
���������
	����
	������
��	�����	��������
��� 	���!"�
#%$'&(�
�
	
)*#+���,	����-�
���.�/� ��!"�0#%$'&(�
�
	213� ��	�#-�'4+�0���5�
���

65798;:=<?>;@BADC;798�8�E"F

G H?IKJML;N�OQPSRTJ;UVNKI

ADC;@Q7XWMYV@[Z\F]:_^9@Q7a`bFcC;:_dDZeC�E9fMF]@[g�:=d�F]7hdiC�7"jkC;7"jk@\lMf;m_:_Z
:nFD@\lMfT@
g]F]:=di@oZ
E98 C;@[mpf�di7Xmp^?q
:p8;r�Z
79shf;m_@\lt:_shE9r9@of;gc7uZ
@[dcdi:_8;rvf;gc79W;m_@
s�d[wuA+j,7vxM:pyz@
gc@
8?F�{?:_8�x;dD79`+f;gc79W�mp@[shdDE9g]@
E9x;xMgc@[dcd]@[x}|~FcC;@5>�d]@�79`oE98�:_s�Ear9@�f;gc7MZ\@[dcd]:p8;r�m_:pW;geEagc��Ea8�x�F]C�@�Ea>MFc79s�E"Fc:p7X8�7a`
:ps�EarX@�>;8�xM@[gcdiFcE98�xM:_8;r�w
� s�E"YV7Xg/f�g]7XW;mp@[s�:ps�E9r9@ f�g]7MZ\@�d]d]:_8;r�m_:pW�gcE9g]��>�d]@
gedvE9g]@ `�E9Z
@[x�j�:pF]C�:=d/C�7"j

F]7vW;>;:_m_x5Ea8�Eaf;f�mp:=Z
EaF]:_798t`�7Xg�E/d]f�@�Z\:p��Zof;gc79W;m_@
s5wM�;7Xg,:_8�diFcE98�Z\@oC;7"jkFc7vd]@
m_@[Z\F,FcC;@
f;g]7Xr9geEas�d-Ea8�x/C;7"j�Fc7�d]@\F~FcC;@,F]>;8�E9W;m_@,f�EageEash@\Fc@
ged�Fc7�r9@\F~fT@
g]F]:_8;@
8?F�:_8M`�79gcs�E"F]:_798
`�g]7Xs3FcC;@t:_shE9r9@�d0E"F/C�Ea8�xbw+ADC;:=d
f;gc79W�mp@[s2C�EXdBWT@
@
8�E9x;xMgc@[dcd]@[x�Wu��gc@[d]@[E9gcZeC;@[gcd
:p8�FcC;@
��@
m=x�7a`�E9giFc:n��Z
:_E9m�:_8?F]@
m_m_:prX@
8�Z
@/Ea8�x5:ps�EarX@
f;gc7MZ\@[dcd]:p8;r�Ea8�x5:=dS79`�F]@[8�Z
E9mpm_@[x
:p8?F]@[mpm_:_r9@
8?F :_s�EarX@�f;gc7uZ
@[dcdi:_8;r���f;gc79r9geEas�di>;fT@
gc^u:_d]:_798b�Kd]7a`�FVjDEagc@�gc@\q�>�di@�7Xgt@
^X@
8
di79`�FVj,E9g]@�Z\7X8M��r9>�gcEaF]:_798bw
� d]@[Z\7X8�x}xM:p�tZ\>;mpF5f;g]7XW;m_@
s�j�C;:=ZeC}C�E9d�WT@
@
8�E9x;x;g]@�d]d]@[x�`�7Xg��X@[EagedtWu��gc@\q

di@�EageZeC;@
ged,:p8�F]C�@���@
m=x57a`�Eag]F]:p��Z\:=Eam':_8?F]@[mpm_:prX@
8�Z
@BEa8�x�:_shE9r9@�f;gc7MZ\@[dcd]:p8;rh:=d�C;7"j�F]7
@\luF]geE9Z\FQFcC;@tdi@[s�Ea8?F]:=Z
d�Z\7X8?FcEa:_8;@�x�:_8�E98�:_s�EarX@/7Xg�E5d]@\FB7a`,:ps�E9r9@[d[w'ADC;:=d�f;g]7XWMq
mp@[s�7a`�:_shE9r9@t>�8�xM@
gediFcEa8�xM:p8�r�Z
E98�geEa8;rX@�`�g]7Xs�79WMYV@�Z�F/gc@[Z
79rX8;:nFc:p7X8�:p8�F]C;@5Z
EXdi@
7a`�E�diFcEaF]:=Zh:ps�E9r9@vF]7�@[^9@
8?F
Ea8�x�dcZ\@[8�Eagc:_7�gc@[Z
79r98�:nFc:p7X8�:_8�FcC;@ Z[E9d]@v79`KFc@
shf�7XgcE9m
di@�<X>�@
8�Z
@o79`-:_s�EarX@[d[w
�+:_gedVFS:_8�d]@[Z�Fc:p7X8� hj,@
W;gc:p@
¡�� :_8?F]gc7ux;>�Z\@0E9giFc:n�TZ\:=Eam�:_8?F]@[mpm_:prX@
8�Z
@
Z\7X8�Z\@[fMFcdQEa8�x

sv7Xg]@0f;g]@�Z\:=di@[mp��{u8;7"j�m_@[xMrX@\q�W�E9d]@[x�F]@�ZeC;8;:=<?>;@[d[w�ADC;@�di@0F]@�ZeC;8;:=<X>�@[doEagc@BF]C;@[8�>�d]@[x
:p85di@�Z�Fc:p7X8�¢/F]7hW;>�:pm=x :_8?F]@[mpm_:prX@
8?F�:ps�E9r9@of;g]7MZ
@[dcdi:_8;rhdi�MdiF]@
s�dDEa8�x :_8�di@�Z�F]:_798�£vF]7
W;>;:_m_x�:_8XFc@
m_mp:_r9@[8?FD:_s�EarX@o>�8�xM@
gediFcEa8�xM:p8�rhd]�MdVFc@
s�d[w

¤ ¥�LMJ;UV¦oR'UV§�¨BH?I�Ju©+¨i¨iUiª�©�IQRz©

«�F,:=d,^9@
gc��xM:p��Z
>;mpF,Fc70��8�x E/>;8;:=<?>;@ox;@\��8;:pF]:_798�7a` � g]F]:p��Z\:=EamT«¬8?F]@
m_m_:prX@
8�Z
@v­ � w «�wM:p8
diC;7XgiF�®�w � sh798�rtF]C�@/^"Eagc:_79>�doxM@\��8;:nFc:p7X8�doE¯^¯E9:pm=EaW�mp@
:_8�FcC;@vmp:pF]@[gcEaF]>;gc@�­i° ±"²³�_° ´a²³�_°_µ[¶"²��
° £9²³��° £?´"²�®�j,@�C�E¯^9@�d]@
m_@[Z\F]@�xhF]C;@SFVj�7
`�79m_mp7"j�:_8;rB798�@[d[|�· � w «�wX:=dKE98 E"F]F]@
shfMF�F]7
W�>;:pm=x
Z\79shf;>;FcEaW�mp@vsh7ux;@
m=dQ79`�Z\7Xr98;:pF]:_^9@/f;gc7uZ
@[dcd¬¸���7XgD·i:_8 � w «�w'j,@vEayT@�Z�FoF]75Z\79shf;>;F]@
ged
FcE9d]{MdKj�C�:_ZeC�j�7X>;m_xtW�@BZ\7X8�d]:_xM@[g]@�xtE9d�:_8XFc@
m_mp:_r9@[8?F,:p`bF]C�@
��j,@
gc@SfT@
g]`�79gcsv@�xtWu�hCu>Mq
shE98tWT@
:_8;rXdV¸ewX«¬8�`�E9Z\FKFcC;@[d]@QxM@
��8;:pF]:_798�d�:_mpm_>�diF]geE"F]@SFVj�70shE9:p8 g]@�E9d]798�d~Fc70diF]>�xM� � w
«�wpwb¹�@�di@�EageZeC;@
gedQ:p8�Z\7Xr98;:pF]:_^9@vf�d]�uZeC�79m_79r9��E98�x�Z
79r98�:nFc:p^X@vdcZ\:_@
8�Z
@hj,E98XFoF]7�diF]>�x;�
F]C;@tCu>;s�E98�W�gcE9:p8bº�F]C;@[:pg0:p8?F]@[g]@�dVF
:=dB��8�xM:_8;r�f;gc79rXgcE9shd�d]:ps/>;m=E"F]:_8;r�Cu>;s�Ea8�fT@
g]q
`�79gcshE98�Z\@�d
w;»u7/F]C�@
� E9g]@�Z\m_7Xd]@SFc70FcC;@o��gedVF�xM@
��8;:pF]:_798bw�¼�7Xsvf�>MF]@[gcdDdcZ\:_@
8?F]:=dVFedDEa8�x



� �������	��
���
������������

@
8;rX:p8;@[@
ged
jDEa8?F0Fc7�@
l?Fc@
8�x�F]C;@5Z
E9f�EaW;:_m_:nFc:p@�d
7a`SZ
79shf;>MFc@
ged
º+F]C�@
:_g/:_8?F]@
gc@[diF/:=d/:p8
F]@[ZeC�8;79m_79rX:_Z[Eam;Eaf�f;mp:=Z
EaF]:_798�d�7a` � g]F]:p��Z\:=Eam�«¬8?F]@
m_m_:prX@
8�Z
@9wXADC�@
:_g�sh7aF]:_^"E"Fc:p7X8�:_d�Z\m_7Xd]@
g
F]7BFcC;@Qd]@[Z
798�x�xM@
��8;:pF]:_798t79` � w?«�wpw��b@
FK>�d�W;g]:_@\¡��vdiF]>�x;�0FcC;@QE9f;f;m_:_Z[E"F]:_798tx;79s�Ea:_8�d
7a` � w «�wTj�:nFcC�g]@�difT@[Z\FSFc7�F]C;@/g]@�di>�mnFed�79W;FcEa:_8;@�x�di7t`�Eag�w���Eash@�d�C�E¯^X@
W�@[@
8�E9sh798;r
F]C;@o��gedVF�Eaf�f;mp:=Z
EaF]:_798 x;79s�Ea:_8�d[w���@[g]�hrX7?7Mx g]@�di>;mpFcd,C�E¯^X@SWT@
@[8 79W;FcEa:_8;@�x�`�79g�xM:p�hq
Z\>;mpF�FcEXdi{Md�EXd�f;m=E¯�u:p8�rhZeC�@[dcd�E9d�F]C;@
WT@[diFQd]�MdVFc@
s�dSE9g]@BEaW�mp@BFc7tgc@[E9ZeC�F]C�@0m_@
^9@[mb7a`
@\lMf�@[giFed
º?798tF]C;@�d]E9sh@SjDE¯�vE9>MF]7XshEaF]:=ZDF]C�@
79gc@
s f;gc7"^9@[gKEagc@QE9W;m_@�F]7vdi7Xmp^X@SdcZeC;79m=Eag
f;g]7XW;m_@
s�d0:_8�rXg]7X>;f�FcC;@
7Xg]�X��Fc79fT79m_79r9�X�+rX@
7Xsv@
F]gc��7Xg/sh@�ZeC�Ea8;:=Z
d[w~�;79gv�9@�Eaged
FcC;@
xM79s�Ea:_8�7a`�sh@[x;:_Z[Eam+x;:_E9r98;7?di:=d�C�EXd�W�@[@
8�diF]>�xM:p@�x�Wu� � w «�wTd]Z
:p@[8?F]:=dVFedSEa8�x5@\lMf�@[giFed
di�MdiF]@
s�d�j,@
gc@vE9W;m_@/Fc75f;g]7MxM>�Z\@�xM:=Ear98�7Xd]:_d�Ea8�x�Fc7�f�g]7Xf�7?di@/F]gc@[EaF]sh@
8?Fcdo`�7XgBf�Eag]q
F]:=Z\>;m=Eag x;:_d]@[EXdi@�d
w��Q8�F]C�@�Z\798?FcgcE9g]��`�7Xg xM79s�E9:p8�dh^X@
gc��Z\m_7Xd]@5F]7�x�Ea:_mp��mp:p`�@9��m_:_{9@
8�E"Fc>;gcE9m;m=Ea8;rX>�EarX@�>;8�xM@
gedVFeEa8�x;:p8;r��9d]f�@[@[ZeCh>;8�xM@[gcdiFcE98�xM:_8;r
Ea8�x/^u:=di>�Eam;fT@
geZ\@[fMF]:_798
F]C;@�gc@[d]>;mnFed�Eagc@Q^X@
gc�h`�Eag,`�gc79s%j�C�EaF�E/ZeC;:_m=xMg]@[8�Z[Ea8�xM7h@[E9d]:_mp��­�: w @9wMFc7�difT@[E9{tEa8�x
F]7�di@[@�®\w

���! "$#&%�')(+*�,.-�*0/21&354�*�,64�784�9�*�:;4

«¬8}F]C�:_d�di@�Z�Fc:p7X8}j�@�:p8?Fcg]7MxM>�Z
@�FcC;@�8;79F]:_798�d�7a`
{u8;7"j�m_@[x;r9@\q�W�EXdi@�x�d]�MdVFc@
s�d�Ea8�x
{?8�7"j�mp@�xMr9@vg]@[f;gc@[d]@
8?FcEaF]:_798�j�C;:=ZeC�j�:pm_m�W�@h>�d]@\`�>�m�:p8�F]C�@/`�7Xmpm_7"j�:_8;r�w�<�8;7"j�m_@[xMrX@\q
W�E9d]@[x�di�MdiF]@[shd�E9g]@�F]C�@�di>�Z[Z\@�d]d]79ged079`SFcC;@�79m=x�@
lMf�@[giFtd]�udiF]@[s�dhW�E9d]@[x�798�f;gc7aq
xM>�Z�Fc:p7X8�gc>;mp@�d0E98�x�:p8;`�@
gc@
8�Z
@t@
8;rX:p8�@[d[w&=Q@
8�xMgeEam,j�C;:=ZeC�C�E9d0W�@[@
8�x;@
^9@[mp7Xf�@�x�Wu�
E5F]@�Eas�:p8�»?FeEa8M`�7Xgcx�:_8kµ[¶�>�?�`�79g/s�E9dcd
difT@[Z\F]gc79rXgcE9f;Cu��:p8�ZeC�@
sh:_diF]gc��:_d/Z\798�di:=xuq
@
gc@[x�EXd�FcC;@vE98�Z\@�dVFc79gQ7a`�FcC;@/@
lMf�@[giF�di�MdiF]@
s�d[wTADC�@0��gediFQ@\lMfT@
g]Fod]�MdVFc@
s5�b65�MZ\:_8b�
C�E9d�WT@
@[8�Z\gc@[EaF]@[x�:_8�µ[¶�>"£0`�7XgSxM:=EarX8;7Xd]:_dD79`-:_8M`�@�Z�F]:_79>�d�W;m_7?7Mx�xM:=d]@[E9d]@[dB­�`�79g�sh7Xg]@
xM@\FeEa:_mp@�x�C;:=dVFc79gc:_Z[EamT:p8M`�7Xg]s�EaF]:_798td]@
@0° ±¯²'Ea8�x�° £X´"²�®�w?ADC;@oshE9:p8 :_xM@�E
79`�@\lMfT@
g]F,d]�udiq
F]@
s�d/:_d
F]7�d]:_s0>;m=E"Fc@�F]C;@�W�@[C�E¯^u:p7X>;g
79`�E�difT@[Z
:_E9mp:=dVF/:p8�E�^9@
gc��f�g]@�Z\:=di@txM7Xs�Ea:_8bw
ADC;@�79W;YV@[Z�Fc:p^X@�:=d�F]7/Z\79fT@�FcC;@QE9W�di@[8�Z\@�79`�EBdifT@[Z
:_E9mp:=diFK@
:pF]C;@[gK`�7Xg�f;gc79W;m_@
s d]79m_^?:_8;r
79gQ`�79gQF]@[EXZeC;:_8;r�wA@~lMf�@[giFBd]�udiF]@[s�dQE9g]@0d]7a`�FVjDEagc@BFc7?7Xm_dQj�C;:=ZeC�>�d]@
FcC;@v{?8�7"j�mp@�xMr9@
f;g]7"^u:=xM@[x�W?��E�difT@[Z
:_E9mp:=dVF��~j�C;:_ZeC�Eagc@�EaW�mp@�F]7�C�Ea8�x;mp@5di�us/W�7Xmp:=Z E98�x�>;8�Z
@
g]FcE9:p8
x;E"FeE�Ea8�x�j�C;:=ZeC5>�di@
Ehgc@[EXdi7X8;:_8;rvdiF]geE"Fc@
rX�9w;ADC;@�di@
d]�MdVFc@
s�d�d]@
f�E9gcEaF]@o{?8�7"j�mp@�xMr9@
Z\798?Fc@
8?Fcd�E98�x�xM@[xM>�Z�F]:_^9@5Fc7u79m=d�>�d]:p8;r�FcC;:_d {u8;7"j�mp@�xMr9@Xw�ADC;@
��Eagc@�8�7aF Z\m=E9dcd]:_Z[Eam
di79`�FVj,E9g]@�dvEXdhF]C�@
gc@�:_dtE�Z
mp@�EagtxM:=diF]:_8�Z�Fc:p7X8}Eash798;r�FcC;@�xM:pyT@[g]@[8?Ftg]7Xmp@�dh:p8�FcC;@
:_g
W;>;:_m_xM:_8;r�E98�x�F]C;@[:pg0>�di@Xw+ADC;gc@
@�gc79m_@[dBE9g]@tx;:_diF]:_8;r9>�:_d]C;@[xb|'F]C;@ @
8�xuq�>�d]@
g��'F]C�@�@\luq
f�@[giF�Ea8�x5FcC;@/d]7a`�FVjDEagc@B@
8�r9:_8;@
@[g[wz6579gc@
f;gc@[Z
:_d]@
m_� FcC;@0@[8�xuq�>�d]@
g���mpm=d�FcC;@vW�E9d]@
7a`
`�E9Z�Fedoj�:nFcC�x;EaFcEtF]7�W�@hf;gc7MZ\@[dcd]@[x'º�F]C;@v@\lMfT@
g]FoW�>;:pm=x;doFcC;@/{u8;7"j�m_@[x;r9@0W�E9d]@0j�:pF]C
F]C;@B@
lufT@
g]F]:=d]@B7a`-F]C;@
xM7Xs�Ea:_8bºuF]C;@/di79`�FVj,E9g]@o@
8;rX:p8�@
@
g�W�>;:pm=x;d�Evgc@[EXdi7X8;:p8�r/@[8;r9:_8;@
j�C;:_ZeC�:_dv:_8�xM@
fT@
8�xM@
8?Fh7a`�FcC;@�@
lMf�@[giF�B dvxM79s�E9:p8�W�>MFvj�C�:_ZeC�:_shf;m_@
sh@
8?FcdhE�g]@�E"q
di7X8;:p8�r0dVFcgcEaF]@[r9�9w�<�8;7"j�m_@[xMrX@\q�W�E9d]@[xvdi�MdiF]@[shdK798�FcC;@QZ
798?F]geEagc�
Fc70@
lufT@
g]F�d]�MdVFc@
s�d
Eagc@,8�7aF�gc@[diF]gc:_Z\F]@[x0F]7Bf�g]7MxM>�Z\F]:_798hgc>;mp@�EXd�{u8;7"j�mp@�xMr9@,gc@
f;gc@[d]@
8?FcEaF]:_798hd]ZeC�@
sh@�Ea8�x
F]C;@Bgc@[EXdi7X8;:p8�r/@[8;r9:_8;@B:=dD8;7aF�m_:psh:pF]@�x�F]7�Ea85:_8M`�@
gc@
8�Z
@�@
8;rX:p8;@Xw5=Q:nyz@
gc@
8?F�FV�uf�@�d�7a`
g]@�E9d]798;:_8;rSC�E¯^9@DW�@[@
8v@\lMfT@
gc:psh@
8?Fc@[x/:p8vF]C�@�mp:pF]@[gcEaF]>;gc@KFc7Bdi7Xmp^X@,^"E9g]:_79>�d-f;gc79W�mp@[shd[w
� sh798;r5FcC;@
s3F]C;@ shE9:p8�7X8;@[dBE9g]@�Z\m=E9dcd]:n��Z[E"Fc:p7X8b�'xM:_E9r98;7?di:=d[�bxM@[d]:prX8b��d]:ps/>;m=E"F]:_798
Ea8�x�f;m=Ea8;8;:_8;r�w



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� �

��� � "$#&%�')(+*�,.-�*���*�����*�4�* #�9�3 9�� %A#

� {u8;7"j�m_@[xMrX@�g]@[f;gc@[d]@
8?FcEaF]:_798�:=d/E�di@
F/7a`Sd]�u8?FcE9Z\F]:=Z E98�x�d]@
s�Ea8?F]:=Z Z
798u^9@[8?F]:_798�d
F]75xM@[dcZ\gc:pWT@/E f;:_@[Z\@v7a`�{?8�7"j�mp@�xMr9@Xw�«¬8�7Xgcx;@
g�Fc7�W�>;:pm=x�{u8;7"j�m_@[x;r9@0W�E9d]@[d�FcC;@v@\luq
f�@[giFed+xM@�d]Z
g]:_WT@�F]C�@,Z
798?F]@[8XFedb79`MF]C;@[:pg-{u8;7"j�mp@�xMr9@K>�di:_8;rQ{?8�7"j�mp@�xMr9@�gc@
f�g]@�di@[8XFeE"Fc:p7X8
d]ZeC;@[sh@[d[w � {?8�7"j�mp@�xMr9@
gc@
f�g]@�di@[8XFeE"Fc:p7X8�d]ZeC;@[sh@0s0>�dVF�Eam_mp7"j Fc7 @\lMf;m_:=Z\:pFoj�C�EaFQ:=d
:pshfT79g]FcEa8?FQE98�x�s0>�diFSWT@0@�E9d]�tF]7�C�Ea8�xMm_@9wTA�j,7�s�Ea:_8�{u8;7"j�mp@�xMr9@Bgc@
f�g]@�di@[8XFeE"Fc:p7X8
d]ZeC;@[sh@[d�Eagc@0f;gc@[d]@
8?Fc@[x�:_8�F]C;@v`�79m_m_7"j�:p8;r���f�g]7MxM>�Z\F]:_798�g]>;m_@[d�E98�x�`�geEash@[d[w'ADC;@[d]@
d]ZeC;@[sh@[d�j�:_m_m+WT@/>�di@�x5:p8�di@�Z�F]:_798�¢t`�79gQg]@[f;g]@�di@[8?F]:_8;rhF]C;@v{u8;7"j�m_@[xMrX@B798�FcC;@0>�d]@
7a`K:_s�Ear9@vf;gc7MZ\@[dcd]:p8;r�mp:_W;geEagc��Ea8�x�:p8�di@�Z�Fc:p7X8�£�`�79g�g]@[f;gc@[d]@
8?F]:_8;rtFcC;@v{?8�7"j�mp@�xMr9@
798�:ps�EarX@�>;8�xM@[gcdiFcE98�xM:_8;r�w

� � % , ��! 9"� %�##�$�&( *�4&% gc7MxM>�Z\F]:_798}gc>;m_@[d�Eagc@�xM:_g]@�Z�F]m_��:p8�dif;:_gc@[x�`�gc79s�f;gc@[xM:=Z
EaF]@
mp7Xr9:=ZQE98�x�FcC;@�:p8M`�@[g]@[8�Z\@�Z
E9f�EaW�:pm_:nFc:p@�d,7a`�sh7MxM>�dDfT798;@[8�d[w � f;gc7MxM>�Z\F]:_798 gc>;m_@Q^X@
gc�
r9@
8�@
geEam_mp��@
luf�g]@�d]d]@[dDEa8�·i:n`�q³F]C;@[8u¸Bg]@[m_EXdiC;:_798�diC;:_fbw

')(�*+($,.-�/�0�12*43�-�576�89,):2,;8=<?>2@�3�AB84*C,�>2/B(D0
E >+/B( � 
�� ��F

@"84GHGI(�*J3LK2M �N� ��OPO �2��� ��QDR��	���	��� ��� � ���S� 
�� � M
AB6

� ������� � � ���
-J*2<UT$89,

� ������� � � ���
3;V+(�*

� ������� 
�
 � ���

j�C;:_ZeChsh@[E98�d-F]C�E"F�:p`'EBd]@\F�79`zZ
798�x;:nFc:p7X8�d�Eagc@,F]gc>;@DF]C;@[8hF]C;@�Z
798�Z
mp>�di:_798vC;79m=x;d[w
�;79g0:p8�diFcE98�Z\@�:_8�F]C�@txM79s�Ea:_8�7a`DF]C�@�W;g]:=xMrX@�rXEash@X�b:n`Dj,@tj,E98?FoFc7�@\lMf;gc@[dcd�F]C�E"F
xM>;gc:p8;r�W;:_x�xM:p8�r�798;@�Z
Ea8k7Xf�@[8kj�:nFcC�E�d]f�@�Z\:p��Z�xM:=diF]gc:pW;>;F]:_798b�,j�@�Z
Ea8�>�d]@�FcC;@
f;g]7MxM>�Z�F]:_798�gc>;mp@B¹Bµ[W;gc:_xMrX@9|

W 5+-9GX:Y/B(Z896[:2,;8=<?>2@�3�AB84*C,�>2/B(
E >2/B()\^] ��� �_�D���

@"8JGHGI(�*43`K2M ���_���0� ���L� 
��	�a� ��� �"R � ��� ��� M
AB6

�����	����� ���������9�
-9*2<

]�b � � ]�c ��� ���dR ��� ���e

3;V=(�*

��R �2��� ��� ] ��� �f� 
�OPR+g

ADC;:_dDgc>;m_@�sv@�Ea8�d�F]C�EaFD:p`~j�@BC�E¯^X@oEvW�E9m_E98�Z\@�x C�Ea8�x5Ea8�x WT@\FVj,@
@[8�µ�´/E98�x�µ�h
C;@[EXx fT79:_8?FcdDFcC;@
85j,@�Z[Ea8�79fT@
8�E"FDFcC;@Bmp@[^9@[m'7a`Dµo8�7/Fcg]>�svf�w

@�E9ZeC�f;:p@�Z\@o7a`-{?8�7"j�mp@�xMr9@oZ
Ea8�W�@�@
luf�g]@�d]d]@[x�j�:pF]C5EvxM:nyz@
gc@
8?F�gc>;mp@Xw � {u8;7"j�mpq
@[xMrX@/W�EXdi@hZ
E98�Z
798?FcE9:p8�C?>�8�xMgc@[x;do7a`�f;g]7MxM>�Z�F]:_798�g]>�mp@�d
wz«�FB:_d�^X@
gc�5@[E9d]�5F]75E9x�x'�



� �������	��
���
������������

sv7MxM:p`��579g�gc@
sh7"^X@�Etf;g]7MxM>�Z�F]:_798�gc>;m_@B:p8�Eh{?8�7"j�mp@�xMr9@BW�EXdi@Xw�ADC;:=dSE9mpm_7"j�d,F]7 @\luq
F]@
8�xB79gb>�fTx;EaF]@,E�{u8;7"j�mp@�xMr9@�W�E9d]@9w % g]7MxM>�Z\F]:_798Bgc>;m_@[d�Z[Ea8BWT@KrXg]7X>;f�@�xo:p80x;:nyz@
gc@
8?F
di@
Fcd,F]7tdiF]gc>�Z\F]>;gc@oF]C;@B{u8;7"j�m_@[xMrX@oE98�x�C;@
m_f�F]C;@Bgc@[EXdi7X8;:p8�r�w
ADC;@ fT7"j�@[g/79`�@\lMf;gc@[dcdi:_798�7a`�f;gc7MxM>�Z�Fc:p7X8�gc>;m_@[d/g]@[mp:_@[d/798�FcC;@�{?:_8�x�7a`Sm_79rX:_Z

F]C;@[��Eagc@
W�E9d]@[xbwT��79gog]>;m_@[dQW�EXdi@�x�798�f;g]7Xf�7?di:pF]:_798�Eam�m_79rX:_Z0di�us0WT79m=dQg]@[f;g]@�di@[8?FQEam_m
f;g]7Xf�7?di:pF]:_798�d~79g~`�E9Z\Fcd[�a@
^X@
gc�?F]C;:_8;r�:_d�EBZ\7X8�dVFeEa8?F[w"«�F�j,EXd-F]C;@SZ[E9d]@D:p8vF]C�@�f;gc@
^u:p7X>�d
@\l;Eashf;m_@�`�7Xg�W�:_x;x;:p8;r�gc>;mp@�¹Bµ
W�g]:=xMr9@Xw � >�d]>�Eamo{u:p8�x�79`
f;g]7MxM>�Z�F]:_798 g]>�mp@�d�E9g]@
g]>;m_@[dvW�EXdi@�x�7X8 ?���7Xgcx;@
gvmp7Xr9:=Zaw~ADC;@�`�79gcshE9mp:=d]shd������
	���
������������������������
��� �!���#"Q79g
�������������$�%�����
��� �!����"�E9g]@�>�d]@[xbºMF]C;@0^¯E9mp>�@[d�Z[Ea85W�@0g]@
`�@
gc@
8�Z
@[x'w�ADC�@Bg]>;m_@
¹S hd]C;7"j�d
Ea8B@\l;E9svf�mp@�79` ?���79gexM@
g'f;gc7MxM>�Z\F]:_798Bgc>;mp@X�
j�C;@[g]@~FcC;@K^"E9mp>;@K7a`uF]C;@�F]@
shfT@
geE"Fc>;g]@K:p8
F]C;@Dgc7?7Xs*:_d-8;79F�xM:pgc@[Z\F]m_�
r9:_^9@[8
:_80FcC;@Dg]>;m_@DW;>MF�gc@\`�@
gc@
8�Z\@[x
F]C;gc79>�r9C
FcC;@�E"F]F]gc:pW;>;F]@
g]7u79svq³F]@[svfT@
geE"Fc>;gc@9w

W 5=-JGX:Y/ (Z896'& ( 89,.<2($,):2,;8=<?>2@"3�A 84* ,�>2/ (�0
E >+/B( \ �

@"84GHGI(�*J3LK2M 
�
 � � ��� ���2��� ��� � �A� ����� ��OPR ��� ��� 
D� � ��
 � ���P�	��� M
AB6

� ���"ON	 � ��OPR ��� � � 
�� �*) ]�+
3;V+(�*

� ��������� ��� � � � ����	 
 � � � 
�
 � � ���+g

�;79g�g]>�mp@�dKW�EXdi@�x�798t��gcdiFiq�79gexM@[g�mp7Xr9:=Z�7XgKf;gc@[xM:=Z
EaF]@Qmp7Xr9:=Z�<?>�Ea8?F]:p��@[gcd,Ea8�xt^¯E9g]:pq
EaW;m_@[dBZ[Ea8�WT@�>�d]@[x'wbADC�@vgc>;m_@�¹�¢5diC;7"j�d�E98�@
lME9shf;mp@v7a`���gedVF]q³7XgcxM@[gQf�g]7MxM>�Z\F]:_798
g]>;m_@9�Mj�C�@
gc@QFVj,7h^"Eagc:_E9W;mp@�d', Ea8�x�- Ea8�x 7X8;@B<X>�Ea8?F]:p��@
g��/.T��E9g]@o>�d]@[x'w
W 5=-JGX:2/B(Z89610?,.0�3�2f89,.<2($, :2,;8+<Y>2@"3�AB8J* ,�>2/B(D0
E >2/B()\ �

@"84GHG (�*J3LK�3 �f� ���
4 O �"�����	��� ����� ����
[� ���_� � �;� � R �"
f
 ����� ��� 
�O ��� � �2� ���"
 M
AB6 5

O ������� � �"��6 ��� �[F
-J*2<


 ���.R � ���?F87 � 
�O ���
-J*2<

] g � O � � ���e
:9 
 �<;2���.�?F=9 �`O � � �
�e

3;V+(�*

�f� �"��4 F g
«¬8�Z\7X8�Z\m_>�d]:p7X8�j,@vZ[Ea8�d]E¯��F]C�E"FBf;gc7ux;>�Z�Fc:p7X8�gc>;mp@�d�Eagc@/d]:pshf;m_@9�':_8�f�E9giFc:_Z
>;m=Eag

:p8�F]C;@
Z[E9d]@Q79`+f;gc79fT7Xd]:pF]:_798�E9mTm_79rX:_Z9º?F]C;@[��Eagc@o^9@
gc��sh7MxM>;m=Eag�Ea8�x�gc@[E9x�EaW;m_@9wMADC;@[�
Eam_mp7"j `�EXdVFhsh7ux;:n��Z[E"Fc:p7X8�d079`QE�{u8;7"j�m_@[x;r9@ W�E9d]@�Ea8�x�@\lMf;m=Ea8�E"F]:_798�d0Eagc@ @�E9d]��F]7
f;g]7"^u:=xM@�Fc7/EB>�d]@
g�w �Q8�F]C;@oZ\7X8XFcgcE9g]�0F]C;@[�hC�E¯^9@Sx;:nyz@
gc@
8?F,x;gcE¯j�W�EXZe{Md
|"FcC;@S{u8;7"j�mpq
@[xMrX@�:=d-`�gcE9r9sh@
8?Fc@[x'��F]C�@,>�8;:n`�7Xg]s `�79gcshE9mp:=d]s `�79g�@\lMf;gc@[dcd]:p8;rSF]C;@D{u8;7"j�m_@[xMrX@�m_@[EXx;d
F]7�Ehm_EXZe{�7a`~@\�tZ\:_@
8�Z\��`�7Xg�f;g]7XW;m_@
s d]79m_^u:p8;r�w

> ��35:;*�4 � �;geEash@v:_dBE�{u8;7"j�m_@[xMrX@/gc@
f;gc@[d]@
8?FeE"F]:_798�d]ZeC;@[sh@vj�C�:_ZeC�Z\7Xsv@�dQ`�g]7Xs
Z\79rX8;:pF]:_^9@�gc@[d]@[EageZeCv798hCu>;s�Ea8�gc@[E9d]798�:p8;r�waADC;@�Cu�uf�79F]C;@�di:=d�:=d�FcC�E"FKCu>;s�E98�W�@[:p8;r?d



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� �

g]@
`�@
g�j�C;@
8�gc@[EXdi7X8;:p8�rtF]7�f;gc7aFc7aFV�uf�@�d�Eam_g]@�E9xM��diF]7Xg]@�x�:_8�sh@
sh7Xg]��E98�x�Z
79shf�E9g]@
F]C;@[s%F]7�7XWMYV@[Z\FcdD7Xg,@[^9@[8XFed�Z\7Xg]gc@[d]f�7X8�xM:_8;r/F]7h8;@
j d]:nFc>�E"Fc:p7X8�d
w
65:p8�{ud]�0:_8�µ[¶�>a±SC�E9d�f;g]7Xf�7?di@�x/��gcE9sh@[d~`�7Xg�f;gc@
^u:_d]:_798�d�Z
798�Z
@
gc8;:p8�r�diF]gc>�Z\F]>;gc@[x

79WMYV@�Z�Fcd[w�»MZeC�Ea8�{�:_8�µ�¶�>0>�C�E9d
f�g]7Xf�7?di@�x�»MZ\gc:pf;Fcd0`�79gvf;g]@[^u:_d]:p7X8�d0Z
798�Z
@
gc8;:_8;r�d]@\q
<X>�@
8�Z
@[do7a`,@
^9@[8?Fcd[wTADC;@�Z
798�Z
@
fMF�7a`D�;geEash@[do:=doE�xM@�Z\m=EageE"F]:_^9@/{u8;7"j�mp@�xMr9@/g]@[f;gc@\q
di@[8XFeE"Fc:p7X8�dcZeC;@
sh@�j,@
m_mbE9x;E9fMF]@�xt`�7Xg�dVFcg]>�Z\F]>;gc@[x�7XWMYV@[Z\F�x;@[dcZ\gc:pfMFc:p7X8�d[w
� �;geEash@�:_d�E�d]@\F�79`~EaFiF]gc:_W;>MF]@�d
­�7Xg�f;gc79fT@
g]F]:_@[de®�w5@�EXZeC�EaFiFcg]:_W;>MFc@BC�E9d�d]@
^X@
geEam

dim_7aFed�j�C;:_ZeC�xM@�d]Z
g]:_WT@hF]C;@tZeC�E9gcEXZ�Fc@
gc:_diF]:=Z
dQ7a`,F]C;@tEaFiFcg]:_W;>MFc@9w�ADC;@tEaFiFcg]:_W;>MFc@[d
E9g]@
^9@
gc�/x;@
fT@
8�xM@[8?F,79`TFcC;@S8�E"F]>�g]@�79`b79WMYV@�Z�FK:pF�gc@
f�g]@�di@[8XFed
wXADC;@Qd]mp79Fcd�Eagc@�f;g]@�xM@\��8;@[x
r9@
8�@
geEam'ZeC�EageE9Z\F]@[g]:=dVFc:_Z[d�>�d]@\`�>�m'`�79g�Ea8u�t{u:_8�x�7a`-EaFiFcg]:_W;>MFc@9º;Z\m=E9dcd]:_Z[Eam'dim_7aFedDEagc@QFcC;@
FV�?fT@9�?FcC;@oZ
>;gcg]@[8XF,^"Eam_>;@9�uE0xM@
`�Ea>;mpFD^¯E9mp>�@9�ME
fT7Xdcdi:_W;m_@SgeEa8;rX@S79`b^¯E9mp>�@[d[w?��gcE9sv@XµS:=d
Ea8�@\l;Eashf;m_@�7a`-`�gcE9sv@�j�:pF]C58�E"F]F]gc:pW;>;F]@[d�E98�x�£h{?:_8�x�7a`~dim_7aFed
w

> ��35:;*� 
� F]F]gc:pW�>MF]@�d�»ump79Fcd �������	��
��
�����
EaFiFcg]:_W;>MFc@vµ
FV�?fT@ ������������
������

^¯E9mp>�@ 
�������������� �!����
��
���
xM@\`�E9>;mnF "#��$�
����
�����%
��
���

EaFiFcg]:_W;>MFc@B hFV�?fT@ ������������
������
^¯E9mp>�@ �%
��
���
gcE98;r9@
q³79`�q³^"Eam_>;@�d&�'
�(*)+�!���%
��
���

EaFiFcg]:_W;>MFc@�¢�FV�?fT@ ������������
������
^¯E9mp>�@ 
�������������� �!����
��
���
gcE98;r9@
q³79`�q³^"Eam_>;@�d&�'
�(*)+�!���%
��
���
xM@\`�E9>;mnF "#��$�
����
�����%
��
���

w_w_wpw wpw_w
EaFiFcg]:_W;>MFc@o8tFV�?fT@ ������������
������

^¯E9mp>�@ 
�������������� �!����
��
���
gcE98;r9@
q³79`�q³^"Eam_>;@,"#��$�
����
�����%
��
���
xM@\`�E9>;mnF "#��$�
����
�����%
��
���

-/. *$-�* # *���3 (10 � 3 :;* > ��35:;*� 

� `�geEash@S:=d,>�d]@\`�>;mTF]7hxM@�d]Z
g]:_W�@oE0rX@
8;@[gcE9m�Z
798�Z
@
fMF��uEXd�FcC;@�Z\798�Z\@
f;F,79`+E0ZeC�E9:pg�w
ADC;@�`�gcE9sh@/¼�C�Ea:_g�C;@[g]@
q�Ea`�F]@
g�x;@[dcZ\gc:pWT@[d�E�ZeC�E9:pg�:_85F]@[g]s�d�79`~Eh8u>;s/W�@[g�7a`~m_@
rXd[�;E
W�E9Ze{ E98�x�E/8u>;s/W�@[g�7a`~Eagcs�d
w



b �������	��
���
������������

> ��35:;*���� . 34� �
8u>;s/W�@[giq�7a`�q�m_@
rXd%FV�uf�@ � (���� )+�!�

^"Eam_>;@ ��(��%( ��� (
xM@\`�E9>;mpF �

W�E9Ze{ FV�uf�@ ���
	 � �������
^"Eam_>;@ ��(��%( ��� (
gcE98;r9@
q³79`�q³^"E9mp>;@�d�
������'
���)
� �����!������� "��

8u>;s/W�@[giq�7a`�q¬Eagcs�d-FV�uf�@ � (���� )+�!�
^"Eam_>;@ ��(��%( ��� (
gcE98;r9@
q³79`�q³^"E9mp>;@�d�
��������
xM@\`�E9>;mpF �

- . * 0 � 3 :;*�� . 34� � ,.*�4"!$� � 1 �+#&- 3 - * #&*���3 (a! . 34� �

�;geEash@[d~Eagc@�E9m_d]7o>�di@
`�>;muF]7BxM@�d]Z
g]:_WT@�f�E9giFc:_Z
>;m=Eag-79WMYV@�Z�Fcd~7Xg~:p8�diFcE98�Z\@�d-7a`TEoZ\m=E9dcd
7a`+7XWMYV@[Z\Fcd[wMADC;@o`�79m_mp7"j�:_8;rv@\l;Eashf;m_@�7a`b`�geEash@9���979C�88B dDZeC�E9:pg��MxM@[dcZ\gc:_W�@�d,Ehd]f�@�Z\:p��Z
ZeC�Ea:_gB­�:³w @Xw��a7XC;88B d�ZeC�Ea:_ge®\º?F]C;@BE"F]F]gc:pW�>MF]@�d�Eagc@SFcC;@Bd]E9sv@BEXdK`�7Xg,F]C;@BrX@
8;@[gcE9m�`�geEash@
¼�C�Ea:_gSW;>;FoE"F]F]gc:pW�>MF]@�dS^"Eam_>;@�dSEagc@0d]@\F�Fc7��979C;8 B dQZeC�Ea:_gSxM@�d]Z
g]:_fMF]:_798�w��;7XgS:_8�diFcEa8�Z\@
F]C;@BW�EXZe{t:=d�Z\>;gc^9@�x'w

> ��35:;*����8% . #� 4d! . 3=� �
8u>;s/W�@[giq�7a`�q�m_@
rXd%FV�uf�@ � (���� )+�!�

^"Eam_>;@ �
xM@\`�E9>;mpF �

W�E9Ze{ FV�uf�@ ���
	 � ���
���
^"Eam_>;@ �!�����%��"
gcE98;r9@
q³79`�q³^"E9mp>;@�d 
������'
���)
� ���!����������""�

8u>;s/W�@[giq�7a`�q¬Eagcs�d-FV�uf�@ � (���� )+�!�
^"Eam_>;@ �
gcE98;r9@
q³79`�q³^"E9mp>;@�d 
��������
xM@\`�E9>;mpF �

# 0 ��35:;*$,.*�4�!D� � 1��!# - 3 �.3J� 9�� !�� ( 34�H�!# 4�9�35#�!0* %�0^! . 34� �

ADC;@�f;gc79fT@
g]F]:_@[d�j�C;:_ZeC/Z
Ea8BWT@�x;@[dcZ\gc:pWT@[xBj�:pF]C
`�gcE9sv@�d�E9g]@X|
:_8XFc@
gc8�EamXf;gc79fT@
g]F]:_@[d
­Qd]:%$[@9��EarX@9�~Z\7Xmp7Xg[� @\FeZaw_wpw ®��~dVFcg]>�Z�F]>�gcE9m�f;gc79fT@
g]F]:_@[d�­�d]>;W;f�Eag]Fcde®��-g]@[m_EaF]:_798�d/W�@
FVj�@[@
8
79WMYV@�Z�FcdB­ Z\m_7Xd]@\q³F]7��;EaWT7"^9@9�u@
FcZaw_w ®��;gc79m_@[d�­�`�EaF]C;@[g[��di@[g]^X@
g��?@
FcZ9wpw_w ®\w
�;geEash@[d�Z
Ea8�W�@�79gcrXE98;:%$[@[x�:_8�C;:_@
geEageZeC;:_@[d[��j�:nFcC�:_8;C;@[g]:pFcE98�Z\@�7a`0diF]gc>�Z�Fc>;g]@X�

^¯E9mp>�@[do79gBx;E9@
sh798�d[w'AK�uf;:=Z
E9m~mp:_8;{Md�W�@
FVj�@[@
8�F]C;@h`�geEash@[d�E9g]@vdifT@[Z
:_E9mp:=d]EaF]:_798�Ea8�x
:p8�diFcE98?F]:=E"F]:_798km_:_8;{Md
wDADC;@�d]f�@�Z\:=Eam_:_dcE"Fc:p7X8kmp:_8;{'& �+#&,8/2%�0 @[8�EaW;m_@[dtF]7�x;@\��8;@�di>�WMq
Z\m=E9dcdi@�d
w"ADC;@�:_8�diFcEa8?Fc:_EaF]:_798vmp:_8;{ �+4 /23 @[8�EaW�mp@�d-F]7BE"F]FcE9ZeC/F]7
EorX@
8;@[gcE9muZ
m_EXd]d�d]@
^X@
geEam
:p8�diFcE98�Z\@�d
w
�;geEash@[d�E9g]@�s�Ea:_8;m_��EhxM@[Z
m_E9gcEaF]:_^9@BdiFcE"Fc:_Z�gc@
f�g]@�di@[8XFeE"Fc:p7X8bw)(�7"j,@
^9@[g�E�Z\@
g]FcE9:p8

mp@[^9@
mo7a`vxM�u8�Eash:=Z\:pFV��@
lM:_diFcd�WT@[Z
E9>�d]@�f;gc7MZ\@[x;>;g]@�d Z[Ea8}WT@�E"FiFeE9ZeC;@�x�F]7�F]C;@�E"F]q
F]gc:pW;>;F]@[d�F]7BrX>;:_x;@DF]C;@�gc@[EXdi7X8;:_8;r�w"«¬8hf�E9giFc:_Z
>;m_E9g�difT@[Z
:n�TZ�x;Ea@[sh798�d�Z[Ea8hWT@SxM@\��8;@[x



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� �

:p8td]mp79Fcd[wX��79g�:_8�diFcEa8�Z\@�^X@
gc�
7a`�Fc@
8tE
d]mp79F � $���( ����"#��"�E9mpm_7"j�d~Fc70E"F]FcE9ZeC�E�`�>�8�Z�Fc:p7X8hF]7
Z\79shf;>;F]@DF]C�@�^¯E9mp>�@�7a`'Ea8�E"F]F]gc:pW;>;F]@�:p`�FcC;@�^"Eam_>;@D:_d�>;8;{u8;7"j�8bw � 8;7aFcC;@
g�fT7Xdcd]:pW;:_mpFV�
:_dQF]75xM@
��8;@hE�d]mp79F/� $�� 
+"#"#��"vFc7�>�di@hE�`�>;8�Z�F]:_798�F]75ZeC;@�Ze{5d]79sh@vZ\79C�@
gc@
8�Z
��:p`KFcC;@
^¯E9mp>�@o79`+FcC;@
E"F]F]gc:pW�>MF]@BC�EXdDW�@[@
8���m_mp@�x'w
�;geEash@[dBC�E¯^9@�r979F/E�^X@
gc��m=Eagcr9@td]>�Z
Z
@[dcd0xM>;@tF]7�E9f;f;gc79f;gc:=E"F]@�x�m=Ea8�r9>�E9r9@[d0E9d

`�gcE9sv@�d
m=Ea8;rX>�EarX@�­�:³w @9w�<B¹��+®\w~ADC�@
:_g0:_svf�E9Z�FhC�EXd
WT@
@
8�m_E9g]rX@
gBFcC�Ea8�{?8�7"j�mp@�xMr9@
g]@[f;g]@�di@[8?FcE"Fc:p7X8vx;79s�Ea:_8bw9ADC;@[�0C�E¯^X@�dVFcg]7X8;r9m_�
:_8M¡�>;@[8�Z\@�xvF]C;@�xM@�di:_r98h79`zC�@�79WMYV@�Z�F
79gc:p@[8XFc@[x�m_E98;r9>�Ear9@�dK:_8�Z\7Xsvf�>MF]@[g�d]Z
:p@[8�Z\@�­�:³w @9w�d]s�Eam_mnFeEam_{T��¼ � ��®\w

� 781 � � ,H��*9� ��*�4�*�#�9�3 9��+%�# ADC;@
gc@�:_db8;7�>;8;:=<?>;@�>;8;:_^9@[gcdcEam"gc@
f�g]@�di@[8XFeE"Fc:p7X8QdcZeC;@
sh@9w
¹�>;m_@[dBEa8�x���gcE9sv@�d�C�E¯^9@/F]C�@
:_g
difT@[Z
:n��Z
:nFV��Ea8�x�Z
E98�WT@h>�di@�x�:_8�Cu�?W�g]:=x�d]�MdVFc@
s�d
:p8txM:pyz@
gc@
8?FKjDE¯�ud[|aZ\7u7Xf�@[gcEaF]:_798hj�C;@
gc@�gc>;mp@�d�xM@�d]Z
g]:_W�@SC;@
>;gc:=dVFc:_Z[d�Ea8�xv`�geEash@�d�g]@[fMq
g]@�di@[8XF�F]C�@�7XWMYV@[Z\Fcd�E98�xkFcC;@
:_g�g]@[m_EaF]:_798�d[�,`�gcE9sh@[d5Z
E98�WT@�gc@\`�@[g]@[8�Z\@�x}:_8 gc>;m_@[d[�
`�gcE9sv@�d
Z
E98�E9Z�Fc:p^"EaF]@�gc>;mp@�W�E9d]@[d�­�>�di:_8;r�x;E9@
sh798�dc®\�bg]>�mp@�dBZ
Ea8�WT@�`�geEash@[dBj�C�:_ZeC
Eagc@orXg]7X>;fT@[xt:_8?F]7tZ
m_EXd]d]@[d[w

����� � %�#�!0(�� 4"� %A#
ADC;@�:p8�:nFc:_E9m�r97XE9m�7a` � g]F]:p��Z\:=Eam�«¬8?F]@[mpm_:_r9@
8�Z\@hj,EXd�^9@[g]��E9s0W;:pF]:_79>�d[w � `�Fc@
g
�X@[E9gcdo7a`
g]@�di@�EageZeC�:_8�FcC;:=dvx;79s�Ea:_8b�-:nFhEaf;fT@[E9gcd0F]C�EaF/W;>�:pm=xM:_8;r�E�r9@[8;@
geEam�f;g]7XW;m_@
s�di7Xmp^X@
g
­�d]@
@ � % »�:_8tFcC;@od]@
^X@
8?F]:_@[de®�E98�xtE9:psh:_8;r/EaF,gc@
f;gc@[d]@
8?Fc:p8;r
F]C;@or9@[8;@
geEam�{?8�7"j�mp@�xMr9@
j�@�C�E¯^X@Q7X8tF]C�@Bj�7Xg]m=xt:=d�Ea8�>MF]7Xf?�Xw �Q8 FcC;@BZ\7X8XFcgcE9g]� � giFc:n��Z
:_E9m'«¬8?F]@
m_m_:prX@
8�Z
@QC�EXd
f;g]7"^u:=xM@[x5@
�tZ\:_@
8?FSFc7?7Xm_d�`�79gQsv7MxM@[mpm_:_8;r gc@[EXdi7X8;:p8�rhE98�x5`�7XgS{u8;7"j�m_@[xMrX@Bg]@[f;g]@�di@[8Mq
FcE"Fc:p7X8bw���@oj�:_mpm'xM@�d]Z
g]:_W�@Q:p8�F]C�@S`�7Xmpm_7"j�:p8�r0C;7"j�FcC;@SFc@[ZeC;8�:_<?>;@�d�Z[Ea8 C�@
m_f�d]79m_^?:_8;r
difT@[Z
:n��Z�f�g]7XW;mp@[s�d�j�C�@
8�F]C;@B{u8;7"j�m_@[x;r9@o:_d�j,@
m_mz`�79gcs�Eam_:%$[@[x'w

� H?IKJM©�¨]¨iUiª�©�I�J�H�� §-ªK©
	�L;N�Rz©����?U]I�ª�
����XJM©����

ADC;@B��@[m_x579`~:_s�EarX@Bf;g]7MZ
@[dcdi:_8;rhC�E9d�f;g]7MxM>�Z\@[x�Ehm=Eagcr9@B8u>;s/W�@[g�7a`�fT7"j�@[gi`�>�mbf;gc7aq
r9geEas�d/E98�x�shE98u��xM:nyz@
gc@
8?F�f;gc79rXgcE9s�m_:_W;gcE9g]:_@[dvC�E¯^X@ WT@
@[8�x;@
^9@[mp7Xf�@�x'w~«¬8�d]>�ZeC
mp:_W;geEagc:p@�d�F]C�@�:_8�xM:_^?:=xM>�E9m�f;g]7Xr9geEas�d�Eagc@�:_8?F]@
rXgcEaF]@�x�`�g]7Xs.E�mp7"jDq�m_@
^9@[mSfT79:_8?F�7a`
^?:_@
jBw��,>MF�8�7hd]>;f;fT79g]F�:=dDf;g]7"^u:=xM@[x F]7h>�d]@
gedDj�C;7h8;@[@[x�F]7�d]79m_^9@of;gcEXZ�Fc:_Z[Eam':_shE9r9@
f;g]7MZ
@[dcdi:_8;r�f;gc79W�mp@[shd[w @�^9@[g]��@[8�xuq�>�di@[gvZ[Ea8;8�7aF/C�E¯^9@�E�xM@[@
f�>�8�xM@
gediFcEa8�xM:p8�r�7a`
f;g]7Xr9geEas�di@[s�Ea8?F]:=Z
dhEa8�x�d]�?8?FeE"l'w~«¬8;@\lMfT@
gc:p@[8�Z\@�x�798�@[dvs�E¯��7X8;m_��C�E¯^9@�E�W�E9d]:_Z
>;8�xM@[gcdiFcE98�xM:_8;r57a`DF]C;@h��@
m=x�79`�:ps�EarX@hf;g]7MZ
@[dcdi:_8;r�Ea8�x�:pFcd�Fc@
gcsh:p8;7Xmp7Xr9�Xw&�Q8�FcC;@
7aF]C�@
gKC�Ea8�x'�Xf;gc79r9geEas�d~:_shf;mp@[sh@
8?FKsh79gc@SEa8�xhsv7Xg]@�Z
79shf;m_@\lv`�>;8�Z\F]:_798�E9mp:pF]:_@[d�Ea8�x
F]C;@[:pgo>�d]@0:=dQ@�<?>�Eam_mp�5xM:p�tZ\>;mpF[wz«�`K:pFo:=dSF]7u7�xM@[s�Ea8�xM:_8;r `�79g�Ea8�@[8�xuq�>�di@[g�Fc7�Z
EaFcZeC
F]C;@�Z\7Xshf;mp@
lM:nFV��79`Q8;@[j f;gc79rXgcE9shd[�bFcC;@[d]@5f;gc79r9geEas�d0j�:pm_m�8;@
^X@
ghWT@�j�:=xM@[mp��E9fMq
f;mp:_@[xbwb«¬8�FcC;:=d
di@�Z�Fc:p7X8�7X>;g�r97XE9m~:_d�Fc75f;g]@�di@[8?F�f�g]7Xr9geEas di>�f�@[g]^u:=di:_798�F]@[ZeC�8;:_<?>;@�d
F]7 C�@
m_f�>�d]@
ged�s�Ea8�Ear9@0:ps�EarX@0f;gc7MZ\@�d]d]:p8�r�F]@�ZeC;8;:=<X>�@[dSF]C�EaFoEagc@08�@
@[x;@[x5`�7XgSFcC;@
:_g
Eaf;f;m_:=Z
E"Fc:p7X8�d[w��;gc79s�FcC;@�Ea8�E9mp�Md]:_dv79`SF]C�@5FcE9d]{�79`�E98�:_s�Ear9@5f;gc7MZ\@�d]d]:p8�r�@
lufT@
g]F
j�C;7Bf;gc7uZ
@[dcdi@�d�x;E"FeEo>�di:_8;r
EBd]@\FK79`Tf�g]7Xr9geEas�d
�¯{u8;7"j�m_@[xMrX@Dsv7MxM@[m_d�g]@[m_EaF]@[x0F]7
F]C;:=d
FcE9d]{vC�E¯^9@�WT@
@[8 xM@[g]:_^9@�x'w��DE9d]@[xv7X8�F]C;@�di@Ssv7MxM@[m_d[�?{?8�7"j�mp@�xMr9@
q³W�EXdi@�x/d]�MdVFc@
s�d�`�7Xg
f;g]7Xr9geEas d]>;f�@[g]^u:=di:_798�FcEa{X@/:_8�ZeC�Eagcr9@0F]C;@hs�Ea8�E9r9@[sv@[8?Fo79`�F]C;@hm_:pW�gcE9g]��>�d]@hEa8�x



c �������	��
���
������������

`�g]@[@�FcC;@�>�d]@
ged~7a`zxM79:_8;r�:nF�s�E98?>�Eam_mp�XwaADC;:_d�E9:_xhZ[Ea8vgcE98;r9@�`�g]7Xs Ea8hE9x;^?:=d]79gc�Br9>;:=xM@
>;f�F]7t`�>;mpm_�5Ea>MFc79s�E"Fc:_ZBf�g]7Xr9geEas%sh798�:nFc79gc:p8;rtd]�MdVFc@
s�d[w�ADC;@
W�E9d]:_ZB:=xM@�Eh:_d�F]7�E9>Mq
F]79s�EaF]@oF]C;@
ZeC�79:=Z\@�Ea8�x�@\lM@[Z
>MF]:_798�7a`~f;gc79rXgcE9shdK`�gc79s Evm_:pW;geEagc�hF]7�EXZ
Z\7Xshf;mp:=d]C�E
>�di@[g�B dQf;g]7MZ
@[dcdi:_8;r 7XWMYV@[Z\F]:_^9@XwzADC�:_do:=dox;798;@vWu��@
8�Z[Eaf�d]>;m=E"F]:_8;r F]C;@h{u8;7"j�m_@[xMrX@07a`
f;g]7Xr9geEas >�di@Q:p8�EB{u8;7"j�m_@[xMrX@�W�E9d]@QE98�x�Wu�h@
s/>;m_EaF]:_8;r
FcC;@QdiF]geE"Fc@
rX�/79`�Ea8t@
lufT@
g]F
:p8�F]C�@B>�di@�79`+FcC;@Bf;gc79r9geEas�d[w

�8�! � ��% -+��35:�� ��� *����U� 4��+%�#
% g]7Xr9geEas d]>;fT@
gc^u:_d]:p7X8/:=d�E�gc@[d]@[E9gcZeCvxM79s�Ea:_8hj�:nFcCtEa8v:p8�Z\gc@[E9d]:_8;r�8?>�s0WT@
g�79`Tj,79gc{
Z\79sh:_8;r�`�g]7Xs s�Ea8u��Eaf;f�mp:=Z
EaF]:_^9@5Ea8�x�F]@�ZeC;8;:=Z
Eam�x;79s�Ea:_8�d�° ±9´"²�w�ADC;@[d]@5g]@�di@�EageZeC
E9Z�Fc:p^u:pF]:_@[d�Eagc@079`�F]@[8�sh7aFc:p^"E"Fc@[x�W?��E�f�E9giFc:_Z
>;m_E9gQE9f;f;m_:_Z[E"F]:_798�xM79s�Ea:_8�­ E9do:_shE9r9@
f;g]7MZ
@[dcdi:_8;r���di:_r98�Eam9f�g]7MZ\@�d]d]:_8;r�79g~d]Z
:p@[8?F]:p��Z�Z\7Xshf;>MF]:_8;ru®�w9¼�798?F]geEagc��Fc7S{u8;7"j�m_@[xMrX@\q
W�E9d]@[x�d]�MdVFc@
s�d�`�7XgK:_shE9r9@�:_8?F]@[g]f;gc@\FeE"Fc:p7X8vj�C�:_ZeC�C�E¯^X@�WT@
@
8�dVFc>�xM:_@[xv`�79g,EaWT79>MF�  ?
�9@[E9gcd[�
{u8;7"j�m_@[x;r9@\q�W�EXdi@�xod]�MdVFc@
s�d�`�79g-:ps�EarX@�f;gc7MZ\@[dcd]:p8;rSf;g]7Xr9geEas�di>;fT@
gc^u:_d]:_7980E9g]@
sv7Xg]@�gc@[Z
@
8?F[wM«¬8 �XEaf�E98b�M8u>;sh@
gc79>�d,Fc@[Eas�d[�MW�@[mp7X8;r9:_8;rhWT7aF]C5Fc7vF]C;@Bgc@[d]@[E9gcZeC�Ea8�x
F]7hF]C�@B:p8�x;>�dVFcg]:=Eambd]@[Z\F]7Xg[�MC�E¯^X@BdifT@
8?FSEa8�:_svfT79g]FcE98?F�@\yz79g]FD7X8�F]C;:=d�f;gc79W;m_@
s2­�d]@
@
° ±Dh"²���° £�>¯²'E98�x�° ¢X±"²�®\wu«¬8 @�>;gc79fT@oj�7Xg]{hC�EXdKWT@
@[8�xM@[^9@[mp7Xf�@�xt@
:pF]C�@
g�E9d�g]@�di@�EageZeC�798
r9@
8�@
geEam¯F]7u7Xm_d�­ E9d��B¼ � % «~°_µ�h"²�®T79g+E9d':_8�xM>�diF]gc:=Eam"Fc7?7Xm_d'`�79g�EDf�E9giFc:_Z
>;m=Eag�E9f;f;m_:_Z[E"F]:_798
­�E9dQFcC;@ �Q« =S«i6��Q» @�d]f;g]:pF�f;g]79YV@[Z\F/°_µ�?"²�®�wz«¬8�F]C;@���8�:nFc@[x�»?FcEaF]@[do@�Eagcmp�5j,79gc{�C�EXd
W�@[@
8�xM7X8;@tWu� �a7XC;8�diF]798k° ¢X "²,E98�x�Wu� �DEa:_m_@
��° ¢a²³w-¹�@[Z
@
8?F]m_��°  a´a²,E98�x�°pµ¯±¯²,C�E¯^9@
>�di@�x�f;m_E98;8;:_8;rvF]@�ZeC;8;:=<X>�@[d,`�79g�Z
79shfT7Xd]:p8;rh:_s�Ear9@�Ea8�Eam_�ud]:=dDf;g]7MZ
@[dcdi@�d
w

% g]7Xr9geEas�»u>;fT@
gc^?:=d]:p7X8}Ea:_shd�E"F�`�E9Z
:pm_:nFeE"Fc:p8;r�F]C;@�­�gc@�®iZ\798;��r9>;geE"Fc:p7X8�7a`0x;EaFcE
f;g]7MZ
@[dcdi:_8;r
f;gc79rXgcE9s�d
wX»M>�ZeC EvZ\798;��r9>;geE"Fc:p7X8hshE¯�h:_8u^979m_^9@�F]C;@�ZeC�Ea:_8;:_8;r
79`�s�Ea8u�
xM:nyz@
gc@
8?F~f;gc79r9geEas�d[w
«�F~:_d+Fc7Q8;79F]@�F]C�EaF+FcC;@Df;gc79r9geEas Z\7MxM@�d�>�di>�E9mpm_�Bf;gc@\q�@\lM:=dVFD­�:_8/E
mp:_W;geEagc�9�[`�79g~@\l;Eashf;m_@�®+Ea8�xBF]C�@,rX7XE9mX:=d-8;7aF-F]7�79f;F]:_sv: $
@�F]C�@,f�g]7Xr9geEas�dzF]C�@
s�di@[mp^X@[d[�
W;>MF�F]C;@[:pg �*�!�
w � f;gc79rXgcE9s di>;fT@
gc^u:_d]:_798�{u8;7"j�m_@[xMrX@\q�W�E9d]@[x�d]�MdVFc@
s C;@[mpf�doE�8;7X8Mq
difT@[Z
:_E9mp:=dVF/>�di@[g
Fc7�Eaf�f;mp��f;gc79rXgcE9shd�:_8�xM:pyz@
gc@
8?Fvd]:nFc>�E"Fc:p7X8�d0EXd0d]C;7"j�8�:_8���r9>�g]@
µ9w

Program Supervision
          system

Data

User

Ι

Ο

Programs

request

Ι

Ο

PS engine

Knowledge Base

plan

� A	��

��
�� 4 ������� ���D����	 ���.
 ��� R�� �"�.� ��O 
 
�R ����� ��
 � ��� 
���
 � ��O ������R�
 � 
�
 ����� � ��� 
�
 � �)
 � �
�.�aRD� �"��� �.OP
N� �.� 
 �����0� ��� � � �2� 
���
 � ��� � ��R�
��P����� ��� � � �"��� ��� � ��
0�eR�
0�P��� � �����.�.

� ���d� ��
 
�� � �.� � ��� ��Q0��� 
0� �	��� �.���IR�� ��� �.� R�� ����� ��OP
�g! +� �_
 � �"OPR �"
 ��� ��� �IR�� ����� �.O

 
�R ����� ��
 �	���)�2����� �������9���*40�������	������� ����
 �"g

� {u8;7"j�mp@�xMr9@
q³W�E9d]@[x5di�MdiF]@[s�fT@
g]`�79gcsh:p8;r�f�g]7Xr9geEas�d]>;fT@
gc^u:_d]:p7X85:_doZ\7XsvfT7Xd]@[x
7a`�µ�®oE�di@
FB7a`D@\lM:_diF]:_8;r5f;gc79rXgcE9shd[�b 9®iE�{u8;7"j�m_@[x;r9@vW�E9d]@txM@[dcZ\gc:_W;:p8�r�C;7"j F]7�>�d]@



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� +
F]C;@�di@�f;g]7Xr9geEas�d
E98�x�¢X®0E�f;gc79rXgcE9s3di>�f�@[g]^u:=di:_798�@[8;r9:_8;@9w~ADC;@�g]7Xmp@t79`�F]C;@�f;gc7aq
r9geEas d]>;fT@
gc^?:=d]:p7X8 �!( )#� ( �D:=dDFc7�@\lMf;m_79:pF�{?8�7"j�mp@�xMr9@BEaWT79>;FDf�g]7Xr9geEas�d,:p8579gexM@[gDF]7
f;g]7MxM>�Z\@ E�f;m_E98�7a`�f�g]7Xr9geEas�d
�zFcC�E"F�E9ZeC�:p@[^9@[dBF]C;@�>�di@[g�B d
rX7XE9m w+«�F/@
s/>;m=E"F]@�d
FcC;@
dVFcgcEaF]@
rX��7a`�Ea8�@\lMfT@
g]FB:p8�F]C�@t>�d]@v79`,f�g]7Xr9geEas�d
wzADC;@h��8�Eam�f;m=Ea8�FcC�E"F
f;gc7MxM>�Z
@[d
d]EaF]:=dV`�EXZ�F]7Xg]��7X>MF]f�>MFcdD:=d�>�d]>�Eam_m_�t8;7aF�diF]geEa:_r9C?Fi`�7Xg]jDEagex'�X:nF�79`�F]@
85gc@[d]>;mpFcd,`�gc79s d]@
^?q
@
geEamMFcg]:=Eam=d�Ea8�xh@[g]gc79ged[w¯ADC�@�g]@�E9d]798;:_8;ro@
8;rX:p8�@�@\lMf;m_79gc@[d~FcC;@SxM:pyT@[g]@[8?F�f�7?d]d]:pW�:pm_:nFc:p@�d
Ea8�x�Z\79shf;>;F]@[dQFcC;@/WT@[diF�798;@X�Tj�:pF]C�g]@�difT@[Z\FQFc7�@
lMf�@[giFBZ\gc:nFc@
gc:_E��TE¯^"E9:pm=EaW;m_@
:_8�FcC;@
{?8�7"j�mp@�xMr9@/W�E9d]@9wzADC;@hg]@�E9d]798;:_8;rt79`�E�f;g]7Xr9geEas di>�f�@[g]^u:=di:_798�d]�MdVFc@
s Z
798�d]:_diFcdQ7a`
xM:nyz@
gc@
8?FSf�C�E9d]@[d[�uF]C�EaFSs�E¯� WT@
Z\7Xsvf�mp@
F]@
m_��79g�798�mp��f�Eag]F]m_��E9>MF]7XshEaF]@�x'w�ADC;@B@[8Mq
r9:_8;@h7a`,E�f;gc79rXgcE9s di>�f�@[g]^u:=di:_798�di�MdiF]@
s2Z
Ea8�WT@txM@[Z
79shf�7?di@�x�:_8?F]7�`�79>�gBf;C�E9d]@[d[|
����
�(�(�� (*)�E98�x ���*�"������� ��(�79`of;gc79rXgcE9s�d
� ����
�����
���� ��(�79`QFcC;@�gc@[d]>;mnFed
��E98�x �'� ��
�� ��w
�+:_r9>�g]@
 vdiC�7"j�d,F]C;@�gc79m_@[d�Ea8�x :_8?F]@
geE9Z\F]:_798�dDWT@\FVj,@
@[8 FcC;@
xM:pyT@[g]@[8?F�f;C�E9d]@[d[w

correct6

7

Evaluation
incorrect

3
4

5

1 2plan

Repair

Execution(part of)

   actions 
to correct judgements

results

Program Supervision Engine

Program
Library 

  Knowledge
Base in Program
Supervision Planning

� A � 
�� 
 
����^����� ��� �2����R�����
 ��
 �.� �LR�� ����� �.O 
 
�R ����� ��
 � ��� 
��D
 � ��O

ADC;@ �%( ���1� � " )+� � 
%�!�oZ\798?FeEa:_8�d/�����!�'
���������j�C�:_ZeC�E9g]@/g]@[f;gc@[d]@
8?FcEaF]:_798�d�79`�f;gc7aq
r9geEas�d0­�j�:nFcC�xM@�d]Z
g]:_fMF]:_798�dS79`�F]C;@[:pg�x;E"FeE E98�x�f�E9gcE9sv@
F]@[gcde®�Ea8�x�7a`�FV�uf;:=Z
E9m-Z
79svq
W;:p8�E"F]:_798�dK79`bf;g]7Xr9geEas�d[�9E9dKj�@[mpmzE9d,Z\gc:nFc@
gc:_EBF]70rX>;:=xM@�FcC;@Qgc@[EXdi7X8;:_8;rBf;gc7uZ
@[dcd
w?ADC;@
Z\798?Fc@
8?Fcd+7a`�F]C;@,{u8;7"j�mp@�xMr9@�W�E9d]@�d]C;7X>;m_x0W�@�d]>M�tZ\:_@
8?F-`�79g+F]C;@D@
8�r9:_8;@KFc7od]@
m_@[Z\F+FcC;@
f;g]7Xr9geEas�d[�"F]7v:p8�:nFc:_E9mp:=di@SF]C;@[:pgDf�E9gcE9sh@\F]@[gcd[�aFc70s�Ea8�Ear9@Q8;798tF]gc:p^u:=Eamzx;E"FeE"q³¡�7"jkEa8�x
F]7BZ\7Xs0W;:_8;@,F]C;@�f�g]7Xr9geEas�dbFc7�f;g]7MxM>�Z\@�E�d]EaF]:=dV`�EXZ�F]7Xg]�Bf�m_E98/79`Tf;gc79rXgcE9s�d
�¯xM@
fT@
8�xuq
:p8;r0798�FcC;@�:_8;f;>MF�x;E"FeE
Ea8�xh>�di@[g�B d�gc@[<?>;@�dVF�w � 8t@\lM@
shf;m_@Sd]C;7"j�:_8;rBC;7"jkEa8�@[8;r9:_8;@
>�di@�d/F]C;:=dh{u:p8�x�7a`S{u8;7"j�m_@[x;r9@�Z[Ea8�W�@�d]@
@
8�:p8���r9>�g]@5¢;º-F]C�:_d/��rX>;g]@�f;gc@[d]@
8?FcdvE
di:_shf;mp:p��@�xh^9@
ged]:p7X807a`TF]C�@SEam_r97Xg]:pF]C;s 7a`TF]C;@ �B¼ � % «~f;g]7Xr9geEas d]>;fT@
gc^?:=d]:p7X8/@[8;r9:_8;@
­V°_µ�h"²�®�w
«¬8�F]C;@�`�79m_m_7"j�:p8;r�j�@�xM@[dcZ\gc:pWT@tFcC;@ s�E9:p8�Z
798�Z
@
fMFed079`SE�{u8;7"j�m_@[xMrX@tW�EXdi@�:p8

f;g]7Xr9geEas%d]>;fT@
gc^?:=d]:p7X8�|5=oE"FeE;�5�o7XE9m_d[�;¹�@�<X>�@[diFcd[� �Qf�@[gcEaF]79gedDEa8�x�¼�gc:nFc@
gc:_E�w

��� 3 9�3 Z\7X8?FcEa:_85Eam_m'8;@[Z
@[dcd]E9g]��:_8M`�79gcs�E"Fc:p7X8�7X8 FcC;@Bf;gc79W;m_@
s%79`�FcC;@B@
8�xMq³>�d]@
g�º
�
	 % 35( 4 @\lMf;gc@[dcd�Z\7X8�diF]geEa:_8XFed,798�F]C;@B@
lufT@[Z\F]@�x ��8�EambdiFcEaF]@9º
��� *
�U�&*�4�9�4 E9g]@D:_8�diFcEa8?Fc:_EaF]:_798�d~79`TrX7XEam=d-798hf�E9giFc:_Z
>;m_E9g�x;E"FeE;�a>;8�xM@
g�f�E9giFc:_Z
>;m=Eag
Z\7X8�dVFcgcE9:p8?Fed
º

�
� � *���3 9�%=��4 ADC;@
gc@�Eagc@�FVj,7�FV�uf�@�d�7a`07Xf�@[gcEaF]79ged[|�f;gc:_sv:pF]:_^9@�Ea8�x Z\7Xsvf�mp@
l
798;@�d
w � ����� 	 � ��� �%� �����!�'
������Bgc@
f�g]@�di@[8XFed
E�f�E9giFc:_Z
>;m=EagBf;gc79rXgcE9s3Ea8�x�E � ��	/�
������� �����!�'
�������gc@
f�g]@�di@[8XFed�E�f�E9giFc:_Z
>;m=EagSZ
79s0W�:p8�EaF]:_79857a`�f�g]7Xr9geEas�d
w % g]7Xr9geEas
Z\7Xs0W;:_8�E"Fc:p7X8�d�Z
79gcg]@�difT798�xoF]7Qx;@[Z\7Xshf�7?di:pF]:_798�d�:p8?Fc7Ssh79gc@�Z
798�Z
g]@
F]@�f;gc79rXgcE9s�d
�



]�� �������	��
���
������������

�������	��

���	�����	�����������
� ����� �!�"
��#�	���%$��'&)(*�,+���+!�-��.��/�����,��01$'
2���,+�+)��3
��4��5+)�)� �'������
��6
879�:�*�;$'��&)(*�,+��<��
=�,�<01$'
2���,+�+)�'3
�?>
�@������+�+�� AB���	����
��C
�7;�:�-�/
,0-�,$'����
�$,+�D�(�+������ @"V+89A @"( ,�>2/B(D0�E

� ����� �9�:�*�F$'��&)(*�,+��B��+G�"
	�H+)������+:A#�'3
�JI-�5+)�)� ��������
��C
�7;�:�-�/���,+,�B
,0-�,$'����
�$
��K��L�'M��'�)(-����
��=
87N�:�-�O
�0-�,$'�	��
�$PD�(�+��J��� A *2AB3�AB-�/ A 0�-�3�AB84* 89,�-9<RQ�>20�3�(�GI(�*J3 ,�>2/B(D0�E
�8SP�@��+�+)�,+�+����,�1�O
87;�:�*�;$'�,+�(-�T��+�D�(�+������ (�U�-�/ >+-�3�AB84* ,�>2/B(D0�E
� A	� 
�V 
 
������.�_����� � � ��O �.�8�LR�� ����� �.O 
 
�R ����� ��
 � ���)�2����� �����?W9X �ZY  ��

E"F�x;:nyz@
gc@
8?FKm_@
^X@
m=d�7a`bEaW�dVFcgcEXZ�F]:_798��a@
:pF]C;@[gKWu�hdifT@[Z
:_E9mp: $[EaF]:_798�­�E9mnFc@
gc8�E"Fc:p^X@[de®-79g
Z\7XsvfT7Xd]:pF]:_798�­�d]@[<?>;@
8�Z\@[d[�Mf�E9gcE9mpm_@
m³�Mmp7u7Xf�d
�u@
FcZaw ®�w
µ9w � � �+: � 9"� � * � � *���3 9�%+��4 Eagc@5F]C;@�W�E9d]:_Z�Z
79shfT798;@[8XFedhF]C�E"F s�Ea8�:pf;>�m_EaF]@
x;EaFcE;w;ADC�@
:_g�g]@[f;gc@[d]@
8?FcEaF]:_798t:=d�Z\7Xshf�7?di@�x 79`V|

[ � `�>;8�Z�F]:_798�Eam_:nFV��­�:_8M`�79gcs�E"F]:_798�798�·ij�C�E"F�:=dDF]C;@B7Xf�@[gcEaF]7Xg�`�7Xg�\\¸i®�º
[ � sh@\FcC;7Mx�79g�Ea85E9Z\F]:_798�­�@Xw r�w�Z
E9mpm_:p8�rhd]�u8?FcE"l'�Md]:ps/>;m_EaF]:_798�sh@\F]C�7ux�®�º
[ «¬8M`�7Xg]s�EaF]:_798�7X8�Eagcr9>;sh@[8XFed/­�@9w r�wT8�Eash@X��FV�ufT@/79`K:p8�f;>MFBEa8�x�7X>MF]f�>MFE9g]rX>;sh@
8?Fcd[�;di:_r98�E"F]>�g]@¯®+·ij�C�E"F�xM7u@�dDF]C;@B7Xf�@[gcEaF]7Xg,EXZ�F�798]\�¸�º
[ »u@[s�Ea8?F]:=Z
E9m�:p8;`�79gcshEaF]:_798b|�ZeC�EageE9Z�Fc@
gc:_diF]:=Z
d5­�{?8�7"j�8�Wu��FcC;@�@
lufT@
g]Fe®\�Z
798�diF]geEa:_8?Fcd[�Mf;g]@BE98�x fT7XdiFSZ\7X8�xM:pF]:_798�dB­�798�F]C;@
x�E"FcE?®�º
[ ¹�@�di>�mnF-@
^"Eam_>�E"Fc:p7X80Z\gc:pF]@
gc:=E;�
E9g]rX>;sh@
8?F�:_8;:nFc:_E9mp:=dcE"F]:_798
E98�x
EXx¯YV>�diF]sh@
8?FZ
g]:pF]@[g]:=E;w
� 8�@
l;Eashf;m_@�7a`�E5f;gc:psh:pF]:_^9@�79fT@
geE"Fc79g � �+�'����� �+�%����:=d
d]C;7"j�8�:p8���rX>;gc@v£�w
ADC;@�`�>�8�Z�Fc:p7X8�Eam_:nFV�/:_d�F]C;gc@[d]C;7Xm_xM:_8;r��¯F]C;@SZ
79gcg]@�difT798�xM:p8�rof�g]7Xr9geEas_^"`]a
b%c-d
j,79gc{udSj�:nFcC�E C?�MdiF]@[g]@�di:=d�sh@\FcC;7Mx�E98�x5FVj,7tF]C�g]@�diC;7Xm_x�d
º�:nF�C�E9doEa8�:p8;f�>MF
:_shE9r9@X�\FVj,7�F]>;8�EaW;m_@Kf�E9gcE9sh@\F]@[gcdK­�FVj,7�F]C;gc@[d]C;7Xm_x;de®'E98�x
Ea8B7X>MF]f�>MF-:_s�EarX@9º
d]@
^9@[gcE9mMf;gc@[Z\7X8�xM:pF]:_798�d�798vF]C;@S:p8;f�>MF�:_s�Ear9@�Z
7MxM:p8�r�`�79gcshEaFKEa8�xh8�79:=di@�E9g]@
d]f�@�Z\:p��@[x5Ea8�xtFcC;@B@\yz@[Z\F�798�F]C;@B7X>MF]f�>MF�:_d�d]@\F�w

e ��O � �:��$'�,+,����fP+��g 
��9� � � ������� � � � �:��$'�,+'�R
	��3������X.���.� �"� � ��� ��
 � � �

 h �����i�:��$��,+8�-
	��3�jH��f�+��?�,$'�,+��J+,�����)�:�R
23
 !��R�
0� �.�e��
�O �2���e
 ���lk]���m�2���W 
0�eR�
�� �.�e��
�O �2���e
 
�(R�<k]���m�2���Y �;� ��O � � ���e
 (n0
0-�,$,�i�:��$'�,+8�-
	��3Lko�:��$��,+�����fP+,���?�:��$'�,+'�R
	��3

��
 � �,$,�i�:��$'�,+8�-
	��3@ko�:��$'�,+,����fP+����i�:��$'�,+8�-
	��3Y � ��� ���9��� � � ����
 ���"pJ��
23�������p 7�
�$����	�Bq!qr���*$����m�2���
���"p 01$��,+)�,�*���	����
��"p �"
��J+��2p sP���"35q!qt�
��(�+�+����P�u � ��� �e
 
�(R�?pJ��
��*�?�,�1��+)p +)�������,�1�?�'3vqr.P�	� (*�)������+)�'3X��.�_� � ���P
��0��� �.Q w�xRynz�{	| �J�v
�(R�N} y2w (n0
0-�,$,�i�:��$'�,+8�-
	��3
} y2~ ��
 � �,$,�i�:��$'�,+8�-
	��3

� A	��
2� 
 u Q���OPR�� � �.� �LR�� ��O � � ��� � ��R ��� ��� �.�



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� ]"]

 Mw � %�: �.( *�� � � *�� 3 9�%+� 4 Eagc@,d]{9@[mp@
F]798�d~7a`zf;m_E98�d[�"f;g]7"^u:=xM@[x/Wu�BF]C�@�@\lMf�@[giF�w
ADC;@[��xM@�d]Z
g]:_W�@hFcC;@�8;@
FVj�7Xg]{Md�7a`D{u8;7"j�8�f�7?d]d]:pW�mp@tZ
798;8;@�Z�Fc:p7X8�d�W�@
FVj�@[@
8
79fT@
geE"Fc79ged/­ ZeC;79:=Z\@X�'di@�<X>�@
8�Z
@9�T@
8?FcE9:pm_sh@
8?F[�'gc@
fT@\Fc:nFc:p7X8b�z@\FcZ�®��':_8�7Xgcx;@
gQF]7
E9ZeC�:p@[^9@DEQrX:p^X@
8/r97XE9m w�@�EXZeCvZ
79shf;m_@\l
7Xf�@[gcEaF]79g~s�E¯�BWT@�xM@[Z
79shf�7?di@�x
:_8?F]7
d]>;WMq�@
m_@
sh@
8?Fcd[w � Z\79shf;m_@\l
7Xf�@[gcEaF]7Xg�s�E¯�BW�@Dgc@
f;gc@[d]@
8?Fc@[x
EXd+EQr9geEaf;C��[FcC;@
m_@[E¯^9@�do7a`�j�C�:_ZeC�Eagc@vEXd]d]7MZ\:=E"F]@�x�j�:pF]C�f;gc:psh:pF]:_^9@h79fT@
geE"Fc79ged
wT«¬8�EXx;xM:pF]:_798
F]7�F]C�@/7Xf�@[gcEaF]79gQ:p8;`�79gcshEaF]:_798b�zZ\7Xshf;mp@
l�79fT@
geE"F]7XgcdQZ\7X8XFeEa:_8�:_8M`�79gcs�E"F]:_798
EaWT79>;F�x�E"FcEQ¡�7"j�W�@
FVj�@[@
8/F]C;@[:pg~@
m_@
sh@[8XFed
�¯Fc79rX@\F]C�@
g~j�:nFcCvFcE9Z\F]:=Z
E9m?{u8;7"j�mpq
@[x;r9@�: w @9w�Z\gc:nFc@
gc:_E0F]7txM@�Z\:=xM@BC;7"jkFc7hF]geE¯^9@[gcd]@�FcC;@B8;@\FVj,79gc{zw
� 8�@\l;Eashf;m_@t7a`SE�Z\79shf;m_@\l�79fT@
geE"Fc79g � ���������!�%�!�
� 	 
�� ���5:_d/diC�7"j�8�:p8���raq
>;gc@0±Mw�ADC�@B`�>;8�Z\F]:_798�E9mp:pFV� :=d�fu�ugcE9sv:=x;E9mbdVFc@
gc@
7"^u:_d]:_798 s�EaFcZeC;:_8;r�º�:nFSC�E9d�E
d]@[<?>;@
8?Fc:_E9mbxM@[Z
79shf�7?di:pF]:_798�:_8XFc7hF]C;gc@
@
d]>;W�diF]@[f�d[�u��gcdiF�:_shE9r9@�dVq�g]@�xM>�Z\F]:_798b�
F]C�@
8tf;gc:_sv:pF]:_^9@�dVq�@\luFcgcEXZ�F]:_798��¯��8�Eam_m_�/diF]@
gc@
79q³s�EaFcZeC;:_8;r�º¯FcC;@S:_8;f;>;F[�97X>MF]f�>MF
Eagcr9>�sv@[8?FcdDEagc@BdifT@[Z
:n��@�x5Ea8�x F]C;@
x�E"FcE/¡�7"j :_d�@\lMf;gc@[dcdi@�x'w

e ��O � 01fP$,�i� �,.��)�T�����	�����g 
��9� � � ������� � � � 01fP$'�P�/��3
���T�?+��?�,$��'
	����������������� !��R�
0� �;�e��
�O � � �e
 $�� �n�R�������������2k%01$8
����)�:�*���)�����������
� ��7)�������m�2���2k"0*$'
����)�:�*���)�?���m�2���W 
0�eR�
����.�e��
�O �2���e
 >��9�?�J���2���2k101$'
P���)�:�*���)�������2���

� 
��4� ��OPR ����� � �e
 ���m�2���,+��?$'�'3�(-������
��*j]01$,�J�/������.��,+����'M	��$'�
������
��*j
+��?�,$��'
	�����������������X.��� �f� ��� ��� ���m�2���,+��?$'��3P(*������
��
�
	
�
� 01$���� ������.��,+��8�'M	��$8�
������
��
�
	
�
� +��?�,$��'
	�����������������

� � � �����;� +��?�,$��'
	������������������p:
�(R���?���m�2����� >��;�����m�2���
pnpnp

� A � 
�� 
 u Q���OPR��	� ��� �N� ��OPR�� ��Q ��R ��� ��� �.�

� �)� � 9�*�� � 3 ��E9g]:_79>�d�Z
g]:pF]@[g]:=E;�M:_shf;m_@
sh@
8?F]@�x5Wu� gc>;mp@�d
��f;m_E¯��Ea85:_svfT79g]FcE98?F�g]7Xmp@
xM>;gc:p8�r�F]C;@�gc@[EXdi7X8;:p8�r��¯@9w r�w¯Fc7
ZeC;7u7Xd]@,WT@\FVj,@
@[8�xM:nyz@
gc@
8?FKE9mnFc@
gc8�E"Fc:p^X@[dD­ � �*����� �
����� ���!��� 

®���F]7vF]>�8;@Bf;gc79r9geEas @
lu@�Z\>MFc:p7X8�­ � (�� ��� 
��
� �!
���� ��( �!��� � �!��� 

®\�;Fc7hx;:_E9r98;7?di@
F]C;@�<?>�Eam_:pFV��7a`'F]C�@ogc@[d]>;mpFcdo­'�!�%
��
��
���� ��( ����� ������� 
[®DEa8�x�F]7vg]@[f�Ea:_g,E0W�E9x @\lM@[Z
>Mq
F]:_798�­'
+"����*��� 	 �!(��bE98�x �'����
�� � �!��� ������� 
[®�w
µ9w � . %2� !�* �$�&( *�4 ADC;@Sg]7Xmp@�79`bE
ZeC;79:=Z\@Sg]>;m_@�:=d�Fc70ZeC;7u7Xd]@�WT@\FVj,@
@
8tx;:nyz@
gc@
8?F
EampF]@[g]8�E"F]:_^9@�7Xf�@[gcEaF]7Xgcd�C�E¯^u:_8;r�F]C;@�d]E9sv@t`�>;8�Z�Fc:p7X8�Eam_:pFV�9w � 8�@\l;Eashf;m_@�7a`
FVj,7�E9mnFc@
gc8�E"Fc:p^X@�7Xf�@[gcEaF]79ged/j�C;:_ZeC�f�@[gi`�7Xg]s F]C;@�dcEash@�diF]@[g]@[7aq�s�E"FcZeC�:p8;r
`�>;8�Z\F]:_798�E9mp:pFV�5W;>MF�j�:nFcC�xM:pyz@
gc@
8?FoZeC�E9gcEXZ�Fc@
gc:_diF]:=Z
d�:=dodiC;7"j�8�:_8���r9>;gc@0´X®\w
� 8�@\l;Eashf;m_@�7a`
ZeC;7X:_Z
@�g]>;m_@�xM@�d]Z
g]:_W;:_8;r�C;7"j�F]7�d]@
m_@[Z\F WT@\FVj,@
@
8�FcC;@[d]@
79fT@
geE"Fc79ged,W�E9d]@[x�798�F]C;@[:pgQZeC�EageE9Z\F]@
gc:=dVFc:_Z[dK:=d�diC�7"j�8�:_8���r9>;gc@ >uw

 Mw�� � 3 ( �&3 9�� %A# �$�&( *�4 ADC;@Bgc79m_@Q79`~E98�@[^¯E9mp>�E"F]:_798�gc>;mp@�­ Eam=di7�Z
E9mpm_@[x�E9dcd]@[dcdVq
sh@
8?F�g]>�mp@¯®
:=d/F]7�xM:_E9r98;7?di@ F]C;@5<?>�Eam_:pFV��7a`�FcC;@5g]@�di>;mpFcd[w~A�j,7�@
l;Eashf;m_@[d
7a`,F]C�@[d]@�g]>;m_@[d0Eagc@hd]C;7"j�8�:p8���rX>;gc@ h�w�ADC;@h��gediF
g]>;m_@�Z\7Xsvf�>MF]@�d
Ea8�E9diq
d]@[dcdish@
8?F Z
798�Z
@
gc8;:p8�r�E�Fc7u7�W�:pr���mpF]@[g�d]:%$[@�Ea8�x�xM@�Z\:=xM@[d�F]C�EaF�F]C;@[g]@�:=d



] � �������	��
���
������������

g ����� � � �����.� � � � K 
 � �
� �2��	 O ��� � ��� ���

WSR ��� ��� �.�f	 ]�K �.	 O �.	 
 � ��� �2�.	�O � � � �
X.���.� ��� � ��� ��
 � �_��
 K ��������	!��
��.� � � �

� ��� 	!�"����R�� �.����� � � �
WSR ��� ��� �.�f	 � K �.	 O � �D��� � �f	 
 � ��� �2�.	 O ��� � �
X.���.� ��� � ��� ��
 � �_��
 K � � �
� �����
	 ��
���� � � �

��������	!������R0� �����_� � � �
� A � 
�� 
 u Q���OPR��	� ��� ��� � ��� ����� ��� � ��R ��� ��� �.�e


 � ��
��*�?�'M	�?p (�+)�,$)�i��
��*+���$'�P���1��+)pJ&)(-�	� ����f������	�?���������Cq!q ��� �n�

����2� (�+)�)�i
,0-�,$'�	��
P$)� � ���:�R�i���-��$'�	�����,$���+���������� �n�R�i&)(*��� ����f

� A	��
�� 
 u Q���OPR�� � �.� � �����_� �a� 
��	�

E�`�Ea:_m_>;g]@XwbADC;@td]@[Z\7X8�x�g]>;m_@�xM:=dif;m=E¯�Mdog]@�di>;mpFcdBF]7�Ea8�@
8�xMq³>�d]@
gB:_8�Z
EXdi@h7a`
Ea8�:_8?F]@[gcEXZ�F]:_^9@hsh7MxM@ E98�x�f;gc79fT7Xd]@[doF]C�g]@[@tf�7?d]d]:_W;mp@t<?>�E9mp:p��@[gcdt­ Z\7Xg]gc@[Z\F[�
F]7u79q³m_7"jB�?F]7u7aq�C;:_r9C�®\w

 �� M�����M )�� 4�K
K
����� $'�Pf	� �,� �n�����2M h K��


����2� �	��

���	�T�i��+�+)�,+�+NAH�T�?�,$)��+��	�n�mq ��
2
	���)���
����� 7������ (R$'�

 �� ��
��1�?�'M	�?p�(R+)�,$,����
��-+���$'�����*��+)p ��
23�� q!qr���1�?�,$8�
������.��

����2� ��+�+)�,+�+,�i�)f��?(�+)�,$m�:��$'�,+8�-
	��3������LDi��
�$�$��'����j<��
2
	�?��
 � jB��
2
��������n� E

� A	� 
�
 
 u Q��.OPR�� � ��������� � ���.�	
���� � ��� � 
�� ��


¢;w�� #�� 9��+3 ( � 4�3 9��+%�# �$�&( *�4 ADC�@ gc79m_@�7a`�Ea8�:_8;:pF]:=Eam_:_dcE"Fc:p7X8�g]>;m_@t:=d
Fc7�d]@\F0FcC;@
^"Eam_>;@h7a`,79fT@
geE"F]7XgSf�E9gcE9sh@\F]@[gcdQWT@\`�79gc@hf;gc79r9geEas @\lM@�Z\>MFc:p7X8bwbA�j,7�@\l;Easvq
f;m_@[d�79`�FcC;@[d]@Bg]>�mp@�d�Eagc@od]C;7"j�8�:p8���rX>;g]@B¶�w

 �� ��
��1�?�'M	�?pJ3
�)������� +/q!q ��
2
	� 72� �

����2� ���*�������	� ��+)�9�:��$��,+8�L��
�
��
 �� ��
��1�?�'M	�?p �1
���+)��q!q ��� �n�

����2� ���*�������	� ��+)� � �J�"3

 � ��+��	�n�F��
��

� A � 
�� 
 u Q���OPR�� � �.��� ��� � �	��� ��
 ��� � ���Z� 
��	��
 � � �D� ��
 � ���9�)� � ������� 	 
 � ; � �;� � R��;� ��O � � ���e
 �

£�w � *9�.34� �I� �&( *�4
ADC;@�gc79m_@h7a`�gc@
f�Ea:_gBg]>;m_@[d�:=doF]7�x;@\��8;@tE�gc@
f�E9:pgBdiF]geE"Fc@
r9��E"`�F]@[g
E�`�Ea:_mp>;gc@
xM@�Z\:=xM@[x�Wu��@[^¯E9mp>�E"F]:_798�gc>;mp@�d
w���79gt:_8�diFcE98�Z\@�F]C�@�g]@[f�Ea:_g�g]>�mp@�d]C;7"j�8�:p8



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� ] �

 � �P+�+)�,+�+)�'3 +��	�n�/q!q ��
2
	�?��
 �

����2� $'�)�8�'M��'�)(R�?�
� A � 
���&�
 u Q���OPR��	����� �`� ��R���� ��� 
�� �

��rX>;g]@�µ�? :pshf;m_@
sh@[8XFedoF]C;@v`�7Xmpm_7"j�:p8�r�diF]geE"F]@[r9��|z:n`DE W�E9x�EXd]d]@[dcd]sv@[8?FQ7a`
F]C�@
di: $
@�C�EXd�WT@
@[8�xM@[Z
:_xM@�x Wu�t@[^"Eam_>�E"Fc:p7X8�Z
g]:pF]@[g]:=E;�ugc@\q�@\lM@[Z
>MF]@QF]C;@
dcEash@
79fT@
geE"Fc79g�w

±Mw # ,����&4�9 :;* #�9�� �&( *�4 ADC;@�gc79m_@v7a`�Ea8�E9x¯YV>�diF]sh@[8XF
gc>;m_@h:_d�Fc75f;g]7Xf�7?di@hE
jDE¯�BF]7oF]>�8;@�Eof�EageEash@\Fc@
g~^"Eam_>;@,F]7B:_shf;g]7"^X@KFcC;@�<?>�Eam_:pFV�
7a`�F]C;@�gc@[d]>;mpFcd~7a`
Ea8�79fT@
geE"F]7Xg[wTA�j,7 EXx¯YV>�diF]sh@
8?F�g]>;m_@[doEagc@0d]C;7"j�8�:_8���rX>;g]@ µ9µ9wzADC;@0��gcdiF
gc>;mp@�@\lMf;gc@[dcdi@�d�F]C�E"F0FcC;@ f�EageEash@\Fc@
g ­�j�:p8�x;7"jDq�d]:%$[@�®�8�@
@[x�d
Fc7�W�@ F]>;8�@[x
E"`�Fc@
goE�Z\@
g]FcE9:p8�FV�ufT@B7a`�E9dcdi@�d]d]sh@
8?F
­�8;7X:_d]@����*F]7u7aq�C;:_r9C�®DE98�x5C;7"j F]C;:=d
f�E9gcE9sv@
F]@[gQs/>�dVFBWT@hs0>�diFoWT@�ZeC�Ea8�r9@[x�­�:_8�Z\gc@[EXdi@¯®��TF]C�@vd]@[Z
798�x�g]>;m_@v@\luq
f;gc@[dcdi@�d~F]C�E"F�Ea`�F]@
g,Ea8�Eas/W;:_r9>;7X>�d�xM@
F]@[Z\F]:_798hFcC;@�f�E9gcE9sv@
F]@[g~F]C;gc@[d]C�s0>�diF
WT@
xM@[Z
g]@�E9d]@[x E98�x�F]C�EaFSEa8�79fMFc:p7X8�d]@\F]F]:_8;r�s0>�dVF�WT@
ZeC�Ea8;rX@[x'w

 � ��+�+)�,+�+��'3��F�1
���+)�Fq!q ��
2
	����� �n�

����2� ���1�)$��'��+)� � ���"3	
 � �?+��	�n�
 � �	��

���	�T�i��+�+)�,+�+��/3��)�?�'������
P� q!q ���m�)� ��(-
�(�+

����2� 3��'�)$��'��+)�/�:��$'�,+8�

���9� 
,0"����
�� kJq � ���:�
� A	��

����
 u Q���OPR�� ���.��� �.���"��6 
�
 �eO � � �2� 
�� ��
 � � �	������� 	 
 �<;2� ���9��� ��� ��
 � �.� � R��;� ��O � � �
�e
 �

�8� � # � �.( � !03 9�� %A# % 0 ��� %�-+� 3 : 4 � � *����U� 4"� %A# 9�*9! . #�� �U�&*�4
ADC;:_d~d]@[Z\F]:_7980W�g]:_@\¡��
d]C;7"j�d+@\l;Eashf;m_@[d+7a`�f;g]7Xr9geEas di>�f�@[g]^u:=di:_7980d]�MdVFc@
s�d+`�79g~:_shE9r9@
f;g]7MZ
@[dcdi:_8;r5:p8�^X@
gc��xM:pyT@[g]@[8?F0Eaf;f;m_:=Z
E"Fc:p7X8�x;79s�Ea:_8�d[w�A�j,7�@\l;E9svf�mp@�dBEagc@�g]@[m_EaF]@[x
F]75g]7?E9x�7XW�diFcE9Z
mp@hxM@
F]@[Z\F]:_798�Ea8�x�798�@/@
lME9shf;mp@hxM@�Eam=dQj�:pF]C�sh@[x;:_Z[Eam~:ps�E9r9@
gc�9wz«¬8
E9x;xM:pF]:_798�Ea8t@
l;Eashf;m_@S:_8�E9diF]gc798�79s0�/`�79g,rXE9m_EalM�/sh79gcf;C;7Xmp7Xr9�hxM@[dcZ\gc:_fMF]:_798tj�:_m_mTWT@
xM@\FeEa:_mp@�x�:_85E�di@[f�EageE"Fc@od]@[Z\F]:_798bw

��9�*���*�%��U� 4"� %A#�/21&3 4�*�, � % 35, � 1&4�9�34!�( * � *�9�*�!09�� %A# ADC;@S7XWMYV@[Z\F]:_^9@Q:p8 F]C;:=d,@\luq
Eashf;m_@
:_d�F]7t>�d]@
f;gc79rXgcE9s d]>;f�@[g]^u:=di:_798�Fc@[ZeC;8;:=<?>;@[d�`�79g�FcC;@/xM@
F]@�Z�F]:_798�79`-7XWMYV@[Z\Fcd[�
di>�ZeC�EXdBZ
Eaged[�':p8�>;gcW�Ea8�dcZ\@[8;@[d�W�EXdi@�x�798�dVFc@
gc@
7�x;EaFcE�­�d]@
@h��rX>;gc@[dhµ� 5E98�x�µ[¢X®\w
ADC;@�m_:_W;gcE9g]��7a`Qf;g]7Xr9geEashsh@[d0:_dhZ\7Xshf�7X>;8�xM@�x�7a`o a£�sh7MxM>;m_@[d5­�s�E9:p8;m_��E�f?�ugeE"q
sv:=x;E9m�dVFc@
gc@
7"^u:_d]:_798�Eam_r97Xg]:pF]C�s W�E9d]@[x�798�Z
798?F]7X>;g�ZeC�Ea:_8�fT79:_8?Fcd�­V° ¢�>¯²�®\w'ADC;@hg]7Xmp@
7a`�f;gc79r9geEas�di>;fT@
gc^u:_d]:_7985:_d�F]7t@[8�EaW;m_@BFcC;@
gc@\q�>�di@B79`+FcC;@[d]@
f;gc79rXgcE9shsv@�d,`�79g�^X@
gc�
xM:nyz@
gc@
8?F�:_shE9r9@�d
w��;7XgvF]C�EaF�±"£�8?>�sv@[g]:=Z
E9mDf�EageEash@\Fc@
ged0s/>�diFhWT@�:_8;:nFc:_E9mp:=d]@[x'w�«¬8
F]C;:=d,@\l;Eashf;m_@�FVj,70{u:p8�x;dK79`bf;gc79W;m_@
s�dKE9g]@oEa>MFc79s�E"Fc:_Z[Eam_mp�hxM@
F]@[Z\F]@�xtEa8�xtg]@[f�Ea:_g]@�x'|
W�E9x f;g]:_sh:nFc:p^X@Q@
luF]geE9Z�Fc:p7X8 Ea8�xtW�EXxts�E"FeZeC;:p8�r�wMA�j,7079F]C;@[gD{?:_8�x;d,79`bF]C;gc@[d]C;7Xm_xM:_8;r
f;g]7XW;m_@
s�d�Eagc@Q:_8?F]@[gcEXZ�F]:_^9@[mp��xM@\Fc@[Z�Fc@[x5Ea8�x�E9>MF]7XshEaF]:=Z
E9mpm_��g]@[f�Ea:_gc@[x'w



] � �������	��
���
������������

� A	� 
�� � 
!� R���� � ���U
 � ��� �2� �_O �.����
 � � � 
D�e�����d
e� �2���

@"-�,$2 �

@"-�,$2 �
@�-�,$2�V @"-�,�28�

� A	� 

�RV 
 � � � ��� � ���d�2�;�e
�� ��� 
��e�����d
e� �2���"g

� *�3 ( / 9��+:;* � % 35, � 1.4�9�34!0( * � *�9�*9!09�� %A# ADC;@5d]@[Z\7X8�x�@
l;Eashf;m_@ FeEa{9@�d0f�m_EXZ\@
:p8�Et@
>�g]7Xf�@�Ea8$@�>;gc@
{"E f;g]79YV@[Z\FS`�79g�xMgc:p^u:_8;r EXd]d]:_diFcE98�Z\@Xw�ADC;@v79W;YV@[Z�Fc:p^X@0:=d�Fc7 >�d]@
f;g]7Xr9geEas di>;fT@
gc^u:_d]:_7985F]@�ZeC;8;:=<?>;@[d�F]7 fT@
g]`�79gcs g]@�Eampq Fc:psh@
f�g]7Xr9geEas�Z
798M��r9>;geE"Fc:p7X8
° ¢�h"²�w;ADC;@�f;g]7Xr9geEashsh@[dDEagc@o79gcrXEa8�:%$[@[xt:_8?F]7vF]C�g]@[@Bf�@[gcZ
@
fMFc:p7X8�sh7MxM>;m_@[d[|

� E � / � % 1.4�9�34!0(+*$,&*�9�*�!09�%+�I�&4��+#&-;9�*�( * :;*�9.� 7
­�¢�sh7ux;@[d[| $���� �
� ��� 
�(�(�� ( )�� ��(��������!� 	 ��
������ � � ���'
 � �%� ( )9��Ea8�x�C�EagexMjDEagc@�Z\7X8Mq
dVFcgcE9:p8?Fedc®

� Ea8 %�1&4�9�34!�( * ,.*�9�*9! 9�%=��1.3 4�*�, %A# :;3 9 . * :;3 9�� !03 (�:;%+� � . % ( %�- 7 ­³ ,sv7MxM@�d
|
"#�!� �"�!��� ��( ��� $�� �!�*��� ( )�®��

� E :;% 9��+%�# 4�*�-�:;* #�9�*�� ­�:_8;f;>;F x;E"FeE;|�dij�:pFcZeC�:p8;r�WT@\FVj,@
@
8� �Z[Eash@
geE9d[�~Ea8�x
C�EagexMjDEagc@oZ
798�diF]geEa:_8?Fcde®�w



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� ] �

@�E9ZeC/sv7MxM>�mp@,C�E9d-WT@
@[8/xM@[^9@
m_79fT@[x0Wu�
EQxM:pyz@
gc@
8?F~��g]@[8�ZeC0^u:=di:_7980g]@�di@�EageZeCBm_E9WMq
79geE"F]7Xg]�t­!� � »;6 @ � EaF�¼�mp@[g]sh798?F��"«V¹�«i» � :_8�¹�@
8;8�@[d�Ea8�xh6�:p8;@�d % Eagc:_de®�waADC�@�g]7Xmp@
7a`Kf;gc79rXgcE9s d]>;fT@
gc^u:_d]:p7X8�:=d�Fc7�xM@�Z\:=xM@vj�C;:_ZeC�x;E"FeEts/>�dVF�WT@/f;gc7MZ\@�d]d]@[x�E98�x�C�7"j
F]C;@[��s0>�dVFBWT@�f;g]7MZ
@[dcdi@�x�­�sh7MxM>;m_@�m=Ea>;8�ZeC�79g
diF]7Xfb�zF]>�8;:p8�r�7a`�xM:nyz@
gc@
8?FBsh7MxM@[d[�
C�EagexMjDEagc@QZ\7X8�diFcEa:_8?Fcd[�M@\FeZaw_wpw ®�w

� *�,�� !�3 ( � :;3 -2�+# - «¬8�F]C;:=dv@\l;Eashf;m_@tFcC;@ 7XWMYV@[Z\F]:_^9@ :=d0F]7�f�g]7"^u:=xM@ E�Z
mp:_8;:=Z\:=Ea8
j�:nFcC WT@\F]F]@
g�EXZ
Z\@�d]d�Fc7�8;@[j sh@[xM:=Z
E9m�:ps�EarX@�f�g]7MZ\@�d]d]:_8;r�F]@�ZeC;8;:=<?>;@[d�°  9 ¯²�w�ADC;@
:ps�EarX@[d,Eagc@Q¢�= 6�¹�«�:_s�Ear9@�dK79`bF]C�@oW�gcE9:p8�­�d]@
@Q��r9>;gc@0µ[£?®\wuADC�@Qf;gc79rXgcE9shsv@�dKE9g]@
 Mµ�sv7MxM>�mp@�d�­�W;>;:_mnF�Wu� @�f;:=x;E9>;g]@�`�gc79s�«��Q¹�« � »u79f;C�:_E?®�w�ADC;@�g]7Xmp@�7a`Sf�g]7Xr9geEas
di>;fT@
gc^u:_d]:_798�:_d�F]7�j,79gc{�:_8k:p8?F]@[gcEXZ�Fc:p7X8�j�:pF]C�FcC;@�>�d]@
gtm_@[E¯^u:_8;r�F]C;@[s.F]C;@5FeE9d]{
7a`K:_8?F]@
gcf;gc@\Fc:p8;rtF]C;@vg]@�di>�mnFed
wzADC;@v:ps�EarX@0f;gc7MZ\@�d]d]:p8�r xM@[Z
:_d]:_798�dQj�C;:=ZeC�C�E¯^9@/W�@[@
8
Ea>MFc79s�E"Fc@[x�Eagc@9| ������� "����
� ( )tµ�?0F]7�µ¯±
f;gc79rXgcE9shsv@�dKjBw g�w F�w;:ps�E9r9@�ZeC�EageE9Z\F]@
gc:=dVFc:_Z[d
�
� (�� ��� 
��
� �!
���� ��(�79`S8u>;sh@
gc:_Z[Eam,^"Eam_>;@[d0`�79gt �>5f�EageEash@\Fc@
ged0E98�x > �������������0W�@
FVj�@[@
8
EampF]@
gc8�EaF]:_^9@osv@
F]C;7Mx;d[w

� A	� 
 ��� 
�� � ���	�d
 ���"O �2��� � � �	���)���?� � � \  .��O ������


�8��� � ��% -+��35: 4"��� *����U� 4��+%�# 0 %+� - 35( 3 ��7 �+:;3 -�*7� ��%U!�*�4�4"�+#&-

��@vEagc@B:p8?F]@[g]@�dVFc@[x�:_8�Ea>MFc79s�E"Fc:p8�rhF]C;@vx;E"FeEhf;g]7MZ
@[dcdi:_8;r�7a`�:_s�Ear9@�d�Z\7X8?FcEa:_8;:_8;rtE
rXEam=E"lM�Xw��Q>;g�79WMYV@�Z�F]:_^9@Q:_dKF]7vZ
E9f;:nFeEam_:%$[@�F]C�@Q{u8;7"j�m_@[xMrX@�:_8trXE9m_Ealu�v:_shE9r9@�f�g]7MZ\@�d]diq
:p8;r�w � 8;7aFcC;@
g�:pshfT79g]FcE98XF�sh7aF]:_^"E"Fc:p7X8}7a`BFcC;:_d�j,79gc{�:=dtFc7�f;gc7"^u:_xM@�E�Z\7Xsvf�mp@
F]@
F]7u79m�`�79gDEa>MFc79s�E"Fc:p8�rBF]C;@�Z\m=E9dcd]:n��Z[E"Fc:p7X8v79`�rXE9m_EalM:p@�d
wa«�FD:=dKj,@
m_m�{u8;7"j�8hFcC�E"FD:_shE9r9@
f;g]7MZ
@[dcdi:_8;r�:=d�E�C�E9gcx�FcEXdi{z��@[d]f�@�Z\:=Eam_mp��j�C;@
8�FcC;@
:_s�Ear9@�dDF]7 f;g]7MZ
@[dcd�Eagc@B8�E"Fc>;geEam
79WMYV@�Z�F/:_s�EarX@[d[w+ADC;:=d/FV�?fT@ 79`S:_shE9r9@tC�E9dvdi@[^9@
geEam,ZeC�EageE9Z\F]@[g]:=dVFc:_Z[d�|-8�E"Fc>;gcE9m�7XWMq
YV@[Z�FedvC�E¯^9@�^9@
gc��Z\79shf;m_@\l�d]C�E9f�@�d/E98�x�FcC;@
gc@�E9g]@�8;7�d]:_svf�mp@�r9@
7Xsh@\F]gc:=Ztsh7MxM@
m=d
F]7�xM@[dcZ\gc:_W�@oF]C�@
s5w;ADCu>�d
�;E9>MF]7Xs�E"F]:_8;r/F]C;@oFcg]@�E"F]sh@[8XF�79`-d]>�ZeC�:_s�EarX@[d,g]@�<?>;:pgc@[d,E
r9gc@[E"FDEash79>�8XFD7a`+{?8�7"j�mp@�xMr9@Q7a`�:_s�Ear9@of;gc7MZ\@[dcd]:p8;r�w���E9m_EalM:p@�d�E9g]@SFV�?f�:_Z[Eamz8�E"Fc>;geEam
79WMYV@�Z�Fcd[w�ADC;@[��f;gc@[d]@
8?F0E5rXg]@�E"FB^"Eagc:_E9W;:pm_:pFV��:_8�FcC;@
:_g/d]C�E9f�@�d
E9d�j,@
m_m�EXd�:p8�FcC;@
:_g
mp>;sh:_8;7Xd]:pFV�oxM@[f�@[8�xM:_8;r�7X8BshE98u�oxM:pyz@
gc@
8?Fb`�E9Z\F]7Xgcd�­�F]:_sh@K7a`M@
lufT7Xd]>;gc@9�\:_8?F]gc:p8�di:=Z�m_>Mq
sv:_8;7?di:pFV��7a`bFcC;@�rXE9m_Ealu�X�9FcC;@�xM:_diFcE98�Z\@oWT@\FVj,@
@
8�F]C�@Qr?Eam=E"lM��Ea8�xtF]C;@oF]@[mp@�d]Z
79fT@9w_wpw ®
� d/79>;g/r97XE9m�:=d
Fc7�Ea>MFc79s�E"Fc:_Z[Eam_mp��Z\m=E9dcd]:n`���F]C;@�rXE9m_Ealu:_@[d
mp:_{9@t@
lMf�@[giFed�­i° ´�?"²�®���j,@



]�b �������	��
���
������������

C�E¯^9@�Fc7�@
l?FcgcEXZ�Fhdi@[^9@
geEam�8u>;sh@
gc:_Z[Eam�x�E"FcE�xM@[dcZ\gc:_W;:p8�r��+EXd0f�g]@�Z\:=di@[mp��E9d0f�7?d]d]:_W;mp@X�
F]C;@QrXEam=E"lM:_@[d[wX»u7��Xj,@�8;@[@[x�­�W;>MF,F]C;:=dK:=d�8;7aFDdi>M�tZ
:p@[8XF�®�E
d]�MdVFc@
s j�C;:=ZeCt:=d�E9W;mp@�F]7
f;g]7MZ
@[dcd~:ps�EarX@[d[waADC;:=d�di�MdiF]@[s C�EXd-F]7BWT@�sh79gc@,:_8?F]@[mpm_:prX@
8?F�F]C�Ea8vF]C;:=d�ºX:nF�C�EXd~F]7BWT@
EaW;m_@
Fc7�E9x�EafMFS:pFcd]@
mp`�Fc7�xM:pyT@[g]@[8?FQf;gc7MZ\@[dcd]:p8;rtd]:pF]>�EaF]:_798�d[w��Q8�@/d]79m_>MF]:_798�:=d�Fc7 >�d]@
E�difT@[Z
:_E9mp: $
@�x�f;gc79r9geEas3:p8�7XgcxM@[gBF]7�f;g]7MZ
@[dcd�F]C;@�:ps�E9r9@[d[w��,>MF/d]>�ZeC�E�f�g]7Xr9geEas
:_d/r9@[8;@
geEam_mp��F]7u7�g]:_r9:=x�Ea8�x�:_dv8;79FvE9W;mp@ F]7�E9x;E9fMF/:pFcd]@
mp`�Fc7�xM:pyT@[g]@[8?Fvd]:nFc>�E"Fc:p7X8�d
di>�ZeC5E9dDxM:pyz@
gc@
8?FS<?>�Eam_:nFc:p@�dD7a`+F]C;@�:_8;f;>MF�:_s�Ear9@�dB­�@Xw r�wMf;g]@�di@[8�Z\@o7a`-8;79:=d]@�®��;x;:nyz@
g]q
@
8?F�8�EaF]>;gc@[d�7a`b:_shE9r9@�d�­�:_8?F]@
8�di:pFV�9�uxM@
8�di:pFV�;®��uxM:nyz@
gc@
8?F�d]: $
@[d[�Xx;:nyz@
gc@
8?F,EXZ
<?>;:=di:pF]:_798
j,E¯�Md�­�j�:pF]C�¼�¼ =*Z
E9sh@
geE;�uj�:nFcC5f;C;7aFc79rXgcE9f;Cu�hdcZ
E98�de®��MEa8�x5d]7/7X8bw;�;>�giFcC;@
gcsh79gc@9�
E�difT@[Z
:_E9mp: $
@�x�f�g]7Xr9geEas :=dBC�EagexMm_��gc@[E9x�EaW;m_@hW?��Ea8u�uW�7MxM��@
m=di@hFcC�Ea8�F]C�@ Ea>MFcC;79g�w
«¬8�Z\7X8�di@�<?>;@
8�Z
@9�Tdi>�ZeC�E f;gc79r9geEas W�@�Z\79sh@�dSsh79gc@0E98�x5sh79gc@0xM:p��Z
>;mpFQFc7 @\luFc@
8�x
79gDF]7h>;fzx;EaF]@9w

����� �.�	�.Q � e �9X ��� ��� ����� ���	�.Q � e �9X b + � b

� ��� ���	�.Q � e �9X � ����� � ��� ���	�.Q � e �9X � ��� ]

� A	� 
���� 
 u Q���OPR�� ��
 ���?R ��
f
 ����� � ���;� � � � � ����
 � � �����	�.Q � �_O �.����


»u7Bj�@Sf;g]7Xf�7?di@DFc7
>�d]@�f;gc79rXgcE9s di>�f�@[g]^u:=di:_798hFc@[ZeC;8;:=<?>;@[dKxM@[xM:=Z
EaF]@�xhF]7
r?Eam=E"lM�
:ps�EarX@Kf;gc7MZ\@�d]d]:p8�r0­V° ±MµX� ±0?"²�®zF]7oEa>MFc79s�E"Fc:_Z[Eam_mp�BEXx;EafMF+F]C;@Df;gc7MZ\@�d]d]:p8�r�F]7Q^¯E9g]:=E"Fc:p7X8�d
:p8�F]C;@h:_shE9r9@�d/­ di@[@0��rX>;gc@ µ�±X®SE98�x�Fc7�f�g]7"^u:=xM@07XfMF]:_s�Eam~:p8�f;>MF�F]75Ea8�Ea>MFc79s�E"Fc:_Z
rXEam=E"lM�tZ
m_EXd]d]:n�TZ
E"Fc:p7X8�d]�MdVFc@
s5w

��@QC�E¯^9@�xM@[^9@[mp7Xf�@�x % ¹�� � � ��EB{u8;7"j�mp@�xMr9@
q³W�E9d]@[xvdi�MdiF]@
s xM@�xM:=Z
E"Fc@[xhFc70d]>Mq
f�@[g]^u:=di:_798�79`�E�mp:_W;geEagc��7a`�f;gc79rXgcE9s�d�:p8�EXdVFcg]7X8;79s/�9w�ADC;@ mp:_W;geEagc��:=d0E�d]@\Fv7a`�¢�>



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� ] �

� A	��
�� � 
 � ��� ��� � � ��
 � ��R�
 ����� ���aR�� �$� ��
f
 � ��� ���U�����	�.Q � ��O ������


sv7MxM>�m_E9gK:_shE9r9@�f�g]7MZ\@�d]d]:_8;r�f;g]7Xr9geEashsh@[d[w9ADC;@�7XWMYV@[Z\F]:_^9@�:=d�Fc7/E9>MF]7XshEaF]@DFcC;@QxM@
q
F]@[Z\F]:_798�79`�E�rXE9m_EalM��:_8�Ea8�EXdVFcg]7X8;79sh:=Z
Eam�:_s�EarX@ Ea8�x�F]7�xM@�d]Z
g]:_WT@tF]C�@�d]C�EafT@t7a`
F]C;@�rXE9m_EalM��­ di@[@S��rX>;gc@/µ�´X®�w;ADC�@S��8�Eamzg]@�di>�mnFDf;gc7"^?:=xM@�x�Wu�hF]C;@�di@o:ps�E9r9@Sf�g]7MZ\@�d]diq
:p8;r�f;gc79rXgcE9shdQ:=doE�sh79gcf;C;7Xmp7Xr9:=Z
E9m+xM@�d]Z
g]:_fMF]:_798�7a`Kr?Eam=E"lM:_@[dQ:p8�F]@[g]s�do7a`DE�d]@\FB7a`
8?>�sv@[g]:=Z
E9m'sh@[E9d]>;gc@[d�­�d]@
@o��rX>;gc@vµ�>a®\w
� ��gcdiF�^9@[gcd]:p7X8079`Td]>�ZeCvE�d]�MdVFc@
s%° £�?a²;C�E9x/W�@[@
8�xM@[^9@
m_79fT@[x/j�:pF]CvF]C;@�f�g]7Xr9geEas

di>;fT@
gc^u:_d]:_798�@
8;rX:p8;@ �B¼ � % «Q°_µ�ha²³w�(S@
gc@9� ��@Bf;gc@[d]@
8?FDF]C;@B{u8;7"j�m_@[xMrX@QW�E9d]@oj�C�:_ZeC
C�E9dBWT@
@[8�xM@[^9@
m_79fT@[x�j�:pF]C�FcC;@tf;gc79rXgcE9s3di>�f�@[g]^u:=di:_798�@
8�r9:_8;@ % @ � � » @�w~«�F/:=d
E
C;:p@[gcE9gcZeC�:_Z[Eam�d]{9@
m_@\Fc798�W�E9d]@[x�f;m=Ea8�8;@
g/j�:nFcC�E�di7Xf;C;:=dVFc:_Z[E"F]@�x�g]@[f�Ea:_gBsh@[ZeC�E98;:_d]s5w
% @ � � » @�:=d�:pshf;m_@
sh@
8?Fc@[x�j�:nFcCtF]C�@ � � 6 � f;m=E"Fi`�7Xg]s ° ´;µ
²³wu�;7Xg�sh7Xg]@oxM@\FeEa:_m_d�798
F]C;@ % @�� � » @kf�g]7Xr9geEas di>�f�@[g]^u:=di:_798�@
8;rX:p8�@�d]@
@h° ´X "²³w

"$#&%�' ( *�,&-�* 1.3 4�*I!0%A#�9�* #�9�4 ADC;@�m=E9diF�^9@[gcd]:p7X8h7a` % ¹�� � � ��:=dKE�m=Eagcr9@�{u8;7"j�mpq
@[xMrX@�W�EXdi@Xw % ¹ � � � � Z
798?FcE9:p8�d h�h�79fT@
geE"Fc79gedt|~£X¶�f;gc:psh:pF]:_^9@�79fT@
geE"F]7Xgcd/Z\7Xg]gc@\q
difT798�x;:p8;r0F]7vf;gc79r9geEashsh@[dKEa8�xt¢X¶0Z
79shf;m_@\l�79fT@
geE"Fc79ged�@\lMf;gc@[dcdi:_8;r
8u>;sh@[g]7X>�d�E9WMq
dVFcgcEXZ�F]:_798�m_@
^X@
m=d
w-ADC;@
gc@ E9g]@ ¢�?�Z\7Xshf;mp@
l�7Xf�@[gcEaF]7XgcdBj�:pF]C�di@�<?>;@
8?F]:=Eam,xM@[Z
79shfT7aq
di:pF]:_798�d0Ea8�x�¶�Z
79shf;m_@\l�7Xf�@[gcEaF]7Xgcdoj�:pF]C�ZeC;7X:_Z
@�79g0E9mnFc@
gc8�E"Fc:p^X@hx;@[Z\7Xshf�7?di:pF]:_798�d[w
% ¹�� � � ��Eam=d]7tZ\798?FeEa:_8�d�µ9µ[£vgc>;m_@[d�|T¢9´hZeC;79:=Z\@�gc>;m_@[d[��¢9¶v:_8;:nFc:_E9mp:=dcE"F]:_7985gc>;m_@[d[�bµ9µ
@
^"Eam_>�E"Fc:p7X8�gc>;m_@[d[�� Mµ�gc@
f�E9:pgDgc>;mp@�d�Ea8�x >/E9x¯YV>�dVFcsv@[8?Fcd�gc>;m_@[d[w
� Z\79shsh798v@
8?Fc:nFV�
:=d�d]C�Eagc@[x/Wu�0Eam_mMFcC;@[d]@D{?8�7"j�mp@�xMr9@D@
m_@
sh@[8XFedD|"F]C�@Q¼�798?F]@
l?F�w

ADC;:_dhdiF]gc>�Z�Fc>;gc@[x�7XWMYV@[Z\F[�~:_svf�mp@[sv@[8?F]@[x�Wu��E�`�geEash@�­ di@[@ ��r9>;gc@�µ"hX®
:_dv>�d]@[x�F]7
@\lMf;gc@[dcd�F]C�@�fT7Xdcdi:_W;m_@�^"Eagc:=E"F]:_798�dt:_8}F]C�@�Z
798?F]@
l?Fc>�EamQ:p8;`�79gcshEaF]:_798k`�7Xg�x;:nyz@
gc@
8?F
rXEam=E"lM��:_s�EarX@[d[w+ADC;:=dv¼�7X8XFc@\luF0xM@�d]Z
g]:_W�@�d
:p`�F]C;@ rXEam=E"lM��:_d/E5f;g]:_79gc:KZ
@
8?F]@[g]@�x�79g



]�c �������	��
���
������������

�9-�/B-�5=1 K ���
�nS�
�I"S
�.� � � K S�������S	p ��� � ����� ��
D����� K�� � �2���f� ��� �
�f� K >	�
�����	��R0� � � � � � K �
p:>�K	� ����� ��R�
 ��� ���f� K �
p:> �
��	� ��� �.��� ���f� K �
p ��>2I�� � ��OPR��"� � ����
f
 K �)I"p��
�R�� ��
�� � K �
p 
�S�� �����"� � K K��
p I��
��� � �2��� ��� � ��� K ��S
p I"S�� ��Q�� �2���f� �_� � � � K �
p I ������ ����� ��
D�[� ]PK�� � �2���f� ��� �
�f� K ��� � ����� ��
D��� � K�� � �2���f� ��� �
�f� K �P4��

����� ��R�
 ��� ���f� K �
p�� 
	� ����� ��R�
 ��� ���f� K �
p 4�K��
� ��OPR��"� � ����
f
 K �
p���� � ��OPR��"� � ����
f
 K 4�K�p ���
�����"� � K � 

pJK	� �����"� � K K
K�p I��
��Q�� �2���f� �_� � � � K �
p 4
4	��� ��Q�� �2���f� �_� � � � K �
p:>������

� ����� ��
D�[� � K�� � �2���f� ��� �
�f� K �
� � ����� ��
D����� K�� � �2���f� ��� �
�f� K 4 ���
����� ��R�
 ��� ���f� K �
p:> �
� ����� ��R�
 ��� ���f� K �
p I��	�
� ��OPR��"� � ����
f
 K ��p���� � ��OPR��"� � ����
f
 K >���p�S
�
�����"� � K �JI1p I�� �����"� � K �2I"p 4��
��Q�� �2���f� �_� � � � K �
p:>2I���� ��Q�� �2���f� �_� � � � K �
pJK�I�� g

� A	� 

� � 
 
���� ��
��eR�
0� ���A� ���aR�� �$� ��
f
 � ���

8;7aF���:n`oF]C�@�:ps�EarX@5:_d�8�79:=di��7Xgh8;7aF���:n`oF]C�@�:ps�EarX@5C�E9dhWT@
@[8�Z[Eam_:pW�gcEaF]@[x�79g�8�7aF
­�xM@[8�di:pFV��79g0:_8?F]@[8�di:pFV��:ps�EarX@[de®��'FcC;@ sh:_8;:_shE9m�d]:%$[@t7a`DFcC;@ 7XWMYV@[Z\Fcd
:_8�F]C�@ :_shE9r9@
Ea8�x���8�Eam_m_��:n`,7aF]C�@
g�79WMYV@�Z�FedoEXd�dVFeEagedQE9g]@hE f�g]:_79gc:+{u8;7"j�8�:p8�F]C;:=d�gc@
r9:_798�7a`KFcC;@
di{u�9w

� 84*J3�($5+3
� � �f� ����
�� ��
 �.�.� 
���
 X.�"OPO �2���e

� ���	�;Q �$	 R �"
 � � � ��� ���,�1�?�,$��'3 R �"
 � � � ���)�.��� ��� ���#6 ��� ��� � � ��� �_O �.���

(��"���,�1�?�,$'��3O �	�D	 
 � ; � � ����������������� � O � ����O ���J
 �<;2������� ��� �"��6 ��� �
������
 � � ���:� �����_
�� ��O ����� ��� �����

� ���:�-
�(R�
�_O �.����	 � ��R � ���1�?�,�-+�����f ��O ����� � �DR �

3��,�*+�����f
 � �.�e
 ���1� 7,$8
��1���i
87)�?�:�*�)�J�
�	���2M�f � � �2��� 
����4R�� ��
 � �9� � �.����� ����� �"��6 ��� �e

�
�)+)�,�1�O�,.��,$�f � �-�,$��

�(R��+���3��)�?�:�*�)���
�����2M�f

� A	� 
�� 
 
 � ��
e�
� ��R0� �	���)����� ��� � ����� ��Q � 
����5� ��� ���eO ��� � ���

«¬8�F]C;@�`�7Xmpm_7"j�:_8;r�j�@�xM@[dcZ\gc:pWT@hF]C�:_d/{u8;7"j�mp@�xMr9@hW�EXdi@tF]C;gc79>;rXC�FVj�7�s�Ea:_8�E9diq
f�@�Z�Fcd[|;f;m=Ea8�8;:p8�rv{u8;7"j�m_@[x;r9@�Ea8�x�gc@
f�E9:pgD{u8;7"j�m_@[xMrX@9w

� ( 35#.# �+#&- & #&%�')(+*�,.-�* % m_E98;8;:_8;rv{?8�7"j�mp@�xMr9@Q:_dDs�Ea:_8;m_�txM@[dcZ\gc:_W�@�xtj�:pF]C�79fT@
geE"q
F]79gedB­�f�g]:_sh:nFc:p^X@�E98�x5Z\7Xsvf�mp@
l;®,EXdDj�@[mpmbEXd�ZeC;79:=Z\@BEa8�x :_8;:pF]:=Eam_:_dcE"Fc:p7X8�gc>;m_@[d[w



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� ]$+
ADC;@�r9m_79W�E9m'f;g]7MZ
@[dcdi:_8;r/`�79g�rXE9m_EalM�hx;@[dcZ\gc:pfMFc:p7X8�C�E9dD@
:_r9C?FSd]>;WMq¬dVFc@
f�d�|

µ9wS¼�g]@�E"Fc:p7X8�E98�x�:_8;:pF]:=Eam_:_dcE"Fc:p7X8�79`�FcC;@h��m_@tZ\7X8XFeEa:_8;:_8;r�F]C;@�8u>;sh@
gc:=Z
Eam~f�E9gcE9sh@\q
F]@[gcd[w

 MwD«Vdi7Xm_EaF]:_798t79`bF]C�@o7XWMYV@[Z\F,79`�:_8XFc@
gc@[diF[�?F]C�@Qr?Eam=E"lM�/:pFcd]@
mp`Vw;ADC;:=dDdVFc@
f�:_d�F]C�@Qsh7XdiF
xM:p��Z
>;mpFS798;@Xw

¢;w =S@
F]@[g]sh:_8�E"Fc:p7X8�79`-E98�7XWMYV@[Z\Fiq¬Z\@
8?Fc@
gc@[x�Z\7u79gexM:_8�E"Fc@od]f�E9Z
@9w
£�w��omp7XW�EamXf�EageEash@
F]@
gbZ
79shf;>MFc:p8�r�w �Q8�Z\@~FcC;@Kr?Eam=E"lM��:=dbj,@
m_m9:=di7Xm_EaF]@[xb�
f�E9gcE9sv@
F]@[gcd
Eagc@�@\luF]geE9Z\F]@�x�Z
798�Z
@
gc8;:_8;r5r9m_79W�E9m�f;g]7Xf�@[giFc:p@�dB7a`,F]C�@trXE9m_Ealu��di>�ZeC�EXd ����� �!(��
� 
���� ��(�� � 
���� ���!(������"� ����� $�
 � � � ���!( )#��� 
�����( ) ����� 	 
�� ( "�� �'�"�!��� ��(�w_wpwo­�d]@
@��-:pr�w
µ >9®�w

±MwS¼�798?F]7X>;g�Z\7X8�dVFcg]>�Z�F]:_798�w-«¬8�79gexM@[g0Fc7�x;@[dcZ\gc:pWT@�F]C;@5rXE9m_EalM��:_8�E�s/>;mpF]:pq�dcZ
E9mp@
j,E¯�X�bFcC;@ f;gc7MZ\@�d]d]:p8�r�W;>;:_m_x;d0��^X@t:_d]7aq�:_8XFc@
8�d]:pFV��Z
798?F]7X>;gcd[w�ADC;@�Z\7X8�dVFcg]>�Z�F]:_798
:nFedi@[mn`~:=d�EhZ\79shf;m_@\l FcE9d]{tj�C;:=ZeC�:_d�x;@[Z\7Xshf�7?di@�x :_8�di>;W;q FeE9d]{udo|
� @\luFcgcEXZ�F]:_798�7a`~Ea8 
����!�'
!) � ���'��� ���D79`�FcC;@BrXE9m_Ealu�tE9mp7X8;rh:nFedDs�Ea:_85EalM:_d
� j�:pF]ChF]C�:_d 
������'
 )+�	� �'��� ���
�?Z
79shf;>MFc:p8;rB79`���^9@�xM:pyT@[g]@[8?F�F]C;gc@[d]C;7Xm_x;d�E9mpm_7"jDq
:_8;roF]7oW;>;:_m_x/��^X@,xM:pyz@
gc@
8?F�Z\798?Fc79>;ged
w¯ADC;:=d~dVFc@
fhxM@
fT@
8�x�d~798
FcC;@�Z\7X8?F]@\luFD|
:p`+FcC;@B:p8�f;>MFS:_s�Ear9@o:=d�Ea8 �+#�9�* #&4�� 9 7 7X8;@9�uFcC;@�F]C�g]@�diC;7Xm_x�d�Eagc@oZ
79gcg]@�Z�F]@�x'w

� F]C�g]@�diC;7Xm_x;:p8;rvFcC;@B:p8�f;>MF�:_shE9r9@�j�:pF]C�F]C;@���^9@BZ\7Xsvf�>MF]@�x FcC;gc@[d]C;79m=x;d
� Z\7X8�diF]gc>�Z�Fc:p7X8�79`���^X@
Z\798?Fc79>;g�ZeC�E9:p8�d
� Ea8 %2� 9"� %�#&3 ( 4�9�*9� Eam_mp7"j�dQFcC;@�>�d]@
goF]7�Z\7X8�diF]gc>�Z�FB^u:p@[j,E9W;m_@0��m_@[d�79`�FcC;@
Z\7X8�diF]gc>�Z�Fc@[x�Z
798?F]7X>;ged
wTADC;:_d�diF]@[f�Z
E98�WT@/:_shf�7XgiFeEa8?F�:p8�79gexM@
gQF]7�^9@[g]:p`��
F]C�E"F�F]C�@Bf;g]7MZ
@[dcdi:_8;rvC�E9dDWT@
@[8�j,@
m_mbxM7X8;@B79gD8;79F[w

´;wS¼�798?F]7X>;g�f�EageEash@
F]@
gBZ
79shf;>MFc:p8;r�w��;7XgB@[EXZeC�7a`,F]C�@h��^9@h@\luFcgcEXZ�F]@�x�Z
798?F]7X>;gcd[�
di@[^9@[gcE9m�f�E9gcE9sh@\F]@[gcd�Eagc@Q@
luF]geE9Z�Fc@[x�|M7Xg]:_@
8?FeE"F]:_798��?d]>;g]`�E9Z\@X�uf�@[g]:_sh@\F]@[g[�um_@
8;r9F]C
Eam_798;r�F]C;@�shE9:p8}E98�x�FcC;@�sh:_8;79g�E"lM:_d[�KW�Eagc�uZ
@
8?F]@[g[��xM:_diFcE98�Z\@�W�@
FVj�@[@
8kFcC;@
Z\7X8XFc79>;g�E98�x�:nFed�Eaf;f�g]7¯lM:_shEaF]:_798tWu� E985@
m_mp:_f�d]@9w

>uw �S:=di>�Eam_:%$�E"F]:_798�wDADC�@
8b�D79f;F]:_798�E9mpm_�9�,F]C�@�^u:=di>�E9mp: $[EaF]:_798}79`0FcC;@�d]>;fT@
gc:pshfT7Xd]@[x
Z\7X8XFc79>;ged~j�:pF]CvF]C;@S@
m_mp:_f�d]@[d~:=d�f�7?d]d]:_W;mp@�Wu�vZ\798�dVFcg]>�Z\F]:_798v7a`z^u:p@[j,E9W;mp@,��m_@[dS­�d]@
@
�-:pr�wbµ[´?®�w

h;w�»?F]7Xg]:_8;rh7a`+F]C;@B8u>;sh@[g]:=Z
E9m'f�EageEash@\Fc@
ged,:p8�E/��m_@
ADC;:_d-xM@�Z\79shfT7Xd]:nFc:p7X8
:=d+@
lMf;g]@�d]d]@[x�:_8
FcC;@,{?8�7"j�mp@�xMr9@�W�E9d]@KWu�BEQZ
79shf;m_@\lB79fT@
g]q

E"F]7Xg !�/2- 3 (+3 ��7A/ ,.*�4�!D� � � 9"� %�# j�:pF]C�E�d]@[<?>;@[8?F]:=Eam�xM@�Z\7XsvfT7Xd]:pF]:_7985:p8?Fc7�@
:_r9C?FSdi>�WMq
dVFc@
f�d�EXd�diC;7"j�8�:_8���r9>;gc@hµ[¶;w
� sh798;rhFcC;@[d]@/d]>;WMq¬diF]@
f�dDF]C;gc@
@/di>;W;q�diF]@[f�d0­�F]C;@0��gcdiF[��F]C;@
F]C;:_gcx�E98�x�F]C�@0m=E9diFe®

Eagc@/d]:pshf;m_@�Ea8�x�Eagc@/fT@
g]`�79gcsh@[x�Wu��E�>;8;:=<?>;@/f�g]7Xr9geEashsh@9ºzdi7 F]C;@�di@vF]C�g]@[@vdiF]@[f�d
Eagc@,gc@[d]fT@[Z�Fc:p^X@
m_�
gc@
f;gc@[d]@
8?F]@�x
:_8vF]C;@�{u8;7"j�m_@[xMrX@DW�E9d]@DW?�
F]C;@�f;gc:_sv:pF]:_^9@�7Xf�@[gcEaF]7Xgcd
�8/��+# � 9�� 3 ( � 4�3 9�� %A# � � / ,.*�9�*�� : �+# 3 9�� %A#�/2%�0!/23 �8*�4 Ea8�x � /��.3J��35:;*�9�*���/ 4�9�%+� �+# - w
ADC;@�7aFcC;@
gt��^9@�d]>;WMq¬diF]@
f�dtEagc@�8;7aF�E9ZeC;:_@
^X@[x�xM:_g]@�Z�F]m_��W?��798;@�f;g]7Xr9geEashsh@9�

di7�F]C�@
��E9g]@vg]@�difT@[Z\F]:_^9@[mp��gc@
f�g]@�di@[8XFc@[x�:p8�F]C;@�{u8;7"j�m_@[x;r9@vW�E9d]@hW?����^9@hZ\7Xsvf�mp@
l
79fT@
geE"F]7Xgcdhj�:pF]C di@�<X>�@
8?F]:=EamoxM@[Z
79shf�7?di:pF]:_798�d�| ! / %�1 ��*9! 9�/�� 4�%�( 3 9��+%�# � !�/ -�( %�1&35( /
�&3J��35:;*�9�*���4 � !�/�!0%A#�9�%Y�U��4�/�!�%�#&4�9��$� !09�� %A# � !�/��4!�%�#�9�%2� ��4 /��&3J��35:;*�9�*���4 E98�x !�/
� *�( ( � �&4�*�4 / �U� 4"�&3 ( ���03 9"� %�# w

��@�8;7"j%xM@\FeEa:_mKFcC;@ f�m_E98;8;:_8;r�{u8;7"j�m_@[xMrX@�`�79g0F]C;@�sh7XdiFvxM:p�tZ\>;mpFhf�Eag]F |&�����
� ������
���� ��( � $	����� �+� �!�"��� � $1� (����!�'�����³w[«�F-:_d-E�^X@
gc�Q:_shf�7XgiFeEa8?F-diF]@[f
7980j�C;:_ZeCvxM@
fT@
8�x;d



� � �������	��
���
������������

� 84GI:Y/B($5��P:?($,;-�3�8�,
e ��O � K � 	������	�.Q �$	�����
e� � �_R0� � ���
X.�"OPO �2��� K M ��O ����� RD� �$� ��
f
 � ���P� �
� ��� � ���	�.
f
 � 
9�2��� � ��� M
g 
���� � � �����.� � � � K �����	�.Q �$	�����
e� � �_R0� � ���
 ��R�
�� � ��� � K � �
W 
��eR�
0� � � � � K ��R��;� ��O
� �$� � K

RD	+�	��� � � �.� �_
 � � � ��� 	
� 	!���#6 ��� �f	+��
 �"�	��� � ��� 	
RD	���� � ���eO � ����� � ���D	!�.�B	!�.Q0��
�	
� 	���� �"���.� 	�R��.� �.O � � ���e
 	
� 	 � ����� ��
D�e
 	 � ����
 �f� 
�� � � ���)	
� 	 �.� ����� ��
��e
 	 R��;� ��O � � ���e
�	
� 	 � ����� �_R�
 ��
 	 � �_
 
���� �<; ��� � ��� 	
RD	 R��.� �.O � � ���f	 
 � ��� � ��� �

� A	��

� � 
 
����)� ��OPR�� ��Q �"R ��� � � ���L�
	 � ���	�;Q �$	�����
e�
� ��R�� � ���H� � � �$�Z����� �"OPR ��
 � � � ��� �	��� � c
��R ��� ��� �.�e
 ��QDR�� ��
f
 ��� � � � ��� � �$� � � � �f� ����
�� ��g 
���� 3 	��^
 ����� � � �����2�2� �"R �
� ��� ���e
 
 � ���9�D

� ��� �`
 � ��
��2��� � �.�+
 ��R��.� � � ��� 3 � ���2��� g

F]C;@
<?>�E9mp:pFV�t7a`+F]C;@���8�Eam'gc@[d]>;mpF[w;ADC;@Bd]�udiF]@[s s/>�dVF�WT@
EaW;m_@oF]7vFcE9{9@�:_8XFc7�E9Z
Z
79>;8?F
di@[^9@
geEam?Z\7X8�xM:pF]:_798�d+Ea8�x0s0>�diF+WT@,E9W;m_@�F]7Q@
^"Eam_>�EaF]@�FcC;@,:p8?F]@[g]sh@�xM:_EaF]@�gc@[d]>;mpFcd+7a`;FcC;@
f;g]7MZ
@[dcdi:_8;r/E98�x�:n`-8;@[Z
@[dcd]E9g]�vF]7�EXx¯YV>�diF,FcC;@oF]gc@[EaF]sh@
8?F[w;ADC�:_d�diF]@[f :=dDg]@[f;g]@�di@[8?F]@[x
:p85FcC;@0{u8;7"j�m_@[xMrX@BW�E9d]@BWu��E Z\79shf;m_@\l579fT@
geE"Fc79g�79q³7XWMYV@[Z\Fiq�:_d]79m=E"Fc:p7X8�EXd�diC�7"j�8�:p8
��r9>;gc@Q 0?;w?«�F,Z\7X8�d]:_diFcd�:p8tFVj�7
s�E9:p8�dVFc@
f�d�j�C;:=ZeC Eagc@�m_7uZ[Eam_:%$�E"Fc:p7X8�7a`'F]C�@QZ\@[8?F]@
g,7a`
F]C;@/rXEam=E"lM��Ea8�x�@
yT@�Z�Fc:p^X@
:_d]79m=E"Fc:p7X8�7a`�FcC;@0r?Eam=E"lM�9w�ADC�@0di@�Z\7X8�x�diF]@
f�79`�@\yz@[Z\F]:_^9@
:_d]79m=E"Fc:p7X8/79`TFcC;@�r?Eam=E"lM�
:=d�xM798�@�W?�vZ
E9m_Z
>;m_EaF]:_8;r�F]C�@�mp:_sh:nFed�79`�FcC;@�rXE9m_EalM�B`�79m_mp7"j,@[x
W?��di>;W;F]geE9Z�Fc:p8�r/FcC;@BW�EXZe{?rXg]7X>;8�x 7a`�FcC;@B:_shE9r9@Xw

� 84GX:2/B($5��N:?($,;-�3�89,
e ��O � K �
	+���#6 ��� �f	+��
 �"�	��� � ���
X.��OPO �2��� K M ��� � ��� � �	��� ����� ��Q �f� ��� � � ���)�.��� ��� ���#6 ��� � M
g 
��9� � �	�����.�	� � � K ���#6 ��� �f	+��
 �"�	��� � ���
 !��R�
�� � � � � K � �
W 
0�eR�
0� � ��� � K � ��
 �"� �2�
� �$� � K

�
	+���#6 ��� �f	 � �$�2��� � ��� 	 �
	+��� ��� � � ����	+�_
 ��� �
� A	� 
���& 
 
����^� ��OPR�� ��Q �"R �
� ��� ���S�
	+�"��6 ��� �f	+�_
 ���	��� � ���

ADC;@���gedVF,di>;W�dVFc@
f�­�m_7MZ
E9mp: $[EaF]:_798h7a`zF]C�@QZ\@[8?F]@
gK7a`zF]C;@QrXE9m_Ealu�;®+:=d�F]C�@Ssh7XdiF�xM:p`�q
��Z\>;mpF�f�E9giF�wuADC�:_d�diF]@[f�:=d�xM@[dcZ\gc:_W�@�xtWu� EhZ\7Xsvf�mp@
lt79fT@
geE"F]7Xg ! / %�1 ��*9! 9�/ ( % !03 9"� %�#
j�:nFcC�±vd]>;W�diF]@[f�d
­�d]@
@o��rX>;gc@B ;µ�®\w



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � ]

�+:_gedVF��X:_8�7Xgcx;@
g�Fc7/gc@[x;>�Z\@SF]:_sv@�f;gc7MZ\@�d]d]:p8�r��XE � /���� *9����%U!0*�4�4��+#&- 79fT@
geE"F]7XgK:=d
Eaf;f;m_:_@[x�xM@[f�@[8�xM:_8;r�7X8�F]C;@�di: $
@ 7a`DF]C;@�:p8�f;>MFh:ps�EarX@9w � 8 ������� ��( 
��!�!��� ������� ��(�:=d
:p8u^97X{9@�x�F]7�x;@[Z\:=xM@vj�C;@\FcC;@
gQF]C�@/:_s�Ear9@/s0>�diF�W�@hd]E9shf;mp@�x�79gQ8;7aF�wz«�`�F]C;@hd]:%$[@07a`
F]C;@�:_s�EarX@�:_dKW;:prXr9@[g~F]C�E98tEBZ\@
g]FcE9:p8vFcC;g]@�diC�79m=x�­ !0%A#�9�*���9"�&3 ( �+# 0 %=� :;3 9"� %A# ®\�XFcC;@
:ps�EarX@�:_d�dcEashf;m_@[x'w

� 84GX:2/B($5��N:?($,;-�3�89,
e ��O � K �
	+���#6 ��� �f	 � �$�2��� � ���
X.��OPO �2��� K M � ��
 � �.� � �)����� ��� �"��6 ��� � � �����)��O ����� M
g 
��9� � �	�����.�	� � � K ���#6 ��� �f	 � �$�2��� � ���
 !��R�
�� � � � � K � �
W 
0�eR�
0� � ��� � K ��

� �$� �

RD	�RD� ��R�� �$� ��
f
 � ���L	
RD	+� �D� ��
 ��	+���_
 	
�
	 �����	�.Q �$	!�.� � �;	�� �$�2� � � ���Z	
�
	 O �;QD	�� ��� �N	
RD	 � �2��� ��� �

� A	��
 � ��
 X.�"OPR�� ��Q���R ��� ��� �.� �
	+���#6 ��� �f	 � �$�2��� � ���Z� � � � �N
 � ��
�� � � �	�.�Y����� �"OPR ��
 � � � ��� �	��� �
� �"R ��� � � ���e


ADC;@oF]C;:_gcx5d]>;WMq¬dVFc@
f�:_d !�/ -�3 ( 3 ��7A/ 3J��*�3�/ (+%U!03 9"� %A# EXd�diC�7"j�8�:_8���r9>;gc@B 9 Mw

� 84GI:Y/B($5��P:?($,;-�3�8�,
e ��O � K � 	������	�.Q �$	!�.� � �;	 �	�$� ��� � ���
X.�"OPO �2��� K M � ���	�;Q � � �$�2��� � ��� � � � � � ��� ��� � ��� ��� � ��� ��
 M
g 
���� � � �����.� � � � K �����	�.Q �$	!�.� � �;	 �	�$� ��� � ���
 ��R�
�� � ��� � K � �
W 
��eR�
0� � � � � K ��

� �$� �

� 	!
��9� � � � �
� ���D	+��O �������$R�	�� �2��� ��� ���$	+�_O �.��� �
� A	��
 �
� 
 X.�"OPR�� ��Q ��R ��� ��� �.�N� 	������	�.Q �$	!�.� � �;	 �	�$� ��� � ����� � � � �Z����� �"OPR ��
 � � � ��� � � � � � ���
�.� � ��� ��� � � ��� �"R ��� � � ���e
�g 
���� 3 � �S
 ����� 
 � ���9��
 � ��� � ��� �.� � ��� ��� � � ��� 
 ��R��.� � � ��� 3 ��� �eg

=S@[f�@[8�xM:_8;rB798/F]C;@�Z
798?F]@
luF~79`�>MFc:pm_: $[E"Fc:p7X8b� � �*����� � �!��� ������� 
B­ di@[@Dg]>;m_@[d~g]q�rXZ,Ea8�x
giq�r9>�ZK:p8/��rX>;g]@D a¢?®�E9mpm_7"j�F]C;@�d]�MdVFc@
s F]7of;gc7MZ\@[dcd�F]C;@D:_shE9r9@�:p8/FVj�7Qf�7?d]d]:_W;mp@,jDE¯�ud[w

� :n`'FcC;@ -�3 ( 3 ��7 �+4 !0* #�9�*���*�, :_8�FcC;@�:_shE9r9@X�XEBd]>;WMq�:ps�EarX@�:_d�@\luFcgcEXZ�F]@�xhEagc79>;8�x
F]C;@vZ\@[8XFc@
gQ7a`�F]C�@0:_shE9r9@Xº�E�f;gc:_sv:pF]:_^9@/79fT@
geE"Fc79g � /�!0* #�9�*���*�, /��+:;3 -�* g]@[f;gc@\q
di@[8?Fcd,F]C�:_d�diF]@[f5:p8�F]C�@B{?8�7"j�mp@�xMr9@oW�E9d]@9w

� :n` ' * . 3 � * # % 3 ��� � %+� �L�+# 0 %=� :;3 9"� %�# %A# 9 . * � % 4"� 9"� %�# 79`�F]C;@hr?Eam=E"lM�9�
F]C;@�di�MdiF]@[s.m_7u79{Md�`�7XgtFcC;@�sh7XdiF�:_shf�7XgiFeEa8?F 7XWMYV@[Z\F f;gc@[d]@
8?F�:_8kF]C�@�:_shE9r9@



��� �������	��
���
������������

�LV+8JA @�( E >2/ (
e ��O � K �f	 � �
� � ����� ��X.����� ��Q �
 � ����g � �.�	�.Q �$	�R ��
 � � �	����7 7�� � �2��� ��� ���

����2� 
�
 ��	+�"R ��� � � ����R�	�� �2��� ��� ���$	+�_O �.����LV+8JA @�( E >2/ (
e ��O � K �f	 ��
��
� � ����� ��X.����� ��Q �
 � ����g � �.�	�.Q �$	�R ��
 � � �	����7 7�� 
��9� � � � �
� ���

����2� 
�
 ��	+�"R ��� � � ���S�
	+
��9� �2��� ��� ���D	+��O �����

� A � 
 �1V 
 X.�����_� � � 
�� ��
 � �N
 ���	��� �[� � � �.�2�2�)��R ��� ��� �.�e
[� ���[� �.� �;Q �)�;� � �N� �$�2��� � ���

­�W;:_r9rX@[diFQ@
l?Fc@
8�x;@[x�d]79>�gcZ
@�®�wTADC;:=dQ:=d 9 . *;:;%�4�9 ,���� !��&( 9��&3J� 9 �zE�Z\7Xsvf�mp@
l
79fT@
geE"Fc79g !�/��.#�!0* #�9�*���*�,8/��+:;3 -�* g]@[f;g]@�di@[8?Fcd0F]C;:=dtdiF]@
f�:_8�FcC;@5{?8�7"j�mp@�xMr9@
W�E9d]@�­�d]@
@���r9>;gc@D a£?®\w�ADC;:=d~Z\7Xsvf�mp@
l
79fT@
geE"F]7Xg�C�EXd+¢od]>;W�diF]@
f�d 3 :;%�#&- ' . � ! .
!�/2,&*�9�*9!09�� %A# ­ di@[@Q��r9>;gc@
 9±9®\w

� 84GX:2/B($5��N:?($,;-�3�89,
e ��O � K �
	+
��9� �2��� ��� ���D	+��O �����
X.��OPO �2��� K M � ��
 � �.� � �)����� ���a����������
 � �"��6 ��� � � � ������O ����� M
g 
��9� � �	�����.�	� � � K �����	�.Q �$	!�.� � �;	�� �$�2� � � ���
 !��R�
�� � � � � K � �
W 
0�eR�
0� � ��� � K ��

� �$� �

�
	��0� � ��� � � ���)	 RD	+��Q �f� �"� � � ���)	 R�	 O 
 �
� A	��
 �-� 
 X.�"OPR��	�
Q ��R ��� ��� �.� �
	+
��9� �2��� ��� ���D	+��O ����� � � � �;�H
 � ��
��2��� �	���S����� ��OPR �"
 � � � ���
� ��� �P� ��R ��� ��� �.�e


��@Bj�:_mpm+di@B:_858;@\luFSd]@[Z�Fc:p7X8�7X85g]@[f�Ea:_g�{u8;7"j�mp@�xMr9@�¢;w ¢vC;7"j�j,@
Z
E98�ZeC;@[Ze{�FcC;@
<X>�Eam_:nFV�t79`+FcC;@�rXE9m_Ealu�tx;@\F]@�Z�Fc:p7X8bw

� *9�&3=� � & #&%�')(+*�,.-�* ¹�@
f�Ea:_g�{?8�7"j�mp@�xMr9@o:_dDs�E9:p8;m_� xM@�d]Z
g]:_WT@[x�j�:nFcC5@
^"Eam_>�E"Fc:p7X8b�
g]@[f�Ea:_g�Ea8�x
E9x¯YV>�dVFcsv@[8?F+gc>;mp@�d
w[«¬8BF]C�:_d-di@�Z�Fc:p7X8
j�@Kj�:pm_mXf�g]@�di@[8XF+C;7"j�F]C;@�{?8�7"j�mp@�xMr9@
`�79gh@
gcg]7Xgvx;@\F]@�Z�Fc:p7X8�E98�x�gc@[Z
7"^9@
gc��:_dv@\lMf;gc@[dcd]@[x'w��;7XgvF]C;@�Z\7Xshf;mp@
F]@�f;gc7uZ
@[dcdi:_8;r
F]C;@[g]@SE9g]@�s�E9:p8;m_�/F]C;gc@
@�FV�ufT@[dK7a`'@
gcg]7Xgcd~j�C�:_ZeCtZ[Ea8�WT@�g]@�Z\7"^X@
gc@[x'w � d�:=d�7a`�Fc@
8�FcC;@
Z
E9d]@K:_8v:ps�EarX@Kf;gc7MZ\@�d]d]:p8�r��[F]C;@�xM@
F]@[Z\F]:_798/7a`�E980@
gcgc79g-:_d-8;79F-fT7Xdcdi:_W;m_@�:_shsh@[xM:=E"Fc@
m_�
E"`�F]@[g~F]C;@�@
lM@[Z\>;F]:_798h7a`TF]C;@K·ir9>�:pmpFV�X¸�79fT@
geE"Fc79g�w�«¬8��-:_r�wX 9´Sj,@�di@[@�Eod]�u8?F]C;@
F]:=ZD^?:_@
j
7a`~F]C;@vZ\7Xsvf�mp@
F]@
f;gc7MZ\@�d]d]:p8�r�w�ADC;@
��gcdiFQZ[E9d]@
7a`�@
gcgc79g�gc@[Z\7"^X@
gc�t7MZ
Z
>;gcd�j�C;@
8�FcC;@
di: $
@�79`,FcC;@txM@
F]@[Z\F]@�x�79WMYV@�Z�F
:=d0d]:psh:_m_E9g�F]7�FcC;@tdi: $
@ 7a`�E�dVFeEag�w�ADC;@td]@[Z\7X8�x�Z
EXdi@
7uZ[Z\>;ged�j�C;@[85F]C;@0rXEam=E"lM�tC�E9d�8;79FSWT@
@
8�Z
79gcg]@�Z�Fcmp��:_d]79m=E"Fc@[x'w�ADC�:_dQZ
E9d]@�:_dS@[EXdi� F]7



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� ���

� 84GX:Y/ (D5��N:?($,.-�3�89,
e ��O � K �
	���� � ��� � � ���
X.��OPO �2��� K 3 ��� � ��� � �	���)����� ��� ��� ����� � ��
 � � ����� ��� M
g 
��9� � � ������� � � � K � �.�	�.Q �$	 �0� � ��� � � ���
 !��R�
0� � � � � K � �


fO
W 
0�eR�
�� � ��� � K ��


� ������� �
g�g�g

� �$� � K
R�	 � �D� ��
 ��	 O 
���
�	 R�	 O 
���
 	��
	 O ���eR���� �_
�	
�
	�� ��� � ��
��f	�� ����� � 	 RD	 ��� ��Q �\ ��R���� � � 
�� ��
 K � 
�� ��	��

� A	� 
 ��� 
 
����^� �"OPR�� ��Q ��R ��� ��� �.�a�
	��0� � ��� � � ���

g]@[f�Ea:_g�­�@
8;m=Eagcr9@[sv@[8?F07a`�FcC;@�@[diF]:_shEaF]@�x�di: $
@�7a`�FcC;@�r?Eam=E"lM�;®�W;>MFvF]C�@�@[g]gc79g0Z[Ea8
798;m_�tWT@
xM@\Fc@[Z�Fc@[x5E"F�FcC;@B@
8�x 79`+FcC;@Bf;gc7uZ
@[dcdi:_8;r�w
�+:_8�E9mpm_�9�uFcC;@Bm_EXdVF�Z[E9d]@o7MZ[Z\>;gedDj�C;@
8�F]C�@���^9@�:=di79q�Z
798?F]7X>;gcd�7"^9@[g]m=Eaf�w
��@�j�:_m_mXxM@
FcEa:_m?C;7"j�FcC;@K{u8;7"j�m_@[x;r9@~:_d�@\lMf;gc@[dcdi@�xQ`�79gbFcC;@���gediF+Z
EXdi@�­�W�E9xBr?Eam=E"lM�

xM@\Fc@[Z�Fc:p7X8�®�w

� ���!�'
������ ���'� � ���5ADC;@,79fT@
geE"Fc79g �8/21&1 % � ­�d]@
@���r9>;gc@, �>a®+Z\7Xsvf�>MF]@�dbFcC;@DW�7X>;8�xM:_8;r
W�7¯lh7a`'FcC;@ox;@\F]@�Z�Fc@[x�7XWMYV@[Z\F[wM»u@
^X@
geEam;@[^¯E9mp>�E"F]:_798tZ
g]:pF]@[g]:=E�|?g]>�mp@
qcµ0­ di@[@���rX>;g]@o $hX®\�
g]>;m_@\qV �­�d]@
@���r9>�g]@� 9¶X®�E98�x�g]>�mp@
q�¢k­ di@[@���rX>;g]@�¢�?X®�EaFiFeE9ZeC;@�x�F]7�FcC;:_d�79fT@
geE"Fc79g
Z\79shf�E9g]@QF]C�@0di: $
@�79`+FcC;:_d�W�7X>;8�xM:_8;rhW�7¯l�­�E98�7X>MF]f;>;F�7a`-F]C;:=d�79fT@
geE"Fc79g�®�j�:pF]C5FcC;@
8;79gcs�Eambd]:%$[@o79`+FcC;@
diFcEagedD:_8�FcC;:=dD��@
m=x�­�Eh^"Eam_>;@Bf;gc7"^u:_x;@[xt:_8�F]C;@/Z\798?Fc@\luFe®\wM«�`-FcC;@
@
^"Eam_>�E"Fc:p7X85:_d�E9s0W;:_r9>�79>�d[�MF]C�@
g]@[f�Ea:_g�{u8;7"j�m_@[xMrX@�d]@
8�x;dDF]C�:_dS:p8M`�7Xg]s�EaF]:_798�F]7�FcC;@
Z\79shf;m_@\l/79fT@
geE"F]7Xg !�/ ,.*�9�*9! 9"� %A# >�d]:p8;roFcC;@DF]geEa8�d]sh:_dcd]:p7X8
`�>;8�Z\F]:_798 4�*�#&, /���� ­�d]@
@
g]>;m_@�g]>�mp@
q³£h:_8���r9>;gc@o¢�µ�®\w

� ���!�'
���������� "+�����"����� ��(�«�`�E98�@
gcg]7Xg�:_d�di@[8XFKF]7BFcC;@�79fT@
geE"Fc79g ! / ,.*�9�*9! 9��+%�# ­�E9mpgc@[EXxM�
diC;7"j�8�:_8���rX>;gc@Q 9±�:_8 % m=Ea8�8;:p8�r <�8;7"j�m_@[xMrX@�di@�Z�F]:_798T®�� % @ � � » @�>�d]@[d�F]C;@Qg]@[f�Ea:_g
g]>;m_@vW�E9d]@vEaFiFeE9ZeC;@�x5F]7�F]C;@h7Xf�@[gcEaF]79g !�/2,&*�9�*9!09�� %A# F]7�g]@[f�Ea:_go:nF�w'«¬8�F]C�:_dBZ[E9d]@9�T:n`
F]C;@�@
gcg]7Xg
:_d ����� �!� 

	 ����)������*� ­�d]@
8?F/Wu� �8/21&1 % � ®\��FcC;@�@
gcg]7XgBg]@�Z\7"^9@[g]��:_dvdi:_shf;m_�
F]7�di@[8�x�:nF�Fc7h798;@B79`+:pFcd�d]>;WT79fT@
geE"F]7Xgcd � /2: � ( 4 >�di:_8;rvF]C;@�`�>�8�Z�Fc:p7X8 4�* # , / ,.%�' #
­�d]@
@Bgc>;mp@�gc>;m_@\qV±
:_8���r9>;gc@B¢X X®�w

� ���!�'
������ � � 	/���
��ADC;@B79fT@
geE"Fc79g � /2: � ( 4 ­�d]@
@B��rX>;gc@�¢X¢X®DZ
798?FcE9:p8�d�Ehgc@
f�Ea:_g�g]>;m_@
Ea8�xBE980E9x¯YV>�dVFcsv@[8?F+gc>;mp@Xw �kC;@[8BF]C�@K@
gcgc79g ����� ��� 
�	 ����)#�����*���
FcC;@Kgc@[d]>;mpF+E9dcd]@[dcdish@
8?F
f�@[gi`�7Xg]sh@[x�Ea`�F]@[g�@
^"Eam_>�EaF]:_798�7a`~FcC;@
gc@[d]>;mnFed�79` � / 1.1 % � ��:_dSg]@�Z\@
:_^9@�x�W?� � /2: �&( 4 �
F]C;@h@
gcgc79gQdiF]geE"Fc@
rX��@
lMf;g]@�d]d]@[x�:p8�F]C;@hgc@
f�E9:pgog]>�mp@vg]>�mp@
q�´�­�d]@
@/��r9>;gc@[¢9£?®�:_dQF]7�gc@\q
@\lM@[Z
>MF]@SF]C;:=dK7Xf�@[gcEaF]7Xg[w?ADC;@�`�>;8�Z�F]:_798 ��*0/2*��8*�!��89�* F]gc:prXr9@
ged~FcC;@oEXx¯YV>�diF]sh@
8?F,g]>;m_@
W�E9d]@�E"F]FcEXZeC;@[x�Fc7�F]C;:=d�79fT@
geE"F]7XghF]7�Z\79shf;>;F]@�E�8�@
j ^"Eam_>;@�`�7XgtF]C�@�F]C�g]@�diC;7Xm_x
dis/>;m_d[wXADC�@SE9x¯YV>�dVFcsv@[8?F�sh@\FcC;7Mx�­�d]@
@�gc>;m_@�gc>;mp@
q >Q:_8���rX>;gc@S¢X±X®-:_d,Ea8tEXx¯YV>�diF]sh@
8?F



� � �������	��
���
������������

visualisation

correction−threshs

cal−5−threshs

corrected−threshssend−down

send−down

send−up

c−isolation

galaxy−description

contours−
construction

contours−construction
−with−visu

send−up

send−up

send−down

send−down

send−down

3

2

3

p−bbox

c−detection...

p−mulssend−down

send−up

1

1

effective−isol

2

object−isolation

Repair rules 

Adjustment rules
Evaluation rules

� A	��
 � � 
 � �f� �2�P
 ����� �	��� � ���P�0��� �"OPR ��
 � � �	��� ��� � ��� � �"OPR��	�
Q ��R ��� ��� �.�N� ����� ����	!��
 �f� �
� ��� � �X
 
���	 
 � ��R�
�g.
����Z
 � ��R�
)� �2� �����0��� �"OPR ��
 ��� � ��� � ��� �����)
 
���	 
 � ��R�
�g�
����Z� � �.� ���
� ���)�f� �2� �.� �I� �����
� � � � R�� ����� �.OP
 � �.� RD� ��O � � ��� � ��R ��� ��� �.�e
 �
g u ���.�	
���� � ��� ��� ��R���� �)���9�
��� 6 
�
 �eO �2����� 
��	��
��;� �^�	�$� ��� ����� ��� ��� �f� �2�"g



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � �

� ,.A GXAB3�AJUJ( �N:?($,;-�3�89,
e ��O � K R�	 ��� �;Q
X.��OPO �2��� K 3 � �"OPR�
�� � ��� � ���a� ��
��9�0� ���L� ��Q ��� � � ����� ��� M
g 
��9� � �	�����.�	� � � K � ��
��9�0�	����	 � ��Q
 !��R�
�� � � � � K � �


fO
W 
0�eR�
0� � ��� � K � Q

� �
Q
�

 �<;2�
g�g�g

u ����� 
�� � �	���d� 
�� ��
 K � 
�� ��	 ] ��� 
��	�
	 �
��� 
�� ��	��
\ ��R���� ��� 
�� ��
 K � 
�� ��	 �

� A	��
�� � 
 
���� R�� ��O � � � ��� �"R �
� ��� ����R�	 ��� �;Q

W U�-�/ >+-�3�AB84* E >2/B(
� -9GI(ZK � 
��	�
	 ]
� 84GXGI(�*43LK M  �A� ��� ���#6 ��� ��
 �<;2� ��
�� �2����� � �	�.�e������� ����� � ���a
 �<;2�����

�L
 � �.� �0� ���^�0� � ��� � � ������
������$� M
� ($3 �,��
��1�?�'M	� � � 84*J3�($5=3
� 6 
 �<;2��� �,��
��1�?�'M	� g 
 � �.�f	 
 �<;2����� �,��
��1�?�'M	� g 
 � �.�f	 
 �<;2��� � �
� V+(�* -90�0�(D0�0�2f8J:?($,;-�3�8�, �����$� @"84*J3�A *=>+(

� A	��
 � 
 
 u ����� 
�� � �	��� � 
��	� ��� � �"� ����� � � ��R ��� ��� �.�[R�	 ��� ��Q �0��� �_��� ���`R �"
 � � ��� ����
f
 ��
f
fO �2���

W UD-9/ >+-�3�A 84* E >2/B(
� -JG ( K � 
�� ��	 �� 84GHG (�*J3LK M  ���� ��� ���#6 ��� ��
 � ; � �_
�
f� �������e� � �	�.�e����� � ����� � ���a
 �<;2� �.�

�L
 � �.� �0� ���^�0� � ��� � � ��� ��
�� ��O � �
� ($3 �,��
��1�?�'M	� � � 84*J3�($5+3
� 6 
 � ; � 9 ����
P�1�?�'M	� g 
 � �.�f	 
 �<;2�	� � ����
P�1�?�'M	� g 
 � �.�f	 
 �<;2�
� � � �
 � ; ��� ����
P�1�?�'M	� g 
 � �.�f	 
 �<;2�
� V+(�* -90�0�(D0�0�2f8J:?($,;-�3�89, � �_O � � @"8J*43�A *+>+(

� A	��
 � � 
 u ���.� 
���� � ��� � 
�� ����� � �"� ����� � � �"R ��� � � ��� R�	 ��� �;Q������ �_�0�	��� � ����� �0� � ��� � � ��� ��

� ��O � �



� b �������	��
���
������������

W U�-�/ >+-�3�AB84* E >2/B(
� -9GI(ZK � 
��	�
	 �� 84GXGI(�*43LK M  �A� ��� ���#6 ��� ��
 �<;2� ��
�
fO �.�_� ��� �.���2� 
���� � � � ���a
 �<;2�

���8�`
 � �.� ��� ��� ��� � ��� � � ���)��
 ��O`������
���
�
 M
� ($3 �,��
��1�?�'M	� � � 84*J3�($5=3
� 6 
 �<;2� 9 �,��
��1�?�'M	� g 
 � �.��g 
 �<;2�
� V+(�* -90�0�(D0�0�2f8J:?($,;-�3�8�, ��O`������
���
�
 ,.(D:2-�AB,

� A	��
�V�&�
 u ���.� 
���� � ��� � 
�� ����� � �"� ����� � � �"R ��� � � ��� R�	 ��� �;Q������ �_�0�	��� � ����� �0� � ��� � � ��� ��

�.OL���_��
���
�


E (D:2-9AB, E >2/B(
� -9GI(ZK � 
�� ��	 �
� 8JGHGI(�*43`K M  �A� ���^�0� � ��� � � ������
 �.OL���_��
���
�
 �D
 �2�9�$	+
�R M
� 6 -90�0�(D0�0�2f89:U($,;-�3�89,�� R�	 ��� ��Q �.OL������
���
�

� V+(�* 0�(�*2</2 >+: 
 � ; ��	!��OL������
���
�


� A	��
�V ��
 \ ��R���� � � 
�� � ��� � ��� ����� � �)��R ��� ��� �.� R�	 ��� ��Q ����� �_��� ��� � �d
 �2��� 
�R ������� ��� ��� �
�.
f
 ��
f
fO �2���

E (D:2-9A , E >2/B(
� -9GI( K � 
�� ��	��� 8JGHGI(�*43 K M  ���� ���a��� � ��� � �	���)��
 ��OL������
���
�
 �D
 �2���D	������ �dRD	 O 
���
 M
� 6 -�0�0�(�0�0�2 8J:?(D,;-�3�89,�� �
	���� � ��� � � ��� 
 �<;2�
	 �.OL���_��
���
�

� V+(�* 0�(�*2</2f<28��P* R�	 O 
��_
 
 � ; ��	!��OL������
���
�


� A	��
�V
� 
N\ ��R���� � � 
�� � � � � �"� ����� � �$�"R �
� ��� ���Z�
	���� � ��� � �	��� ����� � �0� ��� � �7
 �2�9�C�0�;� � �
����� � � ��� ����
f
 ��
f
fO � � �

f�@[g�fT@
geZ\@[8XFeEarX@�j�:nFcC E
diF]@
f ^¯E9mp>�@�7a` ?�w ??±��tw � dKF]C�@Sr97?Eam;:=d�Fc70:_8�Z\gc@[EXdi@DFcC;@Qd]: $
@
7a`TF]C;@�xM@
F]@�Z�F]@�xh79WMYV@�Z�F�:_8/FcC;@�W;:_8�E9g]�
:_s�EarX@9�¯F]C�@DF]C;gc@[d]C;79m=xvC�E9d-Fc7BW�@�x;@[Z\gc@[EXdi@�x'w

� ,.A GXA 3�AJUJ( �P:?($,;-�3�8�,
e ��O � K R�	 O 
���

X.�"OPO �2��� K 3 ��� ���;� �<; ��� � ������� ��� ��O ����� M
g 
���� � � �����.� � � � K � ��� ��
 ���"�_�0�	���
 ��R�
�� � ��� � K � �
Y �.� ��O � � ���e
 K 
fO 
���

W 
��eR�
0� � � � � K ��


g�g�g
\ ��R���� ��� 
�� ��
 K � 
�� ��	 b
� ��6 
�
 �eO �2��� � 
�� ��
 K � 
�� ��	 �

� A � 
PV1V 
 
���� R�� ��O � � ��� � ��R ��� ��� �.�SRD	�O 
���




� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � �

E (D:2-�AB, E >2/ (
� -JGI(XK � 
�� ��	 b�^84GHGI(�*J3`K M  ���� ��� ���f� �.����
�
 �<;2��	!��O`������
���
�
 ��� ��	+��Q0��� 
�� � M
� 6 -90�0�(D0�0�2f8J:?($,;-�3�89,�� RD	 O 
���
�
 �<;2�
	 �.OL���_��
���
�

� V+(�* ,.( 2f($5=(D@ >+3�(

� A	��
�V-� 
9\ ��R���� �U� 
�� � ��� � ��� ����� � � ��R ��� ��� �.� RD	 O 
���
?�0��� �_��� ��� � �S� ��	+��Q�� 
0� �.� ������R ��� ��� �.�
RD	 O 
���


�P<RQ�>20�3;G (�*J3 E >+/B(
� -JGI(HK � 
�� ��	 �� 84GHGI(�*J3LK M � ��� � � ��
 � � ��� ��
 ���"�_�d
fO 
���
 ��� 
�� �aR �
�[� �2��� M
� 6 -90�0�(D0�0�2f8J:?($,;-�3�89,�� RD	 O 
���
�
 �<;2�
	 �.OL���_��
���
�

� V=(�* -9<RQ�>20�3;GI(�*J3�2 GI($3;V=8+< 
fO 
���
 :?($,�@�(�*J3�2��Y89-�3 �

-9<RQ�>20�3;GI(�*J3�2e0�3�(D: 
fO 
���
ag � � �
<2(D@",;(D-�0�( 
fO 
���


� A	��
�V � 
 � � 6 
�
 �eO �2���?� 
�� � ��� � ��� ����� � ���"R �
� ��� ��� R�	 O 
���
U����� �_�0�	��� � � O �$��� �	� � ��� ����� 
��
�.�?R��;� ��O � � �
��
fO 
���


ADC;@vZ
79shf;m_@\Fc@/Fcg]@�E"Fcsv@[8?F�Z[Ea8�WT@h^u:p@[j�@�x�E9d�E�C;:_@
geEageZeC;:=Z
Eam+f;gc7uZ
@[dcdi:_8;r F]gc@
@
­�d]@
@
�-:pr�w� a´?®�w

� %A#�!0( �&4��+%�# ��@ C�E¯^9@ f�g]@�di@[8XFc@[x % ¹�� � � ����E�f;gc79rXgcE9s�d]>;fT@
gc^u:_d]:p7X8�di�MdiF]@[s
j�C;:_ZeC�Eam_mp7"j�d0F]C;@�@\lMfT@
g]F0Fc7�@\lMf;gc@[dcd/C;:_d��¯C�@
g0{u8;7"j�m_@[x;r9@t:_8�E�8�E"Fc>;gcE9m�jDE¯�9w �
shE9:p8�E9x;^¯E98?FcEarX@/79`,E�{u8;7"j�m_@[xMrX@/W�EXdi@�x�d]�MdVFc@
s :=doF]C�E"F
:pFBE9mpm_7"j�dQF]7�Z[Eaf;:pFcE9mp: $
@
{?8�7"j�mp@�xMr9@�|�8;@
j f;gc7MZ\@[dcd]:p8;r�sh@
F]C;7Mx;d�Z
Ea8kWT@�EXx;xM@[x�7Xg�F]C�@�{u8;7"j�m_@[xMrX@5Z[Ea8
@[E9d]:_mp�tWT@B>;fzx;E"Fc@[x'w
�;>;g]F]C;@[g]sh7Xg]@X�"F]C;:=d,di�MdiF]@
s E9mpm_7"j�d~F]7/s�Ea{9@QxM�u8�Eash:=Z�f;gc7MZ\@[dcd]:p8;rB:_8�FcC;@Qd]@
8�d]@

F]C�EaF�:nF�EXx;Eaf;Fcd':pFcd]@
mp`uF]7�xM:pyT@[g]@[8?F+di:pF]>�E"F]:_798�dzF]C�EaF�Z
E98o7MZ[Z\>;g�x;>;g]:_8;rDFcC;@�f;gc7uZ
@[dcdi:_8;r
7a`brXE9m_EalM�/:_s�Ear9@�d
w?ADCu>�d
�XF]C�:_dDd]�udiF]@[s :_d,EB¡�@
lM:pW;m_@�Fc7u79mzEaW;m_@�Fc70f;gc7MZ\@[dcdKx;:nyz@
gc@
8?F
{?:_8�x;d�7a`+:_s�EarX@[d,FcE9{9@[8�:_8�x;:nyz@
gc@
8?FSZ\7X8�xM:pF]:_798�d[w

�8��� � %�#�!0(�� 4"� %A#
��@�C�E¯^9@ f;g]@�di@[8?F]@[x�{?8�7"j�mp@�xMr9@
q³W�EXdi@�x�Fc@[ZeC;8�:_<?>;@�d
`�7Xg/W;>�:pm=xM:_8;r�:_8?F]@[mpm_:prX@
8?F/:_svq
Ear9@�f;gc7uZ
@[dcdi:_8;r�d]�MdVFc@
s�d�|-f�g]7Xr9geEas�di>;fT@
gc^u:_d]798�Fc@[ZeC;8�:_<?>;@�d
w�ADC;@�di@ F]@[ZeC�8;:_<?>;@�d
shE9{9@B:pFQfT7Xdcdi:_W;m_@
WT7aF]C�F]7 Z[Eaf;:pFcE9mp: $
@�FcC;@0{u8;7"j�m_@[xMrX@B7a`~F]C�@
>�d]@07a`�Etd]@\FQ7a`�f;gc7aq
r9geEashsh@[d�:_8 E
`�79gcshE9mp: $
@�xh{u8;7"j�mp@�xMr9@SW�E9d]@SEa8�xhF]7/W;>;:_m_xt¡�@\lM:_W;mp@oEa8�x Ea>MFc79s�E"Fc:_Z
di�MdiF]@
s�d�j�:nFcC xM@�xM:_Z[E"Fc@[x�gc@[EXdi7X8;:p8�r
sh@[ZeC�E98;:_d]s�d
w % gc79r9geEas di>�f�@[g]^u:=di:_798td]�MdVFc@
s�d
Z
Ea8�WT@0xM@[^9@[mp7Xf�@�x5j�C;@
8�d]@
^X@
geEam�Z
798�xM:pF]:_798�d�Eagc@B^9@[g]:p��@[xb|;��gedVF��;FcC;@
@\lM:=dVFc@
8�Z
@
7a`
E�di@
F
7a`�sh7ux;>;m_E9gBf;gc79r9geEas�d[º'di@�Z\798�x'�'F]C�@t8;@
@�x�7a`�E�Z\7Xsvf�mp@
l�Ea8�x�¡�@\lM:pW�mp@�>�d]@



� c �������	��
���
������������

7a`,F]C;@�di@hf;gc79rXgcE9shdh­ xM:nyz@
gc@
8?F
:_8;f;>MF
f�EageEash@\Fc@
gedQ^"E9mp>;@�d
�bx;:nyz@
gc@
8?F0d]@
m_@[Z�Fc:p7X8�d�7a`
f;g]7Xr9geEas�d[�pw_wpw ®�º;F]C;:_gcxb�;F]C�@0@\lM:=dVFc@
8�Z
@
7a`KE di@
FS7a`�@\lMf;m_:=Z\:pFoZ\gc:pF]@
gc:=EvF]7�x;@[Z\:=xM@
j�C�E"F
F]7
xM7t­�{?8�7"j�mp@�xMr9@D7a`TFV�uf;:=Z
Eam�xM@[Z
79shf�7?di:pF]:_798�d
�"@[^¯E9mp>�E"F]:_798hZ\gc:pF]@
gc:=E;�"gc@
f�E9:pg�diF]geE"Fc@\q
r9:_@[d[�pw_wpw ®�w

� H�� §~ª�©��}IQO�©bL �XJM§�ISOQUiI�ª

«¬8�FcC;:=d0d]@[Z�Fc:p7X8�j,@tdiF]>�xM��FVj�7�x;:nyz@
gc@
8?F
:_shE9r9@h>;8�x;@
gedVFeEa8�xM:_8;r�f;gc79W�mp@[shd[|z��gedVF��
j�@�Eagc@�:p8?Fc@
gc@[diF]@[x}:p8�F]C;@�f;gc79W;m_@
s.7a`/d]:_8;r9m_@�Z\7Xshf;mp@
lk79WMYV@�Z�F�gc@[Z
79rX8;:nFc:p7X8k798
dVFeE"F]:=ZB:_s�Ear9@�dDF]C�@
8�j,@0Z\7X8�di:=xM@[g�F]C;@0f;g]7XW;m_@
s 79`�d]Z
@
8�E9g]:_7hg]@�Z\79rX8;:pF]:_79857985^u:_x;@
7
di@�<X>�@
8�Z
@[d[w

� �! � 1 ��*9! 9 � *9!�% -A# � 9�� %A#

� #�9.��%8,�� !09�� %A# �Q>;g,r97?EamT:_d�F]7v��8�x�F]C�@�Z
m_EXd]d,79`+E/diF]gc>�Z\F]>;gc@[x 79WMYV@�Z�FD>�di:_8;rvf;gc@\q
xM@\��8�@[x�FcEalu7X8;79s/�9w ��@�f;gc79fT7Xd]@0Fc7�f�@[gi`�7Xg]s FcC;@t8u>;sh@
gc:=Z
Eam�x;@[dcZ\gc:pfMFc:p7X8�79`�FcC;@
79WMYV@�Z�Fcdoj�:pF]C�^u:_d]:p7X8�E9mprX79gc:nFcC;s�dQE98�x�FcC;@�Z\m=E9dcdi:p��Z
EaF]:_798�j�:pF]C�E�{?8�7"j�mp@�xMr9@
q³W�EXdi@
di�MdiF]@
s xM@[x;:_Z[E"F]@�x�F]7�7XWMYV@[Z\FQZ\m=E9dcdi:p��Z[E"F]:_798�w;ADC;@
Z\7Xsvf�>MFcEaF]:_79857a`~F]C�@
8u>;sh@
gc:_Z[Eam
xM@[dcZ\gc:pf;F]:_798�7a`oF]C;@�79WMYV@�Z�Fcd�Z[Ea8�WT@�Z\7X8XFcg]7Xmpm_@[x�Wu��f;gc79rXgcE9s di>�f�@[g]^u:=di:_798�F]@�ZeCMq
8;:_<?>;@�d�E9dD@
lMf;m_E9:p8�@[x�:p85FcC;@Bf;gc@
^u:_79>�d�d]@[Z\F]:_798bw;«¬8�FcC;:_dQdi@�Z�Fc:p7X8�j,@
Eagc@�:p8?F]@[g]@�dVFc@[x
:p8hFcC;@�:_8XFc@
gcf;gc@\FcEaF]:_798v7a`zF]C�@�8u>;sh@
gc:_Z[Eam�xM@�d]Z
g]:_fMFc:p7X8v:_8�79gexM@[g~F]7
Z\m=E9dcd~FcC;@�79W;YV@[Z�F�w
ADC;@�79WMYV@�Z�Fed�j�@�Z\7X8�d]:_xM@[gBEagc@hZ
79shf;m_@\l�E98�x�dVFcg]>�Z\F]>;gc@[x�79W;YV@[Z�Fed
w ��@�s�Ea{X@/FcC;@
C?�ufT7aFcC;@[d]:_doFcC�E"FBFcC;@h79WMYV@�Z�FedBEagc@v:=d]79m=E"F]@�x�8;7X8�7"^9@
gcm=Eaf;f;:_8;r�79WMYV@�Z�Fcd[w&�Q8;@�Z\m=E9dcd
>�di>�Eam_mp�vC�E9d,d]@
^9@[gcE9m;Eaf;fT@[E9gcE98�Z\@�d�:_8�F]C;@o:_shE9r9@XwX�;7XgK:_8�diFcEa8�Z\@�FcC;@S7XWMYV@[Z\F�:=d�E
¢�=
79WMYV@�Z�F
W;>MF/F]C;@ :p8;f�>MF/x;EaFcE�Eagc@�@\luFcgcEXZ�F]@�x�`�g]7Xs2E�>;8�:_<?>;@� 0= :_shE9r9@Xw � 8;79F]C;@[g
`�g]@�<X>�@
8?FSZ
EXdi@�:=dSEv8;798;q³gc:prX:_x�79W;YV@[Z�F0­ Ea8�E98;:ps�E9m'79gSEhCu>;s�Ea85WT@
:_8;r?®,j�:pF]C�^"E9g]�?q
:p8;r�xM:=dVFeEa8�Z
@9�~di: $
@X�+fT7Xd]:nFc:p7X8�79g/f�7?dVFc>;gc@[d[w-ADC;@�di@�Z\7X8�x�Cu�uf�79F]C;@�di:=d0j,@ s�E9{9@t:=d
F]C�EaFBF]C;@tZ
m_EXd]d]@[d�Eagc@h{u8;7"j�8�E98�x�F]C�EaF0di�us/W�7Xmp:=ZhEa8�x�8u>;sh@
gc:_Z[Eam�xM@�d]Z
g]:_fMF]:_798�7a`
f;g]79F]79FV�?f�:_Z[Eamz79WMYV@�Z�FedDW�@[mp7X8;r9:_8;rvF]7h@[EXZeC�Z
m_EXd]dD:=dDfT7Xdcdi:_W;m_@9w

��@�C�E¯^9@�Eaf;f�mp:_@[x�FcC;@�dcEash@�79WMYV@�Z�Ftgc@[Z
79r98�:nFc:p7X8�sh@\FcC;7Mx�`�79g�xM:nyz@
gc@
8?F�x;7aq
shE9:p8�d
|�:p8�EXdVFcg]7X8;79s/��j�@
C�E¯^9@BdVFc>�xM:_@[x5FcC;@0Z
m_EXd]d]:n�TZ
E"Fc:p7X8�79`�rXEam=E"lM:_@[d�EXZ
Z\7Xgcx;:p8;r
F]7vF]C;@[:pgDsh79gcf;C;7Xmp7Xr9�5° ± ?"²�wMADC;@o79WMYV@�Z�FcdDE9g]@omp>�sv:_8;7X>�d�¢0=�79W;YV@[Z�Fed,j�:nFcC�8�7vZ
mp@�Eag
W�7X>;8�x;E9g]:_@[d[�u^¯E9g]:_79>�dK7Xg]:_@
8?FcEaF]:_798�d[�uxM:_diFcE98�Z\@�d
�;d]: $
@[d[wMADC;@�:p8�f;>MF�:_d,FcC;@�8u>;sh@
gc:_Z[Eam
xM@[dcZ\gc:pf;F]:_798t79`�EBrXE9m_Ealu�v@\luFcgcEXZ�F]@�xv`�g]7Xs E
>;8;:=<?>;@o 0=�:ps�EarX@�j�:pF]C�E
rXEam=E"lM�vf;m_>�d
dVFeEagedB­�d]@
@0d]@[Z\F]:_798�¢v`�79g�@
l;Eashf;m_@[de®�w�ADC;@/Z\m=E9dcdi@�d�Eagc@�`�>;8�Z�Fc:p7X8�7a`~sh79gcf;C;79m_79rX:_Z[Eam
Ea8�xvf;C;79F]7Xsv@
F]gc:_Z[Eam;sh7MxM@[m_d[w9«¬8hW;:_79m_79rX�0j,@�C�E¯^9@�diF]>�xM:_@[xvFcC;@�gc@[Z
79r98�:nFc:p7X8/79` $[7u7aq
f;m_E98;{?F]7X8�dS° ±a¢a²³wuADC;@o79WMYV@�Z�Fed�E9g]@o¢0=�mp:_^u:p8�r079gcrXE98;:=dis�d�sh7Xg]@�7Xg�m_@[dcd�F]geEa8�d]f�E9g]@[8XF
j�:nFcC�^"Eagc:_79>�dQ79gc:p@[8?FcE"Fc:p7X8�d[��fT7Xd]:nFc:p7X8�d
�'diFcEaF]@[do79`Ks�E"F]>�gcEaF]:_798�doEa8�x�Eag]F]:=Z\>;m=E"Fc:p7X8�d
­�8;7X80gc:prX:_x�®\w"ADC;@D:p8;f�>MF�:ps�EarX@K:=d~ES>;8�:_<?>;@�  =�:_s�Ear9@�7a`zE $
7u7Xf;m_E98;{?F]7X80:_8/E9<?>;7X>�d
@
8u^u:pgc798;sh@[8XF�w;ADC;@BZ\m=E9dcdi@�dDZ\79gcgc@[d]f�7X8�x�Fc7�W;:p7Xmp7Xr9:=Z
E9m�FeE"lM798�79s0�Xw
«¬8�F]C;@/`�79m_m_7"j�:p8;r j�@0��gcdiFQf�g]@�di@[8XFQF]C;@hZ\m=E9dcd]:n��Z[E"Fc:p7X8�@
8;rX:p8;@�¼ � � »;»u«]¼�F]C�@
8

j�@�xM@
FcEa:_m�E98/@
lME9shf;mp@,`�7Xg�f;m_E98;{?F]7X8;:_Z�`�7XgcE9sv:_8;:p`�@
geEQZ
m_EXd]d]:p��Z
EaF]:_798�­i° ´9£a²�E98�x ° ¢9¢a²�®\w



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � +
� (+3 4�4"����!03 9"� %A# * # -2�+#&* ADC;@�g]7Xmp@�79`0E�{u8;7"j�m_@[xMrX@\q�W�E9d]@[x�d]�MdVFc@
s.`�79g�79WMYV@�Z�F
g]@�Z\79rX8;:pF]:_7980:=d+F]7�:_8XFc@
gcf;gc@\F~F]C;@�x;EaFcEo79W;FcEa:_8;@�x
Wu�BF]C�@�:ps�EarX@,E98�Eam_�Mdi:=d-Eam_r979gc:pF]C;s�d
Ea8�x�F]7t��8�x�F]C�@
Z\m=E9dcd
­�7XgSZ\m=E9dcdi@�dc®KFcC�E"F�FcC;@
7XWMYV@[Z\F�W�@[mp7X8;rXdDFc7�w�ADC�:_dSg]7Xmp@�:=dSxM:p`�q
`�@
gc@
8?F�FcC�Ea8tF]C;@�gc79m_@�7a`�f�g]7Xr9geEas di>;fT@
gc^u:_d]:_798�@
8�r9:_8;@[d,m_:p{X@ �B¼ � % «�79g % @ � � » @
xM@[dcZ\gc:pWT@[x�:_80d]@[Z\F]:_7980¢�j�C�:_ZeC0E9g]@�>�di@�x�F]7oZ\798?Fcg]7Xm"F]C;@�:ps�E9r9@KE98�Eam_�Mdi:=dbEam_r97Xg]:pF]C�shd[w
��@QW;>;:_m_x 79WMYV@�Z�FKgc@[Z
79r98�:nFc:p7X8tdi�MdiF]@
s�dK>�di:_8;rvE
Z\7Xsvsh7X8�@
8;rX:p8;@������ �����	�-wuADC;:=d
@
8;rX:p8;@h:=dBxM@[d]:_r98;@�x�`�7Xg
Z\m=E9dcdi:p��Z
EaF]:_798�Ea8�x�xM:=Ear98�7Xd]:_dof;gc79W;m_@
s�d[w'«�FBj,EXd�:p8;:pF]:=Eam_m_�
W;>;:_mnF�`�7XgtrXE9m_Ealu��Z
m_EXd]d]:p��Z
EaF]:_798 ­i°  �>u� ±"£9²�®\��Ea8�x�C�E9dhWT@
@[8}di>�Z
Z\@�d]di`�>;m_mp��>�di@�x�`�7Xg
7aF]C�@
g
Eaf�f;mp:=Z
EaF]:_798�d�EXdSFcC;@tZ\m=E9dcd]:n��Z[E"Fc:p7X8�7a`�$
7u79f�m_E98;{?F]798�dv­i° ±9¢"²�®��zFcC;@�xM:_E9r98;7?di:=d
7a`�Ea8?F]@[8;8�E0`�Ea:_mp>;gc@[dB­i° £�µ\²�®�w


 ( �
�&����"!) �/�'� ���'���!��(�� 
���� ��(
¼ � � »�»u«]¼�79gcrXE98;:%$[@[d�{u8;7"j�m_@[x;r9@DF]C�g]7X>;r9C�FVj,7
{u:_8�x;d�7a`b{u8;7"j�m_@[xMrX@�g]@[f;g]@�di@[8Mq

FcE"Fc:p7X8�dcZeC;@
sh@�d
|Xf;g]79F]79FV�?fT@[d,Ea8�x�g]>�mp@�d
wuADC;@of;g]79F]79FV�?fT@[d,Eagc@�>�d]@[xtF]7vxM@[dcZ\gc:pWT@o:p8
Ea8h@\lMf;m_:_Z
:nF�j,E¯�
sh7MxM@[m_d�79`'^¯E9g]:_79>�d�Z\m=E9dcdi@�d~7a`zF]C;@�7XWMYV@[Z\Fcd~Fc7
WT@SZ\m=E9dcdi:p��@�x'waADC;@[d]@
f;g]79F]79FV�?fT@[dQEagc@B:pshf;m_@
sh@[8XFc@[x�Wu��`�geEash@[dSj�:nFcC�E"F]F]gc:pW;>;F]@[dQEa8�x�f;g]@�xM@\��8;@[x�d]mp79Fcd[w
ADC;@�^"Eam_>;@[d~79`�FcC;@�E"F]F]gc:pW;>;F]@[d�E9g]@�d]�us0WT79m_:_Z9�"8?>�sv@[g]:=Z
E9mM79g~@
^X@
8/`�gcE9sh@[d[waADC;@�f;gc7aq
F]7aFV�ufT@[d�Eagc@�79gcrXEa8�:%$[@[x/:p8tE�Fcg]@[@0­�f�g]79F]7aFV�ufT@DF]gc@
@�dc®\�9j�C;:=ZeC�g]@
¡�@[Z\Fcd�F]C;@�C�:p@[gcE9gcZeCu�
7a`�F]C�@/Z\m=E9dcd]@[d[w;«¬8�E9x�xM:nFc:p7X85F]7�FcC�E"F��Tx;@[xM>�Z\F]:_^9@/g]>;m_@[dQEagc@B>�d]@[x5Fc7tf�@[gi`�7Xg]s x;EaFcE
EaW�diF]geE9Z\F]:_798bwMADC;@�di@�gc>;mp@�d�Eagc@�:pshf;m_@
sh@
8?Fc@[x�Wu�tf;gc7ux;>�Z�Fc:p7X8�gc>;m_@[d[w
«¬svf�g]@�Z\:=di@�E98�xB>;8�Z
@
g]FcE9:p8B{u8;7"j�m_@[xMrX@�Eagc@�gc@
f;gc@[d]@
8?F]@�xo>�di:_8;r�gc@[d]>;mpFcdb`�g]7Xs fT7Xdiq

di:_W;:_mp:pFV�5F]C;@[79gc��E98�x�`�>�$�$
��d]@\FoF]C;@[79gc�9w � 8�:pshf;gc@[Z
:_d]@
`�EXZ�FQ:=d�ZeC�EageE9Z\F]@[g]: $
@�x�Wu��E
f�7?d]d]:pW�:pm_:nFV��xM:=dVFcg]:_W;>MFc:p7X8�j�C�:_ZeC�Z
79gcg]@�difT798�x�dKFc7hF]C;@/ZeC�EageE9Z\F]@
gc:=dVFc:_ZS`�>;8�Z\F]:_798�7a`�E
`�>�$�$[��di@
F[w � >;8�Z
@
g]FcE9:p8�`�E9Z�FB:=dBZeC�EageE9Z\F]@[g]: $
@�x5W?��E�Z
798M��x;@
8�Z
@/`�EXZ�Fc79g�­�Z[Eam_mp@�x�E
f�7?d]d]:pW�:pm_:nFV�5sh@[EXdi>�g]@¯®�Ea8�x�EtxM79>�WMFS`�EXZ�F]7Xgv­�j�C;:=ZeC�:_dSF]C�@/Z\@[giFeEa:_8?FV��79`�F]C;@/8;@
r?E"q
F]:_798�®\w

� ��
%�!��(�� ( )
ADC;@�gc@[E9d]798�:p8;r�:_8v¼ � � »;»u«]¼�:=d�EXZ
Z
79shf;m_:_d]C;@[x�Wu�og]@[f�@�E"Fc@[xMm_�Qf�E9dcdi:_8;r�FcC;g]7X>;r9C

F]C;gc@
@Qf;C�E9d]@[d[|Xx�E"FcE/EaW�diF]geE9Z\F]:_798b�Xs�E"FcZeC�:p8;r/j�:nFcC�F]C�@Qf;gc7aFc7aFV�ufT@9�XE98�x�gc@\��8�@
sh@
8?F
7a`-F]C;@
Z
m_EXd]d]:n�TZ
E"Fc:p7X8b|

� =QEaFcE�EaW�diF]geE9Z\F]:_798�f�C�E9d]@�E9mpm_7"j�d0F]C;@5f�EXd]dcEarX@�`�g]7Xs�sh@[E9d]>;gc@[d/79WMFeEa:_8;@[x�Wu�
F]C;@o:_shE9r9@oEa8�E9mp�Md]:_d,Eam_r97Xg]:pF]C;s�d�F]7h<X>�Eam_:nFeE"F]:_^9@SF]@
l?Fc>�Eam'xM@�d]Z
g]:_fMFc:p7X8�d�>�d]@[x Wu�
@\lMfT@
g]Fcd~Ea8�xBF]7o7aF]C�@
g-sv@�E9d]>;gc@[db8�@[Z\@�d]dcEagc�Q`�79g~Ea>MFc79s�E"Fc:_Z,Z\m=E9dcdi:p��Z[E"F]:_798�w[ADC;:=d
f;C�EXdi@�:=d�f�@[gi`�7Xg]sh@�x s�Ea:_8;m_�tWu��F]C�@Bf;g]7MxM>�Z�F]:_798�gc>;mp@�d
w

� =S>�g]:_8;r�FcC;@0s�E"FeZeC;:_8;rtf;C�EXdi@X�;FcC;@07XWMYV@[Z\F�F]7�W�@vZ\m=E9dcdi:p��@[x�:=dQZ
79shf�E9g]@�x Fc7 E
f;gc7aF]79FV�uf�@Xw;ADC;@
Z\7Xsvf�Eagc:_d]798t:=d�fT@
g]`�79gcsh@[x�:p8�FVj,7vdiFcE9r9@[d[|

[ ­Vµ¯®�¼,E9m_Z
>;m=E"F]@�F]C;@�Z\7Xsvf�E"F]:_W;:_mp:pFV�kZ\7u@\�tZ
:p@[8XF5Ea8�xkF]C;@�:p8�Z
79shf�EaF]:_W;:pm_:pFV�
Z\7u@
��Z
:p@[8?F07a`DF]C�@tf;gc7aF]79FV�uf�@X��798�FcC;@ W�EXdi:=dB79`,FcC;@ Z
79s0W�:p8�EaF]:_798�79`,FcC;@
Z\7Xshf�E"Fc:pW;:_m_:nFV��Z
7u@\�tZ\:_@
8?FtEa8�x�F]C;@�:_8�Z
79shf�E"Fc:pW�:pm_:nFV��Z
7u@\�tZ\:_@
8?F�7a`o@[E9ZeC
d]mp79FcdD7a`-F]C�@Bf;g]79F]79FV�?fT@9w

[ ­  X® � Z[Z\@[fMF�79g-g]@iYV@[Z�F-F]C�@�f;gc7aFc7aFV�ufT@KWu�
Z\7Xsvf�Eagc:p8;r�F]C;@�di@�FVj�7oZ\7u@\�tZ
:p@[8XFed
F]7hFcC;@
Z\7Xshf�E"Fc:pW;:_m_:nFV��FcC;gc@[d]C;79m=x�E98�x F]C;@B:_8�Z\7Xshf�E"Fc:pW;:_m_:nFV� F]C;gc@[d]C;79m=x'w

� ADC;@hg]7Xmp@h79`KF]C�@vgc@\��8;@
sh@
8?FBf;C�EXdi@h:=doF]7���8�x�E�sh79gc@/f�g]@�Z\:=di@hZ\m=E9dcdi:p��Z[E"F]:_798
`�79gDFcC;@B79WMYV@�Z�F�W�EXdi@�x 7X8�:pFcdSZ\>;gcg]@[8?FDdiFcEaF]>�dD79`~xM@�d]Z
g]:_fMFc:p7X8�d
w



� � �������	��
���
������������

=S>;gc:_8;r�FcC;@�Z\m=E9dcdi:p��Z
EaF]:_798Bf;gc7MZ\@�d]d[�
FcC;@,79WMYV@�Z�F-F]7oW�@DZ\m=E9dcdi:p��@�xB:_d~Z
79shf�Eagc@[xBF]7
@[E9ZeC�8;7MxM@�:p8�F]C�@Bf;g]79F]79FV�?fT@QF]gc@
@9�?`�gc79s FcC;@�g]7u79F�Fc7/FcC;@Bm_@[E¯^9@�d
�?:_8�7XgcxM@[g,F]7/��8�x
F]C;@�Z\m=E9dcd+j�C;:_ZeCvZ\7Xg]gc@[d]f�7X8�x;dbF]C;@DWT@[diF-Fc7SFcC;@,79WMYV@�Z�F[w @KE9ZeC/Z
m_EXd]d+:_8
F]C�@,C�:p@[gcE9gcZeCu�
:_dBEXd]d]7MZ\:=E"F]@�x�j�:pF]C�E gc>;m_@/W�E9d]@9wbADC;:=d�g]>�mp@vW�E9d]@v:_d�:_8u^979{X@[x�j�C�@
8�F]C;@h79W;YV@[Z�FB:=d
Z\79shf�EaF]:_W;m_@�j�:nFcC�F]C�EaF Z\m=E9dcdh:p8k7XgcxM@[gvF]7�Z
79shf;m_@\F]@�:pFcd xM@[dcZ\gc:pf;F]:_798bw �kC�@
8�8;7
sv7Xg]@Qg]>�mp@Qf;g]7"^u:=xM@[d,Ea8u�h8;@[jk:p8M`�7Xg]s�EaF]:_798b�?F]C�@oZ
79shf�Eagc:=di7X8�r97u@[dK798tFc70FcC;@o8;@\luF
8;7MxM@9��E98�x�di7h798�w

� (+3 4�4"����!03 9"� %A# % 0U�.( 35# & 9�%A# � !/0 %=��35: �+#�� 0 *���3 ��@KC�E¯^X@�>�di@�xoF]C;@,Z\m=E9dcdi:p��Z[E"F]:_798
@
8;rX:p8;@0¼ � � »;»u«]¼k`�79g�E9>MF]7Xs�E"F]:=Z�Z\m=E9dcdi:p��Z[E"F]:_798�7a`~f;m=Ea8;{?F]7X8;:=ZS`�7XgcE9sh:p8;:p`�@
geE;w

� ���'

	 � (�� $��!�'

�;79geEash:_8;:p`�@
geE�Eagc@0di:_8;rXmp@
q�Z
@
m_mp@�x�sh:_Z
g]79q³7Xg]r?Ea8;:=dis�d[�u@
8�Z
mp7?di@�x�j�:nFcC;:_8�E�sh:_8;@
g]q

Eam_:%$[@[x�d]C;@[mpm
­�F]@[diFe®\wKADC;@[��mp:_^9@5@
:pF]C�@
gh798�F]C;@�d]@[E�¡�7u79g5­�WT@
8?F]C�:_Z�`�7XgcE9sv:_8;:p`�@
geEX®
79gBEash798�rXdiFQFcC;@�s�Eagc:p8;@vf;m=Ea8;{?Fc798�­�f;m=Ea8;{?Fc798;:=Z/`�79geEash:p8�:n`�@[gcE?®
° ¶"²�wbADC;@
:_gBdi: $
@h:=d
sv7?dVFcmp��mp@�d]dQF]C�Ea8�������w �,@
:_8;r�F]C;@�sh7?dVFB:_svfT79g]FcE98?ForXg]7X>;f�79`KF]C�@�sv:=Z\gc7a`�7?d]d]:_m_d
­�EaWT79>;F��	�	�
��r9@[8;@
geE�E98�x��
�	�
�	��d]fT@[Z\:_@[de®��~FcC;@�`�79geEash:_8;:n`�@[gcE�Eagc@�f�g]@�di@[8XFcmp��FcC;@
W�@�dVF,{?8�7"j�8hE98�xhsh7XdiF�Z\7Xshf;g]@[C;@
8�di:_^9@[mp�0diF]>�xM:p@�x�7a`bE9mpm�F]C;@oZ
Eam=Z
E9g]@[79>�d-sh:=Z\gc7a`�7Xdiq
di:_m_d[w9ADC;@[�vZ
798�diF]:pF]>;F]@�:_8u^¯E9mp>�EaW;m_@�:p8�xM:_Z[E"Fc79ged~:p8hFcC;@SEarX@�xM@\Fc@
gcsh:p8�EaF]:_798�E9d�j�@[mpmTE9d
F]C;@
xM@[f�7?di:pF]:_798�Eam'@
8u^u:_g]7X8;sh@
8?F,79`~d]@[x;:psh@
8?FeEagc�tdVFcgcEaFcE;w
«¬8�7X:pmz@\lMf;m_79geE"Fc:p7X8b�?F]C;@�:=xM@
8?Fc:n��Z[E"Fc:p7X8 7a`+`�79geEash:_8;:n`�@[gcE/:=d,E98�:_shf�7XgiFeEa8?F,FcE9d]{zw

ADC;@
:_g�:_x;@
8?F]:pF]:_@[d�Z[Ea85difT@[Z
:n`�� F]C;@�m_:p{X@
m_:pC;7u7Mx�Ea8�x F]C;@
<?>�E9mp:pFV�t79`+79:_mzF]7hWT@�`�79>;8�x'w
(�7"j,@
^9@[gD:nF�:=d�:_svfT7Xdcd]:pW;m_@oF]7�C�E¯^X@�sv:=Z\gc7a`�7?d]d]:_mT@
lMf�@[giFed�E¯^¯E9:pm=EaW�mp@�j�C;@[g]@[^9@
g,FcC;@
:_g
{?8�7"j�mp@�xMr9@�:=d'8;@[@[xM@�x'w
«�F-shE¯�QC�Eaf�f�@[8�F]C�EaF�79:_mXZ
79shf�Ea8�:p@�dbdifT@
8�xBEDsv:_m_mp:_798
xM7Xmpm=Eaged
E�x�E¯��F]7�{X@
@
f�gc:pr?dh79fT@
geE"F]:_8;r�:p8�jDEa:pF]:_8;r�`�79g�FcC;@�@\lMfT@
g]F]:=di@5gc@[d]>;mpFcdv`�gc79s FcC;@
g]@�di@�EageZeC�Z\@[8XFc@
gh° £�h"²�wb6579gc@
7"^X@
g��;FcC;@h:_xM@[8?F]:p��Z
EaF]:_798�7a`�`�7XgcE9sv:_8;:p`�@
geE C�E9d�Eam_j,E¯�Md
W�@[@
8�E/F]@[x;:p7X>�d�Ea8�xtFc:psh@\q¬Z\7X8�d]>;sh:p8;rvFeE9d]{�`�79g�sh:=Z\gc79f�E9mp@[798?F]7Xmp7Xr9:=dVFed
w
ADC;@
gc@\`�7Xg]@X�;:nFo:_doxM@�di:_gcE9W;m_@�F]C�EaFod]79sh@Q·i:p8?F]@[mpm_:_r9@
8?Fi¸
Z
79shf;>MFc@
godi�MdiF]@
s�dQZ\79>�m_x

W�@�xM@[d]:prX8;@[x�Fc7�EXZ
Z\@[mp@[gcEaF]@5sh:_Z
g]79`�7Xdcdi:_mS:=xM@[8XFc:n�TZ
E"Fc:p7X8bw,»M@
^9@[gcE9mSE"F]F]@[svf;Fcd�C�E¯^9@
W�@[@
8�shEXxM@�E"F�xM@
^X@
m_79f;:_8;rhdi>�ZeC�Z\7Xsvf�>MF]@[gDd]�MdVFc@
s�do°pµXµ9�  MµX� £?¢;� £�h"²�wa«¬8�f�Eag]F]:=Z\>;m=Eag��
F]C;@td]�MdVFc@
s �Q:_xM@�d�° £�h"²Kx;@
^9@[mp7Xf�@�x�Wu� ��gc:pF]:=diC % @\F]gc79m_@
>�s3Ea:_s�d
E"F
d]f�@[@[xM:_8;r�>;f
sv:=Z\gc7a`�7?d]d]:_m_d'Z
m_EXd]d]:n�TZ
E"Fc:p7X8S`�7Xgb79:_m9xMgc:_mpm_:p8�r�Z\79shf�E98;:_@[d[w (�7"j,@
^9@[g[�\E9mpmaF]C;@�di@�d]�MdVFc@
s�d
Eagc@�:p8?F]@[gcEXZ�Fc:p^X@Dd]7�F]C�E"FKCu>;s�Ea8h:_8?F]@
gc^9@[8?F]:_798h:_d�8;@
@�xM@[x�xM>�g]:_8;r�F]C�@�:_x;@
8?F]:p��Z
EaF]:_798
f;g]7MZ
@[dcd
w�@�difT@[Z
:_E9mpm_�9�XF]C�@QxM@�d]Z
g]:_fMF]:_798�d�7a`'FcC;@�difT@[Z
:psh@
8�d�Fc70WT@S:=xM@
8?F]:p��@�x�C�E¯^9@�F]7
W�@Bf;gc7"^u:_x;@[xtWu� F]C;@B>�d]@
g�w

� ��� ��	 
������ � � 
%����� � ��
���� ��( � $�
&��
�(�� ����(������ ���'
�	/� (�� $���� 

� FSF]C�@vZ
>;g]gc@
8?F�dVFeEar9@/7a`�7X>;gQj,79gc{z��j,@
`�7MZ\>�dQ7X8�F]C�@/:=xM@
8?Fc:n��Z[E"Fc:p7X8�7a`�d]79sh@

difT@[Z
:p@�dQ79`KFcC;@hr9gc79>;f;�omp7XW�79F]gc>;8�Z
E98;:=x;d
�zj�C;:=ZeC�:=d�gc@
f;gc@[d]@
8?FcEaF]:_^9@/7a`�FcC;@�f;m=Ea8;{?q
F]798�:_Zv`�7XgcE9sv:_8;:p`�@
geE j�:pF]C�Fcg]7MZeC;7?dif;:_geEam~Z\79:_m_:p8;r579`�FcC;@�m_EaF]@ ¼�gc@\FcEXZ\@[79>�dQF]:_sh@�­�Z\`Vw
°pµ�¢;� £9£a²�®�wM«¬8�f�Eag]F]:=Z\>;m=Eag��Mj�@BC�E¯^9@�F]@�dVFc@[x�FcC;@B`�79m_m_7"j�:p8;r�d]f�@�Z\:_@[d[|��&���+� ��������( � 
�(�� ��

� 
��%��
��'
�� 
�­³¼�>�d]C;s�Ea8b�Sµ[¶X �>a®\���&��� � ��������(���
�(�� � 
 ������
������o­!=S@$�+Eaf;f�Eagc@
8?F[�Dµ[¶�µ�h?®��
� �%��� ��
 ����(����*�!
t­�¼�>�diC�shE98b�~µ[¶? a´X®\� � �%��� � 
 $�����(�����
���
�­ % m_>;shsh@
g���µ[¶X¢;µ�®\� � � 
�� �+�
�
	 ���*
��
�*�	� (�� �!��	 � "�� �*�-­ ��7Xmpm_:³�aµ[¶?±Mµ�®\� � � 
�� �*�
	 ����
��
�*� 	 
��#
��'� ��(���� ��­ �,79m_mp:³�aµ[¶?±Mµ¯®��
� �#) � )���� ����) �!��� ( 
 � ������( "#
�� 
�­ �,gc798;8�:ps�Ea8�8b�+µ�¶X±;µ�®���� 
�(�� �!�!��� ( 
 ) 
�(������!����­ �,79m_mp:³�
µ[¶X±;µ�®\w � mpF]C�79>;rXC}F]C�@
�}WT@
m_798;r�F]7�F]C;@�dcEash@�FV�ufT@�­�F]gc7MZeC;7Xd]f;:_gcE9m=®h79`/ZeC�E9s0WT@
g



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � ]

lateral viewumbilical viewspiral view

parameters

  foraminifera 
to be classified

parameter extraction by
image analysis system

image formation

class + description

        classification by
knowledge−based system

� A � 
�V � 
 � � ����O ����� ��
0� �"O � � � �S���	��
f
 � 
J�2� � � ��� ���UR�� ����4�� �����_��� �.� ��O � ��� � �
� �Dg

EagcgcE98;r9@[sv@[8?F[�"FcC;@[d]@Qd]f�@�Z\:_@[d�C�E¯^9@SW�@[@
8 ZeC;7?di@[8�`�79gKF]C;@[:pg,j�:=xM@SgeEa8;rX@�7a`bsh7Xg]f;C�7aq
mp7Xr9:=Z
Eamz^"Eagc:=E"F]:_798�d
w
�+:_r9>�g]@�¢9´�:_mpm_>�diF]geE"Fc@[doF]C�@ dVFcg]>�Z�F]>�g]@h7a`D79>�g
di�MdiF]@
s5wb«�F/:_dBZ
79shf�7?di@�x�7a`,FVj�7

di>;W�di�MdiF]@
s�d[|aEa8v:ps�E9r9@�Ea8�E9mp�Md]:_d~d]�MdVFc@
s*`�7Xg�diC�E9f�@�xM@�d]Z
g]:_fMFc:p7X8/Ea8�xvEo{u8;7"j�m_@[xMrX@\q
W�E9d]@[xhd]�udiF]@[s `�7XgKZ\m=E9dcd]:n��Z[E"Fc:p7X8bwaADC;@SxM79FiFc@[xhm_:p8;@�:_8�xM:=Z
EaF]@�d�fT7Xdcdi:_W;m_@�r9>;:=x;Ea8�Z\@�7a`
F]C;@B:_s�Ear9@BE98�Eam_�Mdi:=d,f;g]7MZ
@[dcd�Wu� F]C;@B{u8;7"j�m_@[xMrX@\q�W�E9d]@[x di�MdiF]@
s5w
ADC;@S:=xM@
8?Fc:n��Z[E"Fc:p7X8tf;gc7uZ
@[dcd�:=dKs�EXxM@QE9>MF]7XshEaF]:=Z�7"j�:_8;rBF]70F]C;@o:_shE9r9@SE98�Eam_�Mdi:=d

di�MdiF]@
s5w�«�Ft:=dtE�C�Eagex�FeE9d]{�F]7�Z
798�diF]gc>�Z\F�d]>�ZeC�Ea8�Ea>MFc79s�E"Fc:_Z5d]�MdVFc@
s5w��Q8�7X8;@
C�Ea8�xb�u`�79geEash:p8�:n`�@[gcE/Eagc@oZ
79shf;m_@\lt79W;YV@[Z�Fed,j�:nFcC�s�Ea8u��sh79gcf;C;7Xmp7Xr9:=Z
E9m�^"Eagc:_EaF]:_798�d[�
Ea8�xh79`�F]@
8�W�g]7X{9@
8v79g�Z\7"^9@[g]@�x0j�:pF]Ctd]@[x;:psh@
8?Fed
w�=S@�d]Z
g]:_fMF]:_798�79`�FcC;@
:_g�d]C�E9f�@�d�:_dKWu�
8;7
sh@[E98�dK@�E9d]�9�9d]79sh@
F]:_sv@�d�x;:n�tZ\>�mnF,@
^9@[8h`�79g,E
Cu>;s�Ea8bw �Q8�F]C�@S7aFcC;@
g�C�Ea8�x'�9FcC;@
xM@[dcZ\gc:pf;F]:_798�F]@
gcs�dBE9d�j,@
m_mKE9dQFcC;@tZ\m=E9dcdi:p��Z[E"F]:_798�Z\gc:pF]@
gc:=E >�d]@[x�Wu��sh:=Z\gc79f�E9mp@[798Mq



��� �������	��
���
������������

F]79m_79rX:_diFcd�E9g]@or9:_^9@[8�:_858�E"Fc>;geEam'm=Ea8;rX>�EarX@9ºuj�C;@
gc@[EXd,F]C;@
E9>MF]7Xs�E"F]:=Zo:_x;@
8?F]:p��Z
EaF]:_798
f;g]7MZ
@[dcdi@�d+E9g]@,8;@[Z
@[dcd]E9g]:_m_�oW�E9d]@[x
7X8/<?>�E98XFc:nFeE"Fc:p^X@�sh@[EXdi>�g]@�d
w¯ADC;@,F]geEa8�di`�79gcs�E"Fc:p7X8
7a`�FcC;@B<?>�Eam_:nFeE"Fc:p^X@�F]@
luF]>�E9mbxM@[dcZ\gc:pf;F]:_798�d�F]7h<?>�Ea8?Fc:nFeE"F]:_^9@osh@[EXdi>;gc@[d,:=d,8;798?F]gc:_^?:=Eam³w

��@�C�E¯^X@SWT@
@
85EaW�mp@oF]7h7"^X@
geZ\79sh@Sd]79sh@o7a`+F]C;@BxM:p�tZ\>;mpF]:_@[dDWu�tf;gc79fT7Xd]:_8;r0^"Eag]q
:p7X>�dSrX@
7Xsv@
F]gc:_Z
f�EageEash@\Fc@
gedDF]7�ZeC�EageE9Z\F]@[g]: $
@�FcC;@/sh7Xg]f;C�79m_79r9:=Z
E9m'`�@[EaF]>;gc@[dS7a`�FcC;@
`�79geEash:p8�:n`�@[gcE��uE98�x�Wu� xM@
^X@
m_79f;:_8;rhEhdi@
F�7a`+:_s�EarX@�E98�Eam_�Mdi:=dDEam_r97Xg]:pF]C;s�d�F]7h7XWMFcE9:p8
F]C;@�di@�f�E9gcE9sh@\F]@[gcd[w ��@�Eam=di7�C�E¯^X@5x;@[d]:prX8;@[x�E�d]@\Ft7a`�gc>;mp@�d�:_8�FcC;@�{u8;7"j�m_@[xMrX@\q
W�E9d]@[x�d]�udiF]@[s3:_8�79gexM@
g�Fc7�g]@[m_EaF]@hFcC;@txM@[dcZ\gc:_fMF]:_798�f�E9gcE9sv@
F]@[gcd�j,@�f;gc79fT7Xd]@[x�F]7
F]C;@�FcgcEXxM:nFc:p7X8�EamzFc@
gcsh:p8;7Xmp7Xr9�Xw

� ��� � � � � � �
� A	��
�V � 
 � 
fR ��� �_O � � � �Z� � �_���2��� � 
���� ��� �������
g � ���a
fR�� � ��� � �	�
� g�� � � 
�OL���_� �_�2�.� � � ��� g
� � � R�� ��
�� � �0� ��� g

«¬8�7X>;g�di�MdiF]@
s5�?F]C�@B:_xM@[8?F]:p��Z
EaF]:_798 79`-E/`�79geEash:_8;:p`�@
gc798t:=dDW�E9d]@[x 798�F]C;@Bd]C�EafT@
xM@[dcZ\gc:pf;F]:_798�d07a`�:nFed
FcC;gc@
@ ZeC�E9gcEXZ�Fc@
gc:_diF]:=Zv^?:_@
j�d[|bFcC;@�d]f;:_gcE9mK^u:_@
jB�bFcC;@ >�s0W;:_mp:=Z
E9m
^?:_@
jB�-Ea8�x�FcC;@ m=E"Fc@
geEam�^u:_@
j ­ Z�`Vw~�+:_r9>�g]@t¢�>a®�w+«¬s�Ear9@�dB7a`�FcC;@[d]@�FcC;g]@[@t^u:p@[j�d0E9g]@
f;g]7MZ
@[dcdi@�x�Wu��F]C;@5:_shE9r9@5Ea8�E9mp�Md]:_dvd]�udiF]@[s�j�C;:=ZeC�f;gc7MxM>�Z
@[dvE�d]@\F�7a`Qsv@�E9d]>;gc@[d
xM@[dcZ\gc:pW�:p8;r0F]C;@�sh79gcf;C;7Xmp7Xr9:=Z
E9mM`�@[EaF]>;gc@[d,7a`'FcC;@BdifT@[Z
:psh@[8bwMADC;@Q{u8;7"j�m_@[x;r9@\q�W�EXdi@�x
di�MdiF]@
s :=d�F]C�@
8 EXZ�F]:_^"E"Fc@[x�Ea8�xtZ\m=E9dcdi:p��@�d~F]C;@odifT@[Z
:psh@[8�:p8?F]7/Ea8tEaf�f;g]7Xf;gc:_EaF]@�Z\m=E9dcd
>�di:_8;rvF]C�@[d]@Bsv@�E9d]>;gc@[d[w
ADC;@�:_s�EarX@�E98�Eam_�Mdi:=d/d]�MdVFc@
s E9mpm_7"j�dv>�d/F]7�79WMFeEa:_8�sh7XdiFh7a`SFcC;@�xM@[dcZ\gc:_fMF]:_^9@

f�EageEash@\Fc@
ged�FcC�E"FBEagc@0>�d]@[x�Wu�5F]C;@vsh:_Z
g]7Xf�Eam_@
7X8XFc79m_79rX:_diFcdD`�7XgS`�7XgcE9sh:p8;:p`�@
geEt:=xM@[8Mq
F]:p��Z
EaF]:_798bw (�7"j,@
^9@[g[�bd]79sh@�79`,FcC;@�`�@�E"F]>�g]@�d
�+:p8�f�E9giFc:_Z
>;m=EagBFcC;@t>;s/W;:pm_:=Z
Eam,dVFcg]>�Z�q
F]>;gc@[d[�XE9g]@�^X@
gc�/xM:p�tZ\>;mpFKFc70xM@�d]Z
g]:_W�@QEa>MFc79s�E"Fc:_Z[Eam_mp�/W?�hZ\7Xshf;>MF]@[gK^u:=di:_798td]�MdVFc@
s5w
«¬8�`�E9Z\F[�XF]C;@[:pg,xM@[dcZ\gc:pf;F]:_798�:=d�d]79sh@\Fc:psh@�d�8;7X8XFcg]:_^u:_E9m;@
^X@
8h`�7XgK@\lMfT@
g]Fcd[w � >MF]7Xs�E"F]:=Z
xM@[dcZ\gc:pf;F]:_798�7a`�FcC;@[d]@�`�@[EaF]>;gc@[dDgc@
s�E9:p8�dD>�8�di7Xmp^X@[x�E"F�f;gc@[d]@
8?F[w

�Qj�:p8;r0F]7/F]C;@o`�EXZ�F,F]C�EaF,7X>;gD{?8�7"j�mp@�xMr9@
q³W�EXdi@�x�di�MdiF]@[s%xM7u@[d�8;7aF�>�d]@od]@[<?>;@[8Mq
F]:=Eam�gc@[EXdi7X8;:_8;rtE9d�:_8�FcC;@BF]geE9x;:nFc:p7X8�Eam'FeE"lM798�79sh:_Z
j,E¯�X�MF]C;@/Z\m=E9dcdi:p��Z
EaF]:_7985f;gc7MZ\@[dcd
Z
Ea8�W�@�Z[Eagcg]:_@[x57X>MFB@
^9@[8�j�:pF]C�di7Xsv@v^"Eam_>;@[d�·i>;8;{u8;7"j�8u¸���F]C;7X>;r9C�F]C;@�Z\m=E9dcd]:n��Z[E"q



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� �"�

F]:_798�f;g]@�Z\:=di:_798�sh:prXCXF�WT@vgc@[x;>�Z\@�x'w'«¬8�`�EXZ�F��zF]C;@vF]geE9x;:nFc:p7X8�Eam-FcEalM798;7Xsv:=Z
sh@
F]C;7Mx
>�di@�dB�;lM@�x�xM@[Z
:_d]:p7X8�F]gc@
@�d
�+j�C;@
gc@[EXdB79>;gvdi�MdiF]@[s2s�Ea{X@[d
x;@[Z\:=d]:p7X8�dBWu��shEaFcZeC;:_8;r
F]C;@hxM@[dcZ\gc:_fMF]:_798�79`�F]C�@/7XWMYV@[Z\FQFc7�WT@vZ
m_EXd]d]:p��@[x�j�:pF]C�F]C;@hf;gc7aFc7aFV�ufT@/xM@�d]Z
g]:_fMF]:_798
F]gc@
@�­ di@[@t8;@\luF/d]@[Z\F]:_798�®\w~6�79gc@
7"^9@[g[�z7X>;g0{u8;7"j�m_@[xMrX@\q�W�E9d]@[x�di�MdiF]@[s�E9m_d]7�C�EXd
Ea8
:p8?F]@[gcEXZ�Fc:p^X@Qsh7MxM@oF]7�Eam_m_7"jk>�di@[gcd,Fc7/@[8?F]@
gD`�@�E"Fc>;g]@o^"Eam_>;@[d[�Mj�C;@[8�8;@�Z\@�d]dcEagc�9�uxM>;g]q
:p8;r�FcC;@SZ
m_EXd]d]:n�TZ
E"Fc:p7X8/f�g]7MZ\@�d]d[w =Q@\FcE9:pm=dKE9W�7X>MF�79>�g�:ps�E9r9@�Ea8�E9mp�Md]:_d�d]�MdVFc@
s Z
Ea8�WT@
`�79>;8�x�:_8�° ¢9£a²�w


 ( �
�&����"!) ��� 
��!� � ��(�� �!(����
ADC;@t{u8;7"j�m_@[xMrX@tW�E9d]@9�-Z\7X8�di:=diF]:_8;r�7a`�E�f;g]79F]79FV�?fT@tW�EXdi@�Ea8�x�E�gc>;m_@ W�EXdi@X��:=d

W;>;:_mnF5>;f�EXZ
Z\7Xgcx;:p8;r�Fc7�FcC;@�xM@�d]Z
g]:_fMFc:p7X8�F]@
gcs�d�E98�x�F]C�@�Z
m_EXd]d]:n�TZ
E"Fc:p7X8kZ\gc:nFc@
gc:_E
>�di@�x Wu��FcC;@B@\lMfT@
g]FcdD:_8 FcC;@���@[m_x'w � dDF]C�@�Z
79shf;>MFc@[x�f�E9gcE9sv@
F]@[gcd,xM@[dcZ\gc:_W;:p8�r/FcC;@
diC�E9f�@�7a`SF]C;@�`�79geEash:_8;:n`�@[gcE�Eagc@ sh7XdiF]m_��xM:pyT@[g]@[8XFv`�gc79s�F]C;@�Fc@
gcshd/>�d]@[x�W?��FcC;@
@\lMf�@[giFed
�'j,@�8;@[@[x�g]>;m_@[doFc7�@[diFcE9W;mp:=d]C�m_:p8�{ud�WT@\FVj,@
@[8�F]C;@�di@hf�E9gcE9sv@
F]@[gcd�Ea8�x�FcC;@
xM@[dcZ\gc:pf;F]:_798�F]@
gcs�dD>�d]@[x�:p8�FcC;@Bsh:_Z
g]79`�7Xdcdi:_mT��@
m=x'w

=S>;gc:_8;rhF]C;@vZ\7X8�dVFcg]>�Z�F]:_798579`-FcC;@0d]�MdVFc@
s j�@
C�E9x�F]7 x;@[dcZ\gc:pWT@BF]C�@0ZeC�EageE9Z\F]@[giq
:_diF]:=Z
dQ7a`K@�E9ZeC�{u8;7"j�8�7XWMYV@[Z\FQ>�d]:_8;r WT7aFcC�F]C�@
F]@[g]sh:_8;79m_79rX��>�di@�x�Wu�5F]C;@/@\lMf�@[giFed
Ea8�x�F]C�@Bf�EageEash@\Fc@
gedDdi>;:pFcE9W;m_@�`�79g�Z\7Xshf;>MF]@[g�@\luFcgcEXZ�F]:_798�w � m_m'F]C;@Bf�g]79F]7aFV�ufT@[d�E9g]@
79gcrXEa8�:%$[@[x/:p8tE�C;:_@
geEageZeC;:=Z
E9mXFcg]@[@9w % g]7MxM>�Z\F]:_798�gc>;m_@[d�E9g]@D>�d]@[xvFc7
xM@
gc:p^X@�8;@
j�x;EaFcE
`�g]7Xs F]C;@,:p8�f;>MF�x;E"FeESj�:pF]C/F]C�@,E9:ps*79`TZ\7Xshf;mp@
F]:_8;r�FcC;@�xM@[dcZ\gc:_fMF]:_798/7a`;FcC;@�7XWMYV@[Z\Fcd[w


1�'��������������� 
%�!�
ADC;@�f;g]79F]79FV�?fT@[d�E9g]@Q`�geEash@\q�mp:_{9@�7XWMYV@[Z\Fcd[w���79F]C5di�us/W�7Xmp:=Z�Ea8�x�8u>;sh@
gc:_Z[Eamz^"Eampq

>;@[d�E9g]@�>�d]@[x�F]7�xM@�d]Z
g]:_WT@QFcC;@
ZeC�E9gcEXZ�F]@[g]:=diF]:=Z
d�7a`-F]C;@
Z
m_EXd]d]@[d[w
�+:_r9>�g]@0¢�h�:_mpm_>�diF]geE"F]@�d�FcC;@0f;gc7aFc7aFV�ufT@BF]gc@
@
79`�r9gc79>;f �om_79WT7aFcg]>�8�Z
E98;:_x�d
w�«�FoxM:pq

g]@�Z�F]m_��gc@\¡�@�Z�FcdQFcC;@hC;:p@[gcE9gcZeCu��7a`�F]C;@�Z\m=E9dcd]@[d[wTADC;@h8;7MxM@�do7a`�:_8?F]@[g]sh@[x;:_EaF]@vmp@[^9@
m=d
Ea8�x�F]C;@hm_@[E¯^X@[doZ\79gcgc@[d]f�7X8�x�gc@[d]f�@�Z�F]:_^9@[mp��Fc7�FcC;@hr9@[8;@
geE E98�x�FcC;@tdifT@[Z
:p@�do7a`KFcC;@
r9gc79>;fbw
ADC;@B79gcrXE98;:%$�E"Fc:p7X8�79`-f;gc7aFc7aFV�ufT@[d�:_8?F]7tEhC;:_@
geEageZeC;:=Z
EamzFcg]@[@Bf;gc7"^?:=xM@�d�EtZ\7X8?^X@\q

8;:p@[8?F�j,E¯�tWT7aFcC5`�79g�{u8;7"j�m_@[x;r9@�dVFcg]>�Z\F]>;gc:_8;rtEa8�x�`�7Xg�g]@�E9d]798;:_8;rhZ\7X8XFcg]7Xm wM«¬8�xM@
@�x'�
xM>;@�F]7�F]C;@5:_8;C;@[g]:pFcE98�Z\@57a`oxM@[dcZ\gc:pf;F]:_798�d/`�gc79s�`�E"FcC;@
gh8;7MxM@�dvF]7�F]C;@[:pgtd]798�d
�~gc@\q
xM>;8�x;E98�Z\��:=d�@
m_:psh:_8�E"Fc@[x'�zEa8�x�sh7MxM>;m=Eagc:pFV� :=d�@
8�C�Ea8�Z
@[x'wTADC;@BC;:_@
geEageZeC;:=Z
Eam'7Xg]r?E"q
8;:%$�E"Fc:p7X8�79`DF]C;@�{?8�7"j�mp@�xMr9@�Eam=d]7�xM@\��8�@[d
8�E"F]>�gcE9m�g]@�E9d]798;:_8;r5dVFc@
f�d/Ea8�x�fT@
gcsh:nFed
@\�tZ\:_@
8?FSZ\7X8?F]gc79m³w
ADC;@�f;g]79F]79FV�?fT@ �omp7XW�79F]gc>;8�Z[Ea8;:pFcE/:_dSdiC;7"j�8�WT@
m_7"jB|



� � �������	��
���
������������

rosita

abathomphalus

rugoglobigerina rotundata

intermedius

mayaroensis

contusa

fornicata

globotruncanita
calcarata

stuarti

gansserina gansseri

globotruncanids

� A	� 
�V 
 
 
���� ���	�
� �.� � � �)RD� ��� ��� �DR � �f� �2� ���U�.� ��
�R �S� �"� ���f� 
��9� �����_�D
�g

� ��%59�%5927U� * 	 (+% 1 % 9.�$�.# !�35#�� 9�3 �
di>�f�@[gcZ
m_EXd]d[| )#��� �'��������( ��
�(�� "+���
Z\7X8XFc79>;g�| ����� � ������
�� � ��� ( 
�� �
ZeC�Eas/W�@[giq�8uWb| ���
�����
dif�:nq¬ZeC�Eas/W�@[giq³`�79gcs5| � ��� 
���� � ��� "+
�� �
dif�:nq¬ZeC�Eas/W�@[giq�79gc8;@[sv@[8?F[|	� ���!� $���� 
���� "
�	���#) �%�!���
dif�:nq¬di>;F]>;gc@\q�:p8�di@[giF�| �%�+���
���!��� ���
��)��+���
��� � ���
���!��� ����� ����( "����!����
����
>;s0W;q�ZeC�E9s0WT@
g]q³7Xg]8�@
sh@
8?F[|
� ���!� $���� 
���� " � �*�����������*���
f;gc:ps�Eagc�?q�E9f�@[giFc>;gc@9| � �)	 ��� �
����
�� �
E9Z[Z\@[dcd]79gc�T| � �����������!� ��� )�� � ��
��
fMq¬dif;:pq³`�79gcs�| ������(������ ���
��)��+���
��� ����(��%����
 
����
fMq�>;s0WMq³`�79gcs5| � �%�!����� ����(��%��� � ��(���� ���
{9@[@
mpq³8uWb| ���
�����
{9@[@
mpq³W�E98�x'| �%
+���!��(����

ADC;@�f;g]79F]79FV�?fT@
»?F]>�Eag]F]:':=d�diC�7"j�8�WT@
m_7"jB|



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� �%�

� ��% 9�% 927U� * 4�9"�&3J� 9��
d]>;fT@
geZ\m=E9dcd
| r9m_79WT7aFcg]>�8�Z
E98;:nFeE
Z
798?F]7X>;g�| Z\:_geZ\>;m=Eag
ZeC�Eas0WT@
g]q�8?W�| ° >u��¶a²
d]f;:pq�d]>MFc>;g]@
q³j�:=xuFcCb| F]C�:_Ze{
d]f;:pq�d]>MFc>;g]@
q�x;@
f;gc@[dcdi:_798�| 8;7X8Mq�x;@
f;gc@[dcdi@�x
d]f;:pq�d]>MFc>;g]@
q³:_8�d]@
g]F[| d]mp:_r9C?F]m_�?q³7XW;m_:_<?>;@of�@[g]fT@
8�xM:_Z
>;m=Eag
>�s0WMq¬ZeC�Eas/W�@[giq�79gc8;@[sv@[8?F[|"fT@
g]`�79geE"F]@�x
EXZ
Z
@[dcdi7Xg]�?q¬EafT@
g]F]>;gc@9| f;gc@[d]@
8?F
f;q�d]f;:pq `�7Xg]s5| Z\7X8u^9@\l
f;q³>;s/WMq³`�79gcs�| Z\7X8u^9@\l
f;q�d]�usvsh@
F]gc�T| d]�?shsh@\Fcg]:=Z

� �&( *���3 4�* % gc7MxM>�Z\F]:_798�g]>;m_@[d�E9g]@�>�d]@[x�F]7�Z\7Xshf;mp@
F]@�F]C�@�xM@[dcZ\gc:pf;F]:_798�79`QFcC;@
79WMYV@�Z�FcdSF]7�W�@vZ\m=E9dcdi:p��@�x'w % E9giFc:_Z
>;m_E9g]m_�9��F]C;@[��Eagc@
>�d]@[x�Fc7 gc@
m=E"Fc@BF]C;@vf�E9gcE9sv@
F]@[gcd
79WMFeEa:_8;@[x5Wu��79>;g�:_s�EarX@0Ea8�E9mp�Md]:_dSEam_r979gc:pF]C;s�dDFc7�F]C;@/xM@[dcZ\gc:pf;F]:_7985F]@[g]s�dS>�di@�x5Wu�
F]C;@�@
lufT@
g]Fcd[wKADC;@[��j�:_mpmSE9m_d]7�W�@�>�di@�x'��:_8�FcC;@5`�>MFc>;g]@�x;@
^9@[mp7Xf;sh@
8?F[�~Fc7�:p8u^X79{9@
:ps�EarX@BEa8�E9mp�Md]:_d,f;gc7MZ\@[x;>;g]@�dDxM@
fT@
8�x;:p8;r�7X8 FcC;@
Z\7X8?F]@\luF���E9d,:_8�° ±a¢a²³w
¹�>;m_@[d,Eagc@S>�d]@[x�:_8�E/xM�u8�Eash:=Z�sh7MxM@9�u@[:nFcC;@
g�F]70F]geEa8�di`�79gcs 8?>�sv@[g]:=Z
E9m�x;EaFcE
F]7

di�us0WT79m_:=ZQ7X8;@[d[�Mm_:p{X@9|
g]>�mp@ ·id]f;:pq�ZeC�E9s0WT@
g]q `�7Xg]svq³F]geEafT@�$[79:=x;Eam;¸
:n` dif;:pq¬ZeC�Eas/W�@[giq¬Z\7Xsvf�E�� ��FcC;gc@[d]Cbw d]f;:pq�ZeC�Eas0WT@
g]q¬Z\79shf�E

dif;:pq¬ZeC�Eas/W�@[giq¬E"q¬Z�� � F]C;gc@[d]Cbw dif;:pq¬ZeC�Eas/W�@[giq¬E"q¬Z
F]C;@[8 dif;:pq¬ZeC�Eas/W�@[giq³`�79gcs ��FcgcE9f�@ $
79:=x;E9m
Z\7Xsvsh@[8XF,�;79g�E�ZeC�Eas0WT@
gD7X8 FcC;@
dif�:pgeEambd]:_x;@9�M:p`~WT7aFcC5:nFed�Z\79shf�EXZ�Fc8;@[dcd

Ea8�x�F]C�@BgcEaF]:_7/79`-:pFcd�E9gcZSF]7�:pFcd�ZeC�79gex�E9g]@�dis�E9mpm³�
F]C;@[8�:pFcd�`�79gcs%:_d�F]geEafT@�$
7X:_x�Eam³w

79gDF]7h:_8�Z\gc@[EXdi@QF]C�@
EaW�diF]geE9Z\FDm_@
^X@
m'79`-d]�?s/W�7Xmp:=Z�x;E"FeE;�;m_:_{9@9|
g]>;m_@ ·VfMq¬d]�?shsh@\Fcg]�X¸
:n` fMq�d]f;:pq `�7Xg]s :=d�{u8;7"j�8

fMq³>�s0WMq³`�79gcs :_d�{?8�7"j�8
fMq�d]f;:pq `�7Xg]s � fMq�^?q `�7Xg]s

F]C;@[8 fMq�d]�ushsv@
F]gc� �*d]�ushsv@
F]gc:_Z
Z\79shsh@
8?F �S:_@
j,@[x `�g]7Xs F]C;@Bf�g]79��mp@�79`~Ehd]f�@�Z\:_sv@[8b�;:p`+FcC;@�`�79gcs

7a`+:pFcdSdif;:_geEambd]:_xM@�:=dDF]C�@
d]E9sv@�E9d,FcC�E"F�79`-:pFcd�>;s0W;:_m_:_Z[Eambd]:_xM@X�
F]C;@[8�FcC;@B79W;YV@[Z�F�C�EXd�Ehdi�ushsh@\F]gc:=ZQf�g]79��mp@Xw

«¬8�79>;gogc>;mp@/W�E9d]@9��`�>�$ $
��f;gc@[xM:=Z
EaF]@�d�m_:p{X@����/�	��
B�%
 � �
��� ���u���������%� � ���'E9g]@
Eam=di7/>�di@�x�Fc7/s�Ea8�:pf;>�m_EaF]@o:pshf;gc@[Z
:_d]@Qx;EaFcE�wuADC�@oEXd]d]:prX8;sh@
8?FK79`+Eaf;f�g]7Xf;g]:=E"Fc@Sgc>;m_@[d
F]7v@[E9ZeC 8;7MxM@Q79`bF]C�@Qf;gc7aFc7aFV�ufT@�F]gc@
@o:=d�fT@
g]`�79gcsh@[xtE9>MF]7Xs�E"F]:=Z
E9mpm_�hWu�hF]C;@�di�MdiF]@[s
@
8;rX:p8;@Xw

> 34!09���3 4�*
��E9Z\Fcd,gc@
f;gc@[d]@
8?FKFcC;@BxM@[dcZ\gc:_fMF]:_^9@o:p8;`�79gcshEaF]:_798�EaWT79>MF,F]C;@�7XWMYV@[Z\F,Fc7/WT@BZ\m=E9dcdi:pq

��@[x'wT�;7XgS79>�gSEaf;f�mp:=Z
EaF]:_798b�MFcC;@0:_8;:pF]:=Eam�`�E9Z�FQW�E9d]@0Z\7X8?FcEa:_8�dDFcC;@0x;EaFcE�7XWMFcE9:p8�@[x�Wu�



� b �������	��
���
������������

79>;gQ:ps�EarX@
Ea8�E9mp�Md]:_dSEam_r979gc:pF]C;s�d[w5=S@�xM>�Z
@[x�x;EaFcEtE9g]@/xM�u8�Eash:=Z
Eam_m_��E9x�xM@[x�xM>�g]:_8;r
F]C;@Bgc@[EXdi7X8;:p8�r�w���@Bgc@\`�@[g�FcC;@Bgc@[E9x;@
g,F]7vF]C�@B8;@\luF�di@�Z�Fc:p7X8 `�7Xg�@\l;Eashf;m_@[d,7a`~:_8;:nFc:_E9m
x;E"FeEvE98�x�7a`�xM@[xM>�Z\@[x�7X8;@[d[w

d]>;gi`�EXZ\@X| 
��'��
 � $ � �*� � ��� �'
�� ���)	 ��� ����� 
�� ��� "+���
xM:=Eash@\Fc@
g�| "�� 
�	 �!� �!�/� $ ����� � ��� � 
�� � �)	 ��� �
����
�� ��� "#���
fT@
gc:psh@\Fc@
g�| ���!��� 	 ������� � $ � �*� ��� � �'
�� ���)	 ��� �
����
�� ��� "#���
fT@[Ea{?q�8uWb| (��)	 � ��� � $1����
�� �/��( ����� "�� ����
�( � � �!�����%�
fT@[Ea{?q³`�79gcs5| �"�*
���� � $ � �*� ����

� �/��( �����/"�� ��� 
�(���� ���������
ZeCMq�^9@[giFc:_Z
@[d[| (��)	 � ��� � $ ���!�����������/��( � �*� ����(������ � ��� �
ZeCMq�f�7X:p8?Fed
| � ��� 
�� (��)	 � ��� � $1����� (���� ��( � �*� ����(������ � ��� �
ZeC�E9s0WT@
g]q³8uWb| (��)	 � ��� � $ � �*
�	 � �!���/��( ����� ��
���� � �������
d]f;:nq¬ZeC�E9s0WT@
g]q�d]>;g]`�E9Z\@X| ����� $�
 ���/� $ 
 � �*
�	 � �!� 
���� � �'
�� ��� "#���
d]f;:nq¬ZeC�E9s0WT@
g]q³fT@
gc:psh@
F]@
g�| ���!��� 	 ������� � $ 
 � �*
�	 � �!� 
�� ��� �'
�� ��� "#���
d]f;:nq¬ZeC�E9s0WT@
g]q�ZeC;7Xgcxb| ���!( )#��� � $ 
��������'" � $ 
 ����

	 �'�!� 
�� ��� �'
�� ��� "#���
d]f;:nq¬ZeC�E9s0WT@
g]q�E9gcZ9| ���!( )#��� � $ � �*� � �+������( 
�� 
�� �/� $ 
 � �*
�	 � �!� 
���� � �'
�� ��� "#���
d]f;:nq¬ZeC�E9s0WT@
g]q³C;@[:prXC?F[| �*�!��)
� � � $ 
�����

	 �'�!� 
�� ��� �'
�� ��� "#���
d]f;:nq¬ZeC�E9s0WT@
g]q³7Xg]8;@[sh@
8?F[| ����( � 	 ��(��1� $ 
 � �*
�	 � �!� 
���� � �'
�� ��� "+� �
d]f;:nq¬d]>MF]>;gc@\q�j�:=xuF]Cb| � � "�� � � $ ����� ���������'� 
�� ��� �'
�� ��� "#���
d]f;:nq¬d]>MF]>;gc@\q¬xM@[f;g]@�d]d]:_798b| "#� ���'������� ��( � $ � �*� ���������'� 
�� ��� � 
�� ��� "+� �
d]f;:nq¬d]>MF]>;gc@\q¬Ea8�r9m_@9| ����(��!��� ��( 
�( )#���/� $ ����� ���������'� 
�( " �����/���+� �!��( 
�� � ��(��������
>;s/WMq�ZeC�Eas0WT@
g]q�79gc8;@
sh@
8?F�|�����( � 	 ��(��1� $ 
 � �*
�	 � �!� 
 �)	 ��� �
����
�� ��� "+� �
s�E"Y¬q¬E"lM:=d
| ���!( )#��� � $ � �*� 	 
 �!���/
 �#� � � $ ����� � 
������'
�� ��� "#�
sh:p8;q�Ealu:=d[| ���!( )#��� � $ � �*� 	/� ( ��� 
��+� � � $ ����� ��
�� �!�'
�� ��� "#�
F]gc7MZeC;7aq¬d]f;: | � � "�� � � $ ����� � � � �'
�� ��� "+�

� %=� & �+#&- � *�4�4"� %A# ADC;@SZ
m_EXd]d]:n�TZ
E"Fc:p7X8h7a`z`�79geEash:_8;:n`�@[gcE�:=d�fT@
g]`�79gcsh@[xhE9d�`�79m_mp7"j�d[|
�o:p^X@
8�:_s�Ear9@�d�79`�F]C;@0F]C;gc@
@/^?:_@
j�dQ7a`�FcC;@/d]fT@[Z\:_sh@
8�­ di@[@/�-:_r9>;gc@/¢�>a®���F]C;@v:_shE9r9@
Ea8�E9mp�Md]:_d�E9mprX79gc:nFcC;s�d�Eagc@DE9f;f;m_:p@�x/F]7B79W;FcEa:_8h:p8�:nFc:_E9m�xM@�d]Z
g]:_fMF]:_^9@Df�E9gcE9sh@\F]@[gcd-79`TFcC;@
79WMYV@�Z�F[w~ADC;@�{?8�7"j�mp@�xMr9@
q³W�EXdi@�x�di�MdiF]@
s�FeEa{9@�dBFcC;@[d]@ gc@[d]>;mpFcdvE9d
:_8;f;>;Fhx;EaFcE�Ea8�x
di@�EageZeC;@[d/F]C�@�C�:p@[gcE9gcZeCu��F]gc@
@579`QFcC;@5f;g]79F]79FV�?fT@[dvFc7���8�x�F]C;@�sh7?dVFtZ\7Xshf�E"Fc:pW;m_@
Z\m=E9dcd/­�79gQZ
m_EXd]d]@[de®�wz¹�@[m_EaF]@[x�g]>;m_@[doEagc@0:_8u^97X{9@[x5xM>�g]:_8;rtFcC;@vg]@�E9d]798;:_8;rtf;gc7MZ\@�d]d�F]7
Z\79shf;m_@\Fc@oF]C;@
xM@�d]Z
g]:_fMFc:p7X8�dD7a`-F]C;@B7XWMYV@[Z\F[w

�a>�diFbWT@\`�79gc@�E9Z\F]:_^"E"F]:_8;rDFcC;@�Z\m=E9dcdi:p��Z[E"F]:_798��eF]C;@KZ
798?F]gc79mad]�MdVFc@
s ^9@
gc:p��@[dzj�C;@
F]C;@[g
Eam_mbF]C�@
g]@�<?>;:pgc@[x�f�E9gcE9sv@
F]@[gcdDC�E¯^X@
Eh^"Eam_>;@9w�«�`~8�7aF[��F]C;@/di�MdiF]@
s j�:_mpm���gcdiF�m_@\FSFcC;@
79fT@
geE"F]7Xg-d]fT@[Z\:p`��
FcC;@Dsh:_dcdi:_8;r�^"Eam_>;@[d[w��SF]C�@
gcj�:_d]@9��F]C�@�di�MdiF]@
s*j�:_m_m�Z\7X8�di:=xM@[g+FcC;@[d]@
^¯E9mp>�@[d�·V>;8�{?8�7"j�8u¸ew
ADC;@�j�7Xg]{u:_8;rvd]@[dcd]:p7X8 gc@[Z\7Xgcx�:=d�diC;7"j�8�WT@
m_7"jB|



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � �

� # � 9"� 3 ( ,.*�4�!D� � � 9"� %�# %�0 f�¢�µ\q¬¢"qV 
d]>;g]`�E9Z
@9| ¢;µ�¢9´X¶
x;:_E9sv@
F]@[g[|  Mµ�´
fT@
gc:_sv@
F]@[g[| ±a¶�h
fT@[E9{?q³8uWb| µ
fT@[E9{?q `�7Xg]s5| Z\7X8�Z
E¯^X@
ZeC;q³^X@
g]F]:=Z\@[d[| ´0?
ZeC;q³fT79:_8?F[| ´a£u 
ZeC�Eas0WT@
g]q�8?W�| >uw ±
d]f;:pq�ZeC�Eas0WT@
g]q¬di>;g]`�E9Z
@9|  $h? $h
d]f;:pq�ZeC�Eas0WT@
g]q�f�@[g]:_sh@\F]@[g[|* 9±X 
d]f;:pq�ZeC�Eas0WT@
g]q¬ZeC;79gex'| >"´
d]f;:pq�ZeC�Eas0WT@
g]q¬EageZa| h0?
d]f;:pq�ZeC�Eas0WT@
g]q�C;@
:_r9C?F[| ±
d]f;:pq�ZeC�Eas0WT@
g]q�79gc8;@
sh@
8?F�| fT@
g]`�79geE"F]@�x
d]f;:pq�d]>MFc>Mq³j�:=xuFcCb| F]C�:_Ze{
d]f;:pq�d]>MFc>Mq�x;@
f;gc@[dcdi:_798�| 8;7X8Mq�x;@
f;gc@[dcdi@�x
d]f;:pq�d]>MFc>Mq�E98;r9m_@9| >a 
>�s0WMq¬ZeC�Eas/W�@[giq�79gc8;@[sv@[8?F[|"fT@
g]`�79geE"F]@�x
s�EaY¬q�Ealu:=d[|   ?�h
sh:_8Mq¬E"lM:_d[| µ�?? 
Fcg]7MZeC;79q�d]f;:³| ´a£

ADC;@�di�MdiF]@
s�ZeC;@[Ze{Md/F]C�EaFhF]C;@�:_8;f;>MFtf�EageEash@\Fc@
ged/E9g]@5Z\7Xsvf�E"F]:_W;m_@5j�:nFcC�FcC;@
xM@[dcZ\gc:pf;F]:_798�dD79`�F]C�@Bf;g]79F]79FV�?fT@ �omp7XW�79F]gc>;8�Z[Ea8;:=x;d�Ea8�x ^"Eam_:=x;E"Fc@[dD:pF[w
ADC;@�d]�MdVFc@
s dcZ
E98�d�F]C;@�W�EXdi@�7a`/f�g]7MxM>�Z\F]:_798 g]>;m_@[d5EaFiFcEXZeC;@[x}F]7�f;gc7aF]79FV�uf�@

�omp7XW�79F]gc>;8�Z
E98;:=x;d�Ea8�x�E9Z\F]:_^"E"F]@�d,F]C;7?di@o`�7Xg�j�C;:_ZeC�FcC;@Bf;gc@
sh:_d]@[d�E9g]@o^9@[g]:p��@�x'|
¹�>;m_@
dif;:pq¬di>MFc>Mq�giq¬Ea8;rXmp@
­�xM@
F]@
gcsh:p8�:p8;r F]C�EaFQd]>MF]>;gc@[dS7985FcC;@/d]f;:_gcE9m+d]:_xM@�YV79:_8�F]C;@vdif�:pgeEam�d]>MFc>;g]@/Eam_sv7?dVFoE"F
g]:_r9C?F�Ea8;rXmp@¯®
¹�>;m_@BfMq³>�s0WMq³`�79gcsvq�Z
798u^9@
l
­�xM@
F]@
gcsh:p8�:p8;rhFcC�E"F�FcC;@�f;gc7a��m_@�C�E9d�EhZ\7X8u^9@\l�>;s0W;:_m_:_Z[Eambd]:_xM@¯®
¹�>;m_@BfMq�d]f;:pq `�7Xg]svq¬Z\7X8?^X@\l
­�xM@
F]@
gcsh:p8�:p8;rhFcC�E"F�FcC;@�f;gc7a��m_@�C�E9d�EhZ\7X8u^9@\l�dif;:_geEam'di:=xM@¯®
¹�>;m_@
dif;:pq¬ZeC�Eas/W�@[giq³`�79gcsvq FcgcE9f�@ $
79:=x;E9m
­�xM@
F]@
gcsh:p8�:p8;rhFcC�E"FSZeC�Eas0WT@
ged,798�F]C;@
d]f;:_gcE9mbdi:=xM@BEagc@oF]geEafT@�$[79:=x;Eam�®
¹�>;m_@
Z\798?F]q�Z
:pgeZ\>
­�xM@
F]@
gcsh:p8�:p8;rhFcC�E"F�FcC;@�79>MFcmp:_8;@B:=d�Z\:_geZ\>;m=Eag�®
¹�>;m_@BfMq�d]�ushsv@
F]gc�
­�xM@
F]@
gcsh:p8�:p8;rhFcC�E"F�FcC;@�f;gc7a��m_@�:_d�d]�ushsv@
F]gc:_Z[Eam�®
� Z
Z\7Xgcx;:p8;r,Fc7�F]C;@�8;@
j�^"Eam_>;@�d�E9x�xM@[xo:_8BF]C;@�`�E9Z�F+W�E9d]@�Wu�SFcC;@�gc>;m_@[d[�\F]C�@Kdi�MdiF]@[s

ZeC;7u7Xd]@[d~Eash798�rSFcC;@�di>;WzZ\m=E9dcd]@[d-7a`��omp7XW�79F]gc>;8�Z
E98;:=x;d+F]C;7?di@Dj�C;:=ZeCvE9g]@DZ\7Xshf�E"Fc:pW;m_@
j�:nFcC�FcC;@
d]f�@�Z\:_sv@[85f�¢;µ
q�¢aq¬ ;wu»u7vFcC;@Bf;gc7aF]79FV�uf�@ �om_79WT7aF]gc>;8�Z[Ea8;:pFcEv:=dD^"Eam_:_x;EaF]@�x'w
ADC;@
8b�uFcC;@
d]�udiF]@[s ^"Eam_:=x;E"Fc@[d,F]C�@Bf;g]79F]79FV�?fT@B»?F]>�E9giFc: w



� c �������	��
���
������������

globotruncanids

rosita

abathomphalus

rugoglobigerina rotundata

intermedius

mayaroensis

contusa

fornicata

globotruncanita
calcarata

stuarti

gansserina gansseri

� A	��
�V � 
 
������ ��
 
�� �.���5� �������	��
f
 � 
J�2� � � �����.�A� 
fR ��� �_O � �+g 
�����
��9���
�e�	� ����� ���$�0��
 � �.�f� ��	

fR ���9�)� � ���.� � ����� ��� ���$����
�g 
����`�.� � � ���$����
S� ���f� ��
fR ���9�)� � � �9� ��OPR���� �����	� ���$�0��
�g5
����
��� ����� ���$����
 �.� � ��������QDR�� ��� � ��� ���$����
�g

> �+#&3 ( ,&*�4"!$� � �&9�� %A#6% 0 f�¢;µ
q�¢aq¬ 
Z\m=E9dcd[| dVFc>�Eag]F]:
Z\7Xshf�E9Z\F]8;@�d]d[| µ9µ9w ¢9¶X¶9¶? 
ZeCMq�^?q³7"^X@
g]q³fb| w ?X¶9¢a£u±�>a¶a£
d]f;:nq¬ZeC�E9s0WT@
g]q�Z
79shf�E;|  9 Mw £?±X±"£X£
d]f;:nq¬ZeC�E9s0WT@
g]q�Eaq�Z9| µ9w ?X±9 9´9¢? 
d]f;:nq¬ZeC�E9s0WT@
g]q³CMq�7"^9@[giq¬Za|�w ?X´X±�>$h9¶9£�h
C�E9mn`�q�s�E"Y¬q¬E"lM:_d[| µ�?a£
F]gc7MZeC;7aq�>;s/Wb| ¢Dh
F]gc7MZeC;7aq¬d]f;:nq�7"^9@[giq�C;s5| w ´�µ�±a¢�ha£?´
F]gc7MZeC;7aq�>;s/WMq³7"^X@
g]q³C�s�| w ¢X´X±a¢�ha£?´
F]C�g]@�diC;7Xm_x�d
| F]C;gc@[d]C;79m=x;d
Z\7X8?F]79>�g[| Z\:_gcZ
>;m_E9g
d]f;:nq¬ZeC�E9s0WT@
g]q `�7Xg]s5| F]geEafT@�$
7X:_x�Eam
d]f;:nq¬d]>MF]>;gc@\q�:_8�di@[giF�| dim_:prXC?F]m_�Xq�79W�mp:=<?>;@
fMq¬dif�:nq³`�79gcs5| Z\798u^X@\l
fMq�>;s0W;q `�7Xg]s5| Z\798u^X@\l
fMq¬di�ushsh@\Fcg]�z| di�ushsh@\F]gc:=Z



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � +
�+:_r9>�g]@B¢9¶hxM:=d]f;m_E¯�Md�F]C�@0Z\m=E9dcdi:p��Z[E"F]:_798�g]@�di>�mnF�7a`-F]C�@
difT@[Z
:psh@
8�d]C;7"j�8�:p8��-:pr9q

>;g]@�¢�>uwbADC;@txM@[@
fMq�r9gc@
��8�7ux;@[d
Z
79gcg]@�difT798�x�F]7�^"Eam_:=x;E"Fc@[x�8;7MxM@[d[w�ADC;@�m_:prXC?Fiq�r9gc@
�
8;7MxM@[dhZ\7Xg]gc@[d]fT798�x�Fc7�:_8�Z\7Xsvf�E"F]:_W;m_@�8�7ux;@[d[w �SFcC;@
gedvZ\79gcgc@[d]f�7X8�x�F]7�F]C;@�8;7X8;@\luq
f;mp7X:nFc@[x�8�7ux;@[d[w�ADC;@0d]fT@[Z\:_@[dSF]7 W�@/:_xM@[8?F]:p��@[x�:=d�FcCu>�dQZ
m_EXd]d]@[x5EXdSEa8�7Xg]r?Ea8;:=d]s 7a`
r9gc79>;f �omp7XW�79F]gc>;8�Z
E98;:=x;d
�MrX@
8u>�d��om_79WT7aFcg]>;8�Z
Ea8�:nFeE;�;Ea8�x�d]f�@�Z\:_@[d�»?Fc>�Eag]F]:³w

� %A#�!0( �&4��+%�# ��@�C�E¯^X@�f;gc@[d]@
8?F]@�x�E�{u8;7"j�m_@[x;r9@\q�W�EXdi@�xkF]@�ZeC;8;:=<?>;@�`�79g�79WMYV@�Z�F
g]@�Z\79rX8;:pF]:_798bw��-:pgediF Ea8�@
8;rX:p8;@�xM@�xM:=Z
E"Fc@[x�F]7�Z
m_EXd]d]:n�TZ
E"Fc:p7X8�gc@[EXdi7X8;:p8�r�C�EXdhW�@[@
8
f;g]@�di@[8?F]@[xbw�ADC;@
8*E�Z\7Xsvf�mp@
l Eaf;f�mp:=Z
EaF]:_798�:p8 sh:_Z
g]7Xf�Eam_@
7X8?F]79m_��`�79g�f;m=Ea8�{XFc798;:=Z
`�79geEash:p8�:n`�@[gcE�:=xM@
8?Fc:n��Z[E"Fc:p7X8�C�E9d�WT@
@[8 xM@
FcEa:_m_@[x'w � 8t7"^X@
gc^?:_@
j�7a`zF]C�@�sh@\F]C�7ux Ea8�x
@[d]f�@�Z\:=Eam_mp�vF]C�@Q{u8;7"j�m_@[xMrX@\q�W�E9d]@[xhd]�MdVFc@
s C�E¯^X@�W�@[@
8�xM:_dcZ\>�d]d]@[x'wuADC;:=dDdi�MdiF]@
s C�EXd
W�@[@
8�Eaf;f;m_:_@[x�Fc7�F]C;@�Ea>;F]79s�EaF]:=Z
:=xM@
8?F]:p��Z[E"F]:_798�7a`,di@[^9@
geEam-:_svfT79g]FcE98?F�d]f�@�Z\:_@[do7a`
F]C;@�r9gc79>�f �om_79WT7aF]gc>;8�Z[Ea8;:=x;d,7a`+m_EaF]@0¼�g]@
FcEXZ\@
7X>�dKF]:_sv@Xw � >MFc79s�E"Fc:p8�rhd]>�ZeC�E
FeE9d]{
C�E9d�E"F�m_@[E9diFSFVj,7�shE9:p8�E9xM^"E98XFeEarX@[d[|+­Vµ¯®SADC�@/f;gc7MZ\@�d]dQ7a`K:=xM@[8XFc:n�TZ
E"Fc:p7X8�:=dos0>�ZeC
`�E9diF]@
goFcC�Ea8�F]C�@v:_8?F]@[gcEXZ�F]:_^9@hd]�udiF]@[s�d
º�­  X® � 8�:p8?Fc@
geE9Z�Fc:p^X@/:=xM@[8XFc:n�TZ
E"Fc:p7X8�:=dBdi>�WMq
YV@[Z�Fc:p^X@�E98�x�s�E¯���u:_@
m=xk:p8 xM:nyz@
gc@
8?F gc@[d]>;mpFcd�E9Z
Z
79gexM:_8;r�F]7�79fT@
geE"F]7Xgcd[º�j�C;@[g]@�E9d
Ea>MFc79s�E"Fc:_Z�:=xM@
8?Fc:n��Z[E"Fc:p7X8�>�di@�d�>;8;:p��@�x579WMYV@�Z�F]:_^9@
Z
g]:pF]@[g]:=E�Ea8�x FcC;@
gc@\`�7Xg]@B:=d�sh7Xg]@
Z\798�di:=dVFc@
8?F[w �Qj�:_8;r�Fc7�FcC;@�`�E9Z�FvF]C�E"Fh:p8�F]C;:=dv79WMYV@�Z�Fhg]@�Z\79rX8;:pF]:_798�E9f;f;gc7XE9ZeC�FcC;@
{?8�7"j�mp@�xMr9@oW�E9d]@�:_dSdi@[f�EageE"Fc@[x�`�gc79s%F]C;@
Z
798?F]gc79mbdiF]gc>�Z�Fc>;gc@9�Msh7MxM:n�TZ
E"Fc:p7X8�dD:_8�FcC;@
{?8�7"j�mp@�xMr9@oW�E9d]@BZ
E98�WT@
Z
E9g]gc:p@�xt7X>MF�@[EXdi:_mp�Xw

� � � � !0* # 34� �+% � *9!0%�-A# � 9"� %A#

ADC;@0d]@[Z\7X8�x5:_shE9r9@B>;8�xM@
gedVFeEa8�x;:p8;r f;g]7XW;m_@
s j�@
Z
798�d]:_x;@
gS:_85F]C�:_dodi@�Z�Fc:p7X8�:=dod]Z
@\q
8�Eagc:p7/g]@�Z\7Xr98;:pF]:_798t7X8 ^u:=xM@
7vdi@�<X>�@
8�Z
@[d[w���@of;g]7Xf�7?di@oE
`�geEash@[j�7Xg]{vW�E9d]@[x 798 FVj�7
{?:_8�x;d�7a`�Ehf;g]:_79gc:'{u8;7"j�m_@[xMrX@v|�f;g]@�xM@\��8;@[x5dcZ\@
8�Eagc:p7?d,E98�x5¢0= dcZ\@[8;@Bsh7MxM@
m³w�ADC;:=d
Eaf;f;gc7XEXZeC�C�E9d,WT@
@[8�E9f;f;m_:p@�xt798�^u:_xM@[7vd]@[<?>;@[8�Z\@�dK79`�FcC;@ � �o»uq % �*^u:=di>�Eamzdi>;gc^9@[:pmpq
m_E98�Z\@�@
>�g]7Xf�@�Ea8�f;g]79YV@[Z\F[w

� #�9.��%8,�� !09�� %A# �Q>;gKrX7XEam�:_dKF]70x;@\F]@�Z�F,sv7XW;:_mp@�7XWMYV@[Z\Fcdo­�d]f�@�Z\:=Eam_mp�vfT@
79f�mp@¯®�Ea8�xvF]7
Ea8�E9mp� $
@SF]C;@[:pgDWT@
C�E¯^u:_79g�wXADC;:=d,j�7Xg]{v:=d�W�E9d]@[x�7X8tF]C�g]@[@SCu�uf�79F]C;@�di@�d
|?��gedVF,j�@�Z\7X8Mq
di:=xM@
g�EodiFcE"Fc:_ZDZ[Eash@
geE;�"d]@[Z\7X8�x/j�@,>�d]@DEo>;8�:_<?>;@Dsh798;7MZ
>;m_E9g�Z
Eash@[gcEoEa8�x0F]C�:pgex0j,@
xM@[E9mbj�:nFcC�g]@�Eampq Fc:psh@
Z
798�diF]geEa:_8?Fcd[w;ADC;@���gedVF�Cu�uf�79F]C;@�di:=d
­ dVFeE"F]:=Z
Z[Eash@
geEX®�:=d�7a`�Fc@
8
^9@
gc:p��@[xh`�7Xg,Z
>;gcg]@[8XF�^?:=d]>�Eamzdi>�g]^X@
:_mpm=Ea8�Z
@�8;@
FVj�7Xg]{MdKE98�xtE9mpm_7"j�d�>�dKF]7hd]:pshf;m_:n`��hFcC;@
mp7"jDq�mp@[^9@[m�xM@\Fc@[Z\F]:_798�7a`�sh79W�:pm_@
79W;YV@[Z�Fed�jBw g[w F[wTEh�;lM@[x5@[8u^?:_gc798;sh@
8?F�w�ADC;@/d]@[Z
798�x
C?�ufT7aFcC;@[d]:_dQ­�>;8�:_<?>;@osh798;7MZ\>�m_E9gKZ
E9sv@[gcE?®~:=dK^X@
gc:n��@�xh:p8�Eam_sv7?dVF,Eam_mTZ
>;g]gc@
8?FK^u:=di>�Eam
di>;gc^9@[:pm_m=Ea8�Z
@�8;@
FVj�7Xg]{Md[w�ADC;@5F]C;:_gex�Cu�uf�79F]C;@�di:=d�­�gc@[E9mnq³F]:_sh@�Z\798�dVFcgcE9:p8?Fcde®/:_dh^X@
gc�
:p8?F]@[g]@�dVFc:p8�r5EXdo:nF
:_shf;mp:_@[dBF]C�EaFoFcC;@td]79m_>MF]:_798�dBd]C;7X>;m_x�WT@�79WMFeEa:_8;@[x�j�:nFcC�E�d]C;7XgiF
Z\79shf;>;F]:_8;rSFc:psh@X�": w @9w"d]C;79g]F]@[g�FcC�Ea80F]C;@�F]:_sh@�`�gc@[<?>;@[8�Z\�BWT@\FVj,@
@[8
FVj,7QZ
798�d]@[Z
>MF]:_^9@
:ps�EarX@[dS7a`�F]C�@/d]@[<?>;@
8�Z\@9w �,>MFQ:pFBEam=di7t:_shf;m_:p@�dQEt`�>;mpm_��Ea>MFc79s�E"Fc@[x�d]�MdVFc@
s5w � `�F]@[g
E
f;gc@[d]@
8?FcEaF]:_798�79`bg]@[m_EaF]@[xhj,79gc{z�9j,@SW;gc:_@\¡��hf;gc@[d]@
8?F�FcC;@oZ
>;gcg]@[8XF�mp7"jDq�mp@[^9@[m�:_shE9r9@
f;g]7MZ
@[dcdi:_8;r5F]@�ZeC;8;:=<?>;@[d/>�d]@[x�`�7Xg0sh79W;:_m_@ 79W;YV@[Z�FhxM@\Fc@[Z\F]:_798�E98�x�F]geE9Ze{u:_8;r�w-ADC;@
8
FVj�7�{?:_8�x;do79`KE f;gc:_79gc:�{u8;7"j�m_@[xMrX@
j�@v>�d]@/E9g]@vxM@[dcZ\gc:pWT@[xbwT�-:_gcdiFoj,@/x;@[dcZ\gc:pWT@0FcC;@



� � �������	��
���
������������

g]7Xmp@�79`�E�f;gc:p7Xg]:9¢�=�dcZ\@[8;@�sh7MxM@
muEa8�xBx;:nyz@
gc@
8?F�jDE¯�Md'7a`;gc@
f;gc@[d]@
8?Fc:p8;r,FcC;:_d+:_8M`�79gcs�E"q
F]:_798bwM»u@[Z
798�xtj�@oE9xMgc@[dcd~F]C�@Qf;gc79W�mp@[s 79`bC;:prXCMq�mp@[^9@
mTxM@[dcZ\gc:_fMF]:_798�79`bsv7XW;:_mp@Q79WMYV@�Z�F
W�@[C�E¯^u:p7XgQ>�d]:_8;r rX@
8;@[g]:=Z
7XW�di@[g]^"E9W;mp@/@
^X@
8?FcdoEa8�x�Eaf;f�mp:=Z
EaF]:_798Mq¬xM@
fT@
8�xM@
8?FBd]Z
@
8�E9giq
:p7?d
w��-:_8�Eam_m_�9�bgc@[d]>;mpFcdB7XWMFcE9:p8;@�x�798�xM:pyT@[g]@[8XF/^?:=d]>�Eam�d]>;gc^9@
:_m_m_E98�Z\@�Eaf�f;mp:=Z
EaF]:_798�d
:p8
F]C;@B@[>;g]7Xf�@�Ea8 @�d]f;g]:pF�f;gc7aYV@[Z\F � ��»?q % � Eagc@od]C;7"j�85Ea8�x�xM:=d]Z
>�dcdi@�x'w

� *�( 3 9�*�, ' %=� & ¼�7XC;@
8�����gc@
sh7X8�x�6�@[xM:_798;:+Ea8�x ��@[^¯EaF]:=E5­ ��8�:p^X@
gedi:pFV�t7a`�»u7X>MF]C
¼,Eam_:n`�7Xg]8;:=EX®\�a:_8)= � ¹ % � B d��o» � 6 `�7MZ\>�d�7X8h@
^9@[8?FKg]@�Z\7Xr98;:pF]:_798v:p8u^X79m_^?:_8;r�^9@[C;:=Z\m_@[d
Ea8�x�Cu>;s�Ea8�dB­i° ¢X´"²�Ea8�x�°   ?a²�®\w;ADC;@�f�Eag]F]:=Z\>;m=Eagc:pFV��7a`�FcC;:=d�j�7Xg]{�:=d,F]C�E"F�^u:_xM@[7Xd�E9g]@
��mpsh@�x5W?��8;7X8Mq ��lu@�x5Z
Eash@[gcEXd
w;ADC;@[��>�di@�x�sh7MxM@[m_dS7a`�s�Eaf�d�79`~F]C;@
@[8u^?:_gc798;sh@
8?F
F]7hf;m=E9Z\@BE9@
gc:_E9mT:_s�EarX@[dD:_8�E98 
 ����� �����z{u8;7"j�8�s�Eaf5Ea8�x�Evf;g]7Xf�@[giFV� 8;@\FDF]7tZ
79svq
f;>MF]@S@
^9@[8?Fcd�Ea8�xvdiFcEaF]@�d�:p8u^X79m_^9@[x/:_8�f;g]@�xM@\��8;@[xhEa>;F]79s�EaFcE�xM@[dcZ\gc:_W;:p8�r�d]:pF]>�EaF]:_798�d[w
(�@
g $
7Xr�­ �S«VA�¹ � ®~f;gc79fT7Xd]@[d�EBd]�MdVFc@
s EaW;m_@DF]7
xM�u8�E9sh:_Z[Eam_mp�vxM@[dcZ\gc:pWT@�dcZ\@
8�@[d~j�:pF]C
C?>�shE98�d[w;ADC;@�79gc:prX:p8�E9mp:pFV�h7a`-C;:_dDj,79gc{�:=d,F]C;@BEaf�f;mp:=Z
EaF]:_798�@
8u^u:pgc798;sh@[8XF�|MEvd]7MZ
Z
@
g
dVFeE9xM:_>;s ­V°_µ\²'Ea8�x�°  Dh"²�®�Ea8�x�F]C;@Q:p8M`�@[g]@[8�Z\@Qsh@\F]C�7uxtW�E9d]@[xh7X8�F]:_sh@S:_8XFc@
gc^"EamTmp7Xr9:=Za�
F]7hxM@[dcZ\gc:pWT@�Fc@
shfT79geEamzdi@�<X>�@
8�Z
@S7a`b@[^9@[8XFed
�?j�C;:=ZeC�E9g]@SZ
79shf;>MFc@[x�Ea8�xtFV�?fT@[x di@[fMq
EageE"F]@[mp�Xwu«¬8XFc:pm_m_@
Ea8�x �,79W;:=Ze{�­ 65«VA�65@[x;:_Evm=EaW�®\�;:p85Ehdi:_sh:pm=Eag�@[8u^?:_gc798;sh@
8?F��X`�7MZ
>�d
798�Ea8�E9mp�Md]:_d,79` � sv@[g]:=Z
E98 `�7u79F]W�E9mpm�dcZ\@[8;@[d[w;ADC;@[:pg�E9:ps�:_dDFcC;@Bgc@[Z\7Xr98;:pF]:_798�7a`~f�Eag]q
F]:=Z\>;m=EagBdiF]geE"F]@[r9:_@[do:_8�Z
79shf;m_@\l�f;m=E¯�9@[gcd�B�:_8?F]@[gcEXZ�F]:_798�dv­i°  9¶"²�Ea8�x�° ¢0?a²�®\wzADC�@vs�E9:p8
f�7X:p8?FD:_d�F]C�E"FDF]C;7?di@oE9Z\F]:_^?:pF]:_@[dDE9g]@Q8;7aF-YV>�diFDCu>;s�E98 WT@
C�E¯^u:_79ged�W;>MF�Cu>;s�Ea8�r9gc79>;f
W�@[C�E¯^u:p7Xg[wz»uC�EaC�­ ��8;:_^9@[gcd]:pFV��79`�¼�@
8?F]geEam-�+m_79gc:=x;EX®�:_dS:p8?F]@[g]@�dVFc@[x�Wu��xM�u8�E9sv:=Z
xM@
q
d]Z
g]:_fMF]:_798v7a`zCu>;s�Ea8vW�@[C�E¯^u:p7Xgcd-:_8h7a�tZ\@D@
8u^u:_g]7X8;sh@
8?FcdD­V°  ¯²TEa8�x�°  9¢"²�®�w0@�^9@
8v:p`TFcC;@
f;g]7XW;m_@
s :=dQF]C;@�gc@[Z
79r98�:nFc:p7X8�7a`,mp7X8;r�xM>;geE"F]:_798�E9Z\F]:_^?:pF]:_@[d[�zF]C�@hE9>MF]C�79gedQ:_8�d]:_diFB798
F]C;@D:_svfT79g]FcE98�Z\@D79`�F]C�@,gc@[Z
79rX8;:nFc:p7X8
7a`.B {X@
�
:_8�diFcE98XFed�B¯j�C;:=ZeChEagc@KFcC;@�Z\7X8�xM:pF]:_798�d-7a`
ZeC�Ea8;rX:p8�r/diFcE"Fc@[d�:p85Ea8�Ea>MFc79s�E"Fc798tgc@
f�g]@�di@[8XFc:p8�rBF]C;@�rXmp7XW�EamTW�@[C�E¯^u:p7Xg[wuADC;@�· <�@[�
:p8�diFcE98?FcdV¸�Eagc@or9@
8�@
geE"F]@�x j�C�@
85Z\@
g]FcE9:p85Z\7X8�xM:pF]:_798�d�E9g]@�gc@[E9mp:=di@�x'w
A�@�d]d]:p@[g�­ � � @K¹ � ®\�K:_8�FcC;@ % @�¹�¼ @ % AD« � � f;g]79YV@[Z\F[��f;gc79fT7Xd]@[dvEa8�79gc:_r9:_8�Eam

sv@
F]C;7MxvFc7
xM@[dcZ\gc:pWT@�WT@
C�E¯^u:_79g�w % @\F]gc:;8;@
Fcd�Eagc@�>�di@�x/F]7
gc@
f;gc@[d]@
8?F�xM�u8�E9sv:=ZD@
^X79m_>Mq
F]:_798�d+7a`�E�Z[Eag-f�Eagc{�d]Z
@
8;@�j�:pF]C/Cu>;s�Ea8�d+Ea8�xB^X@
C;:=Z\m_@[d�­V° £X¶a²uE98�x�°_µ
£a²�®�w �,>MluF]798/Ea8�x
�o798;r�­ �S8;:_^9@
ged]:nFV��7a`~»M>�d]d]@\l�®,s�E9x;@
Ea8�:pshfT79g]FcEa8?FSZ
798?F]gc:pW�>MF]:_798�F]7hFcC;@
xM79s�E9:p8
j�:nFcC�F]C;@ �Q« @ ��»�f;gc7aYV@�Z�F ­V°_µ� "²�®\w�ADC;@ d]�MdVFc@
s2j,EXdBEaW;m_@hF]7�xM@�Eam�j�:pF]C�Cu>;s�E98�d
Ea8�x�^9@[C;:=Z\m_@[d�7X85diF]gc@
@
FcdD7Xg�:p8�Z[Eag�f�E9g]{Md[w � C;:_r9C5mp@[^9@[mbg]@[f;gc@[d]@
8?FcEaF]:_798 W�E9d]@[x�798
�,E¯�X@[d]:_E98h8;@\FVj,79gc{Md�jDE9dKZ
79shf;>MFc@[x'wuADC;:=dKj,79gc{vf�7X:p8?Fcd�79>;FKF]C�@Q8;@�Z\@�d]d]:nFV�/F]7vxM@[E9m
j�:nFcC�>;8�Z\@[giFeEa:_8?FV�/Ea8�x0Fc7B>�d]@SZ\7X8XFc@\luF]>�EamM:_8M`�79gcs�E"F]:_798vFc7B@
8;C�E98�Z\@�x;@\F]@�Z�Fc:p7X8tEa8�x
F]geE9Ze{u:p8�r gc@[d]>;mnFed
wz«¬8�F]C;@hdcEash@/^X@
:_8b�z«¬^"Ea8;7"^�E98�x �ogc:ps�d]798�­ 65«VA�®Qj,79gc{�7X8�xM@
q
F]@[Z\F]:_798�79`�Cu>;s�Ea8�E98�x�^9@[C;:=Z\m_@tW�@[C�E¯^u:p7Xgcd
:p8�E�Z
E9g0f�E9g]{zw+ADC�@ :_8XFc@
gc@[diF/79`�F]C;:=d
g]@�di@�EageZeC0:=d�:_8/FcC;@�@[^9@
8?FKZ
79s0W�:p8�EaF]:_798hsh@\FcC;7Mx�­V° ¢;µ\²�®�w � W�@[C�E¯^u:p7Xg�:_d�g]@[f;g]@�di@[8?F]@[x
W?��E�di@
F
7a`Dg]>�mp@�dBW�E9d]@[x�798�E�diF]7MZeC�EXdVFc:_ZhZ\7X8?F]@\luF]q `�gc@
@hr9geEashs�Eag��zj�C;:=ZeC�E9mpm_7"j�d
Z\@
g]FcE9:p8�Z\79s/W;:_8�E"Fc:p7X8�d
79`Sdi:_shf;mp@5Z\7X8�diFcEa8?F0f�g]@�xM:_Z[E"Fc@[d[w-ADC;@�r9@[8;@
geEam,d]ZeC;@[sh@ 7a`
79>;g�E9f;f;gc7XE9ZeC/:_d�W�E9d]@[xv798/F]C�@�>�d]@,79`Tf�g]@�xM@\��8�@[xhd]Z
@
8�E9g]:_7Xd,°_µ >¯²�Ea8�xhdcZ\@
8�@�sv7MxM@[m
°pµ�´"²�w�«¬8�F]C�:_dvdi@�Z�Fc:p7X8�j�@tf�g]7Xf�7?di@tE�sh@
F]C;7Mx�W�EXdi@�x�798�F]gc@
@�dBFc7�xM@[Z
m_E9g]@ @
^9@[8?Fcd
° ±�>�²�Ea8�x 7X8 Fc@
shf�7XgcE9m'mp7Xr9:=Z
d,Fc7hx;@[Z\m=Eagc@BEaf;f�mp:=Z
EaF]:_7985xM@
fT@
8�x;@
8?FSd]Z
@
8�E9g]:_7Xd[w

� *�� !0*9� 9"� %A#



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � ]
«¬8tF]C�:_d�d]@[Z\F]:_798 j,@oj�:pm_mbdiC�79g]F]m_�vf�g]@�di@[8XF,F]C�@ofT@
geZ\@[fMF]:_798�Z\7XsvfT798�@
8?F,j,@oC�E¯^9@

>�di@�x'w � sh7Xg]@�xM@
FcE9:pm_@[xhxM@�d]Z
g]:_fMF]:_798�Z[Ea8hW�@D`�7X>;8�xh:_8�° £u±¯²�waADC;@�fT@
geZ\@[fMF]:_798hsh@\FcCMq
7ux�d�Eagc@�dVFeEa8�x�Eagex/7X8;@[d�j�C;:_ZeCh^X@
gc:n`��0F]C;@�gc@[E9mnq³F]:_sh@�Z\7X8�dVFcgcE9:p8?F�Cu�uf�79F]C;@�di:=d
wXADC;@
:_g
g]7Xmp@/:_dQF]7�:_8�Z\gc@
sh@
8?FeEam_mp��f;gc7"^u:_x;@/E�C;:_diF]7Xg]�579`�F]C;@hfT@
gedi7X8�dQj�C;7�C�E¯^9@0WT@
@[8�xM@
q
F]@[Z\F]@�xt:_8 FcC;@odcZ\@[8;@9wu«�FD:_dDZ
79shf�7?di@�x�7a`�`�79>;g,s�Ea:_8�d]>;WMq�f�Eag]Fcd[|Xsh79F]:_798�x;@\F]@�Z�Fc:p7X8b�
f�@[gcd]798�x;@\F]@�Z�Fc:p7X8b��fT@
ged]798�F]geE9Ze{u:_8;r�E98�x}d]sv7u79F]C;:_8;r�w @�EXZeC�di>�WMq³f�Eag]F�Z\7X8XFeEa:_8�d
EampF]@
gc8�EaF]:_^9@Ssh@
F]C;7Mx;d,j�C;:=ZeC�E9g]@QshE98u>�Eam_mp�td]@
m_@[Z\F]@�x Ea8�xtf�E9gcE9sv@
F]gc:%$[@[xh:_8�EvZ\7X8Mq
��r9>;geE"Fc:p7X8 f;C�E9d]@9w

� %59"� %A# ,.*�9�*9! 9"� %A#
657aFc:p7X8
xM@\Fc@[Z�Fc:p7X8
:=d�W�EXdi:=Z
E9mpm_��EDF]C;gc@[d]C;7Xm_xM:_8;r�79`MF]C;@DxM:pyT@[g]@[8�Z\@�7a`uF]C�@,Z
>;g]gc@
8?F

:ps�EarX@hj�:nFcC�gc@[d]fT@[Z�F�Fc7�E�gc@\`�@[g]@[8�Z\@h:_s�Ear9@Xw �,@\`�79gc@vF]C;@tx;:nyz@
gc@
8�Z
@h:_d
Z
79shf;>MFc@[x
j�@Q��mpF]@
gDFcC;@BZ\>;gcgc@
8?F,:_s�EarX@Qj�:pF]C5E ��� �/rXE9>�dcdi:=Ea8���mnFc@
gDF]7vgc@[xM>�Z
@�8;79:=di@XwMADC;@
8
`�79gD@[EXZeCtf;:plu@[m'j�@oZ\7Xsvf�>MF]@oF]C�@oE9W�di7Xmp>;F]@�xM:nyz@
gc@
8�Z\@oW�@
FVj�@[@
8 :pFcdD:_8?F]@[8�di:pFV��­�rXg]@[�
79g�Z\7Xmp7X>;g�®+E98�x0F]C;@�:_8?F]@
8�di:pFV�079`�F]C�@�Z\79gcgc@[d]f�7X8�xM:_8;rQf�:nlM@
m�:p8vF]C�@�g]@
`�@
gc@
8�Z
@,:_s�EarX@9w
«�`,FcC;:=d0xM:pyT@[g]@[8�Z\@�:=d
rXg]@�E"Fc@
g�F]C�Ea8�E�Z\@[giFeEa:_8�F]C;gc@[d]C;79m=x��K��F]C;@ f;:nlM@[mK:=dBs�Eagc{9@[x
E9dQsv7XW;:_mp@hEa8�x�7aFcC;@
gcj�:_d]@0:pF�B dos�Eagc{9@[x�EXd�dVFeE"F]:_798�Eagc�9w ��@/F]C;@[8�>;fzx;EaF]@/F]C;@vg]@
`�q
@
gc@
8�Z
@S:_shE9r9@����Sj�:pF]C�:p8M`�7Xg]s�EaF]:_798�`�gc79s F]C�@oZ
>;g]gc@
8?FK:_s�EarX@���	DEXZ
Z\7Xgcx;:p8;r�Fc70FcC;@
`�79m_mp7"j�:_8;rv@[<?>�E"Fc:p7X8b|

�
� � � ����
 "��
����
���	
��@odi@[@�F]C�EaF�`�79g�
 � ��j,@SxM@
F]@�Z�F�sh79F]:_798tE9d�F]C;@oxM:pyT@[g]@[8�Z\@�WT@\FVj,@
@[8tdi>�W�di@�<?>;@
8?F
:ps�EarX@[dK:p8�FcC;@Qd]@[<?>;@[8�Z\@QEa8�xhFcC�E"F�`�79g�
 � �
sh79F]:_798�:=d�xM@
F]@�Z�F]@�x�j�:pF]C gc@[d]fT@[Z�FKF]7
E0��lu@�x�W�E9Ze{ur9gc79>�8�x�:_shE9r9@Xw���Ea8�x�
�Eagc@of�EageEash@\Fc@
ged,7a`�FcC;@Bsh7aFc:p7X85x;@\F]@�Z�Fc79g�w

� *�%+�.( * ,&*�9�*9!09�� %A# ADC;@�r97?Eam,:_d�F]7�xM@\Fc@[Z\Fhj�C�:_ZeC�sh79W;:_mp@5gc@
rX:p7X8�d5­�W;m_79W�de®
Z\79gcgc@[d]f�7X8�x�F]7 E�fT@
ged]798bw���@0>�di@0Etsv7MxM@[m�79`�Etf�@[gcd]7985j�:pF]C h�f�EageEash@\Fc@
ged
|MFcC;@
f�7?di:pF]:_798k79`oFcC;@�Z
@
8?F]@[gt7a`
rXgcE¯^u:pFV�8�����������X� ��!"�����#"]��F]C;@�C�@
:_r9C?F�#�������Ea8�x�FcC;@
j�:_xuFcC �$���%��:_8�F]C;@ �'&�:_shE9r9@X�'F]C;@���&�fT7Xd]:nFc:p7X8 �����)(+* ����!�(,* "Q7X8�F]C;@�r9gc79>;8�x
f;m_E98;@�7a`zFcC;@SdcZ\@
8�@9�"FcC;@ ��& j�:=xuF]C � (,* Ea8�xvFcC;@ ��& d]:%$[@�# (,* w9ADC;@SW�7X>;8�xM:_8;rBWT7¯l
7a`�E�fT@
ged]798�:_d
x;@\��8;@�x�W?��F]C;@�:_s�EarX@vsh@�E9d]>;g]@�d ����� ���%� ����! ���%� "c�-# ����� @
F � ����� w
ADC;@5f�@[79f;m_@�x;@\F]@�Z�Fc:p7X8�E9mprX79gc:nFcC;s�Ea8�E9mp� $
@�d
FcC;@�di@
F�7a`SW;m_79W�d
w �,7aFcC ��& :_shE9r9@
Z\gc:nFc@
gc:_E�Ea8�x ��&�d]Z
@
8;@hZ\gc:nFc@
gc:_E�Eagc@0>�d]@[xbwbADC;@0��gcdiFo7X8;@[d�E9g]@/W�E9d]@[x�798�FcC;@��'&
xM:_diFcE98�Z\@0W�@
FVj�@[@
8�W;m_79W�dS:_8�F]C�@0:_shE9r9@Xw�ADC;@/r97XE9mb:=d�Fc7tsh@
gcr9@BFcC;@/Z
mp7?di@�dVFSW�mp7XW�d
:p8�F]C;@�:ps�E9r9@9w�ADC;@�di@�Z\7X8�x�7X8;@[dvEagc@ W�EXdi@�x�798�Z\7X8�dVFcgcE9:p8?Fed
798�F]C;@ ��& C;@
:_r9C?F
Ea8�x�j�:=xuF]CbwTADC;@ ��& sh@[EXdi>�g]@�d�Eagc@o7XWMFcE9:p8�@[x�Wu� m_:p8;@�Eag�f;gc7aYV@�Z�Fc:p7X8�79`+FcC;@
:_shE9r9@
f;m_E98;@9w

� *�%+�.( * 9���34! & �+# -
ADC;@�r97?Eamu7a`TF]C;:=d�diF]@[fv:=d~Fc7B>;fTx�E"F]@DFcC;@�d]@\F�7a`TF]geE"YV@�Z�Fc79gc:p@�d
w"�;7Xg~F]C�EaF�f;>;gcf�7?di@X�

F]C;@vf�@[gcd]798�d�j�C;7�C�E¯^9@/W�@[@
8�xM@
F]@�Z�F]@�x�:_8�FcC;@vZ
>;gcg]@[8XFQ:ps�EarX@0s/>�dVFoW�@vs�E"FeZeC;@[x
j�:nFcC�FcC;7Xd]@
xM@
F]@[Z\F]@�x�:_8�F]C;@Bf�g]@[^?:_79>�d�7X8;@[d[w;ADC;:=d�s�E"FeZeC;:p8�rhZ[Ea8�W�@
x;@\��8;@�x5E9d�E
`�>;8�Z�Fc:p7X8�`�g]7Xs F]C;@�d]@\F/.1032�4/7a`,f�@[gcd]798�d�xM@
F]@�Z�F]@�x�E�Fc:psh@ �5� �v:_8XFc7�F]C;@�d]@\F/.10
7a`DF]C;@�f�@[gcd]798�d
xM@\Fc@[Z\F]@[x�E�F]:_sv@��ew ��@t>�d]@ ¢�E9mnFc@
gc8�E"Fc:p^X@vsh@
F]C;7Mx;d[|-E5sh@
F]C;7Mx
W�E9d]@[x�7X8�FcC;@�E9sh79>;8?F/79`S7"^9@[g]m=Eaf�:_8�FcC;@ ��& :_s�Ear9@X�+E�sh@\F]C�7ux�W�E9d]@[x�798�FcC;@
f;g]7¯lM:_sh:nFV�t79`~F]C;@
fT@
ged]798�dD:_85F]C;@ ��& d]Z
@
8;@
E98�x�Ehgc@[diF]gc:_Z\F]:_^9@�sh@\F]C�7ux5W�E9d]@[x�798
F]C;@�f;g]7¯lM:_sh:nFV��7a`�F]C�@ fT@
gedi7X8�d
:_8�F]C;@���& dcZ\@[8;@9w-ADC;@���gediF/sh@\FcC;7Mx}­�W�EXdi@�x�798
F]C;@0E9sh79>;8?F�7a`~7"^9@[g]m=Eaf�:p8�F]C�@ �'& :_shE9r9@¯®�diFcEaF]@�dDF]C�EaF�FVj�7hfT@
gedi7X8�d�xM@
F]@�Z�F]@�x5E"F



� � �������	��
���
������������

FVj�7
Z
798�d]@[Z
>MF]:_^9@,F]:_sh@[d�Eagc@�FcC;@SdcEash@�gc@[EamMfT@
ged]798h:n`zFcC;@�f�@[gcZ
@
8?FcE9r9@D7a`'7"^X@
gcm_E9f07a`
F]C;@[:pg�WT79>;8�xM:p8�r/WT7¯lt:_dDrXg]@�E"Fc@
g�F]C�E98�E/F]C;gc@[d]C;7Xm_x'wMADC;@�d]@[Z\7X8�xtsh@
F]C;7Mx�s�E"FcZeC�@[d
E�f�@[gcd]798�E"F�Fc:psh@ �Dj�:nFcC�E�fT@
gedi7X8�E"FSFc:psh@ �1���
:p`�F]C�@
:_g��"& xM:_diFcE98�Z\@/:_dSW�@[mp7"j
E
FcC;g]@�diC�79m=x'w;ADC;@oF]C;:_gextsh@\FcC;7Mx�:=dDdi:_sh:pm=Eag,Fc7/FcC;@Bdi@�Z\7X8�xt7X8;@9�MW;>;F,FcC;@o`�>;8�Z\F]:_798
s0>�diF�W�@B@[:nFcC;@
g�E98�:_8"YV@�Z�F]:_79857Xg�Evd]>;g YV@[Z\F]:_798bw

� :;%8% 9 . �+#&-
ADC;@D��gedVF�r97?EamM79`�FcC;:_dKdVFc@
fh:_d�F]7BZ\7Xg]gc@[Z\F~@[g]gc79ged-s�E9xM@D:_8/FcC;@�f;gc@
^u:_79>�d-fT@
geZ\@[fMq

F]:_7980diF]@[f�d�7X8BF]C�@�xM:pyT@[g]@[8?F �"& sv@�E9d]>;gc@[db79`�E�fT@
gedi7X8b|#�����)(+* �)��!�(,* "TF]C;@�f�7?di:pF]:_798
798�F]C;@trXg]7X>;8�x�f;m_E98;@9� #������hF]C;@�C�@
:_r9C?F0Ea8�x �$���%�tF]C;@�j�:=xuFcCbw�ADC;@td]@[Z
798�x�r97?Eam
:_d�Fc7�@[diF]:_s�E"F]@ ���"�)(+* � �"!�(,**"�FcC;@t:_8�dVFeEa8?FcE98;@
7X>�d�difT@
@�x�7a`,F]C;@�fT@
ged]798�d[wbADC;gc@
@
dish7u7aFcC;:p8�rQsh@\FcC;7Mx;d~Eagc@K>�d]@[xbwaADC;@K��gcdiF-sh@
F]C;7Mx/>�di@�d~ESdiFcEa8�x;Eagex <BE9mps�Ea8
��mnFc@
g�w
ADC;@,diFcEaF]@,^9@�Z�F]7Xg�:=d~xM@\��8�@[x
Wu� ������(,**� ��!�(,**� � ��(,* � �"!"(+* "cw¯ADC�@�m_:p8�@[Eag~xM�u8�E9sv:=Z
sv7MxM@[mb:=d�W�E9d]@[x�798�FcC;@BCu�?fT7aFcC;@[d]:=d�7a`�EhZ\798�dVFeEa8?F�difT@
@�x'w�ADC;@
d]@[Z
798�x�Ea8�x FcC;:_gcx
sv@
F]C;7Mx;dBE9g]@vgc@[d]f�@�Z�F]:_^9@[mp��sh@�xM:_E98�E98�x�sv@�Ea8���mnFc@
gc:p8�r�j�:pF]C�F]@[shf�7XgcE9m-j�:_8�xM7"j
di: $
@t¢��+±�79g�>�w � � � (,* � � ! (+* "Q:_d0:p8;:pF]:=Eam_:=di@�x�Wu��Z\79shf;>;F]:_8;r �%����" � ��� 0�� 2 ��� 032�4��

� 0F]C;@[8�@�E9ZeC�7a`+F]C;@�`�7X>;g�^"Eam_>;@[d5��� (,* ����! (+* � � � (,* Ea8�x��"! (+* Eagc@o��mnFc@
gc@[x'w

� � 4"!0* #&* :;%8,.*�( � d�79>;g5r97?Eamo:_d�Fc7�f;gc7"^u:_x;@�E�`�geEash@[j�7Xg]{�j�C;:=ZeC Z[Ea8�WT@
E9x;E9fMF]@�x�F]7�d]fT@[Z\:p��Z�Z\7X8�xM:pF]:_798�d j�@�f;g]7Xf�7?di@5Fc7�xM@
��8;@�FVj�7�{?:_8�x;d�7a`
E�f;g]:_79gc:
:p8M`�7Xg]s�EaF]:_798�d�|�¢0=3dcZ\@[8;@�sh7MxM@
mv­�d]@
@5F]C�:_d�di@�Z�F]:_798T®hEa8�x�f;gc@[x;@\��8;@�x�d]Z
@
8�E9g]:_7Xd
­�d]@
@�di@�Z�F]:_798 ±9®\w�¢0=�d]Z
@
8;@�sh7MxM@
mB:=d5E�f;gc:_79gc:Q:_8M`�79gcs�E"Fc:p7X8�j�C;:=ZeC Z
798?FcE9:p8�d�E
xM@[dcZ\gc:pf;F]:_798�7a`'FcC;@QdiFcEaF]:=Z�@
8u^u:_g]7X8;sh@
8?FK79W�di@[g]^X@[xvWu�vE
Z[Eash@
geE;w?�;7XgK@[EXZeC�Z
Eash@[gcE
mp7u79{u:_8;r�E"F E�f�Eag]F]:=Z\>;m=Eag�@[8u^?:_gc798;sh@
8?F��KE�di@�Z\>;gc:pFV��79fT@
geE"Fc79g�s/>�dVF�f;g]7"^u:=xM@9�K:p8
E Z\7X8M��rX>;gcEaF]:_798�f�C�E9d]@9�Tf�@[giFc:p8�@
8?Fo:_8M`�7Xg]s�E"Fc:p7X8�E9Z[Z\7XgcxM:_8;r�Fc7 FcC;@/`�79gcshE9mp:=d]s j,@
f;g]7Xf�7?di@Xw;�;7Xg�sv7Xg]@BxM@
FcE9:pm=dD798�F]C�@Bg]7Xmp@o7a`�d]Z
@
8;@Bsh7MxM@[m':p85^u:_x;@
7�>;8�x;@
gedVFeEa8�xM:_8;r
di@[@ °_µ[´"²�wzADC;@/¢�= dcZ\@[8;@0sh7MxM@[m-Z
798?FcE9:p8�dS:p8�E9x;x;:nFc:p7X8�F]7�r9@
7Xsh@\F]gc:=Z
:_8M`�79gcs�E"F]:_798
di7Xsv@Bd]@
s�Ea8?Fc:_ZQ:p8;`�79gcshEaF]:_798bwM«�Fed�dVFcg]>�Z�F]>�g]@o:_dDs�EXxM@�7a`�E/d]@\F�f;Cu�Mdi:=Z
E9m'79WMYV@�Z�Fed
�ME
di@
FD79`-:_8?F]@[g]@�dVFc:p8;rhEagc@[EXdDEa8�x�EhZ
Eam_:_W;gcEaF]:_798�shEaF]gc:nl `�79gDF]C�@�F]geEa8�di`�79gcs�E"F]:_798t`�g]7Xs
F]C;@0 0=*:ps�E9r9@of;m_E98;@�F]7�¢�= Z\7u79gexM:_8�E"Fc@[d[w
ADC;@hr9@
7Xsh@\F]gc��7a`,F]C�@�:p8?F]@[g]@�dVFc:p8�r5E9g]@�E9do:=dBxM@[dcZ\gc:pWT@[x�Wu��E�m_:_diF
7a`,f�7Xmp�ur97X8�d

xM@\��8�@[xk:_8kf;m=Ea8;@�dtj�C;:=ZeC}s�E¯��C�E¯^X@�Ea8u��79gc:p@[8XFeE"Fc:p7X8bwKADC;@�rX@
7Xsv@
F]gc��79`
@[E9ZeC
f;Cu�ud]:=Z
EamK79WMYV@�Z�F[��79g
f;:_@[Z
@t7a`D@[<?>;:_f;sh@
8?F���:=d0E5r9@[8;@
geEam_: $
@[x�Z\�um_:p8�xM@
g0x;@\��8;@�x�Wu�
:nFed�C;@
:_r9C?F�Ea8�x :pFcd�fT79m_�ur97X8�EamzW�EXdi:=d
w
ADC;@vd]@
s�E98XFc:_Zv:_8M`�79gcs�E"Fc:p7X8�7a`,@[EXZeC�f;:_@[Z
@/79`�@[<?>;:_f;sh@
8?F
Ea8�x�79`�@[EXZeC�:_8?F]@
g]q

@[diF]:_8;r0Eagc@[Eo:=d�s�E9x;@�7a`bd]:nlhE"FiFcg]:_W;>MFc@[dS|a`�79>�gKj�:pF]Ctd]�?s/W�7Xmp:=Z�^"Eam_>;@�d�Ea8�xvFVj,7Bj�:pF]C
8?>�sv@[g]:=Z
E9m�^"Eam_>;@[d[wKADC;@5`�7X>;gtE"F]F]gc:pW;>;F]@[dtj�:nFcC�d]�us0WT79m_:_Z5^"E9mp>;@�d�Eagc@�|�F]C;@�FV�?fT@
­�@[<?>;:_f;sh@
8?Fo79gQE9g]@�EX®\�MF]C;@0`�>;8�Z\F]:_798�­�: w @9w�FcE9W;mp@X��d]@[EaF[��Z
79gcg]:=xM7Xg[�M@
FcZaw_w_w ®�F]C;@/8�Eash@
­�:³w @Xw�d]@[E"Fe¢;��Z
79gcg]:=xM79g� M�~@
FcZaw_w_w ®�E98�xkZeC�E9gcEXZ�F]@[g]:=diF]:=Z
d5­�:³w @XwK�X@
m_mp7"jB�~`�geEarX:pm_@9��@
FcZaw_w_w ®\w
ADC;@
FVj,7tE"F]F]gc:pW;>;F]@[dQj�:pF]C�8u>;sh@
gc:=Z
Eam�^¯E9mp>�@[d�j�C�:_ZeC�E9g]@B^X@
gc��>�di@
`�>;m�`�7XgQdcZ\@[8�Eagc:p7
g]@�Z\79rX8;:pF]:_798kEagc@9|KF]C;@�8;79gcs�EamSx;:_diFcE98�Z\@�Ea8�x�FcC;@�8�79gcshE9m�Fc:psh@�79`
>�dcEar9@�79`0Ea8
@[<?>;:_f;sh@
8?F[w
�+:_r9>�g]@�d�£�?hEa8�x�£�µ�diC�7"j}FVj,7/@
lME9shf;mp@�dD7a`-@
8u^u:pgc798;sh@[8XFed,j�@BC�E¯^X@Qsh7MxM@[mp@�x'º

`�79g0@�E9ZeC�@
lME9shf;mp@tF]C;@�mp@
`�F/:_shE9r9@ d]C;7"j�d
F]C;@�^?:_@
j 7XW�di@[g]^X@[x�`�gc79s2F]C;@�Z
Eash@[gcE
Ea8�x�F]C�@Bg]:_r9C?F�:ps�E9r9@BdiC�7"j�d,E�¢�=*^u:p@[j�79`+FcC;@
d]E9sh@o@[8u^?:_gc798;sh@
8?F�W�EXdi@�x 7X8�FcC;@



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � �
r9@
7Xsh@\F]gc:=Z
Eamu:_8M`�79gcs�E"Fc:p7X8hZ
798?FcE9:p8�@[x/:p8vF]C�@�sh7ux;@
m³wa«¬8vF]C;@D��gediF�@\l;Eashf;m_@9�9E�Z
7ayz@
@
g]7u79s5�TF]C�@t¢0= dcZ\@
8�@vsh7MxM@[m�Z\798?FeEa:_8�d
|zFcC;@�Z
E9mp:_W;geE"F]:_798�s�E"F]gc:plz�zFcC;@txM@�d]Z
g]:_fMF]:_798
7a`K8;:_8;@vf;:_@[Z\@�do7a`K@�<X>�:pf;sh@[8XF�­�FcC;gc@
@hdi@�E"Fcd[�z798;@0FcE9W;mp@X�z798;@hZ\79yT@[@/s�E9ZeC�:p8;@X��7X8;@
@
m_@
^"E"Fc79g��X7X8;@QxM>�dVFcW;:p8��M798;@oxM7u79g��?E98�xt7X8;@SC;@�E"Fc@
g�®�Ea8�x�F]C�@oxM@�d]Z
g]:_fMFc:p7X8t7a`bFcC;gc@
@
Eagc@[E9d�­�E�d]@[E"F�Eagc@[E��+E98�@[8XFcgcE98�Z\@X�-E98�x�E�Z\7Xg]gc:=xM79g�®�w-ADC;@�di@�Z\798�x�@\l;Eashf;m_@�:_dhE
g]@�Eam�dcZ\@
8�@�7a`�E5sv@
F]gc7�dVFeE"Fc:p7X8�:_8 ��>;gc@
s/W�@[g]r5j�C;:=ZeC�C�E9d
W�@[@
8�di@[mp@�Z�Fc@[x�:p8�FcC;@
@
>;gc79fT@[E98�f�g]79YV@[Z�F � ��»?q % �0w,«�F :_d�Ea8k@[8XFcgcE98�Z\@�79`0E�sh@\F]gc7�diFcEaF]:_7�j�:nFcCk@
:_r9C?F
@[<?>;:_f;sh@
8?FcdBE98�x�FVj,7�E9g]@�E9d[wTADC�@v@�<?>;:pf�sv@[8?F�E9g]@hdi:pl�F]>�g]8�diF]:_m_@[dBEa8�x�FVj,7 Fc:_Ze{X@\F
^9@
8�xM:p8�rvs�EXZeC;:p8�@[d[w;ADC;@BEagc@[E9dDE9g]@BEa8�@
8?FcgcE98�Z\@BEa8�x�EhZ\7Xg]gc:=xM79g�w
�+:_r9>�g]@�£u �diC�7"j�dbEa8B@
lME9shf;mp@K7a`uF]C;@,Z\7Xsvf�mp@
F]@KxM@�d]Z
g]:_fMFc:p7X8B7a`;EDF]:=Ze{9@
F+^X@
8�xM:_8;r

shEXZeC;:_8;@o`�79g�Evsh@\F]gc7�dVFeE"Fc:p7X8�:_8 ��>;gc@
s/W�@[g]r�w

� A	� 
2��&�
 � ��� � K ��O �.��� �����N� � � � �a� ���"O g \ ������� K���� 
e� �2��� O �$����� g

� A	� 
n� � 
 � ��� � K ��O ����� ���8�`O � �f� �L
 � � � �	���+g \ ������� K���� 
e� �2��� O �$����� g

ADC;@,Z
798?F]@[8?Fcd-7a`�F]C;@�¢0=�dcZ\@[8;@Dsv7MxM@[muC�E9d-8;79F-FcC;@D79WMYV@�Z�Fc:p^X@�79`�W�@[:p8�ro@
lMC�Ea>�diq
F]:_^9@hEa8�x�^9@[g]��xM@
FcEa:_m_@[x'w'«�FBC�EXdSFc7�Z
798?FcE9:p8�Eam_m-F]C;@h8;@[@[xM@�x�:_8M`�79gcs�E"F]:_798�F]75C;@[mpf
F]C;@D:_8XFc@
gcf;gc@\FcEaF]:_798
79`�^u:=xM@
7�di@�<?>;@
8�Z
@[d[w � d-F]C;:=d~:_8M`�79gcs�E"F]:_798/:_d+��m_m_@[x/W?�
EQCu>;s�Ea8



� � �������	��
���
������������

*+-JG ( 7 � �_��4 � � � � �9��� ���LO �"� ��� ��� ]
3
1+:?( 7 �2� 
���R�O �2���
6 >2*2@"3�AB8J* 7 � �_��4 � � � � �9��� ���LO �"� ��� ���
@"V=-�,;-9@"3�(D,.AB3�A @ 0 7 � � �����_� �
:2,;8�5+A GXA 3
1 7 ]��	� �
O
*+89,�GI-�/ 3�A GI( 7 � � 

:?8J/B1 �984* 7 ��� � � � ] � � ��� ��� � ����� � � � � � �

� 	�� � ����� � � ��� ��� 	�� � � � ] �
� ��� �
V+(DA	�4VJ3 7 ]�c	� �
O

� A	� 
n� � 
 u Q��.OPR�� � ��� �0��
e�
� ��R�� � ���)���8� � � ��4 � � ���2�9�0�	���LO ��� ���	���

79fT@
geE"F]7Xg,`�79g�@[EXZeC�Z[Eash@
geE/:nFed�Z\7X8XFc@
8?FcdDs/>�diF�W�@Bm_:psh:pF]@�x Fc7�>�d]@\`�>;mb:_8M`�7Xg]s�E"Fc:p7X8bw
� mpF]C;7X>;r9C�FcC;@�f;gc79fT7Xd]@[x�r9@[79sh@\Fcg]:=Zvsv7MxM@[m�E98�x�F]C;@ d]@
s�E98XFc:_Zh:_8M`�7Xg]s�E"Fc:p7X8�Z[Ea8
W�@B@[8;g]:=ZeC;@�x :_8�F]C;@�`�>MFc>;gc@9w

� #�9�*�� � ��*�9�3 9�� %A# «¬8�F]C;:=d�d]@[Z\F]:_798�j�@BE9x;g]@�d]d,FcC;@Bf;gc79W;m_@
s%79`+C;:_r9C;q³m_@
^X@
mbxM@�d]Z
g]:_fMq
F]:_798�7a`Msh79W;:_m_@�79WMYV@�Z�FbWT@
C�E¯^u:_79g'>�d]:p8�r�r9@
8�@
gc:_Z-79W�di@[g]^"EaW�mp@~@
^X@
8?Fcd�Ea8�x�Eaf�f;mp:=Z
EaF]:_798Mq
xM@
fT@
8�x;@
8?Ftd]Z
@
8�E9g]:_7Xd[w+ADC;@�gc@[Z\7Xr98;:pF]:_798�f;g]7MZ
@[dcd079`�F]@[svfT79geEamDZ\7X8�Z\@[fMFcdhZ[Ea8�WT@
g]@�xM>�Z\@�x�F]7�F]C;@�gc@[Z\7Xr98;:pF]:_798�79`SE"Fc@
shf�7XgcE9m�7X8;@[d[|�7XWMYV@[Z\FvdiFcEaF]@[d[w � 8�@[^9@[8XFv:_dvE
dif�EaF]:_7aq³F]@[svfT79geEam�f;gc79fT@
g]FV�vj�C�:_ZeC�g]@[f;g]@�di@[8?Fcd,E/d]:prX8;:p��Z
EaF]:_^9@SZeC�E98;r9@Q:p8�F]C�@odiFcEaF]@
7a`S7XWMYV@[Z\Fcd/:p8�F]C;@5d]Z
@
8;@Xw�AK�uf;:=Z
E9m�@[^9@
8?Fed0>�dcEam_m_��E9g]@h·¬Fc7�@[8XFc@
gi¸e�'·VF]7�diFcE9giFvg]>�8Mq
8;:p8�r"¸��X·¬Fc7tdVFeEa8�x�>;fM¸�7XgK·¬Fc7�mp@�E¯^9@�¸�w;ADC;@
E9mprX79gc:nFcC;s `�79gS@
^9@[8?F�g]@�Z\79rX8;:pF]:_798 :=d�FcC;@
`�79m_mp7"j�:_8;r�|uE98�@[^9@[8XFD:=d�gc@[Z
79rX8;:%$[@[x�:p`-`�79g�E0rX:p^X@
8�79WMYV@�Z�F�dVFeE"F]@X�uF]C;@�^"Eam_>;@o7a`+F]C;:=d
dVFeE"F]@�:=d
d]:prX8;:p��Z
E98XFcmp��xM:nyz@
gc@
8?F0WT@\FVj,@
@[8�Ea8�:ps�E9r9@�­�Z
79gcg]@�difT798�x;:p8;r�Fc75F]:_sv@ ���¯®
Ea8�x�Ea8;79F]C;@[g�:_s�Ear9@v­�Z
79gcg]@�difT798�x;:p8;r
F]7
Fc:psh@ ���z�uj�:nFcC������ ��� �
	"��� 	e®�w;ADC�@�F]:_sh@
:p8?F]@[g]^"E9m'W�@
FVj�@[@
8����
Ea8�x ����:=d�Z
E9mpm_@[x�g]@�Z\7Xr98;:pF]:_798�xM@
m=E¯�
	 ��� 	[w
�;79gB:_8�diFcE98�Z\@X��:p`o�-E"FBF]:_sh@ ���a�-E5f�@[gcd]798�:=d�`�Eag
`�g]7Xs2E�Z\79yT@[@�s�E9ZeC;:_8;@9�+Ea8�x

Z\m_7Xd]@tF]7�F]C�E"F�Z\7ayz@
@�s�E9ZeC;:_8;@5E"F0Fc:psh@ � � �-F]C;@[8�FcC;@�@[^9@[8XFB·¬FcC;@�f�@[gcd]798�sh7"^X@[d
Z\m_7Xd]@QFc7vF]C;@
Z
7ayz@
@�s�E9ZeC;:_8;@�¸�:_d�g]@�Z\79rX8;: $
@[xbw
ADC;@�f;g]7XW;m_@
s 7a`~@
^X@
8?FDg]@�Z\79rX8;:pF]:_798�Z[Ea8�W�@�gc@[xM>�Z\@[x F]7vFcC;@
E"Fc@
shf�7XgcE9mzf;g]7XWMq

mp@[s 7a`���8�xM:p8�r�E�di@
Fo79`�dVFeE"Fc@[doxM@[dcZ\gc:pW�:p8;r F]C;@�dcZ\@[8;@0j�:pF]C�@
8;7X>;r9C�E9Z
Z
>;geE9Z\�Xw�«¬8
7aF]C�@
gBj,79gex;d
�'d]79m_^u:p8;r�F]C�@vf�g]7XW;mp@[s 7a`,@
^X@
8?FBg]@�Z\79rX8;:pF]:_798�:=d�gc@[xM>�Z
@[x�F]7�d]79m_^?:_8;r
F]C;@�f;g]7XW;m_@
s�7a`Sd]�?s/W�7Xmp:=ZtxM@�d]Z
g]:_fMFc:p7X8�7a`DF]C�@�dcZ\@[8;@9w~»u7��-:n`�`�7Xg0@�E9ZeC�:_shE9r9@tj,@
C�E¯^9@�E�di�us/W�7Xmp:=Z5xM@[dcZ\gc:pf;F]:_798�7a`oF]C;@�dcZ\@[8;@9��:pFt:=dtdi>;��Z
:p@[8?F�F]7�Z\7Xsvf�Eagc@�FcC;@[d]@
xM@[dcZ\gc:pf;F]:_798�d,Fc7v{u8;7"j�F]C;@/ZeC�Ea8;rX@[d,j�C;:=ZeC�C�E9x�C�Eaf�f�@[8;@[x'��: w @9wMFcC;@B@
^X@
8?FcdDj�C�:_ZeC
C�E¯^9@�7MZ[Z\>;gc@[x'wuADC;:=d�dcZ\@[8;@Qx;@[dcZ\gc:pfMFc:p7X8ts0>�dVF,:p8�Z
mp>�xM@oE
F]geEa8�d]m=E"F]:_798h`�gc79s 8u>;sh@
g]q
:_Z[Eam�F]70d]�us0WT79m_:_ZS^¯E9mp>�@[dKE98�x�s/>�dVF,W�@Qr9@[8;@
gc:_Z�@
8;7X>;r9ChFc70WT@QEaf�f;mp:_@[x�F]7/x;:nyz@
gc@
8?F
@
8u^u:pgc798;sh@[8XFedDEa8�x5xM:pyT@[g]@[8?F�E9f;f;m_:_Z[E"Fc:p^X@�x;79s�Ea:_8�d[w

��9�3 9�* :;% ,&*�(
ADC;@�79WMYV@�Z�F]:_^9@�:=dDF]7tx;@\��8;@
diFcEaF]@�sh7MxM@
m=d�j�C;:=ZeC�Z[Ea85WT@B@\luF]@[8�xM@[x5E98�x�f�EageE"q

sv@
F]gc:%$[@[x'w � dVFeE"F]@�79`,7XWMYV@[Z\Fcd�:_8�F]C;@ dcZ\@[8;@h:_d0xM@\��8�@[x�Wu��Ea8�8Mq¬Eagc�5F]gc@
@�j�C�:_ZeC
g]@[f;g]@�di@[8?Fcd-F]C�@SjDE¯�BF]C;:=d,dVFeE"F]@�:=dKZ
79shf;>MFc@[x�­ di@[@S�-:pr�w9£X¢BE98tEaW�diF]geE9Z\F�@\l;Eashf;m_@�7a`
di>�ZeC�EvFcg]@[@�®�wT�;7X>;g�FV�uf�@�d�7a`�8;7MxM@�d�Eagc@BxM:=dVFc:p8;rX>;:=diC;@�x'|�7XWMYV@[Z\F�8;7MxM@[d[��xM@�d]Z
g]:_fMFc79g



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � �
8;7MxM@[d[�~79fT@
geE"F]7Xg/8�7ux;@[dhEa8�x�Z\m=E9dcdi:p��@[g/8;7MxM@�d5­�d]@
@�W�@[mp7"j `�7XgvF]C;@[:pg�xM@
��8;:pF]:_798�®\w
ADC;@Qm_@[E¯^X@[dK7a`bFcC;:_d�Fcg]@[@QEagc@�FcC;@o79WMYV@�Z�Fcd�:_8?^X79m_^9@�xh:p8 F]C�EaFDdiFcEaF]@9wM��E"F]C�@
g,8;7MxM@[d,7a`
F]C;@Bm_@[E¯^X@[d�Eagc@�8u>;sh@
gc:_Z[EambxM@�d]Z
g]:_fMF]7Xgcd,79`+FcC;@[d]@
79W;YV@[Z�Fed
w � mpm+:p8?Fc@
gcsv@�xM:=E"F]@�8;7MxM@�d
Eagc@�79fT@
geE"F]7Xg�8;7MxM@[d[w9ADC;@Sg]7u7aF�8�7ux;@�:_dKEam_j,E¯�Md�EBZ\m=E9dcd]:n��@[g�8;7MxM@�j�C;:=ZeCtZ\7Xshf;>MF]@�d
F]C;@odi�us0WT79m_:=Z�^"Eam_>;@S79`'F]C;@Q79WMYV@�Z�F,diFcEaF]@XwXADC;@Qsv:_8;:_s�Eam�F]gc@
@SdiF]gc>�Z�Fc>;gc@S:=d�gc@[xM>�Z
@[x
F]7h¢08;7MxM@�d
�'µo79W;YV@[Z�FDm_@[E"`+8;7MxM@hµoxM@�d]Z
g]:_fMFc79g,:p8?F]@[g]sh@�xM:_EaF]@o8;7MxM@�Ea8�x�µoZ
m_EXd]d]:n��@
g
g]7u7aF�8;7MxM@Xw9ADC;@�8u>;s/W�@[g�7a`zW;geEa8�ZeC;@�d-7a`TF]C;@DFcg]@[@�Ea8�x/F]C�@�mp@[8;raFcCv79`�FcC;@�W;geEa8�ZeC�@[d
Eagc@Q`�gc@
@Xw

OO

CLASSIFIER

OPERATOR

DESCRIPTOR 1 DESCRIPTOR 2

class1, label1 class2, label2

STATE  

� A	��
n�%V 
 u Q��.OPR�� � ����
 � � � � O �$����� � ���Dg WS��6 ��� �e
 �;� � �	�X�	����� �`��� � �
�Y�0��
e�
� ��R�� �.�e
 �;� � � �
�.� � �
�0� ��� ��R ��� ��� �.� ��
 � � ���;��4 ��� � �
������� � ���^�
� �.
f
 � 
������ �d���	���
4Jg

� 1 � *9!09�4 w��QWMYV@�Z�FcdKEagc@DF]C;@�7XWMYV@[Z\Fcd�79`zF]C;@SdcZ\@[8;@SEaF�F]:_sv@ �e�9:³w @XwXE98v@[mp@[sh@
8?FK7a`
� �XFcC;@�di@
F�7a`�F]C;@o79WMYV@�Z�Fed � ��� � j�C;@[g]@ ��:=dKF]C;@�Z\m=E9dcd�79`bF]C;@Q79WMYV@�Z�F�Ea8�x 	0:pFcd,m=EaWT@
m³w
�;79g�:_8�diFcE98�Z\@,F]C�@�79WMYV@�Z�F1� � � ����� � � 4�:=d�Eosh79W;:_mp@D7XWMYV@[Z\F�j�C;:_ZeCvC�EXd~W�@[@
8vg]@�Z\79rX8;: $
@[xE9d�WT@
:_8;r
EBfT@
gedi7X8vE98�xhj�C;7?di@�m=EaWT@
m;:=d�µXw#� �	��
 � � � ��� 0�� � ��� ��
 :=d�Ea8h7XWMYV@[Z\FKW�@[mp7X8;r9:_8;rF]7vF]C;@
Z
m_EXd]dD@�<?>;:pf�sv@[8?F�m_E9W�@[mp@�x�EXd�xM7u79g� Mw

� *�4"!$� � �&9�%+� 4 w =Q@[dcZ\gc:pfMFc79ged+E9g]@�`�>;8�Z\F]:_798�d�x;@\��8;@�x
`�gc79s � F]7�� � F]7BE9Z[Z\@�d]d-Ea8
79WMYV@�Z�F�sh@[E9d]>;gc@9wa��79g�:_8�dVFeEa8�Z
@9�"FcC;@�d]:%$[@9�¯F]C�@�f�7?di:pF]:_798b�aF]C;@�d]C�EafT@9�¯FcC;@�FcgcEaYV@[Z�Fc79gc�9�
F]C;@,79gc:p@[8?FcE"Fc:p7X8�79g+F]C;@�^979m_>;sh@�E9g]@Kf�7?d]d]:pW�mp@,xM@[dcZ\gc:pf;F]79ged[w
ADC;:=d�8;79F]:_798
@[8�d]>;g]@�dbFcC;@
Ea8�ZeC;7Xg]:_8;ro7a`TF]C;@�sh7MxM@[m;:p8hFcC;@�8u>;sh@
gc:_Z[EamMgc@[d]>;mpFcd~7a`TF]C�@�f�@[gcZ
@
fMFc:p7X8vZ
79shfT798;@[8XF�w

� � *���3 9�%+��4 w �QfT@
geE"F]7Xgcd�E9g]@�`�>;8�Z�Fc:p7X8�d,xM@\��8�@[xh`�gc79s ��� ��� ������� ��� ��� "+F]7�� �
:p8�79gexM@
gKF]707Xf�@[gcEaF]@�7X8�F]C�@Qsh@[EXdi>�g]@�d
w�@~l;Eashf;m_@[d�7a`�7Xf�@[gcEaF]79ged�E9g]@�FcC;@�xM:_diFcE98�Z\@X�
F]C;@B8;7Xg]s5�uFcC;@
Z\m=E9dcdi:=Z
E9m'Eagc:nFcC;sh@\F]:=Zo79g�m_79rX:_Zo798�@[d[w

� (+3 4�4"����*�� 4 wD¼�m=E9dcd]:n��@[gcd Eagc@5`�>;8�Z�Fc:p7X8�d x;@\��8;@�x�`�gc79s�� � F]7��,�KF]C;@�di@
F 7a`
Ea>MFcC;79gc:%$[@[x5d]�?s/W�7Xm_dS7a`~F]C�@/diFcE"Fc@9wT�;79gQ:p8�dVFeEa8�Z
@ 
 � �
���/Ea8�x ������Z
E98�W�@
fT7Xdcd]:pW;m_@
di�us0WT79m=d-`�79g�E�diFcE"Fc@9waADC;@�di@�Z
m_EXd]d]:n��@
ged+@[8�d]>;g]@�F]C�@DF]geEa8�di`�79gcs�E"F]:_7980`�g]7Xs*8u>;s0WT@
ged



� b �������	��
���
������������

F]7�d]�us0WT79m=dBWu��xM@\��8�:p8;r�E�8u>;sh@
gc:_Z[Eam,xM79s�Ea:_8�7a`�xM@
��8;:pF]:_798�`�7Xg/@�E9ZeC�d]�?s/W�7Xmp:=Z
^¯E9mp>�@9w

0 260

40

10e6

60

any

seated
0

45 135 225

120

3600 315

DISTANCE

ANGLE 0

200
10e6

any

����������
����������
��������������������
��������������������

����������
������

����������
������

	�	�		�	�	

�

�


��������������������
������
������


�
�

�
�

�
�

�
�

��������������������

��������������������
������
������

coupled

��������������������
������
������

SIZE

SHAPE person,1

equipment,1person,1

POSITION

SIZE

O

OO

DISTANCE

DISTANCE

��������������������
��������������������

ANGLE 

CONSTR

O O O Operson,1 person,2 person,1 person,2

SPEEDSPEEDPOSITION POSITION

DISTANCE

��������������������
������
������

CONSTR

RELATIVE WALK

RELATIVE POSTURE 

� A	��
n�1� 
 
=��� � ��
 � ���9� ��
 �.��� ���aO �$����� �.�?
 � ��� ��g"WS��6 ��� �e
 �.� � � �d� ����������� � �
���0��
e�
� ��R�� �.�e

�;� � � � ��� � �
� � ��� �"R ��� � � ��� ��
 � �Z���.��4 ��� � �
�����9� � ��� ���	��
f
 � 
���� � �d���	�"��44g

��@hC�E¯^X@/>�d]@[x�FcC;:_d�sh7MxM@[m�7a`DdVFeE"F]@vFc75x;@\��8;@tE���gediFBd]@\FB79`DdiFcEaF]@[dh­ di@[@hFVj�7
@\l;Eashf;m_@[d~7X8/��r9>;gc@�£9£u®�wa�;7Xg�F]C�E"F�j,@�C�E¯^9@�xM@
��8;@[x/FcC;g]@[@�Z\m=E9dcdi@�d~7a`z79WMYV@�Z�Fed
�¯`�7X>;g
xM@[dcZ\gc:pf;F]79ged[�X`�7X>;g�79fT@
geE"Fc79gedDEa8�x�@
:_r9C?F�Z\m=E9dcdi:p��@[gcd[w
ADC;@�¢�Z\m=E9dcdi@�d
7a`�7XWMYV@[Z\FcdvEagc@ �/� �
������� ��� ���T��Ea8�x �����%� � � ��� �ew % @
gedi7X8�d0E9g]@

F]C;@/sv7XW;:_mp@
7XWMYV@[Z\Fcd�79`~F]C;@vd]Z
@
8;@
j�C�:_ZeC�C�E¯^X@BW�@[@
8�xM@
F]@�Z�F]@�x�Wu� FcC;@
fT@
geZ\@[fMF]:_798



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � �
Z\79shfT798;@[8?F[w % @[gcd]798�d�Eagc@SxM@�d]Z
g]:_W�@�x�Wu�vE0^9@�Z�F]7Xg ����� (,* �-��! (,* "+gc@
f;gc@[d]@
8?F]:_8;rBFcC;@
mp7MZ
EaF]:_798�7a`SFcC;@�fT@
gedi7X8�798�F]C�@�rXg]7X>;8�x'��E�^9@�Z�Fc79g � � � (,* � �"! (+* "
gc@
f;gc@[d]@
8?Fc:p8;r
F]C;@ d]fT@
@[x�^X@[Z�Fc79gB79`�FcC;@�f�@[gcd]798�E98�x�F]C;@ d]: $
@ # (,* 7a`,F]C�EaF
f�@[gcd]798�w � gc@[EXdBEa8�x
@[<?>;:_f;sh@
8?Fcd�Eagc@
FcC;7Xd]@vj�C;:_ZeC�Eagc@/xM@
��8;@�x�:_8�FcC;@v¢�= d]Z
@
8;@vsh7ux;@
m�­�d]@
@�»u@[Z\F]:_798
£?®�w � 8�E9g]@�E�:=dvE�dVFeE"Fc:_Z�79WMYV@�Z�Fhg]@[f;gc@[d]@
8?F]:_8;r�E�d]>;W;f�E9giFv7a`SFcC;@�r9gc79>;8�x�7a`SFcC;@
d]Z
@
8;@�j�:nFcC�E�f�7Xmp�urX798bw � 8�@[<?>;:_f;sh@
8?Fvgc@
f�g]@�di@[8XFed0E98?��^X79m_>;sh:_Z 79WMYV@�Z�Fh7a`�FcC;@
@
8u^u:pgc798;sh@[8XFD`�7Xg�j�C;:_ZeC�j,@o{u8;7"j�F]C;@BfT79m_�ur97X8�EamzW�EXdi:=d�Ea8�x F]C�@BC;@
:_r9C?F #�w
ADC;@t£�xM@�d]Z
g]:_fMFc79gedBEagc@9|��/�
� ����������� � �����X� � �/��� 	�Ea8�x � #/� � �?w+657Xg]@tf�g]@�Z\:=di@[mp�z|

� �
� ��������� � � � � ��"~Eaf;f�mp:_@[xvFc70EBfT@
gedi7X8�r9:_^9@[dKE9Z
Z
@[dcd~F]7�������(,* �1��!"(+* "c� � ���#��� � � � � "-E9fMq
f;mp:_@[x/Fc7
E�f�@[gcd]798v79g�Fc7
Ea8v@[<?>;:_f;sh@
8?FK@[8�EaW;m_@[d~>�d~F]7Bgc@[Z
7"^9@
g~:pFcd�d]: $
@9� � �/��� 	/��� ��� ��"
Eaf;f;m_:_@[x�F]7�E�f�@[gcd]798�gc@\F]>�g]8�doFcC;@td]f�@[@[x�^9@�Z�F]7Xg � � ��(,* � �"!"(+* "SE98�x � #/� � ����� ��� ��"
Eaf;f;m_:_@[x�F]7�Ea8�@[<?>;:_f;sh@
8?F�7Xg�Ea85Eagc@[E/g]@
F]>;gc8�dD:pFcd�EXd]d]7MZ\:=E"F]@�xtfT79m_�ur9798�w
ADC;@�£
79fT@
geE"Fc79ged~Eagc@9| 	�� � ��� � 
���F]C;@S@
>�Z
mp:=xM@[E98�xM:_diFcE98�Z\@X� � ��� �%FcC;@S8�79gcs 7a`'E

^9@[Z\F]7Xg[��� ��� � ��F]C;@DEa8�r9m_@�W�@
FVj�@[@
8BFVj,7�^X@[Z�Fc79ged':_8/xM@[r9gc@
@[d�Ea8�x 
 ��� � ����E98
79fT@
geE"Fc79g
j�C;:_ZeC�Z
798�diF]gc>�Z�FedDE ��& ^9@[Z\F]7Xg,j�:pF]C5:pFcd�dcZ
E9m_E9g�Z\79shfT798;@[8?Fcd[w

��@BC�E¯^X@ox;@\��8;@�xHhvZ
m_EXd]d]:p��@
ged,j�C;:_ZeC5Z\7Xshf;>MF]@ hhdiFcEaF]@[d[|
� �
�����/� �?��	�������
���������� ��� � � 
����3!z� � � 
������������ � � � � � � ���3!z��� � � ��������� � � 
 �����������$� � � ���������-� �
�����%���
Ea8�x � � � �����������*�����zwK��79gt:_8�diFcEa8�Z\@�j,@�C�E¯^9@�xM@\��8;@[x*­ di@[@5��r9>;gc@5£9£u®/F]C;@�diFcEaF]@
��� � ����������� � �	� ��� � � � �	� � � � � � � � � �	� � � � ®,Wu�tsh@[EXdi>;gc:_8;rvF]C;@
E98;r9m_@QWT@\FVj,@
@[8�F]C;@
d]f�@[@[x^9@[Z\F]7Xgcd�79` � � � ����� � � � Ea8�x � � � ����� � � � E98�xhFcC;@QxM:=diFcEa8�Z\@�WT@\FVj,@
@[8�F]C;@�di@SFVj�70f�@[gcd]798�d[w«�`+FcC;@BdifT@
@�x�^X@[Z\F]79ged,C�E¯^9@�Ehdi:_sh:pm=EagD7Xg]:_@
8?FcEaF]:_798�­�Ea85Ea8�r9m_@oWT@
m_7"j}£u±/x;@
r9gc@
@�d,79g
r9gc@[E"Fc@
gBFcC�Ea8�¢;µ�±�xM@
rXg]@[@[de®BEa8�x�:n`�FcC;@�xM:=diFcEa8�Z\@ :=dvdis�Eam_m�­�WT@
m_7"j  0?0?XZ\st®oF]C�@
8
F]C;@�di@BfT@
gedi7X8�dDEagc@BZ\798�di:=xM@
gc@[x�E9dDC�E¯^u:_8;r�E 
���� �%� � 	vg]@[m_EaF]:_^9@�jDEam_{Tw

� ��*�#�9 ��*9!0%�-�#�� 9"� %�#
@�^9@[8XF~gc@[Z\7Xr98;:pF]:_798B:=d-8;7"j�diF]geEa:_r9C?F�`�7Xg]jDEagex'|\`�7Xg+@�E9ZeC
:_s�EarX@�`�geEash@KFcC;@,79WMYV@�Z�F

dVFeE"F]@�dBEagc@�Z\79shf;>;F]@[x�j�:pF]C�F]C;@tZ
>;gcg]@[8XFB7XWMYV@[Z\FcdBxM@
F]@[Z\F]@�x�:_8�F]C;@tdcZ\@[8;@�E"FBF]C�E"F
F]:_sv@Xw�«�`�`�7XgoE xM@\Fc@[Z�Fc@[x�7XWMYV@[Z\FQEa8�x5`�79goE diFcE"Fc@
sh7MxM@
m³��FcC;@
gc@
:=dQE ZeC�Ea8;rX@
:_8�:nFed
di�us0WT79m_:=ZQ^"E9mp>;@BEh8;@[j�@[^9@
8?F�:=d�Z\gc@[EaF]@[x�E"F�FcC�E"F�Fc:psh@9w
ADC;@Ph/f�g]@�xM@\��8�@[x5dVFeE"Fc@osh7MxM@[m_d�@[8�EaW�mp@�>�d,Fc7txM@\��8�@�µ�h0FV�?fT@[d�7a`+@[^9@[8XF�w

% 7?dVFc>;gc@vZeC�E98;r9@�dQZ
g]@�E"Fc@
F]C�@v@[^9@[8XFed*� � � � �	� � � � 0 3 ( ( 4 ,.%�' # 79g !$��%Y� ! . *�4 ,.%�' #
79g 4�9�35#&,&4Z��� w
=S:_g]@�Z�Fc:p7X8�ZeC�Ea8;rX@[d'Z\gc@[EaF]@-F]C�@�@
^X@
8?Fcd � � � � �	� � � � -�%8*�4[� � - . 9 4��+,&* 79g -�%8*�4�(+* 0 9 4"� ,&* �
79g - % *�4 30' 307 79g 3J� � � � *�4 w ��@
m_7MZ\:pFV�tZeC�Ea8�r9@[d,Z\gc@[EaF]@QF]C;@o@
^X@
8?Fcd:� � � � �	� � � � 4�9�%+�.479g ' 3 ( & 4 79g 4�9�3J� 9�4 � �.#��+# - w
�b7MZ
EaF]:_7985ZeC�Ea8;rX@[dDZ\gc@[EaF]@QF]C;@B@[^9@[8XFed � � � ����� � � � ( *�3 ��*�4 79g * #�9�*���4 ��
 ��� 
 � �9w% g]7¯lM:_sh:nFV�oZeC�Ea8;rX@[dzZ\gc@[EaF]@~FcC;@�@
^X@
8?Fcd � � � � �	� � � � :;%���*�4S!�( %�4�* 9�% 79g :;%���*�4 3�' 3�7 0 ��%A:
� �	�	
 � � � ��� 0�� �?w¹�@
m=E"Fc:p^X@�mp7MZ
EaF]:_798kZeC�E98;r9@�d�Z\gc@[E"Fc@�F]C;@�@[^9@[8XFed � � � � �	� � � � :;%�� *�4 !0( %�4�* 9�% 79g
:;%�� *�4 30' 307 0 ��%�: � � � ���	� � � �9w¹�@
m=E"Fc:p^X@ofT7XdiF]>�g]@BZeC�E98;r9@�d,Z
g]@�E"Fc@QFcC;@B@
^X@
8?F � � � ����� � � � 4�� 9�4)%�# � ���	
 � � � ��� 0�� �uw¹�@
m=E"Fc:p^X@KjDEam_{�ZeC�Ea8;rX@[d-Z\gc@[E"Fc@�FcC;@�@[^9@[8XF � � � ����� � � � E98�x � � � � �	� � � � ' 35( & 9�%�- *�9 . *�� w

�U!�*�#&3J� � % ��*�!�% -A#�� 9�� %A# ADC;@h��8�E9mKf;gc79W;m_@
s2:_d
F]7�:_8�Z
g]@[sv@[8?FcEam_m_��gc@[Z\7Xr98;: $
@
f;g]@�xM@\��8;@[x�d]Z
@
8�E9g]:_7Xd�gc@
f;gc@[d]@
8?F]:_8;rvW�@[C�E¯^u:p7Xgcd[w � d]Z
@
8�E9g]:_7/:=d�Ea8�:_8XFc@
gexM@
fT@
8�xM@
8?F
di@
F~79`T@[^9@[8XFed
w"A+7�g]@�Z\79rX8;: $
@DEodcZ\@[8�Eagc:_7S:_svf�mp:_@[d~Fc7�g]@�Z\79rX8;: $
@DEam_muF]C;@D@
^X@
8?Fcd~j�C�:_ZeC



� c �������	��
���
������������

Z\79shfT7Xd]@K:pF~E98�x�Fc7Q^X@
gc:n`��QF]C;@[:pg�xM@[f�@[8�xM@[8�Z\:_@[d[w"ADC;@�Z
798�diF]geEa:_8?Fcd�Z[Ea8
WT@�F]@
shfT79geEam³�
dif�EaF]:=Eam³�Mmp7Xr9:=Z
E9mT7Xg�Eam_r9@[W;gcE9:_Z9w

��@�j�:pm_m�8�7"j r9:_^9@ xM@
FcE9:pm=d079`�F]C;@�d]Z
@
8�E9g]:_7�sh7MxM@
m,j,@ >�d]@9w � dcZ\@[8�Eagc:p7 � ��� 0 �
j�C;@
gc@ �0:=dvF]C;@�dcZ\@[8�Eagc:p7�:=xM@
8?F]:p��@[g Ea8�x �0F]C;@�Z
>;g]gc@
8?FhF]:_sh@�7a`�g]@�Z\7Xr98;:pF]:_798b�~:=d
Z\79shfT7Xd]@[x�79`�`�79>;g/f�Eag]Fcd[|&@�^X@
8?Fcd[��¼�798�diF]geEa:_8?Fcd[�-¼�798�x;:nFc:p7X8�d
�-Ea8�x�»u>�Z
Z
@[dcd
w.@~luq
Eashf;m_@[dD7a`�dcZ\@
8�Eagc:p7hEagc@od]C;7"j�8�:p858;@
luF�d]@[Z\F]:_798�­�d]@
@B�-:_r�w;£u±M�u£X´���± ?hEa8�x5±Mµ¯®�w

�1�%�!(�����w'ADC;@
��E9g]@0F]C;@h@
^X@
8?Fcd���� 4 ��� � � � � � ��� � � � � ���/gc@[<?>;@�dVFc@[x�Wu�5FcC;@�d]Z
@
8�E9g]:_7�w
@�E9ZeCB@[^9@
8?F � �M:=d�EXd]d]7MZ\:=E"F]@�xoj�:nFcC�F]C;@�^"E9g]:=EaW;m_@1� �;j�C�:_ZeCBgc@
f;gc@[d]@
8?FedTF]C;@�Fc:psh@�j�C;@
8
� �S7MZ
Z\>�g]@�x'w+ADC;@[g]@tE9g]@tFVj�7�Z[E"F]@[r97Xg]:_@[dB79`�@
^9@[8?Fcd
:_8�F]C�:_d/f�Eag]F[|+f�7?di:pF]:_^9@ @
^9@[8?Fcd
Ea8�x�8�@
rXEaF]:_^9@�@[^9@[8XFed
w % 7Xd]:nFc:p^X@�@
^X@
8?Fcd�s0>�dVF,7uZ[Z\>;g�`�79g�F]C�@�F]79FcE9m�gc@[Z
79r98�:nFc:p7X8tEa8�x
8;@
r?E"F]:_^9@o@
^X@
8?FcdDs/>�diF�8;7aF�7MZ
Z
>;g�xM>;gc:p8�rhdcZ\@[8�Eagc:_7/gc@[Z
79r98�:nFc:p7X8bw

� ��(������'
�� (�� ��wMADC;@
�tE9g]@SF]@[svfT79geEamzZ\7X8�diF]geEa:_8XFed���
�4���� � � � 
 �
��� � � � 
 ���XwMADC;7?di@�Z\7X8Mq
dVFcgcE9:p8?Fcd�E9g]@�xM@�d]Z
g]:_W�@�x�EXd,��gedVFSxM@[r9gc@
@omp:_8;@�Eag�:_8;@[<?>�EaF]:_798�dD7X8 � 4 ��� � � � � � ��� � � � � � w

� ��( "�� ��� ��(���w-ADC�@
��Eagc@�8;798Mq³F]@[shf�7XgcE9mKZ\7X8�dVFcgcE9:p8?Fed�� � 4 ��� � � � � � ��� � � � � � � 798�FcC;@79WMYV@�Z�Fcd�:_8u^97Xmp^X@[x�:_8�F]C;@�@[^9@[8XFed
w'«�FB`�7XgcZ
@[dBE98�@[^9@
8?F
7XWMYV@[Z\FBEaFiFcg]:_W;>MFc@hF]7�E5f;gc@\q
xM@\��8�@[x5^"Eam_>;@9wTADC;:=d�E"F]F]gc:pW;>;F]@0Z[Ea85W�@/di�us0WT79m_:=Z�­�8�E9sv@X�;`�>;8�Z�F]:_798���@\FeZaw_wpw ®D7Xg�8u>Mq
sv@[g]:=Z
E9m�­�C;@[:prXC?F[�;d]:%$[@9�;^X@
m_7uZ
:nFV�X�M@\FeZaw_wpw ®�w

�����"��������w�ADC;@[��E9g]@0{9@
�uj,79gex;d�� � 4 ��� � � � � � ��� � � � � ���?��j�C;:=ZeC�:_8�xM:=Z
E"Fc@
FcC;@0{u:_8�x�7a`
`�@
@[x;W�E9Ze{�E9dcd]7uZ
:_EaF]@�x�j�:nFcCtFcC;@odcZ\@[8�Eagc:_7�wXADC�:_d,f�E9giF,:_d,>�d]@[x j�C;@
8 F]C;@�d]Z
@
8�E9g]:_7
:=d
F]7aFeEam_mp��:_8�dVFeEa8?F]:=E"Fc@[x'wzADC;@[g]@0E9g]@�FVj,7t{u:_8�x;dQ7a`~`�@
@�xMW�E9Ze{z|�@\luF]@[g]8�E9m+E98�x�:_8XFc@
gc8�Eam³w
@~luF]@
gc8�E9m�`�@[@[xMW�EXZe{5:_do>�d]@[x5Fc7 Fcg]:_r9rX@
goEa8�E9m_E9g]s�F]7�F]C;@hd]@[Z\>�g]:pFV�579fT@
geE"F]7XgcdSEa8�x
:p8?F]@[g]8�EamM`�@[@[xMW�EXZe{0:=d�>�d]@[xvFc7Br9@[8;@
geE"Fc@�Ea8h@
^X@
8?F�F]70d]:_r98;:p`��
FcC�E"F�FcC;@SdcZ\@[8�Eagc:p7�C�EXd
W�@[@
8�F]79FcEam_m_�tg]@�Z\7Xr98;: $
@�x'w
� dcZ\@
8�Eagc:p7tZ[Ea8�WT@
Fc7aFcE9mpm_�5g]@�Z\7Xr98;: $
@�x'��j�C;@[8�Eam_m+F]C;@/@
^9@[8?FcdSE9g]@0g]@�Z\79rX8;: $
@[x

Ea8�x�Eam_mKFcC;@�Z
798�diF]geEa:_8?FcdvEagc@t^9@[g]:p��@�x'º+:pFtZ
E98�W�@�f�E9giFc:_E9mpm_��g]@�Z\79rX8;: $
@[xb��j�C;@[8�E
di>;W�di@
F���7a`�Eam_m�@[^9@[8XFed�Eagc@Bgc@[Z\7Xr98;: $
@�x5Ea8�x�FcC;@0Z\7X8�diF]geEa:_8XFed�:_8?^X79m_^u:p8;r�@[^9@[8XFed�7a`
��Eagc@t^9@[g]:p��@[xbº�j�C;@[8�8;7�@
^X@
8?F079`SE�d]Z
@
8�E9g]:_7�Eagc@�gc@[Z\7Xr98;: $
@�x'�'FcC;:_dvdcZ\@
8�Eagc:p7�:=d
Z
Eam_m_@[x�E�W;m=Ea8�{�d]Z
@
8�E9g]:_7�wzADC;@hf;gc:p8�Z
:pf�mp@v7a`�F]C;@�dcZ\@
8�Eagc:p7�g]@�Z\79rX8;:pF]:_798�E9mprX79gc:nFcC;s
°pµ�>�²�Z\7X8�d]:_diFcdD79`+FVj,7hf�7X:p8?Fcd[|;E9dDf�g]@[^?:_79>�dim_� xM@�d]Z
g]:_W�@�x'�Mj,@Br9@
8�@
geE"F]@X�u:ps�EarX@BE"`�F]@[g
:ps�EarX@9��:p8?Fc@
gc@[diF]:_8;rQ@[^9@[8XFed�j�C�:_ZeC/C�Eaf;fT@
8�@[x
:_8
FcC;@Dd]Z
@
8;@X�[FcC;@
8vj�:pF]C
FcC;7Xd]@,@
^9@[8?Fcd
j�@o:p8�dVFeEa8?F]:=E"Fc@S:_8�f�E9gcE9mpm_@
@Sf;g]@�xM@\��8;@[x�d]Z
@
8�E9g]:_7
sh7MxM@
m=d
wu«�F�sh@[E98�d�FcC�E"F�dcZ\@[8�Eagc:p7
g]@�Z\79rX8;:pF]:_798�Z
79gcg]@�difT798�x;d�Fc7�>;fzx;E"Fc:p8;r�E�d]@\FB7a`,f�Eag]F]:=Eam_m_��g]@�Z\7Xr98;: $
@�x�dcZ\@
8�Eagc:p7?d
w
ADC;:_dBdcZ\@[8�Eagc:_7 gc@[Z\7Xr98;:pF]:_798�sh@\F]C�7ux�:=dBEa8�@\luF]@[8�di:_798�7a`�F]C;@hj,79gc{�798�ZeC;g]7X8;:=Z\m_@[d
@\lMf;m=Ea:_8;@[x�:p8�°  "£9²³w
«¬8
diC;7XgiF��
rX:p^X@
8
E�d]@\F-7a`;d]Z
@
8�E9g]:_7Xd	� � 4 � 032�4���� � � � ����� 032 4�� � ��
14�� � ��� � � �
� � � �DZ\7XsvfT7Xd]@[x

7a`Mf�Eag]F]:=Eam_m_�Sgc@[Z\7Xr98;: $
@�x�E"F �,� ��d]Z
@
8�E9g]:_7XdbE98�xoW;m=Ea8;{�d]Z
@
8�E9g]:_7Xd'E98�xBE�d]@\F�79`M@
^9@[8?Fcd
���'4 � 0���� � � ��� � � 0��tgc@[Z
79rX8;:%$[@[x�E"F �e��F]C;@tf�g]:_8�Z\:_f;m_@�7a`�d]Z
@
8�E9g]:_75g]@�Z\7Xr98;:pF]:_798�:_d
W�E9d]@[x
798�FVj�7hfT79:_8XFed
w
�;79gQ@[EXZeC � ����� � 4�� 032 4���� � � � � � � 032�4�� ����
14�� � ��� � � �
� � � �X��`�79go@[EXZeC�@
^X@
8?FQ79` ���v:n`�FcC;@

@
^9@[8?F�shEaFcZeC;@�d�Ea8 @
^X@
8?F �'4 � 0���� � � ��� � � 0�Ea8�x ^X@
gc:n��@[d�F]C;@�F]@
shfT79geEam
Z
798�diF]geEa:_8?Fcd

 4 ��� � � ��
 � ��� � � � 
 � E98�x�FcC;@58;798;q Fc@
shf�7XgcE9m�Z\798�dVFcgcE9:p8?Fcd � 4 ��� � � � � � ��� � � � � � ��j�@5Z\gc@[EaF]@
� ��� 0 w�«�F�g]@�di>�mnFedSEt8�@
j d]@\F�� � 4 � 0 ��� � � � ��� � 0 �v7a`KdcZ\@
8�Eagc:p7?d
w;«¬8�F]C;:=dQZ
798?F]@
luF[�zEa8�@
^X@
8?F
7a` � � s�E"FcZeC�@[d � 4 � 0 sv@�Ea8�d�F]C�EaF � 4�� 0 :=d�Ea8�:p8�dVFeEa8�Z
@B7a`�FcC;:=d�@
^X@
8?F[w



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � +
��@Bgc@
sh7"^9@Q:p8u^"Eam_:=x�dcZ\@[8�Eagc:_7Xd � ��� 0 `�gc79s � � 4�� 0 ��� � � � ��� � 0 �X�;:p`V|

q³7X8;@�8;@
r?E"F]:_^9@o@
^X@
8?F � � 79` � ��� 0 C�EXdDW�@[@
85:p8�dVFeEa8?F]:=E"Fc@[x'�
q³7X8;@�7a`�FcC;@ 
 4 ��� � � � 
 � ��� � � ��
 � :_svf�mp:_@[d,FcC�E"F � ��� 0 j�:_mpmb8�7aF�WT@B:p8�diFcE98?F]:=E"F]@�x'w

� *�4"�&( 9�4�% 0�:;*�9.��%;4�9�3 9��+%�# 34� �.( � !03 9�� %A# 4 «¬8�F]C;:=dDf�Eag]F[�Mj,@�j�:pm_m�xM@�d]Z
g]:_WT@QFcC;@
g]@�di>;mpFcd079WMFeEa:_8;@[x�7X8�g]@�Eam�^?:=d]>�EamKd]>;gc^9@[:pm_m_E98�Z\@tE9f;f;m_:_Z[E"Fc:p7X8�dB`�7Xg0sh@\Fcg]7�diFcEaF]:_798�d[w
ADC;@0^u:=xM@
7?dSZ\7Xsh@
`�gc79s�F]C;@�¼�¼,A � 8;@
FVj�7Xg]{Md�79`�F]C;@/sh@\F]gc7t7Xf�@[gcEaF]79ged�f�E9giFc8;@
ged
7a`~F]C;@ � ��»?q % � @
>�g]7Xf�@�Ea85f;gc7aYV@[Z\F[w���@0C�E¯^9@o`�79gcs�Eam_:%$[@[x�F]C;@/@\lMfT@
g]F]:=di@B79`-FcC;gc@
@
di@�Z\>;gc:nFV� @
8;rX:p8;@[@
ged,:p8�Ev{u8;7"j�mp@�xMr9@oW�EXdi@BZ\7X8?FcEa:_8;:_8;r�Z\>;gcgc@
8?F]m_��µ�±vdcZ\@
8�Eagc:p7?d
w

� *�9.��% �89�3 9"� %�# �+# �)�$�&4�4�*�( 4 w�«¬8�F]C�@�`�79m_mp7"j�:_8;r��bj�@�xM@\FeEa:_mKC;7"j FVj�7�d]Z
@\q
8�Eagc:p7?d�xM@[dcZ\gc:_W�@�x�:_85��rX>;g]@�d�£?±hE98�x�£X´�E9g]@�gc@[Z\7Xr98;: $
@�x'w;ADC;@�di@0dcZ\@[8�Eagc:_7Xd,W�@[mp7X8;r
F]7�F]C;@�{u8;7"j�m_@[x;r9@vW�E9d]@hW;>;:_mnFB`�7Xg � ��»?q % �%@
>;gc79fT@[E98�f;gc7aYV@�Z�F
Ea8�x�^u:=xM@
7?d�C�E¯^9@
W�@[@
8tgc@[Z
79gexM@[xv:_8tE0»MAD« ��65@\Fcg]7/»uFcE"Fc:p7X8�:p8 ��gc>�dcdi@[m_d[w9ADC;@QZ
Eash@[gcE�7XW�di@[g]^X@[d~FcC;@
f;m_EaFi`�7Xg]s%79`~Ehsh@
F]gc7hdiFcEaF]:_798bw;ADC�@
Ea:_shdD79`+FcC;7Xd]@�FVj,7hdcZ\@[8�Eagc:_7Xd,Eagc@9|uF]7�f�g]@[^9@
8?F
^¯E98�x;E9mp:=dis�EarXE9:p8�dVF�@[<?>;:_f;sh@
8?F�Ea8�x Fc7h@
8�d]>;gc@QFcC;@
dcE"`�@\FV� 7a`+f�E9dcdi@[8;r9@[gcd[w

�=@"(�*+-�,.AB8
� -JGI( 7 3 � �.�e���_���0�2�)����� ��
f
 � � �.� �2� ���
W UJ(�*43�0 7 ����� ���	�
���	��
����
�������	��
	��� �������������	� � � �
����������� �� !�	��"���
����
�������	��
	��� �#�$���������	� � � �
�^84*20�3�,;-9A *43�0 7%�&�(')�����#���%'*���,+ �.- � �
�^84*2<YAB3�AB84*20 7 � 
���� � � �������$� � 3 � �.�e���_���0�2� � ����� ��
f
 � � �
�+>2@ @"(D0�0 7 ���	�.�eO����/��� 3 ����
 �2��� ��� ��� �.� � � � � ��� �

� A	� 
2� � 
!� � � 	 Y � 
e� �2���;� � �PO �$����� K 3 � ���e���_����� �)�"��� ��
f
 � � �.� � � �

�=@"(�*+-�,.AB8
� -9GI( 7 3 ��� �10 � � ���d� �.�_� ���
W UJ(�*43�0 7
����� ��23�1"��1
546 !��
	�7�8�9���/�:�����	��
	��� ���.����;�<�=$>?��23�	�@��� � �
��������� � ��2A��"��1
5��B���CADE����2F��� � �������.
	�1� ��� � ��;�<1=$>?��2A�	�
� � � �
�^84*20�3�,;-9A *43�0 7G� � ')� � �
� � ')� � � �����eO �.� ��RD� ��
 �2��� ��� � ��O ���H� � � �

�^84*2<YAB3�AB84*20 7 � 
���� � � �����H� � � � ������� � � �
�+>2@ @"(D0�0 7 ���	�.�eO���� � � 3 �0��� ���N�.� �10 � �5����� � � � � � �

� A	� 
n� � 
 � � � 	 Y � 
e� �2���;� �	�PO �$�0��� K 3 �.� �10 � �5��� � ����� �

� F � 4 �zE�xM@\Fc@[Z\F]@[x�f�@[gcd]798�­�8�E9sv@�x % @
ged]798�µ/:p8�F]C;@/`�79m_mpm_7"j�:_8;r?®�r97u@[d*� � � ��	��
F]C;@DFcgcEXZe{ud~E9g]@�E;w"ADC;@D@
^X@
8?F�·VfT@
gedi7X8 µ � � ����� �DF]geE9Ze{Md~Eagc@[EQ:_d-Fcg]:_r9rX@
gc@[x'w"ADC;:=d�Eagc@[E
:_d�m_E9W�@[mpm_@[x E9d,E�`�79gcW;W;:=xM@
8�Eagc@[E;�?di7
F]C;@Q��gedVF,@
^9@[8?FK7a`�·V`�79gcW;:=x;xM@
8�E9Z
Z
@[dcd�Fc7/Eagc@[E"¸
d]Z
@
8�E9g]:_7�:=dBgc@[Z
79r98�:%$[@[x'wb»u@[^9@
geEam~`�geEash@�d�m_EaF]@
g��bE"F � 
 ­ di@[@t�-:pr�w'£�>a®\� % @
gedi7X8�µh:=d
dVFc:pm_m � � � ��	���FcC;@Q·VF]geE9Ze{MdV¸oEagc@[E��;di7hFcC;@
@
^X@
8?FD¸ % @[gcd]798�µ � � ��� �
F]C;@Q·VF]geE9Ze{MdV¸oEagc@[E"¸



� � �������	��
���
������������

C�E9dS8;7aFoW�@[@
8�Fcg]:_r9rX@
gc@[x'wTADC;@08;7X8Mq�7uZ[Z\>;gc@
8�Z\@B7a`�FcC;@0@[^9@[8XFQshEaFcZeC;@�d�FcC;@vd]@[Z
798�x
@
^9@[8?Fo­�8�@
rXEaF]:_^9@�@[^9@[8XF�®�79`bF]C;@�dcZ\@
8�Eagc:p7S·V`�79gcW;:=x;xM@
8�E9Z
Z
@[dcd�Fc7/Eagc@[E"¸ew � 8�Eam=Eagcs :=d
di@[8XFDFc7hF]C;@
d]@[Z
>;g]:pFV��79fT@
geE"Fc79g�w

� A	��
n� � 
 � ��� � K ��� �f� �NR��	���f� �.�eO � � � � 
�
f
 ����
�� �#����g \ �_����� K � � R �"
 � � � �������A� ���a��� � ��� � ���
R �
�e
 ��� � � ��RD� ��
 �2��� ��� �
� �)� ��� � �9�0��� � � g ��g ��� ��� � � 
e� �2��� O �$����� g � � �.� �;�eO�� � ���e���_�����2�
����� ��
f
 � � �;� � � � �_
[
 �2��� � � � ���a
 ��� 
D� � � � �"R ��� � � ����g

�;>;g]F]C;@[gQEaF � ( ­�d]@
@/�-:_r�wT£�h?®�� % @[gcd]798�µ/:_d 
 � �
��� ���vF]C�@0@[<?>;:_f;sh@
8?F�·VjDEam_mn¸e�Tdi7
F]C;@�@
^X@
8?FK·VfT@
ged]798�µ�� ����� � 
 � �
��� ��� @[<?>;:_f;sh@
8?F�j,E9mpmn¸Q:=d,F]gc:prXr9@
gc@[xbwuADC�:_d,@
^X@
8?F
:p8�diFcE98?F]:=E"F]@�d,F]C;@���gcdiF�@
^9@[8?FD79`+FcC;@
dcZ\@
8�Eagc:p7B·VrXgcEa�hF]:z798�j,E9mpmn¸�w

� A	��
n� 
 
 � ��� � K ��� �f� � R��	� �f� ���eO �	� � � 
�
f
 ���_
 � � ����g \ ������� K ��� � � �2��� 3 R ���e
 ��� ]
23�1"��1
546 �.
	� ��� �2� 
���R�O �2��� ������� � ��
[��� � ��� � ���=g

�;>;g]F]C;@[g�E"F ���t­ di@[@
�+:_r�w £X¶?®�� % @
ged]798�µo:=d�diF]:_mpm 
 � �
��� ���0F]C;@B@�<?>;:pf�sv@[8?F�·VjDEam_m ¸��
di7�F]C�@v@[^9@[8XFS·if�@[gcd]798�µ � ����� � �
�	��@�<?>;:pf�sv@[8?F�jDEam_mn¸vC�EXdQ8�7aF
WT@
@
8�Fcg]:_r9rX@
gc@[x'w
ADC;@S8;7X8Mq�7uZ[Z\>;gc@
8�Z\@�7a`zFcC;@S@[^9@
8?FKs�EaFcZeC;@�d�F]C�@Sdi@�Z\7X8�xh@
^X@
8?FQ­�8�@
rXEaF]:_^9@�@[^9@[8XF�®~7a`
F]C;@
dcZ\@[8�Eagc:p7B·ir9geE"�hF]:z798�jDEam_m ¸�w � 8�Eam=Eagcs%:=d�di@[8?F,Fc7hF]C;@
d]@[Z
>;gc:nFV��7Xf�@[gcEaF]79g�w

� *�9.��% ��9�3 9��+%�# �+#��7� ��* :$1 *���- w�«¬8�F]C�@5`�79m_mp7"j�:_8;r���j,@�xM@\FeEa:_m�C;7"j FVj�7
7aF]C�@
gKdcZ\@[8�Eagc:p7?d~xM@[dcZ\gc:pWT@[xv:_8h��r9>�g]@�d�± ?�Ea8�x�±;µ�Eagc@,gc@[Z
79rX8;:%$[@[x'waADC�@[d]@�d]Z
@
8�E9g]:_7Xd
Eam=di75WT@
m_798;r�Fc75F]C;@ {?8�7"j�mp@�xMr9@hW�EXdi@�W;>�:pmpF
`�79g � ��»?q % � @
>�g]7Xf�@�Ea8�f;g]79YV@[Z\F0Ea8�x
^?:=xM@[7Xd~C�E¯^X@�WT@
@[80FeEa{9@[8/:_8�E � � � 65@\Fcg]7
»?FeE"F]:_798v:_8 �S>;gc@
s0WT@
gcrh­!�o@
gcs�Ea8u�;®�w"«¬8
F]C;:=d-@\l;Eashf;m_@9��F]C�@DZ[Eash@
geE�7XW�di@[g]^X@[dbF]C;@D@
8?FcgcE98�Z\@�7a`�EQsh@\F]gc7QdiFcEaF]:_798bw"ADC;@DEa:_s*7a`



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � ]

� A	��
n� � 
 � ��� � K ��� �f� � R��	���f� ���eO � � � � 
�
f
 ����
 ��� ����g \ �_����� K ��� ���	�;�eO � ��� ��0 � � ���P� �.�_� � ��


 � � � � � � ��� 
 ��� 
D� � � � �"R ��� � � ����g

F]C;7?di@QFVj�7hdcZ\@
8�Eagc:p7?d�:=d,F]7vf;g]@[^9@[8XF,^"Ea8�x;E9mp:=d]s%EarXE9:p8�dVF,F]:=Ze{9@
F,^X@
8�xM:_8;rvs�E9ZeC;:_8;@[d[w
ADC;@[d]@Qs�EXZeC;:p8�@[d�C�E¯^9@QW�@[@
85xM@\��8�@[xt:_8�F]C;@�¢0=*dcZ\@[8;@Ssh7MxM@
m�­ di@[@�»M@[Z�Fc:p7X8 £u 9®�E9d
`�gcE9r9:_mp@�@[<?>;:_f;sh@
8?F�w

�=@"(�*+-�,.AB8
� -JGI( 7 3�Y � ��
 �2�9� � R �
� �	�$� ��� �;�[� � �����_� � � ��
���R�O � � � ���
W UJ(�*43�0 7
��� � ��23�1"��1
546 !��
	�7�8�9��� � �����	��
	��� ��� � ��;�<�=$>?��23�	�@��� � �
�������������#2A��"��1
5��B���C DE�.��2 ���
���������.
	�1� �3������;�<�=�> �E2A�	�
� � � �
��� ����
6��� �/
����
�#�������.
	�1��� � �
�^84*20�3�,;-9A *43�0 7
���('*�����#�&�(')�����
���%'*��� � �����eO �.� ��R�� ��
 �2��� ��� � ��O ���H��� � �
�^84*2<YAB3�AB84*20 7 � 
���� � � �����H�.��� � � � �����_� � � � �
�+>2@ @"(D0�0 7
�.� �;�eO�� 3�Y � ��
 � �9� � R ��� � �$����� �.� �2� 
���R�O �2��� ��� �.��� �
� ���"R������
4 ��� � ��RD� ��
 �2�9� ����R ��� � �$� � ��� �.��� � � ������� � �
� � �.� � �
� A	� 
���& 
!� � � 	 Y � 
e� �2���;� � �PO �$����� K�38Y � ��
 �2��� � R ��� � �$����� �.���B� �.����� ��� ��
���R�O �2��� �

� F � 4¯�'E�xM@\Fc@[Z�Fc@[x�fT@
ged]798�­�8�Eash@[x % @
gedi7X8�µ0:_8�F]C;@/`�79m_m_mp7"j�:_8;r?®�:_d������v`�g]7Xs
Ea8�@[<?>;:_f;sh@
8?Ftm=EaWT@
m_@[x�E9d0·V`�geEar9:_m_@�¸�w~��>;g]F]C;@[g E"F � 
�­ di@[@��+:_r�w,±9 9®\��fT@
gedi7X8 µ�:=d

 � �
����Fc7B@[<?>;:_f;sh@
8?F�m=EaWT@
m_@[xhE9d�·V`�geEar9:_m_@�¸��adi7oF]C�@�@
^X@
8?F�·VfT@
gedi7X85µ�� ����� �*
 � �
� � ���
Ea8�@[<?>;:_f;sh@
8?Fi¸�:=d0F]gc:prXr9@
gc@[xbw�ADC;@���gediF0@
^X@
8?F07a`SdcZ\@[8�Eagc:_7 · % @
gc:_7ux�8;@�Eag0`�gcE9r9:_mp@
@[<?>;:_f;sh@
8?FV¸�:_d�:_8�diFcE98�Z\:=E"Fc@[x'w
�;>;g]F]C;@[g�E"F � ( % @[gcd]798�µ�:_d�diF]:_mpm 
 � �
���oF]7vF]C�@os�EXZeC;:p8�@9�;d]70FcC;@B8;@
r?E"Fc:p^X@S@
^X@
8?F

7a`bd]Z
@
8�E9g]:_7S· % @[g]:_7Mxv8;@[E9g�`�gcE9r9:_mp@S@[<?>;:_f;sh@
8?FV¸�:_d�:_8�dVFeEa8�Z
:_EaF]@�x'wX»u@�Z\798�xMmp�X�aFcC;@�`�EXZ�F
F]C�EaF % @
gedi7X8hµKdVFc79f�dbF]gc:prXr9@[gcdzFcC;@K@[^9@[8XF�· % @
gedi7X8�µ �����,� �\¸�w[ADC;@�FcC;gc@
@�@[^9@
8?Fedb7a`MFcC;@
d]Z
@
8�E9g]:_7o· % @
gc:p7Mxt8�@[Eag,`�geEarX:pm_@Q@�<?>;:pf�sv@[8?FV¸oE9g]@og]@�Z\7Xr98;: $
@�xtEa8�x�Ea8�Eam=Eagcs :_d�d]@
8?F
F]7�FcC;@�d]@[Z
>;g]:pFV�o79fT@
geE"F]7Xg[w\ADC�@�Z\7Xshf;mp@
F]@�gc@[Z
79rX8;:nFc:p7X8�7a`MF]C�:_d+d]Z
@
8�E9g]:_7DF]gc:prXr9@[gcdzFcC;@
difT@[Z
:n��Z�m_7?7Xf;W�EXZe{�@[^9@[8XF�|)� � � ��� � 
��

�

� �����
�

�%� � ����� �\¸t@�<X>�:pf;sh@[8XF�w�ADC;:_dhd]f�@�Z\:p��Z
@
^9@[8?F�s�E"FeZeC;@[dKF]C;@o��gediF�@
^X@
8?F�79`bF]C�@odcZ\@[8�Eagc:p7o·i¹�@[f�@�E"Fc@[x % g]@�di@[8�Z\@Qf�@[g]:_7Mxt8;@�Eag



��� �������	��
���
������������

�=@"(�*+-�,.AB8
� -JGI( 7 3�\ ��R � ��� ���)R ��� � �$�����2�.���B� �.����� � � ��
��_R�O �2��� ���
W UJ(�*43�0 7
��� � ��RD� ��
 �2��� ����R ��� � �$� � ��� �.��� � � �����_� � �/� � ��� � � �
��������2A��"��1
546 !��
	� �8� ���
�������	��
	��� �3������;�<1=$>?��2A�	�
� � � �
��������������2A��"��1
5��B���CADE����2F���
���������.
	�1� �3���:��;�<�=$>?��23�	�@��� � �
��������
6��� � ���
�#�������.
	�1��� �
�^84*20�3�,;-9A *43�0 7
���%')��� �#���%' �����#���%' � ���
� � ')��� �6�����eO �.� ��RD� ��
 �2��� ��� � ��O ���H��� � �
�^84*2<YAB3�AB84*20 7 � 
���� � � �����H�.��� � � � �����_� � � � �
�+>2@ @"(D0�0 7 ���	�.�eO�� 3 �&��������� ��
fO ��� ��� ��� �
� A	��
 � ��
 � � � 	 Y � 
e� �2���.� � �IO �$�0��� K�3�\ ��R �2��� ��� Y � ��
 �2��� �dR ��� � �$�$��� �;�N�B� �.����� �)� ��
���RD	
O � � � �

� A	��
 �
� 
 � ��� � K ��� �f� � �2���f� ����� � � � e 
D� ��OL� ���e� ��� � � g \ ����� � K ���6� � �2��� 3 R ���e
 ��� ]
23�1"��1
546 �.
	� ��� ����� ��
��_R�O �2��� � �_
[�0� � ��� � ���4g

`�gcE9r9:_mp@�@[<?>;:_f;sh@
8?FV¸�w"ADC;@
8hE"F � � ­ di@[@��+:_r�wa±9¢X®bE98079F]C;@[g-@[^9@[8XF~:=d-x;@\F]@�Z�Fc@[x
WT@[Z[Ea>�d]@
F]C;@ % @
gedi7X8�µSsh7"^9@�dKE¯jDE¯�0:_8tF]C�@QxM:_g]@�Z�Fc:p7X8t7a`'FcC;@oZ
79gcg]:=xM7Xg�F]7vZeC;@[Ze{v:_dDE98?�uWT7MxM�
:_d�E9g]gc:_^?:_8;r�w
� F �

�
­ di@[@ �-:pr�w~±a£?®\�bF]C�@�@[^9@
8?Fo· % @
gedi7X8�µ � ����� ��
 � �
��� ����@[<?>;:_f;sh@
8?FV¸ :=d

F]gc:prXr9@
gc@[xbw~ADC�:_dh@�<X>�:pf;sh@[8XFt:=dvF]C�@5dcEash@5@[<?>;:_f;sh@
8?F�FcC�E"FhF]C�@�798;@�E"F � 
9wKADC;@
d]Z
@
8�E9g]:_7�·]¹�@
fT@[EaF]@�x % gc@[d]@
8�Z
@ fT@
gc:p7Mx�8;@[E9g/`�geEarX:pm_@ @�<?>;:pf�sv@[8?FV¸�:=dv8;7"j F]79FcEam_m_�
g]@�Z\79rX8;: $
@[xbw � 8�Eam=Eagcs%:_d�d]@
8?FDF]7hFcC;@
d]@[Z\>�g]:pFV��79fT@
geE"Fc79g�w
ADC;@
gc@[d]>;mnFed�7a`~FcC;@[d]@0Eaf�f;mp:=Z
EaF]:_798�d�j�@[g]@
Z
798�d]:_x;@
gc@[x�^9@[g]� dcE"Fc:n`�EXZ�Fc79gc� Wu� FcC;@

sv@
F]gc7Q7Xf�@[gcEaF]7Xgcd[w[ADC;@,gc:_ZeC;8�@[dcd�79`;F]C;@,`�7Xg]s�Eam_:=dis `�7Xg-dcZ\@[8�Eagc:p7oxM@[dcZ\gc:_fMF]:_7980E9mpm_7"j�d
>�dbFc7od]fT@[Z\:p`��
ESd]@\F-7a`�Z
798�diF]geEa:_8?FcdK­�F]@[svfT79geEamMEXdbj,@
m_muEXd�EaF]@
shfT79geEam�®'j�C;:=ZeC
gc@[xM>�Z\@
`�Eam=di@ E9m_E9g]s�d[w+ADC;@t`�79gcshE9mp:=d]s2j,@tC�E¯^X@tf;gc79fT7Xd]@[x�`�79ghd]Z
@
8�E9g]:_7�xM@[dcZ\gc:_fMF]:_798�C�EXd
@
8�E9W;mp@�x�>�dQF]7�gc@
f;gc@[d]@
8?F�FcC;@/@
lMf�@[giFc:_d]@
`�7XgSFcC;@[d]@vE9f;f;m_:_Z[E"Fc:p7X8�d
wzADC;@/{?8�7"j�mp@�xMr9@
sv7MxM@[mp:_8;rB:=d�diF]:_mpmTxM:n�tZ
>;mnF�wXADC;@�s�E9:p8hgc@[E9d]798v:=d~F]C�EaFKj,@�8;@
@�x0Fc7Bs�Ea8�E9r9@,F]C;@SrXEaf
W�@
FVj�@[@
8�^"Ear9>�@tdi@�Z\>;gc:nFV��Z\7X8�Z\@[fMFcdt­ di>�ZeC�EXdS·]EaW;8;7Xg]s�E9m�W�@[C�E¯^u:p7XgV¸i®SF]7�gc:prX79gc79>�d
d]Z
@
8�E9g]:_7/sh7MxM@[m_d[w



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� ���

� A	��
 �1V 
 � ��� � K ��� �f� � �2���f� ����� �$�	� e 
�� ��OL� ���e� � � ����g \ ������� K ���6� � �2��� � R ���e
 ��� ]
23�1"��1
���B���C DE���12 ����� ��
��_R�O �2��� � �_
[�0� � ��� � ���

� A	��
 �-� 
 � ��� � K ��� �f� � �2���f� ���9� � � � e 
�� ��O`� ���e� ���:����g \ �_����� K � 3 �&��������� ��
fO � � �.� �;�eO ��


 � � � � � � ��� 
 ��� 
D� � � � �"R ��� � � ����g

� %A#�!0( �&4��+%�# «¬8/F]C�:_d�d]@[Z\F]:_798hj,@,C�E¯^9@DdiC;7"j�8/F]C�E"F�C;:_r9CMq�m_@
^9@[mM^u:_xM@[7�>;8�xM@[gcdiFcE98�xuq
:p8;rhZ
E98tWT@QfT@
g]`�79gcsh@[x�W�EXdi@�x�798�:ps�E9r9@[d�FcE9{9@
8t`�g]7Xs%E0d]:p8;rXmp@odVFeE"Fc:_ZoZ
E9sv@[gcE0Ea8�x
j�:nFcC�di:_shf;m_@
f�@[gcZ
@
fMFc:p7X8�sh@\F]C�7ux�d�j,79gc{?:_8;r�Eam_sh7XdiF�:p8�g]@�Eampq Fc:psh@9w�ADC;:_dSC�E9dSW�@[@
8
f�7?d]d]:pW�mp@/W?�5>�d]:_8;rtFVj,7 d]@\FcdQ7a`,Etf;gc:p7Xg]:+:p8;`�79gcshEaF]:_798b|���gedVF��T¢�= dcZ\@[8;@0sh7MxM@[m-xM@
q
d]Z
g]:_W;:_8;rBF]C�@���& rX@
7Xsv@
F]gc�/79`'F]C;@Q79W�d]@
gc^9@�xhd]Z
@
8;@SE98�xtd]@
s�Ea8?Fc:_Z�:_8M`�7Xg]s�E"Fc:p7X8�798
F]C;@0diFcEaF]:=Zo79WMYV@�Z�FcdSEa8�x�:_8XFc@
gc@[diF]:_8;r�Eagc@[EXd
�;d]@[Z
798�x'�MrX@
8;@[gcE9m'{u8;7"j�mp@�xMr9@�79`-f;gc@[x;@\q
��8;@[x5dcZ\@[8�Eagc:p7?d,^¯E9mp:=x�`�79g�E98�E9f;f;m_:_Z[E"F]:_7985xM7XshE9:p8�w���@BC�E¯^9@of;g]7Xf�7?di@�x�E/`�7Xg]s�Eampq
:_d]s F]75gc@
f;gc@[d]@
8?FSFcC;@[d]@/FVj�7 FV�?fT@[d�79`�E�f;g]:_79gc:-:p8M`�7Xg]s�EaF]:_798�E98�x�@
lMf;m_E9:p8�@[x�C�7"j
F]7v>�di@QF]C�@
s `�7Xg,^u:=xM@
7v>;8�x;@
gedVFeEa8�xM:_8;r�w���@�C�E¯^9@oEam=di7/f;g]7Xf�7?di@�xtE0`�79gcshE9mp:=d]s `�7Xg
@
^9@[8?Fogc@[Z
79r98�:nFc:p7X8�W�EXdi@�x�798�79WMYV@�Z�F
diFcE"Fc@/sh7MxM@[m_d[wbADC;:=do`�79gcshE9mp:=d]s :_d�:_8�xM@[f�@[8Mq
xM@
8?FQ79`KE�f�E9giFc:_Z
>;m_E9gQE9f;f;m_:_Z[E"F]:_798�x;79s�Ea:_8�Ea8�x�:p8�Z
mp>�xM@[doEhF]geEa8�dV`�7Xg]s�E"Fc:p7X8�`�g]7Xs
F]C;@�fT@
geZ\@[fMF]:_798tx�E"FcEoFc7BF]C�@Sd]Z
@
8�E9g]:_7�sh7ux;@
m=d
w?ADC;@SZ\>�g]gc@
8?F�^u:_xM@[7
>;8�x;@
gedVFeEa8�xM:_8;r
`�gcE9sv@[j�7Xg]{�j,@ f;gc79fT7Xd]@tC�EXd/d]@
^X@
geEamKm_:_sv:pFcEaF]:_798�d[w �Q8;@ FV�ufT@ 79`Sf;gc79W;m_@
s�:=d0FcC;@
:pshf;gc@[Z
:_d]:p7X8�E98�x�>;8�Z
@
g]FcEa:_8?FV�t:_85F]C;@
xM@
F]@�Z�F]:_798�E98�x�mp7MZ
EaF]:_798�7a`~sh79W;:_mp@B7XWMYV@[Z\Fcd[º
sv7?dVF,7a`'FcC;@[d]@Sm_7"jDq³m_@
^X@
m�x;@\F]@�Z�Fc:p7X8t@
gcg]7XgcdKEagc@SxM>;@o@
:pF]C;@[g�Fc70gc@\¡�@�Z�F]:_798�d
�?diC�EXxM7"j�d



� � �������	��
���
������������

79g�7MZ
Z
mp>�di:_798�d[w � d]79m_>MFc:p7X8�Fc7 Z\7Xf�@Bj�:pF]C�F]C;@�di@
f�g]7XW;mp@[s�d�:_d�F]7tgc@
m=E"l�79>;gSd]@[Z
798�x
C?�ufT7aFcC;@[d]:_d0Ea8�x�8;79F
F]7�gc@[diF]gc:=Z�FB79>;ged]@
m_^9@[doFc75F]C;@ >�di@ 7a`�E�di:_8;rXmp@tZ[Eash@
geE;w � 8Mq
7aF]C�@
g
sh79gc@�r9@[8;@
geEam�f�g]7XW;mp@[s3:=dBFcC�E"F0EXdB@
^X@
gc��^u:_d]:_798�di�MdiF]@[s��bF]C;:=dB`�geEash@
j,79gc{
8;@
@�x;d
�9`�79g�@�E9ZeChfT@
geZ\@
f;F]:_798hsh@\F]C�7ux Ea8�x/`�79gK@[E9ZeCh:_8?F]@
gcf;gc@\FeE"F]:_798hsh@\FcC;7Mx'�aFc70d]@\F
F]C;@o^"Eam_>;@[d,7a`+8?>�sv@[g]:=Z
E9m�f�EageEash@\Fc@
ged�:_8�E/Z\798;��r9>;geE"Fc:p7X8�f;C�EXdi@Xw �Q8�@od]79m_>MF]:_798tF]7
di7Xmp^X@/FcC;:=dBf;gc79W;m_@
s :=d�Fc7�>�di@�m_@[E9g]8�:p8;r�Fc@[ZeC;8;:=<?>;@[doFc75��8�x�FcC;@�W�@�dVF
f�EageEash@\Fc@
g
^¯E9mp>�@[d,`�79g�E98�Eaf;f;m_:=Z
E"Fc:p7X8 :p`+FcC;@
��@\lM:=dVF�w

� ��N�ISR'¨iP �uUVNKI

«¬8hF]C;:=dKZeC�E9fMF]@[g�j,@�C�E¯^9@�d]@
@[8vC�7"j�{u8;7"j�m_@[xMrX@\q�W�E9d]@�F]@[ZeC�8;:_<?>;@�dKZ[Ea8hC;@
m_ftd]79m_^?:_8;r
Z\79shf;m_@\lt:_s�EarX@Qf;gc7MZ\@�d]d]:p8�r/f;gc79W�mp@[shd[wM�-:pgedVFDj,@oC�E¯^9@QEXx;xMgc@[dcdi@�x�FcC;@�f;g]7XW;m_@
s 7a`
>�di:_8;r�E98�:ps�E9r9@tf;gc7MZ\@�d]d]:p8�r�mp:_W;geEagc��Ea8�x�f;g]7Xf�7?di@�x�f;g]7Xr9geEas�di>;fT@
gc^u:_d]:_798�F]@�ZeCMq
8;:_<?>;@�dtFc7�@
8�Z
Eaf�di>;m=E"Fc@�F]C�@�{u8;7"j�m_@[xMrX@�7a`Bf;m=Ea8;8�:p8;r�Ea8�x�gc@
f�Ea:_g 7a`Bf;gc79rXgcE9s�d
w
ADC;@
8�j�@vC�E¯^9@/diC;7"j�8�C;7"j*F]C�@[d]@
F]@�ZeC;8;:=<?>;@[doC�E¯^X@0WT@
@
8�Eaf;f�mp:_@[x�:p8�E9diF]gc798;7Xs0�
`�79g,F]C;@BE9>MF]7XshEaF]:=Z�xM@[dcZ\gc:pf;F]:_798 79`�:_shE9r9@�d,Z
798?FcE9:p8�:p8;rhE/rXEam=E"lM�Xwu»u@�Z\7X8�x j,@oC�E¯^9@
E9x;xMgc@[dcd]@[x�F]C;@�f;gc79W;m_@
s�7a`�:_s�Ear9@�>�8�xM@
gediFcEa8�xM:p8�r�w+A+j,7�xM:pyT@[g]@[8XFhdi>�W;f;gc79W;m_@
s�d
C�E¯^9@�WT@
@[8�Z
798�d]:_x;@
gc@[x'|XF]C;@�Ea>;F]79s�EaF]:=Z�gc@[Z\7Xr98;:pF]:_798�79`�E0Z
79shf;m_@\l�8�E"Fc>;geEamT79WMYV@�Z�F
Ea8�x5FcC;@vg]@�Z\79rX8;:pF]:_798�7a`,d]Z
@
8�E9g]:_7�:p8�^u:_xM@[7�d]@[<?>;@[8�Z\@�d
wzADC;@0gc@[Z
79rX8;:nFc:p7X8�7a`�Z
79svq
f;mp@
l�8�E"Fc>;gcE9m�7XWMYV@[Z\F/C�EXd0WT@
@[8�sh7MxM@
m_@[x�E9dvE�Z
m_EXd]d]:n�TZ
E"Fc:p7X8�f;gc79W;m_@
s�j�:pF]C�FcC;@
C?�ufT7aFcC;@[d]:_d�F]C�EaFQE�C;:_@
geEageZeCu�t7a`�f;gc@[x;@\��8;@�x�Z\m=E9dcdi@�d�Eagc@
E¯^"Ea:_m_E9W;m_@9w�ADC;:=d�sh@
F]C;7Mx
C�E9d+W�@[@
8vxM@[dcZ\gc:pWT@[xBF]C;gc79>;rXC
Ea8
@
l;Eashf;m_@K:_80sh:_Z
g]7Xf�Eam_@
7X8?F]79m_79rX��`�79g�`�79geEash:_8;@\`�@[gcE
:_xM@[8?F]:p��Z
EaF]:_798bwMA+j�7v{u:p8�x�d�79`-E/f;gc:p7Xg]:T{u8;7"j�mp@�xMr9@QC�E¯^9@QW�@[@
8�sh7ux;@
m_@[x'|;¢�=�dcZ\@[8;@
sv7MxM@[m�xM@�d]Z
g]:_W;:_8;r0FcC;@
diFcE"Fc:_Zo@[8?^u:_g]7X8;sh@
8?F�Ea8�x�f;gc@[xM@
��8;@[x�dcZ\@
8�Eagc:p7?d,x;@[dcZ\gc:pW;:_8;r
f�7?d]d]:pW�mp@,:p8?Fc@
gc@[diF]:_8;rQ@[^9@[8XFed
w"ADC;@Dgc@[Z
79r98�:nFc:p7X8
7a`zd]Z
@
8�E9g]:_7S:_8/^u:=xM@
7Bd]@[<?>;@[8�Z\@�d�C�EXd
W�@[@
8�xM@\FeEa:_mp@�x�:p8�F]C;@
Z
798?F]@
luFD79`-^u:=di>�Eam=di>;gc^9@[:pm_m=Ea8�Z
@QEaf�f;mp:=Z
EaF]:_798�d[w

# ! & #&%�' ( *�,&-�* :;*�#�9�4

ADC;@�Ea>;F]C;7Xg�j�7X>;m=x m_:_{9@�Fc7kF]C�E98;{}FcC;@�sh@[s0WT@
ged�7a`hF]C�@ �o¹�« � ��F]@�Eas j�C;7
C�E¯^9@�WT@
@[8�:p8u^X79m_^9@[x�:_8�F]C�:_d0g]@�di@�EageZeC�j,79gc{z�b:_8�f�Eag]F]:=Z\>;m=Eagv»MEaW;:_8;@56579:=d]E98�Ea8�x
���
gc798�:_<?>;@�¼�m��
sh@[8XFv798�f;gc79rXgcE9s3d]>;f�@[g]^u:=di:_798��-»uC�E98 �b:_>Mq -�>�798�7XWMYV@[Z\F0gc@[Z\7Xraq
8;:nFc:p7X8k�-��gcE98��\7X:_d �,g��
sh798�x'� �S:_Z
79m=E9d/¼�C;m_@[<�Ea8�x �SE"FcC�Ea8�Ea@
m�¹�7aFeE�798�dcZ\@[8�Eagc:p7
g]@�Z\79rX8;:pF]:_798bw

� ©
	c©�L;©�ISRz© �

] g u g � �9�$��� � �`g�
�����;2�"� �5����� 
Sg \ ��
 ��g;W � � ���^
 ��O 
�� � ����� ��
�
�� � � �
�eR�� � � � � �	��� �.��� �2���
���.�e� � ��O �����S
 � ��
�� �9� ��
.����� � ���2� ����� � 
�� �.�J� ������
������ ����
e�
� ��R�� � ��� K 
����S
��D
 � ��O 
 �$�
	
� ����g  � �	�:���B(�$'
,0-�'�����H
��27��,$��,�"���v
87�� $)��� AN�)���	�����1�?�)��� �����,�"��� ��R�������
 � � +�� � � � �
��
���� � ��� ]�+"c"c g

� g � g � �����e
 ���9� �Ig � �����=g ������� � �.� � ����� 
�O ���Z� �2����� � ��� �	� ��� ��0P� � �2� � � � ����O �2����g
 � �H
��G01(R�?�,$��1
2�)�?�)��f��/
P$�sP+8�-
,0C
������1�?�,$?01$'�)���	����
�� 
�7�����+�(-�	�! l
	����
�� � ]�+�+�c g



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � �

�$g � g �`g � ����� � � g \ ��
 � �;� � � ���6X.�"OPR�
�� ���f	!�.
f
 �_
 � ��� � � ����� � � �	��� ���  O ����� Y � �$� ��
f
 � ���
� �����.� � � ��OP
�g  � � 
�$'sP+'�R
,0@
����H
P�G01(R�?�,$ ����+���
���� ��0-���)���	� � ��$'3 � �P$��Z�P�"3 ���"3�(�+���$,���
� �B0
0"� ����������
��*+ ��
���4
��� �"Wa� � �"� ��� ]$+�c"c g� �ZY \ g� g � g � �.�f� � Y g \ g X.�����2� ���9� u g � g g �2����� �D����
�O ���0� � �.�e
�g�� �*� � �P�"��
2
ns@
87 � $,��� AB�)�����
���1�?�)��� �����,�"��� � ���"� 
�O � � � ���0�_
 ����	�� ��
f�	� �
� \ � ����� ��� � �)�.
f
 �"� � 
�
 � � �e
 � ]$+"c + g

� g � g � �;�f� ����� u g � g g �2�����2�$����
�O ���0� � �.�e
�g�� �*� � ���1��
2
2sL
87�� $)��� AN�)���	� ���1�?�)�J� � ���,�"��� �� �"� 
�O � ] 
 �2
D� �_
 
 ��� � Y � ��
f
�������� ����� �	��O � ��
D� O ��� � � � �����D� ��� �=g�� ]$+�cD] g
b g � g � �;�f� ����� u g � g g �2�����2�$����
�O ���0� � �.�e
�g�� �*� � ���1��
2
2sL
87�� $)��� AN�)���	� ���1�?�)�J� � ���,�"��� �� �"� 
�O � ��
 �2
D� �_
 
 ��� � Y � ��
f
�������� ����� �	��O � ��
D� O ��� � � � �����D� ��� �=g�� ]$+�c �$g
� g � g � �����	�����	��	 Y g � ��� 
0� � ��� g g 
��2� ��; � ������
`g \ � � � 
���� ��
D�e��g \ � �.� 	 
���O �5X.�"��� ��
 �	���
� � ���_������� � ��� \ ���"� X�� �"
f
 � ���CW � � � �;� � � ��� Y � �"O � � ���2
�
 Y � �"�	����� ���2���_��� �"g  �
���1�?�)��� �����,�1� �*��������� �,+
� 
�I �-f��Z0R
�+���(�� �$R��.����
 � b � bD] � Y �;� �_
 � � g � ���9� � � �-Wa� � �"� ��� ]$+�+ � g

c g � g � �2
9� ���
� ����� �Ig � ��� �$��� ��
+g \ ���"� � ���"O �2��� � � �	��� ������WS��
 � �"�
�	� � ��� � ��� � � ��� �
� �
g ��
 ��� ��� ���e
 ����� 
 � ����
 � �.�eO ��� � ���=g� !� ���*�?�)��� � ���,�*� �*��������� �,+�� 
�I��*fP�G0R
�+���(�� �+R�������

� +�b � � �D] � Y �.� ��
 � � g � ���9� ��� �"Wa� � �"� ��� ]$+ + � g+ g � g � �����e
fO � � 3  !���f� �$��
9� � �	��� � �ZO �.� � ���PO � � � �"R��.� �2����� �"� ��� � ����� ��� 
�$'��� ���*� 72�,$'� � � g
� g 
 ��� ���9� � g � �����e
fO � �����4g � u �_
 � �0� ��� � e ��� 	�
&����4 �$R�R=g ]�+ � � c � ]$+ � c g

]�� g � � � � ��
 �D	 � ��� ��
fR���� �"g�������������� u 
fR�� � � Y � ��6 ��� � � ��� 
���� \ ��R ��� ��g 
���� �����_�2���2� ��R ��� � �
� �����
�e� � \ ��
 � �;� � � X.�2���f� � � � � �_
 � ��� � u ���"�	����� � ]$+ +D] g

]�] g � g \ g � � ��
������  
g g g � � ��Q����9�0��� � 3 
������ ��
f
 �_�5��QDR ��� � 
��D
 � ��O ��� � M,0-�,$,�
�-f�+��?�,�/+ ���&�Dg� � e �Dg �
��R�R+g � b �$c � � ]$+�c"b g
] �$g�
 g � 
DQ � ��� ����� � g � �����DgS����
 
����2
 
���� �2�����	����� � � � � ������O �_� ����� 
��9� ��� � ��� � ���.�e�_�=g

� $)��� AB�)���	�!���1�?�)�J� � ���,�"���! �
P(R$��"��� ��� c$K � � ]�� � � + � ]$+ + � g] �Dg �IgOX��.� ��� � � $��)���
���'
�(�+ 01�����Rs���
��-����7�
�$8���/�J�*� 72�,$8� � X��.OL��� �_�D��� � ����� �
�e
 � � � Y � ��
f
 �
u �D
�g 
 g��Ig � �����	��� � ��� g��9R�R+g ] � � c �
� ]$+�c � g

] � gFX�gZX��.
 � ��� � � gZX.����
9�$� ����� ���9� X�g�
���
f
 � ����g"� ��� � ��
 �����	��� ��� � � ���_��� �	� � ���
� � � �
�eR�� � � � � �	��� �.�J
 � ��
��2��� ��
8�����_O �.����
�g  � I*�:���#(�$'
�0-���P���H
���72�,$��,�1�,�Z
�� �H
��G01(R�?�,$
� �J+���
��*j�� 
�$'sP+8�-
,0r
�� �H
��"���i0"��(-�	� � �,+,�)$,� 0"����
��-+;7,$'
P� �����2���,+ �#X���OL�D� �_����� ��� �
� RD� �_� ]�+�+"b g

] �$g � g � g%X.��� �2� ���9� 
 g � g ����� � �2��
 �2�+g � 
0� �"O � � �	��� ��O ����� RD� �$� ��
f
 � ��� � �.�S
e� �	� � � � 
9�
��� � ��������� �D
 ��
��������	�.�e������O ����������� �.���.
 �"g � � �
� � $'���-+)�	������
��*+ 
P��#O�	���?�,$�� � �"�	� fP+���+
���"3  l�
�������%� ���1�?�)��� �����,�"��� � ]�c � c � K c � � � c � + � � 
���
�
 � ]�+�+�b g]�b g e g�X.��� � ��� g g � � ��O ���9� � ����� �Ig5
�������������g �O3�.P���"���'3 � ��3��'
	�%$ ��+)��3 �-(R$�.��,�������P�"���
�*fP+��?�,�/+ �?� ���.R�� ���  �O ����� � �9�0���e
 � ������� ��� � �.� Y � � � �2��� � ��� �����&��������� ��
fO � �$��� �f� �
� � � � �	������R��.����
 ]2��b �9]�] �$g � � 
 ����� � �2������O �_� Y 
����	��
 �����e
 � ]�+�+�+ g

] �$g e g"X.��� � �����9� �Ig 
�������������g \ � �.� � �_O � ��O �.���^
 � ��
��2��� ��� � � �
�eR�� � � � � �	��� � �.� � �_���2�.	

 
���� � �_���	����� �"g  �� uNuHu ������� � �.� � ���1�?�,$��"������
��"��� �H
��27��,$��,�"��� 
�� ���m�2���&#B$'
2���,+�+������ �R��.����
 c	�$] �)c	� � � � ��
�
 ������� � � � � ��;2���e�	���9� � ]$+ +"b g

]�c g � g X � ��O �2��� ���9� �Ig 
���������� ��g  ��� ���.� ��� � ��� ��� ��O �����IR�� �$� ��
f
 �	��� RD� �$� ����
D� ��
 K
W9X �GY  � � 4 ������� �������P���.
 ��� ��R�R�� ���"� �+g �H
��G0*(-�?�,$ ����+���
��('B$'�,0-�����)+=���"3����������
##$8
2���,+�+�������k ���m�2���*)��"3
�,$,+������13������ ��� � �+� � � ]�+�+ �$g

]�+ g Y g \ g X.����� � ����� u g � g g �2����� �D����
�O ����� � �.�e
�g+� �*� � ���1��
2
nsL
�7�� $,����� AB�)���	� ���*�?�)��� ���
���,�"��� �����"� 
�O �S� 
 � 
�� ��
 
���� � Y � ��
f
����9�,� �����	�	�.O � ��
��BO ����� � � ���9�$� �.� �=g�� ]�+"c �

� � g  g�X.�����2� ���9� �`g�������� ����� g � � � ��� � � �������9� �f� �"��40� ��� O � � � ��� �"��6 ��� �e
 � �.��� �_���2�a
 
D�f	
� �2�����	���9� �"g  � �H
��Z01(R�?�,$�����+���
��5���"3-#<�	���?�,$��/. �'��
����*������
�� � g ��� �OX.�����	� ��
 �-X.�"� ��� ����� �
��
���� ]$+ +�+ g

� ] g �Ig � g�X.����� ��� � � g � g � �2������� �"� � 3 u QDR ��� �?
��D
 � ��OP
A�_�0�2��� ��� � � ��
f
 �_��
&����� O �����������	�.�e���
R��.�	� ����� �"� �"���_�2���?����� �.����
 ��
 � � ' �'

�)f��?� �J�&��� g9� � e ��g ] ��R�R+g � �;	 � b � ]$+�c"c g



� b �������	��
���
������������

���$g �Ig�X�� 
�� ��; �
� g g � 
��D� �
� � g ������
 ����� �`g�X.����O ��� � �
� �Ig�
������������ � ���9� \ g � � Y ���"�	�Dg
�)��������� ���mX.��OPR�� ��Q Y � �$� ��
f
 � ��� ���A�����0� � ���  O �.��� � � ��
��2�9� ��
��
� Y � �"�.� ��O � 
�R �
�f	
� �_
 � ��� 
���� �����	��
���
�g  !� �
#
� �  6�'3�������� �����2������� � 
 � � ���"� 
�O �`� � �%� �=R�������
 bD] � �$b � � �g ���D� 
��.� � ]�+�+ �$g

�.�Dg � g � � � �eO ��� � � g � � � � ���;� ��O ���	����� � g � ����� � ����� �Ig � �����+g����$�0��� 	 ����
 ��� �.R�RD� �$� �
� �.��� ��� �������<;2� ��� � 
�O ��� �"� � ��� � � �	��
��B� �"O �0�_�0�2�`
 �2� 
��2�9� ��
�g  !� �/
P$�sP+8�-
,06
��� v
	����
��

87 � 
P�1��.O� ����3����13 � $,�����)(R���	�?�'3��O���2������+ � ��
���� ]$+�+�c g

� � gFX�g � ��
�
f
 ����� Y g � �.� ��� � �����9� �Ig � ���.��� �.�+g � � � 
���� � ��� � ��� �"����� � � ��� K � ��RD� ��
 �2��� ��� � ���
��������������� � � ��OP
�g! � ##$8
2�npN�P>
�:���  !� � � �*X.���.OL� ��� �
�DR+g ]�b"b 	 ] ��� � ]$+�+ �Dg

� �$g � g � � ��R ��� � � g�
 ����
 ����� ����� u g \ ��
 ��O ���+g � ������� ��������	���� � ��� � ��� � �_
 � ��� K X.�����f� �"� �
� � �.� ���	��� ��������� � � ����� ��� � ���+g � � �
� �-� ���"�	� +9���"3 �*fP����
	� + � c � � ]�] � K�]�b � � �9]�b � �
� ]�+�+"b g

� b g � g � �����;���9� X�g � g � 
��	�<4 ����
�4 � g X.�"OPR ��
 � � �	��� �.�  �O ����� � ����� �D
 ��
 Y � �$� ��
f
 ��


���� ��
����CWS�#6 ��� �f	�X.�2��� ��� ��� 
 � ��� �;� � ��� � ��� Y �	������� ���Dg � � �
� � $8���*+,�
������
��*+=
�� #<�	���
�?�,$,� � �1�	� f�+���+9���"3  l�
�����J�%� ���*�?�)��� � ���,�1�,� � ] � � ]2� � �%Wa� � ��� ��� ]$+�+ �$g

� �$gFX�g ��� �������
� � .O�'��
P�*�"�P��+�+)�P�"���/3 � 
	���n�)��+B0R��$9� ��+)�;�,�v��
P$,$'�,+?0R
P�"3
���1�����,�@.2��+���
���0R��$

�$'3P���"�	�?�,(�$ � Y �+g � g�� ����
 ��
 �$� � � ����� �
�e
 � ���a��� e �_� �S	 � �"R����	� � ��� �_R ��� �_
 � g � ���9� � � ]$+"c �$g

� c g �`g 
�����;2�"�Dg � � ��� � ; �	��� � ��� ��������� 	 ����
 ��� � ���2���Y� ��R�� ��
 �2��� ��� � ��� � ���8� ���
� ��O �2��� ��� �.���������D	
� � � ����
e� �2��� ������� �D
 ��
�g  !� I*�:� ���*�?�,$,�1�	����
��1�	��� 
�$'sP+8�-
,0 
P� �"�,�����*�����)+v
87 � �����,j
�	0R�
���,j��P�"3  l
�.��,���,�1�=���13��	0R�	����
	� � �,�G0R
�$8�	��.O�'��+,
��*�-����� �!X.��� � � ��
 ��� � ������
 �
g � ����� � � ]$+ + �$g

� + g � g� ��� �����	�����9� � g � �"���_��4Jg-X �	��
 ���`�.���e�_� �f� ���
4 � ���Dg  � K	�:� ���*�?�,$,�1�	����
��1�	���H
��272�,$'�,�"���

�� �H
��Z01(R�?�,$ ����+���
�� �"X��.OL�D� � �D��� � ]�+�+ � g

� � g � g  !��� �_��� � ����� � g g g � �����_��44g � ��
 
��.��� ��� �"����� � �	��� ���^O 
�� � ��	!�.���2��� �"� � �	��� 
�
 � ���
��� ���;� �)� ��OPR �.� ���2� ���	� � �	����
�g  � �H
��Z01(R�?�,$�����+���
��C���"3�#<�	���?�,$�� . �'��
����*������
�� � g �.� �
X.�"��� � ��
 �%X.��� ��� �"�0� ����
���� ]�+�+ + g

� ] g�
`g  ��������� �<X�g � � ��
 � ��� � � g � �"���_��4 � ������� g ��� ��OP
 ���+g ��� �0�2�H
 
D��� �2����� ���9� � ���
� � � �
� �"� � � ����
�g  !� 4	�"3����1�?�,$��"������
��"��� � 
�$'sP+8�-
,06
�� ����+�(*���!�*(�$,.��,���������"��� �DR��.����
 c � �c�+ � g �.� �GX.�"��� �	��
 ��X.�"� �.� �"��� � ��
���� ]�+�+�+ g

���$g �Ig � g ��������
 � ���+g � � u QDR ��� � � �D
 � ��O � R�R�� ���"� ��� � � 
 �f� ������O �_�2��� � ��� � � ���.���D
 ��
�g
 � ##$8
2�����'3��J����+�j '<
23
3
��$83 �H
���72p#
�� ��0R�
��� �B0
0"� �����	����
P�*+�
87�� $,��� AN�)���	� ���1�?�)��� �����,�"���
���"3�.<

��
	�����)+ �9R�������
 ] �9] � � ]�+"c � g���Dg � g � � 
����Ig 
����������������9� �Ig � �
� � ���$�=g � 
0� �"O � � � � X �	��
f
 � 
J� ��� � ��� �.� Y � ����4�� �����_�
g ��� �.O � ��� � ��� ���
� � � ������� ���D����	 ���.
 ��� � �D
 � ��O g  � #B$'
2�����'3�������+6
87 � �*� � �,�*�:�
�H
��27��,$��,�"���@
�� � $)��� AB�)���	� ���*�?�)��� � ���,�1�,�!7)
�$ �#0
01� �����	����
��-+�j � � � � �  uHuNu X.�"OPR�
�� ���
� �$� � � � � Y � ��
f
 � ��� � � � ����� � ��
���Q��.
 ��R�R9�%� c 	�� b � � �)�.� � ��� ]�+�+ � g

� � g � g � � 
�	�
&
�� .O�'��
P�*�"�P��+�+)�P�"���53��O7�
�$����,+Z0R��$�.2��+���
�� 0R�P$=
�$'3��J�"�	�?�,(�$�k �,0	0"� �����	����
����
� � ��3��,�*��� AB���	����
��t3��,+!7�
�$'�P�/���-� 7	�,$��,+F0"�����1����
��*��&)(1�,+ � Y �=g � g � ����
 ��
 � � � � ����� ���e
 � ���Z���
e �_� �S	 � ��R���� � � ��� ��R �"� ��
 � g � ���9� � � ��
���� ]�+�+ �$g

� �$g�
Sg �)���e
 
 � ��O �$g u QDR ��� � 
��D
 � ��OP
Y� �.�.��O ����� R�� �$� ��
f
 �	��� K � ������� �������[����
 ���L� �"OPR �.	

 � � �	��� �.�A��O ����� ������� �D
 ��
 R�� �$� ��
f
 ��
�g �H
��Z01(R�?�,$ � �J+���
�� '#$8�,0-�����)+ �����2��� #B$'
2���,+�+)�,+ �� c$K ��� � � + � ]�+"c + g

� b g �`g ������� ����� �� 
g2X.����� ��� g g � ����O ����� � � g 
��������2��� � ���9� \ g e � ��� � � �$g u � � � �2��� � ��� � � ���
����� �����.� ��
 ��
[�B� �"O � � �0�2�P
 �f� � �.OP
�g  !� � � . #�� �����2����)��"3
�,$,+������13������ � 
�$'sP+8�-
,0 �
������� ��� � �
� e � ����OL� ��� ]$+�+�c g

� �$g � g���� ���.� � � �0�Ig 
���������� � � ����� �Ig � ��� � ���$�=g � R �$� �.O � �����D
 � ��� �2��� ��
 �	��� �������.� � � ��O
���.
 ���)���Z� ����� ��
��S� ����� �ZR ��� ���e
�g  !� �#(�$'
�0-���P� �H
���72�,$��,�1�,�m
P���H
��Z01(R�?�,$ ����+���
�� �� ��� ��� ��
 � � RD� �_� ]�+�+	� g

� c g � g�������
 ��� �	X�g � ����4 ���.� ������� �Ig�
�������������g \ � �.��	!
���O � Y ��� � ��R0� �	��� Y � �"�.� ��O 
 
�R ���f	
� �_
 � ���)� ���[�&� ���_��� � � � ��� � ��� � 
f
 ��
 � ����� �"g  !�5W'4
� � � � � �0��� 4 �����2��O ���=W';�4���� � e 
D�f	
����� � ��4 � � �"��� 
��8���9�  ��<4 ��� 
�
���� �
� ����� � ���e
 � � � . �  � 
	K ���1�?�,$��"�	����
P�"�	� �H
��272�,$'�,�"���



� �������	�������
	�����
 ����
���� �����	��
���
�� ����� ��
 � ��� � �


��C$'�����,�*� �O3�.P���"���,+m�J�  6�'���-�	��$8
��*���)+ �2R��.����
 ] ��� ��] � + �  �
 � ���$��
�� �5
�
���4 � �
� � 
���
�
 �]$+ + �$g
� + g � g 
`g e ��� �.� ����� �`g � ��
f
 ����g  ��� ���.� ��� ��� RD� �$� ��
f
 � ��� ���9��
��9���
�e
 � ���9�0� ��� �.��
 ����������
�g

 � � g � g WSR�R �2�����2��O ���9� � g 
`g e �������������0� � ���e
 � �*fP����
	� ���O���13��;�1
 � � �'32���)�i���P+��'3 �*� �	�
�"�	� #B$'
2���,+�+��J��� �JR�������
 � � ] � � c �$g Y � �2��� �_� ��
 �.�_� � ]$+ + �$g

� � g-�Dg X�g<WS
f
 �"�	� ���9�;�Ig.
�������������g X.���"R �
� ��� � ��� �.� 4 ������� �������Z����
 ��� 
��D
 � ��OP
N� �.�
� �.� �;Q �����	��
f
 � 
9�2��� � ���=g� � �
�:�����*�?�,$,�1�	����
��1�	� �H
���72�,$��,�1�,� 
�� �����2��� � �"�	� fP+���+����13
##$8
2���,+�+������vD � � � � #&� 

K E � � ��R�� ��O`� ��� ]�+�+ � g

� ] g � g Y ��
���� � ���Ig0
������������ �$� g-X �	��O �2��� � � g$��� g �"O`� ����� � � 3 � 
0� �"O ��� �_�[���	��������
 �_
 �.�A�
� ��� �����_�2�.�9�0� � � � �[�
�L���	��
f
 � 
J� ��� � ��� ��� ��� ��QDR ��� ��
���
 � ��O � � e 
 u K ��� ��R�R�� �_�2��� � ��� � �
����� �2������� ����� 
�� ��
 ��� S��:� ���1�?�,$��"�	����
P�"�	�%��
���72�,$��,�1�,�!
P�5$��)� ���
�)��� ����fF���13F�m�����1�?�,�1�
�)��� ����f �
� �f� �.
f� ��
��e� �"Wa� � �"� ��� ]$+�c"c g� �$g ��� ��
�R � YU\ W �[\ 
Sg \ �.R�R ��� � �0��
��X��� � ��� �f� � �`���L� ��� ���
� � ��� Y \ W � u 
�
 u � � 	
Y \ W ��\ 
Sg�
 ��� �����_�2�.�+� ��R �.� � � Y � � 6 � � Y \ W � u 
�
 u � � � � ��� ��O`� ��� ]$+ + � g

� �Dg�� g \ g \ � ���0��� � 3  �9uHe 
� g 
 K � Y � �"� �"�ZRD� �"��� �.O � �)�����_R �_���2��� � �	� � ��
f
 ���_
 ��� �H
P�m�
01(R�?�,$�� 'O��
P+)�)���,�"���,+ �J�&��� g ] � � e ��g � ��R�R=g c���+ �$c �.� � ]�+"c�+ g� � g g g \ �"����
�; �0��
�40� �5�Ig X��;� ��� � �Dg �Ig � ����;2��� ��; � ������
 � � � g 
 g � ���9�0���e
 � 3 � �e�	�.
 ���
� � � �=X�� � � �"� � ��
�
 �S� �"� ���f� 
��9�2�����_��
 ��� . �,.2(*�53��  L���)$8
,0R�	���'
��1��
���
����?� �?�&��� g8� b � e �Dg
� � � � �)����
 ��� ���S� � � �2�"� �"��� � � Y �.� ��
 � ]�+"c � g� �$g e g \ ��� � � \ g � � ���D� ���9� �Ig�
�������������g�g 
+� �"��4 �	���`� ����� ��
 
���� � 
D��� �2����� ���9� � �	�)� �  � g
 � # � � �*4 � � � � ��� �2������� � � �)�;� � � � �	��� g

� b g � g \ 
�
f
 ���8���9� Y g e ����� ����g � � � � 
J� �	�.�  ��� ����� �_���2�9� � K �)O �$�0��� � ��R�R�� � ��� � � Y � �2��� � � �

 �.�_�  ��� ��� ����� � ������� u �0� � �	����
 � ]$+ + �

� �$g�
 g � ��� � � 
`g � � � �.O 
D� � ������� 
`g�
A�.O 
D� �Dg � � �������	�������
	�����
 ��� � R�RD� � ��� � � �S� ��
 � ���
� �����.� � � ��O � ��
 �����P� �.�� !�9��
�
 �f� �	�^� Y �.� �e
 g �2�����
��g� !� ##$8
2�����'3��J����+�j � � # . � 
�$'sP+'�R
,0

�� �H
P�G01(R�?�,$�����+���
��-j��	0-�'�)����� �-��$'3 � �P$������"35���13�(�+���$,����� �,0
0"� �����	����
��*+ �=R��.����
 � ] � �� ]�b � 
 ��4
��� � ]�+"c"c g� c g Y g � g � � �.� �
� 3  ��� ���.� ��� � ��� � � � � 
9� �	���  !��� �����	�����2�9� � ����� ��� ��R����_��
 �	� �$
������S� �.�
���_�
� ��� �"
f
 ���  ���2��� � 
J�2� � � ���7� ��� � 
 ��� �$� ��� Y � �f� �"� �2
�O  ����
�
 �f� � ��� �"�'��
P�"3 � �*�-(*���
�H
��27��,$��,�"���/
P�����-�"
�.P������.����B0
0"� �����	����
P�*+;
87 � $,��� AB�)���������1�?�)�J� � ���,�"��� ��R�R+g�� � � � � ]�c �
� �.
 ��� ����� ����� ] 
 � � �;� �)�)� �
� ]$+�+�� g� + gFX�g0
 ��
f
 � ����g \ ��� ����������
f
 ����� �a�0��
e��� ����
 � �0����O �	��
���
	�^R��;� � � � ����������� �2��
.��
f
 
���
 ���
�2��R0� �2
��e
 K � ��RD� � 6 � � R ��� � ��R0� �	���+g�
���� �����_�2��� � ��R �.� � ��W ����� �.	�X.��� � ����� � � �0
�� u ����
��.� �$	
� ��� � � �#Y � � � �N� ]�� � � 
���
�� ��
�
 �FX.�����
Q g � ���9� � � � ��
0� ]$+ + �$g

� � g �Ig 
���������� ��g�� �*� � 
P$)��3 
87#�
�	����M��?�,+ � � ����R0� ���.
���� �.� � ��� ��
0� �"O � � � �����	�.
f
 � 
9�2��� � ���
���?�����	�.Q0� ��
 �JR�������
	��� � � � g � R�� � �������f	 �&���e�	�.� � ]$+"c + g

� ] g �Ig&
������������ ���`gBX � ��O �2��� �&����� ��g#X�g#WS
f
 �"�	�Dg � 
�� �"O � � �_� � �.�	�.Q � �0��
e�
� ��R�� � ���+g
�!+���$8
,0-��fP+������	�
�o�)���?�,$�+ ���"3��H
��/� (��*�����	����
P� ��� ] � ] 	 b � K b � � ���
� ]$+ + �$g

���$g �Ig0
������������ �$� g-X � ��O �2��� �0�������Dg �����)�0�2� u ��
 ��g � 
�R ����� ��
 � ��� ���2R ��� � ��R0� �	��� � ��
�4$

� �.� ��
0� �����"O ��
�
U
���
 � ��OP
 K � ���ZW9X �ZY  8�.R�R�� ���"� �+g  �
�(�$��"�	�%
�7 ���27)
�$,�m�	����
�� �"�)���,�"���
���"3 � �������"
	��
���f �Y� �+� � K�] � � ��]�b � � � ��� ]�+�+ � g � �_
 � � � \ ��R�R ��� �^�0� \ ��� ����� � ��� � �	��� �
]$+ + � �  e \  � � �"R����	� � ��� ��R �"� ��
�g

�.�Dg �Ig5
������������ ����� � 	 
`g � ���9�0��� � ��� 3 � � ��QDR ��� �S
���
 � ��O � ��� � ��� ��
0� �"O � � � � ���	��
f
 � 	

J�2� � � ��� ���9� ����
e�
� ��R�� � ��� ��� ;2���"R�� ����4�� ����
a�B� ��O O �����$� 
��	�.� �_O �.����
 ���  8X Y \ + �=R�R=g
]"] � �9]�]�c � \ ��O � �  !� �.� �
� e � ����OL� ��� ]$+"c�c g

� � g �Ig 
���������� � �%X�g ��� �������
� � �Ig � ��� � ���$� � 3 � ��
 �_��� ���&��� ��QDR ��� ��
��D
 � ��O � �.� �"��6 ��� �
���	��
f
 � 
J� ��� � ��� � �D� ��
���� ��� ��R�R�� � � ��� � ��� � � � ���L���	��
f
 � 
J� ��� � ��� �.��� �.�	�.Q0� ��
 ��� #B$'
2�np#
87
����# ./� ��K �DR�R+g�� ��b � � �"c � ]$+"c �$g



� c �������	��
���
������������

� �$g �Ig�
������������ ���9� � g�������
 ���=g � �������	�������
	�����
 ���`
���
 � ��OP
2� �.�UR�� �"�.� ��O 
 
�R ����� �_
 � ���+g
 ��� ��$�+��o���1�?�,$��"������
��"��� � 
�$'sP+8�-
,0v
�� �;�"
 � � ��3����)�%$Z�P+��'3m+�f�+��?�,� + 7�
�$Z�:�*� D�$�� E )�+)�F
87
##$8
���$'��� +;� ���)$'�P$,�?�,+ ��$,) # � 
	K � � �"R����	� � � � ��R ���	��
 � g � ����� � � ]$+ + �$g� e \  � g

� b g �Ig 
���������� � ����� � g5�����_
 ���+g � �������	�������
	 � ��
 ��� � �D
 � ��OP
�� �.� Y � ����� �.O � 
�R ����� � 	

 � ���+g  � ##$8
2�����'3��J����+;
87 � $,)�#&� 

K �$R�������
�� � c � � ��R����	� � ��� ��R �"� ��
 � g � ����� � � e ��� ��ON	
� ��� ]$+ + � g  e \  � g

� �$g �Ig 
����������������9� e g \ ��� �$g  �O ����� 
��������e
 � ���9�0�	���P� ��� � ��
 
��.�U
 
���� �2�����	����� � ��R�R�� � 	
�2��� � ����
�g  � � ���J$'3����*�?�,$,�1�	����
��1�	� � 
�$'sP+'�R
,0 
�� �H
2
,0-�,$'�	���J.�� �9��+���$����)(R�?��3 ����+���
�� �� ����� � ��� ��R������ e ��� ��O`� ��� ]�+�+ + g

� c g�
Sg 
���� � 
�� 
`g  � �.
 � � ����� � 
&�"
 ���_���Dg � � u Q�R �
� � � ��
 � ��O � ���  O ����� Y � �$� ��
f
 � ����g
� )  � � �	) �"�)��p � �'���*p  �
�(�$��"�	� �����$g � K�]"]�] �9]�]�c � ]�+"c � g

� + g � g 
+� �.
f
 ��
9����� ��� ����g � � �<;2��� � g g�X.�"���	������� ������� ��g � ����� �_� �"g ����
 
����8
 � ���
4 � ��� �
� �
��
�� � ��
 �2��
 �.� �	��� � R�R�� ���"� �+g  !� � ��$�+�� � � �������*�?�,$,�1�	����
��1�	� � 
�$'sP+8�-
,0 
P�����*�?�)��� � ���,�*�
� (R��
��"
��m
�(�+��*��������� �,+ ��R�������
 ]�]"] �9]"]�b � � ��
0� ����OPR0� ��� � � �S� � � � RD� �_� ]$+ + �$gb�� g �`g���� �&��
�� ��
�� �2
��e
�g#X �	��
f
 � 
J�2� � � ��� �����dO ���eR����"� ��� � ���8��Q � ��� �����=� �.� �;Q0�	��
�g � �P�"3	�
�)(-���L3��,$ #H��fP+��:s ���.� K � � � �5�)�;� � � ]�+ � �$g

b$] g \ g�� � �9� � � � � � g ������
 ��� ���9�6�Ig 
���������� ��g � �����������	� ��� � � ��
���R ��
��I����
IO �.	
� �2
��e
 ���XR����	��� ���������IR�� �"�.� ��OPO ��
�g \ ��
 � �;� � � \ ��R ��� � � �D]"] �  g e g \ g  g � g�� ]$+�+�b g
��� �eR K � ��� � � g � �D� � �$g �B� ���.� � ��� � g

b �$g \ gY��� �9� �2��� ����� �Ig�
���������� ��g Y � �������	��� � u Q0��� 
0� �	��� �HX.�����f� �"��� �	��� ���9� \ ��R��	���D	
��� ���)� �.�� Y R�� ����� �.O �	���D� �.� � g  � �
�:� � $,��� AN�)���	� ���1�?�)��� �����,�"��� ���13 �"
87)�G��
��G01(R�������
D � � �-� 
 � E � � ��� � � ��
�� � ]�+�+ � gb �Dg \ gD� � �9� �2��� ���Ig�
������������ �����9�/��g X�g%WS
f
 �"�	�$g Y � �"�.� ��O 
 
�R �
���0��
 � ��� � ��� ��
0� �"O � � � �
� �.� �;Q � ���	�.
f
 � 
9�2��� � ���+g  !� ##$8
2�npH
�7F�:�*� ���1�?�,$��"�	����
P�"�	� �H
P�272�,$'�,�"���m
�� �����2���J��� �"�)���
�,�"���,j
�*fP+,�?�,� +�j#���13 � �������"
	��
���f � � � � � � 
 � � � ��
[�&������
 � � � � ����
���� ]$+ + � gb � g � � g 
&
�� Y g � ��� � �f	 �)�;� � � �Ig 
������������������ �Ig � ��� � ���$�4g g � �.
 �_�����	� � � 
 � 
9� � ���
��
0� �"O ��� �_�8�_���2��� � 
J�2� � � ��� ���9R��	����4�� �_�?� ��� �.O � ��� � ��� �[�
�^�&��OPR�
�� �
� � ��
 � ���+g  !�  �
�(�$,�1�	�

87 � 
�$8���/���"��72�,$'����.O�,+��'��$8��� �5� b ���+� � � � RD� �_� ]$+ +"b g


