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ÔU=\̂BZ_YJ=]ZLLOJ=YONMÒZCDUYJ=̀BNY=ONM=YÒUU_Y={ÚZ[H=�}H==

=

=
=

ÚZ[H=�HÛÓA]UY=F\=YNOCEY=\F̂=_UUNO[ÛY=O[UM=�Â���=
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]UONB_YJ=YUYOTUJ=̀UONYJ=CONF@OJ=]F_O_F=]̂FMBC_Y}=ONM=
ONZTO@=F̂Z[ZN={TZ@_=F\=YO@TFN=\ZYD=Y]UCZUYJ=YB̂ZTZJ=EU\Ẑ=
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SUYUÔCD=ÒF̂EY=F\=_DU=SBYYZON=YCZUN_ZY_Y=RH=KH=ÃDÛ�
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stKuvtwxyWKxzwK{v|K}vxw{~v�uK}wxKxzwK{w��~{w}w�xuKstK��K
����KM�M��ML�WK��K��KM����ML�WK��K��KM�L��MLLUK
��KxzwK{wuwv{�zKxzw{wK|w{wK�uw�Kuxv��v{�Kv��K�w�w{�

v��yKv��w�xw�Ks{�v�s�w�x~�WK�zyu~�s��zw}~�v�WK�~s�
�zw}~�v�Kv��K}~�{s�~s�s�~�v�K}wxzs�uUK�{�v�s�w�x~�K
w�v��vx~s�KstKxzwKt~�~uzw�K�{s���xuK~�����w�Ku�s{wKv��K
�{st~�wK}wxzs�uUK�zwKv}~�s�v�~�WKtvxxy�v�~�Kv��K}~��
w{v�K�s}�su~x~s�uKstKxzwK{yw�|zwvxK�{wv�K|w{wK�wxw{�
}~�w�K�yKxzwKs�x~�v�K}wxzs�K�yK�u~��KvKu�w�x{v�Kv�v�
�y�w{K�����K����MM��K��v�s{vxs{yKstKxzwK wxw{~�v{yK
�wuwv{�zK�w�xw{WK¡v�~�~��{v�K{w�~s�¢UK
£s�w�~��Kv��Ks�x~}~�vx~s�KstKxzwKts{}��vx~s�KstKw��

{~�zw�K|zwvxK�v�wxxwuWK{yw�|zwvxK�{wv�uK|w{wK�v{{~w�Ks�xK
�yKw¤�w{~}w�xv�K��v��~��K}wxzs�K�yK�u~��Ks{xzs�s�v�K
�w�x{v�K�s}�su~xwK��v�KstKxzwKuw�s��Ks{�w{Kts{Kx|sKtv��
xs{uUK
�xvx~ux~�v�K�{s�wuu~��KstKxzwK�vxvK|vuK�w{ts{}w�K�u�

~��K�s��w�x~s�v�K}wxzs�uKvxKvK�s�t~�w��wK�{s�v�~�~xyK
stKMU¥�UK�zwK}v~�Kw¤�w{~}w�xuK|w{wK�s����xw�K~�K
xz{wwts��K{w�wvxv�~�~xyUK£~�{sustxK¦s{�K�MLMKv��K£~�
�{sustxK�¤�w�K�MLMK|w{wK�uw�KxsK�{s�wuuKxzwK{wu��xuUK
K
§̈ ©̈ª«¬­®«̈©̄°±©®ª²³®³́©¬̄©©́µ²®
�xKxzwK~�~x~v�Kuxv�wKstKxzwK|s{¶Kxzw{wK|vuK~��wux~�

�vxw�KxzwK�suu~�~�~xyKstK�{sxw~�Kw�{~�z}w�xKstKt~uzKt�s�{K
�s�tw�x~s�w{yK�{s���xuK���·¢UK¦zwvxK�~u��~xuK|w{wK
�zsuw�KvuKv�Ks�̧w�xKts{K���{v�~��KxzwKts{}��vx~s�UK�zwK
�vxxw{Kv{wK��·KstK�vyw{w�Kux{��x�{wK|~xzK}vuuKt{v�x~s�K
stK}s~ux�{wK�sxKw¤�ww�~��KLL¹WKu��v{K�u��{suwK~�K
xw{}uKstK�{yK}vxxw{¢KºK�sxK�wuuKxzv�KLL¹UK·{s���xuK�v�K
�wK�s�u~�w{w�KvuKu�v�¶K�{s���xuUKK
��K�wxw{}~�~��KxzwKxvuxwK�{wtw{w��wuKstKxzwK}suxK

�s}}s�K{w�~�wuKts{K�~u��~xuK�yK�v¶~��Kx{~v�uKv��Ks{�v��
s�w�x~�Kw�v��vx~s�Kv��s|w�KxsK�zssuwKxzwK{w�~�wK��~}�
��w�WK|z~�zK~�����wuK|zwvxKt�s�{WK|vxw{WK�wv�w�~��K
v�w�xWKuv�xWKu��v{WKu��t�s|w{Ks~�Kv��Kuxv{�zUK�zwK�vxxw{K~uK

�uw�KxsK~}�{s�wKxzwK{zws�s�~�v�K�{s�w{x~wuKstKxzwK�s��zWK
s{�v�s�w�x~�K�zv{v�xw{~ux~�uKv��KxzwK�w{u~uxw��wKstK��·UK
��v�yu~uKstK�~xw{vx�{wK�vxvKuzs|w�KxzvxKtw{}w�xs�y�

u~uKstK}~��w�Kt~uzK�wv�uKxsK�w�s}�su~x~s�KstK�{sxw~�uKK
stKxzwKt~uzK}�u��wKx~uu�wK~�xsKxzwK�v{�w�}s�w���wK�s}�
�s���u»Kv���}~�WK�w�xs�wuWK�w�x~�wuK¼�WK�½UK�w{}w�xs��
yu~uK�s�x{~��xwuKxsKxzwKv���~u~x~s�KstKt~uzK�{sxw~�K}vuuK
stKxzwK�{s�w{x~wuK�w�wuuv{yKts{K~xuK�uwKvuKvKt~��w{KstKtss�K
�{s���xuK~�Ks{�w{KxsK~��{wvuwKxzw~{K�~s�s�~�v�K�v��wUK
�txw{Ktw{}w�xs�yu~uKvK·£�K�v�K�wKs�xv~�w�K|~xzK{zws�
�s�~�v�K�{s�w{x~wuKxzvxK�s�x{~��xwKxsKvK�wxxw{K�s}�~�v�
x~s�K|~xzKxzwK�s��zK�{w�v{w�Ks�KxzwK�vu~uKstK|zwvxK
t�s�{KvxK�v¶~��UK�zwK·£�Ks�xv~�w�K~�Kxz~uK|vyKv��K
~�x{s���w�K~�xsKxzwK�s��zK�{s�~�wK�ss�K�~u�su~xyWK
ux~�¶~�wuuKv��Kv��{s�{~vxwKzy�{s�z~�~�K�{s�w{x~wuUK
�sK~}�{s�wKxzwK{w�~�wKstK�~u��~xuK~xK|vuK�{s�suw�K

xsK~�x{s���wK~�KxzwK�s��zKxzwKtw{}w�xw�K}~��w�Kt~uzK
s�xv~�w�K~�KxzwKts��s|~��K|vyUK�zwK¾v�x~�K�s�K}�u��wK
x~uu�wK|vuK�{s���Ks�KvK��xxw{Kv��Kuw�xKts{Ktw{}w�xs�y�
u~uWK|z~�zK|vuK�v{{~w�Ks�xK~�KxzwK�{wuw��wKstK|vxw{KvxK
xzwK}~��w�Kt~uz»K|vxw{KvuKLK»KLWKxw}�w{vx�{wK��K¿K�ÀÁK
v��K��{vx~s�KstK�MK}~��xwuUK�zw�KxzwK|vxw{K|vuK{w�
}s�w�Kv��K~�̧w�xw�K~�xsKxzwK�s��zUK
�sKwuxv��~uzKxzwKs�x~}v�K�v{v}wxw{uKstKxzwK�{s�wuuK

stK�{w�v{vx~s�KstK|zwvxK�~u��~xuKstKz~�zK�~s�s�~�v�K�v��
�wKxzwKw¤�w{~}w�xK|vuK}vxzw}vx~�v�K��v��w�UK�zw{wK
|vuK�uw�KxzwKv}s��xKstK~�x{s���w�Kuxv{�zK�ÂÃ¢Kv��Ktw{�
}w�xw�Kt~uzK}~��wK�ÂÄ¢KvuK�v{y~��K�v{x~���v{Ktv�xs{uK
u��̧w�xKxsK{w���vx~��Kv��Ks�x~}~�~��UK�K�~}w�u~s��wuuK
�w�w{v�~�w�K~��~�vxs{KxzvxK�s}�~�wuKx|sK�v{x~v�K{w�
u�s�uwu»K�s{su~xyKv��Kv�zwu~s�K|vuKuw�w�xw�KvuKvK�v�
{v}wxw{KstKs�x~}~�~��KxzwK}vxzw}vx~�v�K}s�w�KÅKxsK
~}�{s�wKxzwKs�̧w�x~�~xyKstKxzwK{wu��xuKstKxzwKux��yUK·{s�
�wuu~��KstKxzwKs�xv~�w�K�vxvKv��s|w�KxsK�v����vxwKxzwK
�v{v}wxw{uKstKxzwKw��vx~s�Kv�w��vxw�yK�~�¶~��KxzwK�w��
w{v�~�w�Ks�x~}~�vx~s�K�v{v}wxw{K|~xzKxzwK�v{~v��wKtv��
xs{uWK|z~�zKzw��uK�{w�~�xKxzwK��v�~xyKstKxzwK�{s���x»K
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c̀]QPHBW_a\E>WRQBDQa\HP>Ĥ>WP̀\EFWO>b\[ED\a[>
[FHdWO>aFQa>aFWC>Q̀W>̀WEaQP]DBQ̀e[FQ_WO>fgML>d\aF>>
Q>[VHHaF>[D̀̂QEW>d\aFHDa>bBHQa>QPO>ÈQEG[L>d\aF>Q>DP\e
Ĥ̀V>EHBH̀>̂̀HV>[àQdeCWBBHd>aH>B\]Fa>b̀HdPL>aFW>Q_e
_WQ̀QPEW>\P>aFW>b̀WQG>h>BQCẀWOL>bQGWOL>d\aF>DP\̂H̀V>
_H̀H[\aCL>d\aFHDa>bBHQaL>FQ̀OWP\P]>QPO>àQEW[>Ĥ>DPe

V\iWOL>aQ[aW>QPO>[VWBB>e>_BWQ[QPaL>aC_\EQB>Ĥ>aF\[>aC_W>>
Ĥ>_̀HODEa[L>̂\[F>aHPW[>Q̀W>QBVH[a>PHa>Wi_̀W[[WOJ>MFC[e
\EHeEFWV\EQB>\PO\EW[>Q̀W>_̀W[WPaWO>\P>jQbBW>?L>dFẀW>>
dW>EQP>[WW>aFQa>_̀HaW\P>EHPaWPa>\P>WP̀\EFWO>b\[ED\a[>
\PÈWQ[WO>bC>klJmnL>V\PẀQB>[Db[aQPEW[>h>bC>opJp>nJ>>

(1=.)2q2

rstuvwxywsz{vw|}~v��vw|�x�u~x�~�sz~��|}v�t~x�~�vuw�v�u~

���vw|�x�~�|{z~ �vuw�v�u~��v{�}z�~�wx���x}~u|{�}z�~ �vuw�v�u~��|}v�v���|��~�z��z�v{z��|}~u|{�}z�~

�Q[[>̂̀QEa\HP>Ĥ>VH\[aD̀WL>n> �Jmm> ?@J@m>
�Q[[>̂̀QEa\HP>Ĥ>_̀HaW\PL>n> ?@J?m> ?kJ�l>
�Q[[>̂̀QEa\HP>Ĥ>̂QaL>n> ?Jp@> ?J�@>
�Q[[>̂̀QEa\HP>Ĥ>EQ̀bHFCÒQaW[L>n�> llJ�k> l?J�m>
�Q[[>̂̀QEa\HP>Ĥ>V\PẀQB[L>n> ?J��> ?Jko>
TBGQB\P\aCL>OW]J> @J�> @J�>
>
�SQaQ>dẀW>HbaQ\PWO>bC>EQBEDBQa\HPJ>
>

jFW>̀W[DBa[>HbaQ\PWO>[FHd>aFW>_̀HV\[W>Ĥ>aFW>dH̀G>
QPO>̀W�D\̀W>̂D̀aFẀ>̀W[WQ̀EFJ>
TPHaFẀ>Q̀WQ>Ĥ>̀W[WQ̀EF>EQ̀̀\WO>HDa>Qa>aFW>SW_Q̀ae

VWPa>Ĥ>fHHO>�\HaWEFPHBH]C>Ĥ>AQB\P\P]̀QO>�aQaW>
jWEFP\EQB>ZP\RẀ[\aC>\[>aH>\V_̀HRW>aFW>aWEFPHBH]C>>
Ĥ>bQGẀC>_̀HODEa[>h>̀CWedFWQa>b̀WQO>�??�J>XPàHODE\P]>
aFW>̂\[F>_̀HaW\P>QOO\a\RW>\PaH>aFW>OHD]F>QBBHdWO>HbaQ\Pe
\P]>Q>_̀HODEa>d\aF>QaàQEa\RW>H̀]QPHBW_a\E>_̀H_Ẁa\W[J>
�aDOC\P]>aFW>EFWV\EQB>EHV_H[\a\HP>[FHdWO>QP>\Pe
ÈWQ[W>\P>_̀HaW\PL>bDa>PHa>QPC>[\]P\̂\EQPa>\PÈWQ[W>\P>

V\PẀQB[J>jFQa>\[>dFC>\a>dQ[>[D]]W[aWO>aH>D[W>PHa>HPBC>
\̂[F>VD[EDBQ̀>a\[[DW>bDa>QB[H>\a[>[D__H̀a\P]ềQVWdH̀G>
QPO>EHRẀ\P]>a\[[DW[J>jFW>BQaaẀ>Q̀W>Q>[HD̀EW>Ĥ>EQBE\e
DVL>_FH[_FH̀D[L>EHBBQ]WP>_̀HaW\PL>dF\EF>Q̀W>aFW>bD\BOe
\P]>bBHEG[>̂H̀>aFW>]̀Hd\P]>bHOC>Ĥ>Q>aWWPQ]Ẁ>
[àWP]aFWP\P]>F\[>VD[EDBH[GWBWaQB>[C[aWVJ>jQbBW>�>
_̀W[WPa[> aFW> Ẁ[DBa[>>
Ĥ>[aDO\W[>Ĥ>aFW>EFWV\EQB>EHV_H[\a\HP>Ĥ>aFW>EQ̀EQ[[>>
Ĥ>�QBa\E>EHO>��18:527-4+:1�J>
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Xa>EQP>bW>[WWP>aFQa>aFW>V\PEWO>VWQa>Ĥ>aFW>�QBa\E>EHO>

EQ̀EQ[[>bC>aFW>VQ[[>̂̀QEa\HP>Ĥ>_̀HaW\P>\[>Qa>aFW>BWRWB>>
Ĥ>aFW>VH[a>D[WO>VQ̀\PW>̂\[F>[_WE\W[J>XP>aẀV[>Ĥ>_̀HaW\P>
EHPaWPaL>EHO>\[>\PEBDOWO>\P>aFW>]̀HD_>Ĥ>_̀HaW\P>̂\[F>>
�?me�@n�L>QPO>\P>aẀV[>Ĥ>̂Qa>EHPaWPa>h>aH>O\WaQ̀C>�BHde
Q̂a�>�@J?ekn�L>dF\EF>\PO\EQaW[>\a[>F\]F>b\HBH]\EQB>RQBDW>
QPO>aFW>_̀H[_WEa>Ĥ>D[W>\P>bQGẀC>aWEFPHBH]CJ>
T>F\]F>EQBE\DV>EHPaWPa>FQ[>bWWP>Wi_Ẁ\VWPaQBBC>

_̀HRWP>�jQbBW>o�>\P>aFW>EQ̀EQ[[>Ĥ>EHOL>ODW>aH>\a[>F\]F>
EHPaWPa>\P>aFW>bHPW[>Ĥ>̂\[FL>\PEBDO\P]>RẀaWb̀QaW[J>>

(1=.)2±2

²x��z��~x�~w|}wv�{~|��~�sxu�sx��u~~
v�~�sz~w|�w|uu~x�~�|}�vw~wx�~�¡¢����£����¢�~

¤t�z~x�~�vus~ ²|}wv�{¦~{�¬³�~ rsxu�sx��u¦~{�¬³�~

�QBa\E>EHOL>EQ̀EQ[[> ?>mmmJ�> p�@>
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jFW>gQ>́>M>̀Qa\H>\[>?>́>@J�L>dF\EF>\[>_HaWPa\QBBC>bWPWe

\̂E\QB>̂H̀>aFW>FDVQP>bHOCJ>
TE\OeWPNCVQa\E>FCÒHBC[\[>\P>V\BG>[ẀDV>�dFWC�>

dQ[>D[WO>aH>[ĤaWP>̂\[F>a\[[DW[J>jFW>BQaaẀ>\[>EFQ̀QEaẀe

\NWO>bC>aFW>BHd>EQBH̀\E>RQBDW>QPO>F\]F>b\HBH]\EQB>RQBe
DẂ>\a>EHPaQ\P[>V\BG>_̀HaW\PL>�>R\aQV\P[L>Q[>dWBB>Q[>>
Q>EHV_BWi>Ĥ>[DEF>V\PẀQB>EHV_HDPO[>Q[>_HaQ[[\DVL>
[HO\DVL>EQBE\DVL>VQ]PW[\DVL>\̀HP>QPO>HaFẀ[J>
jH>H_a\V\NW>aFW>_̀HEW[[>Ĥ>̂\[F>̀Qd>VQaẀ\QB>O\[e

Q]]̀W]Qa\HP>aFW>EHO>EQ̀EQ[[>dQ[>_Q[[WO>aF̀HD]F>aFW>
[_\PPẀ>̂̀HV>?>aH>o>a\VW[J>S\[Q]]̀W]Qa\HP>a\VW>RQ̀\WO>
^̀HV>�>aH>k>FHD̀[J>µCÒHVHODBW>Ĥ>aFW>̀Qa\H>¶̂\[F>
V\PEẂ>V\BG>dFWC·>dQ[>?>́>?>Qa>aWV_ẀQaD̀W>�@e��̧¹J>
_µ>Ĥ>aFW>\P\a\QB>̂\[FeV\BG>V\iaD̀W>dQ[>mJpe�J@L>aFQa>dQ[>
EBH[W>aH>H_a\VQB>RQBDW>Ĥ>dH̀G>Ĥ>EQaFW_[\P[>Ĥ>̂\[F>̀Qd>
VD[EBW>a\[[DWL>V\BGeQE\O>V\ÈĤBH̀Q>QPO>EFCVH[\P>h>
ẀPPWa>WPNCVW>̀WVQ\P\P]>\P>dFWC>Q̂aẀ>EFWW[W>VQG\P]J>>
XV_BWVWPaQa\HP>Ĥ>aFW>Wi_Ẁ\VWPaQB>_BQP>QPO>_̀He

EW[[\P]>Ĥ>aFW>HbaQ\PWO>OQaQ>QBBHdWO>aH>EQBEDBQaW>aFW>
W�DQa\HP>QOW�DQaWBC>B\PG\P]>aFW>]WPẀQB\NWO>H_a\V\NQe
a\HP>_Q̀QVWaẀ>d\aF>aFW>̂QEaH̀[>bW\P]>EFQP]WOL>dF\EF>
QBBHd[>̂H̀>VQi\VDV>OW]̀QOQa\HP>Ĥ>_̀HaW\PeV\PẀQB>
VQ[[>dF\BW>VQ\PaQ\P\P]>QaàQEa\RW>H̀]QPHBW_a\E>\PO\EQe
aH̀[J>f\]J>o>[FHd[>Q>]WHVWà\E>VHOWB>Ĥ>aFW>H_a\V\NQe
a\HP>_̀HEW[[>Ĥ>̂\[F>̀Qd>VQaẀ\QB>O\[Q]]̀W]Qa\HP>\P>
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àIPEFb]IQ>bX\b>caXRP\>ll>ðIEaQRC>I_>ñIIP>}F]XQFX>RQP>oXFGn
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