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C` [ o�M` j ] ` opÃ

Fò ` qekcp�ql �qd` �ISH@�a[ j ehvÆ

Iq� ep� [ � mh̀ [ pr ò � ql � ^l kk` ^q� t eqd� vl r � qdol r cd� qdep� ` _eqel k� l a� P[ qdaek_` oÀ� I� ` uq̀ k_� j v� pek^` ò

[ mmò ^e[ qel k�ql � [ hh� l r o� j ` j ] ` op�al o�vl r o�^l kqekr ` _�pr mml oq� [ k_�^l j j eqj ` kq�ql �qd` �col t qd� l a� l r o

mol à ppel k�[ k_�l r o�[ ppl ^e[ qel kÀ

Os` o�qd` �m[ pq�à t � j l kqdpÃ�qd` �Dù ^r qes` �Bl j j eqq̀ ` �d[ p�ò j [ ek` _�al ^r p̀ _� l k�pqò kcqd` kekc�ISH@

qdol r cd� ^l hh[ ] l o[ qel kÃ� mol à ppel k[ h� _` s` hl mj ` kqÃ� [ _sl ^[ ^vÃ� [ k_� mr ] hê � [ t [ ò k` ppÀ� W` � d[ s`

^l kqekr ` _� ql � ] r eh_� j ` [ kekcar h� m[ oqk` opdemp� t eqd� k[ qel k[ h� [ k_� ekq̀ ok[ qel k[ h� l oc[ kex[ qel kpÃ� ^ò [ qekc

k` t �l mml oqr keqè p�al o�h̀ [ okekcÃ�ò p̀ [ ô dÃ�[ k_�mol à ppel k[ h�` kc[ c` j ` kq�al o�l r o�j ` j ] ` opÀ

I� [ j � _` hecdq̀ _� ql � pd[ ò � qd[ q� qd` � ISH@� @̂^ò _eq[ qel k� Pol co[ j � al o� Poes[ q̀ � Bhekê p� d[ p� ] ` ` k� [

ò pl r k_ekc� pr ^^` ppÀ� Td` � ` k^l r o[ cekc� ò pml kp̀ � aol j � mo[ ^qeqel k` op� [ ^ol pp� qd` � ^l r kqov� ò ah̀ ^qp� l r o

^l hh̀ ^qes` �^l j j eqj ` kq�ql �nr [ heqvÃ�` qdê [ h�mo[ ^qê ` Ã�[ k_�` û ` hh̀ k^` �ek�^hekê [ h�p̀ osê ` pÀ�Tdep�ekeqe[ qes` �ep

[ k�ej ml oq[ kq�pq̀ m�ql t [ o_�` pq[ ] hepdekc�k[ qel k[ h�] ` k^dj [ ogp�[ k_�` kd[ k^ekc�mr ] hê �^l kae_` k^` �ek�l r o

mol à ppel kÀ

Or o� pq[ q̀ � ] o[ k^d` p� d[ s` � ^l kqekr ` _� ql � mh[ v� [ � seq[ h� ol h̀ � ek� q[ gekc� ISH@Öp� sepel k� al ot [ o_� qdol r cd

^l hh[ ] l o[ qes` � [ ^qeseqè p� [ k_� j ` j ] ` o� ` kc[ c` j ` kqÀ� Dnr [ hhv� ` k^l r o[ cekc� d[ p� ] ` ` k� qd` � ` kqdr pe[ pqê

m[ oqê em[ qel k� l a� j ` j ] ` op�ek� [ t [ ò k` pp�^[ j m[ eckp� [ k_�mol à ppel k[ h� l ] p̀ os[ k^` pÃ�d` hmekc�ek^ò [ p̀

qd` �sepe] eheqv�l a�pm̀ ` ^dçh[ kcr [ c` �m[ qdl hl cv�[ k_�[ r _el hl cv�[ ^ol pp�qd` �^l r kqovÀ

Tdep�eppr ` � l a�P[ qdaek_` o�decdhecdqp�qd` p̀ � [ ^dè s` j ` kqp� [ k_� p̀ s` o[ h� l qd` o�ekeqe[ qes` p� r k_` oq[ g` k� ] v

ISH@�ek�ò ^` kq�j l kqdpÀ�I�dl m̀ �eq�ekpmeò p�vl r �ql �ò j [ ek�[ ^qes` hv�eksl hs` _�ek�qd` �[ ppl ^e[ qel kÖp�[ ^qeseqè p

[ p�t ` �^l kqekr ` �ql �t l og�ql c` qd` o�al o�qd` �[ _s[ k^` j ` kq�l a�l r o�mol à ppel kÀ

Td[ kg� vl r � al o� vl r o� ^l kqekr ` _� qor pqÃ� pr mml oqÃ� [ k_� m[ oqê em[ qel kÀ� Tl c` qd` oÃ� t ` � ^[ k� ] r eh_� [ � pqol kc` oÃ

j l ò �se] o[ kq�ISH@À

Weqd�t [ oj �ò c[ o_pÃ

CoÀ�S[ kf[ v�Mr kf[ h

Pò pe_` kq

Ik_e[ k�Sm̀ ` ^dçL[ kcr [ c` �[ k_�H` [ oekc�@ppl ^e[ qel k� ĪSH@°

X[ � _0� � Fg=_�E� __� ' �
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C` [ o�Leà �M` j ] ` opÃ�Bl hh̀ [ cr ` pÃ�[ k_�Eoè k_pÃ

Fò ` qekcp�aol j �qd` �Ik_e[ k�Sm̀ ` ^dçL[ kcr [ c` �[ k_�H` [ oekc�@ppl ^e[ qel k� ĪSH@°À

Os` o� qd` � m[ pq� à t � j l kqdpÃ� ISH@� d[ p� ^l kqekr ` _� ql � t l og� ql t [ o_p� pqò kcqd` kekc� l r o� mol à ppel k

qdol r cd� [ _sl ^[ ^vÃ� mol à ppel k[ h� _` s` hl mj ` kqÃ� ^l hh[ ] l o[ qel kpÃ� [ k_� j ` j ] ` o� ` kc[ c` j ` kqÀ� I� [ j

mh̀ [ p̀ _�ql �pd[ ò �pl j ` �l a�qd` �ej ml oq[ kq�ekeqe[ qes` p�r k_` oq[ g` k�_r oekc�qdep�m̀ oel _À

Or o� ò ^` kq� Leà � M` j ] ` opdem� Coes` � ò ^` es` _� [ k� ` k^l r o[ cekc� ò pml kp̀ À� Tl � j l qes[ q̀ � j l ò

mol à ppel k[ hp�ql �fl ek�ISH@Ã�pm̀ ^e[ h�^l k^` ppel kp�l a�� �Ã� � � �al o�ò ^` kqhv�co[ _r [ q̀ _�mol à ppel k[ hp�[ k_

� � � � � al o� mo[ ^qê ekc� mol à ppel k[ hp� t ` ò � l aà ò _À� I� [ j � _` hecdq̀ _� ql � pd[ ò � qd[ q� k` [ ohv� � � �

mol à ppel k[ hp� ] ` ^[ j ` �Leà �M` j ] ` op�_r oekc�qd` �_oes` À� I� t [ oj hv� t ` ĥ l j ` �qd` j �ql �qd` � ISH@�a[ j ehv

[ k_�ò nr ` pq�[ hh�j ` j ] ` op�ql �` k^l r o[ c` �qd` eo�^l hh̀ [ cr ` p�[ k_�pqr _` kqp�ql �] ` ^l j ` �Leà �M` j ] ` opÀ�@

pqol kc` o�j ` j ] ` opdem�ces` p�ISH@�[ �pqol kc` o�sl ê ` �ek�ò mò p̀ kqekc�qd` �mol à ppel kÀ

ISH@�^l kqekr ` p�ql �[ ^qes` hv�` kc[ c` �t eqd�ml hê vj [ g` op�l k�eppr ` p�[ aà ^qekc�l r o�mol à ppel kÀ�W` �d[ s`

pr ] j eqq̀ _�[ � ò mò p̀ kq[ qel k�ql �qd` �� qd�P[ v�Bl j j eppel k�[ k_�[ ò � [ t [ eqekc�[ k� l mml oqr keqv�al o�[ k�ekç

m̀ opl k� d` [ oekcÀ� W` � [ hpl � j ` q� qd` � @__eqel k[ h� S` ^ò q[ ovÃ� Mekepqov� l a� Sl ^e[ h� Jr pqê ` � [ k_

Dj ml t ` oj ` kqÃ�[ k_�qd` �M` j ] ` o�S` ^ò q[ ov�ql �_ep̂ r pp�p̀ s` o[ h�mol à ppel k[ h�eppr ` pÀ�I�[ j �mh̀ [ p̀ _�ql

kl q̀ �qd[ q�qd` �@__eqel k[ h�S` ^ò q[ ov�d[ p�al ot [ o_` _�ISH@Öp�ò mò p̀ kq[ qel k�ql �qd` �Mekepqov�l a�R[ eht [ vp

ò nr ` pqekc� [ � ò sè t � l a�qd` � ^l k^` ppel k[ h�o[ eht [ v�qo[ s` h�ml hê v�al o�_` p̀ osekc� m̀ opl kp� t eqd�d` [ oekc

ej m[ eoj ` kqÀ

Tl �pqò kcqd` k�` [ ohv�e_` kqeaê [ qel k� l a�d` [ oekc�hl ppÃ�ISH@�d[ p�^l kpqeqr q̀ _�[ �T[ pg�El ô ` � l k�N` t ] l ok

H` [ oekc� S^ò ` kekcÃ� t dê d� ep� ` um̀ ^q̀ _� ql � pr ] j eq� eqp� ò ^l j j ` k_[ qel kp� pdl oqhvÀ� W` � d[ s` � [ hpl

ekeqe[ q̀ _� ^l hh[ ] l o[ qel k� t eqd� qd` � Bl ^dh̀ [ o� Ij mh[ kq� Fol r m� l a� Ik_e[ � ¯BIFI°� [ k_� ò ^` es` _� [ � ml peqes`

ò pml kp̀ � al o� t l ogekc� ql c` qd` o� ql � mol j l q̀ � Ukes` op[ h� N` t ] l ok� H` [ oekc� S^ò ` kekc� [ ^ol pp� qd`

^l r kqovÀ

ISH@� ep� [ hpl � ` um[ k_ekc� l mml oqr keqè p� al o� mol à ppel k[ h� _` s` hl mj ` kq� qdol r cd� ^l hh[ ] l o[ qel kp� t eqd

heg` çj ek_` _�l oc[ kex[ qel kpÀ�W` �[ ò �mh̀ [ p̀ _�ql �^l hh[ ] l o[ q̀ �t eqd�qd` �Sdoe�Bd[ k_o[ pd` gd[ o�Ikpqeqr q̀ �l a

Sm̀ ` ^d� [ k_� H` [ oekcÃ� A` kc[ hr or Ã� al o� eqp� È hhl t pdem� Pol co[ j j ` � ek� St [ hhl t ekc� Cepl o_` opÃ� r k_` o

t dê d� ISH@� Leà � M` j ] ` op� ò ^` es` � [ � � « � ^l k^` ppel k� l k� qd` � mol co[ j j ` � à ` À� W` � [ ò � ` umhl oekc

[ __eqel k[ h�^l hh[ ] l o[ qel kp�t eqd�k[ qel k[ h�[ k_�ekq̀ ok[ qel k[ h�l oc[ kex[ qel kp�ql �] ` k` aeq�l r o�j ` j ] ` op�[ k_

pqò kcqd` k�qd` �mol à ppel kÀ
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Td` �@ppl ^e[ qel k�ep�^hl p̀ hv� j l keql oekc�_` s` hl mj ` kqp� ò h[ q̀ _�ql �qd` � R̀ d[ ] eheq[ qel k�Bl r k^eh� l a� Ik_e[

¯RBI°� [ k_� qd` � N[ qel k[ h� Bl j j eppel k� al o� @hhè _� [ k_� H` [ hqd^[ ò � Pol à ppel kp� ¯NB@HP°À� W` � [ ò

c[ qd` oekc� ò h̀ s[ kq� ekal oj [ qel k� ql � d` hm� j ` j ] ` op� j [ g` � ekal oj ` _� _` ^epel kp� [ k_� ^l kqekr ` � ql

ò mò p̀ kq� ^l k^` okp� o[ ep̀ _� ] v� l r o� Leà � M` j ] ` op� [ k_� pq[ q̀ � ] o[ k^d` p� ] ` al ò � qd` � [ mmol moe[ q̀

[ r qdl oeqè pÀ

Tl � pr mml oq� qd` � hl kcçq̀ oj � col t qd� l a� ISH@Ã� [ � T[ pg� El ô ` � al o� R̀ pl r ô ` � Ml ] ehex[ qel k� d[ p� ] ` ` k

^l kpqeqr q̀ _�ql �o[ ep̀ �ar k_p�al o�` pq[ ] hepdekc�[ �m̀ oj [ k` kq�ISH@�l aaê ` �[ k_�^ò [ qekc�[ �^l omr p�al o�h̀ c[ h

[ _sl ^[ ^vÀ� I�pek^` ò hv� ò nr ` pq� [ hh�Leà �M` j ] ` op�ql � ^l kqoe] r q̀ � c` k` ol r phv�ql t [ o_p�qd` p̀ �ej ml oq[ kq

ekeqe[ qes` pÀ

I�[ hpl �ò nr ` pq�l r o�pq[ q̀ �] o[ k^d` p�ql �t l og�ek�^hl p̀ �^l l o_ek[ qel k�t eqd�qd` �k[ qel k[ h�] l _v�] v�mr opr ekc

eppr ` p�^l k^` okekc�Leà �M` j ] ` op� t eqd�hl ^[ h� [ r qdl oeqè p� [ k_�al hhl t ekc� r m� l k� ò mò p̀ kq[ qel kp� j [ _`

] v� ISH@À�Mv�^l kco[ qr h[ qel kp�ql �qd` �K` o[ h[ �Ao[ k^d� [ k_�qd` �@pp[ j �Ao[ k^d�al o�qd` eo�^l j j ` k_[ ] h̀

` aal oqp� ek� mol [ ^qes` hv� ò mò p̀ kqekc� mol à ppel k[ h� eppr ` p� ] ` al ò � s[ oel r p� [ r qdl oeqè pÀ� Td` eo� ekeqe[ qes` p

ò ah̀ ^q�qd` �pmeoeq�l a�h̀ [ _` opdem�[ k_�p̀ osê ` �qd[ q�pqò kcqd` kp�l r o�@ppl ^e[ qel kÀ

Eek[ hhvÃ� I� [ mm̀ [ h� ql � [ hh� Leà � M` j ] ` op� ql � [ ^qes` hv� pr mml oq� ISH@� ] v� ` k^l r o[ cekc� k` t � j ` j ] ` opdemp

[ k_�d` hmekc� r p�^l kk` ^q� t eqd�ml hê vj [ g` opÃ� [ _j ekepqo[ ql opÃ� [ k_� l qd` o�pq[ g` dl h_` op� [ q�qd` �k[ qel k[ h

h̀ s` hÀ�Tl c` qd` oÃ�qdol r cd�r keqv�[ k_�^l hh̀ ^qes` � [ ^qel kÃ�t ` �^[ k�ar oqd` o�pqò kcqd` k� l r o�mol à ppel k� [ k_

` kpr ò �cò [ q̀ o�ò ^l ckeqel k�[ k_�l mml oqr keqè p�al o�ar qr ò �c` k` o[ qel kpÀ

Td[ kg�vl r �al o�vl r o�^l kqekr ` _�qor pqÃ�pr mml oqÃ�[ k_�^l j j eqj ` kq�ql �ISH@À

Weqd�t [ oj �ò c[ o_p

CoÀ�Nl l o[ ek�@h[ j Ã

F` k` o[ h�S` ^ò q[ ovÃ�ISH@

�ì



C` [ o�M` j ] ` opÃ

Fò ` qekcpÆ

Td[ kg�vl r �[ hh�al o�p̀ k_ekc�j [ kr p̂ oemqp�ql �JISH@�al o�^l kpe_` o[ qel k�al o�mr ] hê [ qel kÃ�[ k_�I�hl l g�al ot [ o_

ql �vl r o�^l kqekr ` _�pr mml oqÀ�Td` �h[ q̀ pq�sl hr j ` � l a�JISH@Ã�Vl hr j ` �� � � �̄ °Ã�t [ p�mr ] hepd` _�l khek` �l k�� qd

Jr hv� � � � � � [ k_�^l j moep̀ p� � � � [ oqê h̀ p� �̄ � ekseq̀ _� [ oqê h̀ Ã� � � ò sè t pÃ� � � l oecek[ h� ò p̀ [ ô d� [ oqê h̀ p� [ k_� �

^[ p̀ �pqr _è p°À

W` �d[ s` �kl t �[ mmhè _�al o�DSBI�ek_` u[ qel k�[ k_�[ ò �dl m̀ ar h�ql �] ` �ek_` ù _�t eqd�DSBI�qdep�v` [ oÀ

W` � [ hpl � t epd�ql �ekal oj � l r o� ò [ _` op�qd[ q�qd` �JISH@�t ` ] peq̀ �ep�kl t � [ s[ eh[ ] h̀ � ` û hr pes` hv� l k�Ose_Ã�[

chl ] [ hhv� qor pq̀ _� mh[ qal oj � r p̀ _� ] v� j ehhel kp� l a� ò p̀ [ ô d` op� [ k_� ^hekê e[ kp� ql � [ ^^` pp� ` se_` k^` � [ k_

pr mml oq�m[ qè kq�^[ ò À�R̀ [ _` op�^[ k�[ ^^` pp�qd` �fl r ok[ h�l khek` �[ q�qd` �al hhl t ekc�URL

dqqmpÂ��t t t Àl se_À̂l j �ä�fkhp�ä�fepd[

Tdò ` � t ` ] ek[ op� t ` ò � ^l k_r ^q̀ _� r k_` o� qd` � [ ` cep� l a� JISH@� l k� t oeqekc� ò p̀ [ ô d� m[ m̀ op� r pekc� qd`

DQU@TOR�k` qt l ogÀ�Td` p̀ �t ` ò �t ` hh�ò ^` es` _Ã�t eqd�� � � çmhr p�m[ oqê em[ kqp�al o�` [ ^d�t ` ] ek[ oÀ

Ll l gekc�al ot [ o_�ql �^l kqekr ` _�pr mml oq�aol j �ISH@�j ` j ] ` opÀ

Weqd�ò c[ o_pÃ

CoÀ�C` ` m[ �@À�V[ h[ j `

Bd[ eoçPr ] hê [ qel kp
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R̀ ah̀ ^qekc�l k�ISH@BON�� � �ek�@dj ` _[ ] [ _

Td` � Ik_e[ k� Sm̀ ` ^dçL[ kcr [ c` � [ k_� H` [ oekc� @ppl ^e[ qel k� ĪSH@°� mol r _hv� dl pq̀ _� eqp� h[ k_j [ og� � � qd
@kkr [ h�Bl kà ò k^` Ã�ISH@BON�� � Ã�[ q�qd` �@UC@�@r _eql oer j �ek�@dj ` _[ ] [ _Ã�Fr f[ o[ qÀ�È [ qr oekc�^r qqekcç
` _c` � g` vkl q̀ � [ __ò pp̀ pÃ� pm̀ ^e[ hex` _� m[ k` h� _ep̂ r ppel kpÃ� [ k_� ` uq̀ kpes` � l o[ h� [ k_� ml pq̀ o� ò p̀ [ ô d
mò p̀ kq[ qel kpÃ� qd` � ` s` kq� pr ^^` ppar hhv� decdhecdq̀ _� ` j ` ocekc� q̀ ^dkl hl cè pÃ� ` se_` k^` ç] [ p̀ _� ^hekê [ h
mo[ ^qê ` pÃ� [ k_� ekkl s[ qes` � j ` qdl _l hl cè p� ek� ^l j j r kê [ qel k� p̂ è k^` p� [ k_� _epl o_` opÀ� W` � ` uq̀ k_� l r o
_` ` m̀ pq�co[ qeqr _` �ql �qd` �l oc[ kexekc�^l j j eqq̀ ` Ã�sl hr kq̀ ` opÃ�_` h̀ c[ q̀ pÃ�[ k_�pml kpl op�t dl p̀ �ò h̀ kqh̀ pp
_` _ê [ qel k�[ k_�` kqdr pe[ pj �qr ok` _�ISH@BON�� � �ekql �[ k�r kal oc` qq[ ] h̀ �j eh̀ pql k` �al o�l r o�[ ppl ^e[ qel kÀ�

Dum[ k_ekc�Or o�P` ` oçR̀ sè t �C[ q[ ] [ p`

Tl � j [ ekq[ ek� qd` � decd` pq� h̀ s` hp� l a� [ ^[ _` j ê � oecl oÃ� qo[ kpm[ ò k^vÃ� [ k_� nr [ heqv� [ ^ol pp� l r o� ^l kà ò k^`
mol ^` ` _ekcp� [ k_� [ ppl ^e[ q̀ _� p̂ è kqeaê � mh[ qal oj pÃ� t ` � [ ò � ^l kqekr l r phv� hl l gekc� ql � pqò kcqd` k� l r o
k[ qel k[ h� ml l h� l a� [ ^[ _` j ê � ` s[ hr [ ql opÀ� W` � t [ oj hv� ekseq̀ � p̀ kel o� ò p̀ [ ô d` opÃ� ` um̀ oè k^` _� ^hekê e[ kpÃ
[ k_�_` _ê [ q̀ _�[ ^[ _` j ê e[ kp�ql �fl ek�qd` �ISH@�R̀ sè t ` op�C[ q[ ] [ p̀ À�@̂qes` �m[ oqê em[ qel k�[ p�[ �ò sè t ` o
` kpr ò p�qd[ q�l r o�s` qqekc�mol ^` pp�ò j [ ekp�ol ] r pqÃ�a[ eoÃ�[ k_�ò mò p̀ kq[ qes` �l a�qd` �_es` op̀ �pr ] çpm̀ ^e[ hqè p
t eqdek�pm̀ ` ^dÃ�h[ kcr [ c` Ã�[ k_�[ r _el hl cvÀ�Pol à ppel k[ hp�ekq̀ ò pq̀ _�ek�^l kqoe] r qekc�qd` eo�` um̀ oqep̀ �ql �qd`
` s[ hr [ qel k�l a�ar qr ò �p̂ è kqeaê �pr ] j eppel kp�[ ò �` k^l r o[ c` _�ql �al oj [ hhv�` umò pp�qd` eo�ekq̀ ò pq�] v�j [ ehekc
qd` eo�^ò _` kqe[ hp�[ k_�moej [ ov�_l j [ ekp�l a�` um̀ oqep̀ �ql �l aaê ` ª epd[ ek_e[ Àl ocÀek�l o�_eò ^qhv�^l kq[ ^qekc�qd`
S` ^ò q[ ovç�Co�Nl l o[ ek�@h[ j À

Dkd[ k^ekc�S^è kqeaê �Sr ] j eppel kp�[ k_�Ds[ hr [ qel k�Pol ^` pp` p

Ik� l r o� ^l kqekr l r p� mr opr eq� l a� [ ^[ _` j ê � ` û ` hh̀ k^` � [ k_� pqò [ j hek` _� [ _j ekepqo[ qel kÃ� p̀ s` o[ h� g` v
pqor ^qr o[ h� ^d[ kc` p� d[ s` � ] ` ` k� ej mh̀ j ` kq̀ _� ò c[ o_ekc� qd` � pr ] j eppel k� l a� p̂ è kqeaê � m[ m̀ op� [ k_� qd`
l s` o[ hh�mol ^` pp�l a�[ ^^` mq[ k^` �[ k_�ò f̀ ^qel kÀ�Ml pq�kl q[ ] hvÃ�[ �oecl ol r p�mò çp̂ ò ` kekc�mh[ ce[ oepj �aehq̀ o�ep
` kal ô ` _�moel o�ql �m̀ ` o�ò sè t Ã�ò nr eoekc�pr ] j eppel kp�ql �^h̀ [ o�pqoê q�pej eh[ oeqv�qdò pdl h_p�ql �] ` �` hece] h̀
al o�mò p̀ kq[ qel k�[ k_�[ t [ o_pÀ�El o�j l ò �_` q[ ehp�mh̀ [ p̀ �cl �qdol r cd�epd[ �t ` ] peq̀ À

F` [ oekc�Um�al o�ISH@BON�[ q�Vex[ c

Ar eh_ekc�l k�qd` �qò j ` k_l r p�j l j ` kqr j �l a�l r o�ò ^` kq�` _eqel kpÃ�qd` �[ ppl ^e[ qel k�ep�kl t �[ ^qes` hv�c` [ oekc
r m�al o�qd` � r m̂ l j ekc� ISH@BON�^l kà ò k^` �ek�Vep[ gd[ m[ qk[ j � ¯Vex[ c°À�S` q� [ c[ ekpq�qd` � p̂ ` kê �^l [ pq[ h
] [ ^g_ol m� l a� qd` � ÕBeqv� l a� C` pqekvÃÕ� mò m[ o[ qel kp� [ ò � [ hò [ _v� r k_` ot [ v� ql � _` hes` o� [ k� r km[ o[ hh̀ h̀ _
[ ^[ _` j ê � [ k_�^r hqr o[ h� ` um̀ oè k^` À�Td` �hl ^[ h� l oc[ kexekc�^l j j eqq̀ ` Ã� [ hl kcpe_` �qd` �k[ qel k[ h� ` ù ^r qes`
] l _vÃ� ep� ^r o[ qekc� [ � ^l j mò d` kpes` � p̂ è kqeaê � mol co[ j � _` peck` _� ql � mr pd� qd` � ] l r k_[ oè p� l a
ò d[ ] eheq[ qel k� q̀ ^dkl hl cvÃ� ^hekê [ h� _e[ ckl pqê pÃ� [ k_� qd` o[ m̀ r qê � ] ò [ gqdol r cdpÀ� @p� t ` � aek[ hex` � g` v
qo[ ^gpÃ� g` vkl q̀ � p̂ d` _r h̀ pÃ� [ k_� t l ogpdl m� j l _r h̀ p� [ q� qd` � Vex[ c� Bl ks` kqel kp� s` kr ` Ã� t ` � ` k^l r o[ c`
l r o� j ` j ] ` opÃ� ò p̀ [ ô d� p̂ dl h[ opÃ� [ k_� ek_r pqov� m[ oqk` op� ql � j [ og� qd` eo� ^[ h̀ k_[ opÃ� mò m[ ò � qd` eo� h[ q̀ pq
^hekê [ h�pqr _è pÃ�[ k_�fl ek�r p�ek�j [ gekc�qdep�r m̂ l j ekc�k[ qel k[ h�^l ks` kqel k�[ �ò pl r k_ekc�pr ^^` ppÀ
�
�
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FUICDLINDS�EOR�@ASTR@BTSÂ

Pò m[ o[ qel kÂ

Td` � [ ] pqo[ ^q� j r pq� ] ` � l k� l oecek[ h� ^hekê [ h�ò p̀ [ ô d� t l og� ^[ ooè _� l r q� ] v� qd` � [ r qdl op� qd` j p̀ hs` pÀ
B[ p̀ �pqr _è p�j [ v�] ` �pr ] j eqq̀ _�ql �qd` �ml pq̀ o�j l _` �l khvÀ�Nl �ò sè t �l a�heq̀ o[ qr ò Ã�pvpq̀ j [ qê �ò sè t Ã
j ` q[ ç[ k[ hvpepÃ�l o�^l j meh[ qel k�l a�t l og�_l k` �] v�l qd` op�t ehh�] ` �[ ^^` mq̀ _À
Td` � [ ] pqo[ ^qp� j r pq� ek^hr _` � ^h̀ [ ohv� _` aek` _� p̀ ^qel kp� [ p� al hhl t pÂ� Ikqol _r ^qel kÃ� N` ` _� al o� qd` � pqr _vÃ
@ej � ¦ � O] f̀ ^qes` pÃ� M` qdl _Ã� R̀ pr hqp� ¦ � Cep̂ r ppel kÃ� [ k_� Sr j j [ ov� ¦ � Bl k^hr pel kp� ]̄ e] hel co[ mdv
l mqel k[ h°À�
Ph̀ [ p̀ � ^d` ^g�vl r o� [ ] pqo[ ^q�al o�pej eh[ oeqv� t eqd�mò sel r phv�mr ] hepd` _� t l ogp� ēÀ̀ÀÃ�mh[ ce[ oepj � [ k_�@I°À
Okhv�m[ m̀ op�t eqd�- � � « �pej eh[ oeqv� āl o�mh[ ce[ oepj �[ k_�@I°�t ehh�] ` �^l kpe_` ò _�al o�ò sè t �[ k_�ml ppe] h̀
[ ^^` mq[ k^` À
�
Sr ] j eppel kÂ

Td` �h[ pq�_[ q̀ �al o�[ ] pqo[ ^q�pr ] j eppel k�ep�� � qd�S` mq̀ j ] ` o�� � � � Ã�] v�� � �PMÀ�@] pqo[ ^q�pr ] j eppel k�ml oq[ h
t ehh�] ` �_` [ ^qes[ q̀ _�[ aq̀ o�� � �PM�l k�� � qd�S` mq̀ j ] ` oÃ�� � � � À�@hh�[ ] pqo[ ^qp�pdl r h_�] ` �pr ] j eqq̀ _�qdol r cd
qd` �l khek` �×[ oqê h̀ �pr ] j eppel kØ�j l _r h̀ �ek�qd` �j ` j ] ` opçl khv�m[ c` p�l a�t t t Àepd[ ek_e[ Àl ocÀek

Fò ` qekcpÆ

Td` �p̂ è kqeaê �^l j j eqq̀ ` �l a�ISH@�ekseq̀ p�p̂ è kqeaê �m[ m̀ op�al o�qd` �� � qd�ISH@BONÃ�� � � � Ã�ql �] ` �d` h_�ek
Vex[ cÃ�@k_do[ �Po[ _` pdÃ�aol j � � � qd�J[ kr [ ov�ql � � �pq�J[ kr [ ovÃ�� � � � À�Td` �[ ] pqo[ ^qp�l a�m[ m̀ op�j [ v�] `
pr ] j eqq̀ _� r k_` o� qd` � Sm̀ ` ^dÃ� L[ kcr [ c` Ã� [ k_� @r _el hl cv� B[ q̀ cl oè pÃ� ` eqd` o� ek� mh[ qal oj � l̄ o[ h°� l o
ml pq̀ o� j l _` À� Td` � mh[ qal oj � l̄ o[ h°� mò p̀ kq[ qel kp� [ ò � l m̀ k� l khv� ql � PF�PdC�R̀ p̀ [ ô d
È hhl t p�Po[ ^qê ekc�Pol à ppel k[ hpÀ
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Td` �mò p̀ kqekc�[ r qdl o�pdl r h_�] ` �[ �heà �l o_ek[ ov�pqr _` kq�j ` j ] ` o�l a�ISH@À�ISH@�j ` j ] ` opdem�ep

j [ k_[ ql ov� al o� @LL� [ r qdl op� [ k_� ^l ç[ r qdl opÀ� Td` � j ` j ] ` opdem� kr j ] ` o� [ k_� ` j [ eh� IC� j r pq� ] `

mol se_` _�t d` k�pr ] j eqqekc�qd` �[ ] pqo[ ^q�l khek` À

Ph̀ [ p̀ � kl q̀ � qd[ q� k` t � j ` j ] ` opdem� ò cepqo[ qel k� t ehh� kl q� ] ` � mol se_` _� aol j � � � qd� S` mq̀ j ] ` o� ql

� � qd�S` mq̀ j ] ` oÀ�@__eqel k[ hhvÃ�^l ks` opel k�l a�qd` �� ç_eceq�heà �j ` j ] ` opdem�kr j ] ` o�ql �qd` �^r oò kq

� ç_eceq�kr j ] ` o�t ehh�[ hpl �kl q�] ` �_l k` �_r oekc�qdep�m̀ oel _À�

Td` � [ r qdl o� t dl �pr ] j eqp�qd` � [ ] pqo[ ^q� t ehh� ] ` �qd` �PRDSDNTINF� [ k_�BORRDSPONCINF�[ r qdl oÀ

Nl � ^d[ kc` p� t ehh� ] ` � [ ^^` mq̀ _� [ aq̀ o� pr ] j eppel kÀ� Ph̀ [ p̀ � _l � kl q� [ pg� al o� [ __eqel kp�ò sepel kp� ql

k[ j ` p�ml pqçpr ] j eppel kÀ

Td` � � ç_eceq� ISH@� j ` j ] ` opdem� kr j ] ` o� pdl r h_� ] ` � ` kq̀ ò _� _r oekc� pr ] j eppel kÀ� W[ eq� al o� vl r o

_` q[ ehp� ql � ] ` � r m_[ q̀ _� l k� qd` � ISH@� t ` ] peq̀ À� Tl � [ sl e_� mol ] h̀ j p� _r oekc� qd` � pr ] j eppel k� l a

[ ] pqo[ ^qpÃ�eq�ep� [ _sep̀ _�ql � pr ] j eq�qd` � [ ] pqo[ ^q̄p°� t ` hh�ek�qej ` À�Nl � ò nr ` pqp� t ehh� ] ` � ` kq̀ oq[ ek` _

ò c[ o_ekc�pr ] j eppel k�[ aq̀ o�qd` �_r ` �_[ q̀ À

@hh�[ ] pqo[ ^qp�pr ] j eqq̀ _�] v�qd` �_r ` �_[ q̀ �t ehh�aeopq�] ` �p̂ or qekex` _�al o�[ _d` ò k^` �ql �qd` �al oj [ q�[ k_

mh[ ce[ oepj �cr e_` hek` pÀ�Okhv�qdl p̀ �[ ] pqo[ ^qp�qd[ q�j ` ` q�qd` �cr e_` hek` p�t ehh�] ` �^l kpe_` ò _�al o�qd`

pr ] p̀ nr ` kq�ò sè t �mol ^` ppÀ�

@__eqel k[ h�pr ] j eppel k�ò cr h[ qel kpÂ

Ok` � j ` j ] ` o� ^[ kkl q� pr ] j eq� j l ò � qd[ k� aes` � m[ m̀ op� [̄ p� [ r qdl o� [ k_�l o� ^l ç[ r qdl o°� ek� ql q[ h� al o

ISH@BON� � � � � � [̄ ^ol pp� [ hh� qdò ` � ^[ q̀ cl oè p°À� @aq̀ o� qd` � aeopq� aes` � m[ m̀ opÃ� [ kv� pr ] p̀ nr ` kq

pr ] j eppel k� qd[ q� ^[ ooè p� qd` � p[ j ` � [ r qdl oÛp� k[ j ` � t ehh� kl q� ] ` � p̀ kq� al o� ò sè t À� R̀ nr ` pqp� ql

_` h̀ q̀ �^d[ kc` �qd` �[ r qdl oÛp�k[ j ` �[ aq̀ o�ò [ ^dekc�qd` �hej eq�l a�aes` �m[ m̀ op�t ehh�kl q�] ` �` kq̀ oq[ ek` _À

Okhv� qd` � aeopq� [ r qdl o� �� ^l oò pml k_ekc� [ r qdl o� t ehh� ò ^` es` � ` j [ eh� ekqej [ qel k� ò c[ o_ekc� qd`

[ ^^` mq[ k^` �l a�qd` �m[ m̀ oÀ�S` m[ o[ q̀ �` j [ ehp�t ehh�kl q�] ` �p̀ kq�ql �[ hh�^l ç[ r qdl opÀ�Ikqej [ qel k�ò c[ o_ekc

ò f̀ ^qel k� l a�qd` �m[ m̀ o� t ehh�kl q� ] ` � p̀ kq�ql �qd` � [ r qdl opÀ�@r qdl op� [ ò � [ _sep̀ _�ql �^d` ^g�qd` � ISH@

t ` ] peq̀ �[ k_�qd` eo�Sm[ j �al h_` o�ea�qd` v�_l �kl q�ò ^` es` �qd` �ekqej [ qel k�t eqdek�qd` �qej ` �ao[ j ` À�

Cr oekc�[ ] pqo[ ^q�pr ] j eppel kÃ�qd` �aeopq�[ r qdl o�j r pq�ek_ê [ q̀ �t d` qd` o�qd` �m[ m̀ o�ep�] ` ekc�pr ] j eqq̀ _

al o� qd` � l o[ h� l o� ml pq̀ o� ^[ q̀ cl ovÀ� Ia� pr ] j eqqekc� al o� l o[ h� mò p̀ kq[ qel kÃ� qd` ò � t ehh� ] ` � [ k� l mqel k� ql

^l kp̀ kq�ql �[ �ml pq̀ o�mò p̀ kq[ qel k�ek�^[ p̀ �qd` �m[ m̀ o�ep�kl q�p̀ h̀ ^q̀ _�al o�l o[ h�mò p̀ kq[ qel kÀ�P[ m̀ op

ò f̀ ^q̀ _�al o� l o[ h�mò p̀ kq[ qel k� t ehh� kl q� ] ` � ^l kpe_` ò _�al o�ml pq̀ o�mò p̀ kq[ qel k� [̄ k_� sê ` � s` op[ °

r kh̀ pp�qdep�l mqel k�ep�` umhê eqhv�^d` ^g` _�_r oekc�pr ] j eppel kÀ�@kv�ò nr ` pq�ql �^d[ kc` �qd` �^[ q̀ cl ov
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Ia�qd` � [ ] pqo[ ^q�ep� p̀ h̀ ^q̀ _�al o�mò p̀ kq[ qel k� [ q�qd` � � � qd� ISH@BONÃ� [ �hekg� t ehh� [ mm̀ [ o�ek�qd` �Ù@oqê h̀
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JISH@� cr e_` hek` pÃ� j r pq� ] ` � pr ] j eqq̀ _� ] ` al ò � � � qd� Nl s` j ] ` oÃ� � � � � À� Sr ] j eppel kp� j r pq� ] ` � j [ _`
l khek` À�
�
FUICDLINDS�EOR�EULLçLDNFTH�P@PDRS
�
Td` � [ r qdl op� l a� qd` � p̀ h̀ ^q̀ _� [ ] pqo[ ^qpÃ� t dl � t epd� ql � ^l j m̀ q̀ � al o� [ t [ o_pÃ� MUST� pr ] j eq� qd` � ar hhç
h̀ kcqd� m[ m̀ o� l k� qd` � l khek` � pr ] j eppel k� ml oq[ h� l a� ISH@� ¯Ph̀ [ p̀ � sepeqÂ� t t t Àepd[ ek_e[ Àl ocÀek°À� Ia� qd`
[ r qdl op�_l �kl q�t epd�ql �pr ] j eq�qd` �ar hhçh̀ kcqd�m[ m̀ oÃ�qd` v�t ehh�pqehh�] ` �` kqeqh̀ _�ql �mò p̀ kq[ qel k� ]̄ r q�kl q
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Td` �@ppl ^e[ qel k�d[ p�] ` ` k�ò k` t ` _�[ q�qd` �R̀ cepqo[ o�l a�Sl ^è qè p
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Td` �^l j j eqq̀ ` �d[ p�] ` ` k�[ pg` _�ql �pr ] j eq�eqp�ò ml oq�l k�l o�] ` al ò �� � À� � À� � � �
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Bd[ eom̀ opl k�Â�CoÀ�MÀ�J[ v[ o[ j �

Bl ç̂ d[ eo�Â�CoÀ�Soeg[ kqd�MÀ�@À�

M` j ] ` op�Â�
MpÀ�M` ` k[ gpde�W[ _d` o[ �
MoÀ�H` j [ kq�P[ q̀ h�
CoÀ�Bd[ k_[ k�S[ d[ �
MoÀ�R[ f�P[ k_ev[ k�
CoÀ�S[ k_` ` m�M[ or qdv
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Wl oh_�H` [ oekc�C[ v�� � � � Â�Bl j j r keqv�[ k_�S^dl l hçA[ p` _�H` [ oekc�S^ò ` kekc�B[ j m[ eck

Tl � j [ og� Wl oh_� H` [ oekc� C[ v� � � � � Ã� qd` � Ik_e[ k� Sm̀ ` ^dçL[ kcr [ c` � ¦ � H` [ oekc� @ppl ^e[ qel k� ĪSH@°

fl ek` _�qd` �Wl oh_�H` [ hqd�Ooc[ kex[ qel kÖp�chl ] [ h�l ] p̀ os[ k^` �r k_` o�qd` �qd` j ` �ÕEol j �Bl j j r keqè p�ql

Bh[ ppol l j pÂ�H` [ oekc�B[ ò �al o�Ds` ov�Bdeh_ÀÕ�ISH@�eppr ` _�[ �k[ qel kt e_` �^[ hh�al o�mol ml p[ hp�ekseqekc�eqp

j ` j ] ` op� ql � _` peck� hl ^[ h� l r qò [ ^d� [ ^qeseqè p� [ heck` _� t eqd� qdep� qd` j ` À� Eol j � qd` � pr ] j eppel kp

ò ^` es` _� [ ^ol pp� qd` � ^l r kqovÃ� [ k� ` um̀ oq� m[ k` h� p̀ h̀ ^q̀ _� � � � decdçej m[ ^q� mol ml p[ hp� ] [ p̀ _� l k� qd` eo

pr pq[ ek[ ] eheqvÃ� ^l j j r keqv� ò [ ^dÃ� [ k_� aeq� t eqd� qd` � WHO� qd` j ` À� D[ ^d� p̀ h̀ ^q̀ _� mol f̀ ^q� ò ^` es` _� [

co[ kq�l a�� � Ã� � � �aol j �ISH@�ql �pr mml oq�ej mh̀ j ` kq[ qel kÀ

Td` � ò pr hqekc� [ ^qeseqè p�pm[ kk` _�aes` �pq[ q̀ p�Pr kf[ ] Ã�R[ f[ pqd[ kÃ�M[ d[ o[ pdqo[ Ã�K[ ok[ q[ g[ Ã� [ k_�T[ j eh

N[ _r � [ k_� ò [ ^d` _� qdl r p[ k_p� l a� m̀ l mh̀ � qdol r cd� [ � j eu� l a� ^hekê [ hÃ� ` _r ^[ qel k[ hÃ� [ k_� [ _sl ^[ ^v

` aal oqpÀ� Ok� qd` � ^hekê [ h� pe_` Ã� d` [ oekc� [ k_� pm̀ ` ^d� p̂ ò ` kekcp� t ` ò � ^l k_r ^q̀ _� ek� cl s` okj ` kq

p̂ dl l hpÃ�r o] [ k�phr j �^l j j r keqè pÃ�[ k_�mò p̂ dl l hpÃ�e_` kqeavekc�[ �pr ] pq[ kqe[ h�kr j ] ` o�l a�^deh_ò k�t eqd

mò sel r phv�r k[ __ò pp̀ _�d` [ oekc�hl ppÀ�Pr ] hê �` kc[ c` j ` kq�ql l g�qd` �al oj � l a�h[ oc` çp̂ [ h̀ �t [ hg[ qdl kp

¯ÕH` [ oçW[ hgpÕ°� [ k_�pqò ` q�mh[ vpÃ�pr mml oq̀ _� ] v� l r qò [ ^d�qdol r cd�] l qd�qo[ _eqel k[ h� [ k_�pl ^e[ h� j ` _e[ À

T̀ [ ^d` op� [ k_� m[ ò kqp� ql l g� m[ oq� ek� l oè kq[ qel k� p̀ ppel kp� [ ej ` _� [ q� ] r eh_ekc� Õd` [ oekcçaoè k_hv

^h[ ppol l j pÕ�pl �qd[ q�` [ ohv�peckp�l a�d` [ oekc�hl pp�[ ò �ò ^l ckep̀ _�pl l k` oÀ�Td` �^[ j m[ eck�[ hpl �` kc[ c` _

p̀ kel o� [ r qdl oeqè pÃ� ek^hr _ekc� IPS� l aaê ` op� [ k_� Cepqoê q� M` _ê [ h� Oaaê ` opÃ� ql � [ _sl ^[ q̀ � al o� pqol kc` o

d` [ oekc�d` [ hqd�ekao[ pqor ^qr ò �[ q�qd` �ml hê v�h̀ s` hÀ
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� Ã� � � �ek_ese_r [ hp�p̂ ò ` k` _�al o�d` [ oekcÃ�pm[ kkekc�eka[ kqpÃ�^deh_ò kÃ�[ _r hqpÃ�[ k_�qd` �` h_` ohv

�Ã�� � �m[ oqê em[ kqp�ql l g�m[ oq�ek�[ t [ ò k` pp�t [ hg[ qdl kp

Or qò [ ^d�j [ q̀ oe[ hp�[ k_�p̀ ppel kp�_` hes` ò _�ek�Hek_eÃ�T[ j ehÃ�T̀ hr cr Ã�M[ h[ v[ h[ j Ã�[ k_�M[ o[ qde

WHO�qd` j ` çpm̀ ^eaê �[ t [ ò k` pp�se_` l p�[ k_�p[ à �hepq̀ kekc�pq[ k_[ o_p�r p̀ _�[ ^ol pp�[ ^qeseqè p

Sm̀ ^e[ h� al ^r p� l k� m̀ opl kp� t eqd� _ep[ ] eheqè pÃ� ^deh_ò k� [ k_� [ _l h̀ p̂ ` kqpÃ� l h_` o� [ _r hqpÃ� [ k_� or o[ h� l o

ò j l q̀ �ml mr h[ qel kp

Ij m[ ^q� pql ovÂ� Cr oekc� p̂ dl l hç] [ p̀ _� p̂ ò ` kekcpÃ� p̀ s` o[ h� ^deh_ò k� t ` ò � e_` kqeaè _� t eqd� mò sel r p

r k[ __ò pp̀ _� d` [ oekc� hl pp� l o� ` [ o� ^l k_eqel kpÀ� @j l kc� qd` p̀ Ã� ^deh_ò k� al r k_� ql � d[ s` � ] eh[ q̀ o[ h

mol al r k_�d` [ oekc�hl pp�t ` ò �ò à oò _�r k_` o�ò pm̀ ^qes` �pq[ q̀ �pr mml oq�p̂ d` j ` p�ql �[ s[ eh�aò ` �^l ^dh̀ [ o

ej mh[ kqp� qr okekc� [ � ol r qek` � p̂ ò ` kekc� ekql � [ � heà ç̂ d[ kcekc� ekq̀ os` kqel k� [ k_� ò ekal ô ekc� ISH@Öp

j ` pp[ c` �qd[ q�` s` ov�^deh_�_` p̀ os` p�qd` �oecdq�ql �d` [ o�[ k_�h̀ [ okÀ

@t [ ò k` pp�[ k_�[ _sl ^[ ^v

Ar eh_ekc�l k�qdep�j l j ` kqr j Ã�ISH@�[ hpl �d[ p�[ �^[ h̀ k_[ o�l a�[ t [ ò k` pp�l ] p̀ os[ k^` p�mh[ kk` _�qdol r cd

qd` � v` [ oÃ� r pekc� pl ^e[ h� j ` _e[ � ml pq̀ op� [ k_� l r qò [ ^d� p̀ ppel kp� ql � g` ` m� j ` j ] ` op� [ k_� qd` � mr ] hê

` kc[ c` _À�@t [ ò k` pp�ml pq̀ op�t ` ò �pd[ ò _�l k�pl ^e[ h�j ` _e[ �ql �j [ og�Ikq̀ ok[ qel k[ h�Bl ^dh̀ [ o�Ij mh[ kq

C[ v�l k�� � qd�È ] or [ ovÃ�Wl oh_�H` [ oekc�C[ v�l k�� o_�M[ ô dÃ�Wl oh_�Cl t k�Svk_ol j ` �C[ v�l k�� � �M[ ô dÃ

Wl oh_�@r qepj �@t [ ò k` pp�C[ v�l k�� k_�@moehÃ�Wl oh_�Vl ê ` �C[ v�l k�� � qd�@moehÀ�

Tl c` qd` oÃ�qd` p̀ � ekeqe[ qes` p� ò ah̀ ^q� ISH@Öp� l kcl ekc� ^l j j eqj ` kq�ql � ^l j ] ekekc� ^l j j r keqv� l r qò [ ^dÃ

mol à ppel k[ h� ` kc[ c` j ` kqÃ� [ k_� ml hê v� [ _sl ^[ ^v� ek� [ _s[ k^ekc� d` [ oekc� [ k_� ^l j j r kê [ qel k� d` [ hqd

[ ^ol pp�Ik_e[ À
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ISH@�Bl kk` ^q�¦ �Bl hh[ ] l o[ q̀ �Bl kà ò k^` �êUqq[ o�Po[ _` pd�Poes[ q̀ �Po[ ^qeqel k` op�

C[ q̀ Â�� � À� � À� � � �
V` kr ` Â�Bl j ml peq̀ �R̀ cel k[ h�B` kqò �¯BRB°Ã�Lr ^gkl t Ã�Uqq[ o�Po[ _` pd
Ooc[ kex` _�] vÂ�CoÀ�R[ j �Po[ s` pdÃ�ISH@�Bd[ eo�ê�Poes[ q̀ �Po[ ^qê ` �Bl j j eqq̀ `
Tl q[ h�C` h̀ c[ q̀ pÂ�� � � �@r _el hl cepqp�¦ �Sm̀ ` ^dçL[ kcr [ c` �P[ qdl hl cepqp�¯@SLPp°

Td` � ISH@� Bl kk` ^q� ¦ � Bl hh[ ] l o[ q̀ � Bl kà ò k^` � al o� Poes[ q̀ � Po[ ^qeqel k` opÃ� d` h_� [ q� qd` � Bl j ml peq̀
R̀ cel k[ h�B` kqò �¯BRB°Ã�Lr ^gkl t Ã�l k�� � �M[ ô d�� � � � Ã�j [ og` _�[ �peckeaê [ kq�j eh̀ pql k` �al o�qd` �Ik_e[ k
Sm̀ ` ^dçL[ kcr [ c` �[ k_�H` [ oekc�@ppl ^e[ qel k� ĪSH@°À�@p�qd` �aeopq�^l kà ò k^` �` û hr pes` hv�_` _ê [ q̀ _�ql
moes[ q̀ � mo[ ^qê ` � @r _el hl cepqp� [ k_� Sm̀ ` ^dçL[ kcr [ c` � P[ qdl hl cepqp� ¯@SLPp°� ek� Uqq[ o� Po[ _` pdÃ� eq
^ò [ q̀ _� [ � _` _ê [ q̀ _� mh[ qal oj � al o� mol à ppel k[ hp� ql � ^l kk` ^qÃ� ^l hh[ ] l o[ q̀ Ã� h̀ [ okÃ� [ k_� pqò kcqd` k
moes[ q̀ �mo[ ^qê ` �p̀ osê ` p�[ ^ol pp�qd` �pq[ q̀ À

Td` � ^l kà ò k^` � t eqk` pp̀ _� ` kqdr pe[ pqê � m[ oqê em[ qel k� aol j � � � � � _` h̀ c[ q̀ p� ò mò p̀ kqekc� s[ oel r p
_epqoê qp� l a� Uqq[ o� Po[ _` pd� [ k_� k` ecd] l oekc� pq[ q̀ pÀ� Iq� ] ol r cdq� ql c` qd` o� ^hekê e[ kpÃ� [ ^[ _` j ê e[ kpÃ
ò p̀ [ ô d` opÃ� d` [ hqd^[ ò � [ _j ekepqo[ ql opÃ� ek_r pqov� ò mò p̀ kq[ qes` pÃ� [ k_� vl r kc� mol à ppel k[ hpÃ
al pq̀ oekc�j ` [ kekcar h�k` qt l ogekc�[ k_�mol à ppel k[ h�` û d[ kc` À

Td` � p̂ è kqeaê � mol co[ j � à [ qr ò _� ` um̀ oq� mò p̀ kq[ qel kp� l k� ^l ^dh̀ [ o� ej mh[ kq� p̀ osê ` pÃ� k` t ] l ok
d` [ oekc� p̂ ò ` kekcÃ� pm̀ ` ^dçh[ kcr [ c` � ò d[ ] eheq[ qel kÃ� ` qdê [ h� ^hekê [ h� mo[ ^qê ` Ã� _l ^r j ` kq[ qel k
pq[ k_[ o_pÃ� ^hekê [ h� ekkl s[ qel kpÃ� ` kqò mò k` r opdemÃ� [ k_� qd` � ar qr ò � l a� moes[ q̀ � mo[ ^qê ` � ek� Ik_e[ À
Ikq̀ o[ ^qes` �_ep̂ r ppel kp�mol se_` _�mo[ ^qê [ h�ekpecdqp�qd[ q�m[ oqê em[ kqp�^l r h_�ej mh̀ j ` kq�ek�qd` eo�^hekê [ h
p̀ qqekcpÀ

@�j [ fl o�[ ^dè s` j ` kq�l a�qd` �^l kà ò k^` �t [ p�qd` �ekeqe[ qel k�l a�ekq̀ o_ep̂ emhek[ ov�^l hh[ ] l o[ qel kp�qdol r cd
M` j l o[ k_r j p� l a� Uk_` opq[ k_ekc� ¯Ml Up°� t eqd� qd` � Oql h[ ovkcl hl cv� @ppl ^e[ qel k� l a� Uqq[ o� Po[ _` pdÃ
Pdvpel qd` o[ mepq� W` ha[ ò � @ppl ^e[ qel kÃ� [ k_� Ppv^dl hl cepqp� @ppl ^e[ qel kÃ� mol j l qekc� ekq̀ co[ q̀ _
ò d[ ] eheq[ qel k�[ k_�j r hqe_ep̂ emhek[ ov�m[ qè kq�^[ ò À
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S` kel o� mol à ppel k[ hp� t eqd� j l ò � qd[ k� � � � v` [ op� l a� p̀ osê ` � ek� @r _el hl cv� [ k_� Sm̀ ` ^dçL[ kcr [ c`

P[ qdl hl cv�t ` ò � à hê eq[ q̀ _�al o�qd` eo�l r qpq[ k_ekc�^l kqoe] r qel kpÃ�j ` kql opdemÃ�[ k_�_` _ê [ qel k�ql �qd`

mol à ppel kÀ�Td` �^l kà ò k^` �[ hpl �ò ^` es` _�pqol kc�pr mml oq�aol j �ek_r pqov�m[ oqk` opÃ�t dl �pdl t ^[ p̀ _

qd` �h[ q̀ pq�q̀ ^dkl hl cè p�[ k_�^hekê [ h�ekkl s[ qel kp�ek�d` [ oekc�d` [ hqd^[ ò �[ k_�ò d[ ] eheq[ qel kÀ

Duq̀ kpes` � j ` _e[ � ^l s` o[ c` � ek� h̀ [ _ekc� k` t pm[ m̀ op� d` hm̀ _� ek^ò [ p̀ � mr ] hê � [ t [ ò k` pp� [ ] l r q

@r _el hl cv� [ k_� Sm̀ ` ^dçL[ kcr [ c` � P[ qdl hl cv� [ k_� decdhecdq̀ _� qd` � ej ml oq[ k^` � l a� ` [ ohv

e_` kqeaê [ qel k�[ k_�ekq̀ os` kqel k�p̀ osê ` pÀ

Os` o[ hhÃ�qd` �^l kà ò k^` �pqò kcqd` k` _�ISH@Ûp�` kc[ c` j ` kq�t eqd�moes[ q̀ �mo[ ^qeqel k` opÃ�` k^l r o[ c` _

cò [ q̀ o� m[ oqê em[ qel k� ek� mol à ppel k[ h� [ ^qeseqè pÃ� mol j l q̀ _� ekq̀ o_ep̂ emhek[ ov� ^l hh[ ] l o[ qel kÃ� [ k_

` pq[ ] hepd` _� [ � ò mhê [ ] h̀ � j l _` h� al o� ` j ml t ` oekc� moes[ q̀ � mo[ ^qeqel k` op� [ ^ol pp� Ik_e[ À� Td` � ` s` kq

pq[ k_p� [ p� [ � h[ k_j [ og� [ ^dè s` j ` kq� ek� ISH@Ûp� Poes[ q̀ � Po[ ^qê ` � j l s` j ` kq� [ k_� [ � peckeaê [ kq� pq̀ m

ql t [ o_�[ _s[ k^ekc�` se_` k^` ç] [ p̀ _�ò d[ ] eheq[ qel k�p̀ osê ` p�k[ qel kt e_` À



Td` � ISH@� Bl kk` ^q� ¦ � Bl hh[ ] l o[ q̀ � Bl kà ò k^` � t [ p� pr ^^` ppar hhv� l oc[ kex` _� ek� Teor m[ qe� t eqd� qd`
m[ oqê em[ qel k� l a� � � � @r _el hl cepqp� [ k_� Sm̀ ` ^dçL[ kcr [ c` � P[ qdl hl cepqp� ¯@SLPp°� aol j � [ ^ol pp� @k_do[
Po[ _` pdÀ� Td` � ^l kà ò k^` � al ^r p̀ _� l k� pqò kcqd` kekc� moes[ q̀ � mo[ ^qê ` � qdol r cd� p̂ è kqeaê � h̀ [ okekcÃ
k` qt l ogekcÃ�^l hh[ ] l o[ qel kÃ�[ k_�mol à ppel k[ h�_` s` hl mj ` kqÀ

Td` � mol co[ j j ` � ] ` c[ k� t eqd� [ k� ek[ r cr o[ h� p̀ ppel k� h̀ _� ] v� CoÀ� R[ j � Po[ s` pd� Kr j [ oÃ� Bd[ eo� ê� ISH@
Poes[ q̀ � Po[ ^qê ` � Bl j j eqq̀ ` Ã� t dl � t ` ĥ l j ` _� qd` � _` h̀ c[ q̀ p� [ k_� [ _j ekepq̀ ò _� qd` � ISH@� Poes[ q̀
Po[ ^qeqel k` opÛ� O[ qdÃ� ò [ aaeoj ekc� qd` � mol à ppel kÛp� ^l j j eqj ` kq� ql � ` qdê [ h� mo[ ^qê ` Ã� ` se_` k^` ç] [ p̀ _
^[ ò Ã�m[ qè kq�^l kae_` kqe[ heqvÃ�[ k_�heà hl kc�h̀ [ okekcÀ

Td` �p̂ è kqeaê �p̀ ppel kp�ek^hr _` _�` um̀ oq�mò p̀ kq[ qel kp�l k�` pq[ ] hepdekc�[ �pr ^^` ppar h�moes[ q̀ �mo[ ^qê ` Ã
` se_` k^` ç] [ p̀ _�d` [ oekc�[ e_�aeqqekcÃ�j l _` ok�ql l hp�al o�^l ^dh̀ [ o�ej mh[ kq�pr oc` ovÃ�[ k_�ekkl s[ qes` �^deh_
_` s` hl mj ` kq�p̀ osê ` pÀ�Ikq̀ o[ ^qes` �_ep̂ r ppel kp�` k[ ] h̀ _�_` h̀ c[ q̀ p�ql �` û d[ kc` �^hekê [ h�` um̀ oè k^` p
[ k_�[ __ò pp�mol à ppel k[ h�[ k_�` qdê [ h�^d[ hh̀ kc` p�ek�moes[ q̀ �mo[ ^qê ` À

ISH@�Bl kk` ^q�¦ �Bl hh[ ] l o[ q̀ �Bl kà ò k^` �ê@k_do[ �Po[ _` pd�Poes[ q̀ �Po[ ^qeqel k` op�

C[ q̀ Â�� � À� � À� � � �
V` kr ` Â�Soe�P[ _j [ s[ qe�M[ deh[ �Veps[ se_v[ h[ v[ j �¯Wl j ` kÛp�Ukes` opeqv°Ã�Teor m[ qeÃ�@k_do[ �Po[ _` pd
Ooc[ kex` _�] vÂ�CoÀ�R[ j �Po[ s` pdÃ�ISH@�Bd[ eo�ê�Poes[ q̀ �Po[ ^qê ` �Bl j j eqq̀ `
Tl q[ h�C` h̀ c[ q̀ pÂ�� � �@r _el hl cepqp�¦ �Sm̀ ` ^dçL[ kcr [ c` �P[ qdl hl cepqp�¯@SLPp°
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Td` � ^l kà ò k^` � t [ p� co[ ^` _� ] v� Sdoe� Kl h[ � @k[ k_� JeÃ� Vê ` � Pò pe_` kqÃ� AJP� @k_do[ � Po[ _` pdÃ� [ p� qd`

Bdè a�Fr ` pqÀ�@�j [ fl o�decdhecdq�t [ p�qd` �peckekc�l a�M` j l o[ k_r j p�l a�Uk_` opq[ k_ekc�¯Ml Up°�t eqd�qd`

Ik_e[ k� M` _ê [ h� @ppl ^e[ qel k� ĪM@°� ¦ � P[ ` _e[ qoê e[ kpÛ� @ppl ^e[ qel k� [ k_� qd` � @k_do[ � Po[ _` pd

Pdvpel qd` o[ mv�@ppl ^e[ qel kÃ�[ ej ` _�[ q�pqò kcqd` kekc�ò à oo[ h�pvpq̀ j pÃ�ekq̀ co[ q̀ _�ò d[ ] eheq[ qel kÃ�fl ekq

^l kqekr ekc�` _r ^[ qel k�mol co[ j j ` pÃ�[ k_�j r hqe_ep̂ emhek[ ov�m[ qè kq�^[ ò �[ ^ol pp�qd` �pq[ q̀ À

Cepqekcr epd` _� cr ` pqpÃ� ò pl r ô ` � m̀ opl kpÃ� l oc[ kexekc� ^l j j eqq̀ ` � j ` j ] ` opÃ� pml kpl opÃ� [ k_

^l hh[ ] l o[ ql op� t ` ò � dl kl r ò _� al o� qd` eo� ^l kqoe] r qel kpÀ� Td` � ` s` kq� [ hpl � ò ^` es` _� ` û ` hh̀ kq� j ` _e[

^l s` o[ c` �qdol r cd�mò pp�ekq̀ o[ ^qel kp�[ k_�k` t pm[ m̀ o�mr ] hê [ qel kpÀ

Os` o[ hhÃ� qd` � ISH@� Bl kk` ^q� ¦ � Bl hh[ ] l o[ q̀ � ê� Teor m[ qe� Bl kà ò k^` � pr ^^` ppar hhv� pqò kcqd` k` _

mol à ppel k[ h� k` qt l ogekcÃ� ekq̀ o_ep̂ emhek[ ov� m[ oqk` opdempÃ� [ k_� ` se_` k^` ç] [ p̀ _� moes[ q̀ � mo[ ^qê ` Ã

ar oqd` o�[ _s[ k^ekc�ISH@Ûp�j eppel k�l a�` j ml t ` oekc�moes[ q̀ �mo[ ^qeqel k` op�[ ^ol pp�Ik_e[ À
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ISH@�^l k_r ^q̀ _�[ �pm̀ ^e[ h�j ` j ] ` opdem�_oes` �l aà oekc�_ep̂ l r kq̀ _�heà �j ` j ] ` opdemp�d` h_�aol j ��pq�M[ v�ql �� � qd
M[ v�� � � � À�W` �d[ _�ò ^` es` _�[ ol r k_�� � � �[ mmhê [ qel kpÀ
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ISH@�ep�kl t �l aà oekc�[ ^^ò _eq[ qel k�al o�Sm̀ ` ^d�[ k_�H` [ oekc�Bhekê pÀ�Ia�vl r �[ ò �[ �moes[ q̀ �mo[ ^qeqel k` oÃ
t ` �` k^l r o[ c` �vl r �ql �c` q�vl r o�^hekê �[ pp̀ pp̀ _�[ k_�[ ^^ò _eq̀ _À

Kek_hv�p̀ k_�[ k�` j [ eh�ql �qd` �S` ^ò q[ ov�ea�vl r �t [ kq�vl r o�^hekê �[ pp̀ pp̀ _À

dqqmpÂ��t t t Àepd[ ek_e[ Àl ocÀek�[ ^^ò _eq[ qel k� ^hekê p
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Td` � ISH@� Bhekê � @̂ ^ò _eq[ qel k� Ikeqe[ qes` Ã� r k_` o� qd` � cr e_[ k^` � l a� qd` � DB� Qr [ heqv� Bd[ eom̀ opl kÃ������������

CoÀ�@m[ ok[ �N[ k_r og[ oÃ�ep�[ �h[ k_j [ og�nr [ heqv�ekeqe[ qes` � l a�qd` �Ik_e[ k�Sm̀ ` ^dçL[ kcr [ c` �[ k_�H` [ oekc

@ppl ^e[ qel k� ĪSH@°À�Td` �mol co[ j �t [ p�ekeqe[ q̀ _�] v�CoÀ�SÀ�PÀ�Fl pt [ j e�t eqd�qd` �t dl h̀ d` [ oq̀ _�pr mml oq

l a�qd` �ISH@�Dù ^r qes` �Bl r k^ehÀ

�

Tl � _[ q̀ Ã� � � � moes[ q̀ � @r _el hl cv� [ k_� Sm̀ ` ^dçL[ kcr [ c` � P[ qdl hl cv� ¯@SLP°� ^hekê p� d[ s` � ] ` ` k

pr ^^` ppar hhv�[ ^^ò _eq̀ _�qdol r cd�[ �^l j mò d` kpes` Ã�pqor ^qr ò _�` s[ hr [ qel k�mol ^` ppÀ�Td` �[ pp̀ ppj ` kqp

t ` ò � ^l k_r ^q̀ _� ] v� _` peck[ q̀ _� ISH@� Bd[ eom̀ opl kp� [ k_� Dù ^r qes` � Bl r k^eh� M` j ] ` op� r pekc

pq[ k_[ o_ep̀ _�[ ^^ò _eq[ qel k�^oeq̀ oe[ �ql �` kpr ò �qo[ kpm[ ò k^vÃ�^l kpepq̀ k^vÃ�a[ eok` ppÃ�[ k_�nr [ heqvÀ

�

Td` � [ ^^ò _eq[ qel k� ò ^l ckep̀ p�^hekê p�qd[ q�_` j l kpqo[ q̀ � ` û ` hh̀ k^` �ek�m[ qè kq�^[ ò Ã� ` qdê [ h�mo[ ^qê ` Ã

mol à ppel k[ h�ekao[ pqor ^qr ò Ã�_l ^r j ` kq[ qel kÃ�ekà ^qel k�mò s` kqel k�[ k_�^l kqol hÃ�^hekê [ h�mol ql ^l hpÃ�[ k_

[ �^l j j eqj ` kq�ql �^l kqekr l r p�nr [ heqv�ej mol s` j ` kqÀ

�

A` vl k_�` s[ hr [ qel kÃ�qd` �ISH@�` s[ hr [ ql op�[ hpl �p̀ os` _�[ p�mol à ppel k[ h�j ` kql op�ql �^hekê �l t k` opÀ�Td` v

cr e_` _� @r _el hl cepqp� [ k_� Sm̀ ` ^dçL[ kcr [ c` � P[ qdl hl cepqp� ò c[ o_ekc� qd` � pq[ qr ql ov� [ k_� ò cr h[ ql ov

ò nr eò j ` kqp� [ mmhê [ ] h̀ � ek� qd` eo� ò pm̀ ^qes` � pq[ q̀ pÀ� Sek^` � hê ` kpekcÃ� ò cepqo[ qel kÃ� [ k_� ^` oqeaê [ qel k

ò nr eò j ` kqp� s[ ov� [ ^ol pp� _eaà ò kq� pq[ q̀ pÃ� j [ kv� ^hekê � l t k` op� t ` ò � r k[ t [ ò � l a� qd` � k` ^` pp[ ov

mol ^` _r ò pÀ� Td` � ` s[ hr [ ql op� mol se_` _� cr e_[ k^` � l k� l ] q[ ekekc� [ mmol moe[ q̀ � ò cepqo[ qel kpÃ� ek^hr _ekc

pq[ q̀ çpm̀ ^eaê �ò nr eò j ` kqp�pr ^d�[ p�ò cepqo[ qel k�t eqd�qd` �C` m[ oqj ` kq�l a�Dj ml t ` oj ` kq�l a�P` opl kp

t eqd�Cep[ ] eheqè p� ¯Pt C°Ã�Bhekê [ h�Dpq[ ] hepdj ` kq� ò cepqo[ qel k� t d` ò � [ mmhê [ ] h̀ Ã� [ k_� l qd` o� j [ k_[ ql ov

pq[ q̀ �hê ` kp̀ p�[ k_�^` oqeaê [ qel kpÀ�Td` v�[ hpl �` k^l r o[ c` _�^hekê p�ql �j [ ekq[ ek�^r oò kq�` qdê [ h�pq[ k_[ o_pÃ

mol m̀ o�_l ^r j ` kq[ qel kÃ�[ k_�^l j mhe[ k^` �t eqd�[ hh�[ mmhê [ ] h̀ �k[ qel k[ h�[ k_�pq[ q̀ �ò cr h[ qel kpÀ

�

Tdep�ekeqe[ qes` �j [ ogp�[ �peckeaê [ kq�j eh̀ pql k` �al o�moes[ q̀ �@SLP�^hekê �l t k` op�] v�` k^l r o[ cekc�r keal oj

pq[ k_[ o_p� l a� mol à ppel k[ h� mo[ ^qê ` Ã� pqò kcqd` kekc� ò cr h[ ql ov� [ t [ ò k` ppÃ� [ k_� ` kd[ k^ekc� mr ] hê

^l kae_` k^` �ek�pm̀ ` ^dÃ�h[ kcr [ c` Ã�d` [ oekcÃ�[ k_�s` pqe] r h[ o�p̀ osê ` p�[ ^ol pp�Ik_e[ À

�

ISH@� Bhekê � @̂ ^ò _eq[ qel k� ep� [ � sl hr kq[ ov� nr [ heqv� ò ^l ckeqel k� mol co[ j � _` peck` _� ql � mol j l q̀

mol à ppel k[ h� ` û ` hh̀ k^` � [ k_� nr [ heqv� [ ppr o[ k^` À� Iq� _l ` p� kl q� ò mh[ ^` � [ kv� cl s` okj ` kq� hê ` kp̀ Ã

pq[ qr ql ov� ò cepqo[ qel kÃ� ò cr h[ ql ov� [ mmol s[ hÃ� l o� h̀ c[ h� ò nr eò j ` kqÀ� Bhekê p� [ ò � ` um̀ ^q̀ _� ql � ^l j mhv

t eqd�[ hh�[ mmhê [ ] h̀ �^` kqo[ hÃ�pq[ q̀ Ã�[ k_�hl ^[ h�h[ t p�ek_` m̀ k_` kqhvÀ

�

Td` � ISH@�Dù ^r qes` �Bl r k^ehÃ�r k_` o�qd` � h̀ [ _` opdem�l a�qd` �Pò pe_` kqÃ�F` k` o[ h�S` ^ò q[ ovÃ�Pò pe_` kqç

Dh̀ ^qÃ� DB� Qr [ heqv� Bd[ eom̀ opl kÃ� [ k_� [ hh� Dù ^r qes` � Bl r k^eh� M` j ] ` opÃ� ò j [ ekp� ^l j j eqq̀ _� ql

pqò kcqd` kekc� nr [ heqv� pq[ k_[ o_pÃ� mol j l qekc� ` qdê [ h� [ k_� ` se_` k^` ç] [ p̀ _� ^hekê [ h� mo[ ^qê ` Ã� [ k_

` um[ k_ekc�qd` �ISH@�Bhekê �@̂ ^ò _eq[ qel k�Ikeqe[ qes` �ql �] ` k` aeq�@SLP�^hekê p�qdol r cdl r q�qd` �^l r kqovÀ
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I�[ j �` uqò j ` hv�d[ mmv�qd[ q�ISH@�d[ p�aek[ hhv�q[ g` k�[ k�ekeqe[ qes` �ql �ò ^l ckex`
^hekê p� or k� ] v� @r _el hl cepq� [ k_� q[ g` k� ek� [ ^^l r kq� qd` � kl oj p� qd[ q� [ ò
ej ml oq[ kq�ql �d[ s` �ek�[ �pm̀ ` ^d�[ k_�d` [ oekc�^hek^Ã�pr ^d�[ p�pl r k_�mol l aekcÃ
m[ qè kq�ò cepqo[ qel k�mol ^` ppÃ�j [ q̀ oe[ hp�r p̀ _�ek�qd` o[ mvÃ�` q̂ À
�
Tdep�^` oq[ ekhv�ces` p�l r o�mol à ppel k[ hp�[ �] l l pq�ql �j [ ekq[ ek�pq[ k_[ o_pÀ

@kgr o�Bdl mo[ � L̄� � � � � � � � °
H` [ oekc�Pl ekq
Uqq[ o�Po[ _` pd

R̀ ^` esekc� [ k� @#� [ ^^ò _eq[ qel k� qdol r cd� qd` � ISH@� Bhekê � @̂ ^ò _eq[ qel k
Ikeqe[ qes` �d[ p�] ` ` k�[ �mol r _�j l j ` kq�al o�l r o�^hekê Ã�Õ�LSRW�L` [ okekc�L[ k` ÕÀ
Td` � mol ^` pp� ` k^l r o[ c` _� r p� ql � pqò kcqd` k� l r o� ^hekê [ h� mo[ ^qê ` pÀ� W`
pek^` ò hv� [ mmò ^e[ q̀ � ISH@�[ k_�qd` �Bd[ eom̀ opl kÃ�Poes[ q̀ �Po[ ^qê ` Ã�al o�qdep
s[ hr [ ] h̀ � ekeqe[ qes` � [ k_� qd` eo� ` aal oqp� ql � mol j l q̀ � ` û ` hh̀ k^` � ek� ^hekê [ h
p̀ osê ` pÀ
�
CoÀ�N` d[ �Tet [ oe� L̄� � � � � � � � °
LSRW�L` [ okekc�L[ k`
Uqq[ o�Po[ _` pd

Kr _l p� ql � qd` � ISH@� q̀ [ j � al o� q[ gekc� qd` � ekeqe[ qes` � ql � ò sè t � ^hekê p� al o
^` oqeaê [ qel kÀ� Tdep� ep� [ � ^l j j ` k_[ ] h̀ � pq̀ m� qd[ q� t ehh� ` k^l r o[ c` � nr [ heqv
mol à ppel k[ h� mo[ ^qê ` � t deh̀ � _ep̂ l r o[ cekc� r knr [ heaè _� ek_ese_r [ hp� aol j
mol se_ekc� [ r _el hl cv� [ k_� pm̀ ` ^d� qd` o[ mv� p̀ osê ` pÀ� Iq� t ehh� ces`
mol à ppel k[ hp�qd` �^l kae_` k^` �qd[ q�qd` eo�t l og�ep�] ` ekc�ò ^l ckex` _�[ k_�t ehh
ò [ ppr ò � m[ qè kqp� qd[ q� qd` v� [ ò � ò ^` esekc� ^[ ò � aol j � nr [ heaè _� ` um̀ oqpÀ� @
qor hv� ml peqes` � j l s` � al o� qd` � mol à ppel k� [ p� t ` hh� [ p� qd` � ^l j j r keqvÀ� A` pq
t epd` p�al o�qd` �pr ^^` pp�l a�qdep�ekeqe[ qes` Æ

@pd[ �@co[ t [ h� L̄� � � � � � � �°
@pd[ �Sm̀ ` ^d�¦ �H` [ oekc�Bhekê
C` hde
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R̀ ^` esekc�[ k�@#�co[ _` �[ ^^ò _eq[ qel k�aol j �ISH@�ep�] l qd�[ �mol r _�j eh̀ pql k`
[ k_� [ � _` ` mhv� ` k^l r o[ cekc� ò ^l ckeqel k� al o� l r o� q̀ [ j Ã� SqÀ� F` l oc`
H` [ hqd^[ ò À� Td` � ISH@� Bhekê � @̂ ^ò _eq[ qel k� ekeqe[ qes` � ep� [ � sepel k[ ov� pq̀ m
ql t [ o_� r keavekc� [ k_� ` h̀ s[ qekc� ^hekê [ h� pq[ k_[ o_p� [ ^ol pp� Ik_e[ � al o
qò [ qj ` kq�l a�pm̀ ` ^dÃ�h[ kcr [ c` Ã�d` [ oekcÃ�[ k_�pt [ hhl t ekc�_epl o_` opÀ�

A` vl k_� qd` � ò ^l ckeqel kÃ� ISH@Ûp� ` j md[ pep� l k� pq[ k_[ o_ex` _� [ pp̀ ppj ` kq
al oj [ qpÃ� mò p̂ oe] ` _� q̀ oj ekl hl cè pÃ� [ k_� ò ^l j j ` k_` _� q̀ pq� j [ q̀ oe[ hp
mol se_` p� [ �ol ] r pq�ao[ j ` t l og�qd[ q� ` kpr ò p�^l kpepq̀ kqÃ� ` qdê [ hÃ� [ k_�^hè kq
^` kq̀ ò _�^[ ò À�W` �[ mmh[ r _�qd` �^r oò kq�Dù ^r qes` �Bl j j eqq̀ ` �al o�h̀ [ _ekc
qdep�seq[ h� j l s` j ` kq�ql t [ o_�mol à ppel k[ h� ` û ` hh̀ k^` � [ k_�hl l g�al ot [ o_�ql
r mdl h_ekc�qd` p̀ �decd�pq[ k_[ o_p�ek�l r o�_[ ehv�mo[ ^qê ` À
�
N` ` ] [ �@kkè �@] o[ d[ j � L̄� � � � � � � � °
SqÀ�F` l oc` �H` [ hqd^[ ò
K` o[ h[

W` � pek^` ò hv� [ mmò ^e[ q̀ � qd` � Ik_e[ k� Sm̀ ` ^dçL[ kcr [ c` � [ k_� H` [ oekc
@ppl ^e[ qel k� ĪSH@°� al o� eqp� ^l j j eqj ` kq� ql � mol j l qekc� ` û ` hh̀ k^` Ã� ` qdê [ h
mo[ ^qê ` Ã� [ k_� nr [ heqv� pq[ k_[ o_p� ek� qd` � aè h_� l a� @r _el hl cv� [ k_� Sm̀ ` ^dç
L[ kcr [ c` � P[ qdl hl cvÀ� Td` � @#� @̂^ò _eq[ qel k� [ t [ o_` _� ql � @mmh̀ � Sm̀ ` ^d
[ k_� H` [ oekc� Bhekê � ep� [ � cò [ q� dl kl o� [ k_� [ � pqol kc� j l qes[ qel k� al o� r p� ql
^l kqekr ` � mol se_ekc� ` se_` k^` ç] [ p̀ _Ã� m[ qè kqç̂ ` kq̀ ò _� ^[ ò À� W` � qd[ kg
ISH@�q̀ [ j �al o�qdep�s[ hr [ ] h̀ �ekeqe[ qes` �[ k_�ò ^l ckeqel kÀ

@j eqgr j [ o�A�@k[ k_� L̄� � � � � � � � °
@mmh̀ �pm̀ ` ^d�[ k_�d` [ oekc�^hekê
Fr f[ o[ q

Iq� ep� [ � cò [ q� ekeqe[ qes` � ] v� ISH@Ã� [ � mol [ ^qes` � pq̀ m� ql t [ o_p� [ hh̀ se[ qekc� [ k_
pq[ k_[ o_epekc�pm̀ ` ^d�[ k_�d` [ oekc�p̀ osê ` p�ek�Ik_e[ À

CoÀ�Bd[ k_[ k�S[ d[ � L̄� � � � � � � � °
C` ^e] ` h�@r _el hl cv�[ k_�Sm̀ ` ^d�Bhekê �PsqÀ�Lq_À
W` pq�A` kc[ h
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I� [ j � _` hecdq̀ _� qd[ q� ISH@� ep� qdekgekc� [ k_� [ mmol [ ^dekc� ek� [ k� ekkl s[ qes`
t [ v�À�Ok` �l a�qd` eo�ekeqe[ qes` �l a�ISH@�[ ^^ò _eq[ qel k�al o�moes[ q̀ �^hekê p�t [ p�[ k
` uqò j ` hv�qdl r cdq�[ aq̀ oÀ�IqÛp�[ � j l s` �qd[ q�j [ v�mr pd�^hekê e[ kp�ql �pqoes` �al o
decd` o�pq[ k_[ o_p�ek�qd` eo�mo[ ^qê ` p�À�I�t [ p�d[ mmv�qd[ q�SmH` [ o�Bhekê �Ã�N` t
C` hde� t ` kq� qdol r cd� qdep� mol ^` pp� [ k_� ò ^` es` _� [ � @#� co[ _` � À� Td` � ` kqeò
fl r ok` v�t [ p�qdl ol r cd�[ k_�` uq̀ kpes` �t eqd�oecdq�_ehec` k^` À�

I�t l r h_�heg` �ql �` k^l r o[ c` �` s` ov�^hekê e[ kp�ql �q[ g` �qdep�ekeqe[ qes` �ml peqes` hv
[ k_�pqoes` �al o�qd` �] ` pq�mo[ ^qê ` p�À�Tdep�t ehh�r mheaq�l r o�mo[ ^qê ` �pq[ k_[ o_p�ek
qdep�^l r kqov�À�

CoÀ�N` ` seq[ �N[ o[ v[ k� L̄� � � � � � � � °
SmH` [ o�Sm̀ ` ^d�[ k_�H` [ oekc�Bhekê
C` hde

I� [ j � qor hv�dl kl ò _�qd[ q�Kh̀ [ o�Sm̀ ` ^d� [ k_�H` [ oekc�Bhekê � ò ^` es` _� ISH@
Bhekê � @̂ ^ò _eq[ qel kÀ� Tdep� ekeqe[ qes` � d[ p� ] ` ` k� [ � peckeaê [ kq� pq̀ m� ql t [ o_
mol j l qekc� nr [ heqv� pq[ k_[ o_pÃ� ` qdê [ h� ^hekê [ h� mo[ ^qê ` pÃ� [ k_� ^l kqekr l r p
ej mol s` j ` kq�ek�pm̀ ` ^d�[ k_�d` [ oekc�p̀ osê ` p�[ ^ol pp�Ik_e[ À

Td` � [ ^^ò _eq[ qel k�mol ^` pp� ` k^l r o[ c` _� r p�ql � ò sè t � [ k_�pqò kcqd` k� l r o
^hekê [ h� mol ql ^l hpÃ� _l ^r j ` kq[ qel kÃ� m[ qè kq� ^[ ò Ã� [ k_� l s` o[ hh� p̀ osê `
nr [ heqvÀ�Iq�d[ p�[ hpl �ek^ò [ p̀ _�qd` �^l kae_` k^` �l a�l r o�^hè kqp�[ k_�j l qes[ q̀ _
l r o�` kqeò �q̀ [ j �ql �j [ ekq[ ek�qd` �decd` pq�mol à ppel k[ h�pq[ k_[ o_pÀ

I� pek^` ò hv� [ mmò ^e[ q̀ � ISH@� al o� ekqol _r ^ekc� qdep� s[ hr [ ] h̀ � ekeqe[ qes` � [ k_
hl l g�al ot [ o_�ql �pr mml oqekc�eqp�^l kqekr ` _�pr ^^` pp�al o�qd` � ] ` k` aeq� l a� ] l qd
mol à ppel k[ hp�[ k_�qd` �^l j j r keqè p�t ` �p̀ os` À

CoÀ�K[ hv[ ke�Sekcd� L̄� � � � � � � � °
Kh̀ [ o�Sm̀ ` ^d�[ k_�H` [ oekc�Bhekê
H[ ov[ k[

SH@�Bhekê �@̂ ^ò _eq[ qel k�ep�[ �cl l _�ekeqe[ qes` �] v�qd` �m[ ò kq�] l _vÃeq�ces` p�[
a[ ^` � ql � qd` � ` pq[ ] hepdj ` kq� [ k_� c` k` o[ q̀ p� [ � à ` hekc� ql � ] ` � ek� nr [ heaè _
mol à ppel k[ h�cr e_[ k^` �al o�qd` �m[ ò kqpÀ

Cr pdv[ kq�Kr pdt [ d[ � L̄� � � � � � � � °
वा���Q��� �9�' çTd` �Sm̀ ` ^d�[ k_�H` [ oekc�Bhekê
C` hde

�Œ�D�D�3� �ù�' �«���e�%�ç�Ð���Ð�D�Ð� �D�%�C���ˆ �t �ç���ç� �T�ù�‡�×�D�3���ù�' �' �%�D�3�‡�T�ù�T�‡�ç�×���e�ç�%���T�t �D�‡�%���' �³�‡�×�‡�' �C



�Œ�b�����B�Ê �•�¤�È�x���È�- ���•�x�b�b�L�¤���� �- �W���•�Ê�� �����B�Ê �È�- �•
�€�b�¤�� �D�È���È�›�� �› �È�B�- ���� �Œ�›�b�€���¤�b�� �W���� �- �W���- �b�L�� ���•�§�€�• �b�€�×���� �- �W
�- �b�§�€�B�• �b�- �È�L���W�×�•�x�¤�� �• �È��
�W�‡�C�' �ç�c�×�T���ç�e���î �, ���e�ç�%���È�•�¤�� ���³�‡�e�D���Ð�D�Ð� �D�%�C

�ê�ó



�Œ�b�����B�Ê �•�¤�È�x���È�- ���•�x�b�b�L�¤���� �- �W���•�Ê �� �����B�Ê �È�- �•
�€�b�¤�� �D�È���È�›�� �› �È�B�-

@p�m[ oq�l a�ISH@Ûp�ekeqe[ qes` �ql �^l hh[ ] l o[ q̀ �t eqd�ò mr q̀ _�l oc[ kex[ qel kp�al o�` kd[ k^ekc�gkl t h̀ _c` �[ k_

^hekê [ h� pgehhp� [ j l kc� @SLP� mol à ppel k[ hpÃ� t ` � [ ò � mh̀ [ p̀ _� ql � pd[ ò � qdep� È hhl t pdem� Pol co[ j � ek

Sm̀ ` ^d� [ k_� St [ hhl t ekc� R̀ d[ ] eheq[ qel k� [ aq̀ o� H` [ _� [ k_� N` ^g� Sr oc` ov� [ k_� N` r ol c` kê � Cvpmd[ ce[

l aà ò _�ek�^l hh[ ] l o[ qel k�t eqd�CoÀ�S�R�Bd[ k_o[ p̀ gd[ o�Ikpqeqr q̀ �l a�Sm̀ ` ^d�¦ �H` [ oekcÃ�A` kc[ hr or À

W` � ` k^l r o[ c` � ` hece] h̀ � j ` j ] ` op�ql � j [ g` � r p̀ � l a�qdep� ` û ` hh̀ kq� h̀ [ okekc� l mml oqr keqv� [ k_� [ s[ eh�qd`

� « �_ep^l r kq�l k�qd` �^l r op̀ �à ` �` û hr pes` hv�al o�ISH@�j ` j ] ` opÀ

�ì �è



CoÀ� @] depd` g� AÀPÀÃ� Bd[ eoçR̀ p̀ [ ô d� [ k_� To[ ekekc� Pol j l qel kÃ� ekseq̀ _� j l kl co[ md� mol ml p[ hp� aol j
j ` j ] ` op�[ k_�ò ^` es` _�� � �mol ml p[ hpÀ�El hhl t ekc�[ �ò sè t �mol ^` ppÃ�qt l �mol ml p[ hp�t ` ò �[ mmol s` _�al o
mr ] hê [ qel kÃ� l k` � al o� qd` � ^r oò kq� v` [ o� [ k_� qd` � l qd` o� al o� qd` � k` uq� aek[ k^e[ h� v` [ o� Â� �̄°� Tekkeqr pÂ
@pp̀ ppj ` kqÃ�M` ^d[ kepj pÃ�[ k_�Bhekê [ h�M[ k[ c` j ` kq�ek�qd` �Ik_e[ k�Bl kq̀ uq�[ k_� �̄ °�M[ k[ c` j ` kq�l a
P` _e[ qoê �È ` _ekc�Cepl o_` opÂ�@�Fr e_` �al o�Sm̀ ` ^dçL[ kcr [ c` �P[ qdl hl cepqpÀ

�L�� �������Œ�B�€���È�•�¤�� ���%�B�- �B�• �€�� �x�¤���x�€�B�x�B�•�� ���•

�ì �é



� F� - [ � �X[ � � � _- �� [ � F� -
@P@SLP@�pr ^^` ppar hhv�l oc[ kex` _�Wl oh_�H` [ oekc�C[ v�� � � � �[ ^qeseqè p�[ ^ol pp�@k_do[ �Po[ _` pd�r k_` o

qd` �qd` j ` �×Bl j j r keqè p�ql �Bh[ ppol l j pÀØ�Td` �ekeqe[ qes` �al ^r p̀ _�l k�` uq̀ k_ekc�d` [ oekc�[ k_�pm̀ ` ^d

[ t [ ò k` pp� aol j � ^l j j r keqv� p̀ qqekcp� _eò ^qhv� ekql � p̂ dl l hp� [ k_� ^h[ ppol l j pÀ� Pol co[ j p� ek^hr _` _

p̂ dl l h�d` [ oekc�p̂ ò ` kekcpÃ�[ t [ ò k` pp�p̀ ppel kp�al o�q̀ [ ^d` op�[ k_�m[ ò kqpÃ�[ k_�` [ ohv�e_` kqeaê [ qel k

^[ j mp�ek�] l qd�or o[ h�[ k_�r o] [ k�[ ò [ pÀ

Td` � [ ^qeseqè p� d` hm̀ _� ^ò [ q̀ � [ t [ ò k` pp� [ q� qd` � co[ ppol l qp� h̀ s` h� [ k_� p̀ kpeqex` _� ` _r ^[ ql op� ql � qd`

` [ ohv� peckp� l a� d` [ oekc� [ k_� pm̀ ` ^dçh[ kcr [ c` � _epl o_` opÃ� qd` ò ] v� mol j l qekc� qej ` hv� ò à oo[ h� [ k_

ekq̀ os` kqel kÀ

@P@SLP@� [ hpl � decdhecdq̀ _� eqp� [ ^qes` � m[ oqê em[ qel k� ek� qd` � ISH@ê@P@SLP@� Bl kk` ^q� ¦ � Bl hh[ ] l o[ q̀

ekeqe[ qes` Ã� t dê d� [ ej p� ql � pqò kcqd` k� mol à ppel k[ h� r keqvÃ� a[ ^eheq[ q̀ � ò pl r ô ` � pd[ oekcÃ� [ k_� mol j l q̀

pq[ k_[ o_ex` _�mo[ ^qê ` p�al o�qd` �[ _s[ k^` j ` kq�l a�qd` �mol à ppel k�ek�@k_do[ �Po[ _` pdÀ

Td` �[ ppl ^e[ qel k�` umò pp̀ _�eqp�co[ qeqr _` �ql �ISH@�al o�eqp�^l kqekr ` _�pr mml oq�[ k_�cr e_[ k^` �[ k_�hl l gp

al ot [ o_�ql �ar oqd` o�^l hh[ ] l o[ qes` �` aal oqp�al o�qd` �] ` k` aeq�l a�] l qd�qd` �mol à ppel k�[ k_�qd` �^l j j r keqè p

p̀ os` _À

‹ Š

� [ � F� - � _� � - � Xg� [ _



ISH@çKSA� _` h̀ c[ qel k� ^l j moepekc� MoÀ� J[ ] eo� PÀMÀ� ¯F` k` o[ h� S` ^ò q[ ov°Ã� MoÀ� N[ fej � Sd[ � ¯DB� M` j ] ` o°Ã
[ k_�MoÀ�C` ` m[ g�J[ v[ k�¯Cepqoê q�Bl l o_ek[ ql o°� j ` q�qd` �k` t hv�al oj ` _�Fl s` okj ` kq� l a�K` o[ h[ �ql �o[ ep̀
g` v�eppr ` p�^l k^` okekc�@r _el hl cepqp�[ k_�Sm̀ ` ^dçL[ kcr [ c` �P[ qdl hl cepqp�[ ^ol pp�qd` �pq[ q̀ À

Td` � _` h̀ c[ qel k� pr ] j eqq̀ _� ò mò p̀ kq[ qel kp� ò c[ o_ekc� ç� R̀ sepel k� l a� p[ h[ oè p�j ekej r j � t [ c` p� al o
@SLPp� t l ogekc�ek�moes[ q̀ �dl pmeq[ hp�ç� R̀ sepel k� l a� ò j r k` o[ qel k�al o�@SLPp� t l ogekc� r k_` o�S[ j [ co[
Sdegpd[ �K` o[ h[ �¯SSK°�ARBp

Td` �_` h̀ c[ qel k�j ` q�qd` �Hl kÛ] h̀ �Bdè a�Mekepq̀ o�[ k_�^l k^` ok` _�Mekepq̀ opÃ�t dl �ò pml k_` _�ml peqes` hv
[ k_�[ ppr ò _�k` ^` pp[ ov�[ ^qel kÀ

�D�€�� �- �L�¤�b�•���'���L�¤�� �x�›�b�€�•
�� �b�€�� �� �� ���D�€�� �- �L�¤

�ì �ì

Td` �Fl s` okj ` kq�l a�K̀ o[ h[ �d[ p�eppr ` _�[ �ò sep̀ _�l o_` o�al o�cl s` okj ` kq�^l kqo[ ^q�m[ vÃ�ek^hr _ekc�ml pqp�d` h_�] v
@r _el hl cepqp�[ k_�Sm̀ ` ^dçL[ kcr [ c` �P[ qdl hl cepqp�¯@SLPp°À

� � � �Â�Mekej r j �^l kqo[ ^q�p[ h[ ov�t [ p�aeù _�[ q�� � � Ã� � � �qdol r cd�qd` �pr pq[ ek` _�` aal oqp�l a�ISH@çKSAÀ
� � � � Â�@�� « �ek^ò [ p̀ �ò sep̀ _�qd` �p[ h[ ov�ql �[ mmol uej [ q̀ hv�� � � Ã� � � À

Eek[ k^` �C` m[ oqj ` kq�Oo_` o�_[ q̀ _�� � À� � À� � � � Â�Td` �j l kqdhv�^l kqo[ ^q�m[ v�d[ p�kl t � ] ` ` k�ò sep̀ _�ql � � � � Ã� � � Ã
` aà ^qes` �aol j �� �À� � À� � � � À



IISH@çKSA� l oc[ kex` _� [ k� @r qepj � @t [ ò k` pp� p̀ ppel k� l k� � � qd
@moeh� [ q� V[ egl j � ek� ^l hh[ ] l o[ qel k� t eqd� @SH@� t l og` opÃ� RASKÃ
MLSPÃ� LHSÃ� [ k_� HIÃ� q[ gekc� [ t [ ò k` pp� ekeqe[ qes` p� _eò ^qhv� ekql
qd` � ^l j j r keqv� t d` ò � qd` v� [ ò � k` ` _` _� j l pqÀ� Td` � mol co[ j
t [ p� pr ^^` ppar hhv� ^l k_r ^q̀ _� t eqd� qd` � s[ hr [ ] h̀ � pr mml oqÃ
^l l o_ek[ qel kÃ� [ k_� pq[ g` dl h_` o� a[ ^eheq[ qel k� ` uq̀ k_` _� ] v� MpÀ
Fò ` pdj [ Ã�Sm̀ ` ^dçL[ kcr [ c` �P[ qdl hl cepq� [ q�V[ egl j � F` k` o[ h
Hl pmeq[ h�[ k_�D_[ v[ xd[ j �PHBÀ

ISH@çKSA� pr ^^` ppar hhv� ^l k_r ^q̀ _� qd` � OSIT� L` s` h� �
B` oqeaê [ qel k� Bl r op̀ � al o� Sm̀ ` ^dçL[ kcr [ c` � P[ qdl hl cepqpÃ
[ ej ` _�[ q�` kd[ k^ekc�^hekê [ h�^l j m̀ q̀ k^è p�[ k_�` se_` k^` ç
] [ p̀ _� ekq̀ os` kqel k� pgehhpÀ� Td` � mol co[ j � ek^hr _` _
^l j mò d` kpes` � qd` l ò qê [ h� p̀ ppel kpÃ� mo[ ^qê [ h
_` j l kpqo[ qel kpÃ� [ k_� d[ k_pçl k� qo[ ekekc� ò h̀ s[ kq� ql
pm̀ ` ^dçh[ kcr [ c` � m[ qdl hl cv� mo[ ^qê ` À� @� ql q[ h� l a� � �
Sm̀ ` ^dçL[ kcr [ c` � P[ qdl hl cepqp� pr ^^` ppar hhv� ^l j mh̀ q̀ _
qd` � ^l r op̀ � [ k_� ò ^` es` _� OSIT� L` s` h� � � ^` oqeaê [ qel kÃ
j [ ogekc� [ � peckeaê [ kq� j eh̀ pql k` � ek� mol à ppel k[ h� ^[ m[ ^eqv
] r eh_ekc�[ k_�^l kqekr ekc�` _r ^[ qel k�al o�SLPpÀ

�D�€�� �- �L�¤�b�•���'���L�¤�� �x�›�b�€�•
�� �b�€�� �� �� ���D�€�� �- �L�¤

�ì �í



ISH@çKSA�^l ks` k` _�[ k�Dj ` oc` k^v�F` k` o[ h�Al _v�M` ` qekc�l k�� � qd�È ] or [ ov�� � � � �[ q�Tdoeppr o�ql �_` he] ` o[ q̀
l k� ` qdê [ h� mo[ ^qê ` p� ek� Bhekê [ h� @r _el hl cv� [ k_� Sm̀ ` ^dçL[ kcr [ c` � P[ qdl hl cvÀ� Td` � j ` ` qekc� al ^r p̀ _� l k
al oj r h[ qekc� cr e_` hek` p� al o� _e[ ckl pqê � ` s[ hr [ qel kp� [ k_� ^hekê [ h� mo[ ^qê ` p� ek� qd` � ] ` pq� ekq̀ ò pq� l a� qd` � mr ] hê Ã
ò cr h[ qekc�r k` qdê [ h�[ k_�r kmol à ppel k[ h�[ _s` oqep̀ j ` kqp�qdol r cd�` kal ô ` [ ] h̀ �` qdê [ h�pq[ k_[ o_p�[ heck` _�t eqd
Fl s` okj ` kq� MSR� [ k_� ò cr h[ ql ov� _l ^r j ` kqpÃ� [ k_� _ep̂ r ppekc� qd` � pq[ k_[ o_ex[ qel k� [ k_� ò cepqo[ qel k� l a
@r _el hl cvÃ�H` [ oekc�@e_Ã� [ k_�Sm̀ ` ^d�Td` o[ mv�^` kqò p�ek� [ ^^l o_[ k^` � t eqd�qd` �RPWC�@̂q� [ k_� K̀ o[ h[ �Sq[ q̀
Rr h̀ pÀ

Ok� � o_� M[ ô d� � � � � Ã� ISH@� KSA� CBB� Dok[ gr h[ j Ã� ek� ^l hh[ ] l o[ qel k� t eqd� @j oeqd[ � Ikpqeqr q̀ � l a� Sm̀ ` ^d� [ k_
H` [ oekc� [ k_� @j oeq[ � Ve_v[ h[ v[ j � S^dl l hÃ� l oc[ kex` _� [ � Wl oh_� H` [ oekc� C[ v� [ t [ ò k` pp� mol co[ j j ` � [ k_� aò `
d` [ oekc�p̂ ò ` kekc�^[ j mÀ�Dum̀ oq�q[ hgp�l k�d` [ oekc�hl ppÃ�pm̀ ` ^d�[ k_�h̀ [ okekcÃ�^l j j r keqv�pr mml oqÃ�[ k_�d` [ oekc
q̀ ^dkl hl cè p� t ` ò � _` hes` ò _� ] v� mol à ppel k[ hp� aol j � @IMSÃ� St [ o[ ^[ ò Ã� M` _DhÃ� [ k_� Sd[ hl j � Bhekê À� A@SLP
pqr _` kqp�mò p̀ kq̀ _�[ k�[ t [ ò k` pp�pgeqÃ�_[ k^` Ã�[ k_�pdl oq�aehj Ã�j [ gekc�qd` �mol co[ j j ` �decdhv�` kc[ cekcÀ�CBB
Dok[ gr h[ j �qd[ kgp�[ hh�ISH@�KSA�j ` j ] ` opÃ�` pm̀ ^e[ hhv�MoÀ�J[ ] eoÃ�Hl kÀ�F` k` o[ h�S` ^ò q[ ovÃ�[ k_�qd` �m[ oqê em[ qekc
l oc[ kex[ qel kp�al o�qd` eo�s[ hr [ ] h̀ �pr mml oqÀ

�D�€�� �- �L�¤�b�•���'���L�¤�� �x�›�b�€�•
�� �b�€�� �� �� ���D�€�� �- �L�¤

�ì �î



Ok�qd` �l ^^[ pel k�l a�Wl oh_�H` [ oekc�C[ v�� � � � Ã�ISH@�KSA�@h[ mmr xd[ �CBB�^l k_r ^q̀ _�[ t [ ò k` pp�^h[ pp̀ p�l k
d` [ oekc�ej m[ eoj ` kq�[ k_�` [ ohv�_e[ ckl pep�ek�^deh_ò k�[ q�SBRVTTI�@kc[ _ê [ h�[ k_�K[ h[ j [ k_eo[ j �MM@R�S^dl l hÀ
@heck` _� t eqd� qd` � qd` j ` � ×Eol j � Bl j j r keqv� ql � Bh[ ppol l j pÂ� H` [ oekc� B[ ò � al o� @hh� Bdeh_ò kÃØ� qd` � p̀ ppel kp
` j md[ pex` _�qd` �ej m[ ^q�l a�r k_e[ ckl p̀ _�d` [ oekc�hl pp�l k�h̀ [ okekc�[ k_�qd` �seq[ h�ol h̀ �l a�q̀ [ ^d` op�[ k_�m[ ò kqp�ek
` [ ohv�e_` kqeaê [ qel k�[ k_�ekq̀ os` kqel kÀ�Td` �^h[ pp̀ p�t ` ò �h̀ _�] v�MpÀ�P[ os[ qdv�@À�N[ eoÃ�@r _el hl cepqÃ�H[ oem[ _�T[ hr g
Hl pmeq[ hÀ�CBB�@h[ mmr xd[ �` uq̀ k_p�d` [ oqà hq�co[ qeqr _` �ql �ISH@�KSAÃ�` pm̀ ^e[ hhv�MoÀ�J[ ] eo�PÀ�MÀÃ�S` ^ò q[ ovÃ�ISH@
KSAÃ�al o�qd` �cr e_[ k^` �[ k_�pr mml oq�ek�j [ gekc�qd` �Wl oh_�H` [ oekc�C[ v�mol co[ j j ` �[ �pr ^^` ppÀ

Ok� � o_�M[ ô d� � � � � Ã�ek� l ] p̀ os[ k^` � l a�Wl oh_�H` [ oekc�C[ vÃ� ISH@�KSA�K[ p[ o[ cl _Ã�ek�^l hh[ ] l o[ qel k� t eqd�qd`
R[ fes� F[ k_de� Ikpqeqr q̀ � l a� Sm̀ ` ^d� [ k_� H` [ oekcÃ� l oc[ kex` _� [ k� [ t [ ò k` pp� mol co[ j j ` � [ k_� aò ` � d` [ oekc
p̂ ò ` kekc� ^[ j m� [ q� @veqqv� Iph[ j e[ � @UP� S^dl l hÀ� Td` � mol co[ j j ` � ] ` c[ k� t eqd� [ � t ` ĥ l j ` � [ __ò pp� ] v
H` [ _j epqò pp� M[ kfr h[ � T̀ [ ^d` oÃ� al hhl t ` _� ] v� [ k� [ t [ ò k` pp� p̀ ppel k� ] v� MpÀ� S[ keqd[ � PÀ� SÀ� l k� d` [ oekc
^l kp̀ os[ qel k� [ k_� ` [ ohv� e_` kqeaê [ qel k� l a� d` [ oekc� mol ] h̀ j p� ek� ^deh_ò kÀ� Td` � ` s` kq� t eqk` pp̀ _� ` kqdr pe[ pqê
m[ oqê em[ qel k�aol j �pqr _` kqp�[ k_�q̀ [ ^d` opÀ�Td` �mol co[ j j ` �t [ p�pr mml oq̀ _�] v�MpÀ�R̀ kv[ �UÀ�VÀÃ�MpÀ�Sk` d[ �SÀ
R[ fÃ�MpÀ�S[ keqd[ �PÀ�SÀÃ�[ k_�MpÀ�Nej epd[ �PÀ�KÀ
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Td` �ISH@�M[ _dv[ �Po[ _` pd�Ao[ k^d�[ ^qes` hv�l oc[ kex` _�mol à ppel k[ h�[ k_�mr ] hê �[ t [ ò k` pp�ekeqe[ qes` pÂ

Bhekê [ h�L` ^qr ò � l k�Bl ^dh̀ [ o� Ij mh[ kq� �̄ � �M[ ô d� � � � � °Â�@�Bhekê [ h�L` ^qr ò � l k�Bl ^dh̀ [ o� Ij mh[ kq� t [ p
^l k_r ^q̀ _�al o�@r _el hl cepqpÃ�Sm̀ ` ^dçL[ kcr [ c` �P[ qdl hl cepqpÃ� [ k_� l qd` o�mol à ppel k[ hpÀ�Td` � p̀ ppel k
mol se_` _�s[ hr [ ] h̀ � r m_[ q̀ p� l k� ^l ^dh̀ [ o�ej mh[ kq� q̀ ^dkl hl cvÃ�^[ k_e_[ ^vÃ� ò d[ ] eheq[ qel kÃ� [ k_�^r oò kq
^hekê [ h�mo[ ^qê ` pÀ

Wl oh_�@r qepj �@t [ ò k` pp�C[ v�Pol co[ j � �̄ �@moeh�� � � � °Â�Tl �^l j j ` j l o[ q̀ �Wl oh_�@r qepj �@t [ ò k` pp
C[ vÃ� qd` � ] o[ k^d� l oc[ kex` _� [ k� [ t [ ò k` pp� mol co[ j � ek� ^l hh[ ] l o[ qel k� t eqd� qd` � Ik_l ò � O^^r m[ qel k[ h
Td` o[ mv� @ppl ^e[ qel kÀ� Td` � ` s` kq� à [ qr ò _� [ � m[ k` h� _ep̂ r ppel k� eksl hsekc� [ � N` r ol � P` _e[ qoê e[ kÃ
P` _e[ qoê e[ kÃ� [ k_� l qd` o� mol à ppel k[ hp� ` kc[ c` _� ek� qd` � j [ k[ c` j ` kq� l a� @r qepj � Sm̀ ^qor j � Cepl o_` o
¯@SC°À� @qq̀ k_` _� ] v� mol à ppel k[ hp� [ p� t ` hh� [ p� m[ ò kqpÃ� qd` � mol co[ j � decdhecdq̀ _� j r hqe_ep̂ emhek[ ov
[ mmol [ ^d` p� ql � [ r qepj � j [ k[ c` j ` kq� [ k_� mol j l q̀ _� mr ] hê � [ t [ ò k` ppÀ� Td` � ` s` kq� [ hpl � ò ^` es` _
^l s` o[ c` �ek�h̀ [ _ekc�k` t pm[ m̀ op�[ k_�hl ^[ h�k` t p�^d[ kk` hpÃ�ar oqd` o�` uq̀ k_ekc�eqp�l r qò [ ^dÀ
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�D�€�� �- �L�¤�b�•���'���L�¤�� �x�›�b�€�•
�%�×�•�§�€�§���L�¤�� �x�›�b�€
Wl oh_�H` [ oekc�C[ v�� � � � �H` [ oekc�S^ò ` kekc�B[ j m�

Wl oh_�H` [ oekc�C[ v�ep�l ] p̀ os` _�chl ] [ hhv�` s` ov�v` [ o� l k� � �M[ ô d�ql �o[ ep̀ �[ t [ ò k` pp�[ ] l r q�d` [ oekc
hl pp�[ k_�mol j l q̀ �` [ o�[ k_�d` [ oekc�^[ ò À�Tl �j [ og�qd` �l ^^[ pel kÃ�qd` �Mvpr or �Bd[ mq̀ o�l a�qd` ��Sm̀ ` ^d
[ k_�H` [ oekc�@ppl ^e[ qel k� ¯MvISH@°� l oc[ kex` _� [ �Eò ` �H` [ oekc�S^ò ` kekc�B[ j m� l k� � �M[ ô d� � � � �
¯Eoe_[ v°�aol j �� � Â� � �@M�ql �� Â� � �PM�ek�Mvpr or À

Td` �^[ j m� t [ p�^l k_r ^q̀ _�ek�^l hh[ ] l o[ qel k� t eqd�qd` �JSS� Ikpqeqr q̀ � l a�Sm̀ ` ^d� [ k_�H` [ oekcÃ�Mvpr or Ã
[ k_�mo[ ^qê ekc� [ r _el hl cepqp�aol j �H` [ ox[ mÃ�Oqê [ ò Ã�R̀ pl k[ k^` Ã�SgvÃ�V[ e] d[ s�Sm̀ ` ^d� [ k_�H` [ oekc
Bhekê pÃ�[ k_�CoÀ�Sdò v[ kgÃ�t eqd�qd` �pr mml oq�l a�qd` �Mvpr or �Beqv�Bl oml o[ qel k�¯MBB°À
Td` �ekeqe[ qes` �[ ej ` _�ql �ek^ò [ p̀ �[ t [ ò k` pp�[ ] l r q�d` [ oekc�hl ppÃ�a[ ^eheq[ q̀ �` [ ohv�e_` kqeaê [ qel k�qdol r cd
p̂ ò ` kekcÃ� [ k_� mol se_` � ^l r kp̀ hekc� [ k_� ò à oo[ h� p̀ osê ` p� al o� qej ` hv� [ r _el hl cê [ h� ekq̀ os` kqel kÀ
@r _el hl cepqp� ^l k_r ^q̀ _� d` [ oekc� p̂ ò ` kekcÃ� ^l r kp̀ hekcÃ� [ k_� ò à oo[ h� l a� ] ` k` aê e[ oè p� al o� ar oqd` o
j [ k[ c` j ` kqÀ

Td` � ^[ j m� t [ p� ek[ r cr o[ q̀ _� ] v� Soe� M[ kfr k[ qd� R̀ __vÃ� Zl k[ h� CBÃ� Zl k` � � Ã� [ k_� t [ p� ^l k_r ^q̀ _
pej r hq[ k` l r phv�[ q�Mvpr or �Tl t k�H[ hhÃ�@pdl g[ �Rl [ _�[ k_�qd` �Cepqoê q�D[ ohv�Ikq̀ os` kqel k�B` kqò �¯CDIB°Ã
H` ] ] [ h��pq�Sq[ c` À�@�ql q[ h�l a�� � �] ` k` aê e[ oè p�[ s[ eh̀ _�qd` �p̀ osê ` pÀ

@hqdl r cd� qd` � p̂ ò ` kekc� p̀ osê ` p� t ` ò � mol se_` _� aò ` � l a� ^l pqÃ� ] ` k` aê e[ oè p� t ` ò � ` k^l r o[ c` _� ql
p̀ ` g�ar oqd` o�` s[ hr [ qel k�[ k_�ekq̀ os` kqel k�aol j � [ r _el hl cepqp�[ k_�DNT�pm̀ ^e[ hepqp�ql �mò s` kq�d` [ oekc
[ k_�` [ oçò h[ q̀ _�^l k_eqel kp�aol j �[ aà ^qekc�qd` eo�nr [ heqv�l a�heà À
Pdl ql co[ mdp� l a� qd` � ` s` kq� d[ s` � ] ` ` k� r mhl [ _` _� l k� qd` � l aaê e[ h� MvISH@� Ikpq[ co[ j � m[ c` Â
ª j vpr or epd[ À
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�ì �ó

@p�m[ oq� l a�qd` �Wl oh_�H` [ oekc�C[ v� � � � � � ^` h̀ ] o[ qel kpÃ�MvISH@�h[ r k^d` _� [ � R̀ ` hp�Bd[ hh̀ kc` � l k�eqp
l aaê e[ h� Ikpq[ co[ j � m[ c` � ª̄ j vpr or epd[ °� l k� � � M[ ô d� � � � � À� Td` � ekeqe[ qes` � t [ p� _` peck` _� ql � mol j l q̀
[ t [ ò k` pp� [ k_�mr ] hê � ` kc[ c` j ` kq� [ ol r k_�qd` �Wl oh_�H` [ oekc�C[ v�qd` j ` � qdol r cd� ^ò [ qes` �pdl oq
se_` l �^l kq̀ kqÀ

@�ql q[ h�l a�� � �ò ` hp�t ` ò �pr ] j eqq̀ _�] v�s[ oel r p�pm̀ ` ^d�[ k_�d` [ oekc�l oc[ kex[ qel kp�[ ^ol pp�qd` �^l r kqovÀ
Td` �t ekk` op�t ` ò �p̀ h̀ ^q̀ _�] [ p̀ _�l k�[ �^l j ] ek[ qel k�l a�sè t ` o�` kc[ c` j ` kq� q̄l q[ h�sè t p°�[ k_�p̂ l ò p
[ t [ o_` _�] v�pr ] f̀ ^q�` um̀ oqpÀ�Td` �^d[ hh̀ kc` �ò ^` es` _�` kqdr pe[ pqê �m[ oqê em[ qel k�[ k_�d` hm̀ _�[ j mheav
[ t [ ò k` pp�[ ] l r q�d` [ oekc�d` [ hqd�qdol r cd�pl ^e[ h�j ` _e[ �l r qò [ ^dÀ
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