






https://youtu.be/tqZ6jO7ZgnU?feature=shared
https://www.youtube.com/watch?v=zbqMf0XnYRs
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VDTS�l aà op�co[ kqpÃ�^l [ ^dekcÃ�[ k_�pr mml oq�ql �s` q̀ o[ kp�[ k_�qd` eo�pml r p` p�a[ j ehè p�p` ` gekc�mpv^d` _` hê ç[ ppepq̀ _�qò [ qj ` kq� l s` op` [ pÀ�Weqd�El r k_[ qel k[ h
H` [ hekcÃ�co[ kqp�` k^l j m[ pp�[ �o[ kc` �l a�] ` k` aeqpÂ

Ik_ese_r [ h�mò m[ o[ qel k�[ k_�ekq̀ co[ qel k�^l [ ^dekc�p̀ ppel kpÀ
Fo[ kq�ar k_ekc�al o�mpv^d` _` hê ç[ ppepq̀ _�qd` o[ mvÀ
Fol r m�ekq̀ co[ qel k�^l [ ^dekc�al o�s` q̀ o[ kp�[ k_�pml r p̀ pÀ
@̂^` pp�ql �VDTS�Bl j j r keqv�Ph[ qal oj À
Wl ogpdl mpÀ
W` ` ghv�j ` _eq[ qel k�^h[ pp̀ pÀ
W` ` ghv�vl c[ �^h[ pp̀ pÀ
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VDTS�F[ h[ Â�D[ ^d�v` [ oÃ�VDTS�mol r _hv�dl pqp�eqp�[ kkr [ h�c[ h[ �ek�S[ k�Cè cl �[ ol r k_�V` q̀ o[ kÛp�C[ vÃ�_` _ê [ q̀ _�ql �` k_ekc�s` q̀ o[ k�pr ê e_` À�Sml kpl opdemp�mh[ v�[ �^or ^e[ h
ol h̀ �ek�_eò ^qhv�pr mml oqekc�l r o�j eppel kÃ�t dê d�al ^r p̀ p�l k�mol se_ekc�d` [ hekc�co[ kqp�ql �SOE�s` q̀ o[ kpÃ�qd` eo�pml r p̀ pÃ�[ k_�cl h_�pq[ o�pml r p̀ pÀ�Or o�m[ pq�` s` kqp�d[ s`
] ` ` k�ò pl r k_ekc�pr ^^` pp̀ pÃ�t eqd�pl h_çl r q�[ qq̀ k_[ k^` Ã�l s` o�� � � �` pq̀ ` j ` _�cr ` pqpÃ�[ k_�j ehhel kp�l a�_l hh[ op�o[ ep̀ _�ql �` k_�s` q̀ o[ k�pr ê e_` À�

D_r ^[ qel kÂ� VDTS� ep� _` _ê [ q̀ _� ql � mol se_ekc� ^l j mò d` kpes` � ` _r ^[ qel k[ h� ò pl r ô ` p� q[ ehl ò _� pm̀ ^eaê [ hhv� al o� qd` � s` q̀ o[ k� ^l j j r keqvÀ� W` � [ ej � ql � ` j ml t ` o
ek_ese_r [ hp� t eqd� ekal oj ` _� _` ^epel kçj [ gekc� qdol r cd� [ k� ekç_` mqd� ` umhl o[ qel k� l a� qd` � oepgp� [ k_� ] ` k` aeqp� [ ppl ^e[ q̀ _� t eqd� mpv^d` _` hê � qd` o[ mvÀ� Or o� ` _r ^[ qel k[ h
ekeqe[ qes` p�^l s` o� [ � t e_` �o[ kc` � l a�ql mê pÃ�ek^hr _ekc�qd` �h[ q̀ pq� ò p̀ [ ô d�aek_ekcpÃ� ` se_` k^` ç] [ p̀ _�mo[ ^qê ` pÃ� [ k_� m̀ opl k[ h� q̀ pqej l kè p�aol j � s` q̀ o[ kp� t dl �d[ s`
` um̀ oè k^` _�qd` �qo[ kpal oj [ qes` �` aà ^qp�l a�mpv^d` _` hê �qd` o[ mv�aeopqd[ k_À�Av�al pq̀ oekc�[ �_` ` m̀ o�r k_` opq[ k_ekc�l a�qd` p̀ �qd` o[ mè pÃ�t ` �pqoes` �ql �` kpr ò �qd[ q�` s` ov
j ` j ] ` o�l a�qd` �s` q̀ o[ k�^l j j r keqv�^[ k�j [ g` �t ` hhçekal oj ` _�^dl ê ` p�[ ] l r q�qd` eo�j ` kq[ h�d` [ hqd�qò [ qj ` kq�l mqel kpÀ
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Sq[ kal o_�Ukes` opeqv�N` r ol ej [ cekc�Sqr _v�ç�VDTS�d[ p�^l hh[ ] l o[ q̀ _� t eqd�CoÀ�Nl h[ k�Wehhe[ j p� l a�Sq[ kal o_Ûp�Ao[ ek�Sqej r h[ qel k�h[ ] �ql � ^l k_r ^q� [ k� l ] p̀ os[ qel k[ h
pqr _v�l a�e] l c[ ek` �` uml pr ò �ek�s` q̀ o[ kp�t eqd�d` [ _�qo[ r j [ Ã�^l j ] [ qÃ�l o�] h[ pq�` uml pr ò À

Td` � pqr _v� ep� qd` � aeopq� l a� eqp� gek_� ql � l ] p̀ os` � m[ oqê em[ kqp� d[ sekc� r k_` ocl k` � e] l c[ ek` � qò [ qj ` kq� r pekc� ar k^qel k[ h� j [ ck` qê � ò pl k[ k^` � ej [ cekc� āMRI°� [ k_
` h̀ ^qol ` k^` md[ hl co[ mdv�¯DDF°À�N` r ol ej [ cekc�q̀ ^dkenr ` p�[ hhl t �ò p̀ [ ô d` op�ql �qo[ ^g�mdvpel hl cê [ h�^d[ kc` p�ek�qd` �] o[ ek�[ k_�e_` kqeav�pqor ^qr o[ h�j ` ^d[ kepj p
l a�d` [ hekcÀ�I] l c[ ek` �ep�qdl r cdq�ql �ò _r ^` �k` r ol ekah[ j j [ qel k�[ k_�mol j l q̀ �k` r ol mh[ pqê eqvÃ�qt l �j ` ^d[ kepj p�al o�ò s` opekc�qd` �` aà ^qp�l a�TAI�[ k_�d` [ _�qo[ r j [ À
@� ml mr h[ qel k� l a� � � � s` q̀ o[ kp� t [ p� ` s[ hr [ q̀ _� [ q� pqo[ q̀ cê � qej ` � ml ekqp� ql � j l keql o� qd` � [ ^r q̀ � [ k_� ` k_r oekc� ` aà ^qp� l a� e] l c[ ek` � ` uml pr ò À� Ik� [ __eqel k� ql
j l keql oekc�k` r o[ h�pvpq̀ j p�] ` al ò �[ k_�[ aq̀ o�qò [ qj ` kqÃ�qd` �pqr _v�[ pp̀ pp̀ _�^hekê [ h�^d[ kc` p�ek�^l ckeqel kÃ�j l ] eheqvÃ�p̀ haç̂ [ ò Ã�ekq̀ om̀ opl k[ h�ò h[ qel kpdempÃ�[ k_
^l j j r keqv�[ ^qeseqè pÀ�Td` �mol f̀ ^q�ò mò p̀ kqp�[ �peckeaê [ kq�[ _s[ k^` j ` kq�al o�e] l c[ ek` �ò p̀ [ ô d�[ k_�s` q̀ o[ kpÛ�d` [ hqdÀ�R̀ pr hqp�[ ò �pqehh�m̀ k_ekc�ar oqd` o�[ k[ hvpepÀ
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Odel � Sq[ q̀ � Pol co[ j � Ds[ hr [ qel k� ç� CoÀ� @h[ k� C[ sep� l a� qd` � Odel � Sq[ q̀ Ûp� B` kq̀ o� al o� Ppv^d` _` hê � Cor c� R̀ p̀ [ ô d� [ k_� D_r ^[ qel k� ¯BPCRD°� ep� h̀ [ _ekc� [ � mol co[ j
` s[ hr [ qel k�l a�VDTS�co[ kq�ò ^emè kqpÀ

CoÀ�@h[ k�C[ sep�l a�qd` �Odel �Sq[ q̀ Ûp�B` kq̀ o�al o�Ppv^d` _` hê �Cor c�R̀ p̀ [ ô d�[ k_�D_r ^[ qel k�¯BPCRD°�ep�h̀ [ _ekc�[ �mol co[ j �` s[ hr [ qel k�l a�VDTS�co[ kq�ò ^emè kqpÀ
Td` �ò p̀ [ ô d�q̀ [ j �t ehh�mol pm̀ ^qes` hv�l ] p̀ os` �dr k_ò _p�l a�s` q̀ o[ kp�ò ^` esekc�mpv^d` _` hê �qd` o[ mè p�r pekc�^l ckeqes` �[ k_�] ` d[ sel o[ h�nr ` pqel kk[ eò pÀ�Bhekê [ h
[ pp̀ ppj ` kqp�^[ mqr ò �^d[ kc` p�ek�mpv^dl hl cê [ h�ah̀ ue] eheqvÃ�t eqd�ek^ò [ p̀ p�ek�ah̀ ue] eheqv�] ` hè s` _�ql �ò j ` _e[ q̀ �pvj mql j p�l a�PTSCÃ�_` mò ppel kÃ�[ k_�[ kuè qvÀ�Td`
pqr _v�al hhl t p�CoÀ�C[ sepÛ�� � � � � ò qol pm̀ ^qes` �pqr _v� l a�s` q̀ o[ kp�ò ^` esekc�e] l c[ ek` �qd` o[ mv�t dê d�al r k_�peckeaê [ kq�ò _r ^qel kp�ek�pr ê e_[ h�e_` [ qel kÃ�^l ckeqes`
ej m[ eoj ` kqÃ�_` mò ppel kÃ�[ kuè qvÃ�[ k_�pvj mql j p�l a�PTSCÀ�Er oqd` oj l ò Ã�qd` �pqr _v�t ehh�^[ ks[ p�s` q̀ o[ kp�r k_` ocl ekc�[ �o[ kc` � l a�mpv^d` _` hê �qd` o[ mè p�t deh̀
ò ^` esekc� pr mml oq� [ k_� ò pl r ô ` p� aol j � VDTS� mol co[ j j ekcÀ� R̀ pr hqp� t ehh� _eò ^q� qd` � l mqej ex[ qel k� l a� VDTS� p̀ osê ` p� ql � j [ uej ex` � qd` � qd` o[ m̀ r qê � ej m[ ^q� l a
mpv^d` _` hê �qò [ qj ` kqÀ�Ik�[ __eqel kÃ�pml r p̀ p�^l k^r oò kqhv�ò ^` esekc�mpv^d` _` hê �qd` o[ mv�t ehh�] ` �l ] p̀ os` _�[ ] l r q�qd` eo�s` q̀ o[ k�^l r kq̀ om[ oqpÀ�P[ o[ hh̀ h�[ k[ hvpep
l a�s` q̀ o[ kp�[ k_�pml r p̀ p�d[ p�k` s` o�] ` ` k�^l k_r ^q̀ _�[ k_�` um[ k_p�qd` �p̂ l m̀ �l a�qd` o[ m̀ r qê �ekq̀ os` kqel k�al o�s` q̀ o[ kp�[ k_�qd` eo�hl s` _�l k` pÀÀ
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SOBçE�Toeà ^q[ �l a�Tò [ qj ` kq�ç�VDTS�ep�mol se_ekc�mol co[ j �pr mml oq�al o�qd` �Toeà ^q[ �l a�Tò [ qj ` kq�pqr _v�pml kpl ò _�] v�qd` �Sm̀ ^e[ h�Om̀ o[ qel kp�B[ ò �Er k_�¯SOBçE°À
Td` �pqr _v�eks` pqec[ q̀ p�qd` �^l j ] ek` _�qd` o[ m̀ r qê �` aaê [ ^v�l a�dl oj l k` �ò mh[ ^` j ` kq�qd` o[ mv�¯HRT°Ã�ò m̀ qeqes` �qo[ kp̂ o[ ke[ h�j [ ck` qê �pqej r h[ qel k� ōTMS°Ã�[ k_
e] l c[ ek` �qd` o[ mv�ek�s` q̀ o[ kp�t eqd�PTSC�[ k_�TAIçò h[ q̀ _�^l ckeqes` �ej m[ eoj ` kqÀ�IqÛp�qd` �aeopq�pqr _v� l a�eqp�gek_�ql � ` s[ hr [ q̀ � [ hh�qdò ` �qd` o[ m̀ r qê � j l _[ heqè p�ek
^l k^` oqÃ� ql � e_` kqeav� qd` � l mqej [ h� l o_` o� l a� qò [ qj ` kqpÀ� V` q̀ o[ kp� pr aà oekc� aol j � PTSC� [ k_� TAI� l aq̀ k� ` um̀ oè k^` � ` k_l ^oek` � _vpar k^qel kÃ� _ej ekepd` _� k` r o[ h
[ ^qeseqvÃ�[ k_�ò _r ^qel kp�ek�k` r ol mh[ pqê eqvÀ�Wd` k�q[ g` k�ql c` qd` oÃ�HRTÃ�oTMSÃ�[ k_�e] l c[ ek` �qd` o[ mv�[ __ò pp�qd` �^l ò �j [ h[ _è p�l a�PTSC�[ k_�TAI�] v�ò pql oekc
d` [ hqdv� ` k_l ^oek` � ar k^qel kekcÃ� mol j l qekc� k` r o[ h� [ ^qeseqv� qdol r cd� kl kçeks[ pes` � j [ ck` qê � pqej r h[ qel kÃ� [ k_� [ ^qes[ qekc� k` r ol mh[ pqê � ^d[ kc` p� qdol r cd� qd`
mol _r ^qel k� l a� ] o[ ekç_` oes` _� k` r ol qol mdê � a[ ^ql oÃ� ò pm̀ ^qes` hvÀ� Ml pq� ej ml oq[ kqhvÃ� qd` p̀ � qò [ qj ` kqp� d[ s` � ] ` ` k� ` k_l op̀ _� ] v� s` q̀ o[ kp� [ k_� ò mò p̀ kq� qd`
^r qqekc�` _c` �l a�s` q̀ o[ kpÛ�d` [ hqdÀ

� �

�����������������s�����)�(�.�r



����������������
���������������������	�������d�k�c�e

�������	���������������������������������������	�������	�������������s�����
���������r���g�k���Ä���d�f�j

�����������	���	���������������
���������������	���������������
�
�	�����	������

T` u[ p�Hl r p̀ �Aehh��� � � �j [ ogp�[ �depql oê �pq̀ m�ek�` umhl oekc�mpv^d` _` hê �qd` o[ mè p�al o�PTSC�[ k_�l qd` o�^l k_eqel kpÀ�V` q̀ o[ k�[ k_�VDTS�^l çal r k_` o�M[ ô r p�B[ ml k`
fl ek` _�R̀ mÀ�@h̀ u�Cl j ekcr ` x�ek�^d[ j mel kekc�qdep�h̀ ceph[ qel kÃ�` kpr oekc�ò p̀ [ ô d�j l s` p�al ot [ o_�pl �j l ò �s` q̀ o[ kp�^[ k�[ ^^` pp�p[ à Ã�` aà ^qes` �qò [ qj ` kq�l mqel kpÀ

RD@C�MORD

Td` �� � � � �N[ qel k[ h�C` à kp̀ �@r qdl oex[ qel k�@̂q�ek^hr _` p�] em[ oqep[ k�mol sepel kp�ql �ar k_�pqr _è p�l k�mpehl ^v] ek�[ k_�MCM@�al o�p̀ osê ` �j ` j ] ` op�t eqd�PTSC�[ k_
TAIÀ�Bd[ j mel k` _�] v�R̀ mÀ�Ml oc[ k�Lr qqò hh�¯RçTX°�[ k_�pr mml oq̀ _�] v�[ _sl ^[ q̀ p�heg` �VDTS�^l çal r k_` o�M[ ô r p�B[ ml k` Ã�qdep�j [ ogp�[ �depql oê �pq̀ m�ql t [ o_
] oekcekc�mpv^d` _` hê �ò p̀ [ ô d�ekql �qd` �d` [ oq�l a�UÀSÀ�_` à kp̀ �ml hê v�í �[ k_�^hl p̀ o�ql �qd` �s` q̀ o[ kp�t dl �k` ` _�eq�j l pqÀ

Td` �K` kqr ^gv�Omel e_�@] [ q̀ j ` kq�@_sepl ov�Bl j j eppel k�d[ p�l m̀ k` _�[ �col r k_] ò [ gekc�mr ] hê �_ep̂ r ppel k�l k�r pekc�e] l c[ ek` �ql �qò [ q�l mel e_�r p̀ �_epl o_` oÀ�@q�[
d` [ oekc�h̀ _�] v�Bd[ eo�WÀ�Aov[ k�Hr ] ] [ o_Ã�m[ ò kqpÃ�s` q̀ o[ kpÃ�^hekê e[ kpÃ�[ k_�m[ qè kqp�pd[ ò _�qd` eo�pql oè p�í �r k_` op̂ l oekc�qd` �r oc` kq�k` ` _�al o�ekkl s[ qes` �pl hr qel kp
qd[ q�^l r h_�^d[ kc` �qd` �ar qr ò �l a�[ __ê qel k�qò [ qj ` kqÀ RD@C�MORD

VDTSÛ�Pl hê v�¦ �@_sl ^[ ^v�q̀ [ j �ep�[ ^qes` hv�` kc[ c` _�ek�` aal oqp�ql �ekqol _r ^` �h̀ ceph[ qes` �ò al oj p�[ q�qd`
pq[ q̀ �[ k_�à _` o[ h�h̀ s` hp�qd[ q�[ ò �seq[ h�ql �p̂ [ hekc�^oeqê [ h�mpv^d` _` hê �ò p̀ [ ô d�ek�qd` �Ukeq̀ _�Sq[ q̀ pÀ
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Pol ml p̀ _�` um[ k_` _�ò p̀ [ ô dÃ�pqò [ j hek` _�ò cr h[ qel kp�al o�^hekê [ h�qoe[ hpÃ�[ k_�p[ à �[ ^^` pp�m[ qdt [ vp�al o�qd` o[ mè p�heg` �MCM@�[ k_�mpehl ^v] ek�ql �qò [ q�j ` kq[ h
d` [ hqd�^l k_eqel kpÀ�N[ j ` _�[ aq̀ o�ò qeò _�N[ sv�SD@L�Cl r ch[ p�×Meg` Ø�C[ vÃ�qd` �[ ^q�dl kl op�dep�[ _sl ^[ ^v�] v�[ _s[ k^ekc�ò pml kpe] h̀ �ekq̀ co[ qel k�l a�mpv^d` _` hê ç
[ ppepq̀ _�qd` o[ mv�í �` kpr oekc�ò p̀ [ ô dÃ�p[ à qvÃ�[ k_�[ ^^` ppe] eheqv�ò j [ ek�[ q�qd` �al ò aol kqÀ
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B[ heal oke[ �S` k[ q̀ �Aehh��� � � Ã�ekqol _r ^` _�] v�S` k[ ql o�S^l qq�Wè k` oÃ�t l r h_�` k[ ] h̀ �ò cr h[ q̀ _�[ ^^` pp�ql �^` oq[ ek�mpv^d` _` hê p�[ k_�^ò [ q̀ �[ �mr ] hê çmoes[ q̀ �ar k_�al o
` _r ^[ qel k�l k�oepgpÃ�] ` k` aeqpÃ�[ k_�p[ à �r p̀ À�VDTS�d[ p�fl ek` _�al ô ` p�t eqd�qd` �Bl [ heqel k�al o�Ppv^d` _` hê �S[ à qv�[ k_�D_r ^[ qel k�ql �pr mml oq�qdep�j ` [ pr ò Ã�ò ^l ckexekc
eqp�ml q̀ kqe[ h�ql �` um[ k_�p[ à Ã�ò pml kpe] h̀ �qò [ qj ` kq�l mqel kp�al o�s` q̀ o[ kp�[ k_�^l j j r keqè p�[ ^ol pp�B[ heal oke[ À

RD@C�MORD

Td` �R̀ p̀ [ ô d�@_sepl ov�P[ k` h�l a�B[ heal oke[ Ã�t dê d�l s` op̀ ` p�pqr _è p�l k�mpv^d` _` hê p�[ k_�l qd` o�^l kqol hh̀ _�pr ] pq[ k^` pÃ�ep�] ` ekc�ò [ ^qes[ q̀ _�[ aq̀ o�[ �h̀ c[ h�coe_hl ^g
pq[ hh̀ _�_l x` kp�l a�mol f̀ ^qp�pek^` �� � � � À�Tdep�^d[ kc` �t ehh�[ hhl t �^oeqê [ h�ò p̀ [ ô d�l k�[ __ê qel kÃ�qo[ r j [ Ã�[ k_�mpv^d` _` hê �qd` o[ mè p�ql �j l s` �al ot [ o_�[ q�h̀ [ _ekc
ekpqeqr qel kp�í �l m̀ kekc�qd` �_l l o�ql �k` t �qò [ qj ` kq�l mqel kp�al o�s` q̀ o[ kp�[ k_�l qd` op�ek�k` ` _À RD@C�MORD

VDTSÛ�Pl hê v�¦ �@_sl ^[ ^v�q̀ [ j �ep�[ ^qes` hv�` kc[ c` _�ek�` aal oqp�ql �ekqol _r ^` �h̀ ceph[ qes` �ò al oj p�[ q�qd`
pq[ q̀ �[ k_�à _` o[ h�h̀ s` hp�qd[ q�[ ò �seq[ h�ql �p̂ [ hekc�^oeqê [ h�mpv^d` _` hê �ò p̀ [ ô d�ek�qd` �Ukeq̀ _�Sq[ q̀ pÀ

� �

�����������������������	�������d�c�d�e

�������e�k�g�d
@A�� � � � �ep�[ �B[ heal oke[ �] ehh�qd[ q�ò j l s` _�j [ fl o�] r ò [ r ^o[ qê �_` h[ vp�ek�[ mmol sekc�mpv^d` _` hê �ò p̀ [ ô dí _` h[ vp�qd[ q�t ` ò �dl h_ekc�r m�^oeqê [ h�pqr _è p�eksl hsekc
s` q̀ o[ kpÀ�VDTS�t l og` _�^hl p̀ hv�t eqd�h[ t j [ g` op�ql �d` hm�m[ pp�qdep�h̀ ceph[ qel kÃ�t dê d�kl t �[ hhl t p�s` q̀ o[ kçal ^r p̀ _�^hekê [ h�qoe[ hp�ql �j l s` �al ot [ o_�ek�B[ heal oke[ À�Tdep
t ek�ep�[ �g` v�m[ oq�l a�l r o�[ _sl ^[ ^v�pqo[ q̀ cv�ql �` um[ k_�p[ à Ã�ò cr h[ q̀ _�[ ^^` pp�ql �mpv^d` _` hê ç[ ppepq̀ _�qd` o[ mè p�al o�qdl p̀ �t dl �k` ` _�qd` j �j l pqÀ

�����������������������	�������k�c�f
B[ heal oke[ �S` k[ q̀ �Aehh�� � � Ã�qd` �] em[ oqep[ k�H` [ h�Or o�H` ol ` p�@̂qÃ�t l r h_�^ò [ q̀ �[ �k[ ool t �mehl q�mol co[ j �cesekc�s` q̀ o[ kp�[ k_�aeopq�ò pml k_` op�[ ^^` pp�ql
mpv^d` _` hê �qò [ qj ` kqp�al o�j ` kq[ h�d` [ hqd�^l k_eqel kp�ek�[ �ò cr h[ q̀ _�p̀ qqekcÀ�Ikqol _r ^` _�] v�S` k[ ql op�Aoe[ k�WÀ�Jl k` p�¯RçS[ k�Cè cl °�[ k_�Jl pd�A` ^g` o�¯CçM` khl
P[ og°Ã�qd` �] ehh�ò ah̀ ^qp�col t ekc�j l j ` kqr j �ql �mol se_` �p[ à Ã�` se_` k^` ç] [ p̀ _�l mqel kp�al o�qdl p̀ �t dl �d[ s` �p[ ^oeaê ` _�ek�p̀ osê ` �ql �qd` eo�^l r kqov�[ k_
^l j j r keqè pÀ



�����������������s�����������r

RD@C�MORD

VDTSÛ�Pl hê v�¦ �@_sl ^[ ^v�q̀ [ j �ep�[ ^qes` hv�` kc[ c` _�ek�` aal oqp�ql �ekqol _r ^` �h̀ ceph[ qes` �ò al oj p�[ q�qd`
pq[ q̀ �[ k_�à _` o[ h�h̀ s` hp�qd[ q�[ ò �seq[ h�ql �p̂ [ hekc�^oeqê [ h�mpv^d` _` hê �ò p̀ [ ô d�ek�qd` �Ukeq̀ _�Sq[ q̀ pÀ
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T` u[ p�Hl r p̀ �Aehh�� � � � �` pq[ ] hepd` p�[ �ô� � �j ehhel k�co[ kq�mol co[ j �ql �ar k_�EC@�^hekê [ h�qoe[ hp�l a�e] l c[ ek` �al o�l mel e_�r p̀ �_epl o_` o�[ k_�l qd` o�j ` kq[ h�d` [ hqd
^l k_eqel kpÀ�Av�` um[ k_ekc�ò p̀ [ ô d�[ k_�ò nr eoekc�mh[ kp�al o�ar qr ò �ekpr o[ k^` �^l s` o[ c` Ã�qd` �] ehh�[ ej p�ql �j l s` �e] l c[ ek` �ekql �ò cr h[ q̀ _Ã�[ ^^` ppe] h̀ �qò [ qj ` kq
p̀ qqekcp�í �l aà oekc�k` t �dl m̀ �ql �s` q̀ o[ kp�[ k_�l qd` op�al o�t dl j �^l ks` kqel k[ h�qd` o[ mè p�d[ s` �a[ hh̀ k�pdl oqÀ

�������d�d�c�f
@A���� � �ò al oj p�B[ heal oke[ Ûp�ò p̀ [ ô d�[ mmol s[ h�pvpq̀ j �al o�S^d` _r h̀ �I�[ k_�II�pr ] pq[ k^` p�] v�pqò [ j hekekc�mol ^` pp̀ p�al o�pqr _è p�qd[ q�[ hò [ _v�d[ s` �à _` o[ h
[ mmol s[ hpÃ�` k[ ] hekc�a[ pq̀ o�ò sè t Ã�[ k_�mò p̀ osekc�p[ à qv�p[ à cr [ o_pÀ�VDTS�ep�pml kpl oekc�qd` �] ehh�[ k_�d[ p�j l ] ehex` _�h̀ ceph[ qes` �pr mml oq�ql �` kpr ò �qd[ q
s` q̀ o[ k
œal ^r p̀ _�^hekê [ h�qoe[ hpí ` pm̀ ^e[ hhv�al o�PTSCÃ�TAIÃ�[ k_�qò [ qj ` kq
œò pepq[ kq�j ` kq[ h�d` [ hqd�^l k_eqel kpí ^[ k�] ` cek�t eqdl r q�r k_r ` �_` h[ vÀ

���������������������	���	����
VDTDR@N�@LLI@NBD�EOR�LD@CDRSHIPÃ�OUTRD@BHÃ�@NC�RDBOVDRY�¯V@LOR°
Ik�S` mq̀ j ] ` o�� � � � Ã�VDTS�pm̀ [ od` [ _` _�qd` �h[ r k^d�l a�qd` �V@LOR�Bl [ heqel kÃ�t dê d�r keq̀ p�s` q̀ o[ kçp̀ osekc�l oc[ kex[ qel kp�ql �qo[ kpal oj �j ` kq[ h�d` [ hqd^[ ò
qdol r cd�ml hê v�ò al oj Ã�pqo[ q̀ cê �^l hh[ ] l o[ qel kÃ�[ k_�` um[ k_` _�[ ^^` pp�ql �` se_` k^` ç] [ p̀ _�qd` o[ mè p�ek^hr _ekc�mpv^d` _` hê ç[ ppepq̀ _�qò [ qj ` kqpÀ�VDTS�] oekcp
l r o�` um̀ oqep̀ �ek�p̀ ^r oekc�l s` o�ô�� � �j ehhel k�ek�ò p̀ [ ô d�ar k_ekc�[ k_�[ ^dè sekc�h̀ ceph[ qes` �sê ql oè p�ql �d` hm�V@LOR�[ _sl ^[ q̀ �al o�ml hê v�^d[ kc` p�qd[ q�[ __ò pp
qd` �s` q̀ o[ k�pr ê e_` �` me_` j ê �[ k_�ej mol s` �[ ^^` pp�ql �ekkl s[ qes` �qò [ qj ` kqp�al o�PTSCÃ�TAIÃ�pr ] pq[ k^` �r p̀ �_epl o_` oÃ�[ k_�^dol kê �m[ ekÀ
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VDTS�El r k_[ qel k[ h�H` [ hekc�Fo[ kq�Sr os` v
C` ^` j ] ` o�� � � �
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�Ê �t �ç���‡�C���Ç�b�›�•����

El r k_` _�ek�� � � � Ã�V` q̀ o[ kp�Dumhl oekc�Tò [ qj ` kq�Sl hr qel kp�¯VDTSÃ�Ik^À°�ep�[ �� � � ¯̂ °̄ � °�kl kçmol aeq�l oc[ kex[ qel k�qd[ q�mol se_` p�ò pl r ô ` pÃ�ò p̀ [ ô dÃ�[ k_�[ _sl ^[ ^v�ql
ej mol s` � qd` � nr [ heqv� l a� heà � al o�UÀSÀ�^l j ] [ q� s` q̀ o[ kp� [ k_�qd` eo�a[ j ehè pÀ�VDTS�ekq̀ k_p�ql � ^d[ kc` � qd` � h[ k_p̂ [ m̀ � l a� s` q̀ o[ k� d` [ hqd^[ ò � [ k_� ` k_�qd` � s` q̀ o[ k
pr ê e_` �` me_` j ê �] v�aek_ekc�j ` [ kekcar h�[ hq̀ ok[ qes` �pl hr qel kp�al o�j eh_�qo[ r j [ qê �] o[ ek�ekfr ov� j̄ TAI°�[ k_�ml pqçqo[ r j [ qê �pqò pp�_epl o_` o�¯PTSC°À

VDTS�mol se_` p�R̀ pl r ô ` pÃ�R̀ p̀ [ ô dÃ�[ k_�@_sl ^[ ^v�ql �ej mol s` �qd` �nr [ heqv�l a�heà �al o�s` q̀ o[ kp�[ k_�qd` eo�a[ j ehè pÀ�VDTS�mol se_` p�El r k_[ qel k[ h�H` [ hekc�co[ kqpÃ
^l [ ^dekcÃ�[ k_�ò pl r ô ` p�al o�s` q̀ o[ kp�ql �ò ^` es` �mpv^d` _` hê ç[ ppepq̀ _�qd` o[ mv�qò [ qj ` kq�ek�^l r kqoè p�t d` ò �eq�ep�h̀ c[ hÃ�] r q�pqehh�r kò cr h[ q̀ _À

Wdeh̀ �t ` �[ ej �ql �p̀ os` �[ hh�UÀSÀ�^l j ] [ q�s` q̀ o[ kp�qdol r cd�h̀ ceph[ qes` �[ _sl ^[ ^vÃ�ol ] r pq�ò p̀ [ ô dÃ�[ k_�] r eh_ekc�[ t [ ò k` ppÃ�VDTS�d[ p�depql oê [ hhv�al ^r p̀ _�l k�qd`
Sm̀ ^e[ h�Om̀ o[ qel kp�El ô ` p�s` q̀ o[ k�^l j j r keqvÀ�SOE�m̀ opl kk` h�[ ò � l aq̀ k�` uml p̀ _�ql �` pm̀ ^e[ hhv�oecl ol r p�qo[ ekekc�^v^h̀ pÃ�[ k_�` um̀ oè k^` �pl j ` � l a�qd` �decd` pq
o[ q̀ p� l a� _` mhl vj ` kqÃ� ] h[ pq� ` uml pr ò Ã� [ k_� ekq̀ kp̀ � ^l j ] [ qÀ� @hqdl r cd� SOE� s` q̀ o[ kp� ` ude] eq� PTSC� pvj mql j p� [ q� ^l j m[ o[ ] h̀ � o[ q̀ p� ql � ^l ks` kqel k[ h� al ô ` p
s` q̀ o[ kpÃ��[ k�[ h[ oj ekchv�decd�o[ q̀ �l a�pr ê e_` �[ j l kc�SOE�s` q̀ o[ kp�decdhecdqp�qd` �^d[ hh̀ kc` �l a�` aà ^qes` �qò [ qj ` kq�j ` qdl _p�al o�qdep�r kenr ` �ml mr h[ qel kÀ

�¤�ç�ˆ ���3�ç���ˆ �D���t �D�³�� ���„�D�T�D�%�ù�×�C��
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� � � � �N[ qel k[ h�V` q̀ o[ k�Sr ê e_` �Pò s` kqel k�@kkr [ h�R` ml oq
V@�Sr ê e_` �Pò s` kqel k�Oaaê ` �l a�M` kq[ h�H` [ hqd�[ k_�Sr ê e_` �Pò s` kqel k
Nl s` j ] ` o�� � � �

� �
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PTSC�ep�[ �mpv^dl hl cê [ h�ò [ ^qel k�l ^^r ooekc�[ aq̀ o�` um̀ oè k^ekc�l o�t eqk` ppekc�[ �decdhv�pqò ppar h�` s` kq� p̄r ^d�[ p�t [ oqej ` �^l j ] [ qÃ�mdvpê [ h�sel h̀ k^` Ã�l o�[ �k[ qr o[ h
_ep[ pq̀ o°� qd[ q� ep� r pr [ hhv� ^d[ o[ ^q̀ oex` _� ] v� _` mò ppel kÃ� [ kuè qvÃ� ah[ pd] [ ^gpÃ� kecdqj [ ò pÃ� [ sl e_[ k^` � l a� qoecc` opÃ� kr j ] k` ppÃ� [ k_� pr ê e_[ h� e_` [ qel kÀ� PTSC� ep� [
p̀ oel r pÃ�hl kcçh[ pqekcÃ�[ k_�heà çqdò [ q̀ kekc�^l k_eqel k�t d` k�kl q�[ _` nr [ q̀ hv�qò [ q̀ _Ã�decdhecdqp�qd` �k` ` _�al o�` um̀ _eq̀ _�[ mmol s[ h�l a�k` t �qd` o[ mè pÀ�@mmol uej [ q̀ hv
� « �l a�qd` �UÀSÀ�ml mr h[ qel kÃ�[ k_�� � ç� � « �l a�UÀSÀ�j eheq[ ov�s` q̀ o[ kpÃ�t ehh�` um̀ oè k^` �PTSC�[ q�pl j ` �ml ekq�ek�qd` eo�heà qej ` À

Ppv^dl hl cepqp� [ k_� j ` _ê [ h�mo[ ^qeqel k` op� r p̀ �×ml pqçqo[ r j [ qê �pqò pp� ¯PTS°Ø�ql � ò à o�ql � [ � ^l j j l k� [ _[ mqes` � ò pml kp̀ �ql � ` um̀ oè k^ekc� [ �qo[ r j [ qê � l o�pqò ppar h
` s` kqÀ�Svj mql j p� l a�PTS� [ ò �pej eh[ o�ql �qdl p̀ � [ ppl ^e[ q̀ _� t eqd�×ml pqçqo[ r j [ qê �pqò pp�_epl o_` o� ¯PTSC°ØÃ�qdl r cd�qd` �pvj mql j p� l a�PTSC�h[ pq� j r ^d�hl kc` oÃ� [ k_
_l kÛq�r pr [ hhv�cl �[ t [ v�t eqdl r q�qò [ qj ` kqÀ�PTS�pvj mql j p�[ ò �^l j j l k�[ aq̀ o�_` mhl vj ` kq�[ k_�j [ v�ej mol s` �l o�ò pl hs` �t eqdek�[ �j l kqdÀ�

PTSC�pvj mql j p� [ ò � j l ò � p̀ s` ò Ã� m̀ opepq̀ kqÃ�^[ k�ekq̀ oà ò � t eqd�_[ ehv�ar k^qel kekcÃ� [ k_� ^[ k�h[ pq�al o� j l ò � qd[ k� [ � j l kqdÀ�PTSC�peckeaê [ kqhv�ek^ò [ p̀ p�oepg� l a
pr ê e_` À

�Ê �t �ù�T���‡�C���›�%�ù�c�Ð�ù�T�‡�' ���D�%�ù�‡�×���È�×�£�c�%�–�����› �D�È����

To[ r j [ qê � ] o[ ek�ekfr ov�¯TAI°�ep�[ k�ekfr ov� l o�mdvpel hl cê [ h�_epor mqel k� l a�] o[ ek�ar k^qel k�ò pr hqekc�aol j � [ k�` uq̀ ok[ h�al ô ` Ã�qvmê [ hhv�ek_ê [ q̀ _�] v�k` t � l o�t l op̀ kekc
^d[ kc` p�ek�j ` kq[ h�pq[ qr p�pr ^d�[ p�^l kar pel kÃ�_epl oè kq[ qel kÃ�phl t ` o�qdekgekcÄ�[ k_�hl pp�l a�j ` j l ovÀ�Os` o�qd` �h[ pq�q̀ k�v` [ opÃ�j l ò �qd[ k�� � � Ã� � � �j eheq[ ov�p` osê `
j ` j ] ` opÃ� l o� [ ] l r q� � À� « � l a� [ hh�m̀ opl kk` hÃ�d[ s` � ] ` ` k�_e[ ckl p` _� t eqd�TAI� [ ^^l o_ekc�ql �qd` �C` à kp` � [ k_�V` q̀ o[ kp�Ao[ ek� Ikfr ov�B` kq̀ oÀ�Td` �B` kq̀ op�al o
Cep` [ p` �Bl kqol h�` pqej [ q̀ p�qd[ q�� À� « �l a�j eheq[ ov�p` osê ` �j ` j ] ` op�d[ s` �] ` ` k�_e[ ckl p` _�t eqd�TAIÀ

TAI�[ k_�PTSC�` ude] eq�j [ kv�l a�qd` �p[ j ` �pvj mql j p�pr ^d�[ p�a[ qecr ` Ã�j ` j l ov�[ k_�[ qq̀ kqel k�_eaaê r hqvÃ�eooeq[ ] eheqvÃ�[ kuè qvÃ�[ k_�_` mò ppel kÄ�[ p�pr ^dÃ�TAI�l aq̀ k�cl ` p
r k_e[ ckl p̀ _Ã� j ep_e[ ckl p̀ _Ã� l o� r kqò [ q̀ _À� L` [ sekc� pvj mql j pÃ� ` s` k� j eh_� l k` pÃ� r kqò [ q̀ _� j [ v� ^[ r p̀ � l o� [ j mheav� l qd` o� eppr ` p� pr ^d� [ p� [ __ê qel kÃ� a[ j ehe[ h
_vpar k^qel kÃ�[ k_�[ qq̀ j mqp�l a�pr ê e_` À

�����������{�������	

� �



@hqdl r cd�p̀ s` ò �TAI�j [ v�] ` �_e[ ckl p̀ _�qdol r cd�^l j mr q̀ _�ql j l co[ mdv�¯BT°�p̂ [ kp�[ k_�^l hh̀ ^qekc�ekal oj [ qel k�[ ] l r q�qd` �hl pp�l a�^l kp̂ el r pk` ppÃ�j ` j l ovÃ�[ k_
ò pml kpes` k` pp�[ aq̀ o�qd` �` s` kqÃ�qd` �eksepe] eheqv�l a�j TAI�[ k_�] TAI�j [ g` p�_e[ ckl pep�^l pqhv�[ k_�_eaaê r hqÀ�Tdl r cd�j l ò �ò p̀ [ ô d�ep�] ` ekc�^l k_r ^q̀ _Ã�j TAI�d[ p�kl
^r oò kq�_` aekeqes` � q̀ pq�al o�_e[ ckl pepÄ� [ k_� t deh̀ � ] TAI� ep�gkl t k� ql � ^[ r p̀ � Ikq̀ oa[ ^` �@pqol che[ h�S^[ ooekc� Ī@S°� l a�qd` � ] o[ ekÃ�_` q̀ ^qel k�ep� l khv� ^r oò kqhv� [ s[ eh[ ] h̀
ml pqj l oq̀ j À�

Bl kpe_` ò _�qd` �×peck[ qr ò � t l r k_�l a�qd` �t [ oØÃ�TAI�^[ k�o[ kc` �aol j � j eh_�ql � p̀ s` ò � t eqd�[ � t e_` �[ oo[ v� l a�pvj mql j pÀ�Ds` k�j eh_�TAI� j̄ TAI°�[ k_�] h[ pq�TAI� ]̄ TAI°
^[ r p̀ _�] v�mol uej eqv�ql �] h[ pq�t [ s` p� p̄r ^d�[ p�ej mol sep̀ _�` umhl pes` �_` sê ` pÃ�] ò [ ^dekcÃ�l o�` umhl pes` �l o_k[ k^` °�j [ v�^[ r p̀ �^dol kê �pvj mql j p�heg` �m̀ opl k[ heqv
^d[ kc` Ã�ej mr hpeseqvÃ�_` mò ppel kÃ�[ kuè qvÃ�eooeq[ ] eheqvÃ�ph̀ ` m�_epl o_` opÃ�d` [ _[ ^d` pÃ�_exxek` ppÃ�_` ^ò [ p̀ _�^l ckeqel kÃ�PTSCÃ�[ k_�pr ê e_[ h�e_` [ qel kÀ

�Ê �t �ù�T���ù�%�D���Ð�›�D�È�����Ð�‡�³�3���›�D�È�����ù�×�3��� �›�D�È����� �³�ù�C�T���›�D�È����
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Bl j ] [ q�s` q̀ o[ kp�t eqd�PTSC�aò nr ` kqhv�_` j l kpqo[ q̀ �[ �^l j mh̀ u�pm̀ ^qor j � l a�^l çj l o] e_�mpv^dl hl cê [ h�[ k_�k` r ol mpv^de[ qoê �pvj mql j pÀ�Ok` �l a�qd` �peck[ qr ò
ekfr oè p� l a� qd` � ò ^` kq� ^l kahê qp� ek� Io[ n� [ k_� @acd[ kepq[ k� ep� qo[ r j [ qê � ] o[ ek� ekfr ov� ¯TAI°í h[ oc` hv� [ qqoe] r q̀ _� ql � ` uml pr ò � ql � ej mol sep̀ _� ` umhl pes` � _` sê ` p� [ k_
ek^ò [ p̀ _�pr oses[ h�aol j �heà çqdò [ q̀ kekc�ekfr oè pÀ�V` q̀ o[ kp� t dl �d[ s` �pr pq[ ek` _� [ �TAI� [ ò � j l ò �heg` hv�ql �d[ s` � ^l j l o] e_�mpv^dl hl cê [ h� [ k_�k` r ol mpv^de[ qoê
eppr ` p�ek^hr _ekc�PTSCÃ�_` mò ppel kÃ�[ kuè qvÃ�^l ckeqes` �ej m[ eoj ` kqÃ�[ k_�pr ê e_[ h�] ` d[ sel opÀ

�Ê �t �ù�T���T�%�D�ù�T�Ð�D�×�T�C���ù�%�D���ù�„�ù�‡�³�ù� �³�D���×�ç�ˆ ���e�ç�%���x�›�•�W��

Br oò kqhvÃ� [ s[ eh[ ] h̀ � qò [ qj ` kqp� al o� PTSC� d[ s` � hej eq̀ _� ` aà ^qes` k` pp� ek� [ __ò ppekc� qd` � r kenr ` � [ k_� ^l j mh̀ u� o[ kc` � l a� mpv^de[ qoê � pvj mql j p� ek� Sm̀ ^e[ h
Om̀ o[ qel kp�El ô ` p�m̀ opl kk` h�[ k_�s` q̀ o[ kpÀ�Br oò kqhv�[ mmol s` _�mpv^dl qd` o[ mè p�[ ej �ql �[ __ò pp�qol r ] hekc�j ` j l oè p� p̄r ^d�[ p�^l ckeqes` �mol ^` ppekc�qd` o[ mvÃ
mol hl kc` _� ` uml pr ò Ã� [ k_� ` v` � j l s` j ` kq� _` p̀ kpeqex[ qel k� [ k_� ò mol ^` ppekc°Ã� ] r q� al o� j [ kv� s` q̀ o[ kpÃ� qd` p̀ � qò [ qj ` kqp� _l � kl q� t l og� l o� _l kÛq� ^l j mh̀ q̀ hv
[ j ` hel o[ q̀ � qd` eo� pvj mql j pÀ� C[ ehv� j ` _ê [ qel kp� p̄r ^d� [ p� SSRIpÃ� SNRIpÃ� l qd` o� [ kqe_` mò pp[ kqpÃ� j l l _� pq[ ] ehex` opÃ� [ kqempv^dl qê pÃ� [ k_� mpv^dl pqej r h[ kqp°� [ ò
mò p̂ oe] ` _�ql � ò _r ^` �m̀ opepq̀ kq�dvm̀ o[ ol r p[ h� [ k_�ahr ^qr [ qekc� j l l _p� l o� h̀ pp̀ k�^l ckeqes` �_` aê eqpÀ�Ukal oqr k[ q̀ hvÃ�qd` p̀ � j ` _ê [ qel kp�d[ s` �hej eq̀ _� ` aaê [ ^v�al o
j [ kv�ek_ese_r [ hp�t eqd�PTSCÃ�d[ s` �r kt [ kq̀ _�pe_` �` aà ^qpÃ�ò nr eò �hl kcçq̀ oj �r p̀ Ã�[ k_�[ ò �kl �hl kc` o�^l kpe_` ò _�qd` �aol kqçhek` �qò [ qj ` kqÀ



�Ê �t �ù�T���T�%�D�ù�T�Ð�D�×�T�C���ù�%�D���ù�„�ù�‡�³�ù� �³�D���×�ç�ˆ ���e�ç�%���›�D�È��

Br oò kq�qò [ qj ` kqp�al o�TAI�ek^hr _` �ò d[ ] eheq[ qes` �p̀ osê ` p�qd[ q�d` hm�s` q̀ o[ kp�t eqd�fl ] �pgehhpÃ�mol ] h̀ j �pl hsekc�[ k_�j ` j l ov�eppr ` pÀ�@__eqel k[ h�qò [ qj ` kqp�ek^hr _`
^r oò kqhv� [ s[ eh[ ] h̀ � mpv^dl qd` o[ mè pÃ� [ k_� _[ ehv� j ` _ê [ qel kpÀ� Leqder j � [ k_� mol q̀ ek� [ ò � [ hpl � ] ` ekc� eks` pqec[ q̀ _� al o� qd` eo� ` aà ^qes` k` ppÃ� [ ^^l o_ekc� ql � qd` � V@À
Hl t ` s` oÃ�qd` p̀ �^r oò kq�qò [ qj ` kqp�[ mmhv�ql �qd` �j l pq�p̀ s` ò �^[ p̀ p�l a�TAI�[ k_�j [ v�kl q�] ` �[ mmol moe[ q̀ �al o�s` q̀ o[ kp�t eqd�j TAI�l o�] TAIÀ�Td` �h[ ^g�l a�ò p̀ [ ô d�[ k_
j ep_e[ ckl pep� l a� qd` p̀ � _epqek^q� qvm̀ p� l a� TAI� j ` [ k� qd[ q� s` q̀ o[ kp� [ ò � l aq̀ k� qò [ q̀ _� t eqd� pq[ k_[ o_� qò [ qj ` kqp� al o� PTSCÃ� [ kuè qvÃ� [ k_� _` mò ppel k� qd[ q� ^[ k
pl j ` qej ` p� h̀ [ _�ql � ` u[ ^` o] [ q̀ _� l o� t l op̀ kekc�pvj mql j p� l o�kl �pvj mql j � ò hè a� [ q� [ hhÀ�@q�qdep�qej ` Ã�qd` �kr [ k^` p� l a�TAI�k` ` _�ql � ] ` �ar oqd` o�r k_` opql l _�pl �qd[ q
s` q̀ o[ kp�j [ v�ò ^` es` �[ mmol moe[ q̀ �[ k_�pm̀ ^e[ hex` _�^[ ò À
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Ppv^d` _` hê p� [ ò � [ � ] ol [ _� ^h[ pp� l a� ^d` j ê [ hp� gkl t k� al o� qd` eo� mpv^dl [ ^qes` � ` aà ^qp� qd[ q� [ hq̀ o� kl oj [ h� ^l kp̂ el r pk` ppÀ� Td` � t l o_� ×mpv^d` _` hê Ø� j ` [ kp� ×j ek_ç
j [ keà pqekcØí t d` k� r p̀ _�^[ ò ar hhv�ek�qd` �oecdq� p̀ qqekcpÃ�pr ^d� [ p�ek�^l j ] ek[ qel k� t eqd�qd` o[ mvÃ�qd` v�^[ k� ] oekc� r k^l kp̂ el r p�qdl r cdqpÃ� à ` hekcpÃ� j ` j l oè pÃ� [ k_
p̀ kp[ qel kp�ql �qd` �pr oa[ ^` À�Ppv^d` _` hê p�[ ò �[ hpl �ek^ò [ pekchv�] ` ekc�` umhl ò _�al o�qd` eo�[ ] eheqv�ql �ek^ò [ p̀ �k` r o[ h�mh[ pqê eqvÃ�` kd[ k^` �k` r o[ h�ò col t qdÃ�[ k_�^d[ kc`
j ` kq[ h�m[ qq̀ okpÀ�Ppv^d` _` hê �^l j ml r k_p�s[ ov�t e_` hv�ek�qd` eo�md[ oj [ ^l hl cv�[ k_�mpv^dl hl cê [ h�` aà ^qpÀ

�Ê �t �ù�T���‡�C���� �C�–�' �t �D�3�D�³�‡�' ���‡�×�T�D�j �%�ù�T�‡�ç�×���' �ç�ù�' �t �‡�×�j ��

VDTS� ep� ^l j j eqq̀ _� ql � ` kpr oekc� j [ uej r j � ml q̀ kqe[ h� al o� pr ^^` pp� ek� [ ppepqekc� s` q̀ o[ kp� p̀ ` gekc� qo[ kpal oj [ qes` Ã� al r k_[ qel k[ h� t ` hhç] ` ekc� pl hr qel kpÀ� Pol m̀ o
mò m[ o[ qel k�[ k_�_` _ê [ q̀ _�ekq̀ co[ qel k�[ ò �g` v�ql �p̀ qqekc�ekq̀ kqel kp�t dê d�^ò [ q̀ �j ` [ kekcar h�^d[ kc` p�[ aq̀ o�qò [ qj ` kqÀ�Fo[ kq�ò ^emè kqp�ò ^` es` �aes` �l k` çl kçl k`
p̀ ppel kp�t eqd�[ �decdhv�qo[ ek` _�mò m[ o[ qel k�[ k_�ekq̀ co[ qel k�pm̀ ^e[ hepqÀ�Oqd` o�^l [ ^dekc�mol se_` _�ek^hr _` p�Bl r mh̀ p�Sr mml oqÃ�Mek_ar hk` pp�Bl [ ^dekcÃ�[ k_�Du` ^r qes`
L` [ _` opdem�Bl [ ^dekcÀ�VDTS�[ hpl �mol se_` p�t ` ` ghv�col r m�^l [ ^dekc�al o�co[ kq�ò ^emè kqp�[ k_�qd` eo�pml r p̀ pÀ
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Ik�[ __eqel k�ql �e] l c[ ek` �qd` o[ mvÃ�VDTS�[ hpl �pr mml oqp�qò [ qj ` kq�[ k_�ò p̀ [ ô d�r pekc�l qd` o�mpv^d` _` hê �qd` o[ mè pÃ�ek^hr _ekc�g` q[ j ek` Ã�mpehl ^v] ekÃ�MCM@Ã�� M` l ç
CMTÀ

I] l c[ ek` K` q[ j ek` Ppehl ^v] ek MCM@ � çM` OçCMT

�Ê �t �ù�T���‡�C���� �C�–�' �t �D�3�D�³�‡�' �+�ù�C�C�‡�C�T�D�3���T�t �D�%�ù�� �–��

Ppv^d` _` hê ç[ ppepq̀ _� qd` o[ mvÃ� l o� mpv^d` _` hê � qd` o[ mvÃ� r p̀ p� md[ oj [ ^l hl cê [ h� ^l j ml r k_p� ql � ` kd[ k^` � qd` � ` aà ^qes` k` pp� l a� qd` o[ mv� al o� [ � s[ oè qv� l a� j ` kq[ h
d` [ hqd� [ k_�k` r ol hl cê [ h�^l k_eqel kpÀ�Weqd� ò p̀ [ ô d� [ ^^` h̀ o[ qekc�ekql �qd` eo� h̀ c[ h� r p̀ pÃ�mpv^d` _` hê �qd` o[ mè p� [ ò �qo[ ^g�ql � ] ` �qd` �k` uq� j [ fl o� ] ò [ gqdol r cd�ek
j ` kq[ h�d` [ hqd�^[ ò À

Ppv^d` _` hê �_or cp�d[ s` �ml q̀ kqe[ h�[ p�` aà ^qes` �qò [ qj ` kqp�al o�s` q̀ o[ kp�[ k_�j [ kv�l qd` opÀ�Ppehl ^v] ekÃ�MCM@Ã�g` q[ j ek` Ã�e] l c[ ek` Ã�[ k_�LSC�[ ò �qd` �j l pq�t e_` hv
ò p̀ [ ô d` _À�Td` p̀ �pr ] pq[ k^` p�d[ s` �pdl t k�pqol kc�mò hej ek[ ov� ` aaê [ ^v� t d` k�^l j ] ek` _� t eqd�qd` o[ mv�al o�qò [ qekc�_` mò ppel kÃ� [ kuè qvÃ� [ __ê qel kÃ�PTSCÃ�TAIÃ
[ k_�l qd` o�^l k_eqel kpÀ

@hqdl r cd� j l pq� l a� qd` p̀ � qò [ qj ` kqp� [ ò � kl q� v` q� [ mmol s` _� ] v� qd` � El l _� [ k_� Cor c� @_j ekepqo[ qel k� t̄ eqd� qd` � ` u^` mqel k� l a� ` pg` q[ j ek` � al o� _` mò ppel k°Ã� qd` p̀
pr ] pq[ k^` pÛ�[ ] eheqè p�ql �` kd[ k^` �qd` o[ mv�j [ v�] ` �_r ` �ql �qd` eo�k` r ol ^d` j ê [ h�` aà ^qpÃ�[ p�t ` hh�[ p�_r ` �ql �mpv^dl hl cê [ h�j ` ^d[ kepj pÃ�pr ^d�[ p�d` hmekc�t eqd�qd`
ò mol ^` ppekc� l a� qo[ r j [ qê � j ` j l oè pÃ� ` k^l r o[ cekc� ` j l qel k[ h� ] ò [ gqdol r cdp� [ k_� pmeoeqr [ hçqvm̀ � ` um̀ oè k^` pÃ� c[ ekekc� m̀ opl k[ h� ekpecdqpÃ� ek^ò [ pekc
mpv^dl hl cê [ h�ah̀ ue] eheqvÃ�[ k_�a[ ^eheq[ qekc�[ _[ mqes` �m̀ opl k[ heqv�^d[ kc` pÀ
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M[ ck` per j êI] l c[ ek` �Td` o[ mv�ek�V` q̀ o[ kp�t eqd�To[ r j [ qê �Ao[ ek�Ikfr oè p
Bd` oe[ kÃ�KÀNÀÃ�K` vk[ kÃ�JÀNÀÃ�@kg` oÃ�LÀ�` q�[ hÀ
N[ qr ò �M` _ê ek` Ã�J[ kr [ ov�� � � �
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I] l c[ ek` �ep� [ �ml q̀ kq�mpv^dl [ ^qes` �_or c�qd[ q�ep�` uqo[ ^q̀ _�aol j �qd` �T[ ] ` ok[ kqd` �e] l c[ �pdor ] Ã�k[ qes` �ql �W` pq�@aoê [ À� Ik�eqp� t dl h̀ �mh[ kq�al oj Ã�e] l c[ �d[ p� ] ` ` k
r p̀ _�al o�^` kqr oè p�al o�ekeqe[ ql ov�oeqr [ hp�] v�ek_ec` kl r p�col r mpÀ�I] l c[ ek` Ã�qd` �` uqo[ ^q̀ _�^d` j ê [ hÃ�t [ p�r p̀ _�ek�Eo[ k^` �al o�l s` o�� � �v` [ op�[ p�[ k�[ kqe_` mò pp[ kqÃ
[ k_�[ p�[ �pqej r h[ kq�r kqeh�qd` �j e_ç�� � � pÀ�Sek^` �qd` �� � � � pÃ�e] l c[ ek` �d[ p�] ` ` k�r p̀ _�] v�W` pq̀ ok�_l ^ql op�moej [ oehv�[ p�[ �qò [ qj ` kq�al o�[ __ê qel kÃ�` pm̀ ^e[ hhv�l mel e_
[ __ê qel kÀ� Pò hej ek[ ov� ò p̀ [ ô d� d[ p� pdl t k� qd[ q� e] l c[ ek` � qò [ qj ` kq� ep� [ ppl ^e[ q̀ _� t eqd� ò _r ^` _� [ __ê qel k� p̀ s` oeqvÃ� ò _r ^qel k� ek� qd` � t eqd_o[ t [ h� pvk_ol j `
[ ppl ^e[ q̀ _�t eqd�l mel e_�r p̀ Ã�[ k_�ò _r ^ekc�qd` �^l j mr hpes` �_` peò �ql �^l kpr j ` �[ �t e_` �s[ oè qv�l a�_or cpÀ

�Ê �t �ù�T���‡�C���‡� �ç�j �ù�‡�×�D���T�t �D�%�ù�� �–��

I] l c[ ek` �qd` o[ mv�ep�ò ml oq̀ _�ql �d` hm�ò _r ^` �qd` �ekq̀ kpeqv�l a�[ �pm̀ ^qor j �l a�j l l _�[ k_�[ kuè qv�pvj mql j p�[ k_�ep�[ ppl ^e[ q̀ _�t eqd�p̀ haçò ml oq̀ _�ej mol s` j ` kqp�ek
^l ckeqes` �ar k^qel kekc�ek�ek_ese_r [ hp�t eqd�pr ] pq[ k^` �r p̀ �_epl o_` opÀ�Cr oekc�qò [ qj ` kqÃ�e] l c[ ek` � [ hhl t p�qd` �` sl ^[ qel k�[ k_�ò mol ^` ppekc� l a�qo[ r j [ qê � j ` j l oè p
[ k_� l ^^[ pel kp� qd` o[ m̀ r qê � [ k_� j ` [ kekcar h� sepel kp� l a� pmeoeqr [ h� [ k_� [ r ql ] el co[ mdê [ h� ekpq[ k^` p� t dê d� [ ò � l a� ^` kqo[ h� ò h̀ s[ k^` � ek� [ __ò ppekc� PTSçò h[ q̀ _
mpv^dl hl cê [ h� ^l kq̀ kqÀ�Td` � ] ` k` aeqp� l a�e] l c[ ek` � j [ v� ] ` � [ ppl ^e[ q̀ _� t eqd�eqp� ` aà ^qp� l k� p̀ ol ql kek� [ k_�_l m[ j ek` �qo[ kpml oq̀ opÃ�pecj [ Ã�Nçj ` qdvhç_ç[ pm[ oq[ q̀ Ã
kê l qekê � [ ^` qvĥ dl hek` Ã� [ k_� l mel e_� ò ^` mql opÃ� [ k_� qd` � mol _r ^qel k� l a� che[ hç_` oes` _� k` r ol qol mdê � a[ ^ql op� [ k_� ] o[ ekç_` oes` _� k` r ol qol mdê � a[ ^ql o� t dê d� [ ò
e_` kqeaè _�peq̀ p�l a�ekq̀ ò pq�ek�qd` �qò [ qj ` kq�l a�^l ckeqes` �ej m[ eoj ` kq�ek�k` r ol mpv^de[ qoê �_epl o_` opÀ

�Ê �t �ù�T���ù�%�D���T�t �D���%�‡�C�«�C���ç�e���‡� �ç�j �ù�‡�×�D���T�t �D�%�ù�� �–��

Td` �moej [ ov�[ _s` op̀ �` aà ^qp�l a�e] l c[ ek` �ek^hr _` �^[ o_el s[ p̂ r h[ o�` aà ^qpÃ�[ q[ ue[ Ã�k[ r p̀ [ Ã�[ k_�sl j eqekcÃ�[ k_�mpv^dl hl cê [ h�` aà ^qp�pr ^d�[ p�[ r _eql ov�[ k_�sepr [ h
d[ hhr ^ek[ qel kpÃ� ò ç̀ um̀ oè k^ekc� qo[ r j [ qê � j ` j l oè pÃ� [ ^r q̀ � à [ oÃ� _epqò ppÃ� l o� cr ehq°À� I] l c[ ek` � qd` o[ mv� pdl r h_� [ ht [ vp� ] ` � [ _j ekepq̀ ò _� r k_` o� ^[ ò ar h� j ` _ê [ h
pr m̀ osepel kÀ�VDTS�t l ogp�^hl p̀ hv�t eqd�co[ kq�ò ^emè kqp�ql �_` q̀ oj ek` �ea�mpv^d` _` hê �qd` o[ mv�ep�oecdq�al o�qd` j À
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I] l c[ ek` �qd` o[ mv�ep�h̀ c[ h�ek�pl j ` �^l r kqoè p�l r qpe_` �qd` �UÀSÀÃ�qdl r cd�j l pqhv�r kò cr h[ q̀ _À�Td` �à _` o[ h�cl s` okj ` kq�d[ p�` u` j mq̀ _�j ` j ] ` op�l a�^` oq[ ek�pm̀ ^eaê
ò hecel r p�l oc[ kex[ qel kp�aol j �pr ^d�mol p̀ ^r qel kÃ�t eqdek�k[ ool t �ò pqoê qel kpÃ�[ aq̀ o�v` [ op�l a�heqec[ qel kÀ�Hl t ` s` oÃ�l khv�^` oq[ ek�ò hecel r p�l oc[ kex[ qel kp�d[ s` �l ] q[ ek` _
pr ^d�` u` j mq�pq[ qr pÄ�j ` j ] ` op�l a�j l pq�ò hecel r p�l oc[ kex[ qel kp�[ ò �kl q�` u` j mq�[ k_�[ ò �pqehh�he[ ] h̀ �ql �] ` �mol p̀ ^r q̀ _�al o�qd` �à _` o[ h�^oej ` �l a�_or c�ml pp̀ ppel kÀ

�Ê �t �–���‡� �ç�j �ù�‡�×�D���e�ç�%���x�›�•�W��

I] l c[ ek` �qò [ qj ` kq�ep�ò ml oq̀ _�ql �d` hm�ò hè s` �[ �s[ oè qv�l a�j l l _�[ k_�[ kuè qv�pvj mql j p�[ k_�d[ p�] ` ` k�[ ppl ^e[ q̀ _�t eqd�p̀ haçò ml oq̀ _�ej mol s` j ` kqp�ek�^l ckeqes`
ar k^qel kekc� [ k_� nr [ heqv� l a� heà � ek� m̀ l mh̀ � pr aà oekc� aol j � [ __ê qel kÀ� Cr oekc� qò [ qj ` kqÃ� e] l c[ ek` � qd` o[ mv� [ hhl t p� m[ qè kqp� ql � ò ^[ hh� [ k_� ò mol ^` pp� qo[ r j [ qê
j ` j l oè p�[ k_�j [ v�^l kqoe] r q̀ �ql �m̀ opl k[ hhv�j ` [ kekcar h�[ k_�qd` o[ m̀ r qê �ekpecdqpÃ�l aq̀ k�t eqd�pmeoeqr [ h�[ k_�[ r ql ] el co[ mdê [ h�^l kq̀ kqÀ�Td` p̀ �` aà ^qp�j [ v� j [ g`
e] l c[ ek` �[ k�` aà ^qes` �[ _fr k^q�ql �qd` o[ mv�al o�[ __ò ppekc�PTSCçò h[ q̀ _�mpv^dl hl cê [ h�^l kq̀ kqÀ

�Ê �t �–���‡� �ç�j �ù�‡�×�D���e�ç�%���›�D�È��

Pò hej ek[ ov� ò p̀ [ ô d�d[ p�ek_ê [ q̀ _�qd[ q�e] l c[ ek` � ^l r h_�mh[ v� [ � ol h̀ � ek� ` kd[ k^ekc�k` r ol mh[ pqê eqv� [ k_� ^l kqoe] r q̀ � ql � k` r ol k[ h� col t qdÀ�Td` ò � ep� ` se_` k^` �qd[ q
e] l c[ ek` �^[ k�] ` �r p̀ _�[ p�[ �k` r ol mol q̀ ^qes` �[ c` kq�ql �d` hm�ò _r ^` �l o�mò s` kq�] o[ ek�_[ j [ c` �aol j �] h[ pqp�[ k_�` umhl pel kp�[ p�t ` hhÀ�I] l c[ ek` �ek^ò [ p̀ p�qd` �[ j l r kq
l a�Fhe[ h�B` hh�C` oes` _�N` r ol qol mdê �E[ ^ql o� ¯FCNE°Ã�Ao[ ek�C` oes` _�N` r ol qol mdê �E[ ^ql o� ¯ACNE°Ã� [ k_�N` os` �Fol t qd�E[ ^ql o� ¯NFE°�ek�m[ oqp� l a�qd` �_l m[ j ek` ocê
pvpq̀ j � l a�qd` � ] o[ ekÀ�Td` � ò h̀ [ p̀ � l a�FCNE�mol j l q̀ p�qd` �pr oses[ h� [ k_�_eaà ò kqe[ qel k� l a�_eaà ò kq�_l m[ j ek` �k` r ol kp� [ k_�d[ p� ] ` ` k� [ ppl ^e[ q̀ _� t eqd�qd` � [ kqeç
[ __ê qes` �mol m̀ oqè p�l a�e] l c[ ek` À�ACNE�pr mml oqp�qd` �pr oses[ h�l a�^` hhp�[ k_�mol j l q̀ p�qd` �col t qd�[ k_�_eaà ò kqe[ qel k�l a�k` t �k` r ol kpÃ�[ k_�_vpò cr h[ qel k�l a�NFE
d[ p�] ` ` k�ò h[ q̀ _�ql �k` r ol _` c` k` o[ qes` �_ep̀ [ p̀ pÀ�Td` �ek^ò [ p̀ �l a�qd` p̀ �k` r ol qol mdê �a[ ^ql op�] v�e] l c[ ek` �d[ p�qd` �ml q̀ kqe[ h�ql �d` [ h�] o[ ek�ekfr ov�[ q�qd` �k` r ol k[ h
h̀ s` hÀ

Tl �c[ qd` o�j l ò �` se_` k^` �[ ] l r q�e] l c[ ek` �[ p�[ �ml q̀ kqe[ h�PTSC�[ k_�TAI�qò [ qj ` kq�l mqel kÃ�VDTS�ep�pr mml oqekc�Sq[ kal o_�Ukes` opeqv�ò p̀ [ ô d` o�CoÀ�Nl h[ k�Wehhe[ j pÛ
l ] p̀ os[ qel k[ h� [ k_� ] o[ ek� ej [ cekc� pqr _v� l a� qd` � p[ à qv� l a� e] l c[ ek` ç[ ppepq̀ _� qd` o[ mv� ek� s` q̀ o[ kp� t eqd� d` [ _� qo[ r j [ Ã� ^l j ] [ qÃ� l o� ] h[ pq� ` uml pr ò À� Ik� [ __eqel k� ql
mpv^dl hl cê [ h� [ k_� ^l ckeqes` � q̀ pqekc� l a� � � � s` q̀ o[ kp� ò ^` esekc� e] l c[ ek` � qò [ qj ` kq� ek� ^l r kqoè p� t d` ò � qd` � qò [ qj ` kq� ep� [ s[ eh[ ] h̀ Ã� pqr _v� m[ oqê em[ kqp� t ehh� [ hpl
ò ^` es` �j [ ck` qê �ò pl k[ k^` �ej [ cekc�¯MRI°�[ k_�` h̀ ^qol ` k^` md[ hl co[ mdv�¯DDF°�ql �` umhl ò �ml ppe] h̀ �] o[ ek�^d[ kc` p�[ ppl ^e[ q̀ _�t eqd�eqp�r p̀ À
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