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N` t ph̀ qq̀ oÃ�Vl hr j ` �II�ç�� � � � �Y` [ o�ek�R̀ sè t

Om̀ kekc�M` pp[ c` �aol j �qd` �C` [ k�[ k_�El r k_ekc�Ceò ^ql o

@p�t ` � ò ah̀ ^q� l k� � � � � Ã� I� [ j �mol r _� l a�qd` � ò j [ og[ ] h̀ � ` k` ocvÃ�ekkl s[ qel kÃ�[ k_
^l hh[ ] l o[ qel k�qd[ q�_` aek` _�qdep�v` [ o�al o�qd` �Fhl ] [ h�H` [ hqd�Ikpqeqr q̀ À�@̂ol pp�hl ^[ h
^l j j r keqè pÃ�k[ qel k[ h�m[ oqk` opdempÃ�[ k_�chl ] [ h�peq̀ pÃ�l r o�a[ ^r hqvÃ�pqr _` kqpÃ�pq[ aaÃ
[ k_� ^l hh[ ] l o[ ql op� ^l kqekr ` _� ql � _` j l kpqo[ q̀ � t d[ q� ep� ml ppe] h̀ � t d` k� mr ] hê
d` [ hqd�ep�_oes` k�] v�^r oel peqvÃ�^l j m[ ppel kÃ�[ k_�[ �^l j j eqj ` kq�ql �ej m[ ^qÀ

Tdep� v` [ oÃ� t ` � ` um[ k_` _� ` um̀ oè kqe[ h� h̀ [ okekc� l mml oqr keqè p� al o� pqr _` kqpÃ
pqò kcqd` k` _� ekq̀ ok[ qel k[ h� m[ oqk` opdempÃ� h[ r k^d` _� k` t � ekeqe[ qes` p� [ q� qd`
ekq̀ op̀ ^qel k� l a� mr ] hê � d` [ hqd� [ k_� [ oqeaêe[ h� ekq̀ hhec` k^` Ã� [ k_� _` ` m̀ k` _� l r o
` kc[ c` j ` kq�ek� ò p̀ [ ô dÃ�qo[ ekekcÃ� [ k_� p̀ osê ` � [ ^ol pp�_es` op̀ �chl ] [ h�^l kq̀ uqpÀ
Td` p̀ � [ ^^l j mhepdj ` kqp� [ ò � [ � q̀ pq[ j ` kq� ql � qd` � _` _ê [ qel k� l a� l r o� ^l j j r keqv
[ k_�ql �qd` �ml t ` o�l a�ekq̀ o_ep̂ emhek[ ov�[ k_�^ol ppç] l o_` o�^l hh[ ] l o[ qel kÀ

@p� t ` � hl l g� [ d` [ _� ql � � � � � Ã� t ` � ò j [ ek� aeoj hv� ^l j j eqq̀ _� ql � [ _s[ k^ekc� chl ] [ h
d` [ hqd�qdol r cd�ekkl s[ qel kÃ�^l hh[ ] l o[ qel kÃ�[ k_�[ �^l j j eqj ` kq�ql �ej mol sekc�d` [ hqd
al o� [ hhÀ� W` � [ ò � ` û eq̀ _� ql � ] r eh_� l k� qdep� j l j ` kqr j Ã� ql � ^l kqekr ` � col t ekc
[ hl kcpe_` �l r o�m[ oqk` op�[ ol r k_�qd` �t l oh_Ã�[ k_�ql �mò m[ ò �qd` �k` uq�c` k` o[ qel k�l a
mr ] hê �d` [ hqd�h̀ [ _` op�ql �[ __ò pp�qd` �^l j mh̀ u�^d[ hh̀ kc` p�l a�l r o�qej ` À

Td[ kg�vl r �al o�] ` ekc�m[ oq�l a�qdep�fl r ok` v�[ k_�al o�vl r o�^l kqekr ` _�pr mml oq�l a�qd`
Fhl ] [ h�H` [ hqd�Ikpqeqr q̀ À

Ij [ k�H[ gej Ã�MCÃ�PdCÃ�MPH
C` [ kÃ�M` h�¦ �Dke_�Zr ^g` oj [ k�Bl hh̀ c` �l a�Pr ] hê �H` [ hqd
El r k_ekc�Ceò ^ql oÃ�Fhl ] [ h�H` [ hqd�Ikpqeqr q̀



Ik�pr j j ` o�� � � � Ã�qd` �Fhl ] [ h�H` [ hqd�Ikpqeqr q̀ �S^dl h[ op�mol co[ j �pr mml oq̀ _�kek`
Ukes` opeqv�l a�@oexl k[ �mr ] hê �d` [ hqd�pqr _` kqp�ek�ej j ` opes` �` um̀ oè kqe[ h�h̀ [ okekc
mh[ ^` j ` kqp�[ ^ol pp�p̀ s` k�ekq̀ ok[ qel k[ h�m[ oqk` o�ekpqeqr qel kpÀ�Tdol r cd�ò p̀ [ ô dÃ
^l j j r keqv�` kc[ c` j ` kqÃ�[ k_�[ mmhè _�mr ] hê �d` [ hqd�mo[ ^qê ` Ã�FHI�S^dl h[ op�t l og` _
[ hl kcpe_` �chl ] [ h�^l hh[ ] l o[ ql op�ql �[ __ò pp�^l j mh̀ u�d` [ hqd�^d[ hh̀ kc` p�o[ kcekc�aol j
kr qoeqel k�[ k_�vl r qd�` j ml t ` oj ` kq�ql �` kseol kj ` kq[ h�d` [ hqdÃ�h̀ [ _` opdem�_` s` hl mj ` kqÃ
[ k_�d` [ hqd�pvpq̀ j p�pqò kcqd` kekcÀ

Tdep�v` [ o�[ hpl �j [ og` _�[ k�ej ml oq[ kq�` um[ kpel k�l a�qd` �mol co[ j �t eqd�qd` �ekqol _r ^qel k�l a
Nl oqdçW` pq�Ukes` opeqv�ek�Sl r qd�@aoê [ �[ p�[ �k` t �m[ oqk` o�peq̀ À�Nl oqdçW` pq�Ukes` opeqv
l aà ò _�j r hqemh̀ Ã�_epqek^q�mh[ ^` j ` kq�l mml oqr keqè pÃ�[ hhl t ekc�pqr _` kqp�ql �` kc[ c` �ek
^l j j r keqvç] [ p̀ _�kr qoeqel k�` _r ^[ qel kÃ�vl r qd�_` s` hl mj ` kqÃ�[ k_�pvpq̀ j p�h̀ [ _` opdem
mol co[ j j ekcÀ�S` s` o[ h�p̂ dl h[ op�_l ^r j ` kq̀ _�[ k_�ò ah̀ ^q̀ _�l k�qd` eo�` um̀ oè k^` p�qdol r cd
pdl oq�se_` l pÃ�t dêd�^[ k�] ` �sè t ` _�] v�^hêgekc�l k�qd` eo�k[ j ` p�] ` hl t À

Ll l gekc�[ d` [ _Ã�t ` �[ ò �` û eq̀ _�ql �^l kqekr ` �col t ekc�qd` �FHI�S^dl h[ op�mol co[ j �ek�� � � �
t eqd�k` t �peq̀ �hl ^[ qel kp�mh[ kk` _�ek�A` hex` Ã�Bl pq[ �Rê [ Ã�Ik_e[ Ã�Rt [ k_[ Ã�[ k_�Uc[ k_[ À
Td` p̀ �k` t �^l hh[ ] l o[ qel kp�t ehh�ar oqd` o�` um[ k_�l mml oqr keqè p�al o�pqr _` kqp�ql �` kc[ c` �ek
j ` [ kekcar hÃ�chl ] [ hhv�col r k_` _�mr ] hê �d` [ hqd�t l og�t deh̀ �pqò kcqd` kekc�hl kcçq̀ oj
ekpqeqr qel k[ h�m[ oqk` opdempÀ

L` [ ok�j l ò �[ ] l r q�qd` �FHI�S^dl h[ op�mol co[ j �[ q�cdeÀ[ oexl k[ À̀_r �l r qò [ ^d�chl ] [ hçd` [ hqdçekpqeqr q̀ çp̂ dl h[ opÀ

Fhl ] [ h�H` [ hqd�Ikpqeqr q̀ �S^dl h[ opÂ�@_s[ k^ekc�H` [ hqd�@̂ ol pp�qd` �Fhl ] `
ek�� � � �

Jl p̀ md�@cl pqqeke
Sv_k`vÃ�@rpqo[ he[

Jr j [ d�@hgd[ e] [ oee
B[ eol Ã�Dcvmq

@k[ dv�È ok[ k_`x
Pl q̂ d̀ apqol l j Ã�Sl rqd�@aoê[

K̀ k_o[ �M[ oqek`x
Sl hl h<Ã�Fr [ q̀ j [ h[

C[ keqx[ �Ml hek[
M̀ uêl �BeqvÃ�M̀ uêl

�M[ oel �Ml o[ h̀p
Pl q̂ d̀ apqol l j Ã�Sl rqd�@aoê[

Jrhe[ k[ �P[ kdl opq
Pl q̂ d̀ apqol l j Ã�Sl rqd�@aoê[

Jrhe[ k[ �S[ h[ x[ o
F[ h[ m[ cl p�Iph[ k_pÃ�D̂ r [ _l o

Bd̀ ovh�V[ h_`x
Pl q̂ d̀ apqol l j Ã�Sl rqd�@aoê[



C` s` hl m̀ _�ek�^l hh[ ] l o[ qel k�t eqd�qd` �Fhl ] [ h�H` [ hqd�Ikpqeqr q̀ �[ k_�qd` �C[ q[ �S^è k^`
Ikpqeqr q̀ Ã�qd` �mol co[ j �ekqol _r ^` _�m[ oqêem[ kqp�ql �^l ò �@I�^l k^` mqp�[ k_�d[ k_pçl k�ql l hp
ò h̀ s[ kq�ql �pr os` ehh[ k^` Ã�al ò ^[ pqekcÃ�oepg�mò _êqel kÃ�[ k_�[ _j ekepqo[ qes` �_` ^epel kç
j [ gekcÀ�S` ppel kp�` j md[ pex` _�` qdê [ h�r p̀ Ã�qo[ kpm[ ò k^vÃ�[ k_�dr j [ k�l s` opecdqÃ
` kpr oekc�m[ oqêem[ kqp�r k_` opql l _�kl q�l khv�dl t �ql �r p̀ �@I�ql l hpÃ�] r q�t d` k�[ k_�t dv�ql
r p̀ �qd` j À

Td` �mol co[ j �_ò t �pqol kc�ekq̀ ò pq�aol j �[ ^ol pp�_ep̂ emhek` p�[ k_�p̀ ^ql opÃ�` û ` ` _ekc
ekeqe[ h�` kol hhj ` kq�` um̀ ^q[ qel kp�[ k_�decdhecdqekc�[ �^h̀ [ o�_` j [ k_�al o�[ ^^` ppe] h̀ Ã�[ mmhè _
@I�qo[ ekekc�t eqdek�mr ] hê �d` [ hqdÀ�P[ oqêem[ kqp�t l og` _�ek�ekq̀ o_ep̂ emhek[ ov�q̀ [ j p�ql �q̀ pq
ò [ hçt l oh_�[ mmhê [ qel kpÃ�ek^hr _ekc�] r eh_ekc�[ k_�` s[ hr [ qekc�@Içml t ` ò _�mr ] hê �d` [ hqd
ql l hp�r pekc�ò [ _ehv�[ s[ eh[ ] h̀ �mh[ qal oj pÀ

Td` �Sr j j ` o�S^dl l h�[ heckp�t eqd�qd` �Bl hh̀ c` Ûp�] ol [ _` o�@I�al o�Pr ] hê �H` [ hqd�Ikeqe[ qes` Ã
t dêd�ek^hr _` p�k` t �^l r op̀ pÃ�ò p̀ [ ô d�` aal oqpÃ�[ k_�^ol ppç̂ [ j mr p�^l hh[ ] l o[ qel kpÀ
Tl c` qd` oÃ�qd` p̀ �` aal oqp�ò ah̀ ^q�[ �col t ekc�^l j j eqj ` kq�ql �mò m[ oekc�qd` �mr ] hê �d` [ hqd
t l ogal ô ` �al o�[ �o[ me_hv�` sl hsekc�_eceq[ h�h[ k_p̂ [ m̀ �[ k_�ql �` kpr oekc�qd[ q�` j ` ocekc
q̀ ^dkl hl cè p�[ ò �r p̀ _�ql �ej mol s` �ml mr h[ qel k�d` [ hqd�ò pml kpe] hv�[ k_�` aà ^qes` hvÀ

Ph[ kp�[ ò �r k_` ot [ v�ql �` um[ k_�ar qr ò �l aà oekcpÃ�] r eh_ekc�l k�qd` �pqol kc�j l j ` kqr j
` pq[ ] hepd` _�ek�� � � � À

Pr ] hê �H` [ hqd�M` ` qp�@oqeaê e[ h�Ik q̀ hhec` k^`

Ik�pr j j ` o�� � � � Ã�qd` �M` h�[ k_�Dke_
Zr ^g` oj [ k�Bl hh̀ c` �l a�Pr ] hê �H` [ hqd
h[ r k^d` _�eqp�ek[ r cr o[ h�Pr ] hê �H` [ hqd�¦ �@I
Sr j j ` o�S^dl l hÃ�[ �al r oç_[ v�ej j ` opes`
qo[ ekekc�_` peck` _�ql �` nr em�pqr _` kqpÃ�a[ ^r hqvÃ
[ k_�mo[ ^qeqel k` op�t eqd�mo[ ^qê [ h�pgehhp�ql
ò pml kpe] hv�[ mmhv�[ oqeaêe[ h�ekq̀ hhec` k^` �ek
mr ] hê �d` [ hqd�mo[ ^qê ` À



Pr ] hê �H` [ hqd�[ k_�@I�Sqr _` kq�Bhr ]

@� k` t � pqr _` kqçh̀ _� @I� [ k_� Pr ] hê � H` [ hqd� Bhr ] � h[ r k^d` _� ek
Nl s` j ] ` oÃ� ekpmeò _� ] v� pqr _` kqp� t dl � m[ oqêem[ q̀ _� ek� qd` � Pr ] hê
H` [ hqd� [ k_� @I� Sr j j ` o� S^dl l h� [ k_� t [ kq̀ _� ql � ^l kqekr ` � ] r eh_ekc
^l j j r keqv� [ k_� pgehhp� ek� qdep� pm[ ^` À� Td` � ^hr ] � t ehh� dl pq� cr ` pq
pm̀ [ g` opÃ�t l ogpdl mpÃ�[ k_�d[ k_pçl k�[ ^qeseqè p�al ^r p̀ _�l k�ò [ hçt l oh_
mr ] hê �d` [ hqd�^d[ hh̀ kc` pÀ�R̀ [ _�qd` �ar hh�pql ov�d` ò À��

Fhl ] [ h�Ehr �Vè t �Sm[ og�Pol co[ j �� � � � �Bl dl oq�

P[ rhek[ �Bl hl j ] l
PdC�Sqr_`kq�ek�Dme_` j el hl cv

S̀ r kcdl l k� K̄̀ hhv°�L̀ `Ã
PdC�Sqr_`kq�ek�Ael pq[ qepqêp

Rl v[ ke�S[ d[
PdC�Sqr_`kq�ek�Dkseol kj ` kq[ h�

H̀ [ hqd�Ŝ èk `̂ p

Fhl ] [ h�Ehr �Vè t �Sm[ ogÂ�@_s[ k^ekc�Ceceq[ h�Dme_` j el hl cv

Ik�� � � � Ã�qd` �Fhl ] [ h�H` [ hqd�Ikpqeqr q̀ �h[ r k^d` _�qd` �p̀ ^l k_�^l dl oq�l a�Fhl ] [ h�Ehr �Vè t �Sm[ og� F̄EV�Sm[ og°Ã
[ �v` [ oçhl kcÃ�pqr _` kqç̂ ` kq̀ ò _�mol co[ j �_` peck` _�ql �[ _s[ k^` �_eceq[ h�` me_` j el hl cv�ò p̀ [ ô d�t deh̀
pqò kcqd` kekc�qd` �ò [ hçt l oh_�ej m[ ^q�l a�qd` �Fhl ] [ h�Ehr �Vè t �mh[ qal oj À

Os` o�[ ��� çj l kqd�m̀ oel _Ã�FEV�Sm[ og�p̂ dl h[ op�h̀ _�ek_` m̀ k_` kqÃ�a[ ^r hqvçj ` kql ò _�mol f̀ ^qp�al ^r p̀ _�l k
m[ oqêem[ ql ov�pr os` ehh[ k^` Ã�ekahr ` kx[ �al ò ^[ pqekcÃ�[ k_�pvpq̀ j p�ekkl s[ qel kÀ�Td` eo�t l og�` umhl ò _�dl t �@IÃ
` kseol kj ` kq[ h�_[ q[ Ã�[ k_�^l j j r keqvçc` k` o[ q̀ _�d` [ hqd�peck[ hp�^[ k�pr mml oq�` [ ohè o�_` q̀ ^qel kÃ�ej mol s`
al ò ^[ pqekc�[ ^^r o[ ^vÃ�[ k_�pqò kcqd` k�mr ] hê �d` [ hqd�_` ^epel kçj [ gekc�[ q�hl ^[ h�[ k_�k[ qel k[ h�h̀ s` hpÀ�@
j [ fl o�j eh̀ pql k` �al o�qd` �^l dl oq�t [ p�mò p̀ kqekc�qd` eo�ò p̀ [ ô d�[ q�qd` �Dme_` j ê p�X�Bl kà ò k^` �ek�S[ k
Cè cl Ã�pd[ oekc�aek_ekcp�[ hl kcpe_` �h̀ [ _ekc�` um̀ oqp�ek�_eceq[ h�` me_` j el hl cv�[ k_�ekà ^qel r p�_ep̀ [ p̀
j l _` hekcÀ

Ar eh_ekc�l k�qdep�j l j ` kqr j Ã�[ mmhê [ qel kp�[ ò �kl t �l m̀ k�al o�qd` �qdeo_�FEV�Sm[ og�^l dl oqÀ�Td` �� � � � �^v^h̀
ek^hr _` p�k` t �mol f̀ ^q�ql mêp�qd[ q�ò ah̀ ^q�qd` �mol co[ j Ûp�^l kqekr ` _�col t qd�[ k_�` sl hsekc�ej m[ ^qÃ�ek^hr _ekc
FEV�@̂qes[ q̀ Ã�FEV�@ZBOVIC�TXTÃ�[ k_�FEV�M[ k[ c` j ` kqÀ�Tdol r cd�qd` p̀ �l mml oqr keqè pÃ�FEV�Sm[ og
^l kqekr ` p�ql �p̀ os` �[ p�[ �mem̀ hek` �al o�qo[ ekekc�co[ _r [ q̀ �pqr _` kqp�ek�_eceq[ h�` me_` j el hl cvÃ�[ mmhè _�_[ q[
[ k[ hvpepÃ�[ k_�pr os` ehh[ k^` �mh[ qal oj �l m̀ o[ qel kpÃ�t deh̀ �^l kqoe] r qekc�ql �mr ] hê �d` [ hqd�mò m[ ò _k` pp�[ k_
ekkl s[ qel kÀ

L` [ ok�j l ò �[ ] l r q�qd` �FEV�Sm[ og�mol co[ j �[ k_�^r oò kq�l mml oqr keqè p�d` ò À�



Dk_ekc�P[ k_` j ê p�@̂ [ _` j vÂ�Ar eh_ekc�Fhl ] [ h�B[ m[ ^eqv�al o�D[ ohv�C` q̀ ^qel k

Ik�� � � � Ã�qd` �Fhl ] [ h�H` [ hqd�Ikpqeqr q̀ �[ _s[ k^` _�[ �j [ fl o�k` t �chl ] [ h�ekeqe[ qes` �t eqd�qd` �h[ r k^d�l a�qd` �Dk_ekc
P[ k_` j ê p�@̂ [ _` j vÃ�[ �qo[ ekekc�mh[ qal oj �_` _ê [ q̀ _�ql �pqò kcqd` kekc�` [ ohv�_ep̀ [ p̀ �_` q̀ ^qel k�[ k_
m[ k_` j ê �mò s` kqel k�t l oh_t e_` À

Fol r k_` _�ek�_` ^[ _` p�l a�ò [ hçt l oh_�ej mh̀ j ` kq[ qel k�` um̀ oè k^` Ã�qd` �@̂ [ _` j v�al ^r p̀ p�l k�[ mmhè _
pr os` ehh[ k^` Ã�_[ q[ �ekq̀ omò q[ qel kÃ�[ k_�l r q] ò [ g�ò pml kp̀ À�Iqp�qo[ ekekc�j l _` h�` j md[ pex` p�` um̀ oè kqe[ h
h̀ [ okekcÃ�[ hhl t ekc�m[ oqêem[ kqp�ql �` kc[ c` �_eò ^qhv�t eqd�l m̀ o[ qel k[ h�_ep̀ [ p̀ �pr os` ehh[ k^` �pvpq̀ j p�r p̀ _�ek
ò [ h�mr ] hê �d` [ hqd�p̀ qqekcpÀ�Tdep�[ mmol [ ^d�d` hmp�] oe_c` �qd` �c[ m�] ` qt ` ` k�qd` l ov�[ k_�mo[ ^qê ` �[ k_�` nr emp
h̀ [ ok` op�t eqd�mo[ ^qê [ h�pgehhp�ql �_` q̀ ^qÃ�[ pp̀ ppÃ�[ k_�ò pml k_�ql �` j ` ocekc�d` [ hqd�qdò [ qpÀ

Td` � Dk_ekc� P[ k_` j ê p� @̂ [ _` j v� ò ah̀ ^qp� [ � col t ekc� ^l j j eqj ` kq� ql � qo[ kph[ qekc� mol s` k
pr os` ehh[ k^` � ql l hp� [ k_� chl ] [ h� d` [ hqd� ` um̀ oqep̀ � ekql � [ ^^` ppe] h̀ Ã� decdçej m[ ^q� qo[ ekekc� al o� mr ] hê
d` [ hqd�mol à ppel k[ hpÀ�Av�^l j ] ekekc� [ mmhè _� h̀ [ okekcÃ�chl ] [ h�m[ oqk` opdempÃ� [ k_� l m̀ o[ qel k[ h�_[ q[
pvpq̀ j pÃ� qd` � @̂ [ _` j v� ep� mò m[ oekc� ^r oò kq� [ k_� ar qr ò � h̀ [ _` op� ql � pqò kcqd` k� m[ k_` j ê
mò m[ ò _k` pp�[ q�hl ^[ hÃ�k[ qel k[ hÃ�[ k_�chl ] [ h�h̀ s` hpÀ

� � � � �Dkc[ c` j ` kq�Hecdhecdqp

L` _� [ mmhè _�qo[ ekekc� l k�m[ oqêem[ ql ov�pr os` ehh[ k^` � [ k_� ` [ ohv�_ep̀ [ p̀ �_` q̀ ^qel k�qdol r cd
ekq̀ o[ ^qes` �t l ogpdl mp�t eqd�aè h_�` me_` j el hl cepqp�[ k_�mr ] hê �d` [ hqd�mo[ ^qeqel k` op
Bl kqoe] r q̀ _� ` um̀ oqep̀ � ql � Ok` � H` [ hqd� mò m[ ò _k` pp� ` aal oqp� qdol r cd� ^l hh[ ] l o[ qes`
` ù ô ep̀ p�t eqd�mr ] hê �d` [ hqd�[ c` k^è p
C` hes` ò _�h̀ ^qr ò p�[ k_�p̀ j ek[ op�l k�m[ k_` j ê �mò s` kqel k�[ k_�pr os` ehh[ k^` �al o�pqr _` kqp
[ k_�d` [ hqd�mol à ppel k[ hp�ek�[ ^[ _` j ê �[ k_�ekq̀ ok[ qel k[ h�p̀ qqekcp
@_s[ k^` _�chl ] [ h�m[ oqk` opdemp�[ k_�ekpqeqr qel k[ h�sepe] eheqv�] v�ò mò p̀ kqekc�qd` �Ukes` opeqv�l a
@oexl k[ �ek�pqo[ q̀ cê �^l ks` kekcp�al ^r p̀ _�l k�m[ k_` j ê �mò m[ ò _k` pp

L` [ ok�j l ò �[ ] l r q�qd` �Dk_ekc�P[ k_` j ê p�@̂ [ _` j v�[ k_�eqp�mol co[ j p�[ q
` k_ekcm[ k_` j ê p[ ^[ _` j vÀ[ oexl k[ À̀_r

S@EDTYNDT�Eè h_�Dme_` j el hl cv�R̀ cel k[ h�M` ` qekc�í
Kr [ h[ �Lr j mr o

@CHS�Ok` �H` [ hqd�T[ ] h̀ ql m�Du` ô ep̀ �ç
Pdl ` keu



CoÀ�Sj l hekpge�ep� [ �chl ] [ h� h̀ [ _` o�ek� ` me_` j ê
[ k_� m[ k_` j ê � mò s` kqel k� [ k_� [ � mel k` ` o� ek
m[ oqêem[ ql ov� _ep̀ [ p̀ � pr os` ehh[ k^` À� Hep� t l og
d[ p�d` hm̀ _�pd[ m̀ �ekkl s[ qes` �[ mmol [ ^d` p�ql
` [ ohv� l r q] ò [ g� _` q̀ ^qel k� [ k_� Ok` � H` [ hqd
^l hh[ ] l o[ qel kÃ� ekal oj ekc� mr ] hê � d` [ hqd
mo[ ^qê ` � [ ^ol pp� _es` op̀ � chl ] [ h� ^l kq̀ uqpÀ
Tdol r cd� qd` � Dk_ekc� P[ k_` j ê p� @̂ [ _` j vÃ
d` � ] oekcp� _` ` m� ` um̀ oqep̀ � ek� qo[ kph[ qekc
pr os` ehh[ k^` �ekkl s[ qel k�ekql �mo[ ^qê [ h�qo[ ekekc
qd[ q� pqò kcqd` kp� mò m[ ò _k` pp� [ k_
ò pml kp̀ À

MpÀ� Cese� ep� [ � chl ] [ h� d` [ hqd� mo[ ^qeqel k` o� [ k_
qo[ ek` o� t eqd� ` uq̀ kpes` � ` um̀ oè k^` �_` peckekc
[ k_� ej mh̀ j ` kqekc� m[ oqêem[ ql ov� pr os` ehh[ k^`
pvpq̀ j pÀ� H` o� t l og� al ^r p̀ p� l k� ^[ m[ ^eqvç
] r eh_ekcÃ�[ mmhè _�qo[ ekekcÃ�[ k_�qd` �ekq̀ co[ qel k
l a� ^l j j r keqvçc` k` o[ q̀ _� _[ q[ � ekql � mr ] hê
d` [ hqd� _` ^epel kçj [ gekcÀ� @q� qd` � @̂ [ _` j vÃ
pd` � mh[ vp� [ � ^` kqo[ h� ol h̀ � ek� pd[ mekc
` um̀ oè kqe[ h� h̀ [ okekc� mol co[ j p� qd[ q� mò m[ ò
mo[ ^qeqel k` op� ql � _` q̀ ^q� [ k_� ò pml k_� ql
` j ` ocekc�d` [ hqd�qdò [ qpÀ

M[ og�Sj l hekpgeÃ�MCÃ�MPH
Dù r̂qes̀ �Ceò ^ql o

Dk_ekc�P[ k_` j êp�@̂[ _` j v

Nl j eq[ �C[ seÃ�MSPH
Pol co[ j p�[ k_�Om̀o[ qel kp�Ceò ^ql o

Dk_ekc�P[ k_` j êp�@̂[ _` j v

L̀ [ _` opdem�Coesekc�qd` �Dk_ekc�P[ k_` j êp�@̂[ _` j v

Td̀ �Dk_ekc�P[ k_` j êp�@̂[ _` j v�ep�h̀_�] v�chl ] [ h�`um̀oqp�ek�m[ oqêem[ ql ov�pros̀ ehh[ k `̂Ã�Ok` �H̀ [ hqdÃ�[ k_
m[ k_` j ê�mò m[ ò _k`ppÃ�] oekcekc�_` [̂ _`p�l a�`um̀oèk `̂ �[ ^ol pp�ò p̀ [ ô dÃ�ej mh̀ j ` kq[ qel kÃ�qo[ ekekcÃ�[ k_

ml hêvÀ

Tl c`qd̀ oÃ�@̂[ _` j v�h̀ [ _`opdem�ep�d̀ hmekc�ml peqel k�qd̀ �Ukes̀ opeqv�l a�@oexl k[ �[ p�[ �chl ] [ h�dr ] �al o
m[ k_` j ê�mò m[ ò _k`pp�qo[ ekekcÃ�[ mmhè_�pros̀ ehh[ k `̂Ã�[ k_�Ok` �H̀ [ hqd� l̂ hh[ ] l o[ qel kÀ



Ik q̀ ok[ qel k [ h�Sqr _` kqp�[ q�MDZBOPH

Cr oekc�qd` �� � � � �ql �� � � � �[ ^[ _` j ê �v` [ oÃ�MDZBOPH�t ` ĥ l j ` _�[ mmol uej [ q̀ hv�� � �ekq̀ ok[ qel k[ h�pqr _` kqp
[ ^ol pp� [ hh� _` cò ` � h̀ s` hpÀ� Ik� @moehÃ� qd` � Fhl ] [ h� H` [ hqd� Ikpqeqr q̀ � dl pq̀ _� [ k� l m̀ k� dl r p̀ � al o� ekq̀ ok[ qel k[ h
pqr _` kqp�[ k_�[ hr j ke�l a�FHI�mol co[ j p�ql �^l kk` ^qÃ�h̀ [ ok�[ ] l r q�FHI�ò pl r ô ` pÃ�[ k_�c` q�ql �gkl t �qd` �q̀ [ j À�Iq
t [ p� [ � j ` [ kekcar h� l mml oqr keqv�ql � t ` ĥ l j ` � pqr _` kqp�aol j � [ � t e_` �o[ kc` � l a� ^l r kqoè p� [ k_� ] [ ^gcol r k_pÃ
ek^hr _ekc�pqr _` kqp�aol j �J[ m[ kÃ�S[ r _e�@o[ ] e[ Ã�[ k_�Fd[ k[ Ã�[ hl kc�t eqd�l qd` op�t dl �d[ s` �m[ oqêem[ q̀ _�ek�FHI
mol co[ j p�ek�mò sel r p�v` [ opÀ
Ikq̀ ok[ qel k[ h�pqr _` kqp�] oekc�chl ] [ h�m̀ opm̀ ^qes` pÃ�hes` _�` um̀ oè k^` Ã�[ k_�[ �] ò [ _qd�l a�e_` [ p�qd[ q�pqò kcqd` k
l r o� h̀ [ okekc� ^l j j r keqv� [ k_� ` koêd� mr ] hê � d` [ hqd� qo[ ekekcÀ� @q� FHIÃ� t ` � [ ò � mol r _� ql � ^` h̀ ] o[ q̀ � qd` eo
^l kqoe] r qel kp�[ k_�ql �p̀ os` �[ p�[ �pr mml oqes` �mh[ ^` �t d` ò �pqr _` kqp�à ` h�t ` ĥ l j ` _Ã�^l kk` ^q̀ _Ã�[ k_�[ ] h̀ �ql
aek_�cr e_[ k^` �[ p�qd` v�k[ sec[ q̀ �qd` eo�[ ^[ _` j ê �fl r ok` v�a[ o�aol j �dl j ` À

� � � � �Vepeqekc�S^dl h[ oÂ�M[ ej l l k[ �Kd[ he_
W` � [ ò � mol r _� ql � ^l kqekr ` � l r o� m[ oqk` opdem� t eqd� qd` � Ukes` opeqv� l a� Lej ` oêg� ek
Iò h[ k_�qdol r cd�[ k�[ kkr [ h�p̂ dl h[ o�` û d[ kc` �qd[ q�pr mml oqp�pdl oqçq̀ oj Ã�[ mmhè _
ò p̀ [ ô d� [ k_� mol à ppel k[ h� h̀ [ okekcÀ� Ik� @moeh� � � � � Ã� t ` � t ` ĥ l j ` _� M[ ej l l k[
Kd[ he_Ã� [ � M[ pq̀ o� l a� S^è k^` � ek� Pr ] hê � H` [ hqd� pqr _` kqÃ� al o� [ � j l kqdçhl kc
mh[ ^` j ` kq�t eqd�qd` �Tr ^pl k�Eeò �C` m[ oqj ` kq� T̄EC°À
Cr oekc�d` o�qej ` �ek�Tr ^pl kÃ�M[ ej l l k[ �al ^r p̀ _�l k�j ` kq[ h�d` [ hqd�mol j l qel k�[ k_
t ` hhk` pp� [ j l kc� aeopq� ò pml k_` opÀ� H` o� ` um̀ oè k^` � ek^hr _` _� oe_` ç[ hl kcp� t eqd
aeò aecdq̀ op� [ k_� TECÛp� TB� � k[ sec[ ql opÃ� l ] p̀ os[ qel kp� ek� _epm[ q̂ dÃ� [ k_
` kc[ c` j ` kq�t eqd�hl ^[ h�t ` hhk` pp�ekeqe[ qes` pÀ�@p�m[ oq�l a�d` o�mh[ ^` j ` kqÃ�pd` �[ hpl
ekqol _r ^` _�HUFSª HOMDÃ�[ k�[ t [ o_çt ekkekc�mol f̀ ^q�_` s` hl m̀ _�ek�Iò h[ k_�qd[ q
pr mml oqp� a[ j ehv� j ` j ] ` op� ek� ò ^l ckexekc� pqò pp� [ k_� d[ sekc� pr mml oqes`
^l ks` op[ qel kp� t eqd� qd` eo� aeò aecdq̀ o� hl s` _� l k` pÀ� W` � [ ò � ` û eq̀ _� [ ] l r q� qd`
ml q̀ kqe[ h� al o� qdep� t l og� ql � ekal oj � [ k_� pqò kcqd` k� l kcl ekc� aeopq� ò pml k_` o
t ` hhk` pp�` aal oqp�[ q�TECÀ

R̀ [ _�j l ò �[ ] l r q�M[ ej l l k[ Ûp�` um̀ oè k^` �d` ò À�

Fhl ] [ h�@hr j ke�Sml qhecdqÂ�Nl oegl �T[ j [ oeÃ�PHCÃ�MPH
Ik�M[ v� � � � � Ã�Nl oegl �T[ j [ oeÃ�PdCÃ�MPHÃ�co[ _r [ q̀ _�aol j �qd` �Ukes` opeqv� l a
@oexl k[ � t eqd� [ �PdC�ek�Dme_` j el hl cv� r k_` o�qd` � j ` kql opdem� l a�a[ ^r hqv�^d[ eo
CoÀ�K[ ^` v�DokpqÀ�H` o�_epp̀ oq[ qel k�` umhl ò _�qd` �ekq̀ o[ ^qel kp�] ` qt ` ` k� t [ q̀ oÃ
p[ keq[ qel kÃ� [ k_� dvcè k` � ¯W@SH°� ^l k_eqel kp� [ k_� j l pnr eql � _vk[ j ê p� ek
t ` pq̀ ok� K` kv[ Ã� [ k_� t d[ q� qd` p̀ � ^l j ] ek` _� a[ ^ql op� j ` [ k� al o� _e[ ood` [ h
_ep̀ [ p̀ �[ k_�j l pnr eql ç] l ok` �_ep̀ [ p̀ �oepgÀ�Nl oegl �^l k_r ^q̀ _�aè h_�ò p̀ [ ô d
ek�K` kv[ �aol j �Jr hv�� � � � �qdol r cd�@moeh�� � � � Ã�^l kqoe] r qekc�s[ hr [ ] h̀ �ekpecdqp
[ q�qd` �ekq̀ op̀ ^qel k�l a�` kseol kj ` kq[ h�d` [ hqd�[ k_�ekà ^qel r p�_ep̀ [ p̀ À

Ooecek[ hhv�aol j �J[ m[ kÃ�Nl oegl �` [ ok` _�d` o�MPH�ek�Ikq̀ ok[ qel k[ h�H` [ hqd�aol j
N[ c[ p[ ge�Ukes` opeqv�[ k_�] oekcp�[ __eqel k[ h�chl ] [ h�` um̀ oè k^` �qdol r cd�mr ] hê
d` [ hqd�sl hr kq̀ ` oekc�ek�Hl k_r o[ p� [ k_�Td[ eh[ k_À�W` � [ ò �mol r _�ql �^` h̀ ] o[ q̀
d` o� [ ^^l j mhepdj ` kqp� [ k_�hl l g�al ot [ o_�ql � p̀ ` ekc�qd` �^l kqekr ` _�ej m[ ^q� l a
d` o�t l ogÀ�Bl kco[ qr h[ qel kpÃ�Nl oegl Æ



Fhl ] [ h�H̀ [ hqd�@hhe[ k^` �̄ FH@°�Sqr _` kq�Bhr ]

MDZBOPH�@t [ o_`_�TIPH�Fhl ] [ h�Fo[ kq�ql �Dh̀s[ q̀ �Pr ] hê�H̀ [ hqd�Vepe] eheqv
×L̀ _�] v�pqr_`kqpÀ�Arehq�al o� l̂ j j r keqv�ej m[ ^qÀØ

Td` �MDZBOPH�t [ p�[ t [ o_` _�qd` �Rè c` hj [ k�Tdep�Ip�Pr ] hê �H` [ hqd�¯TIPH°�Fhl ] [ h�Fo[ kq�ek�E[ hh�� � � � Ã
pr mml oqekc� [ �qt l çv` [ o� ` aal oq�ql � ` h̀ s[ q̀ �qd` �sepe] eheqv� l a�mr ] hê �d` [ hqd� [ ^ol pp� l r o�^[ j mr p� [ k_�ek�qd`
] ol [ _` o� ^l j j r keqvÀ� Tdep� ò ^l ckeqel k� ò ah̀ ^qp� MDZBOPHÛp� ^l kqekr ` _� ^l j j eqj ` kq� ql � pqr _` kqçh̀ _
ekkl s[ qel kÃ�^l j j r keqv�` kc[ c` j ` kqÃ�[ k_�` um[ k_ekc�qd` �ò [ ^d�l a�mr ] hê �d` [ hqd�j ` pp[ cekcÀ

Td` � ekeqe[ qes` Ã� qeqh̀ _� Dum[ k_ekc� Pr ] hê � H` [ hqd� Hl oexl kpÂ� Dkc[ cekc� Sqr _` kqpÃ� Ikpmeoekc� Fhl ] [ h
@̂qel kÃ� t [ p� l oecek[ hhv� _` s` hl m̀ _� ] v� L[ _v� CÀ� DhheÃ� MPHÃ� [ k_� ep� kl t � ] ` ekc� ^[ ooè _� al ot [ o_� ] v� Ml k
L[ ^` [ Ã�MPH�pqr _` kq�[ k_�TIPH�Fhl ] [ h�Sqr _` kq�@j ] [ pp[ _l oÀ�Sr mml oq̀ _�] v�qd` �Fhl ] [ h�H` [ hqd�@hhe[ k^`
F̄H@°�[ k_�qd` �Fhl ] [ h�H` [ hqd�Ikpqeqr q̀ Ã�qd` �mol f̀ ^q�t ehh�decdhecdq�chl ] [ h�mr ] hê �d` [ hqd�^d[ hh̀ kc` p�[ k_
pl hr qel kp�qdol r cd� [ �k` t �ml _^[ pq� p̀ oè pÃ� l kç̂ [ j mr p� [ t [ ò k` pp�` s` kqpÃ�[ k_�ekq̀ o[ ^qes` � t l ogpdl mpÀ
Td` � ` aal oq� t ehh� [ hpl � pqò kcqd` k� m[ oqk` opdemp� t eqd� ekq̀ ok[ qel k[ h� ekpqeqr qel kp� ql � ] ol [ _` k� ej m[ ^q� [ k_
^l kk` ^q�pqr _` kqp�ql �chl ] [ h�mr ] hê �d` [ hqd�m̀ opm̀ ^qes` pÀ

W` � hl l g� al ot [ o_� ql � pd[ oekc� j l ò � [ p� qdep� t l og� col t p� [ k_� ekpmeò p� k` t � t [ vp� al o� pqr _` kqp� [ k_
^l j j r keqè p�ql �` kc[ c` �t eqd�mr ] hê �d` [ hqdÀ

Sqr_`kqp�` kc[ c` �ek�_ep̂ rppel k�_roekc�[ �ò `̂ kq
Fhl ] [ h�H̀ [ hqd�@hhe[ k `̂ �` s̀ kq�al r̂ p̀ _�l k�mr ] hê

d̀ [ hqd�h̀ [ _`opdem�[ k_�chl ] [ h�` kc[ c` j ` kqÀ

Ml k�L[ `̂ [ Ã�MPH�pqr_`kq�[ k_�TIPH�Fhl ] [ h
Sqr_`kq�@j ] [ pp[ _l oÃ�ep�h̀ [ _ekc�qd̀

ej mh̀ j ` kq[ qel k�l a�qd̀ �TIPH�Fhl ] [ h�Fo[ kq
ekeqe[ qes̀ À



Ik�pr j j ` o�� � � � Ã�qd` �Fhl ] [ h�H` [ hqd�Ikpqeqr q̀ �dl pq̀ _�qd` �aeaqd�^l dl oq�l a�qd` �Yl r kc�Fhl ] [ h�L` [ _` op�Pol co[ j Ã�[ k
ej j ` opes` �` um̀ oè k^` �_` peck` _�ql �ekqol _r ^` �decd�p̂ dl l h�pqr _` kqp�ql �mr ] hê �d` [ hqdÃ�qd` �d` [ hqd�p̂ è k^` pÃ�[ k_
qd` �ol h̀ �l a�p̂ è kqeaê �eknr eov�ek�[ __ò ppekc�ò [ hçt l oh_�^d[ hh̀ kc` pÀ�Oaà ò _�ek�m[ oqk` opdem�t eqd�qd` �Dkseol kj ` kqÃ
Duml pr ò �S^è k^` Ã�[ k_�Repg�@pp̀ ppj ` kq�B` kq̀ o�¯DSR@B°Ã�qd` �mol co[ j �t ` ĥ l j ` _��� �pqr _` kqp�aol j �[ ^ol pp
@oexl k[ �[ k_�] ` vl k_�ql �qd` �Ukes` opeqv�l a�@oexl k[ �^[ j mr pÀ

Fr e_` _�] v�qdep�v` [ oÛp�qd` j ` Ã�Pr ] hê �H` [ hqd�Mvpq̀ oè pÂ�S^è k^` �spÀ�MvqdpÃ�pqr _` kqp�` kc[ c` _�ek�d[ k_pçl k
h[ ] l o[ ql ov�eks` pqec[ qel kpÃ�^[ j mr p�` umhl o[ qel kÃ�[ k_�^l hh[ ] l o[ qes` �ò p̀ [ ô d�mol f̀ ^qpÀ�Wl ogekc�[ hl kcpe_` �a[ ^r hqvÃ
co[ _r [ q̀ �pqr _` kqpÃ�[ k_�sl hr kq̀ ` o�j ` kql opÃ�m[ oqêem[ kqp�q̀ pq̀ _�^l j j l k�mr ] hê �d` [ hqd�j vqdp�r pekc�p̂ è kqeaê
j ` qdl _pÃ�c[ ekekc�` [ ohv�` uml pr ò �ql �h[ ] l o[ ql ov�ò p̀ [ ô dÃ�_[ q[ �[ k[ hvpepÃ�[ k_�` se_` k^` ç] [ p̀ _�ò [ pl kekcÀ

Td` �mol co[ j �[ hpl �` j md[ pex` _�^l j j r kê [ qel k�[ k_�^ò [ qeseqv�[ p�^l ò �mr ] hê �d` [ hqd�pgehhpÀ�Tdol r cd�qd` �@oq�[ p�[
Vl ê ` �al o�Pr ] hê �H` [ hqd�ekeqe[ qes` Ã�pqr _` kqp�` umhl ò _�dl t �pql ovq̀ hhekc�[ k_�sepr [ h�` umò ppel k�^[ k�] ` �r p̀ _�ql
^l j j r kê [ q̀ �p̂ è k^` �[ k_�mol j l q̀ �d` [ hqdÃ�mò p̀ kqekc�] l qd�qd` eo�ò p̀ [ ô d�aek_ekcp�[ k_�^ò [ qes` �t l og�_r oekc�[
^r hj ek[ qekc�pqr _` kq�pdl t ^[ p̀ �al o�a[ j ehè p�[ k_�^l j j r keqv�cr ` pqpÀ

Td` �Yl r kc�Fhl ] [ h�L` [ _` op�Pol co[ j �ò ah̀ ^qp�FHIÛp�^l j j eqj ` kq�ql �` [ ohv�` kc[ c` j ` kqÃ�ek^hr pes` �[ ^^` pp�ql
d` [ hqd�` _r ^[ qel kÃ�[ k_�qd` �_` s` hl mj ` kq�l a�ar qr ò �mr ] hê �d` [ hqd�h̀ [ _` opÀ�W` �[ ò �co[ q̀ ar h�ql �qd` �m[ oqk` opÃ
sl hr kq̀ ` opÃ�[ k_�pr mml oq̀ op�t dl �d` hm�j [ g` �qdep�mol co[ j �ml ppe] h̀ �` [ ^d�v` [ oÀ�@p�t ` �mò m[ ò �al o�[ kl qd` o
` û eqekc�pr j j ` o�l a�` umhl o[ qel kÃ�[ mmhê [ qel kp�al o�qd` �Sr j j ` o�� � � � �mol co[ j �t ehh�l m̀ k�ek�È ] or [ ov�� � � � À

Yl r kc�Fhl ] [ h�L` [ _` op�Pol co[ j Â�Ikpmeoekc�qd` �N` uq�F` k` o[ qel k

Sqr _` kq�Sml qhecdqÂ�A` dek_�qd` �S^` k` p�[ q�FHI

YFLP�� � � � �Sqr_`kqp�[ k_�Sq[ aa Sqr_`kq�mò p̀ kqekc�d̀ o�[ oq�mol f̀ ^q

@� Tr ^pl k� k[ qes` � [ k_� oepekc� fr kel oÃ� @h̀ ue[ � Veceh� d[ p� ] ` ` k� [ � s[ hr ` _� j ` j ] ` o� l a� qd` � Fhl ] [ h
H` [ hqd�Ikpqeqr q̀ �al o�j l ò �qd[ k�[ �v` [ oÃ�pr mml oqekc�] l qd�qd` �FHI�q̀ [ j �[ k_�qd` �Bl hh̀ c` �l a�Pr ] hê
H` [ hqd� @hr j ke� @aa[ eop� q̀ [ j À� Sd` � [ ppepqp� t eqd� _[ vçql ç_[ v� [ _j ekepqo[ qes` � q[ pgp� [ k_� ep� [
_` m̀ k_[ ] h̀ �d` hmekc�d[ k_�t eqd�` s` kq�mh[ kkekc�[ k_�l kçpeq̀ �pr mml oqÀ�@h̀ ue[ �d[ p�[ hpl �mh[ v` _�[
g` v� ol h̀ � ek� d` hmekc� ^l l o_ek[ q̀ � qd` � Yl r kc� Fhl ] [ h� L` [ _` op� Pol co[ j � l s` o� qd` � m[ pq� qt l
pr j j ` opÀ
@h̀ ue[ �pd[ ò pÃ�×I�` kfl v�t l ogekc�l k�mol f̀ ^qp�heg` �` s` kq�mh[ kkekc�[ k_�^l j j r kê [ qel kpÃ�t d` ò �I
^[ k� p̀ ` � qd` � _eò ^q� ej m[ ^q� l a� l r o� ` aal oqp� [ k_� h̀ [ ok� aol j � mol à ppel k[ hp� t dl � [ ò � m[ ppel k[ q̀
[ ] l r q�chl ] [ h�d` [ hqdÀ�Mv�a[ sl oeq̀ �m[ oq� l a�qd` �Yl r kc�Fhl ] [ h�L` [ _` op�mol co[ j �ep� p̀ ` ekc�dl t
qej ` � pm̀ kq� ek� qd` � h[ ] � [ k_� _r oekc� h̀ ^qr ò p� ^[ k� pm[ og� [ k� ekq̀ ò pq� al o� qd` � pqr _` kqp� ek� mr ] hê
d` [ hqdÀ� IqÛp� ò t [ o_ekc� ql � t [ q̂ d� pqr _` kqp� j [ g` � ^l kk` ^qel kp� ] ` qt ` ` k� t d[ q� qd` vÛò � h̀ [ okekc
[ k_�ò [ hçt l oh_�d` [ hqd�eppr ` pÃ�l aq̀ k�al o�qd` �aeopq�qej ` À�A` ekc�m[ oq�l a�qd[ q�h̀ [ okekc�fl r ok` v�ep�] l qd
j l qes[ qekc�[ k_�j ` [ kekcar hÀØ



Pl pq_l ^ql o[ h�R̀ p̀ [ ô d�@ppl ^e[ q̀ Â�Yr kJe[ �Y[ kc

@oqp�al o�H̀ [ hqd�[ k_�Ẁ hhk` pp�Ikeqe[ qes` �̄ @HWI°

Ik�� � � � Ã�qd` �Fhl ] [ h�H` [ hqd�Ikpqeqr q̀ �t ` ĥ l j ` _�Yr kJe[ �Y[ kcÃ�PdCÃ�[ �t ` hhk` pp�p̂ dl h[ o
t dl p̀ � t l og� ` umhl ò p�dl t � j l s` j ` kqç] [ p̀ _� [ k_� [ oqpç] [ p̀ _�mo[ ^qê ` p� ^[ k�pr mml oq
d` [ hqd� mol j l qel k� [ k_� _ep̀ [ p̀ � mò s` kqel k� [ ^ol pp� _es` op̀ � ml mr h[ qel kpÀ� CoÀ� Y[ kcÛp
t l og�ep�col r k_` _�ek�d` [ hqdv� [ cekc� [ k_�_` j ` kqe[ �mò s` kqel kÃ� [ k_�pd` � ] oekcp�_` ` m
` um̀ oè k^` �ek� q̀ [ ^dekc�_[ k^` Ã�T[ e�BdeÃ�[ k_�vl c[ �ek� ] l qd�^l j j r keqv� [ k_� [ ^[ _` j ê
p̀ qqekcpÀ

CoÀ� Y[ kc� [ hpl � ^l kqoe] r q̀ p� ql � pqr _` kq� h̀ [ okekc� qdol r cd� FHI� � � � �� � � Ã� Bò [ qes`
W` hhk` ppÂ�Td` �Rl h̀ �l a�@oqp�ek�Pr ] hê �H` [ hqdÃ�t dêd�` u[ j ek` p�qd` �ekq̀ op̀ ^qel k�l a�[ oqpÃ
t ` hhç] ` ekcÃ� [ k_� mr ] hê � d` [ hqd� mo[ ^qê ` À� Tdol r cd� d` o� ò p̀ [ ô d� [ k_� q̀ [ ^dekcÃ� pd` � ep
d` hmekc�` um[ k_�dl t �t ` �qdekg�[ ] l r q�mò s` kqel kÃ�ò pehè k^` Ã�[ k_�t dl h̀ çm̀ opl k�d` [ hqdÀ

R̀ [ _�j l ò �[ ] l r q�Yr kJe[ �[ k_�d` o�mol co[ j p�d` ò À

Ik� ^l hh[ ] l o[ qel k� t eqd� qd` � Fhl ] [ h� H` [ hqd� Ikpqeqr q̀ Ã� CoÀ� Y[ kc� h[ r k^d` _� qd` � @oqp� al o� H` [ hqd� [ k_� W` hhk` pp
Ikeqe[ qes` Ã� [ � p̀ q� l a� mol co[ j p� _` peck` _� ql � pr mml oq� mdvpê [ h� [ k_� j ` kq[ h� t ` hhç] ` ekc� al o� qd` � MDZBOPH
^l j j r keqv� [ k_�qd` � ] ol [ _` o�Tr ^pl k� ^l j j r keqvÀ�Tdol r cd� ` se_` k^` çekal oj ` _Ã� [ ^^` ppe] h̀ �mol co[ j j ekcÃ
@HWI� ^ò [ q̀ p� l mml oqr keqè p� al o� m[ oqêem[ kqp� ql � ] r eh_� ò pehè k^` Ã� ò _r ^` � pqò ppÃ� [ k_� ` umhl ò � qd` � ol h̀ � l a
^ò [ qes` �[ k_�j l s` j ` kqç] [ p̀ _�mo[ ^qê ` p�ek�d` [ hqd�mol j l qel kÀ

@oqp�[ k_�H̀ [ hqd

B@LM�Pol co[ j �¯Bò [ qes` �@oqp�al o�Ll t ` oekc�M` kq[ h�Sqò pp°
C` peck` _�al o�Bl hh̀ c` � l a�Pr ] hê �H` [ hqd�¯BOPH°�a[ ^r hqvÃ�pq[ aaÃ�[ k_�pqr _` kqpÃ�qd`
B@LM� p̀ oè p� ek^hr _` _� qdò ` � ej j ` opes` � ` se_` k^` ç] [ p̀ _� t l ogpdl mpÂ� H` [ hekc
C[ k^` Ã�Z` kq[ kch̀ Ã�[ k_�Sekcekc�Al t h�M` _eq[ qel kÀ

WHOLISTIB� ¯W` hhk` ppÃ� H` [ hqdÃ� [ k_� Omml oqr keqè p� al o� Lesekc� Sr ^^` ppar hhv
t eqd�T[ e�Bde�[ k_�j l s` j ` kqp°�al o�[ _r hqp
Dum[ k_` _�^l j j r keqv� l r qò [ ^d�qdol r cd� j l s` j ` kqç] [ p̀ _� t ` hhk` pp�mol co[ j p
q[ oc` qekc�[ _r hq�ml mr h[ qel kp

CRD@M� ¯C[ k^` Ã� R` pehè k^` Ã� Dj ml t ` oj ` kq� al o� @̂qes` � M` kq[ h� H` [ hqd� ¦
W` hh] ` ekc°�Pol co[ j �ek�m[ oqk` opdem�t eqd�qd` � Ikq̀ ok[ qel k[ h�S^dl l h� l a�Tr ^pl k
@HWI� h[ r k^d` _� qd` � CRD@M� Pol co[ j í [ � _vk[ j êÃ� ` se_` k^` çekal oj ` _� _[ k^`
mol co[ j � al o� ` h̀ j ` kq[ ov� p̂ dl l h� pqr _` kqpÀ� Td` � ^r ooê r hr j � ] h̀ k_p� ^ò [ qes`
_[ k^` Ã� ] l _v� m̀ ô r ppel kÃ� [ k_� Zr j ] [ � ql � ` kd[ k^` � mdvpê [ hÃ� ^l ckeqes` Ã� [ k_
` j l qel k[ h�t ` hhç] ` ekcÀ

FHI�� � � �� � � �Bò [ qes` �W` hhk` pp�ç�Td` �Rl h̀ �l a�@oqp�ek�Pr ] hê �H` [ hqd�
Tdep�� çt ` ` g�r k_` oco[ _r [ q̀ �[ k_�co[ _r [ q̀ çh̀ s` h�^l r op̀ �ekqol _r ^` _�pqr _` kqp�ql
qd` �qo[ kpal oj [ qes` �ol h̀ �l a�qd` �[ oqp�ek�d` [ hqd�mol j l qel kÀ�Td` �^l r op̀ �` j ml t ` ò _
pqr _` kqp�ql �ekq̀ co[ q̀ �qd` eo�[ ^[ _` j ê �qo[ ekekc�t eqd�[ oqpç] [ p̀ _�[ mmol [ ^d` pÀ



Ukes` ope_[ _�_` h�V[ hh̀ �_` �M` uê l ��̄ UVM°

D_r [̂ qel k�P[ oqk` o�Hecdhecdq

FHI�Vepeq�ql �UVM�H̀ oj l pehhl

FHI�Vepeq�ql �UVM�Bl vl [ [̂ k

Ik�M[ v�� � � � Ã�qd` �Fhl ] [ h�H` [ hqd�Ikpqeqr q̀ �^l kqekr ` _�ql �pqò kcqd` k�l r o�m[ oqk` opdem�t eqd�Ukes` ope_[ _
_` h�V[ hh̀ �_` �Muuê l �¯UVM°�] v�t ` ĥ l j ekc�l r o�p̀ ^l k_�^l dl oq�l a�M` _êek` �[ k_�Pr ] hê �H` [ hqd�_r [ hç
_` cò ` �pqr _` kqp�[ k_�h[ r k^dekc�l r o�aeopq�^l dl oq�l a�QEAT�¯Bd` j epqovÃ�Pd[ oj [ ^vÃ�[ k_�Ael q̀ ^dkl hl cv°
[ k_�Pr ] hê �H` [ hqd�_r [ hç_` cò ` �pqr _` kqpÀ�Tl �pr mml oq�pqr _` kq�pr ^^` ppÃ�ek^l j ekc�^l dl oqp�m[ oqêem[ q̀
ek� ò nr eò _� seoqr [ h� l oè kq[ qel kp� qd[ q� mol se_` � [ k� l s` osè t � l a� qd` � mr ] hê � d` [ hqd� mol co[ j Ã� g` v
[ ^[ _` j ê � ` um̀ ^q[ qel kpÃ� [ k_� cr e_[ k^` � al o� k[ sec[ qekc� qd` � Ukes` opeqv� l a� @oexl k[ � h̀ [ okekc
` kseol kj ` kqÀ
Tdep� v` [ oÛp� ek^l j ekc� ^l dl oqp� ek^hr _` _� � � � k` t � pqr _` kqpÃ� qoemhekc� qd` � ql q[ h� kr j ] ` o� l a� pqr _` kqp
m[ oqêem[ qekc�ek�qd` �UVM�_r [ hç_` cò ` �m[ oqk` opdem�ql �_[ q̀ À�Ik�[ __eqel k�ql � l k] l [ o_ekc�[ k_�pqr _` kq
pr mml oqÃ�FHI� q̀ [ j � j ` j ] ` op� [ hpl � sepeq̀ _�UVM�^[ j mr p̀ p�ql � j ` ` q� t eqd� ^r oò kq� [ k_�mol pm̀ ^qes`
pqr _` kqpÃ�pqò kcqd` k�ò h[ qel kpdemp�t eqd�hl ^[ h�h̀ [ _` opdemÃ�[ k_�^l kqekr ` �] r eh_ekc�[ �pqol kc�al r k_[ qel k
al o�hl kcçq̀ oj �^l hh[ ] l o[ qel kÀ

Ik� M[ v� � � � � Ã� l r o� mol co[ j � ^l l o_ek[ ql oÃ� Hl m̀ � Nl oè c[ Ã� sepeq̀ _
UVMÛp� H` oj l pehhl � ^[ j mr p� ql � j ` ` q� t eqd� ^[ j mr p� h̀ [ _` opdem� [ k_
pqr _` kqp�aol j � ] l qd�qd` �aeopq� [ k_� p̀ ^l k_�_r [ hç_` cò ` �^l dl oqpÀ�Td`
sepeq� mol se_` _� [ k� l mml oqr keqv� ql � [ kpt ` o� pqr _` kq� nr ` pqel kp� [ ] l r q
mol co[ j � ò nr eò j ` kqp� [ k_� ^l kqekr eqvÃ� [ k_� ql � pqò kcqd` k� l kçqd` ç
col r k_� ^l l o_ek[ qel k� t eqd� qd` � H` oj l pehhl � q̀ [ j À� Hl m̀ � [ hpl � ql r ò _
UVM�H` oj l pehhl Ûp�d` [ hqd�p̂ è k^` p�a[ ^eheqè p�[ k_�h̀ [ ok` _�j l ò �[ ] l r q
qd` �ò pl r ô ` p�pr mml oqekc�pqr _` kq�qo[ ekekcÀ�Ll ^[ q̀ _�[ mmol uej [ q̀ hv�[
al r oçdl r o� _oes` � aol j � Tr ^pl kÃ� UVM� H` oj l pehhl � ^l kqekr ` p� ql � ] ` � [
pqol kc�m[ oqk` o�peq̀ �[ k_�ep�dl j ` �ql �qd` �h[ oc` pq�kr j ] ` o�l a�pqr _` kqp�ek
qd` �k` t ` pq�^l dl oqÀ

Cr oekc�[ �ò ^` kq�sepeq�ql �UVMÃ�CoÀ�F[ ] oè h[ �V[ h_` xÃ�Ceò ^ql o�l a�Fhl ] [ h
D_r ^[ qel kÃ�j ` q�t eqd�pqr _` kqp�[ k_�^[ j mr p�h̀ [ _` opdem�ql �pqò kcqd` k
^l hh[ ] l o[ qel k� [ k_� pr mml oq� pqr _` kq� pr ^^` pp� ek� qd` � _r [ hç_` cò `
m[ qdt [ vÀ� Td` � sepeq� mol se_` _� [ k� l mml oqr keqv� ql � [ kpt ` o� pqr _` kq
nr ` pqel kpÃ� pd[ ò � mol co[ j � r m_[ q̀ pÃ� [ k_� ò ekal ô ` � [ � pd[ ò _
^l j j eqj ` kq� ql � mò m[ oekc� qd` � k` uq� c` k` o[ qel k� l a� mr ] hê � d` [ hqd
h̀ [ _` op�qdol r cd�^ol ppç] l o_` o�` _r ^[ qel k�[ k_�qo[ ekekcÀ

CoÀ�V[ h_`x�ml p̀ p�t eqd�UVM�@_j ekepqo[ qel k�[ k_
pqr_`kqp�aol j �qd̀ �� � � � �Cr [ h�C̀ cò ` � l̂ dl oq

Sqr_`kqÛp�ek�H̀ oj l pehhl Ûp�� � � � � l̂ dl oq
pdl t �l aa�qd̀ eo�Weh_ [̂ q�pmeoeq�[ aq̀ o

j ` ` qekc�t eqd�Hl m̀À
















