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� � � ���'�� �������������D���t�j���W��¡��W¡ � �a����� ��� �'¢� �£� �W���P��¤t� � � � �t��c¥ � � ��� � �A¡]�� ��� � � ¥ � � �c¦�§ � � � �P���T¢�p�?� �����W¨
���P¡D� ¥ � �g� �©����� � �t�'�� �������������P��� �g� �� ¡D���D����� � � � �P� � ��� � � � ���p� � ¤D�W� � �cª«���P���¬�������t�­� � � � �� �t���I�����D�
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����Ë �e��� �p�?� ��� � �t�����P�����W��� � �i���P���i���	���t�1� � �p� � �D�I����p� �����������D�rª � � � �W�����P� � � �����e� � ��� � �������� � � � � �� ¨
�c�W����� �_� �r�����P���P¡D� ¥ � � �r�����P���)� � �«����� � �A¢����� � �� ¡P�����������D�r¦p§ � � � �� �©�������W���«�e�P�a� �p� ���P�D�«���,�p� � �P�e����c� �����������P�
� � � � �� ¡D���D���'� � � � �W� � ��� � �1�©�D�D��� � �D���W����� � �P��� � �� ÉO¢� � � ���'��� � �t��Ì¯��c��� ��� � ÆÍ�D����� �_� �����W� ��� ��� ��� ���W�t¨
¡��W¡ � �X���W��� ��� � � �i�����P���P¡D� ¥ � � ¦PÎ���� � � ¥ � � � � �]� � ��� � � � �­���W��¡��W¡ � �a����� ��� �a���P���Á�p� � �D�I����p� ������ �r��� � ��� �
¡ � �P��� � �¿�²�W������������ � � �ÁÆ � ��R¥ � � ��� � �'� � �1����Ì¯��p��� ��� � �'�e� � �������W���©�D���'� � � � �©� ��� �cª�� � � � �� ¡P���P���`ÆÍ�P���e�����P�t¨
� � ��� �c�_� ���Á�©� � �����W� ��� �]� � �£� Î¯Ï"��� � ��É � ��� À� � ��� �r� ��� � ¡ � �W��� � ����É �p� �©������1¥ ���P�D�,¢��� � � � �e� � �O�D���������P�r¦
�¯�P���Á� � �����P��� ¥ � � ��� � � ��� ��� �	�e� � �t� � � � � � �©� � É�� � ���W������������1� �©� � ��� � ����� � ��� � �O�P� � �T� �W���������p�W�����P�	� �
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	 Å����"�t�t�e� �?� �D��� � �P�����1����Å���Å � �W���������p�W�����P���WÆi�p���D�������p�W�|���P��¡P���P¡ ��� �t� � ������¡­�����D���
���m�mÏ,�,Î ��� �p�P¡P���������D�;� � �D��� �p� ¦�
,� � �P� � ��� ��� � �t� � � � �a�p� � ¤P�P������� � � � �W� �p�	��� ¡D���D���cª1��Å �
��� � �O�D� � � � ����¡­���	� � �W��� � ��� � ��� �t���I���1Å � ��Å �p� � � �c¥ � � �a� � ���¯� � � � � �W� �c� � � ���W�RªO�D��� � ���«�D�1���
���tÆ �c� ����ÆÍ� ��� �W�����P�����P�a�D�t����Å � � ��� �t� � �PÆA�D�I�����D�r¦ 	 Å � Ê � �©���a� � � �WÆ'��Å � �t�t�p� �?� ���¬� � �P�����1����Å
��Å ����� � ��� � � �����W�����P�Ð�WÆ]Ï,�,Î5�������t����¡ ����� � ���1Å����²Å������.¤	�­� � � �c��� �����W��� � �P� � ���Ð��Å � ��� ¡P�����������D�g�PÆ
� � �P����� � ���t�����D�r¦ 	 Å � � � �p�P�����a� � �,� � �P�����1����Å � �t� � ������¡	� � � � �W� �p����� ¡D���D�����D�¯���1Å��D� � ªa�a�©����¡ ���
�����D���D¡P���p�W� È �����1� � �t¡ � ¦

� � É �p� �W�W�W��� � ���P�²Å � �K� ���X� �t����� ��� ���U¡ � � �?� �������c�W�����tÆ �p��� �a� � ª��¯����� � � Ç � ��È ��É Ç �t� � ���pªR��¡ � � � �
�P��� � ��������¡ � � � �p¦ 	 Å �_��� �©�������,�P�����W��� � ���e�D��� �c� ������¡	�����a�t����¡Ð����� � �"� ��� �p� � ��� � �W��� � �1����Å���Å���� �
�D�t���P��� � ���1����Å���Å � �p� �?� �P����¤	�a� � � �?� ��Å��t�K¦ 	 Å � �?� �²Åa�W����� � �'��Å����¯����� È �������t����¡	����� � �1��� ��� ¡W¨
�����W�����P�;� ��� �e� � ��� � � �W��� ¤ � � ��� ���W����É � ��¤#�D�����p� ��� ªA�©�!��Åa���	���	� �c�p� �­�t��Ë �e����� �����²Åa� � �P�I� �p� ��� �
� � � � �P� �c� �¬Æ � � � ��Å �ÐÈ �����1� � ��¡ � �WÆ,������������¡#����� � �?�D����¤D¦ 	 Å �Ð��� ���������­�p�P��� �p� ������¡���Å � �²Å�� � �P�e¨
� �p� ���R�������D�m�PÆ"� � � � �P� �p�?��� ¡D���D����Æ � � � ��� � �����²Å � ��� ���W�����¿ÆÍ¤�����¡v���t� ��� É � �W�1� Ê � �¿�­ÆÍ������� �?� �D�²�W�
����Ì �p��� ��� � � � ��� �c� �����W��� � �W�r���W��¡P���P¡ � �W����¡ � � � �����"� � ���²�p¦��¶��� �p� �Kª��1Å���� � ��Å � Æ ���R¥ � � ���p� � �A�WÆX��Å �
����Ì �p��� ���1�e� � �������������D���i�PÆ«��¤ � �a�D���A� ���,���c� � ��È �P����¤­�p�P��� �p� É � �?���Ð������� � �W�O���P��¡P���P¡ � �"! Ï,� �$#&%('*) ª
��Å � �e� � �O�D���������D���WÆ1ÆÍ�����I�����D���W����¤ �R¥ ����É��W� � ���­� �R¥ � � ��� � �¬�WÆ,Ï"�¯Î��p�P��É�� � ¤+�1��� � ��¤D¦+, � ��Å���� È
��Å����¯��� È ����¡ �������	�D�p�e�D��������Å����¯É.� � ���W���������¿¤Ð��� � ��� � �������W�-�1Å � ��� � ¤�����¡­���g�W������¤Ð������� � �P�|���W��¡D���W¡ �
� �t� � �������jÏ,�,Î ¦ 	 Å � ��� �������²���WÆ1� Ê � �¿�¬�W�©� �p� �t�¬���D� � ���D�!��Å����¬�p�P������� �p� �������P�v� ��� �e�D���e��������É �
�P���#����¡P¡ � �©� ��Å��W�_�D���W�t������¡���Å �g� �t���¿������¡�� � �²Å���� ¥ � � �����j��Å � É�� � ���W���������¿¤!�WÆ¯Ï"�¯Î��e� � �O�D���������D�
� ��¡PÅ��1� � �PÆ)¡ ��� ���A����� �p��� �©�c¦
. Ú&/ Ö10¬Ò2��3)Õ Û � �c¥ � � �a� � �P���W��¤t�©���cª1¡ � ��� �?� ª � �t� � ���Ð�WÆ ���W��¡P���P¡ � �cª1� � � � �W� �p� �pª1¡ � � �?� �W�����p�P�
���tÆ �c��� ��� � ª�������� � � Ç � ��È ��É Ç �t� � ���cªt��¡ � � � �cª � ��������¡ � � � �
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s
?Ts b LcSA@CB @B�C�B�\XBDBâM�LRBDN�SUHXHXMaQ£[c[.MOH)N�B!\)B�[ hXLRSOC�SaJ.B�E)LR[F?G?�?�?G? ?�?G?�?G? H
s
?JI KÐhXhXLcS«N > B�hXLcSUhiSU[|^BDBL?G?�?G?�?�?G?�?G? ?�?G?�?�?G?�?G?�?�?G? ?�?G?�?G? M

N O z|{P; 6�=RQ<48=R7�2S9 z|{m{ =T4 z|{ 9 zVUXWZY 48=R752 [
I�?Ts \ ^BDJ > S«\)B�\XBD[ CmM�J.LcQTN�BD[]?�?G?�?�?G?�?G? ?�?G?�?�?G?�?G?�?�?G? ?�?G?�?G? ^
I�?JI f	BDN > B�LcN > B!\Z_`EXHXB�[ba|HKJ�M8c)B�\XB�[ [pQTJRB�[	\XBDdCc)MaJRQTSUHe?�?G?�?�?G? ?�?G?�?G? o
I�?�E f	BDhXL|^BD[RB�HKJ.MaJRQTSUH�[cSAEX[)f¿SULRC�Bj\XBjC�S«\ @B3BTB�[	\XBG\0MOL�gaStq ?�?G? ?�?G?�?G? stn

h w z,; 7�2<2 Y = {�{3Y 2 ;Uz 9 z|{ 6 xzji =R752 { QX687 ~ 7'4#6�= ;Uz«{ 0,h
E,?Ts kgZULRMOC�[	BPJ	N�SUC�h]MOLRMaQT[RSUH9\XBDf¿L|^B3l�E)B�HXNDB�[�?G?�?�?G?�?G?�?�?G? ?�?G?�?G? sPH

EC?Ts
?Ts kÐM�J&EXLcB�\XB�[�^B�N > MaHrJcQmB!BTSUHX[n?�?G? ?�?G?�?�?G?�?G?�?�?G? ?�?G?�?G? s8M
EC?Ts
?JI kgZOL.MOC�[ ?�?�?G?�?G?�?�?G?�?G? ?�?G?�?�?G?�?G?�?�?G? ?�?G?�?G? s8M
EC?Ts
?�E o_SUC�h]MOLRMaQT[RSUH9\XB�[)f¿L|^B�ljEXB�H)N�B�[g\XB�[	H«VpEXhCBTBDJ.[q?�?�?G? ?�?G?�?G? s#^
EC?Ts
?rH o_SUC�h]MOLRMaQT[RSUH9\XB�[ \XB3E,c9C ^BDJ > S«\)B�[ ?�?G?�?G?�?�?G? ?�?G?�?G?sIOn

E,?JI \tECB¼JRQTZUL.MOC�[ ?�?�?�?�?G?�?G?�?�?G?�?G? ?�?G?�?�?G?�?G?�?�?G? ?�?G?�?G?sIOE
EC?JI�?Ts u«BDZUC�B�HKJ�MaJcQ£SOH \Z_`EXHXB�[|^B3ljEXB�HXNDB ?G?�?�?G?�?G?�?�?G? ?�?G?�?G?sI
v
EC?JI�?JI w�[cJcQ£C�MaJcQ£SUH9\XBD[gh]MaL.MOC @BDJRLRBD[x? ?�?G?�?�?G?�?G?�?�?G? ?�?G?�?G?sI
v
EC?JI�?�E KÐh)hCBTQTN�M�JRQTSUH @MyB£M�LcB�NDSUHXH]MaQT[R[RMOHXNDB�\XB�hXLcSUC�SOJ.B3EXLR[z? ?�?G?�?G?sIUu

> {G7 ~ Q Y 6 Y = { 7�2|9 zt}
~�{P; 7�6 z|{ h��
HC?Ts �iVI[RNDSULRBD[�?G?�?�?�?�?�?G?�?G?�?�?G?�?G? ?�?G?�?�?G?�?G?�?�?G? ?�?G?�?G? EUn
HC?JI KÐhXhCB¼QTN�MaJcQ£SUH @MyBâM�LRBDN�SUHXHXMaQ£[c[.MOH)N�B�\XBjhXLRSUC�SOJRB�EXLc[�?G?�?�?G? ?�?G?�?G? E)s

H�?JI�?Ts o > SOQ�c�\Z_`EXH9C�S«\ @B�B£B�\XBjhXL|^B�\)QTNDJcQ£SUH9\XBD[�f¿L|^B�ljEXB�H)N�B�[�?�?G?�?G? E)s
H�?JI�?JI f;^B�[�E,BTJ.MaJ.[ ?�?G?�?G?�?�?G?�?G? ?�?G?�?�?G?�?G?�?�?G? ?�?G?�?G? E)s

� {G7�2 ;���}¯{ =R752 h�N

�<� ���)��� # #
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k	SAEX[�hXL|^BD[RBDHrJRSUHX[�Q£NPQ B£BD[�HXSaJRQTSUHX[ @)QTS
B£SOZOQ�ljEXBD[�BDC�hCB£S#a�^B�BD[vBDJ�B c)hiSU[cSUHX[ B£B�hXLcSaV
@CB @BDC�B�\)B B£M#LRBDN�SUHXHXMaQ£[c[.MOH)N�B�\XB�[ hXLcSUC�SOJ.B3EXLR[3?�� _�MOH]M BTSUZOQTB�B�HKJRLRBDB£BD[ [|^B�ljEXBDHXN�BD[ÐZ,^BWV
HXSUC#Q�ljEXBD[�BDJnBTB�[nB£MOHXZKMaZUB�[ HXMaJ&EXLcB3BT[��©Q!B�[3_�MOZaQTJ;\XMOHX[nBTB�[ \XB3E,c N�MO[ \XB�[|^B�ljEXB�H)N�B�[
\XB0[ a«CG@ÁS B£BD[��#QTHXNDQ¼J.B @MÓJ.LRMOHX[chÁSU[cB�L B£BD[ J.BDN > H)Qml�E)B�[;\XB C�S|\�^B�BTQT[.MaJcQ£SOH \�ESB£MOHXZKMaZUB
@MÓNDB9h)LRSA@CB @B�C�B ? k	SAEX[�L.MOh)hÁB�B£SUH)[ @XLpQ @BPqUBDC�BDHKJnB£B�hXLpQ£H)NDQThÁB \XB l�EXMaJ.LcB9JRB�N > H)QmljEXB�[
^BDJ&E)\)QP^BDB�[��<B	_ QTHCft^B�LcB�HXNDB ZUL.MaC�C�MaJcQ£N�M BTB BDJ�BTB�[!C�S|\ @B3BTB�[!\XBn\ MOL�gaS�qÜN�MaN > ^B�[vhiSAEXL BTB�[
[cQ¼J.B�[¬\XB dCc)MaJRQTSUHAY�BTB�[¬HXZULRMOC�[¬BPJ BTB�[¬C/E,BTJcQ£ZULRMOC�[�hiSAEXL B£M�C�S|\�^B3B¼QT[.MaJcQ£SUHm\XB�[¬L|^BDZOQTSUHX[
hXLRSUC�SOJRLcQTN�BD[�?

��� � !#"�$�%'&)(*,+-*/.'* &102" *,3 $�4'4�0
5167670
4 38*9.'* 6;:�"�$ + $=< *?> "�6
k	SAEX[�\_^B3d]H«Q£[c[RSUHX[vQTNDQ�BTB�[!JRB�LRC�BD[vB�C�hCBTS#a ^BD[#N�SUH)N�B�LcH]MOHKJyB _�B c«hXLRBD[R[cQTSUH \XBD[!hXLcSaV

J«^BDQTHXBD[ÐBDJ B£B3EXLÐL|^B�ZAE,BâMaJcQ£SOH0N > BA@/B£BD[ÐSULcZKMOH)QT[RC�BD[�B�EXN�MOLbaOSOJ.BD[B��\)SUHKJ BTB�[�NDB3B!B�E,B£BD[�hXL|^BWV
[RB�HKJRB�HKJ E)H HXS#aKM E @MDB	_ QTHrJ«^B�LpQ£B3EXL�\CE�ljEXB3Bi[RB J.LcSAE)qOB B£MjC�S BP^BDN�ECBTBg\(_rKDCDkE��?F�1B N�Ma[¬\)B�[
hXLRS|N�MOL aUSOJRB�[G��BD[R[cB�HKJRQTB3B!B£BDC�B�HKJj\XB�[ @]MaNDJ«^BDLcQTB�[H�?BD[cJ	hCBmEX[ [cQTC�h,B£BaYiBPJ BâM#[cJRL�EXNPJ&EXLcB�\)B�[
L|^B�ZaQ£SUH)[	h)LRSUC�SOJRLcQTN�B�[	B�[pJ�@ÁB�M
EXN�S
EXh C#QTB�E,c9NDSUHX[cB�Lcq�^BDB
?

�1BD[�[|^B�ljEXBDHXN�BD[�@)QTS
BTSUZOQml�E)B�[�[RSUHKJ�\XBD[�CmMaN�LRS�VIC�S
BP^B�N�E,B£BD[�NDSUHX[pJRQ¼J&E�^BDB�[�h]MOLyB _�BDH«V
N > M�IJTHXB�C�B�HKJ�\Z_�MONDQT\XBD[�MahXh]MOLpJ.B�HXMOHKJ @MnEXH ^BDqUBDHKJ�MaQ!B L|^BD\�E)Q¼Jj\XB#C�S
BP^BDN�ECBTB�[jhiSU[R[pQ�@,B£BD[�?
GpB_B c«QT[cJRB B�[c[RBDHrJcQ£B�BmBTB�C�BDHrJ E J*a|hiB�[v\XBm[|^B3l�E)B�HXNDB�[ @)Q£S B£SUZaQ�ljEXBD[�Y ljEXB B	_�SUH \)QT[cJcQ£H)ZAEXB
B�HSf¿SUH)NDJRQTSUH \)B�N�BLKOqUS|N�M
@CECBâM�Q£LcB)KM��\)BVH @M IOn BTBDJRJRLRBD[���[bEXL BTB�[bl�E)B3B!B£BD[9B�BmBTB�[ [RSUHKJ
N�SUHX[pJ.LbE)QTJRB�[���KDCDk�Y'K�f�k BDJgMONPQ£\)B�[gMOC#Q£H�^BD[N�©hXLRSaJ«^BDQTHXBD[���?
K�f�k BDJ!hXLRSaJ.BDQTHXBD[v[RSUHKJ#NDS«\�^B�[!BPJ#\XSUH)N f¿SULcC ^BD[ @M hXMOLcJcQ£L�\Z_rE)HXB C�MaJ.LpQ£NDB \Z_`K�CDk�?
b BmEX[ [Rh�^B�NDQ!d'ljEXBDC�BDHKJ�Y5B _�B�c«hXLRBD[R[pQ£SUH \XB�[	hXLcSOJ«^BPQ£HXBD[ @M�hXMOLcJcQ£L­\XB B£M#C�S
BP^BDN�ECBTB�\Z_rKDCDk
[�_�BAOÁB�NDJ�EXB�N > BA@ B£BD[?B�EXN�MOLbaOSOJ.BD[­B�H JRLRSOQT[�^BPJ�MOhiB�[3?PC�MOHX[ EXH;hXLcB�C#Q£BDL_J.BDC�hX[�Y�E)H�f¿L.MOZ�V
C�BDHKJÐ\Z_`K�CDk B�[pJgJRL.MOH)[RN�LpQTJN��NDSUh)QP^BQ�_hÁS
EXL)f¿SULRC�B�L EXH)B�C�S
BP^B�N3ECB£B�\Z_`K�f�kG?RC�MOHX[ EXH
\XB�E,c|Q @B�C�B_JRB�C�hX[�Y�hCBmEX[cQTB�E)LR[�h]MaLcJRQTB�[,\XB B£M C�S BP^BDN�ECBTB?\Z_`K�f�k [cSUHKJ�[bEXhXhXLpQ£C ^B�BD[S��^BDh)QT[pV
[.MOZUB���?T��BD[#[|^B3l�E)B�HXNDB�[�\XBnB	_`K�CDk Q£H)Q¼JRQ£M B­NDSULRLcB�[chÁSUH)\]MOHKJ @MVB	_`K�f�k L|^B�[�E,BTJ.MOHKJ�[RSUHKJ
MOhXhiB3BP^B�B�[j\XBD[jB�c«SUHX[3?��¯M;\XBDLRH)Q @B�LcB ^BDJ�MahÁB#NDSUHX[cQT[cJRB @M JRL.MO\CE)Q£LcByBâM;C�S
BP^B�N3ECB£B�\Z_`K�f�k
hÁSAE)L­hXLRS|\�E)QTLRB EXHXBjhXLcSOJ«^BPQ£H)B
?

o_BÐC ^BDN�MOH«Q£[cC�B�BD[cJ_Z"^B�H�^BDL.M B ?'o_BDhÁBDHX\]MOHKJ�Y,BTB�[�@iB�[cSOQ£H)[?B�H;hXLcSOJ«^BPQ£H)B�[_qaMOLpQâMOHKJ_[�E)QÍV
qOMaHrJ�BTB�[�JcQ£[c[�EX[DYXE)H C ^B�N�MaH)Q£[cC�B \XB�L|^B�Z
ECBâM�JRQTSUHÜQTHKJ.B�LpqrQ£BDHrJv[�EXL�B£B3EXL�B c«hXLRBD[R[cQTSUHZ?"GpB
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B�c|Q£[pJ.Bm[�EXL B£B�Z @BDHXBOY�BDH MOC�SUHKJ�\XBmN > M
ljEXBmBDHX[RBDC/@CBTB \XB�HjEXN3BW^B�SaJRQT\XB�[ @M;J.LRMOHX[cN�LcQTLRBaY
EXHXB�L|^B�ZOQTSUH \)Q¼J.BÐhXLRSUC�SOJRLcQTN�B�N > MaLRZ,^BDB�\Z_�MONDJcQTqOB�L­SAE \(_�QTH > Qm@ÁBDL�BâM�J.L.MaHX[RNDLcQTh)JRQTSUHZ?�u�EXL
BâM9L|^B�ZaQ£SUH hXLRSUC�SOJRLcQTN�B qrQTB�HXH)B�HKJ#[RB dCc«B�Lv\XBD[!hXLcSOJ«^BPQ£H)B�[ �©\)QTJRB�[/f©MaNDJ.B3EXLR[!\XBmJRL.MOHX[eV
N�LcQTh)JcQ£SUHR� f©MONPQmB¼Q¼J�MOHKJ	SAE�Q£H > Q�@]MaHrJ BâM#J.LRMOHX[cN�LcQTh)JcQ£SUH � ? �1B�[	B�H)\XLRSOQ¼J.[gS @E�[RB dCc«B�HKJ�NDB�[
hXLRSOJ«^BDQTHXB�[	[RSOHrJ BTB�[ [cQ¼J.BD[g\)B d,cXM�JRQTSUHZ?

K�B£SOLR[ ljEXBDB£BjhXLcSA@CB @B�C�B�\)B B£M#\�^BDJRB�NPJRQTSUH0\Z_�B�c«SUH)[ÐMyf©MaQ¼J)B	_�SA@)deBPJ	\XBjHXSUC/@)LRB�E)[RB�[
^BDJ&E)\XB�[�MPaKMOHKJmC�B�H�^B @M�\XB�[�M BTZUSULpQTJ > C�B�[�LRB�BâM�JRQ¼qUB�C�BDHrJ d`M
@CBTB�[ �¿qUSOQTL�h]MOL#B�c«BDC�h,B£B
� ��� \ u��go
H	� ��Y B£BD[ NDSUHXH]MaQT[R[RMOHXNDB�[;[�E)L BTB�[ C ^B�N�MOH)QT[RC�B�[;\)B0L|^BDZAECB£MaJRQTSUH [cSUHKJ�B¼Q£C#QÍV
J«^B�BD[�?XGpB'HZ_�B�c|Q£[pJ.B ljEXB�hiB�E�\Z_�M BTZUSULcQ¼J > C�BD[?\XB�LcB�N�SOHXH]MaQT[R[RMOHXN�Bj\XBD[­hXLRSOC�SaJ.B�E)LR[?BPJ?QmBT[
hXL|^BD[RB�HKJRB�HKJ B	_ Q£H)N�SUHKq ^B�H)QTB�HKJ CmM�deB�EXL#\XB hXLRS|\�E)QTLRB EXH H)SUC/@XLcB ^B3BTBDq�^B�\XB�
 

+
� �'�#��� �
� � 
 � Y|Q ?�B ?)\XBÐ[|^B�ljEXBDHXN�BD[ HXSUH hXLcSUC�SOJ.LpQ£NDB�[?LcB�NDSUHXHjEXB�[ hXLcSUC�SOJ.LpQ£NDB�[3?P�1BgJ.M
E,c \XB]f©M
E,c
hÁSU[pQTJcQmf¿[jBD[cJ�EXHzf©MONDJRB�EXL�QTC�hÁSULpJ�MOHKJ�Y�^BDJ�MaHrJj\)SUHXH�^B BTB�H)SUC/@XLcBmLcB�[pJ.LRBPQ£HKJ�\XB�L|^BDZOQTSUHX[
hXLRSUC�SOJRLcQTN�BD[N��l�E)BGB _�SUH9hiB�E)JgB�[pJRQTC�BDL @M�stnUnUnOnUn#hÁSAE)L�BTBjZ"^B�HXSOC�B > EXC�MaQ£H'Y�B£M�J.MaQ!BmBTB
\Z_rE)HXB�L|^B�ZOQTSUH ^BDJ.MOHKJg\)BmstnOnUn#H�E)N3BP^B�SOJcQ£\XBD[��.YÁNDSUC�h]MOL|^B @M BâM#J�M�QmB!B£Bj\�E9Z,^BDHXSUC�B ��E��¼stn	�
H�E)N3BP^B�SOJcQ£\XBD[ÐhiSAEXL�BTBjZ"^B�HXSOC�B > EXC�MaQTH���?

����� � :':�"�$ 3���* :�"�$ :N$ 6��*�*
k	SAEX[vH)SAEX[![cSUC�C�B�[#hXLcSUhÁSO[|^B \(_�B cXMaC�QTHXBDLyB£BD[vhÁSO[R[cQm@)Q!BTQ¼J«^BD[#\Z_�MOhXhCB¼Q£N�MaJRQTSUH @M N�B

hXLRSA@,B @BDC�B�\XB�J.BDN > H)Qml�E)B�[vN�BâMO[c[cQmljEXB�[vBDHÓJRL.MaQ¼J.BDC�B�HKJv\�E�B£MOHXZKMOZOB�HXMaJ&EXLcB3B ��M E,c5H)QÍV
qUB�M E,c5h > SOH_^BDJcQ�ljEXBaY BTB�c|QTN�M B�BDJj[ba|HKJ�M8c«QmljEXBQ�&? b L|^B�[RBDHKJ.SUHX[�ljE]MaJRLRBvJ.BDN > H)QmljEXB�[�\_^BDqOBPV
B£SUh)h_^B�BD[_h]MOL B£M�[bE)Q¼J.B �jB	_ QTHCft^B�LcB�HXNDBÐZULRMOC�CmM�JRQTN�M BTBgBPJ BTB�[¬C�S«\ @B3BTB�[_\)B \0MaL�gOStq�N�MaN > ^B�[
hÁSAE)L�BTB�[	[cQ¼J.BD[�\XB dCc)MaJRQTSUHAY�B£BD[ÐHXZOL.MOC�[	BDJ]BTB�[	C/E,BTJcQ£ZULRMOC�[�hiSAEXL)BâM�L|^BDZOQ£SOH0hXLcSUC�SaV
J.LcQTN�B ?

� 1�2�� xz 6 z 2 ;Uz i 6 Y]~ ~ Y 48= ;AY'�©z
� _�QTHCf�^B�LcB�HXNDB!ZULRMOC�C�MaJRQTN�M BTB�N�SUHX[pQ£[pJ.B @M#QTHCft^B�LcB�L BâM�[ba|HKJ�M�c«Bv[cSAEX[pV£dpMON�BDHKJ.B @M EXH
BâMaHXZKMOZUBaYX[RS
EX[�f¿SOLRC�Bj\Z_rE)HtB£MOHXZKMOZOB f¿SOLRC�B3B �RBâM#N3B£MO[c[RB!\)B B£MOHXZUMOZUB�[ Z,^BDH�^B�LRM BTBPV
C�B�HKJ�Q£H,ft^B�L|^BDB�B�[cJDB£M N3B£MO[c[RB�\XB�[ B£MOHXZUMOZUB�[�L|^B�ZAE,BTQTB�Lc[���?Zw B!BTB�hiB�E«J IBDJRLRB E)JcQmB¼Q£[|^B�B

� ¦.��� � �� ¡P���P� ¥ � � ���D���Ð�W��� � ���P���g� � � � �W� � ��� ��� �©�g������� � ���P�e� �p�?� �D���e�D���¿�������A��c� �K� ��� � �c�P� �
� � � � �P� � ��� � �W�j� � ���,�¿� � ���I� � ���D��¡P� � �K� ��� � ���P�����W�����P��� � � � �����e�e�� �P����� � � � � � ��� �c��� �W���1� � �'�� ���t�,� �
� � �P����� � ���t�����D� ) ªO�t�P���"� �_�.À�D� �¬� �©� � ��� � ����� � ��� �c�?� ���"� �_��� ��� ��� �O�D���©����� � ���­� � �P����� � ���t�����D�rª � ���K� ��� �
�c�P� � �©�����A��p�	� ��� � �D�D� � �­�t��� �	� �� ¡D������� � ��� � ª ¥ ��� � ��� � � � �t�j¢�j����ÆÍ�D����� � � � �P��ÉD�P� � �P������Å���� �p� ���
� � �P����� � ���t�����D�r¦�� � �©� � �t���¿�����a�I�����P� �� �²�W���Á� � �e�D�����P� ��� �a�D� � ��� ������� � � � �£� � �t�a���t�� ªP���D���i�p�P�tÆÍ�D��� � �P���
� � � � �P�����P� � � � �� ¡D�����W�����P�r¦
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hÁS
EXL B	_�MON�ljE)QT[cQ¼JRQTSUH M
E«J.SUC�MaJcQ�ljEXB \XB C�S|\ @B3BTB�[ \XB B£MOHXZUMOZUB�[�hiB�LRC�BPJRJ�MaHrJ \XB
ZAE)QT\XB�LGBâM0LcB�NDSUHXH]MaQT[R[RMOHXNDB9\)B�BâM�hXMOLRS
BTBOY"M
E H)Q¼qUB�M
E h > SUH�^BDJRQmljEXB ��� u�o = o H �
SAE [ a|HrJ.M�c|Q�ljEXB � C EXh]o
v ��Y)M
E)[R[cQ5@)QTB�HnljEZ_�B�H LRB�NDSUHXH]M�Q£[c[.MOHXNDB�\XB f¿SULRC�B�[ ljE]MOHX\
EXHXB�hXMOLcJcQ£Bg\XB�[­\XSOHXH�^B�BD[­hÁB3E)J�IBPJ.LcB�LRBDhXL|^BD[RB�HKJ«^B�Bj[RSAE)[ f¿SULRC�B�\)B�[|^B3l�E)B�HXNDB�[ \XB
[ba|C/@iS
BTB�[ � �:EP@�o
H	� ?

��� 7:9��z��¿z|{ 9 z � Y 6���7	� ;AY';�
 xz|{
�gH�C�S|\ @B�B£B9\XBz\ MOL�gaS�q N�MON > ^B0BD[cJ�EXH�C�S|\ @B3BTB [pJ�MaJcQ£[pJRQmljEXB�N�SOHX[cJcQTJ�E_^B0\Z_`EXH
B�HX[cB�CG@CB£B!\Z_e^BPJ�MaJR[ÐBPJÐ\XB�J.LRMOHX[cQ¼JRQTSUHX[3? @M�N > M
ljEXBÜ^BPJ�MaJN��S
E J.LRMOHX[pQTJcQ£SUHR�?BD[cJ]B¼QP^B�B
EXHXB�hXLRS
@]M
@)Q!BTQ¼J«^B�\Z_e^B�C#Q£[c[cQTSUH �©\Z_rE)H�[ba|C/@iS
BTBOYi\Z_`EXH0qUBDNDJRB�EXLÐMON�SAE)[cJRQmljEXB
?!?!? �&? @M
N > M
ljEXB J.LRMOHX[cQ¼JRQTSUHmB�[cJ�B¼QP^BDB EXH)B	h)LRSA@]M @)QmB¼Q¼J«^B	\XBghXMO[R[RMOZUB h]MOL N�BPJRJRB	JRL.MOHX[pQTJcQ£SOHZ?
�1B�[�hXLcSA@]M
@)Q!B¼QTJ«^B�[¬MO[R[cS«NPQP^BDB�[¬M
E,c ^BDJ.MaJ.[�BPJ�J.L.MaHX[cQ¼JRQTSUHX[¬MaQTHX[cQ�l�E)B B _e^BDJ�M�J�N�SAE)L.MOHKJ
[RSUHKJ�QTHXN�SOHXHjEXB�[j\XByB _�S
@X[RBDLcqaMaJ.B3EXL ljE)Q�HZ_�M N�SUH)H]MaQT[R[.MaHXN�B ljEXB#\XB�[j[|^B�ljEXB�H)N�B�[
^B�C#QT[RB�[3? @M9h]MaLcJRQTL�\XB�N�B�BmBTB�[eVINDQ BTB�[jhXLcSA@]M
@)Q!B¼QTJ«^B�[�hÁB3E)qUBDHrJ IBDJRLRB�B�[pJRQTC ^BDB�[�[RB3BTSUH
\)Q O'BDLRB�HKJR[�N�LpQTJ @B�LRBD[�Y(BTB/@CE)J0^BDJ.MOHKJ]B _�S
@)J.BDHrJcQ£SOH�\Z_rE)H�C�S|\ @B�B£B�hÁSAE)L B£M hXLRS|\�EXNWV
JRQTSUH�\XBjN�B�J*a|hÁB�\XBj[|^B3ljEXB�HXNDB�[3?

�1B�[	C�S|\ @B�B£BD[g\XB/\0MOLbgOStq�N�MaN > ^B�[g[RSUHKJ E)JRQ!BTQT[|^BD[ÐNDSUC�C�B�C�S«\ @B3BTB�[�MaN�SAEX[pJRQmljEXB�[
\]MOHX[ B£M�CmM�deSULcQ¼J«^B \XBD[�[ a«[pJ @BDC�BD[_\XB LcB�N�SOHXH]MaQT[R[RMOHXN�Bg\XB)BâM�h]MaLRS
BTBOYKBPJ�[cSUHKJ�E)JRQÍV
BTQT[|^BD[�B�H @)QTSOQTHCf¿SULRC�MaJcQ�ljEXBaYUHXSOJ.MOC�C�B�HKJ hÁS
EXL B£M�C�S|\�^B�BTQT[.MaJcQ£SOH�\)B�BâM�[pJ.L�E)NDJ&E)LRB
\XB�[ hXLcSOJ«^BPQ£H)B�[ � K
�G\Vu��Ðo
H)Y�u«B�MUo
v
�	?

��� i 6 Y]~ {
�1B�[ HXZULRMOC�[	[cSUHKJ�EXH C�S|\ @B3BTBj\XBDBâMaHXZKMOZUBj[pJ�MaJcQ£[pJRQml�E)B�QTHKJ.B�LpqUBDH]MOHKJ�BDH LcB�N�SOH«V
H]MaQT[R[RMOHXN�Bg\XB BâMjh]MOLcS
B£BgM
E�H)Q¼qUB�M E�B£B c|Q£N�M B�Y|BDJ�hiB�LRC�BPJRJ�MaHrJ�\XB	L|^BD\�E)QTLRB BTB­J�M
E�c
\Z_�B�LRLcB�EXL�\�E [ a«[pJ @BDC�BÓh]MOLnBTBz@)Q£MaQT[9\(_rEXH)BÓBD[cJcQ£C�MaJcQ£SUH \XBzB£M hXLRSA@XM
@)Q!BTQ¼J«^B 

��% �	��%�� \Z_rE)HXB![|^B�ljEXB�H)N�B#\XB�C�SaJ.[ ��� B3B£oUn	� ?5o_SUHXN�L @BDJRB�C�B�HKJ�Y5BâM h)LRSA@]M @)QmB¼Q¼J«^B!\)B�[
[|^B3l�E)B�HXNDB�[ \XB_C�SOJR["BD[cJ�BD[cJRQTC ^B�B­hXLcSUhiSULcJcQ£SUH)HXB3B!B£BDC�B�HKJ @M BTB�EXL<f¿L|^B3l�E)B�HXNDB­\Z_�Mah«V
h]MOLpQTJcQ£SUHj\]MaHX[ EXH�NDSULRhCEX[�\Z_�MahXhXLRBDHKJRQT[R[.MaZUBOY8BâM­hXLcSA@]M
@«QmB¼QTJ«^B \Z_rE)H�C�SOJ�\]MaHX[ EXHXB
[|^B3l�E)B�HXNDB \�^BDhÁBDHX\]MOHKJ�\XB�[RBD[���� s�hXL|^BD\_^B�NDB�[R[cB�EXLc[�Y,S @E�� BD[cJ�EXH5h]MOLRMOC @BDJRLRB
dCc¬^B
?

��� }X� 48= i 6 Y]~ {
o_B C�S|\ @B�B£B¬L|^BDN�B�HKJ�Y�NDSUHKJ.LRMaQ£LcB�C�B�HKJ"M
E,c�HXZOL.MOC�[�YthiSULpJ.B�[�E)L,\XBD[,[bE)Q¼J.B�[¯\XB [ba|CvV
@ÁS B£BD[g\XB BTSUHXZAEXB3EXLgqaMOLpQâM @CB£B ?R��B�hXLpQ£HXNPQ£hiB!BDH0BD[cJ]B£M�[RB�ZOC�BDHKJ�MaJcQ£SUH�\(_rEXH)B![|^BWV

�¿� � �¿Î
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ljEXB�HXNDB \XB�[ba|C/@iS
BTB�[¯B�H�[RSAE)[pV*E)H)QTJ«^B�[ ��h > SUH�^BPJRQml�E)B�[�Y#BTB�c|QTN�M BTB�[¯SAE�[ba|HKJ�M8c«QmljEXB�[H��Y
BâMmhXLRSA@XM
@)Q!BTQ¼J«^B#\Z_`EXHXB#[cB�ZUC�BDHrJ.MaJRQTSUH ^BDJ.MOHKJ�B�[pJRQTC ^B�B�MOhXL @B�[�BDHrJRL.M I JTHXBDC�BDHKJ�[bEXL
EXH N�SOLRh�EX[3? �gH \XBD[�MaJRJRL.MaQ¼J.[v\)B;N�BDJcJ.B JRB�N > H)QmljEXB9B�[cJ B£M�hXLcS«\�E)NDJRQTSUH \Z_`EXH)QÍV
J«^BD[�^B3BP^B�C�B�HKJ�M�Q£LcB�[�[cQTZUH)Q!d]N�MaJcQTqOB�[���M
E�C�SOQTHX[�\]MaHX[ B£B#N�MO[�\�E B£MOHXZKMaZUBvH]MaJ�EXLRB�B
� C��_o�M � ��?

o_Bj\XS|N�E)C�BDHKJÐ\�^BDN�LpQTJ�B£BD[­J.LRSaQ£[ ^BDJ.MOhiB�[ \XBjHXSOJRLRB�J.LRMtqaMaQ!B ?

k	SAEX[�HXS
EX[�[RSOC�C�BD[�M�JRJ�MaN > ^B?\]MOH)[ EXH�hXLRBDC#Q£BDL�J.B�C�hX[ @M�BâM�\XBD[RNDLcQTh)JRQTSUH�\XB�[�[pQTJRB�[
\XBDdCc)MaJRQTSUH � @MyB	_�MaQT\XBj\XBjZUL.MaC�C�MaQTLRBD[ SAE \)B�C�S|\ @B3BTB�[	\XBG\0MOLbgOStq���?

��M;N�MaL.MONPJ«^B�LpQ£[RMaJRQTSUHÓ\XB�[jL|^B�ZOQTSUHX[jhXLcSUC�SOJ.LpQ£NDB�[j\]MOHX[DBTB�EXLjBDHX[RBDC/@CBTBmBD[cJ�B�H)[�E)Q¼J.B
M
@ÁSOLR\�^BDB @M0J.L.M�qOB�LR[ BTB;C�S«\ @B�B£B�HXZOL.MOC�[�? ��BD[�L|^B�[bECB¼J�MaJR[#SA@)J.BDHjEX[�\_^B�hiB�HX\XMOHKJ f¿SULpJ.BWV
C�BDHKJÐ\XB B£MmN�SOC�hiSU[pQTJcQ£SUH \XB�[g[|^B3l�E)B�HXNDB�[�YÁN�B�C�S|\ @B�B£B�B�[pJÐNDSUC�h]MOL|^B @M E)HXB�C ^BPJ > S|\XB
[cQTC�h,B£B @]MO[|^B�B [�E)L BâM�N�SOC�hXMOL.MaQT[RSOH�\)B�[ f¿L|^B3l�E)B�HXNDB�[¬\XB H«V*EXh,B£BPJ.[ � C�MaCmoAM � ? �1B�[�L|^BD[�ECBÍV
J�MaJR[_[�E)L B£BÐC�S|\ @B�B£B�CGECB¼JRQTZUL.MOC�[DY�@)QTB�H ljEZ_ Q£HXNDSUC�hCBTBDJ.[G�RB£B�C�S|\XB�\Z_�MOhXh)LRB�HKJcQ£[c[.MOZUB BTB
hCB�E)[�[cQTC�h,B£B	B�[pJ#^BDJ&E)\)QP^B���YKNDSUHCd]LcC�BDHKJ ljEXB)B _�MahXhCB¼Q£N�MaJRQTSUH�\XB C�S«\ @B�B£BD[ \XB�BâMaHXZKMOZUBD[ M
E
hXLRSA@,B @BDC�B�\)B BâM#LRBDN�SUH)H]MaQT[R[.MaHXN�Bj\XB�hXLcSUC�SOJ.B3EXLR[ BD[cJ)B¼Q£C#Q¼J«^B�B�hXMOL�B£B]@)QâM�Q£[?QTHKJ.LRS|\�E)Q¼J
h]MOL�B£M�NDSUC�hÁSU[pQTJcQ£SOH \XBD[ [|^B�ljEXBDHXN�BD[�?

�	HXB�hXLcB�C#Q @B�LRBgJ.B�HKJ.MaJRQ¼qUB�NDSUHXN�B�E]MaHrJRB�hiSAEXL_[cB�\�^BDZKMOZUBDL�\XBÐN�B]@«QâMaQT[_BD[cJ M�B£SULc[_\�^BWV
N�LcQ¼J.B���SUHvNDSUC�h]MOLcB BTB�[�\)Q O	^B�LRBDHXN�BD[ B�HKJ.LcB B£BD[ f¿L|^B3ljEXB�HXNDB�[�SA@)[RB�Lpq ^B�B�[ BPJ BTB�[ f¿L|^B�ljEXB�H)N�B�[
MaJRJRB�HX\�E)B�[	\XB�[ H«VpEXhCBTBDJ.[H��?

� � ����� � ���0
���
�� ����� ���D
"��� ��� ��� �j
���
��

�1BD[­[cQ¼J.B�[­\)B dCc)MaJRQTSUH;[RSOHrJ \)B�N�SAE)LcJ.BD[­[|^B3l�E)B�HXNDB�[	[cQ¼J&E�^BDB�[ [�EXL�B£M!L|^B�ZOQTSUH;hXLcSUC�SaV
J.LcQTN�BaY'[bEXL B£BD[�ljEXB�BmBTB�[�qrQ£BDHXHXBDHrJ�[cBydCc«B�L�\XBD[�hXLRSaJ«^BDQTHXBD[ ��f©MONPJ.B�E)LR[�\XB!JRL.MOH)[RN�LpQ£h«JRQTSUH��
f©MONDQ!BTQ¼J�MaHrJ	SAE;QTH > Qm@]MOHKJ�BâMvJ.LRMOHX[cN�LcQTh)JcQ£SUH(?

�<� ���)��� # #
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C�SOHXHXSUHX[ @M�JRQ¼J.LcB�\Z_�B c«B�C�hCBTB ljEXB3BmljEXB�[m[cQ¼J.B�[�N�SOLRLRBD[RhiSUHX\]MaHrJ M
E f©MONDJRB�EXL � � s
� u � u � � o�M � �
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 H�LcB�C�MOL�ljEXB�ljEXB N�BD[�[|^B�ljEXB�H)N�B�[�SUHKJ J.SAE)JRB�[ B�H�N�SOC�CGEXH B£M�[RSAE)[pVI[|^B�ljEXBDHXN�B o)o K =
N�MOLRMONDJ«^B�LcQT[cJcQ�ljEXB�\XB¬N�B f©MaNDJ.B3EXL�? �	HXB¬JRB3B!B£B¬[RS
EX[pV²[|^B�ljEXBDHXN�BE��MOhXhiB3BP^B�B ����%&� �'B�c|QT[cJ.B�hÁS
EXL
J.SAEX[DBTB�[Df©MONPJ.B�E)LR[�Y1C�MaQT[jB3B!B£B�B�[pJ�L.MOLcB�C�B�HKJ�M
EX[c[cQ�@)QTB�HÓN�SUHX[cB�Lpq ^BDB BPJj[RSUHÓN�SUHKJRB�c|J.B
��BTB�[�HjEXN3BW^B�SaJRQT\XB�[�qUSaQ£[pQ£HX[H�¬deSAEXB EXH�L�IS
B£BvQTC�hÁSOLcJ�MaHrJ�\]MOHX[ B _�M��mH«QTJ«^B#\�E�[cQ¼J.B#hiSAEXL]BTB
f©MONDJRB�EXL N�SOLRLRBD[RhiSUHX\]MaHrJ�?

�S� � 
 �* < � $ .'* .'* 6 + 0T<P" 5 38* 6
��M�C ^BPJ > S|\XB�N3B£MO[R[pQ�ljEXBvhiSAEXL	C�B�[bEXLRBDL B _�M���H)Q¼J«^B�\Z_`EXH�[cQ¼J.B�hÁS
EXL EXHVf©MONPJ.B�E)LgBD[cJ

BâM;C ^BDJ > S«\)B�\)B�[�CmM�J.LcQTN�BD[�?��	HXB f¿SOQ£[DBTB�[j[cQ¼J.BD[�NDSUHXHjEX[�M B¼Q£ZOH_^B�[�M
E)JRSAEXL�\�E ����%&� YZB£M
CmM�J.LcQTN�B�BD[cJ�N�SUH)[cJ.LbE)Q¼J.B�B�H f¿SUHXNPJRQTSUH \�E�H)SUC/@XLcB�\XB�H�E)N3BP^B�SOJcQ£\XBD[ hXL|^B�[cB�HKJ.[ @MzEXHXB
hÁSU[pQTJcQ£SOHÓ\)SUHXH�^BDB
?��gH)B�C�MaJRLcQTN�B�N�SOLRLRBD[RhiSUHX\]MaHrJ�M
Ezf©MONPJ.B3EXL ��� sOYAN�M BTN�E,BP^BDBm[bEXL�MOE

�¿� � �¿Î
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[|^B�ljEXBDHXN�BD[�YÁB�[cJgMaQTHX[pQ �

V M V*H VeE V I V�s o)o K = s I E H M
� I
^ HjM IOE I«s uao I«s M I I v sto
K EAv IAM s�u I H H sto I|s I s#M I«s
= I
v I«s s8M H s#M HjM uan ^UE H�I EUn
o stn o HjM M«s I s8M H stE stu EUn

@MjN > M
ljEXBgH)SAE)qUB�BmBTB	[|^B�ljEXBDHXN�BgN�SUHKJRB�H]MOHKJ�B£B ����%&� BD[cJ_M B£SOLR[ MO[c[RS|NDQP^B�E)Hm[cN�SULcBOYr[RSUC�C�B
\XB�[�[RN�SOLRB�[�\XBÐN > MON�EXH;\)B�[_HjEXN�BP^BDSOJRQT\XBD[ BâM�N�SUC�hiSU[.MaHrJ�?«GpBÁLRBDhXL|^BD[RBDHrJRB]B _�M���H)Q¼J«^Bg\XB B£M
[|^B�ljEXBDHXN�BÐhÁSAE)L�BTB�f©MaNDJ.B3EXL�Y�EXH > M
E)J�[RNDSULRB	Q£HX\«Q�ljE]MOHKJ EXH [pQTJRBÐ\XB dCc)MaJRQTSUH hiSOJRB�HKJRQTB3B ?

�S��� � *�3���* " 3���*/.�� > 4 * 6�� 4 <P0�� * .'* 6 6P5 < * 6 .'*�� � 0T<P5 $�4
k	SAEX[­M�qOSUHX[_JRB�HKJ«^B�\)B�\�^B�NDSAE)q|LcQTL­[cQ�B£M![|^B3l�E)B�HXNDB�\)B�HjEXN3BP^B�SOJcQ£\)B�[­N�SOHX[cJcQTJ�E]MOHKJ)EXH

[cQ¼J.B!\)B/dCc)MaJRQTSUHy^BPJ�MaQ¼J�SOLRZKMOH«Q£[|^B�B![cB3BTSUH�\XBD[�L @BDZ
B£BD[�[ba|HKJ�M8c«QmljEXB�[j[pQ£C�hCBTB�[3?�� _�S
E)JRQ!BXBTB
hCB�E)[ MO\]MOh)J«^B @MvN�BPJRJ.B�JQIMON > B�B�[pJ B	_ Q£H,ft^B�LRBDHXN�BjZULRMOC�C�MaJRQTN�M BTBOY)\XSUHKJ)B	_�SA@)deBPJ	B�[cJ)B£MvhXLcSaV
\�EXNDJcQ£SOHÜ\Z_`EXHXB�ZULRMOC�C�MaQ£LcB @M�hXMOLcJcQ£L�\Z_`EXHÓB�HX[cB�CG@CB£Bm\Z_�B�c«B�C�hCBTB�[ ��^BDqOB�HKJ&E)B3B!B£BDC�BDHKJ
\XBjN�SUHKJ.LcBPV²B�c«B�C�hCBTB�[H��?�C�B�E,c9M�B£ZUSOLcQ¼J > C�B�[	SUHKJ ^BDJ«^B�JRB�[pJ«^B�[ �

� f b k	G���f B�Z
ECBâMaL b SU[pQTJcQTqOBvMOHX\ k	B�ZKMaJcQTqOB�GIH,f¿B�LRBDHXN�B�� � 
 � oAI �
o_BDJ�M B£ZOSULcQ¼J > C�B�hXLRS|\�E)Q¼J�BDH�J.B�C�hX[ÐhÁS
B!a|HXSUC#Q£M B E)H5M
E)J.SOCmM�J.B!\�^BDJ.BDLRC#QTH)Q£[pJ.B
C#Q£H)QTC�M B�NDSUC�h]MaJcQ�@CBTB5M�qUBDNÓ\)B�E,c B�HX[cB�C/@,B£BD[ \)QT[�deSaQ£HKJ.[;\)B�C�SaJ.[
	�� BDJ
	�
1Y
N
_�B�[pJcV @M�VI\)QTLRB�MONDN�B�h«J�MOHKJ J.SAE)[ BTB�[	C�SOJ.[ \XB�	���BDJ	LRBpdeBDJ.MOHKJgNDB�E,c9\)B�	�
 ?

� = � G � = M
@�E � L.MOC�C�MaJRQTN�M�B�GIHCf¿B�LcB�HXNDBQ� � � Q£SUoAv �
= � G�N > B�LcN > B @M�hXLcS«\�E«Q£LcBGEXH)B�ZULRMOC�C�MaQ£LcBjL|^B�Z
ECBTQ @B�LcB�\«Q£[cN�LcQTC#Q£HXMOHKJ�M
E9C#Q£B3E,c
\XB�E�cÓB�HX[cB�C/@,B£BD[!\XB�C�SOJ.[DY1B�HxE)JRQ!BTQT[.MaHrJGEXHXB#JRB�N > H)QmljEXB N�BâMO[c[cQmljEXB \Z_�SUh)JcQ£C#QÍV
[.MaJcQ£SOH9NDSUC/@«Q£H]M�J.SOQTLRB�� = M
@�EVu«B�MaLRN > �&?

�1BD[ÐN�SOHrJRLRBWVIB�c«BDC�h,B£BD[ E)JRQ!B¼Q£[|^B�[�hiSAEXL N�BD[Ð\XB3E,c0M BTZUSULcQ¼J > C�BD[g[cSUHKJ�\XBD[Ð[|^B�ljEXB�H)N�B�[
B�c|J.LRMaQTJRB�[�\XB BâM @]MOH�ljEXB w�\ � � �	w EXLcSUhiB�MOH$\ S
BTB�N�E,BâMOL ��QTS
BTSUZ
a#��M
@iSUL.MaJRSULba��.YA\XB
B£SUH)ZAEXB�E)L�^BDZKM BTB @M	NDB3B!B£B¬\XB�[¯B�c«BDC�h,B£BD[�BDJ¯HXB N�SOHrJRB�H]MaHrJ,h]MO[ B£M [cSAEX[eVI[|^B3ljEXB�HXNDB o)o K = ?

�<� ���)��� # #
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k	SAEX[ M�qUSUHX[ N > B�LcN > ^B \]MaHX[tE)H hXLcB�C#Q£BDL9JRB�C�hX[ @M QTHCf�^B�LcB�L EXHXBÓZUL.MaC�C�MaQTLRB @M
h]MOLcJcQ£L�\XB�B£M�[|^B3l�E)B�HXNDB9BDHKJRQ @B�LRB;\)B�[#[cQ¼J.BD[#\XB�dCc)MaJcQ£SOHZ?�f b kgGjhXLRS|\�E)Q¼JyB _�M E)J.SUC�MaJRB
LRB�NDSUHXH]M�Q£[c[.MOHKJ J.SAE)[ B£BD[�C�SaJ.[�N�SOHrJRB�H]MaHrJ o)o K = YKBPJ [RB�E,B£BDC�BDHKJ_NDB�E,crVINPQ	? ��B­L|^B�[bECBTJ.MaJ
B�[cJ	hXL|^BDqrQT[cQm@CB£B�hÁS
EXL N�BDJcJ.B�C ^BDJ > S«\XB ljE)Q¯N > BDLRN > B @M#QTHCf�^BDLRB�L�EXH M
E)JRSUC�MaJ.BjC#Q£H«Q£C�M B ?
= � G¬hXLRS|\�E)Q¼J \XBD[ÐM
E«J.SUC�MaJRB�[ N�SUC�hCBTB�c«BD[�Y`\XSUHKJ B£BD[­J�M
E,c;\XBjLRB�NDSUHXH]M�Q£[c[.MOHXNDB �©hÁS
EXL
B£BD[;C�BPQmB!BTB�EXLc[ \Z_�B�HKJRLRB5B�E,c �m[RSOHrJ9\XB B _�SULR\XLcB�\XB5o�M�� hÁS
EXLnB£BD[;B�c«B�C�hCBTB�[ BDJtM��
hÁSAE)L B£BD[¬NDSUHKJ.LcBPVIB c«B�C�hCBTB�[�?�\0M B > B�E)LRB�E)[RB�C�BDHrJ�Y,BTB­J�M
E,cv\XB)f©M
E,c�hiSU[pQTJcQmf¿[ [�E)L�E)HmBDH«V
[RB�CG@CBTB�\XB�NDSUHKJ.LRBWVIB c)BDC�hCB£BD[?J.BD[cJ?BD[cJ­\)B B _�SULc\XLRBg\XB�uan�� Y«[pQTJ�E]MaJRQTSUH N�MOL.MaNDJ«^BDLcQT[cJcQ�ljEXB
\Z_rE)H MOh)hXLRBDHrJcQ£[c[.MOZOB KUh]MaL�N�� EXL K)Y1N
_�B�[cJ @M;\)QTLRB�[RB�N�SUHKJRB�HKJ�MOHKJ�\XB�C ^BDC�SULcQT[RBDL�[cSAEX[
EXHXB/f¿SULcC�B!hCBmEX[�SAE0C�SaQ£HX[Ð\)Q£LcB�NPJ.B/BTB�[ÐQTHX[pJ�MOHXNDB�[�\Z_�B�HKJRL.M�IJTHXB�C�BDHrJ�?<o_B�NPQ�N�SOHX\�E)Q¼J @M
\XB�[_M
E)J.SOCmM�J.B�[¬J.L @B�[_[ch�^B�NPQmd�l�E)B�[�Y«Q£HXN�MOh]M
@,B£BD[?\XBÐ\�^BDJ.BDNDJRB�L E)HXB9^BPqUB�HKJ�EXB3B!B£Bj[pJ.L�E)NDJ&E)LRB
N�SUC�C/E)HXB�\XMOHX[)B£BD[gB c«B�C�hCBTB�[�?

k	SAEX[jM�qUSOHX[�J.B�HKJ«^B�\(_�QT[RS
BTB�LDB _�QTHCf¿SULcC�MaJRQTSUH�N�SOHXN�BDLRH]MOHKJ BTB#N�SUHKJ.B c|J.B�\�E ����%�� B�H
BâMOH��N�MOHKJDBTB�[�\XB3E,c�hXLcSUZULRMOC�C�BD[�[�EXL BTB�[�h)L|^B3d,c)BD[jBDJj[�E�� c«BD[�\)B o)o K = ?8�1B�[�L|^BD[�ECBÍV
J�MaJR[#SA@)J.BDHjEX[�MtqOB�N f b k	G�NDSUC�C�B9M�qUBDN = � G�HXB�[RSUHKJ�h]Ma[�h)LRSA@]MaHrJR[ ��M
E«J.SUC�MaJRB�[
N�SUC�hCBTB�c«B�[DYiJRLRSUh�\XBDf©M
E�c�hÁSO[cQ¼JRQ!f¿[���?

o_BD[0hXLcB�C#Q @B�LRBD[�B�c«h�^BDLcQTB�HXNDB�[�[cB�C/@,B£BDHrJ0Q£HX\«Q�ljEXBDLVljEXB B£M�N�BâMa[R[RBÜ\XB�[ BâMaHXZKMOZUBD[
L|^B�Z
ECBTQTB�Lc[�Y|h]MOLcC�Q'BTB�[�hCBmEX[�[pQ£C�hCBTB�[�\]MOHX[ B£M > QP^B�LRMOLRN > QTBÐ\)B o > SOC�[bg�aUY|HXBghiB�LcC�BDJ�h]MO[
\XB�LRB�h)L|^B�[cB�HKJ.BDL�BTB BâMaHXZKMOZUB#\)B�[�[|^B�ljEXBDHXN�BD[vN�SOLRLRBD[RhiSUHX\]MaHrJ @M;\XBD[�[pQTJRB�[j\XB dCc)MaJRQTSUH
��[cQ,N�B�HZ_�B�[cJÐB�H�B c|J.B�H)[cQTSUH���?(kgSAE)[ÐHXSAE)[Ð[RSOC�C�BD[ÐQ£HKJRB�LRBD[R[|^B�[�B�H0N�SUHX[|^B�ljEXBDHXN�B @Mm\)B�[
C�S|\ @B�B£BD[ghCBmEX[ [cJ.MaJRQT[cJcQ�ljEXBD[�?

�S��� � * :�" �* 6 * 4 <70T<�51$ 4 67$ > 6
	H$ " + *9.'*9+ $ . (* & * 6 .'* 
 0="�� $�

��M#C ^BDJ > S«\)B�B£M#hCB�E)[gNDSAEXL.MaHrJRBjhÁSAE)L	C�BD[�EXLcB�L B	_�M���H)Q¼J«^Bj\Z_`EXH0[pQTJRB�hiSAEXL)E)H f©MONWV

J.B�E)L	BD[cJ B£M�C ^BDJ > S|\XBj\XB�[	C�MaJ.LpQ£NDB�[G��N�f ?][RB�NPJRQTSUHzI�?Ts��&?'kgS
EX[	MtqOSUHX[ J.BDHrJ«^B�\)B�LcB�HX\)LRB
N�SUC�h)JRB	\)B�f©M��NDSUH�hCBmEX[�h)L|^B�NPQ£[cBg\)B	NDBDJcJ.BgM���H)QTJ«^B B�H E)JRQ!BTQT[.MaHrJ EXH�SAE)JcQmB`hCBmEX[�^B3B£M
@iSUL|^B ?
kgSOJRLRB�N > SOQ�c [3_�BD[cJvhiSULpJ«^B�[�EXL�B£BD[!C�S«\ @B3BTB�[v\XBn\0MOLbgOStqÓN�MON > ^BD[�Y�\�^Bcd @MtE«JRQ!BTQT[|^BD[vhÁS
EXL
C�S|\�^B�BTQT[RBDLGB£M9[pJ.L�E)NDJ&E)LRB h)LcQTCmM�Q£LcB �¿Q	?�B
?:B£M [�E«QTJRB \XB�HjEXN3BP^B�SOJcQ£\)B�[���\Z_rE)HXB f©MaC�Q!B!B£B�\XB
[|^B�ljEXBDHXN�BD[ � K ��\ u��go
HXY�u«B�MUoAv
� ?
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d1 d2

i1

m2

d3

i2

m3

d4

i3

m4

i4

T(i4|d4)

End

i0

m1

T(i4|i4)

Begin

T(i4|m4)
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k	SAEX[!MtqOSUHX[ E)JcQmB¼QT[|^BnEXH)B�@]MaJcJ.BDLcQTB \Z_�M BTZUSULcQ¼J > C�BD[v\�E \)SUC�MaQ£H)B h�E�@CB¼QTN��tY,BPJvLRBWV
CmMaL�ljE�^B]E)HXB�f¿SOLcJ.B	N�SOLRL|^B�BâM�JRQTSUH \XBD[_L|^B�[�E,BTJ.MaJ.[�SA@)J.BDHjEX[_[bEXL EXH ^B�N > MaHrJcQmB!BTSUH J.BD[cJ_MtqOB�N
N�B�E�c9SA@)J.BDHjEX[ghXMOL�BâM#C ^BDJ > S|\XB�\)B�[ C�MaJ.LpQ£NDB�[�?

��M�[cJ.LbEXNDJ�EXLRBg\�E C�S|\ @B3BTBgQTHCf�^B�L|^BOY|LRBDhXL|^BD[RB�HKJ«^B�B�BDH�d]ZAEXLcB!sUYKBD[cJ_N3B£MO[R[pQ�ljEXB�\]MaHX[�BTB
\XSUC�MaQTHXB
?��1B�ZUL.Mah > B#B�[pJ BTQTH�^B�M�Q£LcBmBPJjN�SUC�hXLcB�HX\ÓJ.LRSaQ£[�J*a|hÁBD[j\Z_e^BPJ�MaJR[�LcB�hXL|^B�[cB�HKJ�MOHKJ
B	_ Q£H)[RB�LpJRQTSUH ��GIHX[cB�LpJA��YXBâM0[bEXhXhXLcB�[c[cQTSUH � C�B3BTBDJRBQ��SAE B _e^B�C#Q£[c[cQTSUH �p\0MaJRN > ��\Z_`EXH [ba|CvV
@ÁS
BTB
?,�1B�[Ü^BDJ�M�J.[�N�SULcLRB�[chÁSOHX\]MOHKJ @M EXHXB [bEXhXhXLcB�[c[cQTSUH HZ_e^BDC�BDJRJRB�HKJ#h]Ma[!\XBm[ba|C/@iS
BTBOY
M
E�N�SUHKJ.LRMaQTLRBj\XB�[	\XB3E,c M
E)JRLRB�[3?

�1BjC�S«\ @B3BTB�NDSUHX[pJ.L�E«QTJ @M#h]MOLpJRQTL	\)B�[ MOE#[|^B3l�E)B�HXNDB�[�\)QT[RhiSUH)Qm@CBTB�[	N�SUC�h)JRB�s8I ^BDJ�M�J.[
\Z_e^BDC#Q£[c[cQTSUHZ?�o_SOC�C�B�hÁSAE)L<B£MgC ^BDJ > S|\XB_\XBD["C�MaJRLcQTN�B�[DY E)HXB_L|^B�ZOQTSUH!BDHKJRQ @B�LRB�hÁB3E)J�M�B£SULc[
IBDJ.LcB?h]MOLcN�SAE)L�EXB @M B£M�LRBDN > B�LcN > B \XB­[cQ¼J.BD[�hÁSaJ.B�HKJcQ£B�B£[3?AK d]H#\)B­N�SUC�h]MOLcB�L BTB�[�\)B�E,cvC ^BWV
J > S|\XB�[_HXSAEX[?NDSUHX[pQ£\�^BDLRSUH)[)EXHXB�[|^B�ljEXB�H)N�Bj\XBjuOEOEUnA^!HjEXN�BP^BDSOJRQT\XB�[DY]N�SUHKJRB�H]MOHKJ�BTB�Z @BDHXB
\XB�B£M�
'V²Z
B£S
@)Q£H)B > EXC�MaQTHXB�BDJÐE�MOn ����%�� o)o K = ?���M d]ZAE)LRB/I�C�SUHKJ.LcBGB£MmNDSULRL|^B3B£MaJRQTSUH
B�HKJ.LcB]B£BD[?[RNDSULRBD[?N�M�B£N3ECBP^BD[ M�qUB�N B£M!C ^BDJ > S|\XB�\XBD[?C�MaJ.LpQ£NDB�[?BPJ BTB�C�S«\ @B�B£BÐ\XBD\0MaL�gOStq�?
o_BDJRJRB�N�SOLRL|^B�BâM�JRQTSUH [�_�B�c«hCB¼Qml�E)B�h]MOL BTB f©M�QTJ ljEXB]B£M!C�S«\�^B�BTQT[.M�JRQTSUH C�MaJ.LpQ£NPQ£B�BmBTB�B�[pJ d]HXM�V
� ¦.ÅD�����-������¡ � ��� �?� ¦ �1���©���£¦ � �t��� � ���t¤���Å �?� ¦ Å�� � �

�<� ���)��� # #
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B£BDC�BDHKJ9^B3l�E«QTqaM BTB�HKJ.B @M EXHXBjN > MaQTHXB�\XBG\0MOL�gaStq�[cQTC�h,B£B ?

GpB"B�[pJ�\)Q �mNPQmBTB#\XBv\�^BDJ.BDLRC#QTHXB�L ljEXB3B!BTB�MOhXhXLcS«N > B!B�[cJ]BâM C�BDQ!B!B£B3EXLRB �©\]MOHX[]BTBv[cB�HX[
S @E!B3B!BTB?hÁBDLRC�BDJ"\XB?C�B�[bEXLRBDL B	_�M���H)Q¼J«^B?\(_rEXH![cQ¼J.B?hiSAEXLXEXH/f©MONPJ.B�E)L���N�MOLXB£Mgq ^B�LpQmd]N�MaJRQTSUH
B�c«h�^B�LpQ£C�BDHrJ.M BTB;B�[cJvN�SUC�hCBTB�c«BOY"\_^B�hiB�HX\ \)B�[vNDSUHX\)Q¼JRQTSUHX[v\)B�B	_�B�c«h�^BDLcQTB�HXNDB#� �T� �#�T� %&���
�T� �#� �
� �¬BDJ	B�H9\XB�LcH)QTB�L	LRB�[c[RSULpJ	\XBDBâM�L|^BDZOQ£SOH9\)B B _`K�CDk B�HKJ.S
EXL.MOHKJ BTB�[pQTJRB
?

�1B	C ^B�N�MaH)Q£[cC�B B¼QâMOHKJ�[cQ¼J.BD[�\XB dCc)MaJcQ£SUH'YAf©MONDJRB�EXLc[�\XB J.LRMOHX[cN�LcQTh)JcQ£SUHmBDJ�L|^BDZAECB£MaJRQTSUH
B�[cJvh]MOL#MaQ!B!B£B3EXLR[#NDSUC�hCB£B c«B9BPJ#LRB�BâM�JRQ¼qUB�C�BDHrJ�C�M B_N�SUHXHjEAY"BDJ B _�M���H)Q¼J«^BmQ£HKJ.LpQ£H)[ @B�ljEXB
\Z_rE)H�[cQ¼J.BvH(_�BD[cJ�h]Ma[]B£B�[RB3ECB�NDLcQ¼J @B�LcB @M hXLcB�HX\)LRBvBDH�N�SUC�h)JRB
?Zo�QTJRSUHX[ @M NDBDJ ^B�ZKMOLc\ EXH
SAE)q|L.MOZOBg\XB	L|^B�ft^B�LcB�HXNDB � ��B��	o�M
� �FKAKgH�a�hXLRSOJRBDQTHmJ > MaJ¬Q£[¬HXB�BD\XB�\ f¿SUL�J > B Q£H«QTJcQâMaJcQ£SOH S
f
J.L.MaHX[RNDLcQTh)JRQTSUHAY�@�E)J�� > QTN > Q£[gHXSOJ	QTJR[RB3B!f h]MOLpJÐS f�f�k K hiS
B!a|C�BDL.MO[cBOY`Q£[g\XB3dXHXB�\5MO[gM
J.L.MaHX[RNDLcQTh)JRQTSUH�f©MONDJRSUL�? \ MOH�a�J.L.MaHX[RNDLcQTh)JRQTSUH�f©MONDJRSULR[�MONPJ @ja5LcB�NDSUZUH)Q @DQTHXZ9NDQT[pVeMaNDJRQTHXZ
[cQ¼J.B�[¯J > M�J�MOLcB�N�BâMa[R[cQ!d]BD\�MO["NDSUC�hXLcQT[cQTHXZ�h]MaLcJ.[¯S
f]h)LRSUC�SOJRB�LR[¯SUL¯B�H > MOHXN�BDLR[3?��ÜB_C/E)[cJ
LRB�NDSUZUH)Q @�BaY > S��_BPqUB�LDYiJ > MaJ�@)QTHX\)QTHXZ�J.S�CDk K QT[gHXSaJ HXB�NDB�[R[RMOLcQ!B!a J > BjSUHCB!a;C�B�MOHX[	S
f
MONDJcQ£SUHGf¿SUL�MgJRL.MOHX[cN�LpQ£h)JcQ£SOHyf©MONDJRSUL�? K f©MONPJ.SUL�C�MPa�LRB�NDSUZUH)Q @�B MaHXSOJ > B�LXf©MaNDJ.SOL�YOSOL"C�MPa
LRB�NDSUZUH)Q @�BÐf k�KyhiS
B!a|C�BDL.MO[cBOY|SUL¬hÁSU[c[cQm@CB!amC�MPa @ÁB QTHXN�SULchÁSOL.MaJRB�\mQTHKJ.S!MOHmQTH)Q¼JRQ£MaJRQTSUH
N�SUC�hCBTB�c5SOHCBma0Q£H�J > B#hXLRBD[RB�H)N�B S f�[cBDqOB�L.M�B�SaJ > BDL�hXLRSOJRBDQTHX[�? =?> B E,BTJcQ£C�MaJRB�JRB�[pJDf¿SUL
C�BDC/@iB�Lc[ > QTh S
f	J > B;JRL.MOHX[cN�LpQ£h)JcQ£SOH MOhXhXMOL.MaJ�EX[#Q£[ fREXH)NDJRQTSUH]M�B � M5hXLRSaJ.BDQTH C/EX[pJ�@iB
HXB�BD\XB�\ f¿SUL?J.LRMOHX[RNDLcQTh)JRQTSUH�J.S�S«NDN�EXL M�JÐM#[chÁBDNDQ!d]N�h)LRSUC�SOJRB�L SUL­[RBPJ	S
f�hXLcSUC�SOJ.BDLR[3? K

w�H9L.MaQT[RSOH9\(_rEXH)B�h]MaLcJ \XB B£M�\«Q ��N�E,BTJ«^B�\)B�N�M BTN�ECBTB�L)B _�M���H)Q¼J«^Bj\Z_`EXH9[cQ¼J.BjhiSAEXL)EXH
f©MONDJRB�EXLDYA\Z_�M
E)J.LcB#h]MOLpJj\�E5C ^BDN�MOH«Q£[cC�B�[�EC@)JRQ!B B¼QâMOHKJj[pQTJRB�[�hÁSOJRB�HKJRQTB3BT[jBDJjL|^B�ZAECB£MaJcQ£SUH'Y
HXSAEX[?H)SAEX[­[RSOC�C�BD[?J.SAEXLcH�^B�hiSAEXL B£M!LcB�N�SOHXH]MaQT[R[RMOHXN�Bj\XBD[­L|^BDZOQ£SOHX[?hXLcSUC�SOJ.LpQ£NDB�[?qUBDLR[
EXHXB�MOhXhXLcS«N > B�hCBmEX[	Z
B£S
@]M BTB�H(_�B c)h,B£SOQ¼J�MaHrJ�M
EXN3EXHXB!NDSUHXH]M�Q£[c[.MOHXNDB![bEXL�BTB�[	N3B£MO[c[RB�[g\XB
[|^B�ljEXBDHXN�BD[�N�SOHX[cQT\�^B�L|^B�BD[�?

� � ��� 
������!���"���!��� � ����� �
	������
���� � � 
m� 
#
 � ��� ���

o_BPJRJRB?[RBDNDJRQTSUHvJRL.MaQ¼J.B�\XB B _rE)JcQmB¼QT[.MaJcQ£SUH#\)B_C�S«\ @B3BTB�[�\XB BâMOH)ZKMOZUBD["[cJ.MaJRQT[cJcQ�ljEXBD[�hÁS
EXL
BâM�N�MOLRMONDJ«^B�LcQT[.M�JRQTSUH�\XB�L|^B�ZaQ£SUH)[ÐhXLcSUC�SOJ.LpQ£NDB�[�Yi[.MaHX[ÐNDSUHXH]MaQT[R[RMOHXNDB�[ 
G��% �	��%�� ?R�1B/@CE)J
B�[cJ�\XMOHX[ EXH hXLcB�C#QTB�L#J.BDC�h)[#\XBnf¿SAEXLcH)Q£L E)H SAE)JRQ!B­hiB�LcC�BPJRJ.MOHKJ�\XB;h]MOLcN�SAEXLpQ£L/EXHXB
BâMOLcZUB	[|^B�ljEXBDHXN�B @M BâM�LRBDN > B�LcN > B�\XBÐh)LRSUC�SOJRB�EXLc[�Y|SAE \XBg\�^BDJRB�LcC�QTHXBDL?[cQ5EXHXBg[|^B�ljEXBDHXN�B
\XSUHXH�^BDB;B�[pJ#hXLRSOC�SaJ.LcQTN�B ��hXL|^B�\)QTNDJcQ£SUHR��? k	SAEX[#B�[ch�^B�LcSUHX[#\]MaHX[yEXH \XB3E,c|Q @BDC�B;JRB�C�hX[

�<� ���)��� # #
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IBDJ.LcBÜN�MOh]M
@,B£BD[ \XBÓ\�^BD\�E)QTLRB \)BxB _�B c)MOC�B�H \)B�[0C�S|\ @B3BTB�[9\XBD[ ^B3BW^B�C�BDHrJR[0N�MOL.MONPJ«^BDLcQT[pV
JRQml�E)B�[­\XBD[­hXLRSUC�SOJRB�EXLc[?BDJ?[�EX[cN�B�h«JRQm@CB£BD[g\)B�HXSAEX[_QTHX[pJ.L�E«Q£LcB�[�EXL BTB�E)L?C�S«\XBÐ\Z_�MaNDJRQTSUH
��B�c«hCB¼QTN�MaJcQ£SUHR��?

k	SAEX[Ó^BDJ&E)\)Q£BDLRSUH)[/B£BD[vC�S«\ @B3BTB�[!H)ZUL.MOC�[�BDJvCGECB¼JRQTZUL.MOC�[3? �1B�EXLG@�E)J!hXLRBDC�QTB�L�B�H
J.L.M�QTJRB�C�B�HKJ5\XB B£M h]MOLcS
BTB HZ_�B�[cJ5hXMO[VB£M \)Q£[cN�LpQ£C#QTH]MaJRQTSUH \XB \)B�E,c N3B£MO[R[cB�[5\XB [|^BWV
l�E)B�HXNDB�[�Y�C�MaQT[¯Q!B£[�NDSUHX[cJcQTJ�EXB�HKJ"\XB�[¯C�S«\ @B�B£BD[,hiSAE)qaMOHKJ�^BDqOB�HKJ&E)B3B!B£BDC�BDHKJ�C#QTB�E,c�LcB�HX\)LRB
N�SUC�h)JRB�\)B�[jhXLRSOhXLcQP^BDJ«^B�[j[cJ.MaJRQT[cJcQ�ljEXBD[!\XBD[�L|^B�ZOQTSUHX[jhXLcSUC�SOJ.LpQ£NDB�[ ljEXB�\XB�[�C ^BDJ > S«\)B�[
hCB�E)[	[pQ£C�hCBTB�[3?

��M;\�^BDCmMaLRN > B�B�[pJ�B£M;[�E)Q¼qaMOHKJ.B�hiSAEXL BTB�[j\XB�E�cÜMOhXhXLcS«N > BD[��1\XB3E,cÓC�S«\ @B�B£BD[j[RSUHKJ
N�SUHX[pJ.LbE)QTJR[�hÁS
EXLÐN > M l�E)B#N3B£MO[R[cB � K�CDk l�E)B3BTN�SUH�ljEXB�SAE0hXLRSUC�SOJRB�EXLH��?Zo > MON�E)HÓhiB�LeV
C�BPJ�\Z_�Ma[R[RS|NDQTB�L @M�EXHXB�HXSAE)qOB3B!B£B [|^B3l�E)B�HXNDBVEXHXB9hXLcSA@]M
@)Q!B¼QTJ«^B9\(_�MOh)h]MOLcJRB�H]MaHXN�B @M�B£M
N3B£MO[R[cB ljEZ_ QmB LcB�hXL|^B�[cB�HKJ.B ?T�1B�[jNDLcQ¼J @B�LcB�[�\Z_e^BDqaM BmE]MaJRQTSUHÓ\�E5C�S«\ @B�B£B�[cB�LRSOHrJ�\Z_`EXHXB�h]MOLpJ
B£B�J�M E,c�\XBjhXLcSUC�SOJ.B3EXLR[ LRBDN�SUH)H�E)[�Y`\Z_�M
E)J.LcBjh]MOLcJ BTB�J�M
E,c;\XBDf©M
E,c�hiSU[cQ¼JRQ!f¿[�?

k	SAEX[,N�SUHX[pJ�MaJRSUHX[,\ @B�[<B	_e^BDJ�EX\XB_\CE!C�S«\ @B3BTB_HXZULRMOC�[ EXH)B�f¿SULpJ.B¬N�SULcL|^B�BâMaJcQ£SOH!B�HKJRLRB BTB
[RN�SOLRBgMO[R[cS«NPQP^B @MGEXH)Bg[|^B�ljEXB�H)N�B�BPJ�B£M�h)LRSUhiSULcJcQ£SOHm\XB � BPJ_\XB]o�\]MaHX[�NDBDJcJ.B	[|^B�ljEXBDHXN�B
� ljEXB�B _�SOH \�^B�[pQ£ZOHXB�LRM�h]MOLGB£M0[bE)QTJRB h]MOL�J�M
E�c \XB � o �&? k	SAEX[vNDSUHCf¿LcSUHKJ.SUHX[vM B£SOLR[GB£M
C ^BPJ > S|\XB�HXZULRMOC�[ @M EXHXB�C ^BDJ > S«\)Bm[pQ£C�hCBTB�@]Ma[|^B�B�[�E)L�BTB�[ f¿L|^B3l�E)B�HXNDB�[v\XB�H«VpEXhCBTBDJ.[3?
��BD[ L|^B�[bECB¼J�MaJR[	\)B�[	\XB�E,c;C ^BPJ > S|\XBD[g[cSUHKJgNDSULRL|^B3BP^B�[ BDJ B¼QP^BD[	M
E,c;J.M
E,c�\XB � oÐYXC�MaQT[ B£M
N�SUC�h]MOLRMaQT[RSUH9B�[pJgBDH f©M�qOB�EXL	\XB�[ HXZOL.MOC�[�?

o_SOHrJRL.MaQTLRBDC�B�HKJ�M
E,cÜ\XB3E,cÜC ^BDJ > S«\XBD[vhXL|^B�Ni^BD\XB�HKJRB�[�YXB£BmC�S|\ @B�B£BmC/ECB¼JRQTZUL.MaC�[�HXB
LRB�hiSU[cBmh]Ma[!\)QTLRBDNDJ.BDC�B�HKJ#[�E)LGEXHÜN�SUC�h)J.MOZUBm\XB�[�H«V*EXh,B£BPJ.[�Y�BPJvhXL|^B�[RBDHKJ.B B _�MtqaMOHKJ.MOZUB
\Z_�SOh_^B�LcB�L�EXH)B�[RBDZUC�B�HKJ�MaJcQ£SOH;\XB�[­[|^B�ljEXB�H)N�B�[3?]GpB'BD[cJ­\«Q ��NDQ!BTB�\XB�N�SOC�hXMOLRBDL?N�BPJRJ.BÐC ^BWV
J > S|\XB�M
E,cÓ\XB3E,cÓhXL|^B�Ni^BD\XB�HKJRB�[�Y<B	_�B�H)[RB�CG@CBTB \Z_�MOhXhXLcB�HKJRQT[R[RMOZUB ^BPJ�MOHKJ�\)Q O	^BDLRB�HKJ�Y¯C�MaQT[
SUH#N�SUH)[cJ�M�J.B h]MOLcBDQ!BmBTB�C�B�HKJ�EXHXB­NDSULRL|^B3B£MaJRQTSUH�B�HKJRLRB)B£B?J.M
E,cv\XB � o BDJ B£B­[cN�SULcBgMa[R[RS|NDQW^B
M
E,c�[|^B�ljEXB�H)N�B�[3?

��� � ��� "�0 + 6 * < 3 $ + :�0="�0
5167$�4 .'* 	�" �*�� >�* 4 38* 6
o_BPJRJRB	[cB�NPJRQTSUH M�hiSAEXL�S
@)deBDJ \Z_I^BDqaM BmEXBDL BTB�[ hiB�L f¿SULRC�MOHXNDB�[�\XB)B _�MahXhXLRS|N > B­HXZOL.MOC�[

BDJm\XBtB£MÜNDSUC�h]MOLRBDL @MxEXHXB C ^BPJ > S|\XB [cQTC�h,B£B @XMO[|^BDB0[�E)L B£MÜNDSUC�h]MOL.M�Q£[cSUH \XBD[ f¿L|^BWV
l�E)B�HXNDB�[#\XBD[vH«V*E)hCB£BPJ.[v\XMOHX[GBTB�[!B�HX[cB�C/@,B£BD[#\Z_�MahXhXLRBDHKJRQT[R[.MaZUB;\Z_`EXHXB h]MaLcJvBPJ/B£M0[|^BWV

�¿� � �¿Î



���������	��

���	���������������������� �����!

��"�
#"����$�
��!
�%&�������'��

������

�(��� ���)��%&�������*��+,%&� s8M

l�E)B�HXNDB @M�N3B£MO[R[cB�L	\Z_�M
E)J.LcBjh]MOLcJ�?

C�B3E,c f©MONPJ.B�E)LR[,deS
E]MOHKJ¬[�EXL BâM�ljE]M B¼QTJ«^Bg\XBD[_L|^B�[�E,BTJ.MaJ.[�[RSUHKJ�B�c)MOC#Q£H�^B�[�?7�1BghXLcB�C#QTB�L
B�[cJ B£M�J.MaQ!BmBTB�\XB�[�H«V*E)hCB£BPJ.[�E)JRQ!B¼Q£[|^B�[�� ��� v;[3_�M�q @B�LcB IBDJRLRB EXH @ÁSUH5NDSUC�hXLRSUC#QT[�\XMOHX[
HXSOJ.LcBÐN�MO[�?��gH \XB3E,c|Q @BDC�B f©MONDJRB�EXL?BD[cJ BâM�J.MaQ!BmBTB�\XBD[?[|^B3l�E)B�HXNDB�[ N�SUH)[cQT\_^B�L|^B�B�[ ��B£BD[?hXL|^BWV
\)Q£NPJRQTSUHX[�[�E)L�\)B�[�[|^B�ljEXBDHXN�BD[ NDSAEXLcJRB�[�[RSOHrJ�\XB�C�SOQTHX[ @ÁSUH)HXB ljE]M B¼QTJ«^BtljEXB�[�E)L�\)B�[
[|^B�ljEXBDHXN�BD[jhCB�E)[]B£SOHXZAEXBD[�Y'C�MaQT[]BTB�[�hiB�L f¿SULRC�MOH)N�B�[gJ.B�H)\XB�HKJ @M [cBv[cJ.M
@)Q!BTQT[RBDL @M h]MOLpJRQTL
\Z_rE)HXBjN�B�LpJ�MaQTHXBjJ�MaQ!B!B£B ?

C�B3E,c�B c)BDC�hCB£BD[Ð\XBj\�^BPJ.BDNDJRQTSUH [RSUHKJ	\XSUHXH�^B�[	B�H d]H \)B�[cB�NPJRQTSUHZ?

h � 0 � 0 � Y 4 } 6 z 9 z|{ xz�; 
 Y 2548= ��� 7�2 {
k	SAEX[ÓM�qUSUH)[xE«JRQ!BTQT[|^B hiSAEXL BTB�[5hXLRSOC�SaJ.B�E)LR[ s8I
v�M�[|^B�ljEXBDHXN�BD[ B�c|JRL.MaQ¼J.BD[Ó\)B B£M

@]MOH�ljEXB�w�\ � ��YUNDSUHKJ.B�HXMOHKJ E)Hm\�^B3@�E)J \XB­JRL.MOHX[cN�LpQ£h)JcQ£SOHAYU\XB)BTSUHXZAEXB3EXL�qaMOLcQ£MOHKJ B�HKJRLRB
s8MOn�BDJ�stn�MOn#HjEXN3BW^B�SaJRQT\XB�[�BPJÐ[pQTJ�E�^B�BD[Ð\]MaHX[ B£M�L|^B�ZOQTSUH � V.stnUnUn)Y�� MOn
��M E)J.SAE)L	\CE0\�^B3@�E)J
\XB�J.L.MaHX[RNDLcQTh)JRQTSUHZ?

E
^)s?\XB­NDB�[�[|^B3ljEXB�HXNDB�[�SUHKJv^BDJ«^B?qOM�BTQT\�^B�BD[�h]MOL"q�^BDLcQ!d]N�MaJcQ£SOH�\CE�\�^B�@�E)J \)B_J.LRMOHX[RNDLcQTh«V
JRQTSUHZ?�w BmBTB�[	J.SOJ.M BTQT[RBDHKJ IOo�IanAvA^#HjEXN3BP^B�SOJcQ£\)B�[�BDJgN�SOHX[cJcQTJ�EXB�HKJ B _e^BDN > MOHKJRQ!B!B£SUH0\Z_�MahXhXLRBDH«V
JRQT[R[.MaZUB�hiSU[pQTJcQmf ?R�1B�[ ^A^
H�[|^B3l�E)B�HXNDB�[�LcB�[cJ.MOHKJ.BD[�YiHXSUH q�^BDLcQ!d?^B�BD[�Y'NDSUHX[pJRQ¼J&EXBDHrJ B	_I^B�N > MOH«V
JRQ!BmBTSUH�\XBjqOM�BTQT\]MaJcQ£SUH�hiSU[cQ¼JRQ!f ?

� _e^B�N > MaHrJcQmB!BTSUH \Z_�MOhXh)LRB�HKJcQ£[c[.MOZUBmH�^B�ZUMaJRQ!f?BD[cJ B	_�B�H)[RB�CG@CBTB \XBD[�[|^B�ljEXB�H)N�B�[!\Z_rKDCDk
> E)CmM�Q£H#\Z_rw�\ � � ��B�HKqrQTLRSUH I �¼stn��"HjEXN�BP^BDSOJRQT\XBD[���?F�1B?hiSOQT\X[�\XBD[�hXLcSUC�SOJ.B3EXLR[�hXL|^B�[cB�HKJ.[
\]MOHX[	N�BPJ9^BDN > MOHKJRQ!BmBTSUHy^BPJ�MOHKJgH�^B�Z BTQTZUB�M @CB£BaY`HXSAEX[gM�qUSUHX[gN > SOQT[cQ,\XB�HXB�hXMO[�BTB�[	SOJRB�L \XB
BâMz@]MO[cB�\XB�N�SUHKJ.LcBPV²B�c«B�C�hCBTB�[3? � _e^BDN > MOHKJRQ!B!B£SUH�\XB;qaM BTQT\]MaJcQ£SOH�H�^BDZKMaJcQmfgB�[pJ NDSUHX[cJcQTJ�E�^B
\XB I H [|^B�ljEXBDHXN�BD[�\XByBTSUHXZ
EXB�EXLÐ[�EXh�^BDLcQTB�EXLcB @M MOnUnUnOn HjEXN3BP^B�SOJcQ£\)B�[ ��M
E J.SOJ.M B?s���u �Ts�n	�
H�E)N3BP^B�SOJcQ£\XBD[��.Y5ljE)Q�[cB�LRSOHrJ	\�^BDN�SAE)h_^B�BD[ÐB�H�J.LcSUH �NDSUHX[ \XBDBâM BTSUHXZAEXB3EXL \�^B�[pQ£L|^B�B ?

h � 0 � N � i 6 Y]~ {
k	SAEX[�hXL|^BD[RB�HKJRSUHX[#\]MOH)[!N�BPJRJRB [RBDNDJRQTSUH$B£M C ^BDJ > S|\XB HXZOL.MOC�[�Y,BDJ�C�SUHKJ.LRSOHX[yljEXB

B£BD[	L|^B�[bECBTJ.MaJ.[	\�^BDhÁBDHX\XB�HKJg\XBDBâM�N�SOC�hiSU[pQTJcQ£SUH9\XBD[g[|^B�ljEXB�H)N�B�[3?

�<� ���)��� # #
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� 7Z9 xz�� = {�Y 48=�7�2 9 z|{ xz,;�
 Y 2548= � � 7�2 {

��BD[vHXZULRMOC�[#hÁBDLRC�BDJcJ.BDHrJ�\)B;C�S|\�^B�BTQT[RBDL EXHXB;N3B£MO[c[RB;\XB;[|^B�ljEXB�H)N�B�[�B�H Ma[R[RS|NDQ£MOHKJ @M
N > M
ljEXB9[ba|C/@iS
BTB9[RMÓh)LRSA@]M @)QmB¼Q¼J«^B;\Z_�S«NDN�EXLcLRBDHXN�B9B�H f¿SUHXNPJRQTSUH \XB�[RB�[ � � s9h)L|^B�\�^BPV
N�B�[c[RB3EXLR[3??��M q|L.M�Q£[cB�C/@,BâMOH)N�B�\Z_rE)HXB#[|^B3l�E)B�HXNDB�� ��� � � � � � ����� ��� � ���	B�[cJ�M�B£SULc[
N�M BTN�ECBW^B�B�\XBDB£M f©M �N�SUH9[�E)Q¼qaMOHKJ.B �

	 �
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 � � ��������� 
 � �
�1BD[�h)LRSA@]M @)QmB¼Q¼J«^B�[�� ������� ��� 
 
 � � ��������� 
 � ��N�SOHX[cJcQTJ�EXB�HKJ B£BD[�h]MOL.MaC @BPJ.LcB�[�\�E C�SaV\ @B3BTBOY]BPJg[cSUHKJ	B�[cJcQ£C ^BDB�[Ð\(_�MOh)L @B�[ BTB�[ B�HX[cB�CG@CB£BD[�\Z_�MOhXhXLcB�HKJRQT[R[RMOZUB ?

��Mjq«LRMaQT[RB�CG@CB£MOHXN�B�MO[R[cS«NPQP^BDB @M�E)HXBÐHXS
E)qUB�BmBTB�[|^B3ljEXB�HXNDB�h]MOL N > MON3EXH;\XBD[_C�S«\ @B3BTB�[
hÁBDLRC�BDJgM BTSULR[ \XBj\�^BPJ.BDLRC#Q£H)B�L	[.M�N3B£MO[R[cB�\Z_�MOhXhXMOLcJRB�H]MOH)N�B
?

wyxz|{�}X� 4 Y 4 {

kgSAEX[vMtqOSUHX[#N�M B£N3ECBP^B;\XB�E,c C�S«\ @B�B£BD[#\XB v�V²ZUL.MaC�[ @M�h]MOLpJRQTLv\XB�[Ü^B�N > MOHKJcQmB!B£SOHX[�\Z_�Mah«V
hXLRBDHrJcQ£[c[.MOZOBOY]BDJ	Ma[R[RS|NDQW^B @M#N > M
ljEXBj[|^B3l�E)B�HXNDB�� ��� � � � � ��������\)B�[ ^B�N > MOHKJRQ!BmBTSUHX[	\XB
qOM�BTQT\]MaJcQ£SUH EXH9[RNDSULRB��S���E� �

�S���E� ���
� � � 	"!$#�% �
�G�'& 	�( 
*)��
�G� �
� � � � s

� B�[pJ�MaQ£H)[cQ�LcB�NDSUHXHjEÜNDSUC�C�BvhXLRSOC�SaJ.B�E)L�[R[cQ+���
�G�,� n,?�C�B!h,B�EX[DY(BTB#N�M BTN�ECB"\XB
���
�G��hXLRBDHX\ B�H NDSUC�h)J.BnB£MtBTSUHXZAEXB3EXL#\XB�B£M0[|^B�ljEXB�H)N�BOY \XBmJ.B3B!BTB C�MOH)Q @B�LRB ljEXB;\)B�[
[|^B�ljEXBDHXN�BD[�\)B?J�MaQ!BmBTB�[ \)Q O	^B�LRBDHKJ.B�[ hiB�E)qOB�HKJDIBDJ.LcB­N�SUC�h]MaL|^B�BD[��K[cQ-���
� � �.�/�S��� � ��hÁS
EXL\XB�E,c [|^B3ljEXB�HXNDB�[�� � BPJ�� � Y«M B£SOLR[0� � B�[cJ EXH;C�BDQ!BmBTB�E)L?N�MOH)\)Q£\XMaJ?hXLcSUC�SOJ.B3EXL�ljEXB1� � ?

��Myd]ZAE)LRBjEvC�SUHKJ.LcB B£M#N�SULcL|^B�BâMaJcQ£SOH9BDHKJ.LRB��S���E� BDJ)BTB�J�M E,c;\XB � o \]MOHX[��/?7�1B�[
[|^B�ljEXBDHXN�BD[v\XB B	_I^B�N > MOHKJRQ!BmBTSUH H�^BDZKMaJcQmf_[RSUHKJ�\XB B£SUH)ZAEXB�E)L/vUnOnC?ZHKn�� \XB�[�hXLRSOC�SaJ.B�E)LR[
[RSUHKJ�LcB�N�SOHXHjEX[ N�SUC�C�B?J.B�B£[DYUMaQTHX[cQ�l�E)B v)Y�E�� \)B�[�[|^B3ljEXB�HXNDB�[¬\Z_`K�CDk ��MaQ£H)[cQ�ljEXB­H)SAEX[
B£B�qUBDLRLcSUHX[�Y`NDB�LcJ.MaQTHXB�[	\XBjN�BD[g\XBDLRH)Q @B�LcB�[	[RSUHKJ	BAOÁB�NPJRQ¼qUBDC�BDHKJ�\XB�[ hXLcSUC�SOJ.B3EXLR[H��?

��M5hXL|^BD\)QTNDJRQTSUH�B�[cJm\)QTLRBDNDJ.BDC�B�HKJ�B¼QP^BDB0M E J.M
E,c \XB � oÐY�N�B ljE)Q	[�_�B�c«hCB¼Q�ljEXB�hXMOL
B£B/f©M�QTJDljEXB BTB�[�[|^B�ljEXB�H)N�B�[�hXLcSUC�SOJ.LpQ£NDB�[j[RSUHKJ�BDH5C�S#aOB�HXHXB�hCBmEX[�LcQTN > BD[�BDH � osljEXB
B£BvLcB�[pJ.Bv\XBGB	_`K�CDk�?Zo_BDNDQ�HXS
EX[�MOC @B�H)B @M N�SOHCf¿LRSUHKJRB�L�NDBDJRJRBvC ^BDJ > S«\)B @M�EXHXB![cQTC�h,B£B
N�SUC�h]MOLRMaQT[RSUH9\XB�[)f¿L|^B�ljEXB�H)N�B�[Ð\XB�[ H«VpEXhCBTBDJ.[3?

�¿� � �¿Î
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h � 0 � h {G7 ~ Q Y 6 Y = { 752|9 z|{ �	6 xz��A}�z 2 ;Uz|{ 9 z|{ 2 ~.} Q �¿z 4 {
�1BD[,h]MaL.MOC @BDJRLRBD["\XBD[,C�S|\ @B3BTB�[,HXZUL.MaC�[�[cSUHKJ"N�M B£N3ECBP^B�["hXMOL,NDSUC�h)J�MaZUB�\)B�[¯H«V*EXh,B£BPJ.[

\XB�[gB�HX[cB�C/@,B£BD[�\Z_�MahXhXLRBDHKJRQT[R[.MaZUB
?:k	SAEX[	hXL|^BD[RBDHrJRSUHX[DEXH)BvM
E)JRLRB�C ^BDJ > S«\XBG@]MO[|^B�B![bEXL
B£BjN�SOC�h«J�MOZUB�\XBD[gH«VpEXhCBTBDJR[�Y`hXLRSOhÁSU[|^B�B�h]MOL]\ ? C�MOC�MO[ > B�g � C�MOC�o�M �¯hiSAEXL)B£M�LcB�N�SOH«V
H]MaQT[R[.MaHXN�B�BDJ B£M�N3B£MO[c[cQ!d]N�MaJcQ£SOH�\XB;JRB�c|J.BD[ ^BDN�LpQTJR[#B�H BâMOH)ZKMOZUB HXMaJ&EXLcB3BE�¿QmB?[�_�MOZOQ¼J#\XB
LRB�ZOLRSAEXhiB�L�\«Q O	^B�LcB�HKJ.[jJ.B c«JRB�[jh]MOL f©MaC�Q!B!B£B#\XB B£MOHXZAE)BOYAh]MaL BâMOH)ZAEXB#SAE5[�EadeBDJjJ.LRMaQTJ«^BQ�.Y
BDJ J.BD[cJ«^BDB�hiSAEXL�B£M#LRBDN�SUHXHXMaQ£[c[.MOH)N�B!\)B�h)LRSUC�SOJRB�EXLc[g\]MaHX[ � �1B�ZUo�M � ?
� 6�=�2 ; =RQ z 9 zz�RYÓ~ xz 4 
 7:9 z

b SAEXL EXH)Bm[|^B�ljEXB�H)N�B \)SUHXH�^BDB BTB�[ f¿L|^B3l�E)B�HXNDB�[�� � ��� � s ����� H 
 �Ð\)B�JRSAEX[DBTB�[�H«V*EXh,B£BPJ.[
[RSUHKJjN�M�B£N3ECBP^BDB�[3? o_BD[ f¿L|^B�ljEXBDHXN�BD[�NDSULRLcB�[RhiSUHX\)B�HKJ @M EXH�qOB�NDJRB�EXL�\]MOH)[DEXHÜBD[Rh]MaN�B�\XB
\)Q£C�BDHX[cQTSUH$H 
 ? b E)Q£[bljEXB�B£M [RSOC�C�Bm\XB�[ f¿L|^B3l�E)B�HXNDB�[#B�[pJÓ^BDZKM BTB @M5sUY�N�B�qUBDNDJ.B3EXLvBD[cJ
N�SUHKJ.BDHjE0\]MOH)[ B _ > a|hiB�LchCBâMaH0\Z_e^B�ljE]MaJcQ£SOH'�

�	��
�
� � � � � s

�	HXB0[|^B�ljEXBDHXN�B5hiB�E)J \XSUHXN IBDJ.LcB0LcB�hXL|^B�[RBDHKJ«^B�B�hXMOL�EXH�qUB�NPJ.B3EXL�? � _�M�qaMOHKJ�MOZUB \XB
N�BDJcJ.B�LcB�hXL|^B�[RBDHKJ�MaJcQ£SUH9B�[pJ ljEZ_rE)HXBj\)Q£[pJ�MOH)N�BjB�HKJ.LcB�\XB�E�c;[|^B3ljEXB�HXNDB�[ghÁB3E)JGIBDJRLRB�N�M�B£N3E«V
BP^BDBOY]N�SOC�C�B BâMvqaM BTB�EXL \XBDB _�MaHXZ
BTB�BDHKJ.LRB BTB�EXLc[ qOB�NPJ.B�E)LR[�Ma[R[RS|NDQW^B�[3?

C�B BâM�C IB�C�B f©M��N�SOHAY EXH BDHX[RBDC/@CBTB \)B;[|^B�ljEXBDHXN�BD[ BD[cJ�LRBDhXL|^BD[RB�HKJ«^B9hXMOL EXH qUBDNPV
J.B�E)L!\XSUHKJGB£BD[!N�S|SULc\XSUHXH�^BDB�[v[cSUHKJ/BTB�[�f¿L|^B�ljEXBDHXN�BD[#\Z_�MOhXh]MOLpQTJcQ£SOH \XB�[!H«V*EXh,B£BPJ.[!\XMOHX[
N�BDJ�BDHX[RBDC/@CBTB
?�^BDJ.MOHKJm\)SUHXH�^BD[m\XB3E,c B�H)[RB�CG@CBTB�[ \)B [|^B�ljEXB�H)N�B�[DY�\)B�E,c qOB�NDJRB�EXLc[ N�M�V
L.MONPJ«^B�LpQ£[pJRQmljEXB�[jhiB�E)qOB�HKJ IBPJ.LcBvN�M BTN�E,BP^BD[�?���M N3B£MO[R[pQmdXN�MaJcQ£SUHÓ\Z_`EXHXB#HXS
E)qUB�BmBTB�[|^B�ljEXBDHXN�B
[�_�BAOÁB�NDJ�EXBÜM B£SOLR[;h]MOL;NDSUC�h]MOLRMaQ£[cSUH \�E qOB�NPJ.B�E)L B£M LRB�h)L|^B�[cB�HKJ�MaHrJ BDJ9\XB�NDB�[9\XB�E�c
qUB�NPJ.B3EXLR[gN�MOLRMONDJ«^B�LcQT[cJcQ�ljEXBD[�?

wyxz|{�}X� 4 Y 4 {

�¯M$d]Z
EXLRBxH�C�SUHKJRLRBxl�E)BxBTB�[�\XB3E,cyC ^BPJ > S|\XBD[9JRB�HX\XBDHKJ @M N3B£MO[R[cB�L B£BD[ [|^B�ljEXB�H)N�B�[
\XB B£M!C IB�C�B�C�MOH)Q @B�LcBB� �9qaM
E)J)v�\]MOHX[ BTB�[_\XB�E,c N�Ma[�YjB£BD[?[|^B3l�E)B�HXNDB�[	\XB B _e^BDN > MOHKJRQ!B!B£SUH
H_^B�ZKM�JRQ!f"[cSUHKJg\)BjJ.MaQ!BmBTB�vUnUn �&?
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o_B�L|^B�[bECBTJ.MaJ­HZ_�B�[pJ h]MO[?[bEXLRh)LRB�HXMOHKJ�Y�BTB�[?h]MaL.MOC @BDJRLRBD[­\XB�[­C�S|\ @B3BTB�[­HXZOL.MOC�[m^BPJ�MOHKJ
B�[cJcQ£C ^BD[�h]MOL EXHXB!h)LRS|Ni^B�\CEXLRBv\)B!N�SOC�h«J�MOZUB�\XB�[ÐH«V*EXh,B£BPJ.[�? �1B�[Ð\)B�E,c0C ^BDJ > S«\XBD[�\)Q!fâV
f @B�LRBDHKJ_J.S
E)J.B�f¿SOQ£[�ljE]MOHKJ­M E,c�J�M
E�c \)BgLcB�N�SOHXH]MaQT[R[RMOHXN�BaYXN�SOC�C�B�B£B	C�SUHKJ.LRB�BâM�[RBDNDJRQTSUH
[�E)Q¼qaMOHKJ.B
?

h � 0 � > {G7 ~ Q Y 6 Y = { 752|9 z|{ 9 z|} W�~ xz 4 
 7:9 z«{
��M#N�SOC�hXMOL.MaQT[RSOHVljE)Q�[�E«QTJ	[�_�SULpQ£BDHrJRB![bEXL \XB�E,c M8c)BD[��'BâMvqaM BTB�EXL \XB �5BDJ B£M�J.MaQ!BmBTB

\XB�[ [|^B3ljEXB�HXNDB�[DY�BTB�[�J.M
E,c#\)B q|LRMaQ£[�hiSU[pQTJcQmf¿[�BPJ�\)B�f©M
E,c#hiSU[pQTJcQmf¿[!^BPJ�MOHKJ E)JcQmB¼Q£[|^B�[¬N�SUC�C�B
N�LcQ¼J @BDLRBD[g\XB ljE]M B¼Q¼J«^B
?

{ �RY]{�{ = U ;AY 48=R7�2S9 z«{ Q<6�7 ~ 7'4 z|} 6 {

��BD[!J�M E,c \XBmq«LRMaQT[#hÁSU[pQTJcQmf¿[![RSUHKJvQTNDQ­NDSUC�h]MOL|^B�[#hiSAEXL!\)B�[vqaM BTB�EXLc[#\XB � M B!B£MOHKJ#\XB
s @M#u �RBâM�J.MaQ!BmBTB�\XB]B _e^B�N > MOHKJcQmB!B£SOH9\(_�MOh)hXLRBDHrJcQ£[c[.MOZOB�hiSU[pQTJcQmf�HXBÐhÁBDLRC�BDJ­hXMO[?\Z_�M B!B£BDL­M
E
\XB3B @M \XBvNDBDJRJRB!qaM BTB�EXLH��?���M dXZAEXLRB MmC�SUHKJ.LRB/l�E)ByB£BD[�HXZULRMOC�[�LRBDN�SUHXHXMaQ£[c[RBDHrJ�C�SOQTHX[
\XBjhXLRSUC�SOJRB�EXLc[�?
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GINDQXBDHXN�SOLRB­HXSAE)[�N�SUH)[cQT\_^B�LcSUHX[ \XB�["[|^B�ljEXBDHXN�BD[�\)B?J�MaQ!BmBTB)vUnOnC? �1B_J.M
E,c!\XB f©M
E�cvhiSU[cQ¼JRQ!f¿[
B�[cJ	hCBmEX[�^B3BTBDq�^B�MtqOB�N BâM#C ^BDJ > S|\XBj\XB�[ f¿L|^B3l�E)B�HXNDB�[��Rd]ZAEXLcB�v ��?

o_BD[ L|^B�[bECB¼J�MaJR[¬[cSUHKJ B�H f©M�qUB3EXL \XB�[�HXZOL.MOC�[�Y BâM�hiB�LcJRB­[�EXL BTB�[�q|LRMaQ£[�hiSU[pQTJcQmf¿[ �¿V.sPH �
hÁSAE)L � � v ��^BDJ�MaHrJ B£MOLRZOB�C�B�HKJ�N�SUC�hiB�HX[|^B�BÐhXMOL B£B ZKMaQTH�[�EXL BTB�[ f©M
E,c�hiSU[cQ¼JRQ!f¿[ �¿VeEAM����
��N�BDNDQ1LcB�[pJ.B�q|L.MaQ'hÁS
EXL?\XBD[?J�MaQ!BmBTB�[­\)B�[|^B�ljEXBDHXN�B�M
E«J.LRBD[)ljEXB vUnUn �&?)f	MOhXhiB3BTSUHX[)ljEXB B£M
\XB�HX[pQTJ«^B�\XB�[�L|^B�ZOQTSUHX[�hXLcSUC�SOJ.LpQ£NDB�[�\]MaHX[ B	_`K�CDk d EX[cJcQmd]B ljEXByB _�SUH5[RSAE > MaQTJRB#L|^BD\�E)QTLRB
B£B�J�M E,c�\XBDf©M
E,c hÁSO[cQ¼JRQ!f¿[ÐM
E�C�M�c|QTC/EXC ?

1�2 � }�z 2 ;Uz 9 zz�RY 4 Y = � �¿z 9 z|{�{ xz��A}�z 2 ;Uz|{

kgSAEX[jHZ_�M�qUSUH)[�h]Ma[5^BPJ&EX\)QW^B B	_�BAOÁBDJ�\XB B£M�J.MaQmB!BTB�\)B�[�[|^B�ljEXBDHXN�BD[vN�SOHXN�BDLRH]MOHKJ�B	_I^B�N > MOH«V

�<� ���)��� # #
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JRQ!BmBTSUH�\XB�hXLRSUC�SOJRB�EXLc[�Y�B£MvJ�MaQ!BmBTBj\XBjN�B3E,crVINDQ�^BPJ�MOHKJ	hÁBPJRQ¼J.BjBDJ qaMOLpQâMOHKJ�@iB�M
EXNDSAEXhZ?

o_SOHXN�BDLRH]MOHKJ)B _e^BDN > MOHKJRQ!B!B£SUH�H�^BDZKMaJcQmfeYjB£B	J�M
E�c \XBgN3B£MO[R[pQmdXN�MaJcQ£SUH�NDSULRLcB�NDJRB�hiSAEXL_\)B�[
[|^B�ljEXBDHXN�BD[m\)BnB£SUH)ZAEXB�E)L#\)Q O ^B�LcB�HKJ.Bnf¿S
EXLRH)Q¼J EXH)B Q£HX\«Q£N�MaJRQTSUH [�EXLyB£MVd`M
@«QmB¼QTJ«^B;\Z_`EXHXB
hXL|^BD\)Q£NPJRQTSUH BDHxf¿SOHXNDJcQ£SUH5\XB B£M;J.MaQ!BmBTB�\XB BâM�[|^B3l�E)B�HXNDBOY¯BDJ�hÁBDLRC�BDJ�\XB dCc«BDL�B£M�J.MaQ!BmBTB
\XB B£M f¿B�H�IBPJ.LRB BTSULR[�\XB B	_�B�c«hCBTSUL.M�JRQTSUH \Z_`EXHXB�ZULRMOHX\XB�[|^B3l�E)B�HXNDB
? �1BD[�L|^B�[�E,BTJ.MaJ.[�\XB B£M
d]ZAEXLcB!uvNDSUHXN�BDLRHXBDHKJÐ\XBD[	J.MaQ!BmBTB�[ \XB�EUnUn ��EAvUn ��HjIOn �&HA^Un �����eoAvUn,?

o_SOC�C�B B	_�SUH�hiSAE)qaMaQ¼J [�_ a�MaJRJRB�HX\)LRB)B£BD[�L|^B�[bECBTJ.MaJ.[ [cSUHKJ�C�BPQmB!B£B3EXLR[¬[�E)L¬\)B	ZOL.MOHX\)B�[
[|^B�ljEXBDHXN�BD[�? = SAE)JRB3f¿SOQT[ BTBÐJ�M E,cm\XB f©M
E�c hiSU[pQTJcQmf¿[¬J.B�H)\ @M�[RBÐ[cJ�M @)QmB¼QT[RB�L_L.MOh)QT\XBDC�BDHKJ�Y)[pQ
@)Q£BDH ljEXB�uOnUn!HjEXN�BP^BDSOJRQT\XBD[	[cB�CG@CB£BDHKJg[bE	��LRB �©N�B�NPQALcB�[cJRB�q|L.MaQ'hÁSAE)L_\Z_�M
E)JRLRB�[?qaM BTB�E)LR[
\XBjH���?

w HjNDSUHXN3BmEX[pQ£SUH'YtN�BDJcJ.Bv^BDJ�EX\XB N�SOC�hXMOL.MaJcQTqOB C�SOHrJRLRB ljEXB @)QTB�H ljEXB BâM­C ^BDJ > S|\XB�HXZULRMOC�[
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[RSOQ¼J�@]Ma[|^B�BÐ[�EXL�B£BgN�SUC�h)J.MOZUBÐ\)B�[?H«VpEXhCBTBDJR[?BDJ l�E)B�[RBD[?L|^BD[�ECB¼J�MaJR[?\�^BDhÁBDHX\XB�HKJ­\CE J�M
E�c
\XB � oÐY«B�BmBTB�HXB�[cB�L|^BD\�E)Q¼J­h]MO[ @MGEXHXB�[pQ£C�hCBTB�N�SUC�h]MaL.MaQT[RSUH;\)B]BâM�N�SUC�hiSU[cQ¼JRQTSUH;\XB]B£M
[|^B�ljEXBDHXN�B!M�qUB�N�N�B�BmBTB�[	\XBD[�^BDN > MOHKJRQ!BmBTSUHX[3?

� W1z|~ Q �©z|{ 9 z 9 xz 4 z�; 48=R7�2

�¯M�\�^BDJRB�NPJRQTSUH;\XBÐL|^B�ZOQTSUHX[_hXLRSUC�SOJRLcQTN�BD[_\]MOH)[�EXHXB�BâMOLcZUBÐ[|^B�ljEXBDHXN�B�\Z_`K�CDk [�_�BAOÁB�NPJ&EXB
B�H f©MaQT[.MOHKJ¬Z
B¼Q£[c[RB�L EXH)B f¿BDH�IBDJRLRB \XB?J.MaQmB!BTB d,c¬^BDB)B£B)BTSUHXZ�\XB)B£Mj[|^B�ljEXBDHXN�B ?�o_BPJRJ.B)f¿BDH8IBDJRLRB
\_^B3B¼Q£C#Q¼J.B EXHXBj[cSAEX[pV²[|^B3l�E)B�HXNDB!\XSUHKJ)BTBj[RN�SOLRBjB�[pJgLcB�hiSULcJ«^B�[�EXL)E)H ZULRMOh > B�qrQT[�E]M�BTQT[.MOHKJ
B£BD[	L|^B�ZOQTSUHX[ hiSOJ.BDHKJRQTB3B!B£BDC�BDHKJ�hXLcSUC�SOJ.LpQ£NDB�[�?

�1BD[�\)B�E,cÓ[|^B�ljEXB�H)N�B�[Ó^BDJ�EX\)QP^B�B�[!MOhXh]MaLcJRQTB�H)HXB�HKJ @MnB	_�B�HX[cB�CG@CB£B \XBvqaM BTQT\]MaJcQ£SOHÜH�^BWV
ZKMaJRQ!f ?(u,EXL]B£M hXLRBDC#Q @BDLRB ��dXZAEXLRB ^F� MOhXhXMOL.MaQT[R[cB�HKJjN3B£MaQTLRBDC�BDHKJ�JRLRSOQT[�h)QTN�[DljE)Q�N�SULcLRB�[eV
hÁSUH)\XB�HKJ�BAOÁB�NPJRQ¼qUBDC�BDHKJ @M�J.LcSOQ£[#\)B�[�NDQTH�l \�^B�@�E)JR[m\)B J.L.MaHX[RNDLcQTh)JRQTSUH N�SUH)H�E)[m\XBnB£M
[|^B�ljEXBDHXN�B ? �1B�[RB�E,B?M BTZUSULpQTJ > C�Bm\)Bm\�^BPJ.BDNDJRQTSUH \)BmhXLcSUC�SOJ.B3EXLR[�h�E�@CB¼QP^BOY b f 
 uCo K k
� b LRB�o�M ��Y,h)L|^B�\«QTJ!\XB�E,cÜ\XBmN�BD[�J.LcSOQT[!hXLcSUC�SOJ.B3EXLR[DY,hCBmEX[!JRLRBPQ @DB M
E)JRLRBD[!HXSUHÜLRBDN�B�H)[|^B�[
� b f 
 u�o K k B�[pJ @]Ma[|^BÐ[bEXL BâM f¿L|^B�ljEXBDHXN�BÐ\XBg[pQTJRB�[�\XB dCc)MaJcQ£SOH \]MOH)[ EXHmN�SULch�EX[�\Z_�Mah«V
hXLRBDHrJcQ£[c[.MOZOBQ��?

��M!\)B�E,c|Q @B�C�BOY]NDSUC�hÁSU[|^B�B @MyvAI«YJM �k\XB � BPJ oÐYXBD[cJ­LcB�N�SOHXHjEXB�N�SUC�C�B�N�SOC�hiSU[|^B�B
l�EXMO[cQÍVIB c)N�B�E)[cQ¼qUB�C�BDHrJ!\XBvhXLcSUC�SOJ.B3EXLR[DYAM BTSULc[ ljEZ_�B�BmBTB#HZ_�B�H�NDSUHKJRQTB�HKJ ljEZ_rE)H � b f 
 urV
o K k B�H�J.LcSAE)qUB I
vF��?F�1B�[�J.LcSOQT[¬h«Q£ND[ qrQT[cQm@CBTB�[_[bEXL BâM d]Z
EXLRB	oj[RSUHKJ¬\XB�[ L|^B�ZOQTSUHX[ h]MOLpJRQÍV
N�ECB¼Q @BDLRBDC�BDHKJÐLpQ£N > BD[ B�H � o]? 
 H�qOSOQ¼J­Q£NPQ(B _�QTC�hÁSULpJ�MOH)N�BjhÁS
EXL B£MvLRB�NDSUHXH]M�Q£[c[.MOHXNDB�\)B�[
hXLRSUC�SOJRB�EXLc[?\XB�[cB�\�^BDZKMOZUBDL_\�E @)Q£MaQT[_QTHrJRLRS|\�E)Q¼J­h]MOL�BâM�N�SUC�hiSU[cQ¼JRQTSUH;\XBD[­[|^B�ljEXBDHXN�BD[�?

����� 
 > & <P5 ��"�0 + 6
K�B£SOLR[yljEXB�BTB�[#H)ZUL.MOC�[vB c«hCB£SaQTJRB�HKJ B£BD[v\�^BDhÁBDHX\]MOHXNDB�[�B�HKJRLRB EXH [ a«CG@ÁS B£B;BPJyEXH

N�SUHKJ.B c|J.B�\XB BTSUHXZ
EXB�EXLDdCc«BaY<BTB�C�S|\ @B�B£B�C/ECB¼JRQTZULRMOC�[ � � b �:K�o
H	� LcB�hXL|^B�[cB�HKJ.B�BTB�[�[|^BWV
l�E)B�HXNDB�[#N�SOC�C�B EXHXB NDSUHXN�MaJ«^BDH]MaJRQTSUH \)B [RS
EX[pV²[|^B�ljEXBDHXN�BD[�\XB BTSUHXZAE)B�EXLc[�qaMOLcQ£M
@CBTB�[3?
�¯M/BTSUHXZ
EXB�EXL­\)B�N�B�[­[cSAEX[eVI[|^B3ljEXB�HXNDB�[gB�[cJ @iSULcH_^B�B ? 
 H9hXMOLbBTBjM BTSULR[?\)B�H«VICGECBTJcQ£ZOL.MOC�[
[cQ �5B�[pJ�B£MyB£SOHXZAEXB3EXL CmM8c«QTC�M BTB�\Z_`EXHXB�[RS
EX[pV²[|^B�ljEXBDHXN�B ?

�<� ���)��� # #
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h � N � 0 � zjiÁ~Üz 2�4 Y 48=R7�2e9�� } 2 z�{ xz��A}¯z 2 ;Uz
�1BD[?h]MOLRMOC @BDJ.LcB�[�\Z_rE)H;C�S|\ @B�B£BgH«VICGECBTJcQ£ZOL.MOC�[?[cSUHKJ BTB�[?hXLcSA@]M
@«QmB¼QTJ«^B�[?\)BÐN > MON3EXHXB

\XB�[g[RSAEX[eVI[|^B�ljEXB�H)N�B�[3?<u|Q,SUHtBTB�[g[�EXhXhiSU[cB!\�^BPJ.B�LcC#Q£H�^BDB�[DY(BâM�q|L.MaQT[RBDC/@CB£MOHXNDB#\Z_rE)HXBv[|^BWV
l�E)B�HXNDB_[RBDZUC�B�HKJ«^BDB?B�[pJ�^BDZKM BTB_M E!hXLcS«\�E«QTJ¯\XBD["hXLcSA@]M
@)Q!B¼QTJ«^B�[¯\XB�[,[RSAEX[eVI[|^B�ljEXB�H)N�B�[�NDSUCvV
hÁSU[RMOHKJ BâM#[RBDZUC�B�HKJ�M�JRQTSUHZ? b B�EX[ f¿SULcC�B�BmBTB�C�BDHrJ��

^BPJ�MOHKJ0\XSUHXH�^BDB$EXHXB [RB�ZOC�BDHKJ�MaJcQ£SUH \)B � � � � � � ��������� \XBxBâM f¿SOLRC�B � �
� � � � ��� � ��� �

	 ���E� ��� ��
� � ��� � � �
��M�[RBDZUC�B�HKJ�M�JRQTSUH�\XB � [3_�B�O'BDNDJ�EXB0M�B£SULc[�M
E [RBDHX[m\CE C�M�c|QTC/EXC \)B�q|LRMaQ£[cB�CvV

@CBâMaHXN�BaY(BâM [cB�ZUC�BDHrJ.MaJRQTSUHÓSUh)JcQ£C�M BTB#hÁS
E)qaMOHKJ IBDJRLRB#\�^BPJ.B�LcC#Q£H�^BDB�h]MOL EXHÓM BTZUSULpQTJ > C�B
\XB	�ÐQ¼J.B�Lb@)Q ?

K	Q£H)[cQ�YihiSAEXL)E)HXBj[|^B�ljEXBDHXN�B!\XB H�[ a|C/@iS
B£BD[ÐBPJ EXH C�S|\ @B3BTB�\XB�E�VICGECBTJcQ£ZOL.MOC�[��
	 ���E� � 	 �
� � � � ��
$� � �

� C�M�c
� � ��� � �'� ��� � ��
$� � � �� ��� � � � ��
A�'� ��� � � �� ��� � � � �'� ����
 � � � �� ��� � �'� ��� � �����
��
 � � � �� ��� � �'� ��� � ��
)�����
� � � �� ��� � � � �'� ����
A�����
� � � �� ��� � �'� ��� � �����
��
A�'� ��� � ���
h � N � N � { 48= ~ Y 48=R752 9 z«{ Q Y 6 Y]~ �z 4#6 z|{

^BPJ�MOHKJ­\)SUHXH�^BDEXH;BDHX[RBDC/@CBTBj\Z_�MOhXhXLcB�HKJRQT[R[RMOZUBjN�SUH)[cJRQ¼J&E�^B�\XB�hCBmEX[cQTB�EXLc[ [|^B�ljEXBDHXN�BD[�Y
B£BD[ghXLcSA@]M
@«QmB¼QTJ«^B�[g\XB�[g[RSAEX[eVI[|^B�ljEXB�H)N�B�[�hiB�E«qUB�HKJBIBPJ.LcB�BD[cJRQTC ^B�BD[�B�H0\)B�E,c9J.BDC�hX[���EXHXB
B�[cJcQ£C�MaJcQ£SOH Q£H)Q¼JRQ£M BTB�BDJ�EXHXB�BD[cJRQTC�MaJRQTSUH;Q¼J«^B�LRMaJRQ¼qUB ?P� _�B�[cJcQ£C�MaJcQ£SOH�QTH)Q¼JRQ£M BTB�\XB�[_hXLRSA@XM�V
@)QmB¼Q¼J«^B�[]E)JRQ!BTQT[RB�J.SAE«J.B�[�B£BD[�[RS
EX[pV²[|^B�ljEXBDHXN�BD[jhXL|^BD[RB�HKJRB�[�\]MOH)[ B _�BDHX[RBDC/@CBTB�\Z_�MahXhXLRBDHKJRQT[pV
[.MOZUBaY�h]MOL/EXH [cQTC�h,B£B;N�M B£N3ECB \XB�f¿L|^B�ljEXBDHXN�BD[�? ��M�L|^BPV²B�[pJRQTCmM�JRQTSUH�[3_�B�O'BDNDJ�EXB�B�H [RBDZaV
C�BDHKJ�MOHKJ�B£BD[�[|^B�ljEXB�H)N�B�[!\Z_�MahXL @BD[�BTB�[�hXLRS
@]M
@)Q!BTQ¼J«^BD[�N�M BTN�ECBP^B�BD[ @M B	_e^BDJ.MOhÁB�hXL|^B�Ni^B�\XBDHrJRB
?
��BD[�f¿L|^B3ljEXB�HXNDB�[�\XBD[ [RSAE)[pVI[|^B�ljEXBDHXN�BD[ SA@«J.B�HjEXBD[nf¿SAEXLcH)Q£[c[RBDHrJ BTB�[ h]MOL.MaC @BPJ.LcB�[ \Z_`EXH
HXSAE)qOB�M
E�C�S«\ @B3BTB
?'o_BD[ h]MOL.MaC @BPJ.LcB�[?hiB�LcC�BPJRJRB�HKJ	\XB�LRBWVI[cB�ZUC�B�HKJRB�L)B£BD[?[|^B3ljEXB�HXNDB�[DY�BTB
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hXLRS|N�BD[R[�E)[�^BPJ�MOHKJ QTJ«^B�L|^B d E)[�ljEZ_ @MmN�SOHrqOB�LcZUB�HXNDB
?

@M B	_ Q£[c[�EXB�\XB!N�B!JRL.MaQ¼J.BDC�BDHKJjSUH�SA@)JcQ£BDHKJ EXH�\)QTNDJcQ£SUH)H]MaQTLRB#\XBv[cSAEX[eVI[|^B3ljEXB�HXNDB�[�\XB
B£SUH)ZAEXB�E)L qaMOLpQâM @CB£BjhiB�LcC�BPJRJ.MOHKJg\)B�\�^B�N�LpQ£LcB�B _�B�HX[cB�C/@,B£B�\Z_�MahXhXLRBDHKJRQT[R[.MaZUB
?

h � N � h �nQ<Q � = ;AY 48=R752 �Y ��Y 6 z�; 752<2 Y = {�{�Y 2 ;Uz 9 z QX687 ~ 7'4 z|} 6 {
C�B3E,c�C�S«\ @B3BTB�["[cSUHKJ"N�M BTN�ECBP^B�[DY�B _rE)HvhÁS
EXL:B£BD[,hXLcSUC�SOJ.B3EXLR[,BDJ<B	_�M
E)JRLRB hiSAEXL B	_`K�CDk�?

��BD[9q|LRMaQ£[cB�CG@CBâMaHXN�BD[�\XBÜN > M
ljEXB [|^B�ljEXB�H)N�B \XBD[ ^B�N > MOHKJRQ!BmBTSUHX[ \XBÜqaM B¼Q£\XMaJRQTSUH [RSUHKJ
N�SUC�h]MOL|^B�BD[�Y"NDB�ljE)Q�hÁBDLRC�BDJv\Z_�B�O'BDNDJ�EXB�LyE)HXB hXL|^B�\)QTNDJcQ£SOHZ?"GINPQ_BDHXN�SULcBOY B£BD[vL|^BD[�ECB¼J�M�J.[
\_^B�hiB�HX\)B�HKJÐ\)B B£M�N�SUC�hiSU[cQ¼JRQTSUH9\XB�[ [|^B3ljEXB�HXNDB�[3?

� Y 4 } 6 z 9 z|{ xz�;�
<Y 2�48= ��� 752 {

w H L.MaQT[RSUH \XB B£M0N�SOC�h,B£B c«Q¼J«^B \XB B£M0hXLcS«Ni^B�\�EXLcB hiB�LRC�BPJRJ�MaHrJ!\XB N�M BTN�ECBTB�L/BTB�[!h]MOL.M�V
C @BPJ.LcB�[	\XB�[ C�S«\ @B3BTB�[�Y`HXS
EX[ HZ_�M�qOSUHX[	h]MO[ h�E E)JRQ!BTQT[RBDL�BTBjC IB�C�BjB�HX[cB�C/@,B£B�\Z_�MahXhXLRBDH«V
JRQT[R[.MaZUB_H�^BDZKMaJcQmf'ljEXB�hÁS
EXL<BTB�[,\XB�E�c!C ^BPJ > S|\XB�[,hXL|^BDNi^BD\XB�HKJ.BD[�?jk	SAEX[,MtqOSUHX[�[|^B3BTB�NPJRQTSUHXH�^B
EXH ^B�N > MOHKJcQmB!B£SOHm\XB�J�MaQ!BmBTB­L|^BD\�E)Q¼J.BG�pI �&H �¼stn � HjEXN�BP^BDSOJRQT\XB�[DYr[RSOQ¼J I
vA^
HÐ[|^B�ljEXBDHXN�BD[_\XB oOnUn
H�E)N3BP^B�SOJcQ£\XBD[ÐBPJ]EXH f©MONPJ.B�E)Lg\XBjL|^B�\�EXNPJRQTSUH�\XBDB _�SOLR\XLcB�\XB�stn �¬\«Q£[©deSOQ£HKJg\XB B	_�B�HX[cB�CG@CB£B
\XB�qOM�BTQT\]MaJcQ£SUH(?

�1BD[!M
E«J.LRBD[�^B�N > MOHKJcQmB!B£SOHX[![cSUHKJ�BTB�[�C IB�C�B�[GljEXB�hÁSAE)L BTB�[�HXZULRMOC�[�YZB _e^BDN > MOHKJRQ!B!B£SUH
\XB�qOM�BTQT\]MaJcQ£SUH�H�^BDZKMaJcQmf�^BDJ�MaHrJ	NDSUHX[cJcQTJ�E�^B�\XBj[|^B�ljEXBDHXN�BD[Ð\XBjJ�M�QmB!B£B vOnUnC?

wyxz|{�}X� 4 Y 4 {

�¯Mzd]ZAE)LRB5stn5C�SOHrJRLRB B£BD[mL|^B�[bECBTJ.MaJ.[m\XB�[�hXL|^B�\)QTNDJcQ£SUH)[ hiSAEXL B	_`K�CDk BPJ BTB�[�hXLcSUC�SaV
J.B�E)LR[�?,�1B�[�J.M
E,cÓ\XB#q|L.MaQT[�BDJ f©M
E,cÓhiSU[cQ¼JRQ!f¿[j[RSUHKJ�J.SAE)[�\)B�E,cÓC�SOQTHX\XLcB�[/ljEZ_�M�qUBDN BTB�[
\XB�E,cmC ^BDJ > S|\XB�[�hXL|^BDNi^B�\)B�HKJ.BD[�?]GpBiB�[pJ_J.S
E)J.B�f¿SOQ£[¬\)Q ��NDQ!B£B�\(_e^BPJ�M
@CB¼QTL EXH)BÐN�SOC�hXMOL.MaQT[RSOHAY
B	_e^B�N > MaHrJcQmB!BTSUH0\Z_�MOhXh)LRB�HKJcQ£[c[.MOZUB�H�^BDZKMaJRQ!f�^BPJ�MOHKJ \)Q O	^B�LRBDHKJP?�kgSAE)[gM�qOSUHX[ \XBjhCBmEX[gN > SOQ£[pQ
Q£NPQ BTB C�S«\)B \Z_�MOhXhXLcB�HKJRQT[R[RMOZUBnBTB hCBmEX[v[cQTC�hCBTB
?�GpB_B�[cJvB�H B�O'BPJ#hÁSO[R[cQm@CBTB � C��_o�M ��\XB
hXLRBDHX\XLRB B�H NDSUC�h)J.B�J.SAE)JRB�[�B£BD[v[RBDZUC�B�HKJ�MaJcQ£SOHX[vhiSU[R[pQ�@CBTB�[yBTSULc[!\XB B	_�MOhXhXLcB�HKJRQT[R[RMOZUB
N�SUC�C�Bj\�E N�M BTN�ECB¯\XBDB£M#q|LRMaQ£[cB�CG@CBâMaHXN�B�\Z_rE)HXB�[|^B�ljEXBDHXN�B ?

�<� ���)��� # #
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��M C�S|\_^B3B¼Q£[RMaJRQTSUHÓLRBDhÁSU[RMOHKJjB�H5\XBDLRH)Q @B�LcB�QTHX[pJ�MOHXNDB#[�EXLDE)HÓh)LRS|N�B�[c[�EX[�\XB#NDSUC�h«V
J�MOZUBaY]QmB,HZ_�B�[cJ�h]MO[9^BPJ.SUH)H]MOHKJ ljEXB/BTB�[ÐL|^B�[bECB¼J�MaJR[Ð\�^BDhÁBDHX\XB�HKJjBDHXN�SULcBv\�E0J.M
E,c \XB � o
��d]ZAE)LRB sUs��&? kgSAEX[9hXLcSUhÁSO[RSUHX[9\]MOH)[ B£M [cB�NPJRQTSUH [�E«QTqaMOHKJ.BxEXHXB5J.BDN > H)QmljEXB J.BDH]MOHKJ
N�SUC�h)JRB�\)B B£M#qOMaLcQ£M
@)Q!BTQ¼J«^Bj\XBDB£M�NDSUC�hÁSO[cQ¼JRQTSUH \)B�[	[|^B�ljEXBDHXN�BD[�Z,^BDH_^BDJcQ�ljEXBD[�?

�<� ���)��� # #
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k	SAEX[�LRB�h)LRB�H)SUHX[_QTNDQ�BâM�C ^BDJ > S«\XBg\XBÐNDSUC�h]MOLRMaQ£[cSUH \XBD[ f¿L|^B3ljEXB�HXNDB�[?\)B B£M![RBDNDJRQTSUH
EC?Ts
?�E)Y�B�H!LRMOhXhiSULcJ.MOHKJ B£BD[<f¿L|^B�ljEXB�H)N�B�[,SA@X[cB�Lcq�^BDB�[ @M)B£M	NDSUC�hÁSU[pQTJcQ£SOH!\XBD[,[|^B�ljEXB�H)N�B�[3? ��M
HXSOJRQTSUH�[cJ.MaJRQT[cJcQ�ljEXB	\XB @PVI[cN�SULcB�[DY|NDSAEXLRMOC�C�BDHKJ E)JcQmB¼QT[|^B�BgB�H @)QTSOQ£H,f¿SULRC�MaJcQ�ljEXBaY«L|^B�hiSUHX\
@M�NDB @ÁBD[RSOQTHZ?

� � � ����6 3 $ " * 6
��M�LRBDN > B�LcN > B \XB�C�SOJRQ!f¿[�N�MOL.MaNDJ«^BDLcQT[cJcQ�ljEXBD[v\Z_`EXH BDHX[RBDC/@CBTB \XB�[|^B3l�E)B�HXNDB�[yf¿SUHXNWV

JRQTSUHXHXB�BmBTB�C�B�HKJ0^B3ljE)QTqaM BTB�HKJRB�[�M f©MaQ¼J�B	_�SA@)deBPJ�\XBvH)SUC/@XLcB�E,c J.LRM�qOM E,c � ��SUH]o H
� ? � _`EXHXB
\XB�[�MOh)hXLRS|N > B�[�NDSUHX[cQT[cJRB @M?\�^BDJ.BDLRC#QTHXB�L<EXHjB�HX[cB�CG@CB£B¬\XB�C�SOJR[1[�EXL�SAE�[cSAEX[pV²LRBDhXL|^BD[RB�HKJ«^B�[
\]MOHX[#NDB�[#[|^B3ljEXB�HXNDB�[3? 
 H N�SOC�hXMOLRB;hiSAEXL#NDB3B£MzBTB�[yf¿L|^B�ljEXBDHXN�BD[mSA@)[RB�Lpq ^B�B�[�M
E�c$f¿L|^BWV
l�E)B�HXNDB�[ J > ^B�SULpQ�ljEXBD[�MaJRJRB�HX\CEXB�[DY�N�M B£N3ECBP^B�B�[ 
 ��% �	��% � @MÓh]MOLcJcQ£L�\XB \XSUHXH�^BDB�[ [pJ�MaJcQ£[eV
JRQml�E)B�[	[�EXL)BTB�[ [|^B3l�E)B�HXNDB�[�?

��M#hXLcS«Ni^B�\�EXLcB�BD[cJ	B�H9Z,^BDH_^B�LRM B:BâM�[�E«QTqaMOHKJ.BT�
sA? o?M BTN�ECBTB�LDBTB�[ f¿L|^B�ljEXBDHXN�BD[!L|^B�B3B!BTB�[
	���� � � � � s ����� H � �Ð\)B�[jC�SOJ.[j\XB BTSUHXZAEXB3EXL

� ?
I,? o > SOQT[cQTL EXH C�S|\ @B�B£B @M�h]MOLpJRQTL#\�E�ljEXB3B BTB�[�C�SOJ.[#NDSUHX[pQ£\�^BDL|^BD[ hiSAEXLRLRMaQTB�HKJ IBDJRLRB
Z,^B�H�^B�L|^BD[�?

EC? o?M BTN�ECBTB�LDBTB�[ f¿L|^B�ljEXBDHXN�BD[!M�JRJ.BDHX\�EXBD[�	
�)��� �gBDJDBTB�E)LR[jqOMaLcQ£MOHXN�BD[
� � �1�	LRB3B£MaJcQTqOBPV
C�B�HKJ @M�NDB�C�S|\ @B3BTB
?

H�? o_SUC�h]MOLcB�L f¿L|^B3l�E)B�HXNDB�[0S
@X[RBDLcq ^B�BD[0BDJ9M�JRJ.BDHX\�EXBD[�Y B�H J.BDH]MOHKJ N�SUC�h)JRBÓ\)B�B£M
qaMOLcQ£MOHXNDB �

� ��� � � 	 � �1� ��	��A� � �� � ��� �

� � �1��B�[cJ BTBE@PVI[cN�SULcB!Ma[R[RS|NDQW^B�M
E �������� C�SOJP?
M,? o_SUC�h]MOLcB�L � � �1� @M E)HXBÓqaM BTB�E)L0[RB3E)Q!BvMOLb@)Q¼J.L.M�Q£LcB ��� ? �1B C�SOJ9BD[cJ�NDSUHX[pQ£\�^BDL|^B
N�SUC�C�Bj[�EXLG�©LRB�[chZ?`[RSAE)[���LRBDhXL|^BD[RB�HKJ«^B![cQ � � � �0� ��� ��LcB�[Rh(? � � �1��� ��� ��?

�¿� � �¿Î
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� ��� � :':'& 5 3 0T<P5 $�4 (0 & 02" *�3 $�4'4�0
5 6 670
4 38*9.'* :�"�$ + $
< *,> "�6
��M C ^BDJ > S«\XB¬\XBD[Xf¿L|^B3ljEXB�HXNDB�[�\)B�B£M	[cB�NPJRQTSUH#EC?¼sA?�E;^BPJ�MaQ¼J<@]MO[|^BDB_[bEXL<B£M N�SUC�h]MOLRMaQT[RSUH

\�E qUB�NPJ.B3EXLmLcB�hXL|^B�[cB�HKJ�MOHKJ EXHXB�[|^B3ljEXB�HXNDB�M�qUBDN \)B�E,c qOB�NPJ.B�E)LR[�LRB�h)L|^B�[cB�HKJ�MaHrJ \XB�E�c
N3B£MO[R[cB�[�?ZkgSAEX[ÐLRB�h)LRB�H)SUHX[�N�B!hXLcQTHXNDQThiBOYABDH�N�SUC�h]MOLRMOHKJ�HXSUH�h,B�EX[ B£BD[]f¿L|^B3l�E)B�HXNDB�[j\XB
C�SaJ.[ C�MaQ£[)BTB�EXLc[ @WVI[cN�SULcB�[�?
> � N � 0 { 
 75= W 9�� } 2 ~ 7:9��z��©z 9 z Q<6 xz 9X= ; 48=R752 9 z|{ �p6 xz��A}¯z 2 ;Uz|{
k	SAEX[ f©MaQT[RSUHX[ B _ > a|hÁSaJ >A@BD[RB]ljEXB B _�SA@)[RB�LpqaMaJRQTSUH \Z_`EXH�C�SOJ_[bE)Q¼J EXH)B�BTSOQ�@)QTHXSUC#Q£M B£B ?

o_B�NDQ�BD[cJ f©M
E,cÁY]N > M l�E)B�C�SOJ \�^BPJ.BDLRC#Q£HXMOHKJÐBDH h]MaLcJRQTBDB£B�[bE)Q¼qOMaHrJ�?��gH9M
E)JRLRBjC�S«\ @B�B£BaY
hXLRBDH]MOHKJ_BDH NDSUC�h)J.B	N�BD[_\�^BDhÁBDHX\]MOHXNDB�[?BPJ¬hCB�E)[?MO\]Mah)J«^B hiSAEXL BâM�LRBDN > B�LcN > B�\XB C�SOJRQ!f¿[
� uCw � kÐoUn ��YK[3_�BD[cJ?L|^BDq�^B3BW^BgQTH]MO\�^B�ljE]MaJ�YjBTB�[¬qaMOLcQ£MOHXNDB�[¬N�M BTN�ECBW^B�BD[?\�^BDhÁBDHX\]MOHKJ�\XB�B£M�J.MaQ!BmBTB
\XB�[ ^B�N > MOHKJRQ!BmBTSUHX[3?

��M hXLcSA@]M
@)Q!B¼QTJ«^BÓ\(_�SA@)[RB�LpqaMaJRQTSUH \XB5N > M
ljEXBÓC�SaJ BD[cJ9N�M�B£N3ECBP^BDB �#��
 EXHyC�S|\ @B3BTB
HXZUL.MaC�[G�©N3f ?X[cB�NDJcQ£SOH�EC?¼sA? IF�¬\XBDBâM�[|^B3ljEXB�HXNDB �ihÁSAE)L,� �/� � � � ���������	Y

���
�G� � � ��� � � ������
 
 � �'� ����
-� � � � ��� ��
 
 � �����������
����� ��� 
 
 � � � ������� 
 � �
��MDf¿L|^B3l�E)B�HXNDB�MaJcJ.B�H)\�EXB	\XB � BD[cJ_M B£SOLR[.���
�G�.YUBDJ¬[.MjqaMOLcQ£MOHXNDB � ���E�H�cs � � ���G� ��?

CÐQ O	^B�LRBDHKJ.B�[mqOM�B£B3EXLR[m\XB �ySUHKJ�^BDJ«^B JRB�[cJ«^B�BD[�?)o > SOQ£[pQ£L�EXH � J.LRSOh ZUL.MaHX\�QTHX\�E)Q¼J
EXHXB5J.LRSOhyZULRMOHX\XB5NDSULRL|^B3B£MaJRQTSUH BDHKJ.LRB�BTB�[9h]MOL.MaC @BPJ.LcB�[9\�E C�S|\ @B3BTBÜH)ZUL.MOC�[�BDJ BTB�[
f¿L|^B�ljEXBDHXN�BD[mS
@X[RBDLcq ^B�BD[�Y¬[cQ)@)QTB�H ljEXB B£BD[ f¿L|^B�ljEXBDHXN�BD[�J > ^B�SOLcQml�E)B�[�\)Q O @B�LcB�HKJ�hÁB3E�\)B�[
f¿L|^B�ljEXBDHXN�BD[�S
@X[RBDLcq ^B�BD[�? b LRMaJRQmljEXB�C�BDHrJ�Y � ��s�BDJ � � I�f¿SAEXLcH)QT[R[RBDHKJ�BTB�[jC�BDQ!B!B£B3EXLR[
L|^B�[bECB¼J�MaJR[�?

> � N � N w xz|{�}<� 4 Y 4 {
b SAEXL9N > M
ljEXBÜN3B£MO[R[cBÜ\XBÓ[|^B3ljEXB�HXNDB�[ ��K�CDk SAE hXLRSUC�SOJRB�EXLc[��.Y B _�B�HX[cB�C/@,B£B \)B�[

@PVI[cN�SULcB�[ \XB N > M l�E)B C�SOJ0hiB�E«J IBPJ.LRBÜLRBDhXL|^BD[RB�HKJ«^B h]MOL EXH hiSOQTHrJ \]MOH)[VEXHyB�[RhXMON�B
\XB \)QTC�B�HX[pQ£SUH H � ?���M \)QT[cJ.MOHXN�B B3EXN3B¼Q£\«Q£BDHXHXB \�E hÁSaQ£HKJ�LcB�hXL|^B�[RBDHKJ�MOHKJxEXHXB HXS
E«V
qUB3B!BTB [|^B3ljEXB�HXNDBOY�[cSOQ¼J �?Y @M N > MaN�EXH \)B�[!hiSOQTHKJ.[!N�MOL.MaNDJ«^BDLcQT[cJcQ�ljEXBD[#\XB�[�\XB�E,cÜN�BâMO[c[RBD[�Y
[RSOQTB�HKJ�� BPJ ��YÁhiB�LcC�BPJjM BTSULR[Ð\XBvN3B£MO[c[RB�L B£M [|^B3ljEXB�HXNDB �1N�B�BmBTBPV²NDQ�BD[cJjhXLcSUC�SOJ.LpQ£NDBv[R[pQ
� � � ���G�.� � � � �$����?

�<� ���)��� # #
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k	SOJ.SOHX[nljEXBVB£M N�SOC�hXMOL.MaQT[RSOH \XB�[ @WVI[cN�SULcB�[;MO[c[RS|NDQP^B�[�M
E�c C�SOJR[ h]MOL B£BD[ \XB�E�c
C�S|\ @B�B£BD[?hÁBDLRC�BDJ?\XB�C�BDJcJ.LRBÐB�H�^BPq|QT\XBDHXN�BDB£MGf¿L|^B3l�E)B�HXNDBjMOHXSULcCmM�B£BDC�BDHKJ ^B3BTBDq�^B�B�\XMOHX[
B£BD[ghXLcSUC�SOJ.B3EXLR[ \XBD[g\)B�E,c9C�SOJcQmf¿[	N�MOLRMONDJ«^B�LpQ£[pJRQml�E)B�[ BTB�[	hCBmEX[	N�SAEXLRMOHKJ.[ BDJ�BTB�[ C#Q£B3E,c
N�SUHX[cB�Lpq ^BD[�� ��� � o � � �©[cQ¼J.BGu«hAsQ�_BPJ = K = K]K K � = K = K	Vp@ÁSPc ��?

�	HXB�^BDJ&E)\XB�[ a|[cJ«^BDC�MaJRQmljEXB_\XB B _�QTH��'EXBDHXN�B�\XB�[�\)Q O	^B�LRBDHKJ.["hXMOL.MOC @BPJ.LRBD[ � �"Y �ÓY�J.MaQ!BmBTB
\XB�[�[|^B�ljEXBDHXN�BD[��Ð[�EXL�BâM H]M�J&EXLcB!\XBD[�hXL|^BD\)QTNDJRQTSUHX[�LcB�[pJ.B @M C�B�H)B�L�? �1B�[�hXLcB�C#Q @B�LRBD[jB�crV
h_^B�LpQ£C�B�HKJ.MaJRQTSUHX[m[RSUHKJ�J.SAE«J.B3f¿SaQ£[�hXLRS
@]MOHKJ.BD[�Y B�H�h]MOLcJcQ£N3ECB¼Q£BDLmhiSAEXL BTB�[�[|^B�ljEXBDHXN�BD[ @M
CmM�deSULcQ¼J«^Bv\)B � o]?�KgQTHX[pQ�hÁS
EXL
� � I BPJ�� � HXYiSUH5M LcB�hXL|^B�[cB�HKJ«^B�[�E)L]BâM d]ZAEXLcB s8I
B£Bg[RN�SOLRB � � � ���G� � � � � �$���,MO[R[cS«NPQP^B @MGEXHXBg[|^B3l�E)B�HXNDB
?���M�C ^BPJ > S|\XBÐ\«Q£[cN�LcQTC#Q£H)B�MO[R[cB)@
@)Q£BDHnB£BD[?[|^B3ljEXB�HXNDB�[ N�SOC�hiSULpJ�MOHKJ­hCBmEX[?\)B MOn�� \XB � o �pMan�� \XBÐq|L.M�Q£[?hiSU[pQTJcQmf¿[DY'stn��
\XBDf©M
E,c�hiSU[cQ¼JRQ!f¿[��&?

�1BD[v\XB�E�c B�H)[RB�CG@CBTB�[�\Z_�MOhXhXLcB�HKJRQT[R[RMOZUB�[RSUHKJvQTNDQ_LRBDhXL|^BD[RB�HKJ«^B�[�h]MOL�\XB�E,c hÁSaQ£HKJ.[3?
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