
� �������	��

��� � ��������������
�������� ����� ��!"��#$
�� %�&'����� (

)"*�+�,.-0/213,�4356,87�9�/2:;-2<=7�>?/29A@
BDC�EFCHG"I
JLKNM�I�CHK�EFC?JOKNPRQSMTI
C3KUKNV?WXK�Y�WZC�[\I][_^"QS`"VHKaWZCSb�JR^ZcFb�EdJ;^Ze6KNI
C�Y$WZcdcFI
b

WZCgfihjhlknm *]o Q?p?p\^"JRIrqsItp?Q?PRYjV?WZJRIuWZCvWZJLJRI
Kwex^"PzyA{wb?^ZcFc|WXPRJ}^ZC~^ZC?Irb�WXKRItWZC?b
KNV?I
C�cFWXKNI
PzJRI
cFc2E�K�ex^"Pzy��zbS^"cFcFWZPRJ *�� ItY�WZcFc�KRV?ItPNWXKREF^

��� y��
yA{

KNV?I��Nknm��0����^ZCvKRV?I	WZJRJLI
K *s� V?I��LfZm�k����t�jknm����n�T^"C�KNV?I	WZJLJRInKDEdJ�`"EdGZI�C~[3�
� � y��a��yA{

yA{ ��� � )"�
� V?I�PLI
ex^"PLIZ�

y�� ��� yA{ WXC?b y�� ��� )}� �"� yA{ �
o ^"M�I
KREFM�I�JwEdK�EFJwp\^"JRJLEF[?cdI	KR^�JLI�cFcUWZCSb�WZJRJLI
K�KNV�WXK�qsI�b?^ CS^ZKD^lqwC *w� V?EdJ

EFJ Y�WZcFcdI�b�hj¡��i��mUhlkn¢6¢¤£6��¥ *.¦ K q}^"PL§3J}JR^ZMTInqwV�WXK]WZJ ex^"cdcF^lqwJ *ao Q?p?p\^"JRIw�"^ZQ�qwEdJRV
KN^�JRV?^ZPLK � ^"P�JRV?^ZPLK�JRI�cdc � W�p�WZPLKREFY
Q?c|WZP�JOKN^�Yj§�¨'¨'¨ *s© ^ZQª[\I�`"EdC�[H��WZJR§3EdC?`�"^"QSP�JOKN^�Yj§�[?PL^"§ZI
P�E�e�KRV?I�EdP�«�PRM¬EFJ�V?^ZcFb?EdC?`'¨'¨'¨ EFC�KRV?I�KN^ZKNWZczp\^0^Zcz^Ze
JLKR^0Yj§3JD^lqwC?I
b'[H�~WZcFc2^Xe�KNVSI�EFPwY
Q?JLKR^"MTI
PRJ *�¦ eaKNV?I	[?PL^"§ZI
PNWZ`"Iub?^�I�J�V?^"cFb � ^ZP
M�WXC�WZ`"I � JL^"M�I�^ZewJOKN^�Yj§­¨ª¨'¨®�.�Z^"Q®Y$WXC®WZJR§­KNVSI�M¯JRI
cFcsWZCH�°C3Q?M�[\I�Pu^Ze
JLKR^0Yj§­¨'¨'¨ Q?p�KR^ªKNVSI�C�QSM�[_I
P�KNV?WXK�KNVSI
�±V?^"cFb *�� V?EFJ�JRWZcFI�EFJ�Y
PRI
b?EdKRI�b
WZ`HWZEdC?JLK��"^"Q?P�WZY
Y�^"QSC3KTWZJ�W�b?I
[SK�I�²3Q�WZc�KR^'KNV?IvC3Q?M�[\I�P�^Ze�JLKR^0Yj§°¨ª¨'¨
KNV?In�³JRI�cdcw^"C´�Z^"Q?P�[\I�V?WZcde *µ� V�WiK�EdJ��}�Z^"Q?P�bSI�[SK�EFJ�C?^ZK�b?I�C?^ZMTEdC�WXKNI
b´EdC
b?^"cdc|WZPLJ��3[?QSK}PNWXKRV?I�PsEFCTKRV?I�C3Q?M�[\I�Ps^Ze;JLKR^0Yj§�¨'¨'¨¶KNV�WiK}�"^ZQvWZPRI�JRV?^"POKNEdC?`
� E * I * �"^"QSPuWXY�Y�^ZQ?CHKuEdJuhj¡��i��m [H�'KNV?I�`ZEdG"I
C±C3Q?M�[_I
Pr^Ze}JOKN^�Yj§ª¨'¨'¨ � *�· C�"^"QSPwWZY�Y
^"Q?CHK�WZJRJLI
K�JRVSI�I
K��?KNV?EdJ�JRV?^ZPLK�JRWZcFItWZpSp_I�WZPRJwWZJwW�CSI�`HWXKREdGZIrC�QSM�[_I
P
WZJRJL^0Y
E|WXKRI�b�qwE�KNV®KNV?I�JLV?^"POKNI�b´WZJLJRI
K *®¸ I�M�I�M�[\I�P
��KRV?EFJ�CSI�`HWXKREdGZI�C�QSM�[_I
P
EFJ�C?^ZK�b?I�CS^"MTEdC�WXKRI�b³EFC=bS^"cFcFWZPRJ
�}[?QSKTPNWiKNV?I
P�EFC¹KNVSIªC3Q?M�[\I�PT^ZerJLKR^0Yj§3J��
^"P	WZJRJLI
KRJ���JLV?^"POKNI�b *�º Q?I�KN^vKNV?I�JNWZcdI�^ZezJOKN^�Yj§'¨'¨'¨ �"^"Q±V�W$G"I�PLI�Y
I�EdGZI�b
yA{�b?^"cdc|WZPLJ *�» G"I�CHKRQ�WZcFc��"���Z^"Q®M�Q?JOK�WZJL§gKRV?I�[SPR^"§XI�PNWX`"I�KN^ª[?QS�gKNV?ITJNWZM�I
C3Q?M�[\I�Pr^Ze]JLKR^0Yj§~¨'¨'¨ [�WXYj§�WZJ��"^ZQg^ZPREF`ZEFC�WZcdcd�vWXJR§ZI
bgKRV?I�M¼KN^vJRI
cFc�WZC?b
PRInKNQ?PLCgKRV?EFJrJOKN^�Yj§ªKN^vKNV?I�p\^0^Zc�^ZezWZJRJLI
KNJtKNV?WXKrKNV?In�­WZPLI�VS^"cFb?EdC?` ex^"P�KRV?I�EdP
Y�Q?JOKN^"M�I�PLJ *]· C�KRV?IDb�WiKNI�WiK}qwV?EdYjV��"^"Q�PLI
KRQ?PRC JOKN^�Yj§�¨ª¨'¨½�"^ZQ�WZJR§��"^ZQ?P
[?PR^Z§ZI�P�KN^±PRI�¾�p?Q?PLYjV�WZJLIªEdKTWXK�E�KNJ�Y�Q?PLPRI
C3K�`"^"EdC?`�GZWXcFQ?Iv^Ze�y���b?^"cdc|WZPLJ�WZC?b
PRInKNQ?PLC�EdK]KN^	KNV?I�[?PR^Z§ZI�PRWZ`"IX¿ÀJ�WXJRJRInKzp\^0^Zc *�¦ e�y��zÁ=yA{l�3KNVSI�C��Z^"Q V�W$G"IDM�WZbSI
Wrp?PR^Z«SKs^ZC�KRV?EFJaKRPNWZC?JRWZY
KREF^"C�Â�^XKNV?I
PLqwEFJLIZ�H�"^ZQ�V�W$G"I�WrcF^"JLJ *a� VSI�PLI
KNQSPRCTWZC?b
PNWXKRIr^Ze.PRI
KRQ?PRC~^"CvKNV?EdJzKNPRWZC?JNWXY
KNEd^"C~WZPRIt`"E�G"I
C~[H�

�Ã� �wy��
�wyA{ �

y��
yA{ WZC?b � � � ��y�� � � � ��yA{ �

��yA{ � y����°yA{
yA{ Ä

PRI
JRp\I�Y
KREdGZI�cd� *]o V?^"POK}JLI�cdcFEFCS`	Y�WZC�[\I�GZI�PO�TPLEFJL§3�Z�SWXC?b MTWZCH��[?PR^"§XI�PRWZ`"Iw«�PRM�J
b?^�C?^ZK�WZcdcF^lq8EdK *aÅ ^"C?InKNV?I
cFI
JRJ��AE�KwY$WZCv[\I	pSPR^Z«?KNWZ[?cdI *

Æ



�
� I
KtQ?JtC?^lq�Y�^"C?JLEFb?I
PrY�^"CSJLKNPLQ?Y
KREFC?`�W p\^"PLKLex^"cFEd^ Y�^"CSJREFJOKNEdC?`�^Ze��¹WZJRJLI
KNJ *

� I±V�W$G"I¹WZC�EFC?E�KNE|WXc�[?Q?b?`ZI
K�^Ze�yA{�b?^"cFcFWZPRJvKNV?WXKªqsI°qwEFJLV�KN^ WZJRJLEF`"C�KR^
KNV?I
JRI±WZJRJLI
KRJ * � V?I°WZM�^"Q?CHK�KNV�WiK�qsI°WXJRJREd`"C KN^´WZJRJLI
K��TEdJvyA{�� � � �FyA{
ex^"P	� � ) Ä�
0Ä �$�$� Ä �.�.qwV?I
PRI � �sEFJuW~qsI�Ed`"VHKNEFCS`~e�WZYnKN^"Ptex^"PuWZJRJLI
K�� *�� I�WZc�¾cF^lq�KRV?I�q}I
EF`"VHKNJ	KN^~KjWZ§XITC?I
`HWXKREdG"I�GXWZcFQ?I
J��.WZC?bgqwV?I�C�CSI�`HWXKREdGZITE�KuM�I$WXC?J
KNV�WiK]KRV?I�WZJRJLI
KzEdJ�[_I
EFC?`	JRV?^ZPLKNI
b EFC�^"Q?P�p\^"PLKLex^"cFEd^ *U� ^	p?PRI
JRI
PLG"I�KRV?I�[?Q?b?`"InK
Y�^"CSJLKNPRWZEFCHK�qsIDPRI
²3Q?EFPLI�KRV�WXK]KNV?Iwq}I
EF`"VHKRJsJLQ?M�KN^ )�
�������_� � � � )"*�� V�WXKsEFJ��

KRV?ItJRQ?M ^Ze.KRV?ItEFCHG"I
JLKRMTI
C3KRJ � ��
���_� �

�dyA{ � yA{ ��
���_� �

� � yA{ �

Å ^ZKREFY
I�KNV�WiK�[H�®JRV?^ZPLKNEdC?`�JR^ZMTI JOKN^�Yj§3J�qsIv^"p\I�C¹Q?p¹MT^ZPRITexQSC?b?J�ex^"P�KRV?I
p?Q?PLYjV�WZJRI�^Ze2^ZKRV?I�P]JLKR^0Yj§3J
�?[_I
Y$WZQSJRI�qwVSI�C�qsIDJLV?^"PLKzW	JOKN^�Yj§�qsIDPLI�Y
I�EdGZI�KRV?I
b?^"cdc|WZP]GZWXcFQ?Ir^ZeUKNV?WXK�JLKN^�Yj§ KN^�b�W$��WXC?b~qsI	Y$WZCvKNQ?PLCªWXPR^"Q?CSbªWZCSb~PLIn¾ EFCHG"I
JLK
KNV?^ZJRItb?^"cdc|WZPLJzI�cdJRI
qwVSI�PRItqwEdKRV�KNV?Itp?Q?PLYjV�WZJLIu^Ze.^ZKRV?I�P�WZJLJRI
KRJ *
¦ e � �.b?I
C?^ZKNI
J�KRV?I�PLI
KNQSPRCª^ZC'WZJLJRI
K��R��KNVSI�CªKRV?I	KR^ZKjWXc2PRI�Y
I�EdpSKNJ�exPR^"M ^ZQ?P

p_^ZPLKRex^ZcFEF^uEFJ

y�� � ��
���_� �

� � �dyA{ � yA{ ��
���_� �

� � � Ä
WZC?bvJR^�KNVSItKR^ZKjWXc�PRInKNQ?PLC~exPL^"M KRV?Itp_^"POKRex^"cdEF^�EdJ

��� ��
���_� �

� � � �

¦ C�WZb?bSEdKNEd^"C��HqsI�V�W$G"I�KRV�WXK}KRV?I�PRWXKNI�^Ze;PRInKNQ?PLC�exPR^"M WZJLJRInK��aEFJ � � ��� ��� ) �
� � ) Ä�
�Ä �$�$� Ä � *�� I�C?Y
ItKRV?ItPNWXKRIt^Ze�PLI
KRQ?PRC~^"CvKNV?Itp\^"PLKLex^"cFEd^�EFJ

� ��� � ) ��� �� ���_� �
� � � � � � �� ���_� �

� � � ��
���_� � �

�\� ) � � � � ��
���_� �

� � � �


 *����;9 �t>U@i5"!�@�,�1$#=>U-&%;,('�5|/&)�# 9�>U<(*,+�>U-25|>U<-!�9°+�,.-0/213,�4356,
���;9A,�-/.

¦ CtKNV?I�0ªWZPL§Z^lqwEdK,1�MTI�WZC0¾ GXWZPLE|WZCSY�Iap\^"PLKLex^"cFEd^}KNVSI�^"PO�"�i^"C?I M�^0b?I
cFJ�KRV?I PNWXKRI
^ZeAPRInKNQ?PLC?J ^"C�WZJLJRInKNJ�WZJaPRWZC?b?^ZM GXWZPLE|WZ[?cdI�J *.� V?I�`Z^HWZc�EFJ.KRV?I�C�KR^�YjV?^�^"JRIzKRV?I
p_^ZPLKRex^ZcFEF^uq}I
EF`"VHKNEdC?`�e�WZY
KR^"PRJ���2\m�£"3�fZ¢6¢�4 *]¦ C~KRV?I	Y�^"CHKNI�5�KD^Ze.KNV?I�0ªWZPL§Z^lqwEdK,1
KNV?I
^"PL��WZCv^"pSKNEdM�WXc�JRInK�^Ze�qsI�Ed`"VHKNJwEFJ�^"CSI	EdC�qwV?EFYjVvKNV?Itp\^"PLKLex^"cFEd^�WZYjV?EdI
GZI�J
WZC~WZY�Y
I�pSKNWZ[?cdIr[�WZJRI
cFEdC?IrI650p\I�Y
KRI�b�PNWXKRIr^Ze�PLI
KRQ?PRC�qwEdKRVvMTEdC?EFMTWZc87Z�i¢�fZm £6¢¤£6m94 *
� I
PRI�KRV?I�GXWZPREFWZC?Y
I�^Ze�KNVSI�PNWXKRI�^Ze�PLI
KNQSPRC�^Ze]WZC�EdC?JLKRPRQ?M�I�CHKrEdJ�KNWZ§ZI
C±WXJrW
JRQ?PLPR^"`"WXKNI�ex^"P�E�KNJzGZ^"c|WXKREFcdEdK�� *



�
� I
K � �U[\I	KRV?ItPNWZC?bS^"M GXWZPREFWZ[?cdIrWZJRJL^0Y
E|WXKRI�bvqwEdKRV~KRV?ItPNWXKRI	^Xe�PLI
KNQSPRC�ex^ZP

WZJRJLI
K��R�?ex^ZP�� � ) Ä�
0Ä ���$� Ä ����WZCSb�b?In«�C?ItKNV?ItPRWZC?b?^"M G"I
Y
KN^ZP

� � ����
� �
���***
� �

�	��
 �

o I
K�� � � 
 � � � � �tM � � �.� Ä � � Ä �$�$� Ä � � ��� �	WZC?b�Y�^lG � �H� � � *¼¦ e � �
�9� � Ä � � Ä �$�$� Ä � � ��� EFJ	W~JLI
K	^Zesq}I
EF`"VHKNJuWZJLJR^�Y�E|WiKNI�b­qwEdKRV°Wvp\^"PLKLex^"cFEd^?��KNVSI�CKNV?IªPNWXKRI'^Ze	PRInKNQ?PLCµ^ZetKNV?EdJ�p\^"PLKLex^"cFEd^ � � � ����_� � � � �rEdJ WZcdJR^¹W°PRWZC?b?^"MGXWZPREFWZ[?cFI	qwEdKRV�MTI�WZC�M � � WZC?b�GXWZPREFWZC?Y
I � � � � *u¦ e����wEFJDKRV?I�WZY
Y�I�p0KjWZ[?cdI[�WZJLI�cFEdC?I�I650p\I�YnKNI�bTPNWXKRIw^Ze�PLI
KRQ?PRC��3KNVSI�C�EFC�KNV?I 0ªWXPR§Z^lqwE�K 1wKNV?I
^"PL��WXCT^"p0KNE�¾
M�WXc�p\^"PLKLex^"cFEd^�EFJwWXC3� p_^"POKRex^"cdEF^uJR^"c�G0EdC?`�KNVSI�ex^"cFcd^ qwEdC?`�²3Q�WZbSPNWXKREFYrp?PL^"`"PNWXM 
� MTEdC?EFM�E 1
I �� � � � �JRQ?[��LI�Y
K�KN^ M � ��� ��� Ä WZC?b~I � �8� ) ÄqwV?I�PLIDIDWZcdq}W$�0Jsb?I�CS^ZKNI
JsKNVSI�G"I
Y
KR^"Pz^Ze�^"C?I�J
�SE * I * ��I$WZYjV�^Ze�KNVSIDY�^ZMTp\^"C?I
C3KRJ
^Ze.IuEdJzKNV?I	C3Q?M�[\I�P )"*]� V?I���� � Y
^"C?b?E�KNEd^"C?Jzex^"PzKRV?EFJw²3Q�WZb?PRWXKNEdYtp?PR^"`ZPNWZM
WZPRI �

��� � ����M��! \I� ) � ����"µM � � Ä I � �8� ) Ä
� "#�� 
 � � � � M � � �$��� � � ��&% �

ex^"P�JR^"M�I�� Ä  ('*) � *8o EFC?Y
I~KRV?IªY
^ GXWZPLE|WZCSY�I~M�WXKRPRE�5¹EFJ�JL��M�MTInKNPREdY~WZC?b
p_^ZJREdKREdGZI�b?I
«�CSEdKNIX�UqsI�§�CS^ q�KNV�WXK	E�e � � Ä � Ä  � EFJ	WZCH�'KRPREdp?cFI�JRWXKNEdJLe6��EFC?`�KRV?I��� � Y�^"C?bSEdKNEd^"C?J�KRV?I�C � EdJ	CSI�Y�I
JRJRWZPREdcd�±W~JL^"cFQ0KNEF^ZCgKR^ � * ¦ CSb?I�I
b��aEdK	EdJ
I$WZJLEFc��vJRV?^lqwC�KNV�WiK�Ede � EFJ�exI�WZJREd[?cFIX�\KRV?I�C­WTJR^"cdQSKNEd^"C�KR^ � M�Q?JOKtWZc�qzW$��J
I650EFJOK�WZC?b~JR^TW+�,� � KNPREdp?cFIDY$WZC�WZcdq}W$��J�[\Irex^"Q?C?b�ex^"P � *-/.10324065�79817:06;=<?>:@A>CB knm�DE'F) �HGJI � Ä K 'L) �MGJION Ä 
 'F) �QPRI � Ä S ') � PTION ÄVU 'W) � N&I � ÄYX 'W) � � I � fZ�6Z�[\'W) � N&ION^] £6mx¡ X fZ�6Z,[ h64 3 3�knm ��£`_ba
fZ�6Z¹¢Fknm � 'c) � G Ä fZ�6Zedf'f) � P �Mg ����mx¡�kn��fihjhn� 3�k'mx¡SfZm�m6¡�kªh64 3 3�knm ��£`_
3�fZm ��£ih jX �lk X U �U [ m
£Fh 2��lhn£6m�£"7Zkrhlk63�£9noZ�kqp���£6m�k	r�sx�rm6¡�k��$�i¢6¢F� ] £6��¥ut��SfvZZ�RfZm�£`_�2\�N�R¥Z�Lf 3 £Fh��$kRfihn£:w�¢Fkba
mx¡�kn�³£6mD¡SfihCp���£6m�k~��2\m £"3�fZ¢�7ifZ¢¤�AkvfZ�6Z±fªhl�i¢¤��m £ �i� fZm m fZ£6��£6��¥­m6¡�£Fhª��2\m�£"3�fZ¢
7ifZ¢¤�Ak�kxh"£Fhnmxh	y

3�£6��£"3�£{zik ���|~} � X } � 
O� � U } � � � [ �v�hn��w&�$kb_nmsm���D } � K�� " �
 } � S,� � d� " } �



� � �j�l��� r � I
K��'[_I}WZCH�	JR²3Q�WZPLIzPR^�^ZKU^Ze?KRV?I}MTWXKNPLE 5 jX �"WZCSb�JRInKay � � } � ÄR� �_� � *o I
K�� � ) � G ��� ) � P	� ) � � � *r� V?I�C�KRV?I�Y�^ZC?JLKRPNWZEdC3KDPRI
`"EF^"C�ex^"P�KRV?I�
��8Y�WZC
[_I�qwPLEdKLKNI�C�WZJ�
 ��� yW'W) � � � ) �HN 
�� yW'����3�?qwV?I�PLI

� � �� D K
 S) ���� �

� ��WXJRJRQSMTpSKREF^"C�
 ���� * 0ªWX§�EdC?`�KNV?I�YjV?WZC?`"I�^Ze�GXWZPREFWZ[?cdI � � ��y±EFC'KRV?I
��³��EFI
cFb?J�KNVSI 
��
MTEdC?EFM�E 1
I ��"! � ! �JRQ?[ �LI
Y
K�KN^ �u'#�$
 �%� ��y 
 y '&
&� �

o EFCSY�I�KRV?I�JRInK'
¶EFJrW�Y
cF^"JLI�b�C?^ZC?I�M�pSK��'p\^"c��0VSI�b?PRWZc.Y
^"CHG"I�5­JRInK$�2JR^�EdJ�KRV?I
JRInK(�$
 *�� I�C?Y
I�KNV?IuJR^"cdQSKNEd^"C*)��KR^TKNVSEFJ�
��µEFJ�`"E�G"I�Cª[3�~KNVSI�p\^"EFCHK�Y�cF^ZJRI�JOK
KN^'KRV?I�^"PREd`"EFC±EFC�KRV?I�Y�cd^"JRI
b®JRI
K+�$
¬qwV?EFYjV¹M�Q?JOK�I650EFJOK�JREdC?Y�I�KRV?EFJ�JLI
K�EdJ
Y�cd^"JRI
bvWZC?bvC?^"C?I
MTp0K�� * � V?I
PRI
ex^ZPRIZ�?KRV?IrJR^ZcFQSKREF^"C JLI
K�KR^�KNV?Ir^"PLEF`"EdC�WZc,
��´EdJ
C?^"C?I
MTp0K��vWZC?b~EFJ�`"E�G"I
C~[H� � y 
 )� � �ay Ä yW'&
&� * -
BDJLJRQ?M�I�KRV�WXK � EFJ�C?^"C?JLEFC?`ZQ?c|WZP�WZCSb=KNV�WiK.)� EFJTW±JL^"cFQ0KNEF^ZC³KR^ � � )�

I650EFJOKNJw[H�/� PR^"p\^"JLEdKNEd^"C 
 *�) � *a� ItY�^"CSJREFbSI�P�K�q}^�Y$WXJRI�J *0 ���]Á=M � )� 
 ¦ C KRV?EFJsY$WZJLIZ�SKRV?I�Y
^"MTpScFI�M�I�CHKNWZPRE�K���Y�^"C?bSEdKNEd^"C �:% � EdM�¾p?cdEFI�J � � � * � I�C?Y
I�KRV?I �,� � Y�^"C?bSEdKNEd^"C?JaPLI�b?QSY�IwKN^tKNV?I�K�qs^uI
²�Q?Wi¾
KNEd^"C?J

�
��� )� �! \I	WZC?b�I � )�Ã� )"* 0�Q?c�KNEFpScd��EFC?`�KRV?It«�PRJOK�KRV?PR^ZQ?`"V

[H� �	1 � ��EFI
cFb?J�)� �  �	1 � I * 0�Q?c�KNEFpScd��EFC?` KRV?EFJtI
²�Q?WXKNEd^"CgKRV?PR^ZQ?`"V
[H��I�WXC?b®Q?JREdC?`'KNVSI�e�WZY
K�KNV�WXK�I � )�¼� ) `"EdGZI�J  �¬� I � � 1 � I � 1 � *� V?I
PRI
ex^ZPRIZ� )�8� � I � � 1 � I � 1 � � 1 � I �
¦ KsEFJ�EFM�p_^ZPLKjWXC3K KR^uCS^ZKNIwKNV�WiKsKRV?EFJ�GXWZcFQ?Iw^Ze � `"EdGZI�JsKRV?I�JRMTWZcFcdI�JLK

p\^"JRJLEF[?cdI�GZWXPRE|WXC?Y�Ir^lG"I
PDWXcFc�p\^"POKRex^"cdEF^"JsJREFCSY�ItEdKwJL^"cdGZI�J�KNV?Itp?PL^"[?cdI�M�32547698;:=<=> 
 M�EFC?EdMTE 1�I �� � � � �JRQS[ �LI�YnK�KR^ I � �8� )��? ^"C?JLI�²3Q?I
C3KRcd�Z�\KRV?ItPRI
KRQ?PRC�WZJLJR^�Y�E|WiKNI�b�qwE�KNV�KNV?ItcdI$WZJOK�GXWZPLE|WZCSY�IrJR^i¾
cFQ0KNEF^ZC�EFJ � 2547698;:=<=> �A@ � � 1 � II � � 1 � I �� Izb?I�CS^ZKNI}KRV?IzJLI
K�^Ze�qsI�Ed`"VHKNJ WZJLJR^�Y�EFWXKNI
b�qwEdKNVuKNV?IzM�EFCSEFM�Q?MÃGZWXPRE�¾
WZC?Y
ItJR^"cdQSKNEd^"CB)� [H� � 2547698;:C<=> WZJ�qsI�cFc *D EdC�WZcFc���^"[SJRI�POG"IzKRV�WXKaEdJ.KRV?IzM�EFC?EdM�Q?M�GXWZPLE|WZC?Y
I]qsI�Ed`"VHKNJ � 25476E8;:C<=>
WZPLI~exI�WZJREd[?cFI�ex^"P � �sKRV�WXKTEFJ
�}Ede�M � � 2547698;:C<=> � �V�N�}KNVSI�C � 25476E8;:C<=>
M�Q?JOK�[\I KNV?I JL^"cFQ0KNEF^ZC°KN^ � JREdC?Y�I�EdK�KRV?I�JR^ZcFQSKREF^"CgKN^'KNVSI�p?PR^"[�¾
cFI
M �32547698;:C<=> *v� V?I
PRInex^"PRIX�aqwV?I�C®JL^"cdG�EFCS` � ^"CSIT«�PLJLK�Y
^"M�p?QSKNI
J
� 2547698;:=<=> WZC?b8YjV?I
Yj§�J�KN^³JRI�IgEdeuKNV?I­EdC?I�²3Q�WZcdEdK��µM � � 2547698F:C<=> � ���



�
V?^"cdb?J *ª¦ e�E�K�bS^0I
J�V?^"cdb���KNVSI�C � 2547698;:=<=> JR^"c�G"I�J � WXC?b®C?^ªexQ?POKNV?I
P
qs^"PR§gEFJuPRI�²3Q?EdPRI
b *ª¦ ewE�K�b?^�I�JuC?^ZK�V?^"cFb±KNV?I
C°�"^"Q®§3C?^lq KNV?WXK�KRV?I
Y�^ZC?JLKRPNWZEdC3K�M � �8� ���]WXK�KRV?ItJR^"cdQSKNEd^"C KN^ � *0 ��� � M � )� 
 0�QScdKNEdp?cd��EdC?` � ) � KNV?PL^"Q?`"Vv[H� � 1 � `ZEdG"I
J

��� � )�8� � � 1 � M �  � 1 � I �� JLEFC?`�KRV?EFJ�ex^"PLM�Q?c|W	ex^"P )� WZC?b � 
 � �SqsIu`"InK�KNV?IrK�qs^�I
²�Q?WXKNEd^"C?J�V� � ��M � � 1 � M �  _M � � 1 � I
) � ��M � � 1 � I �  \I � � 1 � I Ä^"P�I
²�QSEdGXWZcFI
CHKNcd�Z�SKNVSI 
 � 
 MTWXKNPLE 5�I�²3Q�WXKREF^"C

��� � k M � � 1 � M M � � 1 � IM � � 1 � I I � � 1 � I m � � �� � � �V�
) � �� PR^"p\I�POKNEdI�J�^Xe�p_^ZJREdKREdGZIsb?In«�C?E�KNI}MTWXKRPREFY
I�J;Y$WXC�[_IsQ?JRI
b�KN^�JRV?^lq¹KNV�WiK

KNVSI	MTWXKRPRE 5� � k M � � 1 � M M � � 1 � IM � � 1 � I I � � 1 � I m �
	 M I�� � � 1 � 	 M I��
EFJ~WZc�qzW$��Jvp_^ZJREdKREdGZI�JRI�M�E�¾ b?I
«?C?EdKRI � V?I�PLI°WZPLIgW³C3Q?M�[\I�Pv^ZeuqzW$��J
KN^�JRI
I�KNV?EdJ *�� V?ITJREdMTp?cdI�JOKuEdJ	KR^ªI�5SpScF^"E�K	KRV?ITe�WXY
KN^ZPRI�b±ex^"PRM � �	 M I�� � � 1 � 	 M I�� * � QSK�W�JLEFM�p?cFI�KNI�JOK�EFJ�KN^�YjV?I
Yj§vKRV�WXK�

Á�
 ��� M � � 1 � M � � I � � 1 � I � � � M � � 1 � I � � �
� V?EdJ�qwEdcFc2WZc�qzW$��J�[_ItKNV?I	Y$WXJRItqwV?I�C?InG"I
PDKNV?ItG"I
Y
KR^"PRJ�M WZC?bªI	WZPLI
cFEdC?I$WXPRcd�TEFCSb?I�p\I�C?bSI�CHK *
¦ e�
 � �

�]KNV?I
C=EdK�M�QSJLKT[_IvKNV?I~Y$WXJRI�KRV�WXK @ ����� ex^"P�JR^"M�I� ' ) � * ¦ CµKNV?EdJ�Y$WZJLIZ��E�e������ � �� ) ��KRV?I�C KNV?I�pSPR^"[?cdI�M � EdJ
C?I
Y�I�JLJNWZPLEFc���EdCSexI$WZJLEF[?cdI *U¦ e3����� ��� ) �ZKNV?I
C � 2547698;:=<=> JR^"c�G"I�J � qwVSEFYjV
qs^"Q?cFb~V�W$G"I	[\I�I�C�b?I
KRI�YnKNI�b�[H��«�PRJOK�Y
^"M�p?QSKNEdC?` � 2547698;:=<=> WZC?bvKNVSI�C
YjV?I
Yj§�EdC?`�E�KNJzexI�WZJREd[?EFcdEdK���ex^"P � *
¦ e�
�� � �?KRV?ItJL��JLKRI�M ��� � Y�WZCv[_ItJL^"cdGZI�bvKN^�`"EdGZI� � I � � WZC?b  � ��M � �AÄqwV?I
PRI � � 
 1 � � 1 � � ��� I��®M � �� cFQ?`Z`"EFC?`�KRV?I�JLI	GXWZcdQ?I�J�EdCHKN^ ��� � `ZEdG"I
J�KNV?It^"pSKREFMTWZc�JL^"cFQ0KNEF^ZC

� � � 1 � I
I � � 1 � I ��� k � 1 � MI � � 1 � @ � � 1 � I

I � � 1 � I m
� � ) � � � �	1 � II � � 1 � I ��� �	1 � M

I � � 1 � @� � ) � � � � 2547698F:C<=> ��� � 2�� Ä



�

qwV?I
PRI
� 2�� � �	1 � M

I � � 1 � @WZC?b
� � ��� � @ � � 1 � � � � � � � 1 � � � � � @ � � 1 � � � �
 �

· [?JRI
PLGZIªKNV�WiKTKRV?I�^ZpSKNEdM�WZc}JRI
K�^Ze�qsI�Ed`"VHKNJ�EFJTW±cFEdC?I$WXP�Y�^"M�[SEFC�Wi¾
KNEd^"C~^Ze.KRV?ItK�q}^TJRI
KRJD^Ze.q}I
EF`"VHKRJ � 2547698F:C<=> WZCSb � 2�� �A[\^ZKNV~^Ze�qwVSEFYjV
JNWiKNEFJOe6��KNV?I�Y
^"C?JLKRPNWZEdCHK�I � � � )"*�� I�V�W$G"ITc|WZ[\I�cdI�b�q}I
EF`"VHKRJ � 2��
WZJ�KNV?I 3�fZ���Hknm;q}I
EF`"VHKRJ�JREdC?Y�I	KNV?In�ªEdC?Y�^"PLp_^ZPNWXKRI�WZcdc;^Ze KNV?IuM�WXPR§ZInK
EFC0ex^"PRMTWXKNEd^"C ^"C�KRV?I	WZJRJLI
KNJ�Q?C?bSI�PwY�^"CSJREFbSI�PNWiKNEF^ZC *

� I
KwQ?J�C?^lq PLI�Y$WXp~KRV?ItJR^"cdQSKNEd^"C�p?PR^�Y�I
I�b?QSPRItex^"P � *
�����	��

����� -�� ���
������� � �? V?I�Yj§ D I�WZJREd[?EFcdEdK��D EFPLJLK�YjV?I�Yj§�exI�WZJREd[?EFcdEdK�� * D ^ZP�KNV?EdJ.qsI�C?I�I
b�^"C?cd�	YjV?I
Yj§�KN^rJLI�I�E�eAM EdJ�p�WZPRWZcFcdI�c
KN^�I *�¦ esEdKrEdJ���KRV?I�C­M �
��� ex^"PrJR^"M�I � 'L) � *�¦ C�KNVSEFJrY$WXJRI�KNVSI�pSPR^"[?cdI�M
EFJ�EFCSexI�WZJREd[?cFIuEde ��� � � *t¦ e]M � ��� WZC?b ���H" � ��KNV?I
C­Y�^"M�p?QSKRI � 1 � WZC?b
I
GXWZcdQ�WXKNI�KRV?I�MTEdC?EFM�QSM GXWZPLE|WZCSY�I�q}I
EF`"VHKRJ � 2547698F:C<=> *�� V?I�JLITqsI�EF`ZV3KRJuJL^"cdGZI� *? V?I�Yj§ 0~EFC?EdM�Q?M��]WXPRE|WXC?Y�I o ^ZcFQSKREF^"C
¦ e � EdJaexI$WZJLEF[?cdIZ�"KNVSI�C�Y�^"M�p?QSKRI � 1 � WXC?b�KRV?I�M�EFC?EdM�Q?M GXWZPREFWZC?Y�I�JL^"cFQ0KNEF^ZC

� 2547698;:=<=> � �	1 � I
I � � 1 � I �

¦ e�M � � 2547698F:C<=> � �V�N�?KNV?I
C � 25476E8;:C<=> JR^"c�G"I�J�KRV?Itp?PR^"[ScFI�M � *? ^"M�p?QSKNI � qs^ �U^"PLKLex^"cFEd^ o ^"cdQSKNEd^"C
¦ e�KRV?Iwp?PR^"[ScFI�M�EFJ exI$WZJLEF[?cdIwWZC?b � 2547698;:=<=> EFJ�C?^XK]KRV?IwJR^"cdQSKNEd^"C��"KRV?I�C�Y�^"M�p?QSKRI
KNV?ItMTWZPR§XI
K�qsI�Ed`"VHKNJ

� 2�� � �	1 � M
I � � 1 � M Ä

WZC?b�ex^"PLM KNV?IrGZI�Y
KR^"P � ��� 2�� � � 2547698;:=<=> �� V?ItJR^"cdQSKNEd^"C KN^ � EFJzKNVSI�C~^Ze.KRV?Irex^"PRM
�8��� 2547698F:C<=> ��� � � 2�� � � 25476E8;:C<=> � ��� 25476E8;:C<=> ��� � �

� ^�b?InKNI
PRM�EFC?I � Q?JLItKRV?ItEFb?I
CHKNEdK�� M � �8� ��� KN^�`"I
K
� � ���;�®M � � 25476E8;:C<=>

M � � �



�

¦ K.EFJ;PRI
M�WZPL§iWZ[?cFIaKRV�WXKUI
GZI�PO�uJL^"cFQ0KNEF^ZCtKR^�KRV?I 0ªWZPR§X^lqwEdK 1]p?PL^"[?cFI
M � Y�WZC
[_I�PRI
p?PRI
JRI
C3KRI�b³WZJuW�cdEFC?I�WZPrY�^"M�[?EFC�WiKNEF^ZC±^Ze}^"C?c���K�q}^'p\^"POKRex^"cdEF^"J *�� V?I
JRI
[_I
EFC?`�KNV?I}KRV?IzM�EFC?EdM�Q?M GXWZPLE|WZC?Y
I}p\^"PLKLex^"cFEd^�qwE�KNV�qsI�Ed`"VHKNJ � 2547698F:C<=> WZC?b�^ZQ?P
3�fZ���Hknm p_^"POKRex^"cdEF^�qwEdKRVgqsI�Ed`"VHKNJ � 2�� *~¦ CgKNV?ITC?I65�K�JRI�YnKNEd^"C±qsITqwEdcFc JRVS^ q
KNV�WiK�KRV?EFJwEdJ�W�`"I
C?I�PRWZc;p?PREdC?Y�Edp�WZc�PLI�`HWZPLb?cFI
JRJ�^Ze�qwVSI
KNVSI�P � EFJwEFCHG"I
PLKREF[?cdI	^ZP
C?^ZK *% *�� �;9���1S105"!�569A<2/��w-�,.<2/2569A-³>U<�� /&�;9 � 'T,&*��w:;<�� � �;9\,.-29
	
¦ C=pSPNWZYnKNEFY
IZ�z^ZC?I~qs^"Q?cdb=cdEF§ZI�KR^°V�W$G"IªW±[\I
KLKNI�P�Q?C?bSI�PRJOKjWZCSb?EFC?`±^Ze�KRV?I

PRInKNQ?PLC0¾�PLEFJR§uKNPNWXb?In¾ ^���JREdC?Y�IwqsI�q}WZCHKsKR^u[\^ZKRVTMTW 50EFM�E 1
I}PRInKNQ?PLCTqwV?EdcFI�M�EFC0¾
EFM�E 1
EFC?`'PLEFJL§ * B�C WZc�KNI
PRC�WXKREdGZI~JOKNPRWXKNI
`Z�¹EFJ�KN^­KNPO�®KN^°[?WZc|WZCSY�IvKNV?I
JRI�K�qs^
^"[ �LI
Y
KNE�G"I
JzEFCTW�JREdC?`"cdI�^Z[ �LI�YnKNEdGZI�exQ?CSY
KNEd^"C *�· C?I�qzW$��KN^ub?^�KNVSEFJ]EFJ�KN^�JL^"cdGZI
KNV?I 
�� ��
 M�EFCSEFM�E 1�I �� � � � � � ��M � �JLQ?[ �LI
Y
K�KN^ I � �8� )��
· [?JRI
PLG"I�KRV�WXKaex^"P4� � � KNVSI}KNI
PRM �M��M � � KNPREdI�JaKR^�p?Q?JLVTM � � Q?pHq}WZPRbSJ�KR^Y�^"QSC3KRI�P�[?WZc|WZCSY�I�KRV?I�b?^lqwCHqzWXPRb­p?Q?cdc�^Ze KRV?I�KNI
PRM �� � � � � *�� V?I�Q?pHq}WZPRbp?Q?JLV�^"CvM � � EFCSY�PRI�WZJRI
J�WZJH��EFJzEdC?Y�PLI$WZJLI�b *�� V?I/��� � Y
^"C?b?E�KNEF^ZC?J}ex^"PzKRV?I
�� ��
 WXPRI �

��� � ��� @ �! \I��� �
I � �8� )����� �

Å ^ZKRI�KNV�WXK	KNVSI�JRITY�^"CSb?EdKREF^"C?JtWXPRI�²�QSEdKNI�JLEFM�EFc|WXPDKN^vKNV?I�Y�^ZC?b?EdKREF^"CSJ � ) � ¾ �&% �I650Y�I
pSK�KNV�WXK�qsItC?^�cF^"CS`"I�P�PLI�²3Q?EFPLI�KNV�WiKwM � �8� ��� *�� ^lqsI
G"I
P��\Ede/)� JL^"cdGZI�J��
 WZCSb8qsI±JLI
K ��� � M � )� ��KNV?I
CÃKNVSIgJL^"cFQ0KNEF^ZC8JLI
KRJª^Ze ��
 WZCSb �
Y�^"EdC?Y�Edb?I��� PR^�Y�I
I�b?EdC?`³WZJvEFC KNVSIgY�WZJRI­^Ze � Q?C?b?I
P�KNV?IgWZJLJRQ?M�pSKNEd^"C KNV?WXK � EdJ
EFCHG"I
PLKREF[?cdIZ�SqsIr«�C?bvKNV�WXKwKRV?ItJR^"cdQSKNEd^"C KN^ ��� � ¾ ��� � EdJ�`"EdGZI�C~[3� � ) � ��M � �	1 � I

I � � 1 � I
WZC?b

� 
 � � 1 � I
I � � 1 � I ��� k � 1 � MM � � 1 � I � � 1 � I

I � � 1 � I m
� � ) � � � � 1 � II � � 1 � I ��� � 1 � M

M � � 1 � I� � ) � � � � 25476E8;:C<=> ��� � 2�� Ä
qwV?I�PLI � 2547698;:C<=> WZC?b � 2�� WXPRI	WZJwb?I
«?C?I�b�EFC KNVSI	pSPRI
G�Ed^"Q?JwJRI
Y
KNEd^"C�WZC?b� � � � M � � 1 � I � �



�
� V?EFJ�`ZEdG"I
J�W�GXWZcdQ?I�ex^"P^����^Ze��� � M � � 
 � � 2547698;:=<=> � � 


I � � 1 � I Ä
qwV?I�PLI 
 ��� I � � 1 � I � � M � � 1 � M � � � M � � 1 � I � � �D ^"P � �

�
�zq}I'`ZI
K$�wWXJ�I650p\I�YnKNI�b��H� 25476E8;:C<=> �zqwV?EdcFI�WZJ ����� qsI'JLI�I

KNV�WiKQ������� E�e
�
Á 
 � � I � � 1 � I � � M � � 1 � M � � � M � � 1 � I � � *u� V�WiKtEFJ���Ede�

Á 
��;KNVSITJL^"cFQSKREF^"C­KN^ ��
 KRPNWZY
I�Ju^"QSKuWZcFc p\^"JLJREF[ScFI�JR^"cdQSKNEd^"C?J�KR^ � ex^ZP
WZcFc;p\^"JRJLEF[?cdIuGXWZcdQ?I�J�^Xe ���wWZJQ�­MT^lGZI�J�exPR^ZM �

KN^ � � *�� V3Q?J��2EdC'^"PLb?I�PDKR^
Y�^"M�p?cdI
KNI
cd�±Q?C?b?I
PRJOKjWZC?b´KNV?IvPREdJR§"¾�PLI
KRQ?PRC¹KNPRWZb?In¾ ^��.�]qsI�CSI�I�b´^"C?c��®`"PNWXp?V
KNV?ItY
Q?PLGZI

��� �9� �
 � � 
 � Ä � 
 � � ��	 � GXWZP � � 
 �R� Ä 
 � � 
 �L� Ä
qwV?I�PLI

� 
 � � �
 � Ä
WZJ��TGXWZPREdI�J�exPR^"M �

KN^ � � *�� V?EdJsEdJ G"I�PO��PRI�M�EFCSEFJRY
I�CHK]^Ze2WtM�I$WZC0¾ JLKNWZC?b�WZPLb
b?I
G�EFWXKNEd^"CvY�Q?POG"I�� ¦ CSb?I�I
b��_qsI	qwEdcFc2JLI�IuKRV�WXK�EdK�EdJ�I�5SWZY
KRcd��KNVSEFJwY�^"CSY�I�p0K � ¦ C
KNV?IDY�^"CHKNI�5�Kw^Ze 0ªWZPR§X^lqwEdK 1DMTI�WZC0¾ GXWZPLE|WZCSY�IDp\^"POKRex^"cdEF^tKNV?I
^"PL�Z�SKNV?EdJ}EdJzY$WZcdcFI
b
KNV?I�k�
 _n£ kn�V_64 _n����7Zks^"Puk�
 _n£ kn��m?���N�i��m £ kn� * BDCH��p_^"POKRex^"cdEF^�WZJRJL^0Y
E|WXKRI�b qwEdKRV
W�p_^"EdCHKw^"C�KNV?ItI
��Y
EFI�CHKwexPR^ZC3KREFI
P�EFJ�Y$WXcFcFI
b~WZC?bvI
��Y�EdI�CHK�p_^"POKRex^"cdEF^ *
¦ C=^ZPRb?I
P�KR^°MTWZ§ZIvKNV?EdJ�Y�^"C?CSI�Y
KREF^"C´Y�cdI$WZP
�}cFInK�Q?J�Y
^"C?JREdb?I�P�KNVSI�M�I$WZC�¾

JLKNWZC?b�WZPLbvb?I
G�E|WiKNEF^ZC�b?E|WZ`ZPNWZM ex^"PzKNVSIrI�CHKNEdPRItp_^ZPLKRex^ZcFEF^ *.� V�WiKwEFJ��0q}I	`"PNWXp?V
WZcFc�p�WZEFPLJ ��� � Ä � � � ex^"PtI�WZYjV�WZJLJRInK�� � ) Ä�
0Ä ���$� Ä �¹qwVSI�PRI � �� � GXWZP � � � � WZC?b� � �=
�� � � � *a� I�KNV?I
C~bSI
«�C?I�KRV?Iz�$kRfihn£:w�¢FksPRI
`"EF^"CTKN^�[\I�KNV?IrJLI
Kw^ZeUp\^"JRJLEF[?cdIp�WZEdPRJ�^ZeUKNV?Irex^"PLM

��	 GXWZP �9� � �"� Ä 
��9� � �H�R�
ex^"PvWZcdcDp\^"JRJLEF[?cdI'GZWXcFQ?I
J�^Ze � 'E) � � JNWXKREFJOe6�0EdC?`®I � � � )Z*�� V?I±QSp?p_I
P
[_^ZQ?C?b�WZPO��^ZeUKNV?EdJwPRI�`ZEF^"CvEFJ�pSPRI�Y
EFJLI�cd��KNV?ItI
��Y
EFI�CHK�exPR^"CHKREFI�P � � V�WXK�EFJwp\I�P�¾
V�WZp?JwM�^"PRItPLI�MTWZPR§iWZ[?cdIrEFJzKRV�WXKwKNV?I	^"QSKRI�Pw[\^"Q?C?b�WXPL��EdJ�E�KNJLI�cde�W�V3��p\I�PL[_^"cFW
`"EdGZI�C~WZJ�KNVSI	M�I$WXC0¾�JOKjWZC?b?WZPRbvb?InG0EFWXKNEd^"Cvb?E|WX`"PNWZM ^ZeUK�q}^�p\^"PLKLex^"cFEd^"J *

���� 06. ��� � >:@A>���� ¡�k � ] � n g ���6Z � ¡�kj�i�jk63�� � ¡�k±k�
 _n£ kn��ms���j�i��m�£ kn���$�i���
 fihH�®m �Lf 7Zkn¢ h����N� 3 � m�� � � £Fh	mx¡�k	� 2/2�kn��¡SfZ¢ �����tmx¡�k 3�kRfZ�An hnm fZ�6ZHfZ�xZZ�k67l£�fZm £ �i� ZZ£�fl¥Z�Rf 38�$�i�tm ] ��k�
 _n£ kn��m(2��i��m �$�i¢¤£ �lh	r� �j�l��� r � I
K���� �! � WZC?b$�"� �  � JNWXKREFJOe6�e� 25476E8;:C<=> Á ��� �! � Ä ��� �  � qwE�KNV!�"� �! � Áf��� �  � *? ^"C?JLEFb?I
P.KNVSI^��� � Y
^"C?b?E�KNEd^"C?J � ) � ¾ �&% � *�o EFC?Y
I}C?I
EdKRV?I�P ��� �! � WZC?b �"� �  � I�²3Q�WZcdJ� 2547698;:=<=> �\KRV?I�Y
^"C?JLKRPNWZEdCHK�M � �(� ��� �# � EFJ�WXY
KNE�G"I	ex^"P�[\^ZKRV � � ) WXC?b � � 
 *



�

� V?I�PLI
ex^"PLIZ�?KRV?I,�,� � Y�^"C?bSEdKNEd^"C?J�[\I�Y
^"MTI�
�=� � ����M��! \I Ä��� � �V� � M � � Ä WZC?b��� �

) � I � � �� )
�
�

� V?EFJ�EdJ �LQ?JLK�W�cdEFC?I�WZPzJL��JOKNI�M ^Xe�I
²�Q?WXKNEd^"C?Jzex^"PzqwV?EdYjV~W�JL^"cFQ0KNEF^ZC�EFJwWZc�qzW$��J
`"Q�WZPRWZCHKNI
I�b�KN^tI650EFJOK�ex^"P�WZcFc0GZWXcFQ?I
J ^ZeV�V� �F� 2547698;:C<=> *.¦ e � � � Ä � � Ä  � � WZPLIwJRQ?YjVJR^"cdQSKNEd^"C?J}ex^ZP^��� � ��� �# � Ä � � ) Ä�
 �SKNVSI�C

�9��� Ä � � Ä  � � � � ) � � � � � � Ä ��� Ä  �� � ��� �L�9� � Ä � � Ä  ���
JR^"c�G"I
J ��� � ¾ � )

�
� ex^"P?��� � � ) � � � ��� �! � � � ��� �  � ex^ZP;WZcFcZGXWZcdQ?I�J;^Ze � 'W) � *.º I
«?C?I

KNV?I�p\^"PLKLex^"cFEd^"J � � �! � � � � � � � � �  � � � � � ��WXC?b � � �½� ) � � ��� � �! � � � � �  
ex^"PuWZcFc � '#) � *~� V?I�C�� [H�gY�^ZC?JLKRPRQ?YnKNEF^ZC�� WZJ � KRPNW$G"I
cFJuexPL^"M � 25476E8;:C<=> 1 �	��

��

� ������ 1 � ��

��KN^ � � KNVSIDp�WZEdP � 	 GXWZP � � � � Ä 
 � � � �L� KRPNWZY
I�J}^ZQSK][_^ZKRVTKRV?I�I ��Y�EFI
CHK}exPR^ZC3KREFI
PWZC?bªKRV?I�M�I$WZC0¾ JLKNWZC?b�WZPLb'b?InG0EFWXKNEd^"C'Y
Q?PLGZI�ex^"P�KRV?I�I
��Y
EFI�CHKtp\^"PLKLex^"cFEd^"J � � �! WZC?b � � �  * -
� V3Q?J���WZY�Y
^"PRbSEFC?`�KN^�0ªWXPR§Z^lqwE�K 1�MTI�WZC0¾ GXWZPLE|WZCSY�I�KRV?I�^"PO�"�U^"C?c��ªK�qs^�M�Q�¾

KNQ�WXc�exQ?C?b?J�WZPRI­PLI�²3Q?EFPLI�b8KN^®ex^"P~WZCH� EFCHG"I
JLKR^"P~KR^=WXYjV?EFInG"I­KNV?I
EFPvb?I�JLEFPLI�b
[�WZcFWZC?Y�Ir[\I
K�qsI�I
C'PRInKNQ?PLCªWXC?bvPREFJL§ *

� *����;9���101S9 !�/³,�1­>µ7�56@ %8* ��-29A9���@i@ 9�/
¦ C­KNV?I�p?PLI
G�EF^"QSJ	JLI�YnKNEF^ZC���q}ITWZJLJRQ?M�I�b­KNV�WiK	WZcFc�WZJRJLI
KNJ	EFC�KRV?I�p_^ZPLKRex^ZcFEF^

q}I
PRI���£Fh � 4rWZC?b�KRV�WXK�KNVSIrY�^lGXWZPREFWZC?Y�IrMTWXKRPRE 5T^ZeUKNVSI�EFP}PRI
KRQ?PRCSJwq}WZJwC?^"CSJREFC�¾
`"Q?cFWZP *�� ^lq}InG"I�P
��EFC~p?PRWZY
KREFY�IX�\KRV?I�PLI�WZPLI�WXJRJRInKNJ�qwV?^"JRI�PREFJL§�cFInG"I�cUEFJwJL^ cF^lq
KNV�WiKuqsI M�^0b?I
c]KRV?I�M WZJT��£Fh �����Nkjk *~� PLI$WZJLQ?PL�±[?EFcdcFJ	WZPLI WZC�I�5SWZMTpScFI�^Ze�W
PREdJR§TexPLI�I	WZJLJRI
K *
� ITC?^lq�PLI�p\I$WXK	KNVSI 0ªWXPR§Z^lqwE�K 1�MTI�WZC0¾ GXWZPLE|WZCSY�I�WZC�WZc���JREFJ�qwE�KNVgKNV?I�EFC0¾

Y�cdQ?JREd^"C�^Ze2WZC�WZJRJLI
K��~V�W$G�EFCS`�WtPREdJR§�exPRI
I�PLI
KRQ?PRC ��� *�o EdC?Y�IwKNV?I�WZJLJRI
KsEFJ�PLEFJR§exPRI
ItqsIuWZcFJL^�§3C?^lq KRV�WXKwE�KNJzGXWZPREFWZC?Y
I	EdJ�1�I
PR^TWZC?b~EdKNJ�Y
^lGZWXPRE|WXC?Y�IrqwEdKRVªWXC3�
^ZKNVSI�P�WZJLJRInK�EdJ 1�I
PR^�WZJ}qsI�cdc * ¦ e;qsItqwPLEdKRI�^"Q?PzPRWZC?b?^ZM G"I
Y
KR^"Pw^ZeUPRI
KRQ?PRCSJwWZJj
y � � ��� Ä y ��� � qwV?I�PLIDy ��� � � Ä ��� Ä �$��� Ä � � ��� WZC?b � �_EFJ]KNV?I�PNWXKRI�^Xe2PRInKNQ?PLC ^"CPREdJR§H�vWZJLJRI
K��L�?KNV?I
C~KRV?ItY�^lGXWZPREFWZC?Y�ItMTWXKNPLE 5Tex^"P

j
y'EdJj�=� k � �� � m Ä

qwV?I�PLI � EFJ�KNV?I	Y�^lGXWZPLE|WZC?Y
IuMTWXKRPRE 5�ex^"P�y *z� V?I
PRI
ex^ZPRIZ�AKNVSI 0ªWXPR§Z^lqwE�K 1 
(�
Y$WZCv[\IrqwPREdKLKNI
CªWZJ� � 
 MTEdC?EFM�E 1
I �� � � � �JRQ?[ �LI
Y
K�KN^ ��� � { � M � � � ��� Ä WZC?b � { � I � �8� )��



Æ��
� I
PRI � {�EdJuKRV?ITqsI�Ed`"VHK�KN^'[\I WXJRJREd`"C?I
b�KN^�KRV?I PLEFJR§�exPLI�I�WZJLJRInK$�4����EdJuKRV?I
[�WZJLI�cFEdC?I�PRWXKNI�^Ze�PRI
KRQ?PRC¹WXJ�[_Inex^"PRIX�]WZC?b�KNVSI�G"I
Y
KN^ZPRJ�M WXC?b®I�WZPLI�KN^�[\I
EFCHKNI
PRp?PLI
KRI�bvWZJ�p?PLI
G�EF^ZQ?JRc�� *]o EdC?Y�IDqsIrY$WXCvWZcdq}W$�0JwWXYjV?EFInG"ItW�PNWiKNI�^ZeUPLI
KNQSPRC
^"C­^"Q?PtEFCHGZI�JLKRMTI
CHKNJ�^Xe ��� �;qsI�WZJLJRQ?M�I�KNV�WiK/�V� � ��� * BDcFJL^~qsI�Y�^"CHKNEdC3Q?IKN^gWZJLJRQ?M�I�KNV�WXK � EFJ�C?^ZC?JREdC?`"Q?cFWZP *®Å ^ZKNI KRV�WXK�Ede � { � �

�]KRV?I�C¹q}I~WZPLI
EFCHG"I
JLKREFC?`�WXKrKNVSI�PLEFJL§ªexPRI
I�PRWXKNIX�UqwVSEFcFI�E�e � {�Á q}ITWZPRI�[\^"PLPR^lqwEFC?`~WXKtKRV?I
PREdJR§TexPLI�ItPNWiKNI *
� V?I/��� � Y�^ZC?b?EdKREF^"CSJzex^"P � � WZPLI�

� � � � �  � )") � �
� � � � ��M �e \I� ) 
 � �
� � � ��� � { � M � � �$��� �� ) % �

) � � { � I � �� ) � � ��� " ��� � { � M � �� ) � � � " � �� ) � �
BD`HWXEFC�qsIwY�^"C?JLEFb?I
PaKNV?IzK�qs^tY$WZJLI�J qwV?I
PRI�KNV?I�Y
^"C?JOKNPNWXEFCHK4��� " ��� � { � M � �EFJ	I�E�KNV?I
PuEdC�WZY
KREdGZIT^"PuWZYnKNEdGZI *v¦ ewEdK	EdJuEdC�WZY
KREdGZI � E * I * � ���uÁ � � � { � M � � � �KNV?I
C�[H� � ) % � � � � JREdC?Y�IDEdKzEdJ}C?^ZC0¾�C?I
`HWXKREdG"I * � QSKsKNV?I
C � )") � EFM�p?cFEdI�J�KNV�WiK �

�
� qwV?EdYjV¹EFC�KNQSPRC¹EFM�p?cFEdI�JtKNV�WiK ���

�
[3� � ) 
 � *±¦ C®KRV?EFJ�Y�WZJRIX�]KRV?IJR^"cdQSKNEd^"C­EFJ	`"EdGZI�C±[3� � { � ) �;KNV�WXKuEFJ
�UKRV?Ig��2\m�£"3�fZ¢�p\^"POKRex^"cdEF^�Y�^ZC?JREdJLKNJu^Ze

KNV?ItPLEFJR§�exPRI
IuWXJRJRInK�WXcF^"C?I *
Å I�5�K$�aE�e}KNVSITY
^"C?JLKRPNWZEdCHK����/" ��� � { � M � � EdJ	WZY
KREdG"I�WXKtKNV?ITJR^"cdQSKNEd^"C��

KNV?I
C³qsIvY$WZC³p?PL^0Y
I�I�b´WZJ�[\I
ex^"PLI�KN^­b?I�PLEdGZIvKRV?Iv^"pSKREFMTWZcsJL^"cFQ0KNEF^ZC * D EdPRJOK
M�Q?c�KNEFpScd� � ) 
 � [3� � 1 � WZC?b~WZpSp?cd� � )") � KR^T`ZI
K
� ) � � �8� � � 1 � � M�� � � I � �� JLEFC?` � ) � � WZC?bvI�²3Q�WXcFEdK�� EFC � ) � � �SqsI	`"I
KwKNVSItK�qs^�I�²3Q�WXKREF^"C?J

) � � { � I � �8� ��I � � 1 � � M�� ��� I � WZC?b�V�U� � � � { � M � �8� ��M � � 1 � � M � ��� I � �
� V?EFJ�Y�WZC~[_ItPRInqwPRE�KRKNI
CªWXJzKNV?I 
 � 
 JL��JLKRI�M ^Ze.I�²3Q�WXKREF^"C?Jk ) I � � 1 � � M � ��� I �

��� M � � 1 � � M � ��� I � m � � {� � � � )
��� � �

o ^"c�G0EdC?`�KNVSEFJ�JL��JOKNI�M [H���tWZQ?JLJRE|WXC~I
cFEdMTEdC�WXKNEd^"C�`"EdGZI�J
� � {� � �

� ) � � �V�U� ���i� ���	��
 
 � 2 1
��� �  � 2 1
��� �  � � 
 
 � 2 1
��� �  � � � 1
� �  � 2 1
� � �  � � 
 
 � 2 1
� � �  � Ä



ÆLÆ
Ede\M �� � � I � Ede_M � ��� IX�HKNV?I � { � ) WXC?b �8�

�
� * ��cdQ?`"`"EdC?`�KNVSEFJ�EFCHKN^ � ) � � �q}It`"InK� � {

� � � � )� � ��� k � ) �®I � � 1 � � M�� � � I �� 1 � � M�� � � I � � � � )� � m
� � ) � � � � )� � ��� � ) �®I � � 1 � � M � ��� I ��	1 � � M � ��� I � � Ä� ) � �

qwV?I�PLI � � � ���;� ��� �
� M � ��� I � � � 1 � � M�� � � I � �

� V�WXK	EFJ
�2KNV?I�qsI�EF`ZV3KRJ	ex^ZP�KNV?I�^"pSKREFMTWZc�p\^"PLKLex^"cFEd^ EFJtWvcFEdC?I$WXP�Y�^"M�[?EFC�WiKNEF^ZC
^ZeUKNV?IrK�qs^TJLI
KNJ�^ZeUq}I
EF`"VHKRJ

� � �
� )� � WZC?b ��� � � ) ��I � � 1 � � M � ��� I �� 1 � � M�� ��� I � � �

� V?EFJ�^Z[?JRI
PLGXWXKNEd^"C���EFI�cdb?J�KNV?Irex^"cdcF^lqwEFCS`�PRI
JRQ?c�K *

���� 06. ��� � >&@A>���� ¡�k��z��k g �0�6Z � ¡�kj�i�Nk63��sx�Dmx¡�krhlkn¢Fkb_nm�£ �i�g���	fihjhlknm6h �$�i�r£6� 7Zkjhnm93�kn��m�£6�V_n¢¤� Z�kjhtf��n£Fh �z���jkjk	fihjhlknmqa�m6¡�kn�
mx¡�kn�Nk­kxh"£Fhnm6h�f±hn£6��¥Z¢Fkt�����6Z S ���~�n£Fh � 4�fihjhlknmxhvhn�A_j¡´mx¡SfZmTk67Zkn��4¹k�
 _n£ kn��m
2��i��m �$�i¢¤£ � _RfZ�=wnk _j�i�Shnm����3_nm�kTZ=fih�f¹¢¤£6��kRfZ� _j� 3 w�£6�\fZm £ �i� ����mx¡�k'��£Fh �����Nkjk
fihjhlknmsfZ�6ZTmx¡�k������6Z S r� * � �U9��r>��A5|/0>U4 ��@ @ 9A/¹+D-25"!�56<
	�# , �.9A4��
� ��+ #��
B Y
^"C?JRI
²3Q?I�C?Y
I�^Xe�KRV?I ^"CSI�exQ?C?b®KNVSI�^"PLI�M EFJ�KRV�WXK�E�ewW'PREdJR§­exPRI�I WZJRJLI
K

EFJ�^"C?Iu^Ze KNV?I�WZJRJLI
KRJ�KNV�WXK�q}I�Y$WZC'JLI�cdI�Y
KDexPR^"M~��KNV?I
C'KNV?IuI
��Y�EdI�CHK�exPR^ZC3KREFI
P
EFC¹KNV?I 0ªWZPL§Z^lG�EdK 1�MTI�WZC0¾ GZWXPRE|WXC?Y�I�M�^0bSI�cwEFJTW±JOKNPNWXEF`"VHK�cFEdC?I * � JREdC?`±KRV?I
PRI
p?PRI
JRI�CHKNWXKNEd^"Cµex^"P�KNVSI�^"pSKNEdM�WXcwqsI�Ed`"VHKNJ�`"E�G"I
C8EdC � ) � � ��q}I­Y�WZCµ`"EdGZI­W
ex^"PRM�Q?c|Wuex^ZPzKNV?EdJ�cdEFC?I * � I
`"EFCv[H��b?In«�C?EFCS`

� �=� � ���
� � � � ) ��I � � 1 � � M � ��� I �� 1 � � M�� ��� I � �

KN^�[\I�KNV?I 3�fZ���Hknmzp\^"PLKLex^"cFEd^?�aWXC?b¹cFI
K � � � { ��� � � � � [_IvWXC3��I
��Y�EdI�CHK
p_^ZPLKRex^ZcFEF^DJR^tKNV�WXK�KRV?I�q}I
EF`"VHKNJ �9� { Ä � ��� � JNWiKNEFJOe6� � ) � � ex^"P�JR^"M�I�GXWZcFQ?I�^Xe �s*� V?I�C � � �SKNVSI	I�50p_I
Y
KNI
bªPLI
KNQSPRC�ex^"P}KRV?Itp_^"POKRex^"cdEF^ � �?JRWXKNEdJL«�I
JzKNV?ItI
²�Q?WXKNEd^"C� � � ��� � � � � � ���� � � Ä
qwV?I�PLI�� � � 
 � �"� Ä � �� � GZWXP � �Z� Ä� � � 
�� � � � � ��� � � M�� ��� I � � � 1 � � M�� � � I � Ä WZCSb� �� � GXWZP � � � � ��� M�� ��� I � � � 1 � � M�� � � I � �
� V?EFJ�cdEFC?Ir`ZEdG"I
J�KNV?ItI
��Y
EFI�CHKwexPR^ZC3KREFI
P *



Æ �
� I
K;Q?J;C?^lq±Y�^"CSJREFbSI�P�KNVSI Y$WZJLI�qwVSI�PRI KRV?I YjV?^"EdY�I ^Ze0WZJLJRI
KRJ;EFCr^"Q?P-0�WZPR§X^ qwE�K 1

MT^�b?I
c�Y�^"CSJREFJOKNJ�^Ze�KRV?ItI�CHKNEdPRI	M�WXPR§ZInK�^ZeaWXcFc�KRPNWZb?I�¾�WZ[ScFItJRI
Y�Q?PLEdKNEdI�J *s¦ C~KNV?EdJ
Y$WZJLIZ�?KRV?IrcFEdC?ID`"E�G"I
C�WX[_^lG"IrKR^�b?I�JLY�PREd[_I�KRV?ItI
��Y�EdI�CHK�exPR^ZC3KREFI
PzEFJzY�WZcFcdI�b KRV?I_Rf62\£6m fZ¢ 3�fZ���Hknm�¢¤£6��k *u� V?I�JLcF^"p\I�^Ze]KNV?I�cdEFC?I � � 1
���

� �
EFJ�Y�WZcFcdI�bªKRV?I 2\��£`_jk����

��£Fh � *�� I�C?^lq Y�^ZC?JREdb?I�PtKNV?I�EFM�p?cdEFY$WiKNEF^ZC?J�^ZesKNV?EdJucdEFC?I�ex^"PtKNVSITp?PLEFY
EFC?`~^Ze
WZJRJLI
KRJ *
� I
K��D[\I WZCH�±WZJRJLI
K�WXC?b�Y�^ZC?JREdb?I�P�W�p\^"PLKLex^"cFEd^~Y
^"C?JLEFJLKREFC?`�^Ze��DWZC?b°KRV?I

M�WXPR§ZInK]p_^"POKRex^"cdEF^ � � WZcd^"C?I *a� V?I�MTI�WZC0¾�JOKjWZCSb�WZPRb�b?InG0EFWXKNEd^"C�Y�Q?POG"I�ex^"P KNV?EdJY�^"M�[?EFC�WiKNEF^ZC®M�Q?JLKTcFEdI�I�CHKNEdPRI
cd�®[\I�cd^ q KNV?I~Y$WZpSEdKjWXc�M�WZPL§ZInKTcdEFC?I~WZCSb³�ZI
K
KN^"QSYjV?I�JzKRV?EFJzcdEFC?IDWXKzKRV?Irp_^ZPLKRex^ZcFEF^ � � * ? ^ZC?JRI
²�QSI�CHKNc��"��KNV?IrY�WZp?E�KjWZc\M�WXPR§ZInKcFEdC?I�M�Q?JOKu[\I�KjWZC?`ZI�CHKtKN^vKNV?I�MTI�WZC0¾ JLKjWXC?b�WZPLb±b?InG�E|WXKREF^"C­Y�QSPLG"I�ex^"P	��WZC?b
� � WXK � � * � VSEFJw^"[?JLI�PLGXWXKREF^"Cv`"E�G"I
JwKRV?Irex^"cFcd^lqwEFC?`�EdMTp\^"POKjWZCHK�PLI�JRQScdK *

���� 06. ��� � >:@A> ��� ¡�k���f62\£6m fZ¢���hjhlknm � �n£`_n£6��¥��g�	Z�kn¢ � ��� � � ��� � ¡�k�kxh n
2�kb_nm�kTZ��jknm����n�°�i�gfZ� 4�fihjhlknm8�oa � �:a h�fZm £Fhqpzkjh
� ) � � � � � ��� �	� � � ��
°� ���i� Ä] ¡�kn�Nk

� � � � ��

� �


fZ�6Z � ��
 £FhDm6¡�k/_j� 7ifZ��£�fZ�V_jk	���Dm6¡�k��Nknm��0���­�i��fihjhlknm(��fZ�6Z�mx¡�k�3�fZ���Hknm 2��i��m&n
�$�i¢¤£ � � 
Hr� �j�l��� r � V?I~ex^"PRM�Q?c|W � ) � � ex^"cFcd^ qwJ�exPL^"M KNV?IvKjWXC?`"I�CSY
�´WZPR`ZQ?I�M�I�CHKT`"EdGZI�C
[_Inex^"PRI�KNV?ItJLKNWXKNI
MTI
CHKw^Ze;KNV?I�KRV?I�^"PLI�M * � I
K � �;[\I�KNV?IrPLI
KRQ?PRC~^"C KNVSItWZJRJLI
KQ?C?b?I
PwY�^"C?JLEFb?I
PNWXKREF^"C���WZC?bvY�^ZC?JREdb?I�P�KNVSI	pSPR^ZKLex^"cFEd^

� � � � � � � � ) � � �O� � �
� V?ItI650p\I�Y
KRI�b'PLI
KRQ?PRC~^"C�KNV?EdJ�p_^ZPLKRex^ZcFEF^�EFJ�

� � � � � � � ) � � � � � ÄWZC?b�KNVSItGXWZPLE|WZCSY�IrEFJ
� �
�
� � � � �� � 
 � � ) � � � � � � � � ) � � � � � �� �

º E �_I�PLI�CHKNEFWXKNEdC?`�KNVSI�JRItI
²�Q?WXKNEd^"C?J�qwEdKRV~PLI�JLp_I
Y
K�KN^ � `"EdGZI�J

 � �

 � � � � �\� � � �

WZC?b

 � �

 � � )� � | � � �� � � ) � 
 � � � � � � � � � � ) � � �� � �

� V?I�PLI
ex^"PLIZ�

 � �� � � 
 � � � 
 �


 � � � 
 � � � � � � �\� � � �	 � � �� � � ) � 
 � � � � � � � � � � ) � � �� � �



Æ �
o EdC?Y�I�KRV?I�M�I$WZC0¾ JLKNWZC?b�WZPLb�b?I
G�EFWXKNEd^"C Y�QSPLG"Irex^"P � �;WZC?b � � EFJ}KNWZC?`"I
C3K�KR^

KNV?ItY�WZp?EdKNWZc�MTWZPL§ZI
K�cdEFC?IrWiK � � � �?qsI	`ZI
KwKNV?Irex^"PLM�Q?cFW� � � ������ � 
 � �� �
�
�
�
� � �?{

� ���t� � �A� � � �� � � � � �� �

o ^"c�G0EdC?`�ex^"P^� � `"E�G"I
J

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

� ��� � � � � � � � �� �� � � �
� ��� �	� � � � � � ��� � � -

� V?I�GZWXcFQ?I � �sEFC � V?I�^"PLI�M � *�) EdJ	PLI
exI
PRPRI
b°KN^�WZJtKNV?I�wnknm fT^Ze}KRV?ITWZJRJLI
K
� *�� VSI�GXWZcdQ?I � � ��� � � � EFJrY$WXcFcFI
b'KNV?I'kxh _jkjhjh��RfZm�k �����Nknm��0����^ZesKRV?I�WZJLJRI
K *� V?I'[\I
KNW�^ZeuWZCµWZJLJRI
K�KRI�cdcFJTKRV?IªKRV?I'I650Y
I�JRJ~PNWiKNI'^ZetPLI
KRQ?PRCµ^ZeuWZC WZJRJLI
K
WZJ	W�p?PLI�JLI�CHKjWZ`ZI�^ZesKNV?I�M�WXPR§ZInK	I650Y�I
JRJ�PRWXKNI�^Ze}PRI
KRQ?PRC * BDC°WZJRJLI
K	qwEdKNV°W
[_InKjWTGXWZcdQ?I	cFI�JLJDKNV?WZC ) JLV?^"Q?cdb'[_I�W�Y�^"CSJRI�POGXWXKNE�G"I�EdC3GZI�JOKNM�I�CHKrEFC�KNV�WXKDEdKRJ
GXWZPREFWZC?Y�I�JLV?^"Q?cdb±[\I�cFI
JRJrKNV�WXCgKRV�WXK	^Ze]KNV?I�MTWZPR§XI
K *�· CgKRV?I�^ZKNVSI�PtV�WZC?b��
Ede]WZC­WXJRJRInK$¿ Jt[_InKjW I650Y
I�I�bSJ ) �_KNV?I
C­KRV?I�WZJLJRI
KtJLV?^"Q?cdb�[_I�PLEFJL§�EdI�PDKRV�WZC'KRV?I
M�WXPR§ZInK]EFC�KNV?IwJRI
C?JRI�KNV�WiKsE�KNJ GXWZPREFWZC?Y
I�JLV?^"Q?cdbTI�50Y�I�bSb KNV�WXK]^Ze\KNVSI�MTWZPR§XI
K *
� V?I ? B'��0¼Y�WZC�[\IwQ?JRI
b�KN^	p?PREdY�I�WZCTWZJRJLI
K * ¦ C�^"PLb?I�P KN^	JRI
IDV?^lq KRV?EFJ�EdJ

b?^"C?IDY�^"C?JLEFb?I
PwWZCvWZJLJRI
K�KRV�WXK�EdJzp?Q?PLYjV�WZJLI�bvex^"P}KNVSIrp?PREdY�I�� WZC?bvc|WiKNI�PsJR^"cdb
WXK�KNV?Iup?PREdY�I X *�� I�M�^�b?I�c2KNVSI�JNWZcdIupSPREFY
I X WZJ�WTPNWZC?bS^"M GZWXPRE|WX[?cFIrqwEdKRV
MTI�WZCu��� * � V?IrPNWXKRI�^Ze;PLI
KNQSPRCvWZC?b�I�50p_I
Y
KNI
b�PRWXKNI�^ZeUPRInKNQ?PLC ex^"PsKRV?EFJ}WZJRJLI
K
WZPRI

� � X ���
�

WZC?b � � � �������
�

�

� cFQ?`"`ZEFC?`�KRV?EFJwEdC3KR^�KNV?Irex^"PLM�Q?cFW � ) � � `ZEdG"I
J�KNV?ItPRI
c|WXKREF^"C���v���
�

� � � � ��� � � � � � � � ���i� Ä
^"P�I�²3Q?E�GXWZcFI
C3KRcd�Z�

� 

�
� � � ���

)}� ��� �	� � � � � � ��� � Ä



Æ �
qwV?I�PLI � � EdJzKNV?It[\I
KNW�^ZeUKNVSIuWXJRJRInK *]Å ^XKNIrKNV�WiK � � JRWXKNEdJL«�I
J

� � � � � �� ��
� Y
^lG � � Ä � � �GXWZP � � � �
� Y
^lG � � 1��

� Ä � � �� ��
� Y
^lG � �

�

� ) Ä � � �� ��
� Y
^lG � X�Ä � � �

� � �� �
� V?I�PLI
ex^"PLIZ�

� � ���
)}� ��� � Y�^lG � � � � �  

� � ��
� � � � ��� � Ä

^"P�I�²3Q?E�GXWZcFI
C3KRcd�Z�
) � ���

� � )]� ���i� � Y�^lG � X�Ä � � � � � � � ���i� � � �� �
¸ I
JR^"c�G�EFC?`�ex^"P � `"EdGZI�J
� 
 ) � � � )

)s� ��� k ����� Y�^lG � X�Ä � � � � � � � � �X�� �� m �
� I Y$WZcdc]KRV?I�ex^"PLM�Q?cFW � 


�
� KRV?I ��� � � 2\��£`_n£6��¥��$�i��3��0¢�f *'¦ K�`"EdGZI�J�KRV?Ip?PREdY�IT^ZewWZC¹WZJLJRInK�WZJ�W~exQ?C?Y
KREF^"C°^Ze�EdKRJ�[\I
KNW'WZC?b�I�50p_I
Y
KNI
b´PLI
KRQ?PRC *�� V?I

ex^"PRM�Q?c|W � 
 ) � EdJ�Y$WZcdcFI
b�KNV?I!_jkn��m fZ£6��m94�kTt��0£"7ifZ¢Fkn��m 2\��£`_n£6��¥��$�i�63���¢�f *�� V?EdJex^"PRM�Q?c|WDbS^0I
J C?^ZK�PRI
²3Q?EFPLI�§3C?^lqwcdI�b?`"Iw^Ze\KNVSIwWZJRJLI
K$¿ J][_InKjWr[?QSK�b?^�I�J�PLI�²3Q?EFPLI
§3C?^lqwcFI�bS`"It^Ze.KRV?ItPNWXKREF^

Y�^lG � X�Ä � � �� �� �
Å ^ZKRI�KNV�WXKrKRV?I�Y�I�POKjWZEdCHK���I�²3Q?E�GZWXcFI�CHK	p?PLEFY�EdC?` ex^"PLM�Q?c|W bSI�M�^"C?JLKRPNWXKRI�JtKNV�WiK
KNV?Itp?QSPRYjV�WZJLIupSPREFY
I ��EFJwW�cFEdC?I$WXP}exQ?C?YnKNEF^ZC~^Xe.KRV?ItJNWZcdIrp?PREdY�I X *� V?ItKNI
PRM k � �v� Y
^lG � X�Ä � � � � � � � ���i�� �� m
WZp?p\I$WZPLEFC?`�EdC KNV?ItY
I�PLKNWZEFCHK���I�²3Q?EdGXWZcdI�CHKwp?PLEFY�EdC?`�ex^"PLM�Q?c|WuEFJ�Y$WXcFcFI
b KNV?Iu_jkn� n
m fZ£6��m94®kTt��0£"7ifZ¢Fkn��mw^Ze�KNV?I~PNWZCSb?^"M GXWZPREFWZ[?cdI X *µ¦ KTEFJ�Wg« 5SI
bµWZC´Y�I�POKjWZEdC
WZM�^"Q?CHKrKNV�WiKtY$WZCg[_I�Y
^"M�[?EdC?I�b­qwEdKRV�KNV?I�PREdJR§~exPRI�I�b?EdJRY
^"Q?CHKte�WZY
KR^"P � )��
��� � 1 � KN^�^"[0KjWZEdC KNV?Itp?PLEFY�It^ZeUKNVSIuWXJRJRInK � *



Æ �
����������	�
���


� ) � o Q?pSp_^"JLI	KRV?I�PLI	WZPRI	�gWZJRJLI
KRJ�qwV?EdYjV'WZPLIrQ?C?Y
^"PRPLI�c|WiKNI�b � KRV?I
�vM�EF`ZV3K[\I �'b?E ��I
PRI�CHK�
�qwEFcFbTY$WXK���^"EFc�qsI�cdc�p?PL^"JRp\I�YnKNJ � *a© ^"Q�M�W$��EFCHGZI�JLKwEdCWZCH�~^"C?IX��^"P�EFC�WZCH�ªY
^"M�[?EdC�WXKREF^"Cv^ZeaKRV?I�M *w� V?I�M�I$WXCªPNWiKNI�^Xe PRI�¾
KNQSPRC � EdJ.KRV?I}JRWZMTI]ex^"P�I�WZYjV�WZJLJRI
K��"[?QSK.KNV?IsGZWXPRE|WXC?Y�I
JaWZPLI}b?E ��I
PRI�CHK *
� V?I	PRInKNQ?PLC�^"C~WZJLJRInK���V�WZJ�GXWZPLE|WZC?Y
I � �� ex^"P�� � ) Ä�
�Ä �$�$� Ä � *� W � º I
JRY�PLEF[\I�KNV?ItI �TY
EFI
C3K�JRInKwex^"PzKNV?EdJ�JRE�KNQ�WXKREF^"C *� [ � � PRE�KNI	W�ex^ZPRM�Q?cFW�ex^"P�KNV?I	M�EFC?EdM�Q?M�¾ GXWZPREFWZC?Y
I�p\^"EFCHK *}» 50p?PRI
JRJ�Z^"Q?PwPRI
JRQ?c�K�EdC KNI
PRM�J�^Xej� � � � ��

���_�
)� �� � �

� 
 � BDCvInG"I�CHKRJ�p?cFWZC?C?I
PzV�WZJ ) M�EFcdcFEF^ZC�bS^"cFcFWZPRJ]KN^�EFCHGZI�JLK�EdCvWZC�^"QSKRb?^0^ZPY�^ZC?Y�I
PLK *�¦ KvEFJ I�5Sp\I�YnKNI
bÃKNV?WXK KNVSI�Y�^"C?Y
I�POK~qwEdcFcw��EFI�cdb % MTEdcFcFEd^"C
b?^"cdc|WZPLJ}^"C KRV?I�� ) M�EFcdcFEF^ZC�EdCHG"I�JOKNM�I�CHK$��QSC?cFI
JRJ�EdK}PNWZEdC?J * ¦ eUE�K�PNWZEdC?J��
KNVSI�I
CHKNEFPLI�� ) M�EFcFcdEF^"C~EFCHGZI�JLKRMTI
CHKuEdJ�cF^ZJLK *u� V?I�PLI�EFJtW � � p\I�PRY
I�CHK
YjV�WZCSY�IDKRV�WXKsEdK�qwEFcdc�PNWZEdCT^"C�KNV?I�b�W$��^Ze�KRV?I�Y
^"C?Y
I�PLK *�� ^lq}InG"I
P��SKRV?I
p?cFWZC?C?I
PsY�WZC�[?Q0��PNWZEdCTEdC?JRQ?PRWZC?Y
I�ex^"P � � Y�I
C3KRJ}^"C�KNV?I�b?^"cdc|WZP *.� V?WXK
EFJ
��ex^"P�I$WZYjV � � Y
I�CHKNJt^Ze�PRWZEFCªEFC?JLQ?PNWZCSY�IZ��KRV?I�p?cFWZC?C?I
PDqwEFcdc;PRI�Y
I�E�G"I
� ) Ede_EdK]PNWZEdC?J *�� V?IDp?cFWZC?C?I
P�Y$WZC pSQ?PRYjV�WXJRI�WXJsM�QSYjV PNWZEdCTEdC?JRQSPNWZC?Y
I
WZJwb?I
JREFPLI�b~Q?pvKN^�W�e�WZY�IrGXWZcFQSIr^Ze % M�EFcFcdEF^"C�b?^"cdc|WZPLJ *
� W � � V�WiKtEFJDKRV?I�I650p_I
Y
KRI�bgPNWXKRI�^Ze}PLI
KRQ?PRC­^"C�KNVSEFJ�EdC3GZI�JOKNM�I�CHK	Ede

KRV?Itp?c|WZCSC?I�P�[?Q0�0J } bS^"cFcFWZPRJz^Xe�EdC?JRQ?PRWZC?Y
I��� [ � � ^ q8M�QSYjV~EdC?JRQSPNWZC?Y
I�JRVS^"Q?cFb�[\I�p?QSPRYjV�WZJLI�bvKN^�M�EFCSEFM�E 1�I�KRV?I
GXWZPLE|WZC?Y
I�EdC³KRV?IªPLI
KRQ?PRC ^ZC´KNVSEFJ�EFCHG"I
JLKNM�I�CHK�� � V�WiK�EdJ�KRV?I
M�EFC?EdM�Q?M GXWZPLE|WZCSY�IZ�wWXC?b=qwV�WXK EFJTKRV?I'WXJRJR^�Y�EFWXKNI
b I650p\I�YnKNI�b
PLI
KNQSPRC��

�:% � ? ^"C?JLEFb?I
P % WZJRJLI
KNJ�qwE�KNV¹PNWXKRI�J�^Ze�PLI
KNQSPRC � � Ä ��� �]WZC?b ��� �]PLI�JLp_I
Yn¾KNE�G"I
cd� * � VSIuY
^ GXWZPLE|WZCSY�IrMTWXKNPLE 5 WZC?b~I650p_I
Y
KRI�bªPRWXKNI
Jw^ZeaPLI
KNQSPRC�WZPRI

� �
�� 
 )

�
) 
 )�

) 

�� WZCSb M �

�� � �
� �
� �
�� �

� W � D EdC?b�KNV?ItM�EFC?EdM�Q?M�GXWZPREFWZC?Y
Irp_^"POKRex^"cdEF^ *
� [ � D EdC?b~W�JRI�Y
^"C?b�I
��Y�EdI�CHK�p_^"POKRex^"cdEF^ *� Y � ¦ e.KNV?IuPREFJL§�exPRI
IuPRWXKNI	EFJ ��� � � 
 ��«�C?bªWZCªI ��Y�EFI
CHKDp\^"PLKLex^"cFEd^�^ZePLEFJR§H�vWXJRJRInKNJ *

� � � ¦ K�EFJ�^Xe6KNI�C³EFM�p?PRWZY
KREFY$WXc]KR^gQSJRI~WZcFcs^Ze�KNV?IvWZJLJRInKNJ�KNV�WXK�WXPRIvEFC?Y
^"PO¾p\^"PNWXKRI�b­EFCHKR^�W JLp_I
Y�E�«�I�b±p_^"POKRex^"cdEF^ � JRQSYjV°WZJrKRV?I�I
��Y�EdI�CHK	M�WXPR§ZInK
p\^"PLKLex^"cFEd^ � *'· CSIvWZcdKRI�PRC?WXKNE�G"I�EdJuKR^'«�C?b³W'p_^ZPLKRex^ZcFEF^~Y�^ZMTp\^"JRI
b®^Ze



Æ �
W�`"E�G"I
C�JRI
K�^Ze��°JOKN^�Yj§�J�KRV�WXK�KNPNWXYj§�J�KRV?I�JLp_I
Y�E�«�I�b­p\^"PLKLex^"cFEd^�M�^"JOK
Y�cd^"JRI
cd�TEFC�KRV?I�JLI�C?JLIr^ZeUMTEdC?EFM�E 1
EFC?`�KRV?IDGXWZPREFWZC?Y
ID^Ze2KRV?Irb?E �_I�PLI�C?Y
I
EFCvPLI
KNQSPRC?J *
o p\I�Y
Ed«�Y�WZcFc��"��JLQ?p?p\^"JRI�KNV?WXKrKNV?I�KNWZPR`ZI
Ktp\^"PLKLex^"cFEd^�V�WZJtW�PRWZC?b?^"M

PNWiKNI�^ZesPRInKNQ?PLC±^Ze � � * D Q?POKNV?I
P��2JLQ?p?p\^"JRI�KNV�WiKrKNV?I
PRI�WZPRI �³WZJLJRInKNJqwEdKRVªPRWZC?b?^"M PRWXKNI
J�^XeaPRInKNQ?PLC � � Ä ��� Ä �$��� Ä � � *}� I	qwEdJRV~KN^T«?C?b�KRV?Ip\^"PLKLex^"cFEd^�V�W$G�EFC?`�PNWiKNIt^Ze.PRI
KRQ?PRC
� � � � � � � � �N��� �������l� � � � �

KNV?WXK�MTEdC?EFM�E 1
I�J�KNV?IrGXWZPREFWZC?Y
Ir^Ze � � � � 

� 
 M�EFC?EdMTE 1�I �� GXWZP �9� � � � � � �R��� �������l� � � � � � � � �JRQS[ �LI�YnKDKN^ I � �8� )T�
� I
Kry � � � � Ä ��� Ä ���$� Ä � � � � [\I�KNVSI�PNWZC?bS^"M¶GZI�Y
KR^"Pt^ZesPRI
KRQ?PRCSJ *�o InK� � Y�^lG � y � ��� ��� Y�^lG � � � Ä � � � Ä Y�^lG � ��� Ä � � � Ä �$�$� Y�^lG � � � Ä � � �L��� WZC?b� �� � GXWZP � � � � * BDJRJLQ?M�I	KRV�WXK � EdJwWZC~EFCHG"I
PLKjWX[?cFIrMTWXKNPLE 5 *
� W � � JRI � ���"�AWZC?b � �� KR^�qwPLEdKRItW�MTWXKRPRE 5�I650p?PLI�JLJREF^ZC�ex^"P

GXWZP � � � � � � � �N�	� ������� � � � � � � � � � �
� [ � � PRE�KNIªbS^ qwCµKRV?I ��� � Y
^"C?b?E�KNEF^ZC?J�ex^"P�KNV?EdJ ²3Q�WZb?PRWXKNEdY'p?PR^i¾

`"PRWZM *
� Y � � JRIrKNV?I���� � Y�^"C?bSEdKNEd^"C?J}KR^�Y�^"M�p?QSKRIrWZCvI650p?PLI�JRJLEF^"C~ex^"P}KRV?I

JL^"cFQSKREF^"C KR^�KNV?I 
���� *
� b � B�cdKNVS^"Q?`"V®KNVSEFJ�p\^"PLKLex^"cFEd^�KNPRWZYj§3J�KRV?Ivb?I�JLEFPLI�b³p_^"POKRex^"cdEF^'M�^"JOKY
cF^"JLI�cd� EdCÃKRI�PRM�J~^Ze�GXWZPREFWZC?Y
IZ�tEdK~MTWl�8JRWZY�PLEd«�Y
I±KNVSI°M�I$WZC *
� I�C?Y
I­W°cF^"`ZEFY$WXc�WXp?p?PR^"WZYjVµEFJ�KN^�M�EFC?EdMTE 1�I�KNVSIªGXWZPREFWZC?Y�I�^Ze
KRV?I�KNPNWXYj§�EdC?`gI�PRPL^"P�JRQ?[��LI�Y
K�KN^±WZYjV?EdI
G�EFCS`±W­`"E�G"I�C³M�I$WZC³PRI�¾
KRQ?PRC ��� * BDJ�KNV?I	M�I$WZC ���}EdJ�GXWZPLEFI�b��?KNV?EdJ�PLI�JRQScdKNJ�EFC�W�e�WZM�EFc��
^Ze.p\^"PLKLex^"cFEd^"JsKRV�WXK�WZPLI	I ��Y�EFI
CHK�EdC~W�CSI
q JLI�C?JLI
	�JRW$�"�_KRPNWZYj§3EdC?`
I �TY
EFI
C3K *�� V?I 
��¹ex^"PzKNV?EdJwC?I
q�p?PR^"[ScFI�M V�WZJ�KNV?Irex^"PLM

�
� �

 MTEdC?EFM�E 1
I �� GXWZP � � � � � � � �N�	� �������l� � � � � � � � �JRQ?[ �LI
Y
K�KN^ I � �8� ) WZCSb�M � ��� ��� Ä
qwV?I
PRI	M � 
�� y � *� E � � V�WiKDWXPRI�KNVSI/��� � Y
^"C?b?E�KNEd^"C?J}ex^"P�KRV?EFJ�C?Inq 
�� �
� EFE � � JRI�KRV?I�JLIQ��� � Y�^"C?bSEdKNEd^"C?J�KN^uY�^"M�p?QSKRI�WZCTI650p?PRI
JRJLEF^"C

ex^"PzKRV?ItJR^"cdQSKNEd^"C KN^�KRV?I 
(���
� �
*

� EdEFE � ¦ J�KNVSI�PRI	WZCSb�WXC�WZcF^Z`"Q?I�^ZeUKNVSI � q}^ D Q?C?b � V?I�^ZPRI�M ex^ZP
KRV?I�KNPRWZYj§3EFC?`�I ��Y�EFI
CHK�exPR^"CHKREFI�P � ¦ e]JR^S��`"EdGZI�WZC�I�50p?PRI
JO¾
JLEF^"Cªex^ZPDK�q}^�exQ?CSb?JDKNV?WXKrY$WXCg[\I�Q?JLI�b�KN^�^Z[SKjWZEdCªInG"I�PO�
KRPNWZYj§3EFCS`�I ��Y�EFI
CHKDp\^"PLKLex^"cFEd^ *



Æ �
� � � BDJLJRQ?M�I}KRV�WXKUKNV?IsI650p_I
Y
KRI�b�PNWiKNI}^Xe�PRInKNQ?PLC�^"C�KRV?I}MTWZPR§XI
K.p_^ZPLKRex^ZcFEF^EFJ 
 %�� � � � � � 
 % � WZC?b±KRV?I�PNWXKRI�^ZezPLI
KNQSPRC°^ZC � ¾ � EFcdcFJ � PREFJL§ªexPRI
IPNWiKNI � EFJ ��� � ��� � �

�
� � *�� V?I�JLKNWZC?b�WXPRb b?InG�E|WXKREF^"CT^Ze2KNV?I�M�WXPR§ZInKzEdJ% 
 �������´� � % 
 � * B�JRJLQ?MTIrKRV�WXKwKNV?ItMTWZPR§XI
Kwp\^"PLKLex^"cFEd^�EFJ�I ��Y�EFI
CHK *� W � � V�WiKwEFJ�KNV?ItI
²�Q?WXKNEd^"C�ex^"PzKNV?ItY�WZp?EdKNWZc�MTWZPR§XI
KwcdEFC?I��

� [ � ¦ esWZC'I�50p_I
Y
KNI
b±PLI
KRQ?PRC­^Ze % ��� EdJDb?I
JREFPLI�b���qwV?WXKrEFJ�KNV?I�JLKjWXC0¾
b�WXPRbvb?I
G�EFWXKNEd^"Cv^Ze.KRV?EFJ�p\^"JLEdKNEd^"C��

� Y � ¦ e��"^"Q¹V�W$GZI � )
� � �

KR^gEdCHG"I�JOK$�sV?^lq JLV?^"Q?cdb¹�Z^"Q³EFCHG"I
JLK�EdK�KR^
WZYjVSEFI
GZI	KRV?I	WZ[\^ GZItp_^"JLEdKREF^"C��

� b � ¦ er�Z^"Q EFCHG"I
JLK � % � � WXK KRV?I'PLEFJR§¹exPRI
I'PNWiKNI'WXC?b � �
� �

EFC=KRV?I
MTWZPR§XI
K�p\^"PLKLex^"cFEd^?�SV?^lq M�Q?YjVªM�^"C?In��b?^��"^"Q�I650p_I
Y
K�KN^�V�W$G"I
WXK�KRV?ItI�C?b~^ZeUKNV?Ir�ZI$WZP �

� � � � I
K � G � � 2547698F:C<=> b?I
C?^ZKRI�KRV?I�qsI�Ed`"VHKNJtex^"P	W�JLI
Ku^ZezPLEFJR§H�gWZJLJRInKNJ
Y�^ZPRPRI
JRp\^"C?b?EdC?`vKN^vKNV?I�MTEdC?EFM�Q?M GZWXPRE|WXC?Y�I�p\^"EFCHK * � I
K ��� [_I�KRV?I
qsI�EF`ZV3KRJDex^"PDWZCH�ª^ZKRV?I�P�p_^ZPLKRex^ZcFEF^�^"C�KNV?I�I ��Y�EFI
CHK�exPR^"CHKREFI�Pwex^"P�KNV?EdJ
JRInKz^Ze�WZJRJLI
KRJ *]º I
«�CSI � G WZCSb � � KN^u[_IwKNV?I�Y�^ZPRPRI
JRp\^"C?b?EdC?`�PLI
KRQ?PRC?J *� W � � V?I
PRI	EFJwW�ex^"PLM�Q?c|W�^Xe.KRV?Irex^"PRM� G �D� D � �G ÄqwV?I
PRI � G ��� Y
^ G � � G Ä � � � WZC?b � �G � GXWZP � � G � * D EFC?b,D * 	�� £6��m 
? ^"CSJREFbSI�P KNV?I�p\^"PLKLex^"cFEd^"J�qwEdKRV�qsI�Ed`"VHKNJ � ) � � � � G � � ��� ��WZC?bY
^"C?JREdb?I�PwJLM�WZcdc_GXWZPLE|WXKREF^"C?Js^ZeUKNV?IrGXWZPREFWZC?Y
Ir^Ze�JLQ?YjVªp\^"POKRex^"cdEF^"J

C?I�WZP � � � * �
� [ � ? ^"PLPRI
JRp\^"C?b?EdC?`�KR^�KNVSI�p\^"PLKLex^"cFEd^ ��� KRV?I�PLI�EFJuW�p\^"POKRex^"cdEF^ ���^"CvKNVSIuM�EFC?EdM�Q?M GZWXPRE|WXC?Y�ItJRInK � C?^ZK�C?I
Y�I�JLJNWZPLEFc��~KRV?I	I
��Y�EdI�CHK

exPL^"CHKNEFI
P � KRV�WXK�V�WZJ 1�I
PR^°[\I
KNW­qwE�KNV³PRI
JRp\I�Y
K�KN^ ��� 
 KNV?WXK�EFJ�����	�g�
�
*³� V?EFJ�p_^ZPLKRex^ZcFEF^ªY$WZC³[_I~I650p?PLI�JLJRI�b WXJ ���~� � ) �� � � G ��� ��� * D EFC?b�KRV?Itp?PR^"p\I�PzGXWZcdQ?Ir^Ze �s*� Y � o VS^ q KRV?I�PRI
c|WXKREF^"CSJRV?Edpª[\I
K�qsI�I�C­KNVSI�JRI�KRV?PRI
I�p\^"PLKLex^"cFEd^"Jw^"C­W

b?EFWZ`"PRWZM KRV�WXK�EFCSY�cFQSb?I�JzKRV?IrexI$WZJLEF[?cdIrPRI�`ZEF^"C *
��� � ? ^"C?JLEFb?I
P�WZC®^"Edc}b?PLEFcFcdEFC?`�GZI�CHKNQ?PLI *�� VSI~pSPREFY
I ^Ze�W'JRV?WZPRI�EdC�KNV?EdJG"I
CHKNQ?PLI�EFJ � �

� �
qwE�KNVTWZC�I650p_I
Y
KRI�b ��EFI
cFb�WXe6KNI
P ) �"I�WZP]^Ze � )

� � �
p_I
P

JRV?WZPRI * � ^lqsI
GZI�P��Ub?Q?I�KR^ KNV?I�V?Ed`"V�Q?C?Y
I�POKjWZEdC3K��'WZ[\^"QSKtV?^lq M�Q?YjV
^"Edc�EFJ�WXKrKNV?I�bSPREFcdcFEdC?`TJLEdKRIZ��KNVSI�JLKjWXC?b�WZPLb±b?InG�E|WXKREF^"C'^XesKRV?I�PNWXKRI�^Ze
PRInKNQ?PLC ^"C�KNV?EdJ]EdCHG"I�JOKNM�I�CHK�EdJ �ª� � � * ? Q?PLPRI
C3KRcd��KRV?IDPLEFJR§�exPLI�I�PNWXKRI
EFJ �d)"*±� V?I�I650p\I�YnKNI�b´PNWXKRI�^Ze�PRInKNQ?PLC³^ZC�KNV?I�MTWZPR§XI
K�p\^"PLKLex^"cFEd^ªEdJ
��) � qwE�KNV±W~JOKjWZCSb�WZPRbgb?InG0EFWXKNEd^"C­^Ze ��) 
 *�� V?I�[_InKjWv^Ze]KNV?I�b?PREdcFcdEFC?`JRV?WZPRI
J�EFJ � � *T� V?WXK	EFJrKNV?I�GXWZcFQSI�^Xe}KNVSITb?PLEFcdcFEFCS` JRV�WXPRI�Ju[�WZJLI�b°EdC
KNVSI ? B'��0 � � ^"Q?cdb°�"^ZQ¹WZbSG�EFJLI p?Q?PLYjV�WZJREdC?`'KNVSI�JRI�JLV�WZPLI�J�[�WZJLI�b
^"CvKNV?EdJ�MT^�b?I
c �


