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� pu^}�mfhg � ^m` y ^mgu�a^ f��ubkpu`_^a^�bk^m�epugufh��f y Y\^m[a��bkpu^���gjbk^a`_gu^mba�
��Y\`_^a��^a[][�dsgul��\f�� d�b]Y\fhgZb]^a�epug!fh�\f y Y\^a[ªY�[�a`_^ d�b]Y\g y g!^���fsiui�fs`_bkt!guY�b]Y\^a[���fh`�z�f��uY\��^}lu^ � Y\�a^m[a� ��f
�uY\��^ �\f�� d�b]Y\fhg�x��vds[_^al [_^a` � Y��a^m[¨d�`]^ ^az�^a` y Y\g yds[�fhg!^'fs��b]pu^'[_b]tul!�Nb]fhiuY��a[�Y\gNb]pu^ z>f
�uY\��^>�mfhz>z#tuguY\�ad�bkY�fhg�ds`_^ d!��� ds[_Y\� d��\���s��bkp!^m��tu[_^���fsb]p
bkp!^�Y�g!��fh`_z d�b]Y\fhg�fs�¨z>f��!Y\�\^�tuguY�b�� [��������
i!p���[_Y\� d��$i�fh[_Y�b]Y\fhg*����puY\�epP� dsg��.^�f��!bed�Y\gu^ml �j�Pqrw ~
��q
�\f
�vds�ªw�fs[]Y�b]Y\fhg!Y\g y ~���[_b]^az!��dsgul�b]pu^#Y�g!��fh`_z d�b]Y\fhg �mfhgjbedsY�gu^al Y�g d�tu[]^m`Ziu`]f��v�\^rbkf'd�gu["�¨^a`�b]fpuY�[�gu^a^mlu[ d�b�bkpvd�b�z�fhz�^agjb ����dsgj��Y\g � ^m[_bkz�^agjb][>pvd � ^#�.^a^mg&z>dslu^'Y�g�b]pu^'�v^a��l�fs��g!^mb��¨fh`%$�[Y\gM`]^m[]fht!`]�a^ ds�\��f	�ad�bkY�fhg*��z d�Y\gu����Y�g&��Y�`]^a��^a[_[��mfhz>z#tuguY\�ad�bkY�fhg�gu^mb��¨fh`"$�[m�('�^m�a^agjb]���h�)��Y�`]^a��^a[_[
�afsz>z t!guY\�ad�bkY�fhg'pvds[�z�f � ^al ��`]fhz � fhY\�m^�[_^a` � Y��a^rbkf�lvd�bkd�[_^a` � Y��a^m[a�+*�Y�`]^a��^a[_[�i!`]fsb]f	�mfh�¡z d,$s^a[�Y�bi.fh[][_Y-�u��^r��fs`��mfhz�z>fhg!��� t![]^al�lu^ � Y\�m^a[�[]tu�ep d�[��m^a��� i!pufhgu^m[a��w¨|}[�dsgul�w X/.�[0��w ^a`_[]fhgvd���XZY y Y�bkds�
.�[_[]Y�[_bed�g�b][1��bkfrd��a�a^m[][¨dsgul�bkf
z>dsgvd y ^ Y\g	��fh`]z>d�bkY�fhg d�g��2��pu^m`]^�dsgul�dsgj��bkY�z>^��3��g�dsluluY�bkY�fhg*��b]pu^a`_^ds`_^'d��\f�b#fs��f�bkpu^m` f��54_^m�mbk[m��bkpvd�b�z d,$s^ iuds`_b�f���d�ivds`cbkY\�mtu��d�`�[_^mb �B�vfh`�Y\g![_bed�gu�a^��$� ds`_[���bkd76	Y\[a�
dsz8�!tu��dsg!�a^a[m� i.fh�\Y��a^'� d�`a�}b]`]tu�1$�[1� ��ds^a`_fhiu�\dsgu^s�¨^mb]�s��XZtu^'bkfPbkpvd�b �}Y�b���^m�afhz�^a[�gu^a�m^a[_[kds`c��bkp!^
$�guf����\^ml y ^9��pu^m`]^�b]pu^m��ds`_^ iupj��[]Y\�ads�\�����\f�� d�b]^al�dsgul z�fh[_b>fs�
bkp!^az ��Y\�\��guf�b!�.^ [_bkd�bkY��s�:�ut	b�afsgu[_bkdsgjbk��� z>f � Y\g y �;� puY\[�[_puY�� b b]f�b]pu^rz>f
�uY\��^<�¨fh`]��l i!`]^a[_^agjbk[�gu^=�,ds[]i.^a� bk[ bkf�b]pu^riu`]f��!�\^az fs�
`]^m[]fht!`]�a^>ds���\f�� d�b]Y\fhg*�0� pu^ d�Y\zTf��¨b]puY\[)�¨fh`%$ Y�[Zbkf z>f�lu^a��dsg d�iuiu�\Y�� d�b]Y\fhg f��}z�f��uY��\^ ��f	�ad�bkY�fhg	x
�vds[_^al []^m` � Y\�m^rbkd
$�Y\g y Y�gjbkf�ds�m�afhtugjb�bkp!^�d � dsY���d
�u��^�Y�g!��`kd�[_bk`_tu�mb]tu`]^
f���d0��Y�`]^a��^a[_[ �afhz�z tuguY�� d�b]Y\fhggu^ b��}fh`"$��>� pu^�iu`]f��a^m[][�t!gulu^a`�[_b]tul!� Y�[�l!^ � ^m�\fhi!Y\g y d�z�fh`_^
^�?��aY�^agjbZ[cbk`kd�bk^ y � ��fh` bk`]dsgu[]i.fh`cbkY\g ytu[_^a`][ f�� bkd76	Y�[_^a` � Y��a^Z��`]fsznfsgu^Z�\f�� d�bkY\fsg>bkf dsgufsb]pu^a`m�@� pu^
[_b]`kd�b]^ y � ^=6	iu�\fs`]^al'Y�g iu`]ds�mb]Y\�a^�bk^ag!lu[bkf���^¨^aY�b]pu^a`��a^mg�b]`kds��Y-Am^al�ds[�Y\g�bkpu^ �ads[]^}fs�vluY�[]ivd�b]�epu^a`_[$fh` [_bed�bkY\�}ds[�Y�g�b]pu^ � d�[]^ fs�u�afhtu`_Y\^m`�[]^m` � Y\�m^bk`_tu�1$�[�b]pvd�b�pvd � ^ i!`]^ x�ds[][_Y y g!^al i!Y\�1$hx�tui![#dsg!l lu^m�\Y � ^a`_Y\^a[rY�gL�m^a`_bkdsY\g y ^af y `kdsi!puY\��`]^ y Y\fsgu[a�B� pu^Y\z�iu��^az�^agjbk^ml�iu`_fsbkfsb���i.^#tu[_^a[rd�gu^�� [_b]`kd�b]^ y � bkf ds�\��f	�ad�bk^�d>[_i�^m�aY��v�#bed
6!Yªbkf fhgu^������C��g�bkpuY�[� d�[]^�b]pu^�ds[][_Y y guz�^agjb�ds� y fh`]Y�bkpuznY\[�[_Y\z�Y\��d�`a�	b]f�b]pufh[_^#tu[_^al�Y�g�i!`]f��u��^az�[�[_bkt!luY\^ml�Y\g bkp!^#ds`_^ d�fs�
gu^ b��}fh`"$�fsi!bkY�z>YDA d�b]Y\fhg*�C� pu^}iu`_fhi.fh[]^ml [_b]`kd�b]^ y ��pu^m`]^}Y�[E�vds[]^ml fhg�bkpu^ ���&�mfhz>z#tuguY\�ad�bkY�fhgF��Y�b]pbkp!^¨bed
6!Y � Y�d�d�[_^a` � ^a`m����puY\�ep�i�^m`_��fh`_z>[E��pufh��^}d�[][]Y y guz�^agjb�iu`]f��a^m[][]Y�g y t![]Y\g y �\f�� d�bkY\fsg
lvd�bed	�3� puY�[iu`_fsbkfsb���i.^�ds���\f���[a��bkpu`_fht y p�[]Y\z#tu��d�b]Y\fhg���b]f �afsz>ivd�`]^�b]pu^#�mtu`]`_^agjbk����t![]^alB��tu^mtu^ x�b��	i.^�[_b]`kd�b]^ y �
��Y�b]p�b]pu^}gu^=��[]fh��t!bkY�fhg�iu`]fhi.fh[]ds���HG�t!z>^m`]Y\�ads��`]^m[]tu��bk[�[_puf���bkpu^I��^mgu^m�!bk[�f���ds�\��f	�ad�bkY�fhg
iu`_f	�m^alutu`_^
bkf>ds[_[]Y y g bkd76	Y\[ bkf ����[�dsg!l b]f>fhi	bkY\z�Y-Am^�bkp!^�l!Y\[_bkdsgu�m^rb]`kd � ^m�\^ml dsgul bk`]d � ^a�¡b]Y\z�^
Y���dsiuiu��Y\^al Y�gd�`]^ads��x�bkY\z�^��mfhgjbk^J6	ba�
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. �afsg � ^a` y
	^agu�mY�d�lu^�b]` 	^m[}bk^m�agufh��f y Y\ds[a��d8��gjbk^m`]gu^ b �u�mfhz tuguY�� d����
dsf [_^az �vf�^�[_Y\[_b]^az>ds[ lu^��\f�� d�x
�\YDA d����
dsf�^a[_b
�d �a`_Y�dsgul!f#guf � ds[ fhi.fh`cbktuguY�lvdslu^m[¨iuds`kd#fs[}tu[_t��ds`]Y�fh[}l!^ZluY\[_i�fs[]Y�b]Y � fh[¨z��f � ^aY\[m��~	^m` � Y���mfh[
�vds[_^ dsl!fh[�gud���f	�ads�\YDA d����
dsf�lu^rtuguY�lvdslu^m[�z��f � ^mY\[ ������[1� ^a[cb�
dsf�^az�^a` y Y\g!luf>�mfhz�f�t!z lufh[ b��fhi!Y\�afs[
lu^ ^m[_bkt!luf
gvd��ds`_^ dZlu^ �mfhz tuguY�� d����
dsfZz��f � ^m���3� ds[]Y�� dsz�^agjb]^ ^a[_[]^a[�[_^a` � Y���afh[$t!b]Y\��Y-A d�z¢dZY\g!��fs`]z>d����
dsflvd�i�fh[_Y����
dsf����� []Y�� d
luf#l!Y\[]i.fh[_Y�bkY � frz��f � ^m����f��!b]Y\lvd�d�bk`]d � �^m[}luf#qrw¨~#��q
�\f��uds�vw�fs[]Y�b]Y\fhg!Y\g y ~���[_b]^az!�i.fh`�^J6!^mz>i!�\fu�*^mzW�mfhg74_tugjb]f'�afhzWd Y\g!��fs`]z>d����
dsf�luf'i.^a`c�v��luf't![]t��ds`_Y\f l!^ ��fh`]z>d d d�bk^ag!lu^a`rdsfs[
Y\gjb]^a`]^m[][_^a[ l!fPt![]t��ds`_Y\fBgvds��tu^m�\^ z�fhz>^mgjbkfu� � 	^mz []Y\l!f y `kdsgul!^ fs[�Y�g � ^a[cbkY�z>^mg�b]fh[�lu^ i�^m[]��tuY�[kdgvd��ds`]^ad lu^�`]^mlu^a[�^az ds��f	�ad����
d�f l!^>`_^a�at!`][]fs[a��iu`_Y\gu�mY\ivd��\z�^agjbk^�^mz `]^al!^a[#l!^>�mfhz tuguY�� d����
dsf []^az
�vfu� '�^a�m^agjbk^mz>^mgjbk^s�.d �mfhz>z#tuguY\�ad����
d�f []^mz �vf b 	^az@i.fh[_[]Y-�!Y\�\Y�bedsl!f#ds���^aznlufh[ [_^a` � Y���afh[ lu^ � f�As�vfs[[]^m` � Y���mfh[�lu^�lvdslufh[m��w�`_fsbkf��afs�\fh[
[_^azT�vf bkfs`]gvdszTi�fh[_[��� � ^a�$iuds`kd fh[
luY�[]i.fh[]Y�bkY � fh[
tu[]dslufh[�d�bktuds��xz�^agjbk^���bkdsY\[ �mfhz�f�b]^a��^m��fhgu^m[��a^a��tu��d�`]^a[m��w |}[�^�w�.�XZ[8��w�^m`][]fsgvds� XZY y Y�beds� .�[_[]Y�[_bed�g�b][1��ds�a^m[][]ds`]^mz^ y ^a`_^agu�mY�ds`_^azGdrY\g!��fs`]z>d����
dsf
^mzG��tvds�\��tu^m`¨��t y ds`$^�dr��tuds�\��tu^m`¨z�fhz�^agjbkfu��.����^az7luY�[][_fu��^=6	Y\[cbk^az
� ds`]Y�fhtu[
fht	bk`]fs[�f
�54_^mb]fh[a� ��tu^���d,Aa^azTivds`_b]^�lu^>t!z:�afhg
4_tugjbkf ivds`_b]Y\�mtu��ds`m��w�fh`r^J6!^mz>i!�\fu�ª� d�`]`]fs[
��bkd76	Y\[m�vdsz8�ut!� 	dsgu�mY�ds[m�	�ads`]`_fh[ lu^
i.fh�\Y��aY\d!��� dsz�Y\gup�
fh^a[ �}d � Y�
fh^a[m�u^mb]�s� XZ^ � Y�luf��d Y\[_[]fu�!b]fh`]gud�x�[_^
gu^a� x^a[_[kds`_Y\f'�mfhgupu^m�a^a`rfhg!lu^�^a��^a[
^a[cb�
dsf ��f	�ads�\YDA dslufs[��v[_Y\�adsz>^mgjbk^s�*bkds����tu^�z#tuY�b]fh[Zlu^m�\^a[
g�
dsf'^a[cbeds`�
dsf
^a[cb��d�b]Y\�mfh[a� z d�[�z>f � ^mgulufP�afhg![_bed�g�b]^az�^agjbk^��� $[_[]^ lu^a[_�\f�� dsz�^agjbkfBivd�`kd fB�afhgjbk^J6�bkf z��f � ^a��dsi	x`]^m[]^mg�bkd g!f � fh[�ds[]i.^a� bkfh[rivd�`kd f iu`]f
�u�\^mz d l!^�ds�\f�� d����
dsf lu^�`_^a�at!`][]fs[a�! $[_b]^�bk`kd,�vds�\p!f iu`]^ bk^mgulu^z�f	lu^m��ds`¨tuz>d�d�iu�\Y�� d����
dsf lu^r[]^m` � Y���mfh[/�vds[_^ dsluf�gvd��\f�� d��\Y-Aad����
d�fu�	��^ � dsgul!f�^az �mfhgjbed�d�Y�g!��`kd�^a[_b]`]t	x
bkt!`kd�l!^}�afsz tuguY�� d����
dsf�[_^az,�vf�l!Y\[]i.fhg"�� � ^m����#�iu`]f��a^m[][_f
^az,^a[cbktuluf$�^¨lu^m[]^mg � fh� � ^a`$tuz>d�^m[_b]`kd�b%�^ y Y\dz>dsY\[�^m�u�a�aY�^agjbk^�ivds`kdrbk`]dsgu[]i.fh[cbeds`¨tu[]t��d�`]Y\fs[¨lu^�[]^m` � Y���mf lu^�bkd76	Y�l!^�tuz>d���f	�ads�\YDA d����
dsf
ivds`]d�fht!b]`kd!�
.¢^a[cbk`]d�b%�^ y Y�d�^az@tu[]f�bk^mgulu^�d�[]^a`��m^agjbk`]ds�\YDA dslvd	�!�afsz>f�guf�� d�[]f�luf�lu^a[_ivds�epvdsgjb]^s��^r^a[_b
�d�bkY�� d!�!guf
� d�[]f#l!fh[ � ^��� �atu��fh[ luf�[_^a` � Y���af�lu^��afh`_`]^aY�f���tu^�b 	^mz �utu[_� d�^�^agjb]`]^ y d�iu`&�^ x�^m[_bkd
��^m�\^m�aY\luds[�^azG�a^m`_bkds[
`]^ y Y'
fs^a[ y ^af y `
�d��v�ads[a��# iu`]f�b��fsb]Y\i.f Y�z>i!�\^az�^agjbkdsluf tu[kd�t!z d guf � d ^a[cbk`kd�b%�^ y Y�d�iuds`kd d��\f�� ds`rtuzbed
6!Y�^a[_i�^m�aY��u�af�d tuz>d �Z�L� G�^m[_bk^r�ads[]f�f�ds� y fh`_Y�bkz�frlu^rds��f	�ad����
dsf(�^Z[]Y�z>Y���ds` ds��tu^m�\^m[ tu[kdsl!fh[ ^aziu`_f��u�\^mz d�[�^a[cbktuludslufh[$gvd��d�`]^ d�lu^ fsbkY�z>YDA d����
dsf�^az `]^al!^a[a�3.�^a[cbk`kd�b%�^ y Y�dZiu`_fhi�fs[_bed�ds��tuY)�^+�uds[]^adslvdgvd
�afsz tuguY�� d����
dsfrlvdr�Z� �afhzVfrbkd76	Y � Y�dZtuz7[_^a` � Y�lufh`m�jf���tvd��v`]^ d��\Y-Aad�bkf�luf
friu`]f��a^m[][]dsz>^mgjbkf�lu^ds��f	�ad����
dsf�tu[kd�guluf�lvdsl!fh[ lu^Z��f	�ads�\YDA d����
dsfu�� $[][]^
i!`]fsb
�fsbkY�i�f�i�^m`]z�Y�bk^��!d�bk`kd � �^a[ l!^Z[]Y�z tu��d*���
dsfu���mfhz�xivds`]ds` d�^a[cbk`]d�b%�^ y Y�d luf�b]Y\i.f �v��d tu[]dslvd�d�b]tvds�\z�^agjb]^Z�afhz@d�guf � d�[_fh�\t+���
dsf�iu`_fhi�fs[_bed	� '�^m[]tu��bedslufs[g�tuz,�^a`]Y��afh[ z�fh[cbk`kd�z@fh[:�.^agu^ �v�aY�fh[�luf�iu`]f��a^mluY\z�^agjb]f�l!^rds�\f�� d����
dsf�ivds`]d�d�bk`_Y-�ut!Y\`}bkd76	Y\[�ds[�����[
^�ivds`]d f�bkY\z�Y-Aads`�d l!Y\[_b 	dsgu�mY�d i.^a`]�mfh`]`_Y\lvd'^�f'bk^mz>i.f lu^ � Y�d y ^mzT[_^>d�iu�\Y�� dsluf ^az:tuzT�afhgjbk^J6�bkf
lu^
bk^mz>i.f�`]^ads���
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��Y\`_[_b�fs�$d��\�����I�}fht!�\l���Y-$�^�b]f�b]pvdsg $ XZ`a��q
^a`]ds�\l!f!'�f��u[_fhg*��z#��dsl � Y\[_fh` ��fh`�puY\[�[]Y�gu�a^m`]^ d�gul�afsgu[_bkdsgjb y tuY\lvd�gu�a^��vpu^a��i�d�gul�[_tuiui.fh`_b�lut!`]Y\g y b]pu^r^agjbkY�`]^riu`_f	�m^a[][�fs� bkp!Y\[�iu`]f
4_^a�mba�~	^a�mfhgul*�C�>�}fht!�\l ��Y-$s^�bkf�bed
$�^#bkpuY�[�fhi!i�fh`cbktug!Y�b�� bkf�bkpvdsg $�z#� z�fsbkp!^a`Zd�gul []Y�[_b]^a`���fs`�b]pu^aY�`
[]t!iui�fs`_b�b]pu`]fht y pufht!b�z#��^alut!� d�b]Y\fhg*�hdsgul z#����`]Y�^agul![���fh` bkpu^mY\`�[_tuiui.fh`_b�lutu`]Y�g y z��#luY�[][_^a`_bkd�bkY�fhg*�
� puY\`_l*�H�<�¨fhtu�\lP�\YD$s^�bkpudsg $ z#� �mfhz�z>Y�b]bk^m^ z�^az8�.^a`_[a��XZ`a��.�gjb 	fhg!Y\f	�¡fhtu`]^mY\`_fu� XZ`a� |}��dst	xluY�fhgufh`�|}f�^a��puf d�gul XZ`m�}�v^a`_gvdsgul!f'��fh`_^aY�`kd!�u��fh` b]pu^aY�` tu[]^ ��tu��d�gul � ds��tvd
�u��^
�afhz�z>^mgjbk[�fhg bkpuY�[iu`_f74_^a� b �
~	Y\g!�a^a`_^ bkpvd�g $�[ ds�\��fs�rbkpu^ b]^ ds�ep!Y\g y [cbed�
 d�b bkp!^BXZ^aivds`cbkz�^agjb'fs�#|}fhz�iut!b]^a` ~��aY\^mgu�a^Bd�b����� q��
��Y\guds�\���h�5�I�¨fhtu�\l ��Y-$s^Zb]f�b]pvdsg $��s^a[]t![Z|}pu`_Y\[cb ��
�^rY�[ bkpu^r�\Y � Y\g y [_fhtu`]�m^rfs��z��'�\Y���^s�

Y
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� 
�d �+%!%��
� ~5�¨^,# #��
� q
`kd!% %��	�  ~ ' % %��� 
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� [Zi�fs[]Y�b]Y\fhg�Y\g `_^a�\d�bkY�fhg b]fdsg�fh`_Y y Y�g fh`�l!^a[_b]Y\gvd�bkY\fsg Y�b;��Y��\��gufsb$i!`]f � Y\lu^ luY�[]ivd�bk�epu^m`][@��Y�b]p�Y\g!��fh`_z d�bkY\fsg#d
�.fht!b�bkpu^ [cbed�b]tu[$fs�d �u^a^mb¨fs� � ^apuY��a��^a[a�;G�f��r� ��Y�bkp�bkpu^�dsl � dsgu�m^a[¨Y\g ��Y\`]^m�\^m[][ �afhz�z tuguY�� d�b]Y\fhg�b]^a�epugufs�\f y Y�^a[�� *Nds� # #��dsgul �H� ~ � w�� � % � � � X
d � % � � � � � % � ����Y�b�Y\[�i.fh[][_Y-�u��^�b]f�bk`]ds�1$ d�g��Bb���i.^ fs� � ^mpuY\�m�\^>fh`�z�f��uY��\^f��54_^m�mba�'�vfh`rY\gu[cbedsgu�m^s� bkpu^�tu[kd y ^>f�� [kd�bk^a���\Y�bk^a[Zb]f�b]`kds�1$Bdsg!l luY�[]ivd�b]�ep `]dsluY\f'bkd76	Y\[a�ª��ds�mY\�\Y�bed�b]^a[�vgul!Y\g y d�gul��\f�� d�bkY\g y d � d�� dsgjb bkd76	Y�g!^ ds`_^a[_b'd z>f
�uY\��^'tu[]^m`�����������tuY��1$�����d�gul ds�m�atu`]d�bk^m���h�
�.^a[]Y�lu^a[�ds��^a`cbkY\g y bkpu^rlu`_Y � ^m` bkf ��pu^a`_^�b]pu^rivds[_[]^ag y ^a`�Y\[>�}dsY�b]Y\g y �
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� puY\[�ds[_[]Y y guz�^agjb�iu`]f��!�\^az3� dsg iu`]^m[]^mg�b>luY 
�^m`]^agjb���fh`_z>[m�&�v`_fhz<b]pu^���� � Y�^���i.fhY\gjb ��bkp!^ds[_[]Y y guz>^mgjb�i!`]f��a^a[_[���f	f
$�[Zb]f#�.^ � ^m`_�P[]Y�z>iu��^ []Y�gu�a^�bkp!^��.^a[cb d�[][]Y y guz�^agjb�Y\[Zb]pu^>g!^ ds`_^a[_b�bed
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��g � ^a[cbkY y d�bkY�g y b]pu^ iu`_f��u�\^mz fs��bkp!^#bed76	Y �afhz�ivdsgj� � Y\^���i.fhY�g�bZdsgul�bkd
$�Y\g y Y\gjbkf ds�a�mfhtugjbZbkp!^b��¨f'iu`]^ � Y�fhtu[Zz�^mb]`]Y��a[0��[]p!fh`_b]^a[_b
b]Y\z�^#d�gul luY�[_bed�gu�a^�� �*d�gufsbkp!^a`ZluY�z>^mgu[]Y�fhg�f��$bkpu^�iu`]f��!�\^azWdsi	x
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� puY\[�pvdsi!i�^mgu[B�.^a�adstu[_^ b]pu^���f	�ad�bkY�fhg�Y\g	��fh`]z>d�bkY�fhgNY�[�dPl!��gvd�z>Y��'lvd�bed	� ��g bkpuY�[�� ds[_^�bkp!^
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b]pu^ �¨fh`"$���fjdsl�dsz>fsg y bkpu^rbed76	Y�[�v^m^mb �)� p!^ luY\[]dsl � dsgjbed y ^ ��Y�bkp bkp!Y\[���fjdsl#�vds��d�gu�aY�g y Y�[�bkpud�b��¨fhtu��l ��^#[]^a��lufhz y tvd�`kdsgjbk^m^al bkp!^

�.^a[_b
ds�\��f	�ad�bkY�fhg*� #
g!^ []fh��t!bkY�fhg9�¨fhtu��l ��^�bkf'lu^ �vgu^�d iu`_Y\fh`_Y�b�� i.fh�\Y��m�'bkf b]pu^#bkd76	Y\[Zd��\�\f�� d�bkY\fsg*�
�vfh`�^=6!dsz�iu�\^���bkpu^>[]^m` � Y\�m^ `]^m��t!^a[_b�d�`]`]Y � ds�$z>Y y pjb�b]f �.^ luY�`]^a� bk^ml bkf�b]pufh[_^ � ^mpuY\�m�\^a[�bkpvd�b0�}ds[[_b]fhiui.^al ��fh`�d�[]i.^a�aY��v�
bkY�z>^���Y�bkpufst!b�[]^m` � Y\g y dsgj�'[_^a` � Y��a^�`]^a��tu^m[_ba�|}fhgu�m^a`]g!Y\g y b]pu^�iu`]^ � Y\fhtu[�lu^a[_�a`]Y�i!bkY�fhgu[��¨^ �adsgBgufsbk^�bkpvd�bZbkpu^#iu`]f��!�\^az bkf ds[][_Y y g bkd76	Y\[�b]f����[0�vds[_^alLY\gBbkpu^>iupj�	[_Y\�ads��i�fh[_Y�b]Y\fhgBY\[�d y ^agu^m`]Y��>iu`_f��u��^az>d!�ªz dsY�gu���#��pu^agNdsgufsb]pu^a`�z>^ bk`_Y\�a[
�.^a[]Y�lu^a[�luY\[cbedsg!�a^ d�gul�b]Y\z�^�d�`]^#�mfhgu[_Y\lu^m`]^al�� ��g�bkpuY�[ �¨fh`%$�� �}^��epuf	fs[]^#b]fB�¨fh`%$ ��Y�b]p�b]Y\z�^�d�gul
luY�[_bed�gu�a^rz�^mbk`_Y\�m[ []Y\g!�a^ ��f�bkp ds`]^ �vd�[]Y\�
z�^mb]`]Y��a[ Y\g'b]puY\[:$�Y\g!l�fs��iu`_f��u�\^mz��
� ds[_Y\� d��\���s��b]pu^P`]^a[_fhtu`_�a^Lds[][_Y y guz�^agjb iu`_f��u�\^mz dsg!l&��Y�`]^a��^a[_[ �mfhz�z tuguY�� d�b]Y\fhg�b]^a�ag!fh�\f y Y\^a[dsgul>z>f
�uY\��^ �afhz�iut!b]Y\g y ds`]^�bkpu^ �vds[_^�fs��bkpuY�[¨luY�[][_^a`_bkd�bkY�fhg*� ��puY��ep'ds�\��f���[�b]f#z�^a^ b}[_Y\z�Y\��d�`�gu^a^mlu[��fh`rtugul!^a`][cbedsg!luY\g y dsgul ^ � ds�\tvd�bkY\g y z>dsgj�Bfhi!b]Y\fhg![�Y�gPb]pu^���Y�`]^m�\^a[_[ dsi!iu�\Y�� d�b]Y\fhg lu^ � ^m�\fhiuz�^agjba�

� p�tu[a��fht!`$[]i.^a�aY��v� Y\gjb]^a`]^m[_b�Y�[�bkf
iu`_^aluY��mb$b]pu^ Y\z�ivds� b�fs��bkp!^ Y\gjbk^m`kds� bkY\fsg ��^ b��}^m^ag�bkpu^�ds[_[]Y y z>^mgjbds� y fh`]Y�bkpuz5Y\g�bkpu^ z>f
�uY\��^$^ag � Y\`]fsguz>^mgjb$dsgul �v^a^ b�z>dsgvd y ^az�^agjb�fsg�bkp!^}lu^m[]Y\`_^al ��tvd��\Y�b��Zfs�v[]^m` � Y\�m^��fh` b]pu^�����[m��.,[_Y\z tu�\d�bkfs`+� d�[/��`_Y�b_bk^ag'b]f ds`_`]Y � ^rd�b�[_fhz>^r�mfhgu�a��tu[]Y�fhgu[m�
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	��
� ��������� ������������	! ��#"$�&%('

|}fhz�iut!b]^a`�luY\[_ivd�b]�ep&pvd�[�Y�bk[�fh`_Y y Y�gNY\g�b]pu^'bed76	Y �afsz>ivd�g��s�I�.^ y Y\guguY�g y Y\g � # �!%!���vfh` lu^m� dsl!^a[
�.^m��fh`_^�bkd76	Yv�afhz�ivdsg!Y\^a[ ds�m��tuY\`_^al��afhz�iut!b]^a`][m��bkd76	YvluY\[_ivd�b]�epuY\g y �}ds[¨i.^a`c��fh`]z�^al�z>dsg�tvds������tu[]Y�g yivdsi.^a`_[a� � fhY\�m^ `kd�luY\fh[m��dsg!l�d � ds`]Y�^mb��Pfs��lu^ � Y\�a^m[a�  �ds�epNb]`kdsg![]i.fh`_b#`]^a��tu^m[_b �}ds[0��`_Y�b]b]^agNfsg�d[]z>ds���*ivdsi.^a`m� ��p!Y\�ep#�}ds[�bk`kd�gu[]i.fh`_b]^al bkf>d�luY�[]ivd�bk�epu^m`a�>� pu^�luY\[_ivd�b]�epu^a`/�}fstu�\l []^m�\^a� bZd�lu`]Y � ^m`dsgul �afsz>z t!guY\�ad�bk^�b]pu^riuY\�1$hx tui�Y�g!��fh`_z d�b]Y\fhgB�j� � fhY��a^r`kdsl!Y\f bkf�b]pu^rlu`]Y � ^a`m�
.�z�fhg y bkp!^�iu`_f��u��^az�[�fs��z>dsg�tvds� l!Y\[]iud�bk�epuY�g y ds`]^ ds�m�atu`]ds�m�&dsg!l&[_i�^m^al*� .��a�mtu`kd��m� �}ds[�\Y�z>Y�bk^ml ��� bkp!^�d
�!Y\�\Y�b���fs��bkpu^�[_bed 
Mb]fNd � fsY\l���fh[]Y�g y bkpu^�� ds��� �.^m��fs`]^ bkpu^ � �¨^a`_^ luY�[]ivd�b]�epu^al��~	i.^a^ml��}ds[ `_^a��d�bk^al b]f � fh��tuz�^s�$XZtu`_Y\g y �utu[_� i�^m`]Y�f	lu[ d#z d�g�tuds��luY�[]ivd�bk�ep fhi.^a`kd�bkY\fsg �afstu�\l'guf�b

$s^m^ai�tui ��Y�bkp b]pu^r� ds���\[I��^m� dstu[_^�f�� b]f	f ��^=� luY�[]ivd�bk�epu^m`][�dsgul'bkf�f ��^��5`kd�luY\f��epvd�gugu^a��[a�*)Ztvds��Y�b��
fs��[]^m` � Y\�m^ �}ds[�luY\`_^a� bk��� d ��tugu�mb]Y\fhg fs� bkpu^r[_i�^m^al�dsgul�ds�a�mtu`kds� � fs� bkpu^rluY�[]ivd�b]�ep�fsi�^m`kd�b]Y\fhg*�
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|}fhz�iut!b]^a`}l!Y\[]iud�bk�ep�b��	i!Y\� d��\����fsi�^m`kd�b]^a[}t![]Y\g y lvd�bkd��mfhz>z#tuguY\�ad�bkY�fhgu[�b]f �afhg!gu^a� b � ^mpuY\�m�\^m[I��Y�b]pd��a^mg�b]`kds��luY\[_ivd�bk�ep �afsz>iut	bk^a`m�@� pu^r� ds���\[}ds`]^
`_^a�a^mY � ^al ��� �afhz�iut!b]^a`a� ��puY\�ep lu^ bk^a`_z>Y�gu^a[>��p!Y\�ep
� ^mpuY\�m�\^
Y�[}bkf �.^rds[][_Y y g!^al'bkf b]pu^
� ds�����$XZY y Y�bkds�v� d��\��Y�g!��fh`_z d�b]Y\fhg>Y\[}b]`kdsg![]z�Y�b]b]^al b]f bkpu^
[_^a�\^m�mb]^al
� ^mpuY\�m�\^Pdsgulodsiui.^ ds`_[ fhg d � ^mpuY\�m�\^B[]�m`]^a^mg*� � ��bkpu^Plu`]Y � ^m`�d��a�a^mi!bk[ bkpu^P� d��\����bkp!^L�mfhz>i!t!bk^m`bk`]dsgu[_z>Y�bk[#b]pu^'^agjbkY�`]^ Y�g!��fh`_z d�b]Y\fhgLd
�.fht!b b]pu^'� d��\����d�gulNbkpu^'l!`]Y � ^a`�iu`_f	�m^a^mlu[�bkf iuY��1$ tui�bkp!^ivds[_[]^mg y ^a`m�
� pu^B�afhz�z tug!Y\� d�bkY\fsg �vf��{Y\[ Y��\��tu[_b]`kd�b]^al�Y�g ��Y y tu`]^ � � � � � pu^ �mfhz�iut!bk^m`'[]^mgulu[ dN[]Y y gvds�

� Y�d bk^a��^aiup!fhgu^ ��Y\gu^�bkf bkpu^ G�^mb��¨fh`%$N| ds�\� w$`]f��a^m[][_fh`�� G�| w�� ����p!Y\�ep�`]^m�af y guY-Am^a[�b]pu^ �v^m^mb�d�gulbkp!^�[]Y�g y ��^ � ^apuY��a��^ b]f ��puY��ep�bkpu^ z�^a[][]d y ^�Y\[�Y\gjbk^mgulu^al��&� p!^ GZ| wGluY�`]^m�mbk[�bkpu^ z�^a[][]d y ^#���bk^m�\^miupufhgu^��\Y�gu^�b]f#bkp!^�gu^ b��}fh`"$ fs�E�uds[]^�[_bed�bkY\fsgu[a��bkpu^mg bkpu^�z>^m[][kd y ^�Y�[}[]^mgjb:�j� `]dsluY\f���`]^m��t!^agu� �bkf d'ivd�`_bkY��atu�\ds`�bkd76	Y�� � pu^ �v`][cbrbed76	Y�b]f'`]^a�m^aY � ^�bkpu^�z�^a[_[kd y ^�Y�[�bkp!^�fhgu^8��puY��epLY�[��v`][cbrY\g bkp!^��tu^at!^}fs�ub]pu^�Aafhgu^ fs�ub]pu^ � ds��� � [ªdslulu`_^a[][m�3*�pu^mg#bkpu^ lu`_Y � ^m`�`_^a[_i�fhg!lu[a�sb]pu^ iu`]f��a^mlutu`]^¨Y\[ `]^ � ^a`_[]^ml*�
� pu^ �vds[]^#[_bed�bkY\fsg�`_^a�a^mY � ^a[�b]pu^#z�^a[_[kd y ^#dsgul�`]^a�\d �	[�Y�b�bkf�bkpu^0GZ| w�� � pu^0GZ| w `]^m�af y g!Y-Aa^m[�bkp!^dslul!`]^a[_[�f���b]pu^
bed76	Yªdsgul `]fst!bk^m[�b]pu^rz>^m[][]d y ^
bkf�bkp!^��mfhz�iut!bk^m`a�

Supervisor/Dispatcher

   Call−Taker

Phone
 Line     Radio Site

    Controller

Base Radio Stations

Taxi with MDT,
Taximeter and Radio

    Network
       Call
   Processor

Message Switch

     Automated
       Dispatch

Databases:
       − Addresses
       − Vehicles
       − Drivers
       − Customers

      Host Computer

Passenger
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� pu^�[_��[_b]^az Y\g!�a�\t!lu^a[ bkp!^r��fs�\�\f���Y�g y P
Q | ds����x�bed
$�^a`}b]^a`]z�Y\guds�\[ Y�g'bkpu^rluY�[]ivd�b]�ep�f,?>�m^
��fh` � ds���*lvd�bkd�^agjbk`c�h�
Q � d��1$�t!i��afsz>iut	bk^a`_[:��Y�bkp luY�[]ivd�bk�epuY�g y ��tugu�mb]Y\fhg![a�
Q ��^m[][]d y ^�["��Y�b]�ep b]pvd�b�`]fst!bk^m[�l!Y y Y�beds�.z>^m[][]d y ^a[ �.^mb��¨^a^ag�luY\[_ivd�bk�ep!^a`�dsgul lu`]Y � ^m`][a�
Q G�^mb��¨fh`%$'�ads�\�*i!`]f��a^a[_[]fh`0� G�| w�� b]f�[cbkfh`_^�dsgul iu`]Y�fh`]Y�bkY-Am^
ds����z�^a[][]d y ^m[<�.^mb��¨^a^mg�bkpu^r�mfhz�xiut	bk^a`�dsg!l � ^apuY��a�\^
z�f��uY��\^Zlud�bed bk^m`]z�Y\gvd��\[ ����XF� � �






Q '�dsluY�f�[]Y�b]^
�afhgjb]`]fh���\^a` b]f��af�lu^�dsgul lu^a�mf	l!^�luY y Y�bkds��dsgul `kdsluY�f ��`]^m��t!^agu� ��Y�g!��fh`_z d�b]Y\fhg��
Q #Zgu^rfh` z�fh`]^)�uds[]^r`kd�luY\f�[_bkd�bkY�fhgu[ ��fh` lud�bed bk`]dsgu[_z>Y�[][]Y�fhg*�
Q ��^mpuY\�m�\^
z�f��uY\��^�lvd�bed bk^m`]z�Y\gvds��bkf��afhz�z tug!Y\� d�bk^���Y�bkp'bkpu^rlu`_Y � ^a`a��d�gul
Q ��^mpuY\�m�\^Zbed
6!Y�z>^ bk^m`][ �\Y�g $s^ml'bkf�bkpu^���XF� [�bkf�b]`kds�1$ z�Y\��^ d y ^
dsgul'��ds`_^a[a�
� pu^ �afhz�iut!b]^a`��mfhgjbedsY�gu[�dsg dslulu`_^a[][�lvd�bed
�vd�[]^ ��lvd�bed
�vd�[]^ y ^mf y `kd�iupuY\��� ��Y�b]p�bkpu^ dslul!`]^a[_[`kd�g y ^a[���fh`#d��\��[_b]`]^a^ bk[�Y�gLbkp!^ []^m` � Y\�m^ ds`]^ad!� � pu^'dslul!`]^a[_[�`kdsg y ^a[#ds`]^ z>dsiui.^alPbkf�b]pu`]^m^ luY y Y�b

Aafsgu^ g�t!z8��^m`][m� � pu^ Aafsgu^a[>ds`]^'l!^m�vgu^ml �j�Nbkp!^ bkd76	Y �afhz�ivdsgj��d�gul�d�`]^ tu[]tuds�\����d
�.fht!b���fht!`
[]��tvd�`]^'z�Y\�\^m[#Y�gN[]YDAa^s��� pu^'z>d
4_fh`�bk`]d,?�� y ^agu^m`kd�b]fh`][#[]tu�ep&ds[�d �\ds` y ^>pufsb]^a�}fs`�dsY\`_i�fs`_bk[m�$ds`_^fs� b]^ag lu^a[_Y y gud�bk^ml�d�[ []^mivds`kd�bk^ Aafhg!^a[a� ��p!^a`]^ads[ bkpu^)Amfhgu^m[�d�`]^Z�\ds` y ^<��pu^a`_^rbkd76	Y*lu^mz dsg!l'Y\[ ��f
�r�
.�t!b]fhz>d�bk^ml luY\[_ivd�b]�ep � dsg �.^�ds�m�afhz�iu�\Y�[]pu^ml#��Y�bkp���ds[cb
i.^a`][_fhgvds� �afsz>iut	bk^a`_[Zlu^mi�^mguluY\g y fhg

�v^m^mb�[]Y-Am^�dsgulPluY\[_ivd�b]�epuY\g y � fs�\tuz�^s���vfh`
^J6ud�z>iu��^s� ds[r[]p!f
��gLY\g���d
�u�\^ � � ��� ��d z�^aluY�tuz�x []YDAa^al
bed
6!Y �v^m^mb>��Y�bkp � %!% � ^mpuY\�m�\^m[ � dsg �.^Zd��a�afsz>f�lvd�b]^al!�j� d#i.^a`][_fhgvds���afhz�iut!b]^a`¨[_��[_b]^az � 
�f��}^ � ^a`m�[]^ � ^m`kds���afhz�ivdsgj��`]^miu`]^m[]^agjbkd�bkY � ^a[ Y�guluY�� d�b]^al�bkpvd�b}z>Y�guY\z#tuz �v^m^mb}[]Y-Am^���fh`¨dst!b]fhz>d�bk^ml>luY�[]ivd�bk�ep
Y\[ t![]tvds����� d
��fst!b �!% % bed
6!Y�[a�
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1$2!354�674�8:9�354�;�<>=�?�3A@54-@>BC?�; 9�4�8D=74FE�G H�I�I �KJ�L�L
1$MC2�N+3>@O4DPQ?�RS?�= T�U�8�V�;W@O?�;X1$G�Y ZW[�I �KJ�L!�
YQN+MCM
\]4�U�BC? ^_N,`ba�?�3Ocd^]a e�[�I �KJ�L [
YQMCV�NfYQBC3>U�Pg4�2 h]ij4-@A@O<Ak!BCMCMCN�l�mon H�H�I �KJ�J H
YQMCV�NpG
BC;!Np9�4-q!B r_@>@O4K`g4*r'^ s�I�I �KJ s J
Pg4�2oPQ?�RS?�= 9�?�3O?�;W@O?dr'^ ZWH�I �KJ�L�L
PQ6�N+t5c�N+3 n$N,@O3>?�B @_m�u Zjs�[ �KJ�J I
PQ6�N+t5c�N+3'4�;�Uda�N+MCMC?K` PQ6�BCtK4�v�?DuSG s�I�I �KJ�L�L
PQB @SiwPx4�2 r$3OMy4�;�U!?"E�G e�[�I �KJ�L�z
PQ?�8D8FV�;!BCt{4�3 PQ?�3O?�;74!l�^xa e�e�[ �KJ�J!�
n$By4�8D?�;�U!9�4-q!B 9�?�3O?�;W@O?dr'^ z I�I �KJ�L�z
E�4�3>`QNK<A@p|jNK3Ak!BCt+N |(NK4-@>@>MCNf}o1 � [�I �KJ�J!�
~ 4�t5cj<O?�;Wk!BCMCMCNf9�354�;!< ~ 4�t5c(<>?�;jk(BCMCMCNfE�G H�I�I �KJ�L�L
|!4�;�E73O4�;�t+BC<Ot+?Fa�N+MCMC?{` |!4�;�E73O4�;�t+BC<Ot+?*PQ1 HWs�[ �KJ�L�L
� ;!BCtKB @Sid9�4-q(B }�BC;!;�BC;�=�N+vD1'Y H�[�I �KJ�L!�
� ;!B @ON+U ��6�BCMy4�U!NKMC=!6�By4F��1 s�H�[ �KJ�J [
� 9_rp��9g`g?�R�}�4+iX\_4�U�BC? ^_N,`ba�?�3Ocd^]a e�[�I �KJ�L�L
a�NKMCMC?K`�Pg4�2 1$;74�6!NKBC8�PQ1 � I�I �KJ�L [
a�NKMCMC?K`�Pg4�2 PQ?�MCV�8F2�V!<$r'h � [�I �KJ�L�L
a�NKMCMC?K`�Pg4�2 h$4�8DBCM @>?�;�r'^ � I�I �KJ�L H
a�NKMCMC?K`�Pg4�2 h$4�3A@>�/?�3OU�Pg9 � [�I �KJ�L�L
a�NKMCMC?K`�Pg4�2 uS;�U�By4�;74�=�?�MCBC<_u�^ e z I �KJ�L [
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�>�}f#ivds`kd�z>^ bk^a`_[¨pud � ^��.^a^mg �afhg![]Y\l!^a`]^ml Y�g � ~uq G #3� ��b]f �.^�Y�guluY\�ad�bkfs`][$fs�¡Y�gu�a`_^ ds[_^al>iu`]f�lutu� xbkY � Y�b�� P � ds���hbkY�z>^ dsgul�`]^m[]i.fhgu[_^}bkY�z>^���| d��\�hbkY�z>^$�adsg0�.^ `]^al!tu�a^ml Y��![]i.^a�aY\ds���\f�� d�b]fh`¡Y\l!^agjbkY��v� d�b]Y\fhg
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g�tuz8�.^a`_[rds`]^�tu[_^al*�0'�^m[]i.fhgu[_^�b]Y\z�^#z�^ ds[_tu`]^m[
bkpu^ b]Y\z�^0�.^mb��¨^a^agBbkp!^��afhz�iu�\^ bkY�fhg fs� � d��\��d�gul
bkp!^�l!`]Y � ^a`�� [�ds`_`]Y � ds�*d�b bkpu^rivd�[][]^mg y ^m` � [���f	�ad�bkY�fhg*�

����� � '#�� �	� �� ����"���	
	 " ��	����

� puY�[ l!Y\[][_^a`cbed�b]Y\fhg�Y\['fs` y dsg!Y-Aa^mlMds['��fh�\��f
��[m� |}pvdsi	bk^a` ��lu^a[_�a`_Y-�.^a[ []fhz�^ `]^m��d�b]^al �}fs`%$ Y\gjb]f
bkp!`]^a^�`_^a[]^ads`]�epLds`_^ ds[ P z>f��!Y\�\^��afsz>iut	bkY\g y �*`]^m[]fht!`]�a^�ds���\f�� d�b]Y\fhg�dsgulBl!��gvdsz�Y\� � ^ap!Y\�a��^�`]fht	bkY\g yiu`_f��u�\^mz�� |}pudsi!bk^m` 	�`_^ � Y\^=��[�b]pu^r�afhgu�m^ai!b][�`_^ y ds`_luY\g y � f��uY\��^ �¡f	�ad�bkY�fhg	x�� ds[]^ml�~	^a` � Y��a^�� �E� ~ � �
��puY��ep �¨^¨pud � ^¨t![]^al�bkpu`_fht y p!fht!b¡bkp!Y\[ �}fs`%$��$|}pvd�i!bk^m` 
�lu^m[]�m`]Y-�.^a[ªbkp!^ i!`]f��u��^az ��f	f
$s^al�d�bªY�g
bkpuY�[luY�[][]^m`_bkd�bkY�fhg�dsgul l!Y\[]�mtu[][_^a[I��fsb]p�b]pu^��atu`_`]^agjb}dsgul�gu^�������iu`]fsi�fh[_^al dsiuiu`_fjds�epu^m[ b]f�bkd76	Y.[_^a` � Y��a^��
��g d�luluY�b]Y\fhg��vY�b�lu^a[_�a`_Y-�.^a[�p!f
�obkpu^�bed76	Y ds[][_Y y g!z>^mg�b�iu`_f��u�\^mz dsgul bkpu^�[]fh��t!bkY�fhg iu`]f��a^mlutu`_^ ds`_^
z�f	lu^m�\^ml*�$|}pvd�i!bk^m` �
luY\[_�atu[_[]^m[¨bkp!^�[_Y\z t!��d�b]fh` � [�ds`]�ep!Y�bk^m�mb]tu`]^�dsgul�Y\z�iu�\^mz>^mgjbed�b]Y\fhg Y�[][_tu^a[m�@� pu^
[]Y�z tu�\d�bkfh`H� d�[¨�m`]Y�b]Y\�ads�	��fh`@�.fsb]p�^ � ds�\tvd�bkY\fsg�iutu`]i.fh[_^a[ dsgul���fh` y dsY�guY\g y Y\gu[_Y y pjb�Y�g�b]fZbkpu^�^ 
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�uY\��^�^ag � Y\`_fhguz�^agjb ��|}pvdsi!b]^a` 
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�¨fh`%$��
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�mfhz�iut!bkY�g y �vY�g#��puY��ep�tu[_^a`][�� ds`_`]Y\g y i.fh`_bkd
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� pu^ ^ � fh��t!bkY�fhgNfs�:��Y�`]^m�\^a[_[#�mfhz>z#tuguY\�ad�bkY�fhgPgu^mb��¨fh`%$�[�pvds[#z dsl!^�b]pu^ �afsz>z t!guY\�ad�bkY�fhg d�z>fhg yi.^afhiu��^
z>fs`]^ �v^J6	Y-�u��^rdsgul Y�b�pvd�[ �afhgu[_Y\lu^m`kd
�!��� Y�gu�a`_^ ds[_^al bkpu^�ds�m�a^m[][�bkf�[]^m` � Y\�m^�g!^mb��¨fh`%$�[a��.�l�x
� dsgu�m^a[rY\g [_tu�epLb]^a�epugufs�\f y ��^agvd,�u�\^�i.fh`_bkd
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bkf d'[]puds`]^mlPY�g!��`kd�[_bk`_tu�mb]tu`]^��*^ � ^ag���puY\��^ z�f��uY\��^s�F*�Y�`]^a��^a[_[Zgu^mb��¨fh`"$�Y�g y
y `_^ d�b]���&^agupvd�gu�a^m[ b]pu^ t!bkY��\Y�b��&f����ads`]`c��Y\g y d��afsz>iut	bkY\g y lu^ � Y��a^s� � pu^B�afhz8�!Y\gvd�b]Y\fhg�fs��gu^mbcx
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$�Y\g y ds�m�a^a[_[ bkf�`]^az�fsb]^`]^m[]fht!`]�a^m[ fs� b]^agM[]�\f�� fs`�[_fhz>^ bkY�z>^m[ b]^az�i�fs`kds`_Y\���&tugvd � dsY���d
�u��^s� w�fh`cbed
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Y���bkpu^ �Bds`_^bkf [_^a` � ^ d�[ y tuY\lu^m[
Y\g iu�\ds�a^m[rtug!��dsz�Y\��Y�ds` bkf'b]pu^aY�`
tu[]^m`][a�ª��fh`
^J6ud�z>iu��^s�*b]f�d�gu["�¨^a`���tu^a`_Y\^a[r��Y-$s^� *�pu^m`]^'Y�[ bkpu^'gu^ads`]^m[_b�fhi.^ag y d�[�[_bed�bkY\fsg�pu^ dsl!Y\g y gufs`_bkp�� 
!� *�pu^m`]^ d�[�[_tu�ep ��t!^a`]Y�^a[�`]^m��tuY\`_^[_bkd�bkY��$�\f�� d�b]Y\fhg�Y\g!��fh`_z d�bkY\fsg
d
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� pu^ y ^af y `]dsiupuY����mf � ^a`]d y ^ d�`]^ dB��fh`�Y\g!��fh`_z d�bkY\fsg [_^a` � Y��a^m[ Y\[�ivds`cbkY�b]Y\fhg!^al�Y�gjbkf ��Y�`]^m�\^a[_[ �m^a�\��[a�
 �ds�ep ��Y�`]^a��^a[_[ �a^m�\��Y\[�[]^m` � Y\�m^al �j�&d �vd�[]^�[cbed�b]Y\fhg � � ~ � �@��puY\�ep�Y\[>dL�\^ad��
guf�lu^ Y\g bkpu^ � 6	^algu^ b��}fh`"$�� . z>f��!Y\�\^>�a��Y\^agjb��adsg��afhg!gu^a� b�b]fBd �afh`_`]^a[_i�fsguluY\g y � ~�f � ^a`�bkpu^���Y�`]^m�\^a[_[�gu^mb��¨fh`"$bkf d��a�a^m[][�`]^m�\^ � dsgjb
Y�g!��fh`_z d�b]Y\fhg�d�b�dsgj��bkY\z�^s� � pu^ � lu^ �vgu^�bkpu^ � ds��Y\l�[]�afsi�^�fs�¨dsg Y�bk^az � ds�\tu^ds[�dB[]^mb�fs���a^m�\�\[8��p!^a`]^ bkp!^ Y�bk^mz � ds�\tu^'Y�[ � ds�\Y�l*� dsgul&ds�\� � ds��Y\l�[_�afhi.^a[�fs�
d�g Y�bk^mz3��fh`]z<Y�b][
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z>^ bkpuf�l tu[]^ml ��fs` �\f�� ds��dsgul gufhg	x �\f�� ds����tu^a`_Y\^a[m� q
^af y `kdsi!puY\�Zl!Y\[]i.^a`_[]^ml���tu^m`]Y\^m[`_^m��^a`�bkf�bkpu^���t!^a`]Y�^a[�bkpvd�bZds`]^�gufsbZds[][_f	�mY�d�b]^al ��Y�bkp�dsgj��[_ivd�b]Y�ds�ª�afsguluY�b]Y\fhg��u��fh`�^J6!dsz>i!�\^s�
�_��Y\[cb�ds�\��pufh[_iuY�bkds�\[>��Y�bkp d�pu^ ds`cb�[]tu` y ^a`c�'��ds�aY��\Y�b��s� 


Q � � 	 � � ��� � � � � � � ��� G�^ads`]^m[_bZ��tu^m`]Y�^a[�ds`]^�dsguf�bkpu^m`�b���i.^�fs��tu[]^ ��tu� ��t!^a`]Y�^a[�luY\[_�atu[_[]^ml*�.��fs`^J6ud�z>iu��^s� �c�vgul�bkpu^�gu^ ds`_^a[cb y ds[�[_bkd�bkY�fhg 
u� �c�vg!l�bkpu^�gu^ d�`]^a[cbZpu^ads`_b�pufh[_iuY�bkds��
u� �c�ugul�bkp!^gu^ads`]^m[_b bkd76	Y�
u��^mb]�s� . gu^ ds`_^a[cb���tu^a`c�N� d�g ��^>iu`]f��a^m[][_^al ds[���fs�\�\f���[ P bkpu^>��t!^a`_� Y\[r�v`][cbiu`_f	�m^a[_[]^al d�b}bkpu^Z�mtu`]`_^agjb��a^m�\���	Y��¡bkpu^Z`_^a[_tu��b Y�[¨��fht!gul*�	b]pu^Z��tu^m`_�'Y�[ dsgu[ �}^m`]^ml��vfsbkp!^a`"��Y�[]^��
Y�b���Y��\�v`_^a��tuY\`_^�f�bkpu^m`¨�m^a�\��[ b]f#iu`_f	�m^a[_[}Y�b���`_fhz7bkpu^�gu^ d�`]^a[cb �m^a�\�vb]f�b]pu^���ds`cbkpu^m[_b¨tugjbkY���b]pu^a`_^
Y�[ []fhz�^
`]^m[]tu��b���fstugul*�

. [cbktul	� fs�}puf�� �\f�� d�b]Y\fhg�x��vds[_^alB[]^m` � Y\�m^a[ �adsg��.^ i!`]f � Y\lu^mlLbkf�tu[]^m`][ Y�[ri�^m`_��fh`_z>^ml Y\gLw�d�xbk^m� � w�d�b % %����;��g�puY�[��¨fh`%$���pu^ �mfhgu�a^mgjbk`kd�bk^a[�fhg�Y�[][_tu^a[$`_^ y ds`_luY\g y �E� ~��h[_tu�ep�ds[�b]pu^ gu^m^al���fh` �E� ~��bkp!^#Y\l!^agjbkY��v� d�b]Y\fhg�fs�$`_^a��tuY\`_^az�^agjbk[Zdsgul�b]^a�epugufs�\f y Y�^a[�bkpvd�b�^agvd,�u�\^ �H� ~�dsgul�b]pu^�dsguds����[]Y�[�d�gul^ � ds��tvd�b]Y\fhg �afhgjb]`]fh� fs� � ds`]Y�fhtu[�bk^m�epugufh��f y Y\^m[�b]pvd�b�� dsg i!`]f � Y\lu^ �H� ~�����g dsluluY�bkY\fsg*�.d>iu`_fsbkfsb���i.^Y\[}iu`]f�lutu�m^al'bkf�[_puf��obkp!^Zb��	i.^a[�fs� [_^a` � Y��a^a[�d�gul tu[]^m` Y\gjbk^m`_��ds�m^a[ bkpud�b��afht!�\l �.^Ziu`]f � Y\l!^al*� � puY�[iu`_fsbkfsb���i.^ZY\[}lu^ � ^a�\fsi�^ml Y�g'dsg'^J6!Y�[_b]Y\g y ^mz tu�\d�bkfh`¨iupufhg!^s�!b]pu^a`_^m��fh`_^�bkpu^Z��t!gu�mb]Y\fhgvd��\Y�b]Y\^m[¨d�`]^Zguf�bbkp!^ [kdsz�^#��fh`�luY 
�^a`_^agjb
pvdsg!lu[]^ bk[�dsgul Y�b
ds��[]f luf�^a[
g!fsbZbed,$s^ Y�g�b]f ds�a�mfhtugjbr�\YD$s^�`]fjdsl z>dsi d�gul
y ^mf y `kd�iupuY\�
z>dsi*�
.�lul!Y�bkY�fhgvds��dsiui!�\Y\�ad�bkY�fhgu[�fs���\f�� d�b]Y\fhg�x��vds[_^al�[_^a` � Y��a^ b]f�z>f��!Y\�\^ ^ag � Y\`_fhguz�^agjbk['pud � ^���^m^agluY�[]�at![][]^ml�Y\g � ��gjb % %�� � ~	Y\^�% %���� ��g � ��g�b % %��r� dPi!`]fsb]fsb���i�^ []^m` � Y\�m^��ads�\��^al � ��d76	Y�� � Y\[�lu^a[_�a`_Y-�.^alo�

��puY��ep�tu[]^m[ �\f�� d�b]Y\fhg �vds[_^alNb]^a�epugufs�\f y �Bb]f pu^a��iNtu[_^a`][��vgul�� d,�u[ tu[_Y\g y bkpu^mY\`#z�f��uY��\^�iupufsgu^a[m�
� pu^ bed76	Y�[]^a` � Y\�a^�ds�\��f���[�t![]^a`_[ bkfL� ds����dPbkd76	Y ��Y�bkp&b]pu^ iu`]^m[][ fs�
d �ut!b_bkfhg&fhg&b]pu^aY�`>z�f��uY��\^iupufsgu^s�;.��m^agjbk`]ds�v[]^m` � ^m`¨��f y [�b]pu^�`]^m��t!^a[_ba�	g!fsbk^m[�b]pu^�tu[]^m` � [��\f�� d�b]Y\fhg�d�gul>�m`]^ad�bk^m[¨d�g �c^a�\^ bk`_fhguY\�z>ds`%$�^mbki!��ds�m^ 

��fh`���f	�ads�	bkd76	Yu�afhz�ivdsg!Y\^a[�bkfr�afhz�i.^mbk^ ��fs`�bkpu^��mtu[_b]fhz>^m`a�j^mgu[]tu`_Y\g y b]pvd�b$bkp!^�t![]^a`_[
y ^ b�bkp!^#�epu^adsi�^m[_brd�gul ��tuY\�1$�^a[cbZbed76	Y�� � ��d
6!Y��D��t!b]Y\��Y\[]^m[Z| d�z8�u`]Y�l y ^�w�fh[_Y�b]Y\fhguY�g y ~���[_b]^az�[ � |}t!` ���~	i.^a�mY��v�ads�\���h�$^ d��ep bkd76	Y �afhz�ivdsgj��puds[�Y�b][ f���g&�mfhgjbk`]fs� �a^mg�b]`]^�dsgul�bed
6!Y}lu`]Y � ^a`_[ ��Y�bkp�z�f��uY��\^

#



lu^ � Y��a^m[}Y\g�bkp!^aY\`��ads`][m�;*�pu^ag'drivds[_[]^mg y ^a`�� [}`]^a��tu^m[_b Y�[�z dsl!^���`_fhz drz>f��!Y\�\^ i!pufhgu^���b]pu^�z�f��uY��\^
gu^ b��}fh`"$�[]^ d�`]�epu^m[ ��fh`�bkpu^ �a��fh[]^m[_b�bed
6!Y��mfhz>iudsguY\^m[�dsgul��m`]^ad�bk^m[ dB`]^ads��x�bkY\z�^ `_^ � ^m`][_^ dstu� bkY\fsg
�.^mb��¨^a^ag bkp!^az b]f y ^ b bkpu^)�.^a[cb iu`_Y\�a^Zdsgul ��ds[cbk^a[cb�iuY\�1$hx tui bkY�z>^���fh`¨b]pu^�4_fhtu`_gu^m�s� ��g � ~	Y�^,% %����!dsgY\gjb]^a�\��Y y ^mgjb�gu^ b��}fs`%$ � � GF��Y�[Z�afsz8�uY\g!^al9��Y�bkpPqrw¨~�b]f'iu`]f � Y\l!^�dsg ^�?��mY\^agjbZbkd76	Y�[]^m` � Y\�m^s�C��p!Y\�epY\[�� ds���\^ml�� ��d76	Y�~��afht!b ����� pu^ � GV[]fs�\t!b]Y\fhg�[]�a^mgvds`_Y\f �adsg ��^#lu^a[_�a`]YD��^mlBds[���fh���\f���[�Y\g d y `]^a^mz>^mgjb
��Y�b]p ��Y y t!`]^ �	���	�

� �/� pu^r�ads�\��^a` luY\ds�\[}b]pu^ � ��d76	Y ~	�mfht!b��v[_^a` � Y��a^�g�tuz8�.^a`a�
�	�/� pu^ � G bk`_Y\^m[�b]f�lu^mb]^a`]z�Y\g!^Zbkpu^r�\f�� d�bkY\fsg fs� bkpu^r� d��\�\^m`a�
	!�/� ��b]pu^#Y�g!��fh`_z d�b]Y\fhg'b]f �\f�� d�bk^
bkpu^�� ds���\^m`�Y�[�z�Y\[_[]Y�g y fs`�Y�[�Y�gu[]t ?��mY\^agjba��bkp!^0� G 
�iu`]^m[][���Y��\�ds["$ bkp!^��ads�\��^a`}��fs` z>fh`_^
lu^mbkdsY\��^al Y\g	��fh`]z>d�bkY�fhg*��^s� y � AaY�i��mf	l!^s�u[cbk`]^m^mba�.^ bk���

u�/� pu^r�ads�\��^a` � [ �\f�� d�bkY\fsg Y\[ tu[_^al bkf�Y\gjbk^m`]`_f y d�b]^
dsg ^=6�bk^m`]gvds�¡lud�bed
�uds[]^�� ��puY\�ep Y\[ [_tuiui.fh`_b]^al
�j� b]pu^r[kd�b]^a�\��Y�b]^F�vds[_^al qrw ~��

�	�/� pu^�qrw ~ lvd�bed
�vd�[]^rY\lu^mgjbkY��u^a[�d�[]tuY�bed
�u��^ � ds� dsgjb�bed
6!Y�gu^ ds` b]pu^r� ds���\^a`m�

!�/� pu^�Y�g!��fh`]z>d�b]Y\fhg Y�[
`]^ bktu`_gu^alBbkf bkpu^ � GG[_��[cbk^az � ��puY\�epBbkp!^ag t![]^a[rbkp!Y\[
Y\g	��fh`]z>d�bkY�fhg�b]f
[_^mb�tui�d�l!Y\`]^m�mb��afsgugu^a� bkY�fhg���^ b��}^m^ag�b]pu^r� ds���\^a` dsgul bkpu^�dsiui!`]fhiu`_Y�d�b]^
lu`]Y � ^m`a�

�	�/� pu^}� ds�����m^agjbk^m`$fs�vbkp!^¨bed
6!Y	fhi.^a`kd�bkfh`E��Y\���5�.^ y Y � ^mg#bkpu^}� ds���\[ªbkpvd�b�`]^m��t!Y\`]^¨z d�g�tuds�	[_^a` � Y��a^��

          no taxi available

    taxi call center

setting up a connection
with the vacant taxi

 GPS database transm. of GPS coordinates

satellite

UID possible to determine
location
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* ^�� � `kds� � *L^ � % %���lu^ � ^a��fhiu[�dsiuiu��Y\�ad�bkY�fhgu[���fs` ��Y\`]^m�\^m[][ª� ds`_`]Y�^a`][ªd�gul�i.fh`cbeds��[a�E� b Y\[ªd iu`]Y � d�bk^m���f���gu^al��afhz�ivdsgj�)�uds[]^ml#Y\g '�^apuf � fsb �,��[]`kd�^a���H� pu^��afsz>ivd�g��Zpvds[ lu^aiu��f �h^al�Y�b][ ��`]ds� ����f�� iu�\d�b]��fs`]z
��[_^a^#��Y y t!`]^ �	��	 ��d�b�� ^a��^aiupufsgu^�|}fhz�z tug!Y\� d�bkY\fsg b]f iu`_f � Y�lu^ �H� ~ bkf>Y�b][��mtu[_b]fhz>^m`][m�/*L^ � ��`]ds�z>ds`%$�^mbk[ b]pu`]^m^�z�f��uY��\^Z[_^a` � Y��a^�dsiui!�\Y\�ad�bkY�fhgu[}��fs` bkpu^ � `kds�a���\f��5iu��d�b_��fh`]z P

� %



Q ' �
	�� � ��� � � ^mgvd
�u��^a[ tu[_^a`_[�b]f�`_^a�m^aY � ^�Y�g!��fh`_z d�b]Y\fhgB�vds[_^al fhg b]pu^aY�` �\f�� d�b]Y\fhg��3� pu^r[]^m` � Y\�m^Y�[�ds�a�m^a[][_Y-�u��^
bkpu`_fht y p Y\gjbk^m`kds� bkY � ^ � fsY\�a^r`_^a[]i.fhgu[_^s�
Q ' �
	�� � � � � � � ^agvd
�!�\^a[	�u^a^mb z>dsgvd y ^a`][�bkf � Y\^=��dsg!l�Y�gjbk^a`]ds�mb3��Y�bkp b]pu^aY�`�^agjb]Y\`]^ z�f��uY��\^ �v^a^ btu[_Y\g y * ^��*� ��pu^a`_^#bkpu^ � � dsg�b]`kds�1$ d�z>f��!Y\�\^
t![]^a`�� [��\f�� d�b]Y\fhg dsg!l z>f � ^az�^agjb�fsg d>z>dsi*���d�gvd y ^m`][�� dsg�[]^m�\^a� b�dsgj� tu[]^m`�fsg b]pu^�z>dsi*�!`]^ d�l b]pu^aY�` lu^mbkdsY\��[�dsgul []^ag!l�z�^a[][]d y ^m[a�+.��\�Y�g!��fh`]z>d�b]Y\fhgPY\[�[kd � ^ml&fhg�dB~ ) ��lvd�bkd
�vds[_^ dsgul��adsg ��^'t![]^al�b]f y ^agu^m`kd�b]^ d � ds`]Y�^mb��Lfs�`_^ai.fh`_b][a�
Q ' �
	���� 	 � � �adsg ��^ t![]^al �j��dsgj�#[]t �u[_�a`_Y-�.^a`$bkfZb]`kds�m^ []fhz�^afhg!^ fhg�dZz d�i�tu[]Y�g y bkpu^>*L^ ���

Location Data
     Provider

    Internet /
    Intranet

Cellular Operator (GSM, 
CDMA, CDPD, IDEN)
Two−way paging

     Customer Site

Back Office
Database/CRM/ERP

WebTrac
TracFlow
Server
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*L^ � � `kds��f�
�^m`][
[]fsz>^#dsiuiu��Y\� d�bkY\fsgu[�t![]Y\g y bkpu^ � `kds�a���\f��¢b]^a�epugufs�\f y �s� ��puY\�epBd�`]^ ��Y\[_b]^alBds[���fh��x�\f���[ P
� � �¡f�� d�b]Y\fhg	x �vds[_^al bed
6!Y¡[_^a` � Y��a^
x lu^ai!�\f ��z>^mg�b�dsg!l�z>dsgvd y ^az�^agjb fhi!b]Y\fhg![
�	��~	^ads`]�ep!Y\g y ��fh`
gu^ads`]^m[_b�iut � x�t![]Y\g y � fhY\�m^�dsgul ~u� ~ ��~	pufh`cb#��^a[_[kd y ^ ~	^m` � Y\�m^��
fh`F* .Zw
� *�Y\`]^m�\^m[][:.�i!iu�\Y�� d�b]Y\fhg w$`]f�bkf��afh� �

	!� �¡f�� d�b]Y\fhg	x �vds[_^al�bk`]d,?��'tui�lud�bk^m[�xrb]`kd,?�� [_bkd�bktu[�`_^a��tu^a[cb d�gul b]`kd,?�� ds��^a`_b�g!fsbkY��v� d�b]Y\fhg
tu[_Y\g y ~u��~

� �




u������^a^ b�z dsgud y ^az�^agjb�`_^ai.fh`_b]Y\g y
��gLb]pu^ iu`_^ � Y\fstu[ �¨fh`"$.�H�}^>^agu�mfhtugjbk^m`]^ml�d [_Y\z�Y\��d�`
dsiuiu��Y\�ad�bkY�fhg bkf bkpu^ �¨fh`%$�Y\g y bkpud�b#pud � ^

�.^a^ag `]^m[]^ads`]�epu^ml Y\g'b]puY\[ luY�[][_^a`_bkd�bkY�fhg*�
��g � ��`_t % %�� []fsz>^�dsiuiu��Y\�ad�bkY�fhgu[ ��fh`:��Y\`_^a��^a[][��\f�� d�bkY\fsg [c��[_bk^mz>[Zds`]^�lu^a[_�a`_Y-�.^al*�:� pu^�iu`]Y�z d�`_�

dsiui!�\Y\�ad�bkY�fhgu[�Y\gu�m�\tulu^}^az�^a` y ^agu� ��z d�gvd y ^mz>^mg�ba�s��`kd�tul�z dsgud y ^az�^agjba�h�\f�� d�b]Y\fhg#[]^ag![]Y�b]Y � ^:�uY\���\Y\g y �
� ^mpuY\�m�\^�d�gul �v^a^ brz d�gvd y ^mz>^mg�ba��Y�g � ^agjbkfs`_� ��ivds�1$�d y ^�z�fhguY�bkfh`_Y\g y dsgul ��Y�`]^m�\^a[_[Z[_��[cbk^azTlu^a[_Y y g*�
#Zgu^�f��*bkpu^�fh�\l!^a[_b}dsiui!�\Y\�ad�bkY�fhgu[$��fh` �\f�� d�b]Y\fhg�[c�	[cbk^mz>[ Y�[ � ^apuY��a��^Zdsgul �v^a^ b z>dsgvd y ^mz>^mgjb ����d�g��fs�ªbkp!^
fh`]Y y Y\gvd��.[c��[_bk^mz>[ �m`]^ad�bk^ml�Y�g bkpu^ � #3�!%s[+�¨^a`_^
�afhg!�a^aY � ^ml ��fh`¨bkpuY�[ iutu`_i�fh[_^s� �vfh`}^J6!dsz>i!�\^s�dr� ds`_`]Y\^m`�� dsg>iu`]f � Y\lu^�ds�m�a^a[_[+�j��drluY\[_ivd�bk�ep!^a`¨b]f�b]pu^��\f�� d�b]Y\fhg�[c�	[cbk^mznt![]Y\g y dsg>^a��^a�mb]`]fhg!Y\��z d�i
�¨fh`%$�[_bkd�bkY�fhg*��dsg!l��adsg�[]tui!i�fh`cb¨ds�\�	fs��bkpu^ []dsz>^ ��^ad�bkt!`]^a[ dsg!l���t!gu�mb]Y\fhgu[$t![]^al�fhg�bkp!^ []i.^a�aY\ds�\YDAa^ml
[_��[cbk^az�[a��� puY\[8�¨fh`%$Liu`]^m[]^mg�b][ d l!Y\[]�mtu[][_Y\fhg�fs��b]pu^ dsiuiu��Y\�ad�bkY�fhgu[rbkpvd�b � dsg �.^'lu^ � ^a�\fsi�^ml���fs`
��Y\`_^a��^a[][ b]^a�\^miupufhg!^a[��afhg![]Y\l!^a`]Y�g y bkpu^�dsl!luY�b]Y\fhg'fs��d��\f�� d�b]Y\fhg'[c��[_bk^mz Y\g'bkp!^��ads`]`_Y\^m`][ gu^ b��}fh`"$�[a�

��d
4_fh` dsiuiu��Y\� d�bkY\fsgu[���fh`>z�f��uY��\^ lvd�bkd tui�b]fNguf��{pvd � ^ ds���/��^m^ag Y\g&bkpu^ � ^a`cbkY�� ds��z ds`"$s^ b[]^ y z�^agjb/��[]i.^a�aY��v��bkfZd�ivds`cbkY��atu�\ds`¡Y\gul!tu[_b]`_��fh`ªz>f�lu^�fs�vfsi�^m`kd�b]Y\fhg � �
�ut!b�gu^���fhg!^a[�d�`]^ y `kdsl!tvds�\���[]p!Y�� bkY�g y bkf bkpu^Ppufh`_Y-Aafsg�bkds����b]pufh[_^Ndsiui!�\Y\�ad�bkY�fhgu[ b]pvd�b�� dsg ��^Ptu[_^al¢ds�m`]fh[_[�[_^ � ^m`kds�r�v^m�\lu[ fs�^ag!lu^ d � fs`1��ds[�lvd�bed�[_^a` � Y��a^a[�f � ^m`�d�gvds�\f y dsgul luY y Y�beds�.�a^m�\��tu��ds`_[ dsgul f � ^m`�i!t �u�\Y��
lvd�bkd�g!^mb��¨fh`%$�[dsgul � .FG�[�� �¡f�� ds� .�`]^ d G�^ b��}fh`"$�[1��i.^a`_z>Y�b z>fh`_^ y ^agu^m`kds�rY�g�b]^a`_�afhgug!^a�mb]Y\fhgodsz�fhg y luY � ^a`][_^tu[_^a`][m� �}fsbkpLpufh`_Y-Aafsg�bkds��dsgul � ^m`_bkY�� ds� dsi!iu�\Y�� d�b]Y\fhgu[rd�`]^�lu^a[_�a`]YD��^mlNY\g � *Nds� # $ ����� d�[]Y\�ads�\���h�¡bkp!^z>dsY\g p!fh`]YDAafhgjbed�����tugu� bkY�fhgu[
fs� z�f��uY\��^#lvd�bed tu[]d y ^�� d�g �.^ �u`_f�$s^mgLluf���gPY\gjbkf ��fstu`Z� d�bk^ y fh`]Y�^a[ PluY�[]ivd�b]�ep*�¡lvd�bkd
�vds[_^�Y\gu��tuY�`_��dsgulBtui.lvd�bk^ �ªY\gjbk^m`]i.^a`][_fhgvds��z>^m[][kd y Y\g y ��^ x z dsY���d�gul ivd y Y�g y ��d�gul`]^mz>f�bk^��afhgjbk`_fh� dsgulL`]^ai.fh`cbkY\g y �!� pu^>luY\[_ivd�b]�ep � d�bk^ y fh`_�PY\[ri.^a`_pvdsiu[�bkpu^�z>fs[_b�Y\z�i�fs`_bed�g�b
��fs`bkp!^>[_�afhi.^>b]puY\[ �}fs`%$���d �afhtu`_Y\^m`�fs`�bkd76	Y �mfhz�ivdsgj�BY\[ y Y � ^ag d 4_f��Lds[][_Y y g!z>^mg�b�fh`�dsgLdslulu`_^a[][m�
� puY�[}ivds`cbkY��atu�\ds` dsiuiu��Y\� d�bkY\fsg � ^a` y ^a[ fsg>bkp!^ � ^m`_b]Y\� d���[_^ y z�^agjb d�gul Y�b pvd�[+�.^a^ag'^m[][_^agjbkY\ds��iuds`_b¨fs�
�¨fh`%$�Y\g y z>^ bkpuf�lufh��f y � iu`_^a[]^mgjbk^alBY�g � * ds� # $�������fh`_^af � ^m`a�ªd [_Y\g y ��^ dsi!iu�\Y�� d�b]Y\fhg �afht!�\l �.^ tu[_^al
�j��[]^ � ^m`kds� Y�gulutu[cbk`]Y�^a[m�¨ivd�`_bkY��atu�\ds`]���Bbkpu^'t!b]Y\��Y�b��P�afhz�ivdsg!Y\^a[m��Y\g ��puY��ep [c��[_bk^mz>[�pvd � ^��.^a^mg&Y�g[]^m` � Y\�m^���fs`
[]^ � ^a`]ds��lu^a�adslu^a[m�!��gBbkpu^��ads[]^�fs� � ^a`cbkY�� ds��dsi!iu�\Y�� d�b]Y\fhg*��lu^ai.^ag!luY\g y fhgBbkpu^���^ � ^m�$fs�z�f��uY\��Y�b��s�vdsiuiu��Y\�ad�bkY�fhgu[ � ds`_���.^mb��¨^a^mgBb]pu^#t![]^#f��$Y\g	x pufhtu[_^ ��Y�`]^a��^a[_[ � .FG�[ � ��tu� #!
���� ��puY��ep ds`_^tu[_^al ��fh`��mfhz�iut!bk^m`�gu^ b��}fs`%$�Y\g y iut!`]i.fh[]^m[a��b]f'Y\g	x�bkpu^ x �v^m�\l d��mbkY � Y�bkY�^a[m� ��puY��ep � dsg Y�g � fh� � ^ ��fhg y xluY�[_bed�gu�a^Z�mfhz�z tuguY�� d�b]Y\fhgu[ � Y�d#[]d�bk^m�\��Y�bk^��$��fs[_b��a�\ds[][_Y\��z>f��!Y\�\^�lvd�bkd dsiui!�\Y\�ad�bkY�fhg>ds`]^
d�[][]f��aY\d�bk^ml
��Y�b]p&lud�bed ��`]fhz b]^a`_z>Y�gvds�\[�bkpvd�b ds`_^ �!b]bk^ml�Y�g � ^apuY��a�\^m[ dsg!l b]`kdsgu[_z>Y�b]b]^al f � ^a`�bkpu^ [_bkdsgulvds`_lw �9' � ��w$`]Y � d�bk^ ��f��uY��\^B'�d�luY\f2����`_^a��tu^ag!�m� ds�\��f	�ad�bkY�fhgu[
Y\gBbkp!^ � 
�� � ��^a`_� 
�Y y pL��`_^a��tu^mgu�m� �dsgulL� 
�� ������bk`]d�
�Y y pL�v`_^a��tu^ag!�m� � �udsgulu[m� ��dsgj� fs� bkpu^�^ d�`]�\Y�^a`
d�iuiu�\Y�� d�b]Y\fhg![��}^m`]^�Y\g � fh� � ^al
��Y�b]p � ^ap!Y\�a��^�b]`kds�1$�Y�g y �jfh` . � � � .�t!b]fhz d�bkY\� ��^apuY��a�\^ �¡f�� d�b]Y\fhg�� ���vfh`$Y�gu[_bkdsgu�m^s��d�g!^�� � ds`_Y�d�b]Y\fhgfhg�bkpu^Pgufh`_z d��ZluY\[_ivd�b]�epu^a` fhi.^a`kd�bkY\fsgMpuds[#�.^a^mgoY�g�b]`]f�lutu�m^al �j��fhg!^Pf�� �¡fhgulufsg � [ bed
6!Yr�ad
�
�af�fhi.^a`]d�bkY � ^a[m�!��g d [_z ds����luY�[]ivd�b]�epLfsi�^m`kd�b]Y\fhg ��Y�b]p d'��^��Vbk^ag![�fs� � ^mpuY\�m�\^a[m��b]pu^��afhgjbk`_fh�\��^a`
Y�[d
�u��^>b]f�z>dsY\gjbed�Y\g $�g!f
����^al y ^ fs� bkp!^ bed76	Y�[ � [_bed�bktu[�d�gul�dsiui!`]f�6	Y\z>d�bk^�i�fs[]Y�b]Y\fhg dsgulNpuds[#��Y�b]b]�\^luY ?>�mtu��b�� ��Y�bkp84_f���ds�\��f	�ad�bkY�fhgu[a� . []Y�z>iu��^
z>^adsg fs��f 
�^a`_Y\g y 4_f��u[�bkf�lu`_Y � ^m`][�pvds[ ��^m^ag l!^ � Y\[_^al
�vds[_^alLfhgPb]pu^�`kdsg!lufhz ds�m�a^m[][�iu`]fsb]f	�mfh�$Y\g!pu^a`_^agjb�Y\g bkpu^�lvd�bkd'[_��[_b]^az �B� � d �mtu[_b]fhz>^m`riupufhgu^m[
bkp!^�bed76	Y��afhz�ivdsgj����fh` d#i!Y\�1$�tui*�!b]pu^ZluY�[]ivd�bk�epu^m`>�u`]fhdslu� d�[_bk[ b]f�ds�����ad
�u[ d0�!Y\l `_^a��tu^a[cb�dsgul bkp!^
iuY��1$�t!i'�\f�� d�b]Y\fhg*����d
6!Y�[¨b]pvd�b d�`]^���`_^a^<��Y�bkpuY�g'd#lu^ �vgu^ml'`kdsluY�tu[}f�� �![kd �s�vd#��tvds`cbk^a`}fs�ªd z�Y\�\^��adsg
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z>d
$s^�d��uY�l �j� iu`_^a[][_Y\g y fsgu^�fs��bkpu^�[cbed�b]tu[)�ut!b_bkfhg![a� � pu^�`kdsgul!fhzTd��a�a^m[][riu`_fsbkf��afh��[]fh`cbk[
fht	b
bkp!^��ads�\�¡�mfhgjbk^agjb]Y\fhg*�.dsg!l�fhg!^�fs��bkpu^�tuguY�bk[�[]tu�m�a^m^alu[ZY�g#�.^a�mfhz�Y\g y bkp!^��v`_[_b�bkf>dsgu[ �}^m`�bkp!^��ads�\�dsgul�dst!b]fhz>d�bkY�� ds������Y\[�d��}ds`]l!^al�b]pu^+4_f��*�

� ��� ���  ����� % � � 
 
�� % "$�&	����

� pu^�puY�[_bkfs`_��fs�	b]pu^$`]^m[]fht!`]�a^ ds���\f�� d�b]Y\fhg�iu`_f��u�\^mzolvd�bk^a[ �uds�1$�bkf b]pu^$ivdsi.^a` �j� �
f�fhiuz>dsg � �
f	f�� 	����
Y\g8��p!Y\�ep�pu^��afhgu[_Y\lu^m`]^ml�b]pu^�iu`]f
�u�\^mzVfs��d
luY\[cbk`_Y-�ut!b]Y\fhg#fs���¨fh`"$8��^ b��}^m^ag�b��}f�ds�mb]Y � Y�b]Y\^m[a� �rf�fhi	xz>dsg z�^agjbkY�fhgu^ml []fhz�^Z^J6ud�z>iu��^a[m�	[_tu�ep ds[}bkp!^�luY�[_bk`_Y-�ut	bkY\fsg fs�¡l!^a[_b]`]tu� bkY � ^
i.f
�¨^a` b]pvd�b}Y\[ iu`]f���x�\^mz d�bkY\� Y�g z�Y\��Y�bed�`_��dsiuiu��Y\�ad�bkY�fhgu[a� 
�^�ds�\[_f#lu^m`]Y � ^al dsgvds����b]Y\�ads�v[]fh��t!bkY�fhgu[�Y\g�[]fsz>^�[]i.^a�mY�ds��� d�[]^a[m�
.�� b]^a`rbkpuY�[a� �
f	fhi!z dsgPdsg!l�|}pvds`_gu^a[#dsgulN|}f	fhi.^a` � | | �!$�� [_b]tuluY\^ml y ^mgu^a`]ds�\YDA d�b]Y\fhg![Zbkf bkpu^�`]^ x[]fstu`]�m^#ds���\f�� d�b]Y\fhg>iu`]f
�u�\^mz��
� ds[_Y\� d��\���s�vbkpu^ i!`]f��u��^az fs��`_^a[_fhtu`]�m^�ds���\f�� d�b]Y\fhg Y\[�lu^m�aY\l!Y\g y p!f
�¢b]f'ds���\f�� d�b]^�d>[]^mb�fs�$bed�[%$�[dsz�fhg y dL��Y\z�Y�bk^ml�dsz�fhtugjb�fs�
`]^m[]fht!`]�a^m[ Y\g []t!�ep � d �&ds[�bkf z>d76	Y\z�Y-Am^ bkpu^ ^�?��mY\^ag!�m�&fs�Zbkp!^[_��[cbk^az � .¢�afhz�z�fhg'^=6!dsz�iu�\^�Y\[ luY�[_bk`_Y-�ut	bk^al'�mfhz�iut!bkY�g y ��pu^m`]^riu`]f y `kdsz�[ ds`_^
[]iu��Y�b t!i�d�z>fhg yd#[_^mb f��ªiu`]f��a^m[][]fs`][+��Y�bkp>b]pu^ y fhds��fs�¡z�Y\guY�z>YDAaY\g y bkpu^�bkY\z�^�gu^a�m^a[][]ds`_�>bkf�`]tug ds���ubkpu^�iu`]f y `kdsz�[a�

� `kdsluY�bkY�fhgvds�u[_fh�\t	bkY\fsgu[$pvd � ^�tu[]^ml'd��m^agjbk`]ds�\YDAa^al��afsg�b]`]fh���\^m`$[]tu�ep ds[ drbeds["$�[]�epu^mlutu�\^m`a�5��puY\�ep>Y\[ dz>ds[_b]^a`�iu`]f��a^m[][�Y�g��epuds` y ^�fs�$d�[][]Y y guguY�g y bkpu^�fsbkp!^a`�iu`]f��a^m[][]^m[�bkf>�afhz�iut!b]^a`_[a�/'�^a�a^mgjbZ`]^m[]^ads`]�eppvds[¨^=6	iu��fh`]^ml bkpu^�tu[]^Zf��¡z d�`%$s^ b ds[}dsg'ds��bk^m`]gvd�b]Y � ^�[_fh�\t!b]Y\fhg���fh`}ds[][_Y y guz�^agjb}iu`]f��!�\^az �uds[]^ml'fhgbkp!^#iu`_Y\�a^�ivds`]dsz�^mbk^m`a�:.�z>fhg y bkp!^�`_^a�\^ � dsgjb��¨fh`%$'bkpud�b�puds[��.^a^mg lufhgu^�Y\g bkpuY�[�d�`]^ d	�.b]pu^a`_^ ds`_^b��¨f b]pvd�brpvd � ^�^=6	iu�\fs`]^al b]pu^�tu[]^�fs� z>ds`%$�^mb][rds[rdsgBds��bk^a`_gvd�b]Y � ^#[]fh��t!bkY�fhg � ��ds� #!$�� � qr`_^,% % ��� ��g
� # #!$!� ��fszn��ds�\fsgu^:��`]fsb]^�driu`]f y `kdszV� ds���\^al��  $g�b]^a`_iu`]Y�[]^
� � ��ds� #!$���bkpvd�b¨[_Y\z t!��d�b]^al�luY\[cbk`_Y-�ut!b]Y\g yiu`_f y `kd�z>[�dsz�fhg y iu`_f	�m^a[][_fh`][m����fh`_^�`_^a�m^agjbk���h��qr`_^ y fs`]f � Y\�rlu^ � ^a��fhi�^ml d�z d�`%$s^ b_x �vds[]^ml�z�^a�epvd�xguY�[]z ��fh`
ds���\f�� d�b]Y\g y d y ^mgjbk[Zbkf'��f	�ad�bkY�fhg �vds[]^ml beds["$�[ � q
`]^,%!%�������pu^a`_^�d y ^agjb][)�uY\l���fs`Zivds�1$�d y ^m[ds��fhg y d []^ b>f���ivd�`kdsz�^mb]^a`][�[_tu�ep�d�[��afh[cb d�gul&l!^a�\Y � ^m`_�N[_i�^m^al�dsgul�bkpu^ ivd��1$�d y ^ �epuf	fs[]^a[�bkp!^
��Y\g!guY\g y d y ^agjb �
. �u`_Y\^ �¡luY\[_�atu[_[]Y�fhg fs�*i�^m`][]fsgugu^a��ds�\��f	�ad�bkY�fhg�Y\[ lu^m[]�a`_Y-�.^al Y�g � X/* %!%���� qrY � ^ag d�[_^mb f��¡i�^mfhiu��^

��Y�b]p � ds`]Y�fhtu[}��tvd��\Y��u� d�b]Y\fhgu[}dsgul'iu`_^m��^m`]^ag!�a^a[�dsgul 4_f
�u[+��Y�b]p � ds`]Y�fhtu[ `_^a��tuY\`_^az�^agjbk[�d�gul'iu`]^ ��^a` x^ag!�a^a[m�ubkpu^�beds["$>Y�[}bkf�d�[][]Y y g bkp!^Zi�^mfhiu��^�bkf b]pu^�4_f��![ Y\gjbk^m�\��Y y ^mg�b]���s����g b]puY\[¨� ds[_^s�!b]pu^
Y\z�z>^mluY�d�bk^bed�[%$ Y�[}bkf�ds[_[]Y y g d�[_^mb�fs� �\^adslu^m`][ bkf�d ��Y\[_b fs� []t �54_^m�mb][a�  �ds�ep �\^adslu^m` � dsg!luY\lvd�bk^
pvds[�d�lu^m[]�m`]Y\i�xbkY�fhg f��*bkpu^mY\`}ds� dsl!^az�Y\��`]^a�mfh`]l��	bkp!^aY\` i.^a`][_fhgvds��Y�b��s�!dsg!l fsbkp!^a`}[_tu�ep tu[]^ ��tu��Y�g!��fh`_z d�b]Y\fhg8��p!^a`]^ads[
bkp!^ �a�\ds[][_^a[ y Y � ^m[�d��\Y�[_b�fs��`]^m��tuY\`_^az�^agjbk[#b]pvd�b#z tu[_b8��^���tu���v���\^ml��j�Lb]pu^ ��^ dslu^m` dsg!l�d��\Y�[_b�fs�iu`_^m��^a`_^agu�m^a[
bkpud�bZbkp!^m�9�¨fhtu��l �\YD$s^#b]f []^m^���t!���v���\^al��  �ds�epB�a��d�[][Z`_^a��tuY\`_^a[
fhg!^ �\^adslu^a`m�¡dsgul ^ads�ep
�\^adslu^m`�� d�g ��^#ds[][_Y y g!^al�b]f ^aY�bkpu^m`�fhg!^#fh`<Aa^a`_f []t �54_^a� bk[a�)� p!^m��luf gufsb�ds��[]f �mfhgu[_Y\lu^m`�z tu��bkY�iu�\^ds[_[]Y y guz>^mgjb �!b]pvd�b�Y\[m�!bkpu^
bkds[%$ f���ds[_[]Y y guY\g y z#tu��b]Y\iu��^��\^adslu^m` i�^m`�[_t �54_^m�mb �
��g>b]^a`]z�[ fs�*`_^a��d�bk^al �¨fh`%$���bkpu^m`]^�Y\[�[]Y y guY��u� dsgjb `]^m[]^ d�`]�ep Y�g�b]pu^�d�`]^ drfs�¡l!Y\[_b]`]YD�ut!bk^ml>`_^a[_fhtu`]�m^ds���\f�� d�b]Y\fhg��$��fh`�Y�gu[_bkdsgu�a^�� � � ~+#!
���lu^m[]�a`_Y-�.^a[>dsg�^ag � Y\`_fhguz�^agjbB��p!^a`]^ d y ^agjbk[���bkds[%$�[>ds`]^ b]Y y p!����afsgugu^a� bk^ml�dsg!l `_^a��tuY�`]^
`]^ads��x�bkY�z>^�[]�epu^mlutu�\Y�g y dsgul'^J6!^m�at!b]Y\fhg���.�g�d�iuiu`]fhds�ep'bkpvd�b �afhgu[_Y\[cbk[�fs��d[_bkdsgulvd�`]l fhi.^a`]d�bkY�g y iu`_f	�m^alut!`]^�dsg!lBd �\f�f�$hx dsp!^ dsl��af�fh`]luY�gvd�b]Y\fhg Y\[�iu`]^m[]^agjb]^al*�#��fh`_^af � ^m`a�*bkp!^

�¨fh`%$ ^J6�bk^ag!lu[�luY�[]ivd�bk�ep []�epu^mlutu�\Y�g y bkf�Y\z�iu`]f � ^
`]^a[_fhtu`_�a^�ds�\��f	�ad�bkY�fhg*�
��g�luY\[cbk`]YD�ut!b]^al�`]^m[]fht!`]�a^ d��\�\f�� d�bkY\fsg d [_^mb�fs��d y ^mgjbk[�z tu[cb�ds[_[]Y y gNbkpu^mY\` `_^a[]fstu`]�m^ bkfBd []^ bfs��bed�[%$�[a� � puY�[
iu`]f
�u�\^mzTds`_Y\[_^a[
Y\g z>dsgj� `_^ ds� x �¨fh`]l l!fhz d�Y\gu[�[]tu�ep ds[
luY\[cbk`_Y-�ut!b]^al [_^agu[_fh`rgu^mbcx
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�¨fh`%$�[ � ~!dsg % � ����luY�[kds[cbk^a`�`]^m[]�at!^ � �rY�b # 
 ����pufh[_iuY�bkds�$[]�epu^mlutu��Y\g y � � � # $��}dsgulLfsbkp!^a`][m��.n��fh`_z d���x
Y-Aad�bkY�fhg fs�ZluY�[_b]`]Y-�!t!bk^ml�`]^m[]fht!`]�a^ ds�\��f	�ad�bkY�fhgNbkpvd�b `_^aiu`_^a[]^mgjbk[ �.fsbkp&l!��gvdsz�Y\��dsgul�l!Y\[_b]`]YD�ut!bk^ml
ds[_i�^m�mbk[¨fs�*b]pu^�i!`]f��u��^azGY�[ l!Y\[]�mtu[][_^al'Y�g � � �
����% � ���@� pu^m[]^�b��}f�d�[]i.^a�mb][}iu`_^a[_^agjbk[ [_fhz�^<$�^m��luY���x
�v�mtu��b]Y\^a[m�#��Y\`][cb ��d luY\[cbk`]YD�ut!b]^al []Y�bktvd�bkY\fsg `]^m[]tu��bk[
Y\g d y ^agjb][�f
�!bedsY�guY\g y fhgu������f	�ads� Y\g!��fh`_z d�bkY\fsg*�
�ut!b���ds�aY�g y y �\f��vd���d�z8�uY y tuY�b��s��b]pvd�b�Y\[a��dsg d y ^agjbZz>d � $�g!f
�,b]pu^#`_^a[]t!��bZf���Y�bk[��\f�� d�� fsi�^m`kd�b]Y\fhgu[
�ut!b�Y�b�z>d �#g!fsb@$�guf��&b]pu^ y ��f��vds��bed�[%$�dsgul�pu^ag!�a^ z>d ��gufsb3$�guf�� ��pvd�b�fhi�^m`kd�b]Y\fhg�fsbkp!^a`][$[_pufhtu��li.^a`_��fs`]z �$~	^m�afhgul��!bkpu^�[]Y�bktvd�b]Y\fhg�Y\[ l!��gvdsz�Y\��[]f d�[]fs�\t!b]Y\fhg�bkf�bkpu^�`]^a[_fhtu`_�a^
ds���\f�� d�b]Y\fhg�i!`]f��u��^az
d�b¨fhgu^�bkY\z�^�z d ���.^a�afsz>^�tugu[_tu�a�m^a[][c��tu� ��pu^mg bkpu^�tugulu^m`]����Y�g y bkds[%$�[ pvd � ^Z�epvdsg y ^al*�@.��a�afs`]luY�g ybkf � � �
� � % � ��bkpu^�d y ^mgjbk[rz tu[cb��mfhgjbkY�g�t!fhtu[]��� z�fhguY�b]fh`�b]pu^���tvds�\Y�b�� fs��b]pu^�[]fh��t!bkY�fhgBdsgulPz tu[cbpvd � ^�d�� d ��b]f ^=6	iu`_^a[_[�[_tu�epB�epvdsg y ^a[
Y\g bkpu^#iu`]f��!�\^az �
q
Y � ^ag b]pu^a[_^�ivds`kd�z>^ bk^a`�fs� dsz8�!Y y tuY�b��dsgul>l!��gvdsz�Y\[_z��jY�b�Y\[�lu^m�ugu^al ��fstu`��a��d�[][]^m[}fs��luY ?>�mtu��b]Y\^m[ f���bkp!^�iu`_f��u��^az �3��g>b]puY\[��ads[]^�bkpu^�luY ?�x
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�)'�w b]pu^Z��Y\[_b}fs� �atu[cbkfhz�^a` ��f	�ad�bkY�fhgu[ Y\[>$�guf���g�dspu^adsl'fs�ªbkY�z>^�dsgul bkp!^
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��q � ~ � � G�Y\� # $ �.Y\[¨dr��`]dsz>^=�}fs`%$ ��fh`�bkpu^�lu^ � ^a��fhiuz�^agjb f���bk`_t!bkp�x�z>dsY\gjbed�Y\gu^ml��!��ds�1$2�.fjds`]l�[_��[cbk^az�[tugul!^a` lu^ � ^m�\fhiuz�^agjb d�b>bkpu^9��g�b]^a���\Y y ^agjb ~���[cbk^az�[ �ªd
�.fh`kd�b]fh`_�s� � pu^Pq � ~&f�
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z>^ bkpuf�l `_^ ds��Y\[_^al��j��bkpu^F�!��ds�1$2�.fjds`]l [_��[_b]^az d�`]�epuY�bk^a� bktu`_^
��Y�b]p bkpu^
Y�bk^m`kd�b]Y � ^�z>^ bkpuf�l'[]tui!i�fh`cbk^ml#�j� b]pu^Zbk`_t!bkp z>dsY\gjb]^agvdsg!�a^
[_��[cbk^az � ��puY��\^Zd��\�\f���Y�g y bkp!^Y\gjb]^ y `]d�bkY�fhg'fs��pu^mb]^a`]f y ^agu^mfhtu[�bk^m�epuguY\��tu^m[a�
� pu^Zz>dsY\g��mfhz>i.fhgu^mgjbk[}f�� q � ~ ds`]^�[]p!f
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�uds[]^��a^ag�xbk`]ds�\Y�[]^m[Zds����iu`_f��u��^azTY�g!��fh`_z d�b]Y\fhg��.Y�gu�a��tuluY�g y b]pu^�[]fh��t!bkY�fhgu[�tugulu^m`
�afhgu[cbk`_tu�mb]Y\fhg*� � pu^ �
guf�����x^al y ^�~	fhtu`_�a^m[�d�`]^�Y\g!lu^ai.^agul!^agjb �ª[]i.^a�mY�ds��Y\[_^al iu`_f��u�\^mzW[_fh� � ^a`_[Zbkpvd�brz>d
$�^�tu[]^�fs��b]pu^�d � d�Y\��d,�u�\^Y\g	��fh`]z>d�bkY�fhg'dsg!l��mfhgjbk`]YD�ut!b]^�Y�g b]tu`]g�z>fs`]^
lvd�bkd���fs`�f�bkpu^m` �
guf�����^al y ^#~	fht!`]�a^m[�b]f��¨fh`"$'fhg�fs`ivds`cbkY\ds�$[]fh��t!bkY�fhgu[
bkf bkp!^ iu`_f��u�\^mz��B� pu^'|}fsg�b]`]fh�}~�b]`]tu� bktu`_^ `]^mi�^ad�bk^mlu���Bz�fhguY�bkfh`_[
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$s^m[�tu[]^ f��vbkpu^�q � ~�b]fZY\gjb]^ y `]d�bk^}ds�\��bkpu^m[]^ b]^a�epuguY���tu^a[�b]`kdsgu[_ivds`_^agjbk��� dsg!l�iu`]f � Y\lu^m[�[]fs�\t!b]Y\fhgu[bkpud�b�� dsg �.^�d�lvdsi!b]^al l!��gvdsz�Y\� d��\���>ds�m�afh`_luY\g y b]f�ivds[][_^ag y ^a`�`_^a��tu^m[_b�dsgul'bk`]d,?����mfhguluY�bkY�fhgu[a�
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f��$`]fht	bk^ y tuY\ludsgu�a^�[_��[_b]^az�[ZY\[�luY�[]�at![][]^ml���~	i�^m�aY��v� ds�����s��b]pu^m�� d��\�at!��d�b]^$`]fht!b]^a[ª��`]fhz d � ^apuY��a�\^,� [ �at!`]`]^mgjb�i.fh[]Y�bkY\fsgZbkf�Y�bk[ªlu^m[_b]Y\gvd�b]Y\fhg �vd�[]^al�fhg�luY y Y�beds��z d�iuiuY\g y�afsg�bkdsY\g!^al�fhg | X�x ' #�� Y�gNbkpu^ � ^apuY��a��^s�Nw fh[]Y�bkY�fhguY\g y y ^ag!^a`kd��\���PY�[8�vds[_^al fhg�z d�i�z d�b]�epuY\g ytu[_Y\g y d��mfhz8�uY�gvd�b]Y\fhgrfs�!lvd�bed ��`]fsz z d y gu^mb]Y\���v^m�\l�[]^mgu[]fh`_[a�hl!Y 
�^a`]^mgjbkY�d��jf	lufsz>^ bk^a`ªz�^ ds[_tu`]^mz>^mgjb

��g!fh`]z>ds�\����l!^a`]Y � ^mlP��`_fhzTbkp!^>[_^agu[_fh`][�tu[]^ml �j� bkp!^ � ^apuY��a�\^,� [�dsgjbkY��\f��1$9�u`]d
$�Y\g y [c�	[cbk^mz��rdsgulLdqrw¨~
`]^m�a^mY � ^m`a��� pu^¨l!`]Y � ^a` Y\[¡iu`_f � Y�lu^al ��Y�b]p�`_fht!b]^ y t!Y\lvdsg!�a^$`]^m�afhz�z�^alvd�b]Y\fhg![ ��� � fhY\�m^�z>^m[][kd y ^dsgul � Y\[_tvds�*luY�[]iu�\d �h�@� pu^r�v`][cb�`]^ d��¡d � d�Y\��d,�uY\��Y�b���fs��gvd � Y y d�b]Y\fhg'[c��[_bk^mz>[�Y\g  $tu`_fhi�^�dsi!i�^ads`]^ml�Y�g
� # # �	� ��Y�bkp�bkp!^��\dstugu�ep>Y\g qr^m`]z>dsgj��fs�¡w$puY��\Y\i![ � [}|+.�'�Y-G��jY�guY�b]Y�ds������Y\g�bkpu^<� � * ��[]^m`]Y�^a[ `kdsg y ^fs��� ds`_[a�
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� pu^ � ^ap!Y\�a��^�`]fht!b]Y\g y iu`_f��u��^az d�[ ^mgu�afstugjbk^a`_^al Y�griu`kds� bkY��a^�Y\g � fs� � ^m[�z>dsgj�Z`_^a[cbk`]Y��mb]Y\fhgu[ªfhgrbkp!^`]fst!bk^m[�b]pvd�b�lu^m�\Y � ^a`c� � ^apuY��a�\^m[�� dsg���fh���\f��r��~�i�^m�aY��u� ds�����h�s[]fhz�^ fs�.bkpu^ z�fh`]^ �mfhz�z>fhg#`]^a[cbk`_Y\�mb]Y\fhg![ds`_^ lu^a[_�a`_Y-�.^al Y\g � � | # �����<* ^ �adsg �a�\ds[][_Y�� � bkp!^a[]^�`_^a[cbk`]Y��mb]Y\fhgu[�bkf d �m^a`cbedsY�g ^=6�bk^mgjb�ds[Z`]^m��d�b]Y\g y^aY�bkpu^m`Zbkf b]pu^ � ^mpuY\�m�\^a[rfh`�bkf bkp!^��mtu[_b]fhz�^a`][m�0� brY�[
Y\z�i�fh`cbedsgjb�bkf gufsb]^ bkpvd�b
Y\gBdsgj� iuds`_b]Y\�at!��ds`� d�[]^ guf�b ds�\��fs�
b]pu^a[_^ `]^m[_bk`_Y\� bkY\fsgu[>z>d ��d�iuiu���s� puf��}^ � ^m` Y�g&b]puY\g $�Y�g yNy ^mgu^a`_Y\� d��\��� d,��fht	b bkp!^iu`_f��u�\^mz:Y�brY�[rtu[]^ ��tu� b]f���Y\[cbrds�\�$`_^a[cbk`]Y��mb]Y\fhgu[Zb]pvd�b�i�f�bk^agjb]Y�ds������� dsgLdsiuiu���h�!�}^a��f
� �}^�lu^m[]�a`_Y-�.^
bkp!^a[]^�`]^m[_b]`]Y\� bkY�fhgu[ Y\g'b]pu`]^m^ y `]fhtui![a� � ^mpuY\�m�\^m[a�v�at![_bkfsz>^m`][�dsgul fsbkp!^a` ��ds�mb]fh`][m�

� ��� � ( � � � � �
Q  �ds�ep � ^mpuY\�m�\^rpvds[�d��\Y\z�Y�b)���adsivds�mY�b�� x tu[_tvds�����!�¨^aY y pjb�dsgul ��fs` � fh�\t!z>^��}fhg b]pu^r�\fjd�l�ads`]`_Y\^ml*��^s� y � �ut![]^a['pud � ^ d ��Y\z�Y�b�fhg�b]pu^ g�tuz8�.^a`>fs�ri.^afhiu��^���^ y ds������d��\�\f��¨^al&fhg
�.fjds`_l*�

Q  �ds�ep � ^ap!Y\�a��^�puds[ d bkf�beds�>�¨fh`%$�Y�g y b]Y\z�^'��`]fhz l!^aivds`cbktu`_^ b]fNds`_`]Y � d��>�vds�1$�d�b�bkp!^l!^ai.fsb �ub���iuY�� ds����� b]f��afhz�iu���B��Y�b]p ��^ y d���`]^m[_b]`]Y\� bkY�fhgu[ fhg lu`]Y � ^m`][ � �¨fh`"$�Y�g y pufhtu`_[a�
Q  �ds�ep � ^apuY��a��^#pvds[�d�b]Y\z�^�i.^a`_Y\f�l ��Y�bkpuY�g#��puY��ep Y�b�z t![_bZ��^ d � ^�bkpu^�lu^ai.fsba�.b���iuY�� ds�����b]f>^mgu[]t!`]^rbkpvd�b�[_ivds�m^�Y�[�d � dsY���d
�!�\^���fs` Y\gu�mfhz>Y�g y � ^apuY��a�\^m[ bkf�`]^a[_tuiuiu��� bkp!^�l!^ai.fsb �
Q  �ds�ep � ^apuY��a�\^¨pvds[�d�g�tuz8�.^a`�fs�!bkY\z�^ i�^m`]Y\f�lu[ lutu`_Y\g y ��p!Y\�ep Y�b�luf�^a[�gufsbkp!Y\g y ��lu`_Y � ^m`][��`_^a[cb�i.^a`_Y\f�lu[1� �
Q  �ds�ep � ^mpuY\�m�\^rpvds[�d��afh[cb�ds[][_f	�mY�d�b]^al ��Y�b]p�Y�bk[ tu[_^r��fs` lu^a��Y � ^m`]Y�^a[a�
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� #



Q  �ds�ep �mtu[_b]fhz�^a`�puds[
d>�m^a`cbedsY�g ��tvdsgjbkY�b�� ��p!Y\�ep pvds[�bkf��.^#l!^a�\Y � ^m`]^al ��fh`��afh���\^m�mbk^ml � �b���iuY�� ds����� �¨^�tu[]tvd��\����b]puY\g $Mfs��iut!`]^Nlu^m�\Y � ^a`c�ofsi�^m`kd�b]Y\fhgu[#�ut!b b]pu^a`_^�ds`]^ fhi�^m`kd�xb]Y\fhg![>Y�g � fh� � Y�g y �mfh�\��^a� bkY\fsgu[�fhgu��� d�gul�fhi.^a`]d�bkY�fhgu[�Y\g � fs� � Y\g y dLz�Y 6 f��Z�afs�\�\^m�mb]Y\fhgu[d�gulBlu^a��Y � ^m`]Y�^a[���^�� y ��bkp!^ �utu[]Y�gu^a[_[r�\^ � ^a�$^J6!i!`]^a[_[�l!^a�\Y � ^m`_� ���afs�\�\^m�mb]Y\fhg�fhi�^m`kd�b]Y\fhg![Zfs�X 
 � �s�v^alu^m`kds�  ;6	iu`_^a[_[ �s��w¨~ � ��~	fhz�^mbkY�z>^m[>b]puY\[ ��tvd�g�b]Y�b���Y\[�$�guf���gM^=6!ds�mb]��� ��bkp!^
l!^mbk^m`]z�Y\guY�[_b]Y\� � d�[]^�� dsgulM[]fsz>^ bkY\z�^a[ $�guf���g ��Y�bkp5d l!^ y `_^a^Pfs�#t!gu�a^m`_bed�Y\gjb�� ��bkp!^[cbkf��epvds[cbkY\�r�ads[]^�� �

Q  �ds�epL�atu[cbkfhz�^a`
puds[�d g�tuz0��^m`�f��¨b]Y\z�^ i�^m`]Y�f	lu[
l!tu`]Y�g y ��puY\�epPlu^m�\Y � ^a`c� � dsgPf��a�at!`
� bkY�z>^���Y\gul!f
��[ � �o��fs`>^J6ud�z>iu��^�dP�atu[cbkfhz�^a`>z>Y y pjb!�.^�i!`]^aiuds`]^ml�fhgu��� b]fNds�m�a^mi!bl!^a�\Y � ^m`_�#��^ b��}^m^ag � % P 	 %�x � � P 	 % fh`<��^ b��}^m^ag � 
 P % % dsg!l � 
 P � �	��� p!^a[]^ b��¨f i�^m`]Y�f	lu[f���b]Y\z�^ ds`]^ b]pu^ bkY�z>^+��Y�guluf���[$��fh`�bkp!^ �atu[cbkfhz�^a`m�;� Y\z�^>��Y\gul!f
��[ ds`_^ �afhg � ^aguY�^agjb¨b]f�mtu[_b]fhz�^a`][�ds[�bkpu^ ��$�g!f
� ��p!^ag lu^m�\Y � ^a`c� Y\[��\YD$s^m��� b]f>f��a�mtu`�d�gul�b]pu^m� � d�g�[_�epu^alut!�\^l!^a�\Y � ^m`]Y\^m[>b]f []t!Y�b b]fLb]pu^#�¨fh`%$ ivd�b_bk^m`]g�fs��bkpu^mY\`�[_bed 
 � ��pufNz>d � gu^m^al�b]fN�epu^m�1$Y�gu�afsz>Y�g yry f	f�lu[m�j[]Y y g���fh`$b]pu^az ��^mbk��� �@� Y�z>^>��Y�guluf���[ ds`_^�Y\gu�mfhg � ^ag!Y\^agjb¨bkf�lu^a��Y � ^m`_��mfhz�ivdsguY�^a[�ds[�b]pu^m� �\Y�z>Y�b}b]pu^aY�` �v^J6	Y-�uY��\Y�b�����^s� y � b��¨f �at![_bkfsz>^m`][�`_Y y pjb�gu^=6�b�luf	fs`�b]f^ads�ep�f�bkpu^m`�z�Y y p�b pvd � ^ � ^a`c� luY 
�^a`_^agjb�bkY�z>^���Y�guluf���[1� �

Q  �ds�ep��atu[cbkfhz�^a`�pvd�[�d�g�d�[][]f��aY\d�bk^ml � Y�[]Y�b}bkY\z�^���l!`]fhi'bkY�z>^�� �
Q  �ds�epL�atu[cbkfhz�^a`rpvd�[�d []^ b�fs� � ^apuY��a��^a[)��puY\�epL� dsg!gufsb �.^�t![]^alP��fh`
lu^m�\Y � ^a`c� ��ds�m�a^m[][`_^a[cbk`]Y��mb]Y\fhgu[ �
Q  �ds�ep��mtu[_b]fhz>^m`�pvds[�d�iu`]Y�fh`]Y�b�����fs`�lu^m�\Y � ^a`c� ��Y��vbkp!^ � ^mpuY\�m�\^a[$�adsguguf�b$lu^a��Y � ^a`�b]frds�\��bkp!^�mtu[_b]fhz�^a`][ � ��� ��iuY�� ds�����>bkpuY�[ z>Y y pjb pvdsiui.^ag lutu^
b]f�l!`]Y � ^a` � � ^mpuY\�m�\^rtugvd � dsY\�\d
�uY��\Y�b��s�
Q  �ds�ep>�atu[cbkfhz�^a`$z>d � fh`$z>d � guf�b ds�a�m^ai!b []i!�\Y�b � Y�[]Y�bk[/��drl!^a�\Y � ^m`_� ���afs�\�\^m�mb]Y\fhg �j��z�fh`]^b]pvdsg fhgu^ � ^mpuY\�m�\^�� �

	!��� � ( � � � 	��
� � �7�
Q � tu��b]Y\iu��^�bk`_Y\iu[:�j� b]pu^
[kdsz�^ � ^mpuY\�m�\^
fhg d�[]Y�g y ��^Zlvd �h� ��pu^m`]^
bkp!^ � ^apuY��a��^
`]^mb]tu`]g![�b]fb]pu^rlu^ai.fsb�dsgul bkp!^ag y f	^m[�fht!b�d y d�Y\g ��^�� y � i.fh[cb�f
?��a^ � d�gu[1� �
Q � `]Y�iu[/�j� [kdsz�^ � ^mpuY\�m�\^r�\fhg y ^a`}b]pvdsg fhgu^rlvd � ��^s� y �@��Y�bkp f � ^m`]guY y pjb�[_bkfsiu[1� �
Q |}fsz>ivd�`_bkz�^agjbkds�\Y�[]^al � ^apuY��a��^a[/��Y�bkp z>dsgj� luY 
�^m`]^mg�b�b���i.^a[�fs��i!`]f�lutu�mb][�b]f�lu^a��Y � ^m`a�
Q � fh`]^
bkpudsg�fsgu^rlu^ai.fsb � ��p!^a`]^ � ^apuY��a�\^m[��adsg [_bed�`_b � � Y�[]Y�b ��^mgul d�b�luY 
�^a`_^agjb�lu^ai.fsb][a�

��fh`_^af � ^m`a��Y�g � � | #3� � ds�\[_f l!Y\[]�mtu[][_^a[�Y\[][_tu^a[�d
�.fht!b�lu^m[]Y y gLfs� � ^mpuY\�m�\^�`]fst!bk^m[a�!��gBbkp!Y\[r� ds[_^bkf'z�^a^ b
bkpu^�d,��f � ^�`_^a��tuY�`]^az�^agjb][rb]pu^a`_^�ds`]^�d g�tuz0��^m`�f��¨f
�54_^a� bkY � ^a[
bkpud�b
�afstu�\l��.^�dslufhi	bk^al��
� pu`_^a^ �vds[]Y��
f��54_^m�mbkY � ^m[��adsg#�.^rluY\[cbkY�g y tuY�[]pu^ml P

� ����Y�guY\z�Y-Am^#bkp!^>g�tuz8�.^a`�fs� � ^ap!Y\�a��^a[�tu[]^ml � � ^apuY��a��^a[a��dsgulPbkpu^mY\`�ds[][_f	�mY�d�b]^alPlu`]Y � ^m`][a��fs� bk^mgpvd � ^#d � 6	^al��afh[cbJ�
�	����Y�guY\z�Y-Am^�b]pu^
bkfsbkds�*luY�[_bed�gu�a^B��fs` bkY\z�^��¨b]`kd � ^m�\��^al
	!����Y�guY\z�Y-Am^ []fhz�^��afhz8�!Y\gvd�b]Y\fhg�fs� � � �$^8� ��� ��Y�� ^s����z>Y�guY\z�Y-Am^}bkpu^�bkf�beds��fs�*� 6!^ml'dsgul � d�`]Y�d,�u�\^�mfh[_ba�
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� pu^Z�mfh[_b}fs� � ^mpuY\�m�\^m[}Y\g�bkp!^ � ^mpuY\�m�\^ �v^a^ b Y\[ fs� b]^ag `_^ y d�`]lu^ml'ds[ dr� 6	^al'�mfh[_b}[]f�b]pvd�b¨bkpu^��v`][cbf��54_^m�mb]Y � ^¨�afh`_`]^m[]i.fhgulu[�b]f�b]pu^}z�Y\guY�z>YDA d�b]Y\fhg�fs�u� 6	^ml �afh[cb �hb]pu^}[_^a�afsgul f��54_^m�mb]Y � ^}�afh`_`]^a[_i�fsgulu[�b]fbkp!^ z>Y�guY\z�Y-Aad�bkY�fhg
fs� � ds`]Y\d
�u�\^ �afs[_bk[ �!d�gul bkpu^ b]puY\`_l f��54_^m�mb]Y � ^��mfh`]`_^a[]i.fhgul![�bkfZbkp!^ z>Y�guY\z�Y-Aad�bkY�fhgfs� bkfsbkds�*�mfh[_ba�
��gjbk`]Y�gu[]Y�� ds�����s�sbkpu^ �F'�w Y�[�d
[]ivd�b]Y�ds�!iu`]f��!�\^az ��XZt!`]Y\g y bkpu^���d�[_b�lu^m� dslu^m[a��puf��}^ � ^m`a�	b]^az�i�fs`kds�ds[_i�^m�mbk[�fs� `_fht!b]Y\g y iu`]f
�u�\^mz>[ pvd � ^ ds�\[_f �.^a^mgo[cbktuluY�^al*� #�� b]^ag*�
tu[_^a`_[�� d�gofhgu��� �.^L[_^a` � ^allutu`_Y\g y �a^a`cbedsY�g pufstu`][ f��¡bkpu^�lvd �h�u[_tu�ep ds[ f
?��m^Zpufhtu`_[ fh` pufhtu`_[>�.^m��fh`_^�bkp!^Zfhi.^aguY�g y fs�ªd�[]pufhi���vtu`_b]pu^a`_z>fs`]^s��bk`kd�gu[]i.fh`_bkd�bkY�fhg �mfhz>iudsguY\^m[�bk`c��b]f
�afhz�iut!b]^ []^m` � Y\�m^�luY 
�^a`_^agjbkY\d�bkY�fhg0�j� l!^a�\Y � ^m`]Y\g y

��Y�b]puY\g�iu`_^a[_i�^m�aY��u^al b]Y\z�^>��Y\guluf���[F�.�)'�w@�>* � �2� pu^ �)'�w �>* Y\[ d y ^mgu^a`]ds�\YDA d�b]Y\fhg�f���bkp!^ �F'�wY\g � fh� � Y\g y bkpu^�d�lulu^al��mfhz�iu�\^J6!Y�b���b]pvd�b$^ � ^m`_��tu[_^a`$[_pufhtu��l ��^ [_^a` � ^al���Y�b]p�d y Y � ^ag�bkY�z>^ ��Y\g!luf��r��vtu`_b]pu^a`_z>fs`]^s�*b]pu^�f��54_^a� bkY � ^�^ � fh� � ^a[#z�Y\g!Y\z�Y-AaY�g y d �mfhz8�uY�gvd�b]Y\fhg fs�I�.fsbkpPluY\[cbedsg!�a^a[
b]`kd � ^m�\�\^mldsgul bkp!^Zbkfsbkds�*lutu`]d�bkY�fhg fs� bkpu^r`]fst!bk^m[a� �sfhg y � ��d�g�b�dsg!l ���\Y�^mb pvd � ^�[_^ ds`_�epu^al ��fh` []fh��t!bkY�fhgu[}��fs`bkp!^0�F'�w@�>*,�E��g bkpu^mY\`F�¨fh`%$��ªbkpu^ �Pdsl74_tu[cb
bkpu^ �F'�w5b]f Y\gu�mfh`]i.fh`kd�bk^�z tu��bkY�iu�\^�bkY\z�^0��Y�guluf���[
i.^a`�tu[]^m`][ � � � � # $ ���:��g�b]puY\[�luY�[][]^m`_bkd�bkY�fhg*� �¨^#luf>gufsb��afhgu[_Y\lu^m` �F'�w@�>*,��#
g bkpu^�fsb]pu^a`�pvdsgul*�
�¨^#tu[_^#bkY�z>^)��Y\g!luf���[�bkf>`]tug dsg ds[_[]Y y guz�^agjbZd�� y fh`_Y�b]puz�� ��puY\�ep9��Y��\�ªds���\f��Mbkpu^#ds[][_Y y guz�^agjb�fs�bkp!^ �.^a[cb�bed76	Y*bkf>���¢Y�g�d y `]^m^az�^agjb/��Y�bkp'b]pu^aY�` �\f�� d�b]Y\fhgu[ dsgul luY\[cbedsg!�a^s�
.�lvd�i!bkY � ^�`_fht!b]Y\g y ��fh`¨`_fjdsl�bk`kd7?>��Y\[ luY\[_�atu[_[]^ml Y�g ��d��}�m^mb_b dsgul�'�f��!Y\gu[_fhg � �;' % %����@��g>b]pu^aY�`

�¨fh`%$��sb]pu^m��lu^m[]�a`_Y-�.^ dsg�Y\gjbk^ y `kd�bk^al�[_��[_b]^az,bkpvd�b�tu[_^a[��afhg y ^a[_b]Y\fhg�Y\g!��fs`]z>d�bkY�fhgZbkf y tuY\l!^¨`_fht!bkY�g y �
�.fsbkp Y\g dsl � d�gu�a^�dsgul���puY��\^
Y\g'b]`kdsgu[_Y�ba�;� b�f 
�^m`][ b��¨f���^ad�bktu`_^a[ P

Q 
�Y\[_b]fh`]Y��¨Y�g!��fh`_z d�b]Y\fhg�d
�.fht!b��afhg y ^a[cbkY\fsg Y\[��afh���\^a� bk^ml�dsgul�`_^mbed�Y\gu^ml#��fh`�t![]^+��pu^mg�iu��d�guguY\g y`_fht!bk^m[
Q qrw ~ bk`]ds�1$�[ � ^mpuY\�m�\^a[���puY\��^ b]pu^m�&tugul!^a`_bkd
$s^ 4_fhtu`]g!^m��[a��dsgul d ~	pufh`cb ��^m[][]d y ^B~	^m` � Y\�m^
��~u� ~ � � � �jq #!
��ªY\g'b]pu^ q
�\f
�vds�¡~��	[cbk^mz ��fs`���f��uY��\^�|}fhz�z tuguY�� d�b]Y\fhg![ ��q�~u� � z>dsY\gjbed�Y\gu[
�mfhz>z#tuguY\�ad�bkY�fhgu[>�.^mb��¨^a^mg d�z>f � Y\g y � ^apuY��a��^�d�gul d��m^agjbk`]ds�ªiu��dsg!guY\g y [_^a` � Y��a^rbkf�[]t yhy ^a[cb`_^ � Y\[_^al `]fht!b]^a[�d � fhY�luY\g y �mfhg y ^m[_b]Y\fhg*�

� pu^m� ds��[]f�Y�z>i!�\^az�^agjb]^alLd�iu`_fsbkfsb���i.^ tu[_Y\g y �hd � d	� � b�[]p!f
��[#puf�� �afhz�iut!b]Y\g y � �afsz>z t!guY�x� d�bkY\fsgu[ dsgul ��f	�ad�bkY�fhg Y\g	��fh`]z>d�bkY�fhg��afhz8�!Y\gu^ml Y�g dsg Y\g!��fs`]z>d�bkY�fhg>[c��[_bk^mz � dsg iu`_f � Y�lu^ � ds�\tud
�u�\^��ds�mY\�\Y�bkY�^a[�Y\g d�g t �uY���t!Y�bkfstu[Z�afsz>iut	bkY\g y ^ag � Y\`_fhguz�^agjb �)��g b]pu^aY�`Ziu`_fsbkfsb���i.^s��b]pu^m��Y\z�iu��^az�^agjbk^ml
�¡^a^,� [ ds� y fs`]Y�b]puz � �¡^a^�
 � � bkfB�vgul&bkpu^ ��^m[_b>`]fht	bk^s� ��g&bkp!^��ads[]^ fs�Zfstu`>`_^a[_^ ds`_�ep*� bkpu^�����f���l	x
* ds`][_pvds�\�rd�� y fh`_Y�b]puz � | �E' # %���puds[#�.^a^mg tu[_^alob]f&�vgulMbkpu^ ��^m[_b�`]fht!b]^s� � p!^ Y\z�iu��^az�^agjbk^ml
iu`_fsbkfsb���i.^ �afsgu[]Y�[_bk[�f���[]^ � ^a`]ds� z>f�lutu��^a[ ��puY\�ep�`_^aiu`_^a[]^mgjb�b]pu^ [c�	[cbk^mz [_b]`]tu� bktu`_^ ds[ []p!f
��g�Y�g
��Y y tu`]^ ����
!�

Q � pu^�[c�	[cbk^mzI�mfh�\��^a� bk[
�afsg y ^a[cbkY�fhgLY�g!��fh`_z d�b]Y\fhg ��`]fhz:d � ds`_Y\^ b�� fs�}luY 
�^a`_^agjbrgu^mb��¨fh`"$P[_^a` x
� Y\�m^a[m� |}fhg � ^a`cbk^m`][���fh`�dsgj��^a��^mb]`]fhguY�� lvd�bkd []fhtu`_�a^ � d�g �.^���`]Y�b]bk^mg�Y\gulu^mi�^mgulu^mg�b]����d�gulb]pu^
[]fs� b��}ds`_^
� dsg��.^
ds[%$�^al bkf�l!��gvd�z>Y�� ds�����>dslul'lvd�bed []fstu`]�m^a[ ��`]fhz bkp!^
[_��[_b]^az ��Y�bkpufht	b
`_^a[_bkds`_b]Y\g y �

Q � pu^m[]^�lvd�bkd�ds`]^
�mfh�\�\d�bk^ml Y\gjbkf�d�[_Y\g y ��^Z��tu^at!^�d�gul �afhiuY�^a[ luY�[_b]`]Y-�!t!bk^ml b]f�`]^ y Y\[cbk^a`_^al lvd�bkd`_^a�aY�iuY\^mgjbk[a��Y\gu�m�\tul!Y\g y d z>dsi z>dsgvd y ^m`�b]pvd�bZds�a�mtuz tu�\d�bk^m[�puY�[_bkfs`]Y\��Y\g	��fh`]z>d�bkY�fhg dsgul ��Y � ^lvd�bed�[]^m` � Y\�m^�b]f�Y�g!��fh`_z �m�\Y\^mgjbk[�fs��tugvdsgjbkY��aY�ivd�bk^ml �afhg y ^a[_b]Y\fhg��
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Q � pu^'z>dsiNz>dsgvd y ^a`�dsguguf�bed�b]^a[�d lu^ bedsY��\^mlN`]fjd�lNz d�i���Y�b]pN�afhg y ^a[cbkY\fsg�Y\g!��fh`_z d�bkY\fsgB��fs`luY 
�^m`]^mg�b�b]Y\z�^a[ fs� bkp!^�lud � d�gul lvd �	[�fs� bkpu^)�¨^a^�$.�
Q � pu^
`_fht!b]Y\g y []^a` � Y\�a^
t![]^a[ b]pu^Z�mfhgugu^m�mbkY � Y�b��'d�gul'� dsiuds�aY�b��>Y�g!��fh`_z d�b]Y\fhg�Y\g>bkpu^Zz>dsi z>dsg	xd y ^a`}b]f��ugul dsg fhi!bkY�z d���`_fht!bk^)�.^mb��¨^a^mg d ivd�Y\` fs� i.fhY\gjb][ ��fh` d y Y � ^ag'b]Y\z�^Zfs� lu^aiuds`_b]tu`]^��Y�g b]^a`_z>[ fs��z�Y\guY�z>YDAaY\g y b]pu^
bkY\z�^
gu^m^alu^ml�bkf�z>d
$s^�d<4_fhtu`_gu^m�s�
Q � pu^��\Y � ^�lvd�bkd�[_^a` � Y��a^�z>fhg!Y�bkfs`][�bkp!^��mtu`]`_^agjb i.fh[]Y�bkY�fhgu[$fs���a�\Y�^agjbk[¨dsgul��at!`]`]^mgjb �afsg y ^a[cbkY�fhgds��fhg y b]pu^aY�` dsgjb]Y\�aY�ivd�b]^al'`]fst!bk^m[a�vdsg!l�d�l � Y\[]^m[ bkpu^mz@fs�ª`_^ � Y\[_^al84_fhtu`_gu^m�>bkY\z�^a[}dsgul'`_fht!bk^m[b]f>d � fhY\l �afhg y ^a[cbkY\fsg*�
Q .�g�dsl!z>Y�guY\[cbk`kd�bkY\fsg �afsgu[]fh��^�ds�\��f
��[ dsg�fsi�^m`kd�b]fh`}bkf�z�fhguY�b]fh` d�gul��mfhgjbk`_fh�*bkpu^r[c�	[cbk^mz��
��puf�f � ��pvd #3�7� � iu`]f � Y\l!^a[�d�lu^ bedsY��\^alBlu^m[]�m`]Y\i	bkY\fsg fs�+��fsb]pPb]pu^�iu`]Y�gu�aY�iu�\^m[�d�gulLi!`kds� bkY\�m^a[�fs�z�f	lu^m`]g � ^ap!Y\�a��^a[��\f�� d�b]Y\fhg�dsgul�gvd � Y y d�b]Y\fhg�[_��[cbk^az�[a��
�^ luY\[_�atu[_[]^a[$Y�[][_tu^a[�d
��fst!b�`_fht!b]^¨iu�\dsguguY�g y �[]t!�epLbkpud�b�Y�br� d�g �.^��a��d�[][]Y��v^alPY\gjb]f ^mY�b]pu^a`
��fh`rds��� � ^mpuY\�m�\^m[�fsg d ivds`cbkY\�mtu��d�`Z`]fjd�lPg!^mb��¨fh`%$���fs`[]Y�g y ��^ x � ^apuY��a��^ `]fht	bk^�iu�\dsguguY�g y �C��puY��epLi!��dsgu[rd'[_Y\g y ��^ `]fst!bk^ ��fh`rd'[_Y\g y ��^ � ^mpuY\�m�\^�ds�m�afh`_luY\g y b]fbkp!^��mtu`]`_^agjb��\f�� d�b]Y\fhg'd�gul�d y Y � ^mg�lu^m[_b]Y\gvd�b]Y\fhg��
. � ds`]Y�^mb�� f���`_fht!b]^ fhi!bkY�z>YDA d�b]Y\fhg��a`_Y�b]^a`]Y\dZz d � ��^ t![]^al�Y\g�`_fht!b]^ iu��dsg!guY\g y ��� pu^���tvds��Y�b���fs��d`]fst!bk^�lu^ai.^ag!lu[}fhg�z>dsgj����ds�mb]fh`][�[]t!�ep ds[�luY\[cbedsgu�m^s��bk`]d � ^a��bkY�z>^��hbk`kd � ^a�.[]i.^a^al��	g�tuz8�.^a` fs��bktu`_gu[dsgulPbk`]d,?��>��Y y pjbk[m� dsgul l	�	gudsz>Y���bk`kd7?>��Y\g	��fh`]z>d�bkY�fhg*�>~	i.^a�mY��v�ads�\���h�¡bkpu^m[]^���ds�mb]fh`][�ds`]^�`]^ ��^a`_^alds[ b]pu^�bk`]d � ^a�¡�mfh[_b�Y�g � ��pvd #3�,� ��� ~	fsz>^Zl!`]Y � ^a`_[ z d �>iu`]^ ��^a` bkp!^Z[]pufs`_bk^m[_b�luY�[_bed�gu�a^�� #Zb]pu^a`_[ z d �iu`_^m��^a`�bkpu^>[]pufh`cbk^m[_b b]`kd � ^m�¨bkY�z>^���^ bk�s�#� pu^a`_^m��fh`_^s�$bkp!^ ^ � ds��tvd�b]Y\fhgB��tugu� bkY\fsg bkf z�Y\g!Y\z�Y-Aa^�bkpuY�[�afs[_b�lu^ai.^ag!lu[�fsg b]pu^r[_��[_b]^az lu^m[]Y y g�dsg!l�tu[_^a`�iu`_^m��^a`_^agu�m^s�
� pu^a[_^ `]fst!bk^�[]^a��^a� bkY\fsg��a`_Y�b]^a`]Y\dP�adsg �.^�^mY�b]pu^a`�� 6	^al �j�&dLlu^m[]Y y g�fh`�Y\z�iu�\^mz>^mgjbk^al � Y�dPd[]^m�\^m�mbed,�u�\^�tu[_^a`rY\gjb]^a`_��d��a^s�0��f z�Y\guY�z>YDAa^rbkpu^ b]`kd � ^m�$luY\[cbedsgu�m^s�ªluY�[_bed�gu�a^�Y�[
tu[]tvd��\����[_b]fh`]^mlLY�gBdluY y Y�bkds�¨z>dsi�lvd�bed
�vd�[]^s� []fBbkpud�b�bkpu^'`_fht!b]^ i!��dsgug!Y\g y d�� y fh`_Y�b]puz � dsg tu[]^'b]pu^'lvd�bkd
�vds[_^���p!^ag

i.^a`_��fs`]z�Y\g y z�Y\guY�z>YDA d�b]Y\fhg*� � �$b]`kd � ^m� b]Y\z�^�Y�[<�.^aY�g y z>Y�guY\z�Y-Am^al*�!b]pu^#`_fjdsl�[]^ y z>^mg�b��\^mg y pjbZd�gul[]i.^a^ml ��Y\z�Y�b�ds`]^�fs� b]^ag�lu^m�ugu^al ds[ d�b]b]`]Y-�!t!bk^m[$fs��b]pu^�`]fjdsl�[_^ y z�^agjb Y\g�bkp!^�l!Y y Y�beds�	z dsi�lud�bed
�uds[]^��
��g'[]t!z>z>ds`_�s�!lu^ bk^m`]z�Y\gvd�b]Y\fhg>fs�¡bkp!^F��^m[_b�`_fht!bk^�Y\g � fh� � ^m[ tu[]Y�g y d luY y Y�bkds�vz d�i bkf�[_^a�\^m�mb�d `_fht!b]^bkpud�b�z>Y�guY\z�Y-Am^a[ � d�`]Y�d,�u�\^m[ []tu�ep�ds[ bkY�z>^
d�gul�l!Y\[_bkdsgu�m^s�

� �



� � & � 1 � � / � ��� � � 	 � � � � � � ��� � � / � � � � � �

� ds[_Y\�ads�\���h� bkp!^ i!`]f��u��^az5luY\[_�atu[_[]^al�Y\g
bkp!Y\[¡`]^m[]^ads`]�ep�Y\[ªds��[]f `]^m��d�b]^al)��Y�b]p�b]pu^�w$Y\�1$�tui#dsgul�XZ^a��Y � ^m`_�w$`]f��!�\^az ��w�X
w�� � '�tu� #3� ��� ��p!Y\�ep Y\[ d�[]i.^a�aY��v�
� d�[]^rfs���)'�w�� ��g'Y�bk[}z>fh[cb:�vds[_Y\����fs`]znY�b �mfhgu[_Y\[_b][
fs�ªd �v^a^ b fs� � ^ap!Y\�a��^a[}dsgul [_^mb f��¡�atu[cbkfhz�^a` `]^m��tu^a[cbk[a�) �ds�ep `_^a��tu^a[cb []i.^a�mY��v^m[a�vd�b}��^ ds[cb dsg>fh`]Y y Y\g�\f�� d�bkY\fsg�dsgul drlu^m[_bkY�gvd�b]Y\fhg��\f�� d�b]Y\fhg��H� p!^ � ^mpuY\�m�\^m[¨z t![_b bk`kd � ^a�vbkpu`_fht y p�bkpu^��\f�� d�bkY\fsgu[�[]f�bkpvd�b^ d��ep�fh`_Y y Y�g Y\[ � Y�[]Y�b]^al��.^m��fh`_^rb]pu^r�afh`_`]^m[]i.fhguluY�g y lu^a[cbkY\gud�bkY�fhg*�;� puY�[�[]Y\z�iu��^Ziu`]f
�u�\^mz@[_b]`]tu� bktu`_^
� d�g#�.^rtu[]^ml b]f>z�f	l!^a�*ivd��1$�d y ^rlu^a��Y � ^m`_� fh`�iut �u��Y\��b]`kdsgu[_Y�ba�
� pu^ ^ads`]����fs`]Y y Y\gu[�fs��w�X
wMds`]^�tugu�a��^ ds`m�<*�Y��\[]fsg#�}ds[�bkp!^��v`_[_bZb]f [_b]tul!� bkpu^ i!`]f��u��^az Y\g�d

`]Y y fh`_fhtu[ z dsg!gu^a` � *�Y�� �!% ���@��g puY\[��}fh`"$��upu^�[cbktul!Y\^al d�iut �u��Y\��bk`kd�gu[]Y�b l!��gvdsz�Y\��`]^m��tu^a[cb�[_��[_b]^az �
��puY��ep ds�m�a^ai	bk^al�bk`kd�gu[]i.fh`_bkd�bkY�fhg'`]^m��tu^a[cbk[���`_fhz Y\g!luY � Y\l!tvds�\[ dsgul�[_z d��\� y `]fhtui![a�+� p!^#�at![_bkfsz>^m`[]i.^a�mY��v^ml�bkp!^�fh`_Y y Y�g dsgul�l!^a[_b]Y\gvd�bkY\fsg&��f	�ad�bkY�fhgu[a� g�tuz8�.^a`�fs�
i.^a`_[]fhgu[>Y\g�bkpu^ ivds`cb��h� d�gul�bkp!^lu^m[]Y\`_^alMds`_`]Y � ds��bkY�z>^��7|}t![_bkfsz>^m`][��¨^a`]^Pds[_[]tuz�^al�`_^ dsl!�&��fh`'lu^mivds`_b]tu`]^Bd�b bkpu^ b]Y\z�^�fs��bkp!^� d��\����� puY\[Zi!`]f��u��^az � d�[
l!��gvdsz�Y\�0�.^a�adstu[_^�`_^a��tu^m[_bk[
��fh`�[]^m` � Y\�m^�ds`]`_Y � ^mlBds[Zbkp!^ � ^mpuY\�m�\^a[F�¨^a`_^^ag!`]fht!b]^
[kd�b]Y\[c� �	Y�g y iu`_^ � Y\fht![ `]^a��tu^m[_b][a��� pu^rf��54_^a� bkY � ^)� d�[ bkf�[kd�b]Y\[c� � �mtu[_b]fhz>^m` `]^m��t!^a[_b][ ��p!Y\�\^z�Y\guY�z>YDAaY\g y �mtu[_b]fhz>^m`�luY\[]d�bkY�[_��ds� bkY\fsg!��Y�b]p b]pu^r[]^a` � Y\�a^�dsg!l�fhi.^a`]d�bkY�g y �afs[_b �
� pu^>w X
w5pvds[rd g�t!z8��^m`rfs� � ds`_Y�d�b]Y\fhg![a�*[_fhz>^�f��I��puY��ep d�`]^�iu`]^m[]^mg�b]^al ds[
��fh�\��f
��[m�8� pu^m[]^�epvds`]ds�mb]^a`_Y\[_b]Y\�m[�d�`]^
��tuY�b]^rY\z�i�fh`cbedsgjb b]f�bkpu^rlu^m[]Y y g�fs��dsg ds�m�atu`]d�bk^�dsgul ��ds[cb�d�� y fh`_Y�b]puz��
Q � ��� � � � � � ( � � � � � � � � � � �\YD$s^�ds�\� � ^apuY��a�\^�`]fst!bkY�g y i!`]f��u��^az�[a�vbkp!^#z�f	lu^m� dsgul d�� y fh`_Y�b]puzlu^mi�^mgul�puY y pu���rfhg ��pu^mb]pu^a`�b]pu^ `]^m��tu^a[cb}d�`]^}[_^a` � Y��a^ml��j�#dZ[]Y�g y �\^ � ^mpuY\�m�\^ fs`�z tu��bkY�iu�\^����vfh`b]pu^ ��`]d � ^a���\Y\g y ~	ds�\^m[]z>dsgBw$`]f��u��^az � ��~!w�� � d'z tu��bkY\i!�\^ � ^apuY��a�\^�iu`_f��u��^azT�adsg ��^�[]Y�z>i!���
b]`kdsgu[c��fh`]z�^al b]f'�vgul bkpu^�fsi!bkY�z tuz{[]fh��t!bkY�fhg*� ��gBb]puY\[�� ds[_^s�¡bkpu^ � ^apuY��a��^�`]fht!b]^a[rds`_^��afhg�x�ad�bk^mgvd�bk^ml bkf���fh`]z d�[]Y\g y �\^��\fhg y `_fht!bk^�� G�f�[]tu�ep b]`kdsgu[c��fh`]z>d�b]Y\fhg�Y\[�$�guf���g ��fh` b]pu^Zw�X
w
�.^a�adstu[]^�^ ds�ep'fh`_Y y Y�g�dsgul lu^m[_b]Y\gvd�b]Y\fhg>z tu[cb>�.^ � Y\[_Y�bk^ml fhg>bkpu^�[kdsz�^�[_^ y z�^agjb f��*bkpu^��afhg�x�ad�bk^mgvd�bk^ml `]fst!bk^���� ^a�epuguY���tu^a[
pvd � ^8��^m^ag i!`]fhi.fh[]^ml bkf>[]fh� � ^#z#tu��b]Y\iu��^ � ^apuY��a��^#iu`_f��u�\^mz>[
�j�N[_fh� � Y�g y d []^m��tu^agu�m^�f���[]Y\g y �\^ � ^ap!Y\�a��^ iu`_f��u�\^mz>[m�P��fs`#^=6!dsz�iu��^s�$�at![_bkfsz>^m`][�z>d � �.^�m�\tu[cbk^a`_^al��j��iu`_f�6	Y�z>Y�b�� bkpu^mg ^ads�ep �a��tu[_b]^a`¨ds[][_Y y g!^al b]f#d�[]Y\g y �\^ � ^mpuY\�m�\^�� #Zb]pu^a` []fs�\t!b]Y\fhgu[pvd � ^�tu[_^al �afh��tuz�g y ^agu^m`kd�b]Y\fhg'b]^a�epuguY���tu^a[�bkf�fhi!b]Y\z�Y-Aa^�bkpu^�ds[_[]Y y guz�^agjb�fs���atu[cbkfhz�^a`_[�b]f
� ^apuY��a�\^m[a�

Q � ��	 ��� � � � � � � 	
� � � � .�[cbed�b]Y\�}i!`]f��u��^az,Y\[ []i.^a�mY��v^ml ��^ ��fh`]^}d�[]fs�\t!b]Y\fhg�Y\[ `]^a��tuY�`]^ml*�;� puY�[
[_Y�bktud�bkY�fhg>�mfh`]`_^a[_i�fhg!lu[}bkf�`]^m��t!^a[_b []^a` � Y\�a^��\fhg y ^mgufht y p Y\g d�l � dsgu�a^�[]f#b]pvd�b � ^mpuY\�m�\^a[¨z d �
�.^�`]fht!b]^al ��^ ��fh`]^�l!^aivds`cbkY�g y bkpu^�lu^mi�fsba��G�f ��tu`_b]pu^a`
`_^a��tu^a[cbk[���fh`
[]^m` � Y\�m^ ds`_^�ds�a�m^ai!b]^ald�� b]^a` b]pu^ � ^ap!Y\�a��^a[>ds`]^'l!Y\[]iud�bk�epu^ml*� .{l	�	gudsz>Y��'iu`]f
�u�\^mz���fhg�bkpu^ fsb]pu^a`�pudsgul*�}ds�\��f
��[
�mtu[_b]fhz>^m`][rbkf `]^m��tu^a[cb []^m` � Y\�m^ d�� bk^a`
b]pu^ � ^apuY��a��^a[�ds`]^�luY�[]ivd�b]�epu^al��!��gBbkpuY�[�`_^a[_^ ds`_�ep*���¨^�mfhgu[]Y�lu^a`�[]^m` � Y\�m^#`]^m��tu^a[cbk[rd�� b]^a`�bkpu^�bed76	Y\[�ds`_^#luY�[]ivd�b]�epu^al�Y\g d�z>f
�uY\��^
^ag � Y\`]fsguz>^mgjbZlu^ xi.^agul!Y\g y fhg �\f�� d�b]Y\fhg fs�3�.fsb]p����Ddsg!l bkd76	Y��@� pu^�fhi!b]Y\z�Y-Aad�bkY�fhg fs� bkY�z>^ x � ds`c�	Y�g y [c�	[cbk^mz`_^a��tuY\`_^a[�[]fsiupuY\[cbkY�� d�b]^al�ds� y fs`]Y�b]puz�[ b]f>^mgu[]tu`_^�i!`]fhi.^a` [_^a` � Y��a^ � q
^aY # %����

Q ' �
	 � ��� ( � � � � � � 	 � � �*� ( � � � � ���7	 � � � � �7��� ~�fhz>^ iupj��[]Y�� ds��[_��[_b]^az�['ds�\��f�� � ds` y f fs`i.^a`_[]fhgu[ b]f�bk`]dsgu[c��^a`#��`_fhz fhgu^ � ^apuY��a�\^>bkf dsg!fsbkpu^m`�d�b�d�gNY\gjbk^m`]z�^aluY\d�bk^>iu��d��a^s� �"��`]dsgu[ x[_puY\iuz�^agjb 
��afhz�iu�\Y�� d�b]^a[}b]pu^
`]fst!bkY�g y iu`]f��a^m[][/�.^a� d�tu[]^
bkp!^m�'`_^a��tuY\`_^
Y\gjbk^m`kds� bkY�fhg ��^ b��}^m^agb��¨f�[]^aiuds`kd�b]^ � ^mpuY\�m�\^a[m� � pu^Zb��}f � ^apuY��a�\^m[ z tu[cb/��fsb]p � Y\[]Y�b d �mfhz>z�fhg ��f	�ad�bkY�fhg!��Y�bkp bkp!^
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[_^a�afsgulPds`]`_Y � Y\g y []fhz�^#b]Y\z�^ d�� b]^a`�b]pu^ �v`_[_b � .���bkp!fht y p � ^apuY��a��^#bk`]dsgu[_��^m`][rds`_^ []fsz>^ bkY\z�^a[tugud � fhY\lud
�u�\^��!bkp!^m� ds`_^
puY y p!��� l!Y\[]�mfhtu`]d y ^al��
Q � � � � � � � � � � � � � 	 ��� � ��g#[_fhz�^¨iu`_f��u��^az�[a��bkpu^ `]^m��t!Y\`]^mz>^mgjbk[�f��u^ d��ep `]^m��t!^a[_b�^=6!ds�mb]���
�ub][b]pu^}�adsivds�mY�b���fs�ubkp!^ � ^mpuY\�m�\^s����g#bkp!Y\[��ads[]^�� � ^mpuY\�m�\^a[�z tu[cb�iuY��1$�tui d��\fjd�l dsgul#Y\z�z>^mluY�d�b]^a���b]`kdsgu[_i�fs`_b Y�b'b]f Y�bk[ lu^m[_bkY�gvd�b]Y\fhg �.^m��fh`_^Bb]pu^m���adsgM[]^a` � Y\�a^Pfsb]pu^a` `]^m��t!^a[_b][a� �vfh`'f�bkpu^m`
iu`_f��u��^az�[a�sb]pu^ �\fhdsl�ds`_^ ��ds` y ^a`ªbkpudsg bkpu^ �adsivds�mY�b���fs�.dsgj� [_Y\g y �\^ � ^apuY��a��^ dsgul�z t![_b@�.^ []i!�\Y�bb]f0�.^�ds�m�afhz�f�lvd�bk^ml*�;� puY�[¨[_Y�b]tvd�bkY�fhg�ds`]Y�[]^m[a����fh`¨^J6!dsz>i!�\^s� ��pu^mg lu^ads�\Y�g y ��Y�bkp��utu�D$�� ds` y f�mfhgu[]Y�[_b]Y\g y fs� iuY�^a�m^a[>��puY��ep �adsg ^ ds[_Y\���!�.^
luY � Y�lu^al dsz�fhg y � ^apuY��a��^a[a�@��g'b]puY\[ luY�[][_^a`_bkd�bkY�fhg*�
�j��gvd�bktu`_^�bkd76	Y\[�ds`_^�fhgu��� ds�\��f��}^ml bkf�� ds`_`_� fsgu^�����d�b dZbkY\z�^s����g>i!`kds� bkY\�m^ bkpuY�[ ��� z d �
�.^Zfhgu^�i�^m`][]fsg fs` d y `_fhtui fs� i.^afhi!�\^s� �ut!b>�¨^
[_b]Y\����b]`]^ad�b Y�b ds[ d#[_Y\g y �\^�f
�54_^a� b�dsgul'Y y gufh`]^��fh` [_Y\z�iu�\Y��aY�b���� [}[]d
$s^�dsgj� tug�tu[_tvds�ª�aY�`]�at!gu[_bkdsgu�a^m[�[_tu�ep d�[�z#tu��b]Y\iu��^�lu`_fhi f 
 �\f�� d�bkY\fsgu[a�
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��gBbkpuY�[
�epvdsi!b]^a` �}^�`]^ � Y\^�� �vds[_Y\���afhg!�a^ai	bk[a� #Ztu`F�¨fh`%$ ^mgu�afhz�ivds[_[]^m[�b]pu^�z dsY�gBds`]^ad P ��f��!Y\�\^
�¡f	�ad�bkY�fhg	x�� ds[]^ml�~	^m` � Y\�m^�� �E� ~ � �3� puY�[ �afsgu�a^mi!b�Y\[�lu^a[_�a`]YD��^ml�Y\g b]pu^ ��fh���\f���Y\g y []^m�mb]Y\fhgu[m��� pu^lu^ �vguY�b]Y\fhg dsg!l ��tug!lvdsz�^agjbeds��[�fs� �E� ~���Y\���*iu`]f � Y\l!^�d��afsz>z�fhg �afhg!�a^ai	bktvds� y `_fhtugul ��fh` ��tu`cbkpu^m`[_b]tul!� Y�gjbkf b]pu^�`]^m��t!Y\`]^mz>^mgjbk[rfs� �E� ~ dsgul ��Y\����$�^a^miLtu[Z��f��at![]^al���Y�b]puY\g�bkpu^�f��24_^a�mb]Y � ^�fs��bkpuY�[luY�[][]^m`_bkd�bkY�fhg*�
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� pu^
�mfhg � ^a` y ^ag!�a^�fs� z tu��b]Y\iu��^�b]^a�epug!fh�\f y Y\^a[m�!Y�gu�a��tuluY\g y#y ^mf y `kd�iupuY\��Y\g!��fh`_z d�bkY\fsg>[c�	[cbk^mz ��q)�c~ � �bkp!^ Y\gjb]^a`]g!^mb �H��Y\`_^a�\^m[][��afhz�z tug!Y\� d�bkY\fsg*�¡�\f�� d�b]Y\fhgBz�^mb]puf	l![a��d�gul i.fh`_bkd
�u��^�l!^ � Y\�m^a[a��pvds[ y Y � ^mg`]Y�[]^�bkf gu^=�Vb���i�^m[#fs�¨Y\g	��fh`]z>d�bkY�fhg t!b]Y\��Y�bkY�^a[�b]pvd�brz>d � ��^�`_^m��^a`_`]^mlNds[r�\f�� d�bkY\fsg []^a` � Y\�a^m[a��.��\[_f� d��\�\^ml z�f��uY\��^#��f	�ad�bkY�fhg�[_^a` � Y��a^a[m� ��Y\`]^m�\^m[][
�\f�� d�bkY\fsg�[]^m` � Y\�m^s�ªfh`Z��f	�ad�bkY�fhg	x �vds[]^ml []^m` � Y\�m^a[m�ªb]pu^a[_^[_��[cbk^az�[ d��\�\f�������[¨bkf�tu[_^�[_^a` � Y��a^a[I�vds[_^al fsg�b]pu^aY�` i.fh[_Y�bkY�fhg�fh` y ^mf y `kd�iupuY\����f	�ad�bkY�fhg*�E� pu^����fs��bkp!^��E� ~NluY\[_�atu[_[]^al�Y�gNbkpuY�[ luY\[_[]^m`_bed�bkY\fsgNY\[�d�[][]t!z>^mlNbkf �.^ d�b��	i!Y\� d��}tu[_^a`�fs��dsg ��gjbk^m`]gu^ b
^agud
�u�\^ml>�m^a���\tu�\ds`�bk^m�\^ai!pufhgu^��2��Y�`]^m�\^a[_[}w ^a`_[]fhgvd���XZY y Y�bkds� .�[][_Y\[_bkdsgjb)��w�X .F�$fs`¨d�g���f�bkpu^m`���Y�`]^a��^a[_[lu^ � Y��a^r� d�ivd
�u��^�f���[_tuiui.fh`_b]Y\g y d�iu`]^m[]^mg�bkd�bkY�fhg ��d �h^m`a�~	i.^a�aY��v� d��\���s� �E� ~�Y�[$tu[]^ml>b]f�lu^ �vgu^�dsgul�iu`_f � Y�lu^�[_^a` � Y��a^m[I�vd�[]^al>Y\g�bkp!^ y ^af y `]dsiupuY�� i�fs[]Y�b]Y\fhgfs��d�z>f
�uY\��^$lu^ � Y\�m^s� #�� b]^ag*�sd �E� ~�Y�[�d�[]^m` � Y\�m^ Y\g�`]^ads��b]Y\z�^$bkpvd�b�� d�g tu[]^ bkpu^¨lu^m�ugu^al i!`]fs�v��^¨f���d[]t �u[]�m`]Y-�.^a`$b]f�[_^agul�bkp!^�z�fh[cb�dslvdsi	bk^al�Y\g	��fh`]z>d�bkY�fhg d�b�bkpvd�b�z>fhz�^agjb dsg!l���f	�ads�\^�����g�b]puY\[;�}d �h��d
�E� ~ �afstu�\l i!`]f � Y\lu^�b]pu^ y ^mfhi.^a`][_fhgvds��Y\[_^al Y�g!��fh`]z>d�b]Y\fhg�pu^m�\iuY�g y i.^afhi!�\^���Y�bkp `_fht!bk^m[ dsgul b]`kdsg![]Y�b�afsguluY�b]Y\fhg![a���\f�� d�b]Y\g y y d�[�[cbed�b]Y\fhgu[ fh`ª`]^m[_bkdstu`kd�g�b][a�h`_fjdslu[_Y\lu^¨ds[_[]Y\[cbedsg!�a^s���v^a^ b�z>dsgvd y ^az�^agjb ���\fjd�lbk`]ds�1$�Y\g y dsg!l b]`kds�mY\g y fs��d�[_bkfs�\^ag �ads`a��dsg!l�d��\f�b fs��fsbkpu^m`][m�
. z>fh`_^��afhz�iu��^mbk^�lu^ �vguY�bkY\fsg fs� �E� ~ ��fh�\��f���[a� � pu^m[]^�[]^a` � Y\�a^m[ dsl!lu`]^m[][�[]f z dsgj� l!Y 
�^a`]^mgjbb���i�^m[
fs��Y\g!lutu[_b]`]Y�^a[a��`]^a[_^ ds`_�epB�a^agjb]^a`][�dsg!lBdsiuiu��Y\� d�bkY\fsgu[�b]pvd�b�Y�bZY�[�tu[_^m��tu��bkf �mfhgu[]Y�lu^a`Zd `kdsg y ^fs��lu^m�uguY�b]Y\fhg �  ¨~ ' % %����
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.�g �E� ~���Y\gNbkp!^ �u`]fjd�lu^a[cb�[]^ag![]^s�¨Y\[�dsgj� []^a` � Y\�a^ fh` dsiuiu��Y\� d�bkY\fsgLbkpud�b�^=6�bk^mgulu[�[]ivd�bkY�d��}Y\g	��fh`cxz>d�bkY�fhg�i!`]f��a^a[_[]Y�g y �.fh`
q)�c~ �adsivd
�uY��\Y�bkY\^m[a�ub]f tu[]^m`][ � Y\d�bkp!^0��gjbk^m`]gu^ brdsgul ��fh` ��Y�`]^m�\^a[_[�gu^ b��}fs`%$��
.�i!iu�\Y�� d�b]Y\fhgu[ ds�a�m^a[][_Y-�u��^ � Y�d lu^a["$jbkfhi&�afhz�iut!b]^a`��\Y�g $s^ml�bkf bkpu^���gjbk^m`]gu^ b �¨[]tu�ep�ds[�bkpufh[_^ iu`]f�x
� Y\lu^mlB�j� �k| #r� # � #r� 
�� �:�:�r� �mfhz�f � fht*� �afhz � �u`1��dsgul�bkpu^ �k��d�i �¡Y\g $ 
B� �:�:�r� z d�iu�\Y�g $�� �mfhz��ds`_^ �H� ~���| ds�����a^mgjbk^a`_[ ��p!^a`]^
b]^a�\^miupufhg!^
fhi�^m`kd�b]fh`][ z>dsg�tvds������^agjb]^a`�fh` dst	bkfhz>d�bkY�� ds������ds�m�a^m[][�d
tu[_^a` � [#��f	�ad�bkY�fhg �afstu�\l ds�\[_f �.^��afhgu[_Y\lu^m`]^ml �E� ~��  36!dsz>i!�\^a[�Y\g!�a�\t!lu^�^az�^a` y ^agu� �L`_^a[_i�fhg![]^ [_^a` x
� Y\�m^a[�[]t!�ep�ds[  ��# � � � �}Y\` % %�� �a^agjb]^a`][�fh`�bkpu^ .�z>^m`]Y\�adsg .�t	bkfhz�f��uY��\^�.�[][_f	�mY�d�b]Y\fhgC� [ '�fjdsl![]Y\l!^
.�[_[]Y�[_bed�gu�a^#~	^a` � Y\�a^��
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�¨�Bz>dsgulvd�bk^�fs�¨bkpu^���g!Y�bk^mlN~�bed�b]^a[���^mlu^a`]ds� |}fhz�z tuguY�� d�b]Y\fhg![r|}fhz�z>Y�[][]Y�fhg ��� | |:� �ªb]pu^ y ^af�x
y `]dsiupuY��
i�fh[_Y�b]Y\fhg f���ds���*�a^m�\��tu��ds`¨iupufhg!^�l!^ � Y\�m^a[�z tu[_b/�.^rlu^mb]^a� bk^al�[]f�bkpvd�b�^az�^a` y ^agu� �'[]^m` � Y\�m^a[� d�g �.^�luY\[_ivd�b]�epu^alPbkf'bkpu^��ads�\��^a` � [
�\f�� d�bkY\fsg*� w$pvds[_^ � f��¨b]pu^  ���# � � z>dsgulvd�bk^�`]^m��tuY\`_^alP� ds`_`]Y�x
^a`_[
bkf'Y\l!^agjbkY�� �#��Y�bkpuY�g ��puY\�epP�a^m�\��[_Y�b]^ bkpu^�tu[_^a`)�}ds[r�\f�� d�b]^al*��w$pvds[]^ � fs��bkp!^>� | |¢z d�gulvd�b]^
`]^m��tuY\`_^a[�b]pvd�b
�ads`]`_Y\^a`_[�iu`_f � Y�lu^�d ��f	�ad�bkY�fhg#��Y�bkpuY�g d � � �>z�^mbk^m`Z`kd�luY\tu[�Y\g d�bZ�\^ads[_b 
3�
� fs��bkp!^
� d�[]^a[m�>�}^ �hfhg!l�bkp!^�� | |5z>dsgulud�bk^��viupvds[_^)	�^az�^a` y ^ag!�m� []^m` � Y\�m^a[�Y\gu�m�\tul!^ �E� ~ dst!b]pu^agjb]Y\� d�bkY\fsgz�^mbkp!f	lu[�iu`_f � Y�luY\g y z�fh`]^��afhgjb]`]fh�$bkf bkpu^�tu[_^a`#b]f�iu`_fsbk^m�mb#iu`]Y � d��m�Pdsgul ds�\��f��Vbkp!^az bkf []^m�\^a� b
��puY��ep�[_^a` � Y��a^a[�bkp!^m� �}dsgjb�b]f�`]^a�m^aY � ^s�
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~	^m` � Y\�m^a[�b]pvd�b�t!bkY��\YDAa^ y ^mf y `kd�iupuY\�ri.fh[]Y�bkY�fhg fs�$d ��Y\`]^m�\^m[][�lu^ � Y\�m^�b]f>lu^m`]Y � ^#Y�g!��fh`_z d�b]Y\fhg `]^a�\d�bk^mlbkf>bkpvd�b��\f�� d�b]Y\fhg ^agud
�u�\^�tu[]^m`][Zb]f iutu����Y�g!��fh`]z>d�b]Y\fhg'bkf>bkpu^mz(��pu^mgu^ � ^a`
Y�bZY\[�gu^m^alu^ml*� � ��i.^ fs�iutu���*[]^m` � Y\�m^a[�Y\gu�m�\tul!^ P
Q�� �	���
����� ��� ����� � ��
���� � dsz pu^a`_^s�jpuf��&luf)� y ^mb�bkpu^m`]^ ��� pu^a[_^�ds`]^ [_fhz�^ fs�vbkp!^ �v`][cb$�\f�� d�b]Y\fhg[_^a` � Y��a^a[�bkf �.^rf 
�^m`]^ml � Y�d b]pu^)��Y\`]^ml * ^��*�
Q�� � ����� �
��� ��
���� �
gu^a^ml�d bed
6!Y guf��r�9. pufh��lu^a`�fs��d�z�f��uY��\^�lu^ � Y��a^ [_Y y guds�\[rbkpvd�b�bkd76	Y¨Y�[gu^m^alu^ml*�@��d76	Y.[_^a` � Y��a^m[¨fhi.^a`]d�bkY�g y Y\g�bkpud�b�bk^a`_`]Y�bkfh`c� � d�g dst	bkfhz>d�bkY�� ds������ivds[_[¨fsg�b]pu^���� � [��f	�ad�bkY�fhg�dsgul&iupufhgu^ g�tuz8�.^a`�^aY�bkpu^m`�b]f dBluY�[]ivd�b]�epu^a`�fh`�luY�`]^a� bk���NbkfBbkpu^ gu^ads`]^m[_b bkd76	Y��
����[ ds`_^��afhgjbed��mbk^ml �j�Ld `_^a[]i.fhgul!^agjb�Y\g	��fh`]z�Y\g y b]pu^az:b]pvd�b#d bkd76	Y�Y\[rgu^ d�`%�j�Ldsgul ��Y��\�
[_f	fhg ds`_`]Y � ^s�

Q! ��" �����$#��������&%(' �)� ���*� *�pu^a`_^�Y\[�bkp!^�g!^ ds`_^a[_b 
 ����[_^a`][ Y\g!luY\�ad�bk^}b]pu^/�utu[_Y\gu^m[][ � d�b]^ y fh`_Y\^m[b]pu^m� ds`]^
Y�g�b]^a`_^a[_b]^al Y\g dsg!l i!tu�\��tui d []^mb�fs� ��Y\[_b]Y\g y [}Y\g fh`]lu^m` fs��iu`]f�6	Y\z�Y�b���bkf b]pu^
tu[_^a` � [��f	�ad�bkY�fhg*�
Q!+-,�. ��
��0/ ���1��� �����-� G�f�bkY�� ��z�^+��pu^ag���dszVgu^ads`�dZ[]t!iuiu�\Y�^a`�b]pvd�b$�ads`]`_Y\^a[�b]pu^ []i.^a�mY��v� Y�bk^mz �
dszn�\f�f�$�Y\g y ��fh`m�;� puY\[ b���i.^
fs�ª[]^m` � Y\�m^s�v`_^m��^a`_`]^ml b]f�ds[ z�f��uY��\^��afhz�z>^m`]�m^ ��z�x��mfhz>z�^a`_�a^�� ��mfhgugu^m�mbk[ �!t!�h^m`]['bkf�[_^a�\��^a`_[a� ����['^agjbk^m`]Y\g y dN[]pufhi!iuY\g y d�`]^ d���Y�bkp d�g ^a�\^m�mb]`]fhguY�����Y\[_b
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Y�gu�a��tuluY\g y bkpu^ �!`kdsgul![a�¡��^ d�b]tu`]^m[a�ªfh`
z�f	l!^a��g�tuz0��^m`][rfs��bkpu^�iu`_f	l!tu�mb][
�afh`_`]^a[_i�fsguluY\g y b]fb]pu^a[_^�[_pufhiuiuY�g y �\Y�[_b �3��g�dsl!luY�b]Y\fhg*�u����[��mfhtu�\l�ds��[]f�f��!bkdsY\g luY�`]^m�mbkY�fhgu[ b]f�b]pu^r[_b]fh`]^��
Q�� 
���� �

�� � 
�� ����� �
� � ��
 ��� p!^a[]^�[]^m` � Y\�m^a[�^mgvd
�u��^�t![]^a`_[�b]f>i.fhY\gjb�bkp!^aY\`:��Y�`]^a��^a[_[�lu^ � Y\�a^#d�b�d��ds�mY\��Y�b�� dsg!l f��!bkdsY\g Y\g!��fs`]z>d�bkY�fhg d
��fst!bZY�b ��^aY�bkpu^m`���`]fszWd��a^mg�b]`kds��lvd�bkd
�vds[_^#fh`���`]fhz bkp!^
��ds�mY\��Y�b�� Y�bk[_^a��� � Y\d>Y�g!��`kds`_^al�fh`�f�bkpu^m`�b���i�^�fs�@��Y\`_^a��^a[][�lvd�bkd>bk`]dsgu[c��^a`a� � puY�[��afstu�\l#��^#ds�\[_fY�z>iu��^az�^agjbk^ml ds[�d $�Y�gul fs��i!tu[]p []^m` � Y\�m^s�
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w$tu[]p `_^m��^m`][�b]f'dsg �E� ~ b]pvd�b�t!bkY��\Y-Am^a[�bkpu^�i�fs[]Y�b]Y\fhg�fs��dB��Y�`]^m�\^a[_[�lu^ � Y\�a^�bkf ��tvds��Y�� �'b]pu^#pufs�\lu^m`ds[�d�`]^m�aY\i!Y\^agjb�fs��d�[]^a` � Y\�a^��¨~	fhz�^rdsiuiu��Y\� d�bkY\fsgu[ dsgul []^m` � Y\�m^a[�ds`]^
l!^a[]�m`]YD��^ml ds[ ��fh���\f���[a�
Q! ��" �����	��
��
������������� ��
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2� � � puY\[�Y�g!��fh`_z d�b]Y\fhgP� d�g�b]pu^ag�^mY�bkp!^a` �.^
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bkf ^m[_bkY�z d�bk^rbkpu^�bk`kd � ^a��b]Y\z�^�f���d
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Y\g!��fh`_z d�bkY\fsg�pvd�[
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� dsgB�mfhz>i!�\^az�^agjbZb]pu^�`]^adsluY�g y fs�b]pu^�b]^a`]z�Y\guds���>� p!^ ds[_[]Y\[cbedsg!�a^#lud�bed�z d
$�^a[�Y�b�i�fh[_[]YD�u�\^r��fh` bkpu^�`]^m�a^aY � ^m`�bkf>z d
$�^�b]Y\z�Y\g yz�^ ds[_tu`]^mz>^mgjbk[¨��`_fhz7bkp!^�[kd�bk^a���\Y�bk^a[;��Y�bkpufst!b}pud � Y�g y b]f#lu^m�af�lu^�b]pu^Zds� bktvd��.z�^a[_[kd y ^s�@� puY�[ds[_[]Y�[_bed�gu�a^ y `_^ d�b]����`]^al!tu�a^m[ b]pu^�bkY�z>^�g!^a^al!^alr��fh`ªd�q�w ~Z`]^m�a^mY � ^m`¡bkf�� ds���atu�\d�bk^�bkpu^$��f	�ad�bkY�fhg*�
*�Y�bkpufht	b�b]pu^ d�[][]Y�[_bkdsgu�a^>Y\g!��fs`]z>d�bkY�fhg bkpu^B� Y\z�^ x�bkf�x���Y\`_[_b_x���Y 6 � �:�����@���mfhtu��l �.^ Y�gLbkp!^
`]dsg y ^ �!% 
���[]^m�afhgul![a� *�Y�b]p&d�[][]Y�[_bkdsgu�a^ lvd�bed bkpu^ �:����� �mfhtu�\l �.^ Y\gNb]pu^ `kdsg y ^'fs� � $[_^a�afsgulu[a��� pu^�ds[][_Y\[cbedsgu�m^rlvd�bed�Y�[:�u`]fjd�lu� ds[cb�ds`]fht!gul�fsgu�a^r^ d��ep � pufhtu`m�
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�^m`]^mgu�a^�Y\[�tu[]^ml bkf>� ds���atu�\d�bk^)��pu^m`]^�b]pu^#���
Y�[ �\f�� d�b]^al `]^m��d�b]Y � ^Zb]f�bkpu^ �vds[_^�[cbed�b]Y\fhg![a�@� puY�[�`_^a��tuY�`]^a[ b]pvd�b�bkpu^ �vd�[]^r[_bkd�bkY�fhg i�fh[_Y�b]Y\fhgu[ds`_^�$�g!f
��g�dsgul bkpvd�b�b]pu^ lvd�bedB[]^mgjb>��`_fhz luY 
�^m`]^agjb�[]Y�bk^m[>Y�[�[_��gu�epu`_fhguY-Am^al*� � pu^�z�fh[_b
�mfhz>z�fhg � d �>fs�¡[c�	g!�epu`]fhg!Y-AaY�g y b]pu^��vd�[]^�[cbed�b]Y\fhg![¨Y�[ � Y�drbkpu^�tu[]^�fs�*� 6	^al qrw ~�`_^a�a^mY � ^a`][m�
� pu^r�ads�\�mtu��d�b]Y\fhg'�adsg'bkpu^mg�^mY�bkp!^a`:�.^�l!fhgu^rY\g'bkp!^rb]^a`_z>Y�gvds��fs` bkpu^rgu^ b��}fh`"$��
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��puY��ep�z�^ dsg![�d ��ds[cbk^m`�d��a�a^m[][�bkf�d�z ds[_[]Y � ^
�\f�� d�bed
�u��^Ztu[_^a`/�vds[_^s�
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�ut!`][_ba� � puY\[ Y�g!��fh`]z>d�b]Y\fhg>Y\[ ds��`]^adsl!�B�utuY\��b Y\gjb]f bkpu^
gu^ b��}fs`%$ dsgul'b]pu^rds�a�mtu`kd��m�'Y�[ lu^a�m^agjb
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�^m`]^ag!�a^���^ xY�g y bkpvd�b$bkpu^ tui!�\Y\g $�lvd�bed
Y\[�z�^ d�[]tu`_^al9��bkp!^ lvd�bed�b]pvd�b�Y�[$[]^agjb��j� bkp!^ bk^a`_z>Y�gvds� ��� � # . % %����
� pu^+�vds[]^¨[_bkd�bkY�fhgu[ z>^ads[]tu`_^¨b]pu^}bkY�z>^�fs�vds`]`_Y � ds��fs�vlvd�bed���`_fhz¢bkpu^ bk^m`]z�Y\gvds��� � puY\[�`]^m��t!Y\`]^m[b]pvd�b�d�b �\^ads[_b�bkpu`_^a^ z�fhguY�bkfh`_Y\g y �vds[_^ [_bkd�bkY�fhgu[#ds`]^ d � dsY���d
�!�\^�bkf i.^a`c��fh`]z b]pu^ z�^ ds[_tu`]^ x
z�^agjbk[m�@� pu^F�vd�[]^�[cbed�b]Y\fhg![}gufsb]^�b]pu^�b]Y\z�^�luY 
�^m`]^mgu�a^�dsgul �mfhz8�uY�gu^�Y�bI��Y�bkp'd,�u[]fh��t!bk^�bkY�z>^
`_^ dsluY�g y [ tu[_Y\g y qrw¨~ d
�u[_fh�\t	bk^ZbkY�z>^��a�\f��1$�[a�) #)��XDdsgul � # .,z�Y y pjb ��f	f�$ � ^m`_� []Y�z>Y���ds`m�
�ut	b�b]pu^B$�^m�LluY 
�^a`_^agu�m^ Y�[rb]pvd�b � # .n[]tui!i�fh`cbk[�^=6	Y\[cbkY\g y b]^a`]z�Y\guds�\[m�!� puY�[�Y�[#dsgPY\z�i.fh`cxbkdsgjb�d�[]i.^a�mba��ds[�Y�b>��Y��\��bkd
$s^
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�^m`]^mg�br[_^a` � Y��a^m[��adsgPtu[]^��\f�� d�bkY\fsg	x��vd�[]^al�Y\g!��fh`_z d�bkY\fsg�bkf b]`kds�1$z�f��uY��\^�lu^ � Y\�m^s�!b]f�iu`]f � Y\l!^Z[kd���^ b��h�!b]f�iu`]^ � ^mg�b�`_f�� �.^a`_�s�!bkf ��d��aY\��Y�bkd�bk^�lu^m�\Y � ^a`c�h�vdsg!l'[]f�fhg*�
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Q ��� � �*�E�7� � ��	 � 	 - � � � � � � '�^m[]fht!`]�a^�z>dsgvd y ^az�^agjbrdsiui!�\Y\�ad�bkY�fhgu[�ds`]^�tu[_^alBbkf z>dsgvd y ^b]pu^ �\f y Y\[cbkY\�m[�f�� � ^ap!Y\�a��^ �v^m^mbk[m�( ;6!dsz�iu��^a[ fs��`_^a[_fhtu`]�m^'z d�gvd y ^mz>^mg�b#Y\gu�m�\tul!^>bed
6!Y �v^a^ bz>dsgvd y ^az�^agjb �!b]pu^�dsluz�Y\guY�[_b]`kd�b]Y\fhg>fs���mfhgjbedsY�gu^a` y f�f�lu[ dsgul `]^m[]fht!`]�a^�ds���\f�� d�b]Y\fhg*�
Q � 	 � � - 	 ��� � � � G�d � Y y d�b]Y\fhg dsiuiu��Y\�ad�bkY�fhgu[�ds`]^ tu[]^ml�b]f Y\g!��fs`]zI����[�puf�� b]pu^m�L� dsg �.^a[cb
z�f � ^���`_fhz i.fhY�g�b�
ob]f�i�fhY�gjb 
�� .�iui!�\Y\�ad�bkY�fhg�fs�ªbkpuY�[+$�Y\gul'�adsg �.^
dslvdsi	bk^al b]f � ^mpuY\�m�\^Zfs`i.^alu^m[_b]`]Y�d�g�gvd � Y y d�bkY�fhg*�

��g q
`kd � Y�bkd�bk^ � qr`]d % % ��b]pu^	�E� ~&ds`_^04_fhY\gu^ml&Y�g���fhtu`�� d�b]^ y fs`]Y\^m[�[]Y\z�Y\�\ds`�b]fPb]pu^ � d�b]^ y fh`_Y\^m[lu^m[]�a`_Y-�.^#d,��f � ^��I� p!^���fh���\f���Y\g y lu^a[_�a`]Y�i!bkY�fhg fs��b]pu^r� d�b]^ y fs`]Y\^m[�[]puf���[�b]pvd�b�bkp!^m� �afsg � ^m� bkf�bkp!^[kd�z>^
Y�lu^ d�ds[ bkp!fh[]^�d
�.f � ^s�
Q � � ��	 � � �7��� � puY�[Z� d�bk^ y fh`_��iu`]f � Y\lu^m[Zbkpu^0�vds[]Y�[���fh`�b]`kds�1$�Y�g y �*luY�[]ivd�bk�ep��¡dsgul �u^a^mbrz>dsg	xd y ^az�^agjb [_��[cbk^az�[a�¨�vfh` z>dsgj�>�s^ ds`_[a�ub]`]tu�1$�[�dsgul ^az�^a` y ^ag!�m� � ^apuY��a��^a[ pvd � ^ �.^a^mg b]`kds�1$�^alz>dsg�tvds����� �j� pud � Y�g y bkpu^�lu`]Y � ^a`_[ `kd�luY\f#b]pu^aY�`}��f	�ad�bkY�fhgu[a��|}fhz�ivds`]Y�g y d � ^ap!Y\�a��^
� [ i�fs[]Y�b]Y\fhgY�gL`_^a��d�bkY\fsg bkf�dsg fh`_Y y Y�g fh`rlu^a[cbkY�gvd�bkY�fhgBiu`]f � Y\l!^a[�luY\[_ivd�bk�ep!^a`][ ��Y�b]pLY�g!��fh`]z>d�b]Y\fhg d,��fht	bb]pu^�[_bkd�bktu[
f��}d �u^a^mb�fs� � ^apuY��a�\^m[a� *�Y�bkpBd�t!bkfhz>d�b]^al �\f�� d�bkY\fsg�[_��[cbk^az�[a�ªY�bZY\[�i�fh[_[]YD�u�\^#b]fb]`kds�1$�dsgj��b���i�^�fs� � ^apuY��a�\^�fs`Zz>f
�uY\��^�f��24_^a�mba�  $z�^a` y ^agu� � `]^m[]i.fhgu[]^�i.^a`_[]fhgug!^a�$� d�g �vgul
� Y\� bkY�z>[�fs��d��a�aY�lu^agjb][a�C�!tuY\��lu^a`_[��adsg�bk`]ds�1$ �afhg![_bk`_tu�mb]Y\fhg�^a��tuY�iuz>^mgjb ��l!^a�\Y � ^m`_� �afsz>ivd�guY\^m[�adsg b]`kds�1$ ivds�1$�d y ^m[a�.dsgul i.fh�\Y��a^Z�adsg �ugul�[cbkfh��^ag iu`]fsi�^m`_b��h�

Q / � � * � � � � � � � 	 �,� ( � #Zgu�m^ y ^mf y `]dsiupuY�����f	�ad�bkY�fhg Y\[r^m[_bed,�u�\Y�[]pu^ml*��b]pu^>g!^=6�b ��tu^m[_bkY�fhgLb]fds["$ Y\[m�<*�pu^m`]^Nd�`]^ bkpu^Bgu^ads`]^m[_b ��ds�aY��\Y�bkY\^m[ bkf�z#��i.fh[_Y�bkY�fhg �  $��^a�mb]`]fhg!Y\� �h^m�\��f
�Tivd y ^m[dsg!lLfsb]pu^a`�luY�`]^a� bkfh`c� []^m` � Y\�m^a[�t!bkY��\Y-Am^�iu`]f�6	Y\z�Y�b���[]^ads`]�ep�d�� y fh`_Y�b]puz>[�bkf �vgulPbkpu^�gu^ d�`]^a[cb
�ut![]Y\g!^a[][��\Y�[_bkY�g y [ fh`�fsb]pu^a`���ds�mY\�\Y�bkY�^a[I��Y�bkpuY�g�d�[]i.^a�mY��v^ml `kd�luY\tu[�fs��d>��f	�ad�bkY�fhg*� w$`]f�6	Y\z�Y�b��[_^ ds`_�epu^a[r� d�g bed
$�^�z dsgj� ��fh`]z�[a�
~	Y\z�iu�\^#dsgul [_fhiupuY�[_bkY�� d�b]^al [_^ ds`_�epu^a[�ds`_^ []t!iui�fs`_bk^ml����
q)�c~#[]fs� b��}ds`_^s� ��puY\�ep��adsg ��^ `_^a[]Y�lu^agjb�fhg�dZpvd�gulupu^m�\l��a��Y\^agjb�lu^ � Y\�m^�fh`$ds�m�a^a[_[]^ml `]^mz>f�bk^a���h�
� pu^��mfhz>z�fhg ^J6ud�z>iu��^ �aY�bk^mlB��fs`rd��uds[]Y���f 
�^m`]Y�g y Y\[
d'�mfhgu[]t!z>^m`�fs`]Y\^mgjbk^alB[_^a` � Y��a^�bkpvd�b^mgvd
�u��^a[�tu[]^m`][�bkf��vgul bkp!^�g!^ ds`_^a[_b�`]^m[_bkdstu`kd�g�b �j� b���i.^�fs���at!Y\[]Y�gu^s�

Q ' �
	 �*��� � � � � �
� � � � ��� � pu^m[]^�dsiuiu��Y\�ad�bkY�fhgu[ tu[_^�dBpuY y p���tuds�\Y�b�� y ^mf y `kd�iupuY\�'lud�bed
�uds[]^��
��puY��ep��afhz8�!Y\gu^'z t!��bkY�iu�\^�z>dsi�ds`]^ad �v�\^m[�Y\gjbkfBd []^adsz��\^a[_[�z d�i �mf � ^a`]d y ^'bkpud�b�^agvd,�u�\^m[`_fht!bkY�g y ds�m`]fh[_[�z t!��bkY�iu�\^ y ^af y `kdsi!puY\�Zlud�bed��v�\^m[a�

Q ��� 	 � � ' � � � ���
	�� � � � � � � ��� � � � � .�tul!Y\f bk^J6�brlu^a��Y � ^m`_� � Y\d bk^m�\^ai!pufhgu^�ds���\f���[�tu[_^a`_[rb]ff��	bedsY�g#`]^mi�fs`_bk[���fh`�[_^a�\^m�mb]^al�`]fjd�lu[a��� puY\[�z�^ d�gu[�i.^afhi!�\^ d�`]^ d
�!�\^¨b]fZl!��gvdsz�Y\�ads�\���
^ � ds��tvd�b]^d�iu�\dsgugu^ml�Y�bkY\g!^a`kd�`_� dsgul*�vY���g!^a^al!^al�[_^a��^a�mb�dsg�ds��bk^a`_gvd�b]Y � ^
`_fht!b]^Zbkf>d � fhY\l iu`_f��u��^az�[a�
� ds`]Y�fhtu[rdsi!iu�\Y�� d�b]Y\fhgu[�lu^a[_�a`_Y-�.^al���^m�\f��Vds`]^�ds��`]^adsl!� Y�g lu^ � ^a��fhiuz�^agjb � ��puY��epLt!b]Y\��Y-Aa^�^aY�bkpu^m`�a^m�\��tu��ds`rd�`]�epuY�bk^a� bktu`_^>fs`#d []i.^a�mY����>ds`]�epuY�bk^m�mbkt!`]^>b]pvd�b�z>d
$s^m[#tu[_^ fs� d�z�f��uY\��^ �\f�� d�bkY\fsgP�m^agjbk^m`
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��� ��|:� �/��gMb]pu^L�ads[]^Pfs��bkpuY�[ luY\[_[]^a`cbed�b]Y\fhg���bkp!^ dsi!iu�\Y�� d�b]Y\fhg �.^aY�g y [_bkt!luY\^ml5pu^m`]^��
Y�b � d�g �.^� d�bk^ y fh`]YDAa^al�^aY�bkpu^m`�Y\g�bkpu^�`_^a[]fstu`]�m^�z>dsgvd y ^mz>^mgjb�� d�b]^ y fh`c��[]i.^a�mY��v^ml Y�g � ~5�¨^,# #��.d�gul � w�d�b % %���fs`Y\g bkp!^#�\f�� d�bkfh`�dsg!l�bk`]d � ^a� luY�`]^a� bkY�fhg��ad�bk^ y fh`c��[_i�^m�aY��v^al Y�g � q
`kd % % ���:��g�dsluluY�bkY�fhg*�vY�b�tu[_^a[<��fsb]p�a^m�\��tu��ds`¨�afhz�z tug!Y\� d�bkY\fsg'Y\g!��`]ds[_b]`]tu� bktu`_^rdsgul�q�w ~ bkf��\f�� d�b]^r����[�dsg!l bkd76	Y\[m�

� ��� � � � � � %('�	 � ��% �&���&�

� pu^ d�`]�epuY�bk^a� bktu`_^>�.^aY\g y dslufhi	bk^al b]f	lud � �j� z>dsgj��gu^mb��¨fh`"$#fhi.^a`]d�bkfh`_[�Y�[3�vds[_^al�tui.fhg�� � |��,� pu^� � |�[]^aiuds`kd�b]^a[�b]pu^ �\f�� d�bkY\fsg�bk^m�epugufh��f y ��bkf
��f	�ad�bk^¨z>f��!Y\�\^�lu^ � Y\�a^m[$��`]fhz¢bkp!^�dsiuiu��Y\� d�bkY\fsgu[a��bkpvd�bbkp!^���f	�ad�bkY�fhg Y�g!��fh`]z>d�b]Y\fhg!��Y��\����^�dsiui!�\Y\^ml ��[_^a^���Y y t!`]^ 	!����� �
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 $`]Y\�m[][_fhg � [ z>f
�uY\��^ i�fh[_Y�b]Y\fhguY�g y [_��[cbk^az �!l!^a[]�m`]YD��^ml Y\g � ~5�¨^,#!#������afhg![]Y\[cbk[¨fs�*bk`_^a^�[]t �u[c��[_bk^mz>[ P
� �/� pu^�i.fh[_Y�bkY�fhguY�g y [_t �u[c�	[cbk^mz � dsgBtu[_^�d � d�`]Y\^ b���f��$bk^a�ep!guY\��tu^m[rb]f'lu^mb]^a`_z>Y�gu^ y ^mf y `kd�iupuY\��mf	fh`_luY\gud�bk^m[a�u[_tu�ep ds[/� #/.#�� #F��X ��dsgul .
qrw¨~.�
�	�/� pu^�i�fs[]Y�b]Y\fhg!Y\g y
y d�bk^��}d ��[]t �u[c��[_bk^mz ����w | x�� f��uY\��^�w�fh[_Y�bkY�fhguY�g y |}^agjbk^m`1� � ��puY\�ep���tugu� xb]Y\fhgu[#ds[�d�z�^al!Y�d�b]Y\fhgPlu^ � Y��a^��.^mb��¨^a^mg b]pu^ iut �!�\Y\����d�gulNz�f��uY\��^�gu^mb��¨fh`%$ ��w�� �9GF�#d�gulb]pu^#��f	�ad�bkY�fhg []^a` � Y\�a^��a��Y\^agjb8� � | ~ � x �a�\Y�^agjbJ� �v`]^ bk`]Y�^ � ^a[Zlvd�bed���`_fhz i.fh[]Y�bkY\fsguY\g y [_t �u[_��[cbk^az�[dsg!lP�mfhg � ^m`_b Y�b
Y\gjb]f i.fh[_Y�bkY�fhguY�g y Y\g	��fh`]z>d�bkY�fhg���fs`Zbkpu^ � | ~�x��m�\Y�^agjb � � br[cbkY\����iu`_f � Y�lu^a[rbkp!^fhi.^a`]d�bkfs` ��Y�bkp>d#qr�<�>��q
`kdsi!puY\����[_^a`���gjbk^a`c��ds�a^<�vds[_^al fsg �hd � d�iu�\d�b]��fs`]z!� bkf�z d�gvd y ^ bkp!^guf�lu^�� ��gBb]pu^�iu`]fsi�fh[_^al� $`]Y\�m[][_fhgL[_fh�\t	bkY\fsg*��bkp!Y\[
guf�lu^�Y\[
�ads�\��^al b]pu^�z>f��!Y\�\^�i�fs[]Y�b]Y\fhg!Y\g y�m^agjbk^m`�b]f	fh�@����w | x b]f	fs� � �
	!�/� pu^	� | ~�x �a�\Y�^agjb � ��puY��ep&Y�[�dB[_t �u[c�	[cbk^mz fs��bkp!^�� ��~&��� f��uY\��^��¡f	�ad�bkY�fhg ~	fh��t!bkY�fhg*��[]^m^
��Y y tu`_^0	!��	�� � �afhgjbed�Y\gu[�dsiuiu��Y\�ad�bkY�fhgu[�b]pvd�b�z d
$�^>t![]^�fs� i.fh[]Y�bkY�fhguY\g y Y\g!��fh`_z d�bkY\fsg*� ��g�b]^a` xgvd�� dsiuiu��Y\�ad�bkY�fhgu[ d�`]^'�af�lu^ml Y�gjbkf bkp!^ q�~u� [c�	[cbk^mz ds�a�mfh`]luY�g y bkf b]pu^ q�~!� [cbedsg!lvds`]l��
 36�bk^m`]gvds��dsiui!�\Y\�ad�bkY�fhg�ds`_^�[_tuiuiu��Y\^al�bkfrbkpu^�[_��[_b]^az �j�>[c��[_bk^mz � ^agul!fh`][}dsgul>b]pu^�fsi�^m`kd�b]fh`a�
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��g5dsluluY�bkY\fsg*��b]pu^L��w |Wz�fhguY�b]fh`][ d�gul�`]^ y Y\[_b]^a`_[ b]pu^Btu[]^Pfs��[]i.^a�aY��v�B�\f�� d�b]Y\fhg�d�iuiu�\Y�� d�b]Y\fhg![a�bkp!^a`]^��j� ds���\f���Y\g y fsi�^m`kd�b]fh`][�bkf��epvds` y ^���fh`�bkpu^mz � Y\d#dsi!iu�\Y�� d�b]Y\fhgu[$Y�gu[_bkds�\��^al�Y\g�bkpu^Z��w |�fh` � Y\dY\gjb]^a`_��d��a^�b]f bkp!^0�uY��\�\Y�g y [_��[_b]^az ��� puY�[ZY\[�gufsb�bkpu^�� ds[_^0��pu^mgLd�bk`]dsluY�b]Y\fhguds� y �\f
�vds�ªi�fs[]Y�b]Y\fhg!Y\g y[_��[cbk^azVY\[�tu[_^al*�@��g�b]puY\[�[c��[_bk^mz��jb]pu^ gu^ b��}fh`"$�[]fh��^a����[_^a` � ^a[¨ds[�dZ��Y\g $
��fh`�b]`kdsg![]i.fh`_b]Y\g y i.fh[_Y�bkY�fhg	xY\g y lvd�bkd9�.^mb��¨^a^ag�b]pu^>b]^a`]z�Y\guds� dsgul b]pu^ �m^agjbk`]ds� dsi!iu�\Y�� d�b]Y\fhgBz>dsgvd y ^mz>^mgjb#[_Y�bk^��9� pu^m`]^ ��fh`]^��fhi.^a`]d�bkfh` fh` []^m` � Y\�m^�iu`_f � Y�lu^a`_[}� d�gugufsb}�epvds` y ^�[]i.^a�mY��v�ads�\��� ��fh`�bkpu^mY\` []^m` � Y\�m^a[a� ��Y y tu`_^ 		��	�[]puf���[bkp!^#ds`_�epuY�b]^a� bktu`_^�f��  $`]Y��a[][_fhg � [�z�f��uY��\^Zi.fh[_Y�bkY�fhguY�g y [_��[_b]^az �+� puY�[�ds`]�epuY�bk^m�mbkt!`]^�� dsg��}fs`%$���Y�b]p
� ds`]Y�fhtu[¡��f	�ad�bkY�fhgZz�^mbkp!f	lu[I��q�w ~���|}^m�\�\t!��ds`�w¨~B��|}^m�\�\t!��ds`�w�fh[_Y�bkY�fhguY�g y ~���[_b]^az!� ��^mbk��� � �slu^mi�^mguluY�g yfhg'bkp!^�d�iuiu�\Y�� d�b]Y\fhg `]^a��tuY�`]^mz>^mg�ba�
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��g �afsg�b]`kds[cb�b]f �hq ��[]^m�afhgul qr^mgu^a`]d�bkY�fhg � [_��[_b]^az�[a� 	jqV[_bkdsgulvds`_luY\[]d�bkY�fhg Y\[�gufsb���f	�mtu[]Y�g y fhg[]^m` � Y\�m^a[m�H�!t!b�fhgBd'[]^a` � Y\�a^�gu^ b��}fs`%$ ds`_�epuY�b]^a� bktu`_^s��|}tu`_`]^mg�b�z�f��uY��\^#�mfhz�z tuguY�� d�b]Y\fhgu[�[_��[cbk^az�[f 
�^a` g!fP[cbedsg!lvds`]l!Y\[]^ml�[]^m` � Y\�m^ i!��d�b_��fh`]z ����puY��ep �}fht!�\l�lu^m�a`]^ads[]^ [_^a` � Y��a^ lu^ � ^a��fhiuz�^agjb��afh[cbk[m�
.��m�a^m[][¨b]f�g!^mb��¨fh`%$�^a��^az�^agjbk[m���\Y-$�^�� ds���u[_bkd�bk^��afhgjb]`]fh�u��tug!�mbkY�fhg9��| ~u| �@�$fh`$pufsz>^��\f�� d�bkY\fsg�`]^ y Y\[cxbk^m` � 
 �E'<� �uY�[ fhgu��� i.fh[][_Y-�u��^F��Y�bkp!Y\g bkp!^�g!^mb��¨fh`%$ fhi.^a`]d�bkfh`}lufhz>dsY\g*� �j� tu[]Y�g y z>f��!Y\�\^�gu^mb��¨fh`"$[]i.^a�mY��v�¨�afhg!�a^ai	bk[ � | dsz # #�� � ��dsi # #������Z�#��~ ����guY � ^a`_[kds�!��f��!Y\�\^ � ^a��^a�afsz>z t!guY\�ad�bkY�fhgu[ ~���[_b]^az!�pvd � ^ �.^a^ag��¨fh`%$�Y\g y b]f�f�
�^m`�d�^mg � Y�`]fhguz�^agjb���fh` ��f	�ad�bkY�fhg	x��uds[]^ml z tu��bkY\z�^al!Y�d#[_^a` � Y��a^a[m�
��g � w�� � % � ��Y\[�lu^a[_�a`_Y-�.^al,d���f	�ads�\Y�[kd�b]Y\fhg�ds`_�epuY�b]^a� bktu`_^ � �¡f ���Ix �¡f�� ds� �¡f�� d�b]Y\fhg .�[][_Y\[ x

bed�g�b1� �F��puY��ep tu[_^a[�b]pu^ iuds�1$s^ b ["��Y�bk�epu^ml¢lufhz>dsY\g�fs���Z�#��~�� � bk[ iu`_fhi�fs[]^a[�dsg d�`]�epuY�bk^a� bktu`_^
��fh`��\f�� d�bkY\fsg	x��vd�[]^al�z t!��bkY�z>^mluY�d�[]^a` � Y\�a^m[a� Y�gu�a��tuluY\g y d�l � dsgu�a^ml�tu[_^a`>Y\gjbk^m`_��ds�m^ �mfhgu�m^ai!b][B��Y�b]p[]i.^a^m�ep `]^m�af y g!Y�bkY�fhg dsgul��a^agjb]`kds� tu[]^m`�iu`_^m��^m`]^ag!�a^#z>dsgvd y ^az�^agjb �+��g dslul!Y�bkY�fhg*�v��f	�ads�\Y�[kd�b]Y\fhg'd�gul
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gvd � Y y d�bkY\fsgPY�[
Y\z�iu�\^mz>^mgjbk^alBY�g d ��d �h^m`]^mlL[cbk`]t!�mbkt!`]^s��� ds[]Y����\f�� ds��Y\[kd�bkY\fsg���tugu� bkY�fhgvds��Y�b�� Y�[riu`]f�x
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  LOL@

      LCS Client         Navigation

CORBA

  OSA/Parlay

     GLMC

IP
Lg´

 GGSN

 SGSN

RAN

GTP/SNDCP

PDCP/SNDCP

     Terminal

LCS
Module

  GPS

    Bluetooth

 etc.

 HSS

GLMC  Gateway Mobile Location Center

HSS      Home Subscriber Server

GGSN  Gateway GPRS Support Node

GTP      GPRS Tunneling Protocol

SNDCP Sub Network Dependent Convergent

               Protocol
    LLTP  LOL@ Location Transfer Protocol

PDCP     Packet Data Convergence Protocol

Service Capability
SC

GTP

Corba

RAN       Radio Access Network
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  Terminal       GMLC

MO−LR

              Location request communication

location estimate
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  Terminal Application (LOL@)       GMLC

          established connection, e.g. Internet

request location

MT−LR

             location request communication

   location estimate
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.Vlu^m[]�m`]Y\i	bkY\fsg�fs�$�m^a���\tu�\ds` z>f
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� ��`_^,$ # ��� * ^ � dsgN[cbed�b]^>b]pvd�b�d��a^a���\tu�\ds`rz>f
�uY\��^ bk^a��^aiup!fhgu^ [c�	[cbk^mz3Y\[rbkp!^ bk^m�\^a�mfhz�z tuguY�� d�b]Y\fhg
[_��[cbk^az:b]pvd�briu`_f � Y�lu^a[
b]pu^��a^m�\�\t!��ds`�z>f��!Y\�\^�[]^m` � Y\�m^s� dsgulBY�bZY\[Zbkp!^ bk^a��^aiup!fhgj� []^m` � Y\�m^ ��Y�bkp bkp!^��^ d�bktu`_^�f���iu`_f � Y�luY\g y b]f�b]pu^�tu[]^m`���tu���*z�f��uY\��Y�b���lutu`_Y\g y b]pu^r^a[_bkd
�u��Y\[]p!z>^mg�b�fs��d bk^a��^aiup!fhgu^�� ds�������Y y tu`]^ 		��
�[]p!f
��[�bkp!^ �uds[]Y��
^a�\^mz>^mgjbk[�fs��d�[_Y\z�iu�\Y��v^al �m^a���\tu�\ds` gu^ b��}fh`"$��

HLR
VLR

PSTN

HLR: Home Location Register
VLR: Visitor Location Register
PSTN: Public Switching Telephone Network

 MU: Mobile User

MSC:Main Switching Controller 

      MSC

MU BS’s

BS: Base Station
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Q � � � � � � � � � � � Y\[ d#z>f
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d�[]i.^a�mY��v�rz�f��uY��\^�t!guY�ba�
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�u�\Y�[]p d�� ds�����
� pu^ G�fh`cbkp .�z>^m`]Y\�adsg � � w � ����q�~u�:��f	�ad�bkY�fhg [_^a` � Y��a^a[:�¨fh`%$�Y�g y�y `]fht!i'Y\[ lu^ �vguY\g y `]^a��tuY�`]^ xz�^agjbk[���fh` y ^mgu^a`_Y\���\f�� d�b]Y\fhg []^m` � Y\�m^a[
ds`_�epuY�b]^a� bktu`_^ � 
�d �+%!%�� � 	s`_l % %
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Y\gjbk^ y `kd�b]^al Y\gjb]f�^=6	Y\[cbkY\g y guf	l!^a[ ��� ~!| � � �E'r��� ~u|�x�� ds[_^#~�bed�b]Y\fhg |}fsg�b]`]fh���\^m`a��
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CBC − Cell Broadcast Centre
gsmSCF − GSM Service Control Function
PLMN −Public Land Mobile Network
LMU − Location Measurement Unit
BTS − Base Transceiver Station

LMU

Type A CBC SMLC SMLC

BTS

(LMU
Type B)

BSC MSC/VLR Gateway

MLC

External
LBS client

LMU

Type B
   Gateway

MLC

Other PLMN

gsmSCF

HLR

MU

Um

CBC − SMLC Lp

Lh

Lc

Lg

LgAbis

Abis A

Ls
LbCBC − BSC

Le
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�E� ~ ds`]^
lu^m[]�m`]Y-�.^al�ds[ ��fh���\f���[a�
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Q ��� � � � � � � � � � 	�� ��Y\gjbk^m`_��ds�m^ ��^ b��}^m^ag � ~!|5dsgul#�+��~��
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^=6	�epvdsg y ^ lvd�bkdZgu^a^mlu^al
�j� b]pu^�� ~u|Mb]f�i.^a`c��fh`]z@[]t �u[_�a`_Y-�.^a`�dst!b]pufh`]YDA d�b]Y\fhg d�gul ds�\��f	�ad�bk^Zg!^mb��¨fh`%$'`_^a[]fstu`]�m^a[a�

Q � � � � � � � � � 	�� � Y�g�b]^a`c��ds�a^)�.^mb��¨^a^mg � ~u|Mdsgul�~u� � |�� ��g����#��~��vY�b�Y�[ gufsb�[cbedsguluds`]luYDAa^ml*�
Q ��� � � � � � � � 	 � ��Y\gjbk^m`_��ds�m^9�.^mb��¨^a^agM~!� � | dsgul�� ~!| � � �E'r�I��g�q�~u�P� ~u� ��|@[_tuiui.fh`_b][
i.fh[]Y�bkY�fhguY\g y f���d>bed�` y ^ b
� ~ ����f��uY��\^�~�bkd�bkY�fhg � � Y\d>[_Y y gvd��\Y\g y fsg�bkpu^ �¡[�Y\gjb]^a`_��d��a^�b]f bkp!^
� Y\[_Y�b]^al�� ~u|��

Q � � � � � � � � � 	�� ��Y�gjbk^a`c��ds�a^0��^ b��}^m^ag i.^a^m`�~u� � |}[a�0��g q�~u�L��d�� ~u~�x �vds[]^ml � � ds[_^�~�bed�bkY\fsg~���[cbk^az!�r~u� � |}[�z d � [_tuiui.fh`_brb]pu^ �ªiBY�g�b]^a`c��ds�a^�bkf ^mgvd
�u��^�ds�a�m^a[][rbkf Y\g	��fh`]z>d�bkY�fhg d�gul
`_^a[]fstu`]�m^a[�f
��g!^al9�j� dsg!fsbkpu^m`�~u� � |��

	 $



Q � ( � � � � � � � 	�� ��Y\gjbk^m`_��ds�m^ �.^mb��¨^a^agDq�� � |:dsgul 
 �H'r� � puY\[�Y\gjbk^m`_��ds�m^ Y\[�tu[]^ml �j�obkp!^
q�� � |LbkfZ`_^mb]`]Y\^ � ^ bkpu^ �r� ~u| � �ZY\[_Y�b]^al���~u|:���\f�� d�bkY\fsg#dsg!l8�c� ~ �I� ��gjb]^a`]gud�bkY�fhgvds�	��f��!Y\�\^~�bkd�bkY�fhg ��lu^mg�b]Y�b�� � ��fh` ivds`cbkY\�mtu��d�` z>f
�uY\��^s�

Q � � � � � � � � � 	�� ��� p!Y\[ Y\gjb]^a`_��d��a^r�afhg!gu^a� bk[�bkpu^�w�� �9G,b]f�bkpu^r^=6�b]^a`]guds� � | ~ �a��Y\^mg�ba�
.�����bkpu^�i�fs[]Y�b]Y\fhg!Y\g y z�^mb]puf�lu[r`]^a���Bfhg � ^a`c�Piu`]^m�aY\[_^�b]Y\z�Y\g y z>^ads[]tu`_^az�^agjbk[m��� pu^��\f�� d�b]Y\fhgz�^ ds[_tu`]^mz>^mg�b#tuguY�bk[ � � ����[ ��iu`]f � Y\l!^ `]^ ��^a`_^agu�m^'Y\g!��fh`_z d�bkY\fsgBb]pvd�b#Y\[��afhz8�!Y\gu^ml���Y�b]p bkpu^>`]^ x�a^mY � ^alPz>^ads[]tu`_^az�^agjbrlvd�bkd'fh`)�u`]fhdslu� d�[_b
bkf d�[][]Y�[_b�Y\g b]pu^�� d��\�at!��d�b]Y\fhgu[m� � p!^a`]^�ds`_^ b��}f b���i�^m[fs� � ����[ lu^mi�^mguluY\g y fhg ��p!^mbkp!^a`#b]pu^m� ds`]^>[]Y y gvds���\^alBtu[_Y\g y .�x��!Y\[�Y\gjbk^m`_��ds�m^ H fh`�f � ^m`#bkpu^ dsY\`Y\gjb]^a`_��d��a^s�
� pu^a`_^ Y\[��at!`]`]^mgjbk���&gufLtuguY�� ��Y�g y ds`_�epuY�b]^a� bktu`_^���fh` �E� ~���.Tg�tuz8�.^a`>fs�
z>d
4_fh` y dsiu[>^=6	Y\[cb

�.^mb��¨^a^ag�bkpu^r� d�ivd
�uY��\Y�b���b]f>��f	�ad�bk^
d>���,dsgul'b]pu^r[]fs� b��}ds`]^�`]^m��tuY\`_Y\z�^agjbk[m�
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,'-/.10324-6587:9<;>=@?A;>B8.DC/0FEG.19<-H9<-/;JI/;*K6CL.19<.1MNCOMQP)9<-/;R7L=SMN?/T1;>UV=S;*7WM8=X9<;*I�.DCY9<-/.10ZI/.10S0X;>=X9<5Q9<.1MNC\[Z,'-/;
945^]L.W0S;*=X_`.D2*;@2>a/=X=S;>Cb9F587L7/=SMb5Q24-c.D0dI/.10S2*a/0S0X;>I#.DC#e`;>2*9S.DMNCcfL[hgR58CLIHe:;>2i9<.DM8C�f/[kjRI/;>0X2>=S.1?W;*0d9<-/;3C/;*E
7/=XMN7WM80<58TA587/7L=SMb5824-l[�,'-/;3IL;*K6C/.m9<.1MNCn5QC/In2*MNCb9<;i]`9Sa658TD.1o>.1C/BpM8Pl9S-/;3=X;>0SM8a/=S2*;q580X0S.DB8C/U+;*Cb9r7L=SMN?/T1;>U
.D0s7/=X;>0S;*Cb9<;>It.DCue:;>2i9<.1MNCuf/[vf/[we:;>2i9<.DM8Cxf/[zy{7/=X;>0S;*Cb9<0�9<-L;OU+5Q9<-/;*Un5|9<.D2>58TdP}MN=XURa/T~5|9<.DM8C�P}M8=+9<-L;
945^]L.�580X0S.1BNC/Us;>Cb9F7/=SMN?LTD;>UH[���CY9<-L;�P}MNT1TDM�EG.DCLBR0S;*2*9<.1MNC/0GE�;�I/;>0X2>=X.D?A;�9S-/;J5Q0S0S.1BNC/Us;>Cb9Z58TDB8MN=S.m9<-/UH�
EG-/.124-Y.10'a/0S;*IO?b��9<-L;�����,Fec0S.1URa/TD5Q9<MN=r9<M�U+;*;*9'9S-/;p24-658TDT1;>C/B8;@M8P�EG-L.D24-#945|]:.\EG.DT1Tl?A;�580S0X.DBNC/;*I
9<M�9S=<58C/0X7WM8=X9F;�5824-O�O��9<M�-/.10GI/;>0�9<.DC/5Q9<.1MNC\[

,'-/;'7/=XMN?/TD;*U�?A;>.1C/Bq2*MNC/0S.1I/;>=X;>I�.DC�9<-/.10�I/.D0X0S;*=X945|9<.DM8CR.D0�IL;*K6C/;*Is58=SMNaLC/I�5q0S.m9<a65Q9S.DMNC�.DCJEG-L.D24-
5YC�a/UJ?W;*=RM8PF�YM8?/.DT1;+�F0S;*=S0#���O�Z0<�J587/7A;�58=�5Q9JI/.1�W;>=X;>Cb9RT1M:2>5Q9<.1MNC/0@=<5QC/I/MNUsT1��M�_N;*=J9<.1U+;Q��5QC/I
9<-L;>0S;s�Y�Z0qC/;*;>I%9<Mn?W;�9<=<5QC/0S7AMN=X9S;>I�9SM�I/.1�W;>=X;>Cb9@I/;*0X9S.DC65Q9S.DMNCL0>[q,'-/;*=S;�.10q5+�6;*;*9@MQP)945|]:.D0F9<-65|9
7A;>=XP}M8=SUs0�9<-/;d9S=<58CL0S7AMN=X9)MQPA9S-/;>0X;F�O�Z0*[��p.m_N;*CR9<-/.10�0S.m9<a65Q9S.DMNCl�Q9<-L;'7/=SMN?LTD;>U�5Q9)-/58C/I�.D0�IL;>2>.1I/.DCLB
EG-/.124-�945|]:.l0X-/MNa/T1I�?A;@580S0X.DBNCL;>I�9<M�9<=<5QC/0S7AMN=X9d;�5824-H�YM8?/.DT1;q�Z0X;>=p���O�q���/58CLIcI/MN.DCLBR0SM�.1C�5JE�5��
9<-/5Q9GU+.1C/.DUs.Do*;>0�9<-/;pI/.10X945QC/2>;@9<=S5�_N;>T1;>IY58C/I#9<.1U+;qMQP�?AM89<-O�O��58C/Ic9<5|]:.�[

�����  ¡$%�!�)¢@���V£¥¤%¤%�) �¦R&r§
,'-/;Z7/.D24¨�a/7n58C/IsI/;>T1.1_N;*=X��7/=XMN?/T1;>U©.D0!ª�a/.m9<;G2>MNUsUsMNC�.DC�9<M`I65��W«v0�0XM:2*.D;i9���.DC+5�C�a/UR?A;>=�M8PWP}MN=SUs0>[
¬ C/;�;i]L58Us7/T1;�.D039S-/;�a/0S;�M8P!945^]L.10@.DC%TD58=SBN;J2>.19S.D;*039<Mc9<=S58C/0X7WMN=�9p7W;*MN7/T1;8[�­�M8a/=S.1;>=@0S;*=X_`.D2*;>0*��T1.D¨8;
9<-L;�®�M80X9 ¬3¯ 2>;c5QC/I±°6;>I/;*=<58Tr²�]:7/=S;*0S0H³ P};>I/´r.D0�58C/M89S-/;>=*[�²�_N;*C�9S-/;n7L=SMN?/T1;>UµM8P'I/5Q945O7/5824¨8;i9<0
?A;>.DCLBs=XMNaL9S;>I#9<-/=XMNa/BN-c9<-L;���Cb9S;>=SCL;*9Z2�58CH?W;@_`.D;iE�;*I�580G5QCY.1C/0X9<58C/2>;pM8P�9<-L.D0'7/=XMN?/TD;*UY[

,'-/;#945|]:.G2>MNUs7658Cb�±-/580�?W;*;>Cu5Q=SMNa/CLI¶P}MN=�5�TDM8C/B%9<.DUs;#58C/I¶;>0X7W;*2>.D58TDTm��.DC±9S-/;H²��F·	5QC/I
��=S58o>.1T�9S;>C/IL039<M+?W;�_N;>=��OIL.1_N;*=S0X;8[3�¸93.D0FC/M89ZMNC/Tm�HP}=S58BNUs;>Cb9<;*IO.1CY9<;*=SUs03M8P�2>MNUs7658C/.1;>0F?/aL9q58TD0XM
EG.19S-#=S;>0X7W;*2*9F9<M�?/a/0X.DC/;*0S0F7/T~5QC/0>[�e:M8U+;q9<5|]:.\2>MNUs7658CL.D;>0'M�EGCY58C/IHMN7A;>=<5|9<;p58T1TlM8P�9<-/;*.D=d_8;>-/.12>TD;*0
58C/IcaL0S;@I/=X.1_N;*=S0G580�;>Us7/TDM��N;*;>0*[ ¬ 9S-/;>=d2*MNUs7658C/.1;>0�M�EGCc9<-L;3_N;*-/.D2*TD;>0'?LaL9'TD;>580S;Z9<-/;*U¡9<MJI/=S.m_N;>=X0
P}MN=�5�7W;*=S2*;>Cb9458B8;YM8PZEG-65Q9�9<-L;*��?/=X.DC/B�.DCl[¶��C¶M89S-/;>=�2�5Q0S;>0s9<-/;c9<5|]:.'2>MNUs7658C/.1;>0�I/M�C/M89sM�EGC

fb¹



58Cb�O_8;>-/.12>T1;>0p?/aL9�582i9p7/a/=X;>T1��580p5nP};>;���?65Q0S;>I�I/.10S765Q9S24-/.DCLBc0S;>=�_`.D2>;Q[�°�.1C658TDTm�N�W0SMNUs;J945^]L.�I/=S.m_N;>=X0
M�EGC±9<-/;*.D=RM�EGC±945|]:.�58C/I�0S.1U+7/Tm��=S.DIL;c58=SM8a/C/I±TDM`MN¨�.DCLBYP}MN=R7/580S0X;>C/BN;*=S0�EG.19S-/MNaL9J9<-/;ca/0X;cM8PZ5
I/.10S765Q9S24-�0X�`0�9<;>UH[ ¬ C/;J;i�l;*2*9qMQP�9<-/.10GI/.1_8;>=S0X.19��H.DCH9<-/;p945^]L.�2>M8U+765QC��#.10F9S-65Q9Z.19F-6580Z?W;*;>C�0XTDM�E
9<M�.1C/C/M�_Q5Q9<;ZMN=�9SM�58I/MN7L9�C/;*Et9<;*24-/C/MNT1MNB8�8[)��CY�r=<58o*.DT 9<-/.10d.D0r2>TD;>58=STm�s;*_`.DI/;*Cb9'EG-/;>CcEr;@2>MNUs7658=X;
.19'EG.m9<-H�ZCL.19<;*IYe`945Q9S;>0F58C/IOe:.1C/Bb587AMN=S;s³��l-�a6¹��>´�[

�YMN0�9Z9<5|]:.�0X;>=�_:.12>;*030X9S.DT1T\MN7A;>=<5|9<;@9<-/=XMNa/BN-O5s=S58I/.1M���?65Q0S;>I#2*;>Cb9<=S58T�� MN=G0S7A;>2*.1K62�I/.10S765Q9S24-O0��:0��
9<;*UY[R�d580S.12�58T1T1�8�l9<-/;�2*a/=S=X;>Cb9�0X9<=S5Q9<;*B8��9SMY5Q0S0S.1BNC�5�945|]:.�9<MH58C{�O�©.10q?6580X;>I�M8C{5cª�a/;*a/;���9��:7A;
0X9S=Sa/2i9<a/=X;��}0S;*;O°�.1BNa/=X;cf/[	���i[���C 9S-/.D0�2>580S;Q��EG-/;>Cx5�9<5|]:.G58=S=X.1_8;>0s5Q9+5%I/;*9S;>=SUs.DCL;>I¶=S;>B8.DMNC\��.19
0S;*C/I/0d9S-/;3.1CLP}MN=SU+5Q9S.DMNC�M8P EG-65|9'=S;*BN.DMNC+.19r.D0r.DC+9SMR=<5QI/.DM��¸?6580X;>In2*;>Cb9<=S58T�[),'-L.D0r9<5|]:.lI/=X.1_8;>=�.10�7/a:9
.DCO5nª�a/;>aL;REG.19<-Y7/=S.1MN=S.m9��H°�� ° ¬ ��°�.1=S0X9Z��C%°�.1=S0�9 ¬ aL94�i[3,'-L;>=S;iP}MN=S;Q�lEG-/;*C�5na/0S;*=q=S;*ª�a/;>0�9<0q945^]L.
0S;*=X_`.D2*;8��-/;�0X;>C/I/0�58C�58ILI/=S;*0S0p.DCLP}M8=SU+5Q9<.1MNCH9SM#5c=S;>2*;>7L9S.DMNCL.D0X9>[�,'-L;>C\��-/;�.1I/;>Cb9<.mK6;>0q9S-/;�=S;*BN.DM8C
EG-/;*=S;R9<-L;Ra/0S;*=@.D0@5QC/I�9<-/;�945|]:.�ª�a/;*a/;�580X0SM`2>.~5|9<;>I%.m9�[q��C%9S-/.D0FEd5��N�\9S-/;R=X;>2>;*7L9<.1MNC/.10X9@2>58TDT10Z9<-L;
K6=X0X9@945^]L.�I/=S.m_N;*=@58C/I%_N;*=S.mK6;>0qEG-/;i9<-/;*=p-/;R2>M8a/TDI%0X;>=X_8;�9<-/;�=X;>ª�a/;>0�9�[�,'-/;�I/=S.m_N;*=q.D0@5QTDTDM�Er;>IO9SM
582*2>;>7:9dMN=r=S;�
X;*2*9r9<-/;Z=S;>ª�a/;*0X9>[��¸P 9S-/;3IL=S.1_8;>=�=S;�
X;>2*9S0d.19>�b9<-/;ZI/=S.m_N;>=r.D0�¨8;*7L9'.DC+ª�a/;>a/;ZP}MN=�9S-/;3CL;i]`9
5�_Q58.DTD58?/TD;Z=S;*ª`aL;>0X9>�l5QC/IH9S-/;p=S;*ª`aL;>0X93.D0'M8�W;>=X;>IH9<M�9<-/;�C/;�]:9Z5�_Q58.DTD58?/T1;qI/=S.m_N;*=>[!�¸P�9S-/;�9<5|]:. I/=S.m_N;*=
2�5QCYK6T1T\9<-/;�=S;*ª`aL;>0X939<-/;*CO-/;�.D0F580X0S.DB8C/;>IH9<M+9S-/;�a/0S;*=>�A.1P�C/M89F9<-/;�=S;*2>;>7:9<.DM8C/.D0�9F_8;>=X.1P �`0Z9S-/;�CL;i]`9
945^]L. I/=X.1_8;>=�.DC�9<-/;Zª`aL;>a/;Za/Cb9<.DT -/;F=S;>5824-/;*0'5p9<5|]:.69<-65Q9r2�5QC+K6T1T/9<-/;Z=S;>ª�a/;*0X9>[��¸PlC/M�9<5|]:. .D0!P}MNa/C/I\�
9<-L;F=X;>2*;>7L9S.DMNC/.10X9!EG.DT1T/?A;>BN.1Cs0X;�58=X24-/.DCLB�C/;>58=S?b��=X;>BN.1MNC/0)P}MN=!5�_Q58.DTD58?/TD;�945|]:.10>[�,'-/;Z58T1BNMN=S.m9<-/U a/0X;>I
9<M�0X2�58CcMQ9<-/;*='=S;>B8.DMNC/0r.D0d0Xa/?�
X;*2*9'9<M�2*MNCb9<=XMNTl?b�n9S-/;@I/.10S765Q9S24-cUn5QC658BN;*=d58C/I�_Q58=X.D;*0�P}=SMNU =S;*BN.DM8C
9<M�=X;>BN.1MNC\[

����
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,'-/;H587/7L=SMb5824-�9<-/5Q9�E�;#7/=XMN7AMN0S;#.D0R9S-/;ca/0X;YM8PZ58C¶580X0S.1BNC/Us;>Cb9+58TDBNM8=S.19S-/Uµ.DC�5%UsMN?/.DT1;n;*C�_`.��
=SM8C/U+;*Cb9�[d,'-/;J�O�F032�5Q=S=S.1;>0F58Cb�#EG.D=X;>TD;*0S0FI/;*_`.12>;p9<Ms=S;>ª�a/;*0X9q9<5|]:.�0S;>=�_`.D2>;�58C/IH9<-/;�580X0S.DB8C/U+;*Cb9
7/=XM:2*;>0S0FI/;i9<;>=XU+.1C/;>0GEG-/.124-Y945^]L. 0X-/MNa/T1IY?A;�580S0X.DBNC/;*IH9SM��Y�Z0>[de:7A;>2>.mK62�5QTDT1�8�/9<-/.10'0X�`0X9S;>UVE�M8=S¨�0
580pP}MNTDT1M�EG0>[�� -L;>C±5HC/;*E �Y� 58=X=S.1_8;>0�58C/I{C/;>;*I�9<MH?W;s9<=S58C/0S7AMN=�9<;>I{-/;�EG.DTDT)0X;>C/I�5��G;>ª�a/;*0X9
°6MN=d,�5|]:.�e:;*=X_`.D2*;n���Z°�,Fe/�i[:· Bb5Q9<;iEd5��c.10da/0X;>I#9<MR945Q¨8;@9<-/;��F°�,Fe�58CLI#9SM�MN?L945Q.DCn9S-/;@TDM`2�5Q9S.DMNC
M8P�9<-L;p�O� 58C/I�9<5|]:.D0d?b�c��®�e%���@TDM8?658TW®�MN0X.19<.1MNC/.1C/B�e`�`0�9<;>Un�i[)·FP 9<;*=d9<-/;qT1M:2>5Q9<.1MNC/0�M8P�?WMQ9<-#58=X;
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     :Receptionist     : Mobile  User : Server A

: Receptionist 

: ConsultRegionId : RegionTaxi

   : TaxiQueue

     request(order,dataMU)         1 : StoreDataMU(dataMU)

2 : pickupaddress = CheckRequest()

3 : numregion = CheckRegion(pickupaddress)

5 * [i = 1..n] : Calltaxi(i)

4.1 * [j = 1..r] : ResearchtaxiInregion(r)

5.1 : [taxi(i)accept] : taxiId = GetTaxiId()

4 :  AllocateTaxi(numregion, pickupaddress)

6 : Notifyrequest(taxiId)

     : Taxi
taxiId
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: GPS

      : Mobile User    : Gateway     : Taxi

: Floyd−Warshall Algorithm

RFTS

5.1 : AM = assignmentMatrix()

3 : Getdatalocation()

4 : RunFloyd(mulocation, taxilocation)

4.1 : SDM = distanceMatrix()

4.2 : RM = routeMatrix()

1.1 : mulocation = GetMulocation() 1 : taxilocation = GetTaxilocation()

6.2 : send(MUDP)

6.3 : send(ACK)

6 : send(TDP)

6.1 : send(ACK)

: AssignmentAlgorithm

5 : RunAssignmentalgorithm(SDM,RM)
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� .DC/;>58=�7/=XMNBN=S58U+Us.DCLB�MQP 9<;>Cn7/=SM�_`.DI/;*0'5�2*MNC/2*.D0S;ZP}MN=SURaLT~5Q9S.DMNC�P}MN=�58C�MN7L9S.DUs.Do>5Q9<.1MNC�7/=SM8?/TD;*UY�
580q.1CO9<-L.D032>580S;Q[ �F;*2�58T1TD.DCLB+9<-/5Q9q;>5824-�=S;>ª�a/.1=S;*I�580S0X.DBNC/Us;>Cb9s� ��� 8 �Z2>M8C�9S=S.1?/aL9<;*0 �R9<M � ��� @ Er;-65�_N;�58C#.DCb9S;>BN;*=FT1.DC/;>58=d7/=XMNBN=S58U+Us.DCLBJ7/=XMN?/TD;*UY[

,'-/;>=X;*P}MN=X;8�|9<-/;)UsM:IL;>T8U+5Q9S=S.m]3580X0SM`2>.D5Q9<;*Ip9SM'9<-/;)0X;*9�M8P`2>MNCL0X9<=S58.DCb9S0 U+;*;*9<0\9S-/;!a/C/.1U+M`I/a/TD58=S.m9��
7/=XMN7W;*=X9��8[���C#9<-L.D0'2�5Q0S;8�69S-/;pMN7L9<.1Un5QTl0SM8TDaL9S.DMNC�P}MN=d9S-/;pTD.1C/;�58=rP}MN=SURaLT~5Q9S.DMNC+.D0G58T10SM�.DCb9<;*BN;>=*[
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�{;%0S-658T1Tq?/=X.D;*�L�u;i]:7/TD58.DC -L;>=S;�-/M�E�E�;�0SM8T1_N;�9S-/;%945|]:.@5Q0S0S.1BNC/Us;>Cb9#7/=XMN?/TD;*U ?65Q0S;>ItMNC 9<-L;
U+5Q9<-/;*Un5|9<.D2>58T P}MN=SURaLT~5Q9S.DMNC�IL;>0S2*=S.1?W;*IY.1COe`;>2*9S.DMNCHf/[zy:[

¬ a/=37/=XMN?/T1;>U .D0FMN=X.DBN.1C65Q9<;*IHEG.m9<-YTDM`2�58T�58=X;�5�� ��;>T1M �FMN=S.1o>MNCb9<;��'9<5|]:.�0X;>=�_:.12>;*0>[3��CY9<-/.10Z2>580S;Q�
Er;�24-/M`MN0X;J5�=S;*BN.DM8CHMQP)��;*TDM �ZMN=X.Do*MNCb9<;qEG-/.124-O.D0'=X;>7/=X;>0X;>Cb9<;*I�?b�H5�9SMN7WM8BN=<587L-/.D2>58TlU+587\�LEG-L.D24-
.DCL2>TDaLI/;>0s9<-/;�=XMb58IuU+587\[t�¸9�.10n2*TD;�5Q=+9<-/5Q9c5�IL.D=S;*2*9S;>IuBN=S587/-u.10+9S-/;OI65|945�0�9<=SaL2*9<aL=S;�58?/T1;H9SM
=S;*7/=S;*0S;*C�9�; ¯ 2>.D;*Cb9<T1��9S-/;n0�9<=SaL2*9<aL=S;�M8Pd=SMb58I�Un587l[Y°6MN=�;�5Q24-±.DCb9<;*=S0S;*2*9S.DMNC{?W;i9�E�;*;>C�0X9S=S;>;i9<0RM8=
5�_N;*C`aL;>0F5RC/M`I/;q.D0r2>=X;�5Q9S;>IH58C/I�2*MNC/C/;*2*9S.DMNC/0'?A;*9�Er;>;*CH9S-/;>U ;>C/58?/TD;3I/;*K6CL.19<.1MNC/0rM8P�;>I/B8;>0>[ ¬ C/;��
E�5��HMN='9�ErM��¸E�5��H0X9<=X;>;i9<0q5Q=S;�=S;>7L=S;>0X;>Cb9<;*I%?b�O5�0S.1C/BNT1;�M8=FILMNa/?/T1;�I/.1=S;*2*9<;*IO;*I/BN;8['e:a/24-%5�BN=<5Q7/-
.D0q5n2>MNT1TD;*2*9<.1MNCOMQPr;*I/BN;*0s� ��� 6�& � ,^� � , 8 � , � ,��:�i�lEG-/;*=S; "XTD58?A;>T�$+.D0358C%.DI/;*Cb9<.1K/;>=3P}MN=F9<-/;�;*I/BN;Q�!� � , 8 �.D0�5cI/.1=S;>2i9<;*I�;>ILBN;�� P}=SMNU�C/M`I/;+.�9SM 
<�i��58C/I "XI $H58C/I "�_ $O58=X;�=S;>0X7W;*2*9S.1_N;*T1�%9S-/;�I/.D0�9458C/2*;n5QC/I
0S7A;>;*I�580X0SM`2>.D5Q9<;*I#EG.m9<-c9<-L;�;*I/BN;Q[

,'-/;+9<5|]:.�5Q0S0S.1BNC/Us;>Cb9J58TDBNM8=S.19S-/U	=X;>2*;>.1_8;>0�9<-/=X;>;n7/58=<58Us;*9S;>=X0  J9S-/;+0X;*9JM8PF�O�F0�9<-/5Q9JU+58¨Q;
0S;*=X_`.D2*;�=S;>ª�a/;*0X9S0�.1C�9S-/;�T~5Q0X9@9<.1U+;�EG.DC/I/M�Ep�\9S-/;�0S;*9�M8P�945^]L.1039<-/5Q9p0S-/M8a/TDI%9<=S58C/0X7WMN=�9@9<-/;+�O�F0
58C/I�9<-L;+2*MN=S=X;>0S7AMNC/IL.DC/BH0S-/M8=X9<;*0X9�I/.D0�9458CL2>;�Un5|9<=S. ]W[�,'-/;+=X;>0Xa/T19�M8Pr9<-/;s580X0S.DB8C/U+;*Cb9J5QTDBNMN=X.19S-/U
9<;*TDT10ZEG-/.124-�9<5|]:.�9SM#580S0X.DBNC�9SMc;�5824-{�O��[l��C�0S7/.m9<;RMQP �W9<-L;�580S0X.DBNC/Us;>Cb9@7L=SMN?/T1;>U .D0q2*MNC/0X.DI/;*=S.DCLB
58T1T\9<-/;�945|]:.�=S;>ª�a/;*0X9S0>�\.m9Z2>58C�-65Q7/7W;*CO9<-/5Q93.1C�5sI/;*9S;>=SUs.DCL;>IO9S.DUs;pEG.1C/I/M�E�Er;R-65�_N;JU+MN=X;��O�
=S;*ª�a/;>0�9<0d9<-/58Cn9<-L;3C�a/UR?A;>=rM8P\945^]L.10d5�_Q58.DTD58?/T1;8[���Cn9<-/.10r2>580S;q5�0S;i9'M8P��Y�Z0d2*MNa/TDI+C/M89�?W;Z0S;>=�_N;*I\[
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,'-/;3°�TDM��`I ����58=X0S-658T1T 58TDB8MN=S.m9<-/UV³ ·@� ¬ ,$�8¹Q´l2>58Cn; ¯ 2>.D;*Cb9<T1��K6CLIc58C/I�=X;>2*MN=SIc5QTDT60S-LMN=X9S;>0X9�765Q9S-/0
5Q9�9<-/;F0<5QU+;G9<.1U+;F580�;>0�9458?/T1.D0X-/.DC/Bp9<-L;ZI/.10X9<58C/2>;Q�LI\�`?b�s?/a/.DT1I/.DCLB�5pU+5Q9<=X.m] �w0Xa/24-n9S-65Q9�9<-/;GK6=S0�9
;>ILBN;RM8P�9S-/;RT1;�580�93I/.10X9<58C/2>;J765Q9<-±� 5 � �:�dP}=SMNUVC/M`I/;JaY9<M�C/M`I/;�_O.10*),+ � - � 0SaL?/0S;*ª`aL;>Cb9�;>I/BN;*058T1MNC/B�9S-/;q765|9<-#58=X;3P}MNa/C/Ic0X.DUs.DTD58=STm� 'b.mP�),+ � - .10'58C�;*I/BN;s�}a\�La\«z��9SMRa\«/.

B
_+9<-/;*C
) +10 � - .D0�9<-/;qCL;i]`9;>ILBN;@9<M�9458¨Q;q9<M�E�58=SI/0G_A�658C/IH0SM�MNCl[h��[)��CO58ILIL9<.1MNC\�:9S-/;�58TDB8MN=S.m9<-/U BN;*C/;>=S5Q9<;*0Z5�0X;>2>M8C/IYU+5Q9S=S.m]W�

I/;*0S2>=X.D?/.1C/B�9<-/;p0�9<;>7���?b� ��0X9S;>7�7/5Q9<-{� =XMNaL9S;>0GUn5|9<=S. ]/�i[�,'-/;�58T1BNMN=S.m9<-/U =Xa/C/0F.DC
2��436573 8��r9S.DUs;8[
�p.m_N;*Cn9<-/;FBN=S587/-nMQP\9<-/;Z=SMb5QInU+587\�bE�;3a/0S;F9<-/;3°�TDM��`I ����58=X0S-658T1T658T1BNMN=S.m9<-/U�9<MJB8;>C/;*=<5Q9S;Z9<-L;

0S-LMN=X9S;>0X9ZI/.10X945QC/2>;pU+5Q9<=X.m]�58C/I#=SMNa:9<;>0GU+5Q9<=X.m]W[

�������:9 ;=<?>@���'	��A�CB ������"#�'	�D�� 	����
��C/.m9<.~5QT)I65Q9<aLU .10�9S-/;n0X-/MN=�9<;>0�9�I/.10X945QC/2>;+Un5Q9S=S. ]l��EG-/.124-�.D0�2>MNUs7/aL9S;>I�?b��9<-L;c°�TDM��`I � ��58=X0S-65QTDT
58T1BNMN=S.m9<-/UH[�e:a/24-�9<-65Q9 �FE � � � )O�)EG-/;>=X; ;�� � � 0X;*9sM8PF945|]:.D0<�R58C/I � � � �}0S;i9+MQP@�O�F04��[
e:.1C/2>;�9<-L;+U+5Q9<-L;>U+5Q9<.12�58T�P}MN=SUJa/T~5Q9S.DMNCY9<M#945|]:.!580X0S.DB8C/U+;*Cb9�7L=SMN?/T1;>U .10p58C�.DCb9<;*BN;>=pTD.1C/;�5Q=@7/=SM��
BN=S58U+Us.DCLB+7/=XMN?/T1;>UH�lE�;�IL;>2>.1I/;R9<Mc0XMNT1_8;R9<-/;J7/=SMN?LTD;>U�582*2>MN=XI/.DC/B�9SM#5nE�;*TDT�¨�C/M�EGC�C�a/Us;>=S.12�58T
7/=XM:2*;>I/a/=X;32>58TDT1;>I+9S-/;3e:.DUs7/TD;�]sU+;i9<-/M`IO³ke��#���bg^´�[)��Cn9S-/.D0!E�5��8�:9S-/;q����,Fe+0X.DURaLT~5Q9SMN=)I/;>0X2>=X.D?A;>I
.DC@9S-/;rCL;i]`9�24-/587L9<;*=>�Q-6580�a/0S;*IJ9<-L;��p��®-� ����I3�±� .DCL;�58=�®)=SMNB8=<58UsU+.1C/B �@.194�)³k�Y58¨`¹���5Q´W�}0S;>;�·37��
7A;>C/I/. ]R·q��9<M@7L=SM`2>;>0X0�9<-/;'U+5Q9S-/;>U+5Q9<.12�58T�UsM:IL;>Tl�}945^]L./580S0X.DBNC/Us;>Cb9!5QTDBNMN=X.19S-/U���[�e:7A;>2>.mK62�5QTDT1�8�QEr;
a/0X;�����®-���8�x³v�O58¨`¹��>?L´\9<M�EG=S.19S;39<-L;@Un5Q9S-/;>U+5Q9S.D2�5QTA7L=SMNBN=S58UsU+.1C/B�UsM`I/;>T�� 0S;*;@·37/7A;>CLI/.m]�·@�i�
580G0S-LM^EGCY.DC#°�.1BNa/=X;@f/[zj:[

��M89S-x°�T1M��:I�����58=S0X-658TDT�58C/I�9<-/;#945^]L.G5Q0S0S.1BNC/Us;>Cb9s58T1BNMN=S.m9<-/U¥58=X;H.1Cb9<;>B8=<5Q9S;>I¶.DC±9<-/;#0X.DURa �
T~5|9<.DM8C�;>Cb_`.D=XMNC/Us;>Cb9��!0Xa/24-±9<-65Q9J9<-/;�9<5|]:.d580X0S.DB8C/U+;*Cb9�58TDB8MN=S.m9<-/U .10R=Sa/C±;i_N;*=X��9S.DUs;+9<-/5Q9R9<-L;
9<.1U+;@EG.1C/I/M�E�.D0F=S;>5824-/;>Il[�� -/;*=S;J9S-/;�9S.DUs;@EG.DC/I/M�E�.1035s7658=<5QU+;i9<;>=F2>M8CLK6BNa/=S58?/T1;�?b�#9<-/;�a/0S;*=
.DCb9S;>=XP 5Q2>;8[)­�MNC/0S;*ª�a/;>Cb9<Tm�N�:;*_N;*=X�s9<.1U+;d9S-65Q9!9<-/;'9S.DUs;dEG.DC/I/M�E .10!=S;�5Q24-/;>Is9<-/;F0X9<58C/I658=XInUsM:IL;>T/.10
UsM:I/.mK6;>I�=X;>Bb58=XI/.DCLB�9S-/;ZC�a/UJ?W;*=rM8PW_Q58=S.D58?/TD;*0!58C/Is9<-/;FI/.D0�9458CL2>;G_85QTDa/;*0>[�,'-/.10r-/587/7A;>C/0r?W;*2�58a/0X;
9<-L;'580S0X.DBNCLU+;*C�9�7/=SM`2>;*0S0)I/;*7W;*C/I/0!MNCR9<-L;dTDM`2�5Q9S.DMNC�M8P ?AM89<-R9S-/;�945^]L./58C/Is�O���QEG-/.124-+5Q=S;dMN? 
X;>2*9S0
9<-/5Q9G-65�_N;�U+M8?/.DT1.19��+58C/IY58TD0XM�I/;>7A;>CLI/03MNCc9S-/;@P}=S;>;pMN='M`2>2*a/7/.1;>IH0X945|9<;pM8P�9<-/;@945^]L.�[

,'-/;R9<.1U+;�.D0358C%.DUs7WM8=X945QC�9ZI65Q9Sa/U I/a/;J9SM�9<-/;JP 5Q2*9q9S-65Q9q.m93EG.1TDT�I/;*9S;>=XU+.1C/;R0<5|9<.D0�P 582*9S.DMNCYM8P
9<-L;J�Y��[ � ;*9Z��?A;@9<-/;pTD;*C/B89S-HMQP�9<-L;p9S.DUs;3EG.DCLI/M�Ep[r·d9F;�5Q24-Y9<.1U+;ZEG.DC/I/M�EwC\�/9<-/;*=S;�.D0G5R9<.1U+;
.DCb9S;>=X_Q58TZ³ � 2O, 5 2Q´���EG-/;*=S; � 2O5QC/I 5 2Y58=S;�9<-/;+TDM�Er;>=R5QC/I�a/7/7A;>=�?WM8a/C/I/0�M8Pd9<-L;nI/;*0S.D=X;>I�0X;>=�_:.12>;Q[,'-/;*=S;*P}M8=S;8�69S-/;@9<.DUs;q.1C�9S;>=�_85QT\.D0�³ !HG�I M I , !JG�I M �>´�[

,'-/;pC/;*Ew587/7L=SMb5824-c9SMR945|]:.\0X;>=X_`.12>;p=S;*7WMN=�9<;*IH.1Cn9<-L.D0dI/.10S0X;>=X9<5Q9<.1MNCc2�5QCH?A;@I/;*0S2>=X.D?A;>I#?b��9<-L;
P}MNT1TDM�EG.DC/BR58TDBNM8=S.19S-/U  

�N[G?A;>BN.1C#0S.DUJa/T~5Q9S.DMNC
g:[G.1C/.D2*.~58T1.Do>;FU+5|] ��UsMN?/.DT1;��¸a/0S;*=S0 * �60X9SMN7#9<.DUs;8�`9<.1U+;3EG.1C/I/M�Ep�6U+5|] �¸945^]L.10 . �L0S.DUJa/T~5Q9S.DMNCn2>TDM`24¨
jL[GT1Mb58I�9<-L;�B8=<587/-HM8P�=SMb5QIHCL;*9�ErMN=S¨�'
K?L�MON�PRQ�S�TVU NWT1POXZYZQ&MR[\Q�S^]/_a`V]�bcQdXZef]gQ�eah�]gTi[\XZN@MOYj`4]gQ1k
l�L�MON�PRQ�S�TVU�]g`VmnXZ[o]g_a`4]�boQdXpeq]/Q�eah�]/T�[/XpN�MOYZ`V]/Qfk
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model TAXI ; 
sets   I   /* taxis */

J
= ( T1, T2, ..., Tt )

parameter D[I, J]    /* distance between taxi and mobile users */

D[I, J]   :=  table (i  in  I, j  in  J  :

UM1 UM2 . .  .    UMm :

T1

T2
.

Tt );

d11 d12

d21 d22

d1m

d2m

dt1 dt2 dtm

variables

X[I, J]     /* assignment variable 1 or 0 */

constraints
Z             /* total distance traveled */

Z := sum ((i, j), D[i, j]*X[i, j]);

taxi[i]    := sum(j, X[i, j]) = 1;

user[j]   :=  sum(i, X[i,j]) <= 1;

minimize   Z;

;
/* mobile user */  =  ( UM1,  UM2,  ..., UMm );

;

;

,

,

;

/* taxi  assignment  algorithm*/

end.

       ..

user[J]   /*mobile  user  constraints*/

taxi[I]     /*taxi  constraints*/
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f/[GT1Mb58I�9<-L;�0X-/MN=�9<;>0�93IL.D0X9<58C/2*;�5QC/I#=SMNaL9S;>0FUn5|9<=S.12>;*0 8 '
y:['EG-/.1TD;��	��

��������������������

���� !�"�����$#�I/M

� . �n2*=S;>5Q9<;p945|]:. '
� .1. �+aL7WI65|9<;@9<-/;pC�a/UR?A;>=GM8P�945^]L. '

�L[G;*C/IHEG-L.DTD;
�:['EG-/.1TD;�#��%
���&'�(�)�"�*�,+�&$�-+/.0�1#����/2,�3�%
4�dILM

��5N�c.mP5�	��

�����������6�87��9�/#��:�;

���� !
4�(���%&$�� !�<#-���6#r58CLI=���>���5�(�?���%@*�(&A��@(���	�l9<-/;*C
.�['2>=X;�5Q9S;�CL;*E UsMN?/.1TD;3aL0S;>=X0�'
.D.�[d0X9<58=X9'9S-/;pBN;>C/;*=<5Q9S;>IYU+MN?L.DTD;Za/0S;*=Z7L=SM`2>;>0X0�'
.1.D.�[ra/7AI65Q9<;@9S-/;pC`aLUR?W;*=GM8P�=X;>ª�a/;*0X9�'

� ?6� .1PB#��%
���&'�(�)�"�*�C+�&$�-+/.
B

�3�%
4�EDB�%�GF��*D%9<-/;*C
.�['BN;*9'9<5|]:.D0F58C/I#=X;>ª�a/;>0�9<0Z.DCLP}MN=XUn5|9<.DM8C�'
.D.�[d2>=X;�5Q9S;p9S-/;p2>MN=X=S;*0S7AMNC/I/.1C/B+0X-/MN=�9<;>0�9FI/.D0�9458C/2*;pUn5Q9S=S. ] '

H>I^_OQ�[/Q N�`V]/SgXKJ�Q�[�_a`6L1QiP Q�Q�e
MfQ�eOQ�Sg`V]/Q�h,XZe `ENOS/Q>L XpTfMa[@[\]/Q>N PRQ�U T1SgQ�[\]g`1S\]gXpeOM [\XZN@MaYZ`V]/XZT1e Ma[/Xpe*M ]/_aQQP�YZT/R h-S
T `VS�[\_a`1YpY�`1YUMfT1SgX ]g_ON

f �



.1.D.�[r=Sa/C#945^]L.�5Q0S0S.1BNC/Us;>Cb9F58T1BNMN=S.m9<-/U '
·�[G2>=S;>5Q9<;pC/;iE��p��®N���8��U+M`I/;*T\I/;>0X2>=X.D7L9S.DMNC�'
�3[G=Sa/CO����®-� � 9<-65|9G.D0>�LMN?L945Q.DCH5�C`aLU+;*=S.D2>58T\0XMNTDaL9S.DMNC�P}M8=d9<-/;pUsM:I/;*T ��'
­3[F2>=S;>5Q9<;�58CH580X0S.1BNC/Us;>Cb9FUn5Q9S=S. ] '

.1_A[F580S0X.DBNCc9<5|]:.D0'9<M�UsMN?/.DT1;3a/0X;>=X0�'
_A[F580S0X.DBNC#=XMNaL9<;*0'9<Ms;�5824-#945|]:. '

�L[G;*C/IHEG-L.DTD;
�L[GBN;*C/;>=S5Q9<;@9<5|]:. U+M�_N;*U+;*Cb9�'
��¹L[G2*=S;�5|9<;pMNaL9S7/aL9GK6TD; '
� �N[G;*C/IY0X.DURaLT~5Q9S.DMNC
,'-�a/0>�!;�5Q24-±C/;*E¡=S;*ª`aL;>0X9�.10J0�9<MN=X;>I�a/Cb9S.DTr9S-/;nCL;i]`9R9<.1U+;�EG.DCLI/M�E¡.10J=X;�5824-/;*I\[ � -/;*C�9<-/.10

-6587L7W;*C/0'�}0X9<;*7 �Q?6�i�^9<-/;�P}=S;>;!945^]L.10�58C/IJ?La/0X�@9<5|]:.D0�9<-65Q9�0X-/MNa/T1IJ7A;>=XP}M8=SU�I/=XMN7AM8��?W;iP}MN=S;�=S;>5824-/.1C/B
9<-L;sT1M�E�;*=@?WMNaLC/I{MQPr9S-/;�C/;i]`9p9<.1U+;JEG.1C/I/M�E©5Q=S;�.DC/2*TDa/IL;>I�.DC�9S-/;�0SMNT1aL9<.1MNC%M8P�9<-/;s580X0S.DB8C/U+;*Cb9
58T1BNMN=S.m9<-/UH[�,'-/;p58TDB8MN=S.m9<-/U�9<58¨8;*0'.DCb9<M�5Q2>2>M8a/Cb9'9<-/;@2*MNC/2>;*7L9GM8P�URa/Tm9<.m9<-/=X;�58I/;*In7/=XMNBN=S58U+Us.DCLB��>[
��C�9<-/.10@2�580X;8��.DC%9<-L;�0X9<;*7 �|?�EG-/.1TD;J9S-/;s580S0X.DBNCLU+;*C�9�5QTDBNMN=X.19S-/UV.D0@=SaLC/C/.DCLB/� C/;*E =S;*ª`aL;>0X9S0J2>58C
58=X=S.1_8;p58C/I#9<-/;@9<5|]:. U+M�_N;*U+;*Cb9<0G2>MNCb9S.DC�a/;�C/MN=SU+58T1T1�N[
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TVU�Q?mnQ>J�Mn]/XZT1e�k

f �



��;Y58T1=S;�5QIL�±¨�C/M�E 9<-/5Q9�9<-/;Y580S0X.DBNCLU+;*C�9s7/=XM:2*;>0X0+945Q¨8;>0s.DCb9SM�582*2>MNaLC�9s9<-L;HP}=X;>;H58C/I ?/a/0X�
945^]L.10>[���a:9p.19p.D030X9<.1TDT�.DCb9<;*=S;>0�9<.1C/Bc9<M#0S;*;+-/M�E�9<-/;s580X0S.DB8C/U+;*Cb9p7/=SM`2>;*0S0�-6587/7A;>C/0*[se:a/7/7AMN0X;sEr;
-65�_N; ��9<5|]:.D0J� � * , �7.�, � 8 , � � , ����, ���4�F580G0X-/M�EGC�.DC#9<-/;J°�.DB8a/=S;@f/[vf/�A58C/IYTD;i9F9S.DUs;qEG.DC/ILM^E�TD;>CLBN-b9
I
B
g8¹8¹O0S;*2>MNC/IL0>[ � -/;*C�9<-/;nK/=S0X9J9<.DUs;�EG.DC/I/M�E .D0�=S;>5824-/;>It��g8¹N¹O0X;>2*MNC/I/0<�i�)9<-/;n0S;*9RM8P'P}=S;*;

945^]L.10q58=X;J.1C/2>T1a/I/;>IO.DCY9S-/;�58T1BNMN=X.19<-LU 0SMNT1aL9<.1MNC\[F·32*2>MN=XI/.DC/B�°�.DBNaL=S;�f/[kfL�W9<-L;�945^]L.��#.@0X-/MNa/T1I�?A;
.DCL2>TDaLI/;>IY.DC#9<-/;�0SMNT1aL9<.1MNC\�6?A;>2�5Qa/0S;�.19F-658IY?W;*;>C�0X;>=X_`.1C/B�5n�O� 58CLIO.19F-65QIO;>CLI/;>I%?A;*P}MN=X;RgQ¹N¹ 4� �>0X9J9S.DUs;�EG.DC/I/M�EZ��[ ¬ C{9S-/;�M89S-/;>=�-658CLI\��9<-L;n?/a/0��{9<5|]:.D0p9<-65|9R0S-LMNa/TDI{;>C/I{9<-/;*.D=$
XM8?�?A;*P}MN=X;
9<-L;+C/;�]`9�9S.DUs;REG.DC/I/M�E �}fb¹N¹#0S;*2>MNC/IL0JMN=�gQC/I�9<.1U+;REG.1C/I/M�EZ�p0X-/MNa/T1I{?A;+58TD0XMY.1C/2>T1a/I/;>I�.DC�9<-L;
0SM8TDaL9S.DMNC\[+,'-/;>=X;*P}MN=X;8��9S-/;+58TDBNM8=S.19S-/U	0XMNTDa:9<.DM8C�0X-/MNa/T1I�.1C/2>T1a/I/;�9<-/;�945^]L.10�� * , �7.�, � 8 , ����P}MN=p9<-L;K6=X0X9G9<.1U+;3EG.1C/I/M�Ep[

��Cs9S-/;'2�5Q0S;'9<-65|9)9<-/;'C�a/UR?A;>=!M8P\�O�F0�.10�I/.m�l;*=S;>Cb9)P}=XMNU�9S-/;GC`aLUR?W;*=)M8PA945|]:.D0*�N9<-/;G5QTDBNMN=X.19S-/U
BN;*C/;>=S5Q9<;*0H;*.19S-/;>=�_`.D=�9<a65QTp�O�Z0#MN=+_:.1=X9Sa658T39<5|]:.D0>[�,'-/.D0#.10�C/;>2*;>0X0<58=�� ?A;>2>58a/0X;�9S-/;�0X9<58C/I658=XI
e:.1U+7/T1;i]HUs;*9S-/M:IY=S;*ª`aL.D=S;*039<-/5Q939S-/;JC�a/UR?A;>=3M8P��O�F0qURa/0�9@?W;�;>ª�a658T�9<Mn9S-/;JC�a/UJ?W;*=qM8P�9<5|]:.D0>[
��C#9<-/.10GE�5��c9<-/;�58T1BNMN=S.m9<-/U 580X0S.1BNC/0FI/.D0�9458C/2*;p;>ª�a658T�o>;*=SM�9<M�9<-/;*0S;p_`.D=X9Sa658T\_Q58=X.~58?/T1;>0*�:EG-/.124-�58=X;
58T10SM�2>58TDT1;>I±58=�9<.mK62>.D58T�_Q58=X.~58?LTD;>0*[%,'-�a/0>�!9<-/;i�±58=X;�C/M89R2>MNC/0X.DI/;*=S;*I¶.1C�9<-/;�580S0X.DBNC/Us;>Cb9�U+5Q9S=S.m]W[
,'-/;*=S;*P}M8=S;8� .1CY5�BN.m_N;*CY0XMNTDaL9S.DMNCc.m9'2�5QCY-65Q7/7W;*CH9S-65Q93�O�F0FU+5���C/MQ9Z?A;p0S;*=X_N;*I\[

� -/;>C�9S-/;�580S0X.DBNC/Us;>Cb93Un5Q9S=S. ]#.D0F2>MNUs7/T1;*9<;*I\�69<-/;J58TDB8MN=S.m9<-/U¡ª`aL;>=S.1;>0Z;�5824-�9<5|]:.�� ?W;*TDMNCLBN.DC/B
9<Mp9<-L;q580X0S.DB8C/U+;*Cb9rU+5Q9S=S.m]W�N9SMJBN;i9�9S-/;3?A;>0�9�=XMNaL9S;FP}=XMNU 9<-L;3=SM8aL9<;FUn5|9<=S. ]R9S-65Q9�.19�0S-LMNa/TDIsP}MNTDT1M�E
9<M#7/.124¨�a/7�9<-/;s�Y� 5|9p-/.D0@MN=X.DBN.1C�58C/I%9<=S58C/0X7WMN=�9p-/.DU 9<M#-/.10@I/;>0�9<.DC/5Q9<.1MNC\[R,'-/;sª�a/;>=���9<M#9<-L;
=SM8aL9<;pU+5Q9<=X.m]n=S;*9Sa/=SCL0Z5�0S;i9FM8P�CLM:I/;*0>[!,'-/;*C\� .19'BN.m_N;*0Z5�0S;i9FM8P�CLM:I/;*0'P}MN=';�5824-H945|]:.�[
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· 0S.DUJa/T~5Q9SMN=3E�580JIL;*_N;*TDMN7A;>I{.DC�9<-/.10@E�MN=X¨�.DC�MN=SI/;*=@9<MO7L=SM`I/a/2>;sI/.m�l;*=S;>Cb9�MN7A;>=<5|9<.DCLBH;*Cb_:.1=SMNC��
Us;>Cb9<039S-65Q9@=X;*�6;*2*9�58032>TDM80S;>Tm��5Q0q7WM80S0S.1?/TD;�EG-65Q9@.103MN?L0S;>=�_N;*I{.1CO9<-/;�=X;�58T�E�M8=STDIl[@,'-/.D0q24-/587L9<;*=
?A;>BN.1C/0dEG.19S-H9S-/;pI/;*K6CL.19<.1MNCcM8P�9<-/;p.1U+7AMN=X9<58C/2*;@M8P�5�0X.DURa/TD5Q9<.1MNC�;*C�_`.1=SMNC/Us;>Cb9Z58C/I#9<-L;�UsM89S.1_Q5 �
9<.1MNC#P}MN=ZaL0S.DCLB+9<-L;
	N5�_Q5+7/=XMNBN=S58U+Us.DCLB�T~58C/B8a658BN;p9<Ms?/a/.1TDI#9<-/;�0S.DUJa/T~5Q9SMN=>[�°6MNTDT1M^EG.1C/BR9<-L.D0>� 9<-L;
I/.m�l;*=S;>Cb9Z580X7W;*2*9<0Z58C/IcP}a/CL2*9<.1MNC/.1C/B�M8P�9<-/;p0S.1URa/TD5Q9<MN=d58=S;@I/;*0S2*=S.D?A;>Il[


c��� �������! #"%$%&'�)(* +�
­�MNUs7/aL9S;>=R0X.DURa/TD5Q9<.1MNC�.D0Ra/0X;>I±9<M%UsM`I/;>Tr5�7/-b�`0S.D2>58Td0��:0�9<;*UY�)9<M%;�]:;>2>a:9<;c9<-/;nU+M`I/;>T��)58C/I�9SM
58C65QT1�`o>;@9<-L;�=X;>0Xa/T19S0FMQP�9S-/;p;i]:;>2*aL9<.1MNC�³ °�.10 � �^´�[

e:.DUJa/T~5Q9S.DMNC�.10J.DUs7AMN=X9<58Cb9�U+58.1C/T1�%?A;>2>58a/0X; "X0S.1URa/TD5Q9<.1MNC�2�58C�9S;>T1Tra/0�9<-/.1C/BN0�E�;�ILM�C/M89R58T �
=S;>58IL��¨�C/M�E $�³ke:.1U � �|´�58C/I�2�5QC{-/;*TD7�a/0@9<MHUn5Q¨8;�I/;>2*.D0X.DMNC/0�58CLI{=X;>2>M8U+Us;>C/I/5Q9<.1MNC/0>[��¸9�.10�;�] �
7A;>C/0X.1_N;n58C/I�0XMNUs;*9<.1U+;*0p.DUs7WMN0X0S.1?/TD;R9SMY;�]L7A;>=X.DUs;>Cb9RM8C�=S;>58T!0X�`0X9S;>Us0>[H,'-/;>=X;*P}MN=X;8��0X.DURaLT~5Q9S.DMNC
2�5QCO580X0S.10X9Ga/0G9<M�U+58¨8;@I/;*2>.10S.DM8C/0G?���U+M`I/;>T1.DC/BJ=S;�5QT 0X�`0X9S;>Us0358CLIH?b�H58C/58T1�`o>.1C/BR9<-L;�0X.DURaLT~5Q9S.DMNC
=S;*0Sa/Tm9<0�³v�pMN=�� �|´r³ve:;*. ���^´�[

,'-/;�;*U+;*=SBN;*C/2>;YM8P�	N5�_Q5{7/=XMNBN=<5QU+Us.DC/B%TD58C/BNa/58BN;c9<MNB8;*9<-L;>=+EG.m9<-¶9<-/;Y��C�9S;>=XC/;*9nUn58¨Q;>0+a/0
7AMN0S0X.D?/T1;�I/;*_8;>TDM87{IL�`C65QU+.12�0S.DUJa/T~5Q9S.DMNCOU+M`I/;>T10@U+M8=S;�.DCb9S;>=<5Q2*9<.m_N;�58CLI{UsMN=S;REG.1I/;>Tm�%5�_Q58.DTD58?/T1;8[
,'-/;�=S;>580SMNCL0F9SMsaL0S;�	N5�_Q5�9<M�?/a/.1TDIH5�0S.1URa/T~5|9<.DM8C�;>Cb_`.D=XMNC/Us;>Cb93-/5�_8;�?A;>;*CYIL.D0S2*a/0S0X;>I�.1C#0S;*_8;>=S58T
=S;*2>;*C�9Z76587A;>=X0�³v�'e � �8?L´r³ °�.D0 � �|´!³ I3� � � �Q´r³v� �#� � � �^´�³��l-65 � �85|´�[

�N[Ze:.1URa/TD5Q9<.1MNC�U+M`I/;*TD0!.DUs7/TD;*U+;*Cb9<;>I+580
	N5�_85J587/7/T1;*9<0�2�5QCn?A;3I/M�EGC/T1Mb58I/;*I�58C/In;i]:;>2*aL9<;*IcMNC
T1M:2>58TlU+5824-/.1C/;>0'EG.19S-�	N5�_Q5 �¸;>C65Q?/TD;*I#Er;>?Y?/=SM�EG0X;>=S0*[

g:[�	N5�_Q5¶.10c2�587/58?/TD;�M8PJI/;*_8;>T1MN7/.DCLB¶0XMN7/-/.10X9S.D2�5|9<;>I 58C/.1Un5|9<.DM8C/0�a/0X.DC/B�.19S0#?/a/.DTm9 �¸.DCu,'-/=X;�58Il�
·Z7/7/TD;i9�58C/I�· � , 2>T~5Q0S0S;*0>[�	N5�_85#587L7/TD;i9<0p=Sa/CLC/.DC/B#MNC�	N5�_Q5#;*C658?/T1;>I�E�;*?�?/=XM�EG0S;>=X0J2>58C
2*MNUR?/.1C/;q9<;�]:9>�60SMNaLC/I\� BN=<5Q7/-/.D2*0G58C/IH.DU+58BN;*0�9<M�7/=XM^_`.1I/;�5�I:�:C/58U+.12@;*�W;>2i9�[

jL[�	N5�_Q5+.10358CYMN?�
X;*2*9 �¸MN=S.1;>Cb9<;*I�7/=XMNBN=<5QU+Us.DC/B�TD58C/BNa65QBN;8� 0SU+58T1T�58C/IO;>580X�H9<M+TD;>58=SC\['�¸9Z-658035
-/.1BN-#I/;>B8=S;>;pM8P�2>M`I/;p=S;���a/0S58?/.1TD.19��8[

y8¹




c��� ��� ��� �#(1� $��>¦��� s�
,'-/;@����,FesMN=d�HMN?/.DT1;F��M`2�5|9<.DM8C � �d5Q0S;>I+,�5^]L.le:;*=X_`.D2*;q0S.1URa/T~5|9<MN=)I/;i_N;*TDMN7A;>I�.1C+9S-/.D0�E�MN=X¨s58TDT1M^EG0
a/0c0X.DURa/TD5Q9<;H?AM89<- 2*a/=S=X;>Cb9Y58C/I C/;iE	7/=XMN7AMN0<58T3587/7/=XMb5824-\�GEG-/;*=S;%9<-/;OUn58.1Cu0S2*;>C65Q=S.DM±.10n945^]L.
0S;*=X_`.D2*;8[�,'-/.D0'0X.DURaLT~5Q9SMN=d.D0'=X;>0X7WMNCL0S.D?LTD;qP}MN=! 
� BN;*C/;>=S5Q9<.1C/B�C/;*Ew=S;*ª`aL;>0X9S0q582*2>MN=XI/.DCLB�9SM�0X945|9<.D0�9<.12�58T\IL.D0X9S=S.1?/aL9<.1MNC\�
� =Xa/C/C/.1C/B�9<-/;@945^]L.�5Q0S0S.1BNC/Us;>Cb9F58T1BNMN=S.m9<-/UH�
� 580X0S.1BNC/.DCLBR945|]:.D0'9SMn�Y�Z0>�
� a/7AI65Q9S.DC/B�9S-/;�2>a/=X=S;*C�9�I/.10S765Q9S24-/.DCLBH0X.19Sa65Q9<.1MNC¶� ;Q[kBL[sUsMNC/.m9<MN=X.DC/Bs9<-/;�UsM�_N;>Us;>Cb9�M8P�945|]:.1058CLIH9S-/;�582*9Sa658T\7/.124¨ ��a/7Y58C/I#9<=S58C/0S7AMN=�9'9<.DUs;>0<�i[
,'-/;O7L=SMNBN=S58U 9<58¨8;*0n9<-/;#P}MN=XU M8Pp58C 587/7LTD;*9n58C/Ix5�0�9458CLI � 58T1MNC/;H587/7LTD.D2>5Q9<.1MNC�58C/I .19�E�580

EG=S.m9S9S;>C�.1C 	N5�_Q5�gYe���� �N[kjL[ �nMNC�5�e:a e`;�� .DC�a:] �:[ �n7/TD5Q9SP}M8=SUH[n�¸9�-6580R5Ha/0S;*=J.1C�9S;>=�P 582>;�9<-65|9
0S-LM^EG0p9<-L;�0S.DUJa/T~5Q9S.DMNCY.DC�582i9<.1MNC�58C/I�0SM8U+;�=X;>0SaLT19<0@MQPr9S-/;�0S.1URa/T~5|9<.DM8C\[p��C{5QI/I/.19S.DMNCl�l.19@58TDT1M^EG0
9<-L;saL0S;>=@9SMH0X;>T1;>2*9@9S-/;�0S.1URa/T~5|9<.DM8CO0S2*;>C65Q=S.DM#a/0X.DC/B#;*.19<-L;>=@2>aL=S=S;*Cb9�9<5|]:.�0S;*=X_`.D2*;8��EG-/.D24-%Er;+2>58TDT
"S�d5Q0S.D2*,�5^]L.�$JMN=�9<-/;ZC/;*EGTm�n7L=SMN7AMN0S;*I#587/7/=XMb5824-\�`EG-/.D24-+E�;@2>58TDT "<e:U+58=�9<,�5|]:.�$�58C/I#58I 
XaL0X9d0XMNUs;
7658=S58Us;*9<;*=S0GI/.10S2>aL0S0S;*IO.1C#9S-/.D0'24-/587L9<;*=>[

� �:9W��� $ �!D
��C%9<-/;�aL0S;>=p.1C�9S;>=�P 582>;�M8P!9S-/;�0S.1URa/T~5|9<MN=*�W9<-L;�58=S;>5�.DC�EG-/.124-{5QTDT�MQP�9S-/;R9<=S58C/0X7WMN=�9�582*9S.DMNC�9<58¨8;*0
7/TD582>;r.D0�53²!aL2>TD.1I/;�5QC�58=S;>53=S;*7/=S;*0S;*C�9S;>I�?b��5F=S;>2i9458CLBNa/T~5Q=�BN=X.DIJMQPAjN¹N¹37/. ]:;>TD0�� jN¹8¹Z7/. ]L;*TD0*�8EG-/;>=X;
Er;@7/=SM 
X;*2*9S;>IH5R=SMb5QIcUn587nM8P���;>T1M �ZM8=S.Do*MNCb9<;Q«k0'2*;>Cb9<=S58T\=S;*BN.DM8C\[�,'-/;@U+587�0X2�58T1;q.D0#�  	��g8¹N¹N¹R5QC/I
.19p=X;>7/=X;>0X;>Cb9<0�5Y58=S;>5HMQP'jL[kj �#¨`U � jL[kj �#¨`U 0Xª�a658=S;Q[ ¬ ?�_`.1MNa/0STm�N��;�5Q24-�7/.m]:;*T)2>MN=X=S;>0X7WM8C/I/0�9SM
¹L[k¹�� �^gJ¨�UH[

��;�=S;>7L=S;>0X;>Cb9<;*Is9S-/;�=XMb58IRCL;*9�ErMN=S¨�a/0S.1C/B@53I/.1=S;*2*9<;*I�BN=<5Q7/-JEG.19S-R;�5Q24-�;>I/BN;�I/;>7/.12*9S.DC/B353MNC/;��
E�5��p=XMb58I�58C/I�;�5824-�C/M`I/;!2>MN=X=S;>0X7WM8C/I/.DCLBG9SM35QC�.1C�9S;>=X0S;>2i9<.1MNC\[�,dE�M���Ed5��`0�=XMb58I/0 Er;>=X;r=X;>7/=X;>0S;*Cb9<;>I
580F5�7658.1='M8P�;*I/BN;*0>�6MNC/;p.1CH;>5824-OIL.D=S;*2*9S.DMNC\[

��;*.DBN-b9S0�� M8=32>M80X9��F580S0XM:2*.~5Q9S;>IO9SMn9<-L;J;>ILBN;>0q.1CY9S-/;JI/.1=S;*2*9<;*I%BN=<5Q7/-O=X;>7/=X;>0S;*Cb9@9<-/;RIL.D0X9<58C/2*;
.DC#¨�U ?A;*9�Er;>;*CO9�E�M+58I 
S5Q2>;>Cb9FC/M`I/;>0*[

,'-/;O=XMb58I C/;*9�ErMN=S¨�.10+2*MNU+7AMN0X;>IxMQP@5�_N;*C`aL;>0c58CLIx0X9S=S;*;*9<0*[ ,'-/;>=X;*P}MN=X;8�';�5Q24-u;>I/B8;Y.1C 9<-L;
I/.1=S;>2i9<;*IYBN=S587/-#.D0'TD58?A;>TD;*Ic;>.m9<-/;*=GEG.m9<- "X·�$O�}·Z_8;>C�a/;��'MN= "<e $���e`9<=X;>;*94�i[!��CH58I/I/.m9<.1MNC\�/5QTDT\M8P�9<-L;
;>ILBN;>0�58T10SMc-65�_N;s58C�580X0SM`2>.D5Q9<;*I�0X7W;*;>I{TD.DUs.19>[@��C%9<-/.10@2�580X;8��58TDT�M8P!9<-/;s5�_N;*C�a/;>0�-65�_N;�9<-/;�0S58Us;
0S7A;>;*I T1.DUs.19>��580REr;>T1Td580R9S-/;c0X9S=S;*;*9<0*[���MQ9<-¶5�_N;>C�a/;H58CLI¶0�9<=X;>;*9�0X7W;*;>I¶TD.1U+.m9<0�58=S;c7/58=<58Us;*9S;>=X0
9<-/5Q9�2>58C�?A;Z2*MNCLK6B8a/=S;*Ic?���9S-/;3a/0X;>=r.DCb9<;*=XP 582*;8[),'-/;Z0S7A;>;>IcIL;*P 58a/Tm9!_85QTDa/;*0d58=X;J�N¹�¨�U��Q-n58C/I �N¹
¨�U��|-#P}M8=G5�_8;>C�a/;*0@58C/I#0X9S=S;*;*9<0F=S;*0S7A;>2i9<.1_8;>Tm�N[

,'-/;%2�5QTD2>aLT~5Q9S.DMNC M8P@9<-/;O0S-/MN=�9<;*0X9#765Q9S-/0nP}MN=+9<-/;�=XMb58IuCL;*9�ErMN=S¨u.10n.1C/.19S.~5Q9S;>Ix?b� 0S;*TD;>2i9<.1C/B
9<-L;�«v=Sa/C\«�?/aL9X9<MNCl�d.1PZ9<-/;Ya/0S;*=n24-658CLBN;>0n9S-/;O0X7W;*;>IuIL;*P 58a/Tm9+_Q58T1a/;>0*[ �qa/=S.1C/B�9<-/.10+2>58TD2*a/T~5Q9S.DMNC
9<-L;n58I 
S582>;*C/2*��U+5Q9<=X.m]Y_85QTDa/;*0J58=X;�a/7WI/5Q9<;*I\[�,'-/.10�-65Q7/7W;*C/0�?W;*2�58a/0X;+9S-/;+IL.D0X9<58C/2*;s_Q58T1a/;>0�58=X;
Er;>.DB8-�9S;>IH?b�#0S7A;>;>IYTD.1U+.m9�[
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°�.DB8a/=S;Ry:[	�J0S-/M�EG0q9<-L;RI/.D=X;>2i9<;>IOBN=<587L-\�WEG-/.124-%=S;*7/=S;*0S;>Cb9S0p9S-/;R=XMb58I�C/;i9�E�M8=S¨OMQP���;>T1M �ZMN=X. �
o>M8C�9S;8«v0Z2*;>Cb9<=S58T =S;*BN.DM8C\[

���������
	�� 
������/1+, ��� � ! ��, � � ����� ) ��� � # ! � ��,.' � ,.! # � ��0 1

�p.m_N;*C�9S-/;RI/.1=S;*2*9<;*I�BN=<587L-\�l9<-L;�0X�`0X9S;>U =X;*9<=X.D;i_N;>0q9S-/;�5�_N;*C`aL;+MN=30X9<=X;>;i9�58C/BNT1;�P}MN=39S-/;R945^]L.
UsM^_8;>Us;>Cb9G5Q9�9<-/;q2*a/=S=X;>Cb9'9<.1U+;Q�:;i_N;*=X��9S.DUs;3.19�U+M�_8;>0�P}=XMNU¡M8C/;q.DCb9S;>=S0X;>2i9<.DM8C�9<M�58C/MQ9<-/;*=>[),'-/.10
58C/B8TD;8�L2>MN=X=S;>0X7WM8C/I/0G9<M�9<-/; "�� $s58C/BNT1;p580S0XM:2*.~5Q9S;>I#MNCH;�5824-H;>I/B8;�=X;>7AMN=X9S;>I#?b�Y�YM:IL;>T�y:[ �N[

�
B
5Q=S2*9<58C !#= � & .�0 � =
: � ;�� =
! 0�� M !+= � & *<0 � =
: � ;��%= ! 0��!+= � & .�0 � =
: � ;�� =
! 0 ( M !+= � & *<0 � =
: � ;��%= ! 0 (

��y:[	���
,'-/;>=X;*P}MN=X;8��;�5824-�;>I/B8;+-65Q0�.m9<0@M�EGC	�H5QC/BNTD;Q�\EG-/.D24-�E�;�I/;iK6C/;�9<MH?W;�;*.19<-L;>=q9<-L;+5�_8;>C�a/;nM8=

0X9S=S;*;*9358C/BNT1;8[

� �:9W�:9 ��	�B�
C<��&���@�
������� "o� $ �i�C� <
,'-/;s945|]:.)0S;*=X_`.D2*;nUsM:IL;>T).DUs7/T1;>Us;>Cb9<;*I�2*MNC/0X.D0X9S0JM8P�0SMNUs;sMN?�
X;>2i9<0*[c,'-/;+=X;>TD5Q9<.1MNC/0S-L.D7�?W;i9�E�;*;>C
9<-L;>0S;+MN?�
X;*2*9<0�.D0p=X;>7/=X;>0S;*Cb9<;>I±.1C�°�.DBNa/=X;+y:[hgca/0X.DC/B ¬ ?�
X;>2i9��YM`I/;*TD.DCLBH,�;>24-LC/.Dª�a/;�� ¬ �Y,F�@I/.~5 �
BN=S58U ³ �Z��®�� � �*´�[

·3T1T M8P�9S-/;�MN?�
X;>2i9<0Z58C/IY58C/M89S-/;>=FI65Q9<5�0X9<=Xa/2*9Sa/=S;*03C/;*;>I/;*IO9<M�9<-L;�0X.DURaLT~5Q9S.DMNC#58=X;p2>=S;>5Q9<;*IO.1C
9<-L;�?A;>B8.DC/.1C/B�M8P�0S.DUJa/T~5Q9S.DMNC�58C/I#¨8;*7L9Z9S-/=SM8a/BN-/MNa:9Z.m9<0';�]L;*2>aL9S.DMNCl[
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�(� � � � 	�� 
 � ��� ��$ )�� ��� ��� ����� ,.' ��$ � !+,��

� �:9W�
	 � "#� �
� �'	��@�
,'-/;*=S;�58=S;Z9�E�M�0S2*;>C65Q=S.DM80'.DC�9<-L;@0S.DUJa/T~5Q9SMN=>��C65QU+;*T1�N�L�d580X.D2��¸,�5^]L.\58C/IHe:U+58=X9 ��,�5|]:.�[)²!5824-#0X.DURa �
T~5|9<.DM8C�.D0'MNCLT1�#58T1TDM�Er;>IcMNC/;pM8P�9<-L;>UH[

,'-/;��d580X.D2���,�5|]:.�0S2*;>C65Q=S.DMcUsM`I/;>T10F9S-/;�2>a/=X=S;*C�9�5Q7/7/=SMN5824-%a/0S;*I%9<McU+58C658BN;J5+945^]L.��6;>;i9�[���C
9<-L.D0q2>580S;Q��9S-/;>=X;�.D0@5�ª�a/;*a/;���9��:7A;sU+;*24-658C/.10SUH�lEG-/.D24-�580X0SM`2>.D5Q9<;*0p5c9<5|]:.�ª�a/;>aL;�9SMc;�5824-�=S;*BN.DM8C
MN='o*MNC/;8[

,'-/;@o>M8C/;>0d-/5�_8;@?W;*;>C#UsM:I/;*TD.1C/BJ5Q0�0S-LM^EGC#.1Cc°�.DB8a/=S;qy:[zj:[�,'-/;qT1M:2>58Tl5Q=S;�5�Ed580'IL.1_`.DI/;*I�.DCb9SM
9<-L;nP}MNa/=�=S;>B8.DMNC/0*��I/;*7/.D2i9<;>I±?b�{ª�a658I/=S58Cb9<0 �N�!g`�!j�58C/I�fL[%²!5824-�ª`a/58I/=<5QC�9R-6580�5Y9<5|]:.rª�a/;*a/;
580X0SM`2>.~5|9<;>Il[�,'-L;R7/=SM`2>;*I/a/=X;�M8Pr5+945|]:.�UsM�_`.DC/BsP}=SMNU MNC/;Rª�a65QI/=<58Cb9@9SM#58C/M89S-/;>=*�lEG-/.DT1;J0X;>=X_`.1C/B
5��O���LE�;@0X-/MNa/T1Ic2�58T1TW-/58C/I/M8��[ � -/;*CY5J9<5|]:.\7A;>=XP}M8=SUs0r9<-L;@-658C/I/MQ��7/=XM:2*;>I/a/=X;8�6.m9d2�5QCc?W;@7/a:9
.DC#9<-L;�ª�a/;*a/;JMQP�9<-L;�I/;*0X9S.DC65Q9S.DMNC#o*MNC/;�MN=GC/M89�[��¸9GEG.DT1T\?W;�7/aL9F.1CH9S-/;�ª�a/;*a/;�M8P�9S-/;�IL;>0X9S.DC65|9<.DM8C
o>M8C/;3.mP\9<-/.10ro*MNC/;q2*MNCb9458.1C/0r9S-/;@�Y��«v0dI/;>0�9<.1C65Q9<.1MNCs7WMN.1Cb9�[���Cn9S-/.D0r2�580X;8�L5QP 9<;*=r9<-L;3I/=XMN7WMQ�Y;i_N;*C�9>�
.19'EG.1TDTW7/aL9F.DC�9S-/;pª`aL;>a/;Q[ ¬ 9<-L;>=XEG.10S;Q�ACLM89<-/.1C/B�-6587L7W;*C/035QC/IY.m9'2>M8C�9S.DC�a/;*0Z.m9<0'UsM^_8;>Us;>Cb9�[

� ;*9�«v0>�62*MNC/0X.DI/;*=�9<-/;@2>580S;@MQP�5J9<5|]:.l9<-/5Q9'UsM^_8;>0dP}=XMNU¡o*MNC/;@MNCL;q9<M�o>M8C/;qP}MNa/='5QC/I�P}=SMNU o>M8C/;
P}MNa/=�9SMpo>MNC/;'9S-/=S;*;8��=S;*0S7A;>2*9S.1_8;>T1�Y�}0S;*;Z°�.DBNa/=X;Fy:[vf��i[�e:a/7/7AMN0S;'9S-65Q9!.19!-/580!?W;*;>Cs0S;>=�_`.DC/B@9<-L;F0S58Us;
�O��[A��C#9<-L;�K6=X0X9Z-658C/ILM8� � � � f����/9<-/;p945|]:.\EG.1TDT\C/MQ9Z?A;�7/aL9F.DC#9<-/;pª�a/;*a/;JM8P�o>MNCL;�P}MNaL=>[r��aL9��
.19'EG.1TDTW?W;p7/aL9G.1Cc9<-/;pª�a/;>aL;�M8P�o>M8C/;�9S-/=S;*;8�/EG-/;*=S;�.19'0X-/MNa/T1IY7A;>=�P}MN=SU 9<-/;pI/=XMN7AM8��[

,'-/;�ª`aL;>a/;��¸9��`7W;�Us;>24-658CL.D0SU .DC/2*TDa/I/;*0'9<-/;@P}MNT1TDM�EG.DC/B� 
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zone 1zone 2

zone 3 zone 4

queue of zone 1

�(� � � � 	�� 
�������� �+, $ � !�,�� � � # 0 ��� ' , ���
� ,'-/;G2>58TDT10)58=S;'=X;>2*;>.1_8;>I+?��J9<-/;GBb5Q9S;*E�5�� * �NEG-/.124-+IL;*9<;*=SUs.DC/;*0�EG-/.D24-�945^]L.L.D0�9<Mp?A;F580S0X.DBNC/;*I9S-/;p2�58T1T�[
� ­d58T1T).DCLP}M8=SU+5Q9<.1MNC�.D0p9<=S58C/0XU+.m9S9<;*I%9<MY9S-/;�K6=S0�9�9<5|]:.�.1C�9S-/;sª`aL;>a/;+M8Pdo*MNC/;�5Q0S0SM`2>.D5Q9<;*I�9SM9S-/;p2�58T1T�«v0'58I/I/=X;>0X0>[
� ,'-/;'IL=S.1_8;>=�.10�58T1TDM�Er;>IJ9SMp582>2*;>7L9)M8=�=S;�
X;>2*9�9<-/;d=X;>ª�a/;*0X9�[),'-L;'7/=SMN?/58?/.DT1.19��pM8P -L.DU�582>2*;>7L9)M8=
=X;�
X;>2i9!5Z0X;>=�_:.12>;d=X;>ª�a/;*0X9!.D0�0S7A;>2*.1K6;*I�?b��9S-/;q«ze:;>=�_:.12>; �F;iP}a/0S.1C/B@®)=SMN?/58?/.DT1.19��A« ��5F7658=S58U+;i9<;*=
2*MNCLK6BNaL=<58?/T1;@?b�c9<-/;pa/0X;>=G.DCc9<-L;�0X.DURaLT~5Q9SMN=>[

� �¸P�9<-/;pI/=X.1_N;*=G=S;�
X;*2*9S0Z.m9��L9S-/;�IL=S.1_8;>=G.D0'¨Q;>7L9Z.DCc9S-/;�ª�a/;*a/;pP}MN='9<-/;pC/;�]:935�_Q58.DTD58?/TD;Z=S;*ª`aL;>0X9>�58CLIH9S-/;p=S;>ª�a/;*0X9Z.D0'M8�W;>=X;>I#9<M�9<-L;�CL;i]`9q5�_Q58.1T~58?/T1;3I/=X.1_8;>=>[
� �¸P�9<-/;@9<5|]:. I/=S.m_N;>=G2>58CHK/TDTl9S-/;p=S;>ª�a/;*0X9>� 9S-/;>CH-/;p.D0G5Q0S0S.1BNC/;*IH9SMs9S-/;pa/0S;*=>[
� �¸P�C/MQ9���9<-/;ZBb5Q9<;iEd5��s_N;*=S.1K/;>0�9S-/;qC/;�]:9r945|]:.AI/=S.m_N;*=d.DCs9<-/;Zª`aL;>a/;qaLC�9S.DTA=S;>5824-/;>0d5�945|]:. 9<-65|92>58CHK/TDTl9S-/;p=S;>ª�a/;*0X9>[
� �¸P C/Mq9<5|]:.:.10�P}MNaLC/I\�89S-/;dBb5Q9S;*E�5��JEG.DT1T�?W;*BN.DCR0X;�58=X24-/.DCLB@C/;�58=X?b�J=X;>BN.1MNC/0�P}M8=�5�_Q58.DTD58?/TD;)9<5|]:.D0>[
­�a/=S=X;>Cb9<Tm�N��9S-/;+58TDBNM8=S.19S-/U	aL0S;>I{9<MH0S2�5QC�M89<-L;>=�=S;>B8.DMNC/0�MN=po>M8C/;>0�.D0�0Sa/?�
X;*2*9�9<MO2*MNCb9<=XMNT!?��

9<-L;�IL.D0S7/5Q9<24-HUn5QC658BN;*=G58C/Ic_Q58=S.1;>0'P}=SMNU¡=S;*BN.DMNCc9SMs=X;>BN.1MNC\[
K�� e*]/_OQ![/XpN�MOYj`4]/TfS^]/_OQ SgQ>J�Q Nn]gXpTfeOXj[ ]#Xj[^S/Q>NOS/Q [\Q�eq]/Q�h�P�R `5Mf`V]/Q�b^`6R
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zone 1

zone 3

taxi_i

taxi_i

zone 4

handofffirst

handoffsec.

drop off

�(� � � � 	�� 
 ����� �+��$ 0 � , � % 1 � ��!���� 0 �-� ' , ���
¬ C�9<-/;qMQ9<-/;*=d-658C/Il�:9<-L;�e:Un5Q=X9 �¸,�5^]L.A0S2*;>C65Q=S.DMJU+M`I/;>T10r9S-/;qC/;iE�587L7/=SMb5Q24-c7/=SMN7AMN0S58T���EG-/;>=X;

9<-L;R580X0S.DB8C/U+;*Cb9q7/=XM:2*;>0S03M8P!5s9<5|]:.�9SMnMNCL;��O� .D03U+58I/;�?b��5QC�580X0S.DB8C/U+;*Cb9@58T1BNMN=S.m9<-/UH[���CY9<-/.10
2�5Q0S;8�/9S-/;@TDM`2�5|9<.DM8CnI65Q9<5�M8P�?WM89S-Y�O� 58C/Ic945^]L.l.D0�_8;>=X��.DUs7WMN=�9458Cb9>[�,'-/;�58T1BNMN=S.m9<-/U 580X0S.1BNC/0d9<-L;
C/;>58=S;*0X9�9<5|]:.69<M�9S-/;@�Y�tUs.DC/.1U+.1o>.1C/B39<-L;ZI/.10X9<58C/2>;358C/Is9<.DUs;8[�,'-/;3CL;*Et587/7L=SMb5824-n.D0!I/;>T1.DC/;>5Q9<;*I
.DC#UsMN=S;@IL;*945Q.DTD0�.DCc9<-/;�e:;*2*9S.DMNC#f/[kjL[

��M89S-�0S2*;>C658=X.DMN0q58=S;�P}a/C/I658Us;>Cb9<58T�.1CY9<-L;R0S.1URa/T~5|9<MN=*�6MNC/2>;�9<-/;i�OU+58¨8;Ja/037AMN0S0X.D?/T1;�9S-/=SMNaLBN-
5�TDM89GMQP�0X.DURa/TD5Q9<.1MNC/0*�`9SMs2*MNUs7658=S;q9S-/;pMN?L9<58.DC/;*IY=X;>0Xa/T19S0G58U+M8C/B�9<-/;*UY[

� �:9W�\� � 	�B �%$ �!�
� >@� B � � �
,'-/;�?/580S.12+9<.1U+;s58I:_85QC/2>;�Us;>24-/58C/.D0XUµa/0S;*I±.DC{9S-/;n0X.DURaLT~5Q9SMN=p.D0p9<-/;�2*MNC/0�9458Cb9R.1C/2>=X;>Us;>Cb9�[Y��C
M89S-/;>=!E�M8=SI/0*�`9S-/;30X.DURa/TD5Q9<M8=�E�M8=S¨�0rEG.m9<-sI/.D0X2>=S;i9<;F9<.DUs;'0X9S;>7/0r.DC/0�9<;>58InM8Pl=S;>58T ��9<.DUs;d2>58TD2*a/T~5Q9S.DMNCL0>[
·d9F;�5824-#9<.1U+;@0�9<;*7O58T1T\MN?�
X;*2*9S0Z5Q=S;pC/M89S.1K6;*IY5QC/IYUsM�_N;p;i]L582i9<Tm�cMNC/;p0S7/582>;p7A;>='9<.1U+;q0�9<;*7\[

,'-/;O0X.DURaLT~5Q9SMN=RK6=S0�9n0X;*9S0na/7x5�9S.DUs;H-LMN=S.1o>MNC�9<-65|9+0X7658C/0s9<-/;H;>Cb9S.D=S;HI65��N[u° M8=s;�]L58U+7LTD;8�
58C#MN7A;>=S5Q9<.1MNC�9<-65|9G=Sa/C/0'P}=XMNU �� k¹N¹�·@� 9<M �^g� z¹N¹R·q� �}U+.1I/I65��L�i�:-6580F5R9<.DUs;q-/M8=S.Do*MNCcM8P�g � �N¹8¹
0S;*2>MNCLI/0F� MN=�j �N¹FU+.1C�aL9<;*0�MN= �Z-/M8a/=S0<�i[ � .m9<-/.1C�9S-/.D0�-/MN=S.1o>MNCl�QI/.10S2*=S;*9S;�9<.1U+;!;i_N;>Cb9S0!58=S;r7/=SM`I/a/2*;>I
?b��9<-L;�0X.DURaLT~5Q9SMN=�9<Ms582*2>MNaLC�9GP}MN='9S-/;pM:2*2>a/=X=S;>CL2>;�M8P�CL;*E�0X;>=�_:.12>;�=S;*ª`aL;>0X9S0>[

e:7A;>2>.mK62�5QTDT1�8�A9S-/;RBN;*C/;>=S5Q9<.1MNC�M8P�5+C/;*E�945^]L.�0S;*=X_`.D2*;�=S;*ª`aL;>0X9p.103I/;*7W;*C/I/;*C�9pM8CO9<-/.103I/.10S2*=S;*9S;
2>T1M:24¨ [ ,'-/;��Y�Z0+58=S=X.1_Q58Td7/=XM:2*;>0X0n58=X;#2>MNC/0X.DI/;*=S;*Ix9<M%P}MNT1TDM�E¡9S-/;Y®�MN.10S0SM8C UsM:IL;>T�[�,'-/;#9<.1U+;
.DCb9S;>=X_Q58T@?A;*9�Er;>;*C 58=X=S.1_Q58T10c58=X;�2*MNC/0X.DI/;*=S;>It9<M¶-65�_N;{5 ²�]:7AMNC/;>Cb9S.~58TpI/.10X9<=X.D?/a:9<.DM8C\[©,'-/;�C/;*E

yNy



=S;*ª�a/;>0�9Y7L=SM`2>;>;*I/0#580nP}M8TDTDM�EG0! {BN.m_N;*Cu9<-/;�2*a/=S=X;>Cb9#9<.1U+;#9��Z5±²�]L7AMNC/;*Cb9<.~5QT3I/.10X9<=X.D?/a:9<.DM8C EG.19S-
Us;�58C�� . .D0G587L7/TD.1;>I�9<MsI/;i9<;>=XU+.1C/;q9<-L;p9S.DUs;qM8P�M:2*2>a/=X=S;*C/2>;�M8P�9<-/;pC/;�]:9Z=S;*ª�a/;>0�9�[

,'-/;cI65��{.D0RI/.m_`.DI/;*I�.DCb9<MYK/_N;c7A;>=X.DM`I/0  �;�5Q=ST1��UsMN=SCL.DC/B/��T~5Q9S;nUsMN=SCL.DC/B/��TDa/CL24-�9<.DUs;8��;�58=XT1�
5QP 9S;>=SCLM:MNC 5QC/I T~5Q9S;%5QP 9S;>=SCLM:MNCl[ · 0X;*9#M8P�7/=XMN?658?L.DTD.m9<.1;>0O�}EG-/.124- U+;>58C/0�9<-L;%0S;>=�_`.D2>;%=X;>ª�a/;*0X9
7/=XMN?658?/.1TD.m9���-6587L7W;*C/03.1CO5�BN.1_8;>CYa/C/.19FM8P�9<.DUs;��d5QC/IY9S.DUs;@.DCb9<;*=X_Q58TD0G.1CY-/M8a/=S0*�W.10FaL0S;>IYP}MN=F9S-/;>0X;
7A;>=S.1M:IL0>[!��M89S-H58=S;p2>M8CLK6BNa/=X;>IH.DCH5RK6TD;@C/58U+;*I �)�%
4���"� ��&$���$�$��� 8 �6580G0X-/M�EGCO.DC#°�.DBNa/=X;�y:[zy:�/?A;*P}MN=X;
=SaLC/C/.DCLB+5�0X.DURa/TD5Q9<.1MNC\[

periods

EARLY−MORNING
LATE−MORNING
LUNCH−TIME
EARLY−AFTERNOON
LATE−AFTERNOON

time interval

00:00     06:00
06:00     12:00
12:00     14:00
14:00     17:00
17:00     24:00

            Probability (%.)

10

40
07

38
05

�(� �����
	 � 
 � � � � ��� # )+� ����� � ��� � , � % ! � ��� �/0 ,*� � � ! �
,'-/;>=X;*P}MN=X;8��9<-/;#0X9<58C/I65Q=SI±9<.1U+;�.10RP}=SMNU ¹N¹� k¹N¹�·@� 9<M�g|f& z¹8¹�®�� � Us.DILC/.DBN-b94�i��EG-/.124- 2>58C

_Q58=X�nEG.19<-c9S-/;pa/0S;*=>«v0ZC/;*;>I\[

� �:9W� � $ � �C	�<?�
	�� � �A�
��C�9<-/;G0X.DURa/TD5Q9<M8=�9S-/;Z�O�Z0�587/7A;�5Q=!5Q9)=<5QC/I/MNU�TDM`2�5Q9S.DMNC/0�EG.19S-s=S58C/I/M8U I/;*0X9<.1C65Q9S.DMNC/0*[�,'-/;Z�O�F0
587/7A;�5Q=dMNC/;p5Q9'5J9<.DUs;ZP}M8TDTDM�EG.1C/BR5�®�MN.D0X0SMNC#7/=XM:2*;>0S0�³ �@C�a3���>´\EG.m9<-#5RUs;�58C�9S-65Q9'.10d0S7A;>2*.1K6;*I#?��
7A;>=S.1M:IL0'M8P�I/5���� 0S;*;J°�.DBNa/=X;�y:[zyN�i[

²!5824-H�O� 2>58C�?A;3MNCL;3M8P\9S-/;3UsM`I/;>0r0S-/M�EGCc.DCs9<-/;Z,�5Q?/TD;3y:[ �N[��¸9d.10r.1U+7AMN=�9458Cb9!9<M�C/M89<;F9<-65|9
9<-L;FUsM`I/;>0�9S=<58CL0S.19S.DMNC�M8=SI/;*=).D0�P}=SM8U I3² � ���qeL² �x9<M��"� ¬ ® ¬ °�°�[8,'-65Q9!.D0*�bMNC/;F�O� URaL0X9!76580X0
?b�c;�5Q24-OMNC/;pM8P�7/=X;*_`.DMNaL0FUsM`I/;>0'?A;*P}MN=X;�58=S=X.1_`.DC/B�5|9'K6C658T UsM:IL;s� �"� ¬ ® ¬ °�°)�i[

,'-/;c0S.1URa/TD5Q9<MN=pBN;*C/;>=S5Q9<;*0R9<-/;+24-658=S582*9S;>=S.10X9S.D2>0JM8PG;�5824-�C/;iE �O����C658Us;>T1�8��.19S0�9S.DUs;+M8PGM`2��
2>aL=S=S;*C/2>;+580@Er;>TDT!5Q0p9S-/;s7/.D24¨�aL7�58CLI{I/;*0X9S.DC65Q9S.DMNC�T1M:2>5Q9<.1MNC/0>[��p;*C/;>=S5Q9<;*I�9S-/.D0p24-658=S582*9S;>=X.D0X9S.D2*0
9<-L;@0S.DUJa/T~5Q9SMN=!9<-/;*Cc0X945Q=X9<0d9SM�7/=SM`I/a/2*;q9<-/;3TD.1P};Z-/.D0�9<MN=��nMQP��O��[/,'-L.D0d-/.10X9SMN=X�+URa/0�9G2>MNCb945Q.DC�9<-L;
UsM:I/;*0d9<=S58C/0S.m9<.1MNCc.DCc9<-L;�M8=SI/;*=F0X-/M�EGC�5Q9F°�.DBNa/=X;py:[ �L[

l���`4]gQ TVU [\Q�S)L X J?QdS/Q�
qMOQ�[\]g[ N Q�S^]gXpNWQ MOeOXp]
H>I^_OQ^[ ]�`VeahO`1Sgh L `1YpMaQ�[ Xpe@]/_OXj[ �RYpQobcQ�S/QcT1Pn]�`VXZeOQ�h!P�R `6LfQ�S�`?M1XZeOM#T1Ua[\Q�S)L X J?Q'SgQ�
qMOQ [ ] ]/XZN Q�L4`VYZMOQ�[�T1U �*L1Qo[\Q�YpQ8J:]/Q h

]g`VmnX J?TfN Na`VeOXZQ�[�[)J�`4]/]/Q�SgQ�h�MfQ�T�MfSg`�NO_OX J�`1YpYKRC]/_aS/TfMOM1_OTfMn]��oQ�YZT���TfS/X���Tfeq]/Q1k I^_OQ NOMOS"NRTq[\QiT1U#Xpeq]/Q�S)L XZQ�b#XZeOMC]g_OQ�N
b^`1[c]/TWYZQ�`VSge�`1PRTfMn]^]/_OQBJ�MOS/SgQ�eq]#hnXj[3Na`V]"J�_OXZeOM�[)R [\]/Q�N `Veah ]/TWXjhnQ�eq]gX U�R�]g_OQ!`6L1Q�Sg`�M1Q�T1U SgQ�
qMOQ [ ]^Xpe
` eOT1SgN�`VY hO`6Rfk

y
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������� ��!��#" $&%('*)&+-,/.(0212'43(56'�78):9�5�;<7 '�9>=6'�?�@
"A�4B-�
C*"
C*��D
�E!��F":GHC<IJ� K:L('M+-,/.(0212'N3(56'<7O76'�P�3('<56=65O=6L('M= 9>QR0S56'<76T�02;�'/@VUW%X= LR025O;�9�5 '/YZL('[76'�+A9�02%R5�02%

\�]_^4` U \ Uba4c#dfe ]_\�g Ufh ] +-,�?('i3(%j=6021k=6L('i= 02+-'l)�02%(?(,m)N025n7 '�9�;EL('<?S9�%R?S9
= 9>Q�0_;�9�%
.o'J9�565 02p/%('<?�=6,-5 '<7fTj'4= L(025#7 '<P�3('<56=�@8K:L(025#L(9�q(qo'�%R5F02%�=6L('-r e�+A9�76=8= 9>Q�0sro5 ;<'<%t9�7 02,(@8uF%
= LR'J,�=6L('<7FLt9�%R?�Yv02%H=6L('
r w89�5602;xKy9>QR0srt56;<'�%(9�7 02,A5 '<76T�02%(pz=6L('J{ ` ?R,�'<54%(,�=F?('<qo'�%R?|,/%
9J=602+-'#)�02%(?(,�)lY(.(3R=�,/%}9J~�7 '<'F= 9>Q�0�56= 9�%(?(02%(p-02%A=6L('xP�3('<3('/@

�&�AC*�JC*��D $O= 9>QR0�)89�5n9�5 5602p/%('<?}= ,i=6L('i{ ` 9�%(?|L('l025:):9�0 = 02%RpA=6,A.o'x=67E9�%R5 qo,/76=6'<?�=6,AL(025�?('<56=60 d
%t9>=602,/%�@

C*�
� �l"
�A��!�C*� K:L('x{ ` 025�.o'<02%(pz=67E9�%R5 qo,/76=6'<?�= ,zL(025:?('<56=602%t9>= 02,/%�@
	
"-�-�x�A�:� K:L('x{ ` ):9�5:?(7 ,/q(qo'<?RdW,���9>=�L(025:?('<56=602%t9>=602,/%�@ ] %(?�,�~y56'<76T�02;�'/@

���:�i� 	 � 
�� �i� ��� � � , ) � ,*� $ � !+, �

NEW−USER
   SERVICE

    WAITING IN−TRANSIT

  DROPOFF

  request taxi
     service allocated taxi

no allocated taxi

taxi arrival
at mobile
user origin

taxi arrival
at mobile user
destination

end of service

REQUIRING

�(� �����
	 � 
b� �-� ��� � � , ) � ,*� �-������� , �/� � � � �-� ��� � � ! ����# � ��$

� �:9W��� � �&(*	?�
��CY9S-/;�?W;*BN.DC/.1C/B�M8P�9S-/;�0S.DUJa/T~5Q9S.DMNC�9S-/;p945|]:.D0F587L7W;>58=F5Q93=S58C/I/M8U TDM`2�5Q9S.DMNCL0>[r²�5Q24-O945|]:. .10FM8C/T1�
58T1TDM�E�;*Ic9<Ms2�58=X=X�cMNCL;J�Y� 5|935R9S.DUs;8[!��CY7L=<582i9<.D2*;@9<-/.10F�O� Un5��c?A;pMNC/;p7W;*=S0XMNCOMN=G5�BN=XMNa/7#M8P
7A;>MN7/T1;8�/?LaL9dEr;p9S=S;>5Q9'.19'580G5R0S.1C/BNTD;3MN?�
X;>2i9'P}MN=d0X.DUs7/TD.12>.19��s5QC/Ic9<M�5�_NMN.1IcURa/Tm9<.D7LTD;FI/;>0�9<.DC/5Q9<.1MNC/0>[
��C#9<-/;�580X0S.DB8C/U+;*Cb9F58TDBNM8=S.19S-/U 9<-/;p2�5Q76582>.m9���M8P�9<-/;@9<5|]:.\.D0'=X;>7/=X;>0S;*Cb9<;>I�5Q0G5s2*MNC/0X9S=<58.1Cb9�[

²!5824-O945^]L. -/580Z.m9<0'M�EGCO0X7W;*;>I�.1C#¨`U �Q- � � EG-L.D24-OIL;>7A;>C/I/0FMNCH9<-/;pU+5|]:.DURa/U¡0S7A;>;*I%58TDT1M�E�;*I
MNCH9<-/;�=SMb58IHU+587\[','-/;�I/=S.m_:.1C/BsU+;i9<-/M`IYP}MN=GI/;*2>.1I/.DC/B+-/M�E�9<M+BN;*9FP}=SM8U MNC/;J7AMN.1C�9G9SM�58C/MQ9<-/;*=
I/M`;>0+C/M89nP}M8TDTDM�E 58Cb�x0�9458C/I/58=SIuUsM�_N;*U+;*C�9>[�,'-/;�IL.D=S;*2*9S.DMNC/0+58=X;OI/;iK6C/;>I ?b�¶9<-/;YU+M�_8;>Us;>Cb9
58C/B8TD;8�:EG-/.D24-H.D0'a/7AI65Q9S;>IH.DC#;�5Q24-Y.1C�9S;>=X0S;>2i9<.1MNC\[

,'-/;Y9<5|]:.D0s2�58Cxa/0S;YMNC/;HM8Pq9<-L;Y9�ErM�7/=SM`2>;*I/a/=X;>0nIL;>0S2*=S.1?W;*Iu?W;*TDM�E 9SM�2>M8U+URaLC/.D2>5Q9<;cEG.19S-
9<-L;JBb5Q9S;*E�5����}MN=G0S;*=X_`.D2*;R2>;*C�9S;>=<�GEG-/;*CO9<-/;�;*_8;>Cb9@.D0G9<-L;�M`2>2*a/=S=X;>C/2*;RM8P)5sC/;*E�=X;>ª�a/;*0X9�[F,'-/;*0S;
7/=XM:2*;>I/a/=X;>0GE�;*=S;�.DUs7/TD;*U+;*Cb9<;>I#5Q0F;i_`.DI/;*C/2>;�M8P�945|]:. UsM^_`.1U+;*C�9S0'a/0S.1C/B�9<-/;pI/.m�l;*=S;*C�9F0X2>;>C/58=S.1MN0>[
�i�m���H�<�8�v���A���
� 9S-/.D0�7L=SM`2>;>ILa/=S;c.10Ra/0S;*I�.DC�9<-L;%«z�d5Q0S.D2n,�5|]:.�«�0S2*;>C65Q=S.DM � 9<-65Q9R=S;>7L=S;>0X;>Cb9<0�9<-L;

2*a/=S=X;>Cb9G587/7L=SMb5824-6�i[)�¸P 9<-L;Z945^]L.A.D0�.DCs9<-/;3ª`aL;>a/;Q�/.19r.D0!P}=S;*;8�:9S-/;>C�5J7WM80S.19S.1_8;35824¨�C/M�EGT1;>I/BN;��
Us;>Cb9Z.D0F=S;*9Sa/=SCL;>I\[ ¬ 9S-/;>=�EG.D0X;8�W5+C/;*Bb5Q9<.m_N;J5824¨�C/M�EGTD;>ILBN;>Us;>Cb9@.10Z=X;*9<aL=SC/;*I\[Z��CY9<-/.10Z2>580S;Q�
9S-/;@945|]:. 2�5QCY?A;@M:2*2>a/7L.D;>IH7/.124¨`.1C/B�a/7HMN=d9<=S58C/0S7AMN=�9<.DCLB+5s�O��[

� � e ]g_OQ![/XpN�MOYZ`V]/TfS�J�T hOQ ]g_OQ&]g`Vm Xj[�� [^[)NRQ�Q�h�XZ[ J�T1e�L1Q�S\]gQ�hi`f[ U TfYpYZT4b�[��n�����v�Z ¡���v¢H ¤£k¥E¦k§(¨ �v¢1k I^_OQ�S/Q�U T1SgQ
	ª©
« N­¬ _*XZ[^]g_OQ![g`VNWQ `1[��Ok ��®o¯�°BNOX mnQ�YZ[/¬4[

y �
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C*�lC*�}D �|$#UWK:Uba4c +-,�?('4+-'�9�%(58= L(9>=#=6L('n=E9>Q�0�0258~�7 '<'/YR=6Lt9>=F025�Y(0 =:0258):9�0 =602%(pz~�,/7�{ ` 56'<76T�02;�'

76'�P�3('<56=�@
�nC<I��}�
� �kUfh	� ` � +-,�?('4+-'�9�%(5:=6Lt9>=#=6L('n= 9>QR0�):9�5�02%H=6L('
�|$#UWK:Uba4cN+-,�?R'n9�%(?}0 =�Lt9�5�.o'�'<%

9�565 02p/%('<?�=6,A9�%|{ ` 5 '<76T�02;<'x7 '<P�3R'�5f=m@_K�LR'x= 9>Q�0�):9�5F?(0256qt9>=6;EL('<?�9�%(?}76,/3R= '<?}56,i= L(9>=mY
{ ` 025:q(02;��/'<?�3Rq}9>=#L(025:,/7 02p/02%
.v'*~�,/7 'n.o'<02%(pz=67E9�%(56qo,/76=6'�?
= ,-LR025�?R'�5f= 02%(9>= 02,/%�@

	H"-�-�x�-�:� � L('<%�=6L('i= 9>QR0_025n02%�=6L(025x+-,�?('/Y�0 =x025x.(3R5�
jY�=6Lt9>=l025mY�0 =x0254=67E9�%(56qo,/76=602%(p�=6L('A{ ` = ,
L(025#?('<56=602%t9>=602,/%�@4K:L('l=E9>Q�0yp/'<=654,/3R=F= L(025#+-,�?R'x)�L('<%|=6L('z{ ` 025F?(76,/q(qo'<? ,�� 9>=4LR025
?('<5f= 02%t9>=602,/%�@

���:�z� 	�� 
 � ��� ���+��$ � !+, �
�i���
�����v���
���A� 9<-/.10�7/=XM:2*;>I/a/=X;'.D0�587/7/T1.D;>IJ.DC�9S-/;@«ze:Un5Q=X9�,�5|]:.�«|0S2*;>C65Q=S.DML[���CR9<-L;Ge:U+58=X9 ���qa/;>aL;

7/=XM:2*;>I/aL=S;8�:9<-/;q9<5|]:.\58TmEd5��`0'=S;i9<a/=XC/0G5R7WM80S.19S.1_8;@5824¨�C/M�EGTD;*I/BN;>Us;>Cb9'9SMR9<-/;@Bb5|9<;*E�5��N[!,'-/.10
-65Q7/7W;*C/0>�F?A;>2�5Qa/0S;%.mPq9<-/;Y945|]:.3.10n2*a/=S=X;>Cb9<Tm� P}=X;>;8�F.19+.D0n58aL9SMNUn5|9<.D2>58TDTm��.1C/2>T1a/I/;>I .1Cx9<-L;
7/=XM:2*;>0X0r9<M�0SM8T1_N;G9<-L;3580X0S.1BNC/Us;>Cb9�7L=SMN?/T1;>UH[ ¬ C+9S-/;FM89<-/;*=r-/58C/I\�`.1PA9<-/;G945^]L. .10r?/aL0X�N��9<-L;>C
9S-/;Z7L.D24¨ ��a/7+58C/IsI/=XMN7 ��MQ�c9<.DUs;>0!5Q=S;F2�58T12>a/TD5Q9<;*Is?/580S;*InMNC�9<-/;G945^]L.�«k0!2*a/=S=X;>Cb9�9S=S.D7l[���C�9<-/.10
2>580S;Q��9S-/;R945^]L.�.D0qMNCLT1��.1C/2>T1a/I/;*I%.DC�9<-L;�580S0X.DBNC/Us;>Cb9p7/=XM:2*;>0X0�.mP)9<-/;�9S.DUs;J2�5QTD2>aLT~5Q9S;>I�E�580
T1;>0S0r9<-658C+9<-/;qT1M�E�;*=�?AMNa/C/IcM8Pl9<-/;qCL;i]`9d9<.1U+;GEG.DCLI/M�Ep[�,'-/5Q9d.10>�L.mP\9<-L;3945|]:. EG.DT1T K/C/.D0X-�.19S0
2*a/=S=X;>Cb9Z9S=S.17c?W;iP}MN=S;@9<-L;�?A;>B8.DC/C/.1C/B�M8P�7/=SM`2>;*0S0X.DC/B�9<-/;�580X0S.1BNC/Us;>Cb9GUn5|9<=S. ]W[

�qa/=S.1C/B�9<-/;�0S.1URa/T~5|9<.DM8Cc7/=SM`2>;*0S0q5�945^]L.�2>58C%580X0Sa/Us;�M8C/;�MQP�9<-L;�UsM:IL;>0FMN=G0X945|9<;>0ZI/;>0X2>=X.D?A;>I
.DC%9S-/;�,�58?LTD;sy:[zg:[ � -/;*C�5�945|]:.).10@;>.19S-/;>=@.1C%9<-/;s®)��­C�p�3®�MN=��"� ¬ ® ¬ °�° U+M`I/;Q� .19p.D0@?La/0X�8[
·3T1T\M8P�9<-/;p7AMN0S0X.D?/T1;q9<=S58C/0S.m9<.1MNC/0'58=X;p0S-/M�EGCO.1Cc9<-/;�°�.1BNa/=S;@y:[��`[

WAITING   PICKUP

   DROPOFF

scheduled
action

  action
  future 

allocated
mobile user

taxi arrival 
at mobile user
destination

���������
	�� 
�� � � ���+�/� ����� , �(� � � � ������� � � ! ����# � ��$

��C±9<-/;�?A;>B8.DC/C/.1C/B�M8PG9S-/;�0S.1URa/TD5Q9<.1MNC�5QTDT�M8PG9<-/;�9<5|]:.D0R5Q=S;�.1C�9<-/; ��·3��,'��Iq� U+M`I/;8��9S-/;*�
0X9<58=X9�58C�582i9<.1MNC%EG-/;>C�9<-/;i��58=S;s580X0S.1BNC/;>I%9SMH9S=<58C/0X7WM8=X9�5H�O��[ ·Z0J5c=X;>0SaLT19�� 9S-/;�945|]:.D0@0X-/MNa/T1I
U+58¨8;�5�9<=S58C/0X.19<.1MNCO9SM#9S-/;RP}MNT1TDM�EG.DC/B+U+M`I/;*0  @®)��­C�p�3® 58CLI%�"� ¬ ® ¬ °�°x=X;>0X7W;*2*9<.m_N;*T1�N[ � -L;>C
9<-L; �"� ¬ ® ¬ °�°YUsM:I/;�.D0�=S;>5824-/;>Il�N9<-/;�9<5|]:.:_8;>=S.mK6;>0�.1P/9S-/;dª�a/;>aL;G5Q9S9<5824-/;>IR9SM3.m9�-6580�530S24-L;>I/a/T1;>I
=S;*ª�a/;>0�9��89S-/;>Cp9<-/;!9<=S58C/0X.19<.1MNCq9<MZ®)��­C�p�3®�UsM:I/;)M`2>2*a/=S0*[ ¬ 9<-/;*=XEG.10S;8�Q5'9<=<5QC/0S.m9<.DM8Cq9<M$�%·3��,'��I3�
UsM:I/;@M`2>2*a/=S0*�/EG-/;>=X;�9S-/;@945|]:. =X;>U+58.DC/0dE�58.m9<.DCLBRP}MN=G5RP}aL9<a/=X;p=S;>ª�a/;*0X9>[

y �



��C�58I/I/.m9<.DM8C\�\5�=XMNaL9<;J.D0@580X0SM`2>.D5Q9<;*I�9<Mc;�5Q24-�9<5|]:.�9<-/5Q9p2>MNCb9<58.DC/0Z9<-/;�0X-/MN=X9S;>0�9p765Q9<-%9SMc7/.D24¨
a/7O9S-/;��Y� 58C/IY9<MnIL=SMN7Y-/.DU M8��5Q9Z-/.D0FI/;*0X9<.1C65Q9S.DMNC\[','-L.D03=XMNaL9S;J.D0FI/;iK6C/;>I�EG-L;>C�9<-L;�945^]L.�.10
580X0S.DB8C/;>I#9<M�0S;*=X_8;R5�0S;*=X_`.D2*;�=X;>ª�a/;*0X9�[

� �:9W��� 	�� � ����� ��� ���V� "#�
,'-/;GBN=S587/-/.12�58T`a/0S;*=!.DCb9<;*=XP 582*;�Ed5Q0�IL;*_N;*TDMN7A;>I�9SM�;*C658?/T1;�9<-L;'0S.DUJa/T~5Q9S.DMNC�9<M@I/.10S7/TD5��J0XMNU+;'=X;>0Xa/T19S0
58C/I#9<Ms58T1TDM�E 9<-/;pa/0X;>='9<Ms2>M8CLK6BNa/=X;p0SMNUs;@7658=S58U+;i9<;*=S0GI/a/=X.DC/B�0S.1URa/TD5Q9<.1MNC\[

,'-/.D0�.DCb9<;*=XP 582*;+2*MNC/0X.D0X9S0�;*0S0X;>Cb9<.D58TDTm��M8P�9S-/=S;*;n0S;*2*9S.DMNC/0�� 0X;>;�°�.DBNa/=X;+y:[ �N�i[�,'-/;+TD;iP 9�7AMN=�9<.DM8C
M8P'9S-/;c587/7LTD;*9R58TDT1M�EG0�9S-/;�a/0X;>=J9SM�0S;i9�0SMNUs;n0X.DURa/TD5Q9<.1MNC�7658=S58U+;i9<;*=S0�58CLI�9<M%0�9458=�9���0�9<MN7\�!5QC/I
=S;*0Sa/Us;+5Y0S.1URa/TD5Q9<.1MNC\[s,'-/;n2*;>Cb9<=S58Tr7AMN=�9<.DM8C�0X-/M�EG0J9<-L;+0X76582>;+MNC{9S-/;s=SMb58I{Un5Q7�EG-/;*=S;+?WM89S-
�O�F0�58CLI�9<5|]:.D0!UsM^_8;8�b9<-/5Q9!.D0*�`.m9)0S-LM^EG0�9<-/;'9<5|]:.60S;>=�_`.D2>;G.1C+5Q2*9<.1MNC\[�,'-/;ZTD580X9�5QC/I+=X.DBN-b9)7AMN=�9<.DM8C
I/.10S7/TD5��`0R.1CLP}MN=XUn5Q9S.DMNC�58?AMNaL9R9S-/;�2>aL=S=S;*Cb9+0X.DURaLT~5Q9S.DMNC\[O��C 5QI/I/.19S.DMNCl��9<-/.10R7AMN=X9S.DMNC±5QTD0SMO0S-/M�EG0
0S7A;>2*.1K62p.1CLP}MN=SU+5Q9S.DMNCc5Q?WMNa:9F58Cb��945|]:. MN=F�Y� 9S-65Q9G.10F0X;>T1;>2*9S;>I#EG.19S-Y5�UsMNa/0S;@2*TD.124¨A[

°�.DB8a/=S;Jy:[ �L�W0X-/M�EG0q9<-/;�a/0S;*=q.DCb9S;>=XP 5Q2>;R5|939<-L;JUsMNU+;*Cb9Z9S-65Q9@5s0S.1URa/T~5|9<.DM8CH.103=Xa/C/C/.1C/B/[F,'-/;
0S2*;>C65Q=S.DM#a/CLI/;>=�0S.1URa/T~5|9<.DM8CO.D0@9S-/; "<e:U+58=X9@,�5|]:.�$L[���C�9S-/.D0@2>580S;Q��Er;s2�58C�C/M89S;�9S-65Q9@9S-/;>=X;s.10p5
0S;*TD;*2*9<;*IH9<5|]:.��`EG-/.D24-H-6580'.m9<0dI65|945H�}9<5|]:.\C�a/UR?A;>=>�LU+M`I/;8�:2>a/=X=S;*C�9FT1M:2>5Q9<.1MNC ��IL.D0S7LT~5��N;*IY5QC/IH58TD0XM
.19S0�7/.D24¨�a/7 58C/I�I/=XMN7AM8� =SM8aL9<;cI/=S5�EGC\[ �YMN=S;*M�_N;>=*�d5%-/.10X9<M8BN=<58U I/;*7/.D2i9<0�9<-/;H5�_N;*=<58B8;H7L.D24¨�a/7
9<.1U+;ZP}MN=d9<-/;p0X.DURa/TD5Q9<.1MNC�0X2>;>C/58=S.1M/[

y �
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#��� �������! #"%$%&'�)(* +�
,'-/.10n24-6587:9<;>=cIL;>0S2*=S.1?W;*0n9<-/;O=S;>0Xa/T19S0nMN?:9458.1C/;>I 5QC/Ix9<-L;�0X�`0X9S;>U 2>MNCLP}M8=SU+58C/2>;YI/;>B8=S;>;�9SM�9<-L;
MN=X.DBN.1C658T3.1Cb9<;>Cb9Y58C/ItI/;*0S.DB8C\[ ,'-/;�9S;>0�9<.DCLB 0X;*9<aL7w.D0#5QTD0SM�I/;*0S2*=S.D?A;>Iw58TDM8C/B±EG.19<- 9S-/;{=X;>0Xa/T19S0
MN?L9<58.DCL;>I�P}MN=35�TDM893M8P!;i]:7A;>=S.1U+;*Cb9<0>[���C�58I/IL.19<.1MNC\�A9<-/;�5Q.DUVM8P!9<-/.10q0S;*2*9S.DMNC%.10q58T10SM�9<Mn2>MNUs7658=X;
9�ErMR587/7L=SMb5824-L;>0rP}M8=�-/58C/I/T1.DC/BpC/;iE =S;*ª`aL;>0X9S0d.DCsUsMN?/.DT1;d;>Cb_`.D=XMNC/Us;>Cb9<0*�`EG-L;>Cn9S-/;35Q=S=S.m_Q58T/=<5|9<;GM8P
9<-L;>0S;�=S;*ª�a/;>0�9<0q.10'M8P�.1C/2>=X;�580X.DC/B�.DCb9S;>C/0X.19��H58C/IHM89S-/;>=G7658=S58Us;*9<;*=S0Z58=S;p24-65QC/BN;>Il['e:MNUs;p=S;*Un58=X¨�0
58=X;�U+58I/;@?/580S;*IYMNC#9<-L;�=X;>0Xa/T19S0>� 58T1MNC/BREG.19S-#0Sa/BNB8;>0X9S.DMNCL0GP}M8='.DUs7/=SM�_N;*U+;*Cb9�[


#��� � 
Y¤�¢q��(�� ¢@����¦�� �c¢3��$%¤
,'-/;�P}MNTDT1M^EG.1C/BG=S;*0Sa/Tm9<0�E�;*=S;dMN?:9458.1C/;>I�a/0S.1C/BZ9S-/=S;*;rErMN=S¨�0�945Q9S.DMNC/0*[�²!5824-R0�945Q9S.DMNC�.D0�5qe`a/C�eL®A·��'­
EG.19S- ���p?b��9<;*0�MQPdU+58.DC%Us;>UsMN=X��58C/I{jN¹b�@?b�`9S;>0�-658=XI�IL.D0S¨ [s,dE�MYM8P�9<-/;*U =Sa/C�e:MNTD58=S.10��Y5QC/I
9<-L;p9S-/.D=XI#=Sa/C/0F� .DC�a:]He:a e:; �:[ �N[

,'-/;#I65��±.D0�IL.1_`.DI/;*I�.DCb9<M�K/_8;c9<.DUs;�7A;>=X.DM`I/0  �;>58=STm��UsMN=SCL.DC/B/�)TD5Q9<;nU+MN=XC/.DCLB/�)TDa/CL24-�9S.DUs;8�
;�5Q=ST1�x5QP 9S;>=SCLM:MNC 5QC/I T~5Q9S;�5QP 9S;>=SCLM:MNCl[�,'-/;%T1a/C/24- 9<.1U+;Y7W;*=S.1M:Iu.10�0SU+58T1TD;>=s9<-65QCu9<-/;%M89S-/;>=X0
� 0X;>;+,�58?LTD; �L[	���i[c,'-/;+=S;�5Q0SMNC�9<-65Q9�Er;nI/.m_:.1I/;+5YI65���.DCb9SMO7A;>=S.1M:IL0�.10�9S-65Q9�E�;sEd5QC�9�9<MH_N;>=X.1P �
9<-L;c5�_85QT~58?/.1TD.m9���M8P'9<5|]:.D0��/;>;*9JP}MN=JI/.m�l;*=S;*C�9J7/=SM8?658?/.1TD.19���MQP'C/;*E¡=S;*ª�a/;>0�9�M:2*2>a/=X=S;>CL2>;cI/a/=X.DC/BO5
C/MN=XUn5QT6I65��N[),�58?/TD; �L[ �30X-/M�EG0�9<-/;Z0S;*=X_`.D2*;q=S;*ª`aL;>0X9dM:2*2>a/=X=S;>CL2>;37L=SMN?65Q?/.DT1.19���7A;>=�7W;*=S.1M:I/0*[�,'-/;*0S;
7/=XMN?658?/.1TD.m9��+_Q58T1a/;>0dEG.1TDTl?A;pa/0S;*IY9S-/=SMNaLBN-/MNaL9'9S-/.D0'24-/587L9<;*=>[IZ;�]:9�Er;�BN.m_N;+I/;*K6CL.19<.1MNC/0�9<-65Q9J2�58C±-L;>TD7�a/0RI/;*0S2>=X.D?A;�MNa/=J58C658Tm�`0S.D0�2>T1;�58=XT1��58C/I±2*MNC/2*.D0S;*T1�
� 0X;>;�°�.DB8a/=S; �:[	�^��[
� ���	�-�A��
 5�T1.DC/¨s9<-65Q9GIL.D=S;*2*9S0GP}=XMNU¡9S-/;@945|]:.�«k0G2>aL=S=S;*Cb9ZT1M:2>5Q9<.1MNC�9<M�9S-/;��O��«v0GMN=S.1BN.DC\[
� �	
l��
���
 5�TD.1C/¨s9S-65Q9GI/.1=S;*2*9<0'P}=XMNU 9<-L;J�Y��«v0FM8=S.DB8.DC�9<M�9S-/;��O��«v0GI/;>0�9<.DC/5Q9<.1MNC\[

�bg
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���:�i��	 � 
�� � � ,*��	 � ' , ��,10 )+, � �(0 ����� � � � � � � � !+, � � � ��� � � 0 ,*� 0 ,*� � � ! �
2 � �43�5���
 ��� 
 5�9<=<5QC/0S7AMN=X9sURaL0X9s0<5Q9S.D0�P ��9<-L;HP}MNT1TDM�EG.DCLB�;i]:7/=X;>0S0X.DMNC  � � � !+4�6/= � ; B 7 �%:-8O596;:

�q=XMN7WMQ��[),'-L.D0G.DUs7/TD.1;>0�9<-65Q9F5�9<=S58C/0X7WMN=�9F58T1E�5��`0F0�9458=�9<0'EG.19S-c9<-/;p=S;*ª�a/;>0�9qM8P�9<-/;��O��[

Taxi´s Current Location

   Pickup

MU´s Destination

Dropoff
MU´s Origin

Transport

�(� � � � 	 � 
�� �z� ��	�, $ ,.� ��� !+, � � � ��� � �
²!5824-J0X.DURa/TD5Q9<.1MNC3-/5�_8;r?A;>;*CJ=Xa/C�gQfG-/MNa/=X0>�|24-658C/BN.1C/BF0SMNUs;)7658=S58U+;i9<;*=S0>[�·3T1T89<-L;�=X;>0Xa/T19S0�Er;>=X;

MN?L9<58.DCL;>I�?b��5�_N;*=<58B8;FMQPA9S-/;d_Q58TDaL;>0G� 9<.DUs;d5QC/I�I/.D0�9458C/2*;'M8PA7/.D24¨�a/7l�bI/=SMN7AM8��58C/I�9<=S58C/0S7AMN=�9���M�_N;*=
;�5Q24-�0S;i9qM8P)gNys0X.DURa/TD5Q9<.1MNCc=SaLC/0>[G,'-/;J5�_8;>=S58BN;JMQP);�5824-O0S.DUJa/T~5Q9S.DMNCc.10qg�-/MNa/=X035QC/I%jN¹�U+.1C�aL9<;*0
� .1C#=S;�5QT �¸9S.DUs;���[

,'-/;FC`aLUR?W;*=rMQP\=S;*ª�a/;>0�9<0r_Q58=X.D;*0�M�_8;>=!9<.DUs;8[�,�M�7/=XM^_`.1I/;F5�Us;�58CL.DC/B8P}aLT/2>MNUs7658=X.D0XMNC�EG.19<-�9<-L;
=S;>58T E�MN=XTDI\��Er;qI/;*K/C/;@7W;*=S.1M:I/0�M8P 7A;�5Q¨A�:a/0S.1C/B�58BN58.DCs9<-/;FK/_N;q7A;>=X.DM`I/0�MQP ,�5Q?/TD; �L[	�8[�,'-/.D0r7W;>58¨�0
58=X;�=X;�5824-L;>IO.1Cc?WMQ9<-HT~5Q9S;qU+M8=SC/.1C/B�58C/IH;�58=XT1��5QP 9<;*=SC/M`MNC#7W;*=S.1M:I/0G5Q0F0X-/M�E�.1CY°�.DBNa/=X; �L[zg:[

��C¶9S-/;#7W;*=S.1M:I/0�MQP37A;�58¨ �!EG-/;>C¶9<-/;#C/;iE =X;>ª�a/;>0�9c58=X=S.m_85QT�=<5|9<;c.DCL2>=S;>580S;*0>��9<-/;H580X0S.DB8C/U+;*Cb9
58T1BNMN=S.m9<-/U¡a/0S;*I%.DCH9<-/; "<e:U+58=X9F,�5|]:.�$�5Q7/7/=SMN5824-�I/M`;>0qCLM893=X;>ª�a/.1=S;R5sBN=S;>5Q939S.DUs;@9<Mn7L=SM`I/a/2>;J5
0SM8TDaL9S.DMNC\[�,'-65Q9'.10>�:9S-/;@2>M80X9GM8P�=SaLC/C/.DCLB�580S0X.DBNC/Us;>Cb9G5QTDBNMN=X.19S-/U©I/M`;>0'C/M89d.DC/2*=S;�5Q0S;@0S.1BNC/.mK62�58Cb9ST1�
0S.1C/2>;p9<-L;�0X-/MN=X9S;>0�9qI/.10X945QC/2>;*0358CLIY9<-L;�=XMNaL9<;*0Z-/5�_8;R58T1=S;>58IL�c?A;>;*CO2�5QTD2>aLT~5Q9S;>IH?W;iP}MN=S;p?A;>BN.1C/C/.DCLB
9<-L;+0X.DURa/TD5Q9<.1MNC\[s°�.1BNa/=S; �L[kj#.DTDT1a/0X9S=<5Q9S;>0q9S-/.D0p7AMN.DCb9�7/=SM`I/a/2*;>I�aLC/I/;>= "<e:U+58=�9�9<5|]:.�$H587/7L=SMb5824-l[
� .19S-/.DCc;>5824-H0S;*9FM8P�0S.1URa/TD5Q9<.1MNCn=Xa/C/0'E�;�2>M8C/0S.1I/;>=X;>I ��¹N¹J945^]L.10>� ��¹N¹N¹s�O�Z0F58CLI �8j�=X;>ª�a/;*0X9Z7W;*=
-/MNaL=S037A;>=F7A;>=S.1M:Il�6MNC�5�_N;*=<58B8;8[ IZM89S;�9S-65Q9F9<-/;�5�_N;>=S58BN;�7/.D24¨�a/7O9S.DUs;p.D0FC/M893580ZB8=S;�5|9�[F­�TD;>58=STm�N�
9<-L;@580S0X.DBNCLU+;*C�9'58TDBNM8=S.19S-/U©.D0r;*�W;>2i9<.1_8;8�/0X.DC/2*;39<-L;@7/.D24¨�a/7�9S.DUs;3-6580�C/M89'BN=X;�5Q9�MN0S2*.DT1T~5Q9S.DMNC\[�,'-/.10
587/7L=SMb5824-H0S-LMNa/TDIH7A;>=XP}M8=SU ?A;*9X9<;>='9S-658C#9<-/;p2>aL=S=S;*Cb9q587L7/=SMb5Q24-\�60S.1C/2>;p9<-/;�58T1BNMN=X.19<-LU M87L9<.1U+.1o>;>0
9<-L;@2>a/=X=S;>Cb9F0S;*=X_`.D2*;8[�,'-/.D0'.1U+7L=SM�_N;*U+;*C�9G2>58C#?W;@;�]:7/T~58.1C/;>I#?65Q0S;>I#MNCc9S-/;@P 582*9d9S-65Q9>�/;�5824-#9<.1U+;
5RC/;iEw=X;>ª�a/;>0�9F2>MNUs;>0d.1C\�:9S-/;qC/;iE 587L7/=SMb5Q24-#580S0X.DBNC/0d9S-/;qC/;>58=S;*0X9'9<5|]:.l9<M��Y��2>MNC/0X.DI/;*=S.1C/BRP}=S;*;
58C/IH?/a/0��c945|]:.10>[
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Interval Time(hours)
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Interval Time(hours)

Early Morning
Late Morning

Lunch Time
Early Afternoon
Late Afternoon
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 ����� 	�,*� ��# , 0 � '�� ) 0 ����$ , 0 ,*� 0 ,*� � � ! � � � � 1+, � � $ � � � � ��� � � ��0�0 ��� � ' 1��

��CO765Q=X9<.12>a/TD58=>�`9<-/; "X7A;�58¨�0&$+MN?L0S;>=�_N;*I�.DCY°�.DB8a/=S; �L[kjL�LEG-L.D24-O-/587/7A;>CYEG-L;>CY9S-/;>=X;p.D0F5�P 5Q.D=STm�
T~5Q=SBN;FC�a/UR?A;>=dM8P�0X;>=�_:.12>;q=X;>ª�a/;*0X9<0*�60S-/M�EG0d9S-65Q9�9S-/;@580X0S.1BNC/Us;>Cb9'58T1BNMN=X.19<-LU�2�58C�9<58¨8;q58IL_Q58Cb9458B8;
M8PWMN7L9S.DUs.Do�5|9<.DM8C�MN7L7WMN=�9<a/CL.19<.1;>0*[)�YMN=X;>M�_N;*=>��E�;G2>58C+0X;>;'9<-/5Q9!C�a/UR?A;>=!M8PA=S;*ª`aL;>0X9�P}=SM8U�¹N¹� k¹N¹8·q�
9<M¶¹ �  z¹N¹Q·@� 58C/I �^g� z¹N¹Q·@� 9<M ��f� z¹N¹Q·@� 58C/I � �  k¹N¹N®�� 9SMxg|f& z¹8¹N®�� .10�TDM�Ep[ ¬ CL;�58.DU M8P
0X9Sa/IL�`.DCLBcI65��W«v0q7A;>=X.DM`I/03.10Z9<Mn7/=S;*I/.D2i939<-L;RI/.1�W;>=X;>Cb9@7/=XMN?658?L.DTD.m9<.1;>0'M8P!=X;>ª�a/;>0�9pI/a/=X.DC/Bc5+C/MN=SU+58T
I65��N[

�¸9�.D0!2>T1;�58=�9S-65Q9r5�2*MNUs7658=S.10SMNC�?A;*9�Er;>;*C "S�d580X.D2',�5|]:.�$�58C/I "<e:U+58=X9!,�5|]:.�$�587L7/=SMb5Q24-/;>0�C/;>;*I/0
9<M�?W;H_85QTD.DIL;>Ix?b�x587/7/=XM�]L.1Un5|9<;>I TDM`2�5Q9S.DMNC¶M8P@9<5|]:.D0�5QC/I �O�F0c58C/Ix9S-/;�C�a/UR?A;>=+M8Pp=S;*ª�a/;>0�9<0

�8f



.DC ?AM89S- 5Q7/7/=SMN5824-/;>0*[ · 0S;>=X.D;%M8P�0S.1URa/TD5Q9<.1MNCx=Xa/C/0#-65�_N;�?W;*;>C U+58I/;�P}MN=c?AM89<-t587L7/=SMb5Q24-/;>0*[
°�.1BNa/=S; �L[vfn0X-/M�EG0p5n0S.1URa/T~5|9<.DM8CHaL0S.DCLB ��¹N¹�945|]:.10ZEG.19S- �N¹ � �N¹ �@U �Q-O0X7W;*;>I%.1CY9<-L;�5�_N;>C�a/;�5QC/I
0X9S=S;*;*9��A=S;*0S7A;>2i9<.1_8;>Tm�N[G,'-/;J2*a/=S=X;>Cb9@5QC/IOC/;iE 587/7/=XMb5824-/;*03-/.10X9SMNBN=<5QUV58=S;�0S.1U+.1T~58=*�:9<-L;>CYEr;JM8C/T1�
0S-LM^E�2>a/=X=S;>Cb9Z587/7L=SMb5824-H.DCH°�.1BNa/=X; �L[kfL[
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�(� � � �
	���
 ����� 	�,*� ��# , � ) $ � ,*� � % �����+� � ,*��	 � ' , ��,10 )�, � ���
,'-/;n-L.D0X9SMNBN=S58U 0S-LM^EG0�9<-/;n5�_N;>=S58BN;sC�a/UR?A;>=�M8P'0S;*=X_`.D2*;+=X;>ª�a/;*0X9<0J7W;*=�I/.m�l;*=S;*C�9�C�a/UR?A;>=�M8P

�O�F0>[±,'-/.10�I65Q9<aLU 58TDT1M�EG0Ra/0R9<M�2*MNU+7/58=S;�9S-/;�9�E�M{587/7L=SMb5824-L;>0>[���C¶58I/IL.19<.1MNC\��9S-/;cTDM`2�5Q9S.DMNC
7AMN.DCb9<0'MQP�?AM89<-#945^]L.10G58C/IO�O�Z0G=X;>7A;�5Q9GEG-/;*CY9<-L;�C�a/UJ?W;*=FMQP�0X.DURa/TD5Q9<.1MNCn=Xa/C/0F.DC/2*=S;>580S;*0>[

��;n58TD0XMOMN?L0S;>=�_N;n9S-65Q9�9<-/;n5�_N;>=S58BN;�C�a/UJ?W;*=JM8P'aL0S;>=�C/M89�0S;*=X_N;*I�.D0�?6580S.12�58T1T1�Y9<-/;+0<58Us;n.1C
?AM89<-¶587/7L=SMb5824-L;>0>[ �ZM�Er;*_8;>=>�d9S-/;#7W;*=S2*;>Cb9458B8;YM8PZa/0X;>=S0sC/M89s0X;>=X_8;>I .DC±9<-/;#C/;iEV587/7L=SMb5824-l�r.10
587/7L=SM�]:.DU+5Q9<;*T1��gO0	��j��VEG-/.1TD;R9S-/;�2>a/=X=S;>Cb9J587/7/=XMb5824-�.D0�gO0 � ����[�,'-/.10@0SU+58TDT�I/.1�W;>=X;>C/2*;8��2�58C�?A;
;i]:7/TD58.DCL;>I%?b��9<-L;RP 582*9@9S-65Q9@9<-L;�C/;*E�587/7/=XMb5824-�58T1E�5��`0p580S0X.DBNC/0q9S-/;�C/;>58=S;*0X9p945|]:.�9SMY�O�Z0*[R��C
9<-L.D0q2>580S;Q�\9<-/;J9<5|]:.D0q;*C/I�5�0S;*=X_`.D2*;�U+MN=X;J;>58=STm��58CLI%.19q2>58C%0S;*=X_8;+5QC/M89<-L;>=@=S;*ª�a/;>0�9�[J�YMN=S;*M�_N;>=*�
9<-L;3C/;iEw5Q7/7/=SMN5824-c2>MNCL0S.DIL;>=S0r9<-/;3580S0X.DBNC/Us;>Cb9�M8P�5�?/aL0X�n9<5|]:.��bEG-/;i9<-/;*='.19<0�I/;*0X9<.1C65Q9S.DMNC+7WMN.1Cb9�.10
C/;>58=GM8P�5�C/;iE =S;*ª�a/;>0�93T1M:2>5Q9<.1MNC\[

,'-/;#=S;*0Sa/Tm9<0R.1C�°�.DBNaL=S; �:[kf%0X-/M�E¡9S-65Q9REG-/;*C¶9S-/;�C�a/UR?A;>=�MQPq�Y�Z0�.DCL2>=S;>580S;*0R9<-/;#5�_8;>=<5QBN;
C�a/UR?A;>=dMQP�a/0S;*=S0'C/M89�0S;*=X_N;*IO5QTD0SM�.DC/2*=S;>580S;*0>[!,'-/;qMN?b_`.DM8a/0d;i]:7/TD58C65Q9S.DMNCl�:.10r9<-/5Q9'580r9<-/;qC�a/UJ?W;*=
M8P�=S;>ª�a/;*0X93.DC/2*=S;�5Q0S;>0*�69<-/;p945|]:. 2*MNU+7/58Cb�c;>.m9<-/;*=F-/580ZCLM89FU+MN=X;q945|]:.�5�_Q58.DTD58?/TD;3MN='.DC#9<-/;p2>580S;�M8P
9<-L;@2>a/=X=S;>Cb9Z587/7L=SMb5824-l�/9<-/;@0X;>=X_`.12>;p=S;iP}a/0S.1C/B�7/=SMN?/58?/.DT1.19���.10'-/.DBN-l[�,'-�a/0>�6Er;�2>58C#2>MNCL2>TDaLI/;q9<-65|9

�by



9<-L;�IL;>U+58C/IH.D0'BN=X;�5Q9S;>=d9<-/58CH9S-/;p0Sa/7L7/T1�c2>5876582*.19��8[
��;�2�58CY;i]L58Us.DC/;�C/M�E 9<-L;�2>580S;�EG-/;>=X;J.DCL2>=S;>580S.1C/B+9S-/;�C`aLUR?W;*=3M8P)�O�Z0*�W9S-/;J5�_8;>=<5QBN;�9SM89458T

I/.10X945QC/2>;F9<=<5�_8;>TD;*I#58TD0XMJ.1C/2>=X;�580X;>0'580�0S-/M�EGCc.DCn°�.DB8a/=S; �L[hy`[ ��;ZC/M89S;39<-65|9rEG-/;*Cc9<-/;*=S;@58=X;3UsMN=S;
�O�F0�.1C�9S-/;�0X�`0X9S;>UH��UsMN=X;R945|]:.�0X;>=X_`.12>;s=S;>ª�a/;*0X9S0R58=X;sU+58I/;Q[�,'-/;+58.DU M8P�9S-/;�945|]:.��6;*;*9�.D0q9SM
U+5|]:.DUs.Do>;��8MNa/=JBN58.DC\[Y°6MN=p9<-/.10>��9S-/;n945^]L.!�6;*;*9�0X-/MNa/T1I�0S;*=X_N;*0�U+M8=S;s0S;>=�_`.D2>;c=X;>ª�a/;*0X9<0*[%,'-/;>Cl�
0S.1C/2>;�UsMN=S;�aL0S;>=�58=X;s0X;>=�_N;>Il��9<-L;+5�_8;>=<5QBN;s9SM8945QT�I/.D0�9458CL2>;�9<=S5�_8;>T1;>I�.1C/2>=X;�580X;>0*[ �{;�¨`CLM^E P}=SMNU
7/=X;*_`.DMNaL0qI/.D0X2>a/0X0S.1MNCO9<-/5Q939S-/;RC/;iE 5Q7/7/=SMN5824-�Us.DC/.1U+.1o>;>0'9S-/;�9SM89458T�I/.10X945QC/2>;�9<=<5�_8;>TD;*I\[ ¬ C�9<-L;
M89S-/;>=@-65QC/I\�\9<-L;�2>a/=X=S;>Cb9�587/7L=SMb5824-�.10@?6580S;*I�MNC�ª`aL;>a/;��¸9��`7W;s0X9S=<5Q9S;>B8�8[R,'-/;*=S;*P}M8=S;8��°�.1BNa/=X; �L[zy
2>T1;�58=XT1� I/;>7L.D2*9S0�9<-65|9�9<-/;%IL.D0X9<58C/2*;O9<=S5�_8;>T1;>ItMNCu9<-/;%CL;*E	587/7/=XMb5824- .D0�0XUn5QTDTD;*=+9S-658C MNC 9<-L;
2>aL=S=S;*Cb9q587L7/=SMb5Q24-\[!,'-/;p;>=S=XMN=G?658='0X-/M�EG0ZMNCL;�0�9458CLI658=SIHI/;i_:.D5Q9<.1MNC#.DCc;>5824-OI/.1=S;*2*9<.1MNC\[
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	 � 
 � � �N	�,*� ��# , � � ��� ��! � � ��� ��' , � � � 	�,�� ,.! % ��� � � � 1 ��0�0 �-� � '-1+, � �
��;O58=S;#.1C�9S;>=X;>0X9S;>Iu.1C¶_Q58=X.DMNaL0+5Q0S7A;>2*9S0n.1C¶9S-/;O=X;>0SaLT19+58C658Tm�`0S.D0*[u·3UsMNC/B�9<-L;>UH�r9<-L;H9SM89458T

I/.10X945QC/2>;39S=<5�_N;*TD;*I#58C/Ic7/.124¨`aL7#9S.DUs;8�bEG-/.124-c=S;*_8;�58TW9<-/;@5QIL_Q58Cb9458BN;*0'M8P�a/0X.DC/BR;*.19S-/;>=�9S-/;q2*a/=S=X;>Cb9
587/7L=SMb5824-�MN=q9S-/;�C/;*E 5Q7/7/=SMN5824-\[�°�.1BNa/=S; �:[��c0S-LM^EG0p9<-L;+5�_8;>=<5QBN;s9SM8945QT�I/.D0�9458CL2>;�9<=S5�_8;>T1;>I�7W;*=
I/.m�l;*=S;>Cb9R_Q58T1a/;>0JM8PF0S7A;>;>IL0+5QC/I±I/.1�W;>=X;>Cb9�C�a/UR?A;>=�MQPF9<5|]:.D0RM�_8;>=R9<-L; "S�d580X.D2�,�5|]:.�$�5Q7/7/=SMN5824-
� 2*a/=S=X;>Cb9�587/7L=SMb5824-6�i�\EG-/.1TD;R¨Q;>;>7L.DC/Bc9<-L;R0<58Us;RC�a/UR?A;>=@MQPraL0S;>=s��g8¹N¹N¹N�i["��;J2�58C�MN?/0X;>=�_N;�9<-65|9
9<-L;'5�_N;>=S58BN;d9SM89458T:I/.D0�9458CL2>;�9S=<5�_N;*TD;>I�.10�TD.1C/;�5Q=ST1�p.1C/2>=X;�580X.DC/BZEG.19<-J0S7A;>;>IY�};>0S7A;>2*.1K62>58TDTm��9S-/;d2*a/=X_8;>0
9<-/5Q9R.1C/I/.D2>5Q9<;�y8¹L� ��¹N¹L�)5QC/I¶g8¹N¹#945|]:.D0<�i[���C�9S-/;n2*a/=S=X;>Cb9s587/7L=SMb5824-l��9<-/;n9<5|]:.D0J58=S;+TDM`2�5Q9S;>I�.1C
ª�a/;>aL;>0>�/EG-L.D24-#?W;*TDMNCLBN0�9<MR5R0S7A;>2>.mK62@o>M8C/;8[)��Cc9<-L.D0�2>580S;Q�/EG-/;>Cc9S-/;qC�a/UR?A;>='M8P 9<5|]:.D0d.1C/2>=X;�580X;>0*�
9<-L;ZC�a/UR?A;>=�M8Pla/0S;*=S0dC/MQ9r0X;>=�_N;>IcIL;>2>=X;�580X;>0'5QC/I+9S-/;ZIL.D0X9<58C/2*;F9S=<5�_N;*TD;>Is_Q58TDa/;'9S;>C/I/0�9<M�.DC/2*=S;>580S;Q[

�YMN=X;F0Xa/=S7L=S.D0X.DC/B8T1�N�|E�;GMN?L0S;>=�_N;Z58TD0XMq9<-65|9!580�9<-L;'C`aLUR?W;*=!M8P 945|]:.D0�.D0 ��¹N¹:�89<-/;'2*MN=S=X;>0X7WMNCLI/;>Cb9
2>aL=X_N;pI/M`;>0'CLM89dP}MNT1TDM�E 9<-/;@0S58Us;@?W;*-65�_:.1MNa/=dMQP�MQ9<-/;*=S0'2>aL=X_N;*0>[�,'-/.D0'2>58C#?W;@IL;>TD.1C/;�5|9<;>Il�L?b��9<-L;
P 582i9�9S-65Q9!9<-L;FC�a/UJ?W;*=rM8Pla/0S;*=S0�C/M89�0S;*=X_8;>I�.10�T1M�Ep�`.1C/I/.12�5Q9S.DC/Bq9S-65Q9!UsMN=S;Ga/0X;>=S0r58=X;Z0X;>=X_8;>InEG-L;>C
Er;c2>MNUs7658=X;nEG.19S-�9<-/;c2*a/=X_8;#2>MN=X=S;>0X7WM8C/I/;>Cb9�9SM �^y8¹Y9<5|]:.D0>�).1C�9<-/;n7WMN.1Cb9JEG-/;*=S;c9<-/;n0S7A;>;>I�.10
fb¹ � �N¹ �@U��Q-l[

��;�;i]L58Us.DC/;pC/M�E 9S-/;�2>580S;�M8P�9S-/;JCL;*E 587/7L=SMb5824-l[G°�.DBNaL=S; �L[��:�A58TD0XM+2*MNC/0S.1I/;>=X0Z9S-/;J5�_8;>=<5QBN;
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Taxi’s Speed (Km/h)

50 taxis
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�(� � � � 	 � 
b����� 	�,*� ��# , � � ��� � ! � � ��� � ' , � � � 	�,�� ,.! % ����'*)+����,.� �/��0�0 ��� � ' 1��

9<MQ9458T�I/.D0�9458CL2>;�9<=S5�_N;>T1;>I�7A;>=RI/.m�l;*=S;*C�9J_85QTDa/;*0RM8PG0S7A;>;*I/0s58C/I±I/.m�l;*=S;*C�9�C�a/UJ?W;*=RM8PG945|]:.10�EG.19S-
9<.1U+;�EG.1C/I/M�E©;>ª�a65QT�9SM%y8¹#0S;*2>MNC/IL0>[ ��;s0S;*;n9<-65|9���9<-/;n5�_8;>=S58BN;nIL.D0X9<58C/2*;s9S=<5�_N;*TD;>I�I/;>2*=S;�5Q0S;>0*�
EG-/;*C�9S-/;cC�a/UR?A;>=�M8PG9<5|]:.D0R.1C/2>=X;�580X;>0>[�,'-65Q9�Us;�5QC/0>�)9<-LMNa/BN-�9S-/;cC�a/UR?A;>=RM8PG9<5|]:.D0R.10RBN=S;>5Q9��
9<-L;*��582>2*MNa/Cb9JP}MN=�5OTD58=SBN;�a/0X;>=X0R7W;*=S2*;>Cb9458B8;n9<-65|9R2�5QC�?W;+0S;*=X_N;*I�58C/I±5|9J9<-L;n0<5QU+;�9<.1U+;Q��9<-L;
7/=XMN?658?/.1TD.m9��JM8PA9<-L;F9<5|]:./9<M�?W;GC/;>58=!M8PlaL0S;>=X0�T1M:2>5Q9<.1MNCR.D0!-/.1BN-\[���Cs9S-/.D0!2�5Q0S;8��9<-L;F7L.D24¨�a/7nIL.D0X9<58C/2*;
.D0G_N;*=X�YTDM�Ep[Z�YMN=X;>M�_N;*=>�\MNaL=3587L7/=SMb5Q24-�.D0Z58T1E�5��`03TDM`MN¨�.DCLB�P}M8=3580X0S.1BNC/.DCLB�5+CL;�58=X;>0X93945|]:. 9<M��O�
58C/Is9<-/;GI/.10X9<58C/2>;G9<=S5�_N;>T1;>I+.D0!2�58T12>a/TD5Q9<;*I+?b��9S-/;Z0Xa/U©M8Pl7/.D24¨�a/7+I/.D0�9458C/2*;35QC/InI/=XMN7AM8�#I/.D0�9458CL2>;8[
,'-/;O5�_8;>=S58BN;Y9SM8945QT'I/=SMN7AM8�tI/.10X945QC/2>;H.D0+58TDUsMN0�9�;>ª�a658TG9<-/=XMNa/BN-LMNaL9+0S.DUJa/T~5Q9S.DMNC±=Xa/C/0*�G58=SMNaLC/I
g8j �8j��@UH[�,'-�a/0G9<-/;�5�_N;*=<58BN;p9<MQ9458T\IL.D0X9<58C/2*;p9S=<5�_N;*TD;*IH9S;>C/I/0G9<M�I/;*2>=X;�580X;8[

��;n2�58C�58T10SMYC/M89<;+9<-65Q9�9<-/;�5�_8;>=S58BN;n9SM89458T�I/.10X945QC/2>;s9<=<5�_8;>TD;*I�9<;*C/I/0R9<MO-65�_N;c5OT1.DC/;>58=�?W;��
-65�_`.DMNaL=>�A0S.DUs.DTD58=d9<Ms9<-/;�2>a/=X=S;*C�9@587/7/=XMb5824-\�AEG-/;>C�9S-/;�9<5|]:.�«v030S7A;>;*I%.DC/2*=S;>580S;*0>[3�¸93.D0F2>T1;�58=G9<-65|9
5R945|]:.\EG.m9<-#-/.DB8-H0X7W;*;>IY;>C/I/0F.19S0 
XMN?#U+M8=S;@ª�a/.D24¨�Tm�#58C/Ic9<-L;>CO.m9'Us.DBN-b9'0X;>=X_8;JUsMN=S;@aL0S;>=*[

°�.DB8a/=S; �L[��Y58TD0XMO0S-LM^EG0�5QC�a/C/;�]L7A;>2i9<;*I =X;>0SaLT19���EG-/.D24-±.10�9<-L;�24-658C/B8;�M8PG?A;>-65�_`.DMNaL=RM8P'9<-L;
2>aL=X_N;*0s9S-65Q9�=X;*P};>=R9SM ��¹N¹L� �^yQ¹�5QC/I g8¹N¹O945^]L.10>[{��C¶9S-/;>0X;H2>580S;Q��9S-/;>=X;#.D0�5%I/.m�l;*=S;>CL2>;#M8P ��¹��
587/7L=SM�]:.DU+5Q9<;*T1��?A;*9�Er;>;>C#9<-L;q=S;*0Sa/Tm9<0dM8P�IL.D0X9<58C/2*;39<=S5�_8;>T1;>I\�LEG-L;>C�9<-L;q0S7A;>;*IH.10�BN=X;�5Q9S;>=dM8=�;>ª�a65QT
9<M@y8¹ � �8¹ �@U��Q-l[�,'-/.10�I/.m�l;*=S;*C/2>;�9S;>C/IL0�9<M@¹Z.DC�9S-/;d2>580S;dMQP6_N;>=��J-L.DBN-R0X7W;*;>IR_Q58T1a/;>0�MN=�_8;>=X�J-/.DB8-
C�a/UR?A;>=pM8Pr945|]:.D0*[�,'-`aL0�9S-/;n5�_8;>=<5QBN;s9SM8945QT�I/.D0�9458CL2>;�9<=S5�_8;>T1;>I{9S;>C/IL0�9SMH?A;�0S.1U+.1T~58=*[R,'-/.D0p2>58C
?A;@58TD0XMR;i]:7/TD58.DCL;>Ic?b�+9S-/;qP 582i9�9<-/5Q9d9<-L;p�O�Z0G5Q7/7W;>58=S0r_N;>=��cC/;>58=dM8P 9<5|]:.D0dT1M:2>5Q9<.1MNC\�bI/;*2>=S;>580S.1C/B
9<M`M�URa/24-#9<-/;�5�_N;*=<58B8;�7L.D24¨�a/7OIL.D0X9<58C/2*;8[

°�.DB8a/=S; �:[ ��0X-/M�EG0s9S-/;#5�_N;>=S58BN;#7/.124¨`aL7 I/.10X9<58C/2>;c7A;>=�IL.1�W;>=S;*Cb9�C`aLUR?W;*=�M8P3�O�Z0�P}MN=J?WM89S-
2>aL=S=S;*Cb9�58C/I�CL;*E 587/7L=SMb5824-L;>0>[���;+2�58C�0X;>;n9S-65Q9�9<-/;+7/.D24¨�a/7±IL.D0X9<58C/2*;n.D0�TD.1C/;�5Q=ST1��.DC/2*=S;�5Q0S.DCLB
EG.19S-+9S-/;3C�a/UR?A;>=�M8P��O�F0>[),'-/;qCL;*Et587/7L=SMb5824-l�:EG-/.124-�-6580�9S-/;3T1M�E�;*=d5�_N;*=<58BN;Z7/.D24¨�a/7cIL.D0X9<58C/2*;
_Q58TDaL;>0q.10q9<-/;*=S;*P}M8=S;�?A;*9S9S;>=qEG-/;*C�2>MNUs7658=X;>I%EG.19S-�9<-/;�-/.1BN-/;*=@5�_N;>=S58BN;�7/.124¨`aL7�IL.D0X9<58C/2*;R_85QTDa/;*0
M8P!2*a/=S=X;>Cb9p587/7L=SMb5824-l[p�YMN=X;>M�_N;*=>�\Er;R2�58C%2*MNC/2*TDa/I/;�9<-65|939<-L;R7/.D24¨�a/7%IL.D0X9<58C/2*;R.D0Z7/=SMN7AMN=�9<.DM8C658T
9<M�9S-/;pC`aLUR?W;*=GM8P�=X;>ª�a/;*0X9qMQP�9S-65Q9GI65��N[
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Number of Mobile Users

Current Approach
New Approach

�(� � � � 	 � 
�� � � 	�,*� ��# , � � ��� � 0 � '�� ) 0 ! � � ��� ��' , % ��� � � � 1 ��0�0 ��� � ' 1+, � �
°�.DB8a/=S; �L[ �n0S-/M�EG0q9S-/;R5�_N;*=<58B8;J9<=S5�_8;>T�9<.DUs;p_N;>=X0Sa/0q9S-/;RC�a/UR?A;>=ZM8Pr�O�F0q.DCH9<-/;�0X�`0X9S;>U�P}M8=

?AM89<-�2>aL=S=S;*Cb9�58CLI¶CL;*E 5Q7/7/=SMN5824-\[ �{;H0X;>;#9<-65|9�;�5824- 587/7/=XMb5824-¶-6580�0X.DUs.DT~5Q=R5�_N;*=<58BN;c9S=<5�_N;*T
9<.1U+;�P}MN=pI/.1�W;>=X;>Cb9�C`aLUR?W;*=pM8P'�Y�Z0>[+,'-/.D0p2>58C{?A;�;i]:7/TD58.DC/;*I�?��%9S-/;�P 582*9p9S-65Q9pE�;s-65�_N;sa/0X;>I
5+T1.DUs.19S;>IH58=S;>5n58CLIYEr;R2�58CO2>MNC/2*TDa/IL;�9S-65Q9@5|P 9<;>=Z5+T1M89FM8P)0X.DURa/TD5Q9<.1MNC#=Sa/CL0>�W9S-/;�5�_8;>=S58BN;J9S=<5�_N;*T
9<.1U+;'9S;>C/I/0r9<MJ?A;F0S.DUs.DTD58=>�8I/a/;Z9SMJ9<-L;ZT1.DUs.19<;*I�;>Cb_`.D=SM8C/U+;*Cb9�[)��C�5QI/I/.19S.DMNCl��Er;32>58Cc58T10SM�0S;>;F9<-65|9
9<-L;Z5�_8;>=<5QBN;'9<=<5�_8;>T69<.1U+;dMQPl2*a/=S=X;>Cb9r587/7/=XMb5824-s.D0)T~5Q=SBN;�9S-658C�9<-/;G5�_8;>=<5QBN;F9S=<5�_N;*T/9<.1U+;dMQPW9S-/;GC/;*E
587/7L=SMb5824-l[

°�.DB8a/=S;��L[ ��¹Z0X-/M�EG0�9<-/;d5�_8;>=S58BN;�7L.D24¨�a/7R9<.1U+;!7A;>=�I/.1�W;>=X;>Cb9�C�a/UR?A;>=�M8PA�O�F0�P}MN=�?WMQ9<-R2*a/=S=X;>Cb9
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Number of Mobile Users

Current Approach
New Approach

�(� � � � 	 � 
������ 	�,*� ��# , � � � 	�,�� ��� $ , % ��� ��� � 1 ��0�0 ��� � ' 1+, � �
58C/IJC/;*E¶587L7/=SMb5Q24-/;>0*[ ��;r0S;*;r9<-/5Q9�9S-/;�7L.D24¨�a/7J9S.DUs;�.1C�9S-/;�2*a/=S=X;>Cb9)587L7/=SMb5Q24-R-6580�-/.DBN-L;>=�_85QTDa/;*0
P}MN='I/.m�l;*=S;*C�9FC�a/UR?A;>=GM8P��O�F0>[

��C�5QTDT�0X.DURa/TD5Q9<.1MNC/0qMQPr9S-/;�2>a/=X=S;>Cb9J587/7/=XMb5824-\��9<-L;s0X;>=�_:.12>;s=S;iP}a/0S.1C/BY7L=SMN?65Q?/.DT1.19��H7658=S58U+;i9<;*=
-658I�9<-L;s0S58Us;�_Q58T1a/;H� ��¹����i[�,�58?/TD; �L[zg�0S-/M�EG0�9<-/;�0S;*=X_`.D2*;�=S;*P}aL0S.DCLBY7A;>=X2>;>Cb9<58BN;s7W;*=�IL.1�W;>=S;*Cb9
C�a/UR?A;>=+M8P��O�F0>[ ��;YMN?/0S;*=X_8;�9<-65Q9+0S;*=X_`.D2*;�=S;iP}a/0S.1C/B�.1C/2>=X;�580X;>0sEG-/;>Cu9S-/;OC�a/UR?A;>=+M8P��O�F0
.DCL2>=S;>580S;*0>[!,'-/.10'.DUs7/TD.1;>0!9<-65Q9'9S-/;@0X�`0�9<;>U 2>58Cc9458¨Q;�5�E�5��cUsMN=S;39S.DUs;Z9SMs0X;>=�_N;@9<-/;@aL0S;>=X0>� 0SM�Er;
2�5QCO58T10SM�0S5��c9S-65Q9GT1MNC/B�0S;*=X_N;p9<.1U+;3MN?b_:.1MNa/0X.DT1�nBN;>CL;>=<5|9<;p-/.DB8-H7L.D24¨�a/7#9<.DUs;8[

��� � �����
���,��� �	��
������
� � �-���-��������� � % '*)
© �
��� .ak2°
® �
��� /Ok �
.
�
��� +ak �
¯��
��� �ak +

���:�z� 	 � 
 � ��� ,*�-' ,.� ����# , � % ��, % ) � ,.! ��,10 )+, � ����� � ) � � 1 ��� ' � )�� ! 1 � 	�, ��,*,.� � ,*��	�,.! � � � �+� � 1+,*� �����+�

·3C�.1U+7AMN=�9458Cb9p7AMN.DCb9�9<MO?A;sI/.D0X2>a/0X0S;>I±.10�9S-/;n=X;*P}a/0X;>I±2>58TDT!5Q9�2>aL=S=S;*Cb9�587/7/=XMb5824-{7W;*C658TD.1o>;*0
9<-L.D0�5Q7/7/=SMN5824- .DC 5Q.DIxMQP@9<-/;�CL;*E 7/=SM87WMN0S58Tq5Q7/7/=SMN5824-\[���Cu9S-/;�C/;iE	5Q7/7/=SMN5824-uE�;%2*MNC/0X.DI/;*=
9<-/5Q9+5�945^]L.'IL=S.1_8;>=sC/;*_8;>=+=S;*P}aL0S;>0n5�0X;>=�_:.12>;Y=S;>ª�a/;*0X9>[ · 7L=S.DU+58=��±=S;>580SMNC .D0s58T1Td0X�`0X9S;>U a/0X;>0
EG.D=X;>T1;>0S0p2*MNU+UJa/C/.D2>5Q9<.1MNC�9<;*24-/C/MNT1MNB8�8[ � -65|9�0X-/MNa/T1I{;*C658?/T1;�9<-/;s0X�`0X9S;>UµU+58C658BN;*=@¨�C/M�EG0�9<-L;
�6;*;*9F0X9<5Q9<a/0'EG-/.124-#2�58CH?W;q9S=<5824¨Q;>IY?��c5RBN=<587L-/.D2>58T\.DCb9S;>=XP 5Q2>;8[),'-L;>=S;iP}MN=S;Q�/9<-/;p0��:0�9<;*U Un58C/58BN;>=
¨�C/M�EG0FEG-L;*9<-L;>=Z5�7/58=X9S.D2>aLT~58=�945|]:. =S;*7/=S;*0S;*C�9S0F9S-/;p0X9<5Q9<;p.19d2>T~5Q.DUs0r9<M�?A;�5Q9�[!��;*0S.1I/;>0GM8P�9<-/.10>�65Q0
9<-L;n0X�`0�9<;>U BNMb5QTD0�58=S;��6;>;i9RU+58C658B8;>Us;>Cb9J-L.DBN-{I/;>U+58C/I�58C/I�ª�a65QTD.19���MQP'0S;*=X_`.D2*;8��9S-/;+_8;>-/.12>TD;*0
58=X;p9SM:M8¨+9<Ms582*2>;*7L9Z5s0X;>=X_`.12>;p=S;*ª`aL;>0X93.DC/IL;>7A;>C/I/;*Cb9<T1�8�/P}MN=';i]L58Us7/T1;8�/M8P�9<-L;�7L=S.D2*;pMN=dP 58=S;Q[

��C�9<-/;@7L=S;*_`.1MNa/0d2>580S;Q�L9<-/;32>a/=X=S;>Cb9F587L7/=SMb5Q24-c.D0d7A;>C65QTD.Do*;>InEG-L;>Cc9<-/;30S;>=�_`.D2>;@=X;*P}a/0X.DC/BJ7/=SMN?��
58?/.1TD.m9��Y7/58=<58Us;*9S;>=q.10@0S;i9�[�,'-/.10@2�58C�?A;�;i]:7/T~5Q.DC/;*I�?b��9S-/;�P 582*939<-65Q9�5|9@9<-/;�2*a/=S=X;>Cb9R5Q7/7/=SMN5824-
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Number of Mobile Users

Current Approach
New Approach

�(� � � � 	 � 
���� � �N	�,*� ��# , 0 � ' � ) 0 ��� $ , % ��� ��� � 1 ��0�0 ��� � ' 1+, � �
9<-L;>=S;s.D0@CLMO587L7/=SMN7L=S.~5|9<;R�6;*;*9�Un5QC658BN;*U+;*C�9>[��¸9�.10@?W;*.DC/Bc_8;>=X��2*MNU+UsMNC�5Q9�2*a/=S=X;>Cb9R5Q7/7/=SMN5824-
5s9<5|]:. 9<Mn=X;*P}a/0X;R5s0S;>=�_`.D2>;�=S;*ª`aL;>0X9q?W;*2�58a/0X;JM8P�9<-/;�TDM�E�7/=X.D2*;8['��C%58ILI/.19S.DMNC\� 5Q0F9S-/;�9S;>T1;>7/-/M8C/.D0�9
I/;*7W;*C/I/0�M8CnTDM`2�5|9<.DM8C�.DCLP}MN=XUn5|9<.DM8CR7/=SM�_`.DIL;>In?b��9<-L;F9<5|]:.AIL=S.1_8;>=*��9S-/.D0�.DC:P}MN=SU+5Q9<.1MNCR2*MNa/TDIsC/M89r?A;
9<=Xa/;8[!·Z0Z5�U+5Q9S9S;>='M8P�P 582i9��/9<-L;p�/;>;*9FU+58C658B8;>Us;>Cb9G2�58CH?A;@U+MN=X;@2>MNUs7/T1.D2�5|9<;>Il[

°�.DB8a/=S; �L[ � �p58CLIO°�.1BNa/=X; �L[ �^gR0S-/M�Ew9S-/;�5�_N;>=S58BN;pC�a/UR?A;>=GM8P�a/0S;*=S0FC/M89G0X;>=X_8;>IY7W;*=FIL.1�W;>=S;*Cb9
945^]L.�«k0�0S7A;>;*I�58C/I�I/.m�l;*=S;*C�9JC�a/UR?A;>=RM8P�945|]:.D0�P}MN=�2>a/=X=S;>Cb9s58CLI�C/;*E¡587L7/=SMb5Q24-/;>0*�)=S;>0X7W;*2*9S.1_N;*T1�8[
­�TD;>58=STm�N�NEr;Z2>58CsMN?/0S;*=X_8;F9S-65Q9!P}MN=�_N;*=X�s-/.1BN-�0S7A;>;>IL0�9S-/;GC`aLUR?W;*=rMQPla/0X;>=X0rC/MQ9r0X;>=�_N;>InI/;>2*=S;�5Q0S;>0*�
P}MN='?AM89<-Y587/7L=SMb5824-L;>0>[r,'-/;�0<58Us;p-6587/7A;>C/0GEG-/;*CY9<-L;�C�a/UJ?W;*=ZM8P�945^]L.10G.D0'.DCL2>=S;>580S;*I\[ �FM�E�;i_N;>=*�
°�.1BNa/=S; �L[ � �@0S-/M�EG0F58C#a/C/;�]:7W;*2*9<;*IY=X;>0Xa/T19>�LEG-/.D24-#.10�9<-/;@0X7/.D¨Q;@.DC�9S-/;@5�_N;*=<58BN;pC�a/UR?A;>='MQP�aL0S;>=X0
C/M89Z0S;*=X_8;>IO9S-65Q9ZM:2*2>a/=X0FEG-/;*CO9<-L;�0X7W;*;>I�.10FfN¹ �
�N¹��@U��Q-l[��¸9Z.D0G;i]:7A;>2*9S;>I�9S-65Q9G9<-/;�C�a/UR?A;>=FM8P
945^]L.10'9<-65Q9Z=S;iP}a/0S.1C/B+5s0X;>=X_`.12>;J2*MNa/T1IY-65�_8;J?A;>;>CY-/.DB8-\[�,'-/;�0SM8TDaL9S.DMNC#.D0'9SMnI/;*2>=S;>580S;�9<-/;�0S;*=X_`.D2*;
=S;iP}a/0S.1C/B�7/=SM8?658?/.1TD.19��8[

°�.DB8a/=S; �:[	��j�0X-/M�EG0F9S-/;p5�_N;>=S58BN;�7/.D24¨�a/7#9<.1U+;Z7W;*=GI/.1�W;>=X;>Cb9'9<.1U+;3EG.1C/I/M�EG0>[r­�T1;�58=XT1�N�:E�;p0S;*;
9<-/5Q9J9S-/;c5�_N;*=<58BN;n7/.D24¨�a/7�9S.DUs;+T1.DC/;>58=STm�%.DC/2*=S;>580S.1C/BOEG.19S-�9<.1U+;�EG.DCLI/M�Ep[%°6MN=R5Y9S.DUs;sEG.1C/I/M�E
� g8¹N¹8¹O0S;*2>MNC/IL0>�!9<-/;c5�_8;>=<5QBN;c7/.D24¨�a/7±9S.DUs;nM8P'9S-/;cC/;*E 587/7L=SMb5824-±.10R0S.1U+.1T~58=@9SMO9<-/;#5�_8;>=<5QBN;
7/.124¨`aL7�9<.DUs;FM8P\9<-L;q2>a/=X=S;*C�9'587/7/=XMb5824-\[ �{;32�5QC#58TD0XMJMN?/0X;>=�_N;q9<-/5Q9�P}MN=!9<.1U+;GEG.DCLI/M�E 	 yQ¹N¹�9<-L;
5�_N;*=<58BN;�7/.124¨`aL7H9S.DUs;3_Q58TDa/;*0F58=S;p58T1U+M80X9';*ª`a/58T�[

°�.DB8a/=S; �:[	��fL� °�.DB8a/=S; �L[	��y:� °�.1BNa/=S; �L[	� �c58C/I�°�.DB8a/=S; �L[ � �:�l0S-/M�EG0@9<-/;�-L.D0X9SMNBN=S58U+0ZM8Pr5�_N;>=��
58BN;n7/.D24¨�a/7�9S.DUs;nM8PG0XMNU+;n0S.DUJa/T~5Q9S.DMNC�=SaLC/0>�)EG.19S-�9<.1U+;sEG.DC/ILM^EG0 ��¹N¹L��y8¹8¹L� ��¹N¹8¹L�)58C/I¶gQ¹N¹N¹L�
=S;*0S7A;>2i9<.1_8;>Tm�N[ �{;�2�58CY0S;>;p9<-/5Q9G9<-/;�7/.D24¨�a/7H9<.1U+;@MNC#9<-L; "Se:Un5Q=X9G945|]:.�$+5Q7/7/=SMN5824-OMNCLT1��=X;�5824-L;>0
9<-L;�0S58U+;�5�_N;*=<58B8;�9S.DUs;@MNCY9S-/; "X�d580S.12q945|]:.�$n587L7/=SMb5Q24-YEG-/;*CY9<-L;�9S.DUs;qEG.DC/I/M�E .10G;>ª�a658T�g8¹N¹8¹
0S;*2>MNCLI/0R�}0S;*;J°�.1BNa/=X; �L[ � �N��[
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� ��� �������! #"%$%&'�)(* +�
,'-/.10Z24-65Q7L9<;*=Z7/=X;>0X;>Cb9<039S-/;�2>MNC/2*TDa/0X.DMNCL0FIL=<5�EGCYP}=XMNU MNa/=G=S;*0S;>58=S24-%5QC/IO7AMN0S0X.D?/T1;qP}aL9<aL=S;�;i]`9<;*C �
0S.1MNC/0�9SM@MNa/=�ErMN=S¨ [!e:;*2*9S.DMNC �:[zgq0Sa/UsUn5Q=S.Do*;>0�9S-/;'I/.10S0S;*=X9<5Q9<.1MNC�58C/I�.DIL;>Cb9<.mK6;>0)MNaL=�2>MNCb9S=S.D?LaL9<.1MNC/0>[
e:;*2*9<.1MNC �:[zjGI/.10S2>aL0S0S;*0�I/.1=S;>2i9<.1MNC/0 P}MN= P}a/=X9S-/;>=�=S;*0S;>58=S24-RM8C�9S-/;r.1Cb9<;>=S582*9S.DMNC�58UsMNC/BGTDM`2�5|9<.DM8C ��?65Q0S;>I
0S;*=X_`.D2*;>0*� EG.1=S;*TD;>0X0G2>MNUsURa/C/.12�5Q9S.DMNC�58C/IHC/;*9�ErMN=S¨cM87L9<.1U+.1o�5Q9S.DMNC\[

� ��� �#$�� � ¦J���
,'-/.10�=X;>0X;�58=X24-R.DCb_N;*0X9S.DBb5Q9S;>0�9<-/;�.DCb9S;>BN=S5Q9<.1MNC@M8PL9<5|]:.b0S;*=X_`.D2*;rEG.19S-�UsMN?/.1TD;�;>Cb_`.D=SM8C/U+;*Cb9<0>[)­�a/=S=X;>Cb9
945^]L.@0X;>=�_:.12>;�?A;>.DCLB¶7L=SM�_`.DI/;*I 9SM�a/0S;*=S0H.D0#5±=S;*T~5Q9S.1_N;*T1� 0S.1U+7/T1;�7/=XM:2*;>0S0*[ ��aL9��ZEG.19<- EG.1=S;>T1;>0X0
2>M8U+URaLC/.D2>5Q9<.1MNC%7/=SM8BN=S;*0S0>��.19�.D0p7AMN0S0X.D?/T1;�9<MO7L=SM�_`.DI/;sC/;*E©587/7/T1.D2�5|9<.DM8C/0>��-/.1BN-�ª`a/58TD.m9��%0S;*=X_`.D2*;>0
58C/IH?A;*9S9S;>=G=S;*0SMNaL=S2>;�U+58C658BN;*U+;*Cb9�[

,'-/.D0GErMN=S¨cT1;>Ic9<M�9<-/;pI/;i_N;*TDMN7/Us;>Cb9ZM8P)5QCY.1C/.19S.~58T P}=<58Us;*ErMN=X¨nP}MN=G7/=SM�_`.DIL.DC/B�TDM`2�5|9<.DM8C ��?65Q0S;>I
945^]L.30S;>=�_`.D2>;�9SM±U+M8?/.DT1;Oa/0X;>=S0*[ ,'-/;�P}=S58Us;*ErMN=S¨ .D0�=X;�58T1.Do>;*I 580c5�7/=XM89<MQ9��:7A;%0X�`0�9<;>UH�ZEG-L.D24-
.DCb_8MNT1_8;>0F5�	N5�_Q5 �¸?6580S;*IO5Q7/7/TD.12�5Q9S.DMNCl[

�YMN=X;@0S7A;>2>.mK62�5QTDT1�8�:9S-/.D0dErMN=S¨+U+M`I/;*TD0'58CLIHIL;*_N;*TDMN7L0Z5RIL.D0X9S=S.1?/aL9<;*Ic;>Cb_`.D=XMNC/Us;>Cb9'EG-/;>=X;pU+M��
?/.1TD;qa/0X;>=X0Z5Q7/7W;>58=G5Q9GI/.m�l;*=S;*C�9GT1M:2>5Q9<.1MNC/0r=<58C/ILMNU+Tm�nM�_8;>='9<.1U+;Q�/58C/Ic9S-/;>0X;J�Y�Z0G-65�_N;�582>2*;>0X0G9SM
945^]L.`0S;*=X_`.D2*;�IL�`C65QU+.12�58T1T1�@5Q0�9<-L;*��C/;>;*IJ9<MZ?W;�9<=S58C/0S7AMN=�9<;>I�9<M3IL.1�W;>=S;*Cb9�I/;*0X9S.DC65Q9S.DMNCL0>[��YMN=S;*M�_N;>=*�
9<-L;>=S;Z.D0�5��/;>;*9�M8Pl9<5|]:.D0!9<-65|9r7A;>=�P}MN=SUs0!9<-/;G9<=S58C/0S7AMN=�9�M8PW9<-/;*0S;p�Y�Z0>[��@.1_8;>Cs9<-/.10�0X.19Sa65Q9<.1MNC\�b9<-L;
7/=XMN?/TD;*U 5Q9d-65QC/I�.D0�9<M�I/;>2*.DI/;3EG-L.D24-�945^]L.A.D0r580X0S.DB8C/;>I�9SMJ9<=S58C/0S7AMN=�9d;�5Q24-H�O���:58C/I�ILMN.DC/B�0SM�.1C
5REd5��c9S-65Q9'9<-L;�IL.D0X9<58C/2*;p9S=<5�_N;*TD;*I�58C/Ic9S.DUs;qM8P�?AM89S-O�Y� 5QC/IH9<5|]:. 58=X;�Us.DCL.DUs.Do>;*I\[

,dE�M�587L7/=SMb5Q24-/;>0!-65�_N;'?A;>;*C�U+M`I/;>T1;>I\� "S�d580X.D2r9<5|]:.�$@5QC/I "<e:U+58=X9�945|]:.�$/[�,'-/;dK/=S0X9�5Q7/7/=SMN5824-
-6580G0X.DURa/TD5Q9<;*Ic9<-/;p2>aL=S=S;*Cb9@587/7L=SMb5824-l�/EG-/.D24-Ya/0S;*0Zª�a/;*a/;���9��:7A;J0�9<=S5Q9<;*B8�N[�,'-/;�0S;>2*MNC/I%5QC/IYTD580X9
587/7L=SMb5824-{0S.1URa/T~5|9<;>I{5YCL;*E©7/=XMN7AMN0<58T�587L7/=SMb5Q24-\��EG-/.124-�.D0p?65Q0S;>I�.DC�EG.D=S;*TD;*0S0�2>MNUsURa/C/.12�5Q9S.DMNC
58C/IHC/;i9�E�MN=X¨cMN7L9S.DUs.Do�5|9<.DM8C\[

�8j



,'-/;O.1U+7LTD;>Us;>Cb9S;>I¶7/=SM89SM89��`7W;H-6580+58T1TDM�E�;*I 9SM{0X.DURa/TD5Q9<;c?AM89S-u587/7L=SMb5824-L;>0+9S-/=SM8a/BN-x0XMNUs;
7658=S58Us;*9<;*=�0S;i9<a/7l[�·ZC/It58TD0XM�0S.1URa/T~5|9<.DM8CxI65Q9<5�K6TD;*0c58=X;�BN;>CL;>=<5|9<;>I P}MN=n;�5824- ;i]:;*2>aL9S.DMNC\[���C
58I/IL.19<.1MNC\��9S-/;O7L=SM89SM89��`7W;�.1U+7LTD;>Us;>Cb9<5Q9<.1MNC±E�MN=X¨�0�E�;*TDTFa/C/I/;*=�=S;>580SMNC/58?/TD;YTDMb5QI/0>�d9S-65Q9�.10>�dEr;
-65�_N;�?A;>;>CH=SaLCY0X.DURa/TD5Q9<.1MNC/0�EG.19<-#BN=X;�5Q9FC�a/UR?A;>=GM8P��O�F0Z5QC/IH9<5|]:.D0��}0S2�5QT~58?/.1TD.m9��/��[

¬ a/=rC�a/Us;>=X.D2>58T =S;>0Xa/T19S0r0X-/M�E 9<-65|9r9S-/;Z2*a/=S=X;>Cb9'5Q7/7/=SMN5824-�.D0!C/MQ9r9S-/;ZUsMN=X;Z; ¯ 2*.D;*C�9r0X9S=<5Q9S;>B8�
P}MN=J9<5|]:.�2*MNU+7/58C/.D;*0>[���;*2�58a/0X;#M8PG9<-/;�9<5|]:.�2>M8U+765QC���I/M`;>0RC/MQ9�-65�_N;c9<-L;c2>MNCb9<=XMNT�MQPF9S-/;�945^]L.
TDM`2�5|9<.DM8C/0�58C/IJ9S-/;r580S0X.DBNC/Us;>Cb9�7/=SM`2>;*0S0�0X;>T1I/MNU�58T1TDM`2�5Q9S;>0 9<-/;�C/;>58=S;*0X9�9<5|]:.`9SM@�O��[^,'-/;�7/=X;*_`.DM8a/0
P 582i9G=S;>0Xa/T19S0G.DCH5�BN=S;>5Q9F7/.D24¨�a/7HI/.D0�9458CL2>;�58C/IY58TD0XM�-/.DB8-H7L.D24¨�a/7#9<.DUs;8[

¬ Cn9<-/;ZM89<-L;>=�-/58C/I\�`9<-/;Z=S;>0Xa/T19S0�-65�_8;@58TD0XMJ0X-/M�EGC�9<-65Q9r9<-/;ZC/;*E 587L7/=SMb5Q24-�7/=SM`I/a/2*;>0d?A;*9X9<;*=
=S;*0Sa/Tm9<0c9<-/58Cw2*a/=S=X;>Cb9�5Q7/7/=SMN5824-\[ ­�TD;�5Q=ST1�8�Z9S-/;{CL;*Eµ587L7/=SMb5Q24- .10HUsMN=X;%;*�W;>2*9S.1_8;8�@0S.1C/2>;�9<-L;
I/.10X945QC/2>;Z58C/Is9<.DUs;'_Q58TDa/;*0)E�;*=S;qT1M^Er;>=*[!�YMN=X;>M�_N;*=>�`EG-/;>Cn9S-/;F=S;>ª�a/;*0X9G5Q=S=S.m_Q58T/=<5|9<;F.DC/2*=S;�5Q0S;>0*�:Er;
MN?/0X;>=�_N;p9<-65Q9G9S-/.D0d9S;>C/I/;*C/2*�H¨Q;>;>7L0ZMNCl[

·d939S-/.D0F7WM8.DCb9��69<-L;�?A;>C/;iK/9<0q580S0XM:2*.~5Q9S;>IYEG.m9<-H9<-/;�C/;*E 587L7/=SMb5Q24-�58=X;�9<-L;�BN=X;�5Q9S;>=F945|]:. �6;>;i9
U+58C658BN;*U+;*Cb9��)0SU+58T1TD;>=�I/.D0�9458CL2>;�9<=S5�_N;>T1;>I¶58C/I�7/.124¨�a/7±9<.DUs;8[�,'-/;�K6=X0X9�?A;>C/;iK/9s.D0�5Q0S0SM`2>.D5Q9<;*I
EG.19S-s9S-/;Ga/0S;FM8PWTDM`2�5Q9S.DMNCR9S;>2*C/MNTDM8BN.D;*0F�}EG.D=X;>T1;>0S0!2*MNU+UJa/C/.D2>5Q9<.1MNC ��58C/I�9<-/;F0S;*2>MNC/In58C/I�9<-/.1=SIs58=X;
580X0SM`2>.~5|9<;>IcEG.m9<-#9<-/;pC/;i9�E�MN=X¨cMN7L9S.DUs.Do�5|9<.DM8C+9<;*24-/C/.1ª`aL;>0>[

°6MN=dT~5Q0X9��`9<-/;qP}=S58Us;*ErMN=S¨s0S-/M�Er;>IY-/M�Ew2*MNU+7LaL9<.1C/B/�:EG.1=S;*TD;>0X0d2>M8U+URaLC/.D2>5Q9<.1MNC/0d5QC/IcTDM`2�5Q9S.DMNC
.DC:P}MN=SU+5Q9<.1MNCn2*MNUR?/.1C/;>IH2�5QCY7/=XM�_:.1I/;>IY5R9��`7/.D2>58T TDM`2�5Q9S.DMNC���?6580X;>In9<5|]:. 0S;*=X_`.D2*;8[
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 �y� ���45 ��� 3��
,'-/;3ErMN=X¨n7A;>=XP}M8=SUs;>In9SMRI65Q9S;qMNC�T1M:2>58TA58=S;>5J_N;>-L.D2>T1;3=XMNaL9<.1C/B�58CLI�I/.D0X765Q9S24-/.DC/BJ7/=SMN?LTD;>Us0�T1;�5�_N;*0
5%C�a/UR?A;>=�M8PZa/C658C/0�E�;*=S;*Ixª�a/;>0�9<.1MNC/0s58C/I¶MN7A;>C�=S;*0S;�5Q=S24-u5�_8;>C�a/;>0*[x·ZU+MNCLB�9<-/;*UY�!9<-/;c.10S0Xa/;
M8P'IL;>U+58C/I{P}M8=S;>2>580X9S.DC/BH-6580�C/M89�?W;*;>C±5QI/I/=S;*0S0X;>I��N;i9���.1C{2*MNCb9<=S580X9�EG.19<-{I/.D0X765Q9S24-/.DC/BH0X�`0�9<;>Us0
P}MNa/CLIY.1CY;*U+;*=SBN;*C/2*�#0X;>=X_`.12>;>0358C/I#9<=Xa/24¨�TDMb58IH9<=Xa/24¨�.DC/B/[���CY9S-/;>0X;J5Q7/7/TD.12�5Q9S.DMNCL0>�/;>5824-Y_8;>-/.12>TD;p.10
I/;*I/.D2>5Q9<;*Is9SM�5p0S.1C/BNT1;da/0S;*=�5QC/I�9<-/;G.D0X0Sa/;FM8PW=S;*TDM`2�5Q9S.DC/B3_8;>-/.12>T1;>0!9<M�58Cb9<.12>.D7/5Q9<;�P}a:9<a/=X;FIL;>U+58C/I/0*�
MNC/2*;@9<-/;p0S;*=X_`.D2*;�.10'2>MNUs7/T1;*9<;*IH5Q9'9<-/;p2*a/=S=X;>Cb93aL0S;>=GT1M:2>5Q9<.1MNC\�L.10'M8P�7658=<5QU+MNaLC�9G.1U+7AMN=�9458C/2*;8[
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��Cn9S-/.D0�E�MN=X¨ �:Er;qI/.DI+C/M89�2>MNC/0X.DI/;*=d58ILI/.19S.DMNC65QT60X9<M`24-6580�9<.12q;>T1;>Us;>Cb9<0*�LTD.1¨8;G_N;*-/.D2*TD;3?L=S;�5Q¨`ILM^EGCcM8=
2>M8C/BN;>0�9<.1MNC�I/a/;+58C�582>2*.DI/;*C�9>[���C�P}aL9Sa/=S;�ErMN=S¨ ��.DC�MN=XI/;>=pM8PrU+.1C/.DUs.Do*.DC/Bs=SMN58I�C/;*9�ErMN=S¨%9S=<5 ¯ 28�
Er;R58=X;J.DCb9S;>=S;*0X9S;>I�.1CY.1I/;>Cb9<.mP �#2>MNCLBN;>0�9<;>I%=XMb58I/0Z58C/IH9<=S58C/0SUs.19F=X;>7AMN=X9S0Z9<M�EG.D=X;>T1;>0S0Z=S;*2>;>.m_N;*=S0q.1C
945^]L.10>[ ¬ C/;q58T19S;>=SC/5Q9<.m_N;ZErMNa/T1I�?A;30X9SMN=S;*Ic-/.D0�9<MN=X.D2Z.DCLP}MN=XUn5|9<.DM8C+5Q?WMNa:9d2>M8C/BN;>0�9<.1MNCnP}MN=ra/0S;3EG-L;>C
7/TD58C/C/.1C/B�=SMNa:9<;>0*[
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��C�9<-/.10RE�MN=X¨ �r;>5824- 9<5|]:.d2�58C¶MNC/Tm��9S=<58C/0X7WM8=X9�MNC/;H�Y� P}M8=�MNC/T1��MNC/;cI/;*0X9S.DC65Q9S.DMNCl[���C¶P}a:9<a/=X;
ErMN=S¨ �WEr;R5Q=S;�.DCb9<;*=S;>0�9<;*I�.DCYUn58¨�.1C/B�7WMN0X0S.1?/TD;p9<-65|93;>5824-O945^]L.�2*MNa/TDIH9<=S58C/0S7AMN=�93a/0X;>=X03BN=XMNa/7YP}M8=

�Qf



I/.m�l;*=S;>Cb9FI/;*0X9<.1C65Q9S.DMNC/0*[
��;�58TD0XMZE�58Cb9�9<MZ.DCb_N;*0X9S.DBb5Q9S;r9S-/;�7AMN0S0X.D?/.1TD.m9��@M8P6a/7AI65Q9S;r9S-/;�=XMNaL9<;r.DC�;�5824-�I/;*0X9S.DC65Q9S.DMNC�7WM8.DCb9�[

��C�9<-L;q2�580X;qM8P�9<-L;qI/;>TD5��s9SM�2>MNUs7/aL9S;Z9S-/;q?A;>0X9d=SMNaL9S;39<-/5Q9'76580X0d?b��;i_N;>=���I/;*0X9S.DC65Q9S.DMNCn;i]:2>;*;>IH5
0S7A;>2*.1K62pT1.DUs.19�_85QTDa/;Q[
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¬ C/;RM8P)9S-/;R.1U+7AMN=X9<58Cb9GP};�5Q9Sa/=S;*0qM8P)9<-L.D0ZErMN=X¨O.D0F9<-65|9��laL0S;>=X0p58C/IO9S-/;>.1=3UsMN?/.1TD;pI/;*_`.12>;>0@0X-/MNa/T1I
?A;�5Q?/TD;q9SMs=X;>ª�a/;*0X9F945|]:. 0S;*=X_`.D2*;�7L=SM�_`.DI/;*IY?b�#5R945^]L.\�/;>;*9Z2>M8U+765QC��8[

,'-/;>=X;*P}MN=X;8��.DCR9S-/.D0�ErMN=X¨A�NEr;GI/.DI�CLM89!2>MNCL0S.DIL;>=�9<-LMN0S;'a/0X;>=X0!9S-65Q9!2*MNU+UJa/C/.D2>5Q9<;rI/.D=X;>2i9<T1��EG.19S-
5�945|]:.�[�·3Tm9<-/M8a/BN-#9<-/;�a/0S;*=S0358=S;pa/0X.DC/B�9<-/;p945^]L.�0X;>=X_`.12>;8� 9<-L;*�H58=X;�CLM89q5Q2>2>;*0S0X.DC/Bs9<-/;�2>MNUs7658Cb�
0X�`0�9<;>UH�6EG-/.D24-Ha/0X;>0GEG.D=S;*TD;*0S0G2>MNUsURa/CL.D2�5|9<.DM8Cn9<;*24-/C/MNT1MNBN.D;*0>[

,'-/.D0rP 582*9r9458¨Q;>0'C/;iEG0d.D0X0Sa/;*0>[�°6MN=�.1C/0X9<58C/2>;Q�:Er;q2�5QCc7/=S;*I/.D2i9�9<-/5Q9d9<-L;3UsM:I/;*TD.1C/B�MQP 9<-/.10rP 582i9
.DCs9<-/;32>a/=X=S;>Cb9G5Q7/7/=SMN5824-c.D0!9<=X.1_`.~58T��b?/aL9dP}M8=�9S-/;qC/;iEw5Q7/7/=SMN5824-�-6580�0SMNUs;3.1C/2>MNCb_8;>C/.1;>C/2*;>0>�L0Sa/24-
580GUs.DC/.1U+.1o>.DCLB�9S-/;pa/0S;*=F0S5Q9<.10XP 582i9<.1MNC\[

��CY9S-/.D0G2�5Q0S;8� 9<-L;J580X0S.1BNC/Us;>Cb9Z58TDBNM8=S.19S-/U U+.1BN-b9G.DC/2*TDa/I/;p.1CH9S-/;�0XMNTDa:9<.DM8C#5sP}=S;*;@945|]:.��/EG-L.D24-
U+5��#?A;�M:2*2>a/7/.1;>IYI/a/=S.1C/B�9<-/;�58TDB8MN=S.m9<-/U¡=Sa/C/CL.DC/B/[r,'-�a/0>�AEG-/;>CO9S-/;�58TDBNM8=S.19S-/U ;*C/I/0*�A9S-/;�?A;>0�9
0SM8TDaL9S.DMNCYUn5��H?W;�9<-/;�E�MN=X0X9p0XMNTDaL9S.DMNC#P}MN=F9<-/;��Y��9<-65|93E�580@580X0S.DB8C/;>I�9SMn9<-65|9q7658=�9<.12>a/TD58=F9<5|]:.�[
��C{9S-/.D0qE�5��N��9<-/;s2>MNUs7/aL9S.DC/B#ª�a658T1.19��OUn5��%?A;+T1MN0X9p?A;>2>58a/0X;+9<-L;s0XMNTDa:9<.DM8C�2*MNUs7/aL9<;*I{ILM:;*0�C/MQ9
587/7LT1�c5QC��`UsMN=S;@9SM�9S-/;p2>a/=X=S;*C�9Z0S.m9<a65|9<.DM8C\[

��C�P}aL9<aL=S;�ErMN=X¨A�AE�;J.DCb9<;*C/IO9<Mn.DCb_N;*0X9<.1Bb5Q9S;J-/;*a/=S.10X9<.12>0F9<-65Q93=<58.10S;p9<-/;J.D0S0Xa/;JMQP)K6C/I/.1C/BnBNM`M`I
9<=S58I/;���M8�W0J?A;*9�Er;>;*C±2>MNUs7/aL9<5Q9<.1MNC�9S.DUs;n5QC/I�0SM8TDaL9S.DMNC�ª�a658TD.m9��N[#��C±58ILI/.19S.DMNC\��9<-L;>MN=X;*9<.12�58T)ErMN=S¨
U+5��{58T10SMY?W;�0X7W;*Cb9�MNC�9S-/;+ErMN=S0�9 �¸2�580X;#58C658Tm�:0X.D0�M8PF58T1BNMN=S.m9<-/U�9<M�;i_85QTDa65Q9S;n-/M�E URaL24-±.D0JT1MN0X9
?b�HC/M89F-65�_`.DC/Bs9<-/;pP}a/TDT .1CLP}MN=XUn5Q9S.DMNCc.1CO5QIL_Q58C/2>;Q[F�YMN=X;>M�_N;*=>�WEr;J¨�C/M�E�9S-65Q9Z.D0GC/M89Z7AMN0S0X.D?/T1;p9SM
BNa65Q=<58Cb9<;*;r9S-/;r9SM89458T`a/0X;>=�0S5Q9<.10XP 582i9<.1MNC\�|?/aL9)5QTDBNMN=X.19S-/U+0 2>58CR?A;�I/;i_N;*TDMN7A;>IR9SM3=SaLCR.DC�?65824¨�BN=SM8a/C/I
?A;*9�Er;>;>CJ;*_N;*Cb9<0>�NEG.m9<-�C/;*E�0X945Q=X9<.1C/BG0SMNT1aL9<.1MNC/0\9S-65Q9�9<=Xa/T1�@=X;*�6;*2*9�9<-/;�2>aL=S=S;*Cb9�0�945Q9S;rM8P`9<-L;r0��:0�9<;*U
P}MN=dP}a/=�9<-/;*=G=S;>M87L9<.1U+.1o�5Q9S.DMNC\[
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¬ 9<-/;*=�P}aL9<a/=X;#I/.D=X;>2*9S.DMNC±MQP3=X;>0S;>58=S24-x.D0R9<M�;i_85QTDa65Q9S;�9<-/;#?A;>-65�_`.DM8a/=�M8P3M8a/=�0X�`0X9S;>U EG-/.1TD;�9<-L;
Bb5Q9S;*E�5�� 0X;>C/I URa/Tm9<.DUs.DIL;�5�I65Q9<5�P}M8=H?AM89S-��O�µ;�945|]:.pI/=S.m_N;*=>[ ��C TD.DB8-�9#MQPJ9<-L.D0cP 582*9>�@.19#.10
.DUs7AMN=X9<58Cb9R9<M�0X9Sa/IL�±9<-L;HI/5Q945�TDMN0�9�7/=SM8?658?/.1TD.19���58C/I¶BN;*C/;>=S5Q9<;*I 9<=S5 ¯ 2#.DC�9<-/;#Bb5Q9S;*E�5��N[u°6MN=
;i]L58Us7/T1;8�65R945^]L. 2*MNUs7658Cb�c2�5QCHE�58Cb9G9<MsBNa658=S58Cb9<;>;@9S-/;p0S;>2*a/=S.m9��cM8P�9<-/;*.D='945^]L.lI/=S.m_N;>=X0>� 0S;*C/I/.1C/B
P}MN=Z.1935n7/-/M89SMcM8P)9<-L;��O��9S-65Q9@=X;>ª�a/;*0X9<;*I�5+945|]:.�0S;>=�_`.D2>;Q[@,'-/;>C%Er;R2�5QC%.DCb_N;*0X9<.1Bb5Q9S;�9<-L;RTDMb5QI
.DCc9S-/;pBb5Q9<;iEd5���EG-L;>CY9S-/;p0S;*=X_`.D2*;�=X;>ª�a/;>0�9<0F.DC/2*=S;>580S;p9<M`M�URa/24-\[
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��C�9<-L.D0ZErMN=X¨A�WE�;R7L=S;>0X;>Cb9<;*I�5+0S7A;>2>.mK62RT1M:2>5Q9<.1MNC ��?/580S;*IY0X;>=X_`.12>;RP}MN=G945|]:.��6;>;i9�[@��COP}aL9Sa/=S;�E�MN=X¨ �
Er;R.DCb9<;*C/IO9SMn0X9Sa/IL�YC/;*E 0�9<=<5|9<;>B8.D;>0G9<M+9<=S;>5Q9ZM89<-/;*=3¨�.DCLI/03M8P�_N;>-L.D2>T1;>0*�\580Z?/a/0>[3°�.D=X0X9>� Er;JE�58Cb9
9<M�;*_Q58T1a65Q9S;F9S-/;Z?A;>0�9�0�9<=S5Q9<;*B8�N��EG-/.D24-�58TDT1M^EG0)aL0r9<M�580X0S.DB8C+9<-L;q�O� 9<M�9<-/;FC/;>58=S;*0X9d?La/0 �¸0X9<M87\[)��C
9<-L.D0!2�580X;8�`9<-/;F?/a/0X;>0d-65�_8;q5@KL]:;>I�=XMNaL9<;Z58C/I+I/;*9S;>=XU+.1C/;>Is0X9SMN7�7AMN.DCb9<0*[)�YM8=S;>M�_8;>=>�:E�;F.DCb9<;*C/I+9SM

�Ny



580X0S.DB8CO�Y� 9SM�?/a/0 �¸0X9SMN7H9<58¨8;p.1C�9SMs582>2*MNa/Cb9G9<-/;@0X-/MN=X9S;>0�93I/.10X9<58C/2>;p?A;*9�Er;>;*C%�O��58C/I#?/aL0 ��0�9<MN7l�
58C/I#9<-L;�0X24-/;>ILa/TD;�?/a/0*[

,'-�a/0>��E�;s0S-LMNa/TDI�?A;�TDM`MN¨�.DC/B#5|9@9<-/;�7AMN0S0X.D?/.1TD.m9��OM8P�.1C�9S=SM`I/a/2*.DC/B#5cTDM`2�5|9<.DM8C ��?65Q0S;>I%0X;>=�_:.12>;Q�
EG-/.124-�a/0S;*0��p®reA[�·¡TDM`2�5Q9S.DMNC���?6580X;>I�?/a/0�0S;*=X_`.D2*;8��U+5��{?A;sa/0S;*I�P}MN=@9<=<5Q24¨`.1C/BO9S-/;+T1M:2>5Q9<.1MNC�M8P
?/a/0X;>0*�b2�58CR?A;�TD.DCL¨8;>I�a/7JEG.m9<-R5Z?/a/0 �¸0X9SMN7R.DC:P}MN=SU+5Q9<.1MNC@0X�`0�9<;>U�9<-/5Q9�EG.1TDTN9<;*TDT�76580X0S;*C/BN;>=X0G� UsMN?/.1TD;
a/0X;>=S0<��EG-/;*C�9<-/;+?/a/0�EG.DTDT!5Q=S=S.m_N;n5Q9�9S-/;sC/;i]`9�?/aL0 ��0�9<MN7l[H·d9�9<-/;+U+M8?/.DT1;�I/;*_`.D2*;>0*��9<-/;n58=S=X.1_Q58T
9<.1U+;*0pM8Pd9<-L;+C/;�]`9�?/a/0�M8P';>5824-�0S;*=X_`.D2*;+EG.1TDT)?A;nI/.10S7/TD5��8;>I{MNC�0X2>=S;*;>C±0XMY9<-/5Q9J7/580S0X;>C/BN;*=S0JEG.1TDT
¨�C/M�E©-/M�E TDM8C/Bc9<-/;i�%EG.DTDT�-65�_N;+9SMHE�58.m9�[s�¸9�2>58C�5QTD0SM#?A;+aL0S;>I{9<M#9<;>T1T�-/M�E©2*=SM�EGI/;>I�5H?/aL0�.10
0SM�9S-65Q9@UsMN=X;J_N;*-/.D2*TD;>032�58C�?A;RI/.D0X765Q9S24-/;>I�.1P!CL;>2>;*0S0S58=X�8[R��C�58I/I/.m9<.1MNC\�A.1P�5�?/a/0@.103P}MNa/CLI�9<Mc?A;
T~5|9<;J?A;>2>58a/0X;sMQP!-/;�5�_��%2>M8C/BN;>0�9<.1MNC�58=S.10S.1C/BnP}=SM8UY�A0<5��N��5�0X7W;*2>.D58T�;i_N;>Cb9>��U+58C65QBN;>=X0q2�58C�9<58¨8;�M8=
I/.m_N;>=�9<.1C/B�?/a/0S;*0>[
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��� �"!$#&%(')%+*-,/.1032+.145,6#&78*9%�:;2+#<,+,6*-7=#&7>,6?5*A@CBEDGFIH�J82K.MLM26'ONPNQ#R78LTSR'178LM4U'OLM*Q'178V�.M2KLW'178#&X9*-V
#R7�,+?8*Y0Z.M2KN[.10E'\SR#&]826'O2K^M_`Fa,b#&%/#R7W,6*-78V8*-Vc0Z.M2(%+.MS<dG#&78L\S&#R78*9'12/J82K.MLM26'ONPNQ#R78L=ef�g�ihkjlNP#nm5*-V�#R7 �
,6*-LM*92)SR#&78*o'O2pJ82+.ML126'1NQNP#&78LqefrsFt�ihkju'178Vv.1,6?8*-2s2K*9SR'O,6*-VwJ82K.M]8S&*9NQ%9_�x3?5*=y9452+2+*-7W,sd1*92+%K#R.M7w.10
��� �"!�z{r|'1} ¹5~ 'O�gJU'1y�}�'1LM*�#&78y9S&48V8*9%3,+?8*�@E��F�2+.145,6#&78*�LMSRJ � 2+*9'1V � S&J8N)_�x3?8#R%;2K.M45,6#&78*�#R%�'17)#R7W,+*92 �
0�'1y-*Q,+.),+?8*Y���g�"!��O��z�rs'1} ¹5~ ]5�iS�'O78LM4U'1L1*�J82+.�y9*-%+%+.12/'178V�NP'�^`]�*b48%+*-V�#R7`,6?5*P%+'1NP*�:�'o^='O%
,6?5*I@E��F�2+.145,6#&78*�LMSRJ � 2+*9'1V � NPJ8%-_

F�7A,6?5#R%�:�.12+}�jG:�*E48%K*����g�i!I�1�sNP.�V8*9S&#R78L�SR'178LM4U'OLM*1jM:;?8#&y�?Y#R%"#&7�,+*978V5*9VA0Z.M2":;2+#<,6#&78L�NA'O,+?8* �
NP'O,6#&yo'1S�J82+.1LM26'1NQNQ#R78L�NP.�V8*9S&%9_�x3?8*�7U'ONP*����g�"!��O�>#R%3V5*92+#<dM*-V)0Z2K.MN$��BE����#&78*o'12;��2K.MLM26'ON �
NQ#R78L`!�#&,�� 'O78LM4U'1L1*1_�rs.�V8*9S;�C*-%+y92K#RJ5,+#R.M7�:;2K#&,+,+*97�#R7�,+?8*s�I�g�"!I�1�wSR'178LM4U'OLM*py9.M75%+#R%�,6%b.10E'
%+*-��48*978y-*Y.10�%K,6'O,6*-NP*-7�,+%�y-.M78%�,62+45y-,6*-V�]W^�,6?8*b48%K*92�0Z2+.MN�,6?8*QS�'175LM4U'1LM*�*-SR*-NP*-7�,+%�V8*9%Ky92+#&]�*-V=#&7
,6?5#R%3V8.�y948NQ*97W,9_

F�7�'|J82K.Gy-*9%+%�y9'1SRS&*9V�,626'O78%+SR'O,6#&.M7�j�'sJ82+.ML126'1N yo'OSRSR%�,6?5*YS�'175LM4U'1LM*QJ82K.Gy-*9%+%K.M29ji'178'1S&^�X9*-%(,6?5*
NQ.GV8*-S5V8*-%+y-2+#RJG,6#R.17Q%�,�'O,+*9NQ*97W,6%"'O78V�,626'O78%+SR'O,6*-%�,6?8*-N¡#R7W,6.�#&7W,6*92K7U'1SGVU'O,�'�%�,62+45y-,6452+*9%-j�:;?5#Ry�?bNA'o^
]�*�,+?8*97P48%+*-VY*9#<,6?8*-2"0Z.12iL1*978*-26'O,+#R78LINA'�,6?8*-NA'O,+#Ry9'1S8J82K.MLM26'ONPNQ#R78LEJ82+.M]5SR*9N¢V8'O,�'�.M2"V8#R2K*9yk,6S&^/]�^
'�J82+.1LM26'1N£yo'1S&SR*-VT,+?8*�%+.MS<dM*-2;0Z.123.M]5,�'O#R78#&78L/7�48NQ*92+#&yo'1S�%K.MSR4G,6#R.17p.10¤,+?8*�J82+.1]8SR*-Ns_

�I�g�"!I�1��'1%+%K48NQ*9%E,+?8*(0Z.MS&SR.�:;#R78Lb0Z.M2KN/48S�'�,6#R.17).O0"NA'O,+?8*9NP'O,+#Ryo'OS 75.M7 � S&#R78*9'12;J82+.1LM26'1NQNQ#R78L
efBu�g��h¥J82K.M]8S&*9Np¦�§

¨w©fª e�«�¬ ¨®­M¯ h�° ± ¯�²a³n´ e�@�_ ~ h
µt¶�·¹¸�ºt»K¼¹¼f½�¾À¿lÁ¥¸�Â�»�Ã1Â�»K¼¹ºt·¹½�ÄÀÅf½Æ¸k¾�Ç�·f½�Å�Å¹»�¾3½Æ¾3È�ÉG¶�ÊiËÌÉEÍ-¼f¼fÎÀÁ¥»K¼8¿-»�¾À»K·¹ÍÌÅf½Æ¾À¿�ÂÀÍ�ÅaÍ¤Ïn¸k·�Á3Í�Å¹ÐÀ»�Á3ÍÌÅf½Ñº�ÍÌÃ�Ä�·f¸-¿k·aÍÌÁ�Ò

Á¥½�¾�¿(Ä�·f¸-ÓÀÃ�»KÁCÔYÕ Ã{Å¹ÐÀ¸kÎ�¿kÐpºtÎÀ·¹·¹»�¾9ÅfÃÆÖ/ÅfÐÀ»IÈ�ÉG¶�ÊvÄ�Íkºa×�ÍÌ¿-»u½Ñ¼3Â�»+¼�½Æ¿k¾À»+ÂbÏn¸-·3Ã�½Æ¾À»+ÍÌ·3ÍÌ¾�ÂAÁ¥½�Øo»+ÂQ½Æ¾9Åf»K¿k»�·3ÃÆ½Æ¾À»KÍk·
ÄÀ·¹¸k¿-·¹ÍkÁ�Á¥½Æ¾À¿�ÄÀ·f¸-ÓÀÃÆ»�Á3¼�¸k¾ÀÃÆÖkÙÀÅfÐÀ»iÈ�ÉG¶�ÊiË�É�Á¥¸�Â�»�ÃÆ½�¾�¿3ÃÆÍk¾À¿kÎ�Ík¿k»l½Æ¼ ¼�ÎÀ½�Å¹ÍkÓÀÃÆ»�Åf¸3»tØ�ÄÀ·¹»K¼¹¼ÚÃ�½Æ¾À»+ÍÌ·gÍk¼gÇ�»KÃ�Ã�Í-¼�¾À¸k¾ÀÒ
ÃÆ½�¾À»+ÍÌ·�ÄÀ·¹¸kÓ�Ã�»KÁ¥¼KÔ
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%K48]��K*-y-,�,6.by9.M75%K,62+'1#R7W,+%
¯ ¦ ± ­ ¦�¦ ¯���� ¦�� ­ ¦	� ¯��
� ���
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��� ­ ¦�� ¯���� �¯ � ± ­ �+¦ ¯���� ¦�� ­ ��� ¯��
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¯ ¦�� ¯ �
���
�
��� ¯�� 2K.À:;%�.M2;'14�m5#&SR#R'12K^bdO'12+#R'1]8S&*9%�,
¯���� ¦�� ¯��
� �����
�
��� ¯���� � y9.MS&48NP75%3.M23%K,+2+48yk,6482+'1S�dO'12+#R'1]8SR*-%�,
° .1]��K*9yk,6#&d1*�0Z4878y-,+#R.M7-,
­ ¦�¦�� ­ ¦	���
�
�
�-� ­�� � y9.178%K,+26'1#&7�,�y-.G*�.Py-#R*-7�,+%�,
" ¦#� " ���
�
�
�-� ")��� � S&.�:�*-2�]�.M4875V8%;.10¤dO'12K#�'1]5SR*9%�,
� ¦#� � �
�
���
��� � ��� � 48J8J�*92;]�.14878V8%�.10 d1'O2+#�'O]8SR*-%�,
/ .M4875V>.10idO'12+#R'1]8S&*9%Cy9'17>]�*10U78#<,6*b'1%�:�*9SRS�'1%�#R720U75#&,6*O_ / *-%+#RV5*9%9j SR.�:�*92I'178V`48J5J�*-2I]�.M4875V8%

yo'O7s]�*�*9��4U'1S�,+.Q*9'1y�?|.O,6?8*-29_�x3?�48%9j�,6?5*�0Z.1SRSR.�:;#&78L(,�^�J�*-%;.10ldO'12K#�'1]8S&*9%3'O2+*�J�.M%+%K#R]8S&*1_
354�6�798�:;4=<?>�@BA#C	@ED�FHGI: JLKIM�G;4=<N>�@BA#C	@ED�FHG
OQP R ¯TS RVUWP X 2+*9*QeZ487�]�.14878V8*-V�h3dO'12K#�'1]5SR*
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