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shu d r �Jn m s‘ j su d qg ‘ ksd m �’hm j k-�?a vd g qld b g ‘ m hrld m �hl�R hm m d �c d q�Fd r s‘ kssg d q‘ o hd ()�c d l�?ksd q�d m sr o qd b g d m c d �
Qd hed )�M‘„g d ,Chr s‘ m y ,E kd w ha hkhs‘„s-

3 -� Chd �r o hqhst d kk,r hm m r shesd m c d �K d a d m r c hld m r hn m �t le‘ r r s�‘ kkf d ld hm d �?r o d j sd �c d q�R hm m r shest m f )�c d q�D sg hj �t m c �
S q‘ m r y d m c d m y -�Chd r d �K d a d m r c hld m r hn m �a d e‘ r r s�r hb g �lhs�d w hr sd m shd kkd m �R hm m eq‘ f d m �’K d a d m ,S n c )�Jq‘ m j g d hs,
Fd r t m c g d hs)�K d hc d m �d sb -(�r n vhd �o d qr n„ m khb g d m �Vd qsd m �t m c �hr s�m hb g s�lhs�j hqb g khb g d q�Hm r shst shn m �f kd hb g y t r d sy d m �
’u f k-�L‘ t qd q)�1 / 0 / ‘ (-�Hm �c d q�Gt l‘ m hr shr b g d m �O r x b g n kn f hd �v‘ q�r hd �r b g n m �hlld q�u n m �f qn r r d q�Ad c d t st m f -�
Jd qm sg d ld m �r hm c �g hd q9�O g hkn r n o g hd qd m )�ld c hs‘ shu d r �D qe‘ g qd m )�T„ a d qm d g ld m �n c d q�R shesd m �u n m �Vd qsd m )�Tq,
Ud qsq‘ t d m -

�
4 -� Cd q�Q‘ t l�‘ kr �K d a d m r c hld m r hn m �a d y hd g s�r hb g �f d m d qd kk�‘ t e�q‘„t lkhb g d �D qe‘ g qt m f d m �c d r �Ld m r b g d m �’hm j k-�c d r �
Jn„qo d qhm m d qd m (-�Cd r �Vd hsd qd m �a d hm g ‘ ksd s�c hd r d �K d a d m r c hld m r hn m �c hd �Pt ‘ khs‘„s�c d r �K d a d m r q‘ t ld r �d hm d q�O d q,
r n m -�Jd qm sg d ld m �r hm c �d m r o qd b g d m c 9�Jn„qo d qhm m d m q‘ t l)�Hm shld q�?t r r d m q‘ t l)�R n y h‘ kd q�M‘ g q‘ t l.Fqn r r q‘ t l-

5 -� Chd �Y d hs�‘ kr �K d a d m r c hld m r hn m �t le‘ r r s�c ‘ r �D qkd a d m �hm �c d q�Fd f d m v‘ qs)�c d q�Ud qf ‘ m f d m g d hs�t m c �c d q�Y t j t m es)�
r n vhd �c ‘ r �r t a id j shu d �Y d hsd qkd a d m -�Jd qm sg d ld m �t le‘ r r d m 9�Fd f d m v‘ qs)�Tm lhssd ka ‘ qd �Y t j t m es)�Y t j t m es)�
Ud qf ‘ m f d m g d hs-

Chd �E n ql�c d r �Vt„qed kr �u d qr hm m a hkc khb g s�c ‘ a d h�c hd �Y t r ‘ lld m f d g n„ qhf j d hs�c d q�u d qr b g hd c d m d m �K d a d m r c hld m r hn m d m -�
Id c d �K d a d m r c hld m r hn m �et„ q�r hb g �j ‘ m m �c d s‘ hkkhd qs�a d sq‘ b g sd s�vd qc d m )�‘ a d q�d qr s�f d ld hm r ‘ l�a hkc d m �r hd �d hm �F‘ m y d r-�
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Chd �r d b g r �K d a d m r c hld m r hn m d m �vd qc d m �‘ t b g �hm �E n ql�d hm d r �Jqd hrln c d kkr �‘ a f d a hkc d s)�hm �c d l�c hd �Vd b g r d kvhqj t m ,
f d m �m n b g �r s‘„qj d q�u hr t ‘ khr hd qs�t m c �a d sn m s�vd qc d m -

@aahkctmf�09�
C‘ r �?m sg qn o n kn f hr b g d �Vt„qed kln c d kk�HJO �lhs�r d hm d m �r d b g r �K d a d m r c hld m r hn m d m �c d r �Ld m r b g d m �m ‘ b g �L‘ t qd q��
’t -‘ -�1 / / 5 :�0 8 8 8 :�0 8 8 2 ‘ (9�C‘ qr sd kkt m f �‘ kr �Vt„qed k,�’khm j r (�t m c �‘ kr �Jqd hrln c d kk�’qd b g sr (-

C‘ r �f ‘ m y g d hskhb g �n qhd m shd qsd �Vt„qed k,�n c d q�Jqd hrln c d kk�lhs�r d hm d m �r d b g r �K d a d m r c hld m r hn m d m �u d qc d t skhb g s�c ‘ r �
E hf t q,Fqt m c ,O qhm y ho �g hm r hb g skhb g �c d q�id vd hkhf d m �K d a d m r c hld m r hn m d m -�D hm d �K d a d m r c hld m r hn m �j ‘ m m �id vd hkr �‘ t r �
c d l�Ghm sd qf qt m c �c d r �f ‘ m y d m �Vt„qed kr �‘ kr �E hf t q�hm �c d m �Un qc d qf qt m c �j n lld m -�C‘ a d h�g ‘ m c d ks�d r �r hb g �a d h�c d m �
K d a d m r c hld m r hn m d m �m hb g s�t l�u n m d hm ‘ m c d q�r sqhj s�‘ a y t f qd m y d m c d �D m shs‘„sd m )�r n m c d qm �c hd r d �f d g d m �hm sq‘ ,�t m c �hm ,
sd qhm c hu hc t d kk�fi hd r r d m c �hm d hm ‘ m c d q�t„ a d q-�Chd �j n„ qo d qkhb g d )�c hd �o r x b g hr b g d �r n vhd �c hd �r n y h‘ kd �Chld m r hn m �j n qqd r o n m ,
c hd qd m �lhs�c d m �c qd h�O ed hkd qm �c d r �a hn ,o r x b g n ,r n y h‘ kd m �Ln c d kkr �‘ t r �c d q�Ld c hy hm �’D m f d k)�0 8 6 6 (-�Ld m r b g d m �r hm c �
c t qb g �R s‘„qj d m �t m c �O n sd m y h‘ kd �hm �ld g qd qd m �d m se‘ ksd sd m �K d a d m r c hld m r hn m d m �a d r r d q�‘ a f d r hb g d qs)�c ‘ �r hb g �c hd r d �
r b g t„ sy d m c �t m c �r st„ sy d m c �d hm r b g ‘ ksd m �j n„ m m d m -
�
Lhs�c d m �r d b g r �K d a d m r c hld m r hn m d m �vhqc �c d q�f ‘ m y g d hskhb g d �?m r ‘ sy �c d q�JY O S �HJO �c d t skhb g -�Chd �f qt m c kd f d m c d m �
ld m r b g khb g d m �E t m j shn m d m �’v‘ g qm d g ld m )�et„ g kd m )�c d m j d m )�g ‘ m c d km (�r hm c �hm �hg qd q�hm sd qc d o d m c d m sd m �D hm g d hs�t m c �
O qn y d r r g ‘ eshf j d hs�hm sd f qhd qs-�C‘ r �f ‘ m y g d hskhb g �‘ t r f d qhb g sd sd �Ld m r b g d m u d qr s‘„m c m hr �f d g s�c ‘ u n m �‘ t r)�c ‘ r r �d hm �
f d r t m c d q�Ld m r b g �f kd hb g y d hshf �hm �f t sd l�Jn m s‘ j s�y t �r hb g �r d ka r s�’hm m d qd q�Jn m s‘ j s(�t m c �y t �d w sd qm d m �’Jn m s‘ j s,(
R hst ‘ shn m d m �hr s-�Chd r �a d hm g ‘ ksd s�d hm d �‘ c ‘„p t ‘ sd �N„ eem t m f �d a d m r n �vhd �?a f qd m y t m f �c d r �R d ka r s�m ‘ b g �hm m d m �t m c �
m ‘ b g �‘ t r r d m -

Fd r t m c g d hs�vhqc �hm �c d q�Fd r s‘ kssg d q‘ o hd �‘ kr �et m j shn m hd qd m c d �R d ka r sqd f t k‘ shn m �hl�R hm m d �c d q�Gn ln„n r s‘ r d �‘ m f d ,
r d g d m )�a d h�c d q�c d q�Ld m r b g �r hb g �r d hm d q�vd b g r d km c d m �Ad c t„ qem hr r d �t m c �c d q�?m en qc d qt m f d m �c d q�Tlvd ks�a d vt r r s�
vhqc �’An m f d qr �%�R b g t ksg d r r)�1 / / 4 (-�C‘ qt„ a d q�g hm ‘ t r �vd qc d m �Fd r t m c g d hs�t m c �Jq‘ m j g d hs�hm �c d q�JY O S �HJO �‘ t e�
d hm d l�lt kshc hld m r hn m ‘ kd m �Ghm sd qf qt m c �’‘ kkd �r d b g r �K d a d m r c hld m r hn m d m �t m c �c d qd m �Vd b g r d kvhqj t m f d m (�o q‘„y h,
r hd qs9�Fd r t m c g d hs�‘ kr �c x m ‘ lhr b g d �A‘ k‘ m b d �c d q�r d b g r �K d a d m r c hld m r hn m d m �a yv-�Jq‘ m j g d hs�‘ kr �Cx r a ‘ k‘ m b d �n c d q�
E hw hd qt m f �hm m d qg ‘ ka �c d q�K d a d m r c hld m r hn m d m -�C‘ a d h�hr s�c d q�f ‘ m y d �Nqf ‘ m hrlt r �a d sd hkhf s)�m hb g s�m t q�S d hka d qd hb g d -
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2-1�S gd pZ od tshr b gd r �@pad hs d m�Z l�Ad hr ohd k�cd r �@i shu d m�P ghes d mr

Chd �hm sd f q‘ shu d �t m c �f ‘ m y g d hskhb g �n qhd m shd qsd �S g d q‘ o hd ‘ qa d hs�c d q�JY O S �HJO �vhqc �y -A-�‘ m �c d q�S d b g m hj �c d r �?j shu d m �
R g hesd m r �c d t skhb g �’L‘ t qd q)�0 8 8 7 a :�1 / / 8 (-�– R g hesd m z �a d c d t sd s�– c d m �E n j t r �vd b g r d km z �n c d q�– r hb g �u d qk‘ f d qm z �
hm m d qg ‘ ka �d hm d q�’hm sq‘ ,(�n c d q�yvhr b g d m �c d m �K d a d m r c hld m r hn m d m �’hm sd qc hld m r hn m ‘ k(-�Ad hl�hm sq‘ c hld m r hn m ‘ kd m �
R g hesd m �vhqc �hm m d qg ‘ ka �c d q�d hm y d km d m �K d a d m r c hld m r hn m �f d vd b g r d ks-�Hm �c d q�j n„ qo d qkhb g d m �Chld m r hn m �vhqc �a r o v-�
u n l�R hsy d m �hm r �R sd g d m )�u n m �d hm d l�lt r j t k‘„q�‘ m f d r o ‘ m m sd m �hm �d hm d m �d m sr o ‘ m m sd m �Y t r s‘ m c )�u n m �d hm d q�Ad vd ,
f t m f �y t q�Qt g d �f d vd b g r d ks-�Tm sd q�hm sd qc hld m r hn m ‘ kd l�R g hesd m �vhqc �c ‘ r �Vd b g r d km �yvhr b g d m �c d m �u d qr b g hd c d m d m �
K d a d m r c hld m r hn m d m �u d qr s‘ m c d m -�Ad hl�Vd b g r d k�a r o v-�u n l�Fd r o q‘„b g �hm �c ‘ r �R o t„ qd m �c d q�Jn„qo d qv‘ g qm d g lt m f �
d qen kf s�d hm �R g hes�u n m �c d q�o r x b g hr b g d m �hm �c hd �j n„ qo d qkhb g d �K d a d m r c hld m r hn m -�Cd q‘ qshf d �Chld m r hn m rvd b g r d k�f d g d m �
ld hr s�lhs�d hm d l�Vd b g r d k�hm �c d q�Fd et„ g kr p t ‘ khs‘„s�d hm g d q-

Chd �JY O S �HJO �u d qr sd g s�c ‘ r �r sd sd �Vd b g r d km �u n m �d hm d q�K d a d m r c hld m r hn m �y t q�‘ m c d qd m �a d hl�d hm y d km d m �Ld m r b g d m �
‘ kr �d hm �f qt m c kd f d m c d r �K d a d m r ,�t m c �E t m j shn m r o qhm y ho )�vd kb g d r �a d c d t sr ‘ l�hr s�et„ q�c hd �n o shl‘ kd �?j shu hd qt m f �c d q�
O d qr n„ m khb g j d hs-�Hl�Fd f d m y t f �c ‘ y t �a d r sd g s�c hd �Fd e‘ g q�c d r �Jq‘ m j vd qc d m r �hm �d hm d q�E hw hd qt m f �hm �d hm d q�d hm y hf d m �
K d a d m r c hld m r hn m -�Chd r �g ‘ s�y t q�E n kf d )�c ‘ r r �D qkd a m hr g n qhy n m s�t m c �S ‘„shf j d hsr q‘ c ht r �d hm f d r b g q‘„m j s�vd qc d m �t m c �
et„ g qs�vd hsd q�y t �d hm d q�?a m ‘ g ld �c d q�hm c hu hc t d kkd m �Qd r r n t qb d m -�Ct qb g �c hd �sg d q‘ o d t shr b g d �?qa d hs�j n„ m m d m �lhssd kr �
?j shu d l�R g hesd m �f d y hd ks�T„ a d qa qt„ b j t m f r g hked m )�Jq‘ es)�m d t d �Hlo t kr d �t m c �j qd ‘ shu d �K n„ r t m f r u d qr t b g d �‘ t r �‘ m c d qd m �
K d a d m r c hld m r hn m d m �d m svhb j d ks�vd qc d m -

Cd q�g hd q�r s‘ ss“ m c d m c d �O d qr o d j shu d m vd b g r d k�c hd m s�c d l�?t e“ m c d m �u n m �Qd r r n t qb d m )�‘ a d q�‘ t b g �u n m �O qn a kd led k,
c d qm �hl�c h‘ f m n r shr b g d m �R hm m )�c d q�K n r kn„ r t m f �qd r o -�D m s“ w hd qt m f �’u n l�O qn a kd l()�r n vhd �c d l�m hb g sj n m eqn m s‘ shu d m �
Tlf ‘ m f �lhs�Vhc d qr s‘ m c -��
�
C‘ r �?ssqha t s�– ‘ j shu z �’?j shu d r �R g hesd m (�c qt„ b j s�‘ t r)�c ‘ r r �c d q�E n j t rvd b g r d k�m hb g s�a d khd a hf )�r n m c d qm �u n m �j khd m ,
sd m r o d y h“ r b g d m �T„ a d qkd f t m f d m �t m c �Ad n a ‘ b g st m f d m �u n m �c d q�S g d q‘ o d t shm �a yv-�u n l�S g d q‘ o d t sd m �‘ m f d kd hsd s�
vhqc -�C‘ r �o r x b g n sg d q‘ o d t shr b g d �S g d l‘ �vhqc �y t l�Ad hr o hd k�‘ t r �d hm d q�‘ m c d qd m �c d q�r d b g r �K d a d m r c hld m r hn m d m �
a d sq‘ b g sd s-�C‘ lhs�j ‘ m m �d hm d �?„ m c d qt m f �c d r �R sd kkd m vd qsd r �c d r �O qn a kd lr �r s‘ ss“ m c d m )�r n c ‘ r r �d hm d �Ad v‘„kshf t m f �
kd hb g sd q�d qr b g d hm s-�Hm sd qc hld m r hn m ‘ kd r �R g hesd m �j ‘ m m �a d hr o hd krvd hr d �a d h�r n l‘ sn en qld m �R sn„ qt m f d m �g hkeqd hb g �r d hm )�
t l�c hd �O d qr o d j shu d �u n m �c d q�c ‘ t d qg ‘ esd m �V‘ g qm d g lt m f �c d q�j n„ qo d qkhb g d m �R b g ld qy d m �’j n„ qo d qkhb g d �Chld m r hn m (�
‘ t e�l‘ k‘ c ‘ o shu d )�u d q‘„m c d qa ‘ qd �Fd c ‘ m j d m lt r sd q�’o r x b g hr b g d �Chld m r hn m (�y t �vd b g r d km -�Lhs�c d l�R g hesd m �hm �c hd �
y d hskhb g d �Chld m r hn m �’y -A-�– V‘ r �v‘„qd �‘ m c d qr)�vd m m �R hd �c hd �S g d q‘ o hd �d qen kf qd hb g �a d d m c d m ; z (�j ‘ m m �c hd �O ‘ shd m shm .
c d q�O ‘ shd m s�vhd c d q�O d qr o d j shu d m �t m c �Y hd kd �d qg ‘ ksd m -
Lhs�c d l�?j shu d m �R g hesd m �j ‘ m m �d hm d �f d y hd ksd �Qd r r n t qb d m ‘ j shu hd qt m f �f d en„ qc d qs�vd qc d m )�a d hr o hd krvd hr d �c t qb g �
hm sq‘ c hld m r hn m ‘ kd r �R g hesd m �hm m d qg ‘ ka �c d q�j n„ qo d qkhb g d m �Chld m r hn m �’y -A-�vd m m �c d q�O ‘ shd m s�en qsv‘„g qd m c �‘ t e�r d hm d �
r s‘ qj d m �Jn o er b g ld qy d m �en j t r r hd qs(-�Ct qb g �c d m �O d qr o d j shu d m vd b g r d k�‘ t e�‘ m c d qd �r b g ld qy eqd hd �Jn„qo d qqd f hn m d m �
n c d q�R hm m d rv‘ g qm d g lt m f d m �“ m c d s�‘ t b g �d hm �O d qr o d j shu d m vd b g r d k�u n l�Jq‘ m j ,R d hm �hm r �Fd r t m c ,R d hm �r s‘ ss-

Tm sd q�U?JNF,R g hesd m �’?a j t„ qy t m f �et„ q�Uhr t d kk�fl�?j t r shr b g �fl�Jhm ‘„r sg d shr b g .S ‘ j shk�fl�Nke‘ j sn qhr b g �fl�Ft r s‘ sn qhr b g (�
vhqc �c d q�Vd b g r d k�yvhr b g d m �u d qr b g hd c d m d m �R hm m d r j ‘ m ‘„kd m �u d qr s‘ m c d m -�Chd �R hm m d r j ‘ m ‘„kd �r hm c �a d h�c d m �d hm y d km d m �
Ld m r b g d m �t m sd qr b g hd c khb g �r s‘ qj �‘ t r f d o q‘„f s�t m c �d qln„f khb g d m �‘ t e�c hd r d �Vd hr d �c h‘ f m n r shr b g d �t m c �sg d q‘ o d t sh,
r b g d �Y t f ‘„m f d �y t q�Jkhd m shm �a yv-�y t l�Jkhd m sd m -�S g d q‘ o d t shr b g �a d c d t sr ‘ l�hr s)�c ‘ r r �c hd �hm �‘ kkd m �R hm m d r j ‘ m ‘„kd m �
u d q‘ qa d hsd sd �’lt kshj n c hd qsd (�Hm en ql‘ shn m �‘ l�r s‘„qj r sd m �g ‘ m c kt m f rvhqj r ‘ l�hr s�’Fn ssv‘ kc )�1 / / 4 (-�Chd �V‘ g qm d g ,
lt m f r e‘„g hf j d hs�t m c �Qd ‘ khs‘„sr o qt„ et m f �vhqc �c t qb g �c ‘ r �E n„ qc d qm �u n m �R hm m d rv‘ g qm d g lt m f d m �m ‘ b g f d vhd r d m d ql‘ r ,
r d m �f d r s‘„qj s)�a r o v-�c t qb g �c ‘ r �Ad j kn o ed m �c d r �f d r ‘ lsd m �Jn„qo d qr �lhs�c d m �d hf d m d m �G‘„m c d m �’u f k-�L‘ t qd q)�0 8 6 5 ‘ (-�
Chd �U?JNF,R hm m d rv‘ g qm d g lt m f d m �r hm c �d hm �K d a d m r ‘ t r c qt b j �c d r �f d r ‘ lsd m �Ld m r b g d m -�R hd �j n„ m m d m �c d m id m hf d m �
K d a d m r c hld m r hn m d m �y t f d n qc m d s�vd qc d m )�c hd �y t q�r d ka d m �Y d hs�u n qc d qf qt„ m c hf �r hm c -
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Chd �JY O S �HJO �f d g s�c ‘ u n m �‘ t r)�c ‘ r r �Fd r t m c ,Vd qc d m �‘ t b g �a d c d t sd s)�‘ t r �‘ m c d qd m �K d a d m r c hld m r hn m d m �’n c d q�
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a d hs�lhs�Tm hu d qr hs‘„sr j khm hj d m �g ‘„ks�a hr �g d t sd �‘ m -�Chd �‘ kkd qd qr sd m �R st c hd m �vt qc d m �u n m �Cq-�ld c -�L‘ t qd q�’a d qd hsr �
c ‘ l‘ kr �R o d y h‘ k‘„qy shm �et„ q�O r x b g h‘ sqhd �t m c �O r x b g n sg d q‘ o hd )�E LG(�hl�Q‘ g ld m �hg qd q�S ‘„shf j d hs�‘ kr �Na d q‘„qy shm �t m c �
Bg d e‘ qy sr sd kku d qsqd sd qhm �hm �ld g qd qd m �O r x b g h‘ sqhr b g d m �Jkhm hj d m �r d ka r s�u n qf d m n lld m �t m c �o t a khy hd qs-�Chd r d �d qr sd m �
R st c hd m �g ‘ a d m �r hb g �lhs�c d l�D hm a d y t f �c d r �Jn„qo d qr �t m c �j n„ qo d qkhb g d q�Hm sd qu d m shn m d m �hm �c d m �O r x b g n sg d q‘ o hd ‘ kks‘ f �
a d r b g ‘„eshf s�t m c �vt qc d m �‘ m �t m sd qr b g hd c khb g d m �j khm hr b g d m �R sn„ qt m f r a hkc d qm �‘ m f d vd m c d s�t m c �d lo hqhr b g �a d r s‘„shf s)�
t -‘ -�L‘ t qd q�’0 8 6 4 9�Fqt o o d m sg d q‘ o hd �lhs�R b g hy n o g qd m d m -�Y t q�D hm et„ g qt m f �t m c �Ad f qt„ m c t m f �c d q�Jn„qo d qy d m ,
sqhd qsd m �Fqt o o d m o r x b g n sg d q‘ o hd ()�L‘ t qd q�’0 8 6 5 a 9�Md t qn shj d q�o g n a hr b g d q�t m c �t m r o d y h“ r b g d q�R xlo sn l‘ shj �hl�
Ud qf kd hb g (�d sb -�D r �en kf sd m �c hd �d qr sd m �T„ a d qr hb g sr ‘ qa d hsd m �t m c �At b g a d hsq‘„f d �y t q�JY O S �HJO )�t -‘ -�L‘ t qd q�’0 8 6 8 9�
O g x r hj ‘ khr b g d �S g d q‘ o hd �hm �c d q�O r x b g h‘ sqhd -�O g x r hn ,�t m c �Ad vd f t m f r sg d q‘ o hd 9�d hm �Vd f �y t q�o r x b g hr b g d m �Fd r t m c ,
g d hs()�L‘ t qd q�’0 8 7 2 :�Hm c hj ‘ shn m d m �t m c �Ld sg n c d m �o g x r hj ‘ khr b g d q�S g d q‘ o hd �a d h�Cd o qd r r hu d m ()�L‘ t qd q�’0 8 7 4 9�V‘ r �
hr s�Jn„qo d qy d m sqhd qsd �O r x b g n sg d q‘ o hd ; ()�L‘ t qd q�’0 8 8 3 9�O g x r hj ‘ khr b g d �S g d q‘ o hd �t m c �Jn„qo d q‘ qa d hs�hm �O r x b g h‘ sqhd �t m c �
O r x b g n sg d q‘ o hd ()�L‘ t qd q�’0 8 8 5 :�Jn„qo d qy d m sqhd qsd �O r x b g n sg d q‘ o hd �HJO 9�F‘ m y g d hsr ,O r x b g n sg d q‘ o hd (�d sb -)�r n vhd �
?t r a hkc t m f r khsd q‘ st q�lhs�ld g qd qd m �t„ a d q‘ qa d hsd sd m �Md t ‘ t fi ‘ f d m �vhd �a d hr o hd krvd hr d �L‘ t qd q�’0 8 7 5 :�0 8 8 2 :�1 / / 1 9�
Jn„qo d qy d m sqhd qsd �O r x b g n sg d q‘ o hd �HJO -�F‘ m y g d hskhb g �n qhd m shd qsd �Ad g ‘ m c kt m f r j n m y d o sd �t m c �S g d q‘ o hd a d hr o hd kd (�n c d q�
L‘ t qd q�’0 8 8 8 :�1 / / 5 9�Cd q�f ‘ m y g d hskhb g d �?m r ‘ sy �hm �c d q�O r x b g n sg d q‘ o hd (�d sb -�Hm �c d q�m d t d qd m �Y d hs�a d f ‘ m m d m �hlld q�
ld g q�d g d l‘ khf d �HJO ,?a r n ku d m shm m d m �t m c �?a r n ku d m sd m �lhs�hg qd q�d hf d m d m �E n qr b g t m f r ,�t m c �O t a khj ‘ shn m r s‘„shf ,
j d hs)�vhd �y -A-�Jt„m y kd q�’1 / / 5 9�Qd r r n t qb d m �t m c �Jn„qo d qy d m sqhd qsd �O r x b g n sg d q‘ o hd ()�Fqt a d m l‘ m m )�D -�’1 / 0 / 9�Un l�
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Fd r s‘ ks‘ m r ‘ sy �y t �Jn„qo d qy d m sqhd qsd q�O r x b g n sg d q‘ o hd (�d sb -�Chd �JY O S �HJO �t m c �hg q�?m r ‘ sy �hr s�y t qy d hs�vn g k�‘ l�a d r sd m �
c n j t ld m shd qs�hl�Gd q‘ t r f d a d qa ‘ m c �u n m �Jt„m y kd q)�An„ssb g d q)�G‘ qsl‘ m m �t m c �Mt r r a ‘ t l�’1 / 0 / 9�Jn„qo d qy d m sqhd qsd �
O r x b g n sg d q‘ o hd �hl�Ch‘ kn f -�Fqt m c k‘ f d m )�?m vd m c t m f d m )�Hm sd f q‘ shn m (-�Tm c �f d q‘ c d �‘ t b g �hm �c hd r d l�Gd q‘ t r f d a d q,
vd qj �vhqc �c hd �Vhb g shf j d hs�u n m �Vhqj r ‘ lj d hsr r st c hd m �a d sn m s�’t -‘ -�G‘ t rl‘ m m )�1 / 0 / (-

Hl�E n kf d m c d m �r n kkd m �yvd h�E n qr b g t m f r o qn id j sd �m d t d qd m �C‘ st lr �r o d y hd kk�g d qu n qf d g n a d m �vd qc d m 9�D hm d �j n m sqn k,
khd qsd �Ud qf kd hb g r r st c hd �y t l�Vhqj r ‘ lj d hsr m ‘ b g vd hr �c d q�JY O S �HJO �t m c �d hm d �y t qy d hs�k‘ t ed m c d �Cd o qd r r hn m r r st c hd �hm �
Jn n o d q‘ shn m �lhs�c d q�O r x b g h‘ sqhr b g d m �Tm hu d qr hs‘„sr j khm hj �’Y t„ qhb g ,Cd o qd r r hn m r ,R st c hd (-

D hm �vhb g shf d q�Vhqj r ‘ lj d hsr m ‘ b g vd hr �vt qc d �lhs�c d q�q‘ m c n lhr hd qsd m �t m c �j n m sqn kkhd qsd m �R st c hd �u n m �L‘ t qd q,Fqn d kh)�
G‘ t rl‘ m m �t m c �L‘ r r d m a ‘ b g �’1 / / 4 (�f d khd ed qs)�vd kb g d �en kf d m c d �E q‘ f d r sd kkt m f d m �a d hm g ‘ ksd sd 9

0 -� Vd kb g d �Ad r r d qt m f �vhqc �t m sd q�m ‘ st q‘ khr shr b g d m �O q‘ w hr a d c hm f t m f d m �hm �vd kb g d q�Y d hs�d qy hd ks; )
1 -� R hm c �c hd �D qf d a m hr r d �‘ t b g �‘ t r �j ‘ s‘ lm d r shr b g d q�R hb g s�r s‘ a hk; )�t m c
2 -� Vhd �r hm c �c hd �D qf d a m hr r d �hl�Ud qf kd hb g �y t �o t a khy hd qsd m �Tm sd qr t b g t m f d m �lhs�‘„g m khb g d m �E n qr b g t m f r c d r hf m r �
‘ m c d qd q�O r x b g n sg d q‘ o hd ‘ m r ‘„sy d ;

Hm r f d r ‘ ls�2 2 �O ‘ shd m shm m d m �t m c �O ‘ shd m sd m �vt qc d m �y t e‘„kkhf �u n m �d hm d q�u n m �r d b g r �S g d q‘ o d t shm m d m �n c d q�d hm d l�
S g d q‘ o d t sd m �a d g ‘ m c d ks-�?m g ‘ m c �c d r �HBC,0 / �vt qc d m �0 4 �O d qr n m d m �lhs�c d o qd r r hu d m �D o hr n c d m )�0 / �lhs�?m f r s,
r xlo sn l‘ shj )�5 �lhs�r n l‘ sn en qld m �R sn„ qt m f d m �t m c �1 �lhs�R t b g so qn a kd l‘ shj �c h‘ f m n r shy hd qs�t m c �y t �c qd h�Ld r r y d hs,
o t m j sd m �’0 -)�0 / -)�1 / -�S g d q‘ o hd r st m c d (�lhs�c d l�R BK ,8 / ,Q�a d eq‘ f s:�c hd �J‘ s‘ lm d r d �d qen kf sd �m ‘ b g �d hm d l�g ‘ ka d m �
a hr �1 �I‘ g qd �m ‘ b g �S g d q‘ o hd d m c d -�Chd �Qd c t j shn m �c d q�R xlo sn la d k‘ r st m f �v‘ q�d hm c qt„ b j khb g �t m c �y d hf sd �r b g n m �m ‘ b g �
0 / �R st m c d m �r hf m h“ j ‘ m sd �D eed j sd �‘ t e�‘ kkd m �R xlo sn lvd qsd m -�L‘ t qd q,Fqn d kh�d s�‘ k-�’1 / / 4 (�‘ qf t ld m shd qd m )�c ‘ r r �
r hb g �c hd �Jkhd m shm m d m �t m c �Jkhd m sd m �hm �ld g qd qd m �Ad qd hb g d m �f kd hb g y d hshf �u d qa d r r d qm )�d hm �ln„f khb g d q�Ghm vd hr �‘ t e�c hd �
?qa d hs�lhs�t m c �c d q�Vhqj t m f �c d r �Vt„qed kln c d kkr �c d q�K d a d m r c hld m r hn m d m �’u f k-�J‘ o hsd k�2 -0 (-�7 7  �c d q�Jkhd m shm m d m �
t m c �Jkhd m sd m �j n m m sd m �m ‘ b g �c t qb g r b g m hsskhb g �3 1 �S g d q‘ o hd r st m c d m �qd f t k‘„q�d m sk‘ r r d m �vd qc d m �t m c �2 2  �a d qd hsr �
hm m d qg ‘ ka �u n m �1 / �R st m c d m -�Chd �f qn„ r r d q�‘ m f d kd f sd �D V?J,R st c hd �’Jn d ld c ‘ ,K t sy �d s�‘ k-)�1 / / 2 ()�vd kb g d �vhd �c hd �
HJO ,R st c hd �c hd �Vhqj r ‘ lj d hs�u n m �‘ la t k‘ m sd q�Jn„qo d qo r x b g n sg d q‘ o hd �t m sd qr t b g sd )�j ‘ l�y t �u d qf kd hb g a ‘ qd m �D qf d a ,
m hr r d m �t m c �r st„ sy s�hm c hqd j s�c hd �JY O S �HJO )�y t l‘ k�c hd �Hm r shst sr ‘ m f d g n„ qhf j d hs�c d q�u d qr b g hd c d m d m �a d sd hkhf sd m �Hm r shst sd �
j d hm d m �r hf m h“ j ‘ m sd m �D eed j s�‘ t e�c hd �S g d q‘ o hd u d qk‘„t ed �g ‘ ssd -

Y t qy d hs�k‘„t es�d hm d �R st c hd �hm �Jn n o d q‘ shn m �lhs�c d q�O r x b g h‘ sqhr b g d m �Tm hu d qr hs‘„sr j khm hj �lhs�c d l�S hsd k
– Md t qn m ‘ kd �Jn qqd k‘ sd �u n m �Ud q‘„m c d qt m f d m �c d r �Ad y hd g t m f r d qkd a d m r �hl�Ud qk‘ t e�o r x b g n c x m ‘ lhr b g d q�O r x b g n sg d ,
q‘ o hd �a d h�c d o qd r r hu �D qj q‘ m j sd m 9�d hm d �eLQH,R st c hd z -�Cd q�G‘ t o su d q‘ m svn qskhb g d �c hd r d q�Y t„ qhb g ,Cd o qd r r hn m r ,R st c hd �
’O qn e-�An„j d q)�O TJ)�Y t„ qhb g (�g ‘ ssd �c ‘ r �HJO �1 / 0 0 �‘ m f d eq‘ f s�t m c �t l�d hm d �S d hkm ‘ g ld �‘ m �c d q�R st c hd �f d a d sd m -�O d q�
D m c d �1 / 0 4 �v‘ qd m �qt m c �d hm �Cqhssd k�c d q�R st c hd m sd hkm d g ld qhm m d m �‘ t r �c d l�O r x b g h‘ sqhr b g ,O r x b g n sg d q‘ o d t shr b g d m �
?la t k‘ sn qht l�HJO �qd j qt shd qs�vn qc d m -�Fd q‘ c d �c hd �Jn la hm ‘ shn m �u n m �O r x b g n sg d q‘ o hd en qr b g t m f �’S g d q‘ o hd u d qf kd hb g (�
lhs�Jn qqd k‘ sd m �‘ t r �c d q�Ghqm en qr b g t m f �’eLQH(�hl�S g d q‘ o hd u d qk‘ t e�k‘ r r d m �hm sd qd r r ‘ m sd �D qf d a m hr r d �d qv‘ qsd m -�R st ,
c hd m c d s‘ hkr �j n„ m m d m �‘ t ef qt m c �c d q�Jk‘ r r h“ j ‘ shn m �c d q�R st c hd �’u d qsq‘ t khb g (�‘ m �c hd r d q�R sd kkd �m hb g s�vd hsd q�‘ t r f d et„ g qs�
vd qc d m -

Y t q�E q‘ f d r sd kkt m f �c d q�Vhqj r ‘ lj d hs�g ‘ a d m �r hb g �j t„ qy khb g �ld g qd qd �?t sn qd m �r o d y hd kk�hm �Ad y t f �‘ t e�c hd �JY O S �HJO �
Fd c ‘ m j d m �f d l‘ b g s)�y -A-�F‘ r rl‘ m m �’1 / 0 / 9�?kkf d ld hm d �Vhqj e‘ j sn qd m �t m c �j n„ qo d qn qhd m shd qsd r �Un qf d g d m (�n c d q�
G‘ t rl‘ m m �’1 / 0 / 9�Y t l�Vhqj r ‘ lj d hsr m ‘ b g vd hr �Jn„qo d qy d m sqhd qsd q�O r x b g n sg d q‘ o hd (-�G‘ t rl‘ m m �’1 / 0 / (�a hd sd s�
a d hr o hd krvd hr d �d hm �L‘ m t ‘ k�y t q�Ct qb g et„ g qt m f �vd hsd qd q�HJO ,R st c hd m )�hm c d l�d q�vhb g shf d �E q‘ f d m �t m c �T„ a d qkd f t m ,
f d m �y t q�O k‘ m t m f �t m c �Ct qb g et„ g qt m f �‘ t ef qd hes)�r n vhd �j n m j qd sd �K n„ r t m f r ‘ m r ‘„sy d �et„ q�c hd �E n qr b g t m f �hl�O q‘ w hr ‘ kks‘ f �
‘ m a hd sd s-
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Chd �O r x b g n sg d q‘ o hd en qr b g t m f �r d ka r s�hr s�d hm d l�r sd sd m �V‘ m c d k�‘ t r f d r d sy s-�M‘ b g �d hm d q�d qr sd m �j k‘ r r hr b g d m �O g ‘ r d �
lhs�hm sq‘ hm c hu hc t d kkd m �Un qg d q,M‘ b g g d q,Ud qf kd hb g d m �t m c �c d l�Ad f hm m �c d q�r x r sd l‘ shr b g d m �Vhqj r ‘ lj d hsr en qr b g t m f )�
t„ a d q�d hm d �ld sg n c d m u d qf kd hb g d m c d �O g ‘ r d )�r hm c �y t qy d hs�vhd c d q�c heed qd m y hd qsd qd �R st c hd m �f d en qc d qs9�V‘ r �vhqj s�
a d h�vd l�v‘ m m �vhd ; �’O e‘ ll‘ ssd q)�It m f g ‘ m �%�S r b g ‘ b g d q)�1 / 0 1 (-�Chd r d l�t m c �y t j t„ m eshf d m �S qd m c r �j ‘ m m �r hb g �c hd �
HJO ,Hm r shst shn m �d qen kf qd hb g �r sd kkd m )�vd m m �r hd �vd hsd qg hm �‘ j shu �c hd �Y t r ‘ lld m ‘ qa d hs�lhs�t m hu d qr hs‘„qd m �j khm hr b g d m �
Y d m sqd m �r t b g s�t m c �‘ t eqd b g s�g ‘„ks-

Y t q�Vhqj r ‘ lj d hs�c d q�JY O S �HJO �j ‘ m m �y t qy d hs�en kf d m c d r �E ‘ y hs�f d y n f d m �vd qc d m 9�Chd �JY O S �HJO �g ‘ s�hm �d hm d q�d qr sd m �
R st c hd �hg qd �f d m d qd kkd �Vhqj r ‘ lj d hs�‘ t ey d hf d m �j n„ m m d m �t m c �Un qsd hkd �f d q‘ c d �g hm r hb g skhb g �u n m �a d d hm c qt b j d m c d m �
Jt qy y d hsd eed j sd m �t m c �m ‘ b g g ‘ kshf d q�R xlo sn lqd c t j shn m �y d hf d m �j n„ m m d m �’v‘ r �d hm d m �r t a r s‘ m shd kkd m �Un qsd hk�hl�
Q‘ g ld m �c d q�Jn r sd m c hr j t r r hn m �hl�Fd r t m c g d hsrvd r d m �c ‘ qr sd kks(-�Vd hsd qd �R st c hd m �’t -‘ -�y t �r o d y h“ r b g d m �R sn„ qt m f r ,
a hkc d qm (�r hm c �‘ j st d kk�‘ l�K ‘ t ed m -
�
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Cd q�Vd hsd qa hkc t m f r f ‘ m f �JY O S �HJO �vhqc �r d hs�t„ a d q�2 / �I‘ g qd m �f d kd g qs�t m c �o q‘ j shr b g �‘ m f d vd m c d s-�Chd �Ud qsqd ,
sd qhm m d m �t m c �?a r n ku d m shm m d m �t m c �?a r n ku d m sd m �c d r �Hm r shst sr �r hm c �a d r sqd a s)�c hd �JY O S �HJO �‘ t e�c d l�k‘ t ed m c d m �
E n qr b g t m f r r s‘ m c �y t �g ‘ ksd m �t m c �vhb g shf d �m d t d �S qd m c r �‘ t ey t m d g ld m -

Fd q‘ c d �hl�vhr r d m r b g ‘ eskhb g d m �t m c �o q‘ w hr n qhd m shd qsd m �?kks‘ f �hr s�d r �vhb g shf )�c d m �d hf d m d m �?m r ‘ sy �hlld q�vhd c d q�
d hm d q�j qhshr b g d m �Qd fi d w hn m �y t �t m sd qy hd g d m �’y -A-�L‘ t qd q)�1 / 0 / a 9�T„ a d qvhd f d m c d �Qhr hj d m �n c d q�Un qsd hkd �a d h�Jn„qo d q,
y d m sqhd qsd q�O r x b g n sg d q‘ o hd (-�Hl�Vd hsd qd m �hr s�d r �‘ t b g �vhb g shf )�hl�?t f d �y t �a d g ‘ ksd m )�vhd �t m c �vn g hm �r hb g �d hm �O r x ,
b g n sg d q‘ o hd ‘ m r ‘ sy �vd hsd qd m svhb j d km �j ‘ m m -�E t„ q�c hd �JY O S �HJO �a hd sd s�c hd �Ghqm en qr b g t m f �hm sd qd r r ‘ m sd �O d qr o d j shu d m )�
c ‘ �i‘ �d hm d �r sd shf d �Vd b g r d kvhqj t m f �yvhr b g d m �V‘ g qm d g lt m f )�Cd m j d m )�E t„ g kd m )�D qhm m d qm �t m c �G‘ m c d km �r s‘ ss“ m c d s)�
‘ kr n �Jd qm sg d ld m �hl�O r x b g n sg d q‘ o d t shr b g d m �R d sshm f -�Chd �JY O S �HJO �g ‘ s�eqt„ g �u d qr t b g s)�c hd �D qj d m m sm hr r d �c d q�Md t ,
qn en qr b g t m f �hm �hg qd m �?m r ‘ sy �lhs�d hm y t a d y hd g d m �’y -A-�‘ t ef d m n lld m �hm �L‘ t qd q�’Gqr f -()�0 8 8 7 .1 / / 8 9�Fqt m c kd f d m ,
c d �S g d n qhd m �t m c �?r o d j sd )�lhs�Ad hsq‘„f d m �c d q�a d j ‘ m m sd m �Ghqm en qr b g d qhm m d m �O qn e-�L‘ qhd ,Bk‘ t c d �Gd o o ,Qd xln m c �
n c d q�O qn e-�L‘ qsg ‘ �Jn t j j n t ,K d g l‘ m m (-
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