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https://www.un.org/sites/un2.un.org/files/chairs_summary_-_un_climate_summit_2025.pdf
https://climatepromise.undp.org/what-we-do/flagship-initiatives/climate-promise-2025
https://cop30.br/en/news-about-cop30/ministers-and-negotiators-meet-in-brasilia-to-discuss-global-climate-challenges
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^lrkqoe`p� o`pmlk_� ql� qd`�lrq^lj`p�la� qd`� aeopq�chl][h� pql^gq[g`� ¯FST°� [k_�mo`m[o`� alo�BOP��Ã

` [ ohv�[ k[ hvpep �ò s` [ hp�mol cò ppÃ�] r q�[ q�qd` �p[ j ` �qej ` Ã�m̀ opepq̀ kq�c[ mp�ek�j eqec[ qel k�[ j ] eqel k
ò j [ ekÃ�m[ oqê r h[ ohv�ek�qd` �pdl oqç�[ k_�j ` _er j çq̀ oj À�Td`�FST�molse_`_�^h`[o�cre_[k^`�lk�NCB
[j]eqelkÃ� o`nr`pqekc� P[oqe`p� ql� pqo`kcqd`k� qd`eo� ����� q[oc`qp� [k_� `k^lro[cekc� qd`j� ql� ^lj`

alot[o_�teqd�[k�`^lkljvçte_`������q[oc`qÃ�q[gekc�ekql�[^^lrkq�_eaa`o`kq�k[qelk[h�^eo^rjpq[k^`pÃ

teqd� _`s`hlm`_� P[oqe`p� `um`^q`_� ql� q[g`� qd`� h`[_À � Tdep� cre_[k^`� aroqd`o� rk_`op^lo`_� qd`

roc`k^v� la� d[hsekc� chl][h� FHF� `jeppelkp� ]v� ����� [k_� [^^`h`o[qekc� qd`� qo[kpeqelk� qlt[o_� k`q

x`ol�]v�je_ç^`kqrovÀ�

�

�

Blrkqoe`p� [o`� [mmhvekc� [� o[kc`� la� [mmol[^d`p� ql� [heck� teqd� qdep� FST� cre_[k^`� [k_� o[ep`

jeqec[qelk� [j]eqelkÀ� Tdep� ek^hr_`pÂ� ek^o`[pekc� FHF� q[oc`qpÃ� pqo`kcqd`kekc� qd`� nr[heqv� la� qd`

rk_`ohvekc�FHF�_[q[Ã�`um[k_ekc�p`^qlo[h�p^lm`�[k_�^ls`o[c`�la�FHFpÃ�[k_�ejmolsekc�[heckj`kq

teqd�hlkcçq`oj�pqo[q`ce`pÀ

K`v�ekpecdqp�lk�FHF�q[oc`qpÂ

@� coltekc� molmloqelk� la� ^lrkqoe`p� d[s`� ek^o`[p`_� qd`eo� rk^lk_eqelk[h� q[oc`qpÃ� o`ah`^qekc

pqolkc`o� _lj`pqe^� ^ljjeqj`kq� [k_� o`_r^`_� o`he[k^`� lk� ekq`ok[qelk[h� prmmloqÀ�B[ j ] l _e[
ekqol_r^`_�[k�rk^lk_eqelk[h�^ljmlk`kq�la�eqp�FHF�o`_r^qelk�q[oc`q�alo�qd`�aeopq�qej`Ã�tdeh`

Ml kcl he[ �d[p�ek^o`[p`_�qd`�rk^lk_eqelk[h�pd[o`�la�eqp�`jeppelkp�o`_r^qelk�q[oc`q�aolj���À�

m`o^`kq�ek�eqp�mo`selrp�NCB�ql���À��m`o^`kq�ek�qd`�k`t�NCBÀ�



S` s` o[ h�^l r kqoè p�d[ s` �mr q�al ot [ o_�` kd[ k^` _�� � � � �FHF�q[ oc` qpÃ�ò ^l ckexekc�qd` �r oc` k^v
ql � d[ hs` � chl ] [ h� FHF� ` j eppel kp� ] v� � � � � À� Tdep� ml peqes` � pq̀ m� r k_` op̂ l ò p� qd` � k` ` _� al o
[ ^^` h̀ o[ q̀ _Ã� r oc` kq� [ ^qel k� [ k_� ` s` k� cò [ q̀ o� [ j ] eqel k� t l oh_t e_` � ql � ^hl p̀ � qd` � FHF
` j eppel kp� c[ m� qdep� _` ^[ _` À� El o� ` u[ j mh̀ Ã� S[ ekq� Lr ^e[ � d[ p� _l r ] h̀ _� eqp� p̀ ^ql o[ h� FHF
` j eppel kp�q[ oc` q�al o�� � � � �[ c[ ekpq�� � � � �h̀ s` hp�aol j �� �m̀ ô ` kq�ek�NCB�� À� �ql �� � À� �m̀ ô ` kq�ek
NCB�� À� À�Ik�qd` �^[ p̀ �l a�Dpt [ qekeÃ�NCB�� À� �h̀ [ _p�ql �[ �ò _r ^qel k�ek�FHF�` j eppel kp�l a�[ ol r k_
�� � �m̀ ô ` kq�ek�� � � � �^l j m[ ò _�ql �qd` �] r pek` ppç[ pçr pr [ h�¯A@U°�p̂ ` k[ oel �[ k_�[ mmol uej [ q̀ hv
� � �m̀ ô ` kq�ò _r ^qel k�^l j m[ ò _�ql �NCB�� À� À��

� �

K` v�ekpecdqp�l k�p` ^ql o[ h�p^l m̀ �[ k_�^l s` o[ c` �l a�FHFpÂ

@� col t ekc� j [ fl oeqv� l a� ^l r kqoè p� [ ò � ` um[ k_ekc� qd` � p̂ l m̀ � l a� j eqec[ qel k� ] v� [ __ekc� k` t
p` ^ql opÃ�` um[ k_ekc� j ` [ pr ò p� t eqdek� ` uepqekc�p` ^ql op� l o�ek^hr _ekc�k` t �c[ p` pÃ�ej mol sekc
qd` � ^l j mò d` kpes` k` pp� l a� j eqec[ qel k� [ ^qel k� [ k_�mol se_ekc� [ � pqol kc� ] [ pep�al o� [ ^^` h̀ o[ qekc
j eqec[ qel k�ej mh̀ j ` kq[ qel kÃ�^l j m[ ò _�ql �mò sel r p�NCBpÀ�

� � � m̀ ô ` kq� d[ s` � [ __` _� [ � k` t � j eqec[ qel k� p̀ ^ql oÃ� j l pqhv� Ik_r pqoe[ h
Pol ^` pp̀ p�[ k_�Pol _r ^q�Up̀ � ĪPPU°Ã�t eqd�[ �à t �ek^hr _ekc�LULUBE�al o�qd`
aeopq� qej ` À� El o� ` u[ j mh̀ Ã� Al hese[ � [ __` _� IPPU� t deh̀ � Ml kcl he[ � [ __` _
LULUBE� āl ò pqov�l khv°�ek�qd` eo�ò pm̀ ^qes` �NCB�� À� À�S[ ekq�Lr ^e[ �ek^hr _` _
qt l �k` t �p̀ ^ql op�ek�eqp�k` t �NCBÃ�IPPU�[ k_�@EOLUÃ�t deh̀ �Dk` ocv�t [ p�qd`
l khv�p̀ ^ql o�ek^hr _` _�ek�eqp�mò sel r p�NCBÀ��

� � � m̀ ô ` kq� [ __�k` t �c[ p̀ pÃ� j [ ekhv�Eçc[ p̀ pÀ�S[ ekq�Lr ^e[ Ûp�NCB� � À� �d[ p
ek^hr _` _� Eçc[ p̀ p� r k_` o� qd` � ^l l hekc� p̀ ^ql o� [ k_� L` ] [ kl k� ` um[ k_` _� Eç
c[ p̀ p� p̂ l m̀ � ^l s` oekc�HEBpÃ�PEBpÃ�SEb� [ k_�NE_À�Sl j ` � ^l r kqoè p�al ^r p
l k� ò _r ^ekc� j ` qd[ k` � [ k_� l qd` o� Sdl oqçLes` _� Bhej [ q̀ � Pl hhr q[ kqp� ¯SLBPp°
` j eppel kpÀ�Sl hl j l k�Iph[ k_p�ek^hr _` _�BH� �t deh̀ �Dpt [ qeke�ek^hr _` _�] h[ ^g
^[ o] l k� [ k_� l qd` o� [ eo� ml hhr q[ kqpÃ� t deh̀ � Bdeh̀ � ep� _` s` hl mekc� [ � ò cr h[ ql ov
ol [ _j [ m�[ k_�md[ p̀ çl r q�[ ^qel kp�al o�j ` qd[ k` À��

� � � m̀ ô ` kq� ` um[ k_� p̀ ^ql o[ h� [ k_�l o� pr ] çp̀ ^ql o[ h� ml hê è p� [ k_� j ` [ pr ò p
al o� j eqec[ qel kÀ� El o� ` u[ j mh̀ Ã� qo[ kpml oq� [ k_� ek_r pqov� d[ s` � ] ` ` k� ek^hr _` _
t eqdek� Br ] [ Ûp� NCB� � À� � [ p� ò ah̀ ^q̀ _� ] v� pm̀ ^eaê � q[ oc` qp� ek^hr _ekc
ek^ò [ pekc� qd` � m̀ ô ` kq[ c` � l a� ` h̀ ^qoê � s` dê h̀ p� ql � � � � m̀ ô ` kq� ] v� � � � �
¯̂ r oò kqhv� pq[ k_ekc� [ q� � � m̀ ô ` kq°À� P[ gepq[ k� d[ p� ` um[ k_` _� qd` � _` mqd� [ k_
[ j ] eqel k� l a� j eqec[ qel k� [ ^qel kp� ] v� [ __ekc� k` t � pr ] çp̀ ^ql op� pr ^d� [ p
[ se[ qel kÃ�j [ oeqej ` �[ k_�^eô r h[ o�` ^l kl j vÀ�



� �

K` v�ekpecdqp�l k�[ heckj ` kq�t eqd�hl kcçq̀ oj �pqo[ q̀ cè pÂ

M[ kv� ^l r kqoè p� j [ g` � ò à ò k^` � l o� [ heck� t eqd� hl kcçq̀ oj � pqo[ q̀ cè p� l o� hl kçq̀ oj � hl t ç
` j eppel kp�_` s` hl mj ` kq�pqo[ q̀ cè p�¯LTS�LTçLDCS°Ã�` j ] ` __ekc�k` qçx` ol �q[ oc` qp�[ k_�ekq̀ oej
j eh̀ pql k` pÀ� Okhv� [ � pr ] p̀ q� l a� qd` p̀ � [ ò � ar hhv� [ heck` _� t eqd� hl kcçq̀ oj Ã� k` qçx` ol � cl [ hp� [ k_
t l r h_� ò pr hq� ek� hl t ` o� ^r j r h[ qes` � ` j eppel kp� ^l j m[ ò _� ql � mò sel r p� NCBpÀ� T[ gekc� ekql
[ ^^l r kq�mò hej ek[ ov�[ k[ hvpep�l a�qd` �h[ q̀ pq�pr ] j eppel kp�[ k_�[ kkl r k^` j ` kqp�j [ _` �_r oekc�qd`
Bhej [ q̀ �Sr j j eqÃ�qd` �m[ qdt [ v�ql �g` ` m��À� 8�B` hper p�ek�ò [ ^d�] v�qd` �` k_�l a�qd` �^` kqr ov�ep�pqehh
l m̀ k� ] r q� ò nr eò p� ar hh� ej mh̀ j ` kq[ qel k� l a� decdç[ j ] eqel k� q[ oc` qpÃ� ek^hr _ekc� qd` � ` k[ ] hekc
^l k_eqel kp� ql � ar hhv� ò [ hex` � ^l k_eqel k[ h� q[ oc` qpÀ� Wdeh̀ � ekeqe[ h� [ pp̀ ppj ` kqp� _` j l kpqo[ q̀
mol cò pp�ek�j eqec[ qel k�[ j ] eqel kÃ�^h̀ [ o�[ j ] eqel k�c[ mp�ò j [ ekí m[ oqê r h[ ohv�ek�qd` �k` [ oçq̀ oj À

Sml qhecdq�ç�Nec` oe[ �] l l pqp�^hej [ q̀
[ j ] eqel k�t eqd�k` t �` ^l kl j vçt e_` �NCB

Nec` oe[ Ûp� qdeo_� NCB� ò mò p̀ kqp� peckeaê [ kq� [ _s[ k^` j ` kq� aol j � eqp� mò sel r p� NCBÀ
Nl q[ ] hvÃ� eq� ekqol _r ^` p� [ � aeu` _� ] [ p` hek` � v` [ oÃ� ò mh[ ^ekc� qd` � mò sel r p� A@U� p̂ ` k[ oel À
Td` � mh[ k� ep� ` ^l kl j vçt e_` Ã� ^l s` oekc� [ hh� p̀ ^ql op� [ k_� j [ fl o� FHFpÃ� [ k_� p̀ qp� [ � k` t
q[ oc` qÂ� [ � � � � m̀ ô ` kq� FHF� ` j eppel kp� ò _r ^qel k� ] v� � � � � � [ c[ ekpq� � � � � � h̀ s` hp
[ heckekc�t eqd�eqp�hl kcçq̀ oj �pqo[ q̀ cv�al o�[ ^dè sekc�k` qçx` ol �` j eppel kp�] v�� � � � À�Td`
k` t � NCB� [ hpl � ò ah̀ ^qp� [ � j l ò � ol ] r pq� [ k_� p̂ è k^` ç] [ p̀ _� [ mmol [ ^d� ql � ^hej [ q̀
mh[ kkekcÀ

�

Td` �qdeo_�NCB�_eò ^qhv�ò pml k_p�ql �FST�l r q̂ l j ` pÃ�m[ oqê r h[ ohv�ek�qd` �` k` ocv�p̀ ^ql oÀ
K` v� q[ oc` qp� ek^hr _` � ek^ò [ pekc� qd` � pd[ ò � l a� ò k` t [ ] h̀ � ` k` ocv� ek� ` h̀ ^qoê eqv
c` k` o[ qel k�aol j �qd` �^r oò kq�pd[ ò �l a�� � �m̀ ô ` kq�ql �� � �m̀ ô ` kq�] v�� � � � �[ k_�] l l pqekc
` k` ocv� ` aaê è k^v� ] v� r mco[ _ekc� ml t ` o� pvpq̀ j p� [ k_� pqò kcqd` kekc� pq[ k_[ o_p� al o
[ mmhe[ k^` pÀ� Iq� [ hpl � ` um[ k_p� j eqec[ qel k� ` aal oqp�ek�g` v� p̀ ^ql op� [ k_� ` kd[ k^` p� p̀ ^ql o[ h
ekq̀ co[ qel k�qdol r cd�^ol ppç̂ r qqekc�eppr ` �pr ^d�[ p�^eô r h[ o�` ^l kl j vÀ

Td` � k` t � NCB� [ hpl � à [ qr ò p� j l ò � ^l j mò d` kpes` � [ _[ mq[ qel k� j ` [ pr ò p� [ ^ol pp
^oeqê [ h� p̀ ^ql op� pr ^d� [ p� al l _� p̀ ^r oeqv� [ k_� [ coê r hqr ò Ã� t [ q̀ o� [ k_� p[ keq[ qel kÃ� d` [ hqdÃ
ekao[ pqor ^qr ò �[ k_�dr j [ k�p̀ qqh̀ j ` kqpÃ�` ^l pvpq̀ j pÃ�hes` hedl l _pÃ�[ k_�^r hqr o[ h�d` oeq[ c` Ã��
[ heckekc� t eqd� qd` � U@D� Eo[ j ` t l og� al o� Fhl ] [ h� Bhej [ q̀ � R` pehè k^` À� Iq� ` j md[ pex` p
^hej [ q̀ �oepg�j [ k[ c` j ` kqÃ�` [ ohv�t [ okekc�pvpq̀ j pÃ�[ k_�k[ qr ò ç] [ p̀ _�pl hr qel kp�ql �] r eh_
ò pehè k^` À



� �

@� pqol kc� ` j md[ pep� ep� mh[ ^` _� l k� ` kpr oekc� fr pq� qo[ kpeqel k� [ k_� pl ^e[ h� ek^hr pel kÀ� Td`
NCB� pqò kcqd` kp� mol sepel kp� al o� c` k_` o� ` nr [ heqvÃ� ^hej [ q̀ � ` _r ^[ qel kÃ� ^eqex` k
m[ oqê em[ qel kÃ� [ ^^` pp� ql � ekal oj [ qel kÃ� [ k_� aek[ k^e[ h� [ ^^` pp� al o� t l j ` kÃ� vl r qd� [ k_
pj [ hhç�[ k_�j ` _er j çpex` _�] r pek` pp̀ pÃ�t deh̀ �[ hpl �hekgekc�eqp�[ ^qel kp�ql �qd` �Sr pq[ ek[ ] h̀
C` s` hl mj ` kq� F l [ hp� ¯SCFp°À� @� decdçh̀ s` h� ej mh̀ j ` kq[ qel k� ao[ j ` t l og� ep� mol se_` _Ã
h[ vekc�qd` �col r k_t l og�al o�[ �j l ò �_` q[ eh̀ _�^l pqekc�[ k_�aek[ k^ekc�mh[ kÀ�

Pdl ql �^ò _eqÂ�@j [ h[ ^dr gt r �I] ` k` j ` ���UNCP�Nec` oe[

Td` �UN�pvpq̀ j Ã�qdol r cd�qd` �Bhej [ q̀ �Pol j ep̀ �� � � � Ã�mh[ v` _�[ �g` v�ol h̀ �ek�pr mml oqekc
qd` � _` s` hl mj ` kq� l a� Nec` oe[ Ûp� qdeo_� NCBÀ� Td` � R̀ pe_` kq� Bl l o_ek[ ql o� Oaaê ` � h̀ _� qd`
l s` o[ hh�^l l o_ek[ qel k�l a�qd` �UN�Bl r kqov�T` [ j �[ k_�decdçh̀ s` h�[ _sl ^[ ^v�t eqd�Nec` oe[ k
cl s` okj ` kq� [ k_� l qd` o� m[ oqk` opÀ� t deh̀ � E@OÃ� ILOÃ� IOM� [ k_� UNçWl j ` k� mol se_` _
^oeqê [ h� q̀ ^dkê [ h� [ k_� aek[ k^e[ h� pr mml oq� ek� [ coê r hqr ò Ã� fr pq� qo[ kpeqel kÃ� j eco[ qel k� [ k_
c` k_` o� ` nr [ heqvÀ� UNCP� h̀ _� l s` o[ hh� q̀ ^dkê [ h� pr mml oq� qdol r cdl r q� qd` � NCB
_` s` hl mj ` kq� mol ^` ppÃ� ek^hr _ekc� FHF� eks` kql ov� r m_[ q̀ pÃ� p̂ ` k[ oel � j l _` hhekcÃ
ek^hr pel k�l a�k` t �p̀ ^ql op�[ k_�[ heckj ` kq�t eqd�_` s` hl mj ` kq�moel oeqè p�[ k_�SCFpÀ��



� �

@_[ mq[qel k�[ j ] eqel k
@_[ mq[ qel k� ep� c[ ekekc� mol j ek` k^` � t eqd� qd` � j [ fl oeqv� l a� k` t hv� pr ] j eqq̀ _� NCBp� ek^hr _ekc� [ k
[ _[ mq[ qel k� ^l j ml k` kq� [ k_� j [ kv� j [ gekc� ` umhê eq� ò à ò k^` � ql � N@Pp� l o� ò h[ q̀ _� [ _[ mq[ qel k
mh[ kkekc�ekpqor j ` kqpÀ�Sl j ` �^l r kqoè p�d[ s` �ek_ê [ q̀ _�qd[ q�qd` v�t ehh�^l j j r kê [ q̀ �[ _[ mq[ qel k�cl [ hp
ek�[ �p̀ m[ o[ q̀ �ekpqor j ` kqÀ�Tdep�ò ah̀ ^qp�[ �col t ekc�ò ^l ckeqel k�l a�^hej [ q̀ �ej m[ ^qp�[ k_�qd` �k` ` _�al o
ò pehè kq�_` s` hl mj ` kqÀ�UNCPÛp�[ k[ hvpep�pdl t p�qd[ q�^l r kqoè p�[ ò �ek^ò [ pekchv�r pekc�qd` eo�NCBp�ql
[ _s[ k^` �[ _[ mq[ qel k�mh[ kkekcÃ�ek�[ heckj ` kq�t eqd�qd` eo�N@Pp�[ k_�qd` �U@D�Eo[ j ` t l og�al o�Fhl ] [ h
Bhej [ q̀ �R̀ pehè k^` À

K` v�ekpecdqpÂ

Ml ò � qd[ k� � � � m̀ ô ` kq� l a� ^l r kqoè p� d[ s` � ek^hr _` _� [ _[ mq[ qel k� ek� qd` eo� k` t � NCBpÃ� [ k_� � �
m̀ ô ` kq�` kd[ k^` _�qd` eo�[ _[ mq[ qel k�^l j ml k` kqpÀ�Bl r kqoè p�[ ò �_l ekc�qdep�ek�p̀ s` o[ h�t [ vpÃ
h[ oc` hv�] v�` um[ k_ekc�p̀ ^ql o[ h�^l s` o[ c` Ã�ek^ò [ pekc�qd` �kr j ] ` o�l a�j ` [ pr ò p�[ k_�l o�p̀ qqekc
nr [ kqeae[ ] h̀ � q[ oc` qpÃ� [ p� ek_ê [ q̀ _� ek� qd` � pq[ qepqê p� ] ` hl t À� El o� ` u[ j mh̀ Ã� S[ l � Tl j ` � [ k_
Poek^em̀ � ^l j j eqp�ql � ` kpr ò � [ hh� [ coê r hqr o[ h� [ ò [ p� [ ò � ^l s` ò _� ] v� ^hej [ q̀ � ekal oj [ qel k� [ k_
� � �m̀ ô ` kq�l a�or o[ h�a[ oj ` op�d[ s` �[ ^^` pp�ql �al ò ^[ pqp�[ k_�` [ ohv�t [ okekc�pvpq̀ j p�] v�� � � � À�Ik
Le] ` oe[ Ã�k` t �p̀ ^ql op�ek^hr _ekc�aepd` oè pÃ�^l [ pq[ h�xl k` pÃ�aò pdt [ q̀ o�` ^l pvpq̀ j p�[ k_�ò pehè kq
` k` ocv�[ k_�ekao[ pqor ^qr ò �t ` ò �ek^hr _` _�ek�qd` �k` t �NCB�t eqd�^h̀ [ o�nr [ kqeaè _�q[ oc` qpÀ��

� � « � � « � � «
ek^ò [ p̀ �j ` [ pr ò p

t eqdek�` uepqekc�p̀ ^ql op
[ __�k` t
p̀ ^ql op

p̀ q�nr [ kqeae[ ] h̀
q[ oc` qp

Os` o� � � � m̀ ô ` kq� l a�k` t �NCBp�` umhê eqhv� ò à ò k^` �N@Pp� l o� ò h[ q̀ _� [ _[ mq[ qel k�mh[ kkekc
l o�ml hê v�ekpqor j ` kqpÃ�t eqd�k` [ ohv�� � �m̀ ô ` kq�ek_ê [ qekc�[ �pqol kc�[ heckj ` kq�] ` qt ` ` k�NCB
[ _[ mq[ qel k� moel oeqè p� [ k_� qdl p̀ � ek� qd` eo� N@Pp� l o� ò h[ q̀ _� [ _[ mq[ qel k� mh[ kkekc� [ k_� ml hê v
ekpqor j ` kqpÀ� Bl r kqoè p� c[ ek� q[ kce] h̀ � ] ` k` aeqp� aol j � [ heckekc� NCB� [ k_� N@P� mol ^` pp̀ pÂ� eq
ò _r ^` p� l m̀ o[ qel k[ h� ] r o_` kpÃ� ej mol s` p� ^l l o_ek[ qel k� [ k_� ` aaê è k^vÃ� ek^ò [ p̀ p� sepe] eheqv���
[ k_���ml heqê [ h���pr mml oqÃ��[ k_��pqò kcqd` kp��qd` ��^[ p̀ ��al o�eks` pqj ` kq�ek�[ _[ mq[ qel kÀ



� �

Tdep�[ heckj ` kq�[ hpl �d` hmp�r khl ^g�aek[ k^ekc�al o�[ _[ mq[ qel k�moel oeqè pÃ�j [ gekc�^hej [ q̀ � [ ^qel k
j l ò � ` aà ^qes` � [ k_� pr pq[ ek[ ] h̀ À� El o� ` u[ j mh̀ Ã� A[ kch[ _` pdÛp� qdeo_� NCB� _` j l kpqo[ q̀ p� [
_` he] ` o[ q̀ �[ heckj ` kq�t eqd�eqp�N@P�� � � � ê� � � � Ã�t eqd�� � � l r q�l a�� � � �[ _[ mq[ qel k�ekq̀ os` kqel kp
aol j �qd` �N@P�ek^hr _` _�[ p�NCB�[ _[ mq[ qel k�moel oeqè p�[ k_�p̀ h̀ ^q̀ _�al o�qd` eo�à [ pe] eheqv�t eqdek
qd` �NCBÛp�ej mh̀ j ` kq[ qel k�qej ` ao[ j ` �l a � � � � ê� � � � À�Dqdel me[ Ûp�NCB�� À� �] r eh_p�l k�eqp�N@PÃ
ekq̀ co[ qekc� [ _[ mq[ qel k� q[ oc` qp� [ ^ol pp� g` v� p̀ ^ql op� [ k_� ekpqeqr qel k[ hex` _� t eqdek� eqp� t ` hh
` pq[ ] hepd` _Ã�k[ qel k[ hhvçh̀ _�Bhej [ q̀ �R̀ pehè kq�Fò ` k�D̂ l kl j v�[ ô deq̀ ^qr ò À�

@� col t ekc� kr j ] ` o� l a� ^l r kqoè p� [ ò � [ heckekc� qd` eo� [ _[ mq[ qel k� cl [ hp� t eqd� qd` � U@D
Eo[ j ` t l og�l k�Fhl ] [ h�Bhej [ q̀ �R` pehè k^` À�@ol r k_�� � �m̀ ô ` kq�l a�k` t �NCBp�ò à ò k^` �qd`
Eo[ j ` t l og�[ k_�ek_ê [ q̀ �^hl p̀ �[ heckj ` kqÃ�peck[ hekc�^l ks` oc` k^` �[ ol r k_�pd[ ò _�moek^emh̀ p
al o�` kd[ k^` _� [ _[ mq[ qel k� [ k_�^hej [ q̀ çò pehè kq�_` s` hl mj ` kqÀ�L` ] [ kl kÛp�NCB�� À� � ` umhê eqhv
ò à ò k^` p� qd` � U@D� Bl kp̀ kpr p� [ k_� ek^hr _` p� [ _[ mq[ qel k� moel oeqè p� [ ^ol pp� [ coê r hqr ò Ã
al ò pqovÃ�t [ q̀ oÃ�] el _es` opeqvÃ�r o] [ k�ekao[ pqor ^qr ò Ã�d` [ hqdÃ�_ep[ pq̀ o�oepg�ò _r ^qel k�[ k_�ql r oepj À
Bdeh̀ Ûp� NCB� � À� � ekq̀ co[ q̀ p� qd` � U@D� Eo[ j ` t l ogÛp� qd` j [ qê � [ k_� _ej ` kpel k[ h� q[ oc` qp
qdol r cd�� � �p̀ ^ql o[ h�[ _[ mq[ qel k�mh[ kp�[ k_�[ �N@P� �̄ � � � ê� � � � °À�Td` p̀ �ek^hr _` �t [ q̀ oÃ�d` [ hqdÃ
] el _es` opeqvÃ�ekao[ pqor ^qr ò Ã�[ k_�^r hqr o[ h�d` oeq[ c` Ã�[ k_�` [ ohv�t [ okekc�pvpq̀ j pÀ�

Ml h_l s[ � d[ p� peckeaê [ kqhv� ` kd[ k^` _� [ _[ mq[ qel k� [ j ] eqel k� ek� eqp� NCB� � À� � [ p
^l j m[ ò _�ql �qd` � ^l r kqovÛp�mò sel r p�NCBÀ�NCB� � À� � ] ` k` aeqp�aol j � [ � j r ^d�pqol kc` o
h̀ c[ h� al r k_[ qel k� qd[ q� ek^hr _` p� L[ t � � � �� � � � � l k� Bhej [ q̀ � @̂qel k� [ k_� qd` � N[ qel k[ h
Bhej [ q̀ � Bd[ kc` � @_[ mq[ qel k� Pol co[ j j ` Ã� pr ] j eqq̀ _� ql � qd` � UNEBBB� [ p� eqp� N@P� ek
� � � � À�Ml h_l s[ Ûp�NCB�� À� �t [ p�ekal oj ` _�] v�eqp�aeaqd�N[ qel k[ h�Bl j j r kê [ qel k�[ k_�aeopq
Aè kke[ h� To[ kpm[ ò k^v� R̀ ml oqÃ� _` j l kpqo[ qekc� qd[ q� kl q� l khv� ep� NCB� � À� � ol l q̀ _� ek
r m_[ q̀ _�_[ q[ �[ k_�p̂ è kqeaê �ekal oj [ qel kÃ�] r q�[ hpl �ò mò p̀ kqp�[ �h̀ c[ h�l ] hec[ qel k�hekg` _
ql � Ml h_l s[ Ûp� ^hej [ q̀ � k` r qo[ heqv� [ k_� _` s` hl mj ` kq� h[ t pÀ� Tdep� ehhr pqo[ q̀ p
^l j mò d` kpes` � [ heckj ` kq� ] ` qt ` ` k� Ml h_l s[ Ûp� NCBÃ� N@PÃ� ^hej [ q̀ � [ k_
_` s` hl mj ` kq�ml hê vÃ�[ k_�h̀ c[ h�ao[ j ` t l ogÀ��

Sml qhecdqÂ�Ml h_l s[ Ûp�[ _[ mq[ qel k�ep
[ k^dl ò _�] v�ml hê v�[ heckj ` kq�[ k_�h̀ c[ h
al r k_[ qel k

Td` �NCB�� À� � [ hpl �d[ p�] ol [ _` oÃ�v` q� j l ò �pm̀ ^eaê Ã�[ _[ mq[ qel k�moel oeqè p�[ k_�NCB� À�
mol se_` p�[ �hepq�l a�^l pq̀ _�moel oeqv�[ ^qeseqè pÃ�] ol g` k�_l t k�] v�p` ^ql oÀ�Td` p̀ ��moel oeqè p�



� �

[ ò � ^l j mò d` kpes` hv� [ heck` _� t eqd� qd` � ^l r kqovÛp� N@PÃ� t dê d� mol se_` p� [ � _` q[ eh̀ _
cl s` ok[ k^` � [ k_�ej mh̀ j ` kq[ qel k�ao[ j ` t l og�al o� [ _[ mq[ qel k�ek�qd` � ^l r kqovÀ�@�ol ] r pq
j l keql oekcÃ� ` s[ hr [ qel k� [ k_� h̀ [ okekc� ¯MDL°�ao[ j ` t l og� ` h[ ] l o[ q̀ _� ek� qd` � N@P� d[ p
kl t �] ` ` k�ek^l oml o[ q̀ _�ekql �NCB�� À� À��

Pdl ql �Bò _eqÂ�UNCP�Ml h_l s[

Ml ò l s` oÃ� qd` � NCB� � À� � d[ p� [ k� ` kd[ k^` _� _` p̂ oemqel k� l a� qd` � j ` [ kp� l a
ej mh̀ j ` kq[ qel k� ek^hr _ekc� ^ol ppçò à ò k^ekc� qd` � FBE� Bl r kqov� Pol co[ j j ` � al o� qd`
m̀ oel _� � � � � ç� � � � Ã� [ heckekc� t eqd� qd` � N@PÃ� l r qhekekc� mol cò pp� j [ _` � pek^` � qd`
mò sel r p� NCBÃ� [ k_� hepqekc� ej mh̀ j ` kq[ qel k� moel oeqè p� al o� NCB� � À� À� Ml h_l s[ � [ hpl
ek^hr _` p�[ �p̀ ^qel k�l k�c` k_` oçò pml kpes` �^hej [ q̀ �[ _[ mq[ qel kÃ�decdhecdqekc�qd` �^oeqê [ h
ol h̀ p� l a� t l j ` kçh̀ _� k` qt l ogpÃ� co[ ppol l qp� l oc[ kex[ qel kp� [ k_� ^l l m̀ o[ qes` p� ek
[ _[ mq[ qel k�` aal oqp�[ q�qd` �^l j j r keqv�h̀ s` hÀ�

UNCPÃ� qdol r cd� qd` � Bhej [ q̀ � Pol j ep̀ � � � � � Ã� d[ p� mh[ v` _� [ � g` v� ol h̀ � ek� pr mml oqekc
Ml h_l s[ � ek� ` kd[ k^ekc� qd` � [ _[ mq[ qel k� ^l j ml k` kq� l a� NCB� � À� Ã� t eqd� [ � pqol kc
` j md[ pep� l k� c` k_` o� j [ ekpqò [ j ekcÃ� [ p� t ` hh� [ p� pr mml oqekc� qd` � N@P� mol ^` ppÃ� t eqd
FBE�R̀ [ _ek` pp�aek[ k^ekcÀ�Oqd` o�m[ oqk` op�aol j �qd` �UN�pvpq̀ j Ã�ek^hr _ekc�E@OÃ�d[ s`
[ hpl �mol se_` _�^oeqê [ h�pr mml oq�ql �qd` �NCB�[ k_�N@PÃ�m[ oqê r h[ ohv�l k�moel oeqè p�ò h[ q̀ _�ql
[ coê r hqr ò À��



Pl hê v�^l d` ò k^` �ql �[ _s[ k^` �^hej [ q̀ Ã
` kseol kj ` kq�[ k_�_` s` hl mj ` kq�[ c` k_[ p

� �

@hh� pr ] j eqq̀ _� NCBp� ek^hr _` � ] el _es` opeqvÃ� ` ^l pvpq̀ j pÃ� k[ qr ò ç] [ p` _� pl hr qel kp� [ k_�l o� k[ qr ò ç
ò h[ q̀ _�moel oeqè p�[ p�^l kqoe] r qel kp�ql �` eqd` o�j eqec[ qel k�l o�[ _[ mq[ qel kÃ�l o�] l qdÀ�

K` v�ekpecdqpÂ

Os` o�� � �m̀ ô ` kq�ek^hr _` �j ` [ pr ò p�[ k_�[ ^qel kp�qd[ q�^l kqoe] r q̀ �ql �_` hes` o
^l j j eqj ` kqp� r k_` o� qd` � UNBBCÃ� t eqd� � � � m̀ ô ` kq� j [ gekc� ` umhê eq
ò à ò k^` � ql � qd` � LCN� q[ oc` qp� l o� qd` � N[ qel k[ h� @̂qel k� Pol co[ j j ` � ql
Bl j ] [ q� C` p̀ oqeaê [ qel kÀ� Al hese[ Ûp� NCB� � À� � ` umhê eqhv� [ heckp� j r hqemh̀
p̀ ^ql o[ h�cl [ hp� t eqd�eqp�LCN�q[ oc` qp� [ k_�UNBBC�^l j j eqj ` kqp�ek^hr _ekc
ò pql o[ qel k� l a� _` co[ _` _� pl ehpÃ� pr pq[ ek[ ] h̀ � al ò pq� j [ k[ c` j ` kqÃ� [ k_
ò pehè kq� [ coê r hqr o[ h� pvpq̀ j pÀ� Ml ol ^^l Ûp� NCB� � À� � ek^hr _` p� _` _ê [ q̀ _
j ` [ pr ò p� al o� ej mh̀ j ` kqekc� eqp� N[ qel k[ h� @̂qel k� Pol co[ j j ` � ql � Bl j ] [ q
C` p̀ oqeaê [ qel kÃ� t dê d� mh[ vp� [ � g` v� ol h̀ � ek� ò _r ^ekc� al ô ` _� j eco[ qel k
hekg` _�ql �h[ k_�_` co[ _[ qel kÀ�

� � � m̀ ô ` kq� j [ g` � _eò ^q� ò à ò k^` � ql � NAS@PpÀ� Tdep� [ heckj ` kq
pqò kcqd` kp� qd` � ^l d` ò k^` � ] ` qt ` ` k� ^hej [ q̀ � [ k_� k[ qr ò � ml hê è p� [ k_
` kd[ k^` p�ej mh̀ j ` kq[ qel k�` aà ^qes` k` ppÀ�@kcl h[ �^l j j eqp�ql �ekq̀ co[ q̀ �eqp
NAS@P� ekql � NCB� ej mh̀ j ` kq[ qel k� [ k_� j l keql oekc� [ k_� d[ p� ekpqeqr q̀ _� [
N[ qel k[ h� Bl j j eppel k� l k� Bhej [ q̀ � Bd[ kc` � [ k_� Ael _es` opeqv� ql � ` kd[ k^`
^l l o_ek[ qel k� [ j l kc� g` v� ekpqeqr qel kpÀ� Bl hl j ] e[ Ûp� NCB� � À� � ml peqel kp
^hej [ q̀ � [ ^qel k� [ p� [ � r keavekc� ao[ j ` t l og� qd[ q� ekq̀ co[ q̀ p� ] el _es` opeqv
^l kp̀ os[ qel k�[ k_�pr pq[ ek[ ] h̀ �_` s` hl mj ` kq�ek�hek` �t eqd�eqp�NAS@PÀ�

Ok` � ek� aes` � ^l r kqoè p� d[ s` � ` umhê eqhv� ` j md[ pex` _� [ � pqol kc� ^l d` ò k^`
[ ^ol pp� ^hej [ q̀ Ã� ] el _es` opeqv� [ k_� h[ k_� r k_` o� qd` � Rel � Bl ks` kqel kp
¯UNEBBBÃ�BAC�[ k_�UNBBC°À�El o�` u[ j mh̀ Ã�Le] ` oe[ Ûp�NCB�� À� �[ oqê r h[ q̀ p
eqp� ekq̀ co[ qel k� l a� Rel � Bl ks` kqel kpÛ� l ] f̀ ^qes` pÃ� t deh̀ � pvk` ocè p� t ` ò
j [ mm̀ _� [ ^ol pp� qd` � Rel � Bl ks` kqel kp� ql � ekal oj � ml hê v� [ k_� j ` [ pr ò
moel oeqv�p̀ qqekc�ek�Soe�L[ kg[ Ûp�NCB�� À� À�

Pl hê v� ^l d` ò k^` � ep� ` j ` ocekc� [ p� [ � _` aekekc� à [ qr ò � l a� qdeo_� c` k` o[ qel k� NCBpÀ� Bl r kqoè p� [ ò
ek^ò [ pekchv� h̀ s` o[ cekc� qd` eo� NCB� mol ^` pp̀ p� ql � [ heck� ^hej [ q̀ Ã� ] el _es` opeqv� [ k_� h[ k_� q[ oc` qpÃ
^ò [ qekc�pvk` ocè p�[ ^ol pp�qd` �Rel �Bl ks` kqel kpÀ�Bl r kqoè p�[ hpl �` j md[ pex` �pqol kc�^l d` ò k^` �[ k_
[ heckj ` kq�l a�qd` eo�NCBp�t eqd�_` s` hl mj ` kq�pqo[ q̀ cè pÃ�ml hê è p�[ k_�l o�mh[ kpÃ�` kpr oekc�qd[ q�^hej [ q̀
[ ^qel k� ep� ` j ] ` __` _� t eqdek� ] ol [ _` o� _` s` hl mj ` kq� mh[ kkekc� [ q� k[ qel k[ hÃ� p̀ ^ql o[ h� [ k_�l o� pr ] ç
k[ qel k[ h�h̀ s` hÀ�



@hh�^l r kqoè p�d[ s` �[ heck` _�qd` eo�NCBp�t eqd�k[ qel k[ h�[ k_�l o�p` ^ql o[ h�_` s` hl mj ` kq�pqo[ q̀ cè p�[ k_
mh[ kp� [ k_� l s` o� � � � m̀ ô ` kq� pm̀ ^eaê [ hhv� j [ g` � qd` � hekg� ql � pr ] k[ qel k[ h� mh[ kp� [ k_� qd` � ol h̀ � l a
pr ] k[ qel k[ h� h̀ s` h� cl s` okj ` kqp� ek� ej mh̀ j ` kqekc� k` t � NCB� ^l j j eqj ` kqpÀ� El o� ekpq[ k^` Ã
A[ o] [ _l pÛ� Meppel k� A[ o] [ _l p� � � � � Ã� qd` � A[ o] [ _l p� � � � � � Iks` pqj ` kq� Ph[ kÃ� [ k_� qd` � D̂ l kl j ê
R̀ ^l s` ov�[ k_�To[ kpal oj [ qel k�Ph[ kÃ�ekq̀ co[ q̀ �^hej [ q̀ � ò pehè k^` � [ k_�pr pq[ ek[ ] h̀ �_` s` hl mj ` kqÀ�Ik
L` ] [ kl kÃ�` [ ^d�p̀ ^ql o�d[ p�_` _ê [ q̀ _�pqo[ q̀ cè p�[ k_�mh[ kp�ekq̀ co[ q̀ _�t eqd�NCB�q[ oc` qpÀ�N` m[ h�d[ p
pqol kc� pr ] k[ qel k[ h� [ heckj ` kqÃ� t dê d� ek^hr _` p� Pol sek^e[ h� Bhej [ q̀ � Bd[ kc` � Bl l o_ek[ qel k
Bl j j eqq̀ ` p� [ k_� Ll ^[ h� @_[ mq[ qel k� Ph[ kp� l a� @̂qel k� L̄@P@°� [ ^ol pp� � � � � hl ^[ h� cl s` okj ` kqp� ql
ej mh̀ j ` kq�NCB�^l j j eqj ` kqpÀ��

� �

P[ k[ j [ Ûp� NCB� � À� � peckeaê [ kqhv� ` kd[ k^` p� ml hê v� ^l d` ò k^` � [ ^ol pp� ^hej [ q̀ Ã
] el _es` opeqv� [ k_� h[ k_� ^l j m[ ò _� ql � eqp� mò sel r p� NCBÃ� m[ oqê r h[ ohv� ek� eqp� [ heckj ` kq
t eqd�qd` �Rel �Bl ks` kqel kpÀ�Td` �j l pq�kl q[ ] h̀ �[ _s[ k^` j ` kq�ep�qd` �al oj [ h�ekq̀ co[ qel k�l a
qd` p̀ � qdò ` � _l j [ ekp� r k_` o� qd`  � ×N[ qr ò � Ph̀ _c` ÃØ� t dê d� p̀ os` p� [ p� [ � r keavekc
ao[ j ` t l og� al o� ^hej [ q̀ � [ ^qel kÃ� ] el _es` opeqv� ^l kp̀ os[ qel k� [ k_� pr pq[ ek[ ] h̀ � h[ k_
j [ k[ c` j ` kqÀ�Tdep�j [ ogp�[ �pdeaq�aol j �eqp�mò sel r p�NCBÃ�t d` ò �p̀ ^ql o[ h�^l j j eqj ` kqp
t ` ò �mò p̀ kq�] r q�kl q�` umhê eqhv�^l l o_ek[ q̀ _�r k_` o�[ �pekch̀ �ekq̀ co[ qes` �pqor ^qr ò À�

Sml qhecdqÂ�P[ k[ j [ Ûp�N[ qr ò �Ph̀ _c` �ql
[ _s[ k^` �pvkc` ocè p�[ ^ol pp�^hej [ q̀ Ã
] el _es` opeqv�[ k_�h[ k_�

Td` � k` t � NCB� ekqol _r ^` p� ekpqeqr qel k[ h� ekkl s[ qel kp� pr ^d� [ p� qd` � mol ml p̀ _ N[ qel k[ h
B[ ] ek` q�al o�Bhej [ q̀ �Bd[ kc` � [ k_�Fò ` k�To[ kpeqel kÃ� t dê d� t ehh�^l kpl he_[ q̀ �k[ qel k[ h
^l j j eqq̀ ` p� l k� ^hej [ q̀ � ^d[ kc` Ã� ] el _es` opeqv� [ k_� _` p̀ oqeaê [ qel k� ekql � [ � pekch̀
cl s` ok[ k^` � ] l _vÀ�Tdep�pqor ^qr ò � ep�_` peck` _�ql � ` kpr ò � ^ol ppçp̀ ^ql o[ h� ^l l o_ek[ qel k
[ k_� ek^hr pes` � _` ^epel kçj [ gekcÃ� eksl hsekc� vl r qdÃ� Ik_ec` kl r p� P` l mh̀ pÃ� @aol ç
_` p̂ ` k_[ kq�^l j j r keqè p�[ k_�l qd` o�sr hk` o[ ] h̀ �col r mpÀ

Td` � N[ qr ò � Ph̀ _c` � [ hpl � pqò kcqd` kp� pvk` ocè p� ] v� ` j ] ` __ekc� ^l ç] ` k` aeqp� l a
j eqec[ qel k� [ k_� [ _[ mq[ qel kí pr ^d� [ p� ` ^l pvpq̀ j � ò pql o[ qel kÃ� ^[ o] l k� p̀ nr ` pqo[ qel k
[ k_�] el _es` opeqv�mol q̀ ^qel kí ekql �eqp�k[ qel k[ h�q[ oc` qpÀ�El o�` u[ j mh̀ Ã�qd` �ò pql o[ qel k�l a
� � � Ã� � � � d` ^q[ ò p� l a� ` ^l pvpq̀ j pÃ� ek^hr _ekc� j [ kcol s` pÃ� ep� ao[ j ` _� kl q� l khv� [ p� [
^hej [ q̀ � j eqec[ qel k� j ` [ pr ò � ] r q� [ hpl � [ p� [ � ] el _es` opeqv� [ k_� h[ k_çr p̀ � pqo[ q̀ cvÀ� Tdep
^l d` ò kq�ml hê vçj [ gekc� [ mmol [ ^d� t ehh� ` kd[ k^` � ^l l o_ek[ qel k�ql � j l ] ehex` �aek[ k^` �al o
pr pq[ ek[ ] h̀ �_` s` hl mj ` kq�[ p�[ �t dl h̀ À�



Pdl ql �Bò _eqÂ�UNCP�P[ k[ j [
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UNCPÃ� r k_` o� qd` � Bhej [ q̀ � Pol j ep̀ � � � � � Ã� mh[ v` _� [ � g` v� ol h̀ � ek� pr mml oqekc� [ k_
pqò kcqd` kekc� qd` � h̀ [ _` opdem� l a� qd` � R̀ pe_` kq� Bl l o_ek[ ql oÖp� Oaaê ` � ek� ^l l o_ek[ qekc
q̀ ^dkê [ h�^l kqoe] r qel kp�aol j �s[ oel r p�UN�[ c` k^è p�¯DBL@BÃ�E@OÃ�ILOÃ�UNCRRÃ�UNDP
[ k_�UNIBDE°�ql �pr mml oq�P[ k[ j [ Ûp�NCB�� À� �_` s` hl mj ` kq�[ k_�ej mh̀ j ` kq[ qel kÀ

Er oqd` oj l ò Ã�[ �ol ] r pq�m[ oqê em[ ql ov�mol ^` ppÃ�` kpr oekc�qd` �ek^hr pel k�l a�Ik_ec` kl r p
P` l mh̀ pÃ�hl ^[ h�^l j j r keqè p�[ k_�sr hk` o[ ] h̀ �col r mpÀ�Sm̀ ^e[ h�[ qq̀ kqel k�t [ p�ces` k�ql
ekq̀ co[ qekc�c` k_` oçò pml kpes` �[ mmol [ ^d` pÃ�t eqd�j ` ^d[ kepj p�ql �mol j l q̀ �t l j ` kÖp
h̀ [ _` opdem�[ k_�m[ oqê em[ qel k�ek�^hej [ q̀ �cl s` ok[ k^` À�

Yl r qd�` kc[ c` j ` kq�t [ p�[ hpl �moel oeqex` _Ã�t eqd�mh[ qal oj p�^ò [ q̀ _�ql �[ j mheav�qd` eo
m̀ opm̀ ^qes` p�[ k_�^l kqoe] r qel kpÀ�Td` p̀ �m[ oqê em[ ql ov�j ` ^d[ kepj p�kl q�l khv�` kd[ k^` _
qd` �h̀ ceqej [ ^v�[ k_�` nr eqv�l a�qd` �NCB�� À� �] r q�[ hpl �pqò kcqd` k` _�k[ qel k[ h�l t k` opdem
[ k_�[ ^^l r kq[ ] eheqvÀ�Td` �ek^hr pes` �[ mmol [ ^d�ò ah̀ ^qp�P[ k[ j [ Ûp�^l j j eqj ` kq�ql �dr j [ k
oecdqpÃ�pl ^e[ h�` nr eqv�[ k_�` kseol kj ` kq[ h�fr pqê ` À�



Dj ` ocekc�qò k_Â�Jr pq�qo[ kpeqel k�
Td` � ^l k^` mq� l a� fr pq� qo[ kpeqel k� ep� ek^ò [ pekchv� ò ^l ckex` _� [ p� ^` kqo[ h� ql � ^hej [ q̀ � ml hê v� [ k_� [ p
pr ^dÃ�d[ p�] ` ` k�ek^l oml o[ q̀ _�ekql �NCBpÃ�hekgekc�` kseol kj ` kq[ h�cl [ hp�t eqd�pl ^e[ h�` nr eqvÃ�_` ^` kq
t l og� [ k_� ek^hr pes` � _` s` hl mj ` kqÀ� Pò hej ek[ ov� [ k[ hvpep� l a� k` t � NCBp� ò s` [ hp� qd[ q� � � � mò ^` kq
` j ] ` __ekc� fr pq� qo[ kpeqel k� moek^emh̀ p� [ ^ol pp� g` v� ml hê è p� [ k_� j ` [ pr ò pÃ� t deh̀ � � � � m̀ ô ` kq
ek^hr _ekc�[ �_` _ê [ q̀ _�p̀ ^qel k�l k�fr pq�qo[ kpeqel kÃ�peck[ hekc�eq�[ p�[ �^l ò �^l j ml k` kq�l a�qd` �NCBÀ�

UNCPÃ� ql c` qd` o� t eqd� g` v� m[ oqk` opÃ� [ ò � d` hmekc� ^l r kqoè p� ^l kk` ^q� qd` � _l qp� ] ` qt ` ` k� ^hej [ q̀
[ ^qel kÃ�pl ^e[ h�ek^hr pel k�[ k_�pr pq[ ek[ ] h̀ �_` s` hl mj ` kqÀ�A[ p̀ _�l k�UNCPÛp�pr mml oqÃ�aes` �g` v�[ ò [ p
[ ò �e_` kqeaè _�[ p�` pp̀ kqe[ h�] r eh_ekc�] hl ^gp�l a�_` aekekc�[ k_�_` hes` oekc�[ �fr pq�qo[ kpeqel k�m[ qdt [ vÂ�

�À�To[ kpeqel k�ej m[ ^q�[ pp` ppj ` kqp�ql �r k_` opq[ k_�pl ^el ç̀ ^l kl j ê �ej mhê [ qel kp�l a�^hej [ q̀ �[ ^qel kÄ�
� À�Sq[ g` dl h_` o�` kc[ c` j ` kq�ql �` kpr ò �ek^hr pes` �_` ^epel kçj [ gekcÄ�
� À�Ikpqeqr qel k[ hÃ�ml hê v�[ k_�^[ m[ ^eqvç] r eh_ekc�pr mml oq�ql �[ ^^` h̀ o[ q̀ �fr pq�qo[ kpeqel kÄ�
� À�Eek[ k^ekc�[ k_�eks` pqj ` kq�pqo[ q̀ cè p�qd[ q�pr mml oq�` nr eq[ ] h̀ �l r q̂ l j ` pÄ�[ k_�
� À�M` [ pr ò j ` kqÃ�ò ml oqekcÃ�[ k_�s` oeaê [ qel k�¯MRV°�pvpq̀ j p�al o�qo[ ^gekc�mol cò ppÀ�

� �

Jr pq� qo[ kpeqel k� ep� mò _l j ek[ kqhv� à [ qr ò _� [ p� m[ oq� l a� pq[ g` dl h_` o� ` kc[ c` j ` kq� [ k_� ekpqeqr qel k[ hÃ
ml hê v� [ k_� ^[ m[ ^eqvç] r eh_ekc� pr mml oq� [ ò [ p� �̄ � � m̀ ô ` kq� l a� ^l r kqoè p°À� @q� qd` � p[ j ` � qej ` Ã� d[ ha� l a
^l r kqoè p� �̄ � � m̀ ô ` kq°� ek^hr _` � fr pq� qo[ kpeqel k� ek� qd` eo� MRV� pvpq̀ j p� ql � qo[ ^g� mol cò ppÀ� F� �
^l r kqoè p� [ ò � mò _l j ek[ kqhv� [ k^dl oekc� fr pq� qo[ kpeqel k� [ ^ol pp� ej m[ ^q� [ pp̀ ppj ` kqpÃ� MRV� [ k_
aek[ k^` Ã� t deh̀ � LCBp� [ k_� SICS� pdl t � pqol kc` o� ekq̀ co[ qel k� ek� pq[ g` dl h_` o� ` kc[ c` j ` kq� [ k_� ek
ml hê vÃ�ekpqeqr qel k[ h�[ k_�^[ m[ ^eqvç] r eh_ekc�pr mml oq� p̄̀ ` �Eecr ò �� À°�

Eecr ò �� À�@k[ hvpep�l a�fr pq�qo[ kpeqel k�ek^hr pel k�ek�k` t �NCBp�pr ] j eqq̀ _�[ p�l a�� � �O^ql ] ` o�� � � � �
l̄ s` osè t �] v�^l r kqov�col r m°���

« « « « ««



� �

Br ] [ � ^[ ooè _� l r q� [ k� [ k[ hvpep� l k� fr pq� qo[ kpeqel k� ek� cò ` k� hes` hedl l _
l mml oqr keqè p� [ k_� pq[ g` dl h_` o� ` kc[ c` j ` kq� ql � e_` kqeav� qd` � ol h̀ p� l a
t l j ` k�[ k_�l qd` o�sr hk` o[ ] h̀ �col r mp�ek�_eaà ò kq�g` v�p̀ ^ql op�l a�qd` �NCB
[ k_�ql �pr mml oq�` j ml t ` oj ` kq�ek�NCB�ej mh̀ j ` kq[ qel kÀ�

� � «
mol j l q̀ _�ek^hr pes`

pq[ g` dl h_` o�` kc[ c` j ` kq

Ik� Zej ] [ ] t ` Ã� [ � vl r qd� ^hej [ q̀ � aek[ k^` � qo[ ekekc� t [ p� mol se_` _� ql � vl r kc
h̀ [ _` op� al ^r pekc� l k� pqò kcqd` kekc� vl r qd� ^[ m[ ^eqv� ek� ^hej [ q̀ � aek[ k^`
pvpq̀ j p�[ k_�` pp̀ kqe[ h�pgehhp�al o�_` s` hl mekc�] [ kg[ ] h̀ �mol f̀ ^qpÀ�@p�m[ oq�l a
qd` � mol co[ j j ` Ã� [ � Yl r qd� Bhej [ q̀ � Eek[ k^` � @hr j ke� N` qt l og� t [ p
` pq[ ] hepd` _�ql �ar oqd` o�mol j l q̀ �vl r qd�` kc[ c` j ` kq�ek�^hej [ q̀ �[ ^qel kÀ�Td`
qo[ ekekc� l m̀ o[ qel k[ hex` _� Zej ] [ ] t ` Ûp� ^l j j eqj ` kq� r k_` o� NCB� � À� � ql
ekq̀ co[ q̀ �vl r qd�ek�^hej [ q̀ �aek[ k^` �[ k_�^[ o] l k�qo[ _ekc�ao[ j ` t l ogpÀ�

� � «
` j ] ` __` _�ekpqeqr qel k[ hÃ

ml hê v�[ k_�^[ m[ ^eqvç
] r eh_ekc�pr mml oq�al o�fr pq

qo[ kpeqel k�

L` ] [ kl kÛp� NCB� � À� � à [ qr ò p� [ � ^l j mò d` kpes` � aek[ k^ekc� mh[ k
pr mml oqekc� [ � fr pq� qo[ kpeqel kÃ� t eqd� qd` � L` ] [ kl k� Fò ` k� Iks` pqj ` kq
E[ ^eheqv� L̄FIE°�[ q�eqp�^l ò À�Td` �LFIE�_` çoepgp�eks` pqj ` kqp�[ k_�j l ] ehex` p
mr ] hê � [ k_� moes[ q̀ � aek[ k^` � al o� NCB� ej mh̀ j ` kq[ qel kÀ� Iq� ò nr eò p
c` k_` oç_ep[ ccò c[ q̀ _� ò ml oqekc� l k� fl ] p� [ k_� ] ` k` aê e[ oè p� [ k_
` kpr ò p�[ _d` ò k^` �ql �dr j [ k�oecdqp�pq[ k_[ o_pÀ�Td` �a[ ^eheqv�` u` j mheaè p
qd` �ej ml oq[ k^` �l a�fr pq�qo[ kpeqel k�aek[ k^` �ek�` k[ ] hekc�[ �^hej [ q̀ çò pehè kq
ò ^l s` ovÃ�ek^hr _ekc�ek�ml pqç̂ oepep�p̂ ` k[ oel pÀ�

� � «
mol se_` _�j ` [ pr ò p�hekgekc
fr pq�qo[ kpeqel k�ql �^hej [ q̀

aek[ k^`

Soe� L[ kg[ Ûp� NCB� � À� � ekq̀ co[ q̀ p� MRV� pvpq̀ j p� [ ^ol pp� p̀ ^ql opÃ
ek^hr _ekc�hl pp�[ k_�_[ j [ c` �qo[ ^gekc�[ k_�^hej [ q̀ �aek[ k^` �qo[ kpm[ ò k^vÀ
Iq� ` j md[ pex` p� ek^hr pes` � _[ q[ � pvpq̀ j pÃ� pq[ g` dl h_` o� ` kc[ c` j ` kq� [ k_
c` k_` o�` nr [ heqv� [ k_�pl ^e[ h�ek^hr pel k�¯FDSI°�ek_ê [ ql opÀ�MRV�pr mml oqp
` se_` k^` ç] [ p̀ _� ml hê vj [ gekc� [ k_� qo[ ^gp� ej m[ ^qp� l k� ` j mhl vj ` kqÃ
ek^l j ` �ek` nr [ heqv�[ k_�[ ^^` pp�ql �ò pl r ô ` p�al o�j [ ocek[ hex` _�col r mpÀ�

� � «
mol ml p̀ _�MRV

ao[ j ` t l og�ql �qo[ ^g
mol cò pp�l k�fr pq�qo[ kpeqel k

� � «

J[ j [ ê [ Ã�fl ekqhv�pr mml oq̀ _�] v�UNCP�[ k_�ILOÃ�_` s` hl m̀ _�[ �cò ` k�` ^l kl j ê
col t qd� j l _` h� ql � [ pp̀ pp� pl ^e[ hÃ� ` j mhl vj ` kq� [ k_� ` ^l kl j ê � ej m[ ^qp� l a
qo[ kpal oj ekc�ql �[ �cò ` k�[ k_�^hej [ q̀ çò pehè kq�` ^l kl j vÀ�Td` �pqr _v�pdl t p qd[ q
cò ` k� p̂ ` k[ oel p� ^l r h_�ml peqes` hv�ej m[ ^q�FCPÃ�c` k` o[ qekc� r m�ql � � Ã� � � � k` t
fl ] p� ēk^hr _ekc� al o� t l j ` k� [ k_� vl r qd°À� Td` � pqr _v� [ k_� eqp� [ ppl ^e[ q̀ _� j r hqeç
pq[ g` dl h_` o� _e[ hl cr ` p� d[ s` � d` hm̀ _� ql � ekal oj � ` se_` k^` ç] [ p̀ _� NCB
mò m[ o[ qel k�[ k_�ql �` kpr ò �fr pq�qo[ kpeqel k�ek�^hej [ q̀ �[ ^qel kÀ�

ek^l oml o[ q̀ _�qo[ kpeqel k
ej m[ ^q�[ pp` ppj ` kqp�

A` hl t �mol se_` p� [ �pk[ mpdl q� l a�dl t �^l r kqoè p� ò ah̀ ^q�qd` �aes` � fr pq�qo[ kpeqel k� [ ò [ p�ek�k` t �NCBp
[ k_�ep�[ ^^l j m[ kè _�] v�p̀ h̀ ^q̀ _�` u[ j mh̀ p�l a�Bhej [ q̀ �Pol j ep̀ çpr mml oq̀ _�^l r kqoè pÀ�



� �

Dpt [ qekeÛp�qdeo_�NCB�mol se_` p�[ �j l _` h�al o�ekq̀ co[ qekc�fr pq�qo[ kpeqel k�ek�^hej [ q̀ �[ ^qel kÀ
Td` � NCB� t [ p� al oj r h[ q̀ _� ] [ p̀ _� l k� [ � ol ] r pq� p̀ ^ql o� [ pp̀ ppj ` kq� qd[ q� ^l kpe_` ò _
` ^l kl j ê Ã� ` j mhl vj ` kq� [ k_� pl ^e[ h� ej m[ ^qpÀ� Meqec[ qel k� [ k_� [ _[ mq[ qel k� [ ^qel kp� [ ò
_` peck` _�ql �[ sl e_�r kekq̀ k_` _�d[ oj �[ k_�j [ uej ex` �^l ç] ` k` aeqpÃ�pr ^d�[ p�fl ] �^ò [ qel kÃ
ej mol s` _�d` [ hqd� [ k_�` kd[ k^` _�al l _� p̀ ^r oeqvÀ�B[ m[ ^eqvç] r eh_ekcÃ�pgehhp�_` s` hl mj ` kq
[ k_� ` kq̀ omoep̀ � pr mml oq� [ ò � [ hpl � t ` hhçekq̀ co[ q̀ _� ek� p̀ ^ql o[ h� j ` [ pr ò pÀ� Td` � NCB
` j md[ pex` p� ` kc[ c` j ` kq� [ k_� ek^hr peseqv� ] v� ò ^l ckexekc� qd` � _es` op̀ � sl ê ` p� [ k_
k` ` _p�l a�_eaà ò kq�col r mÃ�` pm̀ ^e[ hhv�qdl p̀ �l a�t l j ` kÃ�vl r qdÃ�m̀ opl kp�t eqd�_ep[ ] eheqè p
[ k_�ekal oj [ h�p̀ ^ql o�[ ^ql opÀ�Ij mh̀ j ` kq[ qel k�l a�qd` �qdeo_�NCB�t ehh�ò nr eò �r m�ql �USô�
] ehhel kÃ�t eqd�� � �m̀ ô ` kq�l a�ar k_ekc�[ kqê em[ q̀ _�aol j �_l j ` pqê �l o�ekq̀ ok[ qel k[ h�pl r ô ` pÃ
] l qd�mr ] hê �[ k_�moes[ q̀ À�

Td` � qdeo_� NCBÛp� al oj r h[ qel k� mol ^` pp� t [ p� pr mml oq̀ _� ] v� UNCP� r k_` o� qd` � Bhej [ q̀
Pol j ep̀ �� � � � Ã�t dê d�[ hpl �[ ppepqp�Dpt [ qeke�t eqd�aek[ k^ekc�ò [ _ek` pp�qdol r cd�[ �^hej [ q̀
` um̀ k_eqr ò �qo[ ^gekc�pvpq̀ j À�UNCP� [ k_�eqp�g` v�m[ oqk` op� t ehh�^l kqekr ` �ql � t l og� t eqd
qd` � Fl s` okj ` kq� l a� Dpt [ qeke� ql � _` s` hl m� [ k� NCB� ej mh̀ j ` kq[ qel k� mh[ k� t eqd� ^h̀ [ o
q[ oc` qp� [ k_� p̀ ^ql o[ h� eks` pqj ` kq� mh[ kp� ql � ` kpr ò � qd[ q� ej mh̀ j ` kq[ qel k� ep� ek^hr pes` Ã
` nr eq[ ] h̀ �[ k_�pl ^e[ hhv�fr pqÀ�

Sml qhecdqÂ�@�j l _` h�l a�fr pq�qo[ kpeqel k
ekq̀ co[ qel k�ek�^hej [ q̀ �[ ^qel k�ek�Dpt [ qeke

A` vl k_� qd` � aes` � [ ò [ pÃ� pgehhp� _` s` hl mj ` kq� [ k_� ` j mhl vj ` kq� ^ò [ qel k� ek� cò ` k� p̀ ^ql op� [ hpl
` j ` oc` p� [ p� [ � g` v� ` h̀ j ` kq� al o� fr pq� qo[ kpeqel k� ek� p̀ s` o[ h� ^l r kqoè p� ek^hr _ekc� @r pqo[ he[ Ã
A[ kch[ _` pdÃ� A` hex` Ã� Al hese[ Ã� B[ j ] l _e[ Ã� K` kv[ � [ k_� Nec` oe[ À� Daal oqp� ek^hr _` � qo[ ekekc� [ k_
` _r ^[ qel k� mol co[ j j ` p� ql � d` hm� t l og` op� qo[ kpeqel k� aol j � decdç̂ [ o] l k� ek_r pqoè p� ql � pr pq[ ek[ ] h̀
` j mhl vj ` kq� l mml oqr keqè pÀ� @qq̀ kqel k� ep� ces` k� ql � j [ ocek[ hex` _� ^l j j r keqè pÃ� ek^hr _ekc� t l j ` k
[ k_�Ik_ec` kl r p�P` l mh̀ pÃ�ql �` kpr ò �qd` v�d[ s` �` nr [ h�[ ^^` pp�ql �qd` p̀ �l mml oqr keqè pÀ�

Ml ò � ^[ k� ] ` � _l k` � ql � ` j ] ` _� fr pq� qo[ kpeqel k� ekql � ^hej [ q̀ � pqo[ q̀ cè p� ek� [ � j ` [ kekcar h� [ k_
j ` [ pr o[ ] h̀ �t [ vÀ�Td` ò �ep�[ �col t ekc�k` ` _�al o�pqol kc` o�mr ] hê �[ k_�moes[ q̀ �eks` pqj ` kq�[ p�t ` hh�[ p
[ ^qel kp� ql � ekq̀ co[ q̀ � pl ^e[ h� ek^hr pel k� ql � ` kpr ò � kl � l k` � ep� h̀ aq� ] ` dek_À� @p� ^l r kqoè p� mò m[ ò � al o
BOP� � Ã�` j ] ` __ekc� fr pq�qo[ kpeqel k�ekql �NCB�mò m[ o[ qel k� [ k_�ej mh̀ j ` kq[ qel k�mol ^` pp̀ p� t ehh� ] `
` pp̀ kqe[ h�ql �` kpr ò �^hej [ q̀ �[ ^qel k�ep�a[ eoÃ�ek^hr pes` �[ k_�qo[ kpal oj [ qes` À�



� �

Bd[ oqekc�qd̀ �ol [ _�ql� BOP� � �
Td` � qdeo_� c` k` o[ qel k� l a� NCBp� ò ah̀ ^q� [ � col t ekc� j [ qr oeqv� ek� ^hej [ q̀ � mh[ kkekcÃ� t eqd� ^l r kqoè p
_` j l kpqo[ qekc� pqol kc� mol cò ppel k� ek� [ j ] eqel kÃ� decd` o� nr [ heqv� [ k_� qo[ kpm[ ò k^vÃ� [ k_� _` ` m̀ o
ekq̀ co[ qel k� [ ^ol pp� p` ^ql op� [ k_� ml hê v� ao[ j ` t l ogpÀ� Eol j � ` kd[ k^` _� j eqec[ qel k� q[ oc` qp� [ k_
` um[ k_` _� [ _[ mq[ qel k� j ` [ pr ò p� ql � ek^ò [ p̀ _� ml hê v� ^l d` ò k^` Ã� m[ oqê r h[ ohv� [ ^ol pp� Rel
Bl ks` kqel kp�[ k_�qd` �ek^hr pel k�l a�fr pq�qo[ kpeqel kÃ�NCB�� À� �pr ] j eppel kp�[ ò �h[ vekc�qd` �col r k_t l og
al o� j l ò � ` aà ^qes` � [ k_�ek^hr pes` �^hej [ q̀ � [ ^qel kÀ�Td` �P[ oep�@cò ` j ` kq�[ k_�eqp�o[ q̂ d` q� j ` ^d[ kepj
[ ò � ek_` ` _� t l ogekcÃ�v` q� ^l hh̀ ^qes` hvÃ�chl ] [ h� ^hej [ q̀ � [ ^qel k� d[ p� kl q� ò [ ^d` _�qd` �m[ ^` � [ k_� p̂ [ h̀
k` ` _` _�ql �j ` ` q�qd` �P[ oep�@cò ` j ` kqÛp�cl [ hpÀ��

@p�qd` �t l oh_�d` [ _p�ql t [ o_�BOP� � �ek�A` huj Ã�Ao[ xehÃ�qd` p̀ �ekpecdqp�l aà o�[ �^h̀ [ o�peck[ hÂ�^l r kqoè p
[ ò �kl q�l khv�ò pml k_ekc�ql �qd` �l r q̂ l j ` p�l a�qd` �aeopq�FSTÃ�] r q�[ hpl �[ ^qes` hv�pd[ mekc�qd` �ar qr ò �l a
^hej [ q̀ �cl s` ok[ k^` À�Td` � [ heckj ` kq� l a�NCBp� t eqd�hl kcçq̀ oj �pqo[ q̀ cè pÃ�k[ qel k[ h�_` s` hl mj ` kq
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