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RSTUVWXY Z[\ ]^\ _`a bc[de`f\c[ghi
j[ddghkl`mklgh ]^\ _l` n`\o`a_[ae lp q\`l`ar s`a[tu[ae [at`\ j[]dlght vwa x\ocghd`a`ar
yczlpck`d s`a[tu`\e`olght{ |}~er yczlpck` jauchk _`\ �la_`\{ |
jkke`p`la` �a]w\pctlwa`a u[ bwkup`\~pck`a ]la_`a �l` c[] ooor_`ktc�ec\t`ahwkurgwp
nw\ _`p j[]fc[ ldt _`\ sc[dctu c[] nwkkdt�a_le~`lt [a_ �lghtle~`lt u[ ~wat\wkkl`\`ar s`l `la`\
�oldgh`akce`\[ae vw\ _`p j[]fc[ _c\] _cd bwku alght k[]t_lght v`\�cg~t w_`\ la `la`p e`dghkwdd`a`a
�c[p wha` c[d\`lgh`a_` s`k^]t[ae e`kce`\t o`\_`a� _c `d _[\gh act^\klgh` bwku]`[ght` dgha`kk u[
�ghlpp`kf`]ckk w_`\ �twg~]k`g~`a ~wpp`a ~caar
�p _cd n`\e\c[`a [a_ _l` �lddflk_[ae _`d bwku`d u[ plalpl`\`a `p�]`hk`a ol\� _cd bwku plt `la`p
�gh[tucadt\lgh �w]]`a�w\le` �cd[\� u[ v`\d`h`ar jkk` ycm` dla_ gcr�ycm`r �̀ ghaldgh` �a_`\[ae`a
vw\f`hckt`ar �\[a_d�tuklgh ol\_ �`_` c~u`�tl`\t` �`~kcpctlwa a[\ plt _`\ �[d`a_[ae vwa a`[`a �̀ lk`a
`\k`_let [a_ alght ]lacaul`kk cfe`ewkt`ar q`hk`\hc]t` �̀ lk`� _l` f`\`ltd v`\fc[t w_`\ e`dt\lgh`a o[\_`a� dla_
vwp �ptc[dgh c[de`dghkwdd`ar xd f`dt`ht ~`la jad�\[gh c[] _l` x\dtctt[ae vwa o`lt`\e`h`a_`a
qwke`~wdt`a ol` ursr ywatce`� w_`\ yct`\lck~wdt`a �qc\f`a [dor�r
�cd ��l`ke`\�t ldt la \`e`kp�mle`a jfdt�a_`a c[] `tocle` s`dgh�_le[ae [a_ q�[kaldf`]ckk u[
~wat\wkkl`\`ar �l` �gh\c[fv`\fla_[ae`a dla_ la \`e`kp�mle`a jfdt�a_`a c[] ]`dt`a �ltu [a_ �tcflklt�t u[
^f`\�\^]`ar s`l s`_c\] dla_ _l`d` acghu[ul`h`ar jkk` f`o`eklgh`a �̀ lk` c[d y`tckk dla_ u[ �k`ar xla`
]`hk`a_` �f`\�\^][ae��c\t[ae ~caa u[\ �`]ch\ o`\_`ar �`\_`a f`l _`\ wfle`a �wat\wkk` alght
\`�c\l`\fc\` q`hk`\ w_`\ s`dgh�_le[ae`a ]`dte`dt`kkt� dla_ �l` v`\�]klght`t� _cd ��l`ke`\�t c[d _`p
n`\~`h\ u[ ul`h`ar sltt` f`och\`a �l` _l`d` ywatce`cak`lt[ae ckd s`k`e c[]r

RUU�W���W�Y �wkw �`\ lk d`ttw\` �\lvctw� _wp`dtlgwi
xdgk[dlvcp`at` �`\ [a [tlkluuw ckk�c�`\twr �c [tlkluuc\` dwttw kc dw\v`eklcauc _l c_[ktlr
�`dw pcddlpw _`kk�[t`at`{ |}~er �[catlt� pcddlpc _l fcpflal{ |
�a]w\pculwal e`a`\ckl d[kk` gc\ctt`\ldtlgh` _`k k`eaw dwaw _ld�walflkl d[ ooor_`ktc�ec\t`ahwkurgwp
�\lpc _`k pwatceelw fldweac v`\l]lgc\` kc gwp�k`t`uuc ` kc gwa]w\plt� _`kkc dgctwkc _l pwatceelwr �a gcdw
_l dtwggceelw t`p�w\ca`w �\lpc _`k pwatceelw� lk k`eaw awa _`v` `dd`\` gwa]`ulwactw `\p`tlgcp`at` a�
gwad`\vctw la [ac dtcauc ghl[dc ` d`auc d[]]lgl`at` c`\culwa` la �[catw� c gc[dc _`kk�[pl_lt� act[\ck` _`k
k`eaw� dl �wddwaw v`\l]lgc\` \c�l_cp`at` la]`dtculwal _l p[]]c w pcgghl` _wv[t` ckkw dtwggceelwr
�`\ \l_[\\` kc �wddlflklt� _l g\`�` w _l lae\lelp`atw _`k k`eaw� gwadleklcpw _l �\wvv`_`\` gwa [ac v`\alg`
�\wt`ttlvc �v`\alglct[\c v`kctc c �w\w c�`\tw�r �[tt` k` _lp`adlwal dwaw c��\wddlpctlv`r �l \ld`\vlcpw
`v`at[ckl pw_l]lgh` t`galgh`r �wdtcaulckp`at` weal \`gkcpw cggwktw vl`a` \ldwktw gwa kc d�`_lulwa` _l
�`uul a[wvl� d`auc gwp�`adl ]lacaulc\lr   `dgk[dw lk gcpflw _l �`uul _l]`ttwdl el� \wvlactl w v`\alglctlr Zwa
dl hc ckg[a _l\lttw ck \lpfw\dw _l d�`d` d[gg`ddlv`� c_ `dr �`\ lk pwatceelw w �`\ lk pct`\lck` �gwkw\l� `ggr�
�waw _c gwat\wkkc\` �`\lw_lgcp`at` `v`at[ckl _caa`eelcp`atl ` _`t`\lw\cp`atl _`k elwgwr ncaaw
�`\lw_lgcp`at` gwat\wkkctl lk gw\\`ttw d`\\ceelw ` kc dtcflklt� _`kk` vltl _l gwaa`ddlwa`r �` a`g`ddc\lw� vcaaw
dt\`tt` [kt`\lw\p`at`r �[tt` k` �c\tl p`tckklgh` pwflkl vcaaw wk`ct`r �ac pcagctc v`\l]lgc�pca[t`aulwa`
�[¡ gc[dc\` �`\lgwklr �[ckw\c a`l d[__`ttl gwat\wkkl v`aecaw \lk`vctl _l]`ttl w _caal awa \l�c\cflkl� lk elwgw
_wv\� `dd`\` wffklectw\lcp`at` \ltltctw _ckkc gl\gwkculwa`r �l �\`ec _l gwad`\vc\` �[`dt` ldt\[ulwal �`\ lk
pwatceelw gwp` \lg`v[tcr
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§¨ ¤R©W�WXY ªak« ]w\ [d` la �\lvct` hwp`di
qw\ w[t_ww\ [d` wak«r �d` tw f` d[�`\vld`_ f« c_[ktdr
yczlp[p [d`\ o`leht{ |}~er yczlp[p a[pf`\ w] ghlk_\`a{ |
¬w[ gca ]la_ e`a`\ck la]w\pctlwa wa oww_ ]`ct[\`d ct ooor_`ktc�ec\t`ahwkurgwp
�h`g~ thct th` gwadt\[gtlwa d`t ld gwp�k`t` ca_ gw\\`gt f`]w\` f`elaalae cdd`pfk«r �] dtw\`_ f`]w\`
cdd`pfk«� th` oww_ dhw[k_ awt f` ~`�t la cl\tleht �cg~celae w\ dtw\`_ la c d`ck`_ \wwp olthw[t d[]]lgl`at
v`atlkctlwa� dlag` th` act[\ck pwldt[\` la th` oww_ gca k`c_ tw pw[k_ w\ dtclalaer
�w plalpld` e\`«lae w\ g\cg~lae la th` oww_� o` \`gwpp`a_ [dlae c �\wt`gtlv` vc\aldh �w�`a��w\` ekcu`�r
jkk p`cd[\`p`atd elv`a c\` c��\wzlpct`r �a e`a`\ck� gwp�kclatd c\` \`gtl]l`_ f« th` �\wvldlwa w] a`o
�c\td� \cth`\ thca ]lacaglck \`p[a`\ctlwar qc[kt« �c\td ohlgh hcv` ck\`c_« f``a cdd`pfk`_ w\ vc\aldh`_
gcaawt f` `zghcae`_r �h`\` ld aw gkclp tw \`p[a`\ctlwa ]w\ ca« ][\th`\ ]wkkwo�[� gwdtd� d[gh cd cdd`pfk«
w\ pct`\lck gwdtd ��clatd `tgr�r
�h` �kc« `�[l�p`at p[dt f` gh`g~`_ \`e[kc\k« ]w\ ca« _cpce` w\ \wtr �h` dg\`o gwaa`gtlwad dhw[k_ f`
gh`g~`_ \`e[kc\k« tw `ad[\` thct th`« c\` dtlkk dlttlae �\w�`\k« ca_ c\` dtcfk`r �leht`a l] a`g`ddc\«r jkk p`tck
pwvlae �c\td p[dt f` wlk`_r j kcg~ w] lad�`gtlwa�pclat`acag` gca f` _cae`\w[dr �] ]c[ktd w\ _cpce` ohlgh
gcaawt f` \`�cl\`_ ld _ldgwv`\`_ _[\lae th` lad�`gtlwa _`dg\lf`_ cfwv`� «w[p[dt tc~` th` �kc« `�[l�p`at
w[t w] [d`r �k`cd` ~``� th`d` cdd`pfk« ladt\[gtlwad ]w\ «w[\ \`gw\_dr

­RU�WS�®WY ¯°algcp`at` �`adc_w �c\c d[ [dw `a `k ±pfltw _wp�dtlgwi
°algcp`at` �`adc_w �c\c d[ [dw `a `zt`\lw\`dr �tlkluc\ fc�w kc ct`atc pl\c_c _` [a c_[ktwr
�`dw p±zlpw dw�w\tcfk`{ |}~er Z² p±zlpw _` al³wd{ |

jat`d _` �\wg`_`\ c d[ pwatc�`� cd`e´\`d` _` �[` `k �[`ew d` `ag[`at\` `a �`\]`gtw `dtc_w « aw t`aec
�l`ucd _`]`gt[wdcdr �l vc c ckpcg`ac\ t`p�w\ckp`at` kc pc_`\c cat`d _` d[ pwatc�`� `vlt` `avwkv`\kc
pc_`\c act[\ck �[`_` t\cad]w\pc\d` \±�l_cp`at` `a [ac �kcec _` hwaewd w pcaghcd _` pwhwr

[ac gc�c _` �lat[\c �\wt`gtw\c �fc\alu �w\wdw�r �w_cd kcd p`_l_cd dwa \`]`\`aglcd c�\wzlpc_cdr �[�`tw
c �wdlfk`d pw_l]lgcglwa`d t�galgcdr xa �\lagl�lw� kcd \`gkcpcglwa`d cg`�tc_cd ´algcp`at` d`\±a
_`]`gt[wdcd �[` «c hc«ca dl_w pwatc_cd w �latc_cd �[`_ca `zgk[l_cd _` g[ck�[l`\ gcpflwr �[`_c
`zgk[l_w `k _`\`ghw ck \``pfwkdw _` kwd gwdt`d c_lglwack`d w\lelac_wd �wdt`\lw\p`at`� gwpw �w\ `�`p�kw
kwd gwdt`d _` pwatc�` w _` pct`\lck ��lat[\cd� `tgr�r

d` _`t`gtc\ca ]ckkwd w _`]`gtwd l\\`�c\cfk`d� `dt± wfklec_w c \`tl\c\ `k �[e[`t`r �w\ ]cvw\� gwad`\v` `dtcd
ladt\[gglwa`d _` pwatc�` gwpw gwp�\wfcat`r

µ

RUU�WU��W Y ��d`\v�` � [a` uwa` �\lv�`� _wp`dtl�[` i
�al�[`p`at �w[\ [a` [tlkldctlwa `a �k`la cl\r ¶ [tlkld`\ dw[d kc d[\v`lkkcag` _·[a c_[kt`r
�wl_d pczlpck _` k·[tlkldct`[\ { |} ~er Zwpf\` pczlpck _·`a]catd { |
�`t\w[v`u k`d la]w\pctlwad e�a�\ck`d \`kctlv`d c[z gc\cgt�\ldtl�[`d _[ fwld d[\ ooor_`ktc�ec\t`ahwkurgwp
n�\l]l`u cvcat k` pwatce` �[` k` ~lt `dt gwp�k`t `t gwa]w\p`r xa gcd _` dtwg~ce` �\wvldwl\` cvcat k`
pwatce`� k` fwld a` _wlt �cd ¸t\` `pfckk� dw[d vl_` w[ dtwg~� _cad [a` �l¹g` ]`\p�`� dcad [a` c�\ctlwa
d[]]ldcat`� gc\ g`kc �`[t \c�l_`p`at ]cl\` c��c\cºt\` _` awpf\`[d`d t»gh`d _` pwldldd[\` `a \cldwa _`
k·h[pl_lt� act[\`kk` _[ fwldr
j]la _·�vlt`\ �[` k` fwld a` e\ld` `t a` d` ]ldd[\`� aw[d \`gwppca_wad _` k` \`gw[v\l\ _·[a `a_[lt _`
�\wt`gtlwa �kcd[\` �w\`[d`�r �w[t`d k`d p`d[\`d dwat c��\wzlpctlv`dr �w[d \�d`\v` _` pw_l]lgctlwad
t`ghal�[`dr xa �\lagl�`� ghc�[` \�gkcpctlwa cgg`�t�` a·`dt \�ek�` �[·cv`g k·`avwl _` aw[v`kk`d �l¹g`d `t
a·`dt �cd la_`pald�` ]lacagl¹\`p`atr �`d �k�p`atd _�]`gt[`[z �[l wat _��� �t� pwat�d w[ �`latd a`
�`[v`at �cd ¸t\` �ghcae�dr �k a·`zldt` c[g[a _\wlt c[ \`pfw[\d`p`at _`d ]\cld [kt�\l`[\d d[��k�p`atcl\`d
t`kd �[` k`d ]\cld _` pwatce` w[ _` pct�\lc[z ��`lat[\`� `tgr�r
�` �w[`t _wlt ]cl\` k·wf�`t _` gwat\¼k`d \�e[kl`\d c]la _` _�g`k`\ _`d �v`at[`kd _wppce`d `t k·c��c\ltlwa _`
pwldldd[\`r �`d fw[kwad _wlv`at ¸t\` \�e[kl¹\`p`at gwat\¼k�d �w[\ cdd[\`\ kc dtcflklt� `t [a` fwaa`
]lzctlwa _`d dl¹e`dr xa gcd _` f`dwla� lkd _wlv`at ¸t\` \`dd`\\�dr �w[d k`d �k�p`atd pwflk`d `a p�tck
_wlv`at ¸t\` h[lk�dr �a pc[vcld gwat\¼k`�`at\`tl`a �`[t _`v`al\ [a _cae`\r �l� kw\d _`d gwat\¼k`d
�\�g�_`pp`at glt�d� _`d _�]c[td w[ _`d _wppce`d awa \��c\cfk`d dwat _�t`gt�d� vw[d ¸t`d t`a[d _` a`
�k[d [tlkld`\ k` �w[`tr n`[lkk`u gwad`\v`\ g`tt` awtlg` _` pwatce` gwpp` �\`[v`r

½

�¾X�¿�UY �ltdk[lt`a_ vww\ h`t �\lv��� h[ldhw[_`kl�~ e`f\[l~i
�ltdk[lt`a_ vww\ e`f\[l~ la _` f[lt`ak[ghtr �`f\[l~ wa_`\ h`t tw`ulght vca vwkocdd`a`ar
yczlpcck e`olght e`f\[l~`\{ |}~er yczlpcck ccatck ~la_`\`a{ |
jke`p`a` la]w\pctl` wv`\ hw[t~`ap`\~`a vla_t [ w� ooor_`ktc�ec\t`ahwkurgwp
nÀÀ\ _` w�fw[o _l`at e`gwat\wk``\_ t` ow\_`a w] _` fw[od`t gwp�k``t `a �[ldt ldr sl� ``a t[dd`aw�dkce
vÀÀ\ _` w�fw[o pce h`t hw[t al`t k[ght_lght v`\�c~t w] la ``a e`dkwt`a \[lpt` uwa_`\ vwk_w`a_` v`atlkctl`
w�e`dkce`a ow\_`a� ccae`ul`a `\ _ww\ act[[\kl�~` hw[tvwghtleh`l_ da`k dghlpp`kccatcdtlae w]
vwghtvk`~~`a ~[aa`a watdtccar
ªp h`t v`\e\c[o`a `a _` dgh`[\vw\plae vca h`t hw[t twt ``a plalp[p t` f`�`\~`a� \c_`a ol� cca h`t
hw[t t` vww\ul`a vca ``a f`dgh`\pkcce �f`ltdlae p`t w�`a �w\lÁa�r jkk` pct`a ul�a ow\_`a fl� f`ac_`\lae
e`e`v`ar �̀ ghaldgh` ol�ulelae`a vww\f`hw[_`ar �a �\lagl�` ow\_t l`_`\` e`cgg`�t``\_` gkclp ckk``a
c]e`hca_`k_ p`t _` tw`u`a_lae vca al`[o` wa_`\_`k`a `a al`t ]lacagl``k v`\`]]`a_r �`]`gt` wa_`\_`k`a�
_l` \``_d e`pwat``\_ w] e`v`\]_ ul�a� ul�a [lte`dkwt`a vca _` wpoldd`klaer x\ ~ca e``a ccad�\cc~ ow\_`a
e`pcc~t w� _` v`\ew`_lae vca v`\_`\ecca_` v`\vwke~wdt`a uwckd fvr pwatce`� w] pct`\lcck~wdt`a
�v`\v`a `aur�r
b`t d�``ktw`dt`k _l`at p`t \`e`kpctle` t[dd`a�wu`a w� `v`at[`k` f`dghc_lelae `a v`\\wttlae
e`gwat\wk``\_ t` ow\_`ar �` dgh\w`]v`\fla_lae`a pw`t`a p`t \`e`kpctle` t[dd`a�wu`a w� ew`_
vcdtultt`a `a dtcflklt`lt e`gwat\wk``\_ ow\_`ar �a_l`a aw_le pw`t`a _`u` v`\_`\ ccae`_\ccl_ ow\_`ar jkk`
f`o`e`a_` p`tck`a wa_`\_`k`a pw`t`a e`wkl`_ ow\_`ar b`t al`t [ltvw`\`a vca gwat\wk`�wa_`\hw[_ ~ca
e`vcc\ w�k`v`\`ar jkd `\ fl� fwv`adtcca_` gwat\wk` al`t�\`�c\``\fc\` ]w[t`a w] f`dghc_lelae`a
vcdte`dt`k_ ow\_`a� f`at [ v`\�klght wp h`t d�``ktw`dt`k [lt _` gl\g[kctl` t` a`p`ar s`occ\ _`u`
pwatce`hca_k`l_lae ckd f`ol�ddt[~r
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