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

�
��	���� �
� � 
���� � � ����	�

����� ������� ��� �� ! "� ���� �
#���$%�%����� &�%'���('�)' �'�'� )* +��%

,'�� %� '�% �- #���$%��( ��� &�-� � �%��� ./�%'� �
+��0' ��%/ �- 1����'/

1����'/2 13 4 567
8 ���9)�: 2 (� �9)�: ;<=�� ��� >�����'/>�) >$!

?@ABCDEB
FGH IJKIKLMN KO PKQLRSHJRQT QKQNRQHMJ IJRQPRIMN PKUIKQHQV MQMNWX

LRL ML M YHJQHN HRTHQZMN[H IJK\NHU GML IJKZRSHS MQ H]VJHU HNW IK^HJO[ N
U HVGKS KO H]VJMPVRQT QKQNRQHMJ OHMV[JHL OKJ M Q[U\HJ KO PNMLLR_PMVRKQ
MQS JHTJHLLRKQ MIINRPMVRKQL ` a GHJHML VGH [VRNRbMVRKQ KO c HJPHJ YHJQHNL
U MYHL VGH IJK\NHU KO PKUI[VRQT IJRQPRIMN PKUIKQHQVL RQ d IKLLR\NWd RQX
_Q RVH SRU HQLRKQMN OHMV[JH LIMPHL VJMPVM\NH d VGHJH MJH LVRNN VGH MVVHQSMQV
Q[UHJRPMN IJK\NHU L KO SRMTKQMNRbRQT NMJTH U MVJRPHL ` eQ VGRL PKQVJR\[X
VRKQ ^H IJKIKLH MQ H]IHPVMVRKQ U M]RU RbMVRKQ MIIJKMPG OKJ IHJOKJU RQT
YHJQHN IJRQPRIMN PKUIKQHQV MQMNWLRL MQS LGK^ VGRL VK \ H M PKUI[VMX
VRKQMNNW Hf PRHQV U HVGKS HLI HPRMNNW ^GHQ VGH Q[U\HJ KO SMVM IKRQVL RL
NMJTH `

g hijklmnojpli

qrs tuvwut ux y szxuz{ wt| }wts~z �zwt�wy~} �u{yutstv �t~}��w� ���� � wt
~ rw|r �~t� yu��w� }� wt�twvs � �w{st�wut~} tut}wts~z xs~v�zs �y~�s �~� �z�v
yzuy u�s� wt ���r �u}�uyx sv ~} �� ����� � qrs �s� xs~v�zs ux vrs yzuy u�s� {svru�
w� vrs �zs~vwut ux vrs �szts} { ~vzw� ���r �u}�uyx sv ~} �� ����� ~t� wv� ����s��stv
�w~|ut~}w�~vwut � �~�r s}s{stv ux vrs �szts} { ~vzw� w� �u{yu�s� ux vrs �uv
yzu���v ux vrs tut}wts~z}� { ~yy s� �~v~ y uwtv� � ~t� vrs s}s|~tv ��s ux � sz�sz
�szts}� ~}}u� � vrs�s �uv yzu���v� wt rw|r �w{st�wut~} xs~v�zs �y~�s vu � s
�u{y�vs� ��wt| �w{y}s �szts} x�t�vwut� wt �~v~ �y~�s ���r �u}�uyx sv ~} �� ���� �
��r �u}�uyx sv ~} �� ����� � qrs �w{st�wut ux vrs �szts} {~vzw� w� s��~} vu vrs

�



t�{�sz ux �~v~ y uwtv� ~t� �u wv� �w~|ut~}w�~vwut ~}}u� � ������ ��� � ������ ��
��	��� ��
� vu � s s�vz~�vs� xzu{ vrs �~v~ � vrs t�{�sz ux �rw�r {~� � s
�y vu vrs t�{�sz ux u��sz�s� �~v~ yuwtv� � qrw� w{y}ws� vr~v vrs t�{�sz ux
yzwt�wy~} �u{yutstv� s�vz~�vs� �~t s��ss� vrs � w{st�wut~}wv� ux vrs �~v~
���r �u}�uyx sv ~} �� ����� �


t yz~�vw�s ru�s�sz wx vrszs w� ~ ����v~tvw~} t�{�sz ux u��sz�~vwut� vrst
vrs � w~|ut~}w�~vwut ux vrs ~��u �w~vs� �szts} { ~vzw� �~t �s �u{s�r~v yzu� �
}s{ ~vw� wt vsz{ � ux �u{y�v~vwut~} �s{~t�� ~t� t�{szw�~} ~���z~�� ��u}}w�s �
���� � �u�wy~} sv ~} �� ���� � � qrs yzu� }s{ ux y szxuz{ wt| ~t sw|st�~}�s �s�u{ �
yu�wvwut ut }~z|s �u�~zw~t�s {~vzw�s� �~t � s ~}}s� w~vs� �� ��wt| vrs ��y s�v~�
vwut � ~�w{ w�~vwut ��� � ~yyzu~�r xuz ��� �rw�r s{ sz|s� xzu{ �ut�w�szwt|
��� xzu{ ~ yzu�~�w}w�vw� y sz�y s�vw�s �q wyywt| � � w�ruy � ���� � �u�sw� �
�r~rz~{ ~tw � ����� � q~�wt| vrs �� ~yyzu~�r vu ��� wt �~v~ �y~�s �s
tu� �ru� vr~v vrw� �~t � s {u�w�s� vu ~}}u� vrs s� �wstv �u{y�v~vwut ux vrs
� szts} ��� ���r �u}�uyx sv ~} ������� �

� �i �� ���kl�o jl !"ki"# $%�

qrs �~v~ �y~�s {u�s} xuz yzu�~�w}w�vw� ��� w� |w�st ~� & ' () * + �rszs
( , -. /0 ~t� vrs u��sz�~vwut �s�vuz ~t� }~vstv �~zw~� }s �s�vuz� ~zs |w�st
~� & , -. ~t� ) , - 0 � zs�y s�vw�s}�� qrs }~vstv �~zw~� }s� ~zs tuz{~}}�
�w�vzw��vs� � wvr �szu { s~t ~t� w�stvwv� �u�~zw~t�s � qrs �szu {s~t tuw�s
+ w� ~}�u tuz{ ~}}� �w�vzw��vs� � wvr ~ �u�~zw~t�s {~vzw� �s�ts� ~� 1 � 
v
w� �ru�t wt ��u�sw� � �r~rz~{~tw � ���� � q wyywt| � � w�ruy � ����� vr~v
~� vrs tuw�s }s�s} wt vrs {u�s} � s�u{s� wt�twvs�w{ ~} vrs ��� {u�s} w�
zs�u�szs� � qrs yu�vszwuz �st�wv� vrst � s�u{s� ~ �s}v~ x�t�vwut 2 �) 3& � '
4 �) 5 �(6 ( �78(6 & � ~t� vrs �� ~}|uzwvr{ w� s�s�vw�s}� ~ �vz~w|rvxuz�~z�
}s~�v ���~zs� yzu9 s�vwut ��u�sw� � �r~rz~{~tw � ����� �rw�r w� | w�st � s}u� �
:s �stuvs vrs { ~vzw� ux �~v~ u��sz�~vwut� ~� ; , -. /< ~t� vrs { ~vzw� ux
}~vstv �~zw~� }s� ~� = , - 0 /< � qrst
>?@ABC = ' �(6 ( �78(6 ;
D?@ABC (<EF ' ;=6 �==6 �78

:s tu� � w�r vu vz~t�xuz{ vrw� �� yzu �s��zs vu xs~v�zs �y~�s G � qrs
w{y}w�wv tut}wts~z {~y xzu{ wty�v �y~�s vu G w� �stuvs� ~� H �I� ���r �u}�uyx
sv ~} �� ����� � Juz �}~zwv� ux s�y u�wvwut �s tu� �stuvs vrs {~vzw� ; vu � s
vrs {~vzw� �rw�r r~� wt�w� w��~} �u}�{t� �ut�w�vwt| ux vrs xu }}u� wt| �s�vuz�
H �& 8 � K I I I K H �&< � ux vrs {~yy s� u��sz�s� �~v~ �

�stvszwt| wt vrs xs~v�zs �y~�s �~t � s �~zzws� u�v wt ~ �vz~w|rvxuz�~z�

�



{~ttsz �� ��stvszwt|� vrs �szts} {~vzw� � ��rw�r w� �s�ts� � s}u� � ��wt|
vrs �w{y }s yzu �s��zs �rw�r w� u�v}wts� wt ���r �u}�uyx sv ~} �� ����� � �s~}�
w� wt| vr~v vrs �u}�{t� ux ( ~zs ��~}s� ~t� zuv~vs� sw|st�s�vuz� �u{y�vs�
�� �w~|ut~}w�~vwut ux vrs �~{y}s �u�~zw~t�s {~vzw� �s �~t s�yzs�� vrs � ��
�u}�{t ux ( ~� ( � ' � <� 	 8 
 �� H �&� � �q wyy wt| � � w�ruy � ���� � ��r �u}�uyx sv
~} �� ����� � � �wt| vr w� x~�v �s �~t �zwvs vrs �� K �� s}s{stv ux vrs {~vzw� (6 (
~�

�(6 ( �� 
� ' �( � �6 ( � ' � <�	 8 
 �� H6 �& � � � <� 	 8 
 �� H �&� � '
' � <� 
� 	 8 
 �� 
 �� �H �& � � IH �&� �� ' � <� 
� 	 8 
 �� 
 �� � �& � K &� � I

: rw�r |w�s� wt { ~vzw� xuz{ (6 ( ' �6 � � K �rszs vrs �u}�{t� ux vrs { ~vzw�� , � < /0 �ut�w�v� ux vrs �� � �0�	 8 �s�vuz� � � w�s� w�s vrs �s�ut� vsz{ ux vrs
� ��vsy s�yzs��wut �~t �s �zwvvst ~� xu }}u� � �

�(6 ; �� 
� ' � <��	 8 
 �� H6 �& � ��H �& � � ' <��	 8 
 �� �H �& � � IH �& � �� ' <��	 8 
 �� � �& � K & � � K
vrst �(6 ; � ' �6 � I �u � �t~}}� �s r~�s vrs zs��wzs� � ��vsy

= ' ��6 � � �78�6 �
�u� }sv �� �ut�w�sz vrs � ��vsy � �stuvs vrs xu }}u� wt| vsz{ ~� xu }}u� �� � =6 �==6 �78 � � � ~ �ut�s��st�s ux vrs x~�v vr~v vrs �u}�{t� ux ( }ws

wt vrs �y~t ux H �& 8 � K I I I K H �&< � �s �~t �ut�w�sz vrs �sv ux s��~vwut�
H6 �&� �(<EF ' H6 �&� �;� xuz ~}} � ' � K I I I K �� <��	 8 
 8� � �&� K & � � K I I I K <��	 8 
 0� � �&� K & � �� '  � �&� K & 8 � K I I I K� �&� K &< �! �

xuz ~}} � ' � K I I I K � � :s �~t �zwvs wv wt {~vzw� xuz{ � �<EF ' � � 8 � qrs
�" �vsy vrst xu}}u� � ~� � s}u� �

�<EF ' � ' =# �==# �7$

v r~� � sst �ru�t wt �q wyywt| � � w�ruy � ����� � vr~v wt vrs �~�s ux wt�twvs��
w{ ~} tuw�s wt u�z {u�s} � w �s � 1 ' }w{ % &' ( ) * + � vrs {~vzw� ( ~v �ut�sz|st�s,-. /0.0123 4 5 67 2 8976:6;0 70< 6=0>.6:0 < 2:16? 4 @9A0;01 A0 B2. /C212.:00 8976:6;0=0>.6:0.077 DE 2==6./ 21D 6:121E 7< 233 8 976:6;0 ;23C07 9. :@0 =62/9.23 F

G



� w}} � s s��~} vu ( ' �� 8�*� K �rszs vrs �u}�{t� ux vrs � {~vzw� ~zs vrs
sw|st�s�vuz� ux vrs �~{y}s �u�~zw~t�s {~vzw� � wvr �uzzs�y ut�wt| sw|st�~}�s�
� 8 K IIIK �0 �zs~vwt| vrs �w~|ut~} {~vzw� � � ~t� � w� ~t ~z� wvz~z� uzvru|ut~}
zuv~vwut {~vzw� � 
t �q wyywt| � � w�ruy � ����� vrs ~�vruz� ~}�u y uwtvs� u�v
vr~v v~� wt| vrs �u}�{t� ux � 6 vu � s s��~} vu vrs sw|st�s�vuz� ux vrs (6 (
{~vzw� �s �~t zs�u�sz vrs vz�s yzwt�wy~} ~�s� � qr�� � wt u�z �~�s vrs yzu9 s��
vwut ux vrs vs�v y uwtv & utvu vrs � tut}wts~z yzwt�wy~} �u{yutstv� w� tu�
|w�st ��

� �& � �' � �(6 ( �78(6 H �& � ' � ��6 � � �78�6 � � K

�rszs � � w� vrs ��stvszs�� �s�vuz  � �& 8 K & � K IIIK� �&< K & �!6 ���r �u}�uyx sv ~} ��
����� �

:s �ru�}� tuvs ~ t�{�sz ux yuwtv� zs|~z�wt| vrw� {svru� xuz y szxuz{ �
wt| � szts} ��� � J wz�v}�� ��s vu vrs ��s ux vrs �sz�sz �szts}� vrs {svru� w�
wt�sy st�stv ux vrs �w{st�wut~}wv� ux vrs wty�v �y~�s � �s�ut�}�� vrs �u{y��
v~vwut~} �u{y}s� wv�� y sz wvsz~vwut � ux vrs yzuy u�s� �� {svru� xuz � szts}
��� w� 	 ���* � �rszs � w� vrs t�{�sz ux �~v~ y uwtv� ~t� � w� vrs t�{�sz ux
s�vz~�vs� �u{yutstv� � : rszs ~ �{~}} t�{�sz ux sw|st�s�vuz� zs�� wzs vu � s
s�vz~�vs� ~t� vrszs ~zs ~ }~z|s t�{�sz ux �~v~ y uwtv� ~�~w}~� }s vrw� { svru�
w� �u{y~z~�}s wt �u{y}s� wv� vu vrs wvsz~vw�s y u�sz {svru� �rw�r r~� �u{ �
y}s� wv� 	 ��* � � � wzs�v � w~|ut~}w�~vwut ux ~ ��{{svzw� � {~vzw� vu �u}�s vrs
sw|st�~}�s yzu� }s{ xuz � szts} ��� ���r �u}�uyx sv ~} �� ����� r~� �u{y}s� wv�
ux vrs uz�sz 	 �� 
 � �
� ���"kp
 "ij�

:s vs�vs� vrs yzuy u�s� �� ~}|uzwvr{ xuz � szts} ��� ut v�u ~zvw��w~}
v�u �w{st�wut~} �~v~ �sv� � qr�� � �� yzu9 s�vwt| vrs vs�v wty�v �~v~ vu vrs
s�vz~�vs� yzwt�wy~} �u{yutstv� �s �~t � w��~}}� �u{y~zs vrs zs��}v� s�st
~}vru�|r �s {~� r~�s vrs �wv�~vwut �rszs vrs tut� }wts~z {~yywt| vu xs~�
v�zs �y~�s w� tuv s�y }w�wv}� �tu�t � 
t vrs �z�v s�~{y}s �s |stsz~vs� v�u
y~z~� u}w� �r~y s� �szvw�~}}� ~t� ruzw�utv~}}� { wzzuzs� � qrs �~v~ �szs |st�
sz~vs� �� vrs x�t�vwut � ' � * * � I� �rszs vrs � �~}�s� r~�s ~ �twxuz{
�w�vzw��vwut wt  5 � K �! � :s ��s� ��� �~v~ yuwtv� �twxuz{ }� �w� w�s� xuz s~�r
y~z~� u}w� �r~y s � qrs yu}�tu{ w~} �szts}� ux �s|zss � ~t� G �szs ��s� �


t vrs �s�ut� s�~{y}s vrzss v�u��w{st�wut~} �~���w~t �}��vsz� � wvr
{s~t�  �� �� � �� �� � � �� � � �� � � �� � � ��! ~t� �u{{ut �~zw~t�s � �� �szs |st�
sz~vs� � �~�r �}��vsz �ut�w�vs� ux ��s r�t�zs� �~v~ y uwtv� � qrs �~���w~t

�



�szts} � �) K & � ' ��� �5 ��7� �&( �8 � �~� ��s� � 
t s~�r �~�s vrs wtwvw~} �~}�s� ux
vrs � {~vzw� �u{yutstv� �szs z~t�u{ }� |stsz~vs� � wvr �twxuz{ �w�vzw���
vwut wt  5 � K �! �

Jzu{ J w| � �~� ~t� �� � �s �~t �ss vrs s��w�~}st�s ux vrs �z�v v�u sw|st�
�s�vuz� xu�t� �� u�z �� ~yyzu~�r �� uvvu{ �~t� vrs ��q��� ��� yzu�
�s��zs �vuy � wt vrs �~�s ux ��wt| vrs y u}�tu{ w~} �szts} ux �s|zss � � :s
z~t vrs �� ~}|uzwvr{ �tvw} vrs �uv yzu���v � sv�sst vrs sw|st�s�vuz� ux
vrs ���w{st�wut~} ����y~�s xu�t� �� �� ~t� � szts} ��� �~� }s�� vr~t
� ���� �~yyz � � ��	 � � 
t vrw� �svvwt| �s xu�t� vr~v ut ~�sz~|s }s�� vr~t v�u
�� �vsy� �szs ��� �wstv vu s�vz~�v vrs v�u zs��wzs� sw|st�s�vuz� � :s ~}�u
wt�s�vw|~vs� vrs �ut�sz|st�s ux vrs yzuy u�s� ~}|uzwvr{ �� z�ttwt| ��� �w{ �
�}~vwut� � wvr �w�szstv wt wvw~}w�~vwut� ux vrs � {~vzw� � qrs ~�sz~|s �~}�s
ux vrs �uv yzu���v � sv�sst vrs sw|st�s�vuz� ux vrs ���w{st�wut~} ����y~�s �
�rw�r �szs xu�t� � �~� � ���� �~yyz � � �
	 � � 
t �w� �~�s� �s u��sz�s� vr~v ~v
�ut�sz|st�s vrs �uv yzu���v �~� }s�� vr~t � ��� �~yyz � ����	 � � ��v |zs~vsz
vr~t � ��� �~yyz � �� ��	 � � �}w|rv}� � svvsz �ut�sz|st�s zs��}v� �szs ~�rws�s�
��wt| vrs vr wz��uz�sz yu}�tu{ w~} �szts} � 
t vr~v �~�s vrs ~�sz~|s �~}�s ux
vrs �uv yzu���v �~� � ���� �~yyz � G ��	 � ~t� ut}� wt xu�z �~�s� vrs �~}�s ux
vrs �uv yzu���v �szs wt vrs � ��� " � ��� z~t|s � qrs ��s ux vrs ��q��� ���
x�t�vwut zs��wzs� ��� vw{ s� vrs t�{�sz ux �uy� zs��wzs� �� vrs yzuy u�s�
�� ~yyzu~�r � qrs ��q��� ���� x�t�vwut* �rw�r w� �~�s� ut vrs wvsz~vw�s
yu�sz {svru� �vw}} zs��wzs� � �� vw{ s� ~� {~t� �uy� ~� v�u wvsz~vwut� ux u�z
�� {svru� �


t J w| � ��� �s �s{ut�vz~vs zs��}v� xu�t� wt vrs �s�ut� s�~{y}s ��wt|
vrzss �� �vsy� � :s �~t �ss vr~v �z�v v�u yzwt�wy~} �u{yutstv� t w�s}�
�sy~z~vs vrs vrzss �}��vsz� wt �uwt�w�st�s � wvr zs�� }v� zsyuzvs� ut � szts}
��� ���r �u}�uyx sv ~} �� ����� �


 %lio #n� pli

:s r~�s yzuy u�s� ~t �� �~�s� ~yyzu~�r xuz y szxuz{ wt| ~ yzwt�wy~} �u{yu�
tstv� �s�u{yu�wvwut wt vrs �szts} �y~�s G � qrw� yzu� w�s� ~tuvrsz { svru�
xuz y szxuz{ wt| �szts} �~�s� yzwt�wy~} �u{yutstv ~t~}��w� �rw�r � wt {~t�
�~�s� � w� s�vzs{s}� s� �wstv wt vsz{ � ux vrs �u{y�vwt| zs�u�z�s� zs��wzs� �
J�zvrsz �uz� wt vrw� ~zs~ wt�}��s� vrs �v��� ux vrs �ut�sz|st�s � sr~� wu�z
ux vrs �� ~yyzu~�r vu tut}wts~z �szts} �~�s� ��� �&�@0 =0�2C3: ������ 70::6./ A 6:@ B9.;01/0.B0 :93012.B0 0�C23 :9 � � ��� ,� A27 C70=@010 F

�



��� ��� � � M�	\ � 
 RJLV V^K IJRQPRIMN PKUIKQHQVL H]VJMPVHS \W SRMTKQMNRbMVRKQ KO VGH
� UMVJR] �VKI � MQS \W VGH IJKIKLHS 
c MNTKJRVGU �\KVVKU � KQ VGH _JLV H]MU X
INH [LRQT VGH LHPKQSXKJSHJ IKNWQKU RMN YHJQHN ` P� 
 RJLV V^K IJRQPRIMN PKUIKQHQVL
H]VJMPVHS \W VGH IJKIKLHS 
c MNTKJRVGU KQ VGH LHPKQS H]MUINH ` FGH TJHWLPMNHL
RQ VGH _T[JHL JHIJHLHQV VGH IJRQPRIMN PKUIKQHQV ZMN[HL MQS VGH PKQVK[JL JHIJHLHQV
NRQHL KO PKQLVMQV IJRQPRIMN PKUIKQHQV ZMN[H `

�



� o�il� #"m�
 "ij�

qrs �z�v ~�vruz w� x�t�s� �� ~ zs�s~z�r |z~tv xuz vrs yzu9 s�v ���9 s�vw�s �s~�
��zs� ux � syvr ux �t~s�vrs�w~� � �tw�sz�wv� ux �~w�}s� ~t� � }~�|u� :s�vszt

t�z{~z� � � � vz��v � ~t� w� y~zvw~}}� ��yyuzvs� �� �}u�~� � z~tv �|st�� xuz
��wst�s �|z~tv� �u � ��������� ~t� �u � ����G������� �

� "�"k"io"�

�KNNR	H d e `F ` �
��
� ` � ������ �� ���� ����� � ������� ` �H^ �KJY  !IJRQTHJX"HJNMT `
#KLRIMN d # `d $ RJKNMU R d c `d % FJH&K d ' ` �()))� ` * ����� � �� + �� ,���-�� ./ ��������
��0 1 �23 �����4 �� 3 ��2������ 5 �4������� �FHPGQRPMN # HIKJV �K ` 6 � ` 7MRLNHWd !PKVX
NMQS  8e! 9HIMJVU HQV d :QRZHJLRVW KO 7MRLNHW`
#K^HRL d ! `d % $GMGJMU MQR d ; ` �
���� ` < [QROWRQT #HZRH^ KO ' RQHMJ $M[LLRMQ cKSX
HNL ` 3 �-��� ���� -������= >> d ?)@	?6@ `
!PG AKNYKIO d B `d B J[THL d 8 `d % !UKNM d < ` �
���� ` � 0C�� ��� �� * ����� D ��E �0� 2 F-� 2
� ��� G����� H������4 ` 8MU\JRSTH d c<  ceF 7 JHLL `
!PG AKNYKIO d B `d !UKNM d < `d % c A[NNHJ d I `# ` �
���� ` �KQNRQHMJ 8KUIKQHQV <QMNWLRL
ML M I HJQHN 
 RTHQZMN[H 7 JK\NHU ` 3 �-��� ���� -������= >Jd 
(��	 
( 
� `
F RII RQT d c ` 
 ` % B RLGKI d 8 `c ` �
���� ` 7 JK\M\RNRLVRP IJRQPRIMN PKUIKQHQV MQMNWLRL `
KL 5 L F������L F ��L M = N>d 
 

	
(( `





