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Ikqol_r^ekc�Bh[pp^o[aq
Bh[pp^o[aq�molse_`p�`s`ovqdekc�q`[^d`op�[k_�pqr_`kqp�k``_�alo�tdlh`ç^h[pp�h`pplkp�ek�lk`�^lks`ke`kq�hl^[qelkÀ�Ik�[k�Ikql
R`[_ekc�^h[ppolljÃ�vlr�j[v�p``�vlro�q`[^d`op�[k_�pqr_`kqp�`kc[cekc�teqd�qd`�alhhltekc�qllhp�_roekc�ekpqor^qelkÀ
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mh[kkekc�[k_�hl^[qekc�o`plro^`pÃ�molse_ekc
q`[^d`op�teqd�jlo`�qej`�ql�al^rp�lk
ekpqor^qelkÀ�Dj]`__`_�ekpqor^qelk[h�olrqek`p
^o`[q`�[k�ekq`o[^qes`�h`[okekc�`um`oe`k^`�alo
qd`�tdlh`�^h[ppÀ�Td`�F`q�R`[_vÃ�L`[okÃ�@pp`pp
ao[j`tlog�`k[]h`p�q`[^d`op�ql�al^rp�lk
q`[^dekc�[k_�pqr_`kqp�ql�al^rp�lk�h`[okekcÀ

Sqr_`kq�P[k`h
Sqr_`kqp�pq[v�lk�q[pg�[k_�`kc[c`_�tdeh`
^lhh[]lo[qekc�[k_�o`pmlk_ekc�ql�nr`pqelkp
ek_`m`k_`kqhv�rpekc�qd`�Sqr_`kq�P[k`h�lk
qd`eo�_`se^`p�¯lmqelk[h°À

T`[^d`o�P[k`h
Td`�T`[^d`o�P[k`h�ek^hr_`p�qllhp�alo
^h[ppollj�j[k[c`j`kqÃ�ekpqor^qelk[h�klq`p
ql�`kc[c`�pqr_`kqp�ek�oe^d�_ep^rppelkp�[]lrq
^ljmh`u�q`uqpÃ�[k_�o`[hçqej`�ekpecdqp�ekql
pqr_`kq�o`pmlkp`pÀ�T`[^d`op�^[k�nre^ghv
[^^`pp�m`oaloj[k^`�_[q[�ql�colrm�pqr_`kqp
[k_�ekaloj�ekpqor^qelk[h�_`^epelkpÀ



ã¨ä L�D�@�C�D�R���S�U�B�B�D�S�S���F�U�I�C�D

Ikql�R`[_ekc�Ikpqor^qelk[h�Ml_`h�¯Kê�°

@jeo[Ã�W[cch`�Ã�[k_�Woeq[]h`��¯[s[eh[]h`�alo�Fo[_`��#°�^[k�]`�rp`_�[q�[�_eceq[h�^`kq`o�_roekc�pj[hhçcolrm�olq[qelkpÀ�
Td`v�[o`�`[^d�p`m[o[q`�mro^d[p`p�[k_�klq�ek^hr_`_�teqd�Ikql�R`[_ekcÀ



ã¨ä L�D�@�C�D�R���S�U�B�B�D�S�S���F�U�I�C�D

Ikql�R`[_ekc�Ikpqor^qelk[h�Ml_`h�¯�ê�°
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Bl kk` ^q̀ _�Sl hr qel kp

@__eqel k[ h�Sr mmh̀ j ` kq[ h�Pol co[ j p

@j eo[
@j eo[ �mol se_` p��Â��ò [ _ekc�qr ql oekcÃ
l o[ h�ò [ _ekc�ahr ` k^v�[ pp̀ ppj ` kqÃ
[ k_�_vph̀ ue[ �oepg�p̂ ò ` kekc�ek
Dkchepd�[ k_�Sm[ kepdí aol j
[ kvt d` ò À�
Ik^l oml o[ q̀ �@j eo[ �[ p�m[ oq�l a�pj [ hhç
col r m�ol q[ qel kpÀ

W[ cch̀
W[ cch̀ � �ep�[ �pr mmh̀ j ` kq[ h
[ _[ mqes` �h̀ [ okekc�pvpq̀ j �al o
Fo[ _` p�Kê� �qd[ q�mol se_` p
m̀ opl k[ hex` _�mo[ ^qê ` �[ k_
ekpqor ^qel k�ek�ò [ _ekc�[ k_�j [ qdÀ�
Ik^l oml o[ q̀ �W[ cch̀ �[ p�m[ oq�l a
pj [ hhçcol r m�ol q[ qel kpÀ

Woeq[ ] h̀ �¯Fo[ _` p�� ê� °
Woeq[ ] h̀ � �ep�[ �_eceq[ h�t oeqekc
mol co[ j �qd[ q�p̂ [ aal h_p�qd` �t oeqekc
mol ^` pp�al o�pqr _` kqp�ek�Fo[ _` p�� ê
� � À�
Up̀ �Woeq[ ] h̀ �al o�R̀ pml kp̀ �Woeqekc
[ k_�P` oal oj [ k^` �T[ pgp�_r oekc
R̀ [ _ekc�ekpqor ^qel k�[ k_�ql �pr mml oq
Woeqekc�Wl ogpdl mÀ
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Sqr _` kq�P[ k` h

Ikql �R̀ [ _ekc�Sqr _` kq�Dum̀ oè k^`
Sqr _` kqp�` kc[ c` �t eqd�qd` eo�j vAl l gp�[ p�qd` v�] r eh_�gkl t h̀ _c` Ã�h̀ [ ok�[ k_�mo[ ^qê ` �^oeqê [ h�sl ^[ ] r h[ ovÃ�[ k_�ekq̀ o[ ^q�t eqd
oê d�q̀ uqp�qdol r cd�kl q̀ �q[ gekcÃ�[ kkl q[ qekcÃ�[ k_�ò pml k_ekcÀ�Wd` k�pqr _` kqp�` kq̀ o�qd` eo�ò pml kp̀ p�ek�qd` �Sqr _` kq�P[ k` h
_r oekc�t dl h̀ ç̂ h[ pp�h̀ ppl kpÃ�q̀ [ ^d` op�d[ s` �ej j ` _e[ q̀ �[ ^^` pp�ql �_[ q[ �ql �pr mml oq�[ k_�_` ` m̀ k�pqr _` kqpÛ�h̀ [ okekcÀ
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Ph[ kkekc�[ k_�T` [ ^dekc�R̀ pl r ô ` p
Ph[ kkekc�[ k_�q̀ [ ^dekc�ò pl r ô ` pÃ�t dê d�[ ò �[ ^^` ppe] h̀ �l k�D_Ã�pr mml oq�q̀ [ ^d` op�t eqd�_[ ehv�ekpqor ^qel kÀ

Bd` ^g�l r q�Ikpe_` �qd` �Ikql �R` [ _ekc�Bh[ ppol l j Ã�qd` �aeopq�ql mê �ek�qd` �T` [ ^d` o�Sr ^^` pp�P[ qdt [ v�l k�D_Ã�ql �h̀ [ ok�j l ò �[ ] l r q�Ikql �R̀ [ _ekc�ekpqor ^qel k[ h
ò pl r ô ` p�[ k_�ql �p̀ ` �[ �j l _` h�h̀ ppl kÀ
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Ikql �R̀ [ _ekc�Ij mh̀ j ` kq[ qel k
D[ ^d�Ikql �R̀ [ _ekc�j l _r h̀ �d[ p�[ �W` ` g�[ q�[ �Fh[ k^` �ek�qd` �T` [ ^d` oÛp�Fr e_` �qd[ q�l r qhek` p�t dl h̀ ç�[ k_�pj [ hhçcol r m�ekpqor ^qel k
[ ^ol pp�qd` �heq̀ o[ ^v�pqo[ k_pÀ�Bl kpe_` o�qd` �al hhl t ekc�ò ^l j j ` k_[ qel kp�[ p�q̀ [ ^d` op�[ k_�pqr _` kqp�c` q�pq[ oq̀ _À

� ��El ^r p�l k�t dl h̀ çcol r m�ò [ _ekc�ekpqor ^qel k�aeopqÀ
El r k_[ qel k[ h�Sgehhp�Dpp` kqe[ h�S` ppel kpÂ�T` [ ^d�pvpq̀ j [ qê �[ k_�` umhê eq�h̀ ppl kp�r pekc�qd` �El r k_[ qel k[ h�Sgehhp�Dpp̀ kqe[ h�S` ppel kp
¯Fo[ _` p�Kê� °�l o�Wl o_�Sqr _v�Dpp̀ kqe[ h�S` ppel kp�¯Fo[ _` p�� ê� °À
R` [ _ekc�[ k_�Vl ^[ ] r h[ ov�Dpp` kqe[ h�S` ppel kpÂ�Pol se_` �_eò ^q�pgehh�ekpqor ^qel k�r pekc�@k^dl o�Bd[ oqp�[ k_�pd[ ò _�ò [ _ekc�` um̀ oè k^` p
ek�t dê d�qd` �q̀ [ ^d` o�j l _` hp�qd` �pqo[ q̀ cè p�l a�mol aê è kq�ò [ _` op�t eqd�pqr _` kqp�fl ekekc�t d` k�mol j mq̀ _À�Dkc[ c` �pqr _` kqp�ek
[ ^[ _` j ê �_ep̂ r ppel kÃ�^l kpqor ^qekc�j ` [ kekc�aol j �q̀ uqpÃ�[ k_�mr qqekc�qd` eo�e_` [ p�ekql �t oeqekc�ql �] r eh_�h[ kcr [ c` �pgehhpÀ

� ��A` cek�Woeqekc�[ k_�Fo[ j j [ o�Dpp` kqe[ h�S` ppel kp�l k^` �q̀ [ ^d` op�[ k_�pqr _` kqp�[ ò �^l j al oq[ ] h̀ �t eqd
ò [ _ekc�ekpqor ^qel kÀ
Dkc[ c` �pqr _` kqp�ek�` [ ^d�pq̀ m�l a�qd` �Woeqekc�Pol ^` pp�ql �^ò [ q̀ �mè ^` p�ek�[ �s[ oè qv�l a�c` kò p�[ k_�t oeqekc�qvm̀ pÃ�t deh̀ �[ hpl �] r eh_ekc
co[ j j [ o�pgehhp�r pekc�qd` �Bh[ ppol l j �P[ k` hÀ

� ��A` cek�pj [ hhçcol r m�ekpqor ^qel k�[ k_�ek_` m̀ k_` kq�[ k_�^l hh[ ] l o[ qes` �t l og�l k^` �pqr _` kqp�d[ s` �h̀ [ ok` _�[ k_
mo[ ^qê ` _�^h[ ppol l j �ol r qek` pÀ
Wdeh̀ �qd` �q̀ [ ^d` o�j ` ` qp�t eqd�pj [ hh�col r mpÃ�l qd` o�pqr _` kqp�^l kqekr ` �ql �] r eh_�pgehhp�ek_` m̀ k_` kqhv�l o�^l hh[ ] l o[ qes` hv�t eqd�m̀ ` op�] v
` kc[ cekc�ek�ek_` m̀ k_` kq�ò [ _ekc�[ k_�^l hh[ ] l o[ qes` �^` kq̀ opÀ
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F` q�ql �gkl t �j l ò �[ ] l r q�vl r o�mol co[ j �ek�L` [ _` oÛp�Bl ok` oÀ�Aol t p̀ �] v�Tò k_ekc�Tl mê p�ql �^d` ^g�l r q�qd` �L` [ _` o�Sq[ oqçUm�^l hh̀ ^qel kÀ

HeÃ�IÛj �@j eo[ À�IÛj �vl r o�@I�ò [ _ekc�[ ppepq[ kqÀ�Tdol r cd
[ pp̀ ppj ` kq�[ k_�qr ql oekc�col r k_` _�ek�] o[ ek�p̂ è k^` Ã�I
[ ^^` h̀ o[ q̀ �pqr _` kqpÛ�ò [ _ekc�j [ pq̀ ovÀ

M` ` q�@j eo[

@j eo[ �^[ k�À�À�À�� @j eo[ Ûp�R` p` [ ô d�A[ p` R` ^l j j ` k_` _�Up[ c`

[ pp̀ pp�pqr _` kqpÛ�ò [ _ekc�mol aê è k^v
hepq̀ k�ql �pqr _` kqp�ò [ _�[ k_�ò pml k_
^l [ ^d�pqr _` kqp�r pekc�mo[ ^qê ` p
[ heck` _�t eqd�S^è k^` �l a�R̀ [ _ekc
c` k` o[ q̀ �_[ q[ �ek�ò [ _ekc�qo[ kp̂ oemqp
[ k_�[ �pr eq̀ �l a�ò ml oqp

� � �j ekr q̀ p�t ` ` ghv
@j eo[ �t l ogp�] ` pq�ek�] eq̀ çpex` _�_l p̀ pÂ
qdò ` �ql �aes` �p̀ ppel kp�[ �t ` ` g�al o�� ê� �
j ekr q̀ p�` [ ^dÀ
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@j eo[ Â�Sqr _` kq�Dum̀ oè k^` �!�Po[ ^qê `
@j eo[ �_` hes` op�j l ò �qd[ k�� � �_eaà ò kq�j ê ol çekq̀ os` kqel kp�[ heck` _�t eqd�qd` �S^è k^` �l a�R̀ [ _ekc�ql �pr mml oq
pqr _` kqpÛ�mol _r ^qes` �pqor cch̀ �al o�ò [ _ekc�col t qdÀ�Sqr _` kqp�^[ k�mo[ ^qê ` �t eqd�@j eo[ �ek�DkchepdÃ�Sm[ kepdÃ�l o�] l qd
h[ kcr [ c` pÀ

dqqmpÂ��ò ] o[ k_Àhv�@j eo[ Po[ ^qê ` Bl j meh[ qel k
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DRSS�al hhl t p�[ k�ekq̀ kqel k[ h�p̀ nr ` k^` �[ heck` _�ql �qd`
S^è k^` �l a�R̀ [ _ekcÂ

d` [ o�h̀ qq̀ o�pl r k_
e_` kqeav�[ k_�j [ g` �h̀ qq̀ o�pl r k_
p̀ cj ` kq�[ k_�] h̀ k_
_` ^l _` �t eqd�Dhgl kek�Al u` p
^d[ kc` �l k` �pl r k_
ò [ _�a[ j ehe[ o�t l o_p
_` ^l _` �pej mh̀ �p̀ kq̀ k^` p

D[ ohv�R̀ [ _` o�Sgehhp�S^[ aal h_�¯DRSS°
@j eo[ �l aà op�[ �_eaà ò kq�pq[ oqekc�ml ekq�al o�pqr _` kqp�t dl �[ ò �pqehh�_` s` hl mekc�h̀ qq̀ o�ò ^l ckeqel k�[ k_�h̀ qq̀ oçpl r k_
^l oò pml k_` k^` À�Vè t �qdep�[ oqê h̀ �ql �h̀ [ ok�j l ò �[ ] l r q�qd` �D[ ohv�R̀ [ _` o�Sgehhp�S^[ aal h_�p̂ l m̀ �[ k_�p̀ nr ` k^` À

Ok^` �pqr _` kqp�d[ s` �^l j mh̀ q̀ _�qd` �DRSS�mol cò ppel k�l a�pgehhpÃ�qd` v�t ehh�] ` �mh[ ^` _�[ r ql j [ qê [ hhv�ek�pq[ k_[ o_�@j eo[ �Po[ ^qê ` À

Bhê g�qd` �hekgp�ql �p̀ ` �qd` �DRSS�ek�[ ^qel k�ek�Dkchepd�[ k_�Sm[ kepdÀ
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@j eo[ �mol ] ` p�ek�qd` �^l kq̀ uq�l a�[
pqr _` kqÛp�ò pml kp`

@j eo[ �_` q̀ oj ek` p�qd` �_` cò ` �ql
t dê d�qd` �pqr _` kqÛp�[ kpt ` o�ep

l k�ml ekq
@j eo[ �e_` kqeaè p�qd` �pgehh

C` ` m̀ k�L` [okekc�[ k_�Bl j mò d` kpel k
@j eo[ �` j mhl vp�@I�q̀ ^dkl hl cv�ql �^l k_r ^q�_vk[ j ê Ã�m̀ opl k[ hex` _�^l j mò d` kpel k�^l ks` op[ qel kp�t eqd�pqr _` kqp
_r oekc�l o�[ aq̀ o�ò [ _ekc�[ �m[ pp[ c` Ã�` k[ ] hekc�pqr _` kqpÛ�qo[ kpeqel kp�aol j �h̀ [ okekc�ql �ò [ _�ql �ò [ _ekc�ql �h̀ [ okÀ

Bd` ^g�l r q�qdep�se_` l �al o�[ �chej mp̀ �ekql �@j eo[ Ûp�^l j mò d` kpel k�mo[ ^qê ` �t eqd�pqr _` kqpÀ

B[ k�vl r �_` p̂ oe] ` �[ �qej `
t d` k�vl r �t ` ò �ek�qd` �×dl j `
pqò q̂ dØ�l a�[ k�[ ^qeseqvË

I�[ j �h̀ [ okekc�pt ej j ekcÀ�I�[ j
[ hj l pq�_l k` �t eqd�[ hh�qd` �] [ pê
pqol g` pÃ�] r q�pqehh�d[ s` �ql �h̀ [ ok
_esekcÀ

Fò [ q�` u[ j mh̀ Æ�L` [ okekc�k` t �pgehhp�heg` �pt ej j ekc�^[ k�^` oq[ ekhv
à ` h�heg` �vl r Ûò �ek�qd` �×dl j ` �pqò q̂ dØ�l a�[ k�[ ^qeseqvÀ�B[ k�vl r �qdekg
l a�[ kl qd` o�peqr [ qel k�t d` ò �vl r �à hq�heg` �vl r �t ` ò �k` [ oekc�qd` �` k_
l a�[ �q[ pg�l o�mol f̀ ^qË
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@j eo[ Â�Sqr _` kq�Dum̀ oè k^` �!�@pp̀ ppj ` kq
@j eo[ �^[ k�[ _j ekepq̀ o�[ pp̀ ppj ` kqp�ql �p̂ ò ` k�pqr _` kqp�al o�_vph̀ ue[ Ã�j ` [ pr ò �l o[ h�ò [ _ekc�ahr ` k^vÃ�[ k_
j l keql o�mol cò pp�qdol r cdl r q�qd` �v` [ oÀ�

Vè t �Sqr _` kq�Dum̀ oè k^` �l a�
Dkchepd�@pp̀ ppj ` kqÀ

ò ] o[ k_Àhv�@j eo[ @pp̀ ppj ` kqDkchepd

Vè t �Sqr _` kq�Dum̀ oè k^` �l a
Sm[ kepd�@pp̀ ppj ` kqÀ

ò ] o[ k_Àhv�@j eo[ @pp̀ ppj ` kqSm[ kepd�
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@j eo[ �Ij mh̀ j ` kq[ qel k
@j eo[ �ej mh̀ j ` kq[ qel k�ep�[ _[ mq[ ] h̀ �ql �vl r o�p̂ dl l h�[ k_�^h[ ppol l j �p̀ qqekcÀ�El o�l mqej [ h�ò pr hqpÃ�` kpr ò �pqr _` kqp
` kc[ c` �t eqd�@j eo[ �al o�[ q�h̀ [ pq�� � �j ekr q̀ p�[ �t ` ` g�ek�] eq̀ çpex` _�_l p̀ pÀ

Ik_` m̀ k_` kq�Po[ ^qê `
Up̀ �@j eo[ �al o�ek_` m̀ k_` kq�ò [ _ekc
mo[ ^qê ` �t eqd�m̀ opl k[ hex` _�à ` _] [ ^g
al o�` [ ^d�pqr _` kqÀ

Sj [ hhçFol r m�Rl q[ qel kp
Up̀ �@j eo[ �ql �^l j mh̀ j ` kq�^l ò
heq̀ o[ ^v�ekpqor ^qel k�_r oekc�[ �pj [ hhç
col r m�ol q[ qel k�[ q�[ �_eceq[ h�pq[ qel kÀ

Eh̀ ue] h̀ �Tej `
M[ uej ex` �ekpqor ^qel k[ h�qej ` �] v�r pekc
@j eo[ �_r oekc�j l okekc�t l ogÃ
dl j ` ol l j Ã�pqr _` kq�^dl ê ` �qej ` Ã�l o
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