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j ` j [ pqeg[ k�g` p̀ j r [ �g` m̀ ohr [ k�m̀ oj l dl k[ k�PS�_em̀ kr de� _̄l gr j ` k�pl gl kc[ k�p̀ m̀ oqe�v[ kc�_ekv[ q[ g[ k�_[ h[ j
m̀ og[ o[ �� �dekcc[ �� �_e�[ q[ p°�] [ ce�j ` j [ pqeg[ k�mol p̀ p�m̀ keh[ e[ k�l h̀ d�P[ k` h�P` keh[ e�] ` of[ h[ k�_` kc[ k�h[ k^[ oÀ�K` qr [
Pol f̀ g� _ej ekq[ � r kqr g� p̀ kqe[ p[ � j ` j [ kq[ r � m̀ or ] [ d[ k� pq[ qr p� v[ kc� q̀ oq̀ o[ � _e�@mmol s[ h�Tej ` hek` � _[ k� j ` kc[ j ] eh
qek_[ g[ k� p̀ t [ f[ okv[ � j ` kcegr q� j [ ghr j ] [ h[ p�P` c[ t [ e�BNBÀ�P` k[ oeg[ k�_[ q[ �g` �Mv@TP�d[ kv[ � [ g[ k�_e[ j ] eh�geo[
[ m[ ] eh[ � mol f̀ g� _e] ` oe� m̀ k[ o[ a[ k� ] ekq[ kcÀ� K` qr [ � Pol f̀ g� ] l h̀ d� j ` or fr g� m̀ or ] [ d[ k� pq[ qr p� p̀ oq[ � m̀ oek^e[ kkv[
p̀ m̀ oqe�_e�J[ _r [ h�� À

Pol f̀ g�v[ kc�j ` j l dl k�] ekq[ kc�[ g[ k�_e] ` oe�kl j ] l o�gl _Â

PS��¯q[ dr k�j l _r h�_eepe°��¯kl j ] l o�peoe°

P` oek^e[ k�gl _�PS�_` kc[ k�j ` kccr k[ m[ g[ e�^l kql d�mol f̀ g�PS�� � � � �� � � � � Â
PSÂ�@gol kej �] [ ce�Ml _r h�Sq[ o�R[ qekc�@mmhê [ qel k
� � � � Â�T[ dr k�j l _r h�PS�_eepe�l h̀ d�K` qr [ �Pol f̀ g
� � � � � Â�Nl j ] l o�m̀ oj l dl k[ k�Aekq[ kc�j ` kcegr q�r or q[ k�g` p̀ hr or d[ k�m̀ oj l dl k[ k�m[ _[ �q[ dr k�p̀ j [ p[ À
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K` qr [ �Pol f̀ g�j [ ped�] ` hr j �j ` k` g[ k�] r q[ kc�pr ] j eq�_e�Ml _r h�PSÀ�K` qr [ �Pol f̀ g�j [ ped
] l h̀ d�j ` kc` j [ pgeke�j [ ghr j [ q�mol f̀ gÀ

K` qr [ � Pol f̀ g� q̀ h[ d� j ` kcd[ kq[ o� m̀ oj l dl k[ k� ] ekq[ kc� q̀ q[ me� j [ ped� ] ` hr j � _emol p̀ p
l h̀ d�P` c[ t [ e�BNBÀ�K` qr [ �Pol f̀ g�qe_[ g�] l h̀ d�j ` kc` j [ pgeke�j [ ghr j [ q�mol f̀ g�_e�Sq[ o
R[ qekc�@mmhê [ qel kÀ

P` c[ t [ e� BNB� j ` j r h[ kcg[ k� p̀ j r h[ � m̀ oj l dl k[ k� ] ekq[ kc� g` m[ _[ � K` qr [ � Pol f̀ g
r kqr g�m̀ k[ j ] [ d] [ eg[ kÀ�K` qr [ �Pol f̀ g�] l h̀ d�j ` kv` j [ g�j [ ghr j ] [ h[ p�P` c[ t [ e�BNB
_e�q[ ] �@mmol s[ h�Tej ` hek` À�

P` c[ t [ e� BNB� q̀ h[ d� j ` kv` j [ g� _[ k� j ` kc` p[ dg[ k� m̀ oj l dl k[ k� r kqr g� m̀ keh[ e[ k
] ekq[ kcÀ� S` q̀ or pkv[ Ã� mol f̀ g� [ g[ k� _e] ` oe� g` m[ _[ � P[ k` h� P` keh[ e� ] [ ce� j ` j ] r [ q
m̀ keh[ e[ k�] ekq[ kc�mol f̀ gÀ�

P` c[ t [ e� BNB� j ` kfr j m[ e� ] r gqe� v[ kc� j ` kr kfr gg[ k� mol f̀ g� q̀ op̀ ] r q� qe_[ g� ] l h̀ d
_eg[ q̀ cl oeg[ k� p̀ ] [ c[ e� Pol f̀ g� Kl j r keqe� UeTMÀ� Pol p̀ p� m̀ keh[ e[ k� ] ekq[ kc� qe_[ g� [ g[ k
_eq̀ or pg[ kÀ�

P[ k` h� P` keh[ e� j ` k` j r e� ] r gqe� v[ kc� mol f̀ g� eke� qe_[ g� ] l h̀ d� _eg[ q̀ cl oeg[ k� p̀ ] [ c[ e
Pol f̀ g� Kl j r keqe� UeTMÀ� @T@UÃ� P[ k` h� P` keh[ e� qe_[ g� j ` kfr j m[ e� [ m[ ç[ m[ � ] r gqe� r kqr g
j ` j ] l h̀ dg[ k�mol f̀ g�eke�_e] ` oe�] ekq[ kcÀ

dekcc[ �� �ST@R

P[ k` h� P` keh[ e� j ` kfr j m[ e� ] r gqe� v[ kc� j ` h[ v[ gg[ k� mol f̀ g� q̀ op̀ ] r q� _e] ` oe� ] ekq[ kc
_` kc[ k�keh[ e[ k�[ kq[ o[ �p[ qr � �̄°�dekcc[ �hej [ � �̄ °À�A[ ce�keh[ e�� �dekcc[ �� Ã�m̀ ohr �p̀ gr o[ kcç
gr o[ kckv[ �_r [ �m̀ keh[ e�v[ kc�j ` j ] ` oe�keh[ e[ k�v[ kc�p[ j [ À
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S` q̀ h[ d�K` qr [ �Pol f̀ g�j ` kcd[ kq[ o�m̀ oj l dl k[ k�] ekq[ kcÃ�J[ _r [ h�� � j ` j m̀ oek^eg[ k�pq[ qr p�v[ kc�[ g[ k�q̀ oq̀ o[
_e�m[ m[ o[ k�PRIM` �Sq[ o�R[ qekc�K` qr [ �Pol f̀ gÂ
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Pol f̀ g� v[ kc� j ` j l dl k� ] ekq[ kc� [ g[ k�_emol p̀ p� l h̀ d�BNB� r kqr g�s` oeaeg[ pe�_[ k� m̀ keh[ e[ k� ] ekq[ kcÀ�K` p̀ j r [
mol p̀ p�s` oeaeg[ pe�_[ k�m̀ keh[ e[ k�mol f̀ g�] ` oh[ gr �_e�_[ h[ j �Sepq̀ j �PRIM` �Sq[ o�R[ qekcÀ�B[ oq[ �[ heo�_[ k�c[ oep�j [ p[
mol p̀ p�m̀ oj l dl k[ k�_[ k�m̀ keh[ e[ k�] ekq[ kc�[ _[ h[ d�p̀ m̀ oqe�] ` oegr qÂ�
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T[ oegd�[ gdeo�m̀ oj l dl k[ k�] ekq[ kc�m[ _[ �p` qe[ m
gr [ oq[ h

� �M[ ^Ã�� �Jr kÃ�� �S` mq̀ j ] ` oÃ�� �Cep` j ] ` o

T[ oegd�[ gdeo�m̀ oj l dl k[ k�] ekq[ kc�] [ ce�Mv@TP � �Ogql ] ` o

T[ oegd�^` o[ m[ k�_[ q[ �m[ _[ �p` qe[ m�gr [ oq[ h�] [ ce
m̀ kcr gr o[ k�m̀ k^[ m[ e[ k�PI�r kes` opeqe
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BNB�] ` oq[ kccr kcf[ t [ ] �p̀ m̀ kr dkv[ �] [ ce�j ` j [ pqeg[ k�_[ q[ �v[ kc�_ej [ pr gg[ k�g` �Sepq̀ j �PRIM` �Sq[ o�R[ qekc
[ _[ h[ d�p[ d�_[ k�] l h̀ d�_em̀ ô [ v[ e� s̄[ he_�[ k_�ò he[ ] h̀ °�] [ ce�_ecr k[ g[ k�p̀ ] [ c[ eÄ�e°�_[ q[ �o[ pj e�UeTMÃ�ee°�m̀ keh[ e[ k
mò pq[ pe� pq[ a� [ g[ _` j eg� _[ h[ j � Mv@TP� _[ k� eee°� m̀ kcr gr o[ k� _[ q[ � m̀ k^[ m[ e[ k� mò pq[ pe� PTJ� ] ` o_[ p[ og[ k
m̀ keh[ e[ k� _[ k� s` oeaeg[ pe� p̀ ^[ o[ � gr [ oq[ hÀ� J[ _r [ h� � � j ` kr kfr gg[ k� q[ oegdçq[ oegd� m̀ kqekc� _[ h[ j � mol p̀ p
m̀ oj l dl k[ k�] ekq[ kc�_[ k�^` o[ m[ k�_[ q[ �] [ ce�g` m̀ ohr [ k�PI�_[ k�Mv@TPÀ��R[ f[ d�� � �j ` j m̀ oek^eg[ k�c[ oep�j [ p[
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Pò pq[ pe�_[ k�P` k[ o[ a[ k

M[ kr [ h�Le] [ qp[ j [ �Kl j r keqe � À� �Koeq̀ oe[ �P` keh[ e[ k�_[ k�P` k[ o[ a[ k

� �
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C[ q[ �Pol f̀ g�Kl j r keqe�_ecr k[ g[ k�p̀ ] [ c[ e�ek_eg[ ql o�m̀ k^[ m[ e[ k�PI�Kl h̀ f�P` kc[ fe[ kÃ�E[ gr hqeÃ�Pr p[ q�@g[ _` j eg
_[ k�K[ j mr p�B[ t [ kc[ kÀ�PI�v[ kc�_em̀ q[ g[ k�g` m[ _[ �Pol f̀ g�Kl j r keqe�[ _[ h[ d�p̀ m̀ oqe�_e�R[ f[ d�� � À�

Pol co[ j � [ q[ r � [ gqeseqe�USRÃ�v[ kc�_ej r h[ g[ k�_[ k�_em[ ^r � l h̀ d�r kes` opeqe�r kqr g
j ` j ] ` oe�j [ ka[ [ q�g` m[ _[ �gl j r keqe�hr [ o�[ q[ r �ek_r pqoeÀ�
H[ kv[ �mol co[ j �[ q[ r �[ gqeseqe�v[ kc�q̀ h[ d�j ` j l dl k�P` k[ o[ a[ k�Aekq[ kc�j ` h[ hr e
Sepq̀ j �PRIM` �Sq[ o�R[ qekc�[ g[ k�_egeo[ À�

PI� � � �ç�Aeh[ kc[ k�Pol co[ j �T[ kccr kcf[ t [ ] �Sl pe[ h�Ukes` opeqe�¯USR°�

Jr j h[ d�q[ f[ [ k�v[ kc�_eq̀ oej [ � _̄[ oe�med[ g�hr [ o°�r kqr g�mol co[ j �USR�_[ k�KTPÀ�
Pol f̀ g� v[ kc� _eh[ ml og[ k� _[ h[ j � Sepq̀ j � PRIM` � [ g[ k� _egeo[ � p̀ ^[ o[ � [ r ql j [ qeg
r kqr g�USR�p[ d[ f[ À�C[ q[ �KTP�d` k_[ gh[ d�_eh[ ml og[ k�_[ h[ j �Sepq̀ j �SM@RTÀ�

PI� � � � ç� Jr j h[ d� q[ f[ [ k� v[ kc� _eq̀ oej [ � ¯_[ oe� med[ g� hr [ o°� r kqr g
mol co[ j �USR�_[ k�KTP

Jr j h[ d� [ j [ r k� v[ kc� _e] ` h[ kf[ g[ k� _̄[ oem[ _[ � _[ k[ � _[ h[ j [ k°� r kqr g� mol co[ j
USR�_[ k�KTPÀ�
Pol f̀ g� v[ kc� _eh[ ml og[ k� _[ h[ j � Sepq̀ j � PRIM` � [ g[ k� _egeo[ � p̀ ^[ o[ � [ r ql j [ qeg
r kqr g�USR�p[ d[ f[ À�C[ q[ �KTP�d` k_[ gh[ d�_eh[ ml og[ k�_[ h[ j �Sepq̀ j �SM@RTÀ�

PI� � � �ç�Jr j h[ d�[ j [ r k�v[ kc�_e] ` h[ kf[ g[ k�¯_[ oem[ _[ �_[ k[ �_[ h[ j [ k°
r kqr g�mol co[ j �USR�_[ k�KTP

Jr j h[ d� ] eh[ kc[ k� gl j r keqe� v[ kc� j ` k` oej [ �� j ` k_[ m[ q� j [ ka[ [ q� _[ oem[ _[
mol f̀ g�m̀ kv` ] [ o[ k�m̀ kc` q[ dr [ k��q̀ gkl hl ce�¯MvR@�� �Aekq[ kc�_[ k�g` �[ q[ p°À

PI� � � � ç� Aeh[ kc[ k� gl j r keqe� v[ kc� j ` k` oej [ �� j ` k_[ m[ q� j [ ka[ [ q
_[ oem[ _[ �mol f` g�m̀ kv` ] [ o[ k�m̀ kc` q[ dr [ k��q̀ gkl hl ce

Pol f̀ g�gl j r keqe�v[ kc�] ` oej m[ g�_[ k� j [ j m[ k�] ` oqr fr [ k�r kqr g�j ` kekcg[ qg[ k
q[ o[ a�pl pel ` gl kl j e�j [ pv[ o[ g[ q�p̀ q̀ j m[ q�_` kc[ k�j ` kcc[ h[ gg[ k�m̀ k^[ m[ e[ k
m̀ k_e_eg[ k�� g` p̀ h[ j [ q[ k� g` t [ kc[ k�� m̀ kekcg[ q[ k� d[ peh� g` ped[ q[ kÃ� g` � [ o[ d
pea[ o�g` j epgek[ k�p̀ f[ f[ o�_` kc[ k�ekepe[ qea�SCF�À�Pol f̀ g�eke�m̀ ohr �_eh[ gp[ k[ g[ k�_e
_[ h[ j � k` c` oeÃ� j ` he] [ qg[ k� g` of[ p[ j [ � _` kc[ k� g` o[ f[ [ k� k` c` oe�� [ c` kpe�
ek_r pqoe�� NFO� q̀ j m[ q[ kÀ� I[ � [ g[ k� ] ` o_[ p[ og[ k� ] e_[ kc� gdr pr p� PTJ� _[ k
_eg` qr [ e� l h̀ d� K` qr [ � PTJÀ� H[ kv[ � mol f̀ g� v[ kc� q̀ h[ d� j ` j l dl k� P` k[ o[ a[ k
Aekq[ kc�j ` h[ hr e�Sepq̀ j �PRIM` �[ g[ k�_egeo[ �¯MvR@�� �Aekq[ kc�_[ k�g` �[ q[ p°À
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A[ ce� j ` j ` kr de� pv[ o[ q� _[ k� goeq̀ oe[ � v[ kc� _ec[ oepg[ k� l h̀ d� m̀ k[ o[ a[ k� r kes` opeqe� p̀ m̀ oqe� MvR@� _[ k� SDT@R@Ã
p̀ oq[ � p̀ h[ oe� _` kc[ k� [ pmeo[ pe� UeTM� p̀ ] [ c[ e� ekpqeqr pe� m̀ kc[ fe[ k� qekcce� v[ kc� ] ` oq[ kccr kcf[ t [ ] � _e� _[ h[ j
j ` j ] ` o_[ v[ g[ k� j [ pv[ o[ g[ q� j ` h[ hr e�m̀ j ek_[ d[ k�_[ k�m̀ ogl kcpe[ k�ehj r Ã� ] ` oegr q�_ec[ oepg[ k�goeq̀ oe[ �Pol f̀ g
Kl j r keqe�UeTMÀ

Pol f` g
Kl j r keqe

UeTM

Pol f` g� v[ kc� _ef[ h[ kg[ k� m̀ ohr h[ d
_ê ` qr pg[ k� l h̀ d� UeTM� _[ k� UeTM
] ` om̀ o[ k[ k� p` ] [ c[ e� m̀ kc[ kfr o
r q[ j [ À� Pol f` g� _e� j [ k[ � UeTM
j ` k` oej [ � f` j mr q[ kÃ� qe_[ g� [ g[ k
_e[ j ] ehgeo[ � p` ] [ c[ e� Pol f` g
Kl j r keqe�UeTMÀ

Cê ` qr pg[ k�l h̀ d�UeTM
P` k` oej [ �j [ ka[ [ q�[ _[ h[ d

Kl j r keqe�Sm̀ peaeg�Lr [ o�UeTM

Te_[ g�j ` kc` k[ g[ k�] [ v[ o[ k

Ar g[ k�mol f` g�m̀ or k_ekc[ k�
h[ kqeg[ k�ek_ese_r

Kl j r keqe� v[ kc� j ` k` oej [ � j [ ka[ [ q
_[ oe� Pol f` g� Kl j r keqe� UeTM� [ _[ h[ d
] r g[ k� t [ oc[ � UeTM� ¯P` h[ f[ o� ¦ � Sq[ a
UeTM°À� Kl j r keqe� v[ kc� j ` k` oej [
j [ ka[ [ q� fr c[ � j ` pqeh[ d� gl j r keqe
v[ kc�pm̀ peaegÀ

Pol f` g� v[ kc� j ` kc` k[ g[ k� ] [ v[ o[ k
t [ h[ r mr k� r kqr g�qr fr [ k�gl j eqj ` kÃ�qe_[ g
_egeo[ � p` ] [ c[ e� Pol f` g� Kl j r keqe� UeTMÀ
Pol f` g� v[ kc� j ` kc` k[ g[ k� ] [ v[ o[ k
g` m[ _[ � p` ] [ d[ ce[ k� m̀ p` oq[ � ¯_[ k
j ` k[ f[ � p` ] [ d[ ce[ k� m̀ p` oq[ °� fr c[ � qe_[ g
_egeo[ �p` ] [ c[ e�Pol f` g�Kl j r keqe�UeTMÀ

M` j mr kv[ e�o[ g[ k
gl h[ ] l o[ pe�hr [ o

Pol f` g� Kl j r keqe� UeTM� m̀ ohr
j ` j mr kv[ e� o[ g[ k� gl h[ ] l o[ pe� hr [ o
UeTMÀ� Kl h[ ] l o[ pe� _[ h[ j [ k� [̄ kq[ o[
PTJ°� qe_[ g� _e[ j ] eh� geo[ À� Kl h[ ] l o[ pe
m̀ ohr � _e] r gqeg[ k� _` kc[ k� _l gr j ` k
o[ pj eÀ�

Kl j r keqe�q̀ ohe] [ q�] r g[ k
p` ] [ c[ e�ò pml k_` k

Kl j r keqe� v[ kc� q̀ ohe] [ q� _e� _[ h[ j
m̀ h[ gp[ k[ [ k� mol f` g� gl j r keqe
] r g[ kh[ d� p` ] [ c[ e� ò pml k_` k� g[ fe[ kÃ
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S` m̀ oqe�v[ kc�_ekv[ q[ g[ k�_e�R[ f[ d�� � Ã�goeq̀ oe[ �mol f̀ g�gl j r keqe�v[ kc�_ec[ oepg[ k�l h̀ d�MvR@�[ _[ h[ d�h̀ ] ed�g` q[ q
_e] [ k_ekcg[ k�_` kc[ k�goeq̀ oe[ �SDT@R@À�Ike�j ` kr kfr gg[ k�mol f̀ g�v[ kc�_eq̀ oej [ �m[ g[ e�l h̀ d�MvR@�p̀ j ` pqekv[
[ g[ k� _eq̀ oej [ � m[ g[ e� l h̀ d� SDT@R@À� Oh̀ d� v[ kc� _` j ege[ kÃ� j [ kr [ h� eke� [ g[ k� j ` j m̀ oek^eg[ k� goeq̀ oe[ � v[ kc
_ec[ oepg[ k�] ` o_[ p[ og[ k�q[ goea[ k�MvR@�p[ d[ f[ À���

Koeq̀ oe[ �mol f̀ g�gl j r keqe�MvR@�[ _[ h[ d� j ` or fr g�g` m[ _[ �Fhl p[ oe�MvR@�I� �̄ � � � °� ç�K` j [ pgeke�Cep̀ j ] ` o� � � � � À
Pol f̀ g�gl j r keqe�_em̀ ohr g[ k�] [ ce�MvR@�S` gpv` k�FÂ�J[ oekc[ k�_[ k�J[ kcg[ r [ kÃ�A[ d[ ce[ k�� � [̄ °�_[ k� ]̄ °À�

F� Â�P` kc` q[ dr [ k��Pol f` g�P` kv` ] [ o[ k�T` gkl hl ce��@pej eh[ pe�¯Ikl s[ pe�Sl pe[ h°

F� � [̄ °�Â�Aeh[ kc[ k�mol f̀ g�] [ d[ or �_` kc[ k�g` of[ p[ j [ �gl j r keqe�
Aeh[ kc[ k�mol f̀ g�] [ d[ or �m̀ j ek_[ d[ k�ehj r �_[ k�q̀ gkl hl ce�_` kc[ k�g` of[ p[ j [ �ek_r pqoe��gl j r keqeÀ

F� � ]̄ °�Â�Aeh[ kc[ k�gl j r keqe�v[ kc�j ` k` oej [ �a[ ` _[ d�_[ oem[ _[ �m̀ kc` q[ dr [ k��mol f̀ g�m̀ kv` ] [ o[ k�q̀ gkl hl ce
Aeh[ kc[ k�gl j r keqe�v[ kc�j ` k` oej [ �mol f̀ g�m̀ j ek_[ d[ k�ehj r �_[ k�q̀ gkl hl ceÀ

A[ ce�j ` k^[ m[ e�j [ og[ d�m̀ kr d�r kqr g�F� � [̄ °Ã�ekpqeqr pe�v[ kc�_ekeh[ e�m̀ ohr �j ` j mr kv[ e�p̀ ] [ kv[ g�hej [ �] ` h[ p� �̄ � °
mol f̀ g� ] [ d[ or � _[ h[ j � q[ dr k� v[ kc� _ekeh[ eÃ� j [ k[ g[ h[ � ] [ ce� F� � ]̄ °Ã� ekpqeqr pe� v[ kc� _ekeh[ e� m̀ ohr � [ _[ � p̀ ] [ kv[ g
` k[ j � mr hr d� �̄ � °� gl j r keqe� m̀ k` oej [ � j [ ka[ [ q� _[ oe� mol f̀ g� gl j r keqe� v[ kc� _ef[ h[ kg[ kÀ� Pol f̀ g� gl j r keqe� v[ kc
_eq̀ oej [ �m[ g[ e�[ _[ h[ d�mol f̀ g�gl j r keqe�v[ kc�] ` oq[ o[ a�qec[ �] ekq[ kc�_[ k�g` �[ q[ p�p[ d[ f[ À�



M[ kr [ h�Le] [ qp[ j [ �Kl j r keqe � À� �Koeq̀ oe[ �P` keh[ e[ k�_[ k�P` k[ o[ a[ k

Aekq[ kc Cepgoempe Ij m[ g Ik_eg[ ql o

J[ hek[ k�Hr ] r kc[ k
Kl j r keqe�] ` oq[ kcc[ m[ k�ml peqea�q̀ od[ _[ m

ekpqeqr pe�v[ kc�_ekeh[ e�_[ k�mol co[ j
qek_[ g[ k�gl j r keqe

P` kcr gr d[ k�dr ] r kc[ k
ekpqeqr pe�v[ kc�_ekeh[ e�çgl j r keqe�

m̀ p̀ oq[ �j ` h[ hr e�gr kfr kc[ kÃ
h[ t [ q[ kÃ�pr o[ qÃ�` j [ eh�_[ k�h[ ekç

h[ ek

Sl gl kc[ k�_[ k
P` kche] [ q[ k

Kl j r keqe�j ` j ] ` kqr g�g` p̀ _[ o[ k
q̀ od[ _[ m�g` m̀ kqekc[ k�qek_[ g[ k�gl j r keqe
Hr ] r kc[ k�pqo[ q̀ ceg�gl j r keqe��l oc[ kep[ pe

Ikpqeqr pe�v[ kc�_ekeh[ e
j ` h[ gp[ k[ g[ k�mol co[ j

] ` op[ j [ �gl j r keqe��m̀ p̀ oq[

P` or ] [ d[ k
P` kc` q[ dr [ kÃ�Seg[ mÃ

K` j [ deo[ k�_[ k
@pmeo[ pe�¯PSK@°

Pol co[ j �qek_[ g[ k�gl j r keqe�j ` j ] [ t [
m̀ kekcg[ q[ k�m̀ kc` q[ dr [ kÃ�peg[ mÃ

g` j [ deo[ k�_[ k�[ pmeo[ pe�m[ _[ �gl j r keqe

Kl j r keqe��m̀ p̀ oq[
j ` kr kfr gg[ k�m̀ kekcg[ q[ k

m̀ kc` q[ dr [ kÃ�g` j [ deo[ k�p̀ oq[
m̀ or ] [ d[ k�peg[ m�_[ k�[ pmeo[ pe

»Ar gqe�P` kcr gr o[ k�j ` h[ hr e
d[ peh�[ k[ hepep�_[ k�h[ ekçh[ ekÀ

P` or ] [ d[ k�@j [ h[ k
M[ ka[ [ q�p̀ ^[ o[ �q̀ or p�_[ oe�[ j [ h[ k�ekl s[ pe

p̀ m̀ oqe�m̀ kekcg[ q[ k�gr [ heqe�_[ k
m̀ k_[ m[ q[ kÃ�m̀ kcr o[ kc[ k�gl p

Kl j r keqe��m̀ p̀ oq[
j ` kccr k[ g[ k�ekl s[ pe�_[ h[ j

] e_[ kc�r p[ d[ kv[

P` kcd[ gr m[ v[ [ k

K` p̀ f[ dq̀ o[ [ k�gl j r keqe�_[ k
m̀ kekcg[ q[ k�gr [ heqe�m̀ op̀ geq[ o[ k

K` h̀ pq[ oe[ k�[ j [ h[ k�ekl s[ pe
M` j m̀ og[ p[ �[ j [ h[ k�ekl s[ pe

Kl j r keqe��m̀ p̀ oq[
j ` kc` k_[ heg[ k�m̀ or ] [ d[ k

p̀ ^[ o[ �] ` o_eg[ oe�q[ km[
m̀ kche] [ q[ k�ekpqeqr pe�v[ kc

_ekeh[ e

� �
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P` k[ o[ a[ k� ] ekq[ kc� MvR@� ] [ ce� mol f̀ g� gl j r keqe� _eor fr g� m[ _[ � L[ j meo[ k� �Ã� Fhl p[ oe� MvR@� I� ¯Pek_[ [ k� � � � � °Ã
p̀ m̀ oqe�f[ _r [ h�_e�] [ t [ dÀ�J[ _r [ h�� �eke�m̀ ohr �_e] [ ^[ �] ` op[ j [ �gl hr j �MvR@�_e�R[ f[ d�� � À�

J[ _r [ h�� Â�P` k[ o[ a[ k�Aekq[ kc�J[ oekc[ k�Kl j r keqe

T[ goea[ k� _[ k� goeq̀ oe[ � m̀ keh[ e[ k� ] ekq[ kc� MvR@� eke� _ecr k[ � m[ g[ e� ] [ ce� g` p̀ hr or d[ k� mol f̀ g� gl j r keqe� _e� UeTMÃ
p[ j [ �[ _[ �r kqr g�g` cr k[ [ k�m̀ k^[ m[ e[ k�PI�UeTM�_[ k�fr c[ �m̀ keh[ e[ k�mò pq[ pe�m̀ kpv[ o[ d�_e�Mv@TPÀ�P` keh[ e[ k
] ekq[ kc�MvR@�_e�UeTM�_ef[ h[ kg[ k� l h̀ d�m[ k` h�m̀ keh[ e�v[ kc�_eh[ kqeg� l h̀ d�Tej ] [ h[ k�N[ e] �B[ kp̀ hl o� IB@N�_[ oe
g[ h[ kc[ k�m̀ kpv[ o[ d�cò _�� � �_[ k�g` �[ q[ p�p̀ oq[ �m̀ ohr �j ` kf[ h[ ke�h[ qed[ k�p̀ ] ` hr j �_eh[ kqeg�j ` kf[ _e�m̀ keh[ eÀ�



M[ kr [ h�Le] [ qp[ j [ �Kl j r keqe � À� �Koeq̀ oe[ �P` keh[ e[ k�_[ k�P` k[ o[ a[ k

Aekq[ kc Cepgoempe P` k` o[ kc[ k Bl kql d�Pol f` g

J[ hek[ k�Hr ] r kc[ k

Pol f̀ g�l k` çl aa�q[ km[ �m̀ j ek_[ d[ k�ehj r �
q̀ gkl hl ce�g` m[ _[ �gl j r keqeÀ�Pol f̀ g�] l h̀ d
_ef[ h[ kg[ k�_` kc[ k�j r _[ dÃ�q[ km[ �m̀ ohr

m̀ kche] [ q[ k�gl j r keqe�p̀ h[ ek�_[ oem[ _[ �j ` kf[ _e
m̀ k` oej [ �j [ ka[ [ qÀ

Sr j ] [ kc[ k�_` oj [ ��j [ g[ k[ k�
g` m̀ ohr [ k�d[ oe[ kÃ�pr j ] [ kc[ k

A[ ^g�ql �p̂ dl l hÃ�p̀ o[ d[ k�_[ cekc
gl o] [ kÃ�A` [ ^d�^h̀ [ kekcÃ�j ` j ] ` oe

[ k[ g�] ` ked�r kqr g�_eq[ k[ j �_e
K` ] r k�Kl j r keqeÀ

Sl gl kc[ k�_[ k
P` kche] [ q[ k

Pol f̀ g�l k` çl aa�_ef[ h[ kg[ k�_` kc[ k�g` of[ p[ j [
gl j r keqe� h̄[ ml o[ k�j ` kr kfr gg[ k�q[ km[

g` of[ p[ j [ �gl j r keqeÃ�mol f̀ g�q̀ op̀ ] r q�qe_[ g�] l h̀ d
_ef[ v[ g[ kÀ°

Pol f̀ g�m̀ j ek_[ d[ k�ehj r ��q̀ gkl hl ce�q[ km[ �] r gqe
h[ ml o[ k�[ k[ hep[ �ej m[ g�fr c[ �_eg[ q̀ cl oeg[ k

p̀ ] [ c[ e�� �] ekq[ kcÀ�P` j r kv[ �ehj r �m̀ ohr h[ d�Sq[ a
UeTMÀ

Fl ql kcçol vl kc�_e�mò j ep�gl j r keqeÃ
Ml ] eh̀ �C` kq[ h�¦ �H` [ hqd�S^ò ` kekcÃ
j ` hr gep�j r o[ h�_e�mò j ep�gl j r keqeÃ

[ gqeseqe�] ` opr g[ k�_e�mò j ep
gl j r keqeÀ

P` or ] [ d[ k
P` kc` q[ dr [ kÃ

Seg[ mÃ�K` j [ deo[ k
_[ k�@pmeo[ pe

¯PSK@°

Pol f̀ g�f[ kcg[ �m[ kf[ kc�v[ kc�j ` j mr kv[ e
` h̀ j ` k�m̀ j ek_[ d[ k�ehj r ��g` j [ deo[ k�

q̀ gkl hl ce��[ pmeo[ pe�g` m[ _[ �gl j r keqeÃ�_e] r gqeg[ k
_` kc[ k�h[ ml o[ k�[ k[ hep[ �ej m[ gÀ�P` j r kv[ �ehj r

j ` pqeh[ d�pq[ a�[ g[ _` j eg�UeTMÀ

Pol co[ j �qr epv` kÃ�STDMÃ�h[ qed[ k
g` j [ deo[ kÃ�Sq[ a�[ g[ _` j eg�UeTM
j ` j [ p[ kc�_[ k�j ` kc[ f[ o�pepq̀ j

Il T�_e�K` ] r k�Kl j r keqeÀ

P` or ] [ d[ k
@j [ h[ k

Pol f̀ g�_` kc[ k�^eoeç̂ eoe�v[ kc�p[ j [ �p̀ m̀ oqe��
] ekq[ kcÀ�Pol co[ j �j ` j mr kv[ e�h̀ ] ed�_[ oe�_r [
[ gqeseqe�he] [ qp[ j [ �_[ k�mol p̀ p�m̀ j [ kq[ r [ k

_eh[ gr g[ k�p̀ h̀ m[ p�qec[ �] r h[ k�[ gqeseqe�he] [ qp[ j [
p̀ j mr ok[ �_eh[ gp[ k[ g[ kÀ�H[ peh�m̀ j [ kq[ r [ k
] l h̀ d�j ` j ] r gqeg[ k�m̀ or ] [ d[ k�[ j [ h[ k�l h̀ d

gl j r keqe��gl j r keqe�j ` kccr k[ g[ k�ehj r �
q̀ gkl hl ce�v[ kc�_ep[ j m[ eg[ k�_[ k�_[ m[ q

j ` j ] ` oe�m̀ kekcg[ q[ k�ml peqea�v[ kc
] ` om[ kf[ kc[ kÀ

Bl kql d�m̀ or ] [ d[ k�[ j [ h[ kÂ

K` ] r k�gl j r keqe�j ` kr kfr gg[ k
m̀ kekcg[ q[ k�m̀ k_[ m[ q[ k�_[ k

m̀ kfej [ q[ k�gl p�p̀ h̀ m[ p�_em[ p[ kc
pepq̀ j �Il TÀ

Fr or �j ` kc[ j [ hg[ k�^[ o[
m̀ kc[ f[ o[ k�v[ kc�_em̀ h[ f[ oe�_e

_[ h[ j �g` h[ pÃ�_[ k�] ` oh[ gr
m̀ kekcg[ q[ k�j [ og[ d�m̀ k^[ m[ e[ k

m̀ m̀ oegp[ [ k�j r oe_À

P` kcd[ gr m[ v[ [ k

Pol f̀ g�v[ kc�j ` j mr kv[ e�^eoeç̂ eoe�v[ kc�p[ j [
p̀ m̀ oqe�� �_[ k�� �] ekq[ kcÃ�q̀ q[ me�j ` kekcc[ hg[ k
ej m[ g�v[ kc�h̀ ] ed�qekcce�p̀ dekcc[ �gl j r keqe

] l h̀ d�j ` k` or pg[ k�ehj r ��q̀ gkl hl ce�v[ kc
_emek_[ dg[ k�_[ k�j ` kv` ] [ ohr [ pg[ k�ehj r �

q̀ gkl hl ce�q̀ op̀ ] r q�p̀ ^[ o[ �] ` o_eg[ oeÀ
P` j [ kq[ r [ k�] l h̀ d�_eh[ gr g[ k�_[ h[ j �j [ p[ �h̀ ] ed

� �] r h[ k�p̀ h̀ m[ p�[ gqeseqe�he] [ qp[ j [ �p̀ j mr ok[
_eh[ gp[ k[ g[ kÀ

Ar gqe�p̀ m̀ oqe�_e�� �] ekq[ kc�_[ k�] r gqe
gl j r keqe�j ` kv` ] [ ohr [ pg[ k�ehj r
q̀ op̀ ] r q��j ` k[ j ] [ d] [ eg�ekl s[ pe

q̀ gkl hl ce�q[ km[ �m̀ kche] [ q[ k�UeTMÀ�

Bl kql dÂ�K` ] r k�gl j r keqe
j ` kcr or pg[ k�p̀ k_eoe�pepq̀ j �Il T

_[ k�j ` k[ j ] [ d�] [ eg�pepq̀ j
j ` kf[ _eg[ kkv[ �h̀ ] ed�` aepv` kÀ

� �

J[ _r [ h� � � j ` j m̀ oek^eg[ k� m̀ k[ o[ a[ k� ] ekq[ kc� MvR@� _[ k� ^l kql d� mol f̀ g� gl j r keqe� v[ kc� ] l h̀ d� _em̀ q[ g[ k
g` m[ _[ �m̀ k[ o[ a[ k�] ekq[ kc�MvR@À

J[ _r [ h�� Â�P` k` o[ kc[ k�P` k[ o[ a[ k�Aekq[ kc�MvR@�_[ k�Bl kql d�Pol f̀ g��Ar gqe
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J@N�� � � � Â�Mr h[ �_[ aq[ o�BD�¯BD�� � � � � � � � � � °

M@B�� � � � Â�Ml dl k�� �Aekq[ kc�¯PS�� � � � � � � � � � °�

Mr h[ �] ` o] ek^[ kc�_` kc[ k�[ dhe�K` ] r k�Kl j r keqe
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S` pe�m̀ j [ kq[ r [ k�_[ k�j ` kql oekc�] ` oq̀ or p[ k�] ` op[ j [ �m̀ p̀ oq[ �K` ] r k�Kl j r keqeÀ
P` p̀ oq[ � j r h[ � j ` kfr [ h� d[ peh� g` ] r k� _[ k� _eò gl _g[ kÀ� J` h[ p� m̀ k_[ m[ q[ k� d[ peh
] ` oq̀ or p[ k� _[ k� ] ` oq[ j ] [ dÀ�S` pe� m̀ j [ kq[ r [ k� _[ k� j ` kql oekc� [ _[ h[ d� [ gqeseqe
] [ d[ or �p` h̀ m[ p�m̀ oj l dl k[ k� � � ] ekq[ kcÀ�L[ ml o[ k�_e�PS�� � � � � � � � � � � [ _[ h[ d
h[ ml o[ k�d[ peh�m̀ j [ kq[ r [ k�_[ k�j ` kql oekcÀ�
T` j ml d�m̀ h[ gp[ k[ [ kÂ�L` ] ed�� �] r h[ k

OKT�� � � � Â�Ml dl k�� �Aekq[ kc�¯PS�� � � � � � � � � � °�

M@B�� � � � Â�Ml dl k�� �Aekq[ kc�¯PS�� � � � � � � � � � °�
P` p̀ oq[ �j ` hr [ pg[ k�g` ] r k�g` �] ` ] ` o[ m[ �m̀ q[ g�h[ ce�_[ k�j ` k[ j ] [ d�] [ eg�pepq̀ j
Il T��m̀ p̀ oq[ �j ` kf[ _e�fr or h[ qed�f̀ j mr q[ k�l h̀ d�gl j r keqe�] ` od[ j meo[ k�] ` og` k[ [ k
pepq̀ j � Il T� K` ] r k� Kl j r keqeÃ� q[ km[ � ] [ kqr [ k� UeTMÀ� A` oeq[ � eke� _ep[ j m[ eg[ k
g` m[ _[ �UeTM�p` j [ p[ �p` pe�ml pqçj l oq̀ j �mol f` g�¯ml pqçj l oq̀ j � [ _[ h[ d�[ gqeseqe
] [ d[ or °À� L[ ml o[ k� m[ _[ � PS�� � � � � � � � � � � [ _[ h[ d� h[ ml o[ k� m̀ k` j r [ k� d[ peh
ml pqçj l oq̀ j À
T` j ml d�m̀ j [ kq[ r [ kÂ�L` ] ed�_[ oe�� �] r h[ k

� �

K` qr [ �Pol f̀ g�] l h̀ d�j ` j l dl k�] ekq[ kc�h̀ ] ed�_[ oe�p̀ g[ he�] [ ce�mol f̀ g�v[ kc�p[ j [ �_` kc[ k�j ` kccr k[ �m[ g[ e�gl _
BD�v[ kc�p[ j [ À�W[ h[ r �] [ c[ ej [ k[ mr kÃ�p` qe[ m�m̀ oj l dl k[ k�] ekq[ kc�] [ ce�mol f` g�v[ kc�p[ j [ �m̀ ohr �_eeoekce
_` kc[ k� [ gqeseqe� he] [ qp[ j [ � ] [ d[ or � _` kc[ k� gl j r keqe� v[ kc� p[ j [ À� Ike� [ g[ k� j ` j ] l h̀ dg[ k� K` qr [ � Pol f̀ g
j ` j ] r [ q�m̀ h[ ml o[ k�_[ k�j ` j l dl k�] ekq[ kc�j ` kcegr q�q[ d[ m�m̀ k^[ m[ e[ k�mol f̀ g�q̀ op̀ ] r qÃ�p̀ m̀ oqe�^l kql d�_e
] [ t [ dÀ

R[ f[ d� � � � j ` or m[ g[ k� ^l kql d� m̀ of[ h[ k[ k� mol f̀ g� f[ kcg[ � m[ kf[ kc� _[ k� mol p̀ p� m̀ oj l dl k[ k� ] ekq[ kcÀ
Bl kql d� m̀ of[ h[ k[ k� m̀ oj l dl k[ k� ] ekq[ kc�eke�_e] r [ q�_` kc[ k� [ k_[ e[ k� p̀ j r [ � goeq̀ oe[ �m[ _[ � p̀ qe[ m�keh[ e
] ekq[ kc�v[ kc�_eml dl k�_em̀ kr de�¯mol f̀ g�] ` of[ v[ �j ` k_[ m[ q�] ekq[ kc�_` kc[ k�d[ kv[ �p̀ g[ he�m̀ oj l dl k[ k°À
S` geo[ kv[ �goeq̀ oe[ �qe_[ g�_em̀ kr deÃ�m̀ oj l dl k[ k�] ekq[ kc�] l h̀ d�_er h[ kce�_` kc[ k�j ` j ] ` oe�] r gqe�] [ d[ or
v[ kc�_em̀ ohr g[ kÀ�Bl kql d�kl j ] l o�gl _�BD�_[ k�PS� j ` kr kfr gg[ k�p[ qr �gl _�BD�] l h̀ d�_ecr k[ g[ k�r kqr g
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M[ k[ g[ h[ Ã�mol f̀ g�v[ kc�j ` j ` kr de�pv[ o[ q�m̀ k[ o[ a[ k�� �dekcc[ �� �] ekq[ kc�] ` o[ _[ �_e�L` s` h�� Ã�e[ eqr �g[ q̀ cl oe�BD
[ g[ k�_eh̀ q[ gg[ k�_e�gl j ml k` k�K� � ¯Bl kpr hq[ k^v� t eqdl r q� j l k` q[ ov°� p̀ m̀ oqe�v[ kc�_eqr kfr g[ k�_[ h[ j �R[ f[ d� � �
_e] [ t [ dÀ�

�3�� �e�� �3 �
 �'�9�V�� �9�! �-�8 �l �M�� �8 �l �� �V�J

�3���e�� �3�-�÷�-���[ �Q�M�� �÷�-�R�-�ø�-�
 �'�9�V�� �9�!
�1�ù�-

���� �?�8 �8 �[ �9�'�V�l �-�Q���M�e�'�� �� ��

�3�� �e�� �3�-�ø�-���� �� �� �ù�-�!�-�û�-�
 �'�9�V�� �9�!
�1�ø�-���J�� �M�[ �9�� �'�9�! �� �9�-�V�� �9�J��

�
 �� �l �� �M�� �9��

Ik_ese_r �v[ kc� j ` k_[ aq[ o�mol f̀ g�gl j r keqe�_e�Ml _r h�BD�_e�Sepq̀ j �PRIM` �Sq[ o�R[ qekc� [ g[ k� p̀ ^[ o[ � [ r ql j [ qeg
j ` kf[ _e� K` qr [ � Pol f̀ g� p̀ oq[ � m̀ j ] ` o[ q� j [ og[ d� p̀ ] [ c[ e� K` qr [ � Pol f̀ g� [ _[ h[ d� h̀ ] ed� qekcce� _[ oem[ _[ � [ dhe
gr j mr h[ k�m̀ h[ gp[ k[ �_e�Mv@TPÀ�Jr pq̀ or Ã�[ _[ h[ d�m̀ kqekc�r kqr g�K` qr [ �Pol f̀ g�×p̀ ] ` k[ oØ�j ` k_[ aq[ og[ k�mol f̀ g
q̀ op̀ ] r q�_e�BDÀ�K` qr [ �Pol f̀ g� fr c[ �_eekc[ qg[ k�pr m[ v[ � j ` k_[ aq[ og[ k�g` p̀ j r [ � [ dhe�mol f̀ g�g` �_[ h[ j �Sepq̀ j
PRIM` �Sq[ o�R[ qekc�_e�Ml _r h�BDÀ�Ike�[ _[ h[ d�g` o[ k[ �p̀ h̀ m[ p�Ml _r h�BD�_ehr hr pg[ k�l h̀ d�P` c[ t [ e�P` hr hr p�PTJÃ
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m̀ keh[ e[ k� [ c[ o�h[ ml o[ k� v[ kc�_eg` j r g[ g[ k�_[ m[ q� j ` k^[ m[ e�p[ p[ o[ k� m̀ k[ o[ a[ k� ] ekq[ kc� v[ kc�_eekcekg[ k
¯Rr fr g�J[ _r [ h�� Â�P` k[ o[ a[ k�Aekq[ kc�J[ oekc[ k�Kl j r keqe°À

L[ ml o[ k� [ k[ hep[ � ej m[ g� v[ kc� _eg` j r g[ g[ k� fr c[ � m̀ ohr h[ d� _eeoekce� _` kc[ k� m̀ k` o[ kc[ k� v[ kc� h̀ kcg[ m
j ` kc` k[ e� [ k[ hep[ � v[ kc� _e] r [ qÀ� Fo[ aÃ� f[ t [ m[ k� pr os` v� q[ km[ � [ k[ hep[ Ã� _[ q[ � j ` kq[ d� _[ oe� ò pml kp̀ � al oj Ã
qo[ kpgoem�[ r _el �_[ k�se_` l �qe_[ g�_eq̀ oej [ �p̀ ] [ c[ e�h[ ml o[ k�[ k[ hep[ �ej m[ gÀ�

� À�F[ j ] [ o�mol f` g

Te_[ g� p̀ g[ _[ o�_ecr k[ g[ k� p̀ ] [ c[ e� ] r gqe� r kqr g� j ` kr kfr gg[ k�mol f̀ g� q̀ h[ d� ] ` of[ v[ �_eh[ gp[ k[ g[ kÃ�c[ j ] [ o
mol f̀ g� fr c[ � j ` or m[ g[ k� ` h̀ j ` k� m̀ kqekc� _[ h[ j � m̀ k_l gr j ` kq[ pe[ k� mol f̀ gÀ� M` k` or pe� c[ j ] [ oÃ� e[ � _[ m[ q
j ` j ] ` oe� c[ j ] [ o[ k� sepr [ h� q̀ kq[ kc� ] [ c[ ej [ k[ � p̀ p̀ ] r [ d� [ gqeseqe� eqr � _ef[ h[ kg[ k� p̀ oq[ � j ` j ] [ kqr � _[ h[ j
j ` j r _[ dg[ k�m̀ j [ d[ j [ k�m̀ j ] [ ^[ ��m̀ keh[ eÀ�W[ h[ r �] [ c[ ej [ k[ mr kÃ�c[ j ] [ o�v[ kc�_ej [ pr gg[ k�g` �_[ h[ j
h[ ml o[ k�d` k_[ gh[ d�_eeoekce�_` kc[ k�_` gpoempe�v[ kc�f̀ h[ p�_[ k�h̀ kcg[ mÀ�
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P` h[ gp[ k[ [ k�mol f̀ g�gl j r keqe�] ` oej m[ g�qekcce�q[ km[ �_eeoekce�_` kc[ k�h[ ml o[ k�mol f̀ g�v[ kc�] ` ogr [ heqe�] [ c[ eg[ k
j [ p[ g[ k�v[ kc�qe_[ g�^r gr m�ò k^[ dkv[ À�Jr pq̀ or Ã�qe_[ g�d[ eo[ kh[ d�p̀ geo[ kv[ �h[ ml o[ k� j ` kf[ _e�] r gqe�t [ fe] �] [ ce
m̀ k[ o[ a[ k� MvR@� _[ k� h[ ml o[ k� PI� PI� � � Ã� PI� � � Ã� PI� � � � _[ k� PI� � � À� S` geo[ kv[ � qe[ _[ � h[ ml o[ k� mol f̀ g
_eg` j r g[ g[ kÃ� p̀ ^[ o[ � [ r ql j [ qeg� mol f̀ g� ] ` og` k[ [ k� qe_[ g� [ g[ k� _eq̀ oej [ À� M[ h[ dÃ� ] r gqeç] r gqe� h[ ek� v[ kc
_eg` j r g[ g[ k�qe_[ g�[ g[ k�_e[ j ] eh�geo[ �] [ ce�m̀ k^[ m[ e[ k�PI�PTJ�_[ k�m̀ k[ o[ a[ k�MvR@À

A[ ce� j ` j [ pqeg[ k� h[ ml o[ k� mol f̀ g� v[ kc� _eg` j r g[ g[ k� j ` or m[ g[ k� h[ ml o[ k� v[ kc� ] ` ogr [ heqe� p̀ oq[ � ] l h̀ d
_eq̀ oej [ � p̀ ] [ c[ e� _[ q[ � o[ pj e� r kes` opeqeÃ� ] ` oegr q� _em̀ oek^eg[ k� f̀ kepçf̀ kep� h[ ml o[ k� v[ kc� qe_[ g� _eq̀ oej [ � ] [ ce
mol f̀ g�gl j r keqeÂ�

J` kep�L[ ml o[ k Bl kql d�L[ ml o[ k Jr pqeaeg[ pe�Te_[ g�Ceq̀ oej [

L[ ml o[ k�v[ kc
_ed[ pehg[ k�l h̀ d�m̀ h[ f[ o

L[ ml o[ k�SUL@MÃ
Ar pek` pp�@_sepl ov

R̀ ml oq�¯A@R°Ã
L[ ml o[ k�Pol f̀ g�@gdeo

¯EYP�R̀ ml oq°

L[ ml o[ k�v[ kc�_ed[ pehg[ k�j ` kc[ k_r kce�` h̀ j ` k�v[ kc�qe_[ g
p̀ pr [ e�] [ ce�m̀ h[ ml o[ k�mol f̀ g�gl j r keqe�p̀ m̀ oqe�j ekeq

j ` pvr [ o[ q�_[ k�SWOT�@k[ hvpepÀ��L[ ml o[ k�p̀ ] ` ceke�fr c[ �h̀ ] ed
j ` kfr or p�g` �[ o[ d�g` m̀ ohr [ k�gdr pr p�[ g[ _` j eg��gl çgr oegr hr j

v[ kc�_eegr qe�l h̀ d�m̀ h[ f[ o�q̀ ohe] [ qÀ

T` q[ meÃ�[ gqeseqe�] ` op[ j [ �gl j r keqe�v[ kc�_ef[ h[ kg[ k�[ _[ h[ d
_eq̀ oej [ �p̀ ] [ c[ e�mol f̀ g�gl j r keqeÀ�Oh̀ d�eqr Ã�c[ v[ �m̀ h[ ml o[ k

v[ kc�_eg` j r g[ g[ k�j ` j [ ekg[ k�m̀ o[ k[ k�v[ kc�m̀ kqekc�_[ h[ j
j ` k` kqr g[ k�m̀ k` oej [ [ k�h[ ml o[ kÀ�L[ ml o[ k�m̀ ohr �j ` kfr or p
g` m[ _[ �[ gqeseqe�] ` op[ j [ �gl j r keqe�q̀ ohe] [ q�_[ k�_eqr hep�l h̀ d

Sq[ a�UeTM�p̀ k_eoeÀ

@oqeg` h�P` k` o] eq[ k Jr ok[ hÃ�Pol pe_ekc

@oqeg` h�v[ kc�_ed[ pehg[ k�[ _[ h[ d�^` k_` or kc�g` �[ o[ d
m̀ kv` he_eg[ k�_` kc[ k�l ] f̀ gqea�_[ k�k[ o[ qea�v[ kc�p[ j [ �p̀ g[ he

qe_[ g�p̀ h[ oe�_` kc[ k�m̀ h[ ml o[ k�mol f̀ g�gl j r keqeÀ

S` geo[ kv[ �[ _[ �[ gqeseqe�v[ kc�j ` j ] ` oe�j [ ka[ [ q�q̀ or p�g` m[ _[
gl j r keqe�_ef[ h[ kg[ kÃ�e[ �] l h̀ d�_eh[ ml og[ k�p̀ ] [ c[ e�mol f̀ g

gl j r keqeÀ�T` q[ meÃ�h[ ml o[ k�] ` og` k[ [ k�m̀ ohr h[ d
j ` kccr k[ m[ g[ e�g[ ` _[ d�m̀ h[ ml o[ k�v[ kc�p̀ pr [ eÀ�P` ohr

_eekc[ qg[ k�] [ d[ t [ �[ gqeseqe�m̀ kv` he_eg[ k�] ` op[ j [ �gl j r keqe
v[ kc�j [ k[ �gl j r keqe�d[ kv[ �q̀ ohe] [ q�p̀ ] [ c[ e�ò pml k_` k�qe_[ g
_eq̀ oej [ �p̀ ] [ c[ e�mol f̀ g�gl j r keqeÀ�@k[ hep[ �[ oqeg` h�m̀ k` o] eq[ k
] l h̀ d�_ecr k[ g[ k�p̀ ] [ c[ e�gl j ml k` k�h[ ml o[ k�ej m[ g�mol f̀ g
p̀ geo[ kv[ �e[ kv[ �[ _[ h[ d�_[ q[ �ej m[ g�mol f̀ g�v[ kc�_ef[ h[ kg[ kÀ

@oqeg` h�A` oeq[
UeTM�N` t p�Hr ] Ã
g` o[ q[ k�[ gd] [ o

F[ v[ �m̀ kr hep[ k�] [ ce�[ oqeg` h�pr o[ q�gd[ ] [ o�h̀ ] ed�j ` k` g[ kg[ k
g` m[ _[ �[ pm̀ g�� W�H�¯Wd[ qÃ�Wdl Ã�Wd` kÃ�Wd` ò Ã�Wdv�[ k_

Hl t °�p̀ oq[ �j ` j ` kqekcg[ k�keh[ e�] ` oeq[ À�Jr pq̀ or Ã�e[ �qe_[ g
_eq̀ oej [ �p̀ ] [ c[ e�h[ ml o[ k�mol f̀ g�t [ h[ r �mr k�e[ �j ` kc[ k_r kce
g` p̀ j r [ �hej [ � �̄ °�gl j ml k` k�r q[ j [ �h[ ml o[ k�mol f̀ g�p̀ m̀ oqe

v[ kc�_ec[ oepg[ k�_e�R[ f[ d�� � À

L[ ml o[ k�T` gkeg[ h�
L[ ml o[ k�g[ fe�p̀ he_egÃ
h[ ml o[ k�g[ fe[ k�ej m[ g

El gr p�m̀ kr hep[ k�v[ kc�] ` o] ` x[ �_` kc[ k�m̀ kr j mr [ k
_e] ` oeg[ k�g` m[ _[ �[ pm̀ g�q̀ gkeg[ h�_[ k�g` r q[ j [ [ k�g` m[ _[

d[ po[ q�_[ k�[ pmeo[ pe�l oc[ kep[ pe��pv[ oeg[ q�q̀ oq̀ kqr À

S` vl ce[ Ã�mol f̀ g�v[ kc�] ` opea[ q�h[ ml o[ k�g[ fe�p̀ he_eg�_[ k�g[ fe[ k
ej m[ g�qe_[ g�_eq̀ oej [ �p̀ ] [ c[ e�mol f̀ g�gl j r keqeÀ�

J[ _r [ h�� Â�J` kep�L[ ml o[ k�v[ kc�Te_[ g�Ceq̀ oej [
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P` kv` _e[ �h[ ml o[ k
L[ ml o[ k�_e] r [ q�l h̀ d�g` qr [ ��[ dhe

mol f̀ g�¯Sq[ a�UeTM°
L[ ml o[ k�v[ kc�_e] r [ q�l h̀ d�m̀ h[ f[ o

K` o[ kcg[ �h[ ml o[ k
L[ ml o[ k�j ` o[ kcgr j e�oekcg[ p[ k

` gp̀ gr qea�_[ k�h[ ml o[ k�m̀ kr d
mol f̀ g

M` kc` j r g[ g[ k�oekcg[ p[ k
` gp̀ gr qea�p[ d[ f[

Ipe�g[ k_r kc[ k
L[ ml o[ k�mol f̀ g�] ` oqr hep�v[ kc

h̀ kcg[ m�_` kc[ k�c[ j ] [ o
L[ ml o[ k�v[ kc�d[ kv[

j ` kc[ k_r kce�c[ j ] [ o�

F[ j ] [ o�_[ h[ j �h[ ml o[ k F[ j ] [ o�] ` op̀ oq[ �_` pgoempe�
F[ j ] [ o�q[ km[ �[ _[ �p̀ ] [ o[ kc

_` pgoempe

L[ ml o[ k�[ k[ hep[ �ej m[ g
L` kcg[ m�_` kc[ k�co[ a�_[ k

m̀ oek^e[ k�[ k[ hep[

Fo[ aÃ�qo[ kpgoem�f[ t [ m[ k�m̀ k` oej [
j [ ka[ [ qÃ�_[ q[ �j ` kq[ d�ò pml kp̀

al oj �q[ km[ �m̀ oek^e[ k�[ k[ hep[

Ve_` l
Ve_` l �v[ kc�_eh[ j meog[ k�_` kc[ k
qr fr [ k�p̀ ] [ c[ e�] r gqe�q[ j ] [ d[ k

h[ ml o[ k�mol f̀ g�] ` oqr hep
Ve_` l �q[ km[ �h[ ml o[ k�] ` oqr hep

L[ ml o[ k�p̀ ^[ o[ �m̀ ^[ d�g` ^eh

K` p̀ j r [ �[ gqeseqe�v[ kc�_ef[ h[ kg[ k
_e�] [ t [ d�mol f̀ g�v[ kc�p[ j [

_eh[ ml og[ k�p̀ ] [ c[ e�p[ qr
m̀ h[ ml o[ k�p[ d[ f[

@gqeseqe�v[ kc�_ef[ h[ kg[ k�_e�] [ t [ d
mol f̀ g�v[ kc�p[ j [ �_eh[ ml og[ k
p̀ ^[ o[ �m̀ ^[ d�g` ^eh�¯Rr fr g�� À� Â
P` oek^e[ k�m̀ ^[ d�g` ^eh�mol f̀ g°
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Kò _e] eheqe� _[ k� ò mr q[ pe� _[ q[ � o[ pj e� r kes` opeqe� ] ` oc[ kqr kc� gr [ heqe� _[ q[ � _[ k� gr [ heqe� ] r gqe� v[ kc� _eg` j r g[ g[ k
] ` op[ j [ � h[ ml o[ k� mol f̀ g� gl j r keqeÀ� A[ ce� j ` kc` h[ gg[ k� m̀ kcd[ kq[ o[ k� h[ ml o[ k� mol f̀ g� v[ kc� qe_[ g� _eq̀ oej [ Ã
] ` oegr q�_em̀ oek^eg[ k�Cl Ûp�[ k_�Cl kÛqp�_[ h[ j �m̀ kcd[ peh[ k�h[ ml o[ k�mol f̀ g�gl j r keqeÀ�J[ _r [ h�� �j ` j m̀ oek^eg[ k
m̀ og[ o[ �q̀ op̀ ] r qÀ

Oh̀ d� v[ kc� _` j ege[ kÃ� h[ ml o[ k� mol f̀ g� gl j r keqe� ] ` oqr fr [ k� r kqr g� j ` j ] ` oeg[ k� c[ j ] [ o[ k� v[ kc� j ` kv` hr or d
q̀ kq[ kc� m̀ h[ gp[ k[ [ k� p̀ pr [ qr � mol f̀ gÀ� A` o_[ p[ og[ k� g` m[ _[ � J[ _r [ h� � Ã� qe[ _[ � epqeh[ d� l k` � pex` � aeqp� [ hh� ] [ ce
m̀ h[ ml o[ k� mol f̀ g� gl j r keqeÀ� S` ] [ hegkv[ Ã� epe� g[ k_r kc[ k� ] [ ce� h[ ml o[ k� mol f̀ g� gl j r keqe� m̀ ohr � _epr pr k� _[ k
_ep̀ pr [ eg[ k�[ c[ o�e[ �_[ m[ q�j ` j ` kr de�g` m̀ ohr [ k�_[ k�qr fr [ k�v[ kc�pm̀ peaegÀ�

S` ^[ o[ � _[ p[ okv[ Ã� K` qr [ � Pol f̀ g� m̀ ohr � j ` j [ pqeg[ k� h[ ml o[ k� mol f̀ g� v[ kc� _ed[ pehg[ k� [ _[ h[ d� h̀ kcg[ m� _[ k
j ` j ` kr de�goeq̀ oe[ �v[ kc�_ec[ oepg[ kÀ�@_[ h[ d� [ j [ q�m̀ kqekc� ] [ ce�K` qr [ �Pol f̀ g� j ` kv` _e[ g[ k�m̀ h[ ml o[ k�v[ kc
] ` ogò _e] eheqe�] [ ce�j ` kx[ deog[ k�g` f[ v[ [ k�m̀ h[ gp[ k[ [ k�mol f̀ gÀ�

J[ _r [ h�� Â�Cl Ûp�[ k_�Cl kÛqp�_[ h[ j �P` h[ ml o[ k�Pol f̀ g�Kl j r keqe
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P` h[ ml o[ k�m̀ ^[ d�g` ^eh�mol f̀ g� [ _[ h[ d� j ` or fr g�g` m[ _[ � ] ` ] ` o[ m[ �h[ ml o[ k� h̄̀ ] ed�_[ oe�p[ qr °�v[ kc�_e] r [ q� l h̀ d
K` qr [ �Pol f̀ g� [̄ q[ r mr k�m̀ c[ t [ e�v[ kc� ] r g[ k�K` qr [ �Pol f̀ g� p̀ ] ` k[ o� q̀ q[ me� j ` k_[ aq[ og[ k�mol f̀ g� q̀ op̀ ] r q�_e
Sepq̀ j �PRIM` �Sq[ o�R[ qekc°�] [ ce�p[ qr �mol f̀ g�v[ kc�p[ j [ À�Ike�[ g[ k�j ` kv` ] [ ] g[ k�_[ q[ �o[ pj e�UeTM�qe_[ g�q̀ m[ q
_[ k�] l h̀ d�_egeo[ �p̀ ] [ c[ e�j [ kemr h[ pe�_[ q[ À�P` og[ o[ �] ` ceke�p̀ m[ qr qkv[ �_è h[ gg[ k�_[ oe�] ` oh[ gr �_` j e�j ` kf[ c[
gr [ heqe�_[ k�ekq̀ coeqe�_[ q[ �o[ pj e�v[ kc� ] l h̀ d� j ` kf̀ f[ pg[ k�ej ` f� r kes` opeqe� p̀ geo[ kv[ �e[ kv[ �_e[ j ] eh�oekc[ k� l h̀ d
p̀ j r [ �t [ oc[ À�

K` ] e[ p[ [ kkv[ Ã�h[ ml o[ k� p̀ ^[ o[ �m̀ ^[ d�g` ^eh�mol f̀ g� q̀ of[ _e� [ m[ ] eh[ � q̀ o_[ m[ q� h̀ ] ed�_[ oem[ _[ �p[ qr � [ gqeseqe�v[ kc
_ef[ h[ kg[ k� _e� ] [ t [ d� p[ qr � mol f̀ gÀ� Te_[ g� d[ kv[ � eqr Ã� gl j r keqe� v[ kc� q̀ ohe] [ q� _[ h[ j � [ gqeseqeç[ gqeseqe� ] ` og` k[ [ k
[ _[ h[ d� q̀ o_eoe�_[ oem[ _[ �m̀ k` oej [ � j [ ka[ [ q�v[ kc�p[ j [ À�S` h[ ek�eqr Ã�e[ � [ g[ k�qr or q�q̀ of[ _e�[ m[ ] eh[ �K` qr [ �Pol f̀ g
j ` k_[ aq[ og[ k�m̀ ^[ d[ k�mol f̀ g� j̄ ` kcegr q�[ gqeseqeÃ�a[ p[ Ã�j l _r hÃ�m̀ k` oej [ �j [ ka[ [ qÃ�PIBÃ�_hhÀ°�p̀ ^[ o[ �] ` o[ pekc[ k
_e�Sepq̀ j �PRIM` �Sq[ o�R[ qekc�h[ hr �j ` kcd[ pehg[ k�kl j ] l o�BD�v[ kc�] ` o] ` x[ �] [ ce�p̀ qe[ m�m̀ ^[ d[ kÀ
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P` oek^e[ k�] [ ce�R[ f[ d�� � Â�Ml _` h�P` h[ ml o[ k�P` ^[ d�K` ^eh�Pol f̀ g�[ _[ h[ d�p̀ m̀ oqe�] ` oegr qÂ
Ml _` h�� �j ` kr kfr gg[ k�m̀ h[ ml o[ k�] ` o[ pekc[ k�_e] r [ q�] [ ce�[ gqeseqe�v[ kc�] ` oh[ ek[ k�_e�_[ h[ j �p[ qr �mol f̀ gÀ
Ml _` h�� �j ` kr kfr gg[ k�m̀ h[ ml o[ k�] ` o[ pekc[ k�_e] r [ q�] [ ce�[ gqeseqe�_e�a[ p[ �] ` oh[ ek[ kÀ
Ml _` h�� �j ` kr kfr gg[ k�m̀ h[ ml o[ k�] ` o[ pekc[ k�_e] r [ q�] [ ce�m̀ k` oej [ �j [ ka[ [ q�v[ kc�] ` oh[ ek[ kÀ

R[ f[ d�� � Â�Ml _` h�P` h[ ml o[ k�P` ^[ d�K` ^eh�Pol f̀ g�

S` ^[ o[ � _[ p[ okv[ Ã� g` ] [ kv[ gg[ k� m̀ h[ ml o[ k� m̀ ^[ d� g` ^eh� mol f̀ g� v[ kc� _e] r [ q� p̀ ^[ o[ � ] ` o[ pekc[ k� qe_[ g� [ g[ k
_eq̀ oej [ �] [ ce�m̀ k^[ m[ e[ k�PI�PTJÀ�N[ j r kÃ�q̀ o_[ m[ q�] ` ] ` o[ m[ �m[ o[ j ` q̀ o�v[ kc�_ecr k[ m[ g[ e�] [ ce�m̀ k` kqr [ k
m̀ k` oej [ [ k�h[ ml o[ k�m̀ ^[ d�g` ^eh�mol f̀ g�ekeÀ�A[ ce�j ` kf̀ h[ pg[ k�_` kc[ k�h̀ ] ed�q̀ om̀ oek^e�j ` kc` k[ e�m̀ og[ o[ �ekeÃ
] ` oegr q�j ` or m[ g[ k�^l kql d�m̀ h[ ml o[ k�m̀ ^[ d�g` ^eh�mol f̀ g�v[ kc�_eq̀ oej [ �_[ k�qe_[ g�_eq̀ oej [ À

Ml _` h�� Ml _` h�� Ml _` h��



M[ kr [ h�Le] [ qp[ j [ �Kl j r keqe � À� �Koeq̀ oe[ �P` h[ ml o[ k�P` h[ gp[ k[ [ k�Pol f̀ g

� �

BONTOH�� Â�
PDL@POR@N�PDB@H�KDBIL�PROJDK�Y@NF�TIC@K�CITDRIM@Â�@KTIVITI�CIL@PORK@N�SDA@F@I�PROJDK
ADR@SINF@N�¯BD�ADR@SINF@N°

Pol f̀ g� Sepq̀ j � Il T� ] [ ce� K` ] r k� Kl j r keqe� S` gpv` k� � Ã� Sd[ d� @h[ j � q̀ h[ d� _ef[ h[ kg[ k� m[ _[ � � � � ç� � � � M` e� � � � � À
Pol f̀ g� v[ kc� _ef[ h[ kg[ k� p̀ ^[ o[ � _r [ � d[ oe� eke� j ` he] [ qg[ k� m̀ k` oej [ � j [ ka[ [ q� v[ kc� p[ j [ � e[ eqr � [ dhe� K` ] r k
Kl j r keqe�S` gpv` k�� Ã�Sd[ d�@h[ j À

S` ] [ kv[ g�hej [ � �̄ °�[ gqeseqe�v[ kc�_ef[ h[ kg[ k�p̀ j [ p[ �m̀ h[ gp[ k[ [ k�mol f̀ g�eke�_` kc[ k�[ qr ô [ o[ �mol co[ j �[ _[ h[ d
p̀ m̀ oqe�] ` oegr qÂ

Kr j mr h[ k� m̀ h[ gp[ k[ � mol f̀ g� v[ kc� q̀ o_eoe� _[ oem[ _[ � p̀ l o[ kc� K` qr [ � Pol f̀ g� _[ k� ` j m[ q� �̄ °� l o[ kc� [ dhe� q̀ h[ d
j ` kcd[ kq[ o� hej [ � �̄ °� h[ ml o[ k� ] [ ce� mol f̀ g� ekeÀ� P` h[ ml o[ k� v[ kc� _ed[ kq[ o� [ _[ h[ d� j ` kcegr q� g` m[ _[ � [ gqeseqeç
[ gqeseqe� g` ^eh� v[ kc� _eh[ gp[ k[ g[ k� p̀ m[ kf[ kc� _r [ � �̄ °� d[ oe� m̀ h[ gp[ k[ [ k� mol f̀ g� eke� e[ eqr Ä� e°� Sepq̀ j � Il T� K` ] r k
Kl j r keqeÂ�P` oq[ ke[ k�Pekq[ oÃ�ee°�Sepq̀ j � Il T�K` ] r k�Kl j r keqeÂ�Pol p̀ p�S` j [ e[ k�Aefe�A` kedÃ�eee°�Sepq̀ j � Il T�K` ] r k
Kl j r keqeÂ� P` oq[ ke[ k� Pekq[ o� g` � [ o[ d� g` h̀ pq[ oe[ k� _[ k� g` p̀ f[ dq̀ o[ [ k� j [ pv[ o[ g[ qÃ� es°� Sepq̀ j � Il T� K` ] r k
Kl j r keqeÂ�P` j [ p[ kc[ k�@h[ q�Il T�_[ k�s°�Sepq̀ j �Il T�K` ] r k�Kl j r keqeÂ�P` j [ p[ kc[ k�T[ m[ g�L[ hr [ kÀ

R[ f[ d�� � Â�Bl kql d�@qr ô [ o[ �Pol co[ j �

A` o_[ p[ og[ k�g` m[ _[ �^l kql d�mol f̀ g�_e�[ q[ pÃ�q̀ o_[ m[ q�_r [ �¯� °�a[ gql o�v[ kc�j ` j ] r [ qg[ k�m̀ h[ ml o[ k�p̀ ] ` ceke
qe_[ g�_eq̀ oej [ �_[ k�_egeo[ �p` ] [ c[ e�m̀ ^[ d�g` ^eh�mol f` gÂ

E[ gql o� � Â� @gqeseqeç[ gqeseqe� v[ kc� _ef[ h[ kg[ k� _e� ] [ t [ d� mol f̀ g� qe_[ g� ] l h̀ d� _eh[ ml og[ k� p̀ ] [ c[ e� mol f̀ g� gl j r keqe
v[ kc�] ` o[ pekc[ kÀ

E[ gql o�� Â�Pol f̀ g�v[ kc�_ef[ h[ kg[ k�m[ _[ �d[ oe�v[ kc�] ` o] ` x[ �qe_[ g�] l h̀ d�_em̀ ^[ dg[ k�j ` kf[ _e�m̀ h[ ml o[ k�v[ kc
] ` o[ pekc[ k�g` o[ k[ �j ` he] [ qg[ k�m̀ k` oej [ �j [ ka[ [ q�v[ kc�p[ j [ À�L[ xej kv[ Ã�[ gqeseqe�v[ kc�_ef[ h[ kg[ k�j ` or m[ g[ k
[ gqeseqe�v[ kc�j ` j mr kv[ e�dr ] r kc�g[ eq�_e�[ kq[ o[ �p[ qr �p[ j [ �h[ ekÀ�



M[ kr [ h�Le] [ qp[ j [ �Kl j r keqe � À� �Koeq̀ oe[ �P` h[ ml o[ k�P` h[ gp[ k[ [ k�Pol f̀ g

� �

W[ h[ r mr k�h[ ml o[ k�eke�_ed[ kq[ o� l h̀ d�ek_ese_r � v[ kc� ] ` o] ` x[ Ã�d[ kv[ � p[ qr � h[ ml o[ k�p[ d[ f[ � v[ kc� [ g[ k�_e[ j ] eh
geo[ �] [ ce�m̀ k^[ m[ e[ k�PI�PTJÀ�P` j ] r gqe[ k�] [ ce�mol f̀ g�m̀ ^[ d�g` ^eh�eke�[ _[ h[ d�j ` h[ hr e�h[ ml o[ k�mol co[ j �p̀ oq[
pr o[ q� g` hr hr p[ k� m̀ kc[ kfr o[ k� mol co[ j À� Oh̀ d� eqr Ã� g` p̀ j r [ � m̀ h[ gp[ k[ � mol f̀ g� [ _[ h[ d� _ej ekq[ � r kqr g� qe_[ g
j ` kcd[ kq[ o� h[ ml o[ k� m̀ ^[ d� g` ^eh� ] ` cekeÃ� p̀ ] [ hegkv[ � j ` h[ ml og[ k� g` p̀ j r [ � [ gqeseqe� _[ h[ j � p[ qr � m̀ h[ ml o[ k
p[ d[ f[ À�

BONTOH�� Â�
PDL@POR@N�PDB@H�KDBIL�PROJDK�Y@NF�TIC@K�CITDRIM@Â�PDNC@ET@R@N�BD�ADRADZ@�MDNFIKUT
E@S@�PROJDK

Pol f̀ g�Sepq̀ j � Il T� ] [ ce�K` ] r k�Kl j r keqe�S` gpv` k� � � Ã�Sd[ d�@h[ j � q̀ h[ d�_ef[ h[ kg[ k� ] ` oj r h[ �m[ _[ � Jr k� � � � �
dekcc[ �M` e�� � � � À�Pol f̀ g�v[ kc�_ef[ h[ kg[ k�p̀ ^[ o[ �] ` oa[ p[ �eke�j ` he] [ qg[ k�m̀ k` oej [ �j [ ka[ [ q�v[ kc�p[ j [ �e[ eqr
[ dhe�K` ] r k�Kl j r keqe�S` gpv` k�� � Ã�Sd[ d�@h[ j À�S` ] [ kv[ g�` j m[ q� �̄ °�[ gqeseqe�r q[ j [ �v[ kc�j ` he] [ qg[ k�m̀ k` oej [
j [ ka[ [ q�q̀ h[ d�_eo[ k^[ kc�] [ ce�j ` kf[ v[ g[ k�mol f̀ g�ekeÀ

Kr j mr h[ k�m̀ h[ gp[ k[ �mol f̀ g�q̀ h[ d�j ` k_[ aq[ o�BD�] ` o] ` x[ �_[ k�j ` j l dl k�] ekq[ kc�v[ kc�] ` o] ` x[ �] [ ce�p̀ qe[ m
a[ p[ �m̀ h[ gp[ k[ [ k�mol f̀ gÀ�S` ] [ c[ e�^l kql dÄ

@gqeseqe�� �ç�Jr h[ e�� � � � Â�T[ ghej [ q�P` oq[ ke[ k�Pekq[ o
K` qr [ �Pol f̀ g� q̀ h[ d� j ` j l dl k�BD�m[ _[ � Jr h[ e� � � � � � _[ k� _e] ` oeg[ k� gl _�BD�� � � � �� � � � � À�S` q̀ h[ d� eqr Ã�g` qr [
Pol f̀ g�j ` j l dl k�PS�_` kc[ k�gl _�PS�� � � � �� � � � � À

@gqeseqe�� �ç�S` mq̀ j ] ` o�� � � � Â�Pol p̀ p�S` j [ e[ k�Aefe�A` ked
@gqeseqe� eke� q̀ h[ d� p̀ h̀ p[ e� _ef[ h[ kg[ k� m[ _[ � ] r h[ k� S` mq̀ j ] ` o� � � � � À� Ukqr g� m̀ h[ ml o[ kÃ� K` qr [ � Pol f̀ g� qe_[ g
j ` kccr k[ g[ k� BD�� � � � �� � � � � � r kqr g� j ` j l dl k� PS� v[ kc� ] [ d[ or Ã� p̀ ] [ hegkv[ � ] ` he[ r � q̀ h[ d� j ` j l dl k� BD
] [ d[ or �_[ k�_e] ` oeg[ k�gl _�BD�� � � � �� � � � � À�P` oj l dl k[ k�PS� ] [ ce� [ gqeseqe�eke�_e] r [ q�_` kc[ k� j ` kccr k[ g[ k
BD�� � � � �� � � � �_[ k�j ` k_[ m[ q�gl _�PS�v[ kc�] [ d[ or À�

K` qr [ � Pol f̀ g� q̀ h[ d� j ` kccr k[ g[ k� j ` g[ kepj ` � m̀ oj l dl k[ k� v[ kc� p[ j [ � ] [ ce� [ gqeseqe� � � _[ k� [ gqeseqe� � Ã
j ` kf[ _eg[ k�g` ` j m[ qç̀ j m[ q�m̀ h[ ml o[ k�v[ kc�_e] r [ q�[ _[ h[ d�_` kc[ k�j ` kccr k[ g[ k�` j m[ q� �̄ °�gl _�BD�_[ k�PS
] ` o] ` x[ À

B[ o[ � m̀ h[ ml o[ k� eke�_egeo[ � p̀ ] [ c[ e� m̀ ^[ d� g` ^eh�mol f̀ g� g` o[ k[ � e[ � j ` he] [ qg[ k� m̀ k` oej [ � j [ ka[ [ q� v[ kc� p[ j [
_[ k� [ gqeseqe� � � dekcc[ � � � f̀ h[ p� j ` kr kfr gg[ k� g` pek[ j ] r kc[ k� m̀ h[ gp[ k[ [ k� mol f̀ g� r kqr g� j ` k^[ m[ e� j [ qh[ j [ q
[ gdeo�mol f̀ gÀ�H[ kv[ �p[ qr � �̄°�m̀ h[ ml o[ k�q̀ o[ t [ h�p[ d[ f[ �v[ kc�[ g[ k�_eq̀ oej [ �] [ ce�m̀ k^[ m[ e[ k�PI�PTJÀ



M[ kr [ h�Le] [ qp[ j [ �Kl j r keqe � À� �Koeq̀ oe[ �P` h[ ml o[ k�P` h[ gp[ k[ [ k�Pol f̀ g

� �

BONTOH�� Â�
PDL@POR@N�PDB@H�KDBIL�PROJDK�Y@NF�TIC@K�CITDRIM@Â�PDNC@ET@R@N�BD�ADRADZ@�MDNFIKUT
KUMPUL@N�PDNDRIM@�M@NE@@T�CI�LOK@SI�Y@NF�S@M@

Pol f̀ g�Sepq̀ j � Il T� ] [ ce�K` ] r k�Kl j r keqe�S` gpv` k� � � Ã�Sd[ d�@h[ j � q̀ h[ d�_ef[ h[ kg[ k� ] ` oj r h[ �m[ _[ � J[ k� � � � �
dekcc[ �M` e� � � � � À�Pol f̀ g�v[ kc�_ef[ h[ kg[ k� p̀ ^[ o[ � ] ` oa[ p[ �eke� j ` he] [ qg[ k�_r [ �gr j mr h[ k� m̀ k` oej [ � j [ ka[ [ q
e[ eqr �[ dhe�K` ] r k�Kl j r keqe�S` gpv` k�� � Ã�Sd[ d�@h[ j �_[ k�m̀ h[ f[ o�S` gl h[ d�M` k` kc[ d�K` ] [ kcp[ [ k�S` gpv` k�� � À
Kr j mr h[ k�m̀ h[ gp[ k[ �mol f̀ g�q̀ h[ d�j ` kcc[ oepg[ k�` j m[ q� �̄ °�[ gqeseqe�] [ ce�j ` kf[ v[ g[ k�mol f̀ g�ekeÀ

K` qr [ �mol f̀ g�q̀ h[ d�j ` j l dl k�_r [ � �̄ °�BD�v[ kc�] ` o] ` x[ �] [ ce�mol f̀ g�eke�_` kc[ k�p[ qr �m̀ oj l dl k[ k�BD�_e] r [ q
gdr pr p� r kqr g�m̀ k` oej [ � j [ ka[ [ q� [ dhe�g` ] r k�gl j r keqe�S` gpv` k� � � �_[ k�p[ qr �h[ ce�BD�[ _[ h[ d� r kqr g�m̀ k` oej [
j [ ka[ [ q� m̀ h[ f[ o� S` gl h[ d� M` k` kc[ d� K` ] [ kcp[ [ k� S` gpv` k� � � À� M[ k[ g[ h[ Ã� m̀ oj l dl k[ k� r kqr g� PS� qr or q
j ` kccr k[ g[ k�j ` g[ kepj ` �v[ kc�p[ j [ À�Bl kql d�m̀ oj l dl k[ k�[ _[ h[ d�p̀ m̀ oqe�] ` oegr qÂ

Pol f̀ g�Sepq̀ j �Il T�K` ] r k�Kl j r keqe�S` gpv` k�� � Ã�Sd[ d�@h[ j �ç�@dhe�K` ] r k�Kl j r keqe�S` gpv` k�� � Ã�Sd[ d�@h[ j À
Nl �gl _�BD�� � � � �� � � � � À�Nl �gl _�PS�� � � � �� � � � �

�À

Pol f̀ g� Sepq̀ j � Il T� K` ] r k� Kl j r keqe� S` gpv` k� � � � ç� S` gl h[ d� M` k` kc[ d� K` ] [ kcp[ [ k� S` gpv` k� � � Ã� Sd[ d
@h[ j À�Nl �gl _�BD�� � � � �� � � � � À�Nl �gl _�PS�� � � � �� � � � �

� À

K` p̀ j r [ � _l gr j ` k� p̀ oq[ � ] r gqe� v[ kc� _eh[ j meog[ k� ] [ ce� g` _r [ ç_r [ � m̀ oj l dl k[ k� BD� _[ k� PS� [ _[ h[ d
j ` kccr k[ g[ k�_l gr j ` k�p̀ oq[ �] r gqe�v[ kc�p[ j [ À�M[ h[ dÃ�[ gqeseqe�v[ kc�_ef[ h[ kg[ k�fr c[ �[ _[ h[ d�m[ _[ �q[ oegd�_[ k
j [ p[ � v[ kc� p[ j [ Ã� m̀ o] ` x[ [ k� [ _[ h[ d� d[ kv[ � m[ _[ � m̀ k` oej [ � j [ ka[ [ q� p[ d[ f[ À� S` m[ qr qkv[ Ã� gr j mr h[ k
m̀ h[ gp[ k[ � mol f̀ g� d[ kv[ � m̀ ohr � j ` kc` j r g[ g[ k� p[ qr � m̀ oj l dl k[ k� p[ d[ f[ À� P` h[ ml o[ k� p̀ ] ` ceke� f̀ h[ p
j ` kr kfr gg[ k�m̀ ^[ d�g` ^eh�mol f̀ g�_[ k�d[ kv[ �p[ qr � �̄°�mol f̀ g�p[ d[ f[ �[ g[ k�_eq̀ oej [ �r kqr g�m̀ k^[ m[ e[ k�PI�PTJÀ�

W[ h[ r � ] [ c[ ej [ k[ mr kÃ� [ _[ � p̀ ] [ d[ ce[ k� m̀ h[ ml o[ k� mol f̀ g� g` hed[ q[ k� p̀ m̀ oqe� m̀ ^[ d� g` ^ehÃ� k[ j r k� p̀ q̀ h[ d
m̀ k` heqe[ k� h[ ml o[ k� _[ k� pl gl kc[ k� ] r gqeÃ� _e_[ m[ qe� ] [ d[ t [ � h[ ml o[ k� v[ kc� _e] ` oeg[ k� ] l h̀ d� _eq̀ oej [ � p̀ m̀ oqe
^l kql d�_e�] [ t [ dÀ

BONTOH�� Â�
L@POR@N�ADRADZ@�A@FI�PDRMOHON@N�N@IK�T@R@E�AINT@NF

Pol f̀ g�Sepq̀ j �Il T�] [ ce�K` ] r k�Kl j r keqe�S` gpv` k��Ã�Sd[ d�@h[ j �q̀ h[ d�_ef[ h[ kg[ k�] ` oj r h[ �m[ _[ �J[ kr [ oe�� � � �
dekcc[ �È ] or [ oe�� � � � À�Pol f̀ g�v[ kc�_ef[ h[ kg[ k�p̀ ^[ o[ �] ` oa[ p[ �eke�j ` he] [ qg[ k�m̀ k` oej [ � j [ ka[ [ q�v[ kc�p[ j [
e[ eqr �[ dhe�K` ] r k�Kl j r keqe�S` gpv` k��Ã�Sd[ d�@h[ j À

K` qr [ � mol f̀ g� q̀ h[ d� j ` kcd[ kq[ o� qec[ � �̄ °� h[ ml o[ k� ] [ ce� mol f̀ g� eke� _` kc[ k� m̀ oek^e[ k� h[ ml o[ k� [ _[ h[ d
] ` o_[ p[ og[ k�g` m[ _[ �[ gqeseqeç[ gqeseqe�] ` oegr qÄ�

@gqeseqe�e°�L[ ml o[ k�[ gdeo�[ gqeseqe�j ` j [ p[ kc�_[ k�j ` kc[ f[ o�Il T�p̀ oq[ �[ k[ hep[ �ej m[ gÃ�
@gqeseqe�ee°�L[ ml o[ k�[ gqeseqe�d[ peh�m̀ j [ kq[ r [ k�_[ k�j ` kql oekcÃ�_[ k�
@gqeseqe�eee°�L[ ml o[ k�[ gqeseqe�m̀ k` j r [ k�d[ peh�ml pqçj l oq̀ j À

L[ ml o[ k� p̀ ] ` ceke�qe_[ g�_egeo[ � p̀ ] [ c[ e�h[ ml o[ k�m̀ ^[ d�g` ^eh�mol f̀ g�g` o[ k[ �e[ kv[ � ] ` oqr fr [ k� r kqr g� j ` k^[ m[ e
d[ po[ q� v[ kc� ] ` o] ` x[ � e[ eqr � ] [ ce� m̀ oj l dl k[ k� m̀ k[ o[ a[ k� ] ekq[ kc� v[ kc� h̀ ] ed� qekcceÀ� N[ j r kÃ� ] [ ce� qr fr [ k
m̀ k^[ m[ e[ k�PI�PTJÃ�d[ kv[ �p[ qr �m̀ h[ ml o[ k�p[ d[ f[ �v[ kc� [ g[ k�_eq̀ oej [ Ã�e[ eqr �m̀ h[ ml o[ k�v[ kc�m[ hekc� [ t [ h
_eq̀ oej [ �j ` k` or pe�Sepq̀ j �PRIM` �Sq[ o�R[ qekcÀ�P` kcd[ kq[ o[ k�h[ ml o[ k�] [ ce�[ gqeseqe�ee�_[ k�[ gqeseqe�eee�d[ kv[ �[ g[ k
_e[ j ] eh� geo[ � r kqr g� Mv@TP� p[ d[ f[ Ã� q[ km[ � j ` k[ j ] [ d� g` m[ _[ � m̀ k^[ m[ e[ k� PI� PTJÀ� P` j ] r gqe[ k� ] [ ce
m̀ k` oej [ [ k�h[ ml o[ k�p̀ ] ` ceke�[ _[ h[ d�m̀ oj l dl k[ k�PS�v[ kc�_eg` j r g[ g[ k�j ` k` or pe�BD�v[ kc�p[ j [ À�



� �

M[ kr [ h�Le] [ qp[ j [ �Kl j r keqe � À� �Koeq̀ oe[ �P` h[ ml o[ k�P` h[ gp[ k[ [ k�Pol f̀ g

BONTOH�� Â�
L@POR@N�ADRC@S@RK@N�KDP@C@�PDNDRIM@�M@NE@@T�ADRADZ@�CI�LOK@SI�Y@NF�ADRADZ@

Pol f̀ g�Sepq̀ j �Il T�] [ ce�K` ] r k�Kl j r keqe�P` k_r _r g�Sd[ d�@h[ j �q̀ h[ d�_ef[ h[ kg[ k�] ` oj r h[ �m[ _[ �È ] or [ oe�� � � �
dekcc[ � M[ ^� � � � � À� Pol f̀ g� v[ kc� _ef[ h[ kg[ k� m[ _[ � q[ oegd� _[ k� j [ p[ � v[ kc� p[ j [ � eke� j ` he] [ qg[ k� m̀ k` oej [
j [ ka[ [ q� _e� hl g[ pe� v[ kc� ] ` o] ` x[ � e[ eqr � [ dhe� g` ] r k� gl j r keqe� ] [ ce� S` gpv` k� � Ã� S` gpv` k� � Ã� S` gpv` k� � � � _[ k
S` gpv` k� � � À� A[ ce� mol f̀ g� eke� d[ kv[ � p[ qr � �̄°� [ gqeseqe� p[ d[ f[ � v[ kc� _ef[ h[ kg[ k� e[ eqr � [ gqeseqe� j ` j [ p[ kc� _[ k
j ` kc[ f[ o�Il TÀ�

K` qr [ � mol f̀ g� q̀ h[ d� j ` kcd[ kq[ o� ` j m[ q� �̄ °� h[ ml o[ k� ] [ ce� mol f̀ g� eke� _` kc[ k� j ` kccr k[ m[ g[ e� k[ j [ � v[ kc
p̀ _egeq�] ` o] ` x[ �e[ eqr Ä

Pol f̀ g�Sepq̀ j �Il T�] [ ce�K` ] r k�Kl j r keqe�S` gpv` k�� Ã�Sd[ d�@h[ j�À
Pol f̀ g�Sepq̀ j �Il T�] [ ce�K` ] r k�Kl j r keqe�S` gpv` k�� Ã�Sd[ d�@h[ j� À
Pol f̀ g�Sepq̀ j �Il T�] [ ce�K` ] r k�Kl j r keqe�S` gpv` k�� � Ã�Sd[ d�@h[ j� À
Pol f̀ g�Sepq̀ j �Il T�] [ ce�K` ] r k�Kl j r keqe�S` gpv` k�� � Ã�Sd[ d�@h[ j� À

K` p̀ j r [ � m̀ h[ ml o[ k� ] ` og` k[ [ k� _eq̀ oej [ � ] [ ce� m̀ k^[ m[ e[ k� PI� PTJ� _[ k� qe_[ g� _e[ kcc[ m� p̀ ] [ c[ e� m̀ h[ ml o[ k
m̀ ^[ d�g` ^eh�mol f̀ g�g` o[ k[ �j ` he] [ qg[ k�m̀ k` oej [ �j [ ka[ [ q�v[ kc�] ` o] ` x[ À�M[ k[ g[ h[ Ã�] [ ce�qr fr [ k�g` �Mv@TPÃ
p̀ geo[ kv[ �g` ` j m[ qç̀ j m[ q�mol f̀ g�eke� ] ` of[ v[ � j ` k_[ m[ q� m̀ k[ o[ a[ k� ] ekq[ kcÃ�g` p̀ j r [ kv[ � [ g[ k�_e[ j ] eh�geo[
g` � Mv@TP� j ` kcegr q� q[ d[ m� m̀ keh[ e[ kÀ� W[ h[ r mr k� [ gqeseqe� v[ kc� _ef[ h[ kg[ k� [ _[ h[ d� p[ j [ Ã� m̀ j ] r gqe[ k� ] [ ce
m̀ k` oej [ [ k� h[ ml o[ k� p̀ ] ` ceke� [ _[ h[ d� j ` k` or pe� m̀ oj l dl k[ k� BD� v[ kc� ] ` o[ pekc[ kÃ� p̀ k[ o[ e� g` d[ _eo[ k
m̀ p̀ oq[ �_[ k�c[ j ] [ o�[ gqeseqeÀ
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M[ kr [ h�Le] [ qp[ j [ �Kl j r keqe � À� �Koeq̀ oe[ �P` h[ ml o[ k�P` h[ gp[ k[ [ k�Pol f̀ g

� À� �EORM@T�RINFK@S@N�DKSDKUTIE�C@N�KDR@NFK@�L@POR@N

L[ ml o[ k�v[ kc�m̀ ohr �_eg` j r g[ g[ k�l h̀ d�gr j mr h[ k�m̀ h[ gp[ k[ �mol f̀ g�[ _[ h[ d�j ` o[ kcgr j e�oekcg[ p[ k�` gp̀ gr qea
_[ k� h[ ml o[ k� mol f̀ g� ] ` oqr hep� v[ kc� h̀ kcg[ mÀ� Jr pq̀ or Ã� ] [ ce� j ` j r _[ dg[ k� gr j mr h[ k� m̀ h[ gp[ k[ � mol f̀ g
j ` kv` _e[ g[ k� h[ ml o[ k� v[ kc� ] ` ogr [ heqeÃ� BNB� q̀ h[ d� j ` kv` _e[ g[ k� al oj [ q� oekcg[ p[ k� ` gp̀ gr qea� _[ k� g` o[ kcg[
h[ ml o[ kÀ�

K` qr [ � mol f̀ g� m̀ ohr � j ` j [ pqeg[ k� ] [ d[ t [ � m̀ h[ ml o[ k� v[ kc� _eg` j r g[ g[ k� j ` kc[ k_r kce� g` p̀ j r [ � ` h̀ j [ k
v[ kc�_eq̀ q[ mg[ kÃ�k[ j r k�al oj [ q�v[ kc�_ep̀ _e[ g[ k�eke�qe_[ g� j ` j ] [ q[ pg[ k�h[ ekçh[ ek�ekal oj [ pe�v[ kc�_eo[ p[ g[ k
m̀ kqekc�r kqr g�_ej [ pr gg[ k�g` �_[ h[ j �h[ ml o[ k�l h̀ d�gr j mr h[ k�m̀ h[ gp[ k[ �mol f̀ gÀ�

e°�EORM@T�RINFK@S@N�DKSDKUTIE

Rekcg[ p[ k� ` gp̀ gr qea� j ` or m[ g[ k� _l gr j ` k� v[ kc� m̀ ohr � _eqr hep� _` kc[ k� q̀ heqe� _[ k� ] ` og` p[ k� g` o[ k[ � e[ � [ g[ k
] ` oqek_[ g� p̀ ] [ c[ e� qè o� m̀ oq[ j [ � _[ h[ j � j ` kv[ j m[ eg[ k� j [ ghr j [ qçj [ ghr j [ q� m̀ kqekc� ] ` og` k[ [ k� _` kc[ k
mol f̀ g� v[ kc� _ef[ h[ kg[ kÀ� Cec[ o[ m� p̀ ^[ o[ � oekcg[ p� _[ k� m[ _[ qÃ� oekcg[ p[ k� ` gp̀ gr qea� [ g[ k� j ` j ] [ kqr � [ r _è kp
_[ h[ j � j ` j [ d[ j e� l ] f̀ gqea� _[ k� j [ qh[ j [ q� mol f̀ gÀ� Dh̀ j ` k� m̀ kqekc� v[ kc� m̀ ohr � _ej [ pr gg[ k� g` � _[ h[ j
oekcg[ p[ k�` gp̀ gr qea�[ _[ h[ d�p̀ m̀ oqe�] ` oegr qÂ

N[ j [ �mol f̀ g�À
L[ q[ o�] ` h[ g[ kc�mol f̀ g� À
@kfr o[ k�� À
R[ g[ k�gl h[ ] l o[ pe�_[ k�pr j ] [ kc[ k� À
T[ oegd�_[ k�q̀ j m[ q�m̀ h[ gp[ k[ [ k� À
P` kv` oq[ [ k� k̄[ j [ �gl j r keqe�v[ kc�j ` k` oej [ �j [ ka[ [ q�p̀ oq[ �] eh[ kc[ k�m̀ p̀ oq[ °� À
Ij mheg[ pe�g` t [ kc[ k� f̄r j h[ d�m̀ k` oej [ [ k�_[ k[ �v[ kc�_e] ` h[ kf[ g[ k�_[ k�_eq̀ oej [ °� À
E[ ` _[ d��j [ ka[ [ q�v[ kc�_eq̀ oej [ �l h̀ d�gl j r keqe� À
H[ peh��ej m[ g��l r q̂ l j ` �m̀ h[ gp[ k[ [ k�mol f̀ g� À
K` pej mr h[ k�� À

ee°�KDR@NFK@�L@POR@N

K` o[ kcg[ �h[ ml o[ k�v[ kc�_ec[ oepg[ k� p̀ m̀ oqe�_e�R[ f[ d� � � � [ _[ h[ d� ] ` oqek_[ g�p̀ ] [ c[ e�m[ k_r [ k�_[ k�p[ j [ � p̀ g[ he
qe_[ g� j ` j ] [ q[ pg[ k� gò [ qeseqe� gr j mr h[ k� m̀ h[ gp[ k[ � mol f̀ g� _[ h[ j � j ` kcd[ pehg[ k� h[ ml o[ k� v[ kc� ] ` ogr [ heqeÀ
N[ j r kÃ�` h̀ j ` k�v[ kc�_ep̀ k[ o[ eg[ k�m̀ ohr �_ej [ pr gg[ k�] [ ce� j ` j [ pqeg[ k�gr [ heqe�m̀ h[ ml o[ k�[ _[ h[ d�] ` o[ _[ �_e
q[ d[ m� v[ kc� q̀ o] [ egÀ� Kr j mr h[ k� m̀ h[ gp[ k[ � mol f̀ g� qr or q� _ec[ h[ gg[ k� r kqr g� j ` j [ pr gg[ k� h[ ekçh[ ek� ` h̀ j ` k
m̀ kqekc� v[ kc� _eo[ p[ g[ k� _[ m[ q� j ` j ] [ kqr � j ` j m̀ oek^eg[ k� h[ ce� h[ ml o[ k� m̀ h[ gp[ k[ [ k� mol f̀ gÀ� Kl j ml k` k� �
dekcc[ � � � qe_[ g� j ` kcc[ j ] [ og[ k� [ qr o[ k� _[ h[ j � m̀ h[ ml o[ kÀ� N[ j r kÃ� g` hej [ çhej [ � �̄ °� gl j ml k` k� eke� t [ fe]
_ej [ pr gg[ k� _[ h[ j � h[ ml o[ k� _` kc[ k� [ qr o[ k� j ` kcegr q� g` ] ef[ gp[ k[ [ k� _[ k� gò [ qeseqe� K` qr [ � Pol f̀ g� _[ h[ j
j ` kv` _e[ g[ k�h[ ml o[ kÀ

Kl j ml k` k�� Â�C` pgoempe�mol f` g
L[ q[ o�] ` h[ g[ kc�À
T[ oegd�_[ k�j [ p[� À
T` j m[ q�m̀ h[ gp[ k[ [ k� À
O] f̀ gqea� À
P` okv[ q[ [ k�j [ p[ h[ d� À
Ij mheg[ pe� g` t [ kc[ k� k̄v[ q[ g[ k� fr j h[ d� _[ k[ � v[ kc� _e] ` h[ kf[ g[ k� _[ k� fr j h[ d� m̀ k` oej [ [ k� _[ k[ � hr [ o
] ` op̀ oq[ �k[ j [ �m̀ k[ f[ °�

� À

K` pej mr h[ k��m̀ kr qr m�m[ _[ �j r g[ �pr o[ q�q̀ o[ gdeo�h[ ml o[ k� À

Kl j ml k` k�� Â�P` k` oej [ �j [ ka[ [ q�_[ k�m̀ j r kv[ �ehj r
N[ j [ �gl j r keqe�m̀ k` oej [ �j [ ka[ [ q�_[ k�] eh[ kc[ k�m̀ p̀ oq[�À
N[ j [ �o[ g[ k�gl h[ ] l o[ pe�_[ k�pgl m�gl h[ ] l o[ pe� À
P` j r kv[ �ehj r �_[ k�p̀ k[ o[ e�k[ j [ �pq[ a�UeTM�v[ kc�q̀ ohe] [ q�] ` op̀ oq[ �] e_[ kc�g` m[ g[ o[ k� À
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M[ kr [ h�Le] [ qp[ j [ �Kl j r keqe � À� �Koeq̀ oe[ �P` h[ ml o[ k�P` h[ gp[ k[ [ k�Pol f̀ g

A[ ce� m̀ j ] r gqe[ k� e°� _[ k[ � hr [ o� v[ kc� _eq̀ oej [ � _[ oem[ _[ � med[ g� hr [ o� _[ k� ee°� fr j h[ d� _[ k[ � _[ h[ j [ k� v[ kc
_e] ` h[ kf[ g[ kÃ� K` qr [ � Pol f̀ g� m̀ ohr � j ` h[ j meog[ k� _l gr j ` k� m̀ j ] r gqe[ k� ] [ ce� j ` kvl gl kc� m̀ okv[ q[ [ k� v[ kc
_eh[ ml og[ kÀ� S` h[ ek� eqr � _l gr j ` k� m̀ j ] r gqe[ k� ] [ ce� eee°� pr o[ q� gl h[ ] l o[ pe� [ q[ r � ] l o[ kc� p̀ qr fr � gl h[ ] l o[ pe� m̀ ohr
_eh[ j meog[ kÀ

L[ ml o[ k�[ gdeo�v[ kc�h̀ kcg[ m�j ` or m[ g[ k�_l gr j ` k�m̀ j ] r gqe[ k�v[ kc�t [ fe] �_eg` j r g[ g[ k�] [ ce�j ` j ] l h̀ dg[ k
mol f̀ g�gl j r keqe�eqr �_eq̀ oej [ �p̀ ] [ c[ e�_[ q[ �o[ pj e�r kes` opeqeÀ�Oh̀ d�eqr Ã�gr j mr h[ k�m̀ h[ gp[ k[ �mol f̀ g�qe_[ g�] l h̀ d
j ` j [ k_[ kc� ò j ` d� _[ k� ] ` opeg[ m� p[ j ] eh� h̀ t [ � _[ h[ j � j ` kcd[ pehg[ k� h[ ml o[ kÀ� S` ] [ hegkv[ Ã� m̀ h[ ml o[ k� m̀ ohr
_ec[ o[ m�p̀ ^[ o[ �q̀ heqe�p̀ oq[ �j ` j [ qr de�goeq̀ oe[ �m̀ h[ ml o[ k�mol f̀ g�v[ kc�q̀ h[ d�_ec[ oepg[ kÀ

Kl j ml k` k�� Â�@gqeseqe�v[ kc�_ef[ h[ kg[ k
P` oek^e[ k�[ gqeseqe�v[ kc�_ef[ h[ kg[ k�À
Jeg[ �] ` oa[ p[ Ã�p̀ oq[ g[ k�c[ oep�j [ p[ �m̀ h[ gp[ k[ [ k� À
E[ ` _[ d��j [ ka[ [ q�v[ kc�_eq̀ oej [ �l h̀ d�gl j r keqe�q̀ ohe] [ q� À
Ipe�g[ k_r kc[ k�ehj r ��q̀ gkl hl ce�v[ kc�_emek_[ dg[ k� À
H[ peh�_[ k�ej m[ g�m̀ h[ gp[ k[ [ k�mol f̀ g� À

Kl j ml k` k�� Â�L[ ml o[ k�j ` kcegr q�m̀ oj l dl k[ k�] ekq[ kc
L[ ml o[ k� h̀ kcg[ m� [ k[ hep[ � ej m[ g� v[ kc� _ef̀ h[ pg[ k� _` kc[ k� m̀ oek^e[ k� m̀ o] ek^[ kc[ k� ¯m̀ h[ ml o[ k� m̀ ohr h[ d
j ` j [ qr de�goeq̀ oe[ �m̀ k[ o[ a[ k�] ekq[ kc�v[ kc�ekcek�_ê [ m[ e°

�À

Kl j ml k` k�� Â�F[ j ] [ o�mol f` g�_[ k�_` pgoempe
F[ j ] [ o� m̀ h[ gp[ k[ [ k� mol f̀ g� m̀ ohr � _ej [ pr gg[ k� ] [ ce� p̀ qe[ m� [ gqeseqe� v[ kc� _ef[ h[ kg[ k� ] ` op̀ oq[ � _` kc[ k
_` pgoempe

�À
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P` kv` _e[ [ k�_[ q[ �o[ pj e�r kes` opeqe�j ` j ` ohr g[ k�mol p̀ p�v[ kc�q̀ heqe�p̀ oq[ �] ` opepq̀ j [ qegÀ�Oh̀ d�eqr Ã�p̀ qe[ m�mol f̀ g
gl j r keqe� v[ kc� _ef[ h[ kg[ k� j ` kr kqr q� gr j mr h[ k� m̀ h[ gp[ k[ � mol f̀ g� j ` kc` j r g[ g[ k� h[ ml o[ k� v[ kc� ] ` ogr [ heqe
] [ ce�j ` j ] l h̀ dg[ k�mol f̀ g�] ` og` k[ [ k�_eh[ ml og[ k�_[ k�_e[ j ] eh�geo[ �p̀ ] [ c[ e�_[ q[ �o[ pj e�r kes` opeqeÀ�Te_[ g�d[ kv[
eqr Ã�m̀ h[ ml o[ k�v[ kc�_eg` j r g[ g[ k�qr or q�m̀ ohr �_epl gl kc�_` kc[ k�_l gr j ` k�m̀ j ] r gqe[ k�v[ kc�p[ dedÀ�Cl gr j ` k
m̀ j ] r gqe[ k� eke� m̀ kqekc� _[ h[ j � e°� j ` j [ pqeg[ k� g` q̀ hr p[ k� _[ q[ Ã� ee°� j ` kekcg[ qg[ k� gr [ heqe� p̀ oq[
g` ] l h̀ dm̀ ô [ v[ [ k�_[ q[ Ã�_[ k�eee°� j ` j r _[ dg[ k�mol p̀ p�m̀ kc` p[ d[ kÃ�qe_[ g�geo[ � r kqr g�qr fr [ k�s` oeaeg[ pe� j [ dr
mr k�g` m̀ ohr [ k�[ r _eqÀ�Pol p̀ p�v[ kc�q̀ o[ qr o�_[ k�] ` opepq̀ j [ qeg�_[ h[ j �m̀ kv` _e[ [ k�_l gr j ` k�m̀ j ] r gqe[ k�[ g[ k
j ` kekcg[ qg[ k�gr [ heqe�_[ q[ �p̀ q̀ or pkv[ �j ` j m̀ ogr gr d�ekq̀ coeqe�m̀ h[ ml o[ kÀ�

Kr j mr h[ k� m̀ h[ gp[ k[ � mol f̀ g� m̀ ohr � j ` kc` j r g[ g[ k� oekcg[ p[ k� ` gp̀ gr qea� p̀ oq[ � h[ ml o[ k� mol f̀ g� v[ kc
j ` j ` kr de�goeq̀ oe[ �m̀ h[ ml o[ k�m̀ h[ gp[ k[ [ k�mol f̀ gÀ�K` o[ kcg[ �h[ ml o[ k�v[ kc�_eh[ j meog[ k�[ _[ h[ d�] ` o_[ p[ og[ k
g` m[ _[ � hej [ � �̄ °� gl j ml k` k� r q[ j [ � h[ ml o[ k� mol f̀ g� v[ kc� m̀ ohr � _em̀ kr deÀ� W[ h[ r � ] [ c[ ej [ k[ mr kÃ� e[ � qe_[ g
j ` j ] [ q[ pg[ k�gò [ qeseqe�gr j mr h[ k�m̀ h[ gp[ k[ �_[ h[ j � j ` j [ pr gg[ k�h[ ekçh[ ek�` h̀ j ` k�v[ kc�_eo[ p[ g[ k�m̀ kqekc
_[ h[ j �j ` j m̀ ogr gr dg[ k�m̀ h[ ml o[ kÀ

� À� �AUKTI�W@JIA

Ar gqe� t [ fe] � j ` or fr g� g` m[ _[ � _l gr j ` k� m̀ j ] r gqe[ k� v[ kc� m̀ ohr � _eg` j r g[ g[ k� ] ` op̀ g[ he� _` kc[ k� m̀ h[ ml o[ k
mol f̀ gÀ� T[ km[ � _l gr j ` k� ] r gqe� t [ fe] � ekeÃ� mol f̀ g� gl j r keqe� v[ kc� _ef[ h[ kg[ k� qe_[ g� [ g[ k� _eq̀ oej [ � ] [ ce
m̀ k^[ m[ e[ k� PI� PTJ� _[ k� MvR@À� Cl gr j ` k� m̀ j ] r gqe[ k� v[ kc� t [ fe] � _eg` j r g[ g[ k� [ _[ h[ d� e°� h[ ml o[ k� mol f` g
v[ kc� h̀ kcg[ mÃ� ee°� ] r gqe� g` of[ p[ j [ � ] ` op[ j [ � o[ g[ k� gl h[ ] l o[ pe� _[ k� eee°� p` k[ o[ e� g` d[ _eo[ k� m̀ k` oej [
j [ ka[ [ qÀ

R[ f[ d�� � Â�Rekcg[ p[ k�Dgp̀ gr qea�_[ k�K` o[ kcg[ �L[ ml o[ k�¯P[ m[ o[ k�m̀ kr d�_e�� À� �T` j mh[ q�P` h[ ml o[ k°

e°�L@POR@N�PROJDK�Y@NF�LDNFK@P



M[ kr [ h�Le] [ qp[ j [ �Kl j r keqe � À� �P` oek^e[ k�Ar gqe

N[ j [ �K` qr [ �Pol f̀ g
_[ k�[ h[ j [ q�o[ pj e

W[ h[ r �] [ c[ ej [ k[ mr kÃ�p̀ m̀ oqe�v[ kc�_ekv[ q[ g[ k�_e�J[ _r [ h�� Ã�p̀ geo[ kv[ �h[ ml o[ k�v[ kc�_ed[ kq[ o�[ _[ h[ d�p̀ m̀ oqe
eq̀ j �_e� ] [ t [ dÃ�e[ kv[ �qe_[ g�_eq̀ oej [ � p̀ ] [ c[ e�h[ ml o[ k�mol f̀ g�v[ kc� h̀ kcg[ m�_[ k� [ g[ k� j ` kv` ] [ ] g[ k�mol f̀ g
q̀ op̀ ] r q�qe_[ g�_e[ j ] eh�geo[ �] [ ce�m̀ k^[ m[ e[ k�PI�PTJ�_[ k�Mv@TPÀ�

Rekcg[ p[ k�` gp̀ gr qea�q[ km[ �_eeoekce�_` kc[ k�h[ ml o[ k�[ gdeo�] ` oqr hep�v[ kc�h̀ kcg[ m�À
H[ kv[ �j ` kc[ k_r kce�c[ j ] [ o�p[ d[ f[� À
@k[ hep[ � ej m[ g� mol co[ j � v[ kc� qe_[ g� _eeoekce� _` kc[ k� m̀ oek^e[ k� [ k[ hep[ � [ q[ r � d[ kv[ � _eh[ j meog[ k� _[ q[
j ` kq[ d�ò pml kp̀ �al oj �m̀ p̀ oq[ �p[ d[ f[

� À

L[ ml o[ k�v[ kc�_ep̀ _e[ g[ k�l h̀ d�m̀ h[ f[ o� À

� �

A[ ce�p̀ qe[ m�mol f̀ g�gl j r keqe�] ` oej m[ g�¯K[ SDH�UeTM°Ã�m̀ ohr �j ` j mr kv[ e�g` of[ p[ j [ �_` kc[ k�o[ g[ k�gl h[ ] l o[ peÀ
Jr pq̀ or Ã� m̀ j ] r gqe[ k� gl h[ ] l o[ pe� m̀ ohr � _e] r gqeg[ k� _` kc[ k� j ` kc` j r g[ g[ k� pr o[ q� g` of[ p[ j [ �� pr o[ q� p̀ qr fr
gl h[ ] l o[ pe��pr o[ q�m̀ k` oej [ [ k�_[ k[ �hr [ o��] l o[ kc�p̀ qr fr �q̀ oej [ �gl h[ ] l o[ peÀ

R[ f[ d�� �Â�Bl kql d�Sr o[ q�Kl h[ ] l o[ pe�_[ k�Al o[ kc�S` qr fr �T` oej [ �Kl h[ ] l o[ pe

T` o_[ m[ q�_r [ � �̄ °� m̀ kcr gr o[ k� v[ kc� ] ` o] ` x[ � ] [ ce� j ` k` kqr g[ k� p[ j [ � [ _[ � ] r gqe�g` of[ p[ j [ � ] ` op[ j [ � o[ g[ k
gl h[ ] l o[ pe�] l h̀ d�_eq̀ oej [ �[ q[ r �qe_[ gÀ�A[ ce�m̀ kcr gr o[ k�m̀ k^[ m[ e[ k�PI�PTJÃ�pr o[ q�f̀ j mr q[ k�gl h[ ] l o[ pe�v[ kc
f̀ h[ p� j ` kr kfr gg[ k� ] [ d[ t [ �mol co[ j � ] ` og` k[ [ k� ] r g[ k�_ê ` qr pg[ k� l h̀ d�PTJ�qe_[ g�[ g[ k�_eq̀ oej [ � p̀ ] [ c[ e
_l gr j ` k�m̀ j ] r gqe[ k�_[ k�[ g[ k�j ` kv` ] [ ] g[ k�mol f̀ g�q̀ op̀ ] r q�qe_[ g�_eq̀ oej [ À

ee°�AUKTI�KDRJ@S@M@�ADRS@M@�R@K@N�KOL@AOR@SI

@kq[ o[ � gl j ml k` k� r q[ j [ � v[ kc� m̀ ohr � _ej [ pr gg[ k� g` � _[ h[ j � h[ ml o[ k� [ _[ h[ d� gl j r keqe� hr [ o� v[ kc� j ` k` oej [
j [ ka[ [ q�_e� j [ k[ �m̀ j ] r gqe[ k� ] [ ce�gl j ml k` k�eke�m̀ ohr �_e] r [ q�_` kc[ k� j ` h[ j meog[ k� p̀ k[ o[ e�k[ j [ �m̀ p̀ oq[
q̀ ohe] [ q� h̀ kcg[ m� ] ` oq[ k_[ q[ kc[ k�� F l l ch̀ � El oj � g` d[ _eo[ k� v[ kc� j ` j mr kv[ e� qej ` pq[ j mÀ� S` k[ o[ e� k[ j [
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