
��� �������	 
�� 
	��� ��� �� � ���

� ������ �����
��� ! "# $%& '(()

*+,-.,-/

0 123456783952 :
; <=3392> ?885723@ A26 BCA2>92> DA@@E546@ :
: F @92> 3C= B5GH73=4@ A26 I3C=4 JK79HG=23 :

L MN OPQ RSTUVWQXY M M M M M M M M M M M M M M M M M M M M M M M M M M L
L MZ OPQ [S\W]^XQ _`abXS`TQ`W M M M M M M M M M M M M M M M M M M M c
L ML dXb`Wb`e M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M f
L Mc [g^``b`e M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M h
L Mf RS``QgWb`e i [j kQabgQY M M M M M M M M M M M M M M M M M M M M M h
L Mh l ^bm M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M h
L Mn dPS`Q M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M h
L Mo OPQ pq[R r bXQmQYY stu M M M M M M M M M M M M M M M M M M M M M n

L Mo MN iYb`e WPQ r stu M M M M M M M M M M M M M M M M M M M M M n
v w1xB y=z {

c MN |S] WS rXbWQ ^ dQXYS`^m |STQU^eQ M M M M M M M M M M M M M M o
} 12@3A ~~=6 x5�3EA4= 92 3C= F29� �� 927� J2� 9452G=23 �

f MN ta^bm^�mQ [S\W]^XQ b` kQ�b^` s b`V� M M M M M M M M M M M M M M M o
f MZ lS�VmQ�Y�YWQT M M M M M M M M M M M M M M M M M M M M M M M M M M �

� x=4� 98=@ 0�
h MN |S] WS gS`W^gW WPQ [t� M M M M M M M M M M M M M M M M M M M M M N�
h MZ j^g�VUY M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M N�
h ML i`b��uO q`WQeX^WbS` M M M M M M M M M M M M M M M M M M M M M M M NN
h Mc l ^bmb`e sbYWY M M M M M M M M M M M M M M M M M M M M M M M M M M M NN
h Mf O bTQX [gXbUWY M M M M M M M M M M M M M M M M M M M M M M M M M M M NN
h Mh p q[R dV�mbg k^W^�^YQ M M M M M M M M M M M M M M M M M M M M M M NN

h Mh MN |S] WS gP^`eQ Q`WXbQY b` p bYgdQXYS`dV�mbg M M M M M M NZ
h Mn p q[R tmmS g^WbS` k^W^�^YQ M M M M M M M M M M M M M M M M M M M M NZ
h Mo p q[R �SXVT k^W^�^YQ M M M M M M M M M M M M M M M M M M M M M M NL

N



��� ��� �� Z

h M� p q[R jVYb`QYY R^X�Y M M M M M M M M M M M M M M M M M M M M M M M NL
{ F @92> 3C= � 9z4A4� 0:

n MN pVmQY M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M M NL
n MZ sS g^WbS` S\ WPQ sb�X^X� M M M M M M M M M M M M M M M M M M M M M NL
n ML [Q^XgPb`e M M M M M M M M M M M M M M M M M M M M M M M M M M M M M Nc
n Mc jSXXS] b`e M M M M M M M M M M M M M M M M M M M M M M M M M M M M M Nc



� �� ���� ������ L

� �,-�+�	
- �+,

rQ P^aQ ^W pq[R ^ PbeP UQX\SXT^`gQ ^`� aQX� Q�UQ`YbaQ gSTUVWQX Q�VbU�
TQ`W M 
SV g^` �`� WPQ gSTUmQWQ mbYW S\ XQYSVXgQY ^W WPQ mb`� �
���� ������ ����� ��� ������ � � � �����!�� ����!�"�� �!��!#� ��$!���

OPQXQ Q� bYWY ^` S`�mb`Q T^U S\ WPQ ]PSmQ p q[R b`YWbWVWQ %^mm &SSXY S\
WPQ g^YWmQ ' WPQ [S\W]^XQU^X� S( gQY ^`� WPQ R^TUVY S( gQY )' ]PQXQ �SV g^`
Q^Ybm� �`� ^`� b�Q`Wb\� WPQ mS g^WbS`Y S\ ^mm U QSUmQ ' XS STY ^`� Q�VbUTQ`W M
OPbY T^U bY ^a^bm^�mQ S`

���� ������ ����� ��� ������ � � � �����!�� ����!�"���!���""$ ��
tW pq[R ' WPQ S`m� VYQ� ^`� YVUUSXWQ� SUQX^Wb`e Y�YWQT bY %kQ�b^` )

sb`V� %���� ������ �*!+ � � �"�, ) M kQ�b^` bY XV``b`e S` QaQX� gSTUVWQX S\
WPQ b`YWbWVWQ Q�gQUW YSTQ T^gPb`QY b` WPQ UV�mbg XSST %XS ST NMo ) S` ]PbgP
r b`�S] Y Z��� bY b`YW^mmQ� M

q\ �SV ]SVm� mb�Q WS VYQ YSTQ r b`�S] Y ^UUmbg^WbS`Y %Q Me M� l[ rSX� )'
�SV g^` Q�QgVWQ WPQT V`�QX s b`V� ' WS S ' YQQ [QgWbS` h ML M

- ..-- �,/ 0

+	,-/ 1,� *21,/�,/ 31//4+��/

_^gP `Q] TQT�QX5YWV�Q`W eQWY WPQ b`\SXT^WbS` XQm^WQ� WS PQX5PbY ^ggSV`WY
%\SX WPQ mb`V� XbYg�] b�Q 
d �ST^b` ^`� \SX WPQ XbYg ] b`�S] Y �ST^b` ) \XST
PQX5PbY YVUQXabYSX M OPQ ^ggSV`WY ^XQ U QXYS`^m ^`� T^� `SW � Q �bYgmSYQ� WS
6SVWYb�QXY7 M O PbY bY S\ U^XWbgVm^X bTUSXW^`gQ Yb`gQ ^mm S\ SVX gSTUVWQXY T^�
�Q ^ggQYYQ� \XST WPQ q`WQX`QW M

q\ �SV VYQ �SVX sb`V� %XbYg�] b�Q ) ^ggSV`W ^W WPQ � XYW WbTQ ' �SV TVYW
gP^`eQ �SVX U^YY]SX� bTTQ�b^WQm� �� WPQ gSTT^`�

�HHA@@E6
dmQ^YQ XQ^� WPQ eVb�Qmb`Q ^�SVW PS] WS gPSSYQ ^ YQgVXQ U^YY]SX� ^W �

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"�� �!���!�8 ��!�
�� �!�,� �*!�� ��"��� ��� ���"�* 9 ���$ �

�SX WPQ �QYgXbUWbS` ' PS] WS VYQ �SVX r b`�S] Y ^ggSV`W ' YQQ [QgWbS` h ML M

: ; / �,/ -2. *+<=	-.�/ 1,� >-2.� ?@	�=< .,-

A BC DEF GHIJKLFMN
t mm gSTUVWQXY ^W pq[R ^XQ gS``QgWQ� WS ^` V`b`WQXXVUWb�mQ US]QX YVUUm�'
]PSYQ YS g�QWY ^XQ T^X�Q� ] bWP XQ� gSmSX M OPQ gSTUVWQXY TVYW `SW � Q
U mVeeQ� b` ^W SWPQX SVWmQWY M



� ���� � ��� ���� ����� ��� ����� �������� � c

OPQ gSTUVWQXY TVYW `SW � Q TSaQ� b\ WPQ� ^XQ SUQX^Wb`e ' Q Me M ^ gSTUVWQX
T^� `SW � Q WX^`Y\QXXQ� \XST WPQ �QY� WS WPQ &SSX M

uS gSTUVWQX b`WQeX^WQ� b`WS WPQ mS g^m `QW]SX� T^� �Q WVX`Q� S� SX
� bYgS``QgWQ� ] bWPSVW ^UUXSa^m S\ WPQ [t� M

qW g^` P^UUQ` ]PbmQ VYb`e ^ gSTUVWQX WP^W bW gX^YPQY SX YSTQ UXS�mQT
S ggVXY ^`� �SV g^` `SW ]SX� ^`�TSXQ ' Q Me M YSTQ ] b`�S] Y P^`e ' QWg M q` WPbY
g^YQ ' UmQ^YQ u_�_p [r qOR| 	�� �SVX ]SX�YW^WbS` M RS`W^gW WPQ [�YWQT
t�T b`bYWX^WbS` �� QT^bm SX UPS`Q %YQQ WPQ �XYW U^eQ ) M 1� �57 @E 938C 5
 A
E54�@3A3952 � A~~ H =5H~= EC5 7@= 93 
4=G53=~� � E 9~~ ~5@= 3C= 94 E54� �
253 52 ~� �574@=~� �

dmQ^YQ XQ^� WPQ �QW^bmQ� �S gVTQ`W � |S] VYQ WPQ gSTUVWQXY ^W � ���� ������ ����� ��� ������ � � � 

A B� DEF �H �L��MF ����MH�IF�L
uS T^WWQX ' S` ]PbgP sb`V� T^gPb`Q �SV mSeb` ^W p q[R ' �SV ] bmm ^m]^�Y P^aQ
\Vmm ^ggQYY WS �SVX PSTQ �bXQgWSX� ��"$!���", ��� $ !� %]PQXQ ��", ��� $ !�
bY WPQ `^TQ S\ �SVX sb`V� ^ggSV`W ) M OPbY �bXQgWSX� bY XQeVm^Xm� �^g�Q� VU '
WPVY �SV YPSVm� YWSXQ �SVX QYYQ`Wb^m � mQY S`m� PQXQ M |S]QaQX ' Yb`gQ YU^gQ
S` WPQYQ �bXQgWSXbQY bY mbT bWQ� ' �SV YPSVm� ^mYS YWSXQ ^mm `S`�QYYQ`Wb^m � mQY
%^V�bS ^`� TSabQ gmbUY QWg ) b` � bXQgWSX� ���� � �����",��� $!� ]PbgP bY
�`SW� �^g�VUQ� ^W ^mm M

OPQ �QY�WSU ^mmS] Y WS Q�QgVWQ a^XbSVY ^UUmbg^WbS`Y �� YQmQgWbS` \XST
TQ`V mbYWY ' �VW �SV YPSVm� ^mYS eQW \^T bmb^X ] bWP ]SX� b`e S` WPQ gSTT^`�
mb`Q b` ^ WQXT b`^m ] b`�S] ]PbgP bY YSTQWbTQY `QgQYY^X� ^`� S\WQ` QaQ` TSXQ
UXS�VgWbaQ M OPQ [t� YVeeQYW WS VYQ WPQ �"� �"�! gSTT^`� ^Y WPQ WQXT b`^m
] b`�S] M

r PQ` �SV SUQ` ^ WQXT b`^m ] b`�S] ' �SV eQW ^ggQYY WS ^ s b`V� YPQmm 6gYP7
]PbgP g^` �Q gS`�eVXQ� �� Q�bWb`e WPQ � mQ MgYPXg b` �SVX PSTQ �bXQgWSX�M q`
U^XWbgVm^X ' �SV g^` ^�� WS WPbY � mQ WPQ TS�VmQ gSTT^`�Y TQ`WbS`Q� m^WQX b`
[QgWbS` f MZ ^`� �SV g^` ^�� ^ gSTT^`� WP^W mQWY WPQ Q`a bXS`TQ`W a^Xb^�mQ
dtO| USb`W WS ^��bWbS`^m �bXQgWSXbQY ]PQXQ Q�QgVW^� mQ ^UUmbg^WbS`Y g^` �Q
\SV`� M �SX Q�^TUmQ '

�!�!�8 ��� !��� ��* �� 9��* �� 9 ��*��"��* ��"
] bmm ^�� W]S �bXQgWSXbQY 5�bX N5Y�bX N ^`� 5�bXZ5Y�bXZ WS WPQ dtO| M

�SX T^`� gSTT^`�Y5^UUmbg^WbS`Y b`YW^mmQ� ' WPQ YPQmm gSTT^`� $ � #�"$$ �*$
] bmm � bYU m^� ^ gSXXQYUS`�b`e T^`V^m U^eQ M 	 \ gSVXYQ ' �SV g^` VYQ �SSemQ WS
�`� �S gVTQ`W^WbS` \SX TSYW YS\W]^XQ S` WPQ rQ� M

d mQ^YQ XQ^� WPQ �QW^bmQ� �QYgXbUWbS` S\ OPQ [S\W]^XQ _`abXS`TQ`W ^�SVW
WPQ T^%SX YS\W]^XQ WS SmY WP^W �SV T^� UXS�^�m� ] bmm ]^`W WS VYQ ^W pq[R %Q Me M�
]Q� �XS] YQXY ' Q�T^bm gmbQ`WY ' Q� bWSXY ' � mQ T ^`^eQXY ' S( gQ ^UUmbg^WbS` ' a^Xb�
SVY a bQ]QXY %bT ^eQY ' �ab ' U�\ ^`� UY )' gSTUVWQX ^meQ�X^ Y�YWQTY ' TVmWbTQ�b^
^UUmbg^WbS`Y ' QWg M) ^W �



� ���� � ��� ���� ����� ��� ����� �������� � f

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�
��!�8 ��!��� �!�,� �*!�����!�8�


SV g^` mSeb` WS ^`� SWPQX T^gPb`Q S\ WPQ pq[R Q`abXS`TQ`W �� VYb`e WPQ
[QgVXQ [PQmm gmbQ`W 6YYP7 M 
SV g^` WX^`Y\QX � mQY \XST 5WS SWPQX T^gPb`QY VYb`e
6YgU7 ^`� 6Y\WU7 %WPbY YPSVm� `SW � Q `QgQYY^X� ] bWPb` WPQ pq[R Q`abXS`TQ`W
Yb`gQ �SVX PSTQ �bXQgWSX� g^` �Q ^ggQYYQ� \XST ^`� T^gPb`Q ^W pq[R ) M

A BA � M ��L ���

ta^bm^�mQ UXb`WQXY ^W pq[R �

� �554� |d s^YQX�QW c��� [QXbQY d[ %�5] ) b` WPQ XSST � Mc '

� �5540 |d s^YQX�QW c�f� [QXbQY d[ %�5] ) b` WPQ P^mm NMN� '

� �5540 85 ~54 |d RSmSX s^YQX�QW ch�� b` WPQ P^mm NMN� '

� �554; |d s^YQX�QW ZZ�� [QXbQY d[ b` WPQ gSXXb�SX Z M� '

� �554; 85 ~54 OQ�WXS`b� dP^YQX no� b` WPQ gSXXb�SX Z M� '

� 8A252 R^`S` bp RLN�� %�5] ) gSU� T^gPb`Q b` WPQ P^mm NMN� '

� 8A252 85~54 R^`S` bp RLN�� gSU� T^gPb`Q b` WPQ P^mm NMN� '

� 8AGH |d s^YQX�QW Z N�� [QXbQY d[ b` pq[R�sb`� g^TUVY S( gQ '

� @EH sQ�T^X� 	UWX^ _LNZ d[Z b` pq[R�s b`� [rd S( gQ M

SV g^` UXb`W \XST WPQ gSTT^`� mb`Q V`�QX sb`V�5i`b� ^TS`e SWPQX gST�
T^`�Y �� �
~H4 �D#H4923=4 2AG=$ #6587G=23$ Q Me M� mUX �d&SSX N gSmSX Q�^TUmQ MUY
�HH � � 	
��
�
 � ����M OPbY SU Q`Y ^ UXb`Wb`e � b^mSe ] b`�S] ' ]PbgP UXSa b�Q

^` Q^Y� ]^� WS gPSSYQ ^ UXb`WQX ^`� YQW gQXW^b` UXb`WQX SUWbS`Y \SX ^
UXb`W %S� M

OPQ `VT�QX S\ U^eQY UXb`WQ� �� Q^gP VYQX bY gSV`WQ� ^VWST^Wbg^mm�M 
SV
^`� �SVX YVUQXa bYSX ] bmm XQgQbaQ WPbY b`\S S`gQ ^ ]QQ� M q\ WPQ �V^`WbW� bY
V`XQ^YS`^�mQ �SVX YVUQXa bYSX ] bmm ^Y� �SV WS U^� \SX WPQ Q�WX^�UXb`Wb`e M
d mQ^YQ XQ^� WPQ �QW^bmQ� �QYgXbUWbS` ^�SVW WPQ UXb`Wb`e ^W pq[R ^W �

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�
��!�8 ��!��� �!�,� �*!������� ��,���� � ���$ �



� ���� � ��� ���� ����� ��� ����� �������� � h

A B� ��������

ta^bm^�mQ Yg^``QXY ^W p q[R �

� R^`S` bp RLN�� gSU� T^gPb`Q b` WPQ P^mm NMN� '
� |d [g^`% QW ffcn�g [g^``QX gS``QgWQ� WS WPQ UV�mbg U g 
�����	 b` WPQ XSST NMo M

d mQ^YQ XQ^� WPQ �QW^bmQ� �QYgXbUWbS` ^�SVW PS] WS VYQ WPQ ������	� �
� [g^``b`e U^UQXY ] bWP WPQ |d [g^`% QW �

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�
��!�8 ��!��� �!�,� �*!���� ��!���� �� �!� � ���$ �

� [g^``b`e UPSWSY ] bWP WPQ |d [g^`% QW �

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�
��!�8 ��!��� �!�,� �*!���� ��!���� ���"�"� ���$ �

� [g^``b`e ] bWP WPQ R^`S` bpLN�� Ub`WQX5Yg^``QX5gSU� �Qa bgQ �

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�
��!�8 ��!��� �!�,� �*!��� �"���� ��!����� 9�� ���$ �

A B� GH��F�L ��� � �	 
 F� ��FN
|S] WS VYQ WPQ i[j YWbg�Y V`�QX sb`V� M r bmm � Q ^��Q� YSS` M

A B� � ��

�SX �SVX T^bm gmbQ`W UXSeX^T �SV P^aQ WS �Q�`Q WPQ \S mmS] b`e a^mVQY �
DID @=4�=4 USU MXbYg MV`b�mb`� M^g M^W %\SX b`gST b`e T^bm)
x��D @=4�=4 T^bm MXbYg MV`b�mb`� M^g M^W %\SX SVWeSb`e T^bm)
dmQ^YQ XQ^� WPQ �QW^bmQ� �QYgXb�WbS` ^�SVW WPQ

WPQ l^bmb`e [�YWQT �
���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�

��!�8 ��!��� �!�,� �*!��$  ����,�$ ����, ���$ �

A B� �EH�F
OPQ S( gQY b` WPQ g^YWmQ ^`� b` WPQ i`baQXYbW� b` s b`� g^` �Q XQ^gPQ� ��
6b`WQX`^m7 UPS`Q M sS`e �bYW^`gQ g^mmY g^` �Q T^�Q S`m� ^\WQX Q`WQXb`e �Nn
^`� �SVX UQXYS`^m gS �Q %^Y� WPQ YQgXQW^X� \SX bW ) ^`� ] bmm � Q gP^XeQ� WS �SV '
Q�gQUW ] PQ` Q�UmbgbWm� ^mmS]Q� �� �SVX YVUQXa bYSX \SX ^ UVXUSYQ XQmQa^`W WS
pq[R ^gWba bW�M



� ���� ��� n

A B� DEF ���G � �MF 
FNN ��	
OPQ rstu YQXabgQ ^mmS] Y �SV WS �Vbm� VU ^ `QW]SX� gS``QgWbS` \XST �SVX
m^UWSU WS SVX gSTUVWQX `QW]SX� %stu ) ] bWPSVW VYb`e ^` _WPQX`QW g^�mQ
^`� ^` _WPQX`QW dR�R^X� �VW a b^ ^ r stu dR�R^X� ]PbgP VYQY bWY �VbmW
b` ^`WQ``^ \SX WPQ WX^`YT bYYbS` S\ WPQ Ybe`^mY M

OPQ TSYW bTUSXW^`W V`bW b` ^ r bXQmQYY stu bY WPQ tggQYY dSb`W %td ) M
O PbY bY ^ V`bW ]SX�b`e ^Y ^ X^�bS QT bWWQX ^`� XQgQbaQX �QQU b`e WPQ gS`W^gW
WS WPQ r stu dR R^X�Y ^`� T^`^eb`e WPQT M rQ P^aQ \SVX %td ) ^W pq[R
� � �� � 9'� � �� �" '� � �� �� M

: �� �0 F@92> 3C= y �?

OPQ ] bXQmQYY stu ]SX�Y V`�QX r b`�S] Y ^`� V`�QX sb`V� ' WSS M [b`gQ Q`�
gX�UWbS` �Q�Y ^XQ ^UUmbQ� b` WPQ ] bXQmQYY gSTTV`bg^WbS` ' �SV YPSVm� ^m]^�Y
gS`W^gW WPQ [t� b` SX�QX WS gS`�eVXQ WPQ gSXXQYUS`�b`e ] m^` �XbaQY S` �SVX
gSTUVWQX5m^UWSU M

d mQ^YQ XQ^� WPQ �QW^bmQ� �S gVTQ`W^WbS` ^�SVW WPQ �
	����� �
� ^W
p q[R ' ^W �

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�
��!�8 ��!��� �!�,� �*!��� � ��� � � ���$ �

� � ��* �.�

OPQ S( gb^m rQ� U^eQ S\ pq[R�s b`� bY ^a^bm^�mQ
V`�QX WPQ mb`� � ���� ������ ����� ��� ������ � � � � M

�SX Q^gP TQT�QX SX a bYbWSX ^W p q[R WPQXQ Q� bYWY S` WPQ dQSUmQ U^eQ �
���� ������ �� ��� ��� ������ � � � ���!"� �!� ^ mb`� WS ^` A735GA398A ~~�
>=2=4A3=6 z7@92=@@ 8A46 HA>= M OPQ UVXUSYQ S\ WPbY U^eQ bY WS mQW pq[R
UXQYQ`W bWY TQT�QXY b` ^ gS`YbYWQ`W T^``QX WS WPQ SVWYb�Q ]SXm� M q\ �SV
]SVm� mb�Q WS XQ^gP WP^W �SVX UPSWS ] bmm ^UUQ^X S` �SVX �VYb`QYY g^X� U^eQ '
gSU� ^ %Ue UbgWVXQ S\ �SV b`WS WPQ �bXQgWSX� � � ��� �� ����� ��� ���� ������ M

t Y ^ gSVXWQY�' Q^gP TQT�QX T^� ^mYS P^aQ ^ UQXYS`^mm� gVYWST b�Q� PSTQ
U^eQ

���� ������ �� ��� ��� ������ � � � ���!"� �!���", �� � $!� M
OPbY PSTQ U^eQ bY T^b`W^b`Q� �� WPQ gSXXQYUS`�b`e TQT�QX PbT YQm\5PQXYQm\ M

O PQ UQXYS`^m PSTQ U^eQ bY ^mYS mb`�Q� b`WS WPQ �VYb`QYY g^X� U^eQ M q\ S`Q
P^Y `SW �SWPQXQ� WS ]XbWQ ^ U QXYS`^m PSTQ U^eQ ' XQ�VQYWY WS ^�SaQ ips ] bmm
YbTUm� XQWVX` ^` QTUW� U^eQ M



� ��������� �������� �� ��� �� ���� �� �� �� �������� � o

� BC � H� LH �M �LF � �FMNH�� 
 � HIFJ��F
q\ `SW �QW �S`Q ' ^Y� OPQ [�YWQT t�T b`bYWX^WbS` �XSVU WS gXQ^WQ \SX �SV ^
�bXQgWSX�

��"$!������!"� �!�#�",��� $ !$
r bWPb` WPbY �bXQgWSX�' �SV g^` gXQ^WQ �SVX U QXYS`^m PSTQ U^eQ M 
SV P^aQ WS
UXSa b�Q ^W mQ^YW ^` |Ols � mQ g^mmQ� 
���� 	� �� � WP^W WPQ YQXaQX ] bmm �QmbaQX
^Y WPQ ^`Y]QX WS ^ XQ�VQYW \SX ips

���� ������ ����� ��� ������ � � � ���!"� �!�#�", ��� $ !$ M
�SX YQgVXbW� XQ^YS`Y ' �SV P^aQ WS Q�UmbgbWm� WQmm WPQ rQ� YQXaQX ]PbgP

� mQY bW bY ^mmS]Q� WS YQXaQ %b`�Q� MPWT m ' bT ^eQ � mQY ' QWg ) M O PQ Q^YbQYW ]^� S\
�Sb`e WPbY bY WS XV` WPQ gSTT^`� ��*!
 � � WPbY gXQ^WQY ^ � mQ 
���� 	���� �
]PbgP WQmmY WPQ YQXaQX WS YQXaQ ^mm � mQY b` WPQ gVXXQ`W �bXQgWSX�M d mQ^YQ `SWQ
WP^W �SV P^aQ WS XQ�XV` ]`�Q� ]PQ`QaQX �SV ^�� `Q] � mQY M

d mQ^YQ XQ^� WPQ �QW^bmQ� �QYgXbUWbS` ^�SVW WPQ � �	����� � �� ���
 �� ^W
p q[R ' ^W �

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�
��!�8 ��!���� ��!� ���$ � M


 �,/-1 ��.� �+ �-41�. �, -2. ;, ���� �,	� ?,� ��+,�
< .,-

� BC ����
�� 
F �H �L��MF �� 
 F� ��� � ��K�
tY ]^Y TQ`WbS`Q� b` WPQ b`WXS �VgWbS` ' WPQ YVUUSXWQ� SUQX^Wb`e Y�YWQT bY
� ��
�� � 
��� ^W p q[R M

kQ�b^` bY ^ \XQQ SU QX^Wb`e Y�YWQT %	[ ) ]PbgP bY ^a^bm^�mQ \SX YQaQX^m
� b`� S\ P^X�]^XQ ^XgPbWQgWVXQY M jVW kQ�b^` bY TVgP TSXQ WP^` ^ UVXQ 	[ �
bW gSTQY ] bWP SaQX Nfc�� U^g�^eQY ' UXQgSTUbmQ� YS\W]^XQ �V`�mQ� VU b` ^
\SXT^W \SX Q^Y� b`YW^mm^WbS` M [QQ WPQ gSTUmQWQ U^g�^eQ mbYW ^`� WPQ U^g�^eQ
�`�QX U^eQ S\ kQ�b^` �

���� ������ �*!+ � � �"�,�* ���� �+�� �� ,!�
sSWY S\ kQ�b^` U^g�^eQY P^aQ ^mXQ^�� �QQ` b`YW^mmQ� V`�QX WPQ sb`V� Q`�

a bXS`TQ`W ^W p q[R %�SV g^` �`� ^mm �S gVTQ`W^WbS`Y ^`� T^`V^mY S\ WPQ b`�
YW^mmQ� YS\W]^XQY b` WPQ �bXQgWSX� �� ����� �!�*"� S` Q^gP s b`V� T^gPb`Q )'
�VW b\ �SV ]SVm� `QQ� YSTQ ^��bWbS`^m YS\W]^XQ ' WPQ` �SV g^` Q^Ybm� b`YW^mm
WPQT b` WPQ \S mmS] b`e ]^� �

� sSS� \SX WPQ `^TQ S\ WPQ XQ�VbXQ� U^g�^eQ S` WPQ kQ�b^` ]Q� YbWQ M
� qYYVQ WPQ \S mmS] b`e gSTT^`� �



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

��*"  ���,!� �� �� �� #� �� ,! � $ !$

OPbY gSTT^`� ] bmm ^VWST^Wbg^mm� �S]`mS^� WPQ XQ�VbXQ� U^g�^eQ ^`�
b`YW^mm bW WS �SVX gSTUVWQX %XQT^X� � WPQ ^�SaQ gSTT^`� bY ^a^bm^� mQ
\SX QaQX� pq[R VYQX ) M

� B� � H�K 
F�N� NLFI
q\ YSTQ�S�� ]^`WY WS b`YW^mm ^ YS\W]^XQ ] PbgP bY `SW ^a^bm^�mQ ^Y ^ kQ�b^`
U^g�^eQ ' S`Q g^` �S WPbY �� VYb`e WPQ lS�Vm Y�YWQT M

%[QQ ^mYS WPQ �QW^bmQ� b`\SXT^WbS` ^�SVW WPQ lS�Vm Y�YWQT ^W � %PWWU �55TS�VmQY MYSVXgQ\SXeQ M`QW ) M
sQW TQ gbWQ \XST WPQ ^�YWX^gW M

6O�Ubg^mm� VYQXY b`bWb^mb�Q WPQbX Q`a bXS`TQ`W ]PQ` WPQ� mSe b` �� YQWWb`e
Q`a bXS`TQ`W b`\SXT^WbS` \SX QaQX� ^UUmbg^WbS` WPQ� ] bmm XQ\QXQ`gQ �VXb`e WPQ
YQYYbS` M OPQ lS�VmQY U^g�^eQ bY ^ �^W^�^YQ ^`� YQW S\ YgXbUWY WP^W YbTUmb\�
YPQmm b`bWb^mb�^WbS` ^`� mQWY VYQXY Q^Ybm� TS�b\� WPQbX Q`abXS`TQ`W �VXb`e WPQ
YQYYbS` MMM7 M

[S VYb`e WPQ TS�VmQ�Y�YWQT ^ VYQX bY ^�mQ WS �XS] YQ \SX ^a^bm^�mQ YS\W]^XQ
^`� gP^`eQ WPQ YPQmm�Q`abXS`TQ`W ^W XV`WbTQ WS ^ggQYY %USYYb� m� gS`& bgWb`e )
aQXYbS`Y S\ YS\W]^XQ M


SV g^` eQW ^ mbYW S\ ^mm YS\W]^XQ WP^W bY ^ggQYYb� mQ �� TQ^`Y S\ WPQ
gSTT^`�Y �
G567~= A�A9~ � mbYW ^mm ^a^bm^�mQ TS�VmQY '
G567~= E CA3 9@ � YPSXW �QYgXbUWbS` S\ ^a^bm^�mQ TS�VmQY '
G567~= C=~H #HA8�A>=$ � mS`e PQmU UQX ^a^bm^�mQ TS�VmQ M

OPQ pq[R�s b`� �Q\^VmW YQWVU mS^�Y ^ \Q] gSTTS` YS\W]^XQ U^g�^eQY \SX
�SV M OS VYQ SWPQX U^g�^eQY �SV g^` VYQ WPQ \S mmS] b`e gSTT^`�Y �

G567~= ~9@3 � s bYW ^mm mS^�Q� TS�VmQ � mQY M
G 567~= ~5A6 #2AG=$ � sS^� ^ TS�VmQ � mQ b`WS WPQ YPQmm�Q`a bXS`TQ`W M
G 567~= 4G #2AG=$ � pQTSaQ ^ TS�VmQ � mQ \XST WPQ YPQmm Q`a bXS`TQ`W M

d mQ^YQ XQ^� WPQ �QW^bmQ� �QYgXbUWbS` ^�SVW WPQ � ��� ��������� ^W pq[R '
^W �

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�
��!�8 ��!��� �!�,� �*!���� �� ���$"*� �! ���$ �



� �������� N�

� �.�� �
./

� BC � H� LH �H�L��L LEF ���

q\ �SV P^aQ ^ UXS�mQT ] bWP ^ gSTUVWQX ^W pq[R �SV P^aQ WS gS`W^gW WPQ
[�YWQT t�T b`bYWX^WbS` �XSVU

%[t� )' YQQ � ���� ������ �� ��� ��� ������ � � � �����!�� ����!�"�� �!��� ,��"* �
b` WPQ \S mmS] b`e ]^�Y �

=GA9~ �
]XbWQ ^` QT^bm WS ������ 
� ' �QYgXb� b`e WPQ UXS�mQT b` �QW^bmY M
t m]^�Y VYQ UmQ^YQ WPbY QT^bm ^��XQYY WS XQUSXW gSTUVWQX XQm^WQ� UXS��
mQT Y M kS` �W YQ`� WPbY QT^bm WS WPQ U QXYS`^m QT^bm ^��XQYY S\ WPQ TQT�
�QXY S\ WPQ [t� M OPQ� T^� `SW � Q XQ^� WPQ UQXYS`^m T^bm� S�QY \SX
YSTQ WbTQ ' �VW WPQ �� � *$ �� T^bm�S� ] bmm � Q XQ^� ^W Q^gP ]SX� b`e
�^� �QW]QQ` o^T�cUT M

HC52= 8A ~~ �
b\ �SVX gSTUVWQX P^`eY SX gX^YPQ� g^mm WPQ �
 � �� WPQ UPS`Q `VT�QX
��o� ' ]PbgP bY ^ gSX�mQYY UPS`Q \SX WPQ �	
� ' ���� ������ �� ��� ��� ������ � � � �����!�� ����!
��!�8 ��!��� ,��"* � %[�YWQT t�T b`bYWX^WSX S\ WPQ k^� ) M

� B� 	���KJN
qW bY bTUSYYb� mQ WS �^g�VU ^mm �^W^ YWSXQ� S` ^`� gSTUVWQX PQXQ ^W pq[R�
s b`� M [S S`m� ^ gQXW^b` YV�YQW S\ �bXQgWSXbQY bY eV^X^`WQQ� WS �Q U^XW S\ WPQ
�^g�VU M

rQ T^�Q XQeVm^X �^g�VUY S\ WPQ \S mmS] b`e �bXQgWSXbQY �
� 
SVX XbYg] b�Q i`b� PSTQ��bXQgWSX� ��"$ !���",��� M
� OPQ \WU�^XgPbaQ ��"$ !���� M
� OPQ ]Q��YQXaQX ��"$!���� M
� k^W^ YWSXQ� b` WPQ l [
s��^W^�^YQ M
� [S\W]^XQ b`YW^mmQ� ^Y ^ TS�VmQ U^g�^eQ b` ��8"����"��� �!� M
� OPQ m^UWSU �^g�VU ^XQ^ �^g�VU ��� �"� ��+ ���� XQYU M ��+ �����+ ���� M
rQ �S 
I� T^�Q ^ �^g�VU S\ ^`� SWPQX �^W^ %Q Me M ^mm �^W^ b` WQTUSX^X�

� bXQgWSXbQY ' � ��� � �����", ��� ) M t mYS `SWQ WP^W ]Q ] bmm T ^�Q `S ^WWQTUW
WS XQYWSXQ YVgP �^W^ b` g^YQ S\ P^X�]^XQ UXS�mQT Y M

	` Q^gP ]SX�b`e �^� ^ �^bm� �^g�VU ] bmm � Q T^�Q M
d mQ^YQ XQ^� WPQ �QW^bmY �QYgXbUWbS` ^�SVW WPQ ������ � ' ^W �

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�
��!�8 ��!��� �!�,� �*!��+ �������*!
 ���$ �



� �������� NN

� BA �����	D ��LF�M�L �H�
OPQ YS\W]^XQ U^g�^eQY lQW^�X^TQ ^`� r b`RQ`WQX bTUmQTQ`W WPQ `QgQYY^X�
\V`gWbS`^mbW� WS XV` ^UUmbg^WbS`Y UXSa b�Q� �� r b`�S] Y�uO OQXT b`^m [QXaQX
S` ^`� gSTUVWQX WP^W YVUUSXWY WPQ � NN�UXSWS gSm ' b MQ M ^`� i`b�5sb`V��
rSX�YW^WbS` M

	` WPQ i`b��Yb�Q �SV g^` YW^XW ^` uO�YQYYbS` �� WPQ \S mmS] b`e gSTT^`� �
23

OPbY ] bmm YW^XW ^ `Q] uO�YQYYbS` M t `Q] ] b`�S] ] bmm U SU VU ^W �SVX �bY�
U m^� ] bWP WPQ uO�mSeb` ] b`�S] M i YQ �SVX `SXT^m r b`�S] Y�uO ^ggSV`W
b`\SXT^WbS` WS mSeb` M

d mQ^YQ XQ^� WPQ �QW^bmQ� �QYgXbUWbS` ^�SVW WPQ iuq� �uO b`WQeX^WbS` ^W
p q[R ' ^W �

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�
��!�8 ��!��� �!�,� �*!������� �
���*!
 ���$ �

� B� � ��
��� � �NLN
q\ �SV ]SVm� mb�Q WS XQ^gP ^mm p q[R TQT�QXY �� Q�T^bm %\SX b`YW^`gQ b\ �SV
`QQ� ^ Xb�Q WS sb`� MMM)' WPQ` �SV g^` ]XbWQ ^ T^bm WS WPQ  ������� ��� ������ � � � �
QT^bm ^��XQYY M

q\ �SV ]SVm� mb�Q WS YP^XQ YSTQ b`\SXT^WbS` ] bWP QaQX� dPk YWV�Q`W SX
QaQX� � bUmST^ YWV�Q`W ^W pq[R ' �SV g^` YQ`� ^ Q�T^bm QbWPQX WS
��* ������� ��� ������ � � � � SX WS ���*!������� ��� ������ � � � � M OPQYQ
QT^bm ^��XQYYQY ]Q XQ\QX ^Y ^ � ����� �*! QT^bm ^mb^Y ' ^`� WPQ� XQUXQYQ`W ^
T^bmb`e mbYW ^W WPQ � ��� �!�8!� M

d mQ^YQ XQ^� WPQ �QW^bmQ� �S gVTQ`W^WbS` ^�SVW WPQ � 
� ���	��	 ^W pq[R '
^W �

���� ������ �� ��� ��� ������ � � � �����!�� ����!�"���!�
��!�8 ��!��� �!�,� �*!������ �!�8����� �!�8 ���$ �

� B� D �IFM ��M �JLN
OS T^`^eQ gSXXQgWm� WPQ ]SX�b`e PSVXY %Q Me M� \SX UP�]SX� SX \SX UXS% QgWY )'
]Q P^aQ ^ WbTQ ^ggSV`Wb`e Y�YWQT ' ]PbgP gS`YbYWY S\ YSTQ dQXm YgXbUWY M �SX
b`\SXT^WbS` ^�SVW WPQ VY^eQ S\ �
� �	 ��	
� �� ' UmQ^YQ XQ^� WPQ �S gVTQ`W^WbS`
^W � ���� ������ �� ��� ��� ������ � � � �����!�� ����!�"�� �!�
��!�8 ��!���"��� �!�� �$ !��

� B� ���G �K� 
�� 
�L���NF
OPQ p bYgdV�mbg �^W^�^YQ bY ^` TY� m �^W^�^YQ ]PbgP gS`W^b`Y WPQ \S mmS] b`e
b`\SXT^WbS` �



� �������� NZ

w 9@8D=4@52D7z~98 `^TQ ' YW^WVY ' S( gQ mS g^WbS` ' QT^bm ^��XQYY ' XQYQ^XgP
^XQ^ ' YVUQXabYSX S\ U QXYS`Y ^W pq[R

w 9@8D=4@52D 49�A3= PSTQ ^��XQYY ' �bXWP�^�' YQ� S\ UQXYS`Y ^W pq[R %gVX�
XQ`Wm� QTUW� )

w 9@8�y `^TQ ' mS g^WbS` ' YW^WQ ' W�U Q ' TS�Qm ' WQgP`bg^m �^W^ S\ P^X�]^XQ ^W
pq[R

w 9@8w55G @ UPS`Q Q�WQ`YbS`Y \SX XS STY ^W pq[R M
OPQ �^W^�^YQ UXSa b�QY WPQ `QgQYY^X� b`\SXT^WbS` \SX WPQ � �� ���	

���� ������ ����� ��� ������ � � � �����!�� ����!�"���!���""$ ��
^`� WPQ � �� ��	 ��� 
� ��� ��	� � �
 ��

���� ������ �� ��� ��� ������ � � � ���!"� �!

� �� �0 � 5E 35 8CA2>= =2349=@ 92 w 9@8D=4@52D7z~98
OS gP^`eQ ^ �Qm� Q`WX� b` �SVX XQgSX� b` p bYgdQXYS`dV�mbg %SX p bYgdQXYS`�
dXba^WQ b` YSTQ m^WQX WbTQ )' �S WPQ \S mmS] b`e �

NM [W^XW ^ rQ� �XS] YQX
Z M eS WS U^eQ � � �� ��	 ����
L M gPSSYQ WPQ ^UUXSUXb^WQ W^�mQ ^`� ^gWbS`
c M gP^`eQ WPQ `QgQYY^X� �Qm�Y WPQXQ
1GH543A23 
 53= � dmQ^YQ ^m]^�Y gP^`eQ �SVX mS g^WbS` ]PQ` �SV TSaQ

WS ^`SWPQX �QY� � OPQ gSXXQgW `VT�QX S\ WPQ `Q] XSST g^` �Q \SV`� ] bWP
WPQ T^U WSVX M 	 WPQX] bYQ �SVX UPS`Q `VT�QX ] bmm `SW �bYUm^�Q� gSXXQgWm� S`
WPQ pq[R ]Q� U^eQY ���

� B� ���G � 

H ��L �H� 
�L���NF
OPQXQ ^XQ YSTQ �QabgQY %Q Me M� m^UWSUY ' �Q^TQXY ' �be bW^m g^TQX^Y ' QWg )' ]PbgP
^XQ ^mmS]Q� QaQX� pq[R TQT�QX WS W^�Q SVW \SX ^ YPSXW U QXbS � S\ WbTQ ^`� VYQ
WPQT \SX a^XbSVY UVXUSYQY %mb�Q e ba b`e UXQYQ`W^WbS` ' ^WWQ`�b`e gS`\QXQ`gQY
SX UXba^WQ UVXUSYQY MMM) M

jQ\SXQ �SV VYQ WPQ Q�VbUTQ`W ' �SV TVYW g^XQ\Vmm� XQ^� WPQ ^mmS g^WbS`
XVmQY ^W �
���� ������ �� ��� ��� ������ � � � �����!�� ��� ��"� � �"���� �!� ���$ �
^`� �SV P^aQ WS � mm SVW WPQ ^mmS g^WbS` \SXT Q^gP WbTQ 1
 ?��?
BJ S`
WPQ mb`� �

���� ������ ����� ��� ������ � � � �����!�� ��� ��"� ��"��



� ���� � ��� � ������ NL

� B� � ��G �HMKI 
�L���NF
	` QaQX� lS`�^� ^W N �L�UT bY pq[R \SXVT b` WPQ YQT b`^X XSST %XS ST
NMf ) M OPbY bY ^ \SXT^m TQQWb`e ' ]PQXQ ^mm p q[R UQSUmQ g^` TQQW WSeQWPQX
^`� �bYgVYY ^mm p q[R XQm^WQ� �VQYWbS`Y ^`� UXS�mQT Y M �VXWPQXTSXQ ' pq[R
UQSUmQ VYV^mm� UXQYQ`W WPQbX XQgQ`W XQYQ^XgP XQYVmWY S` WPQ \SXVT M �QX� S\WQ`
b`a bWQ� UXS\QYYSXY5XQYQ^XgPQXY \XST SWPQX b`YWbWVWQY5V`baQXYbWbQY ^mYS ebaQY
b`WQXQYWb`e W^m�Y ^�SVW WPQbX ]SX�Y S` WPQ pq[R \SXVT M

	` WPQ \S mmS] b`e U^eQ ' �SV ^XQ ^m]^�Y ^�mQ WS gPQg� WPQ WSUbg S\ WPQ `Q�W
gSVUmQ S\ pq[R \SXVTY SX �SV g^` ^``SV`gQ ^` bYYVQ5UXQYQ`W^WbS` ' WSS �

���� ������ ����� ��� ������ � � � �����!�� ����"��$�

� B� ���G 	KN��FNN G�M�N

SV P^aQ WPQ USYYb� bmbW� WS gXQ^WQ �SVX S]` pq[R �VYb`QYY g^X�Y VYb`e WPQ
� �"� �"�"� m^YQX UXb`WQX ^W pq[R M OPQ �QYbe` S\ WPQ g^X�Y bY YSTQPS]
^�^UWQ� \XST WPQ m^�SVW S\ WPQ pq[R ]Q� U^eQY M q` SX�QX WS UXS�VgQ �SVX
S]` �VYb`QYY g^X�Y ' UXS gQQ� WPQ �QYgXbUWbS` S` WPQ \S mmS] b`e Or b�b Mpq[R
U^eQ �

���� ��� � ��! �� ��� ��� ������ � � � ������� ����+ ��
�8 �!��� ����� ����� ���!��� �*

	 ; / �,/ -2. � ���1�


OPQ mb�X^X� bY ^` bTUSXW^`W U^XW S\ SVX b`YWbWVWQ M q` SX�QX WS T^�Q WPQ VY^eQ
S\ WPQ mb�X^X� ^Y Q^Y� ^`� Q( gbQ`W ^Y USYYb� mQ QaQX��S�� P^Y WS S�YQXaQ
YWXbgWm� WPQ \S mmS] b`e bWQT Y �

� BC �K 
FN
rQ �S `SW P^aQ ^ PbXQ� mb�X^Xb^` ^W pq[R ' ]Q ^XQ T^b`W^b`b`e WPQ mb�X^X�
SVXYQm\Y M d mQ^YQ MMM

� �QQU QaQX�WPb`e b` ^` SX�QXm� YW^WQ ^`� XQTSaQ T b`SX UXS�mQT Y ]PbgP
gSTQ WS �SVX ^WWQ`WbS` %Q Me M � bYUm^gQ� bWQT Y ' \^mmQ` �SS�Y ' QWg M)

� WVX` S� WPQ mbePWY ^`� mS g� WPQ �SSX ]PQ` �SV mQ^aQ WPQ mb�X^X�M

� B� �H ��L �H� H � LEF � ��M�M�
OPQ mb�X^X� bY mS g^WQ� ^W WPQ YQgS`� &SSX M OPQ 6mb�X^X� XSST 7 %6jb�mbSWPQ�7 )
^W WPQ WSU S\ WPQ YUbX^m YW^bXg^YQ %mS g^WbS` � Z MN) gS`W^b`Y WPQ z55�@ %SX�QXQ�
�� ^VWPSX )' WPQ �5742A~@ %SX�QXQ� �� �^WQ )' WPQ H458==6 92>@ %SX�QXQ� ��
�Q^X ^`� gS`\QXQ`gQ ) ^`� WPQ w 1xB�� 92� 4=H543@ %SX�QXQ� �� �^WQ ) M OPQ



� ���� � ��� � ������ Nc

gSXXb�SX ^W WPQ YQgS`� &SSX gS`W^b`Y WPQ B 93A3952 126=� ^`� WPQ 3=8C2 98A ~
4=H543@ \XST SWPQX b`YWbWVWbS`Y %SX�QXQ� �� �XYW ^VWPSX ^`� �Q^X ) M

� BA �F�M�E ���

�XST WPQ mb�X^X� U^eQ �SV P^aQ ^ggQYY WS WPQ QmQgWXS`bg g^W^mSeVQ ] PQXQ ^mm
� SS�Y ' UXS gQQ�b`eY ^`� XQUSXWY %�SWP pq[R�s b`� ^`� \SXQbe` ) ^XQ b`�Q�Q� �

���� ������ �� ��� ��� ������ � � � �����!�� �����+� ���

� B� 	HMMH� ���
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