
Centrum voor Wiskunde en Informatica

REPORTRAPPORT

A note on negative customers, GI/G/1 workload, and risk processes

R.J. Boucherie, O.J. Boxma and K. Sigman

Department of Operations Reasearch, Statistics, and System Theory

BS-R9609 1996

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by CWI's Institutional Repository

https://core.ac.uk/display/301652789?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Report BS-R9609
ISSN 0924-0659

CWI
P.O. Box 94079
1090 GB  Amsterdam
The Netherlands

CWI is the National Research Institute for Mathematics
and Computer Science. CWI is part of the Stichting
Mathematisch Centrum (SMC), the Dutch foundation
for promotion of mathematics and computer science
and their applications.
SMC is sponsored by the Netherlands Organization for
Scientific Research (NWO). CWI is a member of
ERCIM, the European Research Consortium for
Informatics and Mathematics.

Copyright © Stichting Mathematisch Centrum
P.O. Box 94079, 1090 GB  Amsterdam (NL)

Kruislaan 413, 1098 SJ  Amsterdam (NL)
Telephone +31 20 592 9333

Telefax +31 20 592 4199



� ���������
	�������������������������
���! ���"
#�$&%
#�%('*) �
 ,+�-.���0/1"��0	2/435�6��+879 :�(;����,�<���

=?>A@CBEDGFCH9I�JEK�LGME@CBENOFP>ANRQS�TEUWVYX[ZC\[UW].X[UW]^V&_YTa`2bc\[]6X[ZPd�_Ybcegf1Xih�_YZj]kblX[TE]�m.n�o�pqm&T!m&blX[]rZ[U�pq\s�mtX[].X[ZC\q\[]rZP_�_Y]?u�u&evu,wYuyx{z}|�`2bc\[]6X[ZPd�_Ybce�~��EX��cX[]��EX[Zj��_YT�d&\
�2��� LlI�JEK�L��,�lD� z}��(�i�(��|�mO�����!w<�R�&e^u,wY�,w��
|�`2bc\[]6X[Z�d�_Ybce�~��EX���X[]W�EX[Zj��_YT�d&\q�~�UW�����,Zk 5S¡TEUWVYX[ZC\[UW]r¢Re�£¡_,p[�<�¤]r¢¥m.n�o�pqm&T!m&b¦U�pq\�(�i�(��|�mO���,wYu�§y¨Gev§,w�w�wª©�o«~�UW�����<Zk &e�~��EX��cX[]W�EX[Z[��_YT�d&\
¬D&F�®¡¯,>±°Y�lD �f1Xih�_YZj]kblX[TE]�m.n��jT�dY�:\[]rZjUr_Y�²o�T, YUWT!XqX[Z[UWT, l_YT�d³�¡h²X[ZP_Y]kU�m&T�\�s�Xq\tX�_YZCpq�� m&�¤�,b}��Ur_�S�TEUWVYX[ZC\[UW]k¢§,w�w´z³Xq\[]�uYµ�w&]W�a¶²]rZqXqX[]�cX[·�¸�m&ZC¹teg��X[·�¸�m&ZC¹lu,w�w&µ²��ºC»�»G���&e�S�¶<`

¼¾½�¿PÀÂÁqÃRÄ[À
Å¡ÆPÇ.Æ�È�ÉrÊÌË¾ÉkÍRÆ
Î�Ï�ÐkÑ�ÊÌÏOÒOÓ(ÓtÔÖÕrÉ�ÐrÔÖ×RØtÉkÔÙÏ�È�ÔÌÈ2ÉkÍRÆÛÚcÜ[ÝÛÜtÞ0ß�ØtÆ�ØtÆÛÎàÔÌÉkÍ�Î!ÏOÐ�Ñ?ÐrÆ�ávÏqâqÒ[Ê:ÍRÒ[Õà×GÆÂÆ�È�Ò[ÈRÒ[ÊäãËtÕkÆPÓ�å<Ò[ÈRÓcÍRÒ[Õ0×GÆÂÆ�ÈªÕ�ÍtÏqÎ�ÈªÉrÏ2Æ.æRÍtÔÖ×tÔÙÉ
Ò�ç[Æ�ÈtÆPÐ�ÒjÊÌÔÌèÂÆPÓéEÏ[ÊÌÊÌÒOÇ.èPÆPÑOã±ê
ÍRÔÌÈ�ÉkÇ6ÍRÔÌÈtÆ
ëìÏOÐ�á�í�îàÍtÆ�ÊÌÒ[ÉrÉkÆPÐÐkÆPÕ�ØtÊÌÉ¡ÔÖÕ�Æ.æRïtÊÖÒjÔÖÈtÆPÓ�ÔÖÈ�É�ÍtÔÌÕ0ÈtÏOÉrÆ�×OË�É�ÐkÒOÈRÕrëìÏOÐ�ávÔÖÈtç(É�ÍtÆvá�ÏtÓtÆPÊ�ÔÖÈ�ÉrÏ2Ò¾ÕkÉkÒ[È&ÓRÒ[Ð�ÓªÝgðkÜ[ÝÛÜtÞ^ß�ØtÆPØRÆ[íñ ÏOá�ÆÛÆ.ætÉrÆ�ÈRÕkÔÙÏ�ÈRÕàÒ[ÐkÆ�Ò[ÊÌÕkÏ?ÓtÔÖÕkÇPØRÕkÕkÆPÓ:åRÒ[Õ�Î!ÆÂÊÌÊ:Ò[ÕàÒ�Ç.Ï�ÈRÈtÆPÇÂÉrÔÌÏOÈ�ÎàÔÙÉ�Í�Ò2ò ÓRØ&ÒjÊ±óRÐrÔÖÕkÑ¾ïRÐrÏtÇÂÆPÕ�ÕÂí
ôgõ�ööG÷&ø�ùÂúiû.ügý�þÙÿ������ ��ûiÿqü����
	����������
� é�ÐkÔÌá�Ò[ÐkË ����� ê����tå ñ ÆPÇÂÏOÈRÓRÒOÐrË ������� ���
� ú��
 !�
"$#
�vÿ
	%#�&(')"kÿ��Âú*��� ÚcÜ[ÝÛÜtÞ0ß�ØtÆ�ØtÆ[åRÈRÆÂçOÒ[ÉrÔÌâ[ÆÛÇÂØ&ÕrÉkÏOá�ÆPÐ�ÕÂåtÎ!ÏOÐ�Ñ�ÊÙÏ�Ò[Ó�å�Ð�Ò[ÈRÓtÏ�á{Î�ÒjÊÖÑGå�ÊÖÒ[ÓRÓRÆPÐÍRÆÂÔÌçOÍ�ÉÂå&ÐkÔÖÕkÑ?É�ÍtÆÂÏ�ÐrËOí

+ ,.-0/�1325476789/�:�20-
;=<?>�@�ACBDBDAFEHGDI?JLKMAONP>
B=<PQSRMT�>
>
IUR�V*WPN?GD>
NXG�IZY\[^]=_)`badceW?R�V*ACKM>�f�RMQ)f*f�Ghgi>jQ)VkQlR*G�I?JCBD>nmoR*>�f*gi>�fkp^W?>
W?>
QSq
q
ASf�N?G�I?JMV*ArQks(ACG�R*R*ACIjt?f�A^q
>
R*RuE�GhV*<�fvQ)V*>xwzy{a|;=<P>
Ghf0R*>�f*g%GDq
>}f�>
pOWPGhf�>
KM>
I~V*R������z�xQ)f�>�Gba�Gba�N3a0E�GhV*<
N?GDR*V�f�GhTPW�V*G�ACIM�M�����v]?�PIPGhV*>�K�>FQSIr�LQSIPNr��Q)tPB�QSq
>nm��^V*GD>
BhV��*>
R=;�fvQSI?R*@�ASf�K��b�(��;H�����o�)�va��L>�R*<zQSBDB.f�>
@�>�f=V*A
V*<?>
R*>�q
W?R�V*ACKM>�f�R�QSR�ASf�N?G�IPQ)f*��ASf�t.ACR�GhV*Ghgi>0q
W?R�V*ACKM>�f�R
a9��I�QSN?N?GDV*GDACIMV*A�V*<?>�ASf�NPGDIPQ)f*�Mq
W?R�V*ACKM>�f�R
]?QSI?N
GDI?NP>�t.>
IPN?>
I~V�AC@=V*<?>
K�](I?>
JiQ)V*Ghgi>kq
W?R�V*ACKM>�f�R�Q)f�f�Ghgi>�Q)V}V*<?>MpOWP>
W?>�QSq
q
ASf�NPGDI?JrV*A�Q�s(ACG�R*R*ACI t?f�A^q
>
R*R
E�GhV*< fvQ)V*>rw�¡9aL;�<?>
R*>MI?>
JiQ)V*Ghgi>kq
W?R�V*ACKM>�f�R|f�>
N?W?q
>�V*<?>¢QSK�ACWPI~V�AC@�E£ASf�¤¥GDI V*<?>kpOW?>
WP>MQSq
q
ASf�NPGDI?J
V*A�QkN?G�R�V�f�GhTPW?V*GDACI�¦7�����v]3E�GhV*<�KM>FQSI�§ QSI?NL�9�%;¨§��o�)�va7;=<?>
R*>}f�>
N?WPq�V*GDACILQSK�ACWPI~V*R0Q)f�>�N?>
IPASV*>
N�TO�
©$ª.«�¬{b¬�®¯¬�°v�±�«|²�³�´�µ ¶�µC·.²v¸S±�«)¬�¯¹º¬{«S°n®!»C¬�¬�¼�½=°n¾�¬�¿C²�®b®�¹º»�Àº¬£»
Á�°=³Â¬�À�À�²�Ã!®¯«�¹�¿|²v³?Ä�«)¬Å´!²*Á
°�À�Æ�¬�Ä�«)¬�¯À�°�¼S¾)®�Ç(±�°v¾�¬�½ÅÁ²v³�Ç�¯Äo®3°v¼)¾�È�±o¹�¬�¼S±�¬�®�µ

É



��¦ � �0QSI?NkQ)f�>�QSR*R*W?KM>
N7Gba�Gba�N3a(ÊuR*R*W?KM>eV*<PQ)V=wPy9�¥Ë É�Ì w�¡�§�Í^V*<PGDRÅGDR{V*<?>�ÎnÏ�Ð~Ñ
Ò�Ó�Ò¯Ï¯ÔxÕ�ÖS×zØCÒ�Ï¯ÒbÖS×Ù@�ASf£V*<?GDR
ÚjÛCÜ�Û É JC>
I?>�fvQSBDGDÝFQ)V*G�ACIlY\[^]�_)`baHÞ�I?>|qFQSIÙ>�gi>
I�QSBDBDA�EßV*<?>|qFQSR*>}GDIrE�<PGDq�<rIP>
JiQ)V*Ghgi>|q
WPR�V*ACK�>�fvR�QSBhE�Q
�%R
f�>
KMAFgi>7ÐCÓ�Ó^V*<?>�EeASf*¤kt?f�>
R*>
IOV
Í�V*<?GDR=G�ReV*<?>�R*A)moqFQSBDB�>
NrN?GDR�QSR*V*>�f=K�A^N?>
B�Y\[O]zà)`ba
�!>�V�áâN?>
I?ASV*>kV*<P>¢R�V*>FQSN��OmoR�V�Q)V*>¢EeASf*¤^B�AiQSNãGDIlV*<?>¢R��%R�V*>
KÙaL��IßY\[S`=GhV*R��(�%;åä��o�)�7æèçuY\é
ê~ë!��ìu��á}�$`
E�QSRuASTPV�QSGDI?>
NÙTO�rR*ACBDg^GDIPJxQ7�íGD>
I?>�f*moîHAStP@9tPf�ASTPBD>
KÙÍ?GDIlY\_S`�V*<?G�R=V�fvQSI?R�@�ASf�KïE�QSRHR*<PAFE�IÙV*AxT�>|AC@�V*<?>
s9ACBDB�QSq
Ý
>�¤Omoð�<?GDIOV*q�<PGDI?>0@�ASf�K�ñ

ä��o���ãæ É ì ò
É ì ò^ó.�o���Oô õ é���öX÷ ô � É �

E�GhV*<ró��o�)��V*<P>��(��;øAC@9V*<?>�NPGDR�V�f�GhTzW�V*GDACIkAC@�Q7I?ACI�moI?>
JiQ)V*Ghgi>|fvQSI?N?ACKùgSQ)f�G�Q)TPBD>�QSI?N�÷xËúòrË É a=ûuASV*>
V*<PQ)V7@�ASf7V*<?>¢ASf�NPGDIPQ)f*� ÚjÛCÜ�Û É pOW?>
WP>kE�GhV*<?ACW�V5I?>
JiQ)V*Ghgi>ÙQ)f*f�GhgCQSBDR
]�� É ��<?ACBDN?R5E�GDV*<üòUæýwzy��øQSI?N
ó.�o����æþ� É ì¥���o�)����ÿS�!�ia
��IlY\[)`9Q�V�fvQSI?R�@�ASf�KkQ)V*GDACI¢GDR=t?f�>
R*>
IOV*>
N�V*A�R*<?A�E V*<PQ)VHV*<?>�EeASf*¤%BDAiQSN�N?GDR�V�f�GDTPW�V*GDACIk>
p^WPQSBDR=V*<P>�E�QSGhV*GDI?J
V*GDKM>xN?G�R�V�f�GhTPW?V*GDACI¥GDIüQSIüASf�NPGDIPQ)f*� Ü � ÛCÜ�Û É pOW?>
WP>�EHGhV*< � Ö)ÎvÒ¯Ï¯Ò����xq
W?R�V*ACKM>�f�R|ACIPBh�Lm0V*<^W?R5�^G�>
BDN?GDI?JQSq
q
>
R*RHV*A�V*<?>�f�G�q�<rBDGDV*>�fvQ)V*W�f�>�ACIrV*<P> Ü � ÛCÜ�Û É p^W?>
W?>SaÅ;=<P>�tPW�f*t�ACR*>uAC@(V*<?>�t?f�>
R*>
IOV�I?ASV*>�GDReVoEeAC@�ACB�N�ñ
V*A¢R*<?A�Ed<?AFEþV*<zQ)VuV�fnQSI?R*@�ASf�KMQ)V*G�ACIÙN?GDf�>
q�V*Bh�rBD>FQSN?R�V*A�� É �v](QSI?N�V*A¢>
R�V�Q)TPBDGDR�<jQMq
ACI?IP>
q�V*GDACIjT�>�VoEe>
>
I
V*<?GDR�V�fvQSI?R*@�ASf�KkQ)V*GDACI�QSI?N Q�N?WPQSB9f�GDR*¤Ùt?fvAOq
>
R*RF]�GDI�EH<?GDq�<�mHGDI¥QSN?NPGhV*GDACI�V*Arq
B�QSGDK�R0QSI?NlQrW?IPGhV�fvQ)V*>
t?f�>
KMGDW?KdmÅV*<?>�f�>�Q)fv>�QSBDR*A�BDWPKxt¢QSN?N?GhV*G�ACI?R
a

� � /�1	�u-�
��201����=/�:�20-
ceACI?R�GDN?>�f�V*<?> Ú�ÛCÜ�Û É p^W?>
W?>�EHGhV*< QSN?NPGhV*GDACIPQSB9f�>
KMAFgCQSB�AC@eEeASf*¤�]9QSR}N?>
R*q�f�GDT.>
N¥GDI �%>
q�V*GDACI É ]9E�GhV*<
EeASf*¤^B�AiQSN á7���*�0Q)V�V*G�K�>��v](R�V*>FQSN��OmoR�V�Q)V*>7EeASf*¤%BDAiQSN á7](QSI?Nlá���N?>
I?ASV*GDI?JkR�V*>FQSN?�~moR�V�Q)V*>�EeASf*¤^B�AiQSN¥QSR
@�ACW?I?N T^�üQ)f�f�Ghg%GDI?JjASf�N?GDIzQ)f*�¥q
W?R�V*ACKM>�f�R
aã��>�V�� � N?>
IPASV*>¢V*<?>�Q)f*fvGhgSQSB�>�t�A^q�<ãAC@uV*<?>���V*<ãASf�N?GDIzQ)f*�
q
W?R�V*ACKM>�fF]CE�GDV*<�������� �æ ÷^a"!�W�fvGDI?JuV*<?>=GDIOV*>�fvQ)f*fvGhgSQSB^V*GDKM>�# � ��� �æ$� � y Q ì%� � ]'& � I?>
JiQ)V*Ghgi>HQ)f*f�GhgCQSBDR�A^q
q
W�fF]
f�>
KMAFg%GDI?J|V*<?>�Gba�G�a�N�a�QSK�ACW?IOV*R�AC@�E£ASf*¤�¦ �Q ô)()()(�ô ¦ �*,+ aÅ�$V�E�QSR�ASTPR�>�f*gi>
N�GDI¥Y\[�`!V*<PQ)V

áx����� y Q ��æZ�oáx������� Ì �H�}ì-#�.� � y ô �Ùæú÷ ô É ô)()()()ô �o[C�
E�<?>�fv>0/Oy1��� �æïKMQ32z�4/ ô ÷i�=QSIPN

# .� ��� �æ5#�� Ì *,+6
798 Q

¦ �7 ô �Ùæú÷ ô É ô)()()(:( �4;i�

ceBD>FQ)fvBh�C]P�o[C�9GDR�V*<?>�f�>
q
W�f�f�>
I?q
>ef�>
B�Q)V*G�ACI7@�ASf{V*<?>eE�QSGhV*GDI?J�V*GDKM>eGDI7Q Ü � ÛCÜ�Û É pOW?>
WP>�E�GhV*<�R*>�f�g^GDq
>eV*G�K�>
R
� � TPW�V�Ó ÖS×=<>��?uÒ�×PÏ@�)?�ÐA?B?nÒC�SÐCÓ.Ï¯ÒCDE��ÎF# .� a�;=<^W?RÅE£>Hq
ACI?q
BDW?N?>=V*<PQ)V�á � <PQSR�V*<?>HR�QSKM>=N?GDR�V�fvGhTPW�V*GDACI�QSR{V*<?>
R�V*>FQSN��¢R�V�Q)V*>�EeQSGDV*GDI?J}V*GDKM>HGDIkV*<PGDR Ü � ÛCÜ�Û É p^W?>
W?>Sa
Ê s(ACB�B�QSq
Ý
>�¤~moð�<?GDIOV*q�<?GDIP>�@�ASf�KdV*<?>
I�@�ACB�BDAFE�RÅ@�f�ACKZfnQSI?N?ACKþE�QSBh¤}V*<?>
ASf*�CaÅceACI?R*G�N?>�f�V*<?>efvQSI?NPACKZEeQSBh¤

õ � æú� Q ì-# .Q Ì �
�
� Ì � � ìG# .� ô ��ö É ôHõ �=æú÷ ô
E�GhV*<MGba�Gba�N3aOGDI?q�fv>
K�>
IOV*R{�IH?ìJ# .H a�;�<?>HR*V*>FQSN��~moR*V�Q)V*>�EeQSGhV*G�I?J�V*G�K�>=NPGDR�V�f�GhTzW�V*GDACI7GDI�V*<?>LK(��K(Þ Ü � ÛCÜ�Û É
p^W?>
W?>7GDR�V*<PQ)V|AC@£V*<?>�KMQ32�GDK�W?KNM æ KMQ32z� õ �lñ	�øö ÷^�Ca¢��V�@�ACBDBDA�E�R�@�f�ACKýfnQSI?N?ACK�E�QSBh¤�V*<?>
ASf*�
�bR*>
>�@�ASfM>92�QSK�tPBD>rce<3aPOLGDI¨Y É [)`��5V*<PQ)VMV*<?>r�9�%;ùAC@QM GDR�AC@uV*<?>�@�ASf�K � É �7E�<?>�fv>ÙòíæSR7� õ �UT
÷ ô @�ASf�R�ACK�>L� öú÷i��GDR�V*<?>�t?fvASTzQ)TPGDBDGDVo�kAC@�Q)VuBD>FQSR*VHACI?>|R�V�f�GDq�V*Bh�rQSR*q
>
IPN?GDI?J�B�QSN?N?>�f�<P>
GDJC<~V
]�QSI?N�ó��o�)�

[



V*<?>��9�%;úAC@(R*W?q�<ÙQ�B�QSN?N?>�f=<P>
GDJC<~V=NPGDR�V�f�GhTzW�V*GDACI��bq
ACI?N?GhV*GDACIzQSB�ACIrGhV=A^q
q
W�f*f�GDIPJ~�va
�%GDIPq
>�á��|<PQSR=V*<?>�R�QSK�>0NPGDR�V�f�GhTzW�V*GDACIkQSRIM ]?E�<?GDB�>0á <zQSR�V*<?>�R�QSKM>0N?GDR*V�f�GhTPW�V*G�ACIMQSR�á��|TO�¢s.Ê0�%;�Ê|]
Ee>�q
ACI?q
BDWPN?>=V*<PQ)V{V*<?>�NP>
R*Ghf�>
N7s9ACBDB�QSq
Ý
>�¤~moð�<PGDI~V*qv<?GDI?>H@�ASfvK�W?B�Q}� É �ÅQSB�R*A�<?ACB�N?R�@�ASfeáxa9��IxV*<?GDRÅq
ACIOV*>92%V
ò7æVRx�oá T ÷i�va
WYX>Z\[^]:_a`cb�d
;=<?>�V�fvQSI?R*@�ASf�KkQ)V*GDACI¢GDN?>FQxAC@�Y\[�`b]�BD>
IPJSV*<?>
I?GDI?J�AC@�G�I~V*>�fvQ)f�f�GhgCQSB�V*GDKM>
ReV*AxV�Q)¤i>|E£ASf�¤¢f�>
K�A�gSQSB!GDI~V*AMQSqnm
q
ACW?IOV
]�JCGDgi>
RHN?GDf�>
q�VHQSq
q
>
R*RuV*A7V*<P>�BDGhV*>�fnQ)V*W�f�>�ACIÙV*<?> Ü � ÛCÜ�Û É p^W?>
W?>S]zR�>
>�>Sa�J%auceAC<P>
IlY ;)`ba=��@��������=GDR
JC>
I?>�fvQSB(TPW?VH§(�o����GDRufvQ)V*GDACIPQSB�]zV*<?>}N?>
I?ACKMGDIPQ)V*ASfHT�>
GDI?JxQ�t�ACBh�%I?ACK�G�QSB�AC@�N?>
JSf�>
>fe �bN?>
I?ASV*>}V*<?GDRHTO�
&�g0�v].V*<?>
I1# .� <PQSR�QE&Eg y Q N?GDR�V�fvGhTPW�V*GDACI3aHÞ�I?>�qFQSIjI?A�EdQ)t?tPBh�¢¤%I?AFEHI�f�>
R�W?BhV*Ru@�ASfuV*<?>f&�g y Q ÿAh|ÿ Ép^W?>
W?>S]?q
@$a(Y ;S`b]��%>
q�V*G�ACI¢�*�na�_Oa ÉCÉ a
��@��M���*�kæ É ìøé�êOë!��ìi�*ÿS�!�5V*<?>
I QSIU>�gi>
IUT�>�V�V*>�fxV�fvQSq�V�Q)TzBD>�KMAONP>
Bef�>
R*W?BhV*R��b>�gi>
I G�@�V*<?>ÙASf�N?GDIzQ)f*�
q
W?R�V*ACKM>�f�R=Q)f*fvGhgi>�QSq
q
ASf�N?G�I?J�V*A�Q�f�>
I?>�E�QSB3t?f�A^q
>
R*R
]�QSI?N¢EeASf*¤¢f�>
KMAFgCQSBDR�@�ACB�BDAFE QSI�Q)f*TPGhV�fnQ)f*�MNPGDR�V�f�G m
TPW�V*G�ACIz�vñ�V*<?>{V�fvQSI?R*@�ASf�KkQ)V*GDACI��^G�>
BDN?R!Q Ü � ÛSÚ�Û É pOWP>
W?>{QSI?N}<?>
I?q
>eá <PQSR9QSI|>92%t�ACI?>
I~V*G�QSB~N?GDR*V�f�GhTPW�V*G�ACI
E�GhV*<rQ�t.ACG�I~V�KkQSR*R�Q)V�V*<?>0ASf�G�JCGDI�a
;=<?>9V�fnQSI?R*@�ASf�KMQ)V*G�ACIH<?ACB�N?R�K�ASfv>(JC>
IP>�fvQSBDBh�uGDI�Q Ü�ÛCÜ�Û É pOWP>
W?>9E�GhV*<�Q�R*V�Q)V*GDACIPQ)f*��R*>
p^W?>
I?q
>��i��� � ô # � �v�AC@�R*>�f*g%GDq
>uQSI?N�G�I~V*>�fvQ)f�f�GhgCQSB�V*GDKM>
R�@�ASf£t�ACR*GhV*Ghgi>�q
W?R�V*ACKM>�f�R
a9;=<?>�V�fvQSIPR*@�ASfvK�>
N7R�>
pOW?>
IPq
>=T�>
q
ACK�>
RÅV*<?>
I?>�EùR*V�Q)V*GDACIPQ)f*�üR*>
p^W?>
I?q
>��i��� � ô # .� �v�ÙQSRxN?>��zI?>
N TO�ú�4;i�k�¯V*<P>�I?>�EùR�>
pOW?>
IPq
>kf�>
KMQSG�I?R5R�V�Q)V*GDACIPQ)f*�
T�>
qFQSW?R*>kV*<?>�I?>
JiQ)V*Ghgi>�Q)f*fvGhgSQSB�R7Q)f�>¢s9ACGDR*R*ACIXQSIPNãGDI?N?>�t�>
I?NP>
I~V5AC@uQSB�B�>
BDR*>��vaã��I V*<?> Ü � ÛCÜ�Û É qFQSR*>
E�<?>�fv>kV*<?>rGDIOV*>�fvQ)f*f�GDgSQSB£V*GDKM>
R�Q)f�>rGba�Gba�N3ah]ÅV*<?>r�9�%;j#��o�)�5AC@�GDI~V*>�fnQ)f*f�GhgCQSB£V*GDK�>kGDR5V�fnQSI?R*@�ASf�K�>
N GDIOV*A
#��o� Ì w.¡�� É ìL§��o�)�����va
;=<?>7V�fvQSI?R*@�ASf�KkQ)V*GDACI�GDN?>FQ�>�gi>
IlQ)t?tzBDGD>
R0V*A�Q Ü � ÛCÜ�Û É pOWP>
W?>7GDI¥E�<?GDqv<L>FQSq�<üQ)f*f�GDg^GDIPJ¢q
W?R�V*ACKM>�f�GDR
E�GhV*<ktPf�ASTzQ)TPGDB�GhVo�0ë�Q5t�ACR*GDV*Ghgi>Hq
WPR�V*ACK�>�f�EH<?A}f�>
pOWPGhf�>
ReR*ACKM>uR�>�f*g^G�q
>S]PQSI?NkE�GhV*<Mt?f�AST�Q)TPGDBDGhV$� É ìkëÙQ
I?>
JiQ)V*Ghgi>}q
W?R�V*ACKM>�f�EH<?A�f�>
KMAFgi>
RuR*ACKM>�E£ASf*¤�Í�I?AFEk#��o�)�eV�fvQSI?R�@�ASf�KMR=GDIOV*A�ël#��o����ÿ^� É ìX� É ìrë���#��o�)���va
Þ�@�q
ACW�f�R*>�G�I�V*<P>
R*>�qFQSR*>
R
]zs�Ê0�%;(Ê KkQ
�MI?ASV=<?ACBDNrQSIPNkV*<?>0N?GDR�V�fvGhTPW�V*GDACIPRÅAC@�á QSIPN�á � Q)f�>�Vo�^tPGDqFQSBDBD�
N?Gnm.>�f�>
IOV
a
WYX>Z\[^]:_a`cbo`
��I�Y\_�`z@�ASf�K�W?B�Q�� É �ÅGDR�N?>�fvGhgi>
Nx@�ASfÅV*<?>�K�A^N?>
B%AC@�I?>
JiQ)V*Ghgi>�Q)f*f�GhgCQSBDR9T^��W�V*GDBDGDÝ
G�I?JuV*<?>�sÅf�>
>
KxtPV*Ghgi>e�3�pK�Þ
N?GDR�q
GhtPBDGDIP>7�bsÅ�9��QSI?N�>92^V*>
IPN?GDI?J¢QMf�>
R*WPBhV0AC@PKPQ)¤%GDI?ACRMY qS`=�bR*>
>xQSBDR*A¥Y r)`��vñ0suI?N?>�f�s{�ãó.�o���Hfv>�t?f�>
R*>
IOV*R
V*<?>}�(�%;¨AC@�V*<P>|N?G�R�V�f�GhTPW?V*GDACI¢AC@�V*<?>}f�>
KkQSGDI?GDIPJ}R�>�f*g^G�q
>�V*GDKM>�AC@�V*<P>|q
W?R*V*ACK�>�f�@�ACWPI?N�GDI�R*>�f*g%GDq
>|TO�
QSI�Q)f*fvGhgSQSB�]%RvQ
�r� . �����v].QSI?N

R7�@t æu� ô á 7Qv ê 7 ôxw æ É ô)()()(�ô ����æþ� É ì ò?��ò �
�y

7B8 Q
� . �¯ê 7 � ô � q~�

E�<?>�fv>ztþGDR�V*<P>�IOWPK5T.>�feAC@9q
W?R�V*ACKM>�f�R�@�ACW?I?NkT^�kQSI�Q)f*f�GhgCQSB3QSI?NÙá 7 V*<?>�f�>
KMQSG�I?GDI?J|R*>�f*g%GDq
>�f�>
p^W?Ghf�>nmKM>
I~V�AC@(q
W?R�V*ACKM>�f w ] w æ É ô)()()(�ô ��a
WYX>Z\[^]:_a`cb|{
��VeG�RÅ¤%I?AFEHI��bq
@$a�Y ;)`b]�t3a?[�ri[C�{V*<PQ)VeV*<?>uEeQSGDV*GDI?J|V*GDK�>�N?GDR�V�f�GDTPW�V*GDACI7G�IxV*<?> Ü � ÛCÜ�Û É p^W?>
W?>uGDReGDI��PIPGhV*>
Bh�
N?Ghg%GDR*GDTPBD>Sa���IOV*>�f�>
R�V*G�I?JCBh�C]�V*<?GDR�GDKMKM>
N?G�Q)V*>
Bh�M@�ACBDB�AFE�R�@�f�ACKèV*<?>5@�ASfvK � É �0QSI?Nj;=<?>
ASf�>
K É [Oa�[Oa};�GDIãY�~)`
�¯E�<?G�q�<¢R�V�Q)V*>
RHV*<PQ)V�R*WPq�<�Q�@�ASf�KåG�KxtPB�GD>
R�GDI��zI?GhV*>uN?Ghg%GDR*GhTPG�BDGhVo�?�va

;



� � :B
����71!2}8F��
�
��
��d:�/����n6������u4747:�/.:v20-�

ceACI?R�GDN?>�fHQSI�GDI?R*W?fvQSI?q
>0TPWPR*GDI?>
R*ReV*<zQ)VuR�V�Q)f�V*RuA�mLG�I?GhV*G�QSBDBD�xE�GhV*<rêLöí÷�W?I?GDV*R=AC@�K�ACIP>��kQSI?N�>FQ)f�I?R�Q
fvQ)V*> É t?fv>
K�GDWPKra!ceB�QSGDKMR9AOq
q
W?f£QSReQ�s9ACGDR*R*ACIxt?f�A^q
>
R*ReQ)VÅfvQ)V*>I� ¡ E�GhV*<7G�I~V*>�fvQ)f�f�GhgCQSB�V*GDKM>
Re��# � �C]?QSI?N
q
B�QSGDK¨R*GDÝ
>
R£��� � ��Q)f�>eI?ACI%moIP>
JiQ)V*Ghgi>�QSI?N|G�a�Gba�N�a�EHGhV*<|NPGDR�V�f�GhTzW�V*GDACI��M�����vaFK?W�f*V*<?>�fvK�ASf�>S])GDI?N?>�t�>
I?NP>
I~V*Bh�C]
BDW?K�t7R*W?KMR�AC@�K�ACI?>��7Q)f�>�QSN?N?>
N¢QSq
q
ASf�NPGDI?J|V*A5Q|s9ACGDR*R*ACIMt?fvAOq
>
R*R�Q)VefvQ)V*>L� y ]�QSIPN�V*<P>HBDWPKxtPRe��¦ � �
Q)f�>�I?ACI�moI?>
JiQ)V*Ghgi>7QSI?N�Gba�G�a�N�azEHGhV*<jN?GDR�V�f�GDTPW�V*GDACIj¦������va5;=<?>}V*ASV�QSB�f�>
R*>�f�gi>7Q)V0V*GDK�>z�uG�RuJCGDgi>
IjTO��V*<?>
?nÒ�ÎB� � ?�Ö�ÕB�nÎvÎ

�%� ���*�,��� �æùê Ì �9ì������n�o�6H 8 Q
�IH Ì �P�l���o�6 H 8 Q

¦PH ô �£öX÷ ô �o_C�

E�<?>�fv>-�L¡ QSI?NU�jy Q)f�> V*<?>Ls9ACGDR*R*ACI¨q
ACW?IOV*GDI?JütPf�AOq
>
R�R*>
RÙ@�ASfÙq
B�QSGDK�RrQSIPNßBDW?K�tPR�f�>
R�t�>
q�V*Ghgi>
Bh��Í
� � ��÷i�Åæ ê�a{Þ�@(GDI~V�fvGDI?R*GDquGDIOV*>�f�>
R�V=GDR=V*A7q
ACKxtzW�V*>�V*<P>0t?f�ASTzQ)TzGDBDGhV$�xAC@x?9�%Ò�×P]^R7� #��¯ê.��Ë��ã�v]?E�<P>�f�>

#��¯ê.� ��� �æ GDI?@v�)� T ÷}ñ �%� ���*�eËX÷^� (
� #��¯ê.����� �æ � GD@ � � �����=I?>�gi>�fH>
IOV*>�f�R}��ìI� ô ÷i�va����í<?>
IrV*<P>�K�A^N?>
B.<PQSRHI?A7BDW?K�t¢QSN?N?GhV*GDACIPR
]�V*<?>
I�GDV�GDREe>
BDB.¤^IPAFE�IL�bR�>
>MY O)`!@�ASf�>92?QSKxtPB�>���V*<PQ)V

R7� #��¯ê.�=Ë��ã��æVRx�oá T ê.� ô ��ài�
E�<?>�fv>}á GDRuR�V*>FQSN��OmoR�V�Q)V*>�EeASf*¤%BDAiQSN�@�ASf�QSI Ú�ÛCÜ�Û É p^W?>
W?>|E�GhV*<jQ)f*f�GDgSQSB!fvQ)V*>�� ¡ QSI?NjR*>�f*g%GDq
>�V*G�K�>
R
���H�P�Ca���VeGDReGDI~V*WPGhV*Ghgi>=V*<zQ)V���ài�£R�<?ACW?BDNMQSBDR*A5<?ACBDNM@�ASf�ACW�fef�G�R�¤7K�A^N?>
B�EHGhV*<�B�W?KxtMQSN?N?GhV*GDACIPR
]~E�<P>�f�>�á
GDRuV*<?>5R�V*>FQSN��OmoR�V�Q)V*>�EeASf*¤%BDAiQSNjGDI�V*<?> Ú�ÛCÜ�Û É pOWP>
W?>�EHGhV*<jI?>
JiQ)V*Ghgi>�q
W?R�V*ACKM>�f�RuGDIÙE�<?GDqv<�w y æk� ¡
QSI?NÙw�¡ÙæV�3y{a��L>�I?A�EßR*<?A�EßV*<?G�R
]�@�ACBDB�AFE�GDIPJ|V*<P>�N?WPQSBDGDVo�xV*<P>
ASf*�M@�f�ACK Y É `ba
ÞuTPR�>�f*g^G�I?J�V*<PQ)V7f�W?G�IüqFQSIXACI?Bh� A^q
q
W�fxf�G�JC<~VxQS@�V*>�fkQLq
B�QSGDK >�t�A^q�<ø�bN?>
IPASV*>
NXT^�a� � ô � ö É ]eE�GhV*<
� � �9�4�æ ÷i�v]PEe>0q
ACI?q
BDWPN?>�V*<PQ)V

#��¯ê.��æúK�GDIP�)� �¡T ÷}ñ � � ËX÷^� ô
E�<?>�fv> � �a�9�4�æ � � ���$� Ì � ô �þö É ]{QSI?N ��� ��� �æ ÷^a£¢{W?V � � GDR�Q�fnQSI?N?ACK E�QSBh¤¥R�V�Q)f*V*G�I?J�Q)V}êXE�GhV*<
GDI?q�fv>
K�>
IOV*R�# .� ¡ Q ì¥� � ]¤�Lö É ñ

� � æ ê Ì #�.� ì¥� Q Ì �
�
� Ì #�.� ¡ Q ì¥� � ô ��ö É ô � ��æ ê ô
E�<?>�fv>Q# .� GDR�N?>��PI?>
N¢>92?QSq�V*Bh�rQSR�G�I��4;i�v]PE�<?G�q�<¢GDIkV*<?>0q
W?f*f�>
IOV�I?ASV�Q)V*GDACIrG�R=JCGhgi>
I¢T^�

#�.� æV# � Ì �P�l��� + � © �6
7B8 � � ��� + � y Q

¦ 7 ô �@~C�

QSI?N�fv>�t?f�>
R*>
IOV*R�V*<?>�q
W?K�W?B�Q)V*Ghgi>e>FQ)f�IPGDI?JCR=�bGDIOV*>�f�>
R�VÅtPBDW?R�BDWPKxt5R*W?KMRv�!GDI�V*<?>�V*G�K�>eGDIOV*>�f*gCQSB3��� � ô � � y Q `ba;=<^W?R(@�f�ACK¨çF2?QSK�tPBD> É GDIMY É `.��QSI?N|V*<?>£@�QSq�V(V*<PQ)V�s9ACGDR*R*ACI|t?f�A^q
>
R*R*>
R9Q)f�>{V*GDK�>�f�>�gi>�f�R*GhTzBD>���Ee>£q
ACIPq
BDW?N?>
V*<PQ)V�� � � ��GDR�V*<P>0N?WPQSB�AC@(V*<?>%?¥��¦��*Õ�Ï@�*Ø§?�ÐS×zØiÖ�D©¨ÅÐCÓ}�0JCGhgi>
IrT^�

ª � y Q æZ� ª � Ì � � ì-#�.� � y ô �4ri�
QSI?NjV*<PQ)V���ài��<?ACBDN?RuE�<P>
I¥áåæ ª ]�V*<?>xR�V*>FQSN��OmoR�V�Q)V*>x@�ASf0V*<?GDR�f�>�«z>
q�V*>
N�fvQSI?N?ACKèE�QSBh¤�a�¢{W?V7�4ri��GDR
V*<?>�R�QSKM>=f�>
q
W?f�R*GDACI¢QSR0�o[C�vÍ?R*A5@�f�ACKù�%>
q�V*GDACIr[O] ª qFQSIrT.>uGDN?>
IOV*Gh�P>
N�E�GhV*<�V*<?>�R�V�Q)V*GDACIzQ)f*�xEeASf*¤%BDAiQSN

q



GDIkV*<?> Ú�ÛCÜ�Û É pOWP>
W?>�E�GhV*<¢I?>
JiQ)V*GDgi>�q
W?R�V*ACKM>�f�ReGDIkE�<PGDq�<�wzyLæV�(¡¥QSI?NÙw�¡ÙæV�3y{a
WYX>Z\[^]:_�{	b�d
;=<?>HBDW?K�t7QSN?N?GhV*GDACIPRÅqFQSI�T.>�f�>�tPB�QSq
>
N�T^�xQSI~�x��>�gO��tPf�AOq
>
R�R���¬}�����v��E�GDV*<xI?ACI%moIP>
JiQ)V*Ghgi>HG�I?q�f�>
KM>
I~V*R
]
GDI�EH<?GDq�<¥qFQSR*>��@~C��GDR�JC>
I?>�fnQSBDGDÝ
>
N�V*A1# .� æ# � Ì ¬|��� � y Q �Åì®¬}��� � �vÍ�V*<?>7NPWPQSBDGhV$�ÙE�GDV*<�V*<?>�f�>�«z>
q�V*>
N
fvQSI?NPACK EeQSBD¤�f�>
KkQSGDI?R{gCQSBDGDN�a
;=<?>}N?WPQSB�GhVo�kT�>�VoEe>
>
I � � �z��QSI?Nl� ª �z�}>92%V*>
I?N?RuV*AMV*<?>}qFQSR*>}E�<?>
I �i����� ô #��%�v��@�ASf�KMR�QMR�V�Q)V*GDACIPQ)f*�R*>
p^W?>
I?q
>S]?TzW�V�V*<?>
IrGhV*R=V*GDK�>Hf�>�gi>�f�RvQSB3K�W?R�V£T�>0W?R*>
NrGDIkfv>
q
W�f�R*GDACIj�4ri�vÍ�R*>
>�Y É `ba
WYX>Z\[^]:_�{	bo`
suR*GDI?JlQ q
ACIOV*GDI^W?ACW?RMV*GDKM>�QSIPQSBDACJCWP>�AC@MY É `uNP>�gi>
BDASt�>
N G�IZY ÉCÉ `��bASfF]uR*GDI?q
>�E£ASf�¤^BDAiQSNíGDR¢Q Ú Q)f�¤iAFg
t?f�A^q
>
R*R
]zTO�¢W?R�GDI?J��%G�>
JCK�W?I?N¡!�WPQSBDGhV$�LY É ÷C`��v]�GhVHqFQSI�T�>�R*<PAFE�I�V*<PQ)VHV*<P>�N?WPQSB�GhVo�kGDI¥��ài�=<?ACBDN?RH@�ASf�QSBDB
�eöX÷^ñ

R7� � � ����� v®¯ ��æ°R7�oá¤±^������öüê.� ô �eöX÷ ô �4Oi�
E�<?>�fv>�á ± ������N?>
I?ASV*>
R|V*<?>7EeASf*¤%BDAiQSN Q)V}V*GDKM>��0GDILV*<?> ÚjÛCÜ�Û É pOW?>
WP>7E�GhV*<¥I?>
JiQ)V*Ghgi>Mq
W?R�V*ACKM>�f�R0GDI
E�<?G�q�<rá7��÷i�{æ ¯ öX÷^a�;=<?GDReKM>FQSI?R{V*<PQ)V�V*<?>0q
ACIOV*GDIOWPACW?ReV*GDKM>�� � ���*�v�|QSI?Nj��áx���*�v�|Q)f�>�N?WPQSBDReAC@(ACI?>
QSI?ASV*<?>�f�a|;=<?G�RuqFQSIjT�>}JC>
I?>�fvQSBDG�Ý
>
N�@�W�f�V*<?>�f��bW?R*GDI?J�V*GDKM>�f�>�gi>�fvR�QSB���V*ArQMV*GDKM>nmoR�V�Q)V*GDACIPQ)f*�rR�>�V�V*GDI?JkGDI
E�<?G�q�<��i����� ô #��%�v��GDR9N?>��zI?>
N|@�f�ACKþQHV*GDKM>nmoR�V�Q)V*GDACIPQ)f*��KkQ)f*¤i>
N|t�ACGDI~V�t?f�A^q
>
R*R9ASf���¬|���*�v�=@�f�ACKk²�>
KkQ)f*¤
;^a É GDRHQ5t?f�A^q
>
R*R�E�GDV*<¢I?ACI%moI?>
JiQ)V*Ghgi>�R�V�Q)V*GDACIPQ)f*�¢GDIPq�f�>
K�>
IOV*R
a
³§´:_cµ·¶>¸Y¹�X=º,»^X¼Z\X¼µ½¿¾
;=<?>��Pf�R�VeVoEeA�QSW�V*<PASf�R=JSfvQ)V*>
@�W?BDBh�¢QSq*¤%I?A�E�BD>
N?JC>�QSIÙGDI?R*G�JC<~V*@�W?B�N?GDR*q
W?R�R*GDACIME�GhV*<�À?a\� a�c�AC<?>
I�a

��P�3�£1��£-78���

Y É `5�.a~ÊHR�K�W?R*R*>
I�QSI?N7ð7a^�%GDJCKkQSIk� É OAOCài�va Ú ACI?ASV*ACI?>HR�V*A^q�<PQSR�V*G�q=f�>
q
W�fvR*GDACI?R�QSI?NxV*<?>
GhfÅNPWPQSBDR
]ÂÁxÃ)Ä=ÅÂÆ

Ç ÅÂÈ|É|È4ÊnË¡È|ÌGÊ Í�ÎÐÏPÌ¤ÑÂÈ|Ì�Î)Î¥ÃBÈ|Ì¤Ñ Ç Ì�ÒEÓpÌ�Ô@Ä�ÃÖÕ Ç Ê È Ä¿Ì Ç É�×ØÖÈ�ÎÖÌ�Ø)ÎÖÙ d¼Ú ] É m�[S÷^a
Y\[�`�²�a}À�aP¢£ACW?qv<?>�f�GD>ÙQSI?N Þ}a}À?aP¢£A)2�KMQ � É OAOCài�va�;=<P>¢E£ASf�¤^BDAiQSNXGDIüV*<?> ÚjÛCÜ�Û É pOWP>
W?>¢E�GhV*<ãE£ASf*¤

fv>
K�A�gSQSBb]¤ÁxÃ)Ä=Å Ç ÅAÈ|ÉoÈ4Ê�Ë§ÈoÌGÊ Í�ÎIÏxÌ�ÑÂÈ|Ì�Î)Î¥ÃÖÈ|Ì�Ñ Ç Ì�ÒYÓ�Ì�Ô@Ä�ÃÖÕ Ç Ê È�Ä¿Ì Ç Éc×lØÖÈ�ÎÖÌ�Ø)ÎÖÙ d>Ú ].[Sà É m�[A~A~Oa
Y ;)`fÀ?a\� a.ceAC<?>
IL� É OAri[C�va�Û"Í�ÎÜ×¼ÈoÌ¤ÑÂÉ�ÎÐ×lÎ¥Ã¿Ý:Î¥Ã�Þ0ß>Î3ß>Î��bûHASf�V*<%moîHACB�B�QSI?Nrs{W�TPBbaPc£�Ca�ÊuKMR�V*>�f�NPQSK¢�va
Y qS`�!}a�KPQ)¤%GDI?ACR5� É OAr É �va3;=<?> Ü�ÛCÜ�Û É p^W?>
W?>
GDI?JxR��^R*V*>
KïEHGhV*<ÙQxtzQ)f*V*GDq
WPB�Q)fHp^W?>
W?>|N?GDR*q
GhtzBDGDI?>S]cà¤á·âQáã Ï�ÐCÏ¯Ò�Î�Ï4á ã Ö�Õ¿á�ä�å { ] É OC÷�m É OCà^a
Y\_�` Ü alÀ~QSGDIÙQSI?Nrð�a���GDJCKMQSIj� É OAOCài�va Ü >
I?>�fnQSBDGDÝ
GDI?J}V*<?>�s(ACB�B�QSq
Ý
>�¤~moð�<?GDIOV*q�<?GDIP>�@�ASfvK�W?B�Q�V*AxQSq
q
ACW?IOV

@�ASf�Q)f*TPGDV�fvQ)f*�7EeASf*¤xfv>
K�A�gSQSBb].Ï�ÖMÐ �Â� ��Ð�?�Ò�×7s�f�AST�Q)TPGDBDGhV$�7GDI�V*<?>0çÅI?JCG�I?>
>�f�GDI?J}QSI?NM��IP@�ASf�KkQ)V*GDACIPQSB
��q
GD>
I?q
>
R
a

Y à)` Ü aAÀOQSGDI5QSI?N5ð�aC��GDJCKMQSI�� É OAOCài�va~Êãs9ACBDB�QSq
Ý
>�¤Omoð�<?G�I~V*qv<?GDI?>£@�ASfvK�W?B�Q)V*GDACI|@�ASf ÚjÛCÜ�Û É pOWP>
W?>
R(E�GhV*<
NPGDR�QSR�V*>�f�RF]3Ï�ÖMÐ �Â� �*ÐA?|Ò�×YÀ�azÊ�t?tzBba�s�f�AST3a

Y�~�`|ç�a?�!W�¤CQSq
R�� É OÂ~S÷i�vaiæ·ç^Ð�?�ÐiÕ�Ï@��?nÒ�Î�Ï¯Ò¯Õzèc�%×zÕFÏ¯ÒbÖS×�Î��oce<PQ)fvBD>
R Ü f�Gné�I�ê c£�Cah]P��ACI?N?ACIz�va
Y r)`5�.a m�cuaHûuGDW � É OArAri�va0²H>�t?f�>
R*>
IOV*GDI?JXE£ASf�¤^BDAiQSNPRÙGDI Ü � ÛCÜ�Û É pOW?>
WP>
R�V*<�fvACW?JC<ßV*<P>Lt?f�>
>
K�t?V*Ghgi>nm

fv>
R*W?KM>H�!��K�ÞþpOW?>
WP>0N?GDR*q
GhtzBDGDI?>S]"ë����)�^��Ò�×=< ã Ô�Î�Ï@��D}Î { ] É _A~�m É ~�r^a
_



Y O)`|û|aìs|a^sÅfvQ)TP<^Wr� É OCà É �vazÞ�I7V*<P>=f�W?G�I5t?f�ASTPBD>
K AC@�q
ACBDBD>
q�V*Ghgi>�f�GDR�¤}V*<?>
ASf*�C]^íu×P×lálî¥ÐCÏ�ç>á ã Ï�ÐCÏ¯Ò�Î�Ï4á {l` ]
~C_A~�m�~Sà�q%a

Y É ÷)`�!}aH�%G�>
JCK�W?I?N¨� É OÂ~Sài�vaH;=<?>�>
p^W?GhgCQSBD>
I?q
>jAC@5Q)TPR*ASf*TzGDI?JüQSI?Níf�>�«P>
q�V*G�I?J TzQ)f*f�G�>�fMtPf�ASTPBD>
KMRx@�ASf
R*V*AOqv<PQSR�V*GDqFQSBDBD�MKMACI?ASV*ACI?> Ú Q)f*¤iAFg¢t?fvAOq
>
R*R�>
R
]íu×?×á	ï�?�Ö~Ñ*Ð~Ñ¿á-å!]^O É q3ð>Oi[:q%a

Y ÉCÉ `|ð7az�%GDJCKkQSIÙ� É OAOCài�va3ceACIOV*GDIOWPACW?R�V*GDKM>HR*V*AOqv<PQSR�V*GDq0fv>
q
W�f�R*GDACIPR=QSI?NrN?WPQSB�GhVo��� Ú QSI^W?R*q�f�GDt?Vv�va
Y É [�`�²�a\� a��LACB|m¨� É OArAOi�va ã Ï�ÖFÕ)ç^Ð)ÎnÏ¯ÒbÕ�îLÖ�Ø'�
Ó�Ò�×>< ÐS×�Ø¥Ï�ç¼�\ñ�ç¼��Ö�?nÔ Öpò�ë��^���^�nÎx�bsÅf�>
IOV*GDq
>rî�QSBDBb]Åûu>�E

À~>�f�R*>��?�va

à


