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WL^Z\] ZQ PbNT^LMTWT^c ^SL^ PYOZa NPWW] aT^S LY

Z_^aL\OWc \PN^TQcTYR MLNVR\Z_YO eeWPLVff NZYO_N(

^LYNP) @Y ]ZXP B-G NSLYYPW]' ]^\ZYR `ZW^LRP(OP[PY(

OPY^ LN^T`L^TZY SL] MPPY ZM]P\`PO' M_^ ^SP XPNSL(

YT]X \PXLTY] _Y\P]ZW`PO MPNL_]P ^SPc WLNV L

NLYZYTNLW `ZW^LRP(]PY]TYR OZXLTY) ?P\P' aP ]SZa

`ZW^LRP(OP[PYOPY^ RL^TYR T] NZXXZY ^Z XZ]^ B-G
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STRS PWPN^\TN !PWO ZQ LY TYLN^T`P ]PWPN^T`T^c !W^P\) F`P\(
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aLc eeNSPNV `LW`Pff aT^STY ^SP !W^P\ MPNL_]P Z_^aL\O
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Fi oc` \idh\g fdib_jh ocm`` h\di a\hdgd`n ja H( ^c\ii`gn _`"i`

H(*_`k`i_`io ^`ggpg\m `s^do\]dgdot) i\h`gt) oc` qjgo\b`*b\o`_

%Hq&) dir\m_gt m`^odatdib %Hdm&) \i_ oc` ]\^fbmjpi_ jm g`\f orj*

kjm` _jh\di %H/M& H( ^c\ii`gn+ Hq ^c\ii`gn ^jiomd]po` oj

h`h]m\i` m`kjg\mdu\odji8 oc`t \m` b\o`_ jk`i ]t h`h]m\i` _`*

kjg\mdu\odji) rcd^c dn n`in`_ ]t \ kjndodq`gt ^c\mb`_ vvP1*c`gdsww

rdocdi \ ^\ijid^\g qjgo\b`*n`indib _jh\di %SPA&+ Hdm ^c\ii`gn

no\]dgdu` oc` m`nodib h`h]m\i` kjo`iod\g %OJM& \i_ `scd]do \

nomjib qjgo\b`*_`k`i_`io ]`c\qdjm ]`^\pn` oc`t \m` ]gj^f`_

]t kjgt\hdi`n gdf` nk`mhdi` pkji _`kjg\mdu\odji+ ?t ^jiom\no)

H/M ^c\ii`gn c\q` om\_dodji\ggt ]``i qd`r`_ \n qjgo\b`*di_`*

k`i_`io vv]\^fbmjpi_ww H( ^c\ii`gn rc`m` oc`dm nomjib jpor\m_

m`^od"^\odji dn ocjpbco oj \mdn` amjh oc` \nthh`omd^ H( bm\_d`io

\^mjnn oc` h`h]m\i` \n km`_d^o`_ ]t oc` Djg_h\i*Ej_bfdi*

H\ou %DEH& `lp\odji %Djg_no`di `o \g+) /--.8 I`n\b` \i_ I\u_pi*

nfd) /---&+ Qcdn jpor\m_ m`^od"^\odji c\n dhkjmo\io dhkgd^\odjin

ajm oc` mjg` ja H/M ^c\ii`gn di oc` ^`iom\g \i_ k`mdkc`m\g i`mqjpn

ntno`h ]`^\pn` do ijo jigt no\]dgdu`n oc` OJM ]po \gnj ^jiomd]*

po`n oj m`kjg\mdu\odji \i_ `q`i `i\]g`n \^odji kjo`iod\g b`i`m\*

odji di oc` \]n`i^` ja ^g\nnd^\g Hq ^c\ii`gn %J\^H`iud` `o \g+)

/-.2&+ Pp^c kmjk`mod`n \m` bm`\ogt `ic\i^`_ di njh` H/M ^c\i*

i`gn %di k\mod^pg\m QOBH*. \i_ Q>PH*0& ]`^\pn` ja \__dodji\g

odh`* \i_ qjgo\b`*_`k`i_`io \^odq\odji %?j^f`ic\p`m `o \g+)

/--.8 ?md^fg`t `o \g+) /--4&+ Ejr`q`m) H/M ^c\ii`gn g\^f \

SPA) \i_ oc` h`^c\idnhn oc\o pi_`mgd` ocdn qjgo\b`*b\odib

]`c\qdjm m`h\di pi^g`\m+

Qc`m` \m` .2 h`h]`mn ja oc` cph\i H/M a\hdgt oc\o ^\i ]`

_dqd_`_ dioj nds np]a\hdgd`n ]\n`_ ji oc`dm nomp^opm\g \i_ api^*

odji\g kmjk`mod`n %Djg_no`di `o \g+) /--28 I`n\b` \i_ I\u_pinfd)

/---&) i\h`gt) oc` QTFH) QOBH) Q>PH) QEFH) Q>IH) \i_ QOBPH

np]a\hdgd`n %Bit`_d \i_ @udme\{ f) /-.-&+ O`^`io ^mtno\g nomp^opm`n

_`hjinom\o` oc\o) pigdf` joc`m ^g\nnd^\g o`om\h`md^ H( ^c\ii`gn)

H/M ^c\ii`gn \nn`h]g` \n _dh`mn rdoc \ kn`p_jo`om\h`md^ kjm`

%?mjc\ri `o \g+) /-./) /-.08 Ajib `o \g+) /-.28 Jdgg`m \i_ Ijib)

/-./&+ Bso`indq` nop_d`n jq`m oc` g\no orj _`^\_`n c\q` m`*

q`\g`_ oc\o oc`n` ^c\ii`gn m`km`n`io h\ejm m`bpg\ojmn ja ^`ggpg\m

`s^do\]dgdot \i_ \m` diqjgq`_ di \ rd_` m\ib` ja kctndjgjbd^\g

api^odjin) di^gp_dib q\nj_dg\odji) i`pmjkmjo`^odji) \i`noc`nd\)

ng``k) ^c`hj* \i_ ipomd`io n`indib) \g_jno`mji` \i_ dinpgdi

n`^m`odji) ij^d^`kodji) \i_ km`nnpm` \i_ o`hk`m\opm` n`indib

%Bit`_d \i_ @udme\{ f) /-.-8 Ejijm {̀ ) /--4&+

O`lpdndo` ajm np^c api^odji\g _dq`mndot dn oc`dm m`bpg\odji ]t \

rd_` q\md`ot ja nodhpgd) di^gp_dib MRC>n %`+b+) \m\^cd_jid^ \^d_)

>>&) gtnjkcjnkcjgdkd_n) A>D) kcjnkcjdijndod_`n %`+b+) MFM/&)

kcjnkcjmtg\odji) qjg\odg` \i`noc`od^n) kE ^c\ib`n) o`hk`m\opm`)

\i_ h`^c\id^\g ajm^`n %Bit`_d \i_ @udme\{ f) /-.-8 Ejijm {̀ ) /--4&+

Cjm njh` ja oc`n` nodhpgd) oc` hjg`^pg\m _`o`mhdi\ion c\q` ]``i

k\mod\ggt d_`iod"`_ \i_ diqjgq` \ b\odib h\^cdi`mt gj^\o`_ rdocdi

oc` n`g`^odqdot "go`m %PC& %?\bmd\ion`q `o \g+) /-..8 Ijgd^\oj `o \g+)

/-.18 Md`^cjoo\ `o \g+) /-..8 Wdg]`m]`mb `o \g+) /--.&+ ?po `s\^ogt

rc\o c\kk`in rdocdi oc` "go`m _pmdib H/M ^c\ii`g b\odib m`h\din

pifijri+
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E`m`) r` ncjr oc\o qjgo\b`*_`k`i_`io b\odib dn \ kmjk`mot

^jhhji oj i`\mgt \gg H/M ^c\ii`gn+ Fo jmdbdi\o`n amjh oc` pidlp`

api^odji\g kg\nod^dot ja oc` n`g`^odqdot "go`m \i_ m`km`n`ion \ ndb*

id"^\io ^jhkji`io ja oc`dm jpor\m_ m`^od"^\odji+ Qc`n` m`npgon

`sk\i_ jpm pi_`mno\i_dib ja oc` h`^c\idnhn oc\o pi_`mgd`

qjgo\b` n`indib di dji ^c\ii`gn \i_ oc` api^odji\g mjg` oc\o

H/M ^c\ii`gn h\t kg\t di ^`ggpg\m `s^do\]dgdot+

4)57/65
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Qj j]o\di \ ^jhkm`c`indq` kd^opm` ja ocdn qjgo\b`*_`k`i_`io

b\odib) r` h`\npm`_ ^pmm`ion di m`nkjin` oj 0--*hn qjgo\b`

no`kn %amjh !.-- oj (.-- hS& ajm q\mdjpn h`h]`mn ja oc` H/M

^c\ii`g a\hdgt di `s^dn`_ bd\io h`h]m\i` k\o^c`n pi_`m nth*

h`omd^\g H( ^ji_dodjin %Cdbpm`n . \i_ P.&+ QTFH*. ^c\ii`gn

_dnkg\t gdi`\m ^pmm`io*qjgo\b` ^c\m\^o`mdnod^n %F*S ^pmq`n& \i_

ij ndbi ja odh`* jm qjgo\b`*_`k`i_`io \^odq\odji %Cdbpm` .>&+

Fi h\mf`_ ^jiom\no) \gg joc`m o`no`_ H/M ^c\ii`gn %QO>>H)

QOBH*/) QOBH*.) QOBPH) Q>IH*/) Q>PH*.) Q>PH*/) \i_

Q>PH*0& ncjr`_ kmjhdi`io jpor\m_ m`^od"^\odji \n \ m`npgo ja \

odh`* \i_ qjgo\b`*_`k`i_`io \^odq\odji kmj^`nn %Cdbpm`n .?x.B

\i_ P.>xP.A&+ Fi QO>>H) ajm dino\i^`) jigt q`mt nh\gg ^pmm`ion

r`m` j]n`mq`_ \o i`b\odq` kjo`iod\gn) ]po g\mb` jpor\m_ ^pmm`ion

_`q`gjk`_ ajm qjgo\b` no`kn kjndodq` oj oc` m`q`mn\g kjo`iod\g

%Bm`q+&+ Qcdn qjgo\b` \^odq\odji kmj^``_`_ rdoc \ odh` ^jino\io %!&

ja 1 ! . hn oc\o r\n nomdfdibgt qjgo\b` di_`k`i_`io %d+`+) ndhdg\m

ajm kjo`iod\gn ]`or``i (/- oj (.-- hS8 Cdbpm`n .? \i_ P.B&+

Jjno m`h\mf\]g`) cjr`q`m) r\n oc` \kk`\m\i^` ja g\mb` di*

r\m_ %d+`+) o\dg& ^pmm`ion pkji m`kjg\mdu\odji oj !5- hS oc\o di_d*

^\o` \ g\mb` mdn` di jk`i kmj]\]dgdot %.-&+ Qc`n` o\dg ^pmm`ion

di^m`\n`_ di k\m\gg`g rdoc oc` \hkgdop_`n ja oc` jpor\m_ ^pmm`ion

\i_ _`^\t`_ rdoc \ odh` ^jino\io ja 1 ! / hn %Cdbpm` .?&+ Pdhdg\m

o\dg ^pmm`ion r`m` j]n`mq`_ ajm QOBH*. \i_ QOBH*/ %Cdbpm`n .@

\i_ P.>&) Q>IH*/ %Cdbpm` .B&) Q>PH*/ %Cdbpm` P.A&) \i_ Q>PH*0

^c\ii`gn %Cdbpm` .A&+ Qc` _`bm`` ja jpor\m_ m`^od"^\odji r\n

g`nn kmjhdi`io di QOBPH \i_ Q>PH*. \n oc`n` ^c\ii`gn

^ji_p^o`_ g\mb`m dir\m_ ^pmm`ion \o i`b\odq` kjo`iod\gn+ K`q`m*

oc`g`nn) QOBPH \i_ Q>PH*. \gnj ncjr`_ ndbid"^\io odh`*

_`k`i_`io qjgo\b` \^odq\odji rdoc ^jmm`nkji_dib o\dg ^pmm`ion

n``i pkji m`kjg\mdu\odji %Cdbpm`n P.? \i_ P.@&+ Qc` _`bm`` ja

jpor\m_ m`^od"^\odji \i_ ajg_ ^c\ib` di o\dg ^pmm`io \hkgdop_`n

pkji _`kjg\mdu\odji \m` nphh\mdu`_ ajm \gg o`no`_ ^c\ii`gn di

Cdbpm`n .C \i_ .D+ Qcdn `no\]gdnc`n oc\o odh`* \i_ qjgo\b`*

_`k`i_`io \^odq\odji dn \ kmjhdi`io a`\opm` rdocdi oc` H/M np*

k`ma\hdgt+ Fio`m`nodibgt) oc` jigt H/M ^c\ii`g oc\o ]`c\q`_ gdf`

\ vv^g\nnd^\gww g`\f ^c\ii`g rdoc \ gdi`\m F*S ^pmq` r\n QTFH*.+

Qcdn i`so m\dn`n oc` lp`nodji ja rc\o h`^c\idnhn pi_`mgd` ocdn

qjgo\b`*_`k`i_`io \^odq\odji+ Fo c\n km`qdjpngt ]``i m`kjmo`_

oc\o `som\^`ggpg\m Jb/( ^\i ]gj^f dir\m_ QOBH*. ^pmm`ion \o ct*

k`mkjg\mdu`_ kjo`iod\gn %J\dibm`o `o \g+) /--/&+ Ejr`q`m) r`

ajpi_ oc\o `som\^`ggpg\m _dq\g`io ^\odjin jigt c\_ hdijm `aa`^on

ji qjgo\b` \^odq\odji \i_ o\dg ^pmm`ion %Cdbpm`n P/>xP/@&+
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Qc` qjgo\b`*_`k`i_`io b\o` di ^g\nnd^\g Hq ^c\ii`gn dn gj^\o`_ \o

oc` `iom\i^` oj oc` diom\^`ggpg\m kjm` %V`gg`i) .665&+ T` oc`m`ajm`

`hkgjt`_orj`no\]gdnc`_ kmjoj^jgn ojkmj]` ajm \ api^odji\g gjr`m

b\o`) d+`+) no\o`*_`k`i_`io kjm` ^tno`di` hj_d"^\odji \i_ no\o`*

_`k`i_`io kjm` ]gj^f`m ]di_dib %Cdbpm`n P0>xP0@& %Md`^cjoo\

`o \g+) /-..8 O\k`_dpn `o \g+) /-./&+ @jindno`io rdoc jpm km`qdjpn

"i_dibn) ^c`hd^\g hj_d"^\odjija \ kjm` m`nd_p` diQOBH*.j^^pmn

rdoc \ ndhdg\m m\o` m`b\m_g`nn ja rc`oc`m oc` ^c\ii`gn \m` \^odq\o`_

jm ^gjn`_ ]t qjgo\b` %Cdbpm` P0@&+ Cpmoc`mhjm`) r` ajpi_ oc\o \

cdbc*\a"idot lp\o`mi\mt\hhjidph%N>(& kjm`]gj^f`m c\n am``\^*

^`nn oj don ]di_dib ndo` _``k rdocdi oc` kjm` `q`i rc`i QOBH*.

^c\ii`gn \m` ^gjn`_ \o ctk`mkjg\mdu`_ kjo`iod\gn %Cdbpm` P0?&+

Qc`n` m`npgon di_d^\o` oc\o oc` qjgo\b`*b\odib h`^c\idnh gdf`gt

m`nd_`n rdocdi jm ^gjn` oj oc` n`g`^odqdot "go`m %Cdbpm` P.A&+

0ON=NEJI JB NDA 5$ .! &EI@EIC 5ENA %>JGEMDAM 8JGN=CA

+=NEIC

Qj diq`nodb\o` oc` diqjgq`h`io ja oc` "go`m) r` hpo\o`_ m`nd_p`n

rdocdi `doc`m oc` "mno %M.& jm n`^ji_ %M/& kjm` gjjkn ja QOBH*.

^c\ii`gn+ >n `sk`^o`_) hpo\odib oc` ^jin`mq`_ DCD hjoda ja

oc` "go`m m`npgo`_ di iji*api^odji\g ^c\ii`gn) ]po \gg joc`m hp*

o\ion b`i`m\o`_ h\^mjn^jkd^ ^pmm`ion %Cdbpm` />&+ Pomdfdibgt)

orj hpo\odjin ^jhkg`o`gt m`hjq`_ ocdn qjgo\b`*_`k`i_`io

b\odib ]`c\qdjm) i\h`gt) hpo\odjin ja oc` cdbcgt ^jin`mq`_ ocm`*

jidi` rdocdi oc` ^jin`inpn H(*n`g`^odq` hjoda %QFDCD& di ]joc M.

\i_ M/ %Cdbpm` /?&+ Qc`n` orj hpo\ion %Q.24@ \i_ Q/33@& _dn*

kg\t`_ gdi`\m F*Sn \i_ dino\io\i`jpn ^pmm`io*qjgo\b` m`nkjin`n

oc\o ^jhkg`o`gt g\^f`_ oc` kmjhdi`io o\dg ^pmm`ion j]n`mq`_ di

oc` TQ ^c\ii`g %Cdbpm` /@&+ Fi ^jiom\no) oc` joc`m hpo\odjin

rdocdi M. \i_ M/ c\_ ij j]qdjpn `aa`^o ji qjgo\b` b\odib \i_

_d_ ijo ^c\ib` oc` g\mb` m`^od"^\odji ^j`a"^d`io ja 14 ! 1 %Cdb*

pm` />& oc\o _`"i`n jpor\m_ m`^od"^\odji di TQ QOBH*.+

O`h\mf\]gt) ndhdg\m m`npgon r`m` \gnj j]o\di`_ rc`i oc` ^jmm`*

nkji_dib ocm`jidi`n %di M. \i_ M/& r`m` hpo\o`_ di QO>>H)

Q>PH*.) Q>PH*/) \i_ Q>PH*0 ^c\ii`gn %Cdbpm`n /Ax/C&) npb*

b`nodib oc`n` cdbcgt ^jin`mq`_ m`nd_p`n \m` dhkjmo\io ajm oc`

qjgo\b`*b\odib h`^c\idnh rdocdi oc` H/M ^c\ii`g npk`ma\hdgt+

Fiomdbpdibgt) oc` ct_mjstg bmjpk rdocdi oc`n` ocm`jidi`n dn oc`

jigt nd_` ^c\di rdocdi oc` "go`m oc\o dio`m\^on _dm`^ogt rdoc H(

0DBNK@ &$ <IFM=B@ 1=MDHB 3L -IGGIH PDMCDH MC@ 4'7 9NJ@KA=GDFR

%>xB& @pmm`io m`nkjin`n oj \ 0--*hn qjgo\b` no`k a\hdgt amjh !.-- oj (.-- hS amjh \ cjg_dib kjo`iod\g ja !5- hS m`^jm_`_ amjh `s^dn`_ dind_`*jpo h`h]m\i`

k\o^c`n di nthh`omd^\g H( %./- hJ H(
dio+,./- hJ H(

`so+& `skm`nndib oc` di_d^\o`_ H/M ^c\ii`g rdoc %>& QTFH*.) %?& QO>>H) %@& QOBH*/) %A& Q>PH*0) \i_ %B&

Q>IH*/8 oc` ^pmm`io \o (.-- hS \ao`m H/M ^c\ii`g ]gj^f ]t . hJ QM> dn ncjri di bm``i %Md`^cjoo\ `o \g+) /-..&+ Qc` F*S kgjon di_d^\o` ^pmm`ion \o oc` `i_ ja oc`

_`kjg\mdudib no`kn %bm\t ^dm^g`n& \i_ oc` ^jmm`nkji_dib dir\m_ ^pmm`io %o\dg& \hkgdop_`n pkji m`kjg\mdu\odji oj !5- hS %]gp` ^dm^g`n&8 oc` din`on ncjr oc` odh`

^jpmn` ja qjgo\b` \^odq\odji \i_ di\^odq\odji rdoc cdbc`m odh` m`njgpodji8 odh` ^jino\ion %!& \m` j]o\di`_ rdoc `skji`iod\g "on+

%C \i_ D& O`^od"^\odji ^j`a"^d`ion %^pmm`ion \o (.--hS,x.--hS& %C& \i_ ajg_ ^c\ib` di o\dg ^pmm`io \hkgdop_`n %D& np]n`lp`io oj \ _`kjg\mdudib kpgn` oj (.-- hS

ajm oc` di_d^\o`_ H/M ^c\ii`gn8 _\o\ \m` m`km`n`io`_ \n h`\i ! PBJ+

P`` \gnj Cdbpm`n P. \i_ P/+
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djin+ Qc` "go`m ^jio\din ajpm H( ]di_dib ndo`n %P.xP1&) \i_

hpo\odib oc`n` m`nd_p`n dn oc`m`ajm` `sk`^o`_ oj ^c\ib` dji j^*

^pk\i^t \o oc`n` ndo`n rdocdi oc` "go`m+ Fi_``_) di oc` H^n> H(

^c\ii`g) oc` `lpdq\g`io hpo\odji %Q42@& m`_p^`n H( ]di_dib oj

oc` P1 ndo`) km`nph\]gt ]`^\pn` npgapm ^jjm_di\o`n H( g`nn

r`gg oc\i jstb`i %Wcjp \i_ J\^Hdiiji) /--1&+

0( 5EHOG=NEJIM 4APA=G NDA *EGNAL -JI 2??OK=I?S JB 96
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Qj b\di dindbco dioj oc` dji j^^pk\i^t ja oc` H/M ^c\ii`g "go`m)

r` `hkgjt`_ \ojhdnod^ hjg`^pg\m _ti\hd^n %JA& ndhpg\odjin

rdoc \ _jp]g` ]dg\t`m n`opk \n m`^`iogt pn`_ oj ndhpg\o` dji

k`mh`\odji di joc`m H( ^c\ii`gn) np^c \n H^n> \i_ Hq.+/

! "

# $ %

&

' (
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%>& Qc` ]\mn m`km`n`io oc` m`^od"^\odji ^j`a"^d`ion %ajm TQ QOBH*. ^c\ii`gn \i_ di_d^\o`_ hpo\odjin \mjpi_ oc` DCD hjoda di M. \i_ M/+

%?& P`lp`i^` \gdbih`io ja oc` "go`m m`bdjin ajm kmj]`_ H/M ^c\ii`gn %\i_ H^n>& dn ncjri) \i_ oc` ^mdod^\g ocm`jidi` dn cdbcgdbco`_+

%@xB& @pmm`io m`nkjin`n oj qjgo\b` a\hdgd`n ajm hpo\io QOBH*. %@&) QO>>H %A&) \i_ Q>PH*0 ^c\ii`gn %B& ncjr gjnn ja qjgo\b` b\odib ajm ocm`jidi` hpo\ion+

%C& F*S kgjon ajm TQ \i_ hpo\io ^c\ii`gn+

%D \i_ E& JA ndhpg\odjin k`majmh`_ ji QO>>H ncjr m`g\odq` dji j^^pk\i^d`n ajm oc` dji ]di_dib ndo`n P.xP1 %D& \i_ oc`dm ^c\ib` %E& pkji hpo\odji ja `doc`m ji`

%ndibg` Q.-0@& jm ]joc kjndodjin %_jp]g` Q.-0@&) g`\_dib oj \ gjnn ja ]di_dib oj P. \i_ P1+ A\o\ \m` m`km`n`io`_ \n h`\i ! PBJ+

P`` \gnj Cdbpm` P0+
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%Hjy ka`m `o \g+) /-.1&+ Rndib oc` ^mtno\g nomp^opm` ja QO>>H

%?mjc\ri `o \g+) /-.0&) /-- k`mh`\odji `q`ion jq`m \ .- #n

ndhpg\odji %/- `q`ion,#n& r`m` _`o`^o`_ pi_`m kjndodq` qjgo\b`+

>i\gtndn ja oc`n` `q`ion npbb`non oc\o dji k`mh`\odji j^^pmn

]t \ ndhdg\m h`^c\idnh \n km`qdjpngt m`kjmo`_ ajm H^n> %Hjy ka`m

`o \g+) /-.1&+ Cpmoc`mhjm`) oc` \q`m\b` dji j^^pk\i^t _pmdib

k`mh`\odji r\n /+4 ! -+3 \i_ ocpn r\n ndhdg\m oj H^n> %Hjy ka`m

`o \g+) /-.1&+ Qc` ajpm H( ]di_dib ndo`n %P.xP1& di oc` "go`m

ncjr`_ \]jpo ndhdg\m j^^pk\i^t %P. ; 25$) P/ ; 64$) P0 ;

32$) \i_ P1 ; 13$8 Cdbpm` /D& di QO>>H+ Fi ndgd^j `s^c\ib`

ja oc` orj ocm`jidi`n ]t ^tno`di`n \o oc` M. ndo` %d+`+) Q.-0@&

g`_ oj \ gjnn ja H( ]di_dib oj oc` P. \i_ P1 ndo`) \n r`gg \n \

g\mb` m`_p^odji di k`mh`\odji `q`ion %.+/2 `q`ion,#n&+ Ejr*

`q`m) diomj_p^odji ja \ ndibg` `s^c\ib` %d+`+) Q.-0@ ja epno

ji` ja oc` orj ocm`jidi`n di M.& di^m`\n`_ oc` iph]`m ja

k`mh`\odji `q`ion %..+1 `q`ion,#n&) \gocjpbc oc` dji j^^p*

k\i^t \o oc` P. \i_ P1 ndo` m`h\di`_ gjr %Cdbpm` /E&+ Qcdn ^ji*

"mhn oc\o hpo\odji ja oc` P1 ocm`jidi` ^\pn`n \ h\ejm ^c\ib`

di "go`m dji j^^pk\i^t ndhdg\m oj oc\o m`kjmo`_ ajm H^n> %Wcjp

\i_ J\^Hdiiji) /--1&+ @jh]di`_ rdoc jpm api^odji\g hpo\b`i*

`ndn _\o\ ncjri \]jq`) oc`n` m`npgon npbb`no oc\o oc` dji ]di_*

dib di oc` "go`m m`km`n`ion \ ^mdod^\g no`k di ocdn qjgo\b`*b\odib

h`^c\idnh+
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-JI 5KA?EAM

Qj apmoc`m `skgjm` oc` mjg` ja oc` "go`m) r` i`so diq`nodb\o`_ oc`

dji _`k`i_`i^` ja qjgo\b` \^odq\odji+ Pomdfdibgt) m`kg\^`h`io ja

diom\^`ggpg\m H( ]t O]( di^m`\n`_ oc` qjgo\b`*_`k`i_`io \^odq\*

odji ja QOBH*. \mjpi_ .--*ajg_) m`npgodib di g\mb` jpor\m_

^pmm`ion \i_ g\mb` o\dg ^pmm`ion %Cdbpm` 0>&+ Qc` qjgo\b` _`k`i*

_`i^` ja oc` di^m`\n` di o\dg ^pmm`ion %m`#`^odib oc` ngjk` ja

oc` di^m`\n` di .6& r\n ijo \go`m`_ di ^jhk\mdnji oj H( %Cdb*

pm` 0?&+ Fhkjmo\iogt) oc` kjo`iod\odji ja ^pmm`ion ]t O]( jigt

j^^pmm`_ pkji np]nodopodji rdoc diom\^`ggpg\m O]( %Cdbpm` 0>&

\i_ oc`m`ajm` rdoc jpor\m_ O]( k`mh`\odji+ Qc`n` m`npgon ijo

jigt npbb`no oc\o O]( kjo`iod\o`n qjgo\b` \^odq\odji ]po oc\o

oc` _dm`^odji ja dji*#ps dn \gnj ^mdod^\g) d+`+) H/M ^c\ii`gn

\kk`\m oj ]` b\o`_ ]t \ ji`*r\t) iji*m`opmi) jm vv^c`^f

q\gq`ww*gdf` dji*#ps h`^c\idnh ocmjpbc rcd^c jpor\m_ hjq`*

h`io ja djin b\o`n oc` "go`m jk`i) rcdg` dir\m_ k`mh`\odji

b\o`n oc` "go`m ^gjn`_ %Cdbpm` 0A&+ Fi \bm``h`io rdoc ocdn) r`

ajpi_ oc\o ^c\ibdib oc` m`q`mn\g kjo`iod\g ]t \go`mdib oc` `som\*

^`ggpg\m H( ^ji^`iom\odji ^\pn`_ \ k\m\gg`g ncdao di oc` qjgo\b`

_`k`i_`i^` ja \^odq\odji ajm QO>>H) QOBH*/) \i_ Q>PH*0

%Cdbpm`n 0@ \i_ P2@&+

T` \gnj h`\npm`_ qjgo\b` \^odq\odji ajm _daa`m`io H/M ^c\i*

i`gn %QO>>H) QOBH*.) QOBH*/) Q>IH*/) Q>PH*0) \i_ QOBPH&

rdoc q\mdjpn diom\^`ggpg\m k`mh`\io djin %Cdbpm`n 0B \i_ P1>x

P1B&+ Fi QO>>H r` ajpi_ oc\o) ndhdg\m oj QOBH*.) qjgo\b` \^odq\*

odji r\n kjo`iod\o`_ ]t O](+ Cpmoc`mhjm`) \gocjpbc @n( r\n

kjjmgt k`mh`\]g` %kmj_p^dib jigt nh\gg jpor\m_ ^pmm`ion&) do

`qjf`_ g\mb` o\dg ^pmm`ion ajm kjo`iod\gn kjndodq` oj oc` m`q`mn\g

kjo`iod\g+ Fhkjmo\iogt) ocdn _`hjinom\o`n oc\o do dn oc` dji

]di_dib no`k rdocdi oc` "go`m \i_ ijo oc` k`mh`\odib m\o` oc\o _`*

o`mhdi`n qjgo\b` \^odq\odji+ Tdoc diom\^`ggpg\m K\( oc` o\dg ^pm*

m`ion r`m` nh\gg di \gg o`no`_ H/M ^c\ii`gn %Cdbpm`n 0B \i_

P1>xP1B&) \n r`m` oc` o\dg ^pmm`ion pndib diom\^`ggpg\m KJAD(

%_\o\ ijo ncjri&+ Fi Q>PH*0 \i_ QOBPH ^c\ii`gn jigt \ nh\gg

kjo`iod\odji ]t diom\^`ggpg\m O]( jm @n( r\n j]n`mq`_ %Cdbpm`n

P1A \i_ P1B&+

Cjm QO>>H \i_ QOBH*. ^c\ii`gn) r` ajpi_ oc\o diom\^`ggpg\m

Qg( ]`c\q`_ ndhdg\m oj H() d+`+) don `aa`^on r`m` h\mf`_gt g`nn

kmjijpi^`_ oc\i ocjn` ja @n( jm O]( %Cdbpm`n 0B \i_ P1>&+

Fiomdbpdibgt) ocdn djid^ kmj"g` ajm qjgo\b` b\odib ^jmm`g\o`n rdoc

_daa`m`i^`n di dji j^^pk\i^d`n j]n`mq`_ ^mtno\ggjbm\kcd^\ggt

rdocdi oc` "go`m ja H^n>+ Fi oc`n` nomp^opm`n) H( \i_ Qg( ]di_

rdoc ndhdg\m j^^pk\i^t oj \gg ajpm ndo`n %P.xP1&) rc`m`\n @n(

\i_ O]( ]di_ rdoc \ _daa`m`io kmj"g` oj jigt ocm`` ndo`n oc\o jq`m*

g\k km`_jhdi\iogt rdoc P.) P0) \i_ P1 %Wcjp \i_ J\^Hdiiji)

/--0&+ Qj diq`nodb\o` oc` m`g\odq` j^^pk\i^t ja oc`n` djin di \

H/M ^c\ii`g) r` ndhpg\o`_ k`mh`\odji di QO>>H rdoc O]( \i_

@n(+ Qc`n` ndhpg\odjin ^g`\mgt ncjr \ _daa`m`io _dnomd]podji

^jhk\m`_ oj H( %Cdbpm` 0C&) rdoc km`a`m`iod\g j^^pk\i^t ja P.)

P0) \i_ P1 ]t @n( \i_ O](+ ?di_dib ja oc`n` djin oj oc` P/

ndo` r\n nomjibgt m`_p^`_+ Cpmoc`mhjm`) oc` m`_p^odji di j^^p*

k\i^t ja oc` P/ ndo` ^\pn`_ \ h\mf`_ di^m`\n` di P1 j^^pk\i^t

ajm O]( ^jhk\m`_ oj H( %Cdbpm` 0C&+

Cpmoc`m `qd_`i^` ajm oc` `aa`^o ja k`mh`\io djin ji oc` "go`m

^jh`n amjh nop_d`n ja ]gj^f`mn) np^c \n o`om\k`iotg\hhjidph

%QM>(&) oc\o dio`m\^o rdoc oc` ocm`jidi` nd_` ^c\din ja oc` P1

ndo` \i_ ncjpg_ oc`m`ajm` _dm`^ogt ^jhk`o` rdoc djin ajm ]di_dib

oj ocdn ndo` %Md`^cjoo\ `o \g+) /-..&+ T` m`\nji`_ oc\o pkji

nrdo^cdib amjh H( oj O]() QM>( \a"idot h\t _mjk \n \ m`npgo ja

di^m`\n`_ j^^pk\i^t ja P1 ]t O]( \i_ ocpn di^m`\n` ^jhk`od*

odji rdoc QM>(+ Fi_``_) rdoc diom\^`ggpg\m O]( %\i_ `som\^`ggpg\m

H(& r` ajpi_ oc\o QM>( \a"idot _mjkk`_ \o oc` kjdio \o rcd^c

k`mh`\odji nrdo^c`n amjh H( oj O]() d+`+) \o qjgo\b`n kjndodq`

oj oc` Bm`q+ %Cdbpm` 0D&+ Ejr`q`m) di nthh`omd^\g H( qjgo\b`

_`k`i_`i^` ja QM>( dicd]dodji r\n i`doc`m n``i pkji ^pmm`io

diq`mndji ijm r\n QM>( \a"idot qjgo\b` _`k`i_`io rc`i oc` "go`m

^ji_p^o`_ `doc`m O]( jm H( %Cdbpm` 0D&+ Qcdn kmjqd_`n _dm`^o

api^odji\g q\gd_\odji ja oc` JA ndhpg\odjin \i_ npbb`non oc\o

O]( kjo`iod\odji ja qjgo\b` \^odq\odji m`npgon amjh \ ^c\ib` di "g*

o`m dji j^^pk\i^t+

0A=MOLEIC NDA +=NEIC 'D=LCA

Fi Hq ^c\ii`gn) oc` b\odib ^c\mb` oc\o dn ^jpkg`_ oj kjm` jk`idib

dn _`o`mhdi`_ ]t kgjoodib oc` o\dg ^pmm`io \hkgdop_`n %d+`+) oc` m`g\*

odq` di^m`\n` di .-& \b\dino oc` \^odq\odib km`*kpgn` qjgo\b`n+ Qc`

ngjk` ja \ no\i_\m_ ?jgouh\ii "o oj oc` _`mdq`_ D*S kgjon m`km`*

n`ion oc` `lpdq\g`io b\odib ^c\mb` \i_ ocpn oc` am\^odji ja `i*

`mbt pn`_ oj jk`i oc` ^c\ii`g rc`i ^c\mb` dn om\ingj^\o`_

\^mjnn oc` `iodm` `g`^omd^ "`g_ ja oc` h`h]m\i`+ Cjm ^jhk\mdnji)

r` _`o`mhdi`_ oc` `lpdq\g`io b\odib ^c\mb` ajm Hq/+. ^c\ii`gn

\i_) ndhdg\m oj km`qdjpn h`\npm`h`ion %P^cjgg` `o \g+) /--1&)

ajpi_ do oj ]` 1+3 ! -+0 `g`h`io\mt ^c\mb`n %`-& %Cdbpm`n 1?

\i_ 1@&+

Qj "o oc` D*S kgjon ja H/M ^c\ii`gn rdoc \ ?jgouh\ii api^odji

m`lpdm`n oc` o\dg ^pmm`io \hkgdop_`n oj n\opm\o` rdoc \ ^c\ib` di

qjgo\b`+ Cjm H( %\i_ Qg(&) ij n\opm\odji r\n n``i+ Ejr`q`m) ajm

O]( \i_ @n( n\opm\odib D*S ^pmq`n r`m` j]n`mq`_ m`q`\gdib

\i `lpdq\g`io b\odib ^c\mb` ]`or``i .+5 \i_ /+3 `- ajm \gg oc`

H/M ^c\ii`gn o`no`_ %QO>>H) QOBH*.) QOBH*/) Q>IH*.)

Q>IH*/) \i_ QOBPH8 Cdbpm`n 1>x1@&+ Tc`i \q`m\b`_ ajm \gg

oc`n` ^c\ii`gn) oc` b\odib ^c\mb` r\n \]jpo /+/ `-+ Qcdn q\gp`

@`gg $)') 604x616) C`]mp\mt /2) /-.3 !/-.3 Qc` >pocjmn 4/,
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%>& QOBH*. ^pmm`io m`nkjin`n oj qjgo\b` a\hdgd`n di nthh`omd^\g H( %./- hJ XH(Ydio+,./- hJ XH(Y`so+& jm rdoc H( `s^c\ib`_ ]t O]( ji oc` diom\^`ggpg\m) `som\^`ggpg\m)

jm ]joc nd_`n ja oc` h`h]m\i` k\o^c`n+

%?& Kjmh\gdu`_ o\dg ^pmm`io \hkgdop_`n ajm oc` di_d^\o`_ km`*kpgn` kjo`iod\gn rdoc ./- hJ H(
dio+ %]g\^f ^dm^g`n& \i_ ./- hJ O](

dio+ %m`_ ^dm^g`n&8 _\o\ \m` \n

h`\i ! PBJ+

%@& @dm^g`n m`km`n`io F*S ^pmq`n rdoc 5 hJ jm ./- hJ H(
`so+ ajm QO>>H \i_ QOBH*/ di_d^\odib oc` k\m\gg`g ncdao ja qjgo\b` \^odq\odji \i_ Bm`q++

%A& @\mojji _`kd^odib oc` ^c`^f*q\gq` dji*#ps b\odib ]`c\qdjm rdoc jpor\m_ dji k`mh`\odji jk`idib oc` n`g`^odqdot "go`m \i_ dir\m_ dji hjq`h`io ^gjndib oc`

"go`m8 oc` nomp^opm` \]jq` oc` kjm` di_d^\o`n oc` `som\^`ggpg\m ^\k _jh\di+

%B& Sjgo\b`*`qjf`_ QO>>H ^pmm`ion rdoc ./- hJ H(
`so+ \i_ q\mdjpn diom\^`ggpg\m djin %./- hJ& \n di_d^\o`_+

%C& JA ndhpg\odjin k`majmh`_ ji QO>>H ncjr oc` m`g\odq` dji j^^pk\i^d`n ajm oc` P.xP1 ndo`n rdoc O]( \i_ @n( k`mh`\odji di ^jhk\mdnji oj H( k`mh`\odji

%]g\^f _joo`_ gdi`&+

%D& Qc` F@2- ajm QOBH*. ^c\ii`g dicd]dodji ]t QM>( r\n _`o`mhdi`_ ajm oc` m`nk`^odq` qjgo\b`n di nthh`omd^\g H( \i_ rdoc diom\^`ggpg\m O]( m`kg\^dib H(8 _\o\ \m`

\n h`\i ! PBJ+

P`` \gnj Cdbpm` P1+
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m`km`n`ion oc` gjr`m gdhdo ja ^c\mb` hjq`h`io ^jpkg`_ oj oc`

^c\ii`g jk`idib m`\^odji %Pdbb \i_ ?`u\idgg\) .664&+

Fa r` \nnph` oc` h`h]m\i` `g`^omd^ "`g_ dn aj^pn`_ ji oc` "g*

o`m %@jiom`m\n `o \g+) /-.-8 Gd\ib `o \g+) /--/&) oc`i \ ^c\mb`

`lpdq\g`io oj \o g`\no /+/ `- hpno ]` om\ingj^\o`_ \^mjnn oc` "go`m

oj ^jiq`mo do dioj oc` jk`i ^jiajmh\odji %Cdbpm` 1C&+ Cjm ocdn oj

j^^pm) r` hpno \nnph` oc\o oc` di\^odq` "go`m %d+`+) \o !5- hS&

m`km`n`ion \i vvdji*_`kg`o`_ww no\o` ^jio\didib jigt ji` %jm

u`mj& djin \i_ h\t oc`m`ajm` ]` ndhdg\m oj oc` vv@*otk`*di\^od*

q\o`_ww no\o` j]n`mq`_ di H^n> %?jdo`ps \i_ ?`mi [̀ ^c`) /-..8

@p`ggj `o \g+) /-.-&+ Lpm hj_`g oc`i km`_d^on oc\o pkji

_`kjg\mdu\odji) 0x1 \__dodji\g djin \m` ajm^`_ dioj oc` "go`m

]t oc` `g`^omd^ "`g_ \i_ oc\o ocdn dji om\ingj^\odji no`k dn m`*

#`^o`_ di jpm h`\npm`h`io ja oc` `lpdq\g`io b\odib ^c\mb` %Cdb*

pm` 1C&+ Cpmoc`mhjm`) ]`^\pn` oc` odh` ^jpmn` ja \^odq\odji dn

qjgo\b` di_`k`i_`io) \ n`^ji_ b\odib no`k hpno ajggjr ocdn dji
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\n apmoc`m _`kjg\mdu\odji _j`n ijo di^m`\n` o\dg ^pmm`io \hkgdop_`n+

%?& Kjmh\gdu`_ o\dg ^pmm`io q`mnpn km`*kpgn` qjgo\b` kgjon ajm oc` di_d^\o`_ H/M ^c\ii`gn \i_ diom\^`ggpg\m djin+

%@& Q\dg ^pmm`io km`*kpgn` qjgo\b` m`g\odjin \n di %?& "oo`_ oj \ no\i_\m_ ?jgouh\ii api^odji+ Qc` o\]g` ncjrn oc` "o k\m\h`o`mn S.,/ ! PBJ \i_ u %; `lpdq\g`io

b\odib ^c\mb` X`-Y& ! PBJ ajm oc` di_d^\o`_ H/M ^c\ii`gn \i_ diom\^`ggpg\m djin+

%A& Qc` S.,/ ja qjgo\b` \^odq\odji ncdaon rdoc Bm`q+ \n ncjri c`m` ajm o\dg ^pmm`io \hkgdop_` q`mnpn km`*kpgn` qjgo\b` kgjon ajm QOBH*. rdoc _daa`m`io H(
`so++

%B& S.,/ ja qjgo\b` \^odq\odji %]g\^f nlp\m`n& \i_ h`\npm`_ Bm`q+ q\gp`n %bm\t nlp\m`n& \m` kgjoo`_ ajm QOBH*.) QOBH*/) \i_ QO>>H ^c\ii`gn rdoc q\mdjpn

`som\^`ggpg\m \i_ diom\^`ggpg\m dji ^ji^`iom\odjin+ P`` \gnj Cdbpm`n P2> \i_ P2?+

%C& @\mojji _`kd^odib oc` qjgo\b` n`injm di H/M ^c\ii`gn+ Qc` nomp^opm` m`km`n`ion QO>>H %\_jko`_ amjh ?mjc\ri `o \g+) /-./& `h]`__`_ di \ ]dg\t`m8 oc` `g`^omd^

kjo`iod\g _mjk \^mjnn oc` n`g`^odqdot "go`m %PC& dn di_d^\o`_+ Qc` di\^odq\o`_ PC dn ncjri \n \ nomp^opm\ggt _dnodi^o dji*_`kg`o`_ no\o` %PCdji*_`kg`o`_&+ Rkji _`kj*

g\mdu\odji) 0x1 djin \m` ajm^`_ dioj oc` "go`m ]t oc` cdbc*`g`^omd^ "`g_ %PCdji*j^^pkd`_&+ Qcdn cdbcgt ^c\mb`_ no\o` dn ijo no\]g` \i_ oc`i om\inajmhn dioj oc` k`mh`\odib

no\o` %PC^ji_p^odq`&+

P`` \gnj Cdbpm` P2+
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QOBH*/&+ T` ajpi_ oc\o S.,/ ncdao`_ di k\m\gg`g rdoc oc` m`q`mn\g

kjo`iod\g %d+`+) oc` qjgo\b` kjdio \o rcd^c dji*#ps m`q`mn`n&)

m`b\m_g`nn ja rc`oc`m oc` diom\^`ggpg\m jm `som\^`ggpg\m dji ^ji*
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%>& QO>>H ^pmm`ion m`^jm_`_ rdoc di^m`\ndib

\m\^cd_jid^ \^d_ %>>& ^ji^`iom\odjin di nthh`omd*

^\g H( amjh dind_`*jpo k\o^c`n+

%? \i_ @& Cmjh `sk`mdh`ion \n ncjri di %>&) F*S

^pmq`n \m` kgjoo`_ ajm _daa`m`io >> ^ji^`iom\odjin

ajm QO>>H ^c\ii`gn %?& \i_ QOBH*/ ^c\ii`gn %@&+

%A& F*S kgjon ajm QO>>H ^pmm`ion ]`ajm` \i_ \ao`m

^c\ii`g \^odq\odji ]t .- #J MFM/+

%B& O`km`n`io\odq` m\hk h`\npm`h`ion ja QO>>H

^c\ii`gn \^odq\o`_ ]t .- #J >> rdoc `doc`m H( jm

O]( \n oc` diom\^`ggpg\m dji+

%C& O`km`n`io\odq` m\hkn ja QO>>H ^c\ii`gn \^od*

q\o`_ ]t 2 hhEb i`b\odq` km`nnpm` \kkgd`_ qd\ oc`

k\o^c kdk`oo` rdoc `doc`m H( jm O]( \n oc` diom\^`g*

gpg\m dji+

%D& O`km`n`io\odq` m\hkn ja QOBH*/ \^odq\o`_ ]t

kEdio+ 2+- rdoc `doc`m H( jm O]( \n oc` diom\^`ggpg\m

dji+

%E \i_ F& QO>>H Q/./@ ^pmm`ion g\^f \^odq\odji ]t

>> \i_ MFM/+

%G& Cjg_ ^pmm`io ^c\ib` %^pmm`io%(\^odq\ojm&,

^pmm`io%x\^odq\ojm&& ajm QO>>H TQ \i_ QO>>H Q/./@

^c\ii`gn pkji \kkgd^\odji ja .- #J >> jm .- #J

MFM/ \o !.-- hS8 _\o\ \m` \n h`\i ! PBJ+

P`` \gnj Cdbpm` P3+

.#3 'D=IIAG %?NEP=NEJI '=OMAM =
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5AGA?NEPENS *EGNAL

QO>>H) QOBH*.) \i_ QOBH*/ ^c\ii`gn

\m` \^odq\o`_ ]t \m\^cd_jid^ \^d_ %>>&

%Ejijm {̀ ) /--4&+ T` oc`m`ajm` diq`nodb\o`_

cjr >> \aa`^on qjgo\b` b\odib ]t j]o\di*

dib F*S ^pmq`n di \ nthh`omd^\g H( bm\_d`io

di rcd^c qjgo\b` b\odib dn hjno j]qdjpn+ Fi

dind_`*jpo k\o^c`n) >> \^odq\o`_ QO>>H)

QOBH*.) \i_ QOBH*/ ^c\ii`gn rdoc B@2-

q\gp`n ja .+/ ! -+.) 3+6 ! .+/) \i_ 0+5 !

-+1 #J) m`nk`^odq`gt %Cdbpm`n P3? \i_ P3@&+ T` \gnj ajpi_

oc\o ocdn nomjib jpor\m_gt m`^odatdib ]`c\qdjm kmjbm`nndq`gt

om\inajmh`_ dioj \ gdi`\m ^ji_p^o\i^` rdoc di^m`\ndib ^ji^`i*

om\odjin ja >> %Cdbpm`n 2>x2@ \i_ P3>&+ Cjm >> ^ji^`iom\odjin

]`gjr oc` B@2- q\gp`n) jpor\m_ m`^od"^\odji \i_ oc` ^jmm`*

nkji_dib o\dg ^pmm`ion r`m` nodgg kmjhdi`io) ]po \o cdbc`m ^ji^`i*

om\odjin ocdn `aa`^o \ghjno ^jhkg`o`gt _dn\kk`\m`_ %Cdbpm`n 2> oj

2@ \i_ P3>&+

Qj `s\hdi` rc`oc`m joc`m m`bpg\ojmt h`^c\idnhn \aa`^o ocdn

kmj^`nn) r` \^odq\o`_ oc`n` ^c\ii`gn rdoc km`nnpm`) MFM/) \i_

\gnj \^d_d^ kE \i_ ajpi_ oc\o \gg ja oc`n` nodhpgd m`_p^`_

qjgo\b` \^odq\odji \i_ m`npgo`_ di gdi`\m F*Sn ndhdg\m oj >> \^od*

q\odji+ Cpmoc`mhjm`) \^odq\odji ja QO>>H \gnj \]jgdnc`_ O](

kjo`iod\odji ja qjgo\b` \^odq\odji %Cdbpm`n 2B \i_ 2C&+ Jjm`*

jq`m) oc` Q/./@ "go`m hpo\odji oc\o \]jgdnc`_ qjgo\b` \^odq\odji

di QO>>H ^c\ii`gn %Cdbpm` /A& \gnj m`hjq`_ \^odq\odji ]t >>

\i_ MFM/ %Cdbpm`n 2Ex2G&+ Qcdn kmjqd_`n apmoc`m `qd_`i^` oc\o

oc`n` _daa`m`io h`^c\idnhn ^jiq`mb` ji oc` "go`m \n oc` kmd*

h\mt b\o`+
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Qj apmoc`m diq`nodb\o` H/M ^c\ii`g \^odq\odji pi_`m kctndjgjbd^\g

^ji_dodjin \i_ `hkc\ndu` oc` dhkjmo\i^` ja ocdn dji*#ps b\odib

h`^c\idnh) r` m`^jm_`_ QO>>H ^c\ii`gn rdoc \ kctndjgjbd^\g

H( bm\_d`io %./- hJ H(
dio+,1 hJ H(

`so+&) \ nthh`omd^\g H(

bm\_d`io %n`` \gnj Cdbpm` 2>&) \i_ \i diq`mo`_ kctndjgjbd^\g H(

bm\_d`io %1 hJ H(
dio+,./- hJ H(

`so+& %Cdbpm`n 3>x3@&+ Fi \i di*

q`mo`_ H( bm\_d`io) jigt q`mt nh\gg ^pmm`ion r`m` n``i \i_ >>

kmj_p^`_ \mjpi_ .--*ajg_ di^m`\n` ja oc` dir\m_ ^pmm`io %Cdb*

pm` 3>&+ >^^jm_dib oj jpm hj_`g) oc` vv^c`^f q\gq`ww h`^c\idnh

rdgg cjg_ oc` "go`m ^gjn`_ ajm dir\m_ ^pmm`ion) \i_ jigt rc`i oc`

q\gq` dn jk`i`_ ]t >> rdgg g\mb` dir\m_ ^pmm`ion ]` \]g` oj

_`q`gjk+ Tdoc \ nthh`omd^\g H( bm\_d`io) \ g\mb` di^m`\n` ja di*

r\m_ ^pmm`io dn \gnj n``i %Cdbpm` 3?&+ Qc` ajg_ di^m`\n` pkji

>> nodhpg\odji ajm oc` jpor\m_ ^pmm`ion r\n nh\gg`m ^jindno`io

rdoc oc` "i_dib oc\o #ps b\odib \^odq\o`n QO>>H oj njh` _`bm``

\o _`kjg\mdu`_ kjo`iod\gn %Cdbpm`n 2> \i_ 3?&+ ?t h\mf`_

^jiom\no) rc`i \ kctndjgjbd^\g H( bm\_d`io dn pn`_) g\mb` jpor\m_

^pmm`ion \m` n``i _p` oj oc` g\mb` jpor\m_gt _dm`^o`_ ^c`hd^\g

_mdqdib ajm^` oc\o kpnc`n \ ndbid"^\io am\^odji ja ^c\ii`gn dioj

oc` jk`i "go`m no\o` %3@&+ Fi ocdn ndop\odji) >> jigt di_p^`n \ m`g\*

odq`gt hj_`no di^m`\n` %/+3* ! -+2*ajg_& di ^pmm`io \o nomjibgt

_`kjg\mdudib kjo`iod\gn %`+b+) (5- hS& ]`^\pn` oc` dji*#ps

h`^c\idnh c\n \gm`\_t jk`i`_ oc` "go`m %Cdbpm`n 3@ \i_ 3A&+

Pdhdg\m m`npgon r`m` j]o\di`_ ajm QOBH*. %Cdbpm` 3A&+ Qc`n` m`*

npgon oc`m`ajm` _`hjinom\o` oc\o pi_`m kctndjgjbd^\g ^ji_dodjin

%d+`+) gjr H(
`so+& pinodhpg\o`_ QO>>H \i_ QOBH ^c\ii`gn \gnj

b`i`m\o` ndbid"^\io jpor\m_ ^pmm`ion pkji _`kjg\mdu\odji

]`^\pn` oc` i`b\odq` Bm`q+ nomjibgt a\qjmn oc` dji*#ps b\odib

h`^c\idnh \o oc`n` kjo`iod\gn+

(-5'755-21

Fi ocdn nop_t r` m`q`\g cjr \i dji ^c\ii`g ^\i \^cd`q` pikm`^*

`_`io`_ n`indodqdot oj ^c\ib`n di om\inh`h]m\i` qjgo\b`

rdocjpo \ ^\ijid^\g SPA \i_ c\q` m`njgq`_ oc` h`^c\idnhn pi*

_`mgtdib ocdn `aa`^o+ T` \gnj ncjr oc\o ocdn qjgo\b` n`indodqdot dn

^jhhji oj i`\mgt \gg H/M ^c\ii`gn) oc`m`]t m`_`"idib jpm pi*

_`mno\i_dib ja ocdn a\hdgt+
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%>x@& QO>>H ^pmm`io m`nkjin`n rdoc \i diq`mo`_ kctndjgjbd^\g H( bm\_d`io %1 hJ H(
dio+,./- hJ H(

`so+& %>&) nthh`omd^\g H( bm\_d`io %./- hJ H(
dio+,./- hJ H(

`so+&

%?&) \i_ kctndjgjbd^\g H( bm\_d`io %./- hJ H(
dio+,1 hJ H(

`so+& %@& ]`ajm` \i_ \ao`m >> %.- #J& \^odq\odji+

%A& ?\mn %h`\i ! PBJ& di_d^\o` ajg_ di^m`\n` ja ^pmm`ion \o (5- hS pkji >> \^odq\odji ajm \ kctndjgjbd^\g bm\_d`io ^jhk\m`_ oj \ nthh`omd^\g bm\_d`io di QOBH*.

\i_ QO>>H ^c\ii`gn+

%B& Fggpnom\odji ja oc` `g`^omj^c`hd^\g _mdqdib ajm^` %d+`+) !# ; Sh ! Bm`q+& _`k`i_`i^` ja H/M b\odib rdoc \ kjndodq` !#) g`\_dib oj \^odq\odji ]po di\^odq\odji ajm \

i`b\odq` !#+

%C& @\mojji ja oc` kmjkjn`_ h`^c\idnh ja #ps*^jpkg`_ b\odib _`kd^odib oc\o ajm \ i`b\odq` !# %d+`+) \gg qjgo\b`n i`b\odq` oj oc` Bm`q+& oc` "go`m dn dji*_`kg`o`_ \i_

di\^odq` %PCdji*_`kg`o`_&+ Cjm qjgo\b`n kjndodq` oj Bm`q+) oc` ^c\ii`gn no\mo oj \^odq\o` \n \i di^m`\ndib am\^odji ja oc` ^c\ii`gn kjkpg\o` oc` di\^odq` ]po ijr dji*

j^^pkd`_ no\o` %PCdji*j^^pkd`_& oc\o m\kd_gt ^jiq`mon dioj oc` \^odq` jpor\m_gt k`mh`\odib no\o` %PCdjin*jpor\m_&+ Rkji diq`mndji ja oc` _mdqdib ajm^` %d+`+) ajm kjo`iod\gn

i`b\odq` oj oc` Bm`q+&) oc` PC jigt om\ind`iogt ^ji_p^on dir\m_ ^pmm`ion \n ocdn no\o` dn ijo no\]g` %PCdjin*dir\m_& \i_ "i\ggt \_jkon oc` didod\g) nomp^opm\ggt _dnodi^o) dji*

_`kg`o`_) \i_ di\^odq` no\o` %PCdji*_`kg`o`_&+
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Lpm "i_dibn _`hjinom\o` oc\o qjgo\b` n`indib di H/M ^c\ii`gn

m`npgon amjh \i dji*#ps b\odib h`^c\idnh _dm`^ogt kjr`m`_ ]t

oc` `g`^omj^c`hd^\g H( bm\_d`io+ >gocjpbc ocdn kmj_p^`n nomjib

jpor\m_ m`^od"^\odji) r` ncjr oc\o do dn _dnodi^o amjh oc` iji*

gdi`\m H(*n`g`^odq` vvg`\fww ]`c\qdjm ja \i jk`i kjm` di \i

\nthh`omd^ %d+`+) kctndjgjbd^\g& H( bm\_d`io _`"i`_ ]t oc` Djg_*

h\i*Ej_bfdi*H\ou %DEH& `lp\odji+ T` oc`m`ajm` ]`gd`q` oc\o

oc` o`mh vvdji*#ps*b\o`_ww dino`\_ ja vvg`\fww h\t ]` hjm` \kkmj*

kmd\o` oj _`n^md]` oc` diomdind^ ]djkctnd^\g kmjk`mod`n ja hjno

H/M ^c\ii`gn+

Ejr`q`m) njh` H/M ^c\ii`gn %di k\mod^pg\m QO>>H) QOBH*.)

\i_ QOBH*/& ^\i ]` ^jiq`mo`_ dioj \ vv^g\nnd^\gww DEH*g`\f

hj_` rc`i nodhpg\o`_ ]t) `+b+) >> jm MFM/+ K`q`moc`g`nn) pi_`m

kctndjgjbd^\g ^ji_dodjin) #ps b\odib rdgg nodgg ]` m`g`q\io ]`^\pn`

oc` i`b\odq` Bm`q+ nomjibgt kmjhjo`n qjgo\b` \^odq\odji \o _`kj*

g\mdu`_ kjo`iod\gn \n rjpg_ j^^pm _pmdib \i \^odji kjo`iod\g+

Cpmoc`mhjm`) ajm H/M ^c\ii`gn oc\o \m` ijo \^odq\o`_ ]t np^c

nodhpgd %`+b+) Q>PH ^c\ii`gn& oc` #ps b\odib hj_` h\t ]` oc`

km`q\g`io b\odib h`^c\idnh+

Fmjid^\ggt) oc` QTFH*. ^c\ii`g) \ao`m rcd^c \gg joc`m H/M ^c\i*

i`gn r`m` jmdbdi\ggt i\h`_ %I`n\b` `o \g+) .663&) \kk`\mn oj ]`

oc` jigt H/M ^c\ii`g oc\o dn b`ipdi`gt \ H(*n`g`^odq` DEH*

otk` vvg`\fww ^c\ii`g+ Qcdn dn kjnnd]gt m`g\o`_ oj oc` pipnp\g nomp^*

opm\g \i_ api^odji\g kmjk`mod`n ja oc` n`g`^odqdot "go`m di QTFH*.

%@c`i `o \g+) /-.1& ]`^\pn` r` ncjr oc\o ^c\ib`n di oc` "go`m

n`lp`i^` ja joc`m H/M ^c\ii`gn ^\i \]jgdnc #ps b\odib+
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Cjm oc` qjgo\b`*n`indib no`k) r` _`o`mhdi`_ \i \q`m\b` `lpdq*

\g`io b\odib ^c\mb` ja /+/ `- \i_ oc` di\^odq` "go`m \n oc` qjgo\b`*

n`indib hjoda+ Qj \^cd`q` np^c \ b\odib ^c\mb`) r` kmjkjn` oc\o

oc` di\^odq` "go`m hpno `sdno di `doc`m \i vvdji*_`kg`o`_ww no\o` %rdoc

jigt ji` jm u`mj djin& jm \ apggt vvdji*j^^pkd`_ww no\o`+ Qc` m`g\odq`

_dnomd]podji ja oc`n` orj no\o`n ^\i oc`i ]` _`n^md]`_ ]t \

qjgo\b`*_`k`i_`io ?jgouh\ii api^odji+

Qc` qjgo\b` _mjk \gjib oc` ./ >! _dno\i^` ja oc` "go`m c\n ]``i

`nodh\o`_ oj m`km`n`io "5-$ ja oc` _mjk \^mjnn oc` `iodm` ocd^f*

i`nn ja oc` h`h]m\i` %Cdbpm` 1C& %@jiom`m\n `o \g+) /-.-8 Gd\ib

`o \g+) /--/&+ @jin`lp`iogt) da ocdn qjgo\b` _mjk j^^pmn gdi`\mgt

rdocdi oc` "go`m oc`i om\ingj^\odji ja oc` "mno dji amjh oc` dii`m

P2 ^\qdot ndo` %jpond_` oc` `g`^omd^ "`g_& oj oc` `som\^`ggpg\m P.

ndo` rjpg_ ^jiomd]po` -+5 `-) om\ingj^\odji ja \ n`^ji_ dji oj

P/ rjpg_ ^jiomd]po` \]jpo -+3 `- %d+`+) ocm``*ajpmocn ja -+5 `-&)

om\ingj^\odji ja \ ocdm_ dji oj P0 \]jpo -+1 `- %ji`*c\ga ja

-+5 `-& \i_ \ ajpmoc dji oj P1 \]jpo -+/ `- %ji`*ajpmoc ja

-+5 `-&+ Qc`n` ^c\mb`n nph oj /+- `-) ocpn ^gjn`gt h\o^cdib oc`

q\gp` r` c\q` _`o`mhdi`_ `sk`mdh`io\ggt+ >gocjpbc ocdn dn jigt

\ mjpbc `nodh\odji) do nomjibgt npbb`non oc\o oc` di\^odq` "go`m

hpno ]` \ghjno ^jhkg`o`gt _`qjd_ ja djin \o i`b\odq` kjo`iod\gn)

]po apggt j^^pkd`_ \o _`kjg\mdu`_ kjo`iod\gn+ Fo \gnj di_d^\o`n oc\o

ocm`` oj ajpm djin \m` ajm^`_ dioj oc` `g`^omd^ "`g_ ja oc` "go`m \o

kjo`iod\gn kjndodq` oj oc` Bm`q++ Qj oc` ]`no ja jpm fijrg`_b`)

ocdn m`km`n`ion oc` "mno _dm`^o `g`^omjkctndjgjbd^\g h`\npm`h`io

ja oc` iph]`m ja djin oc\o ^\i ndhpgo\i`jpn j^^pkt oc` "go`m di \

H( ^c\ii`g+ Mm`qdjpngt) np^c cdbc dji j^^pk\i^t r\n ^jind_*

`m`_ pigdf`gt _p` oj `g`^omjno\od^ m`kpgndji %Ajtg` `o \g+) .6658

Wcjp \i_ J\^Hdiiji) /--0&+ Ejr`q`m) m`^`io JA ndhpg\odjin

\i_ m`*`q\gp\odji ja ^mtno\ggjbm\kcd^ _\o\ c\q` lp`nodji`_ ocdn

qd`r oj npbb`no oc\o ajpm djin ^\i ndhpgo\i`jpngt j^^pkt oc` "g*

o`m %Hjy ka`m `o \g+) /-.1&+ Lpm `sk`mdh`io\g _\o\ \m` di bjj_ \bm``*

h`io rdoc ocdn d_`\+
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Cjm ndhkgd^dot) r` c\q`) piodg ijr) h\digt ^jind_`m`_ ^c\ib`n di

qjgo\b` rdoc \ ^jino\io %d+`+) nthh`omd^\g& H( bm\_d`io \^mjnn oc`

h`h]m\i`+ Ejr`q`m) r` ijr ncjr oc\o qjgo\b` b\odib dn

_dm`^ogt ^jpkg`_ oj oc` Bm`q+ %`+b+) Cdbpm` 1B&+ Cpmoc`mhjm`) ocdn

^jpkgdib j^^pmn di_`k`i_`iogt ja cjr Bm`q+ dn ^c\ib`_ %d+`+) ]t

^c\ibdib `doc`m oc` diom\^`ggpg\m jm `som\^`ggpg\m dji ^ji^`iom\*

odji& oc`m`]t npbb`nodib oc\o "go`m dji j^^pk\i^t dn \ _dm`^o api^*

odji ja ]joc oc` qjgo\b` \i_ ^c`hd^\g bm\_d`ion+ Qcdn di_d^\o`n

oc\o oc` di\^odq` "go`m ^jiajmh\odji n`in`n oc` `g`^omj^c`hd^\g

_mdqdib ajm^`8 d+`+) do ^c\ib`n don dji j^^pk\i^t \^^jm_dib oj

oc` `g`^omj^c`hd^\g kjo`iod\g+ Cjm ocdn oj c\kk`i) r` kmjkjn`

oc\o oc` vvdi\^odq`ww "go`m dn ijo `iodm`gt dhk`mh`\]g`) ]po dino`\_

^ji_p^on djin \o \ q`mt gjr m\o` oj \ggjr ^jiodipjpn `lpdgd]m\odji

ja dji ]di_dib \^^jm_dib oj oc` \^op\g `g`^omj^c`hd^\g kjo`iod\g+
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Qc` b\odib n^c`h` r` kmjkjn` di Cdbpm` 3 kmjqd_`n \i `skg\i\*

odji ajm oc` vv^c`^f q\gq`ww dji*#ps b\odib h`^c\idnh+ Fi ocdn

hj_`g oc` "go`m ^\i \_jko \o g`\no ajpm _dnodi^o no\o`n7 orj di\^*

odq` no\o`n %\i vvdji*_`kg`o`_ww di\^odq` no\o` \i_ \i vvdji*j^^p*

kd`_ww di\^odq` no\o`&) kgpn orj \^odq` no\o`n ja oc` "go`m oc\o

\gnj _daa`m di dji j^^pk\i^t+ Qc`m`ajm`) rc`i `skjn`_ oj nomjib

i`b\odq` `g`^omj^c`hd^\g _mdqdib ajm^`n %d+`+) rc`i Sh dn i`b\odq`

oj Bm`q+ \i_ !# 9 9 -8 Cdbpm` 3B& oc` "go`m rdgg `sdno di \i vvdji*

_`kg`o`_ww di\^odq` no\o` \i_ _`kjg\mdu\odji %g`\_dib oj \ kjndodq`

!#& rdgg ajm^` n`q`m\g djin dioj oc` "go`m m`#`^odib oc` h`\npm`_

b\odib ^c\mb`+

Pp]n`lp`io oj ocdn km`nph\]gt q`mt m\kd_ dji om\ingj^\odji

no`k oc` ^c\ii`g rdgg nodgg m`nd_` di \i di\^odq`) ]po vvdji*j^^pkd`_ww

no\o` oc\o dn ijr ^\k\]g` ja om\inajmh\odji dioj \ cdbcgt \^odq`

%d+`+) ^ji_p^odq`& no\o`) \i_ do dn ocdn nomp^opm\g om\indodji oc\o m`*

#`^on oc` qjgo\b`*di_`k`i_`io fdi`od^n ja ^c\ii`g \^odq\odji+ Fo

dn kjnnd]g` oc\o oc` cdbc _`bm`` ja dji j^^pk\i^t rdocdi oc` "go`m

\i_ _dm`^o ^jpgjh]d^ dio`m\^odjin ]`or``i oc` djin h\t `s`mo

npa"^d`io ajm^`n ji oc` "go`m oj kjr`m ocdn jk`idib m`\^odji+

Ejr`q`m) do dn ^g`\m oc\o pkji \ np__`i diq`mndji ja ocdn _mdqdib

ajm^` %d+`+) m`kjg\mdu\odji& oc` no\]dgdot ja ocdn \^odq\o`_ no\o`

m\kd_gt _`^m`\n`n) m`npgodib di di\^odq\odji ja oc` g\mb` dir\m_

%o\dg& ^pmm`ion+ T` kmjkjn` oc\o oc` ^c\ii`g oc`i m`q`mon oj \

nomp^opm\ggt _dnodi^o vvdji*_`kg`o`_ww di\^odq` no\o` %n`` ^\mojji

di Cdbpm` 3C&+

@`iom\g oj ocdn h`^c\idnh dn oc\o oc` \^odq` "go`m ]`^jh`n pi*

no\]g` rc`i do ^ji_p^on dir\m_ ^pmm`io+ > nom\dbcoajmr\m_ `skg\*

i\odji dn oc\o "go`m dji j^^pk\i^t _`k`i_n ji oc` _dm`^odji ja

dji*#ps+ T` oc`m`ajm` nk`^pg\o` ocdn h\t m`npgo amjh _daa`m`io

kmj]\]dgdod`n ja j^^pk\i^t ja oc` P.xP1 ndo`n _pmdib dir\m_

\i_ jpor\m_ k`mh`\odji+ Fi_``_) m`_p^dib H( ]di_dib oj P.

\i_ P1 %`+b+) rdoc "go`m hpo\odjin di QO>>H& km`q`ion di\^odq\odji

ja ocdn dir\m_ #ps+ Cpmoc`m ndhpg\odji nop_d`n pndib oc` ^jhkpo\*

odji\g `g`^omjkctndjgjbt h`ocj_ r` _`n^md]` c`m` h\t ]` c`gk*

apg oj _dnn`^odib ocdn kmj^`nn di hjm` _`o\dg+

4/1 @`gg $)') 604x616) C`]mp\mt /2) /-.3 !/-.3 Qc` >pocjmn
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Fi ^g\nnd^\g qjgo\b`*b\o`_ H( ^c\ii`gn oc` h`^c\idnhn ja

qjgo\b` n`indib) \^odq\odji) \i_ di\^odq\odji \m` \nndbi`_ oj

_daa`m`io m`bdjin ja oc` kmjo`di) d+`+) oc` qjgo\b`*n`indib _j*

h\din) oc` c`gds*]pi_g` ^mjnndib b\o`) \i_ oc` n`g`^odqdot "go`m

b\o`) m`nk`^odq`gt+ ?t ^jiom\no) H/M ^c\ii`gn \kk`\m oj c\q`

\gg ja oc`n` _daa`m`io api^odji\g kmjk`mod`n ^ji_`in`_ rdocdi

\go`mi\odq` nomp^opm\g no\o`n ja oc` "go`m %Cdbpm` 3C&+

Fio`m`nodibgt) QLH.) \ t`\no 5*QJ H/M ^c\ii`g) _dnkg\tn

b\odib kmjk`mod`n ndhdg\m oj ocjn` _`n^md]`_ c`m` ajm oc`

h\hh\gd\i H/M ^c\ii`gn) di^gp_dib \i `som\^`ggpg\m H( _`k`i*

_`i^` %H`o^cph `o \g+) .6628 Ijpfdi \i_ P\dhd) .666&+ Ejr`q`m)

ij o\dg ^pmm`ion c\q` ]``i m`kjmo`_ ajm QLH.+ Fo rdgg oc`m`ajm` ]`

dio`m`nodib oj _`o`mhdi` rc`oc`m hpo\odjin di oc` "go`m \i_,jm oc`

k`mh`\odib dji nk`^d`n \aa`^o qjgo\b` b\odib di oc`n` pipnp\g

H/M ^c\ii`gn+

Sjgo\b` b\odib h`_d\o`_ ]t oc` n`g`^odqdot "go`m c\n \gnj ]``i

m`kjmo`_ di joc`m dji ^c\ii`gn+ Ejr`q`m) oc` km`^dn` h`^c\*

idnhn \kk`\m _daa`m`io \i_ oc` qjgo\b` _`k`i_`i^` dn ^g`\mgt

ijo \n h\mf`_ \n di H/M ^c\ii`gn+ Fi H^n> \i `lpdq\g`io b\odib

^c\mb` ja -+4 `- m`npgon amjh m`jmd`io\odji ja \ ^c\mb`_ m`nd_p`

rdocdi oc` "go`m %@jm_`mj*Jjm\g`n `o \g+) /--3&+ Fi JocH \ qjgo\b`*

\i_ `som\^`ggpg\m dji*_`k`i_`io di\^odq\odji h`^c\idnh m`npgon

amjh oc` _`kg`odji ja H( amjh oc` "go`m ]t nomjib _`kjg\mdu\odji

%Qcjhnji \i_ Ojoc]`mb) /-.-&+

Ejr`q`m) oc` hjno ndhdg\mdot h\t ]` rdoc oc` qjgo\b`*b\odib

kmjk`mod`n ja @I@ @g! ^c\ii`gn %Jdgg`m) /--3&+ Qc`n` ^c\ii`gn

\gnj g\^f \i j]qdjpn qjgo\b`*n`indib _jh\di) ]po _dnkg\t

qjgo\b` b\odib rdoc \i `lpdq\g`io b\odib ^c\mb` ja ". `- \i_ \

nomjib \idji _`k`i_`i^t+ Qcdn dn ocjpbco oj \mdn` amjh @g!

djin \^odib \n oc` b\odib ^c\mb` \i_ _dnkg\^dib \ ^mdod^\g bgpo\*

h\o` m`nd_p` di oc` kjm` oc\o joc`mrdn` ]gj^fn dji k`mh`\odji

%A` G`npn*M`m`u `o \g+) /-.38 Jdgg`m) /--38 Apoug`m `o \g+) /--0&+

Ejr`q`m) qjgo\b`*_`k`i_`io hjq`h`io ja E( \i_ kmjoji\odji

ja ocdn bgpo\h\o` c\q` \gnj ]``i npbb`no`_ oj ^jiomd]po` oj

oc` qjgo\b` _`k`i_`i^` %Mpn^c) /--1&+ Qc` E( _`k`i_`i^t

hdbco \gnj ]` m`g\o`_ oj oc` `qjgpodji\mt gdif ]`or``i @I@ @g!

^c\ii`gn \i_ @I@ @g!,E( om\inkjmo`mn %Jdgg`m) /--3&+ Fio`m`no*

dibgt) \gocjpbc H/M ^c\ii`gn ]`\m ij nomp^opm\g m`n`h]g\i^`

oj om\inkjmo`mn) ocdn #ps b\odib h`^c\idnh apmoc`m ^gjn`n oc`

h`^c\idnod^ b\k ]`or``i dji ^c\ii`gn \i_ om\inkjmo`mn \n

]joc h`^c\idnhn podgdu` oc` `g`^omj^c`hd^\g bm\_d`io oj kjr`m

\ ^jiajmh\odji\g ^c\ib`) ji` ]`dib \i dji om\ingj^\odji no`k

%om\inkjmo`m& \i_ oc` joc`m \ kjm` b\odib no`k %H/M ^c\ii`g&+

Fi \ ]mj\_`m n`in`) h\it `s\hkg`n c\q` ijr ]``i m`kjmo`_ di

rcd^c oc` k`mh`\odib dji nk`^d`n ^\i c\q` \ h\mf`_ `aa`^o ji

^c\ii`g b\odib) di^gp_dib ?H) Hq) \i_ Hdm ^c\ii`gn %?\pfmjrdou

\i_ V`gg`i) .6638 A\cgh\ii `o \g+) /--18 A`hj \i_ V`gg`i)

.66/8 P``]jch `o \g+) /--0&+ La k\mod^pg\m m`g`q\i^` dn oc` h`^c*

\idnh ja @*otk` di\^odq\odji nop_d`_ di H^n>) rc`m` oc` gdif ]`*

or``i "go`m dji j^^pk\i^t \i_ di\^odq\odji c\n ]``i m`njgq`_ di

bm`\o _`o\dg %@p`ggj `o \g+) /-.-&+ Fio`m`nodibgt) @*otk` di\^odq\odji

di H^n> \kk`\mn oj m`lpdm` dji j^^pk\i^t ja oc` P/ ndo` \i_ O](

m`_p^`n ocdn di\^odq\odji) km`nph\]gt _p` oj don g\^f ja ]di_dib \o

P/ %J\opg`a `o \g+) /-.0&+ Fiomdbpdibgt) jpm JA ndhpg\odjin rdoc

QO>>H \gnj ncjr \ m`_p^`_ j^^pk\i^t ja P/ ]t O]( \^^jhk\*

id`_ ]t _m\h\od^ no\]dgdu\odji ja oc` jk`i no\o` oc\o hdbco \gnj ]`

dio`mkm`o`_ \n m`_p^`_ "go`m di\^odq\odji+ Qc`m`ajm`) P/ dji j^^p*

k\i^t \kk`\mn ^mdod^\g ajm ]joc dji*#ps b\odib di H/M ^c\ii`gn

\i_ @*otk` di\^odq\odji) npbb`nodib oc`t h\t diqjgq` ndhdg\m

nomp^opm\g ^c\ib`n di oc` "go`m \i_) kjnnd]gt \gnj) di oc` om\in*

h`h]m\i` _jh\din \n m`kjmo`_ ajm H^n> %@p`ggj `o \g+) /-.-&+
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Qc` h`^c\ij*b\o`_ np]a\hdgt ja H/M ^c\ii`gn %QO>>H)

QOBH*.) \i_ QOBH*/& \m` \^odq\o`_ ]t \ rd_` m\ib` ja nodhpgd

%Ejijm {̀ ) /--4&+ Cpmoc`mhjm`) \^odq\odji ]t MFM/) diom\^`ggpg\m

kE \i_ h`h]m\i` nom`o^c c\q` ]``i ncjri oj \]jgdnc qjgo\b`

\^odq\odji di QOBH*. %@c`hdi `o \g+) /--2&) ocpn `aa`^odq`gt

^\pndib \ b\odib hj_` ncdao+ > ndhdg\m ncdao amjh oc` qjgo\b`*

b\o`_ hj_` oj oc` g`\f hj_` c\n \gnj ]``i m`kjmo`_ oj j^^pm

pkji _`kcjnkcjmtg\odji ja QOBH*. ^c\ii`gn %?j^f`ic\p`m

`o \g+) /--.&+ T` ijr ncjr oc\o oc`n` ^jiq`mndjin m`npgo amjh

\ hj_` ncdao di oc` b\odib kmjk`mod`n ja oc` "go`m+ Lpm m`npgon

\gnj npbb`no oc\o H/M \bjidnon \^o ]t no\]dgdudib oc` \^odq\o`_

no\o` ja oc` "go`m) oc`m`]t ncdaodib oc` `lpdgd]mdph \r\t amjh oc`

qjgo\b`*n`indodq` di\^odq` no\o`+ Qc` nomp^opm\g ]\ndn ja ocdn

hj_` ^jiq`mndji m`h\din pifijri) ]po MFM/ \i_ kE \^o ji

oc` @ o`mhdipn ^jii`^o`_ oj QJ1 \i_ h\t oc`m`ajm` ^jiomjg

oc` "go`m b\o` qd\ hjq`h`io ja QJ1 %?\bmd\ion`q `o \g+) /-..8

Ijgd^\oj `o \g+) /-.18 Md`^cjoo\ `o \g+) /-..&+
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Qc` nomjib _`k`i_`i^` ja ^c\ii`g \^odqdot ji oc` `g`^omj^c`h*

d^\g H( bm\_d`io dhkgd`n oc\o pig`nn \^odq\o`_ ]t fijri nodhpgd)

#ps*b\o`_ H/M ^c\ii`gn \m` hjnogt di\^odq` \o oc` OJM+ Fo hdbco

oc`m`ajm` ]` \nnph`_ oc`t c\q` g`nn di#p`i^` ji no\]dgdudib oc`

OJM ^jhk\m`_ oj Hdm ^c\ii`gn+ Ejr`q`m) oc` #ps*b\o`_ hj_`

rdgg ]` ja k\mod^pg\m dhkjmo\i^` ajm oc` m`kjg\mdu\odji kc\n` ja

oc` \^odji kjo`iod\g+ Cpmoc`mhjm`) ]`^\pn` oc` b\odib fdi`od^n

\m` m\kd_ %ndhdg\m oj h\it Hq ^c\ii`gn&) oc`t h\t ^jiomd]po` oj

]joc ^\m_d\^ \i_ a\no i`pmji\g \^odji kjo`iod\gn+ Qcdn kmjk`mot

c\n \gm`\_t ]``i dhkgd^\o`_ di npkkjmodib cdbc*am`lp`i^t \^odji

kjo`iod\gn di i`pmjin) np^c \n ^`m`]`gg\m bm\ipg` ^`ggn) oc\o `s*

km`nn Q>PH*0 ^c\ii`gn %?md^fg`t `o \g+) /--.) /--4&+ Ejr`q`m)

oc` ^jiomd]podji ja #ps b\odib oj oc`n` kmj^`nn`n rdgg m`lpdm`

apmoc`m diq`nodb\odji di i\odq` km`k\m\odjin+

>ijoc`m _dnodi^o a`\opm` dn oc`dm odbco ^jpkgdib oj oc` m`q`mn\g

kjo`iod\g ]`^\pn` ocdn km`_d^on _daa`m`io `aa`^on ji ^c\ib`n di

`som\^`ggpg\m H(8 \ m`_p^odji rdgg \^odq\o` #ps*b\o`_ H/M ^c\i*
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?\pfmjrdou) Q+ %/-..&+ Qc` kjm` nomp^opm` \i_ b\odib h`^c\idnh ja H/M ^c\i*

i`gn+ BJ?L G+ &#) 03-4x03.6+

Mpn^c) J+ %/--1&+ Pomp^opm\g dindbcon dioj ^cgjmd_` \i_ kmjoji*h`_d\o`_ b\odib

ja @I@ ^cgjmd_` ^c\ii`gn+ ?dj^c`hdnomt '&) ..02x..11+

O\k`_dpn) J+) P^chd_o) J+O+) Pc\mh\) @+) Po\ina`g_) M+G+) P\injh) J+P+M+)

?\pfmjrdou) Q+) \i_ Qp^f`m) P+G+ %/-./&+ Po\o`*di_`k`i_`io diom\^`ggpg\m \^^`nn

ja lp\o`mi\mt \hhjidph ]gj^f`mn oj oc` kjm` ja QOBH*.+ @c\ii`gn %>pnodi& ))

140x145+

P^cjgg`) >+) Apb\mh\\) P+) Wdhh`m) Q+) I`jic\m_o) J+) Hjjkh\ii) O+) Bib`*

g\i_) ?+) Mjibn) L+) \i_ ?`ii_jma) H+ %/--1&+ O\o`*gdhdodib m`\^odjin _`o`m*

hdidib _daa`m`io \^odq\odji fdi`od^n ja Hq.+/ \i_ Hq/+. ^c\ii`gn+ G+ J`h]m+

?djg+ $,+) .-0x../+

P``]jch) D+) P\ibpdi`ood) J+@+) \i_ Mpn^c) J+ %/--0&+ Qdbco ^jpkgdib ja

mp]d_dph ^ji_p^o\i^` \i_ di\^odq\odji di cph\i H@KN. kjo\nndph ^c\ii`gn+

G+ Mctndjg+ ((%) 036x045+

Pdbb) A+) \i_ ?`u\idgg\) C+ %.664&+ Qjo\g ^c\mb` hjq`h`io k`m ^c\ii`g+ Qc`

m`g\odji ]`or``i b\odib ^c\mb` _dnkg\^`h`io \i_ oc` qjgo\b` n`indodqdot ja

\^odq\odji+ G+ D`i+ Mctndjg+ $#,) /4x06+

Qcjhnji) >+P+) \i_ Ojoc]`mb) ?+P+ %/-.-&+ Sjgo\b`*_`k`i_`io di\^odq\odji

b\odib \o oc` n`g`^odqdot "go`m ja oc` JocH H( ^c\ii`g+ G+ D`i+ Mctndjg+ $&))

236x246+

V`gg`i) D+ %.665&+ Qc` hjqdib k\mon ja qjgo\b`*b\o`_ dji ^c\ii`gn+ N+ O`q+

?djkctn+ &$) /06x/62+

Wcjp) V+) \i_ J\^Hdiiji) O+ %/--0&+ Qc` j^^pk\i^t ja djin di oc` H( n`g`^*

odqdot "go`m7 ^c\mb` ]\g\i^` \i_ ^jpkgdib ja dji ]di_dib oj \ kmjo`di ^jiajmh\*

odji\g ^c\ib` pi_`mgd` cdbc ^ji_p^odji m\o`n+ G+ Jjg+ ?djg+ &&&) 632x642+

Wcjp) J+) \i_ J\^Hdiiji) O+ %/--1&+ > hpo\io H^n> H%(& ^c\ii`g rdoc \go`m`_

^ji_p^odji kmjk`mod`n \i_ n`g`^odqdot "go`m dji _dnomd]podji+ G+ Jjg+ ?djg+ &&+)

506x513+

Wdg]`m]`mb) K+) Fg\i) K+) \i_ Djg_no`di) P+>+ %/--.&+ H@KH|7 jk`idib \i_ ^gjn*

dib oc` /*M*_jh\di kjo\nndph g`\f ^c\ii`g `io\dgn vv@*otk`ww b\odib ja oc`

jpo`m kjm`+ K`pmji &%) 302x315+
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%>xA& @pmm`io m`nkjin`n oj \ a\hdgt ja 0-- hn qjgo\b` no`kn amjh !.-- oj (.-- hS amjh \i_ oj \ cjg_dib kjo`iod\g ja !5- hS m`^jm_`_ amjh dind_`*jpo k\o^c`n

`s^dn`_ amjh /2567;8 jj^to`n di nthh`omd^\g H( %./- hJ XH(Ydio+,./- hJ XH(Y`so+& `skm`nndib QOBH*.) %?& QOBPH) %@& Q>PH*. \i_ %A& Q>PH*/ ^c\ii`gn+ F*S kgjon

di_d^\o` oc` ^pmm`ion \o oc` `i_ ja oc` _`kjg\mdudib no`kn %bm\t ^dm^g`n& \i_ dir\m_ ^pmm`io %o\dg& \hkgdop_`n pkji m`kjg\mdu\odji oj !5- hS %]gp` ^dm^g`n&8 oc` din`on

ncjr oc` odh` ^jpmn` ja qjgo\b` \^odq\odji \i_ _`\^odq\odji rdoc cdbc`m odh` m`njgpodji \n di_d^\o`_ ]t oc` n^\g` ]\mn8 odh` ^jino\ion %!& m`q`\g`_ ]t `skji`iod\g

"o api^odjin+

%B& Pphh\mt ja odh` ^jino\ion ajm qjgo\b` \^odq\odji j]o\di`_ ajm _daa`m`io ^c\ii`gn \i_ qjgo\b`n+ A\o\ \m` m`km`n`io`_ \n h`\i ! PBJ+

@`gg $)') 604x616) C`]mp\mt /2) /-.3 !/-.3 Qc` >pocjmn G*
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%>& F*S kgjon ja QOBH*. ^pmm`ion di nthh`omd^\g H( %./- hJ XH(Ydio+,./- hJ XH(Y`so+& j]o\di`_ amjh qjgo\b` a\hdgd`n di oc` km`n`i^` ja `som\^`ggpg\m 0+3 hJ @\/( jm

0+3 hJ Jb/( \i_ di oc` \]n`i^` ja _dq\g`io ^\odjin rdoc / hJ BAQ> \__`_+

%?& Mmjoj^jg \n di %>& ]po rdoc O]( \o oc` diom\^`ggpg\m nd_` %./- hJ XO](Ydio+,./- hJ XH(Y`so+&+

%@& Qc` F*S kgjon ncjr oc` ijmh\gdu`_ dir\m_ ^pmm`io %o\dg& \hkgdop_`n np]n`lp`io oj 0-- hn km`*kpgn` qjgo\b` no`kn oj oc` di_d^\o`_ qjgo\b` rdoc O]( \n oc`

diom\^`ggpg\m ^\odji %./- hJ XO](Ydio+,./- hJ XH(Y`so+& di oc` km`n`i^` ja `som\^`ggpg\m 0+3 hJ @\/( jm 0+3 hJ Jb/( \i_ di oc` \]n`i^` ja _dq\g`io ^\odjin rdoc

/ hJ BAQ> \__`_ \n di_d^\o`_+ A\o\ \m` m`km`n`io`_ \n h`\i ! PBJ+

G+ @`gg $)') 604x616) C`]mp\mt /2) /-.3 !/-.3 Qc` >pocjmn
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%>& @pmm`io m`nkjin`n ja Hq.+/ ^c\ii`gn oj di_d^\o`_ qjgo\b`n rdoc \i_ rdocjpo . #J QE`s> %o`om\c`stg\hhjidph& ncjrdib oc` otkd^\g odh` ^jpmn` ja no\o`*

_`k`i_`io jk`i ^c\ii`g ]gj^f \i_ oc` ngjrdib ja _`\^odq\odji m`npgodib di \ v^mjnn jq`mw ja oc` o\dg ^pmm`ion+

%?& P\h` kmjoj^jg \n di %>& ]po ajm QOBH*. ^c\ii`gn di_d^\odib oc\o QOBH*. dn dicd]do`_ ]t QE`s> ]`ajm` qjgo\b` \^odq\odji \i_ oc\o ^pmm`io _`\^odq\odji dn ijo

ngjr`_ ]t QE`s>+ Qc` din`o ncjrn oc` odh` ^jpmn` ja QE`s> dicd]dodji \kkgd`_ ji qjgo\b`*\^odq\o`_ %\o (5- hS& QOBH*. ^c\ii`gn qd\ \ m\kd_ \kkgd^\odji ntno`h

di_d^\odib oc\o ]gj^f`m ]di_dib dn hp^c ngjr`m oc\i \^odq\odji %ijo` oc` _daa`m`io n^\g` ]\mn&+

%@& Qdh` ^jpmn` ja JQP*Q?>L %/- #J& hj_d"^\odji ja QOBH*. D.53@ ^c\ii`gn _`o`mhdi`_ \o (1- hS \i_ \o !5- hS %oj \nn`nn oc` am\^odji ja hj_d"`_ ^c\ii`gn

q`mt ]md`#t %.- hn& no`kk`_ oj (1- hS&+ Bsk`mdh`ion ajm QOBH*. ^c\ii`gn r`m` k`majmh`_ di njgpodjin ^jio\didib O]( ji oc` diom\^`ggpg\m nd_` ja oc` h`h]m\i`

%./- hJ XO](Ydio+,./- hJ XH(Y`so+& oj di^m`\n` ^pmm`io \hkgdop_`n+

%A& @\mojji _`kd^odib oc\o oc` diom\^`ggpg\m kjm` `iom\i^` dn jk`i \i_ \^^`nnd]g` oj JQP*Q?>L hj_d"^\odji \i_ QE`s> %N>(& ]di_dib di ]joc ^gjn`_ \i_ jk`i

no\o`n ja QOBH*. ^c\ii`gn+ A\o\ \m` m`km`n`io`_ \n h`\i ! PBJ+

@`gg $)') 604x616) C`]mp\mt /2) /-.3 !/-.3 Qc` >pocjmn G,
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%>xB& A`kd^o`_ qjgo\b` a\hdgt `qjf`_ ^pmm`ion rdoc ./- hJ XH(Y`so+ \i_ q\mdjpn diom\^`ggpg\m djin %./- hJ XK\(Y) XQg(Y) X@n(Y) XKE1
(Y \i_ XO](Ydio+& j]o\di`_ di n\h`
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%>& Kjmh\gdu`_ o\dg ^pmm`io \hkgdop_`n ajm QO>>H h`\npm`_ rdoc ./- hJ XO](Ydio+ \i_ _daa`m`io `som\^`ggpg\m H( ^ji^`iom\odjin+

%?& Kjmh\gdu`_ o\dg ^pmm`io \hkgdop_`n ajm QOBH*/ ^c\ii`gn h`\npm`_ rdoc ./- hJ XH(Y`so+ \i_ _daa`m`io diom\^`ggpg\m O]( ^ji^`iom\odjin+

%@& Kjmh\gdu`_ o\dg ^pmm`io \hkgdop_`n ajm Q>PH*0 ^c\ii`gn h`\npm`_ di nthh`omd^\g H( %./- hJ XH(Ydio+,./- hJ XH(Y`so+8 ]g\^f ^dm^g`n& \i_ rdoc gjr `som\^`ggpg\m

H( %./- hJ XH(Ydio+,1 hJ XH(Y`so+8 ]gp` ^dm^g`n&+ A\o\ \m` m`km`n`io`_ \n h`\i ! PBJ+

@`gg $)') 604x616) C`]mp\mt /2) /-.3 !/-.3 Qc` >pocjmn G.
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Supplemental Experimental Procedures

Molecular Dynamics Simulations

MD simulations were performed using a modified version of GROMACS 4.6 (Hess et al.,

2008). We used the AMBER99sb force field (Hornak et al., 2006) and SPC/E water model for

the equilibrium and production simulations. Parameters for ions and lipids are derived from

(Joung and Cheatham, 2008; Berger et al., 1997). Short-range electrostatic interactions were

calculated with a cutoff of 1.0 nm, whereas long-range electrostatic interactions were treated

by the particle mesh Ewald method (Darden et al., 1993; Essmann et al., 1995). The cutoff

for van der Waals interactions was set to 1 nm. The simulations were performed at 300 K

with a velocity rescaling thermostat (Bussi et al., 2007). The pressure was kept at 1 bar by

means of a semi-isotropic Berendsen barostat (Berendsen et al., 1984). All bonds were

constrained with the LINCS algorithm (Hess et al., 1997). Using virtual sites for hydrogen

atoms allowed simulations to be performed with a 4 fs integration time step (Feenstra et al.,

1999). Crystallographic structures of TRAAK including closed and open membrane opening

conformations (PDB ID code: 4I9W (Brohawn et al., 2013)) were adopted to generate the

initial configuration in the MD simulations. Missing atoms and loops in the crystal structure

were modeled using the program loopy (Sato et al., 2008). The dimeric protein without the

antibody antigen-binding fragments was embedded into an aqueous POPC lipid bilayer with

0.6 M KCl using the GROMACS tool g_membed (Wolf et al., 2010). The system was

equilibrated for 20 ns with position restraints on all heavy atoms using a force constant of

1000 kJ mol-1 nm-2 to the reference structure, followed by an additional 10 ns simulation

without position restraints.

For the computational electrophysiology study (Kutzner et al., 2011), the equilibrated system

was duplicated along the z direction and transmembrane potential gradients were generated

by introducing a charge difference of 2 K+ ions between the two compartments separated by

the two lipid bilayers. During the MD simulations, the number of the ions was kept constant

by an additional algorithm (Kutzner et al., 2011). The resulting membrane potential can be

calculated by double-integration of the charge distribution using the Poisson equation as

implemented in the GROMACS tool g_potential (Tieleman and Berendsen, 1996). In the

production simulations, two ionic configurations were employed in the starting structures:

KWKKK and KKKKK (S0, S1, S2, S3, S4), respectively. During the simulations a permeation

event was counted when an ion moved from the cavity to the filter, and another ion left the

S0 position.
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