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Meppe¾� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

P@cek[ �� � t t t À̂è j ` kÀ̂[ q

Meppe¾
L[ �j eppe¾�_` h�BIDMDN�up�mol j l r ò �` h
ò ^l k` eu` j ` kq�e�h[ �_` à kp[ �_` hp�_ò qp�_` hp
ml ] h̀ pÃ�h̀ p�j ekl oè p�e�h̀ p�k[ ^el kp�p̀ kp̀ �` pq[ qÃ
al j ` kq[ kq�` h�ò pm̀ ^q̀ �m̀ o�h[ �_es` opeq[ q�^r hqr o[ hÃ
hekcì œpqê [ �e�k[ ^el k[ hÀ�@�qo[ sup�_` �h[ �ò ^` ô [ Ã�h[
_esr hc[ ^e¾Ã�h[ �ek^e_zk^e[ �ml hœqê [ �e�h[ �^l l m̀ o[ ^e¾
ekq̀ ok[ ^el k[ hÃ�` h�BIDMDN�qò ] [ hh[ �m̀ o�ej mr hp[ o
pl ^è q[ qp�j up�fr pq̀ pÃ�_` j l ^o@qenr ` p�e
ò pm̀ ^qr l p̀ p�[ j ] �` hp�_ò qp�^l hïh̀ ^qer pÀ



Vepe¾� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

P@cek[ �� � t t t À̂è j ` kÀ̂[ q

Vepe¾
Dh�BIDMDN�[ pmeo[ �[ �p̀ o�r k[ �` kqeq[ q�_` �ò à ozk^e[
ekq̀ ok[ ^el k[ h�` k�h[ �_` à kp[ �_` hp�_ò qp�_` hp
ml ] h̀ p�e�_` �h[ �_es` opeq[ q�^r hqr o[ h�e�hekcì œpqê [ À�Vl h
^l kqoe] r eo�[ �h[ �^l kpqor ^^e¾�_Ûr k�j ¾k�l k�ql qp�` hp
ml ] h̀ p�mr cr ek�_` p̀ ksl hr m[ oçp̀ �hher ò j ` kqÃ
mò p̀ os[ o�h[ �p̀ s[ �e_` kqeq[ q�e�m[ oqê em[ o�` k
^l k_ê el kp�_Ûecr [ hq[ q�` k�h[ �se_[ �ml hœqê [ Ã�pl ^e[ h�e
^r hqr o[ hÀ



V[ hl op� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

P@cek[ �� � t t t À̂è j ` kÀ̂[ q

V[ hl op
Dhp�s[ hl op�nr ` �l oè kq̀ k�hÛ[ ^^e¾�_` h�BIDMDN�p¾kÂ

R̀ pm̀ ^q̀ �m̀ o�h[ �_es` opeq[ qÂ�_` à kp[ �_` �h[
mhr o[ heq[ q�^r hqr o[ hÃ�hekcì œpqê [ �e�k[ ^el k[ h�^l j �[
m[ qoej l ke�_` �h[ �dr j [ keq[ qÀ
Jr pqœ̂e[ �e�_ò qp�^l hïh̀ ^qer pÂ�^l j mol j œp�[ j ] �h[
_` à kp[ �_` hp�_ò qp�_` hp�ml ] h̀ p�e�h̀ p�j ekl oè pÀ
Ce@h̀ c�e�^l l m̀ o[ ^e¾Â�al j ` kq�_` h�_` ] [ qÃ�h[
j ` _e[ ^e¾�e�h[ �^l l m̀ o[ ^e¾�` kqò �ml ] h̀ p�e
ekpqeqr ^el kpÀ
Recl o�e�^l k` eu` j ` kqÂ�mol j l ^e¾�_` �h[ �ò ^` ô [ �e
` h�m̀ kp[ j ` kq�^oœqê �^l j �[ �] [ p̀ �m̀ o�[ �h[
qo[ kpal oj [ ^e¾�pl ^e[ hÀ
Bl j mol j œp�_` j l ^o@qê Â�qò ] [ hh�m̀ o�pl ^è q[ qp
j up�m[ oqê em[ qes` pÃ�ek^hr pes` p�e�ò pm̀ ^qr l p̀ p
[ j ] �` hp�_ò qp�dr j [ kpÀ
Bl j mol j œp�m̀ o�h[ �P[ r À



Lœkè p�` pqo[ qzcenr ` p� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

P@cek[ �� � t t t À̂è j ` kÀ̂[ q

Lœkè p�` pqo[ qzcenr ` p
L` p�[ ^qeseq[ qp�_` h�� � � � �ò pml k` k�h[ �j eppe¾�_` h
BIDMDN�e�[ hdl o[ �pÛ̀k^[ eu` k�` k�h̀ p�Lœkè p
Dpqo[ qzcenr ` pÃ�_` aeke_` p�` k�` hp�p̀ r p�` pq[ qr qpÂ

LD� À�Pol j l r ò �` h�^l k` eu` j ` kq�pl ] ò �hÛ̀uepqzk^e[ Ã
` hp�_ò qp�e�` hp�mol ] h̀ j ` p�` pm̀ ^œaê p�_` �h̀ p
[ kl j ` k[ _` p�j ekl oè p�zqkenr ` p�e�^r hqr o[ hpÃ�e�_`
h̀ p�k[ ^el kp�p̀ kp̀ �` pq[ q�mol meÀ

LD� À�Bl l m̀ o[ o�` k�hhr o�ò ^l k` eu` j ` kq�fr oœ_ê Ã
^r hqr o[ hÃ�ml hœqê Ã�ekpqeqr ^el k[ h�e�pl ^e[ hÃ�m̀ o�q[ h�nr `
mr cr ek�` u` ô eo�` hp�_ò qp�nr ` �` hp�p¾k�mol mepÀ

LD� À�Pl q̀ k^e[ o�h[ �mo@̂qê [ �_` hp�_ò qp�e�_` r ò p�_`
h[ �^l l m̀ o[ ^e¾Ã�_l k[ kq�mò à ozk^e[ �[ �h̀ p�[ ^qeseq[ qp
ò h[ ^el k[ _` p�[ j ] �h̀ p�m̀ opl k` p�e�` hp�ml ] h̀ p�nr `
` p�qol ] ` k�j [ ocek[ qp�m̀ o�j [ k^[ �_`
ò ^l k` eu` j ` kq�_` �hhr op�_ò qpÀ�



Bl k` eu` j ` kq� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

P@cek[ �� � t t t À̂è j ` kÀ̂[ q

³�^l k` eu` j ` kq�´
L[ � ekal oj [ ^e¾Ã� _ear pe¾� e� ò ^` ô [ � pl ] ò � h[ � ò [ heq[ q
_` hp�ml ] h̀ p�e�k[ ^el kp� p̀ kp̀ � ` pq[ q�up� r k[ �_` � h̀ p
] [ k_` ò p� _` h� BIDMDNÂ� up� r k[ � ^l k_ê e¾
ej mò p̂ ek_e] h̀ � kl � q[ k� pl hp� m̀ o� [ � ò ^l kzeu` o� e
ò pm̀ ^q[ o� ` hp� _ò qp� ek_ese_r [ hp� e� ^l hïh̀ ^qer pÃ� pek¾
q[ j ] u� m̀ o� [ � ` kq̀ k_ò � ` h� j ¾k� q[ h� ^l j � upÃ� ` k� h[
p̀ s[ � _es` opeq[ q� e� ^l j mh̀ ueq[ qÀ� M[ pp[ � s` c[ _` pÃ
[ nr ` pqp� ml ] h̀ p� e� k[ ^el kp� ò pq̀ k� l ^r hqp� pl q[ � h[
r keal oj eq[ q� _` hp� ` pq[ qpÃ� q[ h� ^l j � ` hp� ^l k` eu` j
d[ ] eqr [ hj ` kqÀ�P` oÂ�` hp�ml ] h̀ p�e�h̀ p�k[ ^el kp�p̀ kp̀
` pq[ q� kl � p¾k� ò [ heq[ qp� al hghÂoenr ` p� ke� _` � p̀ cl k
l o_ò Ã� pek¾� [ ^ql op� _` pq[ ^[ qp� çe� ` k� [ hcr kp� ^[ pl pÃ
_` �moej ` o[ �hœke[ ç�[ h�j ¾k�_` h�p̀ ch̀ �XXIÀ�L` p�p̀ s` p
[ ml oq[ ^el kp�p¾k�ò hh̀ s[ kqpÃ�e�q̀ k` k�ekahr zk^e[ �q[ kq
[ �` p̂ [ h[ �hl ^[ h�^l j �ò cel k[ h�e�j r k_e[ hÀ�Ickl o[ oçhl p
ej m̀ _` eu� _` � à oçp̀ � r k[ � e_` [ � ^l j mh̀ q[ � _` � h[
ò [ heq[ qÀ� P` o� [ euÂÃ� [ h� BIDMDN� _r ` j � [ � q̀ oj `
_es` opl p� mol f̀ ^q̀ p� [ j ] � hÛl ] f̀ ^qer � _Ûl à oeoçk` � r k
^l k` eu` j ` kq�oecl o¾pÃ�pr m̀ o[ kq�` h�aehqò �_` hp�` pq[ qp
^l kpqeqr ŸqpÀ
�



Bl k` eu` j ` kq

P@cek[ �� � t t t À̂è j ` kÀ̂[ q

� À� À�Cl ppè o�Cò qp�^r hqr o[ hp�e�j ` j Âoe[

Dh�BIDMDN�d[ �mr ] hê [ q�` h�_l ppè o�×Cò qp�^r hqr o[ hp�e�j ` j Âoe[ À�@ml oq[ ^el kp�m̀ o�[ h�_` ] [ q�e�` pqr _e�_` �^[ p�_` �h̀ p
_l k` p�[ j [ xecr ` p�_` �Tl oql p[ ØÃ�nr ` �` p�aeu[ �` k�h̀ p�^l k_ê el kpÃ�ml ppe] eheq[ qp�e�k` ^` ppeq[ qp�_` �h[ �mò p̀ os[ ^e¾�_` �h[
j ` j Âoe[ �_` �h̀ p�^l j r keq[ qp�j ekl oeqx[ _` p�mol ^` _` kqp�_` �h[ �ej j eco[ ^e¾�ò ^` kq�[ �B[ q[ hr kv[ �í r k�[ pm̀ ^q̀ �nr `
d[ �` pq[ q�ml ^�moel oeqx[ q�` k�h̀ p�ò ^` onr ` p�[ ^[ _zj enr ` p�[ h�m[ œp�pl ] ò �hÛ@j ] eq�j eco[ ql oeí �[ j ] � [ q̀ k^e¾�` pm̀ ^e[ h
m̀ o�h[ �^l j r keq[ q�[ j [ xec[ À

LÛ̀pqr _e� ek^hl r � [ oqê h̀ p� _` h� c` pql o� ^r hqr o[ h� Ooel h� B` k_o[ � Ph[ k[ p� í pl ] ò � hÛ̀u` ô ê e� _` hp� _ò qp� ^r hqr o[ hpí Ã� h[
_eò ^ql o[ � _` h� Mr p̀ r � _ÛHepqÂoe[ � _` � h[ � Ij j eco[ ^e¾� _` � B[ q[ hr kv[ � Ij j [ � Al f� L[ ] e¾p� í pl ] ò � hÛ̀um̀ oezk^e[ � _` h
j r p̀ r í �e�h[ �_eò ^ql o[ �_` �hÛ@ouer �Bl j [ ô [ h�_` h�A[ eu�Lhl ] ò c[ q�Yl h[ k_[ �Bl oò _` o[ �í pl ] ò �nr ek` p�ekal oj [ ^el kp
pÛd[ k� _` � ò ^l hheo� e� mò p̀ os[ oí Ã� [ ] [ kp� _` � m[ pp[ o� [ h� ^[ mœql h� j up� ` uq̀ kpÃ� ` h[ ] l o[ q� m̀ o� h[ � eks` pqec[ _l o[ � Ih̀ k`
Fh[ pp̀ o�M[ oqœk` xÃ�nr ` �d[ �m[ oh[ q�[ j ] �^ek^�_l k` p�_` �h[ �^l j r keq[ q�[ j [ xec[ �_` �Tl oql p[ �¯A[ eu�D] ò °�m̀ o�[ ] l o_[ o
` h�p̀ r �mr kq�_` �sepq[ �` k�ò h[ ^e¾�[ j ] �h[ �mò p̀ os[ ^e¾�e�qo[ kpj eppe¾�_` �h[ �j ` j Âoe[ �e�d[ �l oc[ keqx[ qÃ�fr kq[ j ` kq�[ j ]
hÛ̀kqeq[ q� ql oql pek[ � @qx[ s[ o[ ç@oò hpÃ� r k[ � p̀ ppe¾� _` � ò ql ok� [ j ] � h̀ p� _l k` pÀ� Dk� [ nr ` pq[ � ò ^` ô [ � [ � Tl oql p[ � pÛd[
^l j mq[ q�[ j ] �hÛ[ ^l j m[ kv[ j ` kqÃ�j ` _e[ ^e¾�e�ekq̀ omò q[ ^e¾�_` �R[ ] d[ �Dq�T[ l er hÀ

� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

� À� À�Ce[ oe�_eceq[ h�N[ qel k[ he[

L[ �mr ] hê [ ^e¾�m̀ oel _œpqê [ �_eceq[ h�_` h�BIDMDNÃ�N[ qel k[ he[ Ã�d[ �ml p[ q�[ �_epml pê e¾�_` h�mé] hê � h̀ ^ql o� � � � [ oqê h̀ pÃ
ò ml oq[ qc` pÃ�` kqò sepq̀ p�e�[ k@hepep�[ h�hh[ oc�_` �� � � � �^` kqo[ qp�` k�` hp�_ò qp�^l hïh̀ ^qer p�_` hp�ml ] h̀ pÃ�hÖ[ ^qr [ heq[ q�_`
h̀ p�k[ ^el kp�p̀ kp̀ �` pq[ qÃ�` hp�_ò qp�hekcì œpqê p�e�` hp�mol ^` ppl p�_Ö[ r ql _` q̀ oj ek[ ^e¾À�L` p�nì ` pqel kp�hekcì œpqenr ` p
s[ k�^l kpqeqr eo�r k�_` hp�` eul p�^` kqo[ hp�_` �h[ �hœke[ �` _eql oe[ hÃ�fr kq[ j ` kq�[ j ] �` hp�j l sej ` kqp�pl ^e[ hp�e�h[ �mò p̀ os[ ^e¾
_` h�m[ qoej l ke�^r hqr o[ hÀ�T[ j ] u�pÛd[ �^l kqekr [ q�[ ^qr [ heqx[ kq�h[ �ekal oj [ ^e¾�_` �^l kq̀ uq�_` �h[ �^eknr [ kq̀ k[ �_` �aequ` p
_` �N[ qel k[ he[ �pl ] ò �ml ] h̀ p�e�k[ ^el kp� p̀ kp̀ � ` pq[ qÃ�r k�_` hp�^l kqekcr qp� j up�^l kpr hq[ qp�_` h� t ` ] À�Dh� � � � � Ã� ` hp
h̀ ^ql op�d[ k�ekê e[ q�j up�_` �� � � À� � � �p̀ ppel kp�[ �N[ qel k[ he[ Ã�[ j ] �mol m�_` �� � � À� � � �r pr [ oep�ékê pÀ�Dh�^l j mq̀ �_`
Tt eqq̀ o�pÛd[ �peqr [ q�[ h�sl hq[ kq�_` hp�� À� � � �p̀ cr e_l op�e�` h�_` �E[ ^` ] l l g�pÛd[ �j [ kqekcr q�` k�` hp�� À� � � �e�` h�^l j mq̀
_` �T` h̀ co[ j �[ j ] �r k[ �p̀ eu[ kq̀ k[ �_` �p̀ cr e_l opÀ

Dh�BIDMDN�d[ r o@�_` �^l kqekr [ o�qò ] [ hh[ kq�m̀ o�^l kpl he_[ o�N[ qel k[ he[ �^l j �[ �` pm[ e�` r ol m̀ r �_` �ò à ozk^e[ À
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Bl k` eu` j ` kq

P@cek[ �� � t t t À̂è j ` kÀ̂[ q

� À� À� Pò p` kq[ ^el kp� _` h� hhe] ò � Dh� _ò q� [ � h[ � hh̀ kcr [ À� P` o� r k[ � kl s[
C` ^h[ o[ ^e¾�Ukes` op[ h�_` �Cò qp�Lekcì œpqê p�[ j ] �m̀ opm̀ ^qes[ �_` �ar qr o

Dh�BIDMDN�e�` h�PDN�B[ q[ h@�d[ k�_l k[ q�` h�qò q�_` �pl oqe_[ �[ h�_` ] [ q�chl ] [ h
m̀ o�[ ^qr [ heqx[ o�h[ �C` ^h[ o[ ^e¾�Ukes` op[ h�_` �Cò qp�Lekcì œpqê p�_` � � � � � À�Dh
�� � _` � j [ ecÃ� h[ � Ukes` opeq[ q� _` � A[ ô ` hl k[ � d[ � [ ^l hheq� h[ � mò p̀ kq[ ^e¾� _` h
hhe] ò �Dh�_ò q� [ �h[ �hh̀ kcr [ À�P` o� r k[ �kl s[ �C` ^h[ o[ ^e¾�Ukes` op[ h�_` �Cò qp
Lekcì œpqê p�[ j ] �m̀ opm̀ ^qes[ �_` �ar qr o�[ �hÛ@r h[ �M[ ck[ �_` �hÛD_eaê e�HepqÂoê À
Dh�hhe] ò Ã�mr ] hê [ q�m̀ o�S[ h_l k[ oÃ�up�r k[ � l ] o[ �^l hïh̀ ^qes[ �^l l o_ek[ _[ �m̀ o
Vê ` kq[ � T[ p[ � Er pq̀ oÃ� nr ` � ^l j j ` j l o[ Ã� ò esek_ê [ � e� [ ^qr [ heqx[ � h[
C` ^h[ o[ ^e¾�Ukes` op[ h�_` �Cò qp�Lekcì œpqê p�[ hdl o[ �nr ` �mh[ kq̀ f[ �` hp�ò mq̀ p
[ ^qr [ hp� m̀ h� nr ` � a[ � [ � h[ � _es` opeq[ q� hekcì œpqê [ � ` k� r k� j ¾k� chl ] [ heqx[ q� e
q̀ ^kl hÂcê [ j ` kq�[ s[ kn[ qÀ

L[ � mò p̀ kq[ ^e¾� d[ � ^l j mq[ q� [ j ] � h[ � ] ` ksekcr _[ � _` � Jl p̀ m� Ml kp̀ oo[ qÃ
@cr pqœ�@ĥ l ] ` ool Ã�L[ r o[ �Hr ` oc[ �e�Jl [ k�S[ kq[ k[ ^dÃ�e�[ j ] �h[ �m[ oqê em[ ^e¾
_` � Vê ` kq[ � T[ p[ Ã� B[ oh̀ p� Tl ok` oÃ� Ooel h� R[ j l kÃ� Ipe_l o� M[ oœ� e� Sej l k[

 go[ ] ` ^À

LÛd[ � l oc[ keqx[ _[ � ` h� BIDMDNÃ� PDN� B[ q[ h@Ã� Ukes` opeq[ q� _` � A[ ô ` hl k[ Ã
X[ ou[ �Ves` p�_ÛUkes` opeq[ qp�e�` _eql oe[ h�S[ h_l k[ oÃ�[ j ] �h[ �^l hïh[ ] l o[ ^e¾�_` h
C` m[ oq[ j ` kq�_` �Br hqr o[ �_` �h[ �F` k` o[ heq[ q�_` �B[ q[ hr kv[ Ã�h[ �Ikpqeqr ^e¾�_`
h̀ p�Lh̀ qò p�B[ q[ h[ k` p�e�h[ �Cemr q[ ^e¾�_` �A[ ô ` hl k[ À

@� hÛDpm[ e� O^qr ] ò � BBB� _` � V[ hzk^e[ Ã� ` h� � � _` � fr kv� � � � � Ã� q[ j ] u� d` j
mò p̀ kq[ q�` h�hhe] ò �Dh�_ò q�[ �h[ �hh̀ kcr [ �[ j ] �h[ �m[ oqê em[ ^e¾�_` h�mò pe_` kq
_` h� BIDMDNÃ� C[ se_� Mekl s` pÄ� h[ � mò pe_` kq[ � _` h� PDN� B[ q[ h@Ã� L[ r o[
Hr ` oc[ � e� @kk[ � Ohes` o� Al oo@pÃ� mò pe_` kq[ � _Ö@̂^e¾� Br hqr o[ h� _` h� P[ œp
V[ h̀ k^e@À� LÛ[ ^q̀ � _` � mò p̀ kq[ ^e¾� hÛd[ � ^l k_r Ÿ_[ � Vê ` kq[ � T[ p[ Ã� ^[ m� _` h
Bl j eqz�_` �Cò qp�Lekcì œpqê p�_` h�PDN�B[ q[ h@À

� À� À�Pò p` kq[ ^e¾�_` �hÛ[ oqê h̀ �@t [ h�ê�T` ^kl hl ce[ �Lekcì œpqê [ �m̀ o�[ �hÛ@j [ xê �Ij mr hp[ _[ �m̀ o�h[ �Bl j r keq[ q�

SÛd[ �mò p̀ kq[ q�hÖ[ oqê h̀ �[ ^[ _zj ê �_` hp�eks` pqec[ _l op�e�^l hïh[ ] l o[ _l op�_` �h[ �^[ j m[ kv[ �@t [ hÃ�@hm�ñ gq̀ j �e�E[ oe_[
Al r _ê d[ qÃ�×@t [ h�ê�T` ^kl hl ce[ �Lekcì œpqê [ �m̀ o� [ �hÛ@j [ xê � Ij mr hp[ _[ �m̀ o�h[ �Bl j r keq[ qØ�[ h�^l kcoup�TIB@M�[
R[ ] [ qÀ� @t [ h� �̄Ã�ô�Ã�à°� up� r k[ � ekê e[ qes[ � ej mr hp[ _[ � m̀ o� h[ � ^l j r keq[ q� m̀ o� _` p̀ ksl hr m[ o� ò ^r opl p� _` � q̀ ^kl hl ce[
hekcì œpqê [ �m̀ o�[ �h[ �hh̀ kcr [ �[ j [ xec[ À

� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

� À� À�Cl ppè op�e�ò ml oq[ qc` p�` pm̀ ^e[ heqx[ qp

Dh� _e[ oe� _eceq[ h� N[ qel k[ he[ � d[ � mr ] hê [ q� ×Dkp̀ kv[ o� ` k� peh̀ k^eÂ� h[ � hhr eq[ � m̀ h� gr o_� ` k� ` h� pepq̀ j [ � ` _r ^[ qer � _`
Tr onr e[ ØÃ�r k�ekal oj ` �_` �h[ �eks` pqec[ _l o[ �Mr g[ __` p�@g›k�Y›h_›x[ j ] � [ k@hepe�_` �_[ _` p�pl ] ò �h[ �peqr [ ^e¾�_` �h[
hh̀ kcr [ �gr o_[ � [ h�pepq̀ j [ � ` _r ^[ qer �_` �Tr onr e[ À�L[ �hh̀ kcr [ �gr o_[ �` p�ml q�^r op[ o�^l j � [ � [ ppeck[ qr o[ � l mq[ qes[ � [
Tr onr e[ � _` p� _` h� � � � � À� Tò qx` � [ kvp� _` pmoupÃ� m̀ oÂÃ� kl j up� r kp� ml ^p� j eh̀ op� _Û[ hr j k` p� ml _` k� [ ppepqeo� [
[ nr ` pq̀ p�^h[ pp̀ pÃ�[ �^[ r p[ �_` �h[ �cò r � j [ k^[ �_` �mol à ppl o[ q�e�_` � h̀ p�mò ppel kp�pl ^e[ hpÃ�ml hœqenr ` p�e�^r hqr o[ hp
nr ` � ` k�hej eq̀ k�hÛl à oq[ �e�aekp�e�ql q�h[ �_ear pe¾À�M[ hco[ q� ` hp� l ] pq[ ^h̀ pÃ� [ nr ` pq�^r op� � � � � ç� � � � � j up�_` � � � À� � �
[ hr j k` p�pÛde�d[ k�ekp̂ oeqÀ�Ooc[ keqx[ ^el kp�e�[ ^qesepq̀ p�gr o_p�[ _s` oq̀ eu` k�nr ` Ã�p̀ kp̀ �r k�[ r cj ` kq�peckeaê [ qer �_` h
kl j ] ò �_` �_l ^` kqp�_epml ke] h̀ pÃ�p̀ o@�ej ml ppe] h̀ �_l k[ o�ò pml pq[ �[ �[ nr ` pq[ �_` j [ k_[ À
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� À� À�B[ j m[ kv[ �@t [ h

Dh�BIDMDN�d[ �mò p̀ kq[ q�h[ � ^[ j m[ kv[ �@t [ h� m̀ o� [ �h[ �_eceq[ heqx[ ^e¾�_` �h[ �hh̀ kcr [ � [ j [ xec[ � [ �h[ � ^` h̀ ] o[ ^e¾�_`
hÛ@kv�Nl r �@j [ xê �nr ` �d[ �l oc[ keqx[ q�[ �Aeh] [ l �¯P[ œp�A[ p̂ °�` h�� � �_` �c` k` o�@cd[ o[ pÃ�hÛ[ ppl ^e[ ^e¾�_` hp�[ j [ xê p�_`
Aep̂ [ e[ À�Ces` op̀ p�_` p̀ k` p�_` �m̀ opl k` p�pÛd[ k�[ ^l pq[ q�[ �hÛ̀pq[ k_�_` h�BIDMDN�m̀ o�^l kzeu` o�h[ �ekê e[ qes[ �_Û@t [ hÀ
@hcr k` p�pÛd[ k�ò cepqo[ q�m̀ o�^l kqoe] r eoçde�e�pÛd[ k�ò ^l hheqÃ�ek�peqr Ã�j up�_` �� � � �m[ ò hhp�_` �ao[ p̀ p�qo[ _r ŸqpÀ

@t [ h� up� r k[ � ekê e[ qes[ � _` h� BIDMDNÃ� h[ � Er k_[ ^e¾� m̀ hp� Cò qp� Bl hïh̀ ^qer p� _` hp� Pl ] h̀ pÃ� h[ � B[ p[ � @j [ xec[ � _`
B[ q[ hr kv[ � e� Bl hïh̀ ^qes[ TÃ� _ekp� _` h� mol f̀ ^q̀ � Sl j � P[ oqÃ� m̀ o� ^l kp̂ è k^e[ o� h[ � ml ] h[ ^e¾� [ j [ xecÂal k[ � _` � h[
ej ml oq@k^e[ �_` �_epml p[ o�_Û̀ek` p�_eceq[ hp�m̀ o�[ �hÛ[ j [ xê �e�m̀ o�ò ^l hheo�ao[ p̀ p�qo[ _r Ÿ_` p�e�` kò cepqo[ j ` kqp�_` �s` r
nr ` �p̀ os` eu` k�_` �j [ qzoe[ �moej ` o[ �m̀ o�[ hp�_` p̀ ksl hr m[ _l op�_Û̀ek` p�` k�[ j [ xê À�L` p�ao[ p̀ p�e�` kò cepqo[ j ` kqp
ò ^l hheqp� ` p� ml p̀ k� [ � _epml pê e¾� _` � h[ � ^l j r keq[ q� _` � _` p̀ ksl hr m[ _l op� ` k� ] e] hel q̀ nr ` p� ^l j � h̀ p� _` � Hr ccekc
E[ ^` �l �Bl j j l k�Vl ê ` À

P` o�h[ �à pq[ �_Û@cd[ o[ p�d[ k�m[ pp[ q�j up�_` �j eh�m̀ opl k` p�[ h�hh[ oc�_` �ql q�` h�_e[ Ã�` k�` h�nr ` �d[ �` pq[ q�r k[ �^` h̀ ] o[ ^e¾
^l hïh̀ ^qes[ � _` � h[ � e_` kqeq[ q� _` h� ml ] h̀ � [ j [ xê � [ h� P[ œp� A[ p̂ À� L` p� [ ^qr [ ^el kp� j r pê [ hp� d[ k� [ k[ q� [ � ^@oò ^
_Û@] _` hd[ g�@xol r Ã�L[ d^` k�Oh[ seÃ�T[ cdr ae�A[ k_Ã�Kr qqr k` Ã�A[ dd[ �@j xe[ kÃ�Iao[ dk` �Or ^doe] l r �e�@ê d[ �M[ v[ À
LÛl ] f̀ ^qer � c` k` o[ h� _` � h[ � ^[ j m[ kv[ Ã� nr ` � al oj [ � m[ oq� _` h� mol f̀ ^q̀ � _ÛD_r ^[ ^e¾� m̀ o� [ � h[ � Jr pqœ̂e[ � Fhl ] [ h� _` h
BIDMDNÃ�Sl j �P[ oqÃ�up�^l kqoe] r eo�[ �hÛ̀j ml _` o[ j ` kq�_Û[ nr ` pq[ �^l j r keq[ q�hekcì epqê l ^r hqr o[ h�[ �B[ q[ hr kv[ Ã�r k[
_` �h̀ p�j up�kl j ] ol p̀ p�_` h�m[ œpÃ�nr ` �s` r �j ekl oeqx[ _[ �h[ �p̀ s[ �hh̀ kcr [ �q[ kq�` k�l oec` k�^l j �` k�h[ �_e@pml o[ À�

Bl k` eu` j ` kq

P@cek[ �� � t t t À̂è j ` kÀ̂[ q

� À� À�El oj [ ^e¾�_Û̀ek` p�m̀ o�[ �hÛ[ mò k` kq[ qc` �_` �h[ �hh̀ kcr [ �[ j [ xec[ �_Ûeka[ kqp�[ j ] �m̀ opm̀ ^qes[ �ekq̀ ô r hqr o[ hÃ
ek^hr pes[ �e�_ÛD_r ^[ ^e¾�m̀ o�[ �h[ �Jr pqœ̂e[ �Fhl ] [ h

Dh� BIDMDN� d[ � ej mr hp[ q� h[ � al oj [ ^e¾� Dek` p� m̀ o� [ � hÛ[ mò k` kq[ qc` � _` � h[ � hh̀ kcr [ � [ j [ xec[ � _Ûeka[ kqp� [ j ]
m̀ opm̀ ^qes[ �ekq̀ ô r hqr o[ hÃ�ek^hr pes[ �e�_ÛD_r ^[ ^e¾�m̀ o�[ �h[ �Jr pqœ̂e[ �Fhl ] [ hÃ�[ _ò n[ _[ �[ �` _r ^[ _l ò p�nr ` �qò ] [ hh̀ k
hÛ̀kp̀ kv[ j ` kq�_` �h[ �hh̀ kcr [ � [ j [ xec[ � [ j ] �eka[ kqp�_Û̀kqò � � �e� � � � [ kvpÀ�L[ �ekê e[ qes[ �d[ �qekcr q�^l j � [ � l ] f̀ ^qer
mol ml ô el k[ o� ò ^r opl p� j ` ql _l hÂcê p� m[ oqê em[ qer pÃ� pl ^el [ à ^qer p� e� [ oqœpqê p� m̀ o� [ a[ sl oeo� r k� [ mò k` kq[ qc`
peckeaê [ qer � _` � h[ � hh̀ kcr [ Ã� ek^l oml o[ kq� h[ � m̀ opm̀ ^qes[ � ekq̀ ô r hqr o[ hÃ� h[ � ek^hr pe¾� e� hÛ̀_r ^[ ^e¾� m̀ o� [ � h[ � fr pqœ̂e[
chl ] [ hÀ

L[ � al oj [ ^e¾Ã� _` p̀ ksl hr m[ _[ � ` kqò � ` hp� j ` pl p� _Û[ ] oeh� e� l ^qr ] ò � _` � � � � � Ã� d[ � ^l j mq[ q� [ j ] � qò p� p̀ ppel kp
mò p̀ k^e[ hp�^` h̀ ] o[ _` p�` hp�_è p�� � �_Û[ ] oehÃ�� � �_` �j [ ec�e�� � �_Ûl ^qr ] ò À�@h�hh[ oc�_` h�mol ^upÃ�h̀ p�m[ oqê em[ kqp�d[ k
qò ] [ hh[ q� j ` ql _l hl cè p� _Û̀_r ^[ ^e¾� ml mr h[ oÃ� ` ek` p� [ oqœpqenr ` p� e� _` � _ek[ j eqx[ ^e¾� _` � cor mpÃ� h[ � ò sepe¾� _`
j [ q̀ oe[ hp� _e_@̂qê p� e� h[ � ^ò [ ^e¾� _` � ò ^r opl p� ` _r ^[ qer p� ] [ p[ qp� ` k� ^l kq̀ p� e� ^[ knl kpÀ� Dh� mol f̀ ^q̀ � d[ � ^r hj ek[ q
[ j ] �hÛ̀h[ ] l o[ ^e¾�_` �ò ^l j [ k[ ^el kp�j ` ql _l hÂcenr ` p�m̀ o�[ �hÛ̀kp̀ kv[ j ` kq�_` �h[ �hh̀ kcr [ �[ j [ xec[ �[ �eka[ kqpÀ
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� À� À�S` j ek[ oeÂ�Lh̀ kcì ` p�j ekl oeqx[ _` p�^l j �[ �hh̀ kcì ` p�_Ûd` ozk^e[

×Lh̀ kcì ` p�j ekl oeqx[ _` p�^l j �[ �hh̀ kcì ` p�_Ûd` ozk^e[ À�Vepel kp�_Ûr k[ �oe] [ �[ �hÛ[ hqo[ �oe] [ Ø�d[ �` pq[ q�` h�moej ` o�_` hp�qò p
p̀ j ek[ oep�nr ` �` h�mol f̀ ^q̀ �Sl j �P[ oq�d[ �l à oq�[ nr ` pq�� � � � À

Dh�p̀ j ek[ oeÃ�^l l oc[ keqx[ q�m̀ h�BIDMDNÃ�` h�FDL@�e�h[ �Er k_[ ^e¾�m̀ hp�Cò qp�Bl hïh̀ ^qer p�_` hp�Pl ] h̀ pÃ�d[ �[ ] l o_[ q�` hp
ò mq̀ p�m̀ o�[ h� j [ kq̀ kej ` kq�e�r qeheqx[ ^e¾�_` hp�e_el j ` p�mò p̀ kqp�[ �B[ q[ hr kv[ � [ j ] � l oec` k�al o@�ò ^` kq�e�nr ` �` pq[ k
j ekl oeqx[ qp�` k�` hp�p̀ r p�m[ Ÿpl p�_Ûl oec` kÀ�@nr ` pq[ �nì ` pqe¾�pÛde�d[ �qo[ ^q[ q�[ �qo[ sup�_` �qò p�^[ pl pÂ�` h�_` �hÛ[ j [ xê Ã�` h
ar h[ �e�` h�m[ kf[ ] eÀ�Tl qp�qò p�mò p̀ kq̀ k�mr kqp�` k�^l j éÃ�m̀ oÂ�q[ j ] u�_eà ozk^è p�_` �^l kq̀ uq�peckeaê [ qes` pÀ�

�Dh� p̀ j ek[ oe�d[ �^l j mq[ q� [ j ] � r k[ �ml kzk^e[ �_` �MÂkê [ �A[ ooè o[ pÃ�mol à ppl o[ �_` �h[ �E[ ^r hq[ q�_` �Eehl hl ce[ �_` �h[
UAÃ� e� [ j ] � _r ` p� q[ r h̀ p� ol _l k` p� [ j ] � pep� m[ oh[ kqp� _Û[ nr ` pq̀ p� hh̀ kcì ` pÂ� S[ o[ � A` o_[ d` j � e� E[ oe_[ � Al r _ê d[ q
[̄ j [ xê °Ã�Ml r pp[ �Ce[ hhl �e�Uj [ �@ĥ [ e_` � ār h[ °�e�S[ ej �Cr Ü[ k�Ik[ v[ qr hh[ d�e�F[ c[ k_` ` m�Sekcd�Kd[ hp[ �¯m[ kf[ ] e°À

�L[ �al oj [ ^e¾�pÛd[ �_r q�[ �q̀ oj ` �` h�� �_Û[ ] oeh�_` �� �[ �� � �d�e�pÛd[ �ml cr q�p̀ cr eo�` h�p̀ j ek[ oe�` k�_eò ^q̀ �[ �qo[ sup�_` h�^[ k[ h
_` �Yl r Tr ] ` �_` h�BIDMDN�l �mò p̀ k^e[ hj ` kq�[ �h[ �S[ h[ �F[ ] oè h�Ohes` o�_` �h[ �E[ ^r hq[ q�_` �Eehl hl ce[ �e�Bl j r kê [ ^e¾Ã�[
hÛD_eaê e�HepqÂoê �_` �h[ �Ukes` opeq[ q�_` �A[ ô ` hl k[ À

� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

� À� À�Dp^l h[ �_` h�BIDMDN�� � � �

LÛDp̂ l h[ � BIDMDN� � � � � Â� ×Lh̀ kcì ` p� _Û[ nr œ� e� _Û[ oò r Â� m̀ o� r k[ � c` pqe¾� ^[ q[ h[ k[ � _` � h[ � _es` opeq[ q� hekcì œpqê [ ØÃ
^l l oc[ keqx[ _[ � [ j ] � ` h� FLeCe� í r k� _` hp� moek^em[ hp� cor mp� _` � hekcì epq̀ p� ò à ò kqp� ` k� h[ � _es` opeq[ q� hekcì œpqê [ � [
B[ q[ hr kv[ í � [ j ] � pr ml oq� _Ûò j ker j � Br hqr o[ hÃ� pÛd[ � ^` h̀ ] o[ q� ` kqò � ` h� � � � _` � fr kv� e� ` h� � � _` � fr hel h� [ � h[ � p̀ r � _` h
BIDMDNÀ

@nr ` pq[ �kl s` k[ �` _ê e¾�_` �hÛDp̂ l h[ �BIDMDN�d[ �[ ] l o_[ q�h[ �peqr [ ^e¾�[ ^qr [ h�_` h�j r hqehekcì epj ` �[ �B[ q[ hr kv[ �e�_` hp
_ò qp�_` hp�m[ oh[ kqp�` k�qò p�co[ kp�@j ] eqpÂ

�ÀL[ �peqr [ ^e¾�_` �h̀ p�hh̀ kcì ` p�depqÂoenr ` p�_` h�m[ œpÂ�^[ q[ h@Ã�l ^^eq@Ã�hh̀ kcr [ �_` �peck` p�^[ q[ h[ k[ �e�^[ h¾À
� ÀL[ �mò p̀ os[ ^e¾�_` �h̀ p�hh̀ kcì ` p�mol ^` _` kqp�_` �ahr ul p�j eco[ ql oep�ò ^` kqpÃ�` pm̀ ^e[ hj ` kq�_` �h̀ p�nr ` �` pq[ k

j ekl oeqx[ _` p�` k�l oec` kÃ�^l j �hÛ[ j [ xê À
� ÀDhp�ò mq̀ p�` k�hÛ[ _nr epê e¾�_` h�^[ q[ h@�m̀ o�m[ oq�_` hp�^l hïh̀ ^qer p�[ j ] �] [ c[ qc` p�^r hqr o[ hp�_eà ò kqpÀ

� � �m̀ opl k` p�pÛd[ k�ekp̂ oeq�[ �hÛDp̂ l h[ Ã�nr ` �pÛd[ �_` p̀ ksl hr m[ q�[ �h[ �p[ h[ �_Û[ ^q̀ p�_` h�BIDMDN�` k�p̀ ppel kp�_` �j [ qœ
e�q[ o_[ Ã� [ j ] � r k[ �_r o[ _[ �ql q[ h�_` � � � �dl ò p�_` �_r o[ _[ Ã� ` hp�^l kqekcr qp�pÛd[ k�_` pmh̀ c[ q� [ �qo[ sup�_` � p̀ ppel kp
q̀ Âoenr ` pÃ�q[ r h̀ p�ol _l k` p�eÃ�q[ j ] uÃ�sepeq̀ p�e�q[ hh̀ opÀ

https://www.ciemen.cat/cursos-i-seminaris/llengues-minoritzades-com-a-llengues-dherencia/


P@cek[ �� � t t t À̂è j ` kÀ̂[ q

� À� À�S` j ek[ oeÂ�Dkp` kv[ oÃ�` p^oer ò �e�mol j l r ò �hÛ[ j [ xê Â�ò [ heq[ qp�hl ^[ hp�e�m̀ opm̀ ^qes` p�qo[ kpaol kq̀ ò ò p

Dh�p̀ j ek[ oe�` k�hœke[ �×Dkp̀ kv[ oÃ�` p̂ oer ò �e�mol j l r ò �hÛ[ j [ xê Â�ò [ heq[ qp�hl ^[ hp�e�m̀ opm̀ ^qes` p�qo[ kpaol kq̀ ò ò pØ�d[
` umhl o[ q�hÛ̀kp̀ kv[ j ` kqÃ�hÛ̀p̂ oemqr o[ �e�h[ �mol j l ^e¾�_` �h[ �hh̀ kcr [ �[ j [ xec[ �` k�_eà ò kqp�^l kq̀ uql p�pl ^el hekcì œpqê pÀ
Iks` pqec[ _l op�e�mol à ppel k[ hp�_` h�M[ ool ^�e�_ÛDr ol m[ �d[ k�_` ] [ qr q�` hp�zueqp�e�` hp�ò mq̀ p�_` �hÛ̀_r ^[ ^e¾�` k�[ j [ xê Ã
_` �h̀ p�ekê e[ qes` p�^r hqr o[ hp�e�_` �h[ �ekkl s[ ^e¾�_eceq[ hÀ�@�qo[ sup�_Û̀um̀ oezk^è p�hl ^[ hp�e�m̀ opm̀ ^qes` p�qo[ kpk[ ^el k[ hpÃ
hÛ̀p_` s` kej ` kq�d[ �ml p[ q�` k�ò hh̀ r �h̀ p�ò [ heq[ qp�[ ^qr [ hp�e�` hp�^[ j ekp�_` �ar qr o�m̀ o�` kal oqeo�h[ �sepe] eheq[ q�e�h[ �seq[ heq[ q
_` �hÛ[ j [ xê À�Dh�p̀ j ek[ oe�d[ �qekcr q�hhl ^�` k�hœke[ �` h�� � �_` �kl s` j ] ò �` k�[ kchzp�e�ao[ k^zpÃ�[ j ] �qo[ _r ^^e¾�pej r hq@ke[
` kqò �h̀ p�_r ` p�hh̀ kcì ` pÀ

Dh�p̀ j ek[ oe�d[ �` pq[ q�_ese_eq�` k�nr [ qò �p̀ ppel kp�[ j ] � h̀ p�ml kzk^è p�_` �A[ d[ �M[ kpl r ] �¯@ppl ^e[ qel k�Rucel k[ h̀ p
_` p�Dkp̀ eck[ kq̀ p�` q�Dkp̀ eck[ kqp�_` �h[ �L[ kcr ` �@j [ xecd` �EzpçM` gkzp°Ã�E[ qej [ �@cl r feh�¯@_�Nr or �S�Tj [ xecdq°Ã
@] _` oo[ dj [ k� Dh� @epp[ qe� ¯Rup̀ [ r � Br hqr ò h� Eo[ k^l çA` o] zò °Ã� @hm� ñ gq̀ j � [ k_� E[ oe_[ � Al r _ê d[ q� ¯@t [ h
^[ j m[ eck�BIDMDN°À

LÛl oc[ keqx[ q�` h�BIDMDNÃ�@_�Nr or �S�T[ j [ xecdqÃ�@ppl ^e[ qel k�Rucel k[ h̀ p�_` p�Dkp̀ eck[ kq̀ p�` q�Dkp̀ eck[ kqp�_` �h[
L[ kcr ` � @j [ xecd` � EzpçM` gkzpÃ� Rup̀ [ r � Br hqr ò h� Eo[ k^l çA` o] zò � [ k_� B[ p[ � @j [ xec[ � _` � B[ q[ hr kv[ Ã� [ j ]
aek[ kn[ j ` kq�_` �hÖ@czk^e[ �B[ q[ h[ k[ �_` �Bl l m̀ o[ ^e¾�[ h�C` p̀ ksl hr m[ j ` kq�¯@BBC°�e�hÛ@fr kq[ j ` kq�_` �A[ ô ` hl k[ À

Bl k` eu` j ` kq� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

� À� À�S` j ek[ oeÂ�Sl ] eo[ ke[ �_eceq[ hçq̀ ^kl hÂcê [ Ã�ml ] h̀ p�e�hh̀ kcì ` p�j ekl oeqx[ _` p

L[ �ej ml oq@k^e[ �^ò eu` kq�_` h� j ¾k�_eceq[ h� ` k�h[ �se_[ �nr l qe_e[ k[ �qu� r k�ej m[ ^q̀ �_eò ^q̀ � ` k�h[ � j [ k` o[ �^l j � à j
p̀ oseo� h̀ p� hh̀ kcì ` p� eÃ� ` pm̀ ^e[ hj ` kqÃ� ` k� h̀ p�ml ppe] eheq[ qp�_` � m̀ oseszk^e[ � e�mol j l ^e¾�_` hp�e_el j ` p� j ekl oeqx[ qpÀ
@nr ` pq�up�r k�^[ j m�_Û̀pqr _e�^[ _[ �^l m�j up�ò hh̀ s[ kq�_ekp�h[ �hekcì œpqê [ Ã�q[ kq�_` p�_Ûr k[ �m̀ opm̀ ^qes[ �pl ^e[ h�^l j
q̀ ^kl hÂcê [ À

P` o� [ ] l o_[ oçdl Ã� ` h� BIDMDNÃ� h[ � Er k_[ ^e¾� m̀ hp� Cò qp� Bl hïh̀ ^qer p� _` hp� Pl ] h̀ p� e� ` h� C` m[ oq[ j ` kq� _` � Eehl hl ce[ � e
Bl j r kê [ ^e¾� _` � h[ � Ukes` opeq[ q� _` � Lh̀ e_[ � d[ k� l oc[ keqx[ q� ` h� p̀ j ek[ oe� Sl ] eo[ ke[ � _eceq[ hçq̀ ^kl hÂcê [ Ã� ml ] h̀ p� e
hh̀ kcì ` p�j ekl oeqx[ _` pÀ�LÛ[ ^qeseq[ q�pÛd[ �^` kqo[ q�` k�hÛép�_Û[ nr ` pq̀ p�hh̀ kcì ` p�` k�hÛ@j ] eq�_eceq[ hÃ�[ �m[ oqeo�_` �nr [ qò
[ mol uej [ ^el kp� [ � ^@oò ^� _` � m̀ opl k` p� ` um̀ oq̀ p� ` k� ^l j r kê [ ^e¾� e� hekcì œpqê [ À� SÛd[ � ml p[ q� ` h� al ^r p� ` k� nr [ qò
e_el j ` p�_` �h̀ p�_r ` p�s` pp[ kqp�_` h�Peoek` r Â�` h�^[ q[ h@Ã�h[ �hh̀ kcr [ �_` �peck` p�^[ q[ h[ k[ Ã�hÛl ^^eq@�e�hÛ[ o[ cl kzpÀ�

Dh� p̀ j ek[ oeÃ� _r q� [ � q̀ oj ` � ` h� � � e� ` h� � � � _Ûl ^qr ] ò Ã� d[ � p̀ oseq� m̀ o� ` umhl o[ o� h̀ p� l ml oqr keq[ qp� nr ` � l à ò eu` k� h̀ p
q̀ ^kl hl cè p� _eceq[ hpÃ� mò p̀ kq[ o� mol f̀ ^q̀ p� e� ò ^r opl p� ^l k^ò qpÃ� e� _` ] [ qò � ` hp� moek^em[ hp� ò mq̀ p� nr ` � [ aol kq̀ k
[ nr ` pq̀ p�hh̀ kcì ` p�` k�r k�` kql ok�^[ _[ �s` c[ _[ �j up�_eceq[ heqx[ qÀ

H[ �^l j mq[ q�[ j ] �ml kzk^è p�_` �Rv[ k�Er ok` pp� h̄ekcì epq[ °Ã�A` k[ p̀ q�C[ xu[ p� L̄l �Bl kcozp�m̀ oj [ k` kq�_` �h[ �h̀ kc[
l ^^eq[ k[ °Ã�F` o[ o_�Vuh̀ x�Ves[ p� ¯@̂ ^` kq�O] ` oq°�e�@e_[ �Vehh[ ` ^ef[ � ¯To[ kpM` _e[ �B[ q[ hl ke[ Ã�U@A°Ã�nr ` �pÛd[ �ml cr q
p̀ cr eo� ` k� _eò ^q̀ � [ � qo[ sup� _` h� ^[ k[ h� _` � Yl r Tr ] ` � _` h� BIDMDN� l � mò p̀ k^e[ hj ` kq� [ � h[ � S[ h[ � _` � Jr kq̀ p� � À� � À
D_eaê e�_` h�R̀ ^ql o[ q�ê�E[ ^r hq[ q�_` �Lh̀ qò pÀ�Ukes` opeq[ q�_` �Lh̀ e_[ À�



� À� À�Er k_[ ^e¾�Bl mmè q̀ op

Dh� BIDMDN� upÃ� _` p� _` � � � � �Ã� j ` j ] ò � [ ppl ^e[ q� _` � h[ � Er k_[ ^e¾� Bl mmè q̀ opÃ� h[ � ar k_[ ^e¾� ml hœqê [ � _` � hÛ@he[ kn[
Lher ò � Dr ol m̀ [ � ¯@LDÃ� m[ oqeq� ` r ol m̀ r � nr ` � [ cor m[ � m[ oqeqp� ò cel k[ hepq̀ pÃ� [ r ql kl j epq̀ p� e� ek_` m̀ k_` kqepq̀ p� _`
_es` opl p�` pq[ qp�_` �h[ �Uke¾�Dr ol m̀ [ °À

Bl ek^e_ekq� [ j ] � ` h�Ce[ �_ÛDr ol m[ �_` h� � � � � Ã� ` h�BIDMDN�d[ �m[ oqê em[ q� ` k�hÛ@pp̀ j ] h̀ [ �F` k` o[ h�_` �h[ �Er k_[ ^e¾
Bl mmè q̀ op� [ �h[ �^[ meq[ h� ] ò ql k[ Ã�N[ l k` _� ¯N[ kq̀ pÃ�` k�ao[ k^zp°Ã�m̀ o�mò k_ò � r k[ �ml pê e¾�à oj [ � [ �a[ sl o�_Ûr k[
kl s[ � Dr ol m[ Ã� _` � h[ � ecr [ hq[ q� hekcì œpqê [ � e� _` hp� _ò qp� _` hp� ml ] h̀ pÃ� ` h̀ j ` kqp� ^h[ r � m̀ o� ` kal oqeo� ` h� ^l kqek` kq
` r ol m̀ r �_[ s[ kq�_` �h̀ p�[ j ` k[ ^` p�[ r ql oeq@oè p�e�] ` hïhê epq̀ pÀ

L[ �qol ] [ _[ �[ kr [ h�_` �h[ �Er k_[ ^e¾�Bl mmè q̀ op�q[ j ] u�d[ �p̀ oseq�m̀ o�ò esek_ê [ o�h[ �sepe¾�_Ûr k[ �kl s[ �Dr ol m[ �e�m̀ o
[ ] l o_[ o� ` hp� ò mq̀ p� _` h� j [ k_[ q� � � � � ç� � � � � m̀ o� [ � ej mr hp[ o� r k[ � [ c` k_[ � ^l j m[ oqe_[ � _` � _` à kp[ � _` hp� _ò qp
hekcì œpqê pÃ�hÛ[ r ql _` q̀ oj ek[ ^e¾�e�` h�ar qr o�_Ûr k[ �Dr ol m[ �_es` op[ �e�pl he_@oe[ À�Dk� [ nr ` pq� p̀ kqeqÃ�pÛd[ � à q� r k[ �^oe_[
` pm̀ ^œaê [ �[ �_` à kp[ o�h[ �ecr [ hq[ q�hekcì œpqê [ �e�` h�_ò q�al k[ j ` kq[ h�[ �m[ oh[ o�e�ser ò �` k�h̀ p�kl pqò p�moÂmè p�hh̀ kcì ` p
` k�r k[ �peqr [ ^e¾�_Ûecr [ hq[ qÀ
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P@cek[ �� � t t t À̂è j ` kÀ̂[ q

� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

� À� À�S` j ek[ oeÂ�Cò qp�^r hqr o[ hpÃ�j ` j Âoe[ �e�fr pqœ̂e[ �pl ^e[ h

Dh�p̀ j ek[ oe�ßCò qp�^r hqr o[ hpÃ�j ` j Âoe[ �e�fr pqœ̂e[ �pl ^e[ hà�up�h[ �kl s` k[ �` _ê e¾�_` h�p̀ j ek[ oe�È j ekepj ` pÃ�I_` kqeq[ qp
e� Cò qp� Bl hïh̀ ^qer p� l oc[ keqx[ q� m̀ h� BIDMDNÃ� h[ � Er k_[ ^e¾� m̀ hp� Cò qp� Bl hïh̀ ^qer p� _` hp� Pl ] h̀ pÃ� h[ � r keq[ q� _`
Bl l m̀ o[ ^e¾� e� Sl he_[ oeq[ q� _` � h[ � Ukes` opeq[ q� _` � Lh̀ e_[ � e� ` h� For m� _` � R̀ ^` ô [ � @k@hepe� D_r ^[ qes[ � e� Sl ^e[ h� _` � h[
Ukes` opeq[ q�_` �Lh̀ e_[ À

Dh�p̀ j ek[ oe�[ j ] �ml kzk^è p�_` �Nê l h<p�A[ o] è oe�¯mol à ppl o�_` hp�Dpqr _ep�_Û@oqp�e�Hr j [ keq[ qp�_` �h[ �UOB°Ã�M[ oq[
M[ oqœkçCÂj ek` � ¯Dp̂ oemql o[ �e�eks` pqec[ _l o[ � ` k� ` pqr _ep�_` �h[ � j ` j Âoe[ °Ã�Jl [ k[ �Sl ql � ¯m̀ oel _epq[ �e� [ kqol mÂhl c[ À
Pol à ppl o[ � _` � h[ � U_L°Ã� Rl p[ � B` o[ ol hp� ¯F` Âco[ a[ � e� [ kqol mÂhl c[ À� M` j ] ò � ar k_[ _l o[ � _` h� ^` kqò � ^r hqr o[ h� e
^l j r keq[ q�[ oqœpqê [ �Kl ks` kq°d[ �qekcr q�hhl ^�` h�� �_` �_` p̀ j ] ò �[ �h[ �Ukes` opeq[ q�_` �Lh̀ e_[ Ã�[ �hÛDpm[ e�� À� � À�S[ h[ �_`
se_` l ^l kà ozk^è p�ê�B` kqò �_` �Br hqr ò p�e�Bl l m̀ o[ ^e¾�To[ kpaol kq̀ ò o[ �e�q[ j ] u�pÛd[ �ml cr q�p̀ cr eo�` k�hœke[ À
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� À� À�@ouer �[ r _el sepr [ h�e�al ql co@aê

SÛd[ � ^l kqekr [ q� l oc[ keqx[ kq�hÛ[ ouer �al ql co@aê �e� [ r _el sepr [ h�_` h�BIDMDNÀ� Icr [ hj ` kqÃ� [ nr ` pq� [ ouer �pÛd[ � [ j mhe[ q
[ j ] �h̀ p�ej [ qc` p�mò p̀ p�[ h�hh[ oc�_` �hÛ[ kv�` k�h̀ p�_eà ò kqp�[ ^qeseq[ qp�` k�nr z�d[ �m[ oqê em[ q�hÛ̀kqeq[ qÀ�

P[ oq�_` hp�` kò cepqo[ j ` kqp�_` �h̀ p�[ ^qeseq[ qp�_` h�BIDMDN�` p�qol ] ` k�_epml ke] h̀ p�` k�l ] ` oq�[ h�^[ k[ h�_` �Yl r Tr ] `
_` �hÛ̀kqeq[ qÂ�vl r qr ] ` À̂l j �ª BIDMDN^[ qÀ

� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

� À� À�Ae] hel q̀ ^[ �e�d` j ` ol q̀ ^[

L[ � ] e] hel q̀ ^[ � e� d` j ` ol q̀ ^[ � _` h� BIDMDN� d[ k� ^l kqekr [ q� [ j mhe[ kq� ` h� p̀ r � al kp� [ h� hh[ oc� _` � hÛ[ kv� � � � � � [ j ] � h[
ek^l oml o[ ^e¾�_` �kl s` p�mr ] hê [ ^el kp�` pm̀ ^e[ heqx[ _` pÃ�moek^em[ hj ` kq�` k�` hp�@j ] eqp�_` �h̀ p�k[ ^el kp�p̀ kp̀ �` pq[ qÃ
` hp� _ò qp� hekcì œpqê pÃ� ` hp� _ò qp� dr j [ kpÃ� h[ � _es` opeq[ q� ^r hqr o[ h� e� ` hp� j l sej ` kqp� _Û[ r ql _` q̀ oj ek[ ^e¾À� @nr ` pq
^ò eu` j ` kq�pÛd[ �mol _r Ÿq� ` pm̀ ^e[ hj ` kq�co@̂è p� [ �h[ � ò ^` m̂ e¾� ò cr h[ o�_` �mr ] hê [ ^el kp�m̀ oeÂ_enr ` p� í ò sepq̀ pÃ
] r qhh̀ qekp�e�[ hqò p�j [ q̀ oe[ hp�` pm̀ ^e[ heqx[ qpí �mol ^` _` kqp�_` �_es` op̀ p�` kqeq[ qp�e�ekpqeqr ^el kp�_Û[ oò r �_` h�j ¾kÀ

Dh� al kp� _l ^r j ` kq[ h� _` h� BIDMDN� ^l kqekr [ � ^l kpqeqr ekq� r k[ � ` ek[ � _` � ò à ozk^e[ � m̀ o� [ � hÛ̀pqr _e� _` � h[ � _es` opeq[ q
k[ ^el k[ hÃ�hekcì œpqê [ �e�^r hqr o[ hÃ�e�` p� j [ kqu�` k�mol ^up�_` �^l kpl he_[ ^e¾�e� [ ^qr [ heqx[ ^e¾�m̀ oj [ k` kq�co@̂è p� [ � h̀ p
kl s` p�[ ml oq[ ^el kp�] e] hel co@aenr ` p�e�_l ^r j ` kq[ hpÀ

CÛ[ ^l o_� [ j ] � ` h�^l ks` ke�_` � ^l hïh[ ] l o[ ^e¾�peck[ q� [ j ] �h[ �Ukes` opeq[ q�Pl j m̀ r �E[ ] o[ � ¯UPE°�hÛ[ kv� � � � � Ã� ` h�al kp
_l ^r j ` kq[ h� _` h� BIDMDN� ^l kqekr [ � ^` _eq� ` k� ozcej � _` � ^l j l _[ q� [ � [ nr ` pq[ � ekpqeqr ^e¾� [ ^[ _zj ê [ À� Dk� ` h� j [ ô
_Û[ nr ` pq�[ ^l o_Ã�h[ �UPE�mol pp̀ cr ` eu�h̀ p�q[ pnr ` p�_` �qo[ ^q[ j ` kq�qz^kê Ã�^[ q[ hl c[ ^e¾�e�ekq̀ co[ ^e¾�_` hp�j [ q̀ oe[ hp
` k� ` hp� p̀ r p� pepq̀ j ` p� _l ^r j ` kq[ hpÃ� [ j ] � hÛl ] f̀ ^qer � _` � a[ ^eheq[ oçk` � h[ � ^l kpr hq[ � e� hÛ[ ^^up� [ � h[ � ^l j r keq[ q
eks` pqec[ _l o[ Ã�hÛ[ hr j k[ q�r kes` opeq[ oe�e�` h�mé] hê �` pm̀ ^e[ heqx[ qÀ

@nr ` pq[ �^l hïh[ ] l o[ ^e¾�^l kqoe] r ` eu�[ �c[ o[ kqeo�h[ �mò p̀ os[ ^e¾Ã�h[ �_ear pe¾�e�h[ �ò esek_ê [ ^e¾�_Ûr k�al kp�_l ^r j ` kq[ h
ékê Ã� aor eq� _` � _z^[ _` p� _` � qò ] [ hh� _` h� BIDMDN� ` k� hÛ@j ] eq� _` � h̀ p� j ekl oè p� k[ ^el k[ hpÃ� h̀ p� hh̀ kcì ` p� e� ` hp� _ò qp
^l hïh̀ ^qer pÀ�P[ o[ hïh̀ h[ j ` kqÃ�` p�^l kqekr [ �` umhl o[ kq�h[ �ml ppe] eheq[ q�_Ûej mr hp[ o�ar qr ò p�ekê e[ qes` p�_` �_eceq[ heqx[ ^e¾�e
_` �ò ^` ô [ �nr ` �m̀ oj ` qek�[ j mhe[ o�hÛ[ ^^` ppe] eheq[ q�e�hÛ[ mol aeq[ j ` kq�[ ^[ _zj ê �_Û[ nr ` pq�m[ qoej l ke�_l ^r j ` kq[ hÀ
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³�ò ^l k` eu` j ` kq�´
Uk� j ¾k� _` � ml ] h̀ p� e� k[ ^el kp� hher ò p� e� ` k� ecr [ hq[ q
up�hÛdl oeqx¾�^[ m� [ h�nr [ h�pÛl oè kq[ � ` h�BIDMDNÀ�P` o
[ euÂÃ� ` k� mol j l s` j � ` h� ò ^l k` eu` j ` kq
ekq̀ ok[ ^el k[ h� e� ` hp� p̀ r p� _ò qp� ^l hïh̀ ^qer pÂ� [
hÛ[ r ql _` q̀ oj ek[ ^e¾Ã� [ � h[ � hh̀ kcr [ � moÂme[ Á� @hcr kp
_Û[ nr ` pqp� _ò qp� f[ � ` pq[ kÃ� ` k� q̀ l oe[ Ã� [ _j ` pl pÃ
m̀ oÂ� pl sekq� ` p� qol ] ` k� j [ k^[ qp� _Û[ mol ar k_ej ` kqÀ
L[ � ek^e_zk^e[ � ml hœqê [ � e� pl ^e[ h� m̀ o� [ s[ kn[ o� ^[ m� [
[ nr ` pq� dl oeqx¾� up� r k� _` hp� ` eul p� al k[ j ` kq[ hp� _`
hÛ[ ^^e¾�_` �hÛ̀kqeq[ qÀ�J[ �pecr e�[ hp�P[ Ÿpl p�B[ q[ h[ kpÃ�[
Dr ol m[ � l � [ �h[ � ò pq[ �_` h� j ¾kÃ�` h�BIDMDN�ej mr hp[
ekê e[ qes` p� e� m[ oqê em[ � ` k� mol f̀ ^q̀ p� nr ` � de
^l kqoe] r ` euekÃ� ` k� [ he[ kn[ � [ j ] � j éhqemh̀ p� [ ^ql op
ml hœqê p�e�pl ^e[ hpÀ
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� À� À�Fr [ o_l kp�@r ò he�@oc` j œ

Bl ek^e_ekq� [ j ] � ` h�moej ` o� [ kes` op[ oe�_` �h[ � j l oq�_Û@r ò he�@oc` j œÃ�ar k_[ _l o�e�mò pe_` kq� ` j zoeq�_` h�BIDMDNÃ
hÛ̀kqeq[ q�d[ �ò ^r m̀ o[ q�` hp�depqÂoê p�Fr [ o_l kp�Ikq̀ ok[ ^el k[ hp�_` h�BIDMDN�pl q[ �h[ �_` kl j ek[ ^e¾�_` �Fr [ o_l kp
@r ò he�@oc` j œÀ�@nr ` pq[ �ekê e[ qes[ �sl h�ò qò �dl j ` k[ qc` �[ h�p̀ r �hh̀ c[ q�e�ò ^l kzeu` o�m̀ opl k` p�e�l oc[ keqx[ ^el kp
^l j mol j ` p̀ p� [ j ] � h[ � _` à kp[ � _` hp� _ò qp� ^l hïh̀ ^qer p� _` hp� ml ] h̀ pÃ� ` hp� _ò qp� hekcì œpqê p� e� h[ � pl he_[ oeq[ q
ekq̀ ok[ ^el k[ hÀ

L[ � ^l ksl ^[ qÂoe[ � _` � � � � � � pÛd[ � ` pqor ^qr o[ q� ` k� qò p� ^[ q̀ cl oè pÂ� ` h� Fr [ o_¾� @r ò he� @oc` j œ� [ � h[ � Sl he_[ oeq[ qÃ
_` pqek[ q�[ �ò ^l kzeu` o�qo[ f̀ ^qÂoè p�sek^r h[ _` p�[ �h[ �^l l m̀ o[ ^e¾Ã�hÛ[ ^^e¾�dr j [ keq@oe[ �e�hÛ̀_r ^[ ^e¾�m̀ o�h[ �m[ r Ä�` h
Fr [ o_¾�@r ò he�@oc` j œ�m̀ hp�Cò qp�_` hp�Pl ] h̀ pÃ�[ _ò n[ q�[ �_epqekceo�h[ �_` à kp[ �_` hp�_ò qp�^l hïh̀ ^qer p�e�_` � h̀ p
k[ ^el kp� j ekl oeqx[ _` pÄ� e� ` h� Fr [ o_¾� @r ò he� @oc` j œ� [ hp� Cò qp� Lekcì œpqê pÃ� ^` kqo[ q� ` k� h[ � mol j l ^e¾� _` � h[
_es` opeq[ q�hekcì œpqê [ �e�h[ �_` à kp[ �_` �h̀ p�hh̀ kcì ` p�j ekl oeqx[ _` pÀ

� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

� À� À�DL�BIDMDN�e�[ hqò p�` kqeq[ qp�^[ q[ h[ k` p�_` kr k^è k�[ �hÛONU�nr ` �hÛDpq[ q�` pm[ kvl h�sr hk` o[ �_ò qp�dr j [ kp

Dk�` h�j [ ô �_` h�nr [ oq�Du[ j ` k�P` oeÂ_ê �Ukes` op[ h�_` �hÛDpq[ q�` pm[ kvl h�_[ s[ kq�h̀ p�N[ ^el kp�Uke_` pÃ�` h�BIDMDN�d[
m[ oqê em[ q�` k�h[ �mò p̀ kq[ ^e¾�_Ûekal oj ` p�pl ] ò �sr hk` o[ ^el kp�_` �_ò qp�dr j [ kp�^l kfr kq[ j ` kq�[ j ] �r k[ �sekq̀ k[
_Û̀kqeq[ qp�_` �h[ �pl ^è q[ q�^eseh�^[ q[ h[ k[ À�L` p�[ ml oq[ ^el kp�d[ k�ml p[ q�hÛ[ ^^` kq�` k�nì ` pqel kp�ò h[ ^el k[ _` p�[ j ] �` hp
_ò qp�^esehp�e�ml hœqê pÃ�` hp�_ò qp�hekcì œpqê pÃ�h[ �fr _ê e[ heqx[ ^e¾�_` h�^l kahê q̀ �ml hœqê �^[ q[ h@Ã�hÛ̀pmel k[ qc` �[ �[ ^qesepq̀ p�e
h[ �mol q̀ ^^e¾�_` �h̀ p�hhe] ` oq[ qp�al k[ j ` kq[ hpÀ

@�j up�_` �hÛekal oj ` �^l kfr kq�pl ] ò �hhe] ` oq[ q�_Û̀umò ppe¾Ã�ò r ke¾�e�[ ppl ^e[ ^e¾Ã�` h�BIDMDN�d[ �` h[ ] l o[ q�r k�ekal oj `
mol me�_` _ê [ q�[ �h[ �m[ oqê em[ ^e¾�ml hœqê [ �_` �h̀ p�m̀ opl k` p�` pqo[ kc` ò pÃ�` k�nr z�_` à kp[ �hÛ[ j mhe[ ^e¾�_` h�_ò q�_`
sl q�` k�hÛ@j ] eq�j r kê em[ h�[ �m[ oqeo�_` h�^oeq̀ oe�_` �ò pe_zk^e[ À�@j ] �[ nr ` pq[ �ekê e[ qes[ Ã�hÛ̀kqeq[ q�d[ �ò al on[ q�h[ �p̀ s[
q[ p̂ [ �_Ûek^e_zk^e[ �ekq̀ ok[ ^el k[ h�` k�_` à kp[ �_` hp�_ò qp�dr j [ kpÃ�` hp�_ò qp�^l hïh̀ ^qer p�e�h[ �nr [ heq[ q�_` j l ^o@qê [ À

Dkqeq[ qp�m[ oqê em[ kqpÂ�@̂^e¾�Br hqr o[ h�_` h�P[ œp�V[ h̀ k^e@Ã�@ppl ^e[ ^e¾�B[ q[ h[ k[ �_` �Pol à ppel k[ hpÃ�@j kepqe[ �e
Lhe] ` oq[ qÃ�@pp̀ j ] h̀ [ �N[ ^el k[ h�B[ q[ h[ k[ Ã�@ppl ^e[ ^e¾�N[ qeseq[ q�Y[ ox[ Ã�B[ q̀ p̂ l Ã�B` kqò �Ikq̀ ok[ ^el k[ h�Dp̂ [ oou�m̀ o
h̀ p�Mekl oè p�º qkenr ` p�e�h̀ p�N[ ^el kpÃ�Er k_[ ^e¾�B[ q[ hr kv[ �El kpÃ�Er k_[ ^e¾�Ioh[ Ã�For m�_` �P` oel _epq̀ p�R[ j l k
A[ okehpÃ�Ikpqeqr q�_` �Cò qp�Hr j [ kp�_` �B[ q[ hr kv[ Ã�Ioœ_e[ Ã�L[ �Ikq̀ opek_ê [ hÃ�L[ kcr [ c` �RecdqpÃ�LÛ@ppl ^e[ ^e¾�!�Cò qp
p̀ ur [ hp�e�ò mol _r ^qer pÃ�NOV@BTÃ�O] p̀ os[ ql oe�CDSB@Ã�O] p̀ os[ ql oe�_` �h̀ p�C` p[ m[ oê el kp�El on[ _` p�_`
M` kl opÃ�O] p̀ os[ ql oe�_` h�Sepq̀ j [ �P` k[ h�e�` hp�Cò qp�Hr j [ kpÃ�ò j ker j �Br hqr o[ hÃ�Ph[ q[ al oj [ �m̀ o�h[ �Lh̀ kcr [ Ã�Sek`
Qr [ �Nl k�e�USTDBïSTDpçI@BÀ

� À�˜ MAIT�INTDRN@BION@L



� À� À�X[ ou[ �m̀ o�[ �h[ �Icr [ hq[ q�_` �h̀ p�Lh̀ kcì ` p�Dr ol m̀ ` p�¯DLDN°

@nr ` pq� � � � � Ã� ` h� BIDMDN� d[ � l oc[ keqx[ q� hÛ@pp̀ j ] h̀ [ � F` k` o[ h� _` � h[ � Dr ol m̀ [ k� L[ kcr [ c` � Dnr [ heqv� k` qt l og
¯DLDN°� _Ö̀kqeq[ qp� e� j l sej ` kqp� ` k� _` à kp[ � _` � hh̀ kcì ` p� j ekl oeqx[ _` p� _ÖDr ol m[ � _` � h[ � nr [ h� ` h� BIDMDN� kÖup
j ` j ] ò �ar k_[ _l oÀ

Dhp�_è p�� � �e�� � �_` �kl s` j ] ò �_` h�� � � � Ã�` h�BIDMDN�d[ �ò r keq�r k�^` kq̀ k[ o�_` �ò mò p̀ kq[ kqp�_Û[ oò r �_ÛDr ol m[ �[
A[ ô ` hl k[ � m̀ o� qo[ n[ o� r k[ � ` pqo[ qzce[ � _Ûek^e_zk^e[ � ml hœqê [ � _[ s[ kq� h̀ p� ekpqeqr ^el kp� ` r ol m̀ ` p� m̀ o� ` kal oqeo� e
[ j mhe[ o�` hp�_ò qp�hekcì œpqê p�_` � h̀ p�m̀ opl k` p�nr ` �m[ oh̀ k�hh̀ kcì ` p� j ekl oeqx[ _` pÀ�LÛ[ pp̀ j ] h̀ [ �c` k` o[ h�q[ j ] u
d[ � p̀ oseq� m̀ o� [ � ò esek_ê [ o� hÛép� pl ^e[ h� _` h� ^[ q[ h@� e� hÛ̀j ` oczk^e[ � hekcì œpqê [ � nr ` � ` um̀ oej ` kq[ � ` h� ^[ q[ h@Ã� nr ` � ç
j [ hco[ q� nr ` � _epml p[ � _` � _` r � j ehel kp� _` � m[ oh[ kqpç� ` p� qol ] [ � ` k� peqr [ ^e¾� _` � j ekl oeqx[ ^e¾À� L[ � ^` h̀ ] o[ ^e¾� _`
hÛ@pp̀ j ] h̀ [ �F` k` o[ h�_` �hÛDLDN�[ �A[ ô ` hl k[ �d[ �qekcr q�r k�[ j mhe�ò ppÂ�j ` _e@qê �[ hp�j eqf[ kp�k[ ^el k[ hpÃ�` pq[ q[ hp�e
ekq̀ ok[ ^el k[ hpÀ

Bl ek^e_ekq�[ j ] �hÛ@FO�_` �hÛDLDNÃ�` h�BIDMDN�d[ �[ ^l hheq�q[ j ] u�` hp�q[ hh̀ op�_` �Phr oehekcj ` _e[ �pl ] ò �h[ �_es` opeq[ q
hekcì œpqê [ �[ hp�j eqf[ kpÀ

Dk�` h�j [ ô �_` �hÛ[ pp̀ j ] h̀ [ �_` �hÛDLDNÃ�q[ j ] u�pÛd[ k�[ mol s[ q�_es` op̀ p�ò pl hr ^el kpÃ�_r ` p�_` �h̀ p�nr [ hp�d[ k�` pq[ q
mò p̀ kq[ _` p� m̀ h�BIDMDNÂ�ßDLDN�_` j [ k[ � pr ml oq� [ � h[ �C` ^h[ o[ ^e¾�Ukes` op[ h� m̀ hp�Cò qp�Lekcì œpqê pà�e�ßSl ] ò
hÛ̀pq[ q�_Û̀j ` oczk^e[ �_` �h[ �hh̀ kcr [ �^[ q[ h[ k[ àÀ�@nr ` pqp�_l p�ml pê el k[ j ` kqp�^l j ml oq[ o[ k�nr ` �h[ �u[ ou[ �` r ol m̀ [
a[ ^e�ek^e_zk^e[ �[ �h̀ p�ekpqeqr ^el kp�` r ol m̀ ` p�m̀ o�s` qhh[ o�m̀ h�ò ^l k` eu` j ` kq�_` h�^[ q[ h@�e�m̀ hp�_ò qp�_` hp�m[ oh[ kqp
_` �hh̀ kcì ` p�nr ` �d[ k�` pq[ q�j ekl oeqx[ _` pÀ

@j ] �[ nr ` pq̀ p�ò pl hr ^el kpÃ�DLDN�q[ j ] u�` p�^l j mol j ` q�[ �m[ oqê em[ o�` k�` h�mol ^up�nr ` �d[ k�` kc` c[ q�` h�BIDMDN
e�` h�PDN�B[ q[ h@�m̀ o�q[ h�_Û[ ^qr [ heqx[ o�h[ �C` ^h[ o[ ^e¾�Ukes` op[ h�_` �Cò qp�Lekcì œpqê pÃ�[ mol s[ _[ �` h�� � � � �e�nr ` �_` p
_Û[ h̀ pdl ò pÃ�ql q�e�ò ] ò �` h�pr ml oq�_` �j l hq̀ p�` kqeq[ qp�pl ^e[ hpÃ�kl �d[ �[ ppl heq�hÛl ] f̀ ^qer �_Û̀p_` s` keo�r k[ �Bl ks` k^e¾
Ikq̀ ok[ ^el k[ h� [ h� pe� _` � h[ � UNDSBOÀ� @j ] � [ nr ` pq[ � [ ^qr [ heqx[ ^e¾� ` p� mò quk� ml p[ o� [ h� _e[ � r k[ � ` ek[ � ` aê [ n� m̀ o
c[ o[ kqeo�` hp�_ò qp�_` �ql q̀ p�h̀ p�^l j r keq[ qp�hekcì œpqenr ` p�e�nr ` Ã�^l j �h[ �C` ^h[ o[ ^e¾�Ukes` op[ h�m̀ hp�Cò qp�Hr j [ kpÃ
` h� P[ ^q̀ � Ikq̀ ok[ ^el k[ h� m̀ hp� Cò qp� Besehp� e� Pl hœqê p� e� ` h� P[ ^q̀ � m̀ hp� Cò qp� D̂ l kÂj ê p� Sl ^e[ hp� e� Br hqr o[ hpÃ� r k[
_` ^h[ o[ ^e¾�` pm̀ ^œaê [ �pl ] ò �` hp�_ò qp�hekcì œpqê pÀ

R̀ ^l k` eu` j ` kq

P@cek[ �� � t t t À̂è j ` kÀ̂[ q

� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp



R̀ ^l k` eu` j ` kq

P@cek[ �� � t t t À̂è j ` kÀ̂[ q

� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

� À� À�EÂor j �_` �h̀ p�N[ ^el kp�Uke_` p�m̀ o�Qì ` pqel kp�_` �h̀ p�Mekl oè p

Dh�BIDMDN�d[ �m[ oqê em[ q�` k�` h�� � z�EÂor j �m̀ o�Qì ` pqel kp�_` �Mekl oè p�_` �hÛONUÃ�^` h̀ ] o[ q�[ �Fek` ] o[ �` hp�_è p�� �
e� � � �_` �kl s` j ] ò Ã� l k�d[ � ò esek_ê [ q�` h�m[ m̀ o�^` kqo[ h�_` hp�_ò qp�hekcì œpqê p�m̀ o�c[ o[ kqeo�h[ �^l d` pe¾�pl ^e[ h�e�h[
^l kseszk^e[ �m[ ^œaê [ �[ oò r �_` h�j ¾kÀ

Cr o[ kq�h[ � p̀ s[ �ekq̀ os` k^e¾Ã�` h�_eò ^ql o�_` h�BIDMDNÃ�Jl o_e�F[ oò hhÃ�d[ � ò j [ ô [ q�nr ` �×kl �de�ml q�d[ s` o�^l d` pe¾
pl ^e[ h�ke�^l kseszk^e[ �m[ ^œaê [ �p̀ kp̀ �` h�mh̀ �ò pm̀ ^q̀ �_` hp�_ò qp�hekcì œpqê pØÀ�H[ �pr ] o[ qhh[ q�nr ` �h̀ p�hh̀ kcì ` p�p¾k
j l hq� j up�nr ` � r k�ekpqor j ` kq�_` �^l j r kê [ ^e¾Â�×p¾k� j ` j Âoe[ Ã�ej [ cek[ oe�e� ` h� q̀ eueq�nr ` � r k` eu� r k[ �^l j r keq[ qØÀ
M[ hco[ q� [ euÂÃ� d[ � _` kr k^e[ q� nr ` � j l hq̀ p� _` hp� j eh̀ op� _` � hh̀ kcì ` p� ` uepq̀ kqp� ^l kqekr ` k� p̀ kp̀ � c[ r _eo� _` h
ò ^l k` eu` j ` kq� fr oœ_ê � e� ml hœqê � k` ^` pp[ oeÀ� I� d[ � ml p[ q� hÛ[ ^^` kq� ` k� ` h� à q� nr ` � ` hp� _ò qp� hekcì œpqê p� q̀ k` k� r k[
_ej ` kpe¾�^l hïh̀ ^qes[ Â�×Qr [ k�r k[ �hh̀ kcr [ �up�j ekl oeqx[ _[ �l �` u^hl p[ �_` �hÛ̀pm[ e�mé] hê Ã�` h�ar qr o�_` h�ml ] h̀ �nr ` �h[
m[ oh[ �q[ j ] u�nr ` _[ �[ j ` k[ n[ qÀ�Pol q̀ ceo�r k[ �hh̀ kcr [ �up�mol q̀ ceo�h[ �_eckeq[ q�e�h[ �^l kqekr Ÿq[ q�_Ûr k[ �^l j r keq[ qØÀ

Dk�h[ �p̀ s[ �ekq̀ os` k^e¾Ã�F[ oò hh�d[ �mò p̀ kq[ q�qò p�ò ^l j [ k[ ^el kp�^h[ r �[ hp�` pq[ qp�e�ekpqeqr ^el kp�ekq̀ ok[ ^el k[ hpÂ

�ÀR̀ ^l k` eu` j ` kq�al oj [ h�_` �h̀ p�hh̀ kcì ` p�j ekl oeq@oè p�e�j ekl oeqx[ _` pÃ�e�c[ o[ kqe[ �_` �h[ �p̀ s[ �mò pzk^e[ �` à ^qes[
` k�hÛ̀_r ^[ ^e¾Ã�hÛ[ _j ekepqo[ ^e¾Ã�` hp�j eqf[ kp�_` �^l j r kê [ ^e¾�e�hÛ̀pm[ e�_eceq[ hÀ

� ÀPl hœqenr ` p�_` �mol q̀ ^^e¾�e�ò seq[ heqx[ ^e¾�hekcì œpqê [ �[ j ] �aek[ kn[ j ` kq�` pq[ ] h̀ Ã�l oè kq[ _` p�[ �ò s` oqeo
_` pecr [ hq[ qp�depqÂoenr ` p�e�ò al on[ o�h[ �qo[ kpj eppe¾�ekq̀ oc` k` o[ ^el k[ hÀ

� ÀP[ oqê em[ ^e¾�_eò ^q[ �_` �h̀ p�^l j r keq[ qp�hekcì œpqenr ` p�` k�h[ �_` aekê e¾�_` �h̀ p�ml hœqenr ` p�nr ` �h̀ p�[ à ^q̀ kÃ�^l j
[ �ò nr epeq�_` �h̀ ceqej eq[ q�e�` aê @̂e[ À

� À� À�DBOSOB�

@h�hh[ oc�_` �hÛ[ kv�� � � � Ã�` h�BIDMDN�d[ �^l kqekr [ q�` h�mol ^zp�_Û[ ^ò _eq[ ^e¾�[ �hÛDBOSOBÀ



R̀ ^l k` eu` j ` kq

P@cek[ �� � t t t À̂è j ` kÀ̂[ q

� À� À�C` à kp[ �e�mol j l ^e¾�_` hp�_ò qp�hekcì œpqê p�[ �hÛDpq[ q�` pm[ kvl h

Bl kfr kq[ j ` kq�[ j ] �ò mò p̀ kq[ kqp�_Û[ hqò p�` kqeq[ qp�nr ` �qò ] [ hh̀ k�` k�hÛ@j ] eq�_` hp�_ò qp�hekcì œpqê pÃ�` h�mò pe_` kq
_` h� BIDMDNÃ� C[ se_� Mekl s` pÃ� d[ � _l k[ q� pr ml oq� _` p� _` � M[ _oe_� [ � h[ � mol ml pê e¾� _` � hh̀ e� _` � c[ o[ kqe[ � _` h
mhr oehekcì epj ` �e�_` hp�_ò qp�hekcì œpqê p�nr ` �` h�Bl kcoup�_` hp�Cemr q[ qp�d[ �[ mol s[ q�mò k_ò �` k�^l kpe_` o[ ^e¾Ã�e�d[
[ aeoj [ q�nr ` �h[ � p̀ s[ � [ mol s[ ^e¾�_` aekeqes[ �_r o[ kq�hÛ[ ^qr [ h� h̀ ceph[ qr o[ �pr ml p[ oe[ � r k�ej mr hp� m̀ o� [ �hÛl aê e[ heq[ q�_` h
^[ q[ h@�[ �Dr ol m[ À

Dk� r k� [ ^q̀ �_[ s[ kq�_` h�Bl kcoup�_` hp�Cemr q[ qpÃ� ` h� � �_` �_` p̀ j ] ò Ã�C[ se_�Mekl s` p�d[ � ò j [ ô [ q�nr ` �up�×r k[
[ kl j [ he[ � [ ] pl hr q[ �nr ` � j up�_` h� � � « �_` � h̀ p�m̀ opl k` pÃ�nr ` �ser ` k� ` k� q̀ ooeql oep� l k�h[ �hh̀ kcr [ �moÂme[ �kl �up� ` h
^[ pq̀ hh@Ã� kl � qekcr ek� c[ o[ kqeqp� ` hp� p̀ r p� _ò qp� hekcì œpqê p� [ � hÛDpq[ q� ` pm[ kvl hØÀ� Dk� r k� ^l kq̀ uq� _Û̀j ` oczk^e[
hekcì œpqê [ � [ hp�P[ Ÿpl p�B[ q[ h[ kpÃ�Dr pg[ h�H` ooe[ �e�F[ hœ̂e[ Ã�×up�ej ml oq[ kq�nr ` �` h�moej ` o� j epp[ qc` �nr ` �` p�_l ke�up
nr ` �` p�mr cr e�[ mol s[ o�r k[ �ò al oj [ �^l j �h[ �nr ` �pÛ̀pq@�mh[ kq̀ f[ kqØÃ�d[ �ò esek_ê [ q�Mekl s` pÀ

� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

� À� À�EÂor j �Sl ] eo[ kepq[

Jr kq� [ j ] � r k[ � qò kq̀ k[ � _Û̀kqeq[ qp� e� ar k_[ ^el kp
pl ] eo[ kepq̀ p� _` hp� P[ Ÿpl p� B[ q[ h[ kpÃ� Dr pg[ h� H` ooe[ Ã
F[ hœ̂e[ Ã� Ihh̀ p� B[ k@oè p� e� @k_[ hr pe[ Ã� ` h� BIDMDN� d[
m[ oqê em[ q� ` k�h[ �VII�Dp̂ l h[ �Sl ] eo[ kepq[ � ^` h̀ ] o[ _[ � [
Aeh] [ l �` hp�_è p�� � �e�� � �_` �kl s` j ] ò À

L[ � qol ] [ _[ � [ kr [ h� _` � hÛDp̂ l h[ � Sl ] eo[ kepq[ � p̀ os` eu
m̀ o� [ � ^l j m[ oqeo� [ k@hepe� _` h� ^l kq̀ uq� ml hœqê � [ ^qr [ h� e
ekq̀ ô [ kse[ o� sepel kp� m̀ opm̀ ^qes` p� e� ` pqo[ qzcè pÀ
B[ _[ � l oc[ keqx[ ^e¾� _` p� _` � h[ � p̀ s[ � ` um̀ oezk^e[ � e
qo[ f̀ ^qÂoe[ � ml hœqê [ � e� e_` l hl ce[ À� Dk� [ nr ` pq[ � ` _ê e¾
pÛd[ � _` ] [ qr q� ^l j � h̀ p� ` pnr ` oò p� pl ] eo[ kepq̀ p� d[ k
_Û̀k^[ o[ o� ` hp� ar qr op� ò mq̀ p� ^l j � [ o[ � hÛ[ ^qr [ heqx[ ^e¾
_` h� pl ] eo[ kepj ` Ã� ` k� ò h[ ^e¾� [ j ]
hÛ[ r ql _` q̀ oj ek[ ^e¾Ã�` h�pl ] eo[ kepj ` �e�h[ � j eco[ ^e¾Ã�h[
^oepe�] el ^hej @qê [ �e�hÛ̀uqò j [ �_ò q[ À

@�V[ hzk^e[ Ã� ` h� � � � _Ûl ^qr ] ò Ã� ` h�BIDMDN�q[ j ] u� d[
m[ oqê em[ q� ` k� h[ � ò r ke¾� _` � h[ � mh̀ k@oe[ � _` h� EÂor j
Sl ] eo[ kepq[ � m̀ o� ^l j m[ oqeo� h[ � peqr [ ^e¾� [ ^qr [ h� [ hp
_eà ò kqp� ml ] h̀ pÃ� mò m[ o[ o� hÛ̀p̂ l h[ � pl ] eo[ kepq[ � [
Aeh] [ l Ã�[ mol s[ o�r k[ �ò pl hr ^e¾�` k�pr ml oq�[ �P[ h̀ pqek[
e� m[ oqê em[ o� ` k� h[ � j [ keà pq[ ^e¾� m̀ o� _` j [ k[ o� h[
_ej eppe¾�_` h�M[ x¾kÀ

� À� À�C` ^h[ o[ ^e¾�Ukes` op[ h�_` hp�Cò qp�Lekcì œpqê p�¯CUCL°

Qr [ pe� qò kq[ � [ kvp� _` pmoup� _` � h[ � mol ^h[ j [ ^e¾� _` � h[ � C` ^h[ o[ ^e¾� Ukes` op[ h� _` hp� Cò qp� Lekcì œpqê p� ¯CUCL°� [
A[ ô ` hl k[ � �̄ � � � °Ã�` h�BIDMDN�e�` h�PDN�B[ q[ h@�d[ k�à q�` hp�mò hej ek[ op�_Ûr k�[ j ] ê e¾p�mol f̀ ^q̀ �ekq̀ ok[ ^el k[ h�m̀ o
[ ^qr [ heqx[ o�[ nr ` pq�q̀ uq�_` �ò à ozk^e[ �e�[ _` nr [ oçhl �[ hp�mol ar k_p�^[ ksep�pl ^e[ hpÃ�q̀ ^kl hÂcê p�e�ml hœqê p�_` h�p̀ ch̀
XXIÀ

L[ �ekê e[ qes[ �k` eu�[ j ] �hÛl ] f̀ ^qer �_` �ò al on[ o�h[ �mol q̀ ^^e¾�` à ^qes[ �_` hp�_ò qp�hekcì œpqê p�[ oò r �_` h�j ¾k�e�peqr [ oç
hl p� [ h�^` kqò �_` � h̀ p� [ c` k_` p�_` j l ^o@qenr ` pÃ�^r hqr o[ hp�e�_` �_ò qp�dr j [ kpÀ�Dh�mol f̀ ^q̀ �_Û[ ^qr [ heqx[ ^e¾�pÛekê e[
al oj [ hj ` kq�hÛ[ kv�� � � � À



� À� À�R` r kel kp�[ j ] �_` h̀ c[ ^el kp�ekq̀ ok[ ^el k[ hp

� � � _` � p` q̀ j ] ò � � � � � Â� @� @j ` _Ã� [ h� Kr o_epq[ k� Nl o_Ã
ò mò p̀ kq[ kqp�_` �hÛ̀nr em�qz^kê �_` h�BIDMDN�pÛd[ k� ò r keq
[ j ] � Cê h̀ � E›o[ q� F[ x` q̀ ^eh̀ o� C` ok` ” e� [ ppl ^e[ ^e¾� _`
m̀ oel _epq̀ p�nr ` �_` kr k^e[ �h̀ p�sel h[ ^el kp�_` �_ò qp�dr j [ kp
e� _` à kp[ � h[ � hhe] ` oq[ q� _Ûekal oj [ ^e¾À� LÛ[ ppl ^e[ ^e¾� d[
qo[ phh[ _[ q� _` � moej ` o[ � j @� h[ � cò r � peqr [ ^e¾� nr ` � m[ q̀ eu� h[
mò j p[ �gr o_[ �pl q[ �h[ �ò mò ppe¾�_` �hÛDpq[ q�qr ô À

� � _Ûl ^qr ] ò � � � � � Â� Dh� BIDMDN� d[ � [ ^l hheq� [ � B[ q[ hr kv[
ò mò p̀ kq[ kqp� _` � hÛ@fr kq[ j ` kq� _Û@j ` _� _` h� Kr o_epq[ k
Nl o_Ã�` kqò �` hhp�` h�^l ç[ ĥ [ h_` �_` h�j r kê eme�j ` qol ml heq@�_`
Cev[ o] [ g›o� ¯@j ` _°�e�h[ �^l ç[ ĥ [ h_` pp[ �Cepqoê q[ h�e�mò pe_` kq
_ÛUke¾�_` �j r kê emepÀ�L` p�ò r kel kp�d[ k�p̀ oseq�m̀ o�ò [ aeoj [ o
e� ` kal oqeo� ` hp�hh[ nl p� [ j ] � ` h�ml ] h̀ �gr o_À�Dhp� ò mò p̀ kq[ kqp
gr o_p�fr kq�[ j ] �` h�BIDMDN�q[ j ] u�pÛd[ k�ò r keq�[ j ] �@MA�ç
˜ ò [ � _ÖIkq̀ ok[ ^el k[ h� e� M` qoÂml hep� Ceceq[ h� m̀ o� ` umhl o[ o
ml ppe] h̀ p� ^l hïh[ ] l o[ ^el kp� e� [ j ] � ` h� El kp� B[ q[ h@� _`
Bl l m̀ o[ ^e¾� [ h� C` p̀ ksl hr m[ j ` kq� e� ò ce_l ò p� _`
hÛ@fr kq[ j ` kq�_` �A[ ô ` hl k[ À

� � �_Ûl ^qr ] ò �� � � � Â�@j ] �L[ �Ikq̀ opek_ê [ hÃ�` h�BIDMDN�pÛd[
ò r keq� [ j ] � h̀ p� [ ^qesepq̀ p� e� pek_ê [ hepq̀ p� Sl r p[ k� S[ h[ j � e
Neqdv[ � N[ c[ o[ f[ k� _` � h[ � È _` o[ ^e¾� N[ ^el k[ h� _`
Tò ] [ hh[ _l op� _` � P[ h̀ pqek[ � ` k� r k[ � qol ] [ _[ � m̀ o� _` à kp[ o
^l kfr kq[ j ` kq�` h�_ò q�[ �hÛ[ r ql _` q̀ oj ek[ ^e¾�_` hp�ml ] h̀ p�e�h[
fr pqœ̂e[ �pl ^e[ h�^l j � [ � ^[ j œ�m̀ o� j ehhl o[ o� h̀ p� ^l k_ê el kp�_`
se_[ �_` h�ml ] h̀ �m[ h̀ pqœ�e�_` h�ml ] h̀ �^[ q[ h@À

� � �_Ûl ^qr ] ò � � � � � Â� R̀ r ke¾� [ j ] �hÛ̀kqeq[ q�gr o_[ �Bdeh_ò k
EeopqÃ� r k[ � qol ] [ _[ � nr ` � d[ � p̀ oseq� m̀ o� ^l kpl he_[ o� ` h
^l j mol j œp� e� qò ] [ hh� pl he_[ oe� [ j ] � ` h� Kr o_epq[ k� e� m̀ o
^l kqekr [ o�` kal oqekq�` hp�sek^h̀ p�` kqò �` hp�_l p�ml ] h̀ pÀ

� � � _Ûl ^qr ] ò � � � � � Â� R̀ r ke¾� [ j ] � hÛ̀kqeq[ q� gr o_[ � Bdeh_ò k
Eeopq� e� Jr pqœ̂e[ � Fhl ] [ h� e� Bl l m̀ o[ ^e¾� Ikq̀ ok[ ^el k[ h� _`
hÛ@fr kq[ j ` kq� _` � A[ ô ` hl k[ Ã� l k� pÛd[ � ekq̀ ô [ kse[ q
ej mò ppel kp� pl ] ò � h[ � peqr [ ^e¾� [ � P[ h̀ pqek[ � e� [ h� Kr o_epq[ kÃ
[ euœ� ^l j � m̀ opm̀ ^qes` p� _` � ^l j � qò ] [ hh[ oçdl � _` p� _` � h[
fr pqœ̂e[ �chl ] [ h�_` p�_` �h[ �^er q[ q�_` �A[ ô ` hl k[ À

� � � _` � _` p` j ] ò � � � � � Â� R̀ r ke¾� [ j ] � [ r ql oeq[ qp� _` h
_epqoê q̀ �_` �P[ v[ p�_Ö@j ` _�_` h�Kr o_epq[ k�Nl o_
R̀ mò p̀ kq[ kqp� _` h� BIDMDN� pÛd[ k� ò r keq� [ j ] � h̀ p
[ r ql oeq[ qp� _` h� _epqoê q̀ � _` � P[ v[ p� _Ö@j ` _� ¯Cev[ o] [ g›o
K[ v[ m›k[ o� A` h̀ _ev` pe°� _` h� Kr o_epq[ k� Nl o_� _r o[ kq� ` h� p̀ r
se[ qc` � [ � A[ ô ` hl k[ À� @j ] � [ nr ` pq[ � ò r ke¾� ` p� ò al on[ � ` hp
hh[ nl p� [ j ] � ` h� Kr o_epq[ k� e� ` p� ] r p̂ [ � kl s` p� sè p� _`
^l l m̀ o[ ^e¾�` kqò �ml ] h̀ p�j ekl oeqx[ qpÀ
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� À� À�S[ kq�Jl o_e�m̀ o�h[ �Lh̀ kcr [

Dh�BIDMDN�d[ �m[ oqê em[ q�` k�h[ �j l ] eheqx[ ^e¾�^l ksl ^[ _[ �m̀ o�h[ �Ph[ q[ al oj [ �S[ kq�Jl o_e�m̀ o�h[ �Lh̀ kcr [ Ã�_` �h[ �nr [ h
al oj [ � m[ oqÃ� m̀ o� ò esek_ê [ o� h[ � _` à kp[ � e� h[ � mol j l ^e¾� _` � h[ � hh̀ kcr [ � ^[ q[ h[ k[ À� L[ � j [ keà pq[ ^e¾Ã� ^` h̀ ] o[ _[ � [
A[ ô ` hl k[ � e� Feol k[ � ^l ek^e_ekq� [ j ] � h[ � _e[ _[ � _` � S[ kq� Jl o_eÃ� d[ � ò ^h[ j [ q� j ` pr ò p� ` à ^qes` p� m̀ o� ò s` oqeo� ` h
ò qol ^up�_` �hÛép�pl ^e[ h�_` h�^[ q[ h@Ã�c[ o[ kqeo�` hp�_ò qp�hekcì œpqê p�e�ò al on[ o�h[ �mò pzk^e[ �_` �h[ �hh̀ kcr [ �` k�ql qp�` hp
@j ] eqpÀ

LÛ̀kqeq[ q�d[ �s[ hl o[ q�ml peqes[ j ` kq�h[ � ò ^r m̀ o[ ^e¾�_` �S[ kq�Jl o_e�^l j � [ � fl ok[ _[ �_` � j l ] eheqx[ ^e¾�^œsê [ �` k�a[ sl o
_` h�^[ q[ h@�e�d[ � ò eq̀ o[ q�h[ �k` ^` ppeq[ q�_` � j [ kq̀ keo�r k[ � [ ^^e¾�pl pqekcr _[ � ` k�_` à kp[ �_` �h[ �hh̀ kcr [ �_[ s[ kq�` hp
ò mq̀ p�nr ` �[ aol kq[ �h[ �p̀ s[ �kl oj [ heqx[ ^e¾�pl ^e[ hÀ
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� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

� À� À�Jl ok[ _[ Â�×H@] eqp�hekcì œpqê p�e�kl s` p�` pqo[ qzcè p�m̀ o�ml q̀ k^e[ o�hÛép�_` h�^[ q[ h@�[ h�T` ô ` o�S` ^ql oØ

Dh� BIDMDN� e� ` h� Bl hïh̀ ^qer � hÛDp̂ [ j ] ` hh� d[ k� l oc[ keqx[ q� h[ � fl ok[ _[ � H@] eqp� hekcì œpqê p� e� kl s` p� ` pqo[ qzcè p� m̀ o
ml q̀ k^e[ o� hÛép� _` h� ^[ q[ h@� [ h� T` ô ` o� S` ^ql oÃ� [ j ] � ` h� pr ml oq� _` h� C` m[ oq[ j ` kq� _` � Pl hœqê [ � Lekcì œpqê [ � _` � h[
F` k` o[ heq[ q�_` �B[ q[ hr kv[ À�LÛ[ ^qeseq[ q�d[ �ml p[ q�` k�ò hh̀ r �` h�m[ m̀ o�^h[ r �_` �h̀ p�` kqeq[ qp�pl ^e[ hp�` k�h[ �mol j l ^e¾�_` h
^[ q[ h@�^l j �[ �hh̀ kcr [ �_Û[ ^l hhe_[ �e�^l d` pe¾�pl ^e[ hÀ

L[ �fl ok[ _[ Ã�^` h̀ ] o[ _[ �` h�� � �_` �à ] ò oÃ�d[ �ek^hÂp�h[ �mò p̀ kq[ ^e¾�_` �hÛ̀pqr _e�@mol uej [ ^e¾�[ �h[ �peqr [ ^e¾�_` h�^[ q[ h@
` k�` h�q̀ ô ` o�p̀ ^ql oÃ�` h[ ] l o[ q�m̀ o�@s` hïhœ�Ehl op�M[ p�¯B` kqò �_` �R̀ ^` ô [ �` k�Sl ^el hekcì œpqê [ �e�Bl j r kê [ ^e¾�_` �h[
Ukes` opeq[ q�_` �A[ ô ` hl k[ °Ã�nr ` �[ k[ heqx[ �` hp�r pl p�hekcì œpqê p�_` �h̀ p�` kqeq[ qp�pl ^e[ hpÃ�` pm̀ ^e[ hj ` kq�` k�hÛ[ q̀ k^e¾�[
m̀ opl k` p� j eco[ _` p� e� ò ar ce[ _` pÀ� L[ � p̀ ppe¾� d[ � ` p_` sekcr q� r k� ` pm[ e� _` � ò ah̀ ue¾� e� _` ] [ q� pl ] ò � kl s` p
` pqo[ qzcè p�m̀ o�ò al on[ o�h[ �mò pzk^e[ �e�hÛép�_` h�^[ q[ h@�` k�[ nr ` pq�@j ] eq�e�de�d[ k�m[ oqê em[ q�q[ j ] u�C[ se_�Mekl s` pÃ
mò pe_` kq�_` h�BIDMDNÄ�C[ se_�A` oc[ Ã�j ` j ] ò �_` h�Bl hïh̀ ^qer �hÛDp̂ [ j ] ` hhÃ�M` j ] ò p�_` �h̀ p�` kqeq[ qp�m[ oqê em[ kqp
` k�hÛ̀pqr _eÄ�e�V[ k` pp[ �Aò qu[ Ã�_eò ^ql o[ �c` k` o[ h�_Û@̂^up�[ h�^l k` eu` j ` kq�e�ej mr hp�_` �hÛép�_` h�^[ q[ h@À
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� À� À�P[ ^q̀ �N[ ^el k[ h�m̀ o�h[ �Lh̀ kcr [

Dh�BIDMDN�pÛd[ �[ _d` oeq�[ h�P[ ^q̀ �N[ ^el k[ h�m̀ o�h[ �Lh̀ kcr [ �_` pmoup�_` �m[ oqê em[ o�[ ^qes[ j ` kq�` k�` h�p̀ r �mol ^up
_Û̀h[ ] l o[ ^e¾�_` p�_` �hÛ[ kv� � � � � À�LÛ̀kqeq[ q�d[ �s[ hl o[ q�ml peqes[ j ` kq�nr ` �` h�P[ ^q̀ �peqr Ÿ�h[ �hh̀ kcr [ �^[ q[ h[ k[ �^l j
r k[ � moel oeq[ q� _` � m[ œp� e� nr ` � ek^l oml oe� j ` pr ò p� e� ò ^r opl p� _` pqek[ qp� [ � ò s` oqeo� h[ � ò cò ppe¾� _` � hÛép� pl ^e[ h� _` h
^[ q[ h@Ã�ql q�mol j l s` kq�r k[ �[ ^^e¾�^l l o_ek[ _[ �` kqò �ekpqeqr ^el kp�e�pl ^è q[ q�^esehÀ

@hdl o[ Ã� ` h� BIDMDN� d[ � [ pp̀ kv[ h[ q� [ hcr k` p� hej eq[ ^el kp� _` h� _l ^r j ` kqÃ� ` pm̀ ^e[ hj ` kq� m̀ h� nr ` � a[ � [ � h̀ p
^l j m̀ qzk^è p�nr ` �_` m̀ k` k�_Û[ hqò p�[ _j ekepqo[ ^el kp�e�[ �h[ �k` ^` ppeq[ q�_` �c[ o[ kqeo�j ` ^[ kepj ` p�_` �p̀ cr ej ` kqÃ
[ s[ hr [ ^e¾�e�_l q[ ^e¾�mò ppr ml pq@oe[ �pr aê è kqÀ�M[ hco[ q�^l kpe_` o[ oçhl � r k� [ ^l o_�_` � j œkej pÃ�hÛ̀kqeq[ q�hÛ̀kquk�^l j
r k� mr kq� _` � m[ oqe_[ � k` ^` pp[ oe� m̀ o� [ s[ kn[ o� ^[ m� [ � h[ � mh̀ k[ � kl oj [ heqx[ ^e¾� _` h� ^[ q[ h@� e� d[ � ò eq̀ o[ q� ` h� p̀ r
^l j mol j œp�_` �^l kqekr [ o�qò ] [ hh[ kq�` k�h[ �_` à kp[ �_` hp�_ò qp�hekcì œpqê pÃ�q[ kq�[ �qo[ sup�_` �h[ �ek^e_zk^e[ �ml hœqê [
^l j �_` �^[ j m[ kv` p�_` �p̀ kpe] eheqx[ ^e¾�e�^l d` pe¾�pl ^e[ hÀ
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� À� À�L[ �Ce[ _[

Dh�BIDMDN�pÛd[ �j l ] eheqx[ q�[ nr ` pq�l kx` �_` �p̀ q̀ j ] ò �� � � � Ã�pl q[ �` h�h̀ j [ �×Nl �C` a[ hhej Ø�[ j ] �^[ j m[ kv[ �moÂme[ Ã
ql q� m[ oqê em[ kq� mò p̀ k^e[ hj ` kq� ` k� _eà ò kqp� ^l ksl ^[ qÂoè p� e� l oc[ keqx[ kq� ^l kfr kq[ j ` kq� [ j ] � hÛ@NBÃ� ò j ker j
Br hqr o[ hÃ�hÛ@ppl ^e[ ^e¾�_` �Mr kê emep�m̀ o�h[ �Ik_` m̀ k_zk^e[ Ã�` h�Bl kp̀ hh�_` �h[ �R̀ mé] hê [ �e�h[ �Ikq̀ opek_ê [ h�BSB�h[
j [ keà pq[ ^e¾�×T` kej �j up�j l qer p�nr ` �j [ eÃ�ek_` m̀ k_zk^e[ Ø�[ �A[ ô ` hl k[ Ã�Feol k[ �e�Tl oql p[ À

L[ �secœhe[ �_` �h[ �Ce[ _[ Ã� ` h�BIDMDN�d[ � à q�hÛl aò k[ �ahl o[ h� [ hp�_` à kpl op�_` �A[ ô ` hl k[ �_` � � � � � �nr ` � ` kq̀ oo[ qp� [ h
El pp[ o� _` � h̀ p� Ml ò ò pÃ� e� hÛ̀k_` j @� l kx` � _` � p̀ q̀ j ] ò Ã� h[ � Jr kq[ � Ceò ^qes[ � _` h� BIDMDN� d[ � à q� hÛl aò k[ � [ h
j l kr j ` kq�[ �R[ a[ ` h�B[ p[ kl s[ À
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� À� À�EÂor j �B[ q[ h@�m̀ o�h[ �P[ r

Dh�BIDMDN�d[ �^l hïh[ ] l o[ q� [ j ] �e�m[ oqê em[ q�` k� h̀ p� [ ^qeseq[ qp�_` h�EÂor j �B[ q[ h@�m̀ o�h[ �P[ r �m̀ o�^l kpqor eo�h[ �m[ r
_` hp� _ò qp� e� h̀ p� hhe] ` oq[ qpÀ� Dh� mol ^up� m[ oqê em[ qer � _` h� EÂor j � B[ q[ h@� m̀ o� h[ � P[ r � ò ^r hh� j up� _` � � � � � mol ml pq̀ p
^er q[ _[ k` p�m̀ o�[ h�kl r �Ph[ �Ceò ^ql o�P[ œp�_` �P[ r À�CÛ[ ] oeh�[ �fr kv�pÛd[ k�^` h̀ ] o[ q�p̀ ppel kp�[ oò r �_` �B[ q[ hr kv[ Ã�` k
h̀ p�nr [ hp�d[ k�m[ oqê em[ q�j ec�j eh̀ o�_` �m̀ opl k` pÀ

� � � � �M` j Âoe[ �_Û[ ^qeseq[ qp

� À� À�B[ j m[ kv[ �×Dk�^[ q[ h@�p` j mò À�Nl �_` a[ hhej Ø

B[ j m[ kv[ � m̀ o� ek^e_eo� ` pm̀ ^œaê [ j ` kq� [ j ] � h[ � ml ] h[ ^e¾� j up� fl s` À� LÖép� _` h� ^[ q[ h@� ` kqò � h[ � ml ] h[ ^e¾� fl s` � [
B[ q[ hr kv[ �d[ �` um̀ oej ` kq[ q�r k[ �_epj ekr ^e¾�peckeaê [ qes[ �` k�` hp�_[ oò op�� � �[ kvpÀ�M[ kq̀ keo�` h�^[ q[ h@�up�r k�_ò q
_` hp�m[ oh[ kqp�_` �h[ �hh̀ kcr [ �e� r k[ �k` ^` ppeq[ q�_[ s[ kq�_` h� ò qol ^up�_` �hÛép�pl ^e[ hÀ�P` o�^l kqoe] r eo� [ �^l kp̂ è k^e[ o
pl ] ò �[ nr ` pq[ �peqr [ ^e¾Ã�` h�BIDMDN�d[ �hh[ kn[ q�[ nr ` pq[ �^[ j m[ kv[ �[ j ] �r k�^[ mœql h�mehl q�_Ûr k[ �mol q[ cl kepq[ �fl s` À

Dhp�sœ_` l p�qo[ ^q̀ k�@j ] eqpÃ�j l j ` kqp�e�ò ^r opl p�^h[ r �` k�nr z�up�k` ^` pp[ oe�nr ` �` hp�fl s` p�^[ q[ h[ kl m[ oh[ kqp�pecr ek
^l kp̂ è kqp� _` hp� p̀ r p� _ò qp� _ekp� _` h� _l j eke� hekcì œpqê � e� j [ kqekcr ek� h[ � hh̀ kcr [ Ã� ` k^[ o[ � nr ` � hÛekq̀ ohl ^r ql o� kl
^l j ` k^e�m[ oh[ kq�` k�^[ q[ h@À�Dp�ml _` k�s` r ò �[ h�^[ k[ h�_` �Yl r Tr ] ` �e�[ �h̀ p�u[ ou` p�pl ^e[ hp�_` h�BIDMDNÀ�

B[ j m[ kv[ �aek[ kn[ _[ �m̀ h�C` m[ oq[ j ` kq�_` �Pl hœqê [ �Lekcì œpqê [ �_` �h[ �F` k` o[ heq[ q�_` �B[ q[ hr kv[ À
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Dh�BIDMDN�d[ �^l kqekr [ q�m[ oqê em[ kq�[ �L[ à _` �[ �qo[ sup�_` �h[ �Bl j eppe¾�_` �Pl hœqenr ` p�_` �Bl l m̀ o[ ^e¾Ã�^l kqoe] r ekq
[ hp�` pm[ ep�_` �ò ah̀ ue¾Ã�ek^e_zk^e[ �e�p̀ cr ej ` kq�_` �h̀ p�ml hœqenr ` p�mé] henr ` p�_` �^l l m̀ o[ ^e¾�ekq̀ ok[ ^el k[ hÀ
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Tò ] [ hh̀ j �[ j ] � l oc[ keqx[ ^el kp�_` �h[ �pl ^è q[ q�^eseh
_Û[ hqò p� m[ Ÿpl p� _` h� j ¾k� m̀ o� [ � hÛ̀u` ^r ^e¾� _`
mol f̀ ^q̀ p� _` � ^l l m̀ o[ ^e¾� e� hÛekq̀ ô [ kse
_Û̀um̀ oezk^è pÀ� Dkp� ^` kqò j � ` k� mol f̀ ^q̀ p� m̀ o� [
hÛ̀kal oqej ` kq� _` h� q̀ eueq� [ ppl ^e[ qer � _` hp� ml ] h̀ p� e
k[ ^el kp� p̀ kp̀ � ` pq[ q� e� ` k� h[ � ml q̀ k^e[ ^e¾� _` � h̀ p
p̀ s` p� hh̀ kcì ` p� e� ^r hqr ò pÀ� Dk� h[ � _[ oò o[ � _z^[ _[ Ã
d` j � ^` kqo[ q� h[ � j [ fl o� m[ oq� _` hp� kl pqò p� ` pal onl p
` k�h[ �^l l m̀ o[ ^e¾�[ j ] �` h�ml ] h̀ �gr o_À
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Dh�BIDMDN�qò ] [ hh[ � m̀ o� [ � h[ �mol j l ^e¾�_` hp�_ò qp�_` hp�ml ] h̀ p�e�h[ � hhr eq[ � ^l kqo[ � h[ � p̀ s[ � ` u^hr pe¾� ` k�_es` opl p
q̀ ooeql oep� _` h� j ¾kÀ� He� mol j l r � h[ � _` à kp[ � _` hp� _ò qp� ^l hïh̀ ^qer p� ^l j � [ � ml oq[ _l op� _Ûr kes` opl p� pej ] Âhê p� e
c` k` o[ _l op� _Ûe_` kqeq[ qÃ� al j ` kq[ kq� h̀ p� sepel kp� hl ^[ hp� _` h� _` p̀ ksl hr m[ j ` kq� _[ s[ kq� _` hp� ò mq̀ p� _` � h[
j r k_e[ heqx[ ^e¾À�T[ j ] u�mol j l r �h[ �_` à kp[ �_` hp�_ò qp�^r hqr o[ hpÂ�hÛ[ ^^up�[ h�m[ qoej l ke�^r hqr o[ hÃ�[ �h[ �^l kp̀ os[ ^e¾
_` �h[ � j ` j Âoe[ �^l hïh̀ ^qes[ �e� [ h�_` p̀ ksl hr m[ j ` kq�_` �h[ �e_` kqeq[ q�_` hp�ml ] h̀ p�p¾k�_ò qp�nr ` �pÛd[ k�_` � q̀ keo� ` k
^l j mq̀ �fr kq[ j ` kq�[ j ] �` hp�ml hœqê pÃ�` ^l kÂj ê p�e�pl ^e[ hp�nr ` �ò ^r hh�` h�P[ ^q̀ �Ikq̀ ok[ ^el k[ h�_` �Cò qp�D̂ l kÂj ê pÃ
Sl ^e[ hp�e�Br hqr o[ hp�_` �hÛONU� �̄ � � � °À�Dk�` hp�mol f̀ ^q̀ p�nr ` �` u` ^r q[ �de�ekqol _r ` eu�h[ �m̀ opm̀ ^qes[ �_` �czk` ò À�

L` p�hœkè p�_Ûekq̀ os` k^e¾�_` h�BIDMDN�` k�j [ qzoe[ �_` �mol f̀ ^^e¾�ekq̀ ok[ ^el k[ h�e�^l l m̀ o[ ^e¾�` p�ò pr j ` eu` k�` k�qò p
` eul p�moek^em[ hpÂ�

�À�El j ` kq�_` hp�_ò qp�^l hïh̀ ^qer pÃ�[ j ] �qò p�hœkè pÂ�
�À�À�Dkal oqeo�` h�q̀ eueq�[ ppl ^e[ qer �e�hÛ[ r ql l oc[ keqx[ ^e¾�_` hp�ml ] h̀ p�m̀ o�[ �h[ �_` à kp[ �_` hp�_ò qp�` k�hÛ@j ] eq�` pq[ q[ h
e�_[ s[ kq�` hp�l oc[ kepj ` p�ekq̀ ok[ ^el k[ hpÀ�
�À� À�Pl q̀ k^e[ o�hÛ[ ^^up�[ �h[ �^r hqr o[ Â�h[ �j ` j Âoe[ �depqÂoê [ �_` hp�ml ] h̀ pÃ�hÛ[ ^^up�[ h�m[ qoej l ke�e�h[ �hh̀ kcr [ Ã�` kqò
[ hqò pÀ�
�À� À�Tò ] [ hh[ o�` k�` hp�mol ^` ppl p�_Û[ r ql ò mò p̀ kq[ ^e¾�_` hp�ml ] h̀ p�e�h[ �moÂme[ �sepe¾�_` �h̀ p�kl ^el kp�_`
_` p̀ ksl hr m[ j ` kqÀ�

� À� Pol j l ^e¾� _` � h[ � ò ^` ô [ Ã� ^l j r kê [ ^e¾� e� _ear pe¾� [ h� sl hq[ kq� _` hp� _ò qp� ^r hqr o[ hp� ` k� h[ � p̀ s[ � [ mhê [ ^e¾� [ h
_` p̀ ksl hr m[ j ` kqÃ� [ euœ� ^l j � ` k� r k� qò ] [ hh� ekq̀ o_ep̂ emhek[ oe� nr ` � [ ml oqe� h[ � qo[ kps` op[ heq[ q� _` � h[ � ^r hqr o[ � ` k� h[
^l l m̀ o[ ^e¾�e�` hp�_ò qp�dr j [ kpÀ�

� À�Cear pe¾�e�p̀ kpe] eheqx[ ^e¾�[ hp�P[ Ÿpl p�B[ q[ h[ kp�[ h�sl hq[ kq�_` � h̀ p�peqr [ ^el kp�_` �sr hk` o[ ] eheq[ q�_` hp�ml ] h̀ pÃ�[ j ]
[ ^^el kp�_` �_ear pe¾�pl ] ò �h[ �ej ml oq@k^e[ �_` �h[ �mhr o[ heq[ q�hekcì œpqê [ �e�^r hqr o[ h�[ �qo[ sup�^l kà ozk^è pÃ�p̀ j ek[ oepÃ
` q̂ À�

Poel oeq[ qp�c` l co@aenr ` p�

C` p�_` � � � � � Ã�h[ �moel oeq[ q�c` l co@aê [ �_` �h[ �^l l m̀ o[ ^e¾�ekq̀ ok[ ^el k[ h�_` h�BIDMDN�d[ �` pq[ q�` h�Kr o_epq[ k�eÃ�j up
^l k^ò q[ j ` kqÃ� ` hp� q̀ ooeql oep� _` � A[ pr o� l̄ � Kr o_epq[ k� _` h� Nl o_Ã� [ � Tr onr e[ °� e� Rl f[ s[ � l̄ � Kr o_epq[ k� O^^e_` kq[ hÃ� [
Sœoe[ °À� CÛ̀kn@� _Û[ nr ` hh[ � _[ q[ � pÛde� d[ k� _` p̀ ksl hr m[ q� pep� mol f̀ ^q̀ p� _` � ò ^l kpqor ^^e¾� r o] [ k[ Ã� pr ml oq� fr oœ_ê Ã
^r hqr o[ �e�[ oqpÃ�ò ar ce�e�_ò qp�p̀ ur [ hp�e�ò mol _r ^qer pÃ�[ euœ�^l j �r k[ �^[ j m[ kv[ �_Û[ fr _[ �dr j [ keq@oe[ �` k�] ` k` aê e�_`
h̀ p�sœ̂qej ` p�_` h�q̀ oo[ qozj l h�_` �à ] ò o�_` �� � � � À�@̂qr [ hj ` kq

HepqÂoê [ j ` kqÃ� h[ � ^l l m̀ o[ ^e¾� _` h� BIDMDN� í eÃ� _` � s` c[ _` pÃ� h̀ p� [ ^^el kp� _Û[ fr _[ � dr j [ keq@oe[ � _[ s[ kq� _`
_` p[ pqò p� pl ] ò sekcr qpí � d[ � ` pq[ q� [ ^qes[ � ` k� _es` opl p� m[ Ÿpl p� e� ml ] h̀ p� _ÛDr ol m[ Ã� h[ � ò ce¾� j ` _eq̀ oo@ke[ Ã
hÛ@j zoê [ � B` kqo[ h� e� _` h� Sr _� e� ˜ aoê [ À� Dkqò � [ nr ` pqpÃ� ^[ h� ^l j mq[ oçde� AÂpke[ � e� H` ô ` cl sek[ Ã� Kl pl sl Ã� @h] @ke[ Ã
@oj zke[ Ã� P[ h̀ pqek[ Ã� Doeqò [ Ã� DqeÂme[ Ã� ` hp� ml ] h̀ p� [ k_ekp� e� [ j [ xÂkê p� ¯P` oé� e� Al hœse[ °� l � ` h� ml ] h̀ � j epgeqr
¯Nê [ o[ cr [ °À
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@j ] �h[ �^[ j m[ kv[ �×@fr _` j �F[ x[ ØÃ�` h�BIDMDN�a[ �r k[ �^oe_[ �[ �h[ �pl he_[ oeq[ q�[ j ] �h̀ p�sœ̂qej ` p�_` hp�] l j ] [ o_` fl p�e
ml pq̀ oel o�eks[ pe¾�j eheq[ o�nr ` �m[ q̀ eu�h[ �Eo[ kf[ �_` �F[ x[ �_` p�_` h�� �_Ûl ^qr ] ò �_` �� � � � À�L[ �^[ j m[ kv[ �s[ �l oè kq[ _[
[ �hÛ[ ] [ pqej ` kq�_` � j [ q̀ oe[ h�p[ keq[ oe�m̀ o�[ hp�` nr emp�_Û̀j ` oczk^e[ �_Û[ j ] r h@k^è p�Sl ^è q[ q�P[ h̀ pqek[ �_` �Sl ^l op
Mz_ê p� ¯P[ h̀ pqeke[ k� M` _ê [ h� R̀ hè a� Sl ^è qvÃ� PMRS°Ã� r k[ � l oc[ keqx[ ^e¾� _` � j ` qc` p� nr ` � l m̀ o[ � [ � F[ x[ � e� nr `
_` j [ k[ �[ �_es` op̀ p�` kqeq[ qp�^[ q[ h[ k` p�nr ` �s` dê r hek�hÛ[ fr _[ �_` h�ml ] h̀ �^[ q[ h@�^[ m�[ h�ml ] h̀ �m[ h̀ pqœ�c[ xe@À�@j ]
` hp� _ek` op� ò ^l hheqp� ` k� [ nr ` pq[ � ^[ j m[ kv[ Ã� ` p� ^l j mo[ o@� j [ q̀ oe[ h� p[ keq[ oe� e� j ` _ê [ j ` kqp� _` pqek[ qp� [ � h̀ p
[ j ] r h@k^è p�e�r keq[ qp�_` �moej ` op�[ r uehep�_` �h[ �PMRSÀ

�@j ] �` hp�kl r p�] l j ] [ o_` fl p�[ h�pl ^e�[ �F[ x[ �h[ �Sl ^è q[ q�P[ h̀ pqek[ �_` �Sl ^l op�Mz_ê p�¯PMRS°�` h�� � �_` �p̀ q̀ j ] ò
_` h�� � � � Ã�BIDMDN�s[ �ekq̀ kpeaê [ o�h[ �^[ j m[ kv[ �m̀ o�ò ^l hheo�_l k[ qer p�m̀ o�h[ �à ek[ �[ �F[ x[ �PMRSÀ�

�L[ � p̀ r � [ _j ekepqo[ qes[ �_` �PMRS�e� ` h�moek^em[ h�^` kqò � j z_ê � ` k� ` h� ] [ ooe�_` �T` h� [ hçH[ t [ Ã� [ �h[ � ^er q[ q�_` �F[ x[
[ h] ` oc[ �hÛékê �^` kqò �_` �h[ �^er q[ q�_` �F[ x[ �_` _ê [ q� [ h�qo[ ^q[ j ` kq�_` � j [ h[ hqè p�^oÂkenr ` pÃ�nr ` �mò pq[ � p̀ os` ep
` pp̀ k^e[ hp�[ �j eh̀ op�_` �m[ ^è kqp�^[ _[ �_e[ Ã�` kqò �` hp�nr [ hp�pÛek^hl r ` kÂ

�M` _ê ek[ �c` k` o[ h�e�p[ hr q�_` �h[ �_l k[
�B[ o_el hl ce[ Ã�[ q̀ k^e¾�_e[ ] zqê [ Ã�k` r ol hl ce[ Ã�l aq[ hj l hl ce[ Ã�mk` r j l hl ce[ Ã�l oql mz_e[ Ã�k` aol hl ce[ Ã
_` oj [ ql hl ce[ �e�m̀ _e[ qoe[
�Bhœkê [ �_` �_` pkr qoê e¾
�S` os` ep�_Û̀^l co[ ae[
�B` kqò �_` �aepel q̀ o@me[ �e�pr ml oq�mpê l pl ^e[ h
�L[ ] l o[ ql oe�j z_ê �ekq̀ co[ h
�E[ oj @̂e[ �^` kqo[ hÃ�nr ` �^l kqu�` uepqzk^è p�seq[ hp�_` �j ` _ê [ j ` kqp�e�pr ] j ekepqo[ j ` kqp�j z_ê p

Dh�^` kqò �^l j mq[ � [ j ] � � � � ` j mh̀ [ qp�_` _ê [ qpÃ�ql qp�` hp�nr [ hp�` p�qol ] [ s` k� ` k�m̀ oehh�ej j ek` kq� [ �^l kp̀ nì zk^e[
_Û[ nr ` pq� [ q[ ^À�Dh� ] l j ] [ o_` ecÃ�_` h�_e[ � � � � _` � p̀ q̀ j ] ò � _` h� � � � � � d[ � ^[ r p[ q�h[ �_` pqor ^^e¾�m[ ô e[ h�_` �h[ �m[ oq
pr m̀ oel o�_` �hÛ̀_eaê eÃ�m̀ oÂ�ql q[ �h[ �ekpq[ hïh[ ^e¾�^l kqekr [ � ` pq[ kq� [ j ` k[ n[ _[ À�LÛ[ q[ ^� [ � [ nr ` pq�^` kqò � j z_ê �seq[ h
ml p[ � ` k� m̀ oehh� h[ � se_[ � _` � j eh̀ op� _` � m[ ^è kqp� e� moes[ � [ � h[ � ml ] h[ ^e¾� _` � F[ x[ � _` h� p̀ r � _ò q� al k[ j ` kq[ h� [
hÛ[ ppepqzk^e[ �p[ keq@oe[ À

PMRS� [ aeoj [ � nr ` � [ nr ` pq� [ q[ ^� ^l kpqeqr ` eu� r k[ � sel h[ ^e¾� ah[ co[ kq� _` h� _ò q� ekq̀ ok[ ^el k[ h� dr j [ keq[ oeÃ� nr `
mol de] ` eu� [ q[ ^[ o�ekpq[ hïh[ ^el kp� j z_enr ` p�e�dr j [ keq@oè pÀ�@nr ` pq�up�` h�nr [ oq� [ q[ ^�nr ` �PMRS�d[ �pl à oq�` k� h̀ p
éhqej ` p�_r ` p�p̀ qj [ k` pÀ
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Cr o[ kq� ` h� � � � � � pÛd[ � [ mol s[ q� r k� kl r � mol f̀ ^q̀ � _` � ^l l m̀ o[ ^e¾� ekq̀ ok[ ^el k[ h� nr ` � ` h� BIDMDN� _` p̀ ksl hr m[
^l kfr kq[ j ` kq� [ j ] � Tò ] [ hh� Sl he_[ oe� e� ` h� Ml sej ` kq� Txr g� Kej çml m� [ � h[ � ò ce¾� Hr epq[ Ã� [ h� _` m[ oq[ j ` kq� _`
Hr ` dr ` q̀ k[ kcl � [̄ � Fr [ q̀ j [ h[ Ã� m[ œp� moel oeq[ oe� ò ^` mql o� _` � hÛ@fr q� Oaê e[ h� [ h� C` p̀ ksl hr m[ j ` kq� ¯@OC°� _` � h[
^l l m̀ o[ ^e¾� ^[ q[ h[ k[ °Ã� e� nr ` � pÛekê e[ � hÛ[ kv� � � � � À� L[ � ekq̀ os` k^e¾� qu� ^l j � [ � l ] f̀ ^qer � mol j l r ò � hÛ[ r ql kl j e[
` ^l kÂj ê [ �e�hÛ̀j ml _` o[ j ` kq�_` �_l k` p�e� fl s` p�ek_œc` k` p� j [ è p�Pl mqeÛ� ` k� r k[ �xl k[ � ` pm̀ ^e[ hj ` kq� [ à ^q[ _[
m̀ o�h[ �ml ] ò p[ Ã�h̀ p�_` pecr [ hq[ qp�_` �czk` ò �e�` hp�` à ^q̀ p�_` h�^[ kse�^hej @qê À

Dh�mol f̀ ^q̀ �mò s` r �ò al on[ o�h̀ p�^[ m[ ^eq[ qp�_` �� � �_l k` p�e�fl s` p�` k�[ col ` ^l hl ce[ �e�` ^l kl j e[ �pl he_@oe[ Ã�ej mr hp[ o
ekê e[ qes` p� mol _r ^qes` p� pl pq̀ ke] h̀ p� he_` o[ _` p� m̀ o� h[ � ^l j r keq[ q� e� ` kal oqeo� h̀ p� ^[ m[ ^eq[ qp� _Ûek^e_zk^e[ � ml hœqê [
hl ^[ h� m̀ o� mol j l r ò � h[ � ecr [ hq[ q� _Ûl ml oqr keq[ qp� e� ` hp� _ò qp� ` ^l kÂj ê pÃ� pl ^e[ hp� e� [ j ] è kq[ hpÀ� L[ � ekê e[ qes[
pÛ̀j j [ ô [ � ` k� ` hp� l ] f̀ ^qer p� _` � h[ � ^l l m̀ o[ ^e¾� ^[ q[ h[ k[ � e� ^l kqoe] r ` eu� [ � h[ � mol j l ^e¾� _` � h[ � fr pqœ̂e[ � pl ^e[ hÃ� h[
pl ] eo[ ke[ �[ hej ` kq@oe[ Ã�h[ �ecr [ hq[ q�_` �czk` ò �e�h[ �pl pq̀ ke] eheq[ q�[ j ] è kq[ hÀ

L[ �^l d` ozk^e[ �_` h�mol f̀ ^q̀ �[ j ] �` hp�O] f̀ ^qer p�_` �C` p̀ ksl hr m[ j ` kq�Sl pq̀ ke] h̀ �¯OCS°�up�^h[ o[ Ã�` pm̀ ^e[ hj ` kq
[ j ] � ` hp�OCS� �� āe�_` �h[ �ml ] ò p[ °Ã� � � ēcr [ hq[ q�_` �czk` ò °Ã� � � q̄ò ] [ hh�_eck` �e�^ò eu` j ` kq� ` ^l kÂj ê °�e� � � � [̄ ^^e¾
^hej @qê [ °À� T[ j ] u� pÛ[ hek` [ � [ j ] � ` h� ^l j mol j œp� _` � h[ � ^l l m̀ o[ ^e¾� ^[ q[ h[ k[ � [ j ] � h[ � qo[ kpê e¾� ` ^l hÂcê [ � fr pq[ Ã
ekq̀ co[ kq�mo@̂qenr ` p�mol _r ^qes` p� ò pm̀ ^qr l p̀ p� [ j ] � ` h� j ` _e� [ j ] è kqÃ�^l j � ` h� ò c� [ r ql j [ qeqx[ q� [ j ] � ` k` oce[
pl h[ oÃ�h[ �mol q̀ ^^e¾�_` �h[ �] el _es` opeq[ q�hl ^[ h�e�h[ �s[ hl oeqx[ ^e¾�_` hp�^l k` eu` j ` kqp�[ k^` pqo[ hpÀ

Dh�mol f̀ ^q̀ �[ ml pq[ �m̀ o�h[ �pl pq̀ ke] eheq[ q�[ �hh[ oc�q̀ oj ekeÃ�[ j ] �hÛ̀kal oqej ` kq�_` �h̀ p�` pqor ^qr ò p�hl ^[ hpÃ�h[ �al oj [ ^e¾
_` � nr [ _ò p� ^l j r keq[ oepÃ� h[ � ekpqeqr ^el k[ heqx[ ^e¾� _` � h̀ p� mol ml pq̀ p� ` k� h̀ p� ml hœqenr ` p� mé] henr ` p� j r kê em[ hp� e� h[
ò mhê [ ] eheq[ q� _` � h̀ p� ` um̀ oezk^è p� pepq̀ j [ qeqx[ _` pÀ� Tl q� mh̀ c[ q� ^l kaecr o[ � r k[ � ` pqo[ qzce[ � ekq̀ co[ h� e
qo[ kpal oj [ _l o[ �nr ` �^l kk` ^q[ �h[ �hhr eq[ �m̀ o�h[ �ecr [ hq[ q�_` �czk` ò Ã�h[ �pl ] eo[ ke[ �[ hej ` kq@oe[ Ã�h[ �fr pqœ̂e[ �[ j ] è kq[ h�e
hÛ̀u` ô ê e�mh̀ �_` hp�_ò qp�` ^l kÂj ê pÃ�pl ^e[ hpÃ�^r hqr o[ hp�e�[ j ] è kq[ hp�¯CDSB°�[ �Fr [ q̀ j [ h[ À

@�] [ k_[ Ã� [ �moek^emep�_Û[ kvÃ� � � �_` � à ] ò o� � � � � Ã�` h�mò pe_` kq�_` h�BIDMDNÃ�C[ se_�Mekl s` pÃ�pÛd[ � ò r keq� [ �X` h[
[ j ] �H` kov�Ml o[ h̀ pÃ�C[ oek` h�F[ ô e[ �e�_es` opl p�hœ_` op� fr s` kehp� [ �h[ � p̀ r �_` h�Ml sej ` kq�Txr g�Kej �Pl mÃ� [ nr ` pq[
ONF�cr [ q̀ j [ hq̀ k^[ �_` �ò à ozk^e[ �m̀ o�_l k[ o�pr ml oq�[ hp�ml ] h̀ p�ek_œc` k` p�e�[ �h[ �m[ oqê em[ ^e¾�ml hœqê [ �e�pl ^e[ h�_`
h̀ p�_l k` p�e�` hp�fl s` pÀ
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@h�hh[ oc�_` � � � � � Ã�e� [ � ] [ k_[ � _` hp� ` p_` s` kej ` kqp
` pj ` kq[ qp� ` k� ` hp� ^[ mœql hp� [ kq̀ oel op� _Û[ nr ` pq[
j ` j Âoe[ Ã�` h�BIDMDN�d[ �l oc[ keqx[ q�e�d[ �mol j l cr q
[ ^qeseq[ qp� moÂmè pÃ� d[ � [ ^l hheq� mol ml pq̀ p� _Û[ hqò p
[ ^ql op� ml hœqê p� l � [ ppl ^e[ qer pÃ� e� d[ � m[ oqê em[ q� ` k
[ ^q̀ p� l oc[ keqx[ qp� m̀ o� q̀ ô ` opÀ� @nr ` pq[ � kÛup� h[
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dr j [ kp�e�_` h�_ò q�ekq̀ ok[ ^el k[ h�[ h�kl o_�e�hÛ̀pq�_` �Sœoe[ �_` p�_` �� � � � À

N` t ol x
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A[ ô ` hl k[

X` oo[ _[ �_` �B[ ol hek[ �Bl ô dl �¯P[ ^ql �Hepq¾oê l °
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^l kahê q̀ p� e� ` h� m[ m̀ o� _ÛDr ol m[ � ` k� r k� ^l kq̀ uq� ekq̀ ok[ ^el k[ h� ` k
qo[ kpal oj [ ^e¾À�

� � �_` �fr kv
Dpm[ e�BIDMDNÃ�A[ ô ` hl k[
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H` j � [ ^l j m[ kv[ q� ` hp� [ j ê p� _` � hÛ@ppl ^e[ ^e¾� Rol j [ kem̀ Ûp� [ � h[ � Veh[ � _` � Fo@̂e[ � ` k� h[ � ^l j j ` j l o[ ^e¾� _` h
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d[ � ò esek_ê [ q� ` h� mò pe_` kq� _` h� BIDMDNÃ� C[ se_� Mekl s` p� _r o[ kq
hÛ[ ^q̀ À

� � �[ kvp�_Öl ^r m[ ^e¾�_` h�S@d[ o[ �O^^e_` kq[ h�
Dh� BIDMDN� e� @B@PS� d[ k� l oc[ keqx[ q� r k� _` ] [ q� [ j ] � j l qer � _` h� � � z
[ kes` op[ oe�_` �h[ �M[ ou[ �V` o_[ �m̀ o�[ k[ heqx[ o�h[ �peqr [ ^e¾�[ ^qr [ h�e�hÛ[ ] [ pq
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H` j �m[ oqê em[ q�` k�hÛ[ ^q̀ �_Ûdl j ` k[ qc` �_` �hÛ@hal kp�Lhl ò knÃ�m̀ opl k[ �nr ` �s[ �[ ml oq[ o�r k�hh̀ c[ q�ek` p] l oo[ ] h̀ �[ h
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A[ ô ` hl k[ �� � �� � � �� � �� �
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