
� � � � �@q� [ �BOP� � �pe_` � ` s` kq�qeqh̀ _�×@�B[ hh�al o�Bhej [ q̀ �Jr pqê ` � [ k_�qd` �Bl j j l k
Hl j ` ÃØ� l oc[ kex` _� ] v�qd` �Bh[ ò qe[ k�UN�T` [ j � l k� � � �Nl s` j ] ` o� � � � � Ã� I�d[ _�qd`
moeseh̀ c` � l a� ò ah̀ ^qekc� l k� @pe[ Ûp� ^hej [ q̀ � ò [ heqè pÃ� _o[ t ekc� aol j � qd` � fl ekq
_l ^r j ` kq� l a�qd` �Bdr ô d` p� l a�qd` �Fhl ] [ h�Sl r qd�qd[ q� t ` �mò p` kq̀ _�ql �qd` �Hl hv
S` ` �ek�Jr hv�� � � � À

� � � � � � El o� r pÃ� qd` � ^hej [ q̀ � ^oepep� ep� kl q� j ` ò hv� [ k� ` kseol kj ` kq[ h� eppr ` í eq� ep� [
mol al r k_� j l o[ h� [ k_�pmeoeqr [ h� ^d[ hh̀ kc` À�Td` � _l ^r j ` kq� ^[ hhp�al o� [ k� ej j ` _e[ q̀
md[ p` l r q� l a� al ppeh� ar ` hpÃ� mol q̀ ^qel k� l a� al ò pqp� [ k_� ] el _es` opeqvÃ� ò ^l ckeqel k� l a
` ^l hl cê [ h� _` ] qÃ� ò f̀ ^qel k� l a� a[ hp` � pl hr qel kp� pr ^d� [ p� q̀ ^dkl ^o[ ^v� [ k_� qd`
aek[ k^e[ hex[ qel k� l a� k[ qr ò Ã� [ k_� mol sepel k� l a� fr pqÃ� kl kç_` ] qç̂ ò [ qekc� aek[ k^` � al o
[ _[ mq[ qel k� [ k_� Ll pp� [ k_� C[ j [ c` À� Ml pq� ej ml oq[ kqhvÃ� eq� ekpepqp� qd[ q� qdl p` � t dl
pr aà o� j l pqí qd` � ml l oÃ� Ik_ec` kl r p� m̀ l mh̀ pÃ� j eco[ kqpÃ� [ k_� t l j ` k� [ k_� ceohpí
j r pq�] ` �mh[ ^` _�[ q�qd` �^` kq̀ o�l a�[ kv�ò pml kp` À
��

�����@pe[ Ã�dl j ` �ql �j l ò �qd[ k�d[ ha�l a�qd` �t l oh_Ûp�ml mr h[ qel kÃ�ep�qd` �j l pq�_ep[ pq̀ oç
mol k` � ò cel k� l k� ` [ oqdÀ� Repekc� q̀ j m̀ o[ qr ò p� [ ò � ekq̀ kpeavekc� pql oj pÃ� ahl l _pÃ
_ol r cdqpÃ�[ k_�d` [ qt [ s` pÃ�qo[ kph[ qekc�ekql �al l _� [ k_� t [ q̀ o�ekp` ^r oeqvÃ�h[ k_�hl ppÃ
_epmh[ ^` j ` kqÃ�[ k_�_` ` m̀ kekc�ml s` oqvÀ�Bl [ pq[ h�[ k_�_` hq[ �[ ò [ p�ek�A[ kch[ _` pdÃ
Vè qk[ j Ã� qd` � Pdehemmek` pÃ� [ k_� Ik_l k` pe[ � a[ ^` � [ ^^` h̀ o[ qekc� p` [ � h̀ s` h� oep` � [ k_
h[ k_� pr ] pe_` k^` Ã� t deh̀ � ekh[ k_Ã� ò qò [ qekc� ch[ ^è op� ek� qd` � Hek_r � Kr pd� [ k_
Te] ` q[ k� Ph[ q̀ [ r � [ ò � ek^ò [ pekc� ahl l _p� [ k_� al ò pd[ _l t ekc� p` s` ò � t [ q̀ o
pdl oq[ c` p�al o�dr k_ò _p� l a� j ehhel kpÀ�Pol hl kc` _�d` [ qt [ s` p�ar oqd` o�pqo[ ek�d` [ hqd
pvpq̀ j p�[ k_�_` ` m̀ k�ek` nr eqè pÀ
�

�����Y` q�@pe[ �ep�[ hpl �[ �mh[ ^` �l a�dl m̀ À�Td` �^l kqek` kq�kl t �[ ^^l r kqp�al o�k` [ ohv�d[ ha
l a�k` t �chl ] [ h�ò k` t [ ] h̀ �` k` ocv�^[ m[ ^eqvÀ�@q�qd` �co[ ppol l qp�h̀ s` hÃ�^l j j r keqè p
[ ò � ò pql oekc� j [ kcol s` pÃ� j [ k[ cekc� t [ q̀ opd` _pÃ� [ k_� mo[ ^qê ekc� [ col ` ^l hl cvÃ
l aq̀ k� h̀ _� ] v� t l j ` kÃ� pqò kcqd` kekc� ò pehè k^` � t deh̀ � dl kl oekc� hl ^[ h� [ k_
Ik_ec` kl r p�gkl t h̀ _c` À

� � � � �Tdol r cd� l r o�^l hh̀ ^qes` �sl ê ` �ek�qd` �E@AB� [ k_�qd` �Bdr ô d` p� l a�qd` �Fhl ] [ h
Sl r qdÃ� I� ^[ hh� l k� cl s` okj ` kqpÃ� ekpqeqr qel kpÃ� [ k_� m̀ l mh̀ p� ql � ò ^l ckex` � qd[ q� qd`
^hej [ q̀ �^oepep�ep�ar k_[ j ` kq[ hhv�[ �nr ` pqel k�l a�fr pqê ` Ã�dr j [ k�_eckeqvÃ�[ k_�^[ ò �al o
l r o�^l j j l k�dl j ` í l k` �qd[ q�_` j [ k_p�pl he_[ oeqv�t eqd�qd` �j l pq�sr hk` o[ ] h̀ �[ k_
[ �m[ qd�l a�dl m̀ �[ k_�^l ks` opel kÀ�
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@�Bl j m[ o[ qes` �R̀ [ _ekc�l a�qd` �@SD@N�P̀ l mh̀ Ûp�@c` k_[ �[ k_�L[ r _[ ql �SeÛ

Bl kq̀ uqÂ�@�P` l mh̀ Öp�R` pml kp` �ql �[ �R` cel k�ek�Boepep��
� � � � � Td` � @SD@N� P` l mh̀ Ûp� @c` k_[ � l k� Bhej [ q̀ Ã
Ael _es` opeqvÃ� [ k_� Dk` ocv� ` j ` oc` _� aol j � [ � ò cel k[ h
c[ qd` oekc� ek� Kr [ h[ � Lr j mr oÃ� r keqekc� l s` o� aeaq̀ ` k
Sl r qd` [ pq� @pe[ k� ^eseh� pl ^è qv� l oc[ kex[ qel kpÀ� @p
M[ h[ vpe[ Ûp� @SD@N� Bd[ eoj [ kpdem� ^l k^hr _` p� [ k_� qd`
Pdehemmek` p� mò m[ ò p� ql � h̀ [ _Ã� qd` � @c` k_[ � ^[ hhp� l k
@SD@N� ql � j l s` � [ t [ v� aol j � al ppehçar ` hçò he[ kq� pvpq̀ j p
ql t [ o_� [ � m̀ l mh̀ ç̂ ` kq̀ ò _� ` ^l hl cê [ h� qo[ kpeqel k
col r k_` _�ek�fr pqê ` Ã�` ^l hl cê [ h�ekq̀ coeqvÃ�[ k_�mol q̀ ^qel k
l a�qdò [ q̀ k` _�` ^l pvpq̀ j pÀ
�����Td` �@c` k_[ �^oeqenr ` p�@SD@NÛp�` ^l kl j ê �j l _` h�[ k_
pqò pp` p� qd[ q� ^hej [ q̀ � _ep[ pq̀ opÃ� ] el _es` opeqv� hl ppÃ� [ k_
` k` ocv� ekfr pqê ` � qdò [ q̀ k� qd` � ò cel kÛp� ao[ ceh̀
` ^l pvpq̀ j p� [ k_� qd` � ar qr ò � l a� ^l j j r keqè p� _` m̀ k_` kq
l k�qd` j À�Tdep� ò ah̀ ^qel k�peqr [ q̀ p�qd` �@c` k_[ � t eqdek�qd`
j l o[ h� [ k_� ` qdê [ h� ao[ j ` t l og� l a� Pl m̀ � Eo[ k^epÛ� L[ r _[ ql
SeÛÃ� t dê d� r oc` p� dr j [ keqv� ql � hepq̀ k� ql � ×qd` � ^ov� l a� qd`
` [ oqd� [ k_� qd` � ^ov� l a� qd` � ml l oØ� [ k_� mr opr ` � ekq̀ co[ h
` ^l hl cvÀ

@�R` cel k�Tl l �Pò ^el r pÃ�Tl l �Vr hk` o[ ] h̀
� � � � �Sl r qd` [ pq�@pe[ �dl pqp�pl j ` � l a�qd` �t l oh_Ûp�j l pq�seq[ h
` ^l hl cê [ h� qò [ pr ò pÂ� ^l o[ h� ò ` apÃ� j [ kcol s` pÃ� al ò pqpÃ
[ k_�oes` opÀ�Y` q�eq�ep�decdhv�sr hk` o[ ] h̀ �ql �^hej [ q̀ �ej m[ ^qpÂ
pqol kc` o� pql oj pÃ� mol hl kc` _� _ol r cdqpÃ� [ k_� oepekc� d` [ q
_epmol ml oqel k[ q̀ hv� [ aà ^q� qd` � ml l ò pq� ^l j j r keqè pí
aepd` oal hgÃ�pj [ hh�a[ oj ` opÃ�ek_ec` kl r p�m̀ l mh̀ pÃ�[ k_�r o] [ k
ml l oÀ

�����Td` �Bl o[ h�Toe[ kch̀ Ã�ek^hr _ekc�qd` �V` o_` �Iph[ k_�P[ pp[ c`
¯VIP°� ek� qd` � Pdehemmek` pÃ� ep� [ � ] el _es` opeqv� dl qpml q� seq[ h� al o
ò cel k[ h� hes` hedl l _pÀ� Hl t ` s` oÃ� al ppeh� ar ` h� ` uqo[ ^qel kÃ
ek_r pqoe[ h�` um[ kpel kÃ�[ k_�_` pqor ^qes` �[ nr [ ^r hqr ò �qdò [ q̀ k
qd` p` �` ^l pvpq̀ j pÀ�
� � � � � Td` � Bl o[ h� Toe[ kch̀ � dl pqp� � � � � l eh� [ k_� c[ p� aè h_pÃ� [ k_
mh[ kk` _�l m̀ o[ qel kp�^l r h_�` um[ k_�` uqo[ ^qel k�[ ò [ p�aol j ��«
ql � � � « Ã� l s` oh[ mmekc� peckeaê [ kq� ^l o[ hÃ� j [ kcol s` Ã� [ k_
p` [ co[ pp� ` ^l pvpq̀ j pÀ� Ik� qd` � Pdehemmek` pÃ� j r hqemh̀ � LNF
q̀ oj ek[ hp� [ k_� c[ p�mh[ kqp� [ ò �mol ml p` _�ek�qd` �VIPÃ�oepgekc
d[ ] eq[ q�_` pqor ^qel kÃ�ek^ò [ p` _�pdemmekc�d[ x[ o_pÃ�[ k_�hl kcç
q̀ oj �al ppeh�ar ` h�_` m̀ k_` k^` À
� � � � � Td` � @c` k_[ � r oc` p� @SD@N� ql � _` peck[ q̀ � ^oeqê [ h
` ^l pvpq̀ j pí Bl o[ h� Toe[ kch̀ Ã� VIPÃ� Tr k� Mr pq[ md[ � P[ ogÃ
M` gl kc� C` hq[ í [ p� h̀ c[ hhv� mol q̀ ^q̀ _� kl çcl � xl k` pÃ
` j md[ pexekc� qd[ q� qd` eo� mò p` os[ qel k� ep� ` pp` kqe[ h� kl q� l khv
k[ qel k[ hhv� ] r q� chl ] [ hhv� al o� ] el _es` opeqvÃ� ^hej [ q̀ � pq[ ] eheqvÃ
[ k_�^l j j r keqv�pr oses[ hÀ

@�Boepep�Rl l q̀ _�ek�[ k�Duqo[ ^qes` �C` s` hl mj ` kq�Ml _` h
� � � � � Td` � @c` k_[ � e_` kqeaè p� Sl r qd` [ pq� @pe[ Ûp� ` ^l hl cê [ h
^oepep�[ p�pq̀ j j ekc�aol j �` uqo[ ^qes` �_` s` hl mj ` kqÂ�al ppehçar ` h
_` m̀ k_` k^` Ã� j l kl ^ol m� a[ oj ekcÃ� j ekekcÃ� [ k_� j [ og` qç
_oes` k� col t qdÀ� W` [ g� ` kseol kj ` kq[ h� ò cr h[ qel kp� [ k_
^l oml o[ q̀ � ekahr ` k^` � ` u[ ^` o] [ q̀ � qd` p` � qdò [ qpÀ� @SD@N
^l j j eqj ` kqp�r k_` o�qd` �P[ oep�@cò ` j ` kq�a[ eh�ql � [ heck�t eqd
qd` � �À� 8B� q[ oc` qÃ� h̀ [ sekc� ^l j j r keqè pí ` pm̀ ^e[ hhv
ek_ec` kl r p� col r mpÃ� aepd` oal hgÃ� [ k_� pj [ hh� a[ oj ` opí j l pq
sr hk` o[ ] h̀ À

Woeqq̀ k�] vÂ�EoÀ�D_t ek�@À�F[ oecr ` x
Du` ^r qes` �Ceò ^ql oÃ�Cel ^` p[ k�Sl ^e[ h�@̂qel k�B` kq̀ oÃ�Ooè kq[ h�Mek_l ol Ã�Pdehemmek` p

L` [ _�Bl ks` kl oÃ�Pol q̀ ^q�VIP�¯V` o_` �Iph[ k_�P[ pp[ c` °�Ml s` j ` kq



� � � � � Ik�h̀ pp�qd[ k�qt l �^` kqr oè pÃ�dr j [ keqv�d[ p�qo[ kpal oj ` _�eqp` ha�aol j � [ �mò _l j ek[ kqhv�or o[ h�pm̀ ^è p�ekql �[ k�r o] [ k� l k` À
Tl _[ vÃ�j l ò �qd[ k�d[ ha�l a�qd` �t l oh_Ûp�ml mr h[ qel k�hes` p�ek�^eqè pÃ�[ k_�] v�j e_ç̂ ` kqr ovÃ�k` [ ohv�p` s` k�ek�q̀ k�m̀ l mh̀ �t ehh�_l
pl À�Beqè p�[ ò �t e_` hv�ml oqo[ v` _�[ p�` kcek` p�l a�mol cò ppí ^` kq̀ op�l a�l mml oqr keqvÃ�ekkl s[ qel kÃ�[ k_�` aaê è k^vÀ�
�����Y` q�qdep�j ` qol ml heq[ k�_ò [ j �ò pqp�l k�[ k�` ^l hl cê [ h�_` ] q�qd[ q�ep�o[ me_hv�^l j ekc�_r ` À
�����Uo] [ k�[ ò [ p�l ^^r mv�l khv�[ �pj [ hh�ao[ ^qel k�l a�qd` �mh[ k` qÛp�h[ k_Ã�] r q�qd` v�^l kpr j ` �qd` �s[ pq�j [ fl oeqv�l a�eqp�ò pl r ô ` p
[ k_� c` k` o[ q̀ � j l pq� l a� eqp� ^[ o] l k� ` j eppel kpÀ� C` kpeqvÃ� l k^` � _` à k_` _� [ p� ` aaê è kqÃ� d[ p� ] ` ^l j ` � [ � j r hqemhè o� l a
^l kpr j mqel k� [ k_� t [ pq̀ À�Beqè p�pr oses` � ] v�ej ml oqekc�al l _Ã� t [ q̀ oÃ� ` k` ocvÃ� [ k_� j [ q̀ oe[ hp�aol j � ` ^l pvpq̀ j p�a[ o� ] ` vl k_
qd` eo� ] l o_` opÀ�Ds` ov�pgvhek` � ^[ pqp� [ � hl kc�pd[ _l t í l s` o�al ò pqp� ^h̀ [ ò _Ã�oes` op�_[ j j ` _Ã� j l r kq[ ekp� j ek` _Ã� [ k_�p` [ p
_` mh̀ q̀ _�ql �pr pq[ ek�r o] [ k�heà À
� � � � �Td` �ekao[ pqor ^qr ò � l a� j l _` ok�^eqè p� ò j [ ekp�ar k_[ j ` kq[ hhv� ` uqo[ ^qes` À�To[ kpml oq�pvpq̀ j pÃ�hl cepqê p�k` qt l ogpÃ� [ k_
_[ ehv�j l ] eheqv�[ ò �pqehh�h[ oc` hv�ml t ` ò _�] v�al ppeh�ar ` hpÀ�Ds` k�qd` �` um[ kpel k�l a�` h̀ ^qoê �s` dê h̀ p�l aà op�hej eq̀ _�ò hè a�t d` ò
` k` ocv� coe_p� ò j [ ek� _l j ek[ q̀ _� ] v� ^l [ h� [ k_� c[ pÀ� @q� qd` � p[ j ` � qej ` Ã� ^l k^ò q̀ � d[ p� ] ` ^l j ` � qd` � _` a[ r hq� ò pml kp` � ql
r o] [ k� col t qdÀ� Rl [ _pÃ� m[ s` j ` kqpÃ� [ k_� decdçoep` p� p` [ h� qd` � pl ehÃ� ekq̀ kpeavekc� ahl l _pÃ� _ovekc� [ nr eà opÃ� [ k_� ` o[ pekc
] el _es` opeqvÀ�B` j ` kq�mol _r ^qel k�[ hl k` �[ ^^l r kqp�al o�[ �peckeaê [ kq�pd[ ò �l a�chl ] [ h�^[ o] l k�` j eppel kpÃ�qr okekc�pd` hq̀ o�ekql
[ �peh̀ kq�[ ^^` h̀ o[ kq�l a�^hej [ q̀ �^d[ kc` À
�����Uo] [ kex[ qel k�[ hpl �c` k` o[ q̀ p�t [ pq̀ �[ q�[ �p^[ h̀ �qd[ q�k[ qr ò �^[ kkl q�[ ] pl o] À�L[ k_aehhp�l s` oahl t Ã�j ` qd[ k` �` p^[ m̀ p�ekql
qd` �[ qj l pmd` ò Ã�oes` op�^[ oov�r kqò [ q̀ _�p` t [ c` �ql �qd` �p` [ Ã�[ k_�ml hhr q̀ _�[ eo�] ` ^l j ` p�[ �m̀ oj [ k` kq�à [ qr ò � l a�^eqv�heà À
W[ pq̀ �ep�kl q�` hej ek[ q̀ _í eq�ep�j ` ò hv�_epmh[ ^` _Ã�l aq̀ k�ql �or o[ h�l o�j [ ocek[ hex` _�^l j j r keqè p�qd[ q�m[ v�qd` �` kseol kj ` kq[ h
moê ` �l a�r o] [ k�^l j al oqÀ
� � � � �Tdep� j ` qol ml heq[ k� j l _` h�ep�mol sekc�_[ kc` ol r phv�ao[ ceh̀ À�Bhej [ q̀ ç_oes` k�_ep[ pq̀ op� ` uml p` �dl t �nr ê ghv�^` kqo[ hex` _
pvpq̀ j p�a[ eh�r k_` o�pqò ppÀ�H` [ qt [ s` p�l s` ot d` hj �ml t ` o�coe_pÃ�ahl l _p�m[ o[ hvx` �qo[ kpml oqÃ�[ k_�^l [ pq[ h�j ` c[ ^eqè p�[ ^ol pp
@pe[ �a[ ^` �` uepq̀ kqe[ h�qdò [ qp�aol j �oepekc�p` [ pÀ�Td` �j l ò �^eqè p�^l k^` kqo[ q̀ �m̀ l mh̀ �[ k_�ò pl r ô ` pÃ�qd` �j l ò �sr hk` o[ ] h̀
qd` v�] ` ^l j ` À
���� �Y` q�qd` �[ kpt ` o�ep�kl q�ql �[ ] [ k_l k�^eqè pÀ�Uo] [ kex[ qel k�eqp` ha�ep�kl q�ekd` ò kqhv�_` pqor ^qes` í r o] [ k�` u^` pp�epÀ�Wd[ q�ep
ò nr eò _�ep�[ �_` ^epes` �pdeaq�ql t [ o_�ò c` k` o[ qes` �r o] [ k�ar qr ò pÀ�Tdep�^[ hhp�al o�[ �ar k_[ j ` kq[ h�ò qdekgekc�l a�dl t �^eqè p�[ ò
_` peck` _Ã� ml t ` ò _Ã� [ k_� cl s` ok` _Â� ò mh[ ^ekc� hek` [ o� ×q[ g` êj [ g` êt [ pq̀ Ø� pvpq̀ j p� t eqd� ^eô r h[ o� ` ^l kl j è pÄ� j l sekc
[ t [ v�aol j �al ppehçar ` h�_` m̀ k_` k^` �ql t [ o_�_` ^` kqo[ hex` _� ò k` t [ ] h̀ � ` k` ocvÄ�ò _` peckekc�r o] [ k�pm[ ^` p�ql � ò pql ò �pl eh
m̀ oj ` [ ] eheqvÃ� j [ k[ c` � t [ q̀ o� k[ qr o[ hhvÃ� [ k_� kr oqr ò � ] el _es` opeqvÄ� eks` pqekc� ek� mr ] hê � cò ` k� pm[ ^` pÃ� r o] [ k� [ coê r hqr ò Ã
[ k_� ` ^l hl cê [ h� ` _r ^[ qel k� qd[ q� ò ^l kk` ^q� ^eqv� _t ` hh̀ op� ql � k[ qr o[ h� ^v^h̀ pÄ� [ k_� ` k^l r o[ cekc� j l ò � ] [ h[ k^` _Ã
_` ^` kqo[ hex` _�_` s` hl mj ` kq�pl �or o[ h�^l j j r keqè p�[ ò �pqò kcqd` k` _�[ k_�^eqè p�ò hè s` _�l a�^dol kê �l s` oç̂ l k^` kqo[ qel kÀ
� � � � �@q�eqp�^l ò Ã�qd` �^oepep� l a� r o] [ kex[ qel k�ep�kl q� l khv� q̀ ^dkê [ h� ] r q� j l o[ hÀ�@p�L[ r _[ ql �SeÛ�ò j ek_p�r pÃ�dr j [ k�mol cò pp
^[ kkl q� ] ` � ] r ehq� ek� epl h[ qel k� aol j � ^ò [ qel kÀ� Beqè p� qd[ q� moel oeqex` � ^l kpr j mqel k� l s` o� ^l j j r kel k� ` pqo[ kc` � r p� aol j � qd`
D[ oqdí [ k_�aol j �l k` �[ kl qd` oÀ
�����Uo] [ kex[ qel k�t [ p�l k^` �d[ eh̀ _�[ p�dr j [ keqvÛp�qoer j md�l s` o�k[ qr ò À�Tl _[ vÃ�eq�pq[ k_p�[ p�[ �t [ okekcÀ�Td` �^dl ê ` �] ` al ò
r p�ep�pq[ ogÂ�ò ej [ cek` �qd` �^eqv�[ p�[ �hesekcÃ�^[ oekc�^l j j r keqv�t eqdek�qd` �D[ oqdÛp�hej eqpÃ�l o�^l kqekr ` �_l t k�[ �m[ qd�t d` ò �qd`
j ` qol ml heq[ k�_ò [ j �^l hh[ mp` p�r k_` o�eqp�l t k�` ^l hl cê [ h�t ` ecdqÀ
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������Iq�^[ hhp�al o�[ �pdeaq�ek�m̀ opm̀ ^qes` Â�k[ qr ò �pdl r h_�kl q�] ` �qò [ q̀ _�[ p�[ k�` k_h̀ pp�ò pl r ô ` Ã�kl o�m̀ l mh̀ �[ p�^l hh[ q̀ o[ h�al o
col t qdÀ� @� k` t � _` s` hl mj ` kq� j l _` h� ep� k` ` _` _Ã� ] [ p` _� l k� ^hej [ q̀ � fr pqê ` Ã� ] el _es` opeqv� ^l kp` os[ qel kÃ� [ k_� oecdqp� l a
sr hk` o[ ] h̀ �ml mr h[ qel kpÀ�D̂ l hl cê [ h�ò pml kpe] eheqv�j r pq�] ` �ekq̀ co[ q̀ _�ekql �` ^l kl j ê Ã�pl ^e[ hÃ�[ k_�ml heqê [ h�pvpq̀ j pÀ

R` f` ^qekc�E[ hp` �Sl hr qel kp�[ k_�El ppeh�C` m̀ k_` k^v
� � � � � Td` � @c` k_[ � ò f̀ ^qp� a[ hp` � ^hej [ q̀ � pl hr qel kp� qd[ q� mol hl kc� al ppeh� ar ` h� ò he[ k^` Â� LNFÃ� ^[ o] l k� ^[ mqr ò Ã� ] el ar ` hpÃ
[ j j l ke[ Ã� [ k_� dv_ol c` k� q̀ ^dkl hl cè pÀ� Ikpq̀ [ _Ã� eq� [ _sl ^[ q̀ p� c` kr ek` � ò k` t [ ] h̀ � ` k` ocvÃ� ^l j j r keqvçh̀ _� ekeqe[ qes` pÃ
[ k_�[ col ` ^l hl cê [ h�al l _�pvpq̀ j pÀ
�����Pl m̀ �Eo[ k^ep�r k_` op^l ò p�qdep�ek�L[ r _[ ql �SeÛ� k̄l À�� � °Ã�r ocekc�r oc` kq�ml hê v�_` s` hl mj ` kq�ql �ò _r ^` �` j eppel kp�[ k_
` um[ k_�ò k` t [ ] h̀ �` k` ocv�[ ^^` ppÀ�Al qd�qd` �@c` k_[ �[ k_�qd` �` k^v^hê [ h�^[ hh�al o�[ �a[ eo�md[ p` l r q�l a�^l [ h�[ k_�c[ pÃ�o[ qd` o
qd[ k�^l pj ` qê �×qo[ kpeqel k�` k` ocvØ�pl hr qel kpÀ

Hr j [ k�RecdqpÃ�Ik_ec` kl r p�Kkl t h̀ _c` Ã�[ k_�qd` �Pol q̀ ^qel k�l a�C` à k_` op
� � � � � Td` � @c` k_[ � ` j md[ pex` p� dr j [ k� oecdqpÃ� kl qekc� ` kseol kj ` kq[ h� _` à k_` op� a[ ^` � ekqej e_[ qel kÃ� sel h̀ k^` Ã� [ k_� ` s` k
_` [ qdÀ� Pol q̀ ^qekc� qd` p` � [ _sl ^[ q̀ p� ep� ` pp` kqe[ h� al o� ò cel k[ h� ` ^l hl cê [ h� [ k_� pl ^e[ h� pq[ ] eheqvÀ� Ik_ec` kl r p� gkl t h̀ _c` Ã
ol l q̀ _�ek�d[ oj l kv�t eqd�k[ qr ò Ã�ep�^or ^e[ h�al o�] el _es` opeqv�mol q̀ ^qel k�[ k_�` k` ocv�qo[ kpeqel kÃ�ò ah̀ ^qekc�L[ r _[ ql �SeÛÛp�^[ hh
ql �p[ à cr [ o_�qd` �ml l ò pq�[ k_�ò pm̀ ^q�hl ^[ h�^l j j r keqè p�¯LS�kl pÀ�� � Ã�� � � °À

Ikq̀ co[ h�D̂ l hl cv�[ k_�qd` �P[ qd�El ot [ o_
� � � � � Ikq̀ co[ h�` ^l hl cv�^l kk` ^qp�` kseol kj ` kq[ hÃ�pl ^e[ hÃ�` ^l kl j ê Ã� [ k_�^r hqr o[ h�_ej ` kpel kpÀ�Pl m̀ �Eo[ k^ep�decdhecdqp�qd`
ekq̀ ô l kk` ^q̀ _�k[ qr ò �l a�^oep` pÃ�` j md[ pexekc�qd[ q�] el _es` opeqv�hl ppÃ�al l _�ekp` ^r oeqvÃ�[ k_�^l j j r keqv�_epmh[ ^` j ` kq�[ ò
ekp` m[ o[ ] h̀ �¯LS�kl À�� � � °À�Td` �@c` k_[ �j eool op�qdep�m̀ opm̀ ^qes` Ã�[ _sl ^[ qekc�^hej [ q̀ �[ ^qel k�ekq̀ oqt ek` _�t eqd�fr pqê ` �[ k_
pr pq[ ek[ ] eheqvÀ

Td` �Rl h̀ �l a�@SD@N�[ k_�qd` �Pol j ep` �l a�L` [ _` opdem
� � � � � @p� qd` � Pdehemmek` p� [ ppr j ` p� @SD@N� Bd[ eoj [ kpdemÃ� eq� d[ p� [ � r kenr ` � l mml oqr keqv� ql � [ ^q� _` ^epes` hvÀ� Td` � @c` k_[
l r qhek` p� g` v� moel oeqè pÂ� mol q̀ ^q� ^oeqê [ h� ] el _es` opeqv� [ ò [ pÄ� pqò kcqd` k� ^hej [ q̀ � ^l j j eqj ` kqp� ql � j ` ` q� qd` � �À� 8B� q[ oc` qÄ
d[ hq�al ppeh�ar ` h� ` um[ kpel kÄ�_` à k_� ` kseol kj ` kq[ h� [ _sl ^[ q̀ pÄ� ò _eò ^q� ^hej [ q̀ � aek[ k^` � ql t [ o_�hl ^[ h� ^l j j r keqè pÄ� [ k_
h̀ c[ hhv� ò ^l ckex` � ` kseol kj ` kq[ h� oecdqpÀ� @̂ dè sekc� qdep� _` j [ k_p� j l o[ h� ^l r o[ c` Ã� ml heqê [ h� t ehhÃ� [ k_� [ � t ehhekck` pp� ql
^d[ hh̀ kc` �` kqò k^d` _�` ^l kl j ê �ekq̀ ò pqpÀ

Bl k^hr pel kÂ�Repekc�ql �qd` �Ml o[ h�Ij m̀ o[ qes`
� � � � � Sl r qd` [ pq� @pe[ Ûp� ` ^l hl cê [ h� qò [ pr ò pí Bl o[ h� Toe[ kch̀ Ã� VIPÃ� M` gl kc� j [ kcol s` pÃ� [ k_� ek_ec` kl r p� h[ k_pí dl h_
ekqoekpê �s[ hr ` � ] ` vl k_� ò pl r ô ` pÀ�Td` �P` l mh̀ Ûp�@c` k_[ � [ heckp� t eqd�qd` �Recdqp� l a�N[ qr ò �moek^emh̀ Ã� ` j md[ pexekc�qd[ q
` ^l pvpq̀ j p�[ ò �pr ] f̀ ^qp�t eqd�qd` �oecdq�ql �` uepq�[ k_�qdoes` À
� � � � �L[ r _[ ql �SeÛ�` ^dl ` p�qdep�` qdê [ h�ej m̀ o[ qes` Ã�^l k_` j kekc� [ kqdol ml ^` kqoepj � [ k_� [ _sl ^[ qekc�` ^l hl cê [ h�^l ks` opel k
¯LS� kl pÀ� � � Ã� � � Ã� � � � ê� � � Ã� � � � °À� Pol q̀ ^qekc� qd` � ` kseol kj ` kq� j r pq� ^` kq̀ o� fr pqê ` Ã� ek^hr _ekc� qd` � sl ê ` p� l a� ek_ec` kl r p
m̀ l mh̀ pÃ� aepd` oal hgÃ� [ k_� ` kseol kj ` kq[ h� _` à k_` opÀ� Av� ` j ] o[ ^ekc� ` ^l hl cê [ h� ^l ks` opel kÃ� @SD@N� ^[ k� al pq̀ o� [ � sepel k
t d` ò � dr j [ k� _eckeqv� [ k_� k[ qr ò Ûp� ekq̀ coeqv� [ ò � ò pm̀ ^q̀ _� ql c` qd` oÃ� l aà oekc� dl m̀ � al o� pr pq[ ek[ ] h̀ � [ k_� ` nr eq[ ] h̀
ò cel k[ h�_` s` hl mj ` kqÀ�







�����@̂ ol pp�qd` �` j ` o[ h_�[ ô dem̀ h[ cl p�l a�Sl r qd` [ pq�@pe[ Ã�ep�[ �peh̀ kq�t [ o�ç�kl q�al r cdq�t eqd�[ oqehh̀ ovÃ�] r q�t eqd�l eh�oecpÃ�^l [ h
mh[ kqpÃ� [ k_� qd` � phl t Ã� pr aal ^[ qekc� ^ò ` m� l a� oepekc� qe_` pÀ� Eol j � qd` � se] o[ kq� ò ` ap� l a� qd` � Bl o[ h� Toe[ kch̀ � ql � qd` � j epqç
pdol r _` _� al ò pqp� l a� qd` � M` gl kc� C` hq[ Ã� [ k_� ^l [ pq[ h� t ` qh[ k_pÃ� qd[ q� pr pq[ ek� l s` o� � � � � j ehhel k� m̀ l mh̀ Ã� qd` � ` ^l hl cê [ h
d` [ oq] ` [ q�l a�Sl r qd` [ pq�@pe[ �ep�ahr qq̀ oekcÀ�Iq�d[ p�] ` ^l j ` �qd` � j l pq�^hej [ q̀ çsr hk` o[ ] h̀ � [ k_�] el _es` opeqv�dl qpml q�[ j l kc
t l oh_�ò cel kpÀ�H` [ qt [ s` p�[ ò �p^l ô dekc�^ol mpÃ�ahl l _p�[ k_�qvmdl l kp�[ ò �h̀ s` hekc�^l [ pq[ h�sehh[ c` pÃ�[ k_�oepekc�p` [ p�[ ò
ò _o[ t ekc�l r o�j [ mp�ê�r k_` oj ekekc�al l _Ã�t [ q̀ oÃ�hes` hedl l _Ã�d` [ hqd�[ k_�dl r pekc�p` ^r oeqvÀ
�����Ok�O^ql ] ` o�� � Ã�� � � � Ã�[ �r keaè _�sl ê ` �ç� � � � �@SD@N�P` l mh̀ Ûp�@c` k_[ �l k�Bhej [ q̀ Ã�Ael _es` opeqvÃ�[ k_�Dk` ocv�ê�j ` q
ek� ^l kà ò k^` � ql � [ __ò pp�qdep� ^d[ hh̀ kc` � l a� pr oses[ hÀ�R` mò p` kqekc� [ � ^l [ heqel k� l a� _eaà ò kq� m̀ l mh̀ Ûp� j l s` j ` kqpÃ� ^eseh
pl ^è qv� l oc[ kex[ qel kpÃ� a[ eqd� l oc[ kex[ qel kpÃ� c[ p� [ k_� ^l [ hç[ aà ^q̀ _� ^l j j r keqè pÃ� aepd` oal hgÃ� a[ oj ` opÃ� t l og` opÃ� t l j ` k
[ k_� vl r qd� qd` v� mol aeh̀ _� ` ^l hl cê [ h� [ k_� ^hej [ q̀ � ^l k^` okp� [ k_� ej m[ ^qp� ek� qd` � ò cel k� [ k_� _ep^r pp` _� qd` eo� pvpq̀ j ê
^[ r p` pÀ�Td` �� � � � �@SD@N�P` l mh̀ Ûp�@c` k_[ �eppr ` _�[ �_` aekeqes` �j [ k_[ q̀ �` k_l op` _�] v�qdeoqv�l oc[ kex[ qel kpÂ�qd` �` o[ � l a
mol aeqç_oes` k� _` pqor ^qel k� j r pq� ` k_À� Sl r qd` [ pq� @pe[ Ûp� pr oses[ h� _` j [ k_p� ` nr eq[ ] h̀ Ã� dr j [ k` Ã� [ k_� ar k_[ j ` kq[ hhv
pr pq[ ek[ ] h̀ � _` s` hl mj ` kq� ol l q̀ _� ek� ^hej [ q̀ � fr pqê ` � [ k_� ekq̀ co[ h� ` ^l hl cv� qd[ q� j r pq� m̀ os[ _` � ` s` ov� a[ ^` q� l a� @SD@NÛp
` ^l kl j ê � [ k_� pl ^e[ h� mehh[ opÀ� Tdep� t ehh� pr pq[ ek� qd` � mh[ k` qÃ� dr j [ k� ] ` ekcp� m[ oqê r h[ ohv� qd` � j l pq� j [ ocek[ hex` _� l k� qd`
aol kqhek` p�l a�qd` �^oepepÃ�[ k_�[ hh�heà �] ` hl t �t [ q̀ o�[ k_�l k�h[ k_Ã�kl q�[ p�[ k�[ aq̀ oqdl r cdq�ql �FCPÃ�] r q�[ p�qd` �s` ov�] ` _ol ^g�l a
l r o�pr oses[ hÀ
� � � � � C` pmeq̀ � qd` p` � ah[ pdekc� ò _� hecdqpÃ� qd` � mò s[ ehekc� @SD@N� _` s` hl mj ` kq� j l _` h� ò j [ ekp� qo[ mm̀ _� ek� [ k� ` uqo[ ^qes`
^v^h̀ À� Tl mç_l t k� [ k_� j [ og` qç̂ ` kqoê Ã� @SD@N� moel oeqex` p� ^l oml o[ q̀ � _ese_` k_p� l s` o� ^l j j r keqv� ò pehè k^` Ã� ` aà ^qes` hv
_epj [ kqhekc� eqp� l t k� k[ qr o[ h� _` à kp` pÀ� Td` � j l pq� [ h[ oj ekc� ò s` h[ qel k� l a� qd` � � � � � � @c` k_[ � ep� qd` � ek_r pqoe[ h� pè c` � l a
j [ oek` �aol kqè opÀ�Br oò kqhvÃ�� � � � l eh�[ k_�c[ p�aè h_p�_l q�qd` �Bl o[ h�Toe[ kch̀ À�Ia�mol ml p` _�` um[ kpel kp�mol ^` ` _Ã�al ppeh�ar ` h
` uqo[ ^qel k�t ehh�fr j m�aol j �^l s` oekc��« �l a�qdep�ò cel k�ql �[ �pq[ cc` oekc�� � « �ç�[ k�` uepq̀ kqe[ h�qdò [ qÀ�Td` p` �` uqo[ ^qel k�] hl ^gp
l s` oh[ m� t eqdÂ� � � « � l a� qd` � ò cel kÛp� ^l o[ h� ò ` apÃ� � � « � l a� eqp� j [ kcol s` pÃ� � � « � l a� eqp� p` [ co[ pp� ` ^l pvpq̀ j pÀ� Er oqd` oÃ� qd`
mol heà o[ qel k�l a�Lenr ` aè _�N[ qr o[ h�F[ p�¯LNF°�q̀ oj ek[ hpí j [ kv�t eqdek�� � �gehl j ` q̀ op�l a�p` kpeqes` �ò ` apí qdò [ q̀ kp�ql �hl ^g
qd` � ò cel k� ekql � _` ^[ _` p� l a� ^[ o] l k� _` m̀ k_` k^` À� Td` � P` l mh̀ Ûp� @c` k_[ � _` j [ k_p� qd[ q� qd` p` � [ ò [ pÃ� [ hl kcpe_` � qd`
V` o_` �Iph[ k_�P[ pp[ c` �[ k_�Tr k�Mr pq[ md[ �P[ ogÃ�] ` �_` ^h[ ò _�ÕNl çFl �Zl k` pÕ�al o�` uqo[ ^qes` �ek_r pqoè pÀ
� � � � � Ok` � l a� qd` � pd[ om̀ pq� ^oeqenr ` p� ek� qd` � @c` k_[ � ep� qd` � ò f̀ ^qel k� l a� Õa[ hp` � pl hr qel kpÀÕ� Td` � ^l [ heqel k� t [ okp� qd[ q
q̀ ^dkl hl cè p� heg` � B[ o] l k� B[ mqr ò � [ k_� Sql o[ c` � ¯BBUS°Ã� [ j j l ke[ � ^l çaeoekcÃ� [ k_� h[ oc` çp^[ h̀ � ] el ar ` hp� [ ò � l aq̀ k
Õcò ` kt [ pdekc�Õ�_` peck` _�ql �mol hl kc�qd` �heà �l a�qd` �al ppeh�ar ` h�ek_r pqovÀ�Td` �@SD@N�P` l mh̀ Ûp�@c` k_[ �_` j [ k_p�[ �mesl q
ql t [ o_�Cepqoe] r q̀ _�R` k` t [ ] h̀ �Dk` ocv�¯CRD°�[ k_�[ col ` ^l hl cví pvpq̀ j p�qd[ q�` j ml t ` o�hl ^[ h�^l j j r keqè p�o[ qd` o�qd[ k
^` kqo[ hexekc� ml t ` o� ek� qd` � d[ k_p� l a� ^l oml o[ qel kpÀ� Iq� ^[ hhp� al o� [ k� r oc` kq� md[ p` çl r q� l a� ^l [ h� [ k_� [ � ò f̀ ^qel k� l a� [ kv
ò cr h[ ql ov�Õhl l mdl h̀ pÕ�qd[ q�[ hhl t �^l [ h�mh[ kqp�ql �pq[ v�l m̀ k�r k_` o�qd` �cr ep` �l a�` uqo[ ^qekc�qo[ kpeqel k�j ek` o[ hpÀ



� � � Ok� S` mq̀ j ] ` o� � �Ã� � � � � Ã� ^dr ô d� ] ` hhp� o[ kc� qdol r cdl r q
qd` �_[ v�ek�Lem[ Ã�A[ q[ kc[ pÀ�Td` eo�` ^dl �t [ p�j l ò �qd[ k�[ �^[ hh
ql �mo[ v` oí eq� t [ p� [ k� [ h[ oj À�Td` �oekcekc�peck[ h̀ _�pl he_[ oeqv
t eqd� qdl r p[ k_p� l a� Eehemekl p� t dl � j [ ô d` _� k[ qel kt e_` � ql
mol q̀ pq� j [ ppes` � ^l oor mqel k� hekg` _� ql � [ kl j [ hl r p
cl s` okj ` kq� ahl l _� ^l kqol h� mol f̀ ^qpÀ� @q� qd` � p[ j ` � qej ` Ã� qd`
] ` hhp� ^[ ooè _� [ � _` ` m̀ o� ò pl k[ k^` Ã� ^[ hhekc� [ qq̀ kqel k� ql � qd`
^hej [ q̀ � ^oepep� [ k_�eqp� t l op` kekc�ej m[ ^qp� l k�A[ q[ kc[ pÃ�qd`
Pdehemmek` pÃ�[ k_�qd` �t l oh_�] ` vl k_À
�@̂ ol pp�qd` �^l r kqovÃ�qd` �Bdr ô d�d[ p�^l kpepq̀ kqhv�` j ` oc` _
[ p� [ � pqol kc� [ hhv� ek� qd` � pqor cch̀ � al o� ^hej [ q̀ � fr pqê ` Ã
m[ oqê r h[ ohv� al o� sr hk` o[ ] h̀ � ^l j j r keqè pÀ� Ik� A[ q[ kc[ pÃ� qdep
pl he_[ oeqv� ep� ` pm̀ ^e[ hhv� peckeaê [ kqÀ� Td` � mol sek^` � dl pqp
p` s` o[ h�^l [ hçaeò _�ml t ` o�mh[ kqpÃ�ek^hr _ekc�l k` �l a�qd` �l h_` pq
l m̀ o[ qekc� ^l [ h� a[ ^eheqè p� ek� qd` � Pdehemmek` pÀ� El o� _` ^[ _` pÃ
qdep�d[ p�mh[ ^` _�A[ q[ kcr ` »l p� [ q�qd` �^` kq̀ o� l a� ] [ qqh̀ p� l s` o
mr ] hê �d` [ hqdÃ�hes` hedl l _pÃ�[ k_�` ^l hl cê [ h�pr pq[ ek[ ] eheqvÀ
��@p�qd` �^hej [ q̀ �^oepep�[ ^^` h̀ o[ q̀ p�ek�] l qd�pm̀ ` _�[ k_�p^[ h̀ Ã
qd` � al ppeh� ar ` h� ek_r pqov� d[ p� ` um[ k_` _� ek� k` t � al oj pÀ
A[ q[ kc[ p�d[ p�] ` ^l j ` �[ �dl qpml q�l a�qd` �^l r kqovÛp�al ppeh�c[ p
ek_r pqovÃ� ^r oò kqhv� dl pqekc� � À� � cec[ t [ qqp� l a� c[ p� ^[ m[ ^eqv
[ k_�qt l � l m̀ o[ qel k[ h�henr ` aè _�k[ qr o[ h�c[ p� ¯LNF°� q̀ oj ek[ hpÀ
Bl j j r keqè p�_eò ^qhv� ` um̀ oè k^` �qd` �ej m[ ^qp� l a�qdep�_eoqvÃ
^l pqhvÃ�[ k_�_` pqor ^qes` �` k` ocv�pvpq̀ j À
� � � El hhl t ekc� qd` � ql hhekc� l a� qd` � ] ` hhpÃ� qd` � ^hej [ q̀ � fr pqê `
pqor cch̀ � ek� A[ q[ kc[ p� ekq̀ kpeaè _À� Tdol r cd� ^hej [ q̀ � ] eg`
oe_` pÃ� mo[ v` o� o[ hhè pÃ� [ k_� ^[ k_h̀ hecdqekc� ^` ò j l kè pÃ
^l j j r keqè pí pr mml oq̀ _� ] v� qd` � Bdr ô dí pr pq[ ek` _� [
m̀ opepq̀ kq� _` à kp` � l a� qd` � ` kseol kj ` kqÃ� ar haehhekc� qd` eo� ol h̀
[ p� pq̀ t [ o_p� l a� F l _Ûp� ^ò [ qel kÀ� Td` p` � ` aal oqp� d[ s` � h̀ _� ql
^l k^ò q̀ � sê ql oè p� [ c[ ekpq� al ppeh� c[ p� mol f̀ ^qpÃ� [ hhl t ekc
^l j j r keqè p�ql �] ò [ qd` �[ �heqqh̀ �` [ pè oÀ

� � N` [ ohv� qt l � j l kqdp� h[ q̀ oÃ� l k� Nl s` j ] ` o� � � Ã� @v[ h[
Bl oml o[ qel kÛp� @B� Dk` ocv� ¯@BDN°� _ol mm̀ _� eqp� mh[ kk` _
�Ã� � � çj ` c[ t [ qq� ^l j ] ek` _ç̂ v^h̀ � ml t ` o� mh[ kq� [ k_� LNF
q̀ oj ek[ hÃ�^eqekc�[ �pdeaq�ql t [ o_�^h̀ [ k` o�[ k_�j l ò �ò he[ ] h̀
ò k` t [ ] h̀ �` k` ocv�pl r ô ` p�pr ^d�[ p�pl h[ o�[ k_�t ek_À�Tdep
_` ^epel k�al hhl t ` _�v` [ op�l a�l oc[ kex` _�mol q̀ pqp�[ k_�^hl p`
j l keql oekc� ] v� ^l j j r keqè p� ek� A[ q[ kc[ p� [ k_� M` qol
M[ keh[ Ã� ek^hr _ekc� [ k� O^ql ] ` o� � � [ ^qel k� t d` ò � ò pe_` kqp
p` kq� [ k� l m̀ k� h̀ qq̀ o� _` j [ k_ekc� qd` � mol f̀ ^qÛp
^[ k^` hh[ qel kÀ
� Ml j ` kqr j � ^l kqekr ` _� ql � ] r eh_À� Jr pq� qt l � _[ vp� ] ` al ò
Bdoepqj [ pÃ�A[ q[ kcr ` »l pí ql c` qd` o�t eqd�Bh̀ [ k�@eo�al o�@hh
A[ q[ kcr ` »l p� ¯B@A@T@NF°� [ k_� qd` � Pdehemmek`
Ml s` j ` kq� al o� Bhej [ q̀ � Jr pqê ` í ^` h̀ ] o[ q̀ _� [ kl qd` o
sê ql ov� [ p� VIRDS� Dk` ocv� Bl oml o[ qel k� pr pm̀ k_` _� eqp
mol ml p` _� � � � � MW� LNF� mol f̀ ^q� _r ` � ql � r kpq[ ] h̀ � c[ p
pr mmhè pÀ� Td` p` � pr ^^` ppes` � t ekp� mol q̀ ^q� kl q� l khv
^l j j r keqv�d` [ hqd�] r q�[ hpl �qd` �] el _es` opeqv�l a�qd` �V` o_`
Iph[ k_�P[ pp[ c` �[ k_�qd` �ekq̀ coeqv�l a�F l _Ûp�^ò [ qel kÀ
� � El ppeh� c[ p� [ k_� l qd` o� al ppeh� ar ` hp� d[ s` � mol s` k
r kò he[ ] h̀ � [ k_� r kpr pq[ ek[ ] h̀ À� Td` eo� r kpq[ ] h̀ � pr mmhv
^d[ ekp� r k_` oj ek` � ^h[ ej p� l a� _` s` hl mj ` kq� t deh̀
` uml pekc� ^l j j r keqè p� ql � p` oel r p� d` [ hqd� oepgpÀ� Ik
A[ q[ kc[ p� BeqvÃ� ò pmeo[ ql ov� ekà ^qel kp� [ k_� dvm̀ oq̀ kpel k
o[ kg�[ j l kc�qd` �j l pq�^l j j l k�ehhk` pp` p�ò ml oq̀ _�] v�qd`
hl ^[ h�d` [ hqd�l aaê ` À
�� �Td` �^hej [ q̀ �^oepep�ep�r hqej [ q̀ hv�[ �o[ ^` � [ c[ ekpq�qej ` í [
ò pl r ô ` �pnr [ k_` ò _�t d` k�^l oml o[ qel kp�moel oeqex` �mol aeq
l s` o� m̀ l mh̀ � [ k_� qd` � mh[ k` qÀ� Ikpmeò _� ] v� L[ r _[ ql � SeÛÃ
qd` p` �sê ql oè p�[ aaeoj �qd` �ml t ` o�l a�[ �r keq̀ _�aol kq�[ j l kc
^l j j r keqè pÃ� qd` � Bdr ô dÃ� [ k_� ^eseh� pl ^è qvÀ� Tl c` qd` oÃ
A[ q[ kc[ p�d[ hq̀ _�k` [ ohv�� Ã� � � �MW�l a�al ppeh�ar ` h�mol f̀ ^qpÀ
Wd` k�qd` �] ` hhp�o[ kc� l k�S` mq̀ j ] ` o� � �Ã�qd` v�^[ ooè _�kl q
l khv�t [ okekcÃ�] r q�dl m̀ í [ �pl r k_�^l j j r keqè p�t ehh�^[ oov
al ot [ o_�ek�qd` eo�^l kqekr ekc�aecdq�al o�^hej [ q̀ �fr pqê ` À



Iqp�] hr ` moekq�al o�[ �_eaà ò kq�gek_�l a�ò cel k[ h�^l l m̀ o[ qel k�ò pqp�l k�al r o�g` v�mehh[ opÂ
�ÀR` ^l ckeqel k� l a� Hepql oê [ h� R` pml kpe] eheqv� ek� t dê d� qd` � Fhl ] [ h� Nl oqd� j r pq� [ ^gkl t h̀ _c` � eqp� depql oê [ h� ol h̀ � [ k_

^l kqoe] r qel k� ek� qd` � ^hej [ q̀ � ^oepepÀ� Td` � @c` k_[ � ^[ hhp� al o� [ � qo[ kpm[ ò kq� [ k_� [ ^^` ppe] h̀ � Ll pp� [ k_� C[ j [ c` � Er k_Ã
aek[ k^` _� ] v� _` s` hl m̀ _� k[ qel kpÃ� ql � pr mml oq� qd` � Sl r qd` [ pq� @pe[ k� ^l j j r keqè p� [ hò [ _v� hl pekc� qd` eo� dl j ` p� [ k_
hes` hedl l _pÀ

� ÀTd` �� � %� � �Vepel k�ek�[ heckj ` kq�t eqd�qd` �Kr kj ekcçMl kqò [ h�Fhl ] [ h�Ael _es` opeqv�Eo[ j ` t l ogÃ�t d` ò ek�@SD@N�j r pq
^l j j eq�ql �mol q̀ ^qekc�� � « �l a�eqp�h[ k_�[ k_�p` [ �] v�� � � � À�Tdep�ep�[ ] l r q�ò pql oekc�_` co[ _` _�` ^l pvpq̀ j pÃ�[ k_�qd` eo
ekq̀ ô l kk` ^q̀ _k` pp� [ k_� ` kpr oekc� al l _� pl s` ò eckqv� al o� qd` � pj [ hhdl h_` o� j ` k� [ k_� t l j ` k� a[ oj ` opÃ� aepd` op� [ k_
l qd` o�j [ ocek[ hex` _�col r mp�t dl �à ` _�qd` �ò cel kÀ

� ÀL` c[ h� @̂ ^l r kq[ ] eheqv� [ k_� Hr j [ k� Recdqp� qd[ q� ` kpr ò � h̀ c[ hhv� ] ek_ekc� ao[ j ` t l ogp� al o� ` kseol kj ` kq[ h� oecdqpÃ
ek^hr _ekc�qd` �oecdq�ql �t [ q̀ oÃ�p[ keq[ qel kÃ�[ k_�[ �d` [ hqdv�` kseol kj ` kqÀ�Bor ^e[ hhvÃ�qd` �@SD@N�P` l mh̀ Ûp�@c` k_[ �^[ hhp
al o�qd` �mol q̀ ^qel k�l a�` kseol kj ` kq[ h�_` à k_` opí t dl �oepg�qd` eo�hes` p�ql �cr [ o_�qd` �ò cel kÖp�] el _es` opeqvÀ

� ÀIkq̀ co[ qel k� l a�Ll ^[ h� [ k_� Ik_ec` kl r p�Wep_l j � [ p�al o�ql l �hl kcÃ�ml hê v�d[ p� ` u^hr _` _�hl ^[ h� [ k_�ek_ec` kl r p�m̀ l mh̀
t dl �gkl t �qd` �h[ k_�] ` pqÀ�Td` �@c` k_[ �r oc` p�@SD@N�ql �d[ ok` pp�hl ^[ h�[ k_�ek_ec` kl r p�gkl t h̀ _c` �[ k_�mo[ ^qê ` pÃ
qd[ q� [ ò �ol l q̀ _�ek�^l ` uepq̀ k^` � [ k_�^l j m[ ppel kÃ� ` ^l hl cê [ h� ò pql o[ qel k� [ k_� ò c` k` o[ qel k�ç�sè t ` _� [ p� ` pp` kqe[ h
al o�[ �pr ^^` ppar h�` k` ocv�[ k_�al l _�qo[ kpeqel kÀ

Td` � j eppel k�ep�pd[ ò _À�Td` � j [ k_[ q̀ �ep�^h̀ [ oÀ�Td` �d` [ oq] ` [ q� l a�Sl r qd` [ pq�@pe[ í eqp� ò ` apÃ�al ò pqpÃ� t ` qh[ k_p� [ k_�eqp
m̀ l mh̀ í ^[ kkl q�t [ eq�[ kv�hl kc` oÀ
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� � � Td` � Oaaê ` � l a� Hr j [ k� C` s` hl mj ` kq� [ k_� Bhej [ q̀
Bd[ kc` � C` pg� l a� qd` � È _` o[ qel k� l a� @pe[ k� Aepdl mpÛ
Bl kà ò k^` p�pd[ ò _�qd` �al hhl t ekc�mol co[ j p�hek` _� r m
qdep�� � � � Â

Td` �@oqeaê e[ h�Ikq̀ hhec` k^` �[ k_�qd` �Er qr ò �l a
Hr j [ k�L[ ] l r oÂ�Bd[ hh̀ kc` p�[ k_�Omml oqr keqè p
�Ah̀ pp` _�[ ò �qd` �P` [ ^` j [ g` opÂ�Br hqes[ qekc�E[ eqdç
A[ p` _�L` [ _` opdem�ql �To[ kpal oj [ qes` �@̂ qel k
Bhej [ q̀ �O] p` os[ ql ov�dl pq̀ _�] v�Soe�L[ kg[
Duml pr ò �mol co[ j p�al o�Yl r kc�D̂ l ç@j ] [ pp[ _l op

� � � Td` p` � mol co[ j p� t ehh� ] ` � h[ r k^d` _� [ k_� ^l k_r ^q̀ _
qdol r cdçl r q�qd` �v` [ oÃ�t eqd�` um̀ ^q̀ _�m[ oqê em[ qel k�aol j
[ ^ol pp�qd` �ò cel k�[ k_�qd` �t l oh_À

�,�������6�Ž�����2�•�Ž�� �8









Fl q�vl r o�l t k�mo[ v` op�al o�l r o�^l j j l k�dl j ` Ë�@pe[ �ep�t [ eqekc�ql �mo[ v�t eqd�vl r Æ�
Dj [ eh�vl r o�l oecek[ h�mo[ v` op�ql Â�^^_a[ ] ^ª cj [ ehÀ̂l j �[ k_�fl p̀ mdcl kª cj [ ehÀ̂l j
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Po[ v` o�al o�Wep_l j �[ k_�Jr pqê ` �ek

@__ò ppekc�Duq̀ ok[ h�C` ] q
EoÀ�Bd[ oh̀ p�Bdehr av[ Ã�SJ�¯Z[ j ] e[ °

Ll sekc�[ k_�Fo[ ^el r p�F l _Ã�d` hm�r p�r k_` opq[ k_�qd[ q�t `
d[ s` �qd` �ml t ` o�[ k_�qd` �_r qv�ql �[ ^q�[ c[ ekpq�qd`
ekfr pqê ` p�qd[ q�] ek_�m̀ l mh̀ �ek�ml s` oqv�[ k_�_` ] qÀ�

Fo[ kq�r p�qd` �^l r o[ c` �ql �^d[ hh̀ kc` �qd` �pqor ^qr ò p�qd[ q
m̀ om̀ qr [ q̀ �qd` p` �^l k_eqel kpÃ�[ k_�qd` �pqò kcqd�ql �t l og
qeò h̀ pphv�al o�[ �t l oh_�t d` ò �` s` ov�m̀ opl k�^[ k�[ ^dè s`
qd` eo�ar hh�ml q̀ kqe[ hÀ�

Ikpmeò �l r o�d` [ oqp�t eqd�Yl r o�^l j m[ ppel k�[ k_�fr pqê ` À�
Dj ml t ` o�r p�ql �] ` �] ` [ ò op�l a�dl m̀ �[ k_�[ c` kqp�l a
^d[ kc` À�

Tl c` qd` oÃ�j [ v�t ` �d` hm�] oekc�al oqd�pl hr qel kp�ol l q̀ _�ek
a[ eok` pp�[ k_�` nr eqvÄ�` ^l kl j ê �pvpq̀ j p�qd[ q�r mheaq�[ k_
^ò [ q̀ �dl m̀ �al o�qd` �_l t kqol __` kÄ�[ k_�[ �ar qr ò �t d` ò
` s` ov�k[ qel k�^[ k�t [ hg�qd` �m[ qd�l a�pr pq[ ek[ ] h̀
_` s` hl mj ` kqÃ�aò ` �aol j �qd` �pd[ ^gh̀ p�l a�_` ] qÀ�

M[ v�t ` �] ` �ekpqor j ` kqp�l a�Yl r o�m̀ [ ^` Ã�p` ^r ò �ek�qd`
a[ eqd�qd[ qÃ�qdol r cd�l r o�^l hh̀ ^qes` �` aal oqÃ�ml s` oqv�^[ k�] `
l s` ô l j ` À�@j ` kÀ

Om̀ k�Or o�Dv` pÃ�Ll o_
B[ qd` oek` �F l oj [ k�B@EOC

Fl _�l a�[ hhÃ
vl r �j [ _` �qd` �` [ oqd�[ k_�p[ t �qd[ q�eq�t [ p�cl l _Ã
] r q�heg` �ol ] ] ` op�t ` �d[ s` �pqoemm̀ _�eq�l a�eqp�qò [ pr ò À
Om̀ k�l r o�` v` pÃ�Ll o_À�

Nl t �qd` �` [ oqd�^oè p�l r q
[ k_�vl r o�m̀ l mh̀ �dr kc` o�[ k_�qdeopqÀ
Om̀ k�l r o�` v` pÃ�Ll o_À�

Om̀ k�l r o�` v` p�ql �p` ` �qd` �m[ ek�l a�vl r o�^ò [ qel k
[ k_�j l s` �r p�t eqd�^l j m[ ppel k�al o�vl r o�t l oh_À
Om̀ k�l r o�` v` pÃ�Ll o_À�

L` [ _�r p�ql �[ ^q�[ p�k` ecd] l r opÃ
t dl �_l �kl q�m[ pp�] v�l k�qd` �l qd` o�pe_` À
Om̀ k�l r o�` v` pÃ�Ll o_À�

Sl �qd[ q�ql c` qd` o�t ` �j [ v�^[ ò �al o�[ hh�qd[ q�vl r �d[ s` �j [ _`
[ k_�t eqd�[ hh�^ò [ qel k�pekc�vl r o�mo[ ep` À
Om̀ k�l r o�` v` pÃ�Ll o_À



�����M[ kcol s` p�mh[ v�[ �^or ^e[ h�ol h̀ �ek�qdep�aecdqÀ�Td` v�pq[ ] ehex` �^l [ pqhek` pÃ�mò s` kq�` ol pel kÃ�[ k_�[ ^q�[ p�[ �k[ qr o[ h�] r aà o
[ c[ ekpq�decd�t ek_pÃ�t [ s` pÃ�pql oj �pr oc` pÃ�[ k_�qpr k[ j epÀ�Td` v�[ hpl �mol se_` �` pp` kqe[ h�d[ ] eq[ qp�al o�aepdÃ�^o[ ] p�[ k_
pd` hhaepdÃ�pr mml oqekc�hl ^[ h�p` [ al l _�pr mmhè p�[ k_�pr pq[ ekekc�hes` hedl l _p�al o�c` k` o[ qel kpÀ�Av�mh[ kqekc�j [ kcol s` pÃ
^l j j r keqè p�kl q�l khv�[ _[ mq�ql �^hej [ q̀ �^d[ kc` �] r q�[ hpl �ò pql ò �[ �m[ oq�l a�qd` �` ^l pvpq̀ j �hl pq�ql �_` ^[ _` p�l a�` ^l hl cê [ h
` umhl eq[ qel kÀ
�����A` qt ` ` k�� � � � �[ k_�� � � � Ã�B[ oeq[ p�P[ gepq[ kÃ�ek�^l hh[ ] l o[ qel k�t eqd�qd` �Sek_d�Bl [ pq[ h�El ò pq�C` m[ oqj ` kqÃ�M` o[ �K[ o[ ^de
Fol r mÃ�D̂ l heà Ã�IUBNÃ�M[ kcol s` p�al o�Er qr ò �¯MEE°Ã�M[ pq̀ o�m̀ [ ^` Ã�qd` �Ikq̀ oa[ eqd�Bl j j eppel k�al o�P` [ ^` �¦ �H[ oj l kv
ĪBPH°Ã�qd` �Fhl ] [ h�B[ qdl hê �Bhej [ q̀ �Ml s` j ` kqÃ�[ k_�LSO�E[ o_�R` doeÃ�mh[ kq̀ _�l s` o�� � Ã� � � �j [ kcol s` �p` ` _p�[ k_�p[ mhekcp
[ ^ol pp�Rr ql �Kl q�Iph[ k_�[ k_�Kdemo[ kt [ h[ �Iph[ k_Ã�� � �ql �� � �gj �aol j �R` doe�F l qd�[ hl kc�qd` �@o[ ] e[ k�S` [ À
�����Td` �aepd` oal hg�^l j j r keqv�l a�Rr ql �Kl q�[ k_�l qd` o�k` [ o] v�eph[ k_p�_` m̀ k_�moej [ oehv�l k�pj [ hhçp^[ h̀ �aepdekc�[ k_�ò h[ q̀ _
[ ^qeseqè pÃ�j [ gekc�qd` j �decdhv�sr hk` o[ ] h̀ �ql �^d[ kc` p�ek�j [ oek` �` ^l pvpq̀ j pÃ�l s` oaepdekcÃ�[ k_�^hej [ q̀ ç�ò h[ q̀ _�` s` kqpÀ
�����Td` p` �mh[ kq[ qel kp�[ ò �j l ò �qd[ k�fr pq�qò ` p�qd` v�[ ò �pvj ] l hp�l a�dl m̀ À�Td` v�_` j l kpqo[ q̀ �qd[ qÃ�` s` k�ek�qd` �a[ ^` �l a
chl ] [ h�^hej [ q̀ �mò ppr ò p�[ k_�^` kqr oè p�l a�` kseol kj ` kq[ h�_` ] qÃ�^l [ pq[ h�^l j j r keqè p�^[ k�ò c[ ek�ò pehè k^` À�Tdol r cd
^l hh̀ ^qes` �[ ^qel kÃ�gkl t h̀ _c` çpd[ oekcÃ�[ k_�^[ ò �al o�l r o�^l j j l k�dl j ` Ã�aepd` oal hg�kl t �d[ s` �pqol kc` o�mol q̀ ^qel k�[ c[ ekpq
k[ qr o[ h�_ep[ pq̀ opÃ�j l ò �pr pq[ ek[ ] h̀ �hes` hedl l _pÃ�[ k_�[ �ò k` t ` _�p` kp` �l a�dl m̀ �al o�qd` �ar qr ò À�Td` �^l j j r keqè p�p[ e_Ã
×B[ oeq[ p�P[ gepq[ kÛp�j [ kcol s` �mh[ kq[ qel k�ekeqe[ qes` �d[ p�kl q�l khv�mol se_` _�qd` j �dl m̀ �] r q�_` j l kpqo[ q̀ _�[ �pr pq[ ek[ ] h̀
t [ v�ql �` [ ok�hes` hedl l _�ek�j e_pq�l a�^hej [ q̀ �^d[ kc` �^d[ hh̀ kc` pÀØ
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�����Bl [ pq[ h�^l j j r keqè p�ek�P[ gepq[ k�d[ s` �hl kc
a[ ^` _�qd` �d[ opd�^l kp` nr ` k^` p�l a�` ^l hl cê [ h�_` ] q
_` ^epel kp�[ k_�_` s` hl mj ` kq�mh[ kkekc�l o�_` ^epel kp
j [ _` �a[ o�aol j �qd` eo�dl j ` p�qd[ q�d[ s` �^[ r p` _
` kseol kj ` kq[ h�_` co[ _[ qel kÃ�oepekc�p` [ �h̀ s` hpÃ�[ k_
j l ò �aò nr ` kq�` uqò j ` �t ` [ qd` o�` s` kqpÀ�Eepd` oal hg
^l j j r keqè p�l a�P[ gepq[ kÃ�ek�m[ oqê r h[ oÃ�] ` [ o�qd`
] or kq�l a�^hej [ q̀ �^d[ kc` Â�qd` eo�hes` hedl l _p�[ ò
qdò [ q̀ k` _�] v�^l [ pq[ h�` ol pel kÃ�^v^hl k` pÃ�qpr k[ j epÃ
[ k_�ahl l _ekcÃ�t deh̀ �chl ] [ h�^[ o] l k�` j eppel kp�[ k_
r kpr pq[ ek[ ] h̀ �mo[ ^qê ` p�` hp` t d` ò �^l kqekr ` �ql
_[ j [ c` �qd` eo�` ^l pvpq̀ j pÀ�Td` eo�t l og�ep�l aq̀ k
ekal oj [ h�[ k_�ekp` ^r ò Ã�h̀ [ sekc�qd` j �t eqdl r q�pl ^e[ h
mol q̀ ^qel k�l o�aek[ k^e[ h�p[ à qv�k` qpÀ
�����Tl �ò pml k_�ql �qd` p` �^d[ hh̀ kc` p�[ k_�ò pql ò
dl m̀ Ã�B[ oeq[ p�P[ gepq[ k�ekeqe[ q̀ _�j [ kcol s`
mh[ kq[ qel k�ek�qd` �^l [ pq[ h�[ ò [ p�l a�@ô d_el ^` p` �l a
K[ o[ ^deÀ�Td` p` �` aal oqp�al ^r p` _�l k�qd` �j l pq
sr hk` o[ ] h̀ �aepd` oal hg�^l j j r keqè pÃ�[ ej ekc�ql
mol q̀ ^q�] l qd�qd` eo�dl j ` p�[ k_�hes` hedl l _p�t deh̀
o[ epekc�[ t [ ò k` pp�[ ] l r q�qd` �ej m[ ^qp�l a�^hej [ q̀
^d[ kc` À

Td` �E@AB�OHC�BBC�Dù ^r qes` �Al [ o_Â

Aepdl m�Bd[ eoj [ kÂ�Aepdl m�@hht vk�CÛSehs[ � Īk_e[ °
M` j ] ` opÂ�
Aepdl m�P[ r h�C[ epr g` �N[ or e� J̄[ m[ k°������
Aepdl m�Jl p` �Bl hek�A[ c[ al ol �¯Pdehemmek` p°
Aepdl m�Dkoenr ` �Eec[ ò _l �@hs[ ocl kx[ h̀ p�¯B[ j ] l _e[ °
Du` ^r qes` �S` ^ò q[ ovÂ�EoÀ�Jl p` md�Pdehem�F l kp[ hs` p� Īk_e[ °

@̂ ^l r kqpÂ�MpÀ�Jr hè q�M[ ] ` k

Td` �E@AB�OHC�BBC�Ar hh̀ qek�D_eql oe[ h�Al [ o_Â

D_eql oÂ�MpÀ�Jekc�R` v�H` k_` opl k
D_eql oe[ h�T` [ j Â
Aepdl m�@hht vk�CÛSehs[
EoÀ�Jl p` md�Pdehem�F l kp[ hs` x
MpÀ�Jekc�R` v�H` k_` opl k

El o�pql ov�pr ] j eppel kpÃ�` _eql oe[ h�ò nr ` pqpÃ�[ k_�mo[ v` o
ò nr ` pqpÃ�mh̀ [ p` �` j [ ehÂ�^^_a[ ] ^ª cj [ ehÀ̂l j �[ k_
fl p` mdcl kª cj [ ehÀ̂l j À


