


UNCP�Doeqò [ �[ ^gkl t h̀ _c` p�qd` �Fl s` okj ` kq�l a�qd` �Sq[ q̀ �l a�Doeqò [ �al o�q[ gekc
l t k` opdem�[ k_�mol se_ekc�h̀ [ _` opdemÃ�[ p�t ` hh�[ p�l r o�_` s` hl mj ` kq�m[ oqk` opÃ
^eseh�pl ^è qv�l oc[ kex[ qel kpÃ�[ k_�l r o�ej mh̀ j ` kqekc�m[ oqk` opÃ�t dl �^l kqekr `
ql �mh[ v�^oeqê [ h�ol h̀ p�ek�qd` �ej mh̀ j ` kq[ qel k�l a�qd` �Sr pq[ ek[ ] h̀ �C` s` hl mj ` kq
Fl [ hpÀ
Td` �pr mml oq�ò ^` es` _�[ k_�m[ oqk` opdem�^l kqoe] r q̀ p�ql t [ o_�qd` �_` hes` ov�l a�l r o
mol co[ j j [ qê �ekq̀ os` kqel kp�[ k_�qd` �ò pr hqp�[ ò �^[ mqr ò _�ek�qdep�ò ml oqÀ
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Td` �UNCP�Bl r kqov�Oaaê ` Ã�@kkr [ h�R̀ ml oq�� � � � ��������������������



TOP�SCFp�^l kqoe] r q̀ _�ql

Sqo[ q̀ cê �F l s` ok[ k^`

Ik^hr pes` �[ k_�Sr pq[ ek[ ] h̀ �C` s` hl mj ` kq

BONNDBTINF�THD�SCFp
Td` �Sr pq[ ek[ ] h̀ �C` s` hl mj ` kq�Fl [ hp�mol se_` �[ �dl hepqê
] hr ` moekq� al o� ^d[ kc` � ê� [ k� ekq̀ co[ q̀ _� mh[ k� ql � ` k_
ml s` oqvÃ�mol q̀ ^q�qd` �mh[ k` qÃ�[ k_�` kpr ò �qd[ q�[ hh�m̀ l mh̀
` kfl v�h[ pqekc�m̀ [ ^` �[ k_�mol pm̀ oeqvÀ
UNCPÛp� ol h̀ � ep� ql � d` hm� cl s` okj ` kqp� [ k_� [ ^ql op
qdol r cdl r q� pl ^è qv� ql � ml t ` o� [ k_� [ ^^` h̀ o[ q̀ � qd` eo
mol cò pp�ql t [ o_p�qd` �Fl [ hpÃ� t deh̀ �g` ` mekc�qd` �chl ] [ h
sepel k�ekq[ ^q�[ k_�l k�qo[ ^gÀ
Bl j ] ekekc� qd` � [ j ] eqel k� l a� @c` k_[ � � � � � � t eqd� qd`
SCFp� kl t � _` j [ k_p� [ � k` t � gek_� l a� [ mmol [ ^d� ql
_` s` hl mj ` kqÂ� qd` � j l ò � _epor mqes` � t ` � [ ò Ã� qd` � j l ò
qo[ kpal oj [ qel k[ h�qd` �pl hr qel kp�t ehh�] ` À

Sr mml oqekc�qd` �^l j j r keqv�t eqd�k[ qr ò ç] [ p̀ _�[ k_�dl j ` col t k�` kseol kj ` kq[ hhv�ò pehè kq�pl hr qel kp�al o
_` s` hl mj ` kqÄ
Sr mml oqekc�t l j ` kÖp�` j ml t ` oj ` kq�[ k_�c` k_` o�` nr [ heqvÄ
Pol j l qekc� [ ^^` pp� ql � j l _` ok� ` aaê è kqÃ� [ aal o_[ ] h̀ Ã� [ k_� pr pq[ ek[ ] h̀ � ò k` t [ ] h̀ � ` k` ocv� al o� or o[ h
^l j j r keqè pÄ
Pol j l qekc�mol _r ^qes` �kr qoeqel kçp̀ kpeqes` �[ k_�^hej [ q̀ çpj [ oq�[ coê r hqr ò Ä

Dkd[ k^ekc�qd` �^[ m[ ^eqè p�l a�g` v�Fl s` okj ` kq[ h�ekpqeqr qel kp�ql �_` hes` o�mr ] hê �p̀ osê ` pÄ
Yl r qd�pgehhp�_` s` hl mj ` kqÃ�` j mhl vj ` kq�^ò [ qel k�[ k_�c` k_` o�` nr [ heqvÄ
Dkd[ k^ekc�dr j [ k� [ k_�ekpqeqr qel k[ h� ^[ m[ ^eqv�ek�qd` � Jr pqê ` �S` ^ql o� [ j l kc� l qd` op�mol j l qekc�dr j [ k
oecdqp� [ k_� qd` � [ _s[ k^` j ` kq� l a� qd` � UPR� ò ^l j j ` k_[ qel kp� t eqdek� qd` � ^l kq̀ uq� l o� oecdq� ql
_` s` hl mj ` kqÄ

Td` �UNCP�Bl r kqov�Oaaê ` Ã�@kkr [ h�R̀ ml oq�� � � � ��������������������



El ò t l o_

Iq� ep� j v� mh̀ [ pr ò � ql � mò p̀ kq� UNCP� Doeqò [ Ûp
� � � � �@kkr [ h�R̀ ml oqÃ�t dê d�^[ mqr ò p�qd` �ò pr hqp
l a� qd` � pqo[ q̀ cê � [ ^qel kp� [ k_� mol co[ j j [ qê
ekq̀ os` kqel kp� ol hh̀ _� l r q� ] v� qd` � UNCP� Doeqò [
Bl r kqov� Oaaê ` � ek� m[ oqk` opdem� t eqd� qd`
Fl s` okj ` kq�l a�qd` �Sq[ q̀ �l a�Doeqò [ À


Ik� � � � � Ã�UNCP�Doeqò [ �^l j mh̀ q̀ _�qd` �aeopq�v` [ o
l a� ej mh̀ j ` kq[ qel k� l a� l r o� Bl r kqov� Pol co[ j j `
^v^h̀ � �̄ � � � ê� � � � °À� Iq� ep� co[ qeavekc� qd[ q� UNCP
Doeqò [ � t [ p� [ ] h̀ � ql � _` hes` o� USô� Ã� � � Ã� � � � ek
� � � � � [̄ � _` hes` ov� o[ q̀ � l a� � � � � m̀ ô ` kq°Ã
pr om[ ppekc� eqp� q[ oc` q� al o� qd` � v` [ oÀ� Td` � Bl r kqov
Oaaê ` �[ hpl �j l ] ehex` _�ô� Ã� � � Ã� � � À


UNCP� [ k_� eqp� pepq̀ o� [ c` k^è p� t ehh� ^l kqekr ` � ql
pr mml oq� Doeqò [ Ûp� _` s` hl mj ` kq� moel oeqè pÃ� [ k_
UNCP� Doeqò [ � ep� mol r _� ql � ò j [ ek� qd` � ^l r kqovÛp
m[ oqk` o� l a� ^dl ê ` � ek� mol j l qekc� pr pq[ ek[ ] h̀
_` s` hl mj ` kq�[ k_�[ ^dè sekc�@c` k_[ �� � � � À�



UNCP� Doeqò [ � d[ p� ] r ehq� pr ^^` ppar h� [ k_
pr pq[ ek[ ] h̀ �mol co[ j j ` p�] v�q[ gekc�[ k�[ mmol [ ^d
qd[ q� al ò col r k_p� [ k_� ` j ml t ` op� hl ^[ h
m[ oqk` opdempÀ�W` �d[ s` � ` kpr ò _�qd[ q�qd` �_` peck
[ k_� ej mh̀ j ` kq[ qel k� l a� l r o� mol f̀ ^qp� [ k_
mol co[ j j ` p� ep� [ heck` _� t eqd� k[ qel k[ h� moel oeqè p
[ k_�ekq̀ ok[ qel k[ h�ao[ j ` t l ogp�[ k_�ò pml kpes` �ql
qd` � k` ` _p� l a� ] ` k` aê e[ ov� ^l j j r keqè pÀ
Bl kpr hq[ qes` �[ mmol [ ^d` p�d[ s` �] ` ` k�al hhl t ` _�ql
mol j l q̀ � k` t � pvpq̀ j p� [ k_� mo[ ^qê ` p� [ heck` _
t eqd� k[ qel k[ h� [ k_� hl ^[ h� ^l kq̀ uqp� [ k_� moel oeqè pÃ
[ k_� t ` � d[ s` � pl r cdq� l r q� [ k_� l ] q[ ek` _� qd`
[ ^qes` � m[ oqê em[ qel k� l a� mr ] hê � [ k_� moes[ q̀
pq[ g` dl h_` opÃ� t dl � d[ s` � ^l kqoe] r q̀ _� q̀ ^dkê [ h
` um̀ oqpÃ� ò pl r ô ` pÃ�h[ ] l r o� [ k_� j [ q̀ oe[ hp�ql � l r o
pd[ ò _� mol f̀ ^qpÀ� UNCP� Doeqò [ � d[ p� t l og` _� ql
] r eh_�^[ m[ ^eqv�ek�hl ^[ h�^l j j r keqè p�[ k_�` kpr ò _
qd` � eksl hs` j ` kq� [ k_� ` kc[ c` j ` kq� l a
^l j j r keqè p� [ k_� hl ^[ h� ` um̀ oqp� ek� mol f̀ ^q
mh[ kkekcÃ� ej mh̀ j ` kq[ qel kÃ� j l keql oekcÃ� ò sè t
[ k_�` s[ hr [ qel kÀ

�����E�H�H�D�B�G�@���: �A�>�: �=�����N�G�=�I
�>�K�B�M�K�>�: ���P�B�E�E���<�H�G�M�B�G�N�>���M�H
�H�?�?�>�K���L�N�I �I �H�K�M���H�G���: �K�>�: �L
�: �E�B�@�G�>�=���P�B�M�A���G�: �M�B�H�G�: �E
�I �K�B�H�K�B�M�B�>�L�����@�N�B�=�>�=���; �R���M�A�>
�L�B�Q���L�B�@�G�: �M�N�K�>���L�H�E�N�M�B�H�G�L
�B�G���M�A�>���N�G�=�I ���L�M�K�: �M�>�@�B�<
�I �E�: �G���: �G�=���M�A�>���K�>�G�>�P�>�=
�L�M�K�: �M�>�@�B�<���H�?�?�>�K���B�G���: �?�K�B�<�: ��
�: �G�=���P�B�M�A���: ���L�M�K�H�G�@
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�M�A�H�L�>���?�N�K�M�A�>�L�M���; �>�A�B�G�=
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Ok` � g` v� pq̀ m� ql t [ o_p� ` kd[ k^ekc� mol f̀ ^q
` aà ^qes` k` pp�[ k_�` aaê è k^v�d[ p�] ` ` k�[ _l mqekc
qd` � k[ qel k[ h� ej mh̀ j ` kq[ qel k� j l _[ heqvÀ� Sqol kc
m[ oqk` opdemp�d[ s` �] ` ` k�` pq[ ] hepd` _�t eqd�^` kqo[ h
j ekepqoè pÃ�ò cel k[ h�[ _j ekepqo[ qel kpÃ�[ ppl ^e[ qel kp
[ k_� _l kl opÀ� Bl hh[ ] l o[ qel k� ] ` qt ` ` k� UNCP� [ k_
l qd` o� UN� [ c` k^è p� d[ p� c` k` o[ hhv� ] ` ` k� cl l _Ã
qdl r cd� fl ekq� mol co[ j j ` p� ^l r h_� pqehh� ] `
ej mol s` _À� Td` � [ ^qes` � m[ oqê em[ qel k� [ k_
^l j j eqj ` kq� l a�^l j j r keqè p� [ k_�m[ oqk` op�[ q� [ hh
h̀ s` hp�d[ p�] ` ` k�^oeqê [ h�ql �` kpr oekc�pr ^^` pp�[ k_
hl ^[ h�l t k` opdemÀ��


Tdep�^l hh[ ] l o[ qes` �[ mmol [ ^d�d[ p�` k[ ] h̀ _�UNCP
Doeqò [ � ql � [ ^dè s` � ^l k^ò q̀ � ò pr hqp� al o� qd`
m̀ l mh̀ � l a� Doeqò [ À� Ik� � � � � Ã� t ` � pr ^^` ` _` _� ek
pqò kcqd` kekc� qd` � q̀ ^dkê [ h� [ k_� j [ k[ c` oe[ h
^[ m[ ^eqè p� l a� mr ] hê � ekpqeqr qel kp� ek� l o_` o� ql
ej mol s` � mr ] hê � p̀ osê ` � _` hes` ov� ql � j ` ` q� qd`
k` ` _p� l a� qd` � ml mr h[ qel k� ek� c` k` o[ h� [ k_
sr hk` o[ ] h̀ � col r mp� ek� m[ oqê r h[ oÃ� [ p� t ` hh� [ p� ql
[ ppepq� Doeqò [ � ek� j ` ` qekc� eqp� ekq̀ ok[ qel k[ h
^l j j eqj ` kqpÀ� W` � d` hm̀ _� ql � ` kd[ k^` � c` k_` o
` nr eqv� qdol r cd� qd` � ej mh̀ j ` kq[ qel k� l a� s[ oel r p
ekq̀ os` kqel kpÃ� t dê d� ` k[ ] h̀ _� t l j ` k
] ` k` aê e[ oè p� ql � ej mol s` � qd` eo� ek^l j ` ç
c` k` o[ qekc� pgehhpÄ� q[ g` � l k� cò [ q̀ o� ol h̀ p� ek
^l j j r keqv� ^l r oqp� [ k_� sehh[ c` � _` s` hl mj ` kq
^l j j eqq̀ ` pÄ� p̀ ^r ò � ` nr [ h� oecdqp� ql � h[ k_Ä� [ k_
] ` k` aeq� aol j � pl h[ o� ml t ` o� [ k_� ej mol s` _� ^h̀ [ k
pql s` pÃ�t dê d�` [ p̀ _�qd` eo�dl r p̀ dl h_�] r o_` kÀ



Weqd� ò pm̀ ^q� ql � dr j [ k� oecdqpÃ� UNCP� Doeqò [
^l kqoe] r q̀ _� ql � qd` � ^l kqekr ` _� ` kc[ c` j ` kq� l a
qd` � Fl s` okj ` kq� ek� qd` � Ukes` op[ h� P` oel _ê
R̀ sè t � ¯UPR°� mol ^` ppÃ� ej mol s` _� h[ t
` kal ô ` j ` kq� [ c` k^è pÛ� ^[ m[ ^eqv� ek� qd` � [ ò [ � l a
dr j [ k� oecdqpÃ� ek^ò [ p̀ _� mr ] hê � [ ^^` pp� ql � qd`
p̀ osê ` p� l a� pr mml oq̀ _� mr ] hê � ekpqeqr qel kp� [ k_
] ol r cdq� ^l r oq� p̀ osê ` p� ^hl p̀ o� ql � qd` � or o[ h
ml mr h[ qel k�] v�pqò kcqd` kekc�^l j j r keqv�^l r oqpÀ


Or o� pqo[ q̀ cê � ekq̀ os` kqel kp� d[ s` � ` k[ ] h̀ _
^l j j r keqè p� ql � ^l kp̀ os` � [ k_� pr pq[ ek[ ] hv� r p̀
h[ k_�ò pl r ô ` pÃ�[ k_�ql �] ` k` aeq�aol j �cò [ q̀ o�ahl t
l a�` ^l pvpq̀ j �p̀ osê ` pÃ�^l kqoe] r qekc�ql �ej mol s` _
hes` hedl l _p�[ k_�al l _�p̀ ^r oeqv�qdol r cd�ej mol s` _
] ` qq̀ o� ^ol m� [ k_� hes` pql ^g� mol _r ^qeseqv� [ k_
mol _r ^qel kÀ� Td` p̀ � ekq̀ os` kqel kp� d[ s` � [ hpl
^l kqoe] r q̀ _� ql � ej mol sekc� c` k_` o� ` nr [ heqv� [ k_
t l j ` kÛp� ` j ml t ` oj ` kq� qdol r cd� ` k^l r o[ cekc
` nr eq[ ] h̀ � [ k_� pr pq[ ek[ ] h̀ � r p̀ � l a� k[ qr o[ h
ò pl r ô ` pÀ�


@hpl � ek� � � � � Ã� Doeqò [ � _` hes` ò _� eqp� ek[ r cr o[ h
Sr pq[ ek[ ] h̀ � C` s` hl mj ` kq� Fl [ hp� ¯SCFp°
Vl hr kq[ ov� N[ qel k[ h� R̀ sè t � ¯VNR°� [ q� qd` � Hecdç
L` s` h� Pl heqê [ h� El or j � l k� Sr pq[ ek[ ] h̀
C` s` hl mj ` kq� ek� N` t � Yl ogÀ� Td` � ò ml oqÃ� t dê d
t [ p� t ` hh� ò ^` es` _Ã� ^l kq[ ekp� qd` � ^l r kqovÛp
` um̀ oè k^` pÃ� ek^hr _ekc� pr ^^` pp̀ pÃ� ^d[ hh̀ kc` p
[ k_�g` v�q[ g` [ t [ vp�ek�qd` �ej mh̀ j ` kq[ qel k�l a�qd`
� � � � �@c` k_[ �al o�Sr pq[ ek[ ] h̀ �C` s` hl mj ` kqÀ��
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Ll l gekc� [ d` [ _Ã� UNCP� Doeqò [ � t ehh� ^l kqekr ` � ql
l aà o� pr mml oq� l k� [ ò [ p� [ heck` _� t eqd� k[ qel k[ h
moel oeqè pÃ�cr e_` _� ] v�qd` �peu�peck[ qr ò �pl hr qel kp
ek� qd` � UNCP� Sqo[ q̀ cê � Ph[ k� [ k_� qd` � R̀ k` t ` _
Sqo[ q̀ cê � Oaà o� ek� @aoê [ Ã� [ k_� t eqd� [ � pqol kc
^l j j eqj ` kq� ql � qd` � moek^emh̀ p� l a� c` k_` o
` nr [ heqvÃ� h̀ [ sekc� kl � l k` � ] ` dek_� [ k_� ò [ ^dekc
qdl p̀ � ar oqd` pq� ] ` dek_� aeopqÀ� UNCP� Doeqò [ � t ehh
pqò kcqd` k� m[ oqk` opdemp� t eqd� _es` op̀
pq[ g` dl h_` op� [ ^ol pp� qd` � SCFpÃ� al ^r pekc
eks` pqj ` kqp�ek� [ ò [ p�qd[ q�d[ s` �qd` �ml q̀ kqe[ h�ql
[ ^^` h̀ o[ q̀ �mol cò pp� [ ^ol pp� j r hqemh̀ � cl [ hpÀ�Td`
mol co[ j j ` � t ehh� pr mml oq� qd` � Fl s` okj ` kqÛp
` aal oqp� ql � mol j l q̀ � ò cel k[ h� ekq̀ co[ qel kÃ
] ol g` oekc� gkl t h̀ _c` � [ k_� q̀ ^dkl hl cv� qdol r cd
Sl r qdêSl r qd� [ k_� qoe[ kcr h[ o� ^l l m̀ o[ qel k� ql
j l ] ehex` �_l j ` pqê �ò pl r ô ` pÃ�` umhl eq�[ hq̀ ok[ qes`
aek[ k^ekc� j ` ^d[ kepj p� [ k_� ] l l pq� k` t � pl r ô ` p
l a� aek[ k^ekc� ¯mr ] hê Ã� moes[ q̀ Ã� _l j ` pqê � [ k_
ekq̀ ok[ qel k[ h°À��



Bl kco[ qr h[ qel kp� [ ò � _r ` � ql � qd` � Bl r kqv� Oaaê `
q̀ [ j Ã� t dl � p̀ hah̀ pphv� ^l kqekr ` � ql � t l og� ek� [
^l j mh̀ u� _` s` hl mj ` kq� ^l kq̀ uq� ql � _` hes` o� qd`
pqol kc�ò pr hqp�decdhecdq̀ _�ek�qdep�R̀ ml oqÃ�[ k_�[ p
I� _` m[ oq� Doeqò [ Ã� I� qd[ kg� qd` j � al o� qd` eo� t l ogÀ
Seckekc� l aa�al o�qd` �h[ pq�qej ` � [ p�UNCP� R̀ pe_` kq
R̀ mò p̀ kq[ qes` � ek� Doeqò [ Ã� I� t epd� vl r � qd` � ] ` pq
v` [ op� [ d` [ _Ã� I� qor pq� vl r � t ehh� ` kfl v� ò [ _ekc� qdep
@kkr [ h� R̀ ml oqÃ� [ k_� I� t ehh� [ mmò ^e[ q̀ � vl r o
à ` _] [ ^g� l k� dl t � l r o� q̀ [ j � ^[ k� ^l kqekr ` � ql
ej mol s` �qd` �nr [ heqv�l a�l r o�ò ml oqpÀ�




J[ j ` p�W[ ge[ c[ �



Td` �UNCP�Bl r kqov�Oaaê ` Ã�@kkr [ h�R̀ ml oq�� � � � ��������������������
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Sr mml oqekc�dr j [ k�_` s` hl mj ` kq

[ k_�t ` hhç] ` ekc

Td` �UNCP�Bl r kqov�Oaaê ` Ã�@kkr [ h�R̀ ml oq�� � � � ��������������������



UNCPÛp�pr mml oq�al oUNCPÛp�pr mml oq�al o
cl s` ok[ k^` �al o�dr j [ kcl s` ok[ k^` �al o�dr j [ k

_` s` hl mj ` kq�ek�� � � � �al ^r p` __` s` hl mj ` kq�ek�� � � � �al ^r p` _
l kÂl kÂ����




Dkd[ k^ekc�ekpqeqr qel k[ hDkd[ k^ekc�ekpqeqr qel k[ h
[ ^^l r kq[ ] eheqvÃ�mr ] hê[ ^^l r kq[ ] eheqvÃ�mr ] hê

[ _j ekepqo[ qel kÃ�p` osê `[ _j ekepqo[ qel kÃ�p` osê `
_` hes` ov�[ k_�c` k_` o�` nr eqv�ek_` hes` ov�[ k_�c` k_` o�` nr eqv�ek

mr ] hê �ekpqeqr qel kpÀmr ] hê �ekpqeqr qel kpÀ��




Dj ml t ` oekc�t l j ` k�[ k_Dj ml t ` oekc�t l j ` k�[ k_
vl r qd�qdol r cd�sl ^[ qel k[ h�pgehhpvl r qd�qdol r cd�sl ^[ qel k[ h�pgehhp
qo[ ekekcÃ�j ` kql opdemÃ�al pq̀ oekcqo[ ekekcÃ�j ` kql opdemÃ�al pq̀ oekc

` kqò mò k` r opdem�[ k_` kqò mò k` r opdem�[ k_
ekkl s[ qel kÃ�[ ppepqekc�t eqdekkl s[ qel kÃ�[ ppepqekc�t eqd

] r pek` pp�_` s` hl mj ` kq�[ k_] r pek` pp�_` s` hl mj ` kq�[ k_
mol se_ekc�` ^l kl j êmol se_ekc�` ^l kl j ê

[ ppepq[ k^` À[ ppepq[ k^` À����

Td` �UNCP�Bl r kqov�Oaaê ` Ã�@kkr [ h�R̀ ml oq�� � � � ��������������������





UNCP�ek� � � � � � ^l kqoe] r q̀ _�ql � [ _s[ k^` p� [ ^ol pp
[ �t e_` �o[ kc` �l a�ekpqeqr qel kp�ek�Doeqò [ Ã�d` hmekc�ql
] r eh_� ^[ m[ ^eqv� [ k_� ek^ò [ p̀ � dr j [ k� ò pl r ô ` p
ql t [ o_p� ej mol sekc� [ ^^l r kq[ ] eheqvÃ� p̀ osê `
_` hes` ov�[ k_�p̀ osê ` �nr [ heqvÀ�


Td` � Oaaê ` � l a� qd` � @r _eql o� F` k` o[ h� ¯O@F°Â� Tl
ej mol s` � [ r _eqp� [ k_� ^l j mhv� t eqd� ekq̀ ok[ qel k[ h
pq[ k_[ o_pÃ� UNCP� pr mml oq̀ _� O@F� pq[ aa� ql
` kd[ k^` � qd` eo� pgehhp� l k� Ikq̀ ok[ qel k[ h� Sq[ k_[ o_p
l k� @r _eqekcÃ� ` k[ ] hekc� qd` j � ql � ^l k_r ^q
m̀ oal oj [ k^` ç] [ p̀ _� [ r _eqp� al o� � � � m̀ ô ` kq� l a
[ r _eq̀ _�mr ] hê �ekpqeqr qel kpÀ�
�
@� m[ oqê em[ ql ov� c` k_` o� [ t [ ò k` pp� qo[ ekekc� t [ p
^l k_r ^q̀ _� al o� O@F� pq[ aaÃ� ek� t dê d� � � � � pq[ aa
j ` j ] ` op� _` ` m̀ k` _� qd` eo� r k_` opq[ k_ekc� l k
c` k_` o� ` nr [ heqvÃ� qd` � ej ml oq[ k^` � l a� c` k_` o
j [ ekpqò [ j ekc� [ k_� dl t � ` s` ovl k` � ^[ k
^l kqoe] r q̀ � ql � ` kd[ k^ekc� c` k_` o� ` nr [ heqvÀ� Td`
O@F� d[ p� j [ _` � ò j [ og[ ] h̀ � pqoe_` p� ql t [ o_p
ekq̀ co[ qekc� c` k_` o� ` nr [ heqv� ekql � qd` eo� l aaê `
^r hqr ò � ] v� _o[ aqekc� [ � F` k_` o� Pl hê v� [ k_� [
F` k_` o� Dnr [ heqv� Sqo[ q̀ cv� [ k_� ` pq[ ] hepdekc� [
F` k_` o� El ^[ h� T` [ j � ql � ^l l o_ek[ q̀ � ar oqd` o
[ ^qel kpÀ��


Td` � Mekepqov� l a� Jr pqê ` � ¯MOJ°Â� UNCP� t l og` _
t eqd� qd` � MOJ� ql � pqò kcqd` k� eqp� dr j [ k� [ k_
ekpqeqr qel k[ h� ^[ m[ ^eqv� ek� [ heckj ` kq� t eqd� eqp
pqo[ q̀ cê �mh[ kÃ�t dê d�moel oeqex` p�dr j [ k�ò pl r ô `
_` s` hl mj ` kq� qdol r cd� _epq[ k^` � decd` o
` _r ^[ qel kÃ� l kçqd` çfl ] � qo[ ekekcÃ� ej mol sekc
mol à ppel k[ h�[ k_�ò p̀ [ ô d�^[ m[ ^eqv�ek�qd` �p̀ ^ql o
[ k_� ` kpr oekc� mr ] hê � m[ oqê em[ qel k� ek� ej mol sekc
[ ^^` pp� ql � fr pqê ` À� UNCP� pr mml oq̀ _� qd`
` kol hj ` kq�l a�� � �pq[ aa� l̄ a�t dl j �� � �m̀ ô ` kq�t ` ò
t l j ` k°� aol j � qd` � fr _ê e[ ovÃ� aol j � qd` � Oaaê ` � l a
qd` � Pol p̀ ^r ql oÃ� [ k_� h̀ c[ h� p̀ osê ` p� ql � ` kol h� l k
M[ pq̀ o� l a� L[ t p� _` cò ` p� [ q� qd` � Ukes` opeqv� l a
Sl r qd�@aoê [ À��


Eol j � � �ql � � � �Jr k` � � � � � Ã�UNCP�[ k_�qd` �Aoeqepd
Dj ] [ ppv� ek� Doeqò [ � ^l ks` k` _� [ � aes` ç_[ v
_e[ hl cr ` �ek�@pj [ o[ �l k�Ikq̀ ok[ qel k[ h�L[ t À�

Td` � j [ ek� l ] f̀ ^qes` � l a� qd` � _e[ hl cr ` � t [ p� ql
r km[ ^g� p̀ s` o[ h�ekq̀ ok[ qel k[ h�h[ t � ^l k^` mqp� t eqd
[ �sè t �ql �r k_` opq[ k_ekc�ml ppe] h̀ �^l ks` oc` k^` p
[ k_� ml ekqp� l a� _` m[ oqr ò � ek� ò h[ qel k� ql � Doeqò [ k
^l kq̀ uqpÃ� ] ` hè ap� [ k_� s[ hr ` � pvpq̀ j pÀ� Oqd` o
cl [ hp�l a�qd` �_e[ hl cr ` �t ` ò �ql �` j ml t ` o�l aaê e[ hp
qdol r cd� ] r eh_ekc� r k_` opq[ k_ekc� l a� s[ oel r p
ekq̀ ok[ qel k[ h�h[ t � pq[ k_[ o_pÃ� [ p� t ` hh� [ p� ql � p̀ q� [
mò ^` _` kq� al o� ar oqd` o� ekq̀ ok[ h� _e[ hl cr ` p� [ k_
_ep̂ r ppel k� l k� h̀ c[ h� ^l k^` mqpÃ� [ mmhê [ ] eheqv� [ k_
ej m[ ^q� l k� fr pqê ` � p̀ osê ` pÀ� Td` � _e[ hl cr ` � t [ p
[ qq̀ k_` _� ] v� � � � l aaê e[ hp� aol j � qd` � MOJ� [ ^ol pp
qd` �^l r kqovÃ� ò mò p̀ kqekc� [ �cl l _�^ol ppçp̀ ^qel k
l a�qd` �MekepqovÛp�p̀ osê ` pÃ�ek^hr _ekc�fr _c` p�aol j
[ mm̀ [ hp� [ k_� hl ^[ h� ^l r oqpÃ� mol p̀ ^r ql opÃ� pq[ aa� l a
qd` �Oaaê ` �l a�qd` �@qql ok` v�F` k` o[ hÃ�pq[ aa�l a�Bl r oq
S` osê ` p�[ k_�qd` �Mekepq̀ oÛp�@_sepl ov�q̀ [ j À�Tdep
q̀ [ j � ep� t ` hh� ml peqel k` _� ql � ` kc[ c` � l k� k[ qel k[ h
ml hê v�eppr ` pÀ��


UNCP� [ hpl � mol se_` _� aek[ k^e[ h� [ k_� [ _sepl ov
p̀ osê ` p�ek�pqò kcqd` kekc�ekpqeqr qel kp�ql �` kc[ c`
t eqd� [ k_� ej mh̀ j ` kq� UPR� ò ^l j j ` k_[ qel kp� ek
qd` � al hhl t çr m� mol ^` pp� qd[ q� h̀ _� Doeqò [ � ql
m[ oqê em[ q̀ �ek�qd` �Hr j [ k�Recdqp�^l r k^eh�ek�Jr k`
� � � � À


Td` � Mekepqov� l a� Ikal oj [ qel k� ¯MOI°Â� UNCP
eks` pq̀ _�ek�dr j [ k�ò pl r ô ` �_` s` hl mj ` kq�ek�qd`
MOI� [ p� m[ oq� l a� [ ^dè sekc� UNCPÛp� peu� peck[ qr ò
pl hr qel kp� ql � qd` � SCFpÀ� @p� [ � ò pr hqÃ� qdol r cd� eqp
dr j [ k� ò pl r ô ` � ^[ m[ ^eqv� ` kd[ k^` j ` kq
mol co[ j j ` �al o� j ` _e[ �pq[ aaÃ�qd` �MOI�co[ _r [ q̀ _
� � � � fl r ok[ hepqp�ek�C` ^` j ] ` o� � � � � Ã� l a� t dl j � � �
[ ò � à j [ h̀ À� @hpl � t eqd� UNCP� pr mml oqÃ� qd` � MOI
pr ^^` ` _` _�ek�ò mh[ ^ekc�eqp�qej ` ç̂ l kpr j ekc�[ k_
l r q_[ q̀ _� [ k[ hl cr ` � mh[ qal oj � t eqd� [ � _eceq[ h
mh[ qal oj À�


Oqd` o� l oc[ kex[ qel kpÂ� Ik� m[ oqk` opdem� t eqd� qd`
Ukeq̀ _� N[ qel kp� C` m[ oqj ` kq� l a� Pl heqê [ h� [ k_
P` [ ^` ] r eh_ekc� @aa[ eopÃ� UNCP� l oc[ kex` _� ` ecdq
_[ vp� l a� t l ogpdl mp� l k� _epmr q̀ � ò pl hr qel kÃ
j ` _e[ qel k� [ k_� k` cl qe[ qel k� al o� � � � vl r kc
_emhl j [ qp�aol j �qd` �Mekepqov� l a�El ò eck�@aa[ eopÃ
qd` �MOI�[ k_�qd` �P` l mh̀ Ûp�Eol kq�al o�C` j l ^o[ ^v
[ k_�Jr pqê ` À�





Dkd[ k^ekc�ekpqeqr qel kp�
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Seu�sl hr kq̀ ` o�_e[ pml o[ �mol à ppel k[ hp�d[ s` �] ` ` k
_` mhl v` _� ek� _eaà ò kq� j ekepqoè p� [ k_
l oc[ kex[ qel kp� [ k_� [ ò � ^l kqoe] r qekc� ek� qd` eo
ò pm̀ ^qes` �[ ò [ p� l a�` um̀ oqep̀ À�El o�` u[ j mh̀ Ã�qd`
qo[ _` � r kel kÃ� qd` � N[ qel k[ h� Bl kà _` o[ qel k� l a
Doeqò [ k�Wl og` op�¯NBDW°Ã�[ k_�eqp�pq[ g` dl h_` op
d[ s` � ] ` ` k� pr mml oq̀ _� ek� ^ò [ qekc� [ � _l ^r j ` kq
j [ k[ c` j ` kq�pvpq̀ j � [ k_� [ �al l _� [ k_� ] ` s` o[ c`
j [ k[ c` j ` kq� pvpq̀ j Ã� [ p� t ` hh� [ p� ek� q̀ pqekc� [ k_
ej mh̀ j ` kqekc�[ �pql ^g�eks` kql ov�pvpq̀ j À�


Oqd` o� sl hr kq̀ ` op� d[ s` � d` hm̀ _� qd` � Mekepqov� l a
El ò eck� @aa[ eop� ] v� j l keql oekcÃ� [ pp̀ ppekc� [ k_
[ k[ hvpekc� qd` � h[ q̀ pq� pl ^e[ hÃ� ` ^l kl j ê � [ k_
ml heqê [ h� _` s` hl mj ` kqp� [ k_� al ò eck� ò h[ qel kp
` um̀ oè k^` p� ek� chl ] [ hÃ� ò cel k[ h� [ k_
k` ecd] l r oekc� ^l r kqoè pÀ� @k� [ r _el çsepr [ h� pqr _el
d[ p� ] ` ` k� ^ò [ q̀ _� al o� qd` � Mekepqov� l a
@coê r hqr ò Ã� [ k_� [ k� [ r _el � ] l l g� d[ p� ] ` ` k
^ò [ q̀ _� al o� qd` � mr ] hepdekc� ^l j m[ kv� He_oe
Pr ] hepd` opÀ�
T` ^dkê [ h� ^[ m[ ^eqv� ek� qd` � N[ qel k[ h� Ukel k� l a
Doeqò [ k� Yl r qd� [ k_� Sqr _` kqp� ¯NUDYS°� d[ p
] ` ` k�` kd[ k^` _�ql �` k^l r o[ c` �qd` �mol _r ^qel k�l a
[ kej [ qel kpÃ� c[ j ` pÃ� ^[ oql l kpÃ� ml ` qov� [ k_
j l sè p�t eqd�[ k�Doeqò [ k�^l kq̀ uq�al o�^deh_ò k�[ k_
[ _r hqpÀ�@k_�� � �vl r kc�m̀ l mh̀ � �̄ � � à j [ h̀ p� [ k_� �
j [ h̀ p°� d[ s` � r mco[ _` _� qd` eo� pgehhp� l k� pl r k_
q̀ ^dkl hl cv� ] v� [ qq̀ k_ekc�^l r op̀ p�qt ê ` � [ � t ` ` g
al o�al r o�j l kqdp� J̄r k` êS` mq̀ j ] ` o�� � � � °À�



UNCP� d[ p� t l og` _� ql � ej mol s` � pgehhp� [ k_
mol se_` � ` ^l kl j ê � pr mml oq� ql � t l j ` k� [ k_
vl r qdÃ�ek� l o_` o�ql �mol se_` � ò hè a�aol j �qd` �pl ^el ç
` ^l kl j ê � pqò pp� ^ò [ q̀ _� ] v� qd` � BOVICç��
m[ k_` j ê � [ p� t ` hh� [ p� ] v� l qd` o� k[ qr o[ h� [ k_
dr j [ kçj [ _` � ^[ r p̀ pÀ�Tdep�d[ p�d` hm̀ _�ql �hl t ` o
qd` � ej j ` _e[ q̀ � qdò [ q� l a� al l _� [ k_� kr qoeqel k
ekp̀ ^r oeqvÃ� ` pm̀ ^e[ hhv� al o� t l j ` k� [ k_� t l j ` kç
d` [ _` _�dl r p̀ dl h_pÀ�



Ik� Jr hv� � � � � Ã� UNCP� Doeqò [ � [ hpl
pr mml oq̀ _�qd` �Fl s` okj ` kq�l a�Doeqò [ �ek
_` hes` oekc� eqp� aeopq� ` s` o� Vl hr kq[ ov
N[ qel k[ h� R̀ sè t � [ q� qd` � HecdçL` s` h
Pl heqê [ h� El or j � ¯HLPE°� l k� Sr pq[ ek[ ] h̀
C` s` hl mj ` kq�ek�N` t �Yl ogÀ�
Td` �VNR�t [ p�^l k_r ^q̀ _�[ p�m[ oq�l a�qd`
HLPEÛp� al hhl t çr m� [ k_� ò sè t
j ` ^d[ kepj pÃ� [ k_� eq� ` k[ ] h̀ _� Doeqò [ � ql
mò p̀ kq� qd` � mol cò pp� eq� d[ p� j [ _`
ql t [ o_p� ej mh̀ j ` kqekc� qd` � � � � �
@c` k_[ Ã� ql � [ ppepq� ek� gkl t h̀ _c`
pd[ oekcÃ� m̀ ` o� h̀ [ okekc� [ k_
qo[ kpm[ ò k^vÀ�

Dj ml t ` oekc�t l j ` k�[ k_�vl r qd�
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Sgehhp�_` s` hl mj ` kq�d[ p�q[ g` k�mh[ ^` � [ ^ol pp�qd`
^l r kqovÃ� [ k_� l a� qd` � ql q[ h� ] ` k` aê e[ oè pÃ� � �
m̀ ô ` kq� t ` ò � t l j ` k� [ k_� � � � m̀ ô ` kq� t ` ò
vl r qdÀ� Weqd� qd` � pr mml oq� l a� UNCPÃ� � � � t l j ` k
aol j � @pj [ o[ � r mco[ _` _� qd` eo� pgehhp� al o� qdò `
j l kqdp� ek� ml r hqovÃ� ] ` ` Ã� hes` pql ^gÃ� aor eq� [ k_
s` c` q[ ] h̀ � mol _r ^qel kÃ� pj [ hh� ] r pek` pp
[ _j ekepqo[ qel k� [ k_� ò pl r ô ` � j [ k[ c` j ` kqÀ
@kl qd` o� � � � sr hk` o[ ] h̀ � t l j ` k� [ aà ^q̀ _� ] v� qd`
ej m[ ^qp� l a� HIV�@ICS� aol j � qd` � ql t k� l a� A[ ò kqr
[ k_� � � � aol j � qd` � ql t k� l a� Tl gl j ] e[ � ò ^` es` _
pgehhp� ek� p̀ t ekc� [ k_� q[ ehl oekcÃ� t deh̀ � � � � l qd` op
c[ ek` _� pgehhp� ek� ] [ pê � ^l j mr q̀ o� [ mmhê [ qel kpÀ
Sl j ` �� � �t l j ` k�l ] q[ ek` _�pgehhp�ek�j [ gekc�j [ qp
[ k_�] ` [ _` _�] ` [ r qeaê [ qel k�[ oqea[ ^qpÀ�Ik�M[ pp[ t [ Ã
� � � t l j ` k� ò ^` es` _� ] [ pê � ^l j mr q̀ o� pgehhp� [ k_
� � � t l j ` k� [ ò � [ qq̀ k_ekc� qdò ` çj l kqd� ^l r op̀ p
ql � _` s` hl m� pgehhp� ek� j l _` ok� ^l l gekc�al l _
mò m[ o[ qel kÀ� To[ ekekc� l k� h̀ [ _` opdemÃ
j [ k[ c` j ` kq� [ k_� c` k_` o� eppr ` p� t [ p� mol se_` _
ql � � � � � t l j ` k� t l og` op� aol j � _eaà ò kq
` kq̀ omoep̀ pÀ�Oa�qd` j Ã� � � � t ` ò �ek�Zl ] [ �M[ ` g` hÃ
� � � ek� Nl oqd` ok� R̀ _� S` [ � [ k_� � � � ` [ ^d� ek� Zl ] [
@kp̀ ] [ Ã�C` ] r ] �[ k_�F[ pd�A[ og[ À�


Leg` t ep̀ Ã�UNCP�d[ p�mol se_` _�_eò ^q� ` ^l kl j ê
[ ppepq[ k^` � [ ^ol pp� Doeqò [ � ql � d` hm� sr hk` o[ ] h̀
col r mp� ej mol s` � qd` eo� [ ] eheqv� ql � ` kc[ c` � ek
` ^l kl j ê � [ ^qeseqè pÀ� Oa� qd` � ql q[ h� ] ` k` aê e[ oè pÃ
� � � m̀ ô ` kq� t ` ò � t l j ` k� [ k_� � � � m̀ ô ` kq� t ` ò
vl r qdÀ� @pp̀ qp� t l oqd� � Ã� � � � k[ ga[ � ¯NEK°Ã� l o
[ ol r k_� ô� � � Ã� t ` ò � mol se_` _� ql � ` [ ^d� l a� � � �
sr hk` o[ ] h̀ � t l j ` k� aol j � p̀ s` k� sehh[ c` p� ek� qd`
pr ] çxl k` � l a� L[ ` h[ v� F[ pd� ql � [ ppepq� qd` j � t eqd
dl oqê r hqr ò � mol _r ^qel kÃ� qo[ _` Ã� hes` pql ^g
] ò ` _ekcÃ� ] ` ` çg` ` mekc� [ k_�qo[ kpml oqekc�cl l _p
r pekc� [ kej [ hç_oes` k� ^[ oqpÀ� @� col r m� l a� � �
Doeqò [ k� t l j ` kÃ� ek^hr _ekc� ò ar c` ` p� ò qr ok` _
aol j � Dqdel me[ � ò p̀ qqh̀ _� ek� qd` � F[ pd� A[ og[
ò cel kÃ� t ` ò � [ ppepq̀ _� t eqd� � � Ã� � �  NEK� ô̄� � � °
` [ ^dÀ�D[ ^d�l a�� � � t l j ` k�t dl �ò ^` es` _�pgehhp�ek
hes` pql ^g� mol _r ^qel k� [ k_� pj [ hh� ] r pek` pp
j [ k[ c` j ` kq� t ` ò � ces` k� � Ã� � �  NEK� ô̄� � � °� [ p
ekçgek_�[ k_�^[ pd�] r pek` pp�pq[ oqçr m�pr mml oqÀ�
Ees` � a[ oj ` o� t l j ` kÛp� ^l l m̀ o[ qes` p� ¯̀ [ ^d
^l j moepekc� � � ç� � � t l j ` k°� ek� Tl gl j ] e[ � t ` ò
ces` k� pgehhp� ek� eooec[ qel kÃ� [ k_� t [ q̀ o� t ` hhp� [ ò
] ` ekc�_r cÃ�t eqd�[ hj l pq�� � �m̀ ô ` kq�l a�qd` �t l ogp
^l j mh̀ q̀ _À�



Les` hedl l _� pr mml oq� o[ kcekc� aol j � � Ã� � �  NEK� ql
� � Ã� � �  NEK�` [ ^d� t [ p�ces` k�ql � � � � t l j ` k� t dl
hl pq�qd` eo� fl ] p�_r ` �ql �qd` �ej m[ ^qp� l a�BOVICç�� À
Er oqd` oÃ�� � � �] ` ` des` �] l u` p�t ` ò �_epqoe] r q̀ _�ql
� � � � a[ j ehè pÄ� � � � � _l kg` vp� t eqd� t [ q̀ o� f̀ ooê [ kp
t ` ò �mol se_` _�ql �� � � �a[ j ehè pÄ�[ k_��Ã� � � �pd` ` m
[ k_�cl [ qp�t ` ò �pd[ ò _�[ j l kc�� � � �a[ j ehè pÀ�


UNCP� d[ p� [ hpl � t l og` _� ql � pr mml oq� qd`
Fl s` okj ` kq�ek�` kpr oekc�qd[ q�t l j ` k�mh[ v� [ �ar hh
[ k_� [ ^qes` � ol h̀ � ek� qd` � ^l kp` os[ qel k� [ k_
pr pq[ ek[ ] h̀ � r p` � l a� ] el hl cê [ h� _es` opeqvÀ� Iq� d[ p
_l k` � qdep� qdol r cd� e°� ` kpr oekc� t l j ` k� [ ò
eksl hs` _� ek� _` ^epel kçj [ gekc� ò h[ q̀ _� ql � qd`
ej mh̀ j ` kq[ qel k� l a� mol f̀ ^q� [ ^qeseqè p� qd[ q
ek^ò [ p̀ � t l j ` kÛp� ò pehè k^` � [ k_� ek^l j ` ç
c` k` o[ qel k� ^[ m[ ^eqvÄ� ee°� moel oeqexekc� t l j ` k� [ k_
vl r qdÛp� m[ oqê em[ qel k� ek� ^[ m[ ^eqvç] r eh_ekc
mol co[ j j ` pÄ� [ k_� eee°� ` kpr oekc� qd[ q� mol f̀ ^qç
c` k` o[ q̀ _�ekal oj [ qel k�l k�^l j j r keqvçpr mml oq̀ _
[ coê r hqr ò � [ k_� pr pq[ ek[ ] h̀ � h[ k_Ã� al ò pqov� [ k_
t [ q̀ o� j [ k[ c` j ` kq� ò [ ^d` p� t l j ` kÃ� qd`
` h_` ohvÃ� qd` � vl r qd� [ k_� m̀ l mh̀ � t eqd� hl t � l o� kl
heq̀ o[ ^v� pgehhpÀ� UNCP� pr mml oq̀ _� � � � � t l j ` k� ek
_[ q̀ � m[ hj � mol _r ^qel kÃ� _[ q̀ � ml pqçd[ os` pq
d[ k_hekc� [ k_� l oè kq[ qel k� l k� s[ hr ` � ^d[ ek� [ k_
pj [ hhçp̂ [ h̀ � ] r pek` pp� j [ k[ c` j ` kqÀ� UNCP
Doeqò [ � [ hpl � d` hm̀ _� ql � ` kpr ò � t l j ` k� d[ _
[ ^^` pp� ql � pl h[ o� ml t ` o� [ k_� ej mol s` _� ^h̀ [ k
pql s` pÃ� ql � ò _r ^` � qd` � ej m[ ^q� l a� dl r p̀ dl h_
` k` ocv� r p̀ � l k� qd` � ` kseol kj ` kq� [ k_� _` ^ò [ p̀
t l j ` kÛp�dl r p̀ dl h_�] r o_` kÀ��


Ml ò l s` oÃ� UNCP� d[ p� pr mml oq̀ _� t l j ` kÛp
_` ^epel kçj [ gekc� oecdqp� [ k_� ò mò p` kq[ qel k� ek
qd` � mr ] hê � pmd` ò � ] v� pqò kcqd` kekc� t l j ` kÛp
ol h̀ p� ek� ^l j j r keqv� ^l r oqp� [ k_� sehh[ c`
_` s` hl mj ` kq� ^l j j eqq̀ ` p� [ k_� d` hmekc� t l j ` k
ql �p̀ ^r ò �` nr [ h�oecdqp�ql �h[ k_À��
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UNCP�Doeqò [ �Er qr ò �Sj [ oq

UN� R` cel k[ h� Ceò ^ql op� sepeq̀ _� Doeqò [ � [ p� qd`
cl s` okj ` kq� [ k_�UN�h[ r k^d` _�k` t �Bl l m̀ o[ qel k
Eo[ j ` t l ogÀ�



Ikq̀ ok[ qel k[ h�Wl j ` kÖp�C[ vÀ

@p� m[ oq� l a� qd` � UNCP� Doeqò [ � mol co[ j j ` � ek
ej mh̀ j ` kqekc�qd` � ¨ P` l mh̀ al o� � � � � pqo[ q̀ cvÃ�ek
� � � � �qd` �BO�l oc[ kex` _�p` s` o[ hp�a[ j ehv�C[ vpÀ

UNCP� RR� peckekc� qd` � @kkr [ h� Wl og� Ph[ k� _r oekc
UN�C[ v�� � � � À

Wl oh_� Dkseol kj ` kq� C[ v� ^` h̀ ] o[ q̀ _� ek� Jr k`
� � � � À

UNCP� fl ek` _� [ �Tò ` �Ph[ kqekc� ` u` ô ep` Ã� [ p�m[ oq
l a�qd` �ÖFò ` kekc�qd` �Dkseol kj ` kq�Ikeqe[ qes` �qè _
ql �qd` �Doeqò [ �Sr j j ` o�Pol co[ j j ` À

Cr oekc� qd` � Ikq̀ ok[ qel k[ h� Yl r qd� C[ v� � � � � Ã
UNCP� ^l ks` k` _� [ � Yl r qd� El or j � mò j ep` _� l k
SCFpÀ�



Doeqò [ � N[ qel k[ h� L[ r k^d� l a� qd` � Hr j [ k
C` s` hl mj ` kq�R` ml oqÀ



N@TURDçA@SDC
SOLUTIONS
Ar eh_ekc�[ k�ek^hr pes` Ã�_es` opeaè _Ã

cò ` k�[ k_�^hej [ q̀ çò pehè kq
` ^l kl j v�
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Ik�� � � � �UNCP�Doeqò [ �t l og` _Ik�� � � � �UNCP�Doeqò [ �t l og` _
qeò h̀ pphv�t eqd�eqp�k[ qel k[ hqeò h̀ pphv�t eqd�eqp�k[ qel k[ h

^l r kq̀ om[ oqp�l kÂ^l r kq̀ om[ oqp�l kÂ��




Sr mml oqekc�ò pehè k^` �[ k_Sr mml oqekc�ò pehè k^` �[ k_
` k^l r o[ cekc�[ _[ mq[ qel k�ql` k^l r o[ cekc�[ _[ mq[ qel k�ql

mò m[ ò �al o�[ k_�^l j ] [ qmò m[ ò �al o�[ k_�^l j ] [ q
^hej [ q̀ �^d[ kc` �ej m[ ^qpÀ^hej [ q̀ �^d[ kc` �ej m[ ^qpÀ

��
Ij mol sekc�k[ qr o[ h�ò pl r ô `Ij mol sekc�k[ qr o[ h�ò pl r ô `
j [ k[ c` j ` kq�[ k_�[ ^^` ppÀj [ k[ c` j ` kq�[ k_�[ ^^` ppÀ




Ml ] ehexekc�ò pl r ô ` p�[ k_Ml ] ehexekc�ò pl r ô ` p�[ k_

` j ml t ` oekc�^l j j r keqè p�ql` j ml t ` oekc�^l j j r keqè p�ql
_oes` �^d[ kc` À_oes` �^d[ kc` À��





Td` �UNCP�Bl r kqov�Oaaê ` Ã�@kkr [ h�R̀ ml oq�� � � � �������������������� �



Tl � q[ ^gh̀ � [ k_� mò s` kq� ej m[ ^qp� aol j � _ol r cdq
[ k_�^hej [ q̀ �^d[ kc` Ã�UNCP�mol se_` _�pr mml oq�ql
qd` � Fl s` okj ` kq� ql � pqò kcqd` k� qd` � pl ^e[ h� [ k_
` ^l kl j ê � ò pehè k^` � l a� or o[ h� ^l j j r keqè pÃ
ek^hr _ekc� t l j ` k� [ k_� t l j ` kçd` [ _` _
dl r p̀ dl h_pÃ� ` h_` ohv� m̀ l mh̀ Ã� m̀ l mh̀ � t eqd
_ep[ ] eheqè p�[ k_�vl r qdÀ�@p�[ �ò pr hqÃ�[ ] l r q�� � Ã� � �
dl r p̀ dl h_pÃ� ek^hr _ekc� � � � m̀ ô ` kq� l a� t l j ` kç
d` [ _` _� dl r p̀ dl h_pÃ� ] ` k` aeq̀ _� aek[ k^e[ hhv� aol j
^[ pdçal oçt l og�h[ k_�ò pql o[ qel k�[ k_�^l kp̀ os[ qel k
[ ^qeseqè pÃ� t deh̀ � � Ã� � � � dl r p̀ dl h_p� ql q[ hhekc
[ ] l r q�� �Ã� � � �m̀ l mh̀ �] ` k` aeq̀ _�aol j �[ �al l _çal oç
t l og� ekeqe[ qes` À� Tdep� p̂ d` j ` � ] [ p̀ _� l k� pl eh� [ k_
t [ q̀ o�^l kp̀ os[ qel k�[ hhl t ` _�qd` �ò pql o[ qel k�[ k_
^l kp̀ os[ qel k� l a� � � � � d` ^q[ ò p� l a� ao[ ceh̀
` kseol kj ` kq[ h�[ k_�k[ qr o[ h�ò pl r ô ` p�ql �pr mml oq
al l _�p̀ ^r oeqv�[ k_�ò pehè k^` �ek�_ol r cdqç[ aà ^q̀ _
[ ò [ pÀ��


Ik� � � � or o[ h� ^l j j r keqè pÃ� ^[ m[ ^eqv� t [ p
pqò kcqd` k` _� ek� _` s` hl mekc� _ep[ pq̀ o� [ k_
^hej [ q̀ � oepgçekal oj ` _� ek^hr pes` � ^l j j r keqv
_` s` hl mj ` kq� mh[ kp� ql � [ ^dè s` � ^l j j r keqvç
] [ p̀ _� ò pehè k^` Ã� t deh̀ � al r o� pr ] çò cel k[ h
pq[ g` dl h_` op� t ` ò � ` k[ ] h̀ _� ql � e_` kqeav� [ k_
j [ k[ c` �_ep[ pq̀ o� [ k_�^hej [ q̀ �oepgp�[ k_�mò m[ ò
al o� mol q̀ ^qekc� m̀ l mh̀ � aol j � _ep[ pq̀ o� qdò [ qp
qdol r cd� oepgçekal oj ` _� mh[ kkekc� [ k_
ej mh̀ j ` kq[ qel kÀ� Dj ` oc` k^v� mò m[ ò _k` pp
^[ m[ ^eqv�t [ p�` kd[ k^` _�ek�_ep[ pq̀ oçmol k` �[ ò [ p
ek� qd` � Nl oqd` ok� [ k_� Sl r qd` ok� R̀ _� S` [ � [ k_
@kp̀ ] [ � ò cel kpÀ�Ik� [ __eqel k�ql �qd` p̀ � ` kd[ k^` _
^[ m[ ^eqè pÃ� UNCP� pr mml oq̀ _� qd` � Mekepqov� l a
L[ ] l r o� [ k_� Hr j [ k� W` ha[ ò � ek� qd`
` pq[ ] hepdj ` kq� l a� [ � sr hk` o[ ] eheqv� _[ q[ ] [ p̀ � ql
^l hh̀ ^qÃ� ^l hh[ q̀ � [ k_� [ k[ hvp̀ � c` k_` oç
_ep[ ccò c[ q̀ _� _[ q[ � [ ] l r q� m̀ l mh̀ � t eqd
_ep[ ] eheqè pÃ� pekch̀ � t l j ` kçd` [ _` _� dl r p̀ dl h_p
[ k_�l qd` o�sr hk` o[ ] h̀ �col r mpÀ











Sr mml oqekc�ò pehè k^` �[ k_�
` k l̂ r o[ cekc�[ _[ mq[ qel k�


























C[ q̀ � m[ hj � ^r hqes[ qel k� d[ p� cò [ q� ml q̀ kqe[ h� [ p
[ hq̀ ok[ qes` � s` c` q[ qel k� ek� Doeqò [ � _r ` � ql � qd`
a[ sl r o[ ] h̀ � ^hej [ q̀ � l k� qd` � �Ã� � �  gj çhl kc
^l [ pqhek` À� UNCP� ep� t l ogekc� t eqd� qd`
Fl s` okj ` kq�ql � h̀ s` o[ c` �_[ q̀ �m[ hj �^r hqes[ qel k
ql � ej mol s` � qd` � hes` p� l a� qd` � or o[ h� ml mr h[ qel k� ek
q[ oc` q̀ _� [ ò [ p� ] v� ^ò [ qekc� l mml oqr keqè p� al o
ek^l j ` çc` k` o[ qekc� [ ^qeseqvÃ� ej mol sekc� al l _
p̀ ^r oeqv� [ k_� [ ^qekc� [ p� [ � ^[ o] l k�pekg�ql � ò _r ^`
qd` � ej m[ ^q� l a� ^hej [ q̀ � ^d[ kc` À� Ik� � � � � Ã� UNCP
d` hm̀ _� ql � pqò kcqd` k� [ k_� ar hhv� l m̀ o[ qel k[ hex`
qd` �Teppr ` �Br hqr ò �L[ ] l o[ ql ov�[ q�qd` �Mekepqov�l a
@coê r hqr ò Ûp� N[ qel k[ h� @coê r hqr ò � R̀ p̀ [ ô d
Ikpqeqr q̀ � ¯N@RI°� ] v� mol ^r oekc� ` nr emj ` kq� [ k_
mol se_ekc�q̀ ^dkê [ h�` um̀ oqep̀ À�

Ij mol sekc�k[ qr o[ h�ò pl r ô `
�j [ k[ c` j ` kq�[ k_�[ ^^` pp�ql �̂ h̀ [ k�t [ q̀ o�



Tl � ] ` qq̀ o� ekal oj � eqp� k[ qr o[ h� ò pl r ô `
j [ k[ c` j ` kq�` aal oqpÃ�Doeqò [ Ã�t eqd�qd` �pr mml oq�l a
UNCPÃ� ep� pqò kcqd` kekc� eqp� [ s[ eh[ ] h̀
` kseol kj ` kq[ h� ekal oj [ qel k� [ k_� _[ q[ ] [ p̀ � ql
` k[ ] h̀ �ekal oj ` _�_` ^epel kp�[ ] l r q�ej mol sekc�qd`
` kseol kj ` kqÃ� ekq̀ co[ qekc� ` kseol kj ` kq[ h
^l kpe_` o[ qel kp� ekql � g` v� k[ qel k[ h� ml hê è p� [ k_
j l sekc� ql t [ o_p� pr pq[ ek[ ] eheqvÀ� Ik� � � � � Ã� UNCP
d` hm̀ _� ql � ] r eh_� ^[ m[ ^eqè p� ql � [ __ò pp� g` v
a[ ^ql op� [ aà ^qekc� ] el _es` opeqv� ^l kp̀ os[ qel k� ek
Doeqò [ Ûp� mol q̀ ^q̀ _� [ ò [ � pvpq̀ j pÃ� ek^hr _ekc� ] v
mol se_ekc� qo[ ekekc� l k� F` l co[ mdê � Ikal oj [ qel k
Svpq̀ j pÃ� ` ^l pvpq̀ j � j [ k[ c` j ` kq� [ k_� d[ ] eq[ q
[ k_� ] el c[ p� j [ k[ c` j ` kq� al o� � � � � aè h_� ` um̀ oqp
[ k_� ` uq̀ kpel k� t l og` opÀ� UNCP� pr mml oq� d[ p
^l kqoe] r q̀ _� ql � ] el _es` opeqv� ^l kp̀ os[ qel k� ek
qd` p̀ � mol q̀ ^q̀ _� [ ò [ � pvpq̀ j pÃ� t dê d� pdl t ` _
ml peqes` � qò k_p� ek� pm̀ ^è p� ml mr h[ qel kp� [ q� qd`
peq̀ �h̀ s` hÀ��
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UNCP� d[ p� [ hpl � pr mml oq̀ _� qd` � Fl s` okj ` kq� ek
pqò kcqd` kekc� ekq̀ co[ q̀ _� k[ qr o[ h� ò pl r ô ` p
j [ k[ c` j ` kqÃ� ^l kqoe] r qekc� ql � j r hqemh̀
` kseol kj ` kq[ h� [ k_� pl ^è q[ h� ] ` k` aeqpÃ� ek^hr _ekc
qdl p̀ � ò h[ q̀ _�ql �qd` �mol q̀ ^qel k� [ k_�pr pq[ ek[ ] h̀
r p̀ � l a� ] el _es` opeqv� [ k_� ^hej [ q̀ � ^d[ kc`
[ _[ mq[ qel kÀ� Ik� � � � � Ã� � � Ã� � � � d` ^q[ ò p� l a
h[ k_p̂ [ m̀ p� [ k_� p̀ [ p̂ [ m̀ p� t ` ò � mr q� r k_` o
ej mol s` _� ` ^l pvpq̀ j �] el _es` opeqv� j [ k[ c` j ` kq
qdol r cd� UNCP� q̀ ^dkê [ h� [ k_� aek[ k^e[ h� pr mml oqÀ
Tdep� ep� ` um̀ ^q̀ _� ql � ^l kqoe] r q̀ � ql � ej mol s` _
hes` pql ^g� [ k_� ^ol m� mol _r ^qel kÃ� t dê d
^r j r h[ qes` hv� ^l kqoe] r q̀ p� ql � dl r p̀ dl h_pÛ
ò pehè k^` À� UNCP� pr mml oq̀ _� qd` � Fl s` okj ` kqÛp
` aal oqp�ql �^l j ] [ q�h[ k_�[ k_�al ò pq�_` co[ _[ qel k�ek
or o[ h� mol _r ^qel k� h[ k_p̂ [ m̀ p� [ k_� d` hm̀ _� qd`
Fl s` okj ` kq�ql �[ __ò pp�qd` �k` ` _�al o�pr pq[ ekekc
qd` � ahl t p� l a� ` ^l pvpq̀ j � p̀ osê ` p� qd[ q� r k_` omek
qd` � mol _r ^qeseqv� l a� [ coê r hqr o[ h� [ k_� o[ kc` h[ k_
pvpq̀ j pÀ


UNCP� ^l kqekr ` _� ql � ` kpr ò � or o[ h� ^l j j r keqè p
[ k_� dl r p̀ dl h_p� ^[ k� ] ` k` aeq� aol j � cò [ q̀ o� ahl t
l a� ` ^l pvpq̀ j � p̀ osê ` p�al o�hes` hedl l _p� [ k_�al l _
p̀ ^r oeqvÀ�UNCP�pr mml oq�ek^hr _` _�pqò kcqd` kekc
m[ oqê em[ qel k� [ k_� ^[ m[ ^eqvç] r eh_ekc� l a� hl ^[ h
^l j j r keqè pÃ�` pm̀ ^e[ hhv�t l j ` kÃ�

ek� qd` � j [ k[ c` j ` kq� l a� mol q̀ ^q̀ _� [ ò [ � pvpq̀ j p
[ k_� k[ qr o[ h� ò pl r ô ` p� j [ k[ c` j ` kq� al o
ej mol s` _� [ coê r hqr ò Ã� hes` pql ^g� j [ k[ c` j ` kq
[ k_� al ò pq� h[ k_p̂ [ m̀ � ò pql o[ qel k� ql � pr mml oq
or o[ h�hes` hedl l _pÀ�


M[ kv�or o[ h�sehh[ c` p�ek�Doeqò [ �d[ p�hej eq̀ _�[ ^^` pp
ql �_oekgekc�t [ q̀ o�aol j �ej mol s` _�t [ q̀ o�pl r ô ` pÃ
h̀ [ sekc� j [ kv� m̀ l mh̀ � [ q� oepg� aol j � t [ q̀ o] l ok`
_ep̀ [ p̀ pÀ�@̂^` pp�ql � t [ q̀ o�d[ p� [ �c` k_` o� ` nr eqv
^l j ml k` kqÂ�ek�or o[ h�Doeqò [ Ã�t l j ` k�[ k_�ceohp�[ ò
j [ ekhv� ò pml kpe] h̀ � al o� à q̂ dekc� t [ q̀ o� ò nr eò _
al o� _l j ` pqê � mr oml p̀ pÀ� Td` � qej ` � qd[ q� t l j ` k
[ k_� vl r kc� ceohp� pm̀ k_� l k� _l j ` pqê � ^dl ò p� ep
peckeaê [ kq� [ k_� qdr p� t [ q̀ o� ekao[ pqor ^qr ò
mol sepel k� ^[ k� ml q̀ kqe[ hhv� ò _r ^` � t l j ` kÛp� [ k_
ceohpÛ� qej ` � ] r o_` kÀ� UNCP� ^l kqekr ` p� ql � mol se_`
pr mml oq� ql � ej mol s` � t [ q̀ o� pl r ô ` pÃ� ] l l pqekc
or o[ h� hes` hedl l _p� [ k_� aecdqekc� [ c[ ekpq
t [ q̀ o] l ok` � _ep̀ [ p̀ pÀ� Ik� � � � � Ã� aes` � sehh[ c` p� ek
qd` � @kp̀ ] [ � [ k_� F[ pd� A[ og[ � ò cel k� t ` ò
mol se_` _� t eqd� [ ^^` pp� ql � p[ à � _oekgekc� t [ q̀ oÀ
UNCP� [ k_� qd` � Fl s` okj ` kq� l a� Doeqò [ � [ ò
^l j j eqq̀ _Ã� [ p� [ � ql m� moel oeqvÃ� ql � ` kpr ò � qd`
[ s[ eh[ ] eheqv�l a�[ _` nr [ q̀ �[ k_�p[ à �t [ q̀ o�p̀ osê ` p
] v�� � � � À�











Td` �UNCP�Bl r kqov�Oaaê ` Ã�@kkr [ h�R̀ ml oq�� � � � �������������������� �



Ml ] ehexekc�ò pl r ô ` p�[ k_�pr mml oqekc
l̂ j j r keqvç] [ p̀ _�mol f̀ ^qp�



Ik� � � � � Ã� qd` � UNCP� Bl r kqov� Oaaê ` � ekeqe[ q̀ _� [
ò pl r ô ` � j l ] ehex[ qel k� ql � pr mml oq� qd`
Fl s` okj ` kq� ek� ò mhê [ qekc� ò k` t [ ] h̀ � ` k` ocv
mol f` ^qp� ek� ò j l q̀ � or o[ h� [ ò [ p� l a� qd` � ^l r kqovÀ
Uk_` o� qd` � ao[ j ` t l og� l a� ^l hh[ ] l o[ qel k� t eqd
UNCP�[ k_�ek�hek` �t eqd�qd` �j [ k_[ q̀ �ces` k�ql �qd`
Ikq̀ ok[ qel k[ h�R̀ k` t [ ] h̀ �@c` k^v� ĪRDN@°Ã�UNCP
[ k_� qd` � Fl s` okj ` kq� l a� Doeqò [ � d[ s` � ] ` cr k
` kc[ c` j ` kq�t eqd�IRDN@À�Sr mml oq�t ehh�ek^hr _` � ē°
q̀ ^dkê [ h� [ ppepq[ k^` Ã� ek^hr _ekc� qd` � [ pp̀ ppj ` kq
l a� qd` � mol f̀ ^q� ^l k^` mq� [ k_� qd` � mol ] h̀ j � eq
[ __ò pp̀ pÃ� q̀ ^dkê [ h� [ k_� aek[ k^e[ h� pl r k_k` ppÃ
oepgpÃ�[ k_�oepg� j eqec[ qel k�mh[ kpÃ� [ k_� ēe°�aek[ k^e[ h
j [ q̂ dj [ gekc�pr mml oq�t eqd�m[ oqk` op�ekqol _r ^ekc
ò k` t [ ] h̀ � ` k` ocv� mol f̀ ^qp� ql � qd` � j l pq
[ mmol moe[ q̀ �ml q̀ kqe[ h�ar k_` opÀ�Ik�[ __eqel kÃ�UNCP
t ehh� t l og� t eqd� qd` � Kl ò [ � Ikq̀ ok[ qel k[ h
Bl l m̀ o[ qel k� @c` k^v� ¯KOIB@°� [ k_� l qd` o
ml q̀ kqe[ h� _l kl op� ql � j l ] ehex` � [ __eqel k[ h
ò pl r ô ` p� al o� ò k` t [ ] h̀ � ` k` ocv� ql � j ` ` q� qd`
r kj ` q�k` ` _p�al o�` k` ocv�ek�or o[ h�Doeqò [ À�


@kl qd` o� g` v� ` h̀ j ` kq� l a� UNCPÛp� ò pl r ô `
j l ] ehex[ qel k�[ c[ ekpq�^hej [ q̀ �^d[ kc` �ep�qd` �Sj [ hh
Fo[ kqp� Pol co[ j j ` � ¯SFP°Ã� [ � ^l oml o[ q̀
mol co[ j j ` � l a� qd` � Fhl ] [ h� Dkseol kj ` kq� E[ ^eheqv
¯FDE°� ej mh̀ j ` kq̀ _� ] v� UNCPÀ� SFPÛp� j l qql � ep
Ll ^[ h� @̂qel kÃ� Fhl ] [ h� Ij m[ ^qÀ� Iq� ep� q[ ehl ò _
pm̀ ^eaê [ hhv� ql � pr mml oq� ^l j j r keqè p� [ ^qekc
qdol r cd� ^l j j r keqvç] [ p̀ _� l oc[ kex[ qel kpÃ
[ ppl ^e[ qel kpÃ�[ k_�^esê �pl ^è qè pÀ��


SFP�mol f̀ ^qp�ek�Doeqò [ �[ ò �` um̀ ^q̀ _�ql �` k^hl p̀
� � � � d` ^q[ ò p� l a�h[ k_�al o� [ aal ò pq[ qel k� [ ^qeseqè p
[ k_� m̀ oj [ k` kq� ^l j j r keqv� ` k^hl pr ò pÀ� Td`
mol f̀ ^qp� ek^l oml o[ q̀ � [ ^qeseqè p� ql � mol q̀ ^qÃ
pr pq[ ek[ ] hv� j [ k[ c` � l o� ò pql ò � k[ qr o[ h
` ^l pvpq̀ j pÃ�t dê d�[ __ò pp�pl ^è q[ h�^d[ hh̀ kc` p
pr ^d� [ p� h[ k_� _` co[ _[ qel kÃ� ^hej [ q̀ � ^d[ kc` Ã
dr j [ k� d` [ hqdÃ� al l _� [ k_� t [ q̀ o� p̀ ^r oeqv
` aà ^qes` hv�t deh̀ �[ hpl �^ò [ qekc�dr j [ k�t ` hhç] ` ekc
[ k_�] el _es` opeqv�] ` k` aeqp







Pol j l qel k� l a� [ hq̀ ok[ qes` � ` k` ocv� pl r ô ` pÃ
pr ^d� [ p� ] el c[ p� [ k_�^l j ml pq�mol _r ^qel k�ql
` kd[ k^` � ^l j j r keqv� hes` hedl l _p� q̄t l
mol f̀ ^qp°��
R̀ pql o[ qel k� [ k_� ò d[ ] eheq[ qel k� l a� j [ kcol s`
` ^l pvpq̀ j �ek�^l [ pq[ h�[ ò [ p� q̄t l �mol f̀ ^qp°��
Bl j j r keqvç] [ p̀ _� t [ q̀ opd` _� j [ k[ c` j ` kqÃ
mol j l qel k� l a� Ml oekc[ � Oh̀ eà o[ � qò ` � [ p� m[ oq
l a� [ � Mekej r j � Ikq̀ co[ q̀ _� Hl r p̀ dl h_
@coê r hqr o[ h� P[ ^g[ c` � ¯MIH@P°Ã� ] ` ` g` ` mekc
[ k_�[ aal ò pq[ qel k�mol f̀ ^qp� �̄ � �mol f̀ ^qp°�
Bl j j r keqvç] [ p̀ _� aepdekc� _` s` hl mj ` kq� ql
ej mol s` � hes` hedl l _p� r pekc� aepd� [ ccò c[ qekc
_` sê ` p� ¯E@Cp°� [ k_� pq[ qel k[ ov� aepd� qo[ mp
q̄dò ` �mol f̀ ^qp°��
B[ m[ ^eqvç] r eh_ekc� l a� ^l j j r keqè p� ql t [ o_p
pl r k_�t [ pq̀ �j [ k[ c` j ` kq� l̄ k` �mol f̀ ^q°À�

Ik� � � � � Ã� qd` � mol co[ j j ` � pr mml oq̀ _� � �
^l j j r keqvç] [ p̀ _� mol f̀ ^qpÃ� q[ oc` qekc� aes` � qvm̀ p
l a�k[ qr ò ç] [ p̀ _�pl hr qel kpÂ�





Sl j ` � l a� qd` � mol f̀ ^qp� [ _s[ k^` _� t ` hh� ek� � � � � Ã
t deh̀ � l qd` op� ` um̀ oè k^` _� _` h[ vp� ek� mol f̀ ^q
ej mh̀ j ` kq[ qel kÃ� m[ oqê r h[ ohv� qd` � aes` � p̀ [ p̂ [ m̀
mol f̀ ^qp� l̄ k� j [ kcol s` � ` ^l pvpq̀ j p� [ k_� aepdekc
_` s` hl mj ` kq°À� Tl � gê gçpq[ oq� mol cò ppÃ� [
pq[ g` dl h_` opÛ� ek^` mqel k� t l ogpdl m� t [ p� d` h_Ã
t eqd�qd` � l ] f̀ ^qes` � l a�ekeqe[ qekc�mol f̀ ^q� [ ^qeseqè pÃ
_ep̂ r ppekc� ^l l o_ek[ qel k� [ k_� ^l hh[ ] l o[ qel k� t eqd
ej mh̀ j ` kqekc� m[ oqk` opÃ� [ k_� e_` kqeavekc
] l qqh̀ k` ^gp� [ k_� ml q̀ kqe[ h� t [ vp� al ot [ o_À� Td`
t l ogpdl m� t [ p� a[ ^eheq[ q̀ _� ] v� qd` � Pol f̀ ^qp� [ k_
Bl j j eppel kp� Bl l o_ek[ qel k� Oaaê ` � [ q� qd`
Mekepqov� l a� M[ oek` � R̀ pl r ô ` pÃ� ek� ^hl p̀
^l kpr hq[ qel k� t eqd� ò mò p̀ kq[ qes` p� aol j � qd`
Mekepqov� l a� L[ k_Ã� W[ q̀ o� [ k_� Dkseol kj ` kq� [ k_
qd` �N[ qel k[ h�Ukel k�l a�Doeqò [ k�Wl j ` kÀ�Pl ppe] h̀
pl hr qel kp� t ` ò � qdl ol r cdhv� _ep̂ r pp̀ _� ek� qd`
t l ogpdl mÃ�[ k_� [ hh� p̀ [ p̂ [ m̀ �mol f̀ ^qp�d[ s` �kl t
] ` cr k� ej mh̀ j ` kq[ qel kÀ� Td` � qt l � j [ kcol s`
[ aal ò pq[ qel k�mol f̀ ^qp�ek�Sl r qd` ok�[ k_�Nl oqd` ok
R̀ _�S` [ � [ ò �mol cò ppekc�m[ oqê r h[ ohv�t ` hhÂ�` [ ^d
d[ p�_` hek` [ q̀ _�qd` eo�j [ kcol s` �peq̀ �[ k_�mh[ kq̀ _
j [ kcol s` �p̀ ` _p�l k�� � �d` ^q[ ò pÀ

Td` �UNCP�Bl r kqov�Oaaê ` Ã�@kkr [ h�R̀ ml oq�� � � � �������������������� �



Td` � SFP� mol co[ j j ` � m[ vp� pm̀ ^e[ h� [ qq̀ kqel k� ql
` kpr oekc� qd` � m[ oqê em[ qel k� l a� [ hh� pq[ g` dl h_` opÃ
m[ oqê r h[ ohv�t l j ` kÃ�t dl �[ ò �seq[ h�ql �qd` �pr ^^` pp
l a� ` kseol kj ` kq[ h� ekeqe[ qes` p� _r ` � ql � qd` � ^oeqê [ h
ol h̀ �qd` v�mh[ v�ek�j [ k[ cekc�k[ qr o[ h�ò pl r ô ` p�[ q
a[ j ehv� [ k_� ^l j j r keqv� h̀ s` hpÀ� Tdep� [ hpl � j ` [ kp
qd[ q� qd` v� ^[ k� ] ` � qd` � j [ fl o� [ c` kqp� l a
` kseol kj ` kq[ h� j [ k[ c` j ` kq� _` co[ _[ qel kÀ� Ik
or o[ h� Doeqò [ Ã� t l j ` kÛp� _[ vçql ç_[ v� [ ^qeseqè p
ek^hr _` �dl j ` pq̀ [ _� c[ o_` kekcÃ�c[ qd` oekc� t l l _
[ k_� t [ q̀ oÃ� ^l hh̀ ^qekc� l o� ] r vekc� al l _Ã� q̀ k_ekc
_l j ` pqê � [ kej [ hpÃ� dl r p̀ g` ` mekcÃ� c[ o] [ c`
_epml p[ hÃ� j [ kr oekcÃ� ml qq̀ ov� [ k_� ^[ oekc� al o
^deh_ò kÀ�@hh�qd` p̀ �ò pml kpe] eheqè p�[ ò �ò h[ q̀ _�ql
qd` �` kseol kj ` kq�ek�qd` �p̀ kp̀ �qd[ q�t l j ` k�d[ s`
[ � m[ oqê r h[ o� [ k_� ekç_` mqd� gkl t h̀ _c` � l a� qd` eo
hl ^[ heqè pÀ� H` k^` Ã� qd` � m[ oqê em[ qel k� l a� [ hh
p̀ cj ` kqp�l a�pl ^è qvÃ�ek^hr _ekc�t l j ` kÃ�ep�^or ^e[ h
ql �qd` �pr ^^` pp�l a�SFP�mol f̀ ^qpÀ

S` kpeqex[ qel k� j ` ` qekcp� [ k_� ^[ m[ ^eqvç] r eh_ekc
qo[ ekekcp� al o� q[ oc` q� ] ` k` aê e[ oè p� d[ s` � ] ` ` k
^[ ooè _�l r q�al o�pl j ` �mol f̀ ^qpÀ�El o�` u[ j mh̀ Ã�qd`
Doeqò [ k� N[ qel k[ h� W[ o� Cep[ ] h̀ _� V` q̀ o[ kÛp
@ppl ^e[ qel k�ep�^l k_r ^qekc�l k` �l a�qd` �mol f̀ ^qp�l k
[ hq̀ ok[ qes` �` k` ocvÀ�Ik�Nl s` j ] ` o�[ k_�C` ^` j ] ` o
� � � � Ã�eq�^[ ooè _�l r q�mol j l qel k[ h�qo[ ekekc�al o�� � �
a[ oj ` op� t eqd�_ep[ ] eheqè p�^[ r p̀ _� ] v� t [ oÃ� [ p� t ` hh
[ p�al o�qd` eo�a[ j ehè pÃ�ek�peu�ò cel kp�l a�Doeqò [ À�Td`
ekq̀ o[ ^qes` � qo[ ekekc� p̀ ppel kp� al ^r p̀ _� l k� qd`
` aà ^qp� l a� ^hej [ q̀ � ^d[ kc` � [ k_Ã� l k� hl t � ^[ o] l k
` k` ocv� pl r ô ` p� pr ^d� [ p� ] el c[ p� [ k_� ^l j ml pq
mol _r ^qel kÃ� [ k_� c[ s` � m[ oqê em[ kqp� [ k
l mml oqr keqv�ql � ] ` k` aeq�aol j �qd` �h̀ ppl kp�h̀ [ ok` _
ek� l qd` o� _` s` hl mekc� ^l r kqoè pÀ� Tl � [ ppepq� ek� qd`
l kcl ekc� ekq̀ os` kqel kÃ� [ � ] el c[ p� l m̀ o[ qel k[ h
j [ kr [ h� t [ p� _` s` hl m̀ _� r pekc� hl ^[ h� h[ kcr [ c` p
[ k_�_epqoe] r q̀ _�ql �[ hh�m[ oqê em[ kqp�[ p�[ �ò à ò k^`
al o�qd` �hl kc�q̀ oj À��
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Ik�� � � � Ã�UNCP�Doeqò [ �j [ _`Ik�� � � � Ã�UNCP�Doeqò [ �j [ _`
h̀ [ mp�ql t [ o_p�c` k_` oçh̀ [ mp�ql t [ o_p�c` k_` oç

qo[ kpal oj [ qes` �mol co[ j j ekcqo[ kpal oj [ qes` �mol co[ j j ekc
] vÂ] vÂ��

��Ar eh_ekc�[ k�` k[ ] hekcAr eh_ekc�[ k�` k[ ] hekc
` kseol kj ` kq�al o�t l ogekc` kseol kj ` kq�al o�t l ogekc

ql t [ o_p�c` k_` o�` nr [ heqvÀql t [ o_p�c` k_` o�` nr [ heqvÀ����




Ik^ò [ pekc�^[ m[ ^eqv�[ k_Ik^ò [ pekc�^[ m[ ^eqv�[ k_
_` _ê [ q̀ _�ò pl r ô ` p�ql t [ o_p_` _ê [ q̀ _�ò pl r ô ` p�ql t [ o_p

c` k_` o�j [ ekpqò [ j ekcÀc` k_` o�j [ ekpqò [ j ekcÀ��




@ppepqekc�ek�` uq̀ ok[ h�^[ m[ ^eqvç@ppepqekc�ek�` uq̀ ok[ h�^[ m[ ^eqvç
] r eh_ekc�ql t [ o_p�c` k_` o] r eh_ekc�ql t [ o_p�c` k_` o

` nr eqvÀ` nr eqvÀ��
��




Wl ogekc�ql t [ o_p�c` k_` oç
qo[ kpal oj [ qes` �^d[ kc` �
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Sqò kcqd` kekc�qd` �
` k[ ] hekc�̀ kseol kj ` kq��



UNCPÛp� k` t � chl ] [ h� F` k_` o� Dnr [ heqv� Sqo[ q̀ cv
¯FDS°�t [ p�h[ r k^d` _�ek�� � � � Ã�mol se_ekc�_eò ^qel k
l k�c` k_` o� t l og� [ k_�moel oeqè p�al o�qd` �k` uq�al r o
v` [ opÀ� Td` � FDS� ` j md[ pex` p� qd` � k` ` _� ql
decdhecdq� c` k_` o� ` nr [ heqv� [ p� [ � ^ol ppç̂ r qqekc
moel oeqv� ek� [ hh� UNCP� mol co[ j j ` p� [ k_� [ ^qeseqè p
] v� [ ppeckekc� pr aaê è kq� ò pl r ô ` p� ql t [ o_p
c` k_` o�t l ogÀ�Iq�[ hpl �pqò pp̀ p�qd` �k` ` _�ql �pqoes`
al o� c` k_` oçqo[ kpal oj [ qes` � ò pr hqpÃ� [ __ò ppekc
qd` � ol l q� ^[ r p̀ p� l a� [ k_� pvpq̀ j � ] [ ooè op� ql
c` k_` o�` nr [ heqvÀ�


El o� UNCP� Doeqò [ Ã� qd` � k` t � chl ] [ h� FDS� c[ s`
j l j ` kqr j �ql �qd` �_o[ aqekc� l a� l r o� l t k� c` k_` o
pqo[ q̀ cv� [ k_� [ ^qel k�mh[ k�al o� � � � � ê� � � � À�Tdep
pqo[ q̀ cv� ^` j ` kqp� qd` � l ] f̀ ^qes` p� [ k_
j ` ^d[ kepj p� al o� c` k_` o� j [ ekpqò [ j ekc� ek
UNCPÛp� t l og� ek� Doeqò [ Ã� ` kc[ cekc� Bl r kqov
Oaaê ` � j [ k[ c` j ` kqÃ� pq[ aaÃ� pqo[ q̀ cê � m[ oqk` op
[ k_� _l kl op� ql � t l og� ql t [ o_p� c` k_` o� ` nr [ heqv
[ k_�t l j ` kÛp�` j ml t ` oj ` kqÀ��


Ik�� � � � Ã�qd` �Bl r kqov�Oaaê ` �[ hpl �j [ _` �mol cò pp
l k� eqp� fl r ok` v� ql t [ o_p� F` k_` o� Dnr [ heqv� S` [ h
^` oqeaê [ qel kÃ�t dê d�[ hhl t p�qd` �Bl r kqov�Oaaê ` �ql
] ` k^dj [ og� [ k_� [ pp̀ pp� eqp� c` k_` o
j [ ekpqò [ j ekc� ` aal oqpÀ�Td` �ekeqe[ h� ] ` k^dj [ og�ek
� � � � � pql l _� [ q� � � � m̀ ô ` kq� ^l j mhe[ k^` Ã� l o� � � l r q
l a� � � � ek_ê [ ql op� [ ^dè s` _À� Cr oekc� � � � � Ã� qd`
_` _ê [ q̀ _� F` k_` o� El ^[ h� T` [ j � ¯FET°� [ k_� [ hh
pq[ aa� t l og` _�d[ o_�ql �mh[ ^` � _` he] ` o[ q̀ � al ^r p� l k
c` k_` o� ` nr [ heqvÃ� _l ^r j ` kq� c` k_` o� t l og� [ k_
[ hhl ^[ q̀ � ò pl r ô ` p� ql � c` k_` o� j [ ekpqò [ j ekc
` aal oqpÀ� El o� ` u[ j mh̀ Ã� qd` � Bl r kqov� Oaaê `
` kc[ c` _� ^l kpr hq[ kqp� ql � ^l k_r ^q� mol à ppel k[ h
c` k_` o� [ k[ hvp̀ p� l k� qt l � k` t � mol f̀ ^qp� ek� qd`
ml oqal hel � l k� Ik^hr pes` Ã� _es` opeaè _Ã� cò ` k� [ k_
^hej [ q̀ çò pehè kq� ` ^l kl j vÀ� Bl j j r kê [ qel kp
j [ q̀ oe[ hpÃ� pqo[ q̀ cè p� [ k_� pl ^e[ h� j ` _e[ � ml pqp
t ` ò � r m_[ q̀ _� ql � ] ` � j l ò � c` k_` oçò pml kpes` À
Td` �F` k_` o�Dnr [ heqv�S` [ h�aek[ h� [ pp̀ ppj ` kq� t ehh
] ` �^l j mh̀ q̀ _�ek�� � � � À�



Bl r kqov� Oaaê ` � pq[ aa� m[ oqê em[ q̀ _� ek� [ � F` k_` o
B[ m[ ^eqv� @pp̀ ppj ` kq� ql � _` q̀ oj ek` � qd` � c` k_` o
r k_` opq[ k_ekc�[ k_�qo[ ekekc�k` ` _p�l a�l r o�pq[ aa�ql
ej mh̀ j ` kq� ^[ m[ ^eqvç] r eh_ekc� [ ^qel kp� [ q� qd`
[ mmol moe[ q̀ � h̀ s` h� l a� ^l j mh̀ ueqvÀ� Td` � k` ` _� al o
c` k_` o� qo[ ekekc� al o� ^l hh̀ [ cr ` p� t [ p� e_` kqeaè _
[ k_� decdhv� ò nr ` pq̀ _Ä� qd` � j l pq� ò nr ` pq̀ _
ql mê p� al o� qo[ ekekc� t ` ò � r k^l kp̂ el r p� ] e[ pÃ
c` k_` o� [ k[ hvpep� [ k_� c` k_` o� ek� l m̀ o[ qel kpÀ
N` [ ohv�` s` ov�ò pml k_` kq�p[ e_�qd` v�t ` ò �a[ j ehe[ o
t eqd� UNCPÛp� ml hê è p� l k� Pò s` kqel k� l a� S` ur [ h
Dumhl eq[ qel kÃ� @] r p̀ � [ k_� H[ o[ ppj ` kq� ¯PSD@H°
[ k_� gk` t � t d` ò � ql � [ ^^` pp� qd` j À� @hh
ò pml k_` kqp� d[ _� ` eqd` o� hej eq̀ _� l o� cl l _
gkl t h̀ _c` � [ ] l r q�dl t � ql � ` umh[ ek� ] [ pê � c` k_` o
^l k^` mqp� [ k_�dl t � ql � [ mmhv�qd` j � ql � qd` eo�_[ ehv
t l ogÀ� Td` � r p̀ � l a� c` k_` o� j [ og` op� [ k_� c` k_` o
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c` k_` o�gkl t h̀ _c` �[ k_�^[ m[ ^eqv�ek�� � � � À�
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Mekepqov�l a�L[ ] l o�[ k_�Sl ^e[ h�Ẁ ha[ ò Ä
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Er k_ekc�
Wek_l t

� Ã� � � Ã� � � �

BDRE



� Ã� � � Ã� � �



UNTl q[ h
� Ã� � � Ã� � �
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