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�0 ���A���3 ���� �&�8�3�%�(�6���-�+�-�2�8�+ �8�+

�� �6�"�.�3�<�;���� �3�0�"�2�'



�-

�. �,

�. �0

�- �+

�� �3�2�8�(�2�8�7

Poek^em[ h�Sml kpl op�l a�qd` �DSFD

�
�7�7�9�(���,�1���T���� �9�0�>���-�+�-�2

M[ fl o�Sml kpl op�l a�qd` �DSFD

D_eql oe[ h�T̀ [ j �
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Qr [ heqvÃ�S[ à qv�¦ �L̀ c[ h�@pm̀ ^qp�

FDSD@

FDSD@�TTTB

DSFD�Jl r ok[ h�EVVO
DSFD�Bl oml o[ q̀ �M` j ] ` o�Sl ^è qè p��
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C` [ o�È hhl t �DSFD�M` j ] ` opÃ�

Iq� ep� t eqd� cò [ q� mh̀ [ pr ò � qd[ q� I� ] oekc� vl r � [ kl qd` o� ` _eqel k� l a� DSFD� ç� VISIONÃ� vl r o� DSFD
k` t ph̀qq̀ oÀ
�
S[ _hvÃ�t ` �] ` cek�qdep�eppr ` �t eqd�qd` �k` t p�l a�qd` �m[ ppekc�l a Sq̀ md[ k�Fl o_qpÃ�t dl �_è_�l k�� �
M[ vÀ�Sq̀ md[ k� t [ p� [ �ce[ kq� t eqdek� l r o�^l j j r keqvÃ�[ k_�qdep�` _eqel k�^l kq[ ekp� [ �qoe] r q̀ �ql �dep
l r qpq[ k_ekc�^l kqoe] r qel k�ql �qd` �Sl ^è qvÀ�Tdol r cdl r q�dep�_epqekcr epd` _�^[ ò ` oÃ�d` �` ù j mheaè_
qd` �^l j ] ek[ qel k�l a�j ` _ê[ h�` û ` hh̀ k^` Ã�ekkl s[ qel kÃ�[ k_�dr j [ keqv�qd[ q�^l kqekr ` p�ql �ekpmeò �r p
[ hhÀ�Hep�h̀ c[ ^v�t ehh�r k_l r ] q̀ _hv�` k_r ò �qdol r cd�qd` �j [ kv�^l hh̀ [ cr ` pÃ�qo[ ek` ` pÃ�[ k_�m[ qè kqp
t dl p̀ �hes` p�d` �ql r ^d` _À�

@p�[ ht [ vpÃ� l r o�Pò pe_` kqÃ�Doq[ k�S[ oe_l c[ kÃ�pd[ ò p�dep�ò ah̀ ^qel kp�[ k_�r m_[ q̀ p� [ p� t ` �hl l g
[ d` [ _�ql �c[ qd` oekc�l k^` �[ c[ ek�al o�qd`  � � qd�DSFD�@kkr [ h�Bl kcò pp�ek�Ko[ g¾t À�Or o�ò ^` kq
^l kcò pp�ek�Ipq[ k] r h�t [ pÃ�] v�[ hh�[ ^^l r kqpÃ�[ k�l r qpq[ k_ekc�pr ^^` ppÃ�^l kqekr ekc�[ �qo[ _eqel k�l a
` û ` hh̀ k^` � qd[ q� d[ p� ^d[ o[ ^q̀ oep̀ _� DSFD� j ` ` qekcp� l s` o� j [ kv� v` [ opÀ� I� [ j � ^l kae_` kq� qd[ q
Ko[ g¾t � t ehh� ] r eh_� l k� qdep� pr ^^` ppÃ� l aà oekc� [ k� ` û ` mqel k[ h� p̂ è kqeaê� mol co[ j j ` Ã� se] o[ kq
_ep̂ r ppel kÃ�[ k_�s[ hr [ ] h̀ �l mml oqr keqèp�al o�̂ l hh[ ] l o[ qel k�[ k_�k` qt l ogekcÀ�

Td` �Sl ^è qvÛp�Sm̀ ^e[ h� Ikq̀ ò pq�Fol r mp�^l kqekr ` �ql �cl �aol j �pqò kcqd�ql �pqò kcqdÀ�Rl ] l qêpÃ
` k_l j ` qoel pepÃ� dvpq̀ ol p̂ l mvÃ� k` r ol m̀ hs` l hl cvÃ� [ k_� j [ kv� l qd` o� _ep̂ emhek` p� ò j [ ek� [ q� qd`
al ò aol kq�l a�ekkl s[ qel kÃ�` _r ^[ qel kÃ�[ k_�ò p̀ [ ô dÃ�ò ah̀ ^qekc�qd` �] ò [ _qd�[ k_�_vk[ j epj �l a�l r o
pm̀ ^e[ heqvÀ�

Or o� l aaêe[ h� fl r ok[ hÃ E[ ^qpÃ� Vè t p� ¦ � Vepel k� ek� O] Fvk� ĒVVO°Ã� ^l kqekr ` p� eqp� ej mò ppes`
qo[ f̀ ^ql ov�r k_` o�qd` �h̀ [ _` opdem�l a�Pol à ppl o�Jr pqek�Bh[ ogÀ�Hep�[ j ] eqel k�ep�ql �ar oqd` o�` pq[ ] hepd
qd` �fl r ok[ h�[ p�qd` �mò j è o�_` pqek[ qel k�al o�decdçnr [ heqv�mr ] hê[ qel kp�ek�j ekej [ h�[ ^^` pp�pr oc` ov
[ k_�ò h[ q̀ _�aèh_pÀ�H` �t [ oj hv�` k^l r o[ c` p�j ` j ] ` op�ql �pr ] j eq�qd` eo�t l ogÃ�t deh̀ �ò j ek_ekc�r p
qd[ q�j [ ekq[ ekekc�̀ û ` hh̀ k^` �ò nr eò p�qd` �decd` pq�pq[ k_[ o_p�l a�p̂ è kqeaê�oecl r o�[ k_�l oecek[ heqvÀ�

Tdep� eppr ` � [ hpl � decdhecdqp� qd` � [ ^qeseqèp� l a� l r o� [ aaehe[ q̀ _� pl ^è qèp� [ k_� ò ml oqp� aol j � qd` eo
ò pm̀ ^qes` � [ kkr [ h� p̂ è kqeaê� j ` ` qekcpÀ� Td` p̀ � ^l kqoe] r qel kp� r k_` op̂ l ò � qd` � ej ml oq[ k^` � l a
^l j j r keqvÃ�̂ l hh[ ] l o[ qel kÃ�[ k_�pd[ ò _�h̀ [ okekc�[ ^ol pp�Dr ol m̀ �[ k_�] ` vl k_À�

To[ ekekc�qd` �k` uq�c` k` o[ qel k�ò j [ ekp�^` kqo[ h�ql �qd` �DSFD�j eppel kÀ�Td` �^l kqekr ` _�pr ^^` pp�l a
ekeqe[ qes` p�pr ^d�[ p�qd` �Yl r kc�DSFD�Ph[ qal oj � ȲDP°�Dû d[ kc` �Pol co[ j j ` �_` j l kpqo[ q̀ p�l r o
^l j j eqj ` kq�ql �kr oqr oekc�ar qr ò �h̀ [ _` op�[ k_�` kpr oekc�qd[ q�` û ` hh̀ k^` �ek�` _r ^[ qel k�ò j [ ekp�[ q
qd` �d` [ oq�l a�l r o�Sl ^è qvÀ�

I�dl m̀ �vl r �` kfl v�qdep�` _eqel k�l a VISIONÀ�Td[ kg�vl r �ql �[ hh�^l kqoe] r ql opÃ�ò sè t ` opÃ�` _eql opÃ�[ k_
sl hr kq̀ ` op�t dl p̀ �_` _ê[ qel k�j [ g̀ p�qdep�mr ] hê[ qel k�ml ppe] h̀À�I�hl l g�al ot [ o_�ql �p̀ ` ekc�j [ kv
l a�vl r �ek�Ko[ g¾t �[ p�t ` �̂ l kqekr ` �ql �[ _s[ k^` �l r o�pm̀ ^e[ heqv�ql c` qd` oÀ�

Weqd�] ` pq�t epd` pÃ�

Er kh[ vl �̄ Jej e°�O_` fekj e�

D_eql oÃ �VISION�

Dr ol m̀ [ k�Sl ^è qv�al o�Fvk[ ` ^l hl cê[ h�Dk_l p̂ l mv�̄ DSFD°�
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C` [ o�Bl hh̀ [ cr ` p�[ k_�Eoèk_p�

Tdep�ep�j v�h[ pq�j ` pp[ c` �ek�qd` �DSFDVISION�[ p�qd` �Pò pe_` kq�l a�qd` �Dr ol m̀ [ k�Sl ^è qv�al o
Fvk[ ` ^l hl cê[ h�Dk_l p̂ l mvÀ�I�[ j �t oeqekc�qdep�q̀ uq�[ q�qd` �d` ecdq�l a�[ ^qeseqèp�t dêd�t ehh�p̀ ` �r p
cl � ql � qd` � DSFD� � � qd� @kkr [ h� Bl kcò pp� l k� � ç� � O^ql ] ` o� � � � � Ã� ek� Ko[ gl t Ã� Pl h[ k_À� Td`
Bl kcò pp� Bl j j eqq̀ ` � [ k_� qd` � Ŝ è kqeaê� Bd[ eopÃ� Lr ep� @hl kpl � [ k_� Pèoò � Bl hhek` qÃ� d[ s`
mò m[ ò _�[ �a[ kq[ pqê�mol co[ j j ` �t dêd�t ehh�l aà o�s` ov�cl l _�s[ hr ` �al o�` s` ovl k` À�Ẁ �t ehh�d[ s`
� � � mò ^l kcò pp� ^l r op̀ p� l k� Sr k_[ v� � � O^ql ] ` oÀ� Td` ò � t ehh� ] ` � � � � mh̀k[ ov� p̀ ppel kp
^l kqoe] r q̀ _�] v�j l ò �qd[ k��� � �pm̀ [ g̀ opÃ�� �g̀ vkl q̀ �h̀ ^qr ò p�[ k_�� �hes` �pr oc` ov�p̀ ppel kp�ek
qd` �j [ ek�mol co[ j j ` À�Ẁ �[ ò �mh[ kkekc�ql �ces` �� � � ç� � � �[ ] pqo[ ^q�pr ] j eqq̀ op�qd` �l mml oqr keqv
ql � mò p̀ kq� qd` eo� ò p̀ [ ô dÃ� ^hekê[ h� [ k_� p̂ è kqeaê� t l ogÃ� [ k_� l m̀ o[ qes` � se_` l p� ek� qd` � aò `
^l j j r kê[ qel kp� p̀ ppel kpÀ� Ẁ � ò ^` es` _� � � � � [ ] pqo[ ^qp� pr ] j eqq̀ _� ql � ] ` � ^l kpe_` ò _� al o
mò p̀ kq[ qel k�[ q�qd` �Bl kcò ppÄ�qd` �@] pqo[ ^q�M[ k[ c` j ` kq�Bl j j eqq̀ ` �r k_` o�qd` �h̀ [ _` opdem�l a
Pol à ppl o�Mêd` hh̀ �Nepl hh̀Ã�ql c` qd` o�t eqd��� � � ò sè t ` opÃ�t ehh�d[ s` �qd` �_eaaêr hq�q[ pg�ql � ] ` pq
nr [ heqv�pr ] j eppel kp�al o�mò p̀ kq[ qel kÀ

Td` �DSFD�^l j j r keqv� t [ p�p[ __` k` _�ql �d` [ o� l a�qd` �_` [ qd� l a� l r o�^l hh̀ [ cr ` �Co�Sq̀ md[ k
Fl o_qp�ek�M[ v�qdep�v` [ oÀ�Sq̀ md[ k�t [ p�t ` hhçgkl t k�al o�dep�` um̀ oqep̀ �ek�ò mol _r ^qes` �pr oc` ovÃ
[ k_� t [ p� ^l kpe_` ò _� ] v� j [ kv� [ p� qd` � a[ qd` o� l a� qo[ kps[ cek[ h� dv_ol h[ m[ ol p̂ l mvÀ� Hep� ^hl p̀
aoè k_�[ k_�^l hh̀ [ cr ` Ã�Co�Rr _e�B[ j ml Ã�m[ vp�qoe] r q̀ �ql �Sq̀ md[ k�ek�qdep�eppr ` �l a�DSFDVISION�ek
dep�ql r ^dekc�l ] eqr [ ovÀ��

Td` � Bl kcò pp� mò m[ o[ qel kp� [ ò � q[ gekc� mh[ ^` � [ hl kc� t eqd� [ � kr j ] ` o� l a� [ ^qeseqèp� aol j � qd`
Sm̀ ^e[ h�Ikq̀ ò pq�Fol r mp� S̄IFp°�[ k_�qd` �DSFD�@̂[ _` j vÀ�Os` o�qd` �h[ pq��� ç� � �j l kqdpÃ�t ` �d[ s`
ò pqor ^qr ò _�qd` �SIFp�[ k_�ò seq[ hep̀ _�qd` eo�[ ^qeseqèpÀ�I�[ j �mh̀ [ p̀ _�ql �p̀ ` �qd[ q�qd` �_vk[ j ê
k` t � j ` j ] ` opdem� t eqd� ^l kqoe] r qel kp� aol j � l r o� @_sepl ov� Al [ o_� j ` j ] ` op� l a� qd` � SIFp� ep
j [ gekc�[ k�ej m[ ^qÃ�[ k_�t ` �[ ò �p̀ ` ekc�[ �decd�h̀ s` h�l a�[ ^qeseqv�ek�[ hh�SIFpÀ�Sr ] col r mp�l a�SIFp
[ ò �t l ogekc�] ` dek_�qd` �p̂ ` k` p�ql �mò m[ ò �cr e_` hek` p�[ k_�cl l _�mo[ ^qê` �ò ^l j j ` k_[ qel kp
ql �] ` �mr ] hepd` _�ek�l r o�fl r ok[ h�E[ ^qpÃ�Vè t p�[ k_�Vepel kÀ�

Td` � SIFp� Uol cvk[ ` ^l hl cvÃ� Ok^l hl cv� [ k_� N` r ol m̀ hs` l hl cv� d[ s` � _` s` hl m̀ _� qd`
mol co[ j j ` � al o�@_s[ k^` _� L̀ s` h�FDSD@�^r ooêr h[ � t eqd�pr m̀ osepel k� [ k_�pr mml oq�aol j � qd`
Ceò ^ql o�l a�DSFD�@̂[ _` j vÃ�Pol à ppl o�A` kl eq�R[ ] ep̂ dl kcÃ�[ k_�qd` p̀ �[ ò �kl t �] ` ekc�ol hh̀_
l r qÀ�Td` �Dk_l j ` qoel pep�SIF�ep�kl t �mò m[ oekc�qd` �^r ooêr hr j �al o�qd` �@_s[ k^` _�L̀ s` h�FDSD@
mol co[ j j ` � [ q� mò p̀ kqÃ� [ k_� t ` � [ ò � dl mekc� ql � [ kkl r k^` � eq� ek� Ko[ gl t À� Sl j ` � SIFp� [ ò
mò m[ oekc�H[ k_pçl k�Bl r op̀ p�[ k_�M[ pq̀ ô h[ pp̀ p�[ q�_eaà ò kq�hl ^[ qel kp�qdol r cdl r q�Dr ol m̀ À
Td` �SIF�D_r ^[ qel k�[ k_�To[ ekekcÃ�r k_` o�qd` �h̀ [ _` opdem�l a�Co�Lek[ �@kql r kÃ�d[ p�l oc[ kep̀ _�[
H[ k_pçl k�B[ _[ s` oê�Cepp̀ ^qel k�Bl r op̀ �l k�R̀ qol m̀ oeql k` [ h�@k[ ql j v�[ k_�Hvpq̀ ol p̂ l mv�l k
�� ç�� � Jr hv� ek� L̀ ` _pÃ� Ukeq̀ _� Kekc_l j À� Er oqd` o� Bl r op̀ p� [ ò � ] ` ekc� mh[ kk` _� ] v� qd` � SIFp
Hvpq̀ ol p̂ l mvÃ�Ij [ cekcÃ�sNOTDSÃ�Dk_l j ` qoel pepÃ�Ok^l hl cv�[ k_�D_r ^[ qel k�[ k_�To[ ekekc�h[ q̀ o
qdep�v` [ o�[ k_�̀ [ ohv�� � � �À�

Td` �qt l �k` t hv�al oj ` _�SIFpÃ�SIF�sNOTDS�[ k_�@oqeaêe[ h�Ikq̀ hhec` k^` �ek�Fvk[ ` ^l hl cvÃ�[ ò �kl t
r m�[ k_�or kkekcÀ�Td` v�t ehh�pdl t �qd` eo�mò p̀ k^` �ek�Ko[ gl t � t eqd�_` _ê[ q̀ _� p̀ ppel kp�[ k_�[
sNOTDS�mò ^l kcò pp�̂ l r op̀ À�

Td` � SIFp� d[ s` � [ hpl � mò m[ ò _� [ k_� ^l k_r ^q̀ _� ò cr h[ o� DSFD� Ẁ ] ek[ op� r k_` o� qd`
^l l o_ek[ qel k� l a�Pol à ppl o�V[ pehep�T[ kl pÃ�Pò pe_` kqçDh̀^q� l a�DSFDÃ� l k� [ � j l kqdhv� ] [ pepÀ�Iq�ep
co[ qeavekc�ql �p̀ ` �qd` �col t ekc�ekq̀ ò pq�ek�DSFD�Ẁ ] ek[ opÄ�qd` v�[ ò �kl t �] ` ekc�[ qq̀ k_` _�] v�[
ò ^l o_�kr j ] ` o�l a�m[ oqêem[ kqpÀ�Td` v�r pr [ hhv�q[ g̀ �mh[ ^` �l k�qd` �h[ pq�Tdr op_[ v�l a�` [ ^d�j l kqd
[ q�� �mj �BDT�[ k_�[ ò �[ _s` oqep̀ _�l k�qd` �DSFD�t ` ] peq̀ �[ k_�pl ^e[ h�j ` _e[ �l r qh̀qp�ò cr h[ ohvÀ
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Pò pe_` kqÃ�Dr ol m̀ [ k �Sl ^è qv�al o
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Ẁ �[ ò � p̀ ` ekc�[ k�ek^ò [ pekc�ml mr h[ oeqv�l a�qd` �FDSD@�mol co[ j j ` � t l oh_t e_` À�Tdò ` �^` kqò p�ek�Tr ogev` �[ k_
Ar hc[ oe[ �d[ s` �ò ^` kqhv�j ` q�qd` �^oeq̀ oe[ �ql �] ` ^l j ` �FDSD@�Cemhl j [ �B` kqò pÃ�[ k_�[ �kr j ] ` o�l a�l qd` o�^` kqò p
[ ol r k_�qd` �t l oh_�[ ò �kl t �t l ogekc�ql t [ o_p�] ` ekc�[ ^^ò _eq̀ _�[ p�FDSD@�To[ ekekc�B` kqò pÀ�DSFD�FDSD@�Le[ epl k
Oaaê` o�Co�Ipqs[ k�@oc[ v�ep�qo[ s` hhekc�[ ol r k_�qd` �chl ] ` �ql �pr mml oq�qd` j �[ k_�ep�p̀ qqekc�r m�k` t �l k` pÀ�@p�r pr [ hÃ�t `
t ehh�or k�[ �kr j ] ` o�l a�FDSD@�B` oqeaê[ qel k�S̀ ppel kp�ek�Ko[ gl t �_r oekc�qd` �DSFD�@kkr [ h�Bl kcò ppÀ�

Td` �DSFD�Yl r kc�Dk_l p̂ l mepq�Pol co[ j j ` � ȲDP°�d[ p�[ hpl �] ` ` k�s` ov�] r pv�t eqd�eqp�` kqdr pe[ pqê�[ k_�_vk[ j ê
j ` j ] ` op� r k_` o�qd` � h̀ [ _` opdem� l a�Pol à ppl o�H` h_` o� È oò eo[ � [ k_�Co� È _` oê[ �B[ j ml hl À�Td` v�d[ s` �pq[ oq̀ _
p̀ m[ o[ q̀ �YDP�t ` ] ek[ opÃ�t dêd�qr ok` _�l r q�ql �] ` �s` ov�ml mr h[ oÀ�Td` �YDP�Fol r m�d[ p�[ hpl �l oc[ kep̀ _�� � �peq̀ p�ek
_eaà ò kq�^eqèp�ek�Pl h[ k_�al o�qd` �YDP�Dû d[ kc` �Pol co[ j j ` �_r oekc�qd` �t ` ` g�] ` al ò �qd` �Bl kcò ppÃ�l aà oekc�qd`
^d[ k^` �ql �[ mmol uej [ q̀ hv�� � �vl r kc�cvk[ ` ^l hl cepqp�ql �sepeq�[ k_�c` q�[ �ah[ sl r o�l a�qd` �^hekê[ h�mo[ ^qê` �ek�Pl h[ k_Ã�[ p
t ` hh�[ p�qd` �depql ovÃ�̂ r hqr ò �[ k_�qd` �_[ ehv�heà À��

Ẁ �d[ s` �p̀ ` k�[ �kr j ] ` o�l a�DSFD�R̀ cel k[ h�M` ` qekcp�q[ gekc�mh[ ^` �qdep�v` [ oÄ�j ` ` qekcp�ek�B[ eol �t eqd�qd` �Dcvmqe[ k
Sl ^èqv�l a�Dk_l j ` qoel pepÃ�ek�L̀ r s` k�t eqd�qd` �ICD@�[ k_�MUS@�Fol r mp�[ k_�ek�V[ h̀ k^e[ �t eqd�SDFO�d[ s` �] ` ` k
qd` � decdhecdqpÀ� Ik� [ __eqel kÃ� I� [ k_�l o� l qd` o� ò mò p̀ kq[ qes` p� l a� DSFD� m[ oqêem[ q̀ _� ek� p̀ s` o[ h� k[ qel k[ h� [ k_
ekq̀ ok[ qel k[ h� j ` ` qekcpÃ� ek^hr _ekc� Dk_l Cr ] [ eÃ� Tr ogepd� Ph[ qal oj � l a� MIFSÃ� @FDSÃ� Tr ogepd� Sl ^èqv� l a
Fvk[ ` ^l hl cê[ h�Dk_l p̂ l mvÃ�Ml ol ^^[ k�Sl ^è qv�l a�MIFS�[ k_�Dk_l El or j �Pl h[ k_À�R̀ ^` kqhvÃ�Pol à ppl o�Foecl oep
Foej ] exep� [ k_� IÃ�Bd[ eo� l a� qd` �DSFD�Al [ o_� l a�Ceò ^ql opÃ� [ qq̀ k_` _�qd` �Bdek` p̀ �O] pq̀ qoêp� [ k_�Fvk[ ` ^l hl cv
N` qt l og� M` ` qekc� ek� Bd[ kcpd[ Ã� Bdek[ � ql � ò mò p̀ kq� qd` � DSFDÀ� Td` p̀ � j ` ` qekcp� ` k[ ] h̀ � r p� ql � ekq̀ o[ ^q� t eqd
cvk[ ` ^l hl cepqp� [ ol r k_� Dr ol m̀ � [ k_� ] ` vl k_� j l ò � ^hl p̀ hv� [ k_� pqò kcqd` k� l r o� hekgp� t eqd� qd` j Ã� t dehpq
^l kqoe] r qekc�ql �qd` eo�mol à ppel k[ h�_` s` hl mj ` kqÀ���

I�[ j �mol r _�ql �p̀ ` �qd` �[ ^dè s` j ` kqp�l a�l r o�Sl ^è qv�[ p�[ �chl ] [ h�h̀ [ _` o�ek�qd` �aèh_�l a�cvk[ ` ^l hl cê[ h�` k_l p̂ l mv
[ k_�d[ s` �kl �_l r ] q�qd[ q�qd` �DSFD�t ehh�^l kqekr ` �ql �[ _s[ k^` �qd` �^[ ò �l a�t l j ` k�t ` �hl l g�[ aq̀ o�ek�qd` �^l j ekc
v` [ opÀ��
I�t epd�vl r �[ hh�[ k�̀ kfl v[ ] h̀ �pr j j ` o�[ k_�dl m̀ �qd[ q�vl r �[ hh�c` q�pl j ` �ò pq�[ k_�ò ^d[ oc` À��

@k_�I�hl l g�al ot [ o_�ql �p̀ ` ekc�vl r �[ hh�[ q�l r o�@kkr [ h�Bl kcò pp�ek�O^ql ] ` o�ek�Ko[ gl t À�
�
Weqd�j v�s` ov�] ` pq�t epd` p�
�
Doq[ k�S[ o›_l ” [ k�
Pò pe_` kqÃ�Dr ol m̀ [ k�Sl ^è qv�al o�Fvk[ ` ^l hl cê[ h�Dk_l p̂ l mv���
��

�
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Jl ek�qd` �DSFD�̂ l j j r keqv�aol j �� qd�ê�� qd�O^ql ] ` o�[ k_�ò cepq̀ o�al o�qd` �̀ [ ohv�] eo_�à ` �] v�� � qd�Jr hv��

Ẁ �[ ò �_` hecdq̀ _�ql �ekseq̀ �vl r �ql �qd` �� � qd�DSFD�@kkr [ h�Bl kcò ppÃ�q[ gekc�mh[ ^` �aol j �� qd�ql �� qd�O^ql ] ` o�� � � �
[ q�qd` �IBD�Ko[ g¾t �Bl kcò pp�B` kqò À�

Tdep�v` [ oÛp�Bl kcò pp� t ehh� [ c[ ek� ] oekc�qd` �ekq̀ ok[ qel k[ h�DSFD�^l j j r keqv�ql c` qd` o�al o�al r o�_[ vp� l a� p̂ è kqeaê
` û d[ kc` Ã�̀ _r ^[ qel kÃ�ekkl s[ qel k�[ k_�mol à ppel k[ h�k` qt l ogekcÀ�R̀ cepqo[ qel k�ep�l m̀ kÀ

Wdv�vl r �pdl r h_�kl q�j epp�DSFD�� � � � �

�À�Ikq̀ ok[ qel k[ h�m[ oqêem[ qel k�
Td` �DSFD�@kkr [ h�Bl kcò pp�] oekcp�ql c` qd` o�^hekêe[ kpÃ�ò p̀ [ ô d` opÃ�qo[ ek` ` pÃ�kr op̀ pÃ�` _r ^[ ql opÃ�ekkl s[ ql op�[ k_
ek_r pqov�m[ oqk` op�aol j �[ ol r k_�qd` �t l oh_À�Ko[ g¾t �t ehh�mol se_` �[ k�ej ml oq[ kq�l mml oqr keqv�ql �` û d[ kc` �` um̀ oè k^` Ã
_ep̂ r pp�̂ r oò kq�mo[ ^qê` �[ k_�pqò kcqd` k�̂ l hh[ ] l o[ qel k�[ ^ol pp�̂ l r kqoèp�[ k_�c` k` o[ qel kpÀ�

� À�@�_es` op̀ �ekq̀ ok[ qel k[ h�̀ ude] eqel k�
Bl j m[ kèp� aol j � Dr ol m̀ � [ k_� ] ` vl k_� t ehh� mò p̀ kq� ^r oò kq� q̀ ^dkl hl cè pÃ� ekpqor j ` kqp� [ k_� p̀ osê` p� ek
cvk[ ` ^l hl cê[ h�` k_l p̂ l mvÀ�Td` �` ude] eqel k�l aà op�[ �_eò ^q�l mml oqr keqv�ql �pm̀ [ g�t eqd�ek_r pqov�ò mò p̀ kq[ qes` pÃ
^l j m[ ò �pl hr qel kp�[ k_�pq[ v�ekal oj ` _�[ ] l r q�_` s` hl mj ` kqp�ò h̀ s[ kq�ql �̂ hekê[ h�mo[ ^qê` À�
Td` �̂ r oò kq�hepq�l a�pml kpl op�[ k_�̀ ude] eql op�ep�[ s[ eh[ ] h̀ �l k�qd` �Bl kcò pp�t ` ] peq̀ À�

� À�@hj l pq��Ã� � � �[ ] pqo[ ^qp�pr ] j eqq̀ _�
Ẁ � [ ò � _` hecdq̀ _� ql � ò ml oq� qd[ q� [ hj l pq� �Ã� � � � [ ] pqo[ ^qp� d[ s` � ] ` ` k� pr ] j eqq̀ _� al o� l o[ hÃ� ml pq̀ o� [ k_� se_` l
mò p̀ kq[ qel kpÀ�Tdep�ep�[ k�l r qpq[ k_ekc�ò pr hq�[ k_�[ �pqol kc�peck�l a�qd` �p̂ è kqeaê�` kc[ c` j ` kq�[ k_�seq[ heqv�l a�l r o
^l j j r keqvÀ�Td` �p̀ h̀ ^q̀ _�^l kqoe] r qel kp�t ehh�] ` �[ k�ej ml oq[ kq�m[ oq�l a�qd` �Bl kcò pp�[ k_�t ehh�] oekc�k` t �ò p̀ [ ô dÃ
^hekê[ h�̀ um̀ oè k^` �[ k_�e_` [ p�ekql �qd` �_ep̂ r ppel kÀ�

� À�@�j l _` ok�[ k_�[ ^^` ppe] h̀ �s` kr ` �
Td` � IBD�Ko[ g¾t �Bl kcò pp�B` kqò � ep� [ � s` kr ` � t eqd� j l _` ok�a[ ^eheqèp� [ k_� [ � ^l j m[ ^q�h[ vl r qÀ�Ko[ g¾t �ep� t ` hh
^l kk` ^q̀ _� ] v� [ eo� [ k_� o[ ehÃ� j [ gekc� qd` � Bl kcò pp� pqo[ ecdqal ot [ o_� ql � ò [ ^d� aol j � j [ kv� Dr ol m̀ [ k� ^eqèp� [ k_
ekq̀ ok[ qel k[ h�dr ] pÀ�

� À�Ko[ g¾t �ê�[ �k` t �Bl kcò pp�_` pqek[ qel k�al o�j [ kv�
El o�j [ kv�m[ oqêem[ kqpÃ�Ko[ g¾t �j [ v�] ` �[ �h̀ pp�a[ j ehe[ o�_` pqek[ qel kÀ�Weqd�eqp�pqol kc�[ ^[ _` j ê�qo[ _eqel kÃ�` pq[ ] hepd` _
j ` _ê[ h�^l j j r keqv�[ k_�j l _` ok�^l kcò pp�ekao[ pqor ^qr ò Ã�qd` �^eqv�mol se_` p�[ �aeqqekc�p̀ qqekc�al o�[ k�ekq̀ ok[ qel k[ h
p̂ è kqeaê� j ` ` qekcÀ� Td` � al ^r p� ò j [ ekp� ^h̀ [ oÂ� j ` [ kekcar h� ` û d[ kc` Ã� decdçnr [ heqv� ` _r ^[ qel k� [ k_� mol cò pp� ek
cvk[ ` ^l hl cê[ h�̀ k_l p̂ l mvÀ�

�
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Cl kÛq�j epp�qd` �Sl ^e[ h�Ds` kqp�

W` ĥ l j ` �R̀ ^` mqel k�
Jl ek� r p� l k� Sr k_[ v� ` s` kekcÃ� � qd� O^ql ] ` oÃ� ek� qd` � ek_r pqov� ` ude] eqel k� al o� qd` � l aaêe[ h� l m̀ kekc� [ k_� qd` � aeopq
l mml oqr keqv�ql �j ` ` q�̂ l hh̀ [ cr ` p�[ k_�ek_r pqov�m[ oqk` op�ek�[ k�ekal oj [ h�p̀ qqekcÀ�

DSFD�Bhr ] �Necdq�
Ok�Tr ` p_[ v�` s` kekcÃ�� qd�O^ql ] ` oÃ�qd` �DSFD�Bhr ] �Necdq�t ehh�l aà o�[ kl qd` o�l mml oqr keqv�ql �j ` ` qÃ�^l kk` ^q�[ k_
^l kqekr ` �̂ l ks` op[ qel kp�] ` vl k_�qd` �p̂ è kqeaê�mol co[ j j ` À��
S̀ m[ o[ q̀ �ò cepqo[ qel k�ep�ò nr eò _À�
dqqmpÂ��t t t À̀pc` ^l kcò ppÀ̀r �pl ^e[ hçmol co[ j j ` ��

Sq[ v�ekal oj ` _�
El o�r m_[ q̀ p�l k�qd` �p̂ è kqeaê�mol co[ j j ` Ã�ò cepqo[ qel kÃ�pl ^e[ h�` s` kqpÃ�[ ^^l j j l _[ qel k�[ k_�s` kr ` �ekal oj [ qel kÃ
sepeq�qd` �Bl kcò pp� t ` ] peq̀ À� Ẁ � t ehh� ^l kqekr ` � ql � pd[ ò � ar oqd` o�ekal oj [ qel k� ek�qd` � j l kqdp� h̀ [ _ekc� r m�ql � qd`
Bl kcò ppÀ�

Jl ek�r p�[ k_�] ` �m[ oq�l a�DSFD�� � � � �ek�Ko[ g¾t Æ�

�
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Ok�] ` d[ ha�l a�qd` �DSFD�Yl r kc�Dk_l p̂ l mepqp�Ph[ qal oj Ã�I�[ j �_` hecdq̀ _�ql �[ kkl r k^` �qd[ q�[ mmhê[ qel kp�[ ò �kl t
l m̀ k�al o�qd` �k` uq �YDP�Dû d[ kc` �Pol co[ j j ` Ã�t dêd�t ehh�q[ g̀ �mh[ ^` �ek� Pl h[ k_�aol j �� � �S̀ mq̀ j ] ` o�ql �� �O^ql ] ` o
� � � � Ã�ej j ` _e[ q̀ hv�] ` al ò �qd`  � � qd�DSFD�@kkr [ h�Bl kcò pp�ek�Ko[ g¾t À
�
Tdep�mol co[ j j ` �ò mò p̀ kqp�[ �r kenr ` �l mml oqr keqv�al o�vl r kc�cvk[ ` ^l hl cepqp�[ k_�` k_l p̂ l mê�pr oc` l kp�ql �c[ ek
ekq̀ ok[ qel k[ h�^hekê[ h�` uml pr ò Ã�sepeq�^` kqò p� l a�` û ` hh̀ k^` Ã�[ k_�^l kk` ^q�t eqd�m̀ ` op�[ k_� j ` kql op�aol j � [ ^ol pp
Dr ol m̀ À�

El o�qd` �� � � � �` _eqel kÃ�t ` �[ ò �` pm̀ ^e[ hhv�mh̀ [ p̀ _�qd[ q �j l ò �qd[ k�� � �dl pmeq[ hp�[ k_�dl pq�^` kqò p�ek�Pl h[ k_ �t ehh
l m̀ k�qd` eo�_l l op�ql �t ` ĥl j ` �vl r kc�^l hh̀ [ cr ` pÀ�Td` p̀ �^` kqò p�l aà o�` um̀ oqep̀ �ek�_eaà ò kq�[ ò [ p�l a�[ _s[ k^` _
cvk[ ` ^l hl cê[ h�` k_l p̂ l mvÃ�ek^hr _ekc ol ] l qê�pr oc` ovÃ�h[ m[ ol p̂ l mv�[ k_�dvpq̀ ol p̂ l mvÃ�[ hhl t ekc�m[ oqêem[ kqp�ql
l ] p̀ os` �_es` op̀ �̂ hekê[ h�mo[ ^qê` p�[ k_�h̀ [ ok�aol j �decdhv�̀ um̀ oè k^` _�q̀ [ j pÀ�
Td` �YDP�Dû d[ kc` �ep�j r ^d�j l ò �qd[ k�[ k� l ] p̀ os` opdemÀ�Iq�ep�[ k� l mml oqr keqv�ql �` um̀ oè k^` �_eaà ò kq�pr ocê[ h
` kseol kj ` kqpÃ�pd[ ò �gkl t h̀ _c` Ã�] r eh_�aoè k_pdempÃ�[ k_�] ` ^l j ` �m[ oq�l a�[ �_vk[ j ê�Dr ol m̀ [ k�k` qt l og�l a�vl r kc
cvk[ ` ^l hl cê[ h�̀ k_l p̂ l mê�pr oc` l kpÀ�

Td` �pl ^e[ h�[ k_�k` qt l ogekc�_ej ` kpel k�t ehh�[ hpl �] ` �[ k�ej ml oq[ kq�m[ oq�l a�qd` �� � � � �` _eqel kÀ�Ok�S[ qr o_[ vÃ�t ` �[ ò
mh[ kkekc�[ �pm̀ ^e[ h�j l j ` kq�ek �Ko[ g¾t Ã�] oekcekc�[ hh�` û d[ kc` �m[ oqêem[ kqp�ql c` qd` o�] ` al ò �qd` �DSFD�Bl kcò pp
í �[ k�e_` [ h�l mml oqr keqv�ql �̂ l kk` ^qÃ�pd[ ò �̀ um̀ oè k^` p�[ k_�pqò kcqd` k�qd` �YDP�̂ l j j r keqv�pmeoeqÀ�

W` �t [ oj hv�` k^l r o[ c` �` hece] h̀ �vl r kc�DSFD�j ` j ] ` op�ò cepq̀ ò _�al o�qd` �DSFD�Bl kcò pp�ql �[ mmhv�qdol r cd�qd`
l aaêe[ h�YDP�Dû d[ kc` �[ mmhê[ qel k�m[ c` Â�

dqqmpÂ��t t t À̀pc` ^l kcò ppÀ̀r �v` m�

Huh_` o�È oò eo[ �
Bd[ eoÃ�DSFD�Yl r kc�Dk_l p̂ l mepqp�Ph[ qal oj �

� �� �� ���� �=�&�+�"�2�*�(����
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H[ o[ h_�Kò k q̀ h
Bd[ eo�l a�qd` �DSF D�Sm̀ ^e[ h�Ikq̀ ò pq

F ol r m�Dk_l j ` qoel pep

�� �(�< �7���	 �6�3�1 ���� �� �
 �� ���� �4�(�&�,�"�0���
�2�8�(�6�(�7�8���
 �6�3�9�4�7��

�
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�� �2�' �3�1 �(�8�6�,�3�7�,�7
C` [ o�aoè k_p�[ k_�̂ l hh̀ [ cr ` pÃ�
Iq�ep�[ �cò [ q�dl kl r o�ql �ekqol _r ^` �qd` �k` t �q̀ oj �l a�qd` �DSFD�Sm̀ ^e[ h�Ikq̀ ò pq�Fol r m�l k
Dk_l j ` qoel pep�al o�qd` �m̀ oel _�� � � � ê� � � � À�Ar eh_ekc�l k�qd` �l r qpq[ k_ekc�t l og�l a�l r o�P[ pq
Bd[ eoÃ� Pol à ppl o� JÁoc� K̀ ^gpq̀ ekÃ� l r o� col r m� ` kq̀ op� qdep� q̀ oj � t eqd� [ � ^h̀ [ o� j eppel kÂ� ql
qo[ kph[ q̀ � p̂ è kqeaê�mol cò pp�ek� ` k_l j ` qoel pep�ekql � q[ kce] h̀ � ej mol s` j ` kqp�ek� ` s` ov_[ v
^hekê[ h� mo[ ^qê` � í � qdol r cd� decdçnr [ heqv� ò p̀ [ ô dÃ� ` _r ^[ qel kÃ� [ k_� ekq̀ ok[ qel k[ h
^l hh[ ] l o[ qel kÀ�Ok�] ` d[ ha�l a�qd` �Sq̀ ` oekc�Bl j j eqq̀ ` Ã�I�t l r h_�heg̀ �ql �qd[ kg�Pol aÀ�K̀ ^gpq̀ ek
al o�dep�sepel kÃ�dep�qeò h̀ pp�^l j j eqj ` kqÃ�[ k_�qd` �s` ov�pqol kc�al r k_[ qel k�l k�t dêd�t ` �[ ò
kl t �] r eh_ekcÀ�

@�k` t �q̀ oj Ã�[ �pqol kc�q̀ [ j �
Or o�SIF�] oekcp�ql c` qd` o�` k_l j ` qoel pep�` um̀ oqp�aol j �[ ^ol pp�Dr ol m̀ Ã�^l j ] ekekc�^hekê[ hÃ
pr ocê[ hÃ� [ k_� [ ^[ _` j ê� m̀ opm̀ ^qes` pÀ� Td` � ^r oò kq� pqor ^qr ò � ò ah̀ ^qp� qdep� _es` opeqv� [ k_
` kpr ò p�̂ l kqekr eqv�[ ^ol pp�qd` �q̀ oj À�

Bd[ eoÂ� H[ o[ h_� Kò kq̀ hÃ� F` oj [ kvÄ� P[ pq� Bd[ eoÂ� JÁoc� K̀ ^gpq̀ ekÃ� @r pqoe[ Ä� Bd[ eo� Dh̀ ^qÂ
Sd[ d` ` k�Kd[ x[ heÃ�UK�

Sq̀ ` oekc�Bl j j eqq̀ ` Â��M[ kr ` h�I[ kè oe� Īq[ hv°Ã�Cècl �R[ ej l k_l � Īq[ hv°Ã�Dj [ kr ` h[ �Sm[ ckl hl
S̄m[ ek°Ã� L[ r oek� Ar oh[ � S̄t eqx̀ oh[ k_°Ã� Doq[ k� S[ oe_l c[ k� ŪK°Ã� @kc` hl p� C[ keehe_ep� F̄ò ` ^` °Ã
H` h_` o�È oò eo[ �̄ Pl oqr c[ h°Ã�Mêd` hh̀ �Nepl hh̀ �̄ A` hcer j °Ã�Sq̀ aae�Ar ocd[ r p�̄ F` oj [ kv°À�

YDP�SIF�R̀ mò p̀ kq[ qes` pÂ�Eeqk[ q�Tl m] [ p�̄ Tì ogev` °�[ k_�C[ ov[ �P[ pdgr kl s[ �̄ @r pqoe[ °À�

W` �[ ò �m[ oqêr h[ ohv�_` hecdq̀ _�ql �t ` ĥl j ` �l r o�YDP�ò mò p̀ kq[ qes` pÃ�t dl p̀ �eksl hs` j ` kq
ò ah̀ ^qp� l r o� pqol kc� ^l j j eqj ` kq� ql � ` kc[ cekc� qd` � k` uq� c` k` o[ qel k� l a� ` k_l j ` qoel pep
pr oc` l kp�[ k_�ò p̀ [ ô d` op�aol j �qd` �s` ov�] ` cekkekc�l a�qdep�k` t �q̀ oj À�

×Aoe_cekc�qd` �F[ mØ�í �aol j �̂ h[ ppeaê[ qel k�ql �̂ hekê [ h�ò [ heqv�
Sr ] pq[ kqe[ h�mol cò pp�d[ p�] ` ` k�j [ _` �ek�` k_l j ` qoel pep�_e[ ckl pep�[ k_�^h[ ppeaê[ qel k�l s` o
qd` �m[ pq�_` ^[ _` À�Hl t ` s` oÃ�qd` � ò [ h�ej m[ ^q� l a�qd` p̀ �_` s` hl mj ` kqp�_` m̀ k_p� l k�dl t
` aà ^qes` hv�qd` v�[ ò �ej mh̀ j ` kq̀ _�ek�` s` ov_[ v�^hekê[ h�mo[ ^qê` À�Tdep�ep�qd` �^` kqo[ h�nr ` pqel k
] ` dek_�l r o�ò ^` kq�mol f̀ ^qÃ�Aoe_cekc�qd` �F[ mÀ�

C` peck` _�[ k_�^l l o_ek[ q̀ _�] v�JÁoc�K̀ ^gpq̀ ekÃ�L[ r oek�Ar oh[ Ã�Doq[ k�S[ oe_l c[ k�[ k_�H[ o[ h_
Kò kq̀ hÃ�qd` �mol f̀ ^q�ep�[ k�ekq̀ ok[ qel k[ hÃ�j r hqeç[ oj �nr ` pqel kk[ eò �pqr _v�l k�^r oò kq�mo[ ^qê`
ek�` k_l j ` qoel pep�ej [ cekc�[ k_�^h[ ppeaê[ qel kÀ�Iq�q[ oc` qp�qd` �ar hh�pm̀ ^qor j �l a�mol à ppel k[ hp
eksl hs` _� ek� ` k_l j ` qoel pep� ^[ ò � í � aol j � qo[ ek` ` p� [ k_� l aaê` ç] [ p̀ _� cvk[ ` ^l hl cepqp� ql
dl pmeq[ hç] [ p̀ _� cvk[ ` ^l hl cepqp� [ k_� à oqeheqv� pm̀ ^e[ hepqpÀ� Td` � pqr _v� t [ p� h[ r k^d` _� ek
È ] or [ ov�� � � � �[ k_�ep�kl t �[ ^qes` hv�ò ^or eqekc�m[ oqêem[ kqpÀ�

Or o� [ ej � ep� pqo[ ecdqal ot [ o_� ] r q� [ j ] eqel r pÂ� ql � ` s[ hr [ q̀ � dl t � ` k_l j ` qoel pep� ep� ^r oò kqhv
_e[ ckl p̀ _� [ k_� ^h[ ppeaè_� [ ^ol pp� _eaà ò kq� p̀ qqekcp� [ k_� ^l r kqoèpÃ� ql � e_` kqeav� qd` � ò [ hç
t l oh_�] [ ooèop�ql �ej mh̀ j ` kq[ qel kÃ�[ k_�ql �r p̀ �qdep�` se_` k^` �ql �ej mol s` �^[ ò �[ k_�_` s` hl m
q[ oc` q̀ _� qo[ ekekc� mol co[ j pÀ� W` � pqol kchv� ` k^l r o[ c` � [ hh� ^l hh̀ [ cr ` p� eksl hs` _� ek
` k_l j ` qoel pep�̂ [ ò �ql �m[ oqêem[ q̀ �í �vl r o�m̀ opm̀ ^qes` �ep�̀ pp̀ kqe[ hÀ�

Tl � q[ g̀ � m[ oqÃ� mh̀ [ p̀ � ` j [ eh� ] oe_cekcqd` c[ mÀ̀pc` ª l r qhl l gÀ̂l j � t eqd� vl r o� k[ j ` Ã
t l ogmh[ ^` Ã�[ k_�mol à ppel k[ h�^[ q̀ cl ovÀ�Yl r �t ehh�qd` k�ò ^` es` �[ �m̀ opl k[ h�[ ^^` pp�^l _` �[ k_
vl r o�ek_ese_r [ h�pr os` v�hekgÀ�Bl j mh̀qel k�q[ g̀ p� [ mmol uej [ q̀ hv� � ê�� � j ekr q̀ pÄ� ò pml kp̀ p
[ ò �mp̀ r _l kvj ep̀ _�[ k_�t ehh�] ` �p̂ è kqeaê[ hhv�[ k[ hvp̀ _�[ k_�mr ] hepd` _À�
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Dr ol Dk_l R@S� í � _` aekekc� ] ` pq� mo[ ^qê` � ek� ol ] l qê
` k_l j ` qoel pep�pr oc` ov�
Rl ] l qêç[ ppepq̀ _�pr oc` ov� R̄@S°�ep�o[ me_hv�` pq[ ] hepdekc�eqp̀ ha�[ p
[ k� ej ml oq[ kq� l mqel k� ek� qd` � pr ocê[ h� j [ k[ c` j ` kq� l a� _` ` m
` k_l j ` qoel pepÀ� Weqd� qd` � p̀ ^l k_� j [ fl o� mol f̀ ^q� l a� qdep� q̀ oj Ã
Dr ol Dk_l R@SÃ� t ` � t [ kq� ql � [ k[ hvp̀ � pr ocê[ h� q̀ ^dkenr ` p� ek
ol ] l qêç[ ppepq̀ _� ` k_l j ` qoel pep� pr oc` ovÀ� Dr ol Dk_l R@S� t ehh
] oekc�ql c` qd` o�` um̀ oè k^` _�r p̀ op�l a�R@S�ek�` k_l j ` qoel pep�ql
_` s` hl m� [ � pqor ^qr ò _� ` um̀ oq� l mekel k� [ k_� cl l _çmo[ ^qê`
ò ^l j j ` k_[ qel k� ^l s` oekc� q̀ ^dkê[ h� ^l kpe_` o[ qel kp� [ k_
mol ^` _r o[ h�pq[ k_[ o_pÀ�Td` �al oj [ q� t ehh�al hhl t � [ k� ` pq[ ] hepd` _
C` hmdeçqvm̀ �̀ um̀ oq�̂ l kp̀ kpr p�mol ^` ppÀ��

W` �[ ò �^r oò kqhv�p̀ qqekc�r m�qd` �t l ogekc�col r m�[ k_�e_` kqeavekc
^l kqoe] r qekc�` um̀ oqpÀ�Bl hh̀ [ cr ` p�t eqd�pr ] pq[ kqe[ h�` um̀ oè k^`
ek� ol ] l qê� pr oc` ov� al o� ` k_l j ` qoel pep� t dl � t l r h_� heg̀ � ql
^l kqoe] r q̀ �ql �qdep�ekeqe[ qes` �[ ò �t [ oj hv�ekseq̀ _�ql �c` q�ek�ql r ^d
t eqd�qd` �SIFÀ
�
Ikq̀ oçSIF�^l hh[ ] l o[ qel kÂ�Dk_l j ` qoel pep�j ` ` qp�Rl ] l qêp
[ k_�Ij [ cekc�
Bl j mh̀u� mol ] h̀ j p� o[ ò hv� ò pm̀ ^q� qd` � ] l o_` op� l a� [ � pekch̀
pr ] pm̀ ^e[ hqv� í � [ k_� j l _` ok� ` k_l j ` qoel pep� pr oc` ov� ep� [
m[ oqêr h[ ohv�cl l _�̀ u[ j mh̀À�

El o�qdep�ò [ pl kÃ�qd` �Dk_l j ` qoel pep�SIF�[ k_�qd` �Rl ] l qê�Sr oc` ov�SIF�t ehh�t l og�ek�^hl p̀ �^l hh[ ] l o[ qel k�l s` o�qd`
^l j ekc�q̀ oj Ã�t eqd�Dr ol Dk_l R@S�[ p�[ �k[ qr o[ h�pq[ oqekc�ml ekqÀ�

Jl ekq�p̀ ppel kpÃ�pd[ ò _�` _r ^[ qel k[ h�ekeqe[ qes` p�[ k_�^l j ] ek` _�t l ogekc�col r mp�[ ò �mh[ kk` _�ql �` kpr ò �qd[ q�ar qr ò
ò ^l j j ` k_[ qel kp�ò ah̀ ^q�qd` �m̀ opm̀ ^qes` p�l a�] l qd�^l j j r keqèp�[ k_�] oekc�ò [ h�] ` k` aeq�ql � l r o�j ` j ] ` op�[ k_Ã
r hqej [ q̀ hvÃ�ql �qd` �m[ qè kqp�t ` �p̀ os` À�Tdep�ekq̀ oçSIF�j l _[ heqv�[ mmhèp�[ p�t ` hh�ql �ml ppe] h̀ �^l hh[ ] l o[ qel kp�] ` qt ` ` k
SIFp�Dk_l j ` qoel pep�[ k_�Ij [ cekcÀ�

Ll l gekc�[ d` [ _�
Td` �v` [ op�� � � � ê� � � � �t ehh�] ` �] r pv�[ k_�` û eqekc�al o�qd` �Dk_l j ` qoel pep�SIFÀ�A` vl k_�qd` �qt l �ah[ cpdem�mol f̀ ^qpÃ
t ` �mh[ k�_` _ê[ q̀ _�SIF�p̀ ppel kp�[ q�qd` �r m̂ l j ekc�DSFD�@kkr [ h�Bl kcò pp̀ pÃ�^l kqoe] r qel kp�ql �E[ ^qpÃ�Vè t p�[ k_
Vepel k�ek�O] FvkÃ�^l kqekr ` _�^hl p̀ �^l l m̀ o[ qel k�t eqd�l r o�^l oml o[ q̀ �pl ^è qèp�[ k_�[ __eqel k[ h�mol f̀ ^qp�ò c[ o_ekc
q̀ [ ^dekc�[ k_�qo[ ekekcÀ�

Td[ kg�vl r �al o�vl r o�^l kqekr ` _�pr mml oq� l a� l r o� t l ogÀ�Tl c` qd` oÃ� t ` � [ ò �hl l gekc�al ot [ o_�ql � [ �mol _r ^qes` � [ k_
ekpmeoekc�q̀ oj À�

W[ oj �ò c[ o_pÃ�
H[ o[ h_�Kò kq̀ h�

Bd[ eoÃ�DSFD�Sm̀ ^e[ h�Ikq̀ ò pq�Fol r m�Dk_l j ` qoel pep�̄ � � � � ê� � � � °�
l k�] ` d[ ha�l a�qd` �SIF�Sq̀ ` oekc�Bl j j eqq̀ ` �
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Os` o� qd` � m[ pq� j l kqdpÃ� qd` � DSFD� Hvpq̀ ol p̂ l mv� Sm̀ ^e[ h� Ikq̀ ò pq� Fol r m� d[ p� ^l kqekr ` _� ql
pqò kcqd` k� eqp� p̂ è kqeaê� [ k_� ` _r ^[ qel k[ h� [ ^qeseqèpÃ� t eqd� qd` � pd[ ò _� [ j ] eqel k� l a� [ _s[ k^ekc
` se_` k^` ç] [ p̀ _�dvpq̀ ol p̂ l mê�mo[ ^qê` Ã�al pq̀ oekc�ekq̀ ok[ qel k[ h�^l hh[ ] l o[ qel kÃ�[ k_�pr mml oqekc�qd`
` _r ^[ qel k�l a�qd` �k` uq�c` k` o[ qel k�l a�dvpq̀ ol p̂ l mepqpÀ�

Ok` �l a�l r o�j [ fl o�l kcl ekc�ekeqe[ qes` p�ep�qd` �_` s` hl mj ` kq�l a�qd`  DSFDêBdek` p̀ �Sl ^è qv�Fr e_` hek`
l k�qd` �Ce[ ckl pep� [ k_�M[ k[ c` j ` kq� l a�Dk_l j ` qoe[ h�Pl hvmpÀ�Tdep�^l hh[ ] l o[ qes` �mol f̀ ^q� ] oekcp
ql c` qd` o� h̀ [ _ekc� ` um̀ oqp� aol j � Dr ol m̀ � [ k_� Bdek[ � ql � mol _r ^` � mo[ ^qê[ hÃ� ` se_` k^` ç] [ p̀ _
ò ^l j j ` k_[ qel kp�qd[ q�ò ah̀ ^q�] l qd�qd` �] ` pq�[ s[ eh[ ] h̀ �p̂ è kqeaê�` se_` k^` �[ k_�ò [ hçt l oh_�^hekê[ h
mo[ ^qê` À�

Td` � cr e_` hek` � t ehh� [ __ò pp� qd` � j [ k[ c` j ` kq� l a� ` k_l j ` qoe[ h� ml hvmp� [ ^ol pp� [ � ] ol [ _� o[ kc` � l a
^hekê[ h� p̂ ` k[ oel pÃ� ek^hr _ekc� t l j ` k� l a� ò mol _r ^qes` � [ c` Ã� ekà oqeheqv� m[ qè kqpÃ� ml pqj ` kl m[ r p[ h
t l j ` kÃ� q[ j l ueà k� r p̀ opÃ� [ k_� [ pvj mql j [ qê� m[ qè kqpÀ� P[ oqêr h[ o� [ qq̀ kqel k� ep� ] ` ekc� _` sl q̀ _� ql
m[ qè kq� p̀ h̀ ^qel kÃ� ek_ê[ qel kp� al o� dvpq̀ ol p̂ l mê� qò [ qj ` kqÃ� l aaê` � s` opr p� l m̀ o[ qekc� ol l j
j [ k[ c` j ` kqÃ� à oqeheqv� ej mhê[ qel kpÃ� al hhl t çr m� pqo[ q̀ cèpÃ� [ k_� [ ò [ p� t d` ò � ` se_` k^` � ò j [ ekp
hej eq̀ _À� A` vl k_� eqp� p̂ è kqeaê� s[ hr ` Ã� qdep� ^l hh[ ] l o[ qel k� ò mò p̀ kqp� [ k� ej ml oq[ kq� l mml oqr keqv� ql
d[ oj l kep̀ �^hekê[ h�mo[ ^qê` �ekq̀ ok[ qel k[ hhv�[ k_�ar oqd` o�pqò kcqd` k�qd` �m[ oqk` opdem�] ` qt ` ` k�DSFD
[ k_�l r o�Bdek` p̀ �̂ l hh̀ [ cr ` pÀ�

@kl qd` o� j [ fl o� mol f̀ ^q� ^r oò kqhv� r k_` ot [ v� ep� qd` � _` s` hl mj ` kq� l a� qd` �  FDSD@� Dum̀ oq� L̀ s` h
Cemhl j [ � ek� Hvpq̀ ol p̂ l mvÀ� Td` � t l ogekc� col r m� ep� _` aekekc� qd` � mdehl pl mdvÃ� pqor ^qr ò Ã� [ k_
ò nr eò j ` kqp�l a�qdep�k` t � [ _s[ k^` _�^` oqeaê[ qel k�m[ qdt [ vÃ�_` peck` _�ql � ò ^l ckep̀ �` û ` hh̀ k^` �ek
j l _` ok�dvpq̀ ol p̂ l mê�pr oc` ov�] ` vl k_�mol ^` _r o[ h�` um̀ oè k^` �[ hl k` À�Td` �mol ml p̀ _�_emhl j [ �t ehh
` pq[ ] hepd� decd� pq[ k_[ o_p� al o� [ _s[ k^` _� ^hekê[ h� ^l j m̀ q̀ k^` � ] v� ekq̀ co[ qekc� pr ocê[ h� ` um̀ oqep̀ Ã
^hekê[ h�_` ^epel kçj [ gekcÃ�r hqo[ pl r k_êdvpq̀ ol p̂ l mv�^l oò h[ qel kÃ�^l j mhê[ qel k�j [ k[ c` j ` kqÃ�[ k_�[
^l j j eqj ` kq�ql �^l kqekr l r p�mol à ppel k[ h�_` s` hl mj ` kqÀ�Tdep�ekeqe[ qes` �ò mò p̀ kqp�[ k�ej ml oq[ kq�pq̀ m
ql t [ o_p�d[ oj l kepekc�[ _s[ k^` _�dvpq̀ ol p̂ l mê�qo[ ekekc�[ k_�̂ ` oqeaê[ qel k�[ ^ol pp�Dr ol m̀ À�

S̀ s` o[ h� ` _r ^[ qel k[ h� [ ^qeseqèp� d[ s` � [ hò [ _v� j [ og̀ _� qd` � ò ^` kq� t l og� l a� qd` � SIFÀ� Td` �  EVVO
Pl _^[ pq�S̀ oè p d[ p�] ` ^l j ` �[ k�[ ^^` ppe] h̀ �mh[ qal oj �al o�_ep̂ r ppekc�^r oò kq�^d[ hh̀ kc` pÃ�` j ` ocekc
` se_` k^` Ã�[ k_�ekkl s[ qel kp�ek�dvpq̀ ol p̂ l mv�t eqd�ekq̀ ok[ qel k[ hhv� ò ^l ckep̀ _�` um̀ oqpÀ�Ik� [ __eqel kÃ
l r o� ò ^` kq� DSFD� t ` ] ek[ oÃ � ÕUks` ehekc� Mì hh̀ oe[ k� @kl j [ hè pÂ� @_s[ k^` p� ek� Hvpq̀ ol p̂ l mê
Ce[ ckl pep�[ k_�Tò [ qj ` kqÃÕ �t [ p� j ` q� t eqd�` û ` hh̀ kq�m[ oqêem[ qel k� [ k_�decdhv�ml peqes` � à ` _] [ ^gÃ
^l kaeoj ekc�qd` �pqol kc�ekq̀ ò pq�ek�pqor ^qr ò _�̀ _r ^[ qel k[ h�ekeqe[ qes` p�al ^r p̀ _�l k�̂ l j mh̀u�ekqo[ r q̀ oek`
m[ qdl hl cvÀ�Ar eh_ekc�l k�qdep�pr ^^` ppÃ�qd` �SIF�t ehh�^l kqekr ` �` um[ k_ekc�eqp�t ` ] ek[ o�mol co[ j j ` �l s` o
qd` �̂ l j ekc�j l kqdpÀ�

@hl kcpe_` �qd` p̀ �[ ^qeseqèpÃ�t l og�^l kqekr ` p�l k�` _r ^[ qel k[ h�t ` ] ek[ opÃ�ekq̀ ok[ qel k[ h�^l hh[ ] l o[ qel kpÃ
[ k_�pqor ^qr ò _� ò ml oqekc�ekeqe[ qes` p� [ ej ` _� [ q�ej mol sekc�^l kpepq̀ k^v�ek�dvpq̀ ol p̂ l mê�_e[ ckl pep
[ k_�qò [ qj ` kq� t deh̀ �a[ ^eheq[ qekc�gkl t h̀ _c` � ` û d[ kc` � [ j l kc�DSFD� j ` j ] ` opÀ�Td` p̀ �mol f̀ ^qp
ò j [ ek�̂ ` kqo[ h�ql �l r o�j eppel k�l a�mol j l qekc�decdçnr [ heqvÃ�̀ se_` k^` ç] [ p̀ _�dvpq̀ ol p̂ l mê�̂ [ ò À�

D_r ^[ qel k� ^l kqekr ` p� ql � ] ` � l k` � l a� qd` � ^l ok` opql k` p� l a� l r o� pqo[ q̀ cvÀ� Ẁ � aeoj hv� ] ` hè s` � qd[ q
eks` pqekc�ek�vl r kc�^hekêe[ kp�ep�` pp̀ kqe[ h�al o�qd` �ar qr ò � l a� l r o�pm̀ ^e[ heqvÀ�Ik�qdep�^l kq̀ uqÃ�qd` �SIF
[ ^qes` hv�pr mml oqp�[ _s[ k^` _�` _r ^[ qel k[ h�mol co[ j j ` pÃ�ek^hr _ekc�qd` �S̀ ^l k_çL̀ s` h�M[ pq̀ ô h[ pp̀ p
ek�Hvpq̀ ol p̂ l mv�l oc[ kep̀ _�ek�N[ mh̀pÀ�Td` p̀ �mol co[ j j ` p�^l j ] ek` �h̀ ^qr ò pÃ�hes` �pr oc` ovÃ�^[ p̀
_ep̂ r ppel kpÃ� r hqo[ pl r k_êdvpq̀ ol p̂ l mv� ekq̀ co[ qel kÃ� [ k_� d[ k_pçl k� qo[ ekekc� ql � mol se_`
^l j mò d` kpes` �̀ _r ^[ qel k�ek�qd` �j [ k[ c` j ` kq�l a�̂ l j mh̀u�ekqo[ r q̀ oek` �m[ qdl hl cvÀ�

Ll l gekc�[ d` [ _Ã�qd` �Hvpq̀ ol p̂ l mv�SIF�ò j [ ekp�^l j j eqq̀ _�ql �` um[ k_ekc�ekq̀ ok[ qel k[ h�^l hh[ ] l o[ qel kpÃ
_` s` hl mekc� decdçnr [ heqv� ` _r ^[ qel k[ h� l mml oqr keqèpÃ� [ k_� mol _r ^ekc� ` se_` k^` ç] [ p̀ _� cr e_[ k^` � qd[ q
pr mml oqp�^hekêe[ kp�ek�` s` ov_[ v�mo[ ^qê` À�Tdol r cd�ò p̀ [ ô dÃ�` _r ^[ qel kÃ�ekkl s[ qel kÃ�[ k_�j r hqe_ep̂ emhek[ ov
^l l m̀ o[ qel kÃ� t ` � ^l kqekr ` � t l ogekc� ql t [ o_p� l r o� ^l j j l k� sepel kÂ� j [ gekc� dvpq̀ ol p̂ l mv� p[ à oÃ� j l ò
[ ^^` ppe] h̀Ã�[ k_�ek^ò [ pekchv�pq[ k_[ o_ep̀ _�[ ^ol pp�Dr ol m̀ �[ k_�] ` vl k_À�

Ẁ �hl l g�al ot [ o_�ql �j ` ` qekc�j [ kv�l a�vl r �[ q�qd` �r m̂ l j ekc�DSFD�@kkr [ h�Bl kcò ppÃ�t d` ò �t ` �t ehh
^l kqekr ` � pd[ oekc� gkl t h̀ _c` Ã� _ep̂ r ppekc� k` t � ` se_` k^` Ã� [ k_� ] r eh_ekc� ql c` qd` o� qd` � ar qr ò � l a
dvpq̀ ol p̂ l mvÀ�
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Aor k ` hh[ �Zexl hae
Bd[ eo�l a�qd` �DSF D�Sm̀ ^e[ h�Ikq̀ ò pq

F ol r m�Hvpq̀ ol p^l mv



@p� cvk[ ` ^l hl cê[ h� pr oc` l kpÃ� t ` � [ ò � ek^ò [ pekchv� [ t [ ò � qd[ q� j [ kv� ej ml oq[ kq� pr ocê[ h
_` ^epel kp� [ ò � j [ _` � hl kc� ] ` al ò � ` kq̀ oekc� qd` � l m̀ o[ qekc� ol l j À� Ce[ ckl pepÃ� [ k[ ql j ê[ h
[ pp̀ ppj ` kqÃ�^[ p̀ � p̀ h̀ ^qel kÃ�^l r kp̀ hhekcÃ�ò à oo[ hÃ�[ k_�pr ocê[ h�mh[ kkekc�[ hh�] ` cek�] ` al ò �qd`
aeopq�ek^epel kÀ�Ik�qdep�mol ^` ppÃ�ej [ cekc�í �[ k_�m[ oqêr h[ ohv�r hqo[ pl r k_�í �d[ p�] ` ^l j ` �[ k�` pp̀ kqe[ h
m[ oq�l a�j l _` ok�pr ocê[ h�qdekgekcÀ�

El o�j [ kv�v` [ opÃ�_e[ ckl pqê�ej [ cekc�t [ p�p̀ ` k�j [ ekhv�[ p�[ �^l j mh̀ j ` kq[ ov�ql l hÀ�Iq�d` hm̀ _�r p
^l kaeoj �[ �_e[ ckl pepÃ�_` p̂ oe] ` �[ �h̀ pel kÃ�l o�^l j mh̀ q̀ �qd` �mò l m̀ o[ qes` �t l ogçr mÀ�Tl _[ vÃ�qdep�sè t
à ` hp�ql l �hej eq̀ _À�Ik�_[ ehv�mo[ ^qê` Ã�r hqo[ pl r k_�ep�l aq̀ k�l k` �l a�qd` �g̀ v�` h̀ j ` kqp�qd[ q�d` hmp�r p
_` ^e_` � t d` qd` o� pr oc` ov� ep� k` ` _` _Ã� t dêd� [ mmol [ ^d� ep� p[ à pqÃ� t d[ q� _eaaêr hqèp� t ` � pdl r h_
[ kqêem[ q̀ Ã�[ k_�t d` qd` o�[ __eqel k[ h�̀ um̀ oqep̀ �l o�[ �j r hqe_ep̂ emhek[ ov�q̀ [ j �j [ v�] ` �ò nr eò _À�

Uhqo[ pl r k_�l aà op�pl j ` qdekc�` pm̀ ^e[ hhv�s[ hr [ ] h̀ �al o�pr oc` l kpÂ�ej j ` _e[ q̀ Ã�_vk[ j êÃ�ò [ hçqej `
ekal oj [ qel kÀ� Iq�d` hmp� r p� r k_` opq[ k_� m̀ hsê� [ k[ ql j v� ] ` al ò � pr oc` ovÃ� [ pp̀ pp�qd` � ò h[ qel kpdem
] ` qt ` ` k� l oc[ kpÃ� _` aek` � qd` � ` uq̀ kq� l a� _ep̀ [ p̀ Ã� [ k_� [ _[ mq� l r o� pqo[ q̀ cv� ql � ` [ ^d� ek_ese_r [ h
m[ qè kqÀ�Tdep�ep�m[ oqêr h[ ohv�ò h̀ s[ kq�ek�^l k_eqel kp�pr ^d�[ p�` k_l j ` qoel pepÃ�ae] ol e_pÃ�[ _` kl j vl pepÃ
[ _k` u[ h�m[ qdl hl cvÃ�Mì hh̀oe[ k�[ kl j [ hè pÃ�ekqo[ r q̀ oek` �_ep̀ [ p̀ Ã�[ k_�̂ l j mh̀u�m̀ hsê�[ _d` pel kpÀ�

Fl l _�mò l m̀ o[ qes` �ej [ cekc�^[ k�^d[ kc` �qd` �pr ocê[ h�mh[ kÀ�Iq�^[ k�ekahr ` k^` �qd` �ol r q̀ �l a�pr oc` ovÃ
qd` �k` ` _�al o�] l t ` h�l o�r oek[ ov�qo[ ^q�` um̀ oqep̀ Ã�qd` �` um̀ ^q̀ _�h̀ s` h�l a�_eaaêr hqvÃ�qd` �qej ekc�l a�qd`
mol ^` _r ò Ã�[ k_�` s` k�qd` �_` ^epel k�ql �ò à o�qd` �m[ qè kq�ql �[ �j l ò �pm̀ ^e[ hep̀ _�^` kqò À�Td` p̀ �[ ò
kl q�j ekl o�_` q[ ehpÀ�Td` v�d[ s` �[ �_eò ^q�ej m[ ^q�l k�m[ qè kq�p[ à qvÃ�pr ocê[ h�l r q̂ l j ` pÃ�ekal oj ` _
^l kp̀ kqÃ�qd` [ qò �l oc[ kep[ qel kÃ�[ k_�r p̀ �l a�ò pl r ô ` pÀ�

El o�qdep�ò [ pl kÃ�I�] ` hè s` �r hqo[ pl r k_�pdl r h_�d[ s` �[ �pqol kc` o�mh[ ^` �ek�qd` �qo[ ekekc�[ k_�j ek_p̀ q
l a�cvk[ ` ^l hl cê[ h�pr oc` l kpÀ�Tdep�_l ` p�kl q�j ` [ k�qd[ q�` s` ov�pr oc` l k�j r pq�] ` ^l j ` �[ k�` um̀ oq
pl kl co[ md` oÃ� kl o� _l ` p� eq� j ` [ k� ò mh[ ^ekc� qd` � t l og� l a� ej [ cekc� pm̀ ^e[ hepqpÀ� Iq� j ` [ kp� qd[ q
pr oc` l kp�pdl r h_� ] ` � [ ] h̀ � ql � r k_` opq[ k_�ej [ cekc�aek_ekcp� [ k_�ekq̀ co[ q̀ � qd` j � ekql � pr ocê[ h
_` ^epel kçj [ gekc�t eqd�̂ l kae_` k^` À�

Weqdek�qd` �DSFDÃ�[ k_�` pm̀ ^e[ hhv�qdol r cd�qd` �Ij [ cekc�SIFÃ�t ` �d[ s` �[ �s[ hr [ ] h̀ �l mml oqr keqv�ql
mol j l q̀ �qdep�sepel kÀ�Or o�ol h̀ �pdl r h_�] ` �ql �j [ g̀ �ej [ cekc�` _r ^[ qel k�mo[ ^qê[ hÃ�[ ^^` ppe] h̀Ã�[ k_
_eò ^qhv�ò h̀ s[ kq�ql �pr ocê[ h�mo[ ^qê` À�Sr oc` l kp�k` ` _�qo[ ekekc�qd[ q�ep�kl q�l khv�qd` l ò qê[ hÃ�] r q
[ hpl �] [ p̀ _�l k�ò [ h�̂ [ p̀ pÃ�ò [ h�[ k[ ql j ê[ h�nr ` pqel kpÃ�[ k_�ò [ h�pr ocê[ h�_` ^epel kpÀ�

@�r p̀ ar h�aeopq�pq̀ m�^l r h_�] ` �qd` �_` s` hl mj ` kq�l a�[ �mehl q�d[ k_pçl k�r hqo[ pl r k_�qo[ ekekc�mol f̀ ^q�al o
cvk[ ` ^l hl cê[ h�pr oc` l kpÀ�Tdep�mehl q�^l r h_�p̀ os` �[ p�[ �mò hej ek[ ov�pqr _v�ql �` s[ hr [ q̀ �à [ pe] eheqvÃ
` _r ^[ qel k[ h�k` ` _pÃ�h̀ [ okekc�^r os` pÃ�[ k_�qd` �ml q̀ kqe[ h�ej m[ ^q�l a�r hqo[ pl r k_�qo[ ekekc�l k�pr ocê[ h
_` ^epel kçj [ gekcÀ� Iq� ^l r h_� ^l j ] ek` � l khek` � qd` l ò qê[ h� ^l kq̀ kqÃ� se_` l ç] [ p̀ _� h̀ [ okekcÃ
pr m̀ osep̀ _�mo[ ^qê[ h�p̀ ppel kpÃ�[ k_�j r hqe_ep̂ emhek[ ov�̂ [ p̀ �_ep̂ r ppel kpÀ�

Sr ^d�[ �mol f̀ ^q�t l r h_�d` hm�r p�e_` kqeav�t d[ q�pr oc` l kp�ò [ hhv�k` ` _�ql �gkl t �aol j �r hqo[ pl r k_Ã
dl t �qd` p̀ �pgehhp�^[ k�] ` �q[ r cdq�` aà ^qes` hvÃ�[ k_�dl t �ej [ cekc�^l r h_�] ` �ekq̀ co[ q̀ _�ekql �qd` �t e_` o
` _r ^[ qel k[ h�m[ qdt [ v�l a�DSFDÀ�Iq�t l r h_�[ hpl �^ò [ q̀ �[ k�l mml oqr keqv�al o�^l hh[ ] l o[ qel k�] ` qt ` ` k
pr oc` l kpÃ� r hqo[ pl r k_� ` um̀ oqpÃ� o[ _el hl cepqpÃ� [ k_� ` _r ^[ ql opÃ� t eqd� [ � pd[ ò _� cl [ hÂ� ] ` qq̀ o
mò m[ o[ qel kÃ�p[ à o�pr oc` ovÃ�[ k_�] ` qq̀ o�̂ [ ò �al o�l r o�m[ qè kqpÀ�

Uhqo[ pl r k_�ep�kl q�l khv�[ �_e[ ckl pqê�ql l hÀ�Ik�qd` �d[ k_p�[ k_�j ek_�l a�[ �pr oc` l kÃ�eq�] ` ^l j ` p�[
] oe_c` �] ` qt ` ` k�^hekê[ h�[ pp̀ ppj ` kq�[ k_�qd` �l m̀ o[ qekc�ol l j À�Iq�d` hmp�r p�qo[ kpal oj �[ k[ ql j ê[ h
ekal oj [ qel k�ekql �pr ocê[ h�pqo[ q̀ cvÀ�

Ij [ cekc�ces` p�r p�qd` �j [ mÀ�Uhqo[ pl r k_�d` hmp�r p�ò [ _�eq�] ` al ò �qd` �fl r ok` v�] ` cekpÀ�
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F ol r m�Ij [ cekc
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Ik�� � � � Ã�qd` �DSFD�N` r ol m̀ hs` l hl cv�Sm̀ ^e[ h�Ikq̀ ò pq�Fol r m� S̄IF°�ep�j l sekc�aol j �^l k^` mqç
] r eh_ekc�ql �pqor ^qr ò _�ej mh̀ j ` kq[ qel kÃ�t eqd�[ �^h̀ [ o�al ^r p�l k�` _r ^[ qel kÃ�p̂ è kqeaê�l r qmr qÃ�[ k_
j r hqe_ep̂ emhek[ ov�̂ l hh[ ] l o[ qel kÀ�

@� j [ fl o� j eh̀ pql k` � qdep� v` [ o� ep� qd` � _` s` hl mj ` kq� l a� qd` � FDSD@� Dum̀ oq� L̀ s` h� �
N` r ol m̀ hs` l hl cv� Cemhl j [ À� Tdep� ekq̀ co[ q̀ _� mol co[ j � ^l j ] ek` p� ` çh̀ [ okekcÃ� qd` l ò qê[ h
[ pp̀ ppj ` kqÃ� [ k_� ^[ _[ s` oç] [ p̀ _� mo[ ^qê[ h� ` s[ hr [ qel kÃ� [ __ò ppekc� [ � ^oeqê[ h� c[ m� ek
pq[ k_[ o_ep̀ _�qo[ ekekcÀ�A` vl k_�^` oqeaê[ qel kÃ�qd` �SIF�ep�] r eh_ekc�[ �hl kceqr _ek[ h�m[ qdt [ v� t eqd
nr [ oq̀ ohv�̂ [ p̀ �_ep̂ r ppel kp�[ k_�[ �mh[ kk` _�l ] p̀ os` opdem�mol co[ j À�

D_r ^[ qel k� ò j [ ekp� [ q�qd` �al ò aol kqÀ�Tt l �al ^r p̀ _� t ` ] ek[ opí l k�m[ o[ j ` qoe[ h� ` k_l j ` qoel pep
J̄r k` � � � Ã� � � � � °� [ k_� ekqo[ m̀ hsê� pl j [ qê� k` r o[ hce[ p� N̄l s` j ] ` o� � � Ã� � � � � °í t ehh� q[ ^gh̀
^l j mh̀u�[ k_�l aq̀ k�r k_` oò ^l ckex̀ _�^l k_eqel kpÀ�Td` p̀ �p̀ ppel kp�decdhecdq�[ �^l ò �moek^emh̀ �l a
k` r ol m̀ hs` l hl cvÂ� ^l j ] ekekc� o[ _ê[ h� _ep̀ [ p̀ � ` û epel k� t eqd� mò p̀ os[ qel k� l a� m̀ hsê� k` os`
ar k^qel k�qdol r cd�[ k[ ql j vç_oes` kÃ�k` os` çpm[ oekc�pqo[ q̀ cè pÀ�

Ŝ è kqeaê� [ ^qeseqv� ep� [ _s[ k^ekc� ek� m[ o[ hh̀hÀ� Td` � SIF� ep� h̀ [ _ekc� ^l hh[ ] l o[ qes` � t l og� l k� [
pvpq̀ j [ qê�ò sè t �l a�pl j [ qê�k` os` �` k_l j ` qoel pep�[ k_�[ �^l kp̀ kpr p�m[ m̀ o�l k�ekqo[ l m̀ o[ qes`
k` os` �j l keql oekcÃ�[ ej ekc�ql �pqò kcqd` k�qd` �̀ se_` k^` �] [ p̀ �[ k_�cr e_` �̂ hekê[ h�mo[ ^qê` À�

@q�qd` �DSFD�@kkr [ h�Bl kcò pp�� � � � Ã�qd` �SIF�t ehh�^l kqoe] r q̀ �t eqd�mh̀k[ ov�p̀ ppel kp�[ k_�[ �mò ç
^l kcò pp� ^l r op̀ � l k� ^dol kê� m̀ hsê� [ k_� m̀ oek` [ h� m[ ekÃ� al pq̀ oekc� _e[ hl cr ` � [ ^ol pp
cvk[ ` ^l hl cvÃ�r ol hl cvÃ�̂ l hl ò ^q[ h�pr oc` ovÃ�[ k_�m[ ek�j ` _êek` À�

Tl c` qd` oÃ�qd` p̀ �` aal oqp�ò ah̀ ^q�[ �^h̀ [ o�_eò ^qel kÂ�ml peqel kekc�k` r ol m̀ hs` l hl cv�[ p�[ �pqor ^qr ò _Ã
` se_` k^` ç] [ p̀ _�_ep̂ emhek` �qd[ q�ej mol s` p�pr ocê[ h�mo[ ^qê` �[ k_�m[ qè kq�l r q̂ l j ` p�ek�^l j mh̀u
m̀ hsê�m[ ekÀ�
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Td` � DSFD� Ok^l hl cv� Sm̀ ^e[ h� Ikq̀ ò pq� Fol r m� ^l kqekr ` p� ql � ` um[ k_� eqp� ` _r ^[ qel k[ h� [ k_
p̂ è kqeaê�[ ^qeseqèp�t eqd�qd` �[ ej �l a�pqò kcqd` kekc�^l hh[ ] l o[ qel kÃ�pr ocê[ h�pq[ k_[ o_ep[ qel k�[ k_
ekkl s[ qel k�ek�j ekej [ hhv�eks[ pes` �cvk` ^l hl cê�l k^l hl cv�[ ^ol pp�Dr ol m̀ À�
�
El hhl t ekc�qd` �pr ^^` ppar h�_` s` hl mj ` kq� l a�qd` �FDSD@�L̀ s` h� III�mol co[ j j ` �ek�Fvk` ^l hl cê
Ok^l hl cvÃ� ^ò [ q̀ _� qdol r cd� qd` � ^l hh[ ] l o[ qel k� ] ` qt ` ` k� DSFD� [ k_� DSFOÃ� p̀ s` o[ h� k` t
ekeqe[ qes` p�[ ò �kl t �r k_` ot [ vÀ�Ok` �l a�qd` �j l pq�` û eqekc�_` s` hl mj ` kqp�ep�qd` �ò ^` kq�^ò [ qel k
l a�[ �_` _ê[ q̀ _�Mekej [ hhv�Iks[ pes` �Sr oc` ov�Sm̀ ^e[ h�Ikq̀ ò pq�Fol r m�t eqdek�DSFOÃ�l m̀ kekc�qd`
_l l o�ql �k` t �̂ l hh[ ] l o[ qes` �mol f̀ ^qp�] ` qt ` ` k�DSFDÃ�DSFO�[ k_�SDRFSÀ�
�
@j l kc� qd` � j [ fl o� mol f̀ ^qp� ^r oò kqhv� ] ` ekc� _` s` hl m̀ _� ep� [ � fl ekq� ekeqe[ qes` � al ^r p̀ _� l k� qd`
pq[ k_[ o_ep[ qel k� l a� ^l j mh̀u� j ekej [ hhv� eks[ pes` � l k^l hl cê� mol ^` _r ò p� [ k_� qd` � ^ò [ qel k� l a
s[ he_[ q̀ _�ql l hp�al o�l ] f̀ ^qes` �pr ocê[ h�[ pp̀ ppj ` kqÀ�Td` �mol f̀ ^q�t ehh�ekeqe[ hhv�al ^r p�l k�qt l �g̀ v
_l j [ ekp�l a�cvk` ^l hl cê�l k^l hl cê�pr oc` ovÂ�
�

S̀ kqek` h�hvj md�kl _` �j [ mmekc�[ k_�m̀ hsê�hvj md[ _` k` ^ql j v�
Oj ` kq̀ ^ql j v�[ k_�_epp̀ ^qel k�l a�qd` �h[ q̀ o[ h�m̀ hsê�pm[ ^` p�

�
@p� ek_ê[ qel kp� al o� pvpq̀ j [ qê� pr ocê[ h� pq[ cekc� ^l kqekr ` � ql � ` sl hs` � í � m[ oqêr h[ ohv� t eqd� qd`
ek^ò [ pekc� [ _l mqel k� l a� p̀ kqek` h� hvj md� kl _` � q̀ ^dkenr ` p� í � qd` � k` ` _� al o� decdçnr [ heqv
pq[ k_[ o_ep̀ _�pr ocê[ h�_` p̂ oemqel kp�] ` ^l j ` p�` s` k�j l ò �ej ml oq[ kqÀ�Td` p̀ �mol ^` _r ò p�j [ v
] ` ^l j ` � h̀ pp� aò nr ` kqhv� m̀ oal oj ` _� ek� _[ ehv� mo[ ^qê` Ã� j [ gekc� pqor ^qr ò _� ` _r ^[ qel k[ h
ò pl r ô ` p�̀ pp̀ kqe[ h�al o�ar qr ò �c` k` o[ qel kp�l a�pr oc` l kpÀ�
�
C` _ê[ q̀ _�ekq̀ ok[ qel k[ h�t l ogekc�col r mp�[ ò �^r oò kqhv�m̀ oal oj ekc�[ �dè o[ ô dê[ h�q[ pg�[ k[ hvpep
al o�` [ ^d�mol ^` _r ò Ã�[ hhl t ekc�[ �_` q[ eh̀_�[ k_�ò mol _r ^e] h̀ �_` p̂ oemqel k�l a�` s` ov�pr ocê[ h�pq̀ mÀ
Td` �ò pr hqekc�_l ^r j ` kqp�t ehh�pr ] p̀ nr ` kqhv�r k_` ocl �` s[ hr [ qel k�qdol r cd�[ �j l _eaè_�C` hmde
^l kp̀ kpr p�mol ^` pp�eksl hsekc�j r hqe_ep̂ emhek[ ov�` um̀ oqp�aol j �qd` �qdò ` �m[ oqêem[ qekc�pl ^è qèpÀ
Td` �l ] f̀ ^qes` �ep�ql �^ò [ q̀ �ekq̀ ok[ qel k[ hhv�` k_l op̀ _�mol ^` _r o[ h�pq[ k_[ o_p�qd[ q�^[ k�p̀ os` �[ p
ò à ò k^` p�al o�qo[ ekekcÃ�nr [ heqv�[ ppr o[ k^` �[ k_�j r hqê` kqò �ò p̀ [ ô d�ekeqe[ qes` pÀ�
�
D_r ^[ qel k[ h� [ ^qeseqv� ò j [ ekp� [ kl qd` o�^` kqo[ h�mehh[ o� l a�qd` �Ok^l hl cv�SIFÀ�Cr oekc� � � � � Ã�qd`
col r m� d[ p� [ ^qes` hv� m[ oqêem[ q̀ _� ek� p̀ s` o[ h� ekq̀ ok[ qel k[ h� ` _r ^[ qel k[ h� ` s` kqp� [ k_� t ` ] ek[ opÃ
ek^hr _ekc� p̀ ppel kp� _` _ê[ q̀ _� ql � ol ] l qê� s` opr p� ^l ks` kqel k[ h� ql q[ h� h[ m[ ol p̂ l mê
dvpq̀ ò ^ql j vÃ�[ _s[ k^` _�m̀ hsê�s[ p̂ r h[ o�[ k[ ql j v�[ k_�qd` �ol h̀ �l a�j ekej [ hhv�eks[ pes` �pr oc` ov
ek�ò ^r oò kq�cvk` ^l hl cê�^[ k^` oÀ�@�_` _ê[ q̀ _�t ` ] ek[ o�al ^r p̀ _�l k�j ekej [ hhv�eks[ pes` �pr oc` ov
ek�l s[ oe[ k�̂ [ k^` o�ep�[ hpl �mh[ kk` _�al o�̀ [ ohv�� � � � À�
�
Fvk` ^l hl cê� Ok^l hl cv� t ehh� [ hpl � d[ s` � [ � ò ekal ô ` _� mò p̀ k^` � _r oekc� qd` � r m̂ l j ekc� DSFD
@kkr [ h�Bl kcò pp�ek�Ko[ gl t Ã�Pl h[ k_� �̄ ê� �O^ql ] ` o�� � � � °À�@�_` _ê[ q̀ _�mò ç̂ l kcò pp�^l r op̀
t ehh� [ __ò pp� p̀ s` o[ h� decdhv� ò h̀ s[ kq� ql mêpÃ� ek^hr _ekc� r m_[ q̀ _� ek_ê[ qel kp� al o� j ekej [ hhv
eks[ pes` � pr oc` ov� ek� l k^l hl cvÃ� [ _s[ k^` _� ò qol m̀ oeql k` [ h� [ k[ ql j vÃ� mò s` kqel k� [ k_
j [ k[ c` j ` kq� l a� pr ocê[ h� ^l j mhê[ qel kpÃ� p̀ kqek` h� hvj md� kl _` � q̀ ^dkenr ` pÃ� o[ _ê[ h
dvpq̀ ò ^ql j vÃ� ol ] l qê� pr oc` ov� [ k_� j ekej [ hhv� eks[ pes` � [ mmol [ ^d` p� al o� [ _s[ k^` _� l s[ oe[ k
^[ k^` oÀ�
�
Ik� [ __eqel kÃ� j r hqemh̀ � ^l kcò pp� p̀ ppel kp� t ehh� mol se_` � r m_[ q̀ _� m̀ opm̀ ^qes` p� l k� qd` � ol h̀ � l a
j ekej [ hhv�eks[ pes` �pr oc` ov�ek�cvk` ^l hl cê�l k^l hl cvÃ�ek^hr _ekc�qd` �mò p̀ kq[ qel k�l a�k` t �_[ q[
aol j �qd` �R@BB�Toe[ h�] v�Pol à ppl o�H` koeg�E[ ĥl k` oÀ�
�
Tdol r cd� qd` p̀ � ekeqe[ qes` pÃ� qd` � Ok^l hl cv� SIF� [ ej p� ql � ^l kqekr ` � mol j l qekc� ` û ` hh̀ k^` � ek
pr ocê[ h� ` _r ^[ qel kÃ� ekq̀ ok[ qel k[ h� ^l hh[ ] l o[ qel k� [ k_� ` se_` k^` ç] [ p̀ _� ekkl s[ qel k� ek
cvk` ^l hl cê�l k^l hl cvÀ�W` �t [ oj hv�ekseq̀ �DSFD�j ` j ] ` op�ekq̀ ò pq̀ _�ek�qdep�o[ me_hv�` sl hsekc
aèh_�ql �m[ oqêem[ q̀ �ek�l r o�ar qr ò �mol f̀ ^qp�[ k_�̀ _r ^[ qel k[ h�[ ^qeseqèpÀ�
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F ol r m�Ok^l hl cv

�
�7�7�9�(���,�1���T���� �9�0�>���- �+�-�2



Td` �Sm̀ ^e[ h�Ikq̀ ò pq�Fol r m� S̄IF°�l k�Qr [ heqvÃ�S[ à qvÃ�[ k_�L̀ c[ h�@pm̀ ^qp�^l kqekr ` p�ql �_` s` hl m
ekeqe[ qes` p�[ ej ` _�[ q�ej mol sekc�^hekê[ h�mo[ ^qê` Ã�m[ qè kq�p[ à qvÃ�[ k_� j ` _êl çh̀ c[ h�[ t [ ò k` pp
[ j l kc�eqp�j ` j ] ` opÀ�Td` p̀ �` aal oqp�[ ò �col r k_` _�ek�qd` �ò ^l ckeqel k�qd[ q�q̀ ^dkê[ h�` û ` hh̀ k^`
ek� j ekej [ hhv� eks[ pes` � pr oc` ov� j r pq� ] ` � [ ^^l j m[ kè_� ] v� ol ] r pq� ^l j j r kê[ qel k� pgehhpÃ� oepg
j [ k[ c` j ` kq�pqo[ q̀ cè pÃ�[ k_�[ ^^` pp�ql �̀ um̀ oq�cr e_[ k^` �ek�̂ l j mh̀u�peqr [ qel kpÀ�
�
Cr oekc�qd` �j l pq�ò ^` kq�DSFD�^l kcò pp�d` h_�ek�Ipq[ k] r hÃ�qd` �SIF�d[ _�mh[ kk` _�ql �_` hes` o�[
_` _ê[ q̀ _� t l ogpdl m�al ^r pekc� l k�^l j j r kê[ qel k� [ k_� q̀ [ j t l og�ek�pr oc` ovÃ�m[ oqêr h[ ohv�ek
decdçoepg� l o� [ _s` op̀ � ` s` kq� p̂ ` k[ oel pÀ� Daà ^qes` � ^l j j r kê[ qel kí ] l qd� t eqdek� qd` � pr ocê[ h
q̀ [ j �[ k_�t eqd�m[ qè kqpí d[ p�] ` ` k�t e_` hv�ò ^l ckep̀ _�[ p�[ �^l ok` opql k` �l a�m[ qè kq�p[ à qv�[ k_
[ � g̀ v�_` q̀ oj ek[ kq� l a� j ` _êl çh̀ c[ h� l r q̂ l j ` pÀ�Ukal oqr k[ q̀ hvÃ�qdep� t l ogpdl m�^l r h_� kl q� ] `
^l k_r ^q̀ _� _r ` � ql � ekpr aaêè kq� [ k_� mol ] [ ] hv� h[ q̀ � ò cepqo[ qel kpÀ� Wdeh̀ � qdep� t [ p� [ � hl cepqê[ h
hej eq[ qel kÃ� eq� decdhecdq̀ _� qd` � k` ` _� ql � [ _[ mq� ` _r ^[ qel k[ h� al oj [ qp� ql � ] ` qq̀ o� j ` ` q� qd`
` um̀ ^q[ qel kp�[ k_�[ s[ eh[ ] eheqv�l a�m[ oqêem[ kqpÀ�
�
Td` �SIF�ep�` um[ k_ekc�eqp�` _r ^[ qel k[ h�pqo[ q̀ cv�qdol r cd�qd` �ò [ hep[ qel k�l a�[ �t ` ] ek[ o�al ^r p̀ _
l k� dr j [ k� a[ ^ql op� ek� pr oc` ovÀ� Hr j [ k� a[ ^ql opÃ� ek^hr _ekc� peqr [ qel k[ h� [ t [ ò k` ppÃ� q̀ [ j t l ogÃ
_` ^epel kçj [ gekc� r k_` o�pqò ppÃ� [ k_� ` ool o� j [ k[ c` j ` kqÃ� [ ò �ek^ò [ pekchv� [ ^gkl t h̀ _c` _� [ p
^oeqê[ h� ^l kqoe] r ql op� ql � pr ocê[ h� l r q̂ l j ` pÀ� Td` � mh[ kk` _� t ` ] ek[ o� [ ej p� ql � mol se_` � DSFD
j ` j ] ` op� t eqd� mo[ ^qê[ h� ekpecdqp� ekql � qd` p̀ � kl kçq̀ ^dkê[ h� pgehhpÃ� qd` ò ] v� ^l j mh̀ j ` kqekc
q̀ ^dkê[ h�pr ocê[ h�qo[ ekekc�[ k_�̀ kd[ k^ekc�l s` o[ hh�p[ à qv�ek�̂ hekê[ h�mo[ ^qê` À�
�
A` vl k_�` _r ^[ qel kÃ�qd` �SIF�ep�mol ml pekc�[ �kl s` h�[ k_�decdhv�mo[ ^qê[ h�ekeqe[ qes` Â�qd` �^ò [ qel k�l a
[ � _` _ê[ q̀ _� dl qhek` � al o� DSFD� j ` j ] ` opÀ� Tdep� p̀ osê` � t l r h_� ` k[ ] h̀ � mo[ ^qeqel k` op� a[ ^ekc
^l j mhê[ qel kp� l o� j ` _êl çh̀ c[ h� ^l k^` okp� ql � l ] q[ ek� ` um̀ oq� [ _sê` � t eqdek� � � � dl r opÀ� Td`
^l k^` mq�ep�ekpmeò _�] v�[ �pej eh[ o�pvpq̀ j �qd[ q�d[ p�] ` ` k�pr ^^` ppar hhv�ej mh̀ j ` kq̀ _�ek�Eo[ k^` �al o
l s` o��� �v` [ opÃ�_` j l kpqo[ qekc�eqp�s[ hr ` �ek�pr mml oqekc�^hekêe[ kp�_r oekc�^oeqê[ h�peqr [ qel kpÀ�Sr ^d�[
dl qhek` � t l r h_� mol se_` � qej ` hv� [ ^^` pp� ql � pm̀ ^e[ hep̀ _� l mekel kpÃ� ml q̀ kqe[ hhv� ò _r ^ekc� qd`
` p̂ [ h[ qel k� l a� ^l j mhê[ qel kpÃ� ej mol sekc� _` ^epel kçj [ gekcÃ� [ k_� l aà oekc� ò [ ppr o[ k^` � ql
mo[ ^qeqel k` opÀ�
�
Eol j � [ � j ` _êl çh̀ c[ h�m̀ opm̀ ^qes` Ã�` [ ohv�[ ^^` pp�ql �` um̀ oq�cr e_[ k^` �^[ k� ] ` �ekpqor j ` kq[ h�ek
j eqec[ qekc� oepgÃ� ` kpr oekc� [ mmol moe[ q̀ � _l ^r j ` kq[ qel kÃ� [ k_� a[ ^eheq[ qekc� qo[ kpm[ ò kq
^l j j r kê[ qel k�t eqd�m[ qè kqpÀ�Ml ò l s` oÃ�qdep�p̀ osê` �t l r h_�^l kqoe] r q̀ �ql �[ �^r hqr ò �l a�p[ à qv
] v�̀ k^l r o[ cekc�̂ hekêe[ kp�ql �p̀ ` g�[ _sê` �mol [ ^qes` hv�o[ qd` o�qd[ k�ek�epl h[ qel kÀ�
�
Td` �mol ml p̀ _�dl qhek` �[ hpl �ò mò p̀ kqp�[ �peckeaê[ kq�[ __` _�s[ hr ` �al o�DSFD�j ` j ] ` opdemÀ�Ik�[ k
ek^ò [ pekchv�^l j mh̀u�j ` _ê[ h�[ k_�h̀ c[ h�` kseol kj ` kqÃ�qd` �[ s[ eh[ ] eheqv�l a�o[ me_Ã�` um̀ oq�pr mml oq
[ heckp�t eqd�qd` �k` ` _p�l a�mo[ ^qepekc�pr oc` l kp�[ k_�ò ekal ô ` p�qd` �pl ^è qvÛp�^l j j eqj ` kq�ql �eqp
j ` j ] ` opÀ��

Ik�^l k^hr pel kÃ�qd` �SIF�l k�Qr [ heqvÃ�S[ à qvÃ�[ k_�L̀ c[ h�@pm̀ ^qp�ep�mr opr ekc�[ �^l j mò d` kpes`
[ mmol [ ^d�qd[ q�ekq̀ co[ q̀ p�` _r ^[ qel kÃ�mo[ ^qê[ h�pr mml oqÃ�[ k_�ekkl s[ qel kÀ�Wdeh̀ �^d[ hh̀ kc` p�pr ^d
[ p� t l ogpdl m� [ qq̀ k_[ k^` � ò j [ ekÃ� qd` � l kcl ekc� ekeqe[ qes` pí ek^hr _ekc� t ` ] ek[ op� l k� dr j [ k
a[ ^ql op� [ k_� qd` � mol ml p̀ _� dl qhek` í r k_` op̂ l ò � qd` � col r mÛp� ^l j j eqj ` kq� ql � ` kd[ k^ekc
m[ qè kq�p[ à qv�[ k_�pr mml oqekc�̂ hekêe[ kp�[ ^ol pp�Dr ol m̀ À�
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F ol r m�Qr [ heqvÃ�S[ à qv�¦ �L` c [ h
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Weqd�qd` �o[ me_�_eaar pel k�l a�ol ] l qê�mh[ qal oj pÃ�k` t �q̀ ^dkl hl cè p�[ k_�qd` eo�ej mh̀ j ` kq[ qel k�ek�^hekê[ h
mo[ ^qê` �d[ s` �] ` ^l j ` �qd` �pq[ k_[ o_�l s` o�qd` �^l r op̀ �l a�qd` �h[ pq�à t �v` [ op�ek�cvk[ ` ^l hl cvÃ�kl t
qd` � ò [ h� ^d[ hh̀ kc` � ep� dl t � ql � r p̀ � qd` p̀ � ekkl s[ qel kp� t ` hh� [ k_� ql � qd` eo� ar hh� ml q̀ kqe[ hÀ� C` aekekc
pq[ k_[ o_pÃ�aek_ekc�qd` �e_` [ h�^hekê[ h�ek_ê[ qel kp� [ k_� [ _[ mqekc�pr ocê[ h�pqo[ q̀ cè p�ql �ek^ò [ pekchv
^l j mh̀u�^hekê[ h�p̂ ` k[ oel p�t ehh�_` aek` �qd` �k` uq�` o[ �l a�ol ] l qê�ej mh̀ j ` kq[ qel k�ek�qdep�pm̀ ^e[ heqvÀ�Ik
qdep�^l kq̀ uqÃ�qd` �DSFD�SIF�Rl ] l qêp�d[ p�ar oqd` o�pl he_eaè_�eqp�ml peqel k�ek�� � � � �[ p�[ �h̀ [ _ekc�dr ] �al o
` _r ^[ qel kÃ�ò p̀ [ ô dÃ�[ k_�pr ocê[ h�ekkl s[ qel kÀ�
�
R̀ pr hqp�aol j �[ �C` hmde�mol ^` ppÂ�q[ ehl oekc�_l ^gekc�pqo[ q̀ cè p�ql �qd` �m[ qè kqpÀ�
Ok` � l a� qd` � SIFÛp� ^l ò � pqò kcqdp� ep� eqp� [ ] eheqv� ql � ] r eh_� ^l kp̀ kpr p� [ j l kc� decdhv� ` um̀ oè k^` _
pr oc` l kpÀ� R̀ ^` kqhvÃ� [ � _` _ê[ q̀ _� C` hmde� mol ^` pp� al ^r p̀ _� l k� ol ] l qê� dvpq̀ ò ^ql j v� r pekc� qd`
Hr cl � R@S� mh[ qal oj � ` umhl ò _� dl t � ml oq� mh[ ^` j ` kq� pdl r h_� ] ` � [ _[ mq̀ _� ql � qd` � _eaaêr hqv� l a� qd`
mol ^` _r ò �[ k_�qd` �m[ qè kqÖp�[ k[ ql j vÀ�

Td` �aek_ekcp�^l kaeoj ` _�qd[ q�kl �pekch̀ �ml oq�mh[ ^` j ` kq�ep�r kes` op[ hhv�pr m̀ oel oÀ�Ikpq̀ [ _Ã�qd` �pvpq̀ j Ûp
ah̀ue] eheqv� [ hhl t p�pr oc` l kpÃ� l k^` �mol aêè kqÃ�ql � ^l j mh̀ q̀ hv� m̀ opl k[ hep̀ � qd` � p̀ qr m� ] [ p̀ _� l k� qd`
pm̀ ^eaê�^hekê[ h�^[ p̀ �[ k_�m̀ opl k[ h�mò à ò k^` À�Td` �a[ ^ql op�qd[ q�t ` ò �e_` kqeaè_�] v�qd` �` um̀ oqp�[ p
ò nr eoekc� p̀ qr m� [ _fr pqj ` kqp�ek^hr _` _�decd�Al _v�M[ pp� Ik_` uÃ� ` kh[ oc` _� r q̀ oek` �pex̀ � [ k_�pj [ hh
m̀ hsepÀ�

Td` p̀ �C` hmde�_ep̂ r ppel kp� l aq̀ k� ] oekc�ql �hecdq�ekkl s[ qes` �Õhl ^[ hÕ�pl hr qel kp�qd[ q� t ` ò �mò sel r phv
^l kaek` _�ql � [ �pekch̀ � l m̀ o[ qekc�ol l j À�El o�ekpq[ k^` Ã� [ � k` t � p̀ qr m�mol ml p̀ _� ] v� l k` �m[ oqêem[ kq
ò ^` es` _�decd�h̀ s` hp�l a�[ cò ` j ` kqÃ�pdl t ekc�dl t �qd` p̀ �pqr _èp�^[ k�d` hm�_epp̀ j ek[ q̀ �` aà ^qes`
k` t �pqo[ q̀ cè p�se[ �m̀ ` oçò sè t ` _�heq̀ o[ qr ò À�

@__eqel k[ hhvÃ� [ �ar qr ò � ^l hh[ ] l o[ qes` �ekeqe[ qes` � t eqd�qd` �DSFD�Dk_l j ` qoel pep�SIF� t ehh� [ __ò pp�qd`
q̀ ^dkê[ h�kr [ k^` p�l a�ol ] l qê�pr oc` ov�al o�` k_l j ` qoel pepÀ�Fes` k�qd` �_ep̀ [ p̀ Öp�^l j mh̀ueqvÃ�qdep�` aal oq
[ ej p�ql �mol se_` �mo[ ^qê[ h�cr e_[ k^` �[ k_�ò _r ^` �qd` �̂ r oò kq�d` q̀ ol c` k` eqv�ek�pr ocê[ h�[ mmol [ ^d` pÀ�
�
C` aekekc�nr [ heqvÂ�t d[ q�j ` qoêp�[ k_�] ` k^dj [ ogp�pdl r h_�] ` �r p̀ _�ek�ol ] l qê �pr oc` ovË�
Nl t �qd[ q�ol ] l qê�pr oc` ov�d[ p�] ` ` k�m[ oq�l a�ol r qek` �^hekê[ h�mo[ ^qê` �al o�v` [ opÃ�l k` �l ] f̀ ^qes` �al o�qd`
p̂ è kqeaê� ^l j j r keqv�pdl r h_� ] ` � qd` � _` aekeqel k� l a� l ] f̀ ^qes` � j ` qoêp� l o� l r q̂ l j ` p� ql � [ pp̀ pp�qd`
m̀ oal oj [ k^` �nr [ heqv�l a�ol ] l qê�mol ^` _r ò pÀ�

@mmhvekc� qdep� [ mmol [ ^d� ql � dvpq̀ ò ^ql j vÃ� [ p� t ` hh� [ p� l qd` o� mol ^` _r ò pÃ� ^l r h_� ] ` ^l j ` � [ k
ej ml oq[ kq�_eò ^qel k�al o�qd` �ar qr ò Ã�t eqd�qd` �[ ej �l a�_` aekekc�^hekê[ hhv�ò h̀ s[ kq�^r qçl aapÀ�Tdep�ql mê�ep
ek^ò [ pekchv� ò ^l ckep̀ _� [ p� ar k_[ j ` kq[ h� al o� ^hekê[ h� mo[ ^qê` � [ k_� ql � [ pp̀ pp� nr [ heqv� l a� ^[ ò Ã
[ hqdl r cd�eqp�à [ pe] eheqv�[ k_�ej mh̀ j ` kq[ qel k�pqehh�ò nr eò �ar oqd` o�_ep̂ r ppel k�t eqdek�qd` �̂ l j j r keqvÀ�
�
FDSD@�Rl ] l qêp�m[ qdt [ v�[ k_�mò ç̂ l kcò pp�̂ l r op̀ p�
D_r ^[ qel k� ò j [ ekp� ^` kqo[ h� ql � qd` � SIFÛp� [ ^qeseqvÀ� Td` � FDSD@� Rl ] l qêp� m[ qdt [ v� ^l kqekr ` p� ql
` um[ k_� [ k_� ` sl hs` Ã� ò aekekc�eqp�ol h̀ � [ p� [ �mol cò ppes` �qo[ ekekc�mol co[ j � ^[ m[ ] h̀ � l a�pr mml oqekc
pr oc` l kp�[ q�_eaà ò kq�pq[ c` p�l a�qd` eo�h̀ [ okekc�̂ r os` À�
Ik�m[ o[ hh̀hÃ�qd` �SIF�d[ p�[ ^qes` hv�^l kqoe] r q̀ _�ql �qd` �[ kkr [ h�DSFD�Bl kcò ppÃ�pr mml oqekc�_` _ê[ q̀ _
ol ] l qê�p̀ ppel kp�[ k_�mò ç̂ l kcò pp�̂ l r op̀ pÀ�
�
Ll l gekc�[ d` [ _�
@p�qd` �r p̀ � l a�ol ] l qêp�] ` ^l j ` p� j l ò �^l j j l k�ek�^hekê[ h�mo[ ^qê` �[ k_�ek_ê[ qel kp�^l kqekr ` �ql
` um[ k_Ã� qd` � al ^r p� ep� mol cò ppes` hv� pdeaqekc� aol j � [ _l mqel k� [ k_� à [ pe] eheqv� ql � l mqej ep[ qel k� [ k_
l r q̂ l j ` pÀ� C` aekekc� nr [ heqv� pq[ k_[ o_pÃ� ò aekekc� q̀ ^dkê[ h� pqo[ q̀ cè pÃ� [ k_� _` s` hl mekc� qo[ ekekc
m[ qdt [ vp�[ ò �kl t �qd` �moel oeqv�[ k_�t ehh�mr pd�qd` �q̀ ^dkl hl cv�al ot [ o_�ek�qd` �̂ l j ekc�v` [ opÀ�

Tdol r cd� eqp� ^l hh[ ] l o[ qes` � ` aal oqpÃ� qd` � DSFD� Rl ] l qêp� SIF� ^l kqekr ` p� ql � [ ej � ql � qo[ kph[ q̀
q̀ ^dkl hl cê[ h�mol cò pp�ekql �j ` [ kekcar h�] ` k` aeqp�al o�m[ qè kqpÀ�

R̀ c[ o_pÃ�
Cè cl �R[ ej l k_l Ã�MCÃ�PdC�
DSFD�SIF�Bd[ eoçDh̀^q�ek�Rl ] l qêp�
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Cr oekc�qd` �m[ pq�v` [ oÃ�qd` �DSFD�Sm̀ ^e[ h�Ikq̀ ò pq�Fol r m� S̄IF°�al o�To[ ekekc�[ k_�D_r ^[ qel k�d[ p
^l kqekr ` _� ql � ^l kpl he_[ q̀ � eqp� ol h̀ � [ p� [ � h̀ [ _ekc� mh[ qal oj � al o� [ _s[ k^ekc� decdçnr [ heqvÃ
pq[ k_[ o_ep̀ _� ` _r ^[ qel k[ h� ekeqe[ qes` p� ek� j ekej [ hhv� eks[ pes` � cvk[ ` ^l hl cê[ h� pr oc` ov� M̄IFS°À
Ar eh_ekc� l k� qd` � j l j ` kqr j � l a� mò sel r p� [ ^qeseqèpÃ� qd` � SIF� d[ p� ` um[ k_` _� eqp� ` _r ^[ qel k[ h
ml oqal hel � qdol r cd� ekkl s[ qes` � t ` ] ek[ opÃ� ^l hh[ ] l o[ qes` � ò p̀ [ ô d� mol f̀ ^qpÃ� pej r h[ qel kç] [ p̀ _
qo[ ekekc�ekeqe[ qes` pÃ�[ k_�[ _s[ k^` _�pr ocê[ h�^l r op̀ p�_` peck` _�ql �pr mml oq�pr oc` l kp�[ ^ol pp�[ hh
pq[ c` p�l a�qo[ ekekcÀ�

Ok` �l a�qd` �j [ fl o�[ ^dè s` j ` kqp�qdep�v` [ o�t [ p�qd` �pr ^^` ppar h�_` hes` ov�l a�[ �decdhv�[ qq̀ k_` _
ekq̀ ok[ qel k[ h� t ` ] ek[ o� l k� Er k^qel k[ h� @k[ ql j v� al o� Dk_l j ` qoel pepÃ� Ok^l hl cv� [ k_
Uol cvk[ ` ^l hl cê[ h�Sr oc` ovÀ�Td` � t ` ] ek[ o� [ qqo[ ^q̀ _� j l ò �qd[ k� � � � � ò cepqo[ qel kpÃ� ò ah̀ ^qekc
qd` � ek^ò [ pekc� chl ] [ h� _` j [ k_� al o� pqor ^qr ò _� [ k[ ql j ê[ h� ` _r ^[ qel k� ò h̀ s[ kq� ql � ^l j mh̀u
m̀ hsê�pr oc` ovÀ�@__eqel k[ h�t ` ] ek[ op�[ ò �[ hpl �] ` ekc�mh[ kk` _Ã�t eqd�ar qr ò �ql mêp�[ k_�a[ ^r hqv�ql
] ` �aek[ hep̀ _�_r oekc�r m̂ l j ekc�SIF�j ` ` qekcpÀ��

@� ar oqd` o� ` û eqekc� ` _r ^[ qel k[ h� _` s` hl mj ` kq� t [ p� qd` � mh[ kk` _� H[ k_pçl k� L[ m[ ol p̂ l mê
B[ _[ s` oê�Cepp̀ ^qel k�al o�R̀ qol m̀ oeql k` [ h�P̀ hsê�@k[ ql j vÃ�@_s[ k^` _�Fvk[ ` ^l hl cê[ h�Sr oc` ov
[ k_�Rl ] l qê�Sej r h[ qel k�Bl r op̀ Ã�t dêd�ql l g�mh[ ^` �l k��� qd�Jr hv�� � � � �ek�qd` �Ukeq̀ _�Kekc_l j À�
�
Td` � SIF� ep� [ hpl � [ ^qes` hv� ^l kqoe] r qekc� ql � ekq̀ ok[ qel k[ h� ^l kcò pp� ` _r ^[ qel kÀ� @� _` _ê[ q̀ _
h[ m[ ol p̂ l mê� j vl j ` ^ql j v�mò ç̂ l kcò pp�t l ogpdl m�ep�] ` ekc�mh[ kk` _�[ p�m[ oq�l a�qd` �DSFD
Bl kcò pp�ek�Ko[ g¾t Ã�Pl h[ k_À�Tdep� t l ogpdl m� t ehh�al ^r p� l k� [ _s[ k^` _�pr qr oekc� q̀ ^dkenr ` pÃ
ae] ol e_�j [ mmekcÃ�d[ ` j l pq[ qê�pqo[ q̀ cè p�[ k_�à oqeheqvçmò p̀ osekc�pr ocê[ h�[ mmol [ ^d` pÀ�Ar eh_ekc
l k�qd` �pqol kc�ekq̀ ò pq�ek�ae] ol e_�pr oc` ov�qo[ ekekcÃ�qd` �SIF�ep�[ hpl �mh[ kkekc�ar qr ò �h[ m[ ol p̂ l mê
j vl j ` ^ql j v�^l r op̀ p�r k_` o�qd` �DSFD�` _r ^[ qel k[ h�ao[ j ` t l ogÃ�ar oqd` o�pqò kcqd` kekc�d[ k_pç
l k�pr ocê[ h�qo[ ekekc�l mml oqr keqèp�al o�j ` j ] ` opÀ�

Td` �col r m�^l kqekr ` p�ql �pqol kchv�pr mml oq�qd` �ej mh̀ j ` kq[ qel k�[ k_�` um[ kpel k�l a�qd` �FDSD@
mol co[ j j ` �t eqdek�qd` �Ukeq̀ _�Kekc_l j À�Br oò kq�^l hh[ ] l o[ qes` �t l og�ek^hr _` p�eksl hs` j ` kq�ek�[
k[ qel k[ h�pr ocê[ h�pgehhp�mol f̀ ^q�` s[ hr [ qekc�pej r h[ qel kç] [ p̀ _�qo[ ekekc�m[ qdt [ vp�[ k_�pqor ^qr ò _
^l j m̀ q̀ k^v�_` s` hl mj ` kq�ek�MIFSÀ�Tdep�t l og�[ ej p�ql �c` k` o[ q̀ �j ` [ kekcar h�_[ q[ �ò c[ o_ekc
qo[ ekekc�mol cò ppel kÃ�pgehh�[ ^nr epeqel k�[ k_�` _r ^[ qel k[ h�l r q̂ l j ` p�t eqdek�UKç] [ p̀ _�pej r h[ qel k
mol co[ j j ` pÀ�

Ik� m[ o[ hh̀hÃ� qd` � SIF� ep� mò m[ oekc� l r q̂ l j ` � _[ q[ � al o� mr ] hê[ qel k� ò h[ qekc� ql � FDSD@� qo[ ekekcÃ
ek^hr _ekc�qd` �ekq̀ co[ qel k�[ k_�` s[ hr [ qel k�l a�@Içpr mml oq̀ _�FDSD@�` _r ^[ qel k[ h�j ` qdl _l hl cè pÀ
Td` p̀ �_[ q[ �[ ò �mh[ kk` _�al o�pr ] j eppel k�ql �qd` �E[ ^qpÃ�Vè t p�¦ �Vepel k�ek�O] Fvk�fl r ok[ h�[ k_
[ ò �` um̀ ^q̀ _�ql �^l kqoe] r q̀ �ej ml oq[ kq�` se_` k^` �ò c[ o_ekc�qd` �ar qr ò �ol h̀ �l a�pej r h[ qel k�[ k_
[ oqeaêe[ h�ekq̀ hhec` k^` �ek�pr ocê[ h�̀ _r ^[ qel kÀ�

Ik� [ __eqel k� ql � ` _r ^[ qel k[ h�mol co[ j j ` pÃ�qd` �SIF� ^l kqekr ` p�ql � pqò kcqd` k�eqp� ^l hh[ ] l o[ qes`
ò p̀ [ ô d�ml oqal hel À�Td` �col r m�ep�^r oò kqhv�^l hh[ ] l o[ qekc�l k�[ �j r hqê` kqò �pr os` v�eks` pqec[ qekc
p[ j ` ç_[ v� _ep̂ d[ oc` � al hhl t ekc� h[ m[ ol p̂ l mê� dvpq̀ ò ^ql j vÃ� [ ej ekc� ql � ] ` qq̀ o� r k_` opq[ k_
^r oò kq� mo[ ^qê` � m[ qq̀ okp� [ k_� ] [ ooèop� ql � [ j ] r h[ ql ov� cvk[ ` ^l hl cê[ h� pr oc` ov� m[ qdt [ vp
[ ^ol pp�_eaà ò kq�d` [ hqd^[ ò �pvpq̀ j pÀ��

Ll l gekc�[ d` [ _Ã�qd` �SIF�ò j [ ekp�^l j j eqq̀ _�ql �_` s` hl mekc�ekkl s[ qes` �` _r ^[ qel k[ h�pqo[ q̀ cè pÃ
` um[ k_ekc� pej r h[ qel kç] [ p̀ _� h̀ [ okekcÃ� mol j l qekc� ` se_` k^` ç] [ p̀ _� pr ocê[ h� qo[ ekekc� [ k_
pr mml oqekc� qd` � k` uq� c` k` o[ qel k� l a� j ekej [ hhv� eks[ pes` � cvk[ ` ^l hl cê[ h� pr oc` l kp� qdol r cd
^l hh[ ] l o[ qes` �ekq̀ ok[ qel k[ h�̀ _r ^[ qel k�[ k_�ò p̀ [ ô d�ekeqe[ qes` pÀ�
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Td` �DSFD�Sm̀ ^e[ h� Ikq̀ ò pq�Fol r m� S̄IF°�al o�To[ ekekc� ¦ �D_r ^[ qel k� t [ p�_` hecdq̀ _�ql
_` hes` o� [ �pr ^^` ppar h�B[ _[ s` oê�Cepp̀ ^qel k�Bl r op̀ Ã� ] oekcekc�ql c` qd` o� �� �_` h̀ c[ q̀ p
aol j �[ ^ol pp�Dr ol m̀ �al o�[ k�ej j ` opes` Ã�d[ k_pçl k�` _r ^[ qel k[ h�` um̀ oè k^` �ek�[ _s[ k^` _
m̀ hsê�[ k[ ql j v�[ k_�j ekej [ hhv�eks[ pes` �cvk[ ` ^l hl cê[ h�pr oc` ovÀ

B[ _[ s` oê�_epp̀ ^qel k�ò j [ ekp�l k` �l a�qd` �j l pq�s[ hr [ ] h̀ �` _r ^[ qel k[ h�ql l hp�[ s[ eh[ ] h̀ �ql
cvk[ ` ^l hl cê[ h� pr oc` l kpÀ� Iq� l aà op� [ k� r km[ o[ hh̀ h̀ _� l mml oqr keqv� ql � c[ ek� [ � _` q[ eh̀_
r k_` opq[ k_ekc� l a� ò qol m̀ oeql k` [ h� m̀ hsê� [ k[ ql j vÃ� ò aek` � [ _s[ k^` _� pr ocê[ h
q̀ ^dkenr ` pÃ� [ k_� ] r eh_� qd` � ^l kae_` k^` � ò nr eò _� ql � p[ à hv� m̀ oal oj � ^l j mh̀u
mol ^` _r ò pÀ�
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Av� hekgekc� [ k[ ql j ê[ h� gkl t h̀ _c` � t eqd� mo[ ^qê[ h
pr ocê[ h� pgehhpÃ� qdep� qvm̀ � l a� qo[ ekekc� mh[ vp� [ � ^or ^e[ h
ol h̀ �ek�` kd[ k^ekc�pr ocê[ h�m̀ oal oj [ k^` Ã�ej mol sekc
m[ qè kq� p[ à qvÃ� [ k_� r hqej [ q̀ hv� _` hes` oekc� ] ` qq̀ o
l r q̂ l j ` p�al o�t l j ` kÀ

Td` � mol co[ j j ` � ^l j ] ek` _� ` um̀ oqçh̀_� [ k[ ql j ê[ h
_` j l kpqo[ qel kp�t eqd�` uq̀ kpes` �d[ k_pçl k�_epp̀ ^qel kÃ
[ hhl t ekc�_` h̀ c[ q̀ p�ql �_` ` m̀ k�qd` eo�r k_` opq[ k_ekc
l a� g̀ v� m̀ hsê� pqor ^qr ò pÃ� pr ocê[ h� mh[ k` pÃ� [ k_
[ _s[ k^` _� l m̀ o[ qes` � [ mmol [ ^d` p� ek� [ � pr mml oqes`
h̀ [ okekc� ` kseol kj ` kqÀ� Td` � ` kqdr pe[ pj � [ k_
` kc[ c` j ` kq�pdl t k�] v�[ hh��� �_` h̀ c[ q̀ p�qdol r cdl r q
qd` � ^l r op̀ � decdhecdq̀ _� qd` � col t ekc� _` j [ k_� al o
decdçnr [ heqvÃ�[ k[ ql j vç] [ p̀ _�pr ocê[ h�̀ _r ^[ qel kÀ

Ok` � l a�qd` �cò [ q̀ pq�pqò kcqdp� l a�qd` �^l r op̀ � t [ p�eqp� l r qpq[ k_ekc�a[ ^r hqvÃ�ek^hr _ekc
Doq[ k�S[ oe_l c[ kÃ�Lek[ �@kql r kÃ�Huh_` o�È oò eo[ Ã�@k_ò [ p�H[ ^g̀ qd[ hÃ�[ k_�Sj or q[ �

Sd[ k] d[ cÃ� t dl � ^ò [ q̀ _� [ � qor hv� ^l hh[ ] l o[ qes` � h̀ [ okekc� ` kseol kj ` kqÀ� C` h̀ c[ q̀ p� ] ` k` aeq̀ _� kl q� l khv� aol j � ` um̀ oq
[ k[ ql j ê[ h�q̀ [ ^dekc�] r q�[ hpl �aol j �qd` �a[ ^r hqvÖp�t ` [ hqd�l a�mo[ ^qê[ h�pr ocê[ h�` um̀ oè k^` Ã�j ` kql opdemÃ�[ k_�^l j j eqj ` kq
ql �pr ocê[ h�̀ _r ^[ qel kÀ

El hhl t ekc�qd` �` û ` hh̀ kq�à ` _] [ ^g�ò ^` es` _�aol j �_` h̀ c[ q̀ p�[ k_�a[ ^r hqvÃ�t ` �[ ò �_` hecdq̀ _�ql �[ kkl r k^` �qd[ q�qd` �DSFD
To[ ekekc�¦ �D_r ^[ qel k�SIF�mh[ kp�ql �or k�qd` �B[ _[ s` oê�Cepp̀ ^qel k�Bl r op̀ �[ c[ ek�k` uq�v` [ oÃ�ar oqd` o�` um[ k_ekc�[ ^^` pp�ql
qdep�r kenr ` �` _r ^[ qel k[ h�l mml oqr keqvÀ�Or o�[ j ] eqel k�ep�ql �^l kqekr ` �_` s` hl mekc�[ k[ ql j vç�[ k_�pej r h[ qel kç] [ p̀ _�qo[ ekekc
[ ^ol pp� Dr ol m̀ Ã� pqò kcqd` kekc� ekq̀ ok[ qel k[ h� ^l hh[ ] l o[ qel kÃ� mol j l qekc� pr ocê[ h� ` û ` hh̀ k^` Ã� [ k_� pr mml oqekc� heà hl kc
h̀ [ okekc�al o�cvk[ ` ^l hl cê[ h�pr oc` l kpÀ

Tdep�^l r op̀ �t l r h_�kl q�d[ s` �] ` ` k�ml ppe] h̀ �t eqdl r q�qd` �c` k` ol r p�pr mml oq�l a�l r o�ek_r pqov�m[ oqk` opÀ�Ẁ �` uq̀ k_�l r o
pek^` ò � qd[ kgp� ql � Lek[ � K̀ ] l j ` _� [ k_� M` _qol kê� al o� qd` eo� ^l j j eqj ` kq� ql � [ _s[ k^ekc� pr ocê[ h� ` _r ^[ qel k� [ k_
pr mml oqekc�decdçnr [ heqv�qo[ ekekc�l mml oqr keqèp�al o�cvk[ ` ^l hl cê[ h�pr oc` l kp�[ ^ol pp�Dr ol m̀ À

Ẁ � t l r h_� [ hpl �heg̀ �ql � ` umò pp� l r o�co[ qeqr _` �ql �qd` �Ukes` opeqv� l a� L̀ ` _p�al o�dl pqekc�qd` �^l r op̀ � [ k_�al o�mol se_ekc
l r qpq[ k_ekc�a[ ^eheqèp�qd[ q�̀ k[ ] h̀ _�_` h̀ c[ q̀ p�ql �] ` k` aeq�aol j �[ k�̀ û ` mqel k[ h�d[ k_pçl k�h̀ [ okekc�̀ um̀ oè k^` À
Tl c` qd` oÃ�t ` �[ ò �eks` pqekc�ek�qd` �ar qr ò �l a�j ekej [ hhv�eks[ pes` �cvk[ ` ^l hl cê[ h�pr oc` oví �t d` ò �[ k[ ql j ê[ h�` û ` hh̀ k^`
qo[ kph[ q̀ p�ekql �p[ à o�pr oc` ov�[ k_�] ` qq̀ o�̂ [ ò �al o�t l j ` kÀ

Lek[ �@kql r k
Bd[ eo�l a�To[ ekekc�[ k_�D_r ^[ qel k�SIF�
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Td` �aeopq� ` _eqel k� l a� qd` � Ikq̀ ok[ qel k[ h� ICD@� ¦ �MUS@�Bl kcò ppÃ�d` h_� [ q�qd` �Ukes` opeqv�Hl pmeq[ hp� L̀ r s` k� [ k_
l oc[ kep̀ _�hl ^[ hhv� ] v�Pol aÀ�Wl r q̀ o�Eol vj [ kÃ�Pol aÀ�Ceog�Tej j ` oj [ kÃ�Pol aÀ�Tdèoov�V[ k�_` k�Al p̂ dÃ�Pol aÀ�B[ oh[
Tl j [ pp̀ qqeÃ�CoÀ�B` hek` �A[ al oqÃ�[ k_�CoÀ�Kl ] ` �C` t eh_` Ã�t ` ĥl j ` _�j l ò �qd[ k�� � � �l kçpeq̀ �[ k_�seoqr [ h�m[ oqêem[ kqpÀ
Dk_l op̀ _� [ p� [ k� DSFD� ò cel k[ h� ` s` kqÃ� eq� ] ol r cdq� ql c` qd` o� h̀ [ _ekc� ` um̀ oqp� ek� cvk[ ` ^l hl cvÃ� ej [ cekcÃ� [ k_
j ekej [ hhv�eks[ pes` �pr oc` ov�[ ol r k_�qt l �g̀ v�_l j [ ekp�ek�t l j ` kÖp�d` [ hqdÂ�` k_l j ` qoel pep� ĪCD@�Bl kcò ppÃ�C[ v��°
[ k_� r q̀ oek` � ae] ol e_p� M̄US@� Bl kcò ppÃ� C[ v� � °Ã� al hhl t ` _� ] v� qd` � Ikq̀ or kes` opeqv� Bl r op̀ � l k� Fvk[ ` ^l hl cê[ h
Uhqo[ pl r k_�l k�C[ v�� À�

Td` �hekgp�t eqd�DSFD�t ` ò �` se_` kq�qdol r cdl r q�qd` �mol co[ j j ` À�S̀ s` o[ h�DSFD�a[ ^r hqv�j ` j ] ` op�à [ qr ò _�[ j l kc
qd` �pm̀ [ g̀ opÃ�ek^hr _ekc�Pol aÀ�Wl r q̀ o�Eol vj [ kÃ�Pol aÀ�Sq[ sol p�K[ o[ j m̀ h[ pÃ�Pol aÀ�L[ r ò kq�_` �L[ k_pd` ` ò Ã� [ k_
Pol aÀ�È heu�N` epÃ�^l s` oekc�ql mêp�aol j �h[ m[ ol p̂ l mê�[ k_�ol ] l qê�[ mmol [ ^d` p�ql �j vl j ` ^ql j v�ql �qd` oj l [ ] h[ qel k
q̀ ^dkenr ` pÃ�t deh̀ �DSFD�Pò pe_` kq�Pol aÀ�Doq[ k�S[ oe_l c[ k�h̀ ^qr ò _�l k�qd` �l oc[ kep[ qel k�l a�` k_l j ` qoel pep�ò à oo[ h
^` kqò pÀ�Td` �pqol kc�mò p̀ k^` �l a�j ekej [ hhv�eks[ pes` �pr oc` ov�[ ^ol pp�] l qd�^l kcò pp�_[ vp�ò ah̀ ^q̀ _�qd` �pd[ ò _
j eppel k�l a�DSFD�[ k_�qd` �l oc[ kep̀ op�ql �[ _s[ k^` �pr ocê[ h�` û ` hh̀ k^` �ek�] ` keck�cvk[ ` ^l hl cv�[ k_�ql �] r eh_�qd`
] oe_c` �] ` qt ` ` k�ej [ cekc�[ k_�pr oc` ovÀ�

Weqd�eqp�pr ^^` ppar h�aeopq�` _eqel kÃ�qd` �ICD@�¦ �MUS@�Bl kcò pp�d[ p�` [ ok` _�eqp�mh[ ^` �l k�qd` �^[ h̀ k_[ o�l a�Dr ol m̀ [ k
cvk[ ` ^l hl cê[ h�j ` ` qekcp�[ k_�ep�̀ um̀ ^q̀ _�ql �ò qr ok�[ p�[ �] è kke[ h�̀ s` kqÀ�

S[ s` � qd` � _[ q̀ Â�qd` � � qd� Ikq̀ ok[ qel k[ h� IOT@�Bl kcò pp� l k� qd` � _e[ ckl pep� [ k_� j [ k[ c` j ` kq� l a� cvk[ ` ^l hl cê[ h
qr j l r op�q[ g̀ p�mh[ ^` �ek�L̀ r s` k�aol j �� �ql ��� �@moeh�� � � � Ã�t eqd�m[ o[ hh̀h�p̀ ppel kp�l k�cvk[ ` ^l hl cê[ h�r hqo[ pl r k_À
Ml ò �ekal oj [ qel k�l k�t t t Àel q[ col r mÀl ocÀ�
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Td` �fl ekq�DSDêDSFD�R̀ cel k[ h�M` ` qekcÃ�d` h_�ek�B[ eol �l k�� � ê� � �M[ ô d�� � � � �[ p
m[ oq�l a�DNCO�Dcvmq�� � � � Ã� j [ og̀ _�[ �peckeaê[ kq� j eh̀pql k` �ek�qd` �^l hh[ ] l o[ qel k
] ` qt ` ` k�qd` �Dcvmqe[ k�Sl ^è qv�l a�Dk_l j ` qoel pep� D̄SD°�[ k_�qd` �Dr ol m̀ [ k�Sl ^è qv
l a� Fvk[ ` ^l hl cê[ h� Dk_l p̂ l mv� D̄SFD°À� Aoekcekc� ql c` qd` o� h̀ [ _ekc� ekq̀ ok[ qel k[ h
a[ ^r hqv�[ k_�ò cel k[ h�` um̀ oqpÃ�qd` �j ` ` qekc�mol se_` _�[ k�l r qpq[ k_ekc�mh[ qal oj �al o
p̂ è kqeaê�` û d[ kc` Ã�mol à ppel k[ h�k` qt l ogekcÃ�[ k_�qd` �_epp̀ j ek[ qel k�l a�qd` �h[ q̀ pq
` se_` k^` �ek�qd` �_e[ ckl pep�[ k_�j [ k[ c` j ` kq�l a�̀ k_l j ` qoel pep�[ k_�[ _` kl j vl pepÀ�
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Td` �qt l ç_[ v�p̂ è kqeaê�mol co[ j � à [ qr ò _�pq[ q̀ ç
l açqd` ç[ oq� h̀ ^qr ò pÃ� ` um̀ oq� m[ k` h� _ep̂ r ppel kpÃ
^hekê[ h� _` ] [ q̀ pÃ� [ k_� [ ] pqo[ ^q� mò p̀ kq[ qel kp
^l s` oekc� qd` � ar hh� pm̀ ^qor j � l a� ^l kq̀ j ml o[ ov
^[ ò í aol j � _ep̀ [ p̀ � m[ qdl mdvpel hl cv� [ k_
[ _s[ k^` _� ej [ cekc� ql � à oqeheqv� mò p̀ os[ qel kÃ
j ekej [ hhv� eks[ pes` � pr oc` ovÃ� [ k_� hl kcçq̀ oj
j [ k[ c` j ` kq� pqo[ q̀ cèpÀ� Td` � j ` ` qekc
t ` ĥl j ` _��� � � �d` [ hqd^[ ò �mol à ppel k[ hp�aol j
DcvmqÃ� qd` � Me__h̀ � D[ pqÃ� [ k_� Dr ol m̀ Ã
decdhecdqekc�qd` �col t ekc�ej ml oq[ k^` �l a�ò cel k[ h
m[ oqk` opdemp� ek� [ _s[ k^ekc� ` _r ^[ qel k� [ k_
ej mol sekc�pq[ k_[ o_p�l a�t l j ` kÖp�d` [ hqd^[ ò À�

Td` �^hl pekc�^` ò j l kv�l a�qd` �` s` kq�ql l g�mh[ ^` �ek�qd` �N` t �B[ eol �Mr p̀ r j Ã�t d` ò
a[ ^r hqv�[ k_�m[ oqêem[ kqp�` um̀ oè k^` _�[ k�[ j [ xekc�moes[ q̀ �ql r o�[ k_�` umh[ k[ qel k�l k
Dcvmql hl cvÀ�

Td` �pr ^^` pp� l a�qd` �B[ eol � R̀ cel k[ h�M` ` qekc� ò ekal ô ` p�DSFDÖp�^l j j eqj ` kq�ql
] r eh_ekc�pqol kc�ekq̀ ok[ qel k[ h�^l hh[ ] l o[ qel kp�[ k_�` um[ k_ekc�[ ^^` pp�ql �decdçnr [ heqv
` _r ^[ qel k[ h� mol co[ j j ` p� [ ^ol pp� qd` � ò cel kÀ� Av� t l ogekc� ^hl p̀ hv� t eqd� k[ qel k[ h
pl ^è qèp�pr ^d�[ p�DSDÃ�DSFD�^l kqekr ` p�ql �mol j l q̀ �` û ` hh̀ k^` �ek�cvk[ ` ^l hl cê[ h
` k_l p̂ l mvÃ�pr mml oq�mol à ppel k[ h�_` s` hl mj ` kqÃ�[ k_�al pq̀ o�[ �chl ] [ h�^l j j r keqv
_` _ê[ q̀ _�ql �ekkl s[ qel kÃ�ò p̀ [ ô dÃ�[ k_�ej mol s` _�m[ qè kq�l r q̂ l j ` p�ek�j ekej [ hhv
eks[ pes` �cvk[ ` ^l hl cê[ h�pr oc` ovÀ�

Pol a�V[ pehel p�T[ kl p�
Ceò ^ql o�l a�qd` �DSDçDSFD�Ŝ è kqeaê�Pol co[ j �



Eol j �M[ v�� � �ql �� � Ã�t ` �pr ^^` ppar hhv�dl pq̀ _�qd` �XIV�N[ qel k[ h�Bl kcò pp�l a�Fvk[ ` ^l hl cê[ h�Dk_l p̂ l mv�ek
V[ h̀ k^e[ Ã� t eqd� [ k�ekkl s[ qes` Ã�m[ oqêem[ ql ov� p̂ è kqeaê�mol co[ j � [ k_� [ �pmeoeq� l a�^l hh[ ] l o[ qel k� t eqd�^l r kqoèp
[ ^ol pp�Dr ol m̀ �[ k_�L[ qek�@j ` oê[ À�

@� r kenr ` � à [ qr ò � l a�qdep� ` _eqel k� t [ p� [ k� Õ̀um̀ oq� j ` ` qekcÕ�d` h_� l k�qd` �aeopq�_[ v�ek�^l kfr k^qel k� t eqd�qd`
Dr ol m̀ [ k�Sl ^è qv�l a�Fvk[ ` ^l hl cê[ h�Dk_l p̂ l mv� D̄SFD°�ql �^l k_r ^q�[ k�ekç_` mqd�ò sè t � l a�^l k_eqel kp�l a
cò [ q�ej ml oq[ k^` �ql �l r o�m[ qè kqpÃ�pr ^d�[ p�` k_l j ` qoel pep�[ k_�[ _` kl j vl pepÀ�El o�qdep�p̀ ppel kÃ�t ` �t ` ĥl j ` _
t l oh_çò kl t k` _�pm̀ ^e[ hepqp�ek�qd` p̀ �^l k_eqel kp�t dl Ã�[ hl kcpe_` �k[ qel k[ h�` um̀ oqpÃ�mol se_` _�r m_[ q̀ p�l k�qd`
h[ q̀ pq�[ _s[ k^` j ` kqp�r pekc�s[ oel r p�j ekej [ hhv�eks[ pes` �[ mmol [ ^d` pÀ �

Td` �p̀ ^l k_�[ k_�qdeo_�_[ vp�l a�qd` �^l kcò pp�[ _l mq̀ _�[ �decdhv�mo[ ^qê[ h�[ k_�m[ oqêem[ ql ov�al oj [ qÀ�Ml okekcp
t ` ò �_` _ê[ q̀ _�ql �hes` �pr oc` oèp�[ __ò ppekc�s[ oel r p�m[ qdl hl cè p�se[ �h[ m[ ol p̂ l mêÃ�ol ] l qêÃ�dvpq̀ ol p̂ l mêÃ
[ k_�sNOTDS�[ mmol [ ^d` pÃ�t eqd�[ �m[ oqêr h[ o�al ^r p� l k�qd` � r p̀ � l a�k` t � q̀ ^dkl hl cè pÀ�@�decdhecdq�t [ p�qd`
m̀ oal oj [ k^` �l a��� �hes` �pr oc` oèpÃ�ek^hr _ekc�[ �pd[ ò _�` k_l j ` qoel pep�mol ^` _r ò �r pekc�qd` �C[ �Vek^e�ol ] l qê
pvpq̀ j �^l k_r ^q̀ _�fl ekqhv�t eqd�qd` �Sl ^è qv�l a�Dr ol m̀ [ k�Rl ] l qê�Fvk[ ` ^l hl cê[ h�Sr oc` ov� S̄DRFS°�^l kcò pp
ek�Sql ^gdl hj À�

Bl kcò pp�mol ^` ` _ekcp� t ` ò �pqò [ j ` _�ql � l s` o� �� � pl ^è qèp�ek�L[ qek�@j ` oê[ Ã� ` k[ ] hekc� j l ò � qd[ k� � � �
m[ oqêem[ kqp�aol j �[ ^ol pp�qd` �@qh[ kqê�ql �fl ek�ek�[ k_�d` hmekc�ql �pqò kcqd` k�p̂ è kqeaê�qèp�t eqd�l r o�^l hh̀ [ cr ` p
ek�qd` �ò cel kÀ�
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Tdl r cd�kl q�[ k�DSFDçl oc[ kep̀ _�` s` kqÃ�eq�t [ p�[ qq̀ k_` _�] v�qd` �mò pe_` kq�l a�qd` �DSFD�[ k_�l qd` o�ekq̀ ok[ qel k[ hhv
ò ^l ckep̀ _�ae] ol e_�j [ k[ c` j ` kq�̀ um̀ oqpÀ�

Jr hv�ep�Ee] ol e_�@t [ ò k` pp�Ml kqdÃ�[ �qej ` �ql � ò ah̀ ^q� l k�qd` � j ehhel kp� l a� t l j ` k� t l oh_t e_` � [ aà ^q̀ _� ] v� r q̀ oek`
ae] ol e_pÃ�ql �o[ ep̀ �[ t [ ò k` pp�l a�qd` eo�ej m[ ^q�l k�nr [ heqv�l a�heà Ã�[ k_�ql �ò k` t �l r o�^l j j eqj ` kq�ql �ej mol sekc�^[ ò À
@̂ol pp�qd` �t l oh_Ã�^hekêe[ kpÃ�ò p̀ [ ô d` opÃ�m[ qè kq�[ _sl ^[ q̀ p�[ k_�mol à ppel k[ h�pl ^è qèp�d[ s` �j [ og̀ _�qd` �j l kqd
t eqd�̀ _r ^[ qel k[ h�̀ s` kqpÃ�decdhecdqekc�qd` �col t ekc�j l j ` kqr j �ql �qo[ kpal oj �ae] ol e_�̂ [ ò À�
Os` o�ò ^` kq�v` [ opÃ�qd` ò �d[ p�] ` ` k�[ �m[ o[ _ecj �pdeaq�ek�qd` �j [ k[ c` j ` kq�l a�r q̀ oek` �ae] ol e_pÃ�j l sekc�[ t [ v�aol j �[
Öl k` çpex̀ çaeqpç[ hhÖ�[ mmol [ ^d�ql t [ o_p�qor hv�ek_ese_r [ hep̀ _Ã�m[ qè kqç̂ ` kqò _�^[ ò À�Tdep�` sl hr qel k�d[ p�] ` ` k�_oes` k�] v
[ _s[ k^` p�ek�j ` _ê[ h�qd` o[ mvÃ�j ekej [ hhv�eks[ pes` �pr oc` ovÃ�ekq̀ os` kqel k[ h�o[ _el hl cvÃ�ej [ cekcÃ�[ k_Ã�ej ml oq[ kqhvÃ�] v
qd` �sl ê` p�l a�t l j ` k�hesekc�t eqd�ae] ol e_pÀ�

Td` �j l kqd�] ` c[ k�t eqd�qd` �h[ r k^d�l a�qd` �Rl v[ h�Bl hh̀ c` �l a�O] pq̀ qoêe[ kp�[ k_�Fvk[ ` ^l hl cepqp� R̄BOF°�Meppel k
Sq[ q̀ j ` kq�l k�qd` �Er qr ò �l a�Uq̀ oek` �Ee] ol e_�B[ ò �[ q�qd` �UK�Hl r p̀ p�l a�P[ ohe[ j ` kqÀ�L̀ _�] v�Bdoepqek` �Dg̀ ^deÃ�qd`
pq[ q̀ j ` kq�ò ^l ckep̀ _�qd` �k` ` _�ql �] oekc�ql c` qd` o�cl s` okj ` kqÃ�d` [ hqd^[ ò �mol se_` opÃ�m[ qè kq�[ _sl ^[ ^v�col r mpÃ
[ ^[ _` j e[ � [ k_� ek_r pqov� ql � ò _r ^` � ek` nr [ heqèpÃ� ej mol s` � _[ q[ � ^l hh̀ ^qel k� [ k_� ` kpr ò � ` nr eq[ ] h̀ � [ ^^` pp� ql
` se_` k^` ç] [ p̀ _�ae] ol e_�^[ ò À�Tdep�h[ k_j [ og�` s` kq�mol se_` _�qd` �m̀ oà ^q�mh[ qal oj �al o�qd` �ek[ r cr o[ h�UK�Ee] ol e_
Sr j j eqÀ�

El hhl t ekc�qdepÃ�qd` �RBOF�dl pq̀ _�qd` �ek[ r cr o[ h�UK�Ee] ol e_�Sr j j eq�[ q��� �Ukel k�Sqò ` qÃ�Ll k_l kÃ�r k_` o�qd` �qd` j `
ÖEol j �@_sl ^[ ^v�ql �@̂qel kÖÀ�Ooc[ kep̀ _�[ k_�^l ç̂ d[ eò _�] v�Er kh[ vl �O_` fekj e�[ k_�M` x�@ò aç@_e] Ã�qd` �j ` ` qekc
l m̀ k` _� t eqd� t ` ĥl j ekc� ò j [ ogp� aol j � RBOF� Pò pe_` kq� @hepl k� Woecdq� ] ` al ò � ] oekcekc� ql c` qd` o� ^hekêe[ kpÃ
ò p̀ [ ô d` opÃ�m[ qè kq�[ _sl ^[ q̀ p�[ k_�ekq̀ ok[ qel k[ h�̀ um̀ oqp�̂ l j j eqq̀ _�ql �qo[ kpal oj ekc�ae] ol e_�̂ [ ò À�
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Td` � mol co[ j j ` � ] ` c[ k� t eqd� [ � ml t ` oar h� m[ qè kqç̂ ` kqò _� p̀ ppel kÃ� ek^hr _ekc� qd` � aehj � M[ kcl Ã� t dêd� sese_hv
ehhr pqo[ q̀ p�qd` �ej m[ ^q�l a�ae] ol e_p�l k�t l j ` kÖp�hes` pÃ�al hhl t ` _�] v�C[ t k�H` ` hp�aol j �Td` �Fr e_[ k^` �Sr eq̀ Ã�[ �UKç
] [ p̀ _�m[ qè kq�[ _sl ^[ ^v�[ k_�` _r ^[ qel k�^d[ oeqvÀ�S[ q̀ oe[ �V` k[ ] h̀ pÃ�El r k_` o�[ k_�BDO�l a�Td` �Ee] ol e_�El r k_[ qel k
ŪS@°Ã�decdhecdq̀ _�qd` �pr ^^` pp�l a�^hekêe[ kêm[ qè kq�^l hh[ ] l o[ qel k�qdol r cd�ekeqe[ qes` p�pr ^d�[ p�BOMP@RDçUE�[ k_
qd` �BODQU@L�mol co[ j j ` �ql �[ __ò pp�_epm[ oeqèp�ek�ae] ol e_�̂ [ ò À�

Ikq̀ ok[ qel k[ h� m̀ opm̀ ^qes` p� t ` ò � mol se_` _� ] v� Pol à ppl o� Dhex[ ] ` qd� Sq̀ t [ oqÃ� t deh̀ � Pol à ppl o� @k_ò [ � Tek` hhe
_ep̂ r pp̀ _�qd` �ej ml oq[ k^` �l a�mò p̀ osekc�qd` �ae] ol e_�mp̀ r _l ^[ mpr h̀ �_r oekc�pr oc` ovÀ�Pol à ppl o�Doq[ k�S[ oe_l c[ kÃ
Pò pe_` kq� l a� DSFDÃ� ò sè t ` _� ^l kq̀ j ml o[ ov� ` se_` k^` ç] [ p̀ _� ae] ol e_� j [ k[ c` j ` kqÄ� Pol à ppl o� Jr pqek� Bh[ og
_ep̂ r pp̀ _� dvpq̀ ol p̂ l mê� j [ k[ c` j ` kqÃ� N[ q[ hè � Nr k` p� mò p̀ kq̀ _� o[ _el aò nr ` k^v� [ ] h[ qel kÃ� I[ k� R̀ kaò t
ò sè t ` _�r q̀ oek` �[ oq̀ ov�` j ] l hep[ qel kÃ�[ k_�Jl ` h�N[ aq[ hek�decdhecdq̀ _�qd` �k` ` _�al o�pq[ k_[ o_ep[ qel k�[ k_�` nr eq[ ] h̀
[ ^^` pp�ql �decdçnr [ heqv� r hqo[ pl r k_À�Rl ] l qê�pr oc` ovÃ�h[ m[ ol p̂ l mê� j vl j ` ^ql j vÃ�_` hes` ov� [ aq̀ o� j vl j ` ^ql j vÃ
[ k_� ekq̀ co[ q̀ _� ^[ ò � m[ qdt [ vp� [ ^ol pp� moej [ ovÃ� p̀ ^l k_[ ov� [ k_� q̀ oqe[ ov� ^[ ò � ^l j mh̀ q̀ _� [ � ^l j mò d` kpes`
p̂ è kqeaê�mol co[ j j ` À�

Td` �j ` ` qekc�^l k^hr _` _�t eqd�K[ q̀ �L[ k^[ pq̀ oÃ�Bdèa�Dù ^r qes` �Oaaê` o�l a�qd` �RBOFÃ�ò ekal ô ekc�qd` �Bl hh̀ c` Öp
^l j j eqj ` kq�ql �qo[ kph[ qekc�[ _sl ^[ ^v�ekql �j ` [ kekcar h�[ ^qel kÀ�C` h̀ c[ q̀ p�[ cò ` _�qd[ q�qd` �qej ` �al o�^d[ kc` �ep�kl t
[ k_� qd[ q� ej mol sekc� ae] ol e_� ^[ ò � ò nr eò p� pqol kc` o� j r hqe_ep̂ emhek[ ov� k` qt l ogpÃ� decdçnr [ heqv� _[ q[ Ã� ^l hh[ ] l o[ qes`
ò p̀ [ ô d�[ k_�̀ nr eq[ ] h̀ �[ ^^` pp�ql �j l _` ok�qò [ qj ` kq�l mqel kpÀ�
Td` �ek[ r cr o[ h�UK�Ee] ol e_�Sr j j eq�_` j l kpqo[ q̀ _�t d[ q�^[ k�] ` �[ ^dè s` _�t d` k�mol à ppel k[ h�pl ^è qèpÃ�^hekêe[ kpÃ
ò p̀ [ ô d` opÃ�m[ qè kq� [ _sl ^[ q̀ pÃ�ml hêvj [ g̀ op� [ k_�ek_r pqov� r keq̀ � ] ` dek_� [ � ^l j j l k�mr oml p̀ À�W` �dl m̀ �qdep
j l _` h�l a�^l hh[ ] l o[ qel k�t ehh�kl t �] ` �mol m[ c[ q̀ _�[ ^ol pp�Dr ol m̀ �[ k_�] ` vl k_Ã�t eqd�pej eh[ o�j ` ` qekcp�q[ gekc�mh[ ^`
ek�l qd` o�^l r kqoèp�[ k_�m[ oqk` o�l oc[ kep[ qel kpÀ�Av�pd[ oekc�` um̀ oqep̀ Ã�d[ oj l kepekc�pq[ k_[ o_pÃ�] r eh_ekc�ekq̀ ok[ qel k[ h
ae] ol e_�k` qt l ogp�[ k_�[ j mheavekc�qd` �m[ qè kq�sl ê` Ã�t ` �^[ k�[ ^^` h̀ o[ q̀ �mol cò pp�ql t [ o_p�` nr eq[ ] h̀Ã�` se_` k^` ç
] [ p̀ _�[ k_�qor hv�ek_ese_r [ hep̀ _�ae] ol e_�̂ [ ò �al o�t l j ` k�t l oh_t e_` À�
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M` x�@ò aç@_e] �Er kh[ vl �O_` fek j e�
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Fhl ] [ h�R̀ [ ^d�¦ �Ij m[ ^q�

Td` �Fvk[ ` ^l hl cê[ h�Dk_l p̂ l mê�Sr ocê[ h�D_r ^[ qel k�¦ �@pp̀ ppj ` kq� F̄DSD@°�Pol co[ j j ` �^l kqekr ` p�ql �[ _s[ k^` �eqp
j eppel k�l a�_` hes` oekc�decdçnr [ heqvÃ�pq[ k_[ o_ep̀ _�qo[ ekekc�[ k_�^` oqeaê[ qel k�ek�j ekej [ hhv�eks[ pes` �cvk[ ` ^l hl cê[ h�pr oc` ovÀ
Td` �mol co[ j j ` �d[ p�] r ehq�[ �ol ] r pq�[ k_�pq̀ [ _ehv�` um[ k_ekc�k` qt l og�l a�[ ^^ò _eq̀ _�^` kqò p�_` _ê[ q̀ _�ql �o[ epekc�qd`
chl ] [ h�pq[ k_[ o_�l a�pr ocê[ h�̀ _r ^[ qel kÀ�

Dum[ k_ekc�FDSD@�N` qt l og�

Tl _[ vÃ�qd` �FDSD@�k` qt l og�] oekcp�ql c` qd` o��� �FDSD@�Cemhl j [ �B` kqò pÃ����To[ ekekc�B` kqò pÃ�[ k_���FDSD@�Cemhl j [
Sl ^è qv� ĀSFD°Ã�ò mò p̀ kqekc�[ �se] o[ kq�^l j j r keqv�[ ^ol pp��� �^l r kqoèp�[ k_�� �^l kqek` kqpÀ�Tdep�c` l co[ mdê�_es` opeqv
decdhecdqp�FDSD@Ûp�pqol kc�ekq̀ ok[ qel k[ h�al l qmoekq�[ k_�qd` �col t ekc�ò ^l ckeqel k�l a�qd` �s[ hr ` �l a�pqor ^qr ò _�` k_l p̂ l mê
qo[ ekekc� [ k_� ^` oqeaê[ qel k� t l oh_t e_` À� Nl q[ ] hvÃ� � � To[ ekekc� B` kqò p� [ ^dè s` _� [ ^^ò _eq[ qel k� ek� � � � � � [ k_� � � � � Ã
r k_` op̂ l oekc�qd` �mol co[ j j ` Ûp�ò ^` kq�j l j ` kqr j �[ k_�qd` �ek^ò [ pekc�kr j ] ` o�l a�ekpqeqr qel kp�^l j j eqq̀ _�ql �` k_l opekc
FDSD@Ûp�decd�̀ _r ^[ qel k[ h�pq[ k_[ o_pÀ�

D_r ^[ qel k[ h�B[ h̀ k_[ oÂ�
dqqmpÂ��t t t À̀pc` Àl oc�` s` kqp��

FDSD@�@̂^ò _eq̀ _�B` kqò pÂ�dqqmpÂ��t t t À̀pc` Àl oc�c` p̀ [ ç
^` kqò p��
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@p�qdep�chl ] [ h�k` qt l og�^l kqekr ` p�ql �col t Ã�DSFD�¦ �DSFD
@̂[ _` j v� t [ oj hv� t ` ĥl j ` � ekpqeqr qel kp� ekq̀ ò pq̀ _� ek
] ` ^l j ekc� m[ oq� l a� qd` � FDSD@� ` _r ^[ qel k[ h� ` ^l pvpq̀ j À
Ooc[ kep[ qel kp� p̀ ` gekc� [ ^^ò _eq[ qel k� ^[ k� ^l kpr hq� l r o
A` ^l j ekc� [ k� @̂^ò _eq̀ _� FDSD@� To[ ekekc� B` kqò
Aol ^dr ò � al o� ^l j mò d` kpes` � cr e_[ k^` � l k� ` hece] eheqvÃ
ò nr eò j ` kqpÃ�qd` �[ r _eq�mol ^` ppÃ�[ k_�dl t �ql �[ mmhvÀ�

El o�_eò ^q�eknr eoè pÃ�ekq̀ ò pq̀ _�ekpqeqr qel kp�[ ò �ekseq̀ _�ql
^l kq[ ^q� qd` � DSFD� @̂[ _` j v� B` kqo[ h� Oaaê` � [ q
ekal ª ` pc` Àl ocÀ�

A` ^l j ekc�[ k�@̂^ò _eq̀ _�FDSD@�To[ ekekc�B` kqò
Aol ^dr ò Â�
dqqmpÂ��c` p̀ [ À̀r �t mç
^l kq̀ kq�r mhl [ _p�� � � � ����DSFD� FDSD@çTo[ ekekcç
B` kqò � ] ol ^dr ò � � � � � Àm_a�

FDSD@�P[ qdt [ vÂ�Yl r o�Jl r ok` v�ql �Dû ` hh̀ k^` �ek�Dk_l p̂ l mê �Sr oc` ov�

Td` �FDSD@�D_r ^[ qel k[ h�Pol co[ j j ` �^l kqekr ` p�ql �p̀ q�qd` �ekq̀ ok[ qel k[ h�pq[ k_[ o_�al o�pqor ^qr ò _Ã�^l j m̀ q̀ k^vç] [ p̀ _
qo[ ekekc�[ k_�^` oqeaê[ qel k�ek�` k_l p̂ l mê�cvk[ ` ^l hl cê[ h�pr oc` ovÀ�Tdol r cd�[ �^h̀ [ o�[ k_�mol cò ppes` �m[ qdt [ vÃ�FDSD@
pr mml oqp�pr oc` l kp� [ q� ` s` ov�pq[ c` � l a�qd` eo�mol à ppel k[ h�_` s` hl mj ` kq� í �aol j �ar k_[ j ` kq[ h�pgehhp�ql � ` um̀ oqçh̀ s` h
j [ pq̀ ovÀ�

Td` �FDSD@�P[ qdt [ v�[ q�[ �Fh[ k^` �ç�FDSD@ÀDU

@�̂ h̀ [ o�sepr [ h�l s` osè t �l a�[ hh�̂ ` oqeaê[ qel k�h̀ s` hp�[ k_�m[ qdt [ vp�̀ kpr ò p�m[ oqêem[ kqp�[ k_�̂ ` kqò p�̂ [ k�k[ sec[ q̀ �qd`
mol co[ j j ` �̀ aal oqh̀pphvÀ

FDSD@�L̀ s` h�� �¦ �L̀ s` h�� �B` oqeaê[ qel k�ê�Ppv^dl j l ql o�pgehhp�[ pp̀ ppj ` kq�
@q� qd` � d` [ oq� l a� qd` � mol co[ j j ` � ep� FDSD@Ûp� s[ he_[ q̀ _� [ pp̀ ppj ` kq� pvpq̀ j Ã� ^l j ] ekekc� mpv^dl j l ql o� pgehhp� [ k_
gkl t h̀ _c` �̀ s[ hr [ qel k�ek�] l qd�h[ m[ ol p̂ l mv�[ k_�dvpq̀ ol p̂ l mvÀ�

L̀ s` h��Â�Yl r o�al r k_[ qel k[ h�̂ ` oqeaê[ q̀ Ã�̂ l kaeoj ekc�̀ pp̀ kqe[ h�̀ k_l p̂ l mê�pgehhpÀ�
L̀ s` h�� �MIFS���DBRDSÂ�@k�[ _s[ k^` _�^ò _` kqe[ h�_` j l kpqo[ qekc�ek^ò [ p̀ _�pgehh�h̀ s` hp�mò m[ oekc�qd` �^[ k_e_[ q̀ �ql
j l s` �ql �qd` �k` uq�pq̀ m�l a�qd` �FDSD@�̂ r ooêr hr j �ê�FDSD@�MIFS�Cemhl j [ À��

Td` p̀ �ekq̀ ok[ qel k[ hhv�ò ^l ckep̀ _�^` oqeaê[ q̀ p�` kpr ò �qd[ q�` s` ov�^[ k_e_[ q̀ �mol cò pp̀ p�t eqd�^l kae_` k^` Ã�mò ^epel kÃ�[ k_
mol s` k�̂ l j m̀ q̀ k^` À�
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El o� pr oc` l kp� ^l j j eqq̀ _� ql � [ _s[ k^ekc� qd` eo� ^hekê[ h� mo[ ^qê` Ã� qd` � FDSD@� MIFS� Cemhl j [ � ep� qd` � ` pp̀ kqe[ h� k`uq
j eh̀ pql k` À�
Ar eh_ekc�l k�qd` �L̀ s` h�� �^` oqeaê[ q̀ Ã�qd` �MIFS�Cemhl j [ �j l s` p�] ` vl k_�mpv^dl j l ql o�[ k_�^l ckeqes` �[ pp̀ ppj ` kq�[ k_
al ^r p̀ p�l k�pr ocê [ h�pgehhp�̀ s[ hr [ qel kÀ�
Iq�ep�qd` �_` aekeqes` �nr [ heaê[ qel k�al o�pr oc` l kp�p̀ ` gekc�ql �pqò kcqd` k�qd` eo�pr ocê[ h�mol aêè k^v�[ k_�[ _s[ k^` �ql �qd` �̀ um̀ oq
h̀ s` hp�l a�qd` �FDSD@�m[ qdt [ vÀ��

Eek_�l r q�j l ò Â�W[ q̂ d�qd` �MIFS�Cemhl j [ �Ve_` l
dqqmpÂ��sej ` l À̂l j ���� � � � � � � � Ëah*em¦ à *` ^�

FDSD@�Dum̀ oq�L̀ s` h�Cemhl j [ �

@aq̀ o�qd` �MIFS�Cemhl j [ Ã�qd` �FDSD@�Dum̀ oq�L̀ s` h�mol se_` p�qd` �k` uq�pq[ c` � l a�mol cò ppel kÃ�al ^r pekc�l k�[ _s[ k^` _
` k_l p̂ l mê�m̀ oal oj [ k^` �[ k_�[ pp̀ ppekc�decd` oçh̀ s` h�q̀ ^dkê[ h�[ ] eheqèp�ql c` qd` o�t eqd�qd` �fr _cj ` kq�ò nr eò _�al o�j l ò
^l j mh̀u�mol ^` _r ò pÀ��
FDSD@�ò j [ ekp�^l j j eqq̀ _�ql �al pq̀ oekc�decdçnr [ heqv�` _r ^[ qel kÃ�s[ he_[ q̀ _�[ pp̀ ppj ` kqÃ�[ k_�[ �^r hqr ò �l a�` û ` hh̀ k^`
[ ^ol pp�qd` �chl ] [ h�̀ k_l p̂ l mê�̂ l j j r keqvÀ�

Bl kq[ ^q�r p�se[ �ekal ª ` pc` Àl oc�al o�[ kv�̀ knr eoèp�ò h[ q̀ _�ql �qd` �FDSD@�D_r ^[ qel k[ h�Pol co[ j j ` À�

https://vimeo.com/1140379986?fl=ip&fe=ec
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T[ g̀ �Yl r o�Ok^l hl cê �Sr oc` ov�Sgehhp�ql �qd` �N`uq�L̀ s` hÂ�Ikqol _r ^ekc�qd` �FDSD@�Dum̀ oq�L̀ s` h�Cemhl j [ �ek�Ok^l hl cv�

Td` �h[ k_p̂ [ m̀ � l a�cvk[ ` ^l hl cê[ h� l k^l hl cv�ep� ` sl hsekc� [ q� ò j [ og[ ] h̀ �pm̀ ` _� í � [ k_�pl � [ ò �qd` � ` um̀ ^q[ qel kp�al o
pr ocê[ h�mò ^epel kÃ�p[ à qvÃ�[ k_�j ekej [ hhv�eks[ pes` �j [ pq̀ ovÀ�El o�pr oc` l kp�ò [ _v�ql �o[ ep̀ �qd` eo�` um̀ oqep̀ �ql �qd` �decd` pq
pq[ k_[ o_Ã� qd` � FDSD@� Dum̀ oq� L̀ s` h� Cemhl j [ � ek� Ok^l hl cv� l aà op� [ � m[ qdt [ v� al o� qdl p̀ � p̀ ` gekc� ql � _` ` m̀ k� qd` eo
` um̀ oqep̀ À�

C` s` hl m̀ _� ] v� qd` � Dr ol m̀ [ k� Sl ^è qv� al o� Fvk[ ` ^l hl cê[ h� Dk_l p̂ l mv� D̄SFD°� ek� ^l hh[ ] l o[ qel k� t eqd� qd` � Dr ol m̀ [ k
Sl ^èqv�l a�Fvk[ ` ^l hl cê[ h�Ok^l hl cv� D̄SFO°Ã�qdep�[ _s[ k^` _�m[ qdt [ v�ò mò p̀ kqp�[ �ò ^l ckep̀ _�j [ og�l a�` um̀ oqep̀ �ek
j ekej [ hhv�eks[ pes` �cvk[ ` ^l hl cê �l k^l hl cvÀ�

DSFD�I�DSFO�Wl ogekc�Fol r m��
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Wdv�Bl kpe_` o�qd` �FDSD@�Dum̀ oq�L̀ s` h�Cemhl j [ �ek�Ok^l hl cvË�

Td` �mol co[ j j ` � d[ p� ] ` ` k� ^o[ aq̀ _�al o�pr oc` l kp� t dl � [ ò �m[ ppel k[ q̀ � [ ] l r q� [ _s[ k^ekc�qd` eo�mo[ ^qê` � ek� ^l j mh̀u
l k^l hl cê� mol ^` _r ò pÀ� Tdol r cd� [ � ^l j ] ek[ qel k� l a� pqor ^qr ò _� ` çh̀ [ okekcÃ� ej j ` opes` � l ] p̀ os` opdemp� ek� [ ^^ò _eq̀ _
^` kqò pÃ� [ k_� oecl ol r p� m̀ ` oçò sè t ` _� [ pp̀ ppj ` kq� l a� ò [ h� pr ocê[ h� ^[ p̀ pÃ� ^[ k_e_[ q̀ p� [ ò � mol se_` _� t eqd� [ � ^h̀ [ oÃ
pr mml oqes` Ã�[ k_�ekq̀ ok[ qel k[ hhv�ò pm̀ ^q̀ _�ol r q̀ �ql �_` j l kpqo[ qekc�qor ` �̀ um̀ oq�̂ l j m̀ q̀ k^` À�

@�Cemhl j [ �Td[ q�Sq[ k_p�@m[ oqÂ�
�
Td` �FDSD@�Dum̀ oq�L̀ s` h�Cemhl j [ �ek�Ok^l hl cv�ep�] r ehq�l k�qdò ` �mehh[ opÂ�

Br qqekcç̀ _c` �qd` l ò qê [ h�gkl t h̀ _c` �_` hes` ò _�qdol r cd�_` _ê[ q̀ _�̀ çh̀ [ okekc�j l _r h̀ p�
Eeopqçd[ k_�̀ uml pr ò �_r oekc�l ] p̀ os` opdemp�ek�decdçsl hr j ` �l k^l hl cv�r keqp�
V[ he_[ q̀ _�̀ s[ hr [ qel k�l a�pr ocê [ h�m̀ oal oj [ k^` �qdol r cd�ek_` m̀ k_` kq�̀ um̀ oq�ò sè t �

Td` �ò pr hq�ep�[ �_emhl j [ �qd[ q�kl q�l khv�̀ h̀ s[ q̀ p�vl r o�pgehhp�] r q�[ hpl �pqò kcqd` kp�qor pq�í �aol j �̂ l hh̀ [ cr ` pÃ�ekpqeqr qel kpÃ�[ k_
j l pq�ej ml oq[ kqhvÃ�m[ qè kqpÀ�

Wdl �Sdl r h_�@mmhvË�
Tdep�m[ qdt [ v�ep�e_` [ h�al o�pm̀ ^e[ hepqp�t dl �[ hò [ _v�d[ s` �pl he_�` um̀ oè k^` �ek�j ekej [ hhv�eks[ pes` �pr oc` ov�[ k_�[ pmeò �ql
] ` ^l j ` � h̀ [ _` op� ek� cvk[ ` ^l hl cê� l k^l hl cvÀ� Wd` qd` o� vl r � [ ej � ql � ò aek` � pm̀ ^eaê� q̀ ^dkenr ` pÃ� p̀ ` g� ekq̀ ok[ qel k[ h
ò ^l ckeqel kÃ�l o�pej mhv�t epd�ql �mr pd�vl r o�] l r k_[ oèpÃ�qdep�_emhl j [ �ep�vl r o�k` uq�pq̀ mÀ�

Jl ek�qd` �Er qr ò �l a�Fvk[ ` ^l hl cê �Ok^l hl cv�

C` j [ k_�al o�decdhv�qo[ ek` _�pr oc` l kp�ek�MIS�l k^l hl cv�d[ p�k` s` o�] ` ` k�cò [ q̀ oÀ�Av�r k_` oq[ gekc�qd` �FDSD@�Dum̀ oq
L̀ s` h�Cemhl j [ �ek�Ok^l hl cvÃ�vl r �mh[ ^` �vl r op̀ ha�[ q�qd` �al ò aol kq�l a�[ �k` t �` o[ �í � l k` �t d` ò �q̀ ^dkê[ h�` û ` hh̀ k^` Ã
p̂ è kqeaê�̂ ò _e] eheqvÃ�[ k_�m[ qè kqç̂ ` kqò _�̂ [ ò �̂ l ks` oc` À�

@ò �vl r �ò [ _v�ql �pd[ m̀ �qd` �ar qr ò �l a�cvk[ ` ^l hl cê [ h�l k^l hl cv�pr oc` ovË�

Sq̀ m�ekql �qd` �FDSD@�Dum̀ oq�L̀ s` h�Cemhl j [ �ek�Ok^l hl cv�[ k_�h̀ q�vl r o�̀ um̀ oqep̀ �pm̀ [ g�al o�eqp̀ haÀ�
FDSD@�̀ L̀ [ okekc�Ml _r h̀ pÂ�FDSD@�Dum̀ oq�L̀ s` h�!�DSFD�@̂[ _` j v�
@mmhv�Nl t Â�FDSD@�MIFS�P[ qdt [ v�!�FDSD@�D_r ^[ qel k[ h�Pol co[ j j ` �

https://academy.esge.org/p/gesea-expert-level
https://gesea.eu/pathways/migs/#level-3-onco
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Td` � DSFD� To[ ekekc� qd` � To[ ek` op� Bl r op̀ � [ k_
B` oqeaê [ qel k� Pol co[ j j ` � ep� _` peck` _� ql � ` nr em
` um̀ oè k^` _� cvk[ ` ^l hl cê [ h� pr oc` l kp� t eqd
` _r ^[ qel k[ h� pgehhpÃ� q̀ [ ^dekc� j ` qdl _l hl cè pÃ� [ k_
h̀ [ _` opdem� ^l j m̀ q̀ k^è p� ò nr eò _� ql � ] ` ^l j `
` aà ^qes` �qo[ ek` op�ek�j ekej [ hhv�eks[ pes` �cvk[ ` ^l hl cê [ h
pr oc` ovÀ� Td` � mol co[ j j ` � ^l j ] ek` p� ` se_` k^` ç] [ p̀ _
moek^emh̀ p�l a�[ _r hq�h̀ [ okekc�t eqd�mo[ ^qê [ h�pqo[ q̀ cè p�al o
_` hes` oekc� decdçnr [ heqv� pr ocê [ h� ` _r ^[ qel kÃ� ` kpr oekc
qd[ q� m[ oqêem[ kqp� ^[ k� ^l kae_` kqhv� j ` kql o� qd` � k` uq
c` k` o[ qel k�l a�pr oc` l kpÀ�B` oqeaè _�cvk[ ` ^l hl cepqp�t eqd
FDSD@�L� �[ ò �` hece] h̀ �ql �[ mmhv�ql �m[ oqêem[ q̀ �ek�FDSD@
TTTBÀ�

Tdol r cd� [ � decdhv� ekq̀ o[ ^qes` � ^r ooê r hr j Ã� m[ oqêem[ kqp
_` s` hl m� ` um̀ oqep̀ � ek� pqor ^qr ò _� q̀ [ ^dekcÃ� pej r h[ qel kç
] [ p̀ _� qo[ ekekcÃ� à ` _] [ ^g� q̀ ^dkenr ` pÃ� [ pp̀ ppj ` kq
j ` qdl _pÃ� [ k_� qd` � p[ à � mol cò ppel k� l a� pr ocê [ h� pgehhpÀ
Td` � ^l r op̀ � ` j md[ pep̀ p� ^ò [ qekc� pr mml oqes` � h̀ [ okekc
` kseol kj ` kqpÃ� mol j l qekc� ò ah̀ ^qes` � mo[ ^qê ` Ã� [ k_
[ mmhvekc� ekq̀ ok[ qel k[ hhv� ò ^l ckep̀ _� pq[ k_[ o_p� ek
pr ocê [ h� ` _r ^[ qel kÀ� Po[ ^qê [ h� t l ogpdl mpÃ� ^[ p̀
_ep̂ r ppel kpÃ� [ k_� m̀ ` o� h̀ [ okekc� [ hhl t � m[ oqêem[ kqp� ql
qo[ kph[ q̀ � ` _r ^[ qel k[ h� qd` l ov� ekql � ` s` ov_[ v� ^hekê [ h
qo[ ekekcÀ

Sr ^^` ppar h� ^l j mh̀ qel k� l a� qd` � mol co[ j j ` � h̀ [ _p� ql
DSFD� To[ ekekc� qd` � To[ ek` op� B` oqeaê [ qel kÃ� ò ^l ckepekc
m[ oqêem[ kqpÖ� ^l j j eqj ` kq� ql � ` û ` hh̀ k^` � ek� pr ocê [ h
` _r ^[ qel k� [ k_� mol à ppel k[ h� _` s` hl mj ` kqÀ� Td`
^` oqeaê [ qel k�_` j l kpqo[ q̀ p�qd[ q�qo[ ek` op�d[ s` �[ ^dè s` _
[ � _` aek` _� pq[ k_[ o_� l a� ` _r ^[ qel k[ h� ^l j m̀ q̀ k^` � [ k_
[ ò �mò m[ ò _�ql �_` hes` o�^l kpepq̀ kqÃ�decdçnr [ heqv�qo[ ekekc
ek� cvk[ ` ^l hl cê [ h� j ekej [ hhv� eks[ pes` � pr oc` ov� t eqdek
qd` eo�ekpqeqr qel kp�[ k_�] ` vl k_À�

Av� eks` pqekc� ek� qd` � _` s` hl mj ` kq� l a� pgehh̀ _� pr ocê [ h
` _r ^[ ql opÃ�qd` �DSFD�To[ ekekc�qd` �To[ ek` op�Pol co[ j j `
^l kqoe] r q̀ p� ql � ej mol sekc� m[ qè kq� p[ à qvÃ� ` kd[ k^ekc
pr ocê [ h� l r q̂ l j ` pÃ� [ k_� mol j l qekc� ` û ` hh̀ k^` � [ ^ol pp
Dr ol m̀ � [ k_� ekq̀ ok[ qel k[ hhvÀ�B` oqeaè _� qo[ ek` op� ] ` ^l j `
[ j ] [ pp[ _l op�al o�decd�pq[ k_[ o_p�ek�j ekej [ hhv�eks[ pes`
cvk[ ` ^l hl cê [ h� pr oc` ovÃ� al pq̀ oekc� [ � ^r hqr ò � l a
^l kqekr l r p�h̀ [ okekcÃ�^l hh[ ] l o[ qel kÃ�[ k_�ekkl s[ qel k�qd[ q
] ` k` aeqp� ] l qd� d` [ hqd^[ ò � mol à ppel k[ hp� [ k_� qd`
m[ qè kqp�qd` v�p̀ os` À�

Td` �k` uq�TTTB�^l r op̀ �t ehh�] ` �m̀ oal oj ` _�ek�Nl s` j ] ` o
� ç� Ã�� � � � À��

Pol aÀ�V[ pehel p�T[ kl p
H` [ _�FDSD@�TTTB��
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C` [ o�DSFD�j ` j ] ` op�
�
Yl r �t ehh�] ` �mh̀ [ p̀ _�ql �gkl t �qd[ q�qd` �fl r ok[ h�ep�ek�cl l _�d` [ hqd�[ k_�t ` �[ ò �ò ^` esekc�[ �ò ^l o_
kr j ] ` o� l a� pr ] j eppel kpÀ� Td` � Iq[ he[ kp� [ ò � h̀ [ _ekc� qd` � t [ vÃ� al hhl t ` _� ] v� qd` � AoeqpÃ� ] r q� t `
ò ^` es` �ò cr h[ o�pr ] j eppel kp�aol j �[ hh�l s` o�Dr ol m̀ �[ k_�qd` �ò pq�l a�qd` �t l oh_Ã�[ �q̀ pq[ j ` kq�ql
qd` �a[ ^q�qd[ q�t ` �[ ò �[ �qor hv�chl ] [ h�fl r ok[ hÀ�
�

Weqd�qd` �Ko[ gl t �DSFD�Bl kà ò k^` �[ ol r k_�qd` �^l ok` oÃ�[ p�D_eql oçekçBdèa�l a�EVV�FvkÃ�I�[ j
hl l gekc�al ot [ o_�ql �mr ] hepdekc�vl r o�[ ] pqo[ ^qp�ek�[ �pr mmh̀ j ` kq[ ov�` _eqel k�l a�l r o�fl r ok[ h�ê�l m̀ k
[ ^^` pp�[ p�r pr [ hÀ�
�
I�dl m̀ �vl r �[ ò �mh̀ [ p̀ _�t eqd�qd` �^d[ kcekc�pd[ m̀ �l a�l r o�DSFD�fl r ok[ hÃ�[ k_�I�[ j Ã�[ p�[ ht [ vpÃ
_` m̀ k_` kq�r ml k�vl r o�pr mml oqÀ�Ph̀ [ p̀ �pr ] j eq�[ oqêh̀ pÃ�ò sè t Ã�pr cc` pq�e_` [ p�[ k_�ò [ _À�W`
[ ò �[ �a[ kq[ pqê�pl ^è qv�ê�` _r ^[ qel kÃ�qo[ ekekcÃ�pr ocê[ h�^l r op̀ pÃ�t ` ] ek[ opÃ�^l kà ò k^` pÃ�al or j pÃ
` q̂ÀÃ�` q̂ÀÃ�] r q�[ ^[ _` j ê�^ò _` kqe[ hp�[ ò �l a�g̀ v�ej ml oq[ k^` �ql �^l ksek^` �[ kv�Ùk[ vp[ v` opÛ�qd[ q
qd` �ekkl s[ qel kp� t ` Ã�qd` �DSFDÃ�mol j l q̀ �ek� t l j ` kÛp�d` [ hqd�^[ ò �se[ � ` k_l p̂ l mvÃ�ol ] l qêpÃ
ej [ cekc�[ k_�_ep̂ l s` ov�p̂ è k^` �[ ò �pr mml oq̀ _�] v�̀ se_` k^` À�
�
�
H[ s` �[ �cò [ q�Smoekc�[ k_�d[ mmv�ò [ _ekc�
�
Jr pqek�

Td` �ek^ò [ p̀ �ek�pr ] j eqq̀ _�[ oqêh̀ p�j ` [ kp�qd[ q�l r o
ò f̀ ^qel k�o[ q̀ p�[ ò �decd` oÃ�] r q�[ p�[ �^l kp̀ nr ` k^` Ã
] ` ekc� j l ò � p̀ h̀ ^qes` � d[ p� o[ ep̀ _� qd` � nr [ heqv� l a
[ ^^` mq̀ _�[ oqêh̀ pÃ�[ k_�ek�qej ` �I�` um̀ ^q�ql �p̀ ` � l r o
ej m[ ^q� a[ ^ql o� oep̀ À� I� t [ kq� EVVO� ql � ] ` � qd` � cl çql
j ekej [ h� [ ^^` pp� cvk[ ` ^l hl cê[ h� pr oc` ov� fl r ok[ hÃ
pr om[ ppekc� [ hh� l qd` o� ^l j m̀ qeql op� l r q� qd` ò � ek� l r o
aèh_À� @q� qd` � j l j ` kqÃ� t ` � mr ] hepd� nr [ oq̀ ohv
[̄ hqdl r cd� m[ m̀ op� [ ò � [ ^^` ppe] h̀ � l k� l r o� t ` ] peq̀
[ k_� se[ � j ` _ê[ h� ek_` uekc� p̀ osê` p� [ p� mr ] hepd` _
Ù@d` [ _�l a�Poekq�Û°À�I�dl m̀ �ql �j l s` �ql �� �eppr ` p�[ �v` [ o
ek�qej ` Ã�pr ] f̀ ^q�ql �[ cò ` j ` kq�aol j �qd` �DSFDÀ�
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@qq̀ k_` ` p� [ q� [ � h̀ ^qr ò � ek� qd` � [ r _eql oer j � l a� qd` � L[ kc` k] ` ^gç
Veô dl t çH[ r pÀ�

@FD�Bl kcò pp�� � � � Ã�A` ohekÂ�Pol à ppel k[ h�Dû d[ kc` Ã�Ikkl s[ qel kpÃ�[ k_�@t [ o_p�
Weqd�[ �decd�kr j ] ` o�l a�m[ oqêem[ kqpÃ�hes` hv�_ep̂ r ppel kpÃ�[ k_�^r qqekcç̀ _c` �^l kqoe] r qel kp�aol j �ò p̀ [ ô d�[ k_�mo[ ^qê` Ã
qd` �� � qd�@FD�Bl kcò ppÃ�d` h_�aol j �@moeh��� �ql ��� Ã�� � � � Ã�ek�A` ohekÃ�l aà ò _�[ �^l j mò d` kpes` �l s` osè t �l a�qò k_p�[ k_
_` s` hl mj ` kqp� ek� cvk[ ` ^l hl cê[ h� ` k_l p̂ l mvÀ� Ik� [ __eqel k� ql � k` t � p̂ è kqeaê� aek_ekcpÃ� qd` � al ^r p� t [ p� l k� pr ocê[ h
q̀ ^dkenr ` pÃ�ekkl s[ qes` �qo[ ekekc�̂ l k^` mqpÃ�[ k_�q̀ ^dkl hl cê[ h�_` s` hl mj ` kqpÀ�
�
Td` �p̂ è kqeaê�mol co[ j �^l s` ò _�[ �] ol [ _�pm̀ ^qor j �l a�ql mêp�ek�l m̀ o[ qes` �cvk[ ` ^l hl cvÀ�Ik�[ __eqel k�ql �^r oò kq�_[ q[ �[ k_
pqr _v�ò pr hqpÃ�qd` �al ^r p�t [ p�l k�mo[ ^qê` çò h̀ s[ kq�eppr ` p�[ k_�qd` �_ep̂ r ppel k�l a�k` t �pr ocê[ h�[ mmol [ ^d` pÀ�Td` �decd
[ qq̀ k_[ k^` � [ q� qd` � p̀ ppel kp� [ k_� qd` � hes` hv� _ep̂ r ppel kp� r k_` op̂ l ò _� qd` � m[ oqêem[ kqpÛ� g̀ ` k� ekq̀ ò pq� ek� qd` � ql mêp
^l s` ò _À�
Td` � _es` op̀ � p̀ ppel kp� t ` ò � ^l j mh̀ j ` kq̀ _� ] v� [ � t ` hhç[ qq̀ k_` _� ek_r pqov� ` ude] eqel k� t d` ò � kr j ` ol r p� ^l j m[ kèp
mò p̀ kq̀ _�^r oò kq�_` s` hl mj ` kqp�[ k_�ekkl s[ qel kp�ek�qd` �aèh_p�l a�` k_l p̂ l mvÃ�ol ] l qêpÃ�[ k_�j ` _ê[ h�q̀ ^dkl hl cvÀ�Td`
` ude] eqel k� mol se_` _� [ k� l mml oqr keqv� ql � h̀ [ ok� [ ] l r q� k` t � q̀ ^dkl hl cè p� [ k_� ` û d[ kc` � e_` [ p� t eqd� ek_r pqov
ò mò p̀ kq[ qes` pÀ�
�
Td` �` s` kq�al ^r p̀ _� l k�m̀ opl k[ h�` û d[ kc` p�] ` qt ` ` k�` um̀ oè k^` _
pr oc` l kpÃ� vl r kc� mol à ppel k[ hpÃ� [ k_� ^l hh̀ [ cr ` p� aol j � s[ oel r p
ekpqeqr qel kpÃ� [ k_� j [ kv� m[ oqêem[ kqp� decdhecdq̀ _� qdep� [ p� [ � m[ oqêr h[ o
decdhecdq�l a�qd` �̀ s` kqÀ�

�� �����3�3�. ���� �"�&�. ���"�8���8�+�(���- �2�8�+���� �
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@t [ o_p�al o�Ŝ è kqeaê �P[ m̀ op�[ k_�Ve_` l �Pò p̀ kq[ qel kp�
Ok^` � [ c[ ek�qdep�v` [ oÃ�qd` �@FDÛp�p̂ è kqeaê� [ t [ o_p�mh[ v` _� [ �mol j ek` kq�ol h̀Ã�ò ^l ckexekc�ej mò ppes` � ò p̀ [ ô d� [ k_
ekkl s[ qes` �se_` l �mò p̀ kq[ qel kpÀ�

Td` �Kr oq�S̀ j j �Poex̀ Ã�[ t [ o_` _�al o�l r qpq[ k_ekc�se_` l �_l ^r j ` kq[ qel k�l a�^hekê[ h
[ k_�` um̀ oej ` kq[ h�t l og�ek�qd` �aèh_�l a�cvk[ ` ^l hl cê[ h�` k_l p̂ l mvÃ�t ` kq�ql �J[ k
E[ r p̀ o� M̄[ oqek� Lr qd` o� Hl pmeq[ hÃ� A` ohek°À� H` � t [ p� dl kl r ò _� al o� dep� t l og� l k
ekq̀ ô l pq[ h�h[ m[ ol p̂ l mê�[ ^^` ppÀ�

CoÀ�S[ p̂ d[ �Hl aaj [ kk� Ūkes` opeqv�Hl pmeq[ h�Tì ] ekc` k°� t [ p� [ t [ o_` _�qd` �H[ kp
Eo[ kc` kd` ej �Poex̀ �al o�dep�p̂ è kqeaê�t l og�l k�qd` �ekqo[ l m̀ o[ qes` �[ pp̀ ppj ` kq�l a
hvj md�kl _` p�ek�j ekej [ hhv�eks[ pes` �pr ocê[ h�mol ^` _r ò pÀ�

L̀ aq�ql �oecdqÂ�J[ k�E[ r p̀ oÃ�CoÀ�S[ p̂ d[ �Hl aaj [ kkÃ�CoÀ�Dhsek�Peoev` s
r k_�Pol aÀ�Jr he[ �BÀ�R[ _l p[ À�

Td` � H[ kpçJl [ ^dej çLek_` j [ kk� Poex̀ � [ hpl � ò ^l ckep̀ _� [ k� l r qpq[ k_ekc� p̂ è kqeaê� [ ^dè s` j ` kq� ek� qd` � aèh_� l a
cvk[ ` ^l hl cê[ h�` k_l p̂ l mvÀ�PC�CoÀ�Dhsek�Peoev` s� D̄s[ kc` hê[ h�Hl pmeq[ hÃ�Bl hl ck` °�ò ^` es` _�qd` �moex̀ �al o�dep�t l og�l k
o[ _el aò nr ` k^v�[ ] h[ qel k�[ p�[ �qò [ qj ` kq�l mqel k�al o�[ _` kl j vl pepÀ�@�k` t �à [ qr ò �qdep�v` [ o�t [ p�qd` �@r _è k^` �@t [ o_�al o
qd` � ] ` pq� se_` l � pr ] j eppel kÃ� mò p̀ kq̀ _� al o� qd` � aeopq� qej ` À� Tdep� ò nr eò _� [ � k` t � se_` l � al oj [ qÂ� al o� qd` � aeopq� qej ` Ã� [ hh
pr ] j eqq̀ _�se_` l p�t ` ò �p̂ ò ` k` _�ek�[ �p̀ m[ o[ q̀ �ol l j �qdol r cdl r q�qd` �` kqeò �^l kà ò k^` À�P[ oqêem[ kqp�t ` ò �[ ] h̀ �ql
sè t �[ k_�o[ q̀ �qd` �pr ] j eppel kp�ek_` m̀ k_` kqhv�l a�qd` �j [ ek�mol co[ j À�

B[ q̀ oekc�[ k_�ek_r pqoe[ h�` ude] eqel k�ek�qd` �depql oê �hl ] ] vÀ�
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Hecd�nr [ heqv�l a�qd` �ml pq̀ o�mò p̀ kq[ qel kp�
Td` �ml pq̀ o�` ude] eqel k�[ hpl �ò ^` es` _�[ �ml peqes` �ò pml kp̀ À�Nr j ` ol r p�p̂ è kqeaê�m[ m̀ op�t ` ò �pr ] j eqq̀ _�[ k_�mò p̀ kq̀ _
[ p� m[ oq� l a� qd` � ` ude] eqel kÀ� Td` � ml pq̀ o� p̀ ppel k� t [ p� t ` hh� [ qq̀ k_` _� [ k_� mol se_` _� [ k� l mml oqr keqv� al o� ekç_` mqd
mol à ppel k[ h�_ep̂ r ppel kpÀ�

Td` �ml pq̀ o�[ t [ o_p�t ` kq�ql �CoÀ�Bdoepql md�Beog̀ h� Ūkes` opeqv�M` _ê[ h�B` kqò �Ŝ dh̀pt ecçHl hpq̀ ekÃ�Lì ] ` ^g°Ã�CoÀ�Lr g[ p
Ŝ dej r k` g� Ūkes` opeqv� M` _ê[ h� B` kqò � Tì ] ekc` k°Ã� [ k_� CoÀ� K[ qd[ oek[ � Fehh̀ k� C̄e[ gl kè � BhekêÃ� Sè c` k°À� Weqd� qd` p̀
[ t [ o_pÃ� qd` � @FD� ò ^l ckep̀ _� qd` � decd� p̂ è kqeaê� nr [ heqv� l a� qd` � pr ] j eqq̀ _� t l og� [ k_� qd` � _` _ê[ qel k� l a� qd` � k` uq
c` k` o[ qel k�l a�ò p̀ [ ô d` opÀ�

Fl h_` k� Ŝ l m̀ � @t [ o_Â� Sm̀ ^e[ h� ò ^l ckeqel k� al o� P[ pq
Pò pe_` kq�Ut ` �@À�Uhoêd�
@� decdhecdq� l a� qd` � c` k` o[ h� j ` ` qekc� t [ p� qd` � mò p̀ kq[ qel k� l a� qd`
Fl h_` k�Ŝ l m̀ �@t [ o_�ql �Pol aÀ�Ut ` �@À�Uhoêd� M̄[ oqek�Lr qd` o�Hl pmeq[ hÃ
A` ohek°À� Weqd� qdep� [ t [ o_Ã� pml kpl ò _� ] v� K@RL� STORZÃ� qd` � @FD
ò ^l ckep̀ _�dep�_` _ê[ qel k�ql �qd` �mol à ppel k[ h�[ ppl ^e[ qel kÀ�@p�[ �hl kcç
pq[ k_ekc�] l [ o_�j ` j ] ` o�[ k_�m[ pq�mò pe_` kqÃ�Pol aÀ�Uhoêd�d[ p�mh[ v` _�[
g̀ v�ol h̀ �ek�pd[ mekc�qd` �_` s` hl mj ` kq� l a�qd` �@FD�l s` o� j [ kv�v` [ opÀ
Nr j ` ol r p�^l kqekr ekc�` _r ^[ qel k�ekeqe[ qes` pÃ�^l kà ò k^` �al oj [ qpÃ�[ k_
mol f̀ ^qp� t eqdek� qd` � mol à ppel k[ h� [ ppl ^e[ qel k� t ` ò � h[ r k^d` _� l o
peckeaê[ kqhv�[ _s[ k^` _�_r oekc�dep�q̀ kr ò À�

Weqd�qdep�[ t [ o_Ã�qd` �@FD�qd[ kg̀ _�Pol aÀ�Uhoêd�al o�dep�_` _ê[ qel k�[ k_
] e_�dej �a[ ò t ` hh�[ p�d` �pq̀ mm̀ _�_l t k�aol j �qd` �] l [ o_À�

Tt l �m[ oqêem[ kqp�[ ò �hl l gekc�[ q�qd` �ml pq̀ op�ek�qd` �ml pq̀ o�` ude] eqel kÀ�

P[ oqêem[ kqp�pqoeg` �r m�^l ks` op[ qel kp�[ q�qd` �ml pq̀ o�` ude] eqel kÀ�

Pl peqes` �R̀ pr hqp�
Td` �^l kà ò k^` �j l qql p�×Sq̀ [ h�t eqd�vl r o�` v` pØ�[ k_�×L̀ [ okekc�al o�[ hhØ�t ` ò �ò ah̀ ^q̀ _�] l qd�ek�qd` �p̂ è kqeaê�mol co[ j
[ k_�ek�qd` �^l hh̀ ce[ h�` û d[ kc` pÀ�Td` �decd�[ qq̀ k_[ k^` �[ q�qd` �p̀ ppel kpÃ�qd` �ekq̀ kpes` �_ep̂ r ppel k�l a�^r oò kq�ql mêpÃ�[ k_
qd` �ml peqes` �ò pml kp̀ �ql �k` t �al oj [ qpí pr ^d�[ p�qd` �mò p̀ kq[ qel k� l a�pr ] j eqq̀ _�se_` l p�[ k_�qd` � [ r _è k^` � [ t [ o_í
r k_` op̂ l ò _�qd` �_vk[ j ê�_` s` hl mj ` kq�l a�cvk[ ` ^l hl cê[ h�̀ k_l p̂ l mv�t eqdek�qd` �@FDÀ�
�
Weqd�kr j ` ol r p�p̂ è kqeaê�ekpecdqpÃ�ekkl s[ qes` �e_` [ pÃ�[ k_�pqol kc�j ` j ] ` o�m[ oqêem[ qel kÃ�qd` �� � qd�@FD�Bl kcò pp�t [ p�[
ò pl r k_ekc�pr ^^` ppÀ�

L̀ aq� ql � oecdqÂ� PC� CoÀ� @k_ò [ p� H[ ^g` qd[ hÃ� Pol aÀ� Ut ` � @À� Uhoêd� r k_� Pol a
A` ok_�Al f[ do�] ` e�_` o�Meqchè _` os` op[ j j hr kcÀ�

Pol aÀ�Jr he[ �BÀ�R[ _l p[ � S̄[ [ oh[ k_�Ukes` opeqv�Hl pmeq[ hÃ�Hl j ] r oc°�ò ^` es` _�qd` �[ t [ o_�al o�d` o�se_` l �l k�l mqej epekc�qd`
l r q̂ l j ` p�l a�h[ m[ ol p̂ l mê�ò à oqehex[ qel kÀ�Td` �k` t �al oj [ q�t [ p�s` ov�t ` hh�ò ^` es` _�[ k_�mol se_` _�` s` k�cò [ q̀ o�sepe] eheqv
al o�qd` �pr ] j eqq̀ _�t l ogpÀ�
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� Td` � ASFD� @kkr [ h� Ŝ è kqeaê� M` ` qekc� � � � � � t [ p� l r o� h[ oc` pq� [ k_� j l pq� pr ^^` ppar h� ^l kà ò k^` � ql � _[ q̀ Ã� ] oekcekc
ql c` qd` o�[ �qor hv�chl ] [ h�̂ l j j r keqv�l a�j ekej [ hhv�eks[ pes` �cvk[ ` ^l hl cê[ h�pr oc` l kpÀ�
�
ò⁠��⁠Os` o��Ã� � � �_` h̀ c[ q̀ p�[ qq̀ k_` _�qd` �j ` ` qekcÀ�
ò⁠��⁠Ml ò �qd[ k�� � � �[ ] pqo[ ^q�pr ] j eppel kp�t ` ò �ò ^` es` _Ã�ò ah̀ ^qekc�qd` �l r qpq[ k_ekc�nr [ heqv�[ k_�] ò [ _qd�l a�ò p̀ [ ô d
t eqdek�l r o�pm̀ ^e[ heqvÀ�
ò⁠��⁠Os` o�� � �p̂ è kqeaê�mò p̀ kq[ qel kp�pdl t ^[ p̀ _�qd` �h[ q̀ pq�ekkl s[ qel kpÃ�q̀ ^dkenr ` p�[ k_�̂ hekê[ h�ò p̀ [ ô dÀ�
ò⁠��⁠C` h̀ c[ q̀ p�ò mò p̀ kq̀ _�j l ò �qd[ k�� � �^l r kqoèpÃ�ò ekal ô ekc�qd` �@SMÛp�ml peqel k�[ p�[ �h̀ [ _ekc�ekq̀ ok[ qel k[ h�p̂ è kqeaê
j ` ` qekcÀ�
�
Wl oh_çBh[ pp�Ŝ è kqeaê �Pol co[ j j ` �
�
Td` �j ` ` qekc�à [ qr ò _�r m�ql �aes` �^l k^r oò kq�p̂ è kqeaê�pqò [ j pÃ�mol se_ekc�[ �^l j mò d` kpes` �mol co[ j j ` �[ ^ol pp�qd` �ar hh
pm̀ ^qor j � l a� j ekej [ hhv� eks[ pes` � cvk[ ` ^l hl cê[ h� pr oc` ovÀ� Td` � ml mr h[ o� ASFD� Bek` j [ � _` ] r q̀ _� t eqd� decdçnr [ heqv
mol _r ^qel kp�[ k_�` um̀ oq�MCT�_ep̂ r ppel kpÃ�t deh̀ �ekq̀ ok[ qel k[ hhv�ò kl t k` _�a[ ^r hqv�_` hes` ò _�l r qpq[ k_ekc�` _r ^[ qel k[ h
p̀ ppel kp�qdol r cdl r q�qd` �j ` ` qekcÀ�
�
@�m[ oqêr h[ o�decdhecdq� t [ p�qd` �@h̀^�Tr ok] r hh� L̀ ^qr ò Ã�_` hes` ò _� ] v�qd` �ekq̀ ok[ qel k[ hhv� ò kl t k` _�Pol à ppl o�Kvmol p
Nêl h[ e_` pÃ�t dl p̀ �ekpmeoekc�mò p̀ kq[ qel k�l k�à ql p̂ l mê�pr oc` ov�^[ mqes[ q̀ _�qd` �[ r _è k^` �[ k_�ò ^` es` _�` û ` mqel k[ h
à ` _] [ ^gÀ�
�
L[ oc` pq�Dude] eqel k�ql �C[ q̀ �
�
Td` �@SM�dl pq̀ _� l r o� h[ oc` pqç̀ s` o� ` ude] eqel kÃ�pm[ kkekc� j l ò � qd[ k� � � Ã� � � � pnr [ ò � à ` qÀ�Td` � ` uq̀ kpes` � ` ude] eqel k
pm[ ^` � ` k[ ] h̀ _� _` h̀ c[ q̀ p� ql � ` kc[ c` � t eqd� ek_r pqov� m[ oqk` opÃ� ` umhl ò � qd` � h[ q̀ pq� q̀ ^dkl hl cè pÃ� [ k_� ` um̀ oè k^`
ekkl s[ qel kp�pd[ mekc�qd` �ar qr ò �l a�j ekej [ hhv�eks[ pes` �pr oc` ovÀ�
�
Or qpq[ k_ekc�N` qt l ogekc�[ k_�Sl ^e[ h�Pol co[ j j ` �
�
Td` �̂ l kà ò k^` �l aà ò _�[ k�̀ û ` mqel k[ h�pl ^e[ h�mol co[ j j ` Ã�t eqd�al r o�j ` j l o[ ] h̀ �k` qt l ogekc�̀ s` kqpÂ�
�
ò⁠��⁠Td` �RIFS�D_r ^[ qel k[ h�Cekk` o�
ò⁠��⁠Td` �Ẁ ĥl j ` �R̀ ^` mqel k�t eqd�pm̀ ^q[ ^r h[ o�sè t p�[ ^ol pp�̂ ` kqo[ h�Ll k_l kÃ�ek^hr _ekc�Aec�A` kÀ�
ò⁠��⁠Td` �Tl t ` o�Aoe_c` �Ds` kq�[ hl kc�qd` �êl kê�Tl t ` o�Aoe_c` �t [ hgt [ vp�
ò⁠��⁠Td` �aek[ h̀ �] ` ekc�Td` �Res` o�Ds` kq�[ ] l [ o_�qd` �hr ur ov�v[ ^dq�Sehs` o�Sqr oc` l k�
�
Td` p̀ �̀ s` kqp�mol se_` _�eks[ hr [ ] h̀ �l mml oqr keqèp�al o�_` h̀ c[ q̀ pÃ�a[ ^r hqv�[ k_�ek_r pqov�m[ oqk` op�ql �̂ l kk` ^q�ek�r kenr ` �[ k_
j ` j l o[ ] h̀ �p̀ qqekcpÀ�
�
Dû ` mqel k[ h�C` h̀ c[ q̀ �È ` _] [ ^g�
�
C` h̀ c[ q̀ �à ` _] [ ^g�t [ p�l s` ot d` hj ekchv�ml peqes` Ã�t eqd�� � « �l a�m[ oqêem[ kqp�ò ml oqekc�qd[ q�[ qq̀ k_ekc�qd` �^l kà ò k^`
t [ p�heg̀ hv� l o�peckeaê[ kqhv�heg̀ hv�ql �^d[ kc` �qd` eo�^hekê[ h�mo[ ^qê` À�Tdep� l r qpq[ k_ekc� ò pr hq�decdhecdqp�qd` �` _r ^[ qel k[ h
nr [ heqv� l a� qd` � mol co[ j j ` � [ k_� qd` � ^l kqekr ekc� s[ hr ` � qd[ q� qd` � ASFD� @SM� _` hes` op� ql � ^hekêe[ kpÃ� ò p̀ [ ô d` op� [ k_
qo[ ek` ` p�aol j �[ ol r k_�qd` �t l oh_À�
�
Td[ kg�vl r �ql �[ hh�qdl p̀ �t dl �[ qq̀ k_` _�[ k_�t ` ò �m[ oq�l a�qdep�pm̀ ^e[ h�[ k_�j ` j l o[ ] h̀ �̂ l kà ò k^` À�
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@qq̀ k_ekc�qd` �ASFD�@kkr [ h�Ŝ è kqeaê�M` ` qekc�qdep�v` [ o�t [ p�pr ^d�[ �s[ hr [ ] h̀ �` um̀ oè k^` �[ k_
l k` � IÛhh� ò j ` j ] ` o� qdol r cdl r q� j v� qo[ ekekcÀ� @p� [ k� l ] pq̀ qoêp� [ k_� cvk[ ` ^l hl cv� qo[ ek` ` � [ q
Wdemmp�Bol ppÃ�I�t [ p�hr ^gv�` kl r cd�ql �fl ek�l r o�cvk[ ` ^l hl cv�q̀ [ j �[ q�qd` �Qr ` ` k�Dhex[ ] ` qd�II
B` kqò � ek� Ẁ pqj ekpq̀ o� al o� [ � à t � _[ vp� m[ ^g̀ _� t eqd� h̀ [ okekcÃ� _ep̂ r ppel kÃ� [ k_� ekpmeo[ qel kÀ
H[ sekc�qd` �^l kà ò k^` �ek�^` kqo[ h�Ll k_l k�[ __` _�pl j ` qdekc�pm̀ ^e[ h�ql �qd` �` s` kq�ç�pq̀ mmekc
l r q�] ` qt ` ` k�p̀ ppel kp�ql �sè t p�l a�Ẁ pqj ekpq̀ o�[ k_�pl j ` �l a�Ll k_l kÛp�j l pq�êl kê�h[ k_j [ ogp
j [ _` �qd` �t dl h̀ �̀ um̀ oè k^` �à ` h�̀ s` k�j l ò �j ` j l o[ ] h̀À�

Wd[ q�pqor ^g�j ` �j l pq�qdol r cdl r q�qd` �^l kà ò k^` �t [ p�fr pq�dl t �_es` op̀ �[ k_�al ot [ o_çqdekgekc
qd` �mol co[ j j ` �t [ pÀ�Td` ò �t [ p�[ �ò [ h�p̀ kp̀ �qd[ q�j ekej [ hhv�eks[ pes` �cvk[ ` ^l hl cv�ep�` sl hsekc
o[ me_hvÃ� m[ oqêr h[ ohv� t eqd� qd` � col t ekc� ekq̀ co[ qel k� l a� ol ] l qêpÃ� [ oqeaêe[ h� ekq̀ hhec` k^` � [ k_
pej r h[ qel kç] [ p̀ _� qo[ ekekcÀ� S̀ ppel kp� pr ^d� [ p� ×Td` � Ceceq[ h� R̀ pe_` kqÂ� @IÃ� Rl ] l qêp� [ k_� qd`
Er qr ò �l a�Sr ocê[ h�To[ ekekcØ�[ k_�×Sej r h[ qel k�ql �Sr oc` ovÂ�Hl t �Veoqr [ h�Tl l hp�[ ò �To[ kpal oj ekc
To[ ekekcØ�c` k` o[ q̀ _�dr c` �_ep̂ r ppel k�[ k_�ò ah̀ ^q̀ _�dl t �q̀ ^dkl hl cv�ep�] ` cekkekc�ql �ò pd[ m̀
] l qd�pr ocê[ h�̀ _r ^[ qel k�[ k_�̂ hekê[ h�mo[ ^qê` À�

Td` � ol ] l qêp� pqò [ j � t [ p� [ kl qd` o� j [ fl o� decdhecdqÃ� t eqd� q[ hgp� ^l s` oekc� ^l j m̀ q̀ k^v
[ ^nr epeqel kÃ� pekch̀ çpeq̀ � ol ] l qê� pr oc` ov� [ k_� ^l j m[ oepl kp� ] ` qt ` ` k� ` j ` ocekc� ol ] l qê
mh[ qal oj pÀ� Iq� t [ p� a[ p̂ ek[ qekc� ql � d` [ o� ekq̀ ok[ qel k[ h� ` um̀ oqp� _ep̂ r pp� t d` ò � qd` � pm̀ ^e[ heqv� ep
d` [ _ekc�[ k_�dl t �ekkl s[ qel k�j [ v�ej mol s` �] l qd�m[ qè kq�l r q̂ l j ` p�[ k_�qo[ ek` ` �` um̀ oè k^`
l s` o�qd` �̂ l j ekc�v` [ opÀ�

Ẁ � t ` ò � [ hh� m[ oqêr h[ ohv� ekpmeò _� ] v� J` ppê[ � Pò pd[ t Ûp� mò p̀ kq[ qel k� l k� _` s` hl mekc� [
pr pq[ ek[ ] h̀ � decdçsl hr j ` � ol ] l qê� cvk[ ` ^l hl cv� mol co[ j j ` � [ q� Sl r qdj ` [ _Ã� [ hl kcpe_` � d` o
q̀ [ j Ûp�ò j [ og[ ] h̀ �decdçekq̀ kpeqv�qd` [ qò � H̄IT°�hepqpÃ�_r oekc�t dêd�� � �ol ] l qê�mol ^` _r ò p�t ` ò
m̀ oal oj ` _�l s` o�[ �pekch̀ �t ` ` g̀ k_�t eqd�j l pq�m[ qè kqp�_ep̂ d[ oc` _�qd` �p[ j ` �_[ vÀ�Iq�t [ p�[ k
ej mò ppes` �_` j l kpqo[ qel k� l a�dl t � ekkl s[ qel k� [ k_� ` aaêè kq�m[ qdt [ v�_` peck�^[ k�qo[ kpal oj
m[ qè kq�̂ [ ò À�

Td` � hes` � pr ocê[ h� _` j l kpqo[ qel kp� [ k_� ^[ _[ s` oê� _epp̀ ^qel k� p̀ ppel kp� t ` ò � [ hpl � ek^ò _e] hv
s[ hr [ ] h̀ �aol j �[ �qo[ ek` ` �m̀ opm̀ ^qes` À�W[ q̂dekc�` um̀ oqp�] ò [ g�_l t k�^l j mh̀u�[ k[ ql j v�[ k_
l m̀ o[ qes` � q̀ ^dkenr ` p�ek� ò [ h�qej ` � l aà ò _�ekpecdqp�qd[ q� [ ò �_eaaêr hq�ql � ò mhê[ q̀ � ` hp̀ t d` ò À
Dnr [ hhv�` kfl v[ ] h̀ �t ` ò �qd` �se_` l �p̀ ppel kp�pdl t ^[ pekc�[ _s[ k^` _�h[ m[ ol p̂ l mêÃ�ol ] l qê�[ k_
dvpq̀ ol p̂ l mê�mol ^` _r ò pÃ� t dêd�pm[ og̀ _�mh̀kqv� l a�^l ks` op[ qel k� [ j l kcpq�qo[ ek` ` p� [ ] l r q
_eaà ò kq�pr ocê[ h�[ mmol [ ^d` p�[ k_�q̀ ^dkenr ` pÀ�

S̀ s` o[ h� l a� qd` � aò ` � ^l j j r kê[ qel k� mò p̀ kq[ qel kp� [ hpl � decdhecdq̀ _� qd` � col t ekc� al ^r p� l k
pr pq[ ek[ ] eheqv�t eqdek�cvk[ ` ^l hl cê[ h�pr oc` ovÃ�[ k�[ ò [ �qd[ q�ep�] ` ^l j ekc�ek^ò [ pekchv�ò h̀ s[ kq�ek
` s` ov_[ v�^hekê[ h�mo[ ^qê` À�P[ oqêr h[ ohv�ekq̀ ò pqekc�t [ p�Z[ do[ �@x̀ ` j Ûp�mò p̀ kq[ qel kÃ�×Fò ` k` o
Dk_l j ` qoel pep�Sr oc` ovÂ�@�� çẀ ` g�Td` [ qò �Mêol çPehl q�ql �R̀ _r ^` �Ukr p̀ _�Bl kpr j [ ] h̀ p�[ k_
W[ pq̀ �ek�L[ m[ ol p̂ l mê�LepqpÃØ�t dêd�` umhl ò _�mo[ ^qê[ h�pqo[ q̀ cèp�ql �j ekej ep̀ �r kk` ^` pp[ ov
t [ pq̀ �ek�qd` [ qò �t eqdl r q�^l j mol j epekc�m[ qè kq�^[ ò �l o�l m̀ o[ qes` �` aaêè k^vÀ�@kl qd` o�qdl r cdqç
mol sl gekc�mò p̀ kq[ qel k�` u[ j ek` _�qd` �t e_` o�` kseol kj ` kq[ h�ej m[ ^q�l a�_` h[ v` _�` k_l j ` qoel pep
^[ ò � m[ qdt [ vpÃ� mol j mqekc� ej ml oq[ kq� _ep̂ r ppel k� [ ol r k_� dl t � ej mol sekc� ` aaêè k^v� t eqdek
d` [ hqd^[ ò �pvpq̀ j p�j [ v�] ` k` aeq�] l qd�m[ qè kqp�[ k_�̀ kseol kj ` kq[ h�pr pq[ ek[ ] eheqvÀ�

Ok` � l a� qd` � ] ` pq� m[ oqp� l a� qd` � j ` ` qekc� t [ p� [ qq̀ k_ekc� [ hl kcpe_` � l r o� q̀ [ j Ã� t dl � t ` ò
pdl t ^[ pekc� p̀ s` o[ h� ej mò ppes` � mol f̀ ^qp� [ ^ol pp� qd` � ^l kà ò k^` À� S̀ ` ekc� ^l hh̀ [ cr ` p
^l kqoe] r q̀ �ql �k[ qel k[ h�_ep̂ r ppel kp�qdol r cd�ml pq̀ op�[ k_�mò p̀ kq[ qel kp�t [ p�[ �ò [ h�ò j ek_` o�l a
qd` �pqò kcqd�l a�qd` �_` m[ oqj ` kq�[ k_�qd` �pr mml oqes` �[ ^[ _` j ê�^r hqr ò �t eqdek�l r o�q̀ [ j À�Iq�t [ p
j l qes[ qekc�ql � ] ` � pr ool r k_` _� ] v� m̀ l mh̀ �pl �m[ ppel k[ q̀ � [ ] l r q�ej mol sekc� ^[ ò � al o� t l j ` k
qdol r cd�ò p̀ [ ô dÃ�ekkl s[ qel k�[ k_�pr ocê[ h�̀ û ` hh̀ k^` À�
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@k� ekkl s[ qes` � mol f̀ ^q� mò p̀ kq̀ _� [ q� qd` � j ` ` qekc� t [ p� qd` � ej mh̀ j ` kq[ qel k� l a� [ � QRç] [ p̀ _� _eceq[ h
×DNCO` LIAR@RYØ� [ ^ol pp� pm̀ ^e[ hepq� ` k_l j ` qoel pep� p̀ osê` p� t eqdek� A[ oqp� H` [ hqd� NHS� Tor pqÀ� Td` � mol f̀ ^q
decdhecdq̀ _� [ �mo[ ^qê[ h� [ mmol [ ^d�ql �pr mml oqekc�NIBD� p̀ haçj [ k[ c` j ` kq�cr e_[ k^` � ] v�mol se_ekc�m[ qè kqp� t eqd
[ ^^` ppe] h̀Ã� ` se_` k^` ç] [ p̀ _� ò pl r ô ` p� qdol r cdl r q� qd` eo� qò [ qj ` kq� fl r ok` vÀ� Iq� t [ p� ` k^l r o[ cekc� ql � p̀ ` � dl t
_eceq[ h� ql l hp� [ k_� m[ qè kq� ` _r ^[ qel k� ^[ k� ] ` � ekq̀ co[ q̀ _� ekql � ` k_l j ` qoel pep� MCT� ^[ ò � ql � mol j l q̀ � m[ qè kq
` j ml t ` oj ` kq�[ k_�j l ò �dl hepqê�j [ k[ c` j ` kq�l a�̂ dol kê�m̀ hsê�m[ ekÀ�

@� m[ oqêr h[ ohv� j ` j l o[ ] h̀ � p̀ ppel k� t [ p� qd` � hes` hv� ae] ol e_� _` ] [ q̀ Ã� ×M` _ê[ h� M[ k[ c` j ` kq� Wehh� Sl l k� R̀ mh[ ^`
Sr oc` ov�al o�Uq̀ oek` �Ee] ol e_pØÃ�] ` qt ` ` k�Mo�O_` fekj e� [ k_�Mp�@ò aç@_e] À�Td` �_` ] [ q̀ �^l j ] ek` _�dr j l r o� t eqd
c` kr ek` hv�qdl r cdqçmol sl gekc�_ep̂ r ppel kÃ�p̀ qqekc�qd` �ql k` �` [ ohv�l k�t eqd�pl j ` �cl l _çk[ qr ò _�ol [ pqekc�aol j �Mp
@ò aç@_e] Ã�t dêd�ej j ` _e[ q̀ hv�d[ _�qd` �[ r _è k^` �̀ kc[ c` _�[ k_�h[ r cdekcÀ�

A` k` [ qd�qd` �dr j l r oÃ�dl t ` s` oÃ� t [ p� [ k�ekpecdqar h� ` umhl o[ qel k� l a�qd` � ` sl hsekc� ] [ h[ k^` � ] ` qt ` ` k� j ` _ê[ h� [ k_
pr ocê[ h� j [ k[ c` j ` kq� l a� ae] ol e_pÃ� t eqd� ] l qd� pm̀ [ g̀ op� mò p̀ kqekc� ^l j m̀ hhekc� [ ocr j ` kqp� aol j � s` ov� _eaà ò kq
m̀ opm̀ ^qes` pÀ�Td` � p̀ ppel k� m̀ oà ^qhv� ^[ mqr ò _�qd` � [ qj l pmd` ò � l a�qd` � ^l kà ò k^` � [ p� [ � t dl h̀ � ç� ekq̀ hh̀ ^qr [ hhv
pqej r h[ qekcÃ�ekq̀ o[ ^qes` Ã�[ k_�ar hh�l a�m̀ opl k[ heqvÀ�

Os` o[ hhÃ�ASFD�� � � � �t [ p�[ k�ekpmeoekc�[ k_�qdl r cdqçmol sl gekc�j ` ` qekc�qd[ q�ò ekal ô ` _�fr pq�dl t �_vk[ j ê�[ k_
a[ pqçj l sekc�l r o�pm̀ ^e[ heqv�d[ p�] ` ^l j ` À�I�h̀ aq�à ` hekc�j l qes[ q̀ _�kl q�l khv�] v�qd` �pr ocê[ h�ekkl s[ qel k�[ k_�[ ^[ _` j ê
_ep̂ r ppel kpÃ�] r q�[ hpl �] v�qd` �p̀ kp̀ �l a�pd[ ò _�[ j ] eqel k�[ j l kcpq�^hekêe[ kp�t l ogekc�ql �ej mol s` �^[ ò �al o�t l j ` k
t eqd� ^l j mh̀u� ] ` keck� cvk[ ` ^l hl cê[ h� ^l k_eqel kpÀ� Iq� t [ p� [ � moeseh̀c` � ql � ò mò p̀ kq� Wdemmp� Bol pp� [ q� pr ^d� [ k
l r qpq[ k_ekc�̂ l kà ò k^` Ã�[ k_�I�[ j �[ hò [ _v�hl l gekc�al ot [ o_�ql �k` uq�v` [ oÛp�j ` ` qekc�ek�Aoepql hÀ�
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Iks` pqekc�ek�qd` �k`uq�c` k` o[ qel k
D_r ^[ qel k�peqp�[ q�qd` �d` [ oq�l a�̀ s` ovqdekc�SBFP�_l ` pÃ�t eqd�_epqek^q�mol co[ j j ` p�al o�fr kel op�[ k_�p̀ kel o�pr oc` l kp�[ heg̀ Â

Jr kel o�M[ pq̀ o�Bh[ pp�í �[ �l k` ç_[ v�mò ç̂ l kcò pp�^l r op̀ �al o�qo[ ek` ` pÀ�Iqp��� qd�` _eqel kÃ�ek�Al o_` [ r u�qdep�S̀ mq̀ j ] ` oÃ
t ehh�t ` ĥl j ` �� � �fr kel opÀ
Rl ] l qê�Sr oc` ov�Br ooêr hr j �í �[ �l k` çv` [ o�mol co[ j j ` Ã�_` hes` ò _�t eqd�pr mml oq�aol j �Ikqr eqes` Ã�cesekc��� �BB@�CJ
à hhl t p�[ �pl he_�qd` l ò qê[ h�[ k_�q̀ ^dkê[ h�al r k_[ qel k�ek�ol ] l qç[ ppepq̀ _�pr oc` ovÀ
Dû ` hh̀ k^` �P[ qdt [ v�í �[ k�[ _s[ k^` _�qo[ ^g�al o�fr kel op�[ k_�p̀ kel opÃ�pr mml oq̀ _�] v�M` _qol kêÃ�^l s` oekc�[ k[ ql j v
[ k_�̀ k_l j ` qoel pepÃ�j ekej [ hhv�eks[ pes` �pr oc` ov�[ k_�dvpq̀ ol p̂ l mvÀ
SBFP�Bhr ] �í �al r o�qd` j ` _�p̀ ppel kp�[ �v` [ o�al o�j ` j ] ` opÃ�̀ [ ^d�h̀ _�] v�pm̀ ^e[ hepq�̀ um̀ oqpÀ

Tl c` qd` oÃ� qd` p̀ � mol co[ j j ` p� [ ò � _` peck` _� ql � pqò kcqd` k� ekq̀ oc` k` o[ qel k[ h� qo[ kpj eppel kÃ� l aà o� pqor ^qr ò _� [ k_
ò mol _r ^e] h̀ �pr ocê[ h�qo[ ekekcÃ�[ k_�] r eh_�c` kr ek` �^l j j r keqèp�l a�mo[ ^qê` �[ ol r k_�j ekej [ hhv�eks[ pes` Ã�` k_l j ` qoel pep
[ k_�ol ] l qê�pr oc` ovÀ

A[ ^gekc�ò p̀ [ ô d�[ k_�j l ] eheqv
SBFP�ep�mr qqekc�ò [ h�j l k` v�] ` dek_�qd` �pr oc` l kp�[ k_�ò p̀ [ ô d` op�l a�ql j l ool t Â

Td` �P[ qoêg�M[ _` h̀ k[ q�Ikq̀ ok[ qel k[ h�Ml ] eheqv�Fo[ kq� ý̄ � � Ã� � � °Ã�h[ r k^d` _�ek�� � � � Ã�pr mml oqp�vl r kc�ò p̀ [ ô d` op
r k_` oq[ gekc�̂ hekê[ h�l o�ò p̀ [ ô d�j l ] eheqv�[ ] ol [ _À
Td` �SBFP�R̀ p̀ [ ô d�Fo[ kq�al o�à oqeheqv�[ k_�] ` keck�r q̀ oek` �_ep̀ [ p̀ � ý̄ � � Ã� � � °Ã�^ò [ q̀ _�ek�� � � � Ã�d[ p�fr pq�] ` ` k
ek^ò [ p̀ _�qdep�v` [ o�t eqd�pr mml oq�aol j �F` _` l k�Rêdq̀ oÀ
Td` �Ŝ [ heçVehh̀ q�Poex` �̄ ý � Ã� � � °�ò t [ o_p�[ �̂ l j mh̀ q̀ _Ã�l kcl ekc�l o�mh[ kk` _�pqr _v�ek�m̀ hsê�ahl l o�_epl o_` opÀ

T[ g̀ k�ql c` qd` oÃ�qd` p̀ �[ t [ o_p�^ò [ q̀ �[ �^l d` ò kq�m[ qdt [ v�í �aol j �qo[ ekekcÃ�qdol r cd�j l ] eheqv�[ k_�ò p̀ [ ô dÃ�ql �mol f̀ ^q
_` s` hl mj ` kq�[ k_�qd` �_epp̀ j ek[ qel k�l a�ò pr hqpÀ
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�. �3

Ikkl s[ qel k�[ k_�qd` �oep̀ �l a�È j T̀ ^d
Ceceq[ h�d` [ hqd�ep� ] ` ^l j ekc� [ �^l ò �m[ oq� l a�SBFPÖp�e_` kqeqvÀ�Td` �SBFP�È j T̀ ^d�L[ ] Ã�h[ r k^d` _� [ q�qd` �P[ oep� � � � �
^l kcò ppÃ� ] ol r cdq� ql c` qd` o� ` ecdq� pq[ oqçr mp� aol j � qd` � _eceq[ h� d` [ hqd� [ k_� @I� ` ^l pvpq̀ j � al ^r p̀ _� l k� cvk` ^l hl cê
pr oc` ovÀ
Ar eh_ekc� l k�qd[ q�h[ r k^dÃ�p̀ s` o[ h�mol f̀ ^qp�[ ò �kl t �ek�qd` �mem̀ hek` Â�qd` �aeopq�È j T̀ ^d�T[ hgp�` s` kqÃ�[ �^r o[ q̀ _�se_` l
he] o[ ov�l a�pr ocê[ h�[ k_�` _r ^[ qel k[ h�ò pl r ô ` pÃ�[ k_�[ �k` t �SBFP�j l ] eh̀ �[ mm�ql �ej mol s` �[ ^^` pp�ql �pl ^è qv�ekal oj [ qel k
[ k_�qo[ ekekcÀ�Td` �r k_` ohvekc�cl [ h�ep�ql �d` hm�pr oc` l kp�r k_` opq[ k_� [ k_� [ _l mq�k` t �_eceq[ h� [ k_�@I�ql l hp�p[ à hv� [ k_
` aà ^qes` hvÀ

M` j ] ` opdemÃ�cl s` ok[ k^` �[ k_�[ �t e_` �ekpqeqr qel k[ h�k` qt l og
SBFP�j ` j ] ` opdem�[ r ql j [ qê[ hhv�ek^hr _` p�DSFD�j ` j ] ` opdemÄ�pm̀ ^eaê�[ oo[ kc` j ` kqp�t eqd�SDRFS�[ ò �^r oò kqhv�ek
_` s` hl mj ` kqÃ�[ k_�j ` j ] ` op�] ` k` aeq�aol j �mò à ò kqe[ h�o[ q̀ p�al o�P[ oēp°�S[ kqu�È j j ` pÀ
A` dek_�qd` �p̂ ` k` pÃ�qd` �pl ^è qv�or kp�l k�` ecdq�[ ^qes` �^l j j eppel kpÃ�^l s` oekc�^[ ò �l oc[ kep[ qel kÃ�ekeqe[ h�[ k_�^l kqekr ekc
` _r ^[ qel kÃ� p̂ è kqeaê� ò p̀ [ ô dÃ� ^l oml o[ q̀ � ò h[ qel kpÃ� ekpqeqr qel k[ h� ò h[ qel kpÃ� k[ qel k[ h� [ k_� ekq̀ ok[ qel k[ h� k` qt l ogpÃ
ekkl s[ qel k�[ k_�ol ] l qê�pr oc` ovÃ�[ k_�̂ l j j r kê[ qel kÀ
SBFP�[ hpl �j [ ekq[ ekp�^hl p̀ �qè p�t eqd�[ �] ol [ _�o[ kc` �l a�p̂ è kqeaê�pl ^è qèp�[ k_�ekpqeqr qel kpÃ�ek^hr _ekc�BNFOEÃ�EEDRÃ
SIEDMÃ�@FOEÃ�BNP�FOçFMÃ�qd` �@̂[ _uj è �_` �Bdeor ocèÃ�DSFDÃ�SDRFSÃ�EIFOÃ�SE� HÃ�@RSçCFOSÃ�BP@MÃ�H@S�[ k_
INB@À

Ar eh_ekc�[ �ao[ k^l mdl k` �[ k_�Dr ol m̀ [ k�k` qt l og
Ikq̀ ok[ qel k[ h� ^l hh[ ] l o[ qel k� ò j [ ekp� [ �pqo[ q̀ cê�moel oeqvÀ�SBFP�d[ p�peck` _� ^l hh[ ] l o[ qel k� [ cò ` j ` kqp� t eqd� p̂ è kqeaê
pl ^è qèp� ek� L̀ ] [ kl kÃ�A` hcer j Ã�St eqx̀ oh[ k_� [ k_�Ml ol ^^l Ã� t eqd�ar oqd` o� [ cò ` j ` kqp� ` um̀ ^q̀ _� pl l kÀ�@�_` _ê[ q̀ _
ao[ k^l mdl k` �p̀ ppel k�[ q�qd` �[ kkr [ h�^l kcò pp�^l kqekr ` p�ql �pqò kcqd` k�` û d[ kc` �] ` qt ` ` k�k[ qel k[ h�[ k_�ekq̀ ok[ qel k[ h
^l j j r keqèpÀ
Ll l gekc� [ d` [ _Ã�SBFP� [ ej p�ql �_` ` m̀ k�eqp�ao[ k^l mdl k` � [ k_�Dr ol m̀ [ k�k` qt l ogÃ�pd[ ò � ] ` pq�mo[ ^qê` �ek� j ekej [ hhv
eks[ pes` �[ k_�ol ] l qê�pr oc` ovÃ�[ k_�ò ekal ô ` �eqp�̂ l hh[ ] l o[ qel k�t eqd�DSFD�[ k_�qd` �] ol [ _` o�Dr ol m̀ [ k�̂ l j j r keqvÀ
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Td` � � � qd� N[ qel k[ h� Bl kcò pp� l a� SDFeÃ� Iq[ he[ k� Sl ^è qv� l a� Fvk[ ` ^l hl cv� Dk_l p̂ l mvÃ� t ehh� ] `
dl pq̀ _� ek� Rl j ` � aol j � � � � ql � � � � S` mq̀ j ] ` o� � � � � À� Td` � ` s` kq� [ ej p� ql � ò ah̀ ^q� qd` � o[ me_
` sl hr qel k�l a�cvk[ ` ^l hl cê [ h�` k_l p̂ l mv�[ k_�eqp�col t ekc�ol h̀ �[ p�[ �qor ` �pq[ k_[ o_�l a�^[ ò À�@q
qd` �p[ j ` �qej ` Ã�[ oqeaê e[ h�ekq̀ hhec` k^` �¯@I°�ep�` j ` ocekc�[ p�[ �pqo[ q̀ cê �[ hhv�ek�pr mml oqekc�^hekê [ h
_` ^epel kçj [ gekcÃ� l mqej epekc� _e[ ckl pqê � [ k_� qd` o[ m̀ r qê � m[ qdt [ vpÃ� [ k_� ej mol sekc� m[ qè kq
l r q̂ l j ` pÀ�Tl _[ vÖp�cvk[ ` ^l hl cê [ h�pr oc` ov�ep�ek^ò [ pekchv�l oè kq̀ _�ql t [ o_�qd` o[ m̀ r qê �_` ç
` p̂ [ h[ qel kÃ� t eqd� qd` � cl [ h� l a� ò _r ^ekc� pr ocê [ h� eks[ pes` k` pp� [ k_� m̀ opl k[ hepekc� qò [ qj ` kqp
] [ p̀ _� l k�pl he_� p̂ è kqeaê � ` se_` k^` � [ k_� [ � j r hqe_ep̂ emhek[ ov� [ pp̀ ppj ` kqÀ�Td` �ekq̀ co[ qel k� l a
[ _s[ k^` _� ` k_l p̂ l mv� [ k_� [ oqeaê e[ h� ekq̀ hhec` k^` � l m̀ kp� k` t � dl oexl kpÂ� aol j � [ r ql j [ q̀ _
ekqo[ l m̀ o[ qes` � ej [ c` � [ k[ hvpep� [ k_� pr ocê [ h� l r q̂ l j ` � mò _ê qel k� ql � [ _s[ k^` _� mh[ kkekc� l a
^l kp̀ os[ qes` �[ k_�à oqeheqvçmò p̀ osekc�[ mmol [ ^d` pÀ�

Bl kcò pp�Pò pe_` kqpÂ�
Pol aÀ�@kk[ �E[ cl qqeÃ�Pol aÀ�Eo[ k^` p̂ l �E[ ka[ ke

SDFe�Pò pe_` kqÂ�
Pol aÀ�@h] ` oql �M[ qq̀ e

El o�j l ò �ekal oj [ qel kÂ�
p̀ cò q̀ oe[ ª p̀ cel khek` Àeq

Bl kcò pp�t ` ] peq̀ Â�dqqmpÂ��t t t Àp̀ ce� � � � Àeq��
S^è kqeaê �Pol co[ j j ` Â�dqqmpÂ��pphÀ] hr ` s` kqpÀeq�` s` kql À[ pmË̀ sIC* � � ¦ ICj * � � � �
@] pqo[ ^q�Sr ] j eppel kÂ�dqqmpÂ��pphÀ] hr ` s` kqpÀeq�[ ] pqo[ ^qÀ[ pmË̀ sIC* � � ¦ ICj * � � � �

https://www.segi2026.it/
https://www.segi2026.it/
https://ssl.bluevents.it/evento.asp?evID=64&IDm=997
https://ssl.bluevents.it/abstract.asp?evID=64&IDm=1002%20


Ik�[ __eqel k�ql �] ` ekc�[ �mdvpêe[ kÃ�d` �t [ p�[ hpl �[ �j ` kql oÃ�ò p̀ [ ô d` oÃ�[ k_�ekpmeò oÀ�Td` �^l r op̀ p�ek�j êol pr oc` ov�d`
l oc[ kep̀ _� [ q� qd` � B` kqò � l a� Sr ocê[ h� T̀ ^dkl hl cv� ek� L̀ r s` kÃ� A` hcer j Ã� ek� qd` � h[ q̀ � p̀ s` kqèp� t ` ò � h̀ c` k_[ ovÀ
@aq̀ ot [ o_pÃ� Sq̀ md[ k� l m̀ k` _� [ � moes[ q̀ � IVE� ^` kqò � r k_` o� qd` � r j ] ò hh[ � l a� qd` � LIED� ekpqeqr qel kÀ� Ŝ è k^` � [ k_
ekkl s[ qel k�d[ s` �[ ht [ vp�cr e_` _�dej �ql �mr pd�qd` �] l r k_[ oèp�[ k_�ej mol s` �dep�̂ hekê[ h�mo[ ^qê` �[ k_�m[ qè kq�̂ [ ò À�
 To[ ekekc� [ k_� ` _r ^[ qel kÃ�qo[ kpà ooekc�dep�gkl t h̀ _c` � t eqdl r q� [ kv�d` peq[ qel k� [ k_� t eqd�m[ qè k^` � [ k_�gek_k` ppÃ
t ` ò �qd` �` kcek` p�al o�qd` �kr j ` ol r p�^l r op̀ p�[ k_�^l kcò pp̀ p�d` �l oc[ kep̀ _�ek�qd` �aèh_�l a�ò mol _r ^qes` �j ` _êek`
[ k_�j ekej [ hhv�eks[ pes` �pr oc` ovÀ�H` �t [ p�ces` k�qd` �j l pq�mò pqecel r p�Hl kl o[ ov�M` j ] ` opdem�l a�qd` �DSFD�ek�� � � � À��
�
Weqd�j l ò �qd[ k�l k` �dr k_ò _�p̂ è kqeaê�mr ] hê[ qel kp�[ k_�_` ^[ _` p�l a�_` _ê[ qel k�t eqdek�ekq̀ ok[ qel k[ h�[ ppl ^e[ qel kpÃ
d` �h̀ aq�[ �h[ pqekc�ej m[ ^q�l k�c` k` o[ qel kp�l a�_l ^ql op�[ k_�l k�qdl r p[ k_p�l a�a[ j ehèp�t dl �t ` ò �[ ] h̀ �ql �` um̀ oè k^`
dl m̀ �[ k_�d[ mmek` pp�qd[ kgp�ql �dep�t l ogÀ �
�
Tdl p̀ �t dl �gk` t �dej �ò j ` j ] ` o�dej �kl q�l khv�al o�dep�` û ` mqel k[ h�` um̀ oqep̀ �] r q�[ hpl �al o�dep�_oes` Ã�sepel kÃ�[ k_
t [ oj �̂ l j j eqj ` kq�ql �m[ qè kqp�[ k_�̂ l hh̀ [ cr ` pÀ�
�
Hep�h̀ c[ ^v�hes` p�l k�ek�qd` �p̂ è k^` �d` �d` hm̀ _�pd[ m̀ Ã�ek�qd` �hes` p�d` �d` hm̀ _�^ò [ q̀ Ã�[ k_�ek�qd` �m̀ l mh̀ �d` �ekpmeò _À
Or o�̂ l j j r keqv�d[ p�hl pq�eqp�F` kqh̀ j [ k�[ k_�[ �F` kqh̀ �M[ kÀ �
�
Sq̀ md[ k�t ehh�] ` �j epp̀ _Ã�[ k_�dep�m[ ppekc�[ aà ^qp�r p�_` ` mhvÃ�] r q�qd` �oêdk` pp�[ k_�s[ hr ` �t ` �c[ ek` _�aol j �qdl p̀
ekq̀ kp̀ �j l j ` kqp�pd[ ò _�t eqd�Sq̀ md[ k�t ehh�ò j [ ek�moê` h̀ ppÀ�
�
Weqd�hl s` Ã�Rr _e�
�
�
Co�Rr _e�B[ j ml �
M` j ] ` o�l a�qd` �Al [ o_�l a�Ceò ^ql opÃ�Dr ol m̀ [ k�Sl ^è qv�al o�Fvk[ ` ^l hl cê[ h�Dk_l p̂ l mv

�. �5
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Weqd� _` ` m� ò pm̀ ^q� [ k_� p[ _k` ppÃ� t ` � ] e_� a[ ò t ` hh� ql � CoÀ� Sq̀ md[ k� Fl o_qpÃ
dl kl o[ ov� j ` j ] ` o� l a� qd` � Dr ol m̀ [ k� Sl ^è qv� al o� Fvk[ ` ^l hl cê[ h� Dk_l p̂ l mv
D̄SFD°Ã�t dl �m[ pp̀ _�[ t [ v�l k�M[ v�� � Ã�� � � � À�
�
CoÀ�Fl o_qp�t [ p�[ �mel k` ` o�ek�ò mol _r ^qes` �j ` _êek` �[ k_�pr oc` ovÃ�[ k_�l k` �l a�qd`
al r k_` op�l a�j l _` ok�à oqeheqv�^[ ò �ek�A` hcer j À�H` �mh[ v` _�[ �g̀ v�ol h̀ �ek�qd` �] eoqd�l a
qd` �aeopq�IVE�] [ ] v�ek�A` hcer j �ek��� � � �[ k_�al r k_` _�qd` �L̀ r s` k�Ikpqeqr q̀ �al o�È oqeheqv
¦ � Dj ] ovl hl cv� L̄IED°� ek� �� � � Ã� t d` ò � d` � ò j [ ek` _� p̂ è kqeaê� _eò ^ql o� r kqeh� dep
_` [ qdÀ�
�
Tdol r cdl r q� dep� ej mò ppes` � ^[ ò ` oÃ� d` � ^l j ] ek` _� j ` _ê[ h� ` û ` hh̀ k^` � t eqd
ekkl s[ qel k� [ k_� dr j [ keqvÀ� H` � c[ ek` _� ekq̀ ok[ qel k[ h� ò ^l ckeqel k� al o� dep� t l og� ek
j ekej [ hhv� eks[ pes` � à oqeheqv� pr oc` ov� [ k_� al o� qd` � _` s` hl mj ` kq� l a� qo[ kps[ cek[ h
dv_ol h[ m[ ol p̂ l mv�í �[ �q̀ ^dkenr ` �qd[ q�t [ p�[ mmhè_�[ k_�pqr _è_�t l oh_t e_` À�Weqd
qdep�q̀ ^dkenr ` Ã�d` � t [ p�qd` �aeopq� l k` �ql �sepr [ hep̀ � [ k_�ò ^l o_�qd` � ] ` [ r qv� l a�qd`
kl oj [ h�l sr h[ ql ov�mol ^` ppÀ �
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M` _ê [ h�Tò [ qj ` kq�l a�Ee] ol e_pÂ�EIFO�A` pq�Po[ ^qê ` �Fr e_[ k^` �
Ce[ x�I�` q�[ h
Ikq�J�Fvk` ^l h�O] pq̀ qÀ�� � � � À��COIÂ �� À�� � � �efcl À� � � � � À �

Tdep� Fr e_` hek` � mol se_` p� [ � ^l kq̀ j ml o[ ov� ao[ j ` t l og� al o� j ` _ê [ h� j [ k[ c` j ` kq� al o� r q̀ oek` � ae] ol e_p� [ k_� decdhecdqp� qd`
` um[ k_ekc�ol h̀ � l a� l o[ h�FkRH� [ kq[ cl kepqp�ek� [ __eqel k�ql �qd` �k` ` _�al o�ek_ese_r [ hep̀ _�^[ ò � [ ^^l o_ekc�ql �pvj mql j [ ql hl cvÃ
à oqeheqv�[ pmeo[ qel kp�[ k_�qò [ qj ` kq�cl [ hpÀ���
�
Ij mol sekc�D[ ohv�C` q̀ ^qel k�[ k_�B[ ò �P[ qdt [ vp�al o�Uq̀ oek` �Ee] ol e_p�ek�Dkch[ k_�
Dg` ^de�BÃ
Rl v[ h�Bl hh̀ c` �l a�O] pq̀ qoêe[ kp�[ k_�Fvk[ ` ^l hl cepqp� R̄BOF°Ã�Pl peqel k�Sq[ q̀ j ` kq� J̄[ kr [ ov�� � � � °�
dqqmpÂ��t t t Àô l cÀl ocÀr g�j ` _e[ �m� l m� _qx�ej mol sekcç̀ [ ohvç_` q̀ ^qel kç[ k_ç̂ [ ò çm[ qdt [ vpçal oçr q̀ oek` çae] ol e_pçekç̀ kch[ k_Àm_a�

Td` �RBOF�^[ hhp�al o�` [ ohè o�_e[ ckl pep�[ k_�pqò [ j hek` _�^[ ò �m[ qdt [ vp�al o�t l j ` k�t eqd�r q̀ oek` �ae] ol e_pÃ�` j md[ pepekc�qej ` hv
[ ^^` pp�ql �r hqo[ pl r k_Ã�pm̀ ^e[ hepq�ò à oo[ h�[ k_�j ekej [ hhv�eks[ pes` �qò [ qj ` kq�ql �ò _r ^` �_` h[ vpÃ�ej mol s` �l r q̂ l j ` p�[ k_�[ __ò pp
d` [ hqd�ek` nr [ heqè pÀ�Td` �ò ^l j j ` k_[ qel kp�pr mml oq�` [ ohè o�ekq̀ os` kqel kÃ�cò [ q̀ o�[ ^^` pp�ql � j ekej [ hhv�eks[ pes` �pr oc` ov�[ k_
ej mol s` _�j r hqe_ep̂ emhek[ ov�^[ ò �al o�t l j ` k�t eqd�pvj mql j [ qê �ae] ol e_pÀ�

Fvk` ^l hl cê �Sr oc` ov�al o�A` keck�Cep̀ [ p̀ Â�Pò p̀ osekc�R̀ mol _r ^qes` �Pl q̀ kqe[ h�
Tr h[ k_e�T�` q�[ hÀ�
Ikq�J�Fvk` ^l h�O] pq̀ qÀ�� � � � ��COIÂ �� À�� � � �efcl À� � � � � �

Tdep� [ oqê h̀ � mol se_` p� ò ^l j j ` k_[ qel kp� l k� à oqeheqvçmò p̀ osekc� pr oc` ov� al o� ^l j j l k� ] ` keck� cvk[ ` ^l hl cv� ^l k_eqel kp
ek^hr _ekc�ae] ol e_pÃ�` k_l j ` qoel pepÃ�[ _` kl j vl pep�[ k_�ekqo[ r q̀ oek` �m[ qdl hl cvÀ�Tdep�cr e_` hek` �[ _sl ^[ q̀ p�al o�à oqeheqvç̂ l kp̂ el r p
j ` qdl _p�[ k_�j ` qê r hl r p�pr ocê [ h�q̀ ^dkenr ` pÃ�ql �mò p̀ os` �ò mol _r ^qes` �ar k^qel k�t d` ò �ml ppe] h̀ À�

DSFD�Fl l _�Po[ ^qê ` �R̀ ^l j j ` k_[ qel kpÂ�P[ oq�� �ê�@] _l j ek[ h�Mvl j ` ^ql j v�
S[ oe_l c[ k�D�` q�[ hÀ
E[ ^qp�Vè t p�Vep�O] FvkÀ�� � � � Ä�� Â� � � ê� � � À��COIÂ �� À� � � � � �EVVOÀ�� À� À� � � �

Tdep� h[ k_j [ og� DSFD� Fl l _� Po[ ^qê ` � R̀ ^l j j ` k_[ qel k� mol se_` p� ` se_` k^` ç] [ p̀ _� cr e_[ k^` � l k
[ ] _l j ek[ hÃ� h[ m[ ol p̂ l mê � [ k_� ol ] l qê � j vl j ` ^ql j vÃ� ` pq[ ] hepdekc� [ � r kes` op[ h� pq[ k_[ o_� l a� ^[ ò � t d` ò
mo[ ^qê ` �d[ p�s[ oè _�pl �t e_` hvÀ�Tdep�cr e_` hek` �` k^l j m[ pp̀ p�mò çl m̀ o[ qes` �mh[ kkekcÃ�^hl pr ò �q̀ ^dkenr ` pÃ
pm̀ ^ej ` k�ò qoè s[ h�[ k_�[ _d` pel k�mò s` kqel kÀ�Td` v�a[ ^eheq[ q̀ �qd` �k[ sec[ qel k�l a�^[ ò �qd[ q�^[ k�] ` �^l j mh̀ u
[ k_�^d[ hh̀ kcekc�[ k_�pdl r h_�] ` �` pp̀ kqe[ h�ò [ _ekc�al o�[ hh�pr oc` l kp�eksl hs` _�ek�ae] ol e_�^[ ò À��

DSFD�Fl l _�Po[ ^qê ` �R̀ ^l j j ` k_[ qel kpÂ�P[ oq�� �ê�Hvpq̀ ol p̂ l mê �Mvl j ` ^ql j v�
Bh[ og�TJ�` q�[ hÀ�
E[ ^qp�Vè t p�Vep�O] FvkÀ�� � � � Ä�� Â� � � ê� � � À��COIÂ �� À� � � � � �EVVOÀ�� À� À� � � �
�
Weqd� [ � al ^r p� l k� dvpq̀ ol p̂ l mê � j vl j ` ^ql j vÃ� qdep� cr e_` hek` � mol se_` p� mo[ ^qê [ h� ò ^l j j ` k_[ qel kp� l k
m[ qè kq� p̀ h̀ ^qel kÃ� mò l m̀ o[ qes` � l mqej ex[ qel kÃ� ahr e_� j [ k[ c` j ` kqÃ� pr ocê [ h� q̀ ^dkenr ` p� [ k_� j l ò À� Ik
[ __eqel k� ql � m[ oq� �Ã� eq� mol se_` p� qd` � aeopq� DSFD� ^l j mò d` kpes` � cr e_[ k^` � l k� r q̀ or pç̂ l kp̀ osekc� ae] ol e_p
pr oc` ovÀ��
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Td` �Ij ml oq[ k^` �l a�qd` �Pp̀ r _l ^[ mpr h̀ �ek�qd` �M[ k[ c` j ` kq�l a�Uq̀ oek` �Mvl j [
Br ] l ç@] ` oq�M�` q�[ hÀ
Ikq�J�Fvk` ^l h�O] pq̀ qÀ�� � � � À��COIÂ �� À�� � � �efcl À� � � � � �

Tdep�ò sè t �decdhecdqp�qd` �] el hl cê [ h�ej ml oq[ k^` �l a�qd` �mp̀ r _l ^[ mpr h̀ �ek�ae] ol e_�pr oc` ovÃ�al o�ej mol s` _�l r q̂ l j ` p�ek^hr _ekc
qeppr ` �d` [ hekc�[ k_�ò pql o[ qel k� l a�ò mol _r ^qes` �ar k^qel k�_r oekc� j vl j ` ^ql j vÀ�Tdol r cd�[ � ò sè t � l a�qd` �^r oò kq�` se_` k^` Ã
qdep�m[ m̀ o�pr mml oqp�ekqo[ ^[ mpr h[ o�j vl j ` ^ql j v�ql �l mqej ep̀ �qd` p̀ �l r q̂ l j ` pÀ�

Or q̂ l j ` p�l a�L[ m[ ol p̂ l mê �Mvl j ` ^ql j v�al o�L[ oc` �[ k_�Hecdçl o_` o�Ee] ol e_p�
M^Mr oo[ v�R�` q�[ hÀ�
J�O] pq̀ q�Fvk[ ` ^l hÀ�� � � � À��COIÂ �� À�� � � �� �� � � � �� À� � � � À� � � � � � �  ��

Tdep�mol pm̀ ^qes` � p̀ osê ` � ` s[ hr [ qel k�_` j l kpqo[ q̀ p�qd[ q�^l j mh̀ u�h[ m[ ol p̂ l mê � j vl j ` ^ql j v�^[ k� ] ` �p[ à hv�m̀ oal oj ` _�ek
pm̀ ^e[ hepq� ^` kqò p� t eqd� [ mmol moe[ q̀ � ` um̀ oqep̀ Ã� pr mml oqekc� ` um[ k_ekc� [ ^^` pp� ql � j ekej [ hhv� eks[ pes` � pr oc` ov� al o� qd`
j [ k[ c` j ` kq�l a�ae] ol e_pÀ

Pò l m̀ o[ qes` �R̀ hr cl heu�Bl j ] ek[ qel k�Td` o[ mv�ek�L[ m[ ol p̂ l mê �Mvl j ` ^ql j v�
V[ k_` oj l h̀ k�A�` q�[ hÀ�
@ô d�Fvk` ^l h�O] pq̀ qÀ�� � � � À�COIÂ �� À�� � � �p� � � � � ç� � � ç� � �� � ç� À �

Tdep� m[ m̀ o� mol se_` p� qd` � aeopq� ^hekê [ h� ` se_` k^` � qd[ q� ò hr cl heu� ^l j ] ek[ qel k� qd` o[ mv� ^[ k� l mqej ep̀ � m[ qè kqp� t eqdl r q
^l j mol j epekc�pr ocê [ h�mh[ k` pÃ�[ hhl t ekc�al o�cl l _�pvj mql j �^l kqol h�t dehpq�[ t [ eqekc�pr oc` ovÀ��

Ee] ol e_p�[ k_�È oqeheqvÂ�Dsl hr qel k�l a�Po[ ^qê ` �[ k_�Er qr ò �Or qhl l g�
Rl ] ` oqp�R�` q�[ hÀ
TOFÀ�� � � � À�COIÂ �� À�����ql cÀ� � � � � �

Tdep�^l j mò d` kpes` �ò sè t �mol se_` p�[ k�r mçql ç_[ q̀ �pr j j [ ov�l a�` se_` k^` �l k�_e[ ckl pepÃ�j ` _ê [ h�[ k_�pr ocê [ h�j [ k[ c` j ` kq
ek�[ __eqel k�ql �mò ck[ k^v�[ k_�[ ppepq̀ _�ò mol _r ^qes` �q̀ ^dkl hl cè p�al hhl t ekc�j vl j ` ^ql j vÀ�Iq�[ hpl �decdhecdqp�qd` �ej ml oq[ k^`
l a�[ k�ek_ese_r [ hep̀ _�[ mmol [ ^dÃ�t dehpq�ò ^l ckexekc�qd` �k` ` _�al o�decd` oçnr [ heqv�` se_` k^` �ql �cr e_` �^hekê [ h�_` ^epel k�j [ gekcÀ��

Bl çl ^^r oò k^` �l a�` k_l j ` qoel pep�[ k_�r q̀ oek` �ae] ol e_pÂ�[ �pvpq̀ j [ qê �ò sè t �[ k_�j ` q[ ç[ k[ hvpep�
Eel ò �@�` q�[ hÀ
Td` �L[ k^` q�` Bhekê [ hM` _êek` �� � � � Ä� � Â��� � � �� ��COIÂ��� À��� �� �fÀ̀^hekj À� � � � À��� � � �� �

Tdep� pvpq̀ j [ qê � ò sè t � [ k_� j ` q[ ç[ k[ hvpep� mol se_` � ` se_` k^` � pr mml oqekc� [ k� ` me_` j el hl cê [ h� [ ppl ^e[ qel k� ] ` qt ` ` k
` k_l j ` qoel pep�[ k_�r q̀ oek` �ae] ol e_pÀ�Iq�_` j l kpqo[ q̀ p�qd[ q�t l j ` k�t eqd�` k_l j ` qoel pep�d[ s` �[ �qdò ` çql �q̀ kal h_�decd` o�l __p�l a
ae] ol e_p�^l j m[ ò _�t eqd�^l kqol hpÀ�Iq�pr cc` pqp�qd[ q�^hekê [ h�[ t [ ò k` pp�l a�qdep�[ ppl ^e[ qel k�ep�^or ^e[ h�ql �l mqej ex` �] l qd�m[ qè kq
j [ k[ c` j ` kq�[ k_�pdl oqç�[ k_�hl kcçq̀ oj �t l j ` kÛp�d` [ hqd�l r q̂ l j ` pÀ�

El hhl t ekc�qd` �NOSDÂ�t d` k�pr ocê [ h�` sl hr qel k�l r qm[ ^` p�qd` �` se_` k^` À�
Kd[ x[ he�S�` q�[ hÀ�
E[ ^qpÃ�Vè t p�¦ �Vepel k�ek�O] FvkÀ � � � � Ä�� �̄ °Â� � ê� � À��COIÂ �� À� � � � � �EVVOÀ� � � � À� � � À �

Tdep�` _eql oe[ h�` umhl ò p�qd` �` sl hr qel k�l a�j ekej [ hhv�eks[ pes` �^l hl ò ^q[ h�pr oc` ov�al o�` k_l j ` qoel pep�qdol r cd�qd` �h̀ kp�l a �N[ qr o[ h
Ooeaê ` �Sm̀ ^ej ` k�Duqo[ ^qel k�¯NOSD°Ã�mò p̀ kqekc�eq�[ p�[ �ò aek` j ` kq�l a�[ k�[ hò [ _v�` pq[ ] hepd` _�pr ocê [ h�m[ qdt [ v�[ ej ` _�[ q
ò _r ^ekc�[ ] _l j ek[ h�t [ hh�qo[ r j [ �t deh̀ �j [ ekq[ ekekc�qd` �moek^emh̀ p�l a�o[ _ê [ h�_ep̀ [ p̀ �` û epel k�[ k_�ar k^qel k[ h�mò p̀ os[ qel kÀ�Iq
mol se_` p�[ k�ej ml oq[ kq�m̀ opm̀ ^qes` �l k�qd` �ekq̀ co[ qel k�l a�ekkl s[ qel k�ekql �^l j mh̀ u�` k_l j ` qoel pep�pr oc` ovÀ��
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Pl pql m̀ o[ qes` � [ k_�Ll kcçq̀ oj �Or q̂ l j ` p� l a�N` os` çpm[ oekc�S` cj ` kq[ h� R̀ ^q[ h� R̀ p̀ ^qel k� [ k_
Bl j mh̀ q̀ �Nl _r h[ o�R̀ p̀ ^qel k�
Kò kq̀ h�H�` q�[ hÀ
E[ ^qp�Vè t p�Vep�O] FvkÀ�� � � � Ä�� Â� � ê�� � À

@� ò qol pm̀ ^qes` � pekch̀ � ^` kqò � pqr _v� ^l j m[ oekc� ^l j mh̀ q̀ � kl _r h[ o� ò p̀ ^qel k� t eqd� k` os` � pm[ oekc� p̀ cj ` kq[ h� ò p̀ ^qel k� ek
t l j ` k� t eqd� ò ^q[ h� ` k_l j ` qoel pepÀ� Iq� pr mml oqp� [ � q[ ehl ò _� pr ocê [ h� [ mmol [ ^d� ql � ^l hl ò ^q[ h� ` k_l j ` qoel pepÃ� t eqd� j r ^l p[ ç
pm[ oekc�^l j mh̀ q̀ �kl _r h[ o�ò p̀ ^qel k�l aà oekc�` nr es[ h̀ kq�pvj mql j �^l kqol hÃ�t eqd�ej mol s` _�ml pqçl m̀ o[ qes` �] l t ` h�ar k^qel kÀ�

Eeopq�Aeoqd�R[ q̀ p�@aq̀ o�Sr ocê [ hhv�V` oeaè _�Sr ] qvm̀ p�l a�Dk_l j ` qoel pep�
Tr l j ek` k�@�` q�[ h
È oqeheqv�[ k_�Sq̀ oeheqvÀ�� � � � Ä�� � Â� � � ê� � � À�

@�k[ qel k[ h�ò cepqov�pqr _v� l a�[ hj l pq��� Ã� � � � t l j ` k�mol se_ekc�s[ hr [ ] h̀ �mol ckl pqê �ekal oj [ qel k� l k� ò mol _r ^qes` � l r q̂ l j ` p
[ aq̀ o� pr ocê [ hhv� ^l kaeoj ` _� ` k_l j ` qoel pepÃ� ò ^l ckexekc� qd` � ekahr ` k^` � l a� _ep̀ [ p̀ � pr ] qvm̀ � [ k_� j [ q̀ ok[ h� [ c` � l k� à oqeheqv
l r q̂ l j ` pÀ� Iq�mol se_` p�s[ hr [ ] h̀ �ekal oj [ qel k�al o�^l r kp̀ hhekc� t l j ` k� ò c[ o_ekc�qd` eo� ò mol _r ^qes` �ml q̀ kqe[ hÃ�ek� [ __eqel k�ql
ò eq̀ o[ qekc�qd` �ej ml oq[ k^` �l a�` [ ohv�_e[ ckl pep�[ k_�ek_ese_r [ hep̀ _�j [ k[ c` j ` kq��

Dk_l j ` qoel pepÂ�ÖF[ j ` ç̂ d[ kcekcÖ�N` t �T̀ pqp�M[ v�Sm̀ ` _�Um�Ce[ ckl pep�ek�Poej [ ov�B[ ò �
Wep̀ �JÀ
AMJÀ�� � � � Ä� � � Ầ�� � � �� À�

NIBD� d[ p� ò ^l j j ` k_` _� qd` � ekqol _r ^qel k� l a� qt l � kl kçeks[ pes` � _e[ ckl pqê � q̀ ^dkl hl cè p� ql � ^l j mh̀ q̀ j ` kqÃ� o[ qd` o� qd[ k
ò mh[ ^` �` uepqekc�_e[ ckl pqê �m[ qdt [ vp�al o�t l j ` k�t eqd�pr pm̀ ^q̀ _�` k_l j ` qoel pepÀ�Td` p̀ �q̀ pqp�Dk_l pr ò �[ k_�Dk_l q̀ pq�d[ s`
qd` �ml q̀ kqe[ h�ql �^l kqoe] r q̀ �ql t [ o_p�ò _r ^ekc�qd` �_e[ ckl pqê �_` h[ vp�ek�` k_l j ` qoel pep�ek�[ __eqel k�ql �ò _r ^ekc�qd` �ò he[ k^` �l k
_e[ ckl pqê �h[ m[ ol p̂ l mvÀ��

@oqeaê e[ h�Ikq̀ hhec` k^` êDkd[ k^` _�MRI�R[ _el j ê p�al o�Cep̂ oej ek[ qekc�@̂qes` �[ k_�Ee] ol qê �L` pel kp
ql �Sr mml oq�Td` o[ m̀ r qê �C` ^epel k�M[ gekc�ek�C` ` m�Dk_l j ` qoel pep�
P` hr pl �SÃ�Lr ^e_e�VÃ�Ce�Fel s[ kke�MBÃ�` q�[ hÀ
Jl r ok[ h�l a�Mekej [ hhv�Iks[ pes` �Fvk` ^l hl cvÀ�� � � � Ä� � Â� � � ê� � � À�COIÂ��� À�� �� �fÀfj ecÀ� � � � À�� À� � � À�

�Tdep�ekkl s[ qes` �pqr _v�` umhl ò _�qd` �r p̀ �l a�[ oqeaêe[ h�ekq̀ hhec` k^` Ã�MRI�o[ _el j êp�[ k_�j [ ^dek` �h̀ [ okekc�ql �^d[ o[ ^q̀ oep̀ �_` ` m
ekaehqo[ qekc� ` k_l j ` qoel pep� C̄ID°� ] ` al ò � pr oc` ovÀ� Upekc� nr [ kqeq[ qes` � MRI� à [ qr ò pÃ� ^l j ] ek` _� t eqd� co[ mdç] [ p̀ _� ej [ c`
[ k[ hvpepÃ� qd` � [ r qdl op� _` s` hl m̀ _� j [ ^dek` � h̀ [ okekc� j l _` hp� ^[ m[ ] h̀ � l a� _eaà ò kqe[ qekc� [ ^qes` � aol j � ae] ol qê � ` k_l j ` qoel qê
h̀ pel kp� t eqd� [ � ] [ h[ k^` _� [ ^^r o[ ^v� l a� � � À� « À� Td` � j l _` hp� [ hpl � _` j l kpqo[ q̀ _� mol j epekc� m̀ oal oj [ k^` � ek� mò _êqekc� m[ ek
md` kl qvm̀ pÃ�[ ^dè sekc�r m�ql �� � « �] [ h[ k^` _�[ ^^r o[ ^v�al o�^dol kê �m̀ hsê �m[ ekÀ�

Td` � [ ] eheqv� ql � _epqekcr epd� ] el hl cê [ hhv� [ ^qes` � aol j � mò _l j ek[ kqhv� ae] ol qê � h̀ pel kp� mò l m̀ o[ qes` hv� ^l r h_� d[ s` � ej ml oq[ kq
qd` o[ m̀ r qê � ej mhê [ qel kpÀ� Ee] ol qê � h̀ pel kp� [ ò � c` k` o[ hhv� h̀ pp� ò pml kpes` � ql � dl oj l k[ h� qd` o[ mv� [ k_� l aq̀ k� ò nr eò � j l ò
^l j mh̀ u�pr oc` ovÃ�t d` ò [ p�[ ^qes` �h̀ pel kp�j [ v�] ` �j l ò �[ j ` k[ ] h̀ �ql �j ` _ê [ h�j [ k[ c` j ` kqÀ�@hqdl r cd�hej eq̀ _�] v�eqp�pekch̀ ç
^` kqò �_` peck�[ k_�qd` �k` ` _�al o�` uq̀ ok[ h�s[ he_[ qel kÃ�qdep�pqr _v�decdhecdqp�qd` �col t ekc�ml q̀ kqe[ h�l a�@Iç[ ppepq̀ _�ej [ cekcÀ��
�
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Bhê g�al o�j l ò �ekal �) ) ) Bhê g�al o�j l ò �ekal �) ) ) Bhê g�al o�j l ò �ekal �) ) )

@P@F D�@kkr [ h�Bl kc ò pp�
C[ q̀ pÂ�� ç� �S` mq̀ j ] ` o
� � � � �
Ll ^[ qel kÂ�A[ heÃ�Ik_l k` pe[

ISUOF �Wl oh_�Bl kc ò pp�
C[ q̀ pÂ�� ê� �S` mq̀ j ] ` o
� � � �
Ll ^[ qel kÂ�Cr ] [ eÃ�U@D�

SDF e�Bl kc ò pp�
C[ q̀ pÂ�� � ç�� � �S` mq̀ j ] ` o
� � � � �
Ll ^[ qel kÂ�Rl j ` Ã�Iq[ hv

Bhê g�al o�j l ò �ekal �) ) ) Bhê g�al o�j l ò �ekal �) ) ) Bhê g�al o�j l ò �ekal �) ) )

Bhê g�al o�j l ò �ekal �) ) ) Bhê g�al o�j l ò �ekal �) ) )Bhê g�al o�j l ò �ekal �) ) )

Bhê g�al o�j l ò �ekal �) ) ) Bhê g�al o�j l ò �ekal �) ) )

Bhê g�al o�j l ò �ekal �) ) ) Bhê g�al o�j l ò �ekal �) ) )Bhê g�al o�j l ò �ekal �) ) )

DSF D�� � qd�@kkr [ h
Bl kc ò pp�
C[ q̀ pÂ�� ê� �O^ql ] ` o�� � � �
Ll ^[ qel kÂ�Ko[ g¾t Ã�Pl h[ k_�

@SRM�S^è kqeaê �Bl kc ò pp�
¦ �Duml �
C[ q̀ pÂ�� � ê� � �O^ql ] ` o�� � � �
Ll ^[ qel kÂ�A[ hqej l ò Ã�US@

I@SP�Wl oh_�Bl kc ò pp�l k
P[ ek
C[ q̀ pÂ�� � ê� � �O^ql ] ` o�� � � �
Ll ^[ qel kÂ�A[ kcgl gÃ�Td[ eh[ k_�

@@F L�F hl ] [ h�Bl kc ò pp�l k
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