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B"CEDGFIH/JLK�F8MONQPSRQT�D.CUTWV/TWC�XZY*[\FONQ]1^_T�T�`8MLa�H�M_H�]GT�b,^/c,deNf`�c8a�T�]GT�Nfa�PgFLT�a�]ih�DGFITkjUbLT�NljU]
JL]GJmN
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MpCUTS}rMONQPSRfTWD<a�TibIJL`LbONQ`LPWc~P�HpbLTljU`~]GHQ��D�v�NQa�TljU]�bLT�T�dlTibrbpjn�ePiJtCEDiy�z�D<jq]6P�H/]�D�jUT�a1DGFONQ`
NePgFLT�PSR�]GJLd�h�N�D"CqT�NQ]�D�NQ]"TW}IM�T�`L]�jnV/TlNf].NedlT�duH�axc,duHiV/Tfh�DGF�JL].CnjqRQTWCEc�DGH�`LT�NQaxCEc,bLH�Jp|
^pCUT.DGFLT1P�H/dlMLJtDSN
D�jUH/`mN
C�CqH�NQb�Hf��DGaGNf`L]�M_H�axD�P�H/`�DGa�HQC:MIa�HfDGHpP�HQCq]w]�JLPSF�Nf]w�.[w��yI��FLT�`:htjU`
DGFLT<P�Nf]GT6Hf�>M�HfjU`�D�DGH�M_HQjq`�D.DGaGNQ`L]Gd<jq]�]�jqH�`:h_H/`LT6P�Nf`8NQa�K/JLT�DGFON�D6N�]GTWCqT�PWD�jnV/TlNfPgRt`IH�v�Cn|
T�bLK�TidlT�`�DwMLa�HpP�T�bLJLa�T
jq]wN�CEv�N�cI]*dlH�a�T.T��ePWjUTi`�Dih/DGaGNf`I]Gd<jq]G]�jqH�`lv�jU]GTfh�^�T�P�NQJL]GT"]GTWCUTiPWD�jnV/T
a�TWDGaGNf`I]Gd<jq]G]�jqH�`�jU`L]GT�axDG]"TW}mNQPWD�CEceDGFLT�CqTWV/TWC�HQ��a�T�bLJL`IbONf`IP�c�DGFON
D
jq]"NfPWDGJON�CnCEc�`LT�T�bLT�b:y

� JpD�dlHpbLT�a�`'NQMLMpCnjqP�N�D�jqH�`8HQ��DGTi`{jq`�V/HQCnV/T�dlH�a�TkDGFmNf`8D�vwH,MONQaxD�jqT�]iykz�`�DGFLTWjqa�PiH�d<|
d�JI`pjqP�N�D�jqH�`�� ¡W� DGH,DGFLT ¡��/���{� jqK�P�H/dld�P�H�`p��T�a�Ti`IPiT � N
CnCEcrX�CUH�cpb�NQ`LbrFLT�a�P�HtNQJpDGFLH�a�]
MLa�T�]GT�`�D1DGFLTWjqa1a�TWCnj�NQ^pCUTkd6JpCnD�jqP�NQ]�D1��aGNfdlTWvwH�a�R{NQ`Lb8TS}IMpC�N�jU`,v�F�c��Ga�T�MON�jqa.a�T���JLT�]�D�NQ`Lb
a�TWDGaGNf`I]Gd<jq]G]�jqH�`L]wNQa�T�N
Cnv�N�cp]wd�JtCED�jUP�Nf]�D�DGH�DGFLT.v"FLHQCqT.K�a�H/JLM y¢¡7B\P�H�`L]GT���JLT�`LP�T�HQ��DGFpjU]
NQa�PSFpjnDGT�P�DGJIaGN
C�bITiPWjU]�jUH/`sjq]"DGFON�D"DGFLT�H�V�T�a�FLT�Nfb,HQ�£a�TWDGaGNf`I]Gd<jq]G]�jqH�`L]
v�jnCEC�K�a�H�v\v�jnDGF,DGFLT
]�jU¤�T�HQ�£DGFLT<K�a�H/JLM y"zx`7]GT�PWD�jqH�`8¥lvwT�v
jECnC�bLTWDSN�jECZDGFpjU]1T�¦ T�PWD�NQ`Lb8]GFLHiv§FLH�v¨jnD�P�NQ`,^_T
N�CECUTWVtj�N�DGTibs^�c@MONQPSRQT�D
CqTWV�T�C�XZY*[�y

��FLT
a�TibIJLPWD�jqH�`ljq`lDGFIT�MONQPSRQTWD©CUTWV/TWC Tia�a�H�a>aGN
DGT
deN�ckjU`l��NQP�D*^�T�^�T�`LTWªOPWj�N�CL��H�a©M�HQjq`�D
DGH1M�HfjU`�D£TS}IPSFONQ`LK�Ti]�hQv�FLT�`6DGFLTwDGaGNQ`L]GM�H�axD£MLa�HQDGHpP�HfCpbLHpT�]�`IHfD>TS}LFtjq^pjnD«DGFLTw`LT�NQax|�M�Tiax��T�PWD
PSFmNfaGNQPWDGTiaxjU]�D�jUP�]iy¬��FpjU]ljq]lDGFIT@P�NQ]GT���H�alTW}mNQdlMpCqT�HQ��]�jUdlMpCUT{�.[w�­jqdlMpCUT�dlTi`�DSN�D�jqH�`L]ih
v�FtjqPgF�a�TWCEceH�`lD�jqdlTW|�H�JpDG]>DGH<PiH�M�Twv�jnDGF�P�T�axDSN
jU`e��H�a�dl]*Hf��T�a�a�H/a�]�yZ®'T
v�jnCEC�bpjU]GP�JL]G]>DGFpjU]
NQ]GM_T�PWDwjU`@]�TiPWD�jUH/`s¯my

Y�V�T�`@v"FLT�`8M_T�ax��T�PWD�a�TWDGaGNQ`L]Gd<jU]G]�jUH/`�MLa�HpP�T�bLJLa�T�]1Nfa�T�N�VfN
jnC�NQ^pCUTfhmDGFLT<PiH�a�a�T�PWD�jqH�`,Hf�
T�a�a�H/a�]"a�T�]GJpCnD�jU`�CUH�`LKlDGaGNf`I]Gd<jq]G]�jqH�`�bLTWC�N�cp]ihI]GM�TiPWj�N
CnCnc�v�FLT�`sDGFLT�NQMLMpCnjqP�N�D�jqH�`�a�T���JpjUa�T�]
DGFON�D�bON�DSN�^_Tea�TW|�H�a�bLT�a�T�b~^�TW��H/a�TeMLa�HpP�T�]G]�jU`LKLy � T�P�D�jUH�` � TS}LMtC�N�jq`I]�FLH�v°MONQPSRQT�D6CqTWV�T�C
X�Y*[¬a�T�]GJpCnDG]wjU`�^�T�D�DGT�awbIT�C�N�cp]�NQ`LbejU]wDGF�JL]
]GJpjnDSNf^tCqT"��H�a*bLTWC�N�c�]�Ti`I]�jED�jnV/T�NQMLMpCnjUP�N�D�jUH/`L]�y

� TW��H/a�T*TS}IM_H�]�jU`LK"DGFLT�NQbpVfNQ`�DSNfK�T�]�HQ�_MONQPSRQT�DZCqTWV�T�C�X�Y*[�hQvwT©v�jnCECpªOa�]�D©TS}mNfd<jU`LTwFLHiv
jnD�P�Nf`�^_T.jUdlMpCqT�dlT�`�DGTib8NQ`Lb�JI]GT�b�jU`�MLaGNQPWD�jqP�Tfy«®rT.v�jnCEC C�N
DGT�awa�TW|�TS}mNQdkjU`LT.DGFLT�jqdlMpCUTW|
dlT�`/DSN�D�jUH/`,MLa�H�^pCUTid±N
��DGT�a"TS}LM�H�]�jq`IKlDGFLTkdeN�jq`,NQbpVfNf`�DSNQK/T�]"Hf�«DGFLT6]GHfCUJpD�jUH/` h�]GFLH�v
jq`IK
FLH�v°DGFLTuCqTWV/TWC�HQ��a�T�bLJL`IbONf`IP�coP�NQ`r^_T�NQbONQMpDGT�b7DGH,DGFLT�`LTWD�vwH�a�R~P�H�`pªOK�JLaGN
D�jUH�`'NQ`Lb
]�DSN�DGJL]iy
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� jnD�CUTWV/TWCpTia�a�H�a�P�H�a�a�T�P�D�jUH�`�H�M_T�aGN�DGTi]�H/`6]GT��tJITi`IPiT�]�HQ�O^pjnDG]iy�z�D£P�H�duT�]�jU`6D�vwH"VfNQaxj�N�D�jqH�`L]ih
^pCUHpPSRoPiHpbITi]lNQ`Lb¹PiH�`�V/HQCqJtD�jqH�`ON�C�P�HpbLT�]iy�z�`·^tCqHpPgR~P�HpbLT�]ih*N,]�T�DlHQ��º jq`LMIJpDe^pjEDG]<jU]
P�H/dlMpCUTWDGT�b�^�c�» a�T�bLJI`LbONQ`LPWc�^pjEDG]�yw¼.JpD*HQ��DGFLT1½/¾Z¿OÀ­PiHpbITi]>v"FpjUPSF�P�NQ`�^_T.T�`LP�HpbLT�b
v�jnDGFkºoÁ�» ^pjnDG]ihQH�`pCnc�½/¾8NQa�T*N
CnCqHivwTib y�®ÂFLT�`�DGFLT*^tCqHpPgR�jU]�a�T�P�TWjEV�Tib hQDGFLT>a�T�bLJL`LbONQ`LPWc
jU]uJI]GT�b'DGH,ªm`Lb·H/JtDkDGFLT�N
CnCUH�vwT�b'P�HpbLT�v�FpjUPSF¹^�Ti]�DudeN�DGPSFLT�]<DGFLT�a�T�P�TWjEV�T�b�MmN
D�DGT�a�`:h
DGF�JL]la�T�duHiVtjU`LKoTia�a�H�a�]<jE�1N�DkCUT�Nf]�Dlº ^pjnDG]eH�JpDuHQ��ºÃÁ\» vwTia�Tsa�T�PiTWjnV/T�b·P�H/a�a�T�PWD�Cnc�y
zx`8PiH�`�V/HQCqJtD�jqH�`ON�C�P�HpbLT�]ih�T�NfPgF,DGaGNf`I]Gd<jED�DGT�b8]�jUK/`mN
C�jU]1Nl��JL`LPWD�jUH/`8HQ�«DGFLT�jU`LMLJtD�]�jqK�`ON�C
NQ`Lb7HQ�©DGFITuFtjq]�DGH�axc/y�[©H/`�V/HQCUJpD�jqH�`ON�C©P�HpbLT�].deN�c7^�TkdlH�a�Tua�H�^LJL]�D1DGFONf`�^pCqHpPgR,PiHpbITi]�h
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^�TiP�NQJL]GT.DGFLTWc�P�NQ`�JL]GT1DGFLT�a�TibIJL`LbONQ`LPWc�v"FpjqPgF�v�NQ]"]GMLa�T�Nfb�H�V�Tia
]GTWV/T�aGN�C�PiH�`L]GT�P�JpD�jnV/T
^pCUHpPSR�]iy£��FLTWc�NQa�T�N
CU]GH<d�JLPgF,duH�a�T1bpjn�ePiJtCED"DGH<jqdlMpCUT�duT�`�Dih N�DwCUT�NQ]�DwjU`�]GHf��D�v�NQa�T�y

z�`rDGFpjU]kMmNfM�T�a�h«vwT�v
jECnCw`LHQDuP�H�`L]�jUbLT�a�DGFLT�VfNfaxj�NQ`/DG]lHQ��MONQPSRQTWDkCUTWV/TWCwa�T�bLJL`LbONQ`LPWc
DGFON�D�P�Nf`�^_Te^LJtjECnD�v�jnDGF~P�H�`�V/HQCqJpD�jUH�`ON
C*P�HpbLT�]iy�XLH�a1MLaGNQP�D�jUP�N
C*a�T�NQ]GH/`I]ih vwTlv
jECnC*H/`tCEc
P�H/`I]�jqbITia>^pCUHpPSR<P�HpbLT�]«v�FLT�a�T"DGFLT
DGaGNf`L]�dkjU]G]�jUH�`uHQ��º;jU`LMLJtDwMONfPgRfTWDG]*jU]*P�H/dlMpCUT�duT�`�DGT�b
^�c�DGFON�D£HQ�_» a�TibIJL`LbONQ`LPWc�MONQPSRQT�DG]�yZz�� N
DZCqT�NQ]�D£º MmNfPgRfTWDG]£H�JpD«Hf�_º·Áe» Nfa�T*a�T�P�TWjEV�T�b
P�H/a�a�T�PWD�Cnc�htDGFLT�`�N�CnC�º jU`LMLJpD�MmNfPgRfTWDG]�P�NQ`e^_T1a�TWDGaxjUT�V�T�b:y«z�����TWvwT�a>DGFONf`�º±MONfPgRfTWDG]wH�JpD
HQ�Z» NQa�T"a�TiP�TWjnV/T�b:htvwT�P�NQ`L`LHQD*KtN�jq`�NQbpVfNQ`�DSNfK�T���a�H�d DGFLT.a�T�bLJL`LbONQ`LPWce^LJpD*vwT.P�Nf`�N�D
CUT�NQ]�D1a�TWDGaxjqTWV�TlDGFLT���aGNQPWD�jqH�`7HQ�£DGFITkjU`pjnD�j�N�C*º MmNfPgRfTWDG].v�FpjUPSF�d�NQbLT6DGFLTWjqa�v�N�c@DGHsDGFLT
a�T�P�T�jnV/T�a�y

��NQPSRfTWD.CUT�V�TWC©P�H�a�a�TiPWD�jUH/`,jU]1bpjn¦:T�a�T�`�D1��a�H/d±^pjnD.CqTWV/TWC>P�H/a�a�T�PWD�jqH�`:h_^_T�P�NfJI]GT�jnD�bLT�N
CU]
v�jnDGF·]�DGaGN�jqK�F�DeMONfPgRfTWDlCqH�]G]GT�]ih£`LHQDkv
jEDGF·JL`IMLa�T�bpjqPWDSNQ^pCUT@^pjnDeVfN�CqJLT�]iy'z�D�P�NQ`rDGFtJI]e^_T
jUduMtCqT�dlT�`/DGT�b�V/T�axc8]�jqdlMpCnc,v�jnDGF~N�P�H�d�^pjU`ON�D�jqH�`7HQ� ���������
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H�M_T�aGN�D�jqH�`L]iy�z�� vwT�`LHQDGT#"%$�& & ¾ DGFLT"jU`LMLJpD*MONQPSRQT�DG]wNQ`Lb�'($�&�& À DGFLT"a�T�bLJL`LbONQ`LPWceMONQPSRfTWDG]ihDGFLT�`svwT�P�Nf`sH/^pDSN�jU`)'+*1Nf]"N6��JL`LPWD�jqH�`�Hf�(",$�& & ¾.-'+*0/ �21 "43  576 *98:$<;>=�?7@
��FITua�T�]GH�JLa�P�T�].`LT�PiT�]G]gNfaxc���H/a.jUdlMpCUTidlT�`�D�jq`IK�DGFpjU]1��H�a�d4HQ�*a�T�bLJL`LbONQ`LPWc7Nfa�TldlT�dlH/axc
NQ`Lb·P�H/dlMLJpD�jU`LKoM_H�vwT�a�y��
FLT@]�Ti`IbLT�aeJL]GT�]e» NQbLbpjnD�jUH/`ON�C�^IJp¦:T�a�]lDGHoPiH�dlMLJpDGT�DGFLT
a�T�bLJL`LbmNf`LPWc/h"DGFIT8a�TiP�TWjnV/T�a�d6JL]�D�bpjU]GM�H/]�T{HQ�kº�Á­» ^LJp¦ T�a�]�DGH¹JL]GT,jnD�jU` P�NQ]GT,Hf�
T�a�a�H/a�]�yZ��FLTwP�H�]�D£HQ�OP�H�duMIJpD�jq`IK1T�NQPSFA'B*�jq]>NfMIMLa�Hi}tjqdeN�DGTWCEc�T���JpjnVfN
CUT�`�D£DGH1H�`LTwdlT�dlH/axc
dlH�V/T�M_T�awjU`LMLJtD�MONQPSRQT�Diy � T�`LbLT�a�].Nf`Ib�a�T�P�T�jnV/T�a�]
v�jnCEC�MIa�H/^ONQ^pCnc�T�Nf]�jECnc�bpjU]GM_H�]GT1HQ��DGFLT
a�T���Jpjqa�T�brdlTidlH�axc/hZ^LJpD�DGFITePiH�dlMLJpD�jU`LK,P�H/]�D6FONf]�Hf��DGT�`~^�T�T�`~bLT�T�dlTiboTS}LP�T�]G]�jnV/TfysB
a�T�bLJL`LbmNf`LPWcrHf�w��H�a�d¸º±Á = deN�cobLH/^I^pCqTuDGFLT�MLa�HpP�T�]G]�jU`LK,a�T��tJtjqa�T�dlT�`/DlHQ��DGFLT�^�T�]�D
��[�� jqdlMpCUT�duT�`�DSN�D�jqH�`L]iy�®rT�v
jECnC"DGFtJI]�H�`pCEc¹P�H/`I]�jqbITialDGFIT{a�T�bLJI`LbONQ`LPWjqT�]eHQ�1��H/a�dl]
º Á = hmº Á¹½eNQ`Lb@º ÁDCpy

XLH�a�]�jUdlMpCEjUPWjED�c']gNfRQT�h�vwTev�jnCnC�Nf]�]GJLdlTeDGFON�DkT�a�a�H�a�]�NQa�TejU`LbLT�M�Ti`IbONf`�Diy�®�jEDGFrDGFLT
º\Á = htº Á,½�NQ`Lb�º\ÁEC1a�T�bLJL`LbmNf`LPWjUT�]ih�DGFLT.M�T�a�PiTWjnV/T�beMONQPSRQT�D>CUH/]�]©aGN�DGT
jq]wN.��JI`LPWD�jqH�`
HQ��DGFLT.jU`pjED�j�N�C�CqH�]G]waGN�DGTGF�NQ`Lb�DGFLT�`�JLd�^�T�a�º7y>�
FLT1a�T�]GJpCnD�jq`IKeaGN
DGT�]HF9$ShIFKJ�NQ`LbEFKL�P�NQ`
^�T1PiH�dlMLJpDGT�b,Nf] - F�$M/NF 1 =O; 5 =O; F ? ¾ @FKJO/NF 1 =#; 5 =0; F ? ¾�¿ $ ; 5 º Á =�? F 5 =0; F ? ¾ @
FKLO/NFOP =0; 5 =H; F ? ¾�¿ J ; 5 º Á¹½ ? F 5 =H; F ? ¾�¿ $ ; 5 º Á¹½ ? 5 º Á =�?

½ F J 5 =0; F ? ¾ ?7Q
zx`�T�NfPgF�P�NQ]GTfh�DGFITwNfdlH�JL`�D�Hf�ONQbLbpjnD�jUH/`ON�CpH�V/T�a�FLT�NQb�jU]�»>R 5 º'Á<» ? yZ��FIT*�tJITi]�D�jqH�`�DGFON�D
vwT<]GTWD�JLM,DGHs]GHQCEV�T�jU]�v"FLTWDGFLT�a"DGFLTkK�N�jq`,HQ��Nea�T�bLJIPiT�b8T�a�a�H�a�aGN�DGT6jq]"vwH�axDGF,DGFLTkMmN
jU`
HQ��DGFpjU]�NQbLbpjnD�jqH�`ON�C�H�V/T�a�FLT�NQb:h�Nf]©vwT�CnC�NQ]wDGFLT�P�H�]�D�HQ��jUduMtCqT�dlT�`/D�jU`LKeDGFIT�a�T�bLJL`LbONQ`LPWc/y
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Error: 1% per receiver

no redondancy
7+1
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X�jUK�JLa�T ¡ - � ������� ��� ��� �����B		� �
	�	�� �
�:	��
��	����9���I��� � �
� �K� � � ���:������� � � ��������� � ��	 ���� � ����� �������M�
�
����� �������M� �9�K� �G����� ����� ���������
 !#"%$ 3�57+ ´�3�(�Al& & '8´�2£?
0
3)(:2;A<(�)�'+*,(

��aGNQ`L]Gd<jU]G]�jUH/`�TW�eP�jUT�`LPWc@jU]1HQ��DGTi`,bLTWªO`ITib7NQ]"DGFLT8�GK�HpHpbLMLJpDG¡eaGN�D�jUHmhOj�y Tfy.DGFLT<`�JLd�^�T�a
MONQPSRQT�DG]�DGFON�D�v�jnCECp^�T*a�T�PiTWjnV/T�bkNQ`Lb6MLa�HpP�Ti]�]GT�b�bpjnVtjUbLT�b�^�c�DGFIT>DGHfDSN�Cp`tJId�^�TiaZHf�LMmNfPgRfTWDG]
DGFON�D>v�jnCEC�^_T
DGaGNf`I]Gd<jED�DGT�b:y«B.P�P�H/a�btjq`LK�DGH�DGFpjU]*aGN
D�jUHLh���H�a£M�HfjU`�D>DGH�M�HfjU`�D©DGaGNQ`L]Gd<jU]G]�jUH/` h
MONQPSRQT�D"CUT�V�TWC�a�T�bLJL`LbONQ`LPWc�jU]1N
Cnv�N�cp]
CqT�]G]
T��ePWjUTi`�D.DGFONQ`@]�T�CUT�PWD�jEV�T�a�T�M_T�N�D�MLa�HpP�T�bLJLa�T�]iy
zx`7H/`ITkP�NQ]GTfh�vwT6v�jnCEC>MON�c8Nf`,jU`L]GJIaGNf`LP�TeNQ`Lb7N
Cnv�N�cp].]GT�`Lb7]GH�dlT�a�T�bLJL`IbONf`IP�c,jU`8DGFLT
FLH�M_T6DGFON�D.DGFpjq]1a�T�bLJI`LbONQ`LPWc{deN�c8P�H/a�a�T�PWD�NlDGaGNQ`L]Gd<jq]�]�jqH�`8T�a�a�H/a�y�zx`,DGFLTlHfDGFITia.P�NQ]GTfh
vwT�H�`pCnc']GT�`LboDGFLTsa�TibIJL`LbONQ`LPWc¬N���DGT�auNQ`rTia�a�H�a<FONf]<HpP�P�JLa�T�b:h«DGF�JL]lTW¦:T�PWD�jnV/TWCEc¹d<jq`t|
jUdkjU¤Wjq`IK8DGFLT�HiV/T�a�FLT�Nfb y¹��FIT�]�jnDGJON�D�jqH�`'PgFONQ`LK/T�]<FLH�vwTWV/T�a<jn��vwTsPiH�`L]�jUbLT�a<d�JpCnD�jqP�NQ]�D
DGaGNQ`L]Gd<jq]�]�jqH�`:y

��H8bLT�dlH/`I]�DGaGN
DGT�DGFpjU]uTW¦ T�P�Dih£CUT�DG]lP�H�`L]�jUbLT�auN,V�T�axc�]�jUdlMpCUT�dlHpbLTWC�y'B ]GH�JLa�P�T.-
DGaGNQ`L]Gd<jED,Nr]�DGa�T�Nfd HQ��MONQPSRQT�DG]�h"��H�a�TS}ONQdlMpCUT7N'bmN
DSNoªLCUTfh"DGH�v�NQa�bL]@NrK�a�H/JIM�HQ�0/
a�T�P�T�jnV/T�a�]ihQJI]�jq`IK�N
d�JpCnD�jUP�NQ]�D�jU`LK"]GT�axVtjUP�Tfy�®'TZv�jnCECLNQ]G]GJLdlTZDGFON
D«N
CnC/DGaGNQ`L]Gd<jU]G]�jUH/`1T�a�a�H�a�]
HpP�P�JLa>jq`�DGFLT.C�Nf]�D*CUT�KlHf��DGaGNQ`L]Gd<jU]G]�jUH/`:h/DGFON�DwDGFLT1T�a�a�H�a�]wTS}LM�T�axjqT�`LP�T�b�^�c�DGFIT1a�TiP�TWjnV/T�a�]
NQa�T�jU`LbLT�M�Ti`IbLT�`/D<Nf`Lb,DGFmN
D�T�NQPSF8a�T�P�T�jnV/T�a1FONQ]�N�MIa�H/^ONQ^pjnCEjnD�c F�Hf�*`LHQD1a�TiP�TWjnVtjU`LK,Nf`�c
KQjEV�Ti`�MONfPgRfTWDiyZ��Ftjq]�F�cpM�HfDGFLT�]�jU] jU]�`LHQD�T�`�D�jUa�T�Cnc�a�T�N
CnjU]�D�jqP>^�T�P�NQJL]GTZT�a�a�H/a�]�v
jECnCpN
CU]GHwHpP�P�JLa
jU`8DGFLTlP�H/dldlH/`�MON
DGFI]1^_TWD�vwTiT�`1-�NQ`Lb7]GJI^L]GTWDG]1Hf�wa�T�P�TWjEV�T�a�]�Nf`Ib7^_T�P�NQJL]GT<a�TiP�TWjnV/T�a�]
v�jnCnC�TW}IM�T�axjqT�`LP�T1bpjn¦:T�a�T�`�D�`IT�D�vwH�a�R/jU`LKe]�jnDGJON�D�jqH�`L]iy�®'T�NQbLH/MtDwjED"^_T�P�NQJL]GT"jED"a�T�]GJpCnDG]�jU`
V/T�axc�]�jUdlMpCUT�P�H�duMIJpDSN
D�jUH�`L]ihINf`Lb�N�CU]GH�^�T�P�NQJL]GT�DGFLT.]�jUduMtCEjUP�N
D�jUH/`ebIHpTi]*`IHfDwa�T�`LbLT�a*H�JLa
a�T�]GJpCnDG]wjU`�VfN
Cnjqb y32,JpCnD�jUP�NQ]�DwMONQPSRQTWDG]�deN�c�^�T�N
¦ T�P�DGT�bs^/c�T�a�a�H�a�]�N�D�bpjn¦:T�a�T�`�D�]�DSNQK�Ti]�Hf�
DGaGNQ`L]Gd<jq]�]�jqH�`:h�^LJpD6jED6jq]�V/T�axc'PWCUT�NQa.DGFON�D�DGFLTedlH�a�Tea�T�PiTWjnV/T�a�]6vwT�NfbLb�DGH�DGFLTeK/a�H�JLM:h
DGFLT1C�NQa�K/T�]�DwDGFIT�MLa�H�^ONf^tjECnjED�c�DGFON�D�]�H/dlT1HQ��DGFLT�d v�jnCnC�CqHpH�]GT1Nf`�c�KQjnV/T�`@MmNfPgRfTWDiy
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Error: 0.1% per receiver

no redondancy
7+1
6+2
5+3

X�jUK�JLa�T # - � ������� ��� ��� �����B		� �
	�	�� �
�:	��
��	����9���I��� � �
� �K� � � ���:������� � � ��������� � ��	 ���� � ����� �������M�
�
����� �������M� �9�K� �G����� ����� ����� ��� � �
��FLT�ªOK/JIa�T ¡ ]GFLHiv�]ZDGFLT�N�V�T�aGNfK�T�`�JLd6^_T�a>Hf�mD�jqdlT"N1MONQPSRfTWD>FONQ]£DGH1^�TwDGaGNQ`L]Gd<jnD�DGT�b

jU` H/a�bITia<DGHo^_T�a�T�PiTWjnV/T�b ^�c N7K�a�H/JIM·Hf�1]�jU¤�T���h©Nf]�N@��JL`LPWD�jqH�` HQ��DGFIT{]�jq¤�T�Hf�.DGFLT
K�a�H/JLM yZz�D�DSNfRQTi]�jq`�DGHlNfP�P�H�JL`�Dw^_HQDGF�DGFLT.jU`pjnD�j�N�C�DGaGNf`L]�dkjU]G]�jUH�`�bLJLT"DGH<DGFLT.a�T�bLJL`LbONQ`LPWc
]GPgFLT�duT�NQ`LbsDGFLT�HQDGFLT�a�a�TWDGaGNQ`L]Gd<jq]�]�jqH�`L]wP�NQJL]GT�b�^�c�DGFIT�]GTWCqT�PWD�jnV/T�a�T�M�T�N�D�MLa�HpP�T�bLJLa�T�]iy
B.]�TS}IMpC�N�jU`LT�b jU` � ¡S� vwT7NQ]G]GJLdlT�DGFON�D@N
CnC1a�TWDGaGNf`L]�dkjU]G]�jUH�`L]�NQa�T{]�Ti`�D�DGHrDGFLT,v"FLHQCqT
K�a�H/JLM yoz�`¹DGFIT�ªOK�JLa�T ¡ vwT@NQ]G]GJLdlTeDGFmN
DlDGFLTsMONfPgRfTWDlCqH�]G]<aGN
DGT�jq] F,/ =�� h*N{aGN
DGT
v�FtjqPgF8jq]�`LHfD�JI`LP�H/dldlH/`{jq`8DGFITkjU`�DGT�a�`LTWD�DGHpbON�c/yl�
FLT<ªOK�JLa�TkP�H�`�DSN
jU`L]1��H�JLa1P�JLaxV/T�]ih
P�H/a�a�T�]GM�H�`LbpjU`LK�DGH,DGFLT�aGN�v P�Nf]�T�h�v
jEDGFIH/JpDla�T�bLJL`LbmNf`LPWc/h>NQ`LboDGH@DGFIa�TiT�VfNfaxj�N�D�jqH�`L]<Hf�
a�T�bLJL`LbmNf`LPWc/h�`mNfdlTWCEc��
	 ¡ h���	 # Nf`Ib � 	1¥py��
FLT�]GT*DGFLa�T�T
CqTWV�T�CU]>Nfa�T
PSFLH�]GT�`uNQa�^pjnDGaGNfaxjnCnc�h
DGFLT"aGN
D�jUH�`ON
CUT�^�TWjq`IK1DGFON�D£DGFLTWceH�`pCEc<a�T��tJtjqa�T
DGFLT"^LJp¦ TiaxjU`LK6Hf��
1MONQPSRQT�DG]�hpNQ`LbeNfa�T
DGF�JL]
a�T�Nf]�H/`ONQ^pCnc{T�NQ]�c�DGH�jUdlMpCqT�dlT�`�DiyEyk® FLT�`7a�T�bLJI`LbONQ`LPWc{jU]�JL]�Tib h(F�jq]1a�T�MpC�NfP�T�b7^�c8DGFLT
CUH�vwT�awVfN�CqJLTGF9$�hBFKJ"H/a0FKLihIj�y¢Tfy������ =�� 8�� h�½ =�� 8�� H/a0C���� =�� 8�� jU`L]�DGT�NQb@HQ� =�� 8
J y XLH�a*CqHiv
a�T�PWjqMpjUT�`�D�`�JLd�^�T�a�]ih�DGFLTeK�N
jU`7HQ�wa�TibIJL`LbONQ`LPWc8jq]�`LHfD1vwH�axDGF7DGFITljq`LP�a�T�NQ]GT�b7H�V/T�a�FLT�NQb
HQ��TWV�Ti`�N��<Á = ]�PSFLT�dlTfy � JpDeDGFLT,`�JLd6^_T�a�HQ�.DGaGNf`L]�dkjU]G]�jUH�`L]ljq`IPia�T�NQ]GT�]<v�jnDGF DGFLT
`�JLd�^�T�aeHf�1a�T�PWjqMtjqT�`�DG]iy�B.]e]GHpH�`¬NQ]<DGFpjU]�`�JLd�^�T�aea�T�NQPSFITi] ¡ 
ph>DGFLT � � �K�! ����" ���I�$#
P�JLaxV/T�MONf]�]GT�]�Nf^�H�V�T.DGFLT%��Á = CEjUd<jEDihIv"FpjUPSFsv�jnCEC jnDG]GTWCE��^�T�MONQ]G]GT�b�^�c�DGFIT&��Ár½<PiJIaxV/T
v�FITi`<DGFLT
`�JLd�^�T�a©HQ� a�TiPWjUMpjUTi`�D«jq]«C�Nfa�K�T�a�DGFmNf`e¥�'
'py���FLT
MLF�cI]�jqP�N�COTS}LMtC�NQ`ON�D�jqH�`�jU]«V/T�axc
]�jUdlMpCqTfy{B;MONQPSRQT�D6v�jnCECw^�T�a�TWDGaGNQ`L]Gd<jED�DGT�b¹H�`LP�TejE�
jED6CqH�]�D<^/crN
D6CqT�NQ]�DkH�`LTea�T�P�T�jnV/T�a�y
��FIT�MLa�H�^ONf^tjECnjED�c�HQ��DGFpjU]�TWV�Ti`�D
jq] - =O; 5 =#; F ?)(
��FITia�T�deN�c~vwTWCnC�^�T�d6JpCED�jUMpCUT@a�TWDGaGNQ`L]Gd<jU]G]�jUH/`L]<��H�auN{KfjnV/T�`¹MONQPSRfTWDih©��H�akTS}mNfdlMpCUT�jn�
N7]�Jp�eP�jUT�`�D�`tJId�^�Tia�Hf�1a�T�PWjqMpjUT�`�DG]�d<jq]G]�Tib�DGFLT�jq`pjnD�j�N
C
DGaGNf`L]�dkjU]G]�jUH�` - DGFIT{P�H�dlduH�`
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Error: 10% per receiver

no redondancy
7+1
6+2
5+3

X�jUK�JLa�Te¥ - � ������� ��� ��� �����B		� �
	�	�� �
�:	��
��	����9���I��� � �
� �K� � � ���:������� � � ��������� � ��	 ���� � ����� �������M�
�
����� �������M� �9�K� �G����� ����� ������� � �
NQ]G]GJLdlMpD�jUH/`{jq]�DGFON
D<N�]�jU`LKQCqTla�TWDGaGNQ`L]Gd<jq]�]�jqH�`~N�CEv�N�cI]�]GJp�eP�Tljq]�DGHpH@]�jUdlMpCnjq]�D�jUPfy���FLT
MLa�H�^ONQ^pjECnjnD�c�HQ��DGFtjq]
T�V�T�`/D"jU`LP�a�T�NQ]GT�]wv
jEDGFsDGFLT�]�jq¤�T1HQ��DGFLT�K�a�H/JIM:y«zx`���NQPWDihIDGFLT�MLa�H�^ON�|
^pjnCEjnD�c@DGFON�D�H�`LT�KQjnV/T�`,a�TiP�TWjnV/T�a�a�T���JpjUa�T�]�TS}mNQP�D�Cnc," DGaGNf`I]Gd<jq]G]�jqH�`L]�HQ�©NlKQjnV/T�`,MONfPgRfTWD
jU] - 5 =O; F ? � F��
B"CEDGT�a�`ON�D�jnV/TWCEc/hZvwTeP�NQ`7v"axjEDGTlDGFON�D�DGFITeMLa�H/^mNf^pjnCnjED�c~HQ��FON�V�jU`LK���T�vwT�a1DGFmNf` " DGaGNf`L]�|
d<jq]�]�jqH�`L]�jq] - =O; F��
zx`@DGFIT�P�Nf]GT1HQ��d6JpCED�jUMpCUT�a�T�PWjqMtjqT�`�DG]ih N<MONQPSRQT�D"v�jnCnC�FON�V/T�DGHe^_T�a�TWDGaGNQ`L]Gd<jnD�DGTib8NQ]wCUH/`IK
NQ].jED.jU]1`LHfD�a�T�P�TWjEV�T�b7P�H/a�a�T�PWD�CEc8^�c7N
CnC£a�T�PWjUMpjqT�`�DG]iy6�
FLTlMLa�H/^mNf^pjnCnjED�c8Hf�*FON�V�jU`LK���TWvwT�a
DGFONQ`," DGaGNf`L]�dkjU]G]�jUH�`L]ih/��H/a�NlK�a�H�JLM�HQ��]�jU¤�T /�hIjq] -5 =O; F � ?)(
®'T>JL]�Tib�DGFpjU]���H�a�d�JpC�N
DGH�P�H�dlMLJpDGT>DGFLTwP�JLaxV�T�]�HQ�LªOK�JLa�T ¡ h�NQ]�vwTWCnCmNQ]�DGFLH�]GT*HQ�pªOK�JLa�T # h
��H�a�N*CUH/]G]�aGN�DGT>Hf� =�� 8
L hQNf`Ib1DGFLH�]GT>Hf��ªOK�JLa�T*¥Ihi��H�a�NwCUH�]G]�aGN
DGT>HQ� =�� 8:$ yZ�
FLT>PiH�dlMONQaxjq]GH�`
HQ�©DGFITi]�TkDGFIa�TiT<ªOK�JLa�T�]1]GFLHiv�].DGFON�D1DGFLT�a�T<jq]�`IHfD1H�`LTl^_T�]�D.CUT�V�TWC©HQ�*a�TibIJL`LbONQ`LPWc/y<®'T
FON�V�TlDGH,^ON
C�NQ`LP�TkDGFITeKtN�jq`�Hf�wa�T�bLJLP�T�b~T�a�a�H�a�]kNQ`Lb7DGFITeMON
jU`7HQ�wjU`LP�a�T�NQ]GT�b7H�V�T�a�FLT�Nfb:h
NQ`Lb7DGFLTlDGaGNQbLTW|�HQ¦rjq]<N���JI`LPWD�jqH�`~HQ�*DGFLTlCUH/]G]�aGN
DGT�NQ`Lb7DGFITe]�jq¤�TeHQ�*DGFLT�K�a�H/JIM:y���FpjU]
jU]���JLaxDGFLT�a6bLT�duH�`L]�DGaGN�DGT�b~^�c7DGFLT�PiJIaxV/T�]kHQ�*ªOK�JLa�T�¯sv�FpjUPSFr]GFLHiv�]1DGFLT�T��ePWjUTi`IP�coHf�
DGaGNQ`L]Gd<jq]�]�jqH�`�NQ]�N���JL`LPWD�jqH�`�HQ��DGFLT1T�a�a�H�awaGN
DGTfhI��H�awN�K�a�H�JLM�HQ� ¡ '�'�a�T�P�TWjEV�T�a�]iy«®rT�P�NQ`
bpjU]�D�jU`LK/Jtjq]GF���H�JLa"]GJLP�P�Ti]�]�jEV�T�aGNQ`LK�Ti]�hIv�FLT�a�T<T�NQPSF,HQ�£DGFIT�M�H/]G]�jq^pCUT�]GHQCUJpD�jqH�`L].PSFIH/]GT�^_T
PSFIH/]GT�`:y�®'T"d�N�csN�CU]GH�H�^L]GT�axV/T"DGFLT.CnjUdkjnDG]wHQ��MONfPgRfTWDwCUTWV/TWC:a�T�bLJI`LbONQ`LPWc�y�z���DGFIT1MONfPgRfTWD
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X�jUK/JIa�T�¯ - ��� � � ��� �$#���	 �H�9��� ��� � ��� �K�G�
�
� � ���K���G��� �7���:����� �)���K����� �K� � ��� �K���9� �
��� ��	
CUH/]G]<aGN�DGT�^_T�P�H�duT�]6V/T�axcrC�NQa�K/Tfh£]SN�c~FpjUK�FLT�a�DGFONQ` ¡ '��eh«TWV/T�`·N8a�T�bLJL`LbmNf`LPWcrHf�"aGN
DGT
º°ÁDC�P�NQ`L`LHQD�a�T�]GJpCnD�jU`�]SN�D�jq]���NfPWDGH�axc�M�T�ax��H/a�deNQ`LP�T�]iy«��Ftjq]�jq]"N
CU]GH6VtjU]�jU^pCUT1jq`�ªOK�JLa�T�¥Iy

[*FLH�]�jU`LK�DGFLT1^�T�]�D*CUT�V�TWC�HQ��a�T�bLJL`LbONQ`LPWc�bLT�M�Ti`IbL]�FLHivwT�V�T�awH/`uDGFLT.]GT�`LbLT�a��¢]�H/^���T�PW|
D�jnV/T�]ih«NQ]�a�T�bLJLPWjq`IK@DGFITeMONfPgRfTWD�CUH/]�]�aGN
DGTlFONQ]1D�vwH,T�¦ T�PWDG]�^�Ti]�jqbLT�]�N�CECUH�v
jq`LK,Ns^_TWD�DGT�a
K�HpHpbLMLJpDw��H�a*ªLCUT�d6JpCED�jUP�Nf]�D�jq`LKLy«z�D�N�CU]GHla�TibIJLP�Ti]
bLTWC�N�c�h�NQ`Lbsd�N�c�^_T�JL]GT�b�DGHe]�jUdlMpCnjE��c
DGFLT�a�TWDGaGNQ`L]Gd<jU]G]�jUH/`sMLa�HpP�TibIJLa�T�]iy

	 !#"%$ 3�57+ (�?�& *7´�&�2Z(*3�5 ( *¹)<(>2 *8(*)<2£)�0�)l´ (

zx`·DGFLT,MLa�TWV�jqH�JL]e]GT�PWD�jqH�`:h©vwT,Nf]G]�JLdlTibrDGFON�DeDGFLTsDGaGNf`I]GM_H�axD�MLa�HQDGHpP�HfCwjUdlMpCUTidlT�`�DGT�b
��JpCnCEcr]GTWCqT�PWD�jnV/T�a�TWDGaGNQ`L]Gd<jq]�]�jqH�`L]iy{zx`¹MLaGNfPWD�jUP�T�h�jqdlMpCUT�dlTi`�DSN�D�jqH�`L]<Hf��DGT�`o��N
CnCw]GFLH�axDlHf�
DGFpjU]1jUbLT�N
C�ylzx`~PWC�Nf]�]�jqP6jUduMtCqT�dlT�`/DSN�D�jUH/`L]�Hf�w�.[w��h�H�`LP�TlNf`7T�a�a�H�a�FONQ]1^_T�T�`~bIT�DGT�PWDGT�b
^�c�N�D�jUdlTia�h©N,a�TWDGaGNf`L]�dkjU]G]�jUH�`~jU]�DGaxjUK�K/T�a�T�b:y���FLT�PiH�`L`LT�PWD�jUH/`ov�jnCECwa�T�deN�jq`rjU`ONfPWD�jnV/T
NQ].CqH�`LK,Nf].DGFpjU]�a�TWDGaGNQ`L]Gd<jU]G]�jUH/`7FmNf]1`LHQD�^�TiT�`rNfPgRt`IH�v�CUT�bLK/T�b:y�
.JLaxjU`LK�DGFtjq]1v�N�jnD�jq`LK
��H�a�a�TWDGaGNf`I]Gd<jq]G]�jqH�`:htvwT�P�H/JtCqb�FON�V�T1DGaGNf`I]Gd<jED�DGT�b8N<��JpCnC�v�jU`LbLH�v¨HQ�
� MmNfPgRfTWDG]iy©��FpjU]
v�N�jED�jU`LK.D�jUduT©v�jnCECOHpP�P�JLa�N���DGT�a�TWV/T�axc<Tia�a�H�a�h�DGF�JL]>N�D�DGFLTwT�`LblHQ�OTWV/T�axcka�JI`uHQ�O]GJIPiP�T�]G]���JtC
DGaGNQ`L]Gd<jq]�]�jqH�`L]iy©B.]�DGFIT�CUTi`IKfDGF,HQ�£]GJLPgF@a�JI`L]"jq] = R F�hIvwT�d�N�c@bLTWªO`LT�DGFLT�TW�ePWjqT�`LPWc�Hf�
DGFLTeMLa�HpP�T�bLJLa�T�NQ].DGFLTeaGN�D�jqH,HQ�*DGFLTlCUTi`IKfDGF7HQ�*DGFLTea�JL`oH�V/T�a1DGFITe`tJId�^�Tia6Hf�wMmNfPgRfTWDG]
DGFON�D1PiH�JpCUb8FON�V�Tk^�T�Ti`,DGaGNQ`L]Gd<jnD�DGT�b,jq`,DGFLTeNQ^L]GT�`LP�T�HQ�>Tia�a�H�a�h_j�y TfyEhODGFLT�CUT�`LKQDGF8Hf�>DGFLT
a�JL`�MpCUJL]�DGFIT�]�jU¤iT1HQ��DGFLT�DGaGNf`L]�dkjU]G]�jUH�`�v�jU`LbLHiv -= R�F

� Á = R F / =F�� Á =
��Ftjq]
��H/a�d6JpC�NlbLHpT�]wjU`LbLT�T�b@`LHQD�DSNQRfT�jq`�DGH�NQPiP�H�JL`�D�DGFLT�bLTWDSN
jnCq]"HQ�£P�H/`IK/T�]�D�jUH/`�PiH�`�DGa�HfC
N�CqK�H/axjnDGFLdl]iy�z�D�jU]"jq`,]GH�dlT�]GT�`L]GT6Nf`,JLMLM�T�a�^�H�JL`LbsDGHeDGFLT�TW�ePWjqT�`LPWc�Hf�>PWC�NQ]G]�jUP1��[��Zy
®'T6JL]GT�b,jnD1DGH�P�H/dlMLJtDGT�DGFLT<P�JLaxV/T�]�HQ�«ªOK/JIa�T � h�v"FLT�a�TkvwTlNQ]G]GJLdlT�b8Nlv�jU`LbLH�v ]�jq¤�T
HQ� # '�'1MONQPSRfTWDG]iy���FLT�]GT"P�JLaxV/T�]w]GFIH�v�PWCqT�NQaxCEc<DGFLT.JL]GTW��JpCU`LT�]G]>HQ��a�T�bLJI`LbONQ`LPWcuv"FLT�`eDGFLT
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X�jUK�JLa�T � - � � � � ��� �$#�� � ��� ��	�	9� � ����� � 	��H�9���I��� � �
� �K�G�
�
�G� �9�K� �G����� ��� ��� ����� ���" ����	��	� � �K��
 ��� ����������� 	
T�a�a�H/a�aGN
DGTljU]�C�Nfa�K�T�a1DGFON�D =�� 8 L ys��FLTlDGFLa�T�]GFIHfCUb~bLHpT�]1jU`LbLT�T�b7VfNQaxc7v
jEDGFoDGFLTe]�jU¤�TeHf�
DGFLT<v�jU`LbLHiv6yuB�`oNfMLMIa�Hi}tjqdeN�D�jqH�`7HQ�©DGFtjq]1DGFIa�Ti]�FLHfCUb7P�NQ`7^_TlH�^pDSN�jq`LT�b7^�c7H�^L]GT�axV�jq`IK
DGFON�D�º°Á¹» a�T�bLJL`LbONQ`LPWc�jU]w`LTWV/T�a ��JL]�D�jnªOT�bpjE�ZDGFLT1K�HpHpbLMLJpDwHQ��]�DGaGN�jqK�F�DwDGaGNQ`L]Gd<jq]�]�jqH�`
jU]�^�T�D�DGT�a
DGFONQ`�DGFLT�^�T�]�D�DGFmN
D"P�NQ`�^�T�NQPSFpjUTWV/T�b�v
jEDGF�a�T�bLJL`LbmNf`LPWc/hIDGFON�D�jU]wjn� -=F � Á =
� º

º°Á·»
��Ftjq]�jq`LT���JON�CEjnD�c@P�Nf`s^_T�]�jqdlMpCnjnªOT�b�DGH -F � �

»
º

� c�H/^L]�TiaxV�jU`LKlªOK�JLa�T � vwT6]GT�T1DGFON�D�DGFIT�P�H/`�V�Tia�]�T�jU]�N�Cq]�HlDGa�JLTfy ��Á = a�TibIJL`LbONQ`LPWc�jU]
N�Cqa�T�NQbpc{N�CqdlH�]�D
��JI]�D�jEªmTib,v"FLT�`�DGFLTkTW�ePWjqT�`LPWc�Hf�>]�DGaGN�jqK�F�D�DGaGNQ`L]Gd<jU]G]�jUH/`L]
��N�CECU]�JI`LbLT�a
��� ��� � h ��Á�½sa�T�bLJL`LbmNf`LPWc8jU]�N�CqdlH�]�D1jqdldlT�bpj�N
DGTWCnc ��JL]�D�jnªOT�b7v�FITi`{DGFLTeTW��PWjUT�`LPWc7Hf�
�>Á = ��N�CnCq]>JL`LbITia ��� � h��*Á C1a�T�bLJI`LbONQ`LPWcujU]wN�CqdlH�]�D>jqdldlT�bpj�N�DGTWCEc ��JL]�D�jEªOT�bev"FLT�`eDGFLT
TW�eP�jUT�`LPWc�HQ� ��Á·½6��N�CECU]�JI`LbLT�a ��½���� � y�®'T.v�jnCnC�JI]GT1DGFpjU]�H�^L]GT�axVfN�D�jqH�`�jU`�]GT�P�D�jUH�` �py

z�`LbITiT�b:h_vwT<Rt`IH�v FLH�v¨DGH�jqdlMpCUT�dlTi`�D�^�TWD�DGTia1MIa�HpPiT�bLJIa�Ti]"DGFONQ`8PWC�NQ]G]�jUP��.[w��h JI]�|
jU`LKl��H/a
TS}ONQdlMpCUT1��Nf]�D�a�TWDGaGNf`I]Gd<jq]G]�jqH�`�jU`�P�NQ]GT1HQ�£bLJIMpCEjUP�N
DGT<NfPgR�`LH�v�CUT�bLK�TidlT�`�Diy328N�D�D
28N�DGFpjq]�h���Nfdl]GFtjqb 28NfFLbmN�V�j�h � N�CECnc�X�CUH�cpb,Nf`Lb�B�CnCncI`��
H/deNQ`LH�v a�T�P�T�`�D�CEc�MLa�H�M�H/]GT�b�N
]GTWCUTiPWD�jnV/T<NfPgRt`IH�v�CUT�bLK/T�dlT�`�D�TS}tDGT�`L]�jUH/`�DGH��.[w��DGFON
D.vwH�JpCUb@jU`,DGFLT�H�axc{a�T�]GJpCnDG]"jq`8NQ`
N�CqdlH�]�D1M_T�ax��T�PWD�JtD�jECnjq¤�N�D�jqH�`7HQ�>DGFLT�DGaGNQ`L]Gd<jU]G]�jUH/`8a�T�]GH�JLa�P�T�]l� # � y���HivwT�V�T�a�h DGFLTWjUa1MLa�HQ|
M�H/]SN�C�T�]�DSNQ^pCnjq]GFITi]�N�^ON�C�NQ`LP�Tk^�TWD�vwT�T�`8DGaGNQ`L]Gd<jU]G]�jUH/`,TW�eP�jUT�`LPWc7Nf`Lb{jqdlMpCUT�duT�`�DSN�D�jqH�`
a�T���Jpjqa�T�dlT�`�DG]iy6B.]1]GTWCqT�PWD�jEV�TuNQPSR�`LHiv�CUTibIK/T�dlT�`/D1P�NQ`8H/`pCnc,^_TlNfbtVtjU]GH�axc/h 28N�DGFpjq].TWD�N
C
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FON�V�T�DGH6a�TWCEclH/`<D�jUdlTia�]>DGH6]GHQCEV�T�T�a�a�H/a�]>v"FpjUPSFlvwH�JpCqbe`IHfD*^�T�P�JLa�T�be^�csN�ªOa�]�D*a�TWDGaGNf`L]�|
d<jq]�]�jqH�`:y«�
FpjU]wv�jnCnC�HpP�P�JLa*v"FLT�`�^�HfDGF�DGFLT.jU`pjED�j�N�C�MmNfPgRfTWD�NQ`Lb�DGFIT1a�T�DGaGNQ`L]Gd<jU]G]�jUH/`sNfa�T
CUH/]�DihLv�jnDGF7NlMLa�H/^mNf^pjnCnjED�c{HQ� F J y"�
FLT�v�N�jED�jU`LKeD�jUdlTkHQ� � MONQPSRQTWDG]�v
jECnC�DGF�JL]1HpP�P�JLa�N�D
DGFLT1T�`LbsHf��T�NQPSF�a�JL`sHf��]�JLP�PiT�]G]���JpCODGaGNQ`L]Gd<jU]G]�jUH/`L]�H/a*a�TWDGaGNQ`L]Gd<jq]�]�jqH�`L]iyZ�
FLT.CUTi`IKfDGFsHf�
DGFpjU]�a�JI`L]�v
jECnC�^_T = R�F J hmNQ`@JLMIM_T�a�^�H�JL`Lb�HQ��DGFLT�T��ePWjUTi`IP�c�v�jnCEC�^�T -= R F

� Á = R�F J / =F J � Á =
®'T>deN�c1DGF�JL]���H/a�T�]GT�TZDGFON
DZMONfPgRfTWD�CUTWV/TWCpa�TibIJL`LbONQ`LPWc1v�jnCECp^�T>JL]GTW��JpC�jq`�DGFLT>P�Nf]GT>HQ�pV/T�axc
C�Nfa�K�T*v�jU`LbLHiv�]ih/T�V�T�`kjn��vwTwjUduMtCqT�dlT�`/D*]GTWCUT�P�D�jnV/T.NQPSR�`LH�v
CqT�bLK�T�duT�`�DG]ihQv"FLT�`<DGFLT�MLa�Hpbt|
JLPWD � F J jq]�C�NQa�K�Tia>DGFmNf`�» R�º7y�z�`���NfPWDihtvwT.FON�V/T�N�CU]GH�DGH<DSNQRfT"jq`�DGHeNQPiP�H�JL`�D*DGFLT1`LT�T�b
DGHeN
CnCUHpP�N�DGT.C�Nfa�K�T1a�T�]GT��tJITi`IP�jU`LKl^LJp¦ T�a�]�v"FLT�`�v�N�jnD�jq`LK<��H�aw]GTWCUTiPWD�jnV/T�a�TWDGaGNQ`L]Gd<jU]G]�jUH/`L]�y
��Ftjq]�v�jnCEC�^�T�bpjU]GP�JL]G]GT�b�jq`�DGFLT�`LTS}tD�]�TiPWD�jUH/` y

� !#"%$ 3�57+ (*&�(�&���'8&.570
?�58A +,&�´�3��+(

��FITwbLTWCEjnV/T�axclbLTWC�N�c�Hf� N.MONQPSRfTWD>FONQ]�DGFLa�T�T�P�H�dlM_H�`LT�`�DG]ihQjU`pjED�j�N�CL�tJITiJtjq`LK�^_TW��H�a�T>DGaGNf`L]�|
d<jq]�]�jqH�`:htDGaGNQ`L]Gd<jq]�]�jqH�`@NQ`Lbs�tJITiJtjq`LK�N�DwDGFLT�a�TiPWjUMpjUTi`�D.]�jUbLTfy«zx`@H�a�bLT�awDGHl]�jUdlMpCEjn��c�H�JLa
bLT�dlH/`I]�DGaGN
D�jUH�`:h�vwT
v�jnCEC Nf]�]GJLdlT�DGFmN
D>DGFLT
jq`tjED�j�N
C���JLT�Jpjq`IKkbLTWC�N�c<jq]>`pjnC�y�®'T
FON�V/T"]GT�T�`
NQ^_H�V�T�DGFmN
D�DGFITuMIa�H/^ONQ^pjnCEjnD�c7Hf�*FON�V�jU`LKs��T�vwT�a.DGFONQ`��­DGaGNf`I]Gd<jq]G]�jqH�`L].��H�a�N�K�a�H/JLM�Hf�
]�jU¤�T%�¨jU] - � 576 � º	� / ? / 5 =#; F ¾ ? (
��FIT8a�T�DGaGNQ`L]Gd<jU]G]�jUH/`I]�DGT�a�d<jq`ON�DGT�]�H�`LP�T7NrPiH�M�c Hf��DGFLT7MONQPSRQT�D�FONQ]�^_T�T�`ÂPiH�a�a�T�PWD�CEc
a�T�P�T�jnV/T�b:y£z���vwT�NQ]G]GJLdlT.DGFON�D�DGFLT�DGaGNf`L]�M_H�axD�dlT�PSFONQ`pjU]Gd jU]wV/T�axc�T��ePWjUTi`�Dihm]GJIPiP�T�]G]�jnV/T
MONQPSRQT�DG]©v�jnCEC�^�T�a�TWDGaGNQ`L]Gd<jnD�DGTib�jq`IbLT�M_T�`LbLT�`�D�Cnc�Hf��T�NQPSF�HQDGFLT�a�hIFLT�`LP�T�deN�cevwTWCnC�NQa�axjnV/T
N�D£bpjn¦:T�a�T�`�D�D�jUdlTi]�y 28Nf`�ckNQMLMpCnjqP�N�D�jqH�`L]Za�Ti��JpjUa�T*DGFON�D�DGFITwMONQPSRfTWDG]«^_T�a�TiH�a�bLT�a�T�bk^�TW��H/a�T
DGFLTWc�P�Nf`�^_T>]GJLP�P�T�]G]���JpCnCnc�bIT�CnjnV/T�a�T�b:yZB·MONQPSRfTWD�v"FpjqPgF�FONQ]�^�T�Ti`�PiH�a�a�T�PWD�CEc�a�T�P�TWjEV�Tib�v�jnCEC
DGF�JL]�^�TlRfT�MpD�jU`'Nsa�T�]GT���JLT�`LPWjq`LK�^LJp¦ T�a�h�v�N
jnD�jU`LK���H�a1DGFLTl]GJIPiP�T�]G]���JtC©a�TWDGaGNQ`L]Gd<jq]�]�jqH�`
HQ�£N
CnC�MLa�T�P�TiT�bpjU`LKeMONQPSRQTWDG]iy

z�`rH/a�bITia�DGH8T�VfN�CUJON
DGTlDGFIT�a�T�]GT��tJITi`IP�jU`LK,bLTWC�N�c/hZvwTlv�jnCEC�NQ]G]GJIduT<DGFON�D�DGFITejq`tjED�j�N
C
DGaGNQ`L]Gd<jq]�]�jqH�`L]*NQa�T�a�T�K/JtC�NQaxCEcl]GMONQP�T�b:yZ®'T�v�jnCEC N
CU]GH�NQ]G]GJIduT�DGFON�D�T�NQPSFea�TWDGaGNQ`L]Gd<jq]�]�jqH�`
DSNQRfT�]�DGFIT�]SNQdlTwbLTWC�N�cuNQ]�DGFLT�DGaGNf`L]�dkjU]G]�jUH�`kHQ�:N"��JpCnCpv�jU`LbLHiv6h���® ¡LyQX�jUK/JIa�T �.MLa�T�]GT�`�DG]
DGFLT<VfNQaxj�N�D�jqH�`8HQ�©DGFITkbLTWC�N�c7Nf]1Nu��JL`LPWD�jqH�`8HQ�©DGFITuT�a�a�H�a.aGN
DGT6��H/a.^ONQ]�jUP�DGaGNQ`L]Gd<jU]G]�jUH/` h
v�jnDGFLH�JpD@a�T�bLJI`LbONQ`LPWc�h�Nf`LbÂN
CU]GHo��H/auDGFLa�T�T7bpjn¦:T�a�T�`�D���H�a�du]�Hf��a�T�bLJI`LbONQ`LPWc�h �lÁ = h
�.Á¹½eNf`Lb���Á CIy£��FLT�JI`pjED.HQ��DGFLT�a�T�]GT���JLT�`LPWjU`LKebLTWC�N�c�htjU`�DGFpjq]
ªOK�JLa�TfhIjq]
DGFLT�a�H�JL`Lbt|
DGaxjUM7bLTWC�N�c{jnDG]GTWCn��y6®'T6FON�V/TeNQ]G]GJLdlTlNeDGaGNQ`L]Gd<jU]G]�jUH/`,v
jq`LbIH�v HQ� # '�'eMONQPSRfTWDG]ih:v"FpjqPgF
vwH�JpCqb�PiH�a�a�T�]GM�H/`Lb�DGH,N�� ¡ ]SN�DGTWCECnjEDGT<`LTWD�vwH/a�ROhZH�a�DGH�NeCUH/`IK�bpjU]�DSNQ`LP�Tk�"¥�`LTWD�vwH/a�R�]iy
�.T�`LT�aGN�CECnc/hpDGFIT�TW¦:T�PWD�v
jECnC�^_T1dlH�a�T1jU`/DGT�`L]�T1v�jnDGF@FtjqK�F�VfN�CqJITi]"HQ�
� y

��FLT"ªOK�JLa�T"jq]�V/T�axc�TS}IMLa�T�]G]�jnV/Tfy>�
FLT1N�V/T�aGNQK/T.a�T�]GT���JLT�`LPWjq`LK<bLTWC�N�c�]GH�Nfa�]>v"FLT�`�DGFLT
T�a�a�H/a<aGN�DGT�K/a�Hiv�]lNf`Lbr]GH8bLHpT�]�DGFLT�VfNQaxj�NQ`LP�T�HQ�wDGFpjU]lbLTWC�N�c'K�a�H�v�]iy{��FIT@NQbpVfNf`�DSNQK/T
HQ��JI]�jq`IK'X�Y*[ ��H/albLTWC�N�c·]GT�`L]�jnD�jEV�T8NfMLMtCEjUP�N
D�jUH/`I]kjU]eDGF�JL]�H�^�V�jqH�JL]iyÂ�
FLT�d�N�}tjqd6JLd
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�
� � ���K���G��� �7���:����� �
� �G�K�9��� �
��� � �
a�T�bLJL`LbmNf`LPWc�aGN�DGT.Hf� �wÁ C�a�T�]GJtCEDG]*jU`�]�DSNf^pCUT.bLTWC�N�cI]�H�V/T�a�N�C�NQa�K�T�aGNQ`LK�T�HQ��MONQPSRQT�D�CqH�]G]
aGN�DGTi]�yl��FITia�TeNQa�Tld�NQ`�c~NfMIMpCEjUP�N
D�jUH�`L].DGFON�D1vwH/JpCUb7^�TlFONfMIM/c,DGH�MON�c8DGFpjU]�H�V�T�a�FLT�Nfb:h
Tfy¢KLyZv"FLT�`@JL]�Tia
]SN�D�jq]���NQPWD�jqH�`�deN�D�DGTia�]"dlH/a�T.DGFmNf`�`LTWD�vwH�a�R�TW�ePWjqT�`LPWc/y

� JpD<DGFpjq]lªmK/JLa�TsP�N
CnCq]<��H�auNQ`LHQDGFLT�aka�T�deNQa�R�y~® FLT�`¹DGFLT�a�T�]GT���JLT�`LPWjq`LK�bLTWC�N�cojq`t|
P�a�T�Nf]GT�]ih/DGFLT�dlT�dlH/axcsa�Ti��JpjUa�T�dlTi`�DG]"jU`LP�a�T�NQ]GT1N�D�DGFLT1]SNQdlT.D�jqdlTfy>�.[w�·a�T���JpjUa�T�]�DGFON�D
DGFLTl]GT�`LbLT�a.RfT�T�M8jU`8dlTidlH�axc7N�P�H/M�c,Hf�wN�CEC«JL`ONQPSR�`LH�v
CqT�bLK�T�b8MONQPSRfTWDG]iy6�
FLTeN�V/T�aGNQK/T
`�JLd�^�T�a1Hf�*NQPSR�`LH�v
CqT�bLK�T�b{MmNfPgRfTWDG].jq].T���JON�C�DGH�DGFITk]GJId4HQ��NkDGaGNf`L]�dkjU]G]�jUH�`@v
jq`IbLH�v6h
� h:MpCqJI]�DGFITuN�V�T�aGNfK�T�`�JLd6^_T�a1HQ�©MONQPSRQTWDG]�v�N�jnD�jq`LK�DGH�^�T�a�T�]GT���JLT�`LP�Tib y1�
Fpjq]1]�TiP�H�`Lb
MONQaxD>jq]>jU`l��NfPWD*MLa�H�M_H�axD�jUH/`ON�CLDGH�DGFLT�N�V/T�aGNfK�T�a�TWDGaGNQ`L]Gd<jU]G]�jUH/`lbLTWC�N�c/y«B P�H�`L]GT���JLT�`LP�TwjU]
DGFON�D£jUdlMpCUTidlT�`�D�jq`IK�]GTWCqT�PWD�jnV/Twa�TWDGaGNQ`L]Gd<jq]�]�jqH�`<H/`8��CUH�`LK"��N
D«`LTWD�vwH�a�R�]G¡.jq]>^�ck`IH1duT�NQ`L]
��a�T�Tfy � jqd<jnC�NQa«a�Ti��JpjUa�T�dlTi`�DG]«v�jnCnC_N
CU]GH"HpP�PiJIa£N�D�DGFLT
a�TiPWjUMpjUTi`�Dihfv�FpjUPSF<]GFON�CECLRQT�TiMlN.P�H/M�c
HQ��N
CnCwMONQPSRQT�DG]6v�N�jED�jU`LK,��H�a�a�T�]GT���JLT�`LPWjq`LKLy{��FpjU]kdeN�c�vwT�CnCwTS}IMpC�N�jU`~v"F/cojqdlMpCUT�dlTi`t|
DGH�a�]©FmN�V/T
jq`I]�jq]�DGTiblH�`<DGFLT��gNQbpV�jq]GH�axcp¡1`ON�DGJLa�T�HQ� ]GTWCqT�PWD�jEV�T�NQPSR�`LHiv�CUTibIK/T�dlT�`/DG] - JI`LbLT�aP�T�axDSN
jU`7P�H/`IbpjED�jUH�`L]ih:DGFLTedlT�duH�axc7a�T���Jpjqa�T�dlT�`�DG]�HQ�*DGFLT�]GTl]�cp]�DGT�du]�d�N�c7TW}IP�T�T�bL]1DGFLT
`�JLd�^�T�a�HQ��^LJt¦:T�a�]�N�VfN
jnC�NQ^pCUTfy

B§]�cp]�DGT�d;DGFON�D1a�JL`L].]GFLH�axD.Hf�«^LJp¦ Tia�].P�NQ`L`LHQD�^�T�`LTWªLD���JtCECnc@��a�H�d;DGFIT�DGFLT�H�a�T�D�jUP�N
C
TW�eP�jUT�`LPWc Hf�6]GTWCqT�PWD�jEV�T8a�TWDGaGNf`L]�dkjU]G]�jUH�`L]iy ®'T8NQa�T8^La�H/JIK/F�D�^ONQPSR¹DGHrDGFLT{jqdlM�Tiax��T�PWD
TW�eP�jUT�`LPWc�DGFON�D>vwT�]�DGJIbpjqT�bljU`l]GT�P�D�jUH�`u¯Ly��"]�jU`LK�X�Y*[rjU`<DGFpjq]*P�H�`LbpjnD�jqH�`L]Zv�jnCECm]�DSNf^tjECnjq¤�T
DGFLT�dlT�dlH/axcsa�Ti��JpjUa�T�dlTi`�DG]ihOa�Ti]�JpCED�jU`LKljU`@NQ`�jUdlMLa�H�V�TidlT�`�D�HQ��DGFLT�K/HpHpbLMIJpDiy
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B"CEC�H�JLa
K/aGNQMLFL]
FON�V/T�]GFLH�v"`�DGFON�D�DGFITia�T�jq]"`LHQD�H�`LT��G^�T�]�DG¡<CqTWV�T�C�HQ�£a�T�bLJI`LbONQ`LPWc�y£®'T
N�Cqa�T�NQbpc'bpjU]GP�JL]G]�TibrDGFpjU]<jq`·]�TiPWD�jUH/`¹¥7NQ`Lb·¯8^LJpDlvwTsCEjUd<jEDGT�b·H�JLalNf`ON�CncI]�jq]6DGH7DGFLa�T�T
]�jUdlMpCqT
P�Nf]GT�]ih ��Á = h��ZÁ@½1NQ`Lb���Á%Cpy�X:jqK�JLa�T �.]GFLHiv�]>N1dlH/a�T
]�cp]�DGT�d�N�D�jUP�TS}IMpCqH�aGN�D�jqH�`
HQ�_DGFLT
MLa�H�^pCqT�d�yZ®rT�NQ]G]GJLdlT�b�DGFmN
D>DGFLT
]GT�`LbLT�a£R�`LTWv DGFIT�`�JLd�^�T�a*Hf��a�T�P�jUMpjUT�`/DG] � ¡ '�' �
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NQ`Lb1DGFLT«CUH/]G]�aGN�DGT � ¡ � � hQNQ`Lb1vwT>MpCUHfD�DGT�b1DGFLT*TW�ePWjqT�`LPWc1HQ�tVfNQaxjUH/JL]:CqTWV/TWC�Hf�La�T�bLJI`LbONQ`LPWc�h
º°Á = hmº Ár½<H�a�º Á ClNQ]�N���JL`LPWD�jqH�`�Hf��DGFLT�`tJId�^�Tia"ºÃHf�.��jU`pjnD�j�N�Cq¡<MONQPSRQT�DG]�jq`sDGFLT
^pCUHpPSROyZ��FIT�a�T�]GJpCnD�jU]�jU`6��NfPWD£��JpjnDGT�H�^�V�jqH�JL]iy�z��OvwT
P�NQ`�MtjqPgRkN.^pCUHpPSR1DGFmN
DZjq]>Nfa�^tjEDGaGNQaxjECnc
C�Nfa�K�Tfh�vwT"]GFLH�JpCUb�N
Cnv�N�cp]*JL]GT1º§Á C�a�T�bLJL`LbmNf`LPWc/yZz���H/`uDGFLT.PiH�`�DGaGNfaxclDGFLT�a�T"jU]�N1Cnjqd<jnD
DGH�]�jU¤�T�HQ��DGFLT6^pCqHpPgROhmvwT�deN�c�FON�V/T�DGH�]GTWD�D�CqT���H/a�CqT�]G]�hmH/a"deN�cp^_T���H/a
`LHea�T�bLJL`LbONQ`LPWc
N�D�N
CnC�y>��Ftjq]
DGaGNfbIT�|�Hf¦�v�jnCnC�^_T�N6��JL`IP�D�jUH�`@HQ��]GTWV/T�aGN�C ��NfPWDGH�a�]�]GJLPgF@NQ] -
� DGFLT�]GT�`LbLT�a�� ]�H�^���T�P�D�jnV/TfhITW�eP�jUT�`LPWc�H�a�a�T�]GM�H/`L]�T�D�jUdlTfh

� DGFLT�N�VfN�jEC�Nf^tCqT.dlT�duH�axc/htDGFON
D
d�N�c�a�Ti]�DGaxjqPWDwDGFLT1]�jq¤�T1º Ár» HQ��DGFLT1a�T�bLJL`LbONQ`LPWc
^pCqHpPgROh

� DGFLT�]�jU¤�T1Hf��DGFIT�d�JpCnD�jUP�NQ]�D"K/a�H�JLM:h

� DGFLT�H�^L]GT�axV/T�b�CUH�]G]�aGN�DGTfh

� DGFLT�bLTWC�N�c � ^ONQ`L]�v
jqbpDGFsMLa�HpbLJLPWDih
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��FITi]�T�MONQaGNQduTWDGT�a�]wNQa�T�CnjqRQTWCEceDGH�VfNfaxcebLJLaxjU`LK6DGFLT.P�H/JLa�]�T�HQ��N�DGaGNf`I]Gd<jq]G]�jqH�`:y«�
FLT�a�T�jU]
DGF�JL]>N�`ITiT�b�DGH�bIT�ªm`LT�NQ`kNQbONfMtD�jEV�TwN
CUK/H�axjnDGFLd\��H/a�PSFLH�]�jU`LK"DGFLT*a�T�bLJL`LbONQ`LPWc�CUTWV/TWC�y���FLT
K�HpHpb�`LTWv�]"jU]"DGFON
D.JL]�jU`LK�XZY�[ N
CnCqHiv­JI]�DGH�T�NQ]�jnCEcsduTWDGT�a"DGFLT�^mNf]�jUP�T�a�a�H�a�aGN�DGT�v
jEDGFt|
H�JpDk`LT�P�T�]G]SNQaxjECnCnc~]GJp¦ T�axjq`LK,��a�H�dµDGFLT�]GT�Tia�a�H�a�]iy{��FLTs]GT�deNf`�D�jUP�Hf�"NfPgRt`IH�v�CUT�bLK/dlT�`�DG]
NQ`Lb,HfDGFLT�a���DGaGNf`L]�dkjU]G]�jUH�`�a�T�M_H�axDG]G¡�]�FLH/JtCqb,^�TkNQJLK/dlT�`�DGT�b@DGHsP�H/`�DSN�jq`8NQ`���H�^L]GT�axV/T�b
CUH/]G]6aGN
DGT�¡8MONQaGNQduTWDGT�a�y{��FpjU]<CqH�]G]�aGN�DGT,F6P�Nf`r^_T�JL]GT�b~DGH8bIT�DGT�a�d<jU`LT�DGFLTs`LT�P�Ti]�]SNfaxc
a�T�bLJL`LbmNf`LPWc/hI��H�awTS}ONQdlMpCUT1v�jnDGF�DGFIT�FLTWCqM�HQ��MLa�T�P�H/dlMLJpDGT�bsDSNf^tCqT�]iy

2,H/]�DwMmNfPgRfTWD�CUH�]G]GT�]*jU`�DGFLT�PiJIa�a�Ti`�D"z�`�DGT�a�`LTWD1Nfa�T�bIJLT1DGHeP�H/`IK/T�]�D�jUH/` y«B"CqK�H/axjnDGFLdl]
]GJLPgF@NQ]�]�CUH�v
|�]�DSNQaxDwFON�V�T1^_T�T�`@bIT�V�jU]GT�b�DGH<jUbLT�`/D�jn��c�DGFLT�DGFLa�H/JIK/FLMIJpD�HQ��DGFLT�`LTWD�vwH/a�R � ]
^�HfD�D�CUT�`LT�PSR�]�NQ`Lb¹DGH']�DSNf^pjnCnjq¤�TsDGFLT�DGaGNf`L]�dkjU]G]�jUH�`�aGN�DGT8Nfa�H�JL`Lb¹DGFtjq]eDGFIa�H/JLK�FLMLJtD8� ¥ � y
��FITkJL]�TkHQ�£��H�axv�NQa�b8Tia�a�H�a1P�H/a�a�T�PWD�jUH/`8]GFIH/JpCUb,`LHQD�a�T�]GJtCED1jU`7Nf`,jU`LP�a�T�Nf]�T�P�H/`IK/T�]�D�jUH/` h
v�FtjqPgF@]GJIK/K�T�]�DG]*D�vwHljqdlMpCUT�duT�`�DSN�D�jqH�`@a�T���JpjUa�T�duT�`�DG] -
� a�TibIJLP�T.DGFLT�P�H/`IK/T�]�D�jUH/`�v�jU`LbLH�vÂv�FITi`�a�T�bLJL`LbmNf`LPWc�jU]"JL]GT�b:h

� JL]GT.DGFLT�H�^L]GT�axV�T1Tia�a�H�a�aGN�DGT1DGH<DGJL`LT�DGFLT�P�H�`LK/T�]�D�jUH�`ev�jU`LbLH�v�y
B·]�DSN�D�jqH�`6v�FpjUPSF<bLT�PWjqbLT�]�DGH�JI]GTwa�T�bLJL`LbmNf`LPWc�]�FLH/JtCqb6`LHfD«]GJLbLbITi`tCEc�jU`LP�a�T�Nf]�T>jEDG]�DGaGNf`L]�|
d<jq]�]�jqH�`1aGN�DGT�yZ�
FLT*NfPWDGJON�CfDGaGNQ`L]Gd<jU]G]�jUH/`.v
jq`IbLH�v � �

�
]GFLH�JpCqb�^_T*N*��aGNQPWD�jqH�`�HQ��DGFLT>VfN
CUJLT

�
�
DGFmN
D
v�Nf]"P�H/dlMLJpDGT�b,JL]�jU`LK<DGFLT6]�CqHiv�|�]�DSNfaxD�N�CUK/H�axjEDGFId�y � M�T�PWjEªOP�N�CECnc/hIDGFpjU]���aGNQPWD�jqH�`

]GFLH�JpCUb�^�T -
� �

�
/ º
º Á¹» �

�

� T�P�NfJI]GT�X�Y*[­v�jnCEC*v
jqM�TeH�JpD�jU]GHQC�N�DGT�b7CUH/]G]�Ti]�h�DGFIT�]�DSN�D�jqH�`7v
jECnCw`LHQD�`LHQD�jqP�TeDGFLTuªOa�]�D
MONQPSRQT�DeCUH�]G]GT�]lDGFON�D�Nfa�T�JL]GJON�CnCEc¹DGFLT�v�NQa�`pjq`IK']�jUK�`L]lHf��P�H�`LK/T�]�D�jUH�`:y¬z�D�deN�c·K�H~H�`
jU`LP�a�T�NQ]�jU`LKejnDG].DGaGNf`I]Gd<jq]G]�jqH�`,aGN
DGT<JL`�D�jECZDGFLT<PiH�`LK�T�]�D�jqH�`,^_T�P�H�duT�].deNf]�]�jEV�Tfy.��Ftjq]1JL`t|
bLT�]�jUaGNf^tCqT�^�T�FON�V�jUH/a
v�jnCECZ^_T�N�V/HQjqbLT�b�jn��DGFLT6a�TiP�TWjnV/T�a�].a�TiM�H�axD�DGFLT6H/^I]GT�axV/T�b,Tia�a�H�a"aGN
DGT
NQ`Lb�jn��DGFLT�]�DSN
D�jUH�`�a�T�bLJLP�T�]�jnDG]�P�H�`LK�Ti]�D�jqH�`�v
jq`LbIH�v v"FLT�`LTWV/T�awDGFtjq]"aGN
DGT�jq`LP�a�T�NQ]GT�]iy

� � & *7´�& & &�5�2£?�58A !#"%$

��Ftjq]�MONQM_T�a�]�FLH�vwT�b�DGFmN
D,MONQPSRfTWDsCqTWV/TWCkXZY*[±P�NQ`Â^_T8jUdlMpCUTidlT�`�DGT�b v
jEDGF\^�T�`LTWªLDG]
v�FITi`¹DGaGNQ`L]Gd<jnD�D�jq`IK~a�TWCEj�NQ^pCEcoDGH�v�NQa�bL]lC�NQa�K�T�K/a�H�JLML]�h>v"FLT�`·JL]�jU`LK7]�jUdlMpCqT�DGaGNf`I]GM_H�axD
MLa�HQDGHpP�HfCU]*Nf`Lb<v"FLT�`ea�Ti��JpjUaxjU`LKk]�DSNf^pCUT�bIT�C�N�cp]iy �"]GJmN
COH�^���T�PWD�jqH�`L]«]GJLPSF�NQ]«DGFLT"PiH�`LP�T�a�`
��H�a�P�H/`IK/T�]�D�jUH/`sdeN�c@^�T�H�V�Tia�P�H�dlTib,^�c{NlP�NQa�TW��JpC�DGJL`pjU`LKeHQ��DGFLT�jq`�DGT�aGNfPWD�jUH/`,^�TWD�vwT�T�`
��H�axv�Nfa�bsTia�a�H�a�P�H�a�a�T�P�D�jUH�`{NQ`Lb�P�H�`LK�Ti]�D�jqH�`�P�H/`�DGa�HQC�y

��FLT�MIJLa�M_H�]GT�HQ��H�JLa6jq`�DGTWCECUT�PWDGJON
C
TW}IT�a�PWjq¤�Tev�NQ]6DGH8bLT�duH�`L]�DGaGN�DGTeDGFLT�jq`�DGT�a�T�]�DlHf�
MONQPSRQT�D
CqTWV�T�C�XZY*[�ym®rT1^_TWCnjqTWV/T�DGFON
D
vwT�deNfbIT.DGFpjq]"M�HfjU`�Diy>®rT1FON�V/T�`LH�v\DGHlK/Hl^ONQPSR
DGH1DGFLT
vwH�a�Rt^�T�`LPSFeNQ`LblP�H/dlT�H�JpD«v�jnDGF�N1MLaGNQPWD�jqP�N�CLbLT�duH�`L]�DGaGN�D�jUH/`lH�V�Tia«DGFLT�z�`�DGT�a�`LTWDiy
®'T1FmN�V/T�K�HpHpb�FLH�M�Ti]�DGHlPiH�dlMpCUT�DGT�DGFpjq]
bLT�dlH/`L]�DGaGN
D�jUH/`�^�T���H�a�T1B.JLK�JL]�D ¡��/� �py
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� ¡W� X�CUH�cpb:h � N�CECnc/h��wNQ` �/NQP�H/^L]�H/`:h � DGTWV/T�` 2,PQ[�Nf`I`LTfh7[*Ftjq`LKQ| ��JL`LK�� jqJ h�� j }tj�N
� FONQ`LKmy��
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 ����� ��� � � �«a�HpP�T�Tibtjq`LK�]*HQ��B.[32 � z ��[
¼�2 2 � ��� hp[*H�dlMLJpDGT�a�[*H�d<|
d�JL`tjqP�N�D�jqH�` �
TWVtjUTWv6h��*HQCqJLdlT # � ��JId�^�Tia
¯mh�¼.PWDGH�^_T�a ¡����/� y

� # � 28N
DGFtjq]ih 28N�D�Dih���NQdu]�Fpjqb 28NfFIbON�V�j�h � N�CECnc�X�CUH�cpb:hQB"CnCEcp` �
H/deNQ`LH�v�y ��� � 	 ��� ����� �
���
� ��� �I���#� �! ���������� � �	� � � �
� � ®rH/a�Rujq`�MLa�H�K/a�T�]G]iy

� ¥ � �/NQP�H/^I]GH/` h��wNQ`:y � �
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