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Vl ^[ qel k[ h�To[ ekekc
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^deh_ò k�t [ hgekc

t eqd�ol hh[ ql op

� �
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Or o�Sm̀ ^e[ h�S^dl l hp

S[ [ _dv[ �Tor pq�mol r _hv�l m̀ o[ q̀ p�qt l �ò pe_` kqe[ h�pm̀ ^e[ h�p̂ dl l hpÃ�l k` �ek�Hl p[ m̀ q̀ �[ k_�qd` �l qd` o�ek
H[ pp[ kÀ�Al qd�[ ò �_` _ê [ q̀ _�ql �pr mml oqekc�^deh_ò k�t eqd�ekq̀ hh̀ ^qr [ h�[ k_�_` s` hl mj ` kq[ h�_ep[ ] eheqè pÀ
Tl c` qd` oÃ�qd` p̀ � ^` kqò p�d[ s` � ] ` ^l j ` � se] o[ kq�pm[ ^` p� t d` ò � ^deh_ò k�kl q� l khv� ò ^` es` � ` _r ^[ qel k
] r q�[ hpl �qd` o[ mè pÃ�heà �pgehhpÃ�d` [ hqd^[ ò Ã�[ k_�l mml oqr keqè p�al o�col t qdÀ

Hl p[ m̀ q̀ �B` kqò

Td` �Hl p[ m̀ q̀ � p̂ dl l h�ep�kl t �dl j ` �ql � � � � �pqr _` kqpÃ�l r o�h[ oc` pq�` kol hj ` kq�ql �_[ q̀ À�Tdep�v` [ o�p[ t
ò ^l o_�[ _j eppel kpÃ�t eqd�a[ j ehè p�aol j �[ ^ol pp�q̀ k�_epqoê qp�l a�K[ ok[ q[ g[ �p̀ ` gekc�[ �mh[ ^` �[ q�S[ [ _dv[ À
Vepeqp�aol j �_eckeq[ oè pÃ�ek^hr _ekc�Hl kÀ�Mekepq̀ o�AÀ�ZÀ�Z[ j ` ` o�@d[ j ` _�Kd[ kÃ�ML@�Co�NÀ�TÀ�Sdoekes[ pÃ
[ k_�C` mr qv�Bl j j eppel k` o�MÀ�SÀ�Cet [ g[ oÃ�ò [ aaeoj ` _�qd` �p̂ dl l hÖp�ol h̀ �[ p�[ �qor pq̀ _�ekpqeqr qel k�ek�qd`
^l j j r keqvÀ

Td` �^` kqò �[ hpl �al pq̀ ò _�pqol kc�m[ oqê em[ qel k�ek�^r hqr o[ h�` s` kqp�[ k_�Sm̀ ^e[ h�Ohvj mê p�^l j m̀ qeqel kpÃ
t eqd�pqr _` kqp�` u^` hhekc�[ q�] l qd�qd` �pq[ q̀ �[ k_�k[ qel k[ h�h̀ s` hpÀ

�



H[ pp[ k�B` kqò

Td` � H[ pp[ k� p̂ dl l h� pr mml oq̀ _� � � � pqr _` kqp� qdep� v` [ o� [ k_� ^ò [ q̀ _� [ k� ` nr [ hhv� se] o[ kq� h̀ [ okekc
` kseol kj ` kqÀ�Bdeh_ò k�[ ^qes` hv�m[ oqê em[ q̀ _�ek�Wl oh_�Dkseol kj ` kq�C[ vÃ�Yl c[ �C[ vÃ�R[ gpd[ �A[ k_d[ kÃ
F[ k_de�J[ v[ kqdeÃ�R̀ mr ] hê �C[ vÃ�[ k_�Wl oh_�@r qepj �C[ vÃ�j [ gekc�^` h̀ ] o[ qel kp�[ k�ekq̀ co[ h�m[ oq�l a�qd` eo
` _r ^[ qel kÀ

@�j ` _ê [ h�^[ j m�ek�m[ oqk` opdem�t eqd�qd` � Ik_e[ k�M` _ê [ h�@ppl ^e[ qel k� ] ol r cdq�ek�pm̀ ^e[ hepqp�o[ kcekc
aol j �_` oj [ ql hl cepqp�[ k_�mpv^de[ qoepqp�ql �DNT�[ k_�_` kq[ h�` um̀ oqpÃ�` kpr oekc�dl hepqê �d` [ hqd�^[ ò �al o
` s` ov�^deh_À�H[ pp[ k�[ hpl �ò mò p̀ kq̀ _�S[ [ _dv[ �[ q

� �

D_r ^[ qel k� Duml � � � � � Ã� pdl t ^[ pekc� l r o� t l og� ql � h̀ [ _` op� [ k_� ml hê vj [ g` op� [ hl kcpe_` � P[ _j [ � Sdoe
[ t [ o_` ` �Mo�H[ ò g[ h[ �H[ f[ ] ] [ À

Td` �mol cò pp�t ` �^` h̀ ] o[ q̀ �ek�qd` �Hl p[ m̀ q̀ �[ k_�H[ pp[ k�^` kqò p�ep�pqò kcqd` k` _�] v�t l og�qd[ q�pq[ oqp
` s` k� ] ` al ò � ^deh_ò k� ` kq̀ o� p̂ dl l hÀ� Tdol r cd� ` [ ohv� e_` kqeaê [ qel k� [ k_� a[ j ehv� pr mml oqÃ� l r o� D[ ohv
Ikq̀ os` kqel k�Pol co[ j j ` �] r eh_p�qd` �al r k_[ qel k�al o�` s` ov�^deh_Öp�ar qr ò À



D[ ohv�Ikq̀ os` kqel k�Pol co[ j j `

D[ ohv� ekq̀ os` kqel k� ò j [ ekp� [ q� qd` � d` [ oq� l a� S[ [ _dv[ Öp� j eppel kÃ� ` kpr oekc� qd[ q� ^deh_ò k� t eqd
_` s` hl mj ` kq[ h�_` h[ vp�[ k_�_ep[ ] eheqè p�ò ^` es` �pr mml oq�[ q�qd` �` [ ohè pq�pq[ c` �ml ppe] h̀ À�Av�e_` kqeavekc
^d[ hh̀ kc` p�ek�qd` �aeopq�v` [ op� l a�heà Ã�t ` � l m̀ k�qd` �_l l o�ql �qd` o[ mè pÃ�` _r ^[ qel kÃ�[ k_�pl ^e[ h� ] ` k` aeqp
qd[ q�^[ k�qo[ kpal oj �ar qr ò pÀ

Tdep�v` [ oÃ�S[ [ _dv[ �_` ` m̀ k` _�eqp�^l j j eqj ` kq�ql �` [ ohv�ekq̀ os` kqel k�qdol r cd�j r hqemh̀ �ekeqe[ qes` pÂ

P[ oqk` opdem� t eqd� @PPI� [ k_
Dum[ kpel k� l a� D[ ohv� Ikq̀ os` kqel kÂ
Td` � ^l hh[ ] l o[ qel k� t eqd� @PPI� d[ p
` um[ k_` _� S[ [ _dv[ Öp� t l og� [ ^ol pp
qd` � Hl p[ m̀ q̀ � T[ hr gÃ� [ ej ekc� ql
p̂ ò ` k� � Ã� � � � ^deh_ò k� [ k_� e_` kqeav
qdl p̀ � t eqd� _` s` hl mj ` kq[ h
_ep[ ] eheqè pÀ

Sr ] ç̂ ` kqò p� Ph[ kk` _Â� Tl � j [ g` � p̀ osê ` p� j l ò � [ ^^` ppe] h̀ Ã� t ` � ekeqe[ q̀ _� mh[ kp� ql � l m̀ k� pr ] ç
^` kqò p�[ q�K[ j [ h[ mr o[ �[ k_�M[ oev[ j j [ k[ d[ hheÃ�` [ ^d�p̀ osekc�[ ol r k_�� � �^deh_ò k�t eqd�qd` o[ mè p
[ k_�pm̀ ^e[ h�` _r ^[ qel kÀ

E[ j ehv� Dkc[ c` j ` kqÂ� P[ ò kqp� t ` ò
qo[ ek` _� ql � pr mml oq� qd` eo� ^deh_ò k� [ q
dl j ` Ã� h̀ [ okekc� mo[ ^qê [ h� pgehhp� heg`
à ` _ekcÃ� _ò ppekcÃ� ql eh̀ q� qo[ ekekcÃ
[ k_� pm̀ ` ^d� pqej r h[ qel kÀ� Tdep
^l j j r keqvç] [ p̀ _� [ mmol [ ^d
` kpr ò p� qd[ q� mol cò pp� ^l kqekr ` p
] ` vl k_�l r o�^h[ ppol l j p�[ k_�qd` o[ mv
ol l j pÀ

P[ oqk` opdemp

Td` �pr ^^` pp�l a�qd` �` [ ohv�ekq̀ os` kqel k�mol co[ j j ` �t [ p�j [ _` �ml ppe] h̀ �qdol r cd�qd` �[ ^qes` �pr mml oq�l aÂ

C` m[ oqj ` kq�l a�Dj ml t ` oj ` kq�l a�Ceaà ò kqhv�@] h̀ _�[ k_�S` kel o�Beqex` kpÃ�Fl sqÀ�l a�K[ ok[ q[ g[
@xej �Pò j fe�Pdeh[ kqdol mv�Ikeqe[ qes` p�¯@PPI°
@ppl ^e[ qel k�l a�P` l mh̀ �t eqd�Cep[ ] eheqv�¯@PC°
C` m[ oqj ` kq�l a�H` [ hqdÃ�D_r ^[ qel kÃ�Wl j ` k�¦ �Bdeh_�C` s` hl mj ` kqÃ�PCOp�[ k_�co[ ppol l qp�m[ oqk` op

� �

Pol co[ j j ` p�[ k_�P[ oqk` opdemp

Sl �a[ oÃ� � � � � ^deh_ò k�d[ s` � ] ` ` k�e_` kqeaè _� t eqd� � � � qvm̀ p� l a�_ep[ ] eheqè pÃ� [ k_� � � � � ^deh_ò k�d[ s`
[ hò [ _v�ò ^` es` _�qd` o[ mvÃ�pl ^e[ h�p̀ ^r oeqv�` kol hj ` kqÃ�[ k_�ò à oo[ h�pr mml oqÀ



Pdvpel qd` o[ mv�[ k_�R` d[ ] eheq[ qel k

Al qd� ^` kqò p� dl r p̀ � _` _ê [ q̀ _� mdvpel qd` o[ mv� r keqpÃ� t dê d� ò j [ ek� qd` � ] [ ^g] l k` � l a� S[ [ _dv[ Öp
ò d[ ] eheq[ qel k�` aal oqpÀ�Ik�� � � � ê� � Ã�j l ò �qd[ k�� � � �^deh_ò k�ò cr h[ ohv�r k_` ot ` kq�mdvpel qd` o[ mvÀ�Td`
ò pr hqp�d[ s` �] ` ` k�ò j [ og[ ] h̀ Â

�� �^deh_ò k�[ ò �kl t �t [ hgekc�ek_` m̀ k_` kqhvÀ
� �^deh_ò k�t [ hg�t eqd�[ �ol hh[ ql o�pr mml oqÀ
�� �^deh_ò k�t [ hg�t eqd�] [ ] v�t [ hg` opÀ
� � � [ e_p� [ k_� [ mmhe[ k^` pÃ� ek^hr _ekc� BP� ^d[ eopÃ� t d` ` ĥ d[ eopÃ� @EOpÃ� [ k_� pq[ k_ekc� ao[ j ` pÃ� t ` ò
_epqoe] r q̀ _�ql �a[ j ehè p�ek�k` ` _À

AÀ� LegdehÃ� [ � � çv` [ oçl h_� ] l vÃ� t [ p� e_` kqeaè _� qdol r cd� S[ [ _dv[ Öp� ` [ ohv� ekq̀ os` kqel k� mol co[ j À� Al ok
r k_` ot ` ecdq�[ k_�t eqd�_` s` hl mj ` kq[ h�_` h[ vpÃ�d` �d[ _�kl �k` ^g�^l kqol hÃ�^l r h_�kl q�peq�l o�ol hh�l s` oÃ�[ k_
ò pml k_` _�l khv�ql �dep�j l qd` oÖp�sl ê ` À�@aq̀ o�] ` ekc�ò à oò _�] v�l r o�` [ ohv�ekq̀ os` kqel kepqÃ�dep�m[ ò kqp
` kol hh̀ _� dej � [ q� S[ [ _dv[ � ek� @moeh� � � � � À� Weqd� ò cr h[ o� mdvpel qd` o[ mv� [ k_� pqej r h[ qel kÃ� d` � phl t hv
] ` c[ k�ql �c[ ek�k` ^g�^l kqol hÃ�ò pml k_�ql �pl r k_pÃ�[ k_�peq�t eqd�pr mml oqÀ�El o�dep�m[ ò kqpÃ�t dl �l k^` �à hq
dl m̀ h̀ ppÃ�qd` p̀ �` [ ohv�peckp�l a�mol cò pp�] ol r cdq�ò k` t ` _�^l kae_` k^` �[ k_�ò hè aÀ

Seu�j l kqdp�ekql �qd` o[ mvÃ�LegdehÖp�mol cò pp�d[ p�] ` ` k
ò j [ og[ ] h̀ À� H` � ^[ k� kl t � peq� ek_` m̀ k_` kqhvÃ� ol hh
l s` o� l k� dep� l t kÃ� ^o[ t hÃ� [ k_� ` s` k� q[ g` � pq̀ mp� t eqd
pr mml oqÀ� Hep� qor kg� ] [ h[ k^` � d[ p� ej mol s` _Ã� j r p̂ h̀
qecdqk` pp�d[ p�ò _r ^` _Ã�[ k_�d` �ò pml k_p�[ ^qes` hv�ql
pl r k_p�[ k_�t l o_pÀ�Weqd�] ` qq̀ o�ph̀ ` mÃ�[ mm̀ qeq̀ Ã�[ k_
ekq̀ o[ ^qel kÃ� dep� nr [ heqv� l a� heà � d[ p� qo[ kpal oj ` _À� Hep
m[ ò kqp� kl t � j l qes[ q̀ � l qd` o� a[ j ehè p� ql � p̀ ` g� ` [ ohv
pr mml oqÃ� pd[ oekc� qd` eo� pql ov� [ p� mol l a� qd[ q� qd` o[ mv
^[ k� ^d[ kc` � hes` pÀ� Td` � mdvpel qd` o[ mepq� d[ p
ò ^l j j ` k_` _� ar oqd` o� c[ eq� qo[ ekekc� t eqd� [ ppepqes`
_` sê ` pÃ� [ k_� LegdehÖp� m[ ò kqp� [ ò � ^l j j eqq̀ _� ql
^l kqekr ekc�dep�fl r ok` v�t eqd�S[ [ _dv[ À

Sql ov�l a�Bd[ kc`

� �



Ooc[ kê �Hl he�Bl hl r op�Ikeqe[ qes`

Sgehh�C` s` hl mj ` kq�[ k_�Vl ^[ qel k[ h�To[ ekekc

El o� pqr _` kqp� [ ] l s` � � � Ã� sl ^[ qel k[ h� qo[ ekekc� ep� [ � ^or ^e[ h� m[ qdt [ v� ql t [ o_� ek_` m̀ k_` k^` À� Tdep� v` [ oÃ
S[ [ _dv[ �pqò kcqd` k` _�eqp�pgehhç] r eh_ekc�ekeqe[ qes` p�ek�Hl p[ m̀ q̀ Â

W` [ sekc�¦ �Bo[ aqt l og�

Sqr _` kqp�t ` ò �qo[ ek` _�ek�pej mh̀ �q[ pgp�heg` �m[ m̀ o�al h_ekc�[ k_�] [ c�j [ gekc�] ` al ò �mol cò ppekc�ql
t ` [ sekc� j [ qp� [ k_� ] ` [ _t l ogÀ� Td` p̀ � [ ^qeseqè p� kr oqr ò � aek` � j l ql o� pgehhp� t deh̀ � ] r eh_ekc
` j mhl v[ ] h̀ �pgehhpÀ

Bl j mr q̀ o�Leq̀ o[ ^v

Weqd�qd` �cr e_[ k^` �l a�@j ] [ �al o�Leà Ã�� � �pqr _` kqp�h̀ [ ok` _�] [ pê �^l j mr q̀ o�pgehhp�pr ^d�[ p�qvmekcÃ
j [ q̂ dekc�h̀ qq̀ op�[ k_�kr j ] ` opÃ�[ k_�^ò [ qekc�pej mh̀ �Wl o_�_l ^r j ` kqpÀ

Ik� [ k�ekkl s[ qes` � h̀ [ mÃ�pqr _` kqp�mol _r ^` _
� � �gehl co[ j p�l a�k[ qr o[ h�Hl he�^l hl r op�r pekc
_ep̂ [ o_` _� q̀ j mh̀ � ahl t ` opÃ� pr mml oq̀ _� ] v
qo[ ekekc� aol j � Bo[ aqep` k� El r k_[ qel kÀ� Td`
mol _r ^qp� t ` ò � pl h_� [ ^ol pp� K[ ok[ q[ g[ Ã
ek^hr _ekc� ql � ^l oml o[ q̀ � ] r v` op� heg` � JSWÃ
c` k` o[ qekc�] l qd�ek^l j ` �[ k_�moe_` �al o�l r o
^deh_ò kÀ

� �



Vl ^[ qel k[ h�qo[ ekekc� [ q�S[ [ _dv[ �ep� [ ] l r q�cesekc� l r o�^deh_ò k�qd` �^l kae_` k^` �ql �pq[ k_� l k�qd` eo� l t k
à ` q�[ k_�^l kqoe] r q̀ �j ` [ kekcar hhv�ql �pl ^è qvÀ

@q� ] l qd� Hl p[ m̀ q̀ � [ k_� H[ pp[ kÃ� S[ [ _dv[ Öp� p̂ dl l hp� [ ò � ` ^l pvpq̀ j p� l a� col t qdÀ� Weqd� qd` o[ mè pÃ
sl ^[ qel k[ h�pgehhpÃ�d` [ hqd^[ ò Ã�pml oqpÃ�[ k_�^` h̀ ] o[ qel kp�t l s` k�ql c` qd` oÃ�` s` ov�^deh_�ep�ces` k�qd` �ql l hp
ql �] ` ^l j ` �j l ò �ek_` m̀ k_` kqÃ�^l kae_` kqÃ�[ k_�mò m[ ò _�al o�heà À

� �



Or o�@̂ qeseqè p�Cr oekc�qd` �Y` [ o

� À�Bl j j r keqv�Or qò [ ^d

@hl kcpe_` � ^h[ ppol l j � h̀ [ okekc� [ k_� qd` o[ mè pÃ� S[ [ _dv[ � ^l kqekr ` _� ql � pqò kcqd` k� eqp� l r qò [ ^d� [ k_
^l j j r keqvç] [ p̀ _�p̀ osê ` p�ek�� � � � ê� � À�Td` p̀ �[ ^qeseqè p�al ^r p̀ _�l k�` uq̀ k_ekc�d` [ hqd^[ ò Ã�` kpr oekc
[ ^^` pp�ql �cl s` okj ` kq�` kqeqh̀ j ` kqpÃ�[ k_�^ò [ qekc�[ t [ ò k` pp�ek�qd` �t e_` o�^l j j r keqvÀ

Ok�Nl s` j ] ` o� � � Ã� � � � � Ã� [ �M` _ê [ h�B[ j m� t [ p
l oc[ kep̀ _� [ q� l r o�H[ pp[ k�^` kqò �ek�m[ oqk` opdem
t eqd�qd` �Ik_e[ k�M` _ê [ h�@ppl ^e[ qel kÀ�Sm̀ ^e[ hepqp
ek� _` oj [ ql hl cvÃ� mpv^de[ qovÃ� DNTÃ
l mdqd[ hj l hl cvÃ� [ k_� _` kqepqov� ^l k_r ^q̀ _
^d` ^gçr mp� al o� [ hh� ^deh_ò kÀ� Td` � ^[ j m� ` kpr ò _
` [ ohv� _` q̀ ^qel k� l a� d` [ hqd� ^l k^` okp� [ k_
mol se_` _� a[ j ehè p� t eqd� cr e_[ k^` � al o� al hhl t çr m
^[ ò À� Ds` kqp� heg` � qd` p̀ � ò [ aaeoj � S[ [ _dv[ Öp
^l j j eqj ` kq� ql � dl hepqê � ^deh_� _` s` hl mj ` kqÃ
[ __ò ppekc� kl q� fr pq� ` _r ^[ qel k[ h� ] r q� [ hpl
j ` _ê [ h�k` ` _pÀ

@� j [ fl o� al ^r p� qdep� v` [ o� t [ p� d` hmekc� a[ j ehè p� [ ^^` pp� cl s` okj ` kq� p̂ d` j ` p� [ k_� pl ^e[ h� p̀ ^r oeqv
] ` k` aeqpÀ

� � � � ^deh_ò k� t ` ò � ò cepq̀ ò _� r k_` o� qd` � Neo[ j [ v[ � H` [ hqd� Ikpr o[ k^` � S^d` j ` Ã� cesekc� qd` j
[ ^^` pp�ql �^oeqê [ h�d` [ hqd�^l s` o[ c` À

Bh[ ej p�t l oqd�� � À� �h[ gd�t ` ò �pr ] j eqq̀ _�r k_` o�qd` �p̂ d` j ` À

S[ [ _dv[ � [ hpl �a[ ^eheq[ q̀ _�h̀ c[ h�cr [ o_e[ kpdem�^` oqeaê [ q̀ p� [ k_�hekg` _�a[ j ehè p�t eqd�ò h̀ s[ kq�pl ^e[ h
p̀ ^r oeqv�] ` k` aeqpÃ�d` hmekc�` [ p̀ �hl kcçq̀ oj �aek[ k^e[ h�[ k_�^[ ò cesekc�^d[ hh̀ kc` pÀ

M` _ê [ h�B[ j m

Cl ^r j ` kq[ qel k�[ k_�Sl ^e[ h�S` ^r oeqv�Sr mml oq

� �



S[ [ _dv[ � [ hpl � ` kc[ c` _� t eqd� qd` � h[ oc` o� ^l j j r keqv� ql � ] r eh_� [ t [ ò k` pp� [ ] l r q� _ep[ ] eheqv� [ k_
^[ ò cesekcÂ

Ok� O^ql ] ` o� � � Ã� � � � � Ã� S[ [ _dv[ � [ __ò pp̀ _� [ k� [ t [ ò k` pp� mol co[ j j ` � [ q� M[ pfe_� D� T[ v[ ] [ Ã
Hl p[ m̀ q̀ Ã�pm̀ [ gekc� l k� ` [ ohv�e_` kqeaê [ qel k� [ k_� ò d[ ] eheq[ qel k� l a� ^deh_ò k� t eqd�_ep[ ] eheqè pÀ�Td`
` s` kq�decdhecdq̀ _�qd` �ej ml oq[ k^` �l a�ek^hr pel k�[ ^ol pp�^l j j r keqè pÀ

Ok�O^ql ] ` o�� � Ã�� � � � Ã�S[ [ _dv[ �m[ oqê em[ q̀ _�ek�Wl oh_�B[ ò ces` op�C[ vÃ�l oc[ kep̀ _�] v�qd` �Cepqoê q
@_j ekepqo[ qel k�[ k_�C` m[ oqj ` kq�l a�Dj ml t ` oj ` kq�l a�P` opl kp�t eqd�Cep[ ] eheqè pÀ�@q�qdep�al or j Ã�t `
decdhecdq̀ _� qd` � ^d[ hh̀ kc` p� a[ ^` _� ] v� ^[ ò ces` op� [ k_� pr cc` pq̀ _� pq̀ mp� ql � mol se_` � qd` j � t eqd
] ` qq̀ o�pr mml oqÀ

S[ [ _dv[ � l oc[ kep̀ _� qo[ ekekc� p̀ ppel kp� al o
m[ ò kqp� ql � ` nr em� qd` j � t eqd� pqo[ q̀ cè p� al o
pr mml oqekc�qd` eo�^deh_ò k�[ q�dl j ` �[ k_�ek�mr ] hê
pm[ ^` pÀ� Td` p̀ � p̀ ppel kp� al ^r p̀ _� l k� mo[ ^qê [ h
^[ ò cesekc� [ mmol [ ^d` p� pr ^d� [ p� à ` _ekcÃ� ql eh̀ q
qo[ ekekcÃ� ^l j j r kê [ qel kÃ� [ k_� j l ] eheqvÃ� [ p� t ` hh
[ p�ekqol _r ^ekc�a[ j ehè p�ql �cl s` okj ` kq�p̂ d` j ` p
[ s[ eh[ ] h̀ �al o�qd` eo�^deh_ò kÀ

@t [ ò k` pp�[ k_�@_sl ^[ ^v

P[ ò kq�To[ ekekc�Pol co[ j j ` p

Tdol r cd� qd` p̀ � [ ^qeseqè pÃ� S[ [ _dv[ � ^l kqekr ` _� ql � p̀ os` � qd` � ^deh_ò k� t eqdek� l r o� p̂ dl l hp� [ hl kc� t eqd
qd` eo�a[ j ehè p�[ k_�qd` �h[ oc` o�^l j j r keqvÀ�Av�] oe_cekc�[ ^^` pp�ql �d` [ hqd^[ ò Ã�cl s` okj ` kq�pr mml oqÃ�[ k_
[ t [ ò k` ppÃ� t ` � [ ò � t l ogekc� ql t [ o_p� [ � pl ^è qv� qd[ q� ep� ekal oj ` _Ã� ek^hr pes` Ã� [ k_� ò pml kpes` � ql � qd`
k` ` _p�l a�m̀ opl kp�t eqd�_ep[ ] eheqè pÀ

� À�To[ ekekcpÃ�Wl ogpdl mpÃ�[ k_�M` ` qekcp

B[ m[ ^eqv� ] r eh_ekc� [ k_� [ t [ ò k` pp�d[ s` � [ ht [ vp� ] ` ` k� [ q�qd` �d` [ oq� l a�S[ [ _dv[ Öp� t l ogÀ� Ik� � � � � ê� � Ã
t ` � ^l kqekr ` _� ql � eks` pq� ek� m[ ò kqpÃ� ` _r ^[ ql opÃ� ò d[ ] eheq[ qel k� t l og` opÃ� [ k_� qd` � t e_` o� ^l j j r keqv
qdol r cd�qo[ ekekc�[ k_�t l ogpdl mpÃ�t deh̀ �[ hpl �pqò kcqd` kekc�cl s` ok[ k^` �qdol r cd�] l [ o_�j ` ` qekcp�[ k_
m[ ò kq�col r mpÀ

� �



Tdep�v` [ oÃ�t ` �^l k_r ^q̀ _�qo[ ekekc� l k�@r qepj �Sm̀ ^qor j �Cepl o_` o�al o�m[ ò kqp�[ k_�pm̀ ^e[ h�` _r ^[ ql op
[ ^ol pp� ] l qd� ^` kqò pÀ� Td` � p̀ ppel kp� ek^ò [ p̀ _� [ t [ ò k` pp� l a� [ r qepj � [ k_� ekqol _r ^` _� pqor ^qr ò _
q̀ [ ^dekc�[ mmol [ ^d` p�[ k_�mo[ ^qê [ h�ql l hp�al o�] l qd�p̂ dl l h�[ k_�dl j ` �` kseol kj ` kqpÀ

S[ [ _dv[ � m[ oqk` ò _� t eqd� qd` � C` m[ oqj ` kq� l a� Dj ml t ` oj ` kq� l a� Ceaà ò kqhv� @] h̀ _Ã� Cep[ ] eheqv� NFOp
@hhe[ k^` Ã� [ k_� co[ ppol l qp� l oc[ kep[ qel kp� ql � ^l k_r ^q� [ � t l ogpdl m� l k� Ik^hr pes` � C` s` hl mj ` kqÀ� Iq� t [ p
[ qq̀ k_` _� ] v� Vehh[ c` � R̀ d[ ] eheq[ qel k� Wl og` op� ¯VRWp°Ã� Uo] [ k� R̀ d[ ] eheq[ qel k� Wl og` op� ¯URWp°Ã� [ k_
Mr hqemr oml p̀ � R̀ d[ ] eheq[ qel k� Wl og` op� ¯MRWp°� aol j � A[ hh[ oe� [ k_� Vef[ v[ k[ c[ o[ Ã� al ^r pekc� l k� ml hê è pÃ
mol co[ j �_` hes` ovÃ�[ k_�pqò kcqd` kekc�^l j j r keqvç] [ p̀ _�ò d[ ] eheq[ qel kÀ

R̀ cr h[ o�qor pq̀ ` � [ k_� ] l [ o_� j ` ` qekcp� t ` ò �d` h_� [ q� ] l qd�qd` �Hl p[ m̀ q̀ � [ k_�H[ pp[ k�^` kqò pÀ�Td` p̀
j ` ` qekcp�mol se_` _�[ �mh[ qal oj �ql �ò sè t �[ ^qeseqè pÃ�[ pp̀ pp�mol cò ppÃ�[ k_�mh[ k�al o�qd` �v` [ o�[ d` [ _À

Tdep�v` [ oÃ�S[ [ _dv[ � h[ r k^d` _�S` haçH` hm�Fol r mp� [ j l kc�m[ ò kqp� l a� ^deh_ò k� ] ` hl t � � � � v` [ op� [ q�qd`
Hl p[ m̀ q̀ �^` kqò À�Td` p̀ �col r mp� [ ò �_` peck` _�ql �qo[ kpeqel k�a[ j ehè p�aol j �ekpqeqr qel k[ h�_` m̀ k_` k^`
ql �^l j j r keqvç] [ p̀ _�ò d[ ] eheq[ qel kÃ�l aà oekc�j r qr [ h�pr mml oq�[ k_�^l hh̀ ^qes` �mol ] h̀ j çpl hsekcÀ

@r qepj �Sm̀ ^qor j �Cepl o_` o�¯@SC°�To[ ekekc

Wl ogpdl m�l k�Ik^hr pes` �C` s` hl mj ` kq

Al [ o_�M` ` qekcp�[ k_�F l s` ok[ k^`

P[ ò kq�S` haçH` hm�Fol r mp�¯SHFp°

� �



Ik� � � � � ê� � Ã� � � � l a� l r o�pqr _` kqp�m[ oqê em[ q̀ _�ek�qd` �Sm̀ ^e[ h
Ohvj mê p� Sq[ q̀ � Bd[ j mel kpdemÃ� ò mò p̀ kqekc� S[ [ _dv[
[ ^ol pp� q̀ k� _eaà ò kq� _ep̂ emhek` pÀ� Eol j � qdep� col r mÃ� qdò `
pqr _` kqp� t ` ò � p̀ h̀ ^q̀ _� al o� qd` � Sm̀ ^e[ h� Ohvj mê p� N[ qel k[ h
Bd[ j mel kpdemÃ�^l j m̀ qekc�ek�ml t ` oheaqekc�[ k_�^v^hekcÀ�Td` eo
fl r ok` v� aol j � oecl ol r p� qo[ ekekc� ql � ] ` ekc� ^dl p̀ k� al o� qd`
k[ qel k[ h�pq[ c` �pq[ k_p�[ p�[ �q̀ pq[ j ` kq�ql �qd` eo�ò pehè k^` �[ k_
qd` �^l j j eqj ` kq�l a�l r o�^l [ ^d` p�[ k_�pq[ aaÀ

Ds` ov�` s` kq�l r o�pqr _` kqp�q[ g` �m[ oq�ekÃ�t d` qd` o�[ q�qd`
_epqoê qÃ�pq[ q̀ Ã�l o�k[ qel k[ h�h̀ s` hÃ�ep�[ �sê ql ov�ek�eqp̀ haÀ�El o
j [ kv� ^deh_ò kÃ� m[ oqê em[ qel k� ek� pml oqp� d[ p� ] ` ` k
qo[ kpal oj [ qes` Ã� ej mol sekc� j l ] eheqvÃ� ] r eh_ekc
^l kae_` k^` Ã� [ k_� pdl t ekc� pl ^è qv� qd[ q� ^deh_ò k� t eqd
_ep[ ] eheqè p�^[ k�^l j m̀ q̀ �[ k_�[ ^dè s` �[ q�m[ o�[ p�l qd` opÀ

Sml oqp� t ehh� ò j [ ek� [ � ^l ok` opql k` � l a� S[ [ _dv[ Öp� t l ogÃ
[ p� t ` � mò m[ ò � l r o� ^deh_ò k� al o� k[ qel k[ hçh̀ s` h
mh[ qal oj p� [ k_� al o� qd` � Sm̀ ^e[ h� Ohvj mê p� Ikq̀ ok[ qel k[ h
^l j m̀ qeqel kp�ek�qd` �v` [ op�[ d` [ _À

Tdol r cdl r q� qd` � v` [ oÃ� ^deh_ò k� [ ò � qo[ ek` _� ek� � � � pml oqp� _ep̂ emhek` pÃ� ek^hr _ekc� ^v^hekcÃ� [ qdh̀ qê pÃ
d[ k_] [ hhÃ�[ k_�ml t ` oheaqekcÀ�R̀ cr h[ o�mo[ ^qê ` � p̀ ppel kp�kl q� l khv�` kd[ k^` _�qd` eo�mdvpê [ h�aeqk` pp� ] r q
[ hpl �pqò kcqd` k` _�qd` eo�q̀ [ j t l ogÃ�al ^r pÃ�[ k_�_` q̀ oj ek[ qel kÀ

W` �[ ò �_` ` mhv�co[ q̀ ar h�ql �MSPL�Lq_Ã�t dl p̀ �^l kpepq̀ kq�pml kpl opdem�l a�l r o�pml oqp�qo[ ekekc�mol co[ j p
[ k_�a[ ^eheqè p�d[ p�] ` ` k�eks[ hr [ ] h̀ À�Td` eo�pr mml oq�` kpr ò p�qd[ q�l r o�pqr _` kqp�ò ^` es` �qd` �` nr emj ` kqÃ
^l [ ^dekcÃ�[ k_�` uml pr ò �qd` v�k` ` _�ql �` u^` h�[ q�decd` o�h̀ s` hp�l a�^l j m̀ qeqel kÀ

Sm̀ ^e[ h�Ohvj mê p�N[ qel k[ h�S` h̀ ^qel k

A` vl k_�M` _[ hp

To[ ekekc�[ k_�Cep^emhek`

P[ oqk` o�Sr mml oq

� À�Dj ml t ` oekc�Bdeh_ò k�qdol r cd�Sml oqp

@q�S[ [ _dv[ Ã�pml oqp�[ ò �[ �ml t ` oar h�ql l h�al o�ek^hr pel kÃ�^l kae_` k^` Ã�[ k_�p̀ haç̀ umò ppel kÀ�Tdep�v` [ oÃ�l r o
^deh_ò k� l k^` � [ c[ ek� _` j l kpqo[ q̀ _� qd` eo� pqò kcqd� [ k_� _` q̀ oj ek[ qel k� l k� qd` � pml oqp� aè h_Ã� ] oekcekc
moe_` �ql �qd` eo�a[ j ehè pÃ�q̀ [ ^d` opÃ�[ k_�qd` �S[ [ _dv[ �^l j j r keqvÀ

� �



� � �pqr _` kqp�aol j �S[ [ _dv[ �m[ oqê em[ q̀ _�ek�pq[ q̀ çh̀ s` h�nr ex�^l j m̀ qeqel kpÃ�q̀ pqekc�qd` eo�gkl t h̀ _c`
[ k_�h̀ [ okekc�ek�[ k�` k^l r o[ cekc�` kseol kj ` kqÀ

P` oal oj [ k^` p� [ q� _epqoê qçh̀ s` h� ^` h̀ ] o[ qel kp� ek
] l qd�H[ pp[ k�[ k_�Vef[ v[ k[ c[ o[ À

P[ oqê em[ qel k�ek�H[ j me�Uqp[ s�� � � � �[ k_�K[ kk[ _[
R[ fvl qp[ s[ � C[ v� ` s` kqpÃ� t d` ò � qd` eo
m̀ oal oj [ k^` p�t ` ò �t e_` hv�[ mmò ^e[ q̀ _À

Ik_` m̀ k_` k^` � C[ v� [ k_� T` [ ^d` opÖ� C[ v
^` h̀ ] o[ qel kp� t eqdek� qd` � p̂ dl l hp� [ hpl � ek^hr _` _
pl kcÃ� _[ k^` Ã� [ k_� qd` [ qò Ã� cesekc� ` s` ov� ^deh_� [
^d[ k^` �ql �m[ oqê em[ q̀ À

Td` p̀ �^l j m̀ qeqel kp�ò ekal ô ` _�S[ [ _dv[ Öp�] ` hè a�qd[ q�^deh_ò k�t eqd�_ep[ ] eheqè p�pdl r h_�] ` �ces` k�` s` ov
l mml oqr keqv�ql �` umò pp�qd` j p̀ hs` pÃ�t d` qd` o�l k�qd` �pml oqp�aè h_Ã�ek�qd` �^h[ ppol l j Ã�l o�l k�pq[ c` À�D[ ^d
m[ oqê em[ qel k�t [ p�[ ] l r q�ek^hr pel kÃ�^l kae_` k^` Ã�[ k_�fl vÀ

Al qd� ^` kqò p� j [ og` _� Ik_` m̀ k_` k^` � C[ vÃ� R̀ mr ] hê � C[ vÃ� [ k_� K[ kk[ _[ � R[ fvl qp[ s[ � t eqd� ^r hqr o[ h
mol co[ j j ` pÃ�ah[ c�dl epqekcÃ�[ k_�^l j j r keqv�m[ oqê em[ qel kÀ�Td` p̀ �^` h̀ ] o[ qel kp�] ol r cdq�fl v� [ k_�[ hpl
l aà ò _�^deh_ò k�l mml oqr keqè p�ql �pdl t ^[ p̀ �qd` eo�q[ h̀ kqp�ek�j r pê Ã�_[ k^` Ã�[ k_�qd` [ qò À

@̂ [ _` j ê �Bl j m̀ qeqel kp

Br hqr o[ h�P[ oqê em[ qel k

N[ qel k[ h�[ k_�Sq[ q̀ �O] p` os[ k^` p

� À�B` h̀ ] o[ qel kp

È pqes[ hp�[ k_�^r hqr o[ h�` s` kqp�[ ò �[ k�ekq̀ co[ h�m[ oq�l a�S[ [ _dv[ Öp�p̂ dl l h�heà Ã�l aà oekc�^deh_ò k�qd` �fl v
l a�m[ oqê em[ qel k�[ k_�[ �p̀ kp̀ �l a�] ` hl kcekcÀ�Ik�� � � � ê� � Ã�] l qd�l r o�^` kqò p�^` h̀ ] o[ q̀ _�k[ qel k[ h�_[ vpÃ
ò hecel r p�à pqes[ hpÃ�[ k_�[ t [ ò k` pp�` s` kqp�t eqd�` kqdr pe[ pj �[ k_�^ò [ qeseqvÀ

� �

� À�P[ oqê em[ qel k�ek�Oqd` o�Bl j m̀ qeqel kp

Bl j m̀ qeqel kpÃ� ] l qd� t eqdek� qd` � p̂ dl l hp� [ k_� l r qpe_` Ã� l aà o� l r o� ^deh_ò k� l mml oqr keqè p� ql � pdl t ^[ p̀
qd` eo� q[ h̀ kqpÃ� ] r eh_� ^l kae_` k^` Ã� [ k_� ` um̀ oè k^` � qd` � fl v� l a� m[ oqê em[ qel kÀ� Ik� � � � � ê� � Ã� S[ [ _dv[
pqr _` kqp� [ ^qes` hv�ql l g�m[ oq�ek� [ �o[ kc` � l a� ^r hqr o[ hÃ� [ ^[ _` j ê Ã� [ k_�pml oqp� ` s` kqp� [ q�qd` �_epqoê q� [ k_
pq[ q̀ �h̀ s` hpÀ

Or o�pqr _` kqp�[ hpl �] ol r cdq�qd` eo�^ò [ qeseqv�[ k_�` kqdr pe[ pj �ql �^r hqr o[ h�mh[ qal oj pÂ



Koepdk[ � J[ kj [ pq[ j eÂ� B` h̀ ] o[ q̀ _� [ q� Hl p[ m̀ q̀ � t eqd� ^deh_ò k� _ò pp̀ _� [ p� R[ _d[ � [ k_� Koepdk[ Ã
] oekcekc�^l hl r o�[ k_�fl v�ql �qd` �^[ j mr pÀ

F[ k` pd� Bd[ qr oqdeÂ� Sqr _` kqp� [ q� Hl p[ m̀ q̀ � ^` h̀ ] o[ q̀ _� t eqd� mo[ v` opÃ� _` ^l o[ qel kpÃ� [ k_� ^r hqr o[ h
[ ^qeseqè pÀ

C` ` m[ s[ heÂ� Al qd� ^` kqò p� j [ og` _� qd` � à pqes[ h� l a� hecdqp� t eqd� pd[ ò _� ^` h̀ ] o[ qel kp� ] ` qt ` ` k� pq[ aa
[ k_�pqr _` kqpÀ

E` pqes[ hp

S[ [ _dv[ � [ ^qes` hv�m[ oqê em[ q̀ _� ek� ^l j j r keqv� [ t [ ò k` pp�mol co[ j j ` pÃ�ek^hr _ekc� [ � p̀ ppel k� l k� ` [ ohv
e_` kqeaê [ qel k� l a� _ep[ ] eheqè pÃ� [ k_� qd` � aeopqç̀ s` o� Wl oh_� B[ ò ces` op� C[ vÃ� l oc[ kep̀ _� ] v� qd` � Cepqoê q
@_j ekepqo[ qel k� [ k_� qd` � C` m[ oqj ` kq� l a� Dj ml t ` oj ` kq� l a� P` opl kp� t eqd� Cep[ ] eheqè pÀ� Tdol r cd� pr ^d
mh[ qal oj pÃ�t ` �o[ ep̀ _�qd` �sl ê ` p�l a�^deh_ò k�[ k_�^[ ò ces` opÃ�decdhecdqekc�qd` eo�oecdqp�[ k_�k` ` _pÀ

@t [ ò k` pp�[ k_�Sm̀ ^e[ h�C[ vp
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Bdeh_ò kÖp� C[ vÂ� B` h̀ ] o[ q̀ _� [ q� Hl p[ m̀ q̀ � t eqd� ^r hqr o[ h� mol co[ j pÃ� pml oqp� [ ^qeseqè pÃ� [ k_� pm̀ ^e[ h
cr ` pqp�aol j �qd` �fr _ê e[ ovÃ�_epqoê q�[ _j ekepqo[ qel kÃ�[ k_�` _r ^[ qel k�_` m[ oqj ` kqpÀ
Pê kê p�[ k_�Or qekcpÂ�Al qd�^` kqò p�l oc[ kep̀ _�l r qekcp�al o�pqr _` kqpÃ�cesekc�qd` j �l mml oqr keqè p�ql
` umhl ò �k` t �` kseol kj ` kqpÃ�] r eh_�aoè k_pdempÃ�[ k_�` kfl v�ò ^ò [ qel k[ h�[ ^qeseqè pÀ

Bdeh_ò kÖp�C[ v�[ k_�Pê kê p



Er qr ò �Ph[ kp
Ll l gekc� [ d` [ _� ql � � � � � ê� � Ã� S[ [ _dv[ � ep� mò m[ oekc� al o� [ kl qd` o� qo[ kpal oj [ qes` � v` [ oÀ� Or o� moel oeqè p
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ql � h[ r k^d� pr ] ç̂ ` kqò p� [ q� K[ j [ h[ mr o[ � [ k_� M[ oev[ j j [ k[ d[ hheÃ� ` [ ^d� pr mml oqekc� [ ol r k_� � �
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p̀ osê ` �[ k_�cl l _�t l ogÃ�l khv�] ` pq�t epd` pÀÕ

��í �Soed[ oe�A[ ] r �IPSÃ�Sr m̀ oekq̀ k_` kq�l a�Pl hê ` Ã
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� � Ã� �Ã� � � À� �
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� � Sj q�¦ �Soe�Sr ò pd�A� Hl p[ m̀ q̀ � � Ã� � � À� �

� � Sj q�¦ �Soe�L[ uj [ mm[ �M�Kr kqd` ç� Hl p[ m̀ q̀ � � Ã� � � À� �

� � Soe�L[ q̀ �R[ j [ ^d[ k_o[ mm[ �J` ` k[ c[ o�S��
Dpdt [ o[ mm[ �Bdeqo[ c[ o

A[ hh[ oe � � Ã� � � À� �

� � Sj q�¦ �Soe�Jek[ ^d[ k_o[ �Kr j [ o�Fl ce� Hl p[ m̀ q̀ � � Ã� � � À� �

� � Sj qÀSr pj [ �N` j eo[ f�F l ce� Hl p[ m̀ q̀ � � Ã� � � À� �

� � Sj qÀPo[ j eh[ �K� A` hh[ oe � � Ã� � � À� �

� � Vef[ v[ k[ c[ o[ �Bl hh̀ c` � Hl p[ m̀ q̀ � � Ã� � � À� �

� � �Sj q�¦ �Soe�S[ kql pd�V�Sd` qqv R[ ê dr o � � Ã� � � À� �
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� � Sj q�@j ò ` k�A[ kr Hl p[ m̀ q̀ � Ã� � � À� �

� � Soe�V` ` o[ kk[ �Fl r _[ �� Mr k_[ oe � Ã� � � À� �

� � P�R�Ceueq�S` qqv� Kl mm[ h � Ã� � � À� �

� � Soe�CN�R[ f̀ pd�A[ ] r �A` hh[ oe � Ã� � � À� �

� � Sj q�Bd[ k_�] ` � Hl p[ m̀ q̀ � Ã� � � À� �

� � Soe�R�B��R[ cdr k[ qd Tl ok[ c[ hhr � Ã� � � À� �

� � Soe�P�P[ k_r �R[ kc[ e[ d Tl ok[ c[ hhr � Ã� � � À� �

� � Sj q�S�M�T�N[ k_eke A` hh[ ov � Ã� � � À� �

� � SoeÀ�R[ cd[ s` k_o[ S[ k_r o � Ã� � � À� �

� � Soe�F�V` kg[ q̀ pd Tl ok[ c[ hhr � Ã� � � À� �

� � Soe�F�Bdek[ ] [ p[ mm[ S[ k_r o � Ã� � � À� �

� � Sj qÀ�Fr hx[ o� Hl p[ m̀ q̀ � Ã� � � À� �

� � Soe�@] _r h�R[ pd` ` _� A[ kc[ hl ò � Ã� � � À� �
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