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Du` ^r qes` ��Sr j j [ ov

S` ^qel k�� �ç�Td` �C` ^epel k�Ip�Uoc` kq

�����������À��Td` �^l j mhe[ k^` �t [ s`

�����������À� �@I�ò [ _ek` pp�d[ p�^d[ kc` _�qd` �^[ ĥ r hr p

�����������À� �R[ kgekcp�^l j m̀ qeqel k�d[ p�ekq̀ kpeaè _

�����������À� �Td` �^l pq�l a�t [ eqekc

S` ^qel k�� �ç�Td` �T` ^dkê [ h�@k_�Wl ogahl t �L[ k_p^[ m̀ �H[ p�Bd[ kc` _

����������� À��Eol j �Svpq̀ j �l a�R̀ ^l o_�ql �Dkcek` �l a�Ij m[ ^q

����������� À� �Td` �ekq̀ co[ qel k�` ^l pvpq̀ j �mol ] h̀ j

����������� À� �Td` �@PI�[ k_�ekq̀ co[ qel k�] [ p̀ hek`

����������� À� �R̀ p̀ [ ô d�[ _j ekepqo[ qel k�d[ p�] ` ^l j ` �j l ò �_` j [ k_ekcÃ�kl q�h̀ pp

����������� À� �Bhl r _�dl pqekc�d[ p�pdeaq̀ _�qd` �_` a[ r hq�al o�^l j j ` ô e[ h�RIMS�] r v` op

S` ^qel k�� �ç�Td` �Fhl ] [ h�R` p` [ ô d�Bl kq̀ uq

���������� À��Td` �c` l co[ mdv�l a�p̂ è k^` �ep�pdeaqekc

���������� À� �Td` �j l s` j ` kq�l a�ò p̀ [ ô d�q[ h̀ kq

���������� À� �Td` �ar k_` o�j [ k_[ q̀ �t [ s`

���������� À� �R̀ cel k[ h�RIMS�[ _l mqel k�[ k_�ml hê v�_oes` op

S` ^qel k�� �ç�Td` �R` [ h�Bl pqp�Oa�Ar eh_ekc

���������� À��Wd[ q�qd` �pqê g` o�moê ` �j epp̀ p

���������� À� �Td` �ej mh̀ j ` kq[ qel k�qej ` hek` �c[ m

���������� À� �Td` �] r eh_�a[ ehr ò �m[ qq̀ ok

���������� À� �T` ^dkê [ h�_` ] q�[ k_�pq[ aa�_` m̀ k_` k^v

���������� À� �Td` �p̀ ^r oeqv�[ k_�^l j mhe[ k^` �^l pq
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���������� À� �Td` �l m̀ k�pl r ô ` �l mqel k

S` ^qel k�� �ç�Dse_` k^` �Eol j �Td` �Eè h_

���������� À��Sr os` v�pk[ mpdl q

���������� À� �Wd[ q�^r oò kq�r p̀ op�p[ v

���������� À� �Wd[ q�qd` �qej ` �p[ sekcp�k[ oo[ qes` �[ ^qr [ hhv�j ` [ kp

���������� À� �Ij mh̀ j ` kq[ qel k�pk[ mpdl qpÂ�Tdò ` �ekpqeqr qel kpÃ�qdò ` �^l kq̀ uqp

���������� À� �Sr mml oqekc�sl ê ` pÂ�V[ oè _�^l kq̀ uqpÃ�^l kpepq̀ kq�m[ qq̀ ok

���������� À� �@�hl kceqr _ek[ h�sè t

S` ^qel k�� �ç�Td` �C` ^epel k�Ll l gp�Ceaà ò kq�Av�Ikpqeqr qel k�Sex`

���������� À��L[ oc` �ò p̀ [ ô dçekq̀ kpes` �ekpqeqr qel kp

���������� À� �Sj [ hh̀ o�[ k_�q̀ [ ^dekcçal ^r p̀ _�ekpqeqr qel kp

���������� À� �Repekc�[ k_�[ pmeo[ kq�ekpqeqr qel kp

���������� À� �Nl kçr kes` opeqv�ò p̀ [ ô d�l oc[ kep[ qel kp

S` ^qel k�� �ç�Td` �Bl k_eqel kp�Td[ q�E[ sl r o�Ar vekc

���������� À��Td` �m[ oqe[ h�] r eh_�m[ qq̀ ok

S` ^qel k�� �ç�Hl t �Tl �C` ^e_`

���������� À��@ò �vl r �[ k�[ j ] eqel k�] r v` o�l o�[ �m[ ek�] r v` oË

���������� À� �Td` �Ar eh_�spÀ�Ar v�^oeq̀ oe[ �j [ qoeu

���������� À� �R̀ _�ah[ c�^d` ^ghepq�al o�CIY�oepg

���������� À� �@pp̀ pp�vl r o�cl s` ok[ k^` �ò [ _ek` pp�í �kl q�fr pq�vl r o�_` ^epel k

���������� À� �Bh[ oeav�vl r o�[ ô deq̀ ^qr ò �] ` al ò �vl r �peck

���������� À� �S` q�ò [ hepqê �ej mh̀ j ` kq[ qel k�` um̀ ^q[ qel kp

Bl k^hr pel kÂ�Td` �Qr ` pqel k�H[ p�Bd[ kc` _
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���������@mm̀ k_eu�B�í �Ikq̀ osè t �Rl pq̀ o
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R̀ p̀ [ ô d� ekpqeqr qel kp� [ ò � ^r oò kqhv� j [ gekc� hl kcçq̀ oj � pqo[ q̀ cê
_` ^epel kp� [ ] l r q� ekal oj [ qel k� ekao[ pqor ^qr ò � [ q� [ k� r kr pr [ hhv� ej ml oq[ kq
j l j ` kqÀ� @oqeaê e[ h� ekq̀ hhec` k^` � ep� j l sekc� aol j � mehl q� ql � l m̀ o[ qekc
[ ppr j mqel k� [ ^ol pp� decd` o� ` _r ^[ qel k� í � [ k_� qd` � ekpqeqr qel kp� ] ` pq
ml peqel k` _� ql � ] ` k` aeq� [ ò � qdl p̀ � qd[ q� d[ s` � [ hò [ _v� pl hs` _� qd`
mò ò nr epeq̀ � mol ] h̀ j Â� ^h̀ [ kÃ� pqor ^qr ò _Ã� ^l kqekr l r phv� j [ ekq[ ek` _
ò p̀ [ ô d�_[ q[ À�@�R̀ p̀ [ ô d�Ikal oj [ qel k�M[ k[ c` j ` kq�Svpq̀ j �¯RIMS°�ep
kl q� [ k� @I� ql l hÀ� Iq� ep� qd` � al r k_[ qel k� qd[ q� _` q̀ oj ek` p� ] l qd� dl t � t ` hh� @I
ql l hp� t l og� [ k_� dl t � p̀ osê ` [ ] h̀ � qd` v� ^[ k� ] ` � ek� ^l kqoe] r qekc� ql
` aà ^qes` �pqo[ q̀ cê �_` ^epel kçj [ gekcÀ

Td` � ] r vçl oç] r eh_� _` ^epel k� d[ p� [ ht [ vp� ^[ ooè _� hl kcçq̀ oj � ej mhê [ qel kpÀ
Tl _[ v�eq� ^[ ooè p� [ � pm̀ ^eaê � l k` Â�ekpqeqr qel kp�qd[ q� ^dl l p̀ � t ` hh� kl t � t ehh
` kq̀ o� qd` � @Içk[ qes` � ` o[ � l a� ò p̀ [ ô d� [ _j ekepqo[ qel k� t eqd� ekao[ pqor ^qr ò
qd[ q�^l j ml r k_p�ek�s[ hr ` À�Ikpqeqr qel kp�qd[ q�_` h[ vÃ�l o�] r eh_�pvpq̀ j p�qd[ q
^[ kkl q� j ` ` q� qd` � ekq̀ co[ qel k� [ k_� _[ q[ � nr [ heqv� _` j [ k_p� l a� qd` � k` uq
c` k` o[ qel k�l a�ql l hpÃ�t ehh�pm̀ k_�qdl p̀ �v` [ op�^[ q̂ dekc�r mÀ

Ar eh_ekc� [ � ò p̀ [ ô d� ekal oj [ qel k� pvpq̀ j � t [ p� l k^` � [ � j [ k[ c` [ ] h̀
ekpqeqr qel k[ h� mol f̀ ^qÀ� Td` � p̂ l m̀ � t [ p� ^h̀ [ ohv� _` aek` _Â� [ � _[ q[ ] [ p̀ � l a
l r qmr qpÃ� [ � ^l j mhe[ k^` � à ` _Ã� [ � mr ] hê ça[ ^ekc� ml oq[ hÀ� Td[ q� p̂ l m̀ � d[ p
` um[ k_` _� j [ q̀ oe[ hhvÀ� @� j l _` ok� RIMS� j r pq� [ r ql j [ q̀ � ^l j mhe[ k^`
[ ^ol pp� j r hqemh̀ � ar k_` op� [ k_� k[ qel k[ h� j [ k_[ q̀ p� pej r hq[ k` l r phvÃ� à ` _
s[ he_[ q̀ _�_[ q[ �ekql � chl ] [ h�o[ kgekcp�mem̀ hek` pÃ� p̀ os` � [ p�qd` �pqor ^qr ò _
al r k_[ qel k�al o�@I�[ mmhê [ qel kpÃ�[ k_�ekq̀ co[ q̀ �^l kqekr l r phv�t eqd�[ �chl ] [ h
` ^l pvpq̀ j � l a� ] e] hel j ` qoê � _[ q[ ] [ p̀ pÃ� e_` kqeqv� pvpq̀ j pÃ� [ k_� co[ kq
mh[ qal oj pÀ� Ik^ò [ pekchvÃ� qd[ q� _[ q[ � j r pq� [ hpl � ] ` � l m̀ khv� [ ^^` ppe] h̀ � í
pqor ^qr ò _�[ k_�j [ ^dek` çò [ _[ ] h̀ �kl q�fr pq�al o�ekpqeqr qel k[ h�[ k[ hvqê p�] r q
al o� qd` � @Içml t ` ò _� ql l hp� qd[ q� mol pm̀ ^qes` � pqr _` kqp� [ k_� ò p̀ [ ô d` op
kl t � r p̀ � ql � _ep̂ l s` o� ekpqeqr qel kp� [ k_� ` s[ hr [ q̀ � qd` eo� ò p̀ [ ô d� l r qmr qÀ
Td` � _` ^epel k� ekpqeqr qel kp� a[ ^` � ql _[ v� ep� kl q� qd` � l k` � qd` v� t ` ò � a[ ^ekc
aes` � v` [ op� [ cl � í � [ k_� qd` � ` se_` k^` � l k� t d[ q� ] r eh_ekc� qd[ q� pvpq̀ j
[ ^qr [ hhv� ò nr eò pÃ� [ k_� t d[ q� eq� ^l pqp� ql � pr pq[ ekÃ� d[ p� [ ^^r j r h[ q̀ _
^l kpe_` o[ ] hv� pek^` � qd` kÀ� Tdep� ò ml oq� _o[ t p� l k� qd[ q� [ ^^r j r h[ q̀ _
` se_` k^` � ql � d` hm� ekpqeqr qel k[ h� ^l j j eqq̀ ` p� j [ g` � qd` � _` ^epel k� t eqd
^h[ oeqvÀ

Pò a[ ^`

�Eol j �Svpq̀ j �l a�R̀ ^l o_�ql �Dkcek` �l a�Ij m[ ^q



Td` � nr ` pqel k� l a� t d` qd` o� ql � ] r v� l o� ] r eh_� [ � ò p̀ [ ô d� ekal oj [ qel k� pvpq̀ j � d[ p� kl q� cl k` � [ t [ vÃ� ] r q� qd`
_` ^epel k� d[ p� ar k_[ j ` kq[ hhv� ^d[ kc` _À� Tdep� ò ml oq� pvkqd` pep̀ p� ` se_` k^` � aol j � [ � chl ] [ h� pr os` v� [ k_
pq[ g` dl h_` o� ekq̀ osè t pÃ� [ k_� [ � ql q[ h� ^l pq� l a� l t k` opdem� ¯TBO°� [ k[ hvpep� ql � [ pp̀ pp� t d[ q� qd` � ] r vçl oç] r eh_
_` ^epel k�[ ^qr [ hhv�ò nr eò p�kl t �[ k_�ek�qd` �^l j ekc�v` [ opÀ�Td` �aek_ekcp�ml ekq�^l kpepq̀ kqhv�ek�l k` �_eò ^qel kÂ
qd` �^[ p̀ �al o�] r vekc�[ �mol s` k�^l j j ` ô e[ h�R̀ p̀ [ ô d�Ikal oj [ qel k�M[ k[ c` j ` kq�Svpq̀ j �¯RIMSÃ�[ hpl �^[ hh̀ _
[ �BRIS°�d[ p�k` s` o�] ` ` k�pqol kc` oÃ�[ k_�qd` �^l k_eqel kp�r k_` o�t dê d�] r eh_ekc�ep�fr pqeaè _�[ ò �k[ ool t ` o�qd[ k
j l pq�ekpqeqr qel kp�ò ^l ckep̀ À

Ar eh_ekc� [ � ò p̀ [ ô d� ekal oj [ qel k� _[ q[ ] [ p̀ � ep� [ ^dè s[ ] h̀ À� Ar eh_ekc� [ k_� j [ ekq[ ekekc� qd` � ekq̀ co[ qel k
` ^l pvpq̀ j � qd[ q� j [ g` p� qd[ q� _[ q[ ] [ p̀ � ^ò _e] h̀ Ã� ^l j mhe[ kqÃ� [ k_� ^l kk` ^q̀ _� ql � qd` � chl ] [ h� ò p̀ [ ô d
ekao[ pqor ^qr ò �ep�kl qÀ

Eol j �Svpq̀ j �l a�R̀ ^l o_�ql �Dkcek` �l a�Ij m[ ^q

Td` �pq[ g` p�d[ s` �oep` k�ek�` s` ov�_ej ` kpel k

El r o�^l ks` ocekc�al ô ` p�d[ s` � j [ _` �qd` �^l pq� l a�ek[ ^qel k�decd` o�qd[ k�[ q�[ kv�mò sel r p� j l j ` kqÀ
EeopqÃ� [ k� [ ^^` h̀ o[ qekc� ^l j mhe[ k^` � t [ s` � ēk^hr _ekc� qd` � US� NIH� ej j ` _e[ q̀ � l m̀ k� [ ^^` pp
ò nr eò j ` kq�ek�al ô ` � pek^` � Jr hv� � � � � °� qd[ q�d[ p�qr ok` _�ar k_` o� j [ k_[ q̀ � j [ k[ c` j ` kq�ekql � [ k
` uml k` kqe[ h�mol ] h̀ j �kl �pmò [ _pd` ` q�^[ k� ò he[ ] hv�pl hs` À�S` ^l k_Ã�ekq̀ kpeavekc�chl ] [ h�o[ kgekcp
^l j m̀ qeqel k� qd[ q� ò nr eò p� k[ qes` � ] e] hel j ` qoê � ekq̀ co[ qel k� j l pq� CIY� pvpq̀ j p� ^[ kkl q� ^ò _e] hv
ò mhê [ q̀ À� Tdeo_Ã� [ � j l s` j ` kq� l a� ò p̀ [ ô d� q[ h̀ kq� [ ^ol pp� k[ qel k[ h� pvpq̀ j pÀ� Eek[ hhvÃ� qd`
` j ` oc` k^` � l a� @I� [ p� [ k� ekpqeqr qel k[ h� l m̀ o[ qekc� ` um̀ ^q[ qel kÀ� @p� @I� m̀ oal oj [ k^` � _` m̀ k_p� l k
_[ q[ �nr [ heqv�a[ o� j l ò �qd[ k� l k�o[ t �^l j mr q̀ Ã�[ � j l _` ok�RIMS�ep�qd` �pqor ^qr ò _�al r k_[ qel k�qd[ q
_` q̀ oj ek` p�t d` qd` o�@I�ql l hp�_` hes` o�ò he[ ] h̀ �l r qmr qpÀ

Ar eh_ekc�^l pqp�j l ò �qd[ k�ekpqeqr qel kp�` pqej [ q̀

@�Ar v�spÀ�Ar eh_�[ k[ hvpep�ek�� � � � � ` pq[ ] hepd` _�qd[ q�[ �^l j j ` ô e[ h�pl hr qel k�p[ s` p�� � ç� �« � l s` o�[
ar hh�pvpq̀ j �heà qej ` À�Tdep�ò ml oq�aek_p�qd[ q�c[ m�ò j [ ekp� j [ q̀ oe[ h�ek� � � � � Â� [ �aes` çv` [ o�CIY�] r eh_
^l pqp� [ mmol uej [ q̀ hv� USC� �Ã� � � Ã� � � � al o� [ � j ` _er j � ekpqeqr qel k� s` opr p� USC� � � � Ã� � � � al o� [
^l j j ` ô e[ h�RIMSÀ�Oa��Ã� � � �pvpq̀ j p�ò cepq̀ ò _�ek�qd` �chl ] [ h�RIMS�_eò ^ql ovÃ�l khv�� « �[ ò � ] r ehq
ekçdl r p̀ � í � [ � aecr ò � qd[ q� ò ah̀ ^qp� kl q� fr pq� ^l pqÃ� ] r q� qd` � [ ^^r j r h[ q̀ _� a[ ehr ò � ` se_` k^` � l a
ekpqeqr qel kp�qd[ q�qoè _�[ k_�[ ] [ k_l k` _�qd` �` aal oqÀ

Du` ^r qes`
Sr j j [ ov
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Eol j �Svpq̀ j �l a�R̀ ^l o_�ql �Dkcek` �l a�Ij m[ ^q �

Td` �` se_` k^` �aol j �qd` �aè h_�ep�^l kpepq̀ kq

Tdep� ò ml oq� al r k_� qd[ q� kl � pr os` v� ò pml k_` kq� pdeaq̀ _� ql t [ o_� ÕAr eh_Õ� [ aq̀ o� [ _l mqekc� Pr ò À
M` _e[ k�[ _j ekepqo[ qes` �qej ` �p[ sekcp�[ ò �� � « Ä�qd` �j l ò �_r o[ ] h̀ �aek_ekc�ep�ol h̀ �qo[ kpal oj [ qel k�í
[ � RIMS� heg` � Pr ò � ò _eò ^qp� ekpqeqr qel k[ h� ^[ m[ ^eqv� aol j � pvpq̀ j � j [ ekq̀ k[ k^` � ql � pvpq̀ j
j [ k[ c` j ` kqÀ� F` l co[ mdv� [ k_� ekpqeqr qel k[ h� qvm̀ � pd[ m̀ � qd` � s[ hr ` � mol ml peqel k� ] r q� kl q� qd`
_eò ^qel k[ h� ^l k^hr pel kÀ� El o� oepekc� ekpqeqr qel kp� ek� qd` � Fr haÃ� L[ qek� @j ` oê [ Ã� [ k_� @pe[ çP[ ^eaê Ã� qd`
RIMS�ep�kl q�moej [ oehv� [ k� ` aaê è k^v�ql l h� í �eq�ep� [ � t ek_l t �ql �qd` �chl ] [ h� ò p̀ [ ô d�h[ k_p̂ [ m̀ Ä� [ q
M[ kem[ h� @̂ [ _` j v� ek� Ik_e[ Ã� � � ê� � « � l a� ek^l j ekc� PdC� à hhl t p� ò ml oq� _ep̂ l s` oekc� qd` eo
_` m[ oqj ` kq�qdol r cd�qd` �Pr ò �ml oq[ h�] ` al ò �fl ekekcÀ�El o�pj [ hh̀ o�ekpqeqr qel kpÃ�ò p̀ [ ô d�pdl t p�qd`
aeu` _�^l pqp� l a� ] r eh_ekc�_l �kl q� p̂ [ h̀ � t eqd�pex` Ã� j [ gekc�qd` � ] r v�^[ p̀ �pqor ^qr o[ hhv�pqol kc` oÃ�kl q
t ` [ g` oÀ

Tdò ` �ò ^l j j ` k_[ qel kp�al hhl t �aol j �qd` �` se_` k^`

�ÀAr v� qd` � ^l ò � ò p̀ [ ô d� ekal oj [ qel k� ekao[ pqor ^qr ò Ã� ] ` ^[ r p̀ � qd` � aek[ k^e[ hÃ� l m̀ o[ qel k[ hÃ� [ k_
pqo[ q̀ cê �^[ p̀ �ep�pqol kc` o�kl t �qd[ k�[ q�[ kv�moel o�ml ekqÀ�

� ÀPh[ k�al o�p̀ h̀ ^qes` �pr mmh̀ j ` kq[ ov�] r eh_p�aol j �_[ v�l k` Ã�m[ oqê r h[ ohv�al o�co[ kqp�[ _j ekepqo[ qel k
[ k_�k[ qel k[ h�ò cr h[ ql ov�ò ml oqekc�t d` ò �gkl t k�j l _r h̀ �c[ mp�` uepqÀ�

� ÀTò [ q�cl s` ok[ k^` �ò [ _ek` pp� k̄[ j ` _�pvpq̀ j �l t k` opdemÃ�h̀ [ _` opdem�j [ k_[ q̀ Ã�[ �_[ q[ �nr [ heqv
mh[ k°�[ p�qd` �ò [ h�^l k_eqel k�al o�s[ hr ` Ã�kl q�cl çhes` À

@� pvpq̀ j � qd[ q� ep� h[ r k^d` _� [ k_� h̀ aq� ] ` ^l j ` p� [ � _[ q[ ] [ p` À� Td` � qo[ kpeqel k� aol j � pvpq̀ j � l a� ò ^l o_� ql
` kcek` � l a�ej m[ ^q�ep�kl q� [ �mol _r ^q�_` ^epel k� í � eq�ep� [ k�ej mh̀ j ` kq[ qel k�_` ^epel kÃ� j [ _` � [ k_� ò j [ _`
l s` o�qej ` À�Td` �nr ` pqel k�ep�kl q�t d` qd` o�ql �[ ^qÃ�] r q�o[ qd` o�dl t �nr ê ghv�ql �[ ^qÀ
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� À� �@I�ò [ _ek` pp�d[ p�^d[ kc` _�qd` �^[ ĥ r hr p

� À� �Td` �^l j mhe[ k^` �t [ s`

Td` � ^l j mhe[ k^` � h[ k_p̂ [ m̀ � d[ p� pdeaq̀ _� aol j � [ � pekch̀ çar k_` o� ^d[ hh̀ kc` � ql � [ � j r hqeçh[ v` ò _� l k` À� Om̀ k
S^è k^` �j [ k_[ q̀ p�[ ò �[ ^^` h̀ o[ qekc�[ ^ol pp�` s` ov�j [ fl o�ò p̀ [ ô d�ar k_ekc�fr oep_ê qel k�pej r hq[ k` l r phvÃ�al o
` u[ j mh̀ Â�qd` �T[ s` ok` �@j ` k_j ` kq� [ k_�UK� R̀ p̀ [ ô d� [ k_� Ikkl s[ qel k� ¯UKRI°� [ k_� R̀ p̀ [ ô d�Du^` hh̀ k^`
Eo[ j ` t l og� ¯RDE°� ò nr eò j ` kqp� ek� qd` � UKÃ� Bl @R@� peck[ ql oè p� [ ^ol pp� Dr ol m̀ Ã� [ k_� í � m[ oqê r h[ ohv
peckeaê [ kq�al o�Nl oqd�@j ` oê [ k�ekpqeqr qel kp� í �qd` �US�NIH�ò nr eò j ` kq�al o�ej j ` _e[ q̀ � l m̀ k� [ ^^` pp�¯O@°
r ml k� [ ^^` mq[ k^` Ã� ek� al ô ` � [ p� l a� Jr hv� �Ã� � � � � À� Ph[ k� S� [ k_� ^O@heqel k� S� ` uq̀ k_� qdep� ar oqd` oÃ� ò nr eoekc
ekpqeqr qel kp�ql �qo[ ^g�ar k_` oÃ�` j ] [ ocl �pq[ qr pÃ�[ k_�O@�ol r q̀ �al o�` s` ov�ar k_` _�l r qmr qÀ�El o�ekpqeqr qel kp�t eqd
j r hqeçar k_` o�ml oqal hel pÃ�qdep�ep�kl q�[ �hek` [ o�^l j mhe[ k^` �] r o_` k�] r q�o[ qd` o�l k` �qd[ q�p̂ [ h̀ p�t eqd�` s` ov�k` t
co[ kqÀ�Td` �p̂ l m̀ �ep�kl q�hej eq̀ _�ql �Dr ol m̀ � [ k_�Nl oqd�@j ` oê [ À�@NIC�ek�Bdeh̀ Ã�MekBè k^e[ p�ek�Bl hl j ] e[ Ã
[ k_�CHDT�ek�Sl r qd�@aoê [ �` [ ^d�ej ml p̀ �k[ qel k[ h�l r qmr q�qo[ ^gekc�l ] hec[ qel kp�l k�mr ] hê hv�ar k_` _�ò p̀ [ ô dÃ
` [ ^d� t eqd� _eaà ò kq� p̂ d` j [ pÃ� qej ` hek` pÃ� [ k_� ò ml oqekc� [ r qdl oeqè pÀ� Ikpqeqr qel kp� l m̀ o[ qekc� [ ^ol pp� qd` p̀
` kseol kj ` kqp�a[ ^` �[ �^l j mhe[ k^` �pr oa[ ^` �qd[ q�kl �pmò [ _pd` ` qç] [ p̀ _�pvpq̀ j �^[ k�ò he[ ] hv�^l s` oÀ

Td` �^l kp̀ nr ` k^` �al o�ekpqeqr qel kp�t eqdl r q�pqor ^qr ò _Ã�s[ he_[ q̀ _�ò p̀ [ ô d�_[ q[ �ep�^l k^ò q̀ Â�qd` v�[ ò �a[ hhekc
] ` dek_� l k� ^l j mhe[ k^` � ^v^h̀ pÃ� [ k_� qd` � ^l j mhe[ k^` � ^hl ^g� _l ` p� kl q� t [ eq� al o� _` s` hl mj ` kq� qej ` hek` pÀ� @
^l j j ` ô e[ h� RIMS� ar k^qel kp� ek� qdep� ` kseol kj ` kq� kl q� j ` ò hv� [ p� [ � _[ q[ ] [ p̀ � ] r q� [ p� [ k� ` kal ô ` j ` kq
j ` ^d[ kepj �[ k_�[ r ql j [ qel k�h[ v` o�í �l k` �qd[ q�qo[ ^gp�ar k_` o�ò nr eò j ` kqpÃ�ah[ cp�` j ] [ ocl �_` [ _hek` pÃ�[ k_
ol r q̀ p� l r qmr qp�ql �qd` � ^l oò ^q�O@�m[ qdt [ v� t eqdl r q� j [ kr [ h�ekq̀ os` kqel kÀ�Td` �_` cò ` �ql � t dê d�qdep�d[ p
] ` ^l j ` � l m̀ o[ qel k[ h�ekao[ pqor ^qr ò � ep�sepe] h̀ � [ q�qd` � ò ^l o_� h̀ s` hÂ�RIMS�pvpq̀ j p� [ ò � kl t � r p̀ _�ql � [ mmhv
Bl j j l k�Dr ol m̀ [ k�R̀ p̀ [ ô d�Ikal oj [ qel k�El oj [ q�¯BDRIE°�j ` q[ _[ q[ �q[ ccekc�qd[ q�e_` kqeaè p�t d` ò �Recdqp
R̀ q̀ kqel k�ml hê è p�d[ s` �] ` ` k�[ mmhè _�ql �ek_ese_r [ h�l r qmr qp�í �[ r ql j [ qekc�t d[ q�t [ p�mò sel r phv�[ �j [ kr [ hÃ
l r qmr qç] vçl r qmr q�qo[ ^gekc�q[ pgÀL

Td` � ekq̀ co[ qel k� l a� @I� ekql � ò p̀ [ ô d� t l ogahl t p� ep� kl � hl kc` o� [ � ar qr ò çpq[ q̀ � [ j ] eqel k� í � eq� ep� [ k� [ ^qes`
l m̀ o[ qel k[ h�` um̀ ^q[ qel kÀ�Tdep�ep�decdhecdq̀ _�] v�qd` �a[ ^q�qd[ q�� �« �l a�decd` o�` _r ^[ qel k�[ _j ekepqo[ ql op�kl t
r p̀ �@I�al o�] l qd�m̀ opl k[ h�[ k_�mol à ppel k[ h�mr oml p̀ p�í �j l ò �qd[ k�_l r ] hekc�aol j �� � « �qd` �mò sel r p�v` [ oÃ
[ � � À� u� ek^ò [ p̀ � ek� [ � pekch̀ � v` [ oÀM�Ar q�@I� m̀ oal oj [ k^` � _` m̀ k_p� l k� _[ q[ � nr [ heqv�a[ o� j l ò � qd[ k� l k� o[ t
^l j mr q̀ � í � [ �ml ekq�^l kpepq̀ kqhv�` j md[ pep̀ _�ek�ml hê v�ao[ j ` t l ogp�aol j �qd` �ODBCÃ�IMEÃ�[ k_�UNDSBOÃ
` [ ^d� l a� t dê d� e_` kqeaè p� _[ q[ � cl s` ok[ k^` � [ k_� ekao[ pqor ^qr ò � ò [ _ek` pp� [ p� mò ò nr epeq̀ p� al o� @I� s[ hr `
^ò [ qel kÀN

@I�ò [ _ek` pp�d[ p�[ k�` uq̀ ok[ h�_ej ` kpel k�qd[ q�ep�` [ pv�ql � l s` ohl l gÀ�@k�ek^ò [ pekc�kr j ] ` o� l a�mol pm̀ ^qes`
pqr _` kqp� kl t � r p̀ � @Içml t ` ò _� ql l hp� ēk^hr _ekc� mh[ qal oj p� heg` � Bd[ qFPT°� [ p� m[ oq� l a� qd` eo� ekpqeqr qel k
p̀ h̀ ^qel k�mol ^` ppÃ�nr ` ovekc�ò p̀ [ ô d�pqò kcqdp�[ k_�a[ ^r hqv�` um̀ oqep̀ �ek�qd` �p[ j ` � t [ v�qd` v� l k^` �r p̀ _
p̀ [ ô d�` kcek` pÀ�Td` p̀ �ql l hp�pr oa[ ^` �l khv�t d[ q�ep�mr ] hê hv�[ ^^` ppe] h̀ �[ k_�j [ ^dek` çò [ _[ ] h̀ À�Ikpqeqr qel kp
t eqd� t ` hhçpqor ^qr ò _Ã� l m̀ khv� [ s[ eh[ ] h̀ � ò p̀ [ ô d� _[ q[ � [ ò � ò mò p̀ kq̀ _� [ ^^r o[ q̀ hv� ek� qd[ q� h[ k_p̂ [ m̀ À
Tdl p̀ �t eqdl r q�eq�oepg�[ mm̀ [ oekc�ek^l j mh̀ q̀ �l o�r k_` oò mò p̀ kq̀ _�ek�qd` �ò pr hqp�qdl p̀ �ql l hp�ò qr okÀ�

Ik�[ k�` kseol kj ` kq�t d` ò �pqr _` kq�ò ^or eqj ` kq�ep�[ k�ek^ò [ pekchv�ej ml oq[ kq�pl r ô ` �l a�ekpqeqr qel k[ h�ek^l j `
[ k_� ^l j m̀ qeqel k� al o� k` t � pqr _` kqp� ep� decdÃ� qd` � RIMS� p̀ os` p� [ � ol h̀ � ] ` vl k_� ekq̀ ok[ h� l m̀ o[ qel kp� í
] ` ^l j ekc� m[ oq� l a� qd` � _ep̂ l s` ov� ekao[ pqor ^qr ò � qd[ q� _` q̀ oj ek` p� dl t � [ k� ekpqeqr qel k� [ mm̀ [ op� ql � qd` � k` uq
c` k` o[ qel k�l a�pqr _` kqp�[ k_�ò p̀ [ ô d` opÀ

El r o�^l ks` ocekc�al ô ` p�d[ s` �j [ _` �qd` �^l pq�l a�ek[ ^qel k�í �[ k_�qd` �^l pq�l a�] r eh_ekc�í �decd` o�qd[ k�[ q
[ kv�mò sel r p�j l j ` kq�ek�ò p` [ ô d�ekal oj [ qel k�j [ k[ c` j ` kqÀ
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� �Eol j �Svpq̀ j �l a�R̀ ^l o_�ql �Dkcek` �l a�Ij m[ ^q

El o� ò p̀ [ ô d� l aaê ` pÃ� qdep� ^ò [ q̀ p� [ � pm̀ ^eaê � [ k_� r oc` kq� mol ] h̀ j À� Ikpqeqr qel kp� qd[ q� h[ ^g� pqor ^qr ò _Ã
_` _r mhê [ q̀ _Ã� pq[ k_[ o_pç̂ l j mhe[ kq� ò p̀ [ ô d� _[ q[ � í � ò p̀ [ ô d` o� mol aeh̀ pÃ� mr ] hê [ qel k� ò ^l o_pÃ� co[ kq
depql oè pÃ� ^l hh[ ] l o[ qel k� k` qt l ogp� í � à ` _� @I� ql l hp� t eqd� kl epvÃ� pehl ` _� ekmr qp� [ k_� ò ^` es` � mol ml oqel k[ hhv
_` co[ _` _� l r qmr qpÀ� Ik� decd` o� ` _r ^[ qel k� pm̀ ^eaê [ hhvÃ� qd` � _l ^r j ` kq̀ _� a[ ehr ò � j l _` � ep� t ` hhç̀ pq[ ] hepd` _À
ÕBl hh̀ c` p� [ k_� r kes` opeqè p�peq� l k�s[ pq� [ j l r kqp� l a�_[ q[ � ³ÀÀÀ́� ] r q�qd` � ò pr hq�ep� [ � à _` o[ qel k� l a�pehl ` _�_[ q[
_` aekeqel kpÃ� h̀ c[ ^v� [ mmhê [ qel kpÃ� [ k_� dr j [ k� t l ogahl t pÀ� Wd` k� @I� ep� [ __` _� ql � pehl ` _� l o� ek^l kpepq̀ kqhv
_` aek` _�ò p̀ [ ô d�_[ q[ Ã�qd` �@IÖp�l r qmr q�t ehh�] ` �` nr [ hhv�ah[ t ` _ØÀO

@�RIMS�ep�kl q�[ k�@I�mol _r ^qÀ�Iq�ep�qd` �@Içò [ _v�_[ q[ �al r k_[ qel k�í �[ k_�qd[ q�_epqek^qel k�j [ qq̀ opÀ�Ikpqeqr qel kp
qd[ q�eks` pq�ek� [ �RIMS� ] ` al ò � _` mhl vekc�@I� c` q� [ � ^l j ml r k_ekc� ò qr okÃ� ] ` k` aeqqekc�aol j � t ` hhçcl s` ok` _Ã
s[ he_[ q̀ _�ò p̀ [ ô d�_[ q[ �qd[ q�j [ g` p�` s` ov�_l t kpqò [ j �@I�[ mmhê [ qel k�j l ò �ò he[ ] h̀ À�Ikpqeqr qel kp�t eqdl r q
[ �RIMS�qd[ q� ] ` cek� [ _l mqekc�@I�ql l hp� j [ v�d[ s` �ql �^l kqekr ` �ql �eks` pq�` s` k� j l ò �d` [ sehv�ek�_[ q[ �nr [ heqv
^l kqol h�[ k_�^r o[ qel k�ql �g` ` m�r mÀ

í �Pol aÀ�K[ j o[ k�@opd[ _Ã�
@ppepq[ kq�Vê ` çBd[ k^` hhl o�R̀ p̀ [ ô d�¦ �Fo[ _r [ q̀ �Sqr _è pÃ�@fj [ k�Ukes` opeqv�¯U@D°

Ia�pl j ` qdekc�ep�[ s[ eh[ ] h̀ Ã�mol à ppel k[ hÃ�_` q[ eh̀ _Ã�[ k_�d[ p�[ hh�qd` �à [ qr ò p�í �t dv�mr q
pl �j r ^d�ò pl r ô ` p�[ k_�` aal oq�ql �] r eh_�eqË�IqÖp�heg` �ò eks` kqekc�qd` �t d` ` hÀ

@� � � � � � p̂ l mekc� ò sè t � l a� � � � � pqr _è p� l k� @I� al o� ò p̀ [ ô d� ar k_ekc� l oc[ kep[ qel kp� ^l kaeoj p� qdep
p̀ nr ` k^ekcÀ� @I� ql l hp� ^[ k� pr ] pq[ kqe[ hhv� ò _r ^` � [ _j ekepqo[ qes` � ] r o_` kÃ� ] r q� l khv� l k^` � ekpqeqr qel kp� d[ s`
[ pp̀ pp̀ _� qd` eo� Õ@I� ò [ _ek` ppØ� t eqd� _[ q[ � nr [ heqv� [ k_� cl s` ok[ k^` � ekao[ pqor ^qr ò � ek� mh[ ^` � aeopqÀP� Td[ q
ò [ _ek` pp�[ pp̀ ppj ` kq�ep�kl q�[ �q̀ ^dkê [ h�` ù ô ep̀ �] r q�o[ qd` o�[ �pqo[ q̀ cê �l k` Ã�[ k_�eq�pdl r h_�] ` �` j ] ` __` _
ek�qd` �RIMS�_` ^epel k�eqp̀ ha�o[ qd` o�qd[ k�_` à oò _�ql �[ �h[ q̀ o�pq[ c` À�@�pr os` v�l a�Sm[ kepd�r kes` opeqè p�al r k_
qd[ q� � � « � _l � kl q� v` q� r p̀ � @Içò h[ q̀ _� ql l hp� ek� qd` eo� RIMS� pvpq̀ j pÃ� _` pmeq̀ � d[ sekc� al oj [ h� ò p̀ [ ô d
ekal oj [ qel k�j [ k[ c` j ` kq�ek�mh[ ^` À�Tdep�ep�[ �peck[ h�qd[ q�qd` �t ek_l t �al o�c` qqekc�[ d` [ _�l a�qdep�ep�l m̀ k�kl t Ã
[ k_�qd[ q�ekpqeqr qel kp�t dê d�[ pp̀ pp�ò [ _ek` pp�] ` al ò �@I�[ _l mqel k�t ehh�] ` �] ` qq̀ o�ml peqel k` _�qd[ k�qdl p̀ �qd[ q
ò qol aeq�cl s` ok[ k^` �[ aq̀ o�qd` �a[ ^qÀQ

Ikq̀ co[ qel k� r khl ^gp� @I� ò [ _ek` ppÃ� p̀ nr ` kqe[ h� pq[ c` pÃ� kl q� ` nr es[ h̀ kqÀ� Or o� pr os` v� _[ q[ � ^l kaeoj p� qdep
l o_` oekc�t d` ò �_` ` m̀ o�@PI�ekq̀ co[ qel k�h̀ [ _p�[ hh�ar qr ò �moel oeqè p�[ q�� � « Ä�@Iç̀ k[ ] h̀ _�à [ qr ò p�o[ kg�qdeo_
[ q� � � « Ã�_epqoe] r q̀ _� ` s` khv� [ ^ol pp� ò cel kp� [ k_�ekpqeqr qel k�pex` pÀ�Td` �m[ qd�ql �@I�^[ m[ ] eheqv�or kp�qdol r cd
_[ q[ �ekao[ pqor ^qr ò À



� À� �R[ kgekcp�^l j m̀ qeqel k�d[ p�ekq̀ kpeaè _

Daà ^qes` � ^l s` o[ c` � ] v� chl ] [ h� o[ kgekcp� ] l _è p� ep� ek^ò [ pekchv� _` m̀ k_` kq� l k� ekpqeqr qel k[ h� ò p̀ [ ô d
ekao[ pqor ^qr ò À� Ikpqeqr qel kp� p̀ ` gekc� ql � j ` [ pr ò � qd` eo� ò p̀ [ ô d� m̀ oal oj [ k^` � k` ` _� m[ o[ hh̀ h� [ ^^` pp� ql
s[ oel r p�o[ kgekc�` ^l pvpq̀ j pÃ�t dê d�r qehex` �_eaà ò kq�al r k_[ qel k[ h�_[ q[ �pl r ô ` pÀ�El o�` u[ j mh̀ Ã�THD�[ k_�QS
` [ ^d� ò hv� l k� S^l mr p� _[ q[ � [ k_� Eè h_� W` ecdq̀ _� Beq[ qel k� Ij m[ ^q� ¯EWBI°� al o� ^eq[ qel kçò h[ q̀ _� j ` qoê pÀ� El o
ekpqeqr qel kp� t d` ò � o[ kgekcp� m̀ oal oj [ k^` � ep� [ � pqo[ q̀ cê � moel oeqvÃ� qdep� ^ò [ q̀ p� [ � ^l k^ò q̀ � ekao[ pqor ^qr ò
ò nr eò j ` kqÂ� o[ kgekc� _[ q[ � j r pq� ahl t � ekql � qd` � ekpqeqr qel kÖp� ò p̀ [ ô d� ekal oj [ qel k� pvpq̀ j � ò he[ ] hvÃ
^l kqekr l r phvÃ�[ k_�ek�[ �s[ he_[ q̀ _�al oj [ q�qd[ q�o[ kgekc�] l _è p�[ ^^` mqÀ

Ar eh_ekc� qdep� _[ q[ � ahl t � l k� o[ kgekc� _[ q[ � t l r h_� ò nr eò � hê ` kpekc� [ � ql l h� heg` � S^l mr p� ek_` m̀ k_` kqhvÃ
_` s` hl mekc� [ k_� j [ ekq[ ekekc� [ �^r pql j �_[ q[ �mem̀ hek` Ã� [ k_� [ ^dè sekc�qd` �p[ j ` �s[ he_[ qel k�^ò _e] eheqv�qd[ q
^l j j ` ô e[ h� mh[ qal oj p� d[ s` � ` [ ok` _� qdol r cd� pr pq[ ek` _� eks` pqj ` kq� [ ^ol pp� dr k_ò _p� l a� ekpqeqr qel kp
t l oh_t e_` À�@q�Kd[ hea[ �Ukes` opeqv�ek�qd` �Ukeq̀ _�@o[ ] �Dj eo[ q̀ p� ¯U@D°Ã�_[ q[ � ^l hh̀ ^qel k� [ k_� ò ml oqekc�qd[ q
mò sel r phv�ò nr eò _� j [ kr [ h�S^l mr p�[ k_�S^eV[ h�^l j meh[ qel k�kl t �or kp�[ r ql j [ qê [ hhvÀ�Kd[ hea[ Ûp�R̀ p̀ [ ô d
Svpq̀ j p�L` [ _�_` p̂ oe] ` _�ò mhê [ qekc�Pr ò Öp�] e] hel j ` qoê �ekq̀ co[ qel k�ekçdl r p̀ �[ p�mol de] eqes` hv�_eaaê r hqÀ�El o
ekpqeqr qel kp� t d` ò � [ � o[ kgekcp� ej mol s` j ` kq� ep� [ k� ` umhê eq� ekpqeqr qel k[ h� q[ oc` q� qdep� ep� kl q� [ � p̀ ^l k_[ ov
^l kpe_` o[ qel kÀ�Iq�ep�[ �moej [ ov�[ ô deq̀ ^qr o[ h�l k` À
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í �Eo[ k^ep^l �Cr o[ kcl Ã�
R̀ p̀ [ ô d�Svpq̀ j �@_j ekepqo[ ql oÃ�Pl kqeaê e[ �Ukes` ope_[ _�J[ s` oe[ k[ �¯Bl hl j ] e[ °

ÕTd` �j [ ek�ò [ pl k�t [ p�qej ` hek` Ã�kl q�^l pqÀ�Td` �qej ` �ql �_` mhl v�[ k_�] r eh_�[ �^r pql j
pl hr qel k�t l r h_�d[ s` �q[ g` k�hl kc` o�ql �] r v�eq�[ q�[ hj l pq�qd` �p[ j ` �^l pqÀ�Td` �ekpqeqr qel k

^l r h_�kl �hl kc` o�t [ eqÀÕ

� À� �Td` �^l pq�l a�t [ eqekc

Td` � _` ^epel k� ql � _` à o� [ ^nr eoekc� l o� _` s` hl mekc� [ � RIMS� ep� kl q� [ � k` r qo[ h� l k` À� Ds` ov� j l kqd� t eqdl r q� [
ar k^qel kekc� RIMS� ^[ ooè p� [ � ò [ h� l m̀ o[ qel k[ h� ^l pq� í � ek^l j mh̀ q̀ � _[ q[ Ã� j [ kr [ h� ò ml oqekc� ^v^h̀ pÃ� j epp̀ _
^l j mhe[ k^` �t ek_l t pÃ�[ k_�^l kqekr ` _�[ _j ekepqo[ qes` �l s` od` [ _p�qd[ q�[ � j l _` ok�pvpq̀ j �t l r h_�[ r ql j [ q̀ À
Td` p̀ �^l pqp�[ ^^r j r h[ q̀ �nr è qhvÃ�t dê d�ep�mò ^ep̀ hv�t dv�qd` v�[ ò �pl �^l kpepq̀ kqhv�r k_` ò pqej [ q̀ _À

Td` �ej mh̀ j ` kq[ qel k�qej ` hek` �c[ m�j [ g` p�qdep�^l k^ò q̀ À�@�CIY�RIMS�] r eh_�qvmê [ hhv�ò nr eò p�� � �j l kqdp�ql
ò [ ^d�] [ pê �ar k^qel k[ heqvÃ�[ k_�qd[ q�aecr ò �[ ppr j ` p�[ �mol f̀ ^q�qd[ q�pq[ vp�l k�] r _c` q�[ k_�l k�p̂ l m̀ Ã�t dê d
qd` � ` se_` k^` �pr cc` pqp�ep�qd` � ` u^` mqel k�o[ qd` o�qd[ k�qd` �or h̀ À�@�^l j j ` ô e[ h�RIMS�ej mh̀ j ` kq[ qel k�or kp
� ê�� � j l kqdp�_` m̀ k_ekc� l k� p̂ l m̀ À�Td` �ml q̀ kqe[ h� � çj l kqd�_eaà ò kqe[ h� ] ` qt ` ` k�qdl p̀ �qt l �m[ qdp�ep�kl q
[ k�[ ] pqo[ ^qel kÀ�Iq�ep�kek` �j l kqdp�l a�^l kqekr ` _�j [ kr [ h�a[ ^r hqv�mol aeh̀ �r m_[ q̀ pÃ�kek` �j l kqdp�l a�ek^l j mh̀ q̀
co[ kq�ò ml oqekcÃ�kek` �j l kqdp�l a�j epp̀ _�^l j mhe[ k^` �^v^h̀ pÃ�[ k_�kek` �j l kqdp�l a�[ �o[ kgekcp�_[ q[ �mem̀ hek`
qd[ q�epkÖq�or kkekcÀ�Td` �� � � � �ekq̀ osè t �^l dl oq�ek^hr _` p�ekpqeqr qel kp�qd[ q�d[ s` �` um̀ oè k^` _�] l qd�pe_` p�l a
qdep�c[ mÄ�qd` eo�` um̀ oè k^` p�[ ò �_` q[ eh̀ _�ek�S` ^qel k�� À
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� À� �Td` �ekq̀ co[ qel k�` ^l pvpq̀ j �mol ] h̀ j

� À� �Eol j �Svpq̀ j �l a�R` ^l o_�ql �Dkcek` �l a�Ij m[ ^q

@� RIMS� t [ p� l oecek[ hhv� _` aek` _� ] v� ` r ol BRIS� [ p� qd` � Õl k` çpql mçpdl m� al o� [ hh� ekal oj [ qel k� ò h[ q̀ _� ql
ekpqeqr qel k[ h� ò p̀ [ ô d� [ ^qeseqvØÀR� Pò sel r p� eq̀ o[ qel kp� l a� q̀ ^dkê [ h� ò nr eò j ` kqp� j ecdq� d[ s` � ek^hr _` _� [
_[ q[ ] [ p̀ �_` peck` _�ql �pql ò �l r qmr qpÃ�à ` _�cl s` okj ` kq�ò ml oqpÃ�[ k_�pdl t �[ �ml oq[ hÀ�

Td[ q�_` aekeqel k�d[ p�` um[ k_` _�peckeaê [ kqhvÀ�@�j l _` ok�RIMS�ep�kl t �` um̀ ^q̀ _�ql Â
@r ql j [ q̀ �^l j mhe[ k^` �t eqd�ar k_` o�[ k_�k[ qel k[ h�ò ml oqekc�j [ k_[ q̀ p
Pl t ` o�mr ] hê ça[ ^ekc�ò p̀ [ ô d�ml oq[ hp�qd[ q�_oes` �ekpqeqr qel k[ h�sepe] eheqv�[ k_�o[ kgekcp�m̀ oal oj [ k^`
To[ ^g�ò p̀ [ ô d` o�heà ^v^h̀ �_[ q[ �al o�a[ ^r hqv�` s[ hr [ qel k�[ k_�HR�ekq̀ co[ qel k
È ` _�[ k[ hvqê p�[ k_�] ` k^dj [ ogekc�ql l hp�al o�ò p̀ [ ô d�pqo[ q̀ cv�_` ^epel kp
Ikq̀ co[ q̀ � t eqd�qd` �ar hh� ò p̀ [ ô d�ekq̀ hhec` k^` � ` ^l pvpq̀ j � āl o� ` u[ j mh̀ Ã� ] e] hel j ` qoê �_[ q[ ] [ p̀ pÃ�co[ kq
pvpq̀ j pÃ�ekpqeqr qel k[ h�ò ml peql oè pÃ�[ k_�ORBIC°
S` os` �[ p�qd` �^h̀ [ kÃ�pqor ^qr ò _�_[ q[ �al r k_[ qel k�al o�@I�[ mmhê [ qel kp

Ar eh_ekc� qd` � l oecek[ h� s` opel k� t [ p� [ � ò [ pl k[ ] h̀ � mol f̀ ^qÀ� Ar eh_ekc� qd` � ^r oò kq� s` opel k� ep� [ � _eaà ò kq
r k_` oq[ gekc�` kqeò hvÀ

Ar eh_ekc� [ � ò p̀ [ ô d� ekal oj [ qel k� _[ q[ ] [ p̀ � ep� [ ^dè s[ ] h̀ À� Ar eh_ekc� [ k_� j [ ekq[ ekekc� qd` � ekq̀ co[ qel k
` ^l pvpq̀ j � qd[ q� j [ g` p� qd[ q� _[ q[ ] [ p̀ � ^ò _e] h̀ Ã� ^l j mhe[ kqÃ� [ k_� ^l kk` ^q̀ _� ql � qd` � chl ] [ h� ò p̀ [ ô d
ekao[ pqor ^qr ò � ep� [ � _eaà ò kq� mol ml peqel k� í � l k` � qd[ q� _` j [ k_p� pr pq[ ek` _� pm̀ ^e[ hepq� IT� ^[ m[ ^eqvÃ� pq[ ] h̀
ò pl r ô ekcÃ�[ k_�ekpqeqr qel k[ h�^l kqekr eqv�qd[ q�à t �^[ k�ò he[ ] hv�cr [ o[ kq̀ ` À

@�j l _` ok�RIMS�j r pq�ekq̀ co[ q̀ �^l kqekr l r phv�t eqdÂ
Fhl ] [ h� ] e] hel j ` qoê � _[ q[ ] [ p` p� í � al o� [ r ql j [ q̀ _Ã� s[ he_[ q̀ _� mr ] hê [ qel k� d[ os` pqekc� [ k_� ^eq[ qel k
qo[ ^gekc
R` p` [ ô d` o� e_` kqeqv� pvpq̀ j p� í � qd` � chl ] [ h� ò p̀ [ ô d` o� e_` kqeaè o� pq[ k_[ o_Ã� al o� _ep[ j ] ecr [ qekc
mol aeh̀ p�[ ^ol pp�ekpqeqr qel kp�[ k_�qo[ ^gekc�ò p̀ [ ô d` o�j l ] eheqv
N[ qel k[ h�ò cr h[ ql ov�ò ml oqekc�pvpq̀ j p�í �` [ ^d�^l r kqovÖp�mr ] hê �ò p̀ [ ô d�ekao[ pqor ^qr ò �d[ p�_eaà ò kq
p̂ d` j [ pÃ�r m_[ q̀ �^v^h̀ pÃ�[ k_�s[ he_[ qel k�ò nr eò j ` kqp
R[ kgekcp�_[ q[ �mem̀ hek` p�í �^eq[ qel k�ej m[ ^q�j ` qoê p�r p̀ _�] v�j [ fl o�chl ] [ h�o[ kgekcp�ahl t �aol j �pm̀ ^eaê
hê ` kp̀ _�] e] hel j ` qoê �pl r ô ` pÄ�[ ^^` pp�ep�kl q�cr [ o[ kq̀ ` _�al o�CIY�pvpq̀ j p
R` p` [ ô d� co[ kqp� [ k_� [ t [ o_p� mh[ qal oj pÃ� HR� pvpq̀ j pÃ� aek[ k^` � pvpq̀ j pÃ� [ k_� ekpqeqr qel k[ h
ò ml peql oè p�í �` [ ^d�ò nr eoekc�^r pql j �@PI�ekq̀ co[ qel k�[ k_� l kcl ekc� j [ ekq̀ k[ k^` � [ p�qdl p̀ �pvpq̀ j p
` sl hs`

Td` �mò ^ep̀ �ekq̀ co[ qel k�] r o_` k�s[ oè p�] v�ekpqeqr qel k[ h�^l kq̀ uqÀ�@�q̀ [ ^dekcçal ^r p̀ _�ekpqeqr qel k�l o�l k` �t eqd
kl kçqo[ _eqel k[ h� ò p̀ [ ô d� l r qmr qp� p̄r ^d� [ p� [ oqepqê � t l ogpÃ� ml hê v� ò p̀ [ ô dÃ� l o� cò v� heq̀ o[ qr ò °� j [ v� k` ` _
à t ` o� ^l kk` ^qel kp� qd[ k� [ � ò p̀ [ ô dçekq̀ kpes` � r kes` opeqvÀ� Ar q� qd` � r k_` ohvekc� ^d[ hh̀ kc` � ep� ^l kpepq̀ kqÂ
` s` ov� ekq̀ co[ qel k� ò nr eò _� j r pq� ] ` � ^r pql j ç] r ehq� [ k_� j [ ekq[ ek` _� ekçdl r p̀ Ã� [ k_� qd` � p̂ l m̀ � col t p� t eqd
ekpqeqr qel k[ h� [ j ] eqel kÀ� D[ ^d� l a� qd` p̀ � ^l kk` ^qel kp� ò nr eò p� ^r pql j � _` s` hl mj ` kq� [ q� qd` � l r qp̀ q� [ k_
^l kqekr l r p� j [ ekq̀ k[ k^` � [ p�@PIp�^d[ kc` Ã�_[ q[ �pl r ô ` p� r m_[ q̀ Ã� [ k_�^l j mhe[ k^` � ò nr eò j ` kqp� ` sl hs` À
Tdep�ep�kl q�[ �l k` çqej ` �mol f̀ ^q�^l pq�] r q�[ �m̀ oj [ k` kq�l m̀ o[ qel k[ h�l s` od` [ _À

Ar eh_ekc�[ �RIMS�ek�� � � � �ep�[ �j r ^d�j l ò �^l j mh̀ u�mol f` ^q�qd[ k�t [ p�qd` �^[ p` �ek�mò sel r p�v` [ op�í �qd`
p^l m̀ Ã�qd` �ekq̀ co[ qel k�ò nr eò j ` kqpÃ�[ k_�qd` � l kcl ekc�j [ ekq̀ k[ k^` �^l j j eqj ` kq�d[ s` �` um[ k_` _�ek
t [ vp�j l pq�ekpqeqr qel kp�pvpq̀ j [ qê [ hhv�r k_` ò pqej [ q̀ À
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Tdep� ep� [ � j [ qq̀ o� l a� ^ò _e] eheqvÀ� R̀ p̀ [ ô d� _[ q[ � qd[ q� à ` _p� ekql � co[ kq� [ mmhê [ qel kpÃ� k[ qel k[ h� ò ml oqekc
pvpq̀ j pÃ� [ k_�ekq̀ ok[ qel k[ h�o[ kgekcp� [ pp̀ ppj ` kqp� j r pq� ] ` � s[ he_[ q̀ _� ] v� qd` � [ c` k^è p�qd[ q� ^l kpr j ` � eqÀ
Bl j j ` ô e[ h�RIMS�mh[ qal oj p� [ ^dè s` � qdep� s[ he_[ qel k� qdol r cd� v` [ op� l a� ^ol ppçekpqeqr qel k[ h�_` mhl vj ` kqÀ�@
CIY� pvpq̀ j � j r pq� mol s` � ` nr es[ h̀ kq� ^ò _e] eheqv� l k� [ � ^[ p̀ ç] vç̂ [ p̀ � ] [ pep� [ q� ` s` ov� co[ kq� [ c` k^vÃ� ` s` ov
o[ kgekc� ] l _vÃ�` s` ov�k[ qel k[ h� ò ml oqekc� [ r qdl oeqvÀ�Wd[ q�Õs[ he_[ q̀ _Õ� j ` [ kp�ek� q̀ ^dkê [ h� q̀ oj p�ep�_` aek` _
] v�al oj [ h�pq[ k_[ o_pÀ�El o�` u[ j mh̀ Ã�qd` �Om̀ k@IRD�Fr e_` hek` p�al o�RIMS�M[ k[ c` op�pm̀ ^eav�qd` � j ` q[ _[ q[
` uml pr ò � ò nr eò j ` kqp�RIMS�pvpq̀ j p� j r pq� j ` ` q�ql �ekq̀ co[ q̀ � t eqd�qd` �Dr ol m̀ [ k�Om̀ k�S^è k^` �Bhl r _
¯DOSB°�í �^l s` oekc�m̀ opepq̀ kq�e_` kqeaè op�¯ORBICÃ�R̀ p̀ [ ô d�Ooc[ kex[ qel k�R̀ cepqov�¯ROR°Ã�Er k_R̀ aÃ�Fo[ kq
COIp°�[ k_�BDRIEç] [ p̀ _�_[ q[ �pqor ^qr ò p�qd[ q�[ �CIY�pvpq̀ j �j r pq�ek_` m̀ k_` kqhv�p[ qepavÀS
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B[ m[ ] eheqv Bl j j ` ô e[ h�BRIS �' �,�<���%�X�L�O�G

Ae] hel j ` qoê �_[ q[ ] [ p̀
ekq̀ co[ qel k

Ceò ^qÃ�k[ qes` Ã�j [ ekq[ ek` _�] v
s` k_l o

Br pql j ç] r ehqÄ�p̀ haçj [ ekq[ ek` _
m̀ o�@PI�^d[ kc`

S` j [ kqê �` um̀ oqep̀ �_ep̂ l s` ov Ar ehqçek�@Içml t ` ò _�j [ q̂ dekc
Ar eh_�aol j �p̂ o[ q̂ d�l o�hê ` kp̀
p̀ m[ o[ q̀ hv

Bol ppçekpqeqr qel k[ h
ekq̀ ol m̀ o[ ] eheqv

T̀ pq̀ _�[ ^ol pp�dr k_ò _p�l a
ekpqeqr qel kp

Ukq̀ pq̀ _�p̂ d` j [ Ä�pekch̀ ç
ekpqeqr qel k�p̂ l m̀

R̀ p̀ [ ô d` o�e_` kqeaè o�pvk^ B` oqeaè _�qt l çt [ v�ekq̀ co[ qel k
Lê ` kp̀ �[ k_�ekq̀ co[ q̀
ek_` m̀ k_` kqhv

S[ [ S�_` hes` ov�[ k_�r mco[ _`
j [ k[ c` j ` kq

V` k_l oçj [ k[ c` _Ä�kl �ekq̀ ok[ h
r mco[ _` �] r o_` k

S` haçj [ k[ c` _Ä�ò nr eò p
l kcl ekc�q̀ ^dkê [ h�pq[ aa

í �S[ kqdl pd�KVÃ�
R̀ p̀ [ ô d�@_j ekepqo[ ql oÃ�M[ kem[ h�@̂ [ _` j v�l a�Hecd` o�D_r ^[ qel k� Īk_e[ °

Ar eh_ekc�[ �ql l h�t l r h_�kl q�d[ s` �] ` ` k�[ �j [ fl o�q[ pgÃ�] r q�qd` �j [ fl o�q[ pg�t l r h_�d[ s`
] ` ` k�ql �s[ he_[ q̀ �qd` �pvpq̀ j �[ k_�dl t �_l �I�ekq̀ oa[ ^` �qd[ q�pvpq̀ j �t eqd�pq[ k_[ o_

ek_` uekc�heg` �S^l mr p�l o�W` ] �l a�S^è k^` À

Bl j j ` ô e[ h�RIMS�spÀ�IkçHl r p` �Ar eh_Â�K` v�B[ m[ ] eheqv�Ceaà ò k^` p

@�ò p̀ [ ô d�[ _j ekepqo[ ql o�t eqd�c` kr ek` �ekçdl r p̀ �_` s` hl mj ` kq�^[ m[ ^eqv�_` p̂ oe] ` _�qdep�] [ ooè o�mò ^ep̀ hvÂ
] r eh_ekc�qd` �ql l h�ep�kl q�qd` �d[ o_�m[ oq� p̄̀ ` �S` ^qel k�� °À�V[ he_[ qekc�eq�[ k_�[ ^dè sekc�^ò _e] h̀ �ekq̀ co[ qel k�t eqd
pq[ k_[ o_�ek_` uekc�heg` �S^l mr p� l o�W` ] � l a�S^è k^` �ep�qd` �^d[ hh̀ kc` � [ �^l j j ` ô e[ h�mh[ qal oj �d[ p� [ hò [ _v
ò pl hs` _� í � ] r q� l k` � t dê d� [ �CIY�pvpq̀ j � j r pq�pl hs` �aol j � p̂ o[ q̂ dÃ� l k� [ �^[ p̀ ç] vç̂ [ p̀ � ] [ pepÃ�t eqd�` s` ov
[ c` k^v�[ k_�o[ kgekc�] l _v�eq�p̀ ` gp�ql �à ` _À
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C` ` m̀ o�@PI���pvpq̀ j �ekq̀ co[ qel k � � «

Ij mol s` _�ekq̀ ol m̀ o[ ] eheqv � � «

@Iç̀ k[ ] h̀ _�à [ qr ò p � � «

Eh̀ ue] h̀ �moê ekc � � «

Om̀ k�p̂ è k^` ���^l j mhe[ k^` �j [ k_[ q̀ p � � « « �R̀ pml k_` kqp

Tl m�Poel oeqè p�@j l kc�Br oò kq�Pr ò �Up` op

Sl r ô ` Â�� � � � �Pr ò �r p̀ o�pr os` v� k̄* � � °�

� À� �Td` �@PI�[ k_�ekq̀ co[ qel k�] [ p` hek`

Td` � pr os` v� _[ q[ � ep� r k[ j ] ecr l r p� l k� qdep� ml ekqÂ� _` ` m̀ o� @PI� ekq̀ co[ qel k� ep� qd` � pekch̀ � j l pqç̂ eq̀ _� ar qr ò
moel oeqvÃ�k[ j ` _� ] v� � � « � l a� ò pml k_` kqpÀ� Ij mol s` _�ekq̀ ol m̀ o[ ] eheqv�al hhl t p� [ q� � � « À�Td` p̀ �aecr ò p�^l j `
aol j �p[ qepaè _� r p̀ op� ēkpqeqr qel kp� [ hò [ _v�or kkekc� [ � ^l j j ` ô e[ h�RIMS°� [ k_�qd` v�pqehh�e_` kqeav�ekq̀ co[ qel k
_` mqd� [ p�qd` �moej [ ov� r kj ` q�k` ` _À�El o�ekpqeqr qel kp�pq[ oqekc�aol j � p̂ o[ q̂ d� t eqd� [ �CIY�pvpq̀ j Ã�qd[ q�c[ m�ep
kl q�[ �ar qr ò �^l k^` okÀ�Iq�ep�qd` �aeopq�mol ] h̀ j �qd` v�` k^l r kq̀ oÀ

Ar eh_ekc� [ � ò p̀ [ ô d� ekal oj [ qel k� _[ q[ ] [ p̀ � ep� [ � ] l r k_` _� ` kcek` ` oekc� mol f̀ ^q� t eqd� ^h̀ [ ohv� _` aek` _
m[ o[ j ` q̀ op�[ k_�ò nr eò j ` kqpÀ�Ar eh_ekc�[ k_�j [ ekq[ ekekc�qd` �ekq̀ co[ qel kp�qd[ q�j [ g` �qd[ q�_[ q[ ] [ p̀ �r p̀ ar h
í �t eqd�^l kk` ^qel kp�ql �S^l mr pÃ�W` ] �l a�S^è k^` Ã�Bol ppR̀ aÃ�ORBICÃ�k[ qel k[ h�ò ml peql oè pÃ�co[ kq�mh[ qal oj pÃ
HR� [ k_� aek[ k^` � pvpq̀ j pÃ� [ k_� o[ kgekc� [ c` k^v� _[ q[ � mem̀ hek` p� í � ep� [ � m̀ oj [ k` kqÃ� [ k_� ` s` oç̀ um[ k_ekcÃ
l m̀ o[ qel k[ h� ^l j j eqj ` kqÀ� Ds` ov� ` uq̀ ok[ h� pvpq̀ j � qd[ q� [ � RIMS� ^l kk` ^qp� ql � d[ p� eqp� l t k� @PI� s` opel kekc
p̂ d` _r h̀ Ã�_[ q[ �p̂ d` j [ Ã�[ k_�r m_[ q̀ �^v^h̀ À�Wd` k�qdl p̀ �^d[ kc` Ã�pl j ` l k` �[ q�qd` �ekpqeqr qel k�j r pq�r m_[ q̀
qd` �ekq̀ co[ qel kÀ�El o�[ �^l j j ` ô e[ h�mh[ qal oj Ã�qd[ q�pl j ` l k` �ep�qd` �s` k_l oÃ�t l ogekc�l k�] ` d[ ha�l a�dr k_ò _p
l a�ekpqeqr qel kp�pej r hq[ k` l r phvÀ�El o�[ �CIY�pvpq̀ j Ã�eq�ep�t dl ` s` o�t ol q̀ �qd` �ekq̀ co[ qel k�l oecek[ hhv� [̄ ppr j ekc
qd` v�[ ò �pqehh�qd` ò °À

� À� �R` p` [ ô d�[ _j ekepqo[ qel k�d[ p�] ` ^l j ` �j l ò �_` j [ k_ekcÃ�kl q�h̀ pp

Td` �[ _j ekepqo[ qes` �] r o_` k�l a�ò p̀ [ ô d�j [ k[ c` j ` kq�d[ p�col t k�peckeaê [ kqhvÃ�[ k_�qd` �pr os` v�_[ q[ �j [ g` p
qdep�sepe] h̀ À�Td` � j ` _e[ k� [ _j ekepqo[ qes` �qej ` �p[ sekcp� [ aq̀ o�Pr ò � [ _l mqel k� [ ò � � � « Ã� t eqd� [ � j ` [ k� l a� � � «
[ k_� [ � o[ kc` � or kkekc� aol j � ç� � « � ql � � � « À� Td[ q� s[ oe[ k^` � j [ qq̀ opÃ� ] ` ^[ r p̀ � qd` � ekpqeqr qel kp� ò ml oqekc� qd`
decd` pq�p[ sekcp�q̀ k_�ql �] ` �qdl p̀ �qd[ q�ò mh[ ^` _�qd` �j l pq�j [ kr [ hÃ�ao[ cj ` kq̀ _�t l ogahl t pÀ�Td` �^l kpepq̀ kq
m[ qq̀ ok� [ ^ol pp� ekq̀ osè t p� ep� kl q� qd[ q� qd` � sl hr j ` � l a� ò p̀ [ ô d� [ _j ekepqo[ qel k� ep� ò _r ^` _� al hhl t ekc� qd`
[ _l mqel k�l a�Pr ò Ã�] r q�o[ qd` o�qd[ q�eq�ep�ò _eò ^q̀ _À�T` [ j p�mò sel r phv�l ^^r mè _�t eqd�_[ q[ �^l j meh[ qel kÃ



Eol j �Svpq̀ j �l a�R̀ ^l o_�ql �Dkcek` �l a�Ij m[ ^q � �

� À� �Bhl r _�dl pqekc�d[ p�pdeaq̀ _�qd` �_` a[ r hq�al o�^l j j ` ô e[ h�RIMS
] r v` op

pvpq̀ j � j [ ekq̀ k[ k^` Ã� [ k_� j [ kr [ h� ^l j mhe[ k^` � qo[ ^gekc� ` um̀ oè k^` � [ � pdeaq� ql t [ o_p� _[ q[ � nr [ heqv
cl s` ok[ k^` Ã�pqo[ q̀ cê �[ k[ hvpepÃ�[ k_�decd` oçs[ hr ` �ekpqeqr qel k[ h�t l ogÀ�@�pvpq̀ j �qd[ q�^[ kkl q�[ r ql j [ q̀ �qd`
^l ò � [ _j ekepqo[ qes` � t l ogahl t p� í �mr ] hê [ qel k�d[ os` pqekcÃ�ar k_` o�qo[ ^gekcÃ�^l j mhe[ k^` �ol r qekc� í �^[ kkl q
mol _r ^` �qd[ q�pdeaqÀ

El o�ekpqeqr qel kp�ek�qd` �Fr haÃ�al o�` u[ j mh̀ Ã�qd` �^l j mhe[ k^` �p̂ l m̀ �ek^hr _` p�[ �h[ v` o�kl q�mò p̀ kq�ek�Dr ol m̀ [ k
l o� Nl oqd� @j ` oê [ k� ao[ j ` t l ogpÂ� k[ qel k[ h� ò p̀ [ ô d� moel oeqv� [ heckj ` kqÀ� S[ r _e� @o[ ] e[ Öp� R̀ p̀ [ ô dÃ
C` s` hl mj ` kqÃ� [ k_� Ikkl s[ qel k� @r qdl oeqv� ¯RCI@°� _` aek` p� al r o� k[ qel k[ h� ò p̀ [ ô d� moel oeqè p� ¯H` [ hqd� [ k_
W` hhk` ppÃ�Sr pq[ ek[ ] h̀ �Dkseol kj ` kq�[ k_�Dpp̀ kqe[ h�N` ` _pÃ�Dk` ocv�[ k_�Ik_r pqoe[ hpÃ�[ k_�D̂ l kl j è p�l a�qd`
Er qr ò °� [ c[ ekpq� t dê d� [ hh� S[ r _e� ò p̀ [ ô d� ekpqeqr qel kp� [ ò � ` um̀ ^q̀ _� ql � ò ml oqÀ� @k� ekpqeqr qel kÖp� ekq̀ ok[ h
ò p̀ [ ô d�pqo[ q̀ cvÃ�eqp�[ ^^ò _eq[ qel k�pr ] j eppel kp�ql �qd` �N[ qel k[ h�B` kqò �al o�@̂ [ _` j ê �@̂ ^ò _eq[ qel k�[ k_
@pp̀ ppj ` kq� ¯NB@@@°Ã� [ k_� eqp� o[ kgekc� KPIp� j r pq� [ hh� j [ m� ql � qd` p̀ � moel oeqè pÀ� Pr ò � ^r oò kqhv� j [ mp
ò p̀ [ ô d� l r qmr qp� ql � qd` � UN� Sr pq[ ek[ ] h̀ � C` s` hl mj ` kq� Fl [ hpÄ� eq� _l ` p� kl q� v` q� l aà o� qd` � ` nr es[ h̀ kq
^l kaecr o[ qel k� al o� k[ qel k[ h� moel oeqv� ao[ j ` t l ogpÀ� S[ r _e� ekpqeqr qel kp� ^r oò kqhv� m̀ oal oj � qdep� j [ mmekc
j [ kr [ hhvÃ� ` uml oqekc�o[ t � _[ q[ � [ k_�mol ^` ppekc�eq�ekq̀ ok[ hhv�ql � c` k` o[ q̀ � qd` � ò nr eò _� [ heckj ` kq� ò ml oqpÀ
El o�Fr ha�ekpqeqr qel kp�` s[ hr [ qekc�[ �RIMSÃ�qdep�c[ m�ep�[ � ò [ h�[ k_�^r oò kq�hej eq[ qel k�qd[ q�pdl r h_�] ` �a[ ^ql ò _
ekql � [ ô deq̀ ^qr ò � mh[ kkekc� í � eq� _l ` p� kl q� r k_` oj ek` � qd` � ] r v� ^[ p̀ Ã� ] r q� eq� _l ` p� j ` [ k� pr mmh̀ j ` kq[ ov
j [ kr [ h�ò ml oqekc�ò j [ ekp�[ �t l ogahl t �r kqeh�qd` �^[ m[ ] eheqv�ep�` uq̀ k_` _À

R̀ p̀ [ ô d�co[ kqp�[ _j ekepqo[ qel k�í �pm[ kkekc�mò ç[ t [ o_�mol ^` pp̀ p�qdol r cd�ml pqç[ t [ o_�^l j mhe[ k^` �í �ep
t d` ò �qd` �p̂ l m̀ �l a�t d[ q�[ �RIMS�j r pq�^l s` o�ep�j l pq�^l kq̀ pq̀ _Ã�[ k_�t d` ò �qd` �c[ m�] ` qt ` ` k�^l j j ` ô e[ h
^[ m[ ] eheqv�[ k_�ekpqeqr qel k[ h�k` ` _�ep�j l pq�s[ oe[ ] h̀ À�Td` �co[ kqp�h[ k_p̂ [ m̀ �ep�ql l �k[ qel k[ hhv�ao[ cj ` kq̀ _�ql
] ` �ar hhv�^l s` ò _�] v�[ kv�pekch̀ �^l j j ` ô e[ h�mh[ qal oj Ã�[ k_�qdep�ep�qd` �[ ò [ �t d` ò �qd` �] r v�^[ p̀ �ò nr eò p�qd`
j l pq� dl k` pq� ` s[ hr [ qel kÀ� S` ^qel k� � � [ __ò pp̀ p� qdep� _eò ^qhvÃ� _l ^r j ` kqekc� t d` ò � ^r oò kq� ^l j j ` ô e[ h
^l s` o[ c` �dl h_pÃ�t d` ò �eq�a[ hhp�pdl oqÃ�[ k_�dl t �ekpqeqr qel kp� [ ^ol pp�qd` �^l dl oq� [ ò �k[ sec[ qekc�qd` �c[ mp�ek
mo[ ^qê ` À

Or o� pr os` v� _[ q[ � ^[ mqr ò p� [ � j [ og` q� qd[ q� ep� ek� j l qel kÂ� � � « � l a� ò pml k_` kqp� mò à o� ^hl r _çdl pq̀ _
ekao[ pqor ^qr ò Ä� l khv� � « � mò à o� p̀ haçdl pq̀ _À� Td` � ò j [ ek_` o� [ ò � r kpr ò � l o� kl q� [ mmhê [ ] h̀ À� Tdep� ep� kl q� [
q̀ ^dkê [ h�mò à ò k^` �í �eq�ò ah̀ ^qp�[ �^d[ kc` �ek�t d[ q�ekpqeqr qel kp�[ ò �t ehhekc�ql �l t kÀ

Bhl r _� j eco[ qel k�ep�kl q� [ �^l ks` kè k^` À�Iq�ar k_[ j ` kq[ hhv�^d[ kc` p�qd` �pq[ aaekc� j l _` hÀ�Okçmò j ep̀ p�Pr ò
ò nr eò _� [ � _` _ê [ q̀ _� q̀ ^dkê [ h� q̀ [ j � al o� ` s` ov� r mco[ _` � ^v^h̀ Â� j r hqeç_[ v� j [ ekq̀ k[ k^` � t ek_l t pÃ� � �
j l kqdp� l a� [ _s[ k^` � mh[ kkekcÃ� [ k_� [ � pj [ hh� col r m� l a� ek_ese_r [ hp� t dl p̀ � [ s[ eh[ ] eheqv� [ k_� ekpqeqr qel k[ h
gkl t h̀ _c` �] ` ^[ j ` �pqor ^qr o[ h�_` m̀ k_` k^è pÀ�Td` �[ ] p̀ k^` �l a�` s` k�l k` �l a�qdl p̀ �m̀ l mh̀ �^l r h_�_` o[ eh�[ k
` kqeò � r mco[ _` À�Bhl r _çdl pq̀ _�Pr ò � ò mh[ ^` p�qd[ q�` kqeò � l s` od` [ _� t eqd� [ �pr mml oq�qê g` qÀ�@p�ò ^` kqhv� [ p
@moeh�� � � � Ã�ekpqeqr qel kp�pr ^d�[ p�@[ hql �Ukes` opeqv�t ` ò �^l j mh̀ qekc�qdep�qo[ kpeqel k�í �[ �ò j ek_` o�qd[ q�al o�[
j ` [ kekcar h�pd[ ò �l a�qd` �ekpq[ hh̀ _�] [ p̀ Ã�qd` �pdeaq�aol j �l kçmò j ep̀ p�ql �^hl r _çdl pq̀ _�Pr ò �ep�kl q�depql oê [ h
] r q�^r oò kqÀ

El o� ql q[ h� ^l pq� l a� l t k` opdem� mr oml p̀ pÃ� qdep� ^ò [ q̀ p� [ � pm̀ ^eaê � ] hek_� pml q� ek� j l pq� ] r eh_� ` pqej [ q̀ pÀ
C` _ê [ q̀ _�q̀ ^dkê [ h�pq[ aa�al o�pvpq̀ j �r mco[ _` p�ep�[ �^l pq�qd[ q�l kçmò j ep̀ p�[ k_�ekçdl r p̀ �ej mh̀ j ` kq[ qel kp
^[ oov�m̀ oj [ k` kqhv�í �v` q�eq�[ hj l pq�k` s` o�[ mm̀ [ op�[ p�[ �hek` �eq̀ j � t d` k�ekpqeqr qel kp�[ ò �^l pqekc�qd` �] r eh_
l mqel kÀ�Ikpqeqr qel kp�` s[ hr [ qekc�qd` �ar hh�^l pq�l a�[ �CIY�pvpq̀ j �pdl r h_�[ ^^l r kq�al o�qdep�^[ q̀ cl ov�` umhê eqhvÄ�eq
ep�[ j l kc�qd` �j l pq�^l kpepq̀ kqhv�r k_` ot ` ecdq̀ _�eq̀ j p�ek�[ kv�dl k` pq�^l j m[ oepl kÀ
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� À� �Td` �c` l co[ mdv�l a�p^è k^` �ep�pdeaqekc

Td` �^` kq̀ o�l a�chl ] [ h�ò p̀ [ ô d�l r qmr q�d[ p�j l s` _Ã�[ k_�qd` �j l s` j ` kq�ep�[ ^^` h̀ o[ qekcÀ�Bdek[ �l s` oql l g�qd`
Ukeq̀ _�Sq[ q̀ p�[ p�qd` �h̀ [ _ekc�^l r kqov�al o�k[ qr o[ hçp̂ è k^` p�l r qmr q�[ p�l a�� � � � À�Ik�qd` �N[ qr ò �Ik_` uÃ�Bdek[ Öp
Sd[ ò �ò [ ^d` _�� � Ã�� � �ek�� � � � �í �[ �� � À� « �ek^ò [ p̀ �aol j �� � � � �í �[ k_�qd` �^l r kqov�kl t �[ ^^l r kqp�al o�j l ò
qd[ k�d[ ha�l a�h̀ [ _ekc�l r qmr q�ek�[ mmhè _�p̂ è k^` pÀT�Ik_e[ �j l s` _�aol j �� � �ql �� �l s` o[ hh�ek�qd` �N[ qr ò �Ik_` uÃ
t eqd�[ �� � À� « �col t qd�ek�[ _fr pq̀ _�pd[ ò �aol j �� � � � �ql �� � � � Ã�` u^` ` _ekc�Bdek[ Öp�col t qd�o[ q̀ �ek�qd[ q�m̀ oel _À
Ik_e[ � [ t [ o_` _� � À� � j ehhel k� aeopq� r kes` opeqv� _` cò ` p� ek� p̂ è k^` � [ k_� ` kcek` ` oekc� ek� � � � � Ã� ^l j m[ ò _� ql
� � � Ã� � � �ek�qd` �Ukeq̀ _�Sq[ q̀ pÀLK

pq qd

Tdep�pdeaq�d[ p�_eò ^q�ekao[ pqor ^qr ò �ej mhê [ qel kpÀ� Ikpqeqr qel kp�ek�qd` �Fr haÃ�Sl r qd�D[ pq�@pe[ Ã�L[ qek�@j ` oê [ Ã
[ k_�Sr ] çS[ d[ o[ k�@aoê [ � [ ò � j l ò � sepe] h̀ � qd[ k� ` s` o� ] ` al ò À�El o� qd` p̀ � ekpqeqr qel kpÃ�Pr ò Öp�mr ] hê �ml oq[ h
[ k_� S^eV[ h� ekq̀ co[ qel k� [ ò � kl q� [ _j ekepqo[ qes` � ql l hp� í � qd` v� [ ò � qd` � j ` ^d[ kepj � ] v� t dê d� ` j ` ocekc
ò p̀ [ ô d� mol co[ j p� ` pq[ ] hepd� ekq̀ ok[ qel k[ h� ^ò _e] eheqvÀ� @k� ekçdl r p̀ � ] r eh_� pq[ oqp� t eqd� x` ol � ekq̀ co[ qel k
^ò _e] eheqv�í �qd` �chl ] [ h�_ep̂ l s` ov�ekao[ pqor ^qr ò �j r pq�] ` �^l kpqor ^q̀ _�aol j �p̂ o[ q̂ d�[ k_�g` mq�^r oò kq�t eqd
` sl hsekc�] e] hel j ` qoê �pq[ k_[ o_pÀ

Td` � ` aà ^q� ep� j ` [ pr o[ ] h̀ � [ q� qd` � ò ^or eqj ` kq� mem̀ hek` � h̀ s` hÀ� @q� ekpqeqr qel kp� ek� o[ me_hv� col t ekc� ò p̀ [ ô d
j [ og` qpÃ�ml oq[ h�sepe] eheqv�d[ p�] ` ^l j ` �[ �_eò ^q�_oes` o�l a�PdC�[ k_�ml pq_l ^ql o[ h�ò ^or eqj ` kq�í �ò p̀ [ ô d` op
aek_ekc�[ k_�^dl l pekc�qd` eo�ekpqeqr qel k�qdol r cd�eqp�mr ] hê �ò p̀ [ ô d�mò p̀ k^` �] ` al ò �` s` o�j [ gekc�^l kq[ ^qÀ
S` ^qel k�� �_l ^r j ` kqp�qdep�m[ qq̀ ok�ek�_` q[ ehÀ

Td` �al r o�al ô ` p�e_` kqeaè _�ek�S` ^qel k� � � í � ^l j mhe[ k^` �mò ppr ò Ã�@I� ò [ _ek` ppÃ�o[ kgekcp�^l j m̀ qeqel kÃ
[ k_� ò p` [ ô d�q[ h̀ kq� j l s` j ` kq� í � [ ò � ] ` ekc� [ j mheaè _� ] v� [ �pqor ^qr o[ h� ` um[ kpel k� l a�chl ] [ h� ò p` [ ô d
eqp` haÀ�

S^è k^` �ep� ] ` ekc�mol _r ^` _�ek� j l ò �mh[ ^` pÃ� ] v� j l ò � ekpqeqr qel kp� ^l j m̀ qekc�ekq̀ ok[ qel k[ hhv�al o�qd` �aeopq
qej ` À�Tdep�p̀ ^qel k�_l ^r j ` kqp�qd[ q�` um[ kpel k�[ k_�eqp�ekao[ pqor ^qr ò �ej mhê [ qel kpÂ�qd` �c` l co[ mdv�l a�t d` ò
ò p̀ [ ô d� d[ mm̀ kp� ep� pdeaqekcÃ� q[ h̀ kq� ep� j l sekc� [ ^ol pp� k[ qel k[ h� pvpq̀ j p� [ q� r kmò ^` _` kq̀ _� p̂ [ h̀ Ã
^l j mhe[ k^` � l ] hec[ qel kp� [ ò � j r hqemhvekcÃ� [ k_� [ � k` t � c` k` o[ qel k� l a� ekpqeqr qel kp� [ ^ol pp� qd` � Fr haÃ� L[ qek
@j ` oê [ Ã�@pe[ Ã�[ k_�@aoê [ �ep�` kq̀ oekc�qd` �chl ] [ h�ò p̀ [ ô d�[ ò k[ �t eqd�p̀ oel r p�ekao[ pqor ^qr ò �_` ^epel kp�ql
j [ g` À

� �Eol j �Svpq̀ j �l a�R̀ ^l o_�ql �Dkcek` �l a�Ij m[ ^q

R¦ C�Iks` pqj ` kq�Bl kq̀ uq

Bl r kqov�R̀ cel k R¦ C�[ p�« �l a�FCP �1�R�W�H�V

Sl r qd�Kl ò [ � À�«

Ukeq̀ _�Sq[ q̀ p � À� � « C` ^hekekc�ml pqç� � � � �à _` o[ h�^r qp

F` oj [ kv � À��

Bdek[ � À� � � � « �l a�chl ] [ h�R¦ CÃ�r m�aol j �� « �ek�� � � �

DU�[ s` o[ c` � À��

Ao[ xeh �À��

Sl r qd�@aoê [  � À� ê� À� W` hh�] ` hl t �ODBC�[ s` o[ c`

Sl r ô ` Â�WIPO� �̄ � � � °À�ÕDk_çl açỲ [ o�D_eqel kÂ�Fhl ] [ h�R¦ C�Iks` pqj ` kq�� � � � ÀÕ



Td` �^` kq̀ o�l a�chl ] [ h�ò p` [ ô d�d[ p
j l s` _�í �[ k_�ep�pqehh�j l sekc

Bdek[ �l s` oql l g�qd` �US�[ p�qd` �h̀ [ _ekc
^l r kqov�al o�k[ qr o[ h�p^è k^` p�l r qmr q�ek

� � � �

Sl r ô ` pÂ�N[ qr ò �Ik_` u�� � � � Ä�WIPO�� � � � Ä�Bh[ oes[ q̀ �ISI�R̀ ml oq�� � � �

Ik_e[ �[ t [ o_` _�� À� �j ehhel k�aeopq�r kes` opeqv
_` cò ` p�ek�p̂ è k^` �[ k_�` kcek` ` oekc�ek�� � � � Ã

^l j m[ ò _�ql �� � � Ã� � � �ek�qd` �Ukeq̀ _�Sq[ q̀ p

Bdek[ Öp�N[ qr ò �Ik_` u�Sd[ ò Â�� � Ã�� � � �̄ � � � °
í �r m�� � À� « �aol j �� � � � Ä�[ ^^l r kqp�al o�j l ò

qd[ k�d[ ha�l a�h̀ [ _ekc�l r qmr q�ek�[ mmhè _
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Sl r ô ` pÂ�S^è k^` �@@@S�� � � � Ä�Td` �R̀ cepq̀ o�� � � � Ä�B[ k[ _[ À̂[ �� � � � Ä�Bh[ oes[ q̀ �ISI�� � � �



Eol j �Svpq̀ j �l a�R̀ ^l o_�ql �Dkcek` �l a�Ij m[ ^q � �

USç] [ p̀ _�DRB�D[ ohvçB[ ò ` o�@mmhê [ qel kp
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m̀ oçl r qmr q�qo[ ^gekc�l a�ar k_` oÃ
` j ] [ ocl �pq[ qr pÃ�[ k_�O@�ol r q̀
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à _` o[ h� [ c` k^è pÃ� [ k_� ^l kqo[ ^q� ò p̀ [ ô d� l oc[ kep[ qel kpÃ� ep� col t ekc� ] r q� ò j [ ekp� [ � j ekl oeqv� ml peqel k
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ekpqeqr qel kp� l k� ] ` pml g` �pvpq̀ j pÄ�S` ^qel k� � À� �_l ^r j ` kqp�dl t �qdep�ep� [ hò [ _v�mh[ vekc� l r q� ] ` qt ` ` k�qt l
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Td` �^l pq�^[ p̀ �` pq[ ] hepd` _�ek�� � � � �dl h_p�ek�� � � � À�Td` �[ ] pl hr q̀ �c[ m�d[ p�k[ ool t ` _�[ p�Pr ò �moê ekc�d[ p
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^l j j ` ô e[ h�hê ` kp̀ �l khv�[ ol r k_�v` [ o�� �ek�] ` pqç̂ [ p̀ �_` mhl vj ` kqpÃ�[ k_�RIMS�qej ` hek` p�qvmê [ hhv�or k
hl kc` o�qd[ k�ekeqe[ h�` pqej [ q̀ pÀ

� ÀSq[ aaekc�ep�qd` �peh̀ kq�gehh̀ o�í �[ �_` _ê [ q̀ _�RIMS�_` s` hl mj ` kq�q̀ [ j �ep�ò nr eò _�ek_` aekeq̀ hvÄ�pq[ aa
qr okl s` o�^ò [ q̀ p�ekpqeqr qel k[ h�gkl t h̀ _c` �oepg�qd[ q�[ �S[ [ S�s` k_l o�ò h[ qel kpdem�_l ` p�kl qÀ

� ÀV` k_l o�eks` pqj ` kq�^l j ml r k_p�í �v` [ op�l a�R¦ CÃ�[ �chl ] [ h�r p̀ o�^l j j r keqvÃ�[ k_�[ kkr [ h
eks` pqj ` kqp�l k�] ` d[ ha�l a�^r pql j ` op�í �kl �pekch̀ �ekpqeqr qel k�^[ k�ò mhê [ q̀ �qdep�[ q�^l j m[ o[ ] h̀ �m̀ oç
r keq�^l pqÀ

Sl r ô ` Â�TBO�B[ ĥ r h[ ql o



� À� �Td` �ej mh̀ j ` kq[ qel k�qej ` hek` �c[ m

� À� �Td` �] r eh_�a[ ehr ò �m[ qq̀ ok

Td` �ekq̀ osè t �^l dl oq�ek^hr _` p�ekpqeqr qel kp�t dl p̀ �CIY�] r eh_�qej ` hek` p�o[ k�ql �qdò ` �v` [ op�l o�j l ò � ] ` al ò
^l hh[ mp̀ � al hhl t ` _� ] v� Pr ò � ej mh̀ j ` kq[ qel kp� qd[ q� t ` kq� hes` � ek� r k_` o� peu� j l kqdpÀ� Ds` k� [ j l kc� p[ qepaè _
^r oò kq� Pr ò � r p̀ opÃ� � � « � ò nr eò _� j l ò � qd[ k� peu� j l kqdp� ql � ej mh̀ j ` kq� í � [ k_� ^l j j ` ô e[ h
ej mh̀ j ` kq[ qel kp�[ q�qdep�^l j mh̀ ueqv�h̀ s` h�qvmê [ hhv�h[ k_�ek�qd` �� ê� � �j l kqd�o[ kc` À�Td` �c[ m�] ` qt ` ` k�qd[ q
t ek_l t � [ k_�[ �qdò ` çv` [ o�a[ eh̀ _�] r eh_�ep�kl q� j ` ò hv�[ � p̂ d` _r hekc�ek^l ks` kè k^` À�Iq�ep�qd` �m̀ oel _�_r oekc
t dê d� qd` � ekpqeqr qel k� ^l kqekr ` p� [ ] pl o] ekc� qd` � ar hh� ^l pq� l a� eqp� ^r oò kq� [ mmol [ ^dÂ� j [ kr [ h� ò ml oqekcÃ
ek^l j mh̀ q̀ �_[ q[ Ã�j epp̀ _�^l j mhe[ k^` �^v^h̀ pÃ�[ k_�[ k�[ ] p̀ kq�o[ kgekcp�_[ q[ �mem̀ hek` À

Td` �] r eh_�a[ ehr ò �m[ qq̀ ok�ep�kl q�[ �^[ r qel k[ ov�q[ h̀ �aol j �[ k�` [ ohè o�` o[ �l a�pl aqt [ ò �_` s` hl mj ` kq�í �eq�ò ^r op
[ ^ol pp�ekpqeqr qel kp� t eqd�s` ov�_eaà ò kq�pq[ oqekc�^l k_eqel kpÃ� q̀ ^dkê [ h�^[ m[ ^eqvÃ� [ k_�c` l co[ mdê �^l kq̀ uqpÀ
Wd[ q�qd` �_l ^r j ` kq̀ _�^[ p̀ p�pd[ ò �ep�kl q�[ �a[ ehr ò �ql �mh[ kÀ�Iq�ep�[ �pvpq̀ j [ qê �r k_` ò pqej [ qel k�l a�qd` �c[ m
] ` qt ` ` k� ] r eh_ekc� [ � t l ogekc� mol ql qvm̀ � [ k_� pr pq[ ekekc� [ � ^l j mhe[ kqÃ� ekq̀ co[ q̀ _Ã� ^l kqekr l r phv� r m_[ q̀ _
pvpq̀ j �l s` o�v` [ opÀ�Td` �` se_` k^` �ep�^l kpepq̀ kq�` kl r cd�ql �^l kpqeqr q̀ �[ �m[ qq̀ okÃ�kl q�[ k�` u^` mqel kÀ

Ml ò l s` oÃ�qd` �pl ^e[ h�[ k_�ml heqê [ h�_vk[ j ê p� l a�qd` �] r eh_�_` ^epel k�^l j ml r k_�qd` �q̀ ^dkê [ h� l k` pÀ�Wd` k
[ k�ekq̀ ok[ h�q̀ [ j �d[ p�[ _sl ^[ q̀ _�al o�[ �] r eh_�í �[ k_�pm̀ kq�j l kqdp�l o�v` [ op�t l ogekc�ql t [ o_�eq�í �ò s` opekc
^l r op̀ �ep�kl q�[ �mr ò hv�[ k[ hvqê [ h�` u` ô ep̀ À

� �

ql �] [ pê �ar k^qel k[ heqv� � �j l kqdp

� �j l kqdp

� �j l kqdp

�¯@fj [ k�Ukes` opeqv�] ` k^dj [ ogÂ�mol f̀ ^q
pq[ oq�Ž�hes` �Nl s` j ] ` o�� � � � °

l a�^l kqekr ` _�l m̀ o[ qel k[ h�ek` aaê è k^vÃ
ek^l j mh̀ q̀ �_[ q[ Ã�[ k_�j epp̀ _�ò ml oqekc�^v^h̀ p

Ij mh̀ j ` kq[ qel k�Tej ` hek` Â�Ar eh_�spÀ�Pr ò

Sl r ô ` Â�Kkl t h̀ _c` �D�^l kpr hq[ kq�pvkqd` pep�[ k_�ekq̀ osè t �^l dl oqÃ�� � � �



@fj [ k�Ukes` opeqv�í
U@D

� #�v` [ op�] r eh_ekc�[ k
ekq̀ ok[ h�ò p̀ [ ô d

ekal oj [ qel k�pvpq̀ j À�Td`
mol f̀ ^q�` s` kqr [ hhv

^l hh[ mp̀ _�í �Õkl qdekc�ql
pdl t �al o�eqÀÕ�Pr ô d[ p̀ _

Pr ò À�A[ pê �pvpq̀ j �hes` �ek
� �j l kqdpÀ

Pl kqeaê e[ �Ukes` ope_[ _
J[ s` oe[ k[ �í �Bl hl j ] e[
Ds[ hr [ q̀ _�[ �Bl hl j ] e[ k

l m̀ kçpl r ô ` �BRIS
^l kpl oqer j �] r ehq�] v�al r o

r kes` opeqè p�r pekc
Om̀ k@h̀ uÀ�Bl k^hr _` _

j [ ekq̀ k[ k^` �^l pqp
t l r h_�` nr [ h�l o�` û ` ` _
qd` �Pr ò �hê ` kp̀ À�Bdl p̀

Pr ò �l k�qd` �] [ pep�l a
qej ` çql çs[ hr ` À

C` kj [ og�í �N[ qel k[ h
h̀ s` h

Fl s` okj ` kqçj [ k_[ q̀ _
Pr ò �[ _l mqel k�[ q�[ hh
C[ kepd�r kes` opeqè pÀ

N[ qel k[ h�pq[ k_[ o_ep[ qel k
pr m̀ op̀ _` _�[ kv

ek_ese_r [ h�ekpqeqr qel kÖp
] r eh_çeqçvl r op̀ ha

^l kpe_` o[ qel kpÀ�Pr ò
] ` ^[ j ` �k[ qel k[ h

ò p̀ [ ô d�ekal oj [ qel k
ekao[ pqor ^qr ò À

Td` �] r eh_ç[ k_ç[ ] [ k_l k�m[ qq̀ ok�ep�_l ^r j ` kq̀ _
[ ^ol pp�ò cel kp�[ k_�_` ^[ _` p

Oa��Ã� � � �BRIS�pvpq̀ j p�ò cepq̀ ò _�ek�qd` �` r ol BRIS�chl ] [ h�_eò ^ql ovÃ�l khv�� « �[ ò �] r ehq�ekçdl r p̀ À�í �_`
B[ pqol �¦ �Pr r pg[ � �̄ � � � °

� �



� �

� À� �T` ^dkê [ h�_` ] q�[ k_�pq[ aa�_` m̀ k_` k^v

� À� �Td` �p` ^r oeqv�[ k_�^l j mhe[ k^` �^l pq

@�CIY�] r eh_�^ò [ q̀ p�[ �_` m̀ k_` k^v�qd[ q�o[ ò hv�[ mm̀ [ op�ek�] r eh_çspç] r v�[ k[ hvp̀ pÂ�qd` �m̀ l mh̀ �t dl �] r ehq�qd`
pvpq̀ j À�Wd` k�[ �^l ò �_` s` hl m̀ o�h̀ [ s` pÃ�qd` �ekpqeqr qel k�_l ` p�kl q�j ` ò hv�hl p̀ �[ k�` j mhl v` ` �í �eq�hl p̀ p�qd`
[ ^^r j r h[ q̀ _� ekpqeqr qel k[ h� gkl t h̀ _c` � l a� dl t � qd` � pvpq̀ j � [ ^qr [ hhv� t l ogpÃ� t d` ò � qd` � r k_l ^r j ` kq̀ _
` u^` mqel kp�hes` Ã�[ k_�t d[ q�t ehh�] ò [ g�ea�qd` �t ol kc�^l kaecr o[ qel k�ep�^d[ kc` _À�Po[ ^qeqel k` op�d[ s` �[ �k[ j ` �al o
t d[ q� ò j [ ekpÂ� [ � xl j ] è � pvpq̀ j À� Iq� or kpÃ� [ aq̀ o� [ � a[ pdel kÃ� r kqeh� pl j ` qdekc� ^d[ kc` p� [ k_� kl ] l _v� gkl t p
dl t �ql �aeu�eqÀ

@�^l ks` oq�aol j �ekçdl r p̀ � ] r eh_� [ _sl ^[ ^v�e_` kqeaè _� [ �mo[ ^qê [ h� t [ okekc�peck[ hÂ�ea�qd` �^l ò �_` s` hl m̀ o� l o
pvpq̀ j � l t k` o� d[ p� ] ` ` k� ek� ml pq� à t ` o� qd[ k� qdò ` � v` [ opÃ� qd` � ekpqeqr qel k[ h� gkl t h̀ _c` � ] [ p̀ � ep� pd[ hhl t
ò c[ o_h̀ pp�l a�dl t �ar k^qel k[ h�qd` �pvpq̀ j �^r oò kqhv�[ mm̀ [ opÀ�Sr ^^` ppel k�oepg�ep�kl q�[ �ar qr ò �^l k^` ok�í �eq
ep�[ �mò p̀ kq�^l k_eqel k�qd[ q�ekpqeqr qel k[ h�^l j j eqq̀ ` p�pdl r h_�[ pp̀ pp�] ` al ò �_` ^e_ekc�ql �] r eh_À

S` ^r oeqv�[ k_�^l j mhe[ k^` �[ ò �kl q�l k` çqej ` �ej mh̀ j ` kq[ qel k�^l k^` okp�í �qd` v�[ ò �m̀ oj [ k` kq�l m̀ o[ qel k[ h
l s` od` [ _À� @� CIY� ò p̀ [ ô d� ekal oj [ qel k� pvpq̀ j � j r pq� ek_` m̀ k_` kqhv� p[ qepav� _[ q[ � cl s` ok[ k^`
ò nr eò j ` kqp� ¯FCPR� ek� Dr ol m̀ Ã� ` nr es[ h̀ kq� ao[ j ` t l ogp� ` hp̀ t d` ò °Ã� j [ ekq[ ek� [ ^^` pp� ^l kqol hp� [ ^ol pp
ò p̀ [ ô d` o� [ k_� [ _j ekepqo[ ql o� ol h̀ pÃ� ^l k_r ^q� ò cr h[ o� m̀ k` qo[ qel k� q̀ pqekcÃ� [ k_� j [ k[ c` � qd` � ekpqeqr qel k[ h
he[ ] eheqv�qd[ q�[ qq[ ^d` p�ql �[ kv�pvpq̀ j �dl h_ekc�m̀ opl k[ h�ò p̀ [ ô d�_[ q[ À�D[ ^d�l a�qd` p̀ �ep�[ �^l kqekr l r p�^l pqÃ
kl q�[ �p̀ qr m�^l pqÀ

El o�ekpqeqr qel kp�t eqd�[ �^l j j ` ô e[ h�RIMSÃ�j r ^d�l a�qdep�l s` od` [ _�pdeaqp�ql �qd` �s` k_l oÀ�S` ^r oeqv�m[ q̂ dekcÃ
^l j mhe[ k^` � r m_[ q̀ pÃ� [ k_� ekao[ pqor ^qr ò � d[ o_` kekc� d[ mm̀ k� l k� qd` � s` k_l oÖp� j [ ekq̀ k[ k^` � ^v^h̀ � o[ qd` o
qd[ k�qd` �ekpqeqr qel kÖpÃ� [ k_�qd` � ] r o_` k� l a�pr pq[ ekekc� [ � p̀ ^r ò �pvpq̀ j �kl �hl kc` o�a[ hhp� l k�ekq̀ ok[ h� q̀ [ j pÀ
Wd[ q� qd` � ekpqeqr qel k� ò q[ ekp� ep� [ � k[ ool t ` o� ] r q� pqehh� ò [ h� l ] hec[ qel kÂ� ` s[ hr [ qekc� t d` qd` o� qd` � s` k_l oÖp
p̀ ^r oeqv�ml pqr ò �j ` ` qp�eqp�l t k�pq[ k_[ o_pÃ�[ k_�r k_` opq[ k_ekc�t d[ q�eq�ep�[ ^^` mqekc�t d` k�qd[ q�[ heckj ` kq
ep�ej m̀ oà ^qÀ

ÕWd` k� t ` � d[ _� l r o� l t k� pvpq̀ j pÃ� t ` � t ` ò � d` [ sehv� ò he[ kq� l k� [ � pekch̀ � q̀ ^d� m̀ opl k� qd[ q� t ol q̀
` s` ovqdekcÀ� @k_� qd` v� h̀ [ s` � [ k_� pr __` khv� vl r Ös` � cl q� [ � pvpq̀ j � qd[ q� _l ` pkÖq� t l og� [ kvj l ò Õ� í
R̀ p̀ [ ô d�Svpq̀ j p�L` [ _Ã�UK�ò p̀ [ ô d�r kes` opeqv

í �Pol aÀ�K[ j o[ k�@opd[ _Ã�
@ppepq[ kq�Vê ` çBd[ k^` hhl o�R̀ p̀ [ ô d�¦ �Fo[ _r [ q̀ �Sqr _è pÃ�@fj [ k�Ukes` opeqv�¯U@D°

W` �pqor cch̀ _�al o�j l ò �qd[ k�qdò ` �v` [ opÀ�W` �mr q�pl �j r ^d�` aal oqÃ�pl �j r ^d�j [ kml t ` o
ql �] r eh_�eq�r mÃ�[ k_�qd` k�` s` kqr [ hhv�eq�[ hh�^l hh[ mp̀ _À�@q�qd` �` k_�t ` �_e_kÖq�c` q�[ kvqdekc

l r q�l a�eqÀ



@[ hql �Ukes` opeqvÃ�[ �^l j j eqq̀ _�Pr ò �r kes` opeqvÃ�` k^l r kq̀ ò _�qdep�_eò ^qhv�t d` k�eq�j eco[ q̀ _�aol j �l kç
mò j ep̀ p�ql �^hl r _çdl pq̀ _�Pr ò �ek�@moeh�� � � � �í �[ �qo[ kpeqel k�j [ k_[ q̀ _�] v�Dhp̀ sè o�[ p�eq�md[ p̀ p�l r q�l kç
mò j ep̀ p�pr mml oqÀ�Poel o�ql �qdep�qo[ kpeqel kÃ�@[ hql �d[ _�ò p̀ os[ qel kp�[ ] l r q�t d` qd` o�qd` �^hl r _�` kseol kj ` kq
ar hhv�j ` q�eqp�ekpqeqr qel k[ h�p̀ ^r oeqv�ò nr eò j ` kqpÀ�Td` �qo[ kpeqel k�t [ p�] ol [ _hv�pj l l qd�ek�mo[ ^qê ` Ã�] r q�qd`
` um̀ oè k^` �ò ah̀ ^qp�t d[ q�] r vekc�[ ^qr [ hhv�eksl hs` pÂ�[ k�l kcl ekc�ò h[ qel kpdem�t eqd�[ �s` k_l oÖp�ekao[ pqor ^qr ò
_` ^epel kpÃ�kl q�[ �m̀ oj [ k` kq�d[ k_l aa�l a�p̀ ^r oeqv�ò pml kpe] eheqvÀ

El o�ekpqeqr qel kp�t ` ecdekc�qd` �] r eh_çl oç] r v�_` ^epel kÃ�qd` �dl k` pq�ao[ j ekc�ep�kl q�qd[ q�] r vekc�` hej ek[ q̀ p
p̀ ^r oeqv�^l k^` okpÃ�] r q�qd[ q�eq�^d[ kc` p�qd` eo�pd[ m̀ À�Ar eh_ekc�ò nr eò p�[ k�ekpqeqr qel k�ql �l t kÃ�ar k_Ã�[ k_
pr pq[ ek�p̀ ^r oeqv�ek_` aekeq̀ hvÀ�Ar vekc�qo[ kpà op�j l pq�l a�qd[ q�] r o_` k�ql �qd` �s` k_l o�t deh̀ �ekqol _r ^ekc�[
_eaà ò kq�p̀ q�l a�_` m̀ k_` k^è p�í �l k�qd` �s` k_l oÖp�ekao[ pqor ^qr ò �_` ^epel kpÃ�qd` eo�r m_[ q̀ �^[ _` k^` Ã�[ k_
qd` eo�ekq̀ omò q[ qel k�l a�t d[ q�ekpqeqr qel k[ h�^l j mhe[ k^` �ò nr eò pÀ

� �

� À� �N[ sec[ qekc�qd` �M[ og` q

� À� �Td` �l m̀ k�pl r ô ` �l mqel k

Ok^` � qd` � ] r eh_çl oç] r v� _` ^epel k� ò pl hs` p� ql t [ o_� ] r vÃ� [ � p̀ ^l k_� nr ` pqel k� l m̀ kpÂ� t dê d� ^l j j ` ô e[ h
mh[ qal oj Ë� Td` � ^dl ê ` � ep� kl q� [ o] eqo[ ovÀ� Ceaà ò kq� ^l j j ` ô e[ h� pvpq̀ j p� j [ g` � j ` [ kekcar hhv� _eaà ò kq
[ ppr j mqel kp�[ ] l r q�ekpqeqr qel k[ h�t l ogahl t Ã�_[ q[ �pqo[ q̀ cvÃ�[ k_�` ^l pvpq̀ j �ò h[ qel kpdempÀ�Tdò ` �_epqek^qel kp
j [ qq̀ o�j l pq�al o�qd` �ao[ j ekc�ek�qdep�t deq̀ m[ m̀ oÂ

Ae] hel j ` qoê �` ^l pvpq̀ j �ekq̀ co[ qel kÀ�Nl q�[ hh�^l j j ` ô e[ h�RIMS�mh[ qal oj p�d[ s` �` nr es[ h̀ kq�[ ^^` pp�ql �qd`
] e] hel j ` qoê � _[ q[ � qd[ q� _oes` p� chl ] [ h� o[ kgekcpÀ� Eè h_� W` ecdq̀ _� Beq[ qel k� Ij m[ ^q� ¯EWBI°� í � qd` � pm̀ ^eaê
j ` qoê �r p̀ _�] v�THD�[ k_�QS�í �ahl t p�aol j �S^l mr p�_[ q[ À�Td` �[ s[ eh[ ] eheqv�l a�qdep�ekq̀ co[ qel kÃ�[ k_�eqp�_` mqdÃ
s[ oè p� j [ q̀ oe[ hhv� [ ^ol pp� mh[ qal oj pÀ� El o� ekpqeqr qel kp� t d` ò � o[ kgekcp� m̀ oal oj [ k^` � ep� [ � pqo[ q̀ cê � moel oeqvÃ
qdep� ep� kl q� [ � p̀ ^l k_[ ov� à [ qr ò � ^l kpe_` o[ qel k� í � eq� ep� [ � moej [ ov� [ ô deq̀ ^qr o[ h� nr ` pqel k� qd[ q� pdl r h_� ] `
ò pl hs` _�] ` al ò �[ kv�mh[ qal oj �_` ^epel kÀ

R` p` [ ô d� co[ kqp� [ _j ekepqo[ qel k�p^l m̀ À�Bl j j ` ô e[ h�RIMS�mh[ qal oj p�_eaà o�peckeaê [ kqhv�ek�dl t � _` ` mhv
qd` v�^l s` o� ò p̀ [ ô d�co[ kqp�[ _j ekepqo[ qel kÃ�aol j � ] [ pê � [ t [ o_�qo[ ^gekc�qdol r cd�ar hh�mò ç� [ k_�ml pqç[ t [ o_
^l j mhe[ k^` � t l ogahl t pÀ� Ikpqeqr qel kp� t eqd�^l j mh̀ u� à _` o[ h� l o� j r hqeçar k_` o� ò nr eò j ` kqp�pdl r h_� ` s[ hr [ q̀
qdep�ar k^qel k�pm̀ ^eaê [ hhvÂ�qd` �co[ kqp�h[ k_p̂ [ m̀ �ep�ql l �k[ qel k[ hhv�pm̀ ^eaê �al o�[ kv�mh[ qal oj �ql �^l s` o�ek�ar hhÃ
[ k_�dv] oe_�[ ô deq̀ ^qr ò �¯̂ l j j ` ô e[ h�RIMS�#�pr mmh̀ j ` kq[ ov�ekq̀ ok[ h�ql l hekc�al o�pm̀ ^eaê �c[ mp°�ep�^l j j l k
` s` k�[ j l kc�p[ qepaè _�r p̀ opÀ

Up` o� ^l j j r keqv� [ k_�pd[ ò _�mo[ ^qê ` À�Td` � [ ^^r j r h[ q̀ _� gkl t h̀ _c` � l a� ekpqeqr qel kp�or kkekc�qd` � p[ j `
pvpq̀ j � ep� [ � ò [ h� [ k_� r k_` os[ hr ` _� [ pp̀ qÀ� @̂qes` � r p̀ o� ^l j j r keqè p� t̄ d` qd` o� l oc[ kep̀ _� [ ol r k_� [
^l j j ` ô e[ h� mh[ qal oj � l o� [ k� l m̀ kçpl r ô ` � mol f̀ ^q°� mol se_` � [ � ^d[ kk` h� al o� ej mh̀ j ` kq[ qel k� ` um̀ oè k^` Ã
j l _r h̀ çpm̀ ^eaê � t l og[ ol r k_pÃ� [ k_� m̀ ` o� s[ he_[ qel k� l a� [ mmol [ ^d` p� qd[ q� s` k_l o� _l ^r j ` kq[ qel k� ^[ kkl q
ò mhê [ q̀ À� Wd` k� ` s[ hr [ qekc� [ kv� mh[ qal oj Ã� qd` � d` [ hqd� [ k_� ` kc[ c` j ` kq� l a� eqp� r p̀ o� ^l j j r keqv� ep� t l oqd
[ pp̀ ppekc�[ hl kcpe_` �eqp�q̀ ^dkê [ h�^[ m[ ] eheqè pÀ

Om̀ kçpl r ô ` � RIMS� mh[ qal oj p� ò mò p̀ kq� [ � c` kr ek` � [ k_� t e_` hvçr p̀ _� [ hq̀ ok[ qes` Ã� m[ oqê r h[ ohv� ek� L[ qek
@j ` oê [ �t d` ò �qd` v�dl h_�[ mmol uej [ q̀ hv�� �« �l a�qd` �j [ og` q�^l hh̀ ^qes` hvÀLT�Td` �hê ` kpekc�^l pq�ep�x` ol À�Td`
l m̀ o[ qel k[ h�^l pq�ep�kl qÀ

Al qd�h̀ [ _ekc�l m̀ kçpl r ô ` �mh[ qal oj p�ò nr eò �peckeaê [ kq�ekpqeqr qel k[ h�IT�` um̀ oqep̀ �ql �ej mh̀ j ` kqÃ�^l kaecr ò Ã
[ k_�j [ ekq[ ek�í �qd` �p[ j ` �l kcl ekc�pq[ aaekc�mol aeh̀ �[ p�[ �^r pql j �] r eh_Ã�t eqdl r q�s` k_l o�pr mml oqÀ�Al qd�^[ oov
qd` �p[ j ` �pqor ^qr o[ h�oepgÂ�t d` k�qd` �m̀ opl k�t dl �] r ehq�eq�h̀ [ s` pÃ�ekpqeqr qel k[ h�gkl t h̀ _c` �h̀ [ s` p�t eqd�qd` j À
N` eqd` o� mol se_` p� k[ qes` � ekq̀ co[ qel k� t eqd� ^l j j ` ô e[ h� ] e] hel j ` qoê � _[ q[ ] [ p̀ pÄ� ekpqeqr qel kp� j r pq� hê ` kp̀
[ k_�ekq̀ co[ q̀ �qdl p̀ �p̀ m[ o[ q̀ hvÃ�l k�qd` eo�l t k�j [ ekq̀ k[ k^` �p̂ d` _r h̀ À



Td` �l m̀ kçpl r ô ` �j l _` h�p̀ os` p�ekpqeqr qel kp�al o�t dl j �^l j j ` ô e[ h�hê ` kpekc�^l pq�ep�[ �d[ o_�] [ ooè oÀ�El o
ekpqeqr qel kp�t d` ò �pq[ aaekc�^[ m[ ^eqv�[ k_�j [ ekq̀ k[ k^` �^l kqekr eqv�[ ò �qd` �[ ^qr [ h�^l kpqo[ ekqpÃ�qd` �ql q[ h�^l pq
` nr [ qel k�qvmê [ hhv�_l ` p�kl q�a[ sl r o�l m̀ k�pl r ô ` À

Bl j j l k�nr ` pqel kp�[ k_�[ ppr j mqel kp�aol j �ekpqeqr qel kp�^l kpe_` oekc�[ �^l j j ` ô e[ h�mh[ qal oj

� �

Qr ` pqel k Wd[ q�qd` �` se_` k^` �pdl t p

ÕWl kÖq�t ` �] ` �hl ^g` _
ekËÕ

Sq[ k_[ o_pç̂ l j mhe[ kq�mh[ qal oj p�t eqd�l m̀ k�@PI�` uml oqp�j [ g` �ò p̀ [ ô d�_[ q[
ml oq[ ] h̀ À�Td` �j l ò �peckeaê [ kq�hl ^gçek�oepg�ep�ekq̀ ok[ hÂ�^r pql j �pvpq̀ j p�t d` ò
ekpqeqr qel k[ h�gkl t h̀ _c` �ò pe_` p�ek�l k` �l o�qt l �pq[ aa�j ` j ] ` op�t dl p̀ �_` m[ oqr ò
] ` ^l j ` p�[ �^oepep�í �qd` �mò ^ep̀ �a[ ehr ò �j l _` �_l ^r j ` kq̀ _�[ ^ol pp�qd` �] r eh_
^[ p̀ p�ek�S` ^qel k�� À� À

ÕOm̀ k�pl r ô ` �ep
qo[ kpm[ ò kq�í �epkÖq
qd[ q�j l ò �p̀ ^r ò ËÕ

To[ kpm[ ò k^v�ek�^l _` �ep�kl q�qd` �p[ j ` �[ p�p̀ ^r oeqv�ek�mo[ ^qê ` À�Om̀ kçpl r ô `
pvpq̀ j p�qd[ q�[ ò �kl q�ò cr h[ ohv�r m_[ q̀ _�[ ^^r j r h[ q̀ �gkl t k�sr hk` o[ ] eheqè p�í
[ k_�ek�j [ og` qp�t d` ò �mdepdekc�[ k_�q[ oc` q̀ _�[ qq[ ^gp�[ ò �mò s[ h̀ kqÃ�[ k
l r q_[ q̀ _�ekpq[ hh[ qel k�ep�[ k�` umhl eq[ ] h̀ �q[ oc` qÀ�Td` �^l kp̀ nr ` k^` p�t d` k�qd[ q
sr hk` o[ ] eheqv�ep�` umhl eq̀ _�` uq̀ k_�t ` hh�] ` vl k_�[ �q̀ ^dkê [ h�aeu�í �r mqej ` Ã�_[ q[
ekq̀ coeqvÃ�[ k_�ekpqeqr qel k[ h�ò mr q[ qel k�[ ò �[ hh�[ q�oepgÀ�Bl j j ` ô e[ h�mh[ qal oj p
^[ oov�[ �_eaà ò kq�p̀ ^r oeqv�ml pqr ò Â�m[ q̂ dekcÃ�ekao[ pqor ^qr ò �d[ o_` kekcÃ�[ k_
r mqej ` �j [ k[ c` j ` kq�d[ mm̀ k�l k�qd` �s` k_l oÖp�^v^h̀ Ã�t eqdl r q�_` m̀ k_ekc�l k
ekq̀ ok[ h�^[ m[ ^eqv�qd[ q�j [ v�[ hò [ _v�] ` �pqò q̂ d` _À�

ÕOr o�ò nr eò j ` kqp
[ ò �r kenr ` Õ

Ds` ov�ekpqeqr qel k�ek�qd` �� � � � �^l dl oq�l m̀ o[ q̀ p�r k_` o�r kenr ` �k[ qel k[ h
j [ k_[ q̀ pÃ�l oc[ kep[ qel k[ h�pqor ^qr ò pÃ�[ k_�ò ml oqekc�l ] hec[ qel kpÀ�@hh�d[ s`
[ ^^l j j l _[ q̀ _�qd` p̀ �t eqdek�[ �^l j j ` ô e[ h�RIMS�í �pl j ` qej ` p�t eqd�q[ oc` q̀ _
pr mmh̀ j ` kq[ ov�] r eh_p�al o�pm̀ ^eaê �c[ mpÀ�Td` �nr ` pqel k�ep�t d` qd` o�^l j j ` ô e[ h
RIMS�#�p̀ h̀ ^qes` �ekq̀ ok[ h�_` s` hl mj ` kq�ep�a[ pq̀ oÃ�^d` [ m̀ oÃ�[ k_�hl t ` oçoepg�qd[ k
[ �ar hh�ekçdl r p̀ �] r eh_À�Td` �` se_` k^` �^l kpepq̀ kqhv�p[ vp�v` pÀ

ÕOr o�IT�q̀ [ j �p[ vp
qd` v�^[ k�] r eh_�eqÕ

Td` �_l ^r j ` kq̀ _�a[ ehr ò �j l _` �ep�kl q�ek[ ] eheqv�ql �] r eh_�í �eq�ep�ek[ ] eheqv�ql
pr pq[ ekÀ�Td` �] r eh_ç[ k_ç[ ] [ k_l k�m[ qq̀ ok�¯S` ^qel k�� À� °�eksl hs` p�ekpqeqr qel kp�qd[ q
pr ^^` ppar hhv�] r ehq�ekeqe[ h�pvpq̀ j pÃ�qd` k�al r k_�qd[ q�hl kcçq̀ oj �j [ ekq̀ k[ k^` Ã
ekq̀ co[ qel k�r mg` ` mÃ�[ k_�pq[ aa�^l kqekr eqv�t ` ò �qd` �ekpr oj l r kq[ ] h̀ �^d[ hh̀ kc` pÀ
Wd[ q�IT�q̀ [ j p�` pqej [ q̀ �ep�qd` �] r eh_�^l pqÄ�t d[ q�qd` v�r k_` ò pqej [ q̀ �ep�v` [ o�� Ã
v` [ o�� Ã�[ k_�v` [ o�� � À

ÕOm̀ k�pl r ô ` �g` ` mp
r p�ek_` m̀ k_` kqÕ

Om̀ kçpl r ô ` �hê ` kpekc�^l pq�ep�hl t ` oÄ�ql q[ h�l m̀ o[ qel k[ h�^l pq�ep�kl qÀ�Al qd�ò nr eò
qd` �p[ j ` �pq[ aaekc�mol aeh̀ �[ p�[ �^r pql j �] r eh_Ã�t eqdl r q�s` k_l o�pr mml oqÀ
Ikpqeqr qel kp�^dl l pekc�l m̀ k�pl r ô ` �pdl r h_�^[ ĥ r h[ q̀ �ql q[ h�^l pq�l k�qd` �p[ j `
ao[ j ` t l og�[ p�[ �^r pql j �] r eh_�í �kl q�^l j m[ ò �hê ` kp̀ �à ` p�[ hl k` À

Sl r ô ` Â�Kkl t h̀ _c` �D�^l kpr hq[ kq̂ v�pvkqd` pepÃ�� � � �



SDBTION�� Â

Dse_` k^` �Eol j �Td`
Eè h_Â�Wd[ q
Ikpqeqr qel kp�@̂ qr [ hhv
Dum̀ oè k^`

� �



� À� �Sr os` v�pk[ mpdl q
Td` �� � � � �Pr ò �r p̀ o�pr os` v�c[ qd` ò _�ò pml kp̀ p�aol j �^r oò kq�Pr ò �r p̀ op�[ ^ol pp�p̀ s` k�ò cel kp�í �Nl oqd
@j ` oê [ Ã�Dr ol m̀ Ã�@pe[ çP[ ^eaê Ã�L[ qek�@j ` oê [ Ã�qd` �Me__h̀ �D[ pq�Fr haÃ�Sr ] çS[ d[ o[ k�@aoê [ Ã�[ k_�Sl r qd�@pe[
í �j [ gekc�eq�qd` �aeopq�pvpq̀ j [ qê �^ol ppçò cel k[ h�` se_` k^` �] [ p̀ �l k�] r vçl oç] r eh_�l r q̂ l j ` p�pek^` �qd` �� � � �
pqr _vÀ� R̀ pml k_` kqp� o[ kc` _� aol j � pj [ hh� q̀ [ ^dekcçal ^r p̀ _� ekpqeqr qel kp� ql � h[ oc` � ò p̀ [ ô dçekq̀ kpes`
r kes` opeqè pÃ�[ k_�aol j �ò ^` kq�[ _l mq̀ op�ql �ekpqeqr qel kp�t eqd�j l ò �qd[ k�[ �_` ^[ _` �l a�r p̀ À

K` v�aek_ekcpÂ
Nl �ò pml k_` kq�pdeaq̀ _�ql t [ o_�ÕAr eh_Õ�ml pqç[ _l mqel k
� � « �j ` _e[ k�[ _j ek�qej ` �p[ sekcp� ō[ kc` Â�ç�� ê� � « °Ä�j ` [ k�� � «
� � « �j ` _e[ k�ò p̀ [ ô d` o�qej ` �p[ sekcpÄ�j ` [ k�� � «
Os` o[ hh�p[ qepa[ ^qel kÂ�� À� �� � �j ` _e[ kÄ�s[ hr ` �ej mol s` j ` kq�l s` o�moel o�[ mmol [ ^d�j ` _e[ k�� � « Ã�j ` [ k�� � «
� � « �ò nr eò _�j l ò �qd[ k�� �j l kqdp�l a�ej mh̀ j ` kq[ qel k�` aal oq
Bhl r _�dl pqekc�mò à ò k^` Â�� � « �l a�ò pml k_` kqp
Tl m� ar qr ò � moel oeqè pÂ� @PI�ekq̀ co[ qel k� �̄ � « °Ã� ej mol s` _� ekq̀ ol m̀ o[ ] eheqv� �̄ � « °Ã� @Iç̀ k[ ] h̀ _� à [ qr ò p
�̄ � « °
Tl m� ] [ ooè op� ql � _` ` m̀ o� r p̀ Â� _[ q[ � ` kqov� [ k_� ^r o[ qel k� ` aal oq� �̄ � « °Ã� ^r pql j ep[ qel k� _eaaê r hqv� �̄ � « °Ã
s` k_l o�pr mml oq�l o�_l ^r j ` kq[ qel k�nr [ heqv� �̄ � « °
@t [ o_p�Fo[ kqp� j l _r h̀ Â� hl t ` pq� p[ qepa[ ^qel k� [ ^ol pp� [ hh� _ej ` kpel kp� í � � � « � o[ q̀ _� � � l r q� l a� � Ä� j ` [ k
o[ qekc�� À� � ��

@̂ ol pp�qd` �� � � � �Pr ò �r p` o�pr os` v�[ k_�pq[ g` dl h_` o�ekq̀ osè t pÃ�qd` �_eò ^qel k[ h�m[ qq̀ ok�ep�^l kpepq̀ kq
í �qd` �] r v�_` ^epel k�dl h_p�r k_` o�` uq̀ k_` _�r p` À

� �

Ds` ov�ekpqeqr qel k�qd[ q�mò à oò _�Ar eh_�] ` al ò �[ _l mqekc�Pr ò �pdeaq̀ _�ql �Ar v�l o�Nl �mò à ò k^` �[ aq̀ oÀ
Z` ol �ò s` op̀ _�ql t [ o_�Ar eh_À

Sl r ô ` Â�� � � � �Pr ò �r p̀ o�pr os` v
¯@hh�ò pml k_` kqp�[ ò �^r oò kq�Pr ò �r p̀ opÀ�Nl kç[ _l mq̀ op�[ k_�ekpqeqr qel kp�qd[ q�^dl p̀ �ql �] r eh_�[ ò �kl q�ò mò p̀ kq̀ _
ek�qdep�p[ j mh̀ °À

Ar v�spÀ�Ar eh_�Pò à ò k^` �A` al ò �[ k_�@aq̀ o�Pr ò �@_l mqel k



� �

Sr os` v�Sk[ mpdl q�Sq[ qp�P[ k` h

R̀ cel kp�
ò mò p̀ kq̀ _

M` _e[ k�[ _j ek�qej `
p[ sekcp

M` _e[ k�s[ hr `
ej mol s` j ` kq�l s` o�moel o

[ mmol [ ^d

Bl kqek` kqp�
ò mò p̀ kq̀ _

R[ kc` �l a�[ _j ek�
qej ` �p[ sekcp

Pò à o�^hl r _çdl pq̀ _�
Pr ò

R̀ pml k_` kqp�t dl �pdeaq̀ _
ql t [ o_�Ar eh_�[ aq̀ o

[ _l mqel k

M` _e[ k�l s` o[ hh
p[ qepa[ ^qel k

Pò à o�
p̀ haçdl pq̀ _
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�
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Sl r ô ` Â�� � � � �Pr ò �r p̀ o�pr os` v



� �

T[ g` k� ql c` qd` oÃ� qd` p̀ � aek_ekcp� pr cc` pq� [ � r p̀ o� ] [ p̀ � qd[ q� ep� p[ qepaè _� t eqd� qd` � ^l ò � _` ^epel k� ] r q� pqehh
k[ sec[ qekc�qd` � l m̀ o[ qel k[ h�^l j mh̀ ueqv� l a� ` uqo[ ^qekc�ar hh�s[ hr ` À�Td` � t e_` �o[ kc` �ek�qej ` �p[ sekcp� í �aol j
ç� � « �ql �� � « �í �ò ah̀ ^qp�kl q�[ �mol _r ^q�s[ oe[ ] h̀ �] r q�[ k�ekpqeqr qel k[ h�l k` Â�qd` �ekpqeqr qel kp�qd[ q�c[ ek�j l pq�[ ò
qdl p̀ � qd[ q� ^[ j ` � aol j � qd` � j l pq� j [ kr [ h� [ k_� ao[ cj ` kq̀ _� pq[ oqekc� ml ekqpÃ� [ k_� qdl p̀ � qd[ q� cl s` ok� qd`
pvpq̀ j �j l pq�[ ^qes` hv�[ aq̀ o�cl çhes` À

Ij ml oq[ kq�^[ s` [ q� l k�p[ j mh̀ �^l j ml peqel kÂ�@hh� ò pml k_` kqp� [ ò �^r oò kq�Pr ò � r p̀ opÀ�Nl �ekpqeqr qel kp�qd[ q
` s[ hr [ q̀ _�[ k_�^dl p̀ �ql �] r eh_Ã�l o�qd[ q�kl �hl kc` o�hê ` kp̀ �Pr ò Ã�[ ò �ò mò p̀ kq̀ _À�Td` p̀ �aek_ekcp�ò ah̀ ^q�[
ò q[ ek` _� r p̀ o� ] [ p̀ � í � qd` v� [ ò � _eò ^qel k[ h� peck[ hpÃ� kl q� [ � pq[ qepqê [ hhv� ò mò p̀ kq[ qes` � sè t � l a� qd` � ar hh
j [ og` qÀ

� À� �Wd[ q�^r oò kq�r p` op�p[ v

� À� �Wd[ q�qd` �qej ` �p[ sekcp�k[ oo[ qes` �[ ^qr [ hhv�j ` [ kp

Td` �nr [ kqeq[ qes` �aek_ekcp� q̀ hh� l k` �pql ovÄ�qd` � l m̀ kçq̀ uq�pr os` v� ò pml kp̀ p�_` ` m̀ k�qd` �k[ oo[ qes` À�@̂ol pp
ò cel kp�[ k_�ekpqeqr qel k�pex` pÃ�pr os` v�ò pml k_` kqp�_` p̂ oe] ` _�qd` �p[ j ` �m[ qq̀ ok�ek�_eaà ò kq�ò cepq̀ opÂ�qd`
pvpq̀ j �t l ogpÃ�] r q�qd` �^l k_eqel kp�al o�r pekc�eq�t ` hh�[ ò �r k` s` khv�ek�mh[ ^` À

ÕTd` � ^r oò kq� Pr ò � j [ g` p� qdep� _` ^epel k� ` [ pè o� [ p� eq� [ kpt ` op� [ hh� qd` � k` ` _p� al o� l r o� r kes` opeqv� [ k_
[ hhl t p�r p�í �t eqd�qoe[ h�[ k_�` ool o�í �ql �[ __�[ k_�ò ml oq�l k�qd` �ekal oj [ qel k�t ` �k` ` _�ql �mr hhØ
í �R̀ p̀ [ ô d�[ _j ekepqo[ ql oÃ�Nl oqd�@j ` oê [

ÕTd` � ] ecc` pq� ³] [ ooè o� ql � _` ` m̀ o� r p̀ �́ ep� _l t k� ql � l r o� h̀ [ _` opdem� ` kc[ c` j ` kq� [ k_� moel oeqex[ qel k� í
qd` ò �ep�hej eq̀ _�t ehhekck` pp�aol j �j [ k[ c` j ` kq�ql �ar hhv�h̀ s` o[ c` �qd` �pvpq̀ j Öp�^[ m[ ] eheqè pØ�
í �R̀ p̀ [ ô d�pvpq̀ j p�h̀ [ _Ã�Nl oqd` ok�Dr ol m̀

ÕI�[ j �qd` �l khv�pr mml oq�m̀ opl k�al o�Pr ò �[ q�qdep�j l j ` kq�[ k_�eq�hej eqp�l r o�[ ] eheqv�ql �_l �j l ò �qd[ k�t d[ q�I
[ j �^r oò kqhv�_l ekcØ
í �R̀ p̀ [ ô d�ekal oj [ qel k�j [ k[ c` oÃ�Nl oqd�@j ` oê [

@� ^l kpepq̀ kq� m[ qq̀ ok� [ ^ol pp� ekq̀ osè t p� _` j [ k_p� dl k` pq� ao[ j ekcÂ� kl � ekpqeqr qel k� ek� qd` � ^l dl oq� ò _r ^` _
d` [ _^l r kq� [ p� [ � ò pr hq� l a� [ _l mqekc�Pr ò À�Td` �pql ov�ep�ol h̀ � qo[ kpal oj [ qel k� í � à t ` o� m̀ l mh̀ � j [ ekq[ ekekc
pvpq̀ j pÃ�j l ò �m̀ l mh̀ �r pekc�_[ q[ À

@̂ol pp�qd` �^l dl oqÃ�qd` �m[ qq̀ ok�dl h_p�ò c[ o_h̀ pp�l a�qd` �d` [ _hek` �p[ sekcp�aecr ò Â�ò p̀ [ ô d�l aaê ` �q̀ [ j p�_l
kl q� pdoekg� [ aq̀ o� Pr ò � [ _l mqel kÀ� @q� ekpqeqr qel kp� ò ml oqekc� decd� p[ sekcpÃ� qd` � ol h̀ � mol aeh̀ � ^d[ kc` pÂ� à t ` o
m̀ l mh̀ � j [ ekq[ ekekc�pvpq̀ j p� [ k_� ^d[ pekc�_[ q[ Ã� j l ò � m̀ l mh̀ � cl s` okekc�eqÃ� [ k[ hvpekc�eqÃ� [ k_� r pekc�eq�ql
ekal oj � _` ^epel kpÀ� @q� ekpqeqr qel kp� ò ml oqekc� j l _` pq� p[ sekcp� í � l o� ` s` k� [ � d` [ _^l r kq� ek^ò [ p̀ � í � qd`
` umh[ k[ qel k� ep� ^l kpepq̀ kqÂ� d[ sekc� pqor ^qr ò _� ò p̀ [ ô d� _[ q[ � sepe] h̀ � al o� qd` � aeopq� qej ` � j [ _` � eqp� c[ mp
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@_j ek�Tej ` �S[ sekcp�] v�Ikpqeqr qel k

� À� �Ij mh̀ j ` kq[ qel k�pk[ mpdl qp�ç�qdò ` �ekpqeqr qel kpÃ�qdò ` �^l kq̀ uqp
Td` � qdò ` � ekpqeqr qel kp� ] ` hl t � ò mò p̀ kq� ^l ò � ò cel k[ h� [ ô d` qvm̀ p� aol j � qd` � ekq̀ osè t � ^l dl oqÂ� [ � Fr ha
r kes` opeqv� ] r vekc� ql � ` p̂ [ m̀ � [ � a[ eh̀ _� ] r eh_Ã� [ � L[ qek� @j ` oê [ k� ekpqeqr qel k� ] r vekc� al o� qej ` çql çs[ hr ` � l s` o
l m̀ kçpl r ô ` � [ hq̀ ok[ qes` pÃ�[ k_�[ �Dr ol m̀ [ k� ò p̀ [ ô dçekq̀ kpes` �r kes` opeqv�t eqd�[ �_` ^[ _` � l a� [ ^^r j r h[ q̀ _
` se_` k^` À� D[ ^d� ep� mol aeh̀ _� ek� ar hh� ek� qd` � ^l j m[ kel k� ^[ p̀ � pqr _v� p̀ oè p� í � t d[ q� al hhl t p� ep� qd` � d` [ _hek`
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T` [ ^dekcçal ^r p̀ _�r kes` opeqv�t eqd�` j ` ocekc�ò p̀ [ ô d�[ j ] eqel k�!� � � � #�a[ ^r hqv�!�MDN@

@fj [ k�Ukes` opeqvÖp�] r v�_` ^epel k�t [ p�kl q�j [ _` �ek�qd` �[ ] pqo[ ^qÀ�Td` �ekpqeqr qel k�d[ _�pm̀ kq�j l ò �qd[ k�qdò `
v` [ op� [ qq̀ j mqekc�ql � ] r eh_� [ k�ekq̀ ok[ h� ò p̀ [ ô d�ekal oj [ qel k�pvpq̀ j � í � [ �peckeaê [ kq�^l j j eqj ` kq� l a�pq[ aa
qej ` � [ k_� ekpqeqr qel k[ h� ò pl r ô ` pÀ� Av� qd` � ` k_Ã� qd` ò � t [ p� kl qdekc� ar k^qel k[ h� ql � pdl t � al o� eqÀ� Td` � mol f̀ ^q
^l hh[ mp̀ _À

L` [ _` opdem� k` ` _` _� [ � t l ogekc� pvpq̀ j � nr ê ghvÀ� Td` � U@D� Mekepqov� l a� D_r ^[ qel kÖp� k` t � Or q̂ l j ` çA[ p̀ _
Eo[ j ` t l og� ò nr eò p� mol co[ j çh̀ s` h� ò ml oqekc� l k� ò p̀ [ ô d� l r qmr qpÃ� a[ ^r hqv� eksl hs` j ` kqÃ� [ k_� pqr _` kq
ò p̀ [ ô d� í � _[ q[ � qd[ q� mò sel r phv� ò nr eò _� j [ kr [ h� ^l j meh[ qel kÀ� Td` � ekpqeqr qel k� t [ p� [ hpl � eks` pqekc� ek� [
pqo[ q̀ cê � mr pd� ql t [ o_� chl ] [ h� o[ kgekcp� m̀ oal oj [ k^` � [ k_� ò p̀ [ ô d� sepe] eheqvÃ� [ k_� k` ` _` _� ekao[ pqor ^qr ò
qd[ q�^l r h_�pr mml oq�eqÀ

Td` �_` ^epel k�ql �mr ô d[ p̀ �[ �^l j j ` ô e[ h�RIMS�^[ j ` �t eqd�[ �peuçj l kqd�hes` �q[ oc` q�í �[ j ] eqel r p�[ c[ ekpq�qd`
qdò ` çv` [ o� a[ ehr ò � eq� t [ p� ò mh[ ^ekcÀ� Td` � pvpq̀ j � t ` kq� hes` � ek� [ mmol uej [ q̀ hv� peu� j l kqdpÀ� � � � #� a[ ^r hqv
ò p̀ [ ô d� mol aeh̀ p� kl t � [ r ql çml mr h[ q̀ � aol j � ] e] hel j ` qoê � pl r ô ` pÄ� Dkchepdçh[ kcr [ c` � mr ] hê [ qel kpÃ� t dê d
[ ^^l r kq�al o� � � ê� � « � l a�a[ ^r hqv� l r qmr qÃ� ò nr eò �kl � j [ kr [ h� r m_[ q̀ À� � � � #� [ kkr [ h� ò p̀ [ ô d�mol ml p[ hp� [ ò
kl t � hekg` _� _eò ^qhv� ql � co[ kq� ò ^l o_pÃ� ò mh[ ^ekc� [ � j [ kr [ h� s` oeaê [ qel k� ^v^h̀ � qd[ q� mò sel r phv� ^l kpr j ` _
peckeaê [ kq� [ _j ekepqo[ qes` � qej ` À� R̀ ml oq� [ ^^` pp� d[ p� ] ` ` k� ` uq̀ k_` _� [ ^ol pp� qd` � ekpqeqr qel k� í � ^l hh̀ c` pÃ
_` [ kpÃ�qd` �Vê ` çBd[ k^` hhl oÃ�[ k_�qd` �[ ^^ò _eq[ qel k�l aaê ` �[ hh�c` k` o[ q̀ �qd` eo�l t k�l r qmr qp�t eqdl r q�ò p̀ [ ô d
l aaê ` �ekq̀ os` kqel kÀ

Td` �ej mh̀ j ` kq[ qel k�t [ p�j [ k[ c` _�t eqdl r q�_` _ê [ q̀ _�k` t �deò pÀ

Poes[ q̀ �ò p̀ [ ô d�r kes` opeqv�!�L[ qek�@j ` oê [

PUJÖp�] r v�_` ^epel k�t [ p�[ k�ekal oj ` _�l k` À�Td` �ekpqeqr qel k�d[ _�[ pp̀ pp̀ _�qd` �ar hh�h[ k_p̂ [ m̀ �l a�[ hq̀ ok[ qes` pÃ
ek^hr _ekc� [ � Bl hl j ] e[ k� l m̀ kçpl r ô ` � RIMS� ^l kpl oqer j � ] r ehq� ] v� al r o� r kes` opeqè p� r pekc� Om̀ k@h̀ u� í � [
^ò _e] h̀ �ò cel k[ h�l mqel k�t eqd�[ ^qes` �ekpqeqr qel k[ h�] [ ^gekcÀ�Td` �^l k^hr pel k�t [ p�qd[ q�j [ ekq̀ k[ k^` �^l pqp�al o
qd` � l m̀ kçpl r ô ` � pvpq̀ j � t l r h_� ` nr [ h� l o� ` u^` ` _� qd` � ^l j j ` ô e[ h� hê ` kp̀ Ã� t eqdl r q� qd` � ej mh̀ j ` kq[ qel k
pr mml oqÀ�Td` �qej ` hek` �^l kpe_` o[ qel kp�p̀ qqh̀ _�qd` �[ ocr j ` kqÀ�@�^r pql j �] r eh_�t l r h_�d[ s` �q[ g` k�ql l �hl kcÄ
qd` �ekpqeqr qel k�^l r h_�kl q�[ aal o_�ql �t [ eqÀ

Td` � l r q̂ l j ` p� [ q� PUJ� [ ò � dl k` pq� o[ qd` o� qd[ k� _o[ j [ qê À� @_j ek� qej ` � p[ sekcp� [ ò � [ mmol uej [ q̀ hv� � � « Ä
ò p̀ [ ô d` o� p[ sekcp� � � « À� Td` � moej [ ov� s[ hr ` � ep� kl q� o[ t � ` aaê è k^v� í � eq� ep� _[ q[ � nr [ heqv� [ k_� ekpqeqr qel k[ h
sepe] eheqvÀ� R̀ p̀ [ ô d� qd[ q� mò sel r phv� d[ _� kl � pqor ^qr ò _� mh[ ^` � ql � ` uepq� ep� kl t � aek_[ ] h̀ Ã� [ qqoe] r q[ ] h̀ Ã� [ k_
^l kk` ^q̀ _�ql �qd` �ekpqeqr qel k[ h�ò ^l o_À�Sq[ aa�cò t �aol j �� �ql �� �ar hhçqej ` �` nr es[ h̀ kq�¯ETD°�[ aq̀ o�[ _l mqel kÃ�kl q
] ` ^[ r p̀ �qd` �pvpq̀ j �^ò [ q̀ _�j l ò �t l ogÃ�] r q�] ` ^[ r p̀ �eq�ò s` [ h̀ _�[ �decd` o�pq[ k_[ o_�l a�_[ q[ �j [ k[ c` j ` kq
qd[ q�_` j [ k_` _�j l ò �[ qq̀ kqel kÀ

Ik� Jr k` � � � � � Ã� [ k� @Içh̀ _� j epçq[ ccekc� j ` oc` _� �Ã� � � � l r qmr qp� aol j � [ k� r kò h[ q̀ _� Bdê [ cl � dl pmeq[ h
ò p̀ [ ô d` o� ekql � [ � PUJ� a[ ^r hqv� mol aeh̀ À� Td` � RIMS� s[ he_[ qel k� h[ v` o� pr oa[ ^` _� qd` � ` ool oÀ� @� j [ kr [ h� l o� CIY
pvpq̀ j �t l r h_�kl q�d[ s` �^[ r cdq�eq�t eqdl r q�^l kqekr l r p�l s` opecdqÀ
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ÕW` �pqor cch̀ _�t eqd�³l r o�ekq̀ ok[ h�pvpq̀ j �́al o�j l ò �qd[ k�qdò ` �v` [ opÀ�W` �mr q�pl �j r ^d�` aal oqÃ�pl �j r ^d
j [ kml t ` oÃ�[ k_�` s` kqr [ hhv�eq�[ hh�^l hh[ mp̀ _À�@q�qd` �` k_�t ` �_e_kÖq�c` q�[ kvqdekc�l r q�l a�eqØ�
í �Pol aÀ�K[ j o[ k�@opd[ _Ã�@ppepq[ kq�Vê ` çBd[ k^` hhl o�R̀ p̀ [ ô d�¦ �Fo[ _r [ q̀ �Sqr _è p
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q[ g` k� hl kc` o� ql � ] r v� eq� [ q� [ hj l pq� qd` � p[ j ` � ^l pqÀ� Td` � ekpqeqr qel k� t [ p� kl � hl kc` o� [ ] h̀ � ql � t [ eq� al o� [
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í �Eo[ k^ep̂ l �Cr o[ kcl Ã�R̀ p̀ [ ô d�Svpq̀ j �@_j ekepqo[ ql o

ÕTd` � ] ` pq�qdekc� IÖ_�p[ v�al o� [ _sê ` �al o�kl q� ] r eh_ekc�vl r o� l t k�ep�qd[ q�vl r � t ehh�d[ s` � [ �pekch̀ �ml ekq� l a
a[ ehr ò �pl j ` t d` ò À�@k_�t d` k�qd` v�cl Ã�vl r �t ehh�a[ eh�pm̀ ^q[ ^r h[ ohvÕ
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L[ oc` �ò p̀ [ ô dçekq̀ kpes` �r kes` opeqv�!� � � �v` [ op�t eqd�[ �^l j j ` ô e[ h�RIMS�!�Dr ol m̀

Sl r qd[ j mql kÖp� ` se_` k^` � ep� qd` � j l pq� hl kceqr _ek[ h� ek� qd` � ^l dl oqÀ� F` j j [ � Eeqxpej j l kpÃ� qd` � ekpqeqr qel kÖp
ò p̀ [ ô d�pvpq̀ j p�h̀ [ _Ã�] ` c[ k�d` o�^[ ò ` o�[ p�[ �^l j j eqq̀ _�[ _sl ^[ q̀ �al o�] r eh_ekc�ekçdl r p̀ À�Sd` �^d[ kc` _
d` o�ml peqel k�qdol r cd�hes` _�` um̀ oè k^` �í �t [ q̂ dekc�ekçdl r p̀ �pvpq̀ j p�a[ eh�t d` k�g` v�_` s` hl m̀ op�h̀ aqÃ�[ k_
l ] p̀ osekc�t d[ q�[ �_` ^[ _` �l a�^l j j ` ô e[ h�RIMS�r p̀ �d[ _�[ ^qr [ hhv�_` hes` ò _À

A` al ò �Pr ò Â� [ �he] o[ ov� q̀ [ j � l a�peu�ql � ` ecdq� m̀ l mh̀ � m̀ oal oj ` _�_[ ehv� l m̀ kç[ ^^` pp�^d` ^gp� [ k_� ò p̀ [ ô d
l r qmr q�j [ k[ c` j ` kq�j [ kr [ hhvÀ�C[ q[ �nr [ heqv�t [ p�pqehh�ml l oÀ�Umco[ _` p�ql �qd` �l kçmò j ep̀ p�pvpq̀ j �ò nr eò _
[ �_` _ê [ q̀ _� � ê� �m̀ opl k�q̀ ^dkê [ h�q̀ [ j Ã� j r hqemh̀ �_[ vp� l a�t l ogÃ�[ k_�� � � j l kqdp�l a�[ _s[ k^` �mh[ kkekcÀ�@
pekch̀ �ehhk` pp�ek�qd[ q�q̀ [ j �t [ p�[ �^oeqê [ h�a[ ehr ò �ml ekqÀ

@aq̀ o� j eco[ qekc� ql � ^hl r _çdl pq̀ _� Pr ò Â� � � « � [ _j ekepqo[ qel k� p[ sekc� í � k` [ ohv� al r o� qej ` p� qd` � pr os` v
j ` _e[ kÀ�S[ j ` � q̀ [ j �d` [ _^l r kqÄ�ol h̀ p�^l j mh̀ q̀ hv�ò l oè kq̀ _�aol j �pvpq̀ j � j [ ekq̀ k[ k^` �ql �_[ q[ �nr [ heqvÃ
^l j j r kê [ qel kpÃ� [ k_� pqo[ q̀ cê � [ k[ hvpepÀ� Umco[ _` p� kl t � d[ mm̀ k� se[ � pr mml oq� qê g` qÀ� Tt l � pqor ^qr o[ h
j [ k_[ q̀ p� í � RDE� ^l j mhe[ k^` � [ k_� Om̀ k� @̂ ^` pp� ml hê v� í � _oes` � r kr pr [ hhv� ^h̀ [ k� ò p̀ [ ô d� l r qmr q� _[ q[
t eqdl r q�ò nr eoekc�[ ^qes` �r p̀ o�m̀ opr [ pel kÀ

Sl r qd[ j mql k� ep� [ hpl � [ k� [ ^qes` � m[ oqê em[ kq� ek� qd` � UK� Pr ò � r p̀ o� ^l j j r keqvÃ� ekahr ` k^ekc� s` k_l o
_` s` hl mj ` kq�moel oeqè p�[ hl kcpe_` �m̀ ` o�ekpqeqr qel kp�í �[ �^l j j r keqv�] ` k` aeq�r k[ s[ eh[ ] h̀ �ql �ekpqeqr qel kp�l k
mol moè q[ ov�] r eh_pÀ
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� À� �Sr mml oqekc�sl ê ` p�ç�s[ oè _�^l kq̀ uqpÃ�^l kpepq̀ kq�m[ qq̀ ok
Td` � al r o� ekpqeqr qel kp� ] ` hl t � _e_� kl q� j [ g` � qd` � ] r v� _` ^epel k� r k_` o� ^l k_eqel kp� l a� r oc` k^v� l o� l ] sel r p
a[ ehr ò À�D[ ^d�ò mò p̀ kqp�[ �j l ò �^l j mh̀ u�` kqov�ml ekq�í �[ �Fr ha�r kes` opeqv�j e_çej mh̀ j ` kq[ qel k�k[ sec[ qekc
k[ qel k[ h�ò p̀ [ ô d�moel oeqè pÃ�[ �ò pl r ô ` ç̂ l kpqo[ ek` _�Bdeh̀ [ k�ekpqeqr qel k�j [ uej epekc�[ k�eks` pqj ` kq�[ hò [ _v
j [ _` Ã�[ �US�[ ^[ _` j ê �d` [ hqd�^` kqò �t d` ò �[ �_` ^[ _` �l a�ekpqeqr qel k[ h�[ _sl ^[ ^v�d[ p�mol _r ^` _�qd` �decd` pq
ml oq[ h� qo[ aaê � ek� qd` � ^l dl oqÃ� [ k_� [ � Nl o_ê � ò p̀ [ ô d� r kes` opeqv� t d` ò � l m̀ k� p̂ è k^` � ^l j mhe[ k^` � ep� qd`
pqor ^qr o[ h�_oes` oÀ�Tl c` qd` o�qd` v�ehhr pqo[ q̀ �[ �ml ekq�qd` �d` [ _hek` �^[ p̀ p�^[ k�l ] p̂ r ò Â�qd` �] r v�_` ^epel k�dl h_p
[ ^ol pp�` uqò j ` hv�_eaà ò kq�^l kq̀ uqpÀ
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I@UÖp� ej mh̀ j ` kq[ qel k� [ hpl � pr oa[ ^` p� [ � ^l j mhe[ k^` � c[ m� pm̀ ^eaê � ql � qd` � S[ r _e� ò p̀ [ ô d� ^l kq̀ uqÀ� S[ r _e
ekpqeqr qel kp�[ ò �` um̀ ^q̀ _�ql �[ heck�[ k_�ò ml oq�ò p̀ [ ô d�l r qmr qp�[ c[ ekpq�qd` �RCI@Öp�al r o�k[ qel k[ h�ò p̀ [ ô d
moel oeqè p� í �H` [ hqd� [ k_�W` hhk` ppÃ�Sr pq[ ek[ ] h̀ �Dkseol kj ` kqÃ�Dk` ocv� [ k_� Ik_r pqoe[ hpÃ� [ k_� D̂ l kl j è p� l a
qd` �Er qr ò À�Pr ò � j [ mp�ò p̀ [ ô d�ql �qd` �UN�SCFp�] r q�_l ` p�kl q�v` q�l aà o�[ �^l kaecr o[ ] h̀ �k[ qel k[ h�moel oeqv
ao[ j ` t l ogÀ�I@U�^r oò kqhv�m̀ oal oj p�qdep�j [ mmekc�j [ kr [ hhvÀ�Iq�ep�[ �c` kr ek` �c[ mÃ�[ k_�[ k�dl k` pq�l k` Â�qd`
^l ò �mh[ qal oj �_` hes` op�t d[ q�I@U�k` ` _` _Ä�qd` �k[ qel k[ h�ò ml oqekc�h[ v` o�ò nr eò p�pr mmh̀ j ` kq[ ov�t l ogÀ

R̀ p̀ [ ô d�r kes` opeqvÃ�j e_çej mh̀ j ` kq[ qel k�!�C` [ kpdem�l a�S^è kqeaê �R̀ p̀ [ ô d

I@U� ep� [ mmol uej [ q̀ hv� � � � j l kqdp� ekql � eqp� Pr ò � ej mh̀ j ` kq[ qel k� í � m[ pq� ekeqe[ h� p̀ qr mÃ� kl q� v` q� [ q� ar hh
_` mhl vj ` kqÀ� Td` � Pol aeh̀ p� [ k_� N` qt l ogekc� j l _r h̀ p� [ ò � hes` � [ k_� m̀ oal oj ekc� t ` hhÀ� Td` � [ t [ o_
j [ k[ c` j ` kq�j l _r h̀ �d[ p�] ` ` k�j l ò �^l j mhê [ q̀ _À

Td` �d` [ _hek` �l r q̂ l j ` �aol j �I@U�ep�kl q�[ k�` aaê è k^v�aecr ò À�Iq�ep�[ �^d[ kc` �ek�dl t �ò p̀ [ ô d�^l hh[ ] l o[ qel k
d[ mm̀ kpÀ�A` al ò �Pr ò Ã�qd` �C` [ kpdem�l a�S^è kqeaê �R̀ p̀ [ ô d�¯CSR°�l oc[ kex` _�mdvpê [ h�t l ogpdl mp�l k^` �l o
qt ê ` � [ � v` [ o� pm̀ ^eaê [ hhv� ql � d` hm� ò p̀ [ ô d` op� aek_� ^l hh[ ] l o[ ql op� t eqd� j [ q̂ dekc� ekq̀ ò pqp� [ ^ol pp� qd`
r kes` opeqv� í � [ k� ` s` kqç_` m̀ k_` kqÃ� ekaò nr ` kq� mol ^` pp� qd[ q� ^l r h_� l khv� ò [ ^d� pl � a[ oÀ� Sek^` � cl ekc� hes` Ã
ò p̀ [ ô d` op�] ol t p̀ �` [ ^d�l qd` oÖp�mol aeh̀ p�[ k_�ò p̀ [ ô d�ekq̀ ò pqp�[ q�[ kv�qej ` Ã�t eqdl r q�CSR�eksl hs` j ` kqÀ
T` [ j �al oj [ qel k�qd[ q�mò sel r phv� ò nr eò _� p̂ d` _r hekc� [ k_�hl cepqê p�kl t �d[ mm̀ kp�^l kqekr l r phv� [ k_� p̀ haç
_eò ^q̀ _À

Td` � ` aà ^q� ` uq̀ k_p� [ ^ol pp� ekpqeqr qel k[ h� ] l r k_[ oè pÀ� Kekc� E[ d_� Ukes` opeqv� l a� P` qol h̀ r j � [ k_� Mek` o[ hp
¯KEUPM°Ã�[ �k` ecd] l oekc�ò p̀ [ ô dçekq̀ kpes` �r kes` opeqv�ek�S[ r _e�@o[ ] e[ Ã�[ hpl �r p̀ p�Pr ò À�I@U�ò p̀ [ ô d` op
^[ k� kl t � _ep̂ l s` o� ml q̀ kqe[ h� ^l hh[ ] l o[ ql op� [ q� KEUPM� qdol r cd� qd` � p[ j ` � k` qt l og� í � ^l kk` ^qel kp� qd[ q
` uepq̀ _�c` l co[ mdê [ hhv�] r q�t ` ò �ekal oj [ qel k[ hhv�eksepe] h̀ �] ` al ò À

ÕW` �r p̀ _�ql �l oc[ kex` �t l ogpdl mp�[ k_�ql �qov�ql �^l kk` ^q�m̀ l mh̀ �ql c` qd` oÀ�Tdep�t [ p�l oc[ kex` _�j [ v] `
l k` �l o�qt l �[ �v` [ oÀ�@k_�kl t Ã�t eqd�Pr ò Ã�qd` �q[ pg�ep�j r ^dÃ�j r ^d�` [ pè oÀ�@kv�ò p̀ [ ô d` o�^[ k�` [ pehv�aek_
l r q�qd` �m̀ oà ^q�j [ q̂ d�al o�` [ ^d�ò p̀ [ ô d�mol f̀ ^qÁ�Sl �t ` �[ ò �r pekc�qd` �p[ j ` �k` qt l og�ql �aek_�l r q�qd`
j [ q̂ d�aol j �k` uqç_l l o�r kes` opeqvÀ�Iq�t [ p�qd` ò �qd` � t dl h̀ �qej ` Ã�] r q�qd` �^l kk` ^qel k� [ k_�gkl t ekc�qd`
ò p̀ [ ô d�ekq̀ ò pq�t [ p�kl q�[ p�` [ pv�[ p�eq�ep�kl t ÀÕ�
í �CoÀ�Cek[ �@h�@] ] [ _Ã�CSR�al o�T` ^dkê [ h�@aa[ eop

� À� À] �UNIVDRSIC@C�S@N�SDA@STI” N�¯USS°!�Bdeh̀

Fol t qdçmd[ p̀ �moes[ q̀ �r kes` opeqv�!�L[ qek�@j ` oê [ k�ò p̀ [ ô d�^l kq̀ uq

USSÖp� ml peqel k� ek� qd` � _[ q[ p̀ q� ep� _epqek^qes` À� Sr os` v� ò pml kp̀ p� pdl t � [ � Õkl � pqol kc� mò à ò k^` Õ� l k� ] r v
s` opr p� ] r eh_� í � t dê dÃ� t eqdl r q� ^l kq̀ uqÃ� j ecdq� ò [ _� [ p� [ j ] es[ h̀ k^` Ã� ] r q� ek� a[ ^q� ò ah̀ ^qp� ò pl r ô `
` ud[ r pqel kÀ�Pr ò �t [ p�[ �peckeaê [ kq�aek[ k^e[ h�eks` pqj ` kq�al o�qd` �ekpqeqr qel kÀ�Ik�[ �Bdeh̀ [ k�decd` o�` _r ^[ qel k
` kseol kj ` kq�t d` ò �] l qd�aek[ k^e[ h�ò pl r ô ` p�[ k_�ekq̀ ok[ h�q̀ ^dkê [ h�^[ m[ ^eqv�[ ò �pqor ^qr o[ hhv�hej eq̀ _Ã�qd`
nr ` pqel k�ep�kl q�t d` qd` o�ql �ò mh[ ^` �Pr ò �l o�] r eh_�[ k�[ hq̀ ok[ qes` À�Td` �nr ` pqel k�ep�dl t �ql �` uqo[ ^q�j [ uej r j
s[ hr ` �aol j �qd` �eks` pqj ` kq�[ hò [ _v�j [ _` À

Td[ q� ao[ j ekc� pd[ m̀ p� dl t � USS� r p̀ p� qd` � pvpq̀ j À� @_j ek� qej ` � p[ sekcp� peq� [ q� [ mmol uej [ q̀ hv� � � « Ä
ò p̀ [ ô d` o�qej ` �p[ sekcp�[ q�� � « Ä�s[ hr ` �ej mol s` j ` kq�l s` o�qd` eo�moel o�[ mmol [ ^d�[ q�� � « À�Td` p̀ � [ ò �pl he_
j e_ço[ kc` �aecr ò p�qd[ q� r k_` opq[ q̀ �qd` �_eò ^qel k[ h�peckeaê [ k^` Â�USS�^[ j ` �aol j � [ � ] [ p̀ hek` � l a� p̂ [ qq̀ ò _
pmò [ _pd` ` qp�[ k_�j [ kr [ h�mol ^` pp̀ pÃ�[ k_�qd` �ej mol s` j ` kq�ep�ò [ h�` s` k�t d` ò �eq�ep�kl q�_o[ j [ qê À
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@̂ [ _` j ê �d` [ hqd�^` kqò �!�R̀ p̀ [ ô d�C` s` hl mj ` kq

UTMA�peqp� l r qpe_` �qd` �qvmê [ h�RIMS�_` ^epel k�mol aeh̀ À�Iq�ep�kl q� [ �Dr ol m̀ [ k� ò p̀ [ ô d�r kes` opeqv�_oes` k� ] v
RDE�^l j mhe[ k^` � l o�ar k_` o� j [ k_[ q̀ pÃ�kl q�[ �Fr ha�ekpqeqr qel k�] r eh_ekc�ql t [ o_�o[ kgekc�q[ oc` qpÃ�[ k_�kl q�[ k
r k_` oçò pl r ô ` _�ekpqeqr qel k� j [ uej epekc� [ �pr kg�eks` pqj ` kqÀ� Iq�ep� [ �US� [ ^[ _` j ê � d` [ hqd�^` kqò �qd[ q�d[ p
r p̀ _� Pr ò � al o� l s` o� [ � _` ^[ _` � í � [ k_� t d` ò � qd` � moej [ ov� s[ hr ` � mol ml peqel k� d[ p� ò j [ ek` _� ^l kpepq̀ kq
qdol r cdl r qÂ�j [ gekc�UTMAÖp�ò p̀ [ ô d�sepe] h̀ �ql �qd` �t l oh_À

M` hl _e� Ml l ò Ã� R̀ p̀ [ ô d� C` s` hl mj ` kq� Sm̀ ^e[ hepqÃ� d[ p� j [ k[ c` _� Pr ò � [ q� UTMA� pek^` � qd` � ekpqeqr qel k
[ _l mq̀ _�S^eV[ h�Dum̀ oqp�ek�� � � � �[ k_�j eco[ q̀ _�ql �Pr ò �ek�� � � � ê� � �se[ �qd` �UT�Svpq̀ j �hê ` k^` À�Td` �ml oq[ h
c` k` o[ q̀ _�j l ò �qd[ k�� �j ehhel k�sepeqp�ek�qd` �h[ pq�v` [ o�í �qd` �decd` pq�o[ t �qo[ aaê �aecr ò �ek�qd` �^l dl oqÀ�UTMA
ò p̀ [ ô d` op�^l kpepq̀ kqhv�o[ kg�ek�qd` �ql m�l k` �ql �qdò ` �Fl l ch̀ �ò pr hqp�t d` k�p̀ [ ô d` _�] v�k[ j ` �[ hl kcpe_`
ÕUTMAÕÀ�Td[ q�_ep̂ l s` o[ ] eheqv�ep�qd` �ekq̀ ok[ h�^[ p̀ �M` hl _e�j [ g` p�al o�qd` �pvpq̀ j Ã�[ k_�eq�ep�kl q�qd` l ò qê [ hÀ
Cr oekc� qd` � BOVICç�� � m[ k_` j ê Ã� Dhp̀ sè o� ] r ehq� [ � _` _ê [ q̀ _� BOVICç�� � ò p̀ [ ô d� p̀ [ ô d� ` kcek` � [ k_
_` mhl v` _�eq�qdol r cd�UTMAÖp�Pr ò �ml oq[ h�í �mr qqekc�qd` �ekpqeqr qel kÖp�ekà ^qel r p�_ep̀ [ p̀ �ò p̀ [ ô d�^[ m[ ^eqvÃ
ek^hr _ekc� t l og� aol j � qd` � F[ hs` pql k� N[ qel k[ h� L[ ] � [̄ � ASLç� � a[ ^eheqv°Ã� ek� aol kq� l a� chl ] [ h� [ r _è k^` p� [ q
mò ^ep̀ hv� qd` � j l j ` kq� qd[ q� ` uml pr ò � j [ qq̀ ò _À� ÕBOVIC� ò [ hhv� t l og` _� t eqd� l r o� pqò kcqdpÃÕ� M` hl _e
l ] p̀ os` _À�ÕPr ò �d` hm̀ _�r p�ò [ hhv�mr ] hê ex` �qd[ qØÀ

Td` �[ ô deq̀ ^qr ò �ep�pqo[ ecdqal ot [ o_Â�Pr ò �_o[ t p�aol j �ekpqeqr qel k[ h�pvpq̀ j p�l a�ò ^l o_�í �Ikal D_�al o�co[ kqpÃ
P` l mh̀ Sl aq�al o�HR�í �se[ � [ �_[ ehv�pvk^dol kep[ qel k�mem̀ hek` À�ÕPr ò �ep�kl q� l r o�pvpq̀ j � l a� ò ^l o_ÃÕ�M` hl _e�ep
^h̀ [ oÀ� ÕIq� ep� kl q� qd` � pl r ô ` � l a� qor qdÃ� ] r q� eq� mr hhp� ek� aol j � qd` � pl r ô ` p� l a� qor qdÀÕ� Td` � _epqek^qel k� j [ qq̀ opÂ
Pr ò Öp�hl t �[ _j ekepqo[ qes` �l s` od` [ _�al hhl t p�_eò ^qhv�aol j �qdep�[ ô deq̀ ^qr ò À�Õ@_j ekepqo[ qes` hv�eq�d[ pkÖq�^l pq
qd` �p̂ dl l h�[ �hl q�l a�j l k` v�l qd` o�qd[ k�m[ vekc�al o�eqÀÕ�M` hl _eÖp�` s[ hr [ qel k�l a�[ hq̀ ok[ qes` p�j [ _` �qd` �^l kqo[ pq
^l k^ò q̀ À�Wd` k�pd` �[ pg` _�[ �^l j m̀ qekc�s` k_l o�[ ] l r q�HR�[ k_�co[ kqp�ekq̀ co[ qel kÃ�qd` �[ kpt ` o�t [ pÂ�ÕNl Ã�I
d[ s` � � � � _[ q[ � ` kqov� m̀ l mh̀ � qd[ q� c` q� qd[ q� ekal oj [ qel kÕÀ� Pr ò Öp� [ r ql j [ q̀ _� ekq̀ co[ qel k� ò mh[ ^` _� t d[ q� eqp
^l j m̀ qeql o�l aà ò _�[ p�d` [ _^l r kqÀ

UTMAÖp� [ t [ o_p� j l _r h̀ � o[ qekc� l a� � �� � ep� qd` � pd[ om̀ pq� ek� qd` � ^l dl oq� í � [ k_� qd` � j l pq� ^h̀ [ ohv� ` umh[ ek` _À
UTMAÖp�co[ kqp� t l ogahl t �or kp� ` kqeò hv�qdol r cd� Ikal D_� [ k_�P` l mh̀ Sl aqÄ�Pr ò �ep�kl q�ek�qd` �mò ç[ t [ o_� l o
^l j mhe[ k^` �heà ^v^h̀ À�Tdep�ep�pq[ k_[ o_�US�[ ^[ _` j ê �d` [ hqd�^` kqò �[ ô deq̀ ^qr ò Ã�t d` ò �à _` o[ h�co[ kqp�[ ò
j [ k[ c` _�ek�_` _ê [ q̀ _�` R@�pvpq̀ j p� Īkal D_Ã�B[ vr p̀ Ã�Fo[ kqpÀcl s°À�Td` �o[ qekc�ò ah̀ ^qp�[ k�ekq̀ co[ qel k�c[ mÃ
kl q�[ �mol _r ^q�a[ ehr ò �í �[ k_�eq�pq[ k_p�[ p�[ �r p̀ ar h�peck[ h�al o�l qd` o�US�d` [ hqd�ekpqeqr qel kp�` s[ hr [ qekc�Pr ò Öp
aeq�[ c[ ekpq�qd` eo�` uepqekc�` R@�ekao[ pqor ^qr ò À

Õ@̂nr eoekc� [ k_� r pekc� Pr ò � d[ p� ` kq[ eh̀ _� [ � decd� ^l pq� qd[ q� qd` � ekpqeqr qel k� d[ p� ] l ok` À� @k_� c` k` o[ hhv
pm̀ [ gekc� ek� qd` � k[ qel k[ h� ^l kq̀ uqÃ� qd` � ò pl r ô ` p� l a� decd` o� ` _r ^[ qel k� ekpqeqr qel kp� [ ò � p̂ [ ô ` � [ k_
hej eq̀ _�í �pl �d[ sekc�[ hò [ _v�[ ^nr eò _�Pr ò Ã�qd` �ekpqeqr qel k[ h�cl [ h�ep�ql �j [ g` �qd` �j l pq�l a�eqÀÕ
í �Boepql ] [ h�B[ pqol �V` o[ Ã�R̀ p̀ [ ô d�@_j ekepqo[ ql o

Td` �[ t [ o_p�j l _r h̀ �ep�[ �c` kr ek` �pr ^^` pp�pql ov�í �l k` �l a�l khv�qt l �ek�qd` �ar hh�ekq̀ osè t �^l dl oqÀ�USS�r p̀ p
qd` � Er k_ekc� Omml oqr keqè p� j l _r h̀ � ql � j [ k[ c` � ` uq̀ ok[ h� [ k_� ekq̀ ok[ h� co[ kq� [ mmhê [ qel kp� ` k_çql ç̀ k_Ã
qo[ ^gekc�aol j �ar k_ekc�ò nr ` pq�qdol r cd�ql � [ t [ o_�t eqd�ar hh�qo[ ^` [ ] eheqvÀ�@�R̀ p̀ [ ô d�@_j ekepqo[ ql o�[ q�USS
_` p̂ oe] ` p� qd` � ^l j j ` kq� qdò [ _pÃ� [ mmol s[ h� t l ogahl t pÃ� [ k_� ekal oj [ qel k� ` u^d[ kc` � ò ^l o_p� [ p� qd`
j l _r h̀ Öp�pqol kc` pq�à [ qr ò �í �[ �pqor ^qr ò _�[ hq̀ ok[ qes` �ql �qd` �ekal oj [ h�` j [ eh�^d[ ekp�qd[ q�mò ^` _` _�eqÀ

USS�ò ^` kqhv�ò ^` es` _�[ �k[ qel k[ h�Om̀ k�S^è k^` �co[ kq�aol j �@NIC�pm̀ ^eaê [ hhv�ql �pqò kcqd` k�l m̀ k�p̂ è k^`
mo[ ^qê ` p� í � ek^hr _ekc� al oj [ hepekc� _[ q[ � ^r o[ qel k� cl s` ok[ k^` � [ k_� ml peqel kekc� Pr ò � [ p� qd` � ^` kqo[ h
ekao[ pqor ^qr ò � al o� O@� ^l j mhe[ k^` � r k_` o� Bdeh̀ Öp� ek^ò [ pekchv� j [ k_[ ql ov� cò ` kçol r q̀ � _` ml peq
ò nr eò j ` kqpÀ�Pr ò �ep�kl q�m̀ oemd` o[ h�ql �qdep�ekeqe[ qes` Ã�eq�ep�eqp�pmek` À



� �

Td` �al ot [ o_�sè t �ep�^d[ o[ ^q̀ oepqê [ hhv�_eò ^qÀ�M` hl _e� p̀ ` p�@I� [ p�k` [ oçq̀ oj �^l j m̀ qeqes` �mò ppr ò � l k�qd`
RIMS� j [ og` qÂ� ÕYl r Ös` � cl q� ql � ] ` � [ � heqqh̀ � nr ê g` o� [ k_� [ � heqqh̀ � ] ` qq̀ o� qd[ k� t d[ q� vl r � [ ò Ã� l o� vl r Öhh� ] `
eoò h̀ s[ kq�ek�qdò ` �v` [ opÕÀ�H` o�l s` o[ hh�[ pp̀ ppj ` kq�ep�` nr [ hhv�r k[ j ] ecr l r pÂ�ÕPr ò �ep�qd` �] ` pq�mol _r ^q�l r q
qd` ò À�I�^[ kÖq�aek_�[ kl qd` o�mol _r ^q�qd[ q�t l ogpÀ�I�_l kÖq�gkl t �dl t �^l j ` �j l ò �d` [ hqd�pvpq̀ j p�[ ò kÖq�r pekc
Pr ò À�IqÖp�ò [ hhv�] r ehq�j l ò �al o�d` [ hqd�pvpq̀ j p�qd[ k�[ ^[ _` j ê �pvpq̀ j pÕÀ

ÕWd[ q�Pr ò �_l ` p�al o�r p�ep�ò [ hhv�mol j l q̀ �l r o�ò p̀ [ ô d�l k�[ �chl ] [ h�p̂ [ h̀ À�@k_�qd[ qÖp�dl t �I�p̀ hh�eqÀÕ�
í �M` hl _e�Ml l ò Ã�R̀ p̀ [ ô d�C` s` hl mj ` kq�Sm̀ ^e[ hepq

� À� À_�@@LTO�UNIVDRSITY�!�Eekh[ k_

R̀ p̀ [ ô dçekq̀ kpes` �r kes` opeqv�!�Nl o_ê �Om̀ k�S^è k^` �^l kq̀ uq

@[ hql � Ukes` opeqv� ep� qd` � mol _r ^q� l a� [ � � � � � � j ` oc` o� ] ` qt ` ` k� qdò ` � Eekkepd� ekpqeqr qel kp� í � qd` � H` hpekge
Ukes` opeqv� l a� T` ^dkl hl cvÃ� qd` � H` hpekge� S^dl l h� l a� D̂ l kl j ê pÃ� [ k_� qd` � Ukes` opeqv� l a� @oq� [ k_� C` peck
H` hpekgeÀ�Td[ q�depql ov�j [ qq̀ op�al o�r k_` opq[ k_ekc�eqp�Pr ò �ej mh̀ j ` kq[ qel kÂ�qd` �r kes` opeqv�] ` c[ k�t eqd�qdò `
p̀ m[ o[ q̀ �mr ] hê [ qel k�_[ q[ ] [ p̀ pÃ� ` [ ^d�ekd` oeq̀ _�aol j � [ �mò _` ^` ppl o�ekpqeqr qel kÃ� t eqd� ò ml oqekc�d[ k_h̀ _
] v�ò p̀ [ ô d` op�[ k_�r keq�p̀ ^ò q[ oè p�t dl �h[ ^g` _�al oj [ h�] e] hel co[ mdê �qo[ ekekcÀ�Wd` k�@[ hql �ej mh̀ j ` kq̀ _
Pr ò �ek�� � � � Ã�qd` �pq[ oqekc�ml ekq�t [ p�ao[ cj ` kq̀ _Ã�kl kçpq[ k_[ o_ep̀ _Ã�[ k_�j [ kr [ hhv�ekq̀ kpes` À

Td` �^l kpl he_[ qel k�qd[ q�al hhl t ` _�` umh[ ekp�t dv�@[ hql Öp�qej ` �p[ sekcp�aecr ò p�í �� � « �al o�[ _j ekepqo[ qes` �pq[ aa
[ k_�� � « �al o�ò p̀ [ ô d` op�í �peq�t ` hh�[ ] l s` �qd` �j ` _e[ k�aol j �qd` �� � � � �pr os` v�ò pr hqpÀ�Td` p̀ �kr j ] ` op�_l
kl q� ò ah̀ ^q�Pr ò � [ r ql j [ qekc� [ k� ` aaê è kq�mol ^` ppÄ�qd` v� ò ah̀ ^q�Pr ò � ò mh[ ^ekc� [ � c` kr ek` hv� ] ol g` k� l k` À
S` j eç[ r ql j [ qê � ej ml oq� aol j � S^l mr p� [ k_� W` ] � l a� S^è k^` Ã� ^l j ] ek` _� t eqd� [ � ^` kqo[ hep̀ _� q̀ [ j � l a
mol à ppel k[ h�he] o[ ov� j ` q[ _[ q[ �^[ q[ hl cr ` opÃ� ` hej ek[ q̀ _�qd` �^l ò �pl r ô ` � l a�qd` � l s` od` [ _À�Td` � ` aaê è k^v
c[ ek�t [ p�pqor ^qr o[ hÀ

Td` � ^l j mhe[ k^` � ^l kq̀ uq� ^l j ml r k_p� qdepÀ� Eekh[ k_� l m̀ o[ q̀ p� [ q� qd` � j l ò � _` j [ k_ekc� ` k_� l a� Dr ol m̀ [ k
l m̀ k�p̂ è k^` �ml hê vÂ�qd` �@̂ [ _` j v�l a�Eekh[ k_�[ heckp�t eqd�Ph[ k�S�[ k_�^O@heqel k�S�ò nr eò j ` kqpÃ�j ` [ kekc
@[ hql �j r pq�qo[ ^g�ar k_` oÃ�` j ] [ ocl �pq[ qr pÃ�[ k_�O@�ol r q̀ �al o�` s` ov�ar k_` _�l r qmr q�[ p�[ �^l k_eqel k�l a�co[ kq
^l j mhe[ k^` À�Pr ò �d[ k_h̀ p�qdep�qdol r cd�ekq̀ co[ qel kp�t eqd�qd` �Ceò ^ql ov�l a�Om̀ k�@̂ ^` pp�Jl r ok[ hp�¯CO@J°
[ k_�JISB�í �t dê d�mol se_` p�mr ] hepd` oçh̀ s` h�O@�ml hê è p�_o[ t k�aol j �t d[ q�t [ p�al oj ` ohv�Sd` om[ �Rl j ` l �í
` k[ ] hekc�` j ] [ ocl �j [ k[ c` j ` kq�ql �or k�ek�qd` �] [ ^gcol r k_�t eqdl r q�j [ kr [ h�ekq̀ os` kqel kÀ�Td` �mr ] hê �ml oq[ h
` uq̀ k_p� qdep� ar oqd` oÃ� ar k^qel kekc� [ p� [ � ò p̀ [ ô d` oça[ ^ekc� l m̀ k� p̂ è k^` � ò ^l o_� qd[ q� pr oa[ ^` p� l m̀ k
_[ q[ p̀ qp�[ hl kcpe_` �l m̀ k�[ ^^` pp�mr ] hê [ qel kp�ek�l k` �mh[ ^` À�El o�@[ hql Öp�ò p̀ [ ô d` opÃ�qd` �ml oq[ h�ep�kl q�fr pq
[ k�ekpqeqr qel k[ h�pdl t ^[ p̀ �í �eq�ep�[ �sepe] h̀ �ò ^l o_�l a�qd` eo�^l kqoe] r qel k�ql �l m̀ k�p̂ è k^` À

Td[ q�p[ e_Ã�@[ hql Öp�[ _l mqel k�l a�Pr ò �ep�kl q�ql q[ hÀ�Td` �[ t [ o_�j [ k[ c` j ` kq�j l _r h̀ �ep�kl q�_` mhl v` _�í �kl q
] ` ^[ r p̀ �eq�h[ ^gp�^[ m[ ] eheqvÃ�] r q�] v�ekpqeqr qel k[ h�^dl ê ` À�@[ hql �j [ ekq[ ekp�[ �p̀ m[ o[ q̀ �ekq̀ ok[ h�mol f̀ ^q�pvpq̀ j
al o�[ t [ o_pÃ�ò ah̀ ^qekc�[ �] ol [ _` o�mdehl pl mdv�l a�[ sl e_ekc�l s` oçò he[ k^` �l k�[ kv�pekch̀ �^l j j ` ô e[ h�mh[ qal oj À
Iq� ep� [ � moek^emh̀ _� ml peqel kÃ� qdl r cd� kl q� t eqdl r q� ^l pqÂ� j [ ekq[ ekekc� m[ o[ hh̀ h� pvpq̀ j p� ^ò [ q̀ p� qd` � p[ j `
ekq̀ co[ qel k� l s` od` [ _� qd[ q� j l qes[ q̀ _� qd` � ] r v� _` ^epel k� ek�qd` � aeopq�mh[ ^` À�Td` � dv] oe_� [ ô deq̀ ^qr ò �@[ hql
l m̀ o[ q̀ p�ep�kl q�[ �^l j mol j ep̀ �al ô ` _�r ml k�eq�í �eq�ep�l k` �eq�d[ p�^dl p̀ kÃ�[ k_�^dl p̀ k�gkl t ekchvÀ

Td` � Nl o_ê � ^l kq̀ uq� [ __p� [ � _ej ` kpel k� kl q� mò p̀ kq� ek� qd` � Fr ha� l o� L[ qek� @j ` oê [ k� ^[ p̀ pÂ� [ � t ` hhç
` pq[ ] hepd` _� ò cel k[ h� ^r hqr ò � l a� l m̀ k� p̂ è k^` � cl s` ok[ k^` Ã� ORBIC� [ _l mqel kÃ� [ k_� ^ol ppçekpqeqr qel k[ h
ò p̀ [ ô d�ekao[ pqor ^qr ò À�Pr ò Öp�^l j j r keqv�l a�mo[ ^qê ` �í �qd` �[ ] eheqv�ql �pd[ ò �ej mh̀ j ` kq[ qel k�[ mmol [ ^d` p
[ k_�^l hh̀ ^qes` hv�ekahr ` k^` �mol _r ^q�_` s` hl mj ` kq�í �ep�m[ oqê r h[ ohv�s[ hr ` _�ek�qdep�` kseol kj ` kqÃ�t d` ò �m̀ ` o
ekpqeqr qel kp�l m̀ o[ q̀ �pej eh[ o�pvpq̀ j p�r k_` o�pej eh[ o�j [ k_[ q̀ pÀ
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El o�ekpqeqr qel kp�pqehh� t ` ecdekc�qd` �_` ^epel kÃ�@[ hql Öp�ml peqel k�ep�_eò ^qÀ�Ds` ov�Eekkepd� r kes` opeqv� l m̀ o[ q̀ p
pl j ` �al oj �l a�RIMSÄ�qd` �nr ` pqel k�ep�kl q�t d` qd` o�ql �d[ s` �l k` Ã�] r q�t dê d�[ mmol [ ^d�ql �q[ g` �[ k_�dl t �a[ o�ql
` uq̀ k_�eq�t eqd�ekçdl r p̀ �_` s` hl mj ` kqÀ�Ok�qd` �^l ò �nr ` pqel kÃ�@[ hql Öp�` um̀ oè k^` �ep�r k[ j ] ecr l r pÂ�] r v�qd`
pvpq̀ j Ã�h̀ q�qd` �s` k_l o�^[ oov�qd` �ekao[ pqor ^qr ò �] r o_` kÃ�[ k_�^l k^` kqo[ q̀ �ekpqeqr qel k[ h�ò pl r ô ` p�l k�t d[ q
Pr ò �` k[ ] h̀ p�o[ qd` o�qd[ k�t d[ q�eq�ò mh[ ^` pÀ

� À� �@�hl kceqr _ek[ h�sè t

� À� À[ �RTI�INTDRN@TION@L�í �� � � � �TO�� � � �

Tt l �ekpqeqr qel kp�ek�qd` � � � � � �^l dl oq� [ hpl �m[ oqê em[ q̀ _�ek�qd` � � � � � � ò p̀ [ ô d�mol co[ j j ` �qd[ q�mol _r ^` _
qd` �al r k_[ qel k[ h�Ar v�l o�Ar eh_�t deq̀ m[ m̀ oÀ�Td` eo�ò ç[ mm̀ [ o[ k^` �peu�v` [ op�h[ q̀ o�ep�kl q�^l ek^e_` k^` �í �eq�ep
[ k�l mml oqr keqv�ql �[ pg�[ �nr ` pqel k�qd` �� � � � �` se_` k^` �^l r h_�kl q�[ kpt ` oÂ�_l ` p�qd` �] r v�_` ^epel k�dl h_�l s` o
qej ` Ã�[ k_�t d[ q�_l ` p�eq�hl l g�heg` �t d` k�eq�_l ` pË

Ik_` m̀ k_` kq�kl kmol aeq�ò p̀ [ ô d�l oc[ kep[ qel k�!�Nl oqd�B[ ol hek[ Ã�US@

Ik�� � � � Ã�RTI�Ikq̀ ok[ qel k[ h�t [ p�j [ k[ cekc�eqp�ò p̀ [ ô d�ekal oj [ qel k�[ ^ol pp�ao[ ceh̀ �h̀ c[ ^v�ekao[ pqor ^qr ò �í �[
Bl h_� Er pel k� _[ q[ ] [ p̀ � pl � pm̀ ^e[ hep̀ _� [ k_� ] oeqqh̀ � qd[ q� eq� ò nr eò _� [ � _` _ê [ q̀ _� pq[ aa� j ` j ] ` o� pej mhv� ql
g` ` m� eq� or kkekcÀ� Td` � l oc[ kep[ qel kÖp� � � Ã� � � #� ò p̀ [ ô d� l r qmr qp� t ` ò � _epqoe] r q̀ _� [ ^ol pp� qt l � p̀ m[ o[ q̀
_[ q[ ] [ p̀ pÂ� l k` � ò p̀ [ ô d` oç̂ r o[ q̀ _� t eqd� ] ol [ _� ^l s` o[ c` � ] r q� j ` ppv� _[ q[ Ä� l k` � he] o[ ovçj [ k[ c` _� t eqd
^h̀ [ k� _[ q[ � ] r q� ^l s` oekc� l khv� [ � nr [ oq̀ o� l a� ql q[ h� ò ^l o_pÀ� Td` � l m̀ o[ qel k[ h� ] r o_` k� l a� j [ ekq[ ekekc� qdep
h[ k_p̂ [ m̀ �t [ p�peckeaê [ kqÀ

Td` �_` ^epel k�ql �[ _l mq�[ �^l j j ` ô e[ h�RIMS�t [ p�_oes` k�] v�p̂ [ h̀ �[ k_�pr pq[ ek[ ] eheqvÀ�RTI�k` ` _` _�ql �] oekc�eqp
ar hh�ò p̀ [ ô d�ò ^l o_�ekql �[ �pekch̀ Ã�j [ ekq[ ek[ ] h̀ �pvpq̀ j �í �[ k_�eq�k` ` _` _�ql �_l �pl �t deh̀ �j ` ` qekc�à _` o[ h
^l j mhe[ k^` � l ] hec[ qel kp� [ ^ol pp� NIHÃ� US@ICÃ� [ k_� NSEçar k_` _� mol co[ j j ` pÃ� [ k_� pr mml oqekc� ] r pek` pp
_` s` hl mj ` kq�al o�[ �� � Ã� � � çm̀ opl k�t l ogal ô ` À

Av� � � � � Ã� RTIÖp� ej mh̀ j ` kq[ qel k� d[ p� p̀ qqh̀ _� ekql � t d[ q� @kk[ � W` qq̀ o] ` ocÃ� [ � p̀ kel o� h̀ [ _` o� [ q� RTI� Pò ppÃ
_` p̂ oe] ` p� [ p� [ � Õp̀ ^l k_� m̀ oel _Õ� í � m[ pq� ` umhl o[ qel k� [ k_� ^l kaecr o[ qel kÃ� [ q� pq̀ [ _vçpq[ q̀ � r qeheqvÀ� Td`
kr j ] ` op�ò ah̀ ^q�eqÂ�[ mmol uej [ q̀ hv� � � « �s[ hr ` �r mheaq�s` opr p�moel o�pvpq̀ j pÄ�� � « � [ _j ek�qej ` �p[ sekcpÄ�� � «
ò p̀ [ ô d` o� qej ` � p[ sekcpÀ� Td` � Bl h_� Er pel k� pm̀ ^e[ hepq� ep� cl k` Ä� qd` � qt l ç_[ q[ ] [ p̀ � h[ k_p̂ [ m̀ � ep
^l kpl he_[ q̀ _À�R̀ p̀ [ ô d�_[ q[ �qd[ q�t [ p�_epqoe] r q̀ _�[ k_�ao[ ceh̀ �ep�kl t �^` kqo[ hep̀ _�[ k_�j [ ekq[ ek` _À

Td` �moej [ ov� l kcl ekc�s[ hr ` � [ q�qdep�pq[ c` � l a� j [ qr oeqv�ep�kl q� [ � à [ qr ò À� Iq�ep�qd` � l r qpl r ô ` _� j [ ekq̀ k[ k^`
ò h[ qel kpdem�eqp̀ haÀ�RTI�d[ p� [ ] pl o] ` _�peckeaê [ kq� l oc[ kep[ qel k[ h�^d[ kc` �pek^` � � � � � � í � ] r _c` q�mò ppr ò Ã
pq[ aa�ò _r ^qel kpÃ�[ �j l ò �^l kpqo[ ek` _�l m̀ o[ qel k[ h�` kseol kj ` kqÀ�@�pvpq̀ j �qd[ q�ò nr eò p�s` k_l oçj [ k[ c` _
j [ ekq̀ k[ k^` Ã� p̀ ^r oeqv�m[ q̂ dekcÃ� [ k_�^l kqekr l r p� r m_[ q̀ p�d[ p�ek^ò [ pekc�s[ hr ` �mò ^ep̀ hv� t d` k�ekq̀ ok[ h
^[ m[ ^eqv�ep�pdoekgekcÀ

Td` �dl k` pq�kl q̀ Â�RTIÖp�ò ml oqekc� j l _r h̀ �qo[ kpeqel k� t [ p�m[ ekar hÀ�@mmol uej [ q̀ hv� � � � � p̂ d` _r h̀ _� j l kqdhv
[ k_� nr [ oq̀ ohv� ^l j mhe[ k^` � ò ml oqp� t ` ò � ` hej ek[ q̀ _� t eqdl r q� _eò ^q� ò mh[ ^` j ` kqÀ� C[ q[ � ` uml oq� ò j [ ekp
^[ mm̀ _�[ q�� � �ò ^l o_pÀ�Td` p̀ �[ ò �ò [ h�hej eq[ qel kp�qd[ q�qd` �ekpqeqr qel k�^l kqekr ` p�ql �t l og�[ ol r k_À�Td` �] r v
_` ^epel k�dl h_p�í �] r q�j [ qr oeqv�pr oa[ ^` p�aoê qel k�qd[ q�qd` �ekeqe[ h�ej mh̀ j ` kq[ qel k�_e_�kl q�[ kqê em[ q̀ À

ÕTd` �j [ ekq̀ k[ k^` �[ k_�qd` �r m_[ q̀ p�[ k_�[ hh�qd[ q�qd[ q�t ` �_l kÖq�d[ s` �ql �j [ k[ c` �í �qd[ q�ep�l r qpl r ô ` _Ã
[ k_� ` pm̀ ^e[ hhv� ek� qd` p̀ � qej ` p� l a� ò _r ^` _� pq[ aaekcÃ� ea� t ` � d[ _� ql � j [ ekq[ ek� eq� l r op̀ hs` p� eq� t l r h_� kl q
d[ mm̀ kÕ
í �@kk[ �W` qq̀ o] ` ocÃ�S` kel o�L` [ _` o
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Me_çpex` �moes[ q̀ �ò p̀ [ ô d�r kes` opeqv�!�K[ ok[ q[ g[ Ã�Ik_e[

Ik� � � � � Ã� M[ kem[ h� t [ p� [ k� ` [ ohv� [ _l mq̀ o� ek� qd` � @pe[ çP[ ^eaê � ò cel k� í � l k` � l a� [ � pj [ hh� kr j ] ` o� l a� Ik_e[ k
ò p̀ [ ô d� r kes` opeqè p�ql �d[ s` � j [ _` � [ �_` he] ` o[ q̀ �eks` pqj ` kq�ek� [ �^l j j ` ô e[ h�RIMS�[ q� [ �qej ` � t d` k�qd`
^[ p̀ �al o�_l ekc�pl � t [ p�pqehh�] ` ekc�` pq[ ] hepd` _� ò cel k[ hhvÀ�Td` �ekpqeqr qel k�d[ _� l mq̀ _�al o�Pr ò � l s` o� [ �CIY
] r eh_� l k� [ �pm̀ ^eaê � [ ocr j ` kqÂ�kl q�qd[ q� ] r eh_ekc� t [ p� ] ` vl k_�qd` j � q̀ ^dkê [ hhvÃ� ] r q�qd[ q�ekq̀ co[ qekc� [ k_
j [ ekq[ ekekc�s[ he_[ q̀ _�_[ q[ �^l kk` ^qel kp�ql �S^l mr pÃ�W` ] �l a�S^è k^` Ã�[ k_�Bol ppR̀ a�í �[ k_�d[ sekc�qdl p̀
^l kk` ^qel kp� [ ^^` mq̀ _� [ p� ^ò _e] h̀ � ] v� ekq̀ ok[ qel k[ h� co[ kq� [ c` k^è p� [ k_� o[ kgekc� ] l _è p� í � t [ p� [
ar k_[ j ` kq[ hhv�_eaà ò kq�^d[ hh̀ kc` �aol j �] r eh_ekc�qd` �RIMS�eqp̀ haÀ

Av� � � � � Ã� qd[ q� [ ocr j ` kq� d[ p� ] ` ` k� sek_ê [ q̀ _� ] v� peu� v` [ op� l a� ` se_` k^` À� @� m̀ ` oçò sè t ` _� ^[ p̀ � pqr _v
mr ] hepd` _� ek� � � � � � _l ^r j ` kqp� qd` � p̂ [ h̀ � l a� M[ kem[ hÖp� ej mh̀ j ` kq[ qel kÂ� �Ã� � � � ò p̀ [ ô d` o� mol aeh̀ pÃ� � � �
ò p̀ [ ô d� r keqpÃ� [ k_� � � Ã� � � � ò p̀ [ ô d� l r qmr qp� í � [ � ò p̀ [ ô d�ekal oj [ qel k�ekao[ pqor ^qr ò �qd[ q�ar k^qel kp� [ p
qd` � ekpqeqr qel kÖp� moej [ ov� ekq̀ oa[ ^` � t eqd� qd` � chl ] [ h� ò p̀ [ ô d� h[ k_p̂ [ m̀ ÀMR� � � ê� � « � l a� ek^l j ekc� PdC
p̂ dl h[ op�[ k_�ml pq_l ^ql o[ h�à hhl t p�ò ml oq�_ep̂ l s` oekc�qd` eo�mol pm̀ ^qes` �cr e_` �l o�_` m[ oqj ` kq�qdol r cd�qd`
Pr ò �ml oq[ h�] ` al ò �fl ekekcÀ�R̀ p̀ [ ô d�sepe] eheqv�d[ p�] ` ^l j ` �[ �_eò ^q�ò ^or eqj ` kq�j ` ^d[ kepj À

Cl ^ql o[ h�R` ^or eqj ` kq�Tdol r cd�Pr ò �Pl oq[ h�¯M[ kem[ h°

l a�ek^l j ekc�PdC�p̂ dl h[ op�[ k_�ml pq_l ^ql o[ h�à hhl t p�[ q�M[ kem[ h
@̂ [ _` j v�l a�Hecd` o�D_r ^[ qel k�_ep̂ l s` ò _�qd` eo�cr e_` �l o

_` m[ oqj ` kq�qdol r cd�qd` �Pr ò �ml oq[ h�] ` al ò �fl ekekcÀ

� � ê� � «

Sl r ô ` Â��Sl r ô ` Â�S[ kqdl pd�KV�ekq̀ osè t Ã�M[ v�� � � � Ä�^l ool ] l o[ q̀ _�ek�m̀ ` oçò sè t ` _�^[ p̀ �pqr _v�¯S[ ] Ã�@dj ` _�¦
A[ c[ hgl qeÃ�� � � � �í �Jl r ok[ h�l a�C[ q[ �S^è k^` Ã�Ikal oj ` qoê pÃ�[ k_�Beq[ qel k�Sqr _è p°

M[ kem[ hÖp�� � � � �p[ qepa[ ^qel k�o[ qekc�ep�� � �l r q�l a�� � �í �qd` �decd` pq�ek�qd` �^l dl oqÀ�Td` �[ t [ o_p�j l _r h̀ Ã�t dê d
d[ p�a[ eh̀ _�l o�] ` ` k�[ ] [ k_l k` _�[ q�j l pq�ekpqeqr qel kp�ek�qd` �_[ q[ p̀ qÃ�ep�[ ^qes` �[ k_�m̀ oal oj ekc�[ q�� �l r q�l a��
[ q�M[ kem[ h�í �_` mhl v` _�al o�ekq̀ ok[ h�p̀ ` _�co[ kq�[ mmol s[ h�t eqd�ml pqç[ t [ o_�heà ^v^h̀ �qo[ ^gekcÀ

Td` �[ ô deq̀ ^qr ò �ep�` umhê eqhv�dv] oe_Â�Pr ò �d[ k_h̀ p�chl ] [ h�sepe] eheqvÃ�] e] hel j ` qoê �^ò _e] eheqvÃ�[ k_�` uq̀ ok[ hç
a[ ^ekc�ò p̀ [ ô d�ekao[ pqor ^qr ò À�P[ o[ hh̀ h�ekq̀ ok[ h�pvpq̀ j p�d[ k_h̀ �qd` �ò cr h[ ql ov�ò ml oqekc�l ] hec[ qel kp�l a�� �
_eaà ò kq� Ik_e[ k� cl s` okj ` kq� [ c` k^è pÃ� ` [ ^d� t eqd� _eaà ò kq� ` kqeqv� _` aekeqel kp� [ k_� ò ml oqekc� ^[ h̀ k_[ opÀ
Tdep�ep�kl q�[ �a[ ehr ò �l a�qd` �] r v�_` ^epel k�í �eq�ep�[ �j [ qr ò �[ k_�_` he] ` o[ q̀ �_` peckÃ�] r ehq�l k�qd` �ò ^l ckeqel k
qd[ q� kl � pekch̀ � ^l j j ` ô e[ h�pvpq̀ j � ^[ k� p[ qepav� ] l qd� chl ] [ h� pq[ k_[ o_p� [ k_�qd` � ar hh� ^l j mh̀ ueqv� l a� Ik_e[ Öp
k[ qel k[ h�ò p̀ [ ô d�ò cr h[ ql ov�` kseol kj ` kqÀ

ÕAr eh_ekc�[ �ql l h�t l r h_�kl q�d[ s` �] ` ` k�[ �j [ fl o�q[ pgÃ�] r q�qd` �j [ fl o�q[ pg�t l r h_�d[ s` �] ` ` k�ql �s[ he_[ q̀
qd` � pvpq̀ j � [ k_� dl t � _l � I� ekq̀ oa[ ^` � qd[ q� pvpq̀ j � t eqd� pq[ k_[ o_� ek_` uekc� heg` � S^l mr p� l o� W` ] � l a
S^è k^` Õ
í �S[ kqdl pd�KVÃ�R̀ p̀ [ ô d�@_j ekepqo[ ql o
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� À� À̂�Ll l gekc�[ d` [ _Â�RIMS�ek�� � � �

Td` � � � � � � t deq̀ m[ m̀ o� ^l r h_� kl q� d[ s` � mò _ê q̀ _� t d[ q� qd` � h[ k_p̂ [ m̀ � t l r h_� hl l g� heg` � peu� v` [ op� h[ q̀ oÂ
^l j mhe[ k^` �j [ k_[ q̀ p�pdeaqekc�aol j �` j ] [ ocl ç] [ p̀ _�ql �ej j ` _e[ q̀ Ä�@I�j l sekc�aol j �[ �ò p̀ [ ô d�ql mê �ql �[ k
ekpqeqr qel k[ h�l m̀ o[ qekc�` um̀ ^q[ qel kÄ�ò p̀ [ ô d�` j ` oc` k^` �ek�k` t �c` l co[ mdè p�[ k_�ò cel kp�[ q�[ �m[ ^` �kl q
p̀ ` k�ek�[ �c` k` o[ qel kÀ�Td` �ekpqeqr qel kp�qd[ q�eks` pq̀ _�ek�ò p̀ [ ô d�ekal oj [ qel k�ekao[ pqor ^qr ò �[ d` [ _�l a�qdl p̀
pdeaqp�í �RTIÃ�M[ kem[ hÃ�Sl r qd[ j mql k�í �[ ò �] ` qq̀ o�ml peqel k` _�ql �ò pml k_�ql �` [ ^d�l a�qd` j �qd[ k�ekpqeqr qel kp
qd[ q�_` à oò _�qd` �_` ^epel k�l o�] r ehq�pvpq̀ j p�qd` v�^l r h_�kl q�pr pq[ ekÀ

Td` �qo[ f̀ ^ql ov�l a�qd` �k` uq�peu�v` [ op�ep�sepe] h̀ �ek�qd` �� � � � �` se_` k^` Â

@I�ò [ _ek` pp�t ehh�pl oq�ekpqeqr qel kpÀ�Td` �RIMS�eks` pqj ` kqp�j [ _` �] ` qt ` ` k�� � � � �[ k_�� � � � �[ ò �^ò [ qekc�[
_[ q[ � nr [ heqv� [ _s[ kq[ c` � qd[ q� t ehh� ^l j ml r k_� [ p� @I� ql l hp� ] ` ^l j ` � pq[ k_[ o_� ek� ò p̀ [ ô d� [ _j ekepqo[ qel kÀ
Ikpqeqr qel kp� t eqd�^h̀ [ kÃ�pqor ^qr ò _Ã�^l kqekr l r phv� r m_[ q̀ _� ò p̀ [ ô d�_[ q[ � ēk^hr _ekc�s[ he_[ q̀ _� ò p̀ [ ô d` o
mol aeh̀ pÃ� mr ] hê [ qel k� ò ^l o_pÃ� co[ kq� depql oè pÃ� [ k_� ^l hh[ ] l o[ qel k� k` qt l ogp°� t ehh� or k� @I� ql l hp� qd[ q� t l ogÀ
Ikpqeqr qel kp� t eqdl r q�qdep�al r k_[ qel k� t ehh�or k�@I�ql l hp� l k� kl epvÃ�pehl ` _�ekmr qp� [ k_� ò ^` es` �mol ml oqel k[ hhv
_` co[ _` _�l r qmr qpÀ�RTI�[ hò [ _v�o[ q̀ p�eqp�_[ q[ �nr [ heqv�[ p�pr aaê è kq�al o�@I�r p̀ À�M[ kem[ hÖp�dv] oe_�[ ô deq̀ ^qr ò
p̀ m[ o[ q̀ p�qd` �chl ] [ hhvçs[ he_[ q̀ _�h[ v` o�¯Pr ò °�aol j �qd` �k[ qel k[ hhvç̂ l j mhe[ kq�h[ v` o�mò ^ep̀ hv� ] ` ^[ r p̀ �qd`
chl ] [ h� h[ v` o� ep� t d` ò � @I� ^ò _e] eheqv� ep� ` pq[ ] hepd` _À� Td` � ekpqeqr qel kp� qd[ q� [ ^q� l k� qdep� _epqek^qel k� kl t � t ehh
d[ s` �[ �^l j ml r k_ekc�[ _s[ kq[ c` �] v�� � � � À

Bl j mhe[ k^` � t ehh� g` ` m� ` um[ k_ekcÀ� Td` � ar k_` o� j [ k_[ q̀ � t [ s` � ep� kl q� ^ò pqekc� í � eq� ep� _` ` m̀ kekcÀ
Ij j ` _e[ q̀ �O@�ò nr eò j ` kqpÃ�m̀ oçl r qmr q�qo[ ^gekc�l ] hec[ qel kpÃ�k[ qel k[ h�moel oeqv�[ heckj ` kq�j [ k_[ q̀ pÃ�[ k_
l m̀ k�_[ q[ �ml hê è p�[ ò �` [ ^d�[ __ekc�[ _j ekepqo[ qes` �pr oa[ ^` �[ ò [ À�Td` �ekpqeqr qel kp�[ hò [ _v�or kkekc�[ �RIMS
[ ] pl o] �` [ ^d�k` t �j [ k_[ q̀ �[ p�[ �^l kaecr o[ qel k�^d[ kc` À�Ikpqeqr qel kp�t eqdl r q�l k` �[ ] pl o] �` [ ^d�[ p�[ �j [ kr [ h
mol ^` ppÀ�Td` �c[ m�] ` qt ` ` k�qdl p̀ �qt l �ml peqel kp�t e_` kp�t eqd�` s` ov�k` t �ò nr eò j ` kqÀ

R` cel k[ h� k` qt l og� ` aà ^qp� t ehh� ^l j ml r k_À� @p� _l ^r j ` kq̀ _� ek� S` ^qel k� � À� Ã� qd` � ^ol ppçekpqeqr qel k[ h
ò p̀ [ ô d` o� _ep̂ l s` ov� qd[ q� ` j ` oc` p� t d` k� j r hqemh̀ � ekpqeqr qel kp� ek� [ � ò cel k� pd[ ò � qd` � p[ j ` � mh[ qal oj � ep
[ hò [ _v�sepe] h̀ �ek�qd` �Fr haÀ�@p�[ _l mqel k�col t p�[ ^ol pp�qd` �Fr haÃ�Sl r qd` [ pq�@pe[ Ã�[ k_�L[ qek�@j ` oê [ Ã�qd[ q
` aà ^q� ^l j ml r k_p� ek� t [ vp� qd[ q� kl � pekch̀ çekpqeqr qel k� ROI� ^[ ĥ r h[ qel k� ^[ mqr ò p� í � [ k_� qd[ q� ò j [ ek
pqor ^qr o[ hhv�r k[ s[ eh[ ] h̀ �ql �ekpqeqr qel kp�l k�] ` pml g` �pvpq̀ j pÀ

Td` �RIMS� ] ` ^l j ` p� [ �_[ q[ �h[ v` oÃ�kl q� [ �_` pqek[ qel kÀ�RTIÖp� l ] p̀ os[ qel k� í �Õml r o�vl r o�Pr ò �_[ q[ �ekql � [
_[ q[ �h[ g` � [ k_� r p̀ �Pl t ` o�AIÕ� í � [ k_�M[ kem[ hÖp�` umhê eq�dv] oe_� [ ô deq̀ ^qr ò � ] l qd�ml ekq�ql t [ o_�qd` �p[ j `
ar qr ò Â�[ �RIMS�qd[ q�ar k^qel kp�moej [ oehv�[ p�[ �pqor ^qr ò _Ã�s[ he_[ q̀ _�_[ q[ �al r k_[ qel k�à ` _ekc�l qd` o�ql l hp�¯@I
[ mmhê [ qel kpÃ� ekpqeqr qel k[ h� _[ pd] l [ o_pÃ� ^l j mhe[ k^` � ò ml oqekc� pvpq̀ j pÃ� ` um̀ oqep̀ � _ep̂ l s` ov� mh[ qal oj p°
o[ qd` o� qd[ k� [ p� [ � pq[ k_[ hl k` � _` pqek[ qel kÀ� Td` � ekpqeqr qel kp� qd[ q� r k_` opq[ k_� qdep� kl t Ã� [ k_� _` peck� qd` eo
[ ô deq̀ ^qr ò �[ ^^l o_ekchvÃ�t ehh�` uqo[ ^q�pr ] pq[ kqe[ hhv�j l ò �s[ hr ` �aol j �qd` eo�eks` pqj ` kq�] v�� � � � �qd[ k�qdl p̀
qò [ qekc�qd` �RIMS�[ p�qd` �` k_�ml ekqÀ
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� À� �L[ oc` �ò p` [ ô dçekq̀ kpes` �ekpqeqr qel kp
El o� h[ oc` � ò p̀ [ ô dçekq̀ kpes` � ekpqeqr qel kpÃ� [ � RIMS� ep� kl q� [ � ^l ks` kè k^` � ] r q� ` pp̀ kqe[ h� l m̀ o[ qekc
ekao[ pqor ^qr ò À�Td` �^l pq�l a�kl q�d[ sekc�^h̀ [ kÃ�ekq̀ co[ q̀ _�ò p̀ [ ô d�_[ q[ �[ q�qdep�p̂ [ h̀ �ep�j ` [ pr ò _�ek�j epp̀ _
o[ kgekcp� l mml oqr keqè pÃ� ^l j mhe[ k^` � a[ ehr ò pÃ� [ k_� pqo[ q̀ cê � _` ^epel kp� j [ _` � l k� ek^l j mh̀ q̀ � ekal oj [ qel kÀ
Ikpqeqr qel kp� l a� qdep� qvm̀ � l m̀ o[ q̀ � t eqdek� [ � ar k^qel k[ h� ` kseol kj ` kq� l a� ^l kpe_` o[ ] h̀ � ^l j mh̀ ueqv� í
] e] hel j ` qoê � mem̀ hek` pÃ� a[ ^r hqv� ` s[ hr [ qel k� pvpq̀ j pÃ� ^l j mhe[ k^` � ò ml oqekc� ao[ j ` t l ogpÃ� [ k_� qdeo_çm[ oqv
mh[ qal oj �ekq̀ co[ qel kp�í �qd[ q�[ �] ` pml g` �pvpq̀ j �j r pq�j [ q̂ d�ek�ar hh�[ k_�j [ ekq[ ek�ek_` aekeq̀ hvÀ

Td` �] r eh_�^[ p̀ �ep�^ò _e] h̀ �[ q�qdep�qè oÃ�] r q�l khv�r k_` o�[ �k[ ool t �p̀ q�l a�^l k_eqel kpÂ�[ �mol s` k�h̀ c[ ^v�pvpq̀ j
[ hò [ _v� ` uepqpÃ� ep� [ ^qes` hv� j [ ekq[ ek` _Ã� [ k_� d[ p� [ � _` _ê [ q̀ _� q̀ ^dkê [ h� q̀ [ j � t eqd� kl � pr ^^` ppel k� oepgÀ
Wd` ò �qdl p̀ �^l k_eqel kp�dl h_Ã�[ �h[ oc` �ekpqeqr qel k�t eqd�peckeaê [ kq�ekq̀ ok[ h�IT�^[ m[ ^eqv�j [ v�d[ s` �h̀ ceqej [ q̀
ò [ pl kp� ql � pr pq[ ek� t d[ q� eq� d[ pÀ� Wd` ò � qd` v� _l � kl q� í � t d` ò � qd` � pvpq̀ j � ep� [ cekcÃ� r k_` opq[ aà _Ã� l o
_` m̀ k_` kq� l k� l k` � l o� qt l � ek_ese_r [ hp� t dl � ^l r h_� h̀ [ s` � í � qd` � oepg�mol aeh̀ � l a� ^l kqekr ekc�ql � ] r eh_�hl l gp
j [ q̀ oe[ hhv�_eaà ò kq�qd[ k�qd` �^l pq�l a�pt eq̂ dekcÀ

R̀ p̀ [ ô d� co[ kqp� [ _j ekepqo[ qel k� ep� l aq̀ k� qd` � pm̀ ^eaê � _` ^epel k� dekc` � [ q� qdep� qè oÀ� L[ oc` � ekpqeqr qel kp� t eqd
^l j mh̀ u� à _` o[ h� l o� j r hqeçar k_` o� co[ kq� ml oqal hel p� k` ` _� ql � ` s[ hr [ q̀ � qd` eo� mò ç[ t [ o_� [ k_� ml pqç[ t [ o_
t l ogahl t p� ek� _` q[ ehÃ� kl q� fr pq� [ q� qd` � pvpq̀ j � h̀ s` hÀ� Nl � ^l j j ` ô e[ h� RIMS� ar hhv� p[ qepaè p� ` s` ov� k[ qel k[ h� l o
[ c` k^vçpm̀ ^eaê � co[ kqp� ^l j mhe[ k^` � t l ogahl t Ã� [ k_� dv] oe_� [ ô deq̀ ^qr ò � í � ^l j j ` ô e[ h� RIMS� al o� ^l ò
ar k^qel kpÃ� pr mmh̀ j ` kq[ ov� ekq̀ ok[ h� ql l hp� al o� pm̀ ^eaê � c[ mp� í � ep� pq[ k_[ o_� mo[ ^qê ` � [ j l kc� j [ qr ò
ej mh̀ j ` kq[ qel kpÀ�Td` �nr ` pqel k�ep�kl q�t d` qd` o�pl j ` �ekq̀ ok[ h�_` s` hl mj ` kq�t ehh�] ` �ò nr eò _À�Iq�ep�t d` qd` o
[ � ar hh� ekçdl r p̀ � ] r eh_� ep� a[ pq̀ oÃ� ^d` [ m̀ oÃ� [ k_� hl t ` oçoepg� qd[ k� [ � ^l j j ` ô e[ h� mh[ qal oj � mhr p� q[ oc` q̀ _
pr mmh̀ j ` kq[ ov�ql l hpÀ

Ok` �[ ocr j ` kq�[ mmhè p�j l pq�pqol kchv�[ q�qdep�qè o�[ k_�ep�l aq̀ k�r k_` ot ` ecdq̀ _Â�^l j j r keqv�h̀ s` o[ c` À�L[ oc`
ekpqeqr qel kp� qd[ q� fl ek� qd` � Pr ò � r p̀ o� col r m� c[ ek� _epmol ml oqel k[ q̀ � ekahr ` k^` � l s` o� qd` � mol _r ^q� ol [ _j [ mÃ
pd[ mekc�_` s` hl mj ` kq�moel oeqè p� [ hl kcpe_` �m̀ ` o�ekpqeqr qel kpÀ�Sl r qd[ j mql kÖp�ò p̀ [ ô d�pvpq̀ j p� q̀ [ j Ã�al o
ekpq[ k^` Ã� d[ p� t l og` _� qdol r cd� qd` � UK� r p̀ o� ^l j j r keqv� ql � ah[ c� [ k_� ` p̂ [ h[ q̀ � mol _r ^q� c[ mp� í � j l pq
ò ^` kqhv� qd` � [ ^qeseqè p� j l _r h̀ � í � qd[ q� t l r h_� d[ s` � q[ g` k� v` [ op� ql � pr oa[ ^` � [ k_� [ __ò pp� ek� [ � pekch̀ ç
ekpqeqr qel k�] r eh_À�@�mol moè q[ ov�pvpq̀ j �d[ p�kl �` nr es[ h̀ kq�j ` ^d[ kepj À

Td` �] r eh_çl oç] r v�^[ ĥ r hr p�ep�kl q�r keal oj �í �ekpqeqr qel k�pex` Ã�ò p` [ ô d�ekq̀ kpeqvÃ�[ k_�pqo[ q̀ cê �[ j ] eqel k
` [ ^d�pdeaq�qd` �_` ^epel k�ek�mò _ê q[ ] h̀ �t [ vpÀ

� �

í �F` j j [ �Eeqxpej j l kpÃ
R̀ p̀ [ ô d�Svpq̀ j pÃ�Ukes` opeqv�l a�Sl r qd[ j mql k�¯UK°

ÕWeqd�Pr ò Ã�vl r �c` q�qd` �] ` k` aeq�l a�] l qd�t l oh_p�í �vl r �c` q�qd` �ò he[ ] eheqvÃ�] r q
[ hpl �vl r �c` q�ql �_oes` �] ` pq�mo[ ^qê ` �qdol r cd�` s` ovl k` �^l j ekc�ql c` qd` o�[ k_

ekahr ` k^ekc�qd` �_` s` hl mj ` kqÀÕ



� À� �Sj [ hh̀ o�[ k_�q̀ [ ^dekcçal ^r p` _�ekpqeqr qel kp

� À� �Repekc�[ k_�[ pmeo[ kq�ekpqeqr qel kp

Td` �pqor ^qr o[ h�[ ocr j ` kq�al o�] r vekc�o[ qd` o�qd[ k�] r eh_ekc�ep�[ ^qr [ hhv�pqol kc` o�al o�pj [ hh̀ o�ekpqeqr qel kp�[ k_�eq
ep�pqol kc` o�al o�[ � ò [ pl k�qd[ q�qd` �^l pq�^l j m[ oepl k� l ] p̂ r ò pÀ�Td` �aeu` _�^l pqp� l a� ] r eh_ekc�[ �RIMS�_l �kl q
p̂ [ h̀ �t eqd�ekpqeqr qel k�pex` À�@�pj [ hh�ekpqeqr qel k�m[ vp�ol r cdhv�qd` �p[ j ` �_` s` hl mj ` kq�[ k_�j [ ekq̀ k[ k^` �^l pq
[ p�[ �h[ oc` �l k` Ã�] r q�pmò [ _p�eq�[ ^ol pp�[ �pj [ hh̀ o�ò p̀ [ ô d�] [ p̀ Ã�[ �pj [ hh̀ o�IT�q̀ [ j Ã�[ k_�[ �pj [ hh̀ o�] r _c` qÀ
Td` �` aà ^qes` �^l pq�m̀ o�ò p̀ [ ô d` o�ep�decd` oÀ�Td` �oepg�l a�pq[ aa�_` m̀ k_` k^v�ep�decd` oÀ�Td` �ò ^l s` ov�^l pq�ea
qd` �mol f̀ ^q�a[ ehp�ep�mol ml oqel k[ hhv�h[ oc` oÀ

Sj [ hh̀ o� ekpqeqr qel kp� [ ò � [ hpl � h̀ pp� heg` hv� ql � d[ s` � _` _ê [ q̀ _� ò p̀ [ ô d� IT� ^[ m[ ^eqv� ek� qd` � aeopq� mh[ ^` À� Td`
` aà ^qes` � ^l pq� l a� ] r eh_ekc�ep�kl q� fr pq�qd` �_` s` hl mj ` kq� ] r _c` q� í �eq�ep�qd[ q� ] r _c` q�mhr p�qd` � l mml oqr keqv
^l pq� l a�_es` oqekc�t d[ q̀ s` o�IT�^[ m[ ^eqv�qd` �ekpqeqr qel k�_l ` p�d[ s` � [ t [ v�aol j � l qd` o�ekpqeqr qel k[ h�moel oeqè pÀ
Pr ò Öp� s` k_l oçj [ k[ c` _� ej mh̀ j ` kq[ qel k� [ k_� l kcl ekc� pr mml oq� d[ s` � decd` o� ò h[ qes` � s[ hr ` � mò ^ep̀ hv� ek
qdep�^l kq̀ uqÃ�kl q�hl t ` oÀ

Td` � pr os` v� _[ q[ � ^l kaeoj p� qd` � m[ qq̀ okÂ� pj [ hh� ekpqeqr qel kp� ò ml oq� ^l j m[ o[ ] h̀ � p[ qepa[ ^qel k� ql � h[ oc` � l k` pÃ
[ k_�qd` �s[ hr ` �mol ml peqel k�p̂ [ h̀ p�` aà ^qes` hv�_l t k�ql �qd` �pj [ hh̀ pq�^l dl oqp�ek�qd` �_[ q[ p̀ qÀ�Eh̀ ue] h̀ �moê ekc
ep�[ �k[ j ` _�moel oeqv�al o�� � « � l a�ò pml k_` kqpÃ�^l k^` kqo[ q̀ _�ek�qdep�qè o�í � [ �peck[ h� l a�h[ q̀ kq�_` j [ k_�aol j
ekpqeqr qel kp�qd[ q�t [ kq�qd` �ar k^qel k[ heqv�] r q�k` ` _�[ �moê ekc�j l _` h�qd[ q�aeqp�qd` eo�p̂ [ h̀ À�@fj [ k�Ukes` opeqv�ep
qd` �mol ql qvm̀ �^[ p̀ �al o�qdep�p̀ cj ` kqÂ�Pr ò �hes` �ek�peu�j l kqdpÃ�j [ k[ c` _�t eqdl r q�[ kv�_` _ê [ q̀ _�k` t �deò pÃ
_` hes` oekc� ej j ` _e[ q̀ � sepe] eheqv� [ k_� ò ml oqekc� c[ ekp� al o� [ k� ekpqeqr qel k� qd[ q� d[ _� mò sel r phv� pm̀ kq� qdò `
v` [ op�a[ ehekc�ql �] r eh_�[ k�` nr es[ h̀ kq�pvpq̀ j �ekq̀ ok[ hhvÀ

El o�ekpqeqr qel kp� ] r eh_ekc�qd` eo� ò p̀ [ ô d�mol aeh̀ � l k�qd` �chl ] [ h�pq[ c` � í �pr ^d� [ p�k` t ` o� r kes` opeqè p�ek�qd`
Fr haÃ� o[ me_hv� col t ekc� ekpqeqr qel kp� ek� Sl r qd� [ k_� Sl r qd` [ pq� @pe[ Ã� [ k_� ` j ` ocekc� ò p̀ [ ô d� r kes` opeqè p� ek
L[ qek�@j ` oê [ �í �qd` �RIMS�_` ^epel k�^[ ooè p�[ �_ej ` kpel k�qd[ q�ep�[ ] p̀ kq�aol j �qd` �h[ oc` çekpqeqr qel k�^[ ĥ r hr pÄ
eq�ep�kl q�moej [ oehv�[ ] l r q�` aaê è k^vÃ�] r q�o[ qd` o�sepe] eheqvÀ

@� mr ] hê � ò p̀ [ ô d� ml oq[ h� ekq̀ ô l kk` ^q̀ _� t eqd� mh[ qal oj p� heg` � S^l mr p� [ k_� ORBIC� ep� qd` � j ` ^d[ kepj � ] v
t dê d� [ k� ekpqeqr qel k� ` pq[ ] hepd` p� ^ò _e] eheqv� ek� qd` � ekq̀ ok[ qel k[ h� ò p̀ [ ô d� h[ k_p̂ [ m̀ À� R[ kgekcp� ] l _è pÃ
co[ kq� [ c` k^è pÃ� [ k_� ml q̀ kqe[ h� ò p̀ [ ô d� m[ oqk` op� [ pp̀ pp� ekpqeqr qel kp� qdol r cd� qd` eo� _[ q[ � mò p̀ k^` � í
qdol r cd� qd` � ^l j mh̀ q̀ k` pp� [ k_� aek_[ ] eheqv� l a� qd` eo� ò p̀ [ ô d` o� mol aeh̀ pÃ� qd` � s[ he_[ q̀ _� [ ^^r o[ ^v� l a� qd` eo
mr ] hê [ qel k�ò ^l o_pÃ�[ k_�qd` �_ep̂ l s` o[ ] eheqv�l a�qd` eo�` um̀ oqep̀ À�@�CIY�pvpq̀ j �_l ` p�kl q�^l j ` �t eqd�[ �chl ] [ h
_ep̂ l s` ov� h[ v` oÀ� Iq� ^l j ` p� t eqd� t d[ q̀ s` o� qd` � ekpqeqr qel k� ^[ k� ] r eh_� [ k_� j [ ekq[ ekÃ� pq[ oqekc� aol j � x` ol
^ò _e] eheqv�t eqd�qd` �pvpq̀ j p�qd[ q�j [ qq̀ oÀ

R[ kgekcp� mò ppr ò � j [ g` p� qdep� ^l k^ò q̀ � al o� Fr ha� ekpqeqr qel kpÀ� Ik� qdep� ` kseol kj ` kqÃ� [ � k[ qes` � S^l mr pçql ç
S^eV[ h�ekq̀ co[ qel k�ep�kl q�[ �à [ qr ò Ã�eq�ep�[ �pqo[ q̀ cê �ò nr eò j ` kqÀ�Td` �ekpqeqr qel kp�ek�qd` �� � � � �^l dl oq�aol j
qdep�ò cel k�d[ s` �[ ] pl o] ` _�qdep�ml ekqÂ�@fj [ k�Ukes` opeqv�[ k_�Kd[ hea[ �Ukes` opeqv�] l qd�_` p̂ oe] ` �qd` �o[ kgekcp
mem̀ hek` �ar k^qel k�[ p�[ j l kc�qd` �h̀ [ pq�ò mhê [ ] h̀ �[ pm̀ ^qp�l a�qd` �pvpq̀ j À

El o�ekpqeqr qel kp�[ ^qes` hv�col t ekc�qd` eo�ò p̀ [ ô d` o�] [ p̀ �í �t d` qd` o�qdol r cd�pqor ^qr ò _�q[ h̀ kq�ò ^or eqj ` kq
mol co[ j p� l o� l oc[ kê � ` um[ kpel k� í �Pr ò Öp� [ r ql j [ q̀ _�mol aeh̀ � l k] l [ o_ekc�_` hes` op� [ __eqel k[ h�ej j ` _e[ q̀
s[ hr ` À� R̀ p̀ [ ô d` op� [ ooesekc�aol j �ekq̀ ok[ qel k[ h�ekpqeqr qel kp� ] oekc�mr ] hê [ qel k�depql oè p�_epqoe] r q̀ _� [ ^ol pp
j r hqemh̀ � _[ q[ ] [ p̀ p� [ k_� e_` kqeaè o� pvpq̀ j pÀ� H[ os` pqekc� [ k_� ò ^l k^ehekc� qd[ q� depql ov� j [ kr [ hhv� ep� [
peckeaê [ kq�[ _j ekepqo[ qes` �] r o_` k�[ q�p̂ [ h̀ Ä�Pr ò �d[ k_h̀ p�eq�[ r ql j [ qê [ hhvÀ�@q�M[ kem[ h�@̂ [ _` j v�ek�Ik_e[ Ã�[ p
_l ^r j ` kq̀ _� ek� S` ^qel k� � À� Ã� qd` � ml oq[ h� d[ p� ] ` ^l j ` � [ � _eò ^q� ò ^or eqj ` kq� ^d[ kk` hÀ� Td` � j [ fl oeqv� l a
ek^l j ekc� ò p̀ [ ô d` op� _ep̂ l s` o� qd` eo� mol pm̀ ^qes` � cr e_` � l o� _` m[ oqj ` kq� qdol r cd� eq� ] ` al ò � ` s` o� j [ gekc
al oj [ h�^l kq[ ^q�t eqd�qd` �ekpqeqr qel kÀ

� �



ÕH[ sekc�[ �pvpq̀ j �heg` �Pr ò � t ehh�_` aekeq̀ hv�d` hm�[ k�ekpqeqr qel k�ek�mol se_ekc�] ` qq̀ o�_[ q[ �ql �qd` �o[ kgekc
[ c` k^v�ek�q̀ oj p�l a�[ kv�] e] hel j ` qoê pÀÕ�
í �S[ kqdl pd�KVÃ�M[ kem[ h�@̂ [ _` j v�l a�Hecd` o�D_r ^[ qel k

El o� [ pmeo[ kq� ekpqeqr qel kpÃ� qd` � RIMS� s[ hr ` � mol ml peqel k� ep� kl q� [ _j ekepqo[ qes` � ` aaê è k^vÀ� Iq� ep� qd`
ekao[ pqor ^qr ò �qd[ q�j [ g` p�[ �ò p̀ [ ô d�^l j j r keqv�sepe] h̀ Ã�aek_[ ] h̀ Ã�[ k_�^l kk` ^q̀ _�í �ql �qd` �t l oh_�l r qpe_` Ã
[ k_�ql �eqp̀ haÀ

í �S[ kqdl pd�KVÃ
R̀ p̀ [ ô d�@_j ekepqo[ ql oÃ�M[ kem[ h�@̂ [ _` j v�l a�Hecd` o�D_r ^[ qel k� Īk_e[ °

ÕH[ sekc�[ �pvpq̀ j �heg` �Pr ò Ã�t d` k�j [ kv�l a�l r o�a[ ^r hqè p�t oeq̀ �[ k�ekq̀ ok[ qel k[ h
co[ kqÃ�qd` v�^[ k�` [ pehv�mr q�qdep�[ p�[ �hekg�[ k_�[ �co[ kqekc�[ c` k^v�í �k[ qel k[ hhv

[ k_�ekq̀ ok[ qel k[ hhv�í �[ ò �ò [ _v�ql �[ ^^` mq�qd` �_[ q[ �aol j �d` ò ÀÕ

@�_epqek^q� ] r q� ò h[ q̀ _�s[ hr ` �ep� ò p̀ [ ô d` o� ^l hh[ ] l o[ qel k�a[ ^eheq[ qel kÃ� t dê d�ep� j l pq�sepe] h̀ � [ q�ekpqeqr qel kp
[ ^qes` hv� p̂ [ hekc� qd` eo� [ ^qeseqvÀ� @p� S` ^qel k� � À� � _l ^r j ` kqpÃ� qdep� ` uq̀ k_p� [ ^ol pp� ekpqeqr qel k[ h� ] l r k_[ oè p
t d` k� m̀ ` o� ekpqeqr qel kp�pd[ ò � qd` � p[ j ` �mh[ qal oj Â� ò p̀ [ ô d` op� t dl � t ` ò � c` l co[ mdê [ hhv�mol uej [ q̀ � ] r q
ekal oj [ qel k[ hhv� epl h[ q̀ _� aol j � ` [ ^d� l qd` o� ] ` ^l j ` � j r qr [ hhv� _ep̂ l s` o[ ] h̀ À� El o� [ pmeo[ kq� ekpqeqr qel kp� ek
ò cel kp� t d` ò � Pr ò � [ _l mqel k� ep� ^l k^` kqo[ qekcÃ� qdep� ^ol ppçekpqeqr qel k[ h� _ep̂ l s` ov� ep� [ � ^l j ml r k_ekc
] ` k` aeq�t eqd�kl �` nr es[ h̀ kq�ek�[ �] ` pml g` çpvpq̀ j �t l oh_À
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� À� �Nl kçr kes` opeqv�ò p` [ ô d�l oc[ kep[ qel kp
RTI� Ikq̀ ok[ qel k[ hÖp�` um̀ oè k^` �ml ekqp�ql � [ k� r k_` op̀ os` _� p̀ cj ` kqÂ�[ mmhè _� ò p̀ [ ô d�ekpqeqr q̀ pÃ�^l kqo[ ^q
ò p̀ [ ô d� l oc[ kep[ qel kp�¯BROp°Ã�[ k_�cl s` okj ` kq� ò p̀ [ ô d�h[ ] p�al o� t dl j �Pr ò Öp�s[ hr ` �ep�kl q� [ ^[ _` j ê
ò mr q[ qel k�] r q�] r pek` pp�_` s` hl mj ` kq�[ k_�ekq̀ ok[ h�` um̀ oqep̀ �j [ k[ c` j ` kqÀ

Td` �chl ] [ h�^l kqo[ ^q�ò p̀ [ ô d�l oc[ kep[ qel k�j [ og` q�t [ p�s[ hr ` _�[ q�[ mmol uej [ q̀ hv�USC�� � �] ehhel k�ek�� � � � Ã
mol f̀ ^q̀ _�ql �USC��� � �] ehhel k�] v�� � � � ÀMS�M[ fl o�kl kçr kes` opeqv�ò p̀ [ ô d�m̀ oal oj ` op�í �R@NCÃ�Aol l gekcpÃ
MITRDÃ� SRI� Ikq̀ ok[ qel k[ hÃ� A[ qq̀ hh̀ Ã� [ k_� _l x` kp� l a� l qd` op� í � ^l hh̀ ^qes` hv� ` j mhl v� q̀ kp� l a� qdl r p[ k_p� l a
ò p̀ [ ô d` op�[ k_�a[ ^` �qd` �p[ j ` �mol aeh̀ �j [ k[ c` j ` kqÃ�^l j mhe[ k^` Ã�[ k_�` um̀ oqep̀ �_ep̂ l s` ov�^d[ hh̀ kc` p�[ p
r kes` opeqè pÀ�RTIÖp�` um̀ oè k^` �_` j l kpqo[ q̀ p�qd[ q�qd` �j l _` h�qo[ kph[ q̀ p�_eò ^qhvÂ�qd` �mol aeh̀ �j [ k[ c` j ` kqÃ
^l j mhe[ k^` � qo[ ^gekcÃ� [ k_� ` um̀ oqep̀ � _ep̂ l s` ov� ^d[ hh̀ kc` p� qd[ q� _oes` � RIMS� [ _l mqel k� ek� r kes` opeqè p� [ ò
pqor ^qr o[ hhv�e_` kqê [ h�ek�[ mmhè _�ò p̀ [ ô d�l oc[ kep[ qel kpÀ�Td` �p̀ cj ` kq�ep�r k_` op̀ os` _Ã�kl q�r kpr eq̀ _À
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Wd` k�Ar eh_ekc�R` j [ ekp�[ k�Omqel k

Ar eh_ekc�d[ p� [ � h̀ ceqej [ q̀ � ^[ p̀ �ek� [ �pj [ hh�kr j ] ` o� l a�pm̀ ^eaê �^eô r j pq[ k^` pÀ� Ikpqeqr qel kp� l m̀ o[ qekc� [ q� [
s` ov�h[ oc` �p̂ [ h̀ �j [ v�a[ ^` �hê ` kpekc�^l pqp�qd[ q�[ ò �c` kr ek` hv�mol de] eqes` �qdl r cd�qdep�^l k_eqel k�l khv�dl h_p
ea�qd` �ekpqeqr qel k�^[ k� [ hpl �pr pq[ ek� [ k�ek_` aekeq̀ � l kcl ekc�_` s` hl mj ` kq�^l j j eqj ` kqÃ�t dê d�ep� [ � p̀ m[ o[ q̀
[ k_� aò nr ` kqhv� r k_` ò pqej [ q̀ _� ò nr eò j ` kqÀ� Ikpqeqr qel kp� t eqd� t l ogahl t � ò nr eò j ` kqp� qd[ q� d[ s` � kl
^l j j ` ô e[ h�` nr es[ h̀ kqÃ�s` oeaè _�qdol r cd�oecl ol r p�j [ og` q�[ pp̀ ppj ` kqÃ�kl q�[ ppr j ` _Ã�j [ v�d[ s` �col r k_p
al o� ^r pql j � _` s` hl mj ` kqÀ� @k_� ekpqeqr qel kp� [ hò [ _v� l m̀ o[ qekc� [ � j [ qr ò Ã� [ ^qes` hv� j [ ekq[ ek` _� h̀ c[ ^v
pvpq̀ j Ã�t eqd�[ �_` _ê [ q̀ _�q̀ [ j �[ k_�kl �pr ^^` ppel k�oepgÃ�j [ v�d[ s` �j l ò �ql �hl p̀ �aol j �j eco[ qel k�qd[ k�aol j
^l kqekr ` _�eks` pqj ` kq�ek�t d[ q�qd` v�d[ s` À�Wd` ò �qd` p̀ �^l k_eqel kp�c` kr ek` hv�[ mmhvÃ�qd` �^l j j ` ô e[ h�^[ p̀
ep�t ` [ g` oÀ

Td` �` se_` k^` �_l ` p�kl q�pr cc` pq�qd[ q�] r eh_ekc�ep�[ ht [ vp�qd` � t ol kc�^dl ê ` À�Td` ò � [ ò �^eô r j pq[ k^` p
t d` ò � eq� ò j [ ekp� [ � _` à kpe] h̀ � m[ qdÀ� Ar q� qdl p` � ^eô r j pq[ k^` p� [ ò � k[ ool t ` o� qd[ k� j l pq� ekpqeqr qel kp
ò ^l ckep` �í �[ k_�qd` �^l k_eqel kp�r k_` o�t dê d�] r vekc�j l pq�^h̀ [ ohv�l r qm̀ oal oj p�[ ò �] ol [ _` oÀ

Wd` ò �qd` �Dse_` k^` �Ml pq�Sqol kchv�E[ sl r op�Ar vekcÀ

�Td` �^l j j ` ô e[ h�^[ p̀ �ep�^h̀ [ ò pq�r k_` o�qdò ` �^eô r j pq[ k^` pÀ�EeopqÃ�t d` k� [ k�ekpqeqr qel k�ep�pq[ oqekc�aol j
p̂ o[ q̂ dÂ� qd` � ar hh� heà ^v^h̀ � ^l pq� l a� ^r pql j � _` s` hl mj ` kq� í � ] r eh_Ã� ekq̀ co[ qel kÃ� j [ ekq̀ k[ k^` Ã� [ k_� pq[ aa
^l kqekr eqv� í � ep� ^l kpepq̀ kqhv� r k_` ò pqej [ q̀ _Ã� [ k_� qd` � c[ m� ] ` qt ` ` k� mol f̀ ^q̀ _� [ k_� [ ^qr [ h� ^l pq� t e_` kp
l s` o� qej ` À� S` ^l k_Ã� t d` k� qd` � _` ^epel k� ep� ] ` ekc� _oes` k� ] v� ekq̀ ok[ h� IT� [ _sl ^[ ^v� o[ qd` o� qd[ k� pqo[ q̀ cê
[ pp̀ ppj ` kqÂ� ] r eh_� _` ^epel kp� j [ _` � m̀ opl k[ hhv� q̀ k_� ql � ] ` � ml l ohv� p̂ l m̀ _� [ k_� ò pepq[ kq� ql � ^l r op̀
^l oò ^qel kÀ�Tdeo_Ã� t d` k�qej ` hek` �mò ppr ò �ep� ò [ h� í � [ p�eq� t [ p�al o�PUJ�Bl hl j ] e[ Ã�@fj [ k�Ukes` opeqvÃ� [ k_
qd` �j [ fl oeqv�l a�� � � � �pr os` v�ò pml k_` kqpÀ�@�^l j j ` ô e[ h�RIMS�ep�l m̀ o[ qel k[ h�ek�j l kqdpÄ�[ �^r pql j �] r eh_
q[ g` p� � � ê� � � j l kqdp� ql � ò [ ^d� ] [ pê � ar k^qel k[ heqvÃ� [ k_� hl kc` o� pqehh� ql � ò [ ^d� qd` � ekq̀ co[ qel k� _` mqd� [
^l j j ` ô e[ h�mh[ qal oj �_` hes` op�aol j �_[ v�l k` À

� �

� À� �Td` �m[ oqe[ h�] r eh_�m[ qq̀ ok
Td` �` se_` k^` �ò s` [ hp�[ �^l kpepq̀ kq�dv] oe_Â�ekpqeqr qel kp�qd[ q�^dl l p̀ �Pr ò �al o�^l ò �RIMS�ar k^qel kp�pqehh�] r eh_
ekq̀ ok[ hhv�al o�pm̀ ^eaê �j l _r h̀ �c[ mpÀ�Td` �dv] oe_�ep�kl q�[ �^l j mol j ep̀ �í �eq�ep�t d` ò �^l j j ` ô e[ h�^l s` o[ c`
` k_p�[ k_�ekpqeqr qel kçpm̀ ^eaê �t l ogahl t �k` ` _p�] ` cekÀ

R` p` [ ô d�co[ kqp�[ _j ekepqo[ qel k�í �pm[ kkekc�mò ç[ t [ o_�mol ^` pp̀ p�qdol r cd�ml pqç[ t [ o_�^l j mhe[ k^` �í �ep
qd` � ar k^qel k� j l pq� aò nr ` kqhv� pr mmh̀ j ` kq̀ _� l o� _epmh[ ^` _� ] v� ekq̀ ok[ h� _` s` hl mj ` kqÀ� N[ qel k[ h� ar k_` o
ò nr eò j ` kqp� [ ò � r kenr ` � ql � ` [ ^d� ^l r kqov� [ k_� l oc[ kep[ qel kÄ� ^r pql j ep[ qel k� ep� [ ht [ vp� ò nr eò _Ã� [ k_� kl
^l j j ` ô e[ h�RIMS�ar hhv�p[ qepaè p�` s` ov�ekpqeqr qel k[ h�t l ogahl t À

Tdep� m[ qq̀ ok� ò ah̀ ^qp� [ � pqor ^qr o[ h� hej eq[ qel k� l a� qd` � RIMS� ^[ q̀ cl ov� ] ol [ _hvÀ� Bl j j ` ô e[ h� RIMS� mh[ qal oj p
qo[ ^g� co[ kqp� [ p� ò p̀ [ ô d� ekal oj [ qel k� l ] f̀ ^qpÄ� qd` v� _l � kl q� ar hhv� ò mh[ ^` � _` _ê [ q̀ _� ` R@� pvpq̀ j pÀ
Ikpqeqr qel kp� t eqd� ^l j mh̀ u� à _` o[ h� co[ kq� ^l j mhe[ k^` � ò nr eò j ` kqp� ¯USç] [ p̀ _� NIH�NSE� ar k_` _
l oc[ kep[ qel kp°�qvmê [ hhv�or k�[ �RIMS�[ hl kcpe_` �_` _ê [ q̀ _�` R@�mh[ qal oj p�¯B[ vr p̀ Ã�Kr [ he�R̀ p̀ [ ô dÃ�Ikal D_°À
Td` �ekq̀ co[ qel k�c[ m�] ` qt ` ` k�RIMS�[ k_�` R@�aek[ k^` �pvpq̀ j p�ep�[ �gkl t k�m[ ek�ml ekq�[ ^ol pp�qd` �p̀ ^ql oÀ
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kl q�] ` �ò j l s` _�al ô ` _�[ �t l og[ ol r k_Â�ò p̀ [ ô d` op�aehh�[ k
` uq̀ ok[ h�al oj �[ k_�[ qq[ ^d�eq�[ p�PCEÃ�` kq̀ oekc�qd` �p[ j `
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_` mhl v` _
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Duq̀ ok[ h�[ k_�ekq̀ ok[ h�co[ kq�[ mmhê [ qel kp�j [ k[ c` _�` k_çql ç̀ k_
se[ �Er k_ekc�Omml oqr keqè p�j l _r h̀ Ä�qo[ ^` [ ] eheqv�aol j �ò nr ` pq
qdol r cd�ql �[ t [ o_Ä�^l j j ` kq�qdò [ _p�[ k_�[ mmol s[ h�t l ogahl t p
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[ ocr j ` kqp�h[ k_�[ k_�t dê d�a[ hh�ah[ qÀ
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Al qd� [ ò �s[ he_� ] r q�qd` �_` ^epel kçj [ gekc�ol l j � q̀ k_p�ql � ] ` � l ^^r mè _� ] v�_eaà ò kq�m̀ l mh̀ �_` m̀ k_ekc� l k
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[ k_�[ ppr j ekc�qd` v�t ehh�t l og�[ p�k` ` _` _�t eqdl r q�moel o�[ pp̀ ppj ` kq�ep�t d` ò �ml pqçej mh̀ j ` kq[ qel k�aoê qel k
] ` cekpÀ� Td` � qdeo_� ep� [ � ] r _c` qekc� _` ^epel kÂ� k[ qel k[ h� ò cr h[ ql ov� ò ml oqekcÃ� ekpqeqr qel kçpm̀ ^eaê � co[ kq
[ mmol s[ h� t l ogahl t pÃ� [ k_� AI� _[ pd] l [ o_� ekq̀ co[ qel k� t ehh� [ hj l pq� ^` oq[ ekhv� ò nr eò � pr mmh̀ j ` kq[ ov� ] r eh_pÃ
[ k_�ekpqeqr qel kp�qd[ q�mh[ k�al o�qdep�aol j �_[ v�l k` �] r eh_�ar k^qel k[ h�[ ô deq̀ ^qr ò pÄ�qdl p̀ �qd[ q�_ep̂ l s` o�eq�ml pqç
cl çhes` �qò [ q�eq�[ p�[ �a[ ehr ò À

Td` �[ t [ o_p�j l _r h̀ �m[ qq̀ ok�[ ^ol pp�qd` �^l dl oq�j [ g` p�qd` �pq[ g` p�^l k^ò q̀ Â�qd` �j l _r h̀ �t [ p�[ ] [ k_l k` _
l o�k` s` o�_` mhl v` _�[ q�[ q�h̀ [ pq�al r o�ekpqeqr qel kp�ek�qd` �� � � � �^l dl oqÀ�Td` �[ ^qeseqè p�j l _r h̀ �c[ m�ep�] ol [ _` o
pqehhÃ�p̀ ^ql oçt e_` �o[ qd` o�qd[ k�ekpqeqr qel kçpm̀ ^eaê À

Td` � ] r v�_` ^epel k� [ k_�qd` � [ ô deq̀ ^qr ò �_` ^epel k� [ ò �kl q�qd` �p[ j ` �qdekcÃ� [ k_�^l kah[ qekc�qd` j �ep� t d` ò
ej mh̀ j ` kq[ qel k� mh[ kp� j l pq� ò he[ ] hv� cl � t ol kcÀ� Kkl t ekc� t d[ q� vl r � [ ò � ] r vekcÃ� t d[ q� ò nr eò p� ^[ p̀ ç] vç
^[ p̀ �` s[ hr [ qel kÃ�[ k_�t d[ q�t ehh�k` ` _�pr mmh̀ j ` kq[ ov�_` s` hl mj ` kq�ò c[ o_h̀ pp�l a�s` k_l o�ep�kl q�[ �^[ s` [ q�ql
qd` �] r v�^[ p̀ À�Iq�ep�t d[ q�[ �t ` hhç̀ u` ^r q̀ _�] r v�_` ^epel k�hl l gp�heg` À

ÕW` �[ pg` _�qd` �ol l j Â�ep�[ kvl k` �_l ekc�qdep�t ` hhË�Seh̀ k^` À�Ds` ovl k` �d[ p�qd` �p[ j ` �mol ] h̀ j �í �qd` ò Öp
fr pq�kl �pqor ^qr ò _�_[ q[ �al oj [ qpÃ�kl �p̂ d` j [ �al o�[ ^qeseqv�_[ q[ Õ
í �F` j j [ �Eeqxpej j l kpÃ�Ukes` opeqv�l a�Sl r qd[ j mql k



� �

� À� �S` q�ò [ hepqê �ej mh̀ j ` kq[ qel k�` um̀ ^q[ qel kp
Ar vekc�ep�kl q�qd` �aekepd�hek` Ã�eq�ep�qd` �pq[ oqekc�^l k_eqel kÀ�Td` � ò qr ok� l k� [ �RIMS�eks` pqj ` kq� [ ^^r j r h[ q̀ p
l s` o� v` [ opÃ� kl q� [ q� cl çhes` Â� qdol r cd� pq̀ [ _v� ej mol s` j ` kq� ek� _[ q[ � nr [ heqvÃ� mol cò ppes` � [ ^qes[ qel k� l a
[ __eqel k[ h�j l _r h̀ pÃ�[ k_�qd` �ekq̀ ok[ h�[ heckj ` kq�t l og�qd[ q�^l kk` ^qp�ò p̀ [ ô d�ekal oj [ qel k�ql �ekpqeqr qel k[ h
_` ^epel kçj [ gekcÀ� Ikpqeqr qel kp�qd[ q�qò [ q�cl çhes` � [ p�qd` � l r q̂ l j ` � ^l kpepq̀ kqhv� r k_` oeks` pq�ek� ` u[ ^qhv�qd[ q
t l ogÀ

@� � � � � � OBLB� R̀ p̀ [ ô d� [ k[ hvpep� l a� j [ qr ò � US� RIMS� ej mh̀ j ` kq[ qel kp� ^d[ o[ ^q̀ oep̀ p� qd` � m[ qq̀ ok
mò ^ep̀ hvÂ� qdep� ep� [ � j [ o[ qdl kÃ� kl q� [ � pmoekqÀLS� V[ hr ` � _l ` p� kl q� [ ooes` � [ q� cl çhes` � ] r q� ekpq̀ [ _� [ ^^r j r h[ q̀ p
qdol r cd� pr pq[ ek` _� _[ q[ � ` koê dj ` kqÃ� eq̀ o[ qes` � ` um[ kpel k� l a� r p̀ � ^[ p̀ pÃ� [ k_� qd` � ^ol ppçekpqeqr qel k[ h
m[ oqk` opdemp�qd[ q�^l kk` ^q�[ �RIMS�ql �qd` �_` ^epel kp�eq�ep�j ` [ kq�ql �ekal oj À�Td` �Ukes` opeqv�l a�Ihhekl ep�Le] o[ ovÃ
t l ogekc� ek� pr pq[ ek` _� m[ oqk` opdem� t eqd� qd` � Oaaê ` � l a� qd` � Vê ` � Bd[ k^` hhl o� al o� R̀ p̀ [ ô dÃ� ] r ehq� Ihhekl ep
Dum̀ oqp� aol j � [ � S^l mr pçl khv� mr ] hê [ qel k� ml oq[ h� ek� � � � � � ekql � [ � j r hqeçpl r ô ` � _[ q[ p̀ q� pm[ kkekc� m[ q̀ kqpÃ
mò pp�^l s` o[ c` Ã�dl kl r opÃ� [ t [ o_pÃ� [ k_� ò p̀ [ ô d` o�_[ q[ p̀ qp� ] v� � � � � À�W[ pdekcql k�Ukes` opeqv�S^dl l h� l a
M` _ê ek` �] ` c[ k�t eqd�[ �^l kp̀ os[ qes` �al ^r p�l k�` um̀ oqep̀ �_ep̂ l s` ov�ek�� � � � �[ k_�` um[ k_` _�mol cò ppes` hv
aol j �qd` ò À

Td` � ekpqeqr qel kp� ek� qdep� ^l dl oq� qd[ q� ò ml oq� qd` � decd` pq� s[ hr ` � pd[ ò � l k` � ^d[ o[ ^q̀ oepqê Â� qd` v� d[ s` � ] ` ` k
or kkekc� qd` � pvpq̀ j � al o� v` [ opÃ� [ k_� eqp� s[ hr ` � d[ p� ^l j ml r k_` _� t eqd� ` [ ^d� pr ^^` ppes` � h[ v` o� l a� r p̀ � [ k_
cl s` ok[ k^` À�Td[ q�qo[ f̀ ^ql ov�ep�mò ^ep̀ hv�t d[ q�qd` �@Içò [ _ek` pp�[ ocr j ` kq�_` m̀ k_p�l kÀ�@�RIMS�qd[ q�d[ p
] ` ` k�^l kpepq̀ kqhv�j [ ekq[ ek` _Ã�mol cò ppes` hv�` koê d` _Ã�[ k_�cl s` ok` _�t eqd�ekpqeqr qel k[ h�[ ^^l r kq[ ] eheqv�al o
_[ q[ �nr [ heqv�] ` ^l j ` p�qd` �pqor ^qr ò _�al r k_[ qel k�aol j �t dê d�@I�ql l hp�mol _r ^` �ò he[ ] h̀ �l r qmr qpÀ�@�pvpq̀ j
qd[ q� t [ p� h[ r k^d` _� [ k_� h̀ aq� ] ` ^l j ` p� [ � _[ q[ ] [ p̀ À� Td` � qo[ kpeqel k� aol j � pvpq̀ j � l a� ò ^l o_� ql � ` kcek` � l a
ej m[ ^q�ep�kl q�[ �mol _r ^q�_` ^epel kÃ�eq�ep�[ k�ej mh̀ j ` kq[ qel k�_` ^epel kÃ�j [ _` �[ k_�ò j [ _` �l s` o�qej ` À
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BONBLUSIONÂ

Td` �Qr ` pqel k�H[ p
Bd[ kc` _



� �

Td` � � � � � � m[ m̀ o� [ pg` _Â� pdl r h_� vl r � ] r v� l o� ] r eh_� [ � ò p̀ [ ô d
ekal oj [ qel k�pvpq̀ j Ë�Td` � [ kpt ` o�ep�kl q�pej mhv�Õ] r vÕÃ�eq�ep�×r k_` opq[ k_
t d[ q�vl r �[ ò �_` ^e_ekcØÀ�@�RIMS�t [ p�l k^` �[ �pvpq̀ j �l a�ò ^l o_À�Iq�ep�kl t
[ k� l m̀ o[ qekc� pvpq̀ j � al o� qd` � ò p̀ [ ô d� l aaê ` � qd[ q� j r pq� à ` _� @I
[ mmhê [ qel kpÃ� ^l kk` ^q� ql � ^l j mhe[ k^` � ao[ j ` t l ogpÃ� ekq̀ co[ q̀ � t eqd
o[ kgekc� pvpq̀ j pÃ� [ k_� pr mml oq� pqo[ q̀ cê � _` ^epel kçj [ gekc� ek� ò [ h� qej ` À
Ar eh_ekc� qd[ q� pvpq̀ j � aol j � p̂ o[ q̂ d� ep� [ � nr [ heq[ qes` hv� _eaà ò kq
mol ml peqel k�qd[ k�eq�t [ p�` s` k�[ �à t �v` [ op�[ cl À

Dse_` k^` � aol j � [ � k` t � pr os` vÃ� pq[ g` dl h_` o� ekq̀ osè t pÃ� [ k_� [ k
r m_[ q̀ _�^l pq�[ k[ hvpep�ml ekqp�ek�l k` �_eò ^qel kÂ

Td` �aek[ k^e[ h�^[ p̀ Ã�qd` � l m̀ o[ qel k[ h�^[ p̀ Ã�[ k_�qd` �pqo[ q̀ cê
^[ p̀ � al o� ] r vekc� [ � mol s` k� ^l j j ` ô e[ h� RIMS� [ ò � pqol kc` o
kl t �qd[ k�qd` v�d[ s` �` s` o�] ` ` kÀ
Td` �qej ` �p[ sekcp� [ ò � ò [ h� ] r q� ò nr eò �dl k` pq�ao[ j ekcÄ�qd`
j l ò �_r o[ ] h̀ �^h[ ej �ep�qd[ q� ] r vekc� [ �^l j j ` ô e[ h�RIMS�^[ k
h̀ [ _� ql � ol h̀ � qo[ kpal oj [ qel k� aol j � pvpq̀ j � j [ ekq̀ k[ k^` � ql
_[ q[ �r p̀ À
Td` �^l k_eqel kp�r k_` o�t dê d�] r eh_ekc�ep�fr pqeaè _�[ ò �k[ ool t
[ k_� pm̀ ^eaê Ä� ekpqeqr qel kp� pq[ oqekc� aol j � p̂ o[ q̂ d� ek� � � � �
o[ ò hv�j ` ` q�qd` j À

Td` �nr ` pqel k�ep�kl q�t d` qd` o�ql �[ ^qÃ�] r q�o[ qd` o�dl t �nr ê ghv�ql �[ ^qÀ

El r o� al ô ` p� d[ s` � ^l ks` oc` _� ql � j [ g` � qdep� _` ^epel k� j l ò
r oc` kq�qd[ k�eq�d[ p�` s` o�] ` ` kÂ�

�À[ k�[ ^^` h̀ o[ qekc�^l j mhe[ k^` �t [ s` Ã�
� À@I�ò [ _ek` pp�[ p�[ k�ekpqeqr qel k[ h�ej m̀ o[ qes` Ã�
� Àekq̀ kpeavekc�chl ] [ h�o[ kgekcp�^l j m̀ qeqel kÃ�[ k_�
� À[ k� r kmò ^` _` kq̀ _� j l s` j ` kq� l a� ò p̀ [ ô d� q[ h̀ kq� [ ^ol pp

k[ qel k[ h� pvpq̀ j pÀ� D[ ^d� l a� qd` p̀ � al ô ` p� o[ ep̀ p� qd` � ^l pq� l a
ek[ ^qel k� [ k_�qd` �^l pq� l a� ] r eh_ekc� [ k� ` nr es[ h̀ kq�pvpq̀ j �ekç
dl r p̀ À

Bl k^hr pel k



@mm̀ k_ê ` p
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Td` � Ar v� spÀ� Ar eh_� TBO� B[ ĥ r h[ ql o� ep� [ � ^l j m[ kel k� ql l h� qd[ q� [ hhl t p� ekpqeqr qel k[ h� _` ^epel kçj [ g` op� ql
c` k` o[ q̀ � [ �^r pql j ep̀ _�ql q[ h�^l pq� l a� l t k` opdem�^l j m[ oepl k�al o�qd` eo�pm̀ ^eaê �^l kq̀ uqÀ�Up̀ op�ekmr q�qd` eo
ekpqeqr qel k�pex` Ã�^l kaecr o[ qel k�p̂ l m̀ Ã�^r oò kq�pvpq̀ j �pq[ qr pÃ�[ k_�hl ^[ h�pq[ aa�^l pqpÄ�qd` �^[ ĥ r h[ ql o�ò qr okp�[
aes` çv` [ o� ^l pq� ^l j m[ oepl k� [ ^ol pp� [ hh� ò h̀ s[ kq� ^l pq� ^[ q̀ cl oè p� í � l k` çqej ` � ej mh̀ j ` kq[ qel kÃ� [ kkr [ h
pq[ aaekcÃ� j [ ekq̀ k[ k^` Ã� p̀ ^r oeqv� [ k_� ^l j mhe[ k^` Ã� [ k_� l mml oqr keqv� ^l pqp� í � al o� ] l qd� [ � CIY� ] r eh_� [ k_� [
^l j j ` ô e[ h�RIMSÀ

M` qdl _l hl cvÂ
Tdò ` � ekpqeqr qel k� pex` � qè opÂ� Sj [ hh� r̄ k_` o� � � � � ETD� ò p̀ [ ô d` op°Ã� M` _er j � �̄ � � ê�Ã� � � °Ã� L[ oc` � l̄ s` o
�Ã� � � °Ã�t eqd�p̀ m[ o[ q̀ �^l pq�^r os` p�al o�` [ ^d
Ees` � ^l pq� ^[ q̀ cl oè p� j l _` hh̀ _� al o� qd` � CIY� ] r eh_Â� ej mh̀ j ` kq[ qel k� [ k_� _[ q[ � j eco[ qel kÄ� IT�[ _j ek
pq[ aaekcÄ� j [ ekq̀ k[ k^` � [ k_� q̀ ^dkê [ h� _` ] q� ]̄ ` k^dj [ og` _� [ q� � � ê� � « � l a� ekeqe[ h� ] r eh_� ^l pq� [ kkr [ hhv°Ä
p̀ ^r oeqv� [ k_�^l j mhe[ k^` � l s` od` [ _Ä� [ k_� l mml oqr keqv�^l pq� l a� j eppekc�ekq̀ co[ qel kp� [ k_�o[ kgekc�_[ q[
mem̀ hek` p
Bl j j ` ô e[ h� RIMS� ^l pqp� j l _` hh̀ _� l k� ej mh̀ j ` kq[ qel k� l̄ k` çqej ` °� [ k_� [ kkr [ h� hê ` kp̀ Ã� ^[ he] o[ q̀ _
[ c[ ekpq�� � � � �moê ekc�_[ q[ �[ k_�s[ he_[ q̀ _�[ c[ ekpq�^l kaeoj ` _�aecr ò p�aol j �qd` �ekq̀ osè t �^l dl oq
Sq[ aa� p[ sekcp� [ ppr j mqel kp� _o[ t k� aol j � qd` � � � � � � Pr ò � Up̀ o� Sr os` v� [̄ _j ek� qej ` � p[ sekcp� j ` _e[ kÂ
� � « Ã�j ` [ kÂ�� � « °�[ k_�ekq̀ osè t �_[ q[ Ä�[ hh�aecr ò p�ek�USC�t eqd�[ k�[ _fr pq[ ] h̀ �pq[ aa�^l pq�ekmr q�al o�kl kçUS
ekpqeqr qel kp

Wd` ò � qdep� t deq̀ m[ m̀ o� j [ g` p� qd` � nr [ heq[ qes` � ^[ p̀ � í � qdol r cd� aè h_� ` se_` k^` Ã� a[ ehr ò � m[ qq̀ okpÃ� [ k_
ekpqeqr qel k[ h�^l kq̀ uq�í �qd` �^[ ĥ r h[ ql o�j [ g` p�eq�nr [ kqeq[ qes` �[ k_�pm̀ ^eaê À�C` ^epel kçj [ g` op�^[ k�pqò ppçq̀ pq
qd` �aek_ekcp�[ c[ ekpq�qd` eo�l t k�pq[ aaekc�[ ppr j mqel kpÃ�[ _fr pq�al o�ò cel k[ h�^l pq�_eaà ò k^` pÃ�[ k_�[ ooes` �[ q�[
aecr ò �qd[ q�ò ah̀ ^qp�qd` eo�ekpqeqr qel k�o[ qd` o�qd[ k�[ �c` k` oê �] ` k^dj [ ogÀ

@mm̀ k_eu�@�í �TBO�B[ ĥ r h[ ql o�M` qdl _l hl cv
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@hh� � � � ò pml k_` kqp� [ ò � ^r oò kq� Pr ò � r p̀ opÀ� Nl � ekpqeqr qel kp� qd[ q� ` s[ hr [ q̀ _� [ k_� ^dl p̀ � ql � ] r eh_Ã� l o� qd[ q
^dr ok` _�aol j �Pr ò Ã�[ ò �ò mò p̀ kq̀ _�ek�qd` �p[ j mh̀ À�Eek_ekcp�pdl r h_�] ` �ò [ _�[ p�_eò ^qel k[ h�peck[ hp�aol j �[
ò q[ ek` _�r p̀ o�] [ p̀ �í �qd` v�[ ò �^l kpepq̀ kq�t eqd�ekq̀ osè t �` se_` k^` �[ k_�qd` �] ol [ _` o�heq̀ o[ qr ò Ã�] r q�[ ò �kl q
pq[ qepqê [ hhv� ò mò p̀ kq[ qes` � l a� qd` � ar hh� j [ og` qÀ� Wd` ò � qd` � pr os` v� mol se_` p� qd` � nr [ kqeq[ qes` � peck[ hÃ� qd`
pq[ g` dl h_` o�ekq̀ osè t �mol co[ j j ` � [ k_�_` pg� ò p̀ [ ô d�pvkqd` pep�mol se_` �qd` �nr [ heq[ qes` �_` mqdÄ�[ hh�qdò `
pqo[ k_p�[ ò �_` peck` _�ql �] ` �ò [ _�ql c` qd` oÀ

� �

Td` �� � � � �Pr ò �Up̀ o�Sr os` v�c[ qd` ò _�nr [ kqeq[ qes` �[ k_�nr [ heq[ qes` �_[ q[ �aol j �^r oò kq�Pr ò �r p̀ op�[ ^ol pp
p̀ s` k� ò cel kpÃ� mol se_ekc� qd` � aeopq� pvpq̀ j [ qê � ^ol ppçò cel k[ h� ` se_` k^` � ] [ p̀ � l k� ] r vçl oç] r eh_� l r q̂ l j ` p
pek^` � qd` � � � � � � RIMS� TBO� pqr _vÀ� Td` � pr os` v� t [ p� _` peck` _� ql � ^[ mqr ò � [ _l mqel k� ` um̀ oè k^` Ã� qej `
p[ sekcpÃ�p[ qepa[ ^qel kÃ�[ k_�ar qr ò �moel oeqè p�í �t eqd�m[ oqê r h[ o�[ qq̀ kqel k�ql �qd` �] [ ooè op�qd[ q�mò s` kq�_` ` m̀ o
pvpq̀ j �r p̀ À

M` qdl _l hl cvÂ
� � �r p[ ] h̀ �ò pml kp̀ p� �̄ � �ql q[ hÄ�� �` u^hr _` _�[ p�ekq̀ ok[ h�q̀ pq�` kqoè p°
F` l co[ mdê � _epqoe] r qel kÂ� Nl oqd� @j ` oê [ � �̄ °Ã� Dr ol m̀ � �̄ °Ã� @pe[ çP[ ^eaê � �̄ °Ã� L[ qek� @j ` oê [ � �̄ °Ã� Me__h̀
D[ pq�Fr ha� �̄ °Ã�Sl r qd�@aoê [ � �̄°Ã�P[ gepq[ k� �̄°
Ikpqeqr qel k�pex` Â�j e_çpex` �� � « Ã�h[ oc` �� �« Ã�pj [ hh�� � «
� � « �l a�ò pml k_` kqp�d[ s` �r p̀ _�Pr ò �al o�� �l o�j l ò �v` [ opÄ�� � « �^l kp̀ kq̀ _�ql �al hhl t çr m�^l kq[ ^q
Eè h_t l og�m̀ oel _Â�M[ ô dê@moeh�� � � �

@mm̀ k_eu�A�í �Sr os` v�M` qdl _l hl cv
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Td` �pq[ g` dl h_` o�ekq̀ osè t �mol co[ j j ` �t [ p�^l k_r ^q̀ _�] ` qt ` ` k�M[ ô d�[ k_�M[ v�� � � � Ã�pm[ kkekc�q̀ k
ekpqeqr qel kp� [ ^ol pp� al r o� ^l kqek` kqpÀ� Ikq̀ osè t p� t ` ò � ^l k_r ^q̀ _� se[ � se_` l � ^[ hh� [ k_� [ s` o[ c` _� � � ê� �
j ekr q̀ pÄ� t oeqq̀ k� nr ` pqel kk[ eò � ò pml kp̀ p� t ` ò � [ ^^` mq̀ _� t d` ò � p̂ d` _r hekc� ^l kpqo[ ekqp� [ mmhè _À� @hh
ekq̀ osè t p�t ` ò �ò ^l o_` _�t eqd�^l kp̀ kq�[ k_�qo[ kp̂ oe] ` _Ä�nr l q[ qel kp�[ ò �hecdqhv�` _eq̀ _�al o�^h[ oeqvÀ

Ikq̀ osè t ` ` p�t ` ò �p̀ h̀ ^q̀ _�ql �ò mò p̀ kq�c` l co[ mdê �_es` opeqvÃ�ekpqeqr qel k[ h�qvm̀ Ã�[ k_�s[ ovekc�pq[ c` p�l a
RIMS�[ _l mqel k�í �aol j �ò ^` kq�ej mh̀ j ` kq[ qel kp�ql �_` ^[ _` çhl kc�r p̀ opÀ�Tl c` qd` o�t eqd�qd` �pr os` v�_[ q[
[ k_�_` pg� ò p̀ [ ô dÃ�qd` eo� [ ^^l r kqp�mol se_` �qd` � ekpqeqr qel k[ h� col r k_ekc�al o�qd` �m[ qq̀ okp�_l ^r j ` kq̀ _
qdol r cdl r q�qdep�ò ml oqÀ

@mm̀ k_eu�B�í �Ikq̀ osè t �Rl pq̀ o

Ikq̀ osè t ` ` Ikpqeqr qel k �&�R�X�Q�W�U�\

Neg` pd�N[ o[ v[ k[ k Kd[ hea[ �Ukes` opeqv U@D

CoÀ�Cek[ �@h�@] ] [ _ Ij [ j �@] _r ho[ dj [ k�Aek�E[ ep[ h�Ukes` opeqv S[ r _e�@o[ ] e[

Eo[ k^ep̂ l �Cr o[ kcl Pl kqeaê e[ �Ukes` ope_[ _�J[ s` oe[ k[ Bl hl j ] e[

Pol aÀ�K[ j o[ k�@opd[ _ @fj [ k�Ukes` opeqv U@D

M[ qqd` t �N` hpl k�¦ �@kk[ �W` qq̀ o] ` oc RTI�Ikq̀ ok[ qel k[ h US@

F` j j [ �Eeqxpej j l kp Ukes` opeqv�l a�Sl r qd[ j mql k UK

S[ kqdl pd�KV M[ kem[ h�@̂ [ _` j v�l a�Hecd` o�D_r ^[ qel k Ik_e[

M` hl _e�Ml l ò Ukes` opeqv�l a�T̀ u[ p�M` _ê [ h�Ao[ k^d US@

Boepql ] [ h�B[ pqol �V` o[ Ukes` ope_[ _�S[ k�S` ] [ pqe<k Bdeh̀

L[ r o[ �Mr ò @[ hql �Ukes` opeqv Eekh[ k_



Td` �Ar eh_�spÀ�Ar v�S^l oekc�Wl ogpd` ` q�ep�[ �^l j m[ kel k�ql l h�ql �S` ^qel k�� �l a�qdep�ò ml oqÃ�_` peck` _�al o�r p̀
] v�ekpqeqr qel k[ h�^l j j eqq̀ ` p�_r oekc�qd` �` s[ hr [ qel k�mol ^` ppÀ�Iq�^l kpl he_[ q̀ p�qd` �_` ^epel k�^oeq̀ oe[ �[ k_�oepg
ek_ê [ ql op� aol j � qd` � ò ml oq� ekql � [ � pqor ^qr ò _� p̀ haç[ pp̀ ppj ` kq� í � l k` � qd[ q� ^[ k� ] ` � t l og` _� qdol r cd
^l hh[ ] l o[ qes` hv�ek�[ �j ` ` qekc�l o�r p̀ _�ql �mò m[ ò �[ k�ekq̀ ok[ h�] oè aekcÀ

Wd[ q�eq�ek^hr _` pÂ
@�k` ` _p�[ pp̀ ppj ` kq�¯P[ oq� �°�qd[ q�` pq[ ] hepd` p�t d` qd` o�[ �RIMS�ep�[ �pqo[ q̀ cê �k` ^` ppeqv�] ` al ò �qd`
p̂ l oekc�] ` cekp
@�] r eh_�ò [ _ek` pp�p̂ l ò �¯P[ oq�� °�[ ^ol pp�qdò ` �_ej ` kpel kpÂ�pq[ aaekc�^l kqekr eqvÃ�ekq̀ co[ qel k�^[ m[ ] eheqvÃ
[ k_�_[ q[ �nr [ heqv�[ k_�@I�ò [ _ek` pp
@� oepg� a[ ^ql o� _` _r ^qel k� ¯P[ oq� � °� ^l s` oekc� qd` � ` ecdq� ^l k_eqel kp� r k_` o� t dê d� ] r eh_� mol f̀ ^qp� j l pq
^l j j l khv�pq[ hh�l o�a[ eh

Td` � t l ogpd` ` q� _l ` p� kl q� mol _r ^` � [ � ] ek[ ov� ò ^l j j ` k_[ qel k� í � eq� mol _r ^` p� [ � p̂ l ò À� P[ oq� � � [ t [ o_p
ml ekqp�al o�c` kr ek` �] r eh_�ò [ _ek` ppÄ�P[ oq�� �_` _r ^qp�al o�oepg�^l k_eqel kp�qd[ q�j l pq�^l j j l khv�^[ r p̀ �] r eh_
mol f̀ ^qp� ql � a[ ehÀ� Td` � ^l j ] ek` _� p̂ l ò � j [ mp� ql � l k` � l a� al r o� C` ^epel k� Pol aeh̀ p� í � Td` � Po[ cj [ qepqÃ� Td`
Sqo[ q̀ cepqÃ�Td` �Ds[ hr [ ql oÃ�[ k_�Td` �Ar eh_` o�í �` [ ^d�t eqd�[ �q[ ehl ò _�ekq̀ omò q[ qel k�l a�t d[ q�qd` �` se_` k^`
j ` [ kp�al o�qd[ q�ekpqeqr qel kÖp�pm̀ ^eaê �ml peqel k�[ k_�[ �ò ^l j j ` k_` _�k` uq�pq̀ mÀ

@mm̀ k_eu�C�í �S^l oekc�Wl ogpd` ` q
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�À_` �B[ pqol Ã�P[ ] hl � �̄ � � � °À�ÕIj mol sekc�BRIS�à [ qr ò p�ql �pr mml oq�k` t �Om̀ k�@̂ ^` pp�ej mh̀ j ` kq[ qel k
t l ogahl t p�[ q�ekpqeqr qel kpÀÕ�Pol ^` _e[ �Bl j mr q̀ o�S^è k^` Ã�� � � Ã�� � � ê� � � À
dqqmpÂ��_l eÀl oc�� � À�� � � �fÀmol ^pÀ� � � � À��À� � � �O@Â�³dqqmpÂ��pqo[ qdmoekqpÀpqo[ qdÀ[ ^Àr g�� � � � � �´

� ÀDhhr ^e[ k� �̄ � � � °À�@I�ek�Hecd` o�D_r ^[ qel kÂ�Uk_` opq[ k_ekc�qd` �Pò p̀ kq�[ k_�Sd[ mekc�qd` �Er qr ò À�� k_
@kkr [ h�@I�ek�Hecd` o�D_r ^[ qel k�Sr os` v� k̄* � � � �US�B[ k[ _[ �HD�[ _j ekepqo[ ql opÃ�^l hh̀ ^q̀ _�@r cr pqê
S` mq̀ j ] ` o�� � � � °À�dqqmpÂ��t t t À̀hhr ^e[ kÀ̂l j �ekpecdqp�[ eçdecd` oç̀ _r ^[ qel kçpr os` v

� ÀODBCÀ�ÕODBC�Eo[ j ` t l og�al o�qd` �Bh[ ppeaê [ qel k�l a�@I�Svpq̀ j pÀÕ
dqqmpÂ��t t t Àl ` ^_Àl oc�` k�mr ] hê [ qel kp�l ` ^_çao[ j ` t l ogçal oçqd` ç̂ h[ ppeaê [ qel kçl aç[ eç
pvpq̀ j p� ^] � _� ` ^[ ç̀ kÀdqj hÄ�UNDSBOÀ�ÕR̀ ^l j j ` k_[ qel k�l k�qd` �Dqdê p�l a�@oqeaê e[ h�Ikq̀ hhec` k^` ÀÕ
dqqmpÂ��t t t Àr k` p̂ l Àl oc�` k�[ oqeaê e[ hçekq̀ hhec` k^` �ò ^l j j ` k_[ qel kç̀ qdê pÄ�Ikq̀ ok[ qel k[ h�Ml k` q[ ov
Er k_À�ÕTd` �Fhl ] [ h�Ij m[ ^q�l a�@IÂ�Mek_�qd` �F[ mÀÕ
dqqmpÂ��t t t Àej aÀl oc�` k�mr ] hê [ qel kp�t m�eppr ` p�� � � � �� � �� � �qd` çchl ] [ hçej m[ ^qçl aç[ eçj ek_çqd` çc[ mç
� � � � � �

� ÀDhhr ^e[ k� �̄ � � � °À�ÕC[ q[ �Fl s` ok[ k^` Â�Td` �A[ ^g] l k` �l a�@I�@_l mqel k�ek�Hecd` o�D_ÀÕ
dqqmpÂ��t t t À̀hhr ^e[ kÀ̂l j �] hl c�_[ q[ çcl s` ok[ k^` ç] [ ^g] l k` ç[ eç[ _l mqel kçdecd` oç̀ _

� ÀAh[ q̂ dçJl k` pÃ�@j [ k_[ Ã�H[ x` h�Bdr ô dÃ�[ k_�Kp̀ ke[ �Bo[ k` � �̄ � � � °À�ÕDumhl oekc�qd` �ml q̀ kqe[ h�] ` k` aeqp
[ k_�^d[ hh̀ kc` p�l a�[ oqeaê e[ h�ekq̀ hhec` k^` �al o�ò p̀ [ ô d�ar k_ekc�l oc[ kep[ qel kpÂ�[ �p̂ l mekc�ò sè t ÀÕ
E�� � � R̀ p̀ [ ô dÃ�� � Â�� � À�dqqmpÂ��_l eÀl oc�� � À�� � � � �a� � � � ò p̀ [ ô dÀ�� � � � � À�

� ÀFr ehh[ r j ` qÃ�@kk[ � �̄ � � � °À�ÕTd` �ml t ` o�l a�c` k` o[ qes` �@I�al o�BRIS�pvpq̀ j pÂ�[ �k` t �m[ o[ _ecj �al o
p̂ è kqeaê �ekal oj [ qel k�j [ k[ c` j ` kqÀÕ�Pol ^` _e[ �Bl j mr q̀ o�S^è k^` Ã�� � � Ã�� � �ê� � � À
dqqmpÂ��_l eÀl oc�� � À�� � � �fÀmol ^pÀ� � � � À��À� � �

� À̀ r ol BRISÀ�ÕWdv�Cl ` p�Ok` �N` ` _�[ �BRISËÕ�dqqmpÂ��` r ol ^oepÀl oc�t dvç_l ` pçl k` çk` ` _ç̂ oep
� ÀCsl Ù<gÃ�J[ kÃ�@k_ò [ p�Bx` oke[ gÃ�[ k_�Co[ c[ k�Is[ kl sem� �̄ � � � °À�Om̀ k@IRD�Fr e_` hek` p�al o�BRIS

M[ k[ c` op� s̄�À� À� °À�Z` kl _l À�dqqmpÂ��_l eÀl oc�� � À� � � � �x` kl _l À� � � � � � �
� ÀN[ qr ò � �̄ � � � °À�ÕBdek[ �[ ^^l r kqp�al o�j l ò �qd[ k�d[ ha�l a�h̀ [ _ekc�l r qmr q�ek�[ mmhè _�p̂ è k^` pÀÕ

dqqmpÂ��t t t Àk[ qr ò À̂l j �[ oqê h̀ p�_� � � � � ç� � � ç� � � � � çx
�� ÀN[ qel k[ h�S^è k^` �El r k_[ qel kÃ�N[ qel k[ h�B` kq̀ o�al o�S^è k^` �[ k_�Dkcek` ` oekc�Sq[ qepqê pÀ� �̄ � � � °À�T[ h̀ kqÂ

UÀSÀ�[ k_�chl ] [ h�STDM�` _r ^[ qel k�[ k_�h[ ] l o�al ô ` À�Ik�S^è k^` �[ k_�Dkcek` ` oekc�Ik_ê [ ql op�� � � � À
dqqmpÂ��k^p̀ pÀkpaÀcl s�mr ] p�kp] � � � � � �q[ h̀ kqçr çpç[ k_çchl ] [ hçpq̀ j ç̀ _r ^[ qel kç[ k_çh[ ] l oçal ô `

� �ÀWIPO� �̄ � � � °À�ÕDk_çl açY` [ o�D_eqel kÂ�Fhl ] [ h�R¦ C�Iks` pqj ` kq�� � � � ÀÕ
dqqmpÂ��t t t Àt eml Àekq�` k�t ` ] �chl ] [ hçekkl s[ qel kçek_` u�t �] hl cp�� � � � �` k_çl açv` [ oç̀ _eqel k

�� ÀCÀEÀMÀ�Ohes` eo[ ÃQÀ�Hr [ kcÃTÀKÀ�Wl l _or aaÃ�¦ �AÀ�UxxeÀ�ÕHl t �qd` �� � � � �NIH�co[ kq�q̀ oj ek[ qel kp�s[ oè _�] v
ò p̀ [ ô d` opÛ�_` j l co[ mdê �col r mpÀÕ�Pol ^` ` _ekcp�l a�qd` �N[ qel k[ h�@̂ [ _` j v�l a�S^è k^` pÃ�� � � � À
dqqmpÂ��_l eÀl oc�� � À�� � � �mk[ pÀ� � � � � � � � � �

� � ÀS^è k^` �N` t p� �̄ � � � °À�ÕS` ` �qd` �@h[ oj ekc�Duq̀ kq�l a�NIH�[ k_�NSE�Er k_ekc�Br qp�ek�� � � � ÀÕ�Nl s` j ] ` o
� � Ã�� � � � À�dqqmpÂ��t t t Àp̂ è k^` k` t pÀl oc�[ oqê h̀ �kedçkpaç̂ r qpç� � � � ç_[ q[

� � ÀS^è k^` �@@@S� �̄ � � � °À�ÕDr ol m̀ �mh̀ _c` p�ý � � � �j ehhel k�ql �hr ò �al ò eck�ò p̀ [ ô d` opÃ�sl t p�ql �mol q̀ ^q
p̂ è kqeaê �aò ` _l j ÀÕ�dqqmpÂ��t t t Àp̂ è k^` Àl oc�^l kq̀ kq�[ oqê h̀ �` r ol m̀ çmh̀ _c` pç« D� « � � « @B� � � ç
j ehhel kçhr ò çal ò eckçò p̀ [ ô d` opçsl t pçmol q̀ ^qçp̂ è kqeaê çaò ` _l j

� � ÀUK�R̀ p̀ [ ô d�[ k_�Ikkl s[ qel kÀ� �̄ � � � Ã�@moeh��°À�Fhl ] [ h�T[ h̀ kq�Er k_À�UKRIÀ�dqqmpÂ��t t t Àr goeÀl oc�t d[ qç
t ` ç_l �] ol t p̀ çl r oç[ ò [ pçl açeks` pqj ` kqç[ k_çpr mml oq�chl ] [ hçq[ h̀ kqçar k_�
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� �

� � ÀB[ k[ _[ À̂[ � �̄ � � � °À�ÕFl s` okj ` kq�l a�B[ k[ _[ �L[ r k^d` p�N` t �Ikeqe[ qes` �ql �R̀ ^or eq�Wl oh_çL` [ _ekc
R̀ p̀ [ ô d` opÀÕ�dqqmpÂ��t t t À̂[ k[ _[ À̂[ �` k�ekkl s[ qel kçp̂ è k^` ç̀ ^l kl j ê ç
_` s` hl mj ` kq�k` t p�� � � � �� � �cl s` okj ` kqçl aç̂ [ k[ _[ çh[ r k^d` pçk` t çekeqe[ qes` çql çò ^or eqçt l oh_çh̀ [ _ekcç
ò p̀ [ ô d` opÀdqj h

�� ÀHDLe] T` ^d� �̄ � � � °À�ÕBRIS�RIMS�M[ og` q�Os` osè t ÀÕ�dqqmpÂ��t t t Àd` he] q̀ ^dÀ̂l j �ò p̀ [ ô dç
j [ k[ c` j ` kq�j [ og` qçl s` osè t

� � ÀAov[ kqÃ�R̀ ] ` ^^[ � �̄ � � � Ã�M[ ô d�� °À�Õ@�M[ o[ qdl kÃ�Nl q�[ �SmoekqÂ�Ij mh̀ j ` kqekc�R̀ p̀ [ ô d�Ikal oj [ qel k
M[ k[ c` j ` kq�Svpq̀ j p�¯RIMS°�ek�qd` �USÀÕ�OBLB�R̀ p̀ [ ô d���H[ kcekc�Tl c` qd` o�] hl cÀ
dqqmpÂ��d[ kcekcql c` qd` oÀl oc�[ çj [ o[ qdl kçkl qç[ çpmoekqçej mh̀ j ` kqekcçò p̀ [ ô dçekal oj [ qel kç
j [ k[ c` j ` kqçpvpq̀ j pçoej pçekçqd` çr p�

� � ÀV<xnr ` xçT[ me[ � �̄ � � � °À�ÕC` s` hl mj ` kq�l a�N[ qel k[ h�BRIS�Svpq̀ j p�ek�L[ qek�@j ` oê [ ÀÕ�BRIS� � � �
Bl kà ò k^` �P[ m̀ oÀ�dqqmpÂ��_pm[ ^` ^oepÀ̀ r ol ^oepÀl oc�] eqpqò [ j �� � � � � �� � � � �� �V« B� « @�xnr ` xçT[ me[ ç
BRIS� � � � � N[ qel k[ hçBRISçL[ qekç@j ` oê [ Àm_a

� � ÀBh[ oes[ q̀ ���Ikpqeqr q̀ �al o�S^è kqeaê �Ikal oj [ qel k� �̄ � � �Ã�@moeh°À�Td` �Bd[ kcekc�R̀ p̀ [ ô d�L[ k_p̂ [ m̀ �l a�qd`
Me__h̀ �D[ pqÃ�Nl oqd�@aoê [ �[ k_�Tr og` vÀ�ISI�R̀ ml oqÀ�dqqmpÂ��^h[ oes[ q̀ À̂l j �[ ^[ _` j e[ çcl s` okj ` kq�hm�qd` ç
^d[ kcekcçò p̀ [ ô dçh[ k_p̂ [ m̀ çl açqd` çj e__h̀ ç̀ [ pqçkl oqdç[ aoê [ ç[ k_çqr og` v�

� �ÀFl s` okj ` kq�l a�S[ r _e�@o[ ] e[ À�ÕS[ r _e�Vepel k�� � � � ÀÕ�( dqqmpÂ��t t t Àsepel k� � � � Àcl sÀp[ �` k�) Ä�U@D
Mekepqov�l a�D_r ^[ qel kÀ�ÕN[ qel k[ h�Sqo[ q̀ cv�al o�Hecd` o�D_r ^[ qel k�� � � � ÀÕ�( dqqmpÂ��r À[ ` �` k�[ ] l r qçqd` ç
r [ ` �pqo[ q̀ cè pçekeqe[ qes` pç[ k_ç[ t [ o_p�pqo[ q̀ cè pçmh[ kpç[ k_çsepel kp�dr j [ kçò pl r ô ` pç_` s` hl mj ` kqç
[ k_ç̀ _r ^[ qel k�k[ qel k[ hçpqo[ q̀ cvçal oçdecd` oç̀ _r ^[ qel kç� � � � �) Ä�El or j �al o�Om̀ k�R̀ p̀ [ ô d�ek�MDN@
¯EORM°À�Õ@] l r q�r pÕ�[ k_�@kkr [ h�El or j �j [ q̀ oe[ hp�l k�[ _s[ k^ekc�Om̀ k�S^è k^` �ml hê è p�[ k_�mo[ ^qê ` p
ek�qd` �@o[ ] �ò cel kÀ�( dqqmpÂ��al or j al ol m̀ kò p̀ [ ô dÀ̂l j �)

� � ÀPMB� �̄ � � � °À�ÕSqò kcqd` kekc�ò p̀ [ ô d�j [ k[ c` j ` kq�pvpq̀ j p�ek�pr ] çS[ d[ o[ k�@aoê [ Â�@�pvpq̀ j [ qê
ò sè t ÀÕ�dqqmpÂ��mj ^Àk^] eÀkhj ÀkedÀcl s�[ oqê h̀ p�PMB� � � � � � � �

� � ÀKkl t h̀ _c` �D���Dhp̀ sè oÀ�ÕAr v�l o�Ar eh_Â�@k�Dumhl o[ qel k�l a�qd` �Tl q[ h�Bl pq�l a�Ot k` opdem�al o�[ �RIMSÀÕ
dqqmpÂ��t t t À̀hp̀ sè oÀ̂l j �mol _r ^qp�mr ò �] r vçl oç] r eh_çoej p

� � ÀP[ h[ s` p[ j Ã�K[ kk[ k�[ k_�JP�Sekcd�Jl l ò h� �̄ � � � °À�ÕIRINSÂ�Ij mh̀ j ` kqekc�[ �R̀ p̀ [ ô d�Ikal oj [ qel k
M[ k[ c` j ` kq�Svpq̀ j �ek�Ik_e[ k�Hecd` o�D_r ^[ qel k�Ikpqeqr qel kpÀÕ�Pol ^` _e[ �Bl j mr q̀ o�S^è k^` Ã�� � �Ã�� � � ê
� � � À�dqqmpÂ��_l eÀl oc�� � À�� � � �fÀmol ^pÀ� � � � À�� À�� �

� � ÀM^Kekp̀ v�¦ �Bl j m[ kvÀ�ÕC` hes` oekc�h[ oc` çp̂ [ h̀ �IT�mol f̀ ^qp�l k�qej ` Ã�l k�] r _c` qÃ�[ k_�l k�s[ hr ` ÀÕ
dqqmpÂ��t t t Àj ^gekp̀ vÀ̂l j �^[ m[ ] eheqè p�j ^gekp̀ vç_eceq[ h�l r oçekpecdqp�_` hes` oekcçh[ oc` çp̂ [ h̀ çeqç
mol f̀ ^qpçl kçqej ` çl kç] r _c` qç[ k_çl kçs[ hr `

� � ÀSq[ k_epd�Fol r mÀ�BH@OS�R̀ ml oq�� � � � À�dqqmpÂ��t t t Àpq[ k_epdcol r mÀ̂l j �^d[ l pçò ml oq
� � ÀS[ ] Ã�Bd[ j [ k�MÀÃ�Mr ` ` k�@dj ` _�KKÃ�[ k_�Veqqd[ h�A[ c[ hgl qe� �̄ � � � °À�ÕUkhl ^gekc�R̀ p̀ [ ô d�Pl q̀ kqe[ h

t eqd�Pr ò �Pl oq[ hÂ�@�R̀ sè t �l a�Dhp̀ sè oÖp�RIMS�Sl hr qel kÀÕ�Jl r ok[ h�l a�C[ q[ �S^è k^` Ã�Ikal oj ` qoê pÃ�[ k_
Beq[ qel k�Sqr _è pÃ�� �̄ °Ã�� � � ê� � � À�dqqmpÂ��_l eÀl oc�� � À� � � � �f̂ eq[ qel kÀ� À� À� �

� � ÀBl d` ò kq�M[ og` q�IkpecdqpÀ�ÕUS�Bl kqo[ ^q�R̀ p̀ [ ô d�Ooc[ kex[ qel kp�M[ og` q�Sex` �[ k_�El ò ^[ pqÀÕ
dqqmpÂ��t t t À̂l d` ò kqj [ og` qekpecdqpÀ̂l j �j [ og` qçekpecdq�r pç̂ l kqo[ ^qçò p̀ [ ô dçl oc[ kex[ qel kpçj [ og` qç
� � � �

� � ÀN[ qr ò �Ik_` u� �̄ � � � °À�ÕN[ qr ò �Ik_` u�R̀ p̀ [ ô d�L` [ _` op�� � � � Â�Ik_e[ �al hhl t p�ek�Bdek[ Öp�al l qpq̀ mpÀÕ
dqqmpÂ��t t t Àk[ qr ò À̂l j �k[ qr ò çek_` u�k` t p�k[ qr ò çek_` uçò p̀ [ ô dçh̀ [ _` opçek_e[ çal hhl t pç̂ dek[ ç
al l qpq̀ mp



� � ÀLvo[ pep���ORBIC�US�Bl j j r keqv� �̄ � � � °À�ÕSqò [ j hekekc�R̀ p̀ [ ô d�Ikal oj [ qel k�M[ k[ c` j ` kq�t eqd
ORBIC�#�Pr ò �[ q�RTI�Ikq̀ ok[ qel k[ hÀÕ�dqqmpÂ��hvo[ pepkl t Àl oc�pqò [ j hekekcçò p̀ [ ô dçekal oj [ qel kç
j [ k[ c` j ` kqçt eqdçl ô e_çmr ò ç[ qçoqeçekq̀ ok[ qel k[ h�

� �ÀODBC� �̄ � � � Ã�M[ ô d°À�ÕODBC�Os` o[ hh�R¦ C�Fol t qd�Sq[ ] h̀ Ä�Fl s` okj ` kq�R¦ C�Ar _c` qp�C` ^hek` �[ k_
R̀ l oè kq�Tl t [ o_p�C` à k^` ÀÕ�dqqmpÂ��t t t Àl ` ^_Àl oc�` k�_[ q[ �ekpecdqp�pq[ qepqê [ hç
ò h̀ [ p̀ p�� � � � �� � �l ` ^_çl s` o[ hhço_çcol t qdçpq[ ] h̀ çcl s` okj ` kqço_ç] r _c` qpç_` ^hek` ç[ k_çò l oè kqç
ql t [ o_pç_` à k^` Àdqj h

� � ÀDhp̀ sè oÀ�ÕPr ò Â�R̀ p̀ [ ô d�Ikal oj [ qel k�M[ k[ c` j ` kq�Svpq̀ j ÀÕ
dqqmpÂ��t t t À̀hp̀ sè oÀ̂l j �mol _r ^qp�mr ò

� � À̀ r ol BRIS� �̄ � � � °À�ÕN` t �R̀ ml oqÂ�Bl j m[ oepl k�l a�L` [ _ekc�EIS�[ k_�RIMS�V` k_l o�Sl hr qel kpÀÕ
dqqmpÂ��` r ol ^oepÀl oc�k` t p�k` t çò ml oqç� � � � ç̂ l j m[ oepl kçh̀ [ _ekcçaepç[ k_çoej pçs` k_l oçpl hr qel kp

� � ÀDhp̀ sè oÀ�ÕPr ò �ek�@̂qel kÂ�B` kqo[ h�[ k_�Sl r qd�@j ` oê [ ÀÕ�dqqmpÂ��t t t À̀hp̀ sè oÀ̂l j �mol j l qel kp�mr ò çekç
[ ^qel kç̂ ` kqo[ hç[ k_çpl r qdç[ j ` oê [

� � ÀS^è k^` Ceò ^q� �̄ � � � °À�Õ@�BRIS�ek�qd` �C` p̀ oqÂ�Td` �Ij mh̀ j ` kq[ qel k�l a�Pr ò �[ q�K@USTÀÕ�Pol ^` _e[
Bl j mr q̀ o�S^è k^` À�dqqmpÂ��t t t Àp̂ è k^` _eò ^qÀ̂l j �p̂ è k^` �[ oqê h̀ �mee�S�� � � � � � � � � � � � � � X

� � ÀITIE� �̄ � � � °À�ÕUS�Ao[ ek�Co[ ek�Tdò [ q̀ kp�S^è kqeaê �[ k_�Ael md[ oj [ ^` r qê [ h�L` [ _` opdemÀÕ
dqqmpÂ��eqeaÀl oc�mr ] hê [ qel kp�� � � � �� � �� � �r pç] o[ ekç_o[ ekçqdò [ q̀ kpçp̂ è kqeaê ç[ k_ç] el md[ oj [ ^` r qê [ hç
h̀ [ _` opdem�

� � ÀDhp̀ sè oÀ�ÕPr ò �al o�R̀ p̀ [ ô d�Ikpqeqr q̀ pÀÕ�dqqmpÂ��t t t À̀hp̀ sè oÀ̂l j �pl hr qel kp�mr ò �^hè kqp�ò p̀ [ ô dç
ekpqeqr q̀ p

� � ÀJep̂ À�ÕPol ^r oekc�[ �R̀ p̀ [ ô d�M[ k[ c` j ` kq�Svpq̀ j ÀÕ�dqqmpÂ��t t t Àfep̂ À[ ^Àr g�cr e_` p�mol ^r oekcç[ ç
ò p̀ [ ô dçj [ k[ c` j ` kqçpvpq̀ j

� � À_` �B[ pqol Ã�P[ ] hl �[ k_�H[ kk[ çM[ oe�Pr r pg[ � �̄ � � � °À�×R̀ p̀ [ ô d�Ikal oj [ qel k�M[ k[ c` j ` kq�Svpq̀ j pÂ
^l s` oekc�qd` �t dl h̀ �ò p̀ [ ô d�heà ^v^h̀ ÀØ�DPeB�S` oè p�ek�Bl j mr qekcÃ�Vl hÀ�� � Ã�mmÀ�� � � ê� � � À
Pol ^` ` _ekcp�l a�DUNIS�� � � � À�dqqmpÂ��` [ pv^d[ eoÀl oc�mr ] hê [ qel kp�m[ m̀ o�RnBX

� � ÀBl kpl oqer j �l a�Sl ^e[ h�S^è k^` �@ppl ^e[ qel kp�¯BOSS@°� �̄ � � � °À�×NSE�R̀ h̀ [ p̀ p�Lepq�l a�T` oj ek[ q̀ _
Fo[ kqpÀØ�dqqmpÂ��^l pp[ Àl oc�kpaçò h̀ [ p̀ pçhepqçl açq̀ oj ek[ q̀ _çco[ kqp�

� �



� �

@I�ql l hp�t ` ò �r p̀ _�[ p�[ �mol f̀ ^q�[ ppepq[ kq�ek�qd` �j [ k[ c` j ` kq�[ k_�` u` ^r qel k�l a�qdep�t l og
í �pr mml oqekc�q[ pgp�pr ^d�[ p�pvkqd` pexekc�ekq̀ osè t �kl q̀ pÃ�l oc[ kexekc�pl r ô ` �j [ q̀ oe[ hÃ�[ k_
eq̀ o[ qekc�l k�_l ^r j ` kq�pqor ^qr ò À�Td` �[ k[ hvpepÃ�ekq̀ omò q[ qel kÃ�[ k_�^l kq̀ kq�_` ^epel kp�t ` ò
j [ _` �] v�qd` �^l kpr hq[ kqÀ�Td` �ekq̀ hh̀ ^qr [ h�t l ogÃ�ò p̀ [ ô d�_` peckÃ�aek_ekcpÃ�[ k_�^l k^hr pel kp
[ ò �` kqeò hv�dr j [ kçc` k` o[ q̀ _�[ k_�] [ p̀ _�l k�qd` �` um̀ oqep̀ �[ k_�` um̀ oè k^` �l a�qd`
^l kpr hq[ kqÀ
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