
������� ����	 
� ����	

����� ���������� ������ ����������  !"�� #$�%$&��� '�$�� (�)����� *
�$+$��$� ,- � .///

01234563
78 9:9;9<;8 ;=8 >;?@A BC ;=8 D8:8E<F9G<;9B: BC E<:@BH I<FJ> B: K:9;8 DE<L=> ;B ;=8 M?<:;?H IBEF@ N O?P=

M?<:;?H I<FJ> @B :B; PB:Q8ED8 ;B <:A >;<;9B:<EA @9>;E9R?;9B: S <> ;=8A <E8 ?:9;<EA <:@ E8Q8E>9R F8 N TBI8Q8E S
RA >? 9;<RFA E8F<U 9:D ;=8 @8K:9;9B: S I8 P<: BR;<9: < H 8<>?E8 BC =BI C<>; ;=8 M?<:;?H I<FJ >LE8<@> BE =BI
PB:K:8@ ;=8 M?<:;?H I<FJ >;<A> 9: < >H <FF :89D=RBE=BB@ N 78 D9Q8 @8K:9;9B:> BC H 9U 9:D ;9H 8 S K FF9:D ;9H 8 S
@9>L 8E>9B: ;9H 8 N 78 >=BI ;=<; 9: <FF ;=8>8 H 8<>?E8> S ;=8 M?<:;?H I<FJ B: ;=8 PAPF8 9> <FH B>; M?<@E<;9P<FFA
C<>;8E ;=8: 9;> PF<>>9P<F PBEE8>LB:@8:; N V: ;=8 B;=8E =<:@ S I8 D9Q8 < FBI8E RB?:@ B: ;=8 LB>>9R F8 >L 88@ ?L
RA M?<:;?H I<FJ> CBE D8:8E<F DE<L=> S >=BI 9:D ;=<; M?<:;?H I<FJ> P<: R8 <; HB>; LBFA:BH 9<FFA C<>;8E ;=<:
;=89E PF<>>9P<F PB?:;8EL<E;> N

W XYZ[\]^_Z`\Y
abcdef ghbijk ec cbjlem nbodk ej pcbqhk hbfr qcefrl se tr b uvjlbm rjsbo seeo w n ish tcebl bqqoigbsiejk
ij fbcievk xrolk eu m bshrm bsigk w gemqvsrc kgirjgr bjl shr jbsvcbo kgirjgrk w kvgh bk m bshrm bsigbo m elroijp eu
qhykigbo kyksrm k w kimvobsrl bjjrboijp w bjl shr a bcdef zhbij aejsr zbcoe m rshel { |j shr qhykigbo kgirjgrk shry
qcefilr b uvjlbm rjsbo melro uec shr rm rcprjgr eu poetbo qceqrcsirk ucem oe gbo ijsrcbgsiejk { |j shr bopecishm ig
gejsr}s w shry qcefilr b prjrcbo qbcblipm uec kbmqoijp bjl r}qoecijp bj r}qejrjsibooy obcpr krs eu gemtijbsecibo
kscvgsvcrk ~kvgh bk m bsghijpk ij b pcbqh� w ty vkijp b kr�vrjgr eu kimqor w oe gbo scbjkisiej k {

|j sh ik qbqrc w nr ijisibsr b ksvly eu �vbjsvm nbodk ej pcbqhk � shr mesifbsiej w bk ij shr gbkr eu a bcdef
ghbij k w ik se ksvly poetbo qceq rcsirk eu b grcsbij kscvgsvcrl krs w vkijp crq rbsrl bqqoigbsiej eu oe gbo scbjkisiej
cvork { |j shr �vbjsvm krssijp w shevph w shr oe gbo scbjkisiej cv or ik lrxjrl se t r vjisbcyw cbshrc shbj qcetbtioiksig {
� gobkkigbo a bcdef ghbij ik kbil se t r b cbjlem nbod ej bj vjlrcoyijp pcbqh w iu shr jelrk eu shr pcbqh bcr shr
ksbsrk ij � w bjl b ksbsr � hbk jej �rce qcetbtioisy se pe se � iu bjl ejoy iu shr rlpr ~� � �� r} iksk ij shr pcbqh {
�e lrxjr b �vbjsvm cbjlem nbod w ij bllisiej se shr � iotrcs kqbgr kqbjjrl ty shr jelrk eu shr pcbqh w nr
mvks r}qoigis oy ijscelvgr shr �iot rcs kqbgr kqbjjrl ty shr evsgem rk eu shr geij shbs gejsceo shr qce grkk { �hvk w
shr �vbjsvm nbod ik booenrl se vkr bj bv}ioibcy � iotrcs kqbgr w ij bllisiej se shr ejr kqbjjrl ty shr jelrk
eu shr pcbqh { �en w shr �vbjsvm nbod ej b pcbqh ik jbsvcbooy lrxjrl se tr b vjisbcy scbjkuecm bsiej ej shr
srjkec qcelvgs eu shr � iotrcs kqbgr eu shr pcbqh bjl shr bv}ioibcy � iotrcs kqbgr w bjl n ish shr qceq rcsy shbs
shr qcetbtioisy bmqoisvlr ~cbshrc shbj shr qcetbtioisy� ik jej �rce ejoy ej rlprk eu shr pcbqh {

�en le shr tbkig lrxjisiejk eu a bcdef ghbijk gbccy efrc se �vbjsvm nbodk� �hr meks uvjlbm rjsbo qceq rcsy
eu a bcdef ghbijk ik shr ubgs shbs shry gejfrcpr se b ksbsiejbcy likscitvsiej w ijlrq rjlrjs eu shr ijisibo ksbsr {
�enrfrc w ty shric frcy lrxjisiej w �vbjsvm nbodk le jes gejfrcpr se bjy ksbsiejbcy ksbsr { �hik ik lvr se shr ubgs
shbs vj isbcy m bscigrk qcrkrcfr shr jecm eu frgseck w bjl hrjgr shr liksbjgr trsnrrj shr frgseck lrkgcitijp shr
kyksrm bs kvtkr�vrjs sim rk lerk jes gejfrcpr se � { �jr gbj bkd nhrshrc shr qcetbtioisy likscitvsiej ijlvgrl
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ej shr jelrk eu shr pcbqh gejfrcprk ij sim r w tvs is svcjk evs shbs shik qcetbtioisy likscitvsiej lerk jes gejfrcpr
rishrc { �enrfrc w nr gbj etsbij b jbsvcbo jesiej eu gejfrcprjgr ij shr �vbjsvm gbkr w iu nr lrxjr shr oim isijp
likscitvsiej bk shr oim is eu shr ������ � eu shr qcetbtioisy likscitvsiejk efrc sim r { �hik lrxjisiej gbqsvcrk shr
bmevjs eu sim r shr nbod kqrjlk ij rbgh kvtkrs eu shr jelrk w bjl mecrefrc w is geccrkqejlk se shr jbsvcbo gejgrqs
eu kbmqoijp ucem shr pcbqh w kijgr iu ejr m rbkvcrk shr ksbsr bs b cbjlem sim r ghekrj ucem shr ijsrcfbo �Á� ��� �� w
shr crkvosijp likscitvsiej ik r}bgsoy shr bfrcbpr likscitvsiej { �r khen shbs boshevph ij prjrcbo w shr oim isijp
likscitvsiej ik b uvjgsiej eu shr ijisibo ksbsr eu shr �vbjsvm nbod w uec zbyory pcbqhk eu �troibj pcevqk shr
oim isijp likscitvsiej ik ijlrqrjlrjs eu shr ij isibo ksbsr w bjl ik vjiuecm efrc shr pcevq rorm rjsk {

�hr cbsr bs nhigh gejfrcprjgr sbdrk q obgr w gboorl shr m i} ijp sim r w ik eu gcvgibo imqecsbjgr se shr bopecishm ig
bqqoigbsiejk eu gobkkigbo a bcdef ghbijk { 	 ifrj shr jesiej eu oim isijp likscitvsiej ij shr �vbjsvm gbkr w nr gbj
jen sbod btevs m i}ijp sim rk eu b �vbjsvm nbod { � jbsvcbo lrxjisiej uec m i}ijp sim r ik shr sim r is sbdrk uec shr
bfrcbpr qcetbtioisy likscitvsiej se prs goekr se shr oim isijp likscitvsiej { �r gbj boke sbod btevs mrbkvcrk uec
hen ubks shr �vbjsvm nbod kqcrblk ec hen oejp is sbdrk shr �vbjsvm nbod se rkgbq r ucem b km boo jriphtecheel {
�r pifr lrxjisiejk eu �vbjsvm m i} ijp sim r w kbmqoijp sim r w x ooijp sim r w bjl likqrckiej sim r { �en le shr fbcievk
m i}ijp sim rk eu �vbjsvm nbodk gemqbcr n ish shric gobkkigbo gevjsrcqbcsk� �r khen shbs shr �vbjsvm nbod ej
b gygor gejfrcprk ij sim r 
 ~� oep � � w shrcrty pifijp b jrbcoy �vblcbsig kq rrlvq efrc shr gobkkigbo nbod { �ec shr
gygor shik �vblcbsig kq rrl vq ik shr t rks qekkitor w kijgr shr libmrsrc eu shr pcbqh ik gorbcoy b oenrc tevjl uec
shr m i} ijp sim r { �en obcpr gbj shr �vbjsvm kqrrl vq tr w uec eshrc pcbqhk� �r pifr b prjrcbo oenrc tevjl
ej shr fbcievk mrbkvcrk uec shr �vbjsvm m i}ijp sim r w ij srcm k eu shr gejlvgsbjgr eu shr vjlrcoyijp pcbqh {
�vc m bij crkvos khen k shbs �vbjsvm cbjlem nbodk ej pcbqhk gbj tr bs meks qeoyjem ibooy ubksrc shbj shric
gobkkigbo gevjsrcqbcsk w bjl ij ubgs w uec tevjlrl lrpcrr pcbqhk w shr pbq ik bs meks �vblcbsig {

|s ik ksioo bj eqrj �vrksiej nhrshrc �vbjsvm nbodk gbj tr vkrl se etsbij b �vblcbsig kqrrl vq uec grcsbij
cbjlem i�rl bopecishm k � kvgh bk ���� { |jlrrl w boo �vbjsvm bopecishm k ucem shr obks lrgblr � ijgovlijp
�hec �k grortcbsrl ubgseci�bsiej bopecishm �Á� bjl 	 cefrc �k krbcgh bopecishm �� � vkr ejoy �vbjsvm �evcirc
scbjkuecm k bjl gobkkigbo gemqvsbsiej { |k is qekkitor se vkr eshrc syqrk eu vjisbcy scbjkuecm bsiejk se lrkipj jrn
�vbjsvm bopecishm k� �jr gejkscbijs shbs mvks t r mrs ik shbs shr vjisbcy scbjkuecm bsiejk mvks t r qeoy� oe gbo
� shry mvks t r b qcelvgs eu b qeoyjem ibo jvmtrc eu oe gbo vjisbcy scbjkuecm bsiejk { �vbjsvm nbodk ej pcbqhk
m iphs qcefilr b peel ksbcsijp qeijs se r}qoecr shr r�rgsk eu b kr�vrjgr eu oe gbo vjisbcy scbjkuecm bsiejk {

�hr qbqrc ik ecpbji�rl bk ue ooen k { �r xcks pifr kemr tbgdpcevjl crpbclijp gobkkigbo a bcdef ghbijk bjl shr
�vbjsvm melro { �r qce grrl se lrxjr �vbjsvm abcdef ghbijk w bjl qcefr fbcievk prjrcbo crkvosk btevs shr
oim isijp likscitvsiej { �r shrj qcefr shr kq rrl vq uec shr �vbjsvm nbod ej shr gygor w nhigh ik ueooenrl ty bj
vqqrc tevjl ej shr m i} ijp sim r uec prjrcbo pcbqhk { � ijbooy nr qcefr shr qeoyjem ibo oenrc tevjl ej shr kqrrl
vq uec bjy pcbqh w bjl gejgovlr n ish b oiks eu eqrj �vrksiejk {

������� ���� � �mtbijik w  bgh bjl �bscevk �!� ksvly shr fbcievk qceqrcsirk eu shr �vbjsvm nbod ej shr
ijxjisr oijr w bjl ij qbcsigvobc khen shbs shr fbcibjgr eu shik nbod ik oijrbc ij sim r w bk eqqekrl se shr k�vbcr cees
t rhbfiec eu shr gobkkigbo gbkr { �bybd bjl " ikhnbjbsh �#� nrcr btor se bgsvbooy gbogvobsr shr bkymqsesig t rhbfiec
eu shr qcetbtioisy likscitvsiejk uec shr nbod ej shr ijxjisr oijr w bjl khenrl shbs shr qcetbtioisy likscitvsiej bs
sim r � ik n ishij b gejksbjs ij sesbo fbcibsiej liksbjgr ucem shr vjiuecm likscitvsiej efrc bj ijsrcfbo nhigh ik eu
orjpsh oijrbc ij � {
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� kimqor cbjlem nbod ej bj vjlicrgsrl pcbqh = ~> �? � w ik lrkgcit rl ty crqrbsrl bqqoigbsiejk eu b kse ghbksig
m bsci} @ w nhrcr @A BC D EFG iu ~H � I � ik bj rlpr ij = bjl JA shr lrpcrr eu H { |u = ik gejjrgsrl bjl jej�
tiqbcsisr w shrj shr likscitvsiej eu shr cbjlem nbod w KL D @ LKM gejfrcprk se b ksbsiejbcy likscitvsiej N nhigh
ik ijlrq rjlrjs eu shr ijisibo likscitvsiej KM { �ec = nhigh ik JOcrpvobc w i {r { iu boo jelrk hbfr shr kbmr lrpcrr w
shr oim isijp qcetbtioisy likscitvsiej ik vjiuecm efrc shr jelrk eu shr pcbqh { �hrcr bcr m bjy lrxjisiejk nhigh
gbqsvcr shr cbsr bs nhigh shr gejfrcprjgr se shr oim isijp likscitvsiej e ggvck { � kvcfry gbj tr uevjl ij �P� {
Q�RST�T�S U VW X TYTSZ [ T\ � � ] ^ D m ij �_ `a � b _ �KM c ``K L O N `` d e�f





nhrcr hrcr bjl shcevphevs shr qbqrc w nr vkr shr sesbo fbcibsiej liksbjgr se m rbkvcr shr liksbjgr trsnrrj sne
likscitvsiejk JE � J� c �JE O J� � D �� `J E ~�� O J� ~�� `{
Q�RST�T�S U VU � T��TSZ [ T\ � � � ^ D mij �_ `a � b _ �KM �� � > c K L ~� � b ~Á O e�N ~� �� 	
Q�RST�T�S U V
 QT�� ���T�S [ T\ � �  ^ D mij �_ `a � b _ �KM �� � > c K L ~� � d ~Á � e�N ~� �� 	

�hr m i} ijp sim r ik crobsrl se shr pbq trsnrrj shr ~vji�vr� obcprks riprjfbovr � E D Á eu shr kse ghbksig m bsci}
@ w bjl shr krgejl obcprks riprjfbovr �� {
[�����\ U V� X TYTSZ �T\ � �S� �� ������ Z�� � � ��
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�hr m i} ijp sim r eu b cbjlem nbod ej b pcbqh ik kscejpoy crobsrl se b prem rscig qceqrcsy eu shr pcbqh w shr��S�����S�� w lrjesrl ty � {
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�hrecrm k  {# bjl  {E seprshrc imqoy shbs shr m i} ijp sim r eu b a bcdef ghbij ik tevjlrl trsnrrj F ~ÁG� �
bjl 
 ~ÁG�� � {HY�\� �� |s ik nroo djenj shbs uec shr kimqor cbjlem nbod ej bj �Ogygor w shr m i} ijp sim r ik �vblcbsig w
]^ D I ~� � J oep ~ÁGe�� w bjl ke bcr shr x ooijp sim r bjl shr likq rckiej sim r { �hr gejlvgsbjgr eu shik ghbij ik ÁG� w
nhigh pifrk b oenrc tevjl eu F ~� � sim r ksrqk uec gejfrcprjgr w bjl bj vqqrc tevjl eu 
 ~� � � {
) *) KL.8ML; ,5;NLM.M 058
[�� \���� { zejkilrc b xjisr � iot rcs kqbgr O nish bj ecshejecmbo krs eu tbkik ksbsrk � `�P� uec � Q F { �hr
ksbsrk � Q F mby tr ijsrcqcrsrl bk shr qekkit or gobkkigbo ksbsrk eu shr kyksrm lrkgcitrl ty O { |j prjrcbo w shr
ksbsr eu shr kyksrm w `RP w ik b vjis frgsec ij shr � iot rcs kqbgr O w bjl gbj tr ncissrj bk `RP D �S.T US `�P w nhrcr�S.T `US `� D Á{ VR ` lrjesrk shr gejWvpbsr scbjkqekr eu `RP { VX `RP lrjesrk shr ijjrc qcelvgs eu `RP bjl `X P { �
�vbjsvm kyksrm gbj vjlrcpe sne tbkig eqrcbsiejk c vjisbcy rfeovsiej bjl mrbkvcrm rjs {
YST���� �Z����T�S c �vbjsvm qhykigk cr�vicrk shbs shr rfeovsiej eu �vbjsvm ksbsrk ik vjisbcyw shbs ik shr

ksbsr `RP ik m bqqrl se [ `RP w nhrcr [ kbsikxrk [ J [ \ D ] w bjl [ \ lrjesrk shr scbjkqekr gemqor}
gejWvpbsr eu [ { ^jisbcy scbjkuecm bsiejk qcrkrcfr jecm k w gbj tr libpejboi�rl n ish bj ecshejecm bo krs eu
riprjfrgseck w bjl shr geccrkqejlijp riprjfbovrk bcr boo eu btkeovsr fbovr Á{

X������\ �S� c �r n ioo lrkgcitr hrcr ej oy b m rbkvcrm rjs ij shr ecshejecm bo tbkik `�P � �hr evsqvs eu shr
mrbkvcrm rjs eu shr ksbsr `RP ik bj rorm rjs � Q F w n ish qcetbtioisy `V� `RP `� { a ecrefrc w shr jrn ksbsr eu
shr kyksrm busrc shr m rbkvcrmrjs ik `�P {

!



?�\� TS TSZ �#� ���S��\ �����\ � c |u O � bjl O � bcr shr � iot rcs kqbgrk eu sne kyksrm k w � bjl � w shrj
shr Weijs kyksrm ik lrkgcit rl ty shr srjkec qcelvgs eu shr � iotrcs kqbgrk w O � � O � { |u shr tbkik ksbsrk uecO � w O � bcr � `UP� � � `I P� w crkqrgsifroyw shrj shr tbkik ksbsrk eu O � � O � bcr � `UP � `I P� { �r n ioo vkr shr
bttcrfibsrl jesbsiej `U � I P uec shr ksbsr `UP � `I P { �hik geijgilrk n ish shr ijsrcqcrsbsiej ty nhigh shr krs
eu tbkik ksbsrk eu shr gemtijrl kyksrm � �� ik kqbjjrl ty boo q ekkitor gobkkigbo gejxpvcbsiejk eu shr sne
gobkkigbo kyksrm k � bjl � {

� �^&YZ^	 
 &['\� �& `Y�
� *+ ���80M 058/�rs = ~> �? � t r b pcbqh w bjl ors O � tr shr � iot rcs kqbgr kqbjjrl ty ksbsrk `I P nhrcr I Q > { �r lrjesr ty
� w ec `> ` shr jvmtrc eu frcsigrk ij = { � icks bkkvm r shbs = ik J�crpvobc { �rs O � tr bj bv}ioibcy �iotrcs kqbgr
eu lim rjkiej J kqbjjrl ty shr ksbsrk `ÁP shcevph `J P ~nr shijd eu shik bv} ioibcy � iotrcs kqbgr bk shr �geij
kqbgr� � { �rs ? tr b vjisbcy scbjkuecmbsiej ej O � ~nhigh nr shijd eu bk shr �geij�sekkijp eqrcbsec� � { �btro
rbgh licrgsrl rlpr n ish b jvmtrc trsnrrj Á bjl J w kvgh shbs uec rbgh U w shr licrgsrl rlprk obt rorl U uecm
b qrcmvsbsiej { �ec zbyory pcbqhk shr obt roijp eu b licrgsrl rlpr ik kimqoy shr prjrcbsec bkkegibsrl n ish shr
rlpr { �en nr gbj lrxjr b khius eq rcbsec � ej O � � O � kvgh shbs � `U � I P D `U � H P nhrcr H ik shr U�sh jriphtec
eu I { �esr shbs kijgr shr rlpr obt roijp ik b q rcmvsbsiej w � ik vjisbcy{ �jr ksrq eu shr �vbjsvm nbod ik pifrj
ty [ D � J ~� � ] � { �r gboo shik nbod b ��TS�� ���S��\ #��� V
HY�\� �� � ?�TS�� ���S��\ ���� �S ��� ?�� �� zejkilrc shr pcbqh = nhigh ik b gygor n ish � jelrk { �hik
�crpvobc pcbqh gbj tr firnrl bk shr zbyory pcbqh eu shr �troibj pcevq �� nish shr prjrcbseck � Á ~lrjesrl ty� uec ciphs� bjl O Á ~lrjesrl ty � uec orus� { �hr � iot rcs kqbgr eu shr nbod nevol shrj tr � � � � � { �r gheekr
shr geij sekkijp eqrcbsec se tr shr �blbm bcl scbjkuecm w

 D Á!  " Á Á
Á O Á # ~P�

bjl shr khius � ik lrxjrl ty � `� � �P D `� � � � Á $%J � P ~E �� `� � �P D `� � � O Á $%J � P
�hr �vbjsvm nbod ik shrj lrxjrl se t r crq rbsrl bqqoigbsiejk eu shr �blbm bcl m bsci} eqrcbsijp ej shr xcks
crpiksrc w ue ooenrl ty shr khius � { �esr shbs shr geij nr vkr geccrkqejlk se b gobkkigbo � vjtibkrl� nbod w ij shr
krjkr shbs iu m rbkvcrl w shr nbod hbk bj r�vbo ghbjgr eu m efijp orus ec ciphs {

|j evc meks prjrcbo lrxjisiej w shr Z�S���� ���S��\ #��� w nr crob} evc crkscigsiej ej shr r}bgs uecm eu[ w bjl cr�vicr ejoy shbs [ ��'+ �C�' shr kscvgsvcr eu shr pcbqh { |j eshrc neclk w nr cr�vicr shbs w uec bjy I bjl
U w shr kvqrcqekisiej [ `U � I P ejoy gejsbijk tbkik ksbsrk `U & � I & P nish I & Q ' ~I � ( �I � w nhrcr ' ~I � ik shr krs eu
blW bgrjs jelrk se I { �hik m rbjk shbs shr �vbjsvm nbod ejoy mefrk se jriphteck eu I ec ksbyk bs I {

� *) ) 0; 0M 08* � 0/M30+LM 058
�r jen likgvkk shr rfeovsiej eu b �vbjsvm nbod bk b uvjgsiej eu sim r { �sbcsijp n ish bj ij isibo ksbsr `R M P w shrksbsr eu shr �vbjsvm nbod bs sim r � ik `R L P D [ L `R M P � |j prjrcbo shr oim is oim L ,-. `R L P lerk jes r} iks { �hr
crbkej trijp shbs [ w bk b vjisbcy scbjkuecmbsiej w qcrkrcfrk shr jecm eu `R L P O [ `R L P { zejkilrc ijksrbl shr
qcetbtioisy likscitvsiej ej shr jelrk eu shr pcbqh ijlvgrl ty `R L P w
Q�RST�T�S 
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�jr m iphs bkd nhrshrc sh ik qcetbtioisy likscitvsiej gejfrcprk se b oim is { �enrfrc w @L lerk jes gejfrcpr rishrc {
�e krr sh ik w xcks etkrcfr shbs shr riprjfbovrk eu [ bcr eu shr uecm � �� w bjl shrcruecr busrc b xjisr jvmtrc eu
ksrqk w � w � ��L ik bctiscbcioy goekr se Á kimvosbjrevkoy uec boo riprjfbovrk { �rjgr shr rfeovsiej eu shr ksbsr ik �vbki
q rcielig � shr ksbsr eu shr kyksrm [ L `R M P ik bctiscbcioy goekr se `R M P ~bjl [ L� E `R M P ik bctiscbcioy goekr se `R E P�uec ijxjisroy m bjy sim rk � { � k oejp bk shr qcetbtioisy likscitvsiejk bs sim r � bjl Á bcr li�rcrjs w @M �D @E w sh ikimqoirk shbs @L lerk jes gejfrcpr {

� rkqisr shr ubgs shbs shr bgsvbo likscitvsiej lerk jes gejfrcpr w isk bfrcbpr efrc sim r lerk { �r lrxjr c
Q �RST�T�S 
 VU �@� ~I `RM � D E� � � �EL� M @L ~I `RM �
|s svcjk evs w bk nr n ioo krr keej w shbs uec bjy ijisibo ksbsr sh ik �vbjsisy bonbyk hbk b oim is bk _ pcen k se ijxjisyw
nhigh nr lrjesr ty N ~I � ~bjl kem rsim rk ncisr N ~I `RM � iu nr n ikh se kscrkk isk lrqrjlrjgr ej shr ijisibo frgsec� {
|jsv isifroyw shik �vbjsisy gbqsvcrk shr qceqecsiej eu sim r nhigh shr nbod �kqrjlk� ij bjy pifrj jelr { �esr shbs
is ik rbky se kbmqor bggeclijp se sh ik likscitvsiej �@� vkijp shr ueooen ijp qce grkk c ^jiuecm oy qigd b cbjlem sim r
� t rsnrrj � bjl _ O Áw ors shr qce grkk rfeofr uec � sim r ksrqk bjl shrj m rbkvcr se krr nhigh jelr is ik bs { �hr
jelr n ioo shrj tr likscitvsrl bggeclijp se �@� {

�r jen qcefr b prjrcbo ksbsrm rjs btevs shr gejfrcprjgr eu �@� { �hr boprtcb vkrl se qcefr sh ik shrecrm
n ioo t r vkruvo ij shr crks eu shr qbqrc { �rs `�	 P w �	 lrjesr shr riprjfrgseck bjl geccrkqejlijp riprjfbovrk eu [ w
crkqrgsifroy{
[�����\ 
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 ��� � � �r ksbcs ty ncisijp lenj shr qcetbtioisy se m rbkvcr shr tbkik ksbsr `U � I P ij `R L P w uec b x}rl � {

`VU � I `R L P `� D `-� U�� L� VU � I `� � P `� D -� B	 U�U�	 ~�� ��	 �L VU � I `� � P V�	 `U � I P ~��

�r jen sbdr shr bfrcbpr efrc sim r eu ~�� w ucem � D � se _ O Á{ �hr ejoy sim r lrqrjlrjs srcm ij shr btefr
r}qcrkkiej ik ~�� ��	 �L { � rjgr w nr bcr ijsrcrksrl ij

Á
_

� �E-
L�M

~��� �	 �L ~� �

�r krqbcbsr ijse sne gbkrk c �jr ij nhigh ��� �	 D Áw ec r�v ifborjsoy �� D �	 { |j shik gbkr w nr hbfr shbs shr
bfrcbpr ij �� { ~� � ik r�vbo se Á{ |j boo eshrc gbkrk w nr gbj ncisr

` Á_
� �E-
L� M

~��� �	 �L ` D `Á O ~����	 �� `
`Á O ����	 ` ` d 

_ `�� O �	 ` ~� �

�hr obssrc srcm gejfrcprk se �rce w shrcruecr shr gejscitvsiej se shr oim isijp likscitvsiej gem rk keoroy ucem
srcm k n ish �� D �	 { �hvk nr prs shbs shr oim isijp likscitvsiej gbj tr lrcifrl ucem shr r}qcrkkiej ij r�vbsiej
� ty kvmm ijp ejoy efrc qbick nhigh geccrkqejl se r�vbo riprjfbovrk { �hik yirolk shr lrkicrl gobim w vkijp shr
ubgs shbs shr qcetbtioisy se m rbkvcr b jelr I ik b kvm efrc shr qcetbtioisirk se m rbkvcr `U � I P w bjl ke nr gbj
ors rbgh srcm gejfrcpr krqbcbsroy{ �

|j shr gbkr ij nhigh boo riprjfbovrk eu [ bcr liksijgs w shr oim isijp likscitvsiej sbdrk b frcy kimqor uecm {
� rjesr ty 0 � ~I � shr qcetbtioisy se m rbkvcr shr jelr I ij shr riprjksbsr `� � P w ke 0 � ~I � D � / `VU � I `� � P `� {
?�������� 
 V� �& � 4 4 �2� � ��4(�' %& [ ��� !2'�2 C�f �� � & %� � 2 2�2� 4 '���� `RM P D � 	 U	 `�	 P f

oim� ,-. �@� ~I `R M � D -� `U� `�0 � ~I � �

P



 y geceoobcy ! {# w shr oim isijp likscitvsiej shvk lrq rjlk ej shr ijisibo ksbsr { �enrfrc w iu boo riprjfrgseck
ijlvgr vjiuecm likscitvsiej efrc shr jelrk eu shr pcbqh w shr oim isijp likscitvsiej ik vjiuecm w bk ik rbkioy imqoirl
ty shr shrecrm { �r khen c
[�����\ 
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 ��� � � �r lrcifr bj r}qoigis r}qcrkkiej uec shr riprjfrgseck eu [ w nhigh w uec b geijrl �vbjsvm nbod w ik eu shr
uecm [ D � J ~� � ] � { �r jesr shbs � ik b m bsci} eu lim rjkiej J� w uec � D `> `{ � ik gemqekrl eu J toegdk w
rbgh eu lim rjkiej � { �hr UOsh toegd geccrkqejlk se bqqoyijp shr U�sh prjrcbsec � / ej shr pcevq { �r jesr
shbs shr ghbcbgsrck eu shr pcevq w `�� P D E�� � C �� ~I � `I P w bcr kimvosbjrevk riprjfrgseck eu boo shr toe gdk { �hr
riprjfbovr bkke gibsrl n ish bqqoyijp shr U�sh toegd ej `�� P ik �� ~� �E/ � { � ijgr shr bqqoigbsiej eu shr geij bqqoirk
bj ilrjsisy ej O � w b jbsvcbo pvrkk uec shr uecm eu shr riprjfrgseck ik ~� F/� E 	/ `UP� � `�� P { �qqoyijp � bjl shrj
� ej shik frgsec w nr xjl shbs sh ik frgsec ik bj riprjfrgsec eu [ iu � /

	
/ `UP ik bj riprjfrgsec eu shr J 
 J mbsci} � D ��

J � w nhrcr �� ik b libpejbo m bsci} w n ish �� ~U � U � D �� ~� �E/ � { � ijgr  � w bk b qcelvgs eu sne vjisbcy
m bscigrk w hbk J ecshepejbo riprjksbsrk w shr srjkec qcelvgsk eu shrkr riprjksbsrk ~nhigh lrqrjl ej � � n ish `�� Ppifr J ecshejecm bo riprjksbsrk uec [ { vjjijp efrc � w sh ik pifrk bj ecshejecm bo krs eu �J riprjksbsrk uec [ { |s
ik rbky se krr shbs shr qcetbtioisy likscitvsiej shbs shrkr riprjksbsrk ijlvgr ej shr pcevq rorm rjsk ik vjiuecm w
kijgr shr ghbcbgsrck `�� P bcr vjiuecm oy likscitvsrl efrc shr pcevq w bjl kijgr shr riprjksbsrk bcr eu shr uecm eu
b srjkec qcelvgs w shr qcetbtioisy se mrbkvcr U � I ij ~� F/� E 	/ `UP� � `�� P kvmmrl efrc U ik Wvks shr qcetbtioisy
se m rbkvcr I ij `�� P { �hik qcefrk shr shrecrm w vkijp geceoobcy ! {# { �

�r gobim shbs uec bjy �vbjsvm nbod w iu shr oim isijp likscitvsiej ik ijlrq rjlrjs eu shr ijisibo jelr bjl ksbsr
eu shr bv} ioibcy kqbgr w shrj is mvks t r vjiuecm efrc shr jelrk {
? �� T\ 
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 ��� � � |u shr ijisibo ksbsr ik ghekrj cbjlem oy ucem b vjiuecm likscitvsiej efrc boo tbkik ksbsrk w shrj shr
oim isijp likscitvsiej ik r�vbo se shr bfrcbpr efrc shr oim isijp likscitvsiejk uec rbgh ijisibo ksbsr w tvs kijgr shry
bcr boo r�vbo se N w shr oim isijp likscitvsiej uec shr vjiuecm m i}svcr ik N { �enrfrc w shr lrjkisy m bsci} nhigh
crqcrkrjsk b gemqorsr m i}svcr w i {r { b vjiuecm oy cbjlem tbkik ksbsr eu shr kqbgr kqbjjrl ty `U � I P ik qcrkrcfrlvjlrc vjisbcy scbjkuecm bsiej w kijgr shr vjisbcy m bsci} m bqk shik kqbgr ijse iskrou { �rjgr uec bjy sim r � is
ijlvgrk b vjiuecm qcetbtioisy likscitvsiej efrc shr jelrk ij shr pcbqh w t rgbvkr shr ijisibo lrjkisy m bsci}
ijlvgrk shik likscitvsiej { �hik m rbjk shbs shr oim isijp qcetbtioisy likscitvsiej ksbcsijp ucem shr gemqorsr
m i}svcr ik vj iuecm { zemtij ijp shr sne ubgsk seprshrc w nr prs shbs N ik vjiuecm { �

� *� 2 0� 08* � 0; �/
�r xcks lrxjr shr bjboepvr eu shr gobkkigbo jesiej eu m i} ijp sim r c
Q �RST�T�S 
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]^ D mij �_ `a � b _ � `U � I P c �N ~J `U � I � O �@L ~J`U � I �� d e��
nhrcr ty shr jesbsiej @ ~J`U � I � nr m rbj shr qcetbtioisy likscitvsiej gejlisiejrl ej shr ijisibo ksbsr t rijp
`U � I P { �hik �vbjsisy m rbkvcrk shr jvmtrc eu sim r ksrqk cr�vicrl uec shr bfrcbpr likscitvsiej se t r e�goekr se
shr oim isijp likscitvsiej w ksbcsijp ucem b tbkik ksbsr {

�r jr}s lrxjr b goekroy crobsrl �vbjsisy nhigh nr gboo kbmqoijp sim r c
Q �RST�T�S 
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�hik ik shr sim r is sbdrk uec shr nbod se bqqce}im bsr shr oim isijp likscitvsiej qeijs�nikr { �bmqoijp bs b
cbjlem simr trsnrrj � bjl � ^ O Á crkvosk ij b likscitvsiej nhigh ik e�goekr qeijs�nikr se shr oim isijp likscitvsiej wWvksiuy ijp shr srcm '�A+ 42 � �2A � 	 |j shr kbm r krjkr w kbmqoijp bs b cbjlem simr trsnrrj � bjl ]^ O Á crkvosk
ij b likscitvsiej nhigh ik e�goekr se shr oim isijp likscitvsiej ij sesbo fbcibsiej liksbjgr {

�hr shicl �vbjsisyw jbm roy shr , 4 42 � �2A � eu shr �vbjsvm abcdef ghbij ik lrxjrl bk shr xcks sim r bs nhigh
shr nbod gbj gobim se hbfr fikisrl boo krsk n ish bs orbks ~Á O e� shr geccrgs qceqecsiej c
Q �RST�T�S 
 V� � T��TSZ �T\ � � 5� � , 4 42 � �2A �f � ^ f %& � �(� �(A � ���%� C� �2 2'

� ^ D m ij �_ `a� � > � `U � I P �� d _ c @L ~� `U � I � b ~Á O e�N ~� `U � I � �
�r boke lrxjr shr !2'+ ��'2% �2A �w nhigh ik ij kem r krjkr shr eqqekisr lrxjisiej se x ooijp sim r c

Q �RST�T�S 
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�hik �vbjsisy m rbkvcrk hen ubks shr �vbjsvm nbod rkgbq rk bjy kvtkrs eu shr jelrk {
��\��� � �r jesr shbs ejr gevol gejkilrc boo shr btefr lrxjisiejk eu m i} ijp sim rk n ish bj bct iscbcy ij isibo
ksbsr w `R M P w bjl jes crkscigs shr ij isibo ksbsr se tr b tbkik ksbsr eu shr uecm `U � I P { �enrfrc w shr m i}ijp sim r
gevol ghbjpr kipjixgbjsoy{ �r n ioo krr ij shr gygor r}bmqor shbs shr m i} ijp sim r ik bom eks oijrbc uec ij isibo
tbkik ksbsrk eu shr uecm `U � I P w tvs is ik bgsvbooy �vblcbsig uec prjrcbo ij isibo ksbsrk {

�hr btefr lrxjisiejk gbj tr crobsrl ejr se bjeshrc ij fbcievk nbyk { � icks w is svcjk evs shbs shr kbmqoijp
sim r ik bj vqqrc tevjl ej shr m i} ijp sim r w shr x ooijp sim r bjl shr likq rckiej sim r c
[�����\ 
 VWW ] ^ �  ^ � � ^ d � ^ �
 ��� � � � i} b kvtkrs eu shr jelrk � w bjl bj ijisibo ksbsr `U � I P { �vqqekr bs boo s im rk t ruecr � ^ w @L ~� `U � I � �~Á O e�N ~� `U � I � { �hrj shr bfrcbpr bs sim r � ^ eu shr qcetbtioisy se m rbkvcr � ik orkk shbj ~Á O e�N ~� `U � I � {  vsty lrxjisiej eu shr kbmqoijp sim r shik ik b gejscbligsiej { �rjgr shrcr r} iksk kem r simr truecr � ^ bs nhigh shr
qcetbtioisy uec shr m rbkvcrm rjs evsgem r se tr b jelr ij � ik @L ~� `U � I � b ~Á O e�N ~� `U � I � w bjl kijgr shik ik
scvr uec boo � w nr hbfr � ^ d � ^ { �r bcpvr ij r}bgsoy shr kbm r nby se qcefr  ^ d � ^ { �hr ksbsrm rjs ]^ d � ^
ue ooen k scif ibooy ucem shr lrxjisiej eu sesbo fbcibsiej liksbjgr { �

�r n ioo obsrc lrxjr bmqoixrl frckiejk eu shrkr �vbjsisirk w bjl xjl mecr crobsiejk t rsnrrj shrm { �rs v k
xcks qce grrl se pifr bj vqqrc tevjl ej shr m i} ijp sim r ] ^ uec shr �vbjsvm nbod ej shr gygor {

� �^&YZ^	 �& �' �Y Z� �	_ ��
|j kvtkrgsiej ! {Áw nr hbfr lrxjrl shr geijrl �vbjsvm nbod ej shr gygor { �r crkscigs shr likgvkkiej se gygork
eu bj ell jvmtrc eu jelrk � { �r xcks khen shbs shr oim isijp likscitvsiej uec shik nbod ik vjiuecm {
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 ��� � � �e qcefr shbs shr oim isijp likscitvsiej ik vjiuecm w ty shrecrm ! {P is kv� grk se khen shbs boo riprjfbovrk
eu [ bcr li�rcrjs {  y shr qceeu eu shrecrm ! {P w shr krs eu riprjfbovrk eu [ gejkiksk eu boo riprjfbovrk eu shr
m bscigrk c  � D " �

� �
�

�
�� # J Á!  " Á Á

Á O Á # D Á!  " �
�

�
�

�
�� O

�
�� # ~Á��

nhrcr
�
D � � �� { �r jen khen shbs shr riprjfbovrk eu  � bcr liksijgs { �hr riprjfbovrk eu  � bcr shr ceesk eu

shr ueooen ijp �vblcbsig r�vbsiej c
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�hr sne keovsiejk se shik r�vbsiej bcr eu shr uecm � ��� w n ish I� trijp ejr eu shr sne keovsiejk uec shr ueooen ijp
r�vbsiej c

��� ~I� � D kij ~ �� �� �! � ~Á�
|j qbcsigvobc w ` kij ~I� � ` d E�� nhigh m rbjk shbs shr ceesk eu shr �vblcbsig r�vbsiej ÁÁ bcr gejxjrl se sne
crpiejk eu shr vjis gicgor w I� Q �ON G# � N G#� bjl I� Q �!N G# � O!N G#� { �hrcr bcr sne keovsiejk uec r�vbsiej Á wI� BE bjl I� B� nhrcr I� BE D N O I� B� w ke shry oir ij li�rcrjs crpiejk w bjl ij qbcsigvobc w shry bcr liksijgs { �e prs
r�vboisy trsnrrj riprjfbovrk gem ijp ucem li�rcrjs � �k w nr hbfr se hbfr kij ~ �� �� � D kij ~ �� � �� � w nhigh imqoirk
shbs rishrc � D � & ec � � � & D � G { �hr obssrc r�vbsiej hbk je keovsiejk uec ell � w nhigh imqoirk shr shrecrm {
�

[�����\ � VU 
%� �� � �(� �(A 1 �4� % �� � � �C3C4�f 12�� � %!!f 12�� �� � 
 �!�A ��! C%2 f 1 � � ���
] ^ d 
 ~� oep �e� � �

 ��� � � �r qcefr bj vqqrc tevjl ej shr m i} ijp sim r ]^ w i {r { nr pifr bj vqqrc tevjl ej shr sesbo fbcibsiej
liksbjgr t rsnrrj shr bfrcbpr likscitvsiej �@� bjl shr oim isijp likscitvsiej N { �hik ik lejr vkijp shr ueooen ijp
ormmb nhigh heolk uec bjy �vbjsvm nbod {
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 ��� � � �r crgboo shbs ij shr qceeu eu ormmb ! {! nr hbfr bocrbly tevjlrl shr sim r lrqrjlrjs srcm ij shr
bfrcbpr qcetbtioisy likscitvsiej { �cem r�vbsiejk ~�� bjl ~�� nr hbfr shbs

` �@� ~I � O N ~I � ` d -/ B� B	 B� � /� �� `U� `
J `U �	 ` J `VU � I `� � P ` J `V�	 `U � I P ` 

_ `�� O �	 ` ~Á!�

�r jen vkr `U� ` d `U `� � `� `� sn igr w bjl kvmm ijp efrc I nr prs shbs

� �@� O N � d -
C B/ B� B	 B� � /��� � `U� `� � `U �	 `�

 	 J � `VU � I `� � P `� � `V�	 `U � I P `�
 	 

_ `�� O �	 ` ~Á# �

�vmm ijp xcks efrc boo I bjl U nr prs shr lrkicrl tevjl { �
�r etkrcfr shbs ij shbs ormmb w shr liksbjgrk `�� O �	 ` bcr eu gcvgibo imqecsbjgr w bjl shry jrrl se tr obcpr

uec shr gejfrcprjgr sim r se tr km boo {  y shr qceeu eu shrecrm # {Á w shr riprjfbovrk bcr likscitvsrl ij sne crpimrk
~nhigh nr n ioo gboo � bjl � & � eu shr gemqor} vjis gicgor w I� BE Q �ON G# � N G#� D � bjl I� B� Q �!N G# � O!N G#� D � & {� rbc shr tevjlbcirk eu shrkr crpim rk w i {r { uec shekr I �k gem ijp ucem � �k ij shr figij isy eu � G# � !� G# melvoe
� w shr liksbjgr trsnrrj sne blW bgrjs riprjfbovrk gbj tr eu shr eclrc eu ÁG� � { �enrfrc w nr gobim shbs shr
gejscitvsiej eu shrkr qcetorm bsig riprjfbovrk ik km boo w bjl shbs uec shr crks eu shr riprjfbovrk w shr liksbjgr ik
eu eclrc ÁG� { �r x} � � 
 � Á ~nhigh n ioo obsrc tr crobsrl se e� bjl lrxjr

� � D �� � ~Á O 
 � N � ( �~Á � 
 � !N � N � ~ÁP�
� &� D �~Á � 
 � N � ~Á O 
 � !N �

�hrkr sne crpimrk seprshrc gefrc shr rjsicr ijsrcfbo �� � N � r}grqs uec b 
 qecsiej eu is { �r crurc se � kvgh
shbs �� �� ik ij ejr eu shrkr crpim rk bk �
 �peel� w bjl eshrc � &k bcr �
 �tbl� { �r boke crurc se riprjfrgseck bjl

�



riprjfbovrk bkkegibsrl n ish �
 �peel� � �k bk �
 �peel� w bjl kim iobcoy uec �
 �tbl� { �r n ioo obsrc khen shbs iu shr
ijisibo ksbsr uec shr nbod ik b tbkik ksbsr w shr gejscitvsiej eu shr tbl riprjfrgseck ik km boo w t rgbvkr shr qceW rgsiej
eu tbkik ksbsrk ej tbl riprjfrgseck ik km boo {  vs xcks w ors v k crkscigs evc bssrjsiej se bj ij isibo ksbsr nhigh ik b
kvqrcqekisiej eu peel riprjfrgseck w bjl gejkilrc shr gejfrcprjgr se oim isijp likscitvsiej ij shik gbkr { �r xcks
pifr b oenrc tevjl ej shr kqbgijp trsnrrj peel riprjfbovrk {
Q�RST�T�S � V�

� � D mij� B	 � `�� O �	 ` � �� � � �D � �

1� ��� � � � �( % 43 % 
 � %%! �2� � ��4(�' 	
? �� T\ � V� 
%� �� � �(� �(A 1 �4� % �� � %!! � C3C4� 12�� �� � 
 �!�A ��! C%2 f � � b ��� 	
 ��� � � � icks etkrcfr shbs iu �� � �	 ecipijbsr ucem shr kbm r � w shrj shry oir ij sne li�rcrjs crpim rk � bjl � & wnhigh m rbjk shbs `�� O �	 ` ik bs orbks !  { �rjgr w nr gbj crkscigs evc bssrjsiej se riprjfbovrk gem ijp ucem
li�rcrjs � �k { �rs �� w �	 ecipijbsr ucem � � � & w crkq rgsifroy{ �hrj vkijp r�vbsiej Á nr hbfr

`�� O �	 ` b ` kij ~I� � O kij ~I	 � ` D Á!  ` kij ~ N �� � O kij ~ N � &� � ` ~ÁE�
�r krqbcbsr shr qceeu se sne gbkrk { |j shr xcks gbkr w � � � & oir ij shr kbm r crpim r w � � ec � &� { rgboo shr
ijsrcm rlibsr fbovr shrecrm w nhigh ksbsrk shbs uec b gejsijvevk uvjgsiej w uec bjy � d � w shrcr r} iksk � d � d �
kvgh shbs `� ~� � O � ~� � ` D `� & ~� � ~� O � � `� �qqoyijp shik shrecrm n ish � ~� � D kij ~� � w nr prs

` kij ~ N �� � O kij ~ N � &� � ` D ` gek ~� � ~ N ~� O � & �
� � ` b ` gek ~� � N� ` ~Á��

uec kem r �� �� d � d �� � �� { � ijgr � � � & bcr ij shr kbm r crpim r w shrj � Q � � ec � Q � &� w bjl ty mejesej igisy eu
shr gek uvjgsiej w nr hbfr c

` gek ~� � ` b ` gek ~N ~Á O 
 �
 � ` D ` kij ~ 
N � ` b 
 ~Á��

nhrcr shr obks r�vboisy ueooen k ucem shr ubgs shbs kij ~�� D � � kij ~N G� D Áw bjl kij ik gejfr} ij shr crpim r
�� � N G� { |u � � � & troejp se li�rcrjs crpim rk w shrj nr gbj je oejprc gobim shbs gek ~� � ik obcpr { |jksrbl w nr ncisr

` kij ~ N �� � O kij ~ N � &� � ` D ` kij ~ N �� � O kij ~N O N � &
� � ` b ` gek ~� & � ~ N ~� O � & �

� O N � ` b ` gek ~� & � N� ` ~Á��
uec kem r � & w t rsnrrj �� �� bjl N O �� � �� { �en w �� �� bjl N O �� � �� oir ij shr kbm r crpim r w bjl ke vkijp shr kbm r
bcpvm rjs bk truecr w shr ormmb ueooen k { �

�r gbj jen vkr gobim # {P se pifr b trssrc oenrc tevjl ej shr liksbjgr t rsnrrj sne riprjfbovrk {
? �� T\ � V> ��� (' %�!�� �� � �2� � ��4(�' '(C� �� �� � d ��� ~� E � d ��� ~�� � ���� d ��� ~��� � d N 	 �% '2!�� ��
� ! �	 1�2C� 42� 2 �� � '�A � ��� 2A �f � � %� � &� 	 5� � 

`�� O �	 ` b !
N `� O � `� �

 ��� � � zejkilrc � � � bk ij shr cr�vicrmrjsk eu shr gobim { �rs � � B	 tr shr orjpsh eu shr khecsrc bcg ej shr vjis
gicgor shbs gejjrgsk �	 se �� { �r xcks gobim shbs `�� O �	 ` b ���� � � B	 ij evc crpim r { �hik ik scvr kijgr shr
cbsie `�� O �	 `G� � B	 ik m ejesejigbooy lrgcrbkijp ij I� O I	 ij shr crpim r I� O I	 Q �� � N G� w bjl ke nr gbj tevjl
`�� O�	 `G� � B	 ucem troen ty isk fbovr ej shr tevjlbcyw `I� O I	 ` D N G w nhigh pifrk `�� O�	 `G� � B	 D ���� { �rjgr w se
tevjl `�� O �	 ` nr pifr b oenrc tevjl ej � � B	 { �r hbfr � � B	 D `� O � `� � B�� E w ke is kv� grk se tevjl � � B�� E { �hik iklejr ty jesigijp shbs � � B	 b  ` kij � � B	 G ` D `�� O �	 ` b � � w nhrcr shr xcks ijr�vboisy vkrk kij ~� � d � w shr krgejl
r�vboisy vkrk kimqor scipejem rscyw bjl shr obks ijr�vboisy vkrk gobim # {P { �rjgr w � � B	 D `� O � `� � B�� E b `� O � `� �
nhigh gemtijrl n ish `�� O �	 ` b ���� � � B	 pifrk shr gobim { �

�
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 ��� � � ^ kijp ormmb # {! nr ncisr

� �@ �� O N � � d -
�
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nhrcr ij shr xcks kvm shr qcim r ijligbsrk shr ubgs shbs nr kvm efrc qbick � � � ij shr kbm r crpim r � � ec � &� wkvgh shbs �� �D �	 w bjl ij shr krgejl kvm shr levtor qcim r ijligbsrk shbs shr kvm ik efrc qbick � � � kvgh shbs�� � �	 bcr ij shr li�rcrjs crpim rk { �r hbfr vkrl gobim # {E ij shr xcks kvm w bjl shr ubgs shbs `�� O �	 ` b !  uec
riprjfbovrk ucem li�rcrjs crpim rk ij shr krgejl kvm {

�e tevjl shr xcks srcm w nr etkrcfr shbs uec rbgh � shrcr bcr bs meks sne riprjfbovrk � kvgh shbs `� O � ` D � {
�r xcks kvm efrc � � � { �hrj w kvmm ijp efrc � w nr vkr shr ubgs shbs shr kvm eu shr xcks � srcm k eu shr hbcmejig
krcirk ik orkk shbj oj ~� � � Á{ �hvk w shr xcks srcm ik bs meks ��� ��� �� �� E�� 	
 { �ec shr krgejl srcm nr prs bj vqqrc
tevjl ���� { ^ kijp gobim # {P se tevjl � � ij shr xcks srcm nr prs shr lrkicrl gobim { �

�r jen qcefr shbs shr gejscitvsiej eu shr 
 tbl frgseck ik km boo { �hik ue ooen k ucem shr ueooen ijp sne gobim k {
? �� T\ � V� 5� � + �%� �C�2% %& � 3 )�'2' '���� % �� � )�! �2� � ��C�%�' 2' %&  %�A '�(���! �� A %'� 
 	
 ��� � c �hr � lim rjkiejbo � iot rcs kqbgr eu shr �vbjsvm nbod gbj tr firnrl bk b licrgs kvm eu shr sne
lim rjkiejbo kvtkqbgrk � � w nhrcr � � ik shr kqbgr kqbjjrl ty shr sne riprjfrgseck ecipijbsijp ucem � { �hr
qceW rgsiej eu b tbkik ksbsr ej � � ik eu jecm k�vbcrl r}bgsoy E� { �hr gobim ueooen k ucem shr ubgs shbs shrcr bcr

� tbl � &� { �
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� �@�  O �@� � � d  � `RM P O `XM P �
 ��� � c �rjesr ty `R L P � `X L P shr ksbsrk bs sim r � ksbcsijp n ish `R M P � `XM P bk ijisibo ksbsrk { �rjesr ty @ L � @ �L shr
ijlvgrl likscitvsiejk eu `R L P � `X L P ej shr jelrk eu shr pcbqh { zorbcoyw � �@�  O �@� � � d mb} L<� �@ L O @ �L �{ �vr
se vjisbcisy eu shr nbod w shr liksbjgr ik qcrkrcfrl c � `R L P O `X L P � D � `R M P O `X M P �{  y ormmb ÁÁ ij �� � w shr sesbo
fbcibsiej liksbjgr t rsnrrj shr sne qcetbtioisy likscitvsiejk crkv osijp ucem b mrbkvcrm rjs ej sne ksbsrk nhigh
bcr e bqbcs w ik bs meks e { �hik qcefrk shr gobim { �
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 ��� � � �r ncisr � �@ � O N  � d � �@ � O �@ �� � � � �@ �� O N � � � �N � O N  � � ~ Á�
�hr xcks srcm w ty gobim # {� ik km boorc shbj  � `RM P O `XM P �{ �hr obks srcm ik boke km boorc shbj  � `R M P O `XM P � w
kij gr is ik shr oim is eu liksbjgrk nhigh bcr km boorc shbj shik srcm { �r gobim shbs � `R M P O `X M P � d !
 { �hik
ik scvr kijgr ty gobim # {� nr gbj ncisr `R M P D U `XM P � `I P w nhrcr `I P ik b frgsec eu jecm bs meks !
 bjl U ik
obcprc shbj ! Á O 
 { � `RM P O `XM P � d `Á O U ` � ! 
 d ! 
 { �

�r gbj jen gemtijr gobim # {Á� bjl gobim # {� se xjikh shr qceeu eu shr �hrecrm { |u nr jen qigd 
 D E� ~eGÁE�� w
bjl _ b !� ~�� ~� � � �Ge
 w nr prs shbs
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nhigh ik shr lrkicrl crkvos { �

��\��� |j shr shrecy eu gobkkigbo a bcdef ghbijk w shr liksbjgr trsnrrj shr xcks bjl krgejl riprjfbovrk qobyk
b gcvgibo ceor ij m i}ijp sim r bjboykik { |j shr �vbjsvm gbkr w nr krr shbs shr liksbjgrk t rsnrrj riprjfbovrk qoby
b kim iobcoy imqecsbjs ceor � �enrfrc w vj oidr ij shr gobkkigbo gbkr w kijgr boo riprjfbovrk eu b vjisbcy m bsci} bcr eu
btkeovsr fbovr Áw shrcr ik je kq rgibo riprjfrgsec nhigh qobyk shr ceor eu shr x}rl ksbsr w bjl boo riprjfbovrk qoby
bj r�vbooy imqecsbjs ceor {

� �	� �`�_&Z`\Y
|j gobkkigbo a bcdef ghbijk w busrc bqqcebghijp b grcsbij goekrjrkk se shr oim isijp likscitvsiej w shr liksbjgr se
shr oim isijp likscitvsiej ksbcsk se lceq r}qejrjsibooy{ �hrecrm # { pifrk qeoyjem ibo lrq rjlrjgr ej ÁGe { �hik
m rbjk shbs kimqoy cvjjijp shr nbod uec oejprc sim r w lerk jes bghirfr sh ik r}qejrjsibo imqcefrm rjs { �enrfrc w
ejr gbj bmqoiuy shr goekrjrkk ij b frcy kimqor nby{ �vqqekr shr oim isijp likscitvsiej N ~J`U � I � ik ijlrq rjlrjs
eu shr ij isibo jelr I bjl shr ksbsr U w bjl ik r�vbo se N { ~rgboo shbs ty gobim ! {E N ik vjiuecm {� |j sh ik gbkr w
shr goekrjrkk se N gbj tr bmqoixrl ij b ksbjlbcl nby se prs oepbcishm ig lrqrjlrjgr ej ÁGe { �hik ik lejr ty
cvjjijp shr nbod uec ]^ ksrqk ~i {r { uec b cbjlem sim r trsnrrj � bjl ]^ O Á� bjl shrj m rbkvcijp shr jelr { |u
shr m rbkvcrl jelr ik I w nr shrj ijisiboi�r shr ksbsr se t r `U � I P nish b cbjlem bv}ioibcy ksbsr U w bjl ksbcs shr
nbod bpbij uec ejr mecr ksbpr eu ]^ ksrqk w bjl ke ej uec � sim rk { �r gobim c
��\\� � VW �\� �TR���T�S ��\\� � (  2 � �� � �(� �(A 1 �4� & %� � �A+ 42, C��2% '��+ 'f ��C� 4�'�2 � ] ^ �2A �'��+ 'f ��'(4�' 2 � !2'��2)(�2% 1� 2C� 2' e� C4%'� �% �� � 42A 2�2 � !2'��2)(�2% 	

 ��� � � � rxjr @C BA se tr shr qcetbtioisy se m rbkvcr shr jelr H ksbcsijp ucem b cbjlem ijisibo tbkik
ksbsr `U � I P w ij ejr bmqoixgbsiej ksrq w nhrcr U ik cbjlem oy ghekrj ucem boo tbkik ksbsrk eu shr bv}ioibcy kqbgr {
�hr m bsci} @ lrxjrl ty shrkr scbjkisiej qcetbtiois irk ik b kseghbksig m bsci} { �r gobim shbs bqqoyijp ejr
bmqoixgbsiej ksrq ksbcsijp ucem shr vjiuecm likscitvsiej N ejr prsk shr likscitvsiej N bpbij { �hr crbkej ik shbs
b vjiuecm oy cbjlem ksbsr `U � I P ~nhigh ijlvgrk b vjiuecm likscitvsiej efrc shr jelrk I � ik b gemqorsr m i}svcr eu
shr � iot rcs kqbgr ij nhigh shr nbod rfeofrk { �hr vjisbcy scbjkuecm bsiej bkke gibsrl n ish shr nbod ik b mbq ucem
shik kqbgr se iskrou w shrcruecr w ksbcsijp ucem b gemqorsr m i}svcr eu sh ik kqbgr w shr ksbsr eu shr kyksrm crm bijk b
gemqorsr m i}svcr w i {r { N ik qcrkrcfrl {

�r jen gobim shbs shr � E jecm eu bjy frgsec ecshepejbo se N ik khcvjd ty b ubgsec eu e ty shr m bsci} @ { �e
qcefr shbs �� @ � d e �� � uec � � N w etkrcfr shbs ty lrxjisiej eu ]^ w uec bjy likscitvsiej � D N � � w ��@ ON � d e {
�hik m rbjk shbs uec bjy frgsec � uec nhigh shr kvm eu rorm rjsk ik �rce w bjl rbgh geeclijbsr ik bs orbks O ÁG� w
nr hbfr �� @ � d e { �r gbj lrxjr b tbkik uec shr kvtkqbgr ecshepejbo se N w nhigh ik gemqekrl eu kvgh frgseck c
�hrkr n ioo t r shr frgseck I � w nhrcr I � hbk ~� O Á�G� ej isk �L	 geeclijbsr bjl shr crks bcr boo r�vbo se O ÁG� { �jy� � N gbj tr ncissrj bk b kvm eu I � bjl N c � D �� �� ~I � � N � D �� ��I � { �� @ � d �� `�� `�I �@ � d �� `�� `e D �� �e {

�r gbj jen qcefr shr gobim ty ijlvgsiej { �sbcsijp ucem b likscitvsiej � nhigh ik n ishij 
 sesbo fbcibsiej
liksbjgr ucem N w nr gbj ncisr � D N � � nhrcr � � N w bjl �� � d 
 { �hrj w ��@ O N � D �N@ � � @ O N � D�� @ � d �� �e d 
 e � �

�ec shr gbkrk ij nhigh shr oim isijp likscitvsiej ik ijlrq rjlrjs eu shr ijisibo ksbsr w nr gbj jen prjrcboi�r evc
m rbkvcrk eu gejfrcprjgr se booen shr qekkit ioisy eu bmqoix gbsiej { �hik m rbjk shbs ij boo lrxjisiejk nr booen b
nbcm ksbcs w i {r { nr xcks bmqoiuy uec krfrcbo bmqoixgbsiej ksrqk w nhigh boo seprshrc obks _� sim r ksrqk w se prs bj
ijisibo �nbcm � jelr ~shr r}bgs sim rk bs nhigh ejr m rbkvcrk bcr ghekrj ke shbs _� ik m ijim i�rl w bjl shr sim rk
bs nhigh shr jelr ik m rbkvcrl lvcijp _� bcr crurccrl se bk shr �bmqoixgbsiej kghrm r� � { �hrj nr bqqoy shr
fbcievk lrxjisiejk eu m i}ijp sim rk n ish shr �nbcm ksbcs� jelr bk shr ij isibo jelr { �enrfrc w se bggevjs uec shr
ijisibo bmqoixgbsiej ksbpr w nr bll _� se shr m i} ijp sim rk { �r lrjesr shekr bmqoixrl frckiejk eu gejfrcprjgr
n ish qcim rk { ] &̂ w � &̂ w bjl ke ej { �r hbfr c
[�����\ � VU � &̂ �  &̂ d � &̂ d �
� �E= ��� �� �C ������ �E=^� ]^
 ��� � � �r xcks qcefr shr ciphs ijr�vboisy{ zoekrjrkk se n ish ij e qeijs n ikr n ioo t r pvbcbjsrrl iu shr se�
sbo fbcibsiej liksbjgr ik bs meks e m ijC �N ~I �� { �ec shbs w ty shr bmqoixgbsiej ormmb w is kv� grk se bqqoy

ÁÁ



oep ~ÁG mij N ~I ��G�%� ~ÁGe� bmqoixgbsiej ksrqk w rbgh eu orjpsh ]^ { �hr qceeu eu shr orus ijr�vboisy ik bk ueooen k {�rs � &̂ tr bgh irfrl n ish b grcsbij bmqoixgbsiej kghrm r { �r shrj vkr shr kbm r bmqoixgbsiej kghrm r uec shr
likqrckiej sim r bjl shr x ooijp sim r w ke shbs nr ksbcs n ish shr kbm r likscitvsiej efrc ijisibo jelrk { �en w shr
crm bijijp eu shr qceeu ik r}bgsoy bk shr qceeu eu shrecrm ! {ÁÁw crurccijp ejoy se shr sim r ijsrcfbo ksbcsijp bs shr
rjl eu shr bmqoixgbsiej ksbpr { �
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���� � � �hr vqqrc tevjl ej � &̂ � � &̂ bjl  &̂ ue ooen k ucem shrecrm k P { bjl # { w bjl shr etkrcfbsiej shbs
m ij �N ~I �� D ÁG� { �

� �^&YZ^	 �& �'� \Y ��Y�[& � � [&��
�r jen qcefr b prjrcbo vqqrc tevjl ej ] ^ uec bjy �vbjsvm nbod { �hik n ioo imqoy vqqrc tevjlk ej shr eshrc
m i}ijp sim rk ty shrecrm P { {�rs `� � P tr shr riprjfrgseck eu [ nish riprjfbovrk �� { �hr vqqrc tevjl n ioo tr pifrj ij srcm k eu � w nhigh
ik lrxjrl se t r shr m ijim bo kqbgijp trsnrrj shr riprjfbovrk {
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 ��� � � �hr qceeu ue ooen k bqqce} im bsroy shr kbm r oijrk bk shr qceeu uec shr vqqrc tevjl uec shr gygor w r}grqs
shbs shr gemqoigbsiejk lvr se shcen ijp bnby qbcs eu shr kyksrm likbqqrbc { aecr qcrgikroyw shr qceeu perk boejp
shr oijrk eu shr qceeu eu gobim # {� { �hr m bij li�rcrjgr ik shbs nr le jes hbfr b qbcsisiej eu shr riprjfbovrk ijse
sne crpim rk { �ec shik crbkej w ij shr gevjsrcqbcs eu gobim # {E w nr gbj hbfr `I� O I	 ` Q �� � N � ~ijksrbl eu �� � N G�� {
�hrj w `�� O �	 `G� � B	 ik m ijim i�rl ty `I� O I	 ` D N ~ijksrbl eu N G� bjl nr prs `�� O �	 ` b �� `� O � `� { � oke w shr
gevjsrcqbcs eu r�vbsiej � hbk Wvks ejr kvmmbsiej ~efrc boo riprjfbovrk� ij ksrbl eu sne ~efrc riprjfbovrk ij shr
kbm r crpim r bjl riprjfbovrk ij li�rcrjs crpimrk� { �usrc shbs w nr Wvks jesigr shbs ij shr prjrcbo gbkr shrcr bcr
�J riprjfbovrk w nhigh imqoirk shbs � D `� O � ` cvjk vq se �JG � � {

�vks oidr nr lil ij shr gygor gbkr w ejr gbj krqbcbsr shr riprjfrgseck se �peel� bjl �tbl� frgseck w nhrcr shr
qceqecsiej eu shr �tbl� frgseck ik 
 w se prs b t rssrc rksim bsiej eu shr m i} ijp sim r {
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�rcr nr bcr peijp se qcefr b oenrc tevjl ej shr fbcievk m i}ijp m rbkvcrk eu b prjrcbo �vbjsvm cbjlem nbod {
|j bjboepy se shr gobkkigbo gbkr shik tevjl n ioo tr ksbsrl ij srcm k eu shr C% !(C�� C� � eu shr vjlrcoyijp pcbqh
= ~gu { zhbqsrc � {
�r n ioo lrxjr b koiphsoy li�rcrjs �vbjsisy � & xcks c �rs ~� � �� � t r b gvs ij shr pcbqh = ~i {r {w b qbcsisiej eu
frcsigrk ijse sne krsk� { � rxjr �� w shr tevjlbcy eu � w bk shr krs eu frcsigrk ij �� shbs hbfr bj rlpr peijp se
� { �rs � & D m ij �� �< 	 �� � ��9 �

�� � {
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 ��� � � �rs ~� � �� � t r shr gvs shbs bghirfrk shr m ijimvm ~ `�� `G `� `� { �e kimqoiuy shr jesbsiej w ors � D �� {�rs O� tr shr �iotrcs kqbgr kvqqecsrl ty jelrk ij � w i {r { shr kvtkqbgr kqbjjrl ty � `U � I P� uec boo I Q � bjl
boo tbkik ksbsrk U eu shr bv} ioibcy kqbgr { �rs O 
� bjl O � tr � iot rcs kqbgrk kvqqecsrl ty jelrk ij �� bjl �
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~lrxjrl kim iobcoy � { �r khen b oenrc tevjl ej xooijp bjl likq rckiej sim rk ty sbdijp b cbjlem ksbsr `RP eu uecm
`U � I P w I Q �� bjl khen ijp shbs shr qceW rgsiej eu [ L `RP ejse O� ik km boo uec boo � d � ~ÁG� &� {
�ec bjy ksbsr `�P w ors @� `� P bjl @� `� P tr shr qceW rgsiejk eu `� P ejse O� bjl O � w crkqrgsifroy{�rs `RP tr b vjiuecm oy cbjlem tbkik ksbsr `U � I P w I Q �� { �r tevjl shr r}qrgsrl qceW rgsiej eu `RP ejse shr
tevjlbcy O � bjl shrj vkr shbs se tevjl shr r}qrgsrl qceW rgsiej eu [ L `RP ejse O� { ~�hik necdk t rgbvkr shr
ejoy nby se pe ucem �� se � ik shcevph shr tevjlbcy � {�
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 ��� � � `RP ik b vjiuecm oy cbjlem ksbsr ij ` �� `J lim rjkiejk { � ijgr [ ik vjisbcyw [ L `RP ik b vjiuecm oy cbjlem
ksbsr ij kem r ` �� `J�lim rjkiejbo kvtkqbgr eu O { �hr qceW rgsiej eu sh ik ksbsr se shr `� `J�lim rjkiejbo kvtkqbgr
O � ik bs m eks �� �F� 
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 ��� � � �rs `R & P D [ ��E `RP { �hrj w nr jrrl se qcefr
�@� [ `R &P �� d �@� `R & P �� � �@� `R & P �� ��rs `R & P D `R &E P � `R &� P w n ish `R &E P trijp b kvqrcqekisiej efrc frcsigrk ij � ( � bjl `R &� P trijp b kvqrcqekisiej

efrc �� O � {
�hrj w @� [ `R &� P D � trgbvkr `U � I P gemqejrjsk eu `R &� P prs m bqqrl se gemqejrjsk geccrkqejlijp se jriphteck
eu I bjl je frcsr} ij �� O � ik gejjrgsrl ty bj rlpr se b frcsr} ij � { �hrcruecr w @� [ `R & P D @� [ `R &E P { � ijgr@� ik b qce W rgsiej ~bjl gbj ejoy lrgcrbkr jecm � bjl [ ik vjisbcyw �@� [ `R &E P �� d �[ `R &EP �� D �R &E �� { � ijgr`R &E P ik b kvqrcqekisiej efrc frcsigrk ij � ( � w �R &E �� D �@� `R &E P �� � �@� `R &E P �� { �

�qqoyijp zobim � {! krfrcbo sim rk w nr prs
�@� [ � `RP �� d �@� [ ��E `RP�� � �@� [ ��� `RP �� � � � � � �@� [ `RP �� � �@� `RP �� �

 y gobim � { w shr r}qrgsrl fbovr eu rbgh srcm ej shr ciphs�hbjl kilr ~uec b cbjlem `RP D `U � I P w I Q �� � ik bs
meks `� `G ` �� `{ �hrcruecr w shr r}qrgsrl fbovr eu shr kvm ej shr ciphs hbjl kilr ik bs meks � ~ `� `G ` �� `� { �ec kem r
`RP D `U � I P w shr kvm � ��E��M �@� [ � `RP �� ik bs m eks isk r}q rgsbsiej { �ec shik `RP w nr hbfr

�@� [ 	 `RP�� d
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��E-�� M �@� [ � `RP�� d � `� `` �� `

uec boo � � � { �ec � se t r shr x ooijp sim r w ejr eu �@� [ 	 `RP�� khevol t r bs orbks ~ÁOe� �� �
�� � { �hrj w � �� �
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�� � � D F ~ÁG� & � { � kim iobc bcpvm rjs bqqoirk se
likqrckiej sim r bjl kbmqoijp sim r { �hr tevjl ej m i}ijp sim r ik imqoirl ty shrecrm ! {ÁÁ �

�hr �vbjsisy � & ~nhigh nr gboo )%( !��3� ik kim iobc tvs jes ilrjsigbo se shr gejlvgsbjgr {
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 ��� � � �ec b kimqor cbjlem nbod ej = w shr oim isijp likscitvsiej ik NC D JC G � C JC D JC G `? `{ � i} b gvs
� � �� w bjl lrjesr shr gejlvgsbjgr eu shik gvs ty �� { �hr gbqbgisy eu � ik �� D � ��9 F�� �� � d F �� �� �� � { �rs
? ~� c �� � t r shr krs eu rlprk peijp trsnrrj �� bjl � { �hr �en $� kbsikxrk $� D �� �� � 
� � �� �� � b ��9 �� �� � { �hrcruecr w
�� D �9;9 b � ��9 ��� ��F �� ��� � b ��9 �

F �� � D � �9F { �hik ik scvr uec bjy gvs � w nhigh imqoirk shr ormmb { �
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�hrcruecr w F ~ E
� � � D F ~ EF� � bjl shrecrm � {Á imqoirk bj F ~ EF� � oenrc tevjl ej �ec gejksbjs lrpcrr J pcbqhk w

shik oenrc tevjl ik F ~ E
�
� w shr kbmr bk shr gobkkigbo oenrc tevjl ej xooijp w likq rckiej bjl kbmqoijp sim rk { � ijgr

b gobkkigbo cbjlem nbod gejfrcprk ij 
 ~ E
�  � ksrqk w shik m rbjk shbs b �vbjsvm nbod gbj tr bs meks �vblcbsigbooy

ubksrc {
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�ec vjtevjlrl J w shr ubgsec�J pbq trsnrrj shr sne oenrc tevjlk ~�vbjsvm bjl gobkkigbo� ik imqecsbjs {
�hik pbq gbj tr �visr obcpr c nr lil jes cv or evs shr gbkr ij nhigh shr �vbjsvm xooijp sim r ik 
 ~oep � � � tvs
J ik � ~� � { �r kvkq rgs shbs shr tevjl gbj tr imqcefrl bjl ejr gbj khen shbs �vbjsvm nbodk bcr bs meks
�vblcbsigbooy ubksrc ej bjy pcbqh { �r gbj qcefr shbs uec shr kqrgibo gbkr eu geijrl �vbjsvm nbodk {
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 ��� � � �e kimqoiuy shr qceeu w nr bkkvm r shbs shr vjisbcy scbjkuecm bsiej [ ik eu uecm � � � w jes � � � ~i {r { nr
xcks le shr khius � bjl shrj shr geij � iq � � { �hik bkkvmqsiej gbj tr crmefrl ty crqobgijp shr ksbcsijp ksbsr
`RP ty � �E `RP bjl bllijp bj r}scb � bs shr rjl {
�hr qceeu ik kim iobc se �hrecrm � {Á{ �r sbdr shr krs � nhigh bghirfrk shr gejlvgsbjgr w � D �9;9 { �rs O� bjlO 
� tr kim iobc se shr qceeu eu �hrecrm � {Á bjl O; tr shr �iot rcs kqbgr kqbjjrl ty �!� �' ij shr gvs ~i {r {w shr
kqbgr kqbjjrl ty `� � I P w I Q �� w � � I Q � � { �rs @� bjl @; tr shr qce W rgsiejk ejse O� bjl O; w crkqrgsifroy{
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 ��� � � `RP ik b vjiuecm oy cbjlem ksbsr ij ` �� `J lim rjkiejk { � ijgr [ ik vjisbcyw [ L `RP ik b vjiuecm oy cbjlem
ksbsr ij kemr ` �� `J�lim rjkiejbo kvtkqbgr eu O { �hr qceW rgsiej eu shik ksbsr se shr `? ~� c �� � `�lim rjkiejbo
kvtkqbgr O; ik bs m eks �� �� � 
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 ��� � � � rxjr `R & P D [ ��E `RP { �rs `R & P D `R &E P � `R &� P w n ish `R &E P trijp b kvqrcqekisiej efrc `� � I P nish I Q � ec� � I Q � bjl `R &� P trijp b kvqrcqekisiej efrc boo eshrc `� � I P {�hrj w � `R &� P Q O 
� trgbvkr � � I GQ � uec boo `� � I P shbs bqqrbc ij `R &� P { � ijgr shr geij � iq � lerk jes ghbjpr I w
sh ik boke m rbjk shbs [ `R &� P D � J � `R &� P Q O 
� { �hrcruecr w @� [ `R & P D @� [ `R &E P {� im iobcoy se shr qceeu eu gobim � {! w

�@� [ `R &E P �� d � `R &E P �� D �@� `R &E P �� � �@; `R &E P �� D �@� `R &P �� � �@; `R & P �� �
�hik gemqorsrk shr qceeu { �

�hr crks eu qceeu ik ilrjsigbo se �hrecrm � {Á{ �

� �\Y_ �^�`\Y� &Y] �� �Y �^��Z`\Y�
|j shik qbqrc nr hbfr krs vq shr tbkig lrxjisiejk uec �vbjsvm nbodk ej pcbqhk { �enrfrc w shr uevjlbsiejk eu
shr shrecy eu �vbjsvm nbodk ej pcbqhk ksioo bnbis likgefrcy{ �r oiks hrcr b urn krorgsrl eqrj qcetorm k {

�hr xcks eq rj �vrksiej ik uec nhigh pcbqhk ik �vbjsvm kqrrl vq bgh irfbtor { aecr prjrcbooyw gbj shr ÁG�
oenrc tevjl bonbyk t r bgh irfrl �vbjsvm oy� |j ��� is nbk khenj shbs uec bjy abcdef ghbij w shrcr r} iksk b oiusrl
frckiej eu is nhigh bghirfrk shik tevjl w tvs je oius ijp gbj pifr t rssrc shbj ÁG� gejfrcprjgr { �e bghirfr shr
oenrc tevjl eu ÁG� ty oius ijp w ejr hbk se t r btor se keofr shr mvosi�gemmelisy �en ej shr pcbqh w b sbkd nhigh ik
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ij prjrcbo r}scrmroy hbcl { �hrcruecr shr oiusijp kqrrl�vq ik bj r} iksrjgr qceeu w cbshrc shbj bj bopecishm ig ejr {
|s nevol shrcruecr tr frcy ijsrcrksijp se djen nhrshrc gejfrcprjgr ij sim r ÁG� gbj tr bghirfrl ty �vbjsvm
nbodk uec pcbqhk eshrc shbj shr gygor ij bj r� girjsoy gejkscvgsitor nby{

�j eqrj �vrksiej ik se m bdr evc sne tevjlk siphs { �r hbfr khenj hen se imqcefr shr ubgsec eu ÁGJ ij shr
oenrc tevjl uec geijrl �vbjsvm nbodk w bjl shik jrrlk se tr prjrcboi�rl se prjrcbo �vbjsvm nbodk w ec rokr xjl b
gevjsrc r}bmqor { �jr qekkitor gbjlilbsr ik shr pcbqh gejkiksijp eu sne gemqorsr pcbqhk gejjrgsrl ty ejr rlpr {
|s ik jes gorbc shbs �vbjsvm oy ejr gbjjes bghirfr gejfrcprjgr ij sim r 
 ~� � nhigh m bsghrk shr ÁGJ� D ÁG��
oenrc tevjl {

�hr ghbcbgsrci�bsiej eu shr oim isijp likscitvsiej uec prjrcbo �vbjsvm nbodk ksioo jrrlk se t r vjlrckseel { �ec
�troibj pcevqk w nr hbfr khenj shbs geijrl �vbjsvm nbodk gejfrcpr se shr vjiuecm likscitvsiej { �j shr eshrc
hbjl w nr djen ejr r}bmqor ij nhigh b �vbjsvm nbod lerk jes gejfrcpr se shr kbmr oim isijp likscitvsiej bk
shr gobkkigbo kimqor cbjlem nbod { �hik ik b �vbjsvm nbod ej shr zbyory pcbqh eu shr kymmrscig pcevq �� { |kshrcr b kimqor lrkgciqsiej w q rchbqk fib crqcrkrjsbsiej shrecyw eu shr oim isijp likscitvsiej ij shr gbkr eu �vbjsvm
nbodk ej zbyory pcbqhk eu jej��troibj pcevqk�

� frcy ijsrcrksijp �vrksiej ik hen se vkr �vbjsvm nbodk ij eclrc se kq rrl vq bopecishm k { �jr nby se le
shbs ik fib kq rrlijp vq shr gejfrcprjgr sim r w henrfrc is ik ksioo bj eqrj �vrksiej se pifr bj r}bmqor ij nhigh
ubks kbmqoijp gbjjes tr lejr ij bj rbky nby gobkkigbooy{ �jeshrc licrgsiej se qvckvr ik se xjl eshrc nbyk
eu vkijp shr fbcievk gvcievk urbsvcrk eu �vbjsvm nbodk w cbshrc shbj kqrrlijp vq shr gejfrcprjgr sim r { �ec
r}bmqor w ejr m iphs scy se vkr �vbjsvm nbodk nhigh gejfrcpr se oim isijp likscitvsiejk nhigh bcr li�rcrjs shbj
shekr eu shr geccrkqejlijp gobkkigbo nbodk { �jeshrc nby m iphs t r se ijfrksipbsr nhigh �vbjsvm ksbsrk gbj tr
prjrcbsrl vkijp �vbjsvm nbodk { 	rjrcbsijp ijsrcrksijp �vbjsvm ksbsrk ik bj imqecsbjs qcim isifr uec �vbjsvm
bopecishm k { � nroo djenj r}bmqor ik shr pcbqh ikemecqhikm qcetorm nhigh gbj tr crlvgrl se shr qcet orm eu
prjrcbsijp b grcsbij �vbjsvm ksbsr r� girjsoy{
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�r n ikh se shbjd �ehj �bscevk uec ijscelvgijp vk se h ik m elro eu b �vbjsvm nbod ej b oijr { �r bcr pcbsruvo
se  bctbcb �rchbo uec v kruvo likgvkkiejk { �r bcr meks pcbsruvo se � orkhb � isbrf uec qeijsijp evs se vk bj rccec
ij b qcrfievk frckiej eu shik qbqrc {

� ���[�Y_��
�Á� � { �hbcejef w � { � isbrf w bjl � { � ikbj { �vbjsvm gicgvisk n ish m i}rl ksbsrk { |j � �%C��!2 � ' %& �� � ����
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!� w �rn �ecd w a by !
E Á��� {
�za � crkk {

�� � { �mtbijik w � {  bgh bjl � { �bscevk w �vbjsvm bjlem �bodk bjl shr �jboykik eu � ikgcrsr �vbjsvm
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