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ml hê è pÃ�al l _�p̀ ^r oeqvÃ�al ò eck�qo[ _` Ã�[ k_�` uq̀ ok[ h�_` ] qí ^r hj ek[ qekc�ek�pqo[ q̀ cê �ml hê v
ò ^l j j ` k_[ qel kp�ql �cr e_` �l r o�m[ qd�ql t [ o_�pr pq[ ek[ ] h̀ �[ k_�ò pehè kq�col t qdÀ

Td` � Sl j [ he� ` ^l kl j v� d[ p� _` j l kpqo[ q̀ _� ò j [ og[ ] h̀ � ò pehè k^` � ek� qd` � a[ ^` � l a� chl ] [ h
pdl ^gpÃ�ek^hr _ekc�qd` �BOVICç�� �m[ k_` j ê �[ k_�qd` �col t ekc�ej m[ ^qp�l a�^hej [ q̀ �^d[ kc` À
C` pmeq̀ �qd` p̀ �^d[ hh̀ kc` pÃ�l r o�k[ qel k�d[ p�pr pq[ ek` _�[ k�[ s` o[ c` �ò [ h�FCP�col t qd�o[ q̀ �l a
� À�« � ] ` qt ` ` k� � � � � � [ k_� � � � � À� Hl t ` s` oÃ� col t qd� d[ p� kl q� ] ` ` k� ` s` khv� _epqoe] r q̀ _Ã
r k_` op̂ l oekc� qd` � r oc` kq� k` ` _� al o� ml hê è p� qd[ q� mol j l q̀ � ek^hr pes` � [ k_� ` nr eq[ ] h̀
` ^l kl j ê � _` s` hl mj ` kqÀ� Td` � aek_ekcp� l a� qdep� ò ml oq� ò [ aaeoj � qd` � cl s` okj ` kqÛp
^l j j eqj ` kq� ql � pqo[ q̀ cê � ekq̀ os` kqel kp� qd[ q� t ehh� ` kd[ k^` � [ coê r hqr o[ h� mol _r ^qeseqvÃ
_es` opeav� ` ^l kl j ê � [ ^qeseqvÃ�pqò kcqd` k�moes[ q̀ � p̀ ^ql o�m[ oqê em[ qel kÃ� [ k_� ] r eh_� [ �ol ] r pq
dr j [ k�^[ meq[ h�al r k_[ qel kÀ

@� pqol kc� [ k_� ek^hr pes` � h[ ] l o� j [ og` q� ep� ^` kqo[ h� ql � Sl j [ he[ Ûp� ` ^l kl j ê � qo[ kpal oj [ qel kÀ
Td` � cl s` okj ` kq� ep� ar hhv� ^l j j eqq̀ _� ql � r khl ^gekc� l mml oqr keqè p� al o� [ hhÃ� m[ oqê r h[ ohv� al o
t l j ` k� [ k_� vl r qdÀ� @p� qdep� ò ml oq� decdhecdqpÃ� ek^ò [ pekc� h[ ] l o� al ô ` � m[ oqê em[ qel k� ep
ej m̀ o[ qes` Ã� [ k_� t ` � [ ò � q[ gekc� _` ^epes` � [ ^qel k� ql � ` nr em� l r o� t l ogal ô ` � t eqd� qd`
k` ^` pp[ ov�pgehhp�[ k_�l mml oqr keqè pÀ�Tdol r cd�pqo[ q̀ cê �eks` pqj ` kqp�ek�sl ^[ qel k[ h�qo[ ekekcÃ
fl ] � ^ò [ qel k� ekeqe[ qes` pÃ� [ k_� [ heckekc� t l ogal ô ` � ^[ m[ ^eqv� t eqd� j [ og` q� _` j [ k_Ã� t ` � [ ò
al pq̀ oekc�[ �j l ò �_vk[ j ê �[ k_�ek^hr pes` �h[ ] l o�j [ og` qí l k` �qd[ q�` j ml t ` op�` s` ov�Sl j [ he
ql �^l kqoe] r q̀ �ql �[ k_�] ` k` aeq�aol j �l r o�k[ qel kÛp�` ^l kl j ê �col t qdÀ

Iks` pqj ` kq�ò j [ ekp�qd` �moej [ ov�_oes` o� l a�` ^l kl j ê � ` um[ kpel kÃ�[ k_�qd` �cl s` okj ` kq�ep
_` _ê [ q̀ _�ql �^ò [ qekc�[ k�` k[ ] hekc�` kseol kj ` kq�qd[ q�[ qqo[ ^qp�eks` pql opÀ�Wdeh̀ �^d[ hh̀ kc` p
m̀ opepqÃ�t ` �sè t �qd` j �[ p�^[ q[ hvpqp�al o�qo[ kpal oj [ qes` �ò al oj pÀ�Av�[ _s[ k^ekc�cl s` ok[ k^`
ej mol s` j ` kqpÃ� pqò kcqd` kekc� ò cr h[ ql ov� ao[ j ` t l ogpÃ� [ k_� j l _` okexekc� ekao[ pqor ^qr ò Ã
t ` � [ ò �ml peqel kekc�Sl j [ he[ � [ p� [ � ^l j m̀ qeqes` �eks` pqj ` kq�_` pqek[ qel kÀ�@__eqel k[ hhvÃ� l r o
aep̂ [ h� [ k_� j l k` q[ ov� ml hê è p� [ ò � ] ` ekc� ò [ heck` _� ql � pqò kcqd` k� aek[ k^e[ h� ekpqeqr qel kpÃ
pq[ ] ehex` �l r o�k[ qel k[ h�^r oò k^vÃ�[ k_�` um[ k_�aek[ k^e[ h�ek^hr pel kÀ�Td` p̀ �` aal oqp�[ ò �^oeqê [ h
ql � ` kpr oekc� j [ ^ol ` ^l kl j ê � pq[ ] eheqv� [ k_� r khl ^gekc� k` t � [ s` kr ` p� al o� pr pq[ ek[ ] h̀
col t qdÀ
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Iq� ep� j v� mh̀ [ pr ò � ql � mò p̀ kq� qd` � S` ^l k_� D_eqel k� l a� qd`
Sl j [ he� D̂ l kl j ê � Or qhl l g� R̀ ml oqÃ� [ � ^l j mò d` kpes`
[ pp̀ ppj ` kq� l a� l r o� ^l r kqovÛp� ` ^l kl j ê � pq[ qr pÀ� Tdep� ò ml oq
l aà op�[ k�ekç_` mqd�[ k[ hvpep�l a�Sl j [ he[ Ûp�` ^l kl j ê �mol cò pp
l s` o�qd` �m[ pq�qt l �_` ^[ _` pÃ�decdhecdqekc� ] l qd� l mml oqr keqè p
[ k_� ^d[ hh̀ kc` p� qd[ q� d[ s` � pd[ m̀ _� l r o� _` s` hl mj ` kqÀ� Iq
mol se_` p� g` v� ekpecdqp� ekql � ` ^l kl j ê � [ ^qeseqvÃ� h[ ] l o
_vk[ j ê pÃ�qd` �eks` pqj ` kq�^hej [ q̀ Ã�aep̂ [ h�[ k_�j l k` q[ ov�

El ò t l o_�] v�qd` �Mekepq̀ o



El l _�p̀ ^r oeqv�ò j [ ekp�[ �mò ppekc�^l k^` ok�_r ` �ql �^hej [ q̀ �pdl ^gpÃ�_` ^hekekc�[ coê r hqr o[ h
mol _r ^qeseqvÃ� [ k_� l s` oçò he[ k^` � l k� ej ml oqpÀ� Td` � _` ^hek` � ek� qd` � ^` ò [ h� p̀ haçpr aaê è k^v
o[ qel � aol j � � � « � ek� � � � � � ql � � � « � ek� � � � � � peck[ hp� qd` � k` ` _� al o� r oc` kq� [ ^qel kÀ� Td`
cl s` okj ` kq�ep�ej mh̀ j ` kqekc�q[ oc` q̀ _�ekq̀ os` kqel kp�ql � ` kd[ k^` � [ coê r hqr o[ h� ò pehè k^` Ã
] l l pq�mol _r ^qeseqvÃ�[ k_�` pq[ ] hepd�pr pq[ ek[ ] h̀ �al l _�pvpq̀ j p�qd[ q�^[ k�t eqdpq[ k_�^hej [ q̀ ç
ò h[ q̀ _�_epor mqel kpÀ�Ik�m[ o[ hh̀ hÃ�Sl j [ he[ �ep�q[ gekc�_` ^epes` �pq̀ mp�ql �pqò kcqd` k�eqp�qo[ _`
ml peqel k� ] v� _es` opeavekc� ` uml oqpÃ� pqò [ j hekekc� qo[ _` � mol ^` pp̀ pÃ� [ k_� _` ` m̀ kekc
ekq̀ co[ qel k�ekql �ekq̀ ok[ qel k[ h� j [ og` qpÀ�@�peckeaê [ kq� j eh̀ pql k` �ek� l r o� ` ^l kl j ê � fl r ok` v
t [ p�qd` �pr ^^` ppar h�^l j mh̀ qel k�l a�qd` �H` [ sehv�Ik_` ] q̀ _�Pl l o�Bl r kqoè p�¯HIPB°�mol co[ j
ek�C` ^` j ] ` o�� � � � Ã�t dê d�d[ p�pr ] pq[ kqe[ hhv�ò _r ^` _�l r o�` uq̀ ok[ h�_` ] q�] r o_` kÀ�Ml sekc
al ot [ o_Ã� t ` � [ ò � ^l j j eqq̀ _� ql � aep̂ [ h� ò pml kpe] eheqvÃ� ekpqeqr qel k[ h� pqò kcqd` kekcÃ� [ k_
pl r k_� _` ] q� j [ k[ c` j ` kq� ql � p[ à cr [ o_� l r o� ` ^l kl j ê � ar qr ò � [ k_� _oes` � hl kcçq̀ oj
mol pm̀ oeqvÀ

Td` �ekpecdqp�[ k_�ml hê v�ò ^l j j ` k_[ qel kp�ek�qdep�ò ml oq�p̀ os` �[ p�[ �^or ^e[ h�^[ hh�ql �[ ^qel k
al o� [ hh� pq[ g` dl h_` op� _` _ê [ q̀ _� ql � Sl j [ he[ Ûp� ` ^l kl j ê � qo[ kpal oj [ qel kÀ� Td` � Mekepqov� l a
Ph[ kkekcÃ� Iks` pqj ` kqÃ� [ k_� D̂ l kl j ê � C` s` hl mj ` kq� ò j [ ekp� pq̀ [ _a[ pq� ek� [ _s[ k^ekc
pl r k_�ml hê è p�[ k_�al pq̀ oekc�[ k�` kseol kj ` kq�^l k_r ^es` �ql �pr pq[ ek[ ] h̀ �_` s` hl mj ` kqÀ�I
r oc` �ml hê vj [ g` opÃ�eks` pql opÃ�[ k_�_` s` hl mj ` kq�m[ oqk` op�ql �h̀ s` o[ c` �qd` �aek_ekcp�l a�qdep
ò ml oq�[ p�t ` �t l og�ql c` qd` o�ql �] r eh_�[ �j l ò �mol pm̀ ol r pÃ�ò pehè kqÃ�[ k_�ek^hr pes` �Sl j [ he[ À

I� ` uq̀ k_� j v� [ mmò ^e[ qel k� ql � [ hh� pq[ g` dl h_` opÃ� ek^hr _ekc� cl s` okj ` kq� Mekepqoè pÃ
C` m[ oqj ` kqpÃ�[ k_�@c` k^è p� ¯MC@p°Ã�[ p� t ` hh� [ p� l r o�_` s` hl mj ` kq�m[ oqk` opÃ�m[ oqê r h[ ohv
qd` �Wl oh_�A[ kgÃ�al o�qd` eo�^l hh[ ] l o[ qel k�[ k_�^l j j eqj ` kq�ek�j [ gekc�qdep�ò ml oq�ml ppe] h̀ À
Ik�[ __eqel kÃ�I�^l j j ` k_�qd` � h̀ [ _` opdem�l a�qd` �Ceò ^ql o�F` k` o[ hÃ�MoÀ�Ml d[ j ` _�Sdeò Ã�ek
pq̀ ` oekc� qdep� mol ^` pp� [ k_� [ mmò ^e[ q̀ � qd` � Ceò ^ql o� l a� D̂ l kl j ê � C` s` hl mj ` kqÃ� MoÀ
@] _ek[ peo�Oj [ o�K[ qe] Ã�[ hl kc�t eqd�dep�_` _ê [ q̀ _�q̀ [ j Ã�al o�qd` eo�q̀ ^dkê [ h�` um̀ oqep̀ �[ k_
^l j j eqj ` kq�ek�` kpr oekc�qd` �pr ^^` ppar h�^l j mh̀ qel k�[ k_�mr ] hê [ qel k�l a�qdep�ò ml oqÀ
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Tdep� v` [ oÖp� ò ml oq� ep� l a� peckeaê [ kq� ej ml oq[ k^` Ã� [ p� eq� [ heckp� t eqd� l r o� k` t hv� h[ r k^d` _
N[ qel k[ h� To[ kpal oj [ qel k� Ph[ k� ¯NTP°À� Td` � ò ml oqÖp� _[ q[ ç_oes` k� ekpecdqp� l k� ` ^l kl j ê
ò pehè k^` Ã� eks` pqj ` kq� [ k_� p̀ ^ql o[ h� ò al oj p_eò ^qhv� pr mml oq� qd` � NTPÖp� cl [ hpÃ� ` k[ ] hekc
ekal oj ` _�ml hê v�_` ^epel kpal o�ek^hr pes` �col t qd�[ k_�pq[ ] eheqvÀ

C` pmeq̀ � ^d[ hh̀ kc` pÃ� Sl j [ he[ Öp� ` ^l kl j v� d[ p� pdl t k� ò pehè k^` À� Hl t ` s` oÃ� [ ^dè sekc
pr pq[ ek[ ] h̀ � col t qd� ò nr eò p� [ � pr pq[ ek` _� ^l j j eqj ` kq� ql � ekpqeqr qel k[ h� pqò kcqd` kekcÃ
cl l _�cl s` ok[ k^` Ã�^ò [ qekc�ek_r ^es` �` kseol kj ` kq�qd[ q�[ qqo[ ^qp�al ò eck�eks` pqj ` kqp�[ k_
[ _ò ppekc� ^hej [ q̀ � ^oepepÀ� @__ò ppekc� al l _� p̀ ^r oeqvÃ� ` j mhl vj ` kqÃ� [ k_� aek[ k^e[ h� [ ^^` pp
ò j [ ekp�m[ o[ j l r kq�al o�ej mol sekc�qd` �hes` hedl l _�l a�` s` ov_[ v�^eqex` kÀ

I� ^l j j ` k_� Ceò ^ql o� @] _ek[ peo� Oj [ o� K[ qe] � al o� dep� ` u^` mqel k[ h� h̀ [ _` opdemÀ� I� [ hpl
[ ^gkl t h̀ _c` � qd` � ^l ç[ r qdl opÃ� Pol aÀ� CoÀ� Mr q[ pej � @dj ` _� @] _` hj [ t h[ � [ k_� Ml d[ j ` _
Yr pr a� @] _eg[ keÃ� al o� qd` eo� s[ hr [ ] h̀ q̀ ^dkê [ h� ` um̀ oqep̀ À� @__eqel k[ hhvÃ� I� qd[ kg� qd` � Wl oh_
A[ kg� al o� eqp� pr mml oq� qdol r cdl r q� qdep� t l ogÃ� [ k_� qd` � l qd` o� m[ oqk` op� al o� qd` eo� s[ hr [ ] h̀
^l kqoe] r qel kpÀ�Eek[ hhvÃ�I�[ mmò ^e[ q̀ �qd` �pr mml oq�l a�Sl j [ he�cl s` okj ` kq�ekpqeqr qel kpÀ

Td` � Mekepqov� ò j [ ekp� ^l j j eqq̀ _� ql � ` se_` k^` ç] [ p̀ _� ` ^l kl j ê � [ k[ hvpepÀ� I� pqol kchv
` k^l r o[ c` � [ hh� pq[ g` dl h_` op� ql � h̀ s` o[ c` � qdep� ò ml oq� ql � _oes` � Sl j [ he[ Öp� ` ^l kl j ê
qo[ kpal oj [ qel k�[ k_�ql �ò [ hex` �qd` �NTPÖp�sepel kÀ
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I� [ j �mh̀ [ p̀ _�ql �mò p̀ kq�qd` �S` ^l k_�D_eqel k� l a�qd` �Sl j [ he[
D̂ l kl j ê � Or qhl l g� R̀ ml oqÃ� [ � ^or ^e[ h� [ kkr [ h� [ k[ hvpep� l a� l r o
k[ qel kÖp�` ^l kl j ê �h[ k_p̂ [ m̀ À�Tdep�ekeqe[ qes` �l aà op�seq[ h�_[ q[
l k� g` v� ` ^l kl j ê ek_ê [ ql opÃ� h[ ] l r oÃ� eks` pqj ` kqÃ� aep̂ [ h� [ k_
j l k` q[ ov� ml hê vÃal l _� p̀ ^r oeqvÃ� qo[ _` Ã� [ k_� _` ] qÃ� mol se_ekc
a[ ^qç] [ p̀ _�ò ^l j j ` k_[ qel kp�al o�pr pq[ ek[ ] h̀ �_` s` hl mj ` kqÀ
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` um̀ oqep̀ �[ k_�^l j j eqj ` kq�ql �mol _r ^ekc�decdç�nr [ heqv�[ k[ hvpepÃ[ p�t ` hh�[ p�ql �qd` �ò pq�l a
qd` � _` m[ oqj ` kq� q̀ [ j Ãt dl p̀ � _` _ê [ qel k� [ k_� d[ o_� t l og� t ` ò � ekpqor j ` kq[ h� qdol r cdl r q
qd` �mol ^` ppÀ

I� pek^` ò hv� qd[ kg� qd` � Wl oh_� A[ kg� al o� eqp� s[ hr [ ] h̀ � _[ q[ � ^l kqoe] r qel kp� [ k_� r kt [ s` oekc
pr mml oq� qdol r cdl r q� qdep� mol ^` ppÀ� I� [ hpl � [ ^gkl t h̀ _c` � qd` � ^l kqekr ` _� ^l hh[ ] l o[ qel k� l a
Sl j [ he�Mekepqoè pÃ�C` m[ oqj ` kqpÃ�[ k_�@c` k^è p�¯MC@p°À

I� ò [ aaeoj � qd` � Mekepqov� l a� Ph[ kkekcÃ� Iks` pqj ` kqÃ� [ k_� D̂ l kl j ê � C` s` hl mj ` kqÖp
^l j j eqj ` kq�ql �` se_` k^` ç] [ p̀ _�` ^l kl j ê �[ k[ hvpep�qdol r cdqd` �^l kqekr ` _�mr ] hê [ qel k�l a
qd` � Sl j [ he[ D̂ l kl j ê � Or qhl l g� R̀ ml oqÀ� Tdep� p̀ ^l k_� ` _eqel k� ò ah̀ ^qp� l r o� _` _ê [ qel k� ql
ekal oj ekc� qd` � k[ qel k[ h� _` ^epel kçj [ gekc� q[ ] h̀ Ã� cr e_ekc� ml hê v� ^dl ê ` pÃ� [ k_� pr mml oqekc
qd` �l ] f̀ ^qes` pl a�qd` �N[ qel k[ h�To[ kpal oj [ qel k�Ph[ k�¯NTP°À

Eek[ hhvÃ� I� ` umò pp� j v� _` ` m� [ mmò ^e[ qel k� ql � HÀDÀ� Hl kÀ� Ml d[ j l r _� @] _eo[ dj [ k� Sd` egd
E[ o[ d�¯A` ` k` ] ` ` k` °Ã�qd` �Mekepq̀ o�l a�Ph[ kkekcÃ�Iks` pqj ` kqÃ�[ k_�D̂ l kl j ê �C` s` hl mj ` kqÀ
Hep� ` u^` mqel k[ h� h̀ [ _` opdem� [ k_� sepel k� d[ s` � peckeaê [ kqhv� [ _s[ k^` _� l r o� _` s` hl mj ` kq
[ c` k_[ À
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Td` � S` ^l k_� D_eqel k� l a� qd` � Sl j [ he[ � D̂ l kl j ê � Or qhl l g
R̀ ml oq� ò mò p̀ kqp� [ � ^l hh̀ ^qes` � ` aal oqÃ� [ k_� I� [ j � _` ` mhv
co[ q̀ ar h�ql �[ hh�t dl �^l kqoe] r q̀ _�ql �eqp�_` s` hl mj ` kqÀ

Sm̀ ^e[ h�qd[ kgp�cl �ql �qd` �^l ç[ r qdl opÃ�Pol aÀ�CoÀ�Mr q[ pej �@dj ` _
@] _` hj [ t h[ � l a� qd` � Ukes` opeqv� l a� F` xeo[ Ã� Sr _[ k� [ k_
Ml d[ j ` _� Yr pr a� @] _eg[ ke� l a� qd` � Mekepqov� l a� Ph[ kkekcÃ
Iks` pqj ` kqÃ�[ k_�D̂ l kl j ê �C` s` hl mj ` kqÃ�al o�qd` eo�q̀ ^dkê [ h�
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@] _ek[ peo�Oj [ o�K[ qe]
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D̂ l kl j ê �@̂qeseqvÂ�È [ qr ò pÃ
FCP�@k_�Fol t qd�P` oal oj [ k^`

L[ ] l r o�El ô ` �@k_
Uk` j mhl vj ` kq

Cl j ` pqê �@k_�El ò eck
Iks` pqj ` kq�Pol aeh̀

Ds[ hr [ qel k�l a�Ml k` q[ ov
@k_�Eep̂ [ h�Pl hê è p
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M` qoê �Tl k
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Sl j [ he[ Öp� ` ^l kl j ê � h[ k_p̂ [ m̀ � ep� ^d[ o[ ^q̀ oex` _� ] v� [ � ^l j mh̀ u� ekq̀ omh[ v� l a� ^d[ hh̀ kc` p
[ k_�l mml oqr keqè pÀ�Os` o�p̀ s` k�^d[ mq̀ opÃ�qdep�ò ml oq�mol se_` p�[ �^l j mò d` kpes` �[ k[ hvpep
l a�qd` �^l r kqovÖp�` ^l kl j ê �[ ^qeseqvÃ�h[ ] l r o�al ô ` Ã�eks` pqj ` kq�mol aeh̀ Ã�j l k` q[ ov�[ k_�aep̂ [ h
ml hê è pÃ� al l _� p̀ ^r oeqvÃ� al ò eck� qo[ _` Ã� [ k_� ` uq̀ ok[ h� _` ] qÀ� Td` � ò ml oq� _` hs` p� ekql � qd`
ekqoê [ ^è p� l a�Sl j [ he[ Öp� ` ^l kl j vÃ�decdhecdqekc�g` v�qò k_p� [ k_�ej m[ ^qpÃ� l ] pq[ ^h̀ pÃ� [ k_
ml hê v�ò ^l j j ` k_[ qel kpÀ

Tdep� ò ml oq� pq[ k_p� l r q� al o� eqp� r p̀ � l a� [ � ^l j mò d` kpes` � qej ` � p̀ oè p� _[ q[ p̀ q� pm[ kkekc
� � � � ç� � � � �[ ^ol pp�j l pq�^d[ mq̀ opÃ�^l j ] ek` _�t eqd�[ �j r hqeçj ` qdl _�[ mmol [ ^d�qd[ q�r qehex` p
] l qd�_` p̂ oemqes` �[ k[ hvqê p�[ k_�[ mmhè _�` ^l kl j ` qoê p�ql �_` oes` �ekpecdqar h�ò pr hqpÀ

A` qt ` ` k� � � � � � [ k_� � � � � Ã� Sl j [ he[ Öp� ` ^l kl j v� a[ ^` _� peckeaê [ kq� ^d[ hh̀ kc` p� _r ` � ql
p̀ s` o[ h�chl ] [ h�` s` kqpÀ�K` v�ek^e_` kqp�ek^hr _` Â

Td` � Fhl ] [ h� Dk` ocv� Boepep� �̄ � � � ç� � � � °Ã� t dê d� ^[ r p̀ _� l eh� moê ` p� ql � pl [ o� [ k_� d` [ sehv
ej m[ ^q̀ _�Sl j [ he[ Öp�l ehçej ml oqç_` m̀ k_` kq�` ^l kl j vÀ

ò� Td` � Fhl ] [ h� Eek[ k^e[ h� Boepep� �̄ � � � °Ã� [ � t l oh_t e_` � ` ^l kl j ê � _l t kqr ok� qd[ q� ò _r ^` _
eks` pqj ` kqp�[ k_�t l op̀ k` _�` ^l kl j ê �^l k_eqel kp�ek�Sl j [ he[ À

ò� Td` � Y` j ` k� W[ o� �̄ � � � °Ã� t dê d� ` p̂ [ h[ q̀ _� ò cel k[ h� q̀ kpel kp� [ k_� [ _s` op̀ hv� [ aà ^q̀ _
Sl j [ he[ Öp�qo[ _` �[ k_�eks` pqj ` kqÀ

ò� Td` � BOVICç�� � P[ k_` j ê � �̄ � � � ç� � � � °Ã� ^d[ o[ ^q̀ oex` _� ] v� mol hl kc` _� hl ^g_l t kp� [ k_
ò j l q̀ � t l ogÃ� h̀ [ _ekc� ql � ò _r ^` _� ` ^l kl j ê � [ ^qeseqvÃ� ek^ò [ p̀ _� ml s` oqvÃ� [ k_� decd` o
r k` j mhl vj ` kq�o[ q̀ p�chl ] [ hhvÀ

ò� Td` � Rr ppe[ kçUgo[ eke[ k� W[ o� �̄ � � � °Ã� t dê d� qoecc` ò _� [ � chl ] [ h� ` ^l kl j ê � pdl ^gÃ
m[ oqê r h[ ohv� ek� ` k` ocv� [ k_� al l _� j [ og` qpÀ� Td` � ò pr hqekc� pr oc` � ek� l ehÃ� c[ pÃ� [ k_� t d` [ q
moê ` p�ek^ò [ p̀ _�^l pqp�al o�` ^l kl j è p�t l oh_t e_` Ã�ek^hr _ekc�Sl j [ he[ À

Td` � j l pq� ej ml oq[ kq� aek_ekcp� [ k_� g` v� ml hê v� l mqel kp� al o� ` [ ^d� ^d[ mq̀ o� [ ò � l r qhek` _
] ` hl t Ã�ek�[ ^^l o_[ k^` �t eqd�qd` �^d[ mq̀ o�l o_` o�mò sel r phv�` umh[ ek` _À

Sl j [ he[ Öp� ` ^l kl j v� ep� ^d[ o[ ^q̀ oex` _� ] v� [ � _l j ek[ kq� [ coê r hqr o[ h� p̀ ^ql oÃ� [ � k[ p̂ ` kq
ek_r pqoe[ h� ] [ p̀ Ã� [ k_� [ � peckeaê [ kq� p̀ osê ` p� p̀ ^ql o� _oes` k� ] v� ò j eqq[ k^` p� [ k_
q̀ h̀ ^l j j r kê [ qel kpÀ�C` pmeq̀ �^d[ hh̀ kc` p�ml p̀ _� ] v�^hej [ qê �pdl ^gpÃ�ml heqê [ h�ekpq[ ] eheqvÃ
[ k_�ekao[ pqor ^qr ò �_` aê è k^è pÃ�Sl j [ he[ Öp� ò [ h�FCP�cò t � [ q� [ k� [ s` o[ c` � [ kkr [ h�o[ q̀ � l a
� À�« � aol j � � � � � � ql � � � � � À� Hl t ` s` oÃ� ` ^l kl j ê � col t qd� d[ p� ] ` ` k� sl h[ qeh̀ Ã� [ k_� qd`
^l r kqovÖp� ò he[ k^` � l k� moej [ ov� ^l j j l _eqè p� [ k_� sr hk` o[ ] eheqv� ql � ` kseol kj ` kq[ h� oepgp
dek_` o� pr pq[ ek[ ] h̀ � _` s` hl mj ` kqÀ� Sl j [ he[ Öp� ` ^l kl j ê � col t qd� d[ p� pdl t k� hej eq̀ _
] ` k` aeqp�al o�qd` �ml l oÃ�t eqd�l khv�[ �� À� � « �_` ^ò [ p̀ �ek�sr hk` o[ ] eheqv�al o�` s` ov��« �ek^ò [ p̀
ek� ` ^l kl j ê � col t qdÀ� Tl � mol j l q̀ � ` ^l kl j ê � col t qdÃ� ml hê v� l mqel kp� pdl r h_� al ^r p� l k
` kd[ k^ekc�[ coê r hqr o[ h�mol _r ^qeseqvÃ�_es` opeavekc�qd` �` ^l kl j vÃ�mol j l qekc�moes[ q̀ �p̀ ^ql o
_` s` hl mj ` kqÃ�eks` pqekc�ek�ekao[ pqor ^qr ò Ã�] r eh_ekc�dr j [ k�^[ meq[ hÃ�h̀ s` o[ cekc�q̀ ^dkl hl cv
[ k_�ekkl s[ qel kÃ�[ k_�pqò kcqd` kekc�cl s` ok[ k^` �[ k_�ekpqeqr qel kpÀ
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Sl j [ he[ Öp�h[ ] l r o� al ô ` � d[ p� col t k� peckeaê [ kqhv� l s` o�qd` �m[ pq�qt l � _` ^[ _` pÃ�ek^ò [ pekc
aol j � � À� � j ehhel k� ek� � � � � � ql � � À� � j ehhel k� ek� � � � � À� Hl t ` s` oÃ� h[ ] l r o� al ô ` � m[ oqê em[ qel k
o[ q̀ p�ò j [ ek�hl t Ã�[ s` o[ cekc�� � « �al o�j ` k�[ k_�� � « �al o�t l j ` kÀ�Uk` j mhl vj ` kq�o[ q̀ p�[ ò
[ h[ oj ekchv�decdÃ� t eqd� [ ol r k_� � � « � l a�qd` �h[ ] l r o�al ô ` � r k` j mhl v` _Ã�_epmol ml oqel k[ q̀ hv
[ aà ^qekc� t l j ` kÀ� Tl � [ __ò pp� qd` p̀ � ^d[ hh̀ kc` pÃ� ml hê è p� pdl r h_� al ^r p� l k� ` nr emmekc
ek_ese_r [ hp� t eqd� ò h̀ s[ kq� pgehhpÃ� pr mml oqekc� ` kqò mò k` r opdemÃ� mol j l qekc� à j [ h̀
` j mhl vj ` kqÃ� [ k_� ` kpr oekc� qd` � r p̀ � l a� k[ qel k[ h� h[ ] l r o� ek� al ò eckçar k_` _� mol f̀ ^qpÀ
@__eqel k[ hhvÃ�_` s` hl mekc�[ �hl kcçq̀ oj �h[ ] l r o�al ô ` �mh[ kÃ�al pq̀ oekc�ò cel k[ h�_` s` hl mj ` kq
] [ h[ k^` Ã� mol j l qekc� [ coê r hqr o[ h� ek_r pqoe[ hex[ qel kÃ� [ k_� ` kd[ k^ekc� _[ q[ ç_oes` k� _` ^epel kç
j [ gekc� [ ò � ^or ^e[ h� al o� mol j l qekc� h[ ] l r o� al ô ` � m[ oqê em[ qel k� [ k_� ò _r ^ekc
r k` j mhl vj ` kq�ek�Sl j [ he[ À

Sl j [ he[ � l aà op� peckeaê [ kq� eks` pqj ` kq� l mml oqr keqè p� ek� s[ oel r p� p̀ ^ql opÃ� ek^hr _ekc
[ coê r hqr ò Ã� j [ kr a[ ^qr oekcÃ�ql r oepj Ã�ekal oj [ qel k�[ k_�^l j j r kê [ qel k�q̀ ^dkl hl cvÃ�qo[ _` Ã
` _r ^[ qel kÃ� [ k_� ^[ m[ ^eqv� ] r eh_ekcÀ� C` pmeq̀ � qd` p̀ � l mml oqr keqè pÃ� eks` pqj ` kq� ek� Sl j [ he[
a[ ^` p� p̀ s` o[ h� l ] pq[ ^h̀ pÃ�pr ^d� [ p�ekpq[ ] eheqvÃ� t ` [ g�ekao[ pqor ^qr ò Ã�ek[ _` nr [ q̀ �aek[ k^ekcÃ
] r ò [ r ^o[ ^vÃ� ` kseol kj ` kq[ h� ^d[ hh̀ kc` pÃ� ^r oò k^v� _` s[ hr [ qel kÃ� decd� l m̀ o[ qel k[ h� ^l pqpÃ
[ k_� decd� q[ u` pÀ� Tl � mol j l q̀ � eks` pqj ` kqÃ� qd` � cl s` okj ` kq� d[ p� ej mh̀ j ` kq̀ _� ml hê è pÃ
ek^hr _ekc� qd` � N[ qel k[ h� Iks` pqj ` kq� Pol j l qel k� Sqo[ q̀ cv� ¯NIPS°� [ k_� qd` � El ò eck
Iks` pqj ` kq�L[ t �¯EIL°À�

Td` � ò pr hqp� pdl t � qd[ q� al ò eck� _eò ^q� eks` pqj ` kq� ¯ECI°� d[ p� ] ` ` k� qd` � moej [ ov� _oes` o� l a
` ^l kl j ê � col t qd�ek�Sl j [ he[ � l s` o�qd` �m[ pq�qt l � _` ^[ _` pÀ�Hl t ` s` oÃ�eks` pqj ` kqp�d[ s`
kl q� ^ò [ q̀ _� peckeaê [ kq� fl ] � l mml oqr keqè p� al o� qd` � k[ qel k[ h� t l ogal ô ` À� Tl � ` kd[ k^` � qd`
eks` pqj ` kq� ` kseol kj ` kqÃ� ml hê v� ò ^l j j ` k_[ qel kp� ek^hr _` � [ ^dè sekc� pq[ ] eheqv� [ k_
h[ pqekc� m̀ [ ^` Ã� ` aà ^qes` � cl s` ok[ k^` Ã� ^ò [ qekc� [ � ] r pek` ppçaoè k_hv� ` kseol kj ` kqÃ
_` s` hl mekc� ekao[ pqor ^qr ò Ã� mol j l qekc� ` nr eq[ ] h̀ � eks` pqj ` kq� l mml oqr keqè pÃ� al pq̀ oekc
mr ] hê çmoes[ q̀ � m[ oqk` opdempÃ� mol se_ekc� ek^` kqes` p� al o� eks` pqj ` kqÃ� ek^ò [ pekc� [ ^^` pp� ql
aek[ k^` Ã�[ k_�h̀ [ okekc�aol j �ekq̀ ok[ qel k[ h�] ` pq�mo[ ^qê ` pÀ

Sl j [ he[ Öp� j l k` q[ ov� [ k_�aep̂ [ h�ml hê è p�a[ ^` � peckeaê [ kq� ^d[ hh̀ kc` pÃ�ek^hr _ekc� [ � d` [ sehv
_l hh[ oex` _�` ^l kl j vÃ�hej eq̀ _�_l j ` pqê �ò s` kr ` �j l ] ehex[ qel kÃ�[ k_�[ �h[ oc` �] r _c` q�_` aê eqÀ
Td` � B` kqo[ h� A[ kg� l a� Sl j [ he[ � [ ej p� ql � mol j l q̀ � moê ` � pq[ ] eheqvÃ� ò cr h[ q̀ � qd` � ] [ kgekc
pvpq̀ j Ã�[ k_�j [ ekq[ ek�aek[ k^e[ h�pq[ ] eheqvÀ�Hl t ` s` oÃ�qd` �` aà ^qes` k` pp�l a� j l k` q[ ov�ml hê v
ep� dek_` ò _� ] v� qd` � h[ ^g� l a� [ � ar k^qel kekc� k[ qel k[ h� ^r oò k^v� [ k_� qd` � mò s[ h̀ k^` � l a
^l r kq̀ oà eq�^r oò k^vÀ�Eep̂ [ h�ml hê v�l ] f̀ ^qes` p�al ^r p�l k�[ ^dè sekc�` ^l kl j ê �col t qd�[ k_
pq[ ] ehex[ qel kÃ� ] r q� qd` � cl s` okj ` kqÖp� ò he[ k^` � l k� ` uq̀ ok[ h� [ e_� [ k_� qd` � _l j ek[ k^` � l a
l m̀ o[ qel k[ h�^l pqp�l s` o�_` s` hl mj ` kq�` um̀ k_eqr ò �hej eq�eqp�ej m[ ^qÀ�Tl �` kd[ k^` �j l k` q[ ov
[ k_� aep̂ [ h� ml hê è pÃ� Sl j [ he[ � pdl r h_� moel oeqex` � ò ekqol _r ^ekc� qd` � k[ qel k[ h� ^r oò k^vÃ
mol j l qekc�aek[ k^e[ h�ek^hr pel kÃ�pqò kcqd` kekc�^` kqo[ h�] [ kg�^[ m[ ^eqvÃ�[ k_�ej mol sekc�aep̂ [ h
j [ k[ c` j ` kqÀ
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Sl j [ he[ �a[ ^` p�peckeaê [ kq�al l _�p̀ ^r oeqv�^d[ hh̀ kc` pÃ�t eqd�[ �_` ^hekekc�p̀ haçpr aaê è k^v�o[ qel
al o�^` ò [ hpÃ�aol j �� � « �ek�� � � � �ql �� �« �ek�� � � � À�Td` �^l r kqov�ò hè p�d` [ sehv�l k�ej ml oqp�ql
j ` ` q� hl ^[ h� _` j [ k_Ã� t eqd� t d` [ q� [ k_� oê ` � ^l kpr j mqel k� ek^ò [ pekc� l s` o� qej ` À� Bhej [ q̀
^d[ kc` � d[ p� ` u[ ^` o] [ q̀ _� al l _� ekp̀ ^r oeqvÃ� t eqd� _ol r cdqp� ^[ r pekc� [ � � � À� « � _` ^ò [ p̀ � ek
al l _� mol _r ^qel k� [ k_� [ � � � « � _` ^ò [ p̀ � ek� ^r hqes[ q̀ _� [ ò [ pÀ� Tl q[ h� ^` ò [ h� mol _r ^qel k
_` ^hek` _� [ q� [ k� [ s` o[ c` � o[ q̀ � l a� � À� « � _r oekc� qd` � h[ pq� qt l � _` ^[ _` pÀ� P` o� ^[ meq[ � al l _
mol _r ^qel k� d[ p� ] ` ` k� _` ^hekekc� l s` o� qej ` Ã� t deh̀ � m̀ o� ^[ meq[ � al l _� ^l kpr j mqel k� d[ p
ek^ò [ p̀ _À� Td` � hes` pql ^g� p̀ ^ql o� ep� ^` kqo[ h� ql � Sl j [ he[ Öp� ` ^l kl j vÃ� _oesekc� ` uml oqpÃ
_l j ` pqê �^l kpr j mqel kÃ�[ k_�` j mhl vj ` kqÀ�Hl t ` s` oÃ�_ol r cdqp�d[ s` �^[ r p̀ _�[ �peckeaê [ kq
_` ^hek` � ek� qd` � hes` pql ^g� mol _r ^qel k� ek_` uÀ� Tl � ej mol s` � al l _� p̀ ^r oeqvÃ� Sl j [ he[ � pdl r h_
ej mh̀ j ` kq� ml hê è p� pr ^d� [ p� _` peckekc� [ � k[ qel k[ h� [ coê r hqr o[ h� _` s` hl mj ` kq� mh[ kÃ
_` s` hl mekc� ^hej [ q̀ � ò pehè k^` � pqo[ q̀ cè pÃ� r mco[ _ekc� or o[ h� [ coê r hqr o[ h� ^[ m[ ^eqè pÃ
[ _l mqekc�a[ eo� [ coê r hqr o[ h�moê ekc�ml hê è pÃ�p[ à cr [ o_ekc�a[ oj ` opÖ�oecdqpÃ� [ k_� ` kd[ k^ekc
` j ` oc` k^v�ò pml kp̀ �j ` ^d[ kepj pÀ

Sl j [ he[ Öp� al ò eck� qo[ _` � ep� ^d[ o[ ^q̀ oex` _� ] v� [ � peckeaê [ kq� qo[ _` � _` aê eqÃ� _oes` k� ] v� [
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a[ ^ql op� qd[ q� d[ s` � m̀ opepq̀ _� l s` o� qd` � v` [ opÀ� A` hl t � ep� [ � _` q[ eh̀ _� ` u[ j ek[ qel k� l a� qd` p̀
^d[ hh̀ kc` pÂ
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Ik� pr j j [ ovÃ� Sl j [ he[ Ûp� ` ^l kl j ê � [ ^qeseqv� ep� ^d[ hh̀ kc` _� ] v� ^hej [ qê � pdl ^gpÃ� ml heqê [ h
ekpq[ ] eheqvÃ� hl t � h[ ] l r o� m[ oqê em[ qel k� o[ q̀ pÃ� _` m̀ k_` k^` � l k� dr j [ keq[ oe[ k� [ e_Ã
ekao[ pqor ^qr ò �_` aê è k^è pÃ�` ^l kl j ê �sl h[ qeheqvÃ�[ k_�decd�ml s` oqv�o[ q̀ pí [ hh�^l kqoe] r qekc
a[ ^ql op�qd[ q�ò nr eò �^l j mò d` kpes` �pqo[ q̀ cè p�al o�ej mol s` j ` kqÀ
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Sl j [ he[ Öp� FCP� [ q� ^r oò kq� moê ` p� d[ p� ek^ò [ p̀ _� co[ _r [ hhv� aol j � �̄ À� � °� ] ehhel k� _l hh[ op� ek
� � � � �ql � �̄ À� � °�] ehhel k�_l hh[ op�ek�� � � � Ã�qd` k�ql � �̄ �À� � °�] ehhel k�_l hh[ op�ek�� � � � À�Td` �[ s` o[ c`
FCP� [ q� ^r oò kq� moê ` p� _r oekc� qd` � m̀ oel _� �̄ � � � ç� � � � °� t [ p� ` pqej [ q̀ _� [ q� [ ] l r q� �̄ À� � °
] ehhel k� _l hh[ opÀ� Td` � ^l ` aaê è kq� l a� s[ oe[ qel k� al o� kl j ek[ h� FCP� l s` o� qd` � mò sel r p� qt l
_` ^[ _` p� [ j l r kq̀ _� ql � � �« Ã� ek_ê [ qekc� [ � _` cò ` � l a� ^l ks` oc` k^` � [ k_� dl j l c` k` eqv� ek
qd` �_` s` hl mj ` kq�l a�k[ qel k[ h�ek^l j ` �l s` o�qej ` À�Ik�� � � � Ã�qd` �Bl ol k[ �m[ k_` j ê �hl pq�qd`
Sl j [ he�` ^l kl j v�[ ] l r q� �̄ � � À� °�j ehhel k�_l hh[ op�l a�eqp�FCP�^l j m[ ò _�ql �� � � � À

Td` � [ coê r hqr o[ h� p̀ ^ql o� ep� qd` � ] [ ^g] l k` � l a� qd` � Sl j [ he� ` ^l kl j vÃ� ^l kqoe] r qekc� [ ] l r q
qdò ` çaeaqdp� l a�qd` �` ^l kl j vÛp�col pp�s[ hr ` � [ __` _� l k� [ s` o[ c` �_r oekc�qd` �m̀ oel _� �̄ � � � ç
� � � � °Ã� t deh̀ � qd` � ek_r pqoe[ h� [ k_� p̀ osê ` � p̀ ^ql op� ^l kqoe] r q̀ � [ ] l r q� l k` çq̀ kqd� [ k_� qdò `
q̀ kqdpÃ� ò pm̀ ^qes` hvÀ� Les` pql ^g� ^l kqoe] r q̀ p� [ ] l r q� � � « � l a� [ coê r hqr o[ h� l r qmr qÃ
l r qm̀ oal oj ekc�qd` � ^ol m� p̀ ^ql oÃ� t dê d� ^l kqoe] r q̀ p� [ ] l r q� � � « À�Td` �hl t � ^l kqoe] r qel k� l a
qd` � ek_r pqoe[ h� p̀ ^ql o� decdhecdqp�qd[ q� qd` ò � [ ò � peckeaê [ kq� ^d[ hh̀ kc` p� a[ ^ekc�qd` � p̀ ^ql oÀ
Td` �al hhl t ekc�aecr ò �pdl t p�qd` �p̀ ^ql opÛ�^l kqoe] r qel k�ql �FCPÀ

� À� �Sl j [ he[ Öp�D̂ l kl j ê �P` oal oj [ k^` Â�Tò k_p�[ k_�Ikpecdqp

Eecr ò �¯� À� °�S` ^ql o[ h�@s` o[ c` �Sd[ ò p�ek�Tl q[ h�V[ hr ` �@__` _�¯Br oò kq�Poê ` p°Ã�� � � � �ê�� � � �
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Ok` �t [ v�ql �c[ r c` �[ �pl ^è qvÖp�h̀ s` h�l a�_` s` hl mj ` kq�ep�ql �hl l g�[ q�eqp�FCP�m̀ o�^[ meq[ À�Ik
[ kv�k[ qel kÃ�oepekc�m̀ o�^[ meq[ �ek^l j ` �ep�[ �peck�l a�mol pm̀ oeqvÀ�Iq�ep�ej ml oq[ kq�ql �ò j ` j ] ` o
qd[ q� FCP� m̀ o� ^[ meq[ Ã� t dê d� ep� _` m̀ k_` kq� l k� ] l qd� FCP� [ k_� ml mr h[ qel k� pex` Ã� ep� [
mò ò nr epeq̀ � al o� [ qq[ ekekc� ` ^l kl j ê � col t qdÀ� Sl j [ he[ Öp� kl j ek[ h� FCP� m̀ o� ^[ meq[
ek^ò [ p̀ _�aol j �� � � �_l hh[ op�ek�� � � � �ql �� � � �_l hh[ op�ek�� � � � Ã�[ �ql q[ h�oep̀ �l a�� � À� « �l s` o�qd`
^l r op̀ �l a�qt l �_` ^[ _` pÀ�Td` �j ` [ k�FCP�m̀ o�^[ meq[ �¯̂ r oò kq�USô°�l s` o�qd` �m̀ oel _� �̄ � � �
ê�� � � � °�ep�` pqej [ q̀ _�[ q� �̄ � � �USô°À�Td` ò �t [ p�[ �� � « �_epm[ oeqv�ek�qd` �col t qd�l a�kl j ek[ h
m̀ o�^[ meq[ �ek^l j ` À�Eecr ò � �̄°�ehhr pqo[ q̀ p�qd` �_` s` hl mj ` kq� l a�FCP�m̀ o�^[ meq[ �ek�Sl j [ he[
l s` o�qd` �m[ pq�qt l �_` ^[ _` pÀ�@�kr j ] ` o�l a�a[ ^ql op�j ecdq�d[ s` �^l kqoe] r q̀ _�ql �qd` �_` ^hek`
l a�FCP�m̀ o�^[ meq[ �ek�al r o�v` [ op�_r oekc�qd` �qej ` �pm[ kÄ�ekq̀ ok[ qel k[ h�aek[ k^e[ h�^oepep� �̄ � � � Ã
� � � � °Ã�_ol r cdq� �̄ � � � °�[ k_�Bl se_�� � � �̄ � � � °À
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Eecr ò �¯� À� °�FCP�P` o�B[ meq[ �ek�Sl j [ he[ �¯Br oò kq�USô°Ã�� � � � �ê�� � � �

@k� [ k[ hvpep� l a� Sl j [ he[ Öp� ` ^l kl j ê � col t qd� l s` o� qt l � _` ^[ _` p� �̄ � � � ç� � � � °� r pekc� qd`
Oo_ek[ ov�L` [ pq�Snr [ ò p�¯OLS°�q̀ ^dkenr ` Ã�ò s` [ hp�peckeaê [ kq�qò k_pÀ�Td` �OLS�` pqej [ qel k
l a� [ � qò k_� ` nr [ qel k� al o� ò [ h� FCP� [ k_� ò [ h� FCP� m̀ o� ^[ meq[ � pdl t p� qd[ q� qd` � [ s` o[ c`
[ kkr [ h�col t qd�o[ q̀ �l a�ò [ h�FCP�t [ p�� À�« �l s` o�qd` �` kqeò �m̀ oel _Ã�t eqd�� À� « �aol j �� � � � ç
� � � � � [ k_� � À� « � aol j � � � � � ç� � � � À� Hl t ` s` oÃ� qd` � h[ pq� _` ^[ _` � p[ t � [ � � � « � _` ^hek` � ek
` ^l kl j ê �col t qd�_r ` �ql �^hej [ q̀ çò h[ q̀ _�^d[ hh̀ kc` p�[ k_�qd` �BOVICç�� �m[ k_` j ê À�R̀ [ h
FCP�m̀ o�^[ meq[ �cò t �[ q�[ k�[ s` o[ c` �o[ q̀ �l a�� À�« �l s` o�qd` �` kqeò �m̀ oel _Ã�t eqd�� À� « �aol j
� � � � ç� � � � � [ k_� � À� « � aol j � � � � � ç� � � � Ã� ej mhvekc� [ � ml mr h[ qel k� col t qd� o[ q̀ � l a� � « � m̀ o
[ kkr j � l s` o� qd` � m[ pq� qt l � _` ^[ _` pÀ� Td` p̀ � aek_ekcp� mol se_` � s[ hr [ ] h̀ � ekpecdqp� ekql
Sl j [ he[ Öp�` ^l kl j ê �col t qd�[ k_�_` s` hl mj ` kq�aol j �� � � � �ql �� � � � À

� À� �P` oel _�@s` o[ c` �Fol t qd�R[ q̀ �l a�R` [ h�FCP�[ k_�FCP�P` o�B[ meq[
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@�^l j m[ o[ qes` � [ k[ hvpep� l a�` ^l kl j ê �col t qd�m̀ oal oj [ k^` � [ j l kc� IF@C�^l r kqoè p� l s` o

qd` � h[ pq� _` ^[ _` Ã� ] [ p̀ _� l k� Wl oh_� A[ kg� _[ q[ Ã� pdl t p� qd[ q� Sl j [ he[ Öp� ` ^l kl j ê � col t qd

ò ^l o_�epÂ

���Bl j m[ o[ ] h̀ �ql �K` kv[ Öp�[ s` o[ c` �col t qd�m̀ oal oj [ k^` À

���Sr m̀ oel o�ql �Sr _[ kÖpÃ�t dê d�a[ ^` _�ekpq[ ] eheqv�al o�k` [ ohv�d[ ha�l a�qd` �_` ^[ _` À

���L[ ccekc�] ` dek_�qd[ q�l a�l qd` o�IF@C�k[ qel kpÀ

Tdep� ^l j m[ o[ qes` � [ k[ hvpep� mol se_` p� s[ hr [ ] h̀ � ekpecdqp� ekql � Sl j [ he[ Öp� ` ^l kl j ê � col t qd

m̀ oal oj [ k^` �ò h[ qes` �ql �eqp�ò cel k[ h�m̀ ` opÀ

� À� �R` cel k[ h�D̂ l kl j ê �Fol t qd�Bl j m[ oepl kÂ�Sl j [ he[ �[ k_�Iqp�N` ecd] l op

Eecr ò �¯� À� °�D̂ l kl j ê �Fol t qd�ek�Sl j ` �IF@C�Bl r oqè opÃ�@s` o[ c` �P` oel _�l a�� � � � �ç�� � � �
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El o� eks` pqec[ qekc� qd` � ej m[ ^qp� l a� chl ] [ h� ` ^l kl j ê � qò k_p� [ k_� ` kseol kj ` kq[ h� oepgp� l k
` ^l kl j ê �col t qd�ek�Sl j [ he[ �_r oekc�qd` �m̀ oel _� �̄ � � � �ê�� � � � °Ã�t l oh_�ekah[ qel kÃ�[ �_r j j v
s[ oe[ ] h̀ �` umò ppekc�^hej [ q̀ �^d[ kc` �[ k_�[ �qò k_�s[ oe[ ] h̀ �t ` ò �r p̀ _�[ p�ò cò ppl opÀ�Td`
[ s` o[ c` �` ^l kl j ê �col t qd�o[ q̀ �ek�Sl j [ he[ � l s` o�qd` �m̀ oel _Ã�ekahr ` k^` _�] v�ekq̀ ok[ qel k[ h
` s` kqp�[ k_�` kseol kj ` kq[ h�a[ ^ql opÃ�ò [ ^d` _�� À� « �[ k_�t [ p�pq[ qepqê [ hhv�peckeaê [ kq�[ q��« À
Td` �ò pr hqp�ehhr pqo[ q̀ _�qd[ q�] l qd�t l oh_�ekah[ qel k�[ k_�` kseol kj ` kq[ h�oepgp�_` q̀ o�` ^l kl j ê
col t qd� ek� Sl j [ he[ À� Ik� m[ oqê r h[ oÃ� [ � �« � ek^ò [ p̀ � ek� t l oh_� ekah[ qel k� ò _r ^` p� ` ^l kl j ê
col t qd� ] v� � À� � « À�Td` � ` pqej [ q̀ _� p̀ kpeqeseqv�^l ` aaê è kq�ep�peckeaê [ kq� [ q� � � « À� Iq�ep� t l oqd
kl qekc�qd[ q�t l oh_�ekah[ qel k�ep�` pqej [ q̀ _�[ q�� À� � « �l k��[ s` o[ c` �l s` o�qd` �m[ pq�qt l �_` ^[ _` pÃ
t eqd�� À� � « �[ k_�� À�� « �al o�qd` �m̀ oel _p� �̄ � � � �ê�� � � � °�[ k_� �̄ � � � �ê�� � � � °Ã�ò pm̀ ^qes` hvÀ�Ok
qd` �l qd` o�d[ k_Ã�pdl ^gp�ò mò p̀ kq̀ _�ek�^hej [ q̀ �^d[ kc` �ek�qd` �v` [ op�� � � � Ã�� � � � �ê�� � � � Ã
peckeaê [ kqhv� hl t ` ò _� ` ^l kl j ê � col t qd� ek� Sl j [ he[ � ] v� [ k� ` pqej [ q̀ _� j [ ckeqr _` � l a
^l ` aaê è kq� ò [ ^d` _� �̄ À�� °À� Td` � PçV[ hr ` � l a� qd` � q� pq[ qepqê � ep� al r k_� ql � ] ` � �̄ À� � � � °Ã
` umò ppekc�[ �s` ov�decd�peckeaê [ k^` �h̀ s` hÀ�Td` p̀ �ò pr hqp�[ pp̀ oq�qd[ q�` ^l kl j ê �col t qd�ek
Sl j [ he[ � ep� j l ò � ò pml kpes` � ql � ^hej [ q̀ � ^d[ kc` � qd[ k� chl ] [ h� ` ^l kl j ê � qò k_pÃ� [ � ò pr hq
t dê d� ep� k[ qr o[ h� pek^` � qd` � ` ^l kl j v� _` m̀ k_p� h[ oc` hv� l k� [ coê r hqr o[ h� [ ^qeseqvÀ� Tdr pÃ
] r eh_ekc�ò pehè kq�^[ m[ ^eqè p�j [ qq̀ o�al o�pr pq[ ekekc�` ^l kl j ê �col t qd�ek�qd` �^l r kqovÀ

� À� �Ij m[ ^qp�l a�Fhl ] [ h�D̂ l kl j ê �Tò k_p�[ k_�Dkseol kj ` kq[ h�Repgp�l k
D̂ l kl j ê �Fol t qd

Rl ] r pq� ` ^l kl j ê � col t qd�ep�qd` � ^[ meq[ h� [ ^^r j r h[ qel k�qd[ q� ] ` k` aeqp�qd` �ml l o� m̀ l mh̀ �ek
qd` � ^l r kqov� ¯mol � ml l o� col t qd°À� Tl � eks` pqec[ q̀ � qdep� [ ocr j ` kqÃ� qdep� p̀ ^qel k� q̀ pqp� qd`
ej m[ ^q� l a� ` ^l kl j ê � col t qd�ek�Sl j [ he[ � l k� sr hk` o[ ] eheqv�ek_` u� r pekc�_[ q[ � ^l hh̀ ^q̀ _�al o
qd` �R[ _] l r _�Ukes` opeqv�Fhl ] [ h�Sr os` vp� �̄ � � � °À�C[ q[ �[ ò �[ s[ eh[ ] h̀ �al o�qd` �m̀ oel _� �̄ � � �
ê�� � � � °À�Td` �[ k[ hvpep�` uq̀ k_p�qd` �_[ q[ �ql �� � � � �] v�[ mmhvekc�[ �qò k_�` nr [ qel kÀ�Td` �OLS
j ` qdl _�p̀ os` p�[ p�qd` �ò cò ppel k�[ mmol [ ^dÀ�Td` �aek_ekcp�ò s` [ h�qd[ q�` ^l kl j ê �col t qd
ek� Sl j [ he[ � ep� ekp̀ kpeqes` � ek� ò _r ^ekc� sr hk` o[ ] eheqv� ek� qd` � ^l r kqovÀ� Ik� m[ oqê r h[ oÃ� qd`
ek^ò [ p̀ � ek� ` ^l kl j ê � col t qd� ] v� �« � ò _r ^` p� sr hk` o[ ] eheqv� ek_` u� ] v� l khv� � À� � « À� Td`
` pqej [ q̀ _� ` h[ pqê eqv� ep� peckeaê [ kq� [ q� �« À� Iq� ep� t l oqd� kl qekc� qd[ q� sr hk` o[ ] eheqv� ek_` u� al o
Sl j [ he[ � d[ p� ò _r ^` _� aol j � � � � « � ek� � � � � � ql � � � « � ek� � � � � Ã� qd` k� ql � � � « � ek� � � � � À� Tdep
[ k[ hvpep�peckeaè p�[ �pej mh̀ �^l oò h[ qel k�^l ` aaê è kq�l a� ç̄� À� � � °�] ` qt ` ` k�` ^l kl j ê �col t qd
[ k_�sr hk` o[ ] eheqv�ek_` uÀ

� À� �Duq̀ kq�ql �Wdê d�D̂ l kl j ê �Fol t qd�ek�Sl j [ he[ �ep�Pol �Pl l o
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Eecr ò �¯� À� °�Vr hk` o[ ] eheqv�Ik_` u�al o�Sl j [ he[ �¯� � � � �ç�� � � � °
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A[ p̀ _�l k�[ �pej mh̀ �@RIM@�j l _` h�[ k_�depql oê [ h�_[ q[ �l k�ò [ h�FCP�aol j �� � � � �ql �� � � � Ã�[
al ò ^[ pq� l a� Sl j [ he[ Öp� ` ^l kl j ê � col t qd� ep� mò p̀ kq̀ _Ã� ` uq̀ k_ekc� r m� ql � � � � � Ã� [ p
ehhr pqo[ q̀ _�ek�qd` �al hhl t ekc�aecr ò À

� À� �Sl j [ he[ Öp�D̂ l kl j ê �Fol t qd�El ò ^[ pqÂ�� � � � �ç� � � �

Eecr ò �¯� À� °�Pol f` ^q̀ _�D̂ l kl j ê �Fol t qd�R[ q̀ �al o�Sl j [ he[ �¯� � � � �ê�� � � � °
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Tl �mol j l q̀ �` ^l kl j ê �col t qd�ek�Sl j [ he[ Ã�[ �j r hqea[ ^` q̀ _�[ mmol [ ^d�ep�ò nr eò _Ã
al ^r pekc� l k� s[ oel r p� p̀ ^ql op� [ k_� [ __ò ppekc� r k_` ohvekc� ^d[ hh̀ kc` pÀ� H` ò � [ ò
p̀ s` o[ h�g` v�ml hê v�l mqel kpÂ

Dkd[ k^ekc�@coê r hqr o[ h�Pol _r ^qeseqv
Sek^` �[ coê r hqr ò �ò j [ ekp�[ �^l ok` opql k` �l a�qd` �Sl j [ he�` ^l kl j vÃ�ml hê v�l mqel kp�ql
ek^ò [ p̀ �mol _r ^qeseqv�ek^hr _` Â

�����Ij mh̀ j ` kqekc�^hej [ q̀ çpj [ oq�mo[ ^qê ` pÀ

����To[ ekekc�a[ oj ` op�ek�pr pq[ ek[ ] h̀ �[ coê r hqr o[ h�q̀ ^dkenr ` p�[ k_�q̀ ^dkl hl cè pÀ

�����Ij mol sekc�eooec[ qel k�pvpq̀ j p�se[ �eks` pqekc�ek�eooec[ qel k�ekao[ pqor ^qr ò À

�����Pol se_ekc�ej mol s` _�p̀ ` _pÀ

�����E[ ^eheq[ qekc�[ coê r hqr o[ h�aek[ k^ekc�^l k_eqel kpÃ�[ k_�[ qqo[ ^qekc�pr mml oq�al o�a[ oj ` op
aol j �ekq̀ ok[ qel k[ h�l oc[ kex[ qel kpÀ

Ces` opeaê [ qel k�l a�qd` �D̂ l kl j v
Tl �ò _r ^` �_` m̀ k_` k^` �l k�[ �pekch̀ �p̀ ^ql o�[ k_�^ò [ q̀ �[ �j l ò �ò pehè kq�` ^l kl j vÃ
Sl j [ he[ � pdl r h_� _es` opeav� eqp� ` ^l kl j v� ] v� ` um[ k_ekc� ekql � k` t � [ ò [ pÃ� pr ^d� [ p
ek_r pqovÃ� ql r oepj Ã� [ k_� ò k` t [ ] h̀ � ` k` ocvÀ� Tdep� pqo[ q̀ cv� t ehh� d` hm� ò _r ^` � oepgpÃ
^ò [ q̀ � j l ò � fl ] � l mml oqr keqè pÃ� ek^ò [ p̀ � ` ^l kl j ê � pq[ ] eheqvÃ� [ k_� ` kd[ k^`
cl s` okj ` kq�ò s` kr ` À

Pol j l qekc�Poes[ q̀ �S` ^ql o�C` s` hl mj ` kq
Td` �moes[ q̀ �p̀ ^ql o�ep�nr eq̀ �ej ml oq[ kq�al o�fl ] �^ò [ qel k�[ k_�` ^l kl j ê �_es` opeaê [ qel kÀ
Pl hê è p�ek^hr _` Â

�����Sr mml oqekc�Mê ol Ã�Sj [ hhÃ�[ k_�M` _er j �Dkq̀ omoep̀ pÀ

�����E[ ^eheq[ qekc�[ ^^` pp�ql �aek[ k^` À

�����Pol se_ekc�qo[ ekekc�[ k_�mol j l qekc�j [ og` q�ekal oj [ qel k�pvpq̀ j pÀ

�����Dk^l r o[ cekc�eks` pqj ` kq�ek�g` v�p̀ ^ql opÀ

Iks` pqekc�ek�Ikao[ pqor ^qr ò
Ikao[ pqor ^qr ò � _` s` hl mj ` kq� ep� seq[ h� al o� ^l kk` ^qekc� m̀ l mh̀ � [ k_� j [ og` qpÃ� [ k_
a[ ^eheq[ q̀ p�qo[ _` � ] l qd�_l j ` pqê [ hhv� [ k_�ekq̀ ok[ qel k[ hhvÀ�K` v� [ ò [ p� l a�al ^r p�pdl r h_
ek^hr _` Â

�����Ij mol sekc�ol [ _pÃ�ml oqpÃ�[ k_�[ eoml oqp�al o�` kd[ k^ekc�hl cepqê p�` aaê è k^vÀ

�����Al l pqekc�` k` ocv�pr mmhv�m[ oqê r h[ ohv�aol j �ò k` t [ ] h̀ �pl r ô ` pÀ

� � � Dum[ k_ekc� [ ^^` pp� ql � ` h̀ ^qoê eqv� pm̀ ^e[ hhv� al o� mol _r ^qes` � [ ^qeseqè p� [̄ coê r hqr ò
[ k_�ek_r pqov°À

� À� �Pl hê v�Omqel kp�al o�Dkd[ k^ekc�D̂ l kl j ê �Fol t qd�ek�Sl j [ he[ Â



Ar eh_ekc�Hr j [ k�B[ meq[ h

Iks` pqekc�ek�pl ^e[ h�^[ meq[ h�[ k_�pgehhp�_` s` hl mj ` kq�ep�ar k_[ j ` kq[ h�al o�cr [ o[ kq̀ ` ekc

hl kcçq̀ oj �` ^l kl j ê �col t qdÀ�Ik�qdep�ò c[ o_Ã�qd` �al hhl t ekc�ò ^l j j ` k_[ qel kp�[ ò

^or ^e[ hÂ

�����Dkpr oekc�nr [ heqv�` _r ^[ qel k�ql �^ò [ q̀ �j l ò �pgehh̀ _�t l ogal ô ` À

�����Pol se_ekc�sl ^[ qel k[ h�qo[ ekekc�mol co[ j p�ql �j ` ` q�h[ ] l r o�j [ og` q�_` j [ k_pÀ

�����E[ ^eheq[ qekc�q̀ ^dkl hl cv�qo[ kpà o�[ k_�[ ^^` pp�ql �q̀ ^dkl hl cvÀ

�����Dk^l r o[ cekc�q̀ ^dkê [ h�[ k_�q̀ ^dkl hl cê [ h�` _r ^[ qel kÀ

�����Dpq[ ] hepdekc�[ k_�pr mml oqekc�` _r ^[ qel k[ h�mh[ qal oj pÀ

L` s` o[ cekc�T` ^dkl hl cv�[ k_�Ikkl s[ qel k

@_l mqel k�l a�` j ] o[ ^ekc�_eceq[ h�q̀ ^dkl hl cè p�^[ k�_oes` �` aaê è k^v�[ ^ol pp�s[ oel r p

p̀ ^ql opÂ

�����Pol j l qekc�_eceq[ h�aek[ k^` �se[ �` um[ k_ekc�j l ] eh̀ �] [ kgekc�p̀ osê ` p�ek�l o_` o�ql

ek^ò [ p̀ �aek[ k^e[ h�ek^hr pel kÀ

�����Dk^l r o[ cekc�[ k_�pml kpl oekc�ekkl s[ qel k�] v�pr mml oqekc�q̀ ^d�pq[ oqr mpÀ

�����Pol se_ekc�_eceq[ h�` uq̀ kpel k�p̀ osê ` p�al o�a[ oj ` op�[ k_�j [ kr a[ ^qr ò opÀ

Sqò kcqd` kekc�F l s` ok[ k^` �[ k_�Ikpqeqr qel kp

Ikpqeqr qel kp� [ ò � qd` � al r k_[ qel k� l a� [ � pq[ ] h̀ � [ k_� mol pm̀ ol r p� ` ^l kl j vÀ� Tl � [ ^dè s`

qdepÃ� Sl j [ he[ � pdl r h_� moel oeqex` � pqò kcqd` kekc� eqp� cl s` ok[ k^` � [ k_� ekpqeqr qel kpÃ

al ^r pekc�l kÂ

�����Ar eh_ekc�^[ m[ ^eqè p�l a�mr ] hê �p̀ ^ql o�` j mhl v` ` p�qdol r cd�nr [ heaê [ qel k�[ k_�qo[ ekekcÀ

�����Ij mol sekc�qo[ kpm[ ò k^v�[ k_�[ ^^l r kq[ ] eheqv�al o�mr ] hê �aek[ k^` �j [ k[ c` j ` kqÀ

�����Eecdqekc�^l oor mqel k�[ k_�[ hh�pl oqp�l a�r k_` ocol r k_�` ^l kl j v�[ ^qeseqè pÀ

����Dkd[ k^ekc�L` c[ h�Eo[ j ` t l ogp�[ k_�p̀ qqekc�^h̀ [ o�ò cr h[ qel kp�qd[ q�mol q̀ ^q�mol m̀ oqv

oecdqp�[ k_�a[ ^eheq[ q̀ �] r pek` pp�l m̀ o[ qel kpÀÀ
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Sl j [ he[ Öp�h[ ] l r o�al ô ` �d[ p�` um̀ oè k^` _�peckeaê [ kq�col t qd� l s` o�qd` �m[ pq�qt ` kqv�v` [ opÃ
ek^ò [ pekc�aol j �� À� �j ehhel k�ek�� � � � �ql �� À� �j ehhel k�ek�� � � � �[ k_�� À� �j ehhel k�ek�� � � � À�A[ p̀ _
l k�qd` �[ s` o[ c` �^l j ml r k_�col t qd�o[ q̀ Ã�t dê d�ep�^[ ĥ r h[ q̀ _�[ ^^l o_ekc�ql �qd` �` pqej [ q̀ �l a
qd` � c` k` o[ h� qò k_� ar k^qel kÃ� qd` � [ s` o[ c` � h[ ] l r o� al ô ` � col t qd� o[ q̀ � l s` o� qd` � m[ pq� qt l
_` ^[ _` p�t [ p�� À� « � t̄ eqd�[ k�[ s` o[ c` �col t qd�o[ q̀ �l a�� À� « �_r oekc�qd` �m̀ oel _�� � � � ç� � � � Ã
[ k_� [ k� [ s` o[ c` � col t qd� o[ q̀ � l a� �À� « � _r oekc� qd` � m̀ oel _� � � � � ç� � � � °À� Td` � ` sl hr qel k� l a
h[ ] l r o�al ô ` �ek�Sl j [ he[ �ep�ò h[ qes` hv�dl j l c` k` l r pÃ�t eqd�[ �� � À� « �^l ` aaê è kq�l a�s[ oe[ qel kÀ
Ok�[ s` o[ c` Ã�t l j ` k� j [ g` � r m�[ mmol uej [ q̀ hv� l k` çqdeo_� l a�qd` �h[ ] l r o�al ô ` � �̄ �« °Ã�t deh̀
j ` k�^l j moep̀ �phecdqhv� j l ò �qd[ k�qt l çqdeo_pÀ�Td` �h[ ] l r o�al ô ` � [ ^^l r kqp�al o� � � « � l a�qd`
ml mr h[ qel kÃ� ek_ê [ qekc� [ � decd� _` m̀ k_` k^v� o[ qel � l a� � � « À� Tdep� peqr [ qel k� k` ^` ppeq[ q̀ p
pr ] pq[ kqe[ h�` aal oqp�aol j �cl s` okj ` kq�[ r qdl oeqè pÃ�k[ qel k[ h�[ k_�ekq̀ ok[ qel k[ h�l oc[ kex[ qel kp
ql �[ __ò pp�qd` �k` ` _p�l a�^deh_ò k�[ k_�qd` �` h_` ohvÀ

L@AOUR�EORBD
@NC�UNDMPLOYMDNT

� À� �Sl j [ he[ Öp�L[ ] l r o�El ô ` Â�Sex` Ã�P[ oqê em[ qel kÃ
[ k_�F` k_` o�Cvk[ j ê p

�&�K�D�S�W�H�U����

Eecr ò �¯� À� °�L[ ] l r o�El ô ` �ek�Sl j [ he[ �[ p�« �l a�Tl q[ h�Pl mr h[ qel kÃ�� � � � �ê�� � � �
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L[ ] l r o� al ô ` � m[ oqê em[ qel k� o[ q̀ � ek� Sl j [ he[ � ò j [ ekp� hl t Ã� [ s` o[ cekc� � � « � al o� j ` k� [ k_
� � « �al o�t l j ` k�] ` qt ` ` k�� � � � �[ k_�� � � � À�@q�qd` �k[ qel k[ h�h̀ s` hÃ�qd` �l s` o[ hh�m[ oqê em[ qel k
o[ q̀ �pq[ k_p�[ q�� � « À�Nl q[ ] hvÃ�j [ h̀ �m[ oqê em[ qel k�d[ p�] ` ` k�_` ^hekekc�[ q�[ k�[ kkr [ h�o[ q̀ �l a
� À� � « Ã� t deh̀ � à j [ h̀ � m[ oqê em[ qel k� d[ p� ] ` ` k� ek^ò [ pekc� [ q� � À� � « � m̀ o� v` [ oÀ
Bl kp̀ nr ` kqhvÃ�qd` � k[ qel k[ h�m[ oqê em[ qel k�o[ q̀ � d[ p� ] ` ` k�_` ^ò [ pekc� ] v� � À�� « � [ kkr [ hhvÀ
Td` �al hhl t ekc�aecr ò �_` mê qp�qd` �qò k_�l a�h[ ] l r o�al ô ` �m[ oqê em[ qel k�ek�Sl j [ he[ �l s` o�qej ` À

Eecr ò �¯� À� °�L[ ] l r o�El ô ` �P[ oqê em[ qel k�R[ q̀ �ek�Sl j [ he[ Ã�� � � � �ç�� � � �

�w���7�+�Æ�Ð�������­�.�Ð�Ì�����
���#�­�4�­���å�+���	 ���4�ì�Ð���” ���+���Ì�����­�
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Td` � Sl j [ he� cl s` okj ` kq� d[ p� aek[ hex` _� [ � N[ qel k[ h� Dj mhl vj ` kq� Pl hê v� �̄ � � � °� [ ej ` _� [ q
mol se_ekc�pr pq[ ek[ ] h̀ � ` j mhl vj ` kq� l mml oqr keqè pÀ�Tdep�ml hê v�al ^r p̀ p� l k�qdò ` �moel oeqv
[ ò [ pÂ�pqò kcqd` kekc�qd` �moes[ q̀ �p̀ ^ql oÃ�fl ] �^ò [ qel k�qdol r cd�mol j l qel k�l a�j ê ol Ã�pj [ hhÃ
[ k_� j ` _er j � ` kq̀ omoep̀ pÃ� [ k_� ` kd[ k^ekc� h[ ] l r o� j [ og` q� cl s` ok[ k^` À� Av� [ ^qes` hv
` kc[ cekc�qd` �moes[ q̀ �p̀ ^ql oÃ�qd` �cl s` okj ` kq�^[ k�^ò [ q̀ �[ k�` kseol kj ` kq�^l k_r ^es` �ql
fl ] �^ò [ qel kÃ�t dê d�ep�` pp̀ kqe[ h�ces` k�qd[ q�l s` o�� � « �l a�qd` �ml mr h[ qel k�ep�] ` hl t �� � �v` [ op
l a�[ c` �¯Sl j [ he[ �Mekepqov�l a�L[ ] l r o�[ k_�Sl ^e[ h�@aa[ eopÄ�Ml LS@Ã�� � � � °À

Sl j [ he[ Öp�Yl r qd�Dkc[ c` j ` kq�Ikeqe[ qes` p�t ` ò �h[ r k^d` _�ek�� � � � Ã�t eqd�qd` �N[ qel k[ h�Yl r qd
C` s` hl mj ` kq� Ikeqe[ qes` � ] ` ekc� [ � g` v� mol co[ j � [ ej ` _� [ q� mol j l qekc� fl ] � ^ò [ qel k� [ k_
` ^l kl j ê � ò ^l s` ov� [ j l kc� vl r kc� m̀ l mh̀ À� Tdep� ekeqe[ qes` � ò ^l ckex` p� qd` � ^oeqê [ h� ol h̀
vl r qd�mh[ v�ek�k[ qel kç] r eh_ekc�[ k_�p̀ ` gp�ql �al pq̀ o�[ �p̀ kp̀ �l a�l t k` opdem�[ j l kc�vl r kc` o
c` k` o[ qel kpÀ�

� À� �F l s` okj ` kq�Ikeqe[ qes` p�al o�Jl ] �Bò [ qel k�ek�Sl j [ he[
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Td` � ekeqe[ qes` � [ heckp� t eqd� qd` � Sl j [ he� k[ qel k[ h� pqo[ q̀ cv� al o� mò s` kqekc� [ k_� ^l r kq̀ oekc
sel h̀ kq� ` uqò j epj Ã� ` j md[ pexekc� ^l j j r keqv� ` kc[ c` j ` kq� [ k_� vl r qd� ò pehè k^` À
@__eqel k[ hhvÃ� qd` � mol co[ j � al ^r p̀ p� l k� ` j ml t ` oekc� vl r qd� ql � m[ oqê em[ q̀ � ek� _` ^epel kç
j [ gekc� mol ^` pp̀ p� [ k_� mol j l qekc� pl ^e[ h� ^l d` pel kÀ� Av� ` kc[ cekc� vl r qd� ek� k[ qel kç
] r eh_ekc� [ ^qeseqè pÃ� Sl j [ he[ � [ ej p� ql � d[ ok` pp� qd` � ` k` ocv� [ k_� ^ò [ qeseqv� l a� eqp� vl r kc
ml mr h[ qel k�ql �_oes` �` ^l kl j ê �col t qd�[ k_�pq[ ] eheqvÀ

@q�qd` � k[ qel k[ h� h̀ s` hÃ� [ ] l r q� [ � aeaqd� l a�qd` � h[ ] l r o�al ô ` � ep� r k` j mhl v` _À�Tdep� [ h[ oj ekchv
decd�o[ q̀ Ã�t dê d�ep� � ç� �qej ` p�qd` �k[ qr o[ h�r k` j mhl vj ` kq�o[ q̀ Ã�d[ p� [ �_` ] eheq[ qekc�ej m[ ^q
l k�qd` �^l r kqovÖp�` ^l kl j ê �m̀ oal oj [ k^` �[ k_�pl ^e[ h�t ` hhç] ` ekcÀ�@�] ò [ g_l t k�] v�c` k_` o
ò s` [ hp�qd[ q�r k` j mhl vj ` kq�_epmol ml oqel k[ q̀ hv�[ aà ^qp�t l j ` kÃ�t eqd�[ ol r k_�� � « � l a�qd`
à j [ h̀ � h[ ] l r o� al ô ` � r k[ ] h̀ � ql � aek_� ` j mhl vj ` kqÃ� ^l j m[ ò _� ql � � � « � l a� j ` kÀ� Nl q[ ] hvÃ
pl ^è q[ h� ] [ ooè op� ek� Sl j [ he[ Ã� ek^hr _ekc� ^r pql j p� [ k_� qo[ _eqel kpÃ� ò pqoê q� t l j ` kÖp
m[ oqê em[ qel k�ek�qd` �t l ogal ô ` À

� À� �@k[ hvpep�l a�Uk` j mhl vj ` kq�R[ q̀ �¯Tl q[ hÃ�M[ h̀ pÃ�[ k_�E` j [ h̀ p°Â

Eecr ò �¯� À� °�Uk` j mhl vj ` kq�R[ q̀ �ek�Sl j [ he[ Ã�� � � � �ç�� � � �
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R̀ j [ og[ ] hvÃ�qd` �kr j ] ` o�l a�r k` j mhl v` _�ek_ese_r [ hp�ep�ek^ò [ pekc�[ q�[ �o[ q̀ �^l j m[ o[ ] h̀
ql �qd` �ml mr h[ qel k�col t qd�o[ q̀ � �̄ À�« °À�@p�[ �ò pr hqÃ�qd` �r k` j mhl vj ` kq�o[ q̀ �d[ p�ò j [ ek` _
ò h[ qes` hv� pq[ ] h̀ � l s` o� qej ` À� Td` � r k` j mhl v` _� ml mr h[ qel k� d[ p� col t k� pq̀ [ _ehvÃ� aol j
[ mmol uej [ q̀ hv� �À� � � j ehhel k� ek� � � � � � ql � �À� � j ehhel k� ek� � � � � � [ k_� �À� � j ehhel k� ek� � � � � À� Td`
al hhl t ekc� aecr ò � mol se_` p� [ � sepr [ h� ò mò p̀ kq[ qel k� l a� qd` � ` pqej [ q̀ _� kr j ] ` o� l a
r k` j mhl v` _�ek_ese_r [ hp�ek�Sl j [ he[ �l s` o�qd` �m[ pq�qt l �_` ^[ _` pÀ

Eecr ò �¯� À� °�Nr j ] ` o�l a�Uk` j mhl v` _�P` opl kp�ek�Sl j [ he[ Ã�� � � � �ê�� � � �
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Tl � q̀ pq� @oqdr o� Ogr kÛp� dvml qd` pep� qd[ q� r k` j mhl vj ` kq� ekahr ` k^` p� k` c[ qes` hv� l k
` ^l kl j ê �col t qdÃ�pej mh̀ �ò cò ppel k�[ k[ hvpep�ep�[ _l mq̀ _Ã�r qehexekc�_[ q[ �al o�qt ` kqv�v` [ op
�̄ � � � � ê� � � � � °À� Td` � ò pr hqp� ò s` [ h� qd[ q� r k` j mhl vj ` kq� ek� Sl j [ he[ � d[ p� [ � peckeaê [ kq
_` qoej ` kq[ h� ` aà ^q� l k� ` ^l kl j ê � col t qdÀ� Sm̀ ^eaê [ hhvÃ� [ � �« � ek^ò [ p̀ � ek� r k` j mhl vj ` kq
h̀ [ _p�ql � [ k� � �« �_` ^ò [ p̀ �ek�` ^l kl j ê �col t qdÀ�Uk` j mhl vj ` kq�[ hl k` � [ ^^l r kqp�al o� � �«
l a� qd` � s[ oe[ qel kp� ek� ` ^l kl j ê � col t qdÃ� t eqd� [ k� ` pqej [ q̀ _� ` h[ pqê eqv� qd[ q� ep� pq[ qepqê [ hhv
peckeaê [ kq� [ q� �« À� Er oqd` oj l ò Ã� qd` � ^l oò h[ qel k� ] ` qt ` ` k� r k` j mhl vj ` kq� [ k_� ` ^l kl j ê
col t qd� ep� ç̄� À� � °Ã� ek_ê [ qekc� [ � pqol kc� k` c[ qes` � ò h[ qel kpdemÀ� Bl ks` op̀ hvÃ� ` ^l kl j ê
col t qd�d[ p�[ �hej eq̀ _�ej m[ ^q�l k�ò _r ^ekc�r k` j mhl vj ` kqÃ�[ p�[ ��« �ek^ò [ p̀ �ek�` ^l kl j ê
col t qd� l khv� _` ^ò [ p̀ p� qd` � r k` j mhl vj ` kq� o[ q̀ � ] v� � À� � « À� Td` p̀ � aek_ekcpÃ� ^l j ] ek` _
t eqd�qd` �ò pr hqp�aol j �qd` �mò sel r p�^d[ mq̀ oÃ�pr cc` pq�qd[ q�` ^l kl j ê �col t qd�ek�Sl j [ he[ �ep
kl q�] ` ekc�` aà ^qes` hv�r qehex` _�al o�pl ^e[ h�mol q̀ ^qel k�l o�[ __ò ppekc�sr hk` o[ ] eheqvÀ

� À� �Ij m[ ^q�l a�Uk` j mhl vj ` kq�l k�FCP�Fol t qd
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Tdep� p̀ ^qel k� eks` pqec[ q̀ p� qd` � ej m[ ^q� l a� [ _r hq� ehheq̀ o[ ^vÃ� _ol r cdqçò h[ q̀ _� pdl ^gpÃ� [ k_

mò sel r p� r k` j mhl vj ` kq� l k� ^r oò kq� r k` j mhl vj ` kq� ek� Sl j [ he[ � ] ` qt ` ` k� � � � � � [ k_

� � � � À�

@k� @RM@� j l _` h� t eqd� j [ uej r j � heg` hedl l _� ` pqej [ qel k� t [ p� ` j mhl v` _� ql � [ k[ hvx` � qd`

ò h[ qel kpdempÀ

Td` �ò pr hqp�ò s` [ hÂ

� À� �Uk` j mhl vj ` kq�ek�Sl j [ he[ Â�Lekgp�ql �Sl ^e[ h�[ k_�Bhej [ q̀ �Bd[ kc` �E[ ^ql op

@� pq[ qepqê [ hhv� peckeaê [ kq� ml peqes` � ^l oò h[ qel k� ] ` qt ` ` k� [ _r hq� ehheq̀ o[ ^v� [ k_

r k` j mhl vj ` kqÃ� t eqd� [ � �« � ek^ò [ p̀ � ek� ehheq̀ o[ ^v� [ ppl ^e[ q̀ _� t eqd� [ � � À� � « � oep̀ � ek

r k` j mhl vj ` kqÀ�Nl q[ ] hvÃ�Sl j [ he[ Öp� [ s` o[ c` � [ _r hq�heq̀ o[ ^v�o[ q̀ � l s` o�qd` �m[ pq�qt l

_` ^[ _` p�ep�[ mmol uej [ q̀ hv�� � « À

Sdl ^gpÃ�pr ^d�[ p�_ol r cdqpÃ�peckeaê [ kqhv�` u[ ^` o] [ q̀ �r k` j mhl vj ` kqÀ

Pò sel r p� r k` j mhl vj ` kq� d[ p� [ � pq[ qepqê [ hhv� peckeaê [ kq� ml peqes` � ò h[ qel kpdem� t eqd

^r oò kq�r k` j mhl vj ` kqÀ

Td` � j l _` hÖp� ek_` m̀ k_` kq� s[ oe[ ] h̀ p� ` umh[ ek� [ ol r k_� � � « � l a� qd` � s[ oe[ qel k� ek

r k` j mhl vj ` kqÀ

Td` �` pqej [ q̀ _�j l _` h�ep�pq[ qepqê [ hhv�ol ] r pq� āò ` �l a�ò cò ppel k�mol ] h̀ j p°À

Ik� ^l k^hr pel kÃ� qd` � @RM@� j l _` h� _` j l kpqo[ q̀ p� qd[ q� [ _r hq� ehheq̀ o[ ^vÃ� ^hej [ q̀ çò h[ q̀ _

pdl ^gpÃ� [ k_� h[ cc` _� r k` j mhl vj ` kq� [ hh� d[ s` � peckeaê [ kq� ò h[ qel kpdemp� t eqd� ^r oò kq

r k` j mhl vj ` kqÀ� Td` p̀ � aek_ekcp� ^[ k� ekal oj � ml hê vj [ g` op� [ k_� pq[ g` dl h_` op� ek

_` s` hl mekc� q[ oc` q̀ _� pqo[ q̀ cè p� ql � [ __ò pp� [ _r hq� ehheq̀ o[ ^v� [ k_� j eqec[ q̀ � qd` � ej m[ ^q� l a

pdl ^gpÃ�r hqej [ q̀ hv�ò _r ^ekc�r k` j mhl vj ` kq�ek�Sl j [ he[ À



Tl � [ __ò pp� qd` � ^d[ hh̀ kc` p� l a� h[ ] l r o� al ô ` � m[ oqê em[ qel k� [ k_� r k` j mhl vj ` kq� ek
Sl j [ he[ Ã� qd` � al hhl t ekc� ml hê è p� pdl r h_� ] ` � ej mh̀ j ` kq̀ _� ql � mol j l q̀ � h[ ] l r o� al ô `
m[ oqê em[ qel kÃ� m[ oqê r h[ ohv� [ j l kc� vl r qd� [ k_� t l j ` kÃ� t deh̀ � [ hpl � ò _r ^ekc� l s` o[ hh
r k` j mhl vj ` kq�o[ q̀ pÂ

Dnr emmekc�Ik_ese_r [ hp�t eqd�R` h̀ s[ kq�Sgehhp�al o�Ij mol sekc�Dj mhl v[ ] eheqvÂ
Tdep�ek^hr _` pÂ

� À� �Pl hê è p�al o�Pol j l qekc�L[ ] l r o�El ô ` �P[ oqê em[ qel k�[ k_�R` _r ^ekc
Uk` j mhl vj ` kq�ek�Sl j [ he[

P@FD��� �������BH@PTDR��

M` kql opdem�ekeqe[ qes` pÀ

O^^r m[ qel kçpm̀ ^eaê �pgehhp�qo[ ekekcÀ

@mmò kqê ` pdem�l mml oqr keqè p�qd[ q�^[ q̀ o�ql �qd` �k` ` _p�l a�] l qd�vl r qd�[ k_�t l j ` kÀ

Sr mml oqekc�Dkqò mò k` r opdemÂ
@p� p̀ haç̀ j mhl vj ` kq� [ ^^l r kqp� al o� j l ò � qd[ k� qt l çqdeo_p� l a� Sl j [ he[ Öp� t l ogal ô ` Ã
pr mml oqekc�` kqò mò k` r opdem�ep�^oeqê [ h�al o�` ^l kl j ê �_` s` hl mj ` kq�se[ Â

E[ ^eheq[ qekc� [ ^^` pp� ql � aek[ k^` � se[ � co[ kqp� l o� j ê ol aek[ k^ekc� l mqel kp� q[ ehl ò _� al o
vl r kc�` kqò mò k` r op�[ k_�t l j ` kÀ

P[ oqk` opdemp�t eqd�hl ^[ h�moes[ q̀ �p̀ ^ql oÀ

Ar eh_ekc�N` qt l ogp� [ k_�Bl j j r keqv�Hr ] p�al o�pd[ oekc� ò pl r ô ` pÃ�gkl t h̀ _c` Ã� [ k_
l mml oqr keqè p�[ j l kc�^ò [ qes` �mol à ppel k[ hp�ek�Sl j [ he[ À

Ikq̀ co[ qel k�t eqd�ò cel k[ h�[ k_�ekq̀ ok[ qel k[ h�ekpqeqr qel kp�pr ^d�[ p�@aoê [ k�C` s` hl mj ` kq
A[ kg�¯@aCA°Ã�IF@CÃ�Wl oh_�A[ kgÃ�[ k_�qd` �IMEÀ

Pol j l qekc�E` j [ h̀ �Dj mhl vj ` kqÂ
Tl � [ __ò pp� qd` � _epmol ml oqel k[ q̀ hv� decd� r k` j mhl vj ` kq� o[ q̀ p� [ j l kc� t l j ` kÃ
ar qr ò � ` j mhl vj ` kq� ml hê è p� pdl r h_� moel oeqex` � à j [ h̀ � fl ] � p̀ ` g` opÀ� Ok` � ml q̀ kqe[ h
pqo[ q̀ cv�ep�ql � h̀ s` o[ c` � qd` � pr ^^` pp� l a� ò j l q̀ � t l og� [ oo[ kc` j ` kqp� [ k_� t l ogekcç
aol j çdl j ` � j l _` hpÃ�[ mmhvekc�qd` j �[ ^ol pp�s[ oel r p�p̀ ^ql op�ql �^ò [ q̀ � j l ò �ah̀ ue] h̀
[ k_�[ ^^` ppe] h̀ �fl ] �l mml oqr keqè p�al o�t l j ` kÀ

Dkpr oekc� qd` � Up` � l a� N[ qel k[ h� L[ ] l r o� ek� qd` � Pol f` ^qp� Eek[ k^` _� ] v� El ò eck
Iks` pql opÂ
Tl � mol j l q̀ � hl ^[ h� ` ^l kl j ê � _` s` hl mj ` kq� [ k_� j [ uej ex` � qd` � ] ` k` aeqp� l a� al ò eck
eks` pqj ` kqÃ� eq� ep� ` pp̀ kqe[ h� ql � ` kpr ò � qd[ q� mol f̀ ^qp� aek[ k^` _� ] v� al ò eck� eks` pql op
moel oeqex` �qd` �r p̀ �l a�k[ qel k[ h�h[ ] l r oÀ�Tdep�^[ k�] ` �[ ^dè s` _�qdol r cdÂ
Ij mh̀ j ` kqekc�hl ^[ hex[ qel k�ml hê è p�qd[ q�ò nr eò �al ò eck�eks` pql op�ql �deò �[ �j ekej r j
m̀ ô ` kq[ c` �l a�hl ^[ h�t l og` opÀ

Pol se_ekc�qo[ ekekc�[ k_�^[ m[ ^eqvç] r eh_ekc�mol co[ j p�al o�k[ qel k[ h�h[ ] l r o�ql �` kd[ k^`
qd` eo�pgehhp�[ k_�^l j m̀ qeqes` k` ppÀ
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Dk^l r o[ cekc�al ò eck�eks` pql op�ql �m[ oqk` o�t eqd�hl ^[ h�] r pek` pp̀ p�[ k_�` kq̀ omoep̀ p�ql
mol j l q̀ �gkl t h̀ _c` �qo[ kpà o�[ k_�q̀ ^dkl hl cv�_eaar pel kÀ

Dpq[ ] hepdekc�[ �_[ q[ ] [ p̀ �l a�k[ qel k[ h�h[ ] l r o�ql �a[ ^eheq[ q̀ �j [ q̂ dj [ gekc�] ` qt ` ` k�hl ^[ h
t l og` op�[ k_�al ò eck�eks` pql opÀ

Oaà oekc� ek^` kqes` pÃ� pr ^d� [ p� q[ u� ] ò [ gp� l o� pr ] pe_è pÃ� ql � al ò eck� eks` pql op� t dl
moel oeqex` �qd` �r p̀ �l a�k[ qel k[ h�h[ ] l r oÀ

Sqò kcqd` kekc�h[ ] l r o�h[ t p�[ k_�ò cr h[ qel kp�ql �mol q̀ ^q�qd` �oecdqp�l a�k[ qel k[ h�h[ ] l r o
[ k_�mò s` kq�` umhl eq[ qel kÀ

El pq̀ oekc�R` cel k[ h�C` s` hl mj ` kq�A[ h[ k^` Â
Tl � _oes` � ` nr eq[ ] h̀ � col t qdÃ� fl ] � ^ò [ qel kÃ� [ k_� pl ^el ` ^l kl j ê � _` s` hl mj ` kqÃ� [
] [ h[ k^` _�[ mmol [ ^d�ql � ò cel k[ h�_` s` hl mj ` kq�ep�^or ^e[ hÀ�K` v�pqo[ q̀ cè p�ql � [ ^dè s`
qdep�ek^hr _` Â

Cepqoe] r qekc�mol _r ^qes` �[ k_�p̀ osê ` �[ ^qeseqè p�[ ^ol pp�_eaà ò kq�ò cel kp�l a�Sl j [ he[ À

Dk^l r o[ cekc�eks` pqj ` kqp�ek�or o[ h�[ ò [ p�[ k_�h̀ pp�_` s` hl m̀ _�ò cel kpÀ

Bò [ qekc�` ^l kl j ê �l mml oqr keqè p�[ k_�fl ] p�ek�r k_` op̀ os` _�[ ò [ pÀ

Pol j l qel k�l a�@coê r hqr o[ h�Ik_r pqoe[ hex[ qel kÂ
Sek^` � Sl j [ he[ � ep� [ k� [ co[ oe[ k� ` ^l kl j vÃ� [ coê r hqr o[ h� s[ hr ` � [ __eqel k� ep� decdhv
ej ml oq[ kq�al o�fl ] �^ò [ qel k�ek�qd` �^l r kqovÀ

@̂ ^` pp�ql �Duq̀ ok[ h�M[ og` qp
E[ ^eheq[ qekc� [ ^^` pp�ql � ] ol [ _` o� ò cel k[ h� [ k_�ekq̀ ok[ qel k[ h� j [ og` qp�se[ � ^l j j ` ô e[ h
[ cò ` j ` kqp� ^[ k� peckeaê [ kqhv� ` kd[ k^` � ` j mhl vj ` kq� l mml oqr keqè p� al o� Sl j [ he
` kqò mò k` r opÃ�[ k_�t ehh�d` hm�hl ^[ h�] r pek` pp̀ p�qdoes` À

Dkd[ k^ekc�C[ q[ çCoes` k�C` ^epel k�M[ gekcÂ
Tl � ekal oj � ` se_` k^` ç] [ p̀ _� ml hê v� _` ^epel kp� [ k_� l mqej ex` � dr j [ k� ò pl r ô `
r qehex[ qel kÃ�Sl j [ he[ �pdl r h_Â

Bl k_r ^q�ò cr h[ o�ml mr h[ qel k�^` kpr p̀ p�¯̀ ÀcÀÃ�` s` ov�� � �v` [ op°À

B[ oov�l r q�m̀ oel _ê �h[ ] l r o�j [ og` q�pr os` vp�¯̀ ÀcÀÃ�` s` ov�� �l o�� �v` [ op°À

Um_[ q̀ �[ k_�ò aek` �_[ q[ �^l hh̀ ^qel k�j ` qdl _p�ql �` kpr ò �[ ^^r o[ ^v�[ k_�ò h̀ s[ k^` À

H[ ok` ppekc�qd` �Pl q̀ kqe[ h�l a�R` j eqq[ k^` pÂ
Tl �r khl ^g�qd` �_` s` hl mj ` kq�ml q̀ kqe[ h�l a�ò j eqq[ k^` pÃ�Sl j [ he[ �^[ kÂ

Bd[ kk` h�_e[ pml o[ �ò j eqq[ k^` p�ql t [ o_p�aek[ k^ekc�mol _r ^qes` �mol f̀ ^qpÀ

Ij mh̀ j ` kq�ekeqe[ qes` p�ql �` k^l r o[ c` �_e[ pml o[ �eks` pqj ` kqÀ
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Iks` pqj ` kq�ep�qd` � ^d[ kc` �ek�pql ^g� l a� ^[ meq[ hÃ� [ k_�mh[ vp�g` v�ol h̀ p�ql � ò [ hex` � ` ^l kl j ê
col t qdÃ� ^ò [ qel k� l a� fl ] � l mml oqr keqè p� [ k_� al o� [ ^dè sekc� pr pq[ ek[ ] h̀ � _` s` hl mj ` kq
l ] f̀ ^qes` pÀ�R̀ [ hexekc�qd` p̀ � l ] f̀ ^qes` p�ò nr eò p�ekq̀ co[ q̀ _�` aal oqp�aol j � j r hqemh̀ �m[ oqè pÃ
ek^hr _ekc� qd` � cl s` okj ` kqÃ� _l j ` pqê � moes[ q̀ � p̀ ^ql oÃ� _l kl o� [ c` k^è pÃ� ò cel k[ h� [ k_
ekq̀ ok[ qel k[ h�aek[ k^e[ h�ekpqeqr qel kpÃ�[ ^[ _` j e[ Ã�al ò eck�eks` pql opÃ�[ k_�j [ kv�l qd` opÀ

@̂^l o_ekc� ql � qd` � Ukeq̀ _� N[ qel kp� Bl kà ò k^` � l k� To[ _` � [ k_� C` s` hl mj ` kq� ¯UNBT@CÃ
� � � � °Ã� qd` � Sl j [ he[ � El ò eck� Iks` pqj ` kq� L[ t � �̄ � � � °� pr j j [ oex` _� qd` � al oj p� l a� al ò eck
eks` pqj ` kq�[ p�al hhl t pÂ

El ò eck�eks` pqj ` kqÂ�Tdep�^[ k�] ` �j [ _` �ek�[ kv�l a�qd` �al hhl t ekcÂ

Bl ks` oqe] h̀ �^r oò k^v�pm̀ ^eaè _�] v�qd` �B` kqo[ h�A[ kg�l a�Sl j [ he[ �[ k_�_r hv�qo[ kpà oò _�ql
Sl j [ he[ À

M[ ^dek` ovÃ�` nr emj ` kqÃ�pm[ ò �m[ oqpÃ�ekpq[ hh[ qel kp� [ k_�^r oò kq�mol _r ^qel k�ekmr qpÃ�t dl p̀
ej ml oq[ qel k�ep�m̀ oj eqq̀ _�r k_` o�qd` �mò s[ ehekc�ej ml oq�h̀ ceph[ qel kÀ

Ikq̀ hh̀ ^qr [ h� mol m̀ oqv� _r hv� ò cepq̀ ò _� ek� Sl j [ he[ Ã� mol se_` _� eq� ep� k` ^` pp[ ov� al o� qd`
[ ^qeseqè p�ql �] ` �mr opr ` _�r k_` o�qd` �@mmol s` _�Iks` pqj ` kqÀ

Td` � [ j l r kq� l a� al ò eck� ^r oò k^v� pm̀ kq� l k� pqr _è p� [ k_� q̀ ^dkê [ h� _l ^r j ` kq[ qel kÃ
mò m[ ò _�ek�^l kk` ^qel k�t eqd�qd` �al ò eck�@mmol s` _�Iks` pqj ` kqÀ

Pol aeq�ò eks` pq̀ _Ã�l oecek[ qekc�aol j �al ò eck�eks` pqj ` kq�[ mmol s` _�ek�[ ^^l o_[ k^` �t eqd�qdep
h[ t À

S[ e_� eks` pqj ` kqÂ� Tdep� pd[ hh� ] ` � j [ _` � al o� qd` � mr oml p̀ � l a� qd` � ` pq[ ] hepdj ` kq� l o� qd`
` um[ kpel k�l a�[ k�` kq̀ omoep̀ �ek^l oml o[ q̀ _�[ k_�ò cepq̀ ò _�ek�Sl j [ he[ À

Td` �eks` pqj ` kq�j [ m�ces` p�moel oeqv�ql �al ò eck�eks` pqj ` kq�ek�qdl p̀ �[ ò [ p�t d` ò �eqÂ

Pr qp�Sl j [ he[ Ûp�dr j [ k�[ k_�k[ qr o[ h�ò pl r ô ` p�ql �mol _r ^qes` �r p̀ À

Ikqol _r ^` p�ekkl s[ qes` �q̀ ^dkl hl cv�pr eq̀ _�ql �qd` �^l r kqovÖp�^l k_eqel kpÀ

F` k` o[ q̀ p� k` t � ` [ okekcp� l o� p[ sekcp� l a� al ò eck� ` u^d[ kc` � qdol r cd� ` uml oqpÃ� ò pl r ô ` ç
] [ p̀ _�ej ml oq�pr ] pqeqr qel k�l o�p̀ osê ` �[ ^qeseqè pÀ

Bl kqoe] r q̀ p� ql � ò pml kpe] h̀ Ã� pr pq[ ek[ ] h̀ � _` s` hl mj ` kq� [ k_� ò cel k[ hhv� ] [ h[ k^` _
pl ^el ` ^l kl j ê �_` s` hl mj ` kqÀ
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� À� �A[ ^gcol r k_�l k�Iks` pqj ` kq�@̂ qp
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Td` �al hhl t ekc�ml ekqp�decdhecdq�ò ^` kq�` aal oqp�mr q�ek�mh[ ^` �ò c[ o_ekc�eks` pqj ` kq�ek
Sl j [ he[ Â
Ik� Nl s` j ] ` o� � � � � Ã� qd` � cl s` okj ` kq� l a� Sl j [ he[ � d` h_� qd` � aeopq� ` s` o� Ikq̀ ok[ qel k[ h
Iks` pqj ` kq� Bl kà ò k^` � [ p� [ k� l mml oqr keqv� ql � pdl t ^[ p̀ � eks` pqj ` kq� l mml oqr keqè pÃ
p̀ ^ql o[ h�pqr _è p�[ k_�qd` �c` k` o[ h�] r pek` pp�eks` pqj ` kq�^hej [ q̀ �ek�Sl j [ he[ À

El oj [ qel k� l a�qd` �Sl j [ he[ � Iks` pqj ` kq�Pol j l qel k�Oaaê ` �r k_` o�qd` �Mekepqov� l a�Ph[ kkekcÃ
Iks` pqj ` kq� [ k_� D̂ l kl j ê � C` s` hl mj ` kq� [ p� [ � pq[ qr ql ov� ] l _v� ql � mol j l q̀ � al ò eck
eks` pqj ` kqÃ�ò ] o[ k_�Sl j [ he[ Ã�a[ ^eheq[ q̀ �eks` pqj ` kq�` kqov�[ k_�ò q[ ekÃ�[ k_�ql �^l kqekr l r phv
[ _sl ^[ q̀ �al o�ej mol sep̀ _�eks` pqj ` kq�ml hê è pÀ

Tl � ` [ p̀ � _l ekc� ] r pek` ppÃ� qd` � Mekepqov� l a� Bl j j ` ô ` � [ k_� Ik_r pqov� d[ p� [ hò [ _v
ej mh̀ j ` kq̀ _� g` v� [ pm̀ ^qp� l a� qd` � D̂ l kl j ê � C` s` hl mj ` kq� Rl [ _j [ mÀ� Tdep� ek^hr _` p
_o[ aqekc� [ k_� ` k[ ^qekc� h̀ ceph[ qel k� ò h[ q̀ _� ql � hê ` kpekc� [ k_� ] r pek` pp� qo[ _` j [ ogpÃ
mol q̀ ^qekc�ekq̀ hh̀ ^qr [ h�mol m̀ oqv�oecdqpÃ�^l j m[ kv�h[ t �[ k_�l k` çpql m�pdl m�al o�] r pek` pp̀ p
[ k_� ^l j m[ kv� ò cepqo[ qel kÀ� Sr mml oq̀ _� ] v� qd` � ` pq[ ] hepdj ` kq� l a� qd` � Sl j [ he[ � Ar ò [ r � l a
Sq[ k_[ o_pÃ� g` v� mol _r ^qp� [ k_� p̀ osê ` p� t ehh� ] ` cek� ql � ekd` oeq� ] l qd� k[ qel k[ h� [ k_
ekq̀ ok[ qel k[ h�pq[ k_[ o_pÀ�Td` � ` u` ^r qel k� l a�NIPS� t ehh� ò nr eò � ^l kpe_` o[ ] h̀ � ` aal oqp�ql � ] `
j [ _` �ek�qd` �ej mol s` j ` kq�l a�qd` �al hhl t ekc�g` v�[ ò [ pÄ

Sl j [ he[ �Fl s` okj ` kq�ò mò p̀ kq̀ _�ek�qd` �Mekepqov�l a�Ph[ kkekcÃ�Iks` pqj ` kq�[ k_�D̂ l kl j ê
C` s` hl mj ` kq�¯Ml PIDC°Ã�h[ r k^d` _�qd` �N[ qel k[ h�Iks` pqj ` kq�Pol j l qel k�Sqo[ q̀ cv�¯NIPS°�ek
� � � � �ql � ] ` �` u` ^r q̀ _� l s` o�[ �m̀ oel _� l a�aes` �v` [ opÀ�Td` �NIPS�ep�r k_` omekk` _�] v�[ � p̀ q� l a
[ ^qeseqè p� [ ej ` _� [ q�^ò [ qekc� [ �a[ sl o[ ] h̀ � ` kseol kj ` kq�al o� [ ^^` h̀ o[ qekc� ] l qd�al ò eck� [ k_
_l j ` pqê �eks` pqj ` kqÀ�Td` � ] [ pê �moek^emh̀ p�r ml k� t dê d�qd` �k[ qel k[ h�pqo[ q̀ cv�d[ p� ] ` ` k
` pq[ ] hepd` _� ek� ò h[ qel k� ql � eks` pqj ` kq� mol ql ^l hp� [ k_� [ mmol [ ^d` p� l a� ^l l m̀ o[ qel k� [ k_
^l l o_ek[ qel k�[ ò �[ p�al hhl t pÂ

Nl kçCep̂ oej ek[ qel kÃ� Pol q̀ ^qel k� l a� Pol m̀ oqvÃ� Iks` pql o� Foè s[ k^` pÃ� Sej mheaê [ qel k� l a
Sl j [ he[ � N[ qel k[ h� Iks` pqj ` kq� Pol j l qel k� Bl _` pÃ� Pr ] hê � Poes[ q̀ � Ce[ hl cr ` Ã� N[ qel k[ h
Tò [ qj ` kqÃ� El ò eck� Ceò ^q� Iks` pqj ` kqÃ� Ce[ pml o[ � Iks` pqj ` kqÃ� Ar pek` pp� Pol ^` pp
Sej mheaê [ qel k�qdol r cd�Dçcl s` ok[ k^` Ã�Kkl t h̀ _c` �D̂ l kl j v�ql �Pol j l q̀ �Hr j [ k�B[ meq[ hÃ
Ar pek` pp� Pol ^` pp� Sej mheaê [ qel k� [ k_� Ij mh̀ j ` kq[ qel k� l a� Sl ^e[ h� [ k_� Dkseol kj ` kq[ h
Sq[ k_[ o_pÀ

Td` �ekpqeqr qel kp�ò pml kpe] h̀ �al o�ej mh̀ j ` kq[ qel k�ao[ j ` t l og�[ k_�l oc[ kex[ qel k[ h�pqor ^qr ò
l a� qd` � NIPS� ek^hr _` _� qd` � Iks` pqj ` kq� Pol j l qel k� Oaaê ` Ã� SOMINVDST� t eqd� [ � d[ k_pçl k
[ mmol [ ^d�pr mml oq̀ _�] v�qd` �Ml PIDCÃ�[ k_� l a�qd` �El ò eck�Iks` pqj ` kq�Al [ o_À�Td` �Oaaê `
l a�qd` �Poej ` �Mekepq̀ o�mol se_` p�qd` �l s` o[ hh�l s` opecdq�l a�qd` �NIPSÀ
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R̀ c[ o_ekc� qd` � l s` o[ hh� [ mmol [ ^d� l a� qd` � NIPSÃ� qd` � Fl s` okj ` kq� [ ej ` _� ql � [ ^^` h̀ o[ q̀
eks` pqj ` kq� ] v� ej mol sekc� qd` � eks` pqj ` kq� ` ^l çpvpq̀ j � t deh̀ � mr opr ekc� eks` pqj ` kq
mol j l qel k�qdol r cd�] r eh_ekc�ml peqes` �[ qqoe] r q̀ pÃ�ej mol sekc�Sl j [ he[ Ûp�ej [ c` �[ ] ol [ _�[ k_
q[ oc` qekc�pm̀ ^eaê �moel oeqv�eks` pqj ` kq�p̀ ^ql opÀ�R̀ al oj �_` ^epel kp�d[ s` �] ` ` k�` pq[ ] hepd` _
l k�qd` �al hhl t ekcÂ

Dse_` k^` ç] [ p` _� El oj r h[ qel k� ê� Sl j [ he[ � d[ p� ] ` ` k� cl ekc� qdol r cd� pl j ` t d[ q� [
ò pr oc` k^` �ek�q̀ oj p�l a�_[ q[ �[ s[ eh[ ] eheqvÃ�[ hhl t ekc�j l ò � l mqej [ h�_` s` hl mj ` kq�m[ qdt [ vp
ql �] ` �e_` kqeaè _À�Tdep�pqo[ q̀ cv�] r ehq�l k�` uepqekc�` se_` k^` �[ k_�[ hhl t ` _�[ �pd[ om̀ o�al ^r p�l k
ò j l sekc�qd` �moej [ ov�^l kpqo[ ekqp�ql �qd` �` um[ kpel k�l a�moes[ q̀ �^[ meq[ hÀ�C[ q[ � l k�_eaà ò kq
p̀ ^ql op�l a�qd` �` ^l kl j v�d[ s` �] ` ` k�[ pp̀ pp̀ _�ql �_` q̀ oj ek` �qd` �j l pq�l mqej [ h�eks` pqj ` kq
pqo[ q̀ cvÀ

Bl j j eqj ` kq� ql � Okcl ekc� R` al oj p� ê� Td` � Fl s` okj ` kq� ò j [ ek` _� ^l j j eqq̀ _� ql � [
kr j ] ` o� l a� l kcl ekc� ò al oj pÃ�ek^hr _ekcÂ�qd` � IME�Sq[ aa�Ml keql ò _�Pol co[ j � ¯SMP°Ã�Pr ] hê
Eek[ k^` � M[ k[ c` j ` kq� ¯PEM°Ã� Pr ] hê � @_j ekepqo[ qel k� R̀ al oj � ¯P@R°Ã� ò s` kr ` � ^l hh̀ ^qel kÃ
qò [ pr ov� j [ k[ c` j ` kqÃ� _l j ` pqê � [ oò [ op� [ k_� ^[ pd� j [ k[ c` j ` kqÃ� ò [ ^dekc� _` ] q� ò hè a
r k_` o�qd` �H` [ sehv�Ik_` ] q̀ _�Pl l o�Bl r kqoè p�¯HIPB°Ã�ej mol sekc�pq[ qepqê pÃ�[ k_�` kd[ k^ekc
qd` �] r pek` pp�` kseol kj ` kq�ek�g` v�mol _r ^qes` �p̀ ^ql opÀ

Bh̀ [ o�S` q�l a�Iks` pqj ` kq�Poel oeqè p�ê�Td` �NIPS�al ^r p̀ _�l k�l s` ô l j ekc�qd` �j l pq�^oeqê [ h
^l kpqo[ ekqp�ql �` um[ kpel k�ek�moes[ q̀ �eks` pqj ` kqÀ�Tdol r cd�[ � t e_` �^l kpr hq[ qel kpÛ�mol ^` pp
[ ^^l j j l _[ qekc�ekmr qp�aol j �[ hh�pq[ g` dl h_` op�[ q�È _` o[ h�[ k_�Sq[ q̀ �h̀ s` hpÃ�[ �^h̀ [ o�p̀ q�l a
eks` pqj ` kq�moel oeqè p�d[ s` �] ` ` k�e_` kqeaè _À

Ij mol sekc� Iks` pql o� Pol q̀ ^qel k� ê� Td` � È _` o[ h� Fl s` okj ` kq� l a� Sl j [ he[ � mr q� ek� mh[ ^` � [
^l j mò d` kpes` � eks` pql o� mol q̀ ^qel k� ao[ j ` t l og� qd[ q� cr [ o[ kq̀ ` pÃ� [ j l kc� l qd` o� qdekcpÃ
k[ qel k[ h�qò [ qj ` kq�ek�eks` pqj ` kq�[ _j ekepqo[ qes` �mol ^` pp̀ pÃ�mol se_` �mdvpê [ h�mol q̀ ^qel k
ql � eks` pql opÛ� hes` p� [ k_� mol m̀ oqvÃ� cl s` ok[ k^` � p[ à cr [ o_p� [ k_� ^l oml o[ q̀ � qo[ kpm[ ò k^v
ò nr eò j ` kqp�qd[ q�ò _r ^` �qd` �oepg�l a�[ ] r p̀ À�Td` �ao[ j ` t l og�qoè _�ql �` [ p̀ �qd` �ml ppe] eheqv
l a� l m̀ o[ qekc� [ � ] r pek` pp� ek� Sl j [ he[ Ã� [ k_� ql � [ qqo[ ^q� _l j ` pqê � [ k_� al ò eck� qo[ _`
l mml oqr keqè pÀ

@̂ ^` h̀ o[ qekc�R` s` kr ` �Bl hh̀ ^qel k�ê�Ikpqor j ` kqp�ek�qdep�ò c[ o_�ek^hr _` _�[ j l kc�l qd` opÃ
] r eh_ekc�^eqex` kÛp�qor pq�ek�qd` �cl s` okj ` kqÃ�pqò kcqd` kekc�p̀ ^r oeqv�ekpqeqr qel kpÃ�ò ekal ô ekc
dr j [ k�ò pl r ô ` �^[ m[ ^eqè p�] v�ò ^or eqekc�q[ u�` um̀ oqp�Ã�[ k_�` pq[ ] hepdekc�[ k�ek_` m̀ k_` kq
k[ qel k[ h�ò s` kr ` �[ r qdl oeqvÄ�qd` �Sl j [ he�R̀ s` kr ` �@r qdl oeqv�¯SR@°À
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Ij mol sekc� R` cel k[ h� Bl l m̀ o[ qel k� ê� R̀ ^l ckexekc� qd` � a[ ^q� qd[ q� ò cel k[ h� ` ^l kl j ê
^l l m̀ o[ qel k� ep� ` pp̀ kqe[ h�al o� j [ og` q�ekq̀ co[ qel kÃ�al o�hl t ` oekc�qo[ kp[ ^qel k� ^l pqp� [ k_�al o
l m̀ kekc�r m�j [ og` qp�ql � ] l qd�ej ml oqp�[ k_�` uml oqpÃ�qd` �È _` o[ h�Fl s` okj ` kq� l a�Sl j [ he[
^l kqekr ` _� ql � m[ oqê em[ q̀ � ek� l kçcl ekc� Hl ok� l a� @aoê [ � ` ^l kl j ê � ^l l m̀ o[ qel k� [ k_� l qd` o
ò cel k[ h�chl ] [ h�ekeqe[ qes` pÀ

@�R` cr h[ ql ov�Fr ehhl qek` �@mmol [ ^d�ê�Fes` k�qd` �] r eh_çr m�l a�ò cr h[ qel kp�pm[ kkekc�j [ kv
_` ^[ _` pÃ� [ � ò cr h[ ql ov� cr ehhl qek` � [ mmol [ ^d�ep� [ _l mq̀ _�ql � ` hej ek[ q̀ � l r q_[ q̀ _� h[ t p� [ k_
ò cr h[ qel kpÃ� ò mh[ ^ekc� qd` j � t eqd� j l _` okÃ� r keaè _� [ k_� pej mheaè _� ò cr h[ qel kp� qd[ q
mol j l q̀ �Dkq̀ omoep̀ �Coes` k�D̂ l kl j ê �C` s` hl mj ` kqÀ

@qqo[ ^qekc�El ò eck�Ceò ^q� Iks` pqj ` kq�ê�El ò eck�Ceò ^q� Iks` pqj ` kq� ¯ECI°�ep� ` pp̀ kqe[ h�ql
] oe_c` �aek[ k^` �c[ mp�ek�g` v� p̀ ^ql opÃ� [ k_�qdl r cd�ECI�sl hr j ` p�d[ s` �ek^ò [ p̀ _�ek� ò ^` kq
v` [ op� ek� Sl j [ he[ Ã� qd` � Fl s` okj ` kq� q[ oc` q̀ _� [ qqo[ ^qekc� j l ò � ar k_p� m[ oqê r h[ ohv� qd[ q
^l kpe_` ò _�pqo[ q̀ cê �eks` pqj ` kqpÀ

Ah̀ k_` _�Eek[ k^` � ê� A` ^[ r p̀ � l a� _ej ekepdekc� ekq̀ ok[ qel k[ h� [ ppepq[ k^` Ã� qd` � Fl s` okj ` kq
[ ej ` _�[ q�` pq[ ] hepdekc�[ �k[ qel k[ h�Pr ] hê �Poes[ q̀ �P[ oqk` opdemp�¯PPP°�ml hê v�ao[ j ` t l og�[ k_
ò cr h[ qel kp� ql � pr mml oq� j l _[ heqè p� ek^hr _ekc� Ar eh_� ê� Om̀ o[ q̀ � ê� To[ kpà o� ¯AOT°� [ k_� eqp
s[ oe[ kqpÃ�Ar eh_�ê�L` [ p̀ �ê�To[ kpà o�¯ALT°Ã�C` peck�ê�Ar eh_�ê�Om̀ o[ q̀ �ê�To[ kpà o�¯CAEOT°
[ k_�Om̀ o[ q̀ �ê�M[ ekq[ ek�ê�To[ kpà o�¯OMT°�l mqel kpÀ

Iks` pqj ` kq� Pol j l qel k� Zl k` p� ê� Tl � ^l j mh̀ j ` kq� qd` � mol ^` pp� l a� ò cr h[ ql ov� ò al oj p
ekq̀ ok[ hhvÃ� qd` � cl s` okj ` kqÃ� qdol r cd� SOMINVDSTÃ� ekq̀ k_` _� ql � ol hh� l r q� ` uq̀ kpes`
eks` pqj ` kq� mol j l qel k� ol [ _pdl t p� [ k_� p̀ ^ql o[ h� ` s` kqp� ek� l o_` o� ql � ` kd[ k^` � q[ oc` q̀ _
eks` pqj ` kq�ahl t �ql �Sl j [ he[ À�Tdep�ek^hr _` _�^ò [ qekc�eks` pqj ` kq�mol j l qel k�xl k` p�] [ p̀ _
l k�eks` pqj ` kq� ò h[ qel kp� t eqd�Sl j [ he[ �al o�qo[ _eqel k[ h� [ k_�k` t �eks` pqj ` kq�pl r ô ` pÀ�Td`
mol j l qel k�[ pm̀ ^q�l a�qd` �NIPS�` kpr ò _�qd` �oecdq�eks` pqj ` kq�ep�[ qqo[ ^q̀ _�ql �qd` �^l r kqovÃ
ek^hr _ekc�qd` �_e[ pml o[ �eks` pqj ` kqÀ

Td` �È _` o[ h�P[ ohe[ j ` kq�[ mmol s` _�qd` �El ò eck�Iks` pqj ` kq�L[ t �¯EIL°�ek�� � � � �ql �ò cr h[ q̀
[ hh�al ò eck�eks` pqj ` kq�ek�Sl j [ he[ À�Td` �h[ t �mol j l q̀ p�[ k_�mol q̀ ^qp�al ò eck�eks` pqj ` kqpÀ
Iq�[ ej p�ql �l aà o�a[ sl r o[ ] h̀ �ek^` kqes` p�ql �al ò eck�eks` pql opÃ�pr ^d�[ p�q[ u�[ _s[ kq[ c` pÃ�[ k_
cr [ o[ kq̀ ` p� [ c[ ekpq� ` umol moe[ qel kpÀ� Iq� [ hpl � cr [ o[ kq̀ ` p� qd[ q� [ k� eks` pql o� ^[ k� p̀ qqh̀ � [ kv
_epmr q̀ �qdol r cd�ekq̀ ok[ qel k[ h�[ o] eqo[ qel kÀ
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Dkseol kj ` kq[ h� _es` opeqvÃ� [ o[ ] h̀ � h[ k_Ã� [ ] r k_[ kq� r k` umhl eq̀ _� k[ qr o[ h� ò pl r ô ` pÃ� [ k_� [
hl kc�^l [ pqhek` �^d[ o[ ^q̀ oex` �Sl j [ he[ Ã�mol se_ekc�s[ pq�eks` pqj ` kq�l mml oqr keqè p�ek�s[ oel r p
p̀ ^ql op� al o� ] l qd� k[ qel k[ h� [ k_� al ò eck� eks` pql opÀ� Td` � j l pq� ej ml oq[ kq� l a� qd` p̀
l mml oqr keqè p�^[ k�] ` �pr j j [ oex` _�[ p�al hhl t pÂ

@coê r hqr o[ h�Pol _r ^qel kÂ�Tdep�ek^hr _` p�al l _�mol _r ^qel kÃ�` uml oq�^ol mpÃ�hes` pql ^g�¯̂ [ j ` hpÃ
^[ qqh̀ Ã�pd` ` mÃ�cl [ qp°Ã�[ k_�aepd` oè pÀ

M[ kr a[ ^qr oekc� Ik_r pqoè pÂ� @coê r hqr o[ h� mol _r ^qp� ^[ k� p̀ os` � [ p� ekmr qp� al o� s[ oel r p
ek_r pqoè pÃ�pr ^d�[ p�pr c[ o�mol _r ^qel kÃ�q̀ uqeh̀ pÃ�al l _�l ehpÃ�ql j [ ql �m[ pq̀ Ã�aepd�^[ kkekcÃ�[ k_
j l ò À

Tl r oepj Â�Td` �hl kc�^l [ pqhek` � [ k_�qd` �mò p̀ k^` � l a� [ �h[ oc` �kr j ] ` o� l a�al ò eck�eks` pql op
[ k_�Sl j [ he�_e[ pml o[ � ò mò p̀ kq�h[ q̀ kq� l mml oqr keqè p�al o�ar oqd` o�eks` pqj ` kq�ek�qd` �dl q̀ h
[ k_�ql r oepj �p̀ ^ql opÀ

Ikal oj [ qel k� [ k_� Bl j j r kê [ qel k� T` ^dkl hl cv� ¯IBT°Â� Td` � ` h̀ ^qol kê � [ k_� j l ] eh̀
] [ kgekc�pvpq̀ j � [ _l mq̀ _�] v�Sl j [ he[ � l aà op� l mml oqr keqè p�al o�eks` pqj ` kq�ek� [ ò [ p�pr ^d
[ p�aek[ k^e[ h� [ mmhê [ qel kpÃ�k` qt l ogpÃ�ekal oj [ qel k�pvpq̀ j pÃ�^l j mr q̀ o� [ k_� j l ] eh̀ �_` sê `
j [ ekq̀ k[ k^` Ã�q̀ ^dkê [ h�` _r ^[ qel k�[ k_�qo[ ekekcÃ�^v] ` o�p̀ ^r oeqvÃ�[ k_�j l ò À�Sl j [ he[ �h̀ [ _p
@aoê [ � ek� j l ] eh̀ � j l k` vÃ� j [ ekhv� qo[ kp[ ^q̀ _� ek� US� _l hh[ opÃ� t eqd� ] ehhel kp� ` u^d[ kc` _
[ kkr [ hhvÀ

To[ _` Â�Td` �peckeaê [ kq�[ coê r hqr o[ h�[ ^qeseqvÃ�^l j ] ek` _�t eqd�qd` �mò p̀ k^` �l a�^l [ pqhek` �[ k_
ml oqpÃ�mò p̀ kqp�` u^` hh̀ kq�l mml oqr keqè p�ql �[ ^qes[ q̀ �] l qd�_l j ` pqê �[ k_�al ò eck�qo[ _` À

D_r ^[ qel k� [ k_�B[ m[ ^eqv�Ar eh_ekcÂ�@�h[ oc` �mol ml oqel k� l a�qd` �h[ ] l r o�al ô ` �h[ ^gp�al oj [ h
` _r ^[ qel kÃ�mò p̀ kqekc�[ k�l mml oqr keqv�al o�eks` pqj ` kq�ek�moes[ q̀ �` _r ^[ qel k�ql �^[ q̀ o�ql �qd`
^deh_ò k� l a� Sl j [ he� _e[ pml o[ � [ k_� al ò eck` op� ò pe_ekc� ek� Sl j [ he[ À� Tdep� ep� ek� [ __eqel k� ql
eks` pqekc�ek�^[ m[ ^eqv�] r eh_ekc�[ k_�sl ^[ qel k[ h�qo[ ekekcÀ

� À� �Hecdhecdq�l a�Iks` pqj ` kq�Omml oqr keqè p�[ k_�Ij m̀ _ej ` kqp

� À� À� �Hecdhecdqp�l a�eks` pqj ` kq�l mml oqr keqè p
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C` pmeq̀ �qd` �mol j epekc�eks` pqj ` kq�l mml oqr keqè p�ek�Sl j [ he[ Ã�qd` ò �[ ò �p̀ s` o[ h�l ] pq[ ^h̀ p
a[ ^ekc�eks` pql opÃ�ek^hr _ekcÂ

Ikpq[ ] eheqv� [ k_� @oj ` _� Bl kahê qpÂ� Duqò j epq� col r mp� m̀ om̀ qr [ q̀ � ekpq[ ] eheqv� [ k_� [ oj ` _
^l kahê qpÀ

W` [ g�Ikao[ pqor ^qr ò Â�Pl l o�ol [ _pÃ�] oe_c` pÃ�[ k_�l qd` o�ekao[ pqor ^qr ò �dek_` o�_` s` hl mj ` kqÀ

Ik[ _` nr [ q̀ � Eek[ k^ekcÂ� Ikpr aaê è kq� ar k_ekc� [ k_� r ka[ sl o[ ] h̀ � aek[ k^ekc� ^l k_eqel kp� [ ò
j [ fl o�ej m̀ _ej ` kqpÀ

Ar ò [ r ^o[ ^v� [ k_� Bl j mh̀ ueqvÂ� qd` p̀ � ek^hr _` � [ j l kc� l qd` opÃ� h̀ kcqdv� mol ^` _r ò p
] ` pe_` p�h[ ^g�l a�qo[ kpm[ ò k^v�[ k_�[ ^^l r kq[ ] eheqvÀ

Dkseol kj ` kq[ h� Bd[ hh̀ kc` pÂ� Col r cdqÃ� _` p̀ oqeaê [ qel kÃ� [ k_� l qd` o� ` kseol kj ` kq[ h� eppr ` p
k` c[ qes` hv�ekahr ` k^` �` ^l kl j ê �[ ^qeseqvÀ

Br oò k^v�C` s[ hr [ qel kÂ�Td` �_` ^hek` �ek�qd` �s[ hr ` �l a�qd` �k[ qel k[ h�^r oò k^v�[ c[ ekpq�al ò eck
^r oò k^è p�h̀ [ _p�ql �decd�ekah[ qel k�o[ q̀ pÀ

Hecd� Om̀ o[ qel k[ h� Bl pqpÂ� Dh̀ s[ q̀ _� ^l pqp� ò _r ^` � ò qr okp� l k� eks` pqj ` kq� al o
` kqò mò k` r opÀ

Hecd� T[ u` pÂ� T[ u` p� l k� mol aeqpÃ� t [ c` pÃ� [ k_� al ò eck� qo[ _` � [ ò � peckeaê [ kq� pl r ô ` p� l a
cl s` okj ` kq�ò s` kr ` Ã�] r q�qd` v�dek_` o�eks` pqj ` kqÀ

� À� À� �Ij m̀ _ej ` kqp�ql �eks` pqj ` kq

Td` � hl ^[ h� eks` pqj ` kq� o[ q̀ � ek� Sl j [ he[ � j l ò � qd[ k� _l r ] h̀ _� ] ` qt ` ` k� � � � � � [ k_� � � � � Ã
ek^ò [ pekc� aol j � � � À� « � ql � � � À� « À� Td` � [ s` o[ c` � col pp� aeu` _� ^[ meq[ h� al oj [ qel k� [ p� [
m̀ ô ` kq[ c` � l a� FCP� _r oekc� qd` � m̀ oel _� �̄ � � � ç� � � � °� t [ p� � � « Ã� t eqd� [ � ^l ` aaê è kq� l a
s[ oe[ qel k� l a� � � « À� Upekc� [ � aeopqç_eaà ò k^` � j l _` h� ] [ p̀ _� l k� ò cò ppel k� [ k[ hvpepÃ� qd`
ò pr hqp�ek_ê [ q̀ _�qd[ q�qd` � k[ qel k[ h�eks` pqj ` kq�mol j l qel k�pqo[ q̀ cv� [ _l mq̀ _�pek^` � � � � �
mh[ v` _� [ � ^or ^e[ h� ol h̀ � ek� ej mol sekc� qd` � hl ^[ h� eks` pqj ` kq� o[ q̀ Ã� t dê d� ek^ò [ p̀ _� ] v
[ mmol uej [ q̀ hv� � � « � ^l j m[ ò _� ql � qd` � mò çpqo[ q̀ cv� m̀ oel _� [ s` o[ c` À� Td` � _eaà ò k^` � ep
peckeaê [ kq� [ q� [ � � « � peckeaê [ k^` � h̀ s` hÀ� Td` � ò pr hqp� [ hpl � pdl t ` _� qd[ q� [ ] l r q� � � « � l a� qd`
ml peqes` �^d[ kc` �ek�qd` �hl ^[ h�eks` pqj ` kq�o[ q̀ � t [ p�_r ` �ql �qd` � [ _l mqel k� l a�qdep�pqo[ q̀ cvÀ
Td` � al hhl t ekc� aecr ò � ehhr pqo[ q̀ p� qd` � _` s` hl mj ` kq� l a� col pp� aeu` _� ^[ meq[ h� al oj [ qel k� [ p� [
m̀ ô ` kq[ c` �l a�FCP�l s` o�qej ` À

� À� �Cl j ` pqê �Iks` pqj ` kqÂ�@pp` ppekc�Iks` pqj ` kq�R[ q̀



P@FD�� � �������BH@PTDR��

Eecr ò �¯� À� °�Fol pp�Eeu` _�B[ meq[ h�El oj [ qel k�¯« �l a�FCP°�ek�Sl j [ he[ Ã�� � � � �ç�� � � �
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Td` � [ s` o[ c` � k` q� ekahl t � l a� al ò eck� _eò ^q� eks` pqj ` kq� ¯ECI°� [ p� [ � m̀ ô ` kq[ c` � l a� FCP
_r oekc�qd` �m̀ oel _� �̄ � � � ç� � � � °�t [ p�� À� « Ã�t eqd�[ �^l ` aaê è kq�l a�s[ oe[ qel k�l a�� � « À�Td` �k` q
ECI� ekahl t � qo[ kpeqel k` _� aol j � [ � k` c[ qes` � o[ q̀ � ek� � � � � � ql � [ � ml peqes` � o[ q̀ � ek� � � � � Ã� t eqd
pr ] p̀ nr ` kq� ek^ò [ p̀ p� ek� k` q� ekahl t p� ] ` al ò � _` ^hekekc� ek� � � � � � _r ` � ql � qd` � chl ] [ h
aek[ k^e[ h�^oepepÀ�ECI�k` q�ekahl t p�ò ^l s` ò _�ek�� � � � �[ k_�� � � � Ã�qd` k�_` ^hek` _�ek�� � � � �[ k_
� � � � � _r ` � ql � q̀ ool oepq� [ qq[ ^gp� l k� qd` � Wl oh_� To[ _` � B` kq̀ oÀ� ECI� k` q� ekahl t p� ek^ò [ p̀ _
peckeaê [ kqhv� pek^` � � � � � Ã� _oes` k� ] v� Sl j [ he[ Öp� El ò eck� Iks` pqj ` kq� L[ t � [ k_� eqp
[ ^^l j m[ kvekc�ek^` kqes` pÃ� ò pr hqekc�ek� [ k� [ s` o[ c` � k` q�ECI�ekahl t �o[ q̀ � l a� � À� « � l a�FCP
_r oekc� qd` � m̀ oel _� �̄ � � � ç� � � � °À� Td` p̀ � ò pr hqp� pdl t � qd[ q� chl ] [ h� ` s` kqp� [ k_� qd`
eks` pqj ` kq� ` kseol kj ` kq� ek� qd` � ^l r kqov� ] l qd� pd[ m̀ � ECI� ekahl t pÀ� Nl q[ ] hvÃ� ^l kp̀ ^r qes`
_ol r cdqp�l s` o�qd` �h[ pq�al r o�v` [ op�l a�qd` �[ k[ hvpep�_e_�kl q�ekahr ` k^` �ECI�ek�Sl j [ he[ Ã�pek^`
j l pq� al ò eck� eks` pqj ` kqp� al ^r p� l k� ekao[ pqor ^qr ò À� Td` � ` pqej [ q̀ _� [ s` o[ c` � ^l j ml r k_
[ kkr [ h�col t qd�o[ q̀ �l a�k` q�ECI�ekahl t p�[ p�[ �m̀ ô ` kq[ c` �l a�FCP�t [ p�� « �_r oekc�qd` �m̀ oel _
�̄ � � � ç� � � � °À� Td` � al hhl t ekc� aecr ò � ehhr pqo[ q̀ p� qd` � _` s` hl mj ` kqp� ek� k` q� ECI� ekahl t p� ek
Sl j [ he[ �l s` o�qt l �_` ^[ _` pÀ

� À� �El ò eck�Ceò ^q�Iks` pqj ` kq�¯ECI°Â�@k[ hvpep�l a�N` q�Ikahl t p



Eecr ò �¯� À� °�El ò eck�Ceò ^q�Iks` pqj ` kqÃ�N` q�Ikahl t p�¯« �l a�FCP°Ã�� � � � �ê�� � � �
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Tdol r cd� j r hqemh̀ � ò cò ppel k� [ k[ hvpep� r pekc� _[ q[ � ^l s` oekc� qd` � m̀ oel _� �̄ � � � ç� � � � °Ã� eq
t [ p� al r k_� qd[ q� hl ^[ h� [ k_� al ò eck� _eò ^q� eks` pqj ` kq� ` umh[ ek� � � « � l a� qd` � s[ oe[ qel k� ek
Sl j [ he[ Öp� ` ^l kl j ê � col t qd� o[ q̀ À� Td` � ` ^l kl j ê � col t qd� o[ q̀ � ò pml k_p� j l ò
peckeaê [ kqhv� ql � ^d[ kc` p� ek� ECI� qd[ k� ql � hl ^[ h� eks` pqj ` kqÀ� Sm̀ ^eaê [ hhvÃ� [ � �« � ek^ò [ p̀ � ek
ECI� [ p� [ � m̀ ô ` kq[ c` � l a�FCP� h̀ [ _p�ql � [ � � À� � « �ek^ò [ p̀ �ek�qd` � ` ^l kl j ê � col t qd�o[ q̀ Ã
t deh̀ � [ � �« �ek^ò [ p̀ �ek�k[ qel k[ h�eks` pqj ` kq� [ p� [ � m̀ ô ` kq[ c` � l a�FCP� h̀ [ _p�ql � [ � � À� � «
ek^ò [ p̀ �ek�qd` �` ^l kl j ê �col t qd�o[ q̀ À�Td` �_` cò ` �l a�ò pml kp̀ �l a�` ^l kl j ê �col t qd�ql
^d[ kc` p� ek� qd` � o[ q̀ � l a� hl ^[ h� eks` pqj ` kq� ep� peckeaê [ kq� [ q� � « Ã� t deh̀ � qd` � _` cò ` � l a
ò pml kp̀ �l a�` ^l kl j ê �col t qd�ql �^d[ kc` p�ek�qd` �o[ q̀ �l a�al ò eck�eks` pqj ` kq�ep�peckeaê [ kq
[ q� �« � �̄ � « � ^l kae_` k^` � h̀ s` h°À� Td` � pej mh̀ � ^l oò h[ qel k� ^l ` aaê è kq� ] ` qt ` ` k� qd` � o[ q̀ � l a
hl ^[ h� eks` pqj ` kq� [ k_� ` ^l kl j ê � col t qd� t [ p� �̄ À� � °Ã� t deh̀ � qd` � pej mh̀ � ^l oò h[ qel k
^l ` aaê è kq�] ` qt ` ` k�qd` �o[ q̀ �l a�al ò eck�eks` pqj ` kq�[ k_�` ^l kl j ê �col t qd�t [ p�` pqej [ q̀ _
[ q� �̄ À� � °À� Td` p̀ � ò pr hqp� ^l kaeoj � qd[ q� al ò eck� eks` pqj ` kq� t [ p� qd` � moej [ ov� _oes` o� l a
` ^l kl j ê � col t qd� ek� Sl j [ he[ � l s` o� qd` � m[ pq� qt l � _` ^[ _` p� ê� m[ oqê r h[ ohv� al ò eck
eks` pqj ` kqp�ek�ekao[ pqor ^qr ò Ã�^l kpqor ^qel kÃ�ml oq� [ k_� [ eoml oq�_` s` hl mj ` kqÃ� [ k_�ql r oepj
p̀ ^ql opÀ�

� À� �Rl h̀ p�l a�Cl j ` pqê �Iks` pqj ` kq�[ k_�ECI�ek�Ik_r ^ekc�D̂ l kl j ê �Fol t qd�[ k_
Bò [ qekc�Jl ] �Omml oqr keqè p
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R̀ c[ o_ekc� qd` � ej m[ ^q� l a� eks` pqj ` kqp� l k� ` j mhl vj ` kq� [ k_� ò _r ^ekc� l s` o[ hh
r k` j mhl vj ` kq� o[ q̀ pÃ� qd` � ò pr hqp� ek_ê [ q̀ _� qd[ q� al ò eck� eks` pqj ` kqp� _e_� kl q� mh[ v� [
peckeaê [ kq� ol h̀ � ek� ` j mhl vj ` kqÀ� Sm̀ ^eaê [ hhvÃ� [ � �« � ek^ò [ p̀ � ek� qd` � al ò eck� _eò ^q
eks` pqj ` kq�o[ q̀ �h̀ [ _p�ql �[ �� À� � « �_` ^ò [ p̀ �ek�qd` �kr j ] ` o�l a�r k` j mhl v` _Ä�dl t ` s` oÃ�qd`
` pqej [ q̀ _� ^l ` aaê è kq� ep� kl q� pq[ qepqê [ hhv� peckeaê [ kqÀ� Ok� qd` � l qd` o� d[ k_Ã� k[ qel k[ h
eks` pqj ` kqp� ^l kqoe] r q̀ _� peckeaê [ kqhv� ql � ò _r ^ekc� r k` j mhl vj ` kq� q̄d` � ` pqej [ q̀ _
^l ` aaê è kq� t [ p�pq[ qepqê [ hhv�peckeaê [ kq� t eqd� [ �mçs[ hr ` � l a� � À� � � � °Ã� ] r q�qd` � ò pml kp̀ �o[ q̀
t [ p�[ hpl �t ` [ g� [̄ � �« �ek^ò [ p̀ �ek�k[ qel k[ h�eks` pqj ` kq�[ p�[ �m̀ ô ` kq[ c` �l a�FCP�ò _r ^` _
r k` j mhl vj ` kq�] v�l khv�� À� � « °À�Tdep�j ` [ kp�qd[ q�_` pmeq̀ �qd` �ek^ò [ p̀ �ek�eks` pqj ` kqp�ek
Sl j [ he[ � l s` o� qd` � m[ pq� qt ` kqv� v` [ opÃ� qd` p̀ � eks` pqj ` kqp� _e_� kl q� ^ò [ q̀ � peckeaê [ kq� fl ]
l mml oqr keqè p�al o�qd` �k[ qel k[ h� t l ogal ô ` Ã� ] r q�o[ qd` o�al ^r p̀ _� l k� r qehexekc�mò sel r p�hl ^[ h
t l ogal ô ` �` um̀ oè k^` p�l o�] ol r cdq�ek�al ò eck�h[ ] l r oÀ

Tl � ` kpr ò � j [ uej r j � ] ` k` aeq�aol j �al ò eck�eks` pqj ` kqpÃ�qd` ò �pdl r h_� ] ` � [ �al ^r p� l k� ò ç
eks` pqekcÃ�m[ oqê r h[ ohv�ek�mol _r ^qes` � p̀ ^ql opÃ� t eqd�qd` � ` j mhl vj ` kq� l a�h[ oc` �kr j ] ` op� l a
k[ qel k[ h� t l og` opÀ� Tdep� t l r h_� d` hm� ò _r ^` � r k` j mhl vj ` kq� o[ q̀ p� t deh̀ � mol j l qekc
` ^l kl j ê �col t qdÀ�Ok�qd` �l qd` o�d[ k_Ã�ml hê è p�pdl r h_�[ hpl �t l og�ql �ò j l s` �[ hh�l ] pq[ ^h̀ p
dek_` oekc�k[ qel k[ h�eks` pqj ` kqpÃ�` k[ ] hekc�qd` j �ql �mh[ v�[ �peckeaê [ kq�ol h̀ �ek�[ ^^` h̀ o[ qekc
` ^l kl j ê � col t qd� [ k_� ^ò [ qekc� fl ] � l mml oqr keqè pÀ� Ml pq� ej ml oq[ kqhvÃ� qd` � ^[ meq[ h
[ ^^r j r h[ qel kp�ò pr hqekc�aol j �k[ qel k[ h�[ k_�al ò eck�eks` pqj ` kqp�pdl r h_�] ` k` aeq�qd` �ml l o
[ k_�sr hk` o[ ] h̀ � p̀ cj ` kqp� l a�pl ^è qvÀ� Iks` pql op�pdl r h_� [ hhl ^[ q̀ � [ �peckeaê [ kq�mol ml oqel k
l a�^[ meq[ h�mol aeqp�ql �pl ^e[ h�ò pml kpe] eheqvÀ



Pol j l qekc�eks` pqj ` kq�ek�Sl j [ he[ �ò nr eò p�qd` �[ _l mqel k�l a�^oeqê [ h�al r k_[ qel kpÃ�g` v
` k[ ] h̀ opÃ�[ k_�pr mml oqekc�a[ ^ql opÀ

@̂ dè sekc�Sq[ ] eheqv�[ k_�L[ pqekc�P` [ ^` �qdol r cdl r q�qd` �Bl r kqov
Ar eh_ekc�[ �pqol kc�[ k_�pq[ ] h̀ �pq[ q̀ À

Dkd[ k^ekc�p̀ ^r oeqv�[ k_�pq[ ] eheqvÀ

R̀ pl hsekc�^l kahê qp�[ k_�mol j l qekc�k[ qel k[ h�ò ^l k^ehe[ qel kÀ

Pol j l qekc�` ^l kl j ê �[ k_�pl ^e[ h�_` s` hl mj ` kqÀ

Sqò kcqd` kekc�cl s` ok[ k^` Ã�qo[ kpm[ ò k^vÃ�[ k_�[ ^^l r kq[ ] eheqvÀ

Daà ^qes` �F l s` ok[ k^` Â�@�El r k_[ qel k�al o�Pol cò pp
Fl l _�cl s` ok[ k^` �mh[ vp� [ �^or ^e[ h�ol h̀ �ek�mol j l qekc�eks` pqj ` kq� ] v�ej mol sekc�qd`
eks` pqj ` kq� ` kseol kj ` kqÃ� pqò kcqd` kekc� ^l kae_` k^` � ek� pq[ q̀ � ekpqeqr qel kpÃ� [ k_
` kd[ k^ekc�ekq̀ ok[ qel k[ h�^l l m̀ o[ qel kÀ

Bò [ qekc�[ �Ar pek` ppçEoè k_hv�Dkseol kj ` kq
Dpq[ ] hepdekc� [ � a[ sl o[ ] h̀ � ] r pek` pp� ^hej [ q̀ � ep� seq[ h� al o� [ qqo[ ^qekc� eks` pql opÀ� Tdep
ò nr eò p� pqò [ j hekekc� ò cr h[ qel kpÃ� ò j l sekc� ] r ò [ r ^o[ qê � l ] pq[ ^h̀ pÃ� pqò kcqd` k
h̀ c[ h� ao[ j ` t l ogp� [ k_� mol j l qekc� qo[ kpm[ ò k^v� ek� cl s` okj ` kq� mol ^` _r ò pÀ� Av
p̀ qqekc�^h̀ [ o�cr e_` hek` p�al o�] r pek` pp�l m̀ o[ qel kp�[ k_�l aà oekc�pr mml oqes` �p̀ osê ` pÃ
qd` �cl s` okj ` kq�l a�Sl j [ he[ �^[ k�] l hpq̀ o�eks` pql o�qor pq�[ k_�^l kae_` k^` À

C` s` hl mekc�Ikao[ pqor ^qr ò �qdol r cd�Ikq̀ hhec` kq�P[ oqk` opdemp
Ij mol s` _� ekao[ pqor ^qr ò � ò _r ^` p� l m̀ o[ qel k[ h� ^l pqp� [ k_� ek^ò [ p̀ p� ` aaê è k^vÃ
j [ gekc� qd` � ^l r kqov� j l ò � [ qqo[ ^qes` � ql � eks` pql opÀ� Sl j [ he[ � ^[ k� [ ^^` h̀ o[ q̀ � eqp
ekao[ pqor ^qr ò � _` s` hl mj ` kq� ] v� al oj ekc� pqo[ q̀ cê � m[ oqk` opdemp� t eqd� ekq̀ ok[ qel k[ h
l oc[ kex[ qel kpÃ�al ò eck�eks` pql opÃ�[ k_�hl ^[ h�pq[ g` dl h_` opÀ

Pol j l qekc�Dnr eq[ ] h̀ �Iks` pqj ` kq�Omml oqr keqè p
Dkpr oekc� a[ eo� [ ^^` pp� ql � eks` pqj ` kq� l mml oqr keqè p� [ ^ol pp� qd` � ^l r kqov� ^[ k� ] l l pq
hl ^[ h� eks` pqj ` kqÃ� [ qqo[ ^q� al ò eck� eks` pql opÃ� ò _r ^` � j [ og` q� oepgpÃ� _oes` � ek^hr pes`
_` s` hl mj ` kqÃ� [ k_� pqò kcqd` k� ml heqê [ h� pq[ ] eheqv� ] v� ] r eh_ekc� qor pq� ek� qd`
cl s` okj ` kqÀ

� À� �Sqo[ q̀ cê �R` ^l j j ` k_[ qel kp�al o�Pol j l qekc�Iks` pqj ` kq�ek�Sl j [ he[
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El pq̀ oekc�Pr ] hê çPoes[ q̀ �P[ oqk` opdemp�¯PPPp°
Dk^l r o[ cekc� m[ oqk` opdemp� ] ` qt ` ` k� qd` � cl s` okj ` kq� [ k_� moes[ q̀ � p̀ ^ql o� ^[ k
j l ] ehex` � ò pl r ô ` p� al o� h[ oc` çp̂ [ h̀ � mol f̀ ^qpÀ� PPPp� ^[ k� d` hm� ` kd[ k^` � moes[ q̀
eks` pqj ` kq� t deh̀ � pd[ oekc� oepgp� [ ppl ^e[ q̀ _� t eqd� ekao[ pqor ^qr ò � _` s` hl mj ` kq� [ k_
p̀ osê ` �_` hes` ovÀ

Pol se_ekc�Ik^` kqes` p�al o�Iks` pqj ` kq
Oaà oekc�q[ u�ek^` kqes` pÃ�co[ kqpÃ�l o�pr ] pe_è p�^[ k�[ qqo[ ^q�] l qd�_l j ` pqê �[ k_�al ò eck
eks` pql opÀ� Td` � cl s` okj ` kqp� pdl r h_� _` peck� qd` p̀ � ek^` kqes` p� ql � ` k^l r o[ c`
eks` pqj ` kq�ek�moel oeqv�p̀ ^ql op�qd[ q�[ heck�t eqd�k[ qel k[ h�_` s` hl mj ` kq�cl [ hpÀ

Ik^ò [ pekc�@̂ ^` pp�ql �Eek[ k^`
Ij mol sekc� [ ^^` pp� ql � aek[ k^` � qdol r cd� hl ^[ h� ] [ kgp� l o� ekq̀ ok[ qel k[ h� aek[ k^e[ h
ekpqeqr qel kp� ^[ k� a[ ^eheq[ q̀ � eks` pqj ` kq� ] v� mol se_ekc� k` ^` pp[ ov� ^[ meq[ h� al o� pq[ oqr mp
[ k_�` um[ k_ekc�] r pek` pp̀ pÀ

L` [ okekc�aol j �Ikq̀ ok[ qel k[ h�A` pq�Po[ ^qê ` p
Sl j [ he[ � ^[ k� cò [ qhv� ] ` k` aeq� aol j � qd` � pr ^^` ppar h� ` um̀ oè k^` p� l a� ^l r kqoè p� heg`
Sl r qd�Kl ò [ �[ k_�M[ h[ vpe[ �ek�j l ] ehexekc�p[ sekcp�[ k_�aek[ k^ekc�eks` pqj ` kqpÀ
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M[ ^ol ` ^l kl j ê � ml hê è p� ek� [ kv� ^l rkqov� ek^hr_ ` � j l k` q[ ov� [ k_� aep̂ [ h� ml hê è pÀ� Td`

B` kqo[ h�A[ kg� l a�Sl j [ he[ � ¯BAS°�ep� ò pml kpe] h̀ �al o�q[ gekc� arhh�^d[ oc` � l a�al oj r h[ qekc� [ k_

ej mh̀ j ` kqekc�j l k` q[ ov�ml hê v�ek�qd` �^l rkqovÀ�Td` �BAS�t [ p�` pq[ ] hepd` _�ek�� � � � Ã�] r q�eqp

mol ^` pp̀ p�pql mm̀ _�ek�� � � � �] ` ^[ r p̀ �l a�^eseh�t [ oÀ�Td` �A[ kg�t [ p�ò ` pq[ ] hepd` _�ek�� � � � �ql

ò [ hex` �j ` _erj �[ k_�hl kcçq̀ oj �j l k` q[ ov�ml hê v�l ] f̀ ^qes` pÃ�t dê d�ek^hr _` Â

����Poê ` �pq[ ] eheqvÀ

����El oj r h[ qekc�[ k_�ej mh̀ j ` kqekc� j l k` q[ ov�[ k_�` u^d[ kc` �o[ q̀ �ml hê è pÀ

����M[ ekq[ ekekc�[ k_�` kd[ k^ekc�qd` �s[ hr` �l a�hl ^[ h�^roò k^vÀ

����R̀ cr h[ qekc�qd` �] [ kgekc �[ k_�^ò _eq�pvpq̀ j À

����M[ ekq[ ekekc�aek[k ^e[ h�pq[ ] eheqvÀ

����M[ k[ cekc�qd` �` uq̀ ok[ h�ò p̀ os` p�l a�qd` �R̀ mr ] hê À

����H[ oj l kex[qel k�[ k_�^l l o_ek[ qel k�t eqd�Fl s` okj ` kq�aep̂ [ h�ml hê vÀ

@�kr j ] ` o�l a�^d[ hh̀ kc ` p�a[ ^` �mol m̀ o�ej mh̀ j ` kq[ qel k� l a�qd` �j l k` q[ ov�ml hê v�ek�Sl j [ he[ À

Td` p̀ �ek^hr _` �h[ ^g�l a�[ _` nr[ q̀ �ò pl ro^` p�] l qd�aek[ k^e[ h�[ k_�j [ q̀ oe[ hÃ�t ` [ g�^l kae_` k^`

ek� qd` � hl ^[h� ^roò k^v� [ k_� qd` � ò prhqekc� _` ` m� Cl hh[ oex[ qel k� ` s` k� al o� hl ^[ h� qo[ _`

` u^d[ kc` pÃ� [ k_�qd` �h[ oc` �eppr[ k^` � l a�qd` �Sl j [ he�pdehhekc� ] v�qd` �moes[ q̀ � p̀ ^ql oÃ� t dê d

ar ` hp�qd` �c` k` o[ h�moê ` �h̀ s` h�h̀ [ _ekc�ql �ekah[ qel k�[ k_�_` mò ^e[ qel k�l a�qd` �Sl j [ he�pdehhekcÀ

Td` � @aoê [ k� C` s` hl mj ` kq� A[ kg� Fol rm� ¯@aCAÃ� � � � � °� [ ocr ` _� qd[ q� Sl j [ he[ Ûp� ` ^l kl j v

ò j [ ekp� d` [ sehv� _l hh[ oex` _� pek^` � qd` � ^roò k^v� ] l [ o_� h[ pq� eppr` _� qd` � Sl j [ he[ � pdehhekc

kl q̀ p�ek�� � � �Ã�] ` al ò �qd` �l rq] ò [ g�l a�qd` �^eseh�t [ oÀ�Td` �IME�` pqej [ q̀ p�qd[ q�� � �m̀ ô ` kq�l a

qd` � ^l r kqov� rp ` p� qd` � US� _l hh[ op� [ p� [ � j ` _erj � l a� ` u^d[ kc` � [ hl kcpe_` � qd` � Sl j [ he[

pdehhekcÀ� V` ov� l h_� [ k_� ^l r kq̀ oà eq� Sl j [ he� pdehhekc� kl q̀ p� [ ò � aò nr ` kqhv� r p̀ _� al o� pj [ hh

s[ hr ` �qo[ kp[^ qel kp�ek� ro] [ k�[ ò [ p�[ k_�ò j [ ek�qd` �moej [ ov�j ` _erj �l a�` u^d[ kc` �ek�or o[ h

[ ò [ pÃ� ` pm̀ ^e[ hhv� ek� qd` � kl j [ _ê � ^l j j rkeqè pÀ� Cr` � ql � o[ j m[ kq� _l hh[ oex[ qel k� [ k_

^r oò k^v�^l r kq̀ oà eqekcÃ�Sl j [ he[ �h[ ^gp�[ k�[ mm[ ò kq�j l k` q[ ov�ml hê vÀ�
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� À� �Ml k` q[ ov�[ k_�Eep^[ h�Pl hê v�Eo[ j ` t l og�ek�Sl j [ he[
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Ik� [ kqê em[ qel k� l a�qd` �ej mh̀ j ` kq[ qel k� l a� [ � j l k` q[ ov�ml hê v� [ k_�` u^d[ kc` �o[ q̀ �pvpq̀ j Ã
qd` � BAS� ep� pqò kcqd` kekc� eqp� ò cr h[ ql ov� [ k_� pr m̀ osepl ov� ^[ m[ ] eheqè pÀ� Td` � _` h[ v` _
ej mh̀ j ` kq[ qel k� l a� qd` � ^r oò k^v� ò al oj � mol co[ j � ^l j j ` k^` _� ek� � � � � � ep� r k_` ot [ vÀ
@hl kc� t eqd� qd` � j l k` q[ ov� ml hê v� [ k_� ` u^d[ kc` � o[ q̀ � ò cej ` Ã� qd` � cl s` okj ` kq� mh[ kp� ql
ò mh[ ^` �qd` �US�_l hh[ o�[ k_�^l r kq̀ oà eq�Sl j [ he�Sdehhekcp�t eqd�qd` �k` t �Sl j [ he�Sdehhekcp�] v
� � � � À

Eep̂ [ h�ml hê v� l ] f̀ ^qes` p�ek�Sl j [ he[ � [ ò �pej eh[ o�ql �qdl p̀ �ek� l qd` o�^l r kqoè pÃ�al ^r pekc� l k
[ ^dè sekc�` ^l kl j ê �col t qd�[ k_�pq[ ] ehex[ qel kÀ�Td` �moej [ ov�cl [ hp�ek^hr _` Â�

Pol j l qekc�pr pq[ ek[ ] h̀ � ` ^l kl j ê � col t qd� ] v�pqej r h[ qekc�eks` pqj ` kqÃ�^l kpr j mqel kÃ� [ k_
fl ] �^ò [ qel kÀ

Pò p̀ osekc�qd` �mr ô d[ pekc�ml t ` o�l a�^eqex` kp�] v�g` ` mekc�ekah[ qel k�o[ q̀ p�hl t À

@̂dè sekc�ar hh� ` j mhl vj ` kq� ] v�^ò [ qekc� [ k� ` kseol kj ` kq�^l k_r ^es` �ql � fl ] �^ò [ qel k� [ k_
` ^l kl j ê �_` s` hl mj ` kqÀ

M[ k[ cekc� qd` � ] [ h[ k^` � l a� m[ vj ` kqp� ql � ` kpr ò � [ � pq[ ] h̀ � ` u^d[ kc` � o[ q̀ � [ k_� [ _` nr [ q̀
al ò eck�` u^d[ kc` �ò p̀ os` pÀ

Tl � [ ^dè s` � qd` p̀ � l ] f̀ ^qes` pÃ� qd` � cl s` okj ` kq� l a� Sl j [ he[ � r p̀ p� s[ oel r p� aep̂ [ h� ml hê v
ql l hpÃ�ek^hr _ekc�cl s` okj ` kq�pm̀ k_ekcÃ�q[ u[ qel k�[ k_�Pr ] hê çPoes[ q̀ �P[ oqk` opdemp�t eqd�qd`
moes[ q̀ �p̀ ^ql o�ql �aek[ k^` �[ k_�_` hes` o�mr ] hê �p̀ osê ` p�[ k_�ekao[ pqor ^qr ò �mol f̀ ^qpÀ

@̂^l o_ekc�ql �Sl j [ he[ �Mekepqov�l a�Eek[ k^` �¯Ml EÃ�� � � � °Ã�aep̂ [ h�ml hê v�ej mh̀ j ` kq[ qel k�ek
Sl j [ he[ �` k^l r kq̀ op�peckeaê [ kq�^d[ hh̀ kc` pÃ�ek^hr _ekcÂ

R̀ s` kr ` � Ml ] ehex[ qel kÂ� Sl j [ he[ Öp� cl s` okj ` kq� k` ` _p� ql � _es` opeav� eqp� ò s` kr ` � pqò [ j p
[ k_�ek^ò [ p̀ �q[ u�^l hh̀ ^qel k�ql �ò _r ^` �_` m̀ k_` k^` �l k�` uq̀ ok[ h�[ e_À

Eep̂ [ h� È _` o[ hepj Â� Td` � ^l r kqov� ep� qo[ kpeqel kekc� ql � [ � à _` o[ h� pvpq̀ j Ã� t dê d� ò nr eò p
peckeaê [ kq�^d[ kc` p�ql �eqp�aep̂ [ h�ml hê v�ao[ j ` t l ogÃ�ek^hr _ekc�qd` �[ hhl ^[ qel k� l a�ò pl r ô ` p
] ` qt ` ` k�qd` �à _` o[ h�cl s` okj ` kq�[ k_�ò cel k[ h�pq[ q̀ pÀ

Cl hh[ oex[ qel kÂ�Sl j [ he[ Öp� ` ^l kl j v�ep�decdhv�_l hh[ oex` _Ã� t dê d�hej eqp�qd` � ` aà ^qes` k` pp� l a
j l k` q[ ov�ml hê v�[ k_�j [ g` p�aep̂ [ h�ml hê v�qd` �moej [ ov�ql l h�al o�ò cr h[ qekc�qd` �` ^l kl j vÀ

Ikpq[ ] eheqvÂ� Td` � ^l r kqovÖp� ao[ ceh̀ � p̀ ^r oeqv� peqr [ qel k� [ k_� ekpq[ ] eheqv� ml p̀ � peckeaê [ kq
^d[ hh̀ kc` p�ql �aep̂ [ h�ml hê v�ej mh̀ j ` kq[ qel k�[ k_�` ^l kl j ê �_` s` hl mj ` kqÀ

Pl l o� ` u` ^r qel k� l a� _l kl oçar k_` _� mol f̀ ^qp� [ k_� hl t ` o� [ ] pl omqel k� _r ` � ql � t ` [ g� mol f̀ ^q
j [ k[ c` j ` kqÃ�dek_` o�aep̂ [ h�ml hê v�m̀ oal oj [ k^` À

W` [ gk` pp� l a�ekq̀ coeqv�[ k_�^l oor mqel k�oepgpÂ�Td` p̀ � [ ò � [ j l kc�qd` �ql m�l a�^d[ hh̀ kc` p�ek
qd` �^l r kqovÀ



SOM@LI@�DBONOMIB�OUTLOOK����������P@FD�� �

Iq�ep� t l oqd�kl qekc�qd[ q�qd` ò �ep�kl � r m_[ q̀ _�_[ q[ � l k�qd` � j l k` v�pr mmhv�ek�Sl j [ he[ � [ p� [
qej ` �p̀ oè pÀ�Td` ò al ò Ã�qdep�ò ml oq�ò hè _�l k�[ �mò sel r p�p̀ oè p�l a�Wl oh_�A[ kg�_[ q[ Ã�[ k_
] v� ` nr [ qekc� qd` � qò k_� l s` o� qej ` Ã� _[ q[ � t [ p� mol se_` _� al o� qd` � m̀ oel _� ^l s` ò _� ] v� qd`
[ k[ hvpepÀ� Td` ò � [ ò � [ � kr j ] ` o� l a� q̀ ^dkenr ` p� _̄` p̂ oemqes` � [ k_� ` ^l kl j ê � j l _` hekc°� al o
` u[ j ekekc�qd` �` aà ^qes` k` pp�l a�j l k` q[ ov�ml hê vÀ�Ok` �l a�qd` �` ^l kl j ` qoê �j ` qdl _p�ep�ql
eks` pqec[ q̀ �^[ r p[ heqv�] ` qt ` ` k�` ^l kl j ê �col t qd�[ k_�j l k` v�pr mmhvÃ�r pekc�Fo[ kc` o�q̀ pqÀ
Ml k` q[ ov� ml hê v� ep� p[ e_� ql � ] ` � ` aà ^qes` Ã� l khv� ea� qd` ò � ep� l k` çt [ v� ò h[ qel kpdem� or kkekc
aol j � j l k` v�pr mmhv�ql � ` ^l kl j ê � col t qdÀ�El o�qd` � ^[ p̀ � l a�Sl j [ he[ � ` ^l kl j vÃ� ^[ r p[ heqv
] ` qt ` ` k� j l k` v� pr mmhv� ql � FCP� o[ qel � ep� q̀ pq̀ _� [ c[ ekpq� ` ^l kl j ê � col t qdÀ� Td` � ò pr hqp
pdl t ` _� qd[ q� j l k` v� pr mmhv� ql � FCP� o[ qel � ep� pq[ qepqê [ hhv� peckeaê [ kq� [ q� � « � ek� ek_r ^ekc
` ^l kl j ê � col t qd� [ aq̀ o� _eaà ò k^ekc� qt ê ` À� Iq� ep� t l oqd� kl qekc� qd[ q� j l k` v� pr mmhv� ek
Sl j [ he[ �ep�col t ekc� [ q� [ �m̀ oel _� [ s` o[ c` � l a� � À� « Ã�t deh̀ �^r oò kq�FCP�col t p� [ q� [ �m̀ oel _
[ s` o[ c` �l a�� « �l s` o�qd` �m̀ oel _� �̄ � � � �ê�� � � � °À�Tdep�ej mhè p�qd[ q�j l k` v�pr mmhv�ql �FCP
o[ qel �ep�_` ^ò [ pekc�[ q�[ k�[ s` o[ c` �l a��À� « �l s` o�qd` �j ` kqel k` _�m̀ oel _À

� À� �@pp` ppekc�qd` �Daà ^qes` k` pp�l a�Ml k` q[ ov�Pl hê v�ek�Sl j [ he[

Td` �pq[ q̀ Öp�ql q[ h�ò s` kr ` �co[ _r [ hhv�ek^ò [ p̀ _�aol j �ô� � �j ehhel k�ek�� � � � �ql �ô� � � �j ehhel k�ek
� � � � Ã�[ k_�qd` k�ql �ô� � � � j ehhel k�ek�� � � � Ã�t eqd�[ �^l j ml r k_�[ s` o[ c` �col t qd�o[ q̀ � l a�� � «
_r oekc�qd` �m̀ oel _� �̄ � � � ç� � � � °À�T[ u�ò s` kr ` p�_r oekc�qd` �j ` kqel k` _�m̀ oel _�ek^ò [ p̀ _�] v
[ ] l r q�� À� �qej ` pÃ�t deh̀ �kl kçq[ u�ò s` kr ` p�ek^ò [ p̀ _�] v�[ ] l r q�� � À� �qej ` pÀ�Tdep�peckeaê [ kq
ek^ò [ p̀ �ep�] ` ^[ r p̀ �kl kçq[ u�ò s` kr ` p�t ` ò �s` ov�j l _` pq�ek�qd` �m[ pqÃ�[ k_�qd` �pq[ q̀ �d[ p
ò ^` kqhv� pq[ oq̀ _� ql � _` s` hl m� qd` j À� Td` � al hhl t ekc� aecr ò � ehhr pqo[ q̀ p� qd` � _` s` hl mj ` kq� l a
q[ u�[ k_�kl kçq[ u�ò s` kr ` p�l s` o�qd` �m[ pq�� � �v` [ opÃ�al o�t dê d�_[ q[ �ep�[ s[ eh[ ] h̀ À

� À� �Pr ] hê �Eek[ k^` Â�Dsl hr qel k�l a�F l s` okj ` kq�Ar _c` q�l s` o�Tej `

Eecr ò �¯� À� °�T[ u�[ k_�Nl k�T[ u�R` s` kr ` p�ek�Sl j [ he[ Ã�� � � � �ç�� � � � �¯Mehhel k�USô°
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Sl j [ he[ Öp� ql q[ h� ò s` kr ` � ep� moej [ oehv� ] [ p̀ _� l k� q[ u` p� l a� s[ oel r p� qvm̀ pÀ� C` pmeq̀ � qd`
co[ _r [ h�ek^ò [ p̀ �ek�qd` � ^l kqoe] r qel k� l a�kl kçq[ u� ò s` kr ` p�aol j � � À� « �ek� � � � � � ql � � �« �ek
� � � � Ã� q[ u� ò s` kr ` p� [ ^^l r kq̀ _� al o� [ mmol uej [ q̀ hv� qdò ` çnr [ oq̀ op� l a� ql q[ h� ò s` kr ` � l k
[ s` o[ c` � al o� qd` � m̀ oel _� �̄ � � � ç� � � � °Ã� t deh̀ � l qd` o� pq[ q̀ � ò s` kr ` � eq̀ j p� ^l kqoe] r q̀ _
[ ol r k_� [ � nr [ oq̀ oÀ� Td` � al hhl t ekc� aecr ò � ehhr pqo[ q̀ p� qd` � [ s` o[ c` � ^l kqoe] r qel k� l a� q[ u� [ k_
kl kçq[ u�ò s` kr ` p�ql �ql q[ h�ò s` kr ` À

Eecr ò �¯� À� °�@s` o[ c` �Bl kqoe] r qel k�l a�T[ u` p�[ k_�Nl kçT[ u�Iq̀ j p�ql �Tl q[ h�R` s` kr ` p�¯� � � � �ç�� � � � °
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Fl s` okj ` kq� pm̀ k_ekc� ek� Sl j [ he[ � d[ p� ek^ò [ p̀ _� peckeaê [ kqhv� l s` o� qd` � m[ pq� _` ^[ _` Ã
_oes` k� ] v� ek^ò [ p̀ p� ek� t [ c` p� [ k_� p[ h[ oè pÃ� [ p� t ` hh� [ p� qd` � ej m[ ^q� l a� qd` � BOVICç��
m[ k_` j ê À� @̂ ^l o_ekc� ql � pq[ qepqê pÃ� qd` � [ s` o[ c` � [ kkr [ h� col t qd� o[ q̀ � l a� cl s` okj ` kq
pm̀ k_ekc� t [ p� � � À� « � ] ` qt ` ` k� � � � � � [ k_� � � � � Ã� oepekc� aol j � ô� � � À� � j ehhel k� ek� � � � � � ql
ô� � � À� � j ehhel k� ek� � � � � À� Hl t ` s` oÃ� _` s` hl mj ` kq� pm̀ k_ekc� [ ^^l r kq̀ _� al o� [ � pj [ hh
mol ml oqel k� l a� ql q[ h� cl s` okj ` kq� pm̀ k_ekcÃ� [ s` o[ cekc� � � À� « � l s` o� qd` � m̀ oel _Ã� t deh̀
^r oò kq� pm̀ k_ekc� l̄ m̀ o[ qekc� ^l pqp°� [ ^^l r kq̀ _� al o� � � À� « � l k� [ s` o[ c` À� Fl s` okj ` kq
pm̀ k_ekc�_` ^hek` _�ek�� � � � �_r ` �ql �[ �_` ^hek` �ek�ql q[ h�ò s` kr ` �^[ r p̀ _�] v�^hej [ q̀ �^d[ kc` Ã
[ k_� ek� � � � � � _r ` � ql � h[ oc` � ` um̀ k_eqr ò p� l k� BOVICç�� çò h[ q̀ _� ^l kp̀ nr ` k^` p� ek� qd`
mò sel r p�v` [ oÀ�Hl t ` s` oÃ�qd` �mol hl kc` _�_ol r cdq�aol j � � � � � �ql � � � � � �_e_�kl q� h̀ [ _�ql � [
_` ^hek` � ek� cl s` okj ` kq� pm̀ k_ekcÃ� [ p� qd` � cl s` okj ` kq� t l og` _� ql � ek^ò [ p̀ � mr ] hê
ò s` kr ` p� qdol r cd� ` um[ kpel k� l a� kl kçq[ u� pl r ô ` pÀ� Eek[ hhvÃ� qd` � _` ^hek` � ek� _` s` hl mj ` kq
pm̀ k_ekcÃ� t dê d� ` u^` ` _` _�qd` �ek^ò [ p̀ � ek� ^r oò kq�pm̀ k_ekcÃ� h̀ _�ql � [ � _` ^hek` �ek�ql q[ h
cl s` okj ` kq�pm̀ k_ekc�ek� � � � � Ã�_` pmeq̀ � [ � � � « �ek^ò [ p̀ �ek�ql q[ h� ò s` kr ` � ^l j m[ ò _�ql
qd` � mò sel r p� v` [ oÀ� Td` � al hhl t ekc� q[ ] h̀ � ò sè t p� qd` � _` s` hl mj ` kq� l a� cl s` okj ` kq
pm̀ k_ekc�ek�Sl j [ he[ �l s` o�[ �mò sel r p�[ kkr [ h�p̀ oè pÀ



Td` � pq[ q̀ � ] r _c` q� d[ p� ^l kqekr ` _� ql � ò ^l o_� [ � ^l kqekr l r p� _` aê eq� l s` o� qd` � m[ pq� ` h̀ s` k
v` [ op� p̄̀ ` �qd` �al hhl t ekc�aecr ò °Ã�h̀ [ _ekc�ql �[ k�ek^ò [ p̀ �ek�ò he[ k^` �l k�` uq̀ ok[ h�[ e_À�Iq�ep
` um̀ ^q̀ _� qd[ q� qd` � ] r _c` q� _` aê eq� t ehh� ^l kqekr ` � ek� qd` � ^l j ekc� v` [ opÃ� [ p� hl kc� [ p� qd`
[ s` o[ c` �col t qd�o[ q̀ �l a�ql q[ h�ò s` kr ` � �̄ � « °�ep�h̀ pp�qd[ k�qd` �[ s` o[ c` �col t qd�o[ q̀ �l a�ql q[ h
mr ] hê �` um̀ k_eqr ò � �̄ � À� « °À�Tl q[ h�ò s` kr ` �[ p�[ �m̀ ô ` kq[ c` �l a�FCP�[ s` o[ c` _�� « �al o�qd`
m̀ oel _� �̄ � � � ç� � � � °Ã�t deh̀ �qd` � [ s` o[ c` �cl s` okj ` kq�pm̀ k_ekc�[ p� [ �m̀ ô ` kq[ c` � l a�FCP
t [ p� � À� « � _r oekc� qd` � p[ j ` � m̀ oel _À� Tdep� peqr [ qel k� ^[ hhp� al o� _es` opeavekc� mr ] hê � ò s` kr `
pl r ô ` pÃ� t deh̀ � t l ogekc� ql � ò _r ^` � ^r oò kq� cl s` okj ` kq� pm̀ k_ekc� ek� a[ sl o� l a� ò [ h
_` s` hl mj ` kqÀ
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T[ ] h̀ �¯� À� °�F l s` okj ` kq�Dum̀ k_eqr ò �ek�Sl j [ he[ �¯Mehhel k�USô°Ã�� � � � �ê�� � � �
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Td` �aek_ekcp�ek�qdep�ò ml oq�q[ hhv�t eqd�mò sel r p�ò p̀ [ ô dÀ�El o�` u[ j mh̀ Ã�Vl hx�` q�[ hÀ� �̄ � � � °
[ ocr ` _� qd[ q� Sl j [ he[ Ûp� _l j ` pqê � ò s` kr ` � ep� kl q[ ] hv� qd` � hl t ` pq� ek� @aoê [ Ã� m[ oqê r h[ ohv
[ j l kc�D[ pq�@aoê [ k�` ^l kl j è pÃ�t eqd�[ �q[ u�ò s` kr ` çql çFCP�o[ qel �l a�h̀ pp�qd[ k�� �m̀ ô ` kqÃ
^l kqo[ pqekc�pd[ omhv�t eqd�@aoê [ Ûp�[ s` o[ c` �l a�� � �m̀ ô ` kqÀ�@hl kc�qd` �p[ j ` �hek` pÃ�qd` �Ml E
�̄ � � � °�ek_ê [ q̀ _�qd[ q�_` pmeq̀ �peckeaê [ kq�ò al oj p�ej mh̀ j ` kq̀ _�] v�qd` �EFS�pek^` �� � � � �ql
` kd[ k^` � ò s` kr ` Ã� eq� ò j [ ekp� ekpr aaê è kq� ql � ^l s` o� qd` � cl s` okj ` kqÛp� ò ^r oò kq
` um̀ k_eqr ò pÀ�Td` �l m̀ o[ qel k[ h�^l pqp�l a�qd` �EFS�d[ s` �` p̂ [ h[ q̀ _�peckeaê [ kqhvÃ�l r qm[ ^ekc
qd` �col t qd�ek�_l j ` pqê �ò s` kr ` pÃ�h[ oc` hv�_r ` �ql �[ �aes` al h_�ek^ò [ p̀ �ek�p[ h[ ov�m[ vj ` kqp
l s` o� qd` � m[ pq� _` ^[ _` À� Tdep� ej ] [ h[ k^` � ] ` qt ` ` k� decd� ` um̀ k_eqr ò p� [ k_� ek[ _` nr [ q̀
_l j ` pqê � ò s` kr ` �d[ p�al ô ` _�qd` �EFS�ql �d` [ sehv� ò hv� l k� ` uq̀ ok[ h�co[ kqp�ql �aek[ k^` �eqp
l m̀ o[ qel kpÀ

@̂^l o_ekc�ql �qd` �Ml E� �̄ � � � °Ã�qd` �aep̂ [ h�mol aeh̀ �l a�qd` �EFS�d[ p�ò j [ ek` _�ao[ ceh̀ �al o�j [ kv
_` ^[ _` pÃ� [ k_� cl s` okj ` kq� ò s` kr ` � [ k_� ` um̀ k_eqr ò � [ p� [ � m̀ ô ` kq� l a� FCP� d[ s`
ek^ò [ p̀ _�[ q�j l _` pq�o[ q̀ p�pek^` �� � � � Ã�ò ah̀ ^qekc�` aal oqp�] v�qd` �cl s` okj ` kq�ql �ej mol s`
eqp�mr ] hê �aek[ k^e[ h� j [ k[ c` j ` kq�[ k_�mr ] hê � [ _j ekepqo[ qel kÀ�Hl t ` s` oÃ�qd` �pej r hq[ k` l r p
ej m[ ^q�l a�BOVICç�� Ã�hl ^r pq�pt [ oj pÃ�[ k_�` oo[ qê �t ` [ qd` o�m[ qq̀ okp�^l kqoe] r q̀ _�ql �[ �j [ fl o
_` ^hek` À

Fl s` okj ` kq� ` um̀ k_eqr ò � ep� [ � ^or ^e[ h� aep̂ [ h� ml hê v� ql l h� qd[ q� ^[ k� pqej r h[ q̀ � ` ^l kl j ê
col t qdÃ�m[ oqê r h[ ohv�ek�_` s` hl mekc�` ^l kl j è pÀ�Hl t ` s` oÃ�al o�cl s` okj ` kq�` um̀ k_eqr ò �ql
d[ s` �[ �peckeaê [ kq�ej m[ ^q�l k�` ^l kl j ê �col t qdÃ�^` oq[ ek�^l k_eqel kp�k` ` _�ql �] ` �p[ qepaè _À
Td` p̀ �ek^hr _` Â

� À� �Daà ^qes` k` pp�Duq̀ kq�l a�Eep^[ h�Pl hê vÂ�R` pml kp` �l a�D̂ l kl j ê �Fol t qd�ql
Bd[ kc` p�ek�F l s` okj ` kq�Dum̀ k_eqr ò

@hhl ^[ qekc�[ �pr aaê è kq�pd[ ò �l a�cl s` okj ` kq�` um̀ k_eqr ò �ql t [ o_p�_` s` hl mj ` kq�mol f̀ ^qpÃ
pr ^d�[ p�ekao[ pqor ^qr ò �_` s` hl mj ` kqÃ�` _r ^[ qel kÃ�[ k_�d` [ hqd^[ ò À

Dkpr oekc�` aaê è kq�r p̀ �l a�ò pl r ô ` p�ql �j ekej ex` �t [ pq̀ �[ k_�^l oor mqel kÀ

M[ ekq[ ekekc� [ � pq[ ] h̀ � j [ ^ol ` ^l kl j ê � ` kseol kj ` kqÃ� ek^hr _ekc� hl t � ekah[ qel k� [ k_� [
pr pq[ ek[ ] h̀ �aep̂ [ h�_` aê eqÀ

Dk^l r o[ cekc� moes[ q̀ � p̀ ^ql o� m[ oqê em[ qel k� [ k_� eks` pqj ` kq� ql � ^l j mh̀ j ` kq� cl s` okj ` kq
` um̀ k_eqr ò À

Ik� qd` � ^[ p̀ � l a� Sl j [ he[ Ã� qd` � ò h[ qel kpdem� ] ` qt ` ` k� cl s` okj ` kq� ` um̀ k_eqr ò � [ k_
` ^l kl j ê �col t qd�ep�` u[ j ek` _Ã�t eqd�[ �al ^r p�l k�qd` �ò pml kpes` k` pp�l a�` ^l kl j ê �col t qd
ql � ^d[ kc` p� ek� cl s` okj ` kq� ` um̀ k_eqr ò À� A[ p̀ _� l k� ò cò ppel k� [ k[ hvpepÃ� ql q[ h
cl s` okj ` kq� ` um̀ k_eqr ò � ql � FCP� o[ qel � ep� al r k_� ql � ] ` � peckeaê [ kq� [ q� �« � ek� ek_r ^ekc
` ^l kl j ê � col t qd� ek� Sl j [ he[ � l s` o� qd` � m̀ oel _� � � � � � ê� � � � � À� Hl t ` s` oÃ� qd`
ò pml kpes` k` pp�l a�` ^l kl j ê �col t qd�ql �^d[ kc` p�ek�cl s` okj ` kq�` um̀ k_eqr ò �ep�ek` h[ pqê À
Ik�m[ oqê r h[ oÃ�` ^l kl j ê �col t qd�ek^ò [ p̀ p�] v�l khv�� À� � « �al o�[ k�ek^ò [ p̀ �ek�cl s` okj ` kq
` um̀ k_eqr ò � ] v� �« À� Tdep� pr cc` pqp� qd[ q� cl s` okj ` kq� ` um̀ k_eqr ò � ep� kl q� ] ` ekc� r qehex` _
` aaê è kqhv�ql �_oes` �` ^l kl j ê �col t qdÀ�Td` �j [ ek�ò [ pl k�] ` dek_�qdep�ek` h[ pqê �ò pml kp̀ �ep
qd[ q� l m̀ o[ qel k[ h� ^l pqp� _l j ek[ q̀ � cl s` okj ` kq̀ um̀ k_eqr ò � ek� Sl j [ he[ Ã� o[ qd` o� qd[ k
_` s` hl mj ` kq�` um̀ k_eqr ò À
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Td` � j [ ek� ò [ pl k� ] ` dek_� qdep� ek` h[ pqê � ò pml kp̀ � ep� qd[ q� l m̀ o[ qel k[ h� ^l pqp� _l j ek[ q̀
cl s` okj ` kq� ` um̀ k_eqr ò � ek� Sl j [ he[ Ã� o[ qd` o� qd[ k� _` s` hl mj ` kq� ` um̀ k_eqr ò À� Ik� l qd` o
t l o_pÃ� [ � h[ oc` � ^dr kg� l a� cl s` okj ` kq� pm̀ k_ekc� cl ` p� ql t [ o_p� j [ ekq[ ekekc� ` uepqekc
l m̀ o[ qel kpÃ� pr ^d� [ p� p[ h[ oè p� [ k_� [ _j ekepqo[ qes` � ^l pqpÃ� o[ qd` o� qd[ k� eks` pqekc� ek
_` s` hl mj ` kq� mol f̀ ^qp� qd[ q� ^l r h_� _oes` � ` ^l kl j ê � col t qdÀ� Os` o[ hhÃ� t deh̀ � cl s` okj ` kq
` um̀ k_eqr ò � _l ` p� d[ s` � [ � peckeaê [ kq� ej m[ ^q� l k� ` ^l kl j ê � col t qd� ek� Sl j [ he[ Ã� qd`
ek` h[ pqê � ò pml kp̀ � pr cc` pqp� qd[ q� qd` ò � ep� [ � k` ` _� al o� j l ò � ` aaê è kq� [ hhl ^[ qel k� l a
ò pl r ô ` p�ql t [ o_p�_` s` hl mj ` kq�` um̀ k_eqr ò �ql �_oes` �` ^l kl j ê �col t qdÀ

Tdep� p̀ ^qel k� l a�qd` � ò ml oq� [ ej p�ql �decdhecdq�qd` �mol ] h̀ j � l a�ekah[ qel k�ek�Sl j [ he[ Ã� t dê d
d[ p�[ �peckeaê [ kq�ej m[ ^q�l k�l s` o[ hh�` ^l kl j ê �m̀ oal oj [ k^` Ã�[ k_�h̀ [ _p�ql �[ �ò _r ^qel k�ek
mr ô d[ pekc�ml t ` oÃ�` pm̀ ^e[ hhv�al o�hl t çek^l j ` �ek_ese_r [ hpÃ�ò pr hqekc�ek�ek^ò [ p̀ _�o[ q̀ p�l a
_` moes[ qel k�[ k_�ml s` oqvÀ�Td` �[ s` o[ c` �ekah[ qel k�o[ q̀ �_r oekc�qd` �m̀ oel _� �̄ � � � ç� � � � °�t [ p
[ ol r k_� � « À�Td` �ekah[ qel k�o[ q̀ � ek�Sl j [ he[ �ep� ^d[ o[ ^q̀ oex` _� ] v�h[ oc` �ahr ^qr [ qel kpÃ� t eqd� [
^l ` aaê è kq�l a�s[ oe[ qel k�l a�� � « À�Upekc�` ^l kl j ` qoê �[ k[ hvpepÃ�qd` �ej m[ ^q�l a�j l k` q[ ov�[ k_
aep̂ [ h�ml hê v� m̀ oal oj [ k^` �ek�Sl j [ he[ � l k�qd` �ekah[ qel k�o[ q̀ � ] [ p̀ _� l k�FCP�_` ah[ ql o� t [ p
` u[ j ek` _À� Td` � ò pr hqp� pdl t ` _� qd[ q� ^d[ kc` p� ek� j l k` v� pr mmhv� [ k_� ] r _c` q� _` aê eq� [ ò
[ j l kc�qd` �j [ ek�^[ r p̀ p�l a�ekah[ qel k�ek�Sl j [ he[ Ã�` umh[ ekekc�[ ] l r q�� � « �l a�qd` �^d[ kc` p�ek
qd` �ekah[ qel k�o[ q̀ À�Al qd� s[ oe[ ] h̀ p� [ ò � peckeaê [ kq� [ q� �« � h̀ s` h� l a�peckeaê [ k^` � ek� [ aà ^qekc
hl ^[ h�ekah[ qel kÀ�@��« �oep̀ �ek�qd` �j l k` v�pr mmhv�h̀ [ _p�ql �[ �� � « �pr oc` �ek�ekah[ qel kÃ�t d` ò [ p�[
�« �ek^ò [ p̀ �ek�qd` �] r _c` q�_` aê eq�ò pr hqp�ek�[ �ò h[ qes` hv�j l _` pq��À� « �oep̀ �ek�ekah[ qel kÀ�Tdep
j ` [ kp� qd[ q� ekah[ qel k� ò pml k_p� j l ò � pqol kchv� ql � t ` [ gk` pp̀ p� ek� j l k` q[ ov� ml hê v
m̀ oal oj [ k^` �^l j m[ ò _�ql �aep̂ [ h�ml hê vÀ�Iq�ep�t l oqd�kl qekc�qd[ q�j [ kv�` ^l kl j ê �[ k[ hvpqp
^l kpe_` o�qd[ q� j l k` q[ ov�ml hê v�ep�kl q�mò p̀ kq�ek�qd` �qor ` � p̀ kp̀ �ek�Sl j [ he[ Ã�_r ` �ql �decd
_l hh[ oex[ qel k�o[ q̀ pÀ�Ok�qd` �l qd` o�d[ k_Ã�qd` �pmò [ _�l a�^l r kq̀ oà eq�^r oò k^v�ek�Sl j [ he[ �ep�[
j [ fl o� mol ] h̀ j � [ aà ^qekc� qd` � Sl j [ he� ` ^l kl j vÀ� S` s` o[ h� l qd` o� a[ ^ql op� ^l kqoe] r q̀ � ql � qd`
decd� ekah[ qel k� o[ q̀ � ek� Sl j [ he[ À� Ok` � g` v� a[ ^ql o� ep� qd` � ^l r kqovÖp� hej eq̀ _� _l j ` pqê
mol _r ^qel k� ^[ m[ ^eqvÃ� m[ oqê r h[ ohv� al o� ` pp̀ kqe[ h� al l _� co[ ekpÀ� Tdep� pdl oq[ c` � h̀ [ _p� ql
ek^ò [ p̀ _� ò he[ k^` � l k� ej ml oqpÃ� t dê d� ek� qr ok� ar ` hp� _` j [ k_� al o� al ò eck� ^r oò k^v� [ k_
` u[ ^` o] [ q̀ p� ekah[ qel k[ ov� mò ppr ò pÀ� Ik� [ __eqel kÃ� a[ ^ql op� pr ^d� [ p� ekpq[ ] eheqvÃ� ^l oor mqel kÃ
[ k_�^hej [ q̀ �^d[ kc` �ç�[ hl kc�t eqd�chl ] [ h�ekah[ qel k� ēj ml oq̀ _�ekah[ qel k°�ç�mh[ v�[ �ol h̀ �ek�qd`
decd�hl ^[ h�ekah[ qel k�o[ q̀ p�ek�Sl j [ he[ À

� À� �Ij m[ ^qp�l a�Ml k` v�Sr mmhv�[ k_�Pr ] hê �C` ] q�l k�Ikah[ qel k
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Daà ^qes` � j [ ^ol ` ^l kl j ê � ml hê è p� j [ qq̀ o� al o� [ ^dè sekc� ` ^l kl j ê � pq[ ] eheqvÃ
mol j l qekc� col t qdÃ� [ k_� ej mol sekc� qd` � hesekc� pq[ k_[ o_p� qd` � ^eqex` kpÀ� Tl � ` kd[ k^`
j l k` q[ ov� [ k_�aep̂ [ h�ml hê è p� ` aà ^qes` hvÃ�eq�ep�` pp̀ kqe[ h�ql � [ _l mq� [ �^l j mò d` kpes`
[ mmol [ ^d�qd[ q�[ __ò pp̀ p�] l qd�ej j ` _e[ q̀ �k` ` _p�[ k_�hl kcçq̀ oj �pr pq[ ek[ ] eheqvÀ

Eep^[ h�Pl hê v�Bl kpe_` o[ qel kp
Td` � ` ^l kl j v� l a� Sl j [ he[ � ò hè p� d` [ sehv� l k� qd` � US� _l hh[ o� _r ` � ql � m[ pq� ^r oò k^v
_` s[ hr [ qel kpÃ�j [ gekc�aep̂ [ h�ml hê v�qd` �j [ ek�ql l h�al o�` ^l kl j ê �ò cr h[ qel kÃ�t eqd�qd`
È _` o[ h� Mekepqov� l a� Eek[ k^` � mh[ vekc� [ � g` v� ol h̀ À� Pol j l qekc� aep̂ [ h� ml hê v
m̀ oal oj [ k^` �ek^hr _` �pqò kcqd` kekc�aep̂ [ h�j [ k[ c` j ` kqÀ

B[ m[ ^eqv�Ar eh_ekc�al o�qd` �Mekepqov�l a�Eek[ k^` Â�Iq�ep�ej m̀ o[ qes` �ql �` kpr ò �qd[ q�qd`
Ml E� ml pp̀ pp̀ p� [ _` nr [ q̀ � ^[ m[ ^eqv� [ k_� ò pl r ô ` p� ql � j [ k[ c` � aep̂ [ h� ml hê è p
` aà ^qes` hvÀ� Tdep� ek^hr _` p� eks` pqekc� ek� dr j [ k� ^[ meq[ h� qdol r cd� qo[ ekekc� mol co[ j p
al ^r p̀ _� l k� j [ ^ol ` ^l kl j ê � [ k[ hvpepÃ� mr ] hê � aek[ k^e[ h� j [ k[ c` j ` kqÃ� [ k_� _[ q[
[ k[ hvqê pÀ

@_l mqekc�Rl ] r pq�M[ ^ol çEep^[ h�@k[ hvpepÂ�Ij mh̀ j ` kqekc�[ �^l j mò d` kpes` � j [ ^ol ç
aep̂ [ h� ao[ j ` t l og� t ehh� ` k[ ] h̀ � ml hê vj [ g` op� ql � [ pp̀ pp� m̀ oal oj [ k^` çl oè kq̀ _
ek_ê [ ql op� pr ^d� [ p� q[ uçql çFCP� o[ qel pÀ� Tdep� [ k[ hvpep� ^[ k� cr e_` � _` ^epel kçj [ gekc
mol ^` pp̀ p�[ k_�ej mol s` �qo[ kpm[ ò k^v�ek�aep̂ [ h�j [ k[ c` j ` kqÀ

Dkd[ k^ekc� R̀ s` kr ` � Ml ] ehex[ qel kÂ� Td` � cl s` okj ` kq� pdl r h_� q[ ^gh̀ � Sl j [ he[ Öp� hl t
mr ] hê � ò s` kr ` p� ] v� pqò kcqd` kekc� q[ u� pvpq̀ j pÃ� ] ol [ _` kekc� qd` � q[ u� ] [ p̀ Ã� [ k_
ej mol sekc�^l j mhe[ k^` �ql �ek^ò [ p̀ �ò s` kr ` p�[ k_�ò _r ^` �_` m̀ k_` k^` �l k�` uq̀ ok[ h
co[ kqpÀ

C` s` hl mekc� [ �Eep̂ [ h�Repg�Eo[ j ` t l ogÂ�Dpq[ ] hepdekc� [ �ol ] r pq�aep̂ [ h�oepg�ao[ j ` t l og
t ehh� ` kd[ k^` � ò pehè k^` � [ c[ ekpq� ` ^l kl j ê � pdl ^gp� ] v� [ hhl t ekc� ml hê vj [ g` op� ql
e_` kqeav� [ k_� j eqec[ q̀ � ml q̀ kqe[ h� oepgpÃ� ek^hr _ekc� ò s` kr ` � sl h[ qeheqvÃ� ` um̀ k_eqr ò
mò ppr ò pÃ� [ k_� ` uq̀ ok[ h� ar k_ekc� _` m̀ k_` k^è pÃ� [ k_� q[ g` � mol [ ^qes` � pq̀ mp� ql
` kpr ò �[ �j l ò �pq[ ] h̀ �` ^l kl j ê �` kseol kj ` kqÀ

� À� �Pl hê è p�al o�Dkd[ k^ekc�Ml k` q[ ov�[ k_�Eep^[ h�Pl hê è p�ek�Sl j [ he[
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Ar eh_ekc� Bò _e] eheqvÂ� Pl hê vj [ g` op� ^[ k� al pq̀ o� mr ] hê � qor pq� ] v� eppr ekc� ò cr h[ o
q̀ ^dkê [ h� ò ml oqp� qdol r cdl r q� [ hh� md[ p̀ p� l a� aep̂ [ h� ml hê v� ej mh̀ j ` kq[ qel kÀ� Td` v
pdl r h_� [ hpl � ` kpr ò � ^l kpepq̀ k^v� [ j l kc� aep̂ [ h� ml hê è pÃ� j [ ^ol ` ^l kl j ê
ao[ j ` t l ogpÃ�[ k_�_` s` hl mj ` kq�cl [ hp�ql �j [ ekq[ ek�^ò _e] eheqv�t eqd�pq[ g` dl h_` op�[ k_
_` j l kpqo[ q̀ �[ �^l j j eqj ` kq�ql �qo[ kpm[ ò k^v�[ k_�cl l _�cl s` ok[ k^` À

Ml k` q[ ov�Pl hê v�Ij mhê [ qel kp

R` ekqol _r ^ekc� qd` � N[ qel k[ h� Br oò k^vÂ� @� co[ _r [ h� ò ekqol _r ^qel k� l a� qd` � Sl j [ he
pdehhekc� ^[ k� d` hm� pq[ ] ehex` � qd` � ` ^l kl j v� ] v� ò _r ^ekc� _` m̀ k_` k^` � l k� al ò eck
^r oò k^è pÀ� Tl � ` kpr ò � [ � pr ^^` ppar h� ej mh̀ j ` kq[ qel kÃ� qdep� mol ^` pp� pdl r h_� ] `
^[ ò ar hhv� j [ k[ c` _� t eqd� pr mml oq� aol j � ekq̀ ok[ qel k[ h� aek[ k^e[ h� ekpqeqr qel kpÃ� pr ^d� [ p
qd` �IME�[ k_�Wl oh_�A[ kgÀ

Pol j l qekc� Eek[ k^e[ h� Ik^hr pel kÂ� Dkd[ k^ekc� [ ^^` pp� ql � aek[ k^e[ h� p̀ osê ` p� al o� [ hh
p̀ cj ` kqp� l a� pl ^è qv� t ehh� ^l kqoe] r q̀ � ql � ` ^l kl j ê � col t qd� [ k_� pq[ ] eheqvÀ� Ikeqe[ qes` p
[ ej ` _� [ q� mol j l qekc� j ê ol aek[ k^` � ekpqeqr qel kp� [ k_� _eceq[ h� ] [ kgekc� ^[ k� a[ ^eheq[ q̀
cò [ q̀ o�m[ oqê em[ qel k�ek�qd` �al oj [ h�` ^l kl j vÀ

Sqò kcqd` kekc� B` kqo[ h� A[ kg� B[ m[ ^eqvÂ� Td` � ^` kqo[ h� ] [ kg� pdl r h_� ` kd[ k^` � eqp
ekpqeqr qel k[ h� ^[ m[ ^eqv� ql � ej mh̀ j ` kq� ` aà ^qes` � j l k` q[ ov� ml hê è p� qd[ q� ^l j mh̀ j ` kq
aep̂ [ h� j ` [ pr ò pÀ�Tdep�ek^hr _` p�_` s` hl mekc�ao[ j ` t l ogp�al o�ekah[ qel k�q[ oc` qekc� [ k_
ekq̀ ò pq�o[ q̀ �j [ k[ c` j ` kqÀ

Al l pqekc�Eek[ k^e[ h�F l s` ok[ k^` Â�Ij mol sekc�cl s` ok[ k^` �pqor ^qr ò p�t eqdek�aek[ k^e[ h
ekpqeqr qel kp�ep�^oeqê [ h�al o�al pq̀ oekc�[ k�` kseol kj ` kq�^l k_r ^es` �ql �` ^l kl j ê �col t qdÀ
M` [ pr ò p�pdl r h_�] ` �q[ g` k�ql �` kd[ k^` �qo[ kpm[ ò k^v�ek�aek[ k^e[ h�qo[ kp[ ^qel kp�[ k_
pqò kcqd` k�[ kqeçj l k` v�h[ r k_` oekc�¯@ML°�ao[ j ` t l ogpÀ

Ml keql oekc� Duq̀ ok[ h� RepgpÂ� Okcl ekc� ` s[ hr [ qel k� l a� ` uq̀ ok[ h� oepgpÃ� ek^hr _ekc
^l j j l _eqv� moê ` � sl h[ qeheqv� [ k_� ò cel k[ h� p̀ ^r oeqv� ^l k^` okpÃ� ekal oj p� mol [ ^qes`
[ _fr pqj ` kqp�ql �j l k` q[ ov�ml hê vÃ�` k[ ] hekc�qej ` hv�[ k_�` aà ^qes` �ò pml kp̀ pÀ





@coê r hqr ò � mh[ vp� [ � seq[ h� ol h̀ � ek� Sl j [ he[ Öp� ` ^l kl j vÃ� p̀ osekc� [ p� eqp� j [ ekpq[ v� [ k_
^l kqoe] r qekc�peckeaê [ kqhv�ql �qd` �^l r kqovÖp�` ^l kl j ê � l r qmr qÃ�` j mhl vj ` kq� l mml oqr keqè pÃ
[ k_�` uml oq�` [ okekcpÀ�Td` �p̀ ^ql o�ep�qd` �moej [ ov�pl r ô ` �l a�hes` hedl l _�al o�[ �s[ pq�j [ fl oeqv�l a
Sl j [ hepÃ�pr mml oqekc�^l r kqh̀ pp�a[ j ehè p� [ k_�^l j j r keqè p� [ ^ol pp�qd` �^l r kqovÀ�Sl j [ he[ Öp
[ coê r hqr o[ h�h[ k_p̂ [ m̀ �ep�^d[ o[ ^q̀ oex` _�] v�[ �_l j ek[ kq�mò p̀ k^` �l a�pj [ hhdl h_` o�a[ oj ` opÃ
t dl �l t k�[ k_�j [ k[ c` �[ mmol uej [ q̀ hv�qdò ` çnr [ oq̀ op�l a�qd` �^l r kqovÖp�[ coê r hqr o[ h�h[ k_À�Ik
^l kqo[ pqÃ� h[ oc` çp̂ [ h̀ � a[ oj ` op� [ ^^l r kq� al o� [ ol r k_� l k` çnr [ oq̀ o� l a� h[ k_� l t k` opdem� [ k_
j [ k[ c` j ` kqÀ� Td` � [ coê r hqr o[ h� p̀ ^ql o� ep� [ � peckeaê [ kq� pl r ô ` � l a� ` j mhl vj ` kqÃ� t eqd� qd`
j [ fl oeqv� l a�qd` � t l ogal ô ` � ` kc[ c` _�ek�moej [ ov�mol _r ^qel kÀ�F` l co[ mdê [ hhvÃ� [ coê r hqr o[ h
mol _r ^qel k� ep� ^l k^` kqo[ q̀ _� ek� qd` � pl r qd` ok� ò cel kÃ� t d` ò � à oqeh̀ � h[ k_� [ k_� [ ] r k_[ kq
oes` oek` � t [ q̀ o� eooec[ qel k� ^ò [ q̀ � a[ sl o[ ] h̀ � ^l k_eqel kp� al o� a[ oj ekcÀ� Poej [ ov� [ coê r hqr o[ h
mol _r ^` �ek^hr _` p�^l [ op̀ �co[ ekpÃ�mr hp̀ pÃ�l eh�p̀ ` _�^ol mpÃ�[ k_�dl oqê r hqr o[ h�^ol mp� ēÀ̀À�aor eqp
[ k_� s` c` q[ ] h̀ p°À� Sl j [ he[ � ml pp̀ pp̀ p� peckeaê [ kq� mol _r ^qes` � ò pl r ô ` pÃ� mò p̀ kqekc� [
qò j ` k_l r p� l mml oqr keqv� al o� o[ me_� ` ^l kl j ê � col t qd� [ k_� qo[ kpal oj [ qel kÀ� H[ ok` ppekc
qd` p̀ �ò pl r ô ` p�^l r h_�d[ s` �[ �mol al r k_�ej m[ ^q�l k�qd` �hes` hedl l _p�l a�qd` �Sl j [ he�m̀ l mh̀ Ã
mol j epekc� ej mol s` _� mol pm̀ oeqv� [ k_� [ � ] oecdq̀ o� ` ^l kl j ê � ar qr ò À� Td` p̀ � ò pl r ô ` p
ek^hr _` � � À� � j ehhel k�d` ^q[ ò p� l a� [ o[ ] h̀ �h[ k_� t̄ eqd� � � �m̀ ô ` kq� l a�^ol m�mol _r ^qel k�col t k
qdol r cd�eooec[ qel k�pvpq̀ j p°Ã�j l ò �qd[ k�� � �j ehhel k�hes` pql ^g�[ k_�[ ] l r q��À� �j ehhel k�ql kp�l a
aepd� [ kkr [ hhv�al o� ` uml oqÀ� Iq� d[ p� qt l � j [ ek� oes` opÃ�Jr ] [ � [ k_�Sd[ ] ` hh̀ �Res` op� t eqd� [ � ql q[ h
h̀ kcqd� l a� � Ã� � � � gj Ã� [ k_� d[ p� qd` � hl kc` pq� ^l [ pqhek` � ek� j [ ekh[ k_� @aoê [ � l a� � Ã� � � � gj À
Td` p̀ �k[ qr o[ h�à [ qr ò p�mò p̀ kq�j voe[ _�l mml oqr keqè p�al o�col t qd�[ ^ol pp�[ hh�p̀ ^ql opÃ�[ k_
` pm̀ ^e[ hhv�ek�qd` �[ coê r hqr ò �p̀ ^ql o�¯@aoê [ k�Ukel kÃ�� � � � °À

Sl j [ he[ Ûp�al r o�j [ ek�pq[ mh̀ �al l _p�[ ò �j [ ex` Ã�pl ocdr j Ã�oê ` Ã�[ k_�t d` [ qÀ�Wdeh̀ �j [ ex` �[ k_
pl ocdr j �[ ò �mol _r ^` _�hl ^[ hhvÃ�oê ` �[ k_�t d` [ q�[ ò � [ hj l pq�` kqeò hv�ej ml oq̀ _À�Td` ò �[ ò
qt l � j [ ek�d[ os` pqp�ek�Sl j [ he[ Â�qd` �J[ kr [ ov�ql �M[ ô d�C` vo� [ k_�qd` �Jr hv�ql �S` mq̀ j ] ` o
Fr À�Td` �h̀ [ k�p̀ [ pl k�m̀ [ gp�ek�Jr k` �] ` al ò �qd` �pq[ oq�l a�qd` �Fr �d[ os` pqÀ�@q�qd` �k[ qel k[ h
h̀ s` hÃ� qd` � C` vo� d[ os` pq� ^l kqoe] r q̀ pÃ� l k� [ s` o[ c` Ã� [ mmol uej [ q̀ hv� � � � m̀ ô ` kq� l a� [ kkr [ h
^l [ op̀ � co[ ek� j̄ [ ex` � [ k_� pl ocdr j °� mol _r ^qel kÃ� [ k_� qd` � Fr � d[ os` pq� ^l kqoe] r q̀ p� qd`
ò j [ ekekc�� � �m̀ ô ` kqÀ�Ok�[ s` o[ c` Ã�hl ^[ h�pl ocdr j �[ k_�j [ ex` �mol _r ^qel k� [̄ mmol uej [ q̀ hv
�� � Ã� � � � MT� [ k_� � � � Ã� � � � MTÃ� ò pm̀ ^qes` hvÃ� ^l s` o� _l j ` pqê � ò nr eò j ` kqpÃ� j [ gekc
Sl j [ he[ �p̀ haçpr aaê è kq�al o�j [ ex` �[ k_�pl ocdr j À
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� À� �Bl kqoe] r qel k�l a�El l _�Sr ] �S` ^ql o�ql �@coê r hqr o[ h�V[ hr ` �@__` _
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Pol _r ^qel k� ep� h[ oc` hv� o[ ekà _Ã� t eqd� o[ eka[ hh� m[ qq̀ okp� _oesekc� qd` � h[ oc` � ekq̀ oç[ kkr [ h
s[ oe[ qel kp�ek�mol _r ^qel kÀ�Td` �Sl r qd` ok�ò cel k� ēk^hr _ekc�Ll t ` o�Sd[ ] ` hh̀ Ã�F` _l Ã�Ll t ` o
Jr ] [ Ã�A[ vÃ�A[ gl l hÃ�[ k_�Heo[ [ k°�ep�qd` �pr omhr pçmol _r ^ekc�[ ò [ �l a�Sl j [ he[ À�Pol _r ^qel k�ek
qd` �Nl oqd` ok�[ k_�B` kqo[ h�ò cel kp�_l �kl q�p[ qepav�hl ^[ h�k` ` _pÃ�` u^` mq�al o�[ �pj [ hh�pr omhr pç
mol _r ^ekc� [ ò [ � [ ol r k_�H[ oc` ep[ À�Sl j [ he[ Öp�_l j ` pqê �mol _r ^qel k� l a�oê ` � [ k_� t d` [ q�ep
k` chece] h̀ Ã�al ô ekc�qd` �^l r kqov�ql �ò hv�d` [ sehv�l k�ekq̀ ok[ qel k[ h�j [ og` qp�ql �j ` ` q�eqp�hl ^[ h
_` j [ k_� al o� qd` p̀ � ` pp̀ kqe[ h� ^l j j l _eqè pÀ� Tl � ] oe_c` � qdep� c[ mÃ� Sl j [ he[ � ej ml oqp
pr ] pq[ kqe[ h�nr [ kqeqè p� l a�oê ` � [ k_� t d` [ q�ahl r o� ` s` ov�v` [ oÀ�Td` � ^l r kqovÖp� [ kkr [ h�ej ml oq
[ s` o[ c` � pq[ k_p� [ q� [ ol r k_� � � �Ã� � � � j ` qoê � ql kp� l a� oê ` � [ k_� � � � Ã� � � � j ` qoê � ql kp� l a
t d` [ q�ahl r oÀ�Nl q[ ] hvÃ�t d` [ q�ahl r o�ej ml oqp�d[ s` �^l kpepq̀ kqhv�oep̀ k�pek^` �� � � � Ã�t d` ò [ p
oê ` � ej ml oq� qò k_p� d[ s` � ahr ^qr [ q̀ _� l s` o� qd` � v` [ opÀ� Td` ò � [ ò � al r o� j [ fl o� ml oqp� ek
Sl j [ he[ Â�A` o] ` o[ � [ k_�Al pp[ pl �ek�qd` �kl oqdÃ�[ k_�Ml c[ _epdr �[ k_�Kepj [ vl �ek�qd` �pl r qd
t eqd� s[ ovekc� ^[ m[ ^eqvÀ� @� ^hl p̀ o� hl l g� [ q� pr ] k[ qel k[ h� m[ qq̀ okp� ò s` [ hp� _epqek^q� ò cel k[ h
mò à ò k^` p� al o� pq[ mh̀ � al l _p� ek� Sl j [ he[ À� Td` � Nl oqd` ok� [ k_� B` kqo[ h� ò cel kp� ` ude] eq� [
pqol kc� [ aaekeqv�al o�oê ` Ã� t dê d�ep�qd` � j l pq�^l kpr j ` _�pq[ mh̀ �ek�qd` p̀ � [ ò [ pÀ� Ik�^l kqo[ pqÃ
qd` �Sl r qd` ok� ò cel k�ep�_l j ek[ q̀ _� ] v� j [ ex` � [ k_�pl ocdr j � ^l kpr j mqel kÀ�Er oqd` oj l ò Ã
t d` [ q� ^l kpr j mqel k� ep� h[ oc` hv� ^l k^` kqo[ q̀ _� [ j l kc� r o] [ kÃ� [ aahr ` kq� dl r p̀ dl h_pÃ
decdhecdqekc� pl ^el ` ^l kl j ê � _epm[ oeqè p� ek� al l _� mò à ò k^` p� ¯E[ j ek` � D[ ohv� W[ okekc
Svpq̀ j p�N` qt l ogÃ�� � � � °À

Td` � [ coê r hqr o[ h� p̀ ^ql o� ek�Sl j [ he[ � d[ p� [ � peckeaê [ kq�ol h̀ � ek� s[ oel r p� [ pm̀ ^qp� [ k_�ep�qd`
h[ oc` pq� p̀ ^ql o� ek� q̀ oj p� l a� ^l kqoe] r qel k� ql � qd` � ^l r kqovÖp� FCPÀ� Iq� d[ p� [ � ^or ^e[ h� ol h̀ � ek
ek^l j ` � c` k` o[ qel kÃ� fl ] � ^ò [ qel kÃ� ` kpr oekc� al l _� p̀ ^r oeqv� [ k_� al ò eck� ` u^d[ kc`
` [ okekcpÀ� Td` � p̀ ^ql o� ep� _es` op̀ Ã� ^l j moepekc� moej [ ov� mol _r ^qp� pr ^d� [ p� ^l [ op̀ � co[ ekpÃ
mr hp̀ pÃ� l ehp̀ ` _� ^ol mpÃ� [ k_� dl oqê r hqr o[ h� ^ol mpÃ� ek^hr _ekc� aor eqp� [ k_� s` c` q[ ] h̀ pÀ� Td`
[ coê r hqr o[ h� p̀ ^ql o�ep�ar oqd` o�_ese_` _�ekql �qdò ` � j [ fl o�pr ] p̀ ^ql opÂ�^ol mpÃ�hes` pql ^gÃ� [ k_
aepdekcÀ�@j l kc�qd` p̀ Ã�qd` �hes` pql ^g� p̀ ^ql o�pq[ k_p� l r q� [ p� [ � ^oeqê [ h�_oes` o� l a� ` ^l kl j ê
col t qdÃ� mol se_ekc� ` j mhl vj ` kqÃ� ^l kpr j mqel kÃ� [ k_� ` uml oq� l mml oqr keqè pÀ� Hepql oê [ hhvÃ
hes` pql ^g�` uml oqp�d[ s` � ] ` ` k� [ �g` v�a[ ^ql o�ek�Sl j [ he[ Öp�` ^l kl j ê �col t qdÃ�r k_` op̂ l oekc
qd` � p̀ ^ql oÖp� seq[ h� ol h̀ � ek� qd` � ^l r kqovÖp� ` ^l kl j ê � _` s` hl mj ` kqÀ� Bol m� mol _r ^qel k
[ ^qeseqè p�mol se_` �fl ] �l mml oqr keqè pÀ

[ k_� [ � pl r ô ` � l a� ek^l j ` � al o� m̀ l mh̀ � hesekc� ek� qd` � [ coê r hqr o[ h� ò cel kp� l a� Sl j [ he[ À� Td`
aepd` ov� p̀ ^ql o� ep� [ � heà hek` � pl r ô ` � l a� ek^l j ` � [ k_� al l _� al o� ^l [ pq[ h� ^l j j r keqè pÀ
@coê r hqr o[ h�mol _r ^qel k�ep� ` pqej [ q̀ _�ql �_` ^hek` �ek� � � � � � j [ ekhv�_r ` �ql � ^hej [ q̀ � ^d[ kc`
^v^h̀ � ek^hr _ekc� ahl l _p� [ k_� _ol r cdqpÀ� Td` p̀ � a[ ^ql op� d[ s` � h̀ _� ql � qd` � a[ ehr ò � l a� aes`
^l kp̀ ^r qes` �o[ eka[ hh�p̀ [ pl kp�[ k_�qd` �decd�^l pq�l a�a[ oj �ekmr qp�¯BASÃ�� � � � °À
Td` � [ coê r hqr ò � p̀ ^ql o� ep� pqehh� ^d[ o[ ^q̀ oex` _� ] v� hl t � mol _r ^qeseqv� _r ` � ql � qd` � r p̀ � l a
[ kqenr [ q̀ _� j ` qdl _pÃ� pr ^d� [ p� ek[ mmol moe[ q̀ � ^ol m� pm[ ^ekcÃ� ar ool t � mh[ kqekc� [ k_� ^ol m
ol q[ qel kÀ� Ik� [ __eqel kÃ� hl t � mol _r ^qeseqv� ep� [ qqoe] r q̀ _� ql � ek[ _` nr [ q̀ � [ ^^` pp� ql � aek[ k^` Ã
l s` o_` m̀ k_` k^` � l k� o[ ekçà _� [ coê r hqr ò � _` pmeq̀ � ò ^r ooekc� _ol r cdqpÃ� _eh[ me_[ q̀ _
eooec[ qel k� ekao[ pqor ^qr ò Ã� ml l o� l o� kl kç̀ uepq̀ kq� qo[ kpml oq� ekao[ pqor ^qr ò Ã� [ k_� _epmr q̀ _
mol m̀ oqv�oecdqpÀ�Td` �c` k` o[ h�ekp̀ ^r oeqvÃ�` pm̀ ^e[ hhv�ek�qd` �pl r qd` ok�m[ oqp� l a�qd` �^l r kqov
t d` ò � ^ol m�mol _r ^qel k�ep�qd` � j [ ek� ` ^l kl j ê � [ ^qeseqvÃ� [ hpl � ò j [ ekp� [ � j [ fl o�^d[ hh̀ kc`
¯@aCAÃ�� � � � °À
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Tdep� p̀ ^qel k� ò sè t p� [ k� [ k[ hvpep� l a� Sl j [ he[ Öp� p̀ haçpr aaê è k^v� h̀ s` hp� al o� j [ fl o� pq[ mh̀
^` ò [ hp� j̄ [ ex` Ã� pl ocdr j Ã� t d` [ qÃ� [ k_� oê ` °À� S` haçpr aaê è k^v� ep� ] [ p̀ _� l k� mol _r ^qel k
h̀ s` hp�^l j m[ ò _�ql �^l kpr j mqel kÀ�Td` �[ k[ hvpep�t ehh�pq[ oq�t eqd�[ k�l s` osè t �l a�qd` �pr mmhv
pe_` Ã� al hhl t ` _� ] v� qd` � _` j [ k_� pe_` Ã� h̀ [ _ekc� ql � [ � ^h[ oeaê [ qel k� l a� qd` � h̀ s` h� l a� p̀ haç
pr aaê è k^vÀ

Sl j [ he[ Öp� ^` ò [ h� mol _r ^qel k� a[ ^` p� p̀ s` o[ h� ^d[ hh̀ kc` pÃ� ò pr hqekc� ek� ahr ^qr [ qekc� ^ol m
mol _r ^qel k� l s` o�qd` �v` [ opÀ�Td` � [ s` o[ c` � j [ ex` �mol _r ^qel k� t [ p� � � � À� �qdl r p[ k_� j ` qoê
ql kp�_r oekc�qd` �h[ pq�qt ` kqv�v` [ opÃ�_` ^hekekc�aol j �� � � �qdl r p[ k_�j ` qoê �ql kp�ek�� � � � �ql
� � � � qdl r p[ k_� j ` qoê � ql kp� ek� � � � � � [ k_� qd` k� ql � � � � qdl r p[ k_� j ` qoê � ql kp� ek� � � � � À� Td`
hl t ` pq� j [ ex` � mol _r ^qel k� t [ p� ek� � � � � � �̄ � � qdl r p[ k_� j ` qoê � ql kp°Ã� t deh̀ � qd` � decd` pq
mol _r ^qel k�h̀ s` h�t [ p�ek�� � � � � �̄ � � �qdl r p[ k_�j ` qoê �ql kp°À�Td` �qej ` �qò k_�^l ` aaê è kq�al o
j [ ex` �ep�k` c[ qes` � [ k_�peckeaê [ kq� [ q� �« �peckeaê [ k^` � h̀ s` hÃ� [ k_�qd` � [ s` o[ c` �^l j ml r k_
col t qd�o[ q̀ �t [ p� ç̄� À� « °À

Sl ocdr j � mol _r ^qel k� ep� j l ò � pq[ ] h̀ � ^l j m[ ò _� ql � j [ ex` Ã� ] r q� mol _r ^qel k� ep� [ hpl
_` ^ò [ pekcÀ� Sl ocdr j � mol _r ^qel k� _` ^hek` _� ql � � � � � qdl r p[ k_� j ` qoê � ql kp� ek� � � � � � aol j
� � � �qdl r p[ k_� j ` qoê �ql kp�ek� � � � � � [ k_� � � � �qdl r p[ k_� j ` qoê �ql kp�ek� � � � � À�Td` � [ s` o[ c`
_` ^hek` � o[ q̀ � ep� [ ] l r q� �« � _r oekc� qd` � h[ pq� qt l � _` ^[ _` pÃ� ] r q� qd` � ` pqej [ q̀ _� qej ` � qò k_
^l ` aaê è kq�ep�kl q�pq[ qepqê [ hhv�peckeaê [ kqÀ

Rê ` �mol _r ^qel k�ep� [ hj l pq�^l kpq[ kq� [ q� [ ol r k_� � �qdl r p[ k_� j ` qoê �ql kp�m̀ o�v` [ oÃ�` u^` mq
al o� � � � � Ã� t dê d� ò [ ^d` _� [ � mol _r ^qel k� h̀ s` h� l a� � � qdl r p[ k_� j ` qoê � ql kpÀ� Wd` [ q
mol _r ^qel k�ep�[ hpl �^l kpq[ kq�[ q�[ ol r k_�� �qdl r p[ k_�j ` qoê �ql kp�m̀ o�v` [ oÀ�Iq�ep�t l oqd�kl qekc
qd[ q�t d` [ q�mol _r ^qel k�_[ q[ �ep�kl q�[ s[ eh[ ] h̀ �al o�qd` �` kqeò �qej ` �p̀ oè pÃ�pl �s[ oel r p�pl r ô ` p
ek_ê [ qekc� qd[ q� [ kkr [ h� mol _r ^qel k� ep� [ ol r k_� � � qdl r p[ k_� j ` qoê � ql kp� t ` ò � r p̀ _À� Oqd` o
^` ò [ h�_[ q[ �t ` ò �l ] q[ ek` _�aol j �qd` �Ukeq̀ _�Sq[ q̀ p�C` m[ oqj ` kq�l a�@coê r hqr ò À

Tl q[ h� ^` ò [ h� mol _r ^qel k� ep� _` ^hekekc� [ q� [ k� [ s` o[ c` � o[ q̀ � l a� � À� « � _r oekc� qd` � h[ pq� qt l
_` ^[ _` pÃ� t d` ò � ql q[ h� mol _r ^qel k� _` ^hek` _� ql � � � � � qdl r p[ k_� j ` qoê � ql kp� ek� � � � �
^l j m[ ò _� ql � � � � � qdl r p[ k_� j ` qoê � ql kp� [ k_� � � � � qdl r p[ k_� j ` qoê � ql kp� ek� � � � � � [ k_
� � � � Ã� ò pm̀ ^qes` hvÀ� Td` � [ s` o[ c` � ql q[ h� ^` ò [ h� mol _r ^qel k� ek� Sl j [ he[ � _r oekc� qd` � h[ pq
qt ` kqv�v` [ op� t [ p� � � �À� �qdl r p[ k_� j ` qoê �ql kp� t eqd� [ � ^l ` aaê è kq� l a� s[ oe[ qel k� l a� � � À� « À
Td` �al hhl t ekc�q[ ] h̀ �ehhr pqo[ q̀ p�Sl j [ he[ Öp�^` ò [ h�mol _r ^qel k�_r oekc�qd` �qej ` �p̀ oè pÀ

� À� �S` ha�Sr aaê è k^v�l a�M[ ek�El l _�Bol mp�¯Ik_ese_r [ h�Bol mp�[ k_�Tl q[ h°Â
E` [ qr ò p�[ k_�Tò k_p
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T[ ] h̀ �¯� À� °�B` ò [ h�Pol _r ^qel k�ek�Sl j [ he[ �¯� � � �M` qoê �Tl kÄ�MT°Ã�� � � � �ç�� � � �
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Td` � p̀ haçpr aaê è k^v� o[ qel � l a� ^` ò [ hp� ek� Sl j [ he[ � _` ^ò [ p̀ _� peckeaê [ kqhv� aol j � � � « � ek
� � � � � ql � � � « � ek� � � � � � [ k_�qd` k�ql � � � « � ek� � � � � Ã� t eqd� [ k� [ s` o[ c` � _` ^hek` � o[ q̀ � l a� � � «
_r oekc�qd` �m̀ oel _� �̄ � � � ç� � � � °À�Tdep�_l t kt [ o_�qò k_�ek_ê [ q̀ p�[ �pr ] pq[ kqe[ h�ek^ò [ p̀ �ek
qd` � ^l r kqovÖp� ò he[ k^` � l k� ` uq̀ ok[ h� pl r ô ` p� ql � j ` ` q� hl ^[ h� _` j [ k_� [ k_� ` kpr ò � al l _
p̀ ^r oeqvÀ� Td` � col t ekc� ò he[ k^` � l k� ej ml oqp� ql � aehh� qd` � c[ m� ek� hl ^[ h� ^` ò [ h� mol _r ^qel k
r k_` oj ek` p� Sl j [ he[ Öp� al l _� pl s` ò eckqv� [ k_� ek^ò [ p̀ p� sr hk` o[ ] eheqv� ql � chl ] [ h� j [ og` q
ahr ^qr [ qel kpÀ� Ik� [ __eqel kÃ� qd` � ^l r kqovÖp� ek[ ] eheqv� ql � mol _r ^` � ` kl r cd� ^` ò [ hp� ql � j ` ` q
_l j ` pqê � _` j [ k_� ml p̀ p� peckeaê [ kq� oepgp� ql � al l _� p̀ ^r oeqvÃ� m[ oqê r h[ ohv� al o� sr hk` o[ ] h̀
ml mr h[ qel kp�pr ^d� [ p�or o[ h�^l j j r keqè p� [ k_�ekq̀ ok[ hhv�_epmh[ ^` _�m̀ opl kpÀ�Er oqd` oj l ò Ã
qd` � ek^ò [ p̀ _� ò he[ k^` � l k� ej ml oqp� [ hpl � mr qp� [ � pqo[ ek� l k� Sl j [ he[ Öp� ` ^l kl j vÃ� [ p� qd`
^l r kqov�pm̀ k_p�j l ò �l a�eqp�al ò eck�` u^d[ kc` �ò p̀ os` p�l k�^` ò [ h�ej ml oqpÀ

Td` �[ s` o[ c` �p̀ haçpr aaê è k^v�o[ qel �al o�j [ ex` �[ k_�pl ocdr j �t [ p�� � À� « �[ k_�� �À� « Ã
ò pm̀ ^qes` hvÃ� t deh̀ � qd` � p̀ haçpr aaê è k^v� o[ qel � al o� t d` [ q� [ k_� oê ` � t [ p� ` pqej [ q̀ _� [ q� �À� «
[ k_� À� « Ã�ò pm̀ ^qes` hvÃ�l s` o�qd` �m̀ oel _�� � � � ç� � � � À�Td` �al hhl t ekc�aecr ò �ehhr pqo[ q̀ p�qd`
_` s` hl mj ` kq�l a�p̀ haçpr aaê è k^v�o[ qel p�al o�al l _�^ol mp�ek�Sl j [ he[ À
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Iq� ep� t l oqd� kl qekc� qd[ q� qd` � col t qd� o[ q̀ � l a� pl ocdr j � ^l kpr j mqel k� ep� qd` � l khv� l k` � kl q
pq[ qepqê [ hhv� peckeaê [ kq� [ j l kc� qd` � ^[ ĥ r h[ q̀ _� col t qd� o[ q̀ p� al o� ^` ò [ h� ^l kpr j mqel k
h̀ s` hpÀ�Td` � [ s` o[ c` � ^l kpr j mqel k� l a� t d` [ q� [ k_�oê ` �_r oekc�qd` �h[ pq�qt l � _` ^[ _` p� t [ p
� � � À�� qdl r p[ k_� j ` qoê � ql kp� [ k_� � � � À� � qdl r p[ k_� j ` qoê � ql kpÃ� ò pm̀ ^qes` hvÃ� t deh̀ � qd`
[ s` o[ c` �^l kpr j mqel k�l a�j [ ex` �[ k_�pl ocdr j �t [ p�� � � À� �qdl r p[ k_�j ` qoê �ql kp�[ k_�� � � À�
qdl r p[ k_�j ` qoê �ql kpÃ�ò pm̀ ^qes` hvÀ

Nl q[ ] hvÃ� [ k� ` u[ j ek[ qel k� l a�^` ò [ h�^l kpr j mqel k�m[ qq̀ okp� ò s` [ hp�peckeaê [ kq�s[ oe[ qel kpÀ
Wd` [ q� ^l kpr j mqel k� ` ude] eqp� qd` � decd` pq� sl h[ qeheqvÃ� t eqd� [ � ^l ` aaê è kq� l a� s[ oe[ qel k� l a
� � À� « À�Ik�^l kqo[ pqÃ�pl ocdr j �^l kpr j mqel k�_` j l kpqo[ q̀ p�qd` �j l pq�dl j l c` k` eqvÃ�t eqd�[
^l ` aaê è kq� l a� s[ oe[ qel k� l a� � � À� « À� Td` p̀ � aek_ekcp� pr cc` pq� [ � pdeaq� ek� al l _� ^l kpr j mqel k
m[ qq̀ okp� ek� Sl j [ he[ Ã� ml q̀ kqe[ hhv� ek_ê [ qes` � l a� oepekc� hesekc� pq[ k_[ o_p� [ k_� ek^ò [ pekc
r o] [ kex[ qel kÀ� Tdep� qo[ kpal oj [ qel k� ek� ^l kpr j mqel k� m[ qq̀ okp� mò p̀ kqp� l mml oqr keqè p� al o
[ coê r hqr o[ h�_` s` hl mj ` kq� [ k_� j [ og` q�col t qdÀ�Uk_` opq[ k_ekc�qd` p̀ �pdeaqp�ep�^or ^e[ h�al o
ml hê vj [ g` op� [ k_� pq[ g` dl h_` op� p̀ ` gekc� ql � ` kd[ k^` � al l _� p̀ ^r oeqv� [ k_� mol j l q̀
pr pq[ ek[ ] h̀ �[ coê r hqr o[ h�mo[ ^qê ` p�ek�Sl j [ he[ À

Td` �aecr ò �] ` hl t �ehhr pqo[ q̀ p�Sl j [ he[ Öp�^` ò [ h�^l kpr j mqel k�l s` o�qej ` À

Eecr ò �¯� À� °�B` ò [ h�Bl kpr j mqel k�ek�Sl j [ he[ �¯� � � �M` qoê �Tl kÄ�MT°Ã�� � � � �ç�� � � � �
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Td` � p̀ haçpr aaê è k^v� o[ qel � l a� ^` ò [ hp� ek� Sl j [ he[ � _` ^ò [ p̀ _� peckeaê [ kqhv� aol j � � � « � ek
� � � � � ql � � � « � ek� � � � � � [ k_� qd` k� ql � � �« � ek� � � � � Ã� t eqd� [ k� [ s` o[ c` � _` ^hek` � o[ q̀ � l a� � � «
_r oekc�qd` �m̀ oel _� �̄ � � � ç� � � � °À�Tdep�_l t kt [ o_�qò k_�ek_ê [ q̀ p�[ �pr ] pq[ kqe[ h�ek^ò [ p̀ �ek
qd` � ^l r kqovÖp� ò he[ k^` � l k� ` uq̀ ok[ h� pl r ô ` p� ql � j ` ` q� hl ^[ h� _` j [ k_� [ k_� ` kpr ò � al l _
p̀ ^r oeqvÀ� Td` � col t ekc� ò he[ k^` � l k� ej ml oqp� ql � aehh� qd` � c[ m� ek� hl ^[ h� ^` ò [ h� mol _r ^qel k
r k_` oj ek` p� Sl j [ he[ Öp� al l _� pl s` ò eckqv� [ k_� ek^ò [ p̀ p� sr hk` o[ ] eheqv� ql � chl ] [ h� j [ og` q
ahr ^qr [ qel kpÀ� Ik� [ __eqel kÃ� qd` � ^l r kqovÖp� ek[ ] eheqv� ql � mol _r ^` � ` kl r cd� ^` ò [ hp� ql � j ` ` q
_l j ` pqê � _` j [ k_� ml p̀ p� peckeaê [ kq� oepgp� ql � al l _� p̀ ^r oeqvÃ� m[ oqê r h[ ohv� al o� sr hk` o[ ] h̀
ml mr h[ qel kp�pr ^d� [ p�or o[ h�^l j j r keqè p� [ k_�ekq̀ ok[ hhv�_epmh[ ^` _�m̀ opl kpÀ�Er oqd` oj l ò Ã
qd` � ek^ò [ p̀ _� ò he[ k^` � l k� ej ml oqp� [ hpl � mr qp� [ � pqo[ ek� l k� Sl j [ he[ Öp� ` ^l kl j vÃ� [ p� qd`
^l r kqov�pm̀ k_p�j l ò �l a�eqp�al ò eck�` u^d[ kc` �ò p̀ os` p�l k�^` ò [ h�ej ml oqpÀ

Td` � [ s` o[ c` � p̀ haçpr aaê è k^v� o[ qel � al o� j [ ex` � [ k_� pl ocdr j � t [ p� � � À� « � [ k_� � �À� « Ã
ò pm̀ ^qes` hvÃ� t deh̀ � qd` � p̀ haçpr aaê è k^v� o[ qel � al o� t d` [ q� [ k_� oê ` � t [ p� ` pqej [ q̀ _� [ q� �À� «
[ k_�� À� « Ã�ò pm̀ ^qes` hvÃ�l s` o�qd` �m̀ oel _�� � � � ç� � � � À�Td` �al hhl t ekc�aecr ò �ehhr pqo[ q̀ p�qd`
_` s` hl mj ` kq�l a�p̀ haçpr aaê è k^v�o[ qel p�al o�al l _�^ol mp�ek�Sl j [ he[ À

Eecr ò �¯� À� °�S` ha�Sr aaê è k^v�l a�El l _�Bol mp�ek�Sl j [ he[ Ã�� � � � �ç�� � � �
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Bl j m[ oekc� qd` � [ s` o[ c` � p̀ haçpr aaê è k^v� o[ qel p� al o� al l _� ^ol mp� _r oekc� qd` � aeopq� _` ^[ _`
�̄ � � � ç� � � � °� t eqd�qd` � [ s` o[ c` � p̀ haçpr aaê è k^v�o[ qel p�_r oekc�qd` � p̀ ^l k_�_` ^[ _` � �̄ � � � ç
� � � � °�ò s` [ hp�qd` �al hhl t ekcÂ

Eecr ò �¯� À� °�El l _�S` haçSr aaê è k^v�Tò k_p�ek�Sl j [ he[ Â�� � � � ç� � � � �spÀ�� � � � ç� � � �
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Td` �p̀ haçpr aaê è k^v�o[ qel �al o�j [ ex` �ek^ò [ p̀ _�] v�[ ] l r q�� À� « Ã�o[ epekc�qd` �[ s` o[ c` �aol j
� � « �ek�qd` �aeopq�_` ^[ _` �ql �� � « �ek�qd` �p̀ ^l k_�_` ^[ _` À

Sl ocdr j � p̀ haçpr aaê è k^v� _` ^ò [ p̀ _� aol j � [ k� [ s` o[ c` � l a� � � « � ql � [ k� [ s` o[ c` � l a� � � « Ã
t eqd�[ �_` ^hek` �o[ q̀ �l a�[ ] l r q�� � « À

Wd` [ q�p̀ haçpr aaê è k^v�_` ^ò [ p̀ _�aol j �[ k�[ s` o[ c` �l a�� À� « �ql �l khv�� À� « Ã�t eqd�[ �_` ^hek`
o[ q̀ �l a�[ ] l r q�� � « À

Rê ` � p̀ haçpr aaê è k^v� _` ^ò [ p̀ _� aol j � [ k� [ s` o[ c` � l a� � À� « � _r oekc� qd` � aeopq� _` ^[ _` � ql
l khv�� À� « �[ p�[ k�[ s` o[ c` �al o�qd` �p̀ ^l k_�_` ^[ _` � _̄` ^hek` �o[ q̀ �l a�� � « °À

Td` �_` ^hek` �ek�qd` �[ s` o[ c` �p̀ haçpr aaê è k^v�o[ qel �al o�pl ocdr j Ã�t d` [ qÃ�[ k_�oê ` �[ q�o[ q̀ p
decd` o�qd[ k�qd` �ek^ò [ p̀ �ek�qd` �p̀ haçpr aaê è k^v�o[ qel �al o�j [ ex` �ò pr hq̀ _�ek�[ �_` ^hek` �ek
qd` � l s` o[ hh� p̀ haçpr aaê è k^v� o[ qel � al o� al l _� ^ol mp� aol j � � � « � [ p� [ k� [ s` o[ c` � al o� qd` � aeopq
_` ^[ _` � ql � l khv� � � « � [ p� [ k� [ s` o[ c` � al o� qd` � p̀ ^l k_� _` ^[ _` � [̄ � _` ^hek` � l a� [ ] l r q� qt l ç
qdeo_p°À




































































