
NCB�Ikpecdqp
S` oè p
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NCB�mò m[ o[ qel k�ep�_` j l kpqo[ qekc�ol ] r pq�[ k_�ek^hr pes` �mol ^` pp` p

Wl oh_�L` [ _` op�ò ekal ô ` �^l j j eqj ` kq�ql �j r hqeh[ q̀ o[ hepj �[ k_�qd` �P[ oep
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Ml kq̀ k` col � _` hes` ò _� [ � j l ò � ^l j mò d` kpes` � [ k_� ol ] r pq� NCBÃ� ^l j j eqqekc� ql � [ k� [ ] pl hr q̀ Ã
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NCB� ql � ] ` � pr ] j eqq̀ _� ] v� [ k� @aoê [ k� ^l r kqov� ek� qd` � � � � � � ^v^h̀ À� M[ kv� ^l r kqoè p� ^l kqekr ` � ql
[ _s[ k^` �ol ] r pq� [ k_�ek^hr pes` �NCB�mò m[ o[ qel k�mol ^` pp̀ pÃ�ek^hr _ekc�qdol r cd� [ �mr ] hê � ^l j j ` kq
m̀ oel _� l k� _o[ aq� NCBpÃ� [ p� t [ p� _l k` � ek� N` m[ hÀ� Ik� Ml h_l s[ Ã� qd` � _o[ aq� qdeo_� NCB� t ` kq� qdol r cd
mr ] hê � ^l kpr hq[ qel kp� ] ` al ò � aek[ h� s[ he_[ qel k� aol j � qd` � N[ qel k[ h� Bhej [ q̀ � Bd[ kc` � Bl l o_ek[ qel k
Bl j j eqq̀ ` À� Tdep� ò ah̀ ^qp� [ � qò k_� [ ol r k_� ek^ò [ pekchv� ek^hr pes` � mol ^` pp̀ pÃ� t eqd� ^l r kqoè p
ò ^l ckexekc�qd` �s[ hr ` �qd[ q�t dl h̀ çl açcl s` okj ` kq�[ k_�t dl h̀ çl açpl ^è qv�[ mmol [ ^d` p�] oekc�ql �NCB
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] l l pq� ql � qd` � ml heqê [ h� j l j ` kqr j � l k� ^hej [ q̀ � [ j e_pq� [ � ^l j mh̀ u� chl ] [ h� h[ k_p̂ [ m̀ � t eqd� h̀ [ _` op
r k_` op̂ l oekc�qd` �ej ml oq[ k^` �l a�BOP� � �[ p�[ �mesl q[ h�j eh̀ pql k` �al o�ek^ò [ p̀ _�^hej [ q̀ �[ j ] eqel k�[ k_
[ ^qel kÀ�@�kl q[ ] h̀ Ã�pqol kc�peck[ h�l a�^l j j eqj ` kq�^[ j ` �aol j �qd` �Pò pe_` kq�l a�Bdek[ �t dl �mh̀ _c` _�ql
pr ] j eq�[ �k` t Ã�` ^l kl j vçt e_` �NCB�^l s` oekc�[ hh�c[ p̀ p�[ k_�p̀ ^ql opÀ�TdepÃ�[ hl kc�t eqd�peck[ hp�aol j
qd` �Dr ol m̀ [ k�Ukel kÃ�qd` �@aoê [ k�Ukel kÃ�qd` �@ppl ^e[ qel k�l a�Sl r qd` [ pq�@pe[ k�N[ qel kp�¯@SD@N°�[ k_
qd` �@hhe[ k^` � l a�Sj [ hh� Iph[ k_�Sq[ q̀ p�¯@OSIS°Ã�mol se_` p� [ � ò k` t ` _�al ô ` �al o� [ _s[ k^ekc�qdep�pd[ ò _
[ c` k_[ À�
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NCB�P[ oqk` opdemÃ�UNCP�ep�mol se_ekc�_eò ^q�pr mml oq�ql �� � �^l r kqoè pÃ�t eqd�j l ò �] ` ekc�^l kaeoj ` _�l k
[ �ol hhekc�] [ pepÀ Ml pq�^l r kqoè p�ò j [ ek�^l j j eqq̀ _�ql �[ �j l ò �[ j ] eqel r p�[ k_�ek^hr pes` �NCBÃ�] r q�g` v
] [ ooè op�m̀ opepqÃ�ek^hr _ekc�aek[ k^e[ h�^l kpqo[ ekqpÃ�[ ^^` pp�ql �q̀ ^dkl hl cè pÃ�ekpqeqr qel k[ h�^[ m[ ^eqvÃ�[ k_
qd` � ^l j mh̀ u� pl ^e[ h� [ k_� ` ^l kl j ê � ej mhê [ qel kp� l a� ` k` ocv� qo[ kpeqel kpÀ� Dkpr oekc� qd[ q� qd` p̀
qo[ kpeqel kp� [ ò � fr pqÃ� ek^hr pes` � [ k_� pr mml oq� ` k` ocv� p̀ ^r oeqv� ep� ` pp̀ kqe[ hÀ� Os` o� � � � m̀ ô ` kq� l a� qd`
^l r kqoè p� pr mml oq̀ _� r k_` o� qd` � Bhej [ q̀ � Pol j ep̀ � [ ò � r k_` oq[ gekc� pql ^gq[ gekc� ` u` ô ep̀ p� ql
_` q̀ oj ek` �qd` �mol cò pp�l a�qd` eo�^r oò kq�NCB�ej mh̀ j ` kq[ qel kÀ�Ikpecdqp�aol j �qd` p̀ �ej mh̀ j ` kq[ qel k
pql ^gq[ g` p� [ ò � mol se_ekc� ^or ^e[ h� ekmr qp� ql � ekal oj � k` t � q[ oc` qp� [ k_� ml hê v� j ` [ pr ò p� ek� qd` � k` t
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ekpecdqp� l k�mol cò pp� [ k_�c[ mp�aol j � qd` �NCB�ej mh̀ j ` kq[ qel k
pql ^gq[ g` pÃ� t deh̀ � [ hpl �e_` kqeavekc�qò k_p� [ k_� l mml oqr keqè p� [ p
^l r kqoè p�mò m[ ò �k` t �NCBp�al o�qd` �� � � � �^v^h̀ À��

Cr oekc� qd` � � � � � � ò sepel k� ^v^h̀ Ã� � � � � m̀ ô ` kq� l a� qd` � � � � � ^l r kqoè p� pr mml oq̀ _� qdol r cd� UNCPÛp
Bhej [ q̀ �Pol j ep̀ � ek^hr _` _� ` k` ocv� [ p� [ �moel oeqv� [ j l kc� j eqec[ qel k� j ` [ pr ò pÀ� R̀ k` t [ ] h̀ � ` k` ocv
c` k` o[ qel k� [ k_� ` k` ocv� ` aaê è k^v� ej mol s` j ` kq� t ` ò � qd` � j l pq� a[ sl ò _� ` j eppel k� ò _r ^qel k
j ` [ pr ò p�ek_ê [ q̀ _�] v�^l r kqoè p�ê�ek^hr _` _�ek�� � �m̀ ô ` kq�[ k_�� � �m̀ ô ` kq�l a�NCBpÃ�ò pm̀ ^qes` hvÀ
Sr pq[ ek[ ] h̀ � qo[ kpml oq� [ k_� ò k` t [ ] h̀ çml t ` ò _� ` h̀ ^qoê eqv� [ ^^` pp� t ` ò � [ hpl � [ j l kc� qd` � ql m
ml hê è p�[ k_�j ` [ pr ò pÀ
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Pò hej ek[ ov� [ k[ hvpep� l a� qd` � pq[ qr p� l a� NCB� ej mh̀ j ` kq[ qel k� ql � _[ q̀ � ek� aes` � @aoê [ k� ^l r kqoè p
ò s` [ hp�qd[ q�` aal oqp�ql �_` hes` o�l k�NCB�q[ oc` qp�d[ s` �moej [ oehv�al ^r p` _�l k�qd` �` k` ocv�p` ^ql oÀ�El o
` u[ j mh̀ Ã� Z[ j ] e[ � d[ p� e_` kqeaè _� ekeqe[ qes` p� qd[ q� mol j l q̀ � eks` pqj ` kqp� ek� ò k` t [ ] h̀ � ` k` ocv� [ k_
` k` ocv� ` aaê è k^vÃ� kl q[ ] hv� q[ u� ` u` j mqel kp� l k� qd` � ej ml oq[ qel k� l a� ò k` t [ ] h̀ � ` k` ocv� mol _r ^qp� ql
` kd[ k^` �[ aal o_[ ] eheqvÃ�[ k_�qd` �` pq[ ] hepdj ` kq�l a�[ �pl h[ o�^` kq̀ o�l a�` u^` hh̀ k^` �ql �mol j l q̀ �qd` �r p̀ �l a
pl h[ o� [ k_� ò h[ q̀ _� q̀ ^dkl hl cè pÀ� Ik� Le] ` oe[ Ã� [ ] l r q� � � � m̀ ô ` kq� l a� qd` � ql q[ h�ar k_ekc� ^l j j eqq̀ _�al o
NCB�ej mh̀ j ` kq[ qel k�¯USô� � � À� �j ehhel k°�d[ p�] ` ` k�[ hhl ^[ q̀ _�ql �qd` �` k` ocv�p̀ ^ql oÃ�aes` �qej ` p�j l ò
qd[ k� qd` � k` uq� h[ oc` pq� p̀ ^ql oÃ� [ coê r hqr ò À� Ik� [ __eqel kÃ� p̀ s` o[ h� ò ^l j j ` k_[ qel kp� [ k_� ò j [ ekekc
c[ mp�al o�NCB�ej mh̀ j ` kq[ qel k�d[ s` �] ` ` k�e_` kqeaè _�al o�qd` �` k` ocv�p̀ ^ql oÀ�El o�` u[ j mh̀ Ã�` kpr oekc
nr [ heqv�_[ q[ Ã�j l keql oekc�[ k_�^l kqol h�pvpq̀ j p�ep�l aq̀ k�^eq̀ _À�Td` �B` kqo[ h�@aoê [ k�R` mr ] hê �ml ekqp
l r q� qd` � h[ ^g� l a� oecl ol r p� j l keql oekc� [ k_� ` s[ hr [ qel k� j ` ^d[ kepj p� qd[ q� dek_` o� qd` � ^l hh̀ ^qel k� l a
ek_ê [ ql op�ò h[ q̀ _�ql �^h̀ [ k�` k` ocv�[ ^^` ppÀ�Sej eh[ ohvÃ�Tl cl �e_` kqeaè p�qd` �k` ` _�ql �_` s` hl m�[ �nr [ heqv
[ ppr o[ k^` � [ k_� ^l kqol h�mh[ k�al o�qd` � ` k` ocv� p̀ ^ql oÀ�Td` �ekpecdqp� [ k_� ò ^l j j ` k_[ qel kp�aol j � qd`
pql ^gq[ gekc�` u` ô ep̀ � [ ò �^oeqê [ h�ql �ekal oj � ` k` ocvçò h[ q̀ _�ml hê è p� [ k_� j ` [ pr ò p�ek�k` t �NCB�[ p
^l r kqoè p�mò m[ ò �ql �pr ] j eq�ek�� � � � À���

Pdl ql �Bò _eqÂ�UNCP�P` or



Td` �chl ] [ h�` k` ocv�qo[ kpeqel k�ep�c[ ekekc�peckeaê [ kq�j l j ` kqr j Ã�j [ og` _�] v�p̀ s` o[ h�` k^l r o[ cekc
qò k_pÀ�@̂^l o_ekc�ql � qd` � ID@Ã�eks` pqj ` kqp�ek� ^h̀ [ k� ` k` ocv� [ ò � ò [ ^dekc� r kmò ^` _` kq̀ _� h̀ s` hpÃ
l r qm[ ^ekc�qdl p̀ �ek�al ppeh�ar ` hpÃ�_oes` k�] v�o[ me_hv�a[ hhekc�^l pqp�[ k_�q̀ ^dkl hl cê [ h�[ _s[ k^` j ` kqp�ek
pl h[ oÃ� t ek_� [ k_� ] [ qq̀ ov�pql o[ c` À� R̀ k` t [ ] h̀ � ` k` ocv�_` mhl vj ` kq�ep� [ ^^` h̀ o[ qekc� t l oh_t e_` Ã� t eqd
pl h[ o�[ k_�t ek_�^[ m[ ^eqv�[ __eqel kp�] ò [ gekc�ò ^l o_p�[ k_�qd` eo�pd[ ò �ek�qd` �` h̀ ^qoê eqv�j eu�col t ekc
pr ] pq[ kqe[ hhvÀ�@̂^l o_ekc�ql � IRDN@Ã�ek� � � � � � ò k` t [ ] h̀ �ml t ` o� ^[ m[ ^eqv� ò [ ^d` _� [ � ò ^l o_� � Ã� � �
cec[ t [ qqp� ¯FW°Ã� ò mò p̀ kqekc� l s` o� � � � m̀ ô ` kq� l a� ql q[ h� ml t ` o� ^[ m[ ^eqv� ` um[ kpel k� [ k_� [ � ò ^l o_
o[ q̀ �l a�[ kkr [ h�col t qd�l a�� � À��m̀ ô ` kqÀ�Fhl ] [ h�eks` pqj ` kq�ek�qd` �^h̀ [ k�` k` ocv�qo[ kpeqel k�ò [ ^d` _�[
ò ^l o_�decd�l a�ô� À��qoehhel k�ek�� � � � À�Tdep�pdeaq�ep�kl q�l khv�^or ^e[ h�al o�j eqec[ qekc�^hej [ q̀ �^d[ kc` �] r q
[ hpl � mò p̀ kqp� l mml oqr keqè p� al o� ` kd[ k^` _� ` k` ocv� p` ^r oeqv� [ k_� ` ^l kl j ê � col t qd� qdol r cd� qd`
_` s` hl mj ` kq�l a�k` t �ek_r pqoè p�[ k_�fl ] �^ò [ qel kÃ�[ p�t ` hh�[ p�mr ] hê �d` [ hqd�] ` k` aeqp�aol j �ò _r ^` _
h̀ s` hp�l a�[ eo�ml hhr qel kÀ

�

�

�

Hl t ` s` oÃ� _` pmeq̀ � o[ me_� [ ^^` h̀ o[ qel k� ek� ò k` t [ ] h̀ � ` k` ocv� _` mhl vj ` kqÃ� l qd` o� m[ oqp� l a� qd`
` k` ocv� pvpq̀ j � [ ò � kl q� pdeaqekc� a[ pq� ` kl r cdÀ� El ppeh� ar ` hp� ^l kqekr ` � ql � _l j ek[ q̀ � qd` � t l oh_Ûp
` k` ocv�j euÃ�t eqd�k[ qr o[ h�c[ pÃ�l eh�[ k_�^l [ h�[ ^^l r kqekc�al o�l s` o�� � �m̀ ô ` kq�l a�` k` ocv�pr mmhv�[ p�l a
� � � � À�Fhl ] [ h�` k` ocv�_` j [ k_�[ ^ol pp�[ hh�ar ` hp�[ k_�q̀ ^dkl hl cè p�cò t �[ q�[ �a[ pq̀ o�qd[ k�[ s` o[ c` �o[ q̀
l a�� À� �m̀ ô ` kq�ek�� � � � À�

Wdeh̀ � eq� ep� ` k^l r o[ cekc� qd[ q� ò k` t [ ] h̀ p� [ ^^l r kq̀ _� al o� qd` � h[ oc` pq� pd[ ò � l a� qdep� col t qd� �̄ �
m̀ ô ` kq°Ã� al ppeh� ar ` hpí k[ qr o[ h� c[ pÃ� ^l [ h� [ k_� l ehí pqehh� j [ _` � r m� [ � ^l j ] ek` _� � � � m̀ ô ` kq� l a� qd`
ek^ò [ p` À R̀ h[ q̀ _hvÃ� qd` � o[ q̀ � l a� ` k` ocv� ` aaê è k^v� ej mol s` j ` kq� chl ] [ hhv� ep� kl q� j l sekc� a[ pq
` kl r cdÀ� � � � � � [ k_� � � � � � p[ t � [ � t ` [ g� ej mol s` j ` kq� ek� ` k` ocv� ` aaê è k^v� l a� [ ] l r q� � � m̀ ô ` kq� ek
� � � � �[ k_�[ ol r k_�d[ ha�l a�qd` �[ s` o[ c` �o[ q̀ �l s` o�qd` �� � � � ç� � � � �m̀ oel _À

� � �

� � �

Dj ` ocekc�qò k_Â�Dk` ocv�qo[ kpeqel k�

� �

Pdl ql �Bò _eqÂ�UNCP�Zej ] [ ] t ` �



� �

Seckeaê [ kq�c` l co[ mdê �_epm[ oeqè p�[ ò �[ hpl �[ �g` v�^l k^` okÀ�Wdeh̀ �_` s` hl m̀ _�^l r kqoè p�[ k_�pl j `
` j ` ocekc� ` ^l kl j è p� [ ò � t eqk` ppekc�pr ] pq[ kqe[ h� ò k` t [ ] h̀ � ` k` ocv�_` mhl vj ` kq� [ k_�eks` pqj ` kqÃ
j [ kv� _` s` hl mekc� ^l r kqoè pÃ� m[ oqê r h[ ohv� L` [ pq� C` s` hl m̀ _� Bl r kqoè p� L̄CBp°Ã� SICS� [ k_� @aoê [ k
k[ qel kpÃ�[ ò �] ` ekc�h̀ aq�] ` dek_�_r ` �ql �ek` nr [ heqè p�ek�ò k` t [ ] h̀ �` k` ocv�ol hhl r q�[ k_�[ �hej eq̀ _�ahl t �l a
mr ] hê � [ k_� moes[ q̀ � eks` pqj ` kqpÀ� El o� ` u[ j mh̀ Ã� @aoê [ Ûp� ò k` t [ ] h̀ � ` k` ocv� eks` pqj ` kq� [ ^^l r kq̀ _
al o� fr pq� qt l � m̀ ô ` kq� l a� qd` � chl ] [ h� ql q[ h� [ k_Ã� l s` o� qd` � m[ pq� qt l � _` ^[ _` pÃ� ^r j r h[ qes` � ò k` t [ ] h̀
` k` ocv�eks` pqj ` kqp�ek�@aoê [ �d[ s` �kl q�` u^` ` _` _�qdep�h̀ s` hÀ�Or qpe_` �l a�Bdek[ Ã�` j ` ocekc�j [ og` q
[ k_� _` s` hl mekc� ` ^l kl j è p� [ ^^l r kq̀ _� al o� l khv� [ ol r k_� � � � m̀ ô ` kq� l a� chl ] [ h� ^h̀ [ k� ` k` ocv
pm̀ k_ekcÀ T` ^dkl hl cê [ hÃ�ml hê v� [ k_�aek[ k^ekc�] [ ooè op� l aq̀ k�mò s` kq�_` s` hl mekc�^l r kqoè pÃ�[ k_
LCBp� [ k_� SICS� ek� m[ oqê r h[ oÃ� aol j � [ ^^` h̀ o[ qekc� qd` eo� pdeaq� ql � ^h̀ [ k� ` k` ocvÀ� Td` p̀ � ek^hr _`
^d[ hh̀ kc` p� ek� [ ^^` ppekc� [ aal o_[ ] h̀ � aek[ k^ekcÃ� _` s` hl mekc� [ _` nr [ q̀ � ekao[ pqor ^qr ò Ã� [ k_
` pq[ ] hepdekc�pr mml oqes` �ml hê v�[ k_�ò cr h[ ql ov�ao[ j ` t l ogpÀ�E[ ^ekc�decd�_` ] q�h̀ s` hp�[ k_�ek^ò [ pekc
ej m[ ^qp� l a� ^hej [ q̀ � ^d[ kc` Ã� qd` p̀ � ^l r kqoè p� ò nr eò � [ � peckeaê [ kq� ek^ò [ p̀ � ek� ekq̀ ok[ qel k[ h
^l l m̀ o[ qel k�[ k_�pr mml oq�ek^hr _ekc�q̀ ^dkl hl cv�qo[ kpà o�[ k_�^l k^` ppel k[ h�aek[ k^` �ql �` kpr ò �[ �fr pq
[ k_�` nr eq[ ] h̀ �chl ] [ h�qo[ kpeqel k�qd[ q�h̀ [ s` p�kl �k[ qel k�] ` dek_À�

� �

� � �

Pdl ql �Bò _eqÂ�UNCP�S` v^d` hh̀ p



FSTÛp�` k` ocvçò h[ q̀ _
_` ^epel k�

F` k` o[ h
ò à ò k^` �

R̀ eq̀ o[ qel k
l a�pr mml oq
al o�qd` �FST
cr e_[ k^` ��

Ik^hr pel k�l a
nr [ kqeaè _

q[ oc` qp�

I_` kqeaê [ qel k�l a
pm̀ ^eaê �ml hê v
j ` [ pr ò p�[ k_

[ ^qel kp�

R̀ k` t [ ] h̀ �` k` ocv� � � � « � � � « �� � � « �� � � « ��

Dk` ocv�` aaê è k^v� � � « �� � � « �� � � « �� � � « ��

To[ kpeqel kekc�[ t [ v�aol j
al ppeh�ar ` hp�ek�` k` ocv

pvpq̀ j p�
� � « �� � � « �� � � « �� � � « ��

Td` �^[ hh�ql �[ ^qel k�ek�qd` �aeopq�FSTÛp�_` ^epel k�ò ^l ckex` p�qd` �o[ me_�` k` ocv�pvpq̀ j �qo[ kpal oj [ qel k
k` ` _` _�ql � j ` ` q�qd` �cl [ hp�l a�qd` �P[ oep�@cò ` j ` kqÀ�Dse_` k^` �aol j �qd` �h[ q̀ pq�NCB�pr ] j eppel kp
pdl t p�qd[ q�^l r kqoè p�[ ò �[ heckekc�q[ oc` qp�t eqd�qd` �FSTÛp�cr e_[ k^` �al ^r pekc��°�qoemhekc�ò k` t [ ] h̀
` k` ocv�^[ m[ ^eqvÄ� � °�_l r ] hekc�` k` ocv�` aaê è k^vÄ� [ k_� � °�qo[ kpeqel kekc� [ t [ v�aol j �al ppeh�ar ` hp�ek
` k` ocv�pvpq̀ j p�ek�[ �×fr pqÃ�l o_` ohv�[ k_�` nr eq[ ] h̀ �j [ kk` oÀØ��

� �

@p� ehhr pqo[ q̀ _� ek� Eecr ò � � Ã� [ � j [ fl oeqv� l a� ^l r kqoè p� ^l j j eq� ql � ` um[ k_ekc� ò k` t [ ] h̀ � ` k` ocv� [ k_
ej mol sekc� ` k` ocv� ` aaê è k^vÃ� t eqd� � � � m̀ ô ` kq� l a� ^l r kqoè p� l r qhekekc� pm̀ ^eaê � ml hê v� j ` [ pr ò pÀ
@ol r k_�� � �mò ^` kq�d[ s` �e_` kqeaè _�pm̀ ^eaê �ml hê v�j ` [ pr ò p�ek�qo[ kpeqel kekc�[ t [ v�aol j �al ppeh�ar ` hp
pr ^d� [ p� _` ^[ o] l kexekc� qd` � qo[ kpml oq� p̀ ^ql oÃ� ò _r ^ekc� j ` qd[ k` � ` j eppel kp� l o� md[ pekc� l r q
r k[ ] [ q̀ _� ^l [ h� ml t ` oÀ� Ml ò � qd[ k� � � � m̀ ô ` kq� l a� ^l r kqoè p� d[ s` � ek^hr _` _� nr [ kqeaè _� q[ oc` qp� al o
` um[ k_ekc�ò k` t [ ] h̀ pÃ�t deh̀ �fr pq�l s` o�[ �qdeo_�l a�^l r kqoè p�d[ s` �p̀ q�q[ oc` qp�ek�` k` ocv�` aaê è k^v
ej mol s` j ` kq� [ k_� q[ ^ghekc� qd` � al ppeh� ar ` h� qo[ kpeqel kÀ� Os` o[ hhÃ� j ` [ pr ò p� [ heck` _� t eqd� qd` � FST
cr e_[ k^` �[ ^ol pp�[ hh�qdò ` �[ ò [ p�t ` ò �j ` kqel k` _�ek�j l ò �qd[ k�d[ ha�l a�[ hh�k` t �NCB�pr ] j eppel kpÀ���

� �

Bl r kqoe p̀�[ ò �l s` ot d` hj ekchv�ò pml k_ekc�ql �qd` �Fhl][ h�Sql ^gq[ g` Ûp�¯FST°
^[ hh�al o�cò [ q̀ o�` k` ocv�[ j ] eqelk�ek�qd` eo�k` t �NCBpÃ�qdl r cd�ek�pl j ` �[ ò [ p
j l ò �qd[ k�l qd` opÀ�

Eecr ò �� Â�Os` osè t �l a�dl t �k` t hv�pr ] j eqq̀ _�NCBp�ò ah̀ ^q�qd` �FSTÛp�` k` ocvçò h[ q̀ _�_` ^epel kp��

Sl r ô ` Â�UNCPÛp�[ k[ hvpep�l a�� � �NCB�pr ] j eppel kp�al o�qd` �� � � � �^v^h̀ �[ p�l a�� � �@moeh�� � � � À�Z[ j ] e[ �ep�kl q�ek^hr _` _�ek�qd` �[ k[ hvpep�_r ` �ql �qd`
mol sepel k[ h�k[ qr ò �l a�eqp�pr ] j eppel kÀ��



Ik� ò pml kp̀ �ql �qd` �aeopq�FST� [ k_�qd` � chl ] [ h� ^[ hh�ql �qoemh̀ � ò k` t [ ] h̀ � ` k` ocv�^[ m[ ^eqv� ] v� � � � � Ã
^l r kqoè p�d[ s` �r m_[ q̀ _�qd` eo�NCBp�t eqd�j l ò �[ j ] eqel r p�ò k` t [ ] h̀ �` k` ocv�pqo[ q̀ cè pÀ�M[ kv�[ ò
` eqd` o� o[ epekc� qd` eo� ò k` t [ ] h̀ � ` k` ocv� q[ oc` qp� l o� ^l kpl he_[ qekc� [ hò [ _v� decd� pd[ ò p� l a
ò k` t [ ] h̀ p� ¯̀ ÀcÀÃ�qdol r cd�_es` opeaê [ qel k�l a�ò k` t [ ] h̀ �` k` ocv�pl r ô ` p°Ã�t deh̀ �[ hpl �moel oeqexekc�[
t e_` o� j eu� l a� ò k` t [ ] h̀ � q̀ ^dkl hl cè pÀ� @p� ehhr pqo[ q̀ _� ek� Eecr ò � � Ã� [ � ^l j j l k� q[ oc` q� [ ^ol pp� [
j [ fl oeqv�l a�^l r kqoè p�ep�` um[ k_ekc�qd` �pd[ ò �l a�ò k` t [ ] h̀ �` k` ocv�ek�` h̀ ^qoê eqv�c` k` o[ qel kÃ�t eqd
j [ kv� ^l r kqoè p� ` eqd` o� ò [ aaeoj ekc� l o� p̀ qqekc� decd` o� q[ oc` qp� qd[ q� [ ò � [ heck` _� t eqd� qd` eo� h[ q̀ pq
k[ qel k[ h� ` k` ocv�ml hê è p� [ k_�pqo[ q̀ cè pÀ�@� à t �NCBp�_l �kl q�pm̀ ^eav�qd` eo�q[ oc` q� l k� ò k` t [ ] h̀
` k` ocv� pd[ ò � l a� ` h̀ ^qoê eqv� ^l kpr j mqel k� _` pmeq̀ � d[ sekc� p̀ q� qd` j � ek� qd` eo� ò pm̀ ^qes` � k[ qel k[ h
` k` ocv� mh[ kp� ¯B[ k[ _[ � [ k_� J[ m[ k°À� Ao[ xeh� d[ p� [ hò [ _v� pr om[ pp̀ _� eqp� � � � m̀ ô ` kq� ò k` t [ ] h̀
ml t ` o�c` k` o[ qel k�] v�� � � � Ã�d[ sekc�ò [ ^d` _�� � �m̀ ô ` kq�pd[ ò �ek�� � � � Ã�t deh̀ �Uor cr [ v�^l j j eqp
ql � j [ ekq[ ek� qd` � � � � m̀ ô ` kq� pd[ ò � l a� ò k` t [ ] h̀ p� ek� ` h̀ ^qoê eqv� c` k` o[ qel kÀ� Nl q[ ] hvÃ� SICS� d[ s`
pdl t k�^h̀ [ o�h̀ [ _` opdem�ek�o[ epekc�ò k` t [ ] h̀ �` k` ocv�[ j ] eqel kÃ�t deh̀ �qd` �h̀ s` h�l a�[ j ] eqel k�[ j l kc
F� � �^l r kqoè p�[ k_�l qd` o�` j ` ocekc�` ^l kl j è pÃ�qdl r cd�kl q[ ] h̀ Ã�d[ p�] ` ` k�j l ò �j ` [ pr ò _À���

� À�Toemhekc�ò k` t [ ] h̀ �` k` ocv�^[ m[ ^eqv�] v�� � � � �

� �

@̂^l o_ekc�ql �IRDN@Ã�ql �_` hes` o�qd` �FSTÛp�^[ hh�l k�qoemhekc�ò k` t [ ] h̀ �` k` ocvÃ�chl ] [ h
ekpq[ hh̀ _�ò k` t [ ] h̀ �` h̀ ^qoê eqv�c` k` o[ qel k�^[ m[ ^eqv�j r pq�qoemh̀ �aol j �� Ã� � � �FW�ek�� � � �
ql �� �Ã�� � �FW�ek�� � � � �[ k_�[ kkr [ h�eks` pqj ` kqp�ek�ò k` t [ ] h̀ �^[ m[ ^eqv�j r pq�[ hpl �qoemh̀
aol j �ô� � � �] ehhel k�ek�� � � � �ql �ô�À� �qoehhel k�ek�� � � � À� � �

Eecr ò �� Â�R` k` t [ ] h̀ �` h̀ ^qoê eqv�pd[ ò �l a�ql q[ h�c` k` o[ qel k�¯« °�ò ah̀ ^q̀ _�ek�k` t �NCBp�[ k_�r m_[ q̀ _�` k` ocv
ml hê è p�ek�qd` �� � � � �^v^h̀ �[ k_�l o�` k` ocv�ml hê è p�l a�^l r kqoè p

Nl q̀ pÂ�»B[ k[ _[ Ûp�� � � � �Dj eppel kp�R̀ _r ^qel k�Ph[ k�h[ vp�l r q�[ �q[ oc` q�ql �[ ^dè s` �[ �k` qçx` ol �` j eqqekc�` h̀ ^qoê eqv�pvpq̀ j �ek�B[ k[ _[ À�Br oò kqhvÃ�qd`
^l r kqov�pq[ q̀ p�qd[ q�l s` o�� � �m̀ ô ` kq�l a�` h̀ ^qoê eqv�ep�mol _r ^` _�aol j �×kl kç̀ j eqqekcØ�pl r ô ` pÃ�t eqd�qd` �cl [ h�l a�d[ sekc�� � �m̀ ô ` kq�kl kç̀ j eqqekc
` h̀ ^qoê eqv�c` k` o[ qel k�] v�� � � � À�»»N` t �Z` [ h[ k_Ûp�k` t �NCB�j [ ekq[ ekp�eqp�� � � � �h̀ s` h�ò k` t [ ] h̀ �` k` ocv�pd[ ò �[ q�� � À��m̀ ô ` kq�^eqekc�qd[ q�eq�d[ p
[ hò [ _v�qoemh̀ _�aol j �qd` �� � � � �h̀ s` hÃ�] [ ^gqo[ ^gekc�aol j �eqp�^l j j eqj ` kq�aol j �qd` �mò sel r p�NCB�[ pmeoekc�ql �[ ^dè s` �[ �� � � �mò ^` kq�ò k` t [ ] h̀ �` k` ocv
pd[ ò �ek�` h̀ ^qoê eqv�c` k` o[ qel k�] v�� � � � À�»»»�Td` �Ukeq̀ _�Sq[ q̀ p�^l j j eqp�ql �[ �� � � �m̀ ô ` kq�×̂ h̀ [ k�` h̀ ^qoê eqvØ�] v�� � � � Ã�t dê d�^l r h_�ek^hr _` �l qd` o
al oj p�l a�kl kçò k` t [ ] h̀ �` k` ocv�pr ^d�[ p�kr ^h̀ [ oÀ��

Sl r ô ` Â�UNCP�@k[ hvpepÃ�t eqd�^r oò kq� �̄ � � � °�c` k` o[ qel k�_[ q[ �q[ g` k�aol j �IRDN@� ĪRDN@ST@T°Ã



@heckekc�SCF�� �[ k_�^hej [ q̀ �moel oeqè p�qdol r cd�NCB�mol ^` pp` p

� �

� À�Cl r ] hekc�` k` ocv�` aaê è k^v�] v�� � � � �
@̂^l o_ekc�ql �IRDN@Ã�ql �_` hes` o�qd` �FSTÛp�^[ hh�l k�_l r ] hekc�` k` ocv�` aaê è k^vÃ�chl ] [ h
` k` ocv�ekq̀ kpeqv�ej mol s` j ` kq�j r pq�ek^ò [ p̀ �aol j �� �m̀ ô ` kq�ek�� � � � �h̀ s` h�ql ��
m̀ ô ` kq�ek�� � � � �[ k_�[ kkr [ h�eks` pqj ` kqp�ek�` k` ocv�` aaê è k^v�j r pq�ek^ò [ p̀ �[ hj l pq
p̀ s` kçal h_�aol j �ô� � � �] ehhel k�ek�� � � � �ql �ô� À� �qoehhel k�` [ ^d�v` [ o�r kqeh�� � � � À� � �

BOP� � � j [ og` _�[ �peckeaê [ kq� j eh̀ pql k` �al o�` k` ocv�` aaê è k^v�t eqd�m[ oqè p�[ cò ` ekc�ql �_l r ] h̀ �qd`
chl ] [ h�[ s` o[ c` �[ kkr [ h�o[ q̀ �l a�` k` ocv�` aaê è k^v�mol cò pp�] v�� � � � À�@̂ ^l o_ekc�ql �ID@Ã�ql �j ` ` q�qdep
cl [ h� qd` � chl ] [ h� [ kkr [ h� o[ q̀ � ek� ` k` ocv� ` aaê è k^v� pdl r h_� ] ` � [ q� al r o� m̀ ô ` kqÀ� Td` � à [ pe] eheqv� [ k_
aek[ k^e[ h� ek^` kqes` � ql � _` hes` o� qdep� cl [ h� d[ p� ] ` ` k� mol s` kÀ� Ik� qd` � m[ pq� q̀ k� v` [ opÃ� kek` � l r q� l a� q̀ k
^l r kqoè p�d[ s` �[ ^dè s` _�qd` �al r o�m̀ ô ` kq�o[ q̀ �[ q�h̀ [ pq�l k^` Ã�[ k_�d[ ha�d[ s` �_l k` �pl �[ q�h̀ [ pq�qdò `
qej ` pÀ�@�pqol kc�ml heqê [ h�^l j j eqj ` kq�epÃ�qd` ò al ò Ã�mesl q[ h�ql �o[ j m� r m�ml hê v�ej mh̀ j ` kq[ qel k�ql
[ ^dè s` �[ k_�pr pq[ ek�qd` �q[ oc` qÀ��

� �

�
El o�j [ kv�@aoê [ k�^l r kqoè pÃ�qd` �k` uq�ol r k_�l a�NCBp�l aà o�[ �pqo[ q̀ cê �l mml oqr keqv
ql � [ heck� ` k` ocv� [ ^^` pp� cl [ hp� r k_` o� SCF� � � t eqd� k[ qel k[ h� ^hej [ q̀ � ^l j j eqj ` kqpÀ
El o� ` u[ j mh̀ Ã� [ p� m[ oq� l a� qd` � Meppel k� � � � � ` aal oq� ql � ` h̀ ^qoeav� � � � � j ehhel k� m̀ l mh̀
[ ^ol pp� qd` � ^l kqek` kqÃ� ` k` ocv� [ ^^` pp� ^[ k� ] ` ^l j ` � [ � ^` kqo[ h� mehh[ o� l a� k[ qel k[ h
^hej [ q̀ � pqo[ q̀ cè pÀ� Tt ` hs` � ^l r kqoè p� ek� qd` � ò cel k� d[ s` � _` s` hl m̀ _� ×Dk` ocv
Bl j m[ ^qpØ�t eqd�nr [ kqeq[ qes` �q[ oc` qp�al o�` um[ k_ekc�ò k` t [ ] h̀ �` k` ocv�c` k` o[ qel kÃ
` h̀ ^qoê eqv� [ ^^` pp� [ k_� ^h̀ [ k� ^l l gekc� pl hr qel kpÃ� [ k_� qd` � mr ] hê � [ k_� moes[ q̀
aek[ k^ekc� k` ` _` _� ql � j ` ` q� qd` p̀ � [ j ] eqel kp� ] v� � � � � À� UNCPÛp� [ k[ hvpep� ò s` [ hp
pqol kc� [ ò [ p� l a� [ heckj ` kq� t eqd� ` j ` ocekc� NCBp� moel oeqè pÀ� @̂ol pp� g` v� SCF� �
[ ^qel k�[ ò [ pÃ�^l r kqoè p�[ ò �p̀ qqekc�q[ oc` qp�qd[ q�[ ò �qt l �ql �qdò ` �qej ` p�qd` �^r oò kq
] [ p̀ hek` À�El o�` u[ j mh̀ Ã�Nec` oe[ �[ ej p�ql �j l ò �qd[ k�_l r ] h̀ �eqp�pd[ ò �l a�ò k` t [ ] h̀ p
ek�ekpq[ hh̀ _�c` k` o[ qel k�^[ m[ ^eqv�aol j �� � �m̀ ô ` kq�ek�� � � � �ql �� � �m̀ ô ` kq�] v�� � � � À
Sej eh[ ohvÃ�M[ _[ c[ p^[ o�ep�^l j j eqq̀ _�ql �ek^ò [ pekc�qd` eo�pd[ ò �aol j � � � �m̀ ô ` kq�ql
� � � m̀ ô ` kq� ] v� � � � � À� Td` p̀ � [ j ] eqel r p� q[ oc` qp� ^[ k� ] ` � ` [ pehv� qo[ kph[ q̀ _� ekql � qd`
k` t � NCB� ^r oò kqhv� r k_` o� _` s` hl mj ` kq� ek� qd` p̀ � ^l r kqoè pÃ� pdl t ^[ pekc� qd`
[ heckj ` kq� ] ` qt ` ` k� k` t � NCBp� [ k_� ` nr es[ h̀ kq� Dk` ocv� Bl j m[ ^qp� l o� pqo[ q̀ cè p
qd[ q�[ oqê r h[ q̀ �q[ oc` qp�ql �� � � � �[ k_�] ` vl k_À��






















