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Okhek` �[ q�l [ gdehh_[ vp̂ dl l hÀl oc�pr mml oq�ces` çl khek`

Feaqp�l a�pql ^gpÃ�mh[ kk` _�ceaqpÃ�[ k_�^d[ oeq[ ] h̀ �^l kqoe] r qel k
_l k[ qel kp�[ ò �[ ^^` mq̀ _À

Yl r o�qej ` �[ p�[ �sl hr kq̀ ` o�ep�[ ht [ vp�[ mmò ^e[ q̀ _À

Sr mml oq�[ kv�O[ gdehh�` s` kq�] v�[ qq̀ k_ekcÃ�pml kpl oekcÃ�l o�_l k[ qekc
vl r o�qej ` Ã�q[ h̀ kqp�[ k_�ò pl r ô ` pÀ
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L` qq̀ o�aol j �qd` �H` [ _�l a�S^dl l h

Ikpe_` �qd` �Bh[ ppol l j Â�PD�Ds` ov�C[ v

@hr j ke�Um_[ q̀ p

@pp̀ ppj ` kqp�qd[ q�Sr mml oq�L` [ okekc

Me__h̀ �S^dl l h�Dum[ kpel k�

Al [ o_�l a�Tor pq̀ ` p�Sq[ q̀ �l a�S^dl l h�M` pp[ c`

Me_çv` [ o�Dkol hhj ` kq�Sk[ mpdl q

P[ oqk` opdem�[ k_�P[ ò kq�D_r ^[ qel k

Me_çv` [ o�Eek[ k^e[ h�Or qhl l g

Mecdqv�O[ g�Er k_�Cl kl o�Rl pq̀ o�R̀ sè t

� � � � �@r ^qel k�Pò sè t Â�OCS�Ik�Ahl l j

S` j ` pq̀ o�Sk[ mpdl qp



Tdep�p̀ [ pl k�l a�col t qd�d[ p�] ` ` k�sepe] h̀ �[ ^ol pp�j [ kv
[ ò [ p�l a�p̂ dl l h�heà À�Or o�pl ^e[ h�j ` _e[ �mò p̀ k^` �kl t
l aà op�[ k�[ r qd` kqê �chej mp̀ �ekql �` s` ov_[ v�heà �[ q
O[ gdehhÃ�pd[ oekc�qd` �fl vÃ�oecl oÃ�[ k_�^l kk` ^qel k�qd[ q
_` aek` �l r o�p̂ dl l hÀ�Td` �Fr [ q̀ j [ h[ �Sqr _` kq�Du^d[ kc`
Pol co[ j �t [ p�[ �j ` [ kekcar h�pr ^^` pp�qdep�a[ hhÃ�` koê dekc
l r o�pqr _` kqpÛ�chl ] [ h�m̀ opm̀ ^qes` p�[ k_�pqò kcqd` kekc
^ol ppç̂ r hqr o[ h�ò h[ qel kpdempÀ�Bl j j r keqv�pmeoeq�t [ p�[ hpl
l k�ar hh�_epmh[ v�[ q�l r o�Fl ha�Tl r ok[ j ` kq�[ q�Du^` hpel o
Smoekcp�Fl ha�Bhr ] Ã�t d` ò �a[ j ehè p�m[ pq�[ k_�mò p̀ kqÃ
[ hr j keÃ�[ k_�aoè k_p�^[ j ` �ql c` qd` o�ek�pr mml oq�l a
O[ gdehhí ò j ek_ekc�r p�qd[ q�l r o�ò [ ^d�` uq̀ k_p�a[ o
] ` vl k_�^[ j mr pÀ

Ml pq�ej ml oq[ kqhvÃ�qdep�v` [ o�d[ p�] ` ` k�[ �p̀ [ pl k�l a
pqr _` kq�col t qd�[ k_�[ ^dè s` j ` kqÀ�Ij mol s` _�eçR̀ [ _v
p̂ l ò p�[ k_�pqol kc�Pò @BT�ò pr hqp�ò ah̀ ^q�[ ^[ _` j ê
mol cò ppÃ�t deh̀ �` kc[ c` _�Sqr _` kq�@j ] [ pp[ _l op�[ k_
[ k�[ ^qes` �Sqr _` kq�Bl r k^eh�_` j l kpqo[ q̀ �h̀ [ _` opdem�ek
[ ^qel kÀ�Or o�[ qdh̀ qê �q̀ [ j pÃ�j r pê [ h�m̀ oal oj [ k^` pÃ�[ k_
^dl eo�^l k^` oqp�d[ s` �] ` ` k�^l kpepq̀ kq�pl r ô ` p�l a�moe_` Ã
pdl t ^[ pekc�_ep̂ emhek` Ã�^ò [ qeseqvÃ�[ k_�^l hh[ ] l o[ qel kÀ
@̂ol pp�[ hh�[ ò [ pÃ�l r o�pqr _` kqp�^l kqekr ` �ql �j l _` h
^d[ o[ ^q̀ oÃ�ekq̀ coeqvÃ�[ k_�ò pm̀ ^qÀ

Ll l gekc�[ d` [ _Ã�qd` ò �ep�j r ^d�ql �[ kqê em[ q̀ À�Ok�@moeh
��qdÃ�t ` �t ehh�c[ qd` o�al o�l r o�[ kkr [ h�[ r ^qel kÃ�O[ gdehh�Ik
Ahl l j Ã�[ �^` h̀ ] o[ qel k�l a�^l j j r keqv�[ k_�c` k` ol peqvÀ
W` �[ ò �` u^eq̀ _�[ ] l r q�qd` �` um[ kpel k�l a�l r o�j e__h̀
p̂ dl l h�mdvpê [ h�pm[ ^` êq[ gekc�l s` o�[ __eqel k[ h�pm[ ^`
l k�l r o�p̀ ^l k_�ahl l oÃ�t dê d�t ehh�^ò [ q̀ �[ __eqel k[ h
^h[ ppol l j p�[ k_�` kd[ k^` �qd` �l s` o[ hh�h̀ [ okekc
` kseol kj ` kqÀ�

Tdol r cd�` s` ov�p̀ [ pl kí mh[ kkekcÃ�col t qdÃ
^l kpqor ^qel kÃ�[ k_�^` h̀ ] o[ qel kí qd` �j l pq�ej ml oq[ kq
mè ^` �l a�qd` �O[ gdehh�mr xxh̀ �epÃ�[ k_�[ ht [ vp�t ehh�] ` Ã�l r o
m̀ l mh̀ À�Or o�_` _ê [ q̀ _�a[ ^r hqv�[ k_�pq[ aaÃ�` kc[ c` _
a[ j ehè pÃ�c` k` ol r p�_l kl opÃ�[ hr j keÃ�[ k_�ò j [ og[ ] h̀
pqr _` kqp�[ ò �qd` �d` [ oq�l a�qdep�p̂ dl l hÀ�Iq�ep�qd` eo
m[ ppel kÃ�^[ ò Ã�[ k_�] ` hè a�ek�O[ gdehh�qd[ q�j [ g` �col t qd
ml ppe] h̀ �ek�` s` ov�p̀ [ pl kÀ

C` [ o�O[ gdehh�Bl j j r keqvÃ
@p�t ` �ò ah̀ ^q�l k�qd` �p̀ j ` pq̀ o�] ` dek_�r p�[ k_�hl l g
[ d` [ _�ql �t d[ q�ep�ql �^l j ` �al o�qd` �ò j [ ek_` o�l a�qd`
p̂ dl l h�v` [ oÃ�I�[ j �ò j ek_` _�qd[ q�p̂ dl l hpí heg` �k[ qr ò
í j l s` �qdol r cd�p̀ [ pl kpÀ�D[ ^d�p̀ [ pl k�] oekcp�eqp�l t k
^d[ hh̀ kc` pÃ�] ` [ r qvÃ�[ k_�l mml oqr keqè pÀ�Tdep�v` [ o�[ q
O[ gdehhÃ�t ` �aek_�l r op̀ hs` p�aeoj hv�ek�[ �p̀ [ pl k�l a�col t qd
í l k` �pd[ m̀ _�] v�qdl r cdqar h�mh[ kkekcÃ�pqol kc
pq̀ t [ o_pdemÃ�[ k_Ã�j l pq�ej ml oq[ kqhvÃ�l r o�m̀ l mh̀ À

El r k_` _�ek�� � � � Ã�O[ gdehh�d[ p�] ` ` k�pd[ m̀ _�] v�k` [ ohv
` ecdq�_` ^[ _` p�l a�mr oml p̀ Ã�ò pehè k^` Ã�[ k_�^[ ò À
Tl _[ vÃ�t ` �[ ò �mol r _�ql �] ` �qdoesekcÃ�p̀ osekc�� � �
pqr _` kqp�[ k_�hl l gekc�ql �col t �t eqd�[ �pqol kc�ò ç
` kol hhj ` kq�p̀ [ pl kÀ�Tdep�pq[ ] eheqv�[ k_�al ot [ o_
j l j ` kqr j �ò ah̀ ^q�qd` �^l kae_` k^` �a[ j ehè p�mh[ ^` �ek
O[ gdehh�[ k_�qd` �pqò kcqd�l a�l r o�j eppel kÃ�t dê d
ò j [ ekp�l r o�^l j m[ ppí cr e_ekc�_` ^epel kpÃ�[ k^dl oekc
l r o�s[ hr ` pÃ�[ k_�pd[ mekc�l r o�ar qr ò À

@p�t eqd�[ kv�j ` [ kekcar h�fl r ok` vÃ�pqo[ q̀ cê �mh[ kkekc
p̀ os` p�[ p�l r o�ol [ _j [ mÀ�Os` o�qd` �m[ pq�v` [ oÃ�t ` �d[ s`
] ` ` k�ekq̀ kqel k[ h�ek�[ heckekc�l r o�ò pl r ô ` pÃ�cl [ hpÃ�[ k_
[ pmeo[ qel kp�ql �` kpr ò �O[ gdehhÛp�^l kqekr ` _�pqò kcqd
[ k_�pr pq[ ek[ ] eheqvÀ�@�t ` hhçj [ k[ c` _�[ kkr [ h�] r _c` qÃ
m[ eò _�t eqd�pqo[ q̀ cê �_` ] q�p̀ osê ` �mh[ kkekcÃ�d[ p
ml peqel k` _�qd` �p̂ dl l h�ql �j ` ` q�qd` �k` ` _p�l a�ql _[ v
t deh̀ �mò m[ oekc�^l kae_` kqhv�al o�ql j l ool t À

@k�` pp̀ kqe[ h�m[ oq�l a�qdep�mò m[ o[ qel k�ep�mdeh[ kqdol mvÀ
Er k_o[ epekc�ep�t l s` k�ekql �qd` �a[ ] oê �l a�ek_` m̀ k_` kq
p̂ dl l hpÃ�[ k_�[ q�O[ gdehhÃ�eq�ò ah̀ ^qp�[ �pd[ ò _�] ` hè a�qd[ q
eks` pqekc�ek�` _r ^[ qel k�ep�eks` pqekc�ek�qd` �ar qr ò À�I�[ j
_` ` mhv�co[ q̀ ar h�ql �pd[ ò �qd[ q�l r o�^l j j r keqv�d[ p
o[ ep̀ _�l s` o�ô� � � Ã� � � �qdol r cd�qd` �Mecdqv�O[ g�Er k_
[ k_�j [ fl o�ceaqp�^[ j m[ eckÃ�[ heckekc�l r o�@kkr [ h�Er k_
j l ò �pej eh[ o�ql �l qd` o�ek_` m̀ k_` kq�p̂ dl l hp�l a�l r o�pex`
[ k_�j [ g` r mÀ�@__eqel k[ hhvÃ�qd` �W` ĥ l j ` �Pol f̀ ^qí kl t
r k_` ot [ ví d[ p�o[ ep̀ _�[ mmol uej [ q̀ hv�ô� � � Ã� � �
qdol r cd�qd` �ekeqe[ h�^[ meq[ h�^[ j m[ eckÃ�[ hl kc�t eqd�l s` o
ô� � Ã� � � �qdol r cd�qd` �� � �C[ vp�l a�Fesekc�^[ j m[ eckÃ�ql
^l kpqor ^q�[ �k` t �cvj �hl ] ] v�[ k_�� � �ò pqol l j p�l k�qd`
kl oqd�pe_` �l a�qd` �` uepqekc�cvj Ã�peckeaê [ kqhv�ej mol sekc
[ ^^` ppÃ�ar k^qel k[ heqvÃ�[ k_�qd` �l s` o[ hh�` um̀ oè k^` �al o
l r o�^l j j r keqvÀ

� �l [ gdehh_[ vp^dl l hÀl oc

�/ �( �7�7�( �5���) �5�2�0 ���7�+�( ���+�( �$�' ���2�) ���6�&�+�2�2�/
@�j ` pp[ c` �aol j �Sr x[ kk` �M^B[ kh p̀

O[ gdehh�C[ v�S^dl l hÂ�Sq[ q̀ �l a�qd` �S^dl l h� � � � ç� � � � �!�WINTDR



@p�t ` �^l kqekr ` �al ot [ o_Ã�I�[ j �aehh̀ _�t eqd�co[ qeqr _` �[ k_�l mqej epj À�Fr e_` _�] v�l r o
j eppel k�[ k_�pqò kcqd` k` _�] v�l r o�^l j j r keqvÃ�O[ gdehh�ep�t ` hh�ml peqel k` _�al o�[
se] o[ kq�[ k_�mr oml p̀ ar h�ar qr ò À

Td[ kg�vl r �al o�] ` ekc�m[ oq�l a�qd` �O[ gdehh�pql ovÀ

Weqd�[ mmò ^e[ qel kÃ

Sr x[ kk`

O[ gdehh�C[ v�S^dl l hÂ�Sq[ q̀ �l a�qd` �S^dl l h � � � � ç� � � � �!�WINTDR
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H` [ hqdv�H[ ] eqp�El oj �ek�Bdeh_dl l _
Bl j j eqqekc�ql �[ k�` u` ô ep̀ �ol r qek` �[ p�[ k�[ _r hq�^[ k�] `
d[ o_Æ�Iq�q[ g` p�qej ` �[ k_�_ep̂ emhek` �ql �c` q�cl ekcÃ�pq[ v
j l qes[ q̀ _�[ k_�^l kqekr ` �qd` �d[ ] eq�al o�qd` �hl kc�d[ r hÀ
Ke_pÃ�dl t ` s` oÃ�[ ò �al oj ekc�m[ qq̀ okp�[ k_�d[ ] eqp�qd[ q
dl m̀ ar hhv�t ehh�^l kqekr ` �t eqd�qd` j �ekql �[ _r hqdl l _À�

C[ ehv�mdvpê [ h�` _r ^[ qel k�kl oj [ hex` p�` u` ô ep̀ À�Iq
q̀ [ ^d` p�vl r kc�h̀ [ ok` op�qd[ q�j l sekc�qd` eo�] l _è p�ep
fr pq�m[ oq�l a�] ` ekc�dr j [ kÀ�IqÛp�kl q�p̀ ` k�[ p�[ �^dl ò �l o
pl j ` qdekc�ql �^d` ^g�l aa�l a�[ �ql ç_l �hepqÃ�kl q�pl j ` qdekc
ò p̀ os` _�al o�[ qdh̀ q̀ pÃ�[ k_�kl q�pl j ` qdekc�vl r �×̀ [ okØ
[ aq̀ o�peqqekc�pqehh�hl kc�` kl r cdÀ�Pdvpê [ h�[ ^qeseqv�[ k_
` u` ô ep̀ �] ` ^l j ` �fr pq�[ �kl oj [ h�m[ oq�l a�heà À�

Bl kae_` k^` �Fol t p�Weqd�R` m̀ qeqel k
Ok` �l a�qd` �] ` pq�l r q̂ l j ` p�l a�O[ gdehhÛp�^l j j eqj ` kq�ql
_[ ehv�PD�^h[ pp̀ p�ep�qd[ q�eq�mol se_` p�[ �pm[ ^` �al o�ge_p�ql
col t �[ k_�h̀ [ ok�k` t �pgehhpÀ�Sqr _` kqp�_l kÛq�fr pq�c` q�l k`
^d[ k^` �[ �t ` ` g�ql �qov�[ �k` t �pgehhÃ�h̀ [ ok�[ �pml oqÃ�l o
^d[ hh̀ kc` �qd` j p̀ hs` pÀ�Td` v�c` q�[ �^d[ k^` �` s` ov�_[ vÀ�

@�pqr _` kq�j ecdq�] ` �ekqol _r ^` _�ql �sl hh̀ v] [ hh�l k
Ml k_[ v�[ k_�qd` v�_l kÛq�d[ s` �ql �t [ eq�[ �t ` ` g�ql
mo[ ^qê ` �qd` eo�pgehhpÀ�Av�Eoe_[ v�qd` v�j ecdq�] `
m̀ oà ^qekc�qd` eo�p̀ os` Æ�C[ ehv�t [ oj r mp�[ hhl t �pqr _` kqp
ql �t l og�l k�] [ h[ k^` �[ k_�^l l o_ek[ qel kÀ�Tdep�_[ ehv
mo[ ^qê ` �[ k_�ò ekal ô ` j ` kq�] r eh_p�^l kae_` k^` �al o�[ hh
pqr _` kqpÃ�kl q�fr pq�qdl p̀ �qd[ q�[ ò �k[ qr o[ hhv�j l ò
[ qdh̀ qê [ hhv�ek^hek` _À�Iq�h̀ qp�qd` j �p̀ ` �qd[ q�t deh̀ �qd` v
j ecdq�kl q�] ` �qd` �] ` pqÃ�qd` v�[ ò �h̀ [ okekc�[ k_�d[ sekc
ar kÀ�

@�A[ h[ k^` _�C[ v�M[ g` p�A` qq̀ o�L` [ ok` op
Ml _` ok�^h[ ppol l j p�m[ ^g�pl �j r ^d�ekql �[ �_[ vÂ�j [ qd
mol ] h̀ j pÃ�kl s` h�pqr _è p�[ k_�kl kaê qel kÃ�p̂ è k^` �h[ ] pÃ
_ep̂ r ppel kpÃ�mol f̀ ^qpÃ�t oeqekcÃ�kl q̀ çq[ gekcÃ�q̀ ^dkl hl cv
ekq̀ co[ qel kÃ�` q̂ ÀÀ�IqÛp�[ �oê d�[ k_�ar hh�[ ^[ _` j ê
` um̀ oè k^` À

Ar q�qd` �qor qd�t ` �[ hh�gkl t �ep�qd[ q�^deh_ò k�[ ò kÛq�j ` [ kq
ql �peq�pqehh�al o�hl kc�pqò q̂ d` p�l a�qej ` À�

@q�O[ gdehhÃ�Iq�H[ mm̀ kp�C[ ehvÆ
Tdekg�] [ ^g�ql �vl r o�l t k�p̂ dl l h�` um̀ oè k^` À�Ml pq
heg` hvÃ�mdvpê [ h�` _r ^[ qel k�t [ p�l k` �l a�qdl p̀ �pm̀ ^e[ h
^h[ pp̀ p�qd[ q�d[ mm̀ k` _�l k�[ �ol q[ qekc�] [ pepÃ�l k^` �l o
qt ê ` �[ �t ` ` gÀ�Td` p̀ �_[ vpÃ�pm̀ ^e[ h�^h[ pp̀ p�heg` �PD
d[ mm̀ k�` s` k�h̀ pp�l aq̀ k�ek�j [ kv�p̂ dl l hpÃ�t deh̀ �pl j `
d[ s` �cl qq̀ k�oe_�l a�qd` j �[ hql c` qd` oÀ�Sm̀ ^e[ h�^h[ pp̀ p
d[ s` �] ` ^l j ` �[ �^[ pr [ hqv�ek�qd` �` aal oq�ql �mh[ ^` �j l ò �l a
[ k�` j md[ pep�l k�[ ^[ _` j ê pÀ�

Ar q�ek�[ �t l oh_�t d` ò �ge_p�k` ` _�j l ò �j l s` j ` kqÃ�kl q
h̀ ppÃ�O[ gdehh�C[ v�S^dl l h�_l ` p�pl j ` qdekc�ò aò pdekchv
pej mh̀ �[ k_�pr omoepekchv�r k^l j j l kÀ�A` cekkekc�ek
gek_` oc[ oq̀ k�[ k_�qdol r cd�` ecdqd�co[ _` Ã�pqr _` kqp
[ qq̀ k_�PD�^h[ pp�` s` ov�pekch̀ �_[ vÀ

@k_�eqÛp�kl q�[ k�[ ^^e_` kqÀ�IqÛp�mr oml p̀ ar hhv�p̂ d` _r h̀ _
[ k_�[ �moel oeqvÀ�Td` ò �[ ò �pl �j [ kv�] ` k` aeqp�ql �kl q�l khv
[ �^deh_Ûp�mdvpê [ h�_` s` hl mj ` kqÃ�] r q�pl ^e[ h�[ k_
` j l qel k[ h�[ p�t ` hhÀ�

Ml s` j ` kq�IpkÛq�[ �Aò [ gÃ�IqÛp�Ao[ ek�Er ` h
Ok` �l a�qd` �j l pq�m̀ opepq̀ kq�j vqdp�ek�` _r ^[ qel k�ep�qd[ q
qej ` �pm̀ kq�j l sekc�q[ g` p�[ t [ v�aol j �[ ^[ _` j ê pÀ
N[ qel k[ h�p̂ d` _r h̀ p�ò ah̀ ^q�eqÂ�[ ^^l o_ekc�ql �qd`
N[ qel k[ h�@ppl ^e[ qel k�al o�Sml oq�[ k_�Pdvpê [ h
D_r ^[ qel kÃ�l khv�[ �ao[ ^qel k�l a�` h̀ j ` kq[ ov�p̂ dl l hp
k[ qel kt e_` �l aà o�_[ ehv�PDÀ�Ml pq�l aà o�eq�qt l �l o�qdò `
qej ` p�[ �t ` ` gÃ�[ k_�j [ kv�j e__h̀ �p̂ dl l hp�l aà o�` s` k
h̀ ppÀ

@q�O[ gdehhÃ�q̀ [ ^d` op�p̀ ` �qd` �l mml peq̀ �ek�ò [ h�qej ` À

Wd` k�pqr _` kqp�or kÃ�fr j mÃ�pqò q̂ dÃ�[ k_�mr pd
qd` j p̀ hs` p�mdvpê [ hhvÃ�l uvc` k�[ k_�] hl l _�ahl t �ql �qd`
] o[ ek�ek^ò [ p̀ Ã�k` r o[ h�m[ qdt [ vp�[ ^qes[ q̀ Ã�[ k_�al ^r p
pd[ om̀ kpÀ�Sqr _` kqp�t [ hg�] [ ^g�ekql �^h[ ppol l j p�j l ò
[ h̀ oqÃ�j l ò �ò [ _v�ql �` kc[ c` Ã�[ k_�j l ò �^[ m[ ] h̀ �l a
ò q[ ekekc�ekal oj [ qel kÀ

C[ ehv�PD�[ q�O[ gdehh�_l ` pkÛq�q[ g` �[ t [ v�aol j �h̀ [ okekcÀ�Ik
a[ ^qÃ�eqÛp�[ �ml t ` oar h�ql l h�qd[ q�pr mml oqp�h̀ [ okekcÀ

� �l [ gdehh_[ vp^dl l hÀl oc

O[ gdehh�C[ v�S^dl l hÂ�Sq[ q̀ �l a�qd` �S^dl l h� � � � ç� � � � �!�WINTDR



O[ gdehh�C[ v�S^dl l hÂ�Sq[ q̀ �l a�qd` �S^dl l h � � � � ç� � � � �!�WINTDR

� � l [ gdehh_[ vp^dl l hÀl oc

Td` v�k` ` _�^d[ k^` p�ql �ò p̀ q�qd` eo�j ek_pÃ�pqò q̂ d�qd` eo
h̀ cpÃ�[ k_�ò h̀ [ p̀ �` k` ocv�qd[ q�] r ] ] h̀ p�r mÀ

L` [ okekc�[ q�O[ gdehh�epkÛq�^l kaek` _�ql �q̀ uq] l l gp�[ k_
q̀ pqpÀ�Iq�d[ mm̀ kp�t deh̀ �mh[ vekc�mê gh̀ ] [ hhÃ�or kkekc�[
h[ mÃ�h̀ [ okekc�mol m̀ o�mr pd�r m�al oj Ã�] ò [ gekc�ekql
q̀ [ j pÃ�^d` ` oekc�al o�^h[ ppj [ q̀ pÃ�[ k_�_ep̂ l s` oekc�[
pml oq�qd` v�k` s` o�gk` t �qd` v�hl s` _À

A` ^[ r p̀ �qd` �cl [ h�epkÛq�o[ epekc�pqr _` kqp�t dl �[ ò �l khv
[ ^[ _` j ê [ hhv�pr ^^` ppar hÀ�W` �pqoes` �ql �o[ ep̀ �pqr _` kqp
t dl �[ ò �t ` hhçol r k_` _Ã�^l kae_` kqÃ�d` [ hqdvÃ�[ k_�fl var hÀ



� �l [ gdehh_[ vp^dl l hÀl oc

O[ gdehh�C[ v�S^dl l hÂ�Rl l qp� � � � ç� � � � �!�WINTDR

Ohese[ �CeF` oh[ j l �¯Ù� � °

�/�L�I�H���$�I�W�H�U���2�D�N�K�L�O�O�����8�S�G�D�W�H�V���I�U�R�P���2�X�U���*�U�D�G�X�D�W�H�V

Ohese[ �CeF` oh[ j l Ã�Bh[ pp�l a�� � � � Ã�co[ _r [ q̀ _�qdep�m[ pq�C` ^` j ] ` o
aol j �Rl ^gdr opq�Ukes` opeqv�t eqd�d` o�A[ ^d` hl op�l a�S^è k^` �ek
Nr opekcÀ�Nl q�l khv�_e_�Ohese[ �co[ _r [ q̀ �^l hh̀ c` �ek�� À� �v` [ opÃ�pd`
t [ p�l k�qd` �Rl ^gdr opq�C[ k^` �Snr [ _�al o�d` o�` kqeò �^l hh̀ c` �^[ ò ` o
[ k_�[ �^[ mq[ ek�al o�� �v` [ opÃ�t d` ò �qd` v�` [ ok` _�p̀ s` o[ h�ql m
[ t [ o_pÀ�Td` �q̀ [ j �ep�^l [ ^d` _�] v�[ kl qd` o�O[ gdehh�[ hr j ke�A[ eh̀ v
¯È oo[ o[ °�Fo[ ^` aa[ Ã�OCS�Bh[ pp�l a�� � � � À

Jr pq�heg` �d` o�à hhl t �O[ gdehh�[ hr j keÃ�Ohese[ �t [ p�j l qes[ q̀ _�ql �] ` �[
t ` hhçol r k_` _�m[ oq�l a�d` o�p̂ dl l hÀ�Nl q�l khv�_e_�pd` �_[ k^` �[ k_
q[ g` �^h[ pp̀ pÃ�pd` �t [ p�[ �j ` j ] ` o�l a�Z` q[ �T[ r �@hmd[ �[ k_�t [ p�qd`
Pd[ oj [ ^l hl cv�Sr mmh̀ j ` kq[ h�Ikpqor ^ql o�¯SI°�t d` ò �pd` �dl pq̀ _
d` o�l t k�^h[ pp�p̀ ppel kp�t ` ` ghv�al o�qd` �m[ pq�v` [ oÀ

Sd` �[ hò [ _v�d[ p�qt l �fl ] p�hek` _�r mÆ�Ohese[ �t ehh�] ` �t l ogekc�l k�[
pr ocê [ h�ekq̀ oj ` _e[ q̀ �r keq�[ q�SqÀ�Lr g` Öp�l k�qd` �Ph[ x[ Ã�[ p�t ` hh�[ pÃ
t l ogekc�qo[ ekekc�ql �] ` ^l j ` �[ �S^l hel çPeh[ q̀ p�ekpqor ^ql oÀ�Ohese[ �t [ p
_e[ ckl p̀ _�t eqd�p̂ l hel pep�[ q�[ �s` ov�vl r kc�[ c` �[ k_�d[ p�] ` ` k
r pekc�Peh[ q̀ p�pek^` �pd` �t [ p�� � �v` [ op�l h_À

W` �t epd�l khv�qd` �] ` pq�al o�Ohese[ �[ k_�t ` �[ ò �pl �mol r _�l a�[ hh�pd`
d[ p�[ ^^l j mhepd` _À�W` �^[ kÖq�t [ eq�ql �p̀ ` �t d[ q�d` o�ar qr ò �dl h_pÆ

R` ehhv�N[ pdÃ�Bh[ pp�l a�� � � � Ã�co[ _r [ q̀ _�aol j �Pr o_r ` �Ukes` opeqv�ek
M[ v�t eqd�[ �AÀSÀ�ek�@̀ ol k[ r qê [ h�[ k_�@pqol k[ r qê [ h�Dkcek` ` oekc
t eqd�[ �j ekl o�ek�M[ qdÀ�A` al ò �co[ _r [ qel kÃ�ek�Nl s` j ] ` o�� � � � Ã�d`
mò p̀ kq̀ _�dep�ò p̀ [ ô d�l k�^l j ] r pqekc�ahl t p�ek�_è p̀ h�` kcek` p�[ q
qd` �@j ` oê [ k�Pdvpê [ h�Sl ^è qvÖp�Cesepel k�l a�Ehr e_�Cvk[ j ê p
[ kkr [ h�j ` ` qekcÀ�

@aq̀ o�co[ _r [ qel kÃ�d` �ò qr ok` _�] [ ^g�ql �K[ kp[ p�Beqv�ql �aekepd
qo[ ekekc�al o�dep�moes[ q̀ �mehl qÖp�hê ` kp̀ Ã�ahvekc�B` ppk[ �� � � pÀ�Ok` �l a
dep�cl [ hp�t [ p�ql �aek_�[ �fl ] �ek�ahecdq�q̀ pq�` kcek` ` oekc�l o�[ kl qd` o
[ se[ qel kçò h[ q̀ _�` kcek` ` oekc�ml peqel kÀ�Hep�_ò [ j p�[ ò �^l j ekc
qor ` À�Ik�È ] or [ ov�d` �t ehh�pq[ oq�[ q�Al ` ekc�ek�SqÀ�Ll r ep�[ p�[ k�Eç� �
T` pq�[ k_�@k[ hvpep�Dkcek` ` oÀ�

Ik�R̀ ehhvÛp�pm[ ò �qej ` Ã�d` �^l kqekr ` p�ql �mh[ v�] l qd�me[ kl �[ k_�sel hekÃ
ò ^` kqhv�m̀ oal oj ekc�[ p�m[ oq�l a�qd` �K[ kp[ p�Beqv�Svj mdl kvÛp
Pol @j �` s` kq�[ q�qd` �K[ r aaj [ k�B` kq̀ oÀ�H` �^l j ml p̀ p�j r pê Ã
ek^hr _ekc�p̀ s` o[ h�me[ kl �mè ^` p�[ k_�[ �pl k[ q[ �al o�^` hhl �[ k_�me[ kl À

R` ehhv�N[ pd�¯Ù� � °

R̀ ehhvÛp�ò p` [ ô d�[ ] pqo[ ^q�l aà op�[
pk[ mpdl q�l a�qd` �j ` [ kekcar h�t l og
d` Ûp�mr opr ekcÀ



O[ gdehh�C[ v�S^dl l hÂ�Rl l qp

� �

� � � � ç� � � � �!�WINTDR

S` ^l k_�F ` k` o[ qel k�E[ j ehè p�[ q�O[ gdehh
Av�Ll h[ �H` ekqx

R̀ qr okekc�ql �O[ gdehh�d[ p�] ` ` k�[ �qor ` �ar hhç̂ eô h̀ �j l j ` kq
al o�qd` �Kl l k�a[ j ehvÀ�C` kql k�[ k_�dep�] ol qd` oÃ�C` ò gÃ
] l qd�[ qq̀ k_` _�O[ gdehh�aol j �� � � � �ql �� � � � Ã�[ k_�qd`
pqol kc�p̀ kp̀ �l a�^l j j r keqv�qd` v�` um̀ oè k^` _�[ p
pqr _` kqp�ò j [ ekp�l k` �l a�C` kql kÛp�al k_` pq�j ` j l oè p�l a
] ` ekc�[ k�O[ gdehh�P[ kqd` oÀ

Tl _[ vÃ�C` kql k�or kp�[ �ar ` h�j [ og` qekc�^l j m[ kv
l oecek[ hhv�al r k_` _�] v�dep�co[ k_a[ qd` oÀ�M[ k[ cekc�_[ vçql ç
_[ v�l m̀ o[ qel kp�[ k_�^r pql j ` o�ò h[ qel kpdempÃ�d` �ep�mol r _
ql �^l kqekr ` �[ �a[ j ehv�h̀ c[ ^v�qd[ q�j eool op�qd` �s[ hr ` p�l a
^l kk` ^qel kÃ�ò pml kpe] eheqvÃ�[ k_�dl k` pqv�qd[ q�t ` ò
kr oqr ò _�_r oekc�dep�qej ` �[ q�O[ gdehhÀ

@p�[ �a[ j ehvÃ�qd` �Kl l kp�` kfl v�pq[ vekc�[ ^qes` �[ k_
` umhl oekc�mh[ ^` p�[ hh�l s` o�K[ kp[ p�BeqvÀ�Sl j ` �l a�qd` eo
a[ sl oeq̀ �[ ^qeseqè p�ek^hr _` �qd` �Zl l Ã�Wl k_` op̂ l m̀ Ã�[ k_
S^è k^` �BeqvÀ�Td` �a[ j ehv�[ hpl �fr pq�` kfl vp�pm̀ k_ekc�qej `
l r qpe_` �oe_ekc�] eg` pÃ�mh[ vekc�c[ j ` p�ek�qd` eo�] [ ^gv[ o_Ã
[ k_�pej mhv�fr pq�] ` ekc�ql c` qd` oÀ�

Wd` k�eq�^[ j ` �qej ` �ql �^dl l p̀ �[ �p̂ dl l h�al o�qd` eo
^deh_ò kÃ�O[ gdehh�à hq�heg` �qd` �hl cê [ h�^dl ê ` À�Td` �Kl l kp
[ ò �_` ` mhv�pr mml oqes` �l a�qd` �p̂ dl l hÛp�^l j j eqj ` kq�ql
` [ ohv�^deh_dl l _�` _r ^[ qel kÃ�[ k_�] ` hè s` �qd` p̀ �al oj [ qes`
v` [ op�mh[ v�[ �^or ^e[ h�ol h̀ �ek�[ �^deh_Ûp�[ ^[ _` j ê �fl r ok` vÀ
Td` v�s[ hr ` �O[ gdehhÛp�ekq̀ kqel k[ h�[ mmol [ ^dÃ�pqol kc
ekao[ pqor ^qr ò Ã�[ k_�m̀ opl k[ hex` _�` kc[ c` j ` kq�qd[ q�d` hm
^ò [ q̀ �[ �pl he_�al r k_[ qel k�al o�heà hl kc�h̀ [ okekcÀ

×O[ gdehh�_l ` p�[ k�` u^` mqel k[ h�fl ] �l a�ekqol _r ^ekc�^deh_ò k
ql �qd` �ò [ heqè p�[ k_�oecl o�l a�[ k�[ ^[ _` j ê �^[ ò ` o�[ q�[
vl r kc�[ c` ÃØ�C` kql k�pd[ ò pÀ�×Ar q�I�qdekg�eq�ep�` nr [ hhv
ej ml oq[ kq�qd` �s[ hr ` �qd` �p̂ dl l h�mh[ ^` p�l k�qd`
` kfl vj ` kq�l a�qdep�mol ^` ppÀØ

Sl j ` �l a�C` kql kÛp�a[ sl oeq̀ �j ` j l oè p�aol j �dep�qej ` �[ q
O[ gdehh�ek^hr _` �qd` �^hl p̀ çgkeq�^l j j r keqv�[ k_�qd` �j [ kv
` uqo[ ^r ooê r h[ o�` um̀ oè k^` p�qd[ q�] ol r cdq�a[ j ehè p
ql c` qd` oÀ�Bl k^` oqpÃ�aè h_�qoempÃ�[ k_�pd[ ò _�j l j ` kqp
] ` vl k_�qd` �^h[ ppol l j �pq[ k_�l r q�[ p�ò j ek_` op�qd[ q
` _r ^[ qel k�ep�j l pq�j ` [ kekcar h�t d` k�eqÛp�` um̀ oè k^` _
ql c` qd` oÀ

Nl t Ã�t [ q̂ dekc�F` kqò ` �[ k_�Wehh[ �t [ hg�qd` �p[ j ` �d[ hhp
ep�] l qd�kl pq[ hcê �[ k_�` u^eqekc�al o�qd` �Kl l k�a[ j ehvÀ�Iq
] oekcp�[ �_` ` m�p̀ kp̀ �l a�co[ qeqr _` �[ k_�[ kqê em[ qel k�[ p
qd` v�cr e_` �qd` eo�^deh_ò k�qdol r cd�qd` eo�l t k�O[ gdehh
fl r ok` vÃ�] l qd�[ p�pqr _` kqp�[ k_�[ p�ek_ese_r [ hpÀ

Td` ò �ep�pl j ` qdekc�` pm̀ ^e[ hhv�j ` [ kekcar h�[ ] l r q�t ` ĥ l j ekc�[ hr j ke�] [ ^g�ql �O[ gdehhÃ�kl q�[ p�pqr _` kqpÃ�] r q�[ p�m[ ò kqpÀ
Or o�S` ^l k_�F` k` o[ qel k�a[ j ehè p�ò mò p̀ kq�qd` �` k_r oekc�ej m[ ^q�l a�[ k�O[ gdehh�` _r ^[ qel k�[ k_�qd` �_` ` m�p̀ kp̀ �l a
^l kk` ^qel k�qd[ q�^l kqekr ` p�hl kc�[ aq̀ o�co[ _r [ qel kÀ�Ik�qdep�à [ qr ò Ã�t ` �[ ò �mol r _�ql �decdhecdq�qt l �[ hr j ke�a[ j ehè p�t dl
d[ s` �ò qr ok` _�ql �O[ gdehhÃ�kl t �c` qqekc�ql �t [ q̂ d�qd` eo�l t k�^deh_ò k�col t Ã�h̀ [ okÃ�[ k_�qdoes` �ek�qd` �p[ j ` �^l j j r keqv
qd` v�l k^` �^[ hh̀ _�dl j ` À

Td` �Kl l k�E[ j ehv



S` ^l k_�c` k` o[ qel k�OCS�P[ kqd` op�ç�F ` kqò ` �Kl l kÃ
Pò gek_` oc[ oq̀ k�[ k_�Wehh[ �Kl l kÃ�Tl __h̀ o

l [ gdehh_[ vp^dl l hÀl oc � �

O[ gdehh�C[ v�S^dl l hÂ�Rl l qp� � � � ç� � � � �!�WINTDR

C` kql k�Kl l k �[ qq̀ k_` _�O[ gdehh�C[ v�S^dl l h�aol j �� � � � ê� � � � À

Wdeh̀ �j r ^d�l a�O[ gdehh�à ` hp�^l j al oqekchv�a[ j ehe[ oÃ
C` kql k�d[ p�[ hpl �kl qê ` _�peckp�l a�^l kqekr ` _�col t qd�[ k_
_` s` hl mj ` kqÀ�Ok` �pr ^d�j l j ` kq�t [ p�p̀ ` ekc�qd`
r m_[ q̀ _�j r pê �ol l j Ã�[ �pm[ ^` �qd[ q�t [ p�l k^` �[ �p̂ dl l h
he] o[ ovÃ�p̀ osekc�[ p�[ �pj [ hh�] r q�j ` [ kekcar h�ò j ek_` o�qd[ q
O[ gdehh�^l kqekr ` p�ql �col t �[ k_�[ _[ mq�t deh̀ �pq[ vekc�qor `
ql �eqp�ol l qpÀ�l a�qdep�mol ^` ppÀØ

El o�qd` �Mv` op�a[ j ehvÃ�O[ gdehh�d[ p�] ` ` k�[ �m[ oq�l a�qd` eo
pql ov�al o�_` ^[ _` pÀ�T[ vhl o�[ qq̀ k_` _�O[ gdehh�aol j �D[ ohv
L` [ ok` op�qdol r cd�aeaqd�co[ _` � t̄ dê d�[ q�qd` �qej ` Ã�t [ p�qd`
decd` pq�co[ _` �O[ gdehh�l aà ò _°�[ hl kcpe_` �d` o�pe] hekcp
J[ ^g�[ k_�@s` ov�Sml l k` oÀ�Tl _[ vÃ�qd[ q�h̀ c[ ^v�^l kqekr ` p
[ p�T[ vhl oÛp�_[ r cdq̀ oÃ�Dhpè Ã�` um̀ oè k^` p�O[ gdehh�[ p�[
Pò p̂ dl l h�pqr _` kqÃ�[ __ekc�[ �k` t �^d[ mq̀ o�ql �qd` eo�
a[ j ehv�pql ovÀ

Nl t �[ k�[ qql ok` vÃ�T[ vhl o�al hhl t ` _�ek�qd` �al l qpq̀ mp�l a
d` o�m[ ò kqp�[ k_�co[ k_a[ qd` oÃ�] r eh_ekc�[ �^[ ò ` o
col r k_` _�ek�_` _ê [ qel k�[ k_�p̀ osê ` À�Wd` k�[ pg` _�[ ] l r q
t d[ q�h̀ _�qd` eo�a[ j ehv�ql �^dl l p̀ �O[ gdehhÃ�T[ vhl o�p[ e_
×O[ gdehh�d[ p�[ ht [ vp�à hq�heg` �dl j ` �ql �j ` Ã�pl �^dl l pekc�eq
al o�l r o�^deh_ò k�à hq�k[ qr o[ hØÀ�Td` �p̂ dl l hÛp�` j md[ pep�l k
pqol kc�[ ^[ _` j ê pÃ�^d[ o[ ^q̀ o�_` s` hl mj ` kqÃ�[ k_�[ �^hl p̀ ç
gkeq�^l j j r keqv�[ heck` _�k[ qr o[ hhv�t eqd�qd` eo�s[ hr ` pÀ
R̀ qr okekc�ql �^[ j mr p�kl t �] oekcp�fl v�ek�[ �a[ j ehe[ o�t [ vÃ
` pm̀ ^e[ hhv�c` qqekc�ql �t [ q̂ d�q̀ [ ^d` op�[ k_�pqr _` kqp�l a�[ hh
[ c` p�pql m�ek�qd` �d[ hht [ vp�ql �cò ` q�Dhpè �] v�k[ j ` À

@p�[ �a[ j ehvÃ�qd` �Mv` op�` kfl v�qo[ s` hekc�[ k_�_ep̂ l s` oekc
k` t �mh[ ^` p�ql c` qd` oÃ�ek�[ __eqel k�ql �pm̀ k_ekc�nr [ heqv
qej ` �t eqd�a[ j ehv�[ k_�aoè k_pÀ�Sd[ ò _�` um̀ oè k^` p�[ k_
j ` [ kekcar h�^l kk` ^qel kp�[ ò �^` kqo[ h�ql �qd` eo�a[ j ehv�heà À

Sl j ` �l a�T[ vhl oÛp�j l pq�^d` oepd` _�O[ gdehh�j ` j l oè p
decdhecdq�qd` �p̂ dl l hÛp�^ò [ qeseqv�[ k_�t [ oj qdÀ�Ok` �pr ^d
j ` j l ov�t [ p�[ �o[ ekal ò pq�r keq�qd[ q�qo[ kpal oj ` _�d` o�qdeo_
co[ _` �^h[ ppol l j �ekql �[ �ar hh�ej j ` opes` �` kseol kj ` kqÃ
t eqd�h̀ ppl kp�qd[ q�ql l g�mh[ ^` �r k_` o�qò ` �^[ kl mè p
] ` pe_` �heà çpex` �[ kej [ hpÀ�T[ vhl o�_` p̂ oe] ` p�qdep�[ p�[
j l j ` kq�qd[ q�j [ _` �h̀ [ okekc�qor hv�^l j ` �[ hes` Æ�Sej mh̀ o
fl vpÃ�heg` �^h[ ppol l j �hr k^d�_` hes` oè p�[ k_�] ` hl s` _
M^Cl k[ h_Ûp�W` _k` p_[ vp�[ k_�Pexx[ �Hr q�Eoe_[ vpÃ�[ hpl
ò j [ ek�a[ sl oeq̀ �j ` j l oè p�aol j �d` o�qej ` �[ p�[ �pqr _` kqÀ

Ok` �m[ oqê r h[ ohv�j ` [ kekcar h�ekahr ` k^` �t [ p�MopÀ�WehhpÃ�[
q̀ [ ^d` o�t dl p̀ �^l kk` ^qel k�ql �qd` �a[ j ehv�o[ k�_` ` mÀ�Eol j
] ` ekc�qd` �aeopq�sepeql o�l r qpe_` �l a�a[ j ehv�ql �j ` ` q�T[ vhl o
t d` k�pd` �t [ p�] l okÃ�ql �q̀ [ ^dekc�d` o�^r opes` Ã�ml pqr ò Ã
[ k_�^l kae_` k^` Ã�MopÀ�Wehhp�` u` j mheaè _�qd` �m̀ opl k[ h
ò h[ qel kpdemp�qd[ q�_` aek` �qd` �O[ gdehh�` um̀ oè k^` À

Tl �qd` �Mv` opÃ�] ` ekc�[ �j r hqeçc` k` o[ qel k[ h�O[ gdehh�a[ j ehv
] oekcp�[ �mol al r k_�p̀ kp̀ �l a�^l kqekr eqv�[ k_�] ` hl kcekcÀ
Sd[ oekc�pql oè pÃ�ml ekqekc�l r q�al oj ` o�^h[ ppol l j pÃ�[ k_
^l kk` ^qekc�m[ pq�` um̀ oè k^` p�t eqd�mò p̀ kq�j l j ` kqp
[ hhl t p�T[ vhl o�[ k_�d` o�a[ j ehv�ql �à ` h�qè _�ql �] l qd
O[ gdehhÛp�depql ov�[ k_�eqp�ar qr ò À

Td` �Mv` op�E[ j ehv

S` ^l k_�c` k` o[ qel k�OCS�P[ kqd` o�ç�Dhpè �Mv` opÃ�Pò p^dl l h
t eqd�T[ vhl o�¯Sml l k` o°�Mv` opÃ�@qq̀ k_` _�� � � � ê� � � �








































