
A Backward/Forward
Strategy for Verifying

Safety Properties of
Infinite–State Systems

Michael Baldamus, Richard Mayr and
Gerardo Schneider

Department of Information Technology
Uppsala University
Box 337, SE-751 05 Uppsala, Sweden

Technical report 2003-065
December 2003
ISSN 1404-3203





� �������	�
���������������������	������������! "���$#%����&' "�(&*)��
�+�� "�,�-�/.%���0������&'��1$�� 324)657)8&9���;:6�	�������<�=�(14���?>@1

A8BDC9EGF"H*I4JKFLIDMNFLO�PRQTSTU VXWRY,BZC9ERF"[9M6A\F^]_[a`*U bXWGc�H*[9F"[9Med	feC9ENgNHhBDMNH*[9i'U j
kml nao;pqpsruthvwt�oyxsz|{^}a~urmz����X�L�K}9pqt*~m�u��}9xX��*��������ps�s�u}a~;�X�Lr��u}9��r9�s���T���h�^�X�N���X�?�^��o;pqpqrut*vwtL�_�"��}9�s}9x

���L� t*z|v��R�T�s ^¡T¢L£�¤X¥�¦�§L£^¥h¨"£a©Lªs«"� ¬^¤�X£h^¨"®�¦�¯X¡*¢^°"¤" h¨^¤�L±h²" '³4¦´ª^ª�¦m«*¤µ oyxszw{�}a~urmz����¶�h��·L~u}9z|¸q�s~u¹L�q�y}9p_t'~m�u��}9xX��h�����h��pq�L�u}a~;�Lº9z|}9xsº9}��_»y}9�h~u¹h}9r �X¼�½�h¾qv|}a~ �X¿ v|v|}9}��X���N�*ÀL�h�T��·s~u}9z|¸s�s~u¹s�»y}a~u�¶thxX�
���L� t*zwvÁ�L©q£hÂ^^L *²" '°XÃ"®*'©_£h³L 9ÄÅ¦Æª^°s hÇhÃ^X¤" TÈ^ªX^É4¦�¨^¤

Ê¶ËÍÌ9Î9Ï'Ð_Ñ�ÎhÒÔÓ ¾szwr;p_t*pe}a~K¾qthr������¶�¶t*zwx�º9��xX�m~uz|¸q�L�uzw�hxqr9�N·s�h~K�hxq}��s��}Õ�s}9rmºÖ~uzw¸e}Õt�¹�}9xs}a~×thv-��}a�u¾q�"��Z�*~�{^}a~uz��D�Lz|xq¹�rut'�Z}a�´�ØpL~u��pe}a~m�uz|}9r¶�h��xs��x � ��}avwv �XÙ �qthrmz � �*~×�s}a~u}9�Úz|xLÛ_xqz��u} � r��×t*�u}	r��Lr��u}9��rÔ�D�h~���¾qz|ºÖ¾~u}Tt*ºÖ¾qth¸qz|v|z�����zwrÜ�qxq�s}9ºazÝ�sth¸svw}�z|xÞ¹h}9xq}a~×t*vÁ�_�u¾q} Ù �q}9r��uz|�hxÞ¸e}9z|xq¹Ô��¾s}a�u¾q}a~ytÔrm}a�,ßà�h��º9��xLÛ_¹h�s~×t*�uz|�hxqrz|r?~u}9thº×¾_th¸sv|}�á�â´x��¶thxX�+ºTthrm}arÕ�u¾qz|r�ps~u�h¸qv|}9��ºTt*x�¸e}¶rm��v|{^}T��t*r?�D��v|v|�T��r9��·�z�~ur��T�-��xq}¶º9�hxqr��m~u�sºa�ur?t
��}avwv �XÙ �qthrmz � �*~×�s}a~u}9�=�'{^}Ö~×thpqpL~u�T�sz|�¶t'�uzw�hx��*���u¾q},r��Lr��u}9�ãz|x Ù �s}9r��uz|��xGá Ó ¾q}Ö~u}9¸X���hxq},ºTt*xÞº9�h��pq�s�u}thx	�'{^}Ö~×thpqpL~u�T�sz|�¶t'�uzw�hx	�h�4�u¾q}�rm}a�yä-å'æhç�è´ßKé��*�Åthv|v�ps~u}9�s}9º9}armrm�h~urK�*�ß?áN�L}9º9�hx_�N�_��xs}�pe}a~m�Z�*~u��rKthx}a�sthºÖ�;¸e�h�qxq�s}T�¶�Z�h~m��t*~×�Þrm}Tt'~uºÖ¾��Z�h~,ßêèÁr��×t*~m�uz|xq¹¶t'���u¾q}Kz|xqz��uzwthvGr��×t*�u}'é���¾szwº×¾	t*v|��t9�srÜr��×t9�LrÜz|xsrmzÝ�L}
�u¾q}¶t*v�~u}Tt��"��º9�h��pq�s�u}9�(�'{^}a~×t*pqps~u�T�Lz|�¶t*�uz|��x6�h�Üä-å'æ ç è´ßKéÖ�G�u¾"�sr?ºa�s~u¸qz|xs¹��u¾q}¶rm}Tt'~uºÖ¾8rmpqthº9}�á Ó ¾qz|r~u}9r��m~uz|ºa�u}T�¶�Z�*~m�t*~×��rm}Tt*~uº×¾�z|r���h~u};}aë�º9z|}9xX��u¾qthx�tÕxq�*~u�¶thv_�D�h~m�t'~×��rm}Tt'~uºÖ¾R�L�Lz|}9vw�sz|xs¹Ôthxsr���}a~ur��*�
�u¾q};�Z�h~u�ãì � �e�síKîÕ�L�h~Üoyí ¼ í,î�ïØíÕ�X��¾q}Ö~u}K�u¾q}yì � ��thx_��í,îðthxsr���}a~urÜt'~u}Õt*v��t9�LrÜºa�h~m~u}9ºa�Tá
¿ r�h�s~�rm}9ºa��x_���¶thz|x�ºa��xX�m~uz|¸q�s�uz|�hx�¾q}Ö~u}9z|xG�L��}�thpspqv��¶���L~Ü��}a�u¾q�"���u�Õ~u}9vwt*¸e}9v|vwz|xs¹ � �Ý~u}9}�������z��u¾Û_xsz��u};rm�s��r9�^��¾qz|º×¾�z|rt*v|~u}9t��L��t�ps~u�Xºa}9rmrºTthv|º9�sv|�qr��D�h~��¾qz|º×¾�~u}9thº×¾_th¸sz|vwz��´�¶zwr��qx_�L}9º9zw�qt*¸qv|}�á Ó �?���L~
ñ xq�T��v|}T�s¹h}��_�u¾szwrÜp_t'~m�yz|r;thºa�u�qthv|v��Þ�u¾q},Ûs~ur��Kt*pqpqv|z|ºTt'�uzw�hx=�h�Í��}avwv � r��m~u�qºa�u}a~u}9�+r��Lr��u}9��r�u��{^}a~uz��Ý�sz|xs¹rut*�D}a����ps~u�hpe}a~m�uz|}9rÅz|xÔpL~u�Xº9}9rmrÅºTthv|º9�svwzÁá Ó ¾s}�thpspqv|z|ºTt*�uz|��x¶z|rÅ�s��xs}{"zÝtytKrmpe}9º9zwthveò�}Ö�m~uzqxq}Ö�ur�rm}a�¶thxX�uz|º9r�Z�*~��u¾q},ºTt*vwºa�qv|�qr�u¾_t'����},º9�hxqrmzw�s}a~Tá

ó ôqõ;ö_÷RøKùÕú?û-öNüuø;õ
ý PeþadLO	FXþaBDC�þaHhC9ENgRBDÿqPNH�Q���dL[¶[aHhFsC9ERF��RBÝIDBwþu]\FLgRF"ID]eQ×BZQÔERF��sH��-H*HhgÚMeH��sH*IDd	�-HhM
��dL[��yH*IDI�_Q×þÖ[aPRCTþaPN[ÖH�M7BDg��RgRBwþaH�
Quþ9FXþaH=Q×]eQ×þÖH*O	Q���ds[��,ENBZC9E�þÖENHh[ÖH	H��_BZQ×þaQ¶F��yH*IDI�eÿqPRFLQÖB�_dL[9MeH*[�dLg�þaENH+QÖH'þ¶d���C*dLg����sPN[9FXþÖBDdLgGQ��ÆH	� ���DW�� �eW���� �!�
"KENHÔO	F"BDg(BZMeHhF�BZQyþÖERF"þ#��dL[yþÖERHhQÖH¶Q×]eQ×þÖH*O	QydLgRHÔChF"g6H!$�HhC'þÖB%�LH*ID]+C*dLgRQ×þÖ[aPRCTþ�F�[ÖH&�N[aHhQÖH*gqþaF"þÖBDdLg+d	�('*)&+�,-�/.0�'W
þÖENH¶QÖH'þ,d	��FLIÝI1�N[aHhMNHhC'H�QÖQÖdL[9Q;d��F"g_]2�LB%�LHhg(P��3�KF"[9M3eC'IDdsQÖHhM=QÖH'þ4.%d���C'dLg5���LPN[9FXþaBÝdsgRQ&�

6 PN[�FLBÝOãBZQ�þÖd?O	F	7LH�þaENBZQ�þaHhC9ENgRBDÿqPNHKF��5�RIÝBZC*F	�NIÝHyF"IZQ×d�þÖd�gNdLg88�;HhIÝI�_Q×þÖ[aPRC'þÖPN[aHhMÔQÖ]_Q×þÖHhO	Q*W^Q×PGC9E�FLQ:9#9Kf-
Quþu]_IDH;�N[adeC'H�QÖQyC*FLIDC*PNIÝB�W3��dL[<�,ENBZC9E+[aHhFsC9ERF��NBDIDBwþu]�BDQyPNgGMeHhC*BDMNF	�NIDHÕBDg=�sH*gNHh[aFLI>� 6 PN[yBDMNHhF�BDQ;þÖd?�R[9Quþ,C'dsgRQ×þÖ[aPRCTþ
F@�;HhIÝI�_ÿqPRFsQ×B�qds[aMeHh[ÖH�M6dA�LH*[9F����N[Öd��eBDO	FXþÖBDdLg8d	�ÜþaENHB�LB%�LHhg QÖ]_Q×þÖHhO BDg þaENHC��dL[aO d	�yFD�E�sH*gNHh[aFLIÝBZQ×H�M��4F�H'þÖ[aB
gNH'þG�*"KENHhgØdLgNH=ChF"g C'dsO��RPeþÖH+FLgØdA�LH*[9F����N[Öd��eBDO	FXþÖBDdLg8d	�H'I)G+ , �/.��TWI�sBJ�sH*g F"gØP5�8�KF"[9M3_C*IÝdqQ×H�M7QÖH'þ�. d��
C'dsg����LPR[aF"þÖBDdLgRQ&�LKM�yþaENH=BDgNBÝþÖBZF"IÜC*dLg����sPN[9FXþÖBDdLg�BZQ�gNd"þ¶BDgØþÖERBDQ�dA�LH*[9F����N[Öd��eBDO	FXþÖBDdLg8d	�H'I)G+ , �/.��TW4þaENH*gØþaENH
F"gRQN�yH*[�þÖdØþaENH\[aHhFLC9EGF��NBDIÝBÝþu]O�N[ad	�NIDH*O BDQ+Q×PN[aH*ID]QP 6 � 6 þÖENHh[N�,BZQÖHLWdLgRH\C*F"g�W�BÝg F QÖHhC*dLgRMàQuþaH��4WyMed F"g
H!�NFLC'þ#��dL[R�yFL[aM�QÖHhFL[aC9ED�E�-dsQaQ×B%�NID](PGQ×BDg5�+FsC*C'HhIÝHh[aF"þÖBDdLg�OÞH'þaENdeMNQR�#�,ENBDC9E\FLIJ�KF^]eQ�Q×þaF^]eQ,BDgRQ×BZMeH�þaENH�FLIÝ[aHhFsMe]
C'dsO��RPeþÖH�M dA�sH*[9F��5�R[Öd��eBDOÞF"þÖBDdLg d	�0'*)&+�,	�/.0�'W�þaEqPGQ=C'PN[R�NBDg5�ØþÖERH\Q×H�F"[9C9E8_QN�RFLC*H	�TSÕPNH�þÖdØþaENH\[aHhQ×þÖ[aBDC'þÖHhM
Q×H�F"[9C9E\Q��GFLC'HsWNþaENBDQ4��ds[N�KF"[9M8Q×H�F"[9C9E8BDQÕOÞdL[aH�H�U	C*BÝHhgqþÕþaERF"g7F+gNdL[aO	F"I*��dL[R�yFL[aM�QÖHhFL[aC9EV�WK�þÔQ×þÖBDIDI�MNdqH�Q?gRd"þ
þÖHh[ÖOÞBDgRFXþaH�BDgX�LH*gRH*[9F"I�W-ERdA�;H&�LH*[�WÍF"gRM7þÖE_PRQÔdsgNHÞ[ÖH�Quþa[ÖBZCTþ9QÕþÖENH=MeH&�eþÖEØd	�ÜþÖERHC��dL[R�yFL[aM Q×H�F"[9C9EV�WK�þ0��dsIÝIDdA��Q
þÖERF"þÜþaENH;��ds[N�KF"[9M	QÖHhF"[9C9E	BZQ4�ÆPNgRF��LdsBDMRF��NID]LWsBÝg=�LH*gRH*[9F"I ��BÝgGC'dLOC�NIDH'þaH�FLgRMÞþaENH*[aH!��ds[ÖH�]_BDH*IZMNQKF"gRQN�yH*[9Qd��4þaENH

Y ï��*~ ñ rm�spqpe�*~m�u}T��¸X� � �L~u��pe}Tt*xÞoyxsz|��x�pL~u��Z�}9ºa�yòI[ÜîK·�o;íy�Kâ��N�s���hx"�m~×t*ºa�Üíy�Láqâ�� Ó �	\ ���"� � �h�L�9���Lá
] ï��*~ ñ rm�spqpe�*~m�u}T��¸X�_^-t*x_�s}armr��uz|�Ý�u�qxs¹¶��t��L}9x � ï ½�s~m�m�u}a��¸e}a~u¹L�e»;~×t*x"�Üí;�sá \ � ��` �h�"á � \ �Lá
a ï��*~ ñ rm�spqpe�*~m�u}T��¸X� � �L~u��pe}Tt*xÞoyxsz|��x�pL~u��Z�}9ºa� ¿ �cb ¿ íK� � �q���hx"�m~×t*ºa�Üíy�Láqâ�� Ó � �9À�ÀhÀ �	\ À��&d \ á

e



��dL[aO����;f�ds[��;P��0P 6	� P�� ý IÝþÖd-�LH'þaENH*[�WRdsPN[?OÞH*þÖENdeM�þaEqPGQ?]_BDH*IZMNQ?FLgRQ��yH*[9Q,d	�þÖENH_��dL[aO����;f�W P 6 W-dL[
�;P��0P 6	� P��

Kmg�f_H�CTþaBÝdsg��_�;H�[aHhC*FLIÝIL�yH*IDI�eQuþa[ÖPGCTþÖPR[ÖH�MÞþÖ[9F"gRQÖBÝþÖBDdLg(QÖ]eQuþaH*O	QKF"gRM(Q×dsOÞH�C*H*gqþÖ[9F"I�[aHhQÖPNIwþ9QKF��-dLPeþyþÖENHhO��
Kmg(f_H�CTþÖBDdLg�
��;H�MeHhQaC'[aBJ�-H�dsPN[ÜOÞH'þaENdeM	d��4C*dLO_�RBÝgNH�MB�RFsC 73�KF"[9MNQFLgRM���dL[R�yFL[aMRQ�Q×H�F"[9C9EÞBÝg2�sH*gNHh[aFLIeþÖHh[ÖO	Q&�
Kmg�þaENHK[ÖH�Quþd	�RþÖERH#�RF��-H*[:�yHKF	�5�NID]¶BÝþ�þadÔ[ÖHhIDF	�GHhIÝIDBÝg��A-��[aH*HH9#9Kf_�,BwþaE_�RgRBwþaH�Q×PNOÞO	FXþaBÝdsg4WA�,ENBZC9E�BZQ�[aHhC*FLIÝIDHhM
BÝg7feHhCTþaBÝdsg����Kmg f_HhC'þÖBDdLg��C�yH�QÖENdA�êENdA�êþÖd=HhgRC'deMeH�þaENH_�R[ÖdeC'H�QÖQ?C*F"IZC'PRIÝPRQ?BÝgqþad2�LHhgNH*[9F"IDBDQÖHhM�F�H*þÖ[aB4gNH'þ9Q
F"gRM+BÝg8f_H�CTþÖBDdLg��?�;H�QÖENdA�ðþÖERF"þKþÖENH�Q×HÔgNH*þaQ,F"[aH �;HhIÝI�_Q×þÖ[aPRCTþaPN[aHhMB�,BÝþÖE6[ÖH�Q��-HhC'þKþÖdÞF"g�F��5�N[ad	�R[ÖBZFXþaH;�yH*IDI�
ÿqPRFLQÖB�_dL[9MeH*[aBDg5�\dLg O	F"[R7qBDg5�qQ��:Kmg f_HhC'þÖBDdLg�� �yH6MNHhQaC'[aBJ�-H6þÖENH8F����NIÝBZC*F"þÖBDdLg d��?þaENH��RFLC 78�KF"[9M��G��ds[N�KF"[9M
Q×H�F"[9C9E=þaHhC9ENgNBZÿqPNH�þÖdÞþaENHhQÖH�Q×]eQ×þÖH*O	Q&�Gf_H�CTþÖBDdLg��ÞC'dsgsþ9F"BDgRQ,C'dsgRC'IDPRQÖBÝdsgRQ,F"gGM=þad	�NBZC*Q ��ds[<��PeþÖPN[aH0�ydL[R7 �

� � ÷����Öü��
ü×õ���÷Gü ��!7øÜõ#"$���%�'&�(yöe÷Rú?û-öNú�÷)��ù*(,+-!sö.���/!

0Nds[�dLPR[��NPN[R�GdqQ×H�Q*W*�;H+[ÖH&�sF"[9M�F21436587�9;:<1':>=87?9;@A9B1DCFE FsQ�F �GF"BD[HG4IKJBL?M0�,ENHh[ÖHHION#P�QSR BZQ�F\Q×H*þ�d��
9;1T5U1TCV9���dL[aOÞHhM �_]\F2�RgNBÝþÖHÞQ×H*þWP
d	�YXB=87�143%=UZ�9;1D581DC;9�F"gRM F2�-dsQaQ×B%�NID]6BDg��RgRBwþaHÞQÖH'þ�R d	�Y[\5U1T5^]858Z`_)CV9TWÍF"gRM
LbacI?QdI BZQ�FÞQ×H*þ�d��e1436587�9;:<1':>=87)9��-H'þ �yH*Hhg8Quþ9FXþÖH�Q�� ý þÖ[9F"gRQÖBwþaBÝdsg8Q×]eQ×þÖH*O BDQ�Zf5\gBCVZ<ZfC6[8B���þÖERHÔþÖ[9F"gRQÖBwþaBÝdsgRQ
C*FL[Ö[a]�FLgNgNd"þ9FXþaBÝdsgRQT��[adLO
F0�RgRBwþaHÕQÖH'þ,h d��iZj5kgBCVZl9�� � H;�,[aBwþaHmG4nkJBnpoqMerL FsQsnYLtnuo´W_F"gGMdG4nkJ6nuo<M,r�L �,BÝþÖE
F�IZF��-H*IÍd	�wv FsQen?xLtn o � � H�MeH*gRd"þÖH�þaENHÔ[ÖHFyRH!�eB%�LHÕFLgRM+þÖ[9F"gRQÖBwþaBJ�sH�C*IÝdqQ×PR[ÖHÕd��KL �_]HL , ��0NdL[,FLgq]zI o a{I
F"gRM^v|r�hàIÝH*þ;'I)G+ x �'I o �,}`N�~AnWrdI�����n o rdI o4� n�xL�n o>� F"gRM�'w�Unp� x �4I o �,}`N�~An�rI�����n o rI o4� n o xLtn �

P�H!�_þ�W��;HK[aHhChF"IDI���CFZ<Z`�\9B1'3;_)XF14_.3%CB[W9B@A9;1DCVEm9TWLFLQ(�yH*IDINFLQQÖdLOÞH,MeHhC*BDMRF��NBDIÝBÝþu]¶[aHhQÖPNIÝþaQ(��dL[QÖPRC9EÞQ×]eQ×þÖH*O	Q#� ���M�
ý�� 3%CB=83%[kCV37BDQÞF �RBÝgRFL[Ö]Ø[aH*IZFXþaBÝdsg þÖERF"þ	BDQ�[aHVyRH��_B%�LH(F"gRMÚþÖ[9F"gRQÖBwþaBJ�sH	� ý �N[ÖHhdL[9MeH*[H��dLg F QÖH'þ�R BZQ

�ÆF3��[kCBXV:>[k5\gFZjC(B��yBwþ�BZQ��GdqQÖQÖBJ�RIÝH�þÖd6H!$�HhC'þÖB%�LHhIÝ]7MNH'þÖHh[ÖOÞBDgNHC�,ENH'þaENH*[��S������dL[�F"g_]�-W���F"gRM �E�W�ÔFS��CFZ<Z`�
� _)589;:<��=836[\CF3;:<7�� �E��ÿqd3�ÜB���þÖENHh[ÖH�BDQygNd�BDg��RgNBÝþÖHÔQ×H�ÿqPNH*gRC*HY���kJ%� S J �F�F� WeQ×d�þÖERF"þe���e��{�\�;��dL[KF"g_]��i�2 W� ý QÖH'þ
¡¢a£R BZQ?QaF"BZM6þÖd2�-H^XB5U7�=87�:>XB58ZBJ����JB�Wr¤¡!BDOC�NIÝBDHhQY�S��¥���¦¡!BDQÕFdEm:<7¦=83§9VCF1,d��i¨%B��uWW��dL[�F"IDI©��r¤¨�W
þÖENHh[ÖHÔBZQ�F��	r¡ Q×d�þÖEGFXþ����?�(F"gRMÍWNF"þ,þÖENH¶QaF"OÞH�þÖBDOÞHLW�¡ BDQ?C*F"gRdLgNBZC*FLI>�

ª4H'þ�R �GH	F6Q×H*þ&� ý QÖP5�RQÖH'þ_.#a�R BZQ�_ � ��5836[�XFZj=A9FCB[�B�� �,ENH*gNH&�LHh[��Sr .�JB��r|R FLgRM��S�O�^W�þaENH*g
�	r
.���"KENH�_ � ��5836[WXVZj=89;_.3%Cyd��RFÕQ×H*þw¨«a¬RãBDQ�þÖERHÜP5�8�KF"[9M�C'IDdsQÖHhM¶QÖH'þKC�>¨4�-}lN�~A��r^R®�u����r�¨ � �z�¬� � �
� H¶QaF^]ÞþÖEGFXþ�C�>¨ �KBZQ	�kCF7�CF3%581DCB[=�q]H¨���"KENH���dsIÝIDdA�,BDg5��IDH*OÞO	FLQ?C*F"g@�-H���dLPNgRM@�N[adA�LHhg+BDgO� �A�'}

¯�°�±|±|²´³�µW¶¸·§5 � 3%CB=836[\CF3§�¹:q9§5���CFZ<Z`� � _)589B:<��=83%[kCV3;:<7��8º-1¸»�CF7�·V=U3mCB5\XB»�9FCF1w¨®1¸»�CF3%CmC6¼k:q9;1>9§581,ZjCB5A9;1	=87¦C
½ 7�:<1TC�Em:<7¦=83�9FCV1-= ·-¨�¾ ¿À

c�BJ�sH*g(F�QÖH'þ-¨¶W8�;H�PRQÖH�¡2�'Á�þad�MNH*gNdLþÖHÔF0��PNgRC'þÖBDdLg(þÖERF"þy[aH'þaPN[agRQKF¶OÞBÝgRdL[,Q×H*þyd	�©¨��.0R[ÖdsO
þÖENHÔF��-dA�LH
IÝHhOÞOÞF�F"gGM	þÖERH4�ÆFsCTþKþÖEGFXþ	C�4¡´�TÁ �/.����iN . ��dL[KH�FLC9E+P��3�KF"[9M3eC'IDdsQÖHhM	QÖH'þ;.�WeBwþ ��dLIDIDdA��QÜþaERFXþ	¡´�TÁT�/.0�;BZQ
F?�RgNBÝþÖH¶C9ERFL[aFsCTþÖHh[ÖBZQaFXþÖBDdLg+d��T.C��"KE_PRQ*WNFÞQÖH'þ�¡´�TÁT�/.��KC*F"g@�-H�PRQ×H�M�FLQ,F�[ÖH&�N[aHhQÖH*gqþaF"þÖB%�LH�d��T.C�

¯�°�±|±|²�ÂÃµ�Ä�=U3H5 � 3%CB=83%[kCV3H�Å=87¬5�9VCF1e¨Wº��Æ:q9H5¤� � =: ·6ºW587¦[S=U7)Z`@�: ·6ºw·V=83�CB5\XB»|:<7 ½ 7�:<1TC�9FC � _)CF7�XBC
. � a . S a �F�F� = ·�_ � ��583%[U��XFZj=A9FCB[z9FCV149W:<7z¨Wº�1¸»�CF3%C§:q9§5§Ç¤9F=�1¸»�5U1:.�È�N .iÈVÉ S ¾ ¿À

"KENH@��dL[R�yFL[aMÚMNBÝ[aHhC'þÖBDdLg d	��þÖERBDQÞIDH*OÞO	F7BZQÞBDO��-dL[ÖþaFLgqþ�þad �N[adA�LH+þÖHh[ÖOÞBDgRFXþaBÝdsg d��ÔQ×dsOÞH=�sH*[aB��GChFXþaBÝdsg
F"I%�Lds[ÖBÝþÖENO	Q �RFsQ×H�M+dsg=�yH*IDI�ÿqPRFLQÖB�qdL[9MeHh[ÖBDg5�sQ&�

c�BJ�sH*g�F_�N[aH*ds[aMNH*[��>RdJp�;�c�yHÔMeH!�RgRHÕþaENH��N[aH*dL[9MeHh[ �4R , Jp� , �;dsg=þÖERHÔQÖH'þ	R , d	�V�RgNBÝþÖH�Q×þÖ[aBÝg��sQydA�LHh[,R
Q×d=þÖERF"þYÊ S �F�p� Ê�Ë��£Ì S �F�F� Ì\Í8BJ��þÖENHh[ÖH�BDQ�F+Q×þÖ[aBZCTþÖID]�OÞdLgNdLþÖdLgRBDC�BÝg8ÎuH�CTþaBÝdsgSÏ2}Ã~ e J �F�p� J�Ð � LÑ~ e J �F�p� J�Á �
�,ENH*[aH�Ê � �£ÌkÒ\Ó �fÔ ��dL[ eÖÕ � Õ Ð � Kmg F(Q×BDOÞBÝIZF"[ÕO	F"gNgNHh[4�yH�MeH��RgNH�þÖENH��N[aH*ds[aMeHh[_�>× �4R �;Jp�	Ø �?dLg8þaENH
Q×H*þ�× �>R �,d��O�PNIÝþÖBZQÖH'þaQ�dA�LH*[	R}�¨O�cÙ BJ��þÖENHh[ÖH�BZQ�FÞO�PNIwþaBDQÖH'þÕBÝg8ÎuH�CTþaBÝdsg�ÏS}k¨�ÚÛÙ QÖdÞþÖERF"þ�Ê���Ï:�¸ÊL�
��dL[�FLIÝIÜÊr�¨��

Ý�Þ °�ß�à8°�±á³�µ^â¸ãW:ä�\EÖ5U7�åDæ\ç�è'é�¶>·§�#:q9Ö5d� � =d=U7R�º-1<»)CV72� , :q9�5^� � =�=87R , 5U7�[��	Ø¢:q9�5^� � =�=87
× �>R �p¾ ¿À

�



0NdL[:�yH*IDI�eQuþa[ÖPGCTþÖPR[ÖH�M¶Q×]eQ×þÖHhOÞQhW��;Hy[aHhÿqPNBD[ÖHÜþÖERF"þ�þaENH,Q×H*þ�d	�GMNF"þaF4�^FLIÝPRHhQ(�GHKH�ÿsPRBJ�5�-HhM?�,BÝþÖE�F�MeH�C'BZMNF��NIDH
�N[aH*dL[9MeHh[��0� � H�FLIDQÖd�FsQÖQÖPNOÞH?þaERFXþ<�yHÕERF��sHÕF�OÞBÝgNds[,Q×H*þyd	�wR8W8�,ENBZC9E �yH�MNH*gNdLþÖH �q]�R Ë � Í � � HÔH!�_þaH*gRM
þÖENH��N[aH*ds[aMNH*[ÞdLg¬R þÖd FØMeHhC*BDMNF	�NIDH@�R[ÖHhdL[9MeH*[�� dsg þaENH8Q×H*þ=d��ÔQuþ9FXþÖH�Q�I d	�ÔF þa[aFLgRQ×BÝþÖBDdLgàQ×]eQ×þÖHhO �_]
G���J���M,�«G�� o J�� o MyB��F"gRM6dsgNIÝ]+B�����N�� o FLgRM������ o �

ý IZF��-H*IDIÝH�MÞþÖ[9F"gGQ×BÝþÖBDdLg+QÖ]eQuþaH*OÆG4IKJBL?M�BZQ�E�=87¦=81D=87�:>X?BJ�uW3�,ENH*gNH&�LHh[en�����F"gGMHn xL�n o WsþÖENHhgz� xL � o ��dL[
Q×dsOÞHY� o Q×d�þÖEGFXþ-�e��� o �
	H°�
�������4ß���³�µ��Å1'3%587)9B:<1':>=87�9B@A9;1DCVE��#N�G'I JBL?M��K:<1¸»c5|[kC6XF:>[\5kgVZfC � 3%CB=83%[kCV3��t=87c1¸»�Cd9VCF1m=�·�[k581D5
]A5UZ`_)CV96ºi:q9W9F5U:>[�1D=zgBC?�;HhIÝI�_Q×þÖ[aPRCTþaPN[aHhM´: ·
æ\¾§�/:q9§5���CFZ<Z`� � _)5A9;:<��=U3%[\CF3;:<7��¤587¦[
� ¾mG4IKJBL?MW:q9WEÖ=U7�=U1T=U7):>Xm�K:<1<»d3%CV9 � CBXV1,1D=Ö��587¦[
� ¾s·V=83§5UZ<Z�n�rdI�5U7�[§v|r�h-ºi1¸»�C�9VCF1w¡2�'ÁT�>'I)G+ x �4C� ~An � �N���§:q9§X6=UE � _.1T5kgVZfCp¾
ý Q�H*OC�NERFsQ×BZQÖHhM BDg � ����W�¡´�TÁT� '*)&+ x �'C�D~8n � ���N�7BZQ �RgNBÝþÖHàB��S� BZQ�F �;HhIÝI�_ÿqPRFsQ×B�qds[aMNH*[aBÝg5�W� � H PRQÖH

¡´�TÁ���)G+ x �4n���FsQÞQ×ENds[×þaERF"gGMD��dL[�¡´�TÁT� '*)&+ x �'C�D~8n � ���N��� "KENH ��dLIDIÝdA�,BDg5�\þaENH*ds[ÖHhO BDQ�þÖERH6[aHhFsQ×dsgO�,E_]X�yH
F��5�RIÝ]	þaENHÔþÖERH*dL[a]=d	�*�yH*IDI�eQuþa[ÖPRC'þÖPN[aHhM6QÖ]_Q×þÖHhO	QyþÖdÞBÝg5�RgNBÝþÖH�Q×þaF"þÖH��N[ad_C*HhQaQ×H�QF}
Ý�Þ °�ß�à8°�± ÂÜµ��©CV1	G'I JBL?MÖg6Cz5z��CFZ<Z`�\9B1'3;_)XF14_.3%CB[H1'3%587)9B:<1':>=87S9;@A9;1TCFEmºeG���J���M�5�9;1D581DC�587¦[2. 5U7S_ � ��583%[U�
XVZf=A9FCB[d9;_)gV9VCF1W= ·�1¸»�Cz9FCV1W= ·^[\5U1T5�]A5UZ`_)CV9V¾���»)CV7{:<1�:q9H[\CBXF:>[\5\gFZjC��©»)CV1¸»�CF3�:<1�:q9 � =89B9B:>gFZjC^1D=36C65kX6»�º©·B3%=UE
G���J���M;º,587�@Ö9B1D581DC�G�� o J�� o M��K:<1<» � o r .�¾ ¿À

! "$#	�&%t�4ö�#?ø,ù ü×õ('¬��õ��4÷��K�)"��4÷)�/!

� HhIÝI�_Q×þÖ[aPRC'þÖPN[aHhMÞBDg��RgNBÝþÖH!_Q×þaF"þÖH�þa[aFLgRQÖBwþaBÝdsg+Q×]eQ×þÖHhOÞQ;ERF��sH#�GHhH*g(Q×þÖPGMeBÝH�M=BDgqþÖH*gGQ×B%�LHhIÝ]�BÝg+[ÖH�C'H*gqþy]LHhFL[aQÜF"gRM
Q×H&�LHh[aFLIÜF"I%�Lds[ÖBÝþÖENO	Q���ds[�[aHhFsC9ERF��NBDIDBwþu]�F"gRFLIÝ]eQÖBDQ�ERF��LHB�-H*Hhg MeH&�LH*IDd	�-HhM �ÆH	� ���DW � �eWN�NWB�eW�
NW6�eW e � �!� 6 �ÁþaH*g þaENH
BDMNHhF	BZQ,þaERFXþÕþÖENHh[ÖH¶H��eBDQ×þaQÕFB�;HhIÝI�_ÿqPRFsQ×B�qds[aMNH*[aBÝg5��dLg8þaENH�QÖH'þ�d���C'dsg����LPR[aF"þÖBDdLgRQ�FLgRM6þÖE_PRQÕF"g_]6P5�8�yFL[aM3
C'IDdsQÖHhM�Q×H*þ�BZQC9ERFL[aFsCTþÖHh[ÖBZQÖHhM0�_]�BÝþaQ:�RgRBwþaH*ID]¶O	F"g_]�OÞBÝgNBDO	F"INHhIÝHhOÞH*gqþaQ&�U�?QÖBÝg��ÕþaENBZQ(�ÆFLCTþ�WXdLgNH,ChF"g�H�$-H�CTþaBJ�sH*ID]
C'dsO��RPeþÖHÞF+QÖ]_O_�-dLIDBDC�[ÖH&�N[aHhQÖH*gqþaF"þÖBDdLg8d��ÜþÖENHC'I)G+ , �M.0�?�ÆQÖH'þÔd��;FLIÝI:�N[aHhMeH�C'H�QÖQÖdL[9QR�,d��;FLgq]�P5�8�KF"[9M\C'IDdsQÖHhM
Q×H*þ�d	�yC*dLg����sPN[9FXþÖBDdLgGQ��V9;ENHhC 7_BDg5�6B��KQ×dsO�H�H*IDH*OÞHhgsþ�d	�;F"g�P5�8�yFL[aM8_C'IDdsQÖHhM8QÖH'þ_.�BDQ�[aHhFLC9EGF��NIDH���[adLO þaENH
Q×H*þ+*	d���BÝgRBwþaBDFLI4C'dLg5���LPN[9FXþaBÝdsgRQKC*FLg+þaENH*g��-H¶MedLgNH0�_]+QÖBDO��RIÝ]6C9ENHhC 7_BDg5��BJ��*-,='I)G+	,��M.0���N�.5�

6 PN[\F"BDO@BZQ6þÖdðO	F�7LH�þaENBDQ6þaHhC9ENgRBDÿqPNH F"IZQÖdàF	�5�NIDBDChF��NIDH�þÖd Q×dsOÞHØC*IDFsQÖQÖHhQ6d	��gNdsg83�yH*IDI�eQuþa[ÖPGCTþÖPR[ÖH�M
BÝg5�RgNBÝþÖH�eQuþ9FXþaH�QÖ]eQuþaH*O	QhWIÝB%7LH 9#9Kf-qIDB%7LH��N[ad_C*HhQaQÞC*F"IZC'PRIÝB/�Üf_BDgRC'H6þÖERH8[ÖH�FLC9ERF	�NBÝIDBÝþu]X�R[Öd-�NIÝHhO BZQÞPNgRMeH�C'BZM0/
F��NIDH4��dL[KþÖERHhQÖHÔQÖ]eQuþaH*O	QhWqdsgNH�C*FLgNgNd"þKH!���-HhC'þyþadÞd	�eþ9F"BDg6FLgq]=MNHhC'BZQÖBÝdsg �N[adeC'HhMNPN[ÖH-��1�dA�yH��LHh[hWqdLPR[,O�H*þÖENdeM
�,BÝIDIy]qBDH*IZM FLgRQN�;Hh[aQ�d��,þÖERH ��ds[ÖO �Y�yf�WTP 6 W�dL[��;P��0P 6	� P¶W:�,ENH*[aH=þaENHH�Y�;fÚF"gRM P 6 F"gGQ��yH*[9Q�FL[ÖH
F"I%�yF^]eQyC'ds[Ö[aHhC'þ&�

0ÅBD[9Quþ<�;H�MeHhQaC'[aB%�GHÕdLPN[KF��5�R[ÖdqFLC9EÞBÝg=�LHhgNH*[9F"IRþÖH*[aO	Q���"KENH4�N[ad	�NIDH*O �yH�C*dLgRQÖBDMNH*[ÜBZQÜþÖENH4��dLIDIÝdA�,BDg5�W��ª�H'þ
2 �GH�Q×dsO�H?gNdLg88�;HhIÝI�_Q×þÖ[aPRC'þÖPN[aHhM�þÖ[9F"gGQ×BÝþÖBDdLg=QÖ]eQuþaH*O �,BwþaE+Q×H*þ;d	�4BÝgNBÝþÖBZF"I-Quþ9FXþaHhQ3*���ª4H'þe���GH�Q×dsO�HÕFXþÖdsOÞBDC
FLC'þÖBDdLg8F"gRMd¨ þÖENH�Q×H*þ?d���F"IDIÅC*dLg��W�LPN[9FXþaBÝdsgRQ<�,ENH*[aH§�(BDQ?H*gRF	�NIDHhM1� "KENH�ÿqPNHhQ×þÖBDdLg8BZQ�BJ�uWGQ×þaFL[×þaBÝg��+FXþÕQÖdLOÞH
Quþ9FXþaH�BDg4*RWRdLgNH�C*FLg([aHhFsC9E(QÖdLOÞH�Quþ9FXþaH�BÝgd¨��

6 PN[,OÞH'þÖERd_M@�ydL[R7eQ;BDg8Q×H&�LHh[aFLI�Q×þÖH&�RQp}
e �-0�BÝ[9Q×þ+dLgNH\C*dLgRQ×þÖ[aPRC'þaQ+FD�yH*IDI�_Q×þÖ[aPRCTþaPN[ÖH�MðQ×]eQ×þÖH*O65 �72 �TWc�,ERBDC9E BZQ+FLg dA�LH*[9F����N[Öd��eBDO	FXþÖBDdLg d��82��
5 �72 �	ERFsQ	þÖERH�QaF"OÞH\PNgGMeH*[aIÝ]_BDg5� QÖH'þ6d�� � �GdLþÖH*gqþaBDFLI �+C'dLg5���LPN[9FXþaBÝdsgRQ=FsQ 2¶WyF"IÝþÖENdsP5�LE3þÖENH�Q×H*þ(d��
[aHhFLC9EGF��NIDH�C*dLg��W�LPN[9FXþaBÝdsgRQyOÞF^]=�GH�IZF"[R�LHh[&� ý Q-5 �72 �ÜBZQ�FLg6dA�sH*[9F��5�R[Öd��eBDOÞF"þÖBDdLg	d	�92 �;H�O�PRQ×þ�ERF��LH
þÖEGFXþ9:�� S J%� V � �¸� S L<;�� V Ú � S L>=^Ó ;�Ô � V ��� ý Q?5 ��24�ÅBDQ(�yH*IDI�eQuþa[ÖPGCTþÖPR[ÖH�MÍW�þÖENHh[ÖHyH!�eBZQuþ9QF;�yH*IDI�eÿqPRFLQÖB�
dL[9MeHh[ÖBDg5��dsg+þaENH�Q×H*þ,d���C*dLg��W�LPN[9FXþaBÝdsgRQ��8Kmg45 �724�ÜþaENH�C'dL[a[aHhQN�GdsgRMeBDg5��QÖH'þ@5 �>¨ ���E�,BÝþÖEd¨«aA5 �>¨4�N�
BZQKP5�8�yFL[aM6C'IDdsQÖHhM1�

���,Jy]Q�RFsC 78�yFL[aMàQ×H�F"[9C9E4W�dsgNH\C*FLgàgRdA� H�$-H�CTþaBJ�sH*ID] C'dsgRQ×þÖ[aPRCTþ=þaENH7QÖH'þ='*)&+�, =HÓ ;�Ô �B5 �>¨ ���TW;þÖERH7Q×H*þ+d��
�N[aHhMeH�C'H�QÖQÖdL[9Qd���5 �4¨4�ÜBÝgC5 �724�!�_f_BDgRC*H;�yHÕC'dsgRQÖBDMeHh[;FLg=dA�LHh[aF	�5�N[ad��_BDO	FXþaBÝdsg_�yH?d	�NþaF"BDg '*)&+ ,; �>¨4�,a
'*)&+ ,=HÓ ;�Ô ��5 �4¨4�N���WP?dA�3þaENH*[aH�F"[aHÕþ �yd	C*FsQ×H�Q��






KM�9* , 'I)G+A,=^Ó ;�Ô ��5 �>¨ ����N .¶þÖENHhg6FLIDQÖd * , 'I)G+A,; �>¨ ��N�.�F"gGM	þÖE_PRQKBDgC2 þÖENH�QÖH'þ	¨êBDQygNdLþ,[ÖH�FLC9ERF	�NIÝH
��[adLO *W�5Kmg6þÖENBZQ�ChFLQÖHÕdsPN[#�N[ad_C*HhMePR[ÖH��LB%�LH�Q;þÖENH¶C*dL[a[ÖH�CTþ,F"gRQN�;Hh[#P 6 �
KM� * ,;'I)G+ ,=HÓ ;�Ô ��5 �4¨4�N�Y�N�.�þÖERH*g�gNd"þaENBÝg���BZQMeH�C'BZMeHhM�]LH*þ&�"A\F^]8�-HÜþaENH,Q×H*þK¨ðBZQ�[ÖH�F"IDIÝ]�[aHhFsC9ERF��RIÝHc��[ÖdsO
*=BDg42¶W5�RPeþÕO	F^]8�GH�Bwþ?BZQKÎuPGQuþ�þaENH�ChFLQÖH�BÝg�þaENH�C*dsFL[aQÖH*[KdA�LHh[aF	�5�N[ad��eBÝO	FXþaBÝdsgC5 ��24���Gfed2�;H�C'dLgqþaBÝg_PNH
�,BÝþÖE6þÖENH�gRH!�_þ?QuþaH��V�


5� 6 gNH8gNdA�$Med_HhQ+FX��dL[R�yFL[aMàQ×H�F"[9C9E d	�Ô[aHhFsC9ERF��RIÝH8Q×þaFXþaHhQ	BDgàþÖENH Q×]eQ×þÖH*O 2¶WÜQ×þaFL[×þaBÝg5�D�,BÝþÖEðþaENH7QÖH'þ
*W� 1?dA�;H&�LH*[�WH�yH O	F�7sH þÖERH ��dL[R�KF"[9MêQÖHhFL[aC9EãOÞds[ÖHÚH�U=C'BDH*gqþ �_]ê[ÖH�Quþa[ÖBZCTþaBÝg5� Bwþ�þÖd þÖENdqQ×H C*dLg��W� /
PN[9FXþaBÝdsgRQ\þaERFXþÚFL[ÖHàBÝg 'I)G+ ,=HÓ ;�Ô ��5 �4¨4���!� � P?d"þaENBÝg��êBZQ�IÝdqQuþD�_]ãþÖERBDQ�[aHhQ×þÖ[aBDC'þÖBDdLg4W�QÖBÝgRC*H �yHàERF��LH
Ê �r 'I)G+�,=HÓ ;�Ô ��5 �4¨4���bÚ Ê �r '*)&+	,; �>¨4�bÚ Ê��L ,; ¨ ���;f_dX�yH(BÝþÖHh[aF"þÖB%�LH*ID]ÚC'dsgRQ×þÖ[aPRCTþ	Q×H*þaQ�d��
C'dsg����sPN[aF"þÖBDdLgRQ * È Q&� þG��*V��}lN�*�F"gRM * È;É S }`N ��* È�� '©�Unp� ;���* È ��� ,�'*)&+�,=HÓ ;�Ô �B5 �>¨4�N��� ý MRMeBwþaBÝdsgRF"IDID]�dsgNH
C*FLg=C'dsO_�NBDgNH,þaENBDQc�,BwþaE+FLChC'HhIÝHh[aF"þÖBDdLg�O�H*þÖENdeMNQÜþÖd�Q��-H*H�M	P5�ÞþÖERHÕQÖHhF"[9C9EV��KmgÞþaENBZQ;ChFLQÖH,dLgNH?C*dLgRQ×þÖ[aPRC'þaQ
*FÈ;É S }lN ��*pÈ ��� È�� ,@'*)&+ ,=HÓ ;�Ô �B5 �>¨4�N�TW���dL[�QÖdLOÞH � È?�,BÝþÖE 'w�UnF� ; ��*pÈ��ea � Èma '©�Unp� É; ��*FÈ����
6 gNH�C'dLgGQuþa[ÖPRC'þaQ�þÖENH�Q×H�Q×H*þaQ3* È P5�=þÖd�QÖdLOÞH�Q×dsO�HH�5�eHhMB�-dLPNgGMH� ��ds[,ÇL�8KM� * È ,�¨ �N .���dL[yQ×dsOÞHYÇ Õ �
þÖERH*g=dsPN[��R[ÖdeC'H�MePN[aHH�LB%�LH�QþaENHÕC*dL[a[ÖH�CTþ;FLgRQ��yH*[i�Y�;f1� 6 þaENH*[R�,BDQÖH,þaENH4�R[ÖdeC'H�MePN[aH�[aH'þÖPR[ÖgRQ�þÖENHÔF"gGQ��yH*[
�;P��0P 6	� P��
6 gNH6C*F"g d-�eþaFLBÝg F\IDdA�;Hh[��GdsPNgRMD��ds[�þaENH+[aHhÿqPNBD[aHhM|����[adLO þÖERH �RFsC 73�KF"[9MNQ¶QÖHhFL[aC9E�WI�NPeþ�gNd7P��5�GHh[
�-dLPNgRM4WNQ×BDgRC'HÕþÖERHÕ[aHhFsC9ERF��NBDIDBwþu]C�N[ad	�NIDH*O BZQyPNgRMeH�C'BZMNF��RIÝH�BÝg@�LHhgNH*[9F"I/�8"KENH4�-dLPRgRM^��O�PRQ×þ#�GHÔFXþ,IDHhFsQuþ
FLQÔIZF"[R�LHÞFLQ�þaENHÞOÞBÝgNBDO	F"I�g_PNO?�GHh[mn	Q&� þG� *8,
'*)&+�� =HÓ ;�Ô �B5 �>¨ ���z�N .��V"KERBDQ�BZQ��-HhC*FLPRQÖH�þaENH=QÖENdL[ÖþÖH�Quþ
�RF"þÖE ��[adLO(*6þad^¨�BDg 2 C*F"g dLgNID] �-H�IDdLg��LH*[ÕþÖEGF"g þÖENHÞQ×ERdL[ÖþÖHhQ×þ��RFXþaE
��[adLO(*(þÖd45 �>¨ ��BÝg 5 �724�'W
QÖBÝgRC*H 5 �724�ÕBZQ�F"g�dA�LH*[9F����N[Öd��eBDO	FXþÖBDdLg8d	� 2 �ÆQÖH*H+f_H�CTþÖBDdLg|���!�V"KE_PRQ*WÍBJ�KdLgNH	C9ENdqQ×H���� nÞþÖENHhg þaENH
��dL[R�KF"[9M+QÖHhF"[9C9E(C*dLPNIZM(gNd"þH�-dsQaQ×B%�NID]B�RgRM�¨_�

��CFEÖ5U3
	�æk¾ ý IwþaH*[agRFXþaBJ�sH*ID]LW-dLgNH�O�B%�LEqþÔC'dLgGQ×BZMeH*[?þÖd6F��-dL[Öþ?þÖERH?�RFsC 78�yFL[aMNQ _QÖHhFL[aC9E6FXþÕþÖENHÞQ×O	FLIÝIDHhQ×þÕIDH��sH*I
n0�,ENHh[ÖH�* ,�'I)G+�� =HÓ ;�Ô ��5 �4¨4�����N .eWNBDgRQ×þÖH�FLM6d���C'dsOC�NPeþÖBDg5�ÞþaENH��,ENdsIÝH�'*)&+	, =HÓ ;�Ô �B5 �>¨4�N��� 1�dA�yH��sH*[�W_þÖENBZQ
ERFLQÕþaENHB�NB%��MNBDQaFLM��XFLgsþ9F��sH�þaERFXþÔþÖERHC��dLIDIÝdA�,BDg5�=��dL[R�yFL[aM3eQ×H�F"[9C9E\C*FLgNgNd"þ0�-HÞ[ÖH�Quþa[ÖBZCTþaHhM1�4Y,H�Quþa[ÖBZCTþaBÝg��(þaENH
��dL[R�yFL[aM8_QÖHhF"[9C9EÞþÖd='I)G+ ,=^Ó ;�Ô ��5 �>¨ ����BDQ�QaFA��H=�ÆFLQ?Q×ENdA�,g8F	�GdA�sHG�TW��RPeþÕ[aHhQ×þÖ[aBDC'þÖBDg5�ÞBwþ?þÖd '*)&+ � =HÓ ;�Ô �B5 �>¨4�N�
BDQ?þÖd_d=[aHhQ×þÖ[aBZCTþÖB%�LH-�-f_dGWGBDg\þaENBZQÕChFLQÖHLWRdsgNH_�ydLPRIDM8EGF��LH�þad(Med+FLg\PNgN[aHhQ×þÖ[aBZCTþÖH�M���dL[R�KF"[9M3_QÖHhFL[aC9E4W8�,ENBZC9E\BZQ
O�PRC9E6IDHhQaQKH!U=C'BDH*gqþ&�W"KENH*[aH!��ds[ÖHsW3�yH¶C'dsOC�NPeþÖH�þaENH0�,ENdLIDH�'*)&+�, =HÓ ;�Ô ��5 �4¨4�N�,FLQ,MeH�QÖC*[ÖB%�-HhM6F��-dA�LH	�

6 PN[¶OÞH'þaENdeM ERFLQ�Q×H&�LH*[9F"I�FsM��XF"gqþaF	�LH�Q�dA�LHh[¶F�gNdL[aO	F"I�ds[¶H��sH*gÚFLChC'HhIÝHh[aF"þÖHhM
��dL[R�KF"[9M QÖHhFL[aC9ED�,ENHh[ÖH
þÖENHh[ÖHÔBZQ,gNdC�N[aBÝds[<�RFLC 78�KF"[9M+QÖHhF"[9C9EÃ}

e �<K�þ?C*FLg=�R[ÖdeMePRC*HÔgNd"þ�dsgNIÝ](MeH!�RgRBwþaBJ�sH��Y�;f �NPeþ?FLIDQÖd	MeH!�GgNBwþaBJ�sH�P 6 F"gRQN�;Hh[aQ&�
���#"KENH ��dL[R�KF"[9M�Q×H�F"[9C9E�BZQÅOÞds[ÖHyH!U=C'BDH*gqþ�W"Q×BDgRC'H;þÖERHKQÖHhFL[aC9E�Q��RFsC'HyBDQ�[aHhQ×þÖ[aBZCTþÖH�M � �NPeþT�,BwþaENdLPNþFLg_]�IÝdqQÖQ�d��
BDg���dL[aO	FXþÖBDdLg ���	"KENBZQ�FLIÝIDdA��Q�þÖd�PRQÖH,ENB%�LENHh[T�GdsPNgRMNQs�;FLgRM�þÖE_PRQ;F�MNH*H��-H*[;F"gRM�OÞdL[aH�C'dsO��RIÝH*þÖH<��dL[R�KF"[9M
QÖHhF"[9C9EV� ý ChC'HhIÝHh[aF"þÖBDdLg6O�H*þÖENdeMNQ,ChF"g8Q×þÖBDIÝIV�-H�PRQÖHhM(BÝg6þaENH���dL[R�yFL[aM(Q×H�F"[9C9EV�
KmgØþÖENHB��dsIÝIDdA�,BDg5�RWV�yH=F����NIÝ]7þÖENBZQ¶OÞH*þÖENdeM�þÖd\F �RF"[ÖþÖBZC'PNIZF"[¶C*IDFsQÖQÔd	�,gNdLg88�;HhIÝI�_Q×þÖ[aPRC'þÖPN[aHhM�Q×]eQ×þÖHhOÞQhW

�,ENBZC9E F"[aH�MeHhQaC'[aBJ�-HhM �_]ÚF �ÆQ×þÖBDIÝIH"ÅPN[aBÝg5� //�-dA�yH*[N��PNI ����[9F��LOÞHhgsþÞd��ÔA8BDIÝgNHh[�� Q29#9Kf � e	e �/�T"KENH�BZMeHhF�BZQ�þÖd
H*gRC*deMeHÔþÖENHC9#9Kf�//�R[ÖdeC'H�QÖQÖHhQKBDgqþÖdB�sH*gNHh[aFLIÝBZQ×H�M(C*dLIDdLPN[aHhM�F�H*þÖ[aBÍgNH'þ9Q?F"gGM6þÖENHhg�þÖd	PRQÖH�FÞOÞdeMeB��GHhM��yHhF�7sH*[
�XF"[aBDFLgsþKd���þÖERHhQÖH�gRH'þaQ?FLQ,F��;HhIÝI /mQuþa[ÖPRC'þÖPN[aHhM(dA�LHh[aF	�5�N[ad��eBÝO	FXþaBÝdsgV�

 ������õ;ö.!
� H\C*dLgRQÖBZMeH*[=FØC*FLIDC*PNIDPRQ�þÖERF"þ+C'IDdsQÖH*ID]Ú[aHhQÖH*O_�RIÝH�Q	A8BÝIDgNHh[�� Q 9#9Kf � e-e ��WH!�NC'H&�eþB��dL[
�´F-��þaENH8IDFsC 7Úd��ÔF"g
d	�-H*[9FXþadL[4��dL[�[aH*IZF��-H*IDIÝBDg5��F"gRM �E�W�ÔF@�NBDgRFL[Ö]\d-�GHh[aF"þÖds[;��ds[¶Q×PNOÞO	FXþaBÝdsg BDgRQ×þÖH�FLM d��;dsgNHC�,BwþaED�LH*gRH*[aBDC��
F"gRM?�-d"þÖHhgqþÖBZF"IDIÝ]�BÝg��GgNBwþaH�� F"[aBÝþu]	� � H�Med�gNd"þÜC*dLgRQÖBZMeH*[�[aH*IZF��-H*IDIÝBDg5��Q×BDgRC*H,Bwþ�BZQgNdLþ�d-�8�qBDdLPGQ�ENdA�Q�yH,C'dLPRIDM
FLChC'dLOÞOÞdeMNFXþaH	Bwþ��,BwþaENBDgÚdLPN[�F�H'þa[ÖB�gRH'þ�QÖH*O	FLgsþaBDChQ*W*�,ENH*[aHÞþÖERBDQ�Q×HhO	F"gqþÖBZC*Q�BDQhW�ENdA�yH��sH*[�W�þÖENH(IÝBDg57�þÖEGFXþ
F"IDIÝdA��QÅPRQÅþÖdÔF����NIÝ]0�yH*IDI�_ÿqPRFLQÖB�qdL[9MeHh[ÖBDg5�sQ-þad?þaENH,C*FLIDC*PNIÝPGQ����yHyMed�gNdLþ�C*dLgRQÖBDMNH*[�BÝg��GgNBwþaH,Q×PNOÞO	FXþaBÝdsg�QÖBÝgGC'H
dLPN[�PNIÝþÖBDO	FXþÖHÞBDgqþÖH*[aHhQ×þÕERH*[aH�IDBÝH�Q�BÝg�F"PeþadLO	FXþaHhM �sH*[aB��GChFXþaBÝdsgV� ý Q�BDQ �yH*IDI(7_gNdA�,g�WRþaENH	Quþ9FXþÖH�[aHhFLC9EGF��NBDIÝBÝþu]

�



�N[ad	�NIDH*O ��ds[ÕþaENH	C*FLIDC*PNIÝPGQÕBZQÔPNgRMNHhC'BZMNF	�NIÝHsW�H��LHhg7þaENdLP��LE\þaENH*[aH�BDQÔgNd6[aH*IZF��-H*IDIÝBDg5��� 6 gNH	ChF"g
�R[ÖdA�sH¶þÖEGFXþ
�_]=H*gRC*deMeBÝg��ÞF�þ �ydAeC'dLPRgsþaH*[KO	FLC9ENBDgNH-�

� H�FLQaQ×PNOÞH�F+Q×H*þY��)��Á�}`N�~��UJ �F�p�;� d	��X6»)587)7¦CVZ`9�F"gRM8F(Q×H*þY,�AÁ�np��}`N�~u¨�J �F�p�V� d	�	5p�kCF7)1�XB=U7�9;1T5U7)149
þÖdC�-H0�LB%�LH*gI�8"KERH¶Q×H*þ-¨��;�,}lN�~u��J �p�F�;� d	�s]u:q9B:>gFZjC�5kXV1':>=87)9ÔBZQ,MeHh[ÖB%�LH�M �_BZFm¨��;��N���)��Á � ~ �����Yrd�����Á � W
�,ENH*[aH��^�N ��FLgRMÍW4FXþ�þÖERHÞQaF"OÞH�þÖBDO�HsW����N �6BÝOC�NIDBÝH�Q �^�N �@��dL[�F"IDI��XW ���V"KENHÞQÖH'þ�¨	�;��
}lN�~uvsJ �p�F�;� d��
5\XF14:>=U7�9=BZQ¶MeHh[ÖB%�LH�M �_]S¨	�;��
N�¨	�;� � ~�� � W����r¬¨	�;���("KENH E_d	�-H*[9FXþÖBDdLg�BZQ�H!�_þÖHhgRMeH�M�þÖd\F8QÖH*IJ� qBDg3�sH*[9Q×H
XB=8E � ZjCFEÖCF7)1D581':>=87´= � CV36581D=83�dLg(þÖENBZQ�QÖH'þH�_BDF �	N��ÕFLgRM ��N��1�

"KENH¶Q×]_gqþaF��+d��ÅþÖENH�IZF"g��LPRF	�LH�BDQ#�sBJ�sH*g=�q]+þÖENH���dsIÝIDdA�,BDg5��J<P�0V_IÝB%7LH��s[aFLO�O	FL[KC*IDFLPRQÖH\}
'�}j}`N����\v � '��	'��?P��	'�� P��	'������k¨ � e �

� H�PRQÖH¶FÞQuþ9F"gRMRF"[9M=BDgsþaH*[aIÝH�F��_BÝg5�	f 6 f ��dL[�F	�LHhgsþ9Q*W8�,ENBZC9E�BDQ,QÖENdA�,g@�GHhIÝdA�W}

v � ' x� L ' ' x� L ' o
'���P x� L ' o

P x� LtP o
'��?P x� LtP o

' x� L ' o
'�� P x� L ' o � P

P x� L�P o
'�� P x� L '�� P o

' �� L ' o P �� LtP o
'�� P 


� L ' o � P o
' x� L ' o

'���� x� L ' o ��� �m�r¤~uvsJ v � ' x� L ' o
¨ x� L ' o

¨��N '

� �d&� ¥�Íö�!"!$#	ü×õÕümö.�¥���Íöe÷Rü% £�4ö.!'&aøÜ÷(#	üÖõ?ümö.��&¹�õ?ù ôqõ*)�õÕümö.��&�(yö.�Åö.� ���i��õ;ö�!

� HKMeH��RgNH<�8qgRH'þaQ�FsQ�FLg�H��qþaH*gRQÖBDdLg�d	�WF�H'þa[ÖB_gNH*þaQhW��,ENH*[aHÜþaENHKBÝgGMeBJ�_BZMePRFLIsþad	7sH*gRQ�C*FL[Ö[a]�BÝg���ds[ÖO	F"þÖBDdLg�F	�GdsPeþ
þÖENHhBÝ[ �R[aBDg5�(ERBDQ×þÖds[Ö]-� � H	Q×ERdA�ãENdA�ãþÖERH��R[ÖdeC'H�QÖQÔChF"IZC'PNIDPRQ4��[ÖdsO$þÖENHC�N[aH��_BDdLPRQ�QÖHhCTþaBÝdsg ChF"g
�-HÞH*gRC*deMeHhM
BÝgqþad0�8qgNH*þaQ&�-"KENHh[ÖHÕF"[aHKþ �;d¶MeBJ$�H*[aH*gqþ;C'dsgRMeBÝþÖBDdLgRQ�dLgB�,ENHhgB�8qgNH*þ�þÖ[9F"gGQ×BÝþÖBDdLgRQÜF"[aH,H*gRF	�NIÝH�M�þÖd0�G[ÖHk}\0�BÝ[9Quþ�W
þÖENHh[ÖH,BZQ-9;1'3%=87��mCF7�5kgVZfC6[U7�CV9B99WsþÖERH?Quþ9F"gRMRF"[9M�gNdLþÖBDdLgC��ds[ �8qgRH'þaQhW��,ENHh[ÖHKþaENH#�R[aBDg5��ENBZQuþadL[a]�BDgÞþÖENHKþad	7LHhgRQBZQ
þaF	7LH*g+BÝgqþÖd�FLChC'dLPRgsþG�_feHhC'dsgRMÍWqþÖERH*[aHÕBZQ;F?�yHhF�7sH*[ÜC*dLgRMNBwþaBÝdsg(C*FLIÝIDHhM��C65 	�CF7�5kgVZjCB[U7�CV969TW��,ENBZC9E=B%�LgNds[ÖH�Q�þaENH
þÖd-7LH*g /�ENBZQ×þÖdL[aBDHhQÜFLgRM=BZQyOÞdL[aH?IDBJ7sH?þaENH�Quþ9F"gRMNFL[aM F�H'þÖ[aB-gNH'þ<�R[aBÝg���C'dsgRMeBÝþÖBDdLgV�Nfqþa[Ödsg5��H*gRF	�NIÝH�MegNH�QÖQyF"I%�yF^]eQ
BÝOC�NIDBDHhQ#�yHhF	7	H*gRF	�NIÝH�MegNH�QÖQhW��NPeþ�gNdLþ?C'dsg3�sH*[9Q×HhIÝ]-�3"KERH0�N[ÖH�C'BZQ×H�MeH��RgNBÝþÖBDdLgRQ?F"[aH4�sBJ�sH*g@�GHhIÝdA�0�

F:qgRH'þaQ;�,BwþaE\þaENH�Q×þÖ[adLg5�+H*gRF	�NIÝH�MegNH�QÖQÕC'dLgGMeBwþaBÝdsg ��dL[4�8qgRH'þ?þa[aFLgRQÖBwþaBÝdsgRQ#�ÆFLBwþaE���PNIDIÝ]\QÖBÝO�PNIZFXþÖH�þÖENH?�GH /
ERF��_BÝdsPN[,d���þaENH��N[adeC'HhQaQÖHhQ�MeH��RgNH�M�BÝg�þaENH_�N[adeC'H�QÖQ,ChF"IZC'PNIDPRQ,þaERFXþ4�;H�C*dLgRQÖBZMeH*[�ERH*[aH*BDg4W5�NPeþÕþÖENHh]6FL[ÖH�gRd"þ
�;HhIÝI�_Q×þÖ[aPRC'þÖPN[aHhM¶QÖ]eQuþaH*O	Q&��FTqgNH*þaQ*�,BwþaE�þaENH<�;H�F�7ÔH*gGF��NIDHhMegRHhQaQ�C*dLgRMNBwþaBÝdsg4W^ENdA�;H&�LHh[hW�F"[aHc�yH*IDI�eQuþa[ÖPRC'þÖPN[aHhM
F"gRM ��dL[aO FLg6dA�sH*[9F��5�R[Öd��eBDOÞF"þÖBDdLg	d	��þÖERH0�8qgNH*þaQ<�,BÝþÖE�þaENH¶Quþa[Ödsg5��H*gRF	�NIÝH�MegNH�QÖQ,C*dLgRMeBÝþÖBDdLgI�

ý �8_gNH'þ,F"I%�KF^]_Q;MeH��-H*gGMNQKdLg+FLg+Hhg3�_BD[ÖdsgNOÞH*gqþ;d	��F��sH*gqþyC*dLgRQ×þaFLgsþKMeH!�GgNBwþaBÝdsgRQ&�01?H*gRC*HLW8��[adLO
gNdA� dsg4W
�;H2�5�ÚF"gÚF"[R�NBÝþÖ[9F"[a] QÖPRC9EÚHhg3�_BD[ÖdsgNOÞH*gqþhWÅMeH!�RgRBÝg5�7þÖENH=�NIZFLC'H�Q*WÅþÖ[9F"gGQ×BÝþÖBDdLgRQ�F"gRMD�G[ÖBDg5�sQ�d��,þaENH(QN�GH�C'BJ�GC
�8qgRH'þ�F"[aBDQÖBDg5����[ÖdsO�BwþG�

+-,>²/.k°10 "KERH7Q×H*þ='32<�4��+c}lN ~���J���J �p�F�;� C*dLgqþaFLBÝgGQ=F"IDI?F��sH*gqþ+C'dsgRQ×þaF"gqþ9QÞþÖd-�LH'þaENH*[ �,BwþaE F"IDI?F��sH*gqþaQ+F"gRM
Q×P��8_F	�LH*gqþ9QÜþaERFXþ�deChC'PN[KdLg6þaENH�[ÖB%�LEqþ�qERFLgRM+QÖBDMNH�d���FLg_]+MeH!�GgNBÝg��	HhÿqPRFXþaBÝdsg=�,BÝþÖERBÝg6þÖERH�H*g8�_BÝ[adLgNOÞHhgsþG�

Ý à8² �30 �7���4ß��30¬� �sH*[a] �8qgNH*þÔþÖ[9F"gRQÖBwþaBÝdsg��ÕBDQ�F=�RF"BD[�d��;þÖENH���ds[ÖOÛG>'I)G+�JN'w�UnF�6MTW1�,ENHh[ÖHC'I)G++FLgRM 'w�Unp�ÕFL[ÖH
Q×H*þaQyd��(�NIZFLC'H�Q*W��,ERBDC9E�F"[aH�ChF"IDIÝH�M	þaENH � 3%CF��dL[ � =A9;149VCF1yd������ � H�MeH*gRd"þÖH0'*)&+¶FLIDQÖd��q]='I)G+3�>���KF"gRM@'w�UnF���_]
'©�Unp�!�>�����

"KENH*g4W��R[9Quþ�d	��FLIÝI�WRF	QÖH'þ@2L)p��Á�n-� �L�Kd��T�N[aH*IDBÝOÞBDgRF"[a]2�8_gNH'þ,þa[aFLgRQÖBwþaBÝdsgRQ<��dL[ÕF"g_]��r '32<�1�!+¶BZQ#�LB%�LHhg8FLQ
MeH!�GgNHhM?�GHhIÝdA�0��"KERH6587L'9A_QÖ]_O_�-dLI_Q×B%�LgNBJ�RH�Q�IDF	�GHhIÝIDBÝg��sQÅþÖERF"þÜF"[aHyFsQÖQÖdeC'BZFXþaHhM��,BÝþÖEÞQÖdLOÞH<�8qgNH*þ�þÖ[9F"gRQÖBwþaBÝdsgRQ

�



dL[,F"[9C*Q<�,BÝþÖERBÝg��8_gNH'þ,þa[aFLgRQ×BÝþÖBDdLgGQ��
2L)u�kÁ�n3�4v � '�� N�����~uv � ' � JV~�' ��� 7Ltv��
2L)u�kÁ�n3�>'��?P��iN�����~G'���P � JV~�' ��� J���~�'��?P � JV~AP ��� �
2L)u�kÁ�n3�>'�� P�� N ��� ~G'�� P � JF~G' 7L I4JBP 7L [ � � �
2L)u�kÁ�n3�>'������ N ��� ~G'���� � JF~G' � � 7L ��� �
2L)u�kÁ�n3�4¨4� N ��� ~u¨ � JV~�' � � � W5�sBJ�sH*g(þÖERF"þ-¨��N '

� ERFXþ�BDQÅIDH!�ÁþÅBZQ�þÖd,þ9F�7LHc�GdqQÖQÖBJ�RIÝHyQ×]_gRC9EN[adLgRBDQaFXþaBÝdsg�BDgqþÖd?FsC*C*dLPNgqþ&�G"KERFXþ�BDQ�MedsgNH �_]�þÖENHc��dLIDIÝdA�,BDg5�?MeH��RgNBÝþÖBDdLg
d��ÅþÖENH�dA�sH*[9F"IDI�QÖH'þ 2L)p��Á�n¶d��*��qgNH*þ,þÖ[9F"gRQÖBwþaBÝdsgRQp}
2 )u��Á�n�N
	��������� ����� 2L)p��Á�n	� � ��� � ��� '*)&+ S � 'I)G+ V JR'©�Unp� S � 'w�UnF� V � 7LbG ��J �FM	�

G '*)&+ S JR'©�Unp� S M 7L ��rC2L)p��Á�n3� �L����dL[�QÖdLOÞH �dr@'32<�1�!+¶F"gGM
G '*)&+ V JR'©�Unp� V M 7L ��rC2L)p��Á�n3��������ds[�Q×dsO�H8�mr ' 2<�1�!+sW
�,ENH*[aH-�?BZQKþÖERH¶C9ERF"gNgRH*IÍdLg@�,ENBZC9Ed�=F"gRM �	deChC'PN[ � �

ª�F"þÖH*[ydLg �;H �,BÝIDI�PRQÖH?þaENH;�ÆFsCTþyþÖERF"þKFLIÝI �8_gNH'þyþÖ[9F"gRQÖBÝþÖBDdLgRQ;ERF��LHÕH*BÝþÖENHh[KdLgNH4�NIDFsC'HÕdL[KFXþKO�dqQuþyþ �yd_�NIZFLC*HhQ
BÝg(þÖERH*BD[H�N[aH�=F"gRM=�GdqQuþ�_QÖH'þ9Q���Kmg(þÖENH��G[aQ×þ�C*FLQÖH��;H�MeHhgNd"þaH�þÖENH�Q×H��NIZFLC*HhQ<�_]���)G+8�¸���KF"gGM ���UnF�!�>���TW5�,ERH*[aHY�
BDQyþaENH�þÖ[9F"gRQÖBÝþÖBDdLg �eBDg+þaENH¶QÖHhC'dsgRM+ChFLQÖH��;H�MeHhgNd"þaHÕþaENHhQÖH��NIZFLC'H�Q �q] ��)&+ � �¸���KFLgRM ���Unp� � �¸���'W�� N e J �eW��,ENHh[ÖH
þÖENH=QN�-HhC'BJ�GC	FsQÖQÖdeC'BZFXþÖBDdLg �GH*þ �;HhH*gØBDgRMeH!�eH�Q¶F"gRMX�NIZFLC*HhQ�Med_H�QÔgNd"þ¶O	FXþÖþÖHh[�FLQÔIDdLg5�\FsQ��GdLþÖE ��)G+ � �>���ÔF"gRM
���Unp� � �>����F"[aHÞBÝg�þaENH2�N[aH�\dL[0�-dsQ×þaQÖH'þ¶d	�;þaENH+QaF"OÞH�þÖ[9F"gRQÖBÝþÖBDdLgØIDF	�GHhIÝIDHhMX�,BÝþÖE|�7dL[ � � ý IZQÖdRWV�yH=Q×PRO P5�
�,ERFXþ,IZF��-H*IZQ�F"[aH�PRQ×H�MÜ}

� vs} 6 g=��qgNH*þ,þÖ[9F"gRQÖBwþaBÝdsgRQyþÖEGFXþ?C'ds[Ö[aHhQN�-dLgRMÞþad=FLC'þÖBDdLg@�N[ÖH��5�eHhQ&�
� I¸�^[u} 6 g+FL[aChQ�IDHhFLMNBÝg5�¶þÖd_�RIDFsC'HhQÜBÝg+þÖENH4�GdqQuþ9Q×H*þaQ;d��V�8_gNH'þ;þÖ[9F"gRQÖBÝþÖBDdLgRQ�þÖERF"þc��dL[R7��GH*þ �;HhH*g+C*dLgRC*PN[Ö[aH*gqþ
C'dsOC�GdsgNH*gqþaQ&�

� G �)J �FMV} 6 g=��sþÖ[9F"gGQ×BÝþÖBDdLgRQyþaERFXþ?C*dL[a[ÖH�Q��-dLgGM	þÖd	QÖ]_gRC9EN[adLgNBZQÖF"þÖBDdLgRQ
� ���U} 6 g=�8_gNH'þ,þa[aFLgRQÖBwþaBÝdsgRQyþÖERF"þ?C'ds[Ö[aHhQN�GdsgRMÞþad	[ÖH�Quþa[ÖBZCTþaBÝdsgRQ��

6 gNH�OÞBJ�sEqþ�þaF	7LH�gNdLþÖH¶d	�ÅþaENH��ÆFsCTþ,þÖEGFXþÕF	�LH*gqþ9Q,d���þÖERH0��dL[aO '�� ' �,BÝIDI�IDHhFsM+þad2�8_gNH'þ�þa[aFLgRQÖBwþaBÝdsgRQ#�,ENdqQ×H
dLPeþR�LdsBÝg5��HhM5�LHÔBDQ�IDF	�GHhIÝIDHhM=�,BwþaE��GdLþÖE�I�F"gGM([G�

�K¼�58E � ZjC�æ\¾;Kmg20�BJ�sPN[ÖH e �yH=MeH&�NBDC'þ¶þÖERHB�8qgNH*þ�FLQaQÖd_C*BDF"þÖH�M
�,BÝþÖEÚFLgØF	�LHhgsþ¶C*dLgRQ×þaFLgsþ�MNH!�RgNBÝþÖBDdLgØd	�yþaENH
��dL[aO�¨��N�� � �w�J��� � � �w� ¨ � �������

Ý ß���°0�30 ý 1T= 	\CF7\BZQ,F�Q×þÖ[aBDg5�_��[adLO�þÖENH¶QÖH'þ��4�����Á � ~hI'J×[ � � , WRFsQÖQÖPNOÞBÝg��Ö����kÁ),~hI'J×[ � N .���ª�H'þ 2Ü�UÇÖ}lN
~ �¦J �p�F�;� �GH�þÖERH�QÖH'þ�d���þad	7LHhgRQ&� � H�MeHhgNd"þaH�þaENH�H*OC�eþu]6þÖd-7LH*g�WRþaERFXþÔBDQhWGþÖENH�H*OC�eþu]\Q×þÖ[aBÝg�� �_]"!&�L"Åd	7LHhgRQ
C*FL[Ö[a] ENBZQuþadL[a] BDg���dL[aO	FXþÖBDdLg �,BÝþÖEðþaENH*O BÝgàþaENH7QÖH*gRQÖH�þÖERF"þ	þÖENHh] 7sH*H&� þa[aFsC 7Úd��ÔBDg �,ENBDC9E C*dLgRC*PN[Ö[aH*gqþ
þÖEN[aHhFsMNQ�F"gGM7BDgD�,ENBDC9EØQaC'd	�-HhQ��,BÝþÖEØ[aHhQN�GH�CTþ�þad6[aHhQ×þÖ[aBZCTþÖBDdLgGQ?þaENH*]�F"[aH	�V"KENBZQÔBDg���dL[aO	FXþÖBDdLgØC*FLg�þÖENHhgX�-H
PRQÖHhM(þÖd2�sPRF"[9F"gqþaH*H�þÖERF"þ?F"g_]2�G[ÖBDg5�	d���F	QÖ]_gRC9EN[adLgNBZQÖF"þÖBDdLg(þÖ[9F"gRQÖBÝþÖBDdLgO�ÆF3�ydLgNID](PGQ×H�QKþÖd-7LH*gGQKþÖERF"þH�GHhIÝdsg5�
þÖd\C*dLgRC*PN[Ö[aH*gqþ�þaEN[ÖH�FLMNQ�F"gRM �E� �ÔþÖERH+C9ERF"gRgNH*I�dsgD�,ENBDC9EØþaENH+QÖ]_gRC9EN[adLgNBZQÖF"þÖBDdLg�deC*C'PR[aQÔBZQ¶HhBwþaENH*[_��[ÖHhH	dL[
[ÖH�Quþa[ÖBZCTþaHhMX�,BÝþÖENBDgØþÖENH(QÖFLO�H=QaC'd-�GH-�ÅA8ds[ÖHhdA�LHh[hWÍF"g_]
�R[ÖBDg5�8d	�KF �R[ÖH��5�7þa[aFLgRQ×BÝþÖBDdLgD�,BÝþÖEÚF��_BZQ×B%�NIDH=IDF	�GHhI
C*FLgX�-H2�sPRF"[9F"gqþÖHhHhM þÖd8gRd"þ�PRQÖH+FLgq]7þÖd-7LH*g�þaERFXþ�BDQ0�,BÝþÖERBÝg F8QaC'd-�GH �,ENH*[aHÞþÖENH+PNgRMeHh[ÖID]_BÝg5� C9ERF"gNgRH*I�BZQ
[ÖH�Quþa[ÖBZCTþaHhM1�

�



�

��� ��� èmè ��� ��� � é�� � é

�	� �

�

è ��� ��� � é�� �

�	� ��� �

��� �

v ~

� �

� �

v ~



��¾q}Ö~u} 
������� ���
����� Ò��_Ò

�O².à � ����� 0 ý E�583
	U:<7�� ��PRQÖPRFLIÝID]=MeH*gRd"þÖH�M �_]�Ð �;d���F?��qgNH*þKBZQKF�OÞF	�5�NBDg5�?��[ÖdsO þÖENH��NIZFLC*HhQKd	�4þÖENH�gRH'þ
þÖd�þÖERH¶Q×H*þKd	��FLIÝIL�GgNBwþaH�O�PNIÝþÖBZQÖH'þaQ�d���þad	7sH*gRQ&��� �sH*[a]	OÞFL[N7_BDg5��O�PRQ×þ#�GH�7¦=87)��CVE � 1'@=BDg6þÖENH�QÖH*gRQÖH�þÖERF"þ?FXþ
IÝH�FLQ×þ,dLgNHÔd���þÖERH�O�PNIÝþÖB�_QÖH'þ9QKBÝg�BÝþaQ,[9F"g5�sHÕO�PRQ×þ<�-H�gNdsg8qHhO��Nþu]	�

� �¸à ����� 0 ý QÞH����NIDFLBÝgRHhMðFXþ	þaENH �GH&�LBDgNgNBDg5� d��ÕþÖENBZQ=QÖHhC'þÖBDdLg4W �yH8MeH!�GgNH�þ �;d MeBJ$�H*[aH*gqþ+C'dsgRMeBÝþÖBDdLgRQ	ERdA�
þÖ[9F"gRQÖBÝþÖBDdLgRQKC*FLg��GH�HhgRF��NIDHhM ��dL[�F��sBJ�sH*g6OÞFL[N7_BDg5��BÝg�dLPR[#�8qgNH*þaQp}
� ý �8_gNH'þ?þÖ[9F"gRQÖBwþaBÝdsg8BDQÕC*FLIÝIDHhMS��CB5�	UZ`@^CF7�5kgVZfC6[���dL[ÕFC�sBJ�sH*g8O	F"[R7_BÝg���BJ�þÖERH*[aH�F"[aHÔþÖd-7LH*gGQ#�N[aHhQÖH*gqþ�dLg
F"IDIÍBÝþaQ,BDg5�NPeþH�RIDFsC'HhQhWAÎuPRQ×þ�IÝB%7LH�BDg�gNdL[aO	F"I1F�H'þa[ÖBÍgRH'þaQ&�

� ý �8_gNH'þ�þa[aFLgRQÖBwþaBÝdsg(BZQ�9;1436=87��\Z`@HCF7�5kgVZfC6[6BJ�Bwþ�BZQ#�yHhF	7qID]=HhgRF��NIDHhM8FLgRMÍWRF"þ,þÖENH¶QaF"OÞHÔþaBÝOÞHLWRþÖENH�FLMNMeB /
þÖBDdLgGF"I4C'dsgRMeBÝþÖBDdLgRQKH����NIDFLBÝgRHhM=�GHhIÝdA�êENdLIZM1�

ý Q �;HÞF"[aH�MNHhF"IDBDg5� �,BÝþÖEØC'dsIÝdsPN[ÖH�M F�H'þa[ÖB�gNH*þaQ �,ENdsQÖH¶þad	7sH*gRQ�C*FLg C9ERFLg5�LH�þÖENHhBÝ[�C'dsIÝdsPN[�W��yH�gNHhHhM\þÖd
�NPeþÞQ×dsO�H(O	FLC9ENBDgNH*[a]�BÝg �RIDFsC'H	þad7H!���N[aHhQaQ�þaENBZQ�MeBZQaC'B%�NIÝBDgNH ��dL[aOÞFLIÝID]¦} � H(MNH*gNdLþÖH �_]O'*)&+8�¸��� �¹Ð þaENH
�ÆFLC'þ�þÖERF"þ¶HhFLC9EX�NIZFLC*H � BDg�þÖENHB�R[ÖH�Q×H*þÔd	�,��BZQ�Q×PRC9E�þaERFXþ�ÐD� �L���N#~'�ä� � ��A8ds[ÖHhdA�LHh[hW-B��#'*)&+8�¸���!�OÐ�WÍþaENH*g
F � 36C6XB=U7�[8:<1':>=87 d	�i�,BDQ�FB��PRgRCTþaBÝdsg ��[adLO$Q×H*þaQ?þÖd+O�PNIÝþÖBZQ×H*þaQhWGPRQÖPRFLIÝID]8MeH*gNdLþÖH�M �_] � �^W-þÖERF"þ�FLQaQÖd_C*BDF"þÖH�Q�F"g
H*IDH*OÞH*gqþ,d�� ÐD� � � �,BÝþÖE�H&�LH*[a]8�dr 'I)G+8�¸�����

"KENH*g4Wc�LB%�LH*gðF�O	F"[R7qBDg5�SÐ W;F7þa[aFLgRQÖBwþaBÝdsg?��F"gRMðFX�N[aHhC'dsgRMeBÝþÖBDdLg$�"�(d��Y�TWi��BZQB�yHhF�7_ID] H*gRF	�NIDHhMàB��
'I)G+8�¸���"�ÆÐ�W[aH��sFL[aMNIÝH�QÖQ�d���þÖENH\C9ERdLBZC'H�d���BÝg5�RPeþ	þÖd-7LH*gGQC�LB%�LH*g �_] �"��� KM�Ö� 'I)G+��¸���p�,N e F"gGM���BDQÞgRd"þ
IDF	�GHhIÝIDHhM2�,BwþaE+Q×dsOÞH��-WLþaERFXþyBDQhW\�BZQÜgRd"þyF��qBZQÖBJ�NIDH;�R[ÖH��5��þa[aFLgRQÖBwþaBÝdsg4W"þaENH*g��BZQyQuþa[Ödsg5�LID]�HhgRF��NIDHhM	þÖd_dRWqF"IZQ×d
[ÖH&�sFL[aMeIDHhQaQyd��þaENH�C9ENdsBDC*H�d���BDg5�NPeþÕþÖd	7sH*gRQH�LB%�LH*g��_] �"�A�WKM��� '*)&+8�¸���p�.N e F"gRM��,BZQ IZF��-H*IDIDHhM��,BÝþÖE\QÖdLOÞH§�-W
þÖENHhg���BDQ;Quþa[Ödsg5�LID]�HhgRF��NIDHhMÞBJ�ÃÐD� ��)G+8�¸�����ÜMed_HhQgRd"þ;C*dLgqþaFLBÝgÞþaENH�PNgRMNH*[aIÝ]_BDg5��C9ERFLgNgNH*IRd��Ã�-W"þÖEGFXþ;BZQhW\��O�PRQ×þ
gNd"þ �-H�BDg	F�QÖC*d	�-H,BÝgB�,ENBZC9E�þÖERF"þ;C9ERFLgNgNH*IRBDQ[aHhQ×þÖ[aBZCTþÖH�M1��KM�i� '*)&+��>���F��N �ÕþÖERH*g���BDQ;Quþa[Ödsg5�LID]¶H*gGF��NIDHhM�BJ�-þaENH
C'dsgRMeBÝþÖBDdLg�H!���NIZF"BDgNH�M�FXþ�þaENHÜHhgRMÔd��eþaENBZQI�RFL[aF	�L[9F��NE�BZQÍþÖ[aPNH-� ý Q�FH�R[ÖHhIÝBDOÞBÝgRFL[Ö]sW!�yH�[ÖH�C*FLIÝILþÖERF"þe� 'I)G+3�>���F��N �
OÞHhF"gGQ�þÖEGFXþ§��O�PRQuþ?�GH(IDF	�GHhIÝIDHhMO�,BÝþÖE�G ��J �pMTW*��dL[�QÖdLOÞH ��� ý Q�F"gRd"þÖERH*[��N[aH*IDBDO�BDgRFL[Ö]sW�BJ� �?rA2Ü�UÇRW�þaENH*g
�;H	MeHhgNd"þaHC�q] �6�������Á þaENH	Q×P5�GQuþa[ÖBDg5��d����8þÖEGFXþ¶[aHhQÖPNIwþ9Q ��[ÖdsO MeHhIÝH*þÖBDg5�8F"IDId_ChC'PN[a[aH*gRC*HhQ�d��KIÝH*þ×þaH*[9QÔBÝg
��)��ÁT� ý QÜQ×þÖBDIÝIRFLgNd"þaENH*[c�N[ÖHhIÝBDOÞBÝgGF"[a]LWXBJ� �Yr��)��ÁWXþaENH*g�Ð���Ê �W)&+8Ï � � �5��BZQ !�BJ���,Med_HhQgRd"þ�deC*C*PN[�BDg ��F"gGMÍW
d"þaENH*[R�,BDQÖHLW"þÖENH�IDdLg��LHhQ×þ �N[aH!�5� � o d	� �	QÖdÔþÖERF"þ � o N � o o	# � ��dL[ÜQÖdLOÞH � o o �-"KENH?C*dLgRMNBwþaBÝdsgÞþÖERF"þÜBDQ�þÖd¶ERdLIZMÞBÝg
þÖENH�ChFLQÖHÕd	�,� '*)&+��>���F�\N �eWeQ×þaF"þÖHhQyþaERFXþ0��B �9�"�	� ��)G+ � �¸���N���������Á��N !hW.�KN e JR�eW8�,ENBDIDH3� ��� �W)&+ S �>����� �s ����Á��N
�"�A� ��)&+ V �¸���N� ����)��Á FLgRM ��BDB ��Ð��kÊ ��)G+AÏ � � �"�A� ��)&+ S �¸���N����NOÐ���Ê �W)&+8Ï � � � ��� �W)&+ V �>�������!�IFF"[Öþ��ÆB ��OÞH�F"gRQÕþÖEGFXþ
þÖENH�þÖd-7LHhgRQ,þaERFXþ��RF"[ÖþÖBZC'B%�RF"þÖH�O�PRQ×þ �-H*IDdLg5�+þÖd6MeB�$�H*[aH*gqþ�C'dsgRC'PN[a[aH*gqþ�þÖER[ÖH�FLMNQ��W�GF"[Öþ���BDB �?OÞH�F"gRQ?þÖERF"þÕþaENH
þÖd-7LH*gGQÜO�PRQuþ#�-HÕBDg(þÖENHÔQÖFLOÞH�QaC'd-�GH �,BwþaE([aHhQN�-HhCTþyþÖd��A�8Kmg(þÖENH �N[adqd	��d��("KENH*ds[ÖHhO�
_�-H*IDdA� �yH;�,BDIÝIÍgNHhHhM
þÖdÞ[aH!��H*[KþadÞþÖENBZQ,C'dsgRMeBÝþÖBDdLg8F��qF"BDg4WeF"gRM(þaENH*[aH��;H��,BDIÝI�MNH*gNdLþÖH�BÝþH�q]^I¦ÌUÁ��A� � ��� �W)&+ S �¸�����VJ�� ��� �W)&+ V �>�����VJ ���!�

�



ª4H'þ-� �-H�Quþa[Ödsg5�LID]�H*gRF	�NIÝH�M2��ds[sÐ FLgRM=IDH'þ�"�;�GH�F?�N[aHhC'dsgRMeBÝþÖBDdLg�� �A��"KENH*g�F ½ 3;:<7��	BDQKF�þÖ[aBJ�NIDHÔd��4þaENH
��dL[aO G¸ÐSJ���J�Ð o MTWNPGQ×PRFLIÝID]2�,[aBwþÖþÖHhg�FsQ,Ð �� L Ð o W��,ENH*[aH
� Ð BZQKþÖENHÖ9F=U_.3%XBCWE�583
	U:<7��LW
� ��BZQyþÖENH�Zf5\gBCVZFLgRM
� Ð o BDQyþaENH�1D5834��CV1,E�583
	U:<7��+d���þÖENH��R[aBDg5���

"KENH?IZF��-H*I�F"gGM�þÖENH?þaF"[R�LH*þÜO	F"[R7_BÝg5��F"[aH?MeH*[aB%�LHhM���[adLO�þaENHÕQÖdLPN[9C'H,O	FL[N7_BDg5��F"gGMÞþÖENH�C9ENdLBZC'H?d��ÍþÖERH �"�	�� �/
��PNgRC'þÖBDdLg4WNFsQÜH��8�RIDFLBÝgNH�M2�-H*IDdA�0�eJ;]z¡��¤Ê8FLgRMH¡��¤Ê��yH?[aHhQN�GH�CTþaBJ�sH*ID]=MeH*gNdLþÖHÕþÖENHÔBDgRC'IDPRQÖBÝdsg+d	��Ê(BDg6dL[
þÖENH�H��NC'IDPRQ×BDdLg6d��wÊ���[ÖdsO F�O�PRIwþaBDQÖH'þ�¡ �

� F�[aHhMNBDC'þaF��RIÝ]sWNþÖERH��R[aBÝg��+IDHhF��LH�Q#�NIZFLC*HhQ�dsPeþaQÖBZMeH¶þaENH_�N[aH�8F"gRM��-dsQ×þaQÖH'þ9Q?d	�i�,PNgRF�$-H�CTþÖH�MÍWÍQ×dzÐ o � �L�eN
ÐD� � ����ds[,HhFsC9E��S�r 'I)G+8�¸��� � 'w�UnF�&�¸�����

� 0N[adLO �NIZFLC*HhQ�BDg=þaENH;�R[ÖH�Q×H*þÜd��Ã�TWsþÖENH?þÖd-7LH*g=QN�-HhC'BJ�RH�M2�_]�þaENH � ���� �/3��PNgRC'þÖBDdLg+BZQ�[aH*OÞdA�sHhMÍWqQ×d�Ð o � � �iN
ÐD� � ���4� �A� � ����ds[,HhFsC9E��dr�'I)G+��¸���!�

� "KENH6IDF	�GHhI,d���þaENH@�R[aBÝg5��BZQ��ØB��ÕþÖERF"þÞBZQÖ� � Q�IZF��-H*I�FLgRM'� B��Y��BZQ�IDF	�GHhIÝIDHhM �,BwþaE�G ��J �pMTW:��dL[	QÖdLOÞH �A�
6 þÖERH*[R�,BDQÖHLW_þaENHÔIDF	�GHhI4BDQ ! � "KENH¶C'dsgqþÖH!�_þ#�,BDIÝI4FLIJ�KF^]eQyMNBDQ×þÖBDg5�LPRBDQÖE+þaENBZQ !<��[adLO þaENH !?MeHhgNd"þaBÝg���þaENH
H*OC�eþu]6Quþa[ÖBDg5�W�

� 6 g@�NIDFsC'H�QyþÖERF"þH�GHhIÝdsg5��þÖdÞþÖERH0�GdqQuþ9Q×H*þKd	�w�TW)Ð o BZQ�QN�GH�C'BJ�RHhM�FLQ ��dsIÝIDdA��Qp}
/BKM����BZQ�gNd"þIZF��-H*IDIÝH�M_�,BÝþÖE ���ÜdL[-G ��J �FMTW���dL[Q×dsOÞH �XW"FLgRM�B��-gNdLgNHKd	�NþÖENH�FL[aChQ�IDHhFsMeBDg5�?þad�þÖENH<�NIZFLC*H-�ÆQ �
BDg 'w�Unp�!�¸����BZQ�IDF	�GHhIÝIDHhM �,BwþaE I,ds[�[�WH�E�,ERBDC9EàOÞHhF"gGQ�þaERFXþ�� '©�Unp�!�>���F�sN e ��þÖERH*g{Ð o � ���UnF�&�¸������N
ÐD� ���UnF�!�>������� �"�	� ��)G+8�¸�����!�
/BKM�e�?BZQÔIDF	�GHhIÝIDHhMX�,BÝþÖE'���XWL��ds[¶Q×dsOÞH��"W �E�,ENBZC9EØO�H�F"gRQÕþaERFXþH� '©�Unp�!�>���F�ÃN e �ÕþaENH*gSÐ o � ���Unp�!�¸���N�YN

ÐD� ���UnF�!�>������� �"�	� ��)G+8�¸����� # �A�
/BKM� �;BZQKIZF��-H*IDIÝH�M=�,BÝþÖE2G ��J �FM'W���dL[�QÖdLOÞH-�XWI� �,ENBZC9E6OÞH�F"gRQyþaERFXþ e�Õ � 'w�Unp�!�¸���F� Õ �-�TW_þaENH*gÃ}

 KM�	� '©�Unp���>���F�\N �eW_þaENH*g�Ð o � ���Unp� � �>������N�ÐD� ���Unp� � �¸���N���4� ��� �W)&+ � �>�����'W)� N e J ���
 KM�	� '©�Unp���>���F�\N e W_þaENH*g�Ð o � ���Unp���¸���N��N¬ÐD� ���Unp�!�¸�����	�4� �A� �W)&+ S �>������� �"�	� ��)G+ V �¸���N�TW/BKM�;þÖENHÞF"[9C*QÕIÝH�FLMeBDg5�(þÖd ���Unp� � �¸����F"[aH�IZF��-H*IDIÝH�M �,BÝþÖE �k�ÖW¦�-N e JR�=FLgRM ����r?~�I4JÖ[ � W(� �,ENBZC9E OÞHhFLgRQ

þaERFXþm� '©�Unp�!�>���F� Õ ��F"gRM�~ � S J�� V � N«~�I4JÖ[ � �þaENH*g�}
 KM�	� '©�Unp���>���F�\N �eW_þaENH*g�Ð�o>� ���Unp� � �>������N�ÐD� ���Unp� � �¸���N���4� ��� �W)&+8�¸���N� # ���×W�� N e JR���
 KM�	� '©�Unp���>���F�\N e W_þaENH*g�Ð o � ���Unp���¸���N��N¬ÐD� ���Unp�!�¸�����	�4� �A� �W)&+8�¸���N� # � S �4� �A� �W)&+��¸���N� # � V �

"KENH BDgqþÖPNBÝþÖBDdLg �GHhENBDgRM ��qgNH*þ=�R[aBDg5�sQ(BDQ(þad [aH��N[aHhQÖH*gqþ=�,EGFXþ8C'dLPRIDM �GHh[ÖERF	�RQ=�GHØC*FLIÝIDHhM F 7_BÝgGM3d��
Q×P��8_F"þÖdLOÞBZC@�GHhERF��_BÝdsPN[hW�þaERFXþ(BDQhW �-H*ERF��_BDdLPN[	dsgNH8IÝH&�LHhIH�GHhIÝdA� þÖERH8d	�-H*[9FXþÖBDdLgGF"IKþÖ[9F"gGQ×BÝþÖBDdLg QÖH*O	F"gqþÖBZC*Q&�
f8�-HhC'BJ�GChF"IDIÝ]sWÅgNH*þ�O	FL[N7_BDg5�sQ�C'dL[a[aHhQN�GdsgRM�þÖdØQ×P��8_F"þÖdLOÞBZC=Q×þaFXþaHhQ�F"gRM gNH'þ��R[aBÝg��sQ�þad�QÖP5�8eFXþadLOÞBDC+QuþaH��RQhW
�,ENH*[aH�þaENH*[aHKF"[aH �N[9F"gRC9ENH�QÅMNPNHÜþad�QÖPNOÞO	FXþaBÝdsg4W���ds[N7eQ�MePNH;þÖd �RF"[9F"IDIDH*IsC*dLOC�-dsQÖBwþaBÝdsg4W��RFLC 78�KF"[9M�ÎuPRO��GQMePNH
þÖd�F��sH*gqþC'dLgGQuþ9F"gqþaQ�F"gGM�QÖdÔdLgV��"KENH<�-H*ERF��_BDdLPN[ChF"g��GHK[aH��sFL[aMNHhM�FsQ�Q×P5��_FXþadLOÞBZCyQÖBDgRC'HKBDg?�sH*gNHh[aFLI_QÖH��sH*[9F"I
�R[aBÝg5�qQ�d	�ÍþÖENH�H��sH*gqþÖPRFLI��8_gNH'þKF"[aH?[aHhÿqPNBD[ÖH�M�þÖd�[ÖH&�N[ÖH�Q×HhgqþÜdLgNHÔf 6 f�þa[aFLgRQ×BÝþÖBDdLgI� � ERF"þyBZQ;C*[ÖPGC'BZF"I5��ds[;PGQÜBZQ
þÖERF"þ#�8qgNH*þ#�R[aBÝg5�qQKC'dLBDgRC*BDMeH��,BÝþÖE6þÖERH¶Quþ9F"gRMNFL[aM=þÖ[9F"gRQÖBÝþÖBDdLg�Q×HhOÞFLgqþÖBZC*QKBDg+þaENH¶Q×HhgRQÖHÕþaERFXþH�-d"þaE=�sH*gNHh[aF"þÖH
þÖENH8QaF"OÞH�d	�RQÖH*[R�XF��NIDH=þa[aFsC'H�QÞP5� þadX�R[ÖBDg5�qQ�IZF��-H*IDIDHhM �,BwþaE !G� "KENHhdL[aH*O�
ØQ×þaFXþaHhQ�þaERFXþC��dL[aO	F"IDIÝ]-� ý Q=F
�N[aH*IDBÝOÞBDgRF"[a]LWG�LB%�LHhg�F"g_]�F��sH*gqþ:'ÞW^IDH'þ �TÁÜ�'� � �GH;þÖENHKO	F"[R7_BÝg��,þÖERF"þOÞF	�RQ ��B �*' þÖdÕþÖENH0�ÆQÖBDg5�LIDH'þadLgW��O�PNIÝþÖBZQÖH'þ
C'dsgsþ9F"BDgNBDg5��þaENH�H*OC�eþu]+þÖd-7LH*g�F"gGM �ÆBÝB �,F"IDIÍd"þaENH*[#�RIDFsC'HhQ;�XF	�LHhgsþ9Q�þadÞþÖENH�HhOC�eþu]=O�PRIwþaBDQÖH'þG�RA8dL[aH*dA�sH*[u}
e �#"KENH¶QÖH'þ 2 2L)p�1�!+3� '��yd��#�E�-dsQaQÖBJ�NID]=BDg��RgNBÝþÖH���1'3%587)9B:<1':>=87¤14365\XBC;9Ôd��:'%BZQ<�LB%�LHhg=�_]

2 2L)p�1�!+3� '��iN�~uv S v V �F�p� ��þÖERH*[aHÔFL[ÖH0' � JR' S J �p�F� Q×d�þaERFXþ;' � N '�F"gGM=' � x�
� L ' S x�� L �p�F�F�k�
���#"KENH¶QÖH'þ���2 )u�1�!+8� '��yd��#�E�-dsQaQÖBJ�NID]=BDg��RgNBÝþÖH�� ½ 3;:<7���1'3%5\XBCV9�d��(' BZQ<�LB%�LH*g@�_]

� 2L)u�4��+3�>'��iN«~�� S � V �F�p� ��þÖERH*[aHÔFL[ÖH�Ð � J%Ð S J �F�p� Q×d�þÖEGFXþ	Ð � Nc�TÁÜ�T� � FLgRMzÐ � ��
� L Ð S ���� L �p�F�F�k�
Ý�Þ °�ß�à8°�±��Ãµ�Ä©=83m5U7)@^5p�kCF7)1T'�º�1¸»�Cm9FCF1>9 2 2L)p�1�!+3� '��Ö587¦[�� 2L)p�1�!+3� '��ÖXB=8:<7¦XV:>[kCÖ_ ��� 1D=z1<»)C§36CVE�=8]858ZK= ·
58Z<Z"��� 9K·B36=8E*1<»)CW1'3%5\XBCV9W:<7 2 2L)p�1�!+3� '��§5U7�[H= ·§5UZ<Z ��� 9§587¦[H5UZ<Z !�� 9K·B36=8E*1<»)CW1'3%5\XBCV9W:<7���2 )u�1�!+8� '��F¾

�



ý QKþaENH0�N[adqd	�Åd	�("KENHhdL[aH*O�
�BZQ�Q×dsOÞH��,ERF"þKIDdLg��RW��yH �R[ÖH�Q×Hhgsþ,BÝþ�PNgRMeHh[,Bwþ9Q,dA�,g�Q×P5��qENH�FLMeBDg5�C�GHhIÝdA�0�
� H�Quþa[Ödsg5�LID]�C*dLg8ÎuH�CTþÖPR[ÖH?þÖERF"þ 2 2 )u�1�!+-�>'���FLgRM ��2 )u�1�!+8� '��BDgC�ÆFLC'þyC*dLBDgRC'BZMeH�P5�=þÖd¶þaENH?[aH*OÞdA�XF"IRd��4F"IDI! � Q(��[adLOãþaENHKþÖ[9FLC*HhQ�BDg ��2L)p�1�!+8� '��'W"IDHhF��_BÝg���FLIÝI � � QBDg��RIDFsC'H	��"KERH,[ÖH�FLQÖdLg��,E_]_�yHKgNH��sH*[ÖþÖENHhIÝH�QÖQ*��ds[ÖO�PNIDF"þÖH

"KENH*ds[ÖHhOÅ
\FsQ¶F��-dA�LH	EGFLQÔþad7Med �,BÝþÖE BÝþaQ?�N[adqd	�uWV�,ENHh[ÖH=BÝþ¶þaPN[ÖgGQ¶dLPNþ¶þÖd �-H(C*dLg8�LHhgNBDH*gqþ�þÖd7F	�5�-HhF"I�þÖd
F�C'IZFLQaQ×BZC*FLIÅþaENH*ds[ÖHhO F��-dLPNþ�þa[aFsC'H�Q�FLgRM OÞF^]-qþÖHhQ×þÖBDg5�W�V"KENBDQÔ[aHhQÖPNIÝþ�ENdLIZMNQÔBDgX�sH*gNHh[aFLI�dLgNID]\BJ�ydsgNH	Quþa[ÖB%�RQ
þÖENHÞþa[aFsC'H�QÕPRgRMeH*[�C'dLgGQ×BZMeH*[9FXþaBÝdsg7d	�KFLIÝIIZF��-H*IZQÔþÖEGFXþ�F"[aHÞBÝg8�_BZQ×B%�NIDH	�Ã0Nds[�dLPN[0�RPN[N�-dsQÖHhQ�þaERFXþ¶BZQ�d	�yC'dsPN[9Q×H
BÝ[a[aH*IDH��XF"gqþhWÍFsQ?þaENH=QaFA��H'þu] �R[Öd-�GHh[×þaBÝH�Q��;HÞF"[aH�BDgqþÖHh[ÖH�QuþaHhM BÝg F"[aH�dLgNID]\C'dsgRC'Hh[ÖgNH�M
�,BÝþÖEØFLC'þÖBDdLgRQ�þaERFXþ¶FL[ÖH
�_BDQÖBJ�RIÝH-�

+�à8ß � ����� Ý�Þ °�ß�à8°�± �

"KENH �N[ad_d��Ôd���"KENHhdL[aH*O$
ÚH*OC�NIDdX]_Q	þ �;d O	F"BDg3F"P5�_BDIDBDFL[Ö] þÖd_dLIZQF}#9#9Kf-qIDB%7LH\F��sH*gqþaQ2�,BwþaE3F"g d	�-H*[9FXþadL[
��dL[ÕBÝgqþÖHh[ÖgGF"I�C9ENdLBZC'H�FLgRM�[kC6XB=UE � =A9;:<1':>=8729FCF1>9TW�F=gNdLþÖBDdLg8þaERFXþÔH!$�HhC'þÖB%�LH*ID]�ENH*I%�RQ�F"gRFLIÝ]eQÖBÝg��2�8qgRH'þ;�G[ÖBDg5�sQ&�
"KENH*g\þÖENHh[ÖH�F"[aH0��dLPN[�QuþaH��RQp}ÍfqþÖH&�RQ e þÖd^
=F"[aH�C'dsgRC'Hh[ÖgRHhM��,BÝþÖE
�R[ÖdA�_BDg5�=Q×PGC*C'H�QÖQÖB%�LH�þa[aFsC'H¶H�ÿsPRBJ�XF"IDH*gGC'HhQhW
C'dsgRQ×BZMeHh[ÖBDg5�	F��sH*gqþ,þÖ[9F"gRQÖBÝþÖBDdLgRQhWRMeH�C'dLOC�-dsQÖBwþaBÝdsg\Q×H*þ�þÖ[9F"gGQ×BÝþÖBDdLgRQ?FLQ#�yH¶F"[aH0�LdsBÝg5�Þþad+MeH��RgNH�þaENH*O �GHhIÝdA�
F"gRM �8qgNH*þ4�G[ÖBDg5�sQ��ÍfqþÖH&���mÎuPRQuþ��NPeþ9QÕþÖENH�Q×H�HhÿqPNB%�XF"IDH*gRC*HhQ?þÖd	�sH'þaENH*[ÔQ×d+þÖERF"þÕþaENH��^FLIÝBZMeBÝþu]8d���"KERH*dL[aH*OÆ

BDQKH�Quþ9F��NIDBZQ×ENH�M1�RfqþaH�� �eW��-H*BDg5�=C'dsgRC'Hh[ÖgRHhM2�,BÝþÖE8F�þÖ[9FLC*HÔHhÿqPNB%�^FLIÝHhgRC'HÔd	��F��sH*gqþaQKFLgRM(MNHhC'dsOC�GdqQ×BÝþÖBDdLg�Q×H*þaQhW
BDQ¶BÝgD�ÆFsCTþ¶þaENH=dLgRHÞþÖERF"þ_�N[aBDM��sHhQÔþaENH2�,BZMeHhQ×þ��sF	�V� 6 gNH(C'dLPRIDM�[aH��sFL[aM7þÖERH=H*gqþÖBD[aH=Q×H*þÖP5�ÚFsQ¶MeBD[ÖH�CTþÖH�MØFXþ
O	F�7_BÝg���þaENBZQ,QuþaH��8FLQKH�FLQÖ]+FLQ<�-dsQaQ×B%�NIDH	�

����� �\Z`: 	kC�����CV7�1>9��K:<1<»d5U7�� � CF3%5U1T=U3w·V=U3�¶;7)1DCF3;7�58Z � »�=U:>XBC � H�[ÖH���H*[yþÖd�� �A�ÍFLQ���dL[<�RFsC 73�s[ÖdsPNgRMÞdsg@9#9Kf-
IÝB%7LH4�N[ad_C*HhQaQÜChF"IZC'PNIDBW�,BÝþÖE6F"g=d-�GHh[aF"þÖds[T��dL[yBÝgqþaH*[agRF"I�C9ENdLBZC'H-�k0RdL[ydLPN[ �NPN[R�GdqQ×H�Q*W-�;HÕH*OC�NIDdX]�þÖENH�IDFLg5�LPGF��LH
�GHhIÝdA��W��,ERH*[aH �yH�MeH*gRd"þÖH�BDgqþÖHh[ÖgRFLI4C9ENdLBZC'HsWNFLQKBÝþ�BDQ,C*dLOÞOÞdLg@�N[9FLCTþaBDC*HLW��_] �?�

.�}f}lN � �\v � . �3. �	� �3.�� � �-. ���6�U¨ �/�	�
� H=QÖENdLPRIDM�Quþa[ÖH�QÖQ�þaERFXþ¶dsPN[ÔIDFLg5�LPGF��LH�ERFsQ �33�N[aH!�5�eH�Q*W4FLIwþaENdLP5�sE dsgNH�þÖd-�NBDCÞd	�ÜþaENH	IÝBDgNH	d	���ydL[R7�þÖd

�,ENBZC9EX� �A�V�-H*IDdLg5�qQKBDQKERdA�3þÖd	MedC�,BÝþÖENdsPeþKþÖENHhO �,ENBDIDH�[ÖH*þaF"BDgNBDg5�ÞF"IDIÍH!���N[aHhQaQ×B%�LH �GdA�yH*[G�8K�þ�BDQKH�FLQÖ]ÞþÖd	QÖH*H
þÖERF"þ�þÖERH?[aHhQÖPNIwþþaERFXþ �;H?gNH*H�M � "KENHhdL[aH*O�� � BZQ�gNdLþyFA$�HhC'þÖH�MC�q]�þÖEGFXþ&��ª4B%7LH&�,BDQÖHLW"BÝþ;BZQ�gRd"þ;F�$-H�CTþÖH�MC�_]
þÖENH;�N[ÖH�Q×HhgRC'H,d	�4F��LHhgqþÜC'dLgGQuþ9F"gqþaQBDgRQ×þÖH�FLM�d���þÖERHH)&+ �R_d	�-H*[9FXþÖds[hWA�,ERBDC9E	BZQþaENH�PRQÖPRF"IRO�H�F"gRQÜd��ÍH!���N[aHhQaQÖBÝg5�
[ÖH�C'PN[9QÖBÝdsg	BÝg ����� �K:<1<»)=8_.1���� 9TWRFsQÜBÝþ,BDQKQÖdLOÞH'þaBÝOÞHhQKChF"IDIÝH�M1� � H�H*OC�NIDdX]ÞþÖENH�IZF"g5�sPRF��sHH��[adLO �>�-�ÜQÖBDgRC'H�Bwþ9Q
þÖ[9F"gRQÖBÝþÖBDdLg(QÖH*O	FLgsþaBDChQyBDQ,C*IÝdqQ×Hh[Üþad�ERdA� �8qgRH'þaQKd-�GHh[aF"þÖH?þÖERFLg+þaENHÔþÖ[9F"gRQÖBÝþÖBDdLg(QÖH*O	FLgsþaBDChQyd���þaENHÔIDFLg5�LPGF��LH
��[ÖdsO � e �ydLg@�RF��sH����

"KENHÔþÖ[9F"gRQÖBÝþÖBDdLg�Q×HhOÞFLgqþÖBZC*QKBZQ<�LB%�LH*g6BDg8f 6 f-_Q×þu]_IÝH �_]=þÖERH���dLIDIÝdA�,BDg5�ÞFA�eBÝdsO	Q,F"gRM6C'IZF"PRQÖHhQp}

v � . x� L . . �
� �� L . . �
� �� L��
. �� L . o

.�� � �� L . o � �
� �� L� o

.�� � �� L .�� � o
. �� L .�o�� �� L��o

.�� � 

� L . o � � o

. x� L .�o
. ���tx� L . o ��� �m�r¤~uvsJ v � ¨ �� L .�¨ �N .

ý Q�F"gNdLþÖENHh[ÕQÖIÝB%�LEqþÕMNH��_BDF"þÖBDdLg ��[adLO þÖERH�PRQÖPRFLII�KF^]_Q?BÝg C'dLgRgNHhC'þÖBDdLg �,BÝþÖEX9#9Kf �,BwþaENdLPeþ � � Q*W �;H�H*OC�NIDdX]
þÖ[9F"gRQÖBÝþÖBDdLgRQB�,BÝþÖE��3qIZF��-H*IZQ�� ý �sFLBÝg�WÜBÝþ(BZQ=HhFsQ×] þÖd QÖH*H\þÖERF"þ="KENH*ds[ÖHhO$� BDQ+gNd"þ(F�$-H�CTþaHhM �_] þaERFXþG� ý Q
C'dsO��GF"[aHhMÞþad�IZF��-H*IDIÝBDg5�ÞF"IDI-BDg8�_BDQÖBJ�RIÝHÕþÖ[9F"gRQÖBÝþÖBDdLgRQ��,BwþaE !�WqþÖENH �-H*gNH��Nþ,d���[aH'þ9F"BDgNBÝg��¶þÖERH��3qþÖ[9F"gRQÖBwþaBÝdsgRQyBDQKF
C'IDHhFL[ÖHh[KC*dL[a[ÖH�Q��-dLgGMeH*gRC*H�þad=MeHhC*dLOC�GdqQ×BÝþÖBDdLg�QÖH'þ,þÖ[9F"gGQ×BÝþÖBDdLgRQKFsQyþÖENHh](F"[aH�MeH!�GgNHhM@�-H*IDdA�0�

"�dà[ÖHhIDF"þÖH�F��LHhgqþaQ=dA�sH*[X� e �=þÖdðF��sH*gqþaQ+dA�LHh[ �>�-�TW<�yH BDgqþÖ[ad_MNPRC'H�F �NB ÎuHhC'þÖB%�LH{7�=87���[kCV1DCV3;E�:<7):q9F5U14:>=U7
= � CV36581D=83��(K�þ�BZQ�MeH��RgNHhM �q]SÁ �>� �(� ' S J �F�p� JN' ��� ����� Ó�� � Ô �N�mN®� �*�>Á � ' S �VJ �p�F� J%Á � ' ��� ����� Ó�� � Ô �N����dL[�� ���N � F"gRM
Á � '���P_�iNcÁ �>'�� �2Á �'P�����"KERH*g��;HÔERF��sH�þÖENH���dsIÝIDdA�,BÝg���C*IDFsQÖQÖBDChF"I�[aHhQÖPNIwþu}
Ý�Þ °�ß�à8°�±���µ�Ä©=83W587)@0'�ºV'*587�[WÁ � '��W5836C¶O	F^]-sþaHhQ×þÖBDg5��H�ÿsPRBJ�XF"IDH*gqþ��K:<1¸»�:<71¸»�C§X65U7�=U7):>XB58ZU·B3%5UEÖCF��=83
	
1<»)581e583;:q9FC;9mgF@z5\[UEm:<1'1':<7���gB=81¸» �#587¦[ �Ö¾

�



� 1DC � æ�� � � _.:<]858ZjCF7�XBC�=�· ��3%5\XBCV9�= ·m1¸»�C��§: ��CF3%CV7�1��§:<7¦[A9�= ·8����CV7�1>98Jy]6FLgNd"þaENH*[ÔC'IZFLQaQÖBDChF"I4[aHhQÖPNIÝþhW-OÞF^]-
þÖH�QuþaBÝg5�(HhÿqPNB%�XF"IDH*gRC*H�BZQÕC9ERFL[aFsCTþaH*[aBDQÖHhM=�_]6H�ÿqPNBJ�XFLIÝHhgsþÕþÖ[9FLC*HhQ�d	� �_BDQÖBJ�RIÝH�FLCTþaBÝdsgRQhW-QÖd2�yH�C*FLg7Q×þaFXþaHC9;ds[ÖdsI /
IDFL[Ö] e WydLPR[2�R[9Quþ�QuþaH�� þadA�yFL[aMRQB�N[adA�qBDg5�Q"KERH*dL[aH*Ob
5� ý Q6FO�N[aH*IDBDO�BDgRFL[Ö]sWc��ds[(F"g_]ðF��sH*gqþ .�W;þÖERH QÖH'þ
2 2 )u�1�!+-�M.0�yd��<�E�-dsQaQ×B%�NID]+BDg��RgNBÝþÖH��;þÖ[9F"gRQÖBÝþÖBDdLg(þÖ[9FLC'H�QKd�� . BZQ<�LB%�LHhg=�_]

2 2 )u�1�!+-�M.0��N«~ � S � V �F�p� ��þaENH*[aH¶F"[aH0.K�\J�. S J �F�p� QÖd�þÖERF"þ . ��N . FLgRM . � � 
� L . S � �� L �p�F�V���

� ß)à8ß , ,>²�à	�£³�µ�Ä�=U3�587)@�5p�kCF7)1('�º 1¸»�CW9FCV149 2 2L)p�1�!+3� '���5U7�[�2 2L)p�1�!+3�¸Á �>'�����XB=U:<7�XF:>[\Cm_ ��� 1D=�1<»)CW3%CFE�=8]858Z
= ·�5UZ<Z ��� 9�·B36=8E/1<»)C�143%5kXBC;9-:<7 2 2L)u�4��+-�>'���587¦[mgB=U1<»H58Z<Z4��� 9�587¦[m5UZ<Z !�� 9Ã·B3%=8E/1¸»�C�1'3%5\XBCV9e:<7 2 2L)p�1�!+3�¸Á � '��N�F¾

�mCBXB=8E � =A9;:<14:>=U7 � CF149Y587¦[�1<»)CV:<3 �.36587�9;:<1':>=87)9 ý [\CBXB=8E � =A9;:<14:>=U79FCF1�BDQKF��RgNBÝþÖHÔQ×H*þ;d��*�RF"BD[aQÜd��4þad	7sH*gRQ;F"gRM
F��sH*gqþaQ,dA�sH*[��/�	�TW �,ENHh[ÖH0�yH��,[aBwþaHzG �¦J .�M�FLQ �¦} .�� ý MeH�C'dLOC�-dsQÖBwþaBÝdsg8Q×H*þYR$BZQ�3%CT�\_.Zj583�B��;�ÆB �ML�ÆBÝBDB ��ENdLIZMNQhW
�,ENH*[aH�2Ü�UÇ��4R �yBDQ,þÖENH�O�PNIwþaBDQÖH'þ�d	��þad	7LHhgRQKBDg�R}I��B �32Ü�UÇ��4R �yBDQ?FLCTþaPRF"IDID]+FÞQ×H*þhWeþaERFXþ�BZQ*W_þaENHÔþÖd-7LHhgRQKBÝgdR
F"[aH�PNgRBDÿqPNH � ��BDB �;��dL[ÔH&�LH*[a]6þÖd-7LH*g d���þaENH���dL[aO � # I #�
 S BDg 2Ü�UÇW�>R �?þaENH*[aHÞBDQÔF"IZQÖd(F+þÖd	7sH*g d��ÜþaENH?��dL[aO� # [ #�
 V BDg42Ü�UÇ��4R �TW�F"gRM8C*dLg8�LHh[aQÖH*ID] �V��BDBÝB �yþaENH*[aH�F"[aH�gNdLþÕF"g_]=þ �ydÞþÖd-7LHhgRQ �8F"gRM 
 BDg42Ü�UÇ��4R ��QÖdÞþÖEGFXþ�+BZQ,F��N[ÖH��5�+d	� 
 �

ý IDF	�GHhIÝIDHhM�þÖ[9F"gGQ×BÝþÖBDdLg�[ÖHhIDF"þÖBDdLg�dLgÞMeHhC*dLOC�-dsQÖBwþaBÝdsg�QÖH'þ9Q�BDQT�sBJ�sH*gÞFLQQÖENdA�,g��GHhIÝdA��W"MeHhgNd"þaBÝg�� �_]������
þÖENH¶MNBDQ>ÎudLBDgqþKPRgNBÝdsg�d��F"g_]Þþ �;d	QÖH'þ9Q� FLgRM � FLgRM@�_] � �*�>���;þÖENH�PRgRMeH*[aID]qBDg5�	C9ERFLgNgNH*IÍd	��FLg_]���rd¨	�;���

~ �¦}%v � . � �� R x� L$~��¦} . � �� R B��Kvc�N��6BDOC�NIDBÝH�QKþÖERF"þ	� �V�4v(��Med_HhQKgNdLþ�d_ChC'PN[,BDg �
~ �¦} . �	� � �� R �� L$~ �¦} . � �� R
~ �¦} . �	� � �� R �� L$~ �¦} � � �� R
~ �¦} .�� � � �� R �� L$~�� # I'} .�J � # [u} � � �� R
~ �¦} . ��� � �� R �� L ~ � # �8}R. � �� R
~ �¦}%¨ � �� R �� L$~��¦} . � �� R B��K¨ �N .
~ �¦}%� � 'eJ 
 } � � � � �� R 


� L$~��¦}R.�J 
 } � � �� R B���I¦Ì\Á��A� �¦J 
 J � �*�>�����

�4
-�

K�þ?C*FLg(H�FLQÖBÝID]2�-H¶Q×HhH*g(þÖERF"þ?MeHhC*dLOC�GdqQ×BÝþÖBDdLg�QÖH'þKþÖ[9F"gRQÖBÝþÖBDdLgRQ<�N[aHhQÖH*[R�LH�[aH��LPRIDFL[ÖBÝþu]	�

� 1DC � � � � � _.:<]A5UZjCV7¦XBCW= ·3�s��CV7�1K5U7�[��mCBXB=8E � =A9;:<14:>=U7 � CF1+��3%5kX6CV9 � H�BDgqþÖ[ad_MNPRC'H�gRH!�_þ;F��KF^]¶d��ÍH!�_þa[aFsCTþÖBDg5�
F��sH*gqþaQ,dA�sH*[��/�	� ��[adLO$MeHhC*dLOC�-dsQÖBwþaBÝdsg\Q×H*þaQ&�W"KERF"þ?BDQÕMedLgRH��_BDF	FC�ÆFLOÞBÝID]X�����	���Þd	�T�NBÝgGF"[a] �N[aHhMeBZC*F"þÖH�Q,dLg
þÖENdqQ×H�F	�LH*gqþ9QyFLgRM�MeHhC*dLOC�-dsQÖBwþaBÝdsg6QÖH'þ9Q*W��,ENBZC9E�BDQ,MNH!�RgNH�M�FLQ ��dLIDIDdA��QF}

�����R BJ����}� r�R �� ��� � R � � ��� ! R
?� � � � R

�� ��� � R
 ���"� � R

"KENH*[aH7BZQ*WyþaENH*g4W,FLg3d	�-H*[9FXþaBÝdsgRF"I�C'dL[a[aHhQN�GdsgRMeH*gGC'H �_BDFÚþÖENH�Q×HX�N[aHhMeBZC*F"þÖH�Q*WÜþÖERF"þ6BZQ*WKF"g d	�-H*[9FXþaBÝdsgRF"I
C'ds[Ö[aHhQN�GdsgRMeHhgRC'H �-H'þ �yH*HhgðþÖ[9F"gRQÖBwþaBÝdsgRQ=d	��F��sH*gqþaQ+dA�LH*[ �>�	�+F"gRM MNHhC'dsOC�GdqQ×BÝþÖBDdLg3QÖH'þ(þÖ[9F"gRQÖBwþaBÝdsgRQ&��"KENBZQ
IÝHhOÞOÞF�BZQKþÖERH¶C'H*gqþa[aFLI�FLgRM6OÞdsQ×þ,MNB�U=C'PRIwþ;�GF"[ÖþKd	��þaENH0�N[adqd	�Åd	�:"KENHhdL[aH*O�
��

¯�°�±|±|² ��µ � _ �\� =A9FC�.#�
�
R�ºi�©»�CF3%CYRt:q9W3%CT�U_.Zf583F¾+�¦»�CF7$�

æ\¾ :>¾&%�»�CF7�CF]ACF34. �� L . o 1¸»�CF7�º)·V=83�9F=UEÖCm3%CT�\_.Zj583-R o º�R �� L R o 587¦[?. o �
�
R o ¾

:<:>¾'%�»�CF7�CF]ACF34. x� L .�os1¸»�CF7�º)·V=83�9F=UEÖCm3%CT�\_.Zj583-R�o4º�R �� L , x� LtR�o,5U7�[�.�o(�
�
R�oD¾

� ¾ :>¾&%�»�CF7�CF]ACF3	R �� L R o ºi1¸»�CF7@.)�
�
R o =83Bº)·V=U3W9F=8E�C . o º(. �� L . o 587¦[�. o �

�
R o ¾

:<:>¾'%�»�CF7�CF]ACF3	R x� L R o 1¸»�CF7�º)·V=83�9V=UEÖC�. o º(. x� L . o 587¦[?. o �
�
R o ¾

*,3%=u= ·V¾ � H�C*dLgRQÖBDMNH*[ydLgNID]2F�[ad	�-H*[Öþu]2��� BÝB�WeFLQ;þÖENHÔdLþÖENHh[;dsgNHhQKC*FLg �-H�þÖ[aHhFXþaHhM+HhQaQ×HhgsþaBDFLIÝID]=F"IDdLg��¶þÖERHÔQaF"OÞH
IÝBDgNH�QÜds[;C'dsOC�NIÝHhOÞH*gqþaFL[ÖBDIÝ]-�_fed�QÖP5�5�-dsQÖH�.+�

�
R8W3�,ENH*[aH�R BDQ;[aH��LPRIDFL[hWqF"gRM�R x� LtR o �.0�BD[aQ×þhW3�;HÕd	�RQÖH*[R�LH

þÖERF"þhWyQ×BDgRC'H¤R<BDQ+[ÖH&�LPNIZF"[�WH��sH*[a]Q�RFLBÝ[ 
 } � BÝg�R O�PRQuþ@�GH7[ÖH���H*[a[ÖH�M þad FXþ6Q×dsO�H7PNgNBZÿsPRH\IÝH�FA�¶d	��þaENH
MeH*[aB%�^F"þÖBDdLg þÖ[aH*H=��dL[�þÖENH �R[Öd-�GHh[×þu]Q.,�

�
R � P?dA� QÖP5�5�-dsQÖH^R x� L R o ERFsQ?�-H*Hhg H�Quþ9F��NIDBZQ×ENH�M �_BZF7þaENH

e.-



Q×H�C'dsgRM�FA�eBÝdsO�BDg �>
-��� � H�C'dsgRQ×BZMeHh[,dLgNID]+þaENBZQ�C*FsQ×H¶FsQKþÖENH�d"þÖERH*[�dsgNHhQ�FL[ÖH�H�FLQÖBÝHh[&�Rfed�R x� LÛR o BZQ,d��
þÖENH ��ds[ÖO�R 


� LtR o F"gRM(ERFsQ<�GHhH*g�MeH*[aBJ�sHhM2��[ÖdsO þÖENH0�R[ÖH�Q×HhgRC'H�d���Q×dsO�H 
 }B� � � F"gRM6QÖdLOÞH��Ã} � � 5 BDg�R8W
�,ENH*[aHÕþÖENH �N[aHhMeBZC*F"þÖHWI¦ÌUÁ���� 
 J���J � �*�>���N�ÜERdLIZMNQ��eJy]	dLPR[yBDgNBÝþÖBZF"I�d	�GQ×Hh[N�XFXþaBÝdsg4W 
 }%� � �%FLgRM���} � � 5 deC*C*PN[,FXþ
PNgNBZÿqPNH?IDHhF��ÆQ�d��ÍþaENHÔMeH*[aBJ�XF"þÖBDdLgÞþÖ[aH*HH��dL[H. �

�
R � � HÕC'dsgqþÖBDgqPRH;�_]�OÞdA�_BDg5��MedA�,g	þaENHÕMNH*[aBJ�XFXþaBÝdsgÞþÖ[aH*H;��dL[

.#�
�
R8WRC'dsIÝIDHhC'þÖBDg5����PN[ÖþÖENHh[�MeH*[aBJ�XF	�NIÝH�þa[aFLgRQ×BÝþÖBDdLgGQ,FLQ ��dLIDIDdA��QF}

� ý þ?F"g_]=gRd_MNH �,ERH*[aHÕþaENH�[aPNIÝH
�� ��� � R � � � � ! R

?� � ���sR
BZQ,F��5�NIDBDHhM(þÖENHh[ÖH�FL[ÖH�þÖERH���dLIDIÝdA�,BDg5�ÞQ×P5��_C*FsQ×H�QF}
/2"KENHh[ÖHyBZQF�MNH*[aBJ�XF��RIÝH;þÖ[9F"gRQÖBÝþÖBDdLg  x� L  o �NPeþ�gNdsgNHc��ds[ � WXdL[FÔMeHh[ÖB%�XF��NIDHÜþa[aFLgRQÖBwþaBÝdsg � x� L � o
FLgRM\gNdsgNH���dL[  �LKmg þÖENBZQ�C*FsQ×H�þÖENHÞgNH��_þ�MNH*[aBJ�XF��RIÝH�þÖ[9F"gRQÖBÝþÖBDdLg7BZQ�?� � x� L  o � � dL[�?� � x� L
?� � o WN[aHhQN�GH�CTþÖB%�LHhIÝ]-�
/2"KENHh[ÖH;BDQ�FÕMeH*[aBJ�XF	�NIÝHÜþÖ[9F"gRQÖBÝþÖBDdLg� �� L  o F"gGM¶FÕMNH*[aBJ�XF��RIÝHÜþÖ[9F"gRQÖBwþaBÝdsg � �� L � o W^dL[�FÕMNH*[aBJ�XF��RIÝH
þa[aFLgRQ×BÝþÖBDdLg  �� L  o FLgRM\F(MeH*[aBJ�XF	�NIÝH�þÖ[9F"gRQÖBÝþÖBDdLg � �� L � o �LKmg7þÖENBZQÕChFLQÖH¶þaENH�gRH!�_þÔMNH*[aBJ�XF��RIÝH
þa[aFLgRQ×BÝþÖBDdLg6BZQ ?� � 


� L� o � � o �
Kmg
�ÆFLCTþÔþaENBDQÔQÖBwþaPRFXþaBÝdsg deChC'PN[9Q?H��NFLCTþaIÝ]8dsgRC'HsW-FLgRM BwþÔBDQÔFLIDQÖd(gRd"þ��GdqQÖQÖBJ�RIÝH�þÖERF"þÔþ �;d+þÖ[9F"gRQÖBwþaBÝdsgRQ
�,BÝþÖE6þÖERH¶QÖFLO�HÔIZF��-H*IZQKOÞH*H'þ?F"þ,þÖENH¶QaF"OÞHÔgNdeMeHsWeþÖENH�[aHhFsQ×dsg2��ds[#�GdLþÖE��GHhBÝg���þ �yd���dsIDMÃ}
F�� 1ÕF��_BÝg5�(Quþ9F"[ÖþÖHhM\dLPeþÔFXþÕH��NFLCTþaIÝ]6þ �yd=IDHhFA�ÆQhW �,ENH*[aH�þÖERH�IZF��-H*IZQ?d	�þÖENH�BDgNBwþaBDFLI�þa[aFLgRQÖBwþaBÝdsgRQ?FL[ÖH
C*dLOC�NIDH*OÞH*gqþ9F"[a]	þÖdÞHhFsC9E(dLþÖENHh[hW��yH�F"[aHÔO�dA�_BDg5�ÞMedA�,g6F�þa[ÖHhH	�

�V�#K�þ¶O�PRQ×þÔERdLIZM\þaERFXþ��8BZQ�F@�N[ÖH��5�\d��<�-d"þÖE 
 F"gRM��I� 1�H*gGC'HLW1�_]¤IÜÌUÁ���� 
 J���J � �*�>�����'W4BÝþÔERdLIZMNQ
þaERFXþWÐ���Ê ��)G+8Ï ��� Ó � Ô � 
 � � �,ENBZC9E7BZQÕþÖENH	QaF"OÞHÞFLQ�Ð^��Ê �W)&+8Ï ��� Ó � Ô ���W� � BZQ�F=�N[aH!�5�\d	�"�-W4Q×d
�yH¶C*FLg��GH�QÖPN[aHÔþÖERF"þH�;H�gRH��LHh[�ERF��sHÕþadB�N[ad	�RF	�sFXþaH�F�þÖ[9F"gRQÖBwþaBÝdsg(IZF��-H*IDIDHhM��,BÝþÖE�=ds[ �=dA�sH*[
F�[aHhQ×þÖ[aBDC'þÖBDdLg6BÝg � �*�>��� �-H!��ds[ÖH��yHÔQN�,BÝþaC9E�dA�LHh[;þad�þÖ[9F"gRQÖBwþaBÝdsgRQKIZF��-H*IDIÝH�M �,BÝþÖE �ÍW5�,ERH*[aHÕþaENHhQÖH
þa[aFLgRQÖBwþaBÝdsgRQ,C*FLg+þaENH*g��-H0�N[Öd-�RF��qFXþaHhM=dA�sH*[,F"g_]=[aHhQ×þÖ[aBZCTþÖBDdLgI�

� ý þ?F"g_]=gRd_MNH �,ERH*[aHÕþaENH�[aPNIÝH
�� ��� � R
 ��� ����R

BZQÕF	�5�NIDBÝH�MÍW-þÖENHh[ÖH�BDQÔF+MNH*[aBJ�XF��RIÝH�þÖ[9F"gRQÖBwþaBÝdsg& x� L  o � ý Q;�yH�EGF��LH�FLIÝ[aHhFsMe]�Q×ENdA�,g�WGBÝþ�O�PRQ×þÕENdsIDM
þÖEGFXþ	�m�r�~Av�J v � WRQÖd�þaENH�gNH��qþ�MeHh[ÖB%�XF��NIDH�þÖ[9F"gRQÖBÝþÖBDdLg6BDQ� ��� x� L  o ���A�

f_d2�yH�F"[a[aBJ�sH¶FXþ�F	þÖ[9F"gRQÖBwþaBÝdsg . 

� L .�o>� K�þÕ[aH*O	F"BDgRQ,þad+QÖENdA� .�o �

�
R�oI�RPeþ?þaERFXþ�BDQ�F=Q×þÖ[9F"B%�LEqþ���ds[N�KF"[9M

O	FXþ×þaH*[,d	�(�sdLBDg5��þaEN[adLP5�sE+þaENH¶MeH*[aB%�^F"þÖBDdLg(þÖ[aH*H�F��qF"BDg4W_þÖERBDQyþaBÝOÞH�C*dLgRQÖBDMNH*[aBÝg5��þÖERHÔþÖ[9F"gRQÖBwþaBÝdsg([aHhQÖBZMePRF"IZQ&�
"ÅF	7qBDg5� BDgqþÖdÚFLChC'dsPNgqþ	þÖERF"þd~�!u}R. � BZQ	þa[ÖB%�_BDFLIÝID]Ú[aH��LPRIDFL[C��dL[+FLgq] .�WÜBÝþ+BZQ	gNdA�$Quþa[aFLBJ�sEsþN��dL[R�yFL[aM þÖd

C'dsgRC'IDPRMeHk}
� ß)à8ß , ,>²�à	�¬ÂÜµ�Ä�=U3�587)@�5p�kCF7)1(.�º 1¸»�C�9VCF149 2 2L)p�1�!+3�/.0��5U7�[WR 2L)p�1�!+3�/.��WX6=U:<7�XF:>[\C§_ � 1D=�1<»)CW3%CFEÖ=U]A5UZ�= ·
58Z<Z !�� 9F¾
� 1DC � � � � � _.:<]858ZjCF7�XBCÖ= · ��CBXB=8E � =89B:<1':>=87 � CF1,5U7�[ *,�	�mCV1���3%5\XBCV9H0Nds[�F"g_]+F��sH*gqþ4.�WeþaENH¶Q×H*þ�R 2 )u�1�!+-�M.0�
d��<�E�-dsQaQ×B%�NID]+BDg��RgNBÝþÖH��W[\CBXB=8E � =89B:<1':>=87´1'3%5\XBCV9�d	� . BZQ#�LB%�LHhg �_]

R 2L)p�1�!+8�M.0�iN«~�� S � V �F�F� ��þÖENHh[ÖH¶FL[ÖH�R � J6R S J �p�F� Q×d�þaERFXþ�R � N�~�!u}R. � F"gGMHR � ��
� L R S ���� L �F�F�F�k�
¯�°�±|±|² �©µ�Ä�=U3§587)@z5p�kCF7)1:'�ºi1¸»�C�9VCF149 ��2L)p�1�!+8� '��m587�[§R 2 )u�1�!+8�¸Á � '��N�§XB=8:<7¦XV:>[kCp¾
*,3%=u= ·V¾?� 6 PeþaIÝBDgNH���"Åd��GH&�LBDg=�,BÝþÖE4WNF�O	F"[R7_BÝg��§Ð BZQ�9FCF14��gB5A9FCB[=BJ�©ÐD� '��;BZQ,F�QÖH'þ<��dL[,FLIÝI1'C��K�þ�C*FLg+[aHhFLMNBÝID]
�GH�Q×HhH*gÞþaERFXþ �8qgNH*þc�R[aBDg5�sQc�N[ÖH�Q×Hh[N�sHKþÖENBZQ��N[Öd-�GHh[×þu]-�	"KENHhg4W	��ds[yFLg_]�QÖH'þ�3�RFsQ×H�M�O	FL[N7_BDg5��Ð�WLIDH'þyF�MeHhC*dLO /
�GdqQ×BÝþÖBDdLg QÖH'þ§R �>Ð��0�GH2�sBJ�sH*gD�_]¤R �>Ð���NÆ~ �¦} Á �>'���� ��r{ÐD� '�� � W�F"gGMØIÝH*þ�Ð �-H3%CT�U_.Zf583+BJ�	R �¸Ð �ÔBZQ
[ÖH&�LPNIZF"[G�

e	e



J;H�C*FLPRQ×HzÐ BZQ�QÖH'þ�3�RFsQ×H�MÍW�Ð F"gRM�R �¸Ð �¶C*dLgqþaFLBÝgØþaENH(QaF"OÞH=BDg���dL[aO	FXþaBÝdsg4W�QÖd\dsgNH+C*FLg þÖERH*gÚH�FLQÖBÝID]
Q×ERdA�ðþÖERF"þ,Ð �� L Ð o BDOC�NIÝBDHhQ-R
�¸Ð � �� L R �>Ð o �;F"gRMÍWeC*dLg8�LHh[aQÖH*ID]LW�R �¸Ð � �� L R o BDOC�NIDBÝH�QsÐ �� L Ð o ��dL[
Q×dsOÞH�Ð o QÖd	þÖERF"þYR o N�R �¸Ð o �!�-A\dL[aH*dA�LHh[hWNFsQ	�TÁÜ�T� � BDQÕF"I%�yF^]eQ,[aH��sPNIZF"[�WRF"gRM8FsQH�8_gNH'þ4�R[aBÝg5�qQH�N[aHhQÖH*[R�LH
[ÖH&�LPNIZF"[aBÝþu]8BÝgØþaENH+QaF"OÞH2�KF^]7FLQ¶MNHhC'dsOC�GdqQ×BÝþÖBDdLg QÖH'þ¶þa[aFLgRQ×BÝþÖBDdLgGQ*W�FLIÝIÜ[ÖH�FLC9ERF	�NIÝHÞO	F"[R7_BÝg��sQ�F"[aH	[aH��LPRIDFL[&�
"KENHhQÖH��N[ad	�-H*[ÖþÖBDHhQyþÖd-�LH*þÖENHh[yHhgqþaF"BDI�ª�H*OÞO	Fm�W�

� 1DC ��� � � =87¦XVZä_)[8:<7��H1¸»�C *,3%=u= ·§=�· �¦»�CB=83%CFE �
*,3%=u= ·V¾?� "KENHhdL[aH*O�
3� ý Q�FÞMeBD[ÖH�CTþ?C*dLgRQÖHhÿqPNHhgRC'H�d��c9;dL[adLIDIDFL[Ö] e WW9;dL[adLIDIDFL[Ö]2�ÞF"gGM=þaENH0�N[aH��_BÝdsPRQyIÝHhOÞOÞF��

� �d&� ¥�Íö�!´� !|"$���%�'&�(yöe÷Rú?û-öNú�÷)��ù*(,+-!sö.���/!

Kmg=þaENBDQ,QÖHhC'þÖBDdLg=�;H�BÝgqþa[ÖdeMePRC*H�F?�N[aH*ds[aMeHh[�� dLg+O	FL[N7_BDg5�sQyF"gRM �N[adA�LH�þaENH��N[aH*[aHhÿqPNBZQ×BÝþÖH;��dL[,F��5�RIÝ]_BDg5��þaENH
OÞH'þÖERd_M�MeH�QÖC*[ÖB%�GH�M�BDg	f_HhC'þÖBDdLg�
�þad��8qgNH*þaQhWXgRF"OÞHhIÝ]�þaERFXþ�þaENH<�R[aBÝg5�ÔMeBZQÖC*BJ�RIÝBDgNH ��[ÖdsOãþÖERH#�N[ÖH&�_BÝdsPRQÅQÖHhC'þÖBDdLg
�LB%�LH�Q;[aBZQ×H�þÖd	FC�yH*IDI�eQuþa[ÖPGCTþÖPR[ÖH�M+QÖ]_Q×þÖHhO �,BÝþÖE8[aHhQN�GH�CTþKþÖd��0�

0ÅBD[9Quþd���F"IDI´WXF4�N[aH*dL[9MeHh[Ådsg�þad	7LHhgRQ�BDQ(�sBJ�sH*g_�_] �H� 
 BJ���¶BZQF?�ÆgNd"þgNH�C'H�QÖQaF"[aBÝID]�C'dsgsþaBJ�sPNdLPGQR�ÅQ×P��RQuþa[ÖBDg5�
d�� 
 ��Jy]$1?BJ�sO	F"g � Q¶þaENH*ds[ÖHhO �´C�� ��f_H�CTþÖBDdLg �	�TWÅþÖERBDQ?�N[aH*dL[9MeHh[¶BDQ�F ��ÿqd\BJ��þÖERH+PNgRMNH*[aIÝ]_BDg5�7F"I%�NERF	�GH*þ�BZQ
�RgNBÝþÖHsW�F �N[Öd-�GHh[×þu]�þaERFXþ�ENdLIZMNQ�FLQ_�ÆF"[�FsQ�dsPN[_�RPN[N�-dsQÖHhQ�F"[aH+C*dLgRC*H*[agNHhM QÖBÝgGC'H �yH(FLIJ�KF^]eQ�C*dLgRQÖBDMNH*[¶þaENH
QÖF���H'þu] �N[Öd-�GHh[×þaBÝH�QÔd���F8QÖBÝg5�sIÝHB��qgNH*þ_�,BwþaED�RgNBÝþÖHhIÝ]�O	F"g_]\þa[aFLgRQ×BÝþÖBDdLg FLgRMØF"[9CÞIDF	�GHhIDQ&� ý �N[aH*ds[aMNH*[��	Ø
dLg O�PNIÝþÖBZQ×H*þaQ�d��?þÖd	7sH*gRQ�BZQ�þaENH*g �LB%�LHhg FLQÞMeH�QÖC*[ÖB%�-HhMO��ds[?�sH*gNHh[aFLI;O�PNIÝþÖBZQ×H*þaQ�dA�LHh[?��ÿqd � Q�BÝgðf_HhC'þÖBDdLg �5�
ý �qF"BDg �_] 1�B%�LO	F"g � Q;þÖERH*dL[aH*O�WqþÖERBDQ �N[aH*ds[aMeHh[;BZQKF_��ÿqdÞQ×BDgRC*H?þaENH��N[ÖHhdL[9MeH*[;dLg+þÖd	7sH*gRQyBZQKF_��ÿqd��.0�BDgRF"IDIÝ]sW
F2�N[aH*ds[aMNH*[��%dLg\þaENH�OÞFL[N7_BDg5�sQ?d��;FLg_]\Q��-HhC*B��GC?�8_gNH'þ�� dL[�W�HhÿqPNB%�XF"IDH*gqþÖID]LW�F �R[ÖHhdL[9MeH*[ÕdLg '4_BÝgGMeH!�eHhM
�ÆF"OÞBDIÝBDHhQd	�Gþad	7sH*gÞO�PNIÝþÖBZQÖH'þaQhW��,ENHh[ÖHH' BZQ�þÖENH�QÖH'þ;d��L�NIDFsC'H�Q�d���� W"BZQT�LB%�LHhg��_]mÐ	��Ð o BJ��ÐD� �L�e�	Ø Ð o � � �
��dL[ÜFLIÝI �dr@'C�qJy]�F�C*dL[adLIDIDFL[Ö]¶d	� 1�B%�LO	F"g � Q�þaENH*ds[ÖHhO6WLþÖENBZQ �R[ÖHhdL[9MeH*[�BZQ�FLIDQÖd¶F0��ÿqd��	"KERH�BÝgqþaPNBwþaBÝdsg=BZQþÖEGFXþ
Ð	��Ð o BJ�wÐ o [aH��N[aHhQÖH*gqþ9QyF��ÆgNd"þ�gNH�C'H�QÖQaF"[aBÝID]=Q×þÖ[aBDC'þÖID]��yIDdLg��LH*[ �R[aBDg5�ÞENBDQ×þÖds[Ö]=þÖERFLg^ÐX�

K�þ?BDQKgRd"þ?MeBJU=C'PNIÝþ�þÖd=QÖH*HÔþaERFXþH�GFLQÖBÝg5�	FC�N[aH*ds[aMNH*[KdLg�O	F"[R7_BÝg5�qQydLg6þÖENH0�R[ÖH��5�([aH*IZFXþaBÝdsgRQ×ERBJ�@�GH*þ �;HhH*g
Quþa[ÖBDg5�qQÔdA�LH*[�����kÁ � ~�I4JÖ[ � �ydLPNIZM�gNd"þ¶O	F�7sH=Q×HhgRQÖH�BDgØþÖERH=Q×HhgRQ×H	d	�y[aH��R[ÖH�Q×HhgsþaBÝg��=�G[ÖBDg5��ENBZQuþadL[aBÝH�Q�F"gRM
MeH*[aB%�qBDg5�=F=QÖH*gGQ×B%�NIDH���ÿqd���Kmg �ÆFLCTþ4�;H��-H*IDBDH��LH¶þÖERF"þÕdLPR[H��ÿqd=dLg8O	F"[R7_BÝg��sQ,BZQ?ChF"gNdsgNBDChF"I�FLgRMÍW-OÞdL[aH*dA�LHh[hW
þÖENH�[aHhFsC9ERF��RBÝIDBwþu]B�R[Öd-�NIÝHhO �,BDIÝI4d	��C*dLPN[9Q×HÔ[aH*O	F"BDg6PNgRMeH�C'BZMNF��NIDHÔ[ÖH&�sFL[aMeIDHhQaQ;d��F"g_]=d"þaENH*[#��ÿqdÞdLgRH�OÞB%�LEqþ
C9ENd_dsQÖH	�1K�þ�BDQ¶þÖENHh[ÖH���dL[aH	gNd"þ_�-dsQaQÖBJ�NIDHÞþÖd7BÝOC�N[adA�LHÞdLPR[_�RFsC 73�KF"[9M�����dL[R�yFL[aM8Q×þÖ[9FXþaH��L]�FLQ¶F	�5�NIDBÝH�M�þÖd8þaENH
F��sH*gqþaQ<��[adLO f_H�CTþÖBDdLgd�(ÿsPGF"IDBwþ9FXþÖB%�LHhIÝ]-��K�þ?OÞB%�LEqþÕdsgNID]=�-H��-dsQaQ×B%�NIDH�þÖd(BÝOC�N[adA�LHÔBÝþÕOÞH*[aH*ID]6ÿqPRFLgqþÖBÝþaFXþaBJ�sH*ID]
BÝg6þaENH�QÖH*gRQÖH�þÖERF"þ?�ÆMeH��RgNBÝþÖB%�LH��,�Y�yf+ds[HP 6 F"gRQN�yH*[9Q,F"[aH �R[ÖdeMePRC*HhM6BDg6ERBJ�sENH*[�g_PNO?�GHh[aQ&��K�þ?BZQ*WRENdA�;H&�LHh[hW
gNd"þ,d-�3�_BDdLPRQKERdA�3þÖEGFXþ�C'dsPNIDM@�-H¶FLC9ENBDH��sHhM+dLg6þÖENH��RFsQ×BZQKd��FÞMeBJ$-Hh[ÖHhgsþH�R[ÖHhdL[9MeH*[KdLg6O	F"[R7_BÝg5�qQ��

J;H���dL[aHc�yHc�N[adA�LH�þÖERF"þÅþaENH���ÿqdÕdLg�O	FL[N7_BDg5�sQI�LB%�LHhQ�[ÖBZQÖH�þÖdÔFH�yH*IDI�_Q×þÖ[aPRCTþaPN[ÖH�M¶QÖ]_Q×þÖHhO�W&�yH;Q×þÖBDIÝI_gNHhHhM¶þÖd
Q×HhHT�,E_]?þaENH*[aHBDQ�gNd#�yH*IDI�eQuþa[ÖPRC'þÖPN[aHhMNgNHhQaQÍBJ�_dsgNH�C'dsgRQÖBDMeHh[aQ4dLgNID]ÕQ×þÖ[adLg5�sIÝ]ÕH*gRF	�NIDHhM4�R[aBÝg5�qQ �D9;1'3%=87�� ½ 3;:<7��89G�!�
6 �-C*dLPN[9Q×H��;HhIÝI�_Q×þÖ[aPRC'þÖPN[aHhMegRHhQaQ�ChF"g�gNd"þENdsIDM�F"ID[ÖH�FLMe]�BDg�þÖENHKIDBJ�sEsþd	� "KENHhdL[aH*O	QT�?FLgRMm
�BDg�C*dLO?�NBÝgGFXþÖBDdLg
�,BwþaE�þÖENH �ÆFLC'þþÖERF"þ�þÖENH,[aHhFsC9ERF��NBDIDBwþu]��N[ad	�NIDH*O%dA�LH*[c9#9Kf_�,BwþaENdLPNþ�[ÖHhIDF	�GHhIÝIDBÝg��ÕBZQPNgRMNHhC'BZMNF	�NIÝH-�LfqþÖBDIDI´W"OÞds[ÖH
H*IDH*OÞH*gqþ9F"[a]\F"[R�LPNOÞH*gqþ9Q?IDHhFsM\þad(þaENH=QaF"OÞH�[aHhQÖPNIÝþp}Ã0RdL[ÔdLgNHsWÍB��e�?BZQ�F6Q×]_gRC9EN[adLgRBDQaFXþaBÝdsg8þÖ[9F"gRQÖBÝþÖBDdLg4W�þaENH*g
�;H�O	F^]8ERF��LH�þÖd-7LHhgRQ �\�ydLgC��)&+ � �¸���TW��-N e JR�eW-þaERFXþ�O	F^]��R[aH�Q×þÖ[adLg5�sIÝ] �,ERH*[aHhFLQhW-BÝgØF@�NBJ�-�LHh[ÕO	F"[R7_BÝg��RW
þÖd-7LH*gGQ 
 �-þaERFXþÜChF"g�gNd"þT�G[ÖH,Q×þÖ[adLg5�sIÝ]�O	F^]��-H,dLg���)G+ � �¸���'W��,ENHh[ÖH �\� � 
 � �sQ×BDOÞBÝIZF"[aIÝ]sW^B��Ü��BZQ�F �_BDQÖB%�NIÝH#�R[ÖH��5�
þÖ[9F"gRQÖBÝþÖBDdLg4W5�yH¶O	F^]6ERF��LH¶F�þad	7LHhg"��dLg)��)G+-�>���KþaERFXþ�OÞF^] �R[aH�Quþa[Ödsg5�LID] �,ERH*[aHhFLQhWNBDg\FB�NB%�	�sH*[�O	F"[R7_BÝg��RW
F�þÖd-7LH*g 
 þÖEGFXþÕChF"g�gNd"þ;�R[ÖH¶Q×þÖ[adLg��LID]=O	F^] �-H�dLg)��)G+-�>���TW �,ENH*[aH ��� 
 ��Kmg8d"þaENH*[;�;ds[aMNQhWNQ×þÖ[adLg5���R[aBÝg��sQ
F"[aHÞgNd"þ�OÞdsgNd"þadLgNBZC"W�QÖd �yH*IDI�eQuþa[ÖPRC'þÖPN[aHhMNgNHhQaQ�Med_HhQ�gNd"þ¶ENdsIDMØH&�LHhgØMNBDQÖ[ÖH&�sFL[aMeBDg5�6þÖERH+C'dsO��RPeþaF	�NBÝIDBÝþu]7d��
¡´�TÁ���)G+

�
�

¯�°�±|±|²�
Ãµ�*,�\7¦CV149��K:<1<»|��CB5�	UZ`@¤CF7�5\gFZjCB[ ½ 3;:<7��U9dâ��yHhF	7 �R[aBÝg��sQ�éd5U3%CH��CVZ<Z`�\9;143;_)XF14_.36C6[d9;@A9B1DCFE§9Bºs�\:<]ACF7
1<»)581s1<»)C�_.7¦[\CF3;Z`@8:<7���CF7)]u:<3%=87�EÖCF7)1e= ·§5p�kCF7)1-XB=87�9;1D587�1,[\C ½ 7�:<14:>=U7�9W:q9 ½ 7�:<1TCu¾
*,3%=u= ·V¾ � H47_gNdA�3F"ID[ÖH�FLMe]�þÖEGFXþÜþaENH �N[ÖHhdL[9MeH*[ÜdLg=O	F"[R7_BÝg��sQ�BZQyF���ÿqd�F"gGMÍWqQÖBDgRC'H�F0�RgNBÝþÖH�H*g8�_BD[ÖdsgNOÞH*gqþÜd��
F��sH*gqþyC*dLgRQ×þaFLgsþKMeH!�GgNBwþaBÝdsgRQyH*gqþaFLBÝIZQc�RgNBÝþÖH�Q×H*þaQyd���C9EGF"gNgNHhIDQhWqþÖd-7LH*gGQ;FLgRM=O	F"[R7_BÝg��sQhW"þÖERBDQ �N[aH*ds[aMeHh[ÜBZQKF"IZQ×d
MeHhC*BDMRF��NIDH	�Nf_dÞBÝþK[aH*O	FLBÝgRQ;þadÞQÖENdA� þaERFXþKþa[aFLgRQ×BÝþÖBDdLgGQyFL[ÖHÕOÞdLgNdLþÖdLgRBDCÔF"gGM	þÖEGFXþ�¡´�TÁ���)G+

�
BZQKC'dsO��RPeþaF	�NIÝH-�

e �



A8dLgRd"þÖdsgNBZC'BÝþu]	d��:�;H�F�72�8_gNH'þ#�G[ÖBDg5�sQp}Nf_P5�5�-dsQÖHWÐ S ��Ð V F"gRM^Ð S �� L Ð o S � � H�ERF��sHÕþad��RgRM�F"g�Ð V Q×dþÖERF"þKÐ V �� L Ð oV F"gGM§Ð o S ��Ð oV �U�c�LHh[Ö]��yHhF�7��G[ÖBDg5��BÝg8�LdsIJ�sHhQ�þÖENH �R[aBDg5�Õd	�GH��eFsCTþaIÝ]�dsgNH<�8qgNH*þ�þÖ[9F"gRQÖBwþaBÝdsg4W
Q×dB�yH�ChF"g\C'dsgRMePRC'þÕF	C*FsQ×H�F"gRFLIÝ]eQÖBDQKdsg �,ERFXþ;7_BDgRMNQ?d��T�8qgRH'þ�þa[aFLgRQ×BÝþÖBDdLgGQKþÖENHh[ÖH�F"[aH¶F"gRM�BDg �,ERF"þ;�yF^]eQ
Ð o S C*F"g=MNH��-H*gRMÞdsg�Ð S W"þÖd_�N[ÖdA�sHKþÖERF"þ�þÖERH*[aH�BDQ;F"I%�yF^]eQF0�yHhF	7��R[aBDg5��PNgRMeHh[�Ð V QÖd�þÖERF"þ�þÖERH?Q×P��RQ×H�ÿqPNH*gqþ
O	F"[R7qBDg5�GW�Ð�o V WRBDQ#�RBJ�-�LH*[yþaERF"g�Ð�o S PRgRMeH*[��0� ý IDI4d���þÖERF"þ�BDQ,Q×þÖ[9F"B%�LEqþN��dL[R�yFL[aM1�
9;dLOC�NPeþ9F��NBDIDBwþu]�d���¡´�TÁ���)G+

�
}-"Åd¶Q×ERdA� þaERFXþc�yH�C*FLg=C'dsO��RPeþÖH,þaENH?QÖH'þ�d	��OÞBDgNBDOÞFLI��N[aHhMNHhC'H�QÖQÖdL[O	FL[N7_BDg5�sQ

PNgRMeHh[ ��d���þaENH�P��3�KF"[9M7C*IÝdqQ×PR[ÖHÖC�D~pÐ � �?d��yF"g_]8Q×H*þ�~uÐ � WW�yHÞC*F"g�F��qF"BDg7C'dsgRMePRC'þÔF6C*FsQ×H�F"gRFLIÝ]eQÖBDQÕdLg
�,ERFXþ 7_BDgRMNQÜd���þÖ[9F"gRQÖBÝþÖBDdLgRQ�þaENH*[aH�F"[aHLWsMeBDQ×þÖBDg5�sPNBDQÖENBDg5�¶FLQþÖd��,ENH*þÖENHh[ �=BDQH�ÿqPRF"IRþÖd��-W���ds[ÜQ×dsOÞH	�+W !�dL[ �1�
� H,QN7_BJ��þÖERHKChFLQÖHKd����^Nc����dL[�QÖdLOÞH,�-WLQÖBDgRC'HKBÝþ�BDQQÖBÝOC�NIDH*[�þaERF"g�þaENHKd"þÖERH*[dLgRHhQ&��"KENHKBDMeH�F�BDQ�þad�C'dLOC�NPNþÖH
F �RgNBÝþÖHÕBÝgNBÝþÖBZF"I�C'dsgqþÖ[aBJ�NPNþÖBDdLg�þÖd�FLg	dA�LHh[aF	�5�N[ad��_BDO	FXþaBÝdsg�d���¡´�TÁ��W)&+

�
�>Ð��T��dL[�H�FLC9E	gNH*þ�þÖ[9F"gRQÖBÝþÖBDdLg����-"KEGFXþ

dA�LHh[aF	�5�N[ad��_BDO	FXþaBÝdsg�BÝþaQÖH*IJ�ÅBZQ �RgNBÝþÖH¶QÖBDgRC'H�þÖERH ��qgNH*þKBZQ �RgNBÝþÖHsWNQ×dÞBÝþ,BDQ<�-dsQaQ×B%�NIDH�þÖdÞC'dLOC�NPNþÖH�þÖENH�OÞBDgNBDOÞFLI
O	F"[R7qBDg5�qQ;BDg�Bwþ�WNd	�NþaF"BDgNBDg5��¡´�TÁ���)G+

�
�¸Ð ���

��N �Ü}cKmgàþÖENBZQ=ChFLQÖH@�yH8gNHhHhM þÖdÚC*dLgRQÖBDMNH*[=F"IDI�BDg8�qBZQÖBJ�NIDH �N[aH!�5� þÖ[9F"gRQÖBwþaBÝdsgRQ	F"gGMàFLIÝIÕQ×]_gRC9EN[adLgRBDQaFXþaBÝdsg
þÖ[9F"gRQÖBÝþÖBDdLgRQ�þaERFXþ��GHhIÝdsg5��þÖdÔþaENH;��qgNH*þ&�-"KERH?C*FsQ×H,d	�ÍFLg_]�F"[R�NBÝþÖ[9F"[a]�QÖ]qgGC9EN[ÖdsgNBZQÖF"þÖBDdLg�þÖ[9F"gRQÖBwþaBÝdsgÖ��BZQ�OÞds[ÖH
MeBJU	C*PNIÝþhWGQÖdB�yH¶C'dLgGQ×BZMeH*[,dsgNID]+þaENBDQ�dLgNH-� � H_7qgRdA� þaERFXþ�� '*)&+8�¸���p��N �	FLgRM e�Õ � 'w�Unp�!�¸���F� Õ ���W"KENH�BDMNHhF
BDQ�þÖd8MeH*[aB%�LH	F@�RgNBÝþÖH=QÖH'þ�� d	�yO	F"[R7_BÝg��sQÔQ×d�þaERFXþ�Ð � Ç ��ds[¶HhFsC9E´Ç�r�� FLgRMÍW1��ds[¶H��sH*[a]8OÞFL[N7_BDg5� �
�,BwþaE´Ð � �ØFLgRM�H��sH*[a]��R[ÖBDg5� � o 


� L �D�_BZF^�TW�þÖENHh[ÖHÞBZQ¶FdÇ o Q×d6þaERFXþmÇ o � � o F"gGMSÇ o 

� LÑÇ
�_BDF^�4��dL[

Q×dsOÞH^Çcr�� �T"KENHhgÚþÖERH6QÖH'þÞd��ÕFLIÝI-Ç o �,BÝþÖE{Ç o 

� L ÇD�_BDF¤����dL[	QÖdLOÞH^Ç�r�� BDQm� � Q�C*dLgqþÖ[aB%�NPeþÖBDdLgÚþÖd

þÖENH�F	�GdA�sH�qOÞHhgsþaBÝdsgNHhM=dA�LH*[9F����N[Öd��eBDO	FXþÖBDdLg	d	� ¡´�TÁ��W)&+ 
 �¸Ð ����"KERH*[aH�ChF"g6dLgNID]2�-H4�GgNBwþaH*ID]+O	F"g_]=QÖPRC9EdÇ.o
Q×BDgRC*H�� BZQ<�RgNBÝþÖH¶FLgRMÍWNF"þ,þÖENH¶QaF"OÞH�þÖBDOÞHLWeþaENH0�8qgRH'þ�BZQ �RgNBÝþÖH	�
�§=U1T5U14:>=U7���0RdL[�FLgq] ��PNgRC'þÖBDdLg�Ï�W5�yH¶MeH*gRd"þÖH_�q]�Ï:� Ê¤}lN£Ì3�4þaENH0��PNgRC'þÖBDdLg �sBJ�sH*g��_]^Ï:� Ê}lN£Ì3� ���8�sN�Ï:���8�yB��
�^�NcÊ\FLgRM�Ï:� Êd}`NcÌ3� ���8�iN¬Ì(B����§NcÊ*�

KM�Ö� '©�Unp�!�¸���p�sN �eW�þÖENHhg�� N ~uÐ¤J%ÐX� ���Unp� S �¸���^}`N*ÐD� ���Unp� S �¸����� � !��TJ�ÐD� ���Unp� V �>���^}lNÆÐX� ���Unp� V �>����� �!N�'J%ÐX� ���Unp� � �>���W}`N�ÐD� ���Unp� � �>����� � !N� �
	 STU V � ��BJ��� '©�Unp���>���F��N e W-þÖENHhg��ÛN�~pÐSJ�ÐD� ���Unp���¸���W}`N�ÐX� ���Unp�!�¸���N�	�!N�'J%ÐX� ���Unp���¸���e}`N�ÐX� ���Unp�!�¸���N�� ! � !N� � � 6 �3�_BDdLPRQÖID]�Bwþ�ENdsIDMRQ�þÖERF"þiÐ �{Ç_��ds[HhFLC9E�ÇHr�� ��"KENHhg4W��,ENHhgNH��sH*[
ÐÛ����F"gRM � o 


� L ��BZQÔF2�G[ÖBDg5� �_BZFz�TWÍ[aHhChF"IDI�þaERFXþWÐ$� � Hhgsþ9F"BDIDQÕþaERFXþ�WW��ds[ÔHhFLC9E ��rO' 2<�1�!+qW-þÖERH*[aH�BZQ
F�O�PNIÝþÖBZQÖH'þ�BDg8ÎuHhC'þÖBDdLg�Ï � }ÃÐD� � ��Ú �I� � ��QÖd�þÖEGFXþ �?�/Ï � � �5� ��ds[�H�FLC9E ��r¬ÐD� � �!�IKmgØþaENH=IDBJ�sEsþ¶d	�KþÖENBZQ
d	�RQÖH*[R�XFXþaBÝdsg4W"BÝþyBZQ�H�FLQÖ]�þad�QÖH*H�þaERFXþ�W-�_]�þÖERH;�KF^]?�yH�ERF��sH?MeH*[aB%�LHhM� WLþaENH*[aH�BZQ;FLIJ�KF^]eQ�FmÇzr�� �,BÝþÖE=þaENH
MeHhQÖBD[ÖH�M �N[ad	�-H*[ÖþÖBDHhQhWeQ×BDgRC*H !	� � ��dL[,H&�LH*[a]	þad	7LHhg �L�
�zN !p}�Kmg(þÖERBDQ,ChFLQÖH?þaENH*[aH�F"[aH4�XF"[aBDdLPRQ 7_BÝgGMNQKd��ÅþÖ[9F"gRQÖBwþaBÝdsgRQ;þÖdC�-HÔC*dLgRQÖBZMeH*[aHhM �NPeþH�yH�[aHhQ×þÖ[aBZCTþKdLPN[9Q×HhIJ�sHhQ
þÖd�þÖERdsQÖHÕþaERFXþ?FL[ÖH�IZF��-H*IDIÝH�M �,BÝþÖE ���"W8��dL[�QÖdLOÞH-�XWedL[#�,ENdqQ×H�dLPNþN�LdsBÝg���FL[aChQ,F"[aHÕIZF��-H*IDIÝH�M �,BÝþÖE�I�FLgRM([&��Kmg
�ÆFLC'þ��yH?F"I%�yF^]eQ�MNH*[aBJ�sH?F�QÖH'þyd��4O	F"[R7_BÝg5�qQ�� �,BÝþÖE+þÖENH�QÖFLO�H4�N[ad	�-H*[ÖþÖBDHhQ�FsQÜBDg	þÖERHÕF��-dA�LH!_MeH�QÖC*[ÖB%�-HhMÞC*FsQ×H
d���F�Q×]_gRC9EN[adLgRBDQaFXþaBÝdsg�þÖ[9F"gRQÖBÝþÖBDdLgÃ}�KM�¦��BDQ�IZF��-H*IDIÝH�M��,BwþaE ���XWXþaENH*g� N«~uÐ¤J%ÐX� ���Unp���¸���-}lNcÐX� ���Unp���¸���N�� � � � �
B��þaENH�dLPeþR�LdLBDg5�+FL[aChQ,d��i��FL[ÖH�IDF	�GHhIÝIDHhM �,BwþaE\I�FLgRM8[�WRþaENH*g �ÆF3���tN ~pÐSJ�ÐD� ���Unp� S �>����}`N«ÐD� ���Unp� S �>�������I��TJ�ÐD� ���Unp� V �>���z}`N#ÐD� ���UnF� V �¸���N� �3[��TJ�ÐD� ���Unp� S �¸���H}`N#ÐX� ���Unp� S �¸����� � IJ�M� ���Unp� V �¸���H}`N#ÐX� ���Unp� V �>����� � [N� � B��� 'w�Unp�!�¸���p��N �eW;FsQÖQÖPNOÞBDg5� �,BÝþÖENdsPeþ(IDdsQaQ=d	���LH*gRH*[9F"IDBwþu] þÖERF"þ+þÖERH F"[9C8IDHhFsMeBÝg�� þÖd ���Unp� S � � �	BZQ(IDF	�GHhIÝIDHhM
�,BwþaE I�FLgRM þÖERF"þ+þaENH7F"[9C�IDHhFLMNBÝg5�ÚþÖd ���UnF� V �¸���=BDQ+IDF	�GHhIÝIDHhM �,BÝþÖE [�W;FLgRM �E�W��� N$~pÐSJ�ÐD� ���Unp�!�¸���¤}lN
ÐX� ���Unp�!�¸���N���ÚI��TJ�ÐD� ���Unp�!�¸���e}`N¬ÐD� ���UnF�!�>�����	� [N�'J%ÐX� ���Unp���¸���-}lNcÐX� ���Unp�!�¸���N���ÚI�� [N� � BJ�	� 'w�Unp���¸���p�\N e �

� H¶ChF"g6gNdA� C*dLgRC*IÝPRMNHLW���[adLO "KERH*dL[aH*O ��FLgRM^ª4H*OÞO	F��.}
Ý�Þ °�ß�à8°�± 
Üµ �¦»�C^XB=87)1'3%=UZ 9B1D581DC�36C65kX6»)5\gF:<Z`:<1'@ � 36=\gFZjCVE :q9�[\CBXV:>[k5\gFZjC�·V=83 � �\7¦CV149��K:<1¸»´��CB5 	 ½ 3;:<7��U9^âT:<7
1<»)CW9FCF7�9FC§=�·��¦»�CB=836CVE � é\¾

� (e� &6�4öU+®� ÷Nø��W�4÷eöNü���!����4÷Rü�)�û¦��öNüuøÜõ
� ERFXþyBDQyC*FLIÝIDHhM�þaENHÔMeHhC*BDMNF	�NBDIÝBÝþu]�d	��C'dsgsþa[ÖdsI /mQ×þaFXþaH,[ÖH�FLC9ERF	�NBDIÝBÝþu]�dA�sH*[ �8_gNH'þ9Q�þa[aFLgRQÖIDF"þÖHhQ�þÖd�F¶Quþa[aF"þÖH&�L]?��dL[
C'PN[R�NBDg5�8Q×H�F"[9C9E QN�RFLC*HhQÔBDgD�LH*[aBJ��]qBDg5�8QaFA��H'þu]
�N[Öd-�GHh[×þaBÝH�QÔd����RgNBÝþÖH+FLgRM7BDg��RgRBwþaH /mQuþ9FXþÖH=F	�LHhgsþ9Q�FLQ��yHÞERF��LH

e 




BÝgqþa[ÖdeMePRC*HhM�BDg f_P5�RQÖHhC'þÖBDdLg2���IK�þ�BDQ¶dLgNID]
�-dsQaQ×B%�NIDH	þÖd\MNHhF"I��,BwþaEØþÖENdqQ×H=QaFA��H*þu]
�N[ad	�-H*[ÖþÖBDHhQ¶d��,F"g_] F	�LH*gqþ
¨ þÖERF"þ�C*F"gX�-H�H����N[ÖH�QÖQÖHhM FLQÔP5�8�KF"[9M3_C*IÝdqQ×H�M\QÖH'þaQÔd	�;O	F"[R7_BÝg��sQ�d��;þÖENHB�8_gNH'þ¶FsQÖQÖdeC'BZFXþÖH�M �,BÝþÖE2¨¶W1�RPeþ
þÖENHh[ÖH�FL[ÖHÔgNd	dLþÖENHh[,[ÖH�Quþa[ÖBZCTþaBÝdsgRQ�� 6 �C'dsPN[aQÖHLWeH&�LHhg+þaENHhQÖH07_BÝgRMRQ,d���QÖF���H'þu]2�N[ad	�-H*[ÖþÖBDHhQ,FL[ÖHÔPNgGMeHhC*BDMNF	�NIDH�BÝg
�LHhgNH*[9F"I/��1?dA�;H&�LHh[hWqdLPN[KOÞH'þaENdeM(ChF"g6QuþaBÝIDI4Q×dsIJ�sH?O	F"g_]=BDgRQ×þaFLgRC'H�Q;d	�4þÖERH*O��)0NPR[×þaENH*[aOÞdL[aHLWqdLPN[KOÞH'þaENdeM+BZQ
OÞdL[aHÕH�U	C*BÝHhgqþyþaERF"g6gNds[ÖO	F"I ��ds[N�KF"[9M3_QÖHhFL[aC9E�þaHhC9ENgNBZÿqPNHhQhWNQÖBÝgRC*HÔBwþ,BZQ<�GdqQÖQÖBJ�RIÝH�þÖdÞC'PR[N�(þÖENH�QÖHhFL[aC9E6Q��RFsC'H
��dL[�þÖERH=��ds[N�KF"[9MÚQÖHhFL[aC9E �_]ÚPGQ×BDg5� þÖENH�BDg���dL[aO	FXþÖBDdLgàC'dsO��RPeþÖH�M MePR[ÖBDg5��þÖENH��RFsC 78�yFL[aMNQ�Q×H�F"[9C9EQ�NEGFLQÖH	�
ý IÝþÖd-�LH'þaENH*[�WNdsPN[,OÞH'þÖERd_M��R[ÖdeMePRC*HhQ�FLgRQN�;Hh[aQKd	�ÅþaENH0��dL[aO����;f�W P 6 WNds[��;P��0P 6	� P¶W5�,ERH*[aHÔþÖENHW���;f
F"gRM@P 6 F"gGQ��yH*[9QKF"[aH�FLIJ�KF^]eQyC*dL[a[ÖH�CTþG�

Kmg(þaENH ��dLIDIÝdA�,BDg5���;H�þaEqPGQ,Q×ENdA� ENdA�3þadÞF	�5�NID]	þÖERH �sH*gNHh[aFLIL�N[ÖBDgRC*BJ�NIDH�MeHhQaC'[aB%�GH�M+BDg�feHhCTþaBÝdsg^
�þad�dsPN[
��[aF	�LOÞH*gqþ?d	�<9#9Kf8FLgRM �8_gNH'þ9Q��¦0Nds[�MNHhQaC'[aBJ�NBDg5�	þaENHÞQuþa[aF"þÖH��s](OÞds[ÖH_��dL[aOÞFLIÝID]LWW�;H�QuþaBDC 76þad+þaENH?�R[Öd-�NIÝHhO
d��c�sH*[aB���]_BDg5�@�,ENH'þaENH*[�QÖdLOÞH�F	�LHhgsþ�¨�OÞF^]8H&�LHh[ÕH��_H�C'PeþaH	F"g_]��LB%�LH*g�FLC'þÖBDdLg¤��ds[ÔgNd"þG� � H	FLQaQ×PRO�H�þÖEGFXþ
þÖENH�PRgRMeH*[aID]qBDg5�	C9ERFLgNgNH*IÍd	�w�+BDQKPNg�q[aHhQ×þÖ[aBDC'þÖHhMV�
Ý�Þ °��©à8ß��3,4°�±��

� �30 �u² � .k°�� ý g�F	�LHhgsþ	¨ �,BÝþÖE�BDgNBwþaBDFLI�Q×þaFXþaH��'ÁÜ�;F"gRM�F"g�FXþadLOÞBZC�FsCTþaBÝdsg^� �
�
	 °10 � �>ß ��� 9yFLg8F��LHhgqþe¨ H&�LH*[,H��eHhC'PNþÖH�FLC'þÖBDdLg���
+�à8°�� ².à8²��uß)à ��� Þ ²/0u°��
e ��JyPNBDIDM(þÖERH0�8qgNH*þ � FsQÖQÖdeC'BZFXþaHhM2�,BÝþÖEd¨_�
���	ª4H*þ�¡ � �-H;þaENH�QÖH'þd��-O�BDgNBDO	F"IeO	F"[R7_BÝg5�qQI�,ERH*[aHe�¶BDQ�BDOÞO�H�MeBZFXþÖHhIÝ]�H!�eHhC*PeþaF	�NIÝH-�U0Nds[�H&�LHh[Ö]Ôþa[aFLgRQ×BÝþÖBDdLg

�IZF��-H*IDIÝH�M2�,BÝþÖEH��þaENH*[aHÕBZQyF¶OÞBÝgRBÝO	F"I�O	F"[R7_BÝg���Ð � þaERFXþyH*gRF	�NIDHhQs���3K�þKBZQc�sBJ�sH*g2�_]	F"g !�qþÖd	7sH*g	dsg+F"IDI
�NIZFLC*HhQKBDg �W)&+8�¸���!��"KENHhgd¡ � N«~uÐ � �D�yIDF	�GHhIÝIDHhM@�_]z� � �

�m² . ���m².à���0u°�²�à . Þ � Þ ² 0p°��4f_dLI%�LH�þaENH�C'dLgqþa[ÖdsI /mQuþ9FXþaHÕ[aHhFsC9ERF��NBDIDBwþu]C�N[ad	�NIDH*O ��dL[KþÖERH�P5�8�yFL[aM(C'IDdsQÖPN[ÖH�d��
þÖENH�Q×H*þ,¡ � �3KM��F"g_]�O	FL[N7_BDg5��BÝg=þÖENBZQÜP��3�KF"[9M	C'IDdsQÖPN[aH�C*FLgB�GHÕ[ÖH�FLC9ENH�M���[ÖdsO%þaENH?BDgNBÝþÖBZF"I-OÞFL[N7_BDg5�RWLþÖENHhgz¨
C*FLg�[aHhFsC9E	F�Quþ9FXþÖH?BÝgB�,ENBZC9E���BDQÜBÝOÞOÞHhMeBZFXþaH*ID]�H��eHhC'PNþaF��RIÝH-�89;dLg8�sH*[9Q×HhIÝ]sW^FsCTþaBÝdsg��_�,BDIÝIGgNH��sH*[ �-H�H��_H�C'PeþaHhM
B���þaENH¶P5�8�KF"[9M6C*IÝdqQ×PR[ÖH�d	�K¡ � þÖPR[ÖgRQ?dLPeþÕgNd"þ,þad2�GH�[ÖH�FLC9ERF	�NIÝH���[adLO þÖENH�BÝgNBÝþÖBZF"I�Quþ9FXþaH	�W"KERBDQ?dLPeþ9C'dLOÞH�BZQ
Q×]_gNdsg_]qOÞdsPRQT�,BÝþÖE=þaENH?BDgNBÝþÖBZF"I�Quþ9FXþaH?gNdLþ��-H*BDg5��C*dLgqþaFLBÝgNH�M	BDg 'I)G+ , �'¡ � �TWsþÖENHÕIDFsQuþKQuþ9FXþaHÕQÖH'þ��sH*gNHh[aF"þÖH�MÞBÝg
�GHh[���ds[ÖOÞBDg5��þÖENH;�RFLC 78�KF"[9M�QÖHhF"[9C9EV� 1?H*gRC*HLW"BJ��þÖENH�BDgNBÝþÖBZF"IRQ×þaF"þÖH�Med_H�QT�GHhIÝdsg5�ÔþÖdÔþaERFXþyQ×H*þhWXþaENH*gÞþaENH?F"gGQ��yH*[
BDQ,Q×þÖBDIDI4d	�-H*g8F"gGM2��ds[N�KF"[9M+QÖHhFL[aC9E=�,BÝIDI�C'dsOÞO�HhgRC'H-�

"KENH<��PNgRC'þÖBDdLg
�4+A�1� ���.�B� 2q�'�DÌ�þaF�7sHhQFsQ�BÝg5�RPeþ�þÖERH#�8qgNH*þhW^þaENH�BDgNBwþaBDFLINQuþ9FXþaH-�'ÁÜ�ÅF"gRM�þÖENH�QÖH'þ�d	�-O	FL[N7_BDg5�sQ
¡ � �5K�þ�[ÖH*þÖPN[agRQ,���;f�W�P 6 WedL[	�4P��0P 6	� P��

"KENH���PNgRCTþaBÝdsg|I1+A�-)�� ��� ��� È�� ����� �'¡ � J��TÁÜ�M��QÖHhFL[aC9ENH�Q;�GFLC 78�yFL[aMRQ?BDg ��qgNH*þ��,BÝþÖE þÖERH��yHhF	7��R[aBÝg5�6[aPNIÝHsW
B>� H	�DW*BDg�þaENH�dA�LHh[aF	�5�N[ad��eBÝO	FXþaBÝdsgV� K�þ�[aH'þÖPR[ÖgRQÅF,[aHhQÖPNIwþ4d	�eþÖENH ��dL[aO ����Ù�J6n��L�,ERH*[aH���Ù�N '*)&+ ,�! �" !$#&%'% ! �!( �4¡ � �F"gRMSn�r*) BDQÕþÖERH�OÞBDgNBDOÞFLI�gqPRO_�-H*[�d��yQuþaH��RQÕþÖEGFXþÔþÖENH��RFsC 73�KF"[9MNQÕQ×H�F"[9C9E\gNH*H�MeHhM\þÖd�[aHhFLC9E��'ÁÜ�KBDg7þaENH
dA�LHh[aF	�5�N[ad��_BDO	FXþaBÝdsg\d��,þaENH+QÖ]_Q×þÖHhO ��dL[ � e B���BÝþ�gRH��LHh[�MeBZM����:"ÅH*[aO�BDgRF"þÖBDdLg BZQ��LPGF"[9F"gqþÖHhHhMX�_]7þaENH2�ÆFsCTþ
þÖERF"þH�8qgRH'þaQ<�,BÝþÖE6þaENH0�;H�F�7B�G[ÖBDg5�Þ[ÖPRIÝH�F"[aH �;HhIÝI�_Q×þÖ[aPRCTþaPN[aHhM6Q×]eQ×þÖH*O	Q0�´Q×HhH�ª�H*OÞO	F���F"gRM^ª4HhO�O	F��-���

KM�-þaENH,BDgNBwþaBDFLIGQ×þaF"þÖH-�TÁÜ�4BZQ?�©ß���BDg+��Ù¥N '*)&+ ,�-, � � � � � � ��. �4¡ � �ÅþÖERH*g=QÖPN[ÖHhIÝ]�gNdÔO	F"[R7qBDg5��BDg�þÖENH�P��3�KF"[9M0/
C'IDdsQÖPN[aHÕd	�K¡ � BDQK[aHhFsC9ERF��RIÝH�H*BÝþÖENHh[�BDg(þaENH¶F��sH*gqþ	¨ãF"gRM+þÖE_PRQ,þÖENH¶FLgRQ��yH*[KBZQHP 6 � 6 þÖENHh[N�,BZQ×HÔdsgNH�Quþ9F"[ÖþaQ
þÖENH���ds[N�KF"[9M+QÖHhFL[aC9EI�

/�	 �3. ���4ß�����+A�1� �����;� 2>�T�DÌL� �2J6¡ � J��TÁÜ�M�-}
����ÙmJ6n��e}`N�IT+A�3)�� ��� � � È�� ���-� �'¡ � J��TÁÜ� �
� / �TÁÜ� �r0��Ù
� Þ °0�21 � P 6
°1, 0u°31 � I1+A�3) � � Ò �

�
� ����� �¸�TÁÜ�BJ6¡ � J���Ù�J6���4n����

Kmg þÖERBDQÞF"I%�Lds[ÖBÝþÖEROt��� ��BDQ�Q×dsOÞH2�5�eHhM ��PNgRC'þÖBDdLgÚþaERFXþÞBZQ�PRQÖHhMÚþÖd�MeH'þaH*[aO�BDgNH(þÖENH�QÖHhF"[9C9E8eMeH��eþaE d���þaENH
��dL[R�yFL[aM	QÖHhFL[aC9EI� � H�O�PRQ×þyERF��sH :�Ê � �A�>Ê �54?Ê�WedLþÖENHh[N�,BZQ×H?þÖENH4��dL[R�KF"[9M0/�QÖHhFL[aC9EÞC*FLgNgNdLþ �-dsQaQ×B%�NID]Þ[ÖH*þÖPN[ag(F
�GdqQ×BÝþÖB%�LH�FLgRQ��yH*[G�

e �



/ 	 �3. � �>ß ��I1+A�-)�� � � � � È�� ���-� �'¡ � J��TÁÜ�M�
¡2�W}lN¥¡ � ��ÇH}lN - �)n�}lN � e
à8° ��°�²��

� / �'n�N � e � �TÁÜ��rd¡ È �3� Þ °0��nW}`N£Ç
¡ È;É S }lN£¡ È � ¡´�TÁ���)G+-�'¡ È �
ÇH}lN¥Ç-� e

	 � ��� ,-¡ È;É S N¥¡ È
1 � �4¡|È.J6n��

��ß�à �§².à�� 0u°�².à�. Þ � Þ ² 0p°���Kmg=þÖENH;��dL[R�yFL[aM	QÖHhFL[aC9EC�NERFsQ×H4�;H�Med�gRd¶IÝdsg5�LHh[ÜPRQÖH�þaENH�dA�LH*[9F����N[Öd��eBDO	FXþÖBDdLg�W
�NPeþ�þaENH¶[aH��sPNIDFL[KO�deMeHhI���þÖENH���qgNH*þ;�,BwþaE�þÖENH�Quþa[Ödsg5���R[ÖBDg5�=C*dLgRMeBÝþÖBDdLg �TWRBDg8dL[9MeHh[KþÖd=F��LdsBDM=�LH*þ×þaBÝg5�C�ÆFLIDQÖH
�GdqQ×BÝþÖB%�LH�Q�� � HÔQÖHhF"[9C9EC��dL[R�KF"[9M_��[adLO�þaENHÕBDgNBÝþÖBZF"I-O	F"[R7qBDg5���TÁÜ�ÅþÖd?�RgRM	dsPeþ��,ERH'þÖERH*[,FXþyIÝH�FLQ×þÜdLgNHÕO	F"[R7qBDg5�
þÖERF"þyHhgRF��RIÝH�Q;FsCTþÖBDdLg^��BDQy[aHhFLC9EGF��NIDH	�3"KERFXþKOÞHhF"gGQÜþaERFXþ<�yHÕF"[aHÕQÖHhFL[aC9ERBÝg5����dL[KF�[aHhFsC9ERF��NIDH�O	F"[R7_BÝg��¶þÖEGFXþ
BDQ��NB%�	�sH*[;þÖERFLg ��ds[;H�ÿqPRF"IGþÖd8�ÜQÖdLOÞH?O	FL[N7_BDg5��BDg^¡ � � � HÕPRQÖH?dsgNID]ÞþÖENHÔC'dsgRMeBÝþÖBDdLg=d	�ÅQuþa[Ödsg5��HhgRF��RIÝH�MegNHhQaQ
��dL[Þþa[aFLgRQ×BÝþÖBDdLgGQ*W�BDgàds[aMNH*[�þÖdÚQ×þaF^] [aH��sPNIDFL[C�q] F��LdLBZMeBDg5��BÝ[a[ÖH&�LPNIZF"[ÞQÖ]qgGC9EN[ÖdsgNBZQÖF"þÖBDdLgRQ&� � H8[aHhQ×þÖ[aBDC'þÞdsPN[
��dL[R�yFL[aM Q×H�F"[9C9E\þad�þÖENdqQ×H	C'dsg����sPN[aF"þÖBDdLgRQÕþaERFXþ�FL[ÖHÞBDg�dsPN[¶F"ID[aHhFLMN]7C'dsO��RPeþÖH�M dA�sH*[9F��5�R[Öd��eBDOÞF"þÖBDdLg ��Ù
d��H'*)&+	,	�4¡ � �TW�QÖBÝgRC*H+gNd7OÞFL[N7_BDg5� �NB%�	�sH*[¶þaERF"gÚQÖdLOÞH(OÞFL[N7_BDg5�8BDg?¡ � C*F"gQ�GdqQÖQÖBJ�RIÝ]X�GH([ÖH�FLC9ENH�M ��[ÖdsO
F"g_] C*dLg����sPN[9FXþÖBDdLgGQ�þaERFXþ+FL[ÖH�gNdLþ=BÝgðþaENBZQ=Q×H*þ&�c"KERBDQ=C*PN[R�RQ�þÖENH Q×H�F"[9C9E QN�RFLC*H�FLgRMàO	F�7LH�Q�þÖENH Q×H�F"[9C9E
OÞdL[aH�H!U=C'BDH*gqþ,F"gRM	þÖE_PRQKF"IDIÝdA��QÜPRQÜþÖd�PRQ×HÕIDFL[N�sH*[;gqPRO_�-H*[9Q,�A�'n���þÖEGF"g+BÝþ<�;dsPNIDM=d"þÖERH*[R�,BDQÖHH�-H4�N[9FLC'þÖBZC*FLIÝID]
�GdqQÖQÖB%�NIÝH-�

/ 	 �3. � �>ß ��I1+A�-)�� � Ò �
�
� ���&� �¸�TÁÜ�6J6¡ � J&��ÙmJ6�!�

 �}lN¥� �
*�}lN�~p�TÁÜ� � �
� Þ � ,4°® 
4 -

*�}lN ��* � 'w�Unp� � � � � Í��-��*3�N� ,0��Ù
 �}`N|  � e
� / ��Ð�oÃr *)J%Ð r�¡ � � Ð ��Ð�o � Þ °0�21 � ���;f

1 � �4P��0P 6	� P

KmgØþÖENBZQ�F"I%�LdL[aBÝþÖENO þÖENH+þÖHhQ×þÖ�.Ð o r *)J%Ð r£¡ � � Ð �/Ð o BZQ�C'dsOC�NPeþaF	�NIDHLWI�-HhChF"PRQÖH^¡ � BZQ0�RgRBwþaHLW�F"gRM
*6BDQ4�RgNBÝþÖH	QÖBÝgGC'H��LIDd	�RFLIÅþa[aFLgRQÖBwþaBÝdsgRQ?dsg
�8_gNH'þ9Q �LH*gRH*[9FXþÖH�F2�GgNBwþaH*ID] �N[9F"gRC9ERBÝg5�+þÖ[9F"gRQÖBÝþÖBDdLg QÖ]eQuþaH*O��1"KENH
��PNgRC'þÖBDdLg
'w�Unp� � � � � Í��-��*3��[ÖH*þÖPN[agRQ,þaENH�QÖH'þÕd���BDO�OÞH�MeBDF"þÖH�Q×PRChC'H�QÖQÖdL[9QKd��ÜQÖH'þ-*(BDg8þÖENH�[ÖH&�LPNIZF"[�QÖ]eQuþaH*O ��gRd"þ
þÖENH�dA�sH*[9F��5�R[Öd��eBDOÞF"þÖBDdLgW�'W	�,BÝþÖE6þÖERH¶Quþa[Ödsg5�_�G[ÖBDg5�Þ[ÖPRIÝH-�

"KENH?F"I%�Lds[ÖBÝþÖERO �N[aHhQÖH*gqþÖH�M�ERH*[aH,BDQÜgNd"þÜF¶QÖH*OÞB�_MeH�C'BZQ×BDdLg��N[adeC'HhMNPN[ÖHsWLQÖBÝgRC*HKþÖENHh[ÖH,BZQ�gRd0�LPRFL[aFLgsþaH*HyþÖEGFXþ
þÖENHÞF"I%�Lds[ÖBÝþÖERO �,BDIDI(�sBJ�sH�FLIJ�KF^]eQ,þÖERH�FLgRQ��yH*[��Y�yf �ÆdL[�P 6 �?B��;þÖENHÞFLC'þÖBDdLg\BZQC��gNdLþ �Õ[ÖH�FLC9ERF	�NIDH	�GJyH�C*F"PGQ×H
þÖENH���ds[N�KF"[9M7QÖHhFL[aC9E\BZQ�[aHhQ×þÖ[aBDC'þÖH�M8þÖd8MeH&�eþÖE|�A�'n��TW4BÝþ�BDQÔBDgRC'dsOC�NIÝH*þÖH	BDg7þaENH=QÖH*gRQÖH�þaERFXþ�þaENH�þÖ[aPNH=F"gGQ��yH*[
�Y�yf�OÞB%�LEqþ�gNdLþc�GH<��dsPNgRMÞBDg=Q×dsOÞHKChFLQÖHhQhWLF"gGM�BDgRQ×þÖH�FLMÞF"gRQN�yH*[i�;P��0P 6	� P BZQT�N[ad_MNPRC'H�M1� 6 g�þÖENH?d"þÖERH*[
ERF"gGMÍW4F6þÖ[aPNH	F"gRQN�yH*[0P 6 OÞBJ�sEsþ�FLIDQÖd@�GH	OÞBZQÖQÖHhM1�*"KENH	dA�LHh[aF	�5�N[ad��_BDO	FXþaBÝdsg6OÞB%�LEqþ��-HÞþÖd_d8C'dsFL[aQÖHÞF"gRM
þÖE_PRQÔþaENH2�RFsC 78�yFL[aM Q×H�F"[9C9E OÞB%�LEqþ¶OÞBDQaQÔþÖERH+C'ds[Ö[aHhC'þ0P 6 FLgRQN�;Hh[¶F"gRM�ERFLgRM þÖENH2�R[Öd-�NIÝHhO dA�sH*[ÔþÖd�þaENH
��dL[R�yFL[aM Q×H�F"[9C9E
�,ENBZC9ED�,BÝIDI �N[adeMePRC*HÞþÖENH=FLgRQ��yH*[��4P��0P 6-� P_� 1�dA�yH��sH*[�W-BJ�,dLPN[¶FLIJ�sdL[aBwþaENO �N[adeMePRC*HhQ
F"gRQN�yH*[,�Y�yf=ds[HP 6 þÖENHhg(þaENHhQÖH�F"[aH�F"I%�yF^]eQKC'ds[Ö[aHhC'þ&�

0ÅBDgRFLIÝID]LWXBÝþ�BDQ(�-dsQaQ×B%�NIDHyþÖd�C'dsO_�NBDgNHydLPN[�OÞH'þaENdeM?�,BÝþÖEÞFLChC'HhIÝHh[aF"þÖBDdLg�þaHhC9ENgNBZÿqPNHhQ�BDg�þÖENH ��dL[R�KF"[9M�QÖHhF"[9C9EV�
"KE_PRQ?dsgNH��;dsPNIDM\[ÖH&�NIDFsC'H�þÖENHÞFLQaQ×B%�LgRO�Hhgqþ *d}`N ��* � '©�Unp� � � � � Í��	��*8���,3��Ù�BÝg7þÖENHÞF"I%�Lds[ÖBÝþÖENO F	�GdA�sH��_]
*�}`N ��* � ¨	� �!+ 2 +&)u��� +-��*3�N��, ��Ù�W3�,ENH*[aHKþÖERHH��PNgRC'þÖBDdLgz¨�� �!+ 2 +G)p��� +3��*8��C'dsOC�NPeþÖH�QÜF0�GF"[ÖþÖBZF"IGFsC*C*H*IDH*[9FXþÖBDdLg�d��
þÖENH���ds[N�KF"[9M+QÖHhFL[aC9E�W8��dL[,H!�NFLO��RIÝH��_]+IDd_d	7_BÝg��?��ds[,[ÖH&�GH�FXþ9F��NIDH�Q×H�ÿsPRH*gRC*HhQ,d	��þÖ[9F"gGQ×BÝþÖBDdLgRQ,FLgRM�C'dsO��RPeþÖBDg5�
þÖENHhBÝ[IDHhFsQuþ:�5���-dLBDgqþ&�	"KENBZQC*FLg?�-H�MedsgNHKBÝgÞO	F"g_]¶MeBJ$-Hh[ÖHhgqþ �yF^]eQhWG�R[ÖdA�_BZMeHhM¶þÖERF"þ�BwþÜQaFXþaBDQ��RHhQÅþaENH<��dLIDIÝdA�,BDg5�
C'dsgRMeBÝþÖBDdLg4W��,ENBZC9E�BDQKgRH*HhMNHhM=��dL[KþaENH0�N[ad	�L[aHhQaQyF"gRM�C'ds[Ö[aHhC'þÖgNH�QÖQ;d���þÖERH¶FLC*C*H*IDH*[9FXþaBÝdsgÃ}

'©�Unp� � � � � Í�� ��*8�?a�¨	� �!+ 2 +G)p��� +8��*8��a '©�Unp� É � � � � Í�� ��*8�

e �



� ��øÜõ?ûÜ�Öú�!_üuøÜõ®�õ?ù #?ú�÷eö #	��÷�" ø�÷��
� H+ERF��LH	MeH�QÖC*[ÖB%�GH�MØF �LHhgNH*[9F"I�þaHhC9ENgNBZÿqPNHC��dL[�[ÖH�FLC9ERF	�NBÝIDBÝþu]7F"gRFLIÝ]eQÖBDQÔd	�,gNdLg88�;HhIÝI�_Q×þÖ[aPRC'þÖPN[aHhM�Q×]eQ×þÖHhOÞQ&�
K�þ�C*dLO_�RBÝgNH�Q�F C'dLOC�NIDH'þaH �RFsC 78�yFL[aM�[aHhFLC9EGF��NBDIÝBÝþu] FLgRF"ID]eQ×BZQ¶BDg F
�;HhIÝI�_Q×þÖ[aPRCTþaPN[aHhM�dA�LHh[ eF��5�N[ad��eBÝO	F"þÖBDdLg
d��ÕþÖENH8QÖ]_Q×þÖHhO �,BwþaE F"g BDgRC*dLOC�NIDH'þÖH@��ds[N�KF"[9MÚQÖHhF"[9C9EV�T"KENBZQ���dL[R�yFL[aM Q×H�F"[9C9EÚBDQÞ[aHhQ×þÖ[aBZCTþÖH�M þad þaENH��N[aH /
�_BÝdsPRQ×ID]\C'dsOC�NPeþÖH�M
�GFLC 78�yFL[aM\[ÖH�FLC9ERF	�NIÝHÞQÖH'þ&� 6 PR[�OÞH*þÖENdeMX�N[ad_MNPRC'H�Q�FLgRQN�;Hh[aQ�d��;þÖENH���ds[ÖOÆ���;f�WVP 6 W
dL[§�4P��0P 6-� P�W*�,ENHh[ÖHÞþaENH����;fØFLgRMOP 6 FLgRQ��yH*[9Q�F"[aH=F"I%�KF^]_Q�C'dL[a[aHhCTþG� � H=ERF��LH=FLIDQÖd7F	�5�NIDBÝH�M�þÖENBZQ
�LHhgNH*[9F"I�OÞH'þÖERd_M þad6[aH*IZF��-H*IDIDBÝg5��-��[aH*HB9#9Kf �,BÝþÖE �RgNBÝþÖH=QÖPNO	Q�F"gRM
�;HÞERF��sH�QÖENdA�,g ENdA�ãþÖd8C*dLgRQ×þÖ[aPRCTþ¶F
�;HhIÝI�_Q×þÖ[aPRC'þÖPN[aHhM	dA�sH*[9F��5�R[Öd��eBDOÞF"þÖBDdLgC�_]2�,ERF"þ �yHÕEGF��LHÔC*F"IDIDHhM2��qgNH*þaQ&�5F�dsQaQ×B%�NIDH�þÖd-�NBZC*Q���dL[ ��PeþaPN[ÖH0�ydL[R7
BÝgGC'IDPRMeH�þaENH���dsIÝIDdA�,BÝg��	dLgNH�QF}(� e �?A8dL[aH¶MeH*þaF"BDIDHhM8Q×þÖPRMeBDHhQÕd���FsC*C'HhIÝHh[aF"þÖBDdLg�OÞH'þaENdeMNQ,þaERFXþÔC*F"g �-H�PGQ×H�M�BÝg
þÖENHC��ds[N�KF"[9M�Q×H�F"[9C9E �T�>�	�0�LH*gRH*[9F"IDBDQÖBÝg��(dsPN[�OÞH'þÖERd_M�þad8d"þaENH*[¶C*IDFsQÖQÖHhQÔd	�ygNdsg83�yH*IDI�_Q×þÖ[aPRCTþaPN[ÖH�M QÖ]eQuþaH*O	Q
Q×PGC9E6FsQyþÖENH�� eC*F"IZC'PRIÝPRQ��V�>
3� KmOC�NIÝHhOÞH*gqþÖBDg5�ÞdLPN[�FLIJ�sdL[aBwþaENO�BDg8F�þad_dLI/�

�z°1,>² �p°��� ß)à � ý Q;��ds[Õ[aH*IZFXþaHhM
�;ds[N7�W��yH�ERF��LH�þÖd6O�HhgqþÖBDdLg � �A��W �,ENH*[aH?�yH*IDI�_Q×þÖ[aPRCTþaPN[ÖH�M\QÖ]_Q×þÖHhO	QÕFL[ÖH
H*OC�NIDdX]LH�M=BDg6MeH�C'BZMeBDg5��þÖH*[aOÞBÝgGFXþÖBDdLg6BDg6F�[ÖH�Quþa[ÖBZCTþaHhM	� _ChF"IZC'PNIDPRQ&�8"KERH �KF^]B�yH*IDI�eQuþa[ÖPRC'þÖPN[aHhM(Q×]eQ×þÖHhOÞQKFL[ÖH
�N[adLP5�sEsþ?þÖd �-HhFL[ÕBDg � �A��BZQ?gNdLþ F�H*þÖ[aB�_gNH'þ�3�RFsQ×H�M6FLgRM�þaENH*[aH!��ds[ÖH�MeB�U=C*PNIwþ�þÖd6C'dsO��GF"[aH�þÖd(dLPN[ÔF��5�R[ÖdqFLC9EV�
A8dL[aH*dA�sH*[�WeFLQ�QaFA��H*þu]=�N[ad	�-H*[ÖþÖBDHhQ�d���þÖENH_7qBDgRM��yH¶ERF��sH¶C'dLgGQ×BZMeH*[aHhM�FL[ÖH�PNgGMeHhC*BDMNF	�NIDHLWGFLg_](FXþÖþaFsC 7+dLg�þaENH
IÝBDgNH�QKd��#� ����C*F"g6gNH&�LH*[,BDOC�N[adA�LH�dLg6dLPN[,[aHhQÖPNIÝþaQ,ÿqPRF"IDBÝþaFXþaBJ�sH*ID]	�

F�H'þÖ[aBRgRH'þ;QÖH*O	F"gqþaBDChQT��dL[#9#9Kf-qIDB%7LH#�N[adeC'HhQaQ�ChF"IZC'PNIDBGF	�5�GH�F"[aHhM	F	�5�N[ad��_BDO	FXþaH*ID]0��[ÖdsO%þaENH?OÞBZM3qHhBJ�sEqþÖBDHhQ
dLg8�KF"[9MNQ��´Q×HhHLW���ds[�H��NF"OC�NIDHLW5� e ���E�ÅF"gRM�OÞdL[aH;[aHhC*H*gqþÖID]�þÖERH*[aH;ERFsQ:�GHhH*gÞF�[ÖH�Q×PN[R�LHhgRC'H;d��GþÖENBZQ�þÖd-�NBDC�� ���M��"KENH
Q×HhO	F"gqþÖBZC*Qc�N[ÖH�Q×HhgqþÖHhM=ENH*[aH?BZQKQ×H*þyF��GF"[Öþ��_]ÞBwþ9Q;ERHhF��_]�[aH*IDBZF"gRC*H?dLg(C'dLIDdLPR[ÖH�M�þÖd	7sH*gRQ;BDg(C'dsO_�NBDgRF"þÖBDdLg2�,BÝþÖE
þÖENH��ÆFLC'þ�þÖERF"þ�H&�LHh[Ö]��8_gNH'þ�BDQ*�RgRBwþaHLW��,ENHh[ÖHÜþÖERF"þ:�RgNBÝþÖH*gRHhQaQ�BDQ�d	�8�_BDdLPRQÖIÝ]�C*[ÖPRC*BDFLI	��ds[F��5�NID]_BÝg��ÕdsPN[�O�H*þÖENdeM
��dL[��LHh[ÖBJ��]_BÝg��6QaFA��H*þu] �N[ad	�-H*[ÖþÖBDHhQ�d��yBÝg��GgNBwþaH�eQuþ9FXþÖH	QÖ]eQuþaH*O	Q��1Kmg � ����BDg��RgNBÝþÖH	gNH*þaQÔO	F^]8deC*C*PN[&�4A\dL[aH*dA�LHh[hW
d"þaENH*[#�ydL[R7=dLg�F�H'þa[ÖBÍgRH'þÕQÖH*O	F"gqþaBDChQ ��dL[#�N[adeC'HhQaQ,C*FLIDC*PNIDB4BÝgGC'IDPRMeBDg5� � �	�I�LHhgNH*[9F"IDID]=MeHhFLIDQ<�,BÝþÖE8[aH*IZF��-H*IDIÝBDg5�
�,ENH*[aHhFsQyBwþ�BZQ,gNdLþKd-�8�qBDdLPGQ;ERdA� �yH¶C'dLPRIDM(OÞd_MNB���](dLPN[<��[9F"OÞH��ydL[R7ÞþÖd	Med�þaERFXþG�


 .�� �wß��,4°� ��°�±|°0� � � H��ydLPNIZM=IDB%7LHÕþÖd�þÖERFLg572FF"[adsQÖE ý�� B ��ý ��MePNIDIZF�FLgRMz0R[aFLg57��F"IDH*gGC'BZF���ds[KMNBDQaC'PRQ /
Q×BDdLgGQK[ÖHhIDF"þÖHhM+þÖd�þaENHÔþÖd-�NBDChQKd���þÖENBZQ#�RF	�GHh[&�

� ��&B�4÷���õÕû¦��!

��á,ò�á ¿ ¸N�s�sv|vÝt"� ¿ áÍ���h�_t�Z%Zmt*xqzÁ��thxq���;á��h��xqrmrm�hxGá+îyx����u¾q}����q� ¿ x_t*v|�Lrmz|r?�h�y�"�Lr��u}9��rK��z��u¾8oyx"¸e�h�qx_�L}T�R� ^G�hrmr��
·�z��D����¾_thxsxq}9v|r9á�â�x�������� �"!#�%$'&"!�(*),+-!/./(0+�!1),+�243657�%$'&98;:�<=$><@?6$'&": ACB"D��E:�+-!GFH)I8�?4J KMLONTá�^Rí,��=��P \ �"���9À�ÀGd"á

\ á,ò�á ¿ ¸N�s�qv|vwtL� ¼ áÅ��}a~×thxsr9���;á,����xsrmrm��xR��t*x_� Ó áÍìKz|¾�� ¼ �s}9xGá ¿ v|¹h�h~uz��u¾q��z|º�thx_t*v��srmz|r��*�ypL~u��¹h~×t*��rÕ��z��u¾\��}9v|vÙ �qthrmzQ�Æ�h~×�s}Ö~u}T�Þ�s�h�¶thz|xqr9áR�"!O.O+-&"2�D-�E:E+-!SD-!T<�),+-2U3657�VD-�E:�+-!s��� ` �L�|�T�hÀ � � \ �X� \ ���h�Lá�Lá,ò�á ¿ ¸N�L�qv|vwtÔthxq���;á#����xsrmrm��xRá(b�}a~uz��D�Lz|xq¹�ò4~u�h¹h~×th��r���z��u¾ÞoyxL~u}9v|zwth¸qv|}?��¾qthxqxs}9v|r9á�â�x�WI��)YX*J K-Z�áqâ �Å��� �G�9À�À��"á
Psá � áe��}a~ux_t'~×�s�L�_íÕá_���qrmzÁ�_thx_� � á3[;z|¸qth�_�L�sá������p_t*ºa�;xq}a�Ürm}9�¶t*x"�uz|º9r��Z�*~ypL~u�Xº9}9rmrythv|¹�}9¸L~×thr9á�â´x\[I+-&"2�DM]T^_$�`
a B�&": 36�E:�+�!�b�$>B"�7!c:�d�5#$ a .�+-&*^e: a �E&":�f�57�%$H<gX#h a �%$'2 a D-!T<i),+-2j2_5�!c:�BHD-�E:�+-!lk*&>+-�V+/BH+M] a D-!T<4km&n+-�V+/BH+M]6XM3c$>B�: ACBHD-�E:�+-!cobT$ a �E:�!7pqD-!6<G?#$'&": ARBHD-�E:E+-!q�qp_th¹h}9r;�L�TÀ � �h�-Psá ¼ vw�X��}a~T� \ ���h�Lá�"á ¿ á4���h�_t�Z%Zmt*xqzÜthxq��[?á � tT�"~Tá � �"�s}avºÖ¾s}9º ñ z|xq¹=v|��rmr���{^}9ºa�u�*~�t��s�sz��uz|��x\r��Lr��u}9��r9á=â�x1k*&>+/Br(U+n.sXIb�8g)YX*J KMKh�{���v|�q��}��T� ` �Ô�h�CW0tj)YXqá_�LpL~uz|xq¹�}Ö~ bÅ}a~uvwt*¹s�-�9À�ÀhÀLá

` áKí?áh���qrmzÁ� � áX»Kt*¸q¸s~uz|}9v|v|zÁ�Xt*x_�Õ»Õá=uNtT{�t'�m�×t*~u�sá	[Ü}9pqv|z|ºTt'�uzw�hxÔ{"r9á'~u}9º9�s~urmz|{^}��s}aÛqxqz��uz|��xqrÍz|xÕºÖ¾qthxqxs}9v � ¸qthrm}T�?ºTthv|º9�svwzÁáâ´x\��)I8vWIkxw7���-Z_3#&>+/B"$H$H<�:y!7p a �5^Rí,�� \ �"�9ÀL�epqth¹�}ar��9��� � �OP-PsáG�"ps~uz|xq¹h}a~>� bÅ}a~uvwt*¹s� \ ���h�Lá�"á�»ÕáG�jz}aºTz}�� ¿ áe·�zwx ñ }9vÁ�Rthxq�+�Ná ò�áeâ´�X}Ö~Táyo;xs~u}9v|zwth¸svw}Ô��¾_t*xqxq}avwr ¿ ~u} � t*rmzw}Ö~K�u�?b�}a~uz��D� Ó ¾_thx+ò�}a~m�D}9ºa�?��¾qthxsxq}9v|r9á
�"!O.O+-&"2�D-�E:E+-!	D-!T<�),+-243#5��VD��E:�+-!q�G� \ Pqè��'éÖ� \ � � �"���4�TÀhÀ ` á

dLá<[�áG�K}�íyz|º9�hvÝt	t*x_� � á0{y}axqxq}armr��Xá Ó }9r��uz|xq¹ ��Ù �qz|{hthv|}9xqºa}9r,�Z�h~ÕòÍ~u�Xº9}9rmrm}9r9á|b}�#$>+-&H$'�E:EB"D-]4),+-243#5��%$'&iX6B�:V$'!TB"$Ö���Ps� d�� � �9���L�4�9ÀGd��"áÀLá ¿ á"·�z|x ñ }avNthx_��ò4¾Gás�"ºÖ¾sxq�X}9¸e}avw}axGáNï�}9v|ver��m~u�sºa�u�s~u}T���m~×t*xqrmz��uz|��x�r��Lr��u}9��r�}9{�}a~m�"��¾q}a~u}M~;b}�#$>+-&>$'�E:�BHDM]�),+-243657�%$'&
X6B�:V$'!TB"$Ö� \ � ` è���� \ éÖ� ` � � À \ � \ �h�L�há�9�Lá�»Õá#{yz|¹��¶t*xGá�î;~×�L}a~uz|xq¹Ô¸X���sz|{"z|rmz|¸qz|v|z|�´��z|x�th¸qr��m~×t*ºa�;thv|¹�}a¸s~×thr9á*k*&>+/Br(�WI+-!T<M+-!\�SD-���#(0XT+/Br(w� \ � � \�`'� ��� ` �Í�TÀ�� \ á

e �



�h��á<[�á � zwv|xs}a~Tá�),+-2j2_5�!c:�BHD-�E:�+-!	D-!6<\),+�!TB�57&'&>$'!TB�h*áòÍ~u}9xX�uz|º9}e{Kt*vwvÁ�R�TÀ&d�ÀLá� \ á � á � [?áqîyvw�s}a~u�h¹sáRt�$'� a oUbT$'&'2 a D-!6<j[I+�&'2_5c] D a � b}�7&>$H$�?�:V$�� a +n.l),+-!6B�57&'&>$'!#�,k*&>+/B"$ aHa $ a D-!T<�b}�#$':y&��;$�] D-�E:E+-!6`
a �7: 3�(���t*��¸s~uzw�L¹�},oyxsz|{^}a~urmz�����òÍ~u}9rmr9�-�9À�À"��á

e �







Recent technical reports from the Department of Information Technology

2003-045 Sven-Olof Nyström: A Polyvariant Type Analysis for Erlang

2003-046 Martin Karlsson: A Power-Efficient Alternative to Highly Associative Caches
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