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C[ q[ � S` kpeqeseqvÂ� Cl ` p� qd` � ekmr q� ^l kq[ ek� m̀ opl k[ hÃ� ò cr h[ q̀ _Ã� l o� ^l kae_` kqe[ h� _[ q[
¯̀ ÀcÀÃ� m̀ opl k[ hhv� e_` kqeae[ ] h̀ � ekal oj [ qel kÃ� d` [ hqd� ò ^l o_pÃ� aek[ k^e[ h� _[ q[ °Ë� @ò � qd` p̀
_[ q[ �[ mmol moe[ q̀ �ql �ekmr q�ekql �[ �qdeo_çm[ oqv�ql l hÃ�` s` k�t eqd�p[ à cr [ o_p�ek�mh[ ^` Ë
To[ ekekc�C[ q[ �RepgÂ�Bl r h_�qd` � ql l h� ò q[ ek� l o� h̀ [ ok�aol j � vl r o� ekmr q�_[ q[ Ã� [ k_�d[ s`
vl r �^l kaeoj ` _�t d` qd` o�l mqçl r q�l o�` kq̀ omoep̀ �mol q̀ ^qel kp�[ ò �` k[ ] h̀ _Ë
Bl j mhe[ k^` Â� H[ s` � vl r � ^l j mhè _� t eqd� ò h̀ s[ kq� ekal oj [ qel k� moes[ ^v� ml hê è pÃ� ] l qd
^eqvt e_` �[ k_�[ c` k^vçpm̀ ^eaê Ë

Ikmr qqekc� e_` kqeavekc� ekal oj [ qel k� l o� l qd` o� p̀ kpeqes` � l o� ò pqoê q̀ _� ekal oj [ qel k� ¯̀ ÀcÀÃ
ò pe_` kq� _[ q[ Ã� d` [ hqd� ò ^l o_pÃ� aek[ k^e[ h� ekal °� ekql � F` k@I� ql l hp� j [ v� h̀ [ _� ql
r k[ r qdl oex` _� _ep̂ hl pr ò � [ k_� ò q̀ kqel kÃ� ò çe_` kqeaê [ qel kÃ� l o� sel h[ qel kp� l a� ^eqv
ekal oj [ qel k�moes[ ^v�h[ t pÀ�

El o�ekpq[ k^` Ã�pl j ` �F` k@I�ql l hp�ò q[ ek�ekmr q�_[ q[ �[ k_�r p̀ �eq�ql �qo[ ek�qd` eo�j l _` hpÃ
mr qqekc�^l kae_` kqe[ h�l o�ò cr h[ q̀ _�_[ q[ �[ q�oepgÀ

Sl j ` �F` k@I�ql l hp� l aà o�m̀ opl k[ hex[ qel k�ek�qd` �al oj � l a�×j ` j l ovÃØ� t dê d� [ hhl t p�qd`
ql l h� ql � p[ s` � r p̀ o� mò à ò k^` p� ek� l o_` o� ql � pd[ m̀ � ar qr ò � [ kpt ` op� ql � qd` � r p̀ oÛp
mol j mqpÀ� Tdep� j ` j l ov� j [ v� ò pr hq� ek� qd` � r p̀ o� ò ^` esekc� ek[ ^^r o[ q̀ � [ k_�l o� ] e[ p̀ _
[ kpt ` op�_` pmeq̀ �ml peqekc�t ` hhçal oj ` _�[ k_�k` r qo[ h�mol j mqpÀ�

El o�` u[ j mh̀ Ã�[ �^d[ q] l q�j ecdq�ò j ` j ] ` o�qd[ q�[ �r p̀ o�t l ogp�al o�qd` �C` m[ oqj ` kq�l a
D_r ^[ qel k� [ k_� ] ` cek� q[ ehl oekc� ò pml kp̀ p� ] [ p̀ _� l k� qd` � [ ppr j mqel k� qd[ q� [ hh
nr ` oè p� ò h[ q̀ �ql � ` _r ^[ qel k�ml hê vÃ� t dê d�^l r h_� h̀ [ _�ql �ek[ ^^r o[ q̀ � l o�eoò h̀ s[ kq
[ kpt ` op� ea� qd` � r p̀ o� h[ q̀ o� [ pgp� [ ] l r q� r kò h[ q̀ _� ql mê p� pr ^d� [ p� ^eqvt e_`
mol ^r ò j ` kq�l o�mr ] hê �d` [ hqd�ekeqe[ qes` pÀ

Ds` k�kl kp̀ kpeqes` �_[ q[ �^[ k�ml p̀ �[ �oepg�t d` k�eq�ep�^l j ] ek` _�t eqd�l qd` o�ekal oj [ qel k
l o�r p̀ _�ek�r kekq̀ k_` _�^l kq̀ uqpÀ
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�

� � � � Pol ql ^l hpÃ� [ k_� qd` � NYB� I_` kqeavekc� Ikal oj [ qel k� L[ t � t d` k� d[ k_hekc� [ kv� _[ q[ � qd[ q
hhhhhhhĥ l r h_�] ` �e_` kqeavekc�l o�p̀ kpeqes` À

Cl �kl q�` kq̀ o�p̀ kpeqes` �l o�^l kae_` kqe[ h�_[ q[ �ekql �F` k@I�ql l hp�r kh̀ pp�qd` �ql l h�d[ p�] ` ` k
` umhê eqhv�[ mmol s` _�al o�qd[ q�mr oml p̀ À
A` al ò � r pekc� [ � F` k@I� ql l hÃ� ^d` ^g� t d` qd` o� ekmr q� _[ q[ � j [ v� ] ` � pql ò _� l o� r p̀ _� al o
qo[ ekekc�í �[ k_�_ep[ ] h̀ �qd[ q�à [ qr ò �ea�ml ppe] h̀ À
Up̀ �` kq̀ omoep̀ çhê ` kp̀ _�ql l hp�qd[ q�pr mml oq�_[ q[ �^l kqol h�[ k_�qo[ ekekc�l mqçl r qpÀ
Wd` k�ek�_l r ] qÃ�ò _[ ^q�l o�[ kl kvj ex` �ekmr q�_[ q[ �] ` al ò �ekmr qqekc�qd` j �ekql �[ �F` k@I
ql l hÀ

@mmol moe[ q̀ Â� Up̀ � [ k� ` kq̀ omoep̀ � F` k@I� ql l h� t eqd� qo[ ekekc� _ep[ ] h̀ _� ql � pr j j [ oex` � [
mr ] hê hv�[ s[ eh[ ] h̀ �ò ml oqÀ
Pol de] eq̀ _Â�P[ pq̀ �[ �ò pe_` kqÛp�j ` _ê [ h�depql ov�ekql �[ �aò ` çqè o�^d[ q] l q�ql �d` hm�t oeq̀ �[
^[ p̀ �pr j j [ ovÀ
Pol de] eq̀ _Â� Ikmr q� [ k� ` j ] [ ocl ` _� _o[ aq� ml hê v� ekql � [ � mr ] hê � F` k@I� ql l h� qd[ q� ò q[ ekp
_[ q[ �al o�ar qr ò �qo[ ekekcÀ



Wdv�qdep�j [ qq̀ op

Cl ` p�qdep�F` k@I�ql l h�` aà ^qes` hv�[ __ò pp�qd` �pm̀ ^eaê �mol ] h̀ j �eq�ep�ekq̀ k_` _�ql �pl hs` Ã�[ k_
^[ k�eq�m̀ oal oj �ò he[ ] hv�l s` o�qej ` �[ k_�[ ^ol pp�_eaà ò kq�^l kq̀ uqpË

� À� �V[ he_eqv�[ k_�R` he[ ] eheqv

�
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F` k@I�ql l hp�[ ò �kl q�r keal oj hv�ò he[ ] h̀ � [ ^ol pp�[ hh�q[ pgpÀ�Td` eo�m̀ oal oj [ k^` �_` m̀ k_p
l k� a[ ^ql op� pr ^d� [ p� dl t � qd` v� [ ò � mol j mq̀ _Ã� qd` � pm̀ ^eaê � r p̀ � ^[ p̀ Ã� qd` � ^l kq̀ uq� ek
t dê d� qd` v� [ ò � [ mmhè _Ã� [ k_� qd` � nr [ heqv� [ k_� ò ^` k^v� l a� qd` � qo[ ekekc� _[ q[ � [ k_
r k_` ohvekc�j l _` hÀ
F` k@I�ql l hp� [ ò �mo�ql �^` oq[ ek�pvpq̀ j ê �oepgp� ò h[ q̀ _�ql �qd` �s[ he_eqv� [ k_� ò he[ ] eheqv� l a
qd` eo�l r qmr qpÀ�Td` �al hhl t ekc�[ ò �pl j ` �ò h̀ s[ kq�q̀ oj p�qd[ q�vl r �j [ v�d` [ oÂ

H[ hhr ^ek[ qel kÂ� @� j l _` h� ^ò [ q̀ p� [ � mh[ r pe] h̀ çpl r k_ekc� [ kpt ` o� qd[ q� ep� a[ ^qr [ hhv
ek^l oò ^qÀ
Bl kq̀ uq�ol qÂ�@�j l _` h�c` qp�^l kar p̀ _�t d` k�[ �^l ks` op[ qel k�or kp�hl kcÀ
Sv^l md[ k^v� ] e[ pÂ�Ml _` hp� q̀ k_�ql � l r qmr q� [ kpt ` op�qd[ q� [ ej �ql �mh̀ [ p̀ �qd` � r p̀ oÃ
h̀ [ _ekc�ql �^l kaeoj [ qel k�] e[ pÀ

Or qmr qp� ^[ k� [ mm̀ [ o� ml hepd` _� [ k_� ^l ksek^ekc� ` s` k� t d` k� qd` v� [ ò � ek^l oò ^qÃ
l r q_[ q̀ _Ã�l o�j eph̀ [ _ekcÀ�
Dool op� qd[ q� cl � r k_` q̀ ^q̀ _� ^[ k� h̀ [ _� ql � ^l kar pel kÃ� ò mr q[ qel k[ h� d[ oj Ã� ek` nr eq[ ] h̀
l r q̂ l j ` pÃ�l o�l m̀ o[ qel k[ h�ek` aaê è k^è pÀ
Tl l hp� j [ v� _` co[ _` � ek� m̀ oal oj [ k^` � l s` o� qej ` Ã� ` pm̀ ^e[ hhv� t d` k� qd` v� [ ò � r p̀ _� ek
o[ me_hv�` sl hsekc�pr ] f̀ ^q�[ ò [ pÀ

@r _è k^` � S^l m̀ Â� Wdl � ep� qd` � [ r _è k^` � al o� qdep� l r qmr q� í � ekq̀ ok[ h� l o� ` uq̀ ok[ h
¯m̀ opl kk` h�t eqdek�vl r o�[ c` k^vÃ�l qd` o�[ c` k^è pÃ�l o�qd` �mr ] hê °Ë
Ij m[ ^q�l k�C` ^epel kçj [ gekcÂ�Wehh�qdep�l r qmr q�ekahr ` k^` �ml hê è pÃ�ò pl r ô ` �[ hhl ^[ qel kÃ
l o�p̀ osê ` p�í �l o�ep�eq�al o�c` k` o[ h�ò à ò k^` �l o�ekq̀ ok[ h�] o[ ekpql oj ekc�l khvË
Dool o�Leg` hedl l _Â�Hl t �ò he[ ] h̀ �ep�qd` �ql l hÃ�` pm̀ ^e[ hhv�t d` k�aeopq�ekqol _r ^` _�l o�r p̀ _�ek
[ �k` t �_l j [ ekË
Dool o�Cep^l s` ovÂ�Hl t �` [ pehv�^[ k�qd` �[ ^^r o[ ^v�l a�qd` �l r qmr q�] ` �^d` ^g` _Ã�` pm̀ ^e[ hhv
] v�pl j ` �t eqdl r q�pr ] f̀ ^qçj [ qq̀ o�` um̀ oqep̀ Ë
Dool o� Ij m[ ^q� [ k_� R` ^l s` ovÂ� Ia� [ k� ` ool o� cl ` p� r kkl qê ` _Ã� dl t � p̀ s` ò � [ ò � qd`
ml q̀ kqe[ h� ^l kp̀ nr ` k^` pË� Hl t � _eaaê r hq� t l r h_� eq� ] ` � ql � j eqec[ q̀ � l o� ò j ` _e[ q̀ � qd`
ej m[ ^qË
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Or qmr q� @qqoe] r qel kÂ� H[ s` � vl r � ^h̀ [ ohv� j [ og` _� l o� _ep̂ hl p̀ _� qd[ q� ^l kq̀ kq� t [ p
c` k` o[ q̀ _�l o�[ ppepq̀ _�] v�F` k@I�t d` k�pd[ ò _�` uq̀ ok[ hhv�l o�ek�mr ] hê �_l ^r j ` kqpË
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Wl r h_� qd` � mr ] hê � r k_` opq[ k_� dl t � qdep� F` k@I� ql l h� ep� ] ` ekc� r p̀ _Ã� [ k_� d[ s` � vl r � q[ g` k
pq̀ mp� ql � ` kpr ò � qo[ kpm[ ò k^vÃ� ` umh[ ek[ ] eheqvÃ� [ k_� qd` � l mqel k� al o� dr j [ k� l s` opecdq� l o
[ mm̀ [ h�t d` ò �[ mmol moe[ q̀ Ë

@mmol moe[ q̀ Â� Up̀ � [ � F` k@I� ql l h� ql � _o[ aq� [ � aeopqçm[ pp� pr j j [ ov� l a� mr ] hê � j ` ` qekc
kl q̀ p�al o�ekq̀ ok[ h�ò sè t Ã�al hhl t ` _�] v�pq[ aa�ò sepel k�[ k_�s[ he_[ qel k�] ` al ò �ò h̀ [ p̀ À
RepgvÂ� Up̀ � F` k@I� ql � _o[ aq� q[ hgekc� ml ekqp� al o� [ � mò pp� ^l kà ò k^` � l k� [ � ml hê v
[ kkl r k^` j ` kq�t eqdl r q�pr ] f̀ ^qçj [ qq̀ o�ò sè t À
RepgvÂ�Up̀ �F` k@I�ql �aehq̀ o�[ k_�ò ^l j j ` k_�[ �hepq�l a�^[ k_e_[ q̀ p�t dl �t ehh�mol cò pp�ql
qd` �ekq̀ osè t �pq[ c` �al o�[ �fl ] �ml peqel kÀ

Bh̀ [ ohv� _` aek` � qd` � mr oml p̀ � l a� qd` � F` k@I� ql l h� ] ` al ò � r p̀ � [ k_� ` kpr ò � qd[ q� eqp
^[ m[ ] eheqè p�[ heck�t eqd�qd` �q[ pg�[ q�d[ k_À
Recl ol r phv�q̀ pq�F` k@I�ql l hp�ek�vl r o�_l j [ ek�] ` al ò �t e_` o�r p̀ À
C` sep̀ � [ � pqo[ q̀ cv�al o�s[ he_[ qekc� l r qmr qp� [ k_�ek^l oml o[ q̀ �dr j [ kçekçqd` çhl l m� ò sè t
aol j �` um̀ oqp�t d` ò �ò h̀ s[ kqÀ
@ht [ vp�^l kaeoj �l r qmr qp�r pekc�qor pq̀ _�pl r ô ` p�l o�` um̀ oq�s[ he_[ qel kÀ
Uk_` opq[ k_�qd` �hej eq[ qel kp�l a�qd` �ql l h�vl r �[ ò �r pekcÀ�Ia�vl r �gkl t �qd` �hej eq[ qel kp�l a�[
m[ oqê r h[ o� ql l hÃ� d` hm� l qd` op� r k_` opq[ k_� qdl p̀ � hej eq[ qel kp� [ k_� _l ^r j ` kq� qd` j � al o
l qd` o�r p̀ opÀ
@p� [ � r p̀ oÃ� r k_` opq[ k_� qd` � hej eq[ qel kp� l a� qd` � ql l h� vl r � [ ò � r pekcÃ� ek^hr _ekc� qd`
ml q̀ kqe[ h� al o� ek[ ^^r o[ ^v� l o� l qd` o� ` ool opÀ� Wd` k� ml ppe] h̀ Ã� d` hm� l qd` op� ēk^hr _ekc
^l t l og` opÃ�pq[ aaÃ�l o�qd` �[ r _è k^` °�r k_` opq[ k_�qd` �hej eq[ qel kp�[ ppl ^e[ q̀ _�t eqd�F` k@I
ql l hp�] v�_l ^r j ` kqekc�qd` j �ek�vl r o�t l og�l o�qdol r cd�ekq̀ ok[ h�^l ks` op[ qel kpÀ
Ml keql o�qd` �m̀ oal oj [ k^` �l a�F` k@I�ql l hp�l s` o�qej ` �[ k_�ò ` s[ hr [ q̀ �qd` eo�ò he[ ] eheqv�[ p
r p̀ �^[ p̀ p�` sl hs` �[ k_�[ p�j l _` hp�[ ò �r m_[ q̀ _À



F` k@I�Tl l h�Cep^hl pr ò Â�H[ s` �vl r �_ep̂ hl p̀ _�r p̀ � l a�qdep�F` k@I�ql l h�ek�hek` � t eqd�[ kv
ò ml oqekc�ò nr eò j ` kqpÃ�pr ^d�[ p�Ll ^[ h�L[ t �� � Ë
Hr j [ k� Os` opecdqÂ� Ip� [ � dr j [ k� ò sè t ekcÃ� ` _eqekcÃ� l o� [ mmol sekc� qd` � F` k@I� l r qmr q
] ` al ò �eq�ep�aek[ hex` _�l o�pd[ ò _Ë
Ot k` opdem� [ k_� Bl mvoecdqÂ� Ip� qd` � dr j [ k� ^l kqoe] r qel k� pr aaê è kq� ql � p[ qepav� h̀ c[ h� l o
l oc[ kex[ qel k[ h�ò nr eò j ` kqp�al o�l t k` opdem�l o�ò r p̀ Ë

� �

Wdv�qdep�j [ qq̀ op

Wd[ q�pdl r h_�vl r �_l
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@mmol moe[ q̀ Â� Nl q̀ � ek� [ � mr ] hê � k` t ph̀ qq̀ o� qd[ q� F` k@I� t [ p� r p̀ _� ql � c` k` o[ q̀ � ekeqe[ h
_o[ aqpÃ�t eqd�aek[ h�` _eqp�] v�[ �^eqv�pq[ aa�j ` j ] ` oÀ
@mmol moe[ q̀ Â� Sr ] j eq� vl r o� r p̀ � l a� [ � F` k@I� pr j j [ oex[ qel k� ql l h� ql � vl r o� [ c` k^vÛp� @I
eks` kql ov�l o�l qd` o�qo[ ^gekc�mol ^` ppÀ

Cep̂ hl p̀ �t d` k�^l kq̀ kq�ep�c` k` o[ q̀ _�l o�[ ppepq̀ _�] v�F` k@IÀ
El hhl t � [ c` k^v� mol ql ^l hp� al o� ò ml oqekc� qd` � r p̀ � l a� F` k@I� ql l hpÃ� ek^hr _ekc� mehl q� l o
` um̀ oej ` kq[ h�r p̀ �^[ p̀ pÀ
Dkpr ò �qd[ q�dr j [ k�ò sè t �[ k_�[ ^^l r kq[ ] eheqv�[ ò �ek�mh[ ^` Ã�` pm̀ ^e[ hhv�al o�^l kq̀ kq�qd[ q
[ aà ^qp�mr ] hê �oecdqpÃ�p̀ osê ` pÃ�l o�m̀ ô ` mqel kpÀ
Uk_` opq[ k_�dl t � ^l mvoecdq�h[ t p� [ k_� ^eqv�ml hê è p� [ mmhv�ql � F` k@Iç[ ppepq̀ _� ^l kq̀ kqÃ
[ k_�` kpr ò �[ _` nr [ q̀ �dr j [ k�^l kqoe] r qel k�t d` ò �ò nr eò _À

To[ kpm[ ò k^v�ep�` pp̀ kqe[ h�ql �] r eh_ekc�mr ] hê �qor pq�ek�cl s` okj ` kq�p̀ osê ` pí ` pm̀ ^e[ hhv
t d` k�k` t �q̀ ^dkl hl cè p�heg` �F` k@I�[ ò �eksl hs` _À�
Weqdl r q� ^h̀ [ o� ^l j j r kê [ qel kÃ� qd` � mr ] hê � j [ v� kl q� r k_` opq[ k_� dl t � F` k@Iç̂ ò [ q̀ _
^l kq̀ kq� ep� mol _r ^` _Ã� t d` ò � dr j [ k� fr _cj ` kq� t [ p� [ mmhè _Ã� l o� dl t � ql � nr ` pqel k
F` k@Iç[ ppepq̀ _�l r qmr qpÀ
E[ ehr ò � ql � _ep̂ hl p̀ � F` k@I� r p̀ � ^[ k� h̀ [ _� ql � mr ] hê � ^l kar pel kÃ� _ej ekepd` _� ^ò _e] eheqvÃ
[ k_� h̀ c[ h� oepgp� í � ` pm̀ ^e[ hhv� ea� l r qmr qp� [ mm̀ [ o� [ r qdl oeq[ qes` � ] r q� ^l kq[ ek� ` ool op� l o
t ` ò �mol _r ^` _�t eqdl r q�[ _` nr [ q̀ �l s` opecdqÀ�
L[ ^g� l a� [ qqoe] r qel k� l o� r k^h̀ [ o� [ r qdl opdem� ^[ k� o[ ep̀ � nr ` pqel kp� [ ] l r q� ekq̀ hh̀ ^qr [ h
mol m̀ oqvÃ�[ ^^l r kq[ ] eheqvÃ�l o�qd` �h̀ ceqej [ ^v�l a�^l kq̀ kqÀ



RepgvÂ� Pr ] hepd� F` k@Iç̂ ò [ q̀ _� E@Qp� l k� [ � mr ] hê � t ` ] peq̀ � t eqdl r q� pq[ aa� ò sè t Ã
[ qqoe] r qel kÃ�l o�_ep̂ hl pr ò À
RepgvÂ�R̀ h̀ [ p̀ � [ �ml hê v� ` umh[ ek` o� t oeqq̀ k� ] v�F` k@I� t eqdl r q�^h[ oeavekc� [ r qdl opdem� l o
s` oeavekc�eqp�h̀ c[ h�[ ^^r o[ ^vÀ

� �
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F` k@I� ql l hp� [ ò � qo[ ek` _� l k� s[ pq� _[ q[ p̀ qp� qd[ q� j [ v� ò ah̀ ^q� depql oê [ h� ] e[ p̀ pÃ� pl ^e[ h
ek` nr [ heqè pÃ�l o�^r hqr o[ h�ej ] [ h[ k^` pÃ�ekqol _r ^ekc�qd` �oepg�qd[ q�l r qmr qp�t ehh�ò mhê [ q̀ �l o
[ j mheav�qdl p̀ �d[ oj p�[ q�p̂ [ h̀ À�
Weqdl r q� mol m̀ o� p[ à cr [ o_pÃ� F` k@I� ^[ k� mol _r ^` � ` u^hr pel k[ ov� h[ kcr [ c` Ã� ò ekal ô `
d[ oj ar h� k[ oo[ qes` pÃ� l o� _ep[ _s[ kq[ c` � ^l j j r keqè p� qd[ q� d[ s` � ] ` ` k� depql oê [ hhv
r k_` op̀ os` _�l o�j epò mò p̀ kq̀ _À
F` k@I� pvpq̀ j p� í � ` pm̀ ^e[ hhv� h[ oc` çp̂ [ h̀ � j l _` hp� í � ^[ k� ] ` � ò pl r ô ` çekq̀ kpes` Ã
^l kpr j ekc� peckeaê [ kq� ` k` ocv� [ k_� ^l j mr qekc� ml t ` oÀ� Wdeh̀ � qd` p̀ � ej m[ ^qp� j [ v� ] `
h̀ pp� sepe] h̀ Ã�qd` v� ^l kqoe] r q̀ � ql � ` kseol kj ` kq[ h� ] r o_` kp�qd[ q�mr ] hê � [ c` k^è p�pdl r h_
^l kpe_` oÃ�m[ oqê r h[ ohv�t d` k�qd` �q[ pg�^l r h_�] ` �[ ^^l j mhepd` _�qdol r cd�pej mh̀ o�j ` [ kpÀ
@� pl ^e[ hhv� ò pml kpe] h̀ � [ mmol [ ^d� ql � F` k@I� ò nr eò p� [ ^qes` � ` aal oqp� ql � q̀ pq� al o� ] e[ pÃ
` kc[ c` � _es` op̀ � m̀ opm̀ ^qes` pÃ� j ekej ex` � r kk` ^` pp[ ov� ` k` ocv� r p̀ Ã� [ k_� moel oeqex`
` nr eqv�[ k_�ek^hr pel k�qdol r cdl r q�qd` �ql l hÛp�_` peck�[ k_�_` mhl vj ` kqÀ

Ae[ p� [ k_� Dnr eqvÂ� Bl r h_� qdep� ql l hÛp� l r qmr qp� ò ekal ô ` � pq̀ ò l qvm̀ pÃ� ` u^hr _` � pm̀ ^eaê
ml mr h[ qel kpÃ�l o�^ò [ q̀ �ek` nr eq[ ] h̀ �ej m[ ^qp�ek�[ ^^` ppÃ�h[ kcr [ c` Ã�l o�l r q̂ l j ` pË
Dkseol kj ` kq[ h� Ij m[ ^qÂ� Ip� qdep� F` k@I� r p̀ � mol ml oqel k[ q̀ � ql � qd` � q[ pgÛp� ej ml oq[ k^` Ã
^l kpe_` oekc�qd` �` k` ocv�[ k_�ekao[ pqor ^qr ò �_` j [ k_p�l a�h[ oc` �j l _` hpË

Bl r h_�qd` � r p̀ � l a�qdep�F` k@I�pvpq̀ j � ò pr hq�ek� r ka[ eo� l o�ek` nr eq[ ] h̀ � l r q̂ l j ` pÃ� [ k_�d[ s`
vl r � q[ g` k� pq̀ mp� ql � e_` kqeav� [ k_� j eqec[ q̀ � ] e[ p� [ k_� d[ oj � í � ` pm̀ ^e[ hhv� ql � sr hk` o[ ] h̀
^l j j r keqè pË
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Ae[ p�[ k_�Dnr eqv
Bl kpe_` o�dl t �F` k@I� l r qmr qp� j [ v� [ aà ^q�_eaà ò kq�ml mr h[ qel kpÃ�` pm̀ ^e[ hhv�qdl p̀
t dl �a[ ^` �h[ kcr [ c` Ã�[ ^^` ppe] eheqvÃ�l o�^r hqr o[ h�] [ ooè opÀ�
@sl e_�r pekc�F` k@I�ek�t [ vp�qd[ q�^l r h_�ò mhê [ q̀ �l o�ò ekal ô ` �d[ oj ar h�pq̀ ò l qvm̀ pÃ
` pm̀ ^e[ hhv�ek�mr ] hê ça[ ^ekc�^l kq̀ kq�l o�_` ^epel kçpr mml oq�^l kq̀ uqpÀ�
Wd` k� à [ pe] h̀ Ã� ^l kpr hq� ej m[ ^q̀ _� ^l j j r keqè p� l o� pr ] f̀ ^qçj [ qq̀ o� ` um̀ oqp� ql
e_` kqeav�oepgp�[ k_�j eqec[ qel k�pqo[ q̀ cè pÀ�

Dkseol kj ` kq[ h�Ij m[ ^q
@sl e_�eksl gekc�[ � j l _` h�al o�q[ pgp�qd[ q�^l r h_�] ` �^l j mh̀ q̀ _�t eqd�qo[ _eqel k[ h�ql l hp
¯̀ ÀcÀÃ� p̀ [ ô d� ` kcek` pÃ� q̀ j mh[ q̀ pÃ� pmò [ _pd` ` qp°À� Okhv� r p̀ � F` k@I� al o� q[ pgp� qd[ q
] ` k` aeq�aol j �p̂ [ h̀ Ã�^ò [ qeseqvÃ�l o�[ r ql j [ qel kÀ
Woeq̀ �mol j mqp�ql � ] ` � [ p�pm̀ ^eaê � [ p�ml ppe] h̀ � [ k_�ek^hr _` � [ hh�ml ppe] h̀ �^l kq̀ uq�ql
ò _r ^` � r kk` ^` pp[ ov� ò çc` k` o[ qel k� l o� ` _eqekc� ^v^h̀ pÀ� Tdep� ek^hr _` p� pm̀ ^eavekc
qd` � ql k` Ã� h̀ kcqdÃ� [ k_� al oj [ q� l a� qd` � _` peò _� ò pml kp̀ � ek� vl r o� mol j mqÀ� El o
` u[ j mh̀ Ã�×[ ht [ vp�pr j j [ oex` �ek� ] r hh̀ q�ml ekqpÃØ�×BSV�_l ^r j ` kq� t eqd� � � ^l hr j kp
qd[ q�p[ v�ÁÃØ�×j ` kqel k�g` v�t l o_p�[ k_�pl r ô ` p�ea�[ kvÀØ
Bl kpe_` o�r pekc�pj [ hh̀ o�j l _` hp�qd[ q�[ ò �a[ pq̀ o�[ k_�h̀ pp�ò pl r ô ` çekq̀ kpes` �t d` k
[ s[ eh[ ] h̀ �al o�hl t ` oçoepg�l o�ekq̀ ok[ h�q[ pgpÀ�

Sj [ hh�h[ kcr [ c` � j l _` hp� ¯SLMp°� [ ò �hecdq̀ oçt ` ecdq�F` k@I�ql l hp�qd[ q� r p̀ � h̀ pp
^l j mr q̀ �[ k_�ò pl r ô ` p�qd[ k�h[ oc` �h[ kcr [ c` �j l _` hp� L̄LMp°À�
SLMp�[ ò �_` peck` _�ql �m̀ oal oj �t ` hh�al o�pej mh̀ o�q[ pgp�[ k_�^[ k�] ` �aek` çqr k` _
al o�m[ oqê r h[ o�_l j [ ekpÀ�
@� kr j ] ` o� l a� l m̀ kçpl r ô ` � SLMp� ` uepq� qd[ q� ^[ k� mol se_` � [ � ^l pqçaò ` � l o� hl t ç
^l pq� [ hq̀ ok[ qes` � t eqd� [ � pj [ hh̀ o� al l qmoekq� al o� l oc[ kex[ qel kp� hl l gekc� ql
^r pql j ex` �qd` eo�F` k@I�r p̀ À�

Sql ò � [ k_� ò r p̀ � decdçnr [ heqv� F` k@I� l r qmr qp� o[ qd` o� qd[ k� ò çc` k` o[ qekc� qd` j
` s` ov�qej ` À
S` h̀ ^q� s` k_l op� t eqd� cò ` k� ^hl r _� ^l j j eqj ` kqpÀ� Poel oeqex` � s` k_l op� t eqd
qo[ kpm[ ò kq�` k` ocv�r p̀ Ã�_[ q[ �^` kq̀ o�` aaê è k^v�j ` qoê pÃ�[ k_�^[ o] l k�l aap̀ qqekc�l o
ò k` t [ ] h̀ �` k` ocv�^l j j eqj ` kqpÀ
Ik^l oml o[ q̀ � pr pq[ ek[ ] eheqv� ekql � mol ^r ò j ` kq� ^oeq̀ oe[ À� Ds[ hr [ q̀ � ql l hp� kl q� l khv� al o
moê ` �[ k_�m̀ oal oj [ k^` Ã�] r q�[ hpl �al o�` k` ocv�ej m[ ^q�[ k_�` j eppel kp�qo[ kpm[ ò k^vÀ
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Du[ j mh̀ �p^` k[ oel p�

� �

� À�C` aekeqel kp
F` k` o[ qes` �[ oqeaê e[ h�ekq̀ hhec` k^` �¯F` k@I°�í �@kv�@I�pvpq̀ j �t dl p̀ �moej [ ov�ar k^qel k�ep�ql
c` k` o[ q̀ �^l kq̀ kqÃ�t dê d�^[ k�q[ g` �qd` �al oj �l a�^l _` Ã�q̀ uqÃ�ej [ c` pÃ�[ k_�j l ò À�

F` k` o[ qes` �@I�ql l hp�í �Td` �ekq̀ co[ qel k�l a�c` k` o[ qes` �@I�j l _` hp�ekql �[ �s[ oè qv�l a�pl aqt [ ò
l o� ] ol t p̀ o� [ mmhê [ qel kpÃ� ek^hr _ekc� t l o_� mol ^` ppl opÃ� ` j [ ehÃ� ^[ h̀ k_[ opÃ� [ k_� ^d[ q] l qpÃ
t dê d�j [ v�] ` �or k�hl ^[ hhv�l o�] v�[ k�[ mmhê [ qel k�mol co[ j j ekc�ekq̀ oa[ ^` �¯@PI°À�

@Içc` k` o[ q̀ _�^l kq̀ kq�í �@kv�^l kq̀ kq�mol _r ^` _�] v�F` k@IÀ

@mmol moe[ q̀ Â�Rr k� [ �pj [ hh�mehl q� l a� [ �F` k@Iç[ ppepq̀ _�ekq[ g` �ql l h�al o�^eqv�p̀ osê ` p� [ k_
c[ qd` o�à ` _] [ ^g�aol j �_es` op̀ �ò pe_` kqp�] ` al ò �p̂ [ hekcÀ
RepgvÂ�Up̀ �F` k@I�ql �[ r ql çc` k` o[ q̀ �p̀ osê ` �_` p̂ oemqel kp�t eqdl r q�q̀ pqekc�al o�ek^hr pes`
h[ kcr [ c` �l o�[ ^^` ppe] eheqv�[ ^ol pp�ò [ _ekc�h̀ s` hpÀ
RepgvÂ� Up̀ � [ � h[ oc` � j l _` h� ql � hl l g� r m� ] [ pê � ekal oj [ qel k� qd[ q� ^l r h_� ` [ pehv� ] ` � al r k_
qdol r cd�h̀ pp�ò pl r ô ` çekq̀ kpes` �ql l hpÀ
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Mepò mò p` kq[ qel k� l o� l j eppel k� l a�g` v�^l kq̀ kqÂ�Sr j j [ oè p�^[ k� [ mm̀ [ o�ahr ` kq� [ k_
t ` hh� pqor ^qr ò _� t deh̀ � l j eqqekc� ej ml oq[ kq� kr [ k^` p� l o� j epò mò p̀ kqekc� qd` � pl r ô ` À
Tdep�ep�` pm̀ ^e[ hhv�oepgv�ea�l r qmr qp�[ ò �r p̀ _�ql �ekal oj �_` ^epel kp�l o�mr ] hê �j ` pp[ cekcÀ
C[ q[ � p` kpeqeseqvÂ� Sr j j [ oexekc� _l ^r j ` kqp� qd[ q� ^l kq[ ek� kl kmr ] hê � ^eqv� _[ q[ Ã� _o[ aq
ml hê vÃ� l o� kl kmr ] hê � _[ q[ � r pekc� [ � F` k@I� ql l h� qd[ q� ò q[ ekp� l o� h̀ [ okp� aol j � ekmr q� ^[ k
ml p̀ �moes[ ^v�l o�p̀ ^r oeqv�oepgpÀ
Or qmr q�[ qqoe] r qel kÂ�E[ ehekc�ql �_ep̂ hl p̀ �F` k@I�[ ppepq[ k^` �ek�^ò [ qekc�pr j j [ oè p�^[ k
` ol _` �mr ] hê �qor pq�í �` pm̀ ^e[ hhv�ea�l r qmr qp�[ ò �_epqoe] r q̀ _�` uq̀ ok[ hhv�l o�r p̀ _�ek�mr ] hê ç
a[ ^ekc�_l ^r j ` kq[ qel kÀ
Ae[ p� [ k_� ` nr eqvÂ� Sr j j [ oè p� j [ v� ò ah̀ ^q� ] e[ p̀ p� mò p̀ kq� ek� qd` � pl r ô ` � j [ q̀ oe[ h� l o
j l _` hÀ�El o� ` u[ j mh̀ Ã�qd` v� j [ v� l s` ohl l g� r k_` oò mò p̀ kq̀ _� sl ê ` p�ek�qo[ kp̂ oemqp� l o
_` moel oeqex` �` nr eqvçò h[ q̀ _�qd` j ` p�ek�ml hê v�_l ^r j ` kqpÀ

Cl ^r j ` kq�pr j j [ oex[ qel k�ò à op�ql �qd` �r p̀ �l a�F` k@I�ql l hp�ql �^ò [ q̀ �pdl oq�pr j j [ oè p�l o
l s` osè t p�l a�hl kc` o�j [ q̀ oe[ hp�pr ^d�[ p�ò ml oqpÃ�j ` ` qekc�qo[ kp̂ oemqpÃ�ml hê v�_l ^r j ` kqpÃ�l o
` j [ ehpÀ� Tdep� r p̀ � ^[ p̀ � ^[ k� ej mol s` � mol _r ^qeseqvÃ� pqò [ j hek` � ^l j j r kê [ qel kÃ� [ k_� d` hm
pq[ aa�nr ê ghv�` uqo[ ^q�g` v�ekal oj [ qel k�aol j �_` kp̀ �l o�h̀ kcqdv�^l kq̀ kqÀ

M[ kv�^eqv� [ c` k^è p� t l og� t eqd�hl kc� ò ml oqpÃ�pq[ g` dl h_` o� j ` j l pÃ� l o�mr ] hê � j ` ` qekc
qo[ kp̂ oemqpÀ
Sr j j [ oex[ qel k�^[ k�ò _r ^` �ò [ _ekc�qej ` �[ k_�pr oa[ ^` �ò h̀ s[ kq�ekpecdqpÀ
Tdep� q[ pg� ep� l aq̀ k� hl t � oepg� t d` k� r p̀ _� ekq̀ ok[ hhv� [ k_� t eqd� mr ] hê � l o� kl kp̀ kpeqes`
_l ^r j ` kqpÀ

K` v�oepgp�ql �^l kpe_` o

R` ^l j j ` k_` _�mo[ ^qê ` p

Up̀ � pr j j [ oex[ qel k� ql l hp� t eqd� mr ] hê � _l ^r j ` kqp� l o� ekq̀ ok[ hhv� _epqoe] r q̀ _� j [ q̀ oe[ hp
qd[ q�_l �kl q�^l kq[ ek�p̀ kpeqes` �l o�ò cr h[ q̀ _�_[ q[ À
@ht [ vp� ò sè t � [ k_� s[ he_[ q̀ � F` k@Iç̂ ò [ q̀ _� pr j j [ oè pÃ� ` pm̀ ^e[ hhv� ea� qd` v� t ehh� ] `
pd[ ò _�l r qpe_` �vl r o�q̀ [ j �l o�[ c` k^vÀ
Wd` k� pr j j [ oexekc� hl kc� qo[ kp̂ oemqp� ¯̀ ÀcÀÃ� mr ] hê � d` [ oekcp°Ã� ^l kpe_` o� ^dr kgekc� qd`
_l ^r j ` kq�[ k_�pr j j [ oexekc�p̀ ^qel k�] v�p̀ ^qel k�ql �j l ò �` [ pehv�s` oeav�qd` �[ ^^r o[ ^v�l a
qd` �pr j j [ ovÀ
@sl e_�r mhl [ _ekc�^l kae_` kqe[ h�j ` j l pÃ�_o[ aqpÃ�l o�PIIç̂ l kq[ ekekc�_l ^r j ` kqp�ekql �F` k@I
ql l hpí r kh̀ pp�qd` �ql l h�ep�` kq̀ omoep̀ �[ mmol s` _�al o�qd[ q�_[ q[ �qvm̀ À�

� �

@À� �Cl ^r j ` kq�pr j j [ oex[ qel k
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Ik[ ^^r o[ q̀ � l o� j eph̀ [ _ekc� ^l kq̀ kqÂ� F` k@Iç̂ ò [ q̀ _� q̀ uq� ^[ k� pl r k_� ml hepd` _� ] r q
^l kq[ ek�a[ ^qr [ h�ek[ ^^r o[ ^è pÃ�l r q_[ q̀ _�ekal oj [ qel kÃ�l o�ek^l oò ^q�[ ppr j mqel kpÀ�Tdep�ep
m[ oqê r h[ ohv�oepgv�al o�^l kq̀ kq�ò h[ q̀ _�ql �ml hê vÃ�h[ t Ã�l o�mr ] hê �p̀ osê ` pÀ
Os` oò he[ k^` � l k� F` k@I� t eqdl r q� dr j [ k� ò sè t Â� Pr ] hepdekc� l o� _epqoe] r qekc� F` k@Iç
_o[ aq̀ _� ^l kq̀ kq� t eqdl r q� qdl ol r cd� dr j [ k� ` _eqekc� j [ v� h̀ [ _� ql � ò mr q[ qel k[ h� d[ oj Ã
j epekal oj [ qel kÃ�l o�j epp̀ _�` ool opÃ�` pm̀ ^e[ hhv�t d` k�pd[ ò _�t eqd�qd` �mr ] hê À
Up` �t eqd�p` kpeqes` �l o�kl kmr ] hê �ekmr qpÂ�Co[ aqekc�] [ p̀ _�l k�_l ^r j ` kqp�qd[ q�^l kq[ ek
PIIÃ� ekq̀ ok[ h� _` he] ` o[ qel kpÃ� l o� ` j ] [ ocl ` _� j [ q̀ oe[ h� ek� [ � kl kç̀ kq̀ omoep̀ � F` k@I� ql l h
j [ v�sel h[ q̀ �moes[ ^v�ml hê è p�l o�ek[ _s` oq̀ kqhv�` uml p̀ �^l kae_` kqe[ h�ekal oj [ qel kÀ
Uk_ep^hl p` _�F` k@I� [ ppepq[ k^` �ek�mr ] hê �^l j j r kê [ qel kpÂ�Ia�F` k@Iç̂ ò [ q̀ _� q̀ uq�ep
mò p̀ kq̀ _� [ p� ar hhv� dr j [ k� [ r qdl ò _� t eqdl r q� _ep̂ hl pr ò Ã� eq� j [ v� r k_` oj ek` � mr ] hê
qor pqÃ� ` pm̀ ^e[ hhv�ek�^l kq̀ uqp�eksl hsekc�ml hê v�ml peqel kpÃ� ò pe_` kq�^l j j r kê [ qel kpÃ� l o
h̀ [ _` opdem�j ` pp[ cekcÀ
Br hqr o[ h�l o�` nr eqvçò h[ q̀ _�ql k` �oepgpÂ�Weqdl r q�ò sè t Ã�F` k@I�j [ v�r p̀ �h[ kcr [ c` �qd[ q
h[ ^gp�^r hqr o[ h�p̀ kpeqeseqvÃ�j epò mò p̀ kqp�^l j j r keqv�m̀ opm̀ ^qes` pÃ�l o�` û hr _` p�^` oq[ ek
col r mp�ek�ql k` �l o�mdo[ pekcÀ
Br hqr o[ h�l o�` nr eqvçò h[ q̀ _�ql k` �oepgpÂ�Weqdl r q�ò sè t Ã�F` k@I�j [ v�r p̀ �h[ kcr [ c` �qd[ q
h[ ^gp�^r hqr o[ h�p̀ kpeqeseqvÃ�j epò mò p̀ kqp�^l j j r keqv�m̀ opm̀ ^qes` pÃ�l o�` û hr _` p�^` oq[ ek
col r mp�ek�ql k` �l o�mdo[ pekcÀ

@À� �Bl kq̀ kq�_o[ aqekc
Bl kq̀ kq�_o[ aqekc�ò à op�ql �qd` �r p̀ � l a�F` k@I�ql l hp�ql �c` k` o[ q̀ �t oeqq̀ k�j [ q̀ oe[ hp�pr ^d�[ p
` j [ ehpÃ� ml hê v� j ` j l pÃ� t ` ] � ^l kq̀ kqÃ� k` t ph̀ qq̀ opÃ� q[ hgekc� ml ekqpÃ� E@QpÃ� [ k_� ekq̀ ok[ h
_l ^r j ` kq[ qel kÀ�Td` �cl [ h�ep�l aq̀ k�ql �pm̀ ` _�r m�t oeqekcÃ�c` k` o[ q̀ �aeopq�_o[ aqpÃ�l o�ò mdo[ p̀
` uepqekc�^l kq̀ kq�ek�[ �_eaà ò kq�ql k` �l o�al oj [ qÀ

F` k@I�ql l hp�^[ k� [ ^^` h̀ o[ q̀ �qd` � t oeqekc�mol ^` ppÃ�` pm̀ ^e[ hhv�al o�ol r qek` � l o� q̀ j mh[ q̀ _
^l kq̀ kqÀ
Co[ aqekc�ep�l aq̀ k�qd` �aeopq�pq̀ m�ek�[ �j r hqepq[ c` �^l kq̀ kq�t l ogahl t Ã�t d` ò �dr j [ k�ò sè t
[ k_�` _eqekc�al hhl t pÀ
Tdep� r p̀ � ^[ p̀ � ep� t e_` hv� [ mmhê [ ] h̀ � [ ^ol pp� ol h̀ p� í � aol j � ^l j j r kê [ qel kp� ql
l m̀ o[ qel kp�ql �ml hê v�q̀ [ j pÀ

K` v�oepgp�ql �^l kpe_` o

� �

Cep̂ hl p̀ �qd` � r p̀ � l a�F` k@I�ea�pr j j [ oè p� [ ò �pd[ ò _� ` uq̀ ok[ hhv� l o�ek^l oml o[ q̀ _�ekql
al oj [ h�_l ^r j ` kq[ qel kÀ
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Up̀ � F` k@I� ql � ^ò [ q̀ � aeopq� _o[ aqpÃ� qd` k� ò aek` � qdol r cd� dr j [ k� ò sè t � [ k_� pr ] f̀ ^qç
j [ qq̀ o�` um̀ oqep̀ À
@sl e_� r pekc�F` k@I�ql � c` k` o[ q̀ � aek[ h� s` opel kp� l a�mr ] hê ça[ ^ekc� l o� h̀ c[ hhv�peckeaê [ kq
^l kq̀ kq�t eqdl r q�s[ he_[ qel kÀ
Up̀ � ` kq̀ omoep̀ ç[ mmol s` _�ql l hp�al o�_o[ aqekcÃ� ` pm̀ ^e[ hhv� t d` k�ekmr qp�eksl hs` �ekq̀ ok[ h
j ` j l pÃ�_o[ aqpÃ�l o�p̀ kpeqes` �^l kq̀ uqÀ
D_eq� al o� ql k` Ã� ^h[ oeqvÃ� ^r hqr o[ h� [ t [ ò k` ppÃ� [ k_� h̀ c[ h� [ ^^r o[ ^v� í � ` pm̀ ^e[ hhv� t d` k
[ __ò ppekc�_es` op̀ �[ r _è k^` p�l o�mr ] hepdekc�` uq̀ ok[ hhvÀ
Cep̂ hl p̀ �F` k@I�eksl hs` j ` kq�ek�^l kq̀ kq�^ò [ qel k�ea�ò h̀ s[ kq�ql �qd` �[ r _è k^` �l o�mr ] hê
^l kq̀ uqÀ

@À� �M` ` qekc�kl q̀ q[ gekc
F` k@I�ql l hp�^[ k�] ` �r p̀ _�ql �[ ppepq�t eqd�j ` ` qekc�kl q̀ q[ gekc�] v�pr j j [ oexekc�qo[ kp̂ oemqpÃ
e_` kqeavekc� [ ^qel k� eq̀ j pÃ� l o� mol _r ^ekc� ò [ _[ ] h̀ � j ekr q̀ p� aol j � [ r _el � ò ^l o_ekcpÃ� se_` l
^[ hhpÃ� l o� hes` � ^l ks` op[ qel kpÀ� Sl j ` � ql l hp� [ hpl � l aà o� ò [ hçqej ` � qo[ kp̂ oemqel k� [ k_� [ k[ hvpep
à [ qr ò pÀ

Beqv� pq[ aa� l aq̀ k� m[ oqê em[ q̀ � ek� j ` ` qekcpÃ� t l ogpdl mpÃ� [ k_� mr ] hê � al or j p� al o� t dê d
[ ^^r o[ q̀ �kl q̀ p�[ k_�pr j j [ oè p�[ ò �k` ` _` _À
F` k@I�^[ k�pqò [ j hek` �qd` �_l ^r j ` kq[ qel k�mol ^` ppÃ�ò _r ^` �j [ kr [ h�` aal oqÃ�[ k_�` kpr ò
qd[ q�g` v�q[ g` [ t [ vp�[ k_�_` ^epel kp�[ ò �^[ mqr ò _�^l kpepq̀ kqhvÀ
Td` p̀ � ql l hp� [ ò � ` pm̀ ^e[ hhv� r p̀ ar h� al o� j ` ` qekcp� qd[ q� [ ò � hl kc� l o� d[ s` � j [ kv
m[ oqê em[ kqpÀ

Ik^l oò ^q� l o� j eph̀ [ _ekc� pr j j [ oè pÂ� F` k@I� ql l hp� j [ v� l j eq� ej ml oq[ kq� ^l kq̀ uqÃ
j ep[ qqoe] r q̀ � pq[ q̀ j ` kqpÃ� l o� j epò mò p̀ kq� ql k` Ã� ` pm̀ ^e[ hhv� ek� kr [ k^` _� l o� j r hqeç
pm̀ [ g` o�_ep̂ r ppel kpÀ
E[ ehr ò � ql � _ep^hl p` � @I� eksl hs` j ` kq� ek� j ` ` qekc� _l ^r j ` kq[ qel kÂ� Ia� F` k@Iç̂ ò [ q̀ _
kl q̀ p�[ ò �mò p̀ kq̀ _�[ p�ar hhv�dr j [ k�[ r qdl ò _Ã�l qd` op�j [ v�[ ppr j ` �[ �h̀ s` h�l a�` _eql oe[ h
ò sè t �l o�^l kq̀ uq�[ t [ ò k` pp�qd[ q�ep�kl q�mò p̀ kqÀ
Ik[ mmol moe[ q̀ �r p` �l a�p` kpeqes` �l o�kl kmr ] hê �j ` ` qekc�^l kq̀ kqÂ�Umhl [ _ekc�qo[ kp̂ oemqp
l a�^l kae_` kqe[ h�j ` ` qekcp�ekql �F` k@I�ql l hp�qd[ q�ò q[ ek�ekmr q�_[ q[ �j [ v�` uml p̀ �p̀ kpeqes`
^l ks` op[ qel kp�l o�sel h[ q̀ �moes[ ^v�mol q̀ ^qel kpÀ
Os` oò he[ k^` �l k�F` k@I�t eqdl r q�dr j [ k�ò sè t Â�Upekc�F` k@Iç̂ ò [ q̀ _�kl q̀ p�t eqdl r q
s` oeavekc� [ ^^r o[ ^v� ^[ k� ò pr hq� ek� j ep̂ l j j r kê [ qel k� l o� j epp̀ _� al hhl t çr m� eq̀ j pÃ
` pm̀ ^e[ hhv�ea�kl q̀ p�[ ò �pd[ ò _�t e_` hv�l o�] ` ^l j ` �m[ oq�l a�qd` �l aaê e[ h�ò ^l o_À

K` v�oepgp�ql �^l kpe_` o
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Up̀ � F` k@I� ql � c` k` o[ q̀ � _o[ aq� pr j j [ oè p� l o� [ ^qel k� eq̀ j pÃ� ] r q� ` kpr ò � qd[ q� qd` v� [ ò
ò sè t ` _�] v�[ �j ` ` qekc�m[ oqê em[ kq�] ` al ò �_epqoe] r qel kÀ
Bh̀ [ ohv�h[ ] ` h�F` k@Iç̂ ò [ q̀ _�kl q̀ p�ea�pd[ ò _�` uq̀ ok[ hhv�l o�al oj [ hhv�[ ô des` _À
@sl e_� r pekc� F` k@I� ql l hp� ql � mol ^` pp� ^l kae_` kqe[ hÃ� p̀ kpeqes` Ã� l o� h̀ c[ hhv� moeseh̀ c` _
j ` ` qekcp�r kh̀ pp�qd` �ql l h�ep�` kq̀ omoep̀ ç[ mmol s` _�[ k_�moes[ ^vç̂ l j mhe[ kqÀ
Bdl l p̀ � ql l hp� t eqd� ^h̀ [ o� _[ q[ � ò q̀ kqel k� ml hê è pÃ� [ k_� _ep[ ] h̀ � qo[ ekekc� l o� pql o[ c`
à [ qr ò p�t d` k�ml ppe] h̀ À
Bl kpe_` o� [ ^^` ppe] eheqv� [ k_� ek^hr pel kÂ� Dkpr ò � qd[ q� kl q̀ p� ò ah̀ ^q� [ hh� m[ oqê em[ kqpÛ
^l kqoe] r qel kp� [ k_� qd[ q� qo[ kp̂ oemqp� [ ò � r p[ ] h̀ � al o� qdl p̀ � t eqd� d` [ oekc� l o� h[ kcr [ c`
k` ` _pÀ

� �

@À� �To[ kph[ qel k

To[ kph[ qel k� ò à op� ql � qd` � r p̀ � l a� F` k@I� ql l hp� ql � ^l ks` oq� t oeqq̀ k� ^l kq̀ kq� aol j � l k`
h[ kcr [ c` � ql � [ kl qd` oÀ� Iq� j [ v� ] ` � r p̀ _� ql � ek^ò [ p̀ � [ ^^` ppe] eheqvÃ� pr mml oq� j r hqehekcr [ h
` kc[ c` j ` kqÃ� l o� mò m[ ò � _o[ aq� j [ q̀ oe[ hp� ek� j r hqemh̀ � h[ kcr [ c` p� ] ` al ò � mol à ppel k[ h
ò sè t À

N` t �Yl og�Beqv�[ c` k^è p�aò nr ` kqhv�p̀ os` �hekcr epqê [ hhv�_es` op̀ �^l j j r keqè pÀ
F` k@I�l aà op�[ �a[ pqÃ�hl t ç̂ l pq�t [ v�ql �c` k` o[ q̀ �_o[ aq�qo[ kph[ qel kp�l a�mr ] hê �ekal oj [ qel kÃ
ekq̀ ok[ h�_l ^r j ` kqpÃ�l o�p̀ osê ` çò h[ q̀ _�^l kq̀ kqÀ
F` k@I�^[ k�pr mml oq� j r hqehekcr [ h� l r qò [ ^dÃ�` pm̀ ^e[ hhv�ek�` [ ohv�_o[ aqekc� l o�mol ql qvmekc
pq[ c` pÀ

Ik[ ^^r o[ q̀ � l o� ^r hqr o[ hhv� ek[ mmol moe[ q̀ � qo[ kph[ qel kpÂ� F` k@I� ql l hp� j [ v� j epqo[ kph[ q̀
q̀ oj pÃ� l s` ohl l g� ^r hqr o[ h� kr [ k^` pÃ� l o� mol _r ^` � l s` ohv� heq̀ o[ h� qo[ kph[ qel kp� qd[ q� [ ò
^l kar pekc�l o�j eph̀ [ _ekc�í �` pm̀ ^e[ hhv�ek�q̀ ^dkê [ h�l o�^l j j r keqvçpm̀ ^eaê �^l kq̀ uqpÀ
L[ ^g� l a� dr j [ k� ò sè t � l o� ^l j j r keqv� s[ he_[ qel kÂ� Ukò sè t ` _� qo[ kph[ qel kp� j [ v
ekqol _r ^` �r kekq̀ k_` _�j ` [ kekc�l o�ql k` Ã�t dê d�^l r h_�j epekal oj �qd` �mr ] hê �l o�h̀ [ _�ql
_epqor pqÃ�` pm̀ ^e[ hhv�ek�mr ] hê ça[ ^ekc�p̀ osê ` �^l j j r kê [ qel kpÀ
Duml pr ò � l a� p` kpeqes` � l o� ekq̀ ok[ h� ^l kq̀ kqÂ� To[ kph[ qekc� kl kmr ] hê � _l ^r j ` kqp� ¯̀ ÀcÀÃ
^[ p̀ �aeh̀ pÃ�ekq̀ ok[ h� j ` j l p°�ek�F` k@I�ql l hp�kl q� [ mmol s` _�al o� p̀ kpeqes` �_[ q[ � j [ v�oepg
_ep̂ hl pr ò �l o�r k[ r qdl oex` _�j l _` h�qo[ ekekcÀ

K` v�oepgp�ql �^l kpe_` o

R` ^l j j ` k_` _�mo[ ^qê ` p

@ht [ vp�` kc[ c` �dr j [ k� ò sè t �aol j � [ �k[ qes` �pm̀ [ g` o� í � ` pm̀ ^e[ hhv�al o�mr ] hê ça[ ^ekc
^l kq̀ kqÀ
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PLD@À� �M` _e[ �¯ej [ c` �[ k_�se_` l °�mol _r ^qel k
Tdep� r p̀ � ^[ p̀ � eksl hs` p� ` j mhl vekc� F` k@I� ql l hp� ql � ^ò [ q̀ � sepr [ h� j ` _e[ � ê� ek^hr _ekc
ehhr pqo[ qel kpÃ�ekal co[ mdê pÃ�pql ^gçpqvh̀ �ej [ c` pÃ� [ s[ q[ opÃ� l o�pvkqd` qê �se_` l p�ê�ql �pr mml oq
^l j j r kê [ qel kpÃ�mò p̀ kq[ qel kpÃ�l r qò [ ^d�j [ q̀ oe[ hpÃ�l o�mol ql qvm̀ pÀ

M[ kv� ^eqv� [ c` k^è p� k` ` _� sepr [ hp� al o� _eceq[ h� ^l kq̀ kqÃ� mr ] hê � ` _r ^[ qel kÃ� mol co[ j
mol j l qel kÃ�l o�ekq̀ ok[ h�mò p̀ kq[ qel kpÀ
F` k@I� ql l hp� j [ g` � eq� ` [ pv� ql � ^ò [ q̀ � ^r pql j � sepr [ hp� nr ê ghv� [ k_� [ q� hl t � ^l pqÃ� ` s` k
t eqdl r q�co[ mdê �_` peck�` um̀ oqep̀ À
Vepr [ h� F` k@I� ep� l aq̀ k� r p̀ _� al o� ] o[ ekpql oj ekcÃ� mol ql qvmekcÃ� l o� pr mmh̀ j ` kqekc
^l j j r kê [ qel k�t l ogahl t pÀ

Dkc[ c` � ] ehekcr [ h� pq[ aaÃ� ^l j j r keqv� m[ oqk` opÃ� l o� mol à ppel k[ h� qo[ kph[ ql op� ql � s` oeav
[ ^^r o[ ^vÃ�ql k` Ã�[ k_�^r hqr o[ h�kr [ k^` À
@sl e_� r pekc� F` k@I� ql � qo[ kph[ q̀ � ^l kae_` kqe[ hÃ� h̀ c[ hÃ� l o� p̀ kpeqes` � ^l kq̀ kq� r kh̀ pp� qd`
ql l h�ep�` kq̀ omoep̀ �[ mmol s` _�al o�pr ^d�_[ q[ À
Bh̀ [ ohv� _ep̂ hl p̀ � F` k@I� r p̀ � t d` k� qo[ kph[ qel kp� [ ò � pd[ ò _� ` uq̀ ok[ hhv� l o� mr ] hepd` _
l khek` Ã�[ k_�h[ ] ` h�qd` j �[ p�_o[ aqp�t d` k�[ mmol moe[ q̀ À
A` � ` pm̀ ^e[ hhv� ^[ r qel r p� t d` k� qo[ kph[ qekc� qej ` çp̀ kpeqes` � l o� decdçej m[ ^q� j ` pp[ c` pÃ
pr ^d�[ p�` j ` oc` k^v�[ h̀ oqpÃ�h̀ c[ h�kl qê ` pÃ�l o�` hece] eheqv�ò nr eò j ` kqpÀ

Mepekal oj [ qel k� l o� sepr [ h� ek[ ^^r o[ ^vÂ� F` k@Iç̂ ò [ q̀ _� j ` _e[ � j [ v� [ mm̀ [ o� ò [ hepqê
t deh̀ � ^l kq[ ekekc� a[ ^qr [ h� ek[ ^^r o[ ^è pÃ� [ k[ ^dol kepj pÃ� l o� j eph̀ [ _ekc� ej [ c` ov� ¯̀ ÀcÀÃ
kl k` uepq̀ kq�h[ k_j [ ogpÃ�_epql oq̀ _�j [ mpÃ�aê qeqel r p�m̀ l mh̀ °À
Uk_ep^hl p` _�r p` �l a�F` k@Iç̂ ò [ q̀ _�ej [ c` ovÂ�Sd[ oekc�F` k@Iç̂ ò [ q̀ _�ej [ c` p�t eqdl r q
_ep̂ hl pr ò � j [ v� ` ol _` � mr ] hê � qor pq� í � ` pm̀ ^e[ hhv� ek� ^l kq̀ uqp� t d` ò � [ r qd` kqê eqv
j [ qq̀ op�¯̀ ÀcÀÃ�_l ^r j ` kq[ qel kÃ�depql oê [ h�ò à ò k^` pÃ�mr ] hê �ò ^l o_p°À
Br hqr o[ h� ekp` kpeqeseqv� l o� ` u^hr pel kÂ� Sl j ` � F` k@I� ql l hp� j [ v� r k_` oò mò p̀ kq� l o
pq̀ ò l qvm̀ � ^` oq[ ek� e_` kqeqè pÃ� ^l j j r keqè pÃ� l o� ] l _v� qvm̀ p� í � ` pm̀ ^e[ hhv� t d` k� r p̀ _
t eqdl r q�pm̀ ^eaê �cr e_[ k^` �l k�ek^hr peseqvÀ
Up` � l a� ^l mvoecdq̀ _� j [ q̀ oe[ h� ek� qo[ ekekc� _[ q[ Â� F` k@I� ql l hp� qo[ ek` _� l k� ekq̀ ok` q
ej [ c` p� j [ v� ò mhê [ q̀ � ^l mvoecdq̀ _� pqvh̀ p� l o� ^l kq̀ kqÀ� Tdep� ^[ k� ^ò [ q̀ � h̀ c[ h� l o
ò mr q[ qel k[ h�oepgp�ea�r p̀ _�ek�l aaê e[ h�cl s` okj ` kq�j [ q̀ oe[ hp�t eqdl r q�mol m̀ o�ò sè t À
S` kpeqes` � l o� ^l kae_` kqe[ h� mol j mqpÂ� Pol j mqp� ò à ò k^ekc� ^l kae_` kqe[ h� mol f̀ ^qpÃ
ekq̀ ok[ h�ml hê è pÃ� l o�e_` kqeae[ ] h̀ � ek_ese_r [ hp�pdl r h_�kl q� ] ` � ` kq̀ ò _�ekql �F` k@I�ql l hp
qd[ q�ò q[ ek�l o�h̀ [ ok�aol j �ekmr qpÀ

K` v�oepgp�ql �^l kpe_` o
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Ij m̀ opl k[ qel k� l a� mr ] hê � l aaê e[ hpÂ� F` k@Iç̂ ò [ q̀ _� j ` _e[ � ^[ k� ej m̀ opl k[ q̀ � mr ] hê
l aaê e[ hp�l o�qd` eo�heg` k` ppÀ

R` ^l j j ` k_` _�mo[ ^qê ` p

Up̀ �F` k@I�ql l hp�al o�mol ql qvmekcÃ�] o[ ekpql oj ekcÃ�l o�pr mmh̀ j ` kq[ h�sepr [ hp�l khvÀ
Cep̂ hl p̀ �qd[ q�ej [ c` p�l o�se_` l p�t ` ò �^ò [ q̀ _�t eqd�F` k@I�ea�qd` v�[ ò �r p̀ _�ek�mr ] hê ç
a[ ^ekc�j [ q̀ oe[ hp�l o�^l j j r kê [ qel kpÀ
R̀ sè t � j ` _e[ � al o� [ ^^r o[ ^vÃ� ò mò p̀ kq[ qel k[ h� a[ eok` ppÃ� [ k_� ek^hr peseqvÃ� ` pm̀ ^e[ hhv� ea
_` mê qekc�m̀ l mh̀ Ã�k` ecd] l odl l _pÃ�l o�p̀ osê ` pÀ
Cl � kl q� c` k` o[ q̀ � ej [ c` p� ek� qd` � heg` k` pp� l a� mr ] hê � l aaê e[ hpÃ� aecr ò pÃ� l o� l qd` o� ò [ h
m̀ l mh̀ À�
@sl e_� r mhl [ _ekc� p̀ kpeqes` � mol j mqp� qd[ q� ^l r h_� ò s` [ h� moes[ q̀ Ã� _o[ aqÃ� l o� ekq̀ ok[ h
ekal oj [ qel kÀ
Bl kpr hq� h̀ c[ h� l o� mol ^r ò j ` kq� cr e_[ k^` � ] ` al ò � mr ] hepdekc� F` k@Iç̂ ò [ q̀ _� ^l kq̀ kq
qd[ q�j [ v�o[ ep̀ �^l mvoecdq�l o�ekq̀ hh̀ ^qr [ h�mol m̀ oqv�^l k^` okpÀ

� �

S` ^r oeqv�sr hk` o[ ] eheqè p� l o�ah[ t ` _�hl cê Â�F` k@Iç̂ ò [ q̀ _�^l _` � j [ v�ek^hr _` �ekp̀ ^r ò
mo[ ^qê ` p�¯̀ ÀcÀÃ�d[ o_^l _` _�p̀ ^ò qpÃ�h[ ^g�l a�ekmr q�s[ he_[ qel k°�l o�pr ] qh̀ �hl cê �` ool op�qd[ q
[ ò �d[ o_�ql �_` q̀ ^q�] r q�^[ k�h̀ [ _�ql �ò [ hçt l oh_�sr hk` o[ ] eheqè pÀ
Up` � l a� r khê ` kp` _� l o� ^l mvoecdq̀ _� ^l _` Â� Sl j ` � F` k@I� ql l hp� j [ v� c` k` o[ q̀ � ^l _`
_` oes` _� aol j � l m̀ kçpl r ô ` � ò ml peql oè p� t eqdl r q� ò pm̀ ^qekc� hê ` kp̀ � q̀ oj pÃ� o[ epekc
ml q̀ kqe[ h�h̀ c[ h�l o�^l j mhe[ k^` �eppr ` p�al o�mr ] hê �p̀ ^ql o�r p̀ À
C` mhl vj ` kq� t eqdl r q� mol m̀ o� ò sè t � l o� q̀ pqekcÂ� R̀ hvekc� l k� F` k@Iç̂ ò [ q̀ _� ^l _`
t eqdl r q�[ _` nr [ q̀ �ò sè t Ã�q̀ pqekcÃ�l o�_l ^r j ` kq[ qel k�j [ v�ò pr hq�ek�r kpq[ ] h̀ �pvpq̀ j p
l o�hl kcçq̀ oj �j [ ekq̀ k[ k^` �eppr ` p�í �` pm̀ ^e[ hhv�ea�l t k` opdem�l o�[ r qdl opdem�ep�r k^h̀ [ oÀ
Up` � t eqd� p` kpeqes` � _[ q[ � l o� ^ò _` kqe[ hpÂ� Pol j mqekc� F` k@I� t eqd� ` kseol kj ` kq
s[ oe[ ] h̀ pÃ�@PI�g` vpÃ�l o�ekq̀ ok[ h�[ ô deq̀ ^qr ò �_` q[ ehp�^[ k�` uml p̀ �p̀ kpeqes` �ekal oj [ qel k
ea�qd`

@À� �Bl _` �c` k` o[ qel k
F` k@I�ql l hp�^[ k�[ ppepq�t eqd�^ò [ qekc�^l _` �pkemm̀ qpÃ�p̂ oemqpÃ�^l kaecr o[ qel k�aeh̀ pÃ�l o�` kqeò
pl aqt [ ò � ^l j ml k` kqp� ] [ p̀ _� l k� t oeqq̀ k� mol j mqpÀ� Td` p̀ � ql l hp� [ ò � l aq̀ k� r p̀ _� al o
[ r ql j [ qekc�q[ pgpÃ�] r eh_ekc�mol ql qvm̀ pÃ�h̀ [ okekc�k` t �ao[ j ` t l ogpÃ�l o�_` ] r ccekcÀ

Beqv�[ c` k^è p� j [ v�d[ s` �ekq̀ ok[ h�pq[ aa�t dl � t oeq̀ � l o� j [ ekq[ ek�^l _` �ql �pr mml oq�_eceq[ h
p̀ osê ` pÃ�_[ q[ �[ k[ hvpepÃ�l o�[ r ql j [ qel kÀ
F` k@I� ^[ k� d` hm� q̀ ^dkê [ h� pq[ aa� t l og� j l ò � ` aaê è kqhvÃ� ` pm̀ ^e[ hhv� t d` k� pl hsekc
^l j j l k�mol ] h̀ j p�l o�h̀ [ okekc�k` t �ql l hpÀ

K` v�oepgp�ql �^l kpe_` o



�������ea�qd` �ql l h�pql ò p�ekmr q�l o�ep�kl q�` kq̀ omoep̀ ç[ mmol s` _À

R` ^l j j ` k_` _�mo[ ^qê ` p

@ht [ vp�ò sè t Ã�q̀ pqÃ�[ k_�s[ he_[ q̀ �F` k@Iç̂ ò [ q̀ _�^l _` �] ` al ò �r pekc�eq�ek�l m̀ o[ qel k[ h
pvpq̀ j pÀ
El hhl t � [ c` k^v� p̀ ^r oeqv� pq[ k_[ o_p� ê� ek^hr _ekc� ^l _` � ò sè t � [ k_� sr hk` o[ ] eheqv
p̂ [ kkekc�ê�] ` al ò �_` mhl vekc�F` k@Iç[ ppepq̀ _�^l _` À
@sl e_�m[ pqekc� p̀ ^ò qpÃ� ^ò _` kqe[ hpÃ� l o�ekq̀ ok[ h� [ ô deq̀ ^qr ò � _` q[ ehp�ekql �F` k@I�ql l hp
r kh̀ pp�r pekc�p̀ ^r ò Ã�` kq̀ omoep̀ ç[ mmol s` _�` kseol kj ` kqpÀ
R̀ sè t � l r qmr q� al o� hê ` kpekc� ^l kahê qp� [ k_� ` kpr ò � eq� ^l j mhè p� t eqd� ^eqv� ml hê v� [ k_
l m̀ kçpl r ô ` �r p̀ �cr e_` hek` pÀ
Cl ^r j ` kq�t d` ò �[ k_�dl t �F` k@I�t [ p�r p̀ _�ek�qd` �_` s` hl mj ` kq�mol ^` ppÃ�` pm̀ ^e[ hhv
al o�qo[ kpm[ ò k^v�[ k_�ar qr ò �j [ ekq̀ k[ k^` À

� �

Ia�vl r Ö_�heg` �ql �h̀ [ ok�j l ò Ã�p` ` �qd` �ar hh�mol f` ^qÃ�ek^hr _ekc�[ �ml hê v�] oè a�` umh[ ekekc�qd`
à hhl t pÛ�^l ò �ò ^l j j ` k_[ qel kpÃ�[ q�[ pm̀ kml hê v[ ^[ _` j vÀl oc�mol f` ^q�kv^çc` k[ eç
cr e_[ k^` ç� � � � À



Td` �@pm̀ k�Ikpqeqr q̀ Öp�Pl hê v�@̂ [ _` j v�d` hmp�^l j j r keqv�h̀ [ _` op�[ k_�` um̀ oqp�[ ^ol pp�qd`
ml heqê [ h� pm̀ ^qor j � ` h̀ s[ q̀ � qd` eo� sl ê ` pÃ� ekahr ` k^` � g` v� _` ^epel kpÃ� [ k_� pqò kcqd` k
_` j l ^o[ ^v�aol j �qd` �col r k_�r mÀ�Or o�ekkl s[ qes` �qo[ ekekc�mol co[ j p�[ k_�ò pl r ô ` p�` nr em
m̀ l mh̀ �[ ^ol pp�p̀ ^ql op�ê�aol j �q̀ ^d�ql �qd` �` kseol kj ` kqÃ�p̂ è k^` �ql �^esê �` kc[ c` j ` kq�ê
t eqd�qd` �pgehhp�ql �pd[ m̀ �^oeqê [ h�ml hê v�` aal oqpÀ�L` [ ok�j l ò �[ q�[ pm̀ kml hê v[ ^[ _` j vÀl ocÀ

@] l r q�qd` �@pm̀ k�Pl hê v�@̂ [ _` j v


