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Nl t �qd[ q�vl r �d[ s` �^l kpe_` ò _�qd` �_eaà ò kq�] r pek` pp�j l _` hpÃ�qvm̀ p�l a�^deh_�^[ ò �mol co[ j pÃ
ar k_ekc�l mqel kpÃ�[ k_�[ pp̀ pp̀ _�vl r o�ekq̀ ok[ h�ekao[ pqor ^qr ò �[ k_�k` ` _pÃ�eq�ep�qej ` �ql �j l s` �ekql �qd`
mh[ kkekc�md[ p̀ À�Bd` ^g�l r q�qdep�N` t �E[ ^eheqv�Ehl t �Bd[ oq�t dê d�mol se_` p�[ �ch[ k^` �[ q�qd` �mol ^` pp�l a
pq[ oqekc�[ �k` t �^deh_�^[ ò �] r pek` ppÀ�

Ar pek` pp�Ph[ kkekc
Td` �] r pek` pp�j l _` h�vl r �^dl l p̀ �t ehh�_` q̀ oj ek` �vl r o�ar qr ò �] r pek` pp�mh[ kkekcÀ�Iq�ep�ej ml oq[ kq�ql
ò j ` j ] ` o�qd[ q�^deh_�^[ ò �ep�[ �pq[ k_[ hl k` �] r pek` ppÃ�pl �^ò [ qekc�[ �^l j mò d` kpes` �] r pek` pp�mh[ k
qd[ q�l r qhek` p�vl r o�cl [ hpÃ�q[ oc` q�j [ og` qÃ�[ k_�aek[ k^e[ h�mol f̀ ^qel kp�ep�[ �j r pqÀ�Lr ^gehv�Ml kq[ k[ �d[ p
pl j ` �cò [ q�ò pl r ô ` p�[ s[ eh[ ] h̀ �ql �pr mml oq�vl r �qdol r cd�qd` �mh[ kkekc�md[ p̀ À�Ok�qd` �k` uq�à t
m[ c` pÃ�vl r �t ehh�aek_�pm̀ ^eaê �] r pek` pp�mh[ kkekc�ò ^l j j ` k_[ qel kp�] [ p̀ _�l k�` [ ^d�qvm̀ �l a�] r pek` pp
j l _` hÀ�



����

Or qpe_` �Bl kqo[ ^q�Ml _` h�Ar pek` pp�Ph[ k�R` ^l j j ` k_[ qel k�
Av�r qehexekc�qdep�hecdqçql r ^d�[ mmol [ ^d�ql �mol se_ekc�^[ ò Ã�[ �p̂ dl l h�j [ v�` kq̀ o�ekql �[ �al oj [ h�l o�ekal oj [ h
[ cò ` j ` kq�t eqd�[ �moes[ q̀ Ã�qdeo_çm[ oqv�] r pek` pp�ql �l t k�[ k_�l m̀ o[ q̀ �[ �^deh_�^[ ò �mol co[ j �l k�l o�k` [ o�[
p̂ dl l h�a[ ^eheqvÀ�Tdep�ò j l s` p�qd` �ò pml kpe] eheqv�l a�mol se_ekc�^[ ò �[ k_�l m̀ o[ qekc�pl j ` qdekc�[ __eqel k[ h
aol j �qd` �p̂ dl l h�t deh̀ �[ hpl �^ò [ qekc�[ �m[ qdt [ v�al o�a[ ^r hqv�[ k_�pq[ aa�ql �[ ^^` pp�[ �^deh_�^[ ò �] ` k` aeqÀ

Ij mhê [ qel kp�] v�qd` �al oj [ heqv�l a�qd` �^l kqo[ ^qp�l o�[ cò ` j ` kqp�s[ ovÃ�] r q�qd` �t oeqq̀ k�_l ^r j ` kq[ qel k�ep
` uqò j ` hv�ej ml oq[ kqÀ�Td` �] ` k` aeqp�[ k_�q̀ oj p�l a�qd` p̀ �qvm̀ p�l a�[ oo[ kc` j ` kqp�s[ ov�] v�peqr [ qel kÃ�] r q�ek
k` [ ohv�[ hh�^[ p̀ pÃ�ò pl r ô ` p�[ ò �pd[ ò _�[ k_�moel oeqv�` kol hhj ` kq�ep�ces` k�ql �p̂ dl l h�pq[ aa�[ p�[ �] ` k` aeq�l aà ò _
[ p�[ k�` j mhl v` ` À�

Ik�pl j ` �^[ p̀ pÃ�qd` �^l kqo[ ^q̀ _�] r pek` pp�ep�[ k�` pq[ ] hepd` _�hl ^[ h�^deh_�^[ ò �mol se_` o�l o�[ �k[ qel k[ h
ao[ k^dep̀ À�Ik�l qd` o�^[ p̀ pÃ�qdep�qvm̀ �l a�j l _` h�^l r h_�ces` �[ �pq[ oqr m�^deh_�^[ ò �mol se_` o�[ �] l l pq�ql
h[ r k^dekcÀ�Ik�[ hh�^[ p̀ pÃ�qd` p̀ �qdeo_çm[ oqv�^l kqo[ ^ql o�ò h[ qel kpdemp�pdl r h_�] ` �p̀ ` k�[ pÃ�[ k_�^ò [ q̀ _�ql �] ` Ã
j r qr [ hhv�] ` k` aê e[ hÀ�Al qd�m[ oqè p�pdl r h_�ò ^` es` �pl j ` qdekc�] ` k` aê e[ h�aol j �qd` �ò h[ qel kpdem�[ k_�l s` ohv
ò pqoê qes` �` um̀ ^q[ qel kp�aol j �` eqd` o�m[ oqv�pdl r h_�] ` �hej eq̀ _À�

Ukal oqr k[ q̀ hvÃ�qd` p̀ �qvm̀ p�l a�ò h[ qel kpdemp�^[ k�] ` ^l j `
ao[ ^qr ò _�t d` k�qd` ò �ep�[ k�[ mm̀ [ o[ k^` �l a�ml t ` o�l o
^l kqol h�l o�t d` k�ql l �j [ kv�ò pqoê qel kp�[ ò �mh[ ^` _�l k�qd`
^l kqo[ ^q̀ _�mol se_` oÀ�

Tl �ek^ò [ p̀ �^l l m̀ o[ qel kÃ�^l hh[ ] l o[ qel kÃ�[ k_
^l j j r kê [ qel kÃ�[ �^l kqo[ ^q�l o�j ` j l o[ k_r j �l a
r k_` opq[ k_ekc�l o�[ cò ` j ` kq�pdl r h_�] ` �_o[ aq̀ _�[ k_
[ cò ` _�ql �] v�] l qd�m[ oqè pÀ�Bl kqo[ ^qpÃ�MOUpÃ�[ k_�MO@p
l aq̀ k�_` aek` �t dl �ep�_l ekc�t d[ qÀ�Td` v�l aà o�mol ^` _r o[ h
cr e_[ k^` Ã�p̀ q�` um̀ ^q[ qel kpÃ�^ò [ q̀ �l m̀ k�hek` p�l a
^l j j r kê [ qel kÃ�_` aek` �qd` �m[ oqè p�eksl hs` _Ã�^l kq̀ uqr [ hex`
qd` �k[ qr ò �l a�[ k_�ò [ pl k�al o�qd` �^l kqo[ ^q�MOU�MO@Ã
al oj [ hex` �qd` �_[ q̀ p�l a�qd` �[ cò ` j ` kqÃ�[ k_�^h̀ [ ohv�_` aek`
qd` �r p̀ �l a�pm[ ^` p�[ k_�ò pl r ô ` pÃ�[ k_�ea�qd` ò �[ ò �[ kv
aek[ k^e[ h�l ] hec[ qel kp�] ` qt ` ` k�qd` �m[ oqè pÀ

Ik�[ hh�qdeo_çm[ oqv�^l kqo[ ^ql o�j l _` hpÃ�[ �p̂ dl l h�pdl r h_�d[ s` �eqp�l t k�pqo[ q̀ cê Ã�] r pek` ppÃ�[ k_�aek[ k^e[ h
mh[ kp�ql �[ e_�ek�` s[ hr [ qekc�mol ml p[ h�ò pml kp̀ p�r maol kq�t deh̀ �[ hpl �` kpr oekc�se[ ] eheqv�_r oekc�qd`
l m̀ o[ qel k[ h�q̀ oj p�l a�qd` �[ cò ` j ` kqÀ�

R` pl r ô ` Â�M` j l o[ k_r j �l a�Uk_` opq[ k_ekc�Or qhek` �¯@mm̀ k_eu�D°



R` pl r ô ` Â�Ml kq[ k[ �Bdeh_�B[ ò �Ar pek` pp�Bl kk` ^q�¯@mm̀ k_eu�@Ã�S` ^qel k��°

Nl kmol aeq�� � � ¯^°� �Ml _` h�Ar pek` pp�Ph[ k�R` ^l j j ` k_[ qel k�
Td` �kl kmol aeq�j l _` hÃ�r kheg` �t l ogekc�t eqd�[ �al oçmol aeq�` kqeqv�^l kqo[ ^ql oÃ�t ehh�^l j ` �t eqd�[ __eqel k[ h
^d[ hh̀ kc` pÀ�

C` ^epel kçj [ gekc�ek�kl kmol aeqpÃ�_r ` �ql �qd` eo�l oc[ kex[ qel kÃ�^[ k�] ` �phl t ` oÀ�S^dl l hp�pdl r h_�] ` �[ t [ ò �l a
qdep�_eaà ò k^` �ql �[ hhl t �al o�pr aaê è kq�_ep̂ r ppel kÃ�_` ^epel kÃ�[ k_�_` q̀ oj ek[ qel k�m̀ oel _p�] v�qd` �^l kqo[ ^ql oÀ
Ok` �[ __eqel k[ h�] ` k` aeq�ql �m[ oqk` oekc�t eqd�[ �kl kmol aeq�mol se_` o�ep�qd` �ml q̀ kqe[ h�[ ^^` pp�ql �[ __eqel k[ h
qvm̀ p�l a�^[ meq[ h�pl r ô ` p�al o�pq[ oqekc�[ k_�l m̀ o[ qekc�qd` �] r pek` ppÀ�Hl t ` s` oÃ�eq�pdl r h_�] ` �kl q̀ _Ã�qd[ q
pej mhv�] ` ^[ r p̀ �[ �kl kmol aeq�mol se_` o�ep�l oc[ kex` _�[ p�pr ^dÃ�qd[ q�_l ` p�kl q�j ` [ k�qd` �] r pek` pp�_l ` p�kl q
d[ s` �ql �] ` �^[ pd�ahl t �ml peqes` À

����

S^dl l hçSml kpl ò _�Ml _` h�Ar pek` pp�Ph[ k�R` ^l j j ` k_[ qel k��
@�p̂ dl l hçpml kpl ò _�j l _` h�ep�[ k�[ hhçek�` k_` [ sl o�l a�qd` �p̂ dl l hÀ�Td` p̀ �[ ò �mol co[ j p�l t k` _Ã
l m̀ o[ q̀ _Ã�[ k_�^l kqol hh̀ _�] v�qd` �mr ] hê �l o�moes[ q̀ �p̂ dl l hÀ�C[ vçql ç_[ v�j [ og` qekcÃ�l m̀ o[ qel kpÃ�[ k_
aek[ k^e[ h�j [ k[ c` j ` kq�[ hh�k` ` _�ql �] ` �_l k` �] v�p̂ dl l h�pq[ aaÀ�

Tdep�t l r h_�[ hpl �pr cc` pq�qd[ q�[ �^deh_�^[ ò �ek_r pqov�pm̀ ^e[ hepq�pdl r h_�] ` �deò _Ã�l o�[ �pq[ aà o�t ehh�k` ` _�ql
] ` �qo[ ek` _�ek�ek_r pqov�pm̀ ^eaê pÀ�@__eqel k[ hhvÃ�qd` �p̂ dl l h�t ehh�k` ` _�ql �deò �[ �nr [ heaè _�_eò ^ql o�ql
l m̀ o[ q̀ �qd` �a[ ^eheqvÃ�^l j mhv�t eqd�ek_r pqov�or h̀ p�[ k_�ò cr h[ qel kpÃ�[ k_�] ` ^l j ` �gkl t h̀ _c` [ ] h̀ �[ ] l r q
al l _�[ k_�nr [ heqv�o[ qekc�mol co[ j pÀ�

Mr ^d�l a�qd` �l m̀ o[ qel k[ h�t l og�l a�[ �^deh_�^[ ò �mol co[ j �^[ k�] ` �pmò [ _�l r q�[ ^ol pp�` uepqekc�p̂ dl l h�pq[ aaÃ
] r q�qd` ò �t ehh�k` ` _�ql �] ` �[ �pekcr h[ o�j [ k[ c` o�l a�qd` �mol co[ j À�S` m[ o[ q̀ �p̀ qp�l a�aek[ k^e[ h�pq[ q̀ j ` kqp
pdl r h_�] ` �^ò [ q̀ _�ql �` kpr ò �qd` �mol co[ j �ep�aek[ k^e[ hhv�p̀ haçpr aaê è kq�l o�ql �gkl t �[ q�t d[ q�o[ q̀ �eq�ep
] ` ekc�pr ] pe_ex` _�] v�qd` �p̂ dl l hÀ�

Iq�ep�kl q̀ t l oqdv�ql �j ` kqel k�qd` �moej [ ov�t l og�l a�[ �hê ` kp̀ _�E[ j ehv�[ k_�Bl kpr j ` o�S^è k^` p
q̀ [ ^d` o�ep�ql �l s` op̀ ` �qd` �ek_r pqov�[ k_�t l ogmh[ ^` �` um̀ oè k^` p�l a�decd�p̂ dl l h�BTD

pqr _` kqp�t dl �t epd�ql �t l og�t eqdek�qd` �^deh_�^[ ò �ek_r pqovÀ�Td` �nr [ heaê [ qel kp�ql �] ` �[ �^deh_
^[ ò �_eò ^ql o�l o�pq[ aa�l a�[ �hê ` kp̀ _�l o�ò cepq̀ ò _�^deh_�^[ ò �mol co[ j �ep�_` q̀ oj ek` _

p̀ m[ o[ q̀ hv�qdol r cd�[ �_eaà ò kq�mol ^` ppÀ�

Nl q̀ �l k�E[ j ehv�[ k_�Bl kpr j ` o�S^è k^` p�D_r ^[ qel k



R` pl r ô ` Â�Bdeh_�B[ ò �Lê ` kpekc�¯@mm̀ k_eu�@Ã�S` ^qel k�� °

Eek_�[ �Sr eq[ ] h̀ �Ll ^[ qel k
I_` kqeav�[ �hl ^[ qel k�qd[ q�j ` ` qp�qd` �ò nr eò j ` kqp�al o�[ �^deh_�^[ ò �mol co[ j Ã�ek^hr _ekc�p[ à qvÃ�[ ^^` ppe] eheqvÃ
[ k_�[ _` nr [ q̀ �pm[ ^` �al o�^deh_ò k�[ k_�pq[ aaÀ�R̀ j ` j ] ` oÃ�vl r kc�^deh_ò k�d[ s` �_eaà ò kq�k` ` _p�qd[ k�Kç��
^deh_ò kÀ�Iq�ep�ò ^l j j ` k_` _�ql �[ ht [ vp�` kpr ò �^l j mhe[ k^` �t eqd�xl kekc�ò cr h[ qel kp�[ k_�l ] q[ ek�[ kv
k` ^` pp[ ov�hl ^[ h�m̀ oj eqp�l o�hê ` kp̀ pÀ

Bdeh_�B[ ò �Lê ` kpekc�ep�qd` �` kqeqv�qd[ q�_` q̀ oj ek` p�ea�vl r o�ekq̀ k_` _�hl ^[ qel k�j ` ` qp�ek_r pqov�ò cr h[ qel k
ò nr eò j ` kqpÀ�Ll ^[ h�mh[ kkekc�_` m[ oqj ` kqp�_` q̀ oj ek` �l ^^r m[ k^v�[ k_�[ kv�fr oep_ê qel kç] [ p̀ _
ò nr eò j ` kqpÀ�Td` ò �[ ò �p̀ s` o[ h�^deh_�^[ ò �hê ` kpl op�hl ^[ q̀ _�qdol r cdl r q�qd` �pq[ q̀ �[ s[ eh[ ] h̀ �al o
nr ` pqel kpÀ�Td` ò �[ ò �[ �s[ oè qv�l a�a[ ^ql op�qd[ q�pdl r h_�] ` �^l kpe_` ò _�t d` k�[ pp̀ ppekc�[ �ml q̀ kqe[ h
hl ^[ qel kÀ�El o�` u[ j mh̀ Ã�` [ ^d�h̀ s` h�l a�qd` �a[ ^eheqv�r p̀ _�al o�^deh_�^[ ò �mr oml p̀ p�j r pq�d[ s` �[ q�h̀ [ pq�qt l
j ` [ kp�l a�` j ` oc` k^v�` cò ppÀ

�������������������Vè t �qd` �^l j mh̀ q̀ �hepq�l a�Bdeh_�B[ ò �Lê ` kpekc�Rr h̀ p�[ k_�R` cr h[ qel kpÀ

Er k_ekc
@q�qdep�qej ` Ã�qd` ò �ep�j ekej [ h�ar k_ekc�[ s[ eh[ ] h̀ �al o
^deh_�^[ ò �pq[ oqr m�^l pqpÀ�M[ kv�^deh_�^[ ò �] r pek` pp̀ p
d[ s` �d[ _�ql �^l j ` �r m�t eqd�^ò [ qes` �pl hr qel kp�ql
l ] q[ ek�qd` �^[ meq[ h�k` ` _` _À�Dumhl ò �[ �s[ oè qv�l a
ar k_ekc�l mqel kp�ql �pr mml oq�qd` �` pq[ ] hepdj ` kq�[ k_
l kcl ekc�l m̀ o[ qel k�l a�vl r o�^deh_�^[ ò �mol co[ j À
Td` p̀ �^l r h_�ek^hr _` Â

Ll [ kp�[ k_�` nr eqv
Poes[ q̀ �al r k_[ qel kp
Pr ] hê �mol co[ j p�¯̀ ÀcÀÃ�USC@�Rr o[ h
C` s` hl mj ` kqÄ�T[ u�Ik^ò j ` kq�Eek[ k^ekcÄ
Bl j j r keqv�C` s` hl mj ` kq�Ahl ^g�Fo[ kq°
R̀ s` kr ` �_es` opeaê [ qel k�¯̀ ÀcÀÃ�ar k_o[ epekcÃ�p̀ hhekc
l qd` o�qvm̀ p�l a�mol _r ^qp�[ k_�p̀ osê ` p°
Fo[ kqp�l o�ò ej ] r op[ ] h̀ �aek[ k^e[ h�ek^` kqes` p
S^dl l h�_epqoê q�ar k_ekc�¯@�¦ �A�al o�` [ ohv�heq̀ o[ ^v
ekq̀ os` kqel k°�

Bd` ^g�l r q�qdep�Eek[ k^e[ h�Pol f` ^qel k�Wl og] l l g�ql
c` q�vl r �pq[ oq̀ _�[ k_�^l kqekr ` �ql �] o[ ekpql oj �t eqd
qdl p̀ �ek�vl r o�^l j j r keqvÆ�

����



Sq[ aaekc
Iq�ep�cl l _�ql �ò ^l ckex` �qd[ q�hê ` kp̀ _�ò cepq̀ ò _�^deh_�^[ ò �mol co[ j p�d[ s` �pm̀ ^eaê �ò cr h[ qel kp�[ ol r k_
pq[ aaÃ�qd` �[ c` �l a�^deh_ò k�] ` ekc�^[ ò _�al oÃ�d` [ hqd�[ k_�p[ à qvÃ�[ k_�qd` �[ ^qr [ h�^[ ò �l a�qd` �^deh_ò kÀ�

F` k` o[ h�R` nr eò j ` kqp
Ceò ^ql op�[ k_�[ hh�^deh_�^[ ò �pq[ aa�j r pq�^l j mh̀ q̀ �[ k�EAI�aekc` omoekqç] [ p̀ _�] [ ^gcol r k_�^d` ^g�] ` al ò
t l ogekc�t eqd�^deh_ò kÀ�Eekc` omoekqekc�qd[ q�ep�aò ` �ql �mol se_` op�ep�[ s[ eh[ ] h̀ �ek�kr j ` ol r p�hl ^[ qel kp�[ ^ol pp
qd` �pq[ q̀ �qdol r cd�SP@RK�Ml kq[ k[ À�Ml ò �ekal oj [ qel k�^[ k�] ` �al r k_�d` ò À�Al qd�mol co[ j �_eò ^ql op�[ k_
pq[ aa�d[ s` �pm̀ ^eaê �nr [ heaê [ qel kp�qd` v�j r pq�j ` ` qÀ�

@__eqel k[ hhvÃ�Ml kq[ k[ Ûp�D[ ohv�B[ ò �[ k_�D_r ^[ qel k�Kkl t h̀ _c` �A[ p̀ �ep�[ �d` hmar h�ò pl r ô ` �qd[ q
pdl t ^[ p̀ p�t d[ q�` [ ohv�^[ ò �[ k_�` _r ^[ qel k�mo[ ^qeqel k` op�k` ` _�ql �gkl t Ã�r k_` opq[ k_Ã�[ k_�] ` �[ ] h̀ �ql �_l À

Pol à ppel k[ h�C` s` hl mj ` kq
Jr pq�heg` �mr ] hê �p̂ dl l h�q̀ [ ^d` opÃ�^deh_�^[ ò �_eò ^ql op�[ k_�pq[ aa�j r pq�j ` ` q�pm̀ ^eaê �qo[ ekekc�ò nr eò j ` kqp
ql �] ` �` hece] h̀ �ql �t l og�ek�[ �hê ` kp̀ _�ò cepq̀ ò _�mol co[ j À�Tdep�ek^hr _` p�ekeqe[ h�qo[ ekekc�al o�k` t �pq[ aa�[ k_
l kcl ekc�[ kkr [ h�ò nr eò j ` kqpÀ�

Td` �^deh_�^[ ò �ek_r pqov�d[ p�[ �mol à ppel k[ h�_` s` hl mj ` kq�l oc[ kex[ qel k�^[ hh̀ _�qd` �D[ ohv�Bdeh_dl l _
Pol f` ^q�¯DBP°�t dê d�dl r p̀ p�[ �_[ q[ ] [ p̀ �al o�` [ ohv�^[ ò �[ k_�` _r ^[ qel k�t l ogal ô ` �mol à ppel k[ h
_` s` hl mj ` kqÀ�Td` �D[ ohv�Bdeh_dl l _�Pol f̀ ^q�ep�_` _ê [ q̀ _�ql �ej mol sekc�qd` �nr [ heqv�l a�mol co[ j p�[ k_
p̀ osê ` p�al o�vl r kc�^deh_ò k�[ k_�qd` eo�a[ j ehè p�[ k_�t l ogp�^hl p̀ hv�t eqd�m[ oqk` o�l oc[ kex[ qel kp�[ ^ol pp�qd`
pq[ q̀ �ql �mol j l q̀ �` [ ohv�^deh_dl l _�mol à ppel k[ h�_` s` hl mj ` kqÀ�DBP�mol se_` p�ò pl r ô ` pÃ�qo[ ekekc
l mml oqr keqè pÃ�[ �fl ] �] l [ o_Ã�[ k_�ekal oj [ qel k�l k�qd` �Ml kq[ k[ �Po[ ^qeqel k` o�R̀ cepqovÃ�t d` ò �` [ ohv
^deh_dl l _�mol à ppel k[ hp�^[ k�qo[ ^g�qd` eo�mol à ppel k[ h�_` s` hl mj ` kqÃ�[ ^^` pp�qd` eo�h̀ [ okekc�ò ^l o_pÃ�[ k_
aek_�nr [ heaè _�qo[ ekekcÀ�Td` v�[ hpl �l aà o�p̂ dl h[ opdemp�al o�` _r ^[ ql op�ek�^deh_�^[ ò �ql �^l j mh̀ q̀ �^l r op̀ t l og
ek�` [ ohv�^deh_dl l _�` _r ^[ qel kÀ�El o�j l ò �ekal oj [ qel k�[ ] l r q�qd` �MT�Po[ ^qeqel k` o�R̀ cepqov�cl �d` ò À�

BC@�@mmò kqê ` pdem�Pol co[ j
Td` ò �j [ v�] ` �[ k�l mml oqr keqv�ql �r qehex` �qd`

@mmò kqê ` pdem�Pol co[ j p�l aà ò _�ek�Ml kq[ k[ À�
Tl �h̀ [ ok�j l ò �sè t �@mm̀ k_eu�AÀ�

R` pl r ô ` Â�Yl r o�hl ^[ h�Bdeh_�B[ ò �R̀ pl r ô ` �[ k_�R̀ à oo[ h�@c` k^v�¯@mm̀ k_eu�@Ã
S` ^qel k�� °�[ k_�vl r o�hl ^[ h�Bdeh_�B[ ò �Lê ` kpl o�¯@mm̀ k_eu�@Ã�S` ^qel k�� °

E[ j ehv�[ k_�Bl kpr j ` o�S^è k^` p�D_r ^[ qel k
Wl og�t eqd�vl r o�E[ j ehv�Bl kpr j ` o�S^è k^` �q̀ [ ^d` o�ql

[ heck�m[ qdt [ v�t l ogç] [ p̀ _�h̀ [ okekcÀ�
Tl �h̀ [ ok�j l ò �sè t �@mm̀ k_eu�BÀ�

����

Wl ogal ô ` �Omml oqr keqè p

Pol co[ j �Ceò ^ql o�[ k_�Pol co[ j �Sq[ aa�Qr [ heaê [ qel k�R` nr eò j ` kqp

Sq[ aaekc�P[ qq̀ ok�[ k_�W[ c` �S^[ h̀ �T` j mh[ q̀



N[ qel k [ h�R` pl r ô ` �Sml qhec dq�
Td` �H` [ _�Sq[ oq� j l _` h�t [ p

aeopq�` pq[ ] hepd` _�_` ^ [ _` p�[ c l
[ k_�d[ p�] ` ` k � ] r ehq� l k

` se_` k^` ç] [ p` _�mo[ ^qê ` pÃ
r pekc �qd` � ] ` pq�[ s[ eh[ ] h̀

p^ è k ^` � [ k_�q̀ [ ^dekc
q̀ ^dkenr ` p�ql � j ` ` q�qd` �k ` ` _p

l a�hl ^ [ h�^ l j j r keqè pÀ�H` [ _
Sq[ oq� l aà op�[ �s[ oè qv� l a�aò `

ò pl r ô ` p�qd[ q�^ [ k � ] `
[ ^^` pp` _�] v�sepeqekc

` ^hg^Àl dpÀ[ ^aÀddpÀc l sÀ

A` pq�Po[ ^qê ` p�
Upekc�` se_` k^` ç] [ p̀ _�mo[ ^qê ` p�ek�` [ ohv�^[ ò �[ k_�` _r ^[ qel k�mol co[ j p�ep�^or ^e[ h�al o�qd` �l mqej [ h
_` s` hl mj ` kq�[ k_�t ` hhç] ` ekc�l a�vl r kc�^deh_ò kÀ�Td` p̀ �mo[ ^qê ` p�[ ò �ekal oj ` _�] v�ò p̀ [ ô d�[ k_�d[ s`
] ` ` k�mol s` k�` aà ^qes` �ek�pr mml oqekc�^deh_ò kÖp�col t qd�[ ^ol pp�s[ oel r p�[ ò [ pÃ�ek^hr _ekc�^l ckeqes` Ã�pl ^e[ hÃ
` j l qel k[ hÃ�[ k_�mdvpê [ h�_l j [ ekpÀ

����

Td` �Ml kq[ k[ �Pò p̂ dl l h�Pol co[ j �Fr e_` hek` pÂ�@�R` pl r ô ` �al o�T` [ ^dekc�Bdeh_ò k�@c` p��
qdol r cd�� �[ ò �mol co[ j �pq[ k_[ o_p�pm̀ ^eaê [ hhv�al o�^deh_ò k�[ c` p�qdò ` �ql �aes` �v` [ opÀ�Td`
pq[ k_[ o_p�_` aek` �] ` pq�mo[ ^qê ` p�ek�qd` �aè h_�[ k_�decdçnr [ heqv�` [ ohv�h̀ [ okekc�pqo[ q̀ cè p�qd[ q�p̀ q
^deh_ò k�l k�qd` �ol [ _�ql �pr ^^` ppÀ�

Td` �Ml kq[ k[ �D[ ohv�L` [ okekc�Sq[ k_[ o_p�¯MDLS°�[ ò �_` peck` _�ql �] ` �[ �ql l h�ql �d` hm�cr e_` �qd`
t l og�l a�` [ ohv�^deh_dl l _�mol à ppel k[ hp�t dl �[ ò �^[ oekc�al o�[ k_�` _r ^[ qekc�^deh_ò k�aol j �] eoqd
qdol r cd�[ c` �aes` �v` [ opÀ�Td` �pq[ k_[ o_p�l r qhek` �al r o�^l ò �_l j [ ekp�ek^hr _ekc�` j l qel k[ h�[ k_
pl ^e[ hÃ�mdvpê [ hÃ�^l j j r kê [ qel kÃ�[ k_�^l ckeqes` �qd[ q�` [ ^d�d[ s` �pm̀ ^eaê �pq[ k_[ o_p�t eqdek
qd` j À�

BLIBK�

BLIBK�

Ml kq[ k[ �R` pl r ô ` p�

OPDR@TION@L�PL@NNINF�PH@SD



Br ooê r hr j
D[ ohv�^deh_dl l _�^r ooê r hr j �ò à op�ql �qd` �mh[ kk` _�[ ^qeseqè pÃ�` um̀ oè k^` pÃ�[ k_�ekq̀ o[ ^qel kp�_` peck` _�ql
mol j l q̀ �qd` �dl hepqê �_` s` hl mj ` kq�l a�vl r kc�^deh_ò kÃ�qvmê [ hhv�aol j �] eoqd�ql �[ c` �` ecdqÀ�Iq�` k^l j m[ pp̀ p
[ �o[ kc` �l a�pr ] f̀ ^qp�[ k_�[ ò [ p�l a�_` s` hl mj ` kqÃ�pr ^d�[ p�^l ckeqes` Ã�pl ^e[ hç̀ j l qel k[ hÃ�mdvpê [ hÃ�[ k_
h[ kcr [ c` �_` s` hl mj ` kqÀ�@�t ` hhç_` peck` _�` [ ohv�^deh_dl l _�^r ooê r hr j �q[ g` p�ekql �[ ^^l r kq�qd` �ek_ese_r [ h
k` ` _p�[ k_�ekq̀ ò pqp�l a�^deh_ò k�[ k_�mol se_` p�qd` j �t eqd�j ` [ kekcar h�[ k_�` kc[ cekc�h̀ [ okekc
` um̀ oè k^` p�qd[ q�pr mml oq�qd` eo�l s` o[ hh�col t qd�[ k_�ò [ _ek` pp�al o�ar qr ò �p̂ dl l hekcÀ

S` h̀ ^qekc�
Tl �d` hm�cr e_` �vl r �ek�p̀ h̀ ^qekc�[ k�` [ ohv�^[ ò �[ k_�` _r ^[ qel k�^r ooê r hr j �qd[ q�[ heckp�t eqd�vl r o
mol co[ j Öp�cl [ hp�[ k_�s[ hr ` pÃ�^l kpe_` o�qd` �al hhl t ekc�a[ ^ql opÂ

R` p` [ ô d�[ k_�Uk_` opq[ k_�Ceaà ò kq�@mmol [ ^d` pÂ�E[ j ehe[ oex` �vl r op̀ ha�t eqd�qd` �s[ oel r p
^r ooê r hr j �[ mmol [ ^d` p�[ k_�mdehl pl mdè p�[ s[ eh[ ] h̀ À�F[ ek�[ �qdl ol r cd�r k_` opq[ k_ekc�l a�qd` eo�^l ò
moek^emh̀ pÃ�ekpqor ^qel k[ h�j ` qdl _pÃ�[ k_�h̀ [ okekc�l r q̂ l j ` p�ql �_` q̀ oj ek` �t dê d�[ mmol [ ^d�] ` pq
[ heckp�t eqd�vl r o�mol co[ j Öp�sepel k�[ k_�mdehl pl mdè pÀ
Bl kpe_` o�C` s` hl mj ` kq[ hhv�@mmol moe[ q̀ �Po[ ^qê ` pÂ�Dkpr ò �qd[ q�qd` �^r ooê r hr j �vl r �^dl l p̀ �ep
] [ p̀ _�l k�_` s` hl mj ` kq[ hhv�[ mmol moe[ q̀ �mo[ ^qê ` pÀ�Iq�pdl r h_�] ` �_` peck` _�ql �j ` ` q�qd` �r kenr `
k` ` _p�[ k_�[ ] eheqè p�l a�qd` �^deh_ò k�ek�vl r o�^[ ò Ã�t eqd�[ ^qeseqè p�[ k_�j [ q̀ oe[ hp�qd[ q�[ ò �pr eq[ ] h̀ �al o
qd` eo�[ c` Ã�ekq̀ ò pqpÃ�[ k_�h̀ s` h�l a�_` s` hl mj ` kqÀ
@pp` pp�Br ooê r hr j �Bl j ml k` kqpÂ�Ds[ hr [ q̀ �qd` �_eaà ò kq�^l j ml k` kqp�l a�qd` �^r ooê r hr j À�Ll l g�al o
[ �^r ooê r hr j �qd[ q�l aà op�[ �t ` hhçol r k_` _�[ k_�^l j mò d` kpes` �[ mmol [ ^dÃ�[ __ò ppekc�[ hh�[ ò [ p�l a
_` s` hl mj ` kqÃ�ek^hr _ekc�^l ckeqes` Ã�pl ^e[ hç̀ j l qel k[ hÃ�mdvpê [ hÃ�[ k_�h[ kcr [ c` �pgehhpÀ
Br hqr o[ h�[ k_�Lekcr epqê �R` pml kpes` k` ppÂ�Bdl l p̀ �[ �^r ooê r hr j �qd[ q�s[ hr ` p�[ k_�ò pm̀ ^qp�qd`
_es` opeqv�l a�qd` �^deh_ò k�[ k_�a[ j ehè p�ek�vl r o�mol co[ j À�Dkpr ò �qd[ q�eq�mol se_` p�l mml oqr keqè p�al o
^deh_ò k�ql �h̀ [ ok�[ ] l r q�qd` eo�l t k�^r hqr ò �[ k_�qd` �^r hqr ò p�l a�l qd` opÃ�[ k_�ek^l oml o[ q̀ p�j [ q̀ oe[ hp
[ k_�ò pl r ô ` p�qd[ q�ò ah̀ ^q�qd` �] [ ^gcol r k_p�[ k_�h[ kcr [ c` p�ò mò p̀ kq̀ _�ek�vl r o�^l j j r keqvÀ
Eh̀ ue] eheqv�[ k_�@_[ mq[ ] eheqvÂ�Bl kpe_` o�qd` �ah̀ ue] eheqv�l a�qd` �^r ooê r hr j �ql �j ` ` q�qd` �r kenr ` �k` ` _p
l a�vl r o�mol co[ j �[ k_�ek_ese_r [ h�^deh_ò kÀ�Ll l g�al o�[ �^r ooê r hr j �qd[ q�[ hhl t p�al o�[ _[ mq[ qel kp�[ k_
j l _eaê [ qel kp�ql �[ ^^l j j l _[ q̀ �_es` op̀ �h̀ [ okekc�pqvh̀ pÃ�[ ] eheqè pÃ�[ k_�ekq̀ ò pqpÀ
To[ ekekc�[ k_�Sr mml oqÂ�Eek_�l r q�t d[ q�qo[ ekekc�[ k_�pr mml oq�[ ò �[ s[ eh[ ] h̀ �aol j �qd` �^r ooê r hr j
mol se_` oÀ�@pp̀ pp�ea�qd` v�l aà o�mol à ppel k[ h�_` s` hl mj ` kq�l mml oqr keqè p�al o�q̀ [ ^d` opÃ�[ ^^` pp�ql
l khek` �ò pl r ô ` pÃ�[ k_�l kcl ekc�pr mml oq�ql �` kpr ò �pr ^^` ppar h�ej mh̀ j ` kq[ qel k�l a�qd` �^r ooê r hr j À
P[ ò kq�[ k_�E[ j ehv�Iksl hs` j ` kqÂ�Bl kpe_` o�dl t �qd` �^r ooê r hr j �` k^l r o[ c` p�[ k_�pr mml oqp�m[ ò kq
[ k_�a[ j ehv�eksl hs` j ` kqÀ�Ll l g�al o�j [ q̀ oe[ hp�[ k_�ò pl r ô ` p�qd[ q�mol j l q̀ �^l j j r kê [ qel k�[ k_
` kc[ c` j ` kq�t eqd�a[ j ehè pÃ�[ p�t ` hh�[ p�l mml oqr keqè p�al o�m[ ò kqp�ql �` uq̀ k_�[ k_�ò ekal ô ` �h̀ [ okekc
[ q�dl j ` À

����



R` p` [ ô d�[ k_�Dse_` k^` �A[ p` Â�Du[ j ek` �qd` �^r ooê r hr j Öp�ò p̀ [ ô d�al r k_[ qel k�[ k_�` se_` k^` �] [ p̀ À
S` ` g�l r q�[ �^r ooê r hr j �qd[ q�d[ p�] ` ` k�aè h_çq̀ pq̀ _Ã�s[ he_[ q̀ _�qdol r cd�ò p̀ [ ô dÃ�[ k_�d[ p�[ �qo[ ^g
ò ^l o_�l a�ml peqes` �l r q̂ l j ` p�al o�^deh_ò kÖp�h̀ [ okekc�[ k_�_` s` hl mj ` kqÀ
Bl kqekr l r p�Ds[ hr [ qel k�[ k_�Ij mol s` j ` kqÂ�R̀ j ` j ] ` o�qd[ q�p̀ h̀ ^qekc�[ �^r ooê r hr j �ep�kl q�[ �l k` ç
qej ` �_` ^epel kÀ�R̀ cr h[ ohv�` s[ hr [ q̀ �qd` �` aà ^qes` k` pp�l a�qd` �^dl p̀ k�^r ooê r hr j �[ k_�j [ g`
[ _fr pqj ` kqp�[ p�k` ` _` _À�S` ` g�à ` _] [ ^g�aol j �q̀ [ ^d` opÃ�m[ ò kqpÃ�[ k_�^deh_ò kÃ�[ k_�^l kpe_` o�k` t ` o
ò p̀ [ ô d�[ k_�] ` pq�mo[ ^qê ` p�ql �` kpr ò �^l kqekr l r p�ej mol s` j ` kq

Pdehl pl mdv�
D[ ohv�^[ ò �[ k_�` _r ^[ qel k�mdehl pl mdv�ò à op�ql �qd` �ar k_[ j ` kq[ h�] ` hè ap�[ k_�moek^emh̀ p�qd[ q�cr e_` �qd`
[ mmol [ ^d�[ k_�mo[ ^qê ` p�ek�mol se_ekc�^[ ò �[ k_�` _r ^[ qel k�al o�vl r kc�^deh_ò kÀ�Iq�` k^l j m[ pp̀ p�qd`
r k_` ohvekc�s[ hr ` pÃ�qd` l oè pÃ�[ k_�cl [ hp�qd[ q�` _r ^[ ql op�[ k_�^[ ò ces` op�dl h_�[ ] l r q�^deh_�_` s` hl mj ` kqÃ
h̀ [ okekcÃ�[ k_�t ` hhç] ` ekcÀ�@�pqol kc�mdehl pl mdv�ek�` [ ohv�^[ ò �[ k_�` _r ^[ qel k�ò ^l ckex` p�qd` �ej ml oq[ k^`
l a�^ò [ qekc�[ �kr oqr oekcÃ�p[ à Ã�[ k_�ek^hr pes` �` kseol kj ` kq�qd[ q�mol j l q̀ p�qd` �l s` o[ hh�_` s` hl mj ` kq�l a
^deh_ò kÀ�Iq�` j md[ pex` p�qd` �peckeaê [ k^` �l a�ek_ese_r [ hex` _�[ k_�_` s` hl mj ` kq[ hhv�[ mmol moe[ q̀ �mo[ ^qê ` pÃ
al pq̀ oekc�ml peqes` �ò h[ qel kpdemp�] ` qt ` ` k�^[ ò ces` op�[ k_�^deh_ò kÃ�[ k_�` kc[ cekc�a[ j ehè p�[ p�m[ oqk` op�ek
qd` �` _r ^[ qel k[ h�fl r ok` vÀ�Uhqej [ q̀ hvÃ�[ �t ` hhç_` aek` _�mdehl pl mdv�p̀ os` p�[ p�[ �al r k_[ qel k�al o�pd[ mekc�qd`
^r ooê r hr j Ã�ekq̀ o[ ^qel kpÃ�[ k_�ml hê è p�ek�` [ ohv�^[ ò �[ k_�` _r ^[ qel k�p̀ qqekcpÀ��

�����������������
�����������������Bd` ^g�l r q�l r o�Bdeh_�B[ ò �Ar pek` pp�Pdehl pl mdè p�ò pl r ô ` À�
�

S^dl l h�[ k_�D[ ohv�B[ ò �[ k_�D_r ^[ qel k�Pol co[ j �R` h[ qel kpdem
Dpq[ ] hepdekc�[ �cl l _�[ k_�l kcl ekc�ò h[ qel kpdem�] ` qt ` ` k�qd` �p̂ dl l h�[ k_�qd` �l kçpeq̀ �l o�k` [ oçpeq̀ �^deh_
^[ ò �mol co[ j �ep�^or ^e[ h�al o�qd` �l s` o[ hh�t ` hhç] ` ekc�[ k_�pr ^^` pp�l a�^deh_ò k�[ k_�a[ j ehè pÀ�Av�t l ogekc
^l hh[ ] l o[ qes` hvÃ�qd` �p̂ dl l h�[ k_�^deh_�^[ ò �mol co[ j �^[ k�^ò [ q̀ �[ �p̀ [ j h̀ pp�[ k_�^l d` pes` �qo[ kpeqel k�al o
vl r kc�^deh_ò k�[ p�qd` v�j l s` �aol j �` [ ohv�^[ ò �[ k_�` _r ^[ qel k�ql �gek_` oc[ oq̀ kÀ

@�pqol kc�m[ oqk` opdem�] ` qt ` ` k�] l qd�` kqeqè p�ò nr eò p�` aà ^qes` �^l j j r kê [ qel k�[ k_�ò cr h[ o�ekal oj [ qel k
pd[ oekcÀ�Tdep�m[ oqk` opdem�pr mml oqp�ek_ese_r [ hex` _�h̀ [ okekc�[ k_�_` s` hl mj ` kqÃ�mol se_ekc�a[ j ehè p�t eqd�[
p̀ kp̀ �l a�p̀ ^r oeqv�[ k_�^l l o_ek[ q̀ _�` aal oqp�ql �[ __ò pp�^d[ hh̀ kc` pÀ�Tl c` qd` oÃ�qd` �p̂ dl l h�[ k_�` [ ohv�^[ ò
[ k_�` _r ^[ qel k�mol co[ j �^[ k�t l og�ql �al pq̀ o�r keqvÃ�pd[ ò �ò pl r ô ` pÃ�[ k_�mol à ppel k[ h�_` s` hl mj ` kq
l mml oqr keqè p�al o�decdçnr [ heqv�` _r ^[ qel kÀ

����

BLIBK�



BONBLUSION

�� ��

Dumhl oekc�qd` �ml ppe] eheqv�l a�l aà oekc�[ k�l kçpeq̀ �l o�k` [ oçpeq̀ �` [ ohv�^[ ò �[ k_�` _r ^[ qel k�mol co[ j �t eqd
pr mml oq�aol j �vl r o�mr ] hê �l o�moes[ q̀ �p̂ dl l h�ep�[ �peckeaê [ kq�r k_` oq[ gekcÀ�Iq�ò nr eò p�qej ` Ã�` aal oqÃ�[ k_
^[ ò ar h�mh[ kkekcÀ�Hl t ` s` oÃ�eq�ep�ej ml oq[ kq�ql �ò j ` j ] ` o�qd[ q�qdol r cdl r q�qdep�mol ^` ppÃ�qd` ò �[ ò
[ ] r k_[ kq�ò pl r ô ` pÃ�l mml oqr keqè pÃ�[ k_�pr mml oq�[ s[ eh[ ] h̀ À

@̂^` pp�ql �decdçnr [ heqv�` [ ohv�^[ ò �[ k_�` _r ^[ qel k�d[ p�mol s` k�ql �] ` �s[ hr [ ] h̀ �[ pp̀ qp�al o�qd` �ò ^or eqj ` kq
[ k_�ò q̀ kqel k�l a�` j mhl v` ` pÃ�[ k_�qdep�pq[ k_p�qor ` �al o�p̂ dl l hp�[ p�t ` hhÀ�Av�mol se_ekc�qdep�` pp̀ kqe[ h
p̀ osê ` Ã�p̂ dl l hp�^[ k�^ò [ q̀ �[ �pr mml oqes` �` kseol kj ` kq�al o�pq[ aaÃ�mol j l qekc�t l ogçheà �] [ h[ k^` �[ k_
` kd[ k^ekc�fl ] �p[ qepa[ ^qel kÀ

Ml ò l s` oÃ�l aà oekc�` [ ohv�^[ ò �[ k_�` _r ^[ qel k�l mml oqr keqè p�al o�vl r kc�^deh_ò k�ek�vl r o�^l j j r keqv
mh[ vp�[ �seq[ h�ol h̀ �ek�mò m[ oekc�^deh_ò k�ql �` kq̀ o�gek_` oc[ oq̀ k�ò [ _v�ql �h̀ [ okÀ�Iq�p̀ qp�[ �pl he_�al r k_[ qel k
al o�qd` eo�` _r ^[ qel k[ h�fl r ok` vÃ�al pq̀ oekc�qd` eo�^l ckeqes` Ã�pl ^e[ hÃ�[ k_�` j l qel k[ h�_` s` hl mj ` kqÀ

Wdeh̀ �qd` �fl r ok` v�j [ v�d[ s` �eqp�^d[ hh̀ kc` pÃ�qd` �ml q̀ kqe[ h�] ` k` aeqp�l r qt ` ecd�qd` �l ] pq[ ^h̀ pÀ�Ml kq[ k[
l aà op�[ k�[ ] r k_[ k^` �l a�ò pl r ô ` p�[ k_�t ` �` k^l r o[ c` �vl r o�p̂ dl l h�ql �ò hv�l k�qd` �kr j ` ol r p
l oc[ kex[ qel kp�[ k_�pr mml oqp�qd[ q�[ ò �[ s[ eh[ ] h̀ �ql �vl r Ã�[ p�t ` hh�[ p�h̀ [ ok�aol j �qd` �s[ oel r p�p̂ dl l hp
qdol r cdl r q�qd` �pq[ q̀ �qd[ q�d[ s` �` pq[ ] hepd` _�mol co[ j p�qd` j p̀ hs` pÀ��

Ik�pr j j [ ovÃ�qd` �_` ^epel k�ql �l aà o�[ k�l kçpeq̀ �l o�k` [ oçpeq̀ �` [ ohv�^[ ò �[ k_�` _r ^[ qel k�mol co[ j �ep�[
ò t [ o_ekc�` k_` [ sl oÃ�] l qd�al o�` j mhl v` ` p�[ k_�qd` �^l j j r keqv�[ q�h[ oc` À�Weqd�^[ ò ar h�mh[ kkekc�[ k_
pr mml oqes` �ò pl r ô ` pÃ�p̂ dl l h�_epqoê qp�^[ k�mol se_` �[ �s[ hr [ ] h̀ �p̀ osê ` �qd[ q�ml peqes` hv�ej m[ ^qp�] l qd�qd`
t l ogal ô ` �[ k_�qd` �ar qr ò �c` k` o[ qel k�l a�pqr _` kqpÀ
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S` ^qel k�� Â�Ml kq[ k[ �Bdeh_�B[ ò �Ar pek` pp�Bl kk` ^q

R` pl r ô ` �Hr ]

W` �l aà o�ekçm̀ opl k�[ k_�l khek` �qo[ ekekcpÃ�t ` ] ek[ op�[ k_�p̀ oè p�] [ p̀ _�mol à ppel k[ h�_` s` hl mj ` kqÀ�Vepeq
l r o�t ` ] peq̀ �al o�ekal oj [ qel k�l k�l r o�Tekv�To[ ekekc�W` ] ek[ opÃ�@hh�Or o�Kek�E[ j ehv�Fol r m�Ar pek` pp
Po[ ^qê ` p�S` oè pÃ�Bdeh_�B[ ò �To[ ekekc�l kç_` j [ k_�^l r op̀ p�[ k_�j l ò À

To[ ekekcpÃ�¦ �Ds` kqp

Ik_ese_r [ hex` _�pj [ hh�col r m�^l [ ^dekc�p̀ oè p�[ ò �[ s[ eh[ ] h̀ �ek�_eaà ò kq�t [ vp�t eqd�l r o�S` kel o�Bdeh_
B[ ò �Ar pek` pp�@_sepl oÀ

Ml kq[ k[ �Bdeh_�B[ ò �Ar pek` pp�Bl kk` ^qÃ� [ �mol co[ j � l a�Z` ol �ql �Ees` �Ml kq[ k[ Ã�pr mml oqp�qd` � col t qd
[ k_� pq[ ] eheqv� l a� ^deh_� ^[ ò � mol co[ j p� [ ^ol pp� ^l j j r keqè pÃ� ` kpr oekc� [ ^^` pp� ql � nr [ heqv� ^deh_� ^[ ò � ep
t eqdek�ò [ ^d�al o�j l ò �a[ j ehè p�t eqd�vl r kc�^deh_ò kÀ

Or o�^l j mò d` kpes` � ] r pek` ppçal ^r p` _�pr mml oq�eksl hs` p� [ � ^l j ] ek[ qel k� l a� l khek` �qo[ ekekcpÃ� l k` çl kç
l k` � pr mml oq� [ k_� col r m� mol co[ j p� pm̀ ^eaê [ hhv� _` peck` _� ql � [ __ò pp� qd` � r kenr ` � k` ` _p� l a� Ml kq[ k[
^deh_�^[ ò �mol se_` opÀ�

Or o�l khek` �ò pl r ô ` �dr ] �l aà op�aò ` �^deh_�^[ ò �] r pek` pp�ò pl r ô ` p�al o�` s` ov�fl r ok` vÀ
Or o�ò pl r ô ` �he] o[ ov�l aà op�aò ` �pq̀ mç] vçpq̀ m�cr e_` pÃ�j [ og` qekc�pqo[ q̀ cè pÃ�aek[ k^e[ h�mh[ kkekc�ql l hpÃ
^l j j r keqv�ql l hgeqp�[ k_�j l ò À�

�/�H�D�U�Q���P�R�U�H���D�E�R�X�W���R�X�U���V�H�U�Y�L�F�H�V���	 ���V�X�S�S�R�U�W��
�F�K�L�O�G�F�D�U�H�E�X�V�L�Q�H�V�V�F�R�Q�Q�H�F�W���F�R�P

Ok` çl kçOk` �Ar pek` pp�T` ^dkê [ h�@ppepq[ k^` �¦ �Sj [ hh�Fol r m�Bl [ ^dekc
W` �l aà o�l k` çl kçl k` �^l kpr hq[ qel kp�t eqd�l r o�] r pek` pp�[ _sepl op�t dl �d[ s` �oê d�] [ ^gcol r k_p�ek
] r pek` pp�j [ k[ c` j ` kqÃ�^l kpr hqekcÃ�[ k_�t l ogal ô ` �[ k_�` ^l kl j ê �_` s` hl mj ` kqÀ�W` �[ hpl �mol se_`
q̀ ^dkê [ h�[ ppepq[ k^` �qo[ ekekc�ek�c` k` o[ h�] r pek` pp�ql mê p�pr ^d�[ p�l m̀ o[ qel kpÃ�j [ og` qekc�[ k_
aek[ k^` À

Sd[ ò _�S` osê ` p
Ok�] ` d[ ha�l a�hê ` kp̀ _�[ k_�ò cepq̀ ò _�^deh_�^[ ò �mol co[ j p�[ ^ol pp�qd` �pq[ q̀ Ã�t ` �[ ò �t l ogekc
^l hh[ ] l o[ qes` hv�ql �p̀ ^r ò �hl t ` o�^l pqp�al o�pq[ aa�] ` k` aeqpÃ�al l _�[ k_�pr mmhè pÄ�pd[ ò �e_` [ pÃ�[ k_�_oes`
j ` [ kekcar h�^d[ kc` �ek�mol co[ j p�[ k_�^l j j r keqè p�qdol r cd�Sd[ ò _�S` osê ` pÀ

Weqdek�qd` �pq[ q̀ �l a�Ml kq[ k[ �qd` ò �[ ò �p̀ s` o[ h�p̀ osê ` �mol se_` op�qd[ q�l aà o�ò pl r ô ` p�ar k_` _�] v�qd`
Bdeh_�B[ ò �C` s` hl mj ` kq�Er k_À�Uqehex` �qdep�ekq̀ o[ ^qes` �_[ pd] l [ o_�[ k_�ò [ _�j l ò �] ` hl t �ql �h̀ [ ok�[ ] l r q
qd` �ò pl r ô ` p�[ s[ eh[ ] h̀ �ql �vl r �ek�vl r o�ò cel kÀ��

Ikq̀ o[ ^qes` �C[ pd] l [ o_

�5�H�V�R�X�U�F�H�V
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S` ^qel k�� Â�Bdeh_�B[ ò �@c` k^è p�
Bdeh_�B[ ò �@c` k^è p�
Td` ò �[ ò �qt l �^deh_�^[ ò �[ c` k^è p�ek�qd` �pq[ q̀ �l a�Ml kq[ k[ À�D[ ^d�[ c` k^v�^[ k�d` hm�ql �aek_�hê ` kp̀ _
[ k_�ò cepq̀ ò _�^deh_�^[ ò �[ k_�[ ppepq�a[ j ehè p�qd[ q�j [ v�nr [ heqv�al o�qd` �A` pq�A` cekkekcp�S^dl h[ opdem
pr ] pe_vÀ�Td` p̀ �[ c` k^è p�l aà o�qd` �al hhl t ekc�p̀ osê ` pÂ

H` hm�a[ j ehè p�[ mmhv�al o�qd` �A` pq�A` cekkekcp�S^dl h[ opdem
C` q̀ oj ek` �p̂ dl h[ opdem�` hece] eheqv
R̀ à o�a[ j ehè p�l a�[ hh�ek^l j ` �h̀ s` hp�ql �hê ` kp̀ _�[ k_�ò cepq̀ ò _�^deh_�^[ ò �ek�qd` eo�[ ò [ À�

Eek_�vl r o�hl ^[ h�Bdeh_�B[ ò �@c` k^vÛp�Bl kq[ ^q�Ikal oj [ qel k�H` ò À�

Lê ` kpekc�[ k_�Qr [ heqv�Sr mml oq�
SP@RK�L` [ okekc�L[ ] �Ml kq[ k[ �mol se_` p�nr [ heqv�q̀ ^dkê [ h�[ ppepq[ k^` �p̀ osê ` p�ql �^deh_�^[ ò �mol co[ j p
[ k_�mol à ppel k[ hp�[ ^ol pp�qd` �pq[ q̀ �pm̀ ^eaê �ql �hê ` kpekc�[ k_�nr [ heqvÀ�SP@RK�Ml kq[ k[ Ûp�j eppel k�ep�ql
_` peck�[ k_�_` hes` o�^l kpepq̀ kq�[ k_�ò pml kpes` �q̀ ^dkê [ h�[ ppepq[ k^` �k` ` _` _�al o�decdçnr [ heqvÃ
ek^hr pes` Ã�[ k_�pr pq[ ek[ ] h̀ �^[ ò �qdol r cd�j ` qdl _p�qd[ q�` j ml t ` o�D[ ohv�B[ ò �[ k_�D_r ^[ qel k
mol à ppel k[ hp�ql �à ` h�^l kae_` kqÃ�^l kk` ^q̀ _Ã�[ k_�` nr emm̀ _�ql �pr ^^` ` _�[ k_�] r eh_�` kseol kj ` kqp�t d` ò
` s` ov�^deh_�qdoes` pÀ

�� ��
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S` ^qel k�� Â�Bdeh_�B[ ò �Lê ` kpekc�
Bdeh_�B[ ò �Lê ` kpekc�¯BBL°�` pq[ ] hepd` p�ò cr h[ qel kp�al o�qd` �d` [ hqdÃ�p[ à qvÃ�[ k_�t ` hhç] ` ekc�l a�^deh_ò k
ek�hê ` kp̀ _�[ k_�ò cepq̀ ò _�mol co[ j pÀ�Td` �ol h̀ �l a�BBL�ep�ql �mol se_` �qd` �al hhl t ekc�al o�hê ` kp̀ _�[ k_
ò cepq̀ ò _�^deh_�^[ ò �mol co[ j pÃ�[ p�t ` hh�[ p�qdl p̀ �t l ogekc�ql �] ` ^l j ` �hê ` kp̀ _�l o�ò cepq̀ ò _Â

Ml keql oekc
Ikpm̀ ^qel kp

Pò çekpm̀ ^qel k�[ k_�[ kkr [ hhv�qd` ò [ aq̀ o
Sr mml oq

Bl kq[ ^q�Ikal oj [ qel k
Pdl k` Â� �̄ � � °� � � ç� � � �
E[ uÂ� �̄ � � °� � � ç� � � �
Dj [ ehÂ�^deh_^[ ò hê ` kpekcª j qÀcl s
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B` oqeaè _�Bdeh_�C` s` hl mj ` kq�@ppl ^e[ q̀ �¯BC@°�Pò ç@mmò kqê ` pdem�
Td` �B` oqeaè _�BC@�Pò ç@mmò kqê ` pdem�mol co[ j �ep�[ �pqor ^qr ò _�mol co[ j �ql �pr mml oq�decd�p̂ dl l h
pqr _` kqp�t dl �` kol hh�[ k_�^l j mh̀ q̀ �Bdeh_�C` s` hl mj ` kq�B[ ò ` o�[ k_�T` ^dkê [ h�D_r ^[ qel k�l o�_r [ h
` kol hhj ` kq�^l r op̀ p�ql �` [ ok�[ �Bdeh_�C` s` hl mj ` kq�@ppl ^e[ q̀ �B` oqeaê [ q̀ �¯BC@°À�Iq�pr mml oqp�decd�p̂ dl l h
pqr _` kqp�[ c` �� � #�ql �^l kk` ^q�qd` eo�` _r ^[ qel k�ql �t l og�` um̀ oè k^` p�ek�[ �hê ` kp̀ _�^deh_�^[ ò �a[ ^eheqvÀ�Td`
mol co[ j �ep�pr mml oq̀ _�[ hl kc�t eqd�qd` �^l pqp�[ ppl ^e[ q̀ _�t eqd�qd` �BC@�] l l gp�[ k_�^` oqeaê [ qel k�ek
^l hh[ ] l o[ qel k�t eqd�qd` �C` m[ oqj ` kq�l a�L[ ] l o�[ k_�Ik_r pqovÃ�qd` �D[ ohv�Bdeh_dl l _�Pol f̀ ^qÃ�[ k_�qd` �D[ ohv
Bdeh_dl l _�S` osê ` p�Ar ò [ r À�

R` cepq̀ ò _�Bdeh_�C` s` hl mj ` kq�@ppl ^e[ q̀ �¯BC@°�@mmò kqê ` pdem
Td` �R̀ cepq̀ ò _�BC@�@mmò kqê ` pdem�mol co[ j �ep�l aà ò _�qdol r cd�qd` �^l hh[ ] l o[ qel k�l a�qd` �Ml kq[ k[
C` m[ oqj ` kq�l a�L[ ] l o�[ k_�Ik_r pqovÃ�qd` �D[ ohv�Bdeh_dl l _�Pol f̀ ^qÃ�Bdeh_^[ ò qo[ ekekcÀl ocÃ�[ k_�qd` �D[ ohv
Bdeh_dl l _�S` osê ` p�Ar ò [ r À�Td` �l k` çv` [ oçhl kc�mol co[ j �l aà op�m[ oqê em[ kqp�ql �ò ^` es` �qd` �ò h[ q̀ _
q̀ ^dkê [ h�ekpqor ^qel k�dl r op�qd[ q�j ` ` q�qd` �� �BC@�^l j m̀ q̀ k^è pÃ�^l j mh̀ q̀ �[ �BC@�ml oqal hel Ã�[ k_�] `
mò m[ ò _�ql �^l j mh̀ q̀ �qd` �BC@�^` oqeaê [ q̀ À�Td` �^l pq�l a�qd` �qo[ ekekcÃ�BC@�] l l gpÃ�[ k_�BC@�^` oqeaê [ qel k
ep�^l s` ò _�] v�qd` �D[ ohv�Bdeh_dl l _�S` osê ` p�Ar ò [ r À

Ml kq[ k[ �D[ ohv�Bdeh_dl l _�@mmò kqê ` pdem�Pol co[ j �¯MDB@P°�Bdeh_^[ ò
C` s` hl mj ` kq�Sm̀ ^e[ hepq
Td` �R̀ cepq̀ ò _�Ml kq[ k[ �D[ ohv�Bdeh_dl l _�@mmò kqê ` pdem�Pol co[ j �ep�l aà ò _�qdol r cd�qd` �Ml kq[ k[
C` m[ oqj ` kq�l a�L[ ] l o�[ k_�Ik_r pqovÀ�Iq�ep�_` peck` _�ql �pr mml oq�ek_ese_r [ hp�ek�^l j mh̀ qekc�� � �^l hh̀ c`
^ò _eqp�l a�` [ ohv�^deh_dl l _�` _r ^[ qel kÃ�h̀ [ _ekc�ql �[ k�@ppl ^e[ q̀ Öp�C` cò ` �ek
D[ ohv�Bdeh_dl l _�D_r ^[ qel kÀ�Td` �^ò _eqp�al o�D[ ohv�Bdeh_dl l _�D_r ^[ qel k�^[ k�] ` �` [ ok` _�l khek` �l o�ek
m̀ opl k�[ q�l k` �l a�qd` �decd` o�` _r ^[ qel k�ekpqeqr qel kp�qd[ q�^r oò kqhv�d[ s` �[ k�[ oqê r h[ qel k�[ cò ` j ` kq�t eqd
qd` �[ mmò kqê ` pdem�mol co[ j À�

@mmò kqê ` p�ek�[ kv�mol co[ j �t ehh�d[ s` �qd` �l mml oqr keqv�ql �h̀ [ ok�t deh̀ �qd` v�` [ okÃ�t eqd�qd` �pr mml oq�l a�[
j ` kql oÀ�@k�[ mmò kqê ` �t ehh�t l og�ql �[ mmhv�h̀ [ ok` _�qd` l ov�ql �mo[ ^qê [ h�` um̀ oè k^` pÀ�Tdol r cdl r q�qd`
mol co[ j Ã�[ mmò kqê ` p�` [ ok�t [ c` �c[ ekpÀ

El o�j l ò �ekal oj [ qel k�[ ] l r q�] l qd�qd` �Pò ç@mmò kqê ` pdem�[ k_�@mmò kqê ` pdem�mol co[ j pÃ�^l kq[ ^q�qd`
D[ ohv�Bdeh_dl l _�Pol f̀ ^q�l o�sepeq�qd` eo�t ` ] peq̀ À�Er k_ekc�ep�_` m̀ k_` kq�l k�BBCE�[ k_�l qd` o�ar k_ekc
pl r ô ` pÀ

Ml kq[ k[ �D[ ohv�Bdeh_dl l _�Pol f` ^q�Bl kq[ ^q�Ikal oj [ qel k
Pdl k` Â��ç� � � ç� � � ç� � � � �l o� �̄ � � °�� � � ç� � � �
Dj [ ehÂ�` ^mª j l kq[ k[ À̀ _r �

�$�S�S�U�H�Q�W�L�F�H�V�K�L�S���2�S�S�R�U�W�X�Q�L�W�L�H�V���L�Q���0 �R�Q�W�D�Q�D
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B[ ò ` o�[ k_�T` ^dkê [ h�D_r ^[ qel k�
B[ ò ` o�[ k_�T` ^dkê [ h�D_r ^[ qel k�¯BTD°�mò m[ ò p�Ml kq[ k[ �Kç�� �pqr _` kqp�al o�[ �t e_` �o[ kc` �l a�^[ ò ` op�[ k_�ml pqç
p̀ ^l k_[ ov�` _r ^[ qel k�l mqel kp�[ k_�^[ k�] ` �al r k_�ek�Ml kq[ k[ Öp�j e__h̀ �p̂ dl l hpÃ�decd�p̂ dl l hpÃ�[ k_�^[ ò ` o�^` kq̀ opÀ
BTD�^l r op̀ p�^` kq̀ o�[ ol r k_�heà �[ k_�` j mhl vj ` kq�pgehhp�mò m[ oekc�pqr _` kqp�ql �cl �_eò ^qhv�ekql �qd` �t l ogal ô ` �l o�ql
^l kqekr ` �qd` eo�` _r ^[ qel k�t eqd�[ �decd` o�_` cò ` �l a�al ^r p�l k�qd` eo�^[ ò ` o�cl [ hpÀ�Ml kq[ k[ �d[ p�aes` �[ mmol s` _�BTD
mol co[ j �[ ò [ p�ek^hr _ekc�E[ j ehv�[ k_�Bl kpr j ` o�S^è k^` p�D_r ^[ qel kÀ�

BTD�P[ qdt [ v�@heckj ` kq
Td` �BTD�m[ qdt [ v�l aà oekcp�ek^hr _` p�[ k�l mqel k�t dê d�[ __ò pp̀ p�^deh_�^[ ò �[ k_�` [ ohv�` _r ^[ qel k�qeqh̀ _�ÕD[ ohv
Bdeh_^[ ò �[ k_�D_r ^[ qel kÕÀ�Tdep�m[ qdt [ v�al ^r p�ep�l k�qd` �] eoqd�ql �[ c` �� �^deh_À�

Wl ogçA[ p` _�L` [ okekc�
Wl ogç] [ p̀ _�h̀ [ okekc�l mml oqr keqè p�[ ò �[ �seq[ h�^l j ml k` kq�l a�BTD�m[ qdt [ vpÀ�Dum̀ ^q̀ _�ekq̀ o[ ^qel kp�t eqd�vl r kc
^deh_ò k�ek^hr _` Â�

Ikqol _r ^ql ov�` um̀ oè k^` p
Du[ j mh̀ pÂ�l ] p̀ osekc�^deh_ò kÃ�^l k_r ^qekc�p[ à qv�^d` ^gp�l k�` nr emj ` kq�[ k_�a[ ^eheqvÃ�[ k_�^ò [ qekc�m[ ò kq
m[ ^g` qp�[ hh�r k_` o�qd` �l s` opecdq�l a�qd` �EBS�q̀ [ ^d` oÀ

T` ^dkê [ h�` um̀ oè k^` p
Du[ j mh̀ pÂ�^ò [ qekc�h̀ [ okekc�^` kq̀ opÃ�mò m[ oekc�[ c` ç[ mmol moe[ q̀ �j [ q̀ oe[ hp�l o�ekq̀ o[ ^qes` �mh[ vÃ�^h̀ [ kekc�[ k_
p[ keqexekc�` nr emj ` kq�[ k_�ql vpÃ�pr mml oqekc�qd` �h̀ [ _�q̀ [ ^d` o�l o�^` kq̀ o�_eò ^ql oÃ�[ k_�_eò ^q�ekq̀ o[ ^qel k�al o
pm̀ ^eaê �h̀ [ okekc�` s` kqp�r k_` o�qd` �l s` opecdq�l a�qd` �EBS�q̀ [ ^d` oÀ

Wl ogç] [ p` _�h̀ [ okekc�` um̀ oè k^` p
Du[ j mh̀ pÂ�_eò ^q�ekq̀ o[ ^qel kp�t eqd�^deh_ò k�r k_` o�qd` �l s` opecdq�l a�qd` �h̀ [ _�q̀ [ ^d` o�pr ^d�[ p�q̀ [ ^dekc
h̀ ppl kpÃ�l oc[ kexekc�l r q_l l o�mh[ v�[ ^qeseqè pÃ�l o�[ ppepqekc�t eqd�_[ ehv�q[ pgp�pr ^d�[ p�j ` [ h�qej ` �l o�k[ m�qej ` �[ hh
r k_` o�qd` �l s` opecdq�l a�qd` �h̀ [ _�q̀ [ ^d` o�[ q�qd` �^` kq̀ oÀ

E[ j ehv�[ k_�Bl kpr j ` o�S^è k^` p�D_r ^[ qel k�
E[ j ehv�[ k_�Bl kpr j ` o�S^è k^` p�D_r ^[ qel k�¯EBS°�ep�al r k_�ek�j e__h̀ �[ k_�p̀ ^l k_[ ov�p̂ dl l hp�[ ^ol pp�Ml kq[ k[ À�Td`
al ^r p�l a�EBS�ep�l k�heà �heq̀ o[ ^vÃ�[ p�t ` hh�[ p�t l ogal ô ` �_` s` hl mj ` kq�t eqdek�m̀ l mh̀ ç̂ ` kq̀ ò _�^[ ò ` opÀ�

EBS�Pol co[ j �P[ o[ j ` q̀ opÂ
Wl ogekc�t eqd�[ �hê ` kp̀ _�EBS�q̀ [ ^d` o�t eqdek�[ k�EBS�mol co[ j �ep�^l kpe_` ò _�seq[ h�ql �` kpr oekc�eksl hs` j ` kq�l a�EBS
pqr _` kqp�ep�pr ^^` ppar h�t eqdek�[ �p̂ dl l hç] [ p̀ _�^` kq̀ oÀ�EBS�mol co[ j p�l aà o�[ �j ekej r j �l a�qt l �ar hh�^ò _eqp�l a�^l r op̀ pÃ
ekqol _r ^ql ov�[ q�qd` �al r k_[ qel k[ h�h̀ s` h�[ k_�q̀ ^dkê [ h�qo[ ekekc�t eqd�t l ogç] [ p̀ _�h̀ [ okekc�` um̀ oè k^` p�[ q�qd` �` h̀ ^qes`
h̀ s` hÀ�Bl r op̀ p�l aà o�l mml oqr keqè p�ql �ekqol _r ^` Ã�mo[ ^qê ` Ã�[ k_�_` j l kpqo[ q̀ �j [ pq̀ ov�l a�q̀ ^dkê [ h�gkl t h̀ _c` �[ k_
pgehhp�ò h[ q̀ _�ql �^deh_�_` s` hl mj ` kq�[ k_�mol se_ekc�^[ ò �qd[ q�j ` ` qp�qd` �^deh_Ûp�pl ^e[ hÃ�` j l qel k[ hÃ�ekq̀ hh̀ ^qr [ hÃ�[ k_
mdvpê [ h�k` ` _pÀ�EBS�^l r op̀ p�t eqdek�qd` �D[ ohv�Bdeh_^[ ò �[ k_�D_r ^[ qel k�m[ qdt [ v�^[ k�^l r kq�ql t [ o_�j ` ` qekc�qd`
ekpqor ^qel k[ h�^l kq̀ kq�[ k_�dl r op�t eqd�^deh_ò k�al o�qd` �Bdeh_�C` s` hl mj ` kq�@ppl ^e[ q̀ p�¯BC@°�^` oqeaê [ qel kÀ�

El o�j l ò �ekal oj [ qel kÃ�ò sè t �qdep�hekg�ql �qd` �D[ ohv�Bdeh_dl l _�[ k_�D_r ^[ qel k�m[ qdt [ v�l k�qd` �OPI�t ` ] peq̀ À�

�)�D�P�L�O�\ ���D�Q�G���&�R�Q�V�X�P�H�U���6�F�L�H�Q�F�H�V���(�G�X�F�D�W�L�R�Q�����3�U�R�J�U�D�P�V���D�Q�G���3�D�W�K�Z �D�\ �V
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Er k_ekc�[ k_�Sr mml oq�al o�D[ ohv�Bdeh_�B[ ò �[ k_�D_r ^[ qel k�Pol co[ j p
�

Ml kq[ k[ �BTD�Er k_ekc�¯Vl D_Er k_ekc°
Td` �Sq[ q̀ �l a�Ml kq[ k[ �mol se_` p�ar k_ekc�ql �pr mml oq�qd` �EBS�mol co[ j À�Du[ j mh̀ p�l a�r qehex[ qel k�l a�ar k_p�ek^hr _` Â

Pr ô d[ pekc�` nr emj ` kq�l o�pr mmhè p�k` ` _` _�al o�q̀ [ ^dekc�qd` �^l kq̀ kq
T` [ ^d` o�mol à ppel k[ h�_` s` hl mj ` kq�
Pr ô d[ pekc�q̀ [ ^dekc�ò pl r ô ` p
Dum̀ kp̀ p�kl q�^l s` ò _�] v�B[ oh�CÀ�P` ogekp�ar k_ekc

B[ oh�CÀ�P` ogekp�
�B[ oh�CÀ�P` ogekp�ep�[ �à _` o[ h�co[ kq�mol co[ j �qd[ q�^[ k�mol se_` �[ ^^` pp�ql �ar k_ekc�al o�qd` �al hhl t ekcÂ

EBS�q̀ [ ^d` o�qo[ ekekc�[ k_�mol à ppel k[ h�_` s` hl mj ` kq
Dnr emj ` kq�r p̀ _�t eqd�^deh_ò k�
R̀ pl r ô ` p�ql �pr mml oq�qd` �h̀ [ okekc�^` kq̀ op
Tl vp�qd[ q�[ heck�ql �qd` �h̀ [ okekc�
Sqr _` kq�qo[ s` h�` um̀ kp̀ p� p̄r ^d�[ p�ql �[ k_�aol j �EBBL@�` s` kqp°�[ k_�l o�qo[ ekekc�^l pqp� p̄r ^d�[ p�Ika[ kq�Tl __h̀ o
BPR�^` oqeaê [ qel k�t dê d�ep�` um̀ ^q̀ _�ql �] ` �` [ ok` _�t eqdek�qd` �m[ qdt [ v�^l r op̀ p°À

OPI�Sr mml oq
OPI�` j mhl vp�[ k�EBS�mol co[ j �pm̀ ^e[ hepq�t dl �ep�[ ppeck` _�ql �l s` op̀ ` �[ k_�l aà o�cr e_[ k^` �[ k_�q̀ ^dkê [ h�[ ppepq[ k^`
ql �EBS�mol co[ j pÃ�EBS�q̀ [ ^d` opÃ�[ k_�BTD�m[ qdt [ vp�ek^hr _ekc�` [ ohv�^deh_dl l _çò h[ q̀ _�m[ qdt [ v�mh[ kkekc�[ k_
ej mh̀ j ` kq[ qel kÀ�OPI�pr mml oqp�^[ ò ` o�[ k_�q̀ ^dkê [ h�pqr _` kq�l oc[ kex[ qel kp� p̄m̀ ^eaê [ hhv�E[ j ehvÃ�B[ ò ` oÃ�[ k_
Bl j j r keqv�L` [ _` op�l a�@j ` oê [ °�t d` ò �ek_r pqov�gkl t h̀ _c` Ã�pgehhpÃ�[ k_�[ mqeqr _` p�` j mhl v[ ] eheqv�pgehhp�[ ò
mo[ ^qê ` _�[ k_�_` j l kpqo[ q̀ _�qdol r cd�ek_r pqovç[ heck` _�^l j m̀ qeqel kp�[ k_�ò t [ o_` _�qdol r cd�` um[ k_` _
p̂ dl h[ opdemp�[ k_�h̀ [ _` opdem�l mml oqr keqè pÀ�L` [ ok�j l ò �d` ò �[ q�t t t Àj qâ ^h[ Àl oc�l o�t t t Àâ ^h[ ek^Àl ocÀ�Td` �EBS
mol co[ j �pm̀ ^e[ hepq�l aà op�m[ qdt [ v�qo[ ekekc�[ k_�P` ogekp�BTD�r m_[ q̀ p�ql �EBS�q̀ [ ^d` op�[ q�kl �l o�hl t �^l pq�ql �qd`
p̂ dl l hÀ

EBS�mol co[ j p�[ ò �` hece] h̀ �al o�BTDçpm̀ ^eaê �co[ kqp�[ k_�[ __eqel k[ h�ar k_ekc�pqò [ j p�ql �pr mml oq�m[ qdt [ v�t l og�ea�qd`
_epqoê q�` j mhl vp�[ �hê ` kp̀ _�EBS�q̀ [ ^d` o�[ k_�l aà op�qt l �j ekej r j �^ò _eqp�l a�^l r op̀ p�j ` ` qekc�qd` �P` ogekp
ò nr eò j ` kqp�l a�� �^ò _eq�[ q�qd` �al r k_[ qel k[ h�h̀ s` h�[ k_�� �^ò _eq�[ q�qd` �` h̀ ^qes` �h̀ s` hÀ�@hh�EBS�^l r op̀ p�[ p�t ` hh�[ p
t l ogç] [ p̀ _�h̀ [ okekc�^h[ pp̀ p�` [ ok�^ò _eq�ql t [ o_�decd�p̂ dl l h�^ò _eqÀ�El o�j l ò �ekal oj [ qel k�ò h[ q̀ _�ql �m[ qdt [ vp
hl l g�ql �qd` �j ` kr �] [ o�al o�×EBS�P[ qdt [ vpØ�l k�qd` �MT�EBS�D_r ^[ qel k�N` qt l og�F l l ch̀ �Seq̀ À�

El o�[ __eqel k[ h�ekal oj [ qel k�mh̀ [ p̀ �^l kq[ ^q�qd` �Ml kq[ k[ �Oaaê ` �l a�Pr ] hê �Ikpqor ^qel kÀ�
Bl kq[ ^q�ekal oj [ qel kÂ�
Pdl k` Â�� � � ç� � � ç� � � �
W` ] peq̀ Â�dqqmÂ��l meÀj qÀcl s��
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�&�K�L�O�G���&�D�U�H���1�H�H�G�V���$�V�V�H�V�V�P�H�Q�W���(�[ �D�P�S�O�H

�ÀCl �vl r �d[ s` �^deh_¯ò k°�` kol hh̀ _�ek�^deh_�^[ ò �l o�_l �vl r �mh[ k�ql �[ q�[ kv�qej ` �ek�qd` �k` uq�v` [ oË�¯Cep^l kqekr ` �pr os` v�al o
[ kv�[ kpt ` o�` u^` mq�Y` p°
� � �Y` p
� � �Nl
� � �Pò à o�ql �kl q�[ kpt ` o

� À�Cl �vl r �d[ s` �^deh_¯ò k°�ek�hê ` kp` _�l o�ò cepq̀ ò _�^deh_�^[ ò Ë�
� � �Y` p
� � �Nl
� � �I�d[ s` �^deh_�^[ ò Ã�IÛj �kl q�pr ò �ea�eq�ep�hê ` kp̀ _�ò cepq̀ ò _

� À�Cl �vl r �j ek_�pd[ oekc�qd` �k[ j ` �[ k_�hl ^[ qel k�l a�qd` �^deh_�^[ ò �vl r �r p` Ë� l̄ mqel k[ h°
� � � � � � � � � � � � � � � � � � � � � � � � � �

� À�Ia�vl r �_l kÛq�d[ s` �^deh_¯ò k°�ek�hê ` kp` _�ò cepq̀ ò _�^deh_�^[ ò Ã�_l �vl r o�^deh_¯ò k°�[ qq̀ k_�r kò cr h[ q̀ _�^deh_�^[ ò �pr ^d
[ p�[ �a[ j ehv�j ` j ] ` oÃ�aoè k_Ã�l o�r kò cr h[ q̀ _�mol se_` o�¯^l r h_�] ` �m[ e_�l o�r km[ e_°Ë�
� � �Y` p
� � �Nl
� � �N�@

� À�Hl t �j [ kv�^deh_¯ò k°�_l �vl r �d[ s` �ek�^deh_�^[ ò Ë
� � ��
� � �� �
� � ��
� � �� �l o�j l ò

� À�Hl t �j [ kv�dl r op�m̀ o�t ` ` g�_l �vl r o�^deh_¯ò k°�[ qq̀ k_�^deh_�^[ ò Ë
� � �L` pp�qd[ k�� � �dl r op
� � �� � �ê�� � �dl r op
� � �Ml ò �qd[ k�� � �dl r op

� À�Ia�vl r �d[ s` �p^dl l hç[ c` �^deh_¯ò k°Ã�_l �vl r �r qehex` �[ aq̀ op^dl l h�l o�pr j j ` o�^[ ò Ë
� � �Y` p
� � �Nl
����������
� À�Ip�qd` ò �[ �^l j j r keqv�k` ` _�al o�[ aq̀ oçp^dl l h�l o�pr j j ` o�^[ ò Ë
� � �Y` pÃ�Sr j j ` o�B[ ò
� � �Y` pÃ�@aq̀ op̂ dl l h�B[ ò
� � �Nl

� À�Cl �vl r �ò ^` es` �qd` �A` pq�A` cekkekcp�Bdeh_�B[ ò �S^dl h[ opdem�l o�Bdeh_�B[ ò �@t [ ò �l a�@j ` oê [ Ûp�j eheq[ ov�] ` k` aeqp�al o
^deh_�^[ ò Ë
� � �A` pq�A` cekkekcp�Bdeh_�B[ ò �S^dl h[ opdem
� � �Bdeh_�B[ ò �@t [ ò �l a�@j ` oê [ �@ppepq[ k^`
� � �Nl
� � �Nl q�Sr ò

� � ÀWdê d�_[ vp�l a�qd` �t ` ` g�_l �vl r �qvmê [ hhv�k` ` _�^[ ò �¯^d` ^g�[ hh�qd[ q�[ mmhv°Ë
� � �Ml k_[ v
� � �Tr ` p_[ v
� � �W` _k` p_[ v
� � �Tdr op_[ v
� � �Eoe_[ v
� � �S[ qr o_[ v
� � �Sr k_[ v

� � À�Wd[ q�qej ` �l a�_[ v�ep�qd` �` [ ohè pq�vl r �k` ` _�^[ ò �ql �pq[ oqË�� � � � � � � � � � �

� � À�Wd[ q�qej ` �l a�_[ v�ep�qd` �h[ q̀ pq�vl r �j [ v�k` ` _�ql �mê g�r m�vl r o�^deh_Ë�� � � � � � � � �
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Dj mhl v` ` �Sr os` v�Du[ j mh̀ �Bl kqekr ` _�

� � À�Hl t �j [ kv�j eh̀ p�ep�vl r o�^deh_�^[ ò �aol j �vl r o�dl j ` �l o�mh[ ^` �l a�` j mhl vj ` kq�¯t dê d` s` o�hl ^[ qel k�t [ p�j l pq�ej ml oq[ kq
ek�j [ gekc�[ �^deh_�^[ ò �_` ^epel k°Ë
� � �L` pp�qd[ k�� �j eh̀ p
� � �� �ê�� � �j eh̀ p
� � �� � �ê�� � �j eh̀ p
� � �� � �ê�� � �j eh̀ p
� � �Ml ò �qd[ k�� � �j eh̀ p

� � À�Ik�qd` �h[ pq�� � �j l kqdpÃ�d[ p�^deh_�^[ ò �ekahr ` k^` _�vl r o�` j mhl vj ` kq� l̄ o�vl r o�m[ oqk` oÛp�` j mhl vj ` kqÃ�ea�[ mmhê [ ] h̀ °�ek
[ kv�l a�qd` �al hhl t ekc�t [ vpË�¯^d` ^g�[ hh�qd[ q�[ mmhv°
� � �H[ _�ql �q[ g` �r kmh[ kk` _�s[ ^[ qel k�qej ` �m[ e_�qej ` �l aa�_r ` �ql �^deh_�^[ ò �^hl pr ò p
� � �H[ _�ql �q[ g` �r kmh[ kk` _�pê g�h̀ [ s` �_r ` �ql �[ �^deh_Ûp�ehhk` pp
� � �H[ _�ql �ò _r ^` �l o�^d[ kc` �j v�t l og�dl r op�al o�j l ò �qd[ k�fr pq�[ �à t �_[ vp
� � �Bd[ kc` _�fl ] �ol h̀ p�al o�cò [ q̀ o�ah̀ ue] eheqv
� � �Bd[ kc` _�t l og�hl ^[ qel k�al o�cò [ q̀ o�ah̀ ue] eheqv
� � �Ll pq�t [ c` p�_r ` �ql �^deh_�^[ ò �^hl pr ò p
� � �El o�j [ k[ c` opÂ�H[ s` �d[ _�_eaaê r hqv�j [ k[ cekc�l o�deoekc�q̀ [ j �j ` j ] ` op

� � À�H[ s` �vl r �l o�pl j ` l k` �ek�vl r o�ej j ` _e[ q̀ �a[ j ehv�^l kpe_` ò _�pq[ vekc�dl j ` Ã�o[ qd` o�qd[ k�` kq̀ oekc�vl r o�^deh_¯ò k°�ekql �[
^deh_�^[ ò �mol co[ j Ë
� � �Y` p
� � �Nl
� � �Pò à o�ql �kl q�[ kpt ` o

� � À�Wl r h_�d[ sekc�^deh_�^[ ò �] ` k` aeqp�j [ g` �[ �ml peqel k�¯d` ò �l o�pl j ` t d` ò �` hp` °�j l ò �[ qqo[ ^qes` �ql �vl r �[ p�[ k�` j mhl v` ` Ë
� � �Y` p
� � �Nl
� � �Nl q�Sr ò

� � À�Wl r h_�vl r �] ` �[ ] h̀ �[ k_�t ehhekc�ql �t l og�j l ò �_[ vp�l o�hl kc` o�dl r op�al o�vl r o�` j mhl v` o�ea�vl r �d[ _�j l ò �^deh_�^[ ò
l mqel kpË
� � �Y` p
� � �Nl
� � �Nl q�Sr ò

� � À�Ia�vl r o�` j mhl v` o�_e_�l aà o�hê ` kp` _�ò cepq̀ ò _�^deh_�^[ ò �] ` k` aeqp�pr ^d�[ p�[ �hl ^[ h�m[ oqk` opdem�l o�l kpeq̀ �^deh_�^[ ò Ã
t d[ q�t l r h_�] ` �qd` �j l pq�ej ml oq[ kq�a[ ^ql o�al o�vl r �ek�_` ^e_ekc�t d` qd` o�ql �` kol hh�vl r o�^deh_¯ò k°Ë
¯R[ kg�ek�l o_` o�l a�ej ml oq[ k^` Ã� * j l pqÃ�� * h̀ [ pq°

� � �Hl r op�l a�^[ ò �[ s[ eh[ ] h̀
� � �Bl pq�l a�^[ ò
� � �Qr [ heaê [ qel kp�l a�pq[ aa�
� � �M` [ hp�ek^hr _` _
� � �I�^l r h_�pm̀ k_�j l ò �qej ` �t eqd�j v�^deh_
� � �Pol co[ j �mdehl pl mdvÃ�^r ooê r hr j Ã�[ k_�l o�[ mmol [ ^d�ql �t l ogekc�t eqd�vl r kc�^deh_ò k
� � �L` [ okekc�` kseol kj ` kq�[ k_�mh[ v�pm[ ^` p�[ k_�j [ q̀ oe[ hp� ēkpe_` �[ k_�l r qpe_` °
� � �R̀ mr q[ qel k�[ k_�l o�ò à ò k^` p�aol j �l qd` o�a[ j ehè p�t dl �d[ s` �` kol hh̀ _�ek�qd` �mol co[ j � ēa�` uepqekc�ql �^deh_�^[ ò �l khv°
� � �Sgehhp�ek�^[ oekc�al o�_` s` hl mj ` kq[ hhvÃ�mdvpê [ hhvÃ�l o�` j l qel k[ hhv�^d[ hh̀ kc` _�^deh_ò k
� � �Oqd` o�¯mh̀ [ p̀ �pm̀ ^eav°Â�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � À�Ph̀ [ p` �pd[ ò �[ kvqdekc�` hp` �vl r �t l r h_�heg` �r p�ql �gkl t �[ ] l r q�vl r o�^deh_�^[ ò �k` ` _p�[ k_�_` ^epel kp�vl r Ûs` �j [ _`
ò c[ o_ekc�p` h̀ ^qekc�^deh_�^[ ò Â�

Nl q̀ Â�Tdep�ep�[ k�[ kl kvj l r p�pr os` vÀ�Hl t ` s` oÃ�ea�vl r �t l r h_�heg` �ql �pd[ ò �vl r o�k[ j ` �[ k_�^l kq[ ^q�ekal oj [ qel kÃ�mh̀ [ p` �_l
pl �] ` hl t Â

N[ j ` Â�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���Pdl k` Â�� � � � � � � � � � � � � � � � � � � � �Dj [ ehÂ�� � � � � � � � � � � � � � � � � � � � � � � � ���������������
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IÀ�Ikqol _r ^qel k
P[ oqè p�eksl hs` _�ek�qd` �MOU
Pr oml p̀ �l a�qd` �MOU
A[ ^gcol r k_�ekal oj [ qel k�[ k_�^l kq̀ uq�l a�qd` �^l hh[ ] l o[ qel k

IIÀ�O] f` ^qes` p
Bh̀ [ ohv�pq[ q̀ _�l ] f̀ ^qes` p�l a�qd` �^l hh[ ] l o[ qel k
Sm̀ ^eaê �cl [ hp�[ k_�l r q̂ l j ` p�ql �] ` �[ ^dè s` _
@heckj ` kq�t eqd�] ol [ _` o�pqo[ q̀ cê �cl [ hp�l o�ekeqe[ qes` p

IIIÀ�Rl h̀ p�[ k_�R` pml kpe] eheqè p
Rl h̀ p�[ k_�ò pml kpe] eheqè p�l a�` [ ^d�m[ oqv�eksl hs` _�ek�qd` �^l hh[ ] l o[ qel k
Bh̀ [ o�_` hek` [ qel k�l a�_r qè p�[ k_�` um̀ ^q[ qel kp
Or qhek` �l a�ò pl r ô ` pÃ�` um̀ oqep̀ Ã�l o�pr mml oq�` [ ^d�m[ oqv�t ehh�^l kqoe] r q̀

IVÀ�S^l m̀ �l a�Wl og
C` q[ eh̀ _�_` p̂ oemqel k�l a�qd` �[ ^qeseqè p�[ k_�q[ pgp�ql �] ` �r k_` oq[ g` k
Tej ` hek` �al o�^l j mh̀ qel k�l a�` [ ^d�q[ pg�l o�j eh̀ pql k`
@kv�k` ^` pp[ ov�^l l o_ek[ qel k�l o�^l j j r kê [ qel k�mol ql ^l hp

VÀ�Fl s` ok[ k^` �[ k_�C` ^epel kçM[ gekc
C` ^epel kçj [ gekc�mol ^` pp�al o�qd` �^l hh[ ] l o[ qel k
Dpq[ ] hepdj ` kq�l a�[ �pq̀ ` oekc�^l j j eqq̀ ` Ã�t l ogekc�col r mÃ�l o�l qd` o�cl s` ok[ k^` �pqor ^qr ò
Bl j j r kê [ qel k�^d[ kk` hp�[ k_�aò nr ` k^v�l a�ò ml oqçl r qp�l o�r m_[ q̀ p

VIÀ�R` pl r ô ` p�[ k_�Er k_ekc
I_` kqeaê [ qel k�l a�ò pl r ô ` pÃ�ar k_ekcÃ�l o�ekçgek_�^l kqoe] r qel kp�aol j �` [ ^d�m[ oqv
@cò ` _çr ml k�aek[ k^e[ h�l o�ò pl r ô ` �[ hhl ^[ qel k�al o�qd` �^l hh[ ] l o[ qel k
@kv�pm̀ ^eaê �q̀ oj p�l o�^l k_eqel kp�ò h[ q̀ _�ql �ar k_ekc�l o�ò pl r ô ` �r qehex[ qel k

VIIÀ�Bl j j r kê [ qel k�[ k_�R` ml oqekc
Bl j j r kê [ qel k�mh[ k�al o�ò cr h[ o�r m_[ q̀ pÃ�mol cò pp�ò ml oqpÃ�l o�j ` ` qekcp
Bl kq[ ^q�ekal oj [ qel k�al o�ò pml kpe] h̀ �m[ oqè p�aol j �` [ ^d�l oc[ kex[ qel k
@kv�k` ^` pp[ ov�^l kae_` kqe[ heqv�l o�ekal oj [ qel kçpd[ oekc�mol ql ^l hp

VIIIÀ�Ds[ hr [ qel k�[ k_�R` sè t
M` qdl _p�al o�` s[ hr [ qekc�qd` �pr ^^` pp�[ k_�ej m[ ^q�l a�qd` �^l hh[ ] l o[ qel k
S^d` _r h̀ _�ò sè t �ml ekqp�al o�[ pp̀ ppekc�mol cò pp�[ k_�j [ gekc�[ kv�k` ^` pp[ ov�[ _fr pqj ` kqp
Pol ^` pp�al o�ò pl hsekc�^l kahê qp�l o�[ __ò ppekc�eppr ` p�qd[ q�j [ v�[ oep̀

IXÀ�T` oj ek[ qel k�l o�@j ` k_j ` kq
Pol ^` _r ò p�al o�q̀ oj ek[ qel k�l o�[ j ` k_j ` kq�l a�qd` �MOUÃ�ek^hr _ekc�kl qê ` �m̀ oel _p
Bl k_eqel kp�r k_` o�t dê d�qd` �MOU�j [ v�] ` �q̀ oj ek[ q̀ _�l o�j l _eaè _�] v�` eqd` o�m[ oqv
@kv�k` ^` pp[ ov�mol ^` _r ò p�al o�qo[ kpeqel kekc�l o�qo[ kpà ooekc�ò pml kpe] eheqè p�r ml k�q̀ oj ek[ qel k

XÀ�Seck[ qr ò p�[ k_�Daà ^qes` �C[ q̀
Seck[ qr ò p�l a�[ r qdl oex` _�ò mò p̀ kq[ qes` p�aol j �` [ ^d�l oc[ kex[ qel k
C[ q̀ �l a�` u` ^r qel k�l a�qd` �MOU

Ph̀ [ p̀ �kl q̀ Ã�qdep�_l ^r j ` kq�ep�fr pq�[ k�l r qhek` �[ k_�pdl r h_�] ` �q[ ehl ò _�ql �qd` �pm̀ ^eaê �k` ` _p�l a�qd` �m[ oqè p
e_` kqeaè _�ek�vl r o�MOUÀ�Iq�ep�ò ^l j j ` k_` _�ql �^l kpr hq�t eqd�vl r o�h̀ c[ h�q̀ [ j p̄°�t d` k�_o[ aqekc�[ kv�] ek_ekc
_l ^r j ` kqpÀ�
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�ÀW[ qpl kÃ�@À� �̄ � � � °À�Bdeh_�B[ ò �C` p̀ oqpÀ�dqqmpÂ��a[ j ehval ot [ o_j qÀl oc�t mç̂ l kq̀ kq�r mhl [ _p�� � � � �� � �CLIçDj mhl v` oçSr j j eqç
Bdeh_^[ ò çSl hr qel kp� � Àm_a

� ÀEeopq�Ees` �Y` [ op�Er k_À� k̄À_À°À�Bdeh_�^[ ò �[ k_�` [ ohv�` _r ^[ qel k�ek�Ml kq[ k[ À�Ik�Bdeh_�B[ ò �[ k_�D[ ohv�D_r ^[ qel k�ek�Ml kq[ k[ À
dqqmpÂ��t t t ÀaavaÀl oc�t mç̂ l kq̀ kq�r mhl [ _p�� � � � �� � �� � � � çMl kq[ k[ çSq[ q̀ çE[ ^qçSd` ` qÀm_a

� ÀTl mê �kl À�� � � Ã�A[ oq̀ oekc�ek^l j ` À� k̄À_À°À�IopÀcl sÀ�R̀ qoè s` _�M[ ô d�� � Ã�� � � � Ã�aol j �dqqmpÂ��t t t ÀeopÀcl s�q[ uql mê p�q̂ � � �
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