
�( �G�L�W�L�R�Q���w�����-�X�O�\���s�q�s�w

�: �D�U�Z�L�F�N���6�F�K�R�R�O�V���)�R�X�Q�G�D�W�L�R�Q

���0 �$�7���1�H�Z�V�O�H�W�W�H�U



�: �H�O�F�R�P�H

Td` �ò ah̀ ^qel k�I�ql l g�aol j �qd` �` s` kq�t [ p�t d` k�^l j m[ oekc�t d[ q�qd` v�d[ s` �[ ^dè s` _Ã�qd` eo�col t qdÃ
ej m[ ^q�[ k_�_` mqd�l a�^l hh[ ] l o[ qel k�t [ p�ql �[ mmò ^e[ q̀ �t d[ q�[ �ò j [ og[ ] h̀ �v` [ o�t ` �d[ s` �d[ _À

Iq�ep�[ �q̀ pq[ j ` kq�ql �qd` �t l ogÃ�^l j j eqj ` kq�[ k_�q̀ k[ ^eqv�l a�l r o�H` [ _q̀ [ ^d` opÃ�l r o�pq[ aaÃ�Tor pq�B` kqo[ h
T̀ [ j �[ k_�qd` �qè op�l a�Fl s` okl op�[ k_�Tor pq̀ ` p�t dl �d[ s` �` k[ ] h̀ _�[ k_�pr mml oq̀ _�l r o�aeopq�v` [ oÀ�IÛ_
heg` �ql �qd[ kg�` s` ov] l _v�eksl hs` _�ek�qd` �Tor pq�[ k_�[ hqdl r cd�eqÛp�qd` �` k_�l a�q̀ oj Ã�IÛj �[ hò [ _v�hl l gekc
al ot [ o_�ql �k` uq�v` [ o�[ k_�p̀ ` ekc�t d` ò �l r o�fl r ok` v�q[ g` p�r pÀ

I�dl m̀ �vl r � [ hh�d[ s` �[ � ò pqar h�[ k_�` kfl v[ ] h̀ �pr j j ` o�] ò [ g�[ k_�ò qr ok�ò aò pd` _�[ k_�` kqdr p̀ _�ek
S` mq̀ j ] ` oÀ

Rê d[ o_�Wehhe[ j pÃ�
WSE�M@T�Ceò ^ql o

I�d[ _�qd` �mh̀ [ pr ò �h[ pq�t ` ` g�l a�ò mò p̀ kqekc�l r o�Mr hqe
@̂ [ _` j v�Tor pq�[ q�qd` �k[ qel k[ h�È pqes[ h�l a�D_r ^[ qel kÀ�I
t [ p� m[ oq� l a� [ � m[ k` h� ^l kpepqekc� l a� BDOp� [ k_� S` kel o
L` [ _` op� aol j � Tor pqp� qd[ q� [ ò � al r k_` _� r ml k� qd`
moek^emh̀ p�l a�^l hh[ ] l o[ qel k�[ k_�m[ oqk` opdempÀ

@� kr j ] ` o� l a� qdl p̀ � t ` ò � pej eh[ o� ql � l r o� Tor pq� ek� qd[ q
qd` v� [ ò � [ � m[ oqk` opdem� ] ` qt ` ` k� pq[ q̀ çj [ ekq[ ek` _
p̂ dl l hp�[ k_�qd` �ek_` m̀ k_` kq�p̂ dl l h�p̀ ^ql oÀ�

Td` � aeopq� v` [ o� l a� l r o� Tor pq� d[ p� ] ` ` k� j [ og` _� ] v� ^l hh[ ] l o[ qel kÃ
[ ^dè s` j ` kqÃ�[ k_�l mml oqr keqvÀ�Td` p̀ �[ ò �^` kqo[ h�ql �l r o�[ ej p�[ k_
eq� d[ p� ] ` ` k� t l k_` oar h� ql � p̀ ` � qd` j � hes` _� l r q� ek� qd` � _[ vçql ç_[ v
` um̀ oè k^` p� l a� l r o�Tor pqçt e_` �^l j j r keqvÀ�Hecdhecdqp�l a�qd` �v` [ o
ek^hr _` � h[ pq� q̀ oj Öp� Wl oh_� Al l g� C[ v� [ k_� qd` � ò ^` kq� C` ] [ qekc
Bl j m̀ qeqel kÃ� t d` ò � p̂ dl l hp� aol j � qd` � Tor pq� [ k_� qd` � El r k_[ qel k
^[ j ` �ql c` qd` o�ql �pd[ ò �qd` eo�hl s` � l a� h̀ [ okekc� [ k_�_` s` hl m�qd` eo
pgehhpÀ� Td` � ` k_� l a� qd` j ` p� [ hpl � p̀ ` k� _l k` � t l k_` oar h� ` s` kqp� ek
l r o�p̂ dl l hpÃ�ek^hr _ekc�qd` �` k_�l a�v` [ o�mol _r ^qel kpÀ�

Td` p̀ � [ ò � [ � oeq̀ � l a� m[ pp[ c` � al o� l r o� mr mehpÃ� m[ oqê r h[ ohv� al o� qdl p̀ � t dl � [ ò � mol cò ppekc� ql � k` t
p̀ ^l k_[ ov� p̂ dl l hpÀ� W` � t epd� [ hh� l r o� Ỳ [ o� � � h̀ [ s` op� qd` � s` ov� ] ` pq� al o� qd` � ar qr ò � ç� mh̀ [ p̀ � pq[ v� ek
ql r ^dÆ�

I�t l r h_�heg` �ql �q[ g` �qdep�l mml oqr keqv�ql �qd[ kg�` s` ovl k` �al o�vl r o�pr mml oq�[ k_�^l j j eqj ` kqÃ�[ k_�t epd
vl r �[ hh�[ �s` ov�d[ mmv�pr j j ` o�] ò [ gÀ�

Rê d[ o_�Nê dl hpl kÃ
WSE�M@T�Bdè a�Du` ^r qes` �Oaaê ` o



�(�Q�U�L�F�K�L�Q�J���H�G�X�F�D�W�L�R�Q�D�O���H�[�S�H�U�L�H�Q�F�H�V

�' �H�E�D�W�L�Q�J���H�Y�H�Q�W

Y` [ o�� �mr mehp�aol j �Bh[ md[ j �T` oo[ ^` Ã�Ds` ocò ` k�[ k_�W` pqc[ q̀ �p̂ dl l hpÃ�[ hl kc�t eqd
^deh_ò k�aol j �Mehs` oql k�S^dl l hÃ�fl ek` _�W[ ot ê g�S^dl l hp�El r k_[ qel k�mr mehp�ql �q[ g`
m[ oq�ek�ÖTd` �Fò [ q�C` ] [ q̀ ÖÀ
�
Td` �^deh_ò k�d[ s` �] ` ` k�_` s` hl mekc�qd` eo�_` ] [ qekc�pgehhp�l s` o�ò ^` kq�t ` ` gp�[ k_�qd` v
_` j l kpqo[ q̀ _�^l kae_` k^` Ã�j [ qr oeqv�[ k_�` hl nr ` k^` �qdol r cdl r q�qd` �` s` kqÀ

Td` v�[ oqê r h[ q̀ _�qd` eo�e_` [ p�^h̀ [ ohvÃ�hepq̀ k` _�ò pm̀ ^qar hhv�ql �l qd` op�[ k_�ò mò p̀ kq̀ _
qd` eo�p̂ dl l hp�t l k_` oar hhvÃ�pdl t ^[ pekc�qd` eo�j [ kv�q[ h̀ kqp�[ k_�pqò kcqdpÀ
�
W` hh�_l k` �[ hhÆ



W` pqc[ q̀ �ep�^` h̀ ] o[ qekc�[ �peckeaê [ kq�[ ^dè s` j ` kq�[ aq̀ o�] ` ekc�[ t [ o_` _�qd`
mò pqecel r p�@oqpj [ og�Fl h_�@t [ o_Ã�ò ^l ckepekc�qd` �p̂ dl l hÖp�l r qpq[ k_ekc�^l j j eqj ` kq
ql �mol se_ekc�decdçnr [ heqv�[ oqp�` _r ^[ qel k�al o�[ hh�mr mehpÀ

Td` �[ t [ o_�al hhl t p�j l kqdp�l a�_` _ê [ q̀ _�t l og�h̀ _�] v�@kk[ �S[ j mpl kÃ�t dl �` um̀ oqhv
^l l o_ek[ q̀ _�qd` �p̂ dl l hÖp�@oqpj [ og�pr ] j eppel kÀ�H` o�h̀ [ _` opdem�[ k_�^l j j eqj ` kq
t ` ò �ekpqor j ` kq[ h�ek�p̀ ^r oekc�qd` �Fl h_�@t [ o_Ã�ò ah̀ ^qekc�qd` �pqò kcqd�l a�W` pqc[ q̀ Öp
^ò [ qes` �^r ooê r hr j �[ k_�qd` �j [ kv�l mml oqr keqè p�[ s[ eh[ ] h̀ �ql �eqp�^deh_ò kÀ

Td` �@oqpj [ og�[ pp̀ ppl op�mo[ ep̀ _�qd` �] ò [ _qd�[ k_�nr [ heqv�l a�[ oqp�` _r ^[ qel k�[ q
W` pqc[ q̀ Ã�decdhecdqekc�qd` �` u^` mqel k[ h�o[ kc` �l a�` um̀ oè k^` p�` kfl v` _�] v�mr mehp�] l qd
t eqdek�p̂ dl l h�[ k_�qdol r cd�m[ oqk` opdemp�[ ^ol pp�qd` �hl ^[ h�^l j j r keqvÀ

P[ oqê r h[ o�ò ^l ckeqel k�t [ p�ces` k�ql �qd` �p̂ dl l hÖp�pqol kc�^l hh[ ] l o[ qel kp�qdol r cd
W[ ot ê g�ê�@�Sekcekc�Tl t kÃ�qd` �Sqoekcp�Pol f̀ ^qÃ�Ij l c` kÖp�l r qò [ ^d�t l og�aol j �qd`
Aoe_c` �Hl r p̀ �Td` [ qò Ã�[ k_�qd` �ekpmeoekc�l mml oqr keqè p�mol se_` _�] v�qd` �Oô d` pqo[ �l a
qd` �St [ kÀ�Td` p̀ �m[ oqk` opdemp�` koê d�mr mehpÖ�h̀ [ okekc�[ k_�` k[ ] h̀ �qd` j �ql �_` s` hl m
qd` eo�^ò [ qeseqvÃ�^l kae_` k^` �[ k_�[ mmò ^e[ qel k�l a�qd` �[ oqpÀ

Tdep�a[ kq[ pqê �[ ^dè s` j ` kq�ep�[ �q̀ pq[ j ` kq�ql �qd` �_` _ê [ qel k�l a�pq[ aaÃ�mr mehp�[ k_
^l j j r keqv�m[ oqk` op�t dl �t l og�ql c` qd` o�ql �j [ g` �qd` �[ oqp�[ k�ekq̀ co[ h�m[ oq�l a�p̂ dl l h
heà À

Td` �@oqpj [ og�Fl h_�@t [ o_�ep�[ �aeqqekc�t [ v�ql �^` h̀ ] o[ q̀ �qd` �` k_�l a�t d[ q�d[ p�] ` ` k�[
] r pv�[ k_�pr ^^` ppar h�q̀ oj Ã�mol se_ekc�[ �t l k_` oar h�mh[ qal oj �al o�` s` k�j l ò �^ò [ qes`
l mml oqr keqè p�ek�qd` �ar qr ò À
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� � �Y` [ o�� �mr mehp�aol j �Bh[ md[ j �T` oo[ ^` �[ k_�W` pqc[ q̀ �` kfl v` _�[ �a[ kq[ pqê
l mml oqr keqv�ql �_` s` hl m�qd` eo�pql ovq̀ hhekc�pgehhp�_r oekc�[ �Bò [ qes` �Woeqekc�Wl ogpdl m
[ q�W[ ot ê g�S^dl l hÀ

L` _�] v�Y` [ o��� �mr mehp�aol j �W[ ot ê g�S^dl l hÃ�[ hl kcpe_` �qd` �Dkchepd�C` m[ oqj ` kqÃ
qd` �t l ogpdl m�` k^l r o[ c` _�^deh_ò k�ql �` umhl ò �qd` �` pp̀ kqe[ h�ekcò _è kqp�l a
` aà ^qes` �pql ovq̀ hhekc�qdol r cd�[ �p̀ oè p�l a�` kc[ cekcÃ�d[ k_pçl k�[ ^qeseqè pÀ�Wl ogekc�ek
pj [ hh�col r mpÃ�qd` �mr mehp�^l hh[ ] l o[ q̀ _�t eqd�l h_` o�pqr _` kqp�[ k_�] r ehq�^l kae_` k^` �ek
` umò ppekc�qd` eo�e_` [ p�qdol r cd�^ò [ qes` �t oeqekcÀ

Td` �t l ogpdl m�l aà ò _�[ �s[ oè qv�l a�` u^eqekc�^d[ hh̀ kc` pÃ�ek^hr _ekc�r pekc�LDFO�ql
ekpmeò �pql oè pÃ�ol hhekc�pql ov�_ê ` �ql �^ò [ q̀ �r kenr ` �^d[ o[ ^q̀ op�[ k_�_` peckekc
ej [ cek[ qes` �[ ^^` ppl oè p�ql �ek^l oml o[ q̀ �ekql �qd` eo�t oeqekcÀ

Td` �^deh_ò k�qdl ol r cdhv�` kfl v` _�qd` �` um̀ oè k^` Ã�t eqd�j [ kv�` [ c` o�ql �pd[ ò �qd` eo
a[ sl r oeq̀ �j l j ` kqpÂ

ÕI�hl s` �cl ekc�ql �W[ ot ê g�S^dl l hÃ�qd` v�[ ht [ vp�mr q�l k�pr ^d�cl l _�` s` kqp�[ k_�eq�t [ p
pl �j r ^d�ar kÕ�ç�Y` [ o�� �ceoh

ÕI�hl s` _�^ò [ qekc�[ �pql ov�ek�[ �_eaà ò kq�t [ vÃ�r pekc�qd` �h̀ cl �t [ p�j v�a[ sl r oeq̀ �[ k_
^ò [ qekc�aò ` x` �ao[ j ` p�t [ p�ar k�ql l Õ�ç�Y` [ o�� �] l v

ÕI�hl s` _�ol hhekc�qd` �_ê ` �ql �aek_�l r q�t d[ q�j v�d` ol �t [ p�cl ekc�ql �] ` �heg` Ã�t ` �k` ` _�ql
_l �qd[ q�ek�p̂ dl l hÕ�ç�Y` [ o�� �ceoh

ÕI�` kfl v` _�^ò [ qekc�j v�l t k�[ ^^` ppl ovÃ�I�^dl l p̀ �[ �chl s` �qd[ q�^l r h_�j [ g` �[ kv
l ] f̀ ^q�] ecc` o�[ k_�I�[ j �cl ekc�ql �t oeq̀ �[ ] l r q�eq�t d` k�I�c` q�dl j ` Õ�ç�Y` [ o�� �] l v





Bh[ md[ j �T` oo[ ^` � t ` ĥ l j ` _� R̀ ^` mqel k� ^deh_ò k�aol j �W` pqc[ q̀ � al o�qd` � s` ov�aeopq
ÙUchv�Ar c�A[ hhÛÀ

Td` �^deh_ò k�d[ _�[ �a[ kq[ pqê �qej ` �^` h̀ ] o[ qekc�ql c` qd` oÀ�Td` v�` kfl v` _� j ekeç] ` [ pqç
pd[ m̀ _�] ep̂ r eqp�qd[ q�qd` v�d[ _�] [ g` _�` [ ohè o�ek�qd` �t ` ` gÃ�mh[ v` _�ql c` qd` o�l r qpe_`
[ k_�ql l g�m[ oq�ek�[ �o[ kc` �l a�^o[ aq�[ ^qeseqè pÀ�Iq�t [ p�[ �hl s` hv�[ aq̀ okl l k�[ k_�pdl t p�qd`
fl v�` um̀ oè k^` _�qdol r cd�qd` �l mml oqr keqè p�ql �^l hh[ ] l o[ q̀ �ql c` qd` oÀ

�5�H�F�H�S�W�L�R�Q���S�X�S�L�O�V���F�H�O�H�E�U�D�W�H���D�W���I�L�U�V�W���H�Y�H�U���µ�8�J�O�\���%�X�J���%�D�O�O�¶

Td` �Bh[ md[ j �T` oo[ ^` �[ qdh̀ qê p�q̀ [ j �qo[ s` hh̀ _�ql �W[ ot ê g�S^dl l h�ql �^l j m̀ q̀ �ek�qd`
ò p̂ d` _r h̀ _�[ qdh̀ qê p�aek[ hpÀ

W` hh�_l k` �ql �` s` ovl k` �t dl ��ql l g�m[ oqÃ�[ k_�ek�m[ oqê r h[ o�ql �F` l oc` Ã�Dhhel q�[ k_�Ohes` oÃ
t dl �[ ^dè s` _�p̀ ^l k_�[ k_�qdeo_�mh[ ^` �ek�qd` �qdol t ekc�` s` kqp�[ k_�qd` �j eu` _�ò h[ vÀ

Iq�t [ p�[ �a[ kq[ pqê �[ aq̀ okl l k�[ k_�[ �t l k_` oar h�l mml oqr keqv�ql �^l j m̀ q̀ �[ c[ ekpq��l qd` o
hl ^[ h�p̂ dl l hpÀ

�$�W�K�O�H�W�L�F�V���I�L�Q�D�O�V



Pr mehp�aol j �Bh[ md[ j �T` oo[ ^` �[ k_�W` pqc[ q̀ �aekepd` _�qd` eo�qej ` �[ q�S[ qr o_[ v�S^dl l h
[ q�KekcÛp�Hecd�t eqd�[ �pm̀ ^e[ h�co[ _r [ qel kÀ

Td` � ekeqe[ qes` Ã� t dê d� ep� l aà ò _� aò ` � l a� ^d[ oc` � ql � ^deh_ò k� kl j ek[ q̀ _� ] v
d` [ _q̀ [ ^d` op� aol j � m[ oqê em[ qekc� moej [ ov� p̂ dl l hpÃ� ep� _` peck` _� ql � d` hm� mr mehp
ar oqd` o� _` s` hl m� qd` eo� kr j ` o[ ^vÃ� heq̀ o[ ^v� [ k_� ^l kae_` k^` � l r qpe_` � l a� qd` � kl oj [ h
p̂ dl l h� _[ vÀ� Rr kkekc� qdol r cdl r q� q̀ oj çqej ` Ã� qd` � S[ qr o_[ v� S^dl l h� mol se_` p
[ __eqel k[ h�[ ^[ _` j ê �pr mml oq�ek�[ �t ` ĥ l j ekc�[ k_�` k^l r o[ cekc�` kseol kj ` kqÀ

L` ppl kp�[ ò �^[ ò ar hhv�mh[ kk` _�ql �^l j mh̀ j ` kq�qd` �k[ qel k[ h�^r ooê r hr j Ã�ò ekal ô ekc
[ k_� ò sepeqekc� g` v� ^l k^` mqp� q[ r cdq� _r oekc� qd` � p̂ dl l h� t ` ` gÀ� C` hes` ò _� ] v
pm̀ ^e[ hepq�pr ] f̀ ^q�[ k_�K` v�Sq[ c` �q̀ [ ^d` opÃ�qd` �pj [ hh̀ o�^h[ pp�pex` p�[ hhl t �mr mehp�ql
ò ^` es` � m̀ opl k[ hep̀ _� pr mml oqÃ� d` hmekc� qd` j � ] r eh_� ^l kae_` k^` � ek� qd` eo� [ ] eheqè p
t deh̀ �al pq̀ oekc�[ �c` kr ek` �` kqdr pe[ pj �al o�h̀ [ okekcÀ

Os` o� qd` � ^l r op̀ � l a� qd` � mol co[ j j ` Ã� mr mehp� d[ s` � kl q� l khv� pqò kcqd` k` _� qd` eo
[ ^[ _` j ê �pgehhp�] r q�d[ s` �[ hpl �col t k�ek�^l kae_` k^` Ã�ò pehè k^` �[ k_�ek_` m̀ k_` k^` À
Td` � ` k_çl açq̀ oj � co[ _r [ qel k� ^` ò j l kv� ò ^l ckep̀ _� qd` eo� d[ o_� t l og� [ k_
^l j j eqj ` kqÃ� t eqd� mr mehpÃ� a[ j ehè p� [ k_� pq[ aa� ^l j ekc� ql c` qd` o� ql � ^` h̀ ] o[ q̀ � qd`
mol cò pp�j [ _` �qdol r cdl r q�qd` �mol co[ j j ` À

Td` �` s` kq�mol se_` _�[ k�l mml oqr keqv�ql �ò ah̀ ^q�l k�qd` �ej m[ ^q�l a�qd` �ekeqe[ qes` �[ k_�ql
^l kco[ qr h[ q̀ � ` [ ^d� m[ oqê em[ kq� l k� ^l j mh̀ qekc� qd` � S[ qr o_[ v� S^dl l hÀ� @p� qd` v
mò m[ ò � al o� qd` � k` uq� pq[ c` � l a� qd` eo� ` _r ^[ qel kÃ� qd` � co[ _r [ qekc� mr mehp� h̀ [ s` � t eqd
` kd[ k^` _� pgehhpÃ� cò [ q̀ o� p̀ haç] ` hè a� [ k_� h[ pqekc� j ` j l oè p� l a� qd` eo� qej ` � [ q� KekcÖp
HecdÀ

�6�D�W�X�U�G�D�\���6�F�K�R�R�O �D�W���. �L�Q�J�
�V���+�L�J�K��

Td` �S[ qr o_[ v�S^dl l h�^l kqekr ` p
ql �_` j l kpqo[ q̀ �KekcÖp�Hecd
S^dl l hÖp�^l j j eqj ` kq�ql
pr mml oqekc�qd` �t e_` o
^l j j r keqv�] v�mol se_ekc
j ` [ kekcar h�l mml oqr keqè p�al o
hl ^[ h�^deh_ò k�ql �qdoes` �] l qd
[ ^[ _` j ê [ hhv�[ k_�m̀ opl k[ hhvÀ



t [ ot ê gp̂ dl l hpj [ qÀ̂l Àr g
WSE�M@T�Tor pq̀ ` pÂ�cl s` ok[ k^` ª t paj [ qÀ̂l Àr g
F` k` o[ h�` knr eoè pÂ�j [ ql aaê ` ª t paj [ qÀ̂l Àr g

W[ ot ê g�S^dl l hp�El r k_[ qel k�Mr hqe�@̂ [ _` j v�Tor pq
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