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o`ao`pdj`kqp�qdolrcdlrq�qd`�_[vÀ�Ph`[p`�klq`�qd[q�mh[v`opÛ�j[q^d

q`[�tehh�]`�[ooesekc�qdolrcdlrq�qd`�jlokekcÀ�

Eek[hhvÃ�[�d`[oqv�t`h^lj`�ql�qd`�jlpq�ejmloq[kq�m`lmh`�ç�qd`

q`[jpÆ�IÛj�pro`�vlrÛs`�d[_�[�]rpv�a`t�jlkqdp�mo`m[oekc�pl�j[g`

pro`�vlr�`kflv�eqÀ�Ellq][hh�ep�[�pmloq�]`pq�mh[v`_�[p�[�q`[j�[k_
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Eeopq�[ k_�al ò j l pqÃ�pml oq�ep�[ ] l r q�m[ oqê em[ qel k�[ k_�` kfl vj ` kqÀ
Sml oq�ep�[ k�ek^ò _e] hv�ej ml oq[ kq�m[ oq�l a�qd` �m̀ opl k[ h�_` s` hl mj ` kq
l a�^deh_ò kÀ�Td[ kgp�ql �l r o�` [ c` o�[ k_�` kqdr pe[ pqê �j ` j ] ` opdemÃ
l s` o�� � Ã� � � �^deh_ò k�q[ g` �m[ oq�ek�qd` �I@PS�Sml oq�mol co[ j j ` �` s` ov
v` [ oÀ�Weqd�� � �pml oqp�ql �^dl l p̀ �aol j �[ k_�l s` o��� � �` s` kqp
l oc[ kep̀ _�[ kkr [ hhvÃ�qd` ò �[ ò �mh̀ kqv�l a�l mml oqr keqè p�al o�l r o
j ` j ] ` o�p̂ dl l hp�ql �c` q�eksl hs` _�ekÀ

Wd` qd` o�qdep�ep�vl r o�aeopq�qej ` �[ q�[ k�I@PS�` s` kqÃ�l o�vl r �
d[ s` �] ` ` k�` kq̀ oekc�qd` j �al o�j [ kv�v` [ opÃ�t ` �dl m̀ �vl r �` kfl v�qd`
^l j m̀ qeqel k�[ k_�cl l _�hr ^gÆ
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I@PS�Sml oq�[ k_�Pr meh�Dum̀ oè k^`



Wd` ò �m̀ oj eqq̀ _Ã�t ` �[ ò �_` hecdq̀ _�ql �t ` ĥ l j ` �pm̀ ^q[ ql op�ql �[ qq̀ k_�I@PS�` s` kqpÀ�@p�[ �pm̀ ^q[ ql o�m[ ò kq�vl r �d[ s` �[
ò pml kpe] eheqv�ql Â

A` �[ �ml peqes` �ol h̀ �j l _` h�[ k_�h̀ [ _�] v�` u[ j mh̀

Bdeh_ò k�[ ò �eksl hs` _�ek�pml oq�al o�qd` eo�` kfl vj ` kq�[ k_�t eqdl r q�r k_r ` �pm̀ ^q[ ql o�mò ppr ò

Dk^l r o[ c` �^deh_ò k�ql �mh[ v�] v�qd` �or h̀ p�[ k_�ò pm̀ ^q�qd` �l aaê e[ hp

@ht [ vp�ò pm̀ ^q�qd` �l aaê e[ hp�[ k_�qd` eo�_` ^epel kpÀ�Ve_` l �` se_` k^` �t ehh�kl q�] ` �[ ^^` mq̀ _�ek�[ kv�^[ p̀ p�ql �_epmr q̀
_` ^epel kp

@ht [ vp�ò pm̀ ^q�qd` �^l [ ^d` p�[ k_�qd` eo�_` ^epel kpÀ�Td` v�ces` �qd` eo�qej ` Ã�` k` ocv�[ k_�` um̀ oè k^` �ql �^l [ ^d�qd`
^deh_ò k

R̀ ao[ ek�aol j �[ kv�al oj �l a�] [ _�h[ kcr [ c` �l o�ml l o�] ` d[ sel r o�ql t [ o_p�mh[ v` opÃ�l aaê e[ hp�[ k_�à hhl t �pm̀ ^q[ ql op

A` �aoè k_hv�[ k_�ò pm̀ ^qar h�ql �qd` �l mml peqel k

T` [ ^d�^deh_ò k�qd[ q�` aal oq�[ k_�q̀ [ j t l og�[ ò �[ p�ej ml oq[ kq�[ p�sê ql ov�pl �qd[ q�qd` �ò pr hq�l a�` [ ^d�c[ j ` �ep�[ ^^` mq̀ _
t eqdl r q�r k_r ` �_ep[ mml ekqj ` kq

Tr ok�_` à [ q�ekql �sê ql ov�] v�d` hmekc�^deh_ò k�t l og�ql t [ o_p�pgehh�ej mol s` j ` kq�[ k_�[ �ml peqes` �pml oqekc�[ qqeqr _`

A` �[ t [ ò �qd[ q�I@PS�` s` kqp�d[ s` �^l j mò d` kpes` �p[ à cr [ o_ekc�ml hê è pÃ�[ k_�mol ^` _r ò pÃ�[ s[ eh[ ] h̀ �l k�l r o
t ` ] peq̀ Â�dqqmpÂ��e[ mpÀr g�pml oqp�r p̀ ar hekal oj [ qel k�_l ^r j ` kqpçhekgpÀdqj h

Tov�ql �ò h[ u�[ k_�` kfl v�qd` �` s` kqÆ
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I@PS�t [ kqp�[ hh�^l j m̀ qeqel kp�ql �or k
t eqdl r q�[ kv�k` c[ qes` �ek^e_` kqpÀ�

Dû eq̀ j ` kq�[ k_�` j l qel kp�^[ k�or k
decd�[ q�` s` kqp�kl q�h̀ [ pq�[ j l kcpq
qd` �pr mml oq̀ opÀ�Ukmh̀ [ p[ kq�[ k_
ek[ mmol moe[ q̀ �] ` d[ sel r o�ep�s` ov
o[ ò hv�p̀ ` k�] r q�vl r �pdl r h_�] `
[ t [ ò �qd[ q�I@PS�ò q[ ekp�qd` �oecdq
ql �[ pg�vl r �ql �h̀ [ s` �qd` �` s` kq�ea
vl r �a[ eh�ql �^l j mhv�t eqd�qd` �^l _`
l a�^l k_r ^qÀ



I@PS�] ` hè s` p�qd[ q�qd` �t ` ha[ ò �[ k_�t ` hh] ` ekc�l a�[ hh�^deh_ò k� v̄l r kc�m̀ l mh̀
r k_` o�qd` �[ c` �l a��� °�[ k_�[ _r hqp�[ q�oepg�[ qq̀ k_ekc�[ k�I@PS�` s` kq�ep�l a�qd`
decd` pq�^l k^` okÀ�@hh�pr ^d�m̀ opl kp�d[ s` �qd` �oecdq�ql �p[ à qv�[ k_�mol q̀ ^qel k�[ k_
[ kv�pr pmê el kpÃ̂l k^` okp�l o�[ hh̀ c[ qel kp�l a�d[ oj �t ehh�] ` �q[ g` k�p̀ oel r phv�[ k_
t ehh�] ` �_` [ hq�t eqd�pt eaqhv�[ k_�[ mmol moe[ q̀ hvÀ
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I@PS�` um̀ ^qp�[ hh�[ _r hqp�t dl �[ ò �` kc[ c` _�t eqd�qd` �_` hes` ov�l a�pml oqp�` s` kqp�ql �ar hhv�^l j mhv
t eqd�p[ à cr [ o_ekc�mol ^` _r ò p�[ p�h[ e_�l r q�ek�qd` �I@PS�S[ à cr [ o_ekc�Pl hê v�[ k_�Pol ^` _r ò pÃ
[ k_�qd` �KBSeD�_l ^r j ` kqÀ�Td` p̀ �[ ò �[ s[ eh[ ] h̀ �l k�l r o�t ` ] peq̀ Â�dqqmpÂ��e[ mpÀr g�pml oqp�r p̀ ar hç
ekal oj [ qel k�_l ^r j ` kqpçhekgpÀdqj h

I@PS�` um̀ ^qp�[ hh�^l [ ^d` p�mò p̀ kq�ql �] ` �CAS�^d` ^g` _�[ k_�ql �d[ s` �ò ^` es` _�ò h̀ s[ kq
p[ à cr [ o_ekc�qo[ ekekc�[ q�qd` eo�p̂ dl l h�^hr ] À

I@PS�` um̀ ^qp�qd[ q�[ hh�[ _r hqp�[ qq̀ k_ekc�` s` kqp�d[ s` �ò [ _�qd` �I@PS�^l _` �l a�^l k_r ^qÃ�mdl ql
ml hê v�[ k_�[ kqeç] r hhvekc�ml hê vÀ�Td` p̀ �[ ò �[ hpl �[ s[ eh[ ] h̀ �ql �ò [ _�[ k_�_l t khl [ _�aol j �l r o
t ` ] peq̀ À

Ia�vl r �d[ s` �[ kv�p[ à cr [ o_ekc�^l k^` okp�ql _[ vÃ�mh̀ [ p̀ �_l kÛq�d` peq[ q̀ �ql �pm̀ [ g�ql �Dj ehv
Nr k[ kÃ�Meg` �K` opd[ t �l o�[ �j ` j ] ` o�l a�qd` �l oc[ kepekc�q̀ [ j � _̄` q[ ehp�[ q�qd` �` k_�l a�qdep
_l ^r j ` kq°À
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@ooes[ h�aol j �� [ j
Td` ò �t ehh�] ` �[ �^l [ ^d�] oè aekc�[ q�� Â� � [ j
M[ q̂ d` p�^l j j ` k^` �[ q��� [ j
Td` �` s` kq�t ehh�aekepd�] v�� mj
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Ok^` �vl r �[ ooes` �[ q�qd` �Pò m�S^dl l hÃ�m[ ogekc�[ qq̀ k_[ kqp�t ehh�_eò ^q
vl r �ql �qd` �j l pq�pr eq[ ] h̀ �mh[ ^` �ql �m[ ogÀ
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Sdl r h_�vl r o�[ ooes[ h�] ` �h[ q̀ Ã�mh̀ [ p̀ �^l kq[ ^q�qd` �Pò m�S^dl l h
ò ^` mqel k�l k�� �� � � �� � � � � � À
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M[ q̂ d` p�t ehh�] ` �� �j ekr q̀ p�` [ ^d�t [ vÀ�
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Td` ò �t ehh�] ` �[ �ò à ò ` �m̀ o�meq̂ dÀ�Sdl r h_�vl r �d[ s` �[ kv�nr ` pqel kp
mh̀ [ p̀ �ò ml oq�ql �qd` �d` hm�_` pgÀ

�	�&�/�0�1�����&�!
Td` ò �t ehh�] ` �aeopq�[ e_�l k�peq̀ À
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Tl eh̀ qp�al o�pm̀ ^q[ ql op�[ k_�mh[ v` op�[ ò �mol se_` _À�@_r hqpÖ�ql eh̀ qp�[ ò
ekpe_` �qd` �W` pq̂ l qq�P[ sehel kÃ�mh[ v` op�pdl r h_�^l j ` �^d[ kc` _�[ k_
_ò pp̀ _�[ mmol moe[ q̀ hv�ek�^[ p̀ �l a�ek^h̀ j ` kq�t ` [ qd` o�[ p�qd` ò �t ehh
] ` �hej eq̀ _�pd` hq̀ oÀ
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R̀ aò pdj ` kqp�[ ò �hl ^[ q̀ _�l r qpe_` �qd` �W` pq̂ l qq�P[ sehel kÀ�Ph[ v` op
t ehh�[ hpl �] ` �mol se_` _�t eqd�al l _�[ q�hr k^dqej ` À
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I@PS�[ ò �_` hecdq̀ _�ql �d[ s` �T` [ j �Dheq̀ �[ p�l r o�l aaê e[ h
j ` ô d[ k_ep̀ opÃ�ql �p̀ hh�] o[ k_` _�mol _r ^qp�] l qd�l khek` �[ k_�[ q�` s` kqp
qdol r cdl r q�qd` �v` [ oÃ�[ hh�^l j j eppel k�j [ _` �aol j �j ` ô d[ k_ep̀ �ep
_eò ^qhv�mr q�] [ ^g�ekql �or kkekc�qd` �pml oqp�mol co[ j j ` À�M` ô d[ k_ep̀
^[ k�] ` �] l r cdq�l khek` �l o�[ q�p̀ s` o[ h�I@PS�pml oq�` s` kqpÀ�
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Td` ò �ep�kl �mol à ppel k[ h�mdl ql co[ mdv�[ q�I@PS�Sml oqp�` s` kqpÃ
dl t ` s` o�m[ ò kqp�[ k_�pm̀ ^q[ ql op�^[ k�q[ g` �qd` eo�l t k�mê qr ò pÀ

Td` ò �ep�kl �h[ t �[ c[ ekpq�q[ gekc�mdl ql p�[ q�mr ] hê �` s` kqp�al o�m̀ opl k[ h
r p̀ Ã�ek^hr _ekc�mê qr ò p�l a�l qd` o�m̀ l mh̀ Ûp�^deh_ò k�¯@pg�qd` �Pl hê ` Ã
� � �� °À�I@PS�t l r h_�[ pg�qd[ q�m[ ò kqp�[ k_�pm̀ ^q[ ql op�ql �] ` �^[ r qel r p
t d` k�pd[ oekc�[ kv�ej [ c` p�l k�pl ^e[ h�j ` _e[ À�Td` �NSPBB�d[ s` �r p̀ ar h
[ _sê ` �l k�pd[ oekc�ej [ c` p�d` ò Â�dqqmpÂ��h̀ [ okekcÀkpm̂ ^Àl ocÀr g�
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Tdep�nr [ heaè o�^l kpepqp�l a�� �ml l hp�l a�� �q̀ [ j pÀ
M[ q̂ d` p�t ehh�] ` �� �j ekr q̀ p�` [ ^d�t [ v�l o��� �j ekr q̀ p�l k` �t [ vÀ�
Td` �ql m�� �mh[ ^` _�q̀ [ j �ek�` [ ^d�ml l h�t ehh�mol cò pp�ql �qd` �^r m
^l j m̀ qeqel kÀ�
Td` �� �ç�� �mh[ ^` _�q̀ [ j �ek�` [ ^d�ml l h�t ehh�mol cò pp�ql �qd`
mh[ q̀ �^l j m̀ qeqel kÀ�

o_ qd

Td` �� �mh[ ^` _�q̀ [ j �ek�` [ ^d�ml l h�t ehh�mh[ v�al o�� ��� �mh[ ^` À�qd qd qd

Td` �� �mh[ ^` _�q̀ [ j �ek�` [ ^d�ml l h�t ehh�mh[ v�al o��� ���� �mh[ ^` Àqd qd qd

Pl l h�� Pl l h��

@� Rl v[ h�Rr pp̀ hh�Jr kel o
S^dl l h A� A` ogd[ j pq̀ _

@� Aò kqt l l _�Pò m A� Pl t k[ hh�H[ hh�S^dl l h

@� Sr o] eql k�Hecd A� C[ k` p�Hehh�S^dl l h

@� Bo[ kh̀ ecd�Pò m�S^dl l h A� Sql oj l kq�S^dl l h

@� W` pq] ol l g�H[ v A� Rl t [ k�Pò m

@� È hpq̀ _�S^dl l h A� Mehql k�K` vk` p



Tej ` Peq̂ d�� Peq̂ d�� Peq̂ d�� Peq̂ d��

� � Â� � [ j @��s�@� A��s�A�

� � Â� � [ j @� �s�@� @� �s�@� A� �s�A� A� �s�A�

� � Â� � [ j @� �s�@� @��s�@� A� �s�A� A��s�A�

� �Â� � [ j @� �s�@� @��s�@� A� �s�A� A��s�A�

� �Â� � [ j @� �s�@� @� �s�@� A� �s�A� A� �s�A�

� �Â� � [ j @��s�@� @� �s�@� A��s�A� A� �s�A�

� � Â� � kl l k @��s�@� @� �s�@� A��s�A� A� �s�A�

� � Â� � mj @� �s�@� @� �s�@� A� �s�A� A� �s�A�

� � Â� � mj Lr k^d
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Peq̂ d�� Peq̂ d�� Peq̂ d�� Peq̂ d��

Br m�SE�

� �ek�Pl l h�� �spq

� �ek�Pl l h��k_

Br m�SE�

� �ek�Pl l h�� �s�pq

� �ek�Pl l h��k_

Ph[ q̀ �SE�

� �ek�Pl l h�� �so_

� �ek�Pl l h��qd

Ph[ q̀ �SE�

� �ek�Pl l h�� �sqd

� �ek�Pl l h��o_

� ���� � �Ph[ vçl aaqd qd

� �ek�Pl l h�� �sqd

�� �ek�Pl l h��qd

� � ���� � �Ph[ vçl aaqd qd

� �ek�Pl l h�� �sqd

� �ek�Pl l h��qd

Br m�Eek[ h�

Wekk` o�l a�SE��s�
Wekk` o�l a�SE�

Br m�� ���� �o_ qd

Ll p̀ o�l a�SE��s�
Ll p̀ o�l a�SE�

Ph[ q̀ �Eek[ h

Wekk` o�l a�SE��s
Wekk` o�l a�SE�

Ph[ q̀ �� ����o_ qd

Ll p̀ o�l a�SE��s
Ll p̀ o�l a�SE�

M` _[ h�B` ò j l kv
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I@PS�al l q] [ hh�ql r ok[ j ` kqp�al hhl t �qd` �E@Ûp�pj [ hhÃ�pe_` _�al l q] [ hh�or h̀ pÀ�

��� �,�/�&�+�$�O��
Pl ekqp�al o�[ �t ek�* �� �
Pl ekq�al o�[ �_o[ t �* ���
Pl ekqp�al o�[ �hl pp�* �� �

Fol r m�j [ q̂ d` p�t ehh�] ` �mh[ v` _�l k�[ �h̀ [ cr ` �] [ pepÀ�
Td` �col r m�l o_` o�t ehh�] ` �_` ^e_` _�] v�qd` �kr j ] ` o�l a�ml ekqp�p̂ l ò _�] v�` [ ^d�q̀ [ j À�Ik�qd` �` s` kq�l a�[ �qè çl k�ml ekqpÃ�qd`
al hhl t ekc�t ehh�_` ^e_` �aek[ h�mh[ ^ekcpÂ�

Fl [ h�_eaà ò k^`
Fl [ hp�p̂ l ò _
Wekk` o�l a�j [ q̂ d�] ` qt ` ` k�qd` �qè _�q̀ [ j p�
P` k[ hqv�gê g�pdl l qçl r q� �̄ �mh[ v` op�p̀ h̀ ^q̀ _�aol j �qd` �pnr [ _°�
Sr __` k�_` [ qd�m̀ k[ hqv�gê gp�H` [ _çql çd` [ _�ò pr hq�] ` qt ` ` k�qt l �q̀ [ j p�ep�qd` �ò pr hq�l a�qd` �j [ q̂ d�mh[ v` _�] ` qt ` ` k
qd` �qt l �qè _�q̀ [ j pÀ
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Td` �pq[ oq�ò pq[ oq�ç�qd` �] [ hh�^[ k�] ` �q[ g` k�ek�[ kv�_eò ^qel kÃ�[ k_�qd` �l mml peqel k�j r pq�] ` �aes` �v[ o_p�[ t [ vÀ�@�cl [ h
^[ kkl q�] ` �p̂ l ò _�_eò ^qhv�aol j �[ �gê g�l aa�l o�_ol m�] [ hh� _̄ol m�] [ hh�ep�r p̀ _�ql �ò pq[ oq�mh[ v�[ aq̀ o�[ k�ekfr ov°�
Oaape_` p�ç�qd` ò �t ehh�] ` �kl �l aape_` pÀ�
Eò ` �gê gp�ç�_` à k_ekc�mh[ v` op�j r pq�] ` �aes` �v[ o_p�aol j �qd` �] [ hhÀ�
P` k[ hqv�gê gp�ç�[ ò �[ t [ o_` _�al o�[ �al r h�ekpe_` �qd` �] l uÀ�@hh�mh[ v` op�` u^` mq�qd` �q[ g` o�[ k_�cl [ hg` ` m̀ o�j r pq�] `
l r qpe_` �qd` �[ ò [ À�
Tdol t �ekp�ç�kl oj [ hÃ�l s` od` [ _�qdol t pÀ�
Fl [ h�gê gp�ç�^[ k�] ` �q[ g` k�aol j �[ kvt d` ò �ekpe_` �qd` �m̀ k[ hqv�[ ò [ À�Td` �] [ hh�j r pq�h̀ [ s` �qd` �m̀ k[ hqv�[ ò [ �ql �] ` �ek
mh[ vÀ�Ia�eq�_l ` p�kl q�h̀ [ s` Ã�qd` �gê g�^[ k�] ` �ò q[ g` kÀ�
Kê gekc�l r q�l a�d[ k_�ç�cl [ hg` ` m̀ op�^[ kkl q�gê g�l r q�l a�d[ k_À�Td` v�j r pq�qdol t Ã�ol hh�l o�mh[ v�aol j �qd` �ahl l oÀ�
R̀ qò [ q�hek` �ç�qd` ò �t ehh�] ` �kl �ò qò [ q�hek` À
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H` [ _�l a�Sml oq�[ k_�Pr meh�Dum̀ oè k^`
` ckª e[ mpÀr g
C` peck[ q̀ _�S[ à cr [ o_ekc�Oaaê ` o
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Sml oq�[ k_�Pr meh�Dum̀ oè k^` �M[ k[ c` o
j fgª e[ mpÀr g
C` mr qv�S[ à cr [ o_ekc�Oaaê ` o
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Ceò ^ql o�l a�Sml oq
^j pª ^o[ kmò mÀl oc
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