
� �����������
	�����
�
���������
���
�	�
������������������� !�#"#$%'&)(+*�,.-./�&10�-�243�5768&:9;-<,>=89?*46@5A0�B�=80C&:&),>=D0�BE*40CFHG�2�/�(�I�-<&),'JK9L=8&10�9L&
M:NPO;ORQTSVUXWTQZY\[?]'^;_a`Vb\WTcedgf!YPcAhi^;dg^;f!QRjKk7WT]lWRf!m>dg^;f!Q�m;]�noUXf!Y\p;Wrq1s:QgdgWTtuQ

Gr68*�vTvuwi2�-.&)vyx{z�|}0�*46�~�-.=89o%'&:v<=8B�0�5X�l*46DI�*�-.=82�0�243#�T0CF�I�9;-�=�2�0���*�9>�+=80C&:v �?� ]�W�O>j��>�;�?�c� OT�;�;�:j+OT�;�?�)j+OT�;�;�:jK�>�;�lO>j��>�;�?� � m;t�WTQ���N��
Y\fZdZbPWRs � f<N
� ���7
����
�y	��+
��Z���
� ]�n � cedZY\^?]�tym;c!��Y�]lWTQ�m>f!Wu�KWRf!��m>�4Q
dZ�lW�ty^?Qgd��#Y�nlWTb\s � QgWTn ^;_�m;b�b�WTb\WTcedgf!Y�cut�^;dg^;f!QTNi¡��lWRs¢m>fZW�[;WT]lWRf!m;bPbPsQZYPty�4b\W�dg^A£ � YPbPn
m;]�nrf � [;[;WTn�j;^>¤�WRfaf!WTm;Qg^?]�m>£4b\W¥m;Qgs1]�c!��fZ^?]l^ � Q+�KWRfZ_8^;f!tym;]�ceW;S�m7tym;]4m>[;WTm>£4b\W¥dg^;f!¦ � We§¨Qg�KWRWTnc � fZp;W;j:QgdZm>£4b\W�^;�KWRf!m>dZYP^?] � ]�nlWRf�bP^?m;n�j)m;]�ny[;WT]lWRf!m;bPb\s�QZm>dZYPQZ_8m;cedg^;fZs�WR©ucRYPWT]�ces;N�ª@WTcRm � QgW�dZ�lWRs�m>fZW�Qg^
�#YPn�WTb\s� QgWTn{jldZ�lWRs�m>f!W
�V^;f!dZ� � ]�nlWRf«QgdZm;]�n�YP]�[lN� ]�m;n�n4Y\dZY\^?]¬dg^idZ��WTY\f�c � fZf!WT]Ld
WTce^?]�^?tyYPcuY�t��K^;fZdZm;]�ceW;jCY�]�n � cedZY\^?]¢ty^;dg^;f!Q�m;]4n¢[;WT]lWRf!m>dg^;f!Q�tym<s¬­4]�nm>���4b�YPcRm>dZY\^?]®YP]�Qg^?t�W ]lWR�¯m>����bPYPcRm>dZY\^?]�Q°�#Y\dZ�®nlWTQ!Y\[?]�Q�dZ��m>dom>fZW¢]l^;doQZY�tyYPbPm>f°dg^±t�^;dg^;f!Qoc � f!fZWT]LdZbPs²YP]ce^?tyt�WRf«ceW;N¥³X]oWe´lm;t��4bPW�YPQ�p;WRfZs'��YP[?�oQg�KWRWTnot�^;dg^;f!Q�_8^;f#[?m;Q#ce^?ty��fZWTQZQg^;f«QRj4�KWRf!��m>��Q¥�#Y\dZ�oQZ¦ � Y\f!fZWTbKcRm>[;WfZ^;dg^;f!QTj��KWRf!��m>�4Q¥�#YPdZ�'Qg^?bPYPn}Y\fZ^?] µ8^;f��KWRf!��m>�4Q¥�#YPdZ�}£�^;dZ��¶«Nª@WTcRm � QgW¬Y\dyYPQy��^?Q!QZY\£4b\W}dZ��m>d°_ � d � fZW;j¥��Y\[?�·�KWRfZ_8^;f!tym;]�ceWoY�]�n � cedZY\^?]·tum;c!��YP]�WTQy�#YPb�bV£KWof!WT¦ � YPfZWTn¸dg^��m<p;Wuc!��m>f«m;cedgWRf!YPQgdZYPcRQ�n�Y¹¤KWRfZWT]LdX_8fZ^?tºdZ�l^?QgW�^;_@We´1Y�QgdZYP]l[}tym;c!�4YP]lWTQRj{Y\dAYPQA]�WTceWTQZQZm>fZs�dg^ � ]�nlWRf!QZdZm;]�n»dZ�lWTt_8fZ^?t¼­�f!Qgd@��f!Y�]�cRY\�4b\WTQTjLm;]�n}dZ��m>d�YPQ¥dZ�lW7^;£1½gWTcedZY\p;WA^;_CdZ��YPQ¥nl^1c � t�WT])dRN � d�QgdZm>f!dZQ¥�#Y\dZ�}m�cRY\f!c � YPdVdZ�lWR^;f!WRdZYPcRm;bp1Y\WR�±^;_�dZ�lW#Y�]�n � cedZY\^?]�tum;c!��YP]�W;N�¡#��YPQam;]�m;b\s1QZYPQ�YPQ�Qgdgf!Y�cedZb\s�m>����fZ^;��f«YPm>dgW�^?]�b\sr_�^;fV�V^ � ]�n1§¾fZ^;dg^;f@tym;c!��Y�]lWTQRj£ � d�b\WTm;n�Q�dg^�m;] � ]�nlWRf!QgdZm;]4n�YP]l[�^;_�t�^;fZWrce^?t��4b\We´otym;c«��YP]lWTQTN¥¡#��YPQ�t�^1nlWTb���YPbPbK£KW � QZWTn'dg^°We´1�4bPm;Y�]'dZ�lW£4m;QZY�cu^;�KWRf!m>dZY\^?]¿^;_�Y�]�n � cedZY\^?]¿tym;c!�4YP]lWTQRN¢¡��lWT]¿�@W���YPbPb�n�WRf!Y\p;W}m�t�^1nlWTbV_�^;f�QZ¦ � Y\f!fZWTb¹§¨cRm>[;W}tym;c!��Y�]lWTQRNÀ YP]�m;bPbPs;jl�VW
��YPbPbKQZ�l^.�Á�l^.�Át�^1nlWTbPQ¥_8^;f�Qg^?b�YPn}fZ^;dg^;f�m;]4nityY¹´1WTn'Qg^?bPY�n'fZ^;dg^;fÃÂ�QZ¦ � Y\f!fZWTb�cRm>[;W�tym;c«��YP]lWTQ�cRm;]£KW
ce^?]�Qgdgf � cedgWTn�N¡���Wrp1Y\WR��dZ��m>dA�@W��#YPbPbCdZm>Ä;WuYP]»dZ��Y�QXn�^:c � tyWT]LdAYPQXfZWTb\WT])dZb\WTQZQ!b\sicRbPm;QZQ!YPcRm;bÅN�³XbPb+^;_�dZ��W�WTb\WTt�WT])dZQ7dZ��m>d�@W»��YPbPb � QZW¬m>f!W»cRm;bPc � bPm>dgWTn�_�fZ^?tÆ­�f«Qgd°�4f!YP]�cRY\��b\WTQRj¥m;]�n��VW¢nl^¸]l^;d}fZWTQg^;fZd�dg^·] � t�WRf!YPcRm;bXm;]�m;b\s1QZYPQ°^;fWTt��4YPf!YPcRm;blt�WRdZ�l^1n�Q � ]�b\WTQZQ��@W��4mTp;W�]�^�c!��^?YPceW;NaÇ��4YPb\W�dZ��YPQ�tymTsyQgWRWTtÈdg^�£KW#QgWRf«Y\^ � QZb\srbPYPtyYPdZYP]l[lj?Y\d�QgWRf!p;WTQ^ � f7£4m;QZY�c�^;£l½�WTcedZY\p;Wy��WRfZW;j��#��YPc«��Y�Q�dg^om;c«��Y\WRp;Wym;] � ]4nlWRf!QgdZm;]�n4YP]l[y^;_@�l^<�ÉdZ�lWTQZWytym;c!��Y�]lWTQX�V^;fZÄ�N � dAYPQ^ � f�_�WRWTbPY�]l['dZ��m>d�^?]4ceWydZ��m>d � ]�nlWRf!QgdZm;]4n�YP]l[}We´lYPQgdZQRj+Y\d
�#YPb�bC£KWy�K^?QZQ!Y\£4b\W�dg^iWTty�4b\^<s¢t�^;f!WuQg^;�4��Y�QgdZYPcRm>dgWTnt�WRdZ�l^1n�Q#^;_�m;]�m;b\s1QZYPQ�dg^�[;WRd7t�^;fZW�m;cRc � f!m>dgW�fZWTQ � b\dZQ�_�^;fXdZ�l^?QgWrWTb\WTt�WT])dZQ#^;_adZ��W�tym;c«��YP]lWTQ��#��YPc«�inl^�]l^;db\WT]�n}dZ��WTtyQgWTb\p;WTQ#dg^uQZYPt���b\WXm;]4m;b\s:Q!YPQRN³X]�WTb\WTt�WT])dZm>fZsu�4Y�ced � fZW#^;_CdZ�lW7YP]�n � cedZYP^?]utym;c«��YP]lW7YPQ¥QZ�l^.�#]}YP] À Y\[ � fZW�O>N�¡#�lW�f!^;dg^;f¥m;]4n�QZdZm>dg^;f#m>fZWce^?m�´lYPm;bÅN�¡��lW�QZdZm>dg^;f¥�4m;Q�mA�K^?b\s:�4��m;QgW���YP]�n�YP]�[XYP]uQZb\^;dZQRN�¡���W�fZ^;dg^;f@�4m;Q�WTY\dZ�lWRf@m
�#Y�]�n�YP]l[X^;fVm�cRm>[;W;jlm;bPQg^YP]¢QZbP^;dZQRNy¡���YPQ7��YPced � fZW��#YPb�b�£KWyt�^1n�Y\­�WTn¬QZb�Y\[?�LdZbPsi�#�lWT]¬�@Wy[;WRd
dg^idZm;b\Ä:Y�]l['^;_rÊgQZ^?bPYPn¬fZ^;dg^;f!Ëitym;c!��Y�]lWTQRjm;]l^?]�N°k7WT]lWRf!m;bPb\s;j�dZ��YPQ7m;]�m;b\s1QZYPQAYPQAcRm>f!f!Y\WTn¬^ � d�m;Q!Q � tyYP]�[°dZ�lf!WRW��4��m;QgWTQRNy³XQA�#YPdZ�»tum;]Ls¢Qgs1QgdgWTtyQRj�dZ��YPQ[;WT]lWRf!m;b�Y\ÌRWTQ�dg^un�Y\¤�WRfZWT])d�] � t�£KWRf!Q¥^;_��4�4m;QgWTQ��#Y\dZ�'b�Y\dgdZb\WAn�Y\©uc � b\d¨s;N
Í �����y	��+
��Z�X�Î� ��
K�#�Ï�����������<�#�{Ð¯���É� �
���V 
¡��lW¢YP]4n � cedZY\^?]®tym;c«��YP]lW¢��m;Q'dÑ�V^²WTb\WTcedgf!YPcRm;bPbPs�m;cedZY\p;W WTbPWTt�WT]LdZQTS±m¸fZ^;dg^;fim;]�nHm·QZdZm>dg^;fTN � ]Ò]�^;f!tym;b^;�KWRf!m>dZY\^?]�j;dZ��W@QgdZm>dg^;fVYPQ�We´lcRY\dgWTn�£:s�m;b\dgWRf!]4m>dZYP]l[Xp;^?b\dZm>[;W;N�µ8Ç¢W�ce^?]�QZY�nlWRf+��WRfZWV^?]4b\s
�K^?b\s:�4��m;QgW@tym;c!��Y�]lWTQ«¶«N¡��lW�QgdZm>dg^;f�We´1cRY\dZm>dZYP^?] cefZWTm>dgWTQ�m'tum>[?]lWRdZYPc�­�WTbPn¬YP]»dZ�lW�_8^;f!tº^;_¥m}fZ^;dZm>dZYP]l[lj{^;fAdgf«mTp;WTbPYP]�['�@m<p;W;j��#��Y�c!�YP]�n � ceWTQAc � fZfZWT])dZQ�Y�]¬dZ�lWucRY\f!c � Y\dZQ7^;_¥dZ�lWyfZ^;dg^;fTN}¡��l^?QZWyc � fZfZWT])dZQRjCY�]¢d � f!]�jCYP]LdgWRf«m;ced
�#Y\dZ�¢dZ��Wydgf!mTp;WTb�YP]l[

O



Stator Core Stator Winding
in Slots

Rotor Winding
or Cage in
Slots

Rotor

Air−Gap

À YP[ � fZW�O>SV³#´1Y�m;bKÓXY\WR�Ô^;_+m;] � ]�n � cedZY\^?]'him;c«��YP]lW
�¥mTp;W
dg^���fZ^1n � ceWXdg^;f!¦ � W;N�¡C^�QZdZm>fZd�dZ�lWAm;]�m;b\s1QZYPQV^;_�dZ��Y�Q@tum;c!��YP]�W;j1m;Q!Q � t�WXdZ��m>d¥£K^;dZ�°dZ��WXf!^;dg^;f#m;]�n�dZ�lWQgdZm>dg^;f7cRm;]i£KW
nlWTQ!cef!Y\£KWTn}£)s}£4m;b�m;]�ceWTn�j�dZ�lf!WRW7Õ��4�4m;QgW
�#YP]4n�YP]l[?QRNa¡���W
d¨�@^�QZWRdZQ#m>fZW;j�^;_�ce^ � f!QgW;j�ce^ � �4b\WTn£:s t � d � m;b�YP]�n � cedZm;]�ceWTQ
����YPc!��m>fZW�n�WR��WT]4nlWT]LdA^?]¿fZ^;dg^;fr�K^?QZY\dZY\^?]�Niq:dZm>dg^;frÖ � ´1WTQ�m>f!W»µ¾×4Ø?Ù«×4ÚeÙ«×�Û!¶�m;]�nfZ^;dg^;f�Ö � ´1WTQ�m>fZW°µ¾×4Ü�Ù«×�Ý�Ù«×�Þ�¶«NV¡��lWAÖ � ´�p:QTN�c � fZfZWT])d�fZWTbPm>dZYP^?]�QZ��Y\�'YPQ¥[?YPp;WT]'£)s�S

ßààààààà
á

× Ø×�Ú×�Û×�Ü×�Ý× Þ

âäããããããã
å¬æ

ßààààà
á
ç è é èLê
é ë èLê ç ê

â ããããã
å

ßààààààà
á

ì ØìÑÚìÑÛìÑÜìíÝì Þ

âäããããããã
å

µ�O<¶

�#�lWRf!WAdZ�lW
ce^?t��K^?]lWT])d#tym>dgf!YPceWTQ#m>fZW;S
ç è

æ
ßà
á ç Ø ç Ø Ú ç Ø Úç Ø Ú ç Ø ç Ø Úç Ø Ú ç Ø Ú ç Ø

âäã
å µÅ�?¶

ç ê
æ
ßà
á
ç Ü ç ÜKÝ ç Ü�Ýç ÜKÝ ç Ü ç Ü�Ýç ÜKÝ ç ÜKÝ ç Ü

â ã
å µÅ�?¶

¡���W
t � d � m;b{YP]�n � cedZm;]�ceW7�4m>fZd�^;_�µ�O<¶¥YPQ�mucRY\f!c � bPm;])d�tym>dgf!Y¹´KS
é èLê

æ
ßà
á é ce^?Q.µïî�ð)¶ é ce^?Q�µïî�ð#ñ�ò�óô ¶ é ce^?Q�µïî�ðAõHò�óô ¶é ce^?Q.µïî�ð
õÒò�óô ¶ é ce^?Q�µïî�ð)¶ é ce^?Q�µïî�ð#ñ�ò�óô ¶é ce^?Q.µïî�ð�ñ ò�óô ¶ é ce^?Q�µïî�ðAõ ò�óô ¶ é ce^?Q�µïî�ð)¶

âäã
å µ8ö)¶

�



¡C^�cRm>fZf!s»dZ��Wum;]�m;b\s1QZYPQA_ � fZdZ��WRfTj�Y\d�Y�Q
]lWTceWTQZQZm>f!s»dg^»tym>Ä;W°QZ^?t�W°m;QZQ � t���dZY\^?]4Q7fZWR[?m>f!n�YP]�['^;��WRf«m>dZY\^?]�N¡C^uQgdZm>fZdRj4m;Q!Q � t�WA£4m;b�m;]�ceWTnoc � fZf!WT]LdZQ�Y�]}£�^;dZ�odZ�lW
QgdZm>dg^;f7m;]�n}fZ^;dg^;fTS
ì¨Ø
æ

÷ è ce^?Q.µ8øaùg¶ì¨Ú
æ

÷ è ce^?Q.µ8øaù�õÔò�óô ¶ì Û
æ

÷ è ce^?Q.µ8øaù{ñ ò�óô ¶ µÅ�?¶
ì¨Ü
æ

÷ ê ce^?Q.µ8ø ê ù{ñEú ê ¶ì Ý
æ

÷ ê ce^?Q.µ8ø ê ù{ñEú ê õ ò�óô ¶ìÑÞ
æ

÷ ê ce^?Q.µ8ø ê ù{ñEú ê ñ�ò�óô ¶ µÅM?¶
¡���WAfZ^;dg^;f#�K^?QZY\dZYP^?]�ðucRm;]'£KW
nlWTQZcef!Y\£KWTn�£:s

ð
æ
ø�û�ù{ñ¸ð�ü µ¾�;¶

ý ]�nlWRf�dZ��WTQgW�m;QZQ � t���dZY\^?]�QTj:�@W�tym<s'cRm;bPc � bPm>dgW
dZ��W
_�^;f«tþ^;_aQgdZm>dg^;f#Ö � ´:WTQRNV³�Q�Y\d�d � f!]�Q¥^ � dRj��VW�]lWRWTn^?]�b\s°��f!Y\dgWA^ � d�dZ�lWAWe´1��fZWTQZQZYP^?]�Q¥_�^;f7× Ø m;]�n�× Ü dg^°QZWRW
�#��m>d�YPQ¥[;^?Y�]l[y^?]�S
×4Ø

æ
µ ç Ø#õ ç Ø ÚZ¶ ÷Tÿ ce^?Q<µ8øaùZ¶{ñ éÁ÷ ê µDce^?Q�µ8ø ê ù{ñEú ê ¶:ce^?Q;î+µ8øCû¸ñEð�ü<¶ µÅ�?¶ñ¬ce^?Q<µ8ø ê ù{ñEú ê ñ ���� ¶:ce^?Q.µïî+µ8øCû#ù{ñ¸ð.üT¶+õ ���� ¶�ñ¸ce^?Q.µ8ø ê ù{ñEú ê õ ���� ¶:ce^?Q.µïî+µ8øCû�ù{ñ¸ð.üT¶{ñ ���� ¶�#�4YPc!��jlm>_8dgWRf#fZWTn � cRYP]l[�Qg^?t�W�^;_+dZ��WAdgf!Y\[�We´1��fZWTQZQZYP^?]�QRj1£KWTce^?t�WTQRS

×4Ø
æ
µ ç Ø#õ ç Ø Ú!¶ ÷Tÿ ce^?Q.µ8øaùZ¶{ñ �� éÁ÷ ê ce^?Q<µgµïî�ø�û¸ñ¸ø ê ¶Ñù�ñEú ê ñ�î�ð�üT¶ µÅ�?¶

UX^?YP]l[udZ�lW
QZm;t�W
dZ�4YP]l[�_�^;f#dZ�lW
fZ^;dg^;f��4��m;QgW
³Ás:YPWTbPn�QRS
× Ü

æ
éÁ÷ ÿ µDce^?QLî+µ8ø û ù{ñ¸ð ü ¶:ce^?Q.µ8øaùZ¶g¶{ñ¸ce^?Q.µïî�µ8ø û ù{ñ¸ð ü ¶aõ ���� ¶:ce^?Q�µ8øaù�õ ���� ¶ µ�OR�L¶
ñ¬ce^?Q.µïî+µ8ø�û�ù�ñ¸ð�üT¶�ñ ���� ¶:ce^?Q�µ8øaù�ñ ���� ¶�ñÒµ ç Ü»õ ç ÜKÝ�¶ ÷ ê ce^?Q.µ8ø ê ù�ñ¸ú ê ¶¡��4YPQ�bPm;Qgd�We´1��fZWTQZQ!Y\^?]'YPQRj�m>_8dgWRf�tym;]4Y\� � bPm>dZY�]l[lS

×4Ü
æ
�� éÁ÷Tÿ ce^?Q�µgµ8ø õ}î4øCûX¶Ñùaõ�î�ð.üT¶{ñHµ ç Üiõ ç ÜKÝ�¶ ÷ ê ce^?Q.µ8ø ê ù�ñEú ê ¶ µ�O;O<¶

¡���WTQgW7d¨�@^yWe´:�4fZWTQZQZY\^?]4QRj1��m;]4n¢O;O7[?Y\p;WAWe´:�4fZWTQZQZY\^?]4QV_8^;f�Ö � ´1WTQ�YP]�dZ�lWAm>f!tym>d � fZW
m;]�n�fZ^;dg^;f��#Y�]�n�YP]l[?QYP]idgWRf!tyQ�^;_�c � fZfZWT])dZQ�YP]odZ�lW�QZm;tyW�dÑ�V^��#YP]�n4YP]l[?QRjlm;QZQ � tyYP]l[ydZ�4m>d#£K^;dZ�ic � f!fZWT]LdXn�YPQgdgf«Y\£ � dZY\^?]4Q@m>f!W�QZYP] � §Qg^?YPn4m;b+Y�]�dZY�t�W�m;]�n¢Qg�4m;ceWym;]�n»fZWR�4fZWTQgWT])dA£4m;bPm;]�ceWTn¬n�YPQZdgf!Y\£ � dZYP^?]�QRNA¡��lW�]lWe´1d
QgdgWR� YPQXdg^otym>Ä;Wum;]�^;dZ�lWRfm;QZQ � t���dZY\^?]�j1dZ��m>d#dZ�lW�QgdZm>dg^;fXm;]�n'fZ^;dg^;f�_�fZWT¦ � WT]�cRYPWTQ�tym>dZc!�idZ�lfZ^ � [?�'f!^;dg^;f#fZ^;dZm>dZY\^?]{N�¡���m>d�YPQTS
ø õ'î4ø�û

æ
ø ê µ�OT�?¶� d#YPQ�YPty��^;f!dZm;]Ld�dg^yÄ;WRWR�»Qgdgf!m;Y\[?�)d�dZ�lW�n4Y¹¤�WRf!WT]Ld�_8fZWT¦ � WT]�cRY\WTQ��lWRf!W;Sø YPQ�QZdZm>dg^;f#WTb\WTcedgf!Y�cRm;b�_�f!WT¦ � WT]4cesø ê YPQ�f!^;dg^;f#WTb\WTcedgf!Y�cRm;b�_�f!WT¦ � WT]4cesø�û YPQ�tyWTc!��m;]�Y�cRm;b�fZ^;dZm>dZY\^?]�Qg�KWRWTn

�



Qg^ydZ�4m>daî4ø�ûÁYPQ��������
	���
������lf!^;dZm>dZY\^?]iQg�KWRWTn�N¡C^¸fZWR_�WRf'f!^;dg^;fo¦ � m;])dZY\dZY\WTQ�dg^¸dZ�lW¢QgdZm>dg^;fo_8f!m;t�W±µDYÅN W;N ]l^?]1§�fZ^;dZm>dZYP]l[)¶«j7m;]�n�dg^·�V^;f!Ä�YP]�ce^?t��4b\We´m;t��4b�Y\d � nlWTQRj:dZ�lW
_8^?bPb\^.�#YP]l[�nlWR­�]�Y\dZY\^?]�Q¥m>fZW
tum;nlW;S
×�Ø
æ
��� µ�� Ø ������� ¶ µ�OT�?¶

× Ü
æ
��� µ�� Ü ��������� ¶ µ�Oeö)¶ìÑØ

æ
��� µ ÷ Ø ������� ¶ µ�OT�?¶ì¨Ü

æ
��� µ ÷ Ü � ������� ¶ µ�OTM?¶Ç®Y\dZ�'dZ�lWTQZW�nlWR­4]�YPdZY\^?]�QRj:dZ�lW�ce^?t���b\We´}m;ty�4bPY\d � n�WTQVWTt�£K^:n4Y\WTn}YP]o�;�ym;]�noM;My£KWTce^?t�W;S� Ø

æ
ç è ÷ Ø ñ �� éÔ÷ Ü � ���! "�$#&%('*)�+ µ�O<�;¶� Ü

æ
�� éÔ÷ Ø �-,��.%(' ) ñ ç ê ÷ Ü ���� "� µ�OT�?¶

¡���WRfZW@m>f!W@dÑ�V^A����m;QgW¥m;]l[?b\WTQ+WTt�£KWTn�n�WTn�YP]�dZ�lWTQgW¥We´1��fZWTQZQ!Y\^?]�QRS�ð�ü�����YPc!�rnlWTQZcef«Y\£KWTQ�dZ�lW¥fZ^;dg^;f��4�)s1QZYPcRm;b�4��m;QZW°m;]l[?b\W°�#Y\dZ��fZWTQg�KWTced�dg^¬QgdZm>dg^;f�c � fZf!WT]Ldrm;]�n�ú ê ����YPc!�¿nlWTQZcef!YP£�WTQ��4��m;QgW�m;]l[?b\W°^;_�fZ^;dg^;f�c � fZfZWT])dZQ�#Y\dZ�}f!WTQg�KWTced�dg^°QgdZm>dg^;fXc � fZfZWT])dZQRNaÇ¢W���WRfZWR£)s}YP])p;WT]Ld#d¨�@^u]lWR�HfZ^;dg^;f�p�m>f«YPm>£4b\WTQRS� Ü ê
æ
� Ü � �"%('0/ µ�OT�?¶

÷ Ü ê
æ
÷ Ü ���(� %
' ) #1 � + µÅ�>�L¶¡���WTQgW°m>fZW�fZ^;dg^;f�Ö � ´�m;]4n�c � fZf!WT]LdrfZWR_8WRfZfZWTn dg^¢m>f!tum>d � fZWu����m;QgW°m;]�[?b\W;N32�^;dgW}dZ��m>d4� Ü ê®m;]�n ÷ Ü ê��m<p;W�dZ�lW�QZm;t�W��4��m;QgWrfZWTbPm>dZYP^?]�QZ��Y\�»dg^}WTm;c!�¢^;dZ��WRf
m;QAnl^5� Ü m;]�n ÷ Ü N ý QZYP]l[¬OT�}m;]�n¢�>�'YP]EO<��m;]�n¸OT�:jdZ�lW
£�m;QZYPcXÖ � ´4Â�c � fZfZWT])d�fZWTbPm>dZYP^?]�QZ��Y\�}_8^;f�dZ�lW
YP]4n � cedZY\^?]}tym;c«��YP]lWA£KWTce^?t�WTQRS6 � Ø� Ü ê87 æ 6 ç è ôò éôò é ç ê 7 6 ÷ Ø÷ Ü ê97 µÅ�1O<¶

¡��4YPQ¥YPQ�m;]'WT¦ � Y\p>m;b\WT]Ld�Q!YP]l[?b\We§a�4��m;QZW
QgdZm>dgWTt�WT])dRj�nlWTQZcef«Y\£4YP]l[rdZ�lWAÖ � ´�Â�c � f!fZWT]Ld¥fZWTb�m>dZY\^?]�QZ��YP�}Y�]°����m;QgWm1j4m;QZQ � tyYP]l[�£4m;b�m;]�ceWTn'^;�KWRf!m>dZY\^?]�N�¡#�lW
QZm;t�W
We´1��fZWTQ!QZY\^?]}�#YPb�b�nlWTQ!cef!Y\£KW7�4��m;QgWTQ�£�m;]�noc>NÓa^?b\dZm>[;Wrm>d#dZ�lWAdgWRf«tyYP]�m;bPQ¥^;_+dZ�lW�QZdZm>dg^;f�m;]�n'f!^;dg^;frµ8�K^?QZQZY\£�b\syWT¦ � Y\p>m;b\WT]Ld«¶V��YP]�n�YP]�[?QVYPQTjldZ�lWT]�S: Ø
æ<; ø=� Ø ñ � Ø ÷ Ø µÅ�;�?¶: Ü ê

æ<; ø ê � Ü ê ñ � Ü ÷ Ü ê µÅ�;�?¶^;fTS : Ø
æ>; ø ç è ÷ Ø ñ ; ø �� éÁ÷ Ü ê ñ � Ø ÷ Ø µÅ��ö)¶: Ü ê

æ?; ø ê �� éÁ÷ Ø ñ ; ø ê ç ê ÷ Ü ê ñ � Ü ÷ Ü ê µÅ�;�?¶
¡C^°cRm>fZf!s'dZ��YPQ�_ � fZdZ��WRfTj4Y\d#Y�Q#]lWTceWTQZQ!m>fZsodg^u[;^}mub�Y\dgdZb\W�nlWRWR�KWRfXYP]Ldg^°dZ�lW�tum;c!��YP]�W-@ Q��4m>f!m;tyWRdgWRf!QRNA2�^;dgWdZ��m>d ç è m;]�n ç ê m>f!W°Qgs1]�c!��fZ^?]l^ � Q�YP]�n � cedZm;]4ceWTQA_�^;frdZ�lW�QgdZm>dg^;frm;]4n�fZ^;dg^;f<No¡��lWTQgWutumTs¢£KWuQgWR�4m>f«m>dgWTnYP])dg^yQg�4m;ceW
_ � ]�n4m;t�WT]LdZm;b�m;]�n·Êgb\WTm>Ä>m>[;WTË°ce^?t��K^?]lWT])dZQ�m;Q#_�^?bPbP^<�#QRS

ö



ç è
æ
ç Ø#õ ç Ø Ú

æ
�� ö�CB ü �ED�F òè$G òèî ò�H ñ ç èJI µÅ�;M?¶

ç ê
æ
ç Üiõ ç Ü�Ý

æ
�� ö� B ü �ED�F òê G òêî ò�H ñ ç êKI µÅ�?�;¶

Ç®�lWRfZW
dZ��W
]l^;f!tym;b{QZWRd�^;_+tum;c!��YP]�WA�4m>f!m;t�WRdgWRf!Q��l^?bPn�QTS� YPQ¥f!^;dg^;f#f!m;n�Y � QD YPQ�m;cedZYPp;W�b\WT]l[;dZ�H YPQ¥dZ��W
We¤�WTcedZYPp;W�m;Y\fg§�[?m>�î YPQ¥dZ��W�] � t�£KWRf�^;_+��^?bPWe§��4m;Y\f!QF fZWR�4fZWTQgWT])dZQ�] � t�£KWRf�^;_�d � f!]�QG fZWR�4fZWTQgWT])dZQ�dZ�lW
�#Y�]�n�YP]l[�_8m;cedg^;fL m;Q�muQ � £4QZcef«Y\��d@fZWR_�WRf«Q�dg^ydZ�lW�QZdZm>dg^;f� m;Q�muQ � £4QZcef«Y\��d@fZWR_�WRf«Q�dg^ydZ�lW
f!^;dg^;fç I YPQ�ÊgbPWTm>Ä�m>[;WTË�YP]�n � cedZm;]�ceW
¡���W�d¨�@^�b\WTm>Ä>m>[;W�dgWRf!tyQ ç èJI m;]�n ç êKI ce^?]LdZm;Y�]y��Y\[?�lWRfa^;f«nlWRf���m>f!t�^?]4YPc¥QgdZm>dg^;fVm;]�n�f!^;dg^;fVYP]�n � cedZm;]�ceWTQRjQZb\^;d@YP]�n � cRm;]�ceWTQRjLWT]4n1§+��YP]�n�YP]�[7Y�]�n � cedZm;]�ceWTQ@m;]�n�j:Y\_{]lWTceWTQZQ!m>fZs;jlm���f!^<p1YPQZY\^?]u_�^;f@fZ^;dg^;f�QgÄ;WR�
N�`VQZQgWT])dZYPm;bPb\s;jdZ�lWRs'm>fZW � QZWTn'dg^yfZWR��f!WTQgWT]Ld�m;b�b�Ö � ´}YP]}dZ�lW
fZ^;dg^;f�m;]�noQgdZm>dg^;fXdZ��m>d#YPQ�]�^;d#t � d � m;bPb\suce^ � �4b\WTn�N� ]idZ��WrQZm;tyW�dgWRf!tuQRj�dZ��WrQgdZm>dg^;fZ§¥dg^>§�fZ^;dg^;fAt � d � m;bCYP]�n � cedZm;]4ceW;j��#�4YPc!�»YPQ�dZm>Ä;WT]¬dg^}ce^?t���f«YPQgWNM-OP�RQ�mQg�4m;ceW�_ � ]4n�m;t�WT])dZm;bKdgWRf!t'j4YPQTS

é
æ
ö� B ü �ED�F è F ê G è G êî ò H µÅ�;�?¶2�^;dgW�dZ��m>d�dZ��WRfZW�m>fZW;j?^;_Kce^ � f!QgW;j:Qg�4m;ceW���m>f«t�^?]�YPc¥t � d � m;b1Ö � ´�bPYP]lÄ>m>[;WTQRN � _�dZ�lWRsr�VWRfZW#dg^A£�W�YP]4cRb � nlWTn�jdZ�lWRs°�V^ � b�n��4m;Y\f � �}dZ�lWAm;]�m;b\s1QZYPQ¥Q � £4QZdZm;]LdZYPm;b�b\s;NCÇ¢W
YP[?]l^;fZW7dZ�lWTtþ�lWRfZWAm;]�n}]l^;dgWAdZ�4m>d�dZ�lWRs°nl^���m<p;W
m;]We¤KWTced#^?]otym;c«��YP]lWA£KWT��m<p:YP^;fTjl£ � d�dZ��m>d#We¤�WTced#Y�Q�QgWTce^?]�n1§V^;f!nlWRfTN³XY\fg§�[?m>����WRf«t�WTm;]�ceW
YPQ�nlWR­�]lWTn'm;QRS S
Ø�T
æ
ö� B ü �EDî ò H µÅ�;�?¶

Qg^udZ��m>d�dZ�lW
YP]4n � cedZm;]�ceWTQ�m>f!W;S
ç è

æ
��
S
Ø�T G òè F òè ñ ç èJI µÅ�>�L¶

ç ê
æ
��
S
Ø�T G òê F òê}ñ ç êKI µÅ�1O<¶

é
æ

S
Ø�T F è F ê G è G ê µÅ�;�?¶U WRfZW
�@W�nlWR­4]�WoÊgQZbPY\�4ËWV
£)s�S
ø ê

æ
V<ø µÅ�;�?¶

�



Qg^udZ��m>d V
æ
O�õ î4ø ûø µÅ��ö)¶

¡���WT]'dZ�lWAp;^?b\dZm>[;W�£4m;bPm;]�ceWAWT¦ � m>dZY\^?]�Q#£KWTce^?t�W;S: Ø
æ<; ø?X ��

S
Ø�T G òè F»òè ñ ç è�IZY ÷ Ø ñ ; ø ��

S
Ø�T F è F ê G è G ê ÷ Ü ê ñ � Ø ÷ Ø µÅ�;�?¶: Ü ê

æ<; VTø ��
S
Ø�T F è F ê G è G ê ÷ Ø ñ ; V<ø?X ��

S
Ø�T G òê F»òê ñ ç êKIZY ÷ Ü ê ñ � Ü ÷ Ü ê µÅ�;M?¶

³¥d�dZ��YPQ��K^?YP])dRj¥�VW¬m>fZW�fZWTm;nls¸dg^En�WR­4]lWofZ^;dg^;f}c � fZf!WT]Ldyf!WR_�WRfZf!WTn±dg^EdZ�lW�QgdZm>dg^;f<NÔ¡���YPQuYPQynl^?]lW�£)sm;QZQ � tyYP]l[om;]¿We¤�WTcedZYPp;W°d � f«]�QAf!m>dZY\^��#��YPc«��jCY�]¢d � f!]�j�nlWR­4]�WTQ
m;]�WT¦ � Y\p>m;b\WT])d�QgdZm>dg^;f�c � fZfZWT])d�dg^���fZ^1n � ceWdZ�lW�Q!m;t�WA_ � ]�n�m;t�WT])dZm;b�h»h À m;Q�m�[?Y\p;WT]ofZ^;dg^;f�c � fZfZWT])dRS
÷ ò æ

F ê G êF è G è ÷ Ü ê µÅ�?�;¶2�^<�
j¥Y\_��VWom;QZQ � t�W'dZ��m>d�dZ�lW'f!^;dg^;fy^;_�dZ��Wotym;c!��Y�]lW'YPQ�QZ�l^;fZdgWTn·QZ^¢dZ��m>d : Ü ê
æ
�¢m;]�n·n�^ Qg^?t�Wtym;]�YP� � bPm>dZY\^?]��@WA^;£�dZm;YP]�S : Ø

æ<; µ\[^]Èñ>[`_Ã¶ ÷ Ø ñ ; [^] ÷ ò ñ � Ø ÷ Ø µÅ�;�?¶
�
æ<; [ ] ÷ Ø ñ ; µ\[ ] ña[ ò ¶ ÷ ò ñ � òV ÷ ò µÅ�;�?¶

�#��WRfZWAdZ�lW
_8^?bPb\^.�#YP]l[�nlWR­4]�YPdZY\^?]�Q¥��mTp;W�£KWRWT]otym;nlW;S[ ]
æ
�� ø
S
Ø�T F»òè G òè µ8ö?�L¶[ _

æ
ø ç èJI µ8ö�O<¶[ ò æ ø ç êbI X F è G èF ê G ê Y ò µ8öL�?¶� ò æ � Ü X F è G èF ê G ê Y ò µ8öL�?¶

¡���WTQgW�We´1��fZWTQ!QZY\^?]�Q@nlWTQZcef!YP£�W�m�QZY�t��4b\W�WT¦ � Y\p>m;b\WT])d@cRYPf!c � Y\dV_�^;f¥dZ�lW7YP]�n � cedZY\^?]yt�^;dg^;f!Q!�l^<�HYP] À Y\[ � fZW7�:NÇ¢W���YPbPb�m;t��4bPY\_8su^?]odZ��YPQ¥WT¦ � Y\p>m;b\WT]Ld�cRYPf!c � Y\d�m;]l^?]�N

M



cEc�cdEd� Ø e&e$e&e[ _ e$e&e&e[ òffff [�û ggg�hh ê1iÿ
j÷ Ø k ÷ ò
À Y\[ � fZW��:SV`�¦ � Y\p>m;b\WT]Ldml�Y\f!c � Y\dnpo.q r4sutbv�wJx�yzta{|x~}��������m�`����}-w-tP}P���|���pt$�8v$x~tb��w� ]'YP]�n � cedZYP^?]�ty^;dg^;f!QRj��#��WRfZWAdZ�lW
m;Y\fg§¾[?m>��YPQ � Q � m;b�b\su¦ � Y\dgWAQZtym;bPb¾j1YPd�YPQ�]lWTceWTQZQZm>f!s�dg^yce^;f!fZWTced#dZ�lW
m;YPfg§¾[?m>��KWRf!t�WTm;]�ceW#_�^;f@dZ�lW�We¤KWTcedV^;_{Q!b\^;d�^;�KWT]�YP]l[?QTN+¡���WTQgW#tym>Ä;WXdZ�lW��KWRf!t�WTm;]4ceW#^;_�dZ�lW#m;YPfg§¾[?m>��Q!bPY\[?�)dZb\s�QZtum;bPb\WRfdZ��m;]�cRm;bPc � bPm>dgWTn�_8fZ^?t�dZ�lW��4�)s:Q!YPcRm;b:[?m>�{jLWe¤KWTcedZY\p;WTb\s�tym>Ä1YP]l[7dZ�lW�[?m>�um7£4YPd+£�Y\[;[;WRfTNa¡��lW¥f!m>dZY\^7^;_�We¤�WTcedZYPp;Wdg^y�4�)s1QZYPcRm;bK[?m>��Y�QRS H We¤

æ
H ù{ñ<Vù�ñ>V#õ H�� µ��+¶ µ8ö;ö)¶

�#�lWRf!W � µ���¶
æ
� X V� H Y æ ��dZm;]Cµ���¶�õ b\^;[@QgWTc�� µ8öL�?¶� ��� �����@
K�Z�X�5���¸������"#$��H�� Z�����a�2�^<�º�VW»m>fZW»fZWTm;nls·dg^¸QgWRW»��^<� dZ�lW�YP]4n � cedZY\^?]±tum;c!��YP]�W�m;ced � m;bPbPsE�@^;fZÄ1QRNÔ³XQZQ � tyWi_8^;f°dZ�lW»t�^?t�WT])ddZ��m>d À Y\[ � fZW���fZWR�4fZWTQgWT])dZQ�^?]lW
�4�4m;QgWA^;_am��K^?b\s)����m;QgWAQgs1QgdgWTt�m;]�nodZ��m>d#dZ�lW�tym;c!��Y�]lW
YPQ�^;�KWRf!m>dgWTn � ]�nlWRf£4m;bPm;]4ceWTn�ce^?]�n4Y\dZY\^?]�QCm;]�n�dZ�4m>d+Qg�KWRWTn�YPQCce^?]4QgdZm;]Ld+^;f�p�m>f!s:YP]�[�^?]�b\s
QZbP^<�#b\s;NXÊgª¥m;bPm;]�ceWTn�ce^?]�n�YPdZY\^?]�QZË�tyWTm;]�QdZ��m>dAWTm;c«� �4��m;QZWy��m;Q7dZ�lWyQZm;t�W�dgWRf«tyYP]�m;b�p;^?b\dZm>[;W°tym>[?]�Y\d � n�W�m;]4n¬dZ��m>d
dZ�lW��4�4m;QgW�n�Y¹¤KWRfZWT]�ceW�£KWRd¨�@WRWT]�4��m;QZWTQ�YPQXm � ]�Y\_8^;f!t'N ý ]�n�WRf�dZ�l^?QZWrce^?]�n4Y\dZY\^?]�QRj��@Wrtym<s�m;]�m;bPs)ÌRWrWTm;c!�¬�4�4m;QgW�QgWR��m>f!m>dgWTb\sEµDm;Q7Y\_�YPd#�@WRfZWmyQZY�]l[?b\W7�4��m;QgW
QZs:QgdgWTt�¶«N�³�Q!Q � t�W
m;]��Xh»q}p;^?b\dZm>[;W�tym>[?]4Y\d � nlWA^;_ : � m;cef!^?QZQ�WTm;c«�i�4�4m;QgW;N¡���W¬Ê�[?m>�¿YPt��KWTn�m;]�ceWTË1jK^;f
dZ�lW�YPty��WTn4m;]�ceWrbP^)^;Ä1YP]l[�dg^'dZ�lW�f!Y\[?�)d7_�fZ^?tºdZ��Wrf«Y\[?�Ld�§¨ty^?QgdAdgWRf!tyYP]4m;bC^;_[ _ YPQRS � T
æ<; [�û �Z�¹µ ; [ ò ñ � òV ¶ µ8öLM?¶

³�dg^;dZm;bÅj�^;f#dgWRf!tyYP]�m;b�Y�t��KWTn�m;]�ceWAYPQ�dZ�lWT]� � æ<; [ _ ñ � Ø@ñ
� T µ8ö)�;¶

m;]�n'dgWRf«tyYP]�m;b�c � f!fZWT]Ld�Y�Q ÷ � æ : �� � µ8öL�?¶��^;dg^;fXc � fZfZWT])d�YPQ�_8^ � ]�n}£:s � QZYP]l[�myc � fZfZWT])d�n�Y\p1YPnlWRfTS
÷ ò æ

÷ � ; [�û; [ ò ñ ê iÿ µ8öL�?¶
�



Êg³XY\fg§¾[?m>�4Ë��K^.�VWRf#Y�Q�dZ�lWT]ocRm;bPc � bPm>dgWTn�µDm;QZQ � tyYP]l[�m�dZ�lf!WRWe§¾�4��m;QgW�tum;c!��YP]�W.¶«S¡ Ø�T
æ
�P� ÷ ò � ò � òV µÅ�>�L¶

¡���Y�QXY�QAfZWTm;b#µ8dZYPtyWe§¨mTp;WRf!m>[;W.¶
�K^<�@WRf�cefZ^?QZQ!YP]l[}dZ�lWym;Y\fg§¾[?m>�¿^;_VdZ��Wutym;c!�4YP]lW;N ¢+^?QZY\dZY\p;WyQ!bPY\�¢YPt��4b�Y\WTQXfZ^;dg^;fQg�KWRWTn�bPWTQZQ�dZ�4m;]�Qgs1]�c!��fZ^?]l^ � Qrm;]�n �K^?QZYPdZY\p;Wum;Y\fg§¾[?m>�E�K^<�@WRf}µDty^;dg^;fr^;�KWRf!m>dZYP^?]�¶«N£2�WR[?m>dZY\p;W'QZbPY\��tyWTm;]�QfZ^;dg^;f7Qg�KWRWTniYPQ#��Y\[?�lWRf�dZ��m;]iQgs1]�c«�lfZ^?]l^ � QTj4]lWR[?m>dZY\p;W�m;Y\fg§¾[?m>�»�K^<�@WRfrµ8_8fZ^?t�dZ��W
fZ^;dg^;fXdg^°dZ�lWrQgdZm>dg^;fÃ¶#m;]�n[;WT]lWRf!m>dg^;fX^;�KWRf!m>dZY\^?]�N2�^<�
j;]l^;dgWVdZ��m>d{dZ��Y�Q�WT¦ � Y\p�m;bPWT]Ld�cRYPf!c � Y\d�fZWR�4fZWTQgWT])dZQ�m�fZWTm;bL�4�)s:QZY�cRm;b;Qgdgf � ced � f!W;j�Qg^�Y\d�QZ�l^ � bPn7£KWa��^?Q!QZY\£4b\Wdg^ucRm;bPc � bPm>dgW
�K^<�@WRf#n�YPQ!QZY\�4m>dgWTn'YP]}dZ��WA�4�Ls1QZYPcRm;bKf!^;dg^;f#fZWTQZY�QgdZm;]�ceW;j4m;]�n}dZ�4m>d#YPQRS¡ ÿ
æ
¡ Ø�T V µÅ�1O<¶

µ�2�^;dgWodZ��m>dRj¥QZYP]�ceW}£K^;dZ� ¡ Ø�Tom;]�n?V'��YPbPb@m;b\�@m<s:Qu��mTp;WodZ��WoQZm;t�WoQZY\[?]{j�n�YPQZQ!Y\�4m>dgWTn¿��^.�VWRf°YPQr��^?Q!Y\dZY\p;W;Nï¶¡��lW�fZWTQgd#^;_adZ�4YPQ#n�Y�QZc � QZQZYP^?]'YPQ�_8f!m;t�WTn�YP]'dgWRf!tyQ�^;_¥¤ M-	~M���^;�KWRf!m>dZYP^?]�j4£ � d�dZ�lW�ce^?])p;WRf!QZYP^?]idg^`¦���O������-	~M��^;�KWRf!m>dZY\^?]�YPQ@QZYPt��4bPW;N+¡���W�n�Y¹¤KWRfZWT]�ceW�£KWRd¨�@WRWT]°�K^.�VWRf�cefZ^?QZQ!YP]l[�dZ��WXm;Y\fZ§¾[?m>��m;]�n°�K^<�@WRf�n�YPQZQZYP�4m>dgWTnyYP]°dZ�lWfZ^;dg^;f�fZWTQZYPQgdZm;]4ceW
t � QZd�£�W
ce^?])p;WRfZdgWTn�_�f!^?t t�WTc!�4m;]�YPcRm;b�_8^;f!t'S¡ û
æ
¡ Ø�T�õ ¡+ÿ µÅ�;�?¶

m;]�n§���Z���(	��¨
������z
\O�©Kª$	K�K^<�@WRf�Y�QRS ¡�«­¬
æ
¡ Ø�T ñ ¡ Ø µÅ�;�?¶�#�lWRf!W
m>f!tym>d � fZW
n4YPQZQZY\��m>dZY\^?]}YPQRS ¡ Ø

æ
�P� ÷ � � ò�� Ø µÅ��ö)¶® � dg� � d
µDt�WTc!��m;]4YPcRm;b�¶@�K^<�@WRf�Y�Q ¡ ^ � d

æ
¡ Ø�T�õ ¡z¯ µÅ�;�?¶Ç®�lWRfZW ¡�¯ nlWTQ!cef!Y\£KWTQ¥_�f«YPcedZY\^?]�j1�#YP]4n�m>[;WAm;]�noceWRfZdZm;YP]iQgdgf!mTs'b\^?Q!QgWTQ��#��Y�c!�}�@W
�#YPbPbKn�Y�QZc � QZQ�bPm>dgWRf<N³X]�n�jl­4]4m;bPb\s;j1WR©ucRY\WT]�ces}m;]�n'�K^.�VWRf�_Dm;cedg^;f7m>fZW;S°

æ
¡ ^ � d¡ «!¬ µÅ�;M?¶

ce^?Qb±
æ

¡ YP]� : � ÷ � µÅ�?�;¶²po.q r4³´��µ¶�¸·~ta��¹Cº��¥tP}J�1wJx~�z�¡��lW�_�^?b�b\^<�#Y�]l[Eh�³a¡���³Xª QZcef!Y\��d°[;WT]lWRf!m>dgWTQ'm¿dg^;f!¦ � We§¨Qg�KWRWTn®m;]�n²�K^.�VWRfg§¨QZ��WRWTn®c � f!p;W�_8^;f}dZ�lW»Q!YPt��4b\WYP]�n � cedZY\^?]¬t�^;dg^;f�t�^1nlWTbanlWTQ!cef!Y\£KWTn¬m>£�^.p;W;N�2�^;dgWydZ��m>dRjC�#��YPb\WrdZ�lWum;]4m;b\s:Q!YPQ7nl^)WTQ OKM-	afZWT¦ � Y\f!WrdZ�4m>d�m;]Ls^;_adZ�lW��4m>f!m;t�WRdgWRf!QTj�Q � c!�»m;Q#fZ^;dg^;fXfZWTQZY�QgdZm;]�ceW;j�£�W�YP]�nlWR�KWT]�nlWT])d�^;_afZ^;dg^;f7Qg�KWRWTn�j4dZ�4YPQ#QZY�t��4b\WAQZcef!YP��d#nl^:WTQm;QZQ � t�WAdZ��m>d#m;bPbK��m>f!m;t�WRdgWRf!Q�m>fZW�ce^?]�QgdZm;])dRN²po»n r4³´��µ¶�¸·~t¡���m>d#h�³a¡��C³�ªHQ!cef!Y\��d���m;Q�£KWRWT]'f � ]}_�^;f�m�QgdZm;]�n�m>f!nit�^;dg^;f#�#YPdZ�}�4m>f!m;t�WRdgWRf!Q#[?Y\p;WT]oYP]'¡+m>£4b\WyO>N¡C^;f!¦ � W�p1QRNaQg�KWRWTnym;]�ny�K^.�VWRfVp:QRNaQg�KWRWTnym>f!W��4b\^;dgdgWTnu_�^;f�dZ�4YPQ�t�^;dg^;f¥YP] À Y\[ � f!W#�:N�¡��lWTQgW�c � f!p;WTQ��@WRfZW[;WT]lWRf!m>dgWTni£)s}dZ�lW�h�³a¡��C³�ªHQ!cef!Y\��d�QZ�l^.�#]om>£K^<p;W;N
�



¼¾½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½¼À¿$ÁJÂ&Ã-ÄbÅ&½�Æ�ÇPÅ�Å�È¶É-Ä&Â�Ê$ÅÌË&Á�ÂÎÍÐÏÒÑ
Ï$ÈJÄ�ÓÐÔKÕ-Á-Ï8Ö$Á�Ô$ÁJÂ¼8×KØ�Ø
ÄJÙ1ÅbØaÔ�ÚbÅÎÓJÛ�Í$Ø�Ø�Õ�Ó�Í�Û§Ù1Á�È&Å�Û¼À¿�Ú1Õ&ØÀÕ�ØÌÍ�Ø�Õ�Ï$Ü$Û�Å�½$Ó�Õ�ÂKÓ
Ä�ÕÐÔ>ÙKÁ�È&Å�Û¼¶ÝPÅ�ÃJÄ1Õ�Â$Å�È�ÇKÍ-ÂPÍ
Ù1Å�Ô&Å�ÂKØ?ÍJÂ&ÅÌÝ�Þàß£á�Þ�ß£á&â´ß5ÝPâ´ß£á�Ù¥ß5ã�Ôäß�å1Ø¼8×KØ�Ø
ÄJÙ1Å�È¾Õ&ØÌÍ¶Ô�Ú&Â$Å�Å�½�Ç�ÚKÍPØ�ÅaÙKÁ�Ô$ÁJÂ¼À¿�Ú1Õ&Ø<ÔJÚ�Õ�Ï$ÜÀÈ&Á�ÅbØÌÍ<Ù1ÁJÔ$ÁJÂKÕ�Ï$Üäß`ËJÄKÛ�Û¾Ø
ÇPÅ�Å�ÈÀÂPÍ�Ï$Ü&Å¾Ó
Ä$Â�Ê$Å¼9É�Á�Ç$æ�ÂKÕ-Ü-Ú$ÔçÞ�è�è�éÎê�Í
Ù1ÅbØ<ë¸ìNí1ÕÐÂ�ÔPÛ�Å�æîêÐÂïì¼¾½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½�½Ø?ðñì0ò�ò&âäó�ì0ò�ò&âäó¨Þ�ô ¼ÀÊ&ÅPÓÐÔ$Á�Â8Á�Ë�ØJÛ&Õ�Çå9ð8å1Øõì�öø÷�Þ?½îØ&ù�ô ¼¾ÆÐÇbÅ�Å�ÈäßúÕ�Ï9Ý&û�ÖÁÐÙ�Ø?ð¾â$ö
Ç�Õ�öÐå1Ø-ü�ý�ò´ô ¼¾Æ-æ�Ï1Ó�Ú$Â&Á-ÏPÁ-ÄàØÌØ
ÇPÅ�Å�ÈÝ&Â9ðÀÝPâþì�üÎØ�ô ¼¶Ý$Á�Ô&Á�Â8Â$ÅPØ�Õ�ØÐÔPÍÐÏ�Ó-Åÿ Â9ð��$ö-á$â��8Ý�Â ô ¼À¿&Á�Ô$Í�ÛÌÂ$ÁJÔ$ÁJÂîÕ(Ù&ÇbÅ�È&Í�Ï1ÓJÅÿ Í¶ð¶ÇbÍJÂ=÷��Pö�á�Ùuß ÿ Â1ùzô ¼8×PÕ�Â$½�Ü$ÍÐÇ Õ(Ù&ÇbÅ�È$Í�Ï1ÓJÅÿ Ô9ðÀÝàÞ����Pö-á1Þ�� ÿ Í´ô ¼À¿&Å�Â�Ù�Õ�ÏbÍ�Û9Õ�Ù$ÇPÅ�È$ÍÐÏ�Ó-ÅÑJÍ¶ð8ã�Ôñì�ü ÿ Ôäô ¼À¿&Å�Â�Ù�Õ�ÏbÍ�Û¶É�Ä$Â�Â$Å-Ï&ÔÑJâ¶ð Ñ-Íþì�ö8Ó-ÈPÕ�Ê ÷ ÿ Â ß��Pö-áÐÙ�ù�ô ¼¶Ý$Á�Ô&Á�Â¾É-Ä&Â�Â&Å-Ï$ÔûPÍJÜ8ð�� ì�ö¶Í
	�Ø�÷�ÑJâbùøì���âþì�ö<Ý&Âäô ¼8×PÕ�Â$½�
$ÍÐÇ9û$Á��PÅJÂû-Ù�ð8û$Í�Ü ì�öø÷
Þ?½ÎØ&ù�ô ¼9É�Á-Ï&Ê$Å�Â�Ô$Å�ÈÌû$Á��PÅJÂ¿�Â�Ã8ðÀûPÍJÜ ì�üÀÁÐÙ�Ø�ô ¼��$Å�Ê&Å&Û�Á�ÇbÅ�ÈÌ¿$ÁJÂ&Ã-ÄbÅØ
Ä�	�ÇbÛ�Á�Ô´÷¨âpß(Þ�ß�Þ�ùÇKÛ�Á�Ô´÷�å ß`¿�Â&ÃKùÔKÕÐÔPÛ�Åp÷��¨Ñ
Ï$ÈJÄ�ÓÐÔKÕ-Á-Ï�ÖPÁJÔ$Á�Â���ù�ôæPÛ�Í
	PÅ&Û ÷��0å$½�Ù���ùzôØ
Ä�	�ÇbÛ�Á�Ô´÷¨âpß(Þ�ß�âbùÇKÛ�Á�Ô´÷�å ß`û-Ù�ù�ôæPÛ�Í
	PÅ&Û ÷����PÍJÔ�ÔKØ���ùzô� Û�Í
	PÅ&Û ÷��*Ý�û�Ö���ùzô
¡Cm>£4bPWyO>S�`a´lm;t��4b\W;j�q1dZm;]�n�m>f!nohi^;dg^;f�#m>dZYP]l[ �>�;� Ä)�Óa^?b\dZm>[;W ö;ö?� Ó ��h¬q�j�b¹§¨b�;��ö Ó ��h¬q�j4b¹§¨]q:dZm>dg^;fm�#WTQZYPQgdZm;]�ceW ��O N �;�L�>� ���^;dg^;fm�#WTQZYPQgdZm;]4ceW���� N �;�?M�ö �q:dZm>dg^;fm�#WTm;cedZm;]�ceW ��O N �?M ���^;dg^;fm�#WTm;cedZm;]�ceW!�7� N �?M �him>[?]lWRdZYPÌTYP]l[^�#WTm;cedZm;]�ceW"�7t �:Nä� �q:s:]4c!�lfZ^?]�^ � Q#q:�KWRWTn52�Q OT�>�;� �A¢@h

�



0 200 400 600 800 1000 1200
0

2

4

6

8
x 105

RPM

W
at

ts

0 200 400 600 800 1000 1200
0

2000

4000

6000

N
-m

Induction Motor

À Y\[ � fZW��:S�¡C^;f!¦ � W�m;]�n5¢+^.�VWRfXp:QTN@q:�KWRWTn}_�^;f�`a´lm;t��4b\W
hi^;dg^;f# $"% 	��Z������ '&���"#� � ���C���!��� � �
���� 2�^<�È�@WunlWRf«Y\p;WymocRY\f!c � Y\dAt�^:n�WTb�_�^;f�dZ�lWyQZ¦ � Y\fZfZWTb\§¨cRm>[;Wyt�^;dg^;f � Q!YP]l[}­�WTbPn¢m;]�m;bPs)dZYPcRm;b�dgWTc!��]�Y�¦ � WTQTNy¡��lWt�^1nlWTblce^?]�QZY�QgdZQ�^;_�dÑ�V^rtym.½g^;f��4m>fZdZQRN�¡��lW�­4f!Qgd�^;_�dZ��WTQgW�YPQam
nlWTQ!cef!Y\��dZY\^?]�^;_�QgdZm>dg^;f�Ö � ´�YP]�dgWRf!tuQa^;_�QZdZm>dg^;fm;]�n�f!^;dg^;fVc � fZf!WT]LdZQRNa¡���W�QgWTce^?]�nuY�Q�m
nlWTQZcef«Y\��dZY\^?]r^;_KfZ^;dg^;fVc � fZfZWT])d�YP]�dgWRf!tyQ�^;_�m;Y\fg§{[?m>�uÖ � ´�N�¡��lW�f!WTQ � b\d^;_Cm;b�b�^;_CdZ��YPQ¥YPQ@m�QgWRd¥^;_�We´1��fZWTQZQ!Y\^?]�Q@_�^;f¥dZ�lW7WTb\WTtyWT]LdZQ¥^;_CdZ�lW
cRY\f!c � YPdVt�^1nlWTb�_�^;f¥dZ�lWAYP]4n � cedZY\^?]�tym;c!�4YP]lW;N¡C^�QgdZm>f!dRj+m;QZQ � t�WydZ��m>d�dZ�lWyfZ^;dg^;f�YPQ
Qgs1tyt�WRdgf«YPcRm;baWT]l^ � [?� dg^�cRm>fZfZs¢moQ � fZ_Dm;ceWuc � fZfZWT])dRj+dZ�lWy_ � ]�n�m�§t�WT])dZm;b{^;_+�#��YPc«�'YPQRS (*)
æ
+-, ���/.0( ) � �(� ÿ ����,�%2143!+-5
æ
+ , ��� . ( ) � �(� ����,�%41�+ 5 µÅ�;�?¶2�^;dgW�dZ��m>doY�]H�;�¸�VW �4mTp;W¿tum;nlW � QgW¬^;_�dZ�lW QZYPty�4b\W»dgf!m;]�Qg_8^;f!tym>dZY\^?]®£KWRdÑ�VWRWT]ÔfZ^;dg^;fim;]�nHQZdZm>dg^;fce^:^;f!n�YP]�m>dgWTQTS 687
æ
6 õ¢ø û ù µÅ�;�?¶m;]�n'dZ�4m>d î�ø û

æ
ø õ ø )

æ
ø#µ�O�õ V>¶ µÅM>�L¶U WRfZW;j��@W���mTp;W � QgWTn}dZ�lW�_�^?bPbP^<�#YP]�[�QZs:t�£K^?bPQRS( ) YPQ�ce^?t���b\We´}m;ty�4bPY\d � n�W�^;_+fZ^;dg^;f�Q � fZ_Dm;ceW
c � fZfZWT])dV YPQ��KWRfg§ � ]�YPd�ÊgQ!bPY\�4Ëø YPQ�QgdZm>dg^;f�WTb\WTcedgf!YPcRm;b{_�fZWT¦ � WT]�ces

OR�



ø ) YPQ�fZ^;dg^;f#WTb\WTcedgf!YPcRm;b�_8fZWT¦ � WT]�cesø�û YPQ�fZ^;dZm>dZYP^?]�m;b{Qg�KWRWTn
¡���WAfZ^;dg^;f�c � f!fZWT]Ld���YPbPb���fZ^1n � ceWAm;]om;Y\fZ§�[?m>�iÖ � ´}nlWT]�QZYPd¨s�^;_CdZ�lW�_�^;f!toS9/)

æ
���:.09 ) ���(� ����,�%41�+ 5 µÅM1O<¶

�#�lWRf!W 9 )
æ
õ ; B ü �î H ( ) µÅM;�?¶2�^;dgW�dZ�4m>d�dZ��Y�Q#nlWTQZcef«Y\£KWTQ�^?]�b\s}f!m;n�Y�m;b�tym>[?]lWRdZY�c
Ö � ´onlWT]4QZY\d¨s}��f!^:n � ceWTno£:s�dZ��WrQg��m;ceW�_ � ]�n�m;t�WT])dZm;b^;_ï�0MJ	~M���c � fZfZWT])dRN À b � ´}bPYP]lÄ;WTn}£:s�dZ�lW
m>f!tym>d � f!W
�#YP]�n4YP]l[�n � WAdg^ydZ��YPQ¥Ö � ´}n�WT]�QZY\dÑs°YPQRS

×4Ü ê
æ
D�F è G è<; ü,�=> 9:) µ 6 ¶ �@? 6 µÅM;�?¶

¡��4YPQ¥s:YPWTbPn�Q¥myce^?t��4bPWe´}m;t���bPY\d � nlWX_8^;f7×4Ü ê S
×4Ü ê

æ
���:. � Ü ê � ����� 5 µÅM�ö)¶

�#�lWRf!W � Ü ê
æ
� D B ü � ò F è G èî ò H ( ) µÅM;�?¶

³Xn�n�YP]�[
dZ��YPQ�dg^�Ö � ´���f!^:n � ceWTny£:s�dZ�lW�QgdZm>dg^;f�c � f!fZWT]LdZQTj)�@WX�4mTp;W7m;]uWe´1��fZWTQZQ!Y\^?]y_8^;fVdg^;dZm;bKQgdZm>dg^;f¥Ö � ´�S� Ø
æ
A �� ö� B ü F òè �ED G òèî ò H ñ ç èJICB ÷ Ø ñ � D B ü � ò F è G èî ò H ( ) µÅM;M?¶

`�´:��f!WTQZQZY\^?]²M;M�t�^;dZY\p>m>dgWTQ°m¿nlWR­4]�YPdg^?]¸^;_
m;]±WT¦ � Y\p>m;b\WT]LdufZ^;dg^;f°c � f!fZWT]Ld ÷ ò YP]·dgWRf!tuQy^;_AdZ�lWiQZ�4m;ceW_ � ]�n�m;t�WT])dZm;bK^;_�fZ^;dg^;f�Q � fZ_Dm;ceW
c � fZfZWT])d�nlWT]�QZYPd¨s�S
÷ ò æ

� � �F è G è ( , µÅM?�;¶
¡���WT]'�VW
�4mTp;W�dZ��W�QZYPt���b\W�We´1��fZWTQ!QZY\^?]}_8^;f#QgdZm>dg^;fXÖ � ´KS� Ø

æ
µ ç Ø�D ñ ç èJI ¶ ÷ Ø ñ ç Ø�D ÷ ò µÅM;�?¶�#��WRfZW ç ØED YPQ�dZ�lWA_ � ]�n4m;t�WT]LdZm;b�QZ�4m;ceW���m>f!ty^?]�YPcAce^?t��K^?]lWT])d�^;_aQgdZm>dg^;f�YP]4n � cedZm;]�ceW;S

ç Ø�D
æ
�� ö� B ü F òè$G1òè �EDî ò H µÅM;�?¶

¡���W7QZWTce^?]�n'�4m>fZd¥^;_+dZ��YPQ¥nlWRf!YPp�m>dZY\^?]'Y�QVdZ��WAWT¦ � YPp�m;b\WT])d¥^;_C­�]�n�YP]l[rm�fZWTbPm>dZY\^?]4QZ��Y\��£KWRd¨�@WRWT]'fZ^;dg^;f�Ö � ´m;]�n ÷ ò N U ^<�@WRp;WRfTj@QZYP]�ceW°dZ��YPQrtym;c!��Y�]lW��4m;Qr]�^�n�YPQ!cefZWRdgW°��YP]�n�YP]�[?QRj��@W�t � Qgdr_8^:c � Qr^?]¿dZ�lW'YP]�n�YPp:YPn � m;bfZ^;dg^;f�£4m>f!QRN³XQZQ � tyWrdZ�4m>dAdZ�lWRfZWym>fZW F ê QZbP^;dZQAYP]¬dZ�lW�fZ^;dg^;fTN�`�m;c«�¢^;_@dZ�lWTQgWyQZb\^;dZQAY�QAcRm>fZfZs1YP]l[}Qg^?t�Wyc � fZf!WT]LdRN � _dZ�lW�tum;c!��YP]�W
YPQ�Qgs1tyt�WRdgf!YPcRm;b�m;]4n'^;�KWRf!m>dZYP]l[��#YPdZ�}£4m;bPm;]�ceWTn'c � f!fZWT]LdZQTj��VW
tumTs}��f!Y\dgW
m;]oWe´:��f!WTQZQZY\^?]}_8^;fc � fZf!WT]Ld�YP]}dZ��W G��GF QZb\^;d�m;QTS
O;O



ìIH
æ
���/.Ã÷ H � � ÿ ��� 5 µ¾���L¶�#��WRfZW

÷ H
æ
÷ � ,�� i = >J � µ¾�:O<¶m;]�n ÷ YPQ@dZ�lW
ce^?t��4bPWe´�m;t��4b�Y\d � nlW�^;_+c � f!fZWT]Ld�YP]}QZbP^;d�] � t�£KWRf¥ÌRWRfZ^lN�`a´1��fZWTQ!QZY\^?]o�:OAQZ�l^.�#Q�m � ]�Y\_8^;f!t��fZ^;[;f!WTQZQZY\^?]°^;_�fZ^;dg^;f�c � f!fZWT]Ldä©8K��
L���m>£K^ � d@dZ�lW7fZ^;dg^;fTN�³XbPb�fZ^;dg^;f�QZb\^;dZQ¥cRm>fZf!sydZ�lW7QZm;t�WAc � fZfZWT])dRj1£ � dVdZ��m>dc � fZf!WT]Ld�Y�Qa�4��m;QgW�f!WRdZm>f!nlWTn�µDn�WTbPmTs;WTn�¶a_�f!^?tÏQZb\^;d�dg^�QZb\^;d�£KWTcRm � QgW#^;_�f!WTbPm>dZY\p;W�fZ^;dZm>dZYP^?]y^;_KdZ�lW#c � f!fZWT]Ld��@m<p;Wm>d#QZb�Y\�}_�fZWT¦ � WT]�ces;N¡���WAfZ^;dg^;f�c � f!fZWT]Ld�n�WT]�QZY\dÑs�cRm;]'dZ��WT]'£KWAWe´:��f!WTQZQgWTnom;Q�m�Q � tþ^;_�YPt�� � bPQgWTQRS( ,

æ
���NMOQP � , _RHTS ü O� ÷ � �(� �VU0��, H i = >J � +IW µ 6 7 õ ��� GF ê ¶YXZ µ¾�>�?¶

¡���W � ]�YPduYPt�� � bPQgW'_ � ]�cedZY\^?] W µ¾¶°YPQu^ � f°�¥mTs�^;_
m>����fZ^<´1Y�tym>dZYP]l[¿dZ�lWifZ^;dg^;f'c � f!fZWT]Ld}m;Q�m¿QgWRf«Y\WTQu^;_YPt�� � bPQZY\p;W7c � fZf!WT]LdZQ�m>f!^ � ]�n}dZ�lWAfZ^;dg^;f<N¡��4YPQ¥fZ^;dg^;f#Q � fZ_8m;ceW�c � fZfZWT])d�tymTs}£KWAWe´1��fZWTQZQgWTnim;Q�m�_8^ � f!Y\WRf�QgWRf«Y\WTQ¥^;_�dgf!mTp;WTbPY�]l[y�¥mTp;WTQRS( ,
æ
��� A [R¬�S , [ ( ¬ � �(� �VU*��, ¬ %2123­+ B µ¾�>�?¶2�^;dgW
dZ��m>d#Y�]i�>�:j��VW
m>f!W�m;bPb\^.�#YP]l[r_�^;f�]lWR[?m>dZY\p;W
p>m;b � WTQ¥^;_�dZ�lW
Qg��m;ceW
��m>f!t�^?]�Y�cXY�]�nlWe´N\¬dg^um;b�b\^<�Ò_8^;ffZWRp;WRf!QZWe§�fZ^;dZm>dZYP]l[��@m<p;WTQRN�¡���Y�Q+Y�QafZWTm;bPb\s��4m>fZda^;_Km;]yWe´1�4m;]�QZYP^?]�YP]�£K^;dZ��dZYPt�W�m;]�nyQZ�4m;ceW;j)m;b\dZ��^ � [?���@W#m>fZWce^?]�QZY�nlWRf!YP]l[°^?]�b\sodZ��WrdZY�t�W�_ � ]�n4m;t�WT]LdZm;b+�4m>f!dRNAÇ¢WytymTs»fZWTce^<p;WRf�dZ�lW]\ �GF QZ�4m;ceW���m>f!t�^?]�Y�c�ce^?t��K^?]lWT])d^;_��>��£:s°WTt���b\^<s1YP]l[�dZ�lW
_8^?bPb\^.�#YP]l[�_8^;f!t � bPm1S( ¬

æ]^ O� ; ò�óü (_) µ 6 Ùgùg¶ � ,����R�VU���, ¬ %41�+ ? 6a` µ¾�.ö)¶U WRfZWAdZ�lWA£�f«m;cZÄ;WRdZQ ^ ` nlWT]l^;dgWAdZYPtyW7m<p;WRf!m>[;W�m;]�n'm>fZW
�lWRfZWA£KWTm � QZWX^;_+dZ�lWAdÑ�V^>§Vn4YPt�WT]�QZYP^?]�m;b�]4m>d � fZW^;_�dZ�lWAWe´1�4m;]�QZY\^?]{N�¡�^ucRm>f!fZs°^ � d��.öu^?]��>�:j�­4f!Qgd�We´1�4m;]�n��>��Y�]Ldg^yY\dZQ#ce^?t��4b\We´'ce^?]�½ � [?m>dgW��4m>f!dZQRS(b)
æ
O� P � , _RHTS üdc ÷� � ���R�VU0��, H i = >J � + ñ ÷ e� � ,����R��U0��, H i = >J � +0f W µ 6g7 õ ��� GF ê ¶ µ¾�>�?¶

� _��>�uYPQ � QgWTn�YP]��.ölj�dZ�lW�QgWTce^?]4n���m;bP_+^;_V�>�yfZWTQ � bPdZQ#YP]om�Q � t ^;_adgWRf!tyQ��#��YPc«�odZYPt�W�mTp;WRf!m>[;W�dg^�ÌRWRfZ^lN¡��lWA­4f!Qgd���m;b\_+^;_CdZ��W
We´:�4fZWTQZQZY\^?]}f!WTQ � b\dZQ�YP]{S( ¬
æ

÷��� � ; ò�óü P �K, _RHTS ü � ,�� i = >ihJ � � � ¬ %21 W µ 6 õ ��� GF ê ¶ ? 6 µ¾�>M?¶
¡���W�Y�t�� � bPQZW�_ � ]�cedZY\^?]»d � f!]4Q7dZ�lWyYP])dgWR[;f!m;baYP])dg^}m;] WRp�m;b � m>dZY\^?]¬^;_VdZ��Wrf!WTQgdA^;_VdZ��W�Y�]LdgWR[;f!m;]4n¢m>d
dZ�lWYPt�� � bPQgW;N+Ç��4m>d�fZWTtym;YP]4Q�YPQ�dZ�lW
Q � t'S ( ¬

æ
÷��� � P �1, _RHTS ü � �(� ¬ , _ + i = h->J � µ¾�;�;¶

OT�



¡���W
Q � tþYP]i�;�yYPQ¥WTm;QZYPb\s�WRp>m;b � m>dgWTn�N � d�YPQRSP �K, _RH�S ü � � i = hj>0kml2npo /J �
ærq F ê YP_@µs\oõ±O<¶utP � æ YP])dgWR[;WRf� ^;dZ��WRfZ�#YPQgW µ¾�>�?¶

¡���W#YP])dgWR[;WRf@YP]��>��tym<s�£KW��K^?QZY\dZY\p;W;jL]�WR[?m>dZY\p;W�^;f@ÌRWRfZ^lN�³XQVYPd�d � f!]�Q�^ � dRj)^?]4b\s�dZ��W#­�f!QZd�dZ�lfZWRW�^;_�dZ��WTQgWµ8ÌRWRfZ^lj+�4b � Q7m;]�n�tyYP] � QX^?]lW.¶7m>fZWuY�t��K^;fZdZm;]LdRj�£KWTcRm � QZWydZ�lWTQgW���f!^:n � ceWrdZ��WubPm>fZ[;WTQgd
tum>[?]lWRdZYPc�­�WTb�n�QAm;]�ndZ�lWRfZWR_8^;fZW
Ö � ´:WTQTN�¡��lWTQgW
m>fZW;S
µs\�õ·O<¶ îF ê æ

õ
O ^;f�\
æ
õ P �K,�%%

æ
� ^;f�\

æ
O

æ
O ^;f�\

æ P � #&%% µ¾�>�?¶2�^;dgW#dZ��m>d��>�
m>���KWTm>f!Q�dg^
��fZ^1n � ceW�Qg��m;ceW���m>f!ty^?]�YPc@^;f!nlWRf!Q�dZ��m>d�tym<s�£KW�^;_K]�^?]1§CYP])dgWR[;WRf�^;f!n�WRfTNa¡���YPQYPQ�]l^;d#fZWTm;bPb\s°dgf � W;S�YPQ�Y�Q�]lWTceWTQZQZm>f!s°dZ��m>d<\1îi£KW
m;]oYP])dgWR[;WRfTj4m;]�n��>���#YPbPbKm;b\�¥mTs1Q#QZm>dZY�Qg_�s°dZ��m>d#ce^?]�n4Y\dZY\^?]�Nq:^lj4dZ�lW
��m>f!t�^?]4YPcX^;f!nlWRf!Q�^;_aYP])dgWRfZWTQgd�dg^ � Q�m>fZW
^?]�W
m;]�n\ # æ
F êî ñ®O µÅ�>�L¶\ , æ
õ9X F êî õ±O Y µÅ�1O<¶

`Vm;c!�¿^;_@dZ��WuQg�4m;ceWu�4m>f!t�^?]�YPcRQ
^;_@dZ��WuQZ¦ � Y\fZfZWTb\§�cRm>[;W}c � fZf!WT]LdA�#Y�bPb���fZ^1n � ceW�f!m;n�Y�m;baÖ � ´¢nlWT]�QZYPd¨s;N°³Q � f!_8m;ceW
c � f!fZWT]Ld�^;_�dZ�lW�_�^;f!toS ( ¬
æ
��� X F ê ÷��� � � �(� �VU*��, ¬ %21 3 + Y µÅ�;�?¶

��f!^:n � ceWTQ¥f!m;n�YPm;b�tym>[?]�WRdZYPcAÖ � ´}nlWT]�QZYPd¨s�S9:) ¬
æ
���:.09 ) ¬ � �(� � U ��, ¬ %4123!+ 5 µÅ�;�?¶�#��WRfZW 9 ) ¬
æ
õ ; B ü F ê ÷���v\1î H µÅ��ö)¶

� ]Ed � f!]�jaWTm;c«�·^;_#dZ�lW'ce^?t��K^?]lWT])dZQ�^;_#f«m;n�YPm;bVÖ � ´¿nlWT]4QZY\d¨s��#YPbPb���fZ^1n � ceW}m»ce^?ty��^?]�WT]Ld�^;_�Y�]�n � ceWTnp;^?b\dZm>[;W;N@¡�^ucRm;b�c � bPm>dgW
dZ��m>dRj4�VW�t � Qgd�Y�]Lp;^;Ä;W À m>f!m;n�m<sK@ QXbPmT��Swyx z
æ
õb{ 9{ ù µÅ�;�?¶

¡���WAf!m;n�YPm;b�ce^?t��K^?]lWT])d�^;_��;�:j4m;QZQ � tyYP]l[�dZ��m>d�dZ��W
­�WTbPn�Q�n�^y]l^;d�p>m>fZs°��Y\dZ�}|lj4YPQTS
O� {{ 6 z , æ õ { 9 ){ ù µÅ�;M?¶® f<j�m;QZQ � tyY�]l[�m;]'WTb\WTcedgf!YPc
­�WTbPn'ce^?t��K^?]lWT])d�^;_�dZ�lWA_�^;f«t'S

OT�



z , ¬
æ
���:.0z ¬ � ���R�VU0��, ¬ %21Ð+ 5 µÅ�?�;¶ý QZYP]l[y��öum;]4ni�?��YP]o�;M:j��@W
^;£�dZm;Y�]'m;]'We´:�4fZWTQZQZY\^?]}_8^;f�WTb\WTcedgf«YPc7­�WTbPn'YP]4n � ceWTn�£)s}ce^?t��K^?]lWT])dZQ�^;_�m;Y\fg§[?m>�iÖ � ´�S z ¬
æ
ø )��\1î 9 ¬ µÅ�;�?¶z ¬

æ
õ ; B ü F ê ø ) ���� H µs\1îK¶ ò ÷ µÅ�;�?¶2�^<�
j:dZ�lW�dg^;dZm;b4p;^?b\dZm>[;W7YP]�n � ceWTnyYP]ym�QZb\^;d�� � QZ�lWTQ�c � fZfZWT])d�dZ�lfZ^ � [?�ydZ�lW�ce^?]�n � cedg^;f!Q�Y�]ydZ��m>d�Q!b\^;dRNaÇ¢Wtym<s�We´1��fZWTQ!Q�dZ��YPQ¥£:s�S z _ ñ z ¬ , ñ z ¬ # æ � ÿ I�~ � ÷ µÅ�>�L¶2�^<�
SyY�]��>�1jadZ�lWRfZW�m>fZW°dZ��fZWRW°ce^?t��K^?]lWT])dZQ�^;_�m;Y\fg§�[?m>�E­�WTbPn{N z _ YPQ�dZ�lW°QZ�4m;ceWu_ � ]�n�m;tyWT]LdZm;b�­�WTbPn�j��fZ^1n � ceWTn}£:s}dZ�lW�Qg��m;ceW�_ � ]�n�m;t�WT])dZm;b�^;_�fZ^;dg^;fXc � fZfZWT])d#m;Q��@WTbPb{m;Q#£)s}dZ�lW�Qg�4m;ceW�_ � ]�n4m;t�WT]LdZm;b{^;_�QZdZm>dg^;fc � fZf!WT]LdRN²¡#�lW'^;dZ�lWRfudÑ�V^Ece^?t��K^?]lWT])dZQy^?]±dZ��Wob\WR_�du^;_7�>�¿m>fZWo��fZ^1n � ceWTn¸^?]4b\s¿£:sEfZ^;dg^;f°c � f!fZWT]LdZQ°m;]�nm;ced � m;bPbPs�fZWR�4fZWTQgWT])d�m;n�n�Y\dZYP^?]�m;b+fZWTm;cedZY\p;W°Y�t��KWTn�m;]�ceW�dg^odZ�lWyf!^;dg^;fTNu¡���Y�QAYPQ7^;_�dgWT]¿cRm;bPb\WTn���
­¦��(�(¦°b\WTm>Ä>m>[;WYP]�n � cedZm;]�ceW;N7¡��lW���m>f!m;t�WRdgWRf � ÿ I�~ � fZWR��fZWTQgWT])dZQXYPt��KWTn�m;]�ceW�^;_�dZ�lW�QZb\^;d7Y\dZQgWTb\_íS�fZWTQZYPQZdZm;]�ceWrm;]4nifZWTm;cedZm;]4ceWm;QZQg^1cRYPm>dgWTni�#Y\dZ�'cefZ^?QZQg§VQZb\^;d�tym>[?]�WRdZYPcA­�WTbPn4QRNa¡��lWT]o�>�ucRm;]o£�WAf!We§¾��f!Y\dgdgWT]om;QTSz _

æ
� ÿ I�~ � ÷ ñ ; B ü F ê ø )����� H X Oµs\ # îK¶ ò ñ Oµs\ , îK¶ ò Y ÷ µÅ�1O<¶

¡C^�­�]�YPQZ��dZ�4YPQVty^:nlWTb¾j)Y\d@YPQV]�WTceWTQZQZm>fZsydg^rdgf!m;]�Q!bPm>dgW7�1O�£4m;c!Äydg^�dZ�lW�QgdZm>dg^;f<N@q:WRWXdZ��m>d¥M?��m;]�n'�;��tym>Ä;WdZ�lW�b�YP]lÄy£KWRd¨�@WRWT] ÷ m;]�n ÷ ò S
÷ ò æ

F êM F è G è ÷ µÅ�;�?¶
¡���WT]'dZ�lWAWTb\WTcedgf!Y�c7­�WTbPn'm>d#dZ��W
Q � fZ_Dm;ceWA^;_�dZ�lW
fZ^;dg^;f#Y�QRSz _

æ�� M F è G èF ê � ÿ I�~ � ñ ; ø ) �� B ü F è G è �H X Oµs\ # îK¶ ò ñ Oµs\ , îK¶ ò Y�� ÷ ò µÅ�;�?¶
¡��4YPQ�t � Qgd#£KW
dgf«m;]�QZbPm>dgWTn�YP]Ldg^�m;]iWT¦ � Y\p>m;b\WT])d#QgdZm>dg^;f7p;^?b\dZm>[;W;NX¡�^�nl^°Qg^lj��VW � QgW��;�ydg^°dgf!m;]�QZbPm>dgW��;�YP])dg^�m»QgdZm>dgWTt�WT])d�^;_�f!m;n�YPm;b�tym>[?]lWRdZYPc°­�WTbPn�j+dZ�lWT]¿­4]�n�dZ�lWuÖ � ´�bPY\Ä;WTn�m;]4n¿�lWT]4ceW°QgdZm>dg^;f�p;^?b\dZm>[;W}_8fZ^?tdZ��m>dRNVh�m>[?]lWRdZYPc�Ö � ´}nlWT]�QZY\dÑs�Y�QRS9 )

æ
î z _ø ) �

æ � M F è G è îF ê � X � ÿ I�~ �ø ) ñ ; ç ÿ I�~ � Y ñ ; �� B ü F è G è îH X Oµs\ # îK¶ ò ñ Oµs\ , îK¶ ò Y�� ÷ ò µÅ��ö)¶
�#��WRfZWAdZ�lW�QZbP^;d�YPt��KWTn�m;]�ceWA��m;Q�£KWRWT]'We´1��fZWTQ!QgWTn}£)s'Y\dZQ¥f!WTm;b{m;]�noYPtum>[?YP]�m>fZs°�4m>fZdZQRS� ÿ I�~ � æ � ÿ I�~ � ñ ; ø ) ç ÿ I�~ � µÅ�;�?¶À b � ´'bPYP]�Ä:YP]�[�dZ�lW�m>f«tym>d � fZWA�#Y�]�n�YP]l[rYPQRS

Oeö



× Ø�T
æ
F è G è D�� ; ü,!=i > ���:.E9 ) � �(� ����,�%21�+ 5 ? 6 µÅ�;M?¶

Ç®��YPc«�'£KWTce^?t�WTQRS ×4Ø�T
æ
���:. � Ø�T � ����� 5 µÅ�?�;¶�#��WRfZW;S � Ø�T

æ<; � F è G è D��î 9 ) µÅ�;�?¶
¡���WT]±Êgm;Y\fg§�[?m>�4Ëyp;^?b\dZm>[;W�YPQTS: Ø�T

æ ; ø=� Ø�T æ õ ��ø F è G è D��î 9 )
æ

õ ÷ ò 6 OT� D�F òèKG1òèF ê X ; ø ç ÿ I�~ � ñ � òV Y ñ ; ø M� B ü �ED\F òè$G1òèH X Oµs\ # îK¶ ò ñ Oµs\ , îK¶ ò Y 7 µÅ�;�?¶
`�´:��f!WTQZQZY\^?] �;�'n�WTQZcef!Y\£KWTQ7dZ�lW�fZWTb�m>dZY\^?]�QZ��YP�»£KWRdÑ�VWRWT]�dZ�lWyQg�4m;ceWy_ � ]�n4m;t�WT]LdZm;bam;YPfg§�[?m>��p;^?b\dZm>[;W : Ø�Tm;]�n'f!^;dg^;f�c � fZf!WT]Ld ÷ ò NV¡���YPQ@We´1��fZWTQZQZYP^?]'­�dZQ�dZ�lWAWT¦ � Y\p>m;b\WT])d�cRY\f!c � YPd@^;_ À Y\[ � f!WXö°Y\_�dZ�lW�nlWR­4]�Y\dZYP^?]�Q¥tym;nlW£KWTb\^<�Á�l^?bPn�S

e&e$e&e[ ò ggg hh ê iÿ
k ÷ ò

À Y\[ � f!WAölSä��^;dg^;fX`�¦ � Y\p>m;b\WT]LdAl¥YPf!c � Y\d
[ ò æ

ø OT� D�F òèbG1òèF ê ç QZb\^;d ñEø M� B ü �ED�F òè$G1òèH X Oµ F ê ñ�îK¶ ò ñ Oµ F ê õ}îK¶ ò Y µ�OR�;�L¶� ò æ
OT� D�F òè G1òèF ê � ÿ I�~ � µ�OR�lO<¶

¡���Wr­4f!QgdXdgWRf!t YP]¸OR�;�'We´1��fZWTQZQgWTQ7QZbP^;d7bPWTm>Ä�m>[;WuY�]�n � cedZm;]�ceWr_8^;fAdZ�lW�fZ^;dg^;fTNyq1YPtyYPb�m>f!b\s;jCOR�lO�We´1��fZWTQ!QgWTQfZ^;dg^;fAfZWTQ!YPQgdZm;]�ceW�YP]�dgWRf!tyQ7^;_�QZbP^;d�fZWTQ!YPQgdZm;]�ceW;N�2�^;dgW�dZ��m>d ç ÿ I�~ � m;]4n � ÿ I�~ � m>fZW�£�^;dZ��We´1��fZWTQZQgWTn»�KWRf � ]�Y\db\WT]l[;dZ�{N+¡���W�QgWTce^?]�n�dgWRf!tÈYP]'OR�;�AWe´1��fZWTQZQgWTQ�dZ�lWyÊ�ÌTY\[;ÌTm>[?Ë�bPWTm>Ä�m>[;W#Y�]�n � cedZm;]�ceW�f!WTQ � b\dZYP]�[�_8fZ^?tÉ��m>f!ty^?]�YPcRQ^?]'dZ�lW�^;f!nlWRf�^;_+fZ^;dg^;f�Q!b\^;d��4Y\dZc«��N2�We´:dRj�QZWRWudZ��m>drm>f!tym>d � fZW°Ö � ´ YPQ@½ � Qgd�WT¦ � m;bVdg^�m;YPfg§#[?m>�EÖ � ´¢�4b � Q�m>f!tym>d � fZW°b\WTm>Ä�m>[;W}YP]�n � cedZm;]�ceW;N¡���m>d�Y�QRj4M;��ce^ � bPno£�W7��f«Y\dgdgWT]om;QRS � Ø
æ
� Ø�T ñ ç Ø I ÷ Ø µ�OR�?�?¶
OT�



¡���WRfZWAm>fZW
m�] � t�£KWRf¥^;_Cce^?t��K^?]lWT])dZQ�^;_+QgdZm>dg^;f�QZbP^;d¥bPWTm>Ä�m>[;W ç Ø I jlWTm;c«�'fZWR��f!WTQgWT]LdZY�]l[�Ö � ´u�4m>dZ�4Q¥dZ��m>dnl^»]l^;d�n�YPfZWTcedZb\s¬YP]Lp;^?bPp;WudZ�lW°fZ^;dg^;fTNo`�m;c«�E^;_�dZ�lW°ce^?t��K^?]lWT])dZQrm;n�n�Q
dg^�dZ�lW°bPWTm>Ä�m>[;W}YP]�n � cedZm;]�ceW;N'¡��lWt�^?Qgd¥��f!^?tyYP]lWT])d@ce^?ty��^?]�WT]LdZQ¥^;_+QgdZm>dg^;f#b\WTm>Ä>m>[;W
m>fZWAfZWR_8WRfZfZWTn�dg^�m;Q�L��ZM-	s�������­	s����
Z¦��(�
¦
� ��OQ�b�´
\OQ��
\O�¦
� ��O��L��J���aN�`Vm;c!�i^;_CdZ�lWTQZW
�#YPbPb�£KW
n�YPQ!c � QZQgWTn}YP]}dZ�lW�_�^?bPbP^<�#YP]�[r��m>f!m>[;f!m>�4��QTNª@WTb\d¥m;]�n°ÌTY\[;ÌTm>[�b\WTm>Ä�m>[;WAce^?t��K^?]lWT])dZQ¥m>fZW7n � W#dg^�m;Y\fg§+[?m>�'Qg�4m;ceW7��m>f!t�^?]�Y�cRQRNa³�Q@Y\d�d � f!]�QV^ � dRj)dZ��WTQgWm>fZW�fZWTb�m>dZY\p;WTb\s�ce^?ty�4bPYPcRm>dgWTn¢dg^'WTQZdZYPtym>dgW;j�£ � d7�VWytym<s¬[;WRd
Qg^?t�Wu]l^;dZYP^?]¬_�fZ^?tº^ � fA­�f!Qgd�§�^;f!n�WRfAp:Y\WR�É^;_dZ�lW'tym;c«��YP]lW;N ¡���W°dgfZ^ � £4b\W��#Y\dZ�¿WTQgdZYPtym>dZYP]�[�dZ�lWTQZW}bPWTm>Ä�m>[;Woce^?t��K^?]lWT])dZQ�YPQrdZ��m>d�dZ�lWRsEm>fZW']l^;d������-�»�!QYP]�n�WR��WT]4nlWT]Ld�^;_�dZ�lW�fZ^;dg^;f<j�WRp;WT]»dZ�l^ � [?�i�@WrcRm;b�b�dZ�lWTtÆÊgb\WTm>Ä>m>[;WTË1N � ���­	���m>f!ty^?]�YPcRQ#m>f!W�^;_�^;f«nlWRf/\
æ
�m;]�n}\

æ
�)N � _+dZ�lWRfZWA�@WRfZW�]�^�fZ^;dg^;f�ce^ � ��bPYP]l[lj1dZ�lWA£KWTb\d���m>f«t�^?]�YPc7b\WTm>Ä>m>[;W�dgWRf!tuQ��V^ � bPn}£KW;S[yØ�T��

æ
�� ö� B ü F òèPG ò� �ED� ò î ò H µ�OR�?�?¶[ Ø�TE�

æ
� � ö� B ü F òè G1ò� �ED� ò î ò¨H µ�OR�>ö)¶

¡���W»£KWTb\d}��m>f!ty^?]�YPcRQ}bPYP]lÄ·dg^·dZ��W»f!^;dg^;fTjA�l^<�@WRp;WRfTjAm;]�n®m;ced � m;bPb\s�m>���KWTm>f'dg^·£KW»YP]��4m>f«m;bPb\WTb��#Y\dZ�ce^?t��K^?]lWT])dZQ#^;_af!^;dg^;fXYPty��WTn4m;]�ceW�m>����f!^;��f!YPm>dgWAdg^'�«î¬m;]4n»�!î¬��^?bPWe§��4m;Y\fXtym;c!��Y�]lWTQRN�³¥d�dZ��WTQgW���m>f«t�^?]�YPc^;f!nlWRf«Q7�VWycRm;] � Q � m;bPbPsoY\[?]l^;fZW�fZ^;dg^;f�fZWTQZYPQgdZm;]4ceWyQg^'dZ��m>dAfZ^;dg^;f�Y�t��KWTn�m;]�ceW�YPQ7� � f!WTb\siYP]�n � cedZY\p;W;N�¡#�l^?QgWce^?t��K^?]lWT])dZQ#m>fZW;S[ ò0� � æ ø OT� D�F òè G ò�F ê ç Q!b\^;d ñEø M� B ü �ED\F òè G ò�H X Oµ F ê ñ±�«îK¶ ò ñ Oµ F ê õ��«î�¶ ò Y µ�OR�?�?¶[ ò0� � æ ø OT� D�F òè G1ò�F ê ç Q!b\^;d ñEø M� B ü �ED\F òè G1ò�H X Oµ F ê ñ²�!îK¶ ò ñ Oµ F ê õ¿�!î�¶ ò Y µ�OR�?M?¶
� ]¢dZ�lWuQ!YPt��4b\W�t�^1nlWTba^;_¥dZ�lWyQZ¦ � Y\f!fZWTb�cRm>[;W�tym;c«��YP]lW;jC£KWTcRm � QgW�dZ�lWyf!^;dg^;f�fZWTQZY�QgdZm;]�ceWTQ�m>f!WyfZWTbPm>dZY\p;WTbPsQZtym;b�b�m;]�n¿QZbPY\���4Y\[?��j+dZ�lW°We¤KWTcedr^;_�fZ^;dg^;frfZWTQZYPQgdZm;]4ceW�YPQ � Q � m;b�b\s»YP[?]l^;fZWTn�No¡���WT]�dZ�lW°­�_8dZ��m;]�nEQgWRp;WT])dZ���m>f!ty^?]�YPc7ce^?t��K^?]lWT])dZQ�^;_+£�WTbPd�b\WTm>Ä�m>[;W�m>fZW;S [_�

æ
[yØ�T�����[ ò0� � µ�OR�L�;¶[b�

æ
[yØ�TE�p��[ ò0� � µ�OR�?�?¶q:dZm>dg^;f�ÌTY\[;ÌTm>[°bPWTm>Ä�m>[;WrYPQ¥_�f!^?tþdZ�l^?QgW��4m>f!t�^?]�YPcRQ¥^;_+dZ�lW
^;f«nlWRf!Q�î8\ ÿ

æ
F ÿ I�~ � ÿ�� îi�#�lWRf!W F ÿ I�~ � ÿ N[ ,

æ
� � ö� B ü F òè �EDH X G ¬�� #µ F ÿ I�~ � ÿ ñ»îK¶ ò ñ G ¬
� ,µ F ÿ I�~ � ÿ õ}îK¶ ò Y µ�OR�?�?¶2�^;dgW}dZ��m>d�dZ��WTQgW°��m>f«t�^?]�YPc�^;f«nlWRf!Qrnl^�]l^;drdgWT]�n¿dg^�£KWuQ!�l^;fZdgWTn¿^ � d�£:s¢dZ�lW°fZ^;dg^;f�cRm>[;W}m;]4n¿Qg^»]l^n�Y\f!WTced�YP]LdgWRf«m;cedZY\^?]'�#Y\dZ�}dZ��W�cRm>[;W�YPQ¥^;f«n�YP]�m>f!Y�b\sym;cRce^ � ])dgWTni_8^;fTN� ]»^;f!nlWRf7dg^}fZWTn � ceW�QZm;bPY\WT]4cesoWe¤�WTcedZQ
dZ��m>d7^:cRc � f7£KWTcRm � QgW�dZ�lW�fZ^;dg^;fAdgWRWRdZ�¬��YPbPb{dgWT]4n�dg^}dgfZs�dg^'m;bPY\[?]�#Y\dZ�°dZ�lWAQgdZm>dg^;f�dgWRWRdZ��j�Y�]�n � cedZY\^?]°t�^;dg^;f�nlWTQZYP[?]lWRf!Q@m;b\�@m<s:Q � QgWXm�n�Y\¤�WRfZWT])dV] � t�£KWRfV^;_+QZb\^;dZQ¥YP]°dZ�lW7fZ^;dg^;fm;]�n'QgdZm>dg^;f<N�¡��lWRfZWAQgdZY�bPb�tumTs�£�W7Qg^?t�WAdgWT]4nlWT]�cesudg^ym;b�Y\[?]�jlm;]�n}dZ��YPQ@��f!^:n � ceWTQrÊgce^;[;[?Y�]l[?Ë�dg^;f!¦ � WTQ¥�#��Y�c!�YP]�d � f!]���fZ^1n � ceWrp:YP£�f!m>dZY\^?]�m;]�n¬]l^?YPQgW�m;]�n�j�YP]»QgWRp;WRfZWycRm;QgWTQTj{cRm;]¬fZWRdZm>f!n»^;fAWRp;WT]¬��fZWRp;WT])dAQgdZm>fZdZYP]l[lNA¡C^fZWTn � ceWXdZ�4YPQ�dgWT]4nlWT]�cesudg^ Êgce^;[?Ë1j4fZ^;dg^;f!Q�m>fZW7^;_8dgWT]}£ � YPbPd��#Y\dZ��m�bPY\dgdZbPW°ÊgQgÄ;WR�#Ë1j4^;f�d¨�#YPQZd@^;_CdZ�lWAQZb\^;dZQ@_8fZ^?t^?]lW�WT]�nodg^°dZ�lW�^;dZ�lWRf<N¥¡#� � QTj��#�lWT]i^?]lW
dg^:^;dZ��YPQ�m;bPY\[?]lWTnim>d#^?]lW�WT]�no^;_adZ�lWrtym;c!�4YP]lW;j4Y\d�YPQ � ]l§¨m;bPY\[?]lWTn

OTM



m>d
dZ�lWu^;dZ�lWRf�WT]�n{Ny³ Q!YPnlW�We¤�WTced�^;_¥dZ��YPQ
YPQ7dg^ifZWTn � ceWydZ��WyQgdZm>dg^;frm;]4n¢fZ^;dg^;f�ce^ � �4bPYP]l[}£:sy½ � Qgd
mibPY\dgdZb\W;jm;]�n·dZ�4YPQ���fZ^1n � ceWTQ�bPWTm>Ä�m>[;W�fZWTm;cedZm;]�ceW;NÒ¡���YPQ�YPQy_8m;Y\f«b\s�WTm;Qgs¸dg^¿WTQgdZYPtym>dgW;N8l@^?]�QZYPn�WRfTj�_8^;fyWe´lm;t��4b\W;j�mQg�4m;ceWe§¾_ � ]�n4m;t�WT]LdZm;bKÖ � ´°nlWT]�Q!Y\d¨s 9/)
æ
9 _ ce^?Q;î�ð�j1b�YP]lÄ1YP]l[�moµ8�K^?QZQZYP£4b\s�¶aQgÄ;WR�@WTn'_ � bPb¹§¾�4YPdZc!��c � fZfZWT])d¥�4m>dZ��S

×
æ
;��i, �i ; =i >J#��>v� �,!=i >-# �> � � 9 _ ce^?Q?î�ð �@? ð ?V�U WRfZW;j7dZ�lW�QgÄ;WR� Y�]®dZ�lW¢fZ^;dg^;fiYPQ}�����Z���(	��¨
�������f!m;n�Y�m;]�Q�_�fZ^?t ^?]lW¢WT]�n®^;_�dZ�lW tym;c«��YP]lW¬dg^±dZ�lW¢^;dZ��WRfTN`�p>m;b � m>dZYP^?]}^;_+dZ�4YPQ¥s:YPWTbPn�QRS ×

æ
� 9 _ �EDî Q!YP]_�ò�ò2�^<�
j�dZ�lWrn4Y¹¤�WRf!WT]�ceW�£�WRdÑ�VWRWT]¬����m>d��@^ � bPn¬��m<p;W�£KWRWT]»b�YP]lÄ;WTn�£)sim}]l^?]l§¨QgÄ;WR�VWTn¬f!^;dg^;f
m;]�n»�#��m>dAYPQbPYP]�Ä;WTn}£)s�dZ�lW�QgÄ;WR�@WTnof!^;dg^;f#YPQ�dZ�lW
QZÄ;WR�Áb\WTm>Ä>m>[;W�Ö � ´�jl]l^.�ÔWe´1��fZWTQZQZYP£4b\W7m;QRS[_H

æ
[yØ�T A O�õ QZY�] �ò�ò B

¡���W�­4]4m;b�ce^?ty��^?]�WT]Ld¥^;_CbPWTm>Ä�m>[;WAfZWTm;cedZm;]4ceW
YPQ¥n � WXdg^�dZ�lW7WT]�n��#YP]�n�Y�]l[?QRNC¡#��YPQ@YPQ@��WRf«��m>�4QVdZ�lWAt�^?Qgdn�Y\©°c � b\d�^;_ldZ�lW@tym;c!��Y�]lW��4m>f!m;tyWRdgWRf!Q�dg^�WTQgdZYPtym>dgW;j;£KWTYP]�[�WTQZQgWT])dZYPm;bPb\s7dZ�lfZWRWe§¨n4YPt�WT]�QZYP^?]�m;b;YP]�]4m>d � fZW;NC¡#�lWRfZWm>fZWym'] � t�£�WRf7^;_V�@m<s:QA^;_@WTQgdZYPtum>dZYP]l[}dZ��YPQX�4m>f!m;tyWRdgWRfTj{£ � d7_8^;fA^ � fA� � f!��^?QZWTQ#�@W��#YPbPb � QgW�m'QZY�t��4bPY\­4WTn�4m>f!m;tyWRdgWRf#_8fZ^?t ³Xb\[;WRf��¹O0 ¾S [_¡
æ

OeööJ� ò�¢� B ü �EF òØî ò µïî°õ���£ä�?¶
³XQ¥�#Y\dZ�}m;bPbKQ � c«�}_�^;f«t � b�m>W;j:We´1dgfZWTt�W
cRm>f!W
YPQ@fZWT¦ � Y\fZWTn}�lWRfZW;jlQZYP]4ceWX�@WAcRm;]'[?Y\p;WAbPY\dgdZbPW�[ � Y�n�m;]�ceWAm;Q¥dg^�#�lWT]idZ��YPQ�We´:�4fZWTQZQZY\^?]�YPQ#ce^;f!fZWTced7^;fXWRp;WT]¬cRb\^?QZW;N�³X]�ni�@W���YPbPb{m;n�tuY\d#dZ��m>d7m�t�^;fZW�ce^?ty�4b\WRdgWrdgfZWTm>dZt�WT])d^;_�dZ��YPQ¥WTb\WTtyWT]Ld�^;_�tym;c«��YP]lWA�4m>f«m;t�WRdgWRf�ce^?]�QZdgf � cedZY\^?]'�@^ � bPn}£KW
m;]oY�t���fZ^.p;WTt�WT]LdRN¤=o.q ¥§�1}�µÌ���äx.v>º5}�¦=tP}¨§��àw-��}©§�tb��x"�
w-�à�äv&ta�à��¦rª w�}���«­¬A���®¦¯¬u�z���Ðtb�� d�Y�QCYPty��^;f!dZm;]Ld+dg^7fZWTce^;[?]�Y\ÌRW¥dZ��m>d�dZ�lW�tym;c«��YP]lW@fZ^;dg^;f
ÊgQgWRWTQZË7WTm;c«��^;_�dZ�lW�QgdZm>dg^;fV��m>f!t�^?]�Y�cRQCYP]�WTQZQgWT])dZYPm;bPbPsdZ�lWXQZm;t�W#�¥mTs;jlm;]�n�Y\d�Y�Q�¦ � Y\dgW#Qgdgf«m;Y\[?�Ldg_8^;fZ�¥m>f!n°dg^�WTQgdZYPtum>dgW�fZ^;dg^;f@�4m>f!m;tyWRdgWRf!Q�_8^;f@dZ�lW���m>f«t�^?]�YPc¥^;f!n�WRf!QRjm;Qy�@Wi��m<p;W�nl^?]�Wr½ � QZdym>£�^.p;W;N¶2�^<��j@��m>fZdZYPc � bPm>f«b\s _8^;fydZ�lW²Ê�£KWTb\dZË �4m>f!t�^?]�YPc�^;f!n�WRf!QRj@dZ�lWRfZWim>fZWifZ^;dg^;fc � fZf!WT]LdZQ}Ö�^.�#YP]l[±Y�]�f!WTQg�K^?]�QgW¬dg^±QgdZm>dg^;f�tut�_�@ Q'm>do­�_8dZ�Òm;]�nÒQgWRp;WT])dZ�ÔQg��m;ceW ��m>f!t�^?]�Y�c�^;f«nlWRfTN¼¡��lWfZWTQZY�QgdZm;]�ceWTQ�m>dgdgf!YP£ � dZm>£4b\WAdg^udZ�lWTQgW���m>f«t�^?]�YPcX^;f!nlWRf«Q�m>fZW;S� ò0� � æ OT� D\F òÿ G ò�F ê � QZb\^;dRjä� µ�O;OR�L¶� ò0� � æ OT� D\F òÿ G1ò�F ê � QZb\^;dRjï� µ�O;O;O<¶
¡���W
��Y\[?�lWRfg§¾^;f«nlWRf�QZb\^;d���m>f«t�^?]�YPcRQ¥�#Y�bPbK��mTp;W�fZWTbPm>dZY\p;WA_8fZWT¦ � WT]�cRY\WTQ
µDQZb�Y\�4Q«¶�dZ��m>d#m>f!W;SV ¬

æ
O±°®µ�O�õ§V�¶Y\ q \ æ M G ñ®O\

æ
M G õ±O�² Ä}m;]oYP])dgWR[;WRf µ�O;OT�?¶

O<�



¡���W
YP]�n � cedZYP^?]�ty^;dg^;f�WTb\WTcedgfZ^?tym>[?]�WRdZYPc�YP])dgWRf!m;cedZY\^?]icRm;]o]l^<�Á£KW7n�WTQZcef!Y\£KWTn�£)s}m;]om � [?tyWT]LdgWTn�tym>[>§]lWRdZYPc�cRY\f«c � Y\d7m;Q
QZ�l^.�#]¢YP] À Y\[ � fZW'O<�)NC2#^;dgWydZ�4m>dAdZ�lW�dgWRf!tyYP]�m;b+Ö � ´i^;_VdZ��W�tum;c!��YP]�WyYPQXdZ�lW�Q � tº^;_ �-�»�^;_�dZ�lW���m>f!ty^?]�YPc
Ö � ´:WTQTj�m;]�n»WTm;c«�¢Qg�4m;ceW���m>f!t�^?]4YPc
YPQ�We´1cRYPdgWTn¬£)sodZ��WrQZm;tyWrc � f!fZWT]Ld7Qg^�dZ�lW�YP]�n�YPp:YPn � m;b��m>f!ty^?]�YPc7ce^?t��K^?]lWT])dZQ#m>fZW�Y�]'QgWRf!Y\WTQRN`Vm;c!�r^;_ldZ�lWVQZ�4m;ceW@�4m>f!t�^?]�YPcRQ��#YPbPb;�4mTp;W¥m;]�WTb\WTcedgf!^?tym>[?]lWRdZYPc@YP])dgWRf!m;cedZY\^?]rQZYPtyYPb�m>f{dg^�dZ��W�_ � ]�n�m;t�WT])dZm;bÅS�K^<�@WRf�dgf!m;]�QZ_�WRfZf!WTnom;cefZ^?QZQ#dZ�lW
m;Y\fg§¾[?m>�»YPQRS ¡ ¡ û � ¬ æ � ÷ òò0� ¬ � ò0� ¬V ¬® _�ce^ � f!QgW
n4YPQZQZY\��m>dZY\^?]}YP]}WTm;c!��cRY\f!c � Y\d�Y�QRS ¡ D � ¬ æ � ÷ òò0� ¬ � ò0� ¬b\WTm<p:YP]�[ ¡ û � ¬ æ � ÷ òò0� ¬ � ò0� ¬V ¬ µ�O�õ V ¬ ¶2�^;dgW�dZ��m>d7dZ��YPQ�WT¦ � YPp�m;b\WT])d�cRYPf!c � Y\dX��m;QX��fZ^<p1YPQZYP^?]o_8^;fXdÑ�V^'QgWRdZQ7^;_VcRY\f!c � Y\dZQ��#��Y�c!�ibP^)^;Äib�Y\Ä;W�ÊgcRm>[;WTQZË1N� ]}_8m;ced�^?]lWA^;_CdZ�lWTQgW
QgWRdZQ#YPQ¥_�^;f�dZ��W7QZ^?bPYPn�fZ^;dg^;f�£K^1nlsuY\_{dZ�4m>d�We´1YPQZdZQRNaÇ¢W
�#YPb�b�n�Y�QZc � QZQVdZ��m>d�m;]l^?]�N�¡#�lWRfZWYPQ�m;bPQZ^um���fZ^.p:YPQ!Y\^?] µs³<Û!¶@_8^;f#b\^?QZQ#YP]}dZ�lW
QgdZm>dg^;f7ce^;fZW�Y\f!^?]�N¢+^<�@WRf�n�WR��^?Q!Y\dgWTn}YP]�dZ�lWAfZ^;dg^;f#��m>f«t�^?]�YPc�fZWTQZYPQZdZm;]�ceWAWTb\WTt�WT])dZQ�YPQ¥c!�4m>f!m;cedgWRf!Y\ÌRWTn�m;Q�ÊgQgdgf!mTs'b\^?m;n4Ë�b\^?QZQ£KWTcRm � QgW
Y\d�Y�Q�]l^;d�WTm;QZYPbPs�ce^?t�� � dgWTn'_8fZ^?tþdZ�lW
QZY�t��4b\WAtym;c«��YP]lWAWT¦ � Y\p>m;b\WT])d�cRY\f!c � Y\dRN¤=o»n ªp·.�àw*´ ��¦ätb·.�q:^?t�Wr^;_�dZ��Wrt�^;f!W�Y�]LdgWRfZWTQZdZYP]l[udZ�4YP]l[?Q�dZ��m>dAcRm;]¬£�Wrnl^?]lW��#Y\dZ��YP]�n � cedZY\^?]it�^;dg^;f«QA��mTp;W�dg^'nl^��#Y\dZ��dZ�lWQZ��m>��YP]l[7^;_�f!^;dg^;fVQZb\^;dZQ�dg^�m;c!��Y\WRp;W��4m>fZdZYPc � bPm>f�_�fZWT¦ � WT]�ces)§¨nlWR�KWT]�nlWT])d�We¤�WTcedZQTN�Ç¢W��#YPb�b:ce^?]4QZYPnlWRf��lWRf!W�dZ�lfZWRWcRm;QgWTQRj�£ � d¥dZ�lWRfZW�m>fZW�tym;])s°^;dZ��WRf#�K^?QZQZY\£�YPbPY\dZY\WTQTNÀ Y\f!QZdRj1Q � ���K^?QgWXdZ�lW7fZ^;dg^;f#QZb\^;dZQ¥m>fZWAf!WR��fZWTQgWT])dZm>£4b\WAm;Q¥£KWTYP]l[rfZWTcedZm;]l[ � b�m>fTjlm;Q�QZ�l^.�#]}YP] À YP[ � fZW
�:j�m;]�nm;QZQ � t�W#dZ��m>d@dZ�lW7QZb\^;d¥n�YPt�WT]4QZY\^?]�Qam>fZW7Q � c«��dZ��m>d@n4Y¹¤ � QZY\^?]�We¤KWTcedZQ�m>fZW�]�^;d@YPty��^;f!dZm;]Ld@Qg^�dZ�4m>d@c � f!fZWT]Ld@YP]dZ�lW�QZb\^;d7ce^?]�n � cedg^;fAYPQXm>����f!^T´lYPtym>dgWTb\s � ]4Y\_�^;f«t'N � ]idZ�4m>d7cRm;QZW;j�dZ��W�Q!b\^;d#fZWTQ!YPQgdZm;]�ceW�m;]�n¬YP]�n � cedZm;]�ceW��KWRf� ]�YPd¥bPWT]l[;dZ�om>fZW;S � QZb\^;d
æ

Oµ ÿ�¶4ÿ�· µ�O;OT�?¶
ç QZb\^;d

æ B ü ¶�ÿ� µ ÿ µ�O;Oeö)¶
¡���W
QZb\^;d�fZWTQ!YPQgdZm;]�ceW�Y�Q�^;£)p1Y\^ � QTj�dZ�lW�QZbP^;d�YP]�n � cedZm;]4ceW
tymTs'£KWAWTQgdZYPtum>dgWTno£:s�f!WTce^;[?]�Y\ÌTYP]l[�dZ�4m>d�Y\_+dZ�lWc � fZf!WT]Ld�YP]}dZ��W�QZb\^;d�YPQ � ]�Y\_8^;f!t'jltym>[?]lWRdZYPc
­�WTbPn'cefZ^?QZQ!YP]l[�dZ�lW�QZbP^;d�t � QZd�£�W;S¸º¹

æ
÷µ ÿ �¶4ÿ¡��lWT]}WT]�WRfZ[;s'Qgdg^;fZWTniY�]}dZ�lWA­�WTbPn'YP]}dZ��W�QZb\^;d�YPQ�Q!YPt��4b\s�S

O� ç QZb\^;d ÷Lò æ
µ ÿ ; F �ü B ü� X ÷��µ ÿE¶4ÿ Y ò ?V� æ OM B ü ¶ ÿµ ÿ ÷)ò

OT�



hs

wd

hd

wsÀ Y\[ � fZW��:S@qlYP]l[?b\W�q1b\^;d¤=o»² »|tPtb�¼ªp·~��w-�2�^<�
jKQ � ���K^?QgW7dZ�lWrQZb\^;d#Y�QEOKM-	CQZtym;bPb�WT]�^ � [?�odZ��m>dXn�Y¹¤ � QZY\^?]}We¤KWTcedZQ7cRm;]o£KW�Y\[?]�^;fZWTn�N¥¡��lW�QZbP^;d�£KWTce^?t�WTQÊgnlWRWR�4Ë�dg^XdZ�lW�We´1dgWT]Ld+dZ��m>d�Y\dZQ�n�WR��dZ��Y�Q�b\WTQZQ�dZ��m;]}µ8^;fCWRp;WT]�ce^?t��4m>f«m>£4b\W�dg^)¶{dZ�lW/L��Ð
»Ob���*©1	sK�_8^;f+ce^?]�n � cedZY\^?]m>d#QZb�Y\�}_�fZWT¦ � WT]�ces;Nïl@^?]�n � cedZYP^?]'YP]}dZ��YPQ�cRm;QgWrtymTs}£KW7fZWR��fZWTQZWT]LdgWTni£)s � QZYP]�[rdZ��W
UXY\¤ � Q!Y\^?]'`�¦ � m>dZY\^?]�Sw�ò ¸
æ B ü · { ¸{ ù� ]¬dZ�lWyQgdgWTm;nls¬QgdZm>dgW;jCm;]4n¢m;QZQ � tyY�]l[°dZ�4m>dA^?]�b\s�cef!^?QZQ�§¨QZb\^;dAÖ � ´EµDYP]¬dZ�lW�s»n�Y\fZWTcedZYP^?]�¶�YPQ7YPt��K^;fZdZm;])dRj�m;]�ndZ�lW
^?]4b\sup>m>f!YPm>dZY\^?]odZ��m>d#YPQ�YPty��^;f!dZm;]Ld�YPQ�Y�]}dZ�lW
f!m;n�Y�m;b�µ�´4¶¥n�YPfZWTcedZY\^?]�S{ ò ¸º¹{ � ò æ<; ø ÿ B ü ·®¸º¹¡���Y�Q�YPQ�Qg^?b\p;WTn'£:s}Qg^?b � dZY\^?]4Q¥^;_+dZ��WA_�^;f!toS ¸_¹

æ
¸b½p� ½ � _ #$��+��¾

�#�lWRf!WAdZ�lW
QgÄ1YP]'nlWR��dZ�oY�Q W
æÀ¿ �ø ÿ B ü ·q1YP]4ceW ¸ ¹ t � Qgd�p>m;]�YPQZ�'m>d�dZ��WA£�^;dgdg^?t�^;_�dZ�lW
QZb\^;dRj4YPd�t � QZd�dZm>Ä;W�dZ�lWA_8^;f!t'S¸ ¹

æ
¸ dg^;� QZYP]���µ�OVñ ; ¶�Á ÂQ!YP]���µ�OVñ ; ¶ F �Âq1YP]4ceW7c � fZfZWT])d#YPQ¥dZ�lW�c � f!bK^;_+tum>[?]lWRdZYPcA­�WTb�n�jÃ ,

æ
·®z ,

æ
{ ¸_¹{ � æ

¸ dg^;� OVñ ;W ce^?QZ��µ�O@ñ ; ¶�F �ÂQZYP]4�Kµ�O@ñ ; ¶ F �Â¡��lWT]'Q!b\^;d#YPt��KWTn�m;]4ceW;j:�KWRf � ]4Y\d�b\WT]l[;dZ��j�YPQTS� QZb\^;d
æ

Oµ ÿ OVñ ;· W ce^;dZ�+µ�OVñ ; ¶ ¶4ÿWOT�



® _+ce^ � f!QgWAdZ��W
YPt��KWTn�m;]�ceWyµ8� � f!WTb\syfZWTm;cedZY\p;W.¶�n � W7dg^ydZ�lW
Q!b\^;d�nlWR��fZWTQZQ!Y\^?]'t � Qgd¥£�W
m;n4nlWTn}dg^�dZ��YPQRN � dYPQV�K^?QZQZY\£4bPW�dg^�We´:dgf!m;ced�dZ��WXf!WTm;b�m;]4n�Y�tym>[?YP]�m>fZs���m>fZdZQ@^;_{dZ��YPQ@YPt��KWTn�m;]�ceW�µ8dZ�lW7��fZ^1ceWTQZQ¥YPQ¥m;b\[;WR£�f!m;Y�cRm;bPb\sym£4Y\d�t�WTQ!Qgsl¶¥dg^ys:YPWTbPn�S � QZb\^;d
æ

Oµ ÿ�· W Q!YP]���� F �Â ñ¸QZYP]�� F �Âce^?Q!��� F �Â õ ce^?Q�� F �Â
ç QZb\^;d

æ B ü ¶ Dµ D ñ Oø ÿ Oµ ÿi· W Q!YP]���� F �Â¸õ QZYP]�� F �Âce^?QZ�X�vF �Â¸õ ce^?Q��vF �Â¤=oG¤ ´ÅÄ ·�wJx~�¸·~t<�N��Æztb�¡��lWu� � fZ�K^?QgW�^;_�m²Êgn�WRWR�4ËiQZbP^;d�YPQ
dg^»YPt���f!^<p;WuQgdZm>f!dZYP]l[i�KWRfZ_8^;f!tym;]4ceW�^;_�mit�^;dg^;fTN}Ç®�lWT] dZ��WufZ^;dg^;f�YPQQgdZm>dZY\^?]4m>fZs;j�dZ��W�_8fZWT¦ � WT]�cesoQgWRWT]�£)s}fZ^;dg^;fAce^?]�n � cedg^;f!Q�Y�Q�fZWTbPm>dZY\p;WTbPso��Y\[?��j4m;]4nic � fZf!WT]LdXcefZ^<�#n4YP]l[un � W
dg^dZ�lW�QgÄ1YP]rWe¤KWTcedVtym>Ä;WTQaf!^;dg^;f�fZWTQZY�QgdZm;]�ceW�m>���KWTm>f�dg^A£KW���Y\[?��N�³�Q�dZ�lW�fZ^;dg^;f�m;cRceWTb\WRf«m>dgWTQ�dZ�lW�_8fZWT¦ � WT]�cesrQgWRWT]_8fZ^?t dZ�lWrfZ^;dg^;f7nlfZ^;�4QTj4b\WTQZQgWT]4YP]l[ydZ�lWrQgÄ1YP]'We¤KWTced7m;]4nitym>Ä1YP]l[�t�^;fZW � QgW
^;_adZ�lWrfZ^;dg^;f7ce^?]�n � cedg^;fTN�¡#��YPQRjdZ�lWT]�j+[?Y\p;WTQ�dZ�lWutym;c«��YP]lWu�4Y\[?�lWRf�QgdZm>f!dZYP]l[odg^;f!¦ � W�µ8f!WT¦ � YPf!YP]l['��Y\[?� fZWTQZYPQgdZm;]4ceW.¶7�#Y\dZ��^ � d
ce^?t���fZ^?tuYPQZYP]l[f � ]4]�YP]l[rWR©ucRY\WT]�ces;N¡��4YPQ
We¤KWTcedycRm;]E£�W�cRm>fZf!Y\WTn¿WRp;WT]¸_ � fZdZ�lWRf�£)s�tum>Ä:YP]�[ � QgW�^;_�¤Cª&�!	�
 ©K�������(¦���L«j�Q � c«�¸m;QrY�Q�QZ��^<�#]EYP]À Y\[ � fZW7M:N U WRfZW�dZ��WRfZWXm>f!W�dÑ�V^�ce^?]�n � cedg^;f!Q¥YP]umr_Dm;Y\f!b\s�ce^?t��4bPWe´uQZb\^;dRN�`�QZdZYPtym>dZYP]l[�dZ�lW7YPt��KWTn�m;]�ceW�^;_�dZ��YPQQZb\^;d�Y�Q�nl^?]lW
YP]'QZdZm>[;WTQ#dg^y£ � YPbPn � �om;]oWT¦ � Y\p>m;b\WT])d�cRY\f!c � Y\dRN
hs

ws

h2

w1

h1

w2

hd
wd

À Y\[ � fZW�M:S�UX^ � £4b\W�qlb\^;d
³XQZQ � tyW@_8^;fadZ�lW�� � fZ�K^?QgWTQ+^;_4dZ��YPQan�WRf!Y\p>m>dZY\^?]rdZ��m>daWTm;c!�yQZWTcedZY\^?]�^;_�dZ�lW�t � bPdZY\�4b\W¥cRm>[;W#YPQ�QZtym;b�b)WT]�^ � [?�dZ��m>d¥c � fZfZWT])dZQ¥cRm;]�£�WXce^?]�QZYPn�WRfZWTnudg^r£KW � ]4Y\_�^;f«tÈYP]uWTm;c!�'ce^?]�n � cedg^;fTN�¡��lWT]°dZ�lWX£�^;dgdg^?t¼QgWTcedZYP^?]�tumTsu£KWfZWR��f!WTQgWT]LdgWTnim;Q#m�fZWTQ!YPQgdZm;]�ceW
YP]'QZWRf!Y\WTQ��#YPdZ�'m;]oYP]�n � cedZm;]�ceW;S� Ø

æ
O· µ _ ¶ _ç Ø

æ B ü� ¶ _µ _¡��lW7]�m>fZf!^<�®QZb\^;d¥QgWTcedZY\^?]}�#Y\dZ�°]l^�ce^?]�n � cedg^;f¥£KWRd¨�@WRWT]}dZ�lWXdg^;�om;]�nu£K^;dgdg^?tþce^?]�n � cedg^;f!Q@�#YPbPb4ce^?]Ldgf!YP£ � dgWm;]oYP]4n � cedZY\p;WAYPt��KWTn�m;]4ceW;S ç ÿ
æ B ü ¶�ÿµ ÿ¡��lWAdg^;��ce^?]�n � cedg^;f��#YPbPbK��m<p;W�m�fZWTQZY�QgdZm;]�ceW;S � Ú
æ

O· µ ò ¶ ò�>�



2�^<�
jlYP]°dZ�lWXWT¦ � YPp�m;b\WT])dVcRYPf!c � Y\dRj1c � fZfZWT])d@Ö�^<�#Y�]l[�YP]udZ�lW7b\^<�@WRf�ce^?]�n � cedg^;f¥�#Y�bPbl��fZ^1n � ceWXm�tum>[?]lWRdZYPc�­�WTbPnm;cefZ^?QZQ#dZ��YPQ�QgWTcedZYP^?]�j�s1Y\WTbPn�YP]�[rmyQZWRf!Y\WTQ�YP]�n � cedZm;]�ceWA^;_
ç Ú
æ B ü ¶ òµ òª@s�m;]�m;bP^;[;s
�#Y\dZ��dZ�lW@£�^;dgdg^?tÉce^?]4n � cedg^;fTj?c � f!fZWT]Ld�YP]�dZ�lW@dg^;�yce^?]�n � cedg^;f�Ö�^.�#Q+dZ�lfZ^ � [?�r^?]�b\sA^?]�WVdZ��YPf!n�^;_dZ�lW7YP]�n � cedZm;]�ceW�^;_{dZ�lW�dg^;�'QgWTcedZY\^?]�j1b\WTm;n�YP]�[
dg^�dZ�lW#WT¦ � Y\p>m;b\WT])dVcRY\f!c � Y\d�^;_ À Y\[ � f!WX�)j1^?]�ceW�dZ��WXYP]4n � cedZm;]�ceW^;_�dZ�lW
QZb\^;d�n�WR��fZWTQZQZYP^?]'YPQ�m;n�nlWTn'^?]{S ç � æ B ü ¶ Dµ D

ggg.hh � Øggg.hh � Ú
e&e&e$eç � e�e$e&e_ô ç Ú e$e&e&eòô ç Ú e$e&e�eçVÿ e�e&e$eç Ø

À Y\[ � fZW��)S�`V¦ � Y\p�m;bPWT]LdAl¥Y\f«c � Y\dRSaUX^ � £4b\W
ª¥m>f2�^<�
j;dZ�4YPQ�fZ^;dg^;f�£4m>f+cRY\f!c � Y\d�­�dZQ{f!YP[?�Ld+YP]Ldg^�dZ�lW�_8f!m;t�WR�@^;fZÄA^;_ldZ�lW@YP]�n � cedZY\^?]At�^;dg^;f�WT¦ � Y\p�m;bPWT]Ld�cRYPf!c � Y\dRjQZ�l^.�#]'_8^;f�dZ�lW
nl^ � £4b\WAcRm>[;W�cRm;QgWrYP] À Y\[ � fZW��:j4�#Y\dZ�� ò Ø æ
OT� D�F òèKG òèF ê � Ø� ò Ú æ
OT� D�F òèKG òèF ê � Ú[ ò Ø æ
ø OT� D�F òèKG1òèF ê µ � � ç Ú{ñ ç ÿ ñ ç Ø ¶[ ò Ø æ
ø OT� D�F òèKG òèF ê µ ç � ñ O� ç ÚZ¶

cEc�cdEd� Ø e&e$e&e[ _ e$e&e&e[ ò Ú e&e�e$e[ ò Øffff [�û ggg�hh ê iÈÇÿ ggg~hh êKisÉÿj÷ Ø k ÷ ò
À Y\[ � fZW
�:SV`V¦ � Y\p�m;bPWT]LdAl¥Y\f«c � Y\dRSaUX^ � £4b\W�l¥m>[;W4��^;dg^;f

�1O



¤=oËÊ §��àw-��}úrC�±¦­§�x"��Æ¶r4sutbv�wJ�� d°YPQ�]lWTceWTQZQZm>f!s·dg^Ece^;fZf!WTced�_8^;f¸Ê�WT]�n²f«YP]l[?Ë¢fZWTQ!YPQgdZm;]�ceW¬YP]±dZ��WifZ^;dg^;fTN�¡�^¸nl^¿dZ��YPQRj¥�@W»]l^;dgW»dZ��m>d�dZ�lWtym>[?]�YPd � nlW}^;_AQ � fZ_Dm;ceWoc � fZfZWT])dynlWT]�Q!Y\d¨sEYP]¸dZ�lW'fZ^;dg^;f�YPQ�fZWTbPm>dgWTn·dg^�dZ�lWotym>[?]�Y\d � nlW'^;_XY�]�n�Y\p1YPn � m;b�£4m>fc � fZf!WT]Ld�£:s�S ÷ ,
æ
( , ��� �F ê µ�O;OT�?¶l � f!fZWT]Ld�YP]}dZ��W
WT]�n'f!Y�]l[�YPQRS ÷ ê
æ
( , � î µ�O;OTM?¶

¡��lWT]uY\d�YPQ�QZdgf!m;Y\[?�)dg_�^;fZ�¥m>f!nudg^�cRm;bPc � bPm>dgW�dZ�lW�f!m>dZYP^
£KWRd¨�@WRWT]u�K^<�@WRfVn4YPQZQZY\��m>dgWTn�YP]�dZ�lW�WT]4n�f!YP]l[?Q�dg^��K^<�@WRfn�YPQ!QZY\�4m>dgWTn�YP]ydZ�lW�ce^?]�n � cedg^;fV£�m>f!QadZ�lWTtyQZWTb\p;WTQRj1ce^?]�QZYPnlWRf«YP]l[AdZ�lW�f«m>dZY\^�^;_�c � fZf!WT]Ld�n�WT]�QZY\dZY\WTQ�m;]�nyp;^?b � t�WTQRN³XQZQ � tyY�]l[
dZ��m>d¥dZ�lWX£4m>f!Q@m;]�n°WT]�n�f!YP]l[?QV��mTp;W7dZ�lW7QZm;t�WC���V��
����)We´1dgWT])dRjldZ�lW�f«m>dZY\^�^;_Cc � fZfZWT])dVnlWT]4QZY\dZY\WTQ@YPQRSÃ êÃ , æ F ê���:î µ )DG) µ�O;O<�;¶
�#�lWRf!W µ ) YPQ�dZ�lW
mTp;WRf!m>[;Wr�#YPn�dZ�}^;_+myce^?]4n � cedg^;f#£�m>f�m;]�n DG) YPQ¥dZ��W�m�´1Y�m;bKWT]�n'f!YP]�[�bPWT]l[;dZ��N2�^<�
j�dZ�lWAf!m>dZY\^u^;_+b\^?Q!QgWTQ�µDm;]�n��lWT]�ceWAdZ�lW
f«m>dZY\^�^;_�fZWTQZYPQgdZm;]4ceWTQ«¶¥YPQ¥_8^ � ]�n}£:s't � bPdZY\�4b\s1YP]l[�dZ�lW
QZ¦ � m>fZW^;_ac � fZfZWT])d�nlWT]�Q!Y\d¨s°f!m>dZY\^y£:s°dZ��W
f!m>dZY\^�^;_�p;^?b � tyWTQRN�¡���YPQ¥YPQ#m>����fZ^<´1YPtum>dgWTb\s�S� WT]�n� QZbP^;d æ X F ê���:î µ )D ) Y ò � ��� �F ê D DG)µ ) æ F ê � µ )� D�D ) î ò µ�O;OT�?¶¤=oËÌ Í x"��¦=�vÆ�tª@WTm>f!YP]l[r_8f!YPcedZY\^?]�j:�#YP]4n�m>[;W�b\^?Q!Q@m;]4n°_Dm;]}YP]l� � d��K^<�@WRf�m>fZW�^;_8dgWT]}fZWR[?m>f!n�WTn�m;Q¥WTbPWTt�WT]LdZQ¥^;_Cm»Ê�£�bPm;cZÄ�m>fZdZË1NÇ¢W�m>����fZ^?m;c«�idZ�lWTt �#Y\dZ��Qg^?t�Wrb\WRp;WTb�^;_adgf!WR�4YPn�m>dZY\^?]{j�_�^;fXt�^;dg^;fAtym;] � _8m;ced � fZWRf!Q#QZWRWTt dg^°dZm>Ä;W�mu��Y\[?�4b\sWTt��4YPf!YPcRm;b:p:YPWR�E^;_�dZ�lWTQgW�WTbPWTt�WT]LdZQTNaÇ���m>da_8^?bPb\^.�#QaYPQam;]�m>dgdgWTt��4d�dg^A£ � YPb�n�fZWTm;QZ^?]�m>£4b\W�£ � d�Q!YPt��4b\W@t�^1nlWTbPQ_8^;fAd¨�@^oWe¤�WTcedZQTS�b\^?QZQAYP]¬dZ��W�m;YPfA[?m>��n � W�dg^o�#Y�]�n�m>[;W�m;]�n¢YP]l� � d#�K^<�@WRf
dg^'dZ�lW�_Dm;]¢_8^;f
ce^)^?b�YP]l[lNyq:^?t�WcRm � dZY\^?]�YPQ�fZWT¦ � Y\f!WTno�lWRfZW;j�_8^;f#dZ��WTQgW
WTb\WTt�WT])dZQ�^;_�cRm;b�c � bPm>dZY\^?]���mTp;W�OKM-	{£KWRWT]'�4fZ^;�KWRf!b\sudgWTQZdgWTn�j�m;bPdZ�l^ � [?�dZ�lWRs'QgWRWTtþdg^u[?Y\p;W
fZWTm;Qg^?]4m>£4b\W
] � t�£KWRf!Q¡���W�­�f!Qgd7WTb\WTt�WT])d�YPQ7[?m>���#YP]�n�m>[;WybP^?QZQRN�¡���YPQ7YPQ7�4fZ^:n � ceWTn¬£)s¬QZ�lWTm>f«YP]l[}^;_VdZ��Wym;Y\f�YP]¬dZ�lW�f!WTbPm>dZY\p;WfZ^;dZm>dZY\^?]o[?m>�{N � d#YPQ�bPY\Ä;WTbPsydg^y£KW
m�QZY\[?]�YP­�[?m;]Ld¥WTb\WTtyWT]Ld�^?]4b\s°YP]'tum;c!��YP]�WTQ¥�#Y\dZ�}p;WRfZs']�m>fZf!^<�Hm;Y\f�[?m>��Q�^;fp;WRfZs'��Y\[?�'Q � fZ_Dm;ceW�Qg�KWRWTn�QRN�ª � d�dZ��WTQgW�YP]�cRb � nlW;j:^;_�ce^ � f!QgW;j�dZ�lW���Y\[?�}�KWRfZ_8^;f!tym;]�ceW
tym;c«��YP]lWTQ��#Y\dZ�}�#��Y�c!��@W�m>fZW�t�^?QgdXYP]LdgWRf!WTQgdgWTn�N�Ç¢W�m>����fZ^?m;c«�»dZ��YPQ���Y\dZ�om�QZYPt��4bPWoÊgce^ � WRdgdgW�Ö�^<�#Ë�t�^1nlWTbÅN�³XY\fg§¾[?m>�¬QZ�lWTm>f7b\^?QZQYPQ�m>���4fZ^T´lYPtym>dgWTb\s�S ¡z¯

æ
��� ��Î � ô DsÏ Ø � µ�O;OT�?¶�#�lWRf!W Ï ØAYPQ@dZ�lW
nlWT]�Q!Y\d¨sy^;_CdZ�lWAm;Y\fg§¾[?m>�ityWTn�Y � tºµ8�K^?QZQZY\£4bPs�m;YPfÃ¶Vm;]�n � Y�QVdZ��W�Ð¨�¨
��
	�
�M�O!Ð��J�(	~M��Ãj�WTQgdZY�tym>dgWTn£:s�S �
æ
£ �;�L�>M� oÑ¬ µ�OT�>�L¶

m;]�n'dZ��W Òu��Q�OKM��Ó�ÕÔ L@Ö�ª&¤_����� � ¬ YPQ � ¬
æ
� � H× m;Y\f µ�OT�1O<¶

m;]�n × m;YPf Y�Q�dZ�lWAÄ1YP]lWTtym>dZYPc7p1YPQZce^?Q!Y\d¨s�^;_�dZ�lW
m;Y\fg§¾[?m>�»t�WTn�Y � toN
�;�



¡���W�QZWTce^?]�n¬WTb\WTt�WT])dAYPQX_8m;]¬YP]l� � d#�K^<�@WRfTN�Ç¢W�£4m;QgW�m;]¬WTQgdZYPtym>dgW�^;_VdZ��YPQX^?]¬d¨�@^o�Ls:�K^;dZ�lWTQgWTQRN�¡��lW­�f!QZd�^;_adZ�lWTQgW�YPQ�dZ��m>d#dZ�lW�tym;QZQ�Ö4^<�Ô^;_am;Y\fXcRY\f!c � b�m>dgWTn'£)s}dZ�lW�_8m;]�cRm;]o£KW
cRm;bPc � bPm>dgWTni£)s}dZ�lWrb\^?QZQ�Y�]'dZ�lWt�^;dg^;f�m;]4nym;]�mTp;WRf!m>[;WXdgWTt��KWRf!m>d � f!W@f«YPQgW�YP]�dZ�lW�ce^:^?bPYP]l[Am;Y\f<N+¡���W¥QZWTce^?]�ny�)s)�K^;dZ�lWTQZY�Q+Y�Q�dZ�lW�dZ�lW���fZWTQ!Q � fZWf!YPQZWr^;_@dZ�lW�_Dm;] YPQ7WTQgdZm>£�bPYPQZ�lWTn»£:sidZ�lW°ceWT]Ldgf!YP_ � [?m;b��4fZWTQZQ � f!W�f!Y�QgW�m;QZQg^1cRYPm>dgWTn �#YPdZ��dZ��WyQ � fZ_Dm;ceWyQg�KWRWTn¢m>ddZ�lW7^ � dZQZY�nlW#^;_CdZ�lW�f!^;dg^;fTN�¡+m>Ä:YP]�[�dZ�lWTQZW�^?]lWAm>d�mrdZYPt�W;S � _{dZ�lWRfZWAYPQVdg^�£�W7m�dgWTt��KWRf!m>d � fZW7f!YPQZW:Ø!ÙHYP]°dZ�lWce^:^?bPYP]l[ym;Y\f<j:dZ��WT]odZ�lW
tym;Q!Q�Ö�^<�Áp;^?b � t�W
Y�QRSÛÚÜ
æ

¡ DÝ % Ø]Ùm;]�n'dZ��WT]'p;^?b � t�WAÖ4^<�ÔYPQ�½ � QZd ÚÞ
æ

ÚÜÏ m;Y\f¢�f!WTQZQ � fZW7f!Y�QgW
YPQ¥WTQgdZYPtum>dgWTno£:s�ceWT])dgf!Y\_ � [?m;b�_8^;f!ceW;SØ ¡
æ
Ï m;Y\f X ø î ³ _Dm;] Y ò

dZ�lWT]'�K^.�VWRf#Y�Q�[?Y\p;WT]'£:s�S ¡ _Dm;]
æ
Ø ¡ ÚÞÀ ^;f�fZWR_8WRfZWT]�ceW;j�dZ�lW���fZ^;�KWRfZdZY\WTQ¥^;_�m;Y\f#m>fZW;S

UXWT]�QZY\dÑs Ï m;Y\f O>NPOT� G H�ß Ü ò�
YP]�WTtym>dZYPc7Ó7YPQZce^?QZY\dÑs × m;Y\f O
£ä�;M x OR� , � Ü ò ß V �2àU WTm>d l¥m>�4m;cRYPd¨s Ý % OR�;�?�:Nï� � Â.Ä)[¤=oÈá ´ �vÆz�ät$wJx.v>�`x~}�v�Ä x�w�¬u�z���3�à��¦�r4³=v$x�w-�1w-x.�z�¡��lWRf!Wy�#YPbPb+£KWyQg^?t�W�b\^?QZQ
Y�]¢dZ�lWuQgdZm>dg^;f�tym>[?]�WRdZYPcycRY\f!c � Y\d
n � W�dg^�WTn�nls¢c � fZfZWT])d
m;]�n¿�Ls1QgdgWRfZWTQZY�Q
We¤KWTcedZQYP]idZ�lWrce^;f!WrY\f!^?]�N � ]»m;n�n�YPdZY\^?]�j��4m>f!dZYPc � bPm>f!bPs�Y\_�dZ�lWrfZ^;dg^;f7m;]�n»QgdZm>dg^;fAdgWRWRdZ�¬m>fZWrQ!m>d � f!m>dgWTn�dZ�lWRfZWr�#YPbPb�£KWh»h À We´1�KWT]�nlWTnrdg^
� � Q!��Ö � ´�dZ�lf!^ � [?��dZ�l^?QgW�f!WR[?Y\^?]�QRN�¡��lWTQgW�We¤KWTcedZQ�m>f!W�p;WRfZs�n�Y\©uc � bPdCdg^
WTQZdZYPtym>dgW�_8fZ^?t­�f!QZd���f!YP]�cRYP�4b\WTQRj:Qg^��VW�fZWTQg^;fZd�dg^°myQZYPt���b\WXty^:nlWTb¾N³XQZQ � tyWAdZ��m>d�dZ�lW�bP^?QZQ�YP]'QZm>d � f«m>dgWTniQgdgWRWTb�_�^?bPbP^<�#Q�myb�mT�ÔQ � c!�om;QRS¡ D
æ
¡ Ý?X ø ¡ø Ý Y�âjã X 99 Ý Y â Ç µ�OT�;�?¶

¡��4YPQAYPQA]l^;d^	~M
My£4m;n¢m;]�WTQgdZYPtym>dgWu_�^;f
dZ��Wy£KWT��mTp1Y\^;fA^;_�ce^;fZWuY\f!^?]�Ny¡�s:�4YPcRm;b�b\s;jåä�æ'Y�QAm'£4Y\dAb\WTQZQ
dZ��m;]d¨�@^¿µ8£KWRd¨�@WRWT]�m>£K^ � d�O>Nä�'m;]4n±O>NäM?¶7m;]�nçä!ÚXY�QAm}£4Y\dAt�^;fZW�dZ��m;]¬dÑ�V^¸µ8£KWRd¨�@WRWT] m>£K^ � d��:NPOym;]�n �:N ö)¶«N ® _ce^ � f!QZWidZ��YPQut�^:n�WTb�YPQ�[;^:^:n�^?]�b\sE_8^;f°m _Dm;Y\f!bPs¿fZWTQZdgf!YPcedgWTn±f«m;]l[;Wi^;_7Ö � ´·nlWT]�Q!Y\d¨s;NÒª¥m;QgW�n4YPQZQZY\��m>dZY\^?]·YPQ� Q � m;bPb\s}We´:�4fZWTQZQgWTn¬YP]�Ê��@m>dgdZQA�KWRfXÄ:Y�b\^;[;f!m;tyË1j�Qg^}�@W�­�f«QgdXce^?ty� � dgWrÖ � ´inlWT]�Q!Y\d¨sim;]4nidZ�lWT]¬tym;Q!Q�^;_VdZ�lWd¨�@^u�4f!YP]�cRY\��m;b�ce^?t��K^?]lWT])dZQ�^;_�dZ�lW
QgdZm>dg^;f7Y\fZ^?]{j:dZ��W
dgWRWRdZ�im;]�nodZ�lWA£4m;cZÄ'Y\f!^?]�N� ]im�QZYPtyY�bPm>f��@m<so�@W�cRm;]¬t�^1nlWTb�dZ�lW�We´1cRY\dZY�]l[up;^?b\d�§¨m;ty��WRf!WTQ�ce^?]�Q � t�WTno£:soce^;fZW�Y\fZ^?]i£)s'Qg^?t�WRdZ�4YP]l[bPY\Ä;W;S è
Û
æ
X : é _ X 99 Ý Y âÈê o ñ :"é ò X 99 Ý Y âÈê i Y øø Ý µ�OT�;�?¶

�;�



¡��4YPQRj>dg^)^lj)YPQCmX_8^;f!t�dZ��m>dam>���KWTm>f!Q+dg^7£KWVp>m;bPYPnr_8^;f�QZ^?t�W�QgdgWRWTbPQRN�ë � YPdgWV^;£:p:YP^ � QZb\s
Y\d�tym<s�£KW�]lWTceWTQZQZm>fZsdg^unlWRp;WTbP^;�in�Y¹¤KWRfZWT])d�_�^;f!tuQ�^;_ac � fZp;WW@ ­�dZQ�@4_�^;f#n4Y¹¤�WRf!WT]Ld�tym>dgWRf«YPm;bPQRNÀ b � ´'nlWT]�Q!Y\d¨s¬µ���h¬q�¶¥YP]}dZ�lW�m;Y\fg§¾[?m>�iYPQTS9 )
æ

î : Ø� �ED�F Ø G _ ø ÿ µ�OT��ö)¶
¡��lWT]}Ö � ´}n�WT]�QZY\dÑs°YP]}dZ�lW�QgdZm>dg^;f#dgWRWRdZ�»YPQRS 9 � æ 9:) µ � ñ µ _µ � µ�OT�;�?¶
�#�lWRf!W µ � YPQ¥dg^)^;dZ�i�#YPnldZ�'m;]4n µ _ YPQ�QZb\^;d�dg^;���#YPnldZ�{N À b � ´�YP]}dZ�lW�£4m;cZÄ)§¨Y\fZ^?]'^;_+dZ�lW�ce^;f!W�YPQ9 Û

æ
9:) �î ? Û µ�OT�;M?¶

�#�lWRf!W ? Û�YPQ�dZ��WAf!m;n�YPm;b�nlWR�4dZ�'^;_CdZ��W�ce^;fZW;N® ]�W#�¥mTsu^;_C��m;]�n�bPY�]l[AdZ��YPQVb\^?QZQ@YPQ�dg^�m;QZQ � t�W#dZ��m>d¥dZ�lW7ce^;fZW7��m;]�n�bPWTQ�Ö � ´yce^;fZf!WTQg�K^?]�n�YP]l[�dg^�dgWRf!tuYP]�m;bp;^?b\dZm>[;W;j�m;n�n � �'dZ�lW�b\^?QZQgWTQ�m;]4n'dZ�lWT]oce^?t�� � dgW�m;]'WT¦ � Y\p>m;b\WT])d�fZWTQZYPQgdZm;]4ceW
m;]�n'fZWTm;cedZm;]�ceW;S³.Û
æ
�P� : Ø � ò¡ ce^;fZW� Û

æ
�P� : Ø&� òè
ce^;f!WdZ�lWT]'� � d¥dZ��YPQ¥WT¦ � Y\p>m;b\WT]Ld�f!WTQZYPQgdZm;]�ceW
Y�]}�4m>f!m;bPb\WTb��#YPdZ�}dZ�lW
m;Y\fg§¾[?m>�of!WTm;cedZm;]�ceW�WTb\WTtyWT]Ld�YP]}dZ��WAWT¦ � YPp�m;b\WT])dcRY\f!c � Y\dRNì $ �X !�!� �l�����îíÉ��
K�#�ç�Ô�
�y�Z���

q:^?bPY�n
QgdgWRWTb)fZ^;dg^;fCWTbPWTcedgf!YPc�tym;c«��YP]lWTQ¥µ¾q�q&�Xh»¶�cRm;]�£KWVtum;nlW�dg^X^;��WRf«m>dgW��#Y\dZ��p;WRfZs
��Y\[?��Q � fZ_Dm;ceWVQg�KWRWTn�QCm;]�nm>fZW�dZ� � Q�Q � Y\dZm>£�b\WA_�^;f � QgWrYP]o��Y\[?�£�A¢Vh Q!Y\d � m>dZY\^?]�QTN@¡���WRs�f!WTQgWTt�£�b\W;j4YP]i_�^;f!t m;]�no_ � ]�cedZYP^?]�j��Ls1QgdgWRfZWTQ!YPQtym;c«��YP]lWTQRN U ^<�@WRp;WRfTj�m;Qgs:]4c!�lfZ^?]�^ � Q�^;�KWRf!m>dZY\^?]¸�#Y�bPb��4fZ^:n � ceW��4Y\[?�lWRf��K^<�@WRf�^ � dg� � d�£KWTcRm � QZW}YPdrdZm>Ä;WTQm;nlp>m;]LdZm>[;Wr^;_a��Y\[?�lWRf#Ö � ´'nlWT]�QZY\dÑs;NVÇ¢Wrce^?]�QZYPn�WRf#�lWRfZW
dZ��W�YP])dgWRf!m;cedZY\^?]�Q#dg^u£KW
We´1��WTcedgWTni_�f!^?t�Qg^?bPY�n'Y\fZ^?]fZ^;dg^;fr£K^:n�YPWTQRN°¡���W�WT¦ � YPp�m;b\WT])d�cRY\f«c � Y\dZQ
cRm;]¿£KWy�4bPm;ceWTn¿YP]¢�4m>f!m;b�b\WTb�µD��m>f!t�^?]4YPcÃ§¾£)s)§¨��m>f!ty^?]�YPc<¶X�#YPdZ�¢dZ�lWWT¦ � Y\p>m;b\WT]Ld�cRYPf!c � Y\dZQ¥_8^;f�dZ�lW
QZ¦ � Y\f!fZWTbKcRm>[;W;j�Y\_CdZ�lWRfZW
YPQ#m;bPQg^ymycRm>[;WrYP]}dZ�lW�tym;c«��YP]lW;N¡C^iWTQgdZY�tym>dgWudZ�lW°fZ^;dg^;fr�4m>f!m;t�WRdgWRf!Q � ò ÿ m;]�n|[ ò ÿ jC�@W°m;QZQ � t�WydZ��m>d�YPt��K^;fZdZm;])dA­�WTbPn�¦ � m;])dZY\dZY\WTQ�YP]dZ�lW�tum;c!��YP]�W
m>fZW
QZYP] � Qg^?YPn4m;bPb\syn�YPQZdgf!Y\£ � dgWTn}YP]}dZY�t�W
m;]�noQg��m;ceW;j4Qg^�dZ��m>d�f«m;n�YPm;bKÖ � ´}nlWT]�QZYPd¨s}YPQRS9/)
æ
���:.09 ) � �(� ����,�%41�+ 5 µ�OT�?�;¶

m;]�n�j�Q!YPtyYPbPm>f«b\s;j:m�´lYPm;bPbPs°n�Y\f!WTcedgWTn}fZ^;dg^;f�Q � fZ_8m;ceW
c � fZfZWT])d#YPQRS( ,
æ
��� . ( , � ���R����,�%21�+ 5 µ�OT�;�?¶2�^<�
j�QZYP]�ceWA£:s À m>f!m;n�mTs1@ Q7bPmT��S wyx z

æ
õb{ 9{ ù µ�OT�;�?¶

��ö



�@W���mTp;W;j�YP]}dZ��YPQ�tum;c!��YP]�WA[;WR^?t�WRdgfZs�S O� {{ 6 z , æ õN{ 9 ){ ù µ�OT�>�L¶
¡���WAdgf!m;]�Qg_8^;f!tym>dZY\^?]o£�WRdÑ�VWRWT]ifZ^;dg^;f#m;]�niQgdZm>dg^;fXce^:^;f!n�Y�]�m>dgWTQ�YPQRS687

æ
6 õ¢ø û ù µ�OT�1O<¶

�#�lWRf!WAø�ûÔYPQ�fZ^;dg^;f�Qg�KWRWTn�Na¡���WT]�S î�ø û
æ
ø õ ø )

æ
ø#µ�O�õ V>¶ µ�OT�;�?¶m;]�n 2�^<�
j�m�´1YPm;b{WTb\WTcedgf!YPcA­4WTbPn'YPQRjlYP]}dZ�lW�_�f!m;tyWA^;_+dZ��WAfZ^;dg^;fTj>½ � QgdRSz ,

æ
��� . z , � �(� ����,�%21�+ 5 µ�OT�;�?¶

æ
���:.0z , ���(� � U ��,�%21 3 + 5 µ�OT��ö)¶

m;]�n z ,
æ
ø ) �î 9 ) µ�OT�;�?¶® _�ce^ � f!QgWAWTbPWTcedgf!YPcA­�WTb�n'YP]}dZ�lWAfZ^;dg^;f�_�f!m;tyW
YPQ�fZWTbPm>dgWTnodg^yfZ^;dg^;f�Q � fZ_Dm;ceW
c � fZfZWT])d�£)s�Sz ,

æ
� ÿ ( , µ�OT�;M?¶2�^<� dZ�lWTQgWy¦ � m;]LdZYPdZY\WTQAcRm;]¢£KW�fZWTbPm>dgWTn¢dg^'dZ�lWyQZdZm>dg^;f�£:s�]l^;dZYP]�[�dZ�4m>d���
\�Eï�¦���©»p;^?b\dZm>[;W°YPQ7f!WTbPm>dgWTn¬dg^f!m;n�Y�m;bKÖ � ´�n�WT]�QZY\dÑs°£:s�S 9 )

æ
î� D\F Ø G _ � ø : Ø�T µ�OT�?�;¶

¡��lW
QZdZm>dg^;fg§¾WT¦ � Y\p�m;bPWT]Ld�f!^;dg^;f�c � fZf!WT]Ld�YPQTS
÷ ò æ

� � �F Ø G Ø ( , µ�OT�;�?¶
¡��lWT]}�@W�cRm;]i­4]�n'QgdZm>dg^;f�fZWR_�WRf!fZWTn�jlfZ^;dg^;f�WT¦ � YPp�m;b\WT])d�YPt��KWTn�m;]4ceWXdg^u£�W;S�

ò æ
: Ø�T÷ ò æ

�� ö� D� F òØ G òØ øø ) z ,( , µ�OT�;�?¶2�^<�
j4YP_CfZ^;dg^;f�Q � fZ_Dm;ceW�YPt��KWTn�m;]4ceW7cRm;]o£�WAWe´1��fZWTQ!QgWTnom;QRS� ÿ
æ
�Aÿ ñ ; ø )Ãç@ÿ µ�Oeö?�L¶

dZ�lWT] �
ò æ

� òV ñ ; [ ò µ�Oeö�O<¶
�#�lWRf!W � ò æ

�� ö� D� F òØ G ò _ �Aÿ µ�OeöL�?¶[ ò æ
�� ö� D� F òØ G ò _ [ ÿ µ�OeöL�?¶
�;�



2�^<�
j:dg^�­4]4n�dZ�lW�fZ^;dg^;f¥Q � fZ_Dm;ceW#YPty��WTn4m;]�ceW;j?�@W#tym>Ä;W � QgW�^;_�m�]l^?]4bPYP]lWTm>faWTn�n�sL§¨c � f!fZWT]Ld�ty^:nlWTb���fZ^;�K^?QgWTn£:s�³�[?m>fZ�¥m;bÅN À Y\f!Qgd��@W�nlWR­�]lW
m;]'WT¦ � Y\p>m;b\WT]Ld��KWT]lWRdgf«m>dZY\^?]'nlWR��dZ��µDQ!YPtyYPbPm>f¥dg^umuQgÄ:Y�]'nlWR��dZ��¶«SW
æ ¿ � ¸ ûø ) ·®9 ü µ�Oeö;ö)¶

�#�lWRf!W · Y�QVf!^;dg^;f#Q � fZ_Dm;ceW
tym>dgWRf!Y�m;bKp;^?b � t�WAce^?]�n � cedZY\p:YPd¨s;j 9 ü j�Ë;QZm>d � f!m>dZY\^?]}Ö � ´�nlWT]4QZY\d¨s1Ë�YPQ¥dZm>Ä;WT]'dg^y£KW�>�bð ^;_am;ced � m;bCQZm>d � f!m>dZYP^?]'Ö � ´}nlWT]�QZY\dÑs�m;]4n¸ û
æ
� ( , �

æ
�� F Ø G Ø� � ÷ ò � µ�OeöL�?¶

¡��lWT]}f!^;dg^;f�Q � f!_8m;ceWAfZWTQ!YPQgdZY\p1Y\d¨s�m;]�noQ � fZ_8m;ceWAf!WTm;cedZm;]�ceWrm>f!W;S�Aÿ
æ

OTM��� O· W µ�OeöLM?¶[ ÿ
æ

£ä� �Aÿ µ�Oeö)�;¶2�^;dgW�dZ��m>dadZ�lW¥fZ^;dg^;f�WTb\WTt�WT])dZQp[ ò m;]4n � ò nlWR�KWT]�nr^?]�fZ^;dg^;f�c � fZfZWT])d ÷ ò jLQZ^XdZ��W���fZ^;£4b\WTt�YPQ�]l^?]4bPYP]lWTm>fTNÇ¢W¥­4]�n�j��l^<�@WRp;WRfTj?dZ�4m>d+mXQZYPt���b\W�Y\dgWRf!m>dZY\p;W¥Qg^?b � dZY\^?]�cRm;]r£KW � QgWTn{N À Y\f!QZd{�VW¥tym>Ä;W�m�[ � WTQZQ+_�^;f � ò m;]�n�­4]�nc � fZf!WT]LdZQRN�¡��lWT]o�@W � QgW�dZ�l^?QZWrc � f!fZWT]LdZQ�dg^}cRm;bPc � bPm>dgW � ò m;]�niQZ^?b\p;Wrm>[?m;Y�]i_8^;fXc � fZfZWT])dRN#¡���YPQ���fZ^1ceWTn � fZWYPQ¥fZWR�KWTm>dgWTn � ]LdZY�b�ce^?]Lp;WRfZ[;WT]4ceW;j�m;]�n}dZ��W
��fZ^;£4bPWTtþQgWRWTtyQ�dg^uce^?])p;WRfZ[;Wr�#Y\dZ��Y�]
½ � Qgd�m�_8WR�ÔQgdgWR��QRN³XQZYPnlWA_8fZ^?t�dZ�lW�]lWTceWTQZQ!Y\d¨s'dg^uYPdgWRf!m>dgW�dg^°­4]�n}fZ^;dg^;fXWTb\WTt�WT])dZQRj�QZdZm;]�n�m>f!no]�WRd¨�@^;fZÄ'dgWTc!��]4YP¦ � WTQ�cRm;]i£KW� QgWTnodg^y­4]�n'c � f!fZWT]LdZQTjl��^.�VWRf�YP]l� � d¥dg^ydZ��W
t�^;dg^;f�m;]�no��^.�VWRf#^ � dg� � d�_8fZ^?tþdZ�lW�t�^;dg^;fTj�dg^;f!¦ � W;j�WRdZc>NÊpo.q ª ��·IÄ´wJx.�z�2�^;d�m;bPb�^;_�dZ�lW�WT¦ � Y\p�m;bPWT]Ld�cRY\f«c � Y\d�WTb\WTt�WT])dZQ#m>f!W�Ä1]l^<�#]�m;Q��@W�QgdZm>fZd�dZ�lW�Qg^?b � dZY\^?]�N@¡�^uQZdZm>fZdRj��@W�m;QZQ � t�Wm p>m;b � W�_�^;f � ò j���^?Q!QZY\£4b\sEQg^?t�W»_�f«m;cedZY\^?]²^;_E[ û j�£ � dydZ��Wip>m;b � W�c«�l^?QgWT]�nl^:WTQZ]�]�^;d°QgWRWTtÎdg^Etum>dgdgWRft � c!��NV¡��lW7fZ^;dg^;f�fZWTm;cedZm;]4ceW�[ ò YPQC½ � Qgd�m�_�f«m;cedZY\^?]}^;_ � ò N�¡���WT]�j1�VWA��f!^:ceWRWTn'dg^yce^?ty� � dgW
m;]±Êgm;Y\fZ§¾[?m>�4ËYPt��KWTn�m;]4ceW;j�½ � Qgd°dZ�lW�Y�t��KWTn�m;]�ceWib\^:^;Ä1YP]l[¿Y�]Ldg^¿dZ�lWi�4m>f«m;bPb\WTb#ce^?t�£4YP]4m>dZY\^?]±^;_�tum>[?]lWRdZY\ÌTYP]l[Em;]�n�fZ^;dg^;f£�f!m;]4c!�lWTQRS � T
æ<; [�û �Z�¹µ ; [ ò ñ � òV ¶ µ�OeöL�?¶

µ�2�^;dgW�dZ��m>dRj�_8^;f#m�[;WT]�WRf!m>dg^;fTj�Q!bPY\��V�Y�Q�]lWR[?m>dZY\p;W.¶«N³�dg^;dZm;b�Y�t��KWTn�m;]�ceWAYPQ¥dZ�lWT] � � æ<; [ _ ñ � _ ñ
� T µ�OeöL�?¶m;]�n'dgWRf«tyYP]�m;b�c � f!fZWT]Ld�Y�Q ÷ � æ : �� � µ�OT�>�L¶��^;dg^;fXc � fZfZWT])d�YPQ+½ � QgdRS ÷ ò æ

÷ � ; [�û; [ ò ñ ê iÿ µ�OT�1O<¶2�^<�ºY\dyYPQy]�WTceWTQZQZm>fZs¸dg^¿YPdgWRf!m>dZY\p;WTb\s·ce^;fZfZWTced°fZ^;dg^;f°Y�t��KWTn�m;]�ceW;N²¡��4YPQ�YPQynl^?]�Wo£)s¸WTQgdZY�tym>dZYP]l[¢Ö � ´nlWT]�Q!Y\d¨s}m>d�dZ�lW�Q � fZ_Dm;ceWA^;_+dZ��WAfZ^;dg^;f � Q!YP]l[oµ�OeöL�?¶«j�dZ��WT]'[;WRdgdZYP]l[�m�fZ^;dg^;f�Q � fZ_8m;ceW�YPt��KWTn�m;]�ceW � QZY�]l[oµ�OeöLM?¶m;]�n � QZYP]�[§	sK��-	¥m;]�nÒµ�OeöL��dg^¬WTQgdZYPtym>dgW'm¬]lWR� p�m;b � W°_8^;f � ò N¢¡���WT]��@W�QZdZm>fZd�m>[?m;YP]E�#Y\dZ�®µ�OeöL�?¶«N ¡��lW��fZ^1ceWTQZQ�ÊgnlfZ^;��Q�dZ�lf!^ � [?��Ë�dZ��YPQV��^?Y�]LdV�#�lWT]°dZ�lWX]�WR�®m;]4nu^?bPn°WTQgdZYPtum>dgWTQ¥_�^;f � ò m>[;fZWRWAdg^�Qg^?t�WAcef!YPdgWRf!Y\^?]�N
�;M



Êpo»n ¥§�1}�µÌ���äx.vñ¬u�z���Ðtb�úx.�òª �z·"xI¦óª�w-tPtb·� _�dZ�lWAfZ^;dg^;f#^;_CdZ�lW
tum;c!��YP]�W7Y�Q�ce^?]�Qgdgf � cedgWTno^;_CQg^?bPY�n�QZdgWRWTbÅj�dZ�lWRfZW7�#Y�bPb4£KW7WTn�nls�c � fZfZWT])dZQ�YP]4n � ceWTn°^?]'dZ�lWfZ^;dg^;fAQ � f!_8m;ceW�£)sodZ��W���Y\[?��WRfg§¾^;f!nlWRfXQg�4m;ceW���m>f!t�^?]�Y�cRQ�^;_�QgdZm>dg^;fAc � f!fZWT]LdRNX¡��lWTQgW��#YPbPb{��fZ^1n � ceW�tym>[?]�WRdZYPc­�WTbPn4Q°m;]�n�b\^?QZQZWTQRNÉ¡���YPQ�cRm;bPc � bPm>dZYP^?]�m;QZQ � t�WTQ�dZ�lW¬fZ^;dg^;f'Q � fZ_Dm;ceW¢YPQ�bPYP]lWTm>f}m;]�n�QZt�^:^;dZ��m;]4n�cRm;]®£KWc!�4m>f!m;cedgWRf!Y\ÌRWTn»£:s}m°ce^?]�n � cedZYPp:Y\dÑs'm;]�nofZWTb�m>dZY\p;W��KWRf!t�WTm>£�YPbPY\dÑs;N � ]odZ��YPQ#n�YPQZc � Q!QZY\^?]}�@W�YP]�cRb � nlW7d¨�@^�QZ�4m;ceW��m>f!ty^?]�YPcRQ°µ8�K^?QZYPdZY\p;Wum;]�nE]lWR[?m>dZY\p;W�[;^?YP]l[)¶«N � ] �4f!m;cedZYPceW}Y\d�tym<s £KWu]lWTceWTQZQZm>f!s dg^»cRm>f!fZs¢_�^ � f�µ8^;frWRp;WT]t�^;fZW.¶���m>f!t�^?]�Y�cRQRjlYP]�cRb � n4YP]l[�£K^;dZ�¨ô £KWTb\d�@�m;]4naô ÌTY\[;ÌTm>[$@�^;f«nlWRf#��m>f!ty^?]�YPcRQRN¡CWRf!tyYP]4m;b�c � fZfZWT])d���fZ^1n � ceWTQ�tum>[?]lWRdZYPcA­�WTb�n'YP]}dZ�lW�m;Y\fZ§¾[?m>�o_�^;f�WTm;c!�i^;_+dZ��W�Qg�4m;ceW��4m>f!t�^?]�YPcX^;f!n�WRf!QRjm;]�n'WTm;c«�o^;_�dZ�lWTQgW�tym>[?]lWRdZYPcA­4WTbPn�Q¥YP]�n � ceWTQ¥fZ^;dg^;f�c � f!fZWT]LdZQ�^;_CdZ�lW�QZm;t�W���m>f«t�^?]�YPcX^;f!nlWRf<N¡���W¬Êgtum>[?]lWRdZY\ÌTYP]l[?ËofZWTm;cedZm;]�ceWTQ
_8^;fAdZ�lW�dÑ�V^i�4m>f!t�^?]�YPcr^;f!n�WRf!QRj�fZWTm;bPbPsodZ�lW�d¨�@^ice^?t��K^?]lWT])dZQA^;_@dZ�lWÌTY\[;ÌTm>[�b\WTm>Ä�m>[;W;j�m>fZW;S [ , % æ [ û G ò%F ò% G ò_ µ�OT�;�?¶[ , ¬
æ
[�û G ò¬F ò¬ G ò _ µ�OT�;�?¶

�#��WRfZW F % m;]�n F ¬ m>fZWudZ��Wy�K^?QZY\dZY\p;Wum;]4n�]lWR[?m>dZY\p;W�[;^?YP]l[���m>f!t�^?]�Y�c�^;f!nlWRf!QTS À ^;fNô £KWTb\d�@���m>f!ty^?]�YPcRQdZ�lWTQgW�^;f!nlWRf!Q�m>f!W���m;]�ni�:N À ^;fuô ÌTY\[;ÌTm>[$@�dZ�lWRs'm>fZW;SF % æ Frÿ ñ�îî µ�OT��ö)¶F ¬
æ
F�ÿ õ'îî µ�OT�;�?¶2�^<�
jLdZ�lWRfZW@�#YPbPbL£�W@m7c � fZfZWT])dC^?]rdZ�lW�Q � fZ_8m;ceW@^;_�dZ�lW¥fZ^;dg^;fam>d�WTm;c!�u��m>f!t�^?]�Y�c�^;f!nlWRf<j>m;]4n�_8^?bPb\^.�#YP]l[7M?�)jdZ�lW
WT¦ � Y\p>m;b\WT])d¥fZ^;dg^;f#WTb\WTtyWT]Ld#c � fZfZWT])d�YPQRS

÷ ò % æ � � �F Ø G % ( % µ�OT�;M?¶
÷ ò ¬ æ � � �F Ø G ¬ ( ¬ µ�OT�?�;¶

¡���WTQgW�c � fZf!WT]LdZQ#Ö�^<��YP]}fZWTQg�K^?]�QgWAdg^°dZ�lW�tym>[?]�WRdZYPc
­�WTb�n'YP]'dZ�lW�m;YPfg§¾[?m>�i�#�4YPc!�oY�]}d � f!]'��f!^:n � ceWTQ�m;]m�´lYPm;b�WTb\WTcedgf!Y�c7­�WTbPn�N�Ó7Y\WR�VWTni_�f!^?t¼dZ�lW
fZ^;dg^;f�dZ��YPQ¥WTb\WTcedgf!Y�c7­�WTbPn'YPQRSz % æ V % ø �@9 % µ�OT�;�?¶z ¬
æ
V ¬ ø �@9 ¬ µ�OT�;�?¶�#�lWRf!WAdZ�lW]L��!
 ©}_�^;f�WTm;c!�i^;_+dZ��W
��m>f!t�^?]�Y�c7^;f!nlWRf!Q�YPQTSV % æ O#õ F % µ�O�õ§V�¶ µ�OTM>�L¶V ¬

æ
O�ñ F % µ�O�õ V>¶ µ�OTM1O<¶

�?�



m;]�n'dZ��WT]'dZ�lW
Q � f!_8m;ceW�c � fZfZWT])dZQ�dZ��m>d�Ö�^.�ÔYP]}dZ�lW�Q � fZ_Dm;ceWA^;_�dZ�lWAfZ^;dg^;f�m>f!W;S( % æ z %� ÿ % µ�OTM;�?¶( ¬
æ
z ¬� ÿ ¬ µ�OTM;�?¶

�#�lWRf!W � ÿ % m;]�n � ÿ ¬ m>fZW�dZ��WºL�ª&�sÐ��J�¨��YPt��KWTn�m;]�ceWTQ�m>d���^?Q!Y\dZY\p;W
m;]�n�]lWR[?m>dZY\p;W��4m>f!t�^?]�YPcAQ!bPY\�'_8fZWT¦ � WT]�cRY\WTQRjfZWTQg�KWTcedZY\p;WTbPs;N�³�QZQ � tyYP]l[�myb�YP]lWTm>f�Q � f!_8m;ceW;jldZ�lWTQZW�m>fZW;j4m>���4fZ^T´lYPtym>dgWTb\s�S� ÿ
æ
OVñ ;· W µ�OTM�ö)¶

�#�lWRf!W · YPQ�tym>dgWRf!Y�m;b�fZWTQgdZY\p1Y\dÑs°m;]�n'dZ��W�QgÄ1YP]'nlWR��dZ�'YPQW
æ ¿ �ø ÿ B · µ�OTM;�?¶

m;]�n»ø ÿ Y�Q#dZ�lW�_8fZWT¦ � WT]�ceso^;_�dZ��Wr[?YPp;WT]»�4m>f!t�^?]�YPc�_8fZ^?t dZ�lW�f!^;dg^;f
Q � fZ_Dm;ceW;NAÇ¢WycRm;]¬�K^?Qgd � bPm>dgWrdZ��m>d7dZ�lWm>����f!^;��f!YPm>dgW�p>m;b � W�^;_ B dg^ � QgW#YPQ�dZ�lW#QZm;t�W�m;Q�dZ��m>dVWTQgdZYPtym>dgWTn°YP]�dZ�lW�O1M�OP�!
»O1������cRm;bPc � bPm>dZY\^?]�^;_KdZ�lW#QZ�4m;ceW_ � ]�n�m;t�WT])dZm;bÅjl£ � d@dZ�4YPQ¥fZWT¦ � Y\fZWTQ¥WTt���Y\f!YPcRm;b�ce^?]l­4f!tym>dZY\^?]�N¡���WAp;^?b\dZm>[;W�YP]4n � ceWTn'YP]}dZ�lW
QZdZm>dg^;f�£:s°WTm;c«�o^;_�dZ�lWTQgW�Qg�4m;ceW���m>f«t�^?]�YPc7tym>[?]lWRdZY�cAÖ � ´1WTQ�YPQRS: % æ � F Ø G % D�� øF % î 9 % µ�OTM;M?¶: ¬
æ
� F Ø G ¬�D\� øF ¬ î 9 ¬ µ�OTM?�;¶

¡���WT]'dZ�lWAWT¦ � Y\p>m;b\WT]Ld�cRYPf!c � Y\d�YPt��KWTn�m;]4ceWX^;_�dZ�lWAf!^;dg^;f�YPQC½ � QgdRS�
ò % æ : %÷ % æ �� ö� F òØ G ò% DF % � � ÿ %V % µ�OTM;�?¶�
ò ¬ æ : ¬÷ ¬ æ �� ö� F òØ G1ò¬ DF ¬ � � ÿ ¬V ¬ µ�OTM;�?¶

¡���WAWT¦ � YPp�m;b\WT])d�fZ^;dg^;fXcRY\f!c � Y\d¥WTb\WTtyWT]LdZQ�m>f!W�]l^<��S� ò % æ �� ö� F òØ G1ò% DF % � O· W % µ�O<���L¶� ò ¬ æ �� ö� F òØ G ò¬ DF ¬�� O· W ¬ µ�O<�:O<¶[ ò % æ O� � ò % µ�O<�>�?¶[ ò ¬ æ O� � ò ¬ µ�O<�>�?¶

�;�



Êpo»² ª�w-}J�g«­¬u���Ð�Ðtb�q:^�_8m>f�YP]
dZ�4YPQ�nl^1c � t�WT])dRj>�VW¥��m<p;WV^ � dZb�YP]lWTn
dZ��WVtym.½g^;f�WTb\WTt�WT])dZQ�^;_�dg^;f«¦ � WV��fZ^1n � cedZY\^?]�m;]�n�ce^?]4QgWT¦ � WT]LdZb\s^;_�tym;c«��YP]lWr�KWRfZ_8^;f!tym;]�ceW;NXÇ¢W���mTp;W�m;bPQg^}n�YPQ!c � QZQgWTn�j�YP]»Qg^?t�W�cRm;QgWTQRjK£�f!YPWRÖ�s;j�dZ��Wrtym.½g^;fAQg^ � f!ceWTQX^;_@b\^?QZQYP]�YP]�n � cedZYP^?]²tym;c«��YP]lWTQRN ý Q!YP]l[�����m>d��4m;Qu£KWRWT]�^ � dZbPYP]lWTn�YP]�dZ��YPQun�^:c � tyWT]Ld��#YPbPb�[?Y\p;W»m¿fZWTm;Qg^?]4m>£4b\WYPt��4fZWTQZQZY\^?]¿^;_7�l^<��m;]²YP]�n � cedZYP^?]Etum;c!��YP]�W'�V^;fZÄ1QRN¸Ç¢Wi��m<p;Wim;bPQg^ n4YPQZc � QZQZWTnEQZ^?t�Wo^;_XdZ�lW¨L¨	�����Q �ZM(�V�b\^?QZQZWTQRS�dZ��^?QgW��#��YPc«�¬cRm;]¬£�Woµ8fZWTb�m>dZY\p;WTb\s�¶�WTm;Q!YPb\sim;cRce^ � ])dgWTn _8^;f
YP]¬m;]¬WT¦ � Y\p>m;b\WT]LdAcRY\f«c � Y\d7nlWTQZcef!Y\�4dZY\^?]i^;_dZ�lW
tym;c«��YP]lW;N�ª � d¥dZ�lWRf!W
m>fZW7^;dZ�lWRf#b\^?QZQZWTQ¥�#��YPc«�°��YPbPb�^1cRc � f#m;]4n°����YPc!�}m>fZW
�4m>f!nlWRf¥dg^�WTQgdZYPtym>dgW;NVÇ¢W
nl^]l^;d#cRb�m;YPtþdg^°n�^ymy�4m>fZdZY�c � bPm>f!b\s°m;cRc � f!m>dgW�½g^;£i^;_�WTQgdZY�tym>dZYP]l[�dZ�lWTQZW�b\^?QZQgWTQTj4m;]�no_8^;fZd � ]4m>dgWTb\s°dZ��WRs}n�^u]l^;d]l^;f!tum;bPb\sud � f!]}^ � d�dg^u£KW7p;WRfZs'bPm>fZ[;W;NV¡�^y£KWAm;cRce^ � ])dgWTni_8^;f#�lWRf!W�m>fZW;S
O>NA2�^>§¨b\^?m;n¢b\^?Q!QgWTQ7YP]if!^;dg^;fAdgWRWRdZ�¢£KWTcRm � QgWr^;_VQgdZm>dg^;f
QZbP^;dX^;�KWT]�Y�]l[°t�^1n � b�m>dZY\^?]o^;_V_ � ]4n�m;t�WT])dZm;b�Ö � ´n�WT]�QZY\dÑs;j
�:N#��^?m;nib\^?Q!QgWTQ�YP]}dZ�lWAf!^;dg^;f#dgWRWRdZ��£�WTcRm � QgWA^;_+QZdZm>dg^;f�ÌTY\[;ÌTm>[�tyt�_íjlm;]�n
�:NA2�^>§¨b\^?m;n¢b\^?Q!QgWTQ�Y�]idZ�lW�Qg^?bPY�nofZ^;dg^;f7£K^:n�s¢µDYP_�Y\d�We´lYPQgdZQÃ¶�n � Wrdg^}QgdZm>dg^;f
QZb\^;dX^;�KWT]�YP]l[uty^:n � bPm>dZY\^?]o^;__ � ]�n4m;t�WT]LdZm;b{Ö � ´�n�WT]�QZY\dÑs;N2�^;dgW�dZ��m>d�dZ�lWTQgW�b\^?Q!QgWTQ#��m<p;W�myQZ^?t�WR�#��m>d#n4Y¹¤�WRf!WT]Ld#c«��m>f!m;cedgWRfX_�f!^?t dZ�lW
^;dZ��WRf�tyYPQ!ceWTbPbPm;]lWR^ � Q�bP^?QZQgWTQ��@Wce^?t�� � dgW;NE¡���WRs�QZ�l^.� � �·m;Q������(¦o^?]¸dZ��W'fZ^;dg^;fTjVQZ^»�@WoQ � £4dgf!m;ced�dZ�lWTY\f��K^<�@WRf�_�f!^?t dZ�lW't�WTc!��m;]4YPcRm;b^ � dg� � d#^;_�dZ�lW�tym;c«��YP]lW;NX¡��lW�­4f!Qgd�m;]4nodZ��Y\f«no^;_�dZ�lWTQZWrm>fZW;jK^;_�ce^ � f«QgW;jKp;WRfZsicRb\^?QgWTbPs'fZWTbPm>dgWTn»Qg^°�@WrdZm>Ä;WdZ�lWTtþ­4f!QgdRN¡���WiQgdZm>dg^;f}QZb\^;dy^;�KWT]�YP]�[?Qõôät�^:n � bPm>dgW-@�dZ�lW�Qg�4m;ceWi_ � ]�n4m;t�WT]LdZm;b#tym>[?]lWRdZYPc'Ö � ´¸n�WT]�QZY\dÑs;N�Ç¢W»tymTsWTQgdZYPtum>dgW�myQZb\^;d�^;�KWT]�Y�]l[�m;]l[?b\Wuµ8fZWTbPm>dZYPp;W
dg^ydZ�lW�Q!b\^;d��4Y\dZc«��¶«S

ð
ö
æ
��� µ D Frÿ���v³ æ

µ D F�ÿ³¡��lWT]}dZ��W�m;t��4bPYPd � nlWX^;_+dZ��W
tym>[?]lWRdZYPcA­4WTbPn'n�YPQgd � fZ£4m;]�ceWAYPQRS9�÷
æ
9:) _ �� QZYP] ð
ö�� ]�_8m;cedRj:dZ��YPQ�Ö � ´�n�YPQgd � f!£4m;]�ceW�YPQaf!WTm;bPb\s�YP]�dZ�lW�_8^;f!tÉ^;_�dÑ�V^�dgf!mTp;WTb�YP]l[
�¥mTp;WTQRj1^?]lW�[;^?YP]l[
_8^;fZ�¥m>f!nym;]�nu^?]lW£4m;c!Ä)�¥m>f!no��Y\dZ�'fZWTQg�KWTced�dg^udZ�lW�QgdZm>dg^;fXm>d�m�p;WTbP^:cRY\dÑs'^;_�ø ß Frÿ N¥q1YP]4ceWA^;��WRf«m>dZYP]l[yQZbPYP�oYPQ�fZWTbPm>dZYPp;WTb\s�Q!tym;bPbÅjdZ�lW�dÑ�V^op>m>f!YPm>dZYP^?]�QX�#YPbPb+��mTp;WA½ � QZd7m>£K^ � d7dZ�lWyQ!m;t�W�_�f!WT¦ � WT]4ces�m;QAp1Y\WR�@WTn¬_�fZ^?tºdZ��W�fZ^;dg^;fTj�Qg^oYPd7QZWRWTtyQfZWTm;Qg^?]4m>£4b\WAdg^ub � t��'dZ�lWTtþdg^;[;WRdZ�lWRf<NV¡��lWA_8fZWT¦ � WT]�ces}YPQRS

ø ÷
æ
ø F ÿî2�^<�
jl_8^;f�bPm;tyY�]�m>dgWTn�fZ^;dg^;f!Q¥dZ��YPQ@tym>[?]lWRdZY�c7­�WTbPn�t�^:n � bPm>dZY\^?]°�#YPbPb�m�¤�WTced#dZ�lW7dZY\�4QV^;_�fZ^;dg^;f�dgWRWRdZ�{N�Ç¢Wm;QZQ � t�W°µ8�KWRf!��m>�4Q�m>f!£4Y\dgf!m>f!Y�b\sl¶�dZ��m>d#dZ�lW�b\^?QZQ#n � WAdg^udZ�4YPQ�tym>[?]lWRdZY�cA­�WTbPnoty^:n � bPm>dZY\^?]}cRm;]o£KW
WTQgdZY�tym>dgWTn_8fZ^?tÏ^;f!n4YP]�m>fZs�QgdgWRWTb4n4m>dZm°µDm;QV�VW�WTQgdZYPtym>dgWTn�ce^;fZW�bP^?QZQ�m>£K^<p;W.¶�m;]�nydZ�4m>d�^?]�b\s�dZ�lW#fZ^;dg^;fVdgWRWRdZ�{j:]l^;d@m;]Ls�^;_dZ�lW
f!^;dg^;f#£K^:n�s;j1m>f!W�m�¤�WTcedgWTn{N@¡���W
t�WRdZ�l^1n'dg^y£KW � QgWTn'YPQ#Qgdgf!m;Y\[?�)dg_�^;f!�@m>f!nim;]�n'_8^?bPb\^<��Q�m;bPt�^?Qgd�We´lm;cedZb\s�#��m>d��¥m;Q#n�^?]lWA_�^;f�ce^;fZW�b\^?Q!QRj1�#Y\dZ�ot�^1n�Y\­�cRm>dZY\^?]�^?]�b\s�^;_CdZ�lW�_�fZWT¦ � WT]�ces}m;]�n'­4WTbPn}m;t��4bPY\d � nlW;NÀ ^;f�Qg^?b�YPnyQgdgWRWTb�fZ^;dg^;f!QVdZ�lW#Qgdg^;f!syYPQ�^?]�bPs�m�bPY\dgdZb\W�n�Y¹¤KWRfZWT]LdRNa¡���W#tym>[?]lWRdZYPc#­�WTbPn���YPbPb1��fZ^1n � ceW�m;]°m�´lYPm;bWTb\WTcedgf!Y�c7­�WTbPn�S z ,

æ
� ø î 9 ÷
�;�



m;]�n'dZ�4m>dRj4YP]}d � f!]{jl�#YPbPb�nlf!Y\p;W
muQ � fZ_Dm;ceW
c � fZfZWT])d( ,
æ
z ,� ÿ2�^<�
j+�#��m>d
YPQAY�t��K^;fZdZm;]Ld
Y�Q7dZ�lWutym>[?]�YPd � nlW�^;_@dZ�lWuQ � f!_8m;ceWyc � f!fZWT]LdRj+m;]�n QZY�]�ceW£� � ÿ �

æ¼ø OVñ�£ä� ò �AÿuùO
£PO;OT� �Aÿ jl�VW�cRm;]�QZYPt���b\s � QgWAf!^;dg^;f#fZWTQZY�QgdZm;]�ceW;N�¡��lW
]�^?]�bPYP]lWTm>f�Q � fZ_Dm;ceWA��WT]�WRdgf!m>dZY\^?]onlWR�4dZ�'YPQRSW
æ ¿ � 9 üø ÷ú· � ( , �³�£�f!YPWR_�YPdgWRf!m>dZY\p;W�Q � £4QgdZYPd � dZY\^?]�j�f!We§¨cRm;bPc � bPm>dZYP]�[ W m;]�n�dZ�lWT]<� ( , �4¦ � YPcZÄ1b\s}s1Y\WTbPn�Q�ce^?]�QZYPQgdgWT])d#p>m;b � WTQ�_8^;f Wm;]�n �Aÿ N�¡��lWT]'dZ�lWA_ � bPb\§¾p;^?b\dZm>[;W
n�YPQZQ!Y\�4m>dZY\^?]}YPQRS¡å)Zÿ
æ
��� �ED � ( , � ò· Wm;]�nom;]oWT¦ � YPp�m;b\WT])d�fZWTQZY�QgdZm;]�ceW
YPQRS �:)Zÿ
æ
�P� : Ø&� ò¡�)ZÿÀ YP]�m;b�b\s;j�dZ�lW}ÌTY\[;ÌTm>[¢^;f!nlWRf�c � fZf!WT]Ld���m>f!t�^?]4YPcRQ�Y�]�dZ�lW'QgdZm>dg^;fu�#YPbPba�4fZ^:n � ceW�tum>[?]lWRdZYPc�­�WTbPn�QrYP]¿dZ�lWm;Y\fX[?m>�¬�#��YPc«�o�#YPb�b{nlf!Y\p;W�tym>[?]lWRdZYPcrb\^?QZQgWTQ7YP]idZ�lWrdgWRWRdZ��^;_�dZ�lW�fZ^;dg^;f<N 2�^;dgW�dZ��m>d�dZ�4YPQ#YPQXm°£4Y\d#n�Y\¤�WRfZWT])d_8fZ^?t¼dZ�lWAt�^1n � bPm>dZY\^?]�^;_CdZ�lW
Qg�4m;ceWA_ � ]�n�m;tyWT]LdZm;b���fZ^1n � ceWTn�£:sudZ�lWAQgdZm>dg^;fXQZb\^;d¥^;�KWT]�YP]l[?QAµDm;b\dZ��^ � [?�}dZ�lW��m>f!ty^?]�YPc�^;f!nlWRfA�#YPb�b�£KW�dZ�lWyQZm;t�W;j�dZ�lW�Qg�4m>dZYPm;b�^;f!YPWT]LdZm>dZY\^?]¬��YPbPbC£�W�n�Y\¤�WRfZWT])dAm;]�n¬�#YPb�b�p>m>fZsi��Y\dZ�¬b\^?m;nc � fZf!WT]Ld«¶«N
¡���Wrtym>[?]�WRdZYPcrÖ � ´�YP]�dZ�lW�m;Y\fg§¾[?m>�¢YPQ7t�^?QZdXWTm;Q!YPb\s'fZWTbPm>dgWTn¬dg^}dZ�lW�WT¦ � Y\p>m;b\WT])dXcRY\f«c � Y\d#p;^?bPdZm>[;W^?]'dZ�lW"\ �GF ��m>f!t�^?]�Y�c>S 9 ¬

æ
\1î Þ ¬� D��EF Ø G ¬�û Ü � H é¡��4YPQ#tym>[?]�WRdZYPcr­�WTbPnop>m>f!YPm>dZYP^?]i�#Y�bPb{£KW�Q � £4QgdZm;])dZYPm;bC^?]�b\s'_8^;f�dZ�lW�ÌTY\[;ÌTm>[}^;f!n�WRfX��m>f«t�^?]�YPcRQRS�dZ��W�£KWTb\d��m>f!ty^?]�YPcRQ��#YPbPb#£KW�WTQZQZWT]LdZYPm;b�b\s²QZ�l^;f!dgWTn®^ � d}£)s�dZ�lW¬fZ^;dg^;ficRm>[;W m;]�n®dZ�l^?QZW¬bP^?QZQgWTQ'cRm;bPc � b�m>dgWTn���Y\dZ��YP]dZ�lW}WT¦ � Y\p>m;b\WT]Ld�cRY\f!c � Y\dRN ¡��lW�_�f!WT¦ � WT]4ces�QgWRWT]¸£:s dZ�lW}fZ^;dg^;fyYPQrdZ��m>d�^;_#dZ��W}QZ�4m;ceWo��m>f!t�^?]4YPcRQRjam;b\fZWTm;nlscRm;bPc � b�m>dgWTn�j)m;]�nudZ�lW#b\^?Q!Q�cRm;]y£KW�WTQZdZYPtym>dgWTnuY�]�dZ�lW#QZm;tyW#�¥mTsym;Q�ce^;f!W�b\^?QZQTj)m;b\dZ�l^ � [?�um;Q��@W��4mTp;W#�K^?YP])dgWTn^ � d#YPd�m>���KWTm>f!Q�m;Q#müôän�f!m>[$@l^?]odZ�lWAf!^;dg^;fTNý �����y	��+
��Z�X�Î� ��
K�#� $ � �����þ&®���X
K���� Ìpo.q ÿ���w-}J��¦�Ä v�wJx~�z�¡��lW�YP]��lWRf!WT]Ldrm>dgdgf!Y\£ � dgWTQ�^;_�YP]�n � cedZY\^?]�tum;c!��YP]�WTQ�tym>Ä;W�dZ�lWTt p;WRfZs�m>dgdgf«m;cedZY\p;W}_�^;f�nlf!YPp;Wum>���4bPY�cRm>dZY\^?]�QRN¡��lWRs m>f!W°f � [;[;WTn�j�WTce^?]l^?tyYPcRm;bVdg^¬£ � YPbPn¢m;]4n¿��m<p;W�]�^�QZbPY�n�YP]l[oce^?])dZm;cedZQ�dg^��@WTm>fTN¬¡��lWun4Y\©uc � b\dÑs¬�#Y\dZ�� QZY�]l[°YP]4n � cedZY\^?]otum;c!��YP]�WTQXY�]�QgWRf!p;^?t�WTc!��m;]4YPQZtyQ7m;]�n»p>m>f!YPm>£4b\W�Qg�KWRWTn»n�f!Y\p;WTQXYPQ#dZ�4m>dXdZ��WRsim>fZW¢Êg��m>f!n�dg^ce^?])dgfZ^?bPË1jCQ!YP]�ceW�dZ�lWTY\f7dg^;f!¦ � We§¨Qg�KWRWTn¢fZWTb�m>dZY\^?]�QZ��YP�»YPQ7ce^?t���b\We´»m;]�n¢]�^?]�bPYP]lWTm>f<N�Ç®Y\dZ��j{�l^.�VWRp;WRfTj+t�^1nlWRf!]�K^<�@WRf�WTb\WTcedgf!^?]�YPcRQ�dg^XQgWRfZp;W�m;Q�_�fZWT¦ � WT]�ces7c!�4m;]l[;WRf!Q+m;]�n
n�Y\[?YPdZm;b>WTb\WTcedgfZ^?]�YPcRQ{dg^�nl^�dZ��WafZWT¦ � Y\fZWTnAm>f!Y\dZ�4t�WRdZYPc>jYP]�n � cedZY\^?]}tym;c!�4YP]lWTQ�m>fZW�QgWRWTYP]l[yYP]4cefZWTm;QZYP]l[ � QZW
YP]'nlf!Y\p;W
m>�4�4bPYPcRm>dZY\^?]4QRN� ]�dZ��YPQ@c!��m>��dgWRf¥�@WAnlWRp;WTb\^;�'t�^1nlWTbPQV_�^;f¥ce^?]Ldgf!^?bK^;_�YP]�n � cedZY\^?]ut�^;dg^;f«QRN�¡��lW7nlWRf!Y\p>m>dZY\^?]�YPQ@¦ � YPdgW#£�f!YPWR__8^;f#Y\d�fZWTbPYPWTQ¥^?]'�#��m>d��@W���m<p;W�m;b\fZWTm;n�s�nl^?]�WA_�^;f#QZs:]�c«�lfZ^?]l^ � Q�tym;c!��Y�]lWTQRN � ]'dZ��YPQ�c«��m>��dgWRfTj��l^<�@WRp;WRfTj��@W�#YPb�b�QZdZmTs'YP]·Ê�^;f!n�Y�]�m>fZs1Ë�p�m>f!Y�m>£4b\WTQRjlQgÄ1Y\���4Y�]l[�dZ��WA��WRfZ§ � ]�Y\d¥]l^;f!tym;b�Y\ÌTm>dZY\^?]�N

�>�



Ìpo»n �^�z·~wJ���v¥��a�����zw-}J��·��WTtyWTt�£KWRf!YP]�[�dZ��m>d�YP]�n � cedZYP^?]°tym;c«��YP]lWTQ¥[;WT]�WRf!m;bPb\s°dgWT]�n}dg^�^;�KWRf!m>dgW
m>d�fZWTbPm>dZY\p;WTbPs°b\^.�À©$���Eª&OP
�	�QZbPYP�{jL�@WtyY\[?�)d�ce^?]�cRb � nlW�dZ��m>d�^?]�W#�¥mTs�^;_�£ � YPb�n�YP]l[Xm;]ym;n�½ � QgdZm>£4b\W�QZ��WRWTnunlf!Y\p;W��@^ � bPn�£KW�dg^rQ � ���4bPs�m;]uYP]4n � cedZY\^?]t�^;dg^;f
��Y\dZ�¬m;n�½ � QgdZm>£4b\W�QgdZm>dg^;f�_8fZWT¦ � WT]�ces;N�³�]4n�dZ�4YPQ7YPQRj{YP]�n�WRWTn�jK��^?Q!QZY\£4b\W;N ® ]lW�dZ��YP]l[�dg^'fZWTt�WTt�£KWRf
YPQdZ��m>d7Ö � ´»YPQ�Y�]Lp;WRf!QZWTb\so��fZ^;�K^;fZdZYP^?]�m;b{dg^}_8fZWT¦ � WT]�ces;j{Qg^}dZ��m>d7dg^'tym;YP])dZm;YP]�ce^?]4QgdZm;]LdAÖ � ´i^?]lW�t � Qgd7tym>Ä;WQgdZm>dg^;f7p;^?b\dZm>[;Wr��fZ^;�K^;fZdZY\^?]4m;bKdg^°_8fZWT¦ � WT]�ces µD�lWT]�ceW�dZ�lW�]�m;tyWiÊgce^?]�QgdZm;])d7p;^?b\dZQ«Â U ÌTËL¶«N U ^.�VWRp;WRf<j�p;^?bPdZm>[;WQ � �4�4bPY\WTQVm>fZW
m;b\�¥mTs1Q�bPYPtyYPdgWTn�j)Qg^�dZ�4m>d�m>d�Qg^?t�W7_�f!WT¦ � WT]4ces°Y\d�YPQ¥]lWTceWTQZQ!m>fZs°dg^yQZ�#Y\dZc!�}dg^yce^?]4QgdZm;]Ld�p;^?bPdZm>[;Wce^?])dgfZ^?bÅN¥¡��lW�m;]�m;bP^;[;s�dg^�U�lÒtym;c«��YP]lWTQ�Y�Q�_8m;YPf!b\s}n�Y\fZWTced��lWRf!W;S�£KWTb\^<�ÁQg^?t�WiÊ�£4m;QZWTË°Qg�KWRWTn�jldZ��W�tym;c!�4YP]lWYPQ�ce^?]Ldgf!^?bPb\WTn®YP]�ce^?]�QgdZm;])d'Ö � ´ÁµeÊ�p;^?b\dZQ«Â U ÌTËL¶}t�^1nlW;j�����YPb\Wim>£K^.p;W¢dZ�lW�£�m;QgW¢Qg�KWRWTn�j�Ö � ´�Y�Q°YP])p;WRf!QgWTbPs��fZ^;�K^;fZdZYP^?]�m;b�dg^yQg�KWRWTn�N � d�YPQ�WTm;QZsudg^yQgWRW7dZ��m>d¥dZ�lWAtym�´lYPt � tÈdg^;f«¦ � WAYPQ@dZ�lWT]}YP])p;WRf!QgWTbPs�dg^�dZ�lWXQ!¦ � m>f!WX^;_Ö � ´Kjl^;f�dZ�lWRf!WR_�^;fZW�dg^ydZ�lW
QZ¦ � m>fZW
^;_+_8fZWT¦ � WT]�ces;N¡C^y[;WRd�mu­�f!Qgd�§¾^;f«nlWRf��4YPced � fZW7^;_��l^<�Ôm;]�YP]�n � cedZY\^?]'tym;c!�4YP]lWA�@^;fZÄ:Q�m>d�m;n�½ � QgdZm>£�b\WAQg�KWRWTn�j4QgdZm>fZd#�#Y\dZ�dZ�lW�Q!YPt��4bPYP­�WTnyWT¦ � Y\p>m;b\WT])d�]lWRd¨�@^;fZÄ}dZ��m>d#nlWTQ!cef!Y\£KWTQ¥dZ�lW
tym;c«��YP]lW;j4m;Q#QZ�l^<��]oYP] À Y\[ � fZW��

cEc�cdEd� Ø e&e$e&e[ _ e$e&e&e[ òffff [�û ggg�hh ê iÿ
j÷ Ø k ÷ ò
À Y\[ � fZW��:SV`�¦ � Y\p>m;b\WT]Ldml�Y\f!c � Y\d

`Vm>f!bPY\WRfXYP]'dZ��YPQ�c!��m>�4dgWRfTj�YPd#�¥m;Q�QZ��^<�#]�dZ��m>d#dg^;f«¦ � W�cRm;]�£�W�cRm;bPc � bPm>dgWTn�£)s'­�]�n�YP]l[�dZ��W��K^<�@WRfXn4YPQZQZY¹§�4m>dgWTn¬YP]�dZ�lW�p:YPfZd � m;b{f!WTQZYPQgdZm;]�ceW � ò ß V�m;]�n»n�Y\p1YPn�YP]�[�£)soWTbPWTcedgf!YPcRm;b�Qg�KWRWTn�N À ^;f
m�dZ�lfZWRWr�4��m;QgW�tym;c!�4YP]lW;jm;]�nom;Q!Q � tyYP]�[r�@W�m>fZW
n�WTm;bPYP]l[��#Y\dZ�£��h¬q}tym>[?]�Y\d � nlWTQRSÙ ¡
æ
� îø � ÷ ò � ò � òV�#�lWRf!W
ø²YPQ#dZ�lW
WTb\WTcedgf!Y�cRm;b�_8fZWT¦ � WT]�ces'm;]�n�î¬YPQ�dZ�lWr] � t�£KWRf�^;_a�K^?b\WA�4m;YPf!QRN � d#Y�Q#Qgdgf!m;YP[?�Ldg_8^;fZ�¥m>f!nodg^°­4]�n÷ ò � QZYP]l[�]lWRd¨�@^;fZÄ�dgWTc!��]�Y�¦ � WTQTN
³�Q7m;]»We´1m;ty�4b\W;j À Y\[ � fZW�OR�'QZ�l^.�#Q7m�QZWRf!Y\WTQX^;_�dg^;f!¦ � W.Â�Qg�KWRWTn¢c � fZp;WTQX_8^;fm;]¢YP]�n � cedZY\^?]itum;c!��YP]�Wr^;�KWRf!m>dgWTn¬��Y\dZ�¬m°��YPnlWrf!m;]l[;W�^;_VYP]�� � d#_8fZWT¦ � WT]�cRY\WTQTj�£�^;dZ�»£KWTb\^.��m;]4n»m>£K^.p;WuY\dZQÊ�£4m;QgWTËy_�fZWT¦ � WT]�ces;NV¡��lWA�4m>f!m;tyWRdgWRf!Q�^;_+dZ��YPQ�tym;c«��YP]lW�m>fZW;S2 � t�£�WRf#^;_ ¢V��m;QgWTQ �2 � t�£�WRf#^;_ ¢+^?b\W�¢�m;Y\f«Q ��Xh»qo¡�WRf!tuYP]�m;b�Óa^?b\dZm>[;W�µDb�YP]lWe§¨bPYP]�W.¶ �;�>�À f!WT¦ � WT]4ces¢µ U Ì.¶ M>�q:dZm>dg^;f ��WTQ!YPQgdZm;]�ceW � _ N �?M_��#^;dg^;f �#WTQZYPQgdZm;]�ceW � ò N �?�;�N�q:dZm>dg^;f7�{WTm>Ä>m>[;W�[`_ Nä��öN��#^;dg^;fX��WTm>Ä�m>[;W [ ò Nä�;�_�h�m>[?]lWRdZY\ÌTYP]�[^��WTm;cedZm;]�ceW4[�û OR�1NäMN�
�1O



q:dgf!m>dgWR[;s�_�^;f+^;�KWRf!m>dZYP]l[�dZ�lWVtym;c«��YP]lW@YPQ{dg^7tym>Ä;W@dgWRf!tyYP]4m;b;p;^?b\dZm>[;W�tym>[?]�Y\d � nlW���f!^;��^;f!dZY\^?]�m;b;dg^�_�fZWT¦ � WT]�ces_8^;fCYP]l� � dK_�fZWT¦ � WT]�cRYPWTQ{b\WTQZQ�dZ��m;]
dZ�lW�Êgª@m;QZW À f!WT¦ � WT]4ces:Ë1j;YP]AdZ�4YPQ{cRm;QgW¥M>� U Ì;j>m;]4n
dg^���^?bPnAp;^?b\dZm>[;W¥ce^?]�QgdZm;])d_8^;f�_�f!WT¦ � WT]4cRY\WTQ�m>£K^<p;W
dZ��WiÊgª¥m;QgW À f!WT¦ � WT]4ces:Ë1N

0 50 100 150 200 250
0

50

100

150

200

250

Induction Motor Torque

N
−m

Speed, RPM

À Y\[ � fZWyOR�1S � ]�n � cedZYP^?]}h�m;c!�4YP]lW�¡C^;f!¦ � We§íq:�KWRWTn£l � fZp;WTQ
À ^;f
�4Y\[?�o_8fZWT¦ � WT]�cRY\WTQ�dZ�lWrdg^;f!¦ � W���f!^:n � cedZY\^?]o_Dm;bPbPQ#_8m;Y\f«b\s}f!m>�4YPn�bPs°�#YPdZ�i_8fZWT¦ � WT]�ces�µDm;QAY\d�d � f!]�Q#^ � dRjY\d�YPQ�fZ^ � [?��b\s¢�4fZ^;�K^;fZdZY\^?]�m;b�dg^»dZ��W}Y�]Lp;WRf!QZW°^;_�dZ�lW�Q!¦ � m>f!W°^;_�_�fZWT¦ � WT]�ces�¶«N � d�m;bPQg^¬_Dm;bPbPQ��#Y\dZ�¿p;WRfZs¿b\^.�_8fZWT¦ � WT]�ces°£KWTcRm � QZWA^;_+dZ��WAWe¤�WTcedZQ�^;_�dgWRf!tyYP]�m;bKf!WTQZYPQgdZm;]�ceW;NaÇ¢W��#YPbPbKb\^:^;Ä}m>d�dZ��YPQ�]lWe´1dRNÌpo»² ÿ�¦ätP�à·.x��$t8¦À´ ��¦=tb·���� ��ª�w-�1w-��}a§útK�Ðx"��w��à� v&t

�
	�
�# , :e�e$e&e[ _ e$e&e&e[ òffff [�û ggg�hh ê iÿ
j÷ Ø k ÷ ò

À Y\[ � fZWyO;O>S � nlWTm;bPYPÌRWTn£l¥Y\f!c � YPdRS � [?]l^;fZW�³#f!tum>d � fZW���WTQ!YPQgdZm;]�ceW
� [?]l^;fZW;j+_�^;f�dZ�lW°t�^?tyWT]LdRj � _ N�³�]�WT¦ � Y\p�m;bPWT]Ld
cRY\f«c � Y\d
YPQAQZ��^<�#]¿YP] À Y\[ � fZWiO;O>N � d�YPQA_Dm;Y\f!b\s�WTm;Qgs¬dg^QZ�l^.�ÈdZ��m>dRj+_8fZ^?t¯dZ�lWufZ^;dg^;fTj�dZ�lWuce^?t�£4YP]�m>dZYP^?]¢^;_�Qg^ � f!ceW;j�m>f!tym>d � fZWub\WTm>Ä>m>[;W°m;]�n¿tym>[?]lWRdZY\ÌTY�]l[o£�f!m;]4c!�cRm;]o£KW7fZWR�4b�m;ceWTn'£)s'Y\dZQ¥WT¦ � Y\p>m;b\WT])d�cRY\f!c � YPdRj1m;Q�QZ�l^.�#]oYP]'YP] À Y\[ � fZWyOT�:N

�;�



�
	�
�# , : 7e�e$e&e[ 7_ e$e&e&e[ ò ggg�hh ê1iÿ
j÷ Ø k ÷ ò

À Y\[ � f!WyOT�:S � nlWTm;bPY\ÌRWTn'`V¦ � YPp�m;b\WT])d
� ]'dZ�lW
cRY\f«c � Y\d¥^;_ À YP[ � fZWyOT�:j�dZ�lW��4m>f!m;t�WRdgWRf!Q�m>fZW;S: 7

æ
: [�û[�û¸ña[ _[ 7

æ
[�ûW�Z� [ _

� _�dZ��W#tym;c!�4YP]lW#YPQ�^;�KWRf!m>dgWTn°m>d�p>m>f!YPm>£4bPW@_8fZWT¦ � WT]�cesrø�jL£ � dadZ�lW�fZWTm;cedZm;]�ceWXYPQaWTQgdZm>£�bPYPQZ�lWTn�m>d�_�fZWT¦ � WT]�cesø+Ý@j�c � fZfZWT])d�YPQRS
÷
æ

: 7
; µ\[ 7_ ñ>[ ò ¶ ���� ñ ê iÿ

m;]�n'dZ��WT]'dg^;f!¦ � W
YPQ Ù ¡
æ
�P� ÷ ò � ò � òV æ

�«îø � : 7 � ò ê iÿµ\[ 7_ ña[ ò ¶ ò ñÒµ ê iÿ ¶ ò2�^<�
j�Y\_a�@W�]l^;dgW�dZ��m>d�����m>dXce^ � ]LdZQ7YPQ�dZ�lW5���0L�M��Rª$	.�XQZb�Y\�i^;_�dZ��W�fZ^;dg^;f<j��@W�tyY\[?�)dXnlWR­�]lW�m�QZbPY\�i�#Y\dZ�fZWTQg�KWTced�dg^y£�m;QgW
_8fZWT¦ � WT]�ces�S V
æ
ø )ø æ

ø )ø�Ý ø+Ýø æ
V Ý ø�Ýø¡��lWT]{j�Y\_��@W�m;QZQ � t�WAdZ��m>d�p;^?b\dZm>[;WrYPQ�m>���4b�Y\WTn}��fZ^;�K^;fZdZY\^?]4m;b�dg^u_�fZWT¦ � WT]�ces�S: 7

æ
: 7ü øø+Ým;]�n'��Y\dZ�'mybPY\dgdZbPW7tum;]�Y\� � b�m>dZY\^?]�j:�VWA[;WRdRSÙ®¡

æ
�«îø�Ý � : 7ü � ò ê iÿ �µ\[ 7_ ña[ ò ¶ ò ñÒµ ê iÿ � ¶ ò¡���Y�Q¥�V^ � b�n'YPt��4b\sudZ��m>d#dg^;f!¦ � W
YPQTj�Y\_Cp;^?bPdZm>[;W�YPQ��4fZ^;�K^;fZdZY\^?]�m;b�dg^u_8fZWT¦ � WT]�ces;j�t�WTm;]4YP]l[yce^?]�QgdZm;])d�m>�4�4bPY\WTnÖ � ´Kj)n�WR��WT]4nlWT]Ld�^?]�b\s�^?]°m>£�Qg^?b � dgW#Q!bPY\�{N�¡��lW�dg^;f«¦ � We§¨QZ��WRWTn�c � fZp;WXYPQ�mrce^?]�QgdZm;])dRjlnlWR�KWT]�nlWT])d�^?]�b\s�^?]°dZ�lWn�Y¹¤KWRfZWT]�ceWA£KWRdÑ�VWRWT]�Qgs:]4c!�lfZ^?]�^ � Q�m;]�nom;ced � m;b�fZ^;dg^;f�QZ��WRWTn{N¡��4YPQ�Y�Q#­4]�W;j�£ � d�WRp;WT])d � m;bPb\s;j�dZ��Wr]l^;dZYP^?]�^;_�Ê�p;^?b\dZQ7�KWRf U ÌTË�f � ]�Q#^ � d7£KWTcRm � QgW�m>d7QZ^?t�W�] � t�£KWRf�^;_U Ì;j:dZ��WRfZWXm>f!WX]l^rt�^;fZWXp;^?b\dZQ@dg^�£KWX��m;n�Na¡���YPQVYPQV[;WT]lWRf!m;bPb\s�dZm>Ä;WT]}dg^r£KW#dZ�lW}Ê�£4m;QgWTË�Qg�KWRWTny_8^;f¥dZ�lW7nlf!Y\p;W;N

�;�



³�£�^.p;W
dZ��m>d#QZ��WRWTn{jlp;^?b\dZm>[;W�YPQ#�lWTbPn'ce^?]�QgdZm;])dRj4m;]�nodg^;f!¦ � W�YPQ¥[?Y\p;WT]i£)s�SÙ ¡
æ
�«îø�Ý � : 7 � ò ê iÿ �µ\[ 7_ ña[ ò ¶ ò ñÒµ ê iÿ � ¶ ò¡��lW���WTm>ÄX^;_ldZ��YPQ{dg^;f!¦ � W���m;Q�m#QZ¦ � m>fZWe§¨YP])p;WRf!QgW�nlWR�KWT]�n�WT]�ceWa^?]
_8fZWT¦ � WT]�ces;j>m;QCcRm;]�£�WVQgWRWT]
_8fZ^?t À Y\[ � f!W#OT�:N

0 500 1000 1500 2000
0

50

100

150

200

250

Induction Motor Torque

N
−m

Speed, RPM

À Y\[ � fZWyOT�:S � n�WTm;bPY\ÌRWTn'¡C^;f!¦ � We§íq:�KWRWTn3l � fZp;WTQTS���WRfZ^°q:dZm>dg^;f ��WTQZYPQZdZm;]�ceWÌpoG¤ �CtP����� ��}�� Äät?����� ���¸x.·"x�w2«³XQZQ � tyY�]l[
�@W7�4mTp;WAm�Q!tym>fZd¥ce^?]LdgfZ^?b�b\WRfTj:�VW7m>fZWAYP])dgWRfZWTQgdgWTn}YP]ydZ��WXm;ced � m;b�cRm>��m>£4YPbPY\dÑs�^;_{dZ�lW7tym;c!��Y�]lW;N�³¥dQg^?t�W�p;^?b\dZm>[;W�m;]�no_�fZWT¦ � WT]�ces;jldg^;f«¦ � W�YPQ¥[?Y\p;WT]o£:s�SÙ ¡
æ
�P� ÷ ò � ò � òV æ

� %� � : 7 � ò ê iÿµgµ\[ 7_ ña[ ò ¶eµ �� � ¶g¶ ò ñÒµ � 7 _ ñ ê iÿ ¶ ò2�^<�
j��VW�m>fZW�YP])dgWRfZWTQgdgWTn»YP]'­�]�n�YP]l[�dZ�lWE©$�����
p>m;b � W�^;_+dZ�4m>dRj��#�4YPc!�oY�Q�[?Y\p;WT]�£)s}dZ�lW
p>m;b � W�^;_ � ò V��#��Y�c!�tym�´lYPtyY\ÌRWTQ¥�K^.�VWRf�dgf!m;]�Qg_8WRf�dg^ydZ�lWAp1Y\fZd � m;bKfZWTQZYPQgdZm;]4ceW;N�¡���YPQ¥YPQ�[?Y\p;WT]'£:s°dZ�lW�tym>dZc!��Y�]l[yce^?]�n�Y\dZYP^?]�S� òV æ
� � 7 ò_ ñÒµgµ\[ 7_ ñ>[ ò ¶eµ øø+Ý ¶g¶ ò¡��lWT]'tum�´1YPt � t µ8£4fZWTm>Ä:n�^<�#]�¶Vdg^;f«¦ � W�YPQ¥[?Y\p;WT]o£:s�SÙ tym�´

æ
ô %� � : 7 � ò�� � 7 ò_ ñÒµgµ\[ 7_ ña[ ò ¶eµ �� � ¶g¶ òµgµ\[ 7_ ña[ ò ¶eµ �� � ¶g¶ ò ñHµ � 7 _ ñ � � 7 ò_ ñÒµgµ\[ 7_ ña[ ò ¶eµ �� � ¶g¶ ò ¶ ò¡��4YPQ
YPQA��b\^;dgdgWTn�YP] À YP[ � fZWiOeölN �L� Qgd
m;Qrmic!��WTcZÄ�jadZ��YPQA�¥m;Q�cRm;b�c � bPm>dgWTn�m;Q!Q � tyYP]�[ � _

æ
�1jam;]�n�dZ�lWfZWTQ � b\dZQ�m>fZW��4b\^;dgdgWTn�YP]r­�[ � fZWAOT�:N�¡���YPQC�4b\^;daQZ�l^.�#QRjLm;Q�^?]lW¥�V^ � b�n�We´:�KWTcedRjLmAce^?]�QZdZm;]Ldadg^;f!¦ � W�bPY�tyY\d�f!WR[?Y\^?]dg^yÌRWRfZ^°Qg�KWRWTn�N

��ö



0 20 40 60 80 100 120
0

50

100

150

200

250

300
Breakdown Torque

N
ew

to
n−

M
et

er
s

Drive Frequency, Hz

À YP[ � fZWyOeölSV¡C^;f!¦ � We§*l¥m>�4m>£�YPbPY\dÑs`l � f!p;W À ^;f�³X] � ]�n � cedZY\^?]'hi^;dg^;fÌpoËÊ �Ex~tK·I¦Òº�}�x~tb��w-t8¦Ò���z��w-}J�z·® ]lW�^;_¥dZ�lW°t�^;fZW � QZWR_ � b�YPty�4m;cedZQ
^;_¥t�^1nlWRf!]¢�K^<�@WRf
WTb\WTcedgf!^?]�YPcRQ�m;]4n ce^?]Ldgf!^?b�dgWTc!�4]l^?b\^;[;s ��m;QAWT]4m>£4b\WTn� QXdg^}d � f!]»YP]�n � cedZY\^?]�tum;c!��YP]�WTQXY�]Ldg^}��Y\[?���KWRfZ_�^;f«tym;]�ceW�QgWRfZp;^?t�^;dg^;f!QTN � ]»dZ��Y�Q�]l^;dgW��@W��#YPbPbCnlWRp;WTb\^;� m�4YPced � fZW
^;_��l^.��dZ�4YPQ#YPQ�nl^?]lW;N:ë � Y\dgW
^;£:p:YP^ � QZb\s}dZ�lWRfZWrm>fZW�tum;]Lsin�WRdZm;YPbPQ�����YPc!�i�VW��#YPbPb�]l^;d#dg^ � c«�¬�lWRfZW;N¡��lWX^;£1½gWTcedZY\p;WAYPQVdg^rWTt � bPm>dgW7dZ�lW7�KWRfZ_8^;f!tym;]�ceW�^;_CmrU�l²tum;c!��YP]�W;j1Y�]u�#�4YPc!�¬µDm;Q¥s;^ � �#YPbPb�fZWTcRm;bPb�¶«j1dg^;f!¦ � WYPQ�myQ!YPt��4b\W7_ � ]�cedZY\^?]}^;_�m>���4b�Y\WTn}c � fZfZWT])dRN À ^;fXmytym;c!�4YP]lWA�#Y\dZ�}^?]�WA­�WTbPn}�#YP]4n�YP]l[lj:dZ��YPQ�YPQ#QZYPt��4bPs�SÙ
æ��

÷ æ ÷ Ø
¡���Y�Q@tum>Ä;WTQ�ce^?]Ldgf!^?b�^;_+Q � c!�'m�tym;c«��YP]lW
¦ � Y\dgW7WTm;Qgs;j4_�^;f�^?]�ceW�dZ�lWAnlWTQZY\fZWTn�dg^;f!¦ � W
YPQ¥Ä1]l^.�#]'Y\d�YPQ¥WTm;Qgs�dg^dgf!m;]�Q!bPm>dgW
dZ��m>d�dg^;f«¦ � W
ce^?tutym;]�noYP])dg^um�c � f!fZWT]Ld�m;]�n}dZ�lW�t�^;dg^;fXnl^:WTQ�dZ�lWAfZWTQgdRN® _�ce^ � f«QgW°U�l µDce^?tyt � dZm>dg^;fÃ¶�tym;c!��Y�]lWTQ�m>f!W;j�m>drb\WTm;QgdrYP]�bPm>f![;W°QZY\ÌRWTQTjCWe´1�KWT]�QZY\p;W;j�]l^;d���m>fZdZYPc � bPm>f«b\sWR©ucRY\WT])dRj���mTp;W�fZWTb�m>dZY\p;WTb\si��YP[?�itym;YP])dgWT]�m;]�ceWrfZWT¦ � Y\fZWTtyWT]LdZQ�£KWTcRm � QgWr^;_�dZ�lW�QZbPYPn�Y�]l[�£�f � Q!��Â�ce^?tyt � dZm>dg^;fYP])dgWRfZ_Dm;ceW;j���fZ^.p:Y�nlW�WT]Lp1Y\fZ^?]4t�WT]LdZm;b��4fZ^;£4b\WTtyQ7£KWTcRm � QZW�^;_¥QZ�4m>fZÄ1YP]l[}m;]�n cRm>fZ£K^?] n � QgdAm;]�n m>fZWyWT])p1Y\fZ^?]1§t�WT])dZm;bPb\s¸QgWT]�QZYPdZY\p;W;N�¡���WoYP]�n � cedZYP^?]·t�^;dg^;f°YPQuQZYPt��4bPWRfym;]�n±t�^;fZWif � [;[;WTn�N ý ])dZYPb�_Dm;Y\f!b\sEfZWTceWT])dZb\s¸dZ�lWYP]�n � cedZY\^?]yt�^;dg^;f¥��m;Q@]l^;d�£KWRWT]°�#YPnlWTbPs � QZWTnuYP]°QgWRfZp;^�m>�4�4bPYPcRm>dZY\^?]4Q�£KWTcRm � QgWXY\d��¥m;QVdZ��^ � [?�LdVdg^�£KW#Ë;�4m>f!ndg^ ce^?])dgfZ^?bPË1N¸³�Q��@W}�#YPbPb@QZ�l^.�
jVYPdrnl^:WTQ�dZm>Ä;Wim¢bPYPdgdZb\W°We¤K^;fZdym;]�n¸WRp;WT]²Qg^?t�W'ce^?t�� � dZm>dZYP^?]·dg^ nl^¬dZ�lWce^?])dgfZ^?bPQ�f«Y\[?�LdRjl£ � d�dZ��YPQ�YPQ¥£KWTce^?tyY�]l[yYP]�cefZWTm;Q!YP]l[?b\sum�¤K^;f!n�m>£�b\W;NÌpoËÌ rW·~tbµ¶tb��w-��}�«�´ ��¦=tK·��Ç¢W�fZWRd � f!]idg^}dZ�lW�WTb\WTtyWT]LdZm>fZs»t�^1nlWTb{^;_�dZ��WrYP]4n � cedZY\^?]oty^;dg^;fTN � ]�^;f!n�YP]�m>f!s�p>m>f!YPm>£�b\WTQRj4f!WR_�WRfZf!WTnodg^}dZ�lWQgdZm>dg^;fTj�dZ�lW
tym;c«��YP]lW
YPQ#nlWTQZcef!Y\£KWTn�£:s°Ö � ´)§¨c � f!fZWT]Ld�f!WTbPm>dZY\^?]�QZ�4Y\�4Q7µDYP]'dZ�lW
n1§¨¦°fZWR_8WRfZWT]�ceW
_8f!m;t�W.¶«S6 × D è× D ê 7 æ

6 ç è éé ç ê 7 6 ì D èì D ê 7
�;�



0 20 40 60 80 100 120
50

100

150

200

250

300
Breakdown Torque

N
ew

to
n−

M
et

er
s

Drive Frequency, Hz

À Y\[ � fZWyOT�:S � nlWTm;bPYPÌRWTn'¡�^;f!¦ � W4l�m>�4m>£4YPbPYPd¨sNl � fZp;W;S ��WRfZ^°q1dZm>dg^;fm��WTQ!YPQgdZm;]�ceW6 ×"! è× ! ê 7 æ
6 ç è éé ç ê 7 6 ì#! èì ! ê 72�^;dgW�dZ�lW�tym;c!�4YP]lW�YPQ7Qgs1tyt�WRdgf!YPc}µ8dZ�lWRfZWyY�Q�]l^'QZm;b�Y\WT]�ces�¶«j{m;]�n¬QZYP]�ceWr�VWym>f!Wrf!WR_�WRfZf!WTn�dg^'dZ��W�QZdZm>dg^;fTjdZ�lW�QZdZm>dg^;f�m;]�n'f!^;dg^;f#QgWTb\_�§¨YP]�n � cedZm;]�ceWTQ�YP]�cRb � nlW7b\WTm>Ä�m>[;W�dgWRf!tyQRSç è
æ

é ñ ç è%$ç ê
æ

é ñ ç ê&$
¡���WAp;^?b\dZm>[;W�WT¦ � m>dZY\^?]�Q#m>fZW;S Þ D è

æ
? × D è? ù õ øV×'! è ñ ³ è ì D èÞ ! è

æ
? ×"! è? ù ñEøV× D è ñ ³ è ì�! è

�
æ

? × D ê? ù õ¢ø ÿ ×'! ê ñ ³ ê ì D ê
�

æ
? ×"! ê? ù ñ¸ø ÿ × D ê ñ ³ ê ì�! ê2�^;dgW�dZ�4m>d�£K^;dZ�of!^;dg^;fXm;]�n»QgdZm>dg^;fA��m<p;W»ÊgQg�KWRWTn�Ëup;^?b\dZm>[;WrdgWRf!tyQXQZYP]�ceW
dZ��WRsom>fZW�£K^;dZ�ifZ^;dZm>dZYP]l[°�#Y\dZ�fZWTQg�KWTced�dg^°dZ�lW�fZ^;dZm>dZYP]l[}ce^:^;f!n�YP]�m>dgWrQgs1QgdgWTt'N#¡���W�Qg�KWRWTno^;_�dZ��W�fZ^;dZm>dZYP]�[°ce^:^;f!n�YP]�m>dgWrQgs1QgdgWTt Y�Q#�Á�#Y\dZ�fZWTQg�KWTced�dg^°dZ�lW�QgdZm>dg^;fTN�Ç�YPdZ�ifZWTQZ��WTced�dg^°dZ��W�fZ^;dg^;f7dZ��m>dXQg�KWRWTn�Y�Q
j��#�lWRfZW��#t Y�Q�dZ�lW�fZ^;dg^;fAt�WTc!��m;]4YPcRm;bQg�KWRWTn�N 2#^;dgW�dZ�4m>dXdZ�4YPQ�m;]4m;b\s:Q!YPQ�n�^)WTQ7]l^;dXfZWT¦ � Y\fZW�dZ��m>d7dZ�lW�f!WR_�WRfZWT]4ceWr_8f!m;t�W�ce^:^;f!n�YP]�m>dgW�Qgs1QgdgWTt Qg�KWRWTn�H£KW
ce^?]�QgdZm;])dRN¡C^;f!¦ � W
YPQ�[?Y\p;WT]o£)s�S Ù ¡

æ
�� î�µ¾× D è ì�! è õ¿×"! è ì D è ¶

�;M



ÌpoÈá ªpx"µ Ää·.�1w-x.�z��´õ� ¦ätb·³XQ@mr­�f«Qgd@QZdgWR�}Y�]°nlWRp;WTbP^;�4YP]l[�m�QZYPt � bPm>dZY\^?]°t�^:n�WTbÅj:QZWRWXdZ�4m>d@dZ��W7Y�]Lp;WRf!Q!Y\^?]u^;_�dZ�lW7Ö � ´:§¨c � fZfZWT])d�fZWTb�m>dZY\^?]1§QZ��YP�}Y�Q�µ8�VW � QgWAdZ�lW�nl§�m�´1YPQ#QZYP]�ceW7dZ�lW�¦L§Vm�´lYPQ�YPQ�Y�nlWT]LdZY�cRm;b�¶«S
ì D è

æ
ç êç è ç ê õ é ò × D è õ éç è ç ê õ é ò × D êì D ê

æ
éç è ç ê õ é ò × D è õ ç èç è ç ê õ é ò × D ê2�^<�
j�Y\_C�@W�tym>Ä;W�dZ�lW
_8^?bPb\^<��YP]l[�nlWR­4]�Y\dZYP^?]�QAµ8dZ�lW�t�^;dZY\p>m>dZY\^?]'_8^;f�dZ��Y�Q�QZ�l^ � b�n°£:s}]l^<�Á£�W7^;£:p:YP^ � Q«¶«S[ D
æ

øCü ç è[_H D
æ

ø ü ç ê[ Ø�D
æ

øCü é[ 7D
æ

øCü A ç è õ é òç ê B
dZ�lW�c � fZfZWT])dZQ�£KWTce^?t�W;S

ì D è
æ

ø ü[ 7D × D è õ [ Ø�D[_H D ø ü[ 7D × D êì D ê
æ

[ ØED[_H D ø+ü[ 7D × D è õ [ D[ 7D øCü[_H D × D ê¡��lW
¦L§�m�´lYPQ�YPQ�dZ��W
QZm;t�W;N¡C^;f!¦ � W
tymTs}£KW;jl�#Y\dZ�odZ�lWTQgW
cRm;bPc � b�m>dZY\^?]�Q�_8^;f#c � fZf!WT]LdRjl��f«Y\dgdgWT]om;QRSÙv¡
æ
�� îrµ¾× D è ì ! è õ¿× ! è ì D è ¶ æ õ � � î øCü¨[ Ø�D[_H D [ 7D µ¨× D è × ! ê õ�× ! è × D ê ¶2�^;dgW�dZ��m>d7dZ�lW � Q � m;bC��fZ^;£�b\WTtyQ��#Y\dZ�>M�� �-
»OK�-��Q�p>m>f!YPm>£4bPWTQ��l^?b�n��lWRf!W;S#dZ�lW�_8^;fZWR[;^?YP]l[�We´:�4fZWTQZQZY\^?]»�¥m;Q��f!YPdgdgWT]¢m;QZQ � tyY�]l[°dZ��Wrp>m>f!YPm>£�b\WTQAm>fZW�We´1��fZWTQZQgWTn¢m;Qm©P������¦ � m;]LdZY\dZYPWTQRN � _ �Xh»q»Y�Q � QgWTn¬�@Wyt � QZdXf!WR�4bPm;ceW� ß ��£:s'�)(Ç®Y\dZ�'dZ�lWTQZW;j�dZ�lW�QZY�t � b�m>dZY\^?]}t�^:n�WTb�YPQ�¦ � Y\dgWAQgdgf!m;Y\[?�)dg_8^;fZ�@m>f«n�N�¡��lW
QZdZm>dgW�WT¦ � m>dZY\^?]�Q�m>f!W;S? × D è? ù æ

: D è ñ¸øV×'! è õ � è ì D è? ×"! è? ù æ
: ! è õ¢øV× D è õ � è ì�! è? × D ê? ù æ
ø ÿ × ! ê õ � ê ì D ê? ×"! ê? ù æ
õ�ø ÿ × D ê õ � è ì ! ê? ��û? ù æ
OÃ µËÙ®¡+ñ�Ù û ¶�#�lWRf!WAdZ�lWAfZ^;dg^;f#_8fZWT¦ � WT]�ces¢µDQZbPY\�'_8fZWT¦ � WT]�ces�¶@YPQRS

ø ÿ
æ
ø õ}î��¥û
�?�



À ^;fyQ!YPt��4b\W�QZYPt � bPm>dZY\^?]4Q�m;]�n¸ce^?]�QgdZm;])d�We´lcRY\dZm;Y\^?]E_�f!WT¦ � WT]4ces;j�dZ�lW}c!�l^?YPceW'^;_�ce^)^;f!n4YP]�m>dgW}Qgs:QZdgWTtyQ�YPQm>fZ£4YPdgf!m>fZs;j1Qg^��VWAcRm;]'c!��^)^?QgW
QZ^?t�WRdZ��YP]l[�ce^?])p;WT]�Y\WT])dRN À ^;f�We´lm;t��4b\W;j1�@WAtyY\[?�)d@c«�l^)^?QZWAdg^�­l´udZ�lW7ce^)^;f«n�Y¹§]�m>dgW�Qgs1QgdgWTt dg^�m�Qgs1]�c!��fZ^?]l^ � QZbPs'fZ^;dZm>dZYP]l[�_�f«m;t�W;j�QZ^�dZ�4m>dXQgdZm>dg^;fA_8fZWT¦ � WT]�ces'ø
æ
ø+ü.N � ]idZ��Y�Q�cRm;QgW;jK�@Wce^ � bPnu�4YPc!ÄrdZ��WXQgdZm>dg^;f¥p;^?b\dZm>[;WXdg^�bPY\W�^?]°^?]lW�m�´lYPQ�^;f@m;]l^;dZ��WRfTN�³Òce^?tyt�^?]�c!�l^?Y�ceWXYPQ : D

æ
��m;]�n : !

æ
: NÌpo+* ���z��w-}J�z·:´ ��¦=tK·� _��@W7m>f!WA[;^?YP]l[�dg^�d � f!]�dZ�lWAtym;c«��YP]lWAYP])dg^�mrQZWRfZp;^?t�^;dg^;fTj��@W7�#YPbPb��¥m;]Ld�dg^�£KW7m�£4Y\d¥t�^;fZWAQg^;�4��Y�QgdZYPcRm>dgWTnm>£K^ � d7^ � fAce^)^;f«n�YP]�m>dgW�Qgs1QgdgWTt'N � ]»[;WT]lWRf!m;b¾j�dZ�lW���f!YP]�cRYP�4b\W
^;_V­�WTbPn1§¾^;f!YPWT]LdgWTn¬ce^?])dgfZ^?baYPQ7t � c!�¢bPY\Ä;W�WTt � §bPm>dZYP]�['dZ�lWy_ � ]�cedZY\^?]¬^;_�moU�l µDce^?tut � dZm>dg^;fe¶
tym;c«��YP]lW;NuÇ¢Wu­�[ � f!W�^ � d
�#�lWRf!W�dZ�lWyÖ � ´¢YPQRj�dZ�lWT] YP]�½gWTcedc � fZf!WT]Ld�dg^uY�]LdgWRf!m;ced�t�^?Qgd#n�YPfZWTcedZb\su��Y\dZ�}dZ�lW
Ö � ´�N³XQ�mA­4f!Qgd�QgdgWR��j)]l^;dgW�dZ�4m>d�£KWTcRm � QgW�dZ��W�d¨�@^�QgdZm>dg^;f@Ö � ´�bPYP]�Ä�m>[;WTQ�m>f!W�dZ�lW#Q � tÉ^;_�m;Y\fg§¾[?m>�°m;]4nub\WTm>Ä>m>[;WÖ � ´Kj

× D è
æ

× Ø�T�D ñ ç è,$ ì D è×"! è
æ

×�Ø�T-!�ñ ç è%$ ì#! è
¡��4YPQ�t�WTm;]�Q�dZ�4m>d��VW�cRm;]'fZWe§¾��f!YPdgWAdg^;f!¦ � W�m;QRSÙ ¡

æ
� � îrµ¨× Ø�TED ì�! è õ¿×4Ø�T-!«ì D è ¶2�We´:dRj�]l^;dgW
dZ��m>d#dZ�lWAfZ^;dg^;f#Ö � ´�YPQTj�QZYPtyYPb�m>f!b\s;j:fZWTbPm>dgWTn'dg^um;YPfg§¾[?m>�oÖ � ´KS

× Ø�TED
æ

× D ê õ ç ê&$ ì D ê× Ø�T-!
æ

× ! ê õ ç ê.$ ì ! ê
¡C^;f!¦ � W
]l^<�Á£KWTce^?t�WTQRSÙ ¡

æ
� � îrµ¾× D ê ì ! è õ�× ! ê ì D è ¶+õ �� î ç ê.$ µ8ì D ê ì ! è õ¬ì ! ê ì D è ¶2�^<�
j�QZYP]�ceWAdZ�lW�fZ^;dg^;f�c � f!fZWT]LdZQ#ce^ � bPn}£KWA��f!Y\dgdgWT]'m;QTS

ì D ê
æ

× D êç ê õ éç ê ì D èì�! ê
æ

×'! êç ê õ éç ê ì�! è¡��4m>d�QgWTce^?]�nodgWRf«t cRm;]o£KWA��f!YPdgdgWT]'m;QRS
ì D ê ì#! è õ¢ì�! ê ì D è

æ
Oç ê µ¾× D ê ì�! è õ¿×"! ê ì D è ¶q:^�dZ�4m>d�dg^;f!¦ � W�YPQ�]l^.�
SÙ ¡

æ
� � îúX�O�õ ç ê&$ç ê Y µ¾× D ê ì#! è õ¿×'! ê ì D è ¶ æ � � î éç ê µ¾× D ê ì#! è õ¿×'! ê ì D è ¶

�;�



Ìpo+/ �Ex~tK·I¦p��º�}�x~tb��w-t8¦óª�w-}J�1w-tgÆ®«¥�Ç®��m>d#YPQ�n�^?]lW�YP]}­�WTb�n1§¾^;f!Y\WT])dgWTnoce^?])dgfZ^?b�YPQ�dg^yWTQgdZm>£4bPY�QZ�'myfZ^;dg^;f�Ö � ´}YP]om�Ä1]l^<��]'�K^?QZY\dZY\^?] µ � Q � m;bPb\s°dZ��YPQ�K^?QZY\dZY\^?]°YPQVdZ�lWAn1§�m�´lYPQV^;_{dZ�lW7dgf!m;]�QZ_�^;f!tum>dZY\^?]�¶am;]4n°dZ��WT]°� � dVm�c � fZf!WT]Ld@^?]�dZ�lW�^;f!dZ�l^;[;^?]�m;bKm�´1Y�Q7µ8���lWRfZWY\d��#Y�bPb�£�WAt�^?QZd�We¤�WTcedZYPp;W�YP]}��f!^:n � cRYP]l[rdg^;f!¦ � W.¶«N�¡���m>d#Y�QRj1�VW
��YPbPbKm>dgdgWTt���d�dg^�QgWRd
× D ê

æ
�@ü× ! ê

æ
�

¡���WT]'dg^;f!¦ � W
YPQ���f!^:n � ceWTn°£:s'm>���4b\s1YP]l[�¦ � m;nlf!m>d � f!We§¨m�´1YPQ�c � fZfZWT])dRSÙ ¡
æ
�� î éç ê � ü ì ! è¡���Wr�4fZ^:ceWTQ!QXY�QXm;b�t�^?Qgd7dZ��m>d
QZYPty�4b\W;NA¡��lWRfZW�m>fZW�m}_8WR�ÉnlWRdZm;YPbPQ7YP])p;^?b\p;WTn¢YP]»­�[ � f«YP]l[u^ � dX���lWRfZW�dZ�lW¦ � m;nlf!m>d � f!W
m�´1YPQ#YPQ�m;]�no�l^.�Ô��m>f!n}dg^�nlf!Y\p;W7dZ�lW�n�Y\fZWTced�m�´lYPQ
µDtym>[?]lWRdZYPÌTYP]l[)¶¥c � f!fZWT]LdRN2�^<�
j{Q � ���K^?QgW
�@WrcRm;]¢Q � cRceWRWTn¬YP]i� � dgdZYP]l[yÖ � ´o^?]»dZ�lW�f«Y\[?�Ld7m�´lYPQRjKQg^°dZ�4m>dA× ! ê

æ
�1jKdZ�lWT]�dZ�lW�d¨�@^fZ^;dg^;f�p;^?b\dZm>[;W�WT¦ � m>dZY\^?]�Q#m>fZW;S

�
æ

? × D ê? ù õ ø ÿ × ! ê ñ ³ ê ÷ D ê
�

æ
? ×'! ê? ù ñ¿ø ÿ × D ê ñ ³ ê ÷ ! ê2�^<�
j�QZYP]�ceWAdZ�lW�fZ^;dg^;f�c � f!fZWT]LdZQ#m>fZW;S

ì D ê
æ

× D êç ê õ éç ê ì D èì�! ê
æ

× ! êç ê õ éç ê ì�! è
¡���WAp;^?b\dZm>[;W�We´1��fZWTQ!QZY\^?]�Q¥£KWTce^?t�W;j�m;cRce^ � ]LdZY�]l[y_8^;f�dZ�lW
_Dm;ced#dZ��m>d#dZ�lWRfZW�YPQ#]l^�fZ^;dg^;f�¦ � m;nlf«m>d � fZW
m�´lYPQÖ � ´KS

�
æ

? × D ê? ù ñ ³ ê X × D êç ê õ éç ê ì D è&Y�
æ

ø ÿ × D ê õ'³ ê éç ê ì�! è2�^;dZYP]l[ydZ�4m>d�dZ�lWAfZ^;dg^;f�dZYPt�W
ce^?]�QgdZm;])d�Y�Q Ù ê
æ
ç ê³ ê�@W
­4]�n�S Ù ê ? × D ê? ù ñ±× D ê
æ

é ì D è
ø ÿ

æ
éÙ ê ì#! è× D ê

�;�



¡���Wr­4f!QgdX^;_�dZ�lWTQgW�dÑ�V^'We´1��fZWTQZQ!Y\^?]�Q7nlWTQZcef!YP£�WTQ�dZ�lW�£KWT��mTp1Y\^;f7^;_�dZ��W�n4Y\fZWTced�§¨m�´lYPQXÖ � ´KS�m;Q7^?]lW��@^ � bPndZ��YP]�Ä�j;Y\da��m;Qam7QZYPty�4b\W�­4f!Qgd�§¾^;f!nlWRf�fZWTb�m>dZY\^?]�QZ��YP���#YPdZ��n�YPfZWTced�§¨m�´1Y�QaQgdZm>dg^;f�c � fZf!WT]LdRN�¡��lW�QgWTce^?]�n�We´1��fZWTQ!QZY\^?]�j�#��Y�c!�ynlWTQ!cef!Y\£KWTQ�QZbPYP�ym;QVm�_ � ]4cedZY\^?]�^;_{¦ � m;nlf!m>d � f!W�m�´1YPQVc � fZfZWT])d�m;]�n°n�Y\fZWTcedVm�´1YPQ�Ö � ´Kj)m;ced � m;b�b\s�nlWTQZcef!Y\£KWTQ�l^.�H_8m;QZd�dg^yd � f!]odZ�lWAfZ^;dZm>dZYP]l[°ce^)^;f!n4YP]�m>dgW
Qgs1QgdgWTt dg^°�l^?bPn}Ö � ´�^?]'dZ�lW�n4Y\fZWTced�m�´lYPQRN2�^<�
j1mAfZWTm;b�tym;c!�4YP]lW#m>����bPYPcRm>dZY\^?]�YP])p;^?b\p;WTQ��4��m;QgW�c � f!fZWT]LdZQ�ì¨Ø?j)ì¨Ú�m;]�nyì¨Ûej)m;]�nydZ�lWTQgW�t � Qgd�£�W�n�WRf!Y\p;WTn_8fZ^?t dZ�lWAt�^:n�WTb�c � fZfZWT])dZQVì D è m;]�n�ì ! ÿ N�¡��4YPQVY�QVnl^?]�WX��Y\dZ��j:^;_Cce^ � f!QZW;j1m�tym>dZ��WTtym>dZYPcRm;bK^;�KWRf!m>dZY\^?]��#��Y�c!�� QgWTQ�m¬dgf«m;]�Qg_8^;f!tym>dZY\^?]·m;]l[?bPWoðlN¿³X]�n¸dZ��m>dym;]l[?bPW}Y�Q�nlWRf!Y\p;WTn¸_8fZ^?t dZ�lW}fZ^;dg^;futyWTc!��m;]�Y�cRm;b�Qg�KWRWTn·m;]�nce^?t�� � dgWTnoQZbPY\��S ð
æ
; µïî4ø�ûEñ¸ø ÿ ¶ ? ù

³E[;WT]lWRf!m;b�b\s7[;^)^1n�Qgdgf«m>dgWR[;sAdg^�tym>Ä;WVdZ��YPQ{Qg^;f!d�^;_lQgs1QgdgWTtH�@^;fZÄ
YPQ�dg^Xt�WTm;Q � f!W�dZ�lW�dZ�lf!WRW��4��m;QgWVc � fZfZWT])dZQm;]�n�nlWRf!Y\p;W�dZ��WVn�Y\f!WTced�§�m;]�n�¦ � m;n�f!m>d � fZWe§¨m�´lYPQ{c � f!fZWT]LdZQC_8fZ^?tHdZ�lWTtoN+³¸[;^:^:n�WTQgdZYPtym>dgWV^;_�n�Y\fZWTced�§¨m�´lYPQ�Ö � ´
YPQtym;nlW�£)s�f � ]�]�YP]�[7n4Y\fZWTced�§¨m�´lYPQ�Ö � ´�dZ��fZ^ � [?�um�­�f!Qgd�§¾^;f«nlWRf�­4bPdgWRfTNa¡��lW�dgf!Y�cZÄ:s�^;��WRf«m>dZY\^?]uYP])p;^?b\p;WTQ@n�Y\p1YPn�YP]�[¦ � m;nlf!m>d � f!W�m�´1Y�Q�c � f!fZWT]Ld�£)son4Y\fZWTced#m�´lYPQ�Ö � ´'dg^u[;WRdAQZbPYP�{jl£ � d�dZ�4YPQ#YPQ�]l^<��WTm;QZYPbPsonl^?]lW�] � t�WRf«YPcRm;bPb\s¬µDm;Qm>fZWrdZ�lW�dgf«Y\[;^?]l^?t�WRdgf!Y�c
^;�KWRf!m>dZY\^?]�Q�fZWT¦ � Y\fZWTno_�^;fXdZ�lW�f!^;dZm>dZYP]l[}ce^)^;f!n4YP]�m>dgW�QZs:QgdgWTt dgf!m;]�QZ_�^;f!tum>dZY\^?]�¶«N#³X]WTbPt�WT])dZm>fZs�£4b\^1cZÄ}n�YPm>[;f!m;t ^;_�moµ8�K^?QZQZ£4b\s�¶���bPm � QZY\£�b\WXQ!c!�lWTt�W�_�^;f�dZ�4YPQ�YPQ�QZ��^<�#]'YP] À Y\[ � fZWyOTM:N

Motor
Loadic

ib

ia

Amp
o

o

o

T-1

T

iq
*

id
*

ic
*

ib
*

ia
*

M
STa1+

M
TR

N÷÷D

N

D

Σ

ωm

ωS

∫

θ

θ

λdR

À YP[ � fZWyOTM:S À Y\WTb�n ® f!Y\WT])dgWTn£l@^?])dgfZ^?bPb\WRf
� ]�dZ��YPQV�4YPced � fZW��VW7QgdZm>fZd¥�#YPdZ�°ce^?tytum;]�nlWTn°p�m;b � WTQV^;_Cn�Y\fZWTced�§am;]�n�¦ � m;n�f!m>d � fZWe§am�´1Y�Q@c � fZfZWT])dZQRj:ce^;f!fZWe§Qg�K^?]�n�Y�]l[�dg^uÖ � ´im;]�nodg^;f!¦ � W;j�fZWTQg�KWTcedZY\p;WTb\s;N�¡��lWTQgWrm>fZW�dgf!m;]4QZbPm>dgWTn�£)som°fZ^;dZm>dZYP]l[�ce^)^;f«n�YP]�m>dgW�dgf!m;]�Qg_8^;fg§tym>dZY\^?]�YP])dg^Ace^?tytym;]�n�WTn�����m;QgW¥c � fZfZWT])dZQRN�¡���m>d+dgf!m;]�Qg_8^;f!tym>dZY\^?]'µDQZY�t��4b\s7dZ�lW�YP])p;WRf!QgWï¢�m>fZÄK@ Q�dgf«m;]�Qg_8^;f!t°¶

ö?�



� QgWTQ
dZ�lWym;]l[?b\Wy¦¬nlWRf!YPp;WTn¢m;QA�4m>fZdA^;_¥dZ�lWyQZc«�lWTt�W;N � ] Qg^?tyWiµDc!�lWTm>��¶
YPt��4bPWTt�WT]LdZm>dZYP^?]�Q7^;_VdZ�4YPQAQZc!��WTt�WdZ�lW7ce^?tytym;]�n�WTn�c � fZfZWT])dZQ@m>f!W � QgWTnuf«m>dZ�lWRf¥dZ��m;]�dZ�lWAt�WTm;Q � fZWTn�c � fZf!WT]LdZQ@dg^�WTQgdZm>£4bPY�QZ�udZ��W�Ö � ´um;]�n}QZbPY\�{NÇ¢Wu�4mTp;WyQZ�l^.�#]¬dZ�lWyce^?tytum;]�nlWTn¢c � fZf!WT]LdZQ7ì eØ j�WRdZc>N�m;QAYP]l� � dZQXdg^om;]ÒÊg³Xt��4bPYP­�WRf!Ë1N�¡��4YPQ�tuY\[?�LdA£KWYPt���b\WTt�WT])dgWTn�m;Q�mW¢�Ç®h c � fZfZWT])d�§¨Qg^ � f«ceW;jl_�^;f�We´lm;t��4b\W;jlm;]�n'mrdZY\[?�)d�b\^:^;�'�lWRfZW7fZWTQ � bPdZQ@Y�]�mrf!m>dZ��WRf���Y\[?��KWRfZ_8^;f!tym;]�ceW
QgWRf!p;^uQgs1QgdgWTt'N c�c�cdEd³ _ e&e$e�e� _

ffff ; � Ø %
ffff ; � Ø!û
ffff ; � Ø0�
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ffff ; � Ø�T

ggg�hh ) i � >ÿ >
ffff ; � ò ÿ %
ggg�hh ) i �10ÿ 0
ffff ; � ò ÿ û
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ffff ; � ò ÿ �
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ffff ; � ò ÿ �
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ffff ; � ò ÿ
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ggg~hh ) i65 2ÿ 2
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ffff ; � ò Û-�
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