
���������
	��������������������	���

 !����	��"	��$#��������"�%�'&(��	*)

+,�-).�/���0�21(��34��	
5�687:9<;>=,?A@"6�9<9CBEDGFH;
I �������/��� I 34�
�����E5KJL;*MN;PO/QR="QR=GSUTV=2TW9X9CYZFH[NQ]\>Y_^LQ]FNMND�;>`bacY%;>`RQ]Md7
ef��g�	��
�-5hO/;>[iMiYZF8B>jKk:lZQ]Y%=�lmY
no���"	X��34���<ef��g�	��
�.p�	��������qh5Kr*s>sGt

u�YZFH9<QR[H[NQ]BE=oQR[4vGYZFNYZw�7_S>FH;>=
MiY%xyMiB�MNvGYhz�="Q]\>YZF{[NQ]M|7LB>j�6�`]w}YZFNMN;c~4Q]w"FH;*FH70MiB0FNYZ�"FNB:x"D"lmYK[HQR=GSE`]Y
lmB>��Q]Y%[!B>j�MNv�QR[!MNvGY%[NQR[!;>="x�MiBC`]Y%="x<B>Fc[NY%`R`-[HD"lHv2lmB>��Q]Y%[!j�B>F��"FHQ]\*;*MiY>��[HlHvGBE`R;*F{`]7CB>Fc[NlZQ]Y%=
MNQ]��l
FNY%[iY%;*F{lHv��-DGFN�}BE[iY%[�BE="`]7>@
� vGYP;>DGMNvGB>FoFNY%[NYZFN\>Y%[A;>`�`�B>MNvGYZFy�-DGw�`RQRlZ;*MNQRBE=�;>="x�B>MNvGYZF�FHQ]SEv
MN[oQR=�;>[H[iB�lZQ�;*MNQ]BE=��8QRMNv�MNvGY
lmB>��7
FHQRSEv�M2QR=$MNv"Y,MNvGY%[NQ�[Z�c;>="x�Ym�:lmYZ�"M2;>[2vGYZFNY%QR=�w}YZj�B>FNY/�"FNB�\�QRx"Y%xb��=GY%Q]MNvGYZFPMNvGY/MNv"Y%[NQR[
=GB>F8;>=
7f[NDGw�[NMN;>=�MNQR;>`���B>FHMNQ]BE=2MNvGYZFNYZB>j�9<;7�w}Y_�"F{QR=�MiY%x2B>F0B>MNvGYZFN�8Q�[iY_FNYZ�"FNB:x"D"lmY%xfQ�=�;>=�7
9<;*MiYZFHQ�;>`bj�B>F{9��8v";*MiYZ\>YZF0�8Q]MNvGBEDGM�MNvGYA;>DGMNvGB>F%��[���FHQ]B>F��cFHQRMiMiY%=2��YZF{9<QR[N[NQRBE=b@

607�9<;>=,?y@�6�9<9CBED"FH;
� t ��� t>tZs � s2�>rC[iMiFHYZYZM
�Kx�9CBE=�MiBE=��"60`]w}YZFNMN;
� ;>=";>x�;:� �8�*� tZ~��

ef�G��-5



���}�����m�� �¡C��¢L£0¤: H�m¥§¦���¥}¤:�}¢�¦�¨}©�£�¤: {©}¢�ª
¦�¨}©§¦2«-�� {���b¦�¬�£0¤: �¬�©�¥b¦�¢y¦
�o¬�¡�¦�¢{�o��¥b¦
�o/¦�¨G®¯�}�����m�� �¡�¢�°



���������
	��������������������	���

±_²"³
²�´¶µ�·bµ�·(¸�¹H·º¹H»�»0¼�½�¾ZµR¿�¼/ÀUµ�½�³}Áb²4Â,Ãy¼"²(ÂEµ�³�Ä

w�7

�P�()§���$Å.Æ��2)¶).��1(	��

6ÇMNvGY%[NQR[2[NDGw-9<Q]MiMiY%xÈMiB$MNvGY�É";>lZD"`RM|7ÊB>jCËLFH;>x"D";*MiY§k�MND�x"Q]Y%[2;>="xÊacY%[iY%;*F{lHvÌQ�=��-;*FNMNQR;>`
jÍD"`]��`R`�9CY%=�MhB>jÎMNvGY_FNY%Ï�D"Q]FNY%9CY%=
MN[�j�B>FcMNvGYyx"YZS>FNYZYoB>j�ÐÑ���Z���	P�-�_ÒbÓ������4ÓE�-@

J�YZ��;*FNMN9CY%=
McB>j � BE9C��D"MNQR=GS<k:lZQ]Y%="lmY

�Kx"9<BE=�MiBE=b�-60`]w}YZFNMN;
É";>`R`4r*s>sGt



���������
	��������������������	���

&4�"Ó�1����{�$�-�op2	��"qÎ14�G���Ò}��14q������<���4q�#����%�
��	�Ó*3

� vGY¯D"="x"YZFH[NQ]SE=GY%x�lmYZFNMNQ]j�7$MNv";*M�MNvGYZ7�v�;%\>Y¯FNY%;>xb��;>="xÈFNY%lmBE9<9CY%="xÈMiBºMNvGY¯É";>lZD"`]Md7�B>j
Ë�FH;>x�D";*MiY§k�MND"x"QRY%[�;>=�xÔacY%[iY%;*FHl{vÕj�B>F,;>lZlmYZ�"MN;>="lmY>�o;ºMNv"Y%[NQR[2Y%=
MNQ]MN`]Y%xÔef�G��ÖÐ×�����Í�(g
Ø%�ÙØ%)§)§�
	�����-�ÌÚ���	���14����#P�����Í���{�Û[ND"w�9<Q]MiMiY%x�w
7�687:9<;>=Ô?A@�6�9<9CBED"FH;ºQR=��-;*FNMNQR;>`
jÍD"`]��`R`�9CY%=�MhB>jÎMNvGY_FNY%Ï�D"Q]FNY%9CY%=
MN[�j�B>FcMNvGYyx"YZS>FNYZYoB>j�ÐÑ���Z���	P�-�_ÒbÓ������4ÓE�-@

Ü [N9X;*F8ao@-Ý};%Þ ß�;>=GY

�Kx"�!;*FHxf?A@ � B>F{=GY%`R`

a8;>=�xG7fËLB
YZw}Y%`

ef�G��-5



à ¤/�®'¥}¡� {¤:��¨�¡�ªbá:�}��©}¡�ª
¦�¨}©.â(¡�¢{�oãä {��¡�¨�©�°�°�°

�m¤��®¯£o��ãä¡<åc¬���æ�¦�â4¡�m¥§ç�¡����4¡�mæ*¦
�}¡� 



è é ê§ëÈìÔíïîðë

ñ�Y'�"FNB>�}BE[iY,;.j�FH;>9<YZ�hB>FNòºj�B>FP\:QR[ND�;>`RQ]ó%QR=GS'FNY%9CB>MiY¯x"QR[NMiFHQ]w�DGMiY%xôx�;*MN;.[iBEDGF{lmY%[XD"[NQ�=GS.;
9�D"`]MNQ � D"[NYZF2Q�9<9CYZFH[NQR\>Y/\:Q]FNMND";>`�FNY%;>`�Q]M|7ÈY%=�\:Q]FNBE=�9CY%=�MZ@õJ�Td^L� � Ü_ö QR[2;$[N7�[iMiY%9÷��FNB>MiB �
M|7��}YLMNv";*MclmBE="[iBE`RQ�x";*MiY%[�x"QR[iMiF{Q]w�DGMiY%xPx";*MN;C[iBEDGFHlmY%[�Q�=�MiB<;U9�D"`]MNQRx"Q�9CY%="[NQ]BE=�;>`"x";*MN;C9CB:xGY%`
ø x";*MN;2lZDGw}Y�ù{��MiFH;>="[i�}B>FNMN[�D"[iYZF � [N��Y%lZQR�"Y%xf\:Q]YZ�8[0MiB�; � 64^��8��;>="x/�"FNY%[NY%=�MN[�\*;*FHQ]BED"[0x";*MN;
;*MiMiFHQ]w-DGMiY%[L;>="x/9XQR="QR=GSXFNY%[ND"`]MN[0;>[L\�QRFNMND";>`�B>wGúVY%lmMN[_QR= � J � [iMiYZFNYZB,QR=
MiYZFH;>lmMNQ]\>Y�\:Q]FNMND";>`4FNY �
;>`RQ]Md7>@¯TW=¶MNv"QR[AY%=
\�Q]FHBE="9CY%=
MZ��MNvGY�D�[iYZF�=�;%\:Q]SE;*MiY%[CMNvGFNBED"SEv§x";*MN;'w�7���;>`]ò�Q�=GS,B>FUû"7:QR=GSG�
;>="xÊQR=
MiYZFH;>lmMN[2�8Q]MNvÈQ]MN[�B>w:úiY%lmMN[f[NQR9C�-`]7ºw
7ÖüVFNY%;>lHv"Q�=GSºBEDGMNý¶j�B>F2MNvGY%9f@ � Bô9<;>QR=
MN;>QR=
[NDGw-[i7�[NMiY%9þQR="x"YZ��Y%=�xGY%="lmY>�hJ�TW^�� � ÜLö QR=
MiFH; � 9CB:x"D"`RY�lmBE9<9AD�="QRlZ;*MNQ]BE=�QR[<�"FHB\:QRxGY%xô\:QR;
�!Y%`R`bY%[iMN;*w�`�QR[NvGY%x2�"FHB>MiB�lmBE`R[%� �cÜ a0ÿ!6ð;>="x/k Ü 6�u�@ � B�[NDG�"�}B>FNM�`R;*FHS>Yo[iYZMN[8B>jÎx";*MN;X�8v"QR`]Y
9<;>QR=
MN;>QR="Q�=GSA;>=fQR=
MiYZFH;>lmMNQ]\>Y_j�FH;>9CY�FH;*MiY_�!YL�"FNB>�}BE[iYLMNvGY_=GYZ�ÔlmBE="lmYZ�"M�B>j4^ Ü ~(6�u�@ � v"QR[
x";*MN;/[iMiFHD"lmMNDGFHYXQR[o�!Y%`R`�[HD"Q]MiY%x�j�B>FAQR=�xGYm�:Q�=GSfMNvGYX`]YZ\>Y%`�[oB>jc;*w�[iMiF{;>lmMNQ]BE=.;>="x.MNvGYP[N��;*MNQR;>`
xGY%lmBE9C�}BE[NQRMNQ]BE=2B>jÎY%;>lHv,;>[H[iB�lZQ�;*MiY%x�\:Q]FNMND";>`}�!B>FH`Rxb@



� ì����oíïî��

� v"Q�[0MNv"Y%[NQR[LlmBE=�MN;>Q�=�;f=
D�9yw}YZFLB>jhMiYZF{9<[LMNv";*Mo;*FNYCj�FNY%Ï�DGY%=�MN`R7/D"[iY%x¯QR='MNvGY%QRF_FNY%[i�}Y%lmMNQ]\>Y
�"Y%`Rx�[Z@�ñ�YhD�[iY�MNvGY��	��
��������
����0j�BE=�M(MiB0QR="x�QRlZ;*MiY�MNv";*M�MNvGYZFHYKQR[�;�SE`RBE[N[N;*FN7_Q]MiY%9Õ;>[H[iB�lZQ�;*MiY%xb@



è î���� ��� �����  !��" ��� ëÊê

TK�!BED"`Rx2`RQRò>Y�MiBCMNv�;>=GòPJ�F%@ Ü [H9<;*F0Ý};%Þ ßR;>=GY�j�B>Fcv"QR[�[NDG�"�}B>FNM�;>="x29CB>MNQ]\*;*MNQ]BE=f;>`R`}MNv"FNBEDGSEv
MNv"QR[�úVBED"FH=GYZ7>@ � vGY�9<;>QR=/QRxGY%;<w}Y%v"Q�="x2\�Q�[ND";>`RQ]ó%Q�=GS Ü ~(6�uÈB>��YZF{;*MNQ]BE="[8Q�=,; � 6(^L�ÈY%=�\:Q �
FNBE="9<Y%=�M�QR[(x"D"Y�MiB Ü [N9<;*F(�0vGBcw}Y%`RQ]YZ\>Y%xyMNv";*M(T�lZ;>=AMN;*ò>YhMNv�QR[��"FHB�úVY%lmM4BE=b@�k:��Y%lZQ�;>`>MNv";>=Gò:[
MiB�J�F%@AO/;*FNò¯ËLFNYZY%=¯�8vGB��"FNB�\�QRx"Y%x/MNv"Y�\>YZFH7,�"FH[NM�;>="x�9<BE[iM_QR9C�}B>FNMN;>=
M0SED"Q�xGY%`RQR=GY%[8BE=
vGB��ÕMiB<�"FNB:x"D"lmY_�!B>FNò:QR=GSUYm�G;>9C��`]Y%[��0Q]MNv"QR=�MNvGY_^LQ]ó%acB�BE9f@ � v";>=Gò:[�;>`R[iBCS>B�Y%[cMiBP~4`]B7:x
ñÊv"Q]MiYU�8Q]MNv/�8vGBE9 T8v";\>YC�hB>FHò>Y%x�[NQRxGY�w
7'[NQRxGYAj�B>Fov"BEDGFH[0BE=¯Y%="x'MiFN7�Q�=GSPMiBflmBE=G��SEDGFNY
;>="xô;>x�úND"[iMU\*;*FHQ]BED"[U^LQ]ó%a8B
BE9ïSE`RQRMNlHvGY%[Z@$k��}Y%lZQR;>`!MNv";>=Gò:[<;>`R[NB'MiB�u�YZMiYZFPñ�B7�MNQRDGòô;>="x
uÎ;*w�`]B�ÉÎQ]SEDGYZFHBE;�;>="x$�Kv�D"x�k:v�;*FH`RQR=§�8vGB��!YZFNY�;>`]��;%7:[<FNY%;>x"7§MiB�;>="[N�hYZFX;>`�`�QR="Ï�D"Q]FHQ]Y%[
�8Q]MNv,;<[N9<QR`RY>@�T��hBED"`�x�;>`R[iBX`�Q]ò>Y_MiBXMNv";>="ò�uÎ;>D"`4ÉGYZFNFN72j�B>F8MNvGYylmBE=�[iMiFHD"lmMNQ]\>Y�x"QR[NlZD�[N[NQ]BE="[
;>="x<[HDG�"�}B>FNM�FNYZSE;*FHx"QR="SLx�;*MN;_\�Q�[ND";>`RQ]ó%;*MNQRBE=AY%=
\:Q]FNBE="9CY%=
MN[Z@�~(;>[NM�w�DGM�9CBE[iM�lmYZFHMN;>QR="`]7U=GB>M
`]Y%;>[iMZ��9A7���;*FNMN="YZFUO/;*FHl�u4YZFHFNBE=.�0Q]MNv��8v"BE9 Tov";\>YflmBE;>DGMNvGB>FNY%xº9A7��"FH[iM�lmBE=Gj�YZFHY%="lmY
��;*�}YZF%@

� v"YK;*FHlHv�Q]MiY%lmMNDGFNYhB>jGMNvGYKÚ���	��1(���-ef�G��$#×��	��:3(��1(�� ø ^�J�ñÕù(�!;>[4MNvGYKlmBE=
MiFHQ]w-DGMNQ]BE=
B>jo;>=GB>MNvGYZF2[iMND"x"Y%=�M<B>joJ�F%@ÑÝb;%Þ ßR;>=GY>�&%KD";>=�'EQ @(%KD";>=�Ym��MiY%="x"Y%x�MNvGY/B>FHQ]SEQR=�;>`cQRxGY%;�B>j
;�[NQR9<��`]Y2x";*MN;�lZDGw}YflmBE="[iMiFHD�lmMiB>FXMiB.;�x"Q�[iMiFHQ]w�D"MiY%x§vGYZMiYZFHB>S>Y%=GYZBED"[<\:Q]FNMND�;>`��!;*FNY%v"BED"[iY
�8v"Q�lHv�w}Y%lZ;>9CY�;>=§QR=
MiYZS>FH;>`K��;*FNMoB>j�BEDGFAFNY%[iY%;*FHl{vb@ � vGYXMiYZFH9*)��cÚ�+�QR[oMNvGYP�"FNB>�}YZFNMd7
B>j�MNvGY2�K`]Y%lmMiFHBE="QRl<^LQR[ND�;>`RQ]ó%;*MNQ]BE=�~4;*w}B>FH;*MiB>FN7 ø �K^�~Îùo;*M�MNvGYPD�="Q]\>YZFH[NQRM|7¯B>j�TW`�`RQR=GBEQR[%@�TV=
BEDGF�[i7:[iMiY%9õ�!YLD�[iY%x�MNvGYoÐÑ#-, I �b�-�/.����oxGYZ\>Y%`]B>�}Y%x�w
7�J�F%@KO,;*FHò2Ë�FNYZY%=f;>=�x�J�F%@ � vGFHQR[
k:v";�ÙMiB¶lmBE9<9�D"="QRlZ;*MiY'�8Q]MNv�MNvGY � 64^L�ÖlmBE9<��BE="Y%=�MN[Z@ � vGY�MiYZFH90)��cÚ1+_���
�'QR[XMNvGY
�"FNB>�}YZFNMd7PB>jÎJ�F%@hO/;*FNò,Ë�FNYZY%=b@



2 �3� ë(�4� ëÊê

5 Ø%���	��bqÎ1(Ó>������� 5
t*@Rt ^LQR[ND";>`b������`RB>FH;*MNQ]BE=fQR=2^LQ]FNMND";>`ba8Y%;>`RQ]Md7/@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ r

t*@Rt*@Rt Ë�BE;>`�[cB>jÎ^�Q�[ND";>`RQ]ó%;*MNQRBE=÷@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6
t*@Rt*@ r ñÊv";*M8QR[cTd^La�7X@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6
t*@Rt*@ � ñÊv";*M8QR[8; � 64^�� �|� 7��}Y_Td^La�7 @o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �

t*@ r J�YZ��="QR="S<;<JL;*MN;<ñ�;*FNY%vGBED�[iYï@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8
t*@ r�@Rt � v"YoJ�;*MN; � DGw}Yf@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8
t*@ r�@ r � v"Y � JLJÛu�FNB:lmY%[N[ @y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 9
t*@ r�@ � � BE=�[iMiFHD"lmMNQR="S<;CJ�;*MN;Xñ�;*FNY%vGBED"[NY @y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �

t*@ � J�Td^L� � Ü_ö 5�6×k�7:[iMiY%9 Ü \>YZFN\�QRYZ� @o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �
t*@:6 � vGY%[HQR[cO�B>MNQR\�;*MNQ]BE= @o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �
t*@ � � vGY%[HQR[ � BE=
MiFHQ]w�DGMNQRBE= @_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ tZs
t*@;8 � vGY%[HQR[ Ü FNSE;>="QRó%;*MNQ]BE= @_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ t>t

< #������G���
q(#Û��	=. 5?>
r�@Rt ^LQR[ND";>` � 64^L��60�"��`RQRlZ;*MNQRBE="[8@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ t �
r�@ r ?0B� � BCTV=�MiYZF{;>lmM8ñÊQ]MNvf^LQ]FNMND";>`}ñ�B>FH`�x"[ @_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ t@6
r�@ � ^ Ü ~460uÈacY%`R;*MiY%x,ñ�B>FNòÛ@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ tA8

> ef�G���B#Û�"	��:34�-14��Í�(g 5?C
� @Rt O/D"`]MNQRx"Q�9CY%="[NQ]BE=�;>`RQ]M|7<Q�=fJ�;*MN;P60=�;>`]7�[HQR[�@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ t%�

� @Rt*@Rt JL;*MN;X60w�[iMiF{;>lmMNQ]BE=,;>="x � BE="lmYZ�"M8?�Q]YZFH;*FHl{v"Q]Y%[ @_@y@o@o@_@o@o@_@y@ r*s
� @ r Ü ~460u85 Ü ="`RQ�=GY�6�=";>`]7�MNQRlLu�FHB�lmY%[N[HQR=GSÛ@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ r>r

� @ r�@Rt � 7
�}Y%[�B>j�60S>S>FNYZSE;*MiYUÉ"D"="lmMNQ]BE=�[y@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ r>r
� @ r�@ r Ü ~460u85"JL;*MN;2k:D�9<9<;*FN7 Ü ��YZF{;*MNQ]BE= @o@o@_@o@o@_@y@o@o@_@o@o@_@y@ r �
� @ r�@ � Ü ~460u85"JL;*MN;2k�Y%`RY%lmMNQ]BE= Ü �}YZFH;*MNQ]BE="[ @o@o@_@o@o@_@y@o@o@_@o@o@_@y@ r=6

� @ � � vGYyO Ü ~460uÈ;>="xfa Ü ~(6�uÊO�B:xGY%`R[ @o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ r �
� @:6 J�Td^L� � Ü_ö 5 � vGYL^�QRFNMND";>`}ñ�;*FNY%vGBED�[iY @o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ rD8

� @:6G@Rt k:l{vGY%9<;<É"B>FH9AD�`R;*MNQ]BE=Ç@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ rE9
� @:6G@ r F_O,~ºO/D"`]MNQRx"Q�9CY%="[NQ]BE=�;>`�GLDGYZFH7�~4;>=GSED";*S>Y ø F_O,JHGL~Îù @o@o@_@y@ � s
� @:6G@ � GLD"YZFN7�JLQR[NMiFHQ]w�DGMNQRBE=�;>=�xf���:Y%lZDGMNQ]BE= @o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � r

I Ò}�(����34�
��/J��Í�4g§�-�(qÊÐð���(��g-�Í�(g§Ú���	��14���K#Û��	*��q�� >LI
6G@Rt ñÊv�7fz�[iY � vGY � 6(^L���h=�\:Q]FNBE="9<Y%=�MM7 @o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �>�

6G@Rt*@Rt ?0Y%;>x/O,BED"=
MiY%x,JLQR[i��`�;%7:[Û@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � 8



6G@ r k���;*MNQ�;>`R`]7P�h="lmB:x"QR=GSCJL;*MN;X;>[�^LQR[ND�;>` � DGY%[ @y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � �
6G@ r�@Rt k��-vGYZFNY%[Z� � D"w�Y%[�;>="x Ü lZlZ`RD"[NQRBE=,@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � �

6G@ � � vGYoz�[iYZF0TW=
MiYZFNjÍ;>lmYAO,;>=�;*S>YZF ø z0TVO¯ùP@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6Es
6G@:6 � vGY_^LQR[ND�;>`RQ]ó%;*MNQ]BE= � BE=
MiFNBE`�z�="Q]M ø ^ � z_ù2@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6�r

N ØmÚf# Ø%����
	��"Ó>������� I ��Ó�3�����Ó�� IOI
� @Rt Ü FHQRY%=�MiYZYZFHQ�=GS,@o@y@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6D6
� @ r � BE=
MNQR=�DGBED"[�TV=�MiYZF{;>lmMNQ]BE=ô@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6P8
� @ � JLQR[NlmFNYZMiYyTW=
MiYZFH;>lmMNQ]BE= @_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6P8

� @ � @Rt ÉÎ`]BE;*MNQR="SX?0;>=�x � � BEDG��`RY%x2O,Y%=�D"[ @_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6?9
� @ � @ r � `�DGMNlHv"Q�=GSC;*�"��`RQ]Y%x2QR= � J @o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6��

� @:6 k�7:[iMiY%9 � ÿ�;>[iY%x/TW=
MiYZFH;>lmMNQ]BE= @y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � t
� @ � 60S>S>FNYZSE;*MiY � ÿ�;>[iY%x¯TW=
MiYZFH;>lmMNQ]BE=�@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � r
� @;8 �K=
\:Q]FNBE="9CY%=
M � ÿ�;>[iY%x�TV=
MiYZFH;>lmMNQ]BE= @o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � 6

Q Ø%���	��bqÎ1(Ó��Í�4g.ÚSRC ��UTWV��ÇÚf���14���Í���X,YR<	����:����
q�R< !�UT Ò}�	*1(Ó>��1(	��
� N�Z
8�@Rt ñÊv�72^ Ü ~460u[7 @_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � 9
8�@ r J�YZ��="Q]MNQRBE="[�@o@o@y@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � �
8�@ � ?�Q]YZFH;*FHl{v"QRlZ;>`�a8YZ�"FNY%[iY%=
MN;*MNQ]BE= Ü j�J�Y%lmBE9C�}BE[iY%x/acYZSEQ]BE="[Ê@y@o@o@_@o@o@_@y@ 8*s

8�@ � @Rt � v"Y Ü lmMiFNYZYï@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8*s
8�@ � @ r � v"Y � J �|� FNYZYÖ@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8:t

8�@:6 60�"��`]7:QR=GS<k���;*MNQR;>`bJ�Y%lmBE9C�}BE[NQRMNQ]BE=�QR=f; � 6(^L� @o@_@o@o@_@y@o@o@_@o@o@_@y@ 8>r
8�@:6G@Rt ö Y%Q]SEv
w�BED"FHvGB�B�xfQR= Ü lmMiFNYZY%[f@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8 �
8�@:6G@ r � v"YoÿhBED�="x";*FN72u�FNB>w-`]Y%9 @o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8 �

8�@ � ÿ�D"QR`Rx�QR=GS � vGY_^ Ü ~460u � lZDGw}Y @_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8D8
8�@ � @Rt � Y%`�`b60lZlmY%[N[�QR= � v"Y_^ Ü ~(6�u � lZDGw}Y @y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8>�

8�@;8 � vGY_^ Ü ~(6�u � MiFNYZY�@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8>�
Z )A���4�4��Ó>���Í�(g§��34�,qÎ�\K�
	��:����)A�-)^]����(�:���� Z_<

9
@Rt � vGY � BE9<9AD�="QRlZ;*MNQ]BE=f~4;%7>YZF8@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 9*r
9
@ r TV9C��`]Y%9CY%=
MNQR=GS � v"Y �cÜ a8ÿ�6ÑTW=
MiYZFNjÍ;>lmY%[þ@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 9 �

9
@ r�@Rt k�YZFH\>YZF � [NQRxGY � BE9<9AD�="QRlZ;*MNQ]BE=f`R;7>YZFÑ@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 9 �
9
@ r�@ r � `�Q]Y%=�M � kGQRxGY � BE9<9�D"="QRlZ;*MNQRBE=f`R;%7>YZF$@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 9	6

9
@ � TV=�MiYZFa`�TV=
MiFH;�k:D"w�[i7:[iMiY%9 � BE9<9�D"="QRlZ;*MNQRBE="[ @y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 9b8
9
@:6 ^ � z×;>="xf^LJ�ñ uKFNB>MiB�lmBE`÷@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 9D9

c )A���(Ó
��14����-�4�2���4qÈ��&41(��1(	��¯�Pg-���4q�� Zdc
��@Rt z0�}lmBE9XQR=GS<acY%[NY%;*FHlHv/68S>Y%="x�;Ê@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 9*�
��@ r � Y%`]Y � TW9X9CYZFH[NQ]BE=,60[i�}Y%lmMN[ @o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �*s
��@ � ^ Ü ~460u�TW[H[NDGY%[ @_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �:t

��@ � @Rt � Q�9CY � F{;%\>Y%` 5K6�x"x"Q�=GSC60="Q�9<;*MNQ]BE= @y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �:t
eC�����Í����g-	��L]Î3�� cO>



� #������G���
qÊ��	�����3�).�
����Ó COf
6A@Rt ñÊv";*M0QR[�;UGLD";*MiYZFH="QRBE=g7�@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �*s

6A@Rt*@Rt � BE=
\>YZFNMNQR="S � vGYhGLD�;*MiYZFH="Q]BE=2MiBX;XacB>MN;*MNQ]BE='O,;*MiFHQ]�,@o@_@o@o@_@y@ �:t
6A@ ri8 � J Ü É$;>="x,?0;>="x � � BEDG��`]Y%xfO,Y%=
D�[o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �:t

e )A�����-14	S)A�bqÎ�Í�(g$Ò}Ó������
	�� CLI
ÿ�@Rt ö B>FH9<;>`RQ]ó%;*MNQRBE=§@y@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �=6
ÿ�@ r k:;>9C�-`]Y_@o@_@o@o@y@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � �

) Ò}��G��P,H���j,N��34�E,H�"	��U)A�-)¶)§�
	�Ó������K�UToØ�p2	��O]�3���ÓE�P��ÓEÓE�:���
	��G��-	�� CXZ
e pf���-�%�%�"	����-� I �
	*)§� COc



k l ê§ë �!� m l  3n ì��Ùê

t*@Rt 6ÊM|7���QRlZ;>`-x";*MN;A\�QR[HD";>`RQ]ó%;*MNQ]BE=U��FNB�lmY%[H[KQR=CTW^Lao@
a0;%�Êx";*MN;yQ�[�MiFH;>="[Nj�B>FH9<Y%x
MiB�w�D"QR`Rx_;8\�QRFNMND";>`>�!B>FH`RxyMNv";*M�Q�[�FNY%="x"YZFNY%x_BE=GY�[NlmY%=GY!;*M�;8MNQR9CYhx"YZ��Y%=�x"QR=GS
BE=�MNv"YoD"[iYZF%��[c`RB�lZ;*MNQ]BE=�@Ì@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �

t*@ r � vGYox�Qpo�YZFHY%=�M���v�;>[iY%[�MNv";*M89X;*ò>YyDG��MNvGY � J�J×��FNB�lmY%[H[Ù@y@o@o@_@o@o@_@y@ 9
t*@ � � vGY_MNv"FNYZYylmBE9C�}BE=GY%=
MN[�B>jÎMNvGYyJ�TW^�� � ÜLö [N7�[iMiY%9 @o@o@_@y@o@o@_@o@o@_@y@ �
� @Rt O/D"`]MNQRx"Q�9CY%="[NQ]BE=�;>`�x�;*MN;09CB:xGY%`R[%@(a Ü ~(6�u¯D"[iY%[�FHY%`R;*MNQ]BE=";>`�MN;*w�`]Y%[4MiB�[iMiB>FHY

MNvGYCx"Qpo}YZFNY%=
MLËLa Ü z�u � ÿ�%õ;*S>S>FNYZSE;*MiY%[Z@ � vGYUO Ü ~460uÊD"[iY%[LlmBE=
MNQ]SEDGBED"[
;*FNFH;7�[%@o@o@_@o@o@y@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ r*s

� @ r � vGYClmBE="lmYZ��Mov"Q]YZFH;*FHl{v�7/;>="x�v"Q]YZFH;*F{lHv
7,[NlHv"Y%9<;2j�B>F_MNv"YUx�QR9CY%="[NQRBE=,~ Ü �
� 6 � T ÜLö @$@o@o@y@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ r:t

� @ � TV`R`RD"[iMiF{;*MNQR=GSXMNv"Y<a Ü ~(~ � z�uÕ;>="x�JLa8TW~4~ � J Ü ñ ö B>��YZF{;*MNQ]BE="[_D"[NQ�=GSPMNv"Y
x";*MN;PlZDGw}YLQ�=fÉ�QRSEDGFNY � @Rt*@$@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ r �

� @:6 � vGY_^LQ]FNMND�;>`bJ�;*MN;Xñ�;*FNY%vGBED"[NY ø ^LJ�ñÔùc;*FHlHv�Q]MiY%lmMNDGFNY>@$@_@y@o@o@_@o@o@_@y@ rE9
� @ � 6Ê`R;*MiMNQRlmY ø �-;*FNMNQR;>`:B>FHxGYZFmùÎ;>="xC;_MiFNYZY ø MiB>MN;>`�B>FHx"YZF�ù�lmBE="lmYZ�"MKv�Q]YZFH;*FHl{v�7�j�B>F

MNvGYyx�QR9CY%="[NQRBE=rqts/u-vm@÷@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ r>�
6G@Rt 6 � 6(^L�×D"[iYZFU�8Q]MNv"Q�=�MNvGY�MNvGFNYZY�w�;>lNò � �"FNB�úiY%lmMiY%xô��;>`R`R[Z@ � t*� � r�5 � vGY

vGY%;>x/;>="xfv";>="x � v"Y%`Rx2MiFH;>lNò>YZFLx";*MN;<[NMiFNY%;>9�FNY%[N��Y%lmMNQR\>Y%`]7 ø a8Y%;>` � MNQR9CY�ù{@c@y@ �>�
6G@ r 6�MiY%;>9 B>j0QR9<9<YZFH[iY%x¶D"[iYZFH[Ux"QR[HlZD"[N[NQR="S�MNvGYôüixGBE`R`R;*F{[�[NBE`Rx"ý'x";*MN;�lZDGw}Y>@

ø ;�ù�z�[NQR=GS¯lZDGw}Y%[Z@ ø w�ùy6 D"[NYZF��}BEQR=
MNQR=GS/MNvGYfx"Q]FNY%lmMNQRBE=.B>j0û�Q]SEv
MA�8QRMNv"QR=
� J � `RQ]M8[N��vGYZFNY%[Z@þ@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � 9

6G@ � k:;>9CYhx";*MN;c;*MiMiFHQ]w-DGMiY%[bj�FNBE9ÊMNvGYK[N;>9<Y�\�QRYZ�c�}BEQR=�M}D"[NQ�=GS�lZDGw}Y%[b;>="xo[i��v"YZFNY%[Z5
ø ;�ù468S>S>FHYZSE;*MiY%[�;>[4lZD"w�Y%[ ø w�ù � vGYh;*FHFNB�8[4�}BEQR=
M4[iBE9CYhB>j"MNvGY!x";*MN;8B>wGúVY%lmMN[
MNv";*M8;*FHYoB�lZlZ`�D"xGY%xfQR= ø ;�ù{@U@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6Es

6G@:6 z�[iYZFhTV=
MiYZFNj�;>lmYLO,;>=�;*S>YZF%@ � vGY � FH;>lHò>YZFhTV=�MiYZFHj�;>lmY ø � TNù�FNY%lmY%Q]\>Y%[hMNvGYcFNY%;>` �
MNQR9CY�MiFH;>lHò>YZF8QR=G��D"MK[iMiFNY%;>9õ;>="x2lHv�;>="=GY%`R[!Q]Mh;>lZlmB>F{x"QR=GS�MiBUM|7���Y>@ � vGY�[NYZM
B>j�QR=
MiYZFH;>lmMNQ]BE=f��;*F{;>9CYZMiYZFH[8Q�[�MNvGY%=�j�Y%x2MiBXMNvGY_^ � zy@�@o@_@y@o@o@_@o@o@_@y@ 6"t

6G@ � � vGY�^ � zÑ68FHl{v"Q]MiY%lmMNDGFHY>@!k�TK;>="x � Th;*FNY0MNv"Yok Ü 6�uô;>="x �cÜ a0ÿ!6ÑlZ`RQ]Y%=
M
TV=�MiYZFNjÍ;>lmY%[�FHY%[i�}Y%lmMNQ]\>Y%`]7>@ Ü DGMi��D"M�QR[�l{v";>="=GY%`RY%xUMiBo~�YZj�MZ��ÉGFNBE=
MZ�
;>="xCa0Q]SEv
M
�"FNB�úiY%lmMNQ]BE=/[iMiYZFNYZBX[NQRSE=";>`R[Z@�@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6�r

6G@;8 ø 6_ùC6�=$Ym�:B�lmY%=
MiFHQRl,j�FH;>9<Y�B>jLFNYZj�YZFHY%="lmY,D"[NQ�=GS�[i��vGYZFHY%[Z@ � v"Y�D"[iYZFXv";>[
MiFH;\>Y%`]Y%xÛüVBEDGMN[NQRx"Y%ý/MNv"Y�x";*MN;¯[i�-;>lmY>@ ø ÿcù�6�=.YZS>B:lmY%=
MiFHQRl2j�FH;>9CY�B>jcFNYZj �
YZFNY%="lmY'D"[NQR="S�lZDGw}Y%[Z@ � vGY�D"[iYZF�QR[C�}BEQR=
MNQR=GS�QR=ôMNv"Y,x"Q]FNY%lmMNQRBE=ôB>j_û�Q]SEv
M
ø � v";*��MiYZF � ùÈ@o@y@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6 �



� @Rt Ü FHQRY%=�MiYZYZFHQ�=GSAMNv"YLD�[iYZF�QR=XMNv"Y � 6(^L� ø zÌB>j46ÌvGBE`]B:xGY%lHòGù{@ � vGY0FHYZj�YZFNY%=�lmY
S>FHQRxCQ�[�;olmBE="[iMN;>=
M�FNY%9<Q�="xGYZFÎMiBoMNvGY��8v"YZFNY%;*w}BEDGMN[ÎB>j}MNvGY�MNvGFNYZYclmB�B>FHx"QR=�;*MiY%[Z@w6 �

� @ r 6ÖD"[iYZFoû"7:QR=GS2;>`]BE=GSfMNv"YWx lmB�B>FHx"QR=�;*MiY>@ � vGYUû�Q]SEv
Mo[i�}YZY%x�QR[_QR="lmFNY%;>[NY%x
[NQR9<��`]72w
7/[iMiFNYZMNlHv�QR=GS�MNvGYC;*FH9 ;%��;%7'j�FNBE9ÙMNvGYUw}B�x"72Q�=,MNvGYCxGY%[HQ]FNY%x,x�Q �
FNY%lmMNQ]BE=�@ @_@o@o@y@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6?9

� @ � � vGY�v";>="x � lmBED"��`]Y%x�9CY%=�D"[A�8Q]MNv�lZ`�DGMNlHv"Q�=GS,;>="xy8 � J Ü ÉÌ;>`R`RB�ÖMNvGYPD"[NYZF
MiBX�-`R;>lmY_MNvGYo9CY%=�D�;*M0;>=
72;*FNw�Q]MiFH;*FH7X�}BEQR=
McQR=2MNvGY_TW^�ay@�@y@o@o@_@o@o@_@y@ 6��

� @:6 ËL`]B>w-;>`b\�QRYZ�ÕB>j4MNv"YylZDGw}Y_[i��;>lmY>@ï@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 6��
� @ � � vGY�vGB>FHQ]óZBE=
MN;>`�x"QR[iMN;>="lmY0w}YZM|�!YZY%=XMNvGYLD"[iYZF��[KvGY%;>x�;>="x�v";>="xXQ�[KD"[iY%xXj�B>F

lZ`RDGMNl{v"QR=GS<;>=�x�=";%\:Q]SE;*MNQ]BE=,lmBE=�MiFNBE`ä@.@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � s
� @;8 O/Q]S>FH;*MNQR=GS<lZ`�DGMNlHv"Q�=GSUj�FNBE9Ùr*JÑMiB � JA@-?0;>="x � lmBEDG��`]Y%xf9CY%=�D"[ ø FHQRSEv�M{ù�;*FHY

;>`]��;%7:[8�}BE[NQRMNQ]BE=GY%x2MN;>=GS>Y%=
M8MiBPMNvGYy[i��v"YZFNYolmY%=�MiYZFHY%x/;*McMNv"YylZDGFNFNY%=
M8D"[NYZF
`]B:lZ;*MNQ]BE={zC@ � B8�}BE[NQ]MNQ]BE=�MNvGYh9CY%=
DoMN;>=GS>Y%=�M4MiB8[i��v"YZFNY��8Q]MNv_`R;*FHS>YZF(FH;>x"Q�D"[Z�
lZ`RDGMNl{v"QR=GS<lZ;>=,w}YLD�[iY%xb@ô@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ � s

� @|9 60S>S>FNYZSE;*MiY � ÿ�;>[iY%x.QR=
MiYZFH;>lmMNQ]BE=�@cu�FNB�\�QRx�QR=GSCMiYm�:M8BE='xGY%9<;>="x/QR=fTW^�a×QR[0;
w}YZMiMiYZFC[iBE`RDGMNQ]BE=.MNv";>=§MiYm��MNDGFHY29X;*�"��QR=GSfMiYm�:MUj�B>FU;>`R`hB>w:úiY%lmM�QR=.MNvGY�^�a
Y%=
\�Q]FHBE="9CY%=
MA@o@y@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �>�

� @ � � vGY � J �}BEQR=
MiYZF<QR[ClmBE=
\>YZFNMiY%xÈQR=ºû�Q]SEv
M<9CB:xGY2MiB.;�lmFNBE[N[ � v";>Q]FC�}BEQR=
MiYZF
ø k�ò:Q]MiMiYZFXB>FU'E;>lNò"ù{@ � v"QR[U�8Q�`R`�;>`]�!;7�[PQR=Gj�B>FH9ïMNvGY�D"[NYZF<MiB.MNvGY�lZD"FNFNY%=
M
w�QR=�x"QR=GSE[!w}YZM|�!YZY%=�MNvGYox�;*MN;<x"QR9CY%=�[NQ]BE="[�;>="xfMNv"YolmB
B>FHx�QR=";*MiY%[U@_@o@o@_@y@ � 6

� @ � 6×lmY%`R`RD"`�;*Fc9<;*��B>j�M|�!BPx"QR9<Y%="[NQ]BE="[%@ÎÉ"FNBE9�MNvGYolZD"FNFNY%=
M8D"[iYZFc`]B:lZ;*MNQ]BE=�Q�=
FNYZSEQ]BE=¯6 ø xGYZ��="QR="SXMNvGYUlZDGFNFNY%=
M � 6(^L�Ô\:Q]YZ��ù{�}=";%\:Q]SE;*MNQ]BE=�9<Y%;>="[L9AD"[NM
w}Y_�"FNB�\�QRx"Y%x2MiB<S>YZM0;*MXüiQ�=�MiYZFNY%[NMNQR=GSEý<x";*MN;XQR=2MNvGY_\:QRlZQR="Q]Md7-F�@$@_@o@o@_@y@ � 8

8�@Rt Ü lmMiFNYZY%[C;*FHY2D�[iY%x.MiB¯FNY%lZD"FH[NQ]\>Y%`]7��-;*FNMNQ]MNQ]BE=§\>BE`RD"9CY%[%@ ø 6_ù � vGY�\�Q]FHMND";>`
[i��;>lmY!QR[��-;*FNMNQ]MNQ]BE=GY%xow
7_;>=AB�lmMiFNYZY>�*MNvGYhB�lmMN;>=
MN[ ø =GB:xGY%[{ù}[Nv"B�8=AxGYZ��=GY�MNv"Y
=GY%Q]SEv
w}BEDGFHvGB�B:xXB>j4MNvGYolZDGFNFNY%=
M�B�lmMN;>=
M ø k�Y%lmMNQRBE=}8�@:6G@Rtù{@ ø ÿcù!TV`R`RD"[NMiFH;*MNQR=GS
MNvGYCFNY%lZD"FH[NQ]\>Y���;*FNMNQ]MNQRBE="QR=GS�B>jKMNvGYUB:lmMiFNYZY<�8v"YZFNYAY%;>l{v�B:lmMN;>=�MoQ�[0jÍDGFNMNv"YZF
[NDGwbx"QR\�QRx"Y%xPQR=
MiBX�UB:lmMN;>=�MN[%@'@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8:t

8�@ r � vGYfr*JÙFNY%`R;*MNQ]\>Y�B>jcMNvGY�B�lmMiFHYZY ø Ï�D";>xGMiFHYZY�ù ø 6_ùA60[�MNvGY2D"[iYZFU9CB\>Y%[CQ�=
MNvGY � 64^��8�-MNvGY%QRF0`]B:lZ;*MNQ]BE=¯QR[8x"7�=";>9XQRlZ;>`R`]7f9<;*�"�}Y%x,MiBPMiFNYZYU=GB:xGY%[Z@ ø ÿ�ù
Ü ="`R7P`]Y%;\>Y%[0;*FNYAD"[iY%x2MiBX[i�}Y%lZQ]j�7P;X`]B�lZ;*MNQRBE=b@2@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8>r

8�@ � TV`R`RD"[iMiF{;*MNQR=GS�MNvGYKl{v";*FH;>lmMiYZFHQR[NMNQRlZ[(B>j:B:lmMiFNYZYh="B�xGY%[(�8Q]MNvLY%`R;>[NMNQRl�w}BED"="x";*F{Q]Y%[Z@
k:D"l{vow}BED"="x�;*FHQ]Y%[b;*FNY!=GYZY%xGY%xoMiB0FNY%x"D"lmYKMNvGYbúNQ]MiMiYZF(�0vGY%=o=GB:xGY�w}BED"="x�;*FHQ]Y%[
;*FNYylmFHBE[N[iY%x,Q�=2MNvGY_Td^Lao@�@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8 �

8�@:6 � vGY�^LJ�ñ �"FHB\:QRxGY%[hMNvGY0^ � zÔ�8Q]MNv�;A[HlHvGY%9<;AMNv";*M�QR[!=GYZY%xGY%xPj�B>F�w�D�QR`Rx �
QR=GS�MNv"Y�;>lmMND";>`�lmBE="lmYZ��M(v"Q]YZFH;*F{lHv
70j�B>F�Y%;>lHv�x";*MN;cx�QR9CY%="[NQRBE=b@ � v"QR[b[Nl{vGY%9<;
QR[�j�B>F8;<[HQR9C��`]YL~ Üy� 6 � T ÜLö x�QR9CY%="[NQRBE=b@A@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8E9

8�@ � z�[NQR=GS�MNvGY/[NlHvGY%9X;�j�FHBE9 MNvGY�^LJ�ñð�h;>=$;>lmMND";>`0lmBE="lmYZ�"MXv�Q]YZFH;*FHl{v�7¶j�B>F
Y%;>lHv2x"Q�9CY%="[NQ]BE=CQ�[KlmFNY%;*MiY%xb@ � v"QR[�lmBE="lmYZ��M!v"QRYZFH;*FHlHv
7ClmB>FNFNY%[i�}BE="x�[�MiByMNv"Y
[Nl{vGY%9<;<B>jÎÉÎQ]SEDGFNY~8�@:6G@�@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8>�

8�@;8 u�YZFNj�B>FH9<QR=GS Ü ~(6�u�;*S>S>FHYZSE;*MNQ]BE='B>��YZF{;*MNQ]BE="[8D�[NQR=GSUMNvGYA^ Ü ~(6�u � lZDGw}YyQ�[
;>[![NQR9C��`RY�;>[h[i�}Y%lZQ]j�7�QR="S�MNv"YcM|�!By�}BEQR=
MN[�MNv";*M!lmBE=�MN;>QR=XMNvGY8xGY%[HQ]FNY%x Ü ~460u
FNYZSEQ]BE=�@o@o@_@o@o@y@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ 8>�



8�@|9 � vGYC^ Ü ~(6�u � � DGw}YClmBE=
MN;>QR="QR=GSf;f9<;*MiYZF{QR;>`RQ]óZY%x Ü ~460uÕFNYZSEQ]BE=¯j�B>FoY%;>lHv
S>FNBEDG� � w
7>@ � vGYh^ Ü ~(6�u � MiFHYZY>��[�DG�"�}YZF(�}B>FNMNQRBE=yQR[�; � J � MiFNYZY�MNv";*M�Q�="xGYm�:Y%[
MNvGYoFHYZSEQ]BE="[Z@��h;>lHv,`RY%;*j4�}BEQR=
MN[�MiBX;>=fB:lmMiFNYZYoMNv�;*Mc��;*FNMNQ]MNQRBE="[�MNvGYoFNYZSEQRBE=b@ 9�s

6A@Rt �K;>l{v$��;>="Y%`�9AD"[NMCw�Yf[i�}Y%lZQ]��Y%xºw
7º;�`]B�!YZF � `]YZj�M<lmB>FH=GYZFX��BEQ�=�MC;>="xôMd�hB
B>FNMNvGB>S>BE=�;>`h\>Y%lmMiB>F{[AMNv�;*M�;*FNY�lmBE9C��DGMiY%x§j�FNBE9 MNvGY2Ï�D";*MiYZFH="Q]BE=§;>="x�MNv"Y
D"="QRM!\>Y%lmMiB>F{[Z@(@o@y@_@o@o@_@o@o@y@_@o@o@_@o@o@_@y@o@o@_@o@o@_@y@o@o@_@o@o@_@y@ �>r



k l ê§ë �!� � í é ���Ùê

8�@Rt � vGYolmBE9<��`]YZMiYh��=GY%Q]SEv
w}BEDGFHvGB�B:xPB>jÎ;>=�B:lmMiFNYZYy="B�xGY×@o@_@y@o@o@_@o@o@_@y@ 8 �
8�@ r � vGYo="Y%Q]SEv�w}BEDGF{vGB
B:x2[NDGw�[NYZM�B>j4\:QR[NQ]w-`]Y0B:lmMN;>=
MN[0QR=f; ��� ��;>`R` � 6(^L�c@�@_@y@ 8=6



� �������$��� �

� � ëÈì���� n î×ë l �3�

TV9<9CYZFH[NQR\>Y�^�QRFNMND";>`ca8Y%;>`RQ]M|7 ø ØmÚf#fù<v";>[XMNvGY,�}B>MiY%=
MNQR;>`cB>jLw}Y%lmBE9<QR="S.;��}B�!YZFNjÍD"`�MiB�BE`
j�B>FyMNvGY<\:QR[ND�;>`RQ]ó%;*MNQ]BE=¯B>j�[NlZQ]Y%=
MNQ]��lXx";*MN;,[iYZMN[A;>="x.9<B�xGY%`�[Z@<^LQ]FNMND";>`�FHY%;>`RQ]M|7¯MiY%l{v"=GBE`]B>S>7
v";>[�BE="`R7<FNY%lmY%=
MN`]7�[NMN;*FNMiY%x2MiB<;>x"xGFNY%[H[![NBE9CY_B>j(MNvGY_FHY%Ï
D"QRFNY%9CY%=
MN[hMNv�;*Mc9<;*ò>YoQ]M!��BE[H[NQ]w�`]Y
MiB,xGB$üVFHY%;>`��!B>FNò�ý^� �>�=� @ Ü =�;�x�Qpo�YZFHY%=�MLj�FNBE=�MZ��x";*MN;�9<Q�="QR=GS29CYZMNvGB:x"[o;>="x�;>[H[iB�lZQ�;*MiY%x
MiY%lHv�=GBE`]B>SEQ]Y%[�v";%\>Y�[NvGB��8=�MiFNY%9<Y%="xGBED"[�S>FHB�cMNv'QR=fMNvGYA`R;>[iM8xGY%lZ;>x"Y>@ � BE9<9CYZFHlZQR;>`(;*�"��`RQ �
lZ;*MNQ]BE="[h;*FNY0lmBE=�[iMN;>=�MN`R7U;>=�=GBED"="lZQR="So=GYZ�$�"FNB:x"D"lmMN[�MNv";*MKMN;*FNS>YZM![i�}Y%lZQ]��l�MN;>[iò:[K;>=�x<M|7��}Y%[
B>j�x";*MN;:@KTV=fMNv"Q�[�MNvGY%[NQR[%�GMNvGYoY%[N[iY%=�lmYoB>j�;CMN;>[iò � [i�}Y%lZQ]��loQR9X9CYZFH[NQ]\>YL\:Q]FNMND";>`}Y%=
\:Q]FNBE="9CY%=
M
;>="x2MNvGYo;*����`RQRlZ;*MNQ]BE=�B>j�[ND"lHv2MiY%l{v"=GBE`]B>S>72j�B>F�MNvGY_��DGFH��BE[NY0B>jÎx";*MN;C9<QR=�QR=GSAQ�[��"FNY%[iY%=
MiY%xb@
� vGY�lHv�;>`R`]Y%=GS>Y%[ÎB>j�9<B\:QR=GS_QR=AMNv"QR[Î=GYZ�ôx"Q]FNY%lmMNQRBE=A;*FNY�x"Q�[NlZD"[N[iY%x�;>`]BE=GS��8Q]MNv�MNvGY�[iBE`�DGMNQ]BE="[
�"FNB>�}BE[iY%x�@

� v"YcFNY%lmY%=
MhFH;*�-QRx<xGYZ\>Y%`]B>�-9CY%=�MhB>j�x";*MN;�9<QR="QR="SLQ�[K;oFHY%[i�}BE="[iYcMiB�MNvGY8jÍ;>lmMKMNv�;*MhMiY%l{v �
=GBE`]B>S>7�Y%=";*w�`RY%[�x";*MN;olmBE`R`RY%lmMNQ]BE=b�
lZ`�;>[N[NQ]��lZ;*MNQRBE=C;>="x<[iMiB>FH;*S>Y�;*MK;LFH;*MiY0j�;*F�Ym�GlmYZY%x"QR="S_MNv";*M
�8Q]MNv,�8v"QRl{v��!Y�lZ;>=';>=";>`]7�óZYUQ]MZ@ � BPw}YZMiMiYZFL[NDG�"�}B>FNM�MNvGY�B>�}YZFH;*MNQ]BE="[0D"[ND";>`�`]7�;>[H[iB�lZQ�;*MiY%x
�8Q]MNv¶x";*MN;¯;>=";>`]7:[NQR[�;>="xº9<QR=�QR=GSG��FNY%[iY%;*FHl{vGYZFH[Cv";\>Y2x"YZ\>Y%`]B>�}Y%x§MNv"Y2lmBE=�lmYZ�"MUB>j8;¯x";*MN;
��;*FNY%vGBED"[iY2MiB�9CB:xGY%`h\>BE`RD"9<QR="BED"[Ax�;*MN;'Q�=§;'��;%7¶MNv";*MU�"FNBE9CB>MiY%[UMNvGY2MiFH;>=�[ij�B>F{9<;*MNQ]BE=
B>j�QR=Gj�B>FH9<;*MNQ]BE=�Q�=�MiBfò:=GB�0`]Y%xGS>Y>@�k:Q�="lmYC\�Q�[NQ]BE=�QR[Lw�7¯j�;*FoMNv"YXv
D�9<;>=b��[o9CBE[NMyxGBE9<QR=�;>=�M
[iY%="[NY>�}9X;>=�7�FHY%[iY%;*FHlHv"YZFH[_v";%\>YUMN;*FNS>YZMiY%x¯\:QR[ND�;>`RQ]ó%;*MNQ]BE=/;>[0MNv"YU9<Y%;>="[�w
7f�8v�QRlHv'x";*MN;2QR[
�"FNY%[NY%=�MiY%xºj�B>FC;>=";>`]7:[NQR[Z@ Ü D"F���FNB>�}BE[iY%xº[i7�[NMiY%9 efØmÚ1+�,YR<+ ø JL;*MN;>9<QR="QR="S¯Q�=§;>=ºTV9 �
9CYZFH[NY%x�^LQ]FNMND";>`h�K=
\�Q]FHBE="9CY%=
M Ü \>YZF�; ö YZM|�!B>FNòGùoMN;*ò>Y%[Ux";*MN;/�!;*FNY%v"BED"[iYX\:QR[ND�;>`RQ]ó%;*MNQ]BE=
;'[iMiYZ�§jÍDGFNMNv"YZFyw�7�`]YZ\>YZFH;*SEQR=GS/MNvGYPv�D"9<;>=¶=";*MNDGF{;>`K[iò:QR`R`R[_Q�=�\:Q]FNMND";>`KFNY%;>`RQ]Md7 ø ^�aLù{@�z�[ �
QR=GS�MNvGYo[iY%=�[iB>FHQR9CB>MiB>Fc[Nò�QR`�`R[�SE;>QR="Y%xfQR=2lHv"QR`�x"vGB�B�xb�
BE=GYo9<;>=GY%D"\>YZFH[�MNvGFNBEDGSEv�MNvGYo=�;*MNDGFH;>`
�!B>FH`Rx�;>="x�;>lZÏ�D"Q]FNY%[y[i��;*MNQR;>`Îò:=GB�0`]Y%xGS>Y<;>`R9CBE[NMoD"="lmBE="[NlZQRBED"[N`]7>@ � B�[HDG�"�}B>FNM_[ND"l{v�=";*M �

t



DGFH;>`�[Nò�QR`�`R[Z�b�!YXv";%\>Y�lmBE="[iMiFHD�lmMiY%x.;>=�TW^La Y%=
\�Q]FHBE="9CY%=
M_MNv";*MAD"[NY%[o9CB>MNQ]BE= � MiF{;>lNò>YZFH[AMiB
;>lZÏ�D"Q]FNYy9<B\>Y%9CY%=
M�x�;*MN;:��;>="x,MNvGY%=,[HQR9AD�`R;*MiY_MNvGYyò:QR=GY%[NMNvGYZMNQRl_j�YZY%xGw�;>lHòfMNvGFNBEDGSEv/QR9<;*S>Y
MiFH;>="[Nj�B>FH9X;*MNQ]BE=b@ � v"QR[8�"FNB\:QRxGY%[0MNvGYUD"[iYZF��8Q]MNv';PlmB>FHFNY%`R;*MNQ]BE='w}YZM|�!YZY%=¯B>FHQ]Y%=
MN;*MNQ]BE=¯;>="x
9CB�\>Y%9CY%=�MZ��MiB/[NDG�"�}B>FNM_;,=�;%\:Q]SE;*MNQ]BE=.Q�=�MiYZFNjÍ;>lmY<MNv";*M�QR[_MiFH;>=�[i��;*FNY%=
My;>="x�v�Q]SEv"`]7'lZ;*��; �
w�`]YAQR=fYm�G;>9<QR="QR="S<[i��;*MNQR;>`�x�;*MN;<��;*MiMiYZFH=�[{� ���}� � �-�D8 � @�J�Td^L� � Ü_ö lmBE9yw�Q�=GY%[8;>xG\*;>="lmY%[�QR=
\:Q]FNMND";>`KFNY%;>`RQ]Md7 ø ^La�ù{��lmBE9C�-DGMiYZFAS>F{;*��v"QRlZ[Z�Îx";*MN;'9<QR="Q�=GSG�(;>="x¶x"QR[iMiF{Q]w�DGMiY%x�x";*MN;/��;*FNY �
vGBED"[HQR=GSCQR=
MiB<BE=GYoû"Ym�GQ]w�`RYL[N7�[iMiY%9 MNv";*M8lZ;>=,w�YoD�[iY%xfj�B>Fc\�Q�[ND";>`bx";*MN;<9XQR="QR=GSU�8QRMNvf`RQ]MiMN`]Y
B>F8=GBXMiFH;>QR="QR="SG@

6�[��"FNY%[iY%=
MiY%x2QR=B� �=� �GJ�Td^L� � ÜLö lmBE="[iMiFHD�lmMN[�;��	s�@qt�L�b���E�Dqj���K�b��va�d�b���Yvyj�FHBE9Ö;C[NYZM!B>j
x"QR[NMiFHQ]w�DGMiY%x¯JL;*MN;'ÿ!;>[NY�O/;>=";*S>Y%9CY%=
MCk�7:[iMiY%9<[ ø J�ÿ�O¯k"ù{@�TW=Gj�B>FH9<;*MNQRBE=�=GYZY%xGY%x�x�DGFHQR=GS
;2\:QR[ND";>`RQRó%;*MNQ]BE=/[NY%[N[NQ]BE=�QR[_lmBE9X9AD"=�QRlZ;*MiY%x¯w}YZM|�!YZY%=�MNvGYU\:QR[ND";>`RQRó%;*MNQ]BE=¯9CB�x�D"`]YU;>="x¯MNvGY
\:Q]FNMND";>`
x";*MN;��!;*FNY%v"BED"[iY�;>[�Ym��MiY%="x"Y%x�9X;*FNò�D"��`R;>="SED";*S>Y ø F_O/~�ù4xGB:lZD"9CY%=
MN[�D�[NQR=GS � BE9 �
9CBE= Ü w:úVY%lmMhacY%Ï�DGY%[iM�ÿ!FNB>ò>YZFh60FHl{v"Q]MiY%lmMNDGFNY ø �cÜ a8ÿ�6_ùÎ;>="xPkGQR9C��`]Y Ü w:úiY%lmM�6�lZlmY%[N[huKFNB �
MiB:lmBE` ø k Ü 6�u!ùcMiY%lHv"="BE`]B>SEQ]Y%[ ø � v";*�"MiYZFH9>ù{@ � vGYAx�;*MN;P��;*FNY%vGBED�[iYAD"[NY%[0;PSE`]B>w�;>`�[NlHv"Y%9<;
MNv";*M�xGY%[NlmFHQRw�Y%[KMNvGYL`]B�lZ;*MNQRBE=XB>j�MNv"Y�QR="j�B>FH9X;*MNQ]BE=<=GYZY%xGY%x�j�B>Fhw-D"QR`Rx"Q�=GS_;>= ö � x"QR9CY%=�[NQ]BE=";>`
x";*MN;ôlZDGw}Y¯B>F�;>=
7�B>j�Q]MN[f[NDGw�[NY%Ï
DGY%=
MN`]7�x"YZFHQ]\>Y%xÔ[NDGw-[iYZMN[Z@ Ü ="lmY¯MNvGY�QR9<9CYZF{[iY%xÊD"[iYZF
[i�}Y%lZQ]�"Y%[hMNvGYL��;*FNMNQ�lZD"`R;*F�x";*MN;Ux"QR9CY%="[HQ]BE="[�MiBUw}Y�\�Q]YZ�!Y%xb��MNvGYL�!;*FHY%vGBED"[iY_Ï�DGYZFHQ]Y%[hMNvGY_QR= �
x"Q]\:QRx"D�;>`E[iBEDGFHlmY%[%�E;>[N[iY%9Aw�`]Y%[�MNvGY!FNY%[ND"`]MN;>=
MÎlZDGw}BEQRxA;>[Î;>=�F_O,~fx"B�lZD"9<Y%=�MZ�E;>="x�j�B>FN��;*FHx"[
Q]M�j�B>Fc\:QR[ND";>`RQRó%;*MNQ]BE=b@�TW=fMNv�QR[�MNvGY%[NQR[��!Yy;>`R[NBC�"FNY%[iY%=
Mc;C=GYZ�Ì[iMiF{D"lmMNDGFNY>� Ú�R< ��UT ø ^�Q�[ND";>`
Ü ~460u�ùcQR= � v";*��MiYZF 8��b�8v�QRlHv/QR[0;2v
7
w�FHQRx,[N��;*MNQR;>`�x";*MN;2[iMiFHD"lmMNDGFHYAxGY%[NQRSE=GY%x,MiBf;>x"x"FNY%[N[
MNvGYfxGY%9<;>=�x"[yj�B>F�¡£¢=�g
¤M�¥��¦§¢(¡£¢P¨©�X¢?¡E�ª¨¬«Ê;>="x�s/Oqªv@�¥�E®£qts�Dv��	s��a�_�D��u�s/Ls�¯§�M°_vY�±�Eqtst�bL�=²
MNvGFNBED"SEvfMNvGY_FNY%lZDGF{[NQ]\>Yo[i��;*MNQ�;>`bxGY%lmBE9C�}BE[NQ]MNQ]BE=2B>jÎMNvGYA9<;*MiYZFHQR;>`RQRóZY%xôü Ü ~(6�u$FNYZSEQRBE="[�³�@�ý

´¶µM´ ·¹¸�ºX»�¼¾½}¿§À{ÁW½�Â�ÃÄ¼&ÅX¸ÆÂ�ÇÈ¸MÇ3·É¸�Ã�ÅÄ»�¼¾½SÊÌËÍ¼¾½M¸±ÅdÎ

� vGY0MiYZFH9Ï�E�Dqj�-�£s�M�L�b�ÐsÒÑ£�DqtsÓ�b,FNYZj�YZFH[hMiB�;A�"FNB:lmY%[N[�QR=X�8v"QRl{vXx";*MN;UQR[hMiFH;>="[ij�B>FH9CY%xP[iB�MNv";*M
lmYZFNMN;>QR=C;*MiMiF{Q]w�DGMiY%[Î;*FNY���Q�lmMiB>FHQR;>`R`]7_xGYZ�-QRlmMiY%xCQR=�;�9X;>="=GYZF�MNv";*MÎ�"FNBE9<B>MiY%[�D"="xGYZFH[NMN;>="x"QR=GSG@
� vGY_lmBE="lmYZ��McQR[�w
7�=GBC9CY%;>="[c="YZ�Ê;>=�xf;>lmMND";>`R`]7�x";*MiY%[�w�;>lHòPMiBCMNvGY_Y%;*F{`]7/t%� � s>[�ÔE�G�8vGY%=
BE=GYAB>j�MNvGYy\>YZFH7f�"FH[iMc��FH;>lmMNQRlZ;>`�x";*MN;X\:QR[ND�;>`RQ]ó%;*MNQ]BE=fMiB�BE`R[�lZ;>9CYU;*w�BED"MZ@c?8B��hYZ\>YZFo;*M�MNvGY
ÕªÖØ×?ÙÛÚÄÜPÖÛÝb×PÞßÝ=à�ÙáÝbâÆã:ä£åjÞßæKÚ_çjèYæ±à±éÓéÓÞßÝ=ê�Þ;éØâ¾éÓà�å©èMëOèaìDà�çªâÆåjÞßèaÝ	éØåjíbâÆåÛâMãßãßè¥îïÞßÝAåjà�çªâMæðåjÞßñ@à�âMæ±æðà±éÓéØåjè¶ò	Þ:ëÐóëpà�çjà±ÝYåÛò	âÆåªâ[ò£Þßôõà±Ý=éÓÞßèaÝ	é±ö÷±ÖØ×?ÙÛÚ$øáàðêaÞßèaÝ	éÛò£àðùbÝ	à¥ò¶ÞßÝHú�í=âMì£åjàðçáû£öü±ýOä¾ñ£ÞßéÓþ=âMãßÞßÿ¥âÆåjÞßèaÝ�í=àðçjà�åjí=àáâMþ	åjí	èMçXçjà�ëpàðçjéXåjèÍåjí=àáþ=éÓàÛèÆëdà±ãßà±æ�åÓçjèaÝ=Þßæ±é±ö��áÞ;éÓþ=âMãßÞßÿ¥âÆåjÞßèMÝ èaÝ¶Þ:åjéXè¥î¬Ý ò=â�åjà±éô&þ	æ�í¾ëpþ£çÓåjí=àðç��=âMæ��õåjíbâMÝ��	��
�£ö

r



DataDataFilterFilterDataData MapMap GraphicsGraphics RenderRender SceneScene

VR Navigation

OLAP Operations

ÉÎQ]SEDGFNY�t*@Rt*5�6ÊM|7���QRlZ;>`�x";*MN;A\�QR[HD";>`RQ]ó%;*MNQ]BE=<�"FNB:lmY%[N[KQR=XTd^Lao@�a8;�Êx�;*MN;AQR[KMiFH;>="[ij�B>FH9CY%xXMiB
w�D"Q�`Rx�;�\�QRFNMND";>`��!B>FH`Rx/MNv";*M_QR[0FNY%="xGYZFHY%x,BE=GYC[NlmY%="Y�;*M_;�MNQR9CY�xGYZ�}Y%="x"QR=GSXBE=/MNv"YUD�[iYZF%��[
`]B:lZ;*MNQ]BE=b@

MNQR9CY<QRM_�!;>[o="B>MylZ;>`R`]Y%x�;�x�;*MN;2\�QR[HD";>`RQ]ó%;*MNQ]BE=¯MiB�BE` �(QRM_�!;>[olZ;>`�`]Y%x�MNvGY}�=�Y®Ys/��Ò�=�Y®Æ�M°_v�;>="x
�"FNB�\�Q�xGY%xCFNY%;>` � MNQ�9CY0x";*MN;y��`]B>MiMNQR="Sy[iBE`RDGMNQRBE=b@�6�[hMNvGY8MiY%l{v"=GBE`]B>S>7X9X;*MNDGFNY%x<Y%="BEDGSEvb�:9CB>FNY
;>="x�9CB>FNYL[iB>��v"Q�[iMNQRlZ;*MiY%x<\:QR[ND�;>`"MiB�BE`R[KY%[NMN;*w�`RQR[Nv"Y%xX;�="QRlHv"Y0;>="xPw}Y%lZ;>9CY�;>=�QR=
MiYZS>FH;>`-��;*FNM
QR=2YZ\>YZFN7fQR9X;*SEQR=";*w�`]YL�"Y%`�xb@

� v"YA9<;>QR=,��v";>[iY%[�QR=�;PS>Y%=GYZFH;>`�x";*MN;P\�Q�[ND";>`RQ]ó%;*MNQRBE=f�"FNB:lmY%[N[�lZ;>=,w}Yy��FNY%[iY%=
MiY%x/;>[�QR=
ÉÎQ]SEDGFNY_t*@Rt��:J�Td^L� � ÜLö QR[Î9<;>x"YcDG�CB>j�9<B�x"D�`]Y%[�MNv";*M�FNBEDGSEv"`R7AlmB>FNFNY%[N��BE=�xAMiByY%;>lHv<�-v";>[iY>@
� vGYLB>FHQRSEQR=";>`}x";*MN;<QR[!�"F{[iM�Ym��MiFH;>lmMiY%x/;>="x2��;>[N[NY%xfMNvGFNBEDGSEvf;U�-`]MiYZF ø �"FNYZ�"FHB�lmY%[N[HQR=GS
ù�MNv";*M
[iY%`]Y%lmMN[LMNv"YU9<BE[iMoD"[iYZjÍD"`�x";*MN;2QR='MiYZFH9<[LB>jKMNv"Y�\:QR[ND�;>`RQ]ó%;*MNQ]BE=,S>BE;>`R[Z@AÉÎQR`RMiYZFHQR=GSPMNvGYCx";*MN;
lmBED"`Rx¯w}YU;f[NQR9C�-`]Y�=�D"9CYZF{QRlyjÍD"="lmMNQRBE=/MNv�;*Mo[NlmFNYZY%="[olmYZFHMN;>QR=�[NlZ;>`]YZFH[oB>FoQ]M_lmBED"`Rx�QR=
\>BE`]\>Y
MNvGYflmBE="[iMiF{D"lmMNQ]BE=ºB>j0;¯=GYZ��[NMiB>FH;*S>Y�[iMiFHD"lmMND"FNY2MNv";*M<QR[�w�D"QR`RMy;*FNBED"="x¶MNvGY�9X;>QR=¶MNvGY%9CY
B>joMNvGY¯;>=";>`]7:[NQR[%@Õÿh7 üi9<;>QR=�MNvGY%9CY%ý¶�hY¯9CY%;>=�MNvGY¯9<;>QR=ÈlmBE="lmYZ�"MN[�B>F2MiB>��QRlZ[PB>joMNvGY
;>=";>`]7:[NQR[%@!ÉGB>FLQR="[NMN;>="lmY>�-Q]j�MNvGYA��DGFN�}BE[iY_B>jÎMNvGYA\�QR[HD";>`RQ]ó%;*MNQ]BE=fQ�[cMiBXYm�G;>9<QR="YoMNvGYA9X;*FNò>YZM
MiFNY%="x�[Z��MNv"Y%=oMNv";*M��!BED"`RxAlmBE="[iMNQ]MND"MiY�MNvGYh9X;>QR=_MNvGY%9CY>@ Ü MNvGYZF4MNvGY%9CY%[49<;%7_w}Y�w�D�xGS>YZMNQR=GSG�
MiB>MN;>`�FNYZ\>Y%=�DGY>�-Y%9<��`]B7>YZY��"FNB:x"D"lmMNQR\�Q]Md7>��;*MN9CBE[i�-vGYZFHQRl Ü óZBE=GYA`RYZ\>Y%`R[Z��YZMNl*@cTW=/MNvGY�lZ;>[iYAB>j
MNvGY�J�TW^�� � ÜLö [i7:[iMiY%9f�LMNv"Q�[�[NMiYZ�ÌQR=
\>BE`]\>Y%[2MNvGY�w�D"Q�`Rx"QR=GS�B>jU;>= ö � x"QR9CY%="[HQ]BE=";>`�x";*MN;
��;*FNY%vGBED"[iY ø � v";*��MiYZF � ùyMNv";*MUQR[AMNvGY%=§;>lZlmY%[H[iY%xºMNvGFNBEDGSEv§MNvGY�QR=�MiYZF{;>lmMNQ]\>Yfx";*MN;/9XQR="QR=GS
B>�}YZFH;*MNQ]BE="[ ø�������� 
/�d����ù{@

ö Ym��M0lmBE9CY%[�MNvGYo[i7:=
MNvGY%[NQR[!B>jÎ;U\�Q]FHMND";>`��hB>FH`�xPw-;>[iY%x2BE=fMNvGY_x";*MN;UB>w"MN;>Q�=GY%xb@�TV=2MNv"QR[
[iMiYZ���G;�=GB>FH9<;>`�Q]ó%;*MNQ]BE=<��FNB�lmY%[H[KMN;*ò>Y%[���`�;>lmY�[iB�MNv";*M!BE="`]7CMNvGY2üi9CY%;>="Q�=GSEýoB>F�[NQ]SE=�Q]��lZ;>="lmY
B>j0;¯[NlZ;>`RYZFC\�;>`RD"Y�QR[�Y%9C�-v";>[NQ]óZY%x��*@ � vGY%[iY2=GB>FH9<;>`RQRóZY%x§\*;>`RDGY%[U;*FNY2MNvGY%=¶Y%="lmB:xGY%xôQR=
MiB
\:Q]FNMND";>`4B>w:úiY%lmMN[o;>lZlmB>FHx"QR="S�MiBf[iBE9<Y<9CYZMN;*��vGB>F%@ Ü ="lmYC;>`R`Î;>[i�}Y%lmMN[LB>jKMNvGYU\:Q]FNMND";>`4�!B>FH`Rx
v";\>Ycw}YZY%=CxGYZ��=GY%xCQR=UMiYZF{9<[ÎB>j-S>F{;*��v"QRlZ[Î�"F{QR9<Q]MNQ]\>Y%[ ø Ü �}Y%=-ËL~B� �:t � ù{��MNv"Yc[i7�[NMiY%9ÛY%=�MiYZF{[K;
� ��������
�� �?�g�¥�ð��¨(
/���!��MNv";*M!QR[�lmBE="[iMN;>=
MN`]7<DG�bx";*MiY%xUMiByFNYZû"Y%lmMKMNv"Y8D"[iYZF%��[�\�Q]YZ�8��BEQ�=�MÎB>j}MNvGY

"$# Ý âÆì=ìDà±Ý=ò	Þ&%�ýUåjí=àØÝ	èMçjô¾âMãßÞßÿ¥â�åjÞ;èMÝ ëpþ	Ý=æðåjÞßèaÝ�'�Þ;Ý£ó(' â%�þ=éÓà¥ò¶Þ;é�ò£à±éÓæðçjÞ)�Dà¥òPö

�



�!B>FH`Rx�;>[8MNvGYZ7f=";%\:Q]SE;*MiYyMNv"FNBEDGSEv�x"QÒo�YZFNY%=
M8[NlmY%="Y%[Z@h6�[8Q]M��0QR`R`}w}Yox"QR[NlZD�[N[iY%xfQR=fxGYZMN;>Q�`�QR=
� v";*��MiYZF¶6P;>=�x � ���8v"QR`]YLYm�:��`]B>FHQ�=GSCMNvGYAx�;*MN;<��;*FNY%vGBED"[iYAMNvGYAD�[iYZF0lZ;>=/�}YZFNj�B>F{9�\�;*F{Q]BED"[
B>�}YZFH;*MNQ]BE="[LMNv�;*M_FNY%[ND"`]MLQR=¯MNvGYClmBE="[NMiFHD"lmMNQ]BE=�B>j!;f=GYZ�Û\:Q]FNMND";>`��!B>FH`Rx¯;>[o=GYZ� x";*MN;,[iYZMN[
;*FNYyQ�9C�}B>FNMiY%x2;>="x�9<;*�"�}Y%xb@
*,+�*�+�* -/.�0,1�23.�4�57682:9;0,1�6 <�0>=?6 .A@
� vGY�xGY%[HQ]SE=ÈB>jA;ôx";*MN;¶\:QR[ND";>`RQRó%;*MNQ]BE=�[N7�[iMiY%9 QR[2D"[ND";>`R`R7ô�"FNB:lmYZY%xGY%xÊw
7ÈQRxGY%=
MNQ]j�7�QR="S§;
[i�}Y%lZQ]��lAS>BE;>`�MiBfw}YU;*MiMN;>QR=GY%xb@�TW=¯[iBE9<Y<QR="[iMN;>="lmY%[%�bMNvGYU��DGFN�}BE[iY�B>jKMNvGYC\:QR[ND�;>`RQ]ó%;*MNQ]BE='QR[
MiBfB>w"MN;>QR=¯[iBE9<Y<[iB>FNMLB>jh;>=�QR=�[NQ]SEv
M0MNv";*M_9<;7/��FNB\:QRxGYUv"QR=
MN[�BE=¯MNvGYUj�B>FH9�D"`R;*MNQRBE=/B>j!;>=
D"="x"YZFH[iMN;>="x"Q�=GSLB>j�x";*MN;o��;*MiMiYZF{="[Z@�~(;*MiYZF!\:QR[ND";>`RQRó%;*MNQ]BE=<[iY%[N[HQ]BE="[�9<;7X[iYZYZòCMiB�;>lZlmY%=�MND";*MiY
B>FC�"FNB�\>Y�MNv"QR[UD"=�xGYZFH[iMN;>="x�QR=GSG@�6�[CJ�;>=�Q]Y%` � Y%QR9ï��Q�=G�}BEQR=�MN[AQR= � � 9 � �KMNv"Yf�"FH[iMClZ`R;>[N[UB>j
x";*MN;�\:QR[ND";>`RQRó%;*MNQ]BE=,QR[0MNvGYCQR="Ï�D"QR[HQ]MNQ]\>YolZ;>[iYUB>j�vBa°g�Ò�b�¥�Dqts�DvU�bg�b�DC=�Ms�<�8vGYZFNYAMNvGYCD"[iYZFLv";>[
=GB��"FHQ]B>F�v�7��}B>MNvGY%[NQR[�;*w}BEDGM�MNvGY!x�;*MN;:@ � vGYK\:QR[ND";>`�Q]ó%;*MNQ]BE=o��FNB�lmY%[H[�Q�[(MNvGY%=AS>Y%;*FNY%xUMiB��!;*FHx�[
MNvGY2xGYZ\>Y%`]B>��9<Y%=�MABE=§;>=ºD"="x"YZFH[iMN;>="x"Q�=GS2B>jcMNvGYXMiFHY%="x"[AB>FA��;*MiMiYZF{="[yMNv�;*M�9<;7.`]Y%;>x§MiB
MNvGYLj�B>FH9AD�`R;*MNQ]BE=�B>j4;Uv
7
�}B>MNvGY%[NQ�[h;*w}BEDGM�MNvGY_x";*MN;U[iYZM�B>Fc9CB:xGY%` @FE©�bHGÍ�Mu$�Dqts/�bv{�b��b�IC=�as��
BE=2MNvGYLB>MNvGYZFcv";>=�x�Q�[!;�\:QR[ND";>`�Q]ó%;*MNQ]BE=P�"FNB:lmY%[N[�QR=��8v"QRl{vP;Uv
7
�}B>MNvGY%[NQ�[!Q�[hò:=GB��8=2;A��FHQ]B>FHQ
;>="x/MNvGYU\�Q�[ND";>`RQ]ó%;*MNQRBE=,[iY%[N[HQ]BE=/[NYZYZò�[LMiB�\�;>`�QRx";*MiY�B>F�MiB2�"FHB\:QRxGYA;ºüV\:QR[ND";>`(�"FNB�B>jNýXB>j!Q]MN[
QR=
MiYZS>FHQ]Md7>@�ÉÎQR=";>`�`]7>�lmYZFNMN;>QR=yj�;>lmMN[�;*w}BEDGM�;cSEQR\>Y%=ox";*MN;8[NYZM(9<;%7_w}Y�;>`]FHY%;>xG70Y%[NMN;*w�`RQR[Nv"Y%xo;>="x
MNvGY_��D"FN�}BE[iY0B>j�MNvGY_\:QR[ND";>`�Q]ó%;*MNQ]BE=�QR[�MNvGY%=f;>=�;*�"��FNB>�"FHQR;*MiY�°g��va�Av@Oqj�Eqtst�b�MNv�;*Mcv"Q]SEv"`RQRSEv�MN[
MNvGY%[iY0j�;>lmMN[%@�z0[ND�;>`R`]7�MNvGY8�"FHY%[iY%=�MN;*MNQRBE=XB>j}jÍ;>lmMN[hMNv�;*Mhv";\>Y0;>`]FNY%;>x"7Cw�YZY%=X[NDG�"�}B>FNMiY%xCw�7<;
\*;>`RQRx";*MiY%x�v�7��}B>MNvGY%[NQR[KY%9C��v";>[HQ]óZY%[�lmYZFNMN;>QR=2;*MiMiFHQ]w�D"MiY%[h;*w}BEDGM!MNvGYLx";*MN;A[NB�MNv�;*Mh�8v�;*MiYZ\>YZF
QR[�B>jh;>=�Q�=�MiYZFNY%[NMLQ�[�lZ`RY%;*FH`]7,\:QR[NQRw�`]YoMiB�;>=�;>D"x�Q]Y%="lmY�B>Fo;2FNY%;>xGYZF%@oTV=¯MNv"QR[L`R;>[NM�lZ;>[iY>�4MNvGY
xGYZ\>Y%`]B>�}YZF�QR[hj�FHYZY0MiBUYm�:��YZF{QR9CY%=
Mh;>="x2lHv"B
BE[iYLw}YZM|�!YZY%=fx"Qpo}YZFNY%=
Mh9CYZMN;*�-vGB>FH[!MiBC;*FNFHQ]\>YL;*M
MNvGYL9CBE[iM!Y@o�Y%lmMNQR\>Y���FNY%[iY%=
MN;*MNQ]BE=b@�ÉGB>F�Ym�G;>9C��`]Y>�:QR=P;AlmBE=Gj�YZFNY%="lmYLFNB�BE9 ��YZB>�-`]Y8B>j�MiY%=2D"[iY
��Q]Y � l{v";*FNMN[�MiB�Ï
D�QRlNò:`]7PQ�`R`RD"[iMiF{;*MiY�lmYZFNMN;>Q�=�jÍ;>lmMN[8D"[NQ�=GSC;Cx";*MN;<[iYZM8;>[0;>=fYZ\:QRxGY%="lmY-� � � � @
*,+�*�+KJ LNMO0>=P682RQS5UTWV
^LQ]FNMND";>`�a8Y%;>`RQ]Md7 ø ^La�ù8QR[c;X�"Y%`Rx�Q�=�lmBE9C��DGMiYZF�[NlZQ]Y%="lmYAMNv";*M0Q�[cw�D"Q�`]M�;*FNBED"="xfMNv"YAv�D"9<;>=
\:QR[ND";>`4;>="x,[iY%=�[iB>FHQR9CB>MiB>FYXy[i7:[iMiY%9<[Z@ � B�w}YZMiMiYZF�D"=�xGYZFH[iMN;>="x,MNv"QR[0lmBE="lmYZ�"MZ�b`]YZM0D�[0xGB�;>=
Ym�:��YZF{QR9CY%=
MZ@�ñ�;>`]òfQR=
MiBX;>=,;*FNY%;X�8vGYZFNY_MNv"YZFNYyQR[c="BCBE=GYoY%`R[iYyw�DGM�7>BED,;>=�x,`]B�B>ò�;*FHBED"="x
;*MUMNvGY�B>w:úVY%lmMN[UMNv�;*MU9X;*ò>Y2D"�§MNvGY2[i��;>lmY>@�ñ�;>`�`R[Z��lHv";>QRFH[Z����QRlmMND"FNY%[A;>=�x¶;>=
7�MNv"QR=GS/Y%`R[iY

Z ÖÛþ£çõâ�=ÞßãßÞßåä�åjèHþ=éÓà¶ìDàðçjæ±à±Þßñ@à±ò$àðÝ£ñAÞ:çjèaÝ	ôõà±ÝYåKà±ñ@à±ÝYåjéÍåjí	çjèaþ	êaíWåjí=à¶ìDàðçjæ±àðì	åjþbâÆãXétä£étåjà±ô\[ÒéÓà±Ý=éÓèÆçjÞD]Íåjèêaþ	Þ;ò	à©èaþ£ç�à$%£ì=ãßèMçªâ�åjèMçÓä¶ôõè�ñ@à±ôõà±ÝYå^[ÒôõèÆåjèMç8]�ö

6



MNv";*M8v�;*�"�}Y%="[�MiB<w}Y_�"FNY%[iY%=
MZ@KÉÎQ �27>BEDGF8YZ7>Y%[0;*M8;C��;*FHMNQRlZD"`R;*F��}BEQR=
M�B>FcB>w:úiY%lmM8;>="x�[NMN;*FNM
MiB�FNYZ�}BE[NQ]MNQ]BE=f7>BED"F�vGY%;>x/w�72[NMN;>="x"QR=GSG��[NQ]MiMNQR="S<B>F0��;>`]ò:QR=GSG@&%�BED'�8QR`R`b="B>MNQRlmYAMNv�;*M8YZ\>YZFN7
[NQR="SE`]YL��BEQ�=�M�;*FNBED"=�x27>BEDf�8QR`R`!üilmBE9CYAMiB<`RQ]j�Y%ý�;>=�xf7>BEDGFc\:Q]YZ�ÕQR[�D"=�xGYZFclmBE="[iMN;>=
M8lHv�;>=GS>Y
;>[�`]BE=GSX;>[07>BED¯;*FNYA9CB�\�Q�=GSG@ � BE9C��;*FHQ�=GS<MNv"QR[cMiB�;PlmBE9C��DGMiYZF�S>FH;*��v"Q�lZ[8[NlmY%=GY>��Q]M0[NYZY%9<[
MNv";*M_;>[_7>BED�9CB�\>Y>��7>BEDGF_Y%=
MNQ]FNYC[NDGFHFNBED"="x"Q�=GSE[cS>YZM�üVFNY%x"FH;%�8=�ýP;*Mo;>=�QR=�lmFNY%x"Q]w�`RYoFNYZj�FNY%[Nv
FH;*MiY>@ � v"QR[oQR[yMNvGYXY%[H[iY%="lmY�B>j�TW9<9<YZFH[iY%x�^LQ]FNMND�;>`�acY%;>`RQRM|7 ø TW^�aLù{@ � v"Y<Y%=�\:Q]FNBE=�9CY%=�M�QR[
lZ;>`R`]Y%x,\�QRFNMND";>`�w}Y%lZ;>D"[NYAQ]M�QR[8lmBE9C�-DGMiYZF0S>Y%="YZFH;*MiY%xb�b;>="x'QR9<9CYZFH[HQ]\>Yow}Y%lZ;>D"[iY�Q]M8�"FHB\:QRxGY%[
Q]MN[�D"[NYZF��8Q]MNv2;U�8QRxGYLYZS>B:lmY%=�MiF{QRlL�"Y%`Rx�B>j�\�Q]YZ�ÔMNv�;*MclmFNY%;*MiY%[cMNvGYo[NY%="[iY_B>j0üVw}Y%QR="S�MNv"YZFNY>@�ý
� v";*��MiYZFH[ � ;>="x�6PxGY%;>`b�8Q]MNv2MNv�QR[�MiB>��QRl_QR=,xGYZMN;>QR` @

ñÊQ]MNv§MNv"QR[�D"="xGYZFH[NMN;>="x"QR=GS�QRM�[Nv"BED"`Rx�w}Y�lZ`]Y%;*FUMNv";*MAMNv"Y�;*w�Q�`RQ]M|7�MiB'FNY%="x"YZFAFNY%;>`�QR[iMNQRl
QR9<;*S>YZFH7�QR[8BE=�`]7�;P[NY%lmBE="x";*FN7�9CY%;>[HDGFNY�B>j�MNvGY�Ï�D";>`RQRM|7fB>jK;>=/Td^La×[i7:[iMiY%9f@ Ü j��"FHQR9X;*FN7
QR9C�}B>FNMN;>=�lmYLQ�[�MNvGYy[i�}YZY%xf;>="xf;>lZlZDGF{;>lm7�B>j�lmB�B>FHx"QR=�;*MNQR=GS�MNvGYy;*�"�"FHB>�"FHQR;*MiY_QR9<;*S>Y_MiF{;>="[ �
j�B>FH9<;*MNQ]BE=��8Q]MNv�MNvGY_D"[NYZF%��[�9CB>MNQ]BE=,�GB>Fc9CB>FHY���FNY%lZQR[iY%`]7>�:vGB��Õ;>lZlZDGFH;*MiY%`]72lZ;>=2MNvGY_[i7:[iMiY%9
�"FNB�\�Q�xGYLMNvGYyD"[iYZF8�8Q]MNv2ò:QR=GY%[iMNvGYZMNQ�l0j�YZY%xGw�;>lHò-@
*,+�*�+K_ LNMO0>=P682R0a`cbd5Ue�f�gihkjmlWQH5UTWV
ñÊv"QR`]YcMNv"Y8SE;*MNvGYZFHQ�=GSA;>="xXw�D"QR`�x"QR=GS�B>j�QR=Gj�B>FH9<;*MNQ]BE=XlZ;>=Pw}Y8x"BE=GY8j�FNBE9 ;>=
7<`]B:lZ;*MNQ]BE=b��MNvGY
;>lmMND";>`0\�Q�[ND";>`RQ]ó%;*MNQRBE=ºYm���}YZFHQ]Y%=�lmYfMN;*ò>Y%[�;>x"\�;>=
MN;*S>Y/B>jLMNvGY'9CBE[iMX[NB>��v"QR[iMNQ�lZ;*MiY%x$\:Q]FNMND";>`
FNY%;>`RQRM|7,Y%=
\:Q]FNBE="9CY%=
MLQR= � ;>=";>x";2;*MLMNvGY<z�="Q]\>YZFH[NQRM|7�B>j!60`]w}YZFNMN;:@ � v"QR[0j�;>lZQ�`RQ]M|7/QR[LlZ;>`R`]Y%x
n��o�qp$�d�g¦ MNv";*M�QR[�j�B>FH9<;>`R`]7�ò�=GB��8=Ô;>[ � 64^�� � vGY%;*MiYZF ø � 64^L��;>="xÈ^�QRó%acB�BE9 ;*FNY
D"[iY%xÈQR=
MiYZFHlHv�;>=GS>Y%;*w�`]7"ù{@�)��cÚ�+ QR[X;§FNY%lZDGF{[NQ]\>Y/;>lmFHBE=�7:9 ø � ;%\>Y�6�DGMiBE9<;*MNQRl/^�QRFNMND";>`
�K=
\:Q]FNBE="9CY%=
M{ù@� r �=� ;>="xÈFNYZj�YZFH[�MiB$;¶\�QR[HD";>`RQ]ó%;*MNQ]BE=�Y%=�\:Q]FNBE=�9CY%=�M2MNv";*M2��`�;>lmY%[2MNvGY�D"[iYZF
�8Q]MNv�QR=�MNv"FNYZY ø ��@ � F ��@ � ù�j�YZYZM��!;>`�`R[Z@õ�K;>lHvÌB>jAMNv"Y%[iY��!;>`�`R[fQR[2w�;>lHò � �"FHB�úVY%lmMiY%xÌ�8Q]MNv
;�v"Q]SEv � FNY%[iBE`RDGMNQRBE=��"FNB�úiY%lmMiB>F<MNv";*M<x"Y%`RQ]\>YZFH[AMNvGYfFNY%="x"YZFNY%x¶S>FH;*��v"QRlZ[U;*M�t%r*s¯j�FH;>9CY%[U�}YZF
[iY%lmBE="x�@ � vGYCS>FH;*��v�QRlZ[L�"FNB�úiY%lmMiY%x�;*FNYXQ�='[NMiYZFNYZB ø 8*sfj�FH;>9CY%[o��YZFo[NY%lmBE="x�j�B>FoY%;>lHv.YZ7>Y�ù{�
�8v"Q�lHv/Y%=";*w�`]Y%[�J�Td^L� � ÜLö MiB2lmFHY%;*MiY<[iMiYZFNYZBE[NlmB>��Q�ly\:Q]YZ�8[0MNv";*M_lZ;>='w�YU[iYZY%='w�7fMNvGYCD"[iYZF
w�7§�!Y%;*FHQR=GS�`�Q]SEv�Md�hY%QRSEv�M<[Nv�DGMiMiYZF<SE`�;>[N[iY%[Z@ � B�w}Y2;*w-`]YfMiB��}B�!YZFX[ND"l{vôv"Q]SEvºS>FH;*�-v"QRlZ;>`
xGY%9<;>=�x"[Z�>MNvGY � 64^��.QR=U^�QRó%acB�BE9ÛQR[���B��hYZFHY%xCw
7AM|�!B�k"Ë�T Ü =
7��"r0TW=G�-="Q]MiY%acY%;>`�Q]M|7ya0;>lNò
[i7:[iMiY%9<[Z@ � vGY%[iY';*FNY 6 � ��FNB�lmY%[H[iB>F�[N��Y%lZQ�;>`RQ]óZY%x$S>F{;*��v"QRlZ[XY%=GSEQR=GY%[XFHD"="="Q�=GS�;*M't%� � O/?0ó
aytZs>s>s>sXTWu!rE9
@

�



´¶µ	r sÉËkt-ÇW¸ÆÇvu ¼wsÉ¼&Å�¼yx ¼õÃÄË;z�Â�»�º�Ë

� vGYc9<BE[iM��8QRx"Y%`]7yò:=GB�0=<xGYZ��="QRMNQ]BE=�B>j};yx";*MN;_��;*FNY%vGBED"[iY0QR[�MNvGYcxGYZ�-="Q]MNQ]BE=USEQ]\>Y%=<w
7Cÿ�QR`R`
TV="9CBE=b��üi;/[ND"w:úVY%lmM � B>F{Q]Y%=�MiY%x���QR=
MiYZS>FH;*MiY%xb�ÎMNQR9<Y � \�;*FHQ�;>=�M�;>="x�=GBE= � \>BE`�;*MNQR`]YPlmBE`�`]Y%lmMNQ]BE=�B>j
x";*MN;fQR='[NDG����B>FHM8B>jh9X;>=";*S>Y%9CY%=
MZ��[yxGY%lZQR[HQ]BE=/9X;*ò�QR="S���FNB�lmY%[H[NýB� �>�=� @ � v"Q�[0xGYZ�-="Q]MNQ]BE='QR[
lmBE9C�"FHY%vGY%="[NQ]\>Y!;>="x�x"QR[iMNQR="SED"QR[NvGY%[bx�;*MN;8��;*FNY%vGBED"[NY%[(j�FNBE9ð;>`R`EB>MNvGYZF�x";*MN;0FNYZ�}BE[NQ]MiB>F{Q]Y%[Z@(TWM
QR[�w-D"QR`]M�=GB>M�MiBAj�;>lZQ�`RQ]MN;*MiY�MNvGY�x";%7 � MiB � x";%7XB>��YZF{;*MNQ]BE="[�B>jb;>=<B>FHSE;>="Q]ó%;*MNQ]BE= ø Ü ~ � u!ù�w-DGM�MiB
�"FNB�\�Q�xGYA��FNY%x"QRlmMNQ]BE=�[Z�-�-;*MiMiYZFH="[Z��;>=GBE9X;>`RQ]Y%[LB>F_YZ\:QRxGY%="lmYUDG�}BE='�8v"QRl{v/lmYZFNMN;>Q�=�lmB>FN�}B>FH;*MiY
xGY%lZQR[HQ]BE="[�lZ;>=Aw}Y�9<;>xGY>@ � BE="[iMiFHD�lmMNQR=GScMNvGYhx";*MN;c��;*FNY%vGBED"[NYKFNY%Ï�D"Q]FNY%[�MNvGYKMiFH;>=�[ij�B>F{9<;*MNQ]BE=
B>j}MiFH;>x"Q]MNQRBE=";>`Gx";*MN;o9CB:xGY%`R[ ø D�[ND";>`R`]7AMNvGY8�ha�9CB:xGY%`�ù4MNv";*MKYm�:QR[NM�BE=<JLÿ�O'k<[i7�[NMiY%9<[KQR=
MiB
;.9�D"`]MNQ�x"QR9CY%="[HQ]BE=";>`![NDGw:úiY%lmM � B>FHQ]Y%=
MiY%x�x�;*MN;§9CB:xGY%`~�:8D8 � @ÕJ�;*MN;§��;*FNY%vGBED"[iY%[�;*FNY/w�D"QR`]M
�8Q]MNv,; ®MvYOqt�¥�b�Ûq/�_v@u-vUQR=/9<QR="xb�G�0v"QRlHv,QR[�MNvGYAS>BE;>`(B>j�MNvGY�;>=";>`]7:[NQR[�MN;>[Nòf�"FNBE9C�"MNQ�=GSCMNvGY
��;*FNY%vGBED"[iYclmFHY%;*MNQ]BE=b@ � vGY�=GB>MNQRBE=CB>j�x�QR9CY%="[NQRBE=�lZ;>=<w�Y�MNv"BEDGSEv�MKB>j�;>[�MNv"Y8;>[N[iB:lZQR;*MNQ]BE=CB>j
;�J�ÿ�O¯k,Y%=�MNQ]Md7�B>F_;X�}YZFH[N��Y%lmMNQR\>Yy;>lZlmB>FHx"QR="SPMiB��8v"QRl{v,;>='B>FNSE;>="QRó%;*MNQ]BE=,��;>=
MN[0MiB2\:Q]YZ�
MNvGY%Q]F�x";*MN;:@�É"B>F�Ym�:;>9<��`]Y>�E;_lmBE9C��;>=
7U9<;%7��!;>=
M�MiBolmBE="[iMiF{D"lmM�;_x";*MN;L�!;*FHY%vGBED"[iY�j�B>F�MNvGY
��DGFH��BE[NYhB>j}w�D"x"S>YZMÎ;>=�;>`]7�[HQR[Z@�TW=UMNv"Q�[�lZ;>[iY>�
MNv"YclmY%=�MiFH;>`�MNvGY%9CYclmBED"`�xUw�Y~�P�b��Ò�b�M�|{@�L�A¯�vYqªvÆ�
�8v"Q�`]Y�[NBE9CYfB>j0MNv"Yf��BE[H[NQ]w�`]Y�x"QR9CY%=�[NQ]BE="[�9<;%7¶w}Y �p�A®M�DqtsÓ�b�}�°g�¥�A�b�L®AqC;>="x qts/u-vm@ºñÊQ]MNv
[ND"l{v,;X�!;*FNY%v"BED"[iY>���hY�;*FNYA;*w�`RYoMiB�Q�="[iMN;>=
MN`]7PB>w�MN;>QR=�w�D�xGS>YZMNQR=GSXQ�=Gj�B>F{9<;*MNQ]BE=fFNYZSE;*F{x"QR=GS
;oSEQR\>Y%=�°g�¥�A�b�L®AqhQR=<;-�p�A®M�DqtsÓ�b,j�B>Fh;A[i�}Y%lZQ]��lwqts/u$vZ@ � Byw�Y0;*w�`]YcMiBAw�YZMiMiYZF�[NDG����B>FHM Ü ~(6�u
B>�}YZFH;*MNQ]BE="[%��;Xx";*MN;<�!;*FNY%v"BED"[iYAQ�[�B>j�MiY%='QR9C�-`]Y%9CY%=
MiY%x�;>[8;Pv"Q]YZFH;*FHl{v"QRlZ;>` ö � x"QR9CY%=�[NQ]BE=";>`
x";*MN;P9CB�x"Y%`bMNv";*M8QR[0lZ;>`R`]Y%x�x�;*MN;XlZDGw}Y>@ � vGYox";*MN;<��;*FNY%vGBED�[iY%[cS>Y%=GYZF{;*MiY%x/w�72J0TW^L� � ÜLö
;*FNY2QR="xGYZY%x ö � x�QR9CY%="[NQRBE=";>`Kx";*MN;'lZDGw}Y%[1� �>�=� @ � vGY�="YZY%x.j�B>FC;/v"QRYZFH;*FHlHv�QRlZ;>`Kx";*MN;¯lZDGw}Y
9CB:xGY%`}w}Y%lmBE9CY%[8lZ`RY%;*FNYZFc�8vGY%=��hYox"Q�[NlZD"[N[�MNvGYAx";*MN;<lZDGw}Y_lmBE="[iMiFHD�lmMiB>F09CB:x"D"`]Y>@
*,+KJk+�* gcMOl�~/0>=q0�`�9O�ml
'EQ�9 ËLFH;%7¶YZM<;>` @ � � 9 � QR=
MiFNB�x�D"lmY%x.MNv"Y � z0ÿ�� � ÿK% B>�}YZFH;*MiB>F<�8v�QRlHv¶�"FNB�\�Q�xGY%xº;�9CY%;>=
j�B>FAFNY%[NMiFHD"lmMNDGFHQ�=GS,x";*MN;*w�;>[NY%[UMiB';>lZlmBE9<9<B�x";*MiY2FNY%;>` � MNQR9CY2;>=";>`]7�MNQRlXÏ�DGYZFHQ]Y%[%@ � vGY�x";*MN;
��;*FNY%vGBED"[iY�B>j�MiY%=CQR[Î;>=UQR9C��`]Y%9<Y%=�MN;*MNQ]BE=�B>j�;>= ö � x"QR9<Y%="[NQ]BE=";>`
x";*MN;_lZDGw}Y>@ � vGYZFNY�;*FNY�M|�!B
QR9C�}B>FNMN;>=
MLlmBE="lmYZ�"MN[LMNv";*M_;*FNY<;>=¯QR=
MiYZS>FH;>`���;*FNMLB>jKMNv"Y�x";*MN;flZD"w�Y>�b=";>9<Y%`]7,x"QR9<Y%="[NQ]BE="[
;>="x§9CY%;>[NDGFNY%[%@26 �P�Dqj�ï�bs/u-v@_�ast�b�QR[o;,lmBE`�`]Y%lmMNQ]BE=§B>jc[iBE9CYPx�;*MN;*w�;>[iYP;*MiMiF{Q]w�DGMiY%[yMNv";*M
FNY%`R;*MiY!QR=y[NBE9CYh`]B>SEQ�lZ;>`
9<;>=�=GYZF%@ � vGYKlmBE="lmYZ�"M�B>j";Hu-vÆ�=�M�d��v�QR[(FNY%`R;*MiY%xAMiB0MNvGY!9<;>QR=yMNvGY%9CY
B>j�MNvGYXx";*MN;/lZDGw}Y>@XÉGB>F�Ym�:;>9<��`]Y>�4;,x";*MN;,lZDGw}YCMNv";*MAQR[olmBE="[iMiF{D"lmMiY%x.MiB/[iMND"xG7'�"FNB:x"D"lmM
[N;>`]Y���;*MiMiYZFH=�[0�!BED"`Rx'QR="lZ`�D"xGY_MNvGYU9CY%;>[NDGFHY'üiD"=�Q]MN[0[NBE`Rx"ýPMNv";*M�Q�="x"QRlZ;*MiY%[0MNvGYU=
D"9Aw}YZF0B>j

8



�:�����^� ���q���
Data 

Cleaning Select &

Transform

Evaluation

��� �����H���q�������H����q������ ����� � ��!� �S���S�S����S������:�Y�:�:����������H���:�:���S�����S 

Data 
Mining

ÉÎQ]SEDGFNY<t*@ r�5 � vGYox"Qpo}YZFNY%=
M���v";>[iY%[�MNv�;*M89<;*ò>YAD"�fMNvGY � JLJ×�"FNB:lmY%[N[

Q]MiY%9<[�[iBE`�xX�8QRMNvXFNY%[N��Y%lmM!MiBCx";*MN;Ux"QR9CY%=�[NQ]BE="[ ø x¢¡�£;¡�¤�¤�¤Rù{@�z�="`RQ]ò>Y0�8v";*M!MNvGY_=";>9CY2üix";*MN;
lZDGw}Y%ýC[NDGS>S>Y%[NMN[Z��Q]McQR[�B>j�MiY%=�MNv"YolZ;>[iYoMNv";*M8;Xx";*MN;<lZDGw}Y_QR[clmBE="[NMiFHD"lmMiY%xfj�FNBE9�9CB>FHY_MNv";>=
MNvGFNYZY2x"QR9<Y%="[NQ]BE="[%@,JL;*MN;'lZD"w�Y%[�;*FNY�B>j�MiY%=ºFHYZj�YZFNFHY%x.MiB¯;>[ ö � x"Q�9CY%="[NQ]BE=�;>`Kx";*MN;¯lZDGw}Y%[Z�
¥§¦�r���;Xr*JÛx";*MN;XlZDGw}YoQR[�[NQR9C�-`]7X;CMN;*w�`RY>@
*,+KJk+KJ gcMOl�¨©~U~«ª¬?.k®¯l�2�2
� vGY2Md�hB�MiYZFH9X[S�E�Dqj�^u�sLs/?¯¶;>="x±°	��b�õ�ÒvÆ�A¯?vr�bs�@®M�b�bvY�YC¶;*FNYfB>j�MiY%=$D"[iY%xºQR=
MiYZFHlHv�;>=GS>Y �
;*w�`]7>@�TV=2;>lmMND";>`RQ]Md7�v"B�!YZ\>YZF%��x";*MN;C9<Q�="QR=GS�QR[!BE="`]7X;U��v�;>[iY_QR=XMNv"Y_�"FNB:lmY%[N[�B>j(ò:=GB�0`]Y%xGS>Y
x"QR[HlmB\>YZFN7>@ � =GB�0`]Y%xGS>Yfx"QR[NlmB�\>YZFN7§Q�=¶x�;*MN;*w�;>[iY%[ ø³² efe,ù�QR[�MNvGYf=GBE=�MiF{Q]\�Q�;>`K�"FHB�lmY%[N[UB>j
QRxGY%=
MNQ]j�7�Q�=GSC\�;>`�QRxb�-="B\>Y%` �}�}B>MiY%=�MNQ�;>`R`]7�D"[iYZjÍD"` �-;>="x/D�`]MNQR9<;*MiY%`]7�D�="xGYZFH[iMN;>=�x";*w�`]Y_��;*MiMiYZF{="[
QR=¯x";*MN;B� r>� � @ � v"QR[��"FNB:lmY%[N[LlmBE="[NQ�[iMN[LB>jh[iYZ\>YZF{;>`Î��v";>[iY%[Z�bY%;>l{v�B>jK�0v"QRlHv¯x"Q�[iMNQR`R`R[8x";*MN;2MiB
;Cj�B>FH9�MNv�;*M8QR[cD"[H;*w�`]Y_w�7�MNv"Yoj�BE`�`]B�8Q�=GSC��v";>[iY>@!ÉÎQ]SEDGFNY<t*@ r<BEDGMN`RQR=GY%[cMNv"QR[��"FNB:lmY%[N[Z@!acB��
x";*MN;fQR[�MNvGYUw}YZSEQR="=�QR=GS<B>jhMNvGYU�"FNB:lmY%[N[_;>="x'��;*MiMiYZFH="[LMNv�;*Mo;*FNYCxGYZ��=GY%x¯;>="x'j�B>FH9AD�`R;*MiY%x
QR=¯;2[i�}Y%lZQ]��lA9<;>="=GYZF_QR[�MNvGYUY%="x¯�"FHB�x"D�lmMZ@_ñÈvGYZMNv"YZF_MNvGYC[iMN;*FNMNQR=GS2x";*MN;fQR[LQR=/MNvGYUj�B>FH9
B>j�;Cû�;*Mc�-`]Y_B>F0;<[NB>��v"QR[iMNQ�lZ;*MiY%x�JLÿ�O¯k,[i7�[NMiY%9f��Q]McQR[cFNYZj�YZFHFNY%xfMiBP;>[PüVFH;%�0ýXx";*MN;<Q�=fMNvGY
� JLJÊ�"FNB:lmY%[N[Kw�Y%lZ;>D�[iYcQ]MK9<;7Uw�YcQ�=<;_j�B>FH9ÛMNv";*MKx"B
Y%[h=GB>M�jÍ;>lZQR`RQ]MN;*MiYcMNv"Y8D"="xGYZF{[iMN;>="x"QR="S
B>j4v�QRx"xGY%=X��;*MiMiYZFH="[�;>="x�MiFNY%="x�[hMNv�;*M�;*FHYLx"YZY%9CY%x2QR=�MiYZFHY%[iMNQR=GS��8Q]MNvPFNY%[i�}Y%lmM�MiBUMNvGYLS>BE;>`R[
B>jÎMNvGYo;>=";>`]7:[NQR[H� 6"t � @

� v"Y,Y%=
MNQ]FNY,��FNB�lmY%[H[XB>jy="BE=�MiFHQR\�QR;>`cYm��MiFH;>lmMNQRBE=ÊB>joQR9C��`RQ�lZQ]MZ�h�}B>MiY%=
MNQR;>`R`]7ôD"[NYZj�D"`0;>="x
�"FNYZ\:Q]BED"[H`]7_D"=Gò:=GB�8=AQR=Gj�B>FH9<;*MNQ]BE=yj�FHBE9Ñ;�x";*MN;*w�;>[iY�lmBE="[HQR[iMN[4B>j"MNvGFNYZY�9<;>QR=A��v";>[iY%[ ø Y%;>lHv
��v";>[NYAQR[0j�D"FNMNvGYZF0[HDGwbx"Q]\:QRxGY%x-ù{@�ÉÎQ]FH[iM�QR[cMNv"YH°g��v�°��±�A®ava�M�Ms/?¯-°O���=�AvC�0vGYZFNYAQRFNFNY%`]YZ\*;>=�M�;>="x
QR="lmBE9<��`]YZMiY�x";*MN;oQR[ÎFHY%9CB\>Y%xb@�uKFNYZ�"FNB:lmY%[N[NQ�=GSG�E;>`R[iB_ò:=GB�0=<;>[�x";*MN;olZ`RY%;>="QR=GSG�EMiF{;>="[ij�B>FH9<[

9



MNvGYPFH;%�Öx";*MN;,j�BED"="x.QR=�;,JLÿ�O¯k�QR=
MiB/;/lmBE`R`]Y%lmMNQ]BE=.B>jclmBE9C��`]YZMiYPFNY%`]YZ\*;>=�M�x";*MN;,QRMiY%9<[Z@
� vGY�[iY%lmBE=�xÊ��v";>[iY�QR[ï�E�Eqj� s/Oqªvj¯E�±�Eqtst�bÛ;>="xÊlmBE="[NBE`RQRx";*MNQ]BE=È�8v�QRlHvÊlmBE9Aw�QR=GY%[f[iYZ\>YZF{;>` �
�}BE[N[NQ]w-`]7$vGYZMiYZFNB>S>Y%=GYZBED�[Z�o�"FNYZ��FNB�lmY%[H[iY%xÔ[iBEDGFHlmY%[,QR=�MiB$;�vGBE9CB>S>Y%=GYZBED"[/[iBEDGFHlmY�MNv�;*M,QR[
[ND"QRMN;*w�`]Y¯j�B>F/9<QR="QR="SG@ � v"Y¯x�;*MN;ô�!;*FHY%vGBED"[iY ø ö � x"QR9<Y%="[NQ]BE=";>`LlZDGw}Y�ù�QR[fD�[ND";>`R`]7�w�D"QR`]M
QR=�MNv"QR[<�-v";>[iY ø ÉÎQ]SED"FNY§t*@ rEù{@ � vGY/��DGFN�}BE[iYfB>jylmBE=�[iMiFHD"lmMNQR="S§;.x�;*MN;.��;*FNY%vGBED"[NY'QR[XMiB
lmFNY%;*MiYU;XlmBE="[NBE`RQRx";*MiY%x/\�QRYZ�ÌB>j�MNvGYyQ�9C�}B>FNMN;>=�M0x";*MN;XMNv�;*M8�8QR`�`b;>QRx�MNvGY�xGY%lZQR[NQRBE=,9<;*ò:QR=GS
�"FNB:lmY%[N[Z@�É"B>F�Ym�G;>9C��`RY>�4MiB¯;>=";>`]7�óZYP[N;>`RYX��;*MiMiYZFH=�[yj�B>FA;>=¶QR=
MiYZFH=";*MNQ]BE=";>`hlmBE9C��;>=
7>��BE=GY
�!BED"`Rx.lmBE=�[iMiFHD"lmMU;,x";*MN;'lZDGw}YXMNv�;*MAj�B�lZD�[iY%[yBE=�`]7¯BE=.�"SED"FNY%[yMNv�;*MAFNY%`�;*MiYXMiB¯[N;>`]Y%[U;>="x
x"QR[NFNYZSE;*FHx"QR="S�Q]FNFNY%`]YZ\*;>=
MAQR=Gj�B>FH9<;*MNQRBE=�MNv";*MU9<;%7.Ym�:QR[NMyBE=¶MNvGYXû-;*MA��`RY%[oB>FCJLÿ�O¯k.B>j8;
SEQ]\>Y%=<`RB�lZ;>`Gw�FH;>="lHvUB>F!`]B:lZ;*MNQ]BE=b@ � vGYc=GYm�:M�[iMiYZ�PQ�=UMNvGY � JLJÊ�"FNB:lmY%[N[�QR[ÎMNv"Y~�E�Dqj��u�s/Ls�¯
��v";>[NY��0vGYZFNY_9<QR="Q�=GSA;>`]S>B>F{Q]MNv"9<[�;*FNYo;*����`RQ]Y%xPMiBCMNvGY_Y%=
MNQ]FNY_x";*MN;UB>F8[iBE9<Yo[NDGw�[iYZMN[!B>jÎQ]MZ@

� v"Yy��=";>`4[iMiYZ��QR=�MNv"Yy�"FNB:lmY%[N[�QR[0MNvGY�;>=�;>`]7�[HQR[cB>j�MNvGY���;*MiMiYZFH=�[8BEDGMi�-DGM8w�7�MNvGY�x";*MN;
9<QR=�QR=GSA;>`RS>B>FHQ]MNv"9<[%@ � v"QR[!��=";>`}[iMiYZ�,Q�[h�0vGYZFNYLBEDGFcQR9<9<YZFH[NQ]\>Y�Y%=�\:Q]FNBE=�9CY%=�M��"MN[�Q�=b@ � vGY
=GYZY%x¯j�B>F_\�Q�[ND";>`RQ]ó%;*MNQRBE='Q�[�[NMiFNY%[N[iY%x�SEQR\>Y%=¯MNvGYCj�;>lmM_MNv�;*M_MNvGY<`R;>[iMLM|�!B,[iMiYZ�-[_;*FNY<D"[ND";>`�`]7
;*�"��`�Q]Y%x�QR=�Q]MiYZFH;*MNQRBE="[Z@Pz�[NQR="Sf\�QR[HD";>`RQ]ó%;*MNQ]BE=¯MiY%l{v"="QRÏ�DGY%[yMiB,Ym�:��`]B>FNYCMNvGYXFNY%[ND"`]MN[%�4;>`R`]B��8[
j�B>FAjÍ;>[iM���;*MiMiYZFH=¶YZ\�;>`�D";*MNQ]BE=¶[iB/MNv�;*MZ��Q]jc=GYZY%xGY%xb�ÎMNvGY��"FNYZ\:Q]BED"[H`]7�;*�"��`RQ]Y%x.x";*MN;/9XQR="QR=GS
;>`]S>B>FHQRMNv"9�lZ;>=�w}Y�üV��=GY_MND�=GY%x"ýC;>="xfFHY%;*�"��`RQ]Y%x2;>[8B>j�MiY%=�;>[0=GY%lmY%[N[N;*FH7>@
*,+KJk+K_ `c.´@;2�=q¬�9;®µ=?68@O¶·0±~/0>=q0�L¸0¹¬?l�MO.´9º2�l
� vGYoQ�="x"D"[iMiFH7P[iYZY%9<[8MiB<w}Yy[i��`�Q]M�Ym�:;>lmMN`]7fQR=�MNvGYy9<QRx�x"`]Y��8vGY%=�;>x"x"FNY%[N[NQR="S<QR9C��`]Y%9<Y%=�MN; �
MNQ]BE=¯QR[N[HDGY%[�B>jKMNvGYCx";*MN;���;*FNY%vGBED"[iY>@Ck:QR="lmYAMNvGYCQR=
MiFNB�x�D"lmMNQ]BE=/B>jKMNvGYClmBE="lmYZ�"M_B>j!;2x";*MN;
��;*FNY%vGBED"[iY>�GQR9<��`]Y%9CY%=
MN;*MNQ]BE="[h[iYZY%9ÖMiB�j�BE`R`]B���MNv"Y0�Ka ø Y%=
MNQ]Md7 � FNY%`�;*MNQ]BE="[Nv"QR��ù�9CB:xGY%`�MNv";*M
v";\>Y!w}YZY%=A\>YZFN7A[HD"lZlmY%[N[ijÍD"`�Q�[(w�D�QR`Rx"QR="S�JLÿ�O¯k�[i7�[NMiY%9<[Z@ � v"QR[49CB�x"Y%`
QR[�lZ;>`R`]Y%x�acY%`�;*MNQ]BE=";>`
Ü ~460u ø #URC ��UTAù��8v�QRlHvCD"[NY%[�MN;*w�`]Y%[�MiByw�D"QR`Rx�MNvGYcx�;*MN;olZDGw}Y>@ � vGY�B>MNvGYZFKQ�[KÐ RC ��UTC�
�8v"Q�lHvyQ�[4;�9AD�`]MNQRx"QR9<Y%="[NQ]BE=";>` Ü ~460u¯9CB:xGY%` @�60[4MNvGY�=";>9CY![NDGS>S>Y%[iMN[Z��O Ü ~460u�D"[NY%[49�D"` �
MNQRx"Q�9CY%="[NQ]BE=�;>`-;*FNF{;%7:[cMiBXQR9<��`]Y%9CY%=
M�MNvGYox";*MN;<lZDGw}Y>@�6�[��8QR`�`-w}YoQR`�`RD"[iMiFH;*MiY%x2QR= � v";*�"MiYZF
� w}B>MNvf9CB:xGY%`R[�v";\>YA;CMN;>[Nò � [i�}Y%lZQ]�-l_;>xG\�;>=
MN;*S>Y>@

´¶µ¼» s¾½d· ¿U¿ÁÀÃÂwÄcÅ ÆHÎ~ºOÅ�Ë;Ç ÀÉÈ�ËÍÃ¹È{¸�ËkÊ

60w�[iMiFH;>lmMN`]7>�4J0TW^L� � ÜLö lmBE="[NQR[NMN[0B>j!MNvGFNYZYUMN;>[iò � [i�}Y%lZQ]��lC[HDGw�[i7:[iMiY%9<[Z@AÉ�QRSEDGFNYft*@ � [NvGB��8[
MNvGY!\�;*F{Q]BED"[(`�;%7>YZFH[ÎlmBE9C�"F{QR[NQR=GS�MNv"Y!lmBE9C�-`]YZMiY![N7�[iMiY%9���j�FNBE9ÑMNvGY�x";*MN;0[NBEDGFHlmY%[4MiB0MNvGY!\:QR[ND �
;>`RQ]ó%;*MNQRBE=XY%=
\�QRFNBE="9CY%=
MZ@ � vGY8��FH[iMh[HDGw�[i7:[iMiY%9ÖQR[�MNvGY�^LQ]FNMND";>`-J�;*MN;�ñ�;*FNY%v"BED"[iY ø Ú2e-# ù

�



UIMUIM

VOLAP

Distributed DBMS
Virtual Date Warehouse

(N-Dim Data Cube)
Local Materialized

Data Views
Immersed User

(CAVE)

Sub-Cube

Query
Query

Global
Schema

VCU

ORB replies: data assembled in XMLRequest: CORBA/SOAP client invoking remote service

OLAP
Interaction

R
en

de
r

VDW

ÉÎQ]SEDGFNY<t*@ � 5 � vGY_MNvGFNYZYolmBE9<��BE="Y%=�MN[8B>j4MNvGYAJ0TW^L� � ÜLö [i7:[iMiY%9

ø [iYZYCÉÎQ]SEDGFNY�^LJ�ñÔù{�b�0v"QRlHv'QR[0FNY%[i�}BE="[NQRw�`]Yoj�B>F_lmFNY%;*MNQR=GS2;>="x¯9<;>=";*SEQR="SPMNvGYUx";*MN;���;*FNY �
vGBED"[NY�B�\>YZF8MNvGY_x"Q�[iMiFHQ]w�D"MiY%xXx";*MN;C[iBED"FHlmY%[Z@ � v"Y�[iY%lmBE=�x�[NDGw�[N7�[iMiY%9õQR[!MNvGY_^LQR[ND�;>`RQ]ó%;*MNQ]BE=
� BE=
MiFNBE`�z�="Q]M ø Ú�)A�,ù{���8v�QRlHvôQR[�FNY%[N��BE=�[NQ]w�`]YPj�B>FCMNv"Y�lmFNY%;*MNQ]BE=$;>="xºMNv"Y29X;>=";*S>Y%9CY%=
M
B>jcMNvGY�QR9<9CYZF{[iY%x�Y%=
\�QRFNBE="9CY%=
MyMiB�QR="[HDGFNYCMNv";*M�MNvGY2ý*FNY%;>`RQ]Md7�ý'QR=�\:Q]FNMND�;>`�FNY%;>`RQRM|7�QR[�=GB>M
lmBE9C�"FHBE9<QR[iY%x ø ÉÎQ]SEDGFHY<t*@ � �-xGYZMN;>QR`�[cQR=fÉÎQ]SEDGFNYw6G@ � ù{@

� v"Yoz0[iYZF8TW=
MiYZFNjÍ;>lmYAO,;>=�;*S>YZF ø �fØ%ÐÛù ø ÉÎQ]SEDGFHYUt*@ � ù{��xGYZMN;>QR`R[�Q�=fÉ�QRSEDGFNYw6G@:6
ù�v�;>="x"`]Y%[
MNvGYCx"Q]FHY%lmM�;*�"�-`RQRlZ;*MNQ]BE= � lmBE=
MiFNBE`�QR=
MiYZFH;>lmMNQ]BE=¯;>[_�!Y%`R`�;>[_MNvGYC;>DGMiBE9<;*MNQ�l�Q�=�MiYZFH;>lmMNQRBE=¯MNv";*M
�"FNB�\�Q�xGY%[�MNvGY_ò:QR=GY%[iMNv"YZMNQRlLj�YZY%x"w�;>lNòfj�B>F8=";\�Q]SE;*MNQRBE=,;>="x�;*S>S>FHYZSE;*MiY�9<;>=�Q]��D"`R;*MNQRBE=b@ÎTW=
MiYZF
;>="x�QR=�MiF{;�[NDGw�[i7:[iMiY%9 x�;*MN;�Ym�GlHv";>=GS>Y¯QR[C��FNB\:QRxGY%xôw�7ô;�[iYZMPB>jL[N��Y%lZQ�;>`RQ]óZY%x$QR=
MiYZFNjÍ;>lmY%[
�8v"Q�lHv,Q�9C��`]Y%9CY%=
M8[i�}Y%lZQ]�-l_�"FNB>MiB:lmBE`R[0MiBPSED";*F{;>=�MiYZYUYm�:MiY%="x"Q]w�Q�`RQ]M|7�;>="x'[NDGw�[i7:[iMiY%9ÙQR="xGY �
�}Y%="xGY%="lmY>@ � v"Q�[<lmBE9<9�D"="QRlZ;*MNQ]BE=�MN;*ò>Y%[�MNvGY�j�B>FH9 B>jolZ`RQRY%=�MX;>=�x�[iYZFN\>YZF�;*�"��`RQ�lZ;*MNQ]BE="[Z�
D"[NQ�=GS<w}B>MNv � BE9<9CBE= Ü w:úiY%lmM�a8Y%Ï
D"Y%[iM�ÿ!FNB>ò>YZFo60FHl{v"Q]MiY%lmMNDGFNY ø �cÜ a0ÿ�6LùcB\>YZF � � u&`�TVu
;>="x/kGQR9C��`]Y Ü w:úiY%lmMc6�lZlmY%[N[0uKFNB>MiB:lmBE` ø k Ü 60u�ù!B\>YZFL? �8� u�@

� v"Y8FNY%[iMhB>jbMNv"QR[K��;*�}YZFhQR[KB>FNSE;>="Q]óZY%x�;>[Kj�BE`R`]B��8[Z@ Ü DGF!QR9<9CYZF{[NQ]\>Y8x"Q�[i��`R;7AMiY%l{v"=GBE`]B>S>7
QR[K�"FNY%[iY%=
MiY%xb�:`]B
BE[NY%`]7ClmB>FNFNY%[i�}BE="x"Q�=GS_MiB�; � 64^��8@�ñ�YLQR="lZ`RD�xGY�BEDGF�9CB>MNQ]\*;*MNQ]BE=Xj�B>FhD�[NQR=GS
MNv"QR[�Y%=
\�QRFNBE="9CY%=
MZ�(;>="x¯\:Q]FNMND";>`�FNY%;>`�Q]M|7'QR='S>Y%=GYZFH;>` @�ñ�Y<MNvGY%=¯�"FHY%[iY%=�M_MNv"Y<[iB>j�Md�!;*FHYX;*F �
lHv�Q]MiY%lmMNDGFNYcB>j}MNvGY8^�Q]FHMND";>`"JL;*MN;oñ�;*FNY%v"BED"[iY ø Úfe$# ù{�G;>="xCYm�:��`R;>QR=Cv"B��MNv"Y¾FLO/~ � w-;>[iY%x
ø F_O,JHGL~Îù�Ï
D"YZFHQ]Y%[c;*FNYAlmFNY%;*MiY%x,;>="x,x"QR[iMiFHQRw�DGMiY%x�;>9CBE=GSE[iMcMNv"Yo\�;*F{Q]BED"[�x";*MN;<[NBEDGFHlmY%[Z@

´¶µ�Ë Ìaz�ËÍºX¸�ºÎÍ Â¾ÅX¸�È[¼&ÅÄ¸�Â�Ç

TWM!v";>[!w}YZY%=�Y%[iMNQR9<;*MiY%x2MNv�;*M!MNv"Y0MiB>MN;>`}�!B>FH`RxG�0QRxGY Ü ~460uô9X;*FNò>YZMZ�"QR="lZ`RD�x"QR=GSoQR9<��`]Y%9CY%= �
MN;*MNQ]BE=ô[iYZFH\�QRlmY%[%���!;>[X;*w�BED"McúND"[iMUB\>YZF�Ï � w�QR`R`RQRBE=�j�B>FCMNv"Y�7>Y%;*FXr*s>s>s:@ºTWMC[NvGB�!Y%xô;r6Es
�}YZFHlmY%=
MolmBE9C�}BED"="x'S>FNB�8MNv�FH;*MiY<B�\>YZFyMNvGYCj�BEDGF_7>Y%;*FH[oD�=�MNQR`�t%�>�E9
�Û6 � �}YZFHlmY%=
MoQR=ºt%�>�>���

�



r*sf�}YZFHlmY%=
MoQR=ôt%�>�>��;>=�x�;*w}BEDGMyr>r�@ � �}YZFHlmY%=
MoQR=�r*s>s>s^�ß9	6 � @<TW9X9CYZFH[NQ]\>YC\:Q]FNMND�;>`4FHY%;>`RQ]M|7
v";>[Pw}YZY%=$YZ\>BE`]\:QR=GS¶QR=$;¶x"Qpo}YZFNY%=�MX�!;7>@ÌTW^�a ;*�"��`�QRlZ;*MNQ]BE="[<="B� QR="lZ`RD"x"Yf�!;7 � ��=�x"QR=GS
;>="x��!;>`Rò
MNvGFHBEDGSEv"[�QR=��}BE[N[HQ]w�`]7ºvGBE[iMNQR`RY,Y%=
\�Q]FHBE="9CY%=
MN[Z�c\:Q]FNMND";>`8�"FNB>MiB>M|7���QR="S ø \>Y%v"Q�lZ`]Y%[
;>="x/[i��;>lmY%lmFH;*j�MN[{ù{�}9CY%x"QRlZQR="Y ø \�QR[HD";>`RQ]óZY%xf[ND"FNS>YZFHQ]Y%[Z��O,a8T{�-MiFH;>QR="QR="SU;>=�x���`R;>=�="QR=GS
ù{��üVYm� �
�}YZFHQ]Y%="lmY%[HýC;*�"��`RQ]Y%xf;>[0lZ`RQR="Q�lZ;>`-MNv"YZFH;*�
7 ø FNY%`�Q]YZ\�Q�=GSU^�Q]YZMN=�;>9�Ym�:��YZF{Q]Y%="lmY%[�MiB<MiFHY%;*M8�}BE[iM �
MiFH;>D"9X;*MNQRl<[iMiFNY%[H[Ax"Q�[iB>FHxGYZF�ù{�4;>="x�Y%=
MiYZFNMN;>QR="9<Y%=�MAB>jclmBEDGFH[iY � �>�D� @2ñÈQ]MNv.J0TW^L� � ÜLö �(�!Y
[iBEDGSEv
MyMiB¯QRxGY%=
MNQ]j�7/MNv"YXFNY%Ï�D"Q]FNY%9<Y%=�MN[Z�ÎlHv�;*FH;>lmMiYZFHQR[iMNQ�lZ[A;>="x¶[iMiFHD�lmMNDGFNYX=GYZY%x"Y%x�MiB'w�D"QR`Rx
;,[N7�[iMiY%9 MNv";*Myw�FHQRxGS>Y%[LMNvGY%[NYXM|�!B'FH;*��QRx"`R7�YZ\>BE`]\:QR=GS��"Y%`�x"[_B>j�lmBE9C��DGMNQ�=GS�[NlZQ]Y%="lmY>@fz�[ �
QR=GS¯MNvGYf9CYZMNv"B�x"[UB>j�x";*MN;¯��;*FNY%vGBED"[NQ�=GSG��BEDGF<[i7:[iMiY%9 �!BED"`Rx¶MNvGY%=ºw}Yf;*w�`]Y2MiB�;>`R`RB��;
D"[iYZFKMiByYm�:��`]B>FNYc9�D"`]MNQRx�QR9CY%="[NQRBE=";>`
x�;*MN;oD"[NQR="So;>=XQR=
MiYZFNjÍ;>lmYcMNv";*MKjÍ;>lZQR`RQRMN;*MiY%[�[i��;*MNQR;>`�x";*MN;
Ym�:��`]B>FH;*MNQ]BE=�@

TWM_QR[8ò:=GB��8='MNv";*ML\�QR[HQ]BE=,QR[�w�7�jÍ;*F�MNv"Y�v�D"9<;>=b��[L9CBE[NMLx"BE9<QR=";>=
M0[iY%=�[iY ø 9<B>FNYUMNv";>=
� sC�}YZFHlmY%=
M�B>j4MNv"Yov
D"9X;>=f=GY%DGFNBE="[�;*FHYoxGYZ\>B>MiY%x�MiBC\:QR[NQ]BE=�ù�� � t � ��;>[c;UFNY%[ND�`]MZ�:��QRlmMiB>FHQR;>`�`]7
xGYZ��Q�lmMNQR=GS/;¯[iYZMUB>j�QR=Gj�B>FH9<;*MNQ]BE=§Y@o�Y%lmMNQR\>Y%`]7§QR=�lmFNY%;>[iY%[�MNvGYflmBE9<9�D"="QRlZ;*MNQ]BE=¶w�;>=�xG�8QRxGMNv
w}YZM|�!YZY%=�v�D"9<;>=2;>="xf9CY%x"Q�D"9f@Î?0D"9X;>="[�xGBG�"vGB�!YZ\>YZF%��v�;%\>Yo;>=GB>MNvGYZFc=�;*MNDGFH;>`b[iò:QR`R`�MNv";*M
lZ;>=Ôw}Y�D"[iY%xÔQR=Ê��FNB\:QRx"QR="S¶;ºMiFH;>=�[i��;*FNY%=
M�v
D�9<;>= � lmBE9C��D"MiYZF�QR=�MiYZFHj�;>lmY>@ � v�QR[2QR[�BEDGF
[iY%="[NB>FHQR9CB>MiB>Fo[i7:[iMiY%9f@ATdMov�;>[Lw�YZY%=¯[Nv"B�8=¯MNv";*M_TW^La lZ;>=�QR="xGYZY%x'Ym�:��`]BEQ]MLBEDGF_;*w�Q�`RQ]MNQ]Y%[
QR= � JÕ=";%\:Q]SE;*MNQ]BE=PMiB�Y@o�Y%lmMNQ]\>Y%`R7<FNY%`R;7<lmBE9C��`]Ym�<[i��;*MNQ�;>`"FNY%`R;*MNQRBE="[Nv"Q]�-[¶� � � � �>� �P6�r � @ÎñÊQ]MNv
J�Td^L� � Ü_ö �*�!YcD"[iY!MNvGY�v
D"9X;>=b��[�\�QR[HD";>`
;*w-QR`RQ]MNQ]Y%[(MiB_lmBE=�\>YZ7ClmYZFNMN;>QR=�jÍ;>lmMN[�;*w}BEDGM�MNvGY�x";*MN;
;>="x/D"[iYoMNvGYAv
D"9X;>=b��[8=";*MND"FH;>`�[i��;*MNQ�;>`b��;*MiMiYZFH=/FNY%lmB>SE="Q]MNQRBE=,[iò:QR`R`R[�QR=��"FNY%[iY%=
MNQR=GSX[N��;*MNQR;>`
lmB>FNFNY%`�;*MNQ]BE="[c;>9CBE="SX[ND"l{vfj�;>lmMN[%@

´¶µ	Ð Ìaz�ËÍºX¸�º\Ñ�Â�Ç�Å�Ã¬¸YÒW»hÅX¸�Â�Ç

ñ�Y¯v";%\>Y'w�D"QR`RMU;§[i7:[iMiY%9þMNv�;*MZ��MiB§x";*MiY>�8Q�[CMNvGY,��FH[iM<MNv";*MP�"FNB�\�QRx"Y%[<MNvGY,D�[iYZFX�8QRMNv�;
x";*MN;/9<QR="QR="SPMiB�BE`R[iYZM�QR=�QR9<9CYZF{[NQ]\>YC\:Q]FNMND";>`ÎFNY%;>`�Q]M|7>@PTW=�MNv"YX[iBE`RDGMNQRBE=��"FNY%[iY%=
MiY%x�QR=�MNv"QR[
�!B>FNò-��YZ\>YZFN7<;*MiMiY%9C��M!v";>[hw}YZY%=X9<;>x"YcMiBA��FNB\:QRxGYcMNv"Y0D"[iYZFh�8Q]MNv<;yMN;>[iò � [i�}Y%lZQ]��lc�!B>FNò:QR=GS
Y%=
\�Q]FHBE="9CY%=
M�w�7/;>x�xGFNY%[N[NQ�=GS�[NYZ\>YZFH;>`��"FNB>w-`]Y%9<[LQR="vGYZFHY%=�M�MiB,x";*MN;2\:QR[ND";>`�Q]ó%;*MNQ]BE='QR='S>Y%= �
YZFH;>`h;>="x�TW^�aÖQR=��-;*FNMNQRlZD"`R;*F@ Ü lZlZ`RD�[NQ]BE=��"FHB>w�`]Y%9<[_;*FNY�;>x"xGFNY%[H[iY%x�w�7�QR=�MiFHB�x"D�lZQR=GS2MNvGY
lmBE="lmYZ�"M_B>jh;�lZ`�DGMNlHvGY%x�;>=�x'v�;>="x � lmBEDG��`RY%x,û"BE;*MNQ�=GS�9<Y%=
D"[ ø � @ � @RtùL;>=�x/w�7,��FNB\:QRx"QR="SP;
M|�!B<x"Qpo}YZFNY%=
M�\�QR[HD";>`�Y%=�lmB�x"Q�=GSAB>jÎx";*MN; ø 6G@ r�@Rtù{@ ö ;\�Q]SE;*MNQRBE=b�GB>FHQ]Y%=
MN;*MNQ]BE=f;>="xf;*S>S>FNYZSE;*MiY
Ï�DGYZFN7�j�D"=�lmMNQ]BE="[�;*FNYy;>`�`b�"FNB�\�QRx"Y%xfQR=�;<9<;>=�=GYZFcMNv";*M8x"B
Y%[c="B>M8x"QR[iY%="SE;*S>YoMNvGYoj�YZY%`RQR=GSCB>j
�"FNY%[NY%="lmY_�8Q]MNv"Q�=PMNv"YoTd^La ø � @ rEù{@

tZs



Ü ="Y<B>j�MNvGYP9<BE[iMy[NQ]SE=�Q]��lZ;>=
MyQR[N[ND"Y%[oQR=�;>=
7�QR9<9CYZF{[iY%x�\:Q]FNMND";>`�Y%=
\:Q]FNBE="9CY%=
MyQR[yMNvGY
;*w�QR`�Q]M|7ºMiBº[ND"lZlmY%[N[ijÍD"`R`R7ºQ�9<9CYZFH[iY/MNvGY¯D"[iYZF2QR=$^Lao@�60[P�8QR`�`�w}Y/x"QR[HlZD"[N[iY%x�QR= � v";*�"MiYZF
� �ÎQR9<9CYZFH[HQ]BE=�QR[yx�Q]FNY%lmMN`]7'FNY%`R;*MiY%x.MiB,MNvGYX[N7�[iMiY%9���[A;*w�Q�`RQ]M|7/MiB,�"FHB\:QRxGY<MNvGYPD"[iYZFy�0Q]MNv�;
jÍ;>[iM�;>="xf;>lZlZDGFH;*MiY_\:QR[ND";>`-j�YZY%x2w�;>lNò2lmB>FNFNY%[i�}BE="x�QR=GSyMiBCMNv"Y%Q]F�9CB>MNQ]BE=��8Q]MNv"Q�=XMNvGY � 64^L�c@
� v"Q�[AQR[�vGB����hYf[NQR9�D"`R;*MiY�MNvGY�ò�Q�=GY%[iMNvGYZMNQRlPj�YZY%xºw�;>lNò§MNv";*MCQR[U;>=¶Q�=�MiYZS>FH;>`!��;*FHM�B>j8BEDGF
[iY%="[NB>FHQR9CB>MiB>FC[i7:[iMiY%9f@.6�[��"FNY%[iY%=
MiY%xôQR=�� � s � ��MNvGY2j�FH;>9CY2`R;*MiY%="lm7§FH;*MiY2B>j0;¯[i7:[iMiY%9 QR[
x"Q]FHY%lmMN`]7§FHY%`R;*MiY%x�MiB§�8v";*M�QR[<ò:=GB�0=�;>[�nmp �b����Ó�¨©¢!�:��@ÑñÈQ]MNv�MNv"QR[XFNYZSE;*FHxb���!Y/v";\>Y
xGY%[NQRSE=GY%x,MNv"YA^ Ü ~460uÌ[iMiFHD"lmMNDGFHYAMiB2x"Q]FNY%lmMN`R7�;>x"xGFNY%[N[L[NlZ;>`�;*w�QR`RQ]Md72\>YZFH[ND"[�FNY%;>`RQRM|7,QR[H[NDGY%[Z@
^ Ü ~460u��!;>[8�"FH[iM���FNY%[iY%=
MiY%x�QR=ï� 6 � ;>[0;<v
7
w"F{QRx2x";*MN;<[iMiFHD�lmMNDGFNY_MNv";*M�;>`R`]B�0[�J0TW^L� � ÜLö
MiBU�"FNB�\�QRx"Y0;¯üVFNY%;>`RQR[NMNQRlZýoYm�:�}YZFHQ]Y%="lmY�FNYZSE;*FHx"`RY%[N[KB>j4MNvGYL[NQ]óZY�B>j(x";*MN;UQR=PMNvGY0Y%=
\:Q]FNBE="9CY%=
MZ@
� v"Q�[�QR[8;>lZlmBE9C�-`RQR[NvGY%x2MNv"FNBEDGSEv�SED�;*FH;>=�MiYZY%Q�=GSXMNvGYyj�FH;>9<YoFH;*MiYAQ�=fTd^LaÑFNYZSE;*FHx"`]Y%[H[�B>j�MNvGY
=�D"9yw}YZF�B>jÎMNvGYox";*MN;X;*S>S>FNYZSE;*MiY%[��"FNY%[iY%=
MZ@

^ Ü ~460u�;>`R[iBU;>x"xGFNY%[N[NY%[hMNv"YLlmBE=�lmYZFH=�B>j4QR=
MiYZFH;>lmMNQ]\>Y Ü ~460uºB>�}YZFH;*MNQ]BE=�[hMNv"FNBEDGSEv�MNvGY
9<;*MiYZFHQ�;>`RQ]ó%;*MNQ]BE=2B>j�\�;*F{Q]BED"[ Ü ~460u�FNYZSEQ]BE="[�w�;>[NY%xfBE=fMNvGYolmBE="lmYZ��M8v"Q]YZFH;*F{lHv
7PxGY%[NlmF{Q]w�QR=GS
MNvGYCx";*MN;2x"QR9<Y%="[NQ]BE="[%@Lk:QR=�lmYAMNvGYCQR=
MiFNB:x"D"lmMNQ]BE=,B>jKMNvGY � z�ÿ�� � ÿ�% B>�}YZFH;*MiB>F-� � 9 � �bMNvGYZFNY
v";>[Lw}YZY%=�;2S>FNY%;*Myx"Y%;>`ÎB>jhFNY%[NY%;*FHlHv.BE=�x";*MN;*w�;>[iY<FHYZ�"FNY%[iY%=
MN;*MNQ]BE="[_;>QR9<Y%x�;*MyxGYZ\:QR[NQR=GS2;
[i��;*MNQ�;>`�x";*MN;<[iMiF{D"lmMNDGFNY_MNv";*M�QR[��!Y%`R`�[ND"QRMiY%x2j�B>F�QR="xGYm�GQR=GS�MNvGYyx";*MN;XlZDGw}Y-� t � �-r>�:� � �G�L6 � �
t � @ºTW=¶MNvGYfS>F{;*��v"QRlZ[ClmBE9<9�D"="QRM|7.BE=ºMNv"YfB>MNvGYZFXv";>="x��K;'\>YZFN7¶Q�9C�}B>FNMN;>=�MCQR[H[NDGY2QR[UMNvGY
;*w�QR`�Q]M|7�MiB��-;*FNMNQ]MNQ]BE=¶MNvGYf^La��!B>FH`RxºQR=
MiB�lHv�D"=Gò:[C[iB¯MNv";*MCMNvGYZ7ºlZ;>=ºw�Y2FNY%=�xGYZFNY%xº;*MX;
FNY%;>[iBE=�;*w�`]Y<FH;*MiY�B>j�[i�}YZY%x(� � ��rE9��Û8*sG�Ø9*�:���>� � @ � v"Y<FNY%;>[iBE=§MNv";*My^ Ü ~(6�uÌ��;>[A="YZY%xGY%x
QR[LMiB�w}YC;*w�`]YUMiB,lmBE9Aw�QR="YCw�B>MNv�;>x"\�;>=
MN;*S>Y%[AQ�=�MiB2BE=GYX[NMiFHD"lmMNDGFNYC;>="x�v"Y%="lmYCw}Y<;*w�`]YUMiB
B>w"MN;>QR=.;>=.QR=
MiYZFH;>lmMNQ]\>Y Ü ~(6�uÕB>�}YZFH;*MNQ]BE=�[o;*MA;fSED�;*FH;>=�MiYZY%x§j�FH;>9CY<FH;*MiY>@ � vGY<^ Ü ~(6�u
[iMiFHD�lmMNDGFNYoMNv";*M�QR[��"FHY%[iY%=�MiY%x'QR=fMNv�QR[�MNvGY%[NQ�[8lmBE="[NQ�[iMN[cB>j�;Xx�;*MN;<��;*FNMZ�-MNvGYy^ Ü ~(6�u � lZDGw}Y>�
;>="xfFHY%lZDGFH[NQ]\>Y_�-;*FNMNQ]MNQ]BE="Q�=GS�[N��;*MNQR;>`bQR="x"Ym��lZ;>`R`]Y%x�MNvGY_^ Ü ~(6�u � MiFHYZY ø [iYZY � v";*�"MiYZF�8Eù{@

´¶µ¼Ô Ìaz�ËÍºX¸�º\À Ã,u¶¼¾ÇW¸Õ©¼&ÅX¸ÆÂ�Ç

� v"Q�[ÎMNvGY%[NQR[�QR[�B>FNSE;>="Q]óZY%x<;>=�;>`]B>S>BED"[N`]7�MiBoMNvGY8�!;7<J0TW^L� � ÜLö �!;>[Kw�D"QR`RM��>Y%;>lHv�9CB�x�D"`]Y�B>F
9<;>QR=UMN;>[NòUQ�[��"FNY%[iY%=
MiY%x<QR=C;y[iYZ��;*FH;*MiY8l{v";*�"MiYZF%@�ÉÎQ]F{[iMZ��[iBE9CY8FNY%`R;*MiY%xC�!B>FNòCQR[ÎFNYZ\:Q]YZ�!Y%x<QR=
� v";*��MiYZF�r�@ � vGY8^LaÊFNY%[iY%;*FHl{v2QR[KYm�:MiY%="[NQR\>Y0w�D"MhBEDGF!j�B�lZD"[h�8QR`�`GFNY%9<;>QR=PBE=�FNY%[iY%;*FHl{v�MNv";*M
;>x"xGFHY%[N[(Ï�DGY%[iMNQ]BE=�[�MNv";*M4FNY%`R;*MiYKMiB�MNvGY!QR9C��`]Y%9<Y%=�MN;*MNQ]BE=oB>jGMNvGYhJ�TW^�� � ÜLö [i7:[iMiY%9f�>=";>9CY%`R7
D"[iYZF0QR=�MiYZF{;>lmMNQ]BE=�lmBE="lmYZ�"MN[%@ � vGY%=��G�hYo��FNY%[iY%=
Mc[iBE9CYoB>jÎMNvGY_�!B>FNòfxGBE=GYoQR=f;*����`]7:QR=GSUMNvGY
� 64^��$MiY%lHv"=GBE`RB>S>7�MiBCMNv"YL;*FHY%=";UB>j4x";*MN;U\:QR[ND�;>`RQ]ó%;*MNQ]BE=b@ � v�QR[hQ�[hj�BE`R`]B��hY%x2w�7��"FNY%[iY%=
MNQR=GS

t>t



MNvGY�9<;>QR=�lmBE="lmYZ��MN[0B>j�;Px";*MN;<��;*FNY%vGBED"[NY>@�TW= � v";*�"MiYZF�6X;>="x � �hYA�"FNY%[iY%=
M8MNv"Yy\:Q]FNMND";>`
Y%=
\�Q]FHBE="9CY%=
M�MNv";*MÎQR[�lmFNY%;*MiY%x�w�7_MNvGYK[i7:[iMiY%9f@ � v";*�"MiYZFÛ60x�QR[NlZD"[N[NY%[�vGB�§MNvGYKY%=
\:Q]FNBE="9CY%=
M
QR[�w�D�QR`]MK�0v"QR`]Y � v";*�"MiYZF � ��FNY%[iY%=
MN[�MNvGYoQR=
MiYZFH;>lmMNQ]BE=fMiY%l{v"="QRÏ�DGY%[�;%\*;>QR`R;*w-`]Y>@�TW= � v";*�"MiYZF¶8
MNvGY�^ Ü ~(6�uô[iMiFHD�lmMNDGFNY8MNv�;*M!�!YLv";%\>Y_xGY%[NQRSE=GY%xXMiBC;>x"x"FNY%[N[h�"FNB>w�`]Y%9X[�B>j�jÍ;>[iM�QR=�MiYZF{;>lmMNQ]\>Y
\:QR[ND";>`RQRó%;*MNQ]BE=2QR[��"FNY%[NY%=�MiY%xb@

� v"Y/lmBE9<9�D"="QRlZ;*MNQRBE=�`R;7>YZF2MNv";*M�lmBE=�=GY%lmMN[2[i7�[NMiY%9 Q�=�MiB¶BE=GY/D�="Q]MXQR[P�"FNY%[NY%=�MiY%xÈQR=
� v";*��MiYZF{9
@XTV=�MNv"QR[ylHv";*�"MiYZFA�hYPQR`R`RD"[NMiFH;*MiYCvGB� �cÜ a8ÿ�6õQR[_QR9<��`]Y%9CY%=
MiY%x�[iB�MNv";*MAMNvGY
x";*MN;�lZ;>=�w�Y0MiFH;>="[i�}B>FNMiY%xPMiBUMNvGY � 6(^L�ºv";*FNYL;*MhMNv"Y�z�="Q]\>YZFH[HQ]M|7CB>j(6�`]w}YZFNMN;:@�ÉÎQR=";>`R`R7A�!Y
�"FNY%[NY%=�M�;y[ND�9<9<;*FN7CB>j�MNv"Y8�!B>FNò<�"FNY%[NY%=�MiY%x�;>="xPBEDGFhjÍDGMNDGFHY0;*S>Y%="x";AMNv";*M�v"Q]SEv"`�Q]SEv�MN[KMNvGY
jÍDGMNDGFNY_x"Q]FHY%lmMNQ]BE=2j�B>F0Ym���-;>="x"QR=GSC;>="xfQ�9C�"FNB�\�QR="S�BE=�MNvGYy[i7:[iMiY%9f@

t%r



� �������$��� Ö

× ���!í ë(��� �þì �

� B�MNv"YCw�Y%[NM0B>jhBEDGF_ò�="B�8`]Y%x"S>Y>�bMNvGYZFNYCQR[L=GB2��DGw�`�QR[NvGY%xf�!B>FNò/MNv";*Mo;>x"xGFNY%[H[iY%[�MNvGYC9<;>QR=
�}BEQR=
MN[0B>jhMNvGYCJ�Td^L� � ÜLö [i7:[iMiY%9R�([N��Y%lZQR��lZ;>`R`]7>�}�"FNB�\�Q�x"QR=GSPMNvGYCD"[iYZFL�8Q]MNv¯;>=�QR9<9<YZFH[NQ]\>Y
\:Q]FNMND";>`(Y%=�\:Q]FNBE="9<Y%=�M0j�B>FLQR=
MiYZFH;>lmMNQ]\>Y Ü ~(6�uÈB>��YZF{;*MNQ]BE="[cBE=';PFNY%9CB>MiYUx";*MN;X��;*FNY%vGBED�[iY>@
?0B�!YZ\>YZF%�-MNv"YoFNY%[iY%;*FHl{v,QR=�MNvGY_�"Y%`Rx"[cB>j4^Lao��x�;*MN;X9<QR=�QR=GSU;>="x�lmBE9C��D"MiYZF � v
D�9<;>=�QR=
MiYZF �
;>lmMNQ]BE=�QR[�Ym�:MiY%="[NQ]\>Y>@yTdMLQR[�MNvGYC;>9<;>`]SE;>9<;*MNQRBE=¯B>jKMNvGY%[iYCQR=
MiB�BE=GYUw�B:xG7fMNv";*MoQ�[0=GB�\>Y%`�QR=
BEDGFcFHY%[iY%;*FHlHv�@�TW=�MNv"QR[�lHv�;*�"MiYZF0[iBE9<YoFNY%`R;*MiY%xf�!B>FNò2j�FNBE9�MNvGY%[iY_��Y%`Rx"[�QR[���FNY%[iY%=
MiY%xb@

JLDGFHQ�=GSyMNvGYL��;>[NMhj�YZ�Ê7>Y%;*FH[�MNvGYZFNY_v";>[!w}YZY%=2;�[HQ]SE="Q]��lZ;>=
MhQ�="lmFNY%;>[iYLQR=PMNvGY_=
D"9Aw}YZFhB>j
lmBE9<9CYZF{lZQR;>`Î;*�"��`RQRlZ;*MNQRBE="[8MNv�;*M�v";\>YCw}YZY%='x"YZ\>Y%`]B>��QR=GS�;*�"��`RQ�lZ;*MNQ]BE="[0MNv";*M0FHY%`R;*MiYUMiB�'�QR9
Ë�FH;7-��[8lmBE="lmYZ�"M�B>j(MNvGY_x";*MN;UlZDGw}YLQR=
MiFNB�x�D"lmY%xPQ�='t%�>�E91� � 9 � @ � vGY��}B>MiY%=�MNQR;>`�B>j�;*w�QR`RQ]Md7CMiB
SE;>QR=�;>=2D"="xGYZFH[NMN;>="x"QR=GS_MNv�;*M!�0QR`R`";>QRx�lmB>FN�}B>FH;*MNQ]BE=�[hQR=PMNvGY%Q]F�xGY%lZQR[HQ]BE=X9<;*ò:QR=GSA�"FNB:lmY%[N[�QR[
MiB�BU;*MiMiF{;>lmMNQ]\>Y_MiB�9XQR[N[Z@�6�[!;AFNY%[ND�`]MZ�
�!YLv";%\>YLw}YZY%=X�0Q]MN=GY%[N[NQ�=GSy;�S>B
B:x2xGY%;>`-B>j(=GYZ�Ô;>="x
BE`Rx'lmBE9C��;>="QRY%[cMNv";*MLv";%\>YUw}YZY%=/MN;*FNS>YZMNQR=GS�MNvGYA9X;*FNò>YZM_[iYZSE9CY%=
M��ß9��br>r:� � t>� � rG���*sG��6�� � @
� vGY_\:QR[ND�;>`�;>[N��Y%lmMN[8B>jÎMNvGY%[iYo�"FHB�x"D�lmMN[�QR[�`RQR9<QRMiY%xPMiBXMNvGYy[iMN;>="x�;*FHxfxGY%[iò�MiB>�/x"Q�[i��`R;7>@

r µM´ ·¹¸�ºX»�¼¾½/Ñ�ÅB· ¿ Å ÁWÁW½M¸�Ø©¼&ÅX¸ÆÂ�Ç�º

TV=�MNv"QR[o[NY%lmMNQ]BE=��!Y<�"FNY%[NY%=�Mo[iBE9<YXB>j�MNvGY<[iB>j�M|��;*FNY2;*�"��`RQRlZ;*MNQRBE="[LMNv";*MyD"[NYCMNvGY<TW^�a Y%= �
\:Q]FNBE="9CY%=
MLB>j�MNvGY � 64^��8@ � 6(^L�Ì;*����`RQRlZ;*MNQ]BE=�[_v";%\>Y<w}YZY%=�D�[iY%x�QR=¯MiFH;>QR=�QR=GS���YZB>�-`]Y<;>[
FNYZ�}B>FNMiY%x/w
7 � Y%=�7>BE='YZM_;>` @Ø� � � � @LTW=/\�QRFNMND";>`�FHY%;>`RQ]M|7>�}MNvGYUlmBE[iML;>="x'FHQR[iò:[cB>jK�"FNB\:QRx"Q�=GSX;
v";>="x�[ � BE=�MiFH;>QR=�QR=GS�QR[o9XQR="QR9�D"9f@<ñÊv";*M�QR[_\>YZFN7�QR9<��B>FHMN;>=�MoQR=�MNv"QR[o[iMND�xG7>�[� � � � ��QR[yMNvGY
jÍ;>lmMXMNv";*M��8v";*MXQ�[X`]Y%;*FH="Y%x$QR=$;.\�Q]FHMND";>`�Y%=
\�Q]FHBE="9CY%=
MXQR[<FHYZMN;>QR=GY%x�Q�=ôMNvGY,FHY%;>`c�!B>FH`Rx,�
vGB��hYZ\>YZF%��;>[�[NDGS>S>Y%[NMiY%x§w�7�MNvGY�[iMND"xG7>��MNvGYPlmBE=
\>YZFH[iYfQR[A=GB>MyMiF{DGY>@ � 64^��×;*�"��`�QRlZ;*MNQ]BE="[
;>`R[iB�v";%\>YUQR9<9<Y%x"QR;*MiYy;*�"�-`RQRlZ;*MNQ]BE="[0QR=fB>MNvGYZF_[NlZQRY%="lmY%[0Q�="lZ`RD"x"Q�=GS�l{vGY%9<QR[NMiFN7>@8ÿ!YZMNvGY%`�v";>[

t �



QR`R`�D"[iMiFH;*MiY%x¯vGB�� MNvGY � 64^��ÌY%=�\:Q]FNBE=�9CY%=�MolZ;>=�w�YCD"[NY%x�MiB,[NQR9�D"`R;*MiYCl{vGY%9<QRlZ;>`�û�B
B:x"QR=GS
QR=¯;2lmBE=�MiFHBE`R`]Y%x¯Y%=
\�Q]FHBE="9CY%=
M�� t%r � @ � �!BfB>jKMNvGYUw}Y%[iM_[NDGFN\>YZ7:[LQR='MNvGYU�"Y%`Rx¯;*FNYUMNvGBE[iYCB>j
^�;>="JL;>9 ;>="x/ÿhFHB
B>ò,Q�=��8v"Q�lHv,;�lZ`R;>[N[HQ]��lZ;*MNQ]BE=/;>="x/;>='QR= � x"YZ�"MNv,x"Q�[NlZD"[N[NQRBE=2B>j�\�;*F{Q]BED"[
TW^�aÌ�hB>FNòfQR[���FNY%[iY%=
MiY%x§� �>� ��� �=� @

� v"YP^LaõMiY%;>9 ;*MUMNvGY��h`]Y%lmMiFNBE="Q�l<^LQR[ND";>`RQRó%;*MNQ]BE=.~4;*w�B>F{;*MiB>FN7 ø +�Úf �ùyv";\>Y2D�="xGYZF �
MN;*ò>Y%=Ì;ºFHY%[iY%;*FHlHvÑ;*S>Y%="x";ôMNv�;*Mf�"FNB\:QRxGY�9CY%;>=�[fB>j�9X;*ò�QR="SôMNvGY � 64^���Y%=
\:Q]FNBE="9CY%=
M
9CB>FNY�[ND�Q]MN;*w�`]Y/j�B>F�[NlZQRY%=�MNQ]�-l/x";*MN;º\:QR[ND�;>`RQ]ó%;*MNQ]BE="[XMNvGFNBEDGSEvÊlmBE`R`�;*w�B>F{;*MNQR=GS¶FNY%9CB>MiY�^La
D"[iYZF{[~�:8:t>�g8>r:�X9�t � @!JLDGF{QR=GSUMNvGYo��;>[NM~qªv@¯7>Y%;*FH[Z�-MNvGYy�K^�~Í²cMiY%;>9Ùv";>[8w}YZY%=fj�B:lZD"[iY%x��"FHQ �
9<;*FHQ�`]7PBE=/w�D"Q�`Rx"QR=GS�;<j�FH;>9CYA�hB>FNòfMNv�;*M0lZ;>=/w�YAD"[iY%x�j�B>FL9AD"`RMNQb^�aÑY%=
\�Q]FHBE="9CY%=
MN[8B�\>YZF
;U=GYZM|�!B>FNò�@!k�BE9CY�B>j(MNv"Y%Q]FhBE`�xGYZF�;>="xP9X;*MNDGFNYL�hB>FHòXQR="lZ`RD�xGY%[�MNvGYLj�FH;>9CY��hB>FHò � 64^��KYZFH=
�8v"Q�lHv2��;>[8D"[iY%x2MiB�QR9C��`RY%9CY%=�M�MNvGY_MNv"Yoj�BE`�`]B�8Q�=GS�;*����`RQRlZ;*MNQ]BE=�@

� 64^L��\:QR[�� � 6 � QR[!;A[NYZMhB>jbMiB�BE`R[!j�B>F!MNvGYLQR=
MiYZFH;>lmMNQ]\>Y�\�QR[HD";>`RQ]ó%;*MNQ]BE=X;>="xXYm�:��`]B>F{;*MNQ]BE=XB>j
`R;*FNS>Y0[iYZMN[KB>jbMNQ�9CY�\�;*FH7�QR="Sy[NlZ;>`R;*FH[h;>="x<\>Y%lmMiB>F��"Y%`�x"[�[ND"l{vX;>[hMNvGBE[iY8j�FNBE9ÛMNv"Y ö_� k:6Ì� �>�=�
[NQR9�D"`R;*MNQRBE="[�D"[NQR="S_MNvGY � 64^L�.Y%=
\�QRFNBE="9CY%=
MZ@ � vGY8;>DGMNv"B>FH[hv�;%\>Y0;>x�xGFNY%[N[iY%xXMNvGY8��FNB>w�`]Y%9
B>j�QR=
MiYZFH;>lmMNQ]\>Y�j�FH;>9<Y<FH;*MiY%[Aw
7�x"Q]\:QRx"Q�=GSPMNv"YPlmBE9C��D"MN;*MNQ]BE="[ow}YZMd�hYZY%=¶[iYZ\>YZFH;>`h9<;>lHv"Q�=GY%[
MNv";*McF{D"=f;>[i7:="lHvGFHBE=GBED"[N`]7>@KTW=fMNv�QR[��hB>FHò-�"MNv"Yy;>DGMNvGB>FH[8;>`R[iB<Y%9C�-v";>[NQ]óZY%x2MNvGYyj�;>lmMcMNv�;*M0;
S>FNY%;*MLxGY%;>`4B>j�Y@o�B>FNM0�!;>[�FNY%Ï�D"Q]FHY%xfMiBXY%="[HDGFNYoMNv";*M�YZ\>YZFN7f��;*FHM8B>j�MNvGYA\�QR[HD";>`RQ]ó%;*MNQ]BE=��"FNB �
lmY%[N[LQR[0FHD"="=�QR=GSCQR=,[N7�="l{vGFNBE="QRó%;*MNQ]BE=,�0Q]MNvGBEDGM{�P
�d��Ó���¨¬«�@�TdMLQR[0;>`R[iB2=GB>MiY%x'MNv";*M�;>="B>MNvGYZF
[NQ]SE=�Q]��lZ;>=
M_��B>FHMNQ]BE=�B>j�MNvGYP�hB>FNò���;>[�xGYZ\>B>MiY%x.MiB��!;*F{x"[yMNv"YP;*w�QR`�Q]M|7'MiB,FNY%=�xGYZFA9<;>[H[NQ]\>Y
;>9CBED"=
MN[0B>jÎx�;*MN;XQR=
MiYZFH;>lmMNQ]\>Y%`]7>�-v"B�ÌMNv�;*M8��;>[0xGBE="YoFNY%9<;>QR=�[cD"=G��D"w�`RQR[Nv"Y%xb@ � vGYyQR=
MiYZF �
;>lmMNQ]BE=��0Q]MNv"QR=,MNvGY � 6(^L��\:QR[���;>[o=GB>M_;f9<;>QR='j�B�lZD"[_Q�=/MNv"Y��!B>FNò���;>[oQ]M��!;>[o�"FNY%[iY%=
MiY%x
MNvGFNBED"SEv.MNvGYfD"[NYXB>j0r*J � w�;>[iY%xº�0QRxGS>YZMN[�MNv";*MU;*�"�}Y%;*FU;*M�MNvGY2óZYZFNB � ��;*F{;>`R`R;��}@ � v"Y�=GYm�:M
[iY%lmMNQ]BE=,�8QR`R`-MN;*ò>YA;XlZ`]BE[iYZF8`]B�B>ò2;*McMNvGYyv�D"9<;>= � lmBE9<��DGMiYZF8QR=
MiYZFH;>lmMNQ]BE=�j�;>lmMiB>FH[%@

r µ	r Ù ÂºÊ Ì Âw½LÇ�ÅXËÍÃÄ¼mØÛÅÚx ¸¥Å¹z ·¹¸�Ã�ÅÄ»�¼¾½Rx Â¶Ã¬½�ÛWº

6�[0lmBE9C�-;*FNY%x'MiBPMNvGYAYm���}BE=GY%=
MNQR;>`4S>FNB�8MNv,B>jKx�;*MN;P9<Q�="QR=GSG�"^La×;*�"��`RQ�lZ;*MNQ]BE="[cMNv�;*M0�}YZF �
j�B>FH9�FNY%;>`4�!B>FNòï� 6�r � v";>[0w}YZY%=,QR=,;X[iMN;*MiYU[N`]B��Ì�"FNB>S>FHY%[N[NQ]BE=b@ � v�QR[cQR[�w}Y%lZ;>D"[NYy�8v"Q�`]Y_MNvGY
[NlZQ]Y%=
MNQ]��l0lmBE9<9�D"="Q]Md7X[iYZY%9<[!MiBU;*S>FNYZYLBE=XMNvGY�jÍ;>lmM!MNv�;*MhTW^�aÔ;*����`RQRlZ;*MNQ]BE=�[Kv";\>Y�MiFHY%9CY%= �
xGBED"[�;>xG\*;>=�MN;*S>Y%[�� �>� �}� �b� ��MNv"YZ7/[iYZY%9 MiB2w}YAQR=';XMiB>MN;>`�x�QR[N;*FNFH;7f�8vGY%='Q]MLlmBE9CYUMiB �d�b�
q/�dv·Ü¹Ý��Æ���D���Ò��{Æv�°g��va�YvYOqªv��y�b��^®M�bg®MvYs�Dv��Þ{�Cïq/�dv}���YvY�{@ � vGYfx"QàßXlZD"`]Md7.QR[CvGB���MNvGY
Õ áXí	àFâ��Û× Ý	àðî í=èaôõà�ìbâMêMàwÞßé�â�åd[ÒíAåÓåjìPÜ ã�ã�îÄîÄî©ö à±ñAãÒö þ=Þßæaö à¥ò£þqã�]õî¬í=Þßæªí1æ±èaÝYåªâÆÞ;ÝUã;ÞßÝ��£é[åjèiä�å{èMÝ=ãßÞßÝ=àì=þ��=ãßÞßæ¥âÆåjÞßèMÝ=é±ö

t@6



D"[iYZFPQR=�MiYZF{;>lmMNQ]BE=$[NvGBED�`Rxºw}Yf��YZFHj�B>FH9<Y%x¶Q�=$lmYZFNMN;>QR=ôMN;>[Nò�[P;>="xôY%=
\�Q]FHBE="9CY%=
MN[Z@ôTW=$MNv"QR[
[iY%lmMNQ]BE='[iBE9CY�FNY%lmY%=
M0FHY%[iY%;*FHlHv/MNv";*M�Ym���-`]B>FNY%x,[NBE9CYyFNY%[NY%;*FHlHv¯QR[N[HDGY%[cQR=,Td^La×QR=�MiYZF{;>lmMNQ]BE=
QR[��"FHY%[iY%=�MiY%x�@

TV=Ôt%�>�>��a8B>w�YZFHM<~(QR="x"Y%9<;>=¶YZM<;>` @��:8 �b� �"FHB\:QRxGY%xºD"[U�8Q]MNvô;¯S>B�B:x$QR="[NQRSEv�MCQR=
MiB�MNvGY
M|7��}Y�B>j�D�[iYZF�QR=
MiYZFNj�;>lmY%[�MNv";*M�[iYZY%9 MiBôw}Y�9CBE[iMfY@o}Y%lmMNQ]\>Y.QR=ÔQ�9<9CYZFH[NQR\>Y/^Lao@cJLQpo}YZF �
Y%="lmY%[_;>="x¯[NQ�9<QR`R;*FHQRMNQ]Y%[�w}YZM|�!YZY%=.r*JÖ;>="x � JÖlmBE9<��DGMiYZF � v�D"9<;>=¯QR=
MiYZFH;>lmMNQ]BE='MiY%lHv�="QRÏ�DGY%[
;*FNY/�"FNY%[iY%=
MiY%x�vGYZFHY>@ � vGY�;>DGMNvGB>FH[Xj�YZY%`0MNv";*M<TW^La Q�[<[iB�BE=$MiB.w}Y,;§9CY%;>="[Xw
7º�8v"Q�lHv
�}YZB>��`]YA�8QR`R`�x"B§üVFNY%;>`��!B>FNò-��ý2=GB>M�úiD�[iM8Y%=
MiYZFNMN;>QR="9<Y%=�MZ@_6�[0;PFNY%[ND"`RMZ��MNvGYZ7�Ym�G;>9<QR="YA[iYZ\ �
YZFH;>`Îx"Qpo}YZFNY%=
M0QR=
MiYZFH;>lmMNQ]BE='MiY%l{v"="QRÏ�DGY%[L;>="x/j�B:lZD"[0MNvGY%Q]FL[iMND"xG7�BE=/MNvGYCD"[N;*w-QR`RQ]Md7PB>j![iBE9CY
M|7��}Y%[oB>j�^Lao@ � v"QR[oxGY%9X;>="x"[o;/lZ`]Y%;*FAD"=�xGYZFH[iMN;>="x�QR=GS�B>jcvGB� MiB/lZ`R;>[N[HQ]j�7¯x"Qpo}YZFNY%=
Mo^La
lmBE9C��D"MiYZF � v
D�9<;>=�QR=
MiYZFH;>lmMNQ]BE=�MiY%lHv�="QRÏ�DGY%[Z@ÕÉGB>F2MNv";*M���DGFN�}BE[iYfMNv"Y/;>DGMNvGB>F{[PQR`�`RD"[iMiFH;*MiY
vGB��ÙMiB§��YZFHj�B>FH9þ;.D"[iYZF�QR=
MiYZFNj�;>lmY'xGY%lmBE9C�}BE[NQ]MNQRBE=$lZ;>`R`]Y%x �©sÓ�A¯�vYq³æð�ÒvY�bv@�_xGY%lmBE9<��BE[HQ]MNQ]BE=
�8v"Q�lHvCxGY%lmBE9C�}BE[iY%[KMNvGY8D"[NYZFKQR=
MiYZFNj�;>lmY0lmBE9C�}BE=GY%=�MN[�w�;>[iY%x<BE=<MNvGY%Q]FK9<;>=�Q]��D"`R;*MNQRBE="[Z@(6�= �
B>MNvGYZFAj�B>FH9 B>j�lZ`R;>[N[NQ]�-lZ;*MNQ]BE=�QR[_BED"MN`RQR=GY%x¯MiB'QR="lZ`RD"x"Y��Ds��Y®Y��vYqªv�;>="x�®Æ�bOqts/L�L�b���P;>lmMNQ]BE=�[Z@
� vGY�QR=
MiYZFH;>lmMNQ]BE=X[NlmY%=";*FHQ]BE[��"FNY%[iY%=
MiY%xC;*FNY8x"QÒo�YZFNY%=
MÎj�FHBE9×MNvGBE[iY8=GYZY%x"Y%xCQR=UMNvGY�^LQ]ó%acB�BE9f�
w�DGM_MNv"Y<QRxGY%;>[_�"FHY%[iY%=�MiY%x.lZ;>=�w}YCY%;>[NQR`]7';*�"��`RQRY%xb@CÉGB>FyYm�G;>9C��`]Y>�(BE=GY<B>j!MNvGYX9<;>QR=¯TW^La
QR=
MiYZFH;>lmMNQ]BE=�MiY%lHv�="QRÏ�DGY%[��"FNY%[iY%=
MiY%x2D"[iY%[�;�®�C�{ÆvY�YæÓ¯D�Ò�b�Dv_QR=
MiYZFNjÍ;>lmY>�G�8v"QRl{vPQR[!;UxGYZ\:QRlmY_D"[iY%x
MiBUY%=�MiYZF�B>��MNQ]BE="[!;>="x2lmBE9<9<;>="x2QR=PMNvGY�j�B>FH9ÖB>j(v�;>="xXS>Y%[NMNDGFNYL�8v"QR`RYc�hY%;*F{QR=GSU;'üV�0Q]FNY%x"ý
SE`]B�\>Y>@hÉGFNBE9 MNv"QR[�QRx"Y%;U�hYyv�;%\>YA;>x"B>�"MiY%xfMNvGYç:è °d�bs/Oqªv@�<Q�=2BEDGF8;*�"��`�QRlZ;*MNQ]BE=b@

k�@�É"Y%QR=GYZFXYZMP;>` @�QR=�� � s � �!�"FNY%[NY%=�M<MNv"Y%Q]FC\�QRYZ��B>jLTd^La QR=
MiYZFH;>lmMNQ]BE=�;>[.ü±# ���4q��!éP�
�-����34�êéU��	*��qK@�ý � vGYo;>D"MNvGB>FH[cxGY%[HlmFHQ]w}Y_x"Qpo}YZFNY%=�M09CY%;>="[�B>j�D"[NQ�=GSC;>`]FNY%;>xG72Y%[iMN;*w�`�QR[NvGY%x
r*J��8Q�="xGB�0QR=GS2MiY%lHv"=�QRÏ
D"Y%[oMiB/Q�9C��`]Y%9CY%=
M � J��8Q�="xGB�0[_QR=�QR9<9<YZFH[NQ]\>YC^Lao@ÎO�Y%=�D"[Z��B>F
�8QR=�xGB�8[%��;*FNY_lZ`R;>[H[NQ]�"Y%x�QR=
MiB�MNv"FNYZY_lZ;*MiYZS>B>FHQ]Y%[�w�;>[NY%xPBE=2MNv"Y%Q]F�;>[N[iB:lZQR;*MNQ]BE=��8Q]MNv�MNvGYL^La
Y%=
\�Q]FHBE="9CY%=
MZ@ � vGYB�K�b�a�p�	GAB?vÆ��9CY%=�D$QR[X;�[iYZM<B>jL9CY%=
D�[CMNv";*M<�8Q�`R`�;>`]�!;7�[P;*�"�}Y%;*F<QR=
MNvGY2[N;>9CY2Ym�G;>lmMC��BE[HQ]MNQ]BE=.Q�=.MNvGY2\:Q]FNMND";>`h�!B>FH`Rx ³ @�ëì{³íAv�®Aq³æDGAB�v��¶9CY%=�D"[U;*FNY2MNvGBE[iY�MNv";*M
;*FNY';>[N[iB:lZQR;*MiY,�8QRMNvôBE="`]7¶BE=GY,[NQ�=GSE`]YfB>w:úiY%lmMPQR=$MNvGY,�!B>FH`Rxb@ � vGY�`R;>[NMXlZ;*MiYZS>B>FN7�Q�[CMNvGY
�£sjv@�kæDGAB�v���9<Y%=
D��0v"QRlHv.;>`]�!;7�[�;*�"�}Y%;*FyQR=�MNvGYX[N;>9CYP�}BE[NQ]MNQ]BE=¯FNY%`�;*MNQ]\>Y<MiB,MNv"YXlZDGFNFNY%=
M
D"[iYZFA\�QRYZ�o@ � v"QR[o9CY%=�D.lZ`�;>[N[NQ]��lZ;*MNQRBE=��"FNB�\�Q�xGY%[o;,="YZ� �}YZFH[i�}Y%lmMNQ]\>Y<MiB/MNvGYX��FNB>w�`]Y%9 B>j
9<;>QR=
MN;>QR="Q�=GSy;UD"[N;*w�`RY0QR=
MiYZFH;>lmMNQ]BE=29CYZMN;*��v"B>FH[�QR=X^Lao@ � v�QR[�\:Q]YZ�Ô[iYZY%9ÖMiBUw�Y�FNY%[iMiF{QRlmMNQ]\>Y
QR=¶;¯`R;*FNS>Y�^�a��!B>FH`Rx�@'TWMUQR[U=GB>MAB>j�MiY%=º�}BE[N[NQ]w-`]Y<MiB�`]B:lZ;*MiY�;,�!B>FH`Rx � �"��Y%x¶9CY%=�D¶QRjcMNvGY
lZDGFNFHY%=�M�D"[iYZFc`RB�lZ;*MNQ]BE=fQ�[hjÍ;*F�Y%=GBEDGSEvf[NBCMNv";*McQ]M�QR[�=GBC`]BE=GS>YZF�\:QR[NQ]w-`]Y>@�?0B�!YZ\>YZF%�-MNvGY_QRxGY%;
÷$î	èMç¬ëpþ£çÓåjí=àðç¬Þßãßãßþ=étåÓçªâÆåjÞßèMÝ~èÆëdî¬íbâ�å¬åjí=à±éÓàØåä	ìDàðéÄèMë_ôõà±ÝAþ	éÄôõà¥âMÝ¶éÓà±à�ú�íbâÆì	åjàðçA


t �



B>j�;>=�B>w:úiY%lmM � �G��Y%x.�8QR="x"B�o�bB>Fy9<Y%=
Db�4QR[LY@o�Y%lmMNQR\>Y>@XTV=¯BEDGFo�!B>FNò/YZ\>YZFH7¯x�;*MN;fB>w:úiY%lmMyQR[
;>[N[iB:lZQR;*MiY%xf�0Q]MNvf;U�G�:Y%x2��;>=GY%`�MNv";*M8lZ;>=fw}Y_[iYZM�\:QR[NQ]w-`]Y8�8v"Y%=GYZ\>YZFcMNvGYoD"[NYZFcÏ
DGYZF{Q]Y%[!MNv";*M
��;*FNMNQ�lZD"`R;*Fc;*S>S>FNYZSE;*MiY>@!ñ�YyFNYZj�YZFcMiB<MNv�QR[�QR= � v�;*�"MiYZF � ;>[h�£¯£¯D��vj¯?�Dqªv�æ�{��b�Yv��/QR=
MiYZFH;>lmMNQ]BE=b@

� D"FNM � vGY%;*FH`RQR="S�YZMC;>` @[� �>r � ��FNB\:QRxGY%[�;'\>YZFN7�S>B�B�xº`]B�B>ò.;*MUMNvGYf9CBE[iM�FNY%lmY%=
MC�hB>FNò
QR=�MNvGY�;*FNY%=";¶B>jAx�;*MN;§\:QR[ND�;>`RQ]ó%;*MNQ]BE=b@×6�`]MNvGBEDGSEvÈMNvGY¯�!B>FNò�QR[ g�Dq�QR=
MiY%="xGY%xÈj�B>F�TW^La
;*�"��`�QRlZ;*MNQ]BE="[Z�09CBE[iM2B>jAMNv"Y¯Q�xGY%;>[2�hYZFHY¯Q�="[iMiFHD"9<Y%=�MN;>`LQR=ÈD"="xGYZF{[iMN;>="x"QR="S§[iBE9CY¯B>j�MNvGY
QR="v"YZFNY%=�MAx"QïßXlZD"`RMNQ]Y%[_QR=.x�;*MN;�\:QR[ND";>`RQRó%;*MNQ]BE=b@fÉGB>F�Ym�:;>9C�-`]Y>�Îj�FNBE9 MNv"QR[y�hB>FNò�QRMyw}Y%lZ;>9CY
YZ\:QRxGY%=
M8MiBPD�[cMNv";*MW�b�asÓvYOqªvÆvY�Ms/?¯�Q�[cBE=GYAB>j�MNvGYA9CBE[NM8jÍD"="x";>9CY%=
MN;>`(Q�[N[NDGY%[cQ�=�w�D"Q�`Rx"QR=GSU;
lmB>SE="Q]MNQR\>Y�9<;*�¶B>jcMNvGYPTd^Lao@Î6�[A;/FNY%[ND"`RMZ�4Y%;*FH`R7�QR=�MNvGY��"FNB�úiY%lmM��hY�w}YZSE;>=.MiB'Ym�:;>9XQR=GY
�}BE[N[NQ]w-`]Y�[NBE`RDGMNQ]BE="[�MiBc�"FNB>�}YZFH`]70B>FHQ]Y%=
M�MNvGYKD�[iYZF%@Îk:BE9CY�B>j:MNvGYKQRxGY%;>[4QR="lZ`RD�xGY%xL9<;>QR=
MN;>QR="QR=GS
;0S>FHQRx ø [NYZY � @Rtù(MNv";*MÎxGYZ��="Y%[�MNvGY!MNvGFNYZY�;���Y%[ ø(ð ¡	ñ�¡�ò
ù4;>="x�; � J�=";\�Q]SE;*MNQRBE=A�}BEQR=
MiYZF(w-;>[iY%x
BE=fMNvGYPt%�>�D8Pk�ò:Q]MiMiYZFcB>jÎ��FHQRòPÿ�Q]YZFh� t@6 � @

� v"Y%;*FH`RQR=GS�YZMy;>` @<;>`�[iBfY%9C��v";>[HQ]óZYCMNvGY<QR9C�}B>FNMN;>=�lmYCB>j�üVMiFHD�[iMNQR=GSfMNvGY<9<B�xGY%`ä@�ý � v"QR[
=GB>MNQ]BE=¶QR[A\>YZFN7.[NQ�9C��`]Y<7>YZMUYm�:MiFNY%9CY%`]7§QR9C�}B>FNMN;>=
MZ@¯k:QR=�lmYXBEDGFU[i7:[iMiY%9ïQR[yMiB¯�"FHB�x"D�lmYP;
\:QR[ND";>`4j�B>F{9ÙB>jhFNY%9CB>MiYCx";*MN;f;*S>S>FNYZSE;*MiY%[%�4xGY%lZQR[HQ]BE="[�;*FNYUS>BEQR=GS2MiB2w�YU9<;>xGY>@ � vGYZFNYZj�B>FNY>�
Q]M�QR[!QR9C�}YZFH;*MNQ]\>Y0MiBU9X;>QR=�MN;>Q�=XMNvGYLD"[iYZF{[KMiFHD�[iM!Q�=XMNvGY��"FNB�úiY%lmMiY%x2x";*MN;:@ � v�QR[�MiFHD�[iM!lZ;>=2w}Y
S>Y%=GYZFH;*MiY%x�w
7Pw�Y%Q�=GSA;*w�`RY�MiBC��FNB\:QRxGY�MNvGY_D"[iYZF��8Q]MNv�MNvGYLFNY%;>[NBE="[�MNv";*Mc9<;>xGY_;UlZDGw}YLw�Q]SG�
FNY%xb��[N9<;>`R`"B>Fhw�`�DGY>@4TV=X[HQR9C��`]Y�MiYZF{9<[Z�
QRj�MNv"Y0D"[iYZFhY%="lmBED"=
MiYZFH[!;>=XQR=
MiYZFNY%[iMNQR="SoB>w:úiY%lmMhMNvGYZ7
[NvGBED�`Rx.w}Y��"FNB�\�QRx"Y%x§�0Q]MNvº9CY%;>="[UMiB�Ï
D"YZFN7.MNvGY2Ym�G;>lmMXx";*MN;¯`RQR="Y%;*S>Y�MNv�;*M<lmBE=�MiFHQRw�DGMiY%x
QR=/lmFNY%;*MNQR=GS�MNv"QR[8��;*FNMNQRlZD"`�;*FcB>w:úiY%lmMZ@0TV=�BEDGF��"FNB�úiY%lmM�MNv"QR[8Q�[cY%Ï�D"Q]\*;>`]Y%=�M0MiB�D�[NQR=GS<MNv"Y � J
�}BEQR=
MiYZF!MiBC[iY%`RY%lmM�;>=�B>w:úiY%lmMZ@ � v�QR[K�0QR`R`�[NYZM�QRMN[!;>[H[iB�lZQ�;*MiY%x2��;>=GY%`-\�QR[HQ]w�`]Y8;>=�x�x�QR[i��`R;7CMNvGY
;*MiMiFHQ]w-DGMiY%[�\*;>`RDGY%[c;>="xf9<Y%;>[NDGFNY%[8B>j4MNv";*M0;*S>S>FNYZSE;*MiY>@

r µ¼» ·óÀÃô3Å\õ ÊÌËK½�¼&ÅXËOÛöx Â¶Ã,÷

6�[c�8QR`�`-w}Yo��FNY%[iY%=
MiY%x,QR= � v";*�"MiYZF�8���J0TW^L� � ÜLö xGY%;>`R[8�8Q]MNvfMNv"Yyx"DGY%`}�"FHB>w�`]Y%9�B>j�QR=
MiYZF �
;>lmMNQ]\>Y Ü ~460uÊB>�}YZFH;*MNQ]BE=�[0�0v"QR`]Yy9X;>QR=�MN;>Q�="QR=GSX;>=¯QR=
MiYZFH;>lmMNQ]\>YUj�FH;>9CY � FH;*MiYUw�7,xGYZ\:QR[NQR="SP;
[ND"QRMN;*w�`]YXx";*MN;'[iMiFHD�lmMNDGFNY>@ � vGYPx";*MN;/\:QR[ND";>`RQRóZY%x.;*MU;>=�7�SEQR\>Y%=.MNQR9<Y�QR[A;/[HDGw�[iYZMAB>jcMNvGY
ö � x"QR9CY%="[HQ]BE=";>`Kx�;*MN;/��;*FNY%vGBED�[iY2MNv";*MUYm�:QR[NMN[�[NBE9CYZ�8vGYZFNYf;>lmFNBE[H[C;'="YZM|�!B>FNò-@�6�[C;'FNY �
[ND"`RMZ�bMNvGY<=GYZY%xGY%x�[iMiF{D"lmMNDGFNY<[Nv"BED"`Rx'w}YU[HQR9C��`]Y�;>="x�;*w�`RY�MiB�v�;>="x"`]YUw}B>MNv¯FNY%Ï�D"Q]FNY%9CY%=
MN[
[NQR9�D"`]MN;>="YZBED"[N`]7>@ � vGY�=GB>MNQ]BE=�B>jcD�[NQR=GS�[i�}Y%lZQR;>`�Q]óZY%x�x";*MN;'[iMiFHD"lmMND"FNY<j�B>FAMNvGYP��DGFN�}BE[iYCB>j
;>lZlmY%`]YZFH;*MiY%x§FNY%="x"YZFHQR=GS2B>j�\�;*F{Q]BED"[_\:QR[ND";>`�Q]ó%;*MNQ]BE='MN;>[iò:[yQR[_w�7�=GB�9CY%;>="[A;�=GYZ� lmBE=�lmYZ�"M
�:8*sG�}�>� � @c?8B��hYZ\>YZF_xGYZ\:QR[NQ�=GS<;X[iMiF{D"lmMNDGFNYoMNv�;*M�QR[c�hY%`R`4[ND"Q]MiY%x,j�B>F0j�;>[NM8FNY%="x"YZFHQR=GS<;>="x/QR= �

tA8



MiYZFH;>lmMNQ]\>Y Ü ~460u�B>��YZF{;*MNQ]BE="[cQR[8QR="xGYZY%xf=GYZ�y@hz0��BE=,QR="Q]MNQR;>`�Q]ó%QR=GSG��MNvGYo^ � zðFNY%Ï�DGY%[iMN[8MNvGY
9CYZMN;>x";*MN;�MNv";*MLQRxGY%=
MNQ]�"Y%[8MNvGYAx�;*MN;P[iBED"FHlmY%[�j�FNBE9ÙMNvGYA^�J�ñ MNv";*MLQR[8MNv"Y%=/D"[NY%x�MiB2lmBE= �
[iMiFHD�lmM�MNvGYc^ Ü ~460u§[iMiFHD"lmMNDGFHY>@ � v"Yc9CYZMN;ox";*MN;oQ�[�;>`R[iBo=GYZY%xGY%x<MiBo�"FNB�\�QRx"Y�;y9<;*�<j�B>F�MNvGY
^ � z Q�="[iMiFHD"lmMNQ�=GSXQ]M�BE=/v"B�×MiBf;*S>S>FNYZSE;*MiY<MNvGYUx";*MN;PFNY%Ï
D�Q]FNY%x�j�B>FLw�D"QR`�x"QR=GSUMNvGY�\�;*F{Q]BED"[
Ü ~460uô\:Q]YZ�8[%@ ö Ym�:Mc�hY_��FNY%[iY%=
M�;UjÍ;>9<QR`R7<B>j4MiFHYZY%[�MNv";*Mcv";\>Yo[NvGB�0=2S>B
B:xf�}YZFNj�B>FH9<;>="lmY
FNY%[ND�`]MN[Z@

� v"YL#3øP,N��	���� ø t%�>�*s�ù��8v"QRl{v2�!;>[cB>�"MNQR9<Q]óZY%x�MiB<MNv"Y|ù�,N�	���� ø t%�>�D8Eùc;>="xf`R;*MiYZFc9CB:x �
Q]�"Y%x�MiBPQR="lZ`�D"xGYLMNvGYAlmBE=�lmYZ�"M0v"QRYZFH;*FHlHv�Q]Y%[cxGYZ��=�QR=GSCMNvGYyx�;*MN;Xx"QR9<Y%="[NQ]BE="[%��MNv"YAer)H,N�	����
ø r*s>s>s�ù{�";*FNY��hY%`�`"B>�"MNQR9XQ]óZY%xXx";*MN;�[iMiFHD�lmMNDGFNY%[Kx"Y%[NQ]SE=GY%xXj�B>F!j�;>[NM!x";*MN;A��;*FNY%vGBED"[iY�DG�bx";*MiY%[
;>="xºQR=
MiYZFH;>lmMNQ]\>Y2FH;>=GS>Y � Ï�DGYZFN7.Ym��Y%lZDGMNQRBE=�� t>t>�!tZs"��r>� � @�kGD"lHvºx";*MN;¯[iMiFHD�lmMNDGFNY%[UlmFNY%;*MiY�;
FNYZ�"FHY%[iY%=�MN;*MNQRBE=ºB>jcMNvGYfx";*MN;'MNv";*MUB>�"MNQR9<QRóZY%[yFH;>="S>Y2Ï�DGYZFHQRY%[�;>=�x.�}BEQR=
MN[U[iY%;*FHlHv"Y%[C;>`]S>B �
FHQ]MNv�9<[Z@Î60[Kj�;*F�;>[KMNv"Y0lmBE9C��D"MiYZFKS>FH;*��v�QRlZ[KlmBE9<9�D"="QRM|7CQR[KlmBE=�lmYZFH=GY%xb��MNvGYZFNY�v";%\>Y�w}YZY%=X;
lmBE=
MNQR=
D"BED"[c;*FNFH;72B>j�=GYZ�Ñ9CYZMNvGB:x"[�MNv";*M89<;*ò>Y�QR=
MiYZFH;>lmMNQ]\>YoFNY%=�xGYZFHQR=GS��}BE[N[NQ]w-`]Y�Q�=f9<;>=�7
x";*MN; � QR=
MiY%="[NQR\>Y0;*�"��`�QRlZ;*MNQ]BE="[Z@ � vGY%[NY89CYZMNvGB:x"[K;*FHY8S>Y%;*FNY%x�MiByFHY%="xGYZFh[HlmY%=GY%[KMNv�;*MhQR=
\>BE`]\>Y
9<;>[N[HQ]\>Yy`RQ]SEv
M8;>="x,MiYm��MND"FNYAlZ;>`RlZD�`R;*MNQ]BE="[�MNv�;*M09<;*ò>Y�DG�/;C^Lað�hB>F{`Rxb@hJL;*MN;�QR[cB>w�MN;>QR=GY%x
��;*FNMNQRMNQ]BE=GY%xf;>="xfMNv"Y%=fFNY%="xGYZFHY%xï� r:t>�-rE9��O8=6"�X9*� � @

a8Y%lmY%=�MN`]7 ø r*s>s>s�ù{�E�KFNMN`>YZM(;>` @[� rE9 � ��D"w�`RQR[Nv"Y%x0[iBE9<Y�B>j
MNv"Y%Q]F��!B>FNò0MiB�;>x"xGFNY%[H[}BE=GY�B>j:MNvGY
9<;>QR=<�"FNB>w�`]Y%9X[ÎMNv";*Mh9CB>MNQR\�;*MiY%xPD"[�MiB�xGYZ\>Y%`]B>�<MNvGY0^ Ü ~(6�u¶[iMiFHD"lmMNDGFHY>@�TV=CMNvGY%QRFK[i�}Y%lZQ]��l
�"FNB>w-`]Y%9f��MNvGYZ7�="YZY%x�MiB,\:QR[ND�;>`RQ]óZYUMNvGFNYZY � x"Q�9CY%="[NQ]BE=�;>`�x";*MN;,[iYZMN[AMNv";*MAFNY%[ND"`]M_j�FNBE9 FNY%;>` �
MNQR9CYc[HQR9AD�`R;*MNQ]BE="[�B>FK9CY%;>[HDGFNY%9CY%=
MN[Z@Kk:D"l{vCx";*MN;o[iMiFNY%;>9X[�lZ;>=<w}Y�Y%=GB>FH9CBED�[�;>="xb��[HQR9<QR`R;*F
MiB/J�TW^�� � ÜLö �(QR=
MiYZFH;>lmMNQ]\>YXFHY%="xGYZFHQR="S�w}Y%lmBE9CY%[�QR9C�}BE[N[HQ]w�`]Y>@ � vGY%QRFo[iBE`RDGMNQ]BE=.QR=�\>BE`R\>Y%[y;
�Ò�=�Æ��CU®Æ�Du¶°��¥v@�Æ�MsÓ�b�B>j�MNvGYox";*MN;CQR=2[ND�lHv�;U��;%7�MNv";*M�MNvGYo=�D"9Aw�YZF�B>j�lmY%`R`R[��8v�QRlHv2v";\>YoMiB
w}YA��FNB�lmY%[H[iY%x,w�7�MNvGYU\:QR[ND";>`�Q]ó%;*MNQ]BE=,9X;*�"��QR=GS�QR[0FNY%x"D"lmY%xb@�TWMLQ�[8MNvGY%=¯DG�'MiB2MNvGYCD"[iYZF�MiB
lHv"B
BE[iY_w}YZMd�hYZY%=fÏ�D";>`RQ]Md7<B>Fc[i�}YZY%xb@ � `]Y%;*F{`]7CMNv"QR[�QR[�=GB>M�;�j�Y%;>[HQ]w�`]YL[iBE`RDGMNQRBE=P;>[�jÍ;*F�;>[�BEDGF
;*�"��`�QRlZ;*MNQ]BE=fQR[�lmBE="lmYZF{=GY%xb@

6�`RQR;*SE;2YZMy;>`ä@�;>`R[NB�v";%\>Y<�-DGw�`RQR[HvGY%x/;2\>YZFH7'QR=
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182K157K147K170KSC 4X4

31K39K45K40KCompact

103K89K90K100K½ Ton

150K115K110K140KSUV

120K215K180K130KMinivan

68K70K63K89KFamily

61K55K49K57KMid-size

Q4Q3Q2Q1Red Deer

182K157K147K170KSC 4X4

31K39K45K40KCompact

103K89K90K100K½ Ton

150K115K110K140KSUV

120K215K180K130KMinivan

68K70K63K89KFamily

61K55K49K57KMid-size

Q4Q3Q2Q1Lethbridg

182K157K147K170KSC 4X4

31K39K45K40KCompact

103K89K90K100K½ Ton

150K115K110K140KSUV

120K215K180K130KMinivan

68K70K63K89KFamily

61K55K49K57KMid-size

Q4Q3Q2Q1Calgary

182K157K147K170KSC 4X4

31K39K45K40KCompact

103K89K90K100K½ Ton

150K115K110K140KSUV

120K215K180K130KMinivan

68K70K63K89KFamily

61K55K49K57KMid-size

Q4Q3Q2Q1Edmonton ? @ABDCE
F

GDH-IKJ�LKM
HON

P�QSRUT
V�WYX[Z]\V�WYX�Z]\ ^ WYX�Z]\^ WYX[Z]\
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���4��� �4� ¸;�^��¦�¦É�MÊ����4� �IÓ �I°<�-�������4���K¼C� �4� �4�����ô���±��� � «����4� � � �K� �º°Æ��������°<�1�±��¦@��¾ � � � ¦@�
��¦ � ° Ë ������� � � Å-¯©� �4� � � �K� ������¦@� Ë �4� � ��°�� � ��� � �K°½� � ��°`�º°½����� � � �4� �4������Ú�� � ��¦ � ���eÛ#��°#� �K�
�4� � ¦+«ÐÖ � ��¦@� � ��� �K� ¦ � ���|� ��´ � � �C�»�Ì� � ¦@¾`��°��Ò�`� � ��¼ �.Ë °<�K¦ � °-°½�µ°��Ò°½�I�����.���M«
Á�°:���»���4����¦@��� ��¯©�µ¯ �����Ò�4� � óÒ�º¼<�4¦ �7� « ��¯Â� ��� � ���0� � �^¦ � ��������³ � °��|� �K� °½�I��¦ ��� ������� � �

� �K�ôö�Ü0Ý&Þ_ß E�D9à9à±¤É«²�	�)� � ��� ´ ¼<�K¦ ��Å °<� � �����)� � ���4ÎC°��¹� � ��� � � ������� � ����� �K� Ú � °-°�¦^Ûª°���� �K�
õx����÷�¼K���|� �K� �4� � ¦ ¯ ���ºÎ½�x� � ¦�°<�K¼ � � �K� �4����� Å �±�Ö¯ � ¦ � �.�|� � �º¼ �-Ë °<�K¦@���4¼ ����� � � ö ¦ � ¼<��°<��¤©��¦ �
� � � � �I� � �3«¹÷¹��� � ����� � �I°�¦@¦ � ���Ï°<�4�4����°`�¥�4°Æ� � ���ª� �K�²ø �±���K��¦ ��� «ÐÁ �K� ���º¼ � �x�I°<�º°<�K¦ � �Ì�K°½� � �
��¦ � � �K� �4°Æ� � � � � ���#�I°<¾��4¦@��� � � �K� � � �º¼ �-Ë °<�4¦ � °Æ°Æ�È��¦�°<¾ � �K� �Ï°<���º����°<� ¯Â�K� ¦ � � �K� �4� � ¦
���#�º°½����� � � ö � � �����K°Æ� � £È°��¬� �K� � � �º¦É� ø �4���K¦@���-�É¤É«eÁ �K� � � ���¬�K°½� � ¢ ��� � �K�ôø �±���K��¦ ���
¦ � �4¦ � � � �.���¬� �K� ���K¦�¦ � �-�¬�±� � ¦���°Æ�������º°<�3«�á � ���������4°Æ� � ¢ � �K� ×��½�¨��â!ÐjÑ Ð:Õ2ãBâ�«�÷���� � �K°½� �
��� Ë °<�4�4� Ë Ê)�6¼<�º° Ë �����ºÊ:� ��´ � � �È�����±�����º��Ê:� � ���0� � � � ¦@¾`��� � �¬� �4� ¾µ� Ó ��¾®�4¾ �4��¾ � �4���º°<�4�
°�� � ��� � �±��¦��������º°<��«0Á �K� �K°½� � �����±�����º��ÊÈ����������°C�4� � �:��°C� � ¦É¾`���4��� � � �K� ¦ � ���K¦É���º°<� ¯Â�K� �
� �K� ��¦ ��� �����I°<�4����¦@�±�I� � ��«²���²� � °<�4��� ËÏ� �K°�� � � �K� ¦ � � � ����� �K� � � �º¼ �-Ë °<�K¦ � °Æ°½�ô���)ó���¼<�K¦ �

���



Á�� Ë � ��� «�Ç[l©Á �K� �I°<¾��±� � � �Ôä � � �º¼ �-Ë °<�4¦ � °Æ°Æ�ª°��G���C°Æ�I��¦ ��� �K°½� �Ö � �º¼ �-Ë °<�4¦ Ù � ��������°<�� Å Ù Å Ñ Å p:� Ó « �IÓ �F°<�@�K¦ ��¯ �º� � � �K� � �Ô�
� ÅI��Å ó ����� � §�� � ��¼ �.Ë °<�K¦@�»�K¼��K°Æ� � ��8� Å �ÔÑ Å � ��Å �Ôó Å Á �K� � � ��¦ � � �K�

Ù¢� Å ÙxÑ Å Ù ��Å ÙÂó Å Ç �
� ��Å ��ó Å Ñ ��Å Ñ¬ó � �4¼ � §�� � �º¼ �-Ë °<�4¦@���K¼��K°½� � ��8� ��Å �8��ó Å �ÔÑ �¬Å �ÔÑ�ó Å Á �K� � � ��¦ � � �4� Î

Ù¢� ��Å Ù¢��ó Å Ù©Ñ ��Å ÙxÑ�ó ³ � ¦�� �IÓ §�� � �º¼ �.Ë °<�K¦É���K¼��K°½� � �

� « � ���#� ��´ � � �e���`���4� � �¿°�¦�� �K� ���K¦��Ï°<� � °��Â³½�����4������ÙM�����º°<�e�4�����K¼)� � ¦ ���ÌË ���@Î.§è�±¦�°F� � �I� � �
¯ ������� Å � � ��� Å ¦É�º¼ � � Å ���4�C��¦�°<�.��«xÖ �IÓ � ¯��¥¯ �������4�»�����4���x� �K� � � �º¼ �-Ë °<�4¦ � °Æ°Æ�Ì� � ��¦@���I� � ¦@�������»���
� � ¦��������4�»�K¼¥��°µ°Æ�I��¦ ��� �����Ì¼ � � � ¦É���3���4�C��°`°<�4¦¬¸ § ¯ ���»��õx����÷ ���C��� � ��� ´ ��«
� �såD��� æç�:è�é&��ê�ë&ì~�B�Dë ë íîè ïj�m�5���3�:�:ð
ñ �º³ � �b�È�K°½� � ��� ���e°Æ�I��¦ ����Å � �K� ¦ � ��¦ �N��� �4°Æ� � �#� � ���#� ��´ � � �º���#� � �º¼ �-Ë °<�K¦ � °Æ°Æ�3«È�
�K°½� ��Å °�¦©���6°½�I�����.� Å ���µ� �K� °½�I��¦ ��� ����� ËÏ� � � °<�K¼ � ��°������©� Ë °<�4�4�4�»�K¼ Ë ° Ó � � ���x�I°<�.�����»�4�
�²�Ï°�¦����º°<�`°��F� �4� ³½�º¦����4���K������� �¥ö óÒ�º¼<�K¦ �¢� «�Ç ö�� ¤�¤É«-÷���� � �K°Æ� � ���Ð���F����� � �.�©��°0°�� �K� ¦x�K°½� � �
� � ¦�°<�4¼ � �º��� � ����� � � Å Ç �#� �4¼ � �Â���4�ÍÎ®³ � ¦@����� � ��«�Á�� Ë � ��� «�Ç �I°<�.�������±���`�����������K¼®°���� �K� � �Ô���
� � �º¼ �-Ë °<�K¦@���4¼ �K°½� � �x�4�����K¼kò ��°�¦��K� Å$ó ��°�¦��K° ¯ � Å ¡ ��°�¦|� � �¿� Åõô �¿°�¦x¦@��¼ � � Åõö ��°�¦|�¿¦�°<�-� Å
���4�m÷ ��°�¦ Ë ���@Î�«
�	�0°<�K¦��±��¦��������±����¦Ô���YÙ � �-³Æ�º¦@°<�4¾ � �-�Ô°<�4�ºÊ������ Ë � � �Ô°��K� � ���3� � ��¼ �.Ë °<�K¦ � °-°½�²���Ô� ��� � � ��«

���®� ��� �b����óÒ�º¼<�4¦ �K� «�Ç ö �²¤ Å ���¥� �4� �±� � ¦®�������4�4� ¯ �º� � �»�1� �K� ���øÙ ��� ��¸ § ¯ ������õx����÷ Å
¦ � �4� � ¦@���K¼ °Æ�I�����-��� ¯ �º� � �>÷g���;����� � �4�IÊj�I°<¾��Ï°<� � �-�ô����� ËÏ� �I°<�4����� � ¦ � �\� ¯ ����� � °��
¦ � ��°<�4¦@� � ��«ÌÁ � ���²���0� �K� ����� � �����4� � ³½� ��¯ �²� � ���¥��� ��ËÏ�M� �»�4�)� �K� �4� � ¦¥�I°<�4���1�K°�� ËF� � ��� �
ö �K° Ë ����Î ¯ �����¿¤É«|Á �K� � � �º¼ �-Ë °<�K¦ � °Æ°Æ�Ì��� Ë � � �Â°��G�����Ô³Æ�»��� Ë � � °½�I�����.�������¬� � ° ¯ ������ó���¼<�K¦ �
� «�Ç ö �²¤|���4�C�»����� � ��� ´4� �C���CÁ�� Ë � ��� « � «
Á �4� �¬õxÑ&�»�4�������-������� � ���µ� � �º¼ �-Ë °<�K¦ � °Æ°½�C° Ë � � �I�����²���4�����������ºÙM�����º°<�Ì��°Ì¾`�����-�������:� �K�

���K¦�¦ � �.���ºÊ¦ � �4� � ¦ � �\� � �º¼ �-Ë °<�K¦ � °Æ°½��«á� � � �Ì°�� �Ï°<���-� � ¦@�ª��¦ � �I°<�±�������.����Ê �K���4��� � � ��°
¦ � � � ¦ô��° � �K� °½�I��¦ ��� �4°Æ� � �C�I°�¦@¦ � ���Ï°<�4�4���4¼���° � �4� °Æ�I�����-����°��#Á�� Ë � �)� « � «ÕÁ �4� ���»�����
Ö � �º¼ �.Ë °<�K¦ � °-°½�Ì�I°<�.�����»�4��� �K� ��°<���º° ¯ ���K¼��4�����µ¾ � ¾ ËÏ� ¦@�vl
���������ÂÖ � �º¼ �-Ë °<�K¦ � °Æ°½� +
�4¦@��³å��� � l

� ¸



Á�� Ë � ��� « � l©Á �K� � � �º¼ �-Ë °<�K¦ � °Æ°½�ª��� Ë � � �|°���³Æ���@� Ë � � °Æ�I�����-�������C�µ¸ § ¯ ������õx����÷Â«Ö � �º¼ �-Ë °<�K¦ Ù � �������º°<�� Å Ù Å ó Å �½� ��¦@�»�K¼®�`����� ��8� Å �ÔÑ Å �Ôó Å �½� ��¦@�»�K¼
Ù�� Å ÙxÑ Å ÙÂó Å ���
��ó Å Ñ�ó ÷��K¼ ��&��ó Å �ÔÑ�ó Å �½� ��¦É���K¼#�

Ù¢��ó Å Ù©Ñ�ó � � ¦�� �IÓ

���I��¦ ��� ÖÂ°½� �úù � Å_ù Ù Åûù ói¼�»Ï»`���4�ºÊÌ¸®����� � � � �º¼ �-Ë °�¦@�
���I��¦ ��� ÖÂ°½� �úù ��Ñ Å�ù �&� Åûù �Ôó Åûù ÙxÑ Å�ù Ù¢� Å�ù ÙÂó Åûù Ñ�ó Å&ù ��óL¼
���I��¦ ��� ÖÂ°½� �úù ��Ñ¬ó Åûù �8��ó Å&ù ÙxÑ¬ó Å�ù Ù¢��óL¼V»Ï»Í��§è³ � ¦�� �IÓ � � ��¼ �.Ë °�¦@�

«�«M« 1
Ö � �º¼ �-Ë °<�4¦ ´ �4�±���K¼|����� ËÏ� ��� � � � ³ � �¥� � ¦�°<�K¼ � ��³���¦@� � ��Ê²°��4���º¼�°�¦@�º� � ¾µ��«8ü����4��� � ��¾ � �

��� ÇM¶ÏÎ�¶þý ò�ò9ÿ �4¦�°��Ï°<� � �Ä��� � � � ¼<���-�®���º¼�°�¦É�º� � ¾ ��°�¦ ��¦É�M³ � ¦@���»�K¼�� �K� °Æ�I��¦ ��� ��°:��°Æ����� � � �K�
� � �º¼ �-Ë °<�K¦ � °Æ°½�Ì°��¹�`¼<�º³ � �)�K°½� � « �©� ¼<���)���¬� �4� ���K¦�¦ � �.���K°Æ� ��Å ����� � �±��� �K� ��¦ ��� �4�.���»�Ô�
�I°<¾`¾�°<�ª���4� � ����°�¦x���G��°<�4�4��«ÒÁ �K� ���4� � ����°�¦x��� ø � � �����º°<�`���¹� �K°½� � � � ���©�����º° ¯ �Ð�4�G��°®��� � �
����� �K� �4��¦ � �I���º°<�C°��Ð� �4� ���K¦�¦ � �.�Â� � �º¼ �.Ë °<�K¦���°<�K¼ � ��«ÂÁ �K� ��¦ � ��¦@��� �®Ë ÊC� � �@� � �4�4���K¼ Ë ����Î
�K° ¯ �1����� � ��¦É� � °��x� �K� � � ��¼ �.Ë °<�K¦@�»�K¼ª�K°½� � «káj�º� � � � �»�²¾ � � � °½� Å � �K� ¦ � �»�²�K°ô� ��� ����°�¦
� � �º¼ �-Ë °<�K¦x�Ï°<���.� � ¦É� Å ���±����Î�� � �����6�Ï°<���.� � ¦É�x� � ¦¬�K°Æ� � ��¦ � ���ÚÛµ��� � �.��«

� �»�4� � �¬õxÑ �±��¦����º���º°<�±�Ô� �K� ³½�º¦����4���-���±��� �©¯ �º� � ¦ � ��� � �I����°�³�°<���4¾ ��Å �����.���-� � ¦@�4���-°½�I��¦ ���
�K°½� � �|��¦ � °���� �K� ����¾ � �±��¾ � �4����°<��«�Á � ���x�4��¾ � �±���º°<�Ì���©� �K� ¼<�º° Ë ���»�ºÊª� � ���4°Æ� � ��°<� � ¦É���4� �
°�¦`� � ¦ � � � °<����« ���`��¦ � ���4�º� Å ��³ � ¦�Êe����¾��±� � ����¼�°�¦@�º� � ¾{����� ËF� ���±�±��� � � ��°1° Ë �����»�b� �K�
� � �º¼ �-Ë °<�K¦ � °Æ°½�µ°��G�`�K°½� ��� l
õx�K¦@¦ � �.�|Ö¬°Æ� � $ �
ñ � �Â� Ë ��°<���K� � �4�»¾ � �4���º°<�±��°�� �
¥¹�»��ÎÌ���Ï°<���.�|��� � ��� � � � �º¼ �.Ë °<�K¦É���K¼®°Æ�I�����-�
Ñ�� � ���I��¦ ��� Ö¬°½� �;ù �º°½����� � Ö¬°Æ� �6ö ���.� ÓÏÅ ���-�|Ê Å ���-�xÙ ¤j��°µ�I°<�±����¦@�4�I�
� �K� � � �º¼ �.Ë °<�K¦ � °-°½�6��������«
Á �4� °½�I��¦ ���#¯�� �4� �®�K� ¦ � ����������� � �)���eâ���� Õ'Ð ÕØ×ØÑ��eâ¸âµ�����±� � � �K� � � �M³ � �²�4°6�K°����I°<�-�������

�����4¼<� � �±�����:�Ï°<���-� ö �Ï°<���.�®°½�I��¦ ��� ¤ Ë �K�#¦@��� �K� ¦`�)³�°<���±¾ � °��¬�4�����È�Ï°<���-����«1����� �K� �K°½� �
��°<� � ¦@���±� � ��� � Å � �K� �ô� �K� ¦ � ���±�º�����K¼#°½�I��¦ ��� ¯ �»��� � �M³ � � � �4� � ,�$��	� �;� Å4¯¬�K� ¦ � � �»�|� �K�

� �






� y1

y1 - τ

y1 + τ

�

y0

y2

óÒ�º¼<�K¦ �k� « ¸�l������»�4����¦@�������4¼`� �K� � � ��¦É���I� � ¦@������������°��¹°Æ�I��¦ ��� �4°Æ� � � ¯ ��� ��� ����������� Ë °<�4�±�4��¦@� � ��«
� �4� �ôË °<�4�4�±��¦@� � ����¦ � � ��� � � ����°ª¦ � �4�4� � � �4� ���º��� � ¦ ¯¬�K� ���K°½� �¥Ë °<�±�4�4��¦@� � �|��¦ � �I¦�°<�@� � ����Ì� �K� ���øÙ0«
¾`� Ó ��¾®�4¾Ã����¦@�4���±�����º��Ê:°��©���»�Ò� � ¦ ��� �4�»¾ � �4���º°<�±��«¥���0�C¦ � �@�4�º� Å ������¦����»�K¼C�¿¦@°<¾Ã� �K� ¦�°Æ°�� Å
� �K� Ú��º°½����� � ÖÂ°½� � Û�¾ � � � °Æ� � ���#�I°<¾���� �IÓ ����Êþ¡ ö , ¤ ÅÐ¯¬� ��� � ���#���±� ��� ������� � �±��� Ë � � ��� ���
���-� � ¦@���I���º³ �0� �-³½�º¦�°<�4¾ � �-��«
� �såD�G� �K�~���ë&ìRïDí��(�������Bë�ê������
���Ð� �K� �4�����I¦ � ����Ù � ���YÙ\���±��� � ���Ð¾`���±� � �`��°¥�4�����0� � �»���Ð� �K� ¦ ��¯ ����� �IÓ �������0� � �¹°������-³½����� Ë � �
Ë °<�4�4�4��¦@Ê0����� � �����¥� �K�x� �.³½�º¦�°<�4¾ � �.�Ò� � ��� ¯ °<�4���®¦ � ���4�������#��� ��¯ � � �º¼ �-Ë °<�K¦ � °Æ°Æ�¥� � ��¦@� � «
Á � �»� Ë °<�4�4�4��¦@Ê¥�4¦@° Ë � � ¾ã�»���¥¦ � ���4���Ð°��3� �K� �4� � ¦MLÍ�©�I°<�.���»�-� � �x¾�°�����°<�ª���ª�¥�±�º¦ � �I���º°<�µ� � ���
�IÓ � ��� �4�Â� �4� ��°<� � ¦@���4� � °��G� �K� ���K¦�¦ � �.���K°½� �µö � �K� �4������� � ����¾¥�±��� ËÏ� �4���������MÊ � �C��¦ � �K°��
���:� � ���²�K°½� � ¤É« � �±�����������ºÊÌ�±��¦@���º���º°<�4���4¼`�YÙ×�±�����K¼ª� �K� �������4�4��¦@�)°½�I��¦ ��� �K°Æ� � ����¦@�±�I���K¦ �
��°�¦²¦ � ��� §è����¾ � ���-� � ¦@���I���º°<� ¯ �������4¦�°½�4�4� � �Ô������� � ¦ ¯Â�K� �)� �K��Ë °<�4�4�4��¦@Êô����� � ����¦ � �I¦�°<�@� � �
����� �4� ��¦ ��� ���|��¦É�M³ � ¦@� � ����°`° Ë �������ô� �K� � ��¯ �4�����½«
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�	���a��� �%� � � Á���~�~K�u���2�����J�������L��«	~���������� � � � �J���
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� �K������×	�*�K�`�����2ôa�L���%��� � �y ��L�2��  ¯ ¥ r �=�J�����T� �2� �%���`���`���=« ��� ���Â�J����� � �J�%�	�����L�����
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