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Ael p` ^r oeqv�B[ m[ ^eqv�[ k_�B[ m[ ] eheqv�R` ml oq�] v�Ml kê [ �For ] ` o�¯Ll heq[ �Fe] ] l kpÃ�PBS°À��Td`
^l dl oq�t [ p�mò p̀ kq̀ _�t eqd�[ k_�ò sè t ` _�qd` �ò pr hqp�l a�qd` �^[ m[ ] eheqv�[ k_�^[ m[ ^eqv�[ pp̀ ppj ` kqÃ
[ k_�qd` �ej mh̀ j ` kq[ qel k�mh[ kÀ��Td` �col r m�_e_�kl q�d[ s` �^l k^` okp�j l sekc�al ot [ o_�t eqd�qd`
ò ^l j j ` k_` _�moel oeqv�qo[ ekekc�k` ` _p� [̄ ^^` pp�Ael p̀ ^r oeqv�B[ m[ ^eqv�[ k_�B[ m[ ] eheqv
Ij mh̀ j ` kq[ qel k�Ph[ k�R̀ ml oq�[ q�dqqmpÂ��t t t Àm[ ^eaê ] el p̀ ^r oeqvÀl oc�ekpmeò çee] çò pl r ô ` pÀdqj h°À
Sr os` ehh[ k^` �mol cò ppÃ�Y` hhl t ] l l g�[ k_�eN[ qr o[ hepq�¯H` [ qd` o�K` q̀ ] ` kc[ kcÃ�PBS°À��@
M` kqej ` q̀ o�t [ p�r p̀ _�ql �c[ r c` �qd` �^l dl oqÛp�r p[ c` �l a�qd` �Y` hhl t ] l l g�[ k_�eN[ qr o[ hepq�[ p�g` v
ql l hp�al o�eks[ pes` �pm̀ ^è p�pr os` ehh[ k^` À��Sek^` �È ] or [ ov�� � � � Ã�� �j ` j ] ` op�l a�qd` �^l dl oq�d[ _
` kqoè p�ek�qd` eo�Y` hhl t ] l l gÃ�t deh̀ �� �j ` j ] ` op�j [ _` �x` ol �` kqoè pÀ��@�ql q[ h�l a�� � �l ] p̀ os[ qel kp
t ` ò �j [ _` �] v�� �j ` j ] ` op�[ k_�r mhl [ _` _�l kql �eN[ qr o[ hepq� p̄̀ ` �M` kqej ` q̀ o�pr j j [ ov�[ q
dqqmpÂ��t t t Àm[ ^eaê ] el p̀ ^r oeqvÀl oc�r mhl [ _p�� �� �� �� �� � � � � � � � �ekpmeò � j ` kqej ` q̀ oÀm_a°À�
M[ oek` �Iks[ pes` p�To[ ekekc�ek�K[ v[ kc` hÂ��R` ml oq�[ k_�Um_[ q̀ �¯Sd[ ol k�P[ qoep�[ k_�@ÀMÀ�@xr j [ ç
M[ hpl hÃ�BRRE°À��Td` �BRRE�mol se_` _�[ k�r m_[ q̀ �l k�qd` �IIA�Bl dl oq�j [ oek` �eks[ pes` p�qo[ ekekc�d` h_
ek�K[ v[ kc` h�h[ pq�M[ vÃ�eksl hsekc�qd` �K[ v[ kc` h�R[ kc` op�[ k_�PBS�pq[ aaÀ�Td` �qo[ ekekc�^` kq̀ ò _�l k
_l ^r j ` kqekc�j [ oek` �l oc[ kepj p�hl ^[ q̀ _�[ q�qd` �K[ v[ kc` h�Cl ^g�[ k_�t eqdek�qd` �h[ cl l kÃ�[ p�t ` hh�[ p
^l j mh̀ qekc�qd` �j [ oek` �eks[ pes` �qo[ ekekc�aol j �qd` �t l ogpdl m�d` h_�ek�È ] or [ ovÀ�Tdep�qdò ` ç_[ v
qo[ ekekc�ek^hr _` _�[ �^h[ ppol l j �ò sè t �l a�eks` oq̀ ] o[ q̀ p�[ k_�eks[ pes` �pm̀ ^è pÃ�[ �ar hh�_[ v�_` _ê [ q̀ _
ql �r k_` ot [ q̀ o�pr os` vpÃ�[ k_�[ ^qeseqè p�ò h[ q̀ _�ql �_[ q[ �[ k_�p[ j mh̀ �^l hh̀ ^qel k�[ k_�d[ k_hekcÀ
P[ oqê em[ kqp�t ` ò �mol se_` _�t eqd�^[ j ` o[ p�[ k_�nr [ _o[ qp�r p̀ _�ql �^[ mqr ò �r k_` ot [ q̀ o�ej [ c` p�l a
s[ oel r p�pm̀ ^è p�[ k_�c[ qd` o�p[ j mh̀ pÀ�@q�qd` �` k_�l a�qd` �qo[ ekekcÃ�_ep̂ r ppel kp�al ^r p̀ _�l k�qd`
qd` j ` �l a�×mò s` kqel kØ�ò c[ o_ekc�j [ oek` �eks[ pes` �pm̀ ^è pÃ�h̀ [ _ekc�ql �qd` �al hhl t ekc�^l k^hr pel kpÂ

���������ç�Al [ q�dr hhp�[ k_�] [ oc` p�j r pq�] ` �^h̀ [ k` _�] ` al ò �j l sekc�aol j �l k` �eph[ k_�ql �[ kl qd` o
���������ç�Sq[ q̀ p�k` ` _�ql �] ` �ekal oj ` _�l a�qd` �s` pp̀ hÖp�qo[ s` h�depql ovÃ�[ k_�qd` �dr hh�ep�^h̀ [ k�] ` al ò �eq�` kq̀ op
�����������pq[ q̀ �t [ q̀ op
���������ç�Ok^` �[ �pm̀ ^è p�ep�ekqol _r ^` _�[ k_�] ` ^l j ` p�` pq[ ] hepd` _�ek�qd` �j [ oek` �` kseol kj ` kqÃ�eq�ep�] l qd
�����������^l pqhv�[ k_�_eaaê r hq�ql �` o[ _ê [ q̀ �l o�^l kqol hÀ�

����������
Iks[ pes` �Sm̀ ^è p�Bl j j r keqv�A[ p` hek` �Sr os` v�R` pr hqp�¯SD�R` kcr h] [ e�[ k_�Pl op` �Fò mpÃ�PBS°À
@k�eks[ pes` �pm̀ ^è p�^l j j r keqv�] [ p̀ hek` �pr os` v�t [ p�^[ ooè _�l r q�] v�PBS�[ k_�qd` �^l dl oq�aol j
M[ ô d�� � �ç�@moeh�� � Ã�� � � � Ã�ek�Kl ol o�[ k_�K[ v[ kc` hÀ��@�ql q[ h�l a�� � � �ò pml k_` kqp�m[ oqê em[ q̀ _�ek�qd`
pr os` vÀ��Td` �pr os` v�ò pr hqp�t ` ò �mò p̀ kq̀ _�ql �qd` �^l dl oq�[ q�qd` �t l ogpdl m� p̄̀ ` �pr os` v�pr j j [ ov
ò pr hqp�l k�qd` �k` uq�m[ c` °À
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�N[ qr ò ç] [ p` _�Sl hr qel kp�¯N] S°Â�t d[ q�[ ò �N] S�[ k_�t dv�ep�eq�ej ml oq[ kq�ql �ekq̀ oçeph[ k_�] el p` ^r oeqvË
¯Ll heq[ �Fe] ] l kpÃ�PBS°À�Tdep�p̀ cj ` kq�[ ej ` _�[ q�] oè ahv�ekqol _r ^ekc�N[ qr ò ç] [ p̀ _�Sl hr qel kp�¯N] S°�ql
qd` �^l dl oq�[ k_�mol se_ekc�[ k�l mml oqr keqv�al o�l qd` o�m[ oqk` op�ql �pd[ ò �pl j ` �` u[ j mh̀ p�l a�qd` eo�mo[ ^qê ` p
l o�mol f̀ ^qp�qd[ q�q[ g` �qd` �N] S�[ mmol [ ^d�ql �al ò pq�ò pql o[ qel k�[ k_�[ coê r hqr o[ h�a[ oj ekc� p̄̀ ` �mò pkq[ qel k
dqqmpÂ��t t t Àm[ ^eaê ] el p̀ ^r oeqvÀl oc�r mhl [ _p�� �� �� �� �� � � � � � � � �k] p� hgcÀm_a°À

M[ k[ cekc�qd` �Tdò [ q�l a�Iks[ pes` �Sm̀ ^è p�¯J[ pl k�Jl dkpl kÃ�Cesepel k�l a�El ò pq�L[ k_�W[ q̀ o°À��Ik�qdep
mò p̀ kq[ qel kÃ�qd` �^[ p̀ �l a�qd` �r _` r e_�qò ` �¯M[ kehg[ o[ �r _l e_l °�_vekc�aol j �qd` �B` o[ ql ^vpqep
j [ kcek` ^[ kpÃ�[ k�[ ccò ppes` �qò ` çgehhekc�ar kcr p�k[ qes` �ql �Ao[ xehÀ�Td` �aeopq�l ] p̀ os[ qel kp�l a�qd` �_vekc
qò ` �t ` ò �j [ _` �ek�� � � �Ã�t eqd�h[ q̀ o�t e_` pmò [ _�l ] p̀ os[ qel kp�l a�_vekc�qò ` p�ek�� � � � Ã�t dê d�l ^^r oò _
l khv�l k�A[ ] ` h_[ l ] �Iph[ k_À��Td` �] el p̀ ^r oeqv�^l k^` okp�decdhecdq̀ _�ek�qdep�^[ p̀ �ek^hr _` �qd` �qdò [ q�l a
k` t �pqo[ ekp�[ k_�qd` �ml q̀ kqe[ h�al o�qd` �ar kcr p�ql �pmò [ _�ql �l qd` o�eph[ k_p�ek�P[ h[ r Ã�` pm̀ ^e[ hhv�ql �qd` �RISL
l o�K[ v[ kc` h�@ql hh�Iph[ k_p� p̄̀ ` �mò p̀ kq[ qel k
dqqmpÂ��t t t Àm[ ^eaê ] el p̀ ^r oeqvÀl oc�r mhl [ _p�� �� �� �� �� � � � � � � � �f[ pl k� fl dkpl k� r _` r ee_Àm_a°À

N[ qr ò ç] [ p` _�Sl hr qel kp�¯N] S°�[ k_�M[ k[ c` j ` kq�@mmol [ ^d` p�¯P[ qqv�Khl r h̀ ^d[ _Ã�D] eeh�Sl ^è qv°À
Tdep�mò p̀ kq[ qel k�l a�qd` �D] eeh�Sl ^è qv�El ò pqov�Pol co[ j �_` j l kpqo[ q̀ _�dl t �qd` �mol co[ j �d[ p
pr ^^` ppar hhv�ò pql ò _�_` co[ _` _�h[ k_�[ ò [ p�t eqd�k[ qes` �al ò pqpÃ�mol se_ekc�[ __eqel k[ h�] ` k` aeqp�pr ^d�[ p
qd` �mò s` kqel k�l a�eks[ pes` �pm̀ ^è pÃ�mol j l qekc�k[ qes` �mh[ kqpÃ�[ k_�mol q̀ ^qekc�k[ qes` �al ò pqp�[ k_�al ò pq
` ^l hl cv�qdol r cd�` _r ^[ qel k� p̄̀ ` �mò p̀ kq[ qel k
dqqmpÂ��t t t Àm[ ^eaê ] el p̀ ^r oeqvÀl oc�r mhl [ _p�� �� �� �� �� � � � � � � � �` ] eehk] pmò p̀ kq[ qel kÀm_a°À

N] S�Po[ ^qê ` p�ek�Hl oqê r hqr ò �¯T` ò ] gr h�T` hh̀ eÃ�Ar ò [ r �l a�@coê r hqr ò °À��Tdep�mò p̀ kq[ qel k�al ^r p̀ _
l k�mo[ ^qê [ h�N] S�[ mmhê [ qel kp�ek�a[ oj ekc�qd[ q�^[ k�] ` �[ _l mq̀ _�ekql �] ` pq�mo[ ^qê ` p�al o�] l qd�ek_ese_r [ h
[ k_�^l j j ` ô e[ h�[ coê r hqr o[ h�a[ oj ekcÃ�[ k_�mol j l q̀ _�ek�qd` �^l j j r keqvÀ��Sl j ` �mo[ ^qê ` p�_ep̂ r pp̀ _
ek^hr _` Â

nr [ o[ kqek` �p[ mhekcpÃ�p̀ ` _hekcpÃ�l o�qr ] ` op�` pm̀ ^e[ hhv�ea�eq�ep�^l j ekc�ql �vl r o�a[ oj �peq̀ �aol j �[ kl qd` o
eph[ k_
gkl t ekc�t d` ò �vl r o�p̀ ` _hekcpÃ�aor eqpÃ�l o�mol _r ^` �qo[ s` hh̀ _�qdol r cd�] ` al ò �^l j ekc�ql �vl r o�[ ò [
[ k_�q[ gekc�qd` �[ mmol moe[ q̀ �j ` [ pr ò p�ql �nr [ o[ kqek` �qd` j �] ` al ò �mh[ kqekc
^h̀ [ kekc�vl r o�a[ oj �ql l hp�[ q�qd` �` k_�l a�` [ ^d�r p̀

Oqd` o�` u[ j mh̀ p�_ep̂ r pp̀ _�t ` ò �l qd` o�ml q̀ kqe[ h�oepgp�l a�k` t �ekqol _r ^qel kp�t eqd�s` pp̀ hp�^l j ekc�ek
aol j �qd` �pl r qdt ` pq�eph[ k_p�_r ` �ql �qd` eo�` uml pr ò �ql �ehh̀ c[ h�s` pp̀ hp�aò nr ` kqekc�qd` �eph[ k_pÀ
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@�ar hh�t l ogpdl m�_[ v�t [ p�_` sl q̀ _�ql �qo[ ekekc�qd` �^l dl oq�l k�FDCSIÃ�[ ej ekc�ql �` kd[ k^` �qd` eo�^[ m[ ^eqv
ql �ek^l oml o[ q̀ �FDCSI�moek^emh̀ p�ekql �qd` eo�t l og�mh[ kkekc�[ k_�[ ^qeseqè pÀ��Td` �t l ogpdl m�t [ p�pqor ^qr ò _
[ ol r k_�qdò ` �g` v�qd` j [ qê �[ ò [ pÂ��

Les` _�R̀ [ heqè p�l a�Ik^hr pel kÃ�@̂^` ppÃ�[ k_�Sd[ ò _�Sq̀ t [ o_pdem�ek�Ael p̀ ^r oeqv��
To[ _eqel k[ h�Kkl t h̀ _c` Ã�Rl h̀ pÃ�[ k_�Ik^hr pel k�ek�Sq̀ t [ o_pdem��
El pq̀ oekc�[ �^l hh̀ ^qes` �pq̀ t [ o_pdem�` qdê ��

Td` � t l ogpdl m� pm[ og` _� ` kc[ cekc� _ep̂ r ppel kp� [ j l kc� qd` � ^l dl oqÃ� ` pm̀ ^e[ hhv� [ p� qd` v� ò ^l r kq̀ _
` um̀ oè k^` p� l a� a[ ^ekc� ^r hqr o[ h� ] [ ooè op� t deh̀ � m̀ oal oj ekc� qd` eo� _r qè p� [ p� o[ kc` op� l o� ] el p̀ ^r oeqv
l aaê ` opÃ� [ hl kc� t eqd� qd` � _eaaê r hqè p� qd` v� ` k^l r kq̀ o� ek� j [ gekc� mol j mq� _` ^epel kp� ql � [ mmhv� or h̀ p
` nr eq[ ] hvÀ��@__eqel k[ hhvÃ�qd` �t l ogpdl m�à [ qr ò _�col r m�[ ^qeseqè p�_` peck` _�ql �^h[ oeav�c` k_` o�ol h̀ p�[ k_
ò pml kpe] eheqè pÃ�` s[ hr [ q̀ �^d[ hh̀ kc` pÃ�[ k_�^l k_r ^q�ol h̀ çmh[ vekc�` u` ô ep̀ pÀ
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@hh�l a�qd` �IIA�Bl dl oq�Wl ogpdl m�III�mò p̀ kq[ qel kp�^[ k�] `
[ ^^` pp̀ _�aol j �qd` �l khek` �INSPIRD�P[ h[ r �[ q
dqqmpÂ��t t t Àm[ ^eaê ] el p̀ ^r oeqvÀl oc�ekpmeò çm[ h[ r çmol f̀ ^qç
ò pl r ô ` pÀdqj h
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