF=+M[KXHF@}OT=?KX;�KX;3HFG�l�s BRGIH�K_=+GIHF>m=�KZ�Ï>mbjBR>_>{=?yvd+H�KXB�K{VaMWCFH zrVXBRPRE3H
}
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>_=?yvd?HtKXBz>_H�HtKX;3Ho>XMWGIHTSUH�O ¨ � ùkÑ CFBRE3JLKX>6VXH�bcHZM[KX=+J3P�K_;3HFGI>_HFd��LHF>6=?JfM�C��iC�d+=+CFMWd�b�M[K_K_H�VXJ
B1�LHYVA~rE3>{K�M\SUHYO =?JkK_HFPWVaM[KX=?BRJ3>z�%VaM[K_;3H�VtKX;vMWJ�K_;3H\�.×)GI=+J ¨ � ùkÑ euO<VaM[b�bcH�VX=+BD@c�al<s BRGIHYe
KX=+G\HF>F�LKX;3H�VXHW�õ>6J3B�VXHFMW@3=+d?��@3=?>_CFH�VXJ3=�yvd+H�b�M[K_K_H�VXJ7l ´ ;3HFJf�LBREIHFJ3CFBRE3JLKXH�V<MWJ�s3æ<�z�k]vJ3@
BREiK�KX;3HzKX=+GIHzBRS KX;3H�d�MW>rKÂz{E3J3=?J3SUHFC�KXH�@�}}=+JLKXHFPWVXM[KX=+BRJ �ßPRB�KXBfKX;3Hz]3VX>{KNB CFC�EiV_VXHFJ3CFH�BRS
MWJ��o�o�o�lO`ü�üoü =+JfKX;3H ØiÙ Õ Ù Ê Ù[ðiØ ¿D·RÝ�¼r¿ ËWÍ �jMWJ3@�>_C�V_BRd+djEib�KXBzKX;3Ho]3VX>{Kmb3VXHFC�HF@3=+J3P
PRB BD@I=+JLKXHFPWVaM[K_=+BRJc�a�kMWJ3@fCa;3HFCX²\KXBNOt;3=?Ch;\>_CZMWJf=?K`yjH�d+BRJ3PR>��,?�8�3H8?�RS�VXBRG KX;3H ¶3·R¸v¹1ºW» e¾]vd+H
BWV�H�! E3=?�[MWd+H�JkK��XlPOTHYe�CFBWV{VXHFd�M[K_H�KX;vM[K�MWJ3@ SUBRd?d+B.Ot=?J3P�>_CFMWJ3>�=+J´KX;3H��%>_Eiyj�+~rBWy��qMWJ3@öE3>_H
äDå »7¹ å �Ï> ¿iÒD¹ eu]vd?H�>_CZMWJ e¾VaMWJ3PRH�Ca;3HFCX² =+J3PfSUHZM[KXEiV_H�KXB\Hhg3CFd?E3@3HNKX;3HN=+J3SUHFC�K_HF@�>_CZMWJ3>�S�V_BRG
KX;3H�BWV_=+PR=+JvMWd7C�BWV_VXHFd+M[KX=+BRJ7l

�� Ö�=�MWPRBRJvMWd ´ HF=?PR;kK<p J3CF=+@3H�JkK��µÖ ´ pX�al�:<;3=?>mB CFCFEiV_>�MWd+G\BR>{KxHYgiCFd+E3>_=��LHFd?�fOT;3HFJ}K_;3H Ü ²�q
¦1¨ ÐkÜ ù �J� �WÜ � í �´=?>�BRJôy OT;3=+Ca; =+>NVXH
! E3=�VXHF@ SUBWV�HYgibcH�VX=+G\HFJkK_>�KX;vM[K�;vMZ�LH��.�)��ülø
>_Eiy3y�MWJ3@�y�MWJ3@iOT=+@iKX;3>��½6�Bal KX;3H z��.� ��ülø6~rE3G\bG}�b3VXBWyvd+HFG
ycHFd+B.O =+J}�ÛÚJ»±»kl+�RlõP3l®?�?�?Ul Ì��al
:<;3H�Ca;vM[VaMWCYKXH�VX=?>{KX=+C�OxHF=+PR;LK{e¾bvd+BWK�>_=?PRJvM[KXEiVXH�=?>fM >{KaM[KX=?BRJÂ>_E3@3@3HFJ3d��À@iVXBWb3bv=?J3P S�V_BRG
Á ² �ì¡Ï×�KXBKí�×}¡éÈ �jMWJ3@�K_;3HFJ�@3HFC�VXHZMW>{=+J3P�=+J�M\>rK_VaMW=+PR;LKo@3=+MWPRBRJvMWd9d?=+J3H�KXB.OmM[VX@3>�×il<p S
KX;3H�VXH\=+>�M�PLM[b =+J K_;3H\>_Ca;3HF@3E3d?Hfd+BRJ3P�HFJ3BRE3PR; SUBWVNKX;3H�s�L K_B}yjH�VXHFCFBRJi]vPREiVXH�@7�qKX;3H
Ö ´ p6OT=+d+d^yjH�B1�LH�VTM[KxKX;3H�>{KaM[V{KTBRS�KX;3H�>_CZMWJ}MWS�KXH�VmKX;3H�PLM[b�l`:<;3H�V_H�M[VXHoKwOxB�SUBWVXGI>mBRS
@3=�MWPRBRJvMWd7OxHF=?PR;kK_>F|
F ��s d+B.O�|mCZMWJ�KaM[²LH�Eib�KXB�íN�W× GI=?J�KXBIVXHFMWCh;´×ilT:<;3=?>�=+>TyD�}S M[V�KX;3H�GIBR>rK�CFBRGIG\BRJ

Ö ´ p<�Aíz�.×�KX=?GIHF>)GIBWV_HxCFBRGIGIBRJzKX;vMWJ�KX;3HPz{S MW>{K�}\Ö ´ p >Y�al n�V_=+J3PRHF> BRJ�y�MW>_HFd+=?J3HF>
KXBNKX;3Hm>{KXM[KX=+BRJ�E3J3@3H�VXPRBR=?J3PzM\Ö ´ pq@3=+>XM[b3bcHZM[V�ycHFSUBWVXHmKX;3HTGIMWJ3=+SUHF>{K ycHFPR=+J3J3=?J3P�BRS
KX;3HÙÖ ´ p`BRJ�K_;3HTOxHF=?PR;kKAbvd+BWKX>��,?�8�398?�WKX;3HT@iVXBWbfS�VXBRG E3J3=?Kw��KXB�;vMWd?ScOxHF=?PR;kKY�al :<;3=?>
KX=+GIH�VXMWJ3PRHW��SUBWV�OT;3=+Ca;�KX;3H�VXH�=+>�J3B�M[b3b�M[VXHFJLK�b3VXBWyvd+HFG®=?J´K_;3H�O6HF=+PR;LKNbvd?BWKoyvEiK
J3B\S�VX=?J3PRHF><K_B�KX;3H�>{KaM[K_=+BRJ7�i@3H�bcHFJ3@3>tBRJ�KX;3H�bjH�V{e¾K_VaMWCX²fVXHFC�BWVX@3=+J3P�VaM[KXHW| Íí È   ÛW� è
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KX;3H\d?BRJ3PRHF>{K�V_HFCFBWVX@3HF@ bcH�VX=?B @3>�BRSAb3VXHFGfM[KXEiV_H�S�VX=?J3PRHYe�d?BR>_>�b3VX=?BWVNK_B�M�>_d?B1OxÖ ´ p
KX;vM[K6OxHW���LH�>_HFH�J�H�G\bv=?VX=?CZMWd+d��^�al9�oJk��VXHYeu@3Bz>_;3BRE3d+@�>{KaM[V{K�OT=?KX;\K_;3H�>_CZMWJfKX;vM[KAOmMW>
VXE3J3J3=+J3PfM[K<KX;3H�BRJ3>_H�KTBRS�KX;3H\Ö ´ ph��d?HF>_><KX;3H�M[b3b3V_BWb3VX=�M[KXH�KX=?GIH�M[yjB.�LHWl ± H�CZMWE3>_H
BRS�KX;3=+>Td�MWP�yjH�KwOxH�HFJ�S�VX=+J3PRHhe�d+BR>{>l" Ch;vM[VXMWC�KXH�VX=?>{KX=?CN>_=?PRJvM[KXEiVXHW��=?KF�Ï>`! E3=?K_H�bcBR>_>_=?yvd?H
KX;vM[K��LBRE OxBRJ7��K�ycH�M[yvd+H�KXBöJ3BWK_=+CFH�M�bjH�VX=?B @ BRSTS�VX=?J3PRHYe�d?BR>_>�>_;3BRE3d+@Â=�K�S MWd+d6KXBDB
CFd+BR>_H�K_B�KX;3HoHFJ3@�BRS�M�>_Eiyi~rBWy�BWV6KX;3HtycHFPR=+J3J3=?J3PzBRS	M�PLM[bö�ß=+JIOT;3=+Ca;fKX;3H�s�Lo>xPRHYK
VXHFCFBRJi]vPREiVXH�@c�alËLoJ3d+H�>_>��LBRE�PRH�KKz{d?E3CX² ��}IMWJ3@´>{HFHz>_BRGIH�K_;3=+J3PI=?J�>{KaMWJ3@vM[VX@�bvd?BWKX>
�u�7ÛilÏ;c�	BWV BWKX;3H�V bvd?BWKX><�u�jÛil ~a�X�W�LBRE7�Ïd+dDb3VXBWy�M[yvd?�zJ3HY�LH�V ]vJ3@�KX;3=?> >_BWV_K BRS3b3VXHFGfM[K_EiVXH
S�VX=+J3PRHYeud+BR>_>�bjH�V_=+B @7l�:<;3H�V_H\M[VXHzKwOxB�=+J3CF=?@3HFJLKX>NpT²iJ3B.O BRSAOT;3H�VXH�KX;3=+>�;vMW>�d+=�²LHFd?�
;vM[b3bjHFJ3HF@°y BRJ3H�OmMW>�VXHFC�B1�LH�VXM[yvd+HzyjHFCFMWE3>_H�=?Ko;vM[b3bcHFJ3HF@´=+J�KX;3Hz>_CZMWJ�KX;vM[K��,?{�
OmMW>mE3>_HF@�MW>xKX;3H ¹1Õ Ù[ð ØiÙ Ý Ø ½3¿iË"Õ^¹q¼�Í >_CZMWJ7��MWJ3@ �,?�?{�)OmMW><MWd+>_B�KX;3H�>_CZMWJ�E3>_HF@�SUBWV
CFd+BDCa²ke�>_HFM[VXCa;3=+J3P´�ß>_B�KX;3H�VXH�OmMW>TMWJUz{HZM[VXd?=+H�VTCFBWV_V_HFd�M[KX=?BRJ�}\SUBWVTCFBRG\b�M[VX=?>_BRJc�al

F ncMW>{KF| KaM[²LHF>�í��"�iÈqGI=?J K_B5V_HZMWCa; ×il nvVX=+J3PRH�>�@3=?>XM[b3bjHFM[V}BRJQy�MW>_HFd?=+J3HF>�KXB5KX;3H
M~ÀjHFC�K_HF@Q>{KaM[KX=?BRJÂHYgvMWCYKXd?�ÁM KX;3H�BRJ3>_HYKfBRS�KX;3HÂÖ ´ p\MW>I>_HFH�J S�V_BRG KX;3H}O6HF=+PR;LK
bvd+BWKX>Fl

p JÂHYgibcH�VX=?GIHFJLKX>�OT=?K_; å àãá Ý Í��9>F�`KX;3H}@3=+MWPRBRJvMWdm@3HFC�VXHZMW>{H}BRJÁKX;3H�OxHF=?PR;kK�bvd+BWK�CZMWJ
yjHFC�BRGIH�M�VX;3BRGzyvE3>F|AM[Ktd?B1O VXH�>_BRd+EiKX=?BRJ �¾MW><BRJ�K_;3HNOxHF=?PR;kK<bvd+BWK_>Y�a�3=?KtM[b3bjHFM[VX>TKX;3HYVXH
M[VXH�KwOxB�K_VXMWCFHF>qSUBWVXG\=+J3PoMTV_;3BRG�yvE3>qMWS�KXH�VqKX;3H�~rE3G\b�@3B1OTJ�S�VXBRG E3J3=�Kw�NKXBt;vMWd+SiOxHF=?PR;kKFl
æ�J3HxK_VXMWCFH6>{KaM[V{KX>)B>ÀI;3BWVX=gøFBRJLKaMWd+d���M[KqK_;3H6VXHF@3E3CFHF@�OxHF=?PR;kKF�WOt;3=?d+H�KX;3HxBWK_;3H�V)@3HFC�V_HZMW>_HF>
@3=�MWPRBRJvMWd?d?�Ll ´ ;3HFJÂK_;3H}@3HFC�V_HZMW>_=+J3PöK_VaMWCFH�;3=?KX>PøFH�VXB3�6=�K�K_EiVXJ3>I;3BWVX=gøFBRJkKXMWdTMWJ3@ KX;3H
;3=?KX;3HYV_KXB�;3BWVX=�øFBRJLKaMWdcK{VaMWCFHo>{KaM[V{KX>6KXB�@3HFC�VXHFMW>_H�M[K�KX;3H�>XMWGIH�VaM[KXH�MW>6K_;3H�]3V_>{KmBRJ3H�@3=+@
M[K KX;3HxyjHFPR=?J3J3=+J3P�BRS^KX;3HJÖ ´ phlL:<;3Hmyv=+>{HFC�KXBWV`BRSvKX;3HT=?J3=?KX=+MWdD�LH�V{KXHYg�KX;3H�V_HFSUBWVXHmVXHFGfMW=?J3>
@3=�MWPRBRJvMWd`=?KX>{HFd+S��)MWJ3@ @3H�C�VXHZMW>_H�>�M[KzM[yjBREiKNKX;3HI>XMWG\H�VaM[K_HfMW>�M Ö ´ p�SUBWV å àâá Ý¯ç �	>�l
üoB1O6H��LH�VZ�^M[Kt;3=?PR;3H�V�VXH�>_BRd+EiKX=?BRJ7�v=?KT=+>tC�d+HZM[VTKX;vM[KTK_;3HNKwOxBId?HFPR>tBRS�K_;3HNVX;3BRGzyvE3>TK_;vM[K
M[b3bjHZM[VqHYg3=?>{K)M[VXH`VXHZMWd?d?�NSUBWVXGIHF@�yk��K_;3HAOxHF=?PR;kK_>qBRSvMWd?KXHYVXJvM[KX=+J3PT=+JLKXHFPWVaM[K_=+BRJ3>v~rE3G�bv=+J3P
yjH�KwOxH�HFJöKX;3H�KwOxBfK_VXMWCFHF>FlNæoCFCZMW>_=?BRJvMWd+d?�L�cH��LHFJ�OxHF=?V_@3H�Vob�M[K_KXH�V_J3>�=?J�>_Eiyie�>_H�CFBRJ3@ å àãá Ý~rBWyv>xCZMWJIyjHt>_HFHFJö�¾MWJ z ä }z=+J\K_;3HoGI=+@3@3d?HtBRSjKX;3HtV_;3BRG�yvE3>h�al # g3C�H�b3KX=+BRJvMWd?d?��E3JkE3>_EvMWd
K_VaMWCFH�>z=+J3CFd?E3@3HI�LH�V_� >{d+B.O�@3=�MWPRBRJvMWd?d?�´=+J3CYVXHZMW>_=?J3P�O6HF=+PR;LK�MWS�KXH�V�MWJ5E3JkE3>_EvMWd+d�� d�M[V_PRH
=+J3=�KX=�MWd�~rE3G�b @3B.OtJÂ�ß>_HFHFJöK OT=+C�H"�tMWJ3@ M�@3=�MWPRBRJvMWdqOxHF=?PR;kK�KX;vM[KNM[b3bjHFM[VXHF@öK_B�VXHY�vHFC�K
B>À Á � ×i�DMWJ3@I>{KaM[V_K_HF@I=+J3CYVXHZMW>_=?J3PzM[KAK_;3Ht>XMWGIHmVaM[KXH<=?K`OmMW>A@3HFC�VXHZMW>{=+J3P��ß>_H�HFJIBRJ3CFH"�Xl
Ö ´ p >o>_;3BRE3d+@�yjH�V_HFCFBWV_VXH�d�M[KXHF@�S�VXBRG KX;3H�>{KXM[V_KoBRSqKX;3Hz>_CFMWJ�K_;vM[KoCFBRJLKaMW=+J3>tK_;3H�KX=+GIH
í�Û1�iÈ)GI=?J�b3VX=?BWVtKXB�KX;3H�GfMWJ3=?SUHF>{Kt>{KaM[V_KTBRS�KX;3HYÖ ´ pN�%SUBWVoM\>_d?B1O�Ö ´ pX�xBWVtS�VXBRG KX;3H
>_CZMWJ}K_;vM[KtCFBRJLKaMW=?J3><KX;3HÓÖ ´ p��ßSUBWVtM�S MW>{KÆÖ ´ pX�al # @3=�KTKX;3H�>{KaM[V{Khò[HFJ3@ e�>{CZMWJ�CFBRd+E3G\J3>
=+J}K_;3H ¿iÒD¹ eu]vd?H�KXB�HYg3CF=?>_H�KX;3H�>_CFMWJ3>�M~ÀjH�C�KXHF@}yk��Ö ´ p >��u���RlÏS�l�?{�al
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@vM[KaM}KXH�V_GI=+JvM[KX=?BRJQ�Aü'ÖN:��oBDCFCFEiVX>zBRJ3d�� =?SD? d+HZMZ�LHF>�KX;3HIM[V_VaMZ� MWJ3@ @3B H�>_J7�õKzVXHYKXEiVXJ
=+JÂKX;3H}>_Eiyi~rBWy �%BWKX;3H�V_OT=+>_H�KX;3H�PR;3BR>{KI@vM[KaMöOT=+d+dmVXHFGIMW=+JÂCFBRJ3>rKaMWJkK\OxHF=+PR;LKfE3JLKX=+dE?
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VaMWJ3PRHWl

F KX;3H�MWEiKXB C�BWV_VXHFd+M[KX=+BRJG@ �H@Â=?>6=+J3@3H�HF@�y�MW@îy =�KZ�Ï>6J3BWK�~rE3>rKxKX;3H�OxHF=?PR;kKm>{bvEiV_=+BRE3>_d��
@iVXBWb3bv=+J3P\K_BI×il

F BWKX;3H�V�y�MW>_H�d+=+J3H�>�@ �Ø×�M[VXH�BW²WMZ�LlI:m;3=+>�CFd+HZM[V_d?��bjBR=?JkKX>�KXB�M}C�BWV_VXHFd+M[KXBWVNb3V_BWyvd+HFG��
>_=+J3CFH�KX;3HfMWEiKXBDCFBWV_VXd+M[KX=+BRJ3>NMWJ3@ C�VXBR>_> e�CFBWV_V_HFd�M[KX=?BRJ3>zM[VXH�@3BRJ3HIHFJLKX=?VXH�d?�ö=+J3@3H�bcHFJ e
@3HFJkK_d?�Ll

F =+J >{bv=?KXH�BRS�KX;3=+>��TKX;3H�y�MW>_HFd?=+J3HF>I@ �Ø×öOT=+d+dtJ3BWKfyjH�E3>_HFSUE3d�=+S å ê Ò1ÕDíkí �u�jÛilÏ@c��=?>
VXE3J7l å ê Ò1ÕkíDí J3HFH�@3>�KX;3H´MWEiKXBDCFBWV_VXH�d�M[KX=?BRJ3>IKXB5CFBRG\bvEiKXH�KX;3Hö�1euyv=�Kf�WMWJ $ d+H�Ca²
CFBWV_VXHFCYKX=+BRJ3>�KXBÂM[b3bvd�� K_B KX;3H�y�MW>_HFd?=+J3HF>
��OT=?K_;3BREiK�MWEiKXBDCFBWV_VXH�d�M[KX=?BRJ3> ��?A8�3H865oKX;3H
OxHF=+PR;LK�d?HF>_><KX;vMWJ�KX;3H�OxHF=?PR;kKTCFEiK{euB>Àm�X� å ê Ò"ÕkíDí OT=+d+dj��MWP\MWd+d7y�MW>_HFd?=+J3HF>J@`e@×kl

� ü\Ö�: H��LHFJLKzCZMWJ5MWd?>_B�B C�CFEiVz=+S�?¢=+J KX;3HI>{Eiy3~rBWy5@3BDHF>_J7��K�yjHFPR=?J BWyv>_H�V{�i=+J3P�S�V_BRG
KX;3H�>{KaM[V_K�BRS KX;3H�>_Eiyi~rBWy�l�p J´K_;3=+>�CZMW>_HW��>_BRG\HzBWKX;3H�V�>{KaM[KX=?BRJK@ GfMZ��;vMZ�LH�×�O6HF=+PR;LK
E3JkK_=+dL?ÂCFBRG\HF>o=+J7lTüoH�VXHW�cK_;3H)}L:�H�VXGI=?JvM[KX=+BRJ�}IMW>{bjHFCYKoBRS)KX;3HzJvMWGIH�=?>�>_BRGIH�K_;3=+J3PfBRS
M�GI=?>_J3BRGIH�VF�iyvEiKTKX;3H�KwOxBIMW>{bcHFC�KX>TCFd+HFM[VXd?��>{KXH�G S�V_BRG KX;3H�>XMWGIH�CZMWE3>_H[l
�o>qGIHFJLKX=?BRJ3HF@7�[KX;3HJü'Ö�:5HY�LHFJkK_> M[VXH6CFd?HZM[VXd?�NM�CFBWV{VXHFd�M[K_BWV�yvE3P3l ´ ;3HFJzKX;3H6CFBWV{VXHFd�M[K_BWV
CFBRG\bvEiKXH�>�MWEiKXBDCFBWV_VXHFd+M[KX=+BRJ3>��ßBRJ3HN>{KaM[KX=?BRJ7��BRJ3H�s ± �^BRJ3H�b�M[VaMWd+d?HFd�eu;vMWJ3@}bjBRd �a�v=?KTE3>_HF>
;vMWd+S`KX;3H�MWGIBRE3JkK�BRS`CFBWV_V_HFd�M[KXBWV�;vM[VX@iOxM[VXH�MW>N=�K�@3B HF>�SUBWVNM�y�MW>{HFd+=?J3H��ßBRJ3Hzy�MW>_H�d+=+J3H[�
BRJ3H�s ± �^BRJ3H�bjBRd �alx:m;3=+>t=?>TycHFCZMWE3>_H�KX;3H�MWEiKXB C�BWV_VXHFd+M[KX=+BRJ�Ot=?d+d7yjH�>r�iGIGIHYK_VX=+C�M[ycBREiK
KX;3HNbcHZM[²�d�MWP��ß×�@3HFd+M.��� �3KX;3H�CFBWV{VXHFd�M[K_BWVtCFBRG�bvEiKXHF>tBRJ3d���KX;3HNKXBWb �ßBWVtycBWK_KXBRGG�[��;vMWd+S
MWJ3@�>_Eiyv>_H
!DE3HFJkKmb3VXBDCFHF>_>{=+J3PzE3>_HF>6K_;3Ho>{�iGIG\H�K_V_�zKXBNVXHFCFBRJ3>{K{VXE3C�KxKX;3H�SUE3d?djMWEiKXBDCFBWV_VXHhe
d�M[KX=?BRJI>{bcHFC�K_VXE3G}l ´ H�;vM.�LHt@3H�KXH�VXG\=+J3HF@fHFG�bv=?VX=?CZMWd+d���K_;vM[K6KX;3HtVXHFMWd?KX=?BRJ\yjH�KwOxH�HFJfKX;3H
MWEiKXB C�BWV_VXHFd+M[KX=+BRJ3>NSUBWV�? "M@ =+>�KX;vM[K�KX;3HY� >_;vM[V_H\KX;3HI>XMWG\H\CFBWV_V_HFd�M[KXBWV°z{SUB BWK_b3V_=+JLK�}
KX;vM[K�M�y�MW>_HFd?=+J3H<OxBRE3d+@I;vMZ�LHtE3>{HF@��¾MW> K_VaMWCFHFM[yvd+HT� =�M Ø 	 ê ë ½ ��6�Balk� Ú�»±»kl+�RlõHWl®?�?{�al`s BRGIHYe
KX=+G\HF>F�	PR;3BR>{K�@vM[KaM�KXH�VXG\=+JvM[KX=?J3P�BRJ M�>{KaM[KX=?BRJ�N�@3B HF>{J7�õK�² J3B CX²öMWJk�öBWKX;3H�V�>{KaM[KX=?BRJ
? BREiKÙy =?J´KX;3=?>oCZMW>_HzKX;3H�V_H�OxMW>_J7�õKNMWJ3BWKX;3H�V�MWEiK_B CFBWV_V_HFd�M[KX=?BRJ z{>_;vM[VX=+J3P�}fKX;3H�>XMWG\H
y�MW>_HFd?=+J3H°z{SUBDBWK_b3VX=?JkK�}�Ot=�KX;)NT�Ï>tMWEiKXB C�BWV_VXHFd+M[KX=+BRJ7l
:<;3HöVXHFCFBWV_V_HFd�M[KX=?BRJ¢KaMWCYKX=+C´Ot;3HFJ MUü\Ö�:®H��LHFJLK�=+>�J3BWKX=?CFHF@ =+>�KXBÂd?=+GI=�KfKX;3H >{CZMWJ e
VaMWJ3PRH�>_HFd?HFC�KX=?BRJ =?J KX;3H ÝLº ð ä Ë ê PRE3=�KXB´MZ�LBR=+@ KX;3H�M[V_VaMZ� G\=+>_>_=?J3P�M�>{KaM[KX=?BRJ5M[KzKX;3H
yjHFPR=?J3J3=+J3P�BWVzH�J3@ BRS6KX;3HI>_Eiyi~rBWy9�ß>Y�Xl & BWKXH�KX;vM[Kz>_BRG\H\H��LHFJLKX>�K_;vM[KzMWEiKXBRGfM[K_=+CZMWd?d?�
K_VX=?PRPRH�VzM�>_Eiyi~rBWy5Ca;vMWJ3PRH´�½3H8¿¾±8q5 M�@3=?>{²De¾b�MWCX² Ca;vMWJ3PRH"��CFBRE3d?@ CFBRG\bvd?=+CZM[KXH�KX;3HI>{CZMWJ e
VaMWJ3PRH�>{HFd+HFCYKX=+BRJ7l

�L�



O � �AVXH�GfM[KXEiVXHIsDKXBWb�l�pwKZ�õ>_!DE3=?KXH\bcBR>_>_=�yvd+HISUBWV��[M[VX=?BRE3>NKX;3=?J3PR>�KXB�@3=?HI=+J KX;3H\GI=+@3@3d?H\BRS
M�>_Eiyi~rBWy �%>_BRS�KwOmM[VXHW|�KX;3H ì Öop�b3VXBDCFHF>_>F�	KX;3H�>_;vM[VXHF@ euGIHFGIBWV_�´MWd?d+BDCZM[KXBWVH�	;vM[VX@iOmM[VXH[|
>_H�VX=+MWd)d+=?Ji²i>F�R3�5�6H8â�alN:<;3HYVXH�GIM.��yjH�BWyD� =+BRE3>�>_=?PRJ3>NBRS KX;3=+>�=?J�K_;3H�OxH�=+PR;LK�bvd?BWK��ßBRJ3d?�
>_BRGIH´>{KaM[KX=?BRJ3>aò[>_Eiy3y�MWJ3@3>aò"bcBRd+>�>rKXBWb HZM[VXd��^�\BWV}J3BWKFl # �LH�J =+S�K_;3H�VXH M[V_H J3BÂ>_E3Ca;
BWyD� =+BRE3>�>_=+PRJ3>��9=�K�>_;3BRE3d?@öycH\CFd?HZM[V�S�V_BRG§K_;3H�HFJ3@ e¾KX=+G\H�BRS`KX;3H�bvd?BWKX>�KX;3HFGI>_H�d?�LHF>Ëy
KX;3=+>NOxBRE3d+@ b3V_HFCFHF@3HfKX;3H�d�MW>{KNKX=+GIH�=+JöKX;3HId�MW>rK�>_CZMWJ BRS6K_;3H�~rBWy�l���GIBWVXH�VX=+PRBWV_BRE3>
KXHF>{K}OxBRE3d+@ yjHöKXBÂCa;3HFCX² KX;3H d+MW>{K�VXHYbjBWV_KXH�@ KX=+GIHöBRS�MÂPRB BD@ =+JLKXHFPWVaM[K_=+BRJ =?J KX;3H
ØiÙ Õ Ù Ê Ù[ðiØ ¿D·RÝ�¼r¿ ËWÍ l�s E3Ca; H��LHFJLKX>�M[V_H\MWd?GIBR>{KNMWd?OmMZ�i>�CZMWE3PR;LK�@3EiV_=+J3P}b3VXBD@3E3C�KX=?BRJ7�
yvEiKt=?S7KX;3H�VXHW�õ>tM�]vJvMWdjb�M[V_K_=�MWdj>_CFMWJ�=?J�KX;3H�>_Eiyi~rBWy��3�LBRE7�Ïd?dcJ3HFH�@�KXB�HF@3=?KxK_;3H�H�J3@ e�>_CZMWJ
CFBRd+E3G\J}BRS�KX;3H ¿iÒD¹ eu]vd?H�KXB\GIM[²LH�>{EiVXH�=�KT@3BDHF>_J7��K�PRB\=?JkK_B�KX;3H��ös �u��� lÉMil�?�?�?{�al

P � s H�V_�LB3�õ=+J3P�òfsD�iJ3Ca;3=+J3P3l # >{bcHFCF=�MWd?d?�}SUBWVoKaM[bjHF>��c=?KF�Ï>�J3BWKoE3J3C�BRGIGIBRJ�SUBWV�>{� J3Ch;�KXBIycH
d+BR>{K�MWJ3@�VXH�PLMW=+J3HF@7�jBRS�K_HFJ�>_H��LH�VaMWd9KX=+GIH�>�=+J�Mf>_Eiyi~rBWy�l�s BRGIH�K_=+GIHF><VXHFCFBWV{VXHFd�M[K_=+BRJ�BRJ
KX;3H�>XMWG\H�E3J3=?Kt;3HFd?bv>F�c>_BRGIH�KX=?GIHF><J3BWKZl<:<;3HzBWbcH�VaM[KXBWV_>tE3>_EvMWd?d?��J3BWK_=+CFH�>{E3Ch;�H��LH�JkKX>��
MWJ3@öK_V{��Ch;vMWJ3PR=?J3P�>{KaM[K_=+BRJ´d+B CFM[KX=+BRJ�BWV�Ca;3HFCX²i=+J3P��WM[VX=?BRE3>�s�L¥yjBLM[V_@3>Fl ´ =�KX;ö@3=?>{²i>��
>_H�V_�LB3�õ=+J3P�=+>TVXM[VXHFd?��M�b3VXBWyvd+H�G��vHYg3CFHYb3KtGfMZ� ycH�SUBWV�>_BRGIH�>{KaM[K_=+BRJ3>TM[KN��ü�y^ò[>�l

Q � óÓõ'ö�÷N~rE3G\b�l):m;3=+>9MWd+GIBR>{K�J3HY�LH�VqBDCFCFEiVX>�MWJk� GIBWVXHWl ± HFCZMWE3>_HABRSDKX;3H`=+J3;3H�V_HFJkK��.×"e�GI=?J
C��iC�d+HtSUBWV`KX;3H\óÓõ\ö¬÷�C�BRE3JkKZ�DMÂzrV_BRPRE3H
}îóÓõ'ö¬÷�CFBRE3JLK�VXH�K_EiVXJ3HF@IS�VXBRG¥KX;3H<CFBWV_VXH�d�M[KXBWVZ�
CFBR;3H�VXH�JkK�B1�LHYV�H�J3BRE3PR; =+JLKXH�V_SUH�VXBRGIH�K_H�VX>fKX;vM[K�=?K�=?>fJ3BWK�=?JkK_H�V_b3VXH�K_HF@ MW>fKX;3H�CFBRE3JLK
CZMWE3>_=?J3PoMWJwz{�o�o�o�o�lO`ü�üoüoül}N�½6�Bal"�ÛÚJ»±»kl+�RlõHWl®?{�a�1CFBRE3d?@�CZMW>_H�MtCFBWV_VXH�>{bjBRJ3@3=?J3P`~rE3G\b
=+J KX;3H��µL�: ì ��K_=+GIH�>{KaMWG\bv>�MW>_>_BDCF=�M[KXH�@ Ot=�KX; KX;3HI@vM[KXMil�:`� bv=+CFMWd+d?�L��KX;3=?>�CFBRE3d+@ ycH
>_HFHFJ¢=+JÀKX;3H�OxHF=?PR;kKfbvd?BWKX>�MW>�M�zryvd�MWJi²�} KX=?GIHYe¾VaMWJ3PRHW�xOt;3HYVXH�J3B >{KXM[KX=+BRJQ;vMW>�MWJL�
OxHF=?PR;kKX>�l �od?>_B3� KX;3H�@3EiVXM[KX=+BRJ BRSTKX;3H�~rBWyÁOxBRE3d?@ ycH�Eib KXBÁ�.×)GI=?J d?BRJ3PRH�V�KX;vMWJÁ=�K
>_;3BRE3d+@ ;vMZ�LH�ycHFHFJ7l�s =?J3CFH�KX;3HYVXHW�Ï>NJ3B�HYg bvd+=+C�=?KN>_CZMWJ =+J3SUBWV_GfM[KX=+BRJ´=+JöKX;3H\CFBWV{VXHFd�M[K_BWV
BREiK_bvEiKf@vM[KaMi� ½3¿ Ë[ÕkÌ3·iÒ"ÍLÊDÕx¼¾½3¿ ]vPREiVXHF>IBREiKIK_;3H}>_CZMWJÀycBRE3J3@vM[VX=+HF>\=+JÁKX;3H}@vM[KaMöyk�
VXHFSUH�V{VX=+J3Pfy�MWCX²}KXB�KX;3H $'#%N ]vd+HWlT:<;kE3>o=+SæÃSR å  4ê Íí �.×)GI=+J�M[V_H�>{²i=�b3bjHF@�=?J�KX;3H�@vM[KaMi�
KX;3H�OxHF=+PR;LK�bvd+BWK�OxBRE3d+@tz_MW>_>_=+PRJ�}´@vM[KaM´MWS�KXH�V�KX;3HwóÓõ\ö¬÷Á~rE3G�bÁKXB�Ot;vM[K_H��LH�V�>_CZMWJ
S MWd+d?>=ÃTR å  4ê�MWS�KXHYV�KX;3H�>_CZMWJ KX;3HY�´V_HZMWd+d��´ycHFd+BRJ3P�KXB3l�:<;3H�>_CZMWJ euVXMWJ3PRHIBRSAKX;3H�bvd+BWK�MW>
>_HFHFJ�=?J�KX;3H�Eib3bjHYV{euVX=?PR;kK�C�BWVXJ3H�V�OxBRE3d?@�HYgiK_HFJ3@�KXBI>_CFMWJ3>�KX;vM[KtOxHYVXHFJ7�õK�@3BRJ3Hz=+J}KX;3=?>
�ß>_Eiyj�+~rBWy�l æoSTCFBREiV_>_HW�`=+SxKX;3HN~rBWy OxH�VXH�>{KXBWb3bcHF@5b3VXHFGfM[KXEiV_HFd?�öyjHFCZMWE3>{H�K_;3HwóÓõ'ö¬÷
~rE3G\b�OmMW>�J3BWKX=?CFHF@7�cK_;3=+>�HFJ3@ eu>_CZMWJ eu=+>re¾KXB B[e¾yv=+P�KXHF>{KoGIM.��J3BWK�ycH�M[b3bvd+=+CFM[yvd+HW��yvEiKoKX;3H
ÃTR å  4êzGI=?>_>_=+J3P[e¾OxHF=?PR;kKT=+JLKXH�V_�[MWd7Ot=?d+d�>{KX=?d+djycH�M�@3=�MWPRJ3BR>{KX=?CWl

?�?HyZ�AV_BWyvd+HFGI>7KX;vM[K��LBRE�CZMWJ�@3H�KXHFC�K9S�VXBRG KX;3H ½3¿iË"ÕDÌi·iÒ[ÍRÊ Õ6¼¾½v¿ MWEiKXB CFBWV{VXHFd�M[K_=+BRJ ewMWG�bvd+=?K_E3@3H
bvd+BWK_>F|

U �®siMWG\bvd+HYVNsDKaM[KX>Flo:m;3H�MWG\bvd+=�KXE3@3H�BRS)KX;3H�MWEiKXBDCFBWV_VXH�d�M[KX=?BRJ�bjHZM[²�SUBWV�MIPR=��LHFJ�Ca;vMWJ3J3HFd
�ß>_Eiy3y�MWJ3@�ò"b�M[VaMWd?d+HFdâe�;vMWJ3@ÀbjBRd+M[VX=�øFM[KX=+BRJc�N=+J KX;3H}CFBWV{VXHFd�M[K_BWVIBREiK_bvEiK\=+>\J3B.O b3VXBWbjBWVre
KX=+BRJvMWdkKXB�KX;3HxS�VaMWCYKX=+BRJ�BRS3;3=+PR; e¾yv=?KX><�Ê¬®D�	MW>�VXHFC�BWVX@3HF@�yD��K_;3Hx>{KaM[KX=?BRJz=+J�KX;vM[K)Ca;vMWJ3J3HFdßl
:<;kE3>6�LBREfCZMWJ�PRH�K6MY! E3=+CX²�Ca;3HFCX²�BRSjKX;3HtKX;3H�>rKaM[KX=+BRJ3>���z{>XMWG�bvd+H�Vx>rKaM[KX=+>rKX=+CF>,}�@3=?VXH�C�KXd?�
S�VXBRG KX;3H�MWEiKXBDCFBWV_VXH�d�M[KX=?BRJ ewMWG\bvd?=?KXE3@3H\bvd?BWKX>zGfMW@3H\yk� ½3¿iË"ÕDÌi·iÒ[ÍRÊ Õ6¼¾½v¿ l :m;3H�b3V_B[e
PWVaMWG å ê Ò"Õkíkí �½6�Bal^�7ÛilÏ@c�AOt=?d+d7KaM[²LH�CZM[VXH�BRSqC�BRG\bvEiKX=+J3P\MWJ3@�M[b3bvd?� =+J3P�KX;3H��1euyv=�KT�[MWJ
$ d+HFCX²�C�BWV_VXHFC�K_=+BRJ7�7>_B�KX;3H�VXH[�Ï>�J3B�MWC�KX=+BRJ�KXBfKaM[²LH�M[KtKX;3=+>objBR=?JkKoOT=?K_;�V_HF>{bjH�C�K�KXBfKX;3H

�RÛ



@vM[KaMö=?JÁ;vMWJ3@7l ± EiK�=?STKX;3H�>{KaM[KX=?BRJ3>F�]¬®´M[VXH�K_B B´S M[VIB>ÀQBWb3KX=?GfMWd��¾ÛR�ilõ�J´ SUBWV\E3>Y�X�
KX;3HFJ >_BRGIHfBRSmKX;3H�>_HFJ3>_=�KX=?� =?Kw� PLMW=?J3>zBRS��1e¾yv=?K�>XMWG�bvd+=+J3P�OT=+d?dAyjH�=�V_VXH�K_V_=+H��[M[yvd?� d+BR>{KZ|
¬®Y� �ì¡Ï×tOxBRE3d+@t~rE3>{K yjH���e¾yv=?K)>XMWG�bvd+=+J3P3�WMWJ3@�=?SvK_;3H�¬®�PRHYKqKXB B�CFd?BR>_H6KXB�×i�WKX;3H�J�J3BR=?>_H
Ot=?d+d3bvd�MZ��MNd+M[VXPRH�V`VXBRd+H<=+J�KX;3HtC�BRG\bvEiKXHF@ å ê Ò"Õkíkí CFBWV{VXHFC�KX=?BRJ3>Fl`:<;3H ½3¿iË"ÕDÌi·iÒ[ÍRÊ Õ6¼¾½v¿
MWEiKXB C�BWV_VXHFd+M[KX=+BRJÂbvd?BWKX>Ib3VXB.�i=+@3H�M GIHFMWJ3>IKXB5PRH�KfSUHFHF@iy�MWCX²QKXB KX;3H�>{KXM[KX=+BRJ3>�M[ycBREiK
KX;3HF=�Vz>XMWG\bvd?H�V�>rKaM[KX>F�	Ot=�KX;3BREiK�;vMZ�i=?J3P}KXB�OxMW=?K�SUBWVNKX;3HfMWJvMWd��i>_=?>NBRS6KX;3H��öscl6� # �LHFJ
yjH�K{KXH�VZ�xKX;3=?>I>_BWV_K\BRS�KX;3=+J3P >_;3BRE3d?@À;vM.�LH�yjHFHFJQd?B BW²LHF@ÀM[KI@3EiVX=+J3P CFd?B CX²Deu>_HZM[VXCa;3=?J3P3�
Ot;3=?Ca;öOxBRE3d?@ö;vMZ�LHzb3VXB1� =+@3HF@´H��LHFJ´S MW>{KXHYVNSUH�HF@iy�MWCX²jl�p S�¬® Íí ×}¡+�1È �	s HYVXPRHF=q>_E3PRPRH�>{KX>
KX;vM[K�O6HI>_;3BRE3d+@ SUBWV_CFH\K_VXHFM[K�KX;3H�>{KaM[KX=?BRJ7�Ï>NV_HFCFBWVX@3=?J3P�MW>I��euyv=�KZ�9yk�öGfM[²i=?J3P}M}>{H�b�M"e
VaM[KXHc� 2 � ¦Dù±� � >_HFCYKX=+BRJ5SUBWVz=�Kz=+J KX;3H $'#MN ]vd+HW�qOT=?K_;5MWd+dAK_;3H�� ¦ ¢öyv=�KX>�CFBRGIG\HFJkK_HF@
BREiKZlA:<;3=?><=?>mMWJ3BWKX;3H�VmVXHZMW>{BRJ�KXB�Ca;3HFCX²�=+J�CFd+BDCX²De�>{HZM[VXCa;3=+J3P3�ib3VX=?BWVmKXBzKX;3Hob3VXB @3E3C�K_=+BRJ
CFBWV_VXH�d�M[KX=?BRJ7l�æoS�CFBREiV_>_HW�7KXB�>_;3=+S�KNMf>{KaM[KX=?BRJ�S�VXBRG��1euyv=�K�K_B´��e¾yv=?KZ�jK_;3H�d?B1Oê¬®fO6BRE3d+@
VXHZMWd?d?��;vM.�LH�K_B\yjH�K{VXE3H�SUBWV�MWd?dqs ± ò"bjBRdß�v>_=+J3CFH�K_;3H�JDE3GzycH�VoBRSqyv=?K_>t=+J�K_;3H�VXHFCFBWV_@3=+J3P
=+>tM�>{KaM[K_=+BRJ euy�MW>{HF@�Ca;vM[VaMWC�KXHYVX=+>{K_=+C�=+J}BREiVt>{�i>rKXHFG�lâ�

?�?�?�y �`VXBWyvd+H�GI>�KX;vM[K��LBRE5CZMWJ7��Kz@3H�KXH�C�K�S�VXBRG MWJL� ½3¿iË"ÕDÌi·iÒ[ÍRÊ Õ6¼¾½v¿ bvd+BWKX>�� MWJ3@5O6BRE3d+@
J3HFHF@�SUEiV{KX;3H�V�=?Jk�LH�>{KX=+PLM[K_=+BRJ}BRS	KX;3H�@vM[KXM�=?K_>_HFd+S	KXB\@3=?>_CFB.�LH�VZ|
V � ± � KXH´s d?=?bv>Fl :<;3H�V_HöM[V_H�KwOxB5Kw� bcHF>�BRS�KX;3H�>_HW�tBRJ3H´M[VX=?>_=+J3P =+JÀKX;3HwÖ�����> �µÖ�HFd+M.�

��HFGIBWV_����B @3E3d?HF>Y�)MWJ3@IMWJ3BWKX;3H�VA=+J�KX;3HT:`OT�´>��¾:9VaMWCX² OTHFCFB.�LH�V_����B @3E3d+H�>Y�alAæ�S^KX;3H
KwOxB3��K_;3H�:JOt� ± � KXH�s d+=�bv>t;vMZ�LH�d�M[V_PRHFd?��yjHNHYg3C�=+>_HF@7�^MWd?K_;3BRE3PR;�MW>TOxHN@3BIGIBWVXHNMWJ3@
GIBWVXH��W�[euK{VaMWCX²�HYgibcH�VX=?GIHFJLKX>F�7OxH�GfMZ��VXHYeuHFJ3CFBRE3JLKXH�Vz>_BRG\H�yjBLM[VX@3>�KX;vM[KoOxH�V_H�GIBWV_H
b3VXBRJ3HoKXBzKX;3HF>_H�H��LH�JkKX>�� OxH�;vMW@�G\B1�LHF@IK_;3HFG�KXB�KX;3H�Eib3bjHYVT;vMWd?S�BRS�K_;3H�s�Lo><>{B�K_;vM[K
KX;3H�� O6BRE3d+@3J7�õK�yjHfE3>_HF@ MW>zG�E3Ca;c�al�:m;3H�Ö���� ± � KXH�s d?=?bv>z>_H�HFG GIBWVXH�b3VXH��[MWd+HFJLK
=+JQ� yvEiK�J3BWK�Hhg3CFd?E3>_=?�LH�KXB ��HhgibjHYVX=+GIH�JkKX>�Ot=�KX; BRJ3d�� ��Ch;vMWJ3J3H�d+>Fl�:m;3H�VXHW�õ>NVXHZMWd?d?�´J3B
>_GIBW² =+J3P<PRE3J�SUBWV9K_;3HF>_HAOT=?K_;3BREiKqMWJ ËR¿ Ù îv¹1½3· ë BRS K_;3HAd+MWPt>{bcHFC�K_VXE3G�SUBWV�y�MW>{HFd+=?J3HF>9KXBtM
>_E3>{bcHFC�KXHF@f>rKaM[KX=+BRJ7lq:<;3H�V_Ht=+>AM�>_H�b�M[VaM[KXH<PRE3=+@3HmKXB ± � KXHTs d+=�bv>�MZ�[MW=+d�M[yvd?HmBRJ�KX;3HÆ(Wp $'#
;3B1OmeuK_B�OT=?² =��`=?KzC�BRJkKaMW=?J3>�M�>{H�VX=+H�>zBRST=?d+d+E3>rK_VaM[KX=��LH�]vPREiVXHF>�SUBWV�yjBWK_;5² =+J3@3>z>_;3B.OT=+J3P
KX;3H�Ca;vM[VaMWC�K_H�VX=+>rKX=+C}ycHF;vMZ�i=+BWV_>I=+JÁ�[M[VX=?BRE3>\>_BWV_K_>IBRStbvd+BWK_>Fl³Ö�����>\KX;vM[KIM[b3bjHZM[V\KXB
yjH��iE3d?J3H�VaM[yvd+H�KXB�Ö��´� yk� K_H�>{d+=?bv>�;vMZ�LH�ycHFHFJ GfM[V{²LHF@7��MWJ3@ GIB.�LHF@�KXB�KX;3H�Eib3bcH�V
bjBR>_=�KX=+BRJ�=+J�KX;3H�Eib3bcH�V�s�Lo>�y KX;3H�HZMW>_=?HF>{KoM[b3b3V_BLMWCh;}=+>TM.�LBR=?@vMWJ3CFHWl

W �£ÆÌo§Õ½?<DFÕ½?7CFBWV_VXHFd+M[KXBWVoGIBD@3HFd�H�ÀjHFC�K_>Fl�sDbcHFCF=�]vC�CFBRJ3@3=�KX=+BRJ3>o=?J�KX;3HÂ; o§Õ�?ADFÕ�?7CFBWV{VXHFd�M[K_BWV
GIB @3H�dxSUBWVfM´y�MW>{HFd+=?J3H}GfMZ� K_VX=?PRPRH�V�b3VXBWyvd+HFGIM[KX=+C�CFBWV_V_HFd�M[KXBWV�BREiK_bvEiK\SUBWVIM´>{bjHFC�=?]vC
KX=+G\H�VXMWJ3PRHWl :m;3H�VXH}=?>�M´>_HYb�M[VaM[KXH�PRE3=+@3H�KXB´K_;3HF>_H�H��LHFJLKX>IMZ�WMW=?d�M[yvd?HfBRJ KX;3H�(Wp $'#
;3B1OmeuK_B\Ot=�²i=ßl
F ´ ;3HFJÂK_;3Hý;�o§Õ½?<DFÕ½?A@3HFd+M.�keuVaM[K_H�BRJÁM´y�MW>_HFd?=+J3H�=+>�CFd+BR>{H}HFJ3BRE3PR; KXB ×�KX;vM[K�KX;3H
bv;vMW>_HYe�CFMWd�KXBRJ3HF>�=?J yjBWK_; >{KaM[KX=?BRJ3>�CZMWJ CFBWV{VXHFd�M[K_H�OT=?KX; HFMWCh;5BWKX;3HYV��¾M}SUE3J3CYKX=+BRJ
BRS�KX;3H�>_Eiy3y�MWJ3@ S�VXH
!DE3HFJ3C�� MWJ3@ KX;3H�=+JLKXHFPWVaM[KX=?BRJöKX=?GIH"�al�:m;3=+>�CZMWE3>_H�>�M�bcH�VX=?B @
BRSNHYgiCFHF>_>�CFBWV_V_HFd�M[KX=?BRJ MWG\bvd+=�KXE3@3H�=+JQS�VXH
!DE3HFJ3C��QbjBR=?JkK_>�C�BWV_VXHF>{bcBRJ3@3=+J3P KXB KX;3H
bv;vMW>_HYe�CFMWd�d?B CZM[K_=+BRJ3>F�xOT;3=+Ca; yvd?HFHF@3>fKX;iVXBRE3PR; =+JLKXB MZ�LH�VaMWPRHF>�MWC�VXBR>{>IKX;3H�y�MWJ3@7l
prJöKX;3H�b�MW>rKZ�	O6H\;vMZ�LH\MWd?>_B}>_H�HFJ =+J3>rKaMWJ3CFHF>I�%KwOt=?CFH�K_;vM[K�pt²iJ3B.O¥BRSh�TOt;3H�V_H�(Wy43
;vMW>�MWd+>_B ;vMW@À>{=+GI=?d�M[V�H�ÀjHFCYKX>fM[K\K_=+GIHF>�Ot;3H�J ;vM[V_GIBRJ3=+CF>�BRS�ÈW×)ülø�M[yjBREiK�KX;3H
bv;vMW>_HYe�CFMWd<KXBRJ3H�MWd?>_B�CFBWV_VXHFd+M[KXH�MWPLMW=+J3>{K�MWJ3BWKX;3HYV�>rKaM[KX=+BRJ7�õ>zbv;vMW>_HYe�CFMWdmK_BRJ3HF>Fl p S

�W�



BRJ3H�BWVIGIBWVXH�>{KaM[KX=?BRJ3>\=?JÂKX;3H}y�MW>_HFd?=+J3H�@3BRJ7��Kf;vMZ�LH}bv;vMW>_HYeuCZMWd�BRJ7�6KX;3HFJÀKX;3HYVXH
=+>�J3B�b3VXBWyvd+H�G�l\:m;3H\PRd?=+>_;öb3VXBRPWVaMWG ½v¿Rî è ¿RÍ6¼�Í KXM[²LHF>NCFM[VXH\BRS`KX;3HF>_HIHY�LHFJkK_>Nyk�
��MWPRPR=+J3P�K_;3H�M[b3b3VXBWb3VX=+M[KXH�KX=+GIHoVaMWJ3PRHI�½6�Bal���ÛilõP �al

F prS9E3>_=+J3P¼z{PRd+BWy�MWdg}��WMWd?=+@3=�K �L�DKX;3H�VXH�=+><MWd?>_B�M�b3VXBWyvd?HFG�OT;3HFJ�KX;3H���²i��KaM[bcHYe�S�VaMWG\H
;3HZMW@3H�VX>mCFBWV_V_HFd�M[KXH�OT=?K_;fHZMWCa;�BWK_;3H�VCy =+J�BWKX;3H�V�OxBWVX@3>xOt;3H�J�K_;3Hî;'o§Õ�?ADFÕ�?i@3H�d�MZ�
BRJ�M�y�MW>_H�d+=+J3HN=+>TJ3HZM[V�MWJ}=+JLKXHFPWVaMWd�G�E3d?KX=�bvd+H�BRS�KX;3H�KX=+G\H�V_H�b3VXHF>_H�JkKXH�@�yk��M�KaM[bcH
S�VaMWGIHN�¾M�SUE3J3C�KX=+BRJ�BRS^KX;3HmS MWJ euBREiKAVaM[K_=+B3�WKX;3H<>_Eiy3y�MWJ3@\y�MWJ3@iOT=+@iKX;7�DMWJ3@�K_;3HÆßYì éDnE3>_HF@ SUBWVzCFBWV{VXHFd�M[K_=+BRJc�al ± MW>_HFd+=?J3HF>�=?J3CFd+E3@3=?J3P�M $ û ± �te�SUBWVXGfM[K�>{KXM[KX=+BRJ OT=+d?d)J3BWK
yjH�M~ÀcHFC�KXH�@�� $ û ± �¢SUBWVXGIM[KA@3BDHF>_J7��K�E3>_HT@vM[KaM"euV_H�bvd�MWCFH�GIHFJLK�;3HZMW@3HYVX>Y�al`:m;3HtBRJ3d?�
BWbjH�VaM[K_=+BRJvMWd�VXHFMW>_BRJ´K_B�E3>{H�PRd?BWy�MWd�VaM[KX;3HYVoKX;vMWJöd?B CZMWd	�WMWd?=+@3=�K �}=+>oKXBf>p!DE3HFH
øFH�MWJ
HYgiK_VXMIS MWC�KXBWV�BRS`�I=+JwßYì éDn BREiKoBRS)KX;3H�CFBWV_V_HFd�M[KXBWV��¾MWd+d9BWKX;3H�VoCFBWV{VXHFd�M[K_=+BRJ�b�M[VaMWG�e
H�KXH�VX>�yjHF=?J3P}H
!DEvMWd%�al�üoB.OxH��LH�VF��=+J3CYVXHZMW>_=?J3PÂßYì éDn ~rE3>{KN=+J3C�VXHFMW>_HF>�KX;3H�KX=?GIHYeuVXMWJ3PRH
KX;vM[KfOxBRE3d+@QyjH�M~ÀcHFC�KXH�@¢yk�ÂKX;3=+>Ib3V_BWyvd+HFG��<>_B5=?K�=?>fHF>_>_H�JkKX=+MWd+d��ÀJ3H��LH�V�OxBWV_K_; e
Ot;3=?d+H�KXBIE3>{H�PRd?BWy�MWd	�[MWd+=?@3=?Kw� �%Ot=�KX;���²i�[euSUBWVXGfM[KtV_HFCFBWVX@3=?J3PR>Y�al��ß�od?>_BIJ3BWKXH�K_;vM[K
KX;3H�>{KaMWJ3@vM[V_@ICFBWV_VXH�d�M[KXBWV{eud+BLMW@ISUBWV_G�E3d+MW>�MW>{>_E3GIHTK_;3HtVXHF@3E3CFH�@fCFBWV_VXHFd+M[KXBWV{euBREiK_bvEiK
d+BLMW@�M[b3b3VXBWb3VX=+M[KXHtKXBzd?B CZMWd��WMWd?=+@3=?Kw�L�k>_B�OT;3=+d+H�O6HoCZMWJIVXHZMW@ euBREiKxKX;3H�Ot;3BRd?HoCFBWV_VXHhe
d�M[KXBWVTKXB � þ VXHFd+=+M[yvd?��=+J�×ilÉ�RÈ[>T=?J�d+BDCZMWd7�WMWd?=+@3=?Kw�L�3KX;vM[KZ�õ>TJ3BWK�J3HFCFHF>_>_M[VX=+d���K_V_E3H�SUBWV
PRd+BWy�MWd9�[MWd+=?@3=?Kw�Ll��IprJ´MWJL��CZMW>_H[� ½v¿Rî è ¿RÍ6¼�Í �½6�Bal7�7ÛilÏP �6CZMWJ MWd?>_BI��MWPfKX=+G\HYeuVaMWJ3PRH�>
M~ÀjHFC�K_HF@�yD��KX;3=?> ;_o§Õ�?ADFÕ½?^@3HFd+M.��CFBRJ3@3=�KX=+BRJ7l

Ì�� óYXPè�ð>���.�)��üløq~rE3G\bv>Fl`:<;3HYVXHW�Ï>AMNC�=?VXCFE3d+M[V�G\HFGIBWV_�NyvE�ÀjH�V�=+J�KX;3H ì Ot��>�� ì ;vMWJ3J3H�d
OtHFC�B1�LH�V{����B @3E3d+H�>Y�<Ot;3BR>_H�V_HZMW@�" O<VX=?KXHNbjBR=+JLKXH�V_>oCZMWJ�B1�LH�V_d�M[b�SUBWV�@vM[KaM\VXH�CFBWVX@3HF@
Ot=�KX;�>_Eiy3y�MWJ3@�y�MWJ3@iOT=+@iKX;3>`BRS��.�)�´üløN�ßBWV`ÛL�)��>XMWG\bvd?HF>aò[>Y�al��<K)KX;3=?> @vM[KaM�VaM[KXHW�WKX;3=?>
yvE�ÀjH�Vq;3BRd+@3>æ² �Z�3��GI>	BRS @vM[KXMil ´ ;3H�JzBRJ3H�>{KaM[K_=+BRJ7�Ï>7bcBR=+JLKXH�VX>Ëz{B1�LH�V_d�M[bG}3�[S�V_=+J3PRHF>�M[VXH
d+BR>{K	KXB<KX;vM[K�>rKaM[KX=+BRJI�ß=?KF�Ï>	@vM[KaMtM[VXHAB>Àj>_HYK9yk�\�Z�3��GI>�OT=?KX;�KX;3H�BWKX;3HYVX>Y� �[OT;3HFJ�M<>_HFCFBRJ3@
>{KaM[KX=?BRJ7�Ï>�bjBR=?JkKXHYVX>°z{B.�LH�VXd+M[bG}3�	KX;3H�J S�VX=+J3PRH�>NVXH�K_EiVXJ BRJöK_;3H�y�MW>_HFd?=+J3HW�	yvEiK�KX;3HYVXHW�Ï>�M
�Z�3��GI>�>_;3=?S�KzBRS6KX;3Hf@vM[KaM}OT=?KX;öVXHF>{bcHFC�KzKXB�KX;3H\GIB @3HFdßlfprJ5BWKX;3HYV�OxBWVX@3>F�<�%BRJ3CFHfMWd+d
>{KaM[KX=?BRJ3>F�DbcBR=+JLKXH�VX>m;vMZ�LH�z{B1�LHYVXd�M[b3bcHF@�} � bvd+BWKX>�BRS	@3H�d�MZ�De?~rE3G�b s 0
8�;\o§Õ½?AD~Õ½? VaM[KXH�� =+HFd?@
M\>{K_VXMW=+PR;LK�d+=?J3HW�jMW>T@3B\bvd+BWK_>�BRS�VaM[KXHhe?~rE3G\b s 0
84;)o§Õ�?ADFÕ½?jMWCFCFHFd?H�VaM[KX=?BRJ7�cMWJ3@�>{BfBRJ�SUBWV
;3=+PR;3H�V�@3H�VX=��WM[KX=��LHF>�BRS�@3HFd+M.�L�	BREiK�KXB�KX;3H�d+HY�LHFd BRS�J3BR=+>{H\=+J´KX;3H�@vM[KaMil�:<;3H�>_BRd+EiKX=?BRJ
KXB�KX;3=+>�b3VXBWyvd+H�G§OxMW>�K_B�KXEiV_J BRJ�KX;3H ì Ot��ews # O $ æ�GIHFCa;vMWJ3=?>_G��jOT;3=+Ca; OxBWV_² >oKXB
HFJ3>_EiVXH�K_;3H�VXHZMW@�ò"O<VX=�KXH�bcBR=+JLKXH�VX>I>rKaM.� MW>IS M[VIM.OxM.� S�VXBRG HZMWCa;ÀBWKX;3H�VfMW>�bjBR>_>{=?yvd+H[l
´ HW���LHfJ3H��LH�V�>_HFHFJ M �.�)�´üløN~rE3G�b OT;3HFJ Ü ²1¦±¨ ÐkÜ ù �J� �RÜ � í �öOmMW>zBRJ7l�üoB.OxH��LH�VF�
KX;3=+> SUHZM[K_EiVXHm>_HFHFGI>qK_B�ycHm=+JL�LBRd?�LHF@�=+J�CZMWE3>_=?J3PkòWMWd+d?B1OT=+J3Po@3=+MWPRBRJvMWd OxHF=?PR;kKX>��k>{B�J3B.OÀ=�K
>_;3BRE3d+@�yjH�E3>_HF@´BRJ3d?��SUBWV�HhgibjHYVX=+GIH�JkKX>TKX;vM[Ko;vMZ�LH�óYXPè�ð~���.� ��üløWlËLoJ3SUBWV_K_E3JvM[KXHFd?�L�
KX;3H�VXH�=?>xJ3BWKX;3=+J3P�=+JfKX;3HoBREiK{bvEiKm@vM[KaMzBWVmMWJ3CF=+d?d�M[V_��]vd+HF>6OT;3=+Ca;�CZMWJfKXHFd?dc�LBREIOt;3HYKX;3H�V
=?K<OmMW>tBRJ�BWVtJ3BWKTSUBWVoM�>{bjH�CF=?]vCx~rBWy�l

C � �oJk�}BWKX;3H�Vod?BR>_>reuBRS+e�S�VX=?J3PRH�b3VXBWyvd+HFG KX;vM[K�@3BDHF>_J7��Ko;vM.�LH�M\CFBWV_VXH�>{bjBRJ3@3=?J3P�d?B1OmeuO6HF=+PR;LK
>_=+PRJvM[K_EiVXH5�½3H8¿¾±8+�AKX;3H�S�VX=?J3PRHYe�d?BR>_>f=+JÀM >{d+B.O Ö ´ p�b3VX=?BWV\KXB KX;3H}GfMWJ3=+SUHF>rKI@3=�MWPRBRJvMWd
OxHF=?PR;kK�>_=?PRJvM[KXEiVXH"�al �oJ3BWKX;3H�V�VXHFC�HFJkK�@3=+>{CFB1�LHYV_� �%KX;vM[K�M[b3bcHZM[VX>�KXB5;vM.�LH�yjH�HFJ¢VXHhe
>_BRd?�LH�@c��OxMW>�K_;3H�S MWC�K�KX;vM[K�s�L�È b3V_H��LHFJLKXHF@ S�V_=+J3PRHF>�=+JQy�MW>_HFd?=+J3HF>fKXB5=�KX>fGIBRE3JLKXHF@
>{KaM[KX=?BRJ SUBWV�B.�LH�VX>_MWG\bvd+HF@ @vM[KXMilf:<;3H\;vM[VX@3HF>{K�b3V_BWyvd+HFGI>�KXB}]vJ3@5M[VXH�BRSxCFBREiVX>_H�KX;3H
BRJ3HF>TO6H�@3BRJ7�õK<²iJ3B.O�M[yjBREiK<�LH�KZl?l+l?l+l

�LÈ



àcÅ+Ó�y äDå »7¹ å
:<;3H�CFBWV_VXH�d�M[KXBWVNBREiK_bvEiK�@vM[KXM�d+=��LHF>�=?J�~rBWyieu@3=?VXHFCYKXBWVX=+H�>��±Ï Ð DHÑÓÒHÔ\Õ Ð°? �m�al # MWCa;�~rBWy

@3=?V_HFC�KXBWV_��;vMW>qBRJ3HxBWV GIBWVXHA>_Eiyi~rBWy\>_Eiyc@3=?VXH�C�KXBWVX=?HF><� � �m�a�W=?J�OT;3=+Ca;�d+=��LH�KX;3Hx>_Eiyi~rBWy��õ>qVaM.O
CFBWV_V_HFd�M[KXBWVNBREiK_bvEiKI� ù � Ñ ��MWJ3@ MWJ3CF=+d?d�M[V_��]vd?HF>f� © �1� � Ê{� ¦ �v�al	:<;3H ì Ö�n =?>N=?J d+MWP[e�>{b�MWCFH[�
MWJ3@�CZMWJ�PRH�K9b3V_H�K_Kw��yv=+PJy CFEiV_VXH�JkKXd��)íz�Z�Cü ± ò[;iV�SUBWVqMTSUE3d?d�e�C�BWV_VXHFd+M[KXBWVZ� å àâá Ý �¾×ilé�RÈq>Y�cGIBD@3H
�ßGIBWV_H<b3VXH�CF=+>_H�d?�L���	� ± bcH�V6=?JkKXH�PWVaM[KX=+BRJ�SUBWV�KX;3HTSUE3d+dvCFBWV_V_HFd�M[KXBWVA=+J\d+B CFMWdi�WMWd?=+@3=?Kw���al):m;3HF>_H
]vd+H�>)CFBRJkKXMW=+J�MWd+dkKX;3H6CFBWV{VXHFd�M[K_=+BRJzSUE3J3C�KX=?BRJ3>)SUBWV`MWd+dLKX;3H6=?JkKXHYVXSUH�VXBRGIHYKXH�VX>aò[=?JkK_HFPWVaM[KX=?BRJ3>F�WyvEiK
;vMZ�LH\J3B}=?JkK{VX=+J3>_=?C�=?J3SUBWVXGfM[KX=?BRJ´K_B�KX=?H�K_;3HF>_H�K_B�bv;L�i>_=?CZMWd >{KaM[KX=?BRJ3>aò"y�MW>_HFd?=+J3HF>XòRs ± >Xò"bjBRd+>�l
:m;3H�CFBWV_V_HFd�M[KXBWV9CFBRJLKX=+JkE3HF>�K_BTbvE3G\b�BREiK�@vM[KaMTMW>�d?BRJ3P�MW>�KX;3H�~rBWyz=?>	V_E3J3J3=+J3P3�[VXH�PLM[VX@3d+HF>{>�BRS
PLM[bv>�=?J\KX;3H<>_Ca;3HF@3E3d+H��%=+J�OT;3=+Ca;ICFMW>_H�BRScC�BREiVX>_HW�kKX;3Ht@vM[KaM�OxBRE3d+@�yjHtG\HZMWJ3=+J3PRd?HF>_>�y �LBRE
CZMWJ�BRS�KXHFJ�>_H�HmK_;3=+>q=?J�K_;3H ½v¿ Ë"ÕDÌi·3Ò"ÍRÊ Õ6¼u½3¿ OxHF=+PR;LKqbvd?BWKX>F�WOT;3H�VXHx>{K_VXMWJ3PRH6OxHF=+PR;LK)b�M[K_KXHYVXJ3>
CZMWJIycHt>_HFH�Jf=+JIbjHYVX=+BD@3>�BRSjPLM[bv>A=+JIOT;3=+Ca;\KX;3H�>rKaM[KX=+BRJ3>A;vM.�LHT>{KXBWb3bcHF@IVXHFCFBWV_@3=+J3P �al � SUH�O
BWKX;3H�VT]vd+HF>tM[VXH�E3>_HF@}KXB�b3VXB.�i=+@3H�KX;3H�KX=+HF>my�MWCX²�K_B�KX;3H�bv;k� >_=+CFMWd9BWyv>_HYV_�i=?J3P\>_H�K_Eib�l

:<;3H�s ± ò"bjBRdx>_H�K\Eib���=?J3CFd+E3@3=?J3P S�VXH
!DE3HFJ3C��ÁMW>_>_=+PRJ3G\HFJkK_>F��=?>�KaM[²LH�JÁCZM[VXH�BRSTyk�5KX;3H
KXBWbieud+H��LHFd $'#MN ]vd?H��½6�BalL��� lÉMil�?�? �k��� l�y�l®?�?{�alq:m;3=+>`=+> Ot;L��=?KZ�õ> =+G\bcBWV_KaMWJLK)KXBNE3>{HTKX;3H<CFBWV_VXH�C�K
$'#%N e¾]vd+Hm=+J�KX;3Hx]3VX>{KAd+=?J3HxBRS^KX;3H ¿iÒD¹ eu]vd?HW�kHF>{bjH�CF=�MWd?d?��=+J�HYg bjH�VX=?GIHFJLKX>qKX;vM[K`;vMZ�LH<G�E3d�KX=?bvd?H
CFBWV_V_HFd�M[KXBWV�b�MW>_>_HF>��THZMWCa;ÀE3>_=?J3P5M @3=gÀcH�VXHFJLK�>_Eiyv>_HYKfBRS�s ± >aò"bjBRd?>Fl :<;3H}K_BWbie�d+HY�LHFd $'#MN
]vd+H�MWd+>_B�b3VXB.�i=+@3H�>tMWJLKXHFJ3JvM\=?J3SUBWVXGfM[KX=?BRJ7�3>_B\=�KZ�Ï><=+G�bjBWV_KaMWJLKmJ3BWK<KXB\HF@3=�KTK_;3Ha� �±2 ¦ 2 £ � ² �
>_HFCYKX=+BRJ�� 398¿¾±8?�ZVXHFGIB.�LH�MWJLKXHFJ3JvMW>9J3BWK�E3>{HF@7�WCa;vMWJ3PRH�BWVX@3HYVX=+J3P �c=+J�KX;3HAC�BREiVX>_H6BRSkb3VXB @3E3C�K_=+BRJ
CFBWV_V_HFd�M[KX=?BRJ7l # �LH�V_�´VXE3J5BRS äDå »7¹ å K_;vM[K�CFBRJLK_VX=�yvEiKXHF>zKXB}KX;3H\>XMWGIHI�ös >_;3BRE3d?@ E3>{HIKX;3H
>XMWGIH�KXBWbieud+H��LHFd $'#MN ]vd?HWl

# MWCa;�~rBWyÁ@3=�VXHFC�KXBWV{�5MWd+>_B�;3BRd?@3>�MWJÈz{BREiK_bvEiK $'#%N ]vd?H
}3� JvMWGIHF@ iMj'k . D±û : Ñ ¼u¶3·R¸ l
:m;3=+>�=?>�E3>_H�@\KXBNKXM[²LHTCZM[V_HtBRScKX;3HtMW>_>_=?PRJ3GIHFJLK�BRSj>{CZMWJI=+J3SUBWV_GfM[KX=+BRJ7�kMW>`OxHFd+d�MW> KXB�C�BRJkK_V_BRd
OT;vM[KA@vM[KXM�MWCYKXEvMWd+d���GfM[²LHF>)=�K =+JLKXBoKX;3Hm�öscl�ÖNM[KXM�M[K)K_=+GIHF>qK_;vM[K @3B�J3BWK ycHFd+BRJ3PoKXB�M�>_CZMWJ
MWCFCFBWV_@3=+J3PfKXB\KX;3H�BREiK_bvEiK $'#%N ]vd+H�M[VXHNJ3BWK�OTV_=?K_KXH�J�KXB\KX;3H��öscl7:9B\yjH�C�BRJ3>_=+@3H�V_HF@ z{=?J
Mz>_CZMWJ�}3� K_;3H�VXH�=+>xMWJ�MW@3@3=�KX=+BRJvMWd�KXHF>{KZ|)KX;3Ho>r�i>{KXH�G ²iJ3B.Ot>6OT;3=+Ca;�>_CZMWJ3>x�LBRE�M[VXHo@3BR=?J3Pz=+J
HZMWCa;\~rBWy �ß>_=?J3CFH��LBRE�;vMZ�LH�KXBI>{HFd+HFCYK�KX;3HFG =+J}KX;3H ÝLº ð ä Ë ê�OT=+J3@3B.O�� ��KX;3H ¹LË1ºiÝ ë · SUBWVoMWd+d
BWKX;3H�V�>_CZMWJ3>9=+>	>_H�K�K_B�z º ð-úkð Ë"Ì ð }o=?JNKX;3HABREiK_bvEiK $'#MN ]vd?HWl�Ö�M[KaMxOt=�KX;NKX=?GIHF>�yjHFd?BRJ3PR=+J3P<KXB
>_E3Ca;\>{CZMWJ3>�M[V_HmMWd+>_B�J3BWK OTV_=?K_KXH�J�K_B�K_;3H<�ösclR:m;3=+> =?>qKX;3Hm>XMWSUH�Kw�zVXHFSUH�V{VXHF@�K_B�=?J�� Ú�»±»kl+�RlõHWl®?
y KX;3H6S MWCYK)KX;vM[K�KX;3HxBREiK{bvEiK $'#%N ]vd?H6=+>qM`~rBWyieuy�MW>_HF@�VaM[KX;3HYVqKX;vMWJ�M�>_Eiyi~rBWyieuy�MW>{HF@\HFJLKX=�K �
MWd+d?B1OT> KX;3HTbcBR>_>_=?yv=?d+=�K ��BRSJz{BWV{bv;vMWJI@vM[KaM>}�>{J3HZM[²i=?J3PNKX;iVXBRE3PR;IM[KAKX;3H<yjHFPR=?J3J3=+J3P�BRSc>_HFCFBRJ3@
��" >_Eiyv>_H
!DE3HFJLK��N>_Eiyi~rBWyv>z=+J5M�G�E3d?KX=âe�>_Eiyi~rBWy}~rBWy�l�üoB1O6H��LH�VZ�qKX;3H\>_CZMWJ euVXMWJ3PRHfCh;3H�Ca² =+J3P
CZM[b�M[yv=?d+=?Kw��BRS äkå »7¹ å qW¶ 3,n
o ¼ ¿iÒD¹ �½6�Balk�	� lÏMil®?�?�?{��b3VXB1� =+@3HF>6MNG�E3Ca;IGIBWVXH<=+JLKXH�VaMWCYKX=?�LH<OmM.�
KXB�CFBRJ3>{K_VXMW=+J�SUEiV_KX;3H�VmOT;vM[KT>{CZMWJ3>TS�V_BRG
=+J3@3=?� =+@3EvMWdj>{Eiy3~rBWyv><CFBRJLK_VX=�yvEiKXHoKXB�K_;3H��ösclv:m;3H
BREiK_bvEiK $'#%N ]vd?HzMWd+>{B\;vMW>�M z{;3HZMW@3H�V�}IC�BRG\b3VX=+>{=+J3P\C�BRGIGIHFJLKXHF@ euBREiK�d+=?J3HF>TK_;vM[KTb3VXB.�i=?@3H
�LBRE�MWJ�B1�LH�V_>_=+PR;LKtB.�LH�VTKX;3HNC�BWV_VXHFd+M[KX=+BRJ�b�M[VaMWGIH�KXHYVX>F�vMWJ3@}KXH�d+d äDå »7¹ å OT;vM[KTKX;3H��LH�VX>_=?BRJ3>
BRSqKX;3H�BRJ eud+=?J3H�CFBWV_VXH�d�M[KXBWVt>_BRS�KwOmM[VXH�OxH�V_H�SUBWV�KX;3=?>`~rBWy � ¦±¨ � Ù ä Ë[Ý Ê ¦±¨ � Ò ð Ë[Ý �a�7>{BIKX;vM[K�=�K
CZMWJ�=+JLKXH�V{b3VXH�K�KX;3H�CFBWV_VXHFd+M[KXBWV�BREiK{bvEiKo@vM[KaM\b3VXBWbcH�VXd?�Ll<:m;3Hwz�� Ð � ½ Ýi·[½ ä Ë ê�}�d?=+J3HN>_;3B1OT>
KX;3H�>{� JkKaM"gfSUBWVxKX;3H�BRd+@3H�VmCFBRG\GfMWJ3@ e�d?=+J3H�=?JkKXHYVXS MWCFH�SUBWVm>{KaM[V_KX=?J3P�Mt~rBWy �,?�8�3H8+�Lb3VX=?BWVxKXBzKX;3H
ü\L�p�e¾y�MW>_HF@ ÝRº ð ä Ë ê ¼¾½v¿ �alz:m;3=+>�d+=?J3HzCZMWJ�yjH�;vMWJ3@i��SUBWV�KXHF>{K_=+J3Pkò[@3H�yvE3PRPR=?J3P �¾MW@3@öM z qD¿K }\KXB�KX;3H�d?=+J3HW��MWJ3@�BRJ3d��fKX;3H ì (�Ö Ot=?d+djycH�GfMW@3H�Ot=�KX;3BREiKtMWC�KXEvMWd+d���>{KaM[V_K_=+J3P�Mo~rBWyj�al
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@3HFS MWE3d�K��� 4àâá � ×}¡É�k�a� yvEiK\MWd?>_B´;vM.�LH�MWG\bvd+=�KXE3@3H�=+J5KX;3HF=�VîÖ ì S�VXH�! E3HFJ3C�� bjBR=?JkK}�%]3V_>{K
BRJ3H�SUBWVxEib3bcH�Vm>_=?@3H�y�MWJ3@�Ch;vMWJ3J3H�d+>
�3d+MW>{K6BRJ3HTSUBWVxd+B.OxH�Vx>{=+@3H�y�MWJ3@�Ca;vMWJ3J3HFd+>h�`PWVXHZM[KXH�VAKX;vMWJ
>_BRGIH�E3JiVXHZMW>{BRJvM[yvd+H��[MWd+E3H\�ß@3HFS MWE3d�K'�é¢¤  é@¥ � �.×}¡Ï×D�al`:<;3H�>{�iJLKaM"g�=+>�|

Ò ð^ë ¿Wº Ø ·�� ê ÙRØ�ë Ë[ÝDÝ�¼wÍ]�
ê ÙRØvë Ë[ÝDÝ u � Ð°×§E ;rN�3 � ÊÁ³B¢¤  é@¥ µ Ê ³��� 4àâáDµ Ê ¿iÒ1¶3·%� ³>÷ ø �tµ Ê Ë1º Õ è ÒR¿k·J��� õa��� ÷ : º¬i E ;®N�3 � Ê

¶3·RÝ ê ËD¹R·%� ³4� ø ÷�µ x
OT;3H�VXH�¢¤  é@¥ =+>`KX;3H�GfM"gi=+G�E3G¥MWd+d?B1OxM[yvd+H`Ö ì MWG\bvd?=?KXE3@3H��%�i=?>_=?yv=?d+=�KX=+HF>AM[yjB.�LHTK_;3=+>�OT=+d?dvycH
��MWPRPRHF@c�a�|�� 4àâáf=+>�KX;3HzOxHF=+PR;LKNCFEiK{e�B>À �%� =+>_=�yv=+d?=?KX=?HF>�yjHFd?B1O KX;3=+>�OxBRJ7�õK�ycH�CFBRJ3>{=+@3H�VXH�@�y
OxHT~rE3>{KoOxMWJkK�K_BIK_VXHZM[Kt@vM[KaM\KX;vM[KoBWKX;3HYV_Ot=?>_H�GI=?PR;kKt>_HFHFG BW²WMZ�Û�^d+B.O<e¾OxHF=+PR;LK�bcBR=+JLKX>tOT=+d+d
yjH���MWPRPRHF@�d+M[KXH�VZ�W6�Balc�7Ûil�²^�alA:<;3H ¿3Ò1¶i· b�M[VaMWG\H�KXH�VTCFBRJLK_VXBRd+>mOT;3H�KX;3H�V�K_BIMWC�KXEvMWd?d?��M[b3bvd?�
KX;3H���MWPRPR=+J3P�BWVNJ3BWK��ß@3H�S MWE3d?K � Ñ y ~rE3>{K�VXH�bjBWV{KNOT;vM[K�=�KNKX;3=?Ji²i>N>_;3BRE3d+@ ycH\��MWPRPRHF@c�al
:m;3H ¶i·LÝ ê ËD¹W· b�M[VaMWG\H�KXH�VTCFBRJLK_VXBRd+><;3B.O G�E3Ca;�BREiK_bvEiK<�LBRE}PRHYKZ|

2 �ß@3HFS MWE3d?KY��b3VXB.�i=?@3HF>TM�KX=?GIHYeuVXMWJ3PRH�>{E3GIGfM[V_�fSUBWVTMWd?djKX;3HN=?JkK_H�V_�[MWd+>mKXB�ycH���MWPRPRH�@7�
y3VXBW²LHFJ�Eib�yD��y�MW>_HFd?=+J3H.ò"bcBRdx�,?�8�3H8+��MWJ�=?>_BRd�M[KXH�@�=+JLKXHFPWVaM[KX=?BRJ}OxBRE3d?@�;vM.�LH�M�K_=+GIHYe
VaMWJ3PRHAH�! EvMWdL>{KaM[V_Kaò[>{KXBWb�KX=+GIH�>
�[>_HY�LH�VaMWdLCFBRJ3>_HFC�EiKX=?�LHA=+JLKXHFPWVaM[KX=?BRJ3>7OxBRE3d+@�yjH`d+=+>rKXHF@
KXBRPRH�KX;3H�V�=+J�BRJ3Htd+=?J3HW�LOt=�KX;fM[b3b3VXBWb3VX=+M[KXH<>{KaM[V_Khò[>rKXBWb\KX=?GIHF>Fl :m;3Ht@vMZ��BRScKX;3H<KX=+GIH
VaMWJ3PRH�=+>APR=?�LHFJIMW>6@vM.�ke�BRS+e¾�LHZM[VZ� SUBWV6@3=?VXHFCYK6CFEiK{euJ eub�MW>{K_=+J3P�=+JLKXB�KX;3H è Ò"Ý�¹1ÕkÕ^Ò�»c· BWV
¿ Ù ¹"ÕkÕ�ÒF»^· b�M[VaMWG\H�KXH�VX><=+J�>_H��LH�VXMWd9BWKX;3HYVtPRd?=+>_;�>_Eiy3VXBREiKX=?J3HF>Fl

Ñ b3VXB1� =+@3HF>TBRJ3d?��KX;3H�KXBWKaMWd7JkE3GzyjH�VtBRS��i=?>_=?yv=?d+=?K_=+HF>xKXB���MWP�bcH�Vty�MW>_H�d+=+J3HZò"bjBRd¾l
:m;3H�VXH�=+>�MWd?>_B MWJ º ð Ø Ë®� 2 b�M[VXMWGIH�KXH�VfK_B�z{E3Ji��MWP�} � =+>_=�yv=+d+=�KX=+H�>\GIHFHYKX=+J3P KX;3H�>_H�d+HFC�K_=+BRJ
C�VX=�KXH�VX=+Mil�p J�KX;3=?>�CFBRJLKXHYg KZ�"��MWPRPR=?J3P�GIHZMWJ3>	>_H�K_K_=+J3PtKX;3H`OxHF=?PR;kKX>9BRSiKX;3H�>{HFd+HFCYKXHF@��i=?>_=?yv=?d+=�KX=+HF>
KXB �aø Á ø �½6�BhlR��Ûil�²^� �LE3Ji��MWPRPR=?J3PNKXB�VXH��LH�V_K`KX;3HmOxHF=?PR;kKX>`KXB ø Á ø l)û9=?>{KX=+J3P��1��>{;3B1OT>�HYg K_VaMWC�K_>
S�VXBRG M�ê ÙLØvë ËWÝkÝ6¼�Í V_E3J}Ot=�KX; ¶i·RÝ ê Ë ¹W·%� 2 l

:<;3=?>qb3VXBRPWVaMWG >{KXHFGI>�S�VXBRG K_V{�i=+J3PTKXBoHYg3C�=+>_H6KX;3H�H�ÀjHFCYKX>)BRS�MtCFBWV_VXH�d�M[KXBWVqb3V_BWyvd+HFG K_;vM[K
d+H�@�KXB�d?E3@3=+C�VXBRE3>{d?�f;3=?PR;�bcB1OxHYVT=?JfKX;3H'Ö ì S�VXH
!DE3HFJ3C���bjBR=?JkKX>�l`�mKxKX;3HoKX=?GIHW�DK_;3H�VXHoOmMW><M
CFd?HZM[Vmyv=+SUEiVXCZM[K_=+BRJ�=+J�KX;3H'Ö ì MWG\bvd+=�KXE3@3HF>xyjHYK O6HFHFJUz{J3BWV_GfMWd�}�� =+>_=�yv=+d+=�KX=+H�>xMWJ3@�BWyk�i=?BRE3>_d?�
@3=+>{C�VXH�b�MWJLK6BRJ3HF>���¢¤  é@¥ � �.×}¡Ï×�OxMW>A>_E}Ô\CF=+H�JkK`KXB�>_H�b�M[VaM[KXHmKX;3HF>{HWl û�M[KXHYVZ�D=?J�üÓüN×LÈWÛ ± OxH
J3BWKX=?CFHF@fKX;vM[Kx>_BRG\HoMWEiKXB C�BWV_VXHFd+M[KX=+BRJ e¾VXHZMWd^�[MWd+E3H�>xSUBWVmMzCh;vMWJ3J3H�dcOt=�KX;fOxHF=?PR;kK½��×ilé�RÈ�C�BRE3d+@
MWd+>{B´;vMZ�LH�M�CFd+HFM[VXd?� O<VXBRJ3P�>_;vM[bcH �%;3=+PR;ýÖ ì bjBR=?JkKF�);3=+PR;3d?� J3HFPLM[KX=?�LHIbcBR=+JLKPí�;vMWd?S�OmMZ�
KX;iVXBRE3PR;fKX;3HTy�MWJ3@c�al ± MW@fMWEiK_B CFBWV_V_HFd�M[KX=?BRJ3>6CZMWJfJ3B.O¢ycHoJ3BWKaM[yvd?��K_VXBREiyvd?HF>_BRGIH[�DyjH�CZMWE3>_H
KX;3H��1e¾yv=?K6�[MWJ $ d+HFCX²\CFBWV_VXHFCYKX=+BRJö�u�jÛilõ@c� CFBRG\bvEiKXH�>�y�MW>_HFd?=+J3H��¾MWG\bvd?=?KXE3@3H1�)CFBWV_V_HFC�KX=?BRJ�S MWChe
KXBWVX>\S�VXBRG b�M[VaMWG\H�KXH�VX>�@3H�VX=��LHF@ÀS�VXBRG K_;3H³zrb�M[V_KX=?CF=?b�M[KX=?J3P�} MWEiKXBDCFBWV_VXH�d�M[KX=?BRJ3>Fl å ê Ò"Õkíkí
;vMW><>_BRGIH�>XMWJ3=?Kw��Ca;3HFCX²i><yvE3=+d�KT=?J7�iyvEiKt=�KZ�Ï>6b3V_BWy�M[yvd?��yjH�K{KXH�VmKXB���MWP�BWyk�i=?BRE3>_d?�fy�MW@�@vM[KaM
]3VX>{KFl¢:m;3H}KX;3=?J3P KX;vM[KIGIM[²LHF>\GIH�>_BRGIHYOt;vM[K\E3J3CFBRGISUBWV_KaM[yvd?H}=?>\KX;vM[K\p�@3BRJ7��Kf;vMZ�LH�M
PRB BD@�HYgibvd+MWJvM[KX=+BRJ´SUBWV�;3B1O CFMW>_HF>�d+=?²LH�K_;3=+>�CFBRGIH�M[ycBREiKZ��MWJ3@öC�H�V_KaMW=?J3d?��CZMWJ7��K�PR=?�LH�MWJL�
PREvM[VaMWJLKXHFHF>�KX;vM[KoKX;3HYVXH\M[V_HFJ7�õK�BWKX;3HYVN>{BWV_KX>�BRS`b3V_BWyvd+HFGI>od?EiV_²i=?J3PfKX;vM[KNM[VXHFJ7�õK�MW@3@iV_HF>_>_HF@
yk�öOT;vM[K�ê ÙRØ�ë ËWÝkÝ�¼wÍ Ch;3H�Ca² >Fl\ph�ÏG§J3BWKNH��LHFJ >{EiVXH\OT;vM[KNKXB�VXHFCFBRG\GIHFJ3@´SUBWV¯¢¤  é@¥ =?J M
>{bcHFCF=?]vC�CZMW>_HF>Fl
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**** badcorr output for MS = gg053b_SB0.ms1 ****
Reporting data with DC amp. > 10, weight cutoff= 0.2
USB, DC channel 1

**** Summary for polarization 1 ****

 Bsln Hn−Hn:  053/00:46:08.250 − 053/00:46:08.250
1 bad times (out of 35958) for baseline Hn−Hn (1−1 in MS)

 Bsln La−La:  052/23:20:53.500 − 052/23:20:53.500
 Bsln La−La:  052/23:27:29.750 − 052/23:27:29.750
 Bsln La−La:  053/00:09:34.500 − 053/00:09:34.500
 Bsln La−La:  053/01:07:19.750 − 053/01:07:19.750
 Bsln La−La:  053/01:16:05.000 − 053/01:16:05.000
 Bsln La−La:  053/01:34:28.000 − 053/01:34:28.000
6 bad times (out of 35958) for baseline La−La (4−4 in MS)

Will flag 7 out of 4340184 times for polarization 1

**** Summary for polarization 2 ****

 Bsln Pt−Pt:  053/01:15:26.500 − 053/01:15:26.500
1 bad times (out of 35958) for baseline Pt−Pt (5−5 in MS)

 Bsln Kp−Kp:  052/23:23:48.500 − 052/23:23:48.500
 Bsln Kp−Kp:  052/23:28:28.750 − 052/23:28:29.250
 Bsln Kp−Kp:  052/23:28:29.750 − 052/23:28:30.000
 Bsln Kp−Kp:  052/23:28:36.250 − 052/23:28:36.250
 Bsln Kp−Kp:  052/23:28:40.500 − 052/23:28:40.750
 Bsln Kp−Kp:  052/23:28:45.500 − 052/23:28:45.750
 .
 .
36 bad times (out of 35958) for baseline Kp−Kp (6−6 in MS)
.
.

Will flag 51 out of 4340184 times for polarization 2

û	=+>{KX=?J3P}�1� | # g K_VaMWC�KX>mS�VXBRG
ê ÙLØvë Ë[ÝkÝ6¼�Í BREiK_bvEiKF�vOT=?K_; ¶i·LÝ ê ËD¹W·J� 2 �ßS�V_BRG üÓüN×LÈWÛ ì �al
ç7Å+Ö¼y å ê Ò1ÕkíDí

�od+d7MWCYKX=+BRJ3>xd?=+>{KXH�@�ycHFd+B.O M[VXHobcH�VXSUBWVXGIH�@�=?J�M�d+BDBWb�B1�LHYVTHFMWCh;�>_H�b�M[VXM[KXHN=?JkK_HFPWVaM[KX=?BRJ3>
=+JzKX;3H�� sclW:<;kE3>)KX;3Hm�1euyv=�Kq�[MWJ $ d?HFCX²�CFBWV{VXHFC�KX=?BRJ3>)SUBWV)HZMWCa;�=+JLKXHFPWVaM[KX=?BRJ�M[VXH6=?J3@3H�bjHFJ3@3H�JkK
BRS�KX;3BR>{H�SUBWVTBWKX;3H�VT=+JLKXHFPWVaM[KX=?BRJ3>F�3Ot=�KX;}J3B\M.�LHYVaMWPR=+J3P�bjH�VX=?B @}MW>t=+J ¦ ùkù ����=+J���p��6scl
Ü VXHZMW@�KX;3HM� ¦ 2 ¦ Ê ¥ Ü £ ¢ ©-2 Êw� ¦ 2 ¦ � Ü�� ù £ �%Ê ¦1² 2kÜ ²-²1¦ � �RMWJ3@ ¦-² 2LÜ ²1²-¦ å CFBRd+E3G\J3>	S�V_BRG
KX;3H��öscli:m;3HÙ� ¦ 2 ¦ � Ü�� ù £ ��CFBRd+E3GIJ3>Ab3VXB1� =+@3HF>AKX;3H�GIHZMWJ3>`KXB�K_VXMWCFHtKX;3H�s ± ò"bcBRd^=?J e
SUBWVXGfM[KX=?BRJ�S�V_BRG KX;3H � � Ü ù 2 � ¦ Ð ¥ £�² ��� ¥ MWJ3@���� Ð ¦ � £®��¦ 2 £ � ² >{Eiy3KaM[yvd+HF>�l

Ü û9BDBWb�B.�LH�V�MWEiK_B CFBWV_V_HFd�M[KX=?BRJ3>N� ¦-² 2LÜ ²1²-¦ � �
� ¦1² 2LÜ ²-²1¦ å �cBRJ3d���b�M[VaMWd+d?HFd�eu;vMWJ3@�bjBRd?>Y�a|
F OtHFC�V_HZM[KXHfKX;3Hfd�MWP�>rbjHFC�K{VXE3G�|z²LHFH�bv=?J3P´K_VXMWCa² BRSxKX;3HIEib3bjHYVhò[d+B.OxH�V�>_=?@3H�y�MWJ3@3HF@ e
J3HF>_>F��z{SUBRd?@ e�B.�LH�V�}öK_;3H �%V_HZMWd�euBRJ3d?�^�_ß~�.eud+BRJ3PöS�VXH
! E3H�J3C��Á>rbjHFC�K{VXE3G K_B �>ß~� � ���
CFBRG\bvEiKXH�K_;3H��WMWd?E3H�SUBWV�z{S�VXH�!Z$�×>}´�%>_E3Ca;�K_;vM[K�d�MWP%$�×\OT=+d+d�yjH�×�GÀ×�[xMWS�KXH�VtKX;3H
n)n :o� �v@3B�KX;3H�n)n : KXB�d�MWP[eu>{b�MWCFHWl

F OtHZMW@ B>ÀÀKX;3H��[MWd+E3H�BRS<KX;3HfbjHZM[²5d+MWP��6>_CZMWd?H�yk� ×ilÉÛR�W��KXB�¬®��6>{K_BWVXH�=+JÂM�KaM[yvd?H
�ß@3=+GIH�J3>_=+BRJ3>D[<è Ý�é0/]\ è�ð /_^ ê9ë�ì��al

F ì BRG\bvEiK_H�K_;3HNCFBWV{VXHFC�KXH�@}d�MWP[eu>{bjH�C�K_VXE3G SUBWVmKX;3=+>tsDKaMLòRs ± ò"bjBRdcE3>_=+J3P�KX;3H�KaM[yvd+H�BRS
CFB H�Ô\CF=+H�JkKX>a`�Ïcb�@3H�K_H�VXGI=?J3HF@�yk��s HYVXPRHF=�=+J�;3=?>T>{=+G�E3d�M[KX=?BRJ7|

d
egfihjÏ f 3�k Î@Ïml�3.� BWVX=+PØ¡3d�MWP\>{bjHFCYK_VXE3G � Ù
d
n fiojb f 3

`DbDÏ k b_l|31�u�ì¬r � �[�
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üoH�VXHW� k#p �rq��<@3HFJ3BWKXHzKX;3H ì ;3HYyD� >_;3H���bjBRd��iJ3BRGI=+MWd9BRS`BWVX@3H�V o � VaMWJ3PRH � ���sqÇ�
�[�al & BWKXH�KX;vM[KNHZMWCa; bjBR=+JLK�=?JöKX;3H\MWEiKXB C�BWV_VXHFd+M[KX=+BRJöd�MWP}>rbjHFC�K{VaM}PRH�KX>NCFBWV_VXH�C�KXHF@
>_H�b�M[VaM[KXH�d?� �%KX;3HNB1�LH�V{y�M[Vt=?JkKXH�J3@3>tKXB\>{=+PRJ3=+S���K_V_HZM[KXGIHFJLKTMW>tM��LHFC�KXBWVY�al

F n)n :¢KX;3H�CFBWV_VXH�C�KXHF@�d�MWP[eu>{b�MWCFH�MWEiKXB C�BWV_VXHFd+M[KX=+BRJIy�MWCX²fKXB�S�VXH
!DE3HFJ3C��ke�>{b�MWCFH~��K_V_E3J e
CZM[KXH�S�V_BRG ßYì éDn � �>ß~��KXBîß~�D�3²LHFH�bv=+J3P�K_VaMWCX²�BRSqd+B.OxH�Vaò[Eib3bjH�Vt>_=+@3H�y�MWJ3@3H�@3J3HF>_>Fl

Ü û9BDBWbIB.�LH�V`y�MW>_HFd+=?J3HF>o�%C�VXBR>_>reu;vMWJ3@IbjBRd?>ASUBWV ¦-² 2LÜ ²1²-¦ � �
� ¦1² 2kÜ ²-²1¦ å M[VXH<CFBRJ3>_=?@3H�VXHF@
y�MW>_HFd?=+J3HF>F�^MWd+BRJ3P�Ot=�KX; ¦1² 2kÜ ²-²1¦ �ut � ¦-² 2LÜ ²1²-¦ å �a|
F HYgiK_VXMWC�KTK_;3H�M[b3b3VXBWb3VX=+M[KXH=¬®�vp"³¬®�w�SUBWVTKX;3H�K O6B�b�M[V_KX=?CF=?b�M[K_=+J3PfsDKXMLòRs ± ò"bcBRd¾l
F CFBRG\bvEiKXH<KX;3HT>{=+J3PRd+H<y�MW>_HFd?=+J3HYeu>_CZMWd+=?J3P�S MWC�KXBWVo�mx<�X�DE3>_=?J3P�KX;3HmKaM[yvd+HTBRScCFBDH�ÔIC�=+HFJLKX>

y ÏcbN@3HYKXH�VXGI=?J3HF@�yk�}s H�VXPRHF=	=+J�;3=+>T>_=+G�E3d�M[K_=+BRJ7|

xm�
d�zgfiojÏ f 3 k Ïml�3.�u�ì¬r�v � �[� Ù

d{zgf{ojb f 3
y Ïcb k b_l|3Z�u�ì¬®�w � �[�

F �´E3d�KX=?bvd���KX;3Hf�ßC�BRG\bvd+HYg^� y�MW>_HFd?=+J3H�S�V_H
! E3HFJ3CY�De�>rb�MWCFHzCFBWV_VXH�d�M[KX=?BRJ�SUE3J3C�K_=+BRJ�yk�)xTl
n)=+PREiV_Hf��>_;3B.Ot>�KX;3H|x zr]vHFd?@�}3l}:m;3HfPWVXHFHFJ K_;3=+CX² d?=+J3HI=?>�KX;3HId?B CFE3>�BRS}xÈ� �Rl���ycB.g
yjBRE3J3@3=?J3P�×}¡ÉÛ�� ¬®Â� ×}¡Ï�\SUBWV�yjBWKX;�>rKaM[KX=+BRJ3>T=+>�B.�LH�V{e¾bvd+BWK_K_HF@ �%KX;3=?>�SUBWVXGI>T>_BRGIH�KX;3=?J3PIBRS
MWJ´E3J3B®ÔICF=+MWdqKaM[VXPRH�K�SUBWV�KX;3H�>{KaM[KX=?BRJ3>oKXB}MWCa;3=?H��LH"�al & BWKXHzKX;3H�JDE3GIHYVX=+CZMWd)d?=+GI=�KaM[KX=?BRJ3>tBRS
KX;3HNCFBWV_VXHFCYKX=+BRJ7| KwOxB\>{KXM[KX=+BRJ3>mOt=�KX;Uz{BWb3K_=+GfMWdg}�¬r�Ot=?d+d7;vMZ�LH�xQBRS�² ×}¡ÏãRáil

ç7Å?Úîy è Ò"¸ è ê ¹
è Ò"¸ è ê ¹ CFBRG\bvEiKXH�>x=?KX>xCFBWV{VXHFC�KX=?BRJ3>6KXB�KX;3Hobv;vMW>_H�>_d?BWbjH�MWC�VXBR>{>6KX;3H�y�MWJ3@�K_BzCFBRG\bjH�J e

>XM[KXH�SUBWV�K_;3H�VXH�>_=+@3EvMWd S�VaMWC�K_=+BRJvMWd)yv=?KN>_;3=+S�KI�ßn ± s��al�:m;3H�y�MW>_=?>NSUBWV�KX;3H�CFBWV_VXHFCYKX=+BRJö=+>�KX;3H
VXHFd+M[KX=+BRJ K_;vM[K��fd�MWP�BRSm@3HFd�MZ� =?J3@3E3CFHF>�M �.áR×%ó\>_d+BWbcH�MWC�VXBR>_>�K_;3H´�ßEib3bjH�V�BWV�d?B1O6H�V�>_=+@3Hhe
y�MWJ3@c�`S�VXH
!DE3HFJ3C��Iy�MWJ3@ib�MW>{>F�ibv=?�LBWKX=?J3PzM[VXBRE3J3@IKX;3HoC�HFJkK{VaMWdcS�VXH�! E3HFJ3C��\bjBR=+JLK���ß~� ÿ �æG5�[�Xl
:m;3H�PRBLMWd7Ot=?d+djycHNKXB�CFBRG\bvEiKXH�KX;3H�J3HYKtVXHF>{=+@3EvMWd	S�VaMWC�KX=?BRJvMWd�yv=�Kt>{;3=+S�K�SUBWV�MWJ}=?JkKXH�PWVaM[KX=+BRJ7�
CFBRJL�LH�V_K�KX;vM[K�KXB´M�bv;vMW>_H�bjH�V�S�VXH
!DE3HFJ3C��5bjBR=?JkK�PWVXMW@3=+HFJLKZ�AMWJ3@ÁM[b3bvd��5=?KzKXB�KX;3H�MWC�KXEvMWd
@vM[KaM�=+J}KX;3H��öscl

:<;3H�]3VX>{K<>{K_H�b��"~rE3>{KTMW>m=+J ½v¿Rî è ¿RÍ6¼�Í BWV ½v¿RîDÝ · ë Ë ð ¼�Í �c=+><Mzd+BDBWb�B1�LH�VTMWd?dk~rBWyv>m=+J�KX;3H
�ösc� d+BLMW@3=+J3P�KX;3HfbcBRd?�iJ3BRG\=�MWd VXH�b3VXHF>{HFJkKXM[KX=+BRJ3>�BRS<KX;3H ;�o§Õ½?<DFÕ½?)GIB @3HFd?>�b�MW>_>_HF@ KXB�KX;3H
s�Lo>6SUBWV6K_;3HTb�M[V_KX=?CF=?b�M[K_=+J3P�>{KXM[KX=+BRJ3>��,?�8µ3H865 KX;3HT>{KaM[V_KR"�>rKXBWbIKX=?GIHF>6MWJ3@IK_;3H���CFBDH�ÔIC�=+HFJLKX>
M[b3bvd+=?CZM[yvd+H<B.�LH�V KX;3BR>_HmKX=+GIHAVaMWJ3PRHF>Y�al`:m;3HmGIB @3HFdDbjBRd?� J3BRGI=�MWd?>)M[VXHmH��[MWd+EvM[KXH�@��i=+M�Ã	� å �W�
~F�Ï fi� IíÏ Ù � å � å � � Ï �3Ot;3HYVXH å � =+>mKX;3H�>{KXM[V_KTK_=+GIH�MW>_>_BDCF=�M[K_HF@�OT=?KX;�KX;3H�bjBRd?� J3BRGI=�MWdßl # MWCa;
bjBRd��iJ3BRGI=+MWd CZMWJ�yjHm�WMWd?=+@�J3BNd?BRJ3PRH�V KX;vMWJ�KwOxB�GI=?JDEiKXH�>�� å � å � � �1�W×)>Y�a�LyvEiK KX;3H<HYgibvd?=+CF=�K
VXE3d?HF>NSUBWVN;3B.O KX;3H�>rKaM[V_KÓ"�>{KXBWböKX=+GIH�>�M[VXH\MW>{>_=+PRJ3HF@ SUBWV�K_;3H�KX=?GIH�VaMWJ3PRH�CFB.�LH�VXHF@ yk�öM
>{bcHFCF=?]vCz>{CZMWJ�=+J�KX;3H $'#%N ]vd?H�M[V_H�>_BRGIHYOt;vM[KtCFBRG\bvd+=?CZM[KXHF@7��MWJ3@�GIM.��OxHFd?d9Ca;vMWJ3PRH�S�V_BRG
~rBWyÂKXBf~rBWy �ß@3HYbjHFJ3@3=?J3P BRJ OT;vM[K�VaMWJ3PRH�BRSt>_CFMWJ3>�KX;3Hz~rBWyÂCFB.�LH�VX>Y�XlÂæoS�CFBREiVX>{HW�x=+S<KX;3H
>{KaM[V{K_"�>rKXBWböK_=+GIHF>�@3=ÁÀjH�V�yjHYK O6HFHFJ KwOxB�~rBWyv>F��KX;3HzbjBRd?� J3BRGI=�MWd9CFB HRÔICF=?HFJkK_>�KX;3H�GI>_HFd��LHF>
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n)=+PREiV_H��i| å ê Ò1ÕDíkí y�MW>_H�d+=+J3Hhe�>_CZMWd?=+J3PIS MWCYKXBWV�MW>TM�SUE3J3CYKX=+BRJ�BRSæ¬®�SUBWV<yjBWKX;�>{KaM[KX=?BRJ3>Fl

OT=+d+djMWd+>_BzyjH�@3=ÁÀjH�VXH�JkKZ�3>{E3Ch;�KX;vM[KxKX;3H�H��[MWd+EvM[KX=?BRJ�BRS�K_;3H�K_BWKaMWdc@3HFd+M.��G\B @3HFd�VXHFGfMW=?J3>6KX;3H
>XMWGIH[l

æ�J3C�H KX;3H bjBRd��iJ3BRGI=+MWd+>�M[VXHöd+BLMW@3HF@ SUBWV�MWd+d�>{KaM[KX=?BRJ3>Â" ~rBWyv>F��K_;3H�VXHW�õ>�MÁ>_H�b�M[VXM[KXH
>_H�K�BRSxd?B BWbv>�KX;vM[KzPRB}KX;iV_BRE3PR; MWd?d`K_;3H\y�MW>_HFd?=+J3HF> " =+JLKXHFPWVaM[K_=+BRJ3>�=?J KX;3HI�öscl�n�BWV�HZMWCa;
yv>_d?J�ò[=+JLKZ�^KX;3H�J3H�KtVXH�>_=+@3EvMWd9n ± s�CZMWJ}yjH�CFBRG\bvEiKXHF@}S�VXBRG KX;3H�M[VXHZM\=?J}KX;3Hf�%@3HFd�MZ�L��K_=+GIH"�
bvd�MWJ3HIM[yjB.�LH.ò"yjHFd?B1O K_;3H�Ã	� å �tCFEiV_�LH\OT=?KX;´VXHF>{bcHFC�K�K_B�KX;3HIC�d+BR>_HF>rK��ß;3BWVX=gøFBRJLKaMWd%�t=+JLKXHFPWVaMWd
d�MWPtz{d+BWycH
} KX;vM[K}M[VXHö>{b�MWCFHF@ � ÿ �u���a� ��M[b�M[V_K�=?J @3HFd+M.� �¾MWJ3@ BRJ¢Ot;3=?Ch;¢KX;3H n ± s =?>
=+J3>rKaMWJkKXMWJ3HFBRE3>_d?�¢×D�al¥:m;3H´J3H�K�M[V_HZM J3BWVXGIMWd+=�ø�HF@ yk� å àãá Ý b3VXB.�i=?@3HF>�M J3H�K�n ± s @3HFd+M.�Ll
�)H�VT=+JLKXHFPWVaM[K_=+BRJ7� OxH�CFBRG�bvEiKXH�M�ycHF>{K{e¾]3Ktd?=+J3HZM[VmGIBD@3HFdcKXB\ÈFÝ�Þ1euBWVX@3H�VmbjBRd��iJ3BRGI=+MWdcGIBD@3HFd¾l
:m;3=+> d+=?J3HZM[VX=�øFM[KX=+BRJ�PWVXHZM[K_d?�zMW>{>_=+>{K_> K_;3H<C�BRG\bvEiKaM[KX=?BRJz=+J�K O6B�OxM.� >F|q@3H�KXHYVXGI=+JvM[K_=+BRJzBRSvKX;3H
C�VXBR>{>_=+J3PzKX=?GIHF>6BRS_Ã	� å �)OT=?K_;IKX;3HoH
! EvMWd?d?��>{b�MWCFHF@�=+JLKXHFPWVXMWdcd�MWP°z{d+BWyjH�>p}3�3MWJ3@�CZMWJ3CFHFd?d�M[KX=?BRJ
BRSmM[yjB.�LH.ò"ycHFd+B.O M[VXHZMW>�OT;3HFJ§Ã	� å �oCYVXBR>_>_HF>�Î��Id+MWP³z{d+BWycH
}3l ´ =�KX; KX;3=?>�d+=?J3HZM[VX=gøZM[KX=+BRJ7��M
SUH�O PRHFBRG\H�K_VX=?CZMWd+d��De�H�Jk� =+>_=?BRJvM[yvd+HtVXE3d?HF><>_E}ÔICFH�KXB�;vMWJ3@3d+HNMWd+d^bjBR>_>_=�yv=+d?=?KX=?HF>mBRS	KX;3HoVXH�d�M[KX=��LH
CFBRJi]vPREiVaM[K_=+BRJfMWGIBRJ3P�KX;3HT>{KaM[V_Khò[H�J3@IS�VaMWC�KX=?BRJvMWdvd�MWP z{d+BWyjH�>p}3�kK_;3Ht=+J3=�KX=�MWd3@3=�VXHFC�K_=+BRJ\BRS^KX;3H
Ã	� å �xC�EiV_�LHW�^MWJ3@}KX;3H�=?JkKXH�PWVaMWd�d�MWP{z{d?BWyjHF>,}3lx:<;3HNVXHF>_E3d�KX=+J3PIJ3HYK�n ± s�=+>TCFBRJL�LH�V_KXHF@�=?JkK_BfM
bv;vMW>_H�>_d?BWbjHW� ¹W¿[½Z*8�Y��� ÿ � Ì�ÏZï VaMW@�ò[S�Vp!clõb3K@ðu� MWJ3@�M ß~�.eud+BRJ3P��LHFC�K_BWVmBRS	bv;vMW>_Hhe�B>Àj>{H�KX>
=+>fC�BRG\bvEiKXHF@7| � ø¹|� *O� ï�� |`ß~�!ð_| ¹W¿W½ l û	B BWbv>fB.�LH�V�>_Eiy3y�MWJ3@3>�MWJ3@QbcBRd�M[VX=gøZM[KX=?BRJ3>
OT=?KX;3=?J KX;3H�yv>_d+J�ò[=?JkKIM[VXH�KX;3HFJÂ@3BRJ3H�KXBöV_HZMW@Á=?J7��CFBWV_V_HFC�KZ�xMWJ3@ OTV_=?KXH�y�MWCX² K_;3H�MWC�KXEvMWd
@vM[KaMilA:<;3HNCFBWV_VXH�C�KX=+BRJ�>{KXH�bv>tM[VXHW|
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