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� � � � � t [ p�[ � ] r pv�v` [ o�al o�Td` �W` hh] ` ekc�P[ oqk` opÀ�W` �pq[ oq̀ _�qd` �v` [ o�] v�q[ gekc�qej ` �ql
ò ah̀ ^q� l k� l r o� mol co[ j pÃ� [ k_� dl t � qd` v� ekq̀ op̀ ^q̀ _� [ k_� [ heck` _� t eqd� l r o� j eppel k� [ k_
sepel kççqd` ò ] v� ò seq[ hexekc� l r o� al ^r pÃ� l r o� m[ ppel kpÃ� [ k_� l r o� ` k` ocvÀ� @p� qd` � v` [ o
mol cò pp̀ _Ã� t ` � t l og` _� d[ o_� ql � mr q� l r o� mh[ kp� ekql � [ ^qel kÀ� H` ò � [ ò � [ � à t � decdhecdqpÃ� l a
t dê d�t ` �[ ò �` pm̀ ^e[ hhv�mol r _Â�

Or o� t l ogmh[ ^` � t ` hhk` pp� mol co[ j ekc� ò [ ^d` _� l s` o� � � � Ã� � � � ` j mhl v` ` pÃ� mol se_ekc� � �
dl r op�l a�qo[ ekekc�l k�ql mê p�heg` �M` kq[ h�H` [ hqd�� � �Ã�Pol j l qekc�R̀ pm̀ ^q�¦ �Ik^hr pel k�qdol r cd
m̀ opl kçaeopq�h[ kcr [ c` Ã�[ k_�S` [ pl k[ h�S` ha�B[ ò À�

Or o� ^l j j r keqv� q̀ [ j � j [ _` � ej ml oq[ kq� mol cò pp� ql t [ o_p� ` kpr oekc� [ hh� j ` j ] ` op� l a� qd`
Oj [ d[ � j ` qol �d[ s` �[ �p[ à � [ k_�d` [ hqdv�mh[ ^` �ql � ò ^l s` o�aol j �ehhk` pp�qdol r cd�l r o�M` _ê [ h
R̀ pmeq̀ � mol co[ j À� Td` � W` hh] ` ekc� P[ oqk` op� [ hpl � ^l ks` k` _� l r o� R̀ cel k[ h� H` [ hqd� Bl r k^ehÃ
mr hhekc� ql c` qd` o� ò cel k[ h� d` [ hqd� pvpq̀ j p� [ k_� d` [ hqd� _` m[ oqj ` kqp� ql � al ^r p� t ` hh] ` ekc
` aal oqp�ek�qd` �Oj [ d[ �j ` qol �qdol r cd�^l hh[ ] l o[ qel k�[ k_�fl ekq�mol ] h̀ j �pl hsekcÀ�

Or o�E[ j ehv�W` hhk` pp�Pol co[ j � [ hpl � ò [ ^d` _� l s` o� � Ã� � � �m[ ò kqp�[ k_�^[ ò ces` op�t eqd�seq[ h
ekal oj [ qel k� l k�^[ oekc�al o�vl r qd�[ k_�^deh_ò k�ek�t [ vp�qd[ q�[ ò �pr mml oqes` � l a�qd` eo�mdvpê [ h
[ k_� j ` kq[ h� d` [ hqdÃ� ej m[ ^qekc� Oj [ d[ � kl q� fr pq� ek� qd` � kl t Ã� ] r q� al o� qd` � k` uq� [ k_� ar qr ò
c` k` o[ qel kpÀ

Eek[ hhvÃ�l r o�Wd[ qM[ g` pUp�^[ j m[ eck�^l kqekr ` _�ql �mò pp�al ot [ o_�ql t [ o_p�[ �t l oh_�t eqdl r q
j ` kq[ h�d` [ hqd�pqecj [ �] v�l m̀ kekc�r m�qd` �^l ks` op[ qel k�[ ol r k_�j ` kq[ h�d` [ hqd�^d[ hh̀ kc` pÀ
@p�t ` �hl l g�[ d` [ _�ql �qd` �^l j ekc�v` [ oÃ�t ` �[ ò �` u^eq̀ _�ql �ò j [ ek�al ^r p̀ _�l k�l r o�j eppel k�l a
] r eh_ekc� t ` hh] ` ekc� ekql � qd` � t [ v� l r o� ^l j j r keqè p� [ k_� l oc[ kex[ qel kp� col t � qdol r cd
[ _sl ^[ ^vÃ�^l hh[ ] l o[ qel kÃ� [ k_� ` _r ^[ qel kÀ�Td[ kg�vl r �al o�^l j ekc� [ hl kcpe_` � r p� [ p� t ` � t l og
ql t [ o_p�l r o�cl [ hpÀ

Umheaqekc�W` hh] ` ekc�@hh�Y` [ o�Ll kc

@f[ �@k_` opl k@f[ �@k_` opl k
BDO�l a�Td` �W` hh] ` ekc�P[ oqk` op



Or o�V[ hr ` p

Ikq̀ coeqv R` h[ qel kpdemp

@] l r q�Td` �W` hh] ` ekc�P[ oqk` op

Or o�Vepel k

Or o�Meppel k
Ar eh_�t ` hh] ` ekc�ekql �qd` �t [ v�l r o�^l j j r keqè p�[ k_�l oc[ kex[ qel kp

col t �qdol r cd�[ _sl ^[ ^vÃ�^l hh[ ] l o[ qel kÃ�[ k_�` _r ^[ qel kÀ

Br hqes[ q̀ �t ` hh] ` ekc�pl �` s` ov�m̀ opl k�qdoes` pÀ

Ij m[ ^q Dnr eqv Ikkl s[ qel kIj m[ ^q Ikq̀ coeqv Dnr eqv R` h[ qel kpdemp Ikkl s[ qel k



M` ` q�Or o�T` [ j

@f[ �@k_` opl kÃ�MP@@f[ �@k_` opl kÃ�MP@
BDO

Sd` ` k[ �H` hc` k] ` oc` oÃ�M@Sd` ` k[ �H` hc` k] ` oc` oÃ�M@
�Ceò ^ql o�l a�Bl j j r keqvÃ
Ikkl s[ qel kÃ�¦ �@_sl ^[ ^v

Ll oe�Tdl j [ pÃ�ASLl oe�Tdl j [ pÃ�AS
�Ceò ^ql o�l a�Wl ogmh[ ^`
Br hqr ò �¦ �W` hh] ` ekc

K` hhv�A` ok[ _q
Wl ogmh[ ^` �H` [ hqd�¦ ��
W` hh] ` ekc�Sm̀ ^e[ hepq��

Bh[ r _e[ �Fo[ kehhl Ã�MSBh[ r _e[ �Fo[ kehhl Ã�MS
W` hh] ` ekc�Sm̀ ^e[ hepq

Bh[ eò �Aol t kÃ�MS�D_Bh[ eò �Aol t kÃ�MS�D_
Bdeh_�¦ �E[ j ehv��

W` hh] ` ekc�Sm̀ ^e[ hepq

Jl dkk[ d�A[ eh̀ vJl dkk[ d�A[ eh̀ v
Bl hh[ ] l o[ qes` �Ikq̀ ok

Tv�N[ ò _Ã�A@�Tv�N[ ò _Ã�A@�
Bl j j r keqv

W` hh] ` ekc�Sm̀ ^e[ hepq

Sd` eh[ �H[ kp` kSd` eh[ �H[ kp` k
Om̀ o[ qel kp

@_j ekepqo[ ql o



Td` �R̀ cel k[ h�H` [ hqd�Bl r k^ehÃ�^l ks` k` _�] v�TWPÃ�t eqd�h̀ [ _` opdem�aol j �qd`
ò cel kÛp�d` [ hqd�_` m[ oqj ` kqpÃ�[ ^qes[ q̀ p�[ �pqo[ q̀ cê �ò pml kp̀ �[ ^ol pp�B[ ppÃ
Cl r ch[ pÃ�S[ omvÃ�[ k_�Pl qq[ t [ qq[ j è �^l r kqè p�ek�N` ] o[ pg[ �[ k_�Il t [ À�Td` �RHBÛp
^r oò kq�moel oeqv�ep�j ` kq[ h�d` [ hqdÀ

@�ql q[ h�l a�� Ã� � � �^l j j r keqv�j ` j ] ` op�[ k_�l oc[ kex[ qel kp�^l kqoe] r q̀ _�ekpecdqp�ql
qd` �� � � � ç� � � � �M` qol �R̀ cel k�Bl j j r keqv�H` [ hqd�Ij mol s` j ` kq�Ph[ k�¯BHIP°
mol ^` pp�ql �[ __ò pp�j ` kq[ h�d` [ hqdÀ�M[ kv�c[ s` �ekmr q�se[ �pr os` vpÃ�al ^r p�col r mpÃ
[ k_�hepq̀ kekc�p̀ ppel kpÀ�Td` �ò ml oq�ep�[ �^r hj ek[ qel k�l a�[ hh�qd[ q�t ` �h̀ [ ok` _�[ k_
l r qhek` p�[ �ò cel k[ h�^l j j eqj ` kq�ql �moel oeqexekc�j ` kq[ h�d` [ hqdÀ��

Td` ò �[ ò �al r o�pqo[ q̀ cê �moel oeqè p�l r qhek` _�ek�qd` �� � � � ç� � � � �Ph[ kÂ
�ÀBl kk` ^q�m̀ l mh̀ �ql �ek^ò [ p̀ _�pl ^e[ h�pr mml oqp�
� ÀR̀ _r ^` �pqecj [ �l a�j ` kq[ h�d` [ hqd�[ k_�pr ] pq[ k^` �r p̀ �_epl o_` op�
� ÀIk^ò [ p̀ �^l kk` ^qel kp�ql �j ` kq[ h�d` [ hqd�[ k_�mò s` kqes` �ò pl r ô ` p�
� ÀUk_` opq[ k_ekc�qo[ r j [

R` cel k[ h�H` [ hqd�Bl r k^eh
Bl j j r keqv�P[ oqk` opÂ�B[ ppÃ�Cl r ch[ pÃ
Pl qq[ t [ qq[ j è Ã�¦ �S[ omv�Bl r kqè p�

� Ã� � � � �
^l j j r keqv
j ` j ] ` op
^l j j r keqv
j ` j ] ` op

pqo[ q̀ cê
moel oeqè p
pqo[ q̀ cê
moel oeqè p

^l r kqè p
pr mml oq̀ _
^l r kqè p
pr mml oq̀ _



Wd[ qM[ g` pUp�

Ik�� � � � Ã�TWP�ò ^or eq̀ _�� � �k` t �WMU�pql oè pÀ�E[ ^` ] l l g�[ k_�Ikpq[ co[ j �ò j [ ek�qd`
moej [ ov�pl ^e[ h�j ` _e[ �^d[ kk` hp�al o�qd` �^[ j m[ eckÃ�ek�[ __eqel k�ql �m[ oqk` oekc�t eqd
^l j j r keqv�` s` kqp�pr ^d�[ p�Jr k` q̀ ` kqd�Jl v�W[ hg�[ k_�B[ kl mv�Sl r qdÛp�Fhl ] [ h�Sl r k_p
^l k^` oqÀ�@p�m[ oq�l a�l r o�t l og�t eqd�qdep�^[ j m[ eckÃ�TWP�j [ ekq[ ekp�[ �j ` kq[ h�d` [ hqd
ò pl r ô ` �t ` ] m[ c` p�ql �` kpr ò �qd[ q�m̀ l mh̀ �sepeqekc�qd` �peq̀ �^[ k�e_` kqeav�pr mml oq�t d` k
k` ` _` _À

Poel oeqv�^[ j m[ eck�j ` pp[ c` p�ek�� � � � Â
R̀ _r ^` �pqecj [ �l a�j ` kq[ h�d` [ hqd�[ k_�pr ] pq[ k^` �r p̀ �^l k_eqel kpÀ
Tò [ qj ` kq�ep�` aà ^qes` �[ k_�ò ^l s` ov�ep�ml ppe] h̀ À
Cepm̀ h�qd` �m̀ ô ` mqel k�l a�_[ kc` ol r pk` pp�[ ppl ^e[ q̀ _�t eqd�j ` kq[ h�d` [ hqd�^l k_eqel kpÀ
Cepm̀ h�m̀ ô ` mqel k�qd[ q�m̀ l mh̀ �t eqd�j ` kq[ h�d` [ hqd�^l k_eqel kp�_l �kl q�p̀ ` g
mol à ppel k[ h�d` hmÀ�
Td` �ej ml oq[ k^` �l a�pl ^e[ h�^l kk` ^qel kp�[ p�[ �pl r ô ` �l a�pr mml oqÀ
Fr e_[ k^` �l k�dl t �ql �pr mml oq�pl j ` l k` �t dl �ep�pqor cchekc�t eqd�j ` kq[ h�d` [ hqd
^l k_eqel kpÀ
Td` �qvm̀ p�l a�[ _sê ` �ql �ces` �pl j ` l k` �t eqd�[ �j ` kq[ h�d` [ hqd�l o�pr ] pq[ k^` �r p̀
^l k_eqel kÀ�

� �
N` t �pql oè p

� � � Ã� � �

� � Ã� � � �
Tl q[ h�Pl pq�R` [ ^d

Tl q[ h�P[ c` �R` [ ^d



Wd[ qM[ g` pUp

Mv�k[ j ` �ep�Tè oo[ �N` p] eqÄ�I�[ j �[ �pd[ ò _�hesekc�mol se_` o�[ k_
pj [ hh�] r pek` pp�l t k` o�l a�I�@M�Br osv�R̀ _À�I�^l kpe_` o�j vp̀ ha
ql �] ` �[ �j ` kq[ h�d` [ hqd�[ hhv�ek�j v�^l j j r keqvÀ�Mv�^[ ò ` o�d[ p
] ` ` k�al ^r p̀ _�l k�t l ogekc�t eqd�^deh_ò k�t eqd�s[ ovekc
[ ] eheqè p�[ k_�qd` eo�a[ j ehè pÀ�Mv�[ mmol [ ^d�ep�ql �[ ht [ vp�ò j [ ek
^[ hj �[ k_�kl kçfr _cj ` kq[ h�t d` k�t l ogekc�t eqd�j v�^hè kqp
[ k_�h̀ qqekc�qd` j �gkl t �qd` ò �ep�ol l j �ek�qd` �t l oh_�al o�qd` j À�I
[ ht [ vp�qov�ql �] ` �pl hr qel k�al ^r p̀ _Ã�eq�ep�l g[ v�ql �d[ s`
mol ] h̀ j pÃ�] r q�t l ogekc�ql t [ o_p�[ �pl hr qel k�ep�k` ^` pp[ ovÀ
Ok` �qdekc�IÖs` �ò [ hex` _�ep�t l o_p�d[ s` �heà Ã�eq�ep�ej ml oq[ kq�ql
[ aaeoj �vl r op̀ haÀ�I�l aq̀ k�p[ vÃ�Õqd` �pr k�[ ht [ vp�aek_p�j ` ÕÃ�eq�^[ k
] ` �^hl r _vÃ�[ k_�I�p̀ ` �qd` �pr kÀ

A` qt ` ` k�j v�^hè kqp�[ k_�pj [ hh�] r pek` ppÃ�I�j [ g` �eq�[ �ml ekq�ql
moel oeqex` �j ` Æ�I�[ aaeoj �j vp̀ ha�_[ ehv�] v�p[ vekc�qdekcp�heg` �ÕI
_` p̀ os` �m̀ [ ^` �[ k_�[ �pl aq�heà ÀÕ�I�[ hpl �pm̀ k_�qej `
_ep̂ l kk` ^qekc�aol j �q̀ ^dkl hl cv�pl �I�^[ k�j ` _eq[ q̀ �[ k_�^h̀ [ o
j v�j ek_À�Iq�ep�seq[ h�ql �_ep̂ l kk` ^qÃ�` pm̀ ^e[ hhv�t d` k�vl r �[ ò
fr cchekc�[ �hl qÀ�I�[ j �[ �t eà Ã�j l qd` oÃ�_[ r cdq̀ oÃ�pepq̀ oÃ�aoè k_Ã
pj [ hh�] r pek` pp�l t k` oÃ�` q̂ À�Iq�ep�m̀ oqek` kq�qd[ q�I�ml r o�ekql
j vp̀ ha�heg` �I�ml r o�ekql �l qd` opÀ�Ia�vl r �q[ g` �[ kvqdekc�[ t [ v
aol j �j v�pql ovÃ�ò j ` j ] ` o�qdepÃ�moel oeqex` �vl r op̀ ha�[ k_�pm̀ [ g
heà �ekql �vl r op̀ haÀ�Leà �c` qp�d[ o_�] r q�ò j ` j ] ` o�qd[ q�fl v
^l j ` p�ek�qd` �j l okekcÆ�D[ ^d�_[ v�ep�[ �aò pd�pq[ oqÀ



@̂ qes[ q̀ �Yl r qd

Ik�[ heckj ` kq�t eqd�qd` �CHHS�M[ q̀ ok[ h�Bdeh_�H` [ hqd�¯MBH°�moel oeqv�l a�ò _r ^ekc�pr ê e_`
o[ q̀ p�[ j l kc�[ _l h̀ p̂ ` kqp�ek�N` ] o[ pg[ Ã�l r o�@̂qes[ q̀ �Yl r qd�al o�j ` kq[ h�t ` hh] ` ekc
mol co[ j �t [ p�ej mh̀ j ` kq̀ _�_epqoê q�t e_` �ò [ ^dekc�l s` o�� � Ã� � � �vl r qdÀ�Tdep�mol co[ j
d[ p�[ �qdò ` ç[ oj �[ mmol [ ^d�ql �j ` kq[ h�d` [ hqdÃ�al ^r pekc�l k�j ` kq[ h�d` [ hqd�heq̀ o[ ^v�al o
pqr _` kqp�[ k_�[ _r hqpÀ

Bl hh[ ] l o[ qekc�^hl p̀ hv�t eqd�[ k�[ ò [ �p̂ dl l h�_epqoê qÃ�t ` �e_` kqeaè _�qd` eo�r kenr ` �k` ` _p
[ k_�[ heck` _�qd` j �t eqd�qd` �� � � � �Bl j j r keqv�H` [ hqd�@pp̀ ppj ` kq�moel oeqè pÀ
Ikeqe[ hhvÃ�l r o�mh[ k�t [ p�ql �qo[ kpeqel k�qdep�mol co[ j �[ q�qd` �` k_�l a�qd` �� � � � ç� � � � �p̂ dl l h
v` [ oÀ�Hl t ` s` oÃ�t ` �[ ò �qdoehh̀ _�ql �pd[ ò �qd[ q�t ` �d[ s` �ò ^` es` _�[ k�[ __eqel k[ h�ol r k_�l a
ar k_ekc�aol j �CHHS�ql �^l kqekr ` �` aal oqp�ek�� � � � ç� � � � À�

Tdep�k` t �ar k_ekcÃ�^l r mh̀ _�t eqd�qd` �r kt [ s` oekc�pr mml oq�aol j �l r o�_epqoê q�m[ oqk` opÃ
` k[ ] h̀ p�r p�ql �^l kqekr ` �[ k_�` kd[ k^` �l r o�` aal oqpÀ�Weqd�qd` p̀ �ò pl r ô ` pÃ�t ` �[ ò �` u^eq̀ _
ql �kl q�l khv�pr pq[ ek�l r o�^r oò kq�mol co[ j p�] r q�[ hpl �ql �` umhl ò �ar oqd` o�` um[ kpel kÃ�[ ht [ vp
cr e_` _�] v�qd` �_epqoê qÖp�ò nr ` pqp�[ k_�_eò ^qel kÀ

Sq[ v�qr k` _�al o�j l ò �r m_[ q̀ p�[ p�t ` �] r eh_�l k�qdep�v` [ oÛp�pr ^^` pp̀ p�[ k_�^l kqekr ` �l r o
j eppel k�ql �pr mml oq�[ _l h̀ p̂ ` kq�j ` kq[ h�d` [ hqd�[ k_�t ` hh] ` ekc�ek�qd` �j ` qol À�

� �
S^dl l h�Seq̀ p

� � #

� � Ã� � � #
Sqr _` kqp�ò [ ^d` _

P[ oqk` op�` kc[ c` _



S[ à �Rl r q̀ p�ql �H` [ hqdv�Ph[ ^` p�¯SRTHP°
Td` �W` hh] ` ekc�P[ oqk` op�[ k_�B[ kl mv�Sl r qd�h[ r k^d` _�SRTHP�ek�[ �^l dl oq�al oj [ qÃ
` kc[ cekc�� � �k` ecd] l odl l _�ò pe_` kqp�qdol r cd�qdò ` �^l dl oqpÂ�Dkchepdçpm̀ [ gekc
[ _r hqpÃ�Sm[ kepdçpm̀ [ gekc�[ _r hqpÃ�[ k_�vl r qd�[ c` p�� � ç� � À�Tdep�[ mmol [ ^d�al pq̀ ò _
ò h[ qel kpdemp�[ k_�[ �_` ` m̀ o�r k_` opq[ k_ekc�l a�_` peò _�^l j j r keqv�^d[ kc` pÀ
P[ oqê em[ kqp�ò ^` es` _�^l j m̀ kp[ qel k�al o�qd` eo�qej ` Ã�[ hl kc�t eqd�j ` [ hpÃ�[ p�[ �c` pqr ò
l a�co[ qeqr _` À�Bl dl oq�j ` j ] ` op�r qehex` _�qd` eo�hl ^[ h�gkl t h̀ _c` �[ k_�h̀ [ _` opdem�pgehhp
ql �mol se_` �à ` _] [ ^g�l k�qd` �ò _` s` hl mj ` kq�l a�Sl r qdpe_` �T` oo[ ^` À�SRTHP�[ pp̀ pp
qd` �] [ ooè op�[ k_�[ pp̀ qp�ql �[ ^qes` �qo[ kpml oq[ qel k�ek�[ �k` ecd] l odl l _À�

Wd` k�[ pg` _�[ ] l r q�qd` �mol co[ j �l k` �[ j ] [ pp[ _l o�p[ e_Â
×Td` �qdekcp�I�` kfl v` _�[ ] l r q�qd` �@j ] [ pp[ _l o�Pol co[ j �t [ p�h̀ [ okekc�[ ] l r q�qd` �mol ^` pp�l a�qd` �ò hl ^[ qel k�[ k_�ò ] r eh_ekc�l a
Sl r qdpe_` �T` oo[ ^` À�I�` kfl v` _�qd` �j [ kv�h[ r cdp�qd[ q�t ` �pd[ ò _�ek�^h[ pp�[ k_�qd` �ê ` �] ò [ g` op�t ` �_e_ÀØ



H` [ hqd�¦ �Hl r pekc

Sek^` �� � � � Ã�Td` �W` hh] ` ekc�P[ oqk` op�d[ p�p̀ os` _�[ p�qd` �^l [ heqel kÛp�mol f̀ ^q�j [ k[ c` o
[ k_�^l ks` k` oÃ�t eqd�ar k_p�aol j �qd` �Meppel k�[ k_�Mekepqov�Er k_�[ k_�BHI�H` [ hqdÀ�Td`
^l [ heqel k�p̀ ` gp�ql �[ __ò pp�qd` �j ` _ê [ h�[ k_�^[ ò �^l l o_ek[ qel k�k` ` _p�l a�qdl p̀
` um̀ oè k^ekc�dl j ` h̀ ppk` pp�t eqd�^l j mh̀ u�d` [ hqd�^l k_eqel kpÀ�@_sl ^[ q̀ p�c[ qd` o
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Kè t eq�Bl oml o[ qel k

M[ ut ` hhÀ[ mm
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Oj [ d[ Ûp�H` kov�Cl l ohv�Zl l �¦ �@nr [ oer j

Ok` Wl oh_�Bl j j r keqv�H` [ hqd�B` kq̀ opÃ�Ik^À
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Sqò ^gÃ�Ik^À​

T` [ j M[ q̀ p

Td` �Cr mmp�Bl j m[ kv

Ukel k�P[ ^eaê �R[ ehol [ _
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Ukel k�P[ ^eaê
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