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µ� ^l j � ` kl oj ` � p̀ kqe_l � _` � ò pml kp[ ] ehe_[ _` � ` � mol ar k_[ � p[ qepa[ nEl � nr ` � [ mò p̀ kql � l � R̀ h[ q¾oel � _` � @qese_[ _` p� ` � Bl kq[ p
ò h[ qesl � [ l � [ kl � _` � � � � � À� Dpq̀ � _l ^r j ` kql � ò ah̀ q̀ � r j � [ kl � _` � [ qese_[ _` � ekq̀ kp[ Ã� j [ ô [ _l � ml o� _` p[ ael p� peckeaê [ qesl p� kl
^l kq̀ uql � ` ^l k¾j ê l Ã� j [ p�q[ j ] uj �ml o�^l knr epq[ p�ej ml oq[ kq̀ p�nr ` � ò al on[ j � [ � ^[ m[ ^e_[ _` �_[ �CDBO�m[ o[ �^r j moeo� [ �pr [
j eppEl Â�ekal oj [ oÃ�` j ml _` o[ o�` �_` à k_` o�ql _l p�l p�^l kpr j e_l ò p�` j �Pl oqr c[ hÀ

O�` u` ô œ̂el �_` �� � � � �_` pq[ ^l r �p̀ �^l j l �r j �j [ ô l �kl �ò al onl �_[ �pr pq̀ kq[ ] ehe_[ _` �aek[ k^` eo[ �_[ �CDBOÀ�@�c` pqEl �^oeq̀ oel p[
ej mh̀ j ` kq[ _[ � m̀ h[ � kl s[ � Ceò nEl � m̀ oj eqer � ^l ooeceo� [ � q̀ k_wk^e[ � k` c[ qes[ � _l p� [ kl p� [ kq̀ oel ò pÃ� ^l j � r j [ � ` u` ^r nEl
l on[ j ` kq[ h� j [ ô [ _[ �m̀ h[ �^l kq̀ knEl �_` �^r pql p�` � l qej ex[ nEl �_` � ò ^r opl pÀ�Fo[ n[ p� [ � ` pq[ �c` pqEl Ã� l � ` u` ô œ̂el � [ mò p̀ kq[ oe[
r j � ò pr hq[ _l � hœnr e_l � ml peqesl � _` � � À � � � Ã� � � ý Ã� _` j l kpqo[ k_l � [ � ` aê <^e[ � _[ p� j ` _e_[ p� [ _l q[ _[ pÀ� Bl kqr _l Ã� al e� k` ^` pp<oel
ò ^l kd` ^` o� r j [ � ej m[ oe_[ _` � kl � s[ hl o�_` � �� �  � � � � ý � ò h[ qes[ � [ � r j [ � _œse_[ �_[ �Dr ol ^l kpr j ` op�@ISAL�nr ` Ã� ` j ] l o[ � _` se_[
_` p_` �� � � � Ã�kEl �al e�m[ c[ Ã�a[ ^ql �nr ` �m̀ k[ hexl r �_` �al oj [ �_eò q[ �` �` uqo[ l o_ek<oe[ �l �ò pr hq[ _l �_l �` u` ô œ̂el À�

@ppej Ã� l � ò pr hq[ _l �hœnr e_l �aek[ h�_` � � � � � �u�_` �ç� �  � � � Ã� � �ý Ã� l �nr [ h�kEl � ò ah̀ q̀ � [ �s` o_[ _` eo[ �m̀ oal oj [ k^` � l m̀ o[ ^el k[ h�_[
CDBOÃ� j [ p� pej � ` pq̀ � ` s` kql � pekcr h[ o� ` � ` uq̀ okl � @� pr [ � [ qese_[ _` � ^l oò kq̀ À� Ij ml oq[ � pr ] hekd[ o� nr ` Ã� kEl � al pp̀ � ` pq[ � m̀ o_[
` uqo[ l o_ek<oe[ Ã�� � � � �` k^` oo[ oe[ �f<�^l j �ò pr hq[ _l �ml peqesl Ã�pek[ h�` se_` kq̀ �_[ �` aê <^e[ �_[ p�j ` _e_[ p�_` �ò ^r m̀ o[ nEl �aek[ k^` eo[
p̀ cr e_[ p�[ l �hl kcl �_l �[ kl À

N[ � s` o_[ _` Ã� [ � c` pqEl � [ _l q[ _[ � ` j � � � � � � m̀ oj eqer � ò _r xeo� _` � al oj [ � ` umò ppes[ � ` � ` pqor qr o[ h� l p� moek^em[ ep� [ cò c[ _l p� _`
_` pm̀ p[ Ã� ^l kqoe] r ek_l � m[ o[ � r j [ � qo[ f̀ q¾oe[ � aek[ k^` eo[ � j [ ep� pr pq̀ kq<s` hÀ� C` pq[ ^[ j � p̀ � ò _r nÇ̀ p� peckeaê [ qes[ p� ` j � or ] oê [ p
^l j l �ò k_[ pÃ�[ hr cr ` ò p�` �^l k_l j œkel pÄ�_` pm̀ p[ p�_` �ò mò p̀ kq[ nEl Ä�hê ` kn[ p�_` �pl aqt [ ò �` �^l j r kê [ nEl �_eceq[ hÄ�` �q[ u[ p�`
ej ml pql pÀ

Dj � ^l kfr kql Ã� ` pq[ p� j ` _e_[ p� m̀ oj eqeo[ j � ò _r xeo� l p� El ok` ^ej ` kql p� ` � S` osenl p� Duq̀ okl p� ò h̀ s[ kq̀ p� _` � � � �  � � � Ã� � � ý � m[ o[
� � � �� � � Ã� � �ý Ã�` se_` k^e[ k_l �[ �ej mh̀ j ` kq[ nEl �_` �r j [ �c` pqEl �^l kpepq̀ kq̀ �_` �^l kqol hl �_` �^r pql pÀ
Dj � m[ o[ h̀ hl Ã� � � � � � al e� q[ j ] uj � r j � [ kl � _` � al oq̀ � [ ml pq[ � k[ � _es` opeaê [ nEl � _[ p� al kq̀ p� _` � aek[ k^e[ j ` kql Ã� ò _r xek_l � [
_` m̀ k_wk^e[ �_[ p�nr l q[ p�_l p� [ ppl ^e[ _l pÃ�nr ` � sl hq[ o[ j � [ � ò cepq[ o�hec` eol � _` ^oup̂ ej l À�Dkqò � l p� [ s[ knl p� j [ ep� ò h̀ s[ kq̀ pÃ
j ` ò ^` j �_` pq[ nr ` Â�l �ò al onl �_l p�mol ql ^l hl p�^l j �B>j [ o[ p�Mr kê em[ epÄ�l �[ r j ` kql �_[ p�ò ^` eq[ p�_` ^l oò kq̀ p�_` �p̀ osenl p�`
[ q̀ k_ej ` kql pÄ�[ �^l kpl he_[ nEl �_` �mol f̀ ql p�` pqor qr o[ kq̀ p�k[ ^el k[ ep�` �` r ol m̀ r pÄ�` Ã�_` �al oj [ �j r eql �` umò ppes[ Ã�[ �^oe[ nEl �_`
r j [ �kl s[ �al kq̀ �_` �ò ^` eq[ �[ qo[ sup�_l �[ oò k_[ j ` kql �m[ ô e[ h�_[ p�ekpq[ h[ nÇ̀ p�_[ �p̀ _` Ã�kl �s[ hl o�_` �� �  � � � �ý À�Fo[ n[ p�[ �` pq̀ p
` pal onl pÃ�[ p� l r qo[ p� ò ^` eq[ p�^ò p̂ ` o[ j �_` � � � � �� � � Ã� ��ý �m[ o[ � � � ��� � � Ã� � �ý Ã�^l kqoe] r ek_l �_` �al oj [ �_` ^epes[ �m[ o[ � j eqec[ o� l
ej m[ ^ql �_[ �nr ` ] o[ �_[ p�nr l q[ p�` �ò al on[ o�[ �ò pehewk^e[ �aek[ k^` eo[ �_[ �CDBOÀ

@m̀ p[ o� _[ � ` uecwk^e[ � aek[ k^` eo[ Ã� [ � @ppl ^e[ nEl � kEl � _ej ekr er � [ � pr [ � ^[ m[ ^e_[ _` � _` � ekq̀ os` knEl Ã� j [ kq̀ k_l � r j [ � [ qese_[ _`
ekq̀ kp[ � ` j � ql _[ p� [ p� aò kq̀ p� _[ � pr [ � j eppEl Â� ekal oj [ nEl Ã� [ ml el � ek_ese_r [ hÃ� mol q̀ nEl � aek[ k^` eo[ Ã� al oj [ nEl Ã� ` _r ^[ nEl Ã
ò mò p̀ kq[ nEl � ekpqeqr ^el k[ hÃ� ` kal ô ` j ` kq� ` � [ nEl � ò cr h[ q¾oe[ À� Op� ek_ê [ _l ò p� [ ĥ [ kn[ _l pÃ� _` p_` � l p� j [ ep� _` � � �� � j eh
^l kq[ ^ql p�_` �[ ml el �[ l �^l kpr j e_l oÃ�@p�ml r m[ kn[ p�l ] qe_[ p�kl p�^l kaheql p�j ` _e[ _l pÃ�[ l �ej m[ ^ql �j ` _e<qê l Ã�@p�ekê e[ qes[ p�_`
al oj [ nEl � ` � heq̀ o[ ^e[ Ã� [ l � qo[ ] [ hdl � ò cr h[ q¾oel � ` � [ l p� ò pr hq[ _l p� _l p� mol f̀ ql p� ` r ol m̀ r pÃ� _` j l kpqo[ j � ] ` j � [ � seq[ he_[ _` � `
ò h̀ s>k^e[ �mé] hê [ �_[ �CDBOÀ

@�` sl hr nEl �aek[ k^` eo[ �_` � � � � � Ã� j ` pj l �^l j � l �ej m[ ^ql �_l � ` s` kql � ` uqo[ l o_ek<oel � [ ^ej [ � ` uml pql Ã�nr ` �m̀ k[ hex[ � [ p�^l kq[ pÃ
^l kaeoj [ �nr ` � [ �CDBO�` pq<�kl �^[ j ekdl �^` oql Â� j [ ep�p¾he_[ Ã� j [ ep�` aê è kq̀ Ã� j [ ep�_es` opeaê [ _[ �k[ p�al kq̀ p�_` � ò ^` eq[ � ` � j [ ep
mò m[ o[ _[ �m[ o[ �` kaò kq[ o�l p�_` p[ ael p�^ò p̂ ` kq̀ p�nr ` �p̀ �^l hl ^[ j �[ l p�^l kpr j e_l ò pÀ

@�` pq[ ] ehe_[ _` �aek[ k^` eo[ �[ cl o[ �[ ĥ [ kn[ _[ �m̀ oj eq̀ çkl p�l hd[ o�m[ o[ �l �ar qr ol �^l j �ò kl s[ _[ �^l kae[ kn[ À�@�CDBO�^l kqekr [ o<�[
qo[ ] [ hd[ o� kl � p̀ kqe_l � _` � _es` opeaê [ o�al kq̀ p�_` � aek[ k^e[ j ` kql Ã� [ mol ar k_[ o�m[ ô ` oe[ p� ` � [ pp̀ cr o[ o�nr ` � m̀ oj [ k` ^` � r j [ � sl x
aeoj ` � ` � ek_` m̀ k_` kq̀ � k[ �_` à p[ �_l p�_eò eql p� ` �ekq̀ ò pp̀ p� h̀ cœqej l p�_l p� ^l kpr j e_l ò pÃ� ` kaò kq[ k_l � l p�_` p[ ael p�_eceq[ epÃ
pl ^e[ epÃ�` ^l k¾j ê l pÃ�[ j ] è kq[ ep�` �] uhê l p�nr ` �j [ ô [ j �[ �[ qr [ he_[ _` À

@�ql _l p� l p� ^l h[ ] l o[ _l ò pÃ�m[ ô ` eol p�ekpqeqr ^el k[ epÃ� ` kqe_[ _` p�mé] hê [ p� ` �moes[ _[ pÃ� j r kê œmel pÃ�aò cr ` pe[ p� ` � l oc[ kex[ nÇ̀ p
nr ` � ^[ j ekd[ j � ^l kkl p̂ l Ã� _` eul � l � j ` r � mol ar k_l � [ co[ _` ^ej ` kql À� M[ pÃ� pl ] ò qr _l Ã� [ co[ _` nl � [ l p� ^l kpr j e_l ò p� nr `
^l kqekr [ j �[ �^l kae[ o�k[ �CDBOÃ�ò al on[ k_l �_e[ oe[ j ` kq̀ �[ �o[ xEl �_` �p̀ o�_[ �kl pp[ �j eppEl À
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Bl kpr j e_l ò pÃ�[ �o[ xEl �_` �p̀ o�_[ �CDBO

@qr [ hj ` kq̀ Ã�[ �@ppl ^e[ nEl �^l kq[ �^l j �� � � �� � � �[ ppl ^e[ _l pÀ

@�CDBO�u�r j [ �[ ppl ^e[ nEl �moes[ _[ �_` �r qehe_[ _` �mé] hê [ �p̀ j �aekp�hr ^o[ qesl p�nr ` �q̀ j �[ �pr [
p̀ _` � ` j � Lep] l [ � ` � ` pq<� ò mò p̀ kq[ _[ � ` j � ql _l � l � q̀ ooeq¾oel � k[ ^el k[ h� ml o� p̀ q̀ � ` pqor qr o[ p
ò cel k[ epÂ�Mekdl Ã�Nl oq̀ Ã�B` kqol Ã�Re] [ q̀ fl �` �O` pq̀ Ã�@h̀ kq̀ fl Ã�@hc[ os` �` �M[ _` eo[ À

@SSOBI@COS

Ik_` m̀ k_wk^e[

O� pr ^` ppl � _[ � CDBO� _` ^l oò � _[ � pr [ � ql q[ h� ek_` m̀ k_wk^e[ � a[ ^` � [ l p� ml _` ò p� ml hœqê l p� `
` ^l k¾j ê l pÀ�P[ o[ � q[ hÃ� [ p� kl pp[ p� [ nÇ̀ p� ` �ml penÇ̀ p�mé] hê [ p� [ pp̀ kq[ j � ekq̀ co[ hj ` kq̀ � ` j
[ k<hep̀ p� ` � ` pqr _l p� oecl ol pl pÃ� ò [ hex[ _l p� ml o� k¾p� l r � ml o� ` kqe_[ _` p� ` uq̀ ok[ p� e_¾k` [ pÀ� @
kœs` h�aek[ k^` eol Ã�[ �ql q[ he_[ _` �_[ p�ò ^` eq[ p�nr ` �l ] q̀ j l p�u�r qehex[ _[ �` j �] ` k` aœ̂el �_` �ql _l p
l p�^l kpr j e_l ò pÃ�[ ppl ^e[ _l p� l r �kEl Ã�` �k[ � [ j mhe[ nEl �_l p�kl ppl p�p̀ osenl p�` �^[ m[ ^e_[ _`
_` �ò pml pq[ À

OS�NOSSOS�V@LORDS

Recl o�̀ �Qr [ he_[ _`

@p�kl pp[ p�[ nÇ̀ p�` �ekq̀ os` knÇ̀ p�^[ o[ ^q̀ oex[ j çp̀ �m̀ hl �j <uej l �oecl o�` �nr [ he_[ _` Ã�c[ o[ kqe[
_[ �^ò _e] ehe_[ _` �_l �kl ppl �qo[ ] [ hdl Ã�j ` ò ^` k_l �[ �^l kae[ kn[ �_l p�m[ ô ` eol p�` �pq[ g` dl h_` op
^l j � nr ` � qo[ ] [ hd[ j l pÀ� P[ o[ � eppl Ã� ^l kq[ j l p� ^l j � r j [ � ] l [ � ^[ m[ ^e_[ _` � _` � c` pqEl � `
mh[ k` [ j ` kql � ` pqo[ qucê l Ã� ^l j � l � mol aeppel k[ hepj l � _[ p� kl pp[ p� ` nr em[ p� ` � ^l j � [ � [ _l nEl
pepq̀ j <qê [ � _` � j uql _l p� ` aê [ x` p� ` � ` aê è kq̀ pÃ� m̀ oj [ k` kq̀ j ` kq̀ � q̀ pq[ _l p� ` � [ s[ he[ _l pÀ
@ppr j ej l p�r j [ �uqê [ �_` �` uecwk^e[ Ã�qo[ kpm[ owk^e[ �` �[ ] ` oqr o[ À

Pol uej e_[ _`

Op�^l kpr j e_l ò p�pEl �[ �kl pp[ �o[ xEl �_` �p̀ oÀ�Tl _[ �[ �ekq̀ os` knEl �_[ �CDBO�u�l oè kq[ _[ �m[ o[
ò pml k_` o�@p�pr [ p�k` ^` ppe_[ _` pÃ�mò l ^r m[ nÇ̀ p�` � ` um̀ ^q[ qes[ pÀ�P[ o[ �hd` p�ml _` oj l p�_[ o
ò pml pq[ p� [ _` nr [ _[ p� ` � ` aê [ x` pÃ� ekq̀ o[ cej l p� ^l j � ql _l p� l p� kl ppl p� ekq̀ ohl ^r ql ò p� _`
al oj [ �_eò q[ Ã�_ek>j ê [ �` �[ pp̀ oqes[ À�µ�[ ppej �^l j �l p�j ` _e[ Ã�^l j �l �ml _` o�ml hœqê l �` �^l j �[ p
l oc[ kex[ nÇ̀ p� mé] hê [ p� ` � moes[ _[ pÃ� ^l j � nr ` j � ^l l m̀ o[ j l p� ` � _e[ hl c[ j l p� _` � al oj [
m̀ oj [ k` kq̀ À� µ� [ ppej � ^l j � l p� ^l kpr j e_l ò pÃ� _` � nr ` j � mol ^r o[ j l p� ` pq[ o� p̀ j mò � m̀ oql Ã
^l j � kl s[ p� _` h̀ c[ nÇ̀ pÃ�kl sl p�mol ql ^l hl p� hl ^[ ep� ` � kl sl p� p̀ osenl pÃ�m[ o[ � r j � [ ml el � ` � r j
[ q̀ k_ej ` kql �m̀ opl k[ hex[ _l pÀ

@p� _` h̀ c[ nÇ̀ p� ` � ` pqor qr o[ p� ò cel k[ ep� [ mol uej [ j � l p� ^l kpr j e_l ò p� ` � l p� p̀ osenl p� _[
CDBOÃ�[ pp̀ cr o[ k_l �[ �ekal oj [ nEl Ã�` _r ^[ nEl Ã�al oj [ nEl �` �ò mò p̀ kq[ nEl �_[ nr ` h̀ p�[ �kœs` h
ò cel k[ hÃ� ` pqej r h[ k_l � [ � j l ] ehex[ nEl � _[ p� ml mr h[ nÇ̀ pÃ� ml q̀ k^e[ k_l � l � _e<hl cl � ` � [
^l h[ ] l o[ nEl �^l j �l p�[ c` kq̀ p�hl ^[ epÀ
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Bl l m̀ o[ nEl

@� [ qr [ nEl � _[ � CDBO� moeseh̀ ce[ � [ � ^l l m̀ o[ nEl � ` � ^l h[ ] l o[ nEl � ^l j � l r qo[ p� ` kqe_[ _` p� _`
k[ qr ò x[ �_es` op[ Ã�_` peck[ _[ j ` kq̀ �^l j � [ �@_j ekepqo[ nEl �Pé] hê [ � ` � l �F l s` okl Ã�Dkqe_[ _` p
R̀ cr h[ _l o[ p�k[ ^el k[ ep�` �` pqo[ kc` eo[ pÃ�] ` j �^l j l �^l j �ekpqeqr enÇ̀ p�ekq̀ ok[ ^el k[ epÀ

Bl kq̀ uql �Ikq̀ ok[ ^el k[ h

Nl � ^l kq̀ uql � ` r ol m̀ r Ã� [ �CDBO�ekq̀ co[ � l �ADUBÃ� l � nr ` � _` j l kpqo[ � l � ò ^l kd` ^ej ` kql � _l
qo[ ] [ hdl �_[ �@ppl ^e[ nEl À

@� CDBO� m[ oqê em[ � q[ j ] uj � ` j � s<oe[ p� ò r keÇ̀ p� _` � m̀ oeql p� ` � _eà ò kq̀ p� a¾or kpÃ� pl ] ò � l p
q̀ j [ p� mò j ` kq̀ p� k[ � ml hœqê [ � ` r ol m̀ e[ � _l p� ^l kpr j e_l ò pÃ� _` peck[ _[ j ` kq̀ � _eò eql p� _l p
^l kpr j e_l ò pÃ� pr pq̀ kq[ ] ehe_[ _` Ã� ` kal ô ` j ` kqÃ� j ` ^[ kepj l p� _` � ò pl hr nEl � [ hq̀ ok[ qes[ � _`
heqœcel pÃ�p̀ osenl p�aek[ k^` eol pÃ�pr pq̀ kq[ ] ehe_[ _` Ã�p̀ cr o[ kn[ �[ hej ` kq[ oÃ�j l ] ehe_[ _` �` �` k` oce[ À
@� CDBO� ekq̀ co[ � q[ j ] uj � [ � BONSUMDRS� INTDRN@TION@LÃ� [ � DUROBONSUMDRS� ` � [
BONSUM@RDÀ
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C` à k_` o� ` � ` j ml _` o[ o� l p� ^l kpr j e_l ò p� k[ � qo[ kpenEl � m[ o[ � r j [ � ` ^l kl j e[ � ^eô r h[ o� `
_eceq[ hÃ�k[ �s[ hl oex[ nEl �_l �[ j ] è kq̀ �` �k[ �mol j l nEl �_` �r j [ �pl ^è _[ _` �j [ ep�fr pq[ Ã�ek^hr pes[
` �pr pq̀ kq<s` hÀ

�

MeppEl

C` à k_` o� l p�_eò eql p� ` � l p� h̀ cœqej l p�ekq̀ ò pp̀ p�_l p�^l kpr j e_l ò pÃ�c[ o[ kqek_l � l � ò pm̀ eql
m̀ hl � ^r j moej ` kql � _l p� j ` pj l p� ` � ^l kqoe] r eo� m[ o[ � [ � ò pl hr nEl � _l p� p̀ r p� mol ] h̀ j [ p
` knr [ kql �^l kpr j e_l ò pÀ�Sl j l p�[ �sl x�_l p�^l kpr j e_l ò pÆ

@� CDBO� qo[ ] [ hd[ � _e[ oe[ j ` kq̀ � m[ o[ � c[ o[ kqeo� nr ` � l p� ^l kpr j e_l ò p� qwj � [ ^` ppl � @
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Bl kqoe] r er � [ ek_[ � m[ o[ � l � pr ^` ppl � j ` _e<qê l Ã� l � ` ksel � _` � q̀ [ p̀ op� [ � j ` el p� ` � fl ok[ hepq[ p
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a[ ^ql �_` �j r eql p�fl ok[ ep�_eceq[ ep�` �peq̀ p�_` �` pq[ nÇ̀ p�o[ _el a¾kê [ p�` �q̀ h̀ sepes[ p
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m[ o[ � p̀ � mò pq[ o� ekal oj [ nEl � o<me_[ Ã� ae_` _eck[ � ` � ^l j m̀ q̀ kq̀ � [ l p
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[ ppr j er �[ p�_` ^h[ o[ nÇ̀ p�_[ �^l j r kê [ nEl À�
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Ij mò kp[ �Ceceq[ h
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O� Lekg` _Ik� _` pq[ ^l r çp̀ � ^l j l � [ � ò _` � pl ^e[ h� ^l j
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^l j l �m̀ ô ` kqr [ hÃ�` se_` k^e[ k_l �r j [ �al oq̀ �[ _` nr [ nEl
_l �^l kq̀ é_l �[ l �mé] hê l �mol aeppel k[ hÀ
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O�CDBOPOC` � ò cò ppl r Ã�` j � [ cl pql �_` � � � � � Ã�^l j � r j [ �ej [ c` j � ò kl s[ _[ Ã�` j �al oj [ ql
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` aê ewk^e[ �` �_[ �pr pq̀ kq[ ] ehe_[ _` �_[ p�pr [ p�d[ ] eq[ nÇ̀ pÀ�
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R̀ [ hex[ o[ j çp̀ Ã� ` j �Pl oqr c[ hÃ� j [ ep�_` � � � � � � � � q̀ pq̀ p� ^l j � l � Leà pqvh̀ T̀ pqÃ� r j [ � à oo[ j ` kq[
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^e_[ _El p�` r ol m̀ r p�` �h[ knl r � l �Leà pqvh̀ C[ q[ Ã�r j [ �_[ p� j [ el ò p� ] [ p̀ p�mé] hê [ p�_` �_[ _l p
pl ] ò �m̀ c[ _[ �_` �^[ o] l kl �` �^l j ml oq[ j ` kql p�pr pq̀ kq<s` epÀ

@�m̀ c[ _[ �_` �^[ o] l kl �_l p�ml oqr cr ` p` p

@�m̀ c[ _[ �j u_e[ �k[ ^el k[ h�ò cepq[ _[ �al e�_` �� � � � �gcBO^̀ �m̀ ppl [ �[ kl Ã�s[ hl o�p̀ j ` hd[ kq̀ �[ l
_l p�ò pq[ kq̀ p�m[ œp̀ p�m[ oqê em[ kq̀ p�kl �mol f̀ ql Ã�j [ p�j r eql �[ ^ej [ �_[ �j ` q[ �^hej <qê [ �_` �� � � �
gcBO^̀ �m̀ ppl [ �[ kl �k` ^` pp<oe[ �m[ o[ �hej eq[ o�l �[ nr ` ^ej ` kql �chl ] [ h�[ ��Ã� FBÀ

Dksl hsej ` kql �` j �^l ç̂ oe[ nEl �` �^l ç_` p` k^l hsej ` kql

Op�L[ ] l o[ q¾oel p�Vesl p� L̄esekc�L[ ] p°�al o[ j � r j �meh[ o�^` kqo[ h�_l �PSLeà pqvh̀ À�Dpq̀ p� ` pm[ nl p
^l h[ ] l o[ qesl p�ò r keo[ j �^e_[ _El p�` j �ql okl �_` �r j [ �j eppEl �^l j r j Â�^l j mò ` k_` oÃ�q̀ pq[ o�`
j ` hdl o[ o� l � Leà pqvh̀ T̀ pqÃ� [ _[ mq[ k_l çl � @p� ò [ he_[ _` p� hl ^[ epÃ� ^l kq[ k_l Ã� m[ o[ � q[ hÃ� ^l j � l
` ksl hsej ` kql �_` �^e_[ _El p�^l j �_eà ò kq̀ p�m̀ oaep�` �` um̀ oewk^e[ p�_` �se_[ À

R̀ [ hex[ o[ j çp̀ �p` ep�h[ ] l o[ q¾oel p�sesl p�` j �^[ _[ �m[ œpÃ�` ksl hs` k_l �j [ ep�_` �j eh�^e_[ _El p�kl
ql q[ h�` �� � � �m[ oqê em[ kq̀ p�` j �Pl oqr c[ hÀ�P[ o[ �[ huj �_` pq̀ pÃ�[ �CDBO�l oc[ kexl r �r j �h[ ] l o[ q¾oel
ekq̀ okl � [ _ê el k[ h� ^l j � l p� p̀ r p� ^l h[ ] l o[ _l ò pÃ�^` kqo[ _l � k[ p� ` pqo[ quce[ p�_` � ^l j r kê [ nEl
j [ ep�` aê [ x` p�m[ o[ �l p�^l kpr j e_l ò pÀ

O�à ` _] [ ^g�ò ^l hde_l �k` pq̀ p�` k^l kqol p�m̀ oj eqer �j ` hdl o[ o�peckeaê [ qes[ j ` kq̀ �[ �à oo[ j ` kq[ Ã
[ fr pq[ k_l �l �ql j �_[ �^l j r kê [ nEl Ã�l �_` peck�sepr [ h�` �[ �^h[ ò x[ �_[ p�m̀ ocr kq[ pÃ�_[ p�l mnÇ̀ p
_` �ò pml pq[ �` �_[ p�[ nÇ̀ p�ò ^l j ` k_[ _[ pÀ
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PROJDTOS
PSLeà pqvh̀

O�nr ` �al e�à eql Â

� � #�t l ogpdl mp�` p̂ l h[ ò p� �̄ � � � �` pqr _[ kq̀ p°
� � �t l ogpdl mp�m[ o[ �[ _r hql p
� � � �mr ] hê [ nÇ̀ p�k[ p�ò _` p�pl ^e[ ep�ç�� � � �� � � �ej mò ppÇ̀ p
Uj �` ç] l l g�^l j �l p�ò pr hq[ _l p�_l �mol f̀ ql
Uj �Rl q̀ eol �m[ o[ �[ �Sr pq̀ kq[ ] ehe_[ _` Ã�kl �nr [ h�[ mò p̀ kql r �l �mol f̀ ql Ã�l p�p̀ r p�moek^em[ ep
ò pr hq[ _l p�` �r j �^l kfr kql �_` �ò esek_ê [ nÇ̀ p�fr kql �_` �_` ^epl ò p�ml hœqê l pÃ�` j �^[ _[ �r j [
_[ p�<ò [ p�mò p̀ kq̀ p�kl �q̀ pq̀ Ã�` h[ ] l o[ _[ p�^l j �] [ p̀ �k[ p�moek^em[ ep�] [ oò eo[ p
e_` kqeaê [ _[ p�m̀ hl p�^e_[ _El p
Cl ep�sœ_` l p�ekal oj [ qesl p�pl ] ò �l �mol f̀ ql �` �[ �à oo[ j ` kq[
@�^l j r kê [ nEl �ekpqeqr ^el k[ h�pl j l r �� � � �m̀ n[ p�j ` _e<qê [ p�
P[ ô ` oe[ p�^l j �� � �` kqe_[ _` pÃ�m̀ oj eqek_l �ò ^l hd` o�_[ _l p�m̀ opl k[ hex[ _l p�_`
^l j r ke_[ _` p�hl ^[ epÃ�j r kê œmel pÃ�` j mò p[ p�` �r kes` ope_[ _` pÀ�
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Suoè �×@�ekpmeo[ o�se_[ p�pr pq̀ kq<s` epØ

@� CDBO� ` h[ ] l ol r � r j [ � puoè � _` � nr [ qol � sœ_` l pÃ� _` kl j ek[ _[ � ×@� Ikpmeo[ o� Ve_[ p
Sr pq̀ kq<s` epØÃ�m[ o[ �_esr hc[ o�depq¾oe[ p�_` �_es` opl p�^e_[ _El p�ml oqr cr ` p̀ p�nr ` �l r p[ o[ j �_[ o
r j �m[ ppl � ` j � aò kq̀ Ã�ql ok[ k_l çp̀ � j [ ep�pr pq̀ kq<s` ep� ` j � _es` op[ p�<ò [ pÃ�mol s[ k_l �nr ` � [
pr pq̀ kq[ ] ehe_[ _` �u� r j � ^l k^` eql � [ ^` ppœs` h� [ � ql _l p� ` �m[ o[ � [ � nr [ h�ql _l p�ml _` j � ^l kqoe] r eo
p̀ j �` pal onl À

@�CDBO�m[ oqê eml r � ` j � � � � ` s` kql p� k[ ^el k[ epÃ�ek^hr ek_l � l � _` pq[ nr ` � k[ �Be_[ _` �_l �Z` ol Ã
l k_` �al o[ j �ò [ hex[ _l p�j [ ep�_` �� � � � �q̀ pq̀ p�kr j �ékê l �aej �_` �p̀ j [ k[ À

@�puoè �^l kql r �^l j �[ �m[ oqê em[ nEl �_` Â

ò�Dr kê ` �M[ e[ Ã�ar k_[ _l o[ �_[ �M[ oe[ �Fo[ k` h
ò�Boepqek[ �V` hl pl Ã�ar k_[ _l o[ �_[ �Cl k[ �@fr _[
ò�Rê [ o_l �Ohes` eo[ Ã�nr ` �_` eul r �_` �ses` o�` j �Lep] l [ �`
p̀ �j r _l r �m[ o[ �l �^[ j ml
ò�Cel cl �To[ ] r hl Ã�nr ` �p̀ �ql okl r �s` c` q[ oe[ kl

@qo[ sup� _` � r j [ � ar k^el k[ he_[ _` � _l � Leà pqvh̀ T̀ pq
nr ` � m̀ oj eq̀ � [ � ^oe[ nEl � _` � hekgp� ` û hr pesl p� m[ o[
^l kd` ^` o� [ � m̀ c[ _[ � _` � ^[ o] l kl � _` � cor ml p
` pm̀ ^œaê l p� ` � ^e_[ _El pÃ� [ � CDBO� ^oel r � m[ ô ` oe[ p
^l j � � � � ` kqe_[ _` pÃ� [ ml e[ k_l ç[ p� k` pq̀ �mol ^` ppl � _`
^l kd` ^` o� [ � m̀ c[ _[ �_` �^[ o] l kl �_l p� p̀ r p�mé] hê l pç
[ hsl � ` � ek^` kqes<çh[ p� [ � ^oe[ o� j ` _e_[ p� nr ` � m̀ oj eq[ j
j ` hdl o[ o�l �_` p̀ j m̀ kdl �[ j ] è kq[ h�_l p�j ` pj l pÀ

B[ _[ � ` kqe_[ _` � ò ^` ] ` r � r j � l r � j [ ep� ò h[ q¾oel p
_̄` m̀ k_` k_l � _l � l ] f̀ qesl � ` � _[ � _r o[ nEl � _[
^[ j m[ kd[ °�^l j �ekal oj [ nÇ̀ p�[ cò c[ _[ p�` �[ k¾kej [ p
pl ] ò � [ � m̀ c[ _[ � _` � ^[ o] l kl � ` � [ p� ` p̂ l hd[ p� _l � p̀ r
mé] hê l ç[ hsl À�
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PSL�kl �j r kê œmel �_` �B[ p^[ ep

@� m[ ô ` oe[ � ^l j � l � Mr kê œmel � _` � B[ p̂ [ ep� [ ĥ [ knl r � ò pr hq[ _l p� j r eql � ekq̀ ò pp[ kq̀ pÀ� @
[ r q[ onr e[ � [ ml pql r � kr j [ � ` pqo[ quce[ � nr ` � ^l j ] ekl r � [ � _esr hc[ nEl � l khek` Ã� [ qo[ sup� _[
mh[ q[ al oj [ � C@T@� B[ p̂ [ epÃ� ^l j � r j [ � ` h̀ s[ _[ � m[ oqê em[ nEl � ` j � ` s` kql pÃ� ^l kp̀ cr ek_l çp̀ Ã
[ ppej Ã� ^[ mq[ o� [ � [ q̀ knEl � _` � r j � mé] hê l � j [ ep� fl s` j � ` � ^l j � ` h̀ s[ _l � ekq̀ ò pp̀ � ` j � q̀ j [ p
ò h[ ^el k[ _l p�^l j �[ �pr pq̀ kq[ ] ehe_[ _` �` �[ �q̀ ^kl hl ce[ À

Ao[ c[ �r hqo[ m[ ppl r �[ �j ` q[ �_l p�� � � � �q̀ pq̀ p�ò [ hex[ _l p

Or qo[ �m[ ô ` oe[ � ò h̀ s[ kq̀ �al e� [ �^l j � l �Mr kê œmel �_` �Ao[ c[ À�Dpq̀ �al e� l �moej ` eol � j r kê œmel � [
l ] q̀ o� r j �URL�m̀ opl k[ hex[ _l �_l �Leà pqvh̀ T̀ pq� ` � r j �_l p� j [ ep� ` j m̀ kd[ _l p� ` j �_esr hc[ o� [
à oo[ j ` kq[ � fr kql � _l p� p̀ r p� ^e_[ _El pÀ� Pol s[ � _eppl � al e� nr ` Ã� ` j � � � � � Ã� l � j r kê œmel
r hqo[ m[ ppl r � [ � ] [ oò eo[ � _l p� � � � � � q̀ pq̀ p� ò [ hex[ _l pÃ� l � nr ` � _` j l kpqo[ � l � p̀ r � ` j m̀ kdl � `
ekq̀ ò pp̀ �k` pq[ �ekê e[ qes[ À

P[ ô ` oe[ �CDBO�` �Ikpqeqr ql �Pl hequ^kê l �_` �S[ kq[ ouj

Dj �� � � � Ã�_` pq[ ^[ çp̀ �[ �m[ ô ` oe[ �` pq[ ] ` h̀ ^e_[ �` kqò �[ �CDBO�Re] [ q̀ fl �` �O` pq̀ Ã�` �l �Ikpqeqr ql
Pl hequ^kê l � _` � S[ kq[ ouj Ã� nr ` � m̀ oj eqer � [ � ej mh̀ j ` kq[ nEl � ` � _ek[ j ex[ nEl � _l � Pol f̀ ql � PSL
^l j � r j � URL� m̀ opl k[ hex[ _l À� Bl j � ` pq[ � m[ ô ` oe[ Ã� ekqol _r xer çp̀ � l � mol f̀ ql � ` j � ^l kq̀ uql
[ ^[ _uj ê l Ã� q̀ k_l � pe_l � ò [ hex[ _[ � r j [ � p̀ ppEl � _` � [ mò p̀ kq[ nEl � ^l j � [ � mò p̀ kn[ � _`
Ceò ql ò p� ` � _l ^` kq̀ p� _` � Dp̂ l h[ p� Sr m̀ oel ò pÃ� l � nr ` � ^l kqoe] r er � m[ o[ � l � [ r j ` kql � _l
ò ^l kd` ^ej ` kql � _l � mol f̀ ql � ` � _l � qo[ ] [ hdl � _` p̀ ksl hse_l � m̀ h[ � CDBO� kl � ^l k^` hdl � _`
S[ kq[ ouj À�Dù ^r q[ o[ j çp̀ �_es` op[ p�[ qese_[ _` p�` ksl hs` k_l �` pqr _[ kq̀ pÃ�_l ^` kq̀ p�` �ò pq[ kq̀
^l j r ke_[ _` � [ ^[ _uj ê [ � k[ p� Dp̂ l h[ p� Sr m̀ oel ò p� _` � D_r ^[ nEl Ã� @co<oe[ Ã� _` � F` pqEl � ` � _`
C` pml oql Ã� ^l j � [ � m[ oqê em[ nEl � [ qes[ � _l p� ò pm̀ qesl p� Ceò ql ò p� ` � _[ � Vê ` çPò pe_` kq̀ � _l
Ikpqeqr ql �Pl hequ^kê l �_` �S[ kq[ ouj À
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DV@�ç�Dk` ocv�Veoqr [ h�@ppepq[ k^`

Dj � � � � � Ã� l �mol f̀ ql �DV@�¯Dk` ocv�Veoqr [ h�@ppepq[ k^` °�^l kpl he_l r çp̀ �^l j l � r j [ � ò à owk^e[
k[ ^el k[ h�k[ �mol j l nEl �_[ �heq̀ o[ ^e[ �` �` aê ewk^e[ �` k` ocuqê [ Ã�^l j ] ek[ k_l �al oj [ nEl Ã�` s` kql p
ekq̀ o[ qesl pÃ� [ nÇ̀ p� ^l j r keq<oe[ p� ` � ` pqo[ quce[ p� _eceq[ epÃ� ^l kqoe] r ek_l � _` � al oj [ � peckeaê [ qes[
m[ o[ �r j [ �qo[ kpenEl �` k` ocuqê [ �ek^hr pes[ �` �fr pq[ À

P[ o[ � ^l kpl he_[ o� l p� ò pr hq[ _l pÃ� al e� ` h[ ] l o[ _l � l � Dç] l l g� DV@� � � � � � _epqoe] r œ_l � [ � � � �
m[ ô ` eol pÃ�� À� � � �j ` j ] ol p�_[ �@̂ [ _` j e[ �DV@Ã�� � � �pr ] p^oeql ò p�_[ �k` t ph̀ qq̀ o�` �j [ ep�_`
� � � �m[ oqê em[ kq̀ p�_` �al oj [ nÇ̀ p�` �t ` ] ek[ ò pÀ�

@�Ph[ q[ al oj [ �DV@�^l kql r �^l j �� � �� � � �sepeq[ kq̀ p�` �� �� � � �ò cepql p�k[ �^l j r ke_[ _` À�
@� @̂ [ _` j e[ � DV@� l à ò ^` r � nr [ qol � ^r opl p� ê� Dk` oce[ � Sr pq̀ kq<s` hÃ� B[ p[ p� Bl kal oq<s` epÃ
F` pqEl �_` �Bl kpr j l p�` �@r ql ^l kpr j l �Ik_ese_r [ hÃ�^l j �r j �ql q[ h�_` �� �� � � �m[ oqê em[ kq̀ pÀ�

R̀ [ hex[ o[ j çp̀ � � � � hesekc� h[ ] p� ` � [ nÇ̀ p� _` � p̀ kpe] ehex[ nEl � ` j � � � � j r kê œmel p� ` � _es` op[ p
[ ppl ^e[ nÇ̀ pÃ�_` pq[ ^[ k_l �[ qese_[ _` p�^l j l �Al [ �Dk` oce[ �` j �B[ p[ Ã�Mwp�_[ �Dk` oce[ �` �B[ p[ p
^l j � Al [ � Dk` oce[ Ã� ` ksl hs` k_l � ` p̂ l h[ pÃ� fr kq[ p� _` � aò cr ` pe[ Ã� ] e] hel q̀ ^[ p� ` � [ ppl ^e[ nÇ̀ pÀ
P[ oqê em[ o[ j � r j � ql q[ h� _` � � � � � m[ oqê em[ kq̀ pÃ� k[ � pr [ � h[ oc[ � j [ el oe[ Ã� ^l kpr j e_l ò p
sr hk` o<s` epÀ

O� W` ] ek[ o� Eek[ h� DV@Ã� ò [ hex[ _l � [ � � � � _` � fr hdl � _` � � � � � Ã� ò r ker � � � � m[ oqê em[ kq̀ p� ` � �
l o[ _l ò pÃ� m̀ oj eqek_l � [ � m[ oqehd[ � _` � ò pr hq[ _l p� ` � ò ah̀ uEl � pl ] ò � l p� _` p[ ael p� _[ � qo[ kpenEl
` k` ocuqê [ � fr pq[ À�O�^ê hl �_` � t ` ] ek[ ò p�×Bl ks` op[ p�^l j �Al [ �Dk` oce[ Ø�ò [ hexl r � � �p` ppÇ̀ p
^l j �� � � �ekp^oeql pÃ�[ ] l o_[ k_l �q̀ j [ p�^l j l �^l j r ke_[ _` p�_` �` k` oce[ Ã�^l kal oql Ã�] ` j ç̀ pq[ o
` �` p̂ l hd[ p�` k` ocuqê [ p�_l �_e[ �[ �_e[ À

Bl j r kê [ nEl �` �_epp` j ek[ nEl

El o[ j �_esr hc[ _[ p�^l j �� � �k` t ph̀ qq̀ opÃ�^l kq[ ] ehex[ o[ j çp̀ �� � � �ò ^l oq̀ pÃ�[ ĥ [ kn[ k_l �j [ ep
_` � � � � j ehdÇ̀ p� _` � m̀ ppl [ p� ` j � ej mò kp[ � _eceq[ hÃ� o<_el Ã� q̀ h̀ sepEl � ` � ej mò kp[ � ` p̂ oeq[ Ã
ò cepq[ o[ j çp̀ � � � � �mr ] hê [ nÇ̀ p� k[ p� ò _` p�pl ^e[ ep�_[ �CDBOÃ�^l j � r j � [ ĥ [ k^` � ql q[ h�_` � �
� � � �� � � �r qehex[ _l ò p�` �_` �� � � �� � � �ej mò ppÇ̀ pÀ
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O� mol f̀ ql � R@ISDçPTÃ� ekê e[ qes[ � ^l aek[ k^e[ _[ � m̀ h[ � UkeEl � Dr ol m̀ e[ Ã� q̀ j � ^l j l � l ] f̀ qesl
mol j l s` o� l �eks` pqej ` kql �k[ �qo[ kpenEl �` k` ocuqê [ � ` j �Pl oqr c[ hÃ�[ qo[ sup�_[ �^oe[ nEl �_` �r j
` pm[ nl � m̀ oj [ k` kq̀ � _` � _e<hl cl � ` � ^l l m̀ o[ nEl � ` kqò � ` kqe_[ _` p� mé] hê [ p� ` � moes[ _[ pÃ
` j mò p[ pÃ�j r kê œmel pÃ�[ ^[ _` j e[ Ã�ekpqeqr enÇ̀ p�aek[ k^` eo[ pÃ�l oc[ kex[ nÇ̀ p�_[ �pl ^è _[ _` �^eseh
` �^e_[ _El pÀ�P[ o[ �q[ hÃ�_ek[ j ex[ �r j [ �Bl j r ke_[ _` �Bl h[ ] l o[ qes[ � j r hqê [ k[ hÃ�l oc[ kex[ �M` p[ p
R̀ _l k_[ p� k[ ^el k[ ep� ` � ò cel k[ epÃ� _` p̀ ksl hs` � For ml p� _` � To[ ] [ hdl � p̀ ql oe[ ep� _̄` _ê [ _l p
^l k^ò q[ j ` kq̀ � @� qo[ kpenEl � ` k` ocuqê [ � k[ � Ik_épqoe[ Ã� kl � S` ql o� Pé] hê l Ã� kl � Tr oepj l Ã� k[
H[ ] eq[ nEl Ã� kl � M` ô [ _l � _[ p� R̀ kl s<s` ep� ` � kl � T̀ ô ` eol � S` ql o°À� Dpq̀ p� For ml p� mol _r x` j
_l ^r j ` kql p� _` � ò à owk^e[ � ¯̂ l j l � ml hê v� ] oè ap� ` � ml hê v� kl q̀ p°� m[ o[ � ek^` kqes[ o� _` ^epl ò p
ml hœqê l p� ` � l r qo[ p� ` kqe_[ _` p� [ � ^oe[ o� ` pqo[ quce[ p� nr ` � ` hej ek` j � ] [ oò eo[ p� ` � mol j l s[ j � l
eks` pqej ` kql �k[ �qo[ kpenEl �` k` ocuqê [ À�

O� ` s` kql � [ kr [ h� _` � � � � � Ã� _` kl j ek[ _l � R@ISD� T@LKSÂ� B[ j ekdl p� m[ o[ � [ � To[ kpenEl
Dk` ocuqê [ Ã�al e� l oc[ kex[ _l �m̀ h[ �CDBO�` �_` ^l oò r Ã�kl �_e[ � � � �_` � f[ k` eol Ã�kl � ISDF�Lep] l [ Ã
q̀ k_l � pe_l � r j � ` pm[ nl � _` � _` ] [ q̀ � ^l j � [ � ^l j r ke_[ _` � ^l h[ ] l o[ qes[ � R@ISDçPT� ` � r j
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Pol j l nEl �` �^l j r kê [ nEl �_l p�` s` kql p�_l �mol f̀ ql Ã�nr ` �j l ] ehex[ o[ j �^` kq̀ k[ p�_`
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�� �_` �l r qr ] ol �_` �� � � � Ã�k[ �Ik^r ] [ _l o[ �_` �Dj mò p[ p�F[ seEl Ã�^l j �� � �m[ oqê em[ kq̀ p
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¯̂ l kq[ ^ql p°� ` � ekq̀ os` knÇ̀ p�_` � [ ^l kp̀ hd[ j ` kql � aek[ k^` eol À�@�m[ oqeo�_` pq̀ � [ kl Ã� [ _l mqr çp̀
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Leq̀ o[ ^e[ �Eek[ k^` eo[ ���� �������� ������

Sr pq̀ kq[ ] ehe_[ _` ���� �������� ����
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p̀ cr o[ kn[ �l khek` �` �l �j [ og` qekc�_` �ekahr wk^e[ À�Dpq̀ p�t l ogpdl mp�^[ o[ ^q̀ oex[ o[ j çp̀ �ml o�r j [
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m[ œpÀ

S̀ j [ k[ �Mr k_e[ h�_l �Iks` pqe_l o�̈ SMI� � � �

Pl r m[ o� dl f` Ã� ^l knr epq[ o� l � [ j [ kdE� al e� l � q̀ j [ � _l � Ce[ � Mr k_e[ h� _[ � Pl r m[ kn[ Ã� � � � _`
l r qr ] ol À� @� CDBOJl s` j � _ek[ j exl r � r j [ � [ r h[ � [ ] ` oq[ � _eceq[ h� m[ o[ � ql _[ p� [ p� ` p̂ l h[ p
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a[ j ehe[ oÃ�l �ò ^r opl �[ l �^ou_eql �_` �al oj [ �^l kp̂ è kq̀ �` �[ �mò s` knEl �_l �` k_ese_[ j ` kql �` �[ p
ml q̀ k^e[ he_[ _` p�` �oep̂ l p�[ ppl ^e[ _l p�[ l p�^[ k[ ep�_eceq[ epÀ�SEl �[ ek_[ �[ ] l o_[ _l p�l p�j ` el p�_`
m[ c[ j ` kql � ` � l � mol ^` ppl � _` � [ ] ` oqr o[ � _` � ^l kq[ � ] [ k^<oe[ Ã� mol j l s` k_l çp̀ � r j [ � ò h[ nEl
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Fhl ] [ h�Ml k` v�W` ` g�� � � �



� �

Nl � >j ] eql � _[ � S` j [ k[ � Dr ol m̀ e[ � _[ � Pò s` knEl � _`
R̀ pœ_r l p�¯SDPR°Ã�kl �_e[ �� � �_` �kl s` j ] ol Ã�[ �CDBOJl s` j Ã
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q̀ r �ar qr ol Æ�ç�� � � �[ hr kl p
Ce[ �� � �_` �j [ onl �!�Ves` p�l r �ml pq[ pË�O�ej m[ ^ql �eksepœs` h�_l �^l kpr j l �_eceq[ h�ç�� � � �[ hr kl p
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p̀ �r j �[ r j ` kql �^l kpepq̀ kq̀ �kl �kéj ` ol �_` �m̀ _e_l p�_` �^l kq[ ^ql �ò ^` ] e_l p�_` pq[ �ò _` À�
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Ceò eql p�_l p�Bl kpr j e_l ò p
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Bl j r kê [ nÇ̀ p

�� ���� �)�L�Q�D�Q�©�D�V���3�H�V�V�R�D�L�V ����

Mekepquoel �_[
C` à p[
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B[ meq[ hÃ�kl �>j ] eql �_l �mol co[ j [ �M@ISA@SDÃ�^l kpl he_l r çp̀ �^l j l � r j [ � [ ml pq[ � ` pqo[ qucê [
k[ � mol j l nEl � _[ � heq̀ o[ ^e[ � aek[ k^` eo[ � ekq̀ ok[ � _` pq[ � ` j mò p[ Ã� ^l kq[ ] ehex[ k_l � ` j � � � � � � � �
[ nÇ̀ p� _` � al oj [ nEl Ã� kr j � ql q[ h� _` � � � � � ^l h[ ] l o[ _l ò pÃ� [ ] o[ kc` k_l � _` � al oj [ � qo[ kps` op[ h
_eà ò kq̀ p�<ò [ p�_[ �` j mò p[ Ã�_` p_` �` nr em[ p�l m̀ o[ ^el k[ ep�[ qu�nr [ _ol p�_` �_eò nEl À�

Dpq[ � [ ] o[ kcwk^e[ � m̀ oj eqer � [ _` nr [ o� l p� ^l kq̀ é_l p� @p� k` ^` ppe_[ _` p� ` pm̀ ^œaê [ p� _` � ^[ _[
mé] hê l Ã�mol j l s` k_l � r j [ � [ mò k_ex[ c` j � ek^hr pes[ � ` � [ hekd[ _[ � ^l j � l p�_es` opl p� kœs` ep�_`
ò pml kp[ ] ehe_[ _` À

Bê hl �_` �ÕEek[ kn[ p�P` ppl [ epÕ

Dj �m[ ô ` oe[ �^l j �_es` op[ p�` j mò p[ p�` �kl �>j ] eql �_[ �mol j l nEl �_[ �heq̀ o[ ^e[ �aek[ k^` eo[ �` �_l
] ` j ç̀ pq[ o� _l p� ^l h[ ] l o[ _l ò pÃ� ^l k^ò qex[ o[ j çp̀ � ^ê hl p� _` � al oj [ nEl � ` j � Leq̀ o[ ^e[
Eek[ k^` eo[ Ã� nr ` � ` ksl hs` o[ j � ^l h[ ] l o[ _l ò p� _` � _eà ò kq̀ p� <ò [ p� ` � p̀ ql ò pÀ� @p� [ nÇ̀ p
^` kqo[ o[ j çp̀ � kl � _` p̀ ksl hsej ` kql � _` � ^l j m̀ qwk^e[ p� mo<qê [ p� ` j � c` pqEl � _l � l on[ j ` kql
m̀ ppl [ h� ` � a[ j ehe[ oÃ� mh[ k` [ j ` kql � aek[ k^` eol Ã� ml r m[ kn[ � ` � ql j [ _[ � _` � _` ^epÇ̀ p� aek[ k^` eo[ p
ekal oj [ _[ pÀ�



� �

Ceò eql p�_l p�Bl kpr j e_l ò p�k[ p�Dj mò p[ p

Nl �>j ] eql �_l p�Ceò eql p�_l p�Bl kpr j e_l ò pÃ�ò [ hex[ o[ j çp̀ �� �[ nÇ̀ p�m[ o[ �[ p�` j mò p[ p�Hl j [
` �L[ �R̀ _l r q̀ Ã�^[ m[ ^eq[ k_l �� � �mol aeppel k[ ep�m[ o[ �[ �mò pq[ nEl �_` �r j �p̀ osenl �_` �nr [ he_[ _`
ar k_[ j ` kq[ _l �kl �^l kd` ^ej ` kql �_[ �h̀ ceph[ nEl �[ mhê <s` hÀ�Dpq[ p�[ nÇ̀ p�^` oqeaê [ _[ p�qes` o[ j �[
_r o[ nEl �_` � � �dl o[ p�^[ _[ Ã�m̀ oj eqek_l � r j [ � [ j mh[ � ` umhl o[ nEl �_l p� q̀ j [ p� j [ ep� ò h̀ s[ kq̀ pÃ
^l j l � l p� mouçò nr epeql p� _` � ekal oj [ nEl � [ l p� ^l kpr j e_l ò pÃ� [ qu� @p� F[ o[ kqe[ p� ` � mo<qê [ p
^l j ` ô e[ ep�_` ph̀ [ epÀ

Bl kq[ p�@�VIC@�ê�Leq̀ o[ ^e[ �Eek[ k^` eo[ �#� �

O�Pol f̀ ql �Bl kq[ p�@�Ve_[ Ã�ekê e[ qes[ �_` �heq̀ o[ ^e[ �aek[ k^` eo[ �_` p̀ ksl hse_[ �` j �m[ ô ` oe[ �^l j �l
Mr kê œmel �_l �Pl oql Ã�kl �>j ] eql �_` �r j [ �^[ k_e_[ qr o[ �[ l �Ph[ kl �_` �R̀ ^r m̀ o[ nEl �` �R̀ pehewk^e[
¯PRR°Ã� aek[ k^e[ _[ � m̀ h[ � UkeEl � Dr ol m̀ e[ Ã� [ qo[ sup� _l � N` uqF` k` o[ qel kDUÃ� m̀ oj eqer � al oq[ h̀ ^` o
[ p� ^l j m̀ qwk^e[ p� aek[ k^` eo[ p� ` � _eceq[ ep� _[ � ml mr h[ nEl � pukel o� j̄ [ el ò p� _` � � � � [ kl p°Ã
mol ml ô el k[ k_l � à oo[ j ` kq[ p� mo<qê [ p� m[ o[ � r j [ � c` pqEl � j [ ep� ekal oj [ _[ � ` � [ r q¾kl j [ � _l
l on[ j ` kql �a[ j ehe[ oÃ� [ �^l j mò ` kpEl �_` �mol _r ql p�aek[ k^` eol pÃ� [ �mò s` knEl �_` �ao[ r _` p�` � [
r qehex[ nEl �p̀ cr o[ �_` �j ` el p�_eceq[ ep�kl �_e[ ç[ ç_e[ À

R̀ [ hex[ o[ j çp̀ � kl s` � [ nÇ̀ p� _` � al oj [ nEl � m[ o[ � [ � B>j [ o[ � Mr kê em[ h� _l � Pl oql Ã� ^l j � � �
m[ oqê em[ kq̀ p�^l j �j [ ep�_` �� � �[ kl pÃ�[ ] o[ kc` k_l �_l j œkel p�` pp̀ k^e[ epÃ�^l j l �mh[ k` [ j ` kql
` � c` pqEl � _l � l on[ j ` kql Ã� ml r m[ kn[ Ã� eks` pqej ` kql Ã� ^ou_eql � ` � ` k_ese_[ j ` kql Ã� _eò eql p� `
_` s` ò p�_l p�^l kpr j e_l ò pÃ�ao[ r _` �` �p̀ cr ol pÀ�

@qo[ sup� _` � r j [ � [ ] l o_[ c` j � mo<qê [ Ã� l � mol f̀ ql � mol ^r ol r � ^[ m[ ^eq[ o� l p� m[ oqê em[ kq̀ p� ^l j
à oo[ j ` kq[ p� ^l k^ò q[ p� nr ` � ^l kqoe] r [ j � m[ o[ � r j [ � c` pqEl � aek[ k^` eo[ � j [ ep� ^l kp̂ è kq̀ Ã
pr pq̀ kq<s` h�` �ò pml kp<s` hÀ

Nl � >j ] eql � _l � mol f̀ ql Ã� al e� _` p̀ ksl hse_l � r j � ^l kfr kql � [ ] o[ kc` kq̀ � ` � _es` opeaê [ _l � _`
ò ^r opl p�al oj [ qesl p� ^l j � l � l ] f̀ qesl �_` �a[ ^eheq[ o� [ � [ mò k_ex[ c` j Ã� [ r j ` kq[ o� [ � ekq̀ o[ nEl � ` Ã
[ ppej Ã� ml q̀ k^e[ o� l � _` p̀ ksl hsej ` kql � _` � ^l j m̀ qwk^e[ p� aek[ k^` eo[ p� _l p� ^e_[ _El p
` ksl hse_l pÀ



� �

Cê [ p�[ l �Vesl Â�Leq̀ o[ ^e[ �Eek[ k^` eo[ �fr s` keh�

Nl �>j ] eql �_[ �heq̀ o[ ^e[ �aek[ k^` eo[ �fr s` kehÃ�_` pq[ ^[ çp̀ �[ �m[ oqê em[ nEl �_[ �CDBO�k[ �p̀ ppEl �_`
` p̂ h[ ò ^ej ` kql � ×P[ oh[ j ` kql � _l p� Jl s` kp� ê� CIB@S� [ l � VIVOÂ� Leq̀ o[ ^e[ � Eek[ k^` eo[ Â� l p
fl s` kp� BONT@MÆØÃ� ò [ hex[ _[ � kl � ^l kq̀ uql � _l � mol co[ j [ � P[ oh[ j ` kql � _l p� Jl s` kp
mol j l se_l �m̀ h[ �@pp̀ j ] h̀ e[ �_[ �R̀ mé] hê [ À

Dpq[ �p̀ ppEl �_` �` p̂ h[ ò ^ej ` kql Ã�` j �al oj [ ql �t ` ] ek[ o�l khek` Ã�_eoecer çp̀ �[ �` p̂ l h[ p�_` �ql _l �l
m[ œp� ekp̂ oeq[ p� kl � P[ oh[ j ` kql � _l p� Jl s` kpÃ� ` � ekq̀ col r � r j � ^l kfr kql � _` � ekq̀ os` knÇ̀ p� ml o
` pm̀ ^e[ hepq[ p� ` j � heq̀ o[ ^e[ � aek[ k^` eo[ À� O� ` s` kql � ek^hr er � q̀ j [ p� _eò q[ j ` kq̀ � ò h[ ^el k[ _l p
^l j �l �mh[ k` [ j ` kql �aek[ k^` eol �m̀ ppl [ hÃ�l on[ j ` kql Ã�ml r m[ kn[ Ã�ekah[ nEl Ã�q[ u[ p�_` �fr ol �`
p` cr o[ kn[ � l khek` Ã� mol ml ô el k[ k_l � [ l p� fl s` kp� [ � l ml oqr ke_[ _` � _` � ^l hl ^[ o� nr ` pqÇ̀ p� `
ekq̀ o[ ceo�^l j �l p�l o[ _l ò p�_r o[ kq̀ �l p�m̀ oœl _l p�_` �m̀ ocr kq[ pÀ

@� p̀ ppEl � CIB@S� [ l � VIVO� ^l kql r � ^l j � ^l kqoe] r ql p� _` � ò mò p̀ kq[ kq̀ p� _l � A[ k^l � _`
Pl oqr c[ h� p̄l ] ò � l �ej m[ ^ql �_[ �ekah[ nEl �` �_[ p�q[ u[ p�_` � fr ol �k[ �se_[ �aek[ k^` eo[ �_l p�fl s` kp°Ã
_[ �@ppl ^e[ nEl �Pl oqr cr ` p[ �_` �A[ k^l p� p̄l ] ò �p̀ cr o[ kn[ �aek[ k^` eo[ �` �mò s` knEl �_` �oep̂ l p°Ã
` �_` �fl s` kp�_ek[ j ex[ _l ò p�_[ �CDBO�Jl s` j �¯̂ l j �r j �p̀ cj ` kql �_` _ê [ _l �[ �Ar _c` q�Yl r o
Leà Â� ^l kpqo¾e� l � q̀ r � ^[ j ekdl °Ã� l � nr ` � ` koenr ` ^` r � l � _` ] [ q̀ � ^l j � m̀ opm̀ qes[ p� _es` op[ p� `
[ _[ mq[ _[ p�@�ò [ he_[ _` �_l p�` pqr _[ kq̀ pÀ

Wl ogpdl mpÃ�Ds` kql p�̀ �S̀ ppÇ̀ p�_` �Dp̂ h[ ò ^ej ` kql
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O� mol ql ^l hl � _[ � CDBO� ^l j � [ � B>j [ o[ � Mr kê em[ h� _` � Lep] l [ Ã� F[ ] ek` q̀ � _` � Eek[ kn[ p
S[ r _<s` epÃ�` j �� � � � Ã�ò [ hexl r Ã�q[ j ] uj Ã�r j �^l kfr kql �[ ] o[ kc` kq̀ �_` �[ nÇ̀ p�_` �^[ m[ ^eq[ nEl
` � p̀ kpe] ehex[ nEl � ` j � heq̀ o[ ^e[ � aek[ k^` eo[ Ã� _eoece_[ p� [ � _eà ò kq̀ p� p̀ cj ` kql p� _[ � ml mr h[ nEl Ã
sep[ k_l �l �ò al onl �_[ �[ r ql kl j e[ �aek[ k^` eo[ �` �[ �mò s` knEl �_l �pl ] ò ç̀ k_ese_[ j ` kql À

R̀ [ hex[ o[ j çp̀ � p` ep� S` ppÇ̀ p� Ikal oj [ qes[ p� ×F[ ] ek` q̀ � Eek[ kn[ p� S[ r _<s` epØÃ� _eoece_[ p� [
^l h[ ] l o[ _l ò p� _[ � Ll f[ � _` � Be_[ _El Ã� ^l j � l � l ] f̀ qesl � _` � ò al on[ o� [ � e_` kqeaê [ nEl � `
` k^[ j ekd[ j ` kql � _` � ^e_[ _El p� ` j � peqr [ nEl � _` � sr hk` o[ ] ehe_[ _` � aek[ k^` eo[ À� El o[ j � [ ek_[
_ek[ j ex[ _[ p� [ nÇ̀ p� ` pm̀ ^œaê [ p� _eoece_[ p� @� ml mr h[ nEl � pukel o� ` � p̀ ppÇ̀ p� _` � ^[ m[ ^eq[ nEl
m[ o[ � ^l h[ ] l o[ _l ò p� _[ � B>j [ o[ � Mr kê em[ h� _` � Lep] l [ Ã� al ^[ _[ p� kl � mh[ k` [ j ` kql � ` � c` pqEl
aek[ k^` eo[ Ã�] ` j �^l j l �k[ �mò m[ o[ nEl �m[ o[ �[ �ò al oj [ À

Dj �^l kq̀ uql � ` p̂ l h[ oÃ�` �kl �nr [ _ol �_l �mol f̀ ql çmehl ql �SDDCÃ�al o[ j � ò [ hex[ _[ p� � � � [ nÇ̀ p�_`
al oj [ nEl Ã�nr ` � [ ] o[ kc` o[ j � � � � � [ hr kl p�_l � � ÀF�^ê hl �` �_l �` kpekl � p̀ ^r k_<oel À�@p�p̀ ppÇ̀ p
^` kqo[ o[ j çp̀ � ` j � ^l j m̀ qwk^e[ p� ` pp̀ k^e[ ep� _` � c` pqEl � aek[ k^` eo[ � m̀ ppl [ hÃ� ^l j � m[ oqê r h[ o
` kal nr ` � k[ � ml r m[ kn[ Ã� kl � mh[ k` [ j ` kql � aek[ k^` eol � ` � k[ � [ _l nEl � _` � ^l j ml oq[ j ` kql p� _`
^l kpr j l �ò pml kp<s` epÀ�

S[ hè kq[ çp̀ � [ ek_[ �[ � p̀ ppEl �ò [ hex[ _[ �k[ �E[ ^r h_[ _` �_` �L` qo[ p�_[ �Ukes` ope_[ _` �_` �Lep] l [ Ã
ekq̀ co[ _[ � k[ � S` j [ k[ � _[ � S[ é_` � M` kq[ h� ` � _l � A` j çDpq[ oÃ� ` se_` k^e[ k_l � [ � ò h̀ s>k^e[ � _l
` nr ehœ] oel �aek[ k^` eol �m[ o[ �l �] ` j ç̀ pq[ o�ek_ese_r [ hÀ

F[ ] ek` q̀ �Eek[ kn[ p�S[ r _<s` ep

Wl ogpdl mp
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Op�al oj [ _l ò p�_[ �CDBO�El oj [ �pEl �mol aeppel k[ ep�nr [ heaê [ _l pÃ�^l j �s[ pq[ �` um̀ oewk^e[ �` j
_es` op[ p� <ò [ p� ò h[ ^el k[ _[ pÃ� ^l j l � l p� _eò eql p� _l � ^l kpr j e_l oÃ� heq̀ o[ ^e[ � aek[ k^` eo[ � `
pr pq̀ kq[ ] ehe_[ _` À� Bl j � r j [ � [ ] l o_[ c` j � _ek>j ê [ � ` � ekq̀ o[ qes[ Ã� m[ oqehd[ j � ^l kd` ^ej ` kql
mo<qê l �` �q̀ ¾oê l Ãmol j l s` k_l �[ �m[ oqê em[ nEl �[ qes[ �_l p�al oj [ k_l pÀ�

@�` u^` hwk^e[ �` �l �oecl o�k[ �qo[ kpj eppEl �_` �^l kq̀ é_l p�pEl �s[ hl ò p�nr ` �_epqekcr ` j �[ �` nr em[
_` � al oj [ _l ò p� _[ � CDBOÀ� Dj � � � � � Ã� l p� al oj [ _l ò p� _[ � CDBO� l ] qes` o[ j � r j [ � [ s[ he[ nEl
chl ] [ h�pr m̀ oel o� � À� Ã�^l kaeoj [ k_l � l � ò ^l kd` ^ej ` kql � m̀ h[ � ^h[ ò x[ � k[ � ` uml penEl Ã�_l j œkel
_l p� q̀ j [ p� [ ] l o_[ _l p� ` � ^[ m[ ^e_[ _` � _` � ^oe[ o� [ j ] è kq̀ p� al oj [ qesl p� j l qes[ _l ò p� `
m[ oqê em[ qesl pÀ

El oj [ _l ò p�CDBO

Ce[ �@] ` oql �_l �F[ ] ek` q̀ �Eek[ kn[ p�S[ r _<s` ep
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O�[ ml el �[ l �^l kpr j e_l o�q̀ j �^l j l �ar knEl �moek^em[ h�[ pp̀ cr o[ o�r j �[ ^l j m[ kd[ j ` kql �` aê [ x
` �mo¾uej l �_` �ql _l p� l p� ^l kpr j e_l ò p�kl �>j ] eql �_[ � ^l kaheqr [ he_[ _` Ã�ekq̀ oj ` _e[ k_l � fr kql
_[ p� ` j mò p[ p� ` �mò pq[ _l ò p�_` � p̀ osenl pÃ� q̀ k_l � ` j � sepq[ � [ � ò pl hr nEl �_l p� p̀ r p�^l kaheql p
_` �al oj [ �` uqò j [ j ` kq̀ �^uh̀ ò �` �[ �mol j l nEl �_` �j ` hdl ò p�mo<qê [ p�m̀ h[ p�` j mò p[ pÀ

Bl j �` pq̀ �p̀ osenl Ã�[ �CDBOÂ

@k[ hep[ �[ p�ò ^h[ j [ nÇ̀ p�ò ^` ] e_[ pÄ
Pol j l s` �l �^l kq[ ^ql �_eò ql �^l j �[ p�` kqe_[ _` p�sep[ _[ p̀
Boe[ �pl hr nÇ̀ p�^l kp̀ kpr [ epÃ�^uh̀ ò p̀ �fr pq[ p�nr ` �c[ o[ kq[ j �[ �mol q̀ nEl �_l p�_eò eql p�_l p
^l kpr j e_l ò pÀ

@huj � _[ � ò pl hr nEl � ek_ese_r [ h� _` � ^l kaheql pÃ� ` pq̀ � p̀ osenl � _` p̀ j m̀ kd[ � r j � m[ m̀ h
` pqo[ qucê l � kl � _e<hl cl � ^l j � [ p� ` j mò p[ p� ` � p` ql ò p� ` ^l k¾j ê l pÃ� mol j l s` k_l çp̀
ò r keÇ̀ p� ` � ekê e[ qes[ p� nr ` � sep[ j � [ � j ` hdl oe[ � ^l kqœkr [ � _[ p� mo<qê [ p� ^l j ` ô e[ ep� _[ p
` j mò p[ pÀ� Bl j � r j [ � ò _` � _` � mol uej e_[ _` � ^l j � j [ ep� _` � � � � � ` j mò p[ pÃ� ` � r j [ � ml pqr o[
^l kpqor qes[ � ` � ] [ p̀ [ _[ � ` j � _[ _l pÃ� [ � CDBO� al j ` kq[ � r j [ � ^r hqr o[ � _` � ò pml kp[ ] ehe_[ _` Ã
qo[ kpm[ owk^e[ �` �ò pm̀ eql �m̀ hl p�_eò eql p�_l p�^l kpr j e_l ò pÃ�^l kqoe] r ek_l �m[ o[ �l �ò al onl �_[
^l kae[ kn[ �kl p�j ` ô [ _l pÀ

S` j mò �nr ` �pEl �e_` kqeaê [ _[ p�mo<qê [ p�nr ` �ek_ê è j �ekao[ nÇ̀ p�@� h̀ ceph[ nEl Ã�peqr [ nÇ̀ p�_`
oep̂ l � l r � ^l j ml oq[ j ` kql p� h̀ pesl p�_l p�_eò eql p�_l p� ^l kpr j e_l ò pÃ� l � p̀ osenl �_` � [ ml el � [ l
^l kpr j e_l o� [ pp̀ cr o[ � [ �pr [ �^l j r kê [ nEl � fr kql �_[ p� [ r ql oe_[ _` p�_` � j ` ô [ _l Ã�m̀ oj eqek_l
nr ` �` pq[ p�ml pp[ j �[ qr [ o�kl �nr [ _ol �_l �ekq̀ ò pp̀ �mé] hê l À

C[ � j ` pj [ � al oj [ Ã� p̀ j mò � nr ` � kEl � p̀ f[ � ml ppœs` h� [ ĥ [ kn[ o� r j [ � pl hr nEl � ml o� se[ � _[
ekq̀ os` knEl �mouse[ �_[ �CDBOÃ�` pq[ �[ pp̀ cr o[ �l �` k^[ j ekd[ j ` kql �_[ p�ò ^h[ j [ nÇ̀ p�m[ o[ �l p
B` kqol p� _` � @o] eqo[ c` j � _` � Bl kpr j l Ã� mò pq[ k_l � [ l p� ^l kpr j e_l ò p� r j [ � [ ppepqwk^e[
[ _` nr [ _[ � nr ` � ek^hr e� l � ` p̂ h[ ò ^ej ` kql � pl ] ò � l p� _eò eql p� ` j � ^[ r p[ Ã� [ � mò m[ o[ nEl � _[
m[ oqê em[ nEl � kl � mol ^` _ej ` kql � [ o] eqo[ h� ` � [ � ò mò p̀ kq[ nEl � ` j � p̀ _` � _` � [ o] eqo[ c` j Ã
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ò pl hr nEl � _l p� ^l kaheql p� _` � ^l kpr j l À� Bl j � [ � ekq̀ os` knEl � _[ � CDBOÃ� l p� ^l kpr j e_l ò p
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@� ` u` ^r nEl � aep̂ [ h� m[ o[ � m[ c[ j ` kql � _[ p� a[ qr o[ pÃ� _eaê r h_[ _` p� k[ � l ] q̀ knEl � _`
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Dpq̀ � [ ml el � ek^hr e� [ � ò ^` mnEl � ` � qo[ q[ j ` kql � _` � m̀ _e_l p� _` � ` h[ ] l o[ nEl � ` � k` cl ^e[ nEl � _`
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_l ep�a[ ql ò pÂ
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Dj �� � � � �al o[ j �ò ^` ] e_l p�l p�p` cr ekq̀ p�m̀ _e_l p�_` �[ ml el �` �[ ^l kp` hd[ j ` kql Â

F[ ] ek` q̀ �Eek[ kn[ p�S[ r _<s` ep

� � � � Néj ` ol �_` �^l kq[ ^ql p�

Ikal oj [ nEl �T̀ h̀ a¾kê [ � � �
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Dk^[ j ekd[ j ` kql �^l l o_` k[ _l �_` �^[ pl p�_` �` k_ese_[ j ` kql Ä
Pol j l nEl �_[ �heq̀ o[ ^e[ �aek[ k^` eo[ �` �_` ^epÇ̀ p�j [ ep�^l kp̂ è kq̀ pÄ
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P[ oqehd[ �_` �ekal oj [ nEl �` �qo[ ] [ hdl �^l h[ ] l o[ qesl �m[ o[ �ò pml pq[ p�j [ ep�` aê [ x` pÀ

O� [ ^l o_l � al oq[ h̀ ^` � [ � [ qr [ nEl � ^l kfr kq[ Ã� ` pm̀ ^e[ hj ` kq̀ � fr kql � _l p� ^l kpr j e_l ò p� j [ ep
sr hk` o<s` epÃ�mol j l s` k_l �r j �j ` ô [ _l �_` �^ou_eql �j [ ep�fr pql Ã�qo[ kpm[ ò kq̀ �` �^` kqo[ _l �k[ p
m̀ ppl [ pÀ

Dsl hr nEl � _l � kéj ` ol � _` � mol ^` ppl p� _` � ekq̀ os` knEl � [ ^l j m[ kd[ _l p� m̀ hl � F[ ] ek` q̀
Eek[ kn[ p�S[ r _<s` epÂ
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@� CDBO� ò mò p̀ kq[ � l p� ^l kpr j e_l ò p� ` j � _es` opl p� l oc[ kepj l pÃ� a¾or kp� k[ ^el k[ ep� `
ekq̀ ok[ ^el k[ epÃ� mol ^r o[ k_l � _ek[ j ex[ o� j ` _e_[ pnr ` � m̀ oj eq[ j Ã� pej r hq[ k` [ j ` kq̀ Ã� [ hq̀ o[ o
kl oj [ p� ` � p̀ kpe] ehex[ o� l p� ^l kpr j e_l ò p� m[ o[ � l p� mol ] h̀ j [ p� ` � _` p[ ael p� ` � mol j l s` o� ` pq[
[ hq̀ o[ nEl �fr kql �_l p�_` ^epl ò p�ml hœqê l p�` �` ^l k¾j ê l pÀ

Dj � � � � � Ã� [ � CDBO� ` knr [ kql � ` kqe_[ _` � ^l j � ` pq[ qr ql � _` � m[ ô ` eol � pl ^e[ hÃ� ` j eqer � � � �
m[ ò ^` ò pÃ�_l p�nr [ ep� � � � � ^l oò pml k_` o[ j � [ �ekê e[ qes[ p�_[ �@ppl ^e[ nEl À�C` pq[ ^[ j l p� [ p
<ò [ p�_l �_eceq[ hÃ�_` peck[ _[ j ` kq̀ Ã�l �nr [ _ol �m[ o[ �r j [ �kl s[ �ò cr h[ nEl �_eceq[ h�_l p�_eò eql p
_l p� ^l kpr j e_l ò pÃ� _[ � mol q̀ nEl � aek[ k^` eo[ � ` � p̀ osenl p� aek[ k^` eol pÃ� _[ � ` k` oce[ � ` � _[
d[ ] eq[ nEl À�

Cl p� m[ ò ^` ò p� ` j eqe_l pÃ� j [ ep� _` � � � « � ^r j moeo[ j � l p� l ] f` qesl p� _[ � @ppl ^e[ nEl Ã
_` peck[ _[ j ` kq̀ Ã�[ �ò pml pq[ �@p�ò esek_ê [ nÇ̀ p�_[ �CDBO�` �l �_` ] [ q̀ �pl ] ò �[ p�mol ml pq[ p
` j ` oc` kq̀ p�[ mò p` kq[ _[ p�m̀ h[ �@ppl ^e[ nEl À�

C` pq[ ^[ çp̀ Ã� q[ j ] uj Ã� [ � ` h[ ] l o[ nEl � _` � ò h[ q¾oel p� qu^kê l p� ` � ` pqr _l p� _`
[ ^l j m[ kd[ j ` kql �_l �j ` ô [ _l Ã�^l j �m[ oqê r h[ o�ek^e_wk^e[ �` j �q̀ j [ p�^l j �ej m[ ^ql �_eò ql
kl �l on[ j ` kql �` �k[ �p` cr o[ kn[ �aek[ k^` eo[ �_[ p�a[ j œhe[ pÀ�

R̀ h[ q¾oel p�m̀ oe¾_ê l p�pl ] ò �l �ej m[ ^ql �_[ �` sl hr nEl �_[ �Dr oe] l o�kl �^ou_eql �@�d[ ] eq[ nEl Ä
@k<hep̀ �_l �à k¾j ` kl �Ar v�Nl t Ã�P[ v�L[ q̀ o�¯ANPL°Ä
Dpqr _l p�pl ] ò �l �Ceò eql �[ l �Dpnr ` ^ej ` kql �kl �S` cr ol �_` �Ve_[ Ä
@k<hep̀ �_` �kl sl p�j l _` hl p�_` �k` c¾̂ el �` �pl hr nÇ̀ p�aek[ k^` eo[ p�^l j �ej m[ ^ql �kl p
^l kpr j e_l ò pÀ

Dpq̀ p�qo[ ] [ hdl p�^l kpqeqr œo[ j �r j [ �] [ p̀ �ar k_[ j ` kq[ h�m[ o[ �[ �ekq̀ os` knEl �mé] hê [ �_[ �CDBOÃ
m[ o[ �[ �mol _r nEl �_` �^l kq̀ é_l p�ekal oj [ qesl p�` �m[ o[ �l �[ ml el �qu^kê l �[ l �^l kpr j e_l oÀ

@� CDBO� m[ oqê eml r � q[ j ] uj � ` j � ^ek^l � [ r _enÇ̀ p� mé] hê [ pÃ� j [ kq̀ k_l � [ � pr [ � ^l l m̀ o[ nEl
ekpqeqr ^el k[ h�^l j �l p�_` ^epl ò p�ml hœqê l pÃ�_` peck[ _[ j ` kq̀ Ã�[ �@pp̀ j ] h̀ e[ �_[ �R̀ mé] hê [ À

@� ` nr em[ � _[ � CDBO� [ pp̀ cr ol r Ã� [ l � hl kcl � _l � [ kl Ã� [ � m[ oqê em[ nEl Ã� ^l j l � l o[ _l o[ Ã� ` j � � �
p` j ek<oel p�` �^l kà owk^e[ pÃ�ek^hr pes[ j ` kq̀ �ekq̀ ok[ ^el k[ epÀ

� �
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� �

@� CDBO� [ pp̀ cr ol r � [ � ò mò p̀ kq[ nEl � _l p� ^l kpr j e_l ò p� ` j � � � � � ` kqe_[ _` p� [ � kœs` h
k[ ^el k[ hÃ�kr j �ql q[ h�_` �� � �ò r keÇ̀ pÀ

@�@ppl ^e[ nEl � [ pp̀ cr ol r �mò p̀ kn[ �kl p� p̀ cr ekq̀ p�Bl kp̀ hdl p�Bl kpr hqesl pÂ�DRSDÃ�DRS@RÃ
A[ k^l � _` � Pl oqr c[ hÃ� RTPÃ� î ocEl p� Sl ^e[ ep� _l p� B` kqol p� _` � @o] eqo[ c` j Ã� DRSÃ� BDSÃ
Ceò nEl çF` o[ h� _[ � Pl hœqê [ � _` � Jr pqen[ � ¯CFPJ°Ã� FPD@RIÃ� @rql oe_[ _` � _[ � Bl k^l oowk^e[ Ã
M` _e[ _l o�_` �Bou_eql À

C` s` �p̀ o�pr ] hekd[ _[ �[ �ò mò p̀ kq[ nEl �_[ �CDBO�k[ �Dkqe_[ _` �R` cr h[ _l o[ �_l p�S` osenl p�_`
Dk` ocuqê l p� ¯DRSD°Ã� ` knr [ kql � j ` j ] ol � ekq̀ co[ kq̀ � _l � Bl kp̀ hdl � Bl kpr hqesl � ` � _l p
Bl kp̀ hdl p�T[ oea<oel p�_` �Dk` oce[ �Dhuqoê [ �` �F<p�N[ qr o[ hÃ�q̀ k_l �^l kqoe] r œ_l �[ qes[ j ` kq̀ �m[ o[
[ �` h[ ] l o[ nEl �_` �ql _l p�l p�m[ ò ^` ò p�_` pq̀ p�Bl kp̀ hdl pÀ

@�CDBO�_` pq[ ^[ � [ ek_[ � [ �pr [ �mò p̀ kn[ �kl �>j ] eql �_l �Bl kp̀ hdl �N[ ^el k[ h�_` �Bl kpr j l � `
kl �Bl kp̀ hdl �N[ ^el k[ h�_` �H[ ] eq[ nEl À

Dj �� � � � �al o[ j �[ pp̀ cr o[ _[ p�� � � �ò mò p` kq[ nÇ̀ p�k[ ^el k[ ep�` �ekq̀ ok[ ^el k[ epÀ
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� �

Ds` kql pÃ�S̀ j ek<oel p�̀ �Dk^l kqol p
P[ oqê em[ nEl �kl �� ÀF�Dk^l kqol �_l �M` _e[ _l o�_l �Bou_eql

@� CDBO� m[ oqê eml r � kl � � ÀF� Dk^l kqol � _l � M` _e[ _l o� _l � Bou_eql � pr ] l o_ek[ _l � [ l � q̀ j [ � ×@
j ` _e[ nEl �` �[ �heq̀ o[ ^e[ �aek[ k^` eo[ �k[ p�ò h[ nÇ̀ p�_` �^ou_eql ØÀ�

O� ` s` kql � ò r ker � ò mò p̀ kq[ kq̀ p� _l � A[ k^l � _` � Pl oqr c[ hÃ� ekpqeqr enÇ̀ p� _` � ^ou_eql Ã
r kes` ope_[ _` pÃ� ` kqe_[ _` p� mé] hê [ pÃ� [ ppl ^e[ nÇ̀ p� _l � p̀ ql o� aek[ k^` eol � ` � _` � _` à p[ � _l
^l kpr j e_l oÃ� mol ml ô el k[ k_l � r j � ` pm[ nl � _` � ò ah̀ uEl � ` � m[ oqehd[ � pl ] ò � l p� _` p[ ael p� _[
j ` _e[ nEl �_` �^ou_eql �` �_[ �mol j l nEl �_[ �heq̀ o[ ^e[ �aek[ k^` eo[ �` j �Pl oqr c[ hÀ

@�ekq̀ os` knEl �_[ �CDBO�kl �m[ ek` h�×Leq̀ o[ ^e[ �aek[ k^` eo[ �` j �j [ quoe[ �_` �^ou_eql Â�l �m[ m̀ h�_[ p
ò _` p� _` � [ ml el � k[ � mò s` knEl � ` � c` pqEl � _l � ek^r j moej ` kql ØÃ� ò al onl r � [ � ò h̀ s>k^e[ � _`
ekê e[ qes[ p�nr ` �mol j l s[ j � l � _e<hl cl � ` � [ � ^l l m̀ o[ nEl � ` kqò �ql _l p� l p� [ c` kq̀ p�_l �pepq̀ j [
aek[ k^` eol �` �ò ^l kd` ^` r �l �m[ m̀ h�_l �M` _e[ _l o�_l �Bou_eql À

Ij m[ ^ql �_[ �heq̀ o[ ^e[ �aek[ k^` eo[ �kl �^l kpr j e_l o�` �^l j l �^[ m[ ^eq<çhl �m[ o[ �r j [ �se_[ � j [ ep
mo¾pm̀ o[ �

@�CDBO�` pq̀ s` �mò p̀ kq̀ �k` pq̀ �` s` kql �_eoece_l �[ � � � � � � �al oj [ k_l p�_l �IDEPÃ�_` _ê [ _l �[ l
q̀ j [ � ×Ij m[ ^ql � _[ � heq̀ o[ ^e[ � aek[ k^` eo[ � kl � ^l kpr j e_l o� ` � ^l j l � ^[ m[ ^eq<çhl � m[ o[ � r j [ � se_[
j [ ep� mo¾pm̀ o[ Ã� q̀ k_l � pe_l � _` pq[ ^[ _[ � [ � ej ml oq>k^e[ � _[ � mò s` knEl Ã� _l � mh[ k` [ j ` kql
aek[ k^` eol �` �_[ �ql j [ _[ �_` �_` ^epÇ̀ p�^l kp̂ è kq̀ p�kr j �^l kq̀ uql �_` �^ò p̂ ` kq̀ �_eceq[ hex[ nEl Ã
` r ol �_eceq[ h�` �ekahr wk^e[ �_[ p�ò _` p�pl ^e[ epÀ�@h̀ oq[ o[ j çp̀ Ã�q[ j ] uj Ã�ql _l p�l p�al oj [ k_l p�_l
IDEP� m[ o[ � [ p� co[ k_` p� s[ kq[ c` kp� _` � mh[ k` [ o� ` � j ` hdl o� c` oeo� [ p� pr [ p� aek[ kn[ p� m̀ ppl [ epÃ
^l kpqor ek_l �r j �m[ qoej ¾kel �p¾he_l �` �mol j l s` k_l �r j [ �se_[ �j ` hdl oÀÀ



� �

C` ] [ q̀ �×R` sepEl �_l �RJIBÂ�nr ` �j r _[ kn[ p�pEl �k` ^` pp<oe[ pËØ�

@� CDBO� m[ oqê eml r � kl � _` ] [ q̀ � mol j l se_l � m̀ h[ � @NIB@� ç� @ppl ^e[ nEl � N[ ^el k[ h
Ikq̀ oj ` _e<oel p� _` � Bou_eql � @r ql oex[ _l pÃ� _` _ê [ _l � @� ò sepEl � _l � R̀ cej ` � Jr oœ_ê l � _l p
Ikq̀ oj ` _e<oel p� _` � Bou_eql � ¯RJIB°À� O� j l j ` kql � _` � _e<hl cl � ò r ker � ò mò p̀ kq[ kq̀ p� _[
pr m̀ osepEl Ã� [ ppl ^e[ nÇ̀ p�_l � p̀ ql o� ` �_l �P[ oh[ j ` kql Ã�m̀ oj eqek_l � r j [ �qol ^[ � ` koenr ` ^` _l o[
_` �m̀ opm̀ qes[ p�pl ] ò �l �ar qr ol �_[ �ekq̀ oj ` _e[ nEl �_` �^ou_eql À

@�ekq̀ os` knEl �_[ �CDBO�^` kqol r çp̀ �k[ �_` à p[ �_l p�ekq̀ ò pp̀ p�` �_eò eql p�_l p�^l kpr j e_l ò pÃ
_` pq[ ^[ k_l � [ � ej ml oq>k^e[ � _` � c[ o[ kqeo� j [ el o� qo[ kpm[ owk^e[ Ã� ` nr ehœ] oel � ` � mol q̀ nEl � ` à qes[
m[ o[ � l p� ^e_[ _El p� k[ � ^l kqo[ q[ nEl � _` � ^ou_eql À� O� _` ] [ q̀ � ò al onl r � [ � k` ^` ppe_[ _` � _` � r j
` knr [ _o[ j ` kql �ò cr h[ q¾oel �nr ` �mol j l s[ �l �_` p̀ ksl hsej ` kql �_l �p̀ ql oÃ�p̀ j �^l j mol j ` q̀ o
[ �p̀ cr o[ kn[ �` �[ �ekal oj [ nEl �_l p�^l kpr j e_l ò pÀ

P[ oqê em[ nEl �kl �@hj l nl çC` ] [ q̀ �^l j �Dr ol _` mr q[ _l p�Pl oqr cr ` p` p�¯D@PN�Pl oqr c[ h°

@� CDBO� m[ oqê eml r Ã� [ � ^l kseq̀ � _[ � D@PN� Pl oqr c[ h� ê� R̀ _` � Dr ol m̀ e[ � @kqeçPl ] ò x[ Ã� kl
@hj l nl çC` ] [ q̀ � ^l j � Dr ol _` mr q[ _l p� Pl oqr cr ` p̀ pÃ� r j [ � ekê e[ qes[ � _` pqek[ _[ � [ � ò al on[ o� l
_e<hl cl � ` kqò � ò mò p̀ kq[ kq̀ p� k[ ^el k[ ep� kl � P[ oh[ j ` kql � Dr ol m̀ r Ã� l oc[ kex[ nÇ̀ p� _[
pl ^è _[ _` �^eseh�` �^e_[ _El p�` j �peqr [ nEl �_` �ml ] ò x[ �` �` u^hr pEl �pl ^e[ hÀ�

@�ekq̀ os` knEl �_[ �CDBO�pr ] hekdl r �[
^ò p̂ ` kq̀ � mol ] h̀ j <qê [ � _[ � ml ] ò x[
h[ ] l o[ hÃ� pr ] hekd[ k_l çp̀ � [ p
_eaê r h_[ _` p� _l p� qo[ ] [ hd[ _l ò p� ` j
[ pp̀ cr o[ o� _` pm̀ p[ p� ` pp̀ k^e[ ep
^l j l � d[ ] eq[ nEl Ã� [ hej ` kq[ nEl � `
` k` oce[ À� El e� ò al on[ _[ � [
k` ^` ppe_[ _` � r oc` kq̀ � _` � j ` _e_[ p
mò s` kqes[ pÃ� nr ` � ` seq̀ j � [ � ` kqo[ _[
_` � a[ j œhe[ p� ` j � peqr [ nÇ̀ p� _`
ml ] ò x[ Ã� ^l kqoe] r ek_l � m[ o[ � [
^l kpqor nEl � _` � r j [ � Dr ol m[ � j [ ep
fr pq[ Ã�ek^hr pes[ �` �pl he_<oe[ À



� �

S` j ek<oel � ×Ves[ � [ � Ll kc` se_[ _` Â� Bl j � Qr [ he_[ _` Ø� ¯EIE� ê� E¾or j � Ikpr oq̀ ^d� ` � Eekq̀ ^d
Pl oqr c[ h°

@� ekq̀ os` knEl � _[ � CDBO� k` pq̀ � ` s` kql � al ^l r çp̀ � k[ p� mò l ^r m[ nÇ̀ p� ò h[ qes[ p� @� peqr [ nEl
aek[ k^` eo[ �_l p�^l kpr j e_l ò p�^l j �j [ ep�_` �� � �[ kl pÃ�_` pq[ ^[ k_l �l p�_` p[ ael p�[ ppl ^e[ _l p�[
] [ eul p� ò k_ej ` kql pÃ� _eaê r h_[ _` p� kl � m[ c[ j ` kql � _` � _` pm̀ p[ p� _l � _e[ � [ � _e[ � ` � ò _r xe_[ p
^l j m̀ qwk^e[ p�_` �heq̀ o[ ^e[ �aek[ k^` eo[ �` �_eceq[ hÀ�

El e�pr ] hekd[ _[ �[ �k` ^` ppe_[ _` �_` �ò pml pq[ p�r oc` kq̀ p�` �^l l o_` k[ _[ p�m[ o[ �[ pp̀ cr o[ o�nr ` �[
hl kc` se_[ _` � p̀ f[ � sese_[ � ^l j � nr [ he_[ _` Ã� _ecke_[ _` � ` � [ ^` ppl � [ � p̀ osenl p� ` pp̀ k^e[ epÃ
ò al on[ k_l �l �^[ o<^q̀ o�^l h̀ qesl �` �ò pml kp<s` h�_` pq[ �nr ` pqEl À



� �

@� CDBO� [ kq̀ ^eml r � [ � ^` h̀ ] o[ nEl � _l � Ce[ � Mr k_e[ h� _l p� Ceò eql p� _l � Bl kpr j e_l oÃ� � � � _`
j [ onl Ã�aoep[ k_l �[ �ej ml oq>k^e[ �^or ^e[ h�_l �Ceò eql �@�Ikal oj [ nEl À�

R̀ ^l kd` ^` k_l � l � ml q̀ k^e[ h� qo[ kpal oj [ _l o� _[ � Ikq̀ hecwk^e[ � @oqeaê e[ h� I@� í � nr ` o� k[
_ek[ j ex[ nEl � _[ � pl ^è _[ _` � _[ � ekal oj [ nEl Ã� nr ` o� k[ � j ` hdl oe[ � _[ � ò h[ nEl � ` kqò
^l kpr j e_l ò p� ` � ` j mò p[ p� í � [ � CDBO� ` h̀ c` r � l � q̀ j [ � ml o� ^l kpe_` o[ o� nr ` � ` pp[ p
q̀ ^kl hl ce[ p� _` s` j � p̀ o� _` p̀ ksl hse_[ p� ` � ej mh̀ j ` kq[ _[ p� ` j � ` pqoeq[ � l ] p̀ os>k^e[ � _l p
moek^œmel p�_[ �qo[ kpm[ owk^e[ Ã�oecl o�` �mol q̀ nEl �_l p�_eò eql p�_l p�^l kpr j e_l ò pÀ
R̀ [ hexl r çp̀ � r j [ � [ k<hep̀ � [ � nr [ qol � [ ppepq̀ kq̀ p� seoqr [ ep� [ j mh[ j ` kq̀ � r qehex[ _l p� m̀ hl p
^l kpr j e_l ò pÂ

Om̀ k@I�¯Bd[ qFPT°
Mê ol pl aq�¯Bl mehl q°
Fl l ch̀ �¯F` j eke°
HecdçEhv` o�¯C` ` mS` ` g°

@s[ hel r çp̀ � p̀ � ` pq̀ p� pepq̀ j [ p� ekal oj [ s[ j � _` � al oj [ � ^l oò q[ Ã� ^l j mh̀ q[ � ` � oecl ol p[ � pl ] ò
[ hcr kp�_eò eql p�ar k_[ j ` kq[ ep�_l p�^l kpr j e_l ò pÀ�P[ o[ �[ huj �_[ �^l j mh̀ qr _` �_[ �ekal oj [ nEl Ã
al e�[ k[ hep[ _[ �[ �pr [ �ae_` _ecke_[ _` Ã�[ qr [ he_[ _` �` �^l kal oj e_[ _` �^l j �[ �h̀ ceph[ nEl �` j �secl oÀ�
Bl k^hr er çp̀ �nr ` Ã�` j ] l o[ � l p�[ ppepq̀ kq̀ p�[ ] l o_[ pp̀ j �c` kuoê [ �` �a[ ^qr [ hj ` kq̀ � l p�_eò eql p
_l p� ^l kpr j e_l ò pÃ� [ p� ò pml pq[ p� [ mò p̀ kq[ s[ j � h[ ^r k[ p� ò h̀ s[ kq̀ p� ` Ã� ` j � s<oel p� ^[ pl pÃ
ek^l oò nÇ̀ p�a[ ^` �[ l �` knr [ _o[ j ` kql �h̀ c[ h�[ mhê <s` hÀ

” RD@S�DM�CDST@QUD
Ikq̀ hecwk^e[ �@oqeaêe[ h�̄ I@°�̀ �Ceò eql �@�Ikal oj [ nEl



Dkqò �l p�moek^em[ ep�mol ] h̀ j [ p�e_` kqeaê [ _l p�_` pq[ ^[ o[ j çp̀ Â
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mo[ xl �_` �� � �_e[ p�m[ o[ �hesò �ò pl hr nEl �` j �^l kqo[ ql p�^` h̀ ] o[ _l p�[ l �_l j ê œhel �l r �[
e_` kqeaê [ nEl �^l j mh̀ q[ �_l p�p̀ osenl p�mé] hê l p�` pp̀ k^e[ epÀ

E[ ^` � [ � ` pq[ p� ^l k^hr pÇ̀ p� [ � CDBO� [ mò p̀ kql r � [ l � F l s` okl � r j � ^l kfr kql � _`
ò ^l j ` k_[ nÇ̀ p�m[ o[ �r j [ �I@�ae<s` h�` �_` �^l kae[ kn[ Ã�^l kpe_` o[ k_l �r oc` kq̀ Â

@�ej mh̀ j ` kq[ nEl �` à qes[ �_[ �Dpqo[ quce[ �Ceceq[ h�N[ ^el k[ h�` �[ �o<me_[ �[ mol s[ nEl �_[
@c` k_[ �N[ ^el k[ h�_` �Ikq̀ hecwk^e[ �@oqeaê e[ hÄ
@�j l keql oex[ nEl �^l kqœkr [ �_l p�pepq̀ j [ p�_` �I@�c` k` o[ qes[ Ã�[ pp̀ cr o[ k_l �[ �e_` kqeaê [ nEl Ã
[ s[ he[ nEl �` �j eqec[ nEl �_` �oep̂ l p�_` �_` pekal oj [ nEl Ä
@�aep̂ [ hex[ nEl �[ _` nr [ _[ �` j �j [ quoe[ �_` �mol q̀ nEl �_[ �moes[ ^e_[ _` �` �_l p�_[ _l p
m̀ ppl [ epÄ
O�` ksl hsej ` kql �_[ p�` j mò p[ p�` �_[ p�[ ppl ^e[ nÇ̀ p�_` �^l kpr j e_l ò p�k[ �[ _l nEl �_`
^¾_ecl p�_` �^l k_r q[ �ò pml kp<s` epÄ
@�ej mh̀ j ` kq[ nEl �[ q̀ j m[ _[ �_l �R̀ cr h[ j ` kql �Dr ol m̀ r �_[ �I@Ã�^l j �^[ m[ ^eq[ nEl �_[ p
[ r ql oe_[ _` p�k[ ^el k[ ep�m[ o[ �[ �j l keql oex[ nEl �_l �j ` ô [ _l Ä
@�mò s` knEl �_` �[ ] r pl p�_` �ml penEl �_l j ek[ kq̀ �` �^l k^` kqo[ nÇ̀ p�_` �ml _` o�nr ` �hej eq̀ j
[ �he] ` o_[ _` �_` �` p̂ l hd[ �_l p�^l kpr j e_l ò pÄ
O�ò al onl �_[ �qo[ kpm[ owk^e[ �` �_[ �^l h[ ] l o[ nEl �` kqò �mò pq[ _l ò pÃ�ò pml kp<s` ep�m̀ h[
ej mh̀ j ` kq[ nEl �` �r qehex[ _l ò pÄ
O�_` p̀ ksl hsej ` kql �_` �^[ j m[ kd[ p�_` �heq̀ o[ ^e[ �_eceq[ h�` �` j �I@Ã�^l j �` pm̀ ^e[ h�` kal nr `
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[ ^l j m[ kdl r � [ � peqr [ nEl � fr kql � _[ p� ` kqe_[ _` p� ^l j m̀ q̀ kq̀ pÃ� ò al on[ k_l � j ` ^[ kepj l p� nr `
m̀ oj eq[ j �r j [ �j ` hdl o�_` à p[ �` �mol q̀ nEl �_l p�^l kpr j e_l ò pÃ�^l kqoe] r ek_l �m[ o[ �[ �_` kék^e[
_l p� ^[ pl p� nr ` � l p� ^l kpr j e_l ò p� aex` o[ j � ^d` c[ o� @� @ppl ^e[ nEl � ` � k[ � ej mh̀ j ` kq[ nEl � _`
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ao[ r _` p�kl p�m[ c[ j ` kql pÃ�mò s` k_l çp̀ �[ �qol ^[ �_` �ekal oj [ nEl �nr [ kql �[ �ò ^h[ j [ nÇ̀ p�m[ o[
e_` kqeaê [ o�q̀ k_wk^e[ p�` �[ kq̀ ^em[ o�k` ^` ppe_[ _` p�_` �ekq̀ os` knEl À
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_ek[ j ex[ _l � m̀ hl � A[ k^l � _` � Pl oqr c[ hÀ� @� @ppl ^e[ nEl � e_` kqeaê l r � l p� q̀ j [ p� _` � ao[ r _` p� `
] r oh[ pÃ� ` u^hr pEl � aek[ k^` eo[ � ` � qo[ kpm[ owk^e[ � k[ p� al oj [ p� _` � [ r q̀ kqê [ nEl � ^l j l � q̀ j [ p
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N[ � p̀ nr wk^e[ � _[ � Qr ` eu[ � [ mò p̀ kq[ _[ � @� Pol s` _l o[ � _` � Jr pqen[ � ` j � � � � � Ã� ^l kfr kq[ j ` kq̀
^l j � l r qo[ p� l oc[ kex[ nÇ̀ pÃ� [ � CDBO� ^l kp̀ cr er � ^l hl ^[ o� [ � ò cr h[ j ` kq[ nEl � _l � Ceò eql � [ l
Dpnr ` ^ej ` kql �k[ �@c` k_[ �Pl hœqê [ À�Dj � � � � � Ã� l �F l s` okl � à x�^l kpq[ o�_l � p̀ r �Pol co[ j [ � [
[ mol s[ nEl �_[ �ò cr h[ j ` kq[ nEl Ã�^l kpqeqr er �r j �For ml �_` �To[ ] [ hdl �m[ o[ �l �` à eql �` �[ ] oer �r j [
a[ p̀ �_` �[ r p̂ r hq[ nEl �mé] hê [ �m[ o[ �[ �ò ^` nEl �_` �^l kqoe] r ql pÃ�` j �m[ o[ h̀ hl �@�` h[ ] l o[ nEl �_l
mol f̀ ql �_` �_` ^ò ql çh̀ eÀ
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P[ o[ � l p� ^l kpr j e_l ò pÃ� l � ^[ oò c[ j ` kql � _` � s` œ̂r hl � ` huqoê l � k[ � ò _` � mé] hê [ � ` o[ � j r eql
^l j mhê [ _l Ã�p̀ k_l �mò ^epl �^l kqo[ q[ o�mò se[ j ` kq̀ �r j �^l j ` ô e[ hex[ _l o�_` �` k` oce[ �` huqoê [ Ã
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hej eq[ nEl �_` �^l kpr j l À
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l ] oec[ pp̀ �[ l �^r j moej ` kql �_` �kœs` ep�j œkej l p�_[ �nr [ he_[ _` �_l p�p̀ osenl p�mò pq[ _l p�m̀ h[ p
` kqe_[ _` p�c` pql o[ p�_` �<cr [ �` �ò pœ_r l p�` �nr ` �mò sepp̀ �^l j m̀ kp[ nÇ̀ p�[ r ql j <qê [ p�m[ c[ p
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[ nr uj �_[ p�` um̀ ^q[ qes[ p�_l p�^l kpr j e_l ò p�` �_ep̂ l o_l r �_[ �k` ^` ppe_[ _` �_` �p̀ �[ mò p̀ kq[ o
ò ^h[ j [ nEl �` p̂ oeq[ �m[ o[ �q̀ o�_eò eql �@�^l j m̀ kp[ nEl À�
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P` o[ kq̀ � ` pq̀ � ^l kq̀ uql Ã� [ �CDBO�_` à k_` r Ã�kl �>j ] eql � _[ � pr [ �mr ] hê [ nEl Ã� [ � k` ^` ppe_[ _`
r oc` kq̀ �_` Â

Pol ^` _` o�[ �r j [ �ò sepEl �_l �B¾_ecl �_[ �Pr ] hê e_[ _` Ã�[ _[ mq[ k_l çl �@p�` pm̀ ^eaê e_[ _` p�_[
` ^l kl j e[ �_eceq[ h�` �_[ p�kl s[ p�al oj [ p�_` �^l j r kê [ nEl �^l j ` ô e[ hÄ
Ikqol _r xeo� ò pqoenÇ̀ p� j [ ep�^h[ o[ p�nr [ kql � [ l � l ] f̀ ql �_[ �mr ] hê e_[ _` Ã�` pm̀ ^e[ hj ` kq̀ � ` j
p̀ ql ò p�p̀ kpœs` epÄ
C` kpeaê [ o�[ p�ò co[ p�[ mhê <s` ep�[ l �j [ og` qekc�_` �ekahr wk^e[ Ã�ò al on[ k_l �[ �l ] oec[ nEl �_`
e_` kqeaê [ nEl �ek` nr œsl ^[ �_` �^l kq̀ é_l p�mr ] hê eq<oel pÄ
Sej mheaê [ o�l �ò cej ` �mol ^` ppr [ h�[ mhê <s` h�@�aep̂ [ hex[ nEl �` �p[ k^el k[ j ` kql �_` �ekao[ nÇ̀ pÄ
Dpq[ ] ` h̀ ^` o�hej eq̀ p�j [ ep�oecl ol pl p�^l j �sepq[ �@�mol q̀ nEl �_` �^l kpr j e_l ò p�sr hk` o<s` epÀ

M[ og̀ qekc�_` �Ikahr wk^e[ �̀ �Pr ] hêe_[ _` �Ceceq[ h

Ikq̀ os` knEl �pl ] ò �[ �Dpqo[ quce[ �×” cr [ �nr ` �Uk` Ø�

@� CDBO� [ ppek[ hl r � l � Ce[ � Mr k_e[ h� _[ � ” cr [ � ^l j � [
_esr hc[ nEl � _[ � pr [ � ml penEl � pl ] ò � [ � Dpqo[ quce[ � ×” cr [
nr ` � Uk` ØÀ� @� ekq̀ os` knEl � ` knr [ _ol r çp̀ � kl � ^l kq̀ uql
_[ � peqr [ nEl � dœ_oê [ � kl � @hc[ os` Ã� l k_` Ã� [ m̀ p[ o� _[
j ` hdl oe[ �s` oeaê [ _[ �kl p�kœs` ep�_` �[ oj [ x` k[ j ` kql �_[ p
[ h] r à eo[ pÃ� [ � mò ppEl � pl ] ò � l p� ò ^r opl p� dœ_oê l p� p̀
j [ kquj � peckeaê [ qes[ Ã� p̀ k_l � [ � c` pqEl � ` aê è kq̀ � _[
<cr [ � r j � _` p[ ael � ` pqor qr o[ hÃ� ^l kal oj ` � _[ _l p� _[
@cwk^e[ �Pl oqr cr ` p[ �_l �@j ] è kq̀ À

@� ml penEl � _[ � CDBO� _` pq[ ^l r � [ � k` ^` ppe_[ _` � _`
ml hœqê [ p� mé] hê [ p� l oè kq[ _[ p� m[ o[ � [ � ` aê ewk^e[ � `
ò _r nEl � _l � _` pm̀ o_œ̂el Ã� kl j ` [ _[ j ` kq̀ � [ qo[ sup� _[
_ej ekr enEl � _[ p� m̀ o_[ p� k[ p� ò _` p� _` � [ ] [ pq̀ ^ej ` kql Ã
] ` j � ^l j l � m[ o[ � [ � ` nr e_[ _` � kl � [ ^` ppl � @� <cr [ Ã
p[ hs[ cr [ o_[ k_l � l p� ^l kpr j e_l ò p� a[ ^` � [ � [ r j ` kql p
q[ oea<oel p�_` pmol ml ô el k[ _l pÀ�

El e� ecr [ hj ` kq̀ � pr ] hekd[ _[ � [ � ej ml oq>k^e[ � _[
pr pq̀ kq[ ] ehe_[ _` � ` � _[ � ekl s[ nEl Ã� mol j l s` k_l
pl hr nÇ̀ p� nr ` � ò al ô ` j � [ � ò pehewk^e[ � dœ_oê [ � `
[ pp̀ cr ò j � r j [ � c` pqEl � ò pml kp<s` h� _` � r j � ò ^r opl
` pp̀ k^e[ hÀ
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@� CDBO� m[ oqê eml r � kr j [ � j ` p[ çò _l k_[ � mol j l se_[ � m̀ h[ � @S@D� ê� @r ql oe_[ _` � _`
S` cr o[ kn[ �@hej ` kq[ o�` �D̂ l k¾j ê [ Ã�ml o�l ^[ peEl �_l �Ce[ �Mr k_e[ h�_[ �S` cr o[ kn[ �@hej ` kq[ o
¯¨ WESC� � � � °À� O� _` ] [ q̀ � ek^e_er � pl ] ò � [ � mò p̀ kn[ � _` � [ ^oeh[ j e_[ � k[ � ^[ _` e[ � [ hej ` kq[ oÃ
ò r kek_l � _eà ò kq̀ p� m̀ opm̀ qes[ p� qu^kê [ pÃ� ò cr h[ q¾oe[ p� ` � _l � p` ql o� [ hej ` kq[ oÃ� ^l j
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_[ � ek_épqoe[ � [ hej ` kq[ o� k[ � j eqec[ nEl � _` pq̀ � ^l kq[ j ek[ kq̀ À� El e� ecr [ hj ` kq̀ � _` pq[ ^[ _[ � [
ò h̀ s>k^e[ �_[ �[ qr [ nEl �_[ p�[ r ql oe_[ _` p�mé] hê [ pÃ�kl j ` [ _[ j ` kq̀ �[ qo[ sup�_[ �[ mhê [ nEl �_l
moek^œmel � _[ � mò ^[ r nEl Ã� ò al on[ k_l � [ � k` ^` ppe_[ _` � _` � r j [ � [ ] l o_[ c` j � [ oqê r h[ _[ � ` kqò
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` nr ehe] o[ _[ p�` �[ ^` ppœs` ep�[ l p�^l kpr j e_l ò pÀ�
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@NDB�ç�Dr ol m̀ [ k�^l kpr j ` o�sl ê ` �ek�pq[ k_[ o_ep[ qel k
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O�[ kl �_` �� � � � �j [ ô l r �[ �^l kpl he_[ nEl �_l �Dkal ô ` j ` kq�^l j l �r j [ �kl s[ �<ò [ �` pqo[ qucê [
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@� CDBO� ^l kqekr l r � [ � [ ^l j m[ kd[ o� ` � m[ oqê em[ o� k[ � ADUB� @BTION� ×sœ_` l � c[ j ` p
^l l o_ek[ q̀ _�[ ^qel kØÀ

@�[ nEl �×F[ j ` �Os` oØ�u�r j [ �[ nEl �_` �` kal ô ` j ` kqÃ�h[ kn[ _[ �` j � � � �_` �p̀ q̀ j ] ol �_` �� � � � Ã
m̀ hl �ADUB�fr kq[ j ` kq̀ �^l j �� � � l r qo[ p�l oc[ kex[ nÇ̀ p�_` �^l kpr j e_l ò pÀ�O�[ h̀ oq[ �_` pq[ ^l r
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EB�� � Ã�Mek` ^o[ aqÃ�Bh[ pd�l a�Bh[ kp�` �l r qol p°Ã�[ à q[ k_l �j ehdÇ̀ p�_` �^l kpr j e_l ò p�` r ol m̀ r pÀ�

Dj �^l kp̀ nr wk^e[ �_` pq̀ �[ h̀ oq[ Ã�` j �� � � � Ã�[ �ò _` �BPB�` pq[ ] ` h̀ ^` r �^l kq[ ^ql p�` �al oj [ p�_`
^l h[ ] l o[ nEl � ^l j � l �ADUB� ` � j ` j ] ol p�m[ oqê em[ kq̀ p�k[ � [ nEl Ã� q̀ k_l � ` j � sepq[ � [ �mol q̀ nEl
_l p�^l kpr j e_l ò pÀ

Sr pq̀ kq[ ] ehe_[ _` �̀ �@hej ` kq[ nEl

P[ oqê em[ nEl �kl �` pqr _l �DU�D̂ l h[ ] ` h�Mvpq̀ ov�Sdl mmekc
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` r ol m̀ r À
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mol _r ql p�^l j �o¾qr hl �` ^l h¾cê l � �̄ � �« �_l p�mol _r ql p�[ k[ hep[ _l p°Ã�j [ p�ò s` h[ o[ j �nr ` �` pp̀ p
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Dpq[ �^l k^hr pEl �ò al onl r �[ �ej ml oq>k^e[ �_` �mol j l s` o�[ �` um[ kpEl �_[ � l à oq[ Ã�[ � j ` hdl oe[ �_[
sepe] ehe_[ _` � kl � ml kql � _` � s` k_[ � ` � l � ^l j mol j eppl � _l p� l m̀ o[ _l ò p� ` ^l k¾j ê l pÃ
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ek^hr ek_l �[ �Rv[ k[ eoÄ
@hq̀ o[ nÇ̀ p�^l kqo[ qr [ ep�` �ej ml penEl �_` �^[ oqÇ̀ p�_` �` j ] [ onr ` �` u^hr pes[ j ` kq̀ �_eceq[ epÄ
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^l j � l p� m[ ô ` eol p� ` � ^l kpl he_[ k_l � r j � ^[ k[ h� _` � ^l j r kê [ nEl � ^l kqœkr l Ã� qo[ kpm[ ò kq̀ � `
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El o[ j �ò ^l kd` ^e_[ p�^l j l �Eò cr ` pe[ p�M[ ep�Po¾uej [ p�_l �Bl kpr j e_l oÂ
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œp̀ Ã� ` j
m[ oqê r h[ oÃ� l �ek^ò j ` kql �_` � � � � � � � Ã� � �ý � ò pr hq[ kq̀ �_l � [ oò k_[ j ` kql �_[ p�ekpq[ h[ nÇ̀ p�_l
� ÀF�mepl �_l �` _eaœ̂el �p̀ _` Ã�` j �Lep] l [ À�@ppej �p̀ k_l Ã�l �ql q[ h�_` �l r qo[ p�ò ^` eq[ p�[ r j ` kq[ �_`
� � � � � � � Ã� � �ý � ` j � � � � � �m[ o[ � � � � � � � � Ã� � �ý � ` j � � � � � Ã� [ m̀ p[ o�_[ p�nr ` ] o[ p� ò cepq[ _[ p� ` j
mol f̀ ql p� k[ ^el k[ ep� ` � ^l j r keq<oel pÃ� [ p� nr [ ep� al o[ j � ^l j m̀ kp[ _[ p� ml o� [ ^oup̂ ej l p� kl p
mol ql ^l hl p�^l j �B>j [ o[ p�Mr kê em[ epÃ� [ ppej �^l j l Ã�m̀ h[ p� ò ^` eq[ p�_l p� [ q̀ k_ej ` kql p� ` �_`
p̀ kd[ p�_` �mò p̀ kn[ À
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