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Vl hr j ` �IIIÃ�Ippr ` �Nl À��Ã�M[ ô d�� � � �

@p� ^hej [ q̀ � [ k_� _ep[ pq̀ o� oepgp� ekq̀ kpeav� [ ^ol pp� qd` � Pdehemmek` pÃ� ò pehè k^` ç] r eh_ekc� ek^ò [ pekchv� _` j [ k_p� j l ò � qd[ k� q̀ ^dkê [ h
[ pp̀ ppj ` kqp�l o�epl h[ q̀ _�ekq̀ os` kqel kpÀ�Iq�ò nr eò p�pqol kc�m[ oqk` opdempÃ�[ ^qel k[ ] h̀ �p̂ è k^` Ã�ek^hr pes` �cl s` ok[ k^` Ã�[ k_�pr pq[ ek` _
aek[ k^ekcÀ� Td` � Sqò kcqd` kekc� Ikpqeqr qel kp� [ k_� Dj ml t ` oekc� Ll ^[ heqè p� @c[ ekpq� Cep[ pq̀ op� [ k_� Bhej [ q̀ � Bd[ kc` � ¯SHIDLC°
Pol co[ j j ` �[ _s[ k^` _�qd` p̀ �moel oeqè p�qdol r cd�` um[ k_` _�mol sek^e[ h�m[ oqk` opdempÃ�decdçh̀ s` h�p̂ è k^` �^l hh[ ] l o[ qel kÃ�[ k_�q[ oc` q̀ _
ekeqe[ qes` p�ql �r khl ^g�^hej [ q̀ �aek[ k^` Ã�` kpr oekc�qd[ q�ò pehè k^` �qo[ kph[ q̀ p�ekql �ò [ hÃ�` nr eq[ ] h̀ �l r q̂ l j ` p�al o�^l j j r keqè pÀ

B[ c[ v[ kÂ�El oj [ hexekc�P[ oqk` opdem�[ k_
C` ` m̀ kekc�Ikpqeqr qel k[ h�B[ m[ ^eqv

SHIDLCÛp� ` kc[ c` j ` kq� t eqd� B[ c[ v[ k� [ _s[ k^` _� o[ me_hv� aol j
p̂ l mekc� ql � ar hh� m[ oqk` opdemÃ� ò ah̀ ^qekc� pqol kc� ml heqê [ h
^l j j eqj ` kq�[ k_�ekpqeqr qel k[ h�ò [ _ek` ppÀ�Td` �S^l mekc�Meppel k
l k� � � � O^ql ] ` o� � � � � � ekqol _r ^` _� SHIDLC� ql � qd` � Pol sek^e[ h
Fl s` okj ` kq� qdol r cd� [ � ^l r oq̀ pv� ^[ hh� t eqd� Fl s` okl o� D_c[ o
@chem[ vÃ� t dl � ` j md[ pex` _� qd` � ej ml oq[ k^` � l a� ò pehè k^` ç
ekal oj ` _� _` s` hl mj ` kq� ek� ml peqel kekc� B[ c[ v[ k� [ p� [ k
eks` pqj ` kqçò [ _v�mol sek^` À

SHIDLC� pr mml oq̀ _� _` ` m̀ o� ekpqeqr qel k[ h� ` kc[ c` j ` kqpÃ
ek^hr _ekc� ^[ m[ ^eqv� [ pp̀ ppj ` kqpÃ� j r hqepq[ g` dl h_` o� mol aehekcÃ
[ k_� fl ekq� t l og� mol co[ j j ekcÃ� ^r hj ek[ qekc� ek� qd` � ^` ò j l ke[ h
peckekc� l a� qd` � M` j l o[ k_r j � l a� Uk_` opq[ k_ekc� ¯Ml U°
] ` qt ` ` k� qd` � Pol sek^e[ h� Fl s` okj ` kq� l a� B[ c[ v[ k� [ k_� UNCP
l k�� �C` ^` j ] ` o�� � � � Ã�al oj [ hexekc�hl kcçq̀ oj �^l hh[ ] l o[ qel kÀ

Bl j mh̀ j ` kqekc�qd` p̀ �` aal oqpÃ�SHIDLC�^l k_r ^q̀ _�peq̀ �sepeqp�ek
@ĥ [ h[ Ã� B[ c[ v[ kÃ� ql � [ pp̀ pp� ahl l _� j l keql oekc� ekao[ pqor ^qr ò
[ k_� k[ qr ò ç] [ p̀ _� pl hr qel kpÃ� ` kpr oekc� qd[ q� mol co[ j j `
pr mml oq�] r eh_p�l k�` uepqekc�hl ^[ h�ekeqe[ qes` p�[ k_�l kçqd` çcol r k_
ò [ heqè pÀ

Td` �Pol sek^e[ h�Fl s` okj ` kq�l a�B[ c[ v[ k�sè t p�qd` �m[ oqk` opdem
t eqd�SHIDLC�[ p�[ �pqo[ q̀ cê �l mml oqr keqv�ql �pqò kcqd` k�ò pehè k^`
pvpq̀ j pÃ� ` kd[ k^` � mol f̀ ^q� ò [ _ek` ppÃ� [ k_� pr mml oq� oepgç
ekal oj ` _� _` s` hl mj ` kqÀ� Fl s` okl o� Dc[ v� @chem[ v� ` umò pp̀ p
pqol kc�pr mml oq�[ k_�` u^eq̀ j ` kq�al o�qdep�^l hh[ ] l o[ qel kÃ�^l kae_` kq
qd[ q� t l ogekc� d[ k_� ek� d[ k_� t eqd� UNCP� [ k_� eqp� ^l kpl oqer j
m[ oqk` op�t ehh�_` hes` o�hl kcçq̀ oj Ã�^l j j r keqvç̂ ` kq̀ ò _�] ` k` aeqp�ql
qd` � mol sek^` À� W` � [ ò � ` u^eq̀ _� [ k_� _` ` mhv� co[ q̀ ar h� al o� qdep
m[ oqk` opdemÀ

Dhep[ �FÀ�Uj l pl Ã�B[ c[ v[ k�Pol sek^e[ h�Ph[ kkekc
[ k_�C` s` hl mj ` kq�Bl l o_ek[ ql o

P` oel _�Bl s` ò _Â�@moeh�ql �C` ^` j ] ` o�� � � �
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@p�qd` �k` t �UNCP�R̀ pe_` kq�R̀ mò p̀ kq[ qes` �ek�qd` �Pdehemmek` pÃ�I�[ j �_` ` mhv
ej mò pp̀ _� t eqd� qd` � SHIDLC� Pol co[ j j ` � [ k_� eqp� ej m[ ^qar h� [ mmol [ ^d� ql
[ __ò ppekc� ^oeqê [ h� eppr ` p� pr ^d� [ p� ^hej [ q̀ � ò pehè k^` Ã� _ep[ pq̀ o� oepg
ò _r ^qel kÃ� ek^hr pes` � cl s` ok[ k^` Ã� [ k_� pr pq[ ek[ ] h̀ � aek[ k^ekcÀ� Td` � ò pr hqp
[ ^dè s` _�pl �a[ o� [ k_�qd` �col t ekc� j l j ` kqr j � [ ^ol pp�s[ oel r p� ò cel kp� [ k_
^eqè p�decdhecdq�qd` �ej ml oq[ k^` � l a�qdep�ekeqe[ qes` Ã�` pm̀ ^e[ hhv�ek�[ �^l r kqov�[ p
c` l co[ mdê [ hhv�_es` op̀ � [ k_�_ep[ pq̀ oçmol k` � [ p�qd` �Pdehemmek` pÀ�I�qd[ kg�qd`
@r pqo[ he[ k�Fl s` okj ` kqÃ�CILFÃ� [ k_� [ hh�m[ oqk` op�al o�qd` eo�pr mml oq� [ k_�hl l g
al ot [ o_�ql �t l ogekc�ql c` qd` o�ql �pqò kcqd` k�ò pehè k^` �k[ qel kt e_` À Bdoepql md` �A[ dr ` qÃ

R̀ pe_` kq�R̀ mò p̀ kq[ qes`
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P` q̀ o�@_[ j pÃ�C` s` hl mj ` kq�Bl r kp̀ hhl o

M[ ohl �LÀ�Ioekc[ kÃ�
Uk_` op̀ ^ò q[ ov�al o�Ll ^[ h�Fl s` okj ` kq

Ik�qd` �al r o�v` [ op�l a�ej mh̀ j ` kqekc�qd` �SHIDLC�Pol co[ j Ã�t ` �t eqk` pp̀ _�dl t
qd` �ekeqe[ qes` ��pr mml oq̀ _�qd` �C` m[ oqj ` kqÛp�` aal oqp�ql �` kd[ k^` �qd` �^[ m[ ^eqè p
l a� hl ^[ h� cl s` okj ` kq� r keqp� L̄FUp°� ek� ` aà ^qes` hv� [ __ò ppekc� _ep[ pq̀ o� [ k_
^hej [ q̀ � ^d[ hh̀ kc` p� ek� qd` eo� � ò pm̀ ^qes` � hl ^[ heqè pÀ� W` � ` ksepel k� qd[ q� qd`
mol cò pp� [ ^dè s` _Ã� h̀ ppl kp� h̀ [ ok` _Ã� [ p� t ` hh� � [ p� qd` � mol ^` pp̀ p� [ k_
j ` ^d[ kepj p� ekqol _r ^` _� qdol r cd� qd` � Pol co[ j Ã� ] ` � ò mhê [ q̀ _� [ k_� � p̂ [ h̀ _
r m�[ ^ol pp�LFUp�ek�qd` �^l r kqovÀ�@p�t ` �j l s` �al ot [ o_Ã�t ` �^[ hh�al o�^l kqekr l r p��
^l hh[ ] l o[ qel k� t eqd� m[ oqk` o� [ c` k^è pÃ� ekpqeqr qel kpÃ� [ k_� pq[ g` dl h_` op� ek
ar oqd` o� [ _s[ k^ekc� � l r o�pd[ ò _�sepel k� l a� ] r eh_ekc� ò pehè kq� [ k_�` j ml t ` ò _
LFUpÃ�h̀ [ sekc�kl �l k` �] ` dek_À

@r pqo[ he[ � ò j [ ekp� ^l j j eqq̀ _� ql � pq[ k_ekc� [ hl kcpe_` � qd` � Pdehemmek` p� ek
pqò kcqd` kekc� [ � ^r hqr ò � l a� ò pehè k^` À� W` � [ ò � ` k^l r o[ c` _� ] v� SHIDLCÛp
pqol kc�mol cò pp�ek�al oj [ hepekc�m[ oqk` opdemp�[ ^ol pp�p̀ s` k�mol sek^` pÃ�t dê d
` k[ ] h̀ _� qd` j � ql � r m_[ q̀ � qd` eo� mol sek^e[ h� oepg� mol aeh̀ p� [ k_� ekq̀ co[ q̀ � qd`
ekal oj [ qel k� ek� qd` eo� hl ^[ h� _` s` hl mj ` kq� mh[ kpÀ� Tdep� _` j l kpqo[ q̀ p� qd`
ej ml oq[ k^` � l a� ] oekcekc� ql c` qd` o� cl s` okj ` kqÃ� qd` � moes[ q̀ � p̀ ^ql oÃ� ^eseh
pl ^è qv� l oc[ kep[ qel kpÃ� [ k_� ^l j j r keqè p� ql � pd[ ò � qd` � ò pml kpe] eheqv� l a
mol [ ^qes` � oepg� j [ k[ c` j ` kqÀ� Ar eh_ekc� _ep[ pq̀ o� ò pehè kq� ^l j j r keqè p� ep� [
pd[ ò _� fl r ok` v� qd[ q� _` m̀ k_p� l k� pqol kc� ^l hh[ ] l o[ qel k� [ k_� pr pq[ ek` _
^l j j eqj ` kq�ql �` kpr ò �kl �l k` �ep�h̀ aq�] ` dek_À



P[ j m[ kc[ Â�Sqò kcqd` kekc�El r k_[ qel kp�al o
C[ q[ çCoes` k�R` pehè k^`

Ok� � � � O^ql ] ` o� � � � � Ã� qd` � Pol sek^e[ h� Fl s` okj ` kq� l a
P[ j m[ kc[ � al oj [ hhv� t ` ĥ l j ` _� SHIDLCÃ� t eqd� Fl s` okl o� Lehe[
Pek` _[ � decdhecdqekc� qd` � k` ` _� al o� p̂ è k^` ç] [ p̀ _� oepg
[ pp̀ ppj ` kqp� ql � cr e_` � ^hej [ q̀ � [ _[ mq[ qel k� [ k_� j ` ` q� col t ekc
k[ qel k[ h� ò nr eò j ` kqp� al o� _[ q[ ç_oes` k� eks` pqj ` kq� mol ml p[ hpÀ
P[ j m[ kc[ Ûp� ek^hr pel k� ò ah̀ ^qp� eqp� decd� ` uml pr ò � ql � j r hqemh̀
d[ x[ o_p� [ k_� ò [ _ek` pp� ql � pqò kcqd` k� ekpqeqr qel k[ h� ò pehè k^`
pvpq̀ j pÀ

Ok� qd` � p[ j ` � _[ vÃ� SHIDLC� a[ ^eheq[ q̀ _� [ � Pol sek^e[ h� Cep̂ l s` ov
Wl ogpdl m� t eqd� mol sek^e[ h� l aaê ` pÃ� CILFÃ� [ k_� ^eseh� pl ^è qvÃ
e_` kqeavekc� g` v� oepgpçahl l _ekcÃ� qvmdl l kpÃ� ` [ oqdnr [ g` pÃ
sl ĥ [ kê � d[ x[ o_pÃ� [ k_� ^hej [ q̀ � ej m[ ^qp� l k� [ coê r hqr ò � [ k_
hes` hedl l _pç� qd[ q� t ehh� ekal oj � q̀ ^dkê [ h� [ ppepq[ k^` � qdol r cd
� � � � À� Td` � m[ oqk` opdem� ep� p̀ q� ql � ] ` � al oj [ hex` _� qdol r cd� [
M` j l o[ k_r j � l a� Uk_` opq[ k_ekc� t eqd� qd` � Ukeq̀ _� N[ qel kp
C` s` hl mj ` kq�Pol co[ j j ` �¯UNCP°À

SHIDLC� ar oqd` o� _` ` m̀ k` _� ` kc[ c` j ` kq� ] v� q̀ pqekc� qd`
ekq̀ co[ q̀ _�B[ m[ ^eqv�@pp̀ ppj ` kq�Tl l h�l k�� � �Nl s` j ] ` o�� � � � Ã
eksl hsekc�mol sek^e[ h�_` m[ oqj ` kqp�[ k_�qd` �^eseh�pl ^è qv�m[ oqk` oÃ
qd` � B` kq̀ o� al o� Dj ` oc` k^v� @e_Ã� R̀ d[ ] eheq[ qel k� [ k_
C` s` hl mj ` kq�¯BONBDRN°À�È ` _] [ ^g�d` hm̀ _�ò aek` �qd` �ql l hÛp
r p[ ] eheqv� [ k_� ò h̀ s[ k^` � [ d` [ _� l a� eqp� ol hhl r q� ek� P[ j m[ kc[ Ã
P[ kc[ pek[ kÃ� [ k_� B[ c[ v[ kÃ� ` pq[ ] hepdekc� [ � ] [ p̀ hek` � al o
pqò kcqd` kekc� ekpqeqr qel k[ h� ^[ m[ ^eqè p� ek� ò pehè k^` � aek[ k^ekcÃ
oepg�mol aehekcÃ�` ^l kl j ê �ò pehè k^` Ã�[ k_�cl s` ok[ k^` À

W` �[ ò �s` ov�co[ q̀ ar h�ql �qd` �UNCPÃ�qd` �@r pqo[ he[ k�Dj ] [ ppvÃ�[ k_�qd`
l qd` o�^l kpl oqer j �m[ oqk` op�al o�qd` �l mml oqr keqv�ql �ej mh̀ j ` kq�SHIDLC
ek�qd` �mol sek^` À�Weqd�qd` �^l hh[ ] l o[ qes` �` aal oqp�l a�` s` ovl k` Ã�t ` �^[ k
d` hm� ] r eh_� j l ò � oepgçekal oj ` _� [ k_� ò pehè kq� K[ m[ j m[ kc[ k
^l j j r keqè pÀ

J[ kê [ �Megd[ eh�MÀ�Y[ j ] [ l Ã�P[ j m[ kc[ �Pol sek^e[ h
Cep[ pq̀ o�Repg�R̀ _r ^qel k�[ k_�M[ k[ c` j ` kq�Oaaê ` o

Ik�` [ ohv�Nl s` j ] ` o�� � � � Ã�[ p�P[ kc[ pek[ k�mò m[ ò _�al o�qd` �ej m[ ^qp
l a�Tol mê [ h�Sql oj �Ut [ kÃ�qd` �mol sek^` �` kc[ c` _�SHIDLC�kl q�l khv�ql
j [ k[ c` � ej j ` _e[ q̀ � oepgp� ] r q� ql � mh[ k� al o� hl kc` oçq̀ oj � ^hej [ q̀ � [ k_
_ep[ pq̀ o� ò pehè k^` À�Td` �SHIDLC�S^l mekc�Meppel k�^l k_r ^q̀ _�aol j
� ê� � Nl s` j ] ` o� � � � � � j [ og` _� P[ kc[ pek[ kÛp� ` kqov� ekql � qd`
mol co[ j j ` �mem̀ hek` �r k_` o�A[ q̂ d�� À

C` pmeq̀ � d` ecdq̀ k` _� l m̀ o[ qel k[ h� _` j [ k_pÃ� mol sek^e[ h� h̀ [ _` op
_` j l kpqo[ q̀ _� pqol kc� ^l j j eqj ` kq� ql � ò pehè k^` ç] r eh_ekc� ] ` vl k_
` j ` oc` k^v� ò pml kp̀ À� Cep̂ r ppel kp� ` j md[ pex` _� pqò kcqd` kekc
[ _[ mqes` � ^[ m[ ^eqvÃ� [ heckekc� oepgçekal oj ` _� mh[ kkekc� t eqd
_` s` hl mj ` kq� moel oeqè pÃ� [ k_� h̀ [ okekc� aol j � qd` � ` um̀ oè k^` p� l a
` uepqekc�SHIDLC�m[ oqk` o�mol sek^` pÀ�Poel oeqv�hes` hedl l _�p̀ ^ql opÃ�p̀ [
p[ hqÃ� j ehgaepdÃ� [ k_� oê ` Ã� t ` ò � e_` kqeaè _� [ p� ^oeqê [ h� ` kqov� ml ekqp� al o
ò pehè k^` � _r ` � ql � qd` eo� ej ml oq[ k^` � ql � hl ^[ h� hes` hedl l _p� [ k_� qd`
mol sek^e[ h�` ^l kl j vÀ

Td` � ` kc[ c` j ` kq� ^l kqekr ` _� qdol r cd� [ � Pol sek^e[ h� Cep̂ l s` ov
Wl ogpdl m�qd[ q�] ol r cdq�ql c` qd` o�[ �] ol [ _` o�p̀ q�l a�mol sek^e[ h�l aaê ` p
[ k_� ^eseh� pl ^è qv� l oc[ kex[ qel kpÀ� Cep̂ r ppel kp� decdhecdq̀ _� l kcl ekc
cl l _�mo[ ^qê ` pÃ�pr ^d� [ p�oepg� j [ mmekcÃ�^l j j r keqv�mò m[ ò _k` ppÃ
[ k_�` kseol kj ` kq[ h�ò d[ ] eheq[ qel kÃ�t deh̀ �e_` kqeavekc�l mml oqr keqè p�ql
ej mol s` � ^l l o_ek[ qel k� [ k_� eks` pqj ` kq� mol co[ j j ekcÀ� SHIDLC� t ehh
al oj [ hex` �^l hh[ ] l o[ qel k�qdol r cd�[ k�Ml U�ek�� � � � À

Td` � SHIDLC� Pol co[ j j ` � l aà op� [ � al ot [ o_çhl l gekc
[ mmol [ ^d� ql � pqò kcqd` kekc� hl ^[ h� ò pehè k^` � ] v� hekgekc
p̂ è k^` Ã�ml hê vÃ�[ k_�ej mh̀ j ` kq[ qel kÀ�Av�` j ml t ` oekc�hl ^[ h
ekpqeqr qel kp�qdol r cd� ` se_` k^` ç] [ p̀ _�_` ^epel kçj [ gekc� [ k_
j r hqeçpq[ g` dl h_` o� ^l hh[ ] l o[ qel kÃ� SHIDLC� d` hmp� qo[ kph[ q̀
oepg� gkl t h̀ _c` � ekql � [ ^qel k[ ] h̀ � ml hê è p� [ k_� pr pq[ ek[ ] h̀
eks` pqj ` kqp�ek�^hej [ q̀ ç�[ k_�_ep[ pq̀ oçsr hk` o[ ] h̀ �[ ò [ p

M[ kr ` h�OÀ�Lr epÃ�JoÀÃ�Pol sek^e[ h�@_j ekepqo[ ql o
Pol sek^e[ h�Fl s` okj ` kq�l a�P[ kc[ pek[ k
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P[ kc[ pek[ kÂ�Eol j �Dj ` oc` k^v�R` pml kp̀ �ql
Ll kcçT` oj �@_[ mq[ qel k



Tdep�ò ^l ckeqel k�ep�_` ` mhv� [ mmò ^e[ q̀ _Ã�] r q� I� [ ^^` mq�eq
kl q� al o� j vp̀ ha� [ hl k` À� Iq� ] ` hl kcp� ql � qd` � d[ o_t l ogekc
j ` k� [ k_� t l j ` k� l a� PHIVOLBSí l r o� p̂ è kqepqpÃ
` kcek` ` opÃ� ò p̀ [ ô d` opÃ� ^l j j r kê [ ql opÃ� [ k_
[ _j ekepqo[ qes` � m̀ opl kk` hí t dl � t l og� nr è qhv� [ k_
qeò h̀ pphv� ql � d` hm� g` ` m� l r o� ^l j j r keqè p� p[ à � aol j
sl ĥ [ kê � ` or mqel kpÃ� ` [ oqdnr [ g` pÃ� qpr k[ j epÃ� [ k_� l qd` o
d[ x[ o_pÀ

� �̂� �/���E�� �����c�K���W�Z�� �� �c�/�� ���#���� �� �r�� �E�� �/�E�' �����r�/�� ���E�� ���=�� �� � �̂��� ���� �E��
�/�E�r��� �̂c�D���E�c�=�Z���� �� �y���Z��� �̂/�>�/���E�� ��

SHIDLC� ^l kqekr ` _� ql � pqò kcqd` k� eqp� p̂ è k^` çql çmo[ ^qê ` � [ c` k_[ � ek� � � � � � ] v� ] oe_cekc� k[ qel k[ h� p̂ è kqeaê � ` um̀ oqep̀ Ã� ekq̀ ok[ qel k[ h
^l hh[ ] l o[ qel kÃ� [ k_� hl ^[ h� _` ^epel kçj [ gekcÃ� ` kpr oekc� qd[ q� ^hej [ q̀ � [ k_� d[ x[ o_� p̂ è k^` � qo[ kph[ q̀ p� ekql � mo[ ^qê [ h� ql l hp� al o� mh[ kkekcÃ
eks` pqj ` kqÃ�[ k_�ek^hr pes` �ò pehè k^` �[ ^qel kÀ

Eol j �qd` �Fol r k_�UmÂ�L[ r k^dekc�S^è k^` çql ç
Po[ ^qê ` �ek�@h] [ v�[ k_�Qr ` xl k

SHIDLC� [ _s[ k^` _� p̂ è k^` çql ç[ ^qel k� t l og� ek� @h] [ v� [ k_� Qr ` xl k
qdol r cd� ^l l o_ek[ q̀ _� aè h_� j eppel kp� [ k_� mol sek^e[ h� gê gçl aa
` kc[ c` j ` kqp� qd[ q� ] ol r cdq� k[ qel k[ h� p̂ è k^` � [ c` k^è p� ^hl p̀ o� ql
hl ^[ h�mh[ kkekc�[ k_�_` ^epel kçj [ gekcÀ

Ok� � � �M[ v� � � � � Ã� p̂ è k^` � [ c` k^è p� h̀ _� ] v�PHIVOLBS�Ceò ^ql o
CoÀ� T` ò peql � A[ ^l ĥ l h� h[ r k^d` _� SHIDLCÛp� p̂ è k^` çql ç[ ^qel k
[ ^qeseqè p� ek� @h] [ vÃ� [ heckekc� q̀ ^dkê [ h� t l ogpqò [ j pÃ� moel oeqv
_[ q[ p̀ qpÃ� [ k_� qd` � ekq̀ co[ qel k� l a� ^hej [ q̀ � [ k_� d[ x[ o_� _[ q[ � ekql
mol sek^e[ h� mh[ kkekcÀ� Td` � j eppel k� ^l j ] ek` _� ^l l o_ek[ qel k
j ` ` qekcp� t eqd� aè h_t l ogÃ� ek^hr _ekc� ] ` [ ^d� mol aehekcÃ� h[ k_phe_`
eks` kql ovÃ� [ k_� j [ m� s[ he_[ qel kÃ� _` j l kpqo[ qekc� dl t � p̂ è k^`
_eò ^qhv�ekal oj p�hl ^[ h�oepg�ò _r ^qel kÀ

Ar eh_ekc� l k� qdep� j l j ` kqr j Ã� SHIDLC� al oj [ hhv� gê g` _� l aa� eqp
p̂ è k^` çql çmo[ ^qê ` � [ ^qeseqè p� ek� Qr ` xl k� l k� � � � @r cr pq� � � � � Ã
h[ vekc�qd` �al r k_[ qel k�al o�^l ç_` s` hl mekc�^hej [ q̀ � j l _` hp�[ k_�oepg
p̂ ` k[ oel p�t eqd�hl ^[ h�^l r kq̀ om[ oqpÀ�Tl c` qd` oÃ�qd` p̀ �` kc[ c` j ` kqp
j [ og� [ � g` v� pq̀ m� ek� qo[ kph[ qekc� k[ qel k[ h� p̂ è kqeaê � ` um̀ oqep̀ � ekql
hl ^[ hhv�[ ^qel k[ ] h̀ �[ k_�m̀ l mh̀ ç̂ ` kq̀ ò _�ql l hpÀ

SHIDLC�^l kco[ qr h[ q̀ p�CoÀ�T` ò peql �BÀ�A[ ^l ĥ l hÃ�Ceò ^ql o�l a�COSTê�Pdehemmek` �Ikpqeqr q̀ �l a�Vl ĥ [ kl hl cv�[ k_�S` epj l hl cv
¯PHIVOLBS°Ã�al o�ò ^` esekc�qd` �×C[ kc[ h�kc�Pehemekl Â�P[ cm[ m[ çr kh[ _�kc�K[ c[ hekc[ k�[ q�K[ q[ q[ c[ kØ�[ t [ o_�aol j �qd` �Oaaê `
l a� Beseh� C` à kp̀ � _r oekc� qd` � C[ kc[ h� A[ kq[ vl c� kc� K[ q[ q[ c[ k� @t [ o_ekc� B` ò j l kvÃ� d` h_� [ p� m[ oq� l a� qd` � N[ qel k[ h� Cep[ pq̀ o
R̀ pehè k^` �Ml kqd�Br hj ek[ qekc�@̂qeseqv�l k�� �@r cr pq�� � � � �ek�Qr ` xl k�BeqvÀ

Td` �C[ kc[ h�A[ kq[ vl c�kc�K[ q[ q[ c[ k�[ t [ o_�ò ^l ckex` p�Eehemekl p�t dl �d[ s` �j [ _` �peckeaê [ kq�^l kqoe] r qel kp�ql �_ep[ pq̀ o�oepg�ò _r ^qel k
[ k_�j [ k[ c` j ` kqÃ�ò [ aaeoj ekc�qd` �^oeqê [ h�ol h̀ p�l a�p̂ è k^` �[ k_�mr ] hê �p̀ osê ` �ek�] r eh_ekc�[ �p[ à oÃ�j l ò �ò pehè kq�Pdehemmek` pÀ

��



R̀ pehè k^` � ep� l aq̀ k� m̀ ô ` es` _� [ p� [ ] pqo[ ^qÃ� v` q� eqp� s[ hr ` � hè p� ek� q[ kce] h̀
ej m[ ^qÀ� Av� _` s` hl mekc� qd` � R̀ pehè k^` � Cese_` k_� Eo[ j ` t l og� al o� qd`
Pdehemmek` pÃ� t ` � [ ò � pdeaqekc� qd` � k[ oo[ qes` � aol j � Ù̂l pqÛ� ql � Ùeks` pqj ` kqÃÛ
_` j l kpqo[ qekc� qd[ q� ` s` ov� m̀ pl � pm̀ kq� ql _[ v� ep� [ � mò ^[ r qel k[ ov� p[ à cr [ o_
qd[ q� vè h_p� _ese_` k_p� ql j l ool t À� Uk_` opq[ k_ekc� qd` p̀ � ò qr okp� [ hhl t p� r p� ql
qo[ kpal oj �q̀ ^dkê [ h�_[ q[ �ekql �^l j m̀ hhekc�` ^l kl j ê �^[ p̀ p�al o�hl ^[ h�h̀ [ _` opÀ

Sqò kcqd` kekc�S^è k^` �Svpq̀ j pÂ�Pdehemmek` pê@r pqo[ he[
T` ^dkê [ h�Bl hh[ ] l o[ qel k

Bl j mh̀ j ` kqekc�mol sek^e[ h�` kc[ c` j ` kqpÃ�SHIDLC�dl pq̀ _
eqp�aeopq�ekç̂ l r kqov�q̀ ^dkê [ h�t l ogpdl m�t eqd�Pdehemmek` �[ k_
@r pqo[ he[ k� p̂ è k^` � m[ oqk` op� aol j � � � � Jr hv� ql � � � @r cr pq
� � � � �ek�M` qol �M[ keh[ Ã�] oekcekc�ql c` qd` o�` um̀ oqp�aol j �qd`
Bl j j l kt ` [ hqd� S^è kqeaê � [ k_� Ik_r pqoe[ h� R̀ p̀ [ ô d
Ooc[ kep[ qel k�¯BSIRO°Ã�F` l p̂ è k^` �@r pqo[ he[ Ã�C` m[ oqj ` kq
l a� S^è k^` � [ k_� T` ^dkl hl cv� ¯COST°Ã� Pdehemmek`
@qj l pmd` oê Ã� F` l mdvpê [ h� [ k_� @pqol kl j ê [ h� S` osê ` p
@_j ekepqo[ qel k�¯P@F@S@°Ã�PHIVOLBSÃ�[ k_�C` m[ oqj ` kq�l a
Dkseol kj ` kq� [ k_� N[ qr o[ h� R̀ pl r ô ` p� ç� Mek` p� [ k_
F` l p̂ è k^` p�Ar ò [ r �¯CDNRêMFA°À

Td` � t l ogpdl m� [ heck` _� q̀ ^dkê [ h� ^[ m[ ^eqè p� [ k_� p̀ q� [
ol [ _j [ m� al o� p̂ è k^` ç] [ p̀ _� l r qmr qp� ql � pr mml oq� hl ^[ h
mh[ kkekc� [ k_� eks` pqj ` kqÃ� ek^hr _ekc� qd` � r p̀ � l a� BMIP�
^hej [ q̀ �mol f̀ ^qel kpÃ�mol ] [ ] ehepqê �pql oj çpr oc` �[ k_�p̀ s` ò ç
t ek_� d[ x[ o_� j [ mmekcÃ� [ k_� @Iç_oes` k� ] r ehqçr m� [ ò [
j [ mmekc�hekg` _�ql �F` l RepgPHÀ

Ikeqe[ h� l r qmr qp� [ ò � r k_` ot [ vÃ� t eqd� P@F@S@� _` s` hl mekc
^hej [ q̀ � oepg� j [ mp� al o� oê ` � ek� @h] [ v� [ k_� Qr ` xl kÃ� [ k_
F` l p̂ è k^` � @r pqo[ he[ � pr mml oqekc� mol ] [ ] ehepqê � t ek_� [ k_
pql oj � pr oc` � j [ mp� al o� qd` � p[ j ` � mol sek^` pÀ� Td` � k` uq
md[ p̀ � t ehh� [ _s[ k^` � qd` � Bl [ pq[ h� Vr hk` o[ ] eheqv� Ik_` u� ql
ar oqd` o� pqò kcqd` k� qd` � ` se_` k^` � ] [ p̀ � al o� ml hê v� [ k_
eks` pqj ` kq�_` ^epel kpÀ

Eol j �Repg�ql �R` qr okpÂ�V[ hr ekc�R` pehè k^` �qdol r cd
qd` �R` pehè k^` �Cese_` k_

Tl �ar oqd` o�^l kk` ^q�p̂ è k^` �t eqd�eks` pqj ` kq�_` ^epel kpÃ�SHIDLC�pr mml oq̀ _
[ � q̀ ^dkê [ h� t l ogpdl m� l k� qd` � R̀ pehè k^` � Cese_` k_� Eo[ j ` t l og� l k� � �
S` mq̀ j ] ` o� � � � � Ã�ek�^l hh[ ] l o[ qel k� t eqd�COSTÀ�Td` � t l ogpdl m�ekqol _r ^` _
[ k� [ mmol [ ^d� ql � s[ hr ekc� qd` � ar hh� ] ` k` aeqp� l a� ò pehè k^` � eks` pqj ` kqpÃ
ek^hr _ekc� [ sl e_` _� hl pp̀ pÃ� ^l ç] ` k` aeqpÃ� [ k_� hl kcçq̀ oj � pvpq̀ j ê � c[ ekpÃ
t dê d� qo[ _eqel k[ h� ^l pqç] ` k` aeq� [ k[ hvpep� l aq̀ k� l s` ohl l gpÀ� Td` � _ep̂ r ppel kp
` j md[ pex` _�qd` �ej ml oq[ k^` �l a�ekq̀ co[ qekc�ò pehè k^` �s[ hr [ qel k�ekql �ml hê v
_` peckÃ� mol f̀ ^q� [ mmo[ ep[ hÃ� [ k_� [ _sl ^[ ^vÃ� m[ oqê r h[ ohv� [ p� cl s` okj ` kqp
p̀ ` g� ql � moel oeqex` � eks` pqj ` kqp� qd[ q� _` hes` o� ] l qd� ` ^l kl j ê � se[ ] eheqv� [ k_
qo[ kpal oj [ qes` �ò pehè k^` �l r q̂ l j ` pÀ

Ml sekc�al ot [ o_Ã�COST�t ehh�h̀ [ _�qd` �_` s` hl mj ` kq�l a�p̀ ^ql oçpm̀ ^eaê �^[ p̀
pqr _è p� [ k_� [ � _` ^epel kçpr mml oq� ql l hgeq� ql � ekpqeqr qel k[ hex` � ò pehè k^`
_ese_` k_�qdekgekc�[ ^ol pp�cl s` okj ` kq�[ k_�moes[ q̀ çp̀ ^ql o�ekeqe[ qes` pÀ

��



�Z��� �̂/�>�/���E�� �����/�E�r��� �̂c�D���E�c���� �E�� ���&�/�E�� �E�� �/�E�' �#���c�g�Z�E�/�E�' ���W�Z�/�K�Z�/�c�/���^
�/�E�c�K���&�g�E�� ���� ���� �� �c�/�K�E

Ar eh_ekc� ò pehè k^` � ò nr eò p� j l ò �qd[ k�pqol kc�mh[ kp� [ k_�cl l _�ekq̀ kqel kpÃ�eq� [ hpl �_` j [ k_p�eks` pqj ` kqçò [ _v�mol ml p[ hp�qd[ q�^[ k
[ qqo[ ^q�pr pq[ ek` _�aek[ k^ekc�aol j �k[ qel k[ h�[ k_�ekq̀ ok[ qel k[ h�pl r ô ` pÀ�Uk_` o�qd` �h̀ [ _` opdem�l a�UNCPÃ�mol sek^` p�[ ò �pqò kcqd` kekc
qd` eo�^[ m[ ^eqv�ql �qo[ kph[ q̀ � ò pehè k^` �moel oeqè p�ekql �se[ ] h̀ Ã�] [ kg[ ] h̀ �mol f̀ ^qp�[ k^dl ò _� l k�pl r k_�_` peckÃ�^ò _e] h̀ � ` se_` k^` Ã�[ k_
ek^hr pes` �l r q̂ l j ` pÀ

Tl � pr mml oq� qdepÃ� SHIDLC� ^l ks` k` _� Pol ml p[ h� C` s` hl mj ` kq� Fol r mp� qd[ q� mol se_` � q̀ ^dkê [ h� cr e_[ k^` � [ k_� nr [ heqv� [ ppr o[ k^` � ek
mol ml p[ h� al oj r h[ qel kÀ� Ikeqe[ h� ` kc[ c` j ` kqp� ek� @cr p[ k� _` h� Sr oÃ� @cr p[ k� _` h� Nl oq̀ Ã� [ k_� Nl oqd` ok� S[ j [ o� ekqol _r ^` _� hl ^[ h
pq[ g` dl h_` op�ql �qd` �ar k_[ j ` kq[ hp� l a�_` s` hl mekc� ] [ kg[ ] h̀ �mol ml p[ hpÃ�^h[ oeavekc� t d[ q�ar k_` op�hl l g�al oÃ�dl t �ql � [ oqê r h[ q̀ �ej m[ ^q
[ k_�à [ pe] eheqvÃ�[ k_�dl t �ql �] r eh_�[ �mem̀ hek` �l a�ò pehè k^` �eks` pqj ` kqp�[ heck` _�t eqd�hl ^[ h�_` s` hl mj ` kq�cl [ hpÀ�Td` p̀ �` [ ohv�p̀ ppel kp
h[ e_�qd` �col r k_t l og�al o�pr pq[ ek` _�eks` pqj ` kq�mol co[ j j ekc�] ` vl k_�ek_ese_r [ h�ar k_ekc�^v^h̀ pÀ

Tl � ekpqeqr qel k[ hex` � eks` pqj ` kq� ò [ _ek` pp� [ q� qd` � hl ^[ h� h̀ s` hÃ� SHIDLC� ep
_` s` hl mekc� [ � pr eq̀ � l a� mo[ ^qê [ h� ò pl r ô ` p� _` peck` _� ql � pqò kcqd` k� hl ^[ h
cl s` okj ` kq�r keqpÖ� L̄FUp°�^[ m[ ^eqv�ek�j l ] ehexekc�^hej [ q̀ �[ k_�_ep[ pq̀ o�ò pehè k^`
aek[ k^ekcÂ

R̀ pehè k^` � Iks` pqj ` kq� Pò m[ o[ qel k� Tl l hgeq� ê� @� pq̀ mç] vçpq̀ m� cr e_` � qd[ q
d` hmp�LFUp�_` peckÃ�m[ ^g[ c` Ã�[ k_�ej mh̀ j ` kq�ò pehè k^` �mol f̀ ^qp�qd[ q�j ` ` q
q̀ ^dkê [ h�[ k_�aek[ k^ekc�pq[ k_[ o_pÀ
R̀ pehè k^` �Eek[ k^ekc�Ml _r h̀ �al o�LFUp�ê�@�^[ m[ ^eqvç] r eh_ekc�ò pl r ô ` �qd[ q
_` ` m̀ kp� r k_` opq[ k_ekc� l a� ò pehè k^` � aek[ k^ekc� j ` ^d[ kepj pÃ� ` k[ ] hekc
LFUp� [ k_� j r hqeçpq[ g` dl h_` o� m[ oqk` opdemp� ql � [ ^^` pp� [ k_� j [ k[ c` � ar k_p
j l ò �` aà ^qes` hvÀ
LFU� R̀ pl r ô ` � Eek_` o� ê� @� mo[ ^qê [ h� ql l h� qd[ q� j [ mp� ar k_ekc� pqò [ j p� [ k_
cl s` okj ` kq� mol co[ j pÃ� d` hmekc� LFUp� e_` kqeav� l mml oqr keqè p� qd[ q� ^[ k
pr mml oq�ò pehè k^` �ekeqe[ qes` pÀ

Ukhl ^gekc�R` pehè k^` �Er k_ekc�al o�LFUp

E[ pqçTo[ ^gekc�Bhej [ q̀ �Eek[ k^` Â�Td` �P` l mh̀ Ûp�Sr oses[ h
Er k_�¯PSE°�B[ o[ s[ k�al o�B[ m[ ^eqv�Ar eh_ekc�t eqd�LFUp

[ k_�Bl j j r keqv�Ooc[ kep[ qel kp

@p�m[ oq�l a�eqp�aek[ k^ekc�pr mml oqÃ�SHIDLC�^l kqekr ` p�eqp�^l hh[ ] l o[ qel k�t eqd
qd` �C` m[ oqj ` kq�l a�Eek[ k^` �qdol r cd�qd` �PSE�B[ o[ s[ kÃ�[ �k[ qel k[ h�ekeqe[ qes`
ql �[ ^^` h̀ o[ q̀ �LFU�[ ^^` pp�ql �^hej [ q̀ �[ _[ mq[ qel k�aek[ k^ekcÀ

Ik� � � � � Ã� SHIDLC� ^l çdl pq̀ _� qd` � Mek_[ k[ l � h̀ c� ek� Ar qr [ k� Beqv� �̄ � ê� �
S` mq̀ j ] ` o°� [ k_� qd` � Vep[ v[ p� h̀ c� ek� T[ ^hl ] [ k� Beqv� �̄ � ê� � � O^ql ] ` o°Ã
` kc[ cekc� � � � LFUpÃ�ek^hr _ekc�SHIDLC�m[ oqk` o�mol sek^` pÀ�Td` �B[ o[ s[ kp
^l j ] ek` _� ml hê v� ] oè aekcpÃ� d[ k_pçl k� t l ogpdl mpÃ� [ k_� q̀ ^dkê [ h� ^hekê p
h̀ _�] v�COEÃ�qd` �Bhej [ q̀ �Bd[ kc` �Bl j j eppel kÃ�qd` �C` s` hl mj ` kq�A[ kg�l a
qd` �Pdehemmek` pÃ�[ k_�UNCPÀ

LFUp� t ` ò � cr e_` _� l k� PSE� ò nr eò j ` kqpÃ� l oè kq̀ _� l k� qd` � N[ qel k[ h
@_[ mq[ qel k� Ph[ kÃ� [ k_� pr mml oq̀ _� ek� _` s` hl mekc� [ k_� meq̂ dekc� mol f̀ ^q
^l k^` mqpÃ� t eqd� ò [ hçqej ` � à ` _] [ ^g� aol j � PSE� Al [ o_� j ` j ] ` opÀ� A` vl k_
qd` p̀ �` s` kqpÃ�SHIDLC�ep�pr mml oqekc�ò al oj p�ql �pqò [ j hek` �PSE�mol ^` pp̀ p
[ k_�pqò kcqd` k� ^[ m[ ^eqvç] r eh_ekc�ql l hpÃ�d` hmekc�LFUp� j l s` � aol j � e_` [ p
ql �eks` pqj ` kqçò [ _v�[ _[ mq[ qel k�mol f̀ ^qpÀ

��
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SHIDLC� ^l kqekr ` _� ql � _` ` m̀ k� eqp� ` kc[ c` j ` kq� ek� qd` � A[ kcp[ j l ol � @r ql kl j l r p� R̀ cel k� ek� Mr phej � Mek_[ k[ l � ¯A@RMM°� ] v
pr mml oqekc�ò pehè k^` �ekeqe[ qes` p�qd[ q�[ ò �^l kahê qçp̀ kpeqes` Ã�hl ^[ hhv�h̀ _Ã�[ k_�ekpqeqr qel k[ hhv�[ k^dl ò _À�Td` p̀ �` kc[ c` j ` kqp�al ^r p�l k
pqò kcqd` kekc�hl ^[ h� h̀ [ _` opdemÃ� [ heckekc� ò cel k[ h�moel oeqè pÃ� [ k_� ` kd[ k^ekc� j r hqep̀ ^ql o[ h�^l l o_ek[ qel k�al o�_ep[ pq̀ o�oepg� ò _r ^qel k
[ k_�^hej [ q̀ �^d[ kc` �[ _[ mq[ qel kÀ

Sqò kcqd` kekc�Ll ^[ h�L` [ _` opdem�[ k_�Tor pq

Ok� � � � Jr hv� � � � � Ã� SHIDLC� m[ oqk` op� aol j � qd` � Bl kpl oqer j � l a
A[ kcp[ j l ol � Beseh� Sl ^è qv� ¯BABS°� [ k_� qd` � UNCP� m[ e_� [
^l r oq̀ pv� sepeq� ql � qd` � k` t hv� ` h̀ ^q̀ _� M[ vl o� l a� Sr hq[ k� M[ pqr o[ Ã
C[ qr � @oj [ k_l � M[ pqr o[ Ã� SoÀ� Td` � sepeq� ò [ aaeoj ` _� hl ^[ h
cl s` okj ` kq� pr mml oq� al o� qd` � SHIDLC� Pol co[ j j ` � [ k_
r k_` op̂ l ò _� qd` � ej ml oq[ k^` � l a� qor pqç] r eh_ekcÃ� ^l kqekr eqvÃ� [ k_
ml heqê [ h� h̀ [ _` opdem�[ p�al r k_[ qel kp�al o� ò pehè k^` � t l og�ek�ml pqç
^l kahê q�^l kq̀ uqpÀ

@heckekc�Ll ^[ h�Vepel kp�t eqd�R` cel k[ h
R` pehè k^` �P[ qdt [ vpSHIDLC� pr mml oq̀ _� qd` � Wl ogpdl m� l k� Iks` pqj ` kq� P[ qdt [ vp� [ k_

Sqo[ q̀ cê � Ph[ k� al o� [ � R̀ pehè kq� Io[ kr k� Bl ooe_l o� l k� � � S` mq̀ j ] ` o
� � � � Ã�^l ks` kekc�g` v�h̀ [ _` op�aol j �qd` �Mekepqov�l a�qd` �Ikq̀ oel o�[ k_
Ll ^[ h� Fl s` okj ` kq� ç� A@RMM� ¯MILFçA@RMM°Ã� SHIDLCÃ� [ k_� qd`
Io[ kr k� C` s` hl mj ` kq� Bl r k^eh� ĪCB°À� @� r keaè _� pdl t � l a� pr mml oq
aol j �qd` �M[ vl op� l a�M[ q[ kl cÃ�Ar h_l kÃ�[ k_�A[ oeo[ �decdhecdq̀ _�qd`
ej ml oq[ k^` � l a� ò cel k[ h� pl he_[ oeqv� ek� [ _s[ k^ekc� pd[ ò _� _ep[ pq̀ o
oepg�ò _r ^qel k�[ k_�^hej [ q̀ �[ _[ mq[ qel k�moel oeqè pÀ

R[ me_çmeq̂ d�mò p̀ kq[ qel kp� ] v�LFU�pqr _v� q̀ [ j p�e_` kqeaè _�moel oeqv
ekeqe[ qes` pÃ�m[ oqê r h[ ohv�ek�ekao[ pqor ^qr ò � [ k_� ] [ pê � p̀ osê ` pÃ� t dê d
t ` ò � s[ he_[ q̀ _� ] v� A@RMM� j ekepqoè p� [ k_� ^eseh� pl ^è qv� m[ oqk` opÀ
Td` � t l ogpdl m� [ hpl � ò ^l ckex` _� qd` � k` ` _� al o� ar oqd` o� q̀ ^dkê [ h
ò aek` j ` kq�ql �qo[ kph[ q̀ �qd` p̀ �ekeqe[ h�^l k^` mqp�ekql �ar hhv�m[ ^g[ c` _Ã
] [ kg[ ] h̀ �mol ml p[ hp�qd[ q� j ` ` q�ekq̀ ok[ qel k[ h�_l kl o� [ k_�aek[ k^ekc
ò nr eò j ` kqpÀ

Sqò kcqd` kekc�Mr hqep̀ ^ql o[ h�Cep[ pq̀ o�Pò m[ ò _k` pp

Ar eh_ekc� l k� qdep� j l j ` kqr j Ã� SHIDLCÃ� ql c` qd` o� t eqd� MILFçA@RMMÃ� ^l ks` k` _� qd`
A@RMM� Ikq̀ co[ q̀ _� Cep[ pq̀ o� Pò m[ ò _k` pp� al o� Bl j j r keqv� R̀ pehè k^` � qdol r cd� [
Mr hqep̀ ^ql o[ h�@mmol [ ^d�Bl kcò pp�l k�� �ê� � �Nl s` j ] ` o�� � � � �ek�Kl ol k[ _[ h�BeqvÀ�Td`
^l kcò pp�c[ qd` ò _�� � �ò mò p̀ kq[ qes` p�aol j �ò cel k[ h�hek` �[ c` k^è pÃ�ek^hr _ekc�pl ^e[ h
p̀ osê ` pÃ�^eseh�_` à kp̀ Ã�d` [ hqdÃ�` kseol kj ` kqÃ�[ k_�mh[ kkekc�ekpqeqr qel kpÀ

S` ppel kp�decdhecdq̀ _�A@RMMÛp�_ep[ pq̀ o�oepg�ò _r ^qel k�[ k_�j [ k[ c` j ` kq�ao[ j ` t l og
[ k_� g` v� mò m[ ò _k` pp� j ` ^d[ kepj pÃ� ek^hr _ekc� Dj ` oc` k^v� Pò m[ ò _k` pp� [ k_
R̀ pml kp̀ � ¯DPR°Ã� qd` � Ik^e_` kq� Bl j j [ k_� Svpq̀ j � ĪBS°Ã� [ k_� qd` � A[ kcp[ j l ol
Ikq̀ co[ q̀ _�Sd` hq̀ o�@ppepq[ k^` À�Td` �^l kcò pp�^l k^hr _` _�t eqd�[ �pd[ ò _�^l j j eqj ` kq
[ j l kc� m[ oqê em[ qekc� [ c` k^è p� ql � ^l hh[ ] l o[ qes` hv� _` s` hl m� qd` � � � � � � A[ kcp[ j l ol
Cep[ pq̀ o� Pò m[ ò _k` pp� Ph[ k� ¯ACPP°Ã� pqò kcqd` kekc� ^l d` ò k^` � [ k_� ^l l o_ek[ qel k
[ ^ol pp�qd` �ò cel kÛp�ò pehè k^` �[ c` k_[ À

��

Or o�pd[ ò _� j eh̀ pql k` p� [ ò � [ � q̀ pq[ j ` kq�ql �qd` �pqò kcqd� l a�c` kr ek` �m[ oqk` opdem� [ k_�^l hh[ ] l o[ qel kÀ�Av� t l ogekc�ql c` qd` o� t eqd�qor pqÃ
j r qr [ h�ò pm̀ ^qÃ�[ k_�[ �^l j j l k�mr oml p̀ Ã�t ` �[ ò �[ ] h̀ �ql � j [ g` �j ` [ kekcar h�^l kqoe] r qel kp�ql t [ o_�pqò kcqd` kekc�hl ^[ h�ò pehè k^` �[ k_
` kpr oekc�qd[ q�l r o�` aal oqp�^ò [ q̀ �h[ pqekc�ej m[ ^q�al o�qd` �^l j j r keqè p�t ` �p̀ os` À

Fr e[ j ` h�@hej Ã�Bd[ eom̀ opl kÃ
Bl kpl oqer j �l a�A[ kcp[ j l ol �Beseh�Sl ^è qv



Ok� �� � @r cr pq� � � � � Ã� qd` � Mr kê em[ heqv� l a� P[ q̀ ol pÃ� t eqd� pr mml oq� aol j
UNCP� SHIDLCÃ� CILFêNBRÃ� [ k_� MMC@Ã� mò p̀ kq̀ _� eqp� Bl kpl he_[ q̀ _
RepgçIkal oj ` _� Bl j mò d` kpes` � C` s` hl mj ` kq� Ph[ k� ¯BCP°#� ql � qd`
Mr kê em[ h� Ph[ kkekc� T` [ j � [ k_� Ll ^[ h� C` s` hl mj ` kq� Bl r k^ehÀ� Tdol r cd
SHIDLCÛp� j ` kql opdemÃ� qd` � j r kê em[ heqv� ekq̀ co[ q̀ _� eqp� mh[ kp� [ k_� oepg
[ pp̀ ppj ` kqp� ekql � [ � r keaè _� ao[ j ` t l ogÃ� ` k_l op̀ _� qd` � k` uq� pq̀ mp� al o
S[ kccr ke[ k� [ _l mqel kÃ� [ k_� pqò kcqd` k` _� ej mh̀ j ` kq[ qel k� [ k_
j l keql oekc�ql t [ o_�ekpqeqr qel k[ hex` _�oepgçekal oj ` _�_` s` hl mj ` kqÀ

��

Ik� M` qol � M[ keh[ Ã� SHIDLC� m[ oqk` ò _� t eqd� CILFçNBR� r k_` o� qd`
Ump̂ [ hekc� Ph[ kp� al o� R̀ pehè kq� Uo] [ k� Fl s` ok[ k^` � ¯UPSURFD°
Pol f̀ ^q� ql � pr mml oq� qd` � Uck[ v[ k� S` oè p� � � � � Ã� [
j r hqepq[ g` dl h_` o�h̀ [ okekc�mh[ qal oj �l k�r o] [ k�^hej [ q̀ �ò pehè k^` À
Td` � qdò ` � p̀ ppel kp� ^l s` ò _� qo[ kph[ qekc� qd` � N[ qel k[ h
@_[ mq[ qel k�Ph[ k�ekql �hl ^[ h�[ ^qel k�[ k_�aek[ k^ekcÃ�r k_` opq[ k_ekc
` uqò j ` � d` [ q� [ k_� o[ eka[ hhÃ� [ k_� [ _s[ k^ekc� k[ qr ò ç] [ p̀ _� [ k_
^eô r h[ o� ` ^l kl j v� pl hr qel kpÃ� pqò kcqd` kekc� ml hê vêp̂ è k^` ê
mo[ ^qê ` �hekg[ c` p�al o�^hej [ q̀ çò pehè kq�r o] [ k�cl s` ok[ k^` À

Uo] [ k�R` pehè k^` �[ k_�Kkl t h̀ _c` �Du^d[ kc` Â�CILFçNBR
Uck[ v[ k�S` oè p�� � � �

P[ q̀ ol p�@_s[ k^` p�RepgçIkal oj ` _�C` s` hl mj ` kq
qdol r cd�Bl kpl he_[ q̀ _�BCP#

� �̂c�Z���E�' �c�,���E�/�E�' ���E�� �c�/�K�E�� �>��� �̂y� �̂c���D� �̂��&�K�Z���Z��� �̂/�>�/���E�� ���#���&�Z�K�D
�D���� � �̂g�Z���D���E�c���c�K���� �� �� �K�g�E�c�� �� �/�>�/�c�y

R` ^l ckexekc�Ij m[ ^qÂ�UNCP�R` ^` es` p�@h[ ]
@t [ o_�aol j �CILF

SHIDLCÛp�^l kqoe] r qel kp�ql �pqò kcqd` kekc�hl ^[ h�cl s` ok[ k^` �[ k_�ò pehè k^`
t ` ò �ar oqd` o�ò ^l ckex` _�t d` k�UNCP�ò ^` es` _�qd` �@h[ ] �@t [ o_�aol j �qd`
C` m[ oqj ` kq� l a� qd` � Ikq̀ oel o� [ k_� Ll ^[ h� Fl s` okj ` kq� ê� Ll ^[ h� Fl s` okj ` kq
@̂ [ _` j v�_r oekc�qd` �B[ m[ ^eqv�C` s` hl mj ` kq�@̂ ^` h̀ o[ ql o�@t [ o_p�� � � � À

Td` � [ t [ o_� decdhecdqp� UNCPÛp� ol h̀ � ek� ` kd[ k^ekc� hl ^[ h� cl s` okj ` kq
^[ m[ ^eqè p�[ k_�[ _s[ k^ekc�CILFÛp�pl ^è q[ h�l r q̂ l j ` p�qdol r cd�SHIDLCÃ�t eqd
pr mml oq� aol j � qd` � @r pqo[ he[ k� Fl s` okj ` kqÀ� Ik� m[ oqê r h[ oÃ� qd` � m[ oqk` opdem
] ` qt ` ` k� CILFçNBR� [ k_� SHIDLC� pqò kcqd` k` _� qd` � UPSURFDÃ� ` k[ ] hekc
LFUp� ek� M` qol � M[ keh[ � ql � _` peck� [ k_� ej mh̀ j ` kq� oepgçekal oj ` _Ã� ^hej [ q̀ ç
ò pml kpes` � eks` pqj ` kqpÀ� Tdep� ò ^l ckeqel k� r k_` op̂ l ò p� qd` � s[ hr ` � l a
pr pq[ ek` _�^l hh[ ] l o[ qel k�ek�qo[ kph[ qekc�ò pehè k^` �ao[ j ` t l ogp�ekql �q[ kce] h̀
cl s` ok[ k^` �ej mol s` j ` kqpÀ

Sqò kcqd` kekc�R` pehè k^` �L` [ _` opdem�qdol r cd
NDO�PLUS�� � � �

Ik� Jr hv� [ k_� @r cr pq� � � � � Ã� SHIDLC� pqò kcqd` k` _
` kc[ c` j ` kq� t eqd� hl ^[ h� h̀ [ _` op� qdol r cd� qd` � N` t hv� Dh̀ ^q̀ _
Oaaê e[ hp� P` oal oj ekc� L` [ _` opdem� al o� Um_[ qekc� S` osê ` � ¯NDO
PLUS°� Pol co[ j � l a� CILF� [ k_� qd` � Ll ^[ h� Fl s` okj ` kq
@̂ [ _` j vÃ�ml peqel kekc� ò pehè k^` �aek[ k^ekc� [ p� [ � ^l ok` opql k`
l a� pr pq[ ek[ ] h̀ � cl s` ok[ k^` À� Hecdhecdqekc� qd` � Pdehemmek` pÛ
^l kqekr ` _� o[ kgekc� [ p� qd` � t l oh_Ûp� j l pq� _ep[ pq̀ oçmol k`
^l r kqovÃ� SHIDLC� ò ao[ j ` _� ò pehè k^` � [ p� [ � decdçò qr ok
eks` pqj ` kqÃ� ` j md[ pexekc� qd[ q� ` s` ov� _l hh[ o� eks` pq̀ _� ek
_ep[ pq̀ o� oepg� ò _r ^qel k� [ k_� ^hej [ q̀ � [ _[ mq[ qel k� c` k` o[ q̀ p
peckeaê [ kq�hl kcçq̀ oj �p[ sekcp�[ k_�` ^l kl j ê �ò qr okpÀ�



��

To[ ^gekc�R` pr hqpÂ�Dkd[ k^` _�RAMDS�al o�qd` �NCRRMP

@q� qd` � k[ qel k[ h� h̀ s` hÃ� SHIDLC� pr mml oq̀ _� [ � j [ fl o� r mco[ _` � ql
_ep[ pq̀ o� oepg� cl s` ok[ k^` � ] v� h[ r k^dekc� [ k� ` kd[ k^` _� R̀ pr hqpç
A[ p̀ _� Ml keql oekc� [ k_� Ds[ hr [ qel k� Svpq̀ j � ¯RAMDS°� al o� qd`
N[ qel k[ h� Cep[ pq̀ o� Repg� R̀ _r ^qel k� [ k_� M[ k[ c` j ` kq� Ph[ k
¯NCRRMP°�� � � � ê� � � � À

C` s` hl m̀ _�] v�qd` �Oaaê ` �l a�Beseh�C` à kp̀ �t eqd�SHIDLC�pr mml oqÃ
qd` � t ` ] ç] [ p̀ _�RAMDS�mol se_` p� [ � r keaè _�_[ pd] l [ o_�qd[ q�hekgp
l kçqd` çcol r k_� [ ^qel kp� t eqd�k[ qel k[ h� ò pehè k^` �cl [ hpÃ�ej mol sekc
_[ q[ � j [ k[ c` j ` kqÃ� ò ml oqekcÃ� qo[ kpm[ ò k^vÃ� [ k_� [ ^^l r kq[ ] eheqv
[ ^ol pp�cl s` okj ` kqÀ

Tl � ` kpr ò � pr pq[ ek[ ] eheqvÃ� SHIDLC� pr mml oq̀ _� r p̀ o� j [ kr [ hpÃ
pvpq̀ j � l oè kq[ qel kÃ� [ k_� qd` � l aaê e[ h� qr okl s` o� l a� qd` � RAMDS
p̀ os` o�l k�� � �@moeh�� � � � À�Ph[ kp�[ ò �r k_` ot [ v�ql �` um[ k_�[ ^^` pp
[ ^ol pp� qd` � N[ qel k[ h� Cep[ pq̀ o� Repg� R̀ _r ^qel k� [ k_� M[ k[ c` j ` kq
Bl r k^ehÃ�` k[ ] hekc�[ c` k^è p�ql �^l kqoe] r q̀ �_[ q[ �_eò ^qhv�[ k_�qo[ ^g
mol cò pp� j l ò � ` aà ^qes` hvÃ� qd` ò ] v� pqò kcqd` kekc� qo[ kpm[ ò kqÃ
ò pr hqpç_oes` k�_ep[ pq̀ o�oepg�cl s` ok[ k^` �ek�qd` �Pdehemmek` pÀ

� �̂� �D�� �� �y�� �E�/�, �� �E��� �̂W�K�c�>�/�' �, �c�^

Tdol r cd� qd` � SHIDLC� Pol co[ j j ` Ã� NRBÛp� ekpqeqr qel k[ h� ^l j j eqj ` kq� ql � j r hqeçpq[ g` dl h_` o� m[ oqk` opdemp� ep� ` se_` kqÃ� pdl t ekc� dl t � fl ekq
h̀ [ okekc� [ ^ol pp� p̀ ^ql op� pqò kcqd` kp� ej mh̀ j ` kq[ qel k� [ k_� _` s` hl mj ` kq� l r q̂ l j ` pÀ� Iq� ò ekal ô ` p� qd` � moek^emh̀ p� l a� l t k` opdemÃ� ^l ç
l t k` opdemÃ� [ k_� ^l çej mh̀ j ` kq[ qel kÃ� [ k_� [ aaeoj p� qd[ q� ` aà ^qes` � BB@êCRR� [ mmol [ ^d` p� [ ò � [ ^dè s` _� qdol r cd� ^l hh[ ] l o[ qes`
mò m[ o[ qel kÃ�[ _[ mq[ qel kÃ�[ k_�qo[ kpal oj [ qel k�qd[ q�[ ò �ek^hr pes` �[ k_�ò pml kpes` �ql �^l j j r keqv�k` ` _pÀ



� �̂� �D�� �� �y�� �E�/�, �� �E��� �̂W�K�c�>�/�' �, �c�^

����

Td` � SHIDLC� Pol co[ j j ` � mol se_` _� qd` � l mml oqr keqv� al o� ^l kpl oqer j � m[ oqk` op� ql � ^l hh[ ] l o[ q̀ � [ q� [ hh� h̀ s` hp� l a� cl s` ok[ k^` � [ k_� [ ^ol pp
_ep̂ emhek` p�ql � pr mml oq�qd` �Pdehemmek` p�ek� [ ^dè sekc� j l ò � pr pq[ ek[ ] h̀ � _` s` hl mj ` kq� [ k_� ò pehè kq� ^l j j r keqè pÀ�SHIDLC�pqò kcqd` k` _
` uepqekc� ^[ m[ ^eqè p� [ k_� [ mmhè _� ` se_` k^` ç] [ p̀ _� ^hej [ q̀ � oepg�_e[ ckl pqê p� t dê d�pr mml oq̀ _�m[ oqk` o�mol sek^` p�ek�ekq̀ co[ qekc�pvpq̀ j p
qdekgekcÃ� k[ qr ò çml peqes` � pl hr qel kp� [ k_� pl ^e[ h� ek^hr pel k� ek� ml hê è pÃ� pqo[ q̀ cè p� [ k_� eks` pqj ` kq� mol co[ j p� ql t [ o_p� [ ^^` ppekc� ^hej [ q̀
aek[ k^` � [ k_� ej mh̀ j ` kq[ qel kÀ� W` � [ ò � ekpmeò _� ql � t l og� t eqd� l r o� m[ oqk` op� ek� qdep� t dl h̀ çl açpl ^è qv� [ k_� ekq̀ co[ q̀ _� [ mmol [ ^d� [ p� t `
[ __ò pp�qd` �^l j mh̀ u�^d[ hh̀ kc` p�[ k_�l mml oqr keqè p�l a�_ep[ pq̀ op�[ k_�^hej [ q̀ �^d[ kc` À

Tdol r cd� SHIDLCÃ� PASP� [ ej p� ql � j [ g` � ^l j j r keqè p� p[ à o� [ k_� j l ò � ò pehè kq� ] v� ej mol sekc� qd` � _ep[ pq̀ o� mò m[ ò _k` pp� [ k_� [ _[ mqes`
^[ m[ ^eqè p� l a�hl ^[ h�cl s` okj ` kqp� [ k_�s[ hr ` � ^d[ ek�pq[ g` dl h_` op� [ ^ol pp�qd` �Pdehemmek` pÀ�PASP�^l kqoe] r q̀ p�ql �pqò kcqd` kekc� ` ^l kl j ê
ò pehè k^` � ] v� [ pp̀ ppekc� ^oeqê [ h� s[ hr ` � ^d[ ekp� [ k_� _` s` hl mekc� ] r pek` pp� ^l kqekr eqv� mh[ kp� ¯ABPp°À� Td` � s[ hr ` � ^d[ ek� [ k[ hvpep� ¯VB@°� [ k_
ABPp�e_` kqeav�g` v�sr hk` o[ ] eheqè p�[ k_�l mml oqr keqè p�al o�ò pehè k^` ç] r eh_ekc�t eqdek�hl ^[ h�mol _r ^qel k�pvpq̀ j p�[ k_�cr e_` �ekq̀ os` kqel kp�qd[ q
d` hm�pj [ hhdl h_` o�a[ oj ` opÃ�aepd` oal hgÃ�[ k_�` kq̀ omoep̀ p�[ _[ mq�ql �_epor mqel kp�^[ r p̀ _�] v�^hej [ q̀ �^d[ kc` À



�� �� �r�� �E�� �/�E�' ���c�, �����' ���� � �̂/���� �' ���E�� �� �#
�/�E�� �>�g� �̂/�r������ �E�� ���� �K�E�&�>�/�� �c�=� �̂��E� �̂/�c�/�r�����Z��� �̂/�>�/���E�� ��

����

SHIDLC�[ _s[ k^` p�F` k_` o�Dnr [ heqvÃ�Cep[ ] eheqvÃ�[ k_�Sl ^e[ h�Ik^hr pel k�¯FDCSI°�[ p�[ �^l ò �moek^emh̀ �l a�ò pehè k^` ç] r eh_ekcÃ�ò ^l ckexekc
qd[ q� ^hej [ q̀ � ^d[ kc` Ã� _ep[ pq̀ opÃ� [ k_� ^l kahê q� _l � kl q� [ aà ^q� [ hh� m̀ l mh̀ � ` nr [ hhvÀ� @̂ol pp� [ hh� mol co[ j j ` � ` kc[ c` j ` kqpÃ� FDCSI� ep
` j ] ` __` _� aol j � mh[ kkekc� [ k_� [ k[ hvpep� ql � ej mh̀ j ` kq[ qel k� [ k_� eks` pqj ` kqÃ� ` kpr oekc� qd[ q� ò pehè k^` � pqo[ q̀ cè p� ò pml k_� ql
_eaà ò kqe[ q̀ _�oepgpÃ�^[ m[ ^eqè pÃ�[ k_�hes` _�ò [ heqè pÀ

Ik^hr pes` �P[ oqê em[ qel k�@̂ol pp�Pol sek^` p

@̂ol pp� q̀ k�mol sek^` p� [ k_�qt l � ò cel kpÃ�SHIDLC�moel oeqex` _�ek^hr pes` Ã
j r hqeçpq[ g` dl h_` o� ` kc[ c` j ` kq�qdol r cd� � � �mh[ kkekc� t l ogpdl mp� [ k_
qo[ ekekc� [ ^qeseqè p� eksl hsekc� cl s` okj ` kqÃ� ^eseh� pl ^è qvÃ� moes[ q̀ � p̀ ^ql oÃ
[ ^[ _` j ` Ã� [ k_� ^l j j r keqv� col r mpÀ� P[ oqê em[ qel k� j ` [ kekcar hhv
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