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UNCP�ep�qd` �h̀ [ _ekc�Ukeq̀ _�N[ qel kp�l oc[ kep[ qel k�aecdqekc�ql �` k_�qd`
ekfr pqê ` �l a�ml s` oqvÃ�ek` nr [ heqvÃ�[ k_�^hej [ q̀ �^d[ kc` À�Wl ogekc�t eqd�l r o
] ol [ _�k` qt l og�l a�` um̀ oqp�[ k_�m[ oqk` op�ek�� � � �^l r kqoè pÃ�t ` �d` hm
k[ qel kp�ql �] r eh_�ekq̀ co[ q̀ _Ã�h[ pqekc�pl hr qel kp�al o�m̀ l mh̀ �[ k_�mh[ k` qÀ
L` [ ok�j l ò �[ q�r k_mÀl oc�l o�al hhl t �ª UNCPÀ�

Td` �sè t p�` umò pp̀ _�ek�qdep�mr ] hê [ qel k�[ ò �qdl p̀ �l a�qd` �[ r qdl ōp°�[ k_
_l �kl q�k` ^` pp[ oehv�ò mò p̀ kq�qdl p̀ �l a�qd` �Ukeq̀ _�N[ qel kpÃ�ek^hr _ekc
UNCPÃ�l o�qd` �UN�M` j ] ` o�Sq[ q̀ pÀ�

Bl mvoecdq�� �UNCP�� � � � À�@hh�oecdqp�ò p̀ os` _À�Ok` �Ukeq̀ _�N[ qel kp
Ph[ x[ Ã�NDW�YORKÃ�NY�� � � � Ã�US@�
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@q�qd` �D_c` �l a�P[ oqê em[ qel k

Hl t �R̀ p` [ ô d�[ k_�C` s` hl mj ` kq�ep�mol j l qekc�^esê
` kc[ c` j ` kq�[ k_�` k[ ] hekc�^l hh̀ ^qes` �ekq̀ hhec` k^` �ek�qd` �Fhl ] [ h
M[ fl oeqv�

���

Ikqol _r ^qel k��

Besê �` kc[ c` j ` kq�[ k_�dr j [ k�_` s` hl mj ` kq
Besê �` kc[ c` j ` kq�[ p�[ k�` k[ ] h̀ o�l a�^l hh̀ ^qes` �ekq̀ hhec` k^`
Ikkl s[ qel k�mo[ ^qê ` �ek�qd` �UNCP�@̂^` h̀ o[ ql o�L[ ] p�N` qt l og
M[ q̀ oe[ hp�[ k_�j ` qdl _p
Tdò ` �` j ` oc` kq�m[ qq̀ okp

Dk[ ] hekc�sl ê ` À�Hl t �R¦ C�d` hmp�q[ g` �qd` �m̀ opm̀ ^qes` p�l a
^eqex` kp�ekql �ml hê v�j [ gekc
@oc` kqek[ Â�^eqex` k�p̂ è k^`
M` uê l Â�[ �ml oqal hel �al o�^l kpr hq[ qel kp�t eqd�ek_ec` kl r p�m̀ l mh̀ p�
Ml ol ^^l Â�al ò col r k_ekc�^l j j r keqv�sl ê ` p�ek�k[ qel k[ h�_e[ hl cr ` p
l k�@oqeaê e[ h�Ikq̀ hhec` k^`
Ml x[ j ] enr ` Â�qd` �ml t ` o�l a�pql ovq̀ hhekc
Sl r qd�@aoê [ Â�Jr pq�Dk` ocv�To[ kpeqel k

Bl hh[ ] l o[ qes` �_` peckÀ�Hl t �R¦ C�d` hmp�] oekc�pq[ g` dl h_` op
ql c` qd` o�ql �aek_�pd[ ò _�pl hr qel kp�ql �^l j mh̀ u�mol ] h̀ j p
Cl j ekê [ k�R̀ mr ] hê Â�ej mol sekc�t [ pq̀ �^l hh̀ ^qel k
Nl oqd�M[ ^` _l ke[ Â�] el t [ pq̀
P[ k[ j [ Â�ekq̀ oc` k` o[ qel k[ h�_` peck�l a�mr ] hê �pm[ ^` p�t eqd
c` k` o[ qes` �@I
Pdehemmek` pÂ�pqò kcqd` kekc�al l _�pvpq̀ j p
Ux] ` gepq[ kÂ�ej mol s` _�mr ] hê �p̀ osê ` �_` hes` ov�[ k_�` kd[ k^` _
cl s` ok[ k^` �ek�or o[ h�^l j j r keqè p

Smr ooekc�^l j j r keqv�l oc[ kexekcÀ�Hl t �R¦ C�d` hmp�q[ m�ekql
^l j j r keqv�ò pehè k^` �[ k_�r khl ^g�p` haçl oc[ kex[ qel k
Io[ nÂ�ò çcol r k_ekc�qd` �pl ^e[ h�^l kqo[ ^q
K` kv[ Â�t [ q̀ o�j [ k[ c` j ` kq
P[ o[ cr [ vÂ�m[ oqê em[ ql ov�pl ^e[ h�ekkl s[ qel k�ql �[ __ò pp�^l j j r keqv
^d[ hh̀ kc` p
Td[ eh[ k_Â�Bl j j r keqvçh̀ _�[ ^qel k�[ c[ ekpq�[ eo�ml hhr qel k�[ k_�al ò pq
aeò p
Toeke_[ _�[ k_�Tl ] [ cl Â�Bl j j r keqvç_oes` k�m̀ [ ^` ] r eh_ekc

Bl k^hr pel kp

@k�` j ` oc` kq�ò p̀ [ ô d�[ c` k_[

Ae] hel co[ mdv
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Besê �` kc[ c` j ` kq�[ k_�dr j [ k�_` s` hl mj ` kq
UNCP�_` aek` p�^esê �` kc[ c` j ` kq�[ p�qd` �] ol [ _�o[ kc` �l a�[ ^qel kp
r k_` oq[ g` k�] v�ek_ese_r [ h�[ k_�^l hh̀ ^qes` �[ ^ql op�l m̀ o[ qekc�ek�qd` �^eseh
pl ^è qv�[ ò k[ À�Tdol r cd�eqÃ�m̀ l mh̀ �^l j ` �ql c` qd` oÃ�[ p�j ` j ] ` op�l a�[
^l j j r keqvÃ�ql �mr opr ` �pd[ ò _�cl [ hp�³�´À�Tdep�mol ^` pp�^[ k�q[ g` �_eaà ò kq
al oj pÀ�Iq�j [ v�] ` �c` [ ò _�ql t [ o_p�ekahr ` k^ekc�qd` �[ ^qel kp�l a�qd` �pq[ q̀ �ê
pr ^d�[ p�t d` k�m̀ l mh̀ �l oc[ kex` �ql �mol se_` �ekmr qp�ekql �ml hê v�j [ gekcÀ
Oo�eq�j [ v�] ` �j l ò �^l j j r keqvçal ^r p̀ _�ê�al o�ekpq[ k^` Ã�t d` k�m̀ l mh̀
q[ m�ekql �hl ^[ h�gkl t h̀ _c` �[ k_�ò h[ qel kp�ql �c` k` o[ q̀ �k` t �pl hr qel kp�ql
pd[ ò _�_` s` hl mj ` kq�^d[ hh̀ kc` pÀ

Ik�[ hh�eqp�_eaà ò kq�al oj pÃ�^esê �` kc[ c` j ` kq�ep�[ �dr j [ k�oecdqÀ�Pol q̀ ^qekc
m̀ l mh̀ Ûp�[ ] eheqv�ql �j ` [ kekcar hhv�` kc[ c` �ek�mr ] hê �heà �ê�] ` vl k_�qd`
_` h̀ c[ qel k�l a�ml t ` o�ql �l aaê ` �dl h_` op�ê�ep�` pp̀ kqe[ h�ql �r mdl h_ekc
dr j [ k�_eckeqv�[ k_�aò ` _l j À�Besê �` kc[ c` j ` kq�d[ pÃ�qd` ò al ò Ã�[ k
ekqoekpê �s[ hr ` À�Hl t ` s` oÃ�[ q�qd` �p[ j ` �qej ` Ã�eq�[ hpl �d[ p�[ k�ekpqor j ` kq[ h
s[ hr ` �[ p�[ k�` k[ ] h̀ o�l a�^l hh̀ ^qes` �ekq̀ hhec` k^` Ã�t dê dÃ�ek�qd` �oecdq
^eô r j pq[ k^` pÃ�h̀ [ _p�ql �] ` qq̀ o�^l hh̀ ^qes` �_` ^epel kp�[ k_�r khl ^gp
] ` k` aeqp�al o�dr j [ k�_` s` hl mj ` kqÀ

Td` �� � � � ç� � � � �UNCP�Sqo[ q̀ cê �Ph[ k�ò ^l ckex` p�mol q̀ ^qekc�[ k_
mol j l qekc�qd` �^l k_eqel kp�al o�^esê �` kc[ c` j ` kq�[ p�[ k�` pp̀ kqe[ h
^l k_eqel k�al o�` aà ^qes` �cl s` ok[ k^` À�Besê �` kc[ c` j ` kq�ep�[ hpl �^` kqo[ h
ql �qd` �chl ] [ h�mol co[ j j ` �×Fl s` ok[ k^` �al o�P` l mh̀ �[ k_�Ph[ k` qÃØ
[ k^dl ò _�ek�UNCPÛp�Fl s` ok[ k^` Ã�Rr h̀ �l a�L[ t �[ k_�P` [ ^` ] r eh_ekc
Hr ] À�Td` �mol co[ j j ` �p̀ ` gp�ql �` k[ ] h̀ �j ` [ kekcar h�m[ oqê em[ qel k�[ p�[
t [ v�ql �` j ml t ` o�m̀ l mh̀ �[ p�ml peqes` �[ c` kqp�l a�^d[ kc` �ek�[ k�[ k_�l m̀ k
[ k_�ek^hr pes` �mr ] hê �pmd` ò À

Besê �` kc[ c` j ` kq�[ p�[ k�` k[ ] h̀ o�l a�^l hh̀ ^qes`
ekq̀ hhec` k^`
Wd` k�m̀ l mh̀ �ml l h�ql c` qd` o�ekpecdqpÃ�pgehhp�[ k_�e_` [ p�ek�[
^l hh[ ] l o[ qes` �mol ^` ppÃ�qd` eo�^l kqoe] r qel kp�l aq̀ k�] ` ^l j ` �j l ò �qd[ k
qd` �pr j �l a�qd` eo�ek_ese_r [ h�` aal oqpÀ�Tdep�` kd[ k^` _�^[ m[ ^eqv�ê�t dê d�t `
ò à o�ql �[ p�×̂ l hh̀ ^qes` �ekq̀ hhec` k^` Ø�ê�^[ k�] ` �s` ov�ml t ` oar h�[ k_�d[ p
[ ht [ vp�] ` ` k�^` kqo[ h�ql �dr j [ keqvÛp�[ ] eheqv�ql �pl hs` �mol ] h̀ j p�nr ê ghv
[ k_�[ q�p̂ [ h̀ À�S^dl h[ opÃ�[ ^qesepqpÃ�mr ] hê �l aaê e[ hp�[ k_�ml heqê e[ kp�d[ s`
] ` ` k�nr ê g�ql �` um̀ oej ` kq�t eqd�[ mmhvekc�qd` �^l hh̀ ^qes` �ekq̀ hhec` k^`
ao[ j ` t l og�ql �^esê �` kc[ c` j ` kqÃ�` pm̀ ^e[ hhv�[ p�qd` �Ikq̀ ok` q�] ` ^[ j `
[ s[ eh[ ] h̀ �ql �j l ò �l a�qd` �t l oh_Ûp�^eqex` kp�` s` ov�v` [ oÃ�ò _r ^ekc�qd` �^l pq
l a�gkl t h̀ _c` �pd[ oekc�[ k_�_e[ hl cr ` �³� ´Ã�³� ´Ã�³� ´Ã�³� ´À

�



Besê �` kc[ c` j ` kqÃ�] v�j l ] ehexekc�j ` j ] ` op�l a�pl ^è qv�] ` vl k_�qd`
^l kaek` p�l a�mr ] hê �ekpqeqr qel kp�[ k_�] v�] r eh_ekc�] oe_c` p�] ` qt ` ` k
^l j j r keqè p�[ k_�mr ] hê �ekpqeqr qel kpÃ�ep�[ �j [ fl o�_oes` o�l a�^l hh̀ ^qes`
ekq̀ hhec` k^` À�Av�qdep�q̀ oj �t ` �j ` [ k�qd` �` kd[ k^` _�^[ m[ ^eqv�qd[ q�ep
^ò [ q̀ _�t d` k�m̀ l mh̀ �t l og�ql c` qd` oÃ�l aq̀ k�t eqd�qd` �d` hm�l a
q̀ ^dkl hl cvÃ�ql �j l ] ehex` �[ �t e_` o�o[ kc` �l a�ekal oj [ qel kÃ�e_` [ p�[ k_
ekpecdqpÀ�Dpm̀ ^e[ hhv�t d` k�eq�ep�qor hv�ek^hr pes` �ê�t d` k�eq�^ò [ q̀ p�pm[ ^`
al o�m̀ l mh̀ �aol j �[ hh�t [ hgp�l a�heà �ql �^l kqoe] r q̀ �ê�^l hh̀ ^qes` �ekq̀ hhec` k^`
^[ k�d[ s` �[ �j [ fl o�ej m[ ^q�ek�d[ ok` ppekc�l r o�t l oh_Ûp�^l hh̀ ^qes`
] o[ ekml t ` o�[ k_�r kh̀ [ pdekc�dr j [ k�ekc` kr eqvÀ

Ikkl s[ qel k�mo[ ^qê ` �ek�qd` �UNCP�@̂^` h̀ o[ ql o�L[ ] p
N` qt l og
Tdep�ò ml oq�_ep̂ r pp̀ p�qd` �ml q̀ kqe[ h�al o�ekkl s[ qel k�ql �` kd[ k^` �[ k_
pr mml oq�^esê �` kc[ c` j ` kqÃ�] [ p̀ _�l k�qd` �` um̀ oè k^` �l a�qd` �UNCP
@̂^` h̀ o[ ql o�L[ ] p�ê�qd` �t l oh_Ûp�h[ oc` pq�[ k_�a[ pq̀ pq�h̀ [ okekc�k` qt l og�l k
Ùt ê g` _Û�pr pq[ ek[ ] h̀ �_` s` hl mj ` kq�^d[ hh̀ kc` p�³� ´À�Bl ç] r ehq�[ p�[ �fl ekq
s` kqr ò �t eqd�qd` �È _` o[ h�Mekepqov�al o�D̂ l kl j ê �Bl l m̀ o[ qel k�[ k_
C` s` hl mj ` kq�l a�F` oj [ kv�[ k_�qd` �Q[ q[ o�Er k_�al o�C` s` hl mj ` kqÃ�qd`
N` qt l og�ep�^l j ml p̀ _�l a�� � �L[ ] �q̀ [ j p�^l s` oekc�� � � �^l r kqoè p�[ k_
q[ mp�ekql �hl ^[ h�ekkl s[ qel kp�ql �^ò [ q̀ �[ ^qel k[ ] h̀ �ekpecdqp�[ k_�ò ej [ cek`
pr pq[ ek[ ] h̀ �_` s` hl mj ` kq�al o�qd` �� �pq�^` kqr ovÀ�Iq�t [ p�_` peck` _�[ p�[
k` qt l og�pm̀ ^eaê [ hhv�ql �] ` qq̀ o�q[ m�ekql �^l hh̀ ^qes` �ekq̀ hhec` k^` �³� ´À�

Tl �j l ] ehex` �^l hh̀ ^qes` �ekq̀ hhec` k^` �qd` �N` qt l og�` kc[ c` p�ek�R̀ p̀ [ ô d
[ k_�C` s` hl mj ` kq�¯R¦ C°À�Iq�] oekcp�ql �] ` [ o�ekkl s[ qel k�j ` qdl _p�o[ kcekc
aol j �` qdkl co[ mdê Ã�heg` �m[ oqê em[ kq�l ] p̀ os[ qel kÃ�ql �nr [ kqeq[ qes` Ã�heg`
` um̀ oej ` kqpÃ�ql �_` peckç] [ p̀ _Ã�heg` �mol ql qvmekcÀ�Td` �[ mmhê [ qel k�l a
qd` p̀ �j ` qdl _p�mol _r ^` p�t l ogekc�dvml qd` p̀ p�[ k_�c` k` o[ q̀ p
[ ^qel k[ ] h̀ �` se_` k^` �ql �s[ he_[ q̀ �qd` j À�

D[ ^d�L[ ] �ek�qd` �N` qt l og�_` ^e_` p�[ r ql kl j l r phv�t d[ q�ql �t l og�l kÀ�Ik
pl j ` �^[ p̀ pÃ�dl t ` s` oÃ�p̀ s` o[ h�L[ ] p�ek_` m̀ k_` kqhv�^l ks` oc` �l k�qd`
p[ j ` �eppr ` �l o�[ mmol [ ^d�ê�eqp̀ ha�[ �al oj �l a�^l hh̀ ^qes` �ekq̀ hhec` k^` À�W`
ekq̀ omò q�^l ks` oc` k^` �[ p�ò h̀ s[ k^` Ä�eq�ep�[ �peck[ h�qd[ q�[ k�[ ò [ �l a�t l og
d[ p�c` k` o[ h�ò h̀ s[ k^` �] ` vl k_�qd` �pm̀ ^e[ h�^eô r j pq[ k^` p�l a�[ �à t
^l r kqoè pÀ�Pr ] hê �m[ oqê em[ qel k�ep�l k` �pr ^d�[ ò [ �l a�t l ogÀ�M[ kv�L[ ] p
d[ s` �[ mmhè _�ekkl s[ qel k�j ` qdl _p�ql �j [ g` �m[ oqê em[ qel k�] ` qq̀ oÃ�a[ pq̀ o
[ k_�^d` [ m̀ oÃ�mr pdekc�qd` �` _c` �l a�^esê �` kc[ c` j ` kq�[ k_�ar oqd` o
pmò [ _ekc�qd` �] ` k` aeqp�l a�^l hh̀ ^qes` �ekq̀ hhec` k^` �al o�_` s` hl mj ` kq
mo[ ^qê ` À�

�



M[ q̀ oe[ hp�[ k_�j ` qdl _p
Td` �@̂ ^` h̀ o[ ql o�L[ ] p�N` qt l og�r mdl h_p�[ �^r hqr ò �l a�gkl t h̀ _c` �pd[ oekc
qdol r cd�_l ^r j ` kq[ qel k�¯×t l ogekc�l r q�hl r _Ø°À�Sek^` �eqp�ek^` mqel k�ek�� � � � Ã
` [ ^d�L[ ] �d[ p�^l kqoe] r q̀ _�ql �_eceq[ h�ò ml peql oè p�^l j j l k�ql �qd` �` kqeò
k` qt l ogÀ�@p�l a�� � � � Ã�qd` p̀ �ò ml peql oè p�d[ s` �] ` ` k�à _` o[ q̀ _�ek�[
pekch̀ �_[ q[ ] [ p̀ Ã�^[ hh̀ _�qd` �SCF�Ikkl s[ qel k�Bl j j l kp�³� ´À�@q�qd` �qej ` �l a
t oeqekcÃ�eq�ek_` u` p�l s` o�� � Ã� � � �_l ^r j ` kqp�mol _r ^` _�] v�qd` �k` qt l ogÀ�Tl
j [ m�qd` �` uq̀ kq�l a�qd` �eksl hs` j ` kq�l a�qd` �k` qt l og�ek�^esê �` kc[ c` j ` kqÃ
t ` �aeopq�o[ k�[ �p̀ [ ô d�l k�qd` �SCF�Bl j j l kp�al o�×̂ esê �` kc[ c` j ` kqØÀ�Td`
p̀ [ ô d�t [ p�p̀ j [ kqê �o[ qd` o�qd[ k�q̀ uqr [ hÃ�ml t ` ò _�] v�[ �L[ oc` �L[ kcr [ c`
Ml _` h� L̄h[ j [ �� À�°À�S` j [ kqê �p̀ [ ô d` p�ò qr ok�[ hh�eq̀ j p�ek�qd` �_[ q[ ] [ p̀ Ã
o[ kg` _�] v�mol uej eqv�ql �qd` �p̀ [ ô d�q̀ oj �ek�s` ^ql o�pm[ ^` À�

N` uqÃ�t ` �ò [ _�qdol r cd�qd` �p̀ [ ô d�ò pr hqp�pq[ oqekc�aol j �qd` �decd` pqç
o[ kg` _�[ k_�pql mm̀ _�t d` k�qd` �o[ kgekc�cl q�hl t �` kl r cd�qd[ q�qd` �ò pr hqp
t ` ò �kl �hl kc` o�ò h̀ s[ kqÃ�[ q�[ mmol uej [ q̀ hv�� � � �_l ^r j ` kqpÀ�W` �al r k_
� � �@̂ ^` h̀ o[ ql o�L[ ] p�aol j �[ hh�ò cel kp�qd[ q�t ` ò �al ^r pekc�` umhê eqhv�l k
ekkl s[ qes` �al oj p�l a�m[ oqê em[ qel kÀ�Tdep�ep�[ k�r k_` ò pqej [ qel k�l a�qd`
kr j ] ` o�l a�L[ ] p�qd[ q�[ ò �t l ogekc�l k�ekkl s[ qes` �al oj p�l a�m[ oqê em[ qel kÃ
] ` ^[ r p̀ �L[ ] p�ê�moej ` _�ql �ò [ ^d�al o�^l hh̀ ^qes` �ekq̀ hhec` k^` �[ p�[ �j [ qq̀ o
l a�^l r op̀ �ê�q̀ k_�ql �_` mhl v�m[ oqê em[ ql ov�j ` qdl _pÃ�pl j ` qej ` p�ek�[ k
ekkl s[ qes` �t [ vÃ�t d[ q̀ s` o�qd` v�[ ò �t l ogekc�l kÀ�Tdep�j ` [ kp�qd[ q�qd` v
qd` j p̀ hs` p�r p̀ Ã�al o�pl j ` �l a�qd` eo�[ ^qeseqè pÃ�ao[ j ekcp�l qd` o�qd[ k�^esê
` kc[ c` j ` kq�ql �_` p̂ oe] ` �qd` �al ^r p�l a�qd` eo�t l og�¯×̂ hej [ q̀ �^d[ kc` Ø�l o
×qd` �^eô r h[ o�` ^l kl j vØÃ�al o�` u[ j mh̀ °�` s` k�qdl r cd�^esê �` kc[ c` j ` kq
eqp̀ ha�ep�^` kqo[ h�ql �qdl p̀ �[ ^qeseqè pÃ�pl j ` qej ` p�ek�ekkl s[ qes` �t [ vpÀ�@
^l hh̀ ^qel k�l a�] hl c�ml pqp�[ k_�l qd` o�_l ^r j ` kqp�mol _r ^` _�] v�ek_ese_r [ h
@̂^` h̀ o[ ql o�L[ ] p�ep�[ s[ eh[ ] h̀ �[ q�dqqmpÂ��p_cçekkl s[ qel kç
^l j j l kpÀl oc�k` uqçmo[ ^qê ` p�^esê ççm[ oqê em[ qel kÀ�

Eol j �qdep�pr ] p̀ qÃ�t ` �p̀ h̀ ^q̀ _�� � �` um̀ oè k^` p�qd[ q�t ` �al r k_�ql �] `
ekkl s[ qes` �ek�qd` �p̀ kp̀ �l a�mr pdekc�qd` �aol kqè o�l a�^esê �` kc[ c` j ` kqÀ�Td`
ò j [ ekekc�� � Ã�t deh̀ �ekq̀ ò pqekc�[ k_�ekkl s[ qes` �ek�l qd` o�_l j [ ekpÃ�_l �kl q
[ mm̀ [ o�ò h̀ s[ kq�ql �qdep�ò ml oqÀ�Eek[ hhvÃ�t ` �^[ ooè _�l r q�p̀ j eçpqor ^qr ò _
ekq̀ osè t p�t eqd�qd` �[ r qdl op�l a�qdl p̀ �� � �_l ^r j ` kqp�ql �^l hh̀ ^q�ò ah̀ ^qel kp
[ k_�h̀ [ okekcp�l k�qd` �mo[ ^qê ` �l a�^esê �` kc[ c` j ` kq�ek�qdl p̀
` um̀ oè k^` pÀ�

Tdò ` �` j ` oc` kq�m[ qq̀ okp
W` �aek_�qd[ q�qd` �j [ mm̀ _�` um̀ oè k^` p�q̀ k_�ql �co[ seq[ q̀ �[ ol r k_�qdò `
moej [ ov�[ ò [ p�l a�al ^r pÂ

Dk[ ] hekc�sl ê ` À�Ikeqe[ qes` p�t d` ò �R¦ C�d` hmp�^eqex` kp�ql �c` q�qd` eo
sl ê ` �d` [ o_�[ k_�ml hê v�j [ g` op�ql �hepq̀ kÃ�] oekcekc�ql �qd` eo�[ qq̀ kqel k
qd` �m̀ opm̀ ^qes` p�l a�j l ò �^eqex` kpÃ�[ k_�ek�cò [ q̀ o�_` q[ ehÀ

�



Bl hh[ ] l o[ qes` �_` peckÀ�Ikeqe[ qes` p�t d` ò �R¦ C�] oekcp�pq[ q̀ �[ k_�kl kç
pq[ q̀ �pq[ g` dl h_` op�ql c` qd` o�ql �aek_�pl hr qel kp�ql �^l j mh̀ u�mol ] h̀ j pÀ
Tdep�[ ò [ �al ^r p̀ p�l k�qd` �^l ç_` peck�l a�^l hh[ ] l o[ qes` �[ ^qel kÃ�o[ qd` o
qd[ k�ml hê v�qo[ kpal oj [ qel kÀ
Smr ooekc�^l j j r keqv�l oc[ kexekcÀ�Ikeqe[ qes` p�t d` ò �R¦ C�q[ mp�ekql
^l j j r keqv�ò pehè k^` �[ k_�r khl ^gekc�p̀ haçl oc[ kexekcÃ�pl �qd[ q
^l j j r keqè p�ê�[ r ql kl j l r phv�aol j �mr ] hê �ekpqeqr qel kp�ê�^[ k�e_` kqeav
pl hr qel kp�ql �pd[ ò _�^d[ hh̀ kc` pÀ

Bl kpe_` o�[ �s` ov�pej mh̀ �j l _` h�l a�^l hh̀ ^qes` �l r q̂ l j ` p�[ p�qd` �ò pr hq�l a�[
hek` [ o�mol ^` pp�qd[ q�^l kpepqp�l a�aeopqÃ�[ ^nr eoekc�ekal oj [ qel kÄ�p̀ ^l k_Ã
j [ gekc�_` ^epel kp�] [ p̀ _�l k�qd[ q�ekal oj [ qel kÄ�[ k_�qdeo_Ã�q[ gekc�[ ^qel k�ql
` u` ^r q̀ �qdl p̀ �_` ^epel kpÀ�Weqd�[ kl qd` o�pej mheaê [ qel kÃ�^l kpe_` o�qd`
^eqex` kovÛp�^l hh̀ ^qes` �ekq̀ hhec` k^` �[ k_�al oj [ hex` _�cl s` ok[ k^` �mol ^` pp̀ p
[ p�qd` �qt l �j [ ek�al ô ` p�qd[ q�_oes` �qdep�mol ^` ppÀ�Td` �qdò ` �m[ qq̀ okp
_` p̂ oe] ` _�[ ] l s` �^[ k�] ` �^h[ ppeaè _�ek�q̀ oj p�l a�qd` �md[ p̀ p�l a�qd`
mol ^` pp�t d` ò �^l hh̀ ^qes` �ekq̀ hhec` k^` �d[ p�[ �ol h̀ �ql �mh[ v�¯Eecr ò ��°À�@p�t `
j l s` �aol j �qd` �aeopq�ql �qd` �qdeo_Ã�_` ^epel k�j [ g` op�ò hv�l k�^l hh̀ ^qes`
ekq̀ hhec` k^` �al o�j l ò �md[ p̀ p�l a�qd[ q�hek` [ o�mol ^` ppÀ

Eecr ò ��À�Tdò ` �m[ qq̀ okp�ek�dl t �^l hh̀ ^qes` �ekq̀ hhec` k^` �] oekcp�[ ] l r q�_` s` hl mj ` kq�l r q̂ l j ` pÀTd` �` um̀ oè k^` p�` u[ j ek` _�d` ò �pt eq̂ d�] ` qt ` ` k�r pekc�al oj [ h
cl s` ok[ k^` �[ k_�^l hh̀ ^qes` �ekq̀ hhec` k^` �[ p�qd` v�cl �qdol r cd�_eaà ò kq�md[ p̀ p�l a�[ k�ekq̀ os` kqel k� [̄ ^nr eò �ekal oj [ qel kÃ�qd` k�j [ g` �[ �_` ^epel kÃ�qd` k�q[ g` �[ ^qel k�l k�eq°À

�



Td` �` um̀ oè k^` p�_` p̂ oe] ` _�ek�qd` �k` uq�p̀ ^qel k�p̀ ` g�ql �peqr [ q̀
qd` j p̀ hs` p�[ q�t d[ q�^l r h_�] ` �_` p̂ oe] ` _�[ p�×qd` �` _c` �l a�m[ oqê em[ qel kØÀ
Tdep�ep�qd` �^[ p̀ �al o�p̀ s` o[ h�ò [ pl kpÀ

EeopqÃ�qd` eo�r p̀ �l a�j l ò �` um̀ oej ` kq[ h�[ k_�[ _[ mqes` �[ mmol [ ^d` p�pr ^d�[ p
` qdkl co[ mdvÃ�sepr [ h�pql ovq̀ hhekcÃ�^eqex` kçc` k` o[ q̀ _�_[ q[ �[ k_
^l hh[ ] l o[ qes` �mol ql qvmekc�ò ah̀ ^qp�[ �ò p̀ [ ô d�[ k_�_` s` hl mj ` kq�j ek_p̀ qÃ
qdol r cd�t dê d�@̂ ^` h̀ o[ ql o�L[ ] p�p̀ ` g�ql �^l kk` ^q�UNCP�mol co[ j j ekc
t eqd�qd` �aol kqè o�l a�mo[ ^qê ` �ek�qd` �aè h_�l a�^esê �` kc[ c` j ` kq�mol j l qel kÀ
S` ^l k_Ã�qd` v�al ^r p�l k�[ j mheavekc�qd` �sl ê ` p�l a�qdl p̀ �×[ t [ v�aol j �qd`
^` kq̀ oØ�ê�qdl p̀ �t dl �[ ò �j [ ocek[ hex` _Ã�t d` qd` o�] ` ^[ r p̀ �l a�qd` eo
e_` kqeqvÃ�hl ^[ qel kÃ�` ^l kl j ê �pq[ qr p�l o�l qd` o�ò [ pl kpÀ�Ik�qdep�p̀ kp̀ Ã�qd` v
pr mml oq�` aal oqp�mr pdekc�qd` �] l r k_[ oè p�l a�` pq[ ] hepd` _�m[ oqê em[ qel k
kl oj pÀ

Tdeo_Ã�qd` v�[ ò �hl ^[ q̀ _�×[ q�qd` �` _c` Ø�[ hpl �ek�[ �h̀ pp�ml peqes` �p̀ kp̀ À�Td`
ml t ` oar h�al oj p�l a�^eqex` k�m[ oqê em[ qel k�qd` v�ehhr pqo[ q̀ �ò j [ ek�ao[ ceh̀ À
Td` v�^l r h_�kl q�q[ g` �mh[ ^` �ê�l o�qdoes` �ê�t eqdl r q�[ k�` k[ ] hekc
` kseol kj ` kq�al o�^esê �` kc[ c` j ` kq�l o�[ _` nr [ q̀ �mol q̀ ^qel k�ql �` kpr ò
qd[ q�m[ oqê em[ qel k�ep�p[ à À�

Ik�t d[ q�al hhl t pÃ�t ` �] oè ahv�mò p̀ kq�` [ ^d�l a�qd` �� � �^[ p̀ pÀ�W` �d[ s`
^dl p̀ k�ql �l oc[ kex` �qd` j �] v�` j ` oc` kq�[ ò [ �l a�al ^r pÃ�pl �qd[ q�qd` �ò [ _` o
pq[ oqp�t eqd�^[ p̀ p�^` kq̀ ò _�l k�^eqex` kp�j [ gekc�qd` eo�sl ê ` �d` [ o_Ã�[ k_
` k_�t eqd�^[ p̀ p�l a�^l j j r keqv�p̀ haçl oc[ kexekcÀ�

�
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Hl t �R¦ C�d` hmp�q[ g` �qd` �m̀ opm̀ ^qes` p�l a�^eqex` kp�ekql
ml hê v�j [ gekc

@oc` kqek[ Â�^eqex` k�p^è k^`

Vl hr kq̀ ` op�t eqd�] ê v^h̀ çj l r kq̀ _�p̀ kpl op�^v^h̀ �qd` �pqò ` qp�l a�
Ar ` kl p�@eò p�ql �^l hh̀ ^q�_[ q[ �qd[ q�ekal oj p�` kseol kj ` kq[ h�ml hê è p�

[ k_�_` ^epel kçj [ gekcÀ�Fò [ q̀ o�[ t [ ò k` pp�[ k_�k` t �pm[ ^` p�
l a�_e[ hl cr ` �[ ò �^ò [ q̀ _�ek�qd` �mol ^` ppÀ

Os` osè t
@eo�ml hhr qel k�ep�[ �col t ekc�^l k^` ok�ek�@oc` kqek[ Ã�m[ oqê r h[ ohv�Ar ` kl p
@eò pÃ�t d` ò �^l j j r keqè p�a[ ^` �hej eq̀ _�[ ^^` pp�ql �ò he[ ] h̀ �` kseol kj ` kq[ h
_[ q[ À�R̀ ^l ckexekc�qdepÃ�qd` �UNCP�@oc` kqek[ �@̂ ^` h̀ o[ ql o�L[ ] �m[ oqk` ò _
t eqd�qd` �cl s` okj ` kq�[ k_�l m̀ kçp̀ k` ^[ �ê�[ �chl ] [ h�ekeqe[ qes` �qd[ q
` j ml t ` op�^l j j r keqè p�ql �j l keql o�[ eo�nr [ heqv�ç�ql �h[ r k^d�[ �^eqex` k
p̂ è k^` �ekeqe[ qes` �al ^r p̀ _�l k�[ eo�ml hhr qel kÀ�Td` �mol f̀ ^q�` kc[ c` _
pqr _` kqp�[ k_�ò pe_` kqp�ek�] r eh_ekc�[ k_�_` mhl vekc�hl t ç̂ l pq�p̀ kpl op�ql
^l hh̀ ^q�ò [ hçqej ` �[ eo�ml hhr qel k�_[ q[ �ek�pm̀ ^eaê �hl ^[ qel kp�] v�^v^hekc
qdol r cd�qd` �^eqvÀ�

Vl hr kq̀ ` op�ql l g�ql �qd` �pqò ` qp�l k�qd` eo�] ê v^h̀ pÃ�` [ ^d�` nr emm̀ _�t eqd�[
d[ k_j [ _` �[ eo�nr [ heqv�p̀ kpl o�qd[ q�qd` v�] r ehq�qd` j p̀ hs` p�ek�^l j j r keqv
t l ogpdl mpÀ�El hhl t ekc�mò çj [ mm̀ _�ol r q̀ p�qdol r cd�qd` eo�k` ecd] l odl l _pÃ
qd` v�^l hh̀ ^q̀ _�ò [ hçqej ` �ml hhr qel k�_[ q[ Ã�qo[ kpal oj ekc�qd` eo�_[ ehv
j l s` j ` kqp�ekql �[ �ml t ` oar h�[ ^q�l a�^esê �` kc[ c` j ` kqÀ�Tdep�[ hpl �^ò [ q̀ _
[ �_eò ^q�^l kk` ^qel k�] ` qt ` ` k�` s` ov_[ v�` um̀ oè k^` p�[ k_�` kseol kj ` kq[ h
_` ^epel kçj [ gekcÀ�Av�` nr emmekc�^eqex` kp�t eqd�ql l hp�[ k_�qo[ ekekc�ql
j l keql oÃ�_[ q[ �c[ mp�t ` ò �aehh̀ _�ek�qd` �r k_` oçj l keql ò _�[ ò [ p�[ k_�p̀ os` _
[ p�[ �ql l h�al o�^l j j r keqv�` kc[ c` j ` kqÃ�o[ epekc�[ t [ ò k` pp�l a�r o] [ k
` kseol kj ` kq[ h�eppr ` p�t deh̀ �ekal oj ekc�mr ] hê �ekpqeqr qel kpÀ�Td` �_[ q[
^l hh̀ ^q̀ _�] v�^eqex` k�sl hr kq̀ ` op�^ò [ q̀ _�[ �à ` _] [ ^g�j ` ^d[ kepj
] ` qt ` ` k�^eqex` kp�[ k_�ml hê vj [ g` opÀ�

Av�aehhekc�c[ mp�ek�l aaê e[ h�j l keql oekc�pvpq̀ j pÃ�eq�` k[ ] h̀ _�ml hê vj [ g` op�ql
[ ^^` pp�hl ^[ hex` _�` kseol kj ` kq[ h�_[ q[ �qd[ q�ò ah̀ ^q̀ _�ò [ h�^l j j r keqv
^l k_eqel kpÃ�^l kqoe] r qekc�ql �j l ò �ekal oj ` _�_` ^epel kpÀ�Td` �^eqex` k
p̂ è k^` �ekeqe[ qes` �t [ p�p̂ [ h̀ _�ekql �qt l �k[ qel k[ h�mol co[ j p�[ k_�ò [ ^d` _
l s` o�� � Ã� � � �m̀ l mh̀ �[ ^ol pp�^eqè pÀ

Dk[ ] hekc�
Vl ê `



@̂dè s` j ` kq�[ k_�ej m[ ^q
Aoekcekc�^eqex` k�p^è k^` �ekql �ml hê vj [ gekcÀ�C[ q[ �^l hh̀ ^q̀ _�] v
m[ oqê em[ kqp�t [ p�pd[ ò _�t eqd�hl ^[ h�[ k_�k[ qel k[ h�[ r qdl oeqè pÃ
` k[ ] hekc�ekpqeqr qel kp�ql �c[ ek�[ �] ` qq̀ o�r k_` opq[ k_ekc�l a
k` ecd] l odl l _�_epm[ oeqè p�[ k_�ekq̀ co[ q̀ �qd` �` se_` k^` �ekql
` kseol kj ` kq[ h�_` ^epel kçj [ gekcÀ�Ik�qd` �mol ^` ppÃ�k` t �pm[ ^` p�al o
_e[ hl cr ` �t ` ò �^ò [ q̀ _Ã�hekgekc�` s` ov_[ v�^eqex` k�` um̀ oè k^` p�t eqd
ml hê vj [ gekc�ek�[ �j l ò �_eò ^q�[ k_�m[ oqê em[ ql ov�t [ vÀ�

Sqò kcqd` kekc�` kseol kj ` kq[ h�[ t [ ò k` ppÀ�Beqex` k�m[ oqê em[ qel k�ek
_[ q[ �^l hh̀ ^q̀ _�d` hm̀ _�o[ ep̀ �mr ] hê �[ t [ ò k` pp�[ k_�` k^l r o[ c` _
^eqex` kp�ql �p̀ ` �qd` j p̀ hs` p�[ p�^l kqoe] r ql op�ql �` kseol kj ` kq[ h
pl hr qel kpÀ�Td` �d[ k_pçl k�mol ^` pp�l a�] r eh_ekc�p̀ kpl op�[ k_
^l hh̀ ^qekc�_[ q[ �al pq̀ ò _�[ �p̀ kp̀ �l a�` kc[ c` j ` kq�[ k_�l t k` opdem
l s` o�hl ^[ h�[ eo�nr [ heqv�^d[ hh̀ kc` pÀ

�
Ml ò Ã�] ` qq̀ o�_[ q[ À�Ij mol s` _�` kseol kj ` kq[ h�_[ q[ �qdol r cd
m[ oqê em[ ql ov�j ` qdl _p�[ k_�l m̀ kçpl r ô ` �ql l hpÃ�^l kqoe] r qekc�ql
j l ò �ò pml kpes` �[ k_�ek^hr pes` �mr ] hê �ml hê è pÀ�

Td` �ekeqe[ qes` �_` j l kpqo[ q̀ _�qd[ q�^eqex` k�p̂ è k^` �^[ k�cl �] ` vl k_�_[ q[
c[ qd` oekc�ql �p̀ os` �[ p�[ �ql l h�al o�^esê �m[ oqê em[ qel k�[ k_�ml hê v�ej m[ ^qÀ
Av�` nr emmekc�hl ^[ hp�t eqd�qd` �j ` [ kp�ql �j l keql o�qd` eo�l t k
` kseol kj ` kqÃ�eq�kl q�l khv�aehh̀ _�_[ q[ �c[ mp�] r q�[ hpl �al pq̀ ò _�k` t �al oj p
l a�` kc[ c` j ` kq�[ k_�_e[ hl cr ` �] ` qt ` ` k�^l j j r keqè p�[ k_�ekpqeqr qel kpÃ
` kpr oekc�qd[ q�` kseol kj ` kq[ h�ml hê è p�[ ò �ekal oj ` _�] v�qdl p̀ �j l pq
_eò ^qhv�[ aà ^q̀ _À

@__eqel k[ h�ò pl r ô ` p
Upekc�CIY�d[ o_t [ ò �[ k_�^eqex` k�p̀ kpekc�ql �j ` [ pr ò �^d[ kc` p�ek�[ eo
nr [ heqv�ek�@oc` kqek[

M` uê l Â�[ �ml oqal hel �al o�^l kpr hq[ qel kp�t eqd�ek_ec` kl r p
m̀ l mh̀ p

Coesekc�pvpq̀ j ê �^d[ kc` �] v�r pekc�` qdkl co[ mdê �
` umhl o[ qel k�ql �ekq̀ co[ q̀ �Ik_ec` kl r p�m̀ opm̀ ^qes` p�ekql �
mr ] hê �ml hê v�[ k_�mol f̀ ^q�mh[ kkekc�qdol r cd�ek^hr pes` �

^l kpr hq[ qel k�ek�qd` �` k` ocv�p̀ ^ql oÀ�

Os` osè t
Ik�� � � � Ã�qd` �cl s` okj ` kq�l a�M` uê l �h[ r k^d` _�qd` �Pol co[ j �al o�qd`
C` s` hl mj ` kq�l a�qd` �Ipqdj r p�l a�T` dr [ kq̀ m̀ ^�¯PCIT°Ã�t dê d�t [ p�[ k
ekao[ pqor ^qr ò �[ k_�ek_r pqoe[ h�mol f̀ ^q�ql �^l kk` ^q�qd` �P[ ^eaê �[ k_�@qh[ kqê
l ^` [ kp�se[ �o[ eht [ vÀ�

�



�

Wdeh̀ �qd` �mol f̀ ^q�mol j ep̀ _�peckeaê [ kq�` ^l kl j ê �] ` k` aeqp�] v
` kd[ k^ekc�qo[ _` Ã�^l kk` ^qeseqv�[ k_�ò cel k[ h�_` s` hl mj ` kqÃ�eq�t l r h_
_eò ^qhv�[ aà ^q�Ik_ec` kl r p�^l j j r keqè p�[ ^ol pp�O[ u[ ^[ �[ k_�V` o[ ^or xÃ
o[ epekc�p̀ oel r p�nr ` pqel kp�[ ] l r q�h[ k_Ã�e_` kqeqv�[ k_�qd` �oecdq�ql �] `
d` [ o_À�Ik�hek` �t eqd�ILO�Bl ks` kqel k�� � � Ã�qd` �cl s` okj ` kq�t [ p�l ] hec` _
ql �^[ oov�l r q�[ �mol ^` pp�l a�Eò ` Ã�Poel o�[ k_�Ikal oj ` _�Bl kpr hq[ qel kp
¯EPIB°À�Td` �UNCP�M` uê l �@̂ ^` h̀ o[ ql o�L[ ] �` kc[ c` _�ek�qdep�mol ^` pp�ql
] ` qq̀ o�r k_` opq[ k_�dl t �qd` �m̀ opm̀ ^qes` p�l a�Ik_ec` kl r p�m̀ l mh̀ p�t ` ò
] ` ekc�ek^hr _` _�ek�qd` �mol ^` ppÀ�

Td` �L[ ] �` j mhl v` _�[ k�` qdkl co[ mdê �[ mmol [ ^d�ql �` umhl ò �dl t
^l kpr hq[ qel kp�t ` ò �` um̀ oè k^` _�] v�m[ oqê em[ kqp�^[ mqr oekc�qd` eo
` j l qel k[ h�` um̀ oè k^` pÃ�` um̀ ^q[ qel kp�[ k_�ekq̀ omò q[ qel kpÀ�Tdol r cd
se_` l �` qdkl co[ mdv�[ k_�ekç_` mqd�ekq̀ osè t pÃ�eq�t [ p�ml ppe] h̀ �ql �qo[ ^`
kl q�l khv�t d[ q�m̀ l mh̀ �p[ e_Ã�] r q�[ hpl �qd` �c` pqr ò p�[ k_�` umò ppel kp�qd[ q
ò s` [ h̀ _�r k_` ohvekc�q̀ kpel kpÃ�^l k^` okp�[ k_�dl m̀ pÃ�l aq̀ k�[ ] p̀ kq�aol j
al oj [ h�ò ^l o_pÀ��Ik�[ __eqel kÃ�qd` �L[ ] �_l ^r j ` kq̀ _�h̀ ppl kp�aol j �qd`
` k` ocv�[ k_�j ekekc�p̀ ^ql op�] v�ò sè t ekc�m[ pq�EPIB�mol ^` pp̀ pÃ�r pekc
se_` l �` qdkl co[ mdvÃ�ekç_` mqd�ekq̀ osè t p�[ k_�a[ ^eheq[ qekc�m[ oqê em[ ql ov
t l ogpdl mp�ql �j [ m�] [ ooè op�ql �m[ oqê em[ qel kÀ�Tdep�` umhl o[ ql ov�mol ^` pp
e_` kqeaè _�g` v�_vk[ j ê pÃ�ml q̀ kqe[ h�ml ekqp�l a�^l kahê q�[ k_�l mml oqr keqè p
ql �al pq̀ o�^l hh[ ] l o[ qel k�] ` qt ` ` k�^l j j r keqè pÃ�qd` �moes[ q̀ �p̀ ^ql o�[ k_
cl s` okj ` kq�` kqeqè pÀ�

@̂dè s` j ` kq�[ k_�ej m[ ^q
Sqol kc` o�sl ê ` pÀ�Td` �L[ ] �] ol r cdq�al ot [ o_�m̀ opm̀ ^qes` p�aol j
] l qd�^l j j r keqv�j ` j ] ` op�[ k_�^l j j r keqv�h̀ [ _` opÃ�ek^hr _ekc
t l j ` k�[ k_�vl r qdÃ�l k�qd` �_` peck�l a�^l kpr hq[ qel kpÀ�Tdep�` kpr ò _
qd[ q�hl ^[ h�k[ oo[ qes` p�pd[ m̀ _�qd` �r k_` opq[ k_ekc�l a�qd` �EPIB
mol ^` pp�[ k_�qd[ q�qvmê [ hhv�` u^hr _` _�sl ê ` p�t ` ò �] ol r cdq�ekql �qd`
^l ks` op[ qel kÀ

Sm[ ^` p�al o�_e[ hl cr ` À�Av�c[ qd` oekc�k[ oo[ qes` p�qdol r cd�se_` l
` qdkl co[ mdv�[ k_�m[ oqê em[ ql ov�t l ogpdl mpÃ�qd` �L[ ] �al pq̀ ò _
_e[ hl cr ` �] ` qt ` ` k�^l j j r keqè pÃ�cl s` okj ` kq�[ ^ql op�[ k_
^l j m[ kè pÃ�r qehexekc�^l kpr hq[ qel kp�[ p�[ �pq[ oqekc�ml ekq�al o�_` ` m̀ o
^l hh[ ] l o[ qel kÀ�Ik�l o_` o�ql �al pq̀ o�qor pq�[ k_�mò s` kq�[ k�` uqo[ ^qes`
[ mmol [ ^d�ql �` qdkl co[ mdê �eknr eovÃ�qd` �UNCP�M` uê l �@̂ ^` h̀ o[ ql o
L[ ] �ò hè _�l kÀ�

Svpq̀ j ê �ekpecdqpÀ�Td` �ekeqe[ qes` �j [ mm̀ _�� � �pqor ^qr o[ h�] [ ooè op
qd[ q�t ` [ g` k�qd` �m[ oqê em[ ql ov�mol ^` pp�ek^hr _ekc�hej eq̀ _
[ t [ ò k` ppÃ�c` k_` o�` u^hr pel k�[ k_�r k` nr [ h�ml t ` o�_vk[ j ê pÀ
Td` p̀ �^d[ hh̀ kc` p�ekal oj ` _�[ �ml oqal hel �l a�pl hr qel kp�[ ej ` _�[ q
ej mol sekc�ar qr ò �^l kpr hq[ qel kp�[ k_�ek_ec` kl r p�` kc[ c` j ` kqÃ�kl q
fr pq�ek�` k` ocv�] r q�[ ^ol pp�p̀ ^ql opÀ�



�

Tdep�ekeqe[ qes` �r p̀ _�[ �j r hqe_ep̂ emhek[ ov�[ mmol [ ^d�ql �a[ ^eheq[ q̀ �[
m[ oqê em[ ql ov�ò ah̀ ^qel k�l k�qd` �_` peck�l a�^l j mh̀ u�^l kpr hq[ qel k
mol ^` pp̀ p�t eqd�[ �al ^r p�l k�qd` �` um̀ oè k^` p�l a�ek_ec` kl r p
^l j j r keqè pÀ�Tdep�ò ah̀ ^qel k�e_` kqeaè _�^l k^ò q̀ �t [ vp�ql �` kpr ò �qd[ q
^l kpr hq[ qel kp�p̀ os` �[ p�[ �ql l h�al o�qor pqç] r eh_ekcÃ�k` cl qe[ qel k�[ k_�hl kcç
q̀ oj �ek^hr pel k�o[ qd` o�qd[ k�[ �al oj [ h�l ] hec[ qel k�l o�mr ò hv�m̀ oal oj [ qes`
` u` ô ep̀ À�

@__eqel k[ h�ò pl r ô ` p
Pol f̀ ^q�_` p̂ oemqel k�¯Sm[ kepd°�
Ahl cÀ�V[ he_[ qekc�[ k�r k_` opq[ k_ekc�l a�qd` �mol ] h̀ j p�¯Sm[ kepd°
Er hh�ò ml oqÀ�Td` �oecdq�ql �moel oÃ�aò ` �[ k_�ekal oj ` _�^l kpr hq[ qel k�l a
ek_ec` kl r p�m̀ l mh̀ p�¯Sm[ kepd°

Ml ol ^^l Â�al ò col r k_ekc�^l j j r keqv�sl ê ` p�ek�k[ qel k[ h
_e[ hl cr ` p�l k�@oqeaê e[ h�Ikq̀ hhec` k^`

Os` osè t
@oqeaê e[ h�Ikq̀ hhec` k^` �ep�o[ me_hv�ò pd[ mekc�pl ^è qè pÃ�v` q�ek�Ml ol ^^l
Pr ] hê �_` ] [ q̀ �d[ p�l aq̀ k�` u^hr _` _�qdl p̀ �j l pq�[ aà ^q̀ _À�Tdep�o[ ep̀ p
^l k^` okp�[ ] l r q�@IÛp�ej m[ ^q�l k�` _r ^[ qel kÃ�fl ] p�[ k_�` s` ov_[ v�ò [ heqè pÀ�Ik
M[ ô d�� � � � Ã�qd` �Bl hr j ] e[ �S^dl l h�l a�Ikq̀ ok[ qel k[ h�[ k_�Pr ] hê �@aa[ eop
m[ oqk` ò _�t eqd�qd` �UNCP�Ml ol ^^l �@̂ ^` h̀ o[ ql o�L[ ] �ek�Ml ol ^^l �ql �mehl q
k[ qel k[ h�_e[ hl cr ` p�l k�@oqeaê e[ h�Ikq̀ hhec` k^` �¯@I°�[ p�m[ oq�l a�qd` �Eo[ j ` t l og
al o�hepq̀ kekc�ql �sl ê ` p�aol j �Fhl ] [ h�M[ fl oeqv�^l r kqoè p�l k�Eol kqè o
T` ^dkl hl cè pÀ�Td` �L[ ] �^l hh[ ] l o[ q̀ _�t eqd�p̀ s` o[ h�co[ ppol l q
l oc[ kex[ qel kp�` j ] ` __` _�ek�qd` �hl ^[ h�^eseh�pl ^è qv�` ^l pvpq̀ j Ã�` k[ ] hekc
[ ^^` pp�ql �k` qt l ogp�] ` vl k_�[ ^[ _` j e[ �[ k_�cl s` okj ` kqÀ�Ok` �` u[ j mh̀
t [ p�[ �p̀ ^l k_ç̂ d[ k^` �p̂ dl l h�Nl kçFl s` okj ` kq[ h�Ooc[ kex[ qel k�¯NFO°
p̀ osekc�hl t çek^l j ` �vl r qd�qd[ q�d[ s` �kl q�] ` ` k�mò sel r phv�ek�[ �p̂ dl l h�l o
d[ s` �] ` ` k�_epj epp̀ _�aol j �l k` À�Tor pq�t [ p�co[ _r [ hhv�] r ehq�] v�h̀ s` o[ cekc
hl ^[ h�ekq̀ oj ` _e[ oè p�t dl �[ hò [ _v�d[ _�^ò _e] eheqv�t eqd�r k_` op̀ os` _
^l j j r keqè pÀ�

Td` �L[ ] �al ^r p̀ _�l k�ek^hr _ekc�sl ê ` p�j eppekc�aol j �qd` �@Iç�[ k_�_eceq[ h
q̀ ^dkl hl cè p�_` s` hl mj ` kq�_` ] [ q̀ Ã�ò ao[ j ekc�_ep̂ r ppel kp�ql �al ^r p�l k
ò [ hçheà �ej mhê [ qel kp�pr ^d�[ p�mr ] hê �p̀ osê ` �_` hes` ovÃ�pr os` ehh[ k^` Ã�l o
` _r ^[ qel kÀ�Bl kpr hq[ qel kp�t ` ò �d` h_�[ ^ol pp�al r o�^eqè p��¯A` og[ k` Ã�Or f_[ Ã
S[ huÃ�R[ ] [ q°Ã�` kc[ cekc�vl r qd� �̄ � ê� � �v` [ op�l a�[ c` °Ã�` _r ^[ ql opÃ�^eseh
p̀ os[ kqpÃ�[ k_�j [ ocek[ hex` _�^l j j r keqè pÀ�Upekc�al ^r p�col r mp�l a�� � ê� �
m[ oqê em[ kqp�` [ ^dÃ�^l kpr hq[ qel kp�` umhl ò _�m̀ ô ` mqel kp�l a�@IÛp�ej m[ ^q�l k
` _r ^[ qel kÃ�moes[ ^vÃ�fl ] pÃ�[ k_�^r hqr o[ h�s[ hr ` pÀ�

Td` �mol ^` pp�t [ p�^l ç_` peck` _�t eqd�hl ^[ h�m[ oqk` op�ql �] r eh_�h̀ ceqej [ ^vÃ
[ k_�a[ ^eheq[ qel k�ò j [ ek` _�[ ceh̀ Ã�[ _[ mqekc�al oj [ qp�ek�ò [ h�qej ` �ql
m[ oqê em[ kqpÛ�k` ` _pÀ���



� �

Td` �@I�^l ks` op[ qel k�t [ p�ò ao[ j ` _�[ ol r k_�q[ kce] h̀ �^l k^` okp�pr ^d�[ p
[ ^^` pp�ql �mr ] hê �p̀ osê ` p�l o�[ hcl oeqdj ê �pr os` ehh[ k^` Ã�col r k_ekc
q̀ ^dkl hl cv�ek�m̀ l mh̀ Ûp�hes` _�` um̀ oè k^` pÀ�

@̂dè s` j ` kq�[ k_�ej m[ ^q
@j mheavekc�Ll ^[ h�Vl ê ` pÀ�Td` �_e[ hl cr ` p�decdhecdq̀ _�moel oeqè p
aol j �t l j ` kÃ�vl r qd�[ k_�or o[ h�m[ oqê em[ kqp�t dl �` j md[ pex` _�qd`
k` ` _�al o�@I�qo[ ekekc�[ k_�` _r ^[ qel k�ql �mò s` kq�] ` ekc�Õh̀ aq�] ` dek_ÕÀ
Bl k^` okp�[ ] l r q�[ hcl oeqdj ê �] e[ p̀ p�t ` ò �t e_` hv�` umò pp̀ _Ã�ces` k
qd[ q�@I�d[ s` �] ` ` k�mò _l j ek[ q̀ hv�qo[ ek` _�l k�_[ q[ �qd[ q�d[ s` �kl q
] ` ` k�c` k` o[ q̀ _�hl ^[ hhvÀ�D_r ^[ qel k�` j ` oc` _�[ p�j l pq�aò nr ` kqhv
j ` kqel k` _�[ ò [ �al o�@I�[ mmhê [ qel kp�¯̂ eq̀ _�ek�� � « �l a�p̀ ppel kp°Ä
m[ oqê em[ kqp�j ` kqel k` _�[ ^^l r kq[ ] eheqv�[ k_�dr j [ k�l s` opecdq�[ p
` pp̀ kqe[ h�ql �^l r kq̀ o�q̀ ^dkl ^` kqoê �k[ oo[ qes` pÀ

Bò [ qekc�^d[ kk` hp�al o�` u^d[ kc` À�Av�col r k_ekc�_ep̂ r ppel kp�ek
` s` ov_[ v�^l k^` okpÃ�qd` �^l kpr hq[ qel kp�mol se_` _�pm[ ^` p�t d` ò
^eqex` kpÃ�` _r ^[ ql op�[ k_�mr ] hê �l aaê e[ hp�^l r h_�pd[ ò �m̀ opm̀ ^qes` p
l k�` nr [ h�q̀ oj pÀ�Tdep�[ mmol [ ^d�` um[ k_` _�m[ oqê em[ qel k�] ` vl k_
qo[ _eqel k[ h�` um̀ oqp�[ k_�c[ s` �^l j j r keqè p�[ �pqol kc` o�ol h̀ �ek
pd[ mekc�qd` �_` ] [ q̀ À

Svpq̀ j ê �IkpecdqpÀ�Td` �` u` ô ep̀ �ò s` [ h̀ _�_epm[ oeqè p�ek�@I
[ t [ ò k` ppÃ�t eqd�hl t çek^l j ` �m[ oqê em[ kqp�` umò ppekc�cò [ q̀ o
[ kuè qè p�[ ] l r q�ml ppe] h̀ �fl ] �hl pp̀ p�[ k_�q̀ ^dkl hl cê [ h�pdeaqpÀ
R̀ pml kpe] eheqv�c[ mp�] ` ^[ j ` �sepe] h̀ Â�t deh̀ �_` s` hl m̀ op�t ` ò �l aq̀ k
] h[ j ` _�al o�j epr p̀ Ã�qd` �m[ oqê em[ kqp�pqò pp̀ _�qd` �ej ml oq[ k^` �l a
hl ^[ h�eksl hs` j ` kq�ek�qd` �_` s` hl mj ` kq�l a�@I�q̀ ^dkl hl cè p�[ k_�qd` eo
oepg�j eqec[ qel kÀ

Tdep�ekeqe[ qes` �_` j l kpqo[ q̀ _�qd[ q�eq�ep�] l qd�ml ppe] h̀ �[ k_�s[ hr [ ] h̀ Ã�ql
] oekc�_es` op̀ �sl ê ` p�ekql �[ �decdhv�q̀ ^dkê [ h�aè h_�pr ^d�[ p�@oqeaê e[ h
Ikq̀ hhec` k^` À�Av�col r k_ekc�_` ] [ q̀ p�ek�hes` _�` um̀ oè k^` pÃ�eq�^ò [ q̀ _
m[ qdt [ vp�al o�qor pqÃ�[ ^^l r kq[ ] eheqv�[ k_�ml hê v�_` s` hl mj ` kq�qd[ q�ò ah̀ ^q
qd` �ò [ heqè p�l a�_es` op̀ �^l j j r keqè pÀ�

@__eqel k[ h�ò pl r ô ` p
R̀ ml oqÀ�Eo[ j ` t l og�al o�N[ qel k[ h�Ce[ hl cr ` p
Wd[ q�_l �t ` �h̀ [ ok�t d` k�t ` �hepq̀ k�ql �qd` �Fhl ] [ h�M[ fl oeqv�l k�@IË



� �

Ml x[ j ] enr ` Â�qd` �ml t ` o�l a�pql ovq̀ hhekc

Ik�^l j j r keqè p�ej m[ ^q̀ _�] v�^hej [ q̀ ç̂ d[ kc` Ã�
sehh[ c` op�ek�Ml x[ j ] enr ` �^[ mqr ò �[ k_�pd[ ò �mdl ql p�

l a�qd` eo�ahl l _` _�dl j ` p�[ k_�aè h_pÃ�r pekc�sepr [ h�pql ovq̀ hhekc�
[ p�[ �ml t ` oar h�ql l h�ql �^l ç̂ ò [ q̀ �^l hh̀ ^qes` �pl hr qel kp�

t eqd�qd` �cl s` okj ` kqÀ�

Os` osè t
Td` �Sl a[ h[ �ò cel k�ek�Ml x[ j ] enr ` �ep�d` [ sehv�ej m[ ^q̀ _�] v�^hej [ q̀
^d[ kc` Ã�` um̀ oè k^ekc�v` [ ohv�^v^hl k` pÃ�ahl l _p�[ k_�peckeaê [ kq�o[ eka[ hh
t dê d�ek^ò [ p̀ �qd` �ò cel kp�sr hk` o[ ] eheqv�[ k_�ml p̀ �l kcl ekc
^d[ hh̀ kc` p�ql �qd` �hl ^[ h�^l j j r keqè pÀ�Ik�^l hh[ ] l o[ qel k�t eqd�NDST@Ûp
B` kq̀ o�al o�Bl hh̀ ^qes` �Ikq̀ hhec` k^` �C` peckÃ�qd` �UNCP�Ml x[ j ] enr `
@̂ ^` h̀ o[ ql o�L[ ] �` k^l r o[ c` _�hl ^[ h�^l j j r keqè p�ql �r p̀ �sepr [ h
pql ovq̀ hhekc�[ p�[ �ql l h�al o�^l j j r keqvç_oes` k�mol ] h̀ j çpl hsekcÃ�[ hhl t ekc
sehh[ c` op�ql �_l ^r j ` kq�qd` �ej m[ ^qp�l a�^hej [ q̀ �^d[ kc` �aeopqd[ k_�[ k_
pd[ m̀ �_ep̂ r ppel kp�t eqd�_` ^epel kçj [ g` opÀ�Tdol r cd�mdl ql pÃ�qd`
sehh[ c` op�] ` ^[ j ` �k[ oo[ ql op�l a�qd` eo�l t k�` um̀ oè k^` p�[ k_�[ ^qes`
^l kqoe] r ql op�ek�pd[ mekc�hl ^[ h�ò pml kp̀ pÀ�Pdl ql p�^[ mqr ò _�t ` ò
pd[ ò _�[ q�[ �t l ogpdl m�t eqd�^l j j r keqv�j ` j ] ` op�[ k_�cl s` okj ` kq
ò mò p̀ kq[ qes` pÀ�Tdep�^l kqoe] r q̀ _�ql �^` kq̀ oekc�qd` �al or j Ûp�_e[ hl cr `
l k�r oc` kq�k` ` _pÃ�al pq̀ oekc�[ �p̀ kp̀ �l a�pd[ ò _�ò pml kpe] eheqv�] ` qt ` ` k
^l j j r keqv�j ` j ] ` op�[ k_�qd` �cl s` okj ` kqÃ�t deh̀ �^ò [ qekc�[ �pm[ ^` �al o
^l hh[ ] l o[ qel k�[ k_�qd` �^l ç_` s` hl mj ` kq�l a�pl hr qel kpÀ�

@̂dè s` j ` kq�[ k_�ej m[ ^q
@̂ qes` �m[ oqê em[ qel k�[ k_�ekahr ` k^` À�Td` �^l j j r keqv�eqp̀ ha�ao[ j ` _
qd` �^d[ hh̀ kc` p�qdol r cd�qd` eo�l t k�h̀ kpÃ�ekahr ` k^ekc�_` ^epel kç
j [ gekc

Bò [ qekc�k` t �^d[ kk` hp�al o�sl ê ` À�Td` �sl ê ` �l a�qd` �^l j j r keqv
] ` ^[ j ` �hl r _` o�[ k_�^h̀ [ ò oÃ�t eqd�qd` �mdl ql p�] ` ekc�ò ^l ckex` _�[ p
[ �h̀ ceqej [ q̀ �[ s` kr ` �ql �m[ oqê em[ qel kÀ�Sm[ ^` �t [ p�^ò [ q̀ _�al o
_eaà ò kq�al oj p�l a�` umò ppel kÃ�` k[ ] hekc�[ �j l ò �mhr o[ h�[ k_
ek^hr pes` �_e[ hl cr ` À

Aò [ gekc�_l t k�] [ ooè op�] ` qt ` ` k�sehh[ c` op�[ k_�qd` �cl s` okj ` kqÀ
Td` �mdl ql p�p̀ os` _�[ p�[ �ql l h�ql �] oe_c` �^l j j r kê [ qel k�c[ mpÃ
j [ gekc�^l j mh̀ u�^hej [ q̀ �^d[ hh̀ kc` p�q[ kce] h̀ �al o�ml hê vj [ g` opÀ
El o�` u[ j mh̀ Ã�qd` �sehh[ c` op�` um̀ oè k^` _�[ �h[ ^g�l a�ò pehè k^` �ek
dl r pekc�pqor ^qr ò pÃ�t dê d�[ ò �moej [ oehv�j [ _` �l a�j r _�[ k_
aò nr ` kqhv�_[ j [ c` _�] v�d` [ sv�o[ eka[ hhÀ�Bl ç̂ ò [ q̀ _�pqo[ q̀ cè p�t ` ò
_` s` hl m̀ _�al o�ò ] r eh_ekc�] v�ò r pekc�qd` �j r _�[ aq̀ o�ahl l _ekc
_[ j [ c` À�Er oqd` oj l ò Ã�qd` �^l hh[ ] l o[ qel k�h̀ _�ql �` umhê eq
cl s` okj ` kq�^l j j eqj ` kqp�ql �mol se_` �_o[ ek[ c` �pl hr qel kpÀ
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Tdep�mol f̀ ^q�_` j l kpqo[ q̀ p�dl t �m[ oqê em[ qel k�^[ k�pd[ m̀ �_ep̂ r ppel kp
l k�qd` �^d[ hh̀ kc` p�l a�^hej [ q̀ �^d[ kc` �[ k_�h̀ [ _�ql �qd` �` pq[ ] hepdj ` kq�l a
ò cr h[ o�j ` ` qekcp�ql �a[ ^eheq[ q̀ �` u^d[ kc` p�[ k_�al pq̀ o�^l hh[ ] l o[ qel kÀ�Av
qo[ kpal oj ekc�pql ovq̀ hhekc�ekql �[ �ql l h�al o�^l hh̀ ^qes` �[ ^qel kÃ�qd` �ej [ c` p
] ` ^[ j ` �j l ò �qd[ k�fr pq�_l ^r j ` kq[ qel k�ç�qd` v�p̀ os` _�[ p�[ �_oesekc
al ô ` �al o�pvpq̀ j ê �^d[ kc` �t eqdek�qd` �hl ^[ h�^l j j r keqvÀ�

@__eqel k[ h�ò pl r ô ` p
R̀ ml oqÀ�UNT@PPDCÀ�Bl hh̀ ^qes` �ekq̀ hhec` k^` �al o�^hej [ q̀ �[ ^qel k

Sl r qd�@aoê [ Â�Jr pq�Dk` ocv�To[ kpeqel k

Ar eh_ekc�qor pq�ek�^l j j r keqè p�ej m[ ^q̀ _�] v�qd` �mh[ kk` _�pdr q_l t k�
l a�^l [ h�j ek` p�[ k_�] oekcekc�qd` eo�m̀ opm̀ ^qes` �ekql �qd` �r m̂ l j ekc�

Jr pq�Dk` ocv�To[ kpeqel kÀ

Os` osè t
Sl r qd�@aoê [ Ûp�` k` ocv�pvpq̀ j �ep�decdhv�ò he[ kq�l k�^l [ hÃ�t dê d�pr mmhè p
l s` o�� � �m̀ ô ` kq�l a�qd` �^l r kqovÛp�` h̀ ^qoê eqvÀ�Td` �^l r kqov�ep�kl t
j l sekc�ql t [ o_�[ �j l ò �pr pq[ ek[ ] h̀ �` k` ocv�ar qr ò �qdol r cd�eqp�Jr pq
Dk` ocv�To[ kpeqel kp� J̄DT°Ã�dl t ` s` o�^l k^` okp�[ ] l r q�qd` �pl ^e[ h�[ k_
` ^l kl j ê �^l kp̀ nr ` k^` p�al o�^l [ hçò he[ kq�^l j j r keqè p�[ ò �col t ekcÀ
Td` �UNCP�Sl r qd�@aoê [ �@̂ ^` h̀ o[ ql o�L[ ] Ã�ek�m[ oqk` opdem�t eqd�[ �hl ^[ h
NFOÃ�eSm[ ke�IkpecdqpÃ�[ k_�k[ qel k[ h�pq[ g` dl h_` opÃ�[ _l mq̀ _�[ �^eqex` k
pl ^e[ h�p̂ è k^` �[ mmol [ ^d�ql �r k_` opq[ k_�dl t �^l j j r keqè p�m̀ ô ` es`
[ k_�` um̀ oè k^` �qd` �JDTÃ�[ k_�ql �` kpr ò �qd` �ò ^l ckeqel k�l a�hl ^[ h�sl ê ` p
ek�qd` �qo[ kpeqel kÀ�Tdol r cd�qd` �ò ^or eqj ` kqÃ�qo[ ekekc�[ k_�l kcl ekc
` kc[ c` j ` kq�l a�[ �k` qt l og�l a�` j ] ` __` _�^l j j r keqv�ò p̀ [ ô d` op�ê
qd` �mol f̀ ^qÛp�_l ^r j ` kq[ qel k�^[ hhp�qd` j �Yl r qd�@c` kqp�ç�ò [ hçqej `
ekpecdqp�t ` ò �^l hh̀ ^q̀ _�aol j �^l [ h�j ek` opÃ�qd` eo�a[ j ehè pÃ�[ k_�l qd` op
hekg` _�ql �qd` �^l [ h�s[ hr ` �^d[ ekÀ��Tdep�t l og�mol se_` _�[ �mh[ qal oj �al o
m̀ l mh̀ �ql �sl ê ` �qd` eo�^l k^` okpÃ�` um̀ ^q[ qel kpÃ�[ k_�dl m̀ p�al o�[ �fr pq
qo[ kpeqel kÀ�Wl ogekc�t eqd�` j ] ` __` _�^l j j r keqv�ò p̀ [ ô d` op�d` hm̀ _�ql
ò _r ^` �pl j ` �l a�qd` �ekpqeqr qel k[ h�_epqor pq�qd[ q�mò sel r phv�[ ^q̀ _�[ p�[
] [ ooè o�ql �` kc[ cekc�^l [ h�j ek` op�ek�_e[ hl cr ` À�Dj mhl vekc�vl r qd�[ p
j ê ol ç_[ q[ �` kqò mò k` r op�[ hpl �` kpr ò _�l qd` o�] [ ooè op�pr ^d�[ p�[ ^^` pp
[ k_�h[ kcr [ c` �t ` ò �l s` ô l j ` À�

@̂dè s` j ` kq�[ k_�ej m[ ^q
Sqò kcqd` kekc�^eqex` k�[ c` k^v�ek�qd` �` k` ocv�qo[ kpeqel kÀ�Ikpecdqp
c[ qd` ò _�aol j �^l j j r keqv�j ` j ] ` op�t ` ò �pd[ ò _�t eqd�g` v
pq[ g` dl h_` op�ql �` kpr ò �qd[ q�ml hê v�_ep̂ r ppel kp�ò ah̀ ^q̀ _�` s` ov_[ v
` um̀ oè k^` pÀ�
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B[ m[ ^eqvç] r eh_ekc�l a�Yl r qd�@c` kqpÀ�Td` �mol f̀ ^q�qo[ ek` _Ã
` kc[ c` _�[ k_�` j ml t ` ò _�vl r kc�m̀ l mh̀ �[ p�hl ^[ h�gkl t h̀ _c`
] ` [ ò op�[ k_�^d[ kc` j [ g` op�ek�qd` eo�^l j j r keqè pÀ�Td` �vl r kc
m̀ l mh̀ �p̀ os` _�[ p�_[ q[ �^l hh̀ ^ql op�[ k_�[ c` kqp�l a�^l j j r keqv
[ t [ ò k` pp�[ k_�_e[ hl cr ` À�

Bò [ qekc�[ �^l hh[ ] l o[ qes` �à ` _] [ ^g�j ` ^d[ kepj À�Td` �^l j j r keqvç
h̀ _�ò p̀ [ ô d�^ò [ q̀ _�[ �mh[ qal oj �qd[ q�o[ ep̀ _�[ t [ ò k` pp�[ ] l r q�qd`
JDT�[ k_�^[ mqr ò _�_eaà ò kq�^l k^` okp�ò c[ o_ekc�fl ] �hl pp̀ pÃ
ò pgehhekcÃ�dl r pekc�[ k_�pl ^e[ h�pq[ ] eheqvÀ�Tdep�h[ e_�[ �al r k_[ qel k�al o
j l ò �ek^hr pes` �mh[ kkekcÃ�cesekc�^l j j r keqè p�qd` �l mml oqr keqv�ql
^l çpd[ m̀ �ar qr ò �` ^l kl j ê �l mml oqr keqè pÀ�

Td` �ekeqe[ qes` �ê�t dê d�ò [ ^d` _�l s` o�� � Ã� � � �^l [ h�j ekekc�^l j j r keqv
j ` j ] ` op�ek�h̀ pp�qd[ k�[ �v` [ o�ç�ehhr pqo[ q̀ p�dl t �j ` [ kekcar h�` kc[ c` j ` kq
^[ k�] ` �` k[ ] h̀ _�ek�^l j mh̀ uÃ�^l kq̀ pq̀ _�[ k_�ml heqê ex` _�ql mê p�pr ^d�[ p
` k` ocv�qo[ kpeqel kpÀ�Tdol r cd�m[ oqk` opdem�t eqd�qor pq̀ _�ekq̀ oj ` _e[ oè pÃ
qd` �L[ ] �j [ k[ c` _�ql �` pq[ ] hepd�[ �^l j j r kê [ qel k�^d[ kk` h�t eqd�col r mp
qd[ q�[ ò �r k_` oò mò p̀ kq̀ _�ek�^l ks` op[ qel kp�[ ] l r q�qd` �j ekekc�ek_r pqov
t eqd�[ �sè t �ql �` kpr oekc�qd[ q�qd` �pdeaq�ql �ò k` t [ ] h̀ �` k` ocv�ep�kl q�l khv
` kseol kj ` kq[ hhv�pr pq[ ek[ ] h̀ Ã�] r q�[ hpl �pl ^e[ hhv�ek^hr pes` �[ k_�m̀ l mh̀ ç
^` kq̀ ò _À

@__eqel k[ h�ò pl r ô ` p
R̀ ml oqÀ�Td` �Jr pq�Dk` ocv�To[ kpeqel kÂ�Eol j �qd` �P` opm̀ ^qes` p�l a
Sl r qd�@aoê [ k�Mekekc�Bl j j r keqè p

Hl t �R¦ C�d` hmp�] oekc�pq[ g` dl h_` op�ql c` qd` o�ql �aek_
pd[ ò _�pl hr qel kp�ql �^l j mh̀ u�mol ] h̀ j p

Cl j ekê [ k�R` mr ] hê Â�ej mol sekc�t [ pq̀ �^l hh̀ ^qel k

Ikq̀ co[ qekc�q̀ ^dkê [ h�pl hr qel kp�t eqd�^l j j r keqvçh̀ _�l s` opecdq�[ k_
hl ^[ h�[ r qdl oeqè p�ql �ej mol s` �t [ pq̀ �^l hh̀ ^qel k�[ k_�] r eh_�j l ò

pr pq[ ek[ ] h̀ �j [ k[ c` j ` kq�pvpq̀ j pÀ�

Os` osè t
Ik�S[ kql �Cl j ekcl Ã�ò pe_` kqp�ek�hl t çek^l j ` �k` ecd] l odl l _p�l aq̀ k
t [ q̂ d�c[ o] [ c` �meh̀ �r m�al o�_[ vpÃ�pl j ` qej ` p�fr pq�pq̀ mp�aol j �qd` eo
dl j ` pÃ�ml pekc�p̀ oel r p�d` [ hqd�[ k_�` kseol kj ` kq[ h�oepgpÀ�Td`
_` s` hl mj ` kq�l a�` aà ^qes` �pl he_�t [ pq̀ �j [ k[ c` j ` kq�pvpq̀ j p�d[ p�a[ eh̀ _
ql �g` ` m�m[ ^` �t eqd�o[ me_�r o] [ kex[ qel kÃ�h̀ [ _ekc�ql �eoò cr h[ o�^l hh̀ ^qel k
[ k_�_` ` m̀ kekc�ek` nr [ heqv�ek�p̀ osê ` �_` hes` ovÀ�Tl �[ __ò pp�qd` p̀
^d[ hh̀ kc` pÃ�qd` �UNCP�Cl j ekê [ k�R̀ mr ] hê �@̂ ^` h̀ o[ ql o�L[ ] �[ mmhè _�[
^l hh̀ ^qes` �ekq̀ hhec` k^` �[ mmol [ ^d�ql �` umhl ò �dl t �pm[ qe[ h�ek` nr [ heqvÃ
cl s` ok[ k^` Ã�[ k_�^r hqr o[ h�d[ ] eqp�ò ekal ô ` �ek` aà ^qes` �t [ pq̀ �

Bl hh̀ ^qes`
C` peck
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j [ k[ c` j ` kq�pvpq̀ j pÀ�Av�` kc[ cekc�pq[ g` dl h_` op�[ ^ol pp
j r kê em[ heqè pÃ�kl kçcl s` okj ` kq[ h�l oc[ kex[ qel kpÃ�moes[ q̀ �p̀ ^ql o�[ ^ql opÃ
[ k_�^l j j r keqv�h̀ [ _` opÃ�qd` �L[ ] �^l k_r ^q̀ _�m[ oqê em[ ql ov�ò p̀ [ ô d�ql
r k_` opq[ k_�hes` _�ò [ heqè p�[ k_�moel oeqè p�l a�qdl p̀ �j l pq�[ aà ^q̀ _�[ k_
^l ç̂ ò [ q̀ �pl hr qel kp�al o�[ �j l ò �` nr eq[ ] h̀ �[ k_�^l j j r keqvç_oes` k�t [ pq̀
j [ k[ c` j ` kq�j l _` hÀ�Ik�ò pml kp̀ �ql �qd` p̀ �ò pr hqpÃ�qd` �L[ ] �mol ml p̀ _�[
k` t �^l hh[ ] l o[ qes` �t [ pq̀ çj [ k[ c` j ` kq�j l _` h�ek�t dê d�hl ^[ h
^l j j r keqè pÃ�j r kê em[ h�[ r qdl oeqè pÃ�[ k_�l qd` o�g` v�hl ^[ h�pq[ g` dl h_` op
t l og` _�ql c` qd` o�ql �q[ ^gh̀ �qdep�eppr ` �qdol r cd�[ �] l qql j çr mÃ�^l ç̂ ò [ qes`
[ mmol [ ^dÀ�Sq[ g` dl h_` op�[ cò ` _�ql �` kc[ c` Ä�[ p�l k` �l a�qd` �l r q̂ l j ` pÃ
^l j j r keqv�j ` j ] ` op�^l l o_ek[ q̀ _�mê gr mp�r pekc�j l ql ô v^h̀ pÃ�t dê d
ej mol s` _�ò he[ ] eheqv�[ k_�ò _r ^` _�t [ pq̀ �] r eh_r m�ek�mr ] hê �pm[ ^` p�qd[ q
d[ _�mò sel r phv�] ` ` k�r k_` op̀ os` _À

@̂dè s` j ` kq�[ k_�ej m[ ^q
B` kq̀ oekc�^l j j r keqv�sl ê ` À�Bl j j r keqv�j ` j ] ` op�t ` ò
` kc[ c` _�qdol r cd�ekq̀ osè t p�[ k_�al ^r p�col r mpÃ�[ k_�qd` �L[ ]
mol se_` _�[ �mh[ qal oj �al o�gkl t h̀ _c` �pd[ oekc�[ k_�pd[ mekc�ek^hr pes`
[ mmol [ ^d` p�ql �t [ pq̀ �cl s` ok[ k^` À�

Beqex` kçh̀ _�p` osê ` �_` hes` ovÀ�Weqd�pr mml oq�aol j �qd` �j r kê em[ heqvÃ
qd` �L[ ] �mehl q̀ _�[ �^l j j r keqvç_oes` k�t [ pq̀ �^l hh̀ ^qel k�p̀ osê ` Ã
t d` ò �^l j j r keqv�j ` j ] ` op�r p̀ _�j l ql ô v^h̀ p�ql �^l l o_ek[ q̀
mê gr mp�l a�t [ pq̀ �] [ p̀ _�l k�[ cò ` _�qej ` p�[ k_�ol r q̀ pÀ�

Ikpqeqr qel k[ hex` _�hl ^[ h�pl hr qel kpÀ�@aq̀ o�qd` �L[ ] Ûp�_` m[ oqr ò Ã�qd`
j r kê em[ heqv�^[ ooè _�qd` �mol f̀ ^q�al ot [ o_Ã�] r eh_ekc�l k�eqp�ml peqes`
ej m[ ^qÀ�Td` �^l j j r keqv�p[ t �peckeaê [ kq�ej mol s` j ` kqp�[ k_
c[ o] [ c` �t [ p�kl �hl kc` o�h̀ aq�[ ol r k_À�Td` �j l _` h�h[ e_�qd` �al r k_[ qel k
al o�[ �j l ò �pr pq[ ek[ ] h̀ Ã�hl kcçq̀ oj �pvpq̀ j À�

Td` �ekeqe[ qes` �kl q�l khv�pd[ m̀ _�t [ pq̀ �j [ k[ c` j ` kq�pl hr qel kp�qdol r cd
^l hh[ ] l o[ qel k�] r q�[ hpl �d` hm̀ _�pdeaq�_` ` mhv�ol l q̀ _�] ` d[ sel op�pr ^d�[ p
heqq̀ oekcÃ�[ p�^l j j r keqv�m[ oqê em[ qel k�al pq̀ ò _�^l hh̀ ^qes` �ò pml kpe] eheqv
ek�[ ò [ p�t d` ò �_epl o_` o�d[ _�] ` ` k�kl oj [ hex` _À

@__eqel k[ h�ò pl r ô ` p
Ahl cÀ�Sm[ qe[ h�cl s` ok[ k^` Ã�^r hqr ò �[ k_�t [ pq̀ �j [ k[ c` j ` kqÂ
h̀ [ okekc�qdol r cd�^l hh̀ ^qes` �ekq̀ hhec` k^` �ek�S[ kql �Cl j ekcl �
Ahl cÀ�Uo] [ k�hl ^[ h�cl s` ok[ k^` �aol j �qd` �j [ ocekpÂ�Td` �pqor cch̀ p�l a
m[ oqê em[ ql ov�_` j l ^o[ ^v�ek�phr j �^l j j r keqè p
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Nl oqd�M[ ^` _l ke[ Â�] el t [ pq̀

Aoe_cekc�p̂ è k^` �[ k_�` kqò mò k` r opdem�ql �qo[ kpal oj �] el t [ pq̀ �ekql
s[ hr ` Ã�ekpmeoekc�[ �k` t �c` k` o[ qel k�ql �` umhl ò �^eô r h[ oeqv�[ k_�^ò [ q̀

` ^l kl j ê �l mml oqr keqè p�ek�Nl oqd�M[ ^` _l ke[ À

Os` osè t
Ik�Nl oqd�M[ ^` _l ke[ Ûp�^[ meq[ h�Sgl mf̀ Ã�] el t [ pq̀ �[ ^^l r kqp�al o�� � Ã� �m̀ o
^` kq�l a�[ hh�j r kê em[ h�t [ pq̀ Ã�t eqd�� � �m̀ o�^` kq�` k_ekc�r m�ek�l m̀ k
h[ k_aehhpÃ�^l kqoe] r qekc�ql �qd` �` j eppel k�l a�cò ` kdl r p̀ �c[ p̀ pÃ�[ k_
ml pekc�peckeaê [ kq�` kseol kj ` kq[ h�^d[ hh̀ kc` pÀ�Td` �UNCP�Nl oqd
M[ ^` _l ke[ �@̂ ^` h̀ o[ ql o�L[ ] Ã�ek�m[ oqk` opdem�t eqd�qd` �Beqv�l a�Sgl mf̀ Ã
UNIBDE�[ k_�l qd` o�k[ qel k[ h�pq[ g` dl h_` opÃ�h[ r k^d` _�[ �Ael d[ ^gekc
L[ ] l o[ ql ovÀ�Iq�al ^r p̀ p�l k�ò r pekc�[ k_�ò mr oml pekc�] el çt [ pq̀ �[ p�[ k
` kqov�ml ekq�ql �^ò [ q̀ �` kqò mò k` r oe[ h�l mml oqr keqè p�qdol r cd�^eqex` k
p̂ è k^` �t deh̀ �pr mml oqekc�qd` �_` hes` ov�l a�p̂ è k^` ç] [ p̀ _�` _r ^[ qel k[ h
mol co[ j j ` p�ek�p̂ dl l hpÀ�Td` �Ael H[ ^gekc�L[ ] l o[ ql ov�ekeqe[ qes` �ep
[ heck` _�t eqd�k[ qel k[ h�moel oeqè p�[ k_�[ ^qel k�mh[ kp�[ k_�[ ej p�ql �j [ g`
] el q̀ ^dkl hl cv�p̂ è k^` �[ ^^` ppe] h̀ �ql �[ hhÃ�j r ^d�[ p�^l j mr q̀ o
mol co[ j j ekc�] ` ^[ j ` �[ ^^` ppe] h̀ �ql �qd` �mr ] hê �ek�qd` �� � � � pÀ�

@q�[ �hl ^[ h�decd�p̂ dl l h�ek�Sgl mf̀ Ã�[ k�l o_ek[ ov�h[ ] l o[ ql ov�d[ p�] ` ` k
qo[ kpal oj ` _�ekql �[ �] el d[ ^gekc�pm[ ^` �t d` ò �pqr _` kqpÃ�q̀ [ ^d` op�[ k_
^l j j r keqv�j ` j ] ` opÃ�moes[ q̀ �p̀ ^ql o�] r pek` pp̀ pÃ�pq[ oqr mp�^l j `
ql c` qd` o�ql �qr ok�^r oel peqv�ekql �[ ^qel kÀ�Ik�l k` �t l ogpdl mÃ�pqr _` kqp
` um̀ oej ` kq̀ _�t eqd�qr okekc�l o[ kc` �m̀ ` hp�ekql �k[ qr o[ h�^h̀ [ kekc
mol _r ^qpÀ�Ik�[ kl qd` oÃ�qd` v�t l og` _�t eqd�hl ^[ h�pq[ oqr mp�ql �mol ql qvm̀
^l j ml pq[ ] h̀ �m[ ^g[ cekc�j [ _` �aol j �r p̀ _�^l aà ` �col r k_pÀ�Td` p̀
p̀ ppel kp�kl q�l khv�mol se_` �mo[ ^qê [ h�[ mmhê [ qel kp�l a�p̂ è kqeaê
gkl t h̀ _c` �] r q�[ hpl �al pq̀ o�[ �p̀ kp̀ �l a�^l j j r keqv�[ k_�pd[ ò _
ò pml kpe] eheqv�al o�] el t [ pq̀ �j [ k[ c` j ` kqÀ�Av�] oe_cekc�p̂ è k^` �[ k_
pl ^è qv�qdol r cd�d[ k_pçl k�` um̀ oej ` kq[ qel kÃ�qd` �ekeqe[ qes` �` k^l r o[ c` p
^l hh̀ ^qes` �h̀ [ okekc�[ k_�^l ç̂ ò [ qel k�l a�^eô r h[ o�pl hr qel kpÀ�Td`
Ael d[ ^gekc�L[ ] Ûp�aeopq�mol f̀ ^qÃ�H[ ^g�Mv�Wl oh_Ã�t [ p�l k` �l a�qd` �t ekk` op
l a�qd` �Fò ` k�Sd[ og�Bd[ hh̀ kc` Ã�[ �UNCPçUNIBDE�^l j m̀ qeqel k�al ^r p̀ _
l k�` kseol kj ` kq[ h�pr pq[ ek[ ] eheqvÀ

@̂dè s` j ` kq�[ k_�ej m[ ^q
Bò [ qekc�Nl oqd�M[ ^` _l ke[ Ûp�aeopq�] el d[ ^gekc�h[ ] l o[ ql ovÀ�Td`
Ael d[ ^gekc�L[ ] �ep�[ k�[ ^^` ppe] h̀ �mr ] hê �ekkl s[ qel k�pm[ ^` �qd[ q
[ hhl t p�pqr _` kqpÃ�q̀ [ ^d` opÃ�` kqò mò k` r opÃ�[ k_�^eqex` kp�ql
` um̀ oej ` kq�t eqd�pr pq[ ek[ ] h̀ �pl hr qel kp�ek�] el t [ pq̀ �ò r p̀ Ã
r khl ^gekc�hl ^[ h�^[ m[ ^eqv�al o�ekkl s[ qel kÀ�

Dk[ ] hekc�^ol ppçp` ^ql o�^l hh[ ] l o[ qel kÀ�Tdol r cd�` s` kqp�pr ^d�[ p�qd`
Ael d[ ^g�Mv�Wl oh_�pq[ oqr m�mol co[ j j ` Ã�[ �] el q̀ ^d�mol co[ j j `
[ ej ` _�[ q�qd` �moes[ q̀ �p̀ ^ql oÃ�qdep�ml oqal hel �al pq̀ ò _�[ �^l hh[ ] l o[ qes`
` ^l pvpq̀ j �t d` ò �m[ oqê em[ kqp�^l ç_` s` hl m̀ _�] el ç] [ p̀ _�mol _r ^qp
[ k_�pq[ oqr mpÀ�
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Yl r qdçh̀ _�ekkl s[ qel kÀ�Yl r qd�t ` ò �` k^l r o[ c` _�[ k_
` j ml t ` ò _�ql �q[ ^gh̀ �` kseol kj ` kq[ h�^d[ hh̀ kc` p�qdol r cd�[
] l qql j çr m�[ mmol [ ^dÃ�pdeaqekc�k[ oo[ qes` p�[ k_�_` j l kpqo[ qekc
qd[ q�vl r qd�^[ k�h̀ [ _�` kseol kj ` kq[ h�[ k_�` ^l kl j ê
qo[ kpal oj [ qel kÀ

Td` �L[ ] �p̀ os` p�kl q�l khv�[ p�[ �pm[ ^` �al o�q̀ ^dkê [ h�ekkl s[ qel kÃ�] r q
[ hpl �[ p�[ �mh[ qal oj �al o�_e[ hl cr ` Ã�^l j j r keqv�m[ oqê em[ qel kÃ�[ k_
pvpq̀ j p�qdekgekcÃ�] oekcekc�ql c` qd` o�j r hqemh̀ �p̀ ^ql op�ql �^l hh[ ] l o[ q̀
l k�mol ql qvmekcÃ�q̀ pqekc�[ k_�mol ml pekc�e_` [ p�l k�dl t �ql �qo[ kpal oj
t [ pq̀ �ekql �` ^l kl j ê �s[ hr ` À�

@__eqel k[ h�ò pl r ô ` p
Ahl cÀ�R̀ qdekgekc� ]̄ el °t [ pq̀
Ahl cÀ�Fò ` k�Ikkl s[ qel kÂ�@�Ael d[ ^gekc�L[ ] �l m̀ kp�_l l op�ek
Sgl mf̀
Ahl cÃ�Ikpmeoekc�Sl hr qel kp�al o�[ �Fò ` k` o�Wl oh_�
Ahl cÀ�A` vl k_�Ph[ pqê Â�B[ k�] el mh[ pqê p�d` hm�r p�_` [ h�t eqd�qd`
^d[ hh̀ kc` �^[ r p̀ _�] v�mh[ pqê �ml hhr qel kË
Ahl cÀ�Tr okekc�Ael t [ pq̀ �ekql �] r pek` pp�l mml oqr keqv
Ahl cÀ�@d` [ _�l a�qd` �^r os` �

P[ k[ j [ Â�ekq̀ oc` k` o[ qel k[ h�_` peck�l a�mr ] hê �pm[ ^` p
t eqd�c` k` o[ qes` �@I

Upekc�c` k` o[ qes` �@IÃ�vl r qd�[ k_�l h_` o�[ _r hqp�^l ç_` peck` _�mr ] hê
pm[ ^` p�] v�qo[ kpal oj ekc�hl ^[ h�pql oè p�ekql �sepr [ h�mol ml p[ hp�ê
pm[ ogekc�ekq̀ oc` k` o[ qel k[ h�_e[ hl cr ` �[ k_�k` t �al oj p�l a�^esê

` kc[ c` j ` kqÀ

Os` osè t
Td` �k` ecd] l odl l _�l a�A` q[ ke[ �ek�P[ k[ j [ �Beqv�a[ ^` p�^d[ hh̀ kc` p�l a
r o] [ k�ao[ cj ` kq[ qel kÃ�pl ^e[ h�epl h[ qel kÃ�[ k_�r k_` or qehex` _�mr ] hê
pm[ ^` pÀ�Ik�P[ k[ j [ Ã�heg` �j [ kv�l qd` o�^l r kqoè p�l a�L[ qek�@j ` oê [ Ã
qo[ _eqel k[ h�mh[ kkekc�mol ^` pp̀ p�l aq̀ k�a[ eh�ql �ek^hr _` �[ hh�sl ê ` pÃ
m[ oqê r h[ ohv�vl r qd�[ k_�` h_` ohv�^eqex` kpÀ�Td` �UNCP�P[ k[ j [
@̂ ^` h̀ o[ ql o�L[ ] �` umhl ò _�dl t �k` t �q̀ ^dkl hl cè p�^l r h_�pdeaq�qd[ q
_vk[ j ê �qdol r cd�k` t �t [ vp�l a�m[ oqê em[ qel kÀ�Td` �L[ ] �l oc[ kex` _�[
p̀ oè p�l a�ekq̀ oc` k` o[ qel k[ h�_` peck�p̀ ppel kp�ek�m[ oqk` opdem�t eqd�[
hl ^[ h�r kes` opeqv�[ k_�^l j j r keqv�col r mpÀ

P[ oqê em[ kqp�aol j �qt l �[ c` �col r mp� r̄ kes` opeqv�pqr _` kqp�] ` qt ` ` k�� � ç
� � �v` [ op�l a�[ c` �[ k_�p̀ kel o�^eqex` kp�[ ] l s` �� � �v` [ op�l h_°�t ` ò
ekseq̀ _�ql �_l ^r j ` kq�qdol r cd�mê qr ò p�qd` �mr ] hê �pm[ ^` p�l a�qd` eo
k` ecd] l odl l _�[ k_�e_` kqeav�[ ò [ p�l a�^l k^` ok�l o�l mml oqr keqvÀ�Td` p̀
ekpecdqp�t ` ò �qd` k�qo[ kph[ q̀ _�ekql �s` o] [ h�mol j mqp�[ k_�à _�ekql
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Uo] [ kepq@IÃ�[ �c` k` o[ qes` �@I�ql l h�qd[ q�mol _r ^` p�sepr [ h�_` peck�^l k^` mqp
] [ p̀ _�l k�k[ qr o[ h�h[ kcr [ c` À�Td` p̀ �ej [ c` ç] [ p̀ _�l r qmr qp�[ hhl t ` _
^eqex` kp�ql �eq̀ o[ q̀ �[ k_�^l ç̂ ò [ q̀ �qd` �mh[ ^` p�ql c` qd` o�ek�ò [ h�qej ` Ã
] [ p̀ _�l k�qd` eo�l t k�` um̀ oè k^` p�[ k_�_` j l co[ mdê �^l kq̀ uqÀ�Eol j
pd[ _` _�] ` k^d` p�ql �l m̀ kç[ eo�cvj pÃ�[ oq�t [ hhp�ql �] eg` �m[ qdpÃ�qd` �ej [ c` p
pm[ og` _�_e[ hl cr ` Ã�ò ah̀ ^qel kÃ�^l kp̀ kpr pÃ�[ k_�h[ r cdq̀ oÃ�[ k_�ò s` [ h̀ _�[
pd[ ò _�sepel k�al o�mr ] hê �pm[ ^` p�qd[ q�qo[ kp̂ ` k_` _�c` k` o[ qel k[ h�_ese_` p
[ k_�_eceq[ h�c[ mpÀ

Wd[ q�` j ` oc` _�[ q�qd` �` k_�l a�qd` �t l ogpdl mp�t [ p�j l ò �qd[ k�r o] [ k
_` peckp�ç�eq�t [ p�[ k�l mml oqr keqv�al o�ekq̀ oc` k` o[ qel k[ h�_e[ hl cr ` �[ k_
^l hh̀ ^qes` �ej [ cek[ qel kÀ�Td` �mol ^` pp�^r hj ek[ q̀ _�ek�p̀ s` o[ h�j eu` _ç[ c`
col r mp�mò p̀ kqekc�qd` eo�@Içc` k` o[ q̀ _�_` peckp�ql �j r kê em[ h
[ r qdl oeqè pÃ�^ò [ qekc�[ �pm[ ^` �t d` ò �ej [ cek[ qel k�[ k_�pl ^e[ h�^l d` pel k
j ` q�_` ^epel kçj [ gekcÀ

@̂dè s` j ` kqp�[ k_�ej m[ ^q
Sqò kcqd` k` _�ekq̀ oc` k` o[ qel k[ h�^l hh[ ] l o[ qel k�[ k_�ek^hr pel kÀ
P[ oqê em[ kqp�ò ml oq̀ _�pqol kc` o�[ k_�j l ò �j ` [ kekcar h�ekq̀ o[ ^qel kp
[ ^ol pp�[ c` �col r mpÀ�M[ kv�decdhecdq̀ _�dl t �qd` �mol ^` pp�d` hm̀ _
qd` j �à ` h�j l ò �s[ hr ` _�[ k_�ek^hr _` _�ek�pd[ mekc�qd` eo
k` ecd] l odl l _À�El hhl t çr m�pr os` vp�ò s` [ h̀ _�[ k�ek^ò [ p̀ �ek
m[ oqê em[ kqpÖ�j l qes[ qel k�ql �` kc[ c` �ek�^l j j r keqv�heà �[ k_�qd` eo
m̀ ô ` mqel k�l a�] ` ekc�ek^hr _` _�ek�mr ] hê �_` ^epel kpÀ

T` ^dkl hl cv�[ p�[ �^l kk` ^ql oÀ�R[ qd` o�qd[ k�ò ekal ô ekc�qd`
c` k` o[ qel k[ h�_eceq[ h�_ese_` Ã�@I�] ` ^[ j ` �[ �ql l h�ql �_` j l ^o[ qex`
ej [ cek[ qel kÀ�Ds` ovl k` �^l r h_�r p̀ �eq�ql �m[ oqê em[ q̀ �l k�[ k�` nr [ h
al l qekcÃ�ò c[ o_h̀ pp�l a�[ c` �l o�_` peck�` um̀ oè k^` À

C` j l ^o[ qexekc�r o] [ k�mh[ kkekc�[ k_�` se_` k^` �l a�ej m[ ^qÀ�@I�ql l hp
[ hhl t ` _�kl kç̀ um̀ oqp�ql �pd[ m̀ �qd` �_` peck�mol ^` ppÃ�j [ gekc�mr ] hê
mh[ kkekc�j l ò �[ ^^` ppe] h̀ �[ k_�qo[ kpm[ ò kqÀ�C[ q[ �^l hh̀ ^q̀ _�_r oekc
qd` �` um̀ oej ` kq�pr mml oqp�qd` �dvml qd` pep�qd[ q�r pekc�c` k` o[ qes` �@I
ek�mr ] hê �pm[ ^` �^l ç_` peck�^[ k�` aà ^qes` hv�` kd[ k^` �pl ^e[ h
^l d` pel k�[ k_�ek^hr pel kÃ�m[ oqê r h[ ohv�] v�ek^ò [ pekc�qd` �j l qes[ qel k
ql �m[ oqê em[ q̀ À

Tdep�` um̀ oej ` kq�_` j l kpqo[ q̀ _�qd[ q�` j ` ocekc�q̀ ^dkl hl cè p�^l r h_
^d[ kc` �^esê �m[ oqê em[ qel k�[ p�t ` �gkl t �eq�ql �] ` �j l ò �ek^hr pes` Ã
_vk[ j ê Ã�[ k_�ò pml kpes` �ql �qd` �m̀ l mh̀ �eq�p̀ os` pÀ�Av�^l kk` ^qekc
c` k` o[ qel kp�[ k_�` k[ ] hekc�qd` �^l j j r keqv�ql �pd[ m̀ �r o] [ k�_` peckÃ�eq
pdl t ` _�dl t �q̀ ^dkl hl cv�^[ k�] oe_c` �_ese_` p�[ k_�pqò kcqd` k�pl ^e[ h
^l d` pel kÀ�

@__eqel k[ h�ò pl r ô ` p
Ahl cÀ�Aoekcekc�Bl j j r keqè p�Tl c` qd` o�Tdol r cd�@IçCoes` k�Uo] [ k
Ph[ kkekc�!�Ukeq̀ _�N[ qel kp�C` s` hl mj ` kq�Pol co[ j j `
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Pdehemmek` pÂ�pqò kcqd` kekc�al l _�pvpq̀ j p

Eol j �ej ml oq̀ _�cl l _p�ql �hl ^[ h�ò pehè k^` Â�] oekcekc�ekkl s[ qes`
pq[ g` dl h_` op�[ k_�mr ] hê �[ r qdl oeqè p�ql c` qd` o�ql �^l ç̂ ò [ q̀ �[ �
ò pehè kqÃ�p̀ haçpr aaê è kq�[ k_�hl ^[ h�al l _�pvpq̀ j �l k�qd` �Iph[ k_�l a

Al o[ ^[ vÃ�Pdehemmek` pÀ�

Os` osè t
Al o[ ^[ v�ep�[ k�eph[ k_�ek�qd` �Pdehemmek` pÃ�t dl p̀ �` ^l kl j v�ep�moej [ oehv
^` kq̀ ò _�[ ol r k_�ql r oepj �[ k_�ò hè p�l k�ej ml oq̀ _�al l _�ql �j ` ` q
_` j [ k_À�P[ pq�^d[ hh̀ kc` p�[ k_�_epor mqel kpÃ�pr ^d�[ p�qd` �BOVICç��
m[ k_` j ê Ã�d[ s` �decdhecdq̀ _�qd` �sr hk` o[ ] eheqv�l a�_` m̀ k_` k^` �l k
ej ml oqpÀ�Tl �[ __ò pp�qd` p̀ �^d[ hh̀ kc` pÃ�qd` �UNCP�Pdehemmek` p
@̂^` h̀ o[ ql o�L[ ] �h[ r k^d` _�[ �mehl q�mol f̀ ^q�ql �ò qdekg�qd` �hl ^[ h�al l _
pvpq̀ j À�Td` �mol f̀ ^q�al ^r p̀ _�l k�^l hh[ ] l o[ qes` �cl s` ok[ k^` Ã�hl ^[ h
[ coê r hqr ò Ã�ek^hr pes` �j [ og` qp�[ k_�pl ^e[ h�ò pml kpe] eheqv�ê�[ hh�_oes` k�] v
[ �^l ç̂ ò [ qel k�mol ^` pp�qd[ q�mh[ ^` _�^l j j r keqv�m[ oqê em[ qel k�[ q�eqp�^l ò À�
Ll ^[ h�a[ oj ` opÃ�^eseh�pl ^è qv�l oc[ kex[ qel kpÃ�cl s` okj ` kq�` kqeqè p�[ k_�qd`
moes[ q̀ �p̀ ^ql o�[ hh�cl q�ql c` qd` o�ek�_eaà ò kq�t l ogpdl mpÃ�[ k_�^l ç
_` peck` _�p̀ ppel kp�ql �^l hh̀ ^qes` hv�pd[ ò �hl ^[ h�gkl t h̀ _c` Ã�j [ m�qd`
^d[ hh̀ kc` p�[ k_�` ksepel k�[ �^l j j r keqvç_oes` k�al l _�pvpq̀ j �[ mmol [ ^dÀ
Tdep�] l qql j çr m�[ mmol [ ^d�` j ml t ` ò _�hl ^[ h�[ ^ql op�kl q�l khv�ql
^l kqoe] r q̀ �t eqd�e_` [ pÃ�] r q�[ hpl �ql �q[ g` �l t k` opdem�l a�qd` �pl hr qel kpÃ
al pq̀ oekc�hl kcçq̀ oj �^d[ kc` pÀ�

Mr hqeçpq[ g` dl h_` o�_ep̂ r ppel kp�^r hj ek[ q̀ _�ek�qd` �_` s` hl mj ` kq�l a�[
hl ^[ hhv�_oes` k�×j l l kpdl qØ�cl [ hÂ�ek^ò [ pekc�qd` �pr mmhv�l a�hl ^[ h
[ coê r hqr o[ h�mol _r ^qp�] v�q̀ k�m̀ ô ` kqÃ�ò ah̀ ^qekc�qd` �^l j j r keqvÛp
pd[ ò _�moel oeqè pÀ�

@̂dè s` j ` kq�[ k_�ej m[ ^q
Tdol r cd�^l hh[ ] l o[ qes` �_` peckÃ�qd` �mol f̀ ^q�d[ p�pr ^^` ppar hhv�] ol r cdq
pq[ g` dl h_` op�ql c` qd` o�ql �qo[ kpal oj �` kc[ c` j ` kq�ekql �[ ^qel kpÃ�^ò [ qekc
[ �^l d` pes` �[ k_�ek^hr pes` �al l _�pvpq̀ j À

Td` �^l hh[ ] l o[ qel k�ò pr hq̀ _�ek�qd` �al hhl t ekcÂ
Dkd[ k^` _�ò pehè k^` À�R̀ q[ eh̀ op�ek�Al o[ ^[ vÛp�ql r oepq�` ^l kl j v�p[ t
qd` eo�_` m̀ k_` k^` �l k�al l _�ej ml oqp�ò _r ^` _�[ p�qd` v�pdeaq̀ _
ql t [ o_p�] r vekc�al l _pqr aa�aol j �a[ oj ` op�l k�qd` �eph[ k_À�Tdep�pdeaq
qo[ kph[ q̀ _�ekql �ek^ò [ p̀ _�hl ^[ h�[ coê r hqr o[ h�l r qmr q�[ k_�mol _r ^qel k
^[ m[ ^eqvÀ

D̂ l kl j ê �` j ml t ` oj ` kqÀ�@p�[ �ò pr hq�l a�qdep�ò [ heckj ` kqÃ�hl ^[ h
a[ oj ` op�ò ml oq̀ _�ek^ò [ p̀ _�ek^l j ` �[ p�ò q[ eh̀ op�[ k_�ò pq[ r o[ kqp
l k�qd` �eph[ k_�] ` c[ k�pl r ô ekc�_eò ^qhv�aol j �qd` j Ã�^ò [ qekc
mò _ê q[ ] h̀ �p[ h̀ �^d[ kk` hp�[ k_�ò _r ^ekc�ò he[ k^` �l k�ej ml oqpÀ
E[ oj ` op�` um̀ oè k^` _�ek^l j ` �col t qd�l a�� � ç� � �« �l s` o�m[ pq�h̀ s` hpÃ
ò ah̀ ^qekc�j l ò �pq[ ] h̀ �[ k_�mol aeq[ ] h̀ �j [ og` q�hekg[ c` pÀ�
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El oj [ hex` _�pq[ g` dl h_` o�mh[ qal oj À�@p�[ k�l r q̂ l j ` �l a�qdep
ekeqe[ qes` Ã�qd` �j [ vl o�` k_l op̀ _�qd` �` pq[ ] hepdj ` kq�l a�[ �j r hqeç
pq[ g` dl h_` o�col r mÃ�` j ] ` __` _�ek�j r kê em[ h�cl s` ok[ k^` �t eqd�pr ] ç
^l j j eqq̀ ` p�l k�mol _r ^qel kpÃ�j [ og` q�hekg[ c` pÃ�mol j l qel k�[ k_
ò p̀ [ ô dÃ�mol se_ekc�[ �mh[ qal oj �al o�pr pq[ ek` _�^l hh[ ] l o[ qel k�[ k_
m[ oqê em[ ql ov�_` ^epel kçj [ gekcÀ

B[ m[ ^eqvç] r eh_ekc�al o�hl kcçq̀ oj �ej m[ ^qÀ�T` ^dkê [ h�pq[ aa�aol j �qd`
j r kê em[ heqv�t ` ò �qo[ ek` _�ek�_[ q[ �[ k[ hvpep�[ k_�ò ml oqekcÃ
` nr emmekc�qd` j �t eqd�ql l hp�ql �j l keql o�[ coê r hqr o[ h�qò k_p�[ k_
pr mml oq�` se_` k^` ç] [ p̀ _�mh[ kkekcÀ�

Tdep�ekeqe[ qes` �kl q�l khv�pqò kcqd` k` _�al l _�pvpq̀ j p�] r q�[ hpl
_` j l kpqo[ q̀ _�dl t �eks` pqekc�ek�pqor ^qr ò _Ã�al oj [ h�mh[ qal oj p�al o
^l hh[ ] l o[ qel k�^[ k�_oes` �hl kcçq̀ oj �pr pq[ ek[ ] h̀ �^d[ kc` À�@p�[ k
l r q̂ l j ` Ã�qd` �hl ^[ h�j l l kpdl q�cl [ h�t [ p�[ hpl �[ ^dè s` _À�

@__eqel k[ h�ò pl r ô ` p
Ahl cÀ�Aoekcekc�[ �ml oqal hel �ql �heà Â�Td` �M[ h[ v�El l _�Svpq̀ j p
Ikkl s[ qel k�fl r ok` v�
Ahl cÀ�Cesekc�_` ` m�ekql �M[ h[ vÂ�L` ppl kp�aol j �qd` �j eppel k

Ux] ` gepq[ kÂ�ej mol s` _�mr ] hê �p` osê ` �_` hes` ov�[ k_
` kd[ k^` _�cl s` ok[ k^` �ek�or o[ h�^l j j r keqè p

Rr o[ h�^l j j r keqè p�ek�Ux] ` gepq[ k�[ ò �ò pd[ mekc�mr ] hê �p̀ osê ` �
[ ^^` pp�] v�_` mhl vekc�j l ] eh̀ �r keqp�[ k_�j l ] ehexekc�vl r qd�

sl hr kq̀ ` op�ql �] oekc�` pp̀ kqe[ h�p̀ osê ` p�^hl p̀ o�ql �qdl p̀ �t dl �
k` ` _�qd` j �j l pqÀ�

Os` osè t
M[ kv�^l j j r keqè p�ek�or o[ h�Ux] ` gepq[ k�a[ ^` �] [ ooè op�ql �[ ^^` ppekc
] [ pê �mr ] hê �p̀ osê ` p�_r ` �ql �hl kc�qo[ s` h�_epq[ k^` pÃ�hej eq̀ _�_eceq[ h
[ ^^` ppÃ�[ k_�[ �h[ ^g�l a�[ t [ ò k` ppÃ�` pm̀ ^e[ hhv�[ j l kc�t l j ` kÃ�qd`
` h_` ohv�[ k_�m̀ l mh̀ �t eqd�_ep[ ] eheqè pÀ�R̀ ^l ckexekc�qd` p̀ �c[ mpÃ�qd`
UNCP�Ux] ` gepq[ k�@̂ ^` h̀ o[ ql o�L[ ] Ã�ek�m[ oqk` opdem�t eqd�qd`
cl s` okj ` kqÛp�Pr ] hê �S` osê ` �@c` k^vÃ�h[ r k^d` _�[ k�ekeqe[ qes` �ql �ò qdekg
dl t �` pp̀ kqe[ h�p̀ osê ` p�[ ò �_` hes` ò _�ek�ò j l q̀ �[ ò [ pÀ�Td` �L[ ]
` kc[ c` _�t eqd�pq[ g` dl h_` op�[ ^ol pp�cl s` okj ` kqÃ�[ ^[ _` j e[ Ã�[ k_�hl ^[ h
^l j j r keqè p�ql �^l ç_` peck�[ k_�q̀ pq�ekkl s[ qes` �[ mmol [ ^d` pÀ�Tdol r cd
pr os` vpÃ�m̀ opl k[ �j [ mmekcp�[ k_�^l j j r keqv�à ` _] [ ^gÃ�qd` �L[ ]
e_` kqeaè _�qd` �r kenr ` �k` ` _p�l a�or o[ h�ml mr h[ qel kp�[ k_�^l ç̂ ò [ q̀ _�[
ml oqal hel �l a�pl hr qel kpÀ�El o�` u[ j mh̀ Ã�ek�l k` �sehh[ c` Ã�[ �vl r kc�pqr _` kq
kl t �ò cr h[ ohv�d` hmp�` h_` ohv�k` ecd] l op�k[ sec[ q̀ �l khek` �al oj p�[ k_
[ mmhv�al o�m̀ kpel kp�[ k_�] ` k` aeqpÀ�Ik�[ kl qd` oÃ�[ �j l ] eh̀ �r keq�[ ooes` p
j l kqdhvÃ�qr okekc�t d[ q�r p̀ _�ql �] ` �[ k�[ hhç_[ v�qoem�ekql �[ �pej mh̀ �t [ hgÃ
] oekcekc�p̀ osê ` p�oecdq�ql �m̀ l mh̀ Ûp�_l l opq̀ mÀ�Td` p̀ �hl ^[ hhv�ol l q̀ _
ekkl s[ qel kpÃ�aol j �^l j j r keqvç] [ p̀ _�_eceq[ h�l r qò [ ^d�ql �vl r qdçh̀ _
sl hr kq̀ ` o�mol co[ j pÃ�[ ò �d` hmekc�ql �` kpr ò �qd[ q�kl �l k` �ep�h̀ aq�] ` dek_
ek�[ ^^` ppekc�` pp̀ kqe[ h�mr ] hê �p̀ osê ` pÀ�
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@̂dè s` j ` kq�[ k_�ej m[ ^q
Ll ^[ h�pl hr qel kp�ol l q̀ _�ek�hl ^[ h�ò [ heqè pÀ�Td` �L[ ] �] ol r cdq
ql c` qd` o�pq[ g` dl h_` op�ql �_` peck�[ k_�mehl q�ò pml kpes` �p̀ osê `
_` hes` ov�j l _` hp�q[ ehl ò _�ql �or o[ h�ò [ heqè pÀ�

Dum[ k_ekc�[ ^^` pp�[ k_�] oe_cekc�qd` �_eceq[ h�_ese_` À�Av
` pq[ ] hepdekc�ò j l q̀ �p̀ osê ` �^` kq̀ op�[ k_�ej mh̀ j ` kqekc�j l ] eh̀
r keqpÃ�qd` �L[ ] �ò [ ^d` _�epl h[ q̀ _�dl r p̀ dl h_p�ek�ò j l q̀ �[ ò [ p�[ k_
ej mol s` _�qd` eo�[ ^^` pp�ql �p̀ osê ` p�pr ^d�[ p�m̀ kpel kpÃ�qd` �eppr ekc
l a�e_` kqeaê [ qel k�_l ^r j ` kqpÃ�[ k_�mol m̀ oqv�ò cepqo[ qel kÀ��

Yl r qd�^d[ j mel kp�[ p�^l j j r keqv�sl hr kq̀ ` opÀ�Yl r kc�pqr _` kqp
t ` ò �qo[ ek` _�ql �pr mml oq�sr hk` o[ ] h̀ �ò pe_` kqp�ek�k[ sec[ qekc�` ç
p̀ osê ` pÃ�pr ] j eqqekc�[ mmhê [ qel kpÃ�[ k_�ek^ò [ pekc�_eceq[ h�heq̀ o[ ^vÀ�

Td` �ekeqe[ qes` �t [ p�[ �^l hh[ ] l o[ qes` �` aal oq�ql �pdeaq�mr ] hê �p̀ osê ` �_` hes` ov
aol j �[ �^` kqo[ hex` _�j l _` h�ql �[ �m̀ l mh̀ ç̂ ` kq̀ ò _�[ mmol [ ^d�col r k_` _�ek
m[ oqê em[ qel k�[ k_�hl ^[ h�l t k` opdemÃ�t d` ò �cl s` okj ` kq�ekpqeqr qel kpÃ
vl r qd�[ k_�^l j j r keqè p�t l og�ql c` qd` o�ql �e_` kqeav�^d[ hh̀ kc` p�[ k_�^l ç
^ò [ q̀ �pl hr qel kpÀ�Td` �k` t �j l _` h�kl q�l khv�` um[ k_` _�[ ^^` pp�ql
p̀ osê ` p�] r q�[ hpl �pqò kcqd` k` _�_eceq[ h�heq̀ o[ ^v�[ k_�^l j j r keqvçh̀ _
mol ] h̀ j �pl hsekc�ek�or o[ hÃ�ò pl r ô ` ç̂ l kpqo[ ek` _�p̀ qqekcpÀ�

@__eqel k[ h�ò pl r ô ` pÂ
Ahl cÀ�Ik�or o[ h�Ux] ` gepq[ kÃ�] r eh_ekc�] oe_c` p�ql �[ �j l _` ok�t l oh_
qdol r cd�` kd[ k^` _�mr ] hê �p̀ osê ` �l r qò [ ^d

Hl t �R¦ C�d` hmp�q[ m�ekql �^l j j r keqv�ò pehè k^` �[ k_
r khl ^g�p` haçl oc[ kex[ qel k

Io[ nÂ�ò çcol r k_ekc�qd` �pl ^e[ h�^l kqo[ ^q

Yl r kc�Io[ nep�[ ò �pqò kcqd` kekc�ò pehè k^` Ã�pl ^e[ h�^l d` pel k�[ k_�
mr ] hê �` kc[ c` j ` kq�] v�ò ej [ cekekc�qd` �pl ^e[ h�^l kqo[ ^q�[ k_
[ _s[ k^ekc�j l ò �ek^hr pes` Ã�ò pml kpes` �hl ^[ h�cl s` ok[ k^` À�

Os` osè t
Y` [ op�l a�^l kahê q�[ k_�t ` [ g�p̀ osê ` �_` hes` ov�d[ s` �pqo[ ek` _�Io[ nÛp�pl ^e[ h
^l kqo[ ^qÃ�r k_` oj ekekc�qor pq�ek�mr ] hê �ekpqeqr qel kp�[ k_�h̀ [ sekc�^eqex` kpÃ
` pm̀ ^e[ hhv�vl r kc�m̀ l mh̀ Ã�_ep̂ l kk` ^q̀ _�aol j �_` ^epel kçj [ gekcÀ�Ik�Io[ nÃ
qd` �pl ^e[ h�^l kqo[ ^q�ò ah̀ ^qp�dl t �_eaà ò kq�^l j j r keqè p�` um̀ oè k^`
qd` eo�ò h[ qel kpdem�t eqd�qd` �pq[ q̀ �[ k_�pd[ m̀ �` um̀ ^q[ qel kp�al o�ar qr ò
_` s` hl mj ` kqÀ�Td` �UNCP�Io[ n�@̂ ^` h̀ o[ ql o�L[ ] �[ mmhè _�[ �ml oqal hel

Smr ooekc
^l j j r keqv
l oc[ kexekc
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[ mmol [ ^d�ql �a[ ^eheq[ q̀ �[ �mol ^` pp�l a�ò ej [ cekekc�qd` �pl ^e[ h�^l kqo[ ^q
] ` qt ` ` k�^eqex` kp�[ k_�qd` �pq[ q̀ Ã�` j md[ pexekc�vl r qdç_oes` k�ekkl s[ qel k
[ k_�ej mol s` _�hl ^[ h�p̀ osê ` �_` hes` ovÀ�@�cl s` okj ` kq�] r eh_ekc�t [ p
^l ks` oq̀ _�ql �[ �^l j j r keqv�dr ] Ã�p̀ osekc�[ p�[ �^l çt l ogekc�pm[ ^` �[ k_
ekkl s[ qel k�mh[ qal oj �_` peck` _�[ k_�r p̀ _�] v�vl r kc�m̀ l mh̀ À�Td` �dr ]
t [ p�_` peck` _�ql �] ` �pr pq[ ek[ ] h̀ Ã�] l qd�aek[ k^e[ hhv� ēq�ep�dl pq̀ _�ek�[
cl s` okj ` kqçl t k` _�] r eh_ekc�[ k_�pq[ aà _�] v�cl s` okj ` kq�` j mhl v` ` p°Ã
[ k_�` kseol kj ` kq[ hhv� q̄d` �dr ] �eqp̀ ha�ep�ml t ` ò _�] v�pl h[ o�` k` ocvÄ�l k`
l a�eqp�ekeqe[ qes` p�ep�[ �j l _` h�pj [ oq�a[ oj �_` j l kpqo[ qekc�pr pq[ ek[ ] h̀
[ coê r hqr o[ h�mo[ ^qê ` p�[ k_�mol j l qekc�` kseol kj ` kq[ h�[ t [ ò k` pp
[ j l kc�sepeql op�[ k_�] ` k` aê e[ oè p°À�R̀ ^l ckexekc�qd[ q�` aà ^qes`
j [ k[ c` j ` kq�ep�^or ^e[ h�al o�pr pq[ ek[ ] eheqvÃ�qd` �L[ ] �_` mhl v` _�q[ oc` q̀ _
qo[ ekekcp�[ k_�pgehh�_` s` hl mj ` kq�ekeqe[ qes` p�ql �] r eh_�qd` �^[ m[ ^eqv�l a�qd`
cl s` okj ` kq�` j mhl v` ` p�ò pml kpe] h̀ �al o�qd` �mol f̀ ^qÖp�l kcl ekc
l m̀ o[ qel kÀ�

Td` �ekeqe[ qes` �] ol r cdq�ql c` qd` o�hl ^[ h�[ ^ql op�pr ^d�[ p�mr ] hê �ekpqeqr qel kpÃ
vl r qd�k` qt l ogp�[ k_�co[ ppol l qp�col r mpÃ�t dê d�^ò [ q̀ _�k` t �^d[ kk` hp
al o�m[ oqê em[ qel k�[ k_�ek^hr pel kÀ�Yl r qdçh̀ _�ekeqe[ qes` p�t ` ò �[ ^qes` hv
` k^l r o[ c` _Ã�[ k_�� � �ekeqe[ qes` p�[ __ò ppekc�g` v�pl ^e[ hÃ�` kseol kj ` kq[ h
[ k_�` ^l kl j ê �eppr ` p�t ` ò �ekeqe[ q̀ _Ã�l a�t dê d�� � �ò ^` es` _�ar k_ekcÀ
Td` p̀ �ek^hr _` _�` pq[ ] hepdekc�qd` �aeopq�^l çt l ogekc�pm[ ^` �ek�qd` �pl r qd�l a
Io[ nÄ�] r eh_ekc�qd` �aeopqçl açeqpçgek_�j l _` h�pj [ oqça[ oj �ek�qd` �pl r qdÄ
h[ r k^dekc�[ �_eceq[ h�j [ og` qekc�p̀ osê ` �q[ ehl ò _�ql �hl ^[ h�pj [ hh
] r pek` pp̀ pÄ�l oc[ kexekc�[ �^l j j r keqvç_oes` k�^h̀ [ kçr m�^[ j m[ eck�al o�[
ml hhr q̀ _�oes` oÄ�[ k_�^ò [ qekc�[ �hl ^[ h�ql r oepj �cr e_` À�

@̂dè s` j ` kq�[ k_�ej m[ ^q
El pq̀ oekc�co[ ppol l qp�ekeqe[ qes` pÀ�Bl j j r keqv�col r mp�p̀ haç
l oc[ kex` _�[ k_�ej mh̀ j ` kq̀ _�mol f̀ ^qp�[ __ò ppekc�hl ^[ h�k` ` _pÃ
mol j l qekc�^esê �ò pml kpe] eheqvÀ�

Ikpqeqr qel k[ h�^[ m[ ^eqvç] r eh_ekcÀ�Pr ] hê �p̀ os[ kqp�aol j �qd` �Mekepqov
l a�Yl r qd�ò ^` es` _�q[ oc` q̀ _�qo[ ekekc�ql �ej mol s` �qd` eo�^l hh[ ] l o[ qel k
t eqd�^l j j r keqè p�[ k_�^l ç_` peck�hl ^[ hhv�ò pml kpes` �pl hr qel kpÀ�

Yl r qd�[ p�[ c` kqp�l a�^d[ kc` À�Td` �^l j j r keqv�dr ] �] ` ^[ j ` �[
mh[ qal oj �al o�vl r kc�Io[ nep�ql �` kc[ c` �ek�_e[ hl cr ` Ã�pd[ m̀
_` s` hl mj ` kq�moel oeqè p�[ k_�m[ oqê em[ q̀ �ek�ml hê vçò h[ q̀ _�ekeqe[ qes` pÀ

�
Ikkl s[ qel k�al o�^esê �l t k` opdemÀ�Td` �` pq[ ] hepdj ` kq�l a�ekkl s[ qes`
a[ ^eheqè p�pr ^d�[ p�qd` �^l çt l ogekc�pm[ ^` �[ k_�j l _` h�pj [ oq�a[ oj
mol se_` _�q[ kce] h̀ �mh[ qal oj p�al o�hl ^[ h�` um̀ oej ` kq[ qel k�[ k_
^ò [ qeseqvÃ�` j ml t ` oekc�^l j j r keqè p�ql �_` s` hl m�[ k_�l t k
pr pq[ ek[ ] h̀ Ã�^l j j r keqvç_oes` k�pl hr qel kpÀ
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Tdep�ekeqe[ qes` �al pq̀ ò _�hl ^[ h�l t k` opdem�[ k_�^l hh[ ] l o[ qel kÃ�^ò [ qekc�[ k
` k[ ] hekc�` kseol kj ` kq�al o�^l j j r keqè p�ql �e_` kqeav�^d[ hh̀ kc` p�[ k_�^l ç
_` peck�pl hr qel kpÀ�Iq�moel oeqex` _�^l j j r keqv�ò pehè k^` �] v�` k^l r o[ cekc
vl r qdçh̀ _�ekkl s[ qel k�[ k_�^esê �[ ^qel kÀ�

@__eqel k[ h�ò pl r ô ` p
Ahl cÀ�C` ` m�C` j l kpqo[ qel kpÂ�@�Pl oqal hel �@mmol [ ^d�ql �R̀ ç
Ij [ cekekc�qd` �Sl ^e[ h�Bl kqo[ ^q�ek�Io[ n�
W` ] peq̀ À�Td` �Hr ] Öp�Oaaê e[ h�W` ] peq̀ �¯@o[ ] ê °

K` kv[ Â�t [ q̀ o�j [ k[ c` j ` kq

Ik�K` kv[ Ûp�_ovh[ k_pÃ�hl ^[ h�^l j j r keqè p�[ ò �j [ mmekc�qd` eo�t [ q̀ o
pl r ô ` p�[ k_�pd[ oekc�qo[ _eqel k[ h�t ep_l j �ql �` kd[ k^` �^hej [ q̀ �ò pehè k^`

[ k_�ò _r ^` �ò pl r ô ` �^l j m̀ qeqel k�_r oekc�_ol r cdqpÀ�

Os` osè t
K` kv[ Ûp�[ oe_�[ k_�p̀ j eç[ oe_�h[ k_p�[ ò �ek^ò [ pekchv�sr hk` o[ ] h̀ �ql
^hej [ q̀ �^d[ kc` Ã�t eqd�oepekc�q̀ j m̀ o[ qr ò pÃ�d` [ sv�o[ eka[ hh�[ k_�` uqò j `
t ` [ qd` o�` s` kqp�pr ^d�[ p�_ol r cdqp�[ k_�ahl l _p�_epor mqekc�qd`
` ^l pvpq̀ j �[ k_�t [ q̀ o�[ ^^` ppÀ�Td` p̀ �^d[ hh̀ kc` p�d[ s` �d[ _�[ �p̀ s` ò
ej m[ ^q�l k�hl ^[ h�^l j j r keqè p�[ aà ^qekc�_oekgekc�t [ q̀ oÃ�hes` hedl l _p�[ k_
al l _�p̀ ^r oeqvÀ�Tl �[ __ò pp�qdepÃ�qd` �UNCP�K` kv[ �@̂ ^` h̀ o[ ql o�L[ ] Ã�ek
^l hh[ ] l o[ qel k�t eqd�NDST@Ûp�B` kq̀ o�al o�Bl hh̀ ^qes` �Ikq̀ hhec` k^` �C` peckÃ
h[ r k^d` _�[ k�ekeqe[ qes` �ql �h̀ [ ok�dl t �^l hh̀ ^qes` �ekq̀ hhec` k^` �^[ k
` kd[ k^` �t [ q̀ o�ò pl r ô ` �j [ k[ c` j ` kq�[ k_�^hej [ q̀ �ò pehè k^` ÀIk�qd`
T[ k[ �Res` o�Bl r kqvÃ�hl ^[ hp�] ` c[ k�j [ mmekc�qd` eo�l t k�t [ q̀ o�ml ekqp�] v
r pekc�pej mh̀ �ql l hp�[ k_�qd` eo�l t k�gkl t h̀ _c` �l a�qd` �h[ k_�ql �hl ^[ q̀
pmoekcpÃ�t ` hhp�[ k_�p̀ [ pl k[ h�pqò [ j pÀ�Dh_` op�pd[ ò _�qo[ _eqel k[ h�t [ q̀ o
j [ k[ c` j ` kq�mo[ ^qê ` p�m[ pp̀ _�_l t k�qdol r cd�c` k` o[ qel kpÀ�Yl r kc
m̀ l mh̀ �pq̀ mm̀ _�r m�[ p�×_[ q[ �p̂ l r qpÃØ�t [ hgekc�hl kc�_epq[ k^` p�ql
_l ^r j ` kq�t d` ò �t [ q̀ o�t [ p�[ s[ eh[ ] h̀ �[ k_�t d` ò �eq�d[ _�_oè _�r mÀ
Tl c` qd` oÃ�qd` v�^ò [ q̀ _�[ �ò [ hçqej ` �t [ q̀ o�j [ m�qd[ q�ò ah̀ ^qp�qd` �ò [ heqv
l k�col r k_À�Ik�^l j j r keqv�t l ogpdl mpÃ�a[ oj ` op�[ k_�d` o_` op�p[ q�pe_` �] v
pe_` Ã�_ep̂ r ppekc�dl t �ql �pd[ ò �t [ q̀ o�a[ eohv�[ k_�mh[ k�al o�_ov�j l kqdp
[ d` [ _À�Td` eo�e_` [ p�pd[ m̀ _�t d` ò �k` t �t [ q̀ o�m[ kp�t ` ò �] r ehq�[ k_�dl t
ql �j [ k[ c` �qd` j �pr pq[ ek[ ] hvÀ�

@̂dè s` j ` kq�[ k_�ej m[ ^q
Sqò kcqd` kekc�^l j j r keqv�eksl hs` j ` kqÀ�Td` �ekeqe[ qes` �] oe_c` _�[
c[ m�] ` qt ` ` k�qd` �^l j j r keqè p�[ k_�ml hê vj [ g` opÃ�` k[ ] hekc�_eò ^q
` kc[ c` j ` kq�t eqd�^l r kqv�[ r qdl oeqè p�[ k_�k[ qel k[ h�_ol r cdq
j [ k[ c` j ` kq�l aaê e[ hpÃ�` kpr oekc�qd[ q�qd` �^l j j r keqvçc` k` o[ q̀ _
_[ q[ �ekahr ` k^` _�pr pq[ ek[ ] h̀ �hl kcçq̀ oj �t [ q̀ o�j [ k[ c` j ` kq
pqo[ q̀ cè pÀ�
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Dj ml t ` oekc�hl ^[ h�_[ q[ �pq̀ t [ o_pÀ�Bl j j r keqv�j ` j ] ` op�[ ^q̀ _�[ p
_[ q[ �p̂ l r qpÃ�_l ^r j ` kqekc�t [ q̀ o�ò pl r ô ` pÃ�h̀ [ _ekc�ql �j l ò
ò pehè kqÃ�hl ^[ hhv�ekal oj ` _�_` ^epel kçj [ gekcÀ�

Sr pq[ ek[ ] h̀ �t [ q̀ o�ekao[ pqor ^qr ò À�Bl j j r keqv�ekpecdqp�ekahr ` k^` _
t d` ò �ql �^l kpqor ^q�t [ q̀ o�m[ kpÃ�` kpr oekc�qd[ q�qd` �t [ q̀ o�ò pl r ô ` p
t ` ò �` aaê è kqhv�[ hhl ^[ q̀ _�] [ p̀ _�l k�[ ^qr [ h�k` ` _pÀ�

Tdep�ekeqe[ qes` �` nr emm̀ _�hl ^[ h�^l j j r keqè p�t eqd�ql l hpÃ�_[ q[ �[ k_
[ c` k^v�ql �j [ k[ c` �t [ q̀ o�ò pl r ô ` p�[ k_�[ _[ mq�ql �^hej [ q̀ çò h[ q̀ _
^d[ hh̀ kc` pÃ�` kpr oekc�qd[ q�t [ q̀ o�j [ k[ c` j ` kq�pqo[ q̀ cè p�[ ò �] l qd
hl ^[ hhv�ò h̀ s[ kq�[ k_�pr pq[ ek[ ] h̀ À�@�^l j j r keqvçl t k` _�_[ q[ �c` k` o[ qel k
mol ^` pp�` k[ ] h̀ _�_eaà ò kq�pq[ g` dl h_` op�ql �` kc[ c` �ek�^l kpqor ^qes`
_e[ hl cr ` �l k�dl t �ql �] [ h[ k^` �^l j m̀ qekc�ekq̀ ò pqp�[ k_�[ __ò pp
l kcl ekc�pl r ô ` p�l a�^l kahê qÀ

@__eqel k[ h�ò pl r ô ` p
Ahl cÀ�Dj ml t ` oekc�Bl j j r keqè p�ek�K` kv[ Â�Td` �Rep̀ �l a�Bl j j r keqv
C[ q[ �Sq̀ t [ o_p�ek�Sd[ mekc�Sr pq[ ek[ ] h̀ �C` s` hl mj ` kq
Ahl cÀ�W@TDRÃ�qd` �pehs` ov�j l qd` o�l a�heà
Pdl ql �Sql ovÀ�W[ q̀ o�p̂ [ ô eqv�ek�K` kv[ Öp�T[ k[ �Res` o�Bl r kqv
Pl _^[ pqÀ�R[ j [ keÂ�H[ ok` ppekc�Bl hh̀ ^qes` �Ikq̀ hhec` k^` �al o�Bhej [ q̀
@̂qel k

P[ o[ cr [ vÂ�m[ oqê em[ ql ov�pl ^e[ h�ekkl s[ qel k�ql �[ __ò pp
^l j j r keqv�^d[ hh̀ kc` p

Bl j j r keqè p�h̀ [ _�hl ^[ h�ò pml kp̀ p�ql �al l _�p̀ ^r oeqv�^d[ hh̀ kc` p�] v
pd[ oekc�gkl t h̀ _c` Ã�^l ç̂ ò [ qekc�pl hr qel kp�[ k_�] r eh_ekc�ò pehè k^`

qdol r cd�_eceq[ h�^l hh[ ] l o[ qel kÀ�

Os` osè t
P[ o[ cr [ v�^l kqekr ` p�ql �a[ ^` �^d[ hh̀ kc` p�l a�al l _�ekp̀ ^r oeqv�[ k_
r k` nr [ h�[ ^^` pp�ql �kr qoeqel r p�al l _Ã�t eqd�j [ kv�a[ j ehè p�_` m̀ k_ekc�l k
^l j j r keqv�geq̂ d` kp�al o�qd` eo�_[ ehv�j ` [ hpÀ�Tl �[ __ò pp�qdepÃ�qd` �UNCP
P[ o[ cr [ v�@̂ ^` h̀ o[ ql o�L[ ] �h[ r k^d` _�Ml eoòÃ�[ �^l j j r keqvç̂ ` kq̀ ò _
mol f̀ ^q�ek�^l hh[ ] l o[ qel k�t eqd�qd` �N[ qel k[ h�Ikkl s[ qel k�Sqo[ q̀ cv�[ k_�qd`
N[ qel k[ h�Sr pq[ ek[ ] h̀ �C` s` hl mj ` kq�Fl [ hp�Bl j j eppel kÀ�Td` �ekeqe[ qes`
t [ p�^l k_r ^q̀ _�` kqeò hv�l khek` �[ k_�[ ej ` _�ql �pr mml oq�^l j j r keqvçh̀ _
pl hr qel kp�] v�` j ml t ` oekc�^l j j r keqvç] [ p̀ _�l oc[ kex[ qel kp�t l ogekc�l k
eppr ` p�pr ^d�[ p�al l _�p̀ ^r oeqvÃ�` pm̀ ^e[ hhv�qdl p̀ �eksl hs` _�ek�^l j j r keqv
geq̂ d` kpÀ�Iq�] h̀ k_` _�m[ oqê em[ ql ov�[ mmol [ ^d` pÃ�^esê �q̀ ^dkl hl cv�[ k_
^eqex` k�` kc[ c` j ` kq�ql �pqò kcqd` k�hl ^[ h�cl s` ok[ k^` �[ k_�^l j j r keqv
^[ m[ ^eqè pÀ�Upekc�qd` �W` k_<�mh[ qal oj Ã�[ �^esê �_[ q[ �ql l hÃ�hl ^[ h
l oc[ kex[ qel kp�t ` ò �j [ mm̀ _�[ k_�` kc[ c` _�ql �e_` kqeav�^l j j l k
] [ ooè op�ql �al l _�p̀ ^r oeqvÃ�m[ oqê r h[ ohv�[ ol r k_�dr kc` o�[ k_�[ ^^` pp�ql
kr qoeqel r p�al l _À�Td` �mol f̀ ^q�pr mml oq̀ _�^l j j r keqv�col r mp�qdol r cd
seoqr [ h�t l ogpdl mpÃ�j ` kql oekc�[ k_�^l ç̂ ò [ qel k�l a�pl hr qel kp�ql ��
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pvpq̀ j [ qê �^d[ hh̀ kc` pÀ�@p�m[ oq�l a�qdep�mol ^` ppÃ�qd` �pl ^e[ h�ekkl s[ qel k
^d[ hh̀ kc` �t [ p�h[ r k^d` _Ã�l aà oekc�p̀ h̀ ^q̀ _�mol f̀ ^qp�aek[ k^e[ h�[ k_
q̀ ^dkê [ h�pr mml oq�ql �_` s` hl m�[ k_�ej mh̀ j ` kq�qd` eo�ekeqe[ qes` pÀ
Du[ j mh̀ p�l a�p̀ h̀ ^q̀ _�mol f̀ ^qp�ek^hr _` �S` j ehh[ �R¾c[ Ã�[ �p̀ ` _
mò p̀ os[ qel k�ekeqe[ qes` �h̀ _�] v�t l j ` k�ql �mol q̀ ^q�k[ qes` �p̀ ` _p�[ k_
pqò kcqd` k�al l _�pl s` ò eckqvÃ�[ k_�Fr ` ooehh[ �V` o_` Ã�[ �vl r qdç_oes` k
r o] [ k�c[ o_` kekc�mol f̀ ^q�qd[ q�mol j l q̀ p�[ col ` ^l hl cv�[ k_�pr pq[ ek[ ] h̀
al l _�mo[ ^qê ` p�ek�r k_` op̀ os` _�[ ò [ pÀ�@�p̀ ^l k_�` _eqel k�l a�qd` �mol f̀ ^q
` um[ k_` _�m[ oqê em[ qel k�] v�ek^hr _ekc�r kes` opeqè pÃ�` k^l r o[ cekc
pqr _` kqp�[ k_�q̀ [ ^d` op�ql �[ mmhv�ò p̀ [ ô d�ql �ò [ h�^l j j r keqv
^d[ hh̀ kc` pÀ�

@̂dè s` j ` kq�[ k_�ej m[ ^q
Bl j j r keqvç_oes` k�ekkl s[ qel kÀ�Ikpecdqp�[ k_�` um̀ oè k^` �aol j
Ml eoò�t ` ò �[ mmhè _�ek�[ �al hhl t çr m�ekeqe[ qes` Ã�T[ s[ o[ k_r Ã�t d` ò �qd`
j l _` h�t [ p�ò mhê [ q̀ _�[ k_�j r kê em[ h�^eseh�p̀ os[ kqp�t ` ò �qo[ ek` _�ql
or k�qd` eo�l t k�hl ^[ h�ekkl s[ qel k�h[ ] p�¯×̂ eqex` k�h[ ] pØ°Ã�ql �pqò kcqd` k
^l j j r keqv�^[ m[ ^eqvÀ�

Bol pp�p` ^ql o�^l hh[ ] l o[ qel k�[ k_�h̀ [ okekcÀ�Dkc[ c` j ` kq�` um[ k_` _
aol j �^l j j r keqvç] [ p̀ _�l oc[ kex[ qel kp�ql �ek^hr _` �pqr _` kqp�[ k_
q̀ [ ^d` opÃ�t dl �^l ç_` peck` _�pl hr qel kp�t eqd�^l j j r keqè p�[ k_
[ mmhè _�ò p̀ [ ô d�ek�mo[ ^qê [ h�^l kq̀ uqÀ�Td` �` um̀ oè k^` �decdhecdq̀ _
dl t �pl ^e[ h�ekkl s[ qel k�ql l hp�^[ k�] ` �` aà ^qes` hv�q[ r cdq�[ k_
qo[ kpj eqq̀ _�qdol r cd�^l hh̀ ^qes` �mol ^` pp̀ pÃ�mol se_ekc�s[ hr [ ] h̀
ekpecdqp�ekql �[ mmhvekc�qd` p̀ �ql l hp�ql �[ __ò pp�ò [ h�^d[ hh̀ kc` p
t eqdek�^l j j r keqè pÀ

Ceceq[ h�ek^hr peseqvÀ�Td` �mol f̀ ^qpÛ�aeopq�` _eqel k�t [ p�pr ^^` ppar hhv
ej mh̀ j ` kq̀ _�` kqeò hv�l khek` Ã�` k[ ] hekc�m[ oqê em[ qel k�aol j �ò j l q̀
[ ò [ p�_r oekc�qd` �BOVICç�� �m[ k_` j ê À

Ik^ò [ p` _�qor pqÀ�� � � �pqr _` kqp�ql l g�m[ oq�ek�[ k�` um̀ oej ` kqÃ�mh[ vekc
[ �×Pr ] hê �Fl l _p�F[ j ` Ø� [̄ �s[ oe[ kq�l a�qor pq�c[ j ` p�r p̀ _�ek
] ` d[ sel o[ h�` ^l kl j ê �pqr _è p°�ek�t dê d�qd` v�k` ` _` _�ql �_` ^e_`
dl t �j r ^d�ql �eks` pq�ek�mr ] hê �cl l _pÀ�Td` �qò [ qj ` kq�col r m
p̄qr _` kqp�t dl �d[ _�m[ oqê em[ q̀ _�ek�qd` �[ ^qeseqè p�l a�qd` �p̀ ^l k_
` _eqel k�l a�T[ s[ o[ k_r °�pdl t ` _�[ �mol m̀ kpeqv�ql �eks` pq�ek�mr ] hê
cl l _p�peckeaê [ kqhv�cò [ q̀ o�qd[ k�qd[ q�l a�qd` �^l kqol h�col r mÃ
pqr _` kqp�t dl �d[ _�kl q�[ qq̀ k_` _�qd` �T[ s[ o[ k_r �mol co[ j j ` À�Td`
L[ ] �ekq̀ omò qp�qdep�ò pr hq�[ p�[ �_eò ^q�ml peqes` �` aà ^q�l k�qor pq�l a�qd`
mol co[ j j ` À�

Td` �ekeqe[ qes` �[ hhl t ` _�^l j j r keqè p�ql �q[ g` �l t k` opdem�l a�hl ^[ h
^d[ hh̀ kc` p�ò h[ qekc�ql �al l _�p̀ ^r oeqv�[ k_�^l ç̂ ò [ q̀ �j ` [ kekcar h
pl hr qel kp�qdol r cd�^l hh̀ ^qes` �ekq̀ hhec` k^` �[ k_�ekkl s[ qel kÀ�
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@__eqel k[ h�ò pl r ô ` p
Ahl cÀ�Ml eoòÂ�t d[ q�t ` �h̀ [ ok` _�ekq̀ co[ qekc�^l j j r keqv�m[ oqê em[ qel k
[ k_�pl ^e[ h�ekkl s[ qel k
Ahl cÀ�Td` �ej m[ ^q�l a�T[ s[ o[ k_r �l k�qor pq
R̀ ml oqÀ�Ik�qd` �p̀ [ ô d�l a�T[ s[ o[ k_r Â�L` ppl kp�l k�Pr ] hê �Ikkl s[ qel k
[ k_�P[ oqê em[ ql ov�Fl s` ok[ k^` �ek�Ll ^[ h�Fl s` okj ` kqp�
@̂ [ _` j ê �[ oqê h̀ À�Ds[ hr [ qekc�qd` �ej m[ ^q�l a�Ml eoòÛp�t ekkekc�mol f̀ ^q
¯Sm[ kepd°

Td[ eh[ k_Â�Bl j j r keqvçh̀_�[ ^qel k�[ c[ ekpq�[ eo�ml hhr qel k
[ k_�al ò pq�aeò p

Bl j j r keqè p�ek�kl oqd` ok�Td[ eh[ k_�[ ò �q[ gekc�qd` �h̀ [ _�ql �ej mol s` �
[ eoçnr [ heqv�] v�[ ^qes` hv�m[ oqê em[ qekc�ek�qd` �^l ç̂ ò [ qel k�l a�pl hr qel kp�

t eqd�qd` �cl s` okj ` kqÃ�] h̀ k_ekc�qo[ _eqel kÃ�ekkl s[ qel kÃ�
[ k_�^l hh̀ ^qes` �[ ^qel kÀ

Os` osè t
Bde[ kc�R[ eÃ�[ �] el _es` op̀ �j l r kq[ ekl r p�ò cel k�ek�kl oqd` ok�Td[ eh[ k_Ã�ep
[ hpl �^l kpe_` ò _�l k` �l a�qd` �j l pq�ml hhr q̀ _�[ ò [ p�ek�qd` �^l r kqovÀ�@eo
ml hhr qel k�aol j �[ coê r hqr o[ h�[ k_�al ò pq�] r okekc�[ k_�ek_r pqoe[ h�` j eppel kp
h̀ [ _p�ql �ml l o�[ eo�nr [ heqv�[ k_�ml p̀ p�[ �peckeaê [ kq�d` [ hqd�oepgÀ�Tl
[ __ò pp�qd` p̀ �^d[ hh̀ kc` pÃ�@ceoò �L` d` k_[ g[ oe[ �B` kq̀ oÃ�qd` �UNCP
Td[ eh[ k_�@̂ ^` h̀ o[ ql o�L[ ] Ã�[ k_�qd` �UNCP�A[ kcgl g�R̀ cel k[ h�Hr ]
h[ r k^d` _�[ �^l j j r keqvç_oes` k�ekeqe[ qes` �q[ oc` qekc�al r o�^l j j r keqè p�ek
qd` �ò cel kÀ�@�g` v�mehh[ o�l a�qd` �ekeqe[ qes` �t [ p�qd` �Sl ^e[ h�Ikkl s[ qel k
Ph[ qal oj �¯SIP°Ã�[ �m[ oqê em[ ql ov�[ mmol [ ^d�qd[ q�` kc[ c` _�hl ^[ h
^l j j r keqè pÃ�mr ] hê �[ k_�moes[ q̀ �p̀ ^ql oÃ�^eseh�pl ^è qv�l oc[ kex[ qel kp�[ k_
[ ^[ _` j e[ �ek�_` ` m�hepq̀ kekcÃ�^l ç̂ ò [ qel k�l a�pl hr qel kp�[ k_�mol ql qvm̀ pÃ
[ k_�^l hh̀ ^qes` �[ ^qel k�ql �^l j ] [ q�[ eo�ml hhr qel k�[ k_�al ò pq�aeò pÀ�Poel o�ql
SIPÃ�al ò pq�aeò �mò s` kqel k�t [ p�h[ oc` hv�p̀ ` k�[ p�[ �cl s` okj ` kq
ò pml kpe] eheqv�t eqd�hej eq̀ _�hl ^[ h�l t k` opdemÀ�SIP�d` hm̀ _�pdeaq�qdep
_vk[ j ê �] v�j l sekc�aol j �[ �ql mç_l t k�[ mmol [ ^d�ql �l k` �qd[ q�] r eh_p
^l j j r keqv�[ c` k^v�[ k_�hl kcçq̀ oj �ò pehè k^` À�Nl t Ã�hl ^[ h�[ ^ql op�kl q
l khv�^l kqoe] r q̀ �ekpecdqp�] r q�[ hpl �h̀ [ _�ej mh̀ j ` kq[ qel k�[ k_�p̂ [ hekc
` aal oqpÃ�qr okekc�^l ç_` peck` _�e_` [ p�ekql �q[ kce] h̀ Ã�^l j j r keqvçl t k` _
pl hr qel kpÀ�

@�g` v�` h̀ j ` kq�l a�qd` �SIP�[ ò �ekkl s[ qel k�^d[ hh̀ kc` pÃ�t d` ò �q̀ [ j p�l a
hl ^[ h�vl r kc�m̀ l mh̀ �ek�Bde[ kc�R[ e�^[ j ` �al ot [ o_�ql �t l og�ql c` qd` o�l k
ml ppe] h̀ �pl hr qel kpÀ�@k�` u[ j mh̀ �l a�[ �mol ql qvm̀ �qd` v�^[ j ` �r m�t eqd�ep
qd` �Nl �Ar okekc�Er k_Ã�[ �^l j j l k�ml q�l a�j l k` v�qd[ q�` s` ovl k`
^l kqoe] r q̀ p�ql �[ q�qd` �] ` cekkekc�l a�qd` �d[ x` �p̀ [ pl k�[ k_�ep�ar oqd` o
[ r cj ` kq̀ _�t eqd�mr ] hê �ar k_pÀ�@q�qd` �` k_�l a�qd` �p̀ [ pl k�qd` �ar k_�ep
_ese_` _�[ j l kc�sehh[ c` opÀ�Ia�qd` ò �d[ p�] ` ` k�kl �r k[ r qdl oex` _�] r okekc
l a�t [ pq̀ Ã�qd` �` kqeò �[ j l r kq�ep�ò qr ok` _�[ q�qd` �` k_�l a�qd` �p̀ [ pl kÃ
[ hhl t ekc�m[ oqê em[ kqp�ql �j [ g` �[ �mol aeqÀ�D[ ^d�r k[ r qdl oex` _�] r okekcÃ
dl t ` s` oÃ�qoecc` op�[ �_` _r ^qel kÀ
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@̂dè s` j ` kq�[ k_�ej m[ ^q�
Eeò �mò s` kqel k�ò ej [ cek` _À�Bl j j r keqè p�^ò [ q̀ _�qd` eo�l t k�aeò
j [ k[ c` j ` kq�mh[ kpÃ�ò _r ^ekc�_` m̀ k_` k^` �l k�` uq̀ ok[ h�[ e_Ã�pr ^d
[ p�qd` �r p̀ �l a�[ col al ò pqov�aeò �] [ ooè opÃ�t [ q̀ o�q[ kgp�al o�aeò �^l kqol hÃ
^l j j r keqv�ar k_` _�aeò aecdqekc�pr mml oqÃ�pr pq[ ek[ ] h̀ �a[ oj ekc
mo[ ^qê ` p�[ k_�` j ] o[ ^ekc�hl ^[ h�pl hr qel kpÀ�

Dj ml t ` oj ` kq�l a�^l j j r keqv�j ` j ] ` opÀ�Tdol r cd�m[ oqê em[ ql ov
_` ^epel kçj [ gekc�[ k_�^l ç̂ ò [ qel k�l a�pl hr qel kpÃ�^l j j r keqv
j ` j ] ` op�c[ ek` _�pgehhp�ql �q[ g` �l t k` opdem�l a�` kseol kj ` kq[ h
pl hr qel kp�[ k_�_oes` �^d[ kc` �[ q�qd` �hl ^[ h�h̀ s` hÀ�

Ooc[ kê �p^[ hekcÀ�Td` �[ mmol [ ^d�_` s` hl m̀ _�ek�Bde[ kc�R[ e�ek�� � � �
p̂ [ h̀ _�ql �qdò ` �mol sek^` p�ek�Nl oqd` ok�Td[ eh[ k_�ek�� � � � �[ k_�� � � � Ã
[ k_�ò pr hq̀ _�ek�[ �^ol ppç] l o_` o�ekeqe[ qes` �ek�^l hh[ ] l o[ qel k�qd` �UNCP
L[ l �PCR�@̂^` h̀ o[ ql o�L[ ] �ek�� � � � À�Td` �^ol ppç] l o_` o�ekkl s[ qel k
^d[ hh̀ kc` p�[ pp̀ j ] h̀ _�^ol ppç] l o_` o�q̀ [ j p�] v�j [ q̂ dekc�Td[ e
q̀ [ j p�t eqd�L[ l qe[ k�l k` pÀ�

Tdep�ekeqe[ qes` �_` j l kpqo[ q̀ p�dl t �^l j j r keqvçh̀ _�pl hr qel kpÃ
` j ml t ` oj ` kq�l a�hl ^[ h�h̀ [ _` op�[ k_�^l hh[ ] l o[ qel k�^[ k�_oes`
pr pq[ ek[ ] h̀ �^d[ kc` �[ k_�pqò kcqd` k�ò pehè k^` À�Weqd�[ mmol moe[ q̀
pr mml oqÃ�qo[ _eqel k[ h�gkl t h̀ _c` Ã�pl ^e[ h�^[ meq[ h�[ k_�^l j j r keqè pÛ
^[ m[ ^eqv�al o�[ r ql kl j l r p�l oc[ kexekc�^[ k�c` k` o[ q̀ �pl hr qel kp�ql
^l j mh̀ u�_` s` hl mj ` kq�mol ] h̀ j p�ek�t [ vp�qd[ q�[ ò �^l j mh̀ j ` kq[ ov�ql
mr ] hê �[ r qdl oeqè pÛ�[ ^qel kpÀ�

@__eqel k[ h�ò pl r ô ` p
Ahl cÀ�Ll ^[ h�H` ol ` p�al o�Bh̀ [ k�@eoÂ�Pl oqal hel �Tdekgekc�[ q�qd` �Ll ^[ h
L` s` hË
Ahl cÀ�Bh̀ [ k�@eo�Weqdl r q�Al o_` oÂ�Bol ppekc�Al r k_[ oè p�ql
Bl hh[ ] l o[ q̀ �al o�Bh̀ [ k�@eo�ek�Td[ eh[ k_�[ k_�L[ l �PCR

Toeke_[ _�[ k_�Tl ] [ cl Â�Bl j j r keqvç_oes` k
m̀ [ ^` ] r eh_ekc

Tdol r cd�^l j j r keqv�_oes` k�m̀ [ ^` ] r eh_ekcÃ�vl r qd�[ k_�t l j ` kÛp
l oc[ kex[ qel kp�^l ç_` peck�[ k_�ej mh̀ j ` kq�ekeqe[ qes` p�qd[ q�al pq̀ o

ò pehè k^` �[ k_�] ò [ gp�^v^h̀ p�l a�^oej ek[ heqvÀ

Os` osè t
Ik�^l j j r keqè p�[ ^ol pp�Toeke_[ _�[ k_�Tl ] [ cl Ã�vl r kc�t l j ` k�[ aà ^q̀ _
] v�sel h̀ k^` �[ k_�qo[ r j [ �l aq̀ k�a[ ^` �pqecj [ Ã�epl h[ qel k�[ k_�hej eq̀ _
l mml oqr keqè p�al o�d` [ hekcÀ�Ik�ò pml kp̀ �ql �qdep�^d[ hh̀ kc` Ã�qd` �UNCP
Toeke_[ _�[ k_�Tl ] [ cl �@̂ ^` h̀ o[ ql o�L[ ] �ej mh̀ j ` kq̀ _�qd` �Ppv^dl pl ^e[ hÃ
@oq�[ k_�Sml oqp�Ml _` h�al o�P` [ ^` ] r eh_ekc�¯P@SMP°Ã�ek�^l hh[ ] l o[ qel k
t eqd�qd` �Pò s` kqel k�l a�Vel h̀ kq�Duqò j epj çYl r qd�Dj ml t ` oj ` kq�[ k_
Sqò kcqd` kekc�Pol f̀ ^q�¯PVDçYDS°À�Td` �ekeqe[ qes` �` j ml t ` op�vl r kc�
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t l j ` k�t dl �d[ s` �] ` ` k�` uml p̀ _�ql �sel h̀ k^` �[ k_�qo[ r j [ �ql �ò ^h[ ej
[ c` k^v�[ k_�] r eh_�ò pehè k^` Ã�^l j ] ekekc�mpv^dl pl ^e[ h�pr mml oqÃ
^l j j r keqv�j [ mmekcÃ�[ k_�[ oq�[ k_�pml oqp�qd` o[ mv�[ p�m[ oq�l a�[ �al r oç
j l kqd�^r ooê r hr j À�Ik�qdep�t [ vÃ�m[ oqê em[ kqp�[ ò �[ ^^l j m[ kè _�l k�[
fl r ok` v�l a�` j l qel k[ h�d` [ hekc�[ k_�p̀ haçr k_` opq[ k_ekc�t dê d�al pq̀ op
m̀ [ ^` �[ k_�^l j j r keqv�^l d` pel kÀ�Tl �^l j mh̀ j ` kq�ek_ese_r [ h�pr mml oqÃ
qd` �mol f̀ ^q�h[ r k^d` _�qd` �P` [ ^` �Ikkl s[ qel k�Bd[ hh̀ kc` Ã�ekseqekc�vl r qd
[ k_�t l j ` kçh̀ _�col r mp�[ p�[ c` kqp�l a�^d[ kc` �ql �^l ç̂ ò [ q̀
m̀ [ ^` ] r eh_ekc�ekeqe[ qes` p�r pekc�^r hqr ò Ã�pml oqÃ�j ` kql opdem�[ k_�[ oq�[ p
ql l hp�al o�ò pehè k^` �[ k_�^l kahê q�ò pl hr qel kÀ�Tdol r cd�qd` �^d[ hh̀ kc` Ã�qd`
L[ ] �a[ ^eheq[ q̀ _�[ �ml oqal hel �l a�mol f̀ ^qp�qd[ q�` k[ ] h̀ _�qd` �^l j j r keqè p�ql
ò pml k_�^ò [ qes` hv�ql �hl ^[ h�q̀ kpel kp�[ k_�pl ^e[ h�ao[ cj ` kq[ qel k�r pekc
ql l hp�heg` �[ oqÃ�pml oqp�[ k_�j ` kql opdemÀ�Tdep�ek^hr _` _�col r m�[ oq�qd` o[ mv
p̀ ppel kp�[ k_�pql ovq̀ hhekc�t l ogpdl mp�qd[ q�al pq̀ ò _�_e[ hl cr ` Ã�d` [ hekc
[ k_�^l hh[ ] l o[ qel kp�[ ^ol pp�_ese_` _�col r mpÀ�

@̂dè s` j ` kq�[ k_�ej m[ ^q
A` d[ sel o[ h�[ k_�Dj l qel k[ h�To[ kpal oj [ qel kÀ�M[ kv�l a�qd` �vl r kc
t l j ` k�t dl �d[ _�` um̀ oè k^` _�j [ ocek[ hex[ qel k�l o�oes[ hov�^[ j `
ql c` qd` o�ql �^l ç̂ ò [ q̀ �p[ à �pm[ ^` pÃ�^l hh[ ] l o[ q̀ �[ k_�pr mml oq�` [ ^d
l qd` oÀ�Td` �[ oq�[ k_�qd` o[ mv�p̀ ppel kp�h̀ _�ql �pqò kcqd` k` _�p̀ haç
` pq̀ ` j Ã�ò _r ^qel k�ek�p̀ haçd[ oj �[ k_�cò [ q̀ o�` j l qel k[ h�l m̀ kk` ppÀ�

Ik^hr pes` �vl r qdçh̀ _�m̀ [ ^` ] r eh_ekcÀ�Td` �P` [ ^` �Ikkl s[ qel k
Bd[ hh̀ kc` �` kc[ c` _�hl ^[ h�NFOpÃ�vl r qd�[ k_�t l j ` kçh̀ _�col r mp�ql
ekeqe[ q̀ �^ò [ qes` �m̀ [ ^` ] r eh_ekc�[ ^qeseqè p�qd[ q�al pq̀ ò _�r keqv�[ j l kc
^l j j r keqè pÀ�

Ikpqeqr qel k[ h�` kc[ c` j ` kqÀ�Td` �mol f̀ ^q�t [ p�pr mml oq̀ _�] v�k[ qel k[ h
aecr ò pÃ�[ k_�[ k�[ aq̀ ô [ ò �mh[ k�t [ p�_` s` hl m̀ _�t eqd�^l kqekr ` _
mpv^dl pl ^e[ h�pr mml oq�[ k_�j ` kql oekcÀ�Tl �p̂ [ h̀ �qd` �ej m[ ^q�[ k_
pr pq[ ek�` kc[ c` j ` kqÃ�[ �P` [ ^` �B[ o[ s[ k�t [ p�` pq[ ] hepd` _�ê�[
j l ] eh̀ �l r qò [ ^d�ekeqe[ qes` �t d` ò �mol co[ j �co[ _r [ q̀ p�pd[ ò �qd` eo
pql oè p�[ k_�ekpmeò �m[ oqê em[ qel k�ek�l qd` o�^l j j r keqè pÀ�

Tdep�ekeqe[ qes` �] r ehq�] oe_c` p�] ` qt ` ` k�ek_ese_r [ h�d` [ hekc�fl r ok` vp�[ k_
^l hh̀ ^qes` �[ ^qel kÃ�_` j l kpqo[ qekc�dl t �m̀ opl k[ h�` j ml t ` oj ` kq�[ k_
^esê �` kc[ c` j ` kq�^[ k�ò [ ^qes[ q̀ �^l j j r keqv�qè p�[ k_�pqò kcqd` k
m̀ [ ^` ] r eh_ekc�^[ m[ ^eqè p�[ ^ol pp�ao[ cj ` kq̀ _�^l j j r keqè pÀ�

@__eqel k[ h�ò pl r ô ` p
ÕIkkl s[ qes` �P` [ ^` ] r eh_ekcÂ�Hl t �@oqÃ�Sml oqp�[ k_�Sr mml oq�[ ò
Bd[ kcekc�Les` pÆØ
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Bl k^hr pel kp�

Td` �^[ p̀ �pqr _è p�mò p̀ kq̀ _�d` ò �pdl t �dl t �] l qql j çr m�R¦ C�ep
l m̀ kekc�r m�m[ qdt [ vp�al o�^esê �` kc[ c` j ` kqÀ�W` �d[ s` �_ese_` _�qd` j
ekql �qdò ` �j [ ek�col r mpÀ

Td` �aeopq�col r mÃ�` k[ ] hekc�sl ê ` Ã�^l kpepqp�l a�m[ qdt [ vp�qd[ q�] oekc�ekql
mr ] hê �_` ^epel kçj [ gekc�al oj p�l a�gkl t h̀ _c` �l qd` o�qd[ k�qd`
^ò _` kqe[ h̀ _�gkl t h̀ _c` �qo[ _eqel k[ hhv�a[ sl ò _�] v�qd` �uheq̀ pÀ�H` ò Ã�^esê
` kc[ c` j ` kq�r khl ^gp�[ ^^` pp�ql �j eppel kç̂ oeqê [ h�ekpecdqp�d` h_�] v
m̀ l mh̀ �t dl �[ ò �kl q�k` ^` pp[ oehv�^l j al oq[ ] h̀ �l o�a[ j ehe[ o�t eqd�j l ò
qo[ _eqel k[ h�al oj p�l a�m[ oqê em[ qel kÀ�Iq�ep�pej mhv�ej ml ppe] h̀ �ql �j l keql o
` kseol kj ` kq[ h�nr [ heqv�t eqd�qd` �ò nr eò _�_` cò ` �l a�co[ kr h[ oeqv�t eqdl r q
j l ] ehexekc�q̀ kp�l a�qdl r p[ k_p�l a�^eqex` k�p̂ è kqepqp�¯@oc` kqek[ °Ä�kl o�ep�eq
ml ppe] h̀ �ql �` aà ^qes` hv�mh[ k�k` t �ekao[ pqor ^qr ò �l k�ek_ec` kl r p�h[ k_
¯M` uê l °�l o�qd` �_` mhl vj ` kq�l a�ml q̀ kqe[ hhv�_epor mqes` �aol kqè o
q̀ ^dkl hl cè p�¯Ml ol ^^l °À�Weqdl r q�j [ gekc�pm[ ^` �al o�^eqex` kp�ql �r p̀
qd` eo�l t k�mò à oò _�j ` [ kp�l a�^l j j r kê [ qel kÃ�heg` �mdl ql co[ mdpÃ
[ ^^` pp�ql �co[ kr h[ o�ekal oj [ qel k�` pp̀ kqe[ h�ql �mh[ kkekc�_ep[ pq̀ o
ò pml kp̀ �ò j [ ekp�hej eq̀ _�¯Ml x[ j ] enr ` °À�@k_�t eqdl r q�ekol [ _p�ekql �qd`
[ kuè qè p�[ k_�coè s[ k^` p�l a�^l j j r keqè p�qd[ q�pq[ k_�ql �] ` �[ aà ^q̀ _�] v
qd` �^hl pr ò �l a�hl ^[ hhv�ej ml oq[ kq�] r pek` pp̀ p�pr ^d�[ p�^l [ h�j ek` pÃ
` k` ocv�qo[ kpeqel kp�oepg�] ` ekc�ej ml ppe] h̀ Ã�h̀ q�[ hl k` �fr pq�¯Sl r qd�@aoê [ °À
@�ql g` kepqê �m[ oqê em[ qel k�ep�kl q�[ k�l mqel kÃ�] ` ^[ r p̀ �eq�t l r h_�kl q�ò pr hq
ek�[ ^qel k[ ] h̀ �gkl t h̀ _c` À�Td` �l khv�t [ v�al ot [ o_Ã�qd` kÃ�ep�ql �aek_
ekkl s[ qes` �t [ vp�ql �j ` ` q�m̀ l mh̀ �t d` ò �qd` v�[ ò Ã�[ k_�^l j j eq�ql
hepq̀ kekc�ek�_` mqd�[ k_�t eqdl r q�mò fr _ê ` À

Td` �p̀ ^l k_�col r mÃ�^l hh[ ] l o[ qes` �_` peckÃ�^l kpepqp�l a�m[ qdt [ vp�t d` ò
ml hê v�j [ g` op�` kc[ c` �j l ò �_eò ^qhv�t eqd�^l kqoe] r qel kp�aol j �[ �t e_`
o[ kc` �l a�pq[ g` dl h_` opÃ�t eqd�[ �^l ç̂ ò [ qes` �[ mmol [ ^d�ql �ò pml k_ekc�ql
pd[ ò _�^d[ hh̀ kc` pÀ�Ikpqeqr qel kp�pq[ k_�ql �] ` k` aeq�aol j �j l ] ehexekc�qd`
s[ oè _�pgehhp�[ k_�gkl t h̀ _c` �l a�_eaà ò kq�j ` j ] ` op�l a�pl ^è qvÃ�[ k_
r pekc�eq�ql �^l j ` �ql �pl hr qel kp�qd[ q�] ` k` aeq�` s` ovl k` À�Tdep�ep�` [ pè o�p[ e_
qd[ k�_l k` Ä�[ k_�v` q�k` t �ml ppe] eheqè p�[ ò �] ` ^l j ekc�[ s[ eh[ ] h̀ Ã�qd[ kgp
ql �q̀ ^dkenr ` p�pr ^d�[ p�ekq̀ oc` k` o[ qel k[ h�_e[ hl cr ` �ml t ` ò _�] v
c` k` o[ qes` �@I�¯P[ k[ j [ °Ã�m[ oqê em[ ql ov�ò p̀ [ ô d�¯Cl j ekê [ k�R̀ mr ] hê Ã
Ux] ` gepq[ k°Ã�^eqex` k�h[ ] l o[ ql oè p�¯P[ o[ cr [ v°Ã�] el d[ ^gekc�pm[ ^` p�¯Nl oqd
M[ ^` _l ke[ °Ã�[ k_�hl ^[ h�j l l kpdl qp�¯Pdehemmek` p°À
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Td` �qdeo_�col r mÃ�pmr ooekc�^l j j r keqv�l oc[ kexekcÃ�^l kpepqp�l a�m[ qdt [ vp
ql �` k[ ] h̀ �^eqex` kp�ql �q[ g` �^l hh̀ ^qes` �[ ^qel k�ql �ej mol s` �pr pq[ ek[ ] h̀
_` s` hl mj ` kq�l r q̂ l j ` p�ek�t [ vp�qd[ q�[ ò �[ r ql kl j l r p�aol j �mr ] hê
ekpqeqr qel kpÀ�Sr ^d�[ ^qel k�ep�j [ _` �j l ò �` aà ^qes` �] v�col t ekc�l r q�l a
` aal oqp�ql �l oc[ kex` �^l hh̀ ^qes` �gkl t h̀ _c` �qdol r cd�mdvpê [ h�j ` ` qekc
mh[ ^` p� Īo[ n°�[ k_�pl ^e[ h�ekao[ pqor ^qr ò �heg` �ekkl s[ qel k�^d[ hh̀ kc` p
¯P[ o[ cr [ vÃ�Td[ eh[ k_Ã�Toeke_[ _�[ k_�Tl ] [ cl °�qd[ q�d` hmp�^l j j r keqè p
^l j ` �ql c` qd` o�ql �^l hh[ ] l o[ q̀ �l k�[ __ò ppekc�pd[ ò _�eppr ` pÀ�Ceceq[ h
[ oqea[ ^qp�heg` �^l hh[ ] l o[ qes` �j [ mp�¯K` kv[ °�[ ò �mò ^el r p�^l l o_ek[ qel k
j ` ^d[ kepj pÀ

@k�` j ` oc` kq�ò p` [ ô d�[ c` k_[

Ees` �v` [ op�l a�] l qql j çr m�R¦ C�l k�m[ oqê em[ qel k�] v�qd` �UNCP
@̂^` h̀ o[ ql o�L[ ] p�N` qt l og�d[ s` �ò pr hq̀ _�ek�j [ kv�ekkl s[ qes`
[ mmol [ ^d` p�qd[ q�[ ò �kl t �q̀ pq̀ _Ã�d[ s` �pdl t k�peckeaê [ kq�mol j ep̀ Ã�[ k_
[ ò �ò [ _v�al o�p̂ [ h̀ À�@q�qd` �p[ j ` �qej ` Ã�eq�ep�ej ml oq[ kq�ql �pqò pp�qd[ q�qd`
p̀ [ ô d�al o�` aà ^qes` �m[ oqê em[ qel k�m[ qdt [ vp�ep�[ �k` s` oç̀ k_ekc�mol ^` ppÀ
M[ kv�nr ` pqel kp�ò j [ ek�t e_` �l m̀ kÃ�t d` k�eq�^l j ` p�ql �qd` �mol j l qel k
l a�j ` [ kekcar h�^eqex` k�m[ oqê em[ qel k�ek�mr ] hê �_` ^epel kçj [ gekc
mol ^` pp̀ pÀ�

@�à t �l a�qd` j �[ ò �hepq̀ _�] ` hl t À�

Pl t ` o�[ pvj j ` qoè pÀ�Ik` nr [ heqvÃ�eq�d[ p�] ` ` k�p[ e_Ã�ep�[ ht [ vp�ek�qd`
ol l j À�Hl t �^[ k�a[ eo�m[ oqê em[ qel k�mol ^` pp̀ p�] ` �mol j l q̀ _Ã�t d` k
_eaà ò kq�m[ oqp�l a�pl ^è qv�^l j ` �ekql �qd` p̀ �mol ^` pp̀ p�t eqd�s[ pqhv
_eaà ò kq�^[ m[ ^eqè p�ql �[ oqê r h[ q̀ �qd` eo�ml ekq�l a�sè t �[ k_�mr opr `
qd` eo�[ pmeo[ qel kpË�

Bl j mh̀ ueqvÀ�M[ kv�eppr ` p�qd[ q�[ aà ^q�` s` ovl k` Ã�[ k_�l k�t dê d
` s` ov�j ` j ] ` o�l a�pl ^è qv�pdl r h_�] ` �[ ] h̀ �ql �t ` ecd�ekÃ�[ ò �[ hpl
^l j mh̀ uÀ�Hl t �^[ k�mr ] hê �_e[ hl cr ` �] ` �pqor ^qr ò _�ql �] ` �oecl ol r p
[̄ k_�ò ah̀ ^qes` �l a�ml hê v�qo[ _` çl aap°�t deh̀ �[ hpl Ã�[ q�qd` �p[ j ` �qej ` Ã
[ ^^` ppe] h̀ �ql �h[ vm̀ l mh̀ Ë�

Pl h[ oex[ qel kÀ�Pl h[ oex[ qel kÃ�ek^hr _ekc�m̀ ô ` es` _�ml h[ oex[ qel kÃ�^[ k
` ol _` �qd` �s` ov�ml ppe] eheqv�l a�_e[ hl cr ` À�Hl t �^[ kÃ�qd` kÃ�mol ^` pp̀ p
l a�ek^hr pes` �_` ^epel kçj [ gekc�] ` �mr opr ` _�ek�pl ^è qè p�t d` ò
m̀ l mh̀ �[ ò �kl q�[ ] h̀ �ql �ò ^l ckex` �l qd` o�ml ekqp�l a�sè t �[ p
h̀ ceqej [ q̀ Ã�` pm̀ ^e[ hhv�ek�^l kq̀ uqp�l a�^l kahê q�[ k_�ao[ ceheqvË�
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L[ ^g�l a�s` oqê [ h�qor pqÀ�Tor pq�ep�kl ql oel r phv�_eaaê r hq�ql �] r eh_�[ k_
` [ pv�ql �hl p̀ À�Hl t �^[ k�ekpqeqr qel kp�[ k_�l aaê ` �dl h_` op�c` kr ek` hv
ekq̀ ò pq̀ _�ek�_e[ hl cr ` �] ` �pr mml oq̀ _�ek�c[ ekekc�qd` �k` ^` pp[ ov
mr ] hê �^l kae_` k^` �ek�^l kq̀ uqp�qd[ q�[ ò �^d[ o[ ^q̀ oex` _�] v�_` ` mhv
` kqò k^d` _�_epqor pq�ql t [ o_p�mr ] hê �[ r qdl oeqvË�

Bl kahê qekc�qej ` �dl oexl kpÀ�Daà ^qes` �[ k_�` nr eq[ ] h̀ �ml hê vj [ gekc
ò nr eò p�hl kc�qej ` �dl oexl kpÀ�Hl t ` s` oÃ�m̀ l mh̀ �qvmê [ hhv�^l j ` �ekql
ml hê vj [ gekc�_ep̂ r ppel kp�t eqd�[ �pqol kc�p̀ kp̀ �l a�t d[ q�qd` eo
[ pmeo[ qel kp�[ ò �×d` ò �[ k_�kl t ØÀ�Wd` ò �^[ k�[ �j ` ` qekc�ml ekq�] `
al r k_�] ` qt ` ` k�qd` p̀ �qt l �m̀ opm̀ ^qes` pË

Sm̀ ` _�[ k_�p^[ h̀ À�Dk[ ] hekc�j ` [ kekcar h�^eqex` k�m[ oqê em[ qel k�ep
k` eqd` o�^d` [ m�kl o�` [ pv�ê�eq�ò nr eò p�ek�a[ ^q�peckeaê [ kq�ò pl r ô ` p
[ k_Ã�j l ò �ej ml oq[ kqhvÃ�qej ` À�Hl t �^[ k�pl ^e[ h�[ k_�q̀ ^dkl hl cê [ h
ekkl s[ qel k�] ` �h̀ s` o[ c` _�ql �ò ^l k^eh̀ �qd` �k` ` _�al o�pm̀ ` _�[ k_
p̂ [ h̀ �t eqd�qd` �qej ` �[ k_�ò pl r ô ` �hej eq[ qel kp�l a�mr ] hê �ekpqeqr qel kpË�

Td` �^` kqo[ h�mol ml p[ h�l a�qdep�_l ^r j ` kq�ep�qd[ q�aes` �v` [ op�l a�] l qql j çr m
ekkl s[ qel k�l k�m[ oqê em[ qel k�mol se_` �r p�t eqd�k` t �ql l hp�al o�[ �_eò ^q
[ qq[ ^g�[ q�pl j ` �l a�qd` p̀ �nr ` pqel kpÀ�UNCP�ep�^l j j eqq̀ _�ql �^l kqekr ` �ql
mr opr ` �[ �] l qql j çr m�[ mmol [ ^d�ql �R¦ CÃ�ek�^l hh[ ] l o[ qel k�t eqd�[ �t e_`
o[ kc` �l a�m[ oqk` opÃ�ql �[ __ò pp�qd` p̀ �[ k_�l qd` o�nr ` pqel kp�qd[ q�[ ò
^` kqo[ h�ql �qd` �mol j l qel k�l a�^esê �` kc[ c` j ` kq�[ k_�qd` �a[ ^eheq[ qel k�l a
^l hh̀ ^qes` �ekq̀ hhec` k^` À
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Ae] hel co[ mdv

³� �́×Pol j l qekc�[ k�Om̀ k�[ k_�Ik^hr pes` �Pr ] hê �Smd` ò À�@�Eo[ j ekc�Nl q̀ ÃØ
Ukeq̀ _�N[ qel kp�C` s` hl mj ` kq�Pol co[ j j ` Ã�� � � � À�@̂ ^` pp̀ _Â�S` mqÀ�� � Ã
� � � � À�³Okhek` ´À�@s[ eh[ ] h̀ Â
dqqmpÂ��t t t Àr k_mÀl oc�peq̀ p�c�aeh̀ p�xpgcg` � � � �aeh̀ p�� � � � ç� � �r k_mç
l empçao[ j ekcçkl q̀ Àm_a
³� �́×Pol j l qekc�[ k�Om̀ k�[ k_�Ik^hr pes` �Pr ] hê �Smd` ò À�Pol co[ j j [ qê
Omqel kpÃØ�Ukeq̀ _�N[ qel kp�C` s` hl mj ` kq�Pol co[ j j ` Ã�� � � � À�@̂ ^` pp̀ _Â
S` mqÀ�� � Ã�� � � � À�³Okhek` ´À�@s[ eh[ ] h̀ Â
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