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PBDÞC'KQT�^fKLC']#C'PBPB]f^_KLC'T�^_Y�WBJ�A�bBOQD�OHKQY�UÆPBeBTÞCST�^_YkWBJ�C'D�O*P3OQD%ZéY�D�UÆOQ@VYkWB]_MhT�YlCC�RWB^fT�O*D�OQJ�Yk]_eBT�^fYkW
pkOkG�f3GÐT�YâYXkG8ib�£WaZ®C'KQTLp�C'J�A�^f]_]
wRO{J�bBY'A�W�wROQ]fY�A>pR^_D�D�O�fkeB]¶C'D�D�O�f�^_YkWBJ�Y'Z�C'Wå^_UcCMfkOkpoOkG�fRG9OQ@�fkOQJLp3A�^_]_]
C']_UVYkJ�T
J�eBD�OQ]_Ma^fUÆPB]_MVT�bBO>O�{�^_J�T�OQWBKQO{Y'Z�J�KLC']_^fW�flZ®C'KQT�YkD�J�A�^_T�bå]¶C'Dhf�OHUcC2f�WB^_T�eB@BOQJLG>A�bB^fJ*^_JHChKQYkUÆPB]f^_KLC'T�OQ@
^_J�J�eBO�^_WojkYk]_jo^_W�f>T�bBO CSPBPBD�Y5{�^_UaC'T�^fYkW�Y'Z"^_UcCMfkOQJ¨C'WB@VOQ@�fkOQJ*CST��RWB^_T�OHD�OQJ�Yk]_eBT�^fYkWÆC'WB@VA�^_]_]§wROH@BOLC']fT
A�^_T�bVYkWB]_MVPRC'D�T�^¶C']_]_M{bBOQD�OkG o

m�OHKQYkWBKQ]_eB@BO>T�bB^_J�J�OQKQT�^fYkWÆA ^_T�baC'Wa^_UVPRYkD�TrC'WXT�PBD�YkPROQD�T%MVT�bRC'T�PBD�Y'jo^_@BOQJ�T�bBOCwRC'J�^_J�Y'ZëZéDÞCSKQTÞC'][n
wRC'J�OQ@�C'PBPBD�Y5{B^_UaC'T�^_YkWhUÆOQT�bBYo@BJLp3WRC'UVOQ]_MkpRT�bBOûKQY�WXT�^fWXeB^_T%MVY'Z���{BOQ@©P3Yk^_WoT�J�A�^_T�båD�OQJ�PROQKQTHT�YÆKQYkW,n
T�DÞC'KQT�^_YkW{UcCSPBJ>|}~5�gG�yH^fjkOQWÆCHKQY�UÆPRC'KQT�UVOQT�D�^fK¨J�PRC'KQO�i�9Y��Í#:�oQpk@BO��RWBO�T�bBO ZéY�]_]_Y'A�^_W�f�UÆOQT�D�^_K�YkWVT�bBO
J�PRC'KQO�ü><s��i�9Xo��

Í`_�a �_ïb: ¿ i Ï �]c�o Ô J�eBPF�d(: Í§i Ï ibõ�o��%c&ibõ�oho�� Ï �]c¡óqü><h�ôi�9�o�í i÷~�E�o
i®t YkT�O�T�bRC'T�T�bBOHUVOQT�D�^fK*J�PRCSKQOyi�ü-<h��i�9�o(�"Í _;a �_ïb: ¿ o:^_J�WBYkT�WBOQKQOQJ�JÞC'D�^_]fMlKQYkUVPB]_OQT�OkG}o
Þ�ßÆà�ä3�2àPå ÁeG&Z/]�i�9Y��Í#: o>C�Z�G©\"O2_�`�G�\/] _ Z5]$R"Kb\:�l`�G�\�Z�G2I
J Ï �%c�óqü-<h��i�9�o ��Kb].�8�K
0Z�J�`PO2K$I*]$� õ @G2I*J õ�f#��R Z(�l`�Z"\5]$K��2Z/S Î
»�Ë���Z(I

Í#:>i õ @ � õ(f0o�Ú z
z���UV^_W
ilò�@,�"ò f o Í _�a �
ïg: ¿ i Ï �]c�o(� i÷~�D�o

�4��Z�RhZCò�@���ò f J�Z�I
O�]bZX].��ZX\"O2I
]$RhG�\/]$K$�/Kb].Î>U�G�\/]bO2R���O U Ï G2I*JYc �TR Z(�l`�Z"\5]$K��2Z/S Î
»
�®WåYkT�bBOQD�A�YkD�@BJ.pXT�bBO�d�KQ]_YkJ�OQD�g Ï C'WB@Ac-CSD�OHT�Y{OLC'KrbaYkT�bBOQDLpBT�bBOHKQ]_YkJ�OQD*CSD�OHT�bBOQ^_D�D�OQJ�PROQKQT�^fjkO���{�OQ@
PRYk^fWXT�J õ @ C'WB@ õ f G�A�bB^_J"D�OQJ�eB]_TLp'T�bBO¨PBD�YXY'ZRYSZRA�bB^_Krbû^fWXjkY�]_jkOQJÐC J�^_UVPB]_O¨CSPBPB]_^_KLC'T�^fYkWHY'ZRT�bBO�T�D�^±C'W�fk]_O
^_WBO��oeRC']_^_T%Mkp
^fJ CÛfkOQWBOQDÞC']f^�sLC'T�^_Y�W©YSZ É�C'D�WBJ�]_OQM:;ÎJjd�KQYkWoT�^_WoeB^_T%MFA�^_T�b�D�OQJ�P3OQKQTlT�Y©C-PRC'DÞC'UVOQT�OQDhg	|áz��gG
�®T�A�C'J*eBJ�OQ@©T�YÆ@BOQD�^fjkO�KQYkWoT�^_WoeB^_T%MVPBD�YkPROQD�T�^_OQJ�Y'ZH�®dHkÁC'T�T�DÞC'KQT�YkD�J:CSWB@x�£dHk�m�^_Woj�C'D�^¶C'WoT�UÆOLCSJ�eBD�OQJ
|}~(�gGVhCS[].��O2Q�c%�:I*Z��2Z�R���]bG�]bZ"JXZi
h`*S Kb\�Kb]bSßÎ(�2U�R G!\/]bG�S�\�O2_�`aRhZ����"KbO2I�G�S�c�O2R�Kb].��_X�8J�ZV`�Z�I
J�O2I�].��K$� `§R OË`PZ�R�].Î
»º¨K$IaK$_XKáÐ5G�]$KbO2IxOVU�].�,Zy\"O!S�S[G/c!Z�JMK���]bG2I*\�ZCK$Ia�2O�S �0Z(� Gr�0G2R�KbG�]$KLOMI�OVU�U�R G!\/]bG�ST]$RhG2Ia�$UËOMR"_ `�G2RhG2_yZ/]bZ(R"�s»

dRYk]f]_Y'A�^_W�f¨m�D�YkPRYkJ�^_T�^_YkW uFYSZ koOQKQT�^_YkWäwBGÚuõpÐKQY�WBJ�^_@BOQD{T�bBOaJ�e�wBJ�OQT{Y'Z��®dHkom YkPROQDrC'T�YkD�J>A�bB^_Krb
J�bRC'D�OlCr��{BOQ@�J�OQTHY'Z�^_WB@B^_KQOQJ�� æ i��"����o���� æ i��"���!o�p&ç�ó ê Ü&��L
�"Í ï G��®WxYkT�bBOQDHA�YkD�@BJLp3YkWB]_MåT�bBOlJ�KLCS]_^_W�fKQYXO�tVKQ^_OQWXT�J ¯ æ°[± C'D�OlC']_]_Y'A�OQ@aT�YVj�C'D�MkG v�OQT7] ì C'WB@�] � wROlT%A�Yy�®dHkom YkPROQDÞCST�YkD�J ZéD�YkUýT�bB^_J*J�OQT
A�^_T�bÁJ�KLCS]_^_W�fVZ®C'KQT�YkD�J�¯ æ°[± iÊz0oHC'WB@�¯ æ°[± i®u�oQpëD�OQJ�P3OQKQT�^_jkOQ]_MkGhdRD�Y�U­|}~5�gp"CVWRC'T�eBDÞC']9@B^_J�TÞCSWBKQO�w3OQT%A¨OQOQW
T�bBOQJ�OHYkP3OQDÞC'T�Y�D�J�^_J>fk^_j�OQW�wXM

Í _;a �_ï ö4ï @ �ì ¿.¿ Ô UaC5{æ ¾ ° ¾ ± Ø ¯ æ°[± i®u�o��	¯ æ° ± i%z0o Ø í i÷����o
�®W�C'@B@B^_T�^_YkWaT�YlOQJ�TÞC2wB]_^_J�bB^_W�flT�bBO{KQYkWoT�^_WoeB^_T%MlY'Z���{BOQ@ÁPRYk^_WoT�J�Y'Z�J�eBKÞbÁYkP3OQDÞC'T�Y�D�J�A�^_T�bFD�OQJ�P3OQKQT*T�Y
T�bBO�J�KLC']_^_W�f{PRC'DrC'UÆOQT�OQD�JLpkT�bB^_J�UÆOQT�D�^_K�KQYkeB]_@�wROHKQY�WBJ�^_@BOQD�OQ@aT�Y{Y�wBTrC'^_WVOQJ�T�^_UaC'T�OQJ�Y'ZT�XeRC'WoT�^�sLCST�^_YkW
OQD�D�YkD�JLG
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koYkUVO*D�OQJ�eB]_T�J�Y'Z"Z°DÞC'KQTÞC']un®A:C.jkOQ]fOQT¨C'PBPBD�Y5{B^_UaC'T�^_YkWlC'WB@åKQYkUVPBD�OQJ�J�^_Y�WÆA�^f]_]�WBY�A wRO�PBD�OQJ�OQWXT�OQ@
G�m�O
OQUÆPBbRCSJ�^�sQO�T�bRC'T�T�bBOHPBD�^_UaC'D�M{PBeBD�P3YkJ�OHY'Z�T�bB^_J�PBD�OQ]f^_UÆ^fWRC'D�M�J�T�eB@BMÆ^fJ�T�Y{J�bBY'A�T�bBOHD�OQ]¶C'T�^_jkO*C'KQKQe,n
DÞC'KQMaY'Z�T�bBOûj'C'D�^_Y�eBJ C'PBPBD�Y/{B^_UaC'T�^_Y'WBJLG�A�bBOlC'KQT�eRCS]ÐO�{BOQD�KQ^_J�OQJ�OQUVPB]_Y'MkOQ@VZéY�D�K$_yG/c�Z©\"OM_8`§R Z(�"��KbO2I
^_WÁT�bB^_JHJ�T�eB@BM©C'D�OX�oeB^_T�O{D�eB@B^_UVOQWoTÞC'D�MkGHd3YkD�O�{õC'UVPB]_Okp�WBYaJ�P3OQKQ^¶C']�O�¦
YkD�T�bRC'JCw3OQOQWnTÞCMzkOQWÁT�YÆOQW,n
J�eBD�OåYkPBT�^_UaC']�C']_]_YoKLC'T�^fYkWnYSZ wB^_T�JÆY'ZHJ�T�Y�DÞC2fkOkG�[�JÆA�OQ]_]£p�A�OFD�OQJ�T�D�^_KQThYkeBDÆC'T�T�OQWXT�^fYkWäT�YnCÊ��{�OQ@
PRC'D�OQWoT"�'KrbB^_]_@©wB]_YoK"zVJ�T�D�eBKQT�eBD�OkpB^®GÎOkG"WBY¨G!J�G�`*]$K$�0Z�PRC'D�T�^_T�^_YkWB^fW�f�bRC'J>w3OQOQWFOQUVPB]_Y'MkOQ@
G
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q�wXjo^_YkeBJ�]_MkpRKQY�UÆPBD�OQJ�J�^_YkWaC'WB@�C'KQKQeBDÞC'KQMFCSD�OHKQYkUVPROQT�^_W�f ZéOLC'T�eBD�OQJLG�dRDrC'KQTÞC'][n®A�C.jkOQ]_OQT�C'PBPBD�Y/{B^[n
UcCST�^_YkWBJ�T�Y{C'DhwB^_TrC'D�MûCSKQKQeBDÞC'KQMlUaC.M�w3O*Y!wBTÞC'^_WBOQ@©wXMh]_OQT�T�^_W�f>T�bBO�PRC'D�OQWoTHwB]_YoK"zh^_WB@BO�{I� ë ì wROQKQYkUVOC'DhwB^_T�DÞC'D�^_]fMH]¶C'DhfkOkG�� Y'A¨OQj�OQDLpkT�bB^fJ�^_J9J�eB^_KQ^_@RC']õZéD�YkU T�bBO�jo^_OQA�PRY�^_WXT9Y'ZÐKQYkUVPBD�OQJ�J�^_YkW
GÐq�WBO�UaCLM>T�D�M
T�YÆC'KrbB^_OQjkO>T�bBO{UcC0{�^_UheBU KQYkUVPBD�OQJ�J�^fYkWVZéY�D*Cyf�^_jkOQW©CS]_]_Y'A�C2wB]_OHC'KQKQeBDÞC'KQMaYkD:�/Kb\�ZX�0Z(R"��GkG��®WÁT�bB^fJ
J�T�eB@BMkp'A�O�O�{RC'UÆ^fWBO�T�bBO�^_WoT�OQD�PB]±CLM�Y'ZBKQYkUVPBD�OQJ�J�^_Y�W C'WB@lC'KQKQeBDrC'KQM�ZéY�D
j�C'D�^_YkeBJ�Z°YkD�UVJ�Y'ZafkOQWBOQDÞC']f^�sQOQ@
u'Nv�®dHkom YkP3OQDÞC'T�Y�D�JLG

A�bBO�KQY�UÆPBeBTÞCST�^_YkWBJ�D�OQP3YkD�T�OQ@åbBOQD�O�^_WojkYk]fjkOHT�bBOûCSPBPBD�Y5{�UaC'T�^_Y�WlY'Z�T�bBO�J�TrC'WB@RC'D�@ªdÞv�OQWRC2gÆ^fUyn
C2fkOkp�~oz�u)Bª~oz�u-PB^[{BOQ]_JLpHEjwB^_T�J{P3OQDûPB^u{�OQ]®G	A:A¨YÁUVOLC'J�eBD�OQJ>Y'Z*T�bBOaC'KQKQeBDÞCSKQMnY'ZHC'PBPBD�Y5{�^fUcC'T�^_YkW
A�^_]_]TwROVeBJ�OQ@&�yi£C�oHC'W	Î � @B^fJ�TÞC'WBKQOyw3OQT%A¨OQOQWx^_UcCMfkOQJ CSWB@�ibwao�T�bBO	d�PROLC2zÁJ�^�f�WRC'][n®T�Y2n®WBY�^_J�O�DrC'T�^_Y�g
ilmHkBt�E>o�^_WÁ@BOQKQ^�wROQ]Ci°@aÉ�o�eBWB^_T�J.pÐCVJ�TÞCSWB@RC'D�@�UVOLC'J�eBD�O>^_W�^_UaC2fkO>KQYkUVPBD�OQJ�J�^_Y�W
G�d3YkDHT%A¨Ya^fUcC2f�O
ZéeBWBKQT�^_YkWBJ�� �¥LaA�^_T�båPB^[{BOQ]�j�C']_eBOQJX��öW��°[±0�¥L/°[±yö u�~!~Bp
z�öW�"���¡öÇ~�z�uBp�T�bBOXÎ � @B^_J�TÞC'WBKQO{A�^_]_]TwRO
@BO��RWBOQ@©C'J:ZéYk]f]_Y'A�J/�

Í � i��T��L�o Ô z
~oz�u��� � ° ¾ ± | ��°[±(�ÊL5° ±�� �%�� ì � � í i÷�oz0o

�°Z�A�OHKQYkWBJ�^_@BOQD��ÁT�YXw3OûC'WFC'PBPBD�Y/{B^_UaC'T�^_Y�WûT�YlT�bBOHTÞC'D�fkOQT�^_UcCMfkO�LVT�bBOQWFT�bBO�m^kBt*Eþ^_J>f�^_jkOQW©wXM
m^kBt*E i°@aÉ�o Ô u��)]_Y�f ì` �� u�~�~

Í � i��T��L�oI� í i÷�ku�o
�®WlY�D�@BOQD�T�Y�Z®C'KQ^_]_^_TrC'T�O¨C�T�DÞC'WBJ�]¶CST�^_YkWCw3OQTgA�OQOQWlT�bBO�T%A¨Y�UVOLC'J�eBD�OQJLpkC�J�UcC']f]kTÞC2wB]_O�Y'Z�j�C']feBOQJ�^_J�fk^fjkOQW
wROQ]_Y'A�G

Í � �BG}� �BG � EõG}� DBG}� z0�BG}� z�uBG � z/�3G}�
m^kBt*E wkuBG}~!� wozXGðukw w��õG¥z0� u�DBG}�!~ u�EBGáz�w u��BG}~�~ u�~BGÚu�z

ã��bå�æ�ú$àeâ
�'�R�'�Q�aú���Õ2�,ü
àPú$ào���>�aú°�#� ú±�B���$ä
çÐ�*�ým�O=w3O�fk^_W�A�^fT�b=C ]_YoY�z�C'T�d�J�TÞC'WB@RC'D�@�gª�®dHkom
C'PBPBD�Y5{B^_UcCST�^_YkWBJ�T�YVT�bBOlv�OQWRCa^fUcC2f�OHeBJ�OQ@Á^_WÁT�bBO{]_^_T�OQDÞCST�eBD�O�T�YÆ@RC'T�Okp�^_WÁA�bB^_Krb©T�bBOþÜëp:L©C'WB@	Í
�XeRCS@BT�D�OQOQJ�J�bRC'D�O>T�bBO�JÞCSUÆO�J�KLC']_^fW�f{Z�CSKQT�YkD8¯ °[±ûC'WB@FPRC'D�OQWXT>wB]fYXK�za^_WB@B^_KQOQJLGCi÷A�bB^_J�^_JHC'KrbB^_OQjkOQ@jwXM
d�KQYk]_]±C2fk^_W�f�ghT�bBOlT�bBD�OQOrwB]_YXK�zoJ�J�^_UheB]_TÞC'WBOQYkeBJ�]_MÆA ^_T�b�D�OQJ�PROQKQT�T�YaT�bBOlJÞC'UVO{PRC'D�OQWoT�^_WB@BO�{
G}o�A�bBO
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C'PBPBD�Y5{B^_UcCST�^_YkWBJH^_W d�^�fkeBD�O¨E KQYkD�D�OQJ�P3YkWB@ T�Y�T�bBOaPRC'D�OQWoTVn®KrbB^_]_@äD�YoYkTywB]fYXK�zXJji`� ëì �«� ë� o Ô il~��"��oQG
d�^�fkeBD�OyE�i£C�oHKQYkD�D�OQJ�PRY�WB@BJ�T�YåT�bBOÆWBY�WBY�j�OQD�]¶C'PBPB^_W�f¨��CkC'DHKLCSJ�Okp"A�bB^_Krbn^_JH^f@BOQWXT�^fKLC']�T�YåT�bBOleBJ�eRCS]
d�]_YoKLC']�g	�£dHko` YkDrB�C'K��oeB^_W£wB]_YoK"z OQWBKQYX@B^_W�fäJ�KÞbBOQUVOaA�bBOQD�O z0��B�z0�xPB^[{BOQ]*PRC'D�OQWXT©wB]_YoK"zoJcCSD�O
UcCSPBPROQ@�YkWoT�Y¨E)B	EaPB^u{�OQ]9KÞbB^_]f@xwB]fYXK�zXJ.Gxi£E�OQKLC']_]�T�bRCSTûCVPRC'D�T�^_T�^_YkWB^fW�fÆ^_WoT�Y¨E)B�EVPB^u{�OQ]^wB]_YXK�zoJ
^_J�T�bBO BPm�?9y�n®N�s>A J�TÞC'WB@RC'D�@
G}o{d�^�fkeBD�O�E�ibwao�^_J T�bBO�D�OQJ�eB]_T*C'KrbB^_OQjkOQ@a^_WåT�bBOûs:Yk^¥Z°UcC'W,n�� wRC'J�^_J.GH�£T
PBD�Y'jX^f@BOQJ�CCwROQT�T�OQD¨C'PBPBD�Y/{B^_UaC'T�^_Y�WHA�^_T�bl]fOQJ�JHwB]_YoK�zX^_WBOQJ�JLp'YkWBO�Y'Z#T�bBO�YkD�^¤fk^_WRC']oUÆY�T�^_j�CST�^_YkWBJ�Z°YkD9T�bBO
eBJ�O�YSZ\T�bBOC�£dHkom A�^_T�b�fkOQWBOQDrC']_^�sQOQ@aA�C.jkOQ]_OQT�wRC'J�OQJ.GH�£W¨wRY�T�baKLC'J�OQJLp�C>Z°eB]_]�J�OLC'D�KrbFYSZ)C']f]#P3YkJ�J�^¤wB]_O
PRC'D�OQWoT>�oeRC'@BT�D�OQOQJ�A�C'J�UaC'@BOkG

A�bBO�C'PBPBD�Y5{B^_UcCST�^_YkW�MX^fOQ]_@BOQ@XwXM>T�bBO�J�TÞC'WB@RC'D�@�Z°DÞC'KQTrC']�wB]_YoK"z>OQWBKQYX@B^fW�fHJ�KÞbBOQUVO�^fWûd�^¤fkeBD�OYE�i®C�o
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KQYkUVPBD�OQJ�J�^_Y�W©DrC'T�^_YkJHeBJ�^_W�fFT�bBO�d"koOQTXm�C'D�T�^_T�^_YkWB^_W�fV^_Wª��^_OQDrC'D�KrbB^_KLC']HAëD�OQOQJhg�i÷k�m�����A>o{C']�f�YkD�^_T�bBU

ukw



,T�.-,
*?��)/_/
Æ�À���¦k��¬®�L­¥¢¥ò���¹{¸®«�»'î �LÄ�Äk¬®¤rÉk¢¥²��.¡®¢¥¤L¦k¯�½�¢¥¡®�a´�o#pq�rSo#pt ·+5 ´¤)#r . ·ë½�¢¿¡£�{ù�º��L¦'¡®¢¥ò��.¡®¢¥¤L¦BÒ����k��¡®��¬®���
 g��¢¿­¥¹>Ñk­¥¤� %ï'¯V����s�� ÌÎÍ �k�QÂ.�¨¢¥¦k¹���ÄX��¦k¹k��¦'¡�¯£ ��L­¥¢¥¦kÈ §¶�L �¡®¤L¬£¯ � �ÌÎÍ Ñkºk¡��H �¤.²�²>¤L¦�Äk�L¬£��¦'¡�Ñk­¥¤� %ïoÒÐµB�Ê§¶¡�È´\ª q r
ª t ·<5 ´÷+ 4 r 1.·%æ#y
»({}|O5nó51 )}. ~Sæ*«Ê5 . 1 ) ~'Ò^|�¢¥ÈL�'¡¥È\´\ª q r
ª t ·<5 ´$1(rV)�·Êæ*y
»*{}|!5 ó .*) 6Ló'æ#«
5&�/6 ) 6SÒ

|Úwoz��gGÁA�bB^_JåA:C.jkOQ]fOQTlKQYkUVPBD�OQJ�J�^_Y�W=UVOQT�bBYo@ ^_JaPBD�Y�wRC2wB]_M YkWBO�Y'Z{T�bBO�UVYkJ�TVPRY'A�OQD%ZéeB]�T�Yä@RC'T�OkG
m�^_T�bäJ�YkUVOFC'@B@B^_T�^_YkWRC']�YkPBT�^fUÆ^�sLCST�^_YkW�YSZ T�bBOåJ�T�YkDrC2fkO	i°OkG�f3GÅ� e,¦
UcC'WäKQYo@B^_W�f�o�p�C'WB@=C'@RCSPBT�^_jkO
PRC'D�T�^fT�^_YkWB^_W�f3p'T�bBO*eBWBY�PBT�^_UV^�sQOQ@lD�OQJ�eB]fT�J�Y'Z"T�bB^_J�J�T�eB@BMlKQYkeB]_@©wROH^fUÆPBD�Y'jkOQ@{T�Y{KQYkUVPRC'D�O:Z�C.jkYkDrC2wB]_M
A�^_T�bVT�bBO>D�OQJ�eB]_T�J�Y'ZHA"C2wB]_O�uBG

sHGÚE�G w����¥z w�~BG}� �,���¥z ��~��¥z ~����¥z ~!~BG¥z �����¥z �����¥z
mHkBt�E w2�3GÚwku w�wBG}�kw wkwBG¥z0� wkuõG}�oz w�uBG¥z�w wozXG}�ku wozoGÚw�� w!�BG}����Æ���
�$�þÅDÆ�yë»({}| Â'¯�Ò
 �¤L²�Ä�¬®��¯£¯®¢¥¤L¦{¬®�.¡®¢¥¤ §¶¤L¬�¡£�k��÷�µB��¦k�LøH¢¥²��.ÈL��ºk¯£¢¥¦kÈ*¡£�k�*»#y�¸°Ï�� ²���¡£�k¤'¹BÒ

¬väR�2à��/ßë�açvä*çÆà�æ"�B�2àPç���æ�àX���2ß��bú�ø��ld�^_WRC']f]_MkpR^fW©T�bBOlJ�PB^_D�^fT*Y'Z�@BOQjkOQ]_YkPB^fW�faYkT�bBOQD�d�KQYk]f]¶C2fk^_W�f
J�T�DÞCST�O�fk^_OQJhgVA�^_T�b�T�bBOQJ�OhZéDrC'KQTÞC'][n®A�C.jkOQ]_OQT T�DÞC'WBJ%Z°YkD�UVJLp�YkWBOhUcC.MFKQY�WBJ�^_@BOQD{T�bBOlUaC'PBPB^_W�faY'Z�UVYkD�O
T�bRC'WÁYkWBOlPRCSD�OQWXTC�oeRC'@BT�D�OQOlYkWoT�YcC-KÞbB^f]_@=�XeRC'@BT�D�OQOkGX�®W�T�bBOlJ�^_UVPB]_OQJ�T�KLCSJ�OlY'Z�TgA�YVPRC'D�OQWoT�JLpëT�bBO
UÆ^fWB^_UÆ^¤sLC'T%^_YkW{Y'Z�T�bBOHJh�oeRC'D�OHY'Z�T�bBOHKQYk]_]±C2fkO�@B^_J�TÞC'WBKQOyi�YkUÆ^fT�T�^_W�fHT�bBO>ça^_WB@BO�{aoQp

P ° ± Ô Í ö4ï @ �ì ¿ i`è @ �ì °[±0�"¯ °[± ¾�ì è @ �í ° í ï ° ¾ ± ¿ ± í ï ° ¾ ± ¿ ��¯ °[± ¾ � è @ �ì ° ì ï ° ¾ ± ¿ ± ì ï ° ¾ ± ¿ o�� i÷�2��o
wXMa]fOLC'J�TVn®Jh�oeRC'D�OQJ ]_OLC'@BJ�T�YcChJ�OQT�Y'Z�]_^_WBOLCSD�O��XeRCST�^_YkWBJ�^_WFT�bBO�T%A�YleBW�zXWBY'A�WÁJ�KLCS]_^_W�f{Z®C'KQT�YkD�J8¯ °[± ¾�ìC'WB@Å¯ °[± ¾ � G£A�bBOFKQYkUVPBeBTÞC'T�^_YkWRC']9T�^_UVOÆD�O��oeB^_D�OQ@ Z°YkDlT%A�YÁJ�^_UleB]fTÞC'WBOQYkeBJ>Z°eB]_]�J�OLC'D�KÞbBOQJyw3OQKQYkUVOQJ
�XeB^fT�O�]¶C'DhfkO��ëdRYkD9T�bBO�KLC'J�O�i`� ë ì �«� � o Ô i��a�"~�o�p�C ZéeB]_]BJ�OLC'D�Krb{ZéY�D�wRYkT�bhPRC'D�OQWoT�J8i°Y�UÆ^_T�T�^_W�fRpQYSZ#KQYkeBD�J�Okp
D�OQPROQT�^_T�^_YkWBJ�o�D�O��oeB^_D�OQJ>Y'jkOQD�u��VUV^_WXeBT�OQJ*Y'Z�s>m�i T�^_UVO�^_WxT�YkTÞC']£p#C'JHY�PBPRYkJ�OQ@ T�YaT%MoPB^_KLC']_]_M��,�5n�~��
J�OQKQYkWB@BJ"Z°YkD�T�bBO9Z°eB]_]XJ�OLC'D�KrbB^_W�fHY'ZRYkWBO�PRCSD�OQWXT.GÐq�WBO�P3YkJ�J�^�wB]fO¨J�^_UÆPB]f^[�RKLC'T�^_Y�W*^_J�CSJ
Z°Yk]_]_Y'A�J5�
fk^_jkOQW{C
KÞbB^f]_@X�XeRC'@BT�D�OQOkpkP3OQD%ZéY�D�Uûi®C�o�C Z°eB]_]BJ�OLC'D�KÞb{Z°YkD�YkWBO PRC'D�OQWoT�C']_YkW�f�A�^_T�b�ibwao9C�D�OQJ�T�D�^_KQT�OQ@{J�OLC'D�Krb>ZéY�D
T�bBOHYkT�bBOQD PRC'D�OQWoTLpB]_^_UV^_T�OQ@hT�YX�XeRC'@BT�D�OQOQJ*A bB^_KÞba]f^_OHA�^_T�bB^fWcC{PBD�OQJ�KQD�^�w3OQ@FWBOQ^�fkb,wRY�eBD�bBYXYo@®�¥­����
Y'ZÐT�bBO:�XeRCS@BT�D�OQOHKQYkWoTÞC'^_WB^fW�f�T�bBO>KÞbB^_]f@��oeRC'@BT�D�OQOkG9s�]_OLC'D�]fMkpX^áZ?�¥­ Ô �BpBT�bBOQWaT�bBOHJ�OQKQYkWB@åPRC'D�OQWoT¨^fJ
D�OQJ�T�D�^_KQT�OQ@FT�Y�w3OûT�bBO��oeRC'@BT�D�OQO{KQYkWoTÞC'^_WB^fW�flT�bBO{KÞbB^f]_@
GCÉ�OQT�T�OQD CSPBPBD�Y5{�^_UaC'T�^fYkWBJ¨C'D�O�O�{BPROQKQT�OQ@nCSJ�¥­{^_WBKQD�OLC'J�OQJ.G

dRYkD9T�bBO�KLC'J�O�i`��ë ì �«��ë� o Ô ib�a�"~!o���Kb].�yI*OM��Q�G2I*]$K2Ð/G!]$KLO2I�pkT�bBO UcC5{B^_UleBUvmHkBt�E�j�C']feBOQJ�Y�wBTÞCS^_WBOQ@
ZéY�D�T�bBOr�RD�J�T�ZéYkeBD{KLC'J�OQJ CSD�Oyfk^_j�OQW�w3OQ]_Y'A�p�C']_YkW�faA�^fT�b s�m�i�T�^_UVOQJyi°eBWBYkPBT�^fUÆ^�sQOQ@xd\qHETA�E�[Ht
KQYX@BO/o(�

u2�



,T�.-,
*?��0/�ÅDÆ�À���¦k��¬®�L­¥¢¥ò���¹{¸®«�»'î �LÄ�Äk¬®¤rÉk¢¥²��.¡®¢¥¤L¦k¯�½�¢¥¡®�a´�o#pq�rSo#pt ·+5 ´¤)#r . ·�È���½"¤*Äk�.¬®��¦'¡£¯�²��.ÄkÄo��¹�¤.¦�¡£¤H�
¯®¢¥¦kÈ.­¿�9 %�k¢¥­¿¹>Ñk­¥¤' gïoÒÐ«�ºk­¥­B¯®���.¬® %�{§¶¤.¬Ð¤.¦k��Äk�L¬£��¦'¡�ÒÐ»'���L¬® %�{§±¤L¬�¤L¡£�k��¬�Äk�.¬®��¦'¡�¬£��¯®¡£¬®¢¥ �¡®��¹Æ¡£¤Hù�º��L¹k¡£¬®����¯9½��k¢¥ %�
­¿¢¥��½�¢¥¡®�k¢¥¦>�*¦k��¢¿È.�'ÑX¤.ºk¬®�k¤'¤'¹{¤Q§�¡°½Ð¤Hù'ºk�.¹k¡®¬£����¯�§±¬®¤L²þ¡®�k��Ä��L¬®��¦�¡�Ñ�­¿¤' %ï� �¤L¦'¡®�.¢¿¦�¢¿¦�È*¡£�k�� g��¢¿­¥¹BÒ�´f��·4{�¤
ù'ºk�L¦'¡£¢¿ò��L¡®¢¥¤.¦Bæzy
»({�|À5�ó��SÒ®~�~'Ò"´_ÑX·�´\ª q r%ª t ·<5ä´÷+ 4 r�)'·
ù'ºk�.¦�¡£¢¥ò��L¡£¢¿¤.¦Bæzy
»({�|À5�ó51'Ò}6��Sæ¯«À5¢) .*) +QÒ

�¥­ � z u w
m^kBt*E u��BGÚu!~ u��BG �2� u��BG}D�D u�EBG¥z2�
s>m9i�J�OQKkG ~�w u���z �,Dku Dkwkw

[*J{O�{BPROQKQT�OQ@
p9T�bBOV^_WoT�D�Yo@BeBKQT�^_YkW�YSZ CåJ�OQKQY�WB@nPRC'D�OQWXT>MX^_OQ]f@BJ CSPBPBD�Y5{�^_UaC'T�^fYkWBJ*YSZ:bB^¤fkbBOQDlC'K�n
KQeBDÞC'KQMaT�bRCSWaT�bBO�UaC5{B^_UleBUþmHkBt�Eþj�C']_eBO>Y'Z�u���í}�{Y!wBTÞC'^_WBOQ@aA�^fT�bFC�ib�Rp ~�o9J�^_W�fk]_O�n®PRCSD�OQWXT:ZéDÞCSKQTÞC'][n
A�CLj�OQ]_OQT
T�DÞCSWBJ%ZéY�D�U YSZ�v�OQWRCBG�A�bBO�C'KQKQeBDrC'KQM{Y'ZRT�bBO�C'PBPBD�Y5{B^_UcCST�^_YkWBJ�^_WBKQD�OLCSJ�OQJ�A�^_T�b{T�bBO�J�^¤sQO(�¥­�Y'Z
T�bBOHWBOQ^�fkb,wRY�eBD�bBYXYo@FJ�OLC'D�KrbBOQ@¨wBeBT*C'T�C{DÞC'PB^_@B]fMyfkD�Y'A�^_W�f{KQYkUVPBeBTÞC'T�^_YkWRC']3O�{�P3OQWBJ�OkG�[�J�A¨OQ]f]®poT�bBO
^_UVPBD�Y'jkOQUÆOQWoT�J�^_WÁC'KQKQeBDÞC'KQMVZ°YkD��¥­)N wVC'D�OHJ�UaC']_]
C'WB@å@B^_UÆ^fWB^_J�bVDÞC'PB^_@B]_MkG�A�bBOXmHkBt�E2C'KQKQeBDÞC'KQM
KQYkD�D�OQJ�PRYkWB@B^_W�fÁT�Y�C-Z°eB]_]�J�OLC'D�Krb
p��°­ Ô z2~Bp"^_Jlu�EBG}DozoGxA�bBOQJ�OVZéDÞCSKQTÞC'][n®A�C.jkOQ]_OQT�T�DÞC'WBJÊZéYkD�UÆJHA�^fT�b
T%A¨YåPRC'D�OQWoT�JÆC'D�OcC']fJ�YÁJ�OQWBJ�^_T�^fjkOÆT�Y�T�bBO��oeRC'WXT�^�sLC'T�^_Y�W
pÐOQJ�PROQKQ^¶C']f]_M�T�bBOaT�D�eBWBKLC'T�^_YkW j�CS]_eBOkG�A�A�Y
C'PBPBD�Y5{B^_UcCST�^_YkWBJHY�wBTrC'^_WBOQ@ Z°YkDlT�bBO�� ­ Ô uÁKLC'J�OFC'D�OaJ�bBY'A�W ^_Wäd�^¤fkeBD�OÁz�u��=i®C!o{eBW��XeRCSWXT�^¤sQOQ@
p
ibwaoXi�� ì ��� � o Ô iÊz0���h�,o��XeRCSWXT�^¤sLC'T�^_YkW
p3A�^_T�bxmHkBt�E Ô u��BG}E��õG A:bBOûKQY�UÆPBD�OQJ�J�^_YkWåDÞC'T�^_YVY'ZH��~õG¥zû^fJ
J�]_^�f�bXT�]fMl]_OQJ�J�T�bRC'WåT�bRC'T ZéYkDHCji%z0�Bp}E!oH�oeRC'WoT�^�sLC'T�^_YkWVZ°YkD*ChJ�^_W�fk]_O>PRC'D�OQWoT�i���EBG}E{^fWxA"C2wB]_Olz2oQpRJ�^_WBKQO
�ywB^_T�J�C'D�OHWBOQOQ@BOQ@©T�YûKQYo@BO�T�bBOH]_YXKLCST�^_YkWVY'Z�T�bBOHJ�OQKQYkWB@åPRC'D�OQWoTLG

± 1B� k & 	����³²&´H!3��	 8Æ����	�!�
��H� �*� & 	�(*�9����!7������µ ��
��:��!#�

A�bBOhZéDÞCSKQTÞC'][n®A�C.jkOQ]_OQTHT�DrC'WBJ%Z°YkD�UVJH@B^_J�KQeBJ�J�OQ@ ^_W T�bB^_J{PRC'P3OQDlPROQD%Z°YkD�U C'W��®dHk!n®T%MoPROaYkP3OQDÞC'T�^fYkW�Y'Z
J�KLC']_^fW�fûC'WB@lKQY�PXMo^_W�f�YSZÐA�CLj�OQ]_OQT�KQYXO�tVKQ^_OQWXT9J�e�wBT�D�OQOQJ�YkWoT�Y>]_Y'A¨OQD�J�e�wBT�D�OQOQJ�^_WaCHPRC'DÞCS]_]_OQ]BUaC'WBWBOQDLG
A�bBOlWBOQT>D�OQJ�eB]_T>Y'Z�T�bBOy�®dHkom Y�PROQDÞC'T�^_YkW�^_J�CSW�O�{�T�DÞC'PRY�]¶C'T�^_Y�W©YSZ:A�C.jkOQ]_OQT�KQYoO�tÆKQ^_OQWoT�J�A�bB^fKÞb�^fJ
PBD�Yo@BeBKQOQ@	wXMaT�bBOû^fT�OQDÞC'T�^fYkWaY'Z�T�bBO>Z°DÞC'KQTÞC']ëT�DÞC'WBJ%Z°YkD�U¾YkP3OQDÞC'T�YkD.G�m�O{J�TÞCSD�T*A ^_T�bFT�bBO�T�bBO{J�T�Y�D�OQ@
A�CLj�OQ]_OQTHKQYXO�tVKQ^_OQWXTrwB]_YXK�zoJû� æ@ p9z	ö ��ö ��ë� ��zXG=A�bB^_J{T�D�eBWBKLC'T�OQ@nA�C.jkOQ]_OQT>O�{�PRC'WBJ�^_YkW ^_J{T�bBO
dhsQOQD�YkT�b,n®YkD�@BOQDhgÁC'PBPBD�Y5{�^fUcC'T�^_Y'WFT�YåT�bBOÆ^fUcC2f�OkG¡A:bBOH�£T�bnC'PBPB]_^fKLC'T�^_YkWÁY'Z�T�bBO{Z°DÞC'KQTÞC']un®T�DÞC'WBJ%Z°YkD�U
YkPROQDrC'T�YkD�PBD�YX@BeBKQOQJHT�bBO>J�OQT�Y'Z�bB^¤fkbBOQD�D�OQJ�Y�]_eBT�^_YkW�wB]fYXK�zXJH� æ@ �ì � ° pA� Ô z��ru��/í5í/í G�[*J�J�bBY'A�W¨w3OQ]_Y'A�p
T�bBO©CSJ�MXUVPBT�YkT�^_K�f�OQYkUÆOQT�D�^_Ka@BOQKLC.MP�MfkD�Y'A�T�b Y'Z�T�bBOÁO�{BT�DÞC'P3Yk]¶C'T�OQ@äA�C.jkOQ]_OQThKQYXO�tÆKQ^fOQWXT�JV^_JVKÞbRCSDVn
C'KQT�OQD�^¤sQOQ@�woMÁT�bBOÆJ�KLC']_^_W�fåKQYXO�tÆKQ^fOQWXT�Jy¯�æ°[± G©E:OQKLC']_]�T�bRC'T>T�bBOQJ�OVKQYXO�tÆKQ^fOQWXT�JlC'D�OÆ@BOQT�OQD�UÆ^_WBOQ@¢wXM
T�bBOl]_OLCSJ�TVn®Jh�oeRC'D�OQJ�d�KQY�]_]¶C2fk^fW�f�glY'Z�bB^�fkb,n°Z°D�O��oeBOQWBKQM�A�C.jkOQ]_OQT�KQYXO�tÆKQ^fOQWXT�J:wXMÁT�bBOQ^fDH]_Y'A�n°ZéD�O��XeBOQWBKQM
KQYkeBWoT�OQD�PRC'D�T�JLG"m�OHWBY'A�YkeBT�]_^fWBO*T%A�Y{PRC'D�T�^_KQeB]±C'D�C'PBPB]_^_KLC'T�^_YkWBJ�Y'Z�T�bB^_J�O�{�T�DÞC'PRY�]¶C'T�^_Y�WÆPBD�YoKQOQJ�JLG

u�~



¶�³l² ·x¶¹¸ »4~l¸§·�¾bµ�Â�º
´�·�·�¶¹¸ »4~l¸§·�¾bµ�Â¼» ·�¿&È>¶�·�µ2¾l¶aÃ
A�bBOQD�O{^_J�CVWRC'T�eBDÞC']�KQYkWBWBOQKQT�^fYkW=wROQT%A�OQOQW�T�bBOÆC5tVWBOûYSZ¨T�bBO>Z°DÞC'KQTÞC']un®A:C.jkOQ]fOQT�T�DÞC'WBJÊZéYkD�U4C'WB@xT�bBO
J�KLC']_^fW�fûD�OQ]¶C'T�^_Y�WBJ�bB^_PBJ9ZéY�D�A�CLj�OQ]_OQT�T�DrC'WBJ%Z°YkD�UVJ�^_WaD�O�f�^_YkWBJ�Y'Z�D�O�fkeB]¶C'D�^_T%MÆC'WB@a^_D�D�O�fkeB]¶C'D�^fTgMkGÆ�®WåT�bBO
KLC'J�OHY'Z"^_UcCMfkO�Z°eBWBKQT�^_YkWBJLpõ^_D�D�O�fkeB]±C'D�^_T�^fOQJ�C'D�OHT%MXPB^fKLC']_]_M{UaC'WB^¥Z°OQJ�T�OQ@aC'J�OQ@�fkOQJ�½BD�O�f�eB]¶C'D�D�O�fk^_Y�WBJ:CSD�O
C'D�OLC'J�Y'Z"J�UÆYoYkT�bBWBOQJ�JLG"[*Wa^_UaC2fkO ^_J9ZéeBWB@RC'UVOQWoTÞC']_]_M{KrbRC'DÞC'KQT�OQD�^�sQOQ@�woMl^_T�J�OQ@�f�OQJ�A�bB^_KrbÆT%MoPB^_KLC']_]fM
@BO��RWBO�wRYkeBWB@RCSD�^_OQJ�YSZ*Y�w
S�OQKQT�J�^fW�^_TLGa`ÁYkD�OQY�j�OQDLp�J�eBKrbnJ�OQT�J�Y'Z*^fD�D�O�fkeB]¶CSD�^_T%MaeBJ�eRC']_]fM©KQY�UÆPBD�^fJ�OlC
DÞC'T�bBOQD�J�UaC']_]oZ°DÞC'KQT�^_YkWVY'ZÐT�bBOHT�Y�TÞC']#CSD�OLC>Y'Z\T�bBOH^_UcCMfkOkG�[*J J�eBKÞb
põT�bBOQD�OHbRC'J�wROQOQWåUleBKrbÆA�YkDhzhYkW
T�bBO�D�OQKQYkWBJ�T�D�eBKQT�^_YkW>Y'Z#^fUcC2f�OQJ�ZéD�YkU T�bBO¨]±C'DhfkO9^_WoZéY�D�UcCST�^_YkW�KQYkWoTÞC'^_WBOQ@{^_W>OQ@�fkO�D�O�fk^fYkWBJLGÐE:OQKQOQWXT�]fMkp
`�C']_]¶C'T�C'WB@FKQY'A�YkDhzkOQD�J*bRC.jkO>eBJ�OQ@ÁJ�KLC']_^_W�fVD�OQ]¶CST�^_YkWBJ�bB^fPBJ�Y'Z¨A�C.jkOQ]_OQT T�DÞC'WBJ%Z°YkD�UVJ�T�YVD�OQKQYkWBJ�T�D�eBKQT
^_UaC2fkOQJ�A ^_T�baKQ]¶C'^fUÆJ9Y'ZÐbB^�fkbå@RC'TÞC>KQYkUVPBD�OQJ�J�^fYkWx|ðu2�BpRu�~op�z0�(�gG

m�OlWBY'A J�bBY'A2D�Yke�fkbB]_MabBY'A2T�bBO{J�KLCS]_^_W�fVKQYXO�tÆKQ^fOQWXT�J�¯ °[±ûY'Z�T�bBO>ZéDrC'KQTÞC'][n®A�C.jkOQ]_OQT�T�DrC'WBJ%Z°YkD�U
KLC'W£wRO�D�OQ]¶C'T�OQ@�T�YäD�O�f�eB]¶C'D�^_T%M��'^_D�D�O�fkeB]¶C.D�^_T£MÁZéOLCST�eBD�OQJaY'Z{T�bBO�^_UaC2fkO�w3OQ^_W�f D�OQPBD�OQJ�OQWXT�OQ@
G A�bB^fJ
@B^_J�KQeBJ�J�^_YkWaA�^_]f]awRO:zkOQPBT*C'J�wBD�^_OrZ�C'WB@aJ�^_UVPB]_OHC'J�PRYkJ�J�^�wB]_O�C'WB@
poZ°YkD�J�^_UÆPB]f^_KQ^_T%Mkp'A�^_]_]
w3OHD�OQJ�T�D�^fKQT�OQ@
T�YaT�bBOlY�WBO�n®@B^_UÆOQWBJ�^_YkWRC']"KLC'J�OkGVd�^_D�J�TLp�KQYkWBJ�^_@BOQD�CSWed�^_UaC2fkO�ZéeBWBKQT�^fYkW�g Ï ilÙ§o�YkW�®åGÆv�OQT��ªwROaC
WBYkWBWBO�fXC'T�^_jkO{^_WoT�O�fkOQDûCSWB@��eöW�Çö �®�þzXG�koeBPBPRY�J�OÆT�bRC'T�ZéY�DûCaP3Yk^_WoT�Ù   ó�®FpëT�bBOQD�OVO�{�^_J�T�C
KQYkWBJ�TÞCSWXT7� Nþ�FC'WB@äC'W
��T�b�@BO�fkD�OQOVPRY�]_MXWBY�UÆ^¶CS]�¾¼� ¾ ¿�À ilÙ§o ÔÂÁ � @ �   Þ @ ilÙ   o�i÷ÙH��Ù   o @ i°T�bBOHÞ @@BOQPROQWB@ÁYkWaT�bBO�Ù   C'J�T�bBOQMV@BY{Z°YkD8A"C.MX]_Y�D�PRY�]_MXWBY�UÆ^¶CS]_J"o�J�eBKÞbaT�bRCST

Ø Ï ilÙao���¾:� ¾ ¿�À ilÙao Ø ö � Ø Ù0�	Ù  �Ø Ã i÷��~�o
ZéY�D:CS]_]&Ùa^_WaC{WBOQ^�fkb,wRY�eBD�bBYXYo@¨Ý0YSZ Ù   GHA:bBOQW Ï ^fJ�JÞC'^_@VT�YXwRO©S[O/\�G�S�S Î>GTK}`a��\��!KL]2Ð n��nC'T>Ù   GT�®WåT�bBOKLC'J�O�� Ô �õpX^£GÎOkGH�Xö
�ªö�zXpoT�bBO�^fWBO��XeRC']f^_T%M�w3OQKQYkUVOQJ

Ø Ï ilÙaoû� Ï i÷Ù   o Ø ö � Ø Ù>��Ù  �Ø Ã í i÷����o
�°Z*^fWBO��XeRC']f^_T%M�i÷��~�o>bBYk]_@BJ>Z°YkDûC']f] Ù   ^fW C'W ^_WoT�OQD�j'C']�Eªi°^_WB@BOQP3OQWB@BOQWXTlYSZF�=oQp"T�bBOQW Ï ^_J{JÞC'^_@�T�Y
wRO�Q,IaK U�O2R"_yS Î=GTK}`a��\��!KL]2Ð n�� Y�W E3G�A�bBO{]¶CSDhfkOQD�T�bBOlv�^_PBJ�KrbB^_Ths{O�{BPRYkWBOQWoT�� T�bRCST*KLC'W=w3O{ZéY�eBWB@©T�Y
JÞC'T�^fJ%ZéMHT�bBO*C2wRY'jkOkp�T�bBO�fkD�OLC'T�OQD�T�bBO�D�O�fkeB]±C'D�^_T%MHY'Z Ï C'THÙ   i�YkD�YkW�E�o�GÐd3YkD�O�{RC'UÆPB]fOkph� Ô �H^_UVPB]_^_OQJ
T�bRC'T Ï ^fJ*]_YoKLC']_]fM�wRYkeBWB@BOQ@^½+�KNe�V^_UÆPB]f^_OQJ�T�bRC'T Ï ^_JHKQYkWoT�^_WoeBYkeBJ CST Ù   ½A� N zû^_UVPB]_^_OQJ T�bRC'T Ï
^_J�@B^[¦
OQD�OQWXT�^¶C2wB]_O�C'T�Ù   p3OQT�KkG_G*t O�fXC'T�^_jkOûv�^_PBJ�KrbB^_Ths�O�{BPRY�WBOQWXT�J��ÅÚe�hUcC.MaC']_J�YrwRO{@BO��RWBOQ@&�CA�bBO
v�^_PBJ�KrbB^_ThsVO�{BPRYkWBOQWoTlC'J�J�YoKQ^¶C'T�OQ@xA�^_T�b�T�bBO�d�NH^fDÞC'Kl@BOQ]_TrCaZ°eBWBKQT�^_Y�W�gÄ��ilÙq��Ù   oyi°^fWnT�bBOVJ�OQWBJ�OVY'Z@B^_J�T�D�^�wBeBT�^_YkWBJ�o�^_J�� Ô ��zXG

��OQD�OHA¨O�KQYkWBJ�^f@BOQD¨Y�WB]_MlYkWBOHPRC'D�T�^_KQeB]¶C'D9D�OQJ�eB]_T�^_WojkYk]fjX^_W�fHA�C.jkOQ]_OQT9T�DÞC'WBJÊZéYkD�UÆJ�Y'Z Ï G9v�OQT r i÷ÙaowRO{C�A�C.jkOQ]_OQT9Z°eBWBKQT�^_YkWaY�W¨®FGHA:bBOyi°KQYkWoT�^_WoeBYkeBJ"o9A�CLj�OQ]_OQT�T�DrC'WBJ%Z°YkD�UöY'Z Ï i÷Ùao9YkW¨®0C'T�T�bBOHJ�KLCS]_OÅ N��lC'WB@aPRY�J�^_T�^_Y�W¡Ù   ^_J�@BO��RWBOQ@¨woM� Ï ilÙ   � Å o Ô¨Æ �
� � Ï ilÙ§o Å � ì � � r ë �&Ù)�	Ù  Å � Í,Ù i÷����o

i®C'J�J�eBUÆ^_W�fhT�bBO{^_WXT�O�fkDÞC']
O�{B^_J�T�J"oQG�t Y'A ]_OQT r ilÙ§o>w3OlCVA:C.jkOQ]fOQT*A�^fT�b®� j�C'WB^fJ�bB^_W�faUVYkUÆOQWoT�JLpõ^®GÎOkG
Ö
�� � Ù @ r ilÙ§ohÍ,Ù Ô �{Z°YkDC��öW�=ÚÍ��G koeBPBP3YkJ�OlT�bRC'T Ï ilÙ§o�^fJ*eBWB^¥Z°YkD�UV]_Mav�^_PBJ�KrbB^_Ths�n���p*��ÚP�£ÚK�
YkWFC'Wa^_WoT�OQD�j'C']<ERG^A�bBOQWaT�bBOQD�O>O�{�^_J�T�J�C{KQYkWBJ�TÞCSWXT�èWN��{J�eBKrbFT�bRC'TC|Úukw(�

Ø � Ï ilÙ   � Å o Ø öQè Å Ã �Æì � � �vùxÙ   ó¨®¨� Å N���í i÷��E�o
A�bBO�@BMoC'@B^_K�A�C.jkOQ]_OQT O�{�PRC'WBJ�^_YkWFKQYoO�tÆKQ^_OQWoT�J�ò¥�5± KQYkD�D�OQJ�PRY�WB@©T�YÆT�bBO>@B^_J�KQD�OQT�O�J�KLC']fOQJ Å Ô u � � ^_W
?���G>il���!oQG � OQWBKQOkp

Ø ò¥�/± Ø öPè*u � �_ï Ã �Æì � ��¿ � ùxÙ   ó�Eaí i÷��D�o
A�bBO�eBWB^¥Z°YkD�U2v�^_PBJ�KrbB^_Ths�wROQbRC.jo^_YkeBD"Y'Z Ï ^_UÆPB]f^_OQJÐC�eBWB^¥Z°YkD�U2C'J�MoUÆPBT�YkT�^_K"@BOQKLC.MCn
UÆY�D�O�PBD�OQKQ^_J�OQ]fMkpkC
fkOQYkUVOQT�D�^_K9@BOQKLC.M�n"Y'Z#A�C.jkOQ]_OQT�O�{BPRC'WBJ�^_Y�WlKQYXO�tVKQ^_OQWXT�J�C'KQD�YkJ�J�C�PRC'D�T�^fKQeB]¶C'D�D�O��RWBOQUVOQWXT��.ZéD�O��XeBOQWBKQM

u��



]_OQjkOQ]O�\GÁ?T{BPBD�OQJ�J�^_YkWBJHZ°YkD{C'J�MoUÆPBT�Y�T�^_K{@BOQKLC.MnC']_J�YåO�{�^fJ�THZ°YkD�T�bBOÆKLC'J�OÆY'Z�]_YoKLC']�v�^_PBJ�KrbB^_Ths�n��ewRO�n
bRC.jX^_Y�eBD:CMwRYkeBT*C PRYk^_WoT8Ù   Gm�^_T�bBYkeBTH]_Y�J�J*YSZYfkOQWBOQDÞCS]_^_T%MkpRA�O{KQYkWBJ�^f@BOQD�T�bBO{J�^_UVPB]_O�ZéDÞCSKQTÞC'][n®A�C.jkOQ]_OQT�T�DÞCSWBJ%ZéY�D�U ] Y'Z�?T{,n
C'UVPB]_O�z�^_WykoOQKQT�^_YkWÆuõGÚuBG&�£T�OQDÞC'T�^_YkW{Y'Z¼] PBD�Yo@BeBKQOQJ¨C�A�CLj�OQ]_OQTÐT�D�OQO�A�bBYkJ�O�KQYoO�tÆKQ^_OQWoT�JHò �5± wROQbRC.jkO
C'J�Z°Yk]_]_Y'A�J5�

Ø ò¥�/± Ø öQè Ø ¯ Ø � �e�Xö
�yö u � � z��Í� Ô z��ru��/í5í�íh� i÷����o
A�bBOQD�OHè ÔðØ ò  ¥ MØ C'WB@ Ø ¯ Ø � Ô UaC5{2° êPØ ¯ ° Ø ï G>dRD�Y�U0T�bBOl^_WBO��oeRC']_^_T�^_OQJ�i÷��D�oHC'WB@�i÷����oQp3A�OûbRC.jkOhT�bBO
KQYkWBWBOQKQT�^_Y�W

Ø ¯ Ø2Ô u � ï Ã �Æì � ��¿ � � Ô ��zU�kuÇ��]fY�f � Ø ¯ Ø í i÷�oz0o
[*J � ^_WBKQD�OLC'J�OQJLp
^_UVPB]_Mo^_W�fVT�bRC'T Ï ^_JHUVYkD�O>D�O�fkeB]¶C'D.p Ø ¯ Ø @BOQKQD�OLC'J�OQJLGh[*J �ÅÐ � � p Ø ¯ Ø Ð zU� µ uõG
i®E�OQKLC']f]�T�bRC'T Ø ¯ Ø Ú2z%� µ u©fkeRC'DrC'WXT�OQOQJ*T�bRCSTHT�bBOX�®dHkom YkP3OQDÞC'T�YkD�] ^fJ�CVKQYkWXT�DÞC'KQT�^_Y�WFUaC'PBPB^_W�f
YkWqV � i`X¨oQG o

[*WRCS]_Y�fkYkeBJëD�OQJ�eB]_T�JëO�{�^_J�TRZ°YkD
T�bBOHwROQbRC.jo^_YkeBD
YSZ�T�bBO�A�C.jkOQ]_OQT�T�DrC'WBJ%Z°YkD�U�C2wRY�eBT
^_J�Yk]±C'T�OQ@:�"K$IPcMQPS[G2R
PRYk^fWXT�J�Ù   GT�®WVT�bBOQJ�O�KLC'J�OQJ.pkT�bBO�A�CLj�OQ]_OQT�T�DÞC'WBJÊZéYkD�U©p.bBOQWBKQOHT�bBO�A:C.jkOQ]fOQT�KQYXO�tÆKQ^fOQWXT�J�ò¥�/±kp�K$I*\(R Z�G2��ZfkOQYkUVOQT�D�^_KLCS]_]_MkG£i°`ÁYkD�OVKQYkUVPB]_^_KLC'T�OQ@ D�OQ]¶CST�^_YkWBJlO�{B^_J�T ZéYkDhWBYkWB^_J�Yk]±C'T�OQ@äJ�^_W�f�eB]¶C'D�^_T�^_OQJLG}oÁA�bBOåWBOQT
D�OQJ�eB]_T.pkA�bB^_KrbÆC']fJ�YûC'PBPB]f^_OQJ�T�YHT�bBO*T%A�Y2n®@B^_UVOQWBJ�^_YkWRCS]kKLC'J�Okpo^_J�C'J�Z°Yk]_]_Y'A�J5��[�T�d�J�UÆYoYkT�b�g�D�O�fk^_Y�WBJ�Y'Z
C'W{^_UaC2fkOkp.A¨O�O�{BPROQKQT9T�bBO9ZéDÞCSKQTÞC'][n®A�C.jkOQ]_OQT
T�DÞC'WBJ%Z°YkD�U T�Y�MX^_OQ]f@ûJ�KLC']_^_W�fHKQYoO�tÆKQ^_OQWoT�JH¯ æ° ± A�^_T�br�"_yG�S$S_yG/c2I§KL]$Q�J�Z��QGHs�YkWojkOQD�J�OQ]fMkpBWBOLC'DHJ�^_W�f�eB]¶C'D�^_T�^_OQJLpo^®GÎOkGXZ�J/c�Z(� pBA�O{O�{BPROQKQTHT�bBO>J�KLC']_^_W�fVKQYoO�tÆKQ^_OQWoT�J*T�Y
bRC.jkOF]¶CSDhfkOQDlUaC2fkWB^_T�eB@BOQJLGeA�bB^_Jl^fJÆ^_]f]_eBJ�T�DÞCST�OQ@ªwXMäT�bBOÅd�J�KLC']_^_W�fxKQYkWXT�YkeBDlUaC'P�gÁZ°YkDÆT�bBO©v�OQWRC
^_UaC2fkO�^_Wad�^¤fkeBD�O{z�w�i£C�oQG A:bBOHUcC2f�WB^_T�eB@BOQJ�Y'Z�T�bBOHJ�KLC']_^fW�fûKQYoO�tÆKQ^_OQWoT�J�Y!wBTÞC'^_WBOQ@VZ°D�YkUöT�bBO:�®dHkom
C'PBPBD�Y5{B^_UcCST�^_YkWa^_WÁd�^�f�eBD�O�E�ibwao�p�A�bBOQD�O¨i`� ë ì �£� ë� o Ô il~��"��o�C'D�OlPB]fYkT�T�OQ@ÁYkWnC��M�qBÊ�M��fkD�^_@
G©A�bBO
UcCMfkWB^_T�eB@BOyÓ�¯ °[± Ó�YSZ�OLC'KÞbåJ�KLC']_^fW�flKQYXO�tVKQ^_OQWXT�T�D�^fPB]_O�il¯ Ø°[± �"¯ Ù°[± �"¯ Û° ± o9ZéY�D*OLC'Krb�zyöP�"����öÅ�2�VA�C'J
KQYkUVPBeBT�OQ@ÆJ�^_UÆPB]fMÆC'J/�

Ó>¯ ° ± Ó Ô |�il¯ Ø°[± o � �eil¯ Ù°[± o � �eil¯ Û°[± o � � ì � � í i÷�ku�o
�®W T�bB^_JHA�C.Mkp
T�bBOhbBYkD�^�sQYkWoTÞC']£p�jkOQD�T�^_KLCS]\C'WB@ @B^¶C2f�YkWRC']"OQ@�fkOÆKQY�WXT�D�^�wBeBT�^_YkWBJHbRC.jkOXw3OQOQWäKQYkUywB^_WBOQ@
^_WoT�YÆY�WBOxd�OQ@�fkO{^_WB@BO�{�G ge�®TH^_J�KQ]_OLC'DHT�bRC'T*]±C'DhfkOQD�j�C']feBOQJHY'Z Ø ¯ Ø p�D�OQPBD�OQJ�OQWoT�OQ@=woMF@RC'Dhz�OQD*Jh�oeRC'D�OQJ.pC'D�OaKQ]_eBJ�T�OQD�OQ@ C2w3YkeBTlT�bBOa^_D�D�O�fkeB]¶C'D>D�O�fk^_Y�WBJlY'Z*T�bBOa^fUcC2f�OkpÐ^£GÎOkG OQ@�fkOQJLGeilÉ9M D�OQPBD�OQJ�OQWoT�^_W�fxT�bBOç Ôñê ÜÆ��L
�"Í ï KQYXO�tÆKQ^fOQWXT�JhA�^_T�b T�bBD�OQOaJ�OQPRCSDÞC'T�OaKQYk]fYkeBD�JLp�@B^u¦�OQD�OQWXT{OQ@�fkOaYkD�^_OQWXTrC'T�^_YkWBJ>UcC.M=wRO@B^_J�T�^fW�fkeB^_J�bBOQ@a^_WaT�bBOHKQYkWXT�YkeBD�UcC'P
G o

�®W d�^�fkeBD�Oåz�w�ibwao>^_JhJ�bBY'A�W C bB^_J�T�Y�f�DÞC'U PB]fYkTlY'Z*T�bBO¨¯ æ°[± J�KLC']_^_W�fÁKQYoO�tÆKQ^_OQWoT�JLG£il� OQD�Okp9T�bBOÜ&�¥L*��Í�KQYoO�tÆKQ^_OQWoT�JHC'D�OHKQYkWBJ�^_@BOQD�OQ@FJ�OQPRC'DÞC'T�OQ]fMkG}o:�®WFT�bB^_J�KLC'J�Okp
D��#Ç�Y'Z�T�bBOHKQYXO�tÆKQ^fOQWXT�J ]_^_OH^_WåT�bBO
^_WoT�OQD�j�CS]a|2�>��í}���"��í}�0�gGa�£W>Z�C'KQT.pLT�bBO�@B^_J�T�D�^�wBeBT�^fYkWBJ
Y�wBTÞCS^_WBOQ@HZ°D�YkU T�bBO�Z°DÞC'KQTrC'][n®A�C.jkOQ]_OQT�T�DÞC'WBJÊZéYkD�UÆJ�Y'Z
C{WoeBUywROQD�Y'Z�J�TÞC'WB@RCSD�@a^_UaC2fkOQJ¨CSD�OHjX^fD�T�eRC']_]fMl^_@BOQWoT�^_KLC']®p�O�{�bB^¤wB^_T�^_W�fÆC bB^�fkbB]_MlP3OLC2zkOQ@Áv
C'PB]¶C'KQ^±C'W,n
]_^�zkOHJ�T�D�eBKQT�eBD�OkG:ilA�bBO>@B^_J�T�D�^¤wBeBT�^_YkWaY'Z�A�C.jkOQ]_OQT�KQYoO�tÆKQ^_OQWoT�J�^_J CS]_J�YlY�wBJ�OQD�jkOQ@FT�YywROlv
C'PB]±C'KQ^¶C'Wå^_W
WRC'T�eBD�OkG o�d�^¤fkeBD�OHz�w�ibwao�D�OQj�OLC']_J�T�bRC'T�UleBKrblY'Z"T�bBO*v�OQWRC{^fUcC2f�O¨KQY�WBJ�^_J�T�J9Y'ZÐJ�UVYoYkT�b{D�O�fk^_Y�WBJLG�A�bBO
OQ@�fkOQJLp'C'J�J�YoKQ^¶C'T�OQ@HA�^_T�bHJ�KLCS]_^_W�f�KQYXO�tVKQ^_OQWXT�JÐA�^fT�b*]±C'DhfkO�UaC2fkWB^_T�eB@BOQJLprKQYkUÆPBD�^_J�O�C�J�UaC']_]�ZéDrC'KQT�^_YkW�Y'Z
T�bBO�^fUcC2f�OkG#t OQjkOQD�T�bBOQ]fOQJ�JLp.^_TÐ^fJ
T�bBO�OQ@�f�OQJÐA�bB^fKÞb>KÞbRC'DrC'KQT�OQD�^�sQO�CSW�^_UaC2fkOkG
A�bB^_J"^_J
^_UVPRY�D�TÞC'WoTRA�bBOQW
KQYkWBJ�^_@BOQD�^_W�f8�oeRC'WoT�^�sLC'T�^_YkW�J�KÞbBOQUVOQJ
Z°YkD�J�KLCS]_^_W�f�KQYXO�tÆKQ^fOQWXT�J.GYi£t�YkT�O�T�bRC'T�C�UV^_@BD�^_J�OQDÆ�XeRC'WoT�^�sLCST�^_YkW
Y'Z�T�bBO�¯�æ°[± C'J�J�^¤fkWBJ CVj'C']_eBO{Y'Z�sQOQD�YaT�YaJ�KLC']f^_W�fÆKQYoO�tÆKQ^_OQWoT�JH^_W�ChWBOQ^�fkb,wRYkeBD�bBYXYo@�Y'Z�sQOQD�YRG�ko^_WBKQO
C:sQOQD�Ylj�CS]_eBOHY'Z�T�bBOHJ�KLC']_^fW�fûKQYoO�tÆKQ^_OQWoT�^_UVPB]_^_OQJ9T�bRC'T�T�bBOHKQYkD�D�OQJ�PRY�WB@B^_W�flKrbB^_]_@��oeRC'@BT�D�OQOH^_J�sQOQD�Y3p
T�bBO�PBD�YXKQOQJ�JH^fJ*^_WåJ�YkUVOHA�CLMFCSWRC']_Y�fkY�eBJ�T�YHÐ5Z�RhO�]$RhZ�Z*A�C.jkOQ]_OQT J�KÞbBOQUVOQJ�|Úw�u��%G}o��£TH^_J�^_UVPRYkD�TÞC'WoT¨T�Y
wROlC2wB]_O>T�YlKQYo@BOlC'J*UheBKÞbabB^�f�bBOQDVn®D�OQJ�Yk]feBT�^_YkWa^_WoZ°YkD�UaC'T�^fYkW
pkOkG�f3G�OQ@�fkOQJLp3^_WoT�YlT�bBO>Z°DÞC'KQTÞCS][n®A�CLj�OQ]_OQT
T�DÞC'WBJÊZéYkD�U©G&A�bBOQJ�O�^_@BOLC'J A�^_]_]
wRO>O�{�PB]fYkD�OQ@VZ°eBD�T�bBOQD�OQ]_J�OQA�bBOQD�Oy|Úw��(�gG

yH^_j�OQW©C'Wå^_UcCMfkO�iéZéeBWBKQT�^fYkWaYkD�UVOLC'J�eBD�O/o�pBT�bBO�@BOQT�OQD�UÆ^fWRC'T�^_YkWVY'ZCd�J�^�sQOQJ�glY'Z�J�e�wBD�O�f�^_YkWBJ�A�^fT�b
PBD�OQJ�KQD�^¤wROQ@a^_D�D�O�fkeB]¶C'D�^fTgM��'D�O�f�eB]¶C'D�^¥T%Myi®C'J�UVOLC'J�eBD�OQ@©wXMVv�^_PBJ�KrbB^_ThsHYkD>�YÈYk]_@BOQD�O�{BPRYkWBOQWoT�J"o�^fJ:C>J�e�w,nS�OQKQT�YSZ&_�Q�S[]$K U�RhG�\/]bG!S�C'WRCS]_MXJ�^_JY|ðu��(�gGÐq�WlT�bB^_JÐWBY�T�Okp'A�O¨@BDrCLA T�bBO�D�OLC'@BOQDh;ÎJ\CST�T�OQWoT�^_YkW>T�Y*J�YkUÆO9D�OQKQOQWoT

u��



0

0.05

0.1

0.15

-3 -2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 3
alpha

alpha histogram

,T�.-�

?���/ÂãDÆ:´f��·"«k¬£�L �¡£�L­3¯® ��.­¿¢¥¦kÈ�Äk�.¬®�L²>��¡®��¬*÷% �¤.¦�¡£¤Lºk¬�²>�LÄBÒÎølÃ{�.ÈL¦k¢¥¡®º�¹k��¯�¤Q§ � Ì Í ¯® ��.­¥¢¿¦�È*Â.�� �¡®¤.¬®¯)§¶¤L¬
´Ro#pq�rSo#pt ·+5ä´�)�r . ·"¸®«#»Sî �LÄ�Äk¬®¤rÉk¢¥²��.¡®¢¥¤L¦�¤Q§
µB��¦k�H¢¥²>�LÈL��Ä�­¿¤.¡®¡£��¹{�L¯���1�)0mX1�)��L¬£¬®�Q¼.Ò
Ï�¢¥ÈL�k��¬�¯® ��.­¿¢¥¦kÈ
²��LÈ.¦k¢¥¡®ºk¹���¯�æ'¬®��Ä�¬®��¯£��¦'¡®��¹aÑ'¼H¹k�.¬®ïL��¬�Äo¤L¢¥¦'¡®¯�æk�.¬®��¯®¢¥¡£ºk�L¡£��¹l�L¡"¤L¬�¦����L¬���¹�ÈL��¯9¤L¬�¢¥¬®¬£��ÈLºk­¥�.¬�¬®��È.¢¿¤.¦k¯�¤Q§�¡®�k�
¢¥²>�LÈL��Ò\´fÑX·"Ï�¢¥¯®¡£¤LÈ.¬®�L²�´_¦k¤.¬®²��.­¥¢¿ò���¹X·�¤�§ � �ÌÎÍ ÂQ�L­¥ºk��¯"§¶¤L¬"¡®�k�>´�)kæ . ·
¸®«�»'î �LÄ�Äk¬®¤rÉk¢¥²��.¡®¢¥¤L¦�¤Q§
µB��¦k��Ò

C'WB@ajkOQD�MhJ�^�fkWB^[�RKLCSWXT9A¨Y�DhzlYkWVT�bBOHPBD�Y�wB]fOQU,YSZÐKQYkWBJ�T�D�eBKQT�^_W�f�i°KQYkWoT�^_WoeBYkeBJ"o\ZéDÞCSKQTÞC']�^_WoT�OQD�PRY�]¶C'T�^_Y�W
ZéeBWBKQT�^_YkWBJ�A ^_T�bÁPBD�OQJ�KQD�^¤wROQ@ ]_YXKLCS]H��ÈYk]f@BOQDHD�O�fkeB]¶C'D�^_T%MFKQYkWB@B^_T�^_YkWBJy|}�op �(�gG©A�bB^_J>bRC'J�w3OQOQW C'KQKQY�Uyn
PB]_^_J�bBOQ@rwXMlJ�OQjkOQDÞC']BUVOLC'WBJLp�^_WBKQ]_eB@B^_W�f{C�c�Z(I*Z(R G!S}K2Ð5Z"J:GV�ªI*Z��h���©i®yC�£dHk�o�^_WoT�OQD�P3Yk]¶C'T�^fYkWHZ°eBWBKQT�^_YkWBJ.G
¶�³�y É*ºT·�¸
½,µ�¸A~>Ê ¿�¿ÆÄÌË
i�P T�YåT�bB^_J�P3Yk^_WoTLp"T�bBO{Z°DÞC'KQTÞCS][n®A�CLj�OQ]_OQT*T�DÞC'WBJ%Z°YkD�U0bRC'JXw3OQOQWäeBJ�OQ@nT�YFO�{BT�DÞC'P3Yk]¶C'T�OhT�bBOlA�C.jkOQ]_OQT
O�{�PRCSWBJ�^_YkW Y'Z Cå^_UaC2fkO{Z°D�YkU dhsQOQD�YkT�b YkD�@BOQDLp�gÁ^®G OkG�T�bBOVJ�T�YkD�OQ@�wB]_YoK�z â @ �ì p�T�YÁT�bBOªd�KQYkUVPB]_OQT�O�g
O�{�PRCSWBJ�^_YkWåY'Z¨T�bBO>^_UaC2fkOkpB^®G OkGFâYX�ZéYkDHC�~oz�uþBÊ~�z�u{PB^[{BOQ]�^_UaC2fkOkG>� Y�A�OQjkOQD.pRT�bBO>Z°DÞC'KQTÞCS][n®A�CLj�OQ]_OQT
T�DÞC'WBJÊZéYkD�U UaCLMrwROH^_T�OQDrC'T�OQ@VOQjkOQWVZéeBD�T�bBOQD�T�Y{PBD�Yo@BeBKQOûC'@B@B^fT�^_YkWRC']�A�C.jkOQ]_OQT^wB]_YXK�zoJLpoOkG�fRG�C'PBPBD�Y/{B^[n
UcCST�^_YkWBJ�T�Yqâ ì`  p3YkD>z0�ku2�0B�z0�kuM�ÆD�OQPBD�OQJ�OQWXTrC'T�^_YkWBJ Y'Z�T�bBO�^fUcC2f�Okp&â ìhì p�OQT�KkG_G8A�bBOQJ�O�KQYkD�D�OQJ�PRYkWB@T�YFbB^¤fkbBOQD{D�OQJ�Yk]_eBT�^_YkW�C'PBPBD�Y5{B^_UcCST�^_YkWBJ�Y'Z�T�bBOV^_UcCMfkOkGVdRYkDlC©��{BOQ@äPB^[{BOQ]�J�^¤sQOkpÐT�bBOQM�PROQD�UV^_T{C'W
C'PBPBD�Y5{B^_UcCST�O=dhsQYXY�UÆ^_W�f3G�g0d�^�fkeBD�OQJVz/�§i®C�o{C'WB@�z/�ai�wao�J�bBY�A7C'PBPBD�Y/{B^_UaC'T�^_Y�WBJHT�YÀâ ì`  C'WB@Qâ ìhìD�OQJ�Yk]feBT�^_YkWBJ�Y'Z"T�bBO v�OQWRC�^fUcC2f�OkG&�®W©wRY�T�bÆKLCSJ�OQJLp�~oz�uÇBy~oz�u�PB^[{BOQ]*wB]fYXK�zXJ)ZéD�YkU T�bBO�KQOQWoT�D�O�Y'ZÐOLC'Krb
C'PBPBD�Y5{B^_UcCST�^_YkW{bRC.jkOCwROQOQWåPB]_YkT�T�OQ@
G

Í ���H������q��{
r��5 62�:/4	�� Î��
�®W T�bB^_J{PRC'P3OQD CjfkOQWBOQDrC']_^�sQOQ@ KQ]¶C'J�J>Y'Z*C5tÆWBOVT%A¨YMn®@B^_UÆOQWBJ�^_YkWRC']ëZéDrC'KQTÞC'][n®A�C.jkOQ]_OQT�T�DÞCSWBJ%ZéY�D�UÆJHbRCSJ
wROQOQWå^_WXT�D�YX@BeBKQOQ@
G^A�bBO�C'KQT�^_Y�WaY'ZÐT�bBOQJ�O:�®dHk!n®T%MoPROHYkP3OQDÞC'T�^_Y�WBJ¨Y�WaA:C.jkOQ]fOQTY�oeRC'@BT�D�OQOQJ�^_WB@BeBKQOQJHC'W
C'KQT�^_Y�W�^_W�ZéeBWBKQT�^fYkW{J�PRC'KQO��ÐC RhZ"\(Q�R�RhZ�I
]
�h���&ºÁ��Kb].�y\"O2I
J�Z�I§�ËG!]$KLO2I�U"Q,I*\5]$KLO2I§�#^fWXjkY�]_jX^fW�f�@B^_]¶C'TrC'T�^_YkW
p
J�KLC']_^fW�f CSWB@aUÆ^[{B^_W�f>Y'ZÐYkD�T�bBY�fkYkWRC']�KQYkUVPRY�WBOQWXT�J�Y'Z"T�bBOH^_UaC2fkO�Z°eBWBKQT�^_YkW
G9i�WB@BOQD�J�eB^_TÞC2wB]_OHKQY�WB@B^[n
T�^_YkWBJ.pRT�bBOlC5tVWBO��£dHkom Y�PROQDÞC'T�YkD*^fJ*KQYkWoT�DÞCSKQT�^_jkOkp3]_OLC'@B^_W�fVT�YFC ZéDrC'KQTÞC']�C'PBPBD�Y5{B^_UcCST�^_Y'WaUÆOQT�bBYX@
wRC'J�OQ@�Y�W�T�bBOVKQYk]_]¶C2f�OûT�bBOQYkD�OQUÁGyA�bBOX��{BOQ@nP3Yk^_WoT�A�C.jkOQ]_OQT�T�D�OQO�=ò{YSZ:T�bBOlKQYkWoT�DÞC'KQT�^fjkO{YkPROQDÞCST�YkD
O�{�bB^¤wB^_T�J¨C zX^fWB@ÆY'Z>d�J�OQ]¥Z�n®T�^_]_^_W�f�g§��^_T�^_J9O�{�PBD�OQJ�J�^�wB]_OHC'J�CHeBWB^_YkWVY'ZÐC'WVeBPBPROQDXd�PRC'D�OQWXThg:wB]_YoK"zoJ�A�^fT�b
J�KLC']_OQ@aKQY�PB^_OQJ>wROQ]fY�AþT�bBOQU©G

A�bBOHKQYkUVPBD�OQJ�J�^fYkWÆUVOQT�bBYo@BJ�OQUÆPB]_Y'MkOQ@h^_WaT�bB^_J�J�T�eB@BMVA�OQD�OC�oeB^_T�O�J�^_UVPB]_OkG"dReBD�T�bBOQD�^_WojkOQJ�T�^�fXC5n
T�^_YkWH^fJ
D�O��oeB^_D�OQ@H^_W{C�WXeBUrwROQD
Y'ZRC'D�OLCSJ
^_WBKQ]_eB@B^_W�f§�Hi%z0o3]_OQJ�JÐD�OQJ�T�D�^_KQT�^fjkOÐPRCSD�OQWXT n®KÞbB^_]f@HKQYkW,�afkeBDÞC'T�^_YkWBJ
A�bBOQD�O�T�bBOHD�O��RWBOQUVOQWXT�KLC'W©wRO�CS@RC'PBT�^_jkOkp
i®u!o�C>@BOQTÞC'^_]fOQ@cC'WRCS]_MXJ�^_J�Y'Z"J�OLC'D�KrbB^_W�f©�/�s»"WBYkWBJ�OLCSD�KÞbB^fW�f

u�E



,T� -,

?���/(�&Æ*÷�«k¬£�L �¡£�L­Bò�¤'¤L²>¢¥¦kÈLø�¤.Ñk¡®�.¢¥¦k��¹H§±¬®¤L²�´Ro#pq�r]o�pt ·<5 ´ . rh1L·"¸®«�»'îÿ¡®¬£�L¦k¯�§¶¤L¬£²�¯�Ò�´_�'·"îa�QÂL��­¥��¡
 �¤'�%ª� �¢¿��¦�¡£¯��%Ék¡£¬®�LÄo¤L­¥�.¡®��¹l¡£¤Ï� q $ Ò�´_Ño·H33Ék¡®¬£�LÄo¤L­¥�L¡£¢¥¤L¦�¡£¤Ï� q%q Ò

YkD�PRC'D�T�^¶CS]ÐJ�OLCSD�KÞbB^fW�fÆY'Z�PRC'D�OQWoTC�XeRCS@BT�D�OQOQJLp�i®w!o�T�bBO{D�Y�]_O�Y'Z��XeRCSWXT�^¤sLC'T�^_YkWFCSWB@�OQWXT�D�YkPB^_K>KQYX@B^_W�f3p
ib��o�O�{BPB]_Yk^fTÞC'T�^_Y�WaY'Z�PRYkJ�J�^�wB]_O>KQYkD�D�OQ]¶CST�^_YkWBJ>w3OQT%A¨OQOQWÁT�bBO{T�bBD�OQO�J�OQT�J�n^Ü&�¥L*��ÍXn�Y'Z�T�bBOy¯
°[±�J�KLCS]_^_W�f
KQYXO�tVKQ^_OQWXT�JLG¨il~!o�T�bBOleBJ�OlYSZ:UVYkD�O{T�bRCSW�YkWBOlJ�KLCS]_^_W�faKQYoO�tÆKQ^_OQWoTHZ°YkD�C�fk^fjkOQW=�XeRC'@BT�D�OQOlKQYk]_]±C2fkOkG
dRD�Y�U T�bBOa@B^_J�KQeBJ�J�^fYkWn^fW�koOQKQT�^_YkW�~Bp)T�bBO��®dHkom UVOQT�bBYX@ O�{BT�DÞC'P3Yk]¶C'T�OQJ{]_Y'A�Z°D�O��XeBOQWBKQM A�C.jkOQ]_OQT
KQYXO�tVKQ^_OQWXT�J�ZéD�YkUýCrzXWBY'A�]_OQ@�f�OHY'Z\bB^¤fkbBOQD�Z°D�O��oeBOQWBKQM�wROQbRC.jo^_YkeBDLG�A�bBO�O�{BT�DÞCSPRYk]¶CST�OQ@aKQYXO�tVKQ^_OQWXT�J
fkD�Y'A YkDH@BOQKLC.M¨fkOQYkUVOQT�D�^fKLC']_]_MÆCSKQKQYkD�@B^_W�faT�YaT�bBOûUaC2fkWB^fT�eB@BOQJ*YSZ¨T�bBOlC5tÆWBO{J�KLCS]_^_W�fVZ®C'KQT�YkD�JC¯ æ° ± G
dRD�Y�U0T�bBOl@B^_J�KQeBJ�J�^_YkW�^fW�koOQKQT�^_YkW�~Bp"T�bBOQJ�OlJ�KLCS]_^_W�fVZ®C'KQT�YkD�J�CSD�Ol^_WoT�^_UaC'T�OQ]_MVD�OQ]¶CST�OQ@�T�YaT�bBOV]_YoKLC']
D�O�fkeB]¶CSD�^_T%MP�S^_D�D�O�fkeB]±CLD�^_T®MaPBD�Y�PROQD�T�^fOQJHY'Z�T�bBOÆ^fUcC2f�OkG{[*J>J�eBKÞb
p"T�bBO ZéDÞCSKQTÞC'][n®A�C.jkOQ]_OQT�T�DÞC'WBJÊZéYkD�U0^_JLp
^_WÁJ�YkUVO�A�C.MkpROQWBKQYo@B^_W�fåOQ@�fkOÆC'WB@ÁJ�UVYXY�T�bBWBOQJ�J�^_WoZéY�D�UcCST�^_YkWVY'Z¨T�bBOl^_UaC2fkOkGCm"OQD�bRC'PBJHT�bBOQD�O CSD�O
OQjkOQW¨w3OQT�T�OQD�A�CLMoJ�T�YhOQWBKQYX@BO{T�bB^_J�^_UVPRYkD�TÞC'WoT�^_WoZ°YkD�UaC'T�^_Y�Wl^_WFT�bBO��®dHkom T�DÞC'WBJ%Z°YkD�UÁG�q�WBO>UleBJ�T
zkOQOQPa^_WVUÆ^fWB@ÆT�bRCST¨T�bBO*@B^_J�KQeBJ�J�^_YkWaA�C'J9jkOQD�MVJ�^_UVPB]_Okp2wROQ^fW�fl]_^_UV^_T�OQ@lT�Yû^fJ�Yk]¶C'T�OQ@lJ�^_W�fkeB]±C'D�^_T�^fOQJLG&�£T
D�OQUaC'^_WBJ
T�YHC'WRC']fM�sQO�T�bBYkD�Yke�fkbB]_M�T�bBO�KQYkWBWBOQKQT�^_Y�W�w3OQT%A¨OQOQW{A�C.jkOQ]_OQT
T�DÞC'WBJ%Z°YkD�U J�KLC']_^fW�f�D�OQJ�eB]_T�J�C'WB@
ZéDrC'KQTÞC'][n®A�C.jkOQ]_OQT9T�DÞC'WBJÊZéYkD�UÆJLGT�£T*UaC.MÆC']_J�YrwRO{bBOQ]_PoZ°eB]
T�YV@BO��RWBO��£dHkom<A�bB^_KrbFOQUVPB]_Y'MlWBYkWB]_^_WBOLCSD
T�DÞC'WBJÊZéYkD�UcC'T�^_Y'WBJ�Y'ZÐA�C.jkOQ]_OQT�J�e�wBT�D�OQOQJLG

�®TV^_JÆC']fJ�YÁPRYkJ�J�^�wB]_OaT�Y�eBJ�O�d%Z°DÞC'KQTÞCS]HsQYoYkUÆ^fW�f�gÁT�YÁOQWBbRC'WBKQOÁ^_UcCMfkOQJ�A�bBOQD�OFbB^�fkb Z°D�O��oeBOQWBKQM
^_WoZ°YkD�UaC'T�^_YkWxUcC.M�wROÁ]¶C'K�zX^fW�fRGÅA:bBO©D�OQJ�eB]_T�JlYSZ�J�YkUVOaA¨Y�Dhzn^fW T�bB^_JaC'D�OLCõp�C']_YkW�f�A ^_T�bei®w�o�n"il~�o
C2wRY'jkOkpoA�^f]_]
wRO�D�OQPRYkD�T�OQ@aOQ]_J�OQA�bBOQD�O©|Úw��(�gG

�®WVKQ]_YkJ�^fW�fHA¨O�@BDÞC.AäT�bBO D�OLC'@BOQDs;ÎJ�C'T�T�OQWoT�^_Y�W�T�YHJ�Y�UÆO9D�OQKQOQWXT9A�YkDhz�^fWlA�bB^_Krb{OQ@�fkO*^fWoZéYkD�UcC'T�^_YkW
OQWBKQYX@BOQ@å^_WV]_Y'A=Y�D�@BOQD�N�s>A>�5BPm9?�y KQYoO�tÆKQ^_OQWoT�J�^_J�eBJ�OQ@aT�Yû^fUÆPBD�Y'jkO T�bBO�ZéDrC'KQTÞC']�C'PBPBD�Y5{�^fUcC'T�^_YkW
|Úw�E(�gG�A�bBO>eBJ�OHY'Z"ZéDÞCSKQTÞC']�T�DÞC'WBJÊZéYkD�UÆJ9T�Y{OQWBbRC'WBKQOCBPm9?�y�KQYkUVPBD�OQJ�J�OQ@V^_UaC2fkOQJ9^_J*C']_J�YûD�OQPRYkD�T�OQ@
G
� � Î{���OÒ2�����{5���/4�:��!#�

�®T�^_JHClPB]_OLCSJ�eBD�O�T�YÆT�bRCSW�z¨m�D�Y'Z�G>É�GRd3YkD�T�O{C'WB@FNHD.G�d�G3`©OQWB@B^fjX^_]�ZéYkD�UaC'WXMV@B^_J�KQeBJ�J�^_YkWBJ*CSJ*PRC'D�T
Y'Z*T�bBOaY�W�fkYk^_W�f�d�mnC'T�OQD�]_YXYådRDÞCSKQTÞC']¨s:YkUÆPBD�OQJ�J�^_YkW�m�D�Y%S�OQKQThg�i�Ð �X��Ñ:�ÓÒ`ÒX�o�L�B�3�\�����B����|��R�k�o�����S� orG��C']_J�YaJ�^_WBKQOQD�OQ]_M�T�bRC'W�zÁNHDLG©B#G�vuÔOQjXMÁIÄÔOQbBOQ]�YSZ �%t*E �®[{p�E�YoK��XeBOQWBKQYkeBD�T¡i�dRDÞC'WBKQO/o ZéY�D�J�YkUVO{O�{�n
T�D�OQUVOQ]_M{bBOQ]_PoZ°eB]#@B^fJ�KQeBJ�J�^_Y�WBJLpoPRC'D�T�^_KQeB]±C'D�]_M{A�^_T�bÆD�O�foC'D�@lT�Y{UleB]fT�^¥Z°DÞC'KQTÞC']fJ\C'WB@aJ�KLC']_^_W�f>Y'ZÐA�C.jkOQ]_OQT
T�DÞC'WBJÊZéYkD�UÆJLGjA�bB^_J{D�OQJ�OLC'D�KÞb A�C'J�J�eBPBP3YkD�T�OQ@ä^fWnPRC'D�T�woM�T�bBOFt�C'T�eBDrC']YkoKQ^_OQWBKQOQJVC'WB@ ?�W�fk^fWBOQOQDVn
^_W�fns�Y�eBWBKQ^_]�Y'Z�s�C'WRC'@RC i®t8kB?9E�s>o{^_WäT�bBO-ZéY�D�U Y'Z ^fWB@B^_jX^f@BeRC']*q�PROQDrC'T�^_W�fny�DÞC'WoT�JÆC'JhA¨OQ]f]:CSJ
CFs�Y�]_]¶C2w3YkDÞC'T�^fjkO�m)D�YUS�OQKQT�Jûy�DÞC'WoT�i°A ^_T�b�sHG AëD�^_KQY�TLp Ô?�KQYk]_O©m"Yk]_MoT�OQKÞbBWB^¤�XeBOkp�i>G
@BOV`©Y�WXT�D¥ÔOLC']®p§B�G

u�D



vuÔOQjoMVIÄÔOQbBOQ]®pa�%t*E �®[{p
E�YXK��oeBOQWBKQYkeBD�T.p�dRDÞC'WBKQO{C'WB@xÉ�G3dRYkD�T�OkpBI�OQD�YkWRCõpa�£TÞC']_M�oQpBA�bB^fKÞbÁC'D�OHbBOQD�O�woM
fkDÞC'T�OrZéeB]_]fM CSK"zoWBY'A�]_OQ@�fkOQ@
G

62���.���
���������

|¥z��H`äGÎd�G�É�C'D�WBJ�]_OQMkp �*RhG�\5]bG�S �8W^�0Z(R«Î2�4��Z(R Z.po[*KLC'@BOQUV^_K�m)D�OQJ�JLpBt OQA¨Õ�YkD�zxi%z2D�E�E�oQG
|Úu5�H`äGÎd�G�É�C'D�WBJ�]fOQMÆC'WB@�k�GkNHOQU©zkYRp2�®T�OQDÞC'T�OQ@hZéeBWBKQT�^_YkWlJ�MoJ�T�OQUVJ�C'WB@VT�bBO�fk]_Y�wRC']BKQY�WBJ�T�D�eBKQT�^fYkWlY'Z
Z°DÞC'KQTÞC']fJLp�m�D�YoKkGBE�Y'MkGakoYXKkG3v�YkWB@BYkWÁ�=Ö;×;×ëpRu2�Xw0ngu���~©i%z0D�E!~�oQG

|Úw5�H`äGÎd�G�É�C'D�WBJ�]_OQMkp2k�GÚyhGQNHOQU�z�YRp�B#GL?�]fT�YkW�C'WB@�B#G k�G�y�OQD�YkWB^_UVYRp��®Woj�C'D�^¶C'WoT#UVOLC'J�eBD�OQJ�ZéY�D#`�C'D�zkY'j
PBD�YoKQOQJ�J�OQJ{C'D�^_J�^fW�flZ°D�YkUð�£T�OQDÞC'T�OQ@xdReBWBKQT�^_Y�WÊkoMoJ�T�OQUVJHA�^_T�b©PB]±C'KQO�n®@BOQPROQWB@BOQWoT{PBD�Y�wRC2wB^_]f^_T�^_OQJLGh�I§I¼» �hIa��]`» Ø7»4ÙYOMK�I
\"G2RVÚZLp�Á¹ÛÐpRw��!�5ngw�D2��i%z0D!E�E�oQG

|��2�H`äGÎd�GHÉ�C'D�WBJ�]_OQM=C'WB@�v�G mÐG�� eBD�@
pC�
RhG�\/]bG!S��h_yG/c�Z FHO2_�`aRhZ����"KbO2I�p�[ûG®Ü{G�m"OQT�OQD�J.p�m�OQ]_]fOQJ�]_OQMkp
`�C'J�JLG
i%z2D�Dkw�oQG

|}~5��m"GÎ`äG�s�OQWoT�YkD�OFCSWB@ ?�GÚEHG9I�D�J�KLC.Mkp�s�YkWoT�^_WoeB^_T%M�Y'Z�C'T�T�DrC'KQT�YkD�J{C'WB@ ^fWXj'C'D�^¶C'WoT{UÆOLCSJ�eBD�OQJ>ZéY�D
�®T�OQDÞC'T�OQ@ad3eBWBKQT�^_YkW¨koMoJ�T�OQUVJLpBs�C'WRC'@
Gõ` CST�b
G�É�eB]f]®G¥Ö Ý*i£w�oQpBwoz0~5ngw�u�D©i%z0D�D2�,oQG

|}�5��Ü{G
N�CSYkeB@B^®pKÞßÚZ�I-ÚZ(RhG�S K���G�]$KbO2Ia�XJ�Z��X�£Î0��]�àZ�_yZ(��J�Z�U�O2I*\5]$KLOMIa��Kb]¥ÚZ�RVÚZ��>ánh�`!`*S KL\�G�]$KbO2Ia�yG2Q	]$RhG2Kb]bZ�á
_yZ�I
]HJ2Qj�"K�c2I
G�S¥pXNHYoKQT�YkD�Y'Z�`�C'T�bBOQUaC'T�^_KQJ�A�bBOQJ�^_J.p�i WB^_jkOQD�J�^_T¥ÔO8m�C'D�^_J�� â2N�C'eBPBbB^_WBOyi%z0D!D���oQG

|}�5��Ü{G"N�C'YkeB@B^®p B#G�vuÔOQjoMÁIÄÔOQbBOQ]�C'WB@&ÕlG
`ÁOQMkOQD.p\s:YkWBJ�T�D�eBKQT�^_YkWÁY'Z*KQYkWoT�^_WoeBYkeBJ�ZéeBWBKQT�^fYkWBJ�A�^fT�b
PBD�OQJ�KQD�^�wROQ@å]_YXKLCS]
D�O�fkeB]¶CSD�^_T%MkpkT�YlC'PBP3OLC'D�^_WFs�YkWBJ�T�DLGo[*PBPBD�Y5{
G_G

|}E5��ylG ` G"N�C.jo^_JLp�koOQ]¥Z$n
ã�eRC'WXT�^�sQOQ@ämnC.jkOQ]_OQTXkoe�wBT�D�OQOQJ/�a[¾mnC.jkOQ]_OQT n�É¨CSJ�OQ@�A:bBOQYkD�MÁZ°YkD{dRDÞCSKQTÞC']
�®UaC2fkO�s:YkUÆPBD�OQJ�J�^_YkW
p�^_W	��WHWHWåä G!]bG	FHO2_�`aRhZ(�"��KLOMI�FHO2I5UËZ(RhZ�I*\�Z0Ù^RhO/\�Z"Z�J2K$IPc2�QpkOQ@B^fT�OQ@�wXM©B�G
koT�YkD�OQDLG,�g?�?9?�s�YkUVPBeBT�OQD>koYXKQ^_OQT%M�m)D�OQJ�JLpõ` CSD�KÞbÁz2D�D�~BG

|}D5��ylG ` GoN�C.jo^_JLpk[2A�C.jkOQ]_OQT nlwRC'J�OQ@aC'WRC']_MoJ�^_J�Y'Z"ZéDrC'KQTÞC']3^_UcCMfkO*KQY�UÆPBD�OQJ�J�^_YkW
p�PBD�OQPBD�^_WoTLp3z0D�D��õG
|¥z0�5�C�ÞGõN�C'e�wROQKrbB^_OQJLp�Ë
Z�I=G&Z�\/]$Q,R Z(� OMIæ��GM�0Z/S[Z5]$� pak,�£[*`­m)D�OQJ�JLpam)bB^_]¶C'@BOQ]fPBbB^¶C©i%z0D�Dku!oQG
|¥zkz��uÕlGHd�^_J�bBOQDLp{OQ@B^fT�YkDLp©�
RhG�\/]bG!S���_ G5c�ZeF^O2_�`aRhZ����"KbO2I;�mË���Z�O2R£Î GMI*Jçh�`�`
S}Kb\�G�]$KLOMI#pykoPBD�^_W�f�OQDVn

I�OQD�]¶CMfRpBt�OQAèÕ�YkDhz=i%z0D�D!~�oQG
|¥z�u5�uÕlGkd�^_J�bBOQD.p'OQ@B^_T�YkDLp��
R G!\/]bG�S,�h_yG/c!Z�WHI
\"O5J2K�I�c�GMI*J0h�I*G!SßÎ2��K��Qp�m�D�YXKQOQOQ@B^_W�f�J�Y'Z�T�bBO*t [HA�q�[Ck,�

bBOQ]_@å^_W¨A
D�YkWB@BbBOQ^_UÁp�t YkD�A�C.Mkp2BoeB]_M¨E5n�z0�Bp3z0D!D�~BG�koPBD�^_W�fkOQDVn®I�OQD�]±C2fRpRt OQAçÕ�YkDhz=i%z0D!D���oQG
|¥z�w5�HNlGBd�^_OQ]f@
pakoKLC']_O�n®^_Woj�CSD�^¶C'WBKQO{C'WB@FJ�OQ]áZ�n®J�^fUÆ^_]±C'D�éÚA�C.jkOQ]_OQTs;oT�DÞCSWBJ%ZéY�D�UÆJ5�ÐC'WÁC'WRC']_MoJ�^_J�Y'Z�WRC'T�eBDÞC']

J�KQOQWBOQJHC'WB@aUaC'UÆUaC']¥^¶C'W{jo^_J�eRC']�J�MoJ�T�OQUVJLG

|¥z/�2��É�G�d3YkD�T�OFCSWB@=?�GðEHG�I�D�J�KLC.MkpYA�bBOQY�D�MäY'ZûyHOQWBOQDrC']_^�sQOQ@äd3DÞC'KQTÞC']�A
DÞCSWBJ%ZéY�D�UÆJ.p�T�YnC'PBP3OLC'DV^_W
�
RhG�\/]bG�S§�h_yG/c!ZCW^I*\�O/J2K$IPcrG2I*J�h I*G�S Î2�"K$�QpkOQ@B^_T�OQ@©woMCÕlGod�^_J�bBOQDLp�koPBD�^_W�f�OQDVn®I�OQD�]¶C2f3pXt OQAçÕ�YkDhz
i%z0D!D���oQG§ilm�D�YoKQOQOQ@B^_W�fkJ Y'Z\T�bBO�t�[HA�q [ k,��bBOQ]_@a^fW¨A
D�Y�WB@BbBOQ^_U©pBt YkD�A�C.Mkp!BXeB]_M�E5n�z0�Bp3z0D�D!~BG}o

|¥z0~5��É�GQdRY�D�T�O�C'WB@�? GÚEHGQI�D�J�KLCLMkp5�®WojkOQD�J�OHm�D�Y�wB]fOQU�`ÁOQT�bBYX@BJ�ZéYkD
y�OQWBOQDÞC']_^�sQOQ@Hd3DÞC'KQTÞCS]MAëDÞC'WBJÊZéYkD�UÆJLp
T�YÆCSPBPROLC'D�^fW=�*RhG�\5]bG�S
�h_yG/c!Z:WHI*\�O/JMK�I�cXG2I*JCh�I
G�S Î2�"K$� p�^�wB^_@
G_G

|¥z0�5��B#G9dRD�Y�UÆOQWoTûC'WB@£k�G�`�C']_]¶CSTLpHkoOQKQYkWB@�fkOQWBOQDÞC'T�^fYkWäKQYkUVPRC'KQT{^_UcCMfkOlKQYo@B^_W�fnA ^_T�bäA�C.jkOQ]_OQT�JLp
^_Wê��G2�0Z5S[Z/]$�Cá0h Ë§Q�]bO2R�KLG�S K�I Ë���Z�O2R£ÎxG2I
JÄh�`!`*S KL\�G�]$KbO2Ia�Qp�sHG®Ü{GÐs:bXeB^Ci°OQ@
G}o�pÐPBP
G���~!~5n������Bp
[�KLC'@BOQUÆ^fK�m�D�OQJ�J.p�t OQAçÕ�YkD�zxi%z2D�Dku�oQG

w��



|¥z0�5��B#G�� eBT�KÞbB^fWBJ�YkW
podRDÞCSKQTÞC']_J�C'WB@ÆJ�OQ]¥Z�n®J�^_UÆ^f]¶C'D�^_T£Mkp2�®WB@B^¶CSWRCûi WB^_j�G!B#Go` CST�b
GzÖ�ë
p��oz�w5n��M���yi%z2D�Eoz0oQG
|¥z0E5�H[{G2B�C'K��oeB^_W
p!�®UaC2fkO�KQYo@B^_W�f:wRC'J�OQ@lYkWlC ZéDÞCSKQTÞC']oT�bBOQYkD�M>Y'Z
^_T�OQDÞC'T�OQ@�KQYkWoT�DÞC'KQT�^_jkO�^_UaC2fkO�T�DÞCSWBJVn

Z°YkD�UaC'T�^_YkWBJ.p2�g?�?9?£A
DÞCSWBJLG,�®UaC2fkOCm�D�YoKkG:´Fz2E5ngw��©i%z0D�D�u�oQG
|¥z0D5���>G�Ü�D�eBPBWB^¤z#p�NlG3`�C']¶C'b
pRCSWB@ ? G�ÜHCSD�WB^_W
G3dRDÞC'KQTrC']ÐE�OQPBD�OQJ�OQWXTÞCST�^_YkWåY'ZH�®UaC2fkOQJ�jo^¶ChT�bBO�NH^fJVn

KQD�OQT�OVmnC.jkOQ]_OQTXA
DrC'WBJ%Z°YkD�UÁpT�hWHW^Wíì#î2].��FHOMIa�0Z(I*]$KbO2IªOVU�W�S[Z"\5]$R"Kb\"G!S�WHI�c2K$I*Z�Z�R�K�I�c©K$Iª�h�"RhG�Z5Sï�Ë
Z/Sïá�h��/K$��p�` CSD�KÞbÁz2D�D�~BG
|Úu��5��B#G�vuÔOQjoMVIÄÔOQbBOQ]®pBdRDrC'KQTÞC']ÐCSPBPBD�YXC'KrbBOQJ�^_WåJ�^�fkWRC']ëPBD�YXKQOQJ�J�^_W�f¨i°PBD�OQPBD�^_WoT"oQG��£WXT�D�YX@BeBKQT�^fYkWaT�YVT�bBO

UleB]_T�^¥ZéDrC'KQTÞC']RC'WRCS]_MXJ�^_J�Y'Z\^fUcC2f�OQJ8i°PBD�OQPBD�^_WXT�oQG
|Úuoz���t>GRv�e
pÆ�*RhG�\5]bG�S§�h_yG/c2K$IPc�po[*KLC'@BOQUV^_KCm�D�OQJ�JLpRt OQAçÕ�YkDhz=i%z0D�D!��oQG
|Úuku5��k�GÚyhGk`�C']_]¶CSTLp'[ T�bBOQYkD�M>ZéY�D¨UheB]_T�^_D�OQJ�Yk]_eBT�^¥YkW{J�^�f�WRC']B@BOQKQYkUVPRYkJ�^fT�^_YkW&�TA�bBO*A�C.jkOQ]_OQT9D�OQPBD�OQJ�OQW,n

TÞC'T�^_YkW
p§�hWHW^WêË§RhG2I§�°»�Ù h�ºj�ÞpA´&´#p3t�YRG��Bp§���2�2n���D�wyi%z0D!E�D�oQG
|Úukw5��k�GÚyhGB`�C']_]¶C'T.pV��G2�0Z5S Z5]^�aK�c2I*G!S;Ù^RhO/\�Z����"K$IPc�p'PBD�OQPBD�^_WoT�i%z0D!D���oQG
|Úu2�2��k�GB`�C']_]±C'T¨C'WB@am2GÚv)Ga��A�C'W�f3pPko^fW�fkeB]¶C'D�^fTgM{@BOQT�OQKQT�^_YkWFC'WB@aPBD�YoKQOQJ�J�^fW�flA�^_T�baA�C.jkOQ]_OQT�JLp��%?�?�?

AëDÞC'WBJLG��£WoZéY�DLGaA�b
G¥Ö;ðëp*��z0�5n��2�Xwri%z0D�D�u�oQG
|Úu�~5��k�G'`�C']_]¶CST\C'WB@yk�G#ñ�bBY�W�fRpks�bRC'DÞCSKQT�OQD�^�sLC'T�^_YkWHY'Z�J�^�fkWRC']fJ
Z°D�YkU2UleB]fT�^_J�KLC']fOÐOQ@�fkOQJ.p��g?9?�?	AëDÞC'WBJ.G

m3[*`=�Ç´zÛ"pa�oz0�0n��kwkuyiÊz0D�Dku�o�G
|Úu��5�Hd�G9`©OQWB@B^fjX^_]�C'WB@=? GÚEHG9I�D�J�KLC.Mkp�s�YkD�D�OQJ�PRYkWB@BOQWBKQO	É9OQT%A�OQOQW dRDrC'KQTÞC'][n®m CLj�OQ]_OQTyA
DÞCSWBJ%ZéY�D�UÆJ

C'WB@©�®T�OQDrC'T�OQ@ld3eBWBKQT�^_YkW�koMoJ�T�OQUVJLp'T�YCw3O*PBD�OQJ�OQWXT�OQ@cC'T�T�bBO8A�bB^_D�@¢d�dRDÞCSKQTÞC']_J�^_Wl?)W�fk^_WBOQOQD�^_W�f!g
s�YkWoZ°OQD�OQWBKQOkp3[*D�KLC'KÞbBY�W
pXd3DÞC'WBKQOkpRu!~5ngu�� BXeBWBOVz0D�D��õG

|Úu��5�HNlGÎ`äGo`ÁYkWBD�YRpo[ bXM,wBD�^_@VZ°DÞC'KQTÞCS]#T�DÞC'WBJ%Z°YkD�UÁp�m)D�YXKkG,�%s�[ k�k�m£~�iÊz0D�Dkw�o�pkPBP
G�z0��u5n�z0�kuBG
|Úu�E5�HNlGÎ`äG�`ÁYkWBD�YÁC'WB@nd�G�NHeB@�wBD�^_@�fkOkp"dRDÞCSKQTÞC']HÉ9]_YoK"z�s�Yo@B^_W�fÁY'Z>�®UaC2fkOQJLpTW�S[Z"\5]$R OMI¼»�G&Z/]b]`»�Á;ðëp

z0��~�w5n�z0��~2�©i%z0D�D�u�oQG
|Úu�D5�HNlGÎ`äGo`ÁYkWBD�YlC'WB@xm"GÎNlGomnCMzkO��ROQ]_@
p;ñ�YoYkUV^_W�f�A ^_T�bV^_UÆPB]f^_KQ^_T�Z°DÞC'KQTrC']_JLp,m�D�YoKkG��gs ��mþz0D�D��õG
|Úw��5��ylG.q�^_OQW�C'WB@�k�G.v�OQPBJ�Y'Mkp�q�W>T�bBO�wROQWBO��RT�JÐY'Z�wRC'J�^fJ
YkD�T�bBY!fkYkWRC']_^¤sLC'T�^_Y'W�^_W�Z°DÞC'KQTrC']'KQYkUÆPBD�OQJ�J�^_YkW
p

^�T�Y�C'PBPROLCSDl^_W��*RhG�\5]bG�S^�h_yG/c�ZÛWHI
\"O5J2K�I�c=G2I*Jòh�I*G�S Î2��K��Qp"OQ@B^_T�OQ@�wXMóÕ G"d�^_J�bBOQDLpHkoPBD�^_W�f�OQDVn
I�OQD�]¶CMfRpBt�OQAåÕ�YkDhz=i%z0D!D���oQG�ilm)D�YoKQOQOQ@B^_W�fkJ�Y'ZÐT�bBO�t [HA�q [Ck,��bBOQ]_@a^fW¡AëD�YkWB@BbBOQ^_UÁpXt YkD�A�C.Mkp
BXeB]_M¨E0n�z0�Bp3z0D�D�~õG}o

|Úwoz��H[{GôkBCS^_@ CSWB@äm G mÐGTm"OQD�]_UaC'W
p
[¾WBOQA�Z�CSJ�TlC'WB@nO�tVKQ^_OQWXT{^_UaC2fkOhKQYX@BOQK�wRC'J�OQ@äYkWnJ�OQTûPRCSDVn
T�^_T�^_YkWB^_W�få^_WnbB^fOQDÞC'D�KrbB^_KLC']�T�D�OQOQJ.p��g?9?�?þAëDÞC'WBJ.G\s:^_D�KQeB^_T�J{C'WB@�koMoJ�T�OQUVJHZ°YkD{I*^_@BOQY�A
OQKrb
p}ô
i%z0D!D���oQG

|Úwku5��B#G�kobRC'PB^fD�YRp'?�Uyw3OQ@B@BOQ@�^_UaC2fkO�KQYo@B^_W�f�eBJ�^_W�f�sQOQD�YkT�D�OQOQJ�YSZ�A�C.jkOQ]_OQT
KQYoO�tÆKQ^_OQWoT�JLp2�%?�?9?xAëDÞC'WBJ.G
ko^�fRG§m�D�YoKkG`Û<´#p3w2����~5ngwM���ku©i%z0D�D�w�oQG

|Úwkw5��É�G�ko^_UÆY�W
pX?T{BPB]_^_KQ^fT�]_^_W�zrwROQT%A�OQOQWÆ]_YoKLC']3Z°DÞC'KQTÞC']BT�DÞC'WBJ%Z°YkD�UöC'WB@aUleB]_T�^fD�OQJ�Yk]_eBT�^¿Y�W�T�DÞCSWBJ%ZéY�D�U©p
m�D�YXKQOQOQ@B^_W�f�J*Y'Z"T�bBO��%?�?�? s�YkWoZ°OQD�OQWBKQO�Y�W��®UaC2fkOCm�D�YoKQOQJ�J�^_W�f3p�q�KQT�Y�wROQDLpëz0D�D!~BG

woz



|Úw2�2�H[{G�j�C'W�@BOÁmnCS]_]_Okp�`ÁOQDhf�^_W�f�Z°DÞC'KQTrC']�^_UaC2fkOåKQYkUÆPBD�OQJ�J�^_YkW CSWB@=A�C.jkOQ]_OQTVT�DÞCSWBJ%ZéY�D�U;UVOQT�b,n
Yo@BJLp
T�YFCSPBPROLC'D>^_Wª�
RhG�\/]bG�SÆ�h_yG/c!Z¨FHO5J2K$IPcjG2I*J=h�I
G�S Î0��K$� p3OQ@B^_T�OQ@	woM=ÕlG�d�^_J�bBOQD.p koPBD�^_W�f�OQDVn
I�OQD�]¶CMfRpkt�OQA�Õ�YkDhz�i%z0D!D���o�½�õYZ5S G!]$K�I�cC�
RhG�\/]bG!S
FHO2_�`aRhZ����"KbO2I�]bO®Ë§RhG2Ia�$U�O2R"_WºxZ5].��O/JM� p�` CSJ�T�OQD
Y'Z�`�C'T�bBOQUaC'T�^fKQJYA�bBOQJ�^fJLpBNHOQPRC'D�T�UÆOQWoT�Y'Z\[�PBPB]_^_OQ@å`�C'T�bBOQUaC'T�^_KQJLpoi�WB^fjkOQD�J�^_T%MlYSZ�mnC'T�OQD�]fYXYRp
z0D�D!~BG

|Úw�~5��ylG�I�^_WBOQJLp
q�D�T�bBY�fkYkWRCS] wRC'J�^_J8�£dHk�p�^_W��
R G!\/]bG�SÆ�h_yG/c�ZjFHO2_�`aRhZ(�"��KLOMI;�FËR��Z"OMR«Î¨G2I
J�h `�`*S Kb\"G(á
]$KbO2I#p`ÕlGBd�^_J�bBOQDLpoOQ@B^_T�YkDLp�koPBD�^fW�fkOQDVn®I�OQD�]¶CMfRpBt�OQAèÕ�YkDhz=i%z0D�D!~�oQG

|Úw��5��?�GðEHG�I�D�J�KLC.Mkp�`�C'T�bBOQUaC'T�^_KLC'] T�bBOQYkD�M Y'Z�fkOQWBOQDrC']_^�sQOQ@ Z°DÞC'KQTÞC']HT�DÞC'WBJ%Z°YkD�UVJÆC'WB@ CSJ�J�YoKQ^¶C'T�OQ@
^_WojkOQD�J�OåPBD�Y�wB]_OQUVJLp�m�D�YoKQOQOQ@B^_W�fkJVY'ZC�®UaC2fkO/AëOQKÞb£D���s�Y�WoZéOQD�OQWBKQOÁYkW `ÁeB]_T�^_UVOQ@B^¶C��£UcCMfk^_W�f
AëOQKÞbBWBYk]fY�fkMaC'WB@a[*PBPB]f^_KLC'T�^_Y�WBJLpo[�T�]¶C'WoTÞCBpoyH[{pB`�C'D�KrbFz2�5ngu��©i%z0D�D!��oQG

|Úw��5��?�GðEHG�I�D�J�KLC.Mkpy�®UaC2fkO PBD�YoKQOQJ�J�^_W�f A�^_T�b2T�bBOäZ°DÞC'KQTÞCS][n®A�CLj�OQ]_OQTFT�DrC'WBJ%Z°YkD�UÁp�^_W�PBD�OQPRC'DÞCST�^_YkW
i%z0D!D���oQG

|Úw�E5��m"GÎNlG.mnC2zkO��ROQ]_@
p'NlG ` G2É9OQT�bBOQ]RC'WB@{NlGÎ`äGQ`ÁYkWBD�Y3p���M,wBD�^_@{^_UaC2fkO�KQYkUVPBD�OQJ�J�^_YkWHA�^_T�b�^_UVPB]_^_KQ^_T
Z°DÞC'KQTÞC']�T�OQD�UÆJLp,m�D�YoKkG��%s�[ k�k�mþz0D!D��BG

|Úw�D5��ylGðylGomnC']_T�OQDLp���G2�2Z/S[Z/]$��GMI*Jòö>].��Z�RCö�R�].��O"c!O2I*G!S
�&Î2��]bZ�_X�÷�©Kb].��h `�`*S KL\�G�]$KbO2Ia�QpBs�E�s£m�D�OQJ�J.p
É9YXKLCVE�C'T�YkW
pod�vªi%z0D�DM��oQG

|����5��É�GBmnC'WB@BOQ]f]®p
�&O2Q,I*J�G�]$KbO2I§� OVULø&K$��KLO2I�p�ko^_WRCSeBOQD*[�J�J�YoKQ^¶C'T�OQJ.pPkoeBWB@BOQD�]¶C'WB@
pB`Á[Ái%z0D�D�~!oQG
|��Bz��H`äG�m�^_K�zkOQD�bRC'eBJ�OQD.p�h�J�G�`*]bZ�JH��GM�0Z/S[Z5]8h�I
G�S Î0��K$�>U"RhO2_vË���Z�O2R«Î�]bO	�
OVUË]$�HGMR Z.p�[{G®Ü{GHm"OQT�OQD�JLp

m�OQ]_]fOQJ�]_OQMkpB`Á[þi%z2D�D�~�oQG

wku



� 8{8V�����{
%´ �úù k ��/4�0� �:�����
	���
���	:!#
������ ���©1B� kYû
ü�ä
�'�aú©á/â�ã^¬ è�[0J�^�fkWB^[�RKLCSWXTl^fUÆPBD�Y'jkOQUhOQWXT:wRC'J�OQ@ Y�W C�UVOQT�bBYo@ä^_WXT�D�YX@BeBKQOQ@ä^fW�z0D�E!D=wXM [{G
B�C'K��oeB^_Wä]_^_OQJ{^_WäT�bBOaUÆOQT�bBYo@äY'Z�d�]_YXKLCS]Y�£dHk,g�|¥z0EopT�2�gGäE�CST�bBOQDlT�bRC'W CST�T�OQUVPBT�^_W�fFT�Y©O�{BPBD�OQJ�JVC
ZéeBWBKQT�^_YkW©CSJ CheBWB^_YkWåY'Z�KQYkPB^_OQJ�Y'Z�J�e�wBJ�OQT�J*Y'Z>Kb]$��Z/S U põT�bBO�]_YoKLC']&�£dHko`äpRYkDHv
�£dHko` p3UVOQT�bBYX@åJ�OQO�zoJ
T�YaO�{BPBD�OQJ�J�^fT�C'J�CaeBWB^_Y�W�Y'Z¨KQY�PB^_OQJ�Y'Z��"Q&C���Z/]$��Y'Z¨^fT�J�OQ]¥Z�G��£WnY�T�bBOQDHA�YkD�@BJLp�T�bBOhKQYkWXT�DÞC'KQT�^_j�O��®dHk
UcCSPBJ�é UaC'P{J�e�wBJ�OQT�J9Y'Z&«ý^_WoT�YHJ�UaC']_]fOQDÐJ�e�wBJ�OQT�J�Y'Z
«äGÐmxO�A�D�^_T�O¨T�bBOQJ�O�UaC'PBJ�C'J ë ± @ �_E ± ÐÃG @ pA�bBOQD�OHE�±{^_JHT�bBOX`�G2RhZ�I
]�YkDyJ�O2_yG2K$IúC�S[O5\�¯�A�bB^fKÞb�^fJHUcC'PBP3OQ@�^_WoT�YVT�bBO¨i°J�UaC']_]fOQD"oC\��!KLS[JlY�DXR GMIPc�ZC�S[O/\°¯^G @ G#�$ë�aå�æôú$à§èFv�OQTy« Ô | ���Qz��%GxkoeBPBP3YkJ�OFT�bRC'T�T�bBOQD�OFC'D�OVTgA�YÁ@BYkUaC'^_W	wB]fYXK�zXJ�E ì Ô |}���"��í}~0�¨C'WB@E � Ô |}��í}~���z��\C'WB@xZ°YkeBD�DÞCSW�fkO�wB]fYXK�zXJ>G!° Ô |�i��!� z0o��2�a�¥�j�2�M�gp
z=ö	�Xö �RG�A�bXeBJ.pÐT�bBO��£dHk�UaC'PBJ
ë ± @ A�^_]_]�bRC.jkO�KQYkWoT�DÞC'KQT�^fYkWlZ®C'KQT�Y�D�J�zU�kuBG�?�CSKÞbaDÞCSW�fkO8wB]fYXK�zIG!°�UleBJ�T�bRC.jkO�C>@BYkUaC'^_W©wB]_YoK"zHE ±£ï}° ¿ pz�ö
�ai��Vo�ö uBpBA bB^_KÞbå^_J�UaC'PBPROQ@aY�WXT�Yh^_TLG�[�J�J�YoKQ^¶C'T�OQ@aA ^_T�baOLC'KrbFJ�eBKrb¨�£dHkaUaC'P ë ±«ï ° ¿ ¾ ° ^fJ C']fJ�YlCfkD�OQMV]_OQjkOQ]�UaC'P ÿ °"i��Vo�A�bB^_KrbaA�^_]f]#UVYo@B^¥ZéMhT�bBO�ZéeBWBKQT�^_YkWaj�CS]_eBOQJ*Y�W®E ±«ï ° ¿ T�Y{PBD�Yo@BeBKQOûT�bBO�ZéeBWBKQT�^fYkWj�C']feBOQJ�YkW�G!°�p�z�öP�Hö��RGHkoeBPBPRY�J�O�T�bRCST�T�bBOH^_WB@B^_KQOQJ���i���o�C'WB@¨f�D�OQMÆ]fOQjkOQ]�UcC'PBJ ÿ °�Z°YkD�T�bBOHDÞCSW�fkOwB]_YoK"zoJ^G!°�C'D�OCfk^_j�OQW�wXM

� �ai���o ÿ °hi���oz z ��í}���oz2D�~%�<�	��í}�M��E2�Xw
u z ��íÚu�E�~!�2�Â�&�ª��í}��z0E2���
w u ��íÚu�E�~!�2�Â�&�ª��í}��z0E2���
� u ��í}���oz2D�~%�<�	��í}�M��E2�Xw

ib�®W>YkT�bBOQD"A�YkD�@BJLp�wB]fYXK�z7E ì ^_JëUcC'PBP3OQ@�YkWoT�Y�DrC'W�fkOHwB]fYXK�zXJ4G ì C'WB@�G � p5wBeBTÐA�^fT�b�@B^[¦
OQD�OQWoT&fkD�OQM*]_OQj�OQ]UcCSPBJLG}o{[�W©C'PBPBD�Y/{B^_UaC'T�^_Y�WlY'Z�T�bBOûC'T�T�DÞC'KQT�Y�D¨YSZ\T�bB^fJ�ZéY�eBDVn®UcCSPa]_YXKLCS]*�£dHko` ^_J�J�bBY�A WF^_Wåd�^�fkeBD�O
[�zoG8�£WÁZ®C'KQTLp3T�bBO{@BYkUcCS^_W,n®DÞC'W�fkOHPRCS^_D�JHC'WB@=fkD�OQMa]_OQjkOQ]"UaC'PBJ ÿ °�UÆ^_WB^fUÆ^[sQOHT�bBO>KQYk]_]¶C2f�O�@B^_J�TrC'WBKQOC'J�J�YoKQ^¶C'T�OQ@ÆA�^fT�bFC'PBPBD�Y5{B^_UcCST�^_W�f�T�bBO�ZéeBWBKQT�^fYkWFJ�^fW*i�/TÙao�YkW	| �Bp¥z��
A�^_T�bcChT%A¨Y{@BYkUaC'^_W©wB]_YoK"z��.Z°YkeBD
DÞC'W�fkO�wB]fYXK�z�v
�®dHko`äG.[äUleBKrb*J�eBP3OQD�^_YkD�C'PBPBD�Y5{B^_UaC'T�^_YkW T�Y�T�bBO^fkDÞC'PBbHY'ZRT�bB^_J�Z°eBWBKQT�^_YkW>^_J
Y�wBTÞCS^_WBOQ@
wXMaT�bB^_J*UVOQT�bBYo@FC'J�KQYkUÆPRCSD�OQ@aT�YlT�bBO{eBJ�eRCS]&�®dHko` UÆOQT�bBYX@
G�E�Y�e�fkbB]_MaJ�P3OLC2zX^fW�fRpR^fT�^_J�OLC'J�^_OQD�T�Y
d�T�^_]fO�g�T�bBO¨f�DÞC'PBb YSZ J�^fW&i�/ Ùao A�^_T�b PRC'D�T�JlYSZ�^_T�J�OQ]¥Z�G�dRY�DlO�{õCSUÆPB]_Okp9T�bBOÁPRY�D�T�^_YkWäYSZ�T�bBO¨fkDrC'PBb
J�eBPBPRY�D�T�OQ@aYkW=|}����zU�2�2�R^_J^wROQT�T�OQD*C'PBPBD�Y5{B^_UcCST�OQ@lC'J�C�J�bBD�eBW�zkOQWaKQYkPoMlY'ZÐT�bBO8fkDrC'PBbÆJ�eBPBPRYkD�T�OQ@aYkW
|}����zU�ku5�#C'J YkPBPRYkJ�OQ@FT�YlC{J�bBD�eBW�zkOQWFKQYkPoMVY'Z\T�bBOHOQWXT�^fD�OCfkDÞC'PBbaJ�eBPBPRYkD�T�OQ@FYkW	|}���Qz��gG

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

u(
x)ý

X,T�.-�

?����þ/�'����k���.¡®¡®¬£�L �¡£¤L¬"§¶º�¦k �¡®¢¥¤.¦�93�´¶Ço·"¤Q§�¡®�k�9§¶¤.ºk¬°ñ°²��.ÄH­¥¤� ��L­B¸®«�»kÃ�ÈL¢¥ÂL��¦û¢¥¦>¡®�k��¡£�%Ék¡�Ò
¸°¡�¢¥¯��L¦
�.ÄkÄk¬®¤rÉk¢¥²��.¡®¢¥¤L¦�¡®¤H¡£�k��¡®�.¬®ÈL��¡�§¶ºk¦� �¡®¢¥¤L¦>¯®¢¥¦R´\þRÇX·"½��k¢¥ %�{¢¥¯��L­¥¯®¤�¯®�k¤Q½�¦õÒÿ�ú±�R�2à`�Sÿ©à�æ�à�ç�ø&à�ç���á/â�ã^¬ èHA�bBOXfkD�OQM!n®]_OQjkOQ]�UaC'PBJ*bRC.jkO{T�bBO ÿ&@ �
®"B=«­Ð ®Fp)z¡ö �	ö Ý G

`ÁeBKÞblYSZ#T�bBO�T�bBOQYkD�M{@BOQjkOQ]_YkP3OQ@ÆC2w3Y�j�O�ZéY�D��®dHko`0OLC'J�^f]_M�O�{BT�OQWB@BJ�T�YHPB]¶C'KQO�n®@BOQPROQWB@BOQWoT>�£dHko` |¥z5�2�gG
wkw



A�bBOHZ°DÞC'KQTrC']�KQYkUÆP3YkWBOQWoT�J Ï @ ilÙao:Y'Z)CûZéeBWBKQT�^fYkWq�¨ó�Î ­ ib«x���&o�A ^_]_]
wRO:fk^_jkOQW�woM
Ï @ ilÙ§o Ô � ÿ&@ i��Ti ë � ì@ ilÙ§oho�� ë � ì@ ilÙ§oho��þÙjó ë�@ ib«	o����� Ù
�ó ë�@ ib«	o�í i÷�kw�o

A�bBOHYkP3OQDÞC'T�YkD�� C'J�J�YoKQ^¶C'T�OQ@ÆA�^fT�bFC'W¨ÝÛn®UcCSP�m�NC�£dHko` i�éx��ý>o�A�^f]_]�bRCLj�OHT�bBO�ZéY�D�U

i����*o�i÷Ùao Ô î�@ � ì � ÿA@ i�� i ë�� ì@ i÷Ùaoho�� ë7� ì@ i÷Ùaoho�� i÷�2��o

�®T�^_J�KQY�WXjkOQWB^fOQWXT"T�Y�A¨Y�DhzHA�^_T�b ÿ UaC'PBJ"A�bB^_KrblC'D�O�Y�WB]_MC�RD�J�TÐ@BO�fkD�OQO�^_W�T�bBOYf�D�OQM�n®]fOQjkOQ]Xj'C'D�^¶CMwB]_O�ÞpB^£GÎOkG
ÿ i��"� Å o Ô ¯<�:�
�I� c i Å o�� c¡�2«ðÐ­®¨� wRYkeBWB@BOQ@ÁYkWX«=� i÷��~�o
ÿ i��"� Å o Ô ¯Hi Å o��'� �Yi Å o��	¯H�����2«ÑÐÒ®¨��w3YkeBWB@BOQ@ÁYkWX«xí i÷����o

A�bBOûCSKQT�^_YkWVY'Z�T�bBO��RD�J�T�J�OQT�Y'Z\UaC'PBJ�KLC'WjwRO�KQY�WBJ�^_@BOQD�OQ@ÁC'J CÊd�PB]¶C'KQO�n®@BOQP3OQWB@BOQWXThgaJ�bB^¥ZéT ^_W�fkD�OQM!n
]_OQjkOQ]Bj'C']_eBOkGHA�bBO�J�OQKQYkWB@hJ�OQT�Y'Z#UaC'PBJ�PBD�YX@BeBKQOHCHUVYkD�O�@B^_D�OQKQT9^_WoT�OQDÞC'KQT�^fYkWXwROQT%A�OQOQWlPRYkJ�^_T�^_YkWVC'WB@
fkD�OQM!n®]_OQjkOQ]�j�CS]_eBOkG#�$ë�aå�æôú$à§è A:bBO u0n®UcC'P�m�NC�£dHko` YkW�|}�Bp¥z��
A�^fT�b��®dHkåUaC'PBJ ëCì i÷Ùao Ô ì� Ù
p ë � ilÙ§o Ô ì� Ù�� ì� C'WB@fkD�OQM!n®]_OQjkOQ]�UaC'PBJ

ÿÆì i���� Å o Ô z
u �'� z

u � ÿ � i��"� Å o Ô z
u �<� z

u �ó� Å � i÷����o
A�bBOQD�OM� ó£® UaC.M¨w3OaKQYkWBJ�^_@BOQD�OQ@ CSJ C�d�P3OQD�T�eBDhwRCST�^_YkW�gåPRC'DÞC'UVOQT�OQD�Z°YkD{T�bBOÆPB]±C'KQO�n®@BOQPROQWB@BOQWoT
T�OQD�UÁG�m�bBOQW=� Ô �õp4=� ilÙ§o Ô z¡i£CBGÎOkG}oQGT�£W©d�^¤fkeBD�OH[HulC'D�O>PBD�OQJ�OQWoT�OQ@FbB^_J�T�Y�fkDÞCSU CSPBPBD�Y5{�^_UaC'T�^fYkWBJ
Y'Z���{BOQ@ûP3Yk^_WoT�JÇ=�{ZéY�DÐT%A�Y*KLCSJ�OQJLpi� Ô�� ì� GôA:bBO¨PB]±C'KQO�n®@BOQPROQWB@BOQWoT�T�OQD�U³� Å PBD�Yo@BeBKQOQJ¨C�fkDÞC'@RCST�^_YkW
YkDXd�DÞC'UVPB^_W�f�g>Y'Z�T�bBO�ZéeBWBKQT�^_YkWaY'jkOQD�T�bBOH^fWXT�OQD�j�C']�|}�Bpáz��gG

0

0.5

1

1.5

2

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

u(
x)

x

0

0.5

1

1.5

2

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

u(
x)

x,T� -,

?�����Å�'�«R¢ðÉk��¹'ñ°Äo¤L¢¥¦'¡Ð�.¡®¡®¬£�L �¡£¤L¬)§¶ºk¦k �¡£¢¥¤L¦k¯Ç93#´±ÇX·"¤�§#¡£�k��órñ°²��LÄ�yëô�¸®«�»kÃ�¢¥¦�3�ùXÒ�´��Ló.·%Ò
î��k��¦��þ5 4 æ93#´±ÇX·:5�+H´_�kÒÎ�QÒÚ·ÊÒ\´f��·��þ5 qt Ò�´fÑX·��¶5k6 qt Ò
�®WåT�bBOHT%A¨YMn®@B^_UÆOQWBJ�^_YkWRC']BKLC'J�OkpB^®GÎOkGT« Ô |}����z��gp'D�OQ]_OQj'C'WoT�T�Y{^_UaC2fkO�D�OQPBD�OQJ�OQWXTrC'T�^_YkW
poT�bBO�C0tÆWBO

fkD�OQM!n®]_OQjkOQ]�UaC'PBJ�A�^_]_]�bRC.jkOHT�bBO�Z°YkD�U

ÿA@ i��"��Ù&�hõ�o Ô ¯ @ �'� � @ Ù��ó� @ õ*í i÷��E�o

w2�



� 8{8V�����{
%´	�eùC5 ���

����{
����9� & 	)(*������!#�

�®W�UaC'WoMcCSPBPB]_^_KLC'T�^fYkWBJ�YkWBO{WBOQOQ@BJHA�C.jkOQ]_OQT>wRC'J�OQJ�C'@RC'PBT�OQ@ÁT�YaClKQY�UÆPRC'KQT ^_WXT�OQD�j�C']£G�dRY�D*T�bB^fJ
PBeBD�PRY�J�Okp
P3OQD�^_Yo@B^�sQ^_W�faT�bBO{A�C.jkOQ]_OQT�wRC'J�^_J�Z°eBWBKQT�^_YkWBJH^fJHeBJ�OrZéeB]£G�d3eBD�T�bBOQD�UVYkD�Okp3^_WÁPBDÞC'KQT�^fKLC']ÐKQY�Uyn
PBeBTÞC'T�^fYkWBJLp"YkWBOVY'ZéT�OQWn@BOLC']fJûA ^_T�b=�RWB^_T�OÆ@RC'TrCFJ�OQT�JlC'WB@nP3OQD�^_Yo@B^�sQ^_W�fÁT�bBOV@B^_J�KQD�OQT�OÆT�DrC'WBJ%Z°YkD�U ^fJ
J�^_UVPB]_O*C'WB@åKQ]_OLC'WaT�Yh^_UÆPB]fOQUÆOQWoT>|��Bz��gG

dRYkD�C>ZéeBWBKQT�^_YkW Ï ó�
^�/il®©oQpB@BO��RWBO>T�bBOHPROQD�^_YX@B^¤sQOQ@FjkOQD�J�^_YkWVY'Z Ï T�YrwRO
Ï ë i÷Ùao Ô �

° Ï ilÙ����Vo i÷��D�o

A�bBOQD�O�T�bBO�J�eBU2^_J�Y'jkOQD�C']_]o^_WoT�O�fkOQD�J��ÞG�A�bB^fJÐPBD�YoKQOQJ�JCd�A DÞC'PBJhg�T�bBO�Z°eBWBKQT�^_YkW Ï C'D�YkeBWB@{T�bBO�^_WoT�OQD�j'C']
|}����z���C'WB@aJ�eBUÆJ�T�bBO>j�C'D�^fYkeBJ�KQYkWXT�D�^�wBeBT�^_Y�WBJLG

v�OQT ÿ wRO�C�J�KLC']_^_W�f�Z°eBWBKQT�^_Y�W�Z°YkD�C'W{`�E�[�YkWy® CSWB@ r wRO T�bBO*C'J�J�YXKQ^¶CST�OQ@¨d�UVYkT�bBOQD�g*A�C.jkOQ]_OQTLG
A�bBOQW�T�bBOhPROQD�^_Yo@B^�sQOQ@�A�C.jkOQ]_OQT�J r ë°[± ilÙ§o�Z°YkD�U CSW�YkD�T�bBY�WBYkD�UaC']&wRC'J�^fJHY'Z�
^�/|}���Qz���C'WB@�A�O{bRC.jkOlC
WBOQJ�T�OQ@ä`�E�[7J�T�D�eBKQT�eBD�OFCSJû^fWnT�bBOaKLCSJ�OÆYSZ*A�CLj�OQ]_OQT�J�Y�W�®Õ|¥z0�(�gG i�WoZ°YkD�T�eBWRCST�OQ]_Mkp"T�bBOaT�DÞCSWBJ�]¶C5n
T�^_YkWa�SJ�KLC']_^_W�f{D�OQ]±C'T�^_YkWBJ�^_WÁ?��oJLGCi®u�o�C'WB@�il��o�YSZYkoOQKQT�^_YkWÁu{@BYÆWBY�T�bBYk]_@-ZéYkD PROQD�^_Yo@B^�sQOQ@ÁA�C.jkOQ]_OQT�JLG
dRYkD�O�{RC'UVPB]_Okp

r ëì ± ilÙ§o Ô � @ r�ì ±0i÷Ù�����o
Ô � @ r i®u�Ù>� uÂ�>����o

Ô r ë i®u�Ù>����o�í i÷E���o

[*J�C�D�OQJ�eB]_TLp'T�bBO DÞC'T�bBOQD�J�^fUÆPB]_O9J�KLC']_^fW�f C'WRCS]_MXJ�^_JÐYSZ koOQKQT�^_Y�WÆu�^_J�WBYkT�C'PBPB]f^_KLC2wB]_O�bBOQD�OkG�A�bBO*CSKQT�^_YkW
Y'Z�C'W��®dHko` C'J�J�YXKQ^¶CST�OQ@ÆA ^_T�bFC'W��£dHkom Y�WaPROQD�^_Yo@B^�sQOQ@åA:C.jkOQ]fOQT�J�^_J�@B^_J�KQeBJ�J�OQ@å^_W	|Úu��(�gG

d�^_WRC']_]fMkp'KQYkWBJ�^_@BOQD9T�bBO�Z°DÞC'KQTÞC']un®A:C.jkOQ]fOQT
T�DÞC'WBJÊZéYkD�U2Y'Z�?ô{õC'UVPB]_O�zXp,koOQKQT�^_YkWÆuõp2wBeBT�WBY'A=C'PBPB]f^_OQ@
T�Y�KQYoO�tÆKQ^_OQWoTÆT�D�OQOQJlZ°YkDlP3OQD�^_Yo@B^�sQOQ@�A�CLj�OQ]_OQT�JLG��®W T�bBOx��CkC'DVKLC'J�Okp�T�bBOåD�OQJ�eB]_Th^_JÆT�D�^_jo^¶C']_]_MxT�bBO
JÞC'UVOûC'JH^fW©d�^¤fkeBD�OVz�i®C�o Y'Z>koOQKQT�^_YkWnuõG�A�bBOhPROQD�^_Yo@B^_KlC'T�T�DÞC'KQT�YkD Z°eBWBKQT�^_YkWÍ=�xZéYkD�T�bBOÆs:Yk^¥Z°UcC'W,n��
PROQD�^fYX@B^�sQOQ@xA:C.jkOQ]fOQT�J*^fJHJ�bBY'A�W�^_WÁd�^�fkeBD�O É zXG�i£t�YkT�OûT�bRC'THT�bBOlA�C.jkOQ]_OQT�KQYXO�tVKQ^_OQWXT�J�ò�° ±>ZéY�DHT�bBO
fkDÞC'PBbBJ ^_Wad�^�fkeBD�OQJ�u�i£C�oQpBu�ibwao�C'WB@=É�z{C'D�O�^_@BOQWXT�^_KLC']®G}o

-3

-2

-1

0

1

2

3

4

5

0 0.25 0.5 0.75 1

u(
x)

X,T� -,

?��C��/_Æ ü ¡£¡®¬®�. �¡®¤.¬�§¶º�¦k �¡®¢¥¤.¦®93{§¶¤.¬�¸®«�»'î ¢¥¦y33Ék�L²>Äk­¥�>+QæX»'�� �¡®¢¥¤L¦ló'ÒÚóSækºk¯®¢¥¦kÈ É ¤L¢ð§¶²>�L¦'ñl19ÄX��¬£¢¥¤�¹�¢¿ò���¹
½"�QÂL��­¥��¡ë§¶ºk¦k �¡®¢¥¤L¦k¯�Ò

w�~


