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PQRSTUVSW XYZR [U[\T V]^RZ_\TR SY\ VUR\ Z^ `YZVY aURS\TbRcUd\ e\c_QfR ^\S`]TgRUT\ fR\_ Z^ RUh\SibVTZSZVUc \aQ\__\_ U[[cZVUSZ]^Rj RfVY UR STU^R[]TSUSZ]^ RiRS\aRkXTU_ZSZ]^Uc U[[T]UVY\R S] RiRS\a _\RZl^j _f\ S] hUfcSbS]c\TU^V\ T\UR]^Rj YUd\
V]^RZ_\T\_ RSUSZV ViVcZV SUQc\bQUR\_ STUmV RVY\_fcZ^lj ]^cik n]`\d\Tj SY\T\ ZR U
lT]`Z^l _\aU^_ h]T o\pZQZcZSi U^_ Z^S\lTUSZ]^j aUZ^ci S] Za[T]d\ \mVZ\^Vi Z^
SY\ fR\ ]h RiRS\a T\R]fTV\Rj `ZSY SY\ ^\S`]Tg [cUiZ^l U V\^STUc T]c\ S] Rf[[]TSRfVY [T][\TSZ\Rk XYZR VUccR h]T _i^UaZV ]^bcZ^\ STUmV RVY\_fcZ^l S\VY^Zqf\R R]
SYUS _i^UaZV V]aaf^ZVUSZ]^ T\qfZT\a\^SR UT\ U_\qfUS\ci Rf[[]TS\_k XYZR [U[\T
V]^RZ_\TR RfVY _i^UaZV aURS\TbRcUd\ UTVYZS\VSfT\R U^_ U__T\RR\R SY\ [T]Qc\a ]h\^h]TVZ^l hUZc RZc\^S Q\YUdZ]T Q]SY Z^ SY\ aURS\T U^_ Z^ SY\ RcUd\ ^]_\Rk X`]_Zr\T\^S a\VYU^ZRaR UT\ [T][]R\_j ]^\ QUR\_ ]^ _i^UaZV QfR lfUT_ZU^R h]T SY\RcUd\ ^]_\R ]^cij S] Za[]R\ hUZc RZc\^S Q\YUdZ]T Z^ SY\ SZa\ _]aUZ^j U^_ ]SY\T QUR\_
]^ Z^S\T^Uc T\[cZVUSZ]^ U^_ S\a[]TZs\_ UlT\\a\^Sj S] Za[]R\ hUZc RZc\^V\ Q]SY Z^
SY\ S\a[]TUc U^_ dUcf\ _]aUZ^Rk t\R[ZS\ Q\Z^l []S\^SZUcci U[[cZVUQc\ S] U R\S
]h aURS\TbRcUd\ ^\S`]TgRj SYZR [U[\T _ZRVfRR\R SY\ R[\VZeV Za[c\a\^SUSZ]^ ]h SY\[T][]R\_ a\VYU^ZRaR ]^ S][ ]h SY\ uXXbvPw [T]S]V]ck 6/Dx9-=y, V©z;;L ){G6k

|\i`]T_RW hUfcS S]c\TU^V\} _ZRSTZQfS\_ RiRS\aR} e\cQfR} RUh\SibVTZSZVUc} hUZcbRZc\^V\k

~k �wX��t�vX��w
�U^i RUh\SibVTZSZVUc \aQ\__\_ RiRS\aR fR\_ S]b_Uij \klk Z^ STU^R[]TSUSZ]^ RiRS\aRj UT\ _ZRSTZQfS\_
U^_ T\ci ]^ U e\c_QfR ^\S`]Tg SYUS Z^S\TV]^^\VSR
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R\^R]TRj UVSfUS]TR U^_ V]^ST]cc\TR Z^ U T\cZUQc\ U^_
SZa\ci `Uik �^\ [][fcUT ^\S`]Tg UVV\RR V]^ST]c[UTU_Zla SYUS ZR fR\_ Z^ aU^i ]h SY\R\ U[[cZbVUSZ]^R ZR SY\ aURS\TbRcUd\ [UTU_Zlaj Z^ `YZVY
U RZ^lc\ ^]_\ V]^ST]cR SY\ STUmV ]^ U QfR fRbZ^l U ViVcZV STUmVb_ZR[USVYZ^l SUQc\k °\d\TUc \pbUa[c\R VU^ Q\ []Z^S\_ ]fSj RfVY UR ±]Tc_u�²³�´vj µ¶¶¶· U^_ Xvw ³�´vj ~¸¸¸·j cUTl\ci fR\_Z^ STUZ^ V]^ST]c RiRS\aRj UR `\cc UR ��¹b°Xtb



~ºº»¼ ³nUd\TSij ~¸½¾·j `YZVY YUR Q\\^ fR\_ h]T
U c]^l SZa\ Z^ SY\ �°Pj h]T _ZRSTZQfS\_ YUT_bT\Uc SZa\ U[[cZVUSZ]^Rk u]f^_USZ]^ uZ\c_QfR uubn~ ³�´vj µ¶¶¶· ZR U^ Za[]TSU^S [T]S]V]c Z^ SY\
_]aUZ^ ]h Z^_fRSTZUc UfS]aUSZ]^ SYUS VU^ UcR] Q\
VUS\l]TZs\_ UR aURS\TbRcUd\k t\R[ZS\ fRZ^l aZp\_STU^RaZRRZ]^ V]^ST]c V]aQZ^Z^l aURS\TbRcUd\ U^_S]g\^b[URRZ^l a\VYU^ZRaRj SY\ h]Ta\T YUR [TZ]TZSi
]d\T SY\ cUSS\T U^_ SY\ `Y]c\ ][\TUSZ]^ Z^ \UVY
R\la\^S ³cZ^g· ZR RSZcc V]]T_Z^US\_ Qi U aURS\T
^]_\ VUcc\_ ¹Z^g PVSZd\ °VY\_fc\T ³¹P°·k °]a\ ]h
SY\ Z^S\T\RSZ^l [T][\TSZ\R ]h SYZR Si[\ ]h ^\S`]TgR
UT\ SY\ Z^Y\T\^S lc]QUc Ri^VYT]^ZsUSZ]^ `ZSY T\bR[\VS S] SY\ aURS\T RZ^V\ SYZR ^]_\ \p[cZVZSci S\ccR\UVY RcUd\ `Y\^ S] STU^RaZSj UR `\cc UR SY\ T\cUSZd\RZa[cZVZSi ]h Rf[[]TSZ^l _i^UaZV V]aaf^ZVUSZ]^
T\qfZT\a\^SR Q\VUfR\ SY\R\ UT\ V]^V\^STUS\_ ]^ Ua]^]cZSYZV RSTfVSfT\j SY\ V]aaf^ZVUSZ]^ T\qfZT\ba\^SR _USUQUR\j Z^ SY\ aURS\T ^]_\j ]^cik XYZRRZa[cZe\R SY\ U_aZRRZ]^ V]^ST]c ]h VYU^l\ T\qf\RSR
U^_ T\_fV\R SY\ T\R[\VSZd\ T\UVSZ]^ SZa\ `ZSY T\bR[\VS S] _ZRSTZQfS\_ STU^RaZRRZ]^ V]^ST]c UcS\T^UbSZd\Rk ±ZSY SYZR Si[\ ]h ][\TUSZ]^Uc o\pZQZcZSij ]^\
VU^ SfT^ ]^ U^_ ]r SY\ STU^RaZRRZ]^ ]h a\RRUl\RST\UaRj ]T dUTi SY\ T\R[\VSZd\ STU^RaZRRZ]^ TUS\Rj
UVV]T_Z^l S] SY\ Tf^bSZa\ ^\\_R ]h SY\ RiRS\aj
]T \d\^ VYU^l\ SY\ STUmV RVY\_fcZ^l []cZVi ]^bcZ^\k XYZR T\RfcSR Z^ U YZlY\T \mVZ\^Vi ]h ^\S`]TgfSZcZsUSZ]^j hT\\Z^l QU^_`Z_SY SYUS VU^ Q\ fR\_ S]R\Td\ a]T\ RST\UaR ]T S] hUVZcZSUS\ \TT]T T\V]d\Tik
�^ SY\ ]SY\T YU^_j aURS\T T\[cZVUSZ]^ ZR \RR\^bSZUc S] Ud]Z_ SY\ RZ^lc\ []Z^Sb]hbhUZcfT\k XYZR ZRRf\ZRj Y]`\d\Tj ]fS ]h SY\ RV][\ ]h SYZR [U[\T U^_YUR UcT\U_i Q\\^ U__T\RR\_ Z^ ]SY\T [fQcZVUSZ]^R³u\TT\ZTU 5, 71Cj µ¶¶µ} �UTSZ^R 5, 71Cj µ¶¶µ·k �^_i^UaZV aURS\TbRcUd\ RiRS\aR QUR\_ Z^ U QT]U_bVURS QfRj U hUfcSi ^]_\ SYUS R\^_R f^R]cZVZS\_ a\RbRUl\R US UTQZSTUTi []Z^SR Z^ SZa\ ³QUQQcZ^l Z_Z]ShUZcfT\ a]_\ ³|][\Ssj ~¸¸¿·· `ZSY]fS T\R[\VSZ^l
SY\ QfR UVV\RR Tfc\R Za[]R\_ Qi SY\ aURS\T ^]_\
VU^ _ZRUQc\ ^]_\R `ZSY c\lZSZaUS\ a\RRUl\R S]
UVV\RR SY\ ^\S`]Tgk �^ U _i^UaZV aURS\TbRcUd\RiRS\aj SY\ aURS\T ^]_\ Uc]^\ ZR T\R[]^RZQc\ h]T
V]^ST]ccZ^l SY\ RcUd\ ^]_\R UVV\RR S] SY\ QfRk PhS\T
SY\ T\V\[SZ]^ ]h U^ \p[cZVZS V]aaU^_ hT]a SY\
aURS\T S] [T]_fV\ U a\RRUl\j U RcUd\ ^]_\ YUR
SY\ \pVcfRZd\ TZlYS S] STU^RaZS U R[\VZeV a\RbRUl\ _fTZ^l U V\TSUZ^ SZa\ Z^S\TdUck �^ SYZR [U[\Tja\VYU^ZRaR S] \^h]TV\ hUZc RZc\^S Q\YUdZ]T Q]SY Z^
SY\ aURS\T U^_ Z^ SY\ RcUd\ ^]_\R UT\ [T][]R\_j_ZRVfRR\_ U^_ U^Ucis\_k uUZc RZc\^S Q\YUdZ]T Z^ SY\
SZa\ _]aUZ^j h]T SY\ RcUd\ ^]_\R ]^cij ZR \^h]TV\_QUR\_ ]^ QfR lfUT_ZU^Rj `YZc\ hUZc RZc\^V\ Q]SYZ^ SY\ S\a[]TUc U^_ dUcf\ _]aUZ^Rj U[[cZVUQc\
S] Q]SY aURS\T U^_ RcUd\Rj ZR QUR\_ ]^ Z^S\T^Uc
T\[cZVUSZ]^ U^_ S\a[]TZs\_ UlT\\a\^Sk XY\ V]^bV\[SR Q\YZ^_ SY\ [T][]R\_ a\VYU^ZRaR aUi Q\
l\^\TZVUcci U[[cZ\_ S] aURS\TbRcUd\ ^\S`]TgR SYUSRf[[]TS _i^UaZV ]T afcSZ[c\ STUmV _ZR[USVYZ^l
SUQc\Rj `YZVY UT\ \RR\^SZUc S] Rf[[]TS _i^UaZV

V]aaf^ZVUSZ]^ T\qfZT\a\^SRk �^ SY\ h]Ta\T VUR\jRfVY UR Z^ uubn~j SY\T\ UT\ UcT\U_i a\VYU^ZRaR³_i^UaZV RVY\_fcZ^l [T]ec\· S] Rf[[]TS ]^bcZ^\VYU^l\R S] SY\ STUmVb_ZR[USVYZ^l SUQc\k �^ SY\
cUSS\T VUR\j RfVY UR Z^ ±]Tc_u�²j R\d\TUc STUmV_ZR[USVYZ^l SUQc\R VU^ V]b\pZRS U^_ Q\ R`U[[\_
]^bcZ^\k XYZR R`U[[Z^l a\VYU^ZRa VU^ Q\ fR\_
S] Rf[[]TS _i^UaZV V]aaf^ZVUSZ]^ T\qfZT\a\^SR³Pca\Z_U 5, 71Cj ~¸¸¸·k t\R[ZS\ SY\ []RRZQc\ fR\
]h SY\ [T][]R\_ a\VYU^ZRaR ]^ R\d\TUc _Zr\T\^SaURS\TbRcUd\ ^\S`]TgRj ZSR \r\VSZd\ Za[c\a\^SUbSZ]^ ZR _\[\^_\^S ]^ SY\ [UTSZVfcUT ^\S`]Tgk �^
SYZR [U[\T `\ _ZRVfRR SY\ \^h]TV\a\^S ]h hUZcRZc\^S Q\YUdZ]T ]h ^]_\R V]aaf^ZVUSZ^l ]^ S][
]h v]^ST]cc\T PT\U w\S`]Tg ³vPw· fRZ^l uXXb
vPw ³Pca\Z_U 5, 71Cj µ¶¶µ·j `YZVY VU^ UcR] Q\
VUS\l]TZs\_ UR U aURS\TbRcUd\ V]aaf^ZVUSZ]^ [T]bS]V]c R[\VZeVUcci _\d\c][\_ S] Rf[[]TS _i^UaZV
V]aaf^ZVUSZ]^ T\qfZT\a\^SR YU^_c\_ Z^ U SZa\bSTZll\T\_ hURYZ]^k XY\ [U[\T ZR ]TlU^Zs\_ UR h]cbc]`Rj Z^ SY\ ^\pS R\VSZ]^ SY\ [T]Qc\a ZR VcUTZe\_
U^_ \pZRSZ^l R]cfSZ]^R UT\ _ZRVfRR\_k �^ R\VSZ]^ »j
SY\ SUTl\S UTVYZS\VSfT\ ZR RY]`^ UR `\cc UR SY\
V]^RZ_\T\_ hUfcS Yi[]SY\RZRk °\VSZ]^ À [T\R\^SR SY\a\VYU^ZRaR S] \^h]TV\ hUZc RZc\^V\ `YZc\ R\VSZ]^ º
V]^Vcf_\R SY\ [U[\Tk
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�^ _i^UaZV aURS\TbRcUd\ ^\S`]TgR SY\ aURS\T
Y]c_R SY\ VfTT\^S V]aaf^ZVUSZ]^ T\qfZT\a\^SRj\klk [\TZ]_j T\cUSZd\ [YURZ^lj _\U_cZ^\ U^_ STU^RbaZRRZ]^ SZa\ ]h a\RRUl\ RST\UaRj Z^ U R[\VZeV
_USUQUR\k u]T V]a[USZQZcZSi `ZSY SY\ ^]a\^VcUbSfT\ fR\_ hfTSY\T ]^ Z^ SY\ RV][\ ]h uXXbvPwj
`\ `Zcc T\h\T S] SYZR _USUQUR\ UR SY\ Ri^VYT]^]fR
T\qfZT\a\^SR SUQc\ ³°�X·k XYZR SUQc\ ZR RVU^^\_
]^bcZ^\ Qi SY\ STUmV RVY\_fc\T Tf^^Z^l Z^ SY\ aURbS\Tj S] STZll\T QfR STU^RUVSZ]^Rk XYfRj SY\ aURS\T\p[cZVZSci Z^RSTfVSR SY\ RcUd\ ^]_\R S] [T]_fV\ SY\
U[[T][TZUS\ a\RRUl\Rk n]`\d\Tj ZS aUi _] R] \ZbSY\T Z^ U a\RRUl\bQiba\RRUl\ QURZR ³\klk±]Tc_uZ[U^_ Xvw·j ]T Z^ U^ \c\a\^SUTi ViVc\ QURZR ³\klkuXXbvPw·k �^ SY\ eTRS VUR\j \UVY RcUd\ a\RRUl\ZR STU^RaZSS\_ f[]^ T\V\[SZ]^ ]h SY\ T\R[\VSZd\
STZll\TZ^l aURS\T a\RRUl\k �^ SY\ R\V]^_ VUR\j URZ^lc\ aURS\T a\RRUl\ STZll\TR SY\ [T]_fVSZ]^ ]hR\d\TUc RcUd\ a\RRUl\R _fTZ^l U^ \c\a\^SUTi ViVc\k�^ Q]SY RZSfUSZ]^R SY\ RcUd\ ^]_\R UT\ ^]S U`UT\
]h SY\ QfR RVY\_fc\j SYUS aZlYS Q\ _i^UaZV U^_
`YZVY ZR c]VUc S] SY\ aURS\T ^]_\k XYfRj SY\ a\VYbU^ZRaR U^_ S\VY^Zqf\R S] \^h]TV\ hUZc RZc\^S Q\YUdbZ]T Z^ SY\ RcUd\ ^]_\R afRS UcR] Q\ _i^UaZVk �^ SYZR[U[\T `\ U__T\RR SY\ R[\VZeV ZRRf\ ]h \^h]TVZ^lhUZc RZc\^V\ Qi a\U^R ]h YUT_`UT\ V]a[]^\^SR USbSUVY\_ S] SY\ ^]_\RÁ ^\S`]Tg Z^S\ThUV\k °fVY YUT_b
`UT\ V]a[]^\^SR _]fQc\bVY\Vg SY\ V]TT\VS^\RR ]hSY\ ^]_\ STU^RaZRRZ]^Rj U^_ ZR]cUS\ SY\ ^]_\ hT]a



SY\ ^\S`]Tg Z^ VUR\ ]h \TT]^\]fR Q\YUdZ]Tk �]T\b
]d\Tj SY\i afRS Q\ V]a[c\S\ci STU^R[UT\^S hT]a
SY\ []Z^S ]h dZ\` ]h SY\ U[[cZVUSZ]^ R]hS`UT\ Tf^b
^Z^l Z^ SY\ ^]_\ Y]RS [T]V\RR]Tk �^ ]fT SUTl\S
UTVYZS\VSfT\j U^_ V]^RZ_\TZ^l SY\ RcUd\ ^]_\Rj `\[T][]R\ SY\ fR\ ]h QfR lfUT_ZU^R S] \^h]TV\ hUZcRZc\^S Q\YUdZ]T Z^ SY\ SZa\ _]aUZ^ ]^cij SYUS ZRjZ^YZQZS hUfcSi ^]_\R hT]a STU^RaZSSZ^l a\RRUl\R
US UTQZSTUSZ^l []Z^SR Z^ SZa\ `URSZ^l QU^_`Z_SY
U^_ _ZRSfTQZ^l c\lZSZaUS\ STUmVk XY\ [T][]R\_QfR lfUT_ZU^R UT\ [T]lTUaa\_ US Z^ZSZUcZsUSZ]^
SZa\ Qi SY\ ^]_\ Y]RS [T]V\RR]Tj `ZSY SY\ R\S ]ha\RRUl\R SYUS SY\ ^]_\ ZR Rf[[]R\_ S] STU^RaZSkPS Tf^ SZa\j SY\ QfR lfUT_ZU^R []cZV\ SY\ STUmV
l\^\TUS\_ Qi SY\ ^]_\ Qi T\V\ZdZ^l SY\ STZll\TZ^la\RRUl\R STU^RaZSS\_ Qi SY\ aURS\T U^_ d\TZhiZ^l
SY\ V]TT\VS^\RR ]h SY\ ^]_\RÁ STU^RaZRRZ]^Rk w]SZV\
SYUS SY\ ^]_\ Y]RS [T]V\RR]T ZR f^UQc\ S] Z^S\Th\T\
`ZSY SY\ QfR lfUT_ZU^ \pV\[S _fTZ^l Z^ZSZUcZsUSZ]^
SZa\ U^_ SYUS SY\ QfR lfUT_ZU^ ^\d\T STU^RaZSR S]
SY\ ^\S`]Tgk v]^V\T^Z^l hUZc RZc\^V\ \^h]TV\a\^SZ^ Q]SY SZa\ U^_ dUcf\ _]aUZ^j UR T\qfZT\_ h]T SY\aURS\T U^_ []RRZQci h]T R]a\ RcUd\Rj `\ [T][]R\
SY\ fR\ ]h R[\VZeV ^\S`]Tg Z^S\ThUV\ SYUS Rf[b[]TSR Z^S\T^Uc _f[cZVUSZ]^ ]h SY\ aURS\T ^]_\ Z^ U
STU^R[UT\^S `Uik ¼URZVUccij SYZR Z^S\ThUV\ \^h]TV\R
U^ UlT\\a\^S Q]SY Z^ SY\ SZa\ U^_ Z^ SY\ dUcf\_]aUZ^ Q\S`\\^ Ucc SY\ a\RRUl\R l\^\TUS\_ QiQ]SY Z^S\T^Uc T\[cZVURk �^ VUR\ ]h _ZRUlT\\a\^Sj
^] a\RRUl\ ZR UVSfUcci R\^S S] SY\ ^\S`]Tgk XY\
UQR\^V\ ]h a\RRUl\ STU^RaZRRZ]^ VU^ Q\ _\S\VS\_Qi U QUVgf[ ^]_\j `YZVY \d\^SfUcci T\[cUV\R SY\hUfcSi ]^\k

zCL Â517,54 Ã/9Ä
�^ SY\ RV][\ ]h RUh\SibVTZSZVUc \aQ\__\_ RiRS\aRQUR\_ Z^ e\c_QfR\R ³\klk XX²Åv ³XXX\VYj µ¶¶µ·
U^_ uc\p�Ui ³¼\cRVY^\Tj �k 5, 71j µ¶¶µ··j hUZc RZbc\^V\ \^h]TVZ^l T\cZ\R fcSZaUS\ci Z^ QfR lfUT_ZU^Rk
¼fR lfUT_ZU^R UT\ ^\V\RRUTi S] _ZRUQc\ ^\S`]Tg
UVV\RR hT]a hUfcSi ^]_\R SYUS ]SY\T`ZR\ V]fc_ ]VbVf[i RVY\_fc\_ SZa\ ]h ]SY\T ^]_\Rk �^ U cZaZS
RZSfUSZ]^j SY\ QUQQcZ^l Z_Z]S hUfcS a]_\ `Y\T\
U hUfcSi Z^S\ThUV\ STU^RaZSR V]^RSU^Scij Ucc c\lZSbZaUS\ ^\S`]Tg STUmV VU^ Q\ _ZRTf[S\_k X] V]^ST]c
SYZR hUZcfT\ a]_\ SY\ QfR lfUT_ZU^ ecS\TR Ucc Z^S\TbhUV\ STU^RaZRRZ]^R S] SY\ ^\S`]Tgk X] Q\ \r\VSZd\Z^ SY\ ecS\TZ^lj SY\ QfR lfUT_ZU^ afRS Q\ hUZcbZ^_\[\^_\^S `ZSY T\R[\VS S] SY\ Z^S\ThUV\R ZS a]^bZS]TRj Zk\k ZS afRS Q\c]^l S] U R\[UTUS\ uv� ³uUfcS
v]^e^\a\^S �^ZS·j ^\\_R S] YUd\ ZSR ]`^ V][i ]hSY\ RVY\_fc\ U^_ U^ Z^_\[\^_\^S g^]`c\_l\ ]h SY\
SZa\ ³�fRYQij µ¶¶~·k �^ °Pu´QfRj SY\ ^\S`]TgZ^S\ThUV\ ZR hfcci _f[cZVUS\_ ³SY\ QfR ZSR\ch ZR UcR]_f[cZVUS\_· U^_ \UVY T\[cZVU ³¼fR �^S\ThUV\ �^ZS b¼��· UVSR UR U lfUT_ZU^ ]h SY\ ]SY\Tk ufTSY\Ta]T\j\UVY ¼�� aUg\R ZSR ]`^ Vc]Vg Ri^VYT]^ZsUSZ]^
U^_ YUR ZSR ]`^ V][i ]h SY\ RVY\_fc\k �^ XX²Åv

\UVY ^]_\ YUR UVV\RR S] S`] QfR cZ^\R U^_ SYfR
YUR S`] ^\S`]Tg Z^S\ThUV\R \UVY `ZSY ZSR ]`^ QfR
lfUT_ZU^k ´UVY QfR lfUT_ZU^ ³X\a[c\j ~¸¸½·YUR
U^ Z^_\[\^_\^S V][i ]h SY\ RVY\_fc\ U^_ SY\ZT ]`^
Vc]Vg ]RVZccUS]Tj Y]`\d\T SY\i _] ^]S Ri^VYT]^Zs\Z^_\[\^_\^Sci U^_ RYUT\ SY\ RUa\ []`\T Rf[[ci
U^_ SY\ RUa\ \^VU[RfcUSZ]^ UR SY\ZT V]^ST]cc\TRk
v]^R\qf\^Sci V]aa]^ a]_\ hUZcfT\R UT\ []RRZQc\k�\V\^Scij SY\ QfR lfUT_ZU^RYZ[ YUR Q\\^ a]d\_
S] U V\^STUc YfQj `YZVY ZR VU[UQc\ ]h [\Th]TaZ^lZSR ]`^ Vc]Vg Ri^VYT]^ZsUSZ]^k XYZR ^\` d\TRZ]^ZR U hfcci Z^_\[\^_\^S uv�j QfS ZR US SY\ RUa\SZa\ U RZ^lc\ []Z^S ]h hUZcfT\k XY\ _f[cZVUSZ]^ ]h
SY\ V\^STUc RSUT YfQ ]d\TV]a\R SYZR ZRRf\k uc\p�UifR\R U^ U[[T]UVY SYUS ZR d\Ti RZaZcUT S] XX²ÅvQfS ÆfRS h]T SZa\ STZll\T\_ STUmVk uc\p�Ui QfR
lfUT_ZU^R _] [\Th]Ta Z^_\[\^_\^S Vc]Vg Ri^VYT]b
^ZsUSZ]^k w]SZV\ Y]`\d\T SYUS °Pu´QfRj XX²ÅvU^_ uc\p�Ui Ucc UT\ QUR\_ ]^ RSUSZV ]ÇZ^\ RVY\_fcbZ^lj Zk\k SY\ RVY\_fcZ^l SUQc\R c]VUS\_ US \UVY QfR
lfUT_ZU^ UT\ ep\_ \d\^ SY]flY SY\i aUi Rf[[]TS
SY\ V]\pZRS\^V\ ]h _Zr\T\^S ][\TUSZ]^Uc a]_\Rj URZ^ XX²Åvk

»k XP�È´X P�vn�X´vX��´
PR T\h\TT\_ Q\h]T\j `\ S\RS\_ ]fT U[[T]UVY ]^ U^uXXbvPw RiRS\a ³Pca\Z_U 5, 71Cj µ¶¶µ·k �^ SYZR[T]S]V]cj QfR SZa\ ZR QT]g\^ Z^ V]^R\VfSZd\ ep\__fTUSZ]^ ViVc\R VUcc\_ ´c\a\^SUTi viVc\R ³́ vR·k´UVY ´v ZR STZll\T\_ Qi U R[\VZUc a\RRUl\ VUcc\_
XTZll\T �\RRUl\ ³X�· SYUS ^]S ]^ci STZll\TR SY\RSUTS ]h U ^\` ´v QfS UcR] VUTTZ\R SY\ R]bVUcc\_´vbRVY\_fc\j `YZVY ZR SY\ cZRS ]h a\RRUl\R SYUSafRS Q\ [T]_fV\_ ³STU^RaZSS\_· Z^ SY\ T\R[\VbSZd\ ´vk XY\ RcUd\ ^]_\R SYUS UT\ [T]_fV\TR ]hSY\ R[\VZe\_ a\RRUl\R STU^RaZS SY\ak XY\ ^UbSZd\ �Pv ]h vPw R]TSR ]fS V]ccZRZ]^R US QfR
UVV\RR `ZSYZ^ SY\ ´vk ¼i R\^_Z^l ]^ci ]^\ V]^ST]ca\RRUl\ [\T ´vj SY\ QU^_`Z_SY \mVZ\^Vi ]h SY\[T]S]V]c ZR RfQRSU^SZUcci Za[T]d\_ `ZSY T\R[\VS S]
V]^d\^SZ]^Uc aURS\TbRcUd\ UVV\RR V]^ST]ck
XY\ [T]S]V]c UcR] Rf[[]TSR Ri^VYT]^]fR ³[\TZ]_ZV·
U^_ URi^VYT]^]fR ³U[\TZ]_ZV· STUmV `ZSYZ^ S`]_ZRÆ]Z^S `Z^_]`R Z^ SY\ ´v ³uZlk ~·k XY\ aURS\TRVY\_fc\R SY\ Ri^VYT]^]fR STUmVj ]^cik uZ^Uccij
SY\ Ri^VYT]^]fR V]aaf^ZVUSZ]^ T\qfZT\a\^SR UT\RS]T\_ Z^ U SUQc\ VUcc\_ °i^VYT]^]fR �\qfZT\a\^SR
XUQc\ ³°�X·k �^bcZ^\ VYU^l\R S] SY\ °�X l]
SYT]flY U^ U_aZRRZ]^ V]^ST]c SYUS UVV\[SR SY\a
]^ci Zh SY\ ]d\TUcc STUmV RVY\_fcUQZcZSi ZR lfUTU^bS\\_k
¼\i]^_ SY\ \^h]TV\a\^S ]h hUZc RZc\^V\ Q]SY Z^ SY\aURS\T U^_ Z^ RcUd\ ^]_\Rj `YZVY ZR SY\ h]VfR ]h
SYZR `]Tgj SY\T\ UT\ ]SY\T ZRRf\R T\cUS\_ S] hUfcSbS]c\TU^V\ UR[\VSR Z^ uXXbvPw SYUS `\T\ UcT\U_i_\UcS `ZSY Z^ T\V\^S `]Tgk ²UTSZVfcUTcij S`] RfVY
UR[\VSR UT\ SY\ a\VYU^ZRa h]T aURS\T hUZcfT\ _\b
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uZlk ~k t]fQc\ [YUR\ \c\a\^SUTi ViVc\ `ZSY Ri^bVYT]^]fR U^_ URi^VYT]^]fR `Z^_]`Rk
S\VSZ]^ U^_ T\[cUV\a\^S ³u\TT\ZTU 5, 71Cj µ¶¶µ·
U^_ SY\ hUfcSbS]c\TU^S RVY\_fcZ^l ]h Ri^VYT]^]fRa\RRUl\R ³u\TT\ZTU 5, 71Cj µ¶¶~·k

JCL {7.1, yxD/,y5+-+
XY\ hUfcS Yi[]SY\RZR f[]^ `YZVY SYZR `]Tg ZR
QUR\_ V]^RZ_\TRW

•
²YiRZVUc hUfcSR RfVY UR SY]R\ VUfR\_ Qi \c\VbST]aUl^\SZV Z^S\Th\T\^V\j _\h\VSR ]T _UaUl\³\pS\T^Uc hUfcSR·k

•
w] Rf[[]TS h]T R[USZUc [T]pZaZSi hUfcSRj UR
V]aa]^ Z^ U^i QfRbQUR\_ S][]c]lij Q\VUfR\SY\ _\RSTfVSZ]^ ]h U RZ^lc\ ^]_\ aUi UcR]j
`ZSY YZlY [T]QUQZcZSij _ZRTf[S SY\ ^\S`]TgZ^S\ThUV\ U^_ SY\ ^\S`]Tg V]^^\VSZdZSi ZSR\chk

•
PR V]aa]^ Z^ Ucc QfRbQUR\_ RiRS\aRj [YiRZbVUc QfR [UTSZSZ]^ ZR ^]S S]c\TUS\_ f^c\RR SY\QfR ZR T\[cZVUS\_ U^_ SY\ [UTSZSZ]^ Ur\VSR ÆfRS
]^\ ]h SY\ QfRR\Rk

•
°cUd\ ^]_\R UT\ hUZcbRZc\^S Z^ SY\ SZa\ _]aUZ^jUcSY]flY SY\i VU^ UcR] Q\ hUZc RZc\^S Z^ SY\
dUcf\ _]aUZ^j `YZc\ aURS\T ^]_\R UT\ Uc`UiRhUZc RZc\^S Q]SY Z^ SY\ SZa\ U^_ Z^ SY\ dUcf\_]aUZ^k

Àk ´wu��v�wÈ uP�¹ °�¹´wv´ �w uXXbvPw

X`] _Zr\T\^S U[[T]UVY\R UT\ [T][]R\_ Z^ SYZR
[U[\T S] \^h]TV\ hUZc RZc\^S Q\YUdZ]T Q]SY Z^ SY\
aURS\T U^_ Z^ SY\ RcUd\ ^]_\Rk uUZc RZc\^V\ Z^ SY\RcUd\ ^]_\R VU^ Q\ \^h]TV\_ \ZSY\T fRZ^l _i^UaZVQfR lfUT_ZU^R ]T Z^S\T^Uc T\[cZVUSZ]^ U^_ S\a[]bTZs\_ UlT\\a\^Sk XY\ cUSS\T a\VYU^ZRa \^h]TV\hUZc RZc\^S Q]SY Z^ SY\ SZa\ U^_ Z^ SY\ dUcf\ _]baUZ^ U^_ ZS `UR _\RZl^\_ S] Q\ fR\_ [TZaUTZci
]^ SY\ aURS\T ^]_\Rj lZd\^ ZSR YZlY\T V]RSk w]SZV\Y]`\d\T SYUS Z^S\T^Uc T\[cZVUSZ]^ U^_ S\a[]TZs\_
UlT\\a\^S VU^ UcR] Q\ U_][S\_ US SY\ RcUd\ ^]_\R
`Y\^\d\T ^\\_\_k ti^UaZV QfR lfUT_ZU^R Z^ SY\ZT
SfT^ UT\ S] Q\ fR\_ ]^ SY\ RcUd\ ^]_\R ]^cij RZ^V\
SY\i VU^^]S Q\ U_][S\_ Z^ SY\ aURS\T ^]_\Rk

ÉCL 89-5A /I59I-5Ã /A 37* 599/9 45,53,-/* 37D7E-1-,-5+
7*4 A7.1, 3/*Ê*5>5*, >53y7*-+>+
�^ vPw \UVY RSUSZ]^ SYUS _\S\VSR U^ \TT]Tj R\^_R
U^ \TT]T oUl V]a[]R\_ ]h RZp V]^R\VfSZd\ _]aZb
^U^S QZSR \^UQcZ^l Ucc RSUSZ]^R ]^ SY\ QfR S] Q\
U`UT\ ]h U STU^RaZRRZ]^ \TT]Tk XY\ hTUa\ Ur\VS\_Qi SY\ \TT]T UfS]aUSZVUcci T\b\^S\TR Z^S] SY\ ^\pSUTQZSTUSZ]^ [YUR\k XY\ \TT]T T\V]d\Ti SZa\ ³SY\
SZa\ hT]a _\S\VSZ^l U^ \TT]T f^SZc SY\ []RRZQc\RSUTS ]h U ^\` hTUa\· dUTZ\R hT]a ~¿ S] »~ QZS
SZa\Rk X] [T\d\^S U^ \TT]^\]fR ^]_\ hT]a _ZRbTf[SZ^l SY\ hf^VSZ]^Z^l ]h SY\ `Y]c\ RiRS\aj \klkQi T\[\SZSZd\ci R\^_Z^l \TT]T hTUa\Rj SY\ vPw[T]S]V]c Z^Vcf_\R hUfcS V]^e^\a\^S a\VYU^ZRaR
SYUS UT\ UQc\ S] _\S\VS [\TaU^\^S YUT_`UT\ aUcbhf^VSZ]^Z^l U^_ S] T\a]d\ _\h\VSZd\ ^]_\R hT]a
SY\ ^\S`]Tgk X] _] SYZR U vPw V]^ST]cc\T YUR
S`] \TT]T V]f^S\TR} SY\ STU^RaZS \TT]T ³X´v·U^_ SY\ T\V\Zd\ \TT]T ³�´v· V]f^S\TR `YZVY UT\
Z^VT\a\^S\_Å_\VT\a\^S\_ UVV]T_Z^l S] U R\S ]h
Tfc\R ³¼�°vnj ~¸¸~·k t\R[ZS\ vPw \mVZ\^S Zab[c\a\^SUSZ]^ ]h \TT]T _\S\VSZ]^ VU[UQZcZSZ\R U^_
UfS]aUSZV hUZcbRZc\^V\ \^h]TV\a\^Sj T\h\TT\_ UQ]d\jU vPw ^]_\ ]^ci T\UVY\R SY\ QfR ]r RSUS\ ³hUZc
RZc\^V\· UhS\T U T\cUSZd\ci c]^l [\TZ]_ ]h SZa\³̀ Y\^ SY\ X´v T\UVY\R µºº·k u]T \pUa[c\j Z^
SY\ VUR\ ]h U^ \TTUSZV STU^RaZSS\T Z^ U »µ ^]_\
vPw ^\S`]Tg US ~ �Q[Rj SY\ `]TRSbVUR\ SZa\ S]QfR ]r ZR µkÀ½ aR ³�fe^] U^_ Ë\TÌRRZa]j ~¸¸¿·k
�]T\]d\Tj U vPw ^]_\ Tf^^Z^l U^ \TT]^\]fR U[b[cZVUSZ]^ VU^ UcR] V]a[T]aZR\ a]RS ]h SY\ c\lZSbZaUS\ STUmV RVY\_fc\_ UVV]T_Z^l U YZlY\T cUi\T[T]S]V]c Za[c\a\^S\_ Z^ R]hS`UT\ Z^ U RSU^_UT_
vPw V]^ST]cc\Tj RZa[ci Qi UVV\RRZ^l SY\ ^\S`]Tg
US UTQZSTUTi []Z^SR Z^ SZa\k w]SZV\ SYUS U hUfcSi
U[[cZVUSZ]^ Tf^^Z^l Z^ U ^]_\ `ZSY U vPw V]^bST]cc\T aUi STU^RaZS US U^i SZa\ `ZSY]fS VUfRZ^l
U^i ^\S`]Tg \TT]TRj U^_ V]^R\qf\^Sci f^UQc\ ]hc\U_Z^l SY\ vPw V]^ST]cc\T S] SY\ QfRb]r RSUS\j
RZa[ci Qi fRZ^l SY\ YZlY\RS a\RRUl\ [TZ]TZSZ\Rk P^f^V]^ST]cc\_ U[[cZVUSZ]^ STU^RaZSSZ^l US UTQZSTUTi[]Z^SR Z^ SZa\ dZU U ^]^bhUfcSi vPw V]^ST]cc\TZR U afVY R\d\T\ RZSfUSZ]^ SYU^ U hUfcSi vPwV]^ST]cc\T UcR] STU^RaZSSZ^l US UTQZSTUTi []Z^SR Z^
SZa\ Q\VUfR\j Z^ SY\ eTRS VUR\j U ^]^ hUfcSi vPwV]^ST]cc\T YUR ^] a\U^R S] _\S\VS U^ \TT]^\]fR
U[[cZVUSZ]^k �^ SY\ R\V]^_ VUR\ SY\ vPw V]^ST]cc\T
`]fc_ \^S\T QfRb]r RSUS\ UhS\T U `YZc\k

ÉCz Fx*7>-3 E.+ =.794-7*+
�a[c\a\^SZ^l U QfR lfUT_ZU^ Z^ vPw ZR ^]S U
STZdZUc SURgk vPw [T]S]V]c `]TgR Z^ U QZS Qi QZSQURZR U^_ US U^i Z^RSU^S U^i ^]_\ aUi STU^RbaZS ³\klk RSUTS U^ \TT]T hTUa\· _\[\^_Z^l ]h ZSRc]VUc dZ\` ]h SY\ QfRk XYUS ZRj SY\ STU^RaZRRZ]^
U^_ T\V\[SZ]^ RZl^UcR UT\ Vc]R\ci T\cUS\_ US SY\
QZS c\d\c U^_ ^]S ]^ SY\ hTUa\ c\d\c UR Z^ ]SY\T
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uZlk µk �a[c\a\^SZ^l SY\ QfR lfUT_ZU^ QUR\_ ]^
U^ ]rbSY\bRY\ch vPw V]^ST]cc\Tk

e\c_QfR\Rj \klk ±]Tc_u�²j XX²Åv U^_ uc\p�Uik
XYfR SY\ Si[ZVUc S\VY^Zqf\ fR\_ Z^ QfR lfUT_ZU^Rh]T SY\ cURS S`] ^\S`]TgRj Zk\k ZR]cUSZ^l SY\ T\R[\VbSZd\ ^]_\ hT]a SY\ ^\S`]Tg ]fSRZ_\ ZSR Ucc]`\_
STU^RaZRRZ]^ÅT\V\[SZ]^ `Z^_]`Rj ZR ^]S []RRZQc\ Z^
vPw Q\VUfR\j \d\^ ]fSRZ_\ RfVY `Z^_]`Rj vPw
^]_\R afRS U^R`\T S] \d\Ti hTUa\ `ZSY SY\ UVbg^]`c\_l\ QZS U^_ afRS [UTSZVZ[US\ Z^ SY\ T\Ri^bVYT]^ZsUSZ]^ [T]V\RR f[]^ \TT]TR Qi STU^RaZSSZ^l\TT]T hTUa\Rk �^ ]fT U[[T]UVY SY\ vPw V]^ST]cc\T
]h U ^]^bhUfcSi ^]_\ [UTSZVZ[US\R Z^ \d\Ti ^\S`]TgSTU^RUVSZ]^k �S ZR ZR]cUS\_ hT]a SY\ ^\S`]Tgj Qi
SY\ QfR lfUT_ZU^j ]^ci Zh ZS USS\a[SR S] V]TTf[S
SY\ QfR RVY\_fc\k XY\ QfR lfUT_ZU^R [T][]R\_ h]T
SY\ RcUd\ ^]_\R UT\ Z^ZSZUcci [T]lTUaa\_j US T\R\S
SZa\j Qi SY\ ^]_\ Y]RS [T]V\RR]T `ZSY SY\ R\S ]ha\RRUl\R SYUS SY\ ^]_\ ZR T\R[]^RZQc\ S] STU^RaZSkPS Tf^ SZa\ SY\ QfR lfUT_ZU^ ZR [T]lTUaa\_ Qi
SY\ ^\S`]Tg aURS\Tj h]T \d\Ti \c\a\^SUTi ViVc\jQi a\U^R ]h SY\ STZll\T a\RRUl\k ¼]SY SY\ QfR
lfUT_ZU^ U^_ SY\ ^]_\ vPw V]^ST]cc\T ³V]^^\VS\_
S] SY\ ^]_\ Y]RS [T]V\RR]T· T\V\Zd\ SY\ aURS\T
STZll\T a\RRUl\ Z^ [UTUcc\ck w]SZV\ SYUS SY\ ^]_\Y]RS [T]V\RR]T ZR f^UQc\ S] Z^S\Th\T\ `ZSY SY\ QfR
lfUT_ZU^ \pV\[S _fTZ^l Z^ZSZUcZsUSZ]^ SZa\k X`]_\RZl^ ][SZ]^R `\T\ V]^RZ_\T\_ h]T Za[c\a\^SZ^l
SY\ QfR lfUT_ZU^Rk �^\ ZR QUR\_ ]^ U^ ]rbSY\bRY\ch vPw V]^ST]cc\T U^_ SY\ ]SY\T ]^\ ZR QUR\_
]^ R[\VZUcZs\_ YUT_`UT\ SYUS Za[c\a\^SR U RfQR\S
]h SY\ vPw [T]S]V]cj ]^cik

ÉCzCLC 8.+ =.794-7* .+-*= 7* /Í(,y5(+y51A 6GÎ
3/*,9/1159 P []RRZQc\ R]cfSZ]^ S] Za[c\a\^S SY\uXXbvPw QfR lfUT_ZU^ ZR S] fR\ U R\V]^_ RSU^b_UT_ vPw V]^ST]cc\Tj SYUS Rf[[]TSR RZc\^S a]_\
][\TUSZ]^ j USSUVY\_ S] U _\_ZVUS\_ aZVT]V]^bST]cc\Tk XYZR \^R\aQc\ ZR V]^^\VS\_ Z^ [UTUcc\c `ZSY
SY\ ^]_\ Y]RS [T]V\RR]T vPw V]^ST]cc\Tj Y\T\UhS\T
UcR] VUcc\_ aUZ^ V]^ST]cc\Tj U^_ Q\h]T\ SY\ QfR
_TZd\Tj S] a]^ZS]T U^_ V]^ST]c SY\ ][\TUSZ]^ ]h
SY\ ^]_\ ³uZlk µ·k
�^ZSZUccij SY\ QfR lfUT_ZU^ T\V\Zd\R SY\ ^\S`]Tg
STUmVj Zk\k �Ï¼ÈÐ�ÏwÐ�Ïj Z^ [UTUcc\c `ZSY

SY\ aUZ^ vPw V]^ST]cc\Tk PhS\T T\V\ZdZ^l U^_ _\bV]_Z^l U STZll\T a\RRUl\ SY\ QfR lfUT_ZU^ `UZSRh]T SY\ Q\lZ^^Z^l ]h SY\ Ri^VYT]^]fR `Z^_]` S]\^S\T []cZVZ^l a]_\k �^ SYZR a]_\j SY\ T\V\[SZ]^
]h ZSR vPw V]^ST]cc\T ZR R`ZSVY\_ S] SY\ ]fS[fS ]h
SY\ ^]_\ aUZ^ vPw V]^ST]cc\Tj Zk\k �Ï¼ÈÐXÏwj
U^_ RSUTSR []cZVZ^l SY\ ^\S`]Tg STUmV l\^\TUS\_Qi SY\ ^]_\ aUZ^ vPw V]^ST]cc\T f^SZc SY\ \^_
]h SY\ Ri^VYT]^]fR `Z^_]`k PhS\T SYUS ZS l]\RQUVg S] SY\ Z^ZSZUc RSUS\ U^_ SY\ `Y]c\ [T]V\RRZR T\[\US\_ \d\Ti ViVc\k �^\ ]h SY\ cZaZSUSZ]^R
]h SYZR U[[T]UVY V]a\R hT]a SY\ hUVS SYUS SY\
QfR lfUT_ZU^ aZVT]V]^ST]cc\T ]^ci Q\V]a\R U`UT\
]h U^i a\RRUl\ UhS\T ZS YUR Q\\^ hfcci T\V\Zd\_Qi SY\ vPw V]^ST]cc\Tk XY\T\h]T\j SY\ \TT]T _\bS\VSZ]^ cUS\^Vi ³uZlk »· ZR US c\URS UR c]^l UR
SY\ STU^RaZRRZ]^ SZa\ ]h ]^\ a\RRUl\ [cfR SY\
SZa\ SUg\^ Qi SY\ aZVT]V]^ST]cc\T S] VY\Vg SY\
a\RRUl\ dUcZ_ZSi ³T\V\Zd\ Z^S\TTf[S cUS\^Vi U^_[T]V\RRZ^l b �Ï �°�·k �h SY\ �Ï �°� _fTUSZ]^ ZRRY]TS\T SYU^ SY\ vPw Z^S\TbhTUa\ R[UV\j Zk\k » QZSSZa\Rj SY\ ^]_\ `Zcc Q\ ZR]cUS\_ Q\h]T\ U^i RfQbR\qf\^S STU^RaZRRZ]^ VU^ RSUTSk XYfRj SY\ `]TRSbVUR\ hUZc RZc\^V\ \^h]TV\a\^S cUS\^Vi `Zcc \qfUc ~»¾QZS SZa\R V]TT\R[]^_Z^l S] ~»» QZS SZa\R h]T UaUpZafa vPw µk¶P a\RRUl\ [cfR » QZS SZa\R
h]T SY\ Z^S\TbhTUa\ R[UV\k n]`\d\Tj SYZR cUS\^ViVU^ Q\ c]^l\T Zh SY\ �Ï �°� _fTUSZ]^ \pS\^_RQ\i]^_ SY\ vPw Z^S\TbhTUa\ R[UV\k �^ SYZR VUR\jSY\ ^]_\ aUi RSUTS U^]SY\T STU^RaZRRZ]^ Q\h]T\
SY\ QfR lfUT_ZU^ SUg\R UVSZ]^ U^_ ZR]cUS\R ZS hT]a
SY\ ^\S`]Tgk XY\^j SY\ QfR lfUT_ZU^ UQ]TSR SY\
]^bl]Z^l STU^RaZRRZ]^ Zaa\_ZUS\ci U^_ U^ \TT]TZR l\^\TUS\_ Z^ SY\ ^\S`]Tg VUfRZ^l Z^S\Th\T\^V\hT]a \TT]T hTUa\R Q\S`\\^ ~¿ U^_ »~ QZS SZa\Rk
XY\ `]TRSbVUR\ hUZc RZc\^V\ \^h]TV\a\^S cUS\^Vi
`Zcc SYfR Q\ ~¾À QZS SZa\R ³~»» Ñ »~· [cfR SY\
�Ï �°� _fTUSZ]^k
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uZlk »k uUZc RZc\^V\ \^h]TV\a\^S fRZ^l U QfR
lfUT_ZU^ QUR\_ ]^ U RSU^_UT_ vPw V]^bST]cc\Tk

u]T RaUcc RZs\_ Ri^VYT]^]fR `Z^_]`R U^_ c]` QfR
STU^RaZRRZ]^ TUS\j U hUfcSi ^]_\ VU^ V]TTf[S URZl^ZeVU^S [UTS ]hj ]T \d\^ Uccj SY\ Ri^VYT]^]fR
`Z^_]`k n]`\d\Tj ZS ]^ci V]TTf[SR U RZ^lc\ Ri^bVYT]^]fR `Z^_]` RZ^V\ SY\ ^]_\ ZR SY\^ ZR]cUS\_hT]a SY\ ^\S`]Tg Qi SY\ QfR lfUT_ZU^k PhS\T _ZRbUQcZ^l SY\ QfR UVV\RRj SY\ QfR lfUT_ZU^ aUi UcR]
VUfR\ U YUT_ T\R\S SY\ ^]_\ Y]RS [T]V\RR]T U^_ ZSR
T\R[\VSZd\ vPw V]^ST]cc\Tj Zh [T]lTUaa\_ S] _]



R] US Z^ZSZUcZsUSZ]^ SZa\k XYZR aZlYS Q\ Y\c[hfc h]T
SY\ VUR\ ]h U ^]^b[\TaU^\^S hUZcfT\j Ucc]`Z^l S]
^]_\ S] T\V]d\T UfS]^]a]fRcik

ÉCzCzC &D53-71-Ò54 y794Ã795 P^]SY\T U[[T]UVYZR S] fR\ R[\VZUcZs\_ YUT_`UT\ SYUS Za[c\a\^SR URfQR\S ]h SY\ vPw [T]S]V]c U^_ ZR UQc\ S] \pUaZ^\
SY\ dUcZ_ZSi ]h U^ ]^l]Z^l a\RRUl\ STU^RaZRRZ]^j
TZlYS UhS\T SY\ STU^RaZRRZ]^ ]h SY\ T\R[\VSZd\ �t
U^_ t¹v ³uZlk À·k w]SZV\ SYUS U a\RRUl\ aUi UcR]Q\ \TT]^\]fR _f\ S] U `T]^l RZs\ ³t¹v \TT]T·k �^
SYZR U[[T]UVYj RZ^V\ SY\ QfR lfUT_ZU^ VU^ _\S\VS
U^ \TT]^\]fR a\RRUl\ \UTcZ\Tj ZS VU^ UcR] SUg\
UVSZ]^ R]]^\T U^_ SYfRj ZSR `]TRSbVUR\ hUZc RZc\^V\\^h]TV\a\^S cUS\^Vi ZR RY]TS\Tk
�[]^ STZll\T a\RRUl\ T\V\[SZ]^j SY\ QfR lfUT_ZU^_\V]_\R ZSj \pSTUVSR SY\ ^]_\ RVY\_fc\ h]T SYUS´v U^_ SY\ Ri^VYT]^]fR `Z^_]` c\^lSY ³XUQc\ ~·kuT]a SY\ ´vbRVY\_fc\j SY\ QfR lfUT_ZU^ UcR] _\bTZd\R SY\ ^faQ\T ]h a\RRUl\R S] STU^RaZS ³

Nmsg

·
Z^ SYUS ´vk XY\ ][\TUSZ]^ ]h SY\ QfR lfUT_ZU^_fTZ^l SY\ Ri^VYT]^]fR `Z^_]` ZR QUR\_ ]^ ZSR
VU[UVZSi S] ]QR\Td\ SY\ ^\S`]Tg RSUS\ ³

Rxbus

·
U^_ SY\ ^]_\ STU^RaZRRZ]^ RSUS\ ³

Txnode

·j Z^_\b[\^_\^Scik X]l\SY\T `ZSY SY\ g^]`c\_l\ ]h
Nmsg

j
SY\ QfR lfUT_ZU^ _TZd\R SY\ QfR STU^RaZRRZ]^ cZ^\³
Txbus

· UVV]T_Z^l S] SY\ h]cc]`Z^l Tfc\RW
³~· �h

Nmsg > 0
U^_ SY\ QfR ZR Z_c\ SYU^

Txbus =
Txnode

k XYZR Ucc]`R SY\ ^]_\ S] RSUTS U a\RbRUl\ STU^RaZRRZ]^k
Nmsg

ZR _\VT\a\^S\_ h]T\UVY RfVV\RRhfc STU^RaZRRZ]^k³µ· �h
Nmsg = 0

U^_ SY\ QfR ZR Z_c\ SYU^
Txbus =

recessive
³SY\ ^]_\ VU^^]S RSUTS U a\RRUl\

STU^RaZRRZ]^·k³»· �h U STU^RaZRRZ]^ hT]a ]SY\T ^]_\ ZR Z^[T]lT\RR SYU^
Txbus = Txnode

j QfS ]^ci S]
STU^RaZS UVg^]`c\_l\ QZSRj \TT]T hTUa\R ]T
]d\Tc]U_ hTUa\Rk PS Ucc ]SY\T SZa\R

Txbus =
recessive

k
±Y\^\d\Tj SY\ ^]_\ RSUTSR U STU^RaZRRZ]^ _fTZ^l
SY\ Ri^VYT]^]fR `Z^_]` `ZSY waRlÓ¶j SY\ QfR
lfUT_ZU^ []cZVZ\R SY\ STU^RaZRRZ]^ QZS Qi QZS f^SZc
SY\ \^_ ]h SY\ a\RRUl\ �t U^_ SY\ t¹v e\c_Rk �h
]^\ ]h SY\R\ e\c_R ZR Z^V]TT\VSj SY\ QfR lfUT_ZU^Zaa\_ZUS\ci UQ]TSR SY\ ]^bl]Z^l STU^RaZRRZ]^jZ^_fVZ^l U^ \TT]T Z^ SY\ QfR U^_ ZR]cUSZ^l SY\
^]_\ hT]a SY\ ^\S`]Tgk °ZaZcUTci S] SY\ [T\dZ]fR
VUR\j U YUT_ T\R\S S] SY\ Y]RS ^]_\ [T]V\RR]T
U^_ vPw V]^ST]cc\T aUi UcR] Q\ l\^\TUS\_k �^
SY\ [T]S]Si[\ Za[c\a\^SUSZ]^j SY\ QfR lfUT_ZU^RYUd\ Z^_\[\^_\^S d]cSUl\ U^_ Vc]Vg R]fTV\Rk XY\uXXbvPw QfR lfUT_ZU^ RYUT\R a]RS ]h QfZc_Z^lQc]VgR ]h U RSU^_UT_ vPw V]^ST]cc\Tj \pV\[S SY\
]^\R _ZT\VSci T\cUS\_ `ZSY a\RRUl\ STU^RaZRRZ]^RZ^V\ ZS _]\R ^]S STU^RaZSk �S ZR QUR\_ ]^ U^ �²
V]T\ _\d\c][\_ US �^Zd\TRZSi ]h Pd\ZT] ³PTqf\ZT]
U^_ �cZd\ZTUj µ¶¶»·k �^ SYZR U[[T]UVYj SY\ `]TRSbVUR\ hUZc RZc\^V\ \^h]TV\a\^S cUS\^Vi ³±vu°¹·

V]TT\R[]^_R S] SY\ \TT]T _\S\VSZ]^ cUS\^Vij Zk\k µµQZS SZa\R ³°�u S] t¹v [cfR RSfr QZSR· [cfR SY\
YUT_`UT\ \TT]T _\S\VSZ]^ _\cUi ³∆Hardware

·j [cfR
SY\ SZa\ SUg\^ Qi SY\ STU^RaZRRZ]^ ]h \TT]T hTUa\RZ^_fV\_ Qi SY\ QfR lfUT_ZU^ `Y\^ SY\ ]^bl]Z^lSTU^RaZRRZ]^ ZR UQ]TS\_j Zk\k Q\S`\\^ ~¿ U^_ »~ QZS
SZa\R ³uZlk º·k XY\ T\RfcSZ^l dUcf\ VU^ Q\ ]QSUZ^\_Qi \p[T\RRZ]^ ³~·k

WCFSL = d(22 + 31 + ∆Hardware)e × δbit

³~·

�h
∆Hardware

ZR ]h SY\ ]T_\T ]h aUl^ZSf_\ ]h Uh\` QZS SZa\Rj SY\^j ±vu°¹ `Zcc Q\ Vc]R\ S] ºµ
QZS SZa\Rj `YZVY ZR SY\ STU^RaZRRZ]^ SZa\ ]h UaZ^ZafabRZs\_ vPw hTUa\k XYfRj SY\ Z^S\Th\Tb\^V\ VUfR\_ Qi UQ]TSZ^l U^ \TT]^\]fR STU^RaZRbRZ]^ ZR Uc`UiR RY]TS\T ]T \qfUc S] SY\ SZa\ Ucc]bVUS\_ Qi SY\ aURS\T S] U V]TT\VS a\RRUl\k °Z^V\
U ^]_\ ZRRfZ^l U^ \TT]^\]fR a\RRUl\ afRS YUd\
Nmsg > 0

j SYZR a\U^R SYUS SY\ Z^S\Th\T\^V\ fR\R
SY\ QfR SZa\ Ucc]VUS\_ S] SYUS ^]_\j `ZSY [TUVSZbVUcci ^] Z^S\Th\T\^V\ ]^ SY\ QfR RVY\_fc\k

ÉCJ )*,59*71 95D1-37,-/* 7*4 ,5>D/9-Ò54 7=955>5*,
u]T SY\ VUR\ ]h SY\ aURS\T ^]_\j U^_ []RRZQciR]a\ RcUd\ ^]_\Rj ZS ZR ^\V\RRUTi S] \^h]TV\ hUZcbRZc\^V\ Q]SY Z^ SY\ SZa\ U^_ dUcf\ _]aUZ^Rk XYZRZR aU^_US]Ti Z^ SY\ aURS\Tj S] lfUTU^S\\ SY\ V]TbT\VS^\RR ]h SY\ ´vbRVY\_fc\ SYUS ZR QT]U_VURS S]SY\ ^\S`]Tgk XYZR U[[T]UVY ZR QUR\_ ]^ U R[\VZeV
^\S`]Tg Z^S\ThUV\ SYUS Rf[[]TSR Z^S\T^Uc _f[cZVUbSZ]^ ]h SY\ ^]_\ Z^ U STU^R[UT\^S `Uik ¼URZVUccij
SYZR Z^S\ThUV\ \^h]TV\R U^ UlT\\a\^S Q]SY Z^ SY\
SZa\ U^_ Z^ SY\ dUcf\ _]aUZ^ Q\S`\\^ Ucc SY\
a\RRUl\R l\^\TUS\_ Qi Q]SY Z^S\T^Uc T\[cZVURk �^
VUR\ ]h _ZRUlT\\a\^Sj ^] a\RRUl\ ZR UVSfUcci R\^S
S] SY\ ^\S`]Tgk uZlk ¾ _\[ZVSR RfVY U ^\S`]TgZ^S\ThUV\ _\RZl^\_ h]T U^ uXXbvPw RiRS\a VUcc\_
tfUc ²T]V\RR]Tb vPw V]^ST]cc\T �^S\ThUV\ ³t²v�·kXY\ v²�R Tf^ hT]a Z^_\[\^_\^S Vc]VgR U^_ \UVY
]h SY\a ZR V]^^\VS\_ S] U _\_ZVUS\_ t²v� []TS³]^ SY\ c\hS RZ_\· SYT]flY `YZVY ZS R\\R SY\ vPwV]^ST]cc\T [T]lTUaaZ^l Z^S\ThUV\ UR Zh ZS `UR [YiRbZVUcci V]^^\VS\_ S] ZSk °i^VYT]^ZsUSZ]^ Q\S`\\^
v²�R ZR \^h]TV\_ Qi R\aZbRi^VYT]^]fR []TS Z^bS\ThUV\Rk
XY\ vPw V]^ST]cc\T ZR V]^^\VS\_ ]^ SY\ TZlYS RZ_\[]TSk XYZR []TS ZR VfRS]aZs\_ UVV]T_Z^l S] SY\
Z^S\ThUVZ^l T\qfZT\a\^SR ]h SY\ R[\VZeV V]^ST]cc\TQ\Z^l fR\_k P[UTS hT]a SYUSj SY\ _USU[USY RY]`^Z^ uZlk ¾ ZR RSU^_UT_ h]T U^i vPw V]^ST]cc\T Si[\k
XY\ QfR STU^RUVSZ]^R Z^ZSZUS\_ Qi SY\ v²�R UT\STU^RcUS\_ Qi SY\ t²v� Z^ T\U_ ]T `TZS\ vPwV]^ST]cc\T UVV\RR\Rk Pcc v²� `TZS\R _ZT\VS\_ hT]a\UVY []TS S] U^i V]^ST]cc\T T\lZRS\Tj l] SYT]flY
U R\[UTUS\ ±TZS\ u�u� a\a]Tik XY\R\ a\a]TZ\R_\V]f[c\ SY\ S`] v²�Rj Ucc]`Z^l SY\a S] Tf^ US
SY\ZT ]`^ [UV\k XY\ v]a[UTUS]T f^ZS V]a[UT\R US
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uZlk Àk ¼fR lfUT_ZU^ Z^S\lTUSZ]^ Z^ SY\ ^]_\k

SOF+ID+RTR+Res+DLC
 Error frame  (17 to 31 bits)
 


Error detection latency


Scheduling


error


worst case fail silence


enforcement latency


SOF+ID+RTR+Res+DLC


OK to


proceed


Data+CRC+EOF
 IFS


From hereafter the node


is isolated from the bus


SOF+ID+.........
IFS
 ...


uZlk ºk ´^h]TVZ^l hUZc RZc\^V\ `ZSY QfR lfUT_ZU^R QUR\_ ]^ R[\VZUcZs\_ YUT_`UT\k

Write FIFO A


Write FIFO B


Comparator
 Program timer


Reg. File B


Reg. File A


ADD. Dec. B


Add. Dec. A


Control Unit


CPU Port A


CPU Port B


CAN


Controller


Port


RbB


RbA


Wb


Tout


B


A

A=B


Busy B


Busy A


INT A


INT B


uZlk ¾k �^S\ThUVZ^l U [UZT ]h [T]V\RR]TR `ZSY U vPw V]^ST]cc\T Z^ U aURS\T ^]_\ S] \^h]TV\ hUZcbRZc\^SQ\YUdZ]Tk
Ucc SZa\R SY\ V]^S\^SR US SY\ Y\U_ ]h SY\ S`] ±TZS\u�u�Rk P `TZS\ UVV\RR S] SY\ vPw V]^ST]cc\T ZR
l\^\TUS\_ ]^ci Zh U aUSVY ZR _\S\VS\_ ³V]TT\VS
]fS[fS Z^ SY\ dUcf\ _]aUZ^·k XY\ ²T]lTUaaUQc\
XZa\T ³²X· Ucc]`R SYZR dUcZ_USZ]^ S] Q\ \pS\^_\_
S] SY\ SZa\ _]aUZ^ UR T\qfZT\_ h]T \pUa[c\ `ZSY
SY\ l\^\TUSZ]^ ]h uXXbvPw STZll\T a\RRUl\Rk �^
SYZR VUR\j `Y\^ U v²� `TZS\R SY\ STU^RaZRRZ]^
T\qf\RS ]^ ZSR ±TZS\ u�u�j SY\ ²X ZR RSUTS\_k
XY\ ]SY\T v²� afRS ZRRf\ ZSR T\qf\RS Q\h]T\ SY\[T]lTUaa\_ SZa\b]fS Z^S\TdUc ³V]TT\VS ]fS[fS Z^SY\ SZa\ _]aUZ^· Zh SY\ STU^RaZRRZ]^ T\qf\RS ZR S]Q\ \r\VSZd\ci [URR\_ S] SY\ vPw V]^ST]cc\Tk �h U
SZa\b]fS ZR T\UVY\_ ]T U aZRaUSVY ZR _\S\VS\_ ]^SY\ v]a[UTUS]Tj U^ \pS\T^Uc cZ^\ RZl^UcR SY\ hUfcSjUcc]`Z^l SY\ ^]_\ S] Q\ _ZRUQc\_k XY\ S\a[]TUc
dUcZ_USZ]^ ZR R\c\VS\_ ]^ U [\T STU^RUVSZ]^ QURZR

UVV]T_Z^l S] YUT_`ZT\_ t²v� V]^elfTUSZ]^kPRR]bVZUS\_ `ZSY \UVY v²� []TS SY\T\ ZR UcR] U �\lZRS\TuZc\j `YZVY T\[cZVUS\R a]RS vPw V]^ST]cc\T T\lZRbS\TRk XY\R\ Z^Vcf_\ SY\ Z^S\TTf[Sj RSUSfRj V]^ST]c
U^_ V]aaU^_ T\lZRS\TRj UR `\cc UR SY\ T\V\Zd\Qfr\Tk Pcc SY\ T\lZRS\TR YUd\ SY\ RUa\ hf^VSZ]^UcZbSZ\R UR SY\ZT ]TZlZ^Uc V]f^S\T[UTSR `ZSYZ^ SY\ vPwV]^ST]cc\Tk XYZR T\[cZVUSZ]^ ]h SY\ V]^ST]cc\T T\lZRbS\TR Z^RZ_\ SY\ t²v� ZR ^\V\RRUTi h]T S`] T\UR]^RkuZTRScij Q\VUfR\ Z^ a]RS V]^ST]cc\TRj R]a\ T\lZRS\TR
VYU^l\ UhS\T Q\Z^l T\U_ ³\klk Z^S\TTf[S U^_ RSUSfR
T\lZRS\TR·k °\V]^_cij Q\VUfR\ SYZR Ucc]`R SY\ v²�RS] Tf^ _\V]f[c\_ ³h]T \pUa[c\j `Y\^ SY\i Q]SY
T\U_ SY\ T\V\Zd\ Qfr\T·k XY\ t²v� aUZ^SUZ^R Q]SYT\lZRS\T ec\R f[ S] _US\ UVV]T_Z^l S] SY\ Z^S\T^UcRSUS\ ]h SY\ vPw V]^ST]cc\Tk XYZR ZR UVYZ\d\_ Qi U
V]aQZ^USZ]^ ]h []ccZ^l [\TZ]_ZVUcci SY\ V]^ST]cc\T



T\lZRS\TR U^_ fRZ^l Z^S\TTf[SR S] RZl^Uc VYU^lZ^l
V]^_ZSZ]^R Z^ SY\ V]^ST]cc\Tk u]T \pUa[c\ `Y\^
SY\ Z^S\TTf[S cZ^\ hT]a SY\ vPw V]^ST]cc\T ZR URbR\TS\_ Z^_ZVUSZ^l U a\RRUl\ T\V\[SZ]^j SY\ V]^ST]cf^ZS V][Z\R SY\ V]^S\^SR ]h SY\ V]^ST]cc\T Z^S\TTf[S
T\lZRS\Tj RSUSfR T\lZRS\T U^_ T\U_ Qfr\T S] SY\ZT
T\R[\VSZd\ []RZSZ]^R Z^ Q]SY �\lZRS\T uZc\R Z^RZ_\
SY\ t²v�k ¼]SY Z^S\TTf[S cZ^\R UT\ SY\^ UVSZdUS\_U^_ SY\ v²�R ^]` T\R[]^_ S] SY\R\ Z^S\TTf[SR URZh SY\i `\T\ R\TdZVZ^l _ZT\VSci SY\ vPw V]^ST]cc\Tk

ºk v�wv¹�°��w°

XYZR [U[\T V]^RZ_\T\_ SY\ l\^\TUc [T]Qc\a ]h Zab[]RZ^l hUZc RZc\^S Q\YUdZ]T Z^ _i^UaZV aURS\TbRcUd\UTVYZS\VSfT\Rk X`] R]cfSZ]^R UT\ U__T\RR\_j Q]SYQUR\_ ]^ YUT_`UT\ V]a[]^\^SR SYUS UT\ USSUVY\_
S] SY\ ^]_\ÁR ^\S`]Tg Z^S\ThUV\k �^\ R]cfSZ]^ T\cZ\R
]^ QfR lfUT_ZU^R SYUS Ucc]` \^h]TVZ^l hUZcbRZc\^V\Z^ SY\ SZa\ _]aUZ^j Zk\k SY\i Z^YZQZS hUfcSi ^]_\RhT]a STU^RaZSSZ^l a\RRUl\R US UTQZSTUSZ^l []Z^SRZ^ SZa\ `URSZ^l QU^_`Z_SY U^_ _ZRSfTQZ^l c\lZSZbaUS\ STUmV k XY\R\ QfR lfUT_ZU^R UT\ U_U[S\_ S]Rf[[]TS _i^UaZV STUmV RVY\_fcZ^l U^_ UT\ eS h]TfR\ Z^ SY\ RcUd\ ^]_\Rj ]^cik XY\ ]SY\T R]cfSZ]^ T\bcZ\R ]^ U R[\VZUc ^\S`]Tg Z^S\ThUV\j `ZSY _f[cZVUS\_aZVT][T]V\RR]T Z^S\ThUV\j SYUS Rf[[]TSR Z^S\T^Uc
T\[cZVUSZ]^ ]h SY\ ^]_\j STU^R[UT\^Scik �^ SYZR VUR\jhUZcbRZc\^V\ VU^ Q\ URRfT\_ Q]SY Z^ SY\ SZa\ U^_
dUcf\ _]aUZ^ RZ^V\ STU^RaZRRZ]^R UT\ VUTTZ\_ ]fS
]^ci Zh Q]SY Z^S\T^Uc ^]_\R UlT\\ ]^ SY\ STU^RaZRbRZ]^ Z^RSU^S U^_ a\RRUl\ V]^S\^SRk XYZR R]cfSZ]^ ZR
U_U[S\_ h]T fR\ Z^ SY\ aURS\T ^]_\ QfS VU^ UcR] Q\fR\_j Zh _\RZT\_j Z^ RcUd\ ^]_\Rk XY\ V]^V\[SR Q\bYZ^_ Q]SY R]cfSZ]^R UT\ U[[cZVUQc\ S] aURS\TbRcUd\
^\S`]TgR Z^ l\^\TUck n]`\d\Tj SY\ _ZRVfRRZ]^ U^_Za[c\a\^SUSZ]^ `\T\ h]VfR\_ ]^ SY\ uXXbvPw[T]S]V]ck X`] []RRZQc\ Za[c\a\^SUSZ]^R h]T SY\QfR lfUT_ZU^R UT\ [T\R\^S\_ U^_ _ZRVfRR\_j `YZVYYUd\ _Zr\T\^S V]RSR U^_ [\Th]TaU^V\ Z^ S\TaR ]hcUS\^Vi S] \^h]TV\ hUZc RZc\^V\ f[]^ _\S\VSZ]^ ]h
U^ \TT]^\]fR STU^RaZRRZ]^k �^\ ZR QUR\_ ]^ SY\
v�X° V]a[]^\^SR `YZc\ SY\ ]SY\T ]^\ T\cZ\R ]^R[\VZUcZs\_ YUT_`UT\k ¼]SY SYZR cUSS\T R]cfSZ]^ UR
`\cc UR SY\ R[\VZUc ^\S`]Tg Z^S\ThUV\ `ZSY _ZT\VS
Rf[[]TS h]T Z^S\T^Uc T\[cZVUSZ]^ UT\ Q\Z^l VfTT\^SciZa[c\a\^S\_ fRZ^l u²ÈP S\VY^]c]lik
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