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mca V d�Z\]ci!q{]_fEZ V i�]_d*àÂà�à�àÂà�à�àxàÂà�à�àÂà�à�àÂàxà�à�àÂà�à�àÂàxà�à�àÂà�à�àÂàxà�à�àÂà�à � á
á�ü ÿW]_fEZ V i$]¢^7Ykd�Z\i$Y[. V Z�Ykt�g¸thquq{]_fEZ V i�]xgWtWà¨á ù q{i�t�X ê!ÿ�â5íä|èÿ w!] V Z\]ci$d à�à�àÂàxà�à�àÂà�à � ¤
á �   thi$X�fha>nTi�th.TfE.TYkalY[ZD/�npa[thZÂq{thi¢gWt�geâ! c]ci�t��Efha V ]_d�thq�q¼]_fEZ V i�]"gWtWà�á ù .�]cq¼thi�]+Z\i$fhg7d\â

q¼thi$X�fEZ�Y[t�g à�à�àxàÂà�à�àÂà�à�àxàÂà�à�àÂà�à�àÂàxà�à�àÂà�à�àÂàxà�à�àÂà�à�àÂàxà�à�àÂà�à �hù
á_æ   thi$X�fha�n7i�th.TfE.TYlakY[ZD/"nTa[thZ!q¼thiègWt�geâ! c]ci�t"�:fha V ]_d!thq�q¼]_fEZ V i�]¢g7tWà�á ù fEq¼Z\]ci}Z\i$fhgTd\q{thi�â

X�fEZ�Y[t�g à�àÂà�à�àxàÂà�à�àÂà�à�àxàÂà�à�àÂà�à�àÂàxà�à�àÂà�à�àÂàxà�à�àÂà�à�àÂàxà�à�àÂà�à �hù

�0Y



���������
	���
�
����������������������������! "�#	$	��&%'�!�(%�)*�+	$�! "�#	$	��&%-,*�����

`�a[]cbed�fhg7^7fEi�j�YkalYkd�YkmE£#"!��t�X+n U m%$Èì}t�g7d'&
j�t�g7fhd�v���g7Y[�h]ci�d�Y[ZD/h£T¤E¥h¥�¤

UeV n�]ci��eYkd\thi)(Ô|�i_à>|èf_�eYk^�`�a[.7i�]_m�vzZ
ÄSÅ µ_¶¡¾�ÆTÇh¶

ê!vW]+gW]c]_^ q¼thi�f V Z\t�X�fEZ\]_^�Z\]�û0Z�mcakfhd$d�Y[r7]ci$dèYkd�.�]_m�t�X�Ykg7~oX�thi�](th.s�eY[t V dè�¨YkZ�vJZ�v7]+i$fEnTYk^J~hi�t¡�¨Z�v
thq¨Ykg7q{thi$X¸fEZ�Y[t�gÏd�Z\thi�]_^ Ykg�]_ak]_m�Z\i�t�g7YkmSq¼thi$XÚà ì}fhg7^TakYkgW~ fhg7^ÏX¸fhg7fE~�YkgW~ Z�v7Ykd(YkgWq¼thi$X�fEZ�Ykt�g�Ykg�fhg
]+*¸mcY[]_gsZ+X�fhg7gW]ci(Ykd�thq!�eY[Z�fha§YkX+n�thi�Z�fhg7m�]"Z\t3X�fhgz/�d\]_m�Z\thi$d(thq!Z�v7]oYlg7^ V d\Z\i$/hàJÿWthi+Z�v7Yldxi�]_fhd�t�g<£
�EfEi$Y[t V dMZ\]�û0Z�mcakfhd�d$Y[rTmcfEZ�Y[t�gxZ\]_m$v7g7Yly V ]_duv7f¡�h]#.�]_m�t�X+]§fEi�]_fhduthqW]�û0Z\]_gTd�Y[�h]�i�]_d\]_fEi$m�v�Ylg�i�]_m�]_gsZ�/h]_fEi�dcà
ê!v7Yld>Z�vW]_d�Yld&]�ûenTa[thi�]_d�fhg7^o^7Ykd$m V d�d\]_d&Z�vW]}n�t�d�d$Y[.TYkakYkZ�Y[]_duthq V Z�YkakY, _YkgW~ V g7alfE.�]_ala[]_^�^Wtem V X+]_gsZ�d#Ylg¸Z\]�ûeZ
mcakfhd�d$Y[rTmcfEZ�Y[t�g<£ed�YkgTm�]¨Z�vW]_d\]è^Wtem V X+]_gsZ�d§fEi�]}]_fhd$Y[]ci�fhg7^"m�vW]_fEn�]ci§Z\t�th.TZ�fhYkg¸Z�vTfhg"akfE.�]_akak]_^�t�gW]_dcà>`
i�]_m�]_gsZ�fEn7n7i�t�fhm�vothqMmca V d\Z\]ci�YkgW~¢alfE.�]_ala[]_^�fhg7^ V g7alfE.�]_ala[]_^�^Wtem V X+]_gsZ�d#fhgT^Sfh^T^7YkgW~¢q{]_fEZ V i$]_d#.pfhd\]_^
t�g�Z�v7]"m�i�]_fEZ\]_^�mca V d\Z\]ci�dxYkd�Ylgz�h]_d\Z�Yk~�fEZ\]_^<à UeV n7n�thi�ZÂå�]_m�Z\thi�jJfhm$v7Ykg7]_dxfEi�] V d\]_^�Z\t mcakfhd�d�Ykq{/ Z�vW]
f V ~�X+]_gsZ\]_^ ^Wtem V X+]_gsZ�d\]cZcà ê!vW]oZ�vW]_d�Yld+Ykgz�h]_d�Z�Y[~�fEZ\]_d�Z�v7Yld�fEnTn7i�t�fhm$v V d�YkgW~ �EfEi$Y[t V d(mca V d�Z\]ci$YkgW~
fha[~hthi$YkZ�v7X�d�fhg7^¯^7fEZ�f�d\]cZ�dcà
`}ald\tW£�fhg ]�ûeZ\]_g7d�Y[t�g Z\t UeV n7n�thi�Z+å�]_m�Z\thi�j�fhm�v7YkgW]_d¸Z�v7fEZ"]_gTfE.Ta[]_d
^Wtem V X+]_gsZ�d�Z\t�.�]�fhd�d�Yk~�gW]_^oZ\t"X V a[Z�Y[npa[]�mcfEZ\]c~hthi�Y[]_d-$ÈX V a[Z�Y[âDakfE.�]_aka[]_^Smcakfhd�d�Y[rpmcfEZ�Y[t�g.&#Ykd�n7i$thn�t�d�]_^<à
w!]_d V a[Z�d+d�vWt��BZ�v7fEZ UWV n7n�thi�Z�å�]_m�Z\thiojJfhm$v7YlgW]_d¸fEi�]Ú�h]ci$/ d�]_g7d�Y[Z�Y[�h]ÚZ\tÏfh^7^W]_^ mca V d�Z\]ci�q{]_fEZ V i�]_d
d\t3]�ûeZ\i�]_X+]�mcfEi$]�X V d\Z+.�]SZ�fEbh]_g �¨vW]_g f V ~�X�]_gzZ�Ykg7~3Z�vW]ÚZ\i$fhYkg7YlgW~3d\]cZcà ê!vW]o.�]_d\Z+i�]_d V a[Z�d+fEi�]
th.7Z�fhYkg7]_^��¨vW]_g¸Z�vW]¨fh^7^TY[Z�Y[t�g7fhaWq¼]_fEZ V i�]_d�fEi�]�^W]ci$Y[�h]_^¸q{i�t�X��#]_ala7d\]cnTfEi$fEZ\]_^Smca V d�Z\]ci$dcà�`}ald\tW£sYkg¸Z�vW]
Z�vW]_d�Yld#Y[Z�Ykd&^TYkd�m�t¡�h]ci$]_^"Z�vTfEZ UeV n7n�thi�Z>å�]_m�Z\thi¨jJfhm$v7Ykg7]_d#n�]ci�q¼thi$X��#]_akaT�¨vW]_g"Z�vW]èmca V d\Z\]ci�q{]_fEZ V i�]_d
fEi�]xd�n7i�]_fh^ÚfhX+t�gW~"^7Y0/�]ci�]_gzZ!mcfEZ\]c~hthi�Y[]_d}YlgÚf�d�YkX�YlakfEi§��f¡/SZ�v7]�thi$Y[~�YkgTfhapq¼]_fEZ V i�]_d}fEi�]hà

�eYkY
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öÚ¿0ÇzÌ¼Æ7¾:ÆW¶�´¼·pÊ
íM^W]_mcalfEi�]#Z�vTfEZ�Z�v7YldMZ�vW]_d$Ykd�Yld�X¢/�t¡�}g¢��thi�bxfhgT^¢v7fhdÔgWthZu.�]c]_g¢d V .TX�Y[Z\Z\]_^�Ykg¢fhgz/¢q{thi$X�q¼thiÔfhg7thZ�vW]ci
^W]c~hi�]c]"thi�^TY[nTa[t�X�fÚfEZ�fhgz/ V g7Y[�h]ci$d�YkZD/ thi¢thZ�vW]ci�Ykg7d\Z�YkZ V Z\]�thq§Z\]ci�Z�YkfEi�/3]_^ V mcfEZ�Y[t�g<àoí�gWq{thi�X�fEZ�Y[t�g
^W]ci$Yk�h]_^�q¼i�t�X Z�vW]¢n V .TakYkd$vW]_^Úfhg7^ V gWn V .pakYkd�vW]_^S��thi�b�thq>thZ�v7]ci$dèv7fhd�.�]c]_g fhm�begWt��¨a[]_^W~h]_^ YkgJZ�vW]
Z\]�ûeZ¨fhg7^�f�alYkd\Z§thq�i$]cq{]ci�]_gTm�]_d¨Ykd�~�Yk�h]_g<à

`�a[]cbed�fhg7^7fEi�j�YkalYkd�Ykm
  t¡�h]_X¢.�]ci�ác¥e£�¤E¥h¥�¤

�0YkYlY
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í§�#t V ak^�akY[bh]ÂZ\t"Z�v7fhgWbÚX¢/od V n�]ci��0Yld\thi_£W|�i_à�|èf¡�0Yk^J`}ak.7i�]_m$vsZc£Tq¼thi}fhala�v7Ykd�d V n7n�thi�Zc£WnTfEZ�Y[]_g7m�]�fhg7^
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x Y[Z�v Z�vW](~hi�t¡�}YkgW~Úg V Xx.�]cièthq#^Wtem V X+]_gsZ�dÂYkg ]_a[]_m�Z\i�t�gTYkm�q{thi$X�£<Z\]�û0Z�mcakfhd$d�Y[rTmcfEZ�Y[t�g�£<Z�vW](Z�fhd\bJthq
fhd�d�Yk~�g7YkgW~�^Wt0m V X+]_gzZ�dÔZ\tÂnTi�]�âD^W]crTgW]_^�mcfEZ\]c~hthi$Y[]_d_£sv7fhd�YkgTd\nTY[i�]_^x~hi�]_fEZ>YkgsZ\]ci�]_d\Z�fhX+t�gW~èi�]_d�]_fEi$m$vW]ci�d
fEi�t V gT^ Z�vW](�#thi$al^<à¢ê!vTYkdèv7fhd�Ykgzy V ]_g7m�]_^JZ�vW]�^W]c�h]_a[thnTX�]_gzZÂthq��:fEi�Y[t V dèX�fhm$vTYkgW]�âDa[]_fEi$gTYkgW~ofha[~htEâ
i$Y[Z�vTX�dÔq{thi�f V Z\t�X�fEZ�Ykg7~xZ�vW]!Z�fhd�b+thq�Z\]�ûeZ#mcalfhd�d�Y[rTmcfEZ�Ykt�g<àuê¨vW]_d\]¨fha[~hthi�Y[Z�v7X�d>fEi$]}m�t�X�X+t�gTa[/¢.pfhd\]_^
t�goZ�vW]|{U}_~)�!�U�����#�%~'}K�r�)�D}B�G$��Â�#thb�£�á)�����%&��¨v7]ci�]�d�nTfEi$d\]��h]_m�Z\thi$d!i$]cn7i�]_d\]_gsZ§Z�vW]}Z\]�ûeZ!^Wtem V X+]_gsZ�d
fhg7^J]_fhm$v�m�t�X�n�t�g7]_gzZèm�thi�i�]_d\n�t�g7^Td!Z\tÚf¸q¼]_fEZ V i�](]�ûeZ\i$fhm�Z\]_^ q¼i�t�X Z�vW]�^7t0m V X�]_gzZcàèê!vW]�q{]_fEZ V i�]_d
^W]_d�m�i�Y[.�]�f�^7t0m V X�]_gzZ�YkgÚf(nTfEi$Z�Ykm V akfEi��§f_/h£7�}Y[Z�vot�gW]ÂthquZ�vW]xX+thi�]�m�t�X¸X+t�g�fEn7n7i$t�fhm$vW]_d!vTf_�eYkgW~
Z�vW]_X Ykg7^7YkmcfEZ\]xZ�vW]�n7i�]_d�]_g7m�]xthqÔ��thi$^7d¨YlgÚZ�vW]¢^7t0m V X�]_gzZcà§ê!v7Ykd¨m�i�]_fEZ\]_dèf����U���-�.�W}e�)}B�.~e}-{U}_~)�!�U�$ÈÿÔY[~ V i�]oáEàká�&�à�í�g Z\i$fhYkg7Ykg7~¸d\]cZ�dc£<Z�vW]_d�]�q¼]_fEZ V i�](�h]_m�Z\thi$dÂfhald\tÚv7f_�h]+foakfE.�]_a àèê!v7Ykd}akfE.�]_a�YkgT^7YkmcfEZ\]_d
�¨vW]cZ�v7]ci�Z�v7]�^Wt0m V X+]_gzZè.�]_a[t�gW~�d�Z\toZ�vW]�mcakfhd$d}q¼thiÂ�¨v7Ylm$v Z�vW]+mcakfhd�d�Ykr7]ciÂYkd�.�]_YlgW~"Z\i�fhYkgW]_^ thi�gWthZ$¼Z�v7YkdxYkdÂthq¼Z\]_g�^Wt�gW]¸.s/ akfE.�]_akYkgW~oZ�vW]"^Wt0m V X+]_gzZÂ�}Y[Z�v�fY�cá+�JY[q�YkZÂ.�]_akt�gW~�dÂZ\t�Z�vW]"mcakfhd�d�thi��äâ$á+�
thZ�vW]ci��}Ykd\]�&�à
ÿWthi".�]cZ\Z\]ci V g7^W]ci$d\Z�fhgT^7YkgW~ thq}Z�v7]Ún7i�th.Ta[]_X�£>fhg ]�ûefhX�nTa[]�fEn7nTalYkmcfEZ�Y[t�g��¨Ykaka#.�]Úm�t�g7d�Yk^W]ci$]_^<à�`�\gW]c�¨d�rTa[Z\]ci_� �¨Ykala&.�]Út V i�mcfhd\]�]�ûefhX+npa[]h£#fhg fEnTnTakYkmcfEZ�Y[t�g�Z�v7fEZ"Ykg7m�thi�n�thi$fEZ\]_d+f Z\]�ûeZ¸mcakfhd�d$Y[r7]ci
Z\i$fhYkg7]_^ÏZ\t3i$]_m�th~�g7Y� c]�fEi�Z�Ylmca[]_d�thq�YkgsZ\]ci�]_d\Z(Z\t V d_à�íäq¨��]�fEi�]�d V .Td$m�i$Y[.�]_^�Z\t�d\]c�h]ci�fha�d\t V i$m�]_d+thq
fEi�Z�Ykmcak]_d�fhgT^Ïi$]_m�]_Y[�h]ÚZ�vW]_X �0Ylf�]�âDX�fhYla £>. V Z(akfEZ\]ci+^W]_mcYk^7]"Z�v7fEZ(��]ot�g7a[/��§fhgzZ+Z\t i�]_fh^ fEi�Z�Ylmca[]_d
t�g�m�]ci�Z�fhYlg�Z\thnTYkmcd_£M��]¸mcfhg3Z\i$fhYkg�t V ixmcakfhd�d$Y[r7]ciÂZ\t�fhmcm�]cn7Z¢t�g7a[/ Z�vWt�d\]¸fEi$Z�Ykmca[]_dÂthq�YkgsZ\]ci�]_d\Zcà¸ÿ7thi
]�ûWfhX+nTa[]h£h��]!X�Y[~�vsZÔ��fhgsZ�Z\tèi�]_fh^(t�g7a[/xfEi$Z�Ykmca[]_dÔi�]_akfEZ\]_^(Z\t���í�ê��èfhg7^+Y[~�g7thi�]#thZ�v7]ci$dcà x v7]_g(~�Y[�h]_g
f+gW]c� ^7t0m V X�]_gzZc£WZ�vW]�fEnTnTakYkmcfEZ�Y[t�gomcakfhd$d�Y[r7]_d�Y[Z!fhd!]_Y[Z�vW]cir��í�ê��+thir�\gWthZ!í�ê��e£7fhg7^�^W]cn�]_g7^7YkgW~¢t�g
Z�vW]�i$]_d V a[Z�^W]_mcYk^7]_d§�¨vW]cZ�vW]ci!Z\t¸bh]c]cnJY[Z�thi�gWthZcà
ê!vW]Smcakfhd�d�Ykr7]cixX V d\ZxrTi$d\Zx.�]�Z\i�fhYkgW]_^��}Y[Z�v�fJd\]cZ¢thq�]�ûWfhX+nTak]"fEi�Z�Ykmcak]_d�$¼i�]cnTi�]_d\]_gsZ\]_^Ïfhd¢q{]_fEZ V i�]
�h]_m�Z\thi$d'&!thqu�¨v7Ykm�vÚt�gW]�~hi�t V n�.�]_a[t�gW~�d�Z\t�Z�v7]xmcakfhd�dr��í�ê���fhgT^ÚZ�vW]�thZ�vW]ci}t�gW]x^Wt0]_d�gG� Zcà�ê!vW]ÂZ\]�ûeZ
mcakfhd�d$Y[r7]ci(Z�vW]_g Z�fEbh]_d+Z�vW]Úq¼]_fEZ V i�]o�h]_m�Z\thi$d"fhg7^ n7i�tem�]_d�d\]_d(Z�v7]_X ^W]cn�]_g7^7YkgW~Jt�g Z�vW]Úmcakfhd�d�Ykr7]ci)� d
fha[~hthi$YkZ�v7XÚà�`}q¼Z\]ciuZ�v7]#Z\i$fhYlg7YkgW~�n7i$t0m�]_d�d_£:Z�v7]�fEn7npakYkmcfEZ�Y[t�g¢Ykd�i�]_fh^7/�Z\t}i V gxfhg7^¢Z\]_d\ZÔgW]c��]�ûefhX+npa[]_dcà
çègW]JakYkX�Y[Z�fEZ�Ykt�g thq V d�YkgW~�d V m$v f V Z\t�X�fEZ\]_^ Z\]�ûeZ"mcalfhd�d�Y[r7]ci�d�Ykd+Z�vW]�q¼fhm�ZSZ�v7fEZ�Z�vW]c/ V d V fhaka[/Ïi�]�â
y V Y[i�]+fÚakfEi�~h]"fhX+t V gsZÂthq§alfE.�]_ala[]_^J^7t0m V X�]_gzZ�d�Ylg thi$^W]ci�Z\t�ak]_fEi$g3fhmcm V i$fEZ\]_a[/hàS` alfEi�~h]�g V Xx.�]ci
thqxd V m$vOfEn7n7i�t�fhm�vW]_d¸]�ûWYkd\Zc£¨i$fhgW~�YkgW~�q{i�t�X­n7i�th.pfE.TYkakYkd�Z�YkmoX+]cZ�vWte^7d�$ÈÿTfhgW~W£}úÔfEi�Z�v7fhd$fEi$fEZ�vz/Ofhg7^
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ÿÔY[~ V i�]�áEàkáU(&w¨]cn7i�]_d\]_gsZ�YkgW~�|�tem V X+]_gsZ�d¨fhd}ÿW]_fEZ V i�]¢å�]_m�Z\thi$d
U m�vz�§fEi�Z� h£T¤E¥h¥WáU�
�M]c�¨Ykd�fhg7^ow¨YkgW~ V ]cZ\Z\]h£�á)���:üD&�£Tbzâ   ]_fEi�]_d\Z   ]_Y[~�vs.�t V i�mcakfhd$d�Y[r7]ci$d�$Èì�fhg<£���fEi�/0nTYkd
fhg7^�� V X�fEi_£7¤E¥h¥Wá�&§Z\t UeV n7n�thi�Z#å�]_m�Z\thièj�fhm�v7YkgW]_dK$ U åèjJd'&�$���t�fhm$v7YkX¸dc£�á)���hðI�.�Â��thb�£�á)�����I�p| V â
X�fhYkd_£#á)���hðI��w¨fhd\b V Z\Z�Y £ÔÿW]ci�i. fJfhg7^¡�Ât���fhakmB c/0b�£Ô¤E¥h¥�¤I��ê�t�gW~ fhgT^¢�Ât�akak]ci_£�¤E¥h¥h¥�&�à ê!vW]¸nTi�th.Ta[]_X
fEi$Ykd�]_d+q{i$t�X Z�vW]�qÈfhm�Z¸Z�v7fEZ"akfE.�]_akYkgW~ ^Wtem V X+]_gsZ�d¸Ykd�^7t�gW]�X�fhg V fhaka[/�fhg7^ Ykd�f�Z�YkX+]�âDm�t�g7d V X�YkgW~
fhg7^3]�ûen�]_g7d�Y[�h](Z�fhd\b�£M]_d�n�]_mcYlfhaka[/��¨v7]_g Z�vW]¸g V Xx.�]ciÂthq§^Wtem V X+]_gsZ�d�Ykdè]�ûWm�]cn7Z�Y[t�g7fhakak/JakfEi�~h]hà�ÿ7thi
Z�v7Ykd¢i�]_fhd\t�g�i�]_m�]_gsZ(i�]_d\]_fEi$m�v v7fhd�.�]c]_gÏfhYkX�]_^ÏfEZ+^W]c�h]_a[thnpYkgW~JX�]cZ�vWt0^Tdxq¼thi(Z\i$fhYkg7Ykg7~Jmcakfhd�d$Y[r7]ci$d
�¨Y[Z�v f�d$X�fhakaÔd\]cZÂthq§akfE.�]_aka[]_^ ^Wt0m V X+]_gzZ�dxfhg7^3fÚakfEi�~h]�d\]cZÂthq V g7alfE.�]_ala[]_^�^Wtem V X+]_gsZ�dcà(í�g thZ�vW]ci
��thi$^7dc£u�#]S�§fhgzZ�t V i��\g7]c�¨dxrpa[Z\]ci_��Z\tJ.�]"fE.Ta[]¸Z\t mcakfhd$d�Y[q¼/ fhmcm V i$fEZ\]_a[/�fEq¼Z\]ci�ak]_fEi$g7YkgW~�q{i�t�X fhg
]_g7akfEi$~h]_^+d\]cZ>thq�]�ûefhX+npa[]_dÔthqp�}v7Ykm$v(f�d$Y[~�g7Y[rTmcfhgsZÔg V X¢.�]ci>fEi�]!gWthZ>akfE.�]_akak]_^<à�w¨]_m�]_gzZ>i$]_d\]_fEi$m$v¸v7fhd
YkgsZ\i�te^ V m�]_^�X�fhgs/�n7i$t�X�Ykd�Ykg7~SZ\]_m�v7g7Yky V ]_d¢q{thi(fhm$vTY[]c�0YlgW~�Z�v7Ykd�$   Yk~�fhXÚ£>j�m¡�§fhala V XÚ£Ôê!vWi V g�fhg7^
jJY[Z�m$vW]_ala £�¤E¥h¥h¥#�£�ht�fhm�v7YkX�d_£uá)�����:.£�G"§a V X fhg7^ j�Y[Z�m�vW]_aka £uá)���hðI��w¨fhd\b V Z\Z�Y�]cZ�fha5à[£�¤E¥h¥�¤%&�àÂê!vW]¢i�]�â
d\]_fEi$m�v�thqWZ�v7Ykd�nTi�t?¤�]_m�Zu^Wi$f¡�¨d�d�n�]_mcYlfha�fEZ\Z\]_gzZ�Ykt�g¢Z\t�Z�vW] V d\]&thq UWV n7n�thi�Z<å�]_m�Z\thi&jJfhm$v7Ykg7]_d¥$ U åÂjJd'&�£
ê�i$fhg7d�^ V m�Z�Y[�h] UWV n7n�thi�Z�å�]_m�Z\thi#jJfhm$vTYkgW]_d¦$��ht�fhm�v7YkX�dc£Wá)�����:.§&�fhg7^�Z�vW]_Ykium�t�X¢.TYkg7fEZ�Ykt�g7du�¨Y[Z�v�mca V d�â
Z\]ci$Ykg7~¸X+]cZ�vWte^7d}�¨v7Ykm�v�fEi�] V d\]_^�Z\t V Z�YkakY, c]ÂZ�vW]x~�Y[�h]_g V g7alfE.�]_ala[]_^Ú^7fEZ�f�$Èw}fhd\b V Z\Z�YM]cZèfha à[£�¤E¥h¥�¤%&�à
ê!vW]�mca V d\Z\]ci$Ykg7~�fha[~hthi$Y[Z�v7X¸dÂfEi�] V d\]_^�Z\tJfhd�d�Yk~�g�d V .Td�]cZ�dÂthq§Z�vW]�Z\i$fhYkgTYkgW~Úd\]cZ�Z\t d�YkX�YkalfEi�~hi$t V nTd
fhg7^SZ�vW]_gofh^7^Sq¼]_fEZ V i�]_d�Z\t(Z�vW]èZ\i$fhYkg7Ykg7~¢fhg7^SZ\]_d\Z�^Wtem V X+]_gsZ�d�.Tfhd\]_^St�gSZ�vW]_Y[i§i�]_akfEZ�Y[t�gTd�v7Y[nTd>�¨Y[Z�v
Z�vW]xm�i$]_fEZ\]_^�~hi�t V npdcà
`�gWthZ�vW]ci"alYkX�Y[Z�fEZ�Y[t�g�]_g7m�t V gzZ\]ci�]_^¯�¨Y[Z�v Z�v7] V d\]�thqèZ\]�ûeZ"mcakfhd$d�Y[r7]ci$d+Yld+Z�v7fEZ�Z�vW]c/ thq¼Z\]_g¯fhm�ZSfhd��.TYkgTfEi�/Âmcakfhd�d�Y[rT]ci$dW�!YkgxZ�vW]§d\]_g7d\]#Z�v7fEZ�Z�v7]_Y[i�t V Z\n V ZMt�gTa[/ÂYkg7^7YkmcfEZ\]_dM�¨vW]cZ�vW]ciÔf�^Wt0m V X+]_gzZ�.�]_a[t�gW~�d



ù
Z\t¢f¢m�]ci�Z�fhYkg"mcakfhd�d>thi�gWthZcà�ì¨t��#]c�h]ci¡£7^Wt0m V X+]_gzZ�d�$¼]_d\n�]_mcYkfhaka[/�gW]c�¨d#fEi�Z�Ykmca[]_dc£s�#]c."nTfE~h]_d#]cZ�mEà¨&(mcfhg
thq¼Z\]_g".�]_a[t�g7~�Z\t�d�]c�h]ci$fhapmcfEZ\]c~hthi�Y[]_dcà&ÿWthi§]�ûWfhX+nTa[]h£egW]c�¨d�fEi�Z�Ykmcak]_d&mcfhgS.�]_a[t�gW~�Z\t�.�thZ�v¸mcfEZ\]c~hthi$Y[]_d�\d\n�thi�Z�dW�èfhg7^���n�t�akY[Z�Ykmcd_�eàuÿWthi�Z�vTYkdMi$]_fhd\t�g<£zY[ZÔYkd�thq{Z\]_g+^7]_d�Y[i$fE.Tak]&q¼thiuZ�v7]�Z\]�ûeZ>mcakfhd�d$Y[r7]ciuZ\tèYlg7^7YkmcfEZ\]
Z�v7fEZèZ�vW](^Wtem V X+]_gsZ�m�t V al^J.�]_a[t�g7~¸Z\tÚd\]c�h]ci$fha�mcakfhd$d\]_dèYkg7d\Z\]_fh^JthqK��q¼thi$mcYkgW~%�SY[Z�Z\to.�](akfE.�]_aka[]_^Jfhd
t�gW]�thqèZ�vW]_X�à í�g t V i�~�Y[�h]_g ]�ûefhX�nTa[]h£��#]J�#t V al^ X�f_/0.�]���fhgsZ¸Z\tÏm$vW]_m$b Y[q}Z�v7]�gW]c�¨d�fEi$Z�Ykmca[]
i�]_m�]_Y[�h]_^Ï.�]_a[t�gW~�dÂZ\tJthZ�vW]ci(mcfEZ\]c~hthi$Y[]_d(fEnTfEi�Z¢q{i�t�X©��íäêª�eà�ÿWthi�]�ûefhX�nTa[]h£uZ�vW]¸fEi�Z�Ykmcak]¸m�t V ak^Ïfhakd\t
m�t�gsZ�fhYkg�Ykg7q{thi$X¸fEZ�Y[t�gÚfE.�t V Z!Z�vW]�]_m�t�g7t�Xx/¢$¼Z�vW]ci$]cq{thi�]h£p.�]_a[t�gW~�YkgW~(.�thZ�vÚZ\t¢��. V d�YkgW]_d$dW�(fhg7^«��í�ê��
mcfEZ\]c~hthi$Y[]_de&�à�ç V iÂgW]c�¨dèrTa[Z\]ciè�¨Ylaka�alfE.�]_auZ�vW]+^Wtem V X+]_gsZÂfhdÂt�gW](thi�Z�vW](thZ�vW]ci¡£Mfhg7^3Y[q&YkZè^7]_mcYk^W]_d
Z�vW]�fEi�Z�Ykmca[]¢.�]_akt�gW~�d�Z\tSZ�vW]���. V d�YkgW]_d�d_��mcfEZ\]c~hthi�/�Y[Z}�¨Ykaka�.�]xakt�d\Zcà!ì¨t��#]c�h]ci¡£<�#]¢�#t V al^��§fhgzZ�Z�vW]
mcakfhd�d$Y[r7]ciuZ\t�.�]§fE.Ta[]�Z\t�^W]cZ\]_m�Z�Z�vW]|�\X V a[Z�YãâDakfE.�]_aka[]_^
�!g7fEZ V i�]�thqTZ�v7]§fEi$Z�Ykmca[]§fhg7^(vW]_g7m�]�fhmcm�]cn7Z>Y[ZÔd\t
��]�mcfhg�i�]_fh^(Y[Zcà�å>fEi$Y[t V dÔX+]cZ�vWte^7d�Z�v7fEZÔfhaka[t¡� U åÂj�d�Z\tÂv7fhg7^7ak]&^7fEZ�f�d\]cZ�dÔYkg7m�thi�n�thi$fEZ�Ykg7~¨X V a[Z�Y[nTa[]
mcakfhd�d�]_dÂfha[i�]_fh^W/J]�ûeYkd�Z¬$ U fha[t�X+t�g<£�¤E¥h¥WáU�­�M]c]h£­�MYkg fhg7^ x fhvs.Tfe£�¤E¥h¥Wácf#�¯®èv7fhg7Y £<¤E¥h¥h¥#� U m�v­°t�a[bhthn7q
fhg7^ U X+t�akfe£e¤E¥h¥�¤%&�£TvWt��#]c�h]ci�Z�vW]_Yki#t V Z\n V Z#Ykd�d\Z�Ykala7Ykg"Z�vW]}fE.�t¡�h]Â^W]_d$m�i$Y[.�]_^�q¼thi$X�fEZc£eZ�vW]ci�]cq¼thi�]ègWthZ
i�]_m�th~�g7Y, _YkgW~oZ�vW]+n�t�d�d�Y[.pYkakY[ZC/Sthq�X V a[Z�Y[nTa[]�akfE.�]_akd�.�]_YkgW~ofhd�d�Y[~�gW]_^ Z\t�fÚd$YkgW~�a[](^Wtem V X+]_gsZcàxí�g Z�v7Ykd
Z�vW]_d�Yld!fhg�]�ûeZ\]_g7d�Y[t�g�Z\t U åÂj�d¨Ykd�n7i�thn�t�d\]_^�Z�v7fEZ!��t V ak^�v7fhgT^7a[]èZ�v7Ykd��h]ci$/om�t�X¸X+t�g�mcfhd\]�YkgÚZ\]�ûeZ
mcakfhd�d$Y[rTmcfEZ�Y[t�g±$5�§vTfEn7Z\]ci}ð%&�à
ê!vW]ÂZ�v7]_d�Ykd�Ykd�thi$~�fhg7Y� c]_^�fhd¨q{t�akakt¡�¨d+(

² ò ÛMÆ7×�¶¡¿0¾ Õ ~�Y[�h]_d�fhgÚt¡�h]ci$�0Y[]c�Ýthq UeV n7n�thi�Z§å�]_m�Z\thi�jJfhm$v7Ykg7]_dc£7Z�vW]�mcakfhd�d�Y[rT]ci V d\]_^�Ykg�Z�v7YkdnTi�t?¤�]_m�Zcà
² ò ÛMÆ7×�¶¡¿0¾ ñ ^W]_d�m�i�Y[.�]_d�Z�v7]�ZC�#t�mca V d\Z\]ci$Ykg7~�fha[~hthi�Y[Z�v7X�dÔYkgs�h]_d\Z�Y[~�fEZ\]_^�Ylg¢Z�vTYkdun7i�t?¤\]_m�Z¦$ U YkgW~�a[]úÔfhd�d}fhg7^ U g7th.§&#fhg7^Ún�t�YkgsZ�d§t V Z!Z�vW]xYld�d V ]_d§]_g7m�t V gzZ\]ci�]_^�à
² ò ÛMÆ7×�¶¡¿0¾ ß ^7]_d�m�i$Y[.�]_d�Z�v7] mca V d\Z\]cioq{]_fEZ V i�]_d V d\]_^OZ\t f V ~�X+]_gsZSZ�v7] Z\i�fhYkg7YkgW~Ï^7fEZ�f fhg7^v7t¡� Z�vW]c/ fEi�] V d\]_^ .0/ UeV n7n�thi�Z(å�]_m�Z\thi�jJfhm$v7YlgW]_d¸fhg7^Oê�i$fhg7d�^ V m�Z�Y[�h] UeV nTn�thi$Z�å�]_m�Z\thi
jJfhm$vTYkgW]_dcà

² ò ÛMÆ7×�¶¡¿0¾ � ~�Yk�h]_d�f¢^W]cZ�fhYka[]_^S^W]_d�m�i�Y[n7Z�Y[t�g+thq<Z�v7]�^7fEZ�f�d\]cZ�d V d\]_^¸q{thi�Z\]_d\Z�Ykg7~¢fhd��#]_alaTfhd�Z�vW]]c�Efha V fEZ�Ykt�gÚZ\]_m$v7gTYky V ]_dcà
² ò ÛMÆ7×�¶¡¿0¾ � n7i�]_d\]_gsZ�d�Z�vW]xi�]_d V a[Z�d�^TYkd�m�t¡�h]ci$]_^�fhg7^�^7Yld�m V d�d\]_d§Z�v7]_Y[i!YkX+nTalYkmcfEZ�Y[t�g7dcà² ò ÛMÆ7×�¶¡¿0¾�µ þ ÆTÊMÍ � ^Wi�f_� m�t�g7mca V d�Y[t�g7duq¼i�t�X Z�vW]!^TYkd�m�t¡�h]ci$]_^�i�]_d V a[Z�d�fhg7^(~�Y[�h]¨d�t�X+] V d\]cq V a^TY[i�]_m�Z�Y[t�g7d§q¼thi!q V Z V i�]Âi$]_d\]_fEi$m$vJYkgoZ�v7Ykd�fEi$]_feà



ü

j kml�nporqts ³
´ � µ µ ª � ¬ ¶ ® 2 ¬¯ª � · 2¹¸ � « ® ± º�´»¶ ±½¼

Ö ½M×u×>·T¾�¶§Ø�¿sÇ�¶¡·T¾�Ù�ÆTÇ:Ûu´ÈÊM¿0µxÜ Ö Ø�Ù�µhÞ $��ht�fhm�v7YkX�dc£�á)���hðI�U�Â��thbp£�á)�����I�E| V X�fhYkd_£Eá)���hðI�Ew¨fhd�b V Z\Z�Y
]cZ}fha5à[£�¤E¥h¥�¤I��êMt�gW~Sfhg7^���t�aka[]ci_£T¤E¥h¥h¥#� U m$v¾°t�a[bhthn7qä£�á)���hð%&¨fEi�]¢m�t�X�X�t�g7a[/ V d\]_^JYkgÚZ\]�ûeZ}mcakfhd�d$Y[rTmcf:â
Z�Y[t�g<à¦®èY[�h]_gJf+Z\i$fhYkg7YlgW~+d\]cZ!thq>akfE.�]_aka[]_^o^Wtem V X+]_gsZ�dc£7Z�v7]c/om�t�gTd\Z\i V m�Z¨f¸vz/0n�]ci�nTakfhgW]è.0/oZ\i�/0YlgW~+Z\t
d�YkX V a[Z�fhg7]ct V d�a[/SX�f:ûeYlX�Y� c]ÂZ�vW]�X�fEi�~�YkgÚ.�]cZC�#]c]_gJZ�vW]xd\]cZ�d}thqÔZD��tSmcalfhd�d\]_dK$B��n�t�d�YkZ�Y[�h])��fhg7^¿�\gW]c~Eâ
fEZ�Y[�h])��&�fhg7^�X�YkgTYkX�Y� c]�Z�vW]¸mcakfhd$d�Y[rTmcfEZ�Y[t�g ]ci$i�thi_à¸ê!v7]+n�t�YlgzZ�dèZ�v7fEZ�fEi�]+q¼t V g7^3Z\t�.�]_a[t�g7~SZ\tJZ�vW]
nTakfhg7]_d#d V n7n�thi�Z�YkgW~�Z�v7]�ZC�#t�mcalfhd�d\]_d�fEi�]Âmcfhaka[]_^ µ¡½�×�×&·T¾�¶�Ã�¿sÇ�¶¡·T¾:µ $ÈÿÔY[~ V i�]Â¤0àká�&�à   thZ\]ÂZ�v7fEZ�ÿÔY[~Eâ
V i�]!¤0àká�d�v7t¡�¨dÔZ�vW]¬��.�]_d\Z>mcfhd\])�ÂYlg¢Z\]�ûeZ&mcakfhd$d�Y[rTmcfEZ�Y[t�g�£:�}v7Ykm$v(X+]_fhgTd�fÂvz/0n�]ci�nTakfhgW]�Ykd�m�t�g7d\Z\i V m�Z\]_^
�¨Y[Z�v7t V Z�fhgz/Úmcakfhd�d$Y[rTmcfEZ�Y[t�go]ci�i$thi$dcà&ê!vTYkdc£0thqÔm�t V i$d\]h£TYkd�g7thZ¨fha[�§f_/ed!Z�vW]�mcfhd\]hà
ê!vW] U åèj ^W]_mcYkd�Ykt�goq V gTm�Z�Y[t�gÚYkd�thquZ�vW]�q¼thi$XÚ£À $NÁF&¯Â²d$Y[~�g£$�$NÃ À ÁG&­�tÄ+& $ ¤0àká�&
�¨vW]ci$]ÅÃ Yld#f��h]_m�Z\thi¨^W]cZ\]ci�X�Ykg7Ykg7~xZ�vW]�thi$Y[]_gsZ�fEZ�Y[t�gothq�Z�vW]ènTalfhgW]�fhgT^gÄ¨Ykd#Z�vW]ètU/�d\]cZ�thqMZ�vW]ènTakfhgW]
q¼i�t�X Z�vW]othi$Y[~�YkgÆ$�"�]_g7gW]cZ+fhg7^ �§fhX+n7.�]_aka5£�¤E¥h¥h¥�&�àÏê!v7]"q V g7m�Z�Y[t�g YkX�nTakY[]_dÂZ�vTfEZ�f ^7t0m V X�]_gzZ(Ykd
fhd�d�Yk~�gW]_^ÚZ\t�Z�vW]Ân�t�d�YkZ�Y[�h]�mcakfhd�d!Ykq­Ã À Ár�tÄ�Ç ¥e£7thZ�v7]ci��¨Ykd\]�YkZ!Ykd�fhd�d�Y[~�g7]_^ÚZ\t�Z�vW]xg7]c~�fEZ�Y[�h]xmcakfhd�d_à
ê!vW]�thnTZ�YkX�fhaWd\t�a V Z�Y[t�g(q{thi#fÂZ\i$fhYkg7YlgW~�d�]cZ&Ykd�q¼t V g7^(.0/�^7]cZ\]ci$X�Ykg7YlgW~ÅÃ²fhg7^rÄc$¼q¼i�t�X �#y V fEZ�Ykt�g�¤0àká�&
d V m�vÚZ�v7fEZ+(

X�Ykg á¤ÉÈ�È Ã È�È Ê �ÌËÍ ÎÏ Ð,Ñ¾ÒzÓ ÐÕÔ Ö�Ð $NÃ�×)Á ÐFØ Ä+&ÚÙÐá Ø Ó ÐÕÔ Ó Ð Ù ¥ $ ¤0àé¤%&
q¼thi>fhaka�Û¯Â�á Ô ÀcÀcÀ Ô Í £h�}vW]ci�] Ë YkdÔfèm�t�g7d\Z�fhgsZ>fhg7^�i�]cn7i�]_d\]_gsZ�dÔZ�vW]§Z\i$fh^W]�â5tU/o.�]cZD��]c]_g(Z�vW]�m�t�X+nTa[]�û0âY[ZC/¢thqpZ�vW]!d\t�a V Z�Ykt�g�fhgT^(Z�vW]�]ci�i�thi�n�]_g7fha[ZC/ Ó Ð $Èw¨fhd�b V Z\Z�Y7]cZ>fha à[£z¤E¥h¥�¤%&�à U YkgTm�]#Z�vW]!X¸fEi�~�Ykg�.�]cZD��]c]_g
ZD��t mcakfhd�d\]_d¢Ykd�^W]crTg7]_^�fhd ÊÜÝÜ ÞßÜÝÜ à £u.0/ X¸Ykg7YkX�Y, _YkgW~¸Z�v7]¸r7i$d�ZÂZ\]ci$XïYkg¿$ ¤0àé¤%&�£�Z�vW]¸X�fEi�~�Ylg3.�]cZD��]c]_g
Z�vW]ÂZC�#t¸mcalfhd�d\]_d��¨YlakaT.�]ÂX�f:ûWYkX�Y� c]_^�à>ê!vW]Âd\]_m�t�g7^ÚZ\]ci�XB^W]_gWthZ\]_d�Z�v7]Ân�]_gTfha[ZD/"q{thi!]c�h]ci$/SZ\i�fhYkg7YkgW~
]�ûWfhX+nTa[](Z�v7fEZ�YkdèX�Yld�mcakfhd�d�Ykr7]_^¡$¼thZ�v7]ci��¨Ykd\] Ó Ð Â ¥�&�à x v7]_g Z�vW]+^7fEZ�fÚYkdÂakYkg7]_fEi$a[/�d\]cnTfEi�fE.Ta[]�$ÈY à ]hà



�
fhakae]�ûWfhX+nTa[]_dÔ.�]_a[t�g7~�Z\txZ�vW]!m�thi�i�]_m�Z&d$Yk^W]§thqpZ�v7]!vz/0n�]ci�nTakfhgW]h£hfhd>Ylg+ÿuYk~ V i�]!¤0àká�&�£sZ�v7]_g(Z�vW]!n�]_g7fha[ZC/
Z\]ci$X�d!q{i�t�XB]_y V fEZ�Ykt�g¢$ ¤0àé¤%&!fEi$]Ât�X�Y[Z\Z\]_^<à

ááââ ããää ååææ ççèè
ééêêëëììííîî ïïðð ññòòóóôôõõöö÷÷øø

ùùúú ûûüü ýýþþ ÿÿ�� ����

����
���� Data not belonging to class 1

Support Vectors

Data belonging to class 1

Separating Hyperplane

ÿÔY[~ V i�]x¤0àkáU( U åèj d\t�a V Z�Y[t�goq¼thi!ZD��t¸akYkg7]_fEi$a[/¸d\]cnpfEi$fE.Ta[]�mcakfhd$d\]_d
w!]_d�]_fEi$m$vÐd�t�qÈfEi�Ykg7^TYkmcfEZ\]_dSZ�v7fEZ U åÂj�dofEi�]3��]_akaèd V Y[Z\]_^Oq¼thioZ�vW]3Z\]�û0Z�mcalfhd�d�Y[rTmcfEZ�Ykt�g¯nTi�th.Ta[]_X$��ht�fhm�v7YkX�d_£Ô¤E¥h¥WáU�É"�]_g7gW]cZ(fhg7^ �§fhX+n7.�]_aka5£�¤E¥h¥h¥�&�à3íäg�v7YkdxnTfEn�]ci_£¯�Â��thb¿$�á)�����%&¢]�û0npakfhYkg7dxZ�v7fEZ
U åÂj�d�mcfhgov7fhg7^7ak]!^W/0gTfhX�Ykm!^Wtem V X+]_gsZ#m�t�ala[]_m�Z�Y[t�g7dcà>ê¨vW]c/+^WtxZ�v7fEZ�.0/ V d�YkgW~xZ�vW]}^W]_m�t�X�n�t�d$Y[Z�Y[t�g
fha[~hthi$YkZ�v7X6$����#thb�£�á)�����%&�£W�}v7Ykm$v"fhaka[t��¨d#Ylg7m�thi�n�thi$fEZ�YkgW~¢gW]c�O^7t0m V X�]_gzZ�d�YkgsZ\t¢Z�vW]}]�ûeYld\Z�YkgW~�d\]cZ#thq
d V nTn�thi$Z��h]_m�Z\thi�dK$¼th.7Z�fhYkg7]_^�q¼i�t�X Z�vW]�Z\i$fhYlg7YkgW~+d\]cZ'&��}Y[Z�vWt V Z�a[t�d�YlgW~+fhgz/Úfhmcm V i$fhm�/hà
`�akd\tW£¦�ht�fhm$vTYkX�d�$�á)���hð%&¸Ykg7^TYkmcfEZ\]_d+Z�vW]Ún7i$thn�]ci$ZD/�thq U åèjJd�Z�v7fEZ¸Z�vW]_Y[i¸a[]_fEi�g7YkgW~ n7i�tem�]_d�d�Yld�Ykgeâ
^W]cn�]_g7^W]_gsZxthq¨Z�vW]Ú^7YkX+]_g7d$Y[t�g7fhakY[ZC/Jthq¨Z�vW]"q¼]_fEZ V i�]Úd\npfhm�]�$ÈY à ]hà Z�vW]Úg V X¢.�]ci¢thq V gTYky V ]��#thi�^7d'&�à
ê!v7Yld¢X+]_fhgTd U åèjJd+mcfhg ~h]_gW]ci�fhakY� c]o�#]_ala#]c�h]_g Ykg�Z�vW]on7i�]_d\]_g7m�]Úthq�X�fhgs/�q¼]_fEZ V i�]_d�Y[q¨Z�vW]Ú^7fEZ�f
mcfhg .�]Úd\]cnTfEi$fEZ\]_^ �¨Y[Z�v f �¨Yk^7]oX¸fEi�~�Ykg<£&X¸fEb0Ykg7~3Z�vW]_X a[]_d�d(n7i$t�gW]ÚZ\t3t¡�h]ci�rTZ\Z�YkgW~Wà ÿWthiSX+thi�]
YkgWq¼thi$X�fEZ�Ykt�g�t�g UeV n7n�thi�Zxå�]_m�Z\thi¸j�fhm�v7YkgW]_dc£>d�]c] $ U m$v­°t�a[bhthnTqC£§á)���hðI�É�Â��thbp£§á)�����I�É"�]_g7gW]cZ+fhg7^
�§fhX+nT.�]_ala £e¤E¥h¥h¥#��| V X�fhYkdc£�á)���hð%&�à
`�d>mcfhg�.�]!gWthZ�Ykm�]_^�£ U åÂj�d V d\]!t�g7a[/�akfE.�]_aka[]_^�Z\i$fhYkgTYkgW~Â^7fEZ�f�Ykg(Z�v7]_Y[i>a[]_fEi$g7YlgW~èn7i�tem�]_d�dcà�ì¨t��#]c�h]ci¡£
��]!fhakd\tÂ�§fhgzZ>Z\t V Z�YkakY� c]�Z�vW]�~�Y[�h]_g�d�]cZ�thq V gTakfE.�]_aka[]_^�^7fEZ�feà x ]¨fEZ\Z\]_X+n7Z>Z\t¢^WtèZ�v7fEZ>.0/¢mca V d�Z\]ci$YkgW~
.�thZ�v Z�vW] akfE.�]_aka[]_^ fhgT^ V g7alfE.�]_ala[]_^�]�ûefhX+npa[]_d¸fhg7^¯]�ûeZ\i$fhm�Z�YkgW~�YkgWq¼thi$X�fEZ�Y[t�g q¼i�t�X­Z�vW]Jm�i$]_fEZ\]_^
mca V d�Z\]ci$dcàÔê!vW]¨Ykg7q{thi$X¸fEZ�Y[t�g(th.7Z�fhYkgW]_^"Ykd�Z�vW]_g"fh^7^W]_^+Z\t¢Z�vW]!q¼]_fEZ V i�]}�h]_m�Z\thi$d#Ylg+.�thZ�v+Z�vW]¨Z\i�fhYkg7YkgW~
fhg7^ Z\]_d\Z�d�]cZcà¢ê!vW]_g Z�vW] U åÂjJdÂfEi�] V d\]_^ Z\t�a[]_fEi$g q¼i�t�X°Z�v7fEZ�f V ~�X�]_gzZ\]_^3d\]cZcà(ê!v7Yld¨Z\]_m�v7g7Yky V ]
]_g7fE.Tak]_d V d>Z\t V Z�YkakY� c]�Z�v7] V g7akfE.�]_akak]_^�d�]cZ>thq<^Wt0m V X+]_gzZ�d_àÔê¨vW]¨mca V d�Z\]ci$YkgW~Âfhg7^"fh^7^W]_^+q¼]_fEZ V i�]_d�fEi�]
^7Ykd$m V d�d\]_^¢YkgxX+thi$]�^W]cZ�fhYlasYkg+�§v7fEnTZ\]ci$d ù fhg7^¢üWàuê¨vW]#q¼t�aka[t��¨YkgW~¨ZD��tèd�]_m�Z�Y[t�g7dun7i�]_d\]_gsZÔfhgxt��h]ci��0Yk]c�
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thq¨f�q{]c� thq�Z�vW]oX+t�d\Z�m�t�X�X+t�g U åÂj�Z\]_m$v7g7Yly V ]_d V d\]_^�YkgÏv7fhg7^7akYlgW~�X V a[Z�YãâDmcakfhd�d¢mcakfhd�d�YkrTmcfEZ�Y[t�g
n7i�th.pa[]_X�dcà
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ê!vW] Ù�½�Ì{¶�´ló ò Ì¼Æ7µ_µ}ÇzÌ¼Æ7µ_µ¡´��ÔÇ�ÆW¶�´¼·�Ê ×�¾:· Å Ì¼¿0Î q¼thi U åèjJdÔv7fhd�.�]c]_g�fEn7n7i$t�fhm$vW]_^(Ykg�^7Y0/�]ci�]_gsZM�§f_/ed$ U fha[t�X�t�g<£�¤E¥h¥WáU�G��]c]¢]cZ�fha5à[£�¤E¥h¥Wácf#�­®èv7fhg7Y5£�¤E¥h¥h¥#� U m$v¾°t�a[bhthn7q�fhg7^ U X+t�akfe£p¤E¥h¥�¤%&�£<]_fhm�v thq�Z�vW]_X
v7f¡�0Ykg7~+Z�vW]_Y[i!fh^W�EfhgzZ�fE~h]_dèfhg7^o��]_fEbegW]_d�d\]_dcà
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ê!vW] �Ú�§}�{��"!#�Ú�§} ~+���?�_�%$ &¥}+��$ U fhakt�X+t�g<£W¤E¥h¥Wá�&�Ykd#f¢n�thn V akfEi#fhg7^od�YkX+nTak]!Z\]_m$v7gTYky V ]hàuíäZ§m�i�]_fEZ\]_d!f
U åÂj q¼thi�fhakaMn�t�d�d$Y[.Ta[]xm�t�X¢.TYkgTfEZ�Y[t�g7d�thq#mcakfhd$d\]_dcà�ê!vW]_g ^ V i�YkgW~"mcalfhd�d�Y[rTmcfEZ�Ykt�g<£�fogW]c� ^Wtem V X+]_gsZ
Ykd¨i V g�Z�v7i�t V ~�v fhaka�Z�vW] U åÂj�d�fhg7^ fhd�d�Y[~�gW]_^�Z\t"Z�v7]¢mcakfhd�d}Z�v7fEZg���¨Ykg7d_�+Z�vW]�~hi�]_fEZ\]_d\ZÂg V Xx.�]ci¨thq
Z�vW]_d\]�mcakfhd�d�YkrTmcfEZ�Y[t�g7dcàÔê!v7Yld�Ykd>�¨vs/(Z�v7Ykd>X�]cZ�vWt0^"Ykd�thq¼Z\]_g"mcfhala[]_^�f����hthZ�YlgW~¢d�m�vW]_X+])�eà&`�g�th.0�eY[t V d
fh^W�EfhgzZ�fE~h]ÂthqMZ�v7Ykd�d�m$vW]_X�]�Ykd#Z�v7fEZ�]c�h]_gÚY[q�f�gW]c�¯]�ûWfhX+nTak]�Ykd�X�Ykd$mcakfhd�d�Y[rT]_^+.s/¸t�gW]}thqMZ�vW] U åèjJdc£
Z�vW]ci�]�Yld�d�Z�YkakaÔfÚm$v7fhgTm�]+q{thixYkZ�.�]_Ykg7~Smcakfhd$d�Y[r7]_^ m�thi�i�]_m�Z�ak/ d�Ylg7m�]¢Z�v7]ci�]�fEi�](' Ø

á U åÂj�dèZ\i�fhYkgW]_^
q¼thi¨f�^7fEZ�f�d�]cZ!�¨Y[Z�v)' mcakfhd�d\]_d_à� ¿sÆTÉ�ÊM¿0µ_µ_¿0µ+* ` ^7Ykd$fh^W�:fhgsZ�fE~h]+Ykd!Z�vTfEZ�Y[q�Z�v7]ci�]�fEi$]#' mcakfhd$d\]_dc£�Z�vW]¢g V X¢.�]ci}thq>Z\i�fhYkgW]_^ U åèjJd
Ykd,' ×I$-' Ø

á�&/.E¤0£<�}v7Ykm$vJX+]_fhg7d}Z�vW](g V X¢.�]ci¨thq U åèjJd¨�}Ykaka<~hi�t���i$fEnTYk^7ak/"�¨YkZ�v�Z�vW](g V Xx.�]ci¨thq
^7Y0/�]ci�]_gsZ&mcakfhd�d�]_dcà�ê!v7Ykd>fhald\txX�fEbh]_d�mcakfhd�d�YkrTmcfEZ�Y[t�g¸d$a[t¡��£0d�Ykg7m�]¨Z�vW]¨^Wtem V X+]_gsZ&v7fhd#Z\tx.�]¨mcakfhd$d�Y[r7]_^
.0/Sfhaka�Z�vW] U åÂj�d�.�]cq¼thi�]�f+rTgTfha<^W]_mcYkd�Y[t�gÚYld�X�fh^W]hà
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ê!vW]2�Ú�F}�{��"!43�}B�e�|~+���?�_�%$ &¥}+��$ U fha[t�X+t�g<£�¤E¥h¥Wá�&+. V Ykak^7d5' U åÂj�d+q¼thi"f�Z\i$fhYkg7Ykg7~ d�]cZ¸�¨Y[Z�v6'
mcakfhd�d�]_dcà!�&fhm�v U åÂj d\]cnTfEi�fEZ\]_d}t�g7]¢mcakfhd�d_£ Ë Ð £pq¼i�t�XBZ�v7]xi�]_d\Z}thq�Z�vW]¢mcalfhd�d\]_d�YkgÚZ�vW]¢Z\i$fhYkg7Ykg7~�d\]cZcà
ê!v7Yld>Ykd&^7t�gW]¨q¼thi�fhala7mcakfhd�d\]_d#q¼i�t�X á¨Z\t#'Ïà�ê!vW]}.Tfhd�Ykm!Yl^W]_fxYkd&Z�vW]_g�Z\t(fhd�d�Yk~�g¸f�n�t�YkgsZ>Z\t�Z�vW]}mcalfhd�d
�¨vWt�d�]xvz/0n�]ci�nTakfhg7]�Ykd!q V i$Z�vW]_d\Z!f_�§f_/hà�ê!vTYkd�X+]cZ�vWte^�Ykd!ak]_d�dr��]�ûen�]_gTd�Y[�h])�+Z�v7fhg�Z�vW]�çèg7]Â�0dcà§çègW]
X+]cZ�vWte^Úq¼thi!Z�vW]xd$YkX+nTa[]�i�]_fhd\t�g�Z�v7fEZ¨Y[Z!gW]c]_^Td!a[]_d�d!mcalfhd�d�Y[r7]ci�d $-' m�t�X+npfEi�]_^�Z\t1'm×�$-' Ø

á�&/.E¤%&�à� ¿sÆTÉ�ÊM¿0µ_µ_¿0µ+* `}akauZ�vW]�mcalfhd�d\]_dÂfEi�]�Ykgs�ht�a[�h]_^3Ykg ]_fhm�v3thq&Z�vW]+Z\i�fhYkgW]_^ U åÂj�dc£M�¨v7Ykm�v X¸fEbh]_dÂZ�vW]
Z\i$fhYkgTYkgW~Ân7i�tem�]_d�d�d\Z�YkakaTf��h]ci�/�Z�YlX+]}m�t�g7d V X�YkgW~Ât�g7]hà>`}akd�tW£0fhd¥��]c]h£z�MYlg�fhg7^ x fhvz.Tfg$ ¤E¥h¥Wá�.§&�£ �¨v7t
~�Y[�h]�f+n7i�th.TfE.pYkakYkd\Z�Ylm}YkgsZ\]ci�n7i$]cZ�fEZ�Y[t�gÚthq U åÂj�dc£p]�û0npakfhYkg<£7Y[Z!Yld�thq{Z\]_g ^7Y�*"m V a[Z§Z\t"Ykd�t�akfEZ\]�t�gW]xmcalfhd�d
q¼i�t�X�Z�v7]�i$]_d\Zc£0mcf V d�YkgW~(f¢^7]_m�i�]_fhd\]ÂYkg¸mcalfhd�d�Y[r7]ci§fhmcm V i$fhm�/hà#`ÐX�f�¤\thi���]_fEbegW]_d�d�m$vTfEi$fhm�Z\]ci$Ykd\Z�Ylm¨q¼thi
.�thZ�vJX V a[Z�Y[âDmcakfhd�d U åèj Z\]_m�v7g7Yky V ]_d�X+]_gsZ�Y[t�gW]_^ Ykd¨Z�vTfEZ}Z�vW]c/J^Wt"gWthZèmcfEZ\]ciÂq¼thi}Z�vW](mcfhd\](�¨vW]_g f
d�Ykg7~�a[]�^7t0m V X�]_gzZ§.�]_a[t�gW~�d�Z\t�X V a[Z�Y[nTak]}mcakfhd�d�]_dcà&`�g"]�ûeZ\]_g7d�Ykt�goZ\t U åèjJd��¨vTYkm$vS��t V ak^St¡�h]ci$m�t�X�]
Z�v7Ykd�alYkX�Y[Z�fEZ�Y[t�goYkd!n7i�thn�t�d\]_^ÚYkg��§vTfEn7Z\]ci}ð0à
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å>fEi$Y[t V d#Z\]_m�v7g7Yky V ]_d§v7f¡�h]�.�]c]_go^W]c�h]_a[thn�]_^"q{thi�a[]_fEi�g7YkgW~¢Z\t(mcalfhd�d�Y[q¼/+^Wt0m V X+]_gzZ�d�q¼i�t�X f(d�X�fhakapd\]cZ
thq�akfE.�]_aka[]_^(fhg7^"akfEi�~h]�d\]cZ&thq V g7alfE.�]_ala[]_^�]�ûefhX+npa[]_dÅ$   Y[~�fhX ]cZ#fha à[£s¤E¥h¥h¥#����t�fhm$v7YkX¸dc£Tá)�����:.£�#"§a V X
fhg7^�jJY[Z�m�vW]_aka £>á)���hð%&�àÚê!v7YldÂYkdèthq§~hi�]_fEZ¢YkX�n�thi$Z�fhg7m�]�d�Ykg7m�]+Z�v7]_Y[ixmcfEnTfE.TYlakY[ZD/Jthq�a[]_fEi$g7Ykg7~S�}Y[Z�v�f
d�X�fhalapd\]cZ�thquakfE.�]_aka[]_^¸]�ûefhX+npa[]_d§X�Ykg7YkX¸Y� c]_d>Z�vW]ÂgW]c]_^oq¼thi�X�fhg V fha�akfE.�]_akYkgW~WàÔê!vW]èX�f�¤\thi$Y[ZD/"thqM]�û0â
Ykd\Z�YlgW~(Z\]_m$v7g7Yly V ]_d!Z\]_g7^ÚZ\t¸akfE.�]_a�Z�vW] V g7akfE.�]_aka[]_^S^7fEZ�fe£Tfhd}Ykd!^Wt�g7]Â.s/ ��¾�ÆTÊ�µ_ÍÔ½MÇ�¶�´{Ãp¿ Ö ½�×u×>·T¾�¶
Ø�¿0Çh¶¡·T¾ ÙÝÆ7ÇEÛ�´ÈÊ�¿sµ £#f X�]cZ�vWt0^ YkgsZ\i�te^ V m�]_^�.s/ �ht�fhm$vTYkX�d�$�á)�����:.§&�à�ì}t¡� ê�i$fhg7d$^ V m�Z�Y[�h] UeV nWâ
n�thi�Z�Y[�h]�å�]_m�Z\thi�jJfhm$v7YlgW]_dr$Èê U åÂj�de&�]�ûenTa[t�Y[Z�Z�vW](~�Y[�h]_g V gTakfE.�]_aka[]_^�^Wtem V X+]_gsZÂd\]cZÂYkd�]�û0npakfhYkgW]_^
YkgoZ�vW]¢gW]�û0Z!d�]_m�Z�Y[t�g<à
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ê!vW]+bh]c/3Yk^7]_fo.�]_vTYkg7^ êMi�fhg7d�^ V m�Z�Yk�h] UWV n7n�thi�Z�j�fhm�v7YkgW]_dxfhg7^3Z�vW]��§f_/ Z�vW]c/ V Z�YlakY� c] V g7akfE.�]_aka[]_^
^7fEZ�fJYkd�Z�vW]"d\tJmcfhakak]_^4�\mca V d\Z\]ci(d\Z\i V m�Z V i�])�Úthq�Z\]�ûeZ�$���t�fhm$v7YkX¸dc£#á)�����:.§&�à�`�d|�ht�fhm$vTYkX�d $�á)�����:.F&
]�ûenTakfhYkg7d_£:��thi$^7d�Ylg�^7t0m V X�]_gzZ�d�fhg7^+Ylg�gTfEZ V i$fhaeakfhgW~ V fE~h]!Ylg¢~h]_g7]ci$fha £�Z\]_g7^(Z\tÂtemcm V i>Ykg(d\Z\i$t�gW~�m�tEâ
temcm V i�i�]_g7m�]�nTfEZ\Z\]ci$gTdcà�ê¨v7Ykd¨X�]_fhg7d�Z�v7fEZÂf¸~hi�t V nJthq>��thi$^7dèfEi�]��h]ci�/�alY[bh]_a[/ÚZ\tofEn7n�]_fEi}Z\th~h]cZ�vW]ci
Ykg�f3^Wtem V X+]_gsZ¢.�]_a[t�gW~�YlgW~�Z\t�f m�]ci�Z�fhYkg mcfEZ\]c~hthi$/h£#. V Z¢n7i$th.TfE.Ta[/�gWthZ�fhd+alY[bh]_a[/«$¼thi+]c�h]_g �h]ci�/
V g7alY[bh]_a[/�&}Z\t fEnTn�]_fEi(YkgÏfJ^Wtem V X+]_gsZx.�]_a[t�g7~�YkgW~�Z\t fJ^TY0/�]ci$]_gzZ�mcfEZ\]c~hthi�/hà�ÿWt�aka[t��¨YkgW~ fJd$YkX�YkakfEi
^7Ykd$m V d�d�Y[t�g¢~�Y[�h]_g(.0/-��t�fhm$v7YkX¸d�$�á)�����:.§&�£sZ�v7]�]�ûWfhX+nTak]§Ylg¢rT~ V i�]!¤0àé¤èd�vWt��¨d>æè^Wtem V X+]_gsZ�dÔthqT�¨v7Ylm$v
|(á¨fhg7^¸|èæ�fEi�]}akfE.�]_akak]_^¢�}v7Yka[]§Z�vW]!i$]_d\Z>thq�Z�vW]!Z\i$fhYlg7YkgW~Âd\]cZ&Yld V g7akfE.�]_akak]_^<àMê!vW] V g7akfE.�]_aka[]_^�d\]cZ&thq
^Wtem V X+]_gsZ�d�d\Z�Ykakapv7fhd�d\t�X+]è�h]ci�/SYkgsZ\]ci�]_d\Z�YkgW~(n7i$thn�]ci$Z�Y[]_dcàÔ` mcfEi�]cq V a�fhg7fha[/ed�Ykd§d�vWt��¨d�Z�v7fEZ!|Â¤(fhg7^
| ù v7f¡�h]�d V .Td\]cZ�d&thq�q¼]_fEZ V i�]_d�Ykg�m�t�X¸X+t�g¸�}Y[Z�v�|(á¨fhd#�#]_alaTfhd>.�]cZC�#]c]_g"]_fhm$vSthZ�vW]ci��¨v7Ykak]§|�ü(fhg7^
| � fhakd\t+d�v7fEi�]g�\m�t�X�X+t�gTfhakY[ZD/#�(thqMq¼]_fEZ V i�]Âd V .Td\]cZ�d��¨Y[Z�vS|Âæ0à&ê!v7Ykd#Z\t+f�i�]_fh^W]ci!Ykd§gWthZ�d V i$n7i$Ykd�YlgW~
d�YkgTm�]�Y[Z¸Ykd+th.0�eY[t V d�Z�vTfEZ�Z�vW]_d\]JZD��tÏd\]cZ�d"thqÂ^Wt0m V X+]_gzZ�d"X+t�d\Z¸alY[bh]_a[/�.�]_akt�gW~3Z\t�Z�vW]¿� U n�thi�Z�dW�
fhg7^4��í�ê��JmcfEZ\]c~hthi$Y[]_dc£�fhg7^3.�thZ�vÏd\]cZ�dxv7f¡�h]"f��h]ci�/3d\n�]_mcYkfhakY� c]_^3d\Z\i V m�Z V i�]¸fhgT^3Z\]ci$X�Ykg7t�a[th~h/hà"íäZ
Ykd}Z�v7Ykd �\mca V d\Z\]ciÂd\Z\i V m�Z V i�])��thq#^Wt0m V X+]_gzZ�d�Z�v7fEZèYkd V Z�YkakY, c]_^Ú.s/Jê U åÂj�d}Z\tÚakfE.�]_a�Z�vW] V g7akfE.�]_aka[]_^
^Wtem V X+]_gsZ�d!fhg7^�m�i$]_fEZ\]¢fhgÚ]+*¸mcYk]_gzZ¨fhgT^�fhmcm V i$fEZ\]�mcakfhd�d�Y[rT]ci�q V g7m�Z�Ykt�g<à
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ê U åÂjJdÂfEi�]+fgyTf_�ht V iÂthq U åÂj�dè�¨YkZ�vJZ�v7](^TY0/�]ci$]_g7m�](Z�v7fEZÂYkg7d\Z\]_fh^ thq�d\]_fEi$m$vTYkgW~oq{thi�fo^W]_mcYld�Y[t�g
q V g7m�Z�Y[t�g��¨Y[Z�v�f"a[t¡�Ý]ci�i�thi}i$fEZ\]¢t�gJZ�vW]¢�¨vWt�a[]x^TYkd\Z\i$Y[. V Z�Y[t�gSthq�Z�vW]xZ\i�fhYkg7YkgW~�d�]cZc£�Y[Z}fEZ\Z\]_X+n7Z�d�Z\t
mcakfhd�d$Y[q{/ fY��Z\]_d\Zxd�]cZW�¢$ÈY à ]hà V gTakfE.�]_aka[]_^�d�]cZ'&��¨Y[Z�v3fhdxq{]c� ]ci$i�thi$dÂfhd�n�t�d�d$Y[.Ta[]hà�ê!vW]�X�fhYkg3Yl^W]_fÚYkd
Z�v7fEZ(Z�vW]Úê U åÂj�.�]c~�Ykg7d��¨YkZ�vÏf akfE.�]_akYkg7~�thq¨Z�vW]oZ\]_d\Z+^7fEZ�f .pfhd\]_^�t�g Z�vW]Úmcakfhd�d�Y[rpmcfEZ�Y[t�g�thq�fhg
U åÂj�£efhg7^"Z�vW]_gSY[Z�YlX+n7i�t��h]_d&Z�vW]èd\t�a V Z�Y[t�g�.0/¸d\�¨YkZ�m$v7Ykg7~�Z�vW]èakfE.�]_akd>thq�Z�v7]}Z\]_d\Z�]�ûWfhX+nTa[]_dc£0�¨v7Ylm$v
Ykd�m�t�gzZ�Ylg V t V d�a[/+^Wt�gW] V gzZ�YlaTf�vz/0n�]ci�nTakfhgW]¨Z�v7fEZ�d�]cnTfEi$fEZ\]_d�.�thZ�v¸Z�vW]�Z\i$fhYkgTYkgW~xfhg7^"Z\]_d\Z§^7fEZ�f¢�¨Y[Z�v
X�f:ûWYkX V XÁX�fEi�~�Ykg3Yld}q¼t V g7^�à�`�g3]�ûWfhX+nTa[](thq§d V m$v�fÚmcfhd\]¸Ykdè~�Y[�h]_g�Ykg r7~ V i�]¸¤0à ù à�ê!v7](^7thZ\Z\]_^
akYkg7]�i�]cn7i�]_d�]_gzZ�d}Z�vW](vz/0n�]ci�nTakfhgW]xth.7Z�fhYkgW]_^J.s/�f U åÂj t�gJZ�vW]�alfE.�]_ala[]_^�d\]cZc£��¨v7Yla[]�Z�vW](d\t�akYk^JakYkgW]
i�]cn7i$]_d\]_gzZ�d�Z�vW]�rTg7fha�vs/0n�]ci$nTakfhgW]oth.7Z�fhYkg7]_^ .s/�Z�vW]�ê U åèj fEq¼Z\]ci"d\�¨YkZ�m$v7Ykg7~3Z�vW]�akfE.�]_akd(thqèZ�vW]
V g7alfE.�]_ala[]_^"d�]cZcà
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VVWW (negative label)

 Unlabeled Feature Vectors

Feature Vectors belonging to class 1(positive label)

Feature Vectors not belonging to class −1

ÿÔY[~ V i$]x¤0à ù (#��ûWfhX+nTak]Âthquê U åèj
Ä ÍMÃWÆTÊ�¶�Æ7»T¿0µ+* ê!vW]�X�f�¤\thi¸fh^W�EfhgsZ�fE~h]�thqèZ�v7Ykd(Z\]_m�v7g7Yky V ]�Ykd(Z�v7fEZ"Y[Z+^Wts]_d$gG� Z+i�]_y V Y[i�]Úf�a[thZ+thq
akfE.�]_aka[]_^�]�ûefhX�nTa[]_dcà3��ûen�]ci$YkX+]_gsZ�d¢n�]ci$q{thi$X�]_^�.0/M�ht�fhm�v7YkX�d�t�g Z�vW]ow!] V Z\]ci$d�âC¤eá � ëEð3^Wtem V X+]_gsZ
m�t�aka[]_m�Z�Ykt�g<£�fhgT^J�h]ci�Y[r7]_^ V d�YkgW~¸Z�vW]¢nTi�]_mcYkd�Y[t�gWâ5i�]_mcfhakaMX�]cZ�vWt0^

Ò $��ht�fhm�v7YkX�d_£uá)�����:.§&�£�d$vWt¡� fhg YkX(â
n7i�t��h]_X+]_gsZ(Ylg�Z�vW]Sf_�h]ci$fE~h]�thq�Z�v7]"n7i$]_mcYkd�Y[t�geâ5i$]_mcfhaka�.7i�]_fEbh]c�h]_g n�t�YkgsZ�d�q¼i�t�X üzð0à ü q{thi U åÂj�d¢Z\t
æE¥eàéð+q¼thi}ê U åèjJdcà�ê!vW]�mcakfhd�d$Y[q{/eYkgW~(�§fhd¨^Wt�g7] V d�Ykg7~�t�gTa[/ á¡ë�akfE.�]_aka[]_^o]�ûWfhX+nTa[]_d¨fhg7^ ù ¤���� V g7akf:â
.�]_aka[]_^+t�g7]_dcà�íCZ�d�vWt V al^�.�]}gWthZ\]_^�£0vWt��#]c�h]ci¡£0Z�vTfEZ#Z�vW]èd�fhX+] V g7alfE.�]_ala[]_^+d\]cZ V d\]_^¸q¼thi�Z\i$fhYkg7Ykg7~�Z�vW]X�Y=Z\[^]`_�[�acbedCbgf�h+ikjG[cacl�memonqpB_�[/l�r"[�s"[chut+f%behwv`bgdBacf�xyxyf%hzmo{}|\dC[/~���f�_=l�dCdC[cdCdCbehz�9v�Zz[�t+[�_C��f�_�x�l�hza�[�f���v�[���vBacmgl�dCdCbo��[�_�dc�]�_�[cacbedCbef%h�bgdGv�Zz[}t\_�f���l��\bemgbov�{	v�Z�lkv9l�~\fwac|\xy[chwv�t\_�[/~�bga�v�[/~	v�fu�+[�beh�acmgl�dCd�� ���zvC_�|zmo{	�+[cmef�hz�%dGv�f�v�Z\[�a�m�l�dCdc��j�[ca/l�mgmbed�v�Z\[}t\_�f%�zl��\bgmebovq{,v�Z�lkv�ly~�fwac|zxy[�h�v^�+[�mgf�hz��bgh\�yv�fyacmgl�dCd�� �}��bed�acmgl�dCdCbe�z[/~�beh�v�f�v�ZzbedGa�m�l�dCdc�GY=Zz[�]`_�[�acbedCbgf�h+ikjG[cacl�memonp�_�[/l�r"[cs"[�h�t+f%behwv�bed^v�Z\[�s�l�me|z[���f�_^�^Zzbea�Z	t\_�[ca�bgdCbef�h�l�h�~�_�[ca/l�mgm�l�_�[9[/�w|zl�m �



�
ê U åÂj �§fhdÂfhakd\t V d\]_^ Ykg Z�vW]�Z\]_d\Z�YkgW~onTvTfhd\]h£<fhg3fEn7n7i�t�fhm�v3gWthZè�h]ci�/�m�t�X�X+t�g3YlgJ�h]ci�Y[q{/eYkgW~"Z�vW]
n�]ci�q¼thi$X�fhg7m�]ÂthquZ\]�û0Z�mcakfhd�d�YkrTmcfEZ�Y[t�goZ\]_m$vTg7Yky V ]_dcà� ¿sÆTÉ�ÊM¿0µ_µ_¿0µ+* `�dMZ�v7]&n7i�t?¤\]_m�ZMi$]_fhm$vW]_^(Y[Z�d�akfEZ\]ciud�Z�fE~h]_dufhgT^xv7fh^¢d\Z�fEi�Z\]_^(^W]_fhakYkg7~��¨Y[Z�v��h]ci$/�akfEi�~h]
^7fEZ�fÂd\]cZ�d>�¨Y[Z�v�t¡�h]ci§¤E¥e£ ¥h¥h¥�q¼]_fEZ V i�]_d�Y[ZÔ.�]_mcfhX+]�th.0�0Y[t V dÔZ�v7fEZ�Z�vW]!fha[~hthi$YkZ�v7XÝq{thi>ê U åèjJd�^Wt0]_d�gG� Z
fha[�§f_/ed�m�t�gs�h]ci�~h]hà ê!v7Ykd��§fhd(Z�vW]�X�fhYkg�i�]_fhd\t�g q¼thi�gWthZ�m�t�gsZ�Ykg V YkgW~ �¨Y[Z�v ê U åÂj�]�ûen�]ci$YkX+]_gsZ�d
Z\t¡�§fEi$^7d¢Z�vW]�]_gT^3thq§Z�vW]�n7i�t?¤\]_m�Zcà"`�akd\tW£�q{thi�d\t�X+]¸^TfEZ�f�d\]cZ�d�ê U åÂj�d�fEi$]��h]ci�/3d�a[t���£M�¨YkZ�v3Z�vW]
^W]_m�i�]_fhd�]"Ykg3d\n�]c]_^�m�t�X�nTfEi�]_^3Z\t U åèjJdÂ.�]_YkgW~o�h]ci�/ .TYk~�fhg7^�v7fEi$^�Z\t�Y[~�gWthi�]hà"ê!vW]c/ fhakd\t�v7f¡�h]
Z�vW]}n7i�th.Ta[]_X�thq�^7]_fhakYkgW~Â�¨YkZ�v�X V a[Z�YãâDmcakfhd�d&mcakfhd�d�Y[rpmcfEZ�Y[t�g<àÔíäg¸q¼fhm�Zc£eê U åÂjJd&v7f¡�h]¨Z\t(^W]_fha7�¨YkZ�v+Z�vW]
fh^7^7YkZ�Y[t�g7fha�. V i$^W]_g Z�v7fEZ�fhdèZ�v7]�g V X¢.�]cièthq V g7Yly V ](mcakfhd�d�]_dÂYkg7m�i�]_fhd\]_d_£<Z�vW]�g V Xx.�]cièthq#^7Y�/�]ci�]_gsZ
�§f_/ed}Z�v7]¢Z\]_d\Zèd�fhX+npa[]_d¨mcfhg .�]¢akfE.�]_akak]_^ÚYkg7m�i�]_fhd\]_d}]�ûen�t�g7]_gzZ�Ykfhala[/hà¨ê!v7Yldc£7th.0�0Y[t V d�a[/h£pvTfhd}d\]ci�Y[t V d
n�]ci�q¼thi$X�fhg7m�]�YkX�nTakYkmcfEZ�Y[t�gTdcà
ê!v7Yld&Z\]_m�v7g7Yky V ]èYkd#d�Z�Ykaka £0vWt¡��]c�h]ci_£7�h]ci�/SfEn7n�]_fhakYkgW~�d�YkX+npa[/(.�]_mcf V d\]}thquY[Z�d§fE.TYkakYkZD/(Z\t�a[]_fEi$g"�¨Y[Z�vof
�h]ci�/¸d$X�fhaka�g V X¢.�]ci&thqMalfE.�]_ala[]_^�]�ûWfhX+nTa[]_d_£s�¨vTYkm$vSmcfhg7gWthZ�.�]�gW]c~�ak]_m�Z\]_^SYlg¸Z�vW]èfEi�]_f�thq�Z\]�ûeZ�mcakfhd�â
d�Y[rpmcfEZ�Y[t�g<à#ÿ7thi}Z�v7Yld!i�]_fhd\t�g�£TZ�vW]�n�t�d�d$Y[.TYkakYkZD/�thq V d�YlgW~�ê U åÂj�d¨�¨Y[Z�vÚq¼]_fEZ V i�]x�h]_m�Z\thi$dèf V ~�X+]_gsZ\]_^
.0/S^7Y�/�]ci�]_gsZ!mca V d�Z\]ci$YkgW~(Z\]_m$vTg7Yky V ]_d!v7fhd�.�]c]_g�Ylgz�h]_d\Z�Yk~�fEZ\]_^<à#j�thi�]x^W]cZ�fhYkald§t�g�Z�v7Ykd�fEnTn7i�t�fhm$vJfEi�]
~�Y[�h]_g�YlgoZ�vW]�q¼t�aka[t¡�}YkgW~(ZD��t"m�v7fEn7Z\]ci$dcà
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`}nTfEi�Z(q{i$t�X alfE.�]_alYkgW~�Z�v7] V g7akfE.�]_aka[]_^�^TfEZ�fe£&�¨v7Ylm$v Ykd(^Wt�gW]o.0/Ïê U åÂjJdc£�thZ�vW]ci�X+]cZ�vWte^7d+v7f¡�h]
.�]c]_g n7i�thn�t�d\]_^Jq{thiÂ]B/�]_m�Z�Y[�h]_a[/ V d�YkgW~SakfEi�~h]+fhX+t V gsZ�dèthq V gTakfE.�]_aka[]_^�^TfEZ�fSYlg�Z\]�ûeZ�mcakfhd�d�YkrTmcfEZ�Y[t�g<à
ê!vW]èX+]cZ�vWte^SthqMnTfEi$Z�Ykm V akfEi§YkgsZ\]ci�]_d\Z§q{thi�Z�vTYkd&nTi�t?¤�]_m�Z�Ykd ÇzÌÈ½�µc¶¡¿0¾:´ÈÊ�» £W�¨vTYkm$voYkd#q V i�Z�vW]ci§]�û0npakfhYkgW]_^
YkgoZ�vW]xq{t�akakt¡�¨Ykg7~�d\]_m�Z�Ykt�g7dcà
ò ÌÈ½�µc¶¡¿0¾:´ÈÊ�» Ykd�fhg V g7d V n�]ci��eYkd\]_^�mcakfhd�d$Y[q{/eYkgW~�Z�fhd\b�à�í�gÂthZ�vW]ci��#thi�^7dc£�mca V d\Z\]ci$Ykg7~§fhak~hthi$Y[Z�v7X�d<vTfhg7^7a[]
d\]cZ�d�thq V g7alfE.�]_ala[]_^x^7fEZ�fxfhg7^+fhd�d�Y[~�g(Z�v7]_X Z\tÂ~hi�t V nTd>�¨Y[Z�v�Z�vW]!fhYkX�thq�fhd�d�Y[~�gTYkgW~�Z�vW]!X+t�d\Z&d$YkX�YkakfEi
th.#¤\]_m�Z�d�$ÈYkg�t V i+mcfhd\]�^Wtem V X+]_gsZ�d'&¢YkgsZ\tJZ�vW]Úd�fhX�]S~hi$t V n�à��>�h]_g Z�v7t V ~�v�Z�v7Ykd�n7i�tem�]_d�d(^Wt0]_d�gG� Z�\akfE.�]_a,�(Z�vW]¢^Wt0m V X+]_gzZ�d_£TY[Z!~�Y[�h]_d}fhg�Yk^7]_f+thq�vWt¡��Z�vW]x^Wtem V X+]_gsZ�d¨mcfhg�.�]�d�]cnTfEi$fEZ\]_^ fhg7^Ú�¨v7Ylm$v
t�gW]_dÂmcfhg .�]�Z�vWt V ~�vsZ�thq�fhdèn�t�d�d�Y[.Tak/S.�]_a[t�g7~�YkgW~�Z\tÚZ�vW]+d�fhX�](mcfEZ\]c~hthi$/hà�ì}]_g7m�]h£�mca V d�Z\]ci$YkgW~omcfhg
~�Y[�h]xf¢�\^W]_d�m�i$Y[nTZ�Y[t�g���thq�Z�v7]�Z\i$fhYkg7YlgW~+d\]cZ!��]�fEi�]x^W]_fhakYlgW~(�¨Y[Z�v±$Èÿ7fhgW~"]cZ¨fha à[£p¤E¥h¥Wá�&�à
ê!v7YldxYk^W]_fJthq �\^W]_d$m�i$Y[.TYkg7~%��Z�vW]oZ\i$fhYkgTYkgW~�d\]cZ+Ykd V Z�YkalY� c]_^��¨v7]_gÏm�t�X¢.TYkg7YlgW~Jmca V d\Z\]ci$YkgW~ X+]cZ�vWte^7d
fhg7^ UeV nTn�thi$Z¨å�]_m�Z\thi¢jJfhm$v7YlgW]_dr$Èw¨fhd\b V Z\Z�YÔ]cZÂfha à[£�¤E¥h¥�¤%&�à|"#/ mca V d\Z\]ci�YkgW~¸Z�v7](^7t0m V X�]_gzZ�d¬$¼.�thZ�v
akfE.�]_aka[]_^�fhg7^ V gTakfE.�]_aka[]_^.&�YlgzZ\tÂd�YkX¸YkakfEiu~hi�t V nTd�fhg7^+fh^T^7YkgW~�q{]_fEZ V i�]_dÔZ\tÂ]_fhm$v"^Wt0m V X+]_gzZ�$5�§vTfEn7Z\]ci
üD&¨i�]_akfEZ�Y[�h]�Z\tSZ�vW]�m�i$]_fEZ\]_^3mca V d\Z\]ci$d_£�Y[Z���t V ak^�.�]�]�û0n�]_m�Z\]_^ Z�v7fEZèZ�vW]_d\]�q¼]_fEZ V i�]_d��#t V ak^�nTi�t¡�eYk^W]
]�ûeZ\i$f!YkgWq¼thi$X�fEZ�Ykt�gèZ\t!Z�vW]&mcakfhd$d�Y[r7]ci_à�ì¨thn�]cq V aka[/h£_Z�vTfEZ�]�û0Z\i�f!YkgWq¼thi$X�fEZ�Y[t�gè��t V ak^Âv7]_a[n�^7Ykd�m�i�YkX�Ykg7fEZ\]
.�]cZD��]c]_gÏ^TY0/�]ci$]_gzZ�mcfEZ\]c~hthi$Yk]_d�X�thi�]¸fhmcm V i$fEZ\]_ak/hà�çèq§m�t V i$d\]h£ÔvWt¡�*vW]_a[n7q V auZ�vW]_d\]"]�û0Z\i$f�q{]_fEZ V i�]_d
Z V i$gxt V ZMZ\t}.�]&^W]cn�]_g7^7d<t�g�vWt��Ï��]_akahZ�vW]�mca V d\Z\]ci�YkgW~¨fha[~hthi�Y[Z�v7X
n�]ci�q¼thi$X�dMthi�vWt���Y[Zu^7Ykd�m�i�YkX�Ykg7fEZ\]_d
.�]cZD��]c]_g�^7Y�/�]ci�]_gsZ!mcfEZ\]c~hthi$Y[]_d_à
ÿWthi�Z�vW]_d\]&i$]_fhd\t�g7dc£�Z�v7Ykd<Z�vW]_d$Ykd�Ykgs�h]_d\Z�Y[~�fEZ\]_dMZD��t}mca V d�Z\]ci$YkgW~!X+]cZ�v7t0^7d<âTZ�vW] U Ykg7~�a[]�âDúÔfhd�d��§a V d\Z\]ci$YkgW~
`�a[~hthi$Y[Z�v7Xp$Èw}fhd\b V Z\Z�Ye]cZ&fha à[£z¤E¥h¥�¤%&>fhg7^ U gWth.�$ x fhakalfhm�]¨fhg7^r"�t V a[Z\t�g�£7á)�hæhðI� x fhakakfhm�]}fhg7^+|�t¡��]h£
á)���:üz�#úÔfEZ\i$Ylm�b�£}á)���eáU�§çÂakY[�h]ci_£¥"�f:ûeZ\]ciofhg7^ x fhakakfhm�]h£�á)���hæ%&�fhg7^ m�t�X�nTfEi�]_d�Z�v7]_Y[i�n�]ci�q¼thi$X�fhg7m�]
�¨vW]_g¸m�t�Xx.TYlgW]_^+�¨Y[Z�v UeV n7n�thi�ZÔå�]_m�Z\thi�j�fhm�v7YkgW]_d#fhg7^¸ê�i$fhg7d�^ V m�Z�Y[�h] UeV nTn�thi$Zuå�]_m�Z\thi!jJfhm$v7YlgW]_dcà
`�akd\tW£7Z�vW]_d�]xm�t�Xx.pYkg7fEZ�Y[t�g7d}fEi�]xm�t�X+npfEi�]_^�Z\t"Z�vW]�n�]ci�q¼thi$X�fhg7m�]Âthq U åÂj�d}fhg7^�ê U åèjJd¨fha[t�g7]h£TYkg
thi$^W]ci§Z\t(i�]c�h]_fha��¨v7]cZ�vW]ci§Z�vW]�fh^T^W]_^Sq{]_fEZ V i$]_d�Ykg7^W]c]_^"n7i�t��h] V d\]cq V aTZ\t(Z�vW]èX+]_gsZ�Y[t�gW]_^omcakfhd�d�Ykr7]ci$dcà
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ê!vW]omca V d�Z\]ci$YkgW~ fha[~hthi$Y[Z�v7X V d\]_^Ï.0/�w¨fhd\b V Z\Z�Y�]cZ+fha à¦$ ¤E¥h¥�¤%&(Ykd�f X�t0^7Ykr7]_^��h]ci$d$Y[t�g�thq!Z�vW]ot�gW]
^W]_d�m�i�Y[.�]_^ .0/¯w}fhd�X V d�d\]_g $Èw¨fhd$X V d$d\]_g<£�á)���h¤%&�£�f d�YkX+npa[] fhgT^¯n�thn V akfEiSmca V d\Z\]ci$Ykg7~ÏZ\]_m�v7g7Yky V ]
begWt¡�¨g�fhd�Z�vW](®`$N�°¯%��}	±��U�_��²¢})�q³I�)�Eà�ê!vW]Âmca V d�Z\]ci$YkgW~+fha[~hthi$YkZ�v7X V d\]_^Ú.0/ow¨fhd\b V Z\Z�Y<]cZ!fha à­$ ¤E¥h¥�¤%&
mcfhg�.�]Â^W]_d�m�i�Y[.�]_^ÚYkgoZ�vW]Âq¼t�aka[t¡�}YkgW~(��f¡/.(
áEà¨ê¨vW]Âr7i$d\Z!mca V d\Z\]ci Ë Ò Ykd!Ylg7Y[Z�YkfhakY, c]_^¸�¨YkZ�voZ�vW]Âr7i$d\Z!^7t0m V X�]_gzZ�´ Ò
¤0à¨ÿ7thi(^7t0m V X�]_gzZ5´ Ð £ÔZ�vW]o^7Ykd�Z�fhg7m�]_dx.�]cZC�#]c]_g ^Wtem V X+]_gsZµ´ Ð fhgT^Ïfhaka&Z�vW]¸]�ûWYkd\Z�YlgW~Jmca V d\Z\]ci$d
fEi$]xmcfhakm V akfEZ\]_^�fhg7^ÚZ�vW]xX¸Ykg7YkX V X*^7Ykd\Z�fhg7m�]�´ Û�¶�·

Î
Ð�¸
Ykd§q¼t V g7^

ù à!íäq^´ Û�¶�· Î
Ð�¸
Ykd�a[]_d�d&Z�v7fhg"d�t�X+]}Z�v7i�]_d�vWt�ak^�¹x£sZ�v7]�^Wtem V X+]_gsZ#Yld&fh^7^W]_^"Z\t�Z�vW]}m�thi�i$]_d\n�t�g7^7YkgW~

mca V d\Z\]ci_£WthZ�vW]ci$�¨Ykd\]�f�g7]c� mca V d\Z\]ci!Yld!Ykg7Y[Z�YlfhakY� c]_^"�¨Y[Z�vÚ^Wtem V X+]_gsZ�´ Ð
üWàª�Mtsthn V gzZ�Yla�]c�h]ci�/Ú^Wt0m V X+]_gzZ!Yld!fhaka[temcfEZ\]_^ÚZ\t¸f�mca V d\Z\]ci

ê!vW]�^TYkd\Z�fhg7m�]Â.�]cZD��]c]_g�^7t0m V X�]_gzZ�´ Ð fhg7^�mca V d\Z\]ci Ë�º Yld!mcfhakm V akfEZ\]_^�fhd+(
^7Ykd\Z)$-´ Ð Ô Ë�º &¯Â á

d$YkX�$-´ Ð Ô Ë�º &
Ø
á $ ù àká�&

�¨vW]ci$]ÂZ�vW]�d�YkX�YlakfEi$Y[ZC/¸d�YkX�$-´ Ð Ô Ë º &�Yld!^W]crTgW]_^Úfhd)(
d�YkX�$-´ Ð Ô Ë�º &�Â²X�f:û£$ Ó Ô ´ Ð × Ë�º» ¼ Ðq½�¾ ´ ÊÐ × » ¼ º ½�¿ Ë Êº & $ ù àé¤%&

ê!vW]¢r7i$d\Z}Z\]ci$X°Ykg�Z�v7] �r��À(q V g7m�Z�Ykt�g<£ Ó £�Ykd�fSd�X�fhakaMn�t�d$Y[Z�Y[�h]¢g V X¢.�]ci¨�¨v7Yla[]�Z�vW]�d\]_m�t�g7^ Z\]ci$X°Ykd
^W]crTg7]_^Ïfhd�Z�vW] ~_�?�%$ �F}(d�YkX�YlakfEi$Y[ZC/ .�]cZC�#]c]_g�Z�vW]Ú^Wtem V X+]_gsZ¢fhg7^ mca V d\Z\]ci�m�]_gsZ\i�t�Yk^�à ê¨vW]Smca V d\Z\]ci
m�]_gsZ\i�t�Yk^3Ykd�~�Y[�h]_g3fhdÂZ�v7]�q¼]_fEZ V i�](�h]_m�Z\thi�Ykg �¨v7Ykm�vJ]_fhm�v3q¼]_fEZ V i�](i�]cn7i�]_d�]_gzZ�dèZ�vW]�f¡�h]ci$fE~h]�thq�Z�vW]
m�thi�i�]_d�n�t�gT^7YkgW~èq¼]_fEZ V i�]_d&Ylg+fhakaeZ�vW]!q¼]_fEZ V i�]!�h]_m�Z\thi�d#Z�vTfEZ>.�]_a[t�gW~ÂZ\t�Z�vW]¨~�Y[�h]_g�mca V d�Z\]ci_à�ê!vW]ci�]cq¼thi�]h£
~�Y[�h]_g f"mca V d\Z\]ci,' thq>^Wt0m V X+]_gzZ�d�fhg7^ fhaka�Z�v7]xq¼]_fEZ V i�]��h]_m�Z\thi$d�ÁS.�]_akt�gW~�YkgW~�Z\tÂ'Ï£pZ�vW]�m�]_gzZ\i$t�Yk^Ë Yld§~�Y[�h]_g�fhd+(

Ë Â áÈ   È ÏÃ ½+Ä Á $ ù à ù &
íäZod$vWt V ak^ .�] gWthZ\]_^OZ�v7fEZot�g7a[/ Z�vW] Z\i$fhYkg7Ykg7~�^7fEZ�f4$ÈYkg7mca V ^7YkgW~3.�thZ�v²akfE.�]_aka[]_^¯fhg7^ V g7akfE.�]_aka[]_^
]�ûWfhX+nTa[]_d'&"Ykdomca V d\Z\]ci�]_^<à `}q{Z\]ci�mca V d\Z\]ci$Ykg7~W£¨gW]c�Áq¼]_fEZ V i�]_dÚfEi�]3mcfhakm V alfEZ\]_^
fhg7^²fh^7^W]_^OZ\t Z�vW]
akfE.�]_aka[]_^�Z\i$fhYkg7Ykg7~!^Wt0m V X+]_gzZ�dufhdu�#]_alazfhd�Z\t}Z�vW]�Z\]_d\ZÔ^Wtem V X+]_gsZ�dcàuê¨vW]_d\]#g7]c��q¼]_fEZ V i�]_dÔYkg7mca V ^W]�Z�vW]
^Wtem V X+]_gsZ+� d#m�t�d$YkgW]}d$YkX�YkakfEi�Y[ZD/�Z\t¢Z�v7]}mca V d�Z\]ci)� d#alfE.�]_ala[]_^�m�]_gsZ\i�t�Yk^<£ V g7akfE.�]_akak]_^+m�]_gzZ\i�t�Yl^<£0g7]c~�fEZ�Y[�h]
m�]_gsZ\i�t�Yk^<£Wn�t�d�Y[Z�Yk�h]�m�]_gsZ\i�t�Yk^Ú]cZ�mEà�$Èw¨fhd\b V Z\Z�Y<]cZ!fha à[£T¤E¥h¥�¤%&�à x v7]_gÚmcfhakm V akfEZ�Ykg7~�Z�v7]_d\]�d�YkX�YlakfEi$Y[Z�Y[]_d_£
t�g7a[/SZ�vW]#' X�t�d\Z!n�thn V akfEZ\]_^�mca V d\Z\]ci$d¨fEi�]xZ�fEbh]_g YkgsZ\t¸fhmcm�t V gsZc£p�¨v7]ci�]�' Ykd�n7i$]�âD^W]cZ\]ci$X�Ykg7]_^Ú.s/



á_¤
Z�vW] V d\]ci¡à�`¨q¼Z\]ci¸v7f¡�0YlgW~ g7]c� q{]_fEZ V i$]_d+fh^7^W]_^<£>Z�v7]oalfE.�]_ala[]_^�Z\i$fhYlg7YkgW~ ^Wtem V X+]_gsZ�d+fEi�] V d\]_^�Z\t
Z\i$fhYkg Z�v7]�mcakfhd�d�Y[rT]ci�$ÈYlg Z�v7Ykd(mcfhd\]�f U åÂj�&�£��¨v7Ykm�v Ykg�Z V i$g n7i�t��0Yl^W]_d�.�]cZ\Z\]ci¸i�]_d V a[Z�d+d$Ykg7m�]oZ�vW]
U åÂjïg7t¡��vTfhd!X+thi�]�Ykg7q{thi$X¸fEZ�Y[t�goZ�v7fEZ¨^W]_d$m�i$Y[.�]_d§Z�vW]ÂZ\i$fhYkgTYkgW~+d\]cZcà
`�mcm�thi$^7YkgW~}Z\tÂw¨fhd\b V Z\Z�Ys]cZufha à#$ ¤E¥h¥�¤%&�£zZ�v7Yld�X+]cZ�v7t0^�fhakd\t�v7fhduZ�vW]#fh^W�EfhgsZ�fE~h]�thq7.�]_YkgW~¨fE.Tak]&Z\tèv7fhgeâ
^7a[](q¼i�]_y V ]_gzZÂfh^7^TY[Z�Y[t�g7d�Z\tÚZ�vW]�^Wtem V X+]_gsZÂm�t�aka[]_m�Z�Y[t�g��¨Y[Z�vWt V Z�i�]�â5Z\i$fhYlg7YkgW~Wà���ûen�]ci�YkX+]_gsZ�d V d�YkgW~
Z�v7Ykd¨mca V d\Z\]ci$YlgW~+Z\]_m$v7gTYky V ]�v7f_�h]�.�]c]_gÚn�]ci�q{thi�X+]_^Út�g U åèjJd¨fhg7^�Z�vW]c/Úd�vWt¡��]_^ fhg�YkX+nTi�t¡�h]_X+]_gsZ
YkgoZ�vW]xn�]ci$q{thi$X¸fhg7m�]Âthq U åèjJd�]c�h]_gJY[q�Z�v7]xakfE.�]_aka[]_^od\]cZ¨Yld�t�g7a[/S¥eàé¤ � � thqÔZ�vW]�Z\thZ�fhaMZ\i$fhYkg7YlgW~+d\]cZcà
`�a[Z�vWt V ~�v(Z�vW]c/(v7f¡�h]}fh^W�EfhgzZ�fE~h]_d_£sZ�vW]_d�]!m�t�Xx.TYlgW]_^+X+]cZ�vWte^7d>fhakd�tèd V /�]ci&q{i�t�X�Z�v7]¨^7Ykd�fh^7�:fhgsZ�fE~h]_d
thq>.�thZ�vJZ�vW]�mca V d\Z\]ci$Ykg7~¸fha[~hthi$Y[Z�vTX V d�]_^Jfhg7^JZ�vW](mcakfhd�d�Ykr7]ci_à!í�g�Z�vTYkd}fEnTn7i�t�fhm$v�£�Z�v7]�X+]cZ�v7t0^J]_geâ
m�t V gsZ\]ci$d�Z�vW]}d$fhX+]}nTi�th.Ta[]_X�d&fhd U åèjJdc£efhd#^W]_d$m�i$Y[.�]_^�]_fEi$alY[]ci_£sfhd#��]_akaTfhd�Z�vW]}n7i�th.Ta[]_X¸d>�¨Y[Z�v¸Z�vW]
U Ykg7~�a[]Âúufhd$d¨j�]cZ�v7t0^<à
ê!vW] U YkgW~�a[]ÂúÔfhd�d¨j�]cZ�vWte^<£7]c�h]_g�Z�v7t V ~�vÚn�thn V akfEi�^ V ]ÂZ\t¸Y[Z�d!d�YlX+nTakYkmcYkZD/h£0i$fhYkd\]_d!f�q{]c� y V ]_d\Z�Ykt�g7d+(

² ÿÔY[i�d\Zc£�Z�vW]�i$]_d V a[Zèthq�Z�vW]¸mca V d�Z\]ci$YkgW~Ú^W]cn�]_g7^7d�t�g3Z�v7]�thi$^W]ci�Ykg �}v7Ykm$v Z�v7]¸^Wtem V X+]_gsZ�d�fEi�]nTi�t0m�]_d$d\]_^½$ÈY à ]hàOd\Z�fEi�Z�YkgW~3q¼i�t�X d�t�X+]c�¨vW]ci�]�Ylg Z�vW]�X�Yk^T^7a[]Sthq�Z�v7]�^Wtem V X+]_gsZ�d\]cZ���t V ak^
nTi�t0^ V m�]Â^7Y0/�]ci�]_gzZ�i$]_d V a[Z�d'&�à

² ê¨vW]¸m$v7t�Ykm�]¸thq�Z�vW]¸Z�vWi�]_d�vWt�al^Å¹*mcfhg�n7i�te^ V m�]�^7Y0/�]ci�]_gsZ�i�]_d V a[Z�dc£�d�t�Z�vW]ci�]SYkdÂZ�vW]SYkd�d V ]+thq
^7]cZ\]ci$X�Ykg7YlgW~ÂZ�vW]!thn7Z�YlX�fha7Z�vWi$]_d�vWt�ak^(q¼thi�fxnTfEi�Z�Ykm V akfEi>^7fEZ�fxd�]cZcà>ÿWthi�f	¹OZ�vTfEZ#Ykd�Z\t0t¢d$X�fhaka £
��]è]_g7^ V nS�¨Y[Z�vof¢akthZ�thq�d�X�fhaka�mca V d\Z\]ci�dc£e�¨v7Yka[]}f�¹
Z�v7fEZ�Ykd�Z\t0t+akfEi�~h]èX�Y[~�vsZ�nTi�t0^ V m�]¨t�g7ak/
t�g7]!akfEi�~h]�mca V d\Z\]ciÔ�¨vTYkm$v(^Wt0]_d�gWthZÔn7i�t��0Yk^7]�fhgs/¢Ykg7q{thi$X¸fEZ�Y[t�g<à�`�mcm�thi$^7YlgW~èZ\t�w¨fhd\b V Z\Z�Y0]cZ>fha à$ ¤E¥h¥�¤%&�£�Z�v7]�thn7Z�YkX�fha>Z�vWi�]_d�vWt�al^�mcfhg�.�]+q¼t V g7^3.0/Ji$]cn�]_fEZ\]_^Ta[/3mca V d\Z\]ci$YlgW~oZ�vW]¸^Wtem V X+]_gsZ�d
. V Z�Z�v7Ykd�m�t�X+]_d}fEZ}f(n�]ci�q¼thi$X�fhg7m�]�m�t�d�Zcà

² ê¨vW]�g V X¢.�]ci�thq�mca V d\Z\]ci$d�Z�v7fEZ�fEi�] V d\]_^¢Z\tÂfh^7^�q{]_fEZ V i�]_dÔZ\tèZ�vW]#Z\i�fhYkg7YkgW~�fhg7^�Z\]_d\Z�d\]cZ�Ykd�n7i�]�â^7]cZ\]ci$X�YkgW]_^�£�. V Z>Z�v7]ci�]}Ykd&gWtx~ V fEi�fhgzZ\]c]�Z�v7fEZ&Z�v7]¨m$vWt�d�]_g"g V X¢.�]ci#Ykd&fxZ\i V ]!i�]cnTi�]_d\]_gsZ�fEZ�Y[�h]
thq&Z�vW]¢^Wtem V X+]_gsZ�n�thn V akfEZ�Y[t�g<à�` d$X�fhaka[]ci}thi}~hi�]_fEZ\]ci�g V X¢.�]ci¨thq>mca V d�Z\]ci$d}X¸Y[~�vzZ�YkX+n7i$t¡�h]
i$]_d V a[Z�dc£7v7t¡��]c�h]ci¨Z�v7Ykd¨X+]cZ�vWte^Úa[]_f_�h]_d�Y[Z�Z\t�Z�vW] V d\]ci�Z\t�Z\]_d\Z}�:fEi�Y[t V d§n�t�d�d�Y[.pYkakY[Z�Y[]_d_à

çègW]xthq�Z�vW]¢X�fhYlg�fhYkX�d¨thq�Z�v7Ykd!nTi�t?¤�]_m�Z}��fhd}Z\t"^7]cZ\]ci$X�YkgW]¢vWt¡��d V mcm�]_d�d�q V a�Z�vW]¢X+]cZ�v7t0^�thq>m�t�X(â
.TYkgTYkgW~ U åèjJd!fhg7^ÚZ�v7] U YkgW~�a[]èúÔfhd�d!fha[~hthi�Y[Z�v7X Ykd§�¨v7]_gÚfEn7nTakY[]_^SZ\t¸^TY0/�]ci$]_gzZ�^7fEZ�f�d�]cZ�d¨fhg7^ÚvWt��
Y[Z!m�t�X+npfEi�]_d!Z\t�thZ�v7]ci¨mca V d\Z\]ci�YkgW~+X+]cZ�vWte^7dc£7d V m$v�fhd U gWth.�à

Æ�� � � � @:LON#254pL¯4p;M�h9���A5KM;
çègW]�thq�Z�vW]ÂfhYkX¸d&thq�Z�vW]}nTi�t?¤�]_m�Z§�§fhd�Z\t(YlX+nTa[]_X+]_gsZ&Z�v7]èfE.�t��h]è^7]_d�m�i$Y[.�]_^¸fhak~hthi$Y[Z�v7X*d\t(Z�v7fEZ§Z�vW]
n�]ci�q¼thi$X�fhg7m�]Âthq U j�å�d¨fhg7^�ê U åÂjJd��¨Y[Z�vÚfhg7^��¨Y[Z�vWt V Z�Z�v7]_d\]xfh^7^W]_^�mca V d\Z\]ci!q¼]_fEZ V i�]_d}m�t V ak^Ú.�]
m�t�X+nTfEi$]_^<à!í�g�Z�vW]�YkX+nTak]_X+]_gzZ�fEZ�Ykt�g�nTv7fhd�]h£�f"q{]c��Ykd�d V ]_d¨v7fh^�Z\t".�]�m�t�g7d�Yk^W]ci$]_^<à!ÿWt�aka[t��¨YkgW~"Z�vW]
~ V Yk^7]_akYkgW]_d}n7i�t��0Yk^7]_^ .s/ w¨fhd\b V Z\Z�Y�]cZ�fha à�$ ¤E¥h¥�¤%&�£ÔY[Z�v7fh^ Z\tÚ.�]+]_g7d V i�]_^ Z�v7fEZ�Z�vW]+mca V d\Z\]ci$dè��]ci�]
m�t�X+nTfhm�Z¢fhg7^3��]_aka�d\]cnTfEi$fEZ\]_^�q{i$t�XÁ]_fhm$v�thZ�vW]ci_à�`�mcm�thi$^7YkgW~ÚZ\tJw¨fhd\b V Z\Z�Y�]cZxfha5à�$ ¤E¥h¥�¤%&�£uZ�vTYkdÂYkd
fhm$vTY[]c�h]_^��¨v7]_gÚZ�vW]�d V XBthq�Z�vW]xq{t�akakt¡�¨Ykg7~¢Z\]ci$X¸d¨Ykd�X�Ylg7YkX�Y� c]_^£(



á ù
áEà ò Ì¼½�µc¶¡¿0¾�Ç�·�Î�×uÆ7Çh¶:ÊM¿0µ_µ+* Z�vW](d V X thq#^TYkd\Z�fhg7m�]_d}thq#fhaka�q¼]_fEZ V i�]��h]_m�Z\thi$d�Ykg�Z�vW]+mca V d\Z\]ci�Z\t
Z�v7]xmca V d\Z\]ci}m�]_gzZ\i�t�Yl^<à>ê!vW]�d�X¸fhaka[]ci�Z�vW]�d V XÚ£WZ�vW]xX+thi$]�m�t�X+nTfhm�Z¨Z�v7]�mca V d\Z\]ci¨Yldcà

¤0à ò Ì¼½�µc¶¡¿0¾Sµ_¿s×uÆ7¾:ÆW¶�´¼·pÊ�* Z�vW]xd V X thqÔ^TYkd\Z�fhg7m�]_d�.�]cZC�#]c]_gJfhaka�Z�vW]xmca V d\Z\]ci¨m�]_gsZ\i�t�Yk^7d!fhgT^ÚZ�vW]
~�akth.TfhaMm�]_gsZ\i�t�Yk^<à�ê!v7]�~�a[th.Tfha�m�]_gzZ\i�t�Yl^JYkd!~�Y[�h]_gJfhd}Z�vW]xf¡�h]ci$fE~h]+thq�fhaka�Z�v7]�q{]_fEZ V i�]x�h]_m�Z\thi$d
YlgoZ�vW]�Z\i$fhYkgTYkgW~+d\]cZK$È�#y V fEZ�Ykt�g ù à ù &�à

jJYkg7YkX�Y, _YkgW~�Z�vW]}d V X thq<Z�vW]_d\]}ZD��txZ\]ci$X¸d#Ykg�~h]_gW]ci$fhapn7i�t¡�eYk^W]_d&m�t�X+nTfhm�Zc£e�#]_alaTd\]cnTfEi�fEZ\]_^"mca V d\Z\]ci$d
Z�v7fEZ��¨YkakaWv7thn�]cq V akak/xn7i�t��0Yl^W] V d\]cq V aTq{]_fEZ V i$]_d&Z\t�Z�vW]}mcalfhd�d�Y[r7]ci�d>Z\tx.�] V d\]_^�$ U åèjJd#fhgT^"ê U åèjJd'&�à
í�gÏZ�v7]�YkX+nTa[]_X�]_gzZ�fEZ�Y[t�gÏnTv7fhd�]h£&Z�vW]ÚX�YkgTYkX V X thq¨Z�vTYkd(d V X �§fhd(q{t V gT^Ï.0/ÏYlX+nTa[]_X+]_gsZ�YkgW~JZ�vW]®�t�ak^7]_g U ]_fEi$m$v�fha[~hthi$Y[Z�v7X fhd¨^W]_d�m�i$Y[.�]_^S.0/"ú>i$]_d�d $�á)���h¤%&��}v7Ykm$vSrTgT^7d�Z�vW]�X�Ykg7YlX V X thqÔf(~�Y[�h]_g
q V g7m�Z�Y[t�g<àoê!vW]¸q V gTm�Z�Y[t�g3�¨v7Ylm$v�X¸Ykg7YkX V X ��fhd¢q¼t V g7^�Ylg3Z�v7Ykd�mcfhd�]"�§fhdc£Ôthq�m�t V i$d\]h£ÔZ�vW]SfE.�t��h]
X+]_gsZ�Y[t�gW]_^"d V XÚà�ÿWthi§^W]cZ�fhYkakd&fE.�t V Z&Z�vW]�®èt�ak^W]_g U ]_fEi$m$vSfha[~hthi$Y[Z�vTXÚ£sfhg7^¸Z�vW]!~h]_gW]ci�fhapYkX�nTa[]_X+]_geâ
Z�fEZ�Y[t�gJYkg���£7d\]c] $Èú&i�]_d�dc£�á)���h¤%&�à
ê!vW]�mca V d\Z\]ci�YkgW~!fha[~hthi$YkZ�v7XÐ�§fhdÔ^W]c�h]_a[thn�]_^ V d$YkgW~!Z�vW]��3nTi�th~hi$fhX�X�YlgW~¨akfhgW~ V fE~h]#fhg7^x.s/Âq¼t�aka[t��¨YkgW~
Z�vW]S^W]_d�m�i$Y[nTZ�Y[t�g3~�Y[�h]_gÏ.s/�w}fhd\b V Z\Z�Y>]cZ(fha à¥$ ¤E¥h¥�¤%&�à ú>i$th.Ta[]_X�d�fEi�Ykd�YkgW~�^ V i$YkgW~ÚZ�vTYkd�nTvTfhd\]���]ci�]
i�]_akfEZ\]_^�Z\t�Z�vW]¸akfEi$~h]�X+]_X+thi�/ i�]_y V Y[i�]_X+]_gsZ�dèq¼thi�Z�vW]¸^7fEZ�f�d\]cZ�dc£�d$Ykg7m�]�mca V d�Z\]ci$YkgW~S��fhd¢^Wt�gW]+q¼thi
Z�vWt V d$fhg7^7d}thq&q¼]_fEZ V i�](�h]_m�Z\thi$dÂ�¨YkZ�v�Z�vWt V d�fhg7^7d}thq&q¼]_fEZ V i�]_dcà�`�g fh^7^7Y[Z�Ykt�g7fha�Yld�d V ]�Ykd¨Z�v7]�t�g7]�thq
f+qÈfhY[i$a[/"d�a[t¡� i V g7g7YlgW~¢Z�YlX+]h£7f+n7i�th.pa[]_X*�¨v7Ykm�vÚm�t V ak^�X�f¡/s.�]Â]c�h]_gJYkgÚd\t�X+]xmcfhd�]_d!t V ZC�#]_Y[~�vJfhgz/
.�]_gW]cr7Z�dÔn7i$t¡�eYk^W]_^(.0/�mca V d\Z\]ci$YkgW~WàÔê!vW]§n7i$th.Ta[]_X��¨Y[Z�v(Z�v7]¨X+]_X+thi�/�i�]_y V Y[i�]_X�]_gzZ�dÔ�§fhd&d\t�X�]c�¨v7fEZ
i�]_^ V m�]_^�.0/ V d�YkgW~xZ�vW]}d�fhX�]¨i�]cn7i$]_d\]_gzZ�fEZ�Ykt�g¸q¼thi#Z�v7]}d\nTfEi�d\]¨�h]_m�Z\thi$d�Z�v7fEZ�Ykd V d\]_^¸.0/r�ht�fhm�v7YkX�d�Ykg
v7YkdyÇ}ÈµÉ8Ê

Ð�Ë�ÌwÍ
fEn7nTakYlmcfEZ�Y[t�g�$���t�fhm$v7YlX�dc£<á)�����Ef�&�à#ê!vTfEZ§X�]_fhg7d�q{]_fEZ V i$]��h]_m�Z\thi�d��#]ci$]�i$]cn7i�]_d\]_gsZ\]_^

fhdxfJd\]ci$Y[]_d�thq�Z V nTa[]_dÂthq§Z�vW]"q{thi$X¸fEZ $¼q{]_fEZ V i�]   tW£Ôq¼]_fEZ V i�]cå>fha V ]�&è�¨Y[Z�v�Z�vW]�q¼]_fEZ V i�]_d¢�¨Y[Z�v �Efha V ]
¥�.�]_Ykg7~�Y[~�gWthi�]_^<àoì}t¡��]c�h]ci_£>Z�vW]"n7i�th.Ta[]_X thq§d$a[t¡� ]�û0]_m V Z�Ykt�g�i�]_X¸fhYkgW]_^�fhgT^�Ykd V g7akY[bh]_a[/JZ\tJ.�]
YkX+nTi�t¡�h]_^ V n�t�g�d�YkgTm�]¨Z�vW]}Z�YkX+]}m�t�X�nTa[]�ûWY[ZD/+thq<Z�vW]èfha[~hthi$YkZ�v7X�YkdEÎr$-' Ê &�$Èw}fhd\b V Z\Z�YT]cZ§fha à[£W¤E¥h¥�¤%&�à| V ] Z\tÏgWthZS.�]_YkgW~�fE.Tak]�Z\t�th.TZ�fhYkg Z�v7] ^7fEZ�f�d\]cZ�d V d\]_^¯.s/ w}fhd\b V Z\Z�Y¨]cZSfha àc$ ¤E¥h¥�¤%& V gzZ�Yka¨Z�vW]
akfEZ\]ci!npv7fhd\]_d§thquZ�vW]Ân7i�t?¤\]_m�Zc£7Z�vW]�mca V d\Z\]ci$YkgW~(fha[~hthi$YkZ�v7X ��fhd¨^W]c�h]_a[thn�]_^o�¨Y[Z�vÚf+d V .7Z�a[]è^7Y0/�]ci�]_g7m�]
m�t�X+nTfEi$]_^ Z\t�Z�vW]�thi$Y[~�Ykg7fha§�h]ci�d�Y[t�g<à x v7Yla[]ÚZ�vW]�thi$Yk~�Ykg7fha�YkX+npa[]_X+]_gsZ�fEZ�Y[t�g Ykg7mca V ^W]_^ m�]_gzZ\i�t�Yl^7d
q¼thi¨]_fhm$v mcfEZ\]c~hthi�/JYkgz�ht�ak�h]_^�Ykg�Z�vW]xmca V d�Z\]ci$YkgW~�$¼thièfEZ}a[]_fhd�Z¨Z�vW]�X+t�d\Z!n�thn V akt V d�mcfEZ\]c~hthi$Y[]_d�q¼i�t�X
Z�vW](Z\i$fhYkgTYkgW~od\]cZ'&�£�Z�vW]+�h]ci$d$Y[t�g YkX+nTa[]_X�]_gzZ\]_^ q¼thiÂZ�v7Ykd�n7i�t?¤\]_m�Z�Ykg7mca V ^W]_^�m�]_gsZ\i�t�Yk^7dèt�gTa[/�q¼thiÂZ�vW]��n�t�d�Y[Z�Y[�h])�"fhg7^��\gW]c~�fEZ�Y[�h])�omcakfhd�dcà¨íäg�thZ�vW]ciè�#thi$^Tdc£pfhaka�mcfEZ\]c~hthi$Y[]_dÂfEnTfEi$Z¨q¼i�t�X Z�v7]xn�t�d�Y[Z�Y[�h]¢t�gW]
��]ci�]o~hi�t V n�]_^ÏYlgzZ\t Z�vW]ÚgW]c~�fEZ�Y[�h]Úmcakfhd�d_à ê¨v7Ykdc£�vWt��#]c�h]ci_£#thn�]_gW]_^�Z�v7]"n�t�d�d�Yk.TYkakY[ZC/Jthq}]�û0npa[thi$YkgW~
Z�vW]�ZC/snpYkmcfha�.TYkgTfEi�/�mcakfhd�d$Y[rTmcfEZ�Y[t�g�mcfhd�]+â¨Z�vW]¸mcfhd�]��¨vW]_g3��]¸fEi�]¸~�Y[�h]_g�f�d\]cZxthq�Z\i�fhYkg7YkgW~o^Wtem V â
X+]_gsZ�d§�¨v7Ykm�vom�t�g7d�Ykd\Z�d§t�gTa[/�thq���n�t�d$Y[Z�Y[�h])�(fhg7^ �\gW]c~�fEZ�Y[�h])�"^Wt0m V X+]_gzZ�d_£e^TYkd\i�]c~�fEi$^TYkgW~xZ�v7]�fhm�Z V fha
mcfEZ\]c~hthi$Y[]_d}Z\t��¨vTYkm$voZ�vW]¢gW]c~�fEZ�Y[�h]�]�ûWfhX+nTa[]_d!.�]_akt�gW~Wà

¨��/� �¢�(�� 
U gWth. $ x fhalakfhm�]#fhg7^ "#t V a[Z\t�g<£�á)�hæhðI� x fhakakfhm�]&fhg7^x|}t��#]h£eá)���:üz��úÔfEZ\i$Ylm�b�£sá)���eáU�EçÂakY[�h]ci<]cZMfha à[£sá)���hæ%&
YkdÔfÂmca V d�Z\]ci$YkgW~�n7i�th~hi$fhX�.pfhd\]_^(t�g(Z�vW]¨jJYkg7YkX V X�j�]_d�d$fE~h]ª��]_gW~hZ�v�$ j j��Z&Ú$ x fhakakfhm�]}fhg7^+|�t¡��]h£
á)�����I� x fhalakfhm�]"fhg7^�|}t��#]h£�á)����ë�&�m�i�Y[Z\]ci$Y[t�g Z�v7fEZ¢fEZ\Z\]_X+n7Z�d�Z\tJm�i�]_fEZ\]¸Z�vW]M��.�]_d�ZW��mcakfhd�d�YkrTmcfEZ�Y[t�g



á�ü
$Èmca V d�Z\]ci$YkgW~D&�n�t�d�d�Y[.Tak]¸q¼thi(f ~�Yk�h]_g m�t�aka[]_m�Z�Y[t�g�thqè^7fEZ�ft$¼th.#¤�]_m�Z�de&��¨Y[Z�vÏZ�vW]_Y[i+fEZ\Z\i$Y[. V Z\]_dcà�j j��
fEZ\Z\]_X+n7Z�d�Z\t+X�YkgTYkX�Y� c]�Z�vW]�a[]_gW~hZ�v"thqMf�X+]_d�d�fE~h]�ÉÐÏ�¶z¶�ÑÓÒ�Ï�Ô�Õ ¸zËkÍÖÌ $-× Ô ´g&&m�t�g7d�Yld\Z�YkgW~�thqMZD��t�npfEi�Z�d+(

ÉÐÏ�¶z¶�ÑÓÒ�Ï�ÔgÕ ¸\ËkÍÖÌ $-× Ô ´�&ÉÂ4ÉÐÏ�¶z¶�ÑÓÒ�Ï�Ô�Õ ¸zËkÍÖÌ $-× &£�6ÉÐÏ�¶z¶�ÑÓÒ�Ï�ÔgÕ ¸\ËkÍÖÌ $-´ È × & $ ù à üD&
�¨vW]ci$]#×­^W]_gWthZ\]_dÂfovz/0n�thZ�vW]_d�Ykd}Z�v7fEZÂ]�ûenTakfhYkgTd¨Z�vW]+^7fEZ�fÂ´Jà¢j j�� q¼t�aka[t��¨dg�$çèm�bev7fhX�� dèi�fU cthi_�
�¨v7Ylm$vod�f_/ed�Z�v7fEZr�\YkqMZD��t�Z�vW]cthi�Y[]_d§]�û0npakfhYkgSZ�vW]èq¼fhm�Z�d¨]_y V fhaka[/���]_aka�Z�vW]_goZ�vW]�d�YlX+nTa[]ci�Z�vW]cthi�/oYkd�Z\t
.�]¨n7i$]cq{]ci�i$]_^���$ x YkakalYkfhX thquçÂm�bev7fhX & Ò à�í�g¸Z�vW]Âd�fhX�]�d\]_gTd\]èj j��3Z\i$Y[]_d#Z\t(rTg7^¸f�i�]cnTi�]_d\]_gsZ�fEZ�Y[t�g
thq�Z�vW]¨~�Yk�h]_g¸^7fEZ�fxZ�v7fEZ#X�Ylg7YkX�Y� c]_duZ�vW]�a[]_gW~hZ�v¸thq�Z�v7]¨X+]_d�d�fE~h]ègW]c]_^W]_^¸Z\txi�]cnTi�]_d\]_gsZ&Y[Zcà�ÿWthi§X+thi�]
YkgWq¼thi$X�fEZ�Ykt�got�g�jJj���d\]c] $ x fhakakfhm�]¢fhg7^�|�t¡��]h£uá)�����I� x fhakakfhm�]xfhgT^�|�t¡��]h£uá)����ë�&�à
�>�h]_g�Z�vWt V ~�vÚZ�vW]ci$]x^7Yk^7g£� Z�d\]c]_X Z\t�.�]�fhgz/Si�]_d\]_fEi�m$v�t�g�Z�vW]xfEn7nTalYkmcfEZ�Y[t�gSthq U gWth.ÚZ\t¸^Wtem V X+]_gsZ
mcakfhd�d$Y[rTmcfEZ�Y[t�g<£EY[Zu��fhdunTfEi$ZMthq7Z�vW]§Ykgs�h]_d\Z�Y[~�fEZ�Y[t�g�q¼thi�Z�vTYkdMnTi�t?¤�]_m�Zcà�ê!v7]&i�]_fhd\t�gTdufEi$]#Z�vW]§YkX+nTi�]_d�d�Y[�h]
i�]_d V a[Z�d U gWth. vTfhd�d$vWt¡�¨g YkgJthZ�vW]ciÂmcakfhd�d$Y[rTmcfEZ�Y[t�g n7i�th.pa[]_X�dK$È|�t��#]�]cZÂfha à[£�á)���hæI�Z��Ykd�d�fhg7]x]cZÂfha à[£
á)���:üz��çèakY[�h]ci�]cZ¨fha5à[£Má)���hæ%&�£�fhd!�#]_akaMfhd¨d\t�X+]¢fh^W�:fhgsZ�fE~h]_d}t¡�h]ci�Z�vW]�X+thi�]��}Yk^W]_a[/ V d\]_^Úmca V d�Z\]ci$YkgW~
Z\]_m$vTg7Yky V ]_d $ÈúÔfEZ\i$Ykm$bp£uá)���eá�&�à�`�mcm�thi$^7Ykg7~+Z\t¸úÔfEZ\i$Ykm�b±$�á)���eá�&�£�Z�vW]_d\]xfh^7�:fhgsZ�fE~h]_d}fEi$]�(
áEà}j�t�d\Z�mca V d\Z\]ci$YkgW~ofha[~hthi$YkZ�v7X�d V d\](d\t�X+]�X+]_fhd V i�](thq#d�YlX�YkakfEi$YkZD/ÚYkg thi$^W]cièZ\t�m�i�]_fEZ\]�~hi$t V nTd
thq�d$YkX�YkakfEi¸th.#¤�]_m�Z�d_à ì¨t��#]c�h]ci¡£¨Z�vW]ci�] Ykd"gWt�Z�vW]cthi$]cZ�Ykmcfha¨nTi�tsthqèqÈf_�ht V i�YkgW~�t�g7] d�YlX�YkakfEi$YkZD/
X�]_fhd V i�]Ât��h]ci¨thZ�vW]ci$d_à U gWth.�£et�gÚZ�vW]ÂthZ�v7]ci!v7fhg7^<£WfEZ\Z\]_X+n7Z�d¨Z\t+~hi�t V nÚZ�vW]Âth.z¤�]_m�Z�d!d�t+Z�v7fEZ
Z�v7]xa[]_gW~hZ�vÚthquZ�vW]xX�]_d�d�fE~h]x^W]_d$m�i$Y[.TYkg7~¢Z�vW]_X Ykd�X�YkgTYkX�Y� c]_^<à

¤0à¨`�dÂfha[i�]_fh^7/�X+]_gsZ�Y[t�gW]_^ q{thiÂZ�v7] U YlgW~�a[]¢úÔfhd�dÂ`�a[~hthi$YkZ�v7XÚ£<X+t�d\ZÂmca V d�Z\]ci$YkgW~"Z\]_m$v7g7Yly V ]_d�qÈfhYka
YlgÚ^W]cZ\]ci$X�YkgTYkgW~(Z�vW]Âthn7Z�YkX¸fha�g V Xx.�]ci�thqÔmca V d\Z\]ci$d!Z\t¸^W]_d�m�i$Yk.�]èZ�vW]Â~�Yk�h]_g�^7fEZ�f¸d�]cZcà

ê!vW]JX�fhYkg fhYkX thqÂZ�vW]�nTi�t?¤�]_m�Z"i�]c~�fEi$^7YlgW~ U gWth.¯��fhd"Z\tÏ^W]cZ\]ci�X�YkgW]�v7t¡� Z�v7]�n�]ci�q¼thi$X�fhg7m�]�thq
U åÂj�d��¨Y[Z�v�fh^7^7]_^�mca V d\Z\]cixq{]_fEZ V i$]_dx^W]ci$Yk�h]_^ q{i�t�X U gWth.�m�t�X+npfEi�]_d�Z\tJthZ�vW]cixYkX+npa[]_X+]_gsZ�fEZ�Y[t�g7d$ U åÂj�d¨fha[t�gW]Âfhg7^ U åÂj�d§�}Y[Z�vÚmca V d\Z\]ci§q¼]_fEZ V i�]_d!^7]ci$Y[�h]_^oq¼i�t�X Z�vW] U Ykg7~�a[]}úÔfhd�d!fhak~hthi$Y[Z�v7X &�à>ÿ7thi
X+thi�]o^W]cZ�fhYkak]_^ÏYkg7q{thi$X¸fEZ�Y[t�g�t�g U gWth. d\]c] $ÈúufEZ\i�Ykm�b�£!á)���eáU� x fhakakfhm�]Úfhg7^�|}t��#]h£!á)���:üz� x fhalakfhm�]
fhg7^�|�t��#]h£uá)���hæ%&�à
Æ����9� � P�;>K^< AD; Q 4`Øu��IS259<8E8EAC��Fe9���A5K�;
`�d&X+]_gsZ�Y[t�gW]_^+]_fEi�akY[]ci_£�Z�v7] V d\]�thq U gWth.¸��fhd#m�t�g7d�Yk^W]ci$]_^+Z\txm�t�X+nTfEi$]}Y[Z��¨YkZ�v+Z�vW]!n�]ci�q¼thi$X�fhg7m�]�thq
Z�vW] U YkgW~�a[]�âDúÔfhd�d�mca V d\Z\]ci�YkgW~¨fha[~hthi�Y[Z�v7XÐ�}vW]_gxm�t�X¢.TYkgW]_^x�¨Y[Z�v U åèjJdufhg7^xê U åèjJdcàÔê!vW]>�h]ci$d$Y[t�gxthq
U gWth. V d\]_^���fhd�Z�v7]!ÿWthi�Z\i$fhg+�h]ci�d�Y[t�g�^W]c�h]_akthn�]_^(.0/(��vWi$Ykd x fhakakfhm�]K$ x fhalakfhm�]¨fhg7^¬"�t V a[Z\t�g�£7á)�hæhð%&
d�YkgTm�]�Y[Z�v7fh^of�Z�vWthi�t V ~�v7a[/��!i�Y[Z\Z\]_go^Wt0m V X+]_gzZ�fEZ�Ykt�g"�}v7Ykm$vSn7i$t¡�eYk^W]_^Sf(.�]cZ\Z\]ci V g7^W]ci$d\Z�fhgT^7YkgW~�thq
Z�vW]��§f_/ U gWth.(��thi�bed>fhg7^(Z�vW]!^7Y�/�]ci�]_gsZÔq{]_fEZ V i�]_d>Y[ZÔtU/�]ci$dcà�ê!vW]�thZ�vW]ci&i�]_fhd\t�g+�§fhd�Z�vW]�i�]_fhalY� _fEZ�Y[t�g
Z�v7fEZ!Z�v7]�]�ûeYld\Z�YkgW~¸�O�h]ci$d$Y[t�g�X�Y[~�vsZ!v7f¡�h]�. V ~�d�Z�vTfEZ¨m�t V ak^Úf?/�]_m�Z¨Z�vW]xi�]_d V a[Z�d_à
ê!vW]!Yl^W]_fè��fhd>Z\txmca V d\Z\]ci&Z�vW]!^Wtem V X+]_gsZ�d��¨Y[Z�v U g7th. V d�Ykg7~}Z�vW]}d�fhX+]¨^7fEZ�fxd\]cZ�d>fhd>q¼thi>Z�vW] U YkgW~�a[]�â
úÔfhd�dxfhak~hthi$Y[Z�v7X fhgT^3Z�vW]_g�fh^7^�q{]_fEZ V i$]_d�i�]_akfEZ�Yk�h]�Z\t�Z�vW]�mca V d\Z\]ci$d�m�i$]_fEZ\]_^�.0/ U gWth.�à�ê!v7]_g3Z�vW]
n�]ci�q¼thi$X�fhg7m�]#thq U åèjJdÔfhg7^xê U åèjJd�t�g¢Z�v7]_d\]�f V ~�X+]_gzZ\]_^�Z\i$fhYlg7YkgW~!fhg7^¢Z\]_d\Z�^WtemcdM�§fhd�]c�:fha V fEZ\]_^<àXCZwvCv�tÓÙ i�ik�Ú�Ú�9� acdCdC[%� xyf�h�l�dCZÓ� [/~\|Ó� l�|+iymemgf/{\~�i/v�bem�~�[kÛ�Û	ÜÝi



á �
��d�YkgW~ U g7th.�fhdxZ�v7]¸mca V d\Z\]ci�YkgW~�fha[~hthi$YkZ�v7XÁq¼thixZ�v7Ykd�nTfEi�Z�Ykm V alfEix^Wt�X�fhYkg�n7i�t¡�h]_^�Z\tJv7f¡�h]Sd�]c�h]ci$fha
^7Y�*"m V a[Z�Y[]_d+(

²2Þ�ß �1à_}B�g�cáuá)}W�%� ß �W}e�wâ+Z�vW]Sg V Xx.�]cixthq�q¼]_fEZ V i�]_d V d\]_^Ï.0/ U gWth.ÏYkg�Z�vW]"ÿ7thi�Z\i$fhgÏ�h]ci$d�Y[t�g�Ykdi$]_d\Z\i$Ykm�Z\]_^ÏZ\t fEi$t V g7^ á)���0à ê!vW]S^Wt0m V X+]_gzZ�fEZ�Ykt�gÏd\Z�fEZ\]_d�Z�v7fEZ(Ykg7m�i$]_fhd�YkgW~�Z�vTYkdxg V X¢.�]ci�Ykd
n�t�d�d$Y[.Ta[]�.s/om$vTfhgW~�YkgW~�f+npfEi$fhX+]cZ\]ci}fhgT^oi�]�âDm�t�X+nTYkalYkgW~+fhaka�Z�vW]�X+te^ V ak]_dc£WvWt¡��]c�h]ci}Z�vTYkd�^7Yk^
g7thZ!�#thi$bSfhd¨Z�vW]�rTa[]_d�m�t V ak^ÚgWthZ¨m�t�X+npYka[]è�¨vW]_gÚZ�v7]ÂnTfEi$fhX+]cZ\]ci}��fhd}m$v7fhgW~h]_^�à

²2ã }W��� ß �W}�ä�$ �e���%$Cà ß �-$��U��â§fhd�YkgWn V Zc£ U gWth.�i$]_y V Yki�]_d§Z�v7fEZ¨q¼thi¨]_fhm�vJfEZ\Z\i�Y[. V Z\]�Z�v7]¢^7Ykd�Z\i$Y[. V Z�Ykt�gthqpZ�v7fEZ�nTfEi�Z�Ylm V akfEiÔfEZ\Z\i$Y[. V Z\]�Ykdu~�Y[�h]_g�à U gWth.+v7fhg7^7a[]_d�Z�vW]§q¼t�aka[t¡�}YkgW~è^7Ykd\Z\i$Yk. V Z�Y[t�g7d)(�g7thi$X�fha £
X V a[Z�YlgWt�X�Ykfha £0úut�Ykd�d\t�gÚfhg7^o�ht�gJj�Ykd$d\]_dcà>ì}t¡��]c�h]ci_£pfhg7fhak/D _Ykg7~�Z�v7]è^TfEZ�f(q{i�t�X Z�v7]�ê!ÿ�â5íä|èÿ
w¨] V Z\]ci$d�^7fEZ�fSd\]cZ|$Èd�]c] U ]_m�Z�Ykt�g � àé¤%&¨d�vWt��#]_^ Z�v7fEZ}Z�vW]¢^7Yld\Z\i$Y[. V Z�Y[t�gothq�q{]_fEZ V i�]_d¨i$]_d\]_Xx.pa[]_d
f�X�YãûeZ V i�]�thqx^7Ykd\Z\i�Y[. V Z�Y[t�gTd¢.�]_mcf V d�] V d V fhaka[/ fÏalfEi�~h]Jg V X¢.�]ci"thqx^Wtem V X+]_gsZ�d¸q¼i�t�X­Z�vW]
Z\i�fhYkg7YkgW~"d\]cZÂv7fhd�Z�vW]¢�Efha V ]�¥¸q¼thiÂfhg fEZ\Z\i$Y[. V Z\]hà�í�g�thZ�vW]ciè��thi$^7dc£�Z�vW](fhm�Z V fha�^7Ykd�Z\i$Y[. V Z�Ykt�g
m�t V ak^"g7thZ�.�]�m�t�g7d�Yk^W]ci$]_^"fhd�fhgs/�thqMZ�v7]}t�gW]_d§v7fhgT^7a[]_^�.0/ U g7th.�à�`ÐZD/0nTYkmcfha�^7Ykd�Z\i$Y[. V Z�Ykt�g�Ykd
d$vWt¡�¨g�YkgÚÿÔY[~ V i�]�á�üWà�ê!v7Ykd§YkX+npakY[]_^"Z�v7fEZ!n7i�]�â5nTi�t0m�]_d$d�YkgW~(Z�vW]x^TfEZ�f�d�vWt V al^".�]�m�t�g7d$Yk^W]ci�]_^<à

ê!vW]�n7i�th.pa[]_XÝi�]c~�fEi$^7Ykg7~}Z�vW]�g V X¢.�]ciuthqTq¼]_fEZ V i�]_dÔi$]_y V Yki�]_^�.�]_YlgW~¨�h]ci�/�d\]_a[]_m�Z�Y[�h]!YlgxZ�vW]§n7i$t0m�]_d�dÔthq
^W]cZ\]ci$X¸Ykg7YkgW~èZ�vW]¢á)���Âq¼]_fEZ V i�]_d�$¼t V Z>thq�Z\]_g7d>thq<Z�v7t V d�fhg7^7d>thq�q¼]_fEZ V i�]_de&uZ\tx.�] V d\]_^¸�¨vW]_g+i V g7g7Ykg7~
U gWth.Mà íäg thZ�vW]ci¸��thi$^7dc£§Y[Z��§fhd¸YlX+n�thi�Z�fhgzZ+Z\t�rTg7^ Z�vW]�á)����q¼]_fEZ V i�]_d�Z�vTfEZ¸^7Ykd�m�i�YkX�Ykg7fEZ\]S.�]_d\Z
.�]cZD��]c]_g�^7Y�/�]ci�]_gsZ�mcfEZ\]c~hthi$Y[]_d�YkgSZ�vW]�Z\i$fhYlg7YkgW~(d\]cZcà&ÿWt�ala[t¡�¨YlgW~+Z�vW]�d V ~h~h]_d�Z�Y[t�gÚthqÔXx/od V n�]ci��eYkd\thi_£
Z�vW]_d\]xq{]_fEZ V i$]_d��#]ci$]�th.7Z�fhYkgW]_^�YkgoZ�vW]�q¼t�aka[t��¨YkgW~(�§f_/§(
áEà�Ç�È�É�Ê

Ð�Ë�Ì�Í $���t�fhm$v7YlX�dc£�á)�����Ef�&��§fhd(i V g ù ¥ Z�YkX+]_d��¨Y[Z�v�^7Y0/�]ci�]_gsZ+d\nTakY[Z�d¢thq¨Z�v7]SZ\i�fhYkg7YkgW~
d�]cZcàx�&fhm�v i V g m�i�]_fEZ\]_^3foX+te^W]_aurTa[]x�}v7Ykm$v v7fhd�Z�vW](�Efha V ]_d�q¼thi�Z�v7](d V n7n�thi�Z!�h]_m�Z\thi$d¢fhg7^
Z�v7]ci�]cq{thi$]�Z�vW]�t��h]ci$fhakaGÃÝ�h]_m�Z\thi_à

¤0à¨ê¨vW] Ã �h]_m�Z\thi$d���]ci�]"fh^7^7]_^�YkgÏd V m$vÏf��§f_/�Z�vTfEZxZ�vW]SfE.Td\t�a V Z\]"�:fha V ]_d�thq!m�thi�i$]_d\n�t�g7^7YkgW~
q¼]_fEZ V i�]_d���]ci�](fh^7^W]_^<à!ê!vTYkd!�§fhd}^7t�gW]¢Ykg�thi$^W]ci�Z\tSf¡�ht�Yk^ gW]c~�fEZ�Y[�h]��:fha V ]_d}^7]_m�i�]_fhd�YkgW~"Z�vW]
Z\thZ�fhaM�:fha V ]Âq{thi}f+q{]_fEZ V i�]hà&`�^7^7YkgW~+fhaka�Z�v7] Ã��h]_m�Z\thi�d}m�i�]_fEZ\]_^�t�gW] Ã ÍÖå�ÍÖæ Ô��h]_m�Z\thi_à

ù à¨ê¨vW]+á)����q{]_fEZ V i$]_d§q{i�t�X Z�v7]�Ã ÍÖå�ÍÖæ Ô��h]_m�Z\thi!�¨YkZ�v"Z�v7]èalfEi�~h]_d\Z§�:fha V ]è�#]ci�]èZ�fEbh]_g�fhd§Z�v7]�X+t�d\Z
^TYkd�m�i$YkX¸Ykg7fEZ�Y[�h]�q{]_fEZ V i�]_d¨fhg7^ V d\]_^Úq¼thi!i V g7gTYkgW~ U gWth.�à

ê!vW]§i�]_fhd�t�g7YkgW~�.�]_v7Ykg7^xZ�v7YkdÔX+]cZ�vWte^+YkduZ�v7fEZ UeV nTn�thi$ZMå�]_m�Z\thi�jJfhm$vTYkgW]_dc£�Ykg(fÂd�YlX+nTakY[rT]_^Â]�û0npakfhg7f:â
Z�Y[t�g<£ V d\]#Z�v7]¥Ã �h]_m�Z\thi&fhdÔZ�vW]¬�\^7Ykd�m�i�YkX�Ykg7fEZ\thi'��.�]cZD��]c]_g+mcfEZ\]c~hthi$Y[]_d&d�t�Y[Zu��t V ak^�.�]#i�]_fhd�t�g7fE.Ta[]�Z\t
]�ûen�]_m�Z§Z�v7fEZ�Z�v7]�q¼]_fEZ V i�]_d¨Ykg¸Z�vTfEZ��h]_m�Z\thi!�¨Y[Z�vSZ�vW]Âv7Y[~�v7]_d\Z§�:fha V ]�v7f¡�h]ÂZ�vW]è.TY[~h~h]_d\Z!Ylgzy V ]_g7m�]}t�g
^7Ykd$m�i$YkX�YkgTfEZ�YkgW~Â.�]cZD��]c]_gÚmcfEZ\]c~hthi$Y[]_dcà�ì¨t��#]c�h]ci¡£7Z�v7Ykd#.s/SgWt(X+]_fhg7d�Ykd#Z�vW]èt�g7a[/��§f_/"thq�^W]cZ\]ci�X�Ykgeâ
YkgW~+Z�v7]���.�]_d\ZW��q¼]_fEZ V i�]_d}fhg7^ÚthZ�vW]cièX+]cZ�vWte^7d!m�t V al^Ún7i�te^ V m�]Â.�]cZ\Z\]ci¨i$]_d V a[Z�dcà#ê!v7Ykd!X�]cZ�vWt0^�fhakd\t
i$fhYkd�]_d�Z�vW]¢y V ]_d\Z�Ykt�gÚthqÔ�¨vW]cZ�vW]ci!Z�v7]x.�]_d\Z�q¼]_fEZ V i�]_d}q{thi U åèjJd¨fEi�]�fhakd\t�Z�v7]�.�]_d\Z�q{thi U gWth.�£pd�Ykg7m�]
Z�vW]_d\]SZD��t3X+]cZ�vWte^7d��#thi$b�fhg7^ V d\]¸Z�v7]_Y[i¢q¼]_fEZ V i�]_d(YkgÏ�h]ci�/�^TY0/�]ci$]_gzZ¢��f¡/0dc£&�¨Y[Z�v U gWth.�npf_/eYkgW~
X+thi�]¢fEZ\Z\]_gzZ�Y[t�g�Z\t�Z�vW]x^TYkd\Z\i$Y[. V Z�Y[t�g�thqÔZ�vW]Âq¼]_fEZ V i�]_d_à



á_æ
ê!vW]o^7Ykd�Z\i$Y[. V Z�Ykt�g thq¨q¼]_fEZ V i�]_d���fhd+fhg fh^7^TY[Z�Y[t�g7fha&n7i�th.Ta[]_X �¨vW]_g�fEn7nTak/0Ykg7~ U gWth.�Z\t Z�v7Ykd¢nTfEi\â
Z�Ykm V alfEiè^7t�X�fhYkg<à(`}dÂX�]_gzZ�Y[t�g7]_^ ]_fEi$akY[]ci_£<Z�v7]�^7Ykd\Z\i$Yk. V Z�Y[t�g�thq&q¼]_fEZ V i�]_dÂt�g3t�g7]+thq&Z�vW]�^7fEZ�f�d\]cZ�d
Z�v7fEZ V d\]_^�Z�vW]¢ê�]ci$X ÿ7i�]_y V ]_g7m�/Úâ#í�gs�h]ci$d\]¢|�tem V X+]_gsZ�ÿ7i�]_y V ]_g7m�/¢$Èê!ÿ�â5íä|èÿÉ&¨q{]_fEZ V i�]x��]_Y[~�vsZ�YkgW~
X+]cZ�vWte^¹$¼q¼thi"X�thi�]JYkg7q{thi$X¸fEZ�Y[t�g<£§d\]c]Jd\]_m�Z�Ykt�g � àé¤%&¸d\]c]_X+]_^¯Z\t�.�]�f�X¸Yãû0Z V i�]Úthq�^7Ykd\Z\i�Y[. V Z�Y[t�gTd
d�YkgTm�]�f�akfEi�~h]¸g V X¢.�]ciÂthq§^7t0m V X�]_gzZ�d�vTfh^3�:fha V ]�¥Úq¼thix]_fhm$v�q{]_fEZ V i�]��¨Y[Z�v�t�g7a[/Jf�d�X�fhaka>d V .Td\]cZ
v7f¡�0Ykg7~�gWt�geâ! c]ci�t �Efha V ]_dcà U Ylg7m�] U gWth.Ï^Wts]_d$gG� Z¢v7fhgT^7a[]¸d V m$v�^TYkd\Z\i$Y[. V Z�Y[t�g7dc£�YkZx�§fhdxi�]_y V Y[i$]_^3Z\t
YkgJd\t�X+]���f¡/�Z\i$fhg7d\q¼thi$X Z�vW]¢^TfEZ�f"YkgsZ\t"f"q¼thi$X�fEZ�Z�v7fEZ}m�t V al^�.�]�]B/�]_m�Z�Y[�h]_a[/ V d\]_^�.0/ U gWth.Mà¨`¨q{â
Z\]ci}mcfEi$]cq V aMm�t�g7d�Yk^W]ci�fEZ�Y[t�g<£WZ�vW]Âq¼t�aka[t��¨YkgW~(Z\i$fhg7d�q{thi$X¸fEZ�Y[t�g7d���]ci�]�Z\]_d\Z\]_^ $Èfhg7^ U gWth.Úi V g7d�gTfhX+]_^
fhmcm�thi$^7YlgW~�a[/�&'(
áEà Ö Ê�· Å ÙÝ´¼µ_µ�´¼Ê�»7Ø�ÆpÌ¼½�¿�* �}d$YkgW~ U gWth.£� d �\X¸Ykd�d�Ykg7~J�Efha V ])� thn7Z�Ykt�gG(ÚÿW]_fEZ V i�]_d¸�¨Y[Z�v �Efha V ]�¥
��]ci�]�i�]cnTi�]_d\]_gsZ\]_^�Ykg�Z�vW] U gWth.+rpa[]�fhd �\X�Ykd�d$YkgW~��:fha V ]_dW���¨v7Yka[]§gWt�geâ! c]ci$tÂ�:fha V ]_dÔ�#]ci�]�i$]cn7i�]�â
d�]_gzZ\]_^+fhdÔZ�vW]�a[th~ÂthqpZ�vW]§fhm�Z V fhae�:fha V ]�$¼�}Y[Z�v�Z�vW]�YkgzZ\]_gsZ�Y[t�g�thqTgWthi�X�fhakY� _Ykg7~¨Z�vW]�^7Ykd�Z\i$Y[. V Z�Ykt�g
thq&Z�vW]�g7t�geâ! c]ci�tS�:fha V ]_d'&�à}ê!v7]¢a[th~oq V g7m�Z�Y[t�gJ��fhdèm�vWt�d\]_g fEq{Z\]cièZ\]_d\Z�YlgW~Sd�]c�h]ci$fhauthn7Z�Y[t�g7d�fhd
^7]_d�m�i$Y[.�]_^�Ylg�$�"�t_û�£&ì V gsZ\]ci(fhgT^Ïì V gsZ\]ci_£�á)��ëEð%&�à�ÿuYk~ V i�]_dSá � fhgT^¯á_æ d�vWt�� Z�vW]Sg7thi$X�fha
nTi�th.TfE.TYkalY[ZD/ÏnTa[thZ�d+q¼thi�Z�vW]�g7t�geâ! c]ci�t��Efha V ]_d+thqÂf�m�]ci$Z�fhYkg q¼]_fEZ V i�]�q¼i�t�X Z�v7]�Z\i$fhYkg7YlgW~3d\]cZ
.�]cq¼thi�]�fhg7^�fEq¼Z\]ci¨Z�v7]ÂZ\i$fhg7d\q¼thi$X�fEZ�Y[t�g�i�]_d\n�]_m�Z�Y[�h]_a[/hà

¤0à Ö Ê�· Å öÚ·p½ Å Ì¼¿0ºM¿0ÆW¶�½�¾�¿�* w!]cn7i�]_d�]_gzZ�Ykg7~¢q¼]_fEZ V i�]_d�fhd�f�m�t�Xx.pYkg7fEZ�Y[t�gSthq�ZC�#t+q¼]_fEZ V i�]_d+(>`�d�f
d V ~h~h]_d\Z�Y[t�g3q¼i�t�XÁX¢/Jd V n�]ci$�0Ykd�thi_£�]_fhm$v3q¼]_fEZ V i�]+�§fhdÂi�]cn7i$]_d\]_gzZ\]_^�fhdèZD��t�q{]_fEZ V i�]_dcà(íCq#Z�vW]
q¼]_fEZ V i�]x�:fha V ]Â��fhd}¥e£TY[Z!�§fhd!i�]cnTi�]_d\]_gsZ\]_^Ú�¨Y[Z�vo�¨YkZ�vÚZD��tr c]ci�t�d¨â>t�gW]xYkgT^7YkmcfEZ�YkgW~+Y[Z!Yld�gG� Z!f
g7thi$X�fhaÔ^7Ykd\Z\i�Y[. V Z�Y[t�gÚfhgT^JZ�v7]¢thZ�vW]ciÂq¼thièZ�vW](fhm�Z V fhaÔ�:fha V ]hàèíCq>Z�v7]¢�Efha V ]���fhdÂg7t�geâ! c]ci�tW£<Y[Z
�§fhd�i�]cnTi�]_d\]_gsZ\]_^o�¨Y[Z�vofoáE£7Ykg7^7YkmcfEZ�YlgW~¢Y[Z�Ykd§f+gWthi�X�fha�^7Ykd\Z\i$Yk. V Z�Y[t�g<£sfhg7^SZ�vW]�fhm�Z V fha��Efha V ]hà
`�dSYkd�th.0�0Ykt V d�q¼i�t�X Z�vTYkd+]�ûenTakfhg7fEZ�Y[t�g�£�t�g7]�thqÂZ�vW]Jq{]_fEZ V i$]_d"Ykd¸f½��.�tst�ak]_fhg���YkgT^7YkmcfEZ�YkgW~
�}vW]cZ�vW]ci�Z�vW]S^TYkd\Z\i$Y[. V Z�Y[t�g3Ykd¢gWthi$X�fha�fhg7^�Ylg�Z�vW] U gWth.�rTa[]�Z�vTYkdxq¼]_fEZ V i�]"��fhd�~�Y[�h]_g fhd(f
^TYkd�m�i�]cZ\]��:fEi�YkfE.Ta[]hà�ê!vW]è^7Ykd$fh^W�:fhgsZ�fE~h]_d�thq�Z�v7Ykd�fEn7n7i$t�fhm$vÚfEi�]�Z�v7fEZ§Z�vW]èg V X¢.�]ci#thq�q{]_fEZ V i�]_d
Z�vTfEZ�~h]cZ V d\]_^JYlg�Z�vW](]_g7^ fEi�]+m V ZÂ^Wt��¨g�.0/JvTfha[qª$����SYkg7d\Z\]_fh^ thq¨á)���%&�d�Ylg7m�]¢]_fhm�v q{]_fEZ V i�]
Z�fEbh]_d!ZD��t(fEZ\Z\i�Y[. V Z\]_d#Z\t+^W]_d�m�i$Y[.�]¨YkZcà>ê!vW]¨thZ�v7]ci�nTi�th.Ta[]_X��¨Y[Z�v"Z�v7Ykd�fEn7n7i�t�fhm�vSYld&Z�v7fEZ§Y[Z§Ykd
V g7akY[bh]_a[/�Z�v7fEZ U gWth.�mcfhg V Z�YkakY� c]&Z�v7YkdMYlgWq{thi�X�fEZ�Y[t�gxm�thi$i�]_m�Z�a[/xd�Ylg7m�]#Y[ZÔfhd�d V X+]_d�g7t}m�thi�i�]_alfEZ�Y[t�g
.�]cZC�#]c]_g�q{]_fEZ V i$]_dcà

ù à Ö Ê�· Å�ç ´ÈÊ�Æ7¾�
9* w!]cnTi�]_d\]_gsZ�YkgW~oq{]_fEZ V i�]_dèfhdè.TYkg7fEi�/Ú�Efha V ]_d)(}ê!v7Yld}fEn7nTi�t�fhm$v �§fhdèi�]_akfEZ�Y[�h]_ak/
d$YkX+nTa[]Sfhg7^ i�]_y V Y[i�]_^Ïi�]cn7i$]_d\]_gzZ�YlgW~ q{]_fEZ V i$]_d+fhdÚáU� d+thi�¥#� d�^W]cn�]_g7^7YlgW~�t�g �¨vW]cZ�v7]ci+Z�vW]_Y[i
fhm�Z V fha��Efha V ]Â�§fhd¨gWt�geâ! c]ci$t�thi� c]ci�tWà

üWà Ö Ê�· Å ö�´{µ¡Ç�¾�¿s¶¡¿�* w¨]cn7i�]_d\]_gsZ�YkgW~ q¼]_fEZ V i�]_dÚfhdÚ^7Yld�m�i�]cZ\] �:fha V ]_d+(Ïê¨v7YkdSfEn7n7i�t�fhm�v
i�]_y V Y[i�]_^
d$YkX+nTa[/J^7Y[�eYk^7YkgW~"Z�vW]�i$fhg7~h]+thq��Efha V ]_dèZ�fEbh]_gÏ.0/Jq¼]_fEZ V i�]_d¢YkgzZ\t�YlgzZ\]ci��EfhakdÂfhg7^�Z�vW]_g3~�Y[�eYkgW~
]_fhm�vÚq¼]_fEZ V i�]Âf��:fha V ]�^W]cn�]_g7^TYkgW~�t�gSZ�vW]ÂYkgsZ\]ci��EfhaTZ\t(�¨v7Ylm$vSZ�vW]_Y[i�thi$Y[~�YkgTfhaT�Efha V ]�.�]_a[t�gW~h]_^<à

ê!vW](gW]�ûeZÂm$v7fEn7Z\]ci¢^W]_d�m�i$Y[.�]_d}Z�vW]�n7i�tem�]_d�dèthq#f V ~�X�]_gzZ�Ykg7~"Z�vW](Z\i$fhYlg7YkgW~Sd\]cZc£MY à ]hà�Z�v7]¢n7i$t0m�]_d�dèthq
fh^7^7YlgW~!gW]c��q{]_fEZ V i$]_dMZ\t�^Wt0m V X+]_gzZ�d�^W]cn�]_g7^7Ykg7~�t�g�Z�vW]�mca V d\Z\]ci$d�m�i�]_fEZ\]_^�.s/ÂZ�v7]&fE.�t¡�h]§X+]_gzZ�Ykt�gW]_^
mca V d�Z\]ci$YkgW~+fha[~hthi$YkZ�v7X�dcà



á¡ë

j kml�nporqts è

1 8 8 � « � � ® · ¬ � � ® ± é ®67 · ¬ �}ê ® ¬¯ª
© 7 � ±�¬¯® � ±

`}q{Z\]ci¸mca V d\Z\]ci$Ykg7~JZ�vW]oZ\i$fhYlg7YkgW~ d\]cZc£ V d V fhakak/�f3akfEi�~h]�g V Xx.�]ci(thq}mca V d\Z\]ci$d+Ykd+m�i$]_fEZ\]_^<à ê!vW]Úfh^eâ
^7Y[Z�Ykt�g7fha¨q¼]_fEZ V i�]_d�fEi�]�fh^7^W]_^²i�]_alfEZ�Y[�h]3Z\t Z�vW]   X�t�d\ZÚn�thn V a[t V dSmca V d�Z\]ci$dc£¨�}vW]ci�]   YldÚd\t�X+]
n7i�]�âD^7]cZ\]ci$X�YkgW]_^�g V X¢.�]ci_à#��gWq¼thi�Z V g7fEZ\]_ak/h£ V n�Z\tSgWt¡��Z�vW]ci�]¢Yld!gWt¸X+]cZ�v7t0^�q{thi�^W]cZ\]ci$X�YkgTYkgW~(Z�vW]��.�]_d\ZW�   àWÿWt�ala[t¡�¨YlgW~xZ�vW]Â^W]_d$m�i$Y[n7Z�Y[t�g¸~�Y[�h]_go.0/¸w¨fhd\b V Z\Z�Y�]cZ�fha àG$ ¤E¥h¥�¤%&�£   �§fhd�m$vWt�d�]_goZ\t�.�]Â¤E¥e£
d�YkgTm�]�Z�vTfEZ�d\]c]_X+]_^3Z\tÚ~�Y[�h]+Z�v7]�.�]_d\Zèi�]_d V a[Z�dèq¼thiÂZ�vW](Z\]_d\Z\]_^�^Wtem V X+]_gsZÂm�t�aka[]_m�Z�Y[t�gTdÂfhdÂi�]cn�thi�Z\]_^
.0/�w¨fhd\b V Z\Z�Y7]cZ�fha à§$ ¤E¥h¥�¤%&�à#íäg¸Z�vW]¨]_fEi�a[/+d\Z�fE~h]_d�thq<Z�vW]¨n7i$t?¤�]_m�Zc£   ��fhd#~�Y[�h]_g"Z�vW]!�Efha V ]è¤ � �¨v7Ylm$v
~�f_�h]oX�Yãûe]_^3i�]_d V a[Z�dc£Md$akY[~�vsZ�a[/JYkX�n7i�t¡�eYkgW~oq¼thi¢d\t�X�]¸^7fEZ�f�d�nTakY[Z�dè. V ZÂi�]_^ V mcYkg7~ÚZ�vW]�n�]ci�q¼thi$X�fhg7m�]
q¼thi�thZ�v7]ci$dcà>ÿWthi�Z�v7Yld#i$]_fhd\t�goY[Z#�§fhd�m$v7t�d\]_goZ�v7fEZ§Z�vW]�Z\thn�¤E¥�mca V d\Z\]ci$d���t V ak^".�]�m�t�g7d�Yk^7]ci�]_^<£0]c�h]_g
Z�vWt V ~�v�q V i$Z�vW]ci�i�]_d\]_fEi$m�v�d�v7t V ak^o.�]Â^Wt�gW]�vW]ci�]hà
ê!vW]ogW]�ûeZ(ZD��t�d\]_m�Z�Y[t�g7d+^W]_d$m�i$Y[.�]¸Z�vW]oq¼]_fEZ V i�]_d+fh^7^7]_^ÏZ\t Z�vW]oZ\i$fhYlg7YkgW~ d\]cZ+.s/Ïw¨fhd\b V Z\Z�Y§]cZ+fha à$ ¤E¥h¥�¤%&¨fhd��#]_ala�fhd!f�d\]cZ¨thquq¼]_fEZ V i�]_d!Z\]_d\Z\]_^�^ V i$YkgW~(Z�vW]�m�t V i�d\]�thquZ�v7Ykd�n7i$t?¤�]_m�Zcà
ë ��
 ì �>��� � �<�>
�, �>
������$ +���5©Á�<�(� ���<�!���+�$�5©í�x�Ô�
`�dÔn7i�thn�t�d\]_^(.0/¢w¨fhd�b V Z\Z�Ye]cZ>fha5àz$ ¤E¥h¥�¤%&�£WfEq¼Z\]ci&mca V d�Z\]ci$YkgW~�Z�vW]�^Wtem V X+]_gsZ>m�t�aka[]_m�Z�Y[t�g�$¼Z�vW]�Z\i�fhYkg7YkgW~
d\]cZ�t�g7ak/z&�fhg7^Úm�vWt0t�d�YkgW~+Z�vW]ÂZ\thn   mca V d\Z\]ci$dc£e]_fhm$vJ^Wtem V X+]_gsZ!Ykd�f V ~�X+]_gsZ\]_^Ú.0/Sfh^7^TYkgW~(q{]_fEZ V i�]_d
Z\t¸Y[Z�i$]_akfEZ�Y[�h]�Z\t�Z�v7]�m�i�]_fEZ\]_^Jmca V d\Z\]ci$dcà>ê¨vW]èq{]_fEZ V i$]_d¨fh^7^W]_^�.s/ow¨fhd\b V Z\Z�Y<]cZ}fha à­$ ¤E¥h¥�¤%&!fEi$]�(
áEàïîZ���?�)}e�e��~)� ß �B��}B�5àw$ �§�U��ðÂ$N�.��$�~_���!���'(!ê!vTYkd!Ykd!f¸.TYkg7fEi$/"q¼]_fEZ V i�]�Ykg7^7YkmcfEZ�YlgW~�Y[qÔmca V d\Z\]ciÅÛ�Ykd¨Z�vW]mcakt�d\]_d\Z�thqMZ�v7]   mca V d\Z\]ci$d_à>ê!vW]ci�]cq¼thi�]h£   q¼]_fEZ V i�]_d�fEi�]Âfh^7^7]_^"�}Y[Z�vofhakaT. V Z#t�g7]èvTf_�eYkgW~(Z�vW]
�Efha V ]�¥eà

¤0àïîZ� ß �e��}+�c��$N�5$ ���U�%$N�-ðU(&ê!vTYkd�q{]_fEZ V i$]Âi�]cn7i�]_d\]_gsZ�d§Z�vW]��\m�t�d�YlgW])�+d�YkX�YlakfEi$Y[ZC/+thqMZ�vW]�^Wtem V X+]_gsZ§Z\t]_fhm�v�thquZ�vW]   mca V d�Z\]ci¨m�]_gzZ\i$t�Yk^7dc£WZ�vW]ci$]cq{thi�]¢fh^7^7YkgW~+fhgWthZ�v7]ci   q{]_fEZ V i$]_dcà



á_ð
ù àòñZ�����Óà_}+� �,}W�r��$N�5$ ���U�%$N�-ðU(&ê¨v7Ykd>q¼]_fEZ V i�]èYkg7^TYkmcfEZ\]_d&Z�v7]�d�YlX�YkakfEi$YkZD/(thq�Z�vW]è^Wtem V X+]_gsZ#Z\t(]_fhm$vothq
Z�v7]   V g7akfE.�]_aka[]_^+m�]_gsZ\i�t�Yk^7d_£eY5à ]hàÔm�]_gsZ\i�t�Yk^Td�m�i$]_fEZ\]_^ot�g7a[/+q¼i�t�X�Z�v7] V gTakfE.�]_aka[]_^+^Wtem V X+]_gsZ�d
YlgoZ�vW]xmca V d�Z\]ci_à

üWà ��ó�~'}B�.��� ��$�����$N�5$ ���U�%$N�-ðU(�ê!v7Ykd�q¼]_fEZ V i�]�i�]cnTi�]_d\]_gsZ�dÂZ�vW]¸d�YlX�YkakfEi$YkZD/�thq�Z�vW]¸^Wtem V X+]_gsZÂZ\t�]_fhm�v
thq�Z�vW]�m�]_gsZ\i�t�Yk^7dÚYlg¯Z�v7]�mca V d\Z\]cioZ�v7fEZ�fEi�]�m�i$]_fEZ\]_^Ðq¼i�t�X�^Wtem V X+]_gsZ�do.�]_akt�gW~�YkgW~�Z\t Z�vW]
d$fhX+]�mcfEZ\]c~hthi�/hà§ÿWthi�]�ûefhX�nTa[]h£7f(mca V d\Z\]ci�Z�vTfEZ§vTfhd�^Wt0m V X+]_gzZ�d§.�]_a[t�g7~�YkgW~xZ\t+Z�v7]��\d\n�thi�Z�dW�e£��í�ê��¢fhg7^M�\v7]_fha[Z�v��xmcfEZ\]c~hthi�Y[]_dc£e�¨YkakaWvTf_�h]�Z�vWi�]c]}m�]_gsZ\i�t�Yk^Td�$ÈfEnTfEi$Z&q¼i�t�X�Z�v7]¨t¡�h]ci�fhakapmca V d\Z\]ci
m�]_gsZ\i�t�Yk^Jfhg7^oZ�vW] V g7akfE.�]_aka[]_^Sm�]_gzZ\i$t�Yk^.&�à

Closest
Cluster
Indicator

Cluster
Centroid
Similarities

Unlabelled
Centroid
Similarities

Positive
Centroid
Similarities

Negative
Centroid
Similarities

.13

Original Features

6 0 0 .45 .01 .09.46 .38.78.45 .17.08.11.21112203

ÿÔY[~ V i�]ÂüWàkáU(�ê!vW]Âq¼thi$X�fEZ�thq�fhg�f V ~�X+]_gsZ\]_^�q¼]_fEZ V i�]x�h]_m�Z\thi
íäZMd�vWt V al^è.�]#gWthZ\]_^<£EvWt¡��]c�h]ci_£hZ�v7fEZMfhduf�i�]_d V a[Z<thqeth.7Z�fhYkg7YlgW~�Z�vW]&d�fhX�]#^7fEZ�f}d\]cZ�dMfhduw¨fhd\b V Z\Z�Yh]cZufha à$ ¤E¥h¥�¤%&�Ykg"Z�vW]èakfEZ\]ci�d\Z�fE~h]_d§thq�Z�vW]�n7i�t?¤\]_m�Zc£eZ�vW]K��ó�~'}B�.��� ��$��r��$N�#$N���U��$��-ð�q{]_fEZ V i$]_d#��]ci�]èi�]_^ V m�]_^¸Z\t+f
¤�âDm�]_gsZ\i�t�Yk^Sd�YkX�YkalfEi$Y[ZD/�£h�¨vW]ci$]!t�gW]}m�]_gsZ\i�t�Yk^"�§fhd&Z�vW]}n�t�d�Y[Z�Y[�h]!m�]_gsZ\i�t�Yk^�$Èm�t�g7d�Ykd�Z�YkgW~Âthq�^Wtem V X+]_gsZ�d
.�]_a[t�gW~�Ykg7~�Z\t Z�vW]Úmcakfhd�d�q¼thi+�¨v7Ykm�v���]ÚYkgzZ\]_gT^ÏZ\t Z\i$fhYlgÏZ�v7] U åèj�&�fhgT^ÏZ�v7]og7]c~�fEZ�Y[�h]�m�]_gzZ\i$t�Yk^
m�t�g7d�Yld\Z�YkgW~Ïthqxfhaka}Z�vW]JthZ�v7]cioalfE.�]_ala[]_^ ^Wtem V X+]_gsZ�dc£¨^TYkd\i�]c~�fEi$^TYkgW~�Z�vW] mcfEZ\]c~hthi�/OZ\t �¨v7Ykm�v Z�vW]c/
fhm�Z V fhakak/S.�]_a[t�g7~Wà§`�d�X+]_gzZ�Ykt�gW]_^�]_fEi�akY[]ci_£7]c�h]_gJZ�vWt V ~�v Y[Z¨Yld¨d�akYk~�vzZ�a[/o^7Y0/�]ci�]_gsZ¨m�t�X+nTfEi$]_^�Z\tSZ�vW]
thi$Y[~�Ylg7fhapd�]cZ�thqMq¼]_fEZ V i�]_dc£WZ�v7Yld�X�]cZ�vWt0^Úfhala[t¡��]_^oZ�vW]è]�û0npa[thi$fEZ�Y[t�gothq�Z�v7Ykd�Z\]_m$v7gTYky V ]��}vW]_g V d\]_^oYkg
Z�vW]�ZC/snpYkmcfha���.TYkgTfEi�/"mcakfhd$d�Y[rTmcfEZ�Y[t�g
��d$Y[Z V fEZ�Y[t�g<à
ÿÔY[~ V i�]�üWàká�d�vWt��¨dÔfèd�YkX+nTak]>]�ûefhX�nTa[]§thqTfhg+f V ~�X+]_gsZ\]_^(q¼]_fEZ V i�]§�h]_m�Z\thi_à#��t�g7d$Yk^W]ci$Ykg7~!Z�vW]§q{]_fEZ V i�]_d
��]ci�]�fh^7^W]_^ i�]_akfEZ�Yk�h]+Z\t ù mca V d\Z\]ci$dc£<��]+mcfhg�d\]c]+Z�v7fEZèZ�vW]+rTi$d\Z�Z�vWi�]c]+�Efha V ]_dèfEi�]+.TYkgTfEi�/Ú�:fha V ]_dcà
ê!vW]xr7i$d\Zr�cá+�"Ykg7^7YkmcfEZ\]_d!Z�v7fEZ¨Z�vW]xr7i$d\Z!mca V d\Z\]ci¨t V Z¨thquZ�v7]xZ�vWi�]c]¢Ykd�Z�vW]xmcakt�d\]_d\Zc£pv7]_g7m�]�Z�vW]¢thZ�vW]ci
ZD��t3q¼]_fEZ V i�]_d�~h]cZ+�:fha V ]S¥eà   ]�ûeZ(m�t�X�]_d(Z�vW]Úd�YkX�YkalfEi$Y[ZD/ Z\t Z�vW]o^7Y0/�]ci�]_gsZ�m�]_gsZ\i�t�Yk^7d_à�ê!vW]Sr7i$d\Z
�Efha V ]èYkd&Z�v7]èd$YkX�YkakfEi�Y[ZD/(Z\t(Z�vW]èr7i$d\Z§m�]_gsZ\i�t�Yk^<£Wd\]_m�t�g7^SZ�vW]Âd�YlX�YkakfEi$YkZD/(Z\t(Z�vW]Âd\]_m�t�g7^om�]_gzZ\i$t�Yk^o]cZ�mEà
ê!vW]�d$YkX�YkakfEi�Y[Z�Y[]_d#Z\t�Z�vW]Ân�t�d�Y[Z�Y[�h]�fhgT^�gW]c~�fEZ�Y[�h]xm�]_gsZ\i�t�Yk^Td!fEi�]xfh^7^7]_^ÚZ�vW]�d�fhX+]x��f¡/hà

ë �/� ¬ ô ��� �x�Ô���uõ ì �&��� � �<�>

`B^7Y�/�]ci�]_gsZ(d\]cZ(thq!q{]_fEZ V i�]_d���fhd+Ykgs�h]_d\Z�Y[~�fEZ\]_^ ^ V i$YkgW~ÚZ�vTYkdxnTi�t?¤�]_m�Z(�¨YkZ�v�Z�vW]oYkgsZ\]_gzZ�Ykt�gÏthq}^7Ykd�â
m�t¡�h]ci�YkgW~ovWt¡� V d\]cq V a�^7Y�/�]ci�]_gsZ!q¼]_fEZ V i�]_d�mcfhgJfhm�Z V fhaka[/o.�]hà�íäg7YkZ�Ykfha�i�]_d V akZ�d!�¨Y[Z�v�f"^7fEZ�f"d\]cZ V d�YkgW~
ê!ÿ�â5í�|�ÿ²��]_Y[~�vsZ�d $Èd\]c]�d\]_m�Z�Ykt�g � àé¤%&Âd�v7t¡��]_^3Z�v7fEZÂZ�vW]+n�]ci�q¼thi$X�fhg7m�](thq U åÂj�dÂ�}Y[Z�v mca V d\Z\]ciÂq¼]_f:â
Z V i�]_dèfhdÂ^W]_d$m�i$Y[.�]_^�YkgJZ�vW]�n7i�]c�eY[t V d�d\]_m�Z�Y[t�g fhm�Z V fhakak/�^W]c~hi$fh^W]_^�à�` m$v7fEi�fhm�Z\]ci$Ykd\Z�Ykm�thq�^7fEZ�fod\]cZ�d
�¨Y[Z�voê!ÿ�â5í�|èÿ���]_Y[~�vsZ�d!Ykd�Z�v7fEZ§Z�vW]èq{]_fEZ V i�]_d�fEi�] V d V fhaka[/|y7t�fEZ�YkgW~(n�t�YkgsZ�g V X¢.�]ci$dcà�`}d�Yld#th.0�eY[t V d
q¼i�t�X*Z�vW]�^7]_d�m�i$Y[n7Z�Ykt�g¸~�Y[�h]_goYkg"Z�vW]�n7i�]c�eY[t V d�d\]_m�Z�Y[t�g<£eZ�vW]�q¼]_fEZ V i�]_d�^W]_d�m�i�Y[.�]_^�.0/¸w¨fhd\b V Z\Z�Y�]cZ�fha à



á)�
$ ¤E¥h¥�¤%&�£>fEnTfEi�Z¢q{i$t�XÁZ�vW]¸d�YlX�YkakfEi$YkZ�Y[]_d��¨v7Ykm�v V d V fhala[/�fEi�]Sfhakd\t�y7t�fEZ�YlgW~�n�t�YkgsZ�g V X¢.�]ci$dc£MYlg7mca V ^W]
.TYkgTfEi�/SYlg7^7YkmcfEZ\thi$d¨q{thi�Z�vW]�mca[t�d\]_d\Zèmca V d\Z\]ci¡à!ê!v7Ykd�q¼]_fEZ V i�]h£�thq&m�t V i�d\]h£�Yld!i�]cn7i$]_d\]_gzZ\]_^J.0/�fhgJYkgsZ\]�â
~h]ci_£TgTfhX+]_a[/ofÚáÂthi}¥eà&ê¨vW]Â]_fEi$a[/Si�]_d V akZ�d�a[]_^oZ\t�.�]_akY[]c�h]ÂZ�v7fEZ¨Z�vW]ÂZD/0n�]�thqumca V d\Z\]ci!q¼]_fEZ V i�]_d V d\]_^
X�Y[~�vsZ&v7f¡�h]¨Z\t��\fE~hi�]c])���¨Y[Z�v(Z�vW]}ZD/0n�]¨thq<Z�vW]!thi$Y[~�Ylg7fhaeq{]_fEZ V i�]_dcà>ê!v7Yld�X+]_fhg7d>Z�vTfEZ#Y[q�Z�vW]¨thi�Y[~�Ykg7fha
q¼]_fEZ V i�]_d¨fEi$]xi�]cn7i$]_d\]_gzZ\]_^�.s/�y7t�fEZ�Ykg7~�n�t�YkgzZ!g V X¢.�]ci$dc£7d\tSd�vWt V ak^oZ�v7]xmca V d\Z\]ci¨q{]_fEZ V i$]_dc£pYkgothi�^W]ci
Z\t¸f¡�ht�Yk^«�\^7Yld\Z V i�.TYlgW~%�xZ�v7]x^7fEZ�f+�¨YkZ�v V g V d V fha��:fha V ]_dcà
ÿWthi}Z�v7Ykd�i�]_fhd�t�g<£Tf�d�alY[~�vzZ�ak/"^7Y0/�]ci�]_gsZ!d\]cZ!thqÔq¼]_fEZ V i�]_d!�§fhd¨m�t�gTd�Yk^W]ci�]_^�à>ê!v7Ykd�gW]c��d\]cZ!thqÔq{]_fEZ V i�]_d
�§fhd+m�t�g7d�Yk^W]ci$]_^ÏZ\t3.�] V d\]_^��¨Y[Z�vÏZ�vW]Úê!ÿ�â5í�|�ÿ�^7fEZ�f3d�]cZcà�íCZ+m�t�g7d$Ykd\Z\]_^ thq}fhala#thq}Z�vW]oq{]_fEZ V i�]_d
^W]_d�m�i�Y[.�]_^ÚfE.�t��h]�fEnpfEi�Z!q¼i�t�XBZ�vW]¢.TYkg7fEi$/M�\mca[t�d\]_g7]_d�dW�SYkg7^7YkmcfEZ\thi¡à#`�akd\tW£pYkZ!v7fh^�fhg�]�û0Z\i$f¸q{]_fEZ V i�]
Z�v7fEZ���fhdèYkgsZ\]_g7^W]_^�Z\t".�] V d\]_^�d�tSY[Z�mcfhg Ykg7^7YkmcfEZ\]¢vWt¡� ��n�t�d�Y[Z�Y[�h])�Sf¸^Wtem V X+]_gsZ�i�]_fhaka[/ÚYkdcà}ê!v7Ykd
]�ûeZ\i$fSq{]_fEZ V i$]�i$]cn7i�]_d\]_gsZ\]_^ Z�vW]¢i�fEZ�Y[t".�]cZC�#]c]_g Z�vW](d�YkX¸YkakfEi$Y[ZC/othq>Z�vW]+^Wtem V X+]_gsZ}Z\toZ�vW]�n�t�d�Y[Z�Y[�h]
fhg7^"gW]c~�fEZ�Y[�h]èm�]_gzZ\i�t�Yl^�thq<]_fhm$v"thq<Z�vW]   mca V d\Z\]ci$dcà�ê!vTYkdÔq{]_fEZ V i�]¨�§fhd#fhald\txf yTt�fEZ�YkgW~xn�t�YkgsZ��Efha V ]h£
�¨v7Ylm$v v7fhdèv7Y[~�vW]ciè�Efha V ]_d�q¼thiÂq{]_fEZ V i$]��h]_m�Z\thi�d�Z�v7fEZÂfEi�]�X+thi$](d$YkX�YkakfEi}Z\tÚZ�vW](n�t�d�Y[Z�Y[�h](m�]_gzZ\i$t�Yk^<à
ç�.0�0Ykt V d�a[/h£WZ�vW]¢akYkX�Y[Z�fEZ�Ykt�g"thqÔZ�v7Yld�q{]_fEZ V i�]xYkd�Z�vTfEZ}Y[Z!mcfhg�t�g7a[/S.�] V d\]_^Úq¼thi}mca V d�Z\]ci$d��¨v7Ylm$v�v7f¡�h]
.�thZ�vÚn�t�d�Y[Z�Y[�h]Âfhg7^�gW]c~�fEZ�Y[�h]xm�]_gsZ\i�t�Yk^7d_à
`�^7^7YkgW~JZ�vW]_d\]Úmca V d�Z\]ci�q¼]_fEZ V i�]_d_£&vWt¡��]c�h]ci_£§^7Yk^ÏgWthZ(.7i$YkgW~JZ�vW]o]�û0n�]_m�Z\]_^ i�]_d V a[Z�d�fhg7^�Z�vW]ci�]cq¼thi�]
^7Yk^"gWthZ#m�t�g7r7i$X Z�vW]}vs/sn�thZ�vW]_d$Ykd>Z�v7fEZ�Z�vW]}thi$Y[~�Ykg7fhapfhg7^Sfh^7^W]_^¸mca V d\Z\]ci�q{]_fEZ V i$]_d�X V d\Z-�\fE~hi�]c])�(Ykg
Z\]ci$X�d!thquZ�v7]_Y[i�ZD/0n�]_dcà&ÿWthi}Z�v7Ykd§i�]_fhd\t�g�£7Z�v7Ykd!fEnTn7i�t�fhm$v���fhd}gWthZ!q V i�Z�vW]ci!m�t�g7d$Yk^W]ci�]_^<à
`�gWthZ�vW]ci�YkgsZ\]ci�]_d\Z�Ykg7~�qÈfhm�Z�th.Td�]ci��h]_^
YkgOZ�vW]�akfEZ\]�d\Z�fE~h]_d�thqxZ�vW]3nTi�t?¤�]_m�ZÚ�§fhdÚZ�v7fEZÚZ�v7]�fh^7^W]_^
mca V d�Z\]ci�q{]_fEZ V i$]_d¨^Wt�gG� Z!vTf_�h]�Z�vW]��\mca V d\Z\]ci¨d\Z\i V m�Z V i�])�(ZC/snTYlmcfha�q{thi!Z\]�ûeZ¨fhg7^�thquYkX�n�thi$Z�fhg7m�]è�¨vW]_g
mcakfhd�d$Y[q{/eYkgW~(^Wtem V X+]_gsZ�d $È^W]_d�m�i�Y[.�]_^SYlg U ]_m�Z�Y[t�g�¤0àé¤0àká�&�à§ê!vW]�y V ]_d\Z�Y[t�gothqu�¨vW]cZ�v7]ci¨fh^7^7Ykg7~(mca V d\Z\]ci
q¼]_fEZ V i�]_doYkg f �\mca V d\Z\]ci�]_^Od\Z\i V m�Z V i$])����t V ak^¯f?/�]_m�Zoi�]_d V a[Z�d¸.�]_mcfhX+] YkgsZ\]ci�]_d\Z�Ykg7~Wà�ê!v7Yld���t V ak^
X+]_fhg¸Z�v7fEZ&q¼]_fEZ V i�]}�h]_m�Z\thi$d�q{i�t�X�t�gW]}mcfEZ\]c~hthi$/��#t V ak^¸v7f¡�h]}f¢m�t�X�X+t�gSd V .Td\]cZ�thq<q¼]_fEZ V i�]_d_à>ê!v7Ykd
fha[i�]_fh^7/�X+t�d\Z�a[/�vWt�al^7d¨Ykg�Z�vW]��#thi$^Jq¼i�]_y V ]_g7mcY[]_dc£p. V Z}YkZ!�#t V ak^�n�t�d�d$Y[.Ta[/".�]¢thq>.�]_gW]cr7Z¨YkqÔd V m$v f
d\Z\i V m�Z V i�]�]�ûWYkd\Z\]_^JYkgÚZ�vW]�fh^7^W]_^�q¼]_fEZ V i�]_d_à§ê¨vW]xfhd�d V X+n7Z�Y[t�g�X¸fh^W]¢vW]ci$]xYkd�Z�v7fEZ�q¼]_fEZ V i�]��h]_m�Z\thi$d
q¼i�t�X°Z�vW]�d�fhX+]+mcfEZ\]c~hthi�/3��t V ak^ v7f¡�h]�Z�vW]+d�fhX+]�d V .Td\]cZèthq§mca[t�d\]_d\Z�mca V d\Z\]ci$dc£<mca[t�d\]_d�Z V g7akfE.�]_aka[]_^
m�]_gsZ\i�t�Yk^7dc£0mca[t�d\]_d\Z#n�t�d�Y[Z�Y[�h]!m�]_gsZ\i�t�Yk^7d&]cZ�mEà>í�g+Z�v7fEZ#mcfhd�]h£0Z�v7]¨gW]c�¯d�]cZ&thq<q¼]_fEZ V i�]_dc£0fh^7^W]_^�i$]_akfEZ�Y[�h]
Z\t   mca V d�Z\]ci$dc£Wa[t0thb0d!alY[bh]ÂZ�v7Ykd+(
áEà}Ä ÍuÍ¯Æ Å ´ÈÊ�Æ7¾�
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üWà}Ä ÍuÍ ¶�ÛM¿(µ¡´ÈÎ�´ÈÌ{ÆT¾:´{¶e
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·T¶�Û�¿s¾ ÷ ó Ò ¹D¿0ÆW¶�½�¾�¿0µ+Æ7¾:¿Jµ_¿s¶+¶¡· ø Þ�ö
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UeV m�vJfSd\]cZèthq&mca V d\Z\]ci}q¼]_fEZ V i�]_d���t V ak^Jn7i�te^ V m�]xf V ~�X+]_gzZ\]_^ q¼]_fEZ V i�]��h]_m�Z\thi$d�alY[bh]¢YkgJÿÔY[~ V i�]�üWàé¤0à
í�g�Z�v7Ykd&ÿuYk~ V i�]¨t�gTa[/¢Z�v7]}fh^7^W]_^"mca V d\Z\]ci#q{]_fEZ V i�]_d#fEi$]}d�vWt��¨g<à¯��gWt��¨YkgW~ÂZ�vTfEZ#^Wtem V X+]_gsZ�d#|(á!âu| ù
.�]_a[t�gW~�Z\tSZ�vW]�t�gW](mcfEZ\]c~hthi�/h£�fhdè|}ü"â�|Âë�.�]_a[t�gW~�Z\tofhgWthZ�vW]ci¡£�g7thZ\]�vWt���Z�v7]��\d\n7i$]_fh^��¸thq�Z�v7]_d\]
q¼]_fEZ V i�]_d�i�]_d\]_X¢.Ta[]_d&Z�vW]�d�Z\i V m�Z V i�]�d�vWt��¨g¸Ykg"ÿÔY[~ V i�]è¤0àé¤0à&`}ald\tW£0g7thZ\]}Z�vW]�^7Y0/�]ci�]_g7m�]�m�t�X+nTfEi�]_^"Z\t
üWàká(�¨vW]ci$](fhala�f V ~�X+]_gsZ\]_^3q{]_fEZ V i�]+�h]_m�Z\thi$d�v7f¡�h]�Z�vW]�d�fhX�]�q¼thi$X�fEZÂthq§mca V d�Z\]ci�q¼]_fEZ V i�]_dxfhg7^ Z�vW]
t�g7a[/ ^7Ykd�m�i�YkX�Ykg7fEZ�YlgW~¸qÈfhm�Z\thi$dxfEi$]�Z�vW]_Y[iÂ�Efha V ]_dcà�ì}thn�]cq V aka[/h£�Z�vW]¸d\Z\i V m�Z V i�]�d�v7t¡�¨g3Ykg3ÿÔY[~ V i�]+üWàé¤
mcfhg�v7]_a[n�YkX+n7i$t¡�h]ÂZ�vW]Ân�]ci�q¼thi$X�fhg7m�]Âthq U åÂjJd!fhg7^�ê U åèjJdcà
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ÿÔY[~ V i�]ÂüWàé¤I( U Z\i V m�Z V i�]èthqÔfh^T^W]_^�mca V d�Z\]ci�q{]_fEZ V i$]_d
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`�d&^W]_d�m�i�Y[.�]_^(]_fEi$akY[]ci_£st�gW]!thq�Z�vW]�X�fhYkg�fhYkX¸d�thq<Z�vW]!]�ûen�]ci$YkX+]_gsZ�d>fhg7^¸Z�vW]!n7i�t?¤\]_m�Z&t��h]ci$fhakap��fhd&Z\t
^W]cZ\]ci$X¸YkgW]§vWt¡� V d�]cq V a0mca V d�Z\]ci$YkgW~èmcfhg(.�]#�¨v7]_g V d\]_^(q{thi�fh^7^TYkgW~�q{]_fEZ V i$]_dÔZ\tÂZ\i$fhYkg7Ykg7~}^Wtem V X+]_gsZ�d
Z�v7fEZ¨fEi$]�Z\t�.�]�Ykg7m�thi�n�thi$fEZ\]_^ÚYlgoZ�vW]xa[]_fEi$gTYkgW~�n7i�tem�]_d�d�thq U åÂj�d!fhgT^�ê U åÂj�d_à
UeV nTn�thi$Z¨å�]_m�Z\thi�jJfhm$vTYkgW]_dc£�fhd�^7]_d�m�i$Y[.�]_^ Ykg ��v7fEn7Z\]cix¤0£<~�Y[�h]_g�fSZ\i$fhYlg7YkgW~Sd\]cZÂthq#akfE.�]_akak]_^J^Wtem â
V X+]_gsZ�dc£7m�t�g7d�Z\i V m�Z¨f�vs/0n�]ci$nTakfhgW]�.s/SZ\i�/eYkgW~(Z\t¸d�YlX V akZ�fhgW]ct V d�a[/"X�f:ûeYlX�Y� c]ÂZ�vW]�X�fEi$~�Ykgo.�]cZD��]c]_g
Z�vW]�n�t�d�YkZ�Y[�h]�fhg7^�gW]c~�fEZ�Yk�h]�]�ûefhX�nTa[]_d¨fhgT^�X�Ykg7YlX�Y� c]�Z�vW]xmcakfhd�d$Y[rTmcfEZ�Y[t�go]ci�i$thi-$ÈÿÔY[~ V i�]x¤0àká�&�à�íäZ¨Ykd
]_fhd\/JZ\tSgWthZ�Ylm�]�Z�vTfEZ�YkgJZ�vW]�Z\i$fhYkg7YlgW~¸n7i$t0m�]_d�d}Z�vW]c/�X¸fEbh] V d\]¢thq#akfE.�]_aka[]_^�]�ûWfhX+nTak]_d}t�gTa[/hà��&�h]_g



¤eá
Z�vWt V ~�v�Z�vW]�X+]cZ�vWte^ÚthqÔm�t�Xx.TYlg7YkgW~+mca V d�Z\]ci$YkgW~+fha[~hthi$YkZ�v7X�d§�¨Y[Z�v U åèjJd!Ykg7m�thi$n�thi�fEZ\]_d V g7akfE.�]_aka[]_^
^7fEZ�fe£§Z�vW] V g7akfE.�]_aka[]_^ ^7fEZ�f�Yld V d\]_^ Z\tÏf V ~�X+]_gsZ¸Z�vW]�thi�Y[~�Ykg7fha�akfE.�]_akak]_^Ïq¼]_fEZ V i�]��h]_m�Z\thi$dcà²ê!vW]
Z\i$fhYkgTYkgW~3n7i�tem�]_d�d¸q{thiSZ�vW] U åèj �§fhd"d�Z�Ykaka§]�ûe]_m V Z\]_^O�¨Y[Z�v alfE.�]_ala[]_^ ]�ûefhX�nTa[]_d�t�gTa[/hàÐì¨t��#]c�h]ci¡£
Z�vW]èi�]_fhd\t�gTYkgW~(.�]_v7Ykg7^¸Z�v7Ykd§X+]cZ�vWte^oYkd�Z�v7fEZ��¨Y[Z�vSZ�vW]_d\]Âfh^7^TY[Z�Y[t�g7fhapq{]_fEZ V i�]_d�Z�vW]Â^Wtem V X+]_gsZ�d�mcfhg
.�]+^W]_d�m�i$Y[.�]_^ X+thi�]+fhmcm V i$fEZ\]_ak/ m�t�X+npfEi�]_^ Z\t V d�Ykg7~"t�g7ak/�Z�vW](thi$Y[~�YkgTfha�q¼]_fEZ V i�]_d_àxíäq&Z�v7Ykd��§fhdèZ\t
vWt�ak^�£ U åèjJd��#t V al^J.�](fE.Ta[]�Z\t�a[]_fEi$g X+thi�]+fhmcm V i�fEZ\]_a[/Jfhg7^ n�]ci�q¼thi$X .�]cZ\Z\]ciÂ�¨Y[Z�v a[]_d�dèakfE.�]_aka[]_^
]�ûWfhX+nTa[]_dÂYkg Z�vW]+Z\i�fhYkg7YkgW~"n7i�tem�]_d�dc£�fEZ�Z�v7](m�t�d�Z�thq#f V d V fhaka[/�d�X¸fhakaÔYkg7m�i�]_fhd\]+Ykg Z�vW]�g V X¢.�]ci�thq
q¼]_fEZ V i�]_dcà
çègoZ�vW]èthZ�vW]ci}v7fhg7^<£Wê�i$fhg7d�^ V m�Z�Y[�h] UeV n7n�thi�Z#å�]_m�Z\thièjJfhm$v7YlgW]_d�YkgoZ�vW]èZ\i$fhYkgTYkgW~�nTv7fhd\]�m�t�g7d�Z\i V m�Z
f vs/sn�]ci�nTalfhgW]J.0/²m�i�]_fEZ�YkgW~ fhgÐYlg7Y[Z�Ykfha�vz/0n�]ci�nTakfhg7]Ji�]_alfEZ�Y[�h]3Z\t Z�vW]3~�Y[�h]_g akfE.�]_aka[]_^¯]�ûefhX+npa[]_dc£
fhg7^�Z�vW]_g¿�\X�t0^7Ykq{/eYkgW~%��YkZ!.s/�d��¨Y[Z�m$vTYkgW~�Z�vW]�akfE.�]_akd!thq V g7akfE.�]_aka[]_^Ú^Wtem V X+]_gsZ�d V gzZ�YkaMZ�vW]¢X¸fEi�~�Ykg
.�]cZD��]c]_g�Z�vW]�ZC�#t¢d\]cZ�d&Ykd�X¸f:ûeYkX¸Y� c]_^<àÔê!vW]ci�]cq¼thi�]h£zê U åèjJd�Ykg7mca V ^W]#.�thZ�v+akfE.�]_akak]_^�fhgT^ V g7akfE.�]_aka[]_^
]�ûWfhX+nTa[]_d!YlgoZ�vW]�Z\i$fhYkgTYkgW~�nTv7fhd\]hà
ì�f_�eYkgW~+Z�v7fEZ¨YlgÚX�Ykg7^<£0Z�vW]�mca V d\Z\]ci$YkgW~+fha[~hthi�Y[Z�v7X�d�^W]_d$m�i$Y[.�]_^¸]_fEi�akY[]ci���]ci�] V d\]_^oZ\t"f V ~�X+]_gsZ¨gWthZ
t�g7a[/ Z�vW]�akfE.�]_akak]_^3^Wt0m V X+]_gzZ�d�q{i�t�X Z�vW]�Z\i$fhYkgTYkgW~od\]cZ¢fhd�^7]_d�m�i$Y[.�]_^ .0/ w}fhd\b V Z\Z�Y>]cZxfha à�$ ¤E¥h¥�¤%&�£
. V Z�Z�vW] V g7alfE.�]_ala[]_^�t�gW]_dÂfhdè��]_aka à�ê¨v7Ykd�fhaka[t¡��]_^ Z�vW] V d\]�thq&Z�v7]��}vWt�a[]�Z\i$fhYkg7Ykg7~Sd\]cZr$ÈYkgTmca V ^7Ykg7~
.�thZ�v�akfE.�]_akak]_^�fhg7^ V g7akfE.�]_aka[]_^o]�ûWfhX+nTa[]_de&�Ykg7d�Z\]_fh^�thq�t�g7a[/ÚZ�v7]¢akfE.�]_aka[]_^Úd V .Td\]cZ�fhd}Ykd}^Wt�gW]¢�¨Y[Z�v
UeV nTn�thi$Z#å�]_m�Z\thiÂj�fhm�v7YkgW]_d_à
ê!vW]"^7Y�*¸m V akZ�Y[]_dÂ]_g7m�t V gsZ\]ci�]_^Ï�¨Y[Z�v�Z�vW] V d�]¸thq!ê U åÂjJd���]ci�]Sf��h]ci�/�a[t�gW~Ji V g7gTYkgW~oZ�YkX+]Sd�Ykg7m�]
Y[Z���fhdÂ^7]_fhakYkgW~"�¨Y[Z�vJZ�vWt V d�fhg7^Td¨thq V g7akfE.�]_aka[]_^�^Wt0m V X+]_gzZ�d_£�fhgT^ fhdègWthZ\]_^3YlgJd\]_m�Z�Ykt�g�¤0àé¤0àé¤0£�Z�vW]
g V Xx.�]ci�thq&n�t�d�d�Yk.Ta[]xakfE.�]_aud\�¨Y[Z�m�vW]_dèYkg7m�i�]_fhd�]_d}]�ûen�t�gW]_gsZ�Ykfhaka[/Ú�¨YkZ�v�Z�vW]+YkgTm�i�]_fhd\]�thq&Z�vW](g V Xx.�]ci
thq V g7akfE.�]_akak]_^S^7t0m V X�]_gzZ�dcà§ê!v7Yld§n7i�th.Ta[]_X fhX�nTakY[r7]_^o�}Y[Z�vÚZ�vW] V d\]�thqÔZ�vW]¢^TfEZ�f¸d\]cZ¨Ylgz�h]_d\Z�Yk~�fEZ\]_^
.0/Sw}fhd\b V Z\Z�Y<]cZ¨fha à­$ ¤E¥h¥�¤%& $Èd\]c]xd\]_m�Z�Y[t�g � àé¤%&�£pd�Ylg7m�]èZ�v7fEZ!Z\i$fhYkgTYkgW~(d\]cZ¨v7fh^��hæE¥ ù ^Wtem V X+]_gsZ�d!fhg7^
Z�vW]�g V X¢.�]cièthq#q{]_fEZ V i$]_dÂ��fhd�t¡�h]ci�¤E¥e£ ¥h¥h¥eà�ÿ7thi�Z�v7Ykdè^7fEZ�f�d�]cZ�Z�v7] U åèj Ô

Ð�Ë�Ì�Í
fEnTnTakYkmcfEZ�Y[t�gJqÈfhYka[]_^

Z\t¸m�t�gs�h]ci�~h]h£��¨v7Ykm�vÚakYkX�Y[Z\]_^SZ�vW]¢Ykgz�h]_d�Z�Y[~�fEZ�Y[t�gÚthqÔê U åÂj�d!Z\t�t�g7a[/St�gW]x^7fEZ�f¸d\]cZcà
ÿÔY[~ V i�]"üWà ù d�vWt¡�}d¢fhgÏ]�ûefhX�nTa[]Sthq!mca V d\Z\]ci$YlgW~�Z�vW]"Z\i$fhYkg7YlgW~�d\]cZ�$¼.�thZ�vÏakfE.�]_akak]_^�fhg7^ V g7akfE.�]_aka[]_^
]�ûWfhX+nTa[]_d'&�à}ê!vW]�q¼]_fEZ V i�]��h]_m�Z\thi$d�~h]cZ�f V ~�X+]_gzZ\]_^ �¨YkZ�v��Efha V ]_d¨^7]cn�]_gT^7YkgW~+t�gJZ�vW]¢mca V d\Z\]ci$dcà!ÿ7thi
d�YkX�nTakYkmcY[ZC/h£zt�g7ak/¸t�gW]Âf V ~�X+]_gsZ\]_^Úq¼]_fEZ V i�]è�h]_m�Z\thi}Yld�d$vWt¡�¨go]c�h]_g�Z�vWt V ~�vÚfhaka�Z�vW]ÂakfE.�]_aka[]_^¸q{]_fEZ V i�]
�h]_m�Z\thi$d�~htxZ�v7i�t V ~�v+Z�v7Yld�n7i�tem�]_d�dÅ$¼�}vW]_g��§fhgzZ�YlgW~�Z\t V d\]¨fxê U åèj�£�Z�vW] V g7akfE.�]_aka[]_^�]�ûWfhX+nTa[]_d&~h]cZ
f V ~�X+]_gsZ\]_^�fhd���]_aka &�à�í�g�Z�vW]¸nTYkm�Z V i�]h£MZ�vW]¸^W]_mcYkX¸fha��:fha V ]_d�mcfhg�.�]¸m�t�gTd�Yk^W]ci�]_^ Z�v7]¸d�YkX�YlakfEi$Y[Z�Y[]_d
�¨v7Yla[]�Z�vW] .TYlg7fEi�/ �Efha V ]_dofEi�] Z�vW]�fhm�Z V fha��\mcakt�d\]_gW]_d�d�Ylg7^7YkmcfEZ\thi$d_�eà `¨q¼Z\]ci�v7f¡�0Ykg7~ÏZ�vW]�mca V d\Z\]ci
q¼]_fEZ V i�]_d¨fh^T^W]_^<£WZ�vW]Â�h]_m�Z\thi$d�fEi�]xmcalfhd�d�Y[r7]_^o.0/of UeV n7n�thi�Z�å�]_m�Z\thiÂj�fhm�v7YkgW] $¼thi}ê U åÂj�&�à
ê!vW]SgW]�ûeZ¢d\]_m�Z�Y[t�g ^W]_d$m�i$Y[.�]_dÂZ�vW]ofhYkX thq¨Z�vW]¸]�ûen�]ci$YkX+]_gsZ�dxm�t�g7^ V m�Z\]_^<£�Z�vW]S^7fEZ�fJd�]cZ�d V d\]_^�q¼thi
Z\]_d\Z�Ykg7~�Z�vW]¸n�]ci�q¼thi$X�fhgTm�]+thq�Z�vW]��EfEi$Y[t V d¢fha[~hthi$Y[Z�v7X¸d�^W]_d�m�i$Yk.�]_^ ]_fEi�akY[]cixfhd¢�#]_ala>fhd�Z�vW]"�:fEi�Y[t V d
X+]cZ�vWte^7d V d\]_^oq{thi¨]c�:fha V fEZ�YkgW~+Z�vW]�n�]ci�q¼thi$X�fhgTm�]Âthq�Z�vW]_d�]�Z\]_m$v7gTYky V ]_dcà
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Add Cluster Features

Original Word Frequencies Added Cluster Features

1 0 0 3 2 0 ... ... .176 .234 1 0 . . .

Separating Hyperplane

Feature vectors not from class 1

Feature vectors from class 1

Unlabelled feature vectors
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ê!vW] V d\]¨thq<^7Y�/�]ci�]_gsZ#^TfEZ�fxd\]cZ�d�fhg7^¸mca V d\Z\]ci$Ykg7~ÂZ\]_m$v7g7Yly V ]_d�$Èfhd��#]_akaTfhd&Z�vW]_Yki&�EfEi$YkfEZ�Y[t�g7de&u.7i�t V ~�vsZ
V n X�fhgz/�y V ]_d\Z�Ykt�g7d}^ V i$YkgW~+Z�v7]xn7i�t?¤\]_m�Z�nTv7fhd\]hà!ê!vTYkd¨m�v7fEn7Z\]ciÂ^W]_d�m�i$Yk.�]_d!Z�vW]¢^7fEZ�fSd\]cZ�d V d\]_^�Z\t
]c�Efha V fEZ\]oZ�vW]Sn�]ci$q{thi$X¸fhg7m�]hà `�akd\tW£>fhg�t��h]ci��0Yk]c� thq!Z�vW]o]c�:fha V fEZ�Y[t�gÏZ\]_m$v7g7Yly V ]_d(Ykd¢~�Y[�h]_g<£#d�Ykg7m�]
Z�vW]ci�]è]�ûWYkd\Z§X�fhgs/"^7Y0/�]ci�]_gsZ#t�g7]_d V d\]_^oYkg"Z�v7Ykd�nTfEi�Z�Ykm V akfEi�^7t�X�fhYkg<à�ê!vW]èX�fhYkgofhYkX*thq�Z�v7]�]�ûen�]ci\â
YkX+]_gsZ��§fhd�Z\t¸Ykgs�h]_d\Z�Y[~�fEZ\]�Z�v7]��:fEi�Y[t V d�y V ]_d\Z�Y[t�g7d�fEi�Ykd�YkgW~(�¨v7]_g V d�YkgW~�Z�vW]xfE.�t��h]x^W]_d�m�i$Yk.�]_^SZ\]�ûeZ
mcakfhd�d$Y[rTmcfEZ�Y[t�goZ\]_m�v7g7Yky V ]_d+(
áEà¨ê¨vW]!n�]ci�q¼thi$X�fhg7m�]}thq�Z�vTYkd&X+]cZ�v7t0^¸t�g"^7fEZ�f¢d\]cZ�d#�h]ci�/�^7Y0/�]ci�]_gsZ#Ykg�d$Y� c]}fhg7^¸ZD/0n�]¨thq�q{]_fEZ V i�]
��]_Y[~�vsZ V d\]_^�à

¤0à¨ê¨vW]Ân�]ci�q{thi�X�fhg7m�]èthq U åèjJd��¨vW]_go^W]_fhalYkgW~(�¨Y[Z�vÚf(Z\i$fhYlg7YkgW~(d\]cZ!f V ~�X+]_gsZ\]_^��}Y[Z�voq{]_fEZ V i�]_d
^7]ci$Y[�h]_^Ú.0/"Z�v7] U YkgW~�ak]�úÔfhd�d}fha[~hthi$Y[Z�v7X�à

ù à¨ê¨vW]�fhmcm V i$fhm�/�thq7Z�v7Yld�X+]cZ�v7t0^¢�¨vW]_g�^Wtem V X+]_gsZ�d�fEi�]§f V ~�X+]_gsZ\]_^(�¨Y[Z�vxq{]_fEZ V i�]_du�¨vW]_g U gWth.
Yld V d\]_^Úfhd¨Z�vW]�mca V d\Z\]ci�YkgW~+X+]cZ�vWte^�Ykg7d�Z\]_fh^Úthq�Z�v7]xd�YkgW~�ak]�â5nTfhd�d�fha[~hthi$YkZ�v7XÚà

üWà¨ê¨vW]¨n�thZ\]_gsZ�Ykfha7thq�m�t�X¢.TYkg7YlgW~ÂZ�vW]}mca V d\Z\]ci$Ykg7~�X+]cZ�vWte^7d>�¨YkZ�v�êMi�fhg7d�^ V m�Z�Yk�h] UeV nTn�thi$Zuå�]_m�Z\thi
jJfhm$vTYkgW]_dc£èf X+]cZ�vWte^²Z�v7fEZÚ��t V ak^²fhakd\t fhaka[t��°Z�vW] V d\] thq V g7akfE.�]_aka[]_^ ]�ûefhX+npa[]_dÚYkgOZ�vW]
ak]_fEi$g7YkgW~(n7i$t0m�]_d�d_à� à�çèZ�vW]ci!n�thZ\]_gzZ�Ylfha<q¼fhm�Z\thi�d¨f?/�]_m�Z�YkgW~�Z�vW]xn�]ci$q{thi$X¸fhg7m�]Âthq�Z�v7]x^W]_d�m�i$Yk.�]_^oX+]cZ�v7t0^7d_à

ê!vW] gW]�ûeZÚd\]_m�Z�Y[t�g
^W]_d�m�i�Y[.�]_d¸Z�vW] ^7fEZ�f d\]cZ�d V d\]_^Oq{thioZ\]_d\Z�Ykg7~�Z�v7] �EfEi$Y[t V d¸Z\]�ûeZ�mcakfhd�d�YkrTmcfEZ�Y[t�g
Z\]_m$vTg7Yky V ]_d!^ V i�YkgW~�Z�vW]xm�t V i$d�]ÂthquZ�vTYkd§n7i�t?¤\]_m�Zcà
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ê!vW]Jr7i$d\ZS^7fEZ�f�d\]cZ V d\]_^ ^ V i$YkgW~�Z�vW] m�t V i$d\]�thqxZ�v7Ykd"n7i�t?¤\]_m�Z"�§fhdofÏ^7fEZ�f�d\]cZSth.7Z�fhYkgW]_^¯q¼i�t�X
Z�vW]���]c.�d�YkZ\]�thq�ê¨vWthi$d\Z\]_g¢��t�fhm$v7YlX�d Ò à¸íäZ�Ykd�f�^TfEZ�f�d\]cZxm�t�g7d$Ykd\Z�YkgW~othq!¤E¥h¥h¥�^7t0m V X�]_gzZ�d¢Ykg Z�vW]
Z\i$fhYkgTYkgW~+d\]cZ}fhgT^�æE¥h¥"^7t0m V X�]_gzZ�d!YlgÚZ�vW]�Z\]_d\Z�d\]cZ}fhgT^�m�i�]_fEZ\]_^Jq{thi}Z�vW]xd\n�]_mcY[rTmèZ�fhd�bSthq>ak]_fEi$g7YkgW~
�¨v7Ylm$v²fEi�Z�Ykmca[]_dSq¼i�t�X�Z�vW]3w!] V Z\]ci$dÚm�t�aka[]_m�Z�Y[t�g
fEi$] fE.�t V Zt�\m�thi�n�thi$fEZ\]�fhmcy V Ykd$Y[Z�Y[t�g7dW�eà ú�t�d$Y[Z�Y[�h]
fhg7^3gW]c~�fEZ�Yk�h]¸^Wtem V X+]_gsZ�dÂ�#]ci$]+i�]cn7i�]_d\]_gsZ\]_^�Ykg ]_y V fha>g V X¢.�]ci�d}�}v7Ykm$v3X�]_fhg7dèZ�vW]+Z\i$fhYkgTYkgW~od\]cZ
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=	� ë ª��������\�������+�$�5© ���(� , �����

`�d�nTfEi�Z�thquZ�vW]Â]�ûen�]ci�YkX+]_gsZc£7YkgoZ�vW]�akfEZ\]ci¨d�Z�fE~h]_d!thquZ�vW]�n7i�t?¤\]_m�Zc£7t�gW]ÂthquZ�vW]�akfEi$~h]ci!Z\i$fhYkg7YlgW~+d\]cZ�d
�§fhd�d\nTakYkZ}YkgsZ\t � ]_y V fhala[/�d�Y� c]_^ npfEi�Z�Y[Z�Y[t�g7d_àx�&fhm�v3nTfEi�Z�Y[Z�Ykt�gJ�§fhdÂmca V d�Z\]ci�]_^3d\]cnTfEi$fEZ\]_ak/Jfhg7^ q¼]_f:â
Z V i�]_d¨�#]ci$]¢fh^7^W]_^�i�]_akfEZ�Y[�h]¢Z\t"Z�v7]xmca V d\Z\]ci�d!q¼i�t�X fhakaMnTfEi�Z�Y[Z�Ykt�g7dcà§ê!v7Ykdc£TthqÔm�t V i$d\]h£�Ykg7m�i�]_fhd\]_^�Z�vW]
g V Xx.�]ci}thq>fh^7^W]_^�mca V d\Z\]ci¨q¼]_fEZ V i�]_d � Z�YlX+]_dcà!ê!vW]�X+thZ�Y[�EfEZ�Y[t�g�q¼thi�Z�v7Ykd!�§fhd}Z\t¸i�]_^ V m�]xZ�vW]�m�t�X(â
n V Z�fEZ�Ykt�g7fha�fhgT^ X�]_X+thi�/�i�]_y V Y[i$]_X+]_gzZ�d�fhd�d\temcYkfEZ\]_^ �¨YkZ�v�Z�vW] U Ykg7~�a[]xúÔfhd�dÂfha[~hthi$YkZ�v7X $Èw}fhd\b V Z\Z�Y
]cZ�fha à[£h¤E¥h¥�¤%&�. V Z�fhald\t}Z\tèZ\]_d\Zu�¨vW]cZ�v7]ciÔfhg(YkgTm�i�]_fhd\]_^�g V X¢.�]ciMthq�mca V d\Z\]ciuq{]_fEZ V i�]_dÔv7fhdÔfhg�Ylgzy V ]_g7m�]
t�g(Z�vW]�n�]ci�q¼thi$X�fhg7m�]�thq UeV n7n�thi�Z�å�]_m�Z\thi�jJfhm$v7Ykg7]_dcà�ê!v7YkdufEn7n7i�t�fhm�v+�§fhd>fhakd\tèZ\]_d\Z\]_^+.0/¢w}fhd\b V Z\Z�Y



¤�ë
]cZÂfha à¯$ ¤E¥h¥�¤%&�£M�¨vWtSi�]cn�thi�Z\]_^ Z�v7fEZèZ�vW]+g V Xx.�]ci�thq>nTfEi�Z�YkZ�Y[t�g7d�^7Yk^7gG� Z�v7f_�h]�fod\]ci�Y[t V d�YkX+nTfhm�Z�t�g
i�]_d V a[Z�d>fhg7^¸Z�v7fEZ&nTfEi$Z�Y[Z�Y[t�g7Ykg7~�d�vWt V ak^(.�]¨m�t�gTd�Yk^W]ci�]_^"d\t�a[]_a[/�q¼thi#i�]_d�t�a[�0YlgW~�m�t�X+n V Z�fEZ�Ykt�g7fhaTYkd$d V ]_dcà
ì}t¡��]c�h]ci_£7Ykg�Z�v7]¨n7i�t?¤\]_m�Z#f�d�akYk~�vzZ�a[/(^7Y0/�]ci�]_gsZ#fEn7nTi�t�fhm$v"��fhd#Z�fEbh]_g<£Wd�YkgTm�]¨nTfEi�Z�YkZ�Y[t�g7YkgW~Â�§fhd�^Wt�gW]
�¨Y[Z�v Z�v7]�m�t�g7^7Y[Z�Y[t�g Z�vTfEZ�]_fhm$vÏnTfEi�Z�Y[Z�Ykt�g3gW]c]_^W]_^3Z\t�vTf_�h]¸fhg�fEnTn7i�t_ûWYkX�fEZ\]_ak/J]_y V fha>g V X¢.�]ciÂthq
akfE.�]_aka[]_^ ]�ûWfhX+nTa[]_d_à"ê!v7Yldè��fhd¢^Wt�gW]�Z\tJ]_g7d V i�]+Z�vTfEZxYkg3]_fhm�v�nTfEi$Z�Y[Z�Y[t�g3fEZ¢ak]_fhd\ZxfÚq¼]c� mca V d\Z\]ci$d
�¨Y[Z�v akfE.�]_akak]_^Jm�]_gsZ\i�t�Yk^7dèfEi�]+th.TZ�fhYkgW]_^<àxúÔfEi�Z�YkZ�Y[t�g7YkgW~SZ�vW]�^7fEZ�foZ�vTYkd���f¡/J~�f¡�h]��h]ci�/ YkgzZ\]ci$]_d\Z�YkgW~
i�]_d V a[Z�d§�¨v7Ykm�vÚfEi�]�i�]cn�thi�Z\]_^�YkgoZ�vW]Âq¼t�aka[t¡�}YkgW~+m$v7fEnTZ\]ci_à
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7���>�
ê!vW]SfhYkX thq!Z�v7Ykd�d\]_m�Z�Y[t�g Ykd¢Z\t n7i�]_d\]_gsZ(fhg7^ÏfhgTfha[/D c]SZ�vW]oi�]_d V a[Z�d�th.7Z�fhYlgW]_^�.s/�m�t�X+npfEi$YkgW~ Z�vW]
n�]ci�q¼thi$X�fhg7m�]ÂthquZ�vW]�q¼t�aka[t��¨YkgW~(Z\]_m$vTg7Yky V ]_d+(
áEà UWV n7n�thi�Z§å�]_m�Z\thièjJfhm$vTYkgW]_d!fhg7^�êMi$fhgTd�^ V m�Z�Y[�h] UWV n7n�thi�Z�å�]_m�Z\thièjJfhm$v7YlgW]_d¨fha[t�g7]
¤0à U åèjJd!fhg7^�ê U åèjJd��¨YkZ�vÚfh^7^W]_^�mca V d\Z\]ci�q{]_fEZ V i�]_dcà
ù à U åèjJdÔ�¨Y[Z�v�fh^7^W]_^(mca V d�Z\]ciuq¼]_fEZ V i�]_d>�¨Y[Z�v¢Z�vW]�gWthZ\]§Z�v7fEZ>mca V d\Z\]ci�YkgW~¨�§fhd�^Wt�gW]§t�g�nTfEi�Z�YkZ�Y[t�g7d
thqÔZ�vW]�^TfEZ�f�d\]cZ!i$fEZ�v7]ci¨Z�v7fhgÚZ�v7]Â�¨vWt�a[]�^7fEZ�f¸d\]cZc£Tfhd!]�ûenTakfhYlgW]_^oYkgÚd\]_m�Z�Y[t�g � à ü

íäZ¨d�vWt V al^".�]�fhakd�t�gWthZ\]_^�Z�v7fEZ¨Z�vW]�i�]_d V a[Z�d§q{thi�ê U åÂj�d¨fEi�]Ât�g7a[/S~�Y[�h]_g�q¼thi!Z�vW]¢ê!ÿ�â5íä|èÿ w!] V Z\]ci$d
^7fEZ�fèd\]cZu.�]_mcf V d\]�thq7Z�vW]�n7i�th.Ta[]_X thq�Ç}ÈµÉ Ô Ð�Ë�ÌwÍ $���t�fhm$v7YlX�dc£eá)�����Ef�&ÔgWthZÔm�t�gz�h]ci�~�YlgW~}�}vW]_g¢^7]_fhakYkgW~
�¨Y[Z�voZ�v7]xakfEi�~h]ci¨^TfEZ�f�d\]cZcà&ê!v7]�gWthZ�fEZ�Y[t�g V d\]_^oq{thi¨Z�vW]�i�]_d V a[Z�d�Ykd�fhd!q¼t�aka[t��¨d+(

² Ö Ø�Ù ÆTÊMÍÆ� Ö Ø�Ù (Tw!]_d V a[Z�d§th.7Z�fhYkg7]_^Ú.s/ofEn7nTak/0Ykg7~�Z�v7] U åèj thi¨ê U åèj fha[t�gW]
² Ö Ø�Ù Y Ö ´¼Ê�»pÌ¼¿ M ÆTµ_µxÆTÊ�Í � Ö Ø�Ù Y Ö ´ÈÊ�»pÌ¼¿ M Æ7µ¡µ (>w!]_d V a[Z�d�th.7Z�fhYkg7]_^�.0/(fEnTnTa[/eYkgW~èZ�vW]
U åèj�fhg7^�ê U åÂj­Z\t fJ^7fEZ�f d\]cZx�¨YkZ�v�fh^7^W]_^Ïmca V d\Z\]ci�q¼]_fEZ V i�]_d�^W]ci$Y[�h]_^�q{i�t�XïZ�vW] U YkgW~�a[]
úÔfhd�d}fha[~hthi$Y[Z�vTX

² Ö Ø�Ù Y Ö ÊM· ÅGç ´ÈÊ�Æ7¾�
Bù Ö Ø�Ù Y Ö ÊM· Å ö�´¼µ_Ç�¾:¿s¶¡¿Bù Ö ØÚÙ Y Ö Ê�· Å Ù�´{µ¡µ¡´ÈÊM»TØ�ÆTÌÈ½M¿�ù
Ö Ø�Ù Y Ö Ê�· Å öÚ·p½ Å Ì{¿0ºM¿0ÆW¶�½�¾:¿ (&w¨]_d V a[Z�d§th.TZ�fhYkgW]_^Ú.0/SfEnTnTa[/eYkgW~�Z�vW] U åÂjïfhg7^Úê U åèj
Z\t3f ^7fEZ�f d\]cZ(�¨Y[Z�vÏfh^7^W]_^ mca V d\Z\]ci�q¼]_fEZ V i�]_d(^W]ci$Y[�h]_^Ïq¼i�t�X U gWth.��¨Y[Z�v�^TY0/�]ci$]_gzZ���f¡/0d(thq
vTfhg7^7akYkg7~�Z�vW]è^7Ykd\Z\i$Yk. V Z�Y[t�g7d_àMê!vW]�d�fhX+]èq{thi�X�fEZ�Yld V d�]_^¸q¼thi�ê U åÂj�d#�¨vW]_gSm�t�Xx.pYkgW]_^"�¨Y[Z�v
U gWth.�à



¤��
² M Æ7¾�¶�´{¶�´¼·pÊ (�`�gz/ thqxZ�vW] fE.�t��h] gWthZ�fEZ�Ykt�g7d $ÈfEnTfEi�Zoq{i$t�X Z�vW] r7i$d�Z¸t�gW]�&¸m�t�Xx.pYkgW]_^¯�¨Y[Z�v
Z'M Æ7¾�¶�´{¶�´¼·pÊ\[ ^7]_gWthZ\]¢Z�vTfEZ}Z�vW]�i�]_d V a[Z�d!��]ci�]�th.7Z�fhYkgW]_^J�¨Y[Z�v fh^7^W]_^Jmca V d\Z\]ci�q{]_fEZ V i�]_d�Z�v7fEZ
��]ci�]x^7]ci$Y[�h]_^Ú.0/"rTi$d\Z§nTfEi�Z�Y[Z�Ykt�g7YkgW~(Z�vW]�^7fEZ�f¸d\]cZ¨fhg7^ÚZ�v7]_g�mca V d\Z\]ci�YkgW~(Z�vWt�d\]�npfEi�Z�Y[Z�Y[t�g7d_à

ê!vW]+i$]_d V a[Z�dÂd�v7t¡�¨g3Ykg3ÿÔY[~ V i�]_dxæ0àkáE£�æ0àé¤Úfhg7^�æ0à ù d$vWt¡� Z�v7]�n�]ci�q{thi�X�fhg7m�](thq�fhakaÔZ�vW]+Z\]_m$vTg7Yky V ]_d$ U åÂj�£ U åèj � U YkgW~�a[]_úÔfhd�dc£ U åèj �²úÔfEi�Z�Y[Z�Ykt�g � U YlgW~�a[]_úÔfhd�dc£ U åÂj � U gWth.M£ U åÂj6�²úÔfEi�Z�YkZ�Y[t�g� U gWth.§&ut�g"Z�vW]�ê!ÿ�â5íä|èÿ�^TfEZ�f¢d\]cZ�q¼thi#d\nTalY[Z�d>thq>á��S£ � ��fhg7^Jác¥�� thqMakfE.�]_akak]_^+^7fEZ�fxi$]_d\n�]_m�Z�Y[�h]_a[/hà
  thZ\]�Z�vTfEZMt�g7a[/ÂZ�v7]&.�]_d\ZMn�]ci�q¼thi$X�YlgW~��E�h]ci$d�Y[t�g
�!thq U g7th.x�§fhd�m�vWt�d\]_g�t V ZuthqWZ�vW]&ü�q{thiuZ�v7Ykd�^7Ykd\npakf_/hà
ê!vW]�i$]_d V a[Z�d�fEi$]&^7Ykd\npakf_/h]_^ÂfhdMn7i�th.TfE.TYlakYkd\Z�Ykm�d�m�thi�]_dcàÔÿWthiuZ�vW]&fhmcm V i�fhm�/èd$m�thi�]_dc£hd\]c]&ÿÔY[~ V i$]_dM¤0£ ù fhg7^
ü¢Ylg�Z�vW]�`¨n7n�]_g7^TYãû�à�ê!vW]¨i$]_d V a[Z�d>d$vWt¡�OZ�v7fEZc£em�t�gzZ\i$fEi$/�Z\tx]�ûen�]_m�Z�fEZ�Y[t�g7dc£efh^7^7Ykg7~xmca V d\Z\]ci#q{]_fEZ V i�]_d
fhm�Z V fhakak/�^W]c~hi$fh^W]_d�Z�vW]}n�]ci$q{thi$X¸fhg7m�]¨thq U åèjJdcà>ÿWthi�fhakaTZ�vWi�]c]èd\nTakY[Z�d_£ U åÂj�d§fha[t�gW]}t V Z\n�]ci�q¼thi$X+]_^
U åÂjm� U Ykg7~�a[]_úÔfhd�dÔfhg7^�Z�vW]§Z�vWi�]c] U gWth.(�h]ci$d�Y[t�gTd��}v7Ykm$v�n�]ci�q¼thi$X+]_^¢.�]_d\Z�q¼thi�Z�vW]§^7Y0/�]ci�]_gsZÔd�nTakY[Z�dcà
ì}t¡��]c�h]ci_£�YkgsZ\]ci�]_d\Z�YlgW~oi�]_d V a[Z�d}��]ci�]+th.7Z�fhYkgW]_^ �¨v7]_gJnpfEi�Z�Y[Z�Y[t�g7YlgW~¸Z�vW]+^7fEZ�feà(ÿWi�t�XÁÿÔY[~ V i�]_d�æ0àkáE£
æ0àé¤�fhgT^¸æ0à ù £sYkZ>Ykd�th.0�0Y[t V d�Z�v7fEZ>nTfEi$Z�Y[Z�Y[t�g7Ykg7~�Z�v7]¨^7fEZ�f�fhg7^�Z�vW]_g�mca V d�Z\]ci$YkgW~èZ�vW]!npfEi�Z�Y[Z�Y[t�g7d V d�YkgW~
Z�vW] U YkgW~�a[]+úÔfhd�dxX�]cZ�vWt0^3YlX+n7i�t��h]_^�m�t�X+nTfEi�]_^ÏgWthZ�t�g7ak/�Z\t U åèj:� U Ykg7~�a[]_úÔfhd�d $ÈY à ]hà��}Y[Z�vWt V Z
nTfEi�Z�YkZ�Y[t�g7YkgW~D&&. V Z!fhakd\t¸m�t�X+npfEi�]_^�Z\t U åèjJd¨fhakt�gW]hà#úÔfEi�Z�Y[Z�Ykt�g7YkgW~+Z�vW]¢^7fEZ�f�fhg7^�Z�vW]_g�mca V d�Z\]ci$YkgW~
�¨Y[Z�v U gWth.�fhakd\t¢d�vWt¡��]_^¸YlX+n7i�t��h]_X+]_gzZ#m�t�X+nTfEi�]_^¸Z\t V d�YlgW~ U gWth.��¨YkZ�vWt V Z�nTfEi�Z�YkZ�Y[t�g7YkgW~W£�v7t¡��]c�h]ci
Y[ZÂd\Z�Ykala�^7Yl^JgWthZèt V Z\n�]ci�q¼thi$X U åÂj�dè�}Y[Z�vWt V Zèfh^7^W]_^ mca V d�Z\]ciÂq{]_fEZ V i$]_dcà¢ÿÔY[~ V i$]_dèæ0àkáE£uæ0àé¤ofhg7^�æ0à ù
fhakd\tom�t�gWr7i�XBZ�vW]��:fha V ]xthq&alfE.�]_ala[]_^�^7fEZ�fod�YkgTm�]x��]�mcfhg d\]c]�Z�v7fEZ��¨Y[Z�v�fhg YkgTm�i�]_fhd\]_^Jn7i�thn�thi�Z�Y[t�g
thq<akfE.�]_aka[]_^(q¼]_fEZ V i�]!�h]_m�Z\thi�d#Z�v7]!n�]ci�q{thi�X�fhg7m�]¨YkX�n7i�t¡�h]_d&fhd&��]_aka àÔê!vW]��Efha V ]!thq<akfE.�]_akak]_^+^7fEZ�f��§fhd
gWthZ�Ykm�]_^ÚYlg"Z�v7]�]_fEi�akY[]ci�d\Z�fE~h]_d!thq�Z�vW]èn7i�t?¤\]_m�Z!fhg7^ÚYkd�t�gW]èthquZ�vW]èi�]_fhd\t�g7d§q¼thi�]_g7d V i�YkgW~xZ�vTfEZ��¨vW]_g
nTfEi�Z�YkZ�Y[t�g7YkgW~�]_fhm$vJnTfEi�Z�YkZ�Y[t�gÚv7fh^�f+m�]ci�Z�fhYlg�g V Xx.�]ci�thqÔakfE.�]_aka[]_^Sq¼]_fEZ V i�]��h]_m�Z\thi$d|$Èd\]_m�Z�Y[t�g � à üD&�à
ÿÔY[~ V i�]_d�æ0à üW£Eæ0à � £hfhg7^xæ0àéæ!d�vWt¡��Z�vW]>i�]_d V a[Z�d�q{thiMZ�vW]&d�fhX+]#^7fEZ�f!d\]cZ<. V Z<Z�v7Ykd�Z�YkX+]��}vW]_g�ê U åÂjJd�fEi�]
m�t�X¢.TYkgW]_^��¨Y[Z�v�mca V d\Z\]ci$Ykg7~Wà�í�g�Z�vTYkd¨mcfhd\](Y[Z¨Yld!th.0�0Y[t V d¨Z�v7fEZ�gW]_Y[Z�vW]ci}thq�Z�vW]¢mca V d\Z\]ci$Ykg7~¸X+]cZ�vWte^7d
d V mcm�]c]_^7]_^ÐYkg²]_g7v7fhgTmcYkgW~ Z�vW]3n�]ci�q¼thi$X�fhg7m�]3thq�Z�vW]�ê U åÂj�£��¨v7Ykm�v²t�gÐY[Z+� dÚt��¨g
�§fhd�fha[i�]_fh^W/
n�]ci�q¼thi$X�YkgW~§]�ûWm�]cn7Z�Y[t�g7fhala[/}��]_aka £�n7i�th.TfE.pa[/�^ V ]�Z\t¨Z�vW]#q¼fhm�Z�Z�v7fEZMY[Z�v7fh^xf!alfEi�~h]&g V Xx.�]ci�thqWZ\i�fhYkg7YkgW~
]�ûWfhX+nTa[]_d�$ ¤E¥h¥h¥�&�à#ê!v7Yldc£�thq�m�t V i$d�]h£s�§fhd&.�]_mcf V d�]}ê U åÂjJd V d\]}.�thZ�v�Z�vW]�akfE.�]_aka[]_^+fhg7^ V g7akfE.�]_aka[]_^
^7fEZ�f Ykg�Z�v7]_Y[i¢Z\i�fhYkg7YkgW~�n7i�tem�]_d�dcàJ`�g�YkgzZ\]ci$]_d\Z�YkgW~Jth.Td\]ci��EfEZ�Y[t�gÏZ�v7fEZ¢Z�v7]"i�]_d V a[Z�d�th.TZ�fhYkgW]_^Ï�¨Y[Z�v
U gWth.+Ykg(d\t�X�]§mcfhd�]_d>fEi�]§.�]cZ\Z\]ci>Z�v7fhg�Z�vWt�d\]�th.7Z�fhYlgW]_^��¨Y[Z�v�Z�vW] U YkgW~�ak]�úÔfhd�d�fha[~hthi�Y[Z�v7XÚàÔì¨t��#]c�h]ci¡£
t¡�h]ci�fhaka�gW]_Y[Z�v7]ci�thq�Z�vW]_d\]�X+]cZ�v7t0^7d�t V Z\n�]ci�q¼thi$X+]_^oê U åèjïfha[t�gW]h£W�¨v7Ylm$vo^7YkX�Ylg7Ykd�vW]_^�Z�vW]è�:fha V ]�thq
d V m�v th.pd\]ci��EfEZ�Y[t�g7dcà `}~�fhYkg<£�Z�v7]�i�]_d V a[Z�d¸vW]ci$]JfEi�] ^7Ykd\npakf_/h]_^¯fhd¸n7i$th.TfE.TYkakYld\Z�Ykmod�m�thi�]_dc£¨q{thiSZ�vW]
fhmcm V i$fhmcYk]_d¨d\]c]xÿÔY[~ V i�]_d¨ð0£.�+fhgT^3ác¥�YkgÚZ�vW]�`}n7n�]_g7^7Y[û�à
ÿÔY[~ V i�]_d�æ0à ës£�æ0àéð0£§fhg7^ æ0à��3d�vWt�� Z�vW]Ún7i�th.pfE.TYkakYkd�Z�Ykm�d�m�thi�]_d�q{thi+Z�vW]Úü3Z\]_m�v7g7Yky V ]_d�$ U åÂj�£ U åèj� U YkgW~�a[]_úÔfhd�d_£ U åÂj»�BúÔfEi�Z�YkZ�Y[t�g¡� U YkgW~�ak]_úufhd$dc£ U åèj»� U gWth.�£ U åÂj»�BúÔfEi�Z�Y[Z�Ykt�g¡� U gWth.§&
�¨vW]_gSfEn7nTalY[]_^¸Z\t(Z�vW]èakfEi�~h]ci§��thi$^eâ5q¼i�]_y V ]_g7m�/¸w¨] V Z\]ci$d�^7fEZ�f(d\]cZcà>ê!v7]_d\]}i$]_d V a[Z�d§d�vWt��
fE~�fhYkgSZ�v7fEZ
U åÂj�d§�}Y[Z�vomca V d\Z\]ci�q¼]_fEZ V i�]_d!^7]ci$Y[�h]_^S.s/SnTfEi�Z�YkZ�Y[t�g7YkgW~¢Z�vW]�^7fEZ�f+fhg7^Úmca V d\Z\]ci$Ykg7~¢�¨YkZ�v"Z�v7] U YkgW~�a[]
úÔfhd�dÂfha[~hthi$YkZ�v7X t V Z\n�]ci�q{thi�X�d�Z�vW](thZ�vW]ciÂZ\]_m$v7gTYky V ]_dcàxì}t¡��]c�h]ci_£ufhg YkgsZ\]ci�]_d\Z�YlgW~oq¼fhm�Z�Ykd�Z�v7fEZèq¼thi
Z�vW]è^7fEZ�f(d\]cZ§�¨Y[Z�v ác¥��*akfE.�]_aka[]_^�^TfEZ�fg$ÈÿÔY[~ V i�]èæ0à��%&�£ U åèjJd��¨Y[Z�vWt V Z§mca V d�Z\]ci#q¼]_fEZ V i�]_d�n�]ci�q¼thi$X+]_^
.�]_d\Zc£eYkg7^7YkmcfEZ�YlgW~ÂZ�v7fEZ�Z�vW]�d�Z\thi�/¸^Wt0]_d�gG� Z#i�]_fhaka[/+]_g7^¸�¨Y[Z�v"nTfEi�Z�Y[Z�Ykt�g7YkgW~�fhg7^"Z�v7fEZ�Z�vW]ci�]èfEi�]�thZ�vW]ci
qÈfhm�Z\thi$d¸Ykg�y V ]_g7mcYkg7~�Z�vW]Ún�]ci�q¼thi$X�fhg7m�]othq�Z�vW]_d\]�X+]cZ�v7t0^7d_à�`}~�fhYkg<£ U åèjJd+�¨YkZ�v U gWth. q{]_fEZ V i�]_d
d\]c]_X+]_^oZ\t�d�Z\i V ~h~�a[]Âm�t�X+nTfEi$]_^oZ\t+Z�vW]ÂthZ�vW]ci!X+]cZ�vWte^7dcà�ÿWthi¨Z�vW]�fhmcm V i$fhm�/od�m�thi�]_dc£7d�]c]�ÿuYk~ V i�]_d � £
æ+fhg7^ ësà



ù ¥

1 2 3 4 5
250

300

350

400

450

500

550

600

B
its

1% Labelled Data

SVM 

SVM+SinglePass 

SVM+Partition+SinglePass 

SVM+SnobBinary 
SVM+Partition  
   +SnobBinary 
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5% Labelled Data

SVM 

SVM+SinglePass 

SVM+Partition+SinglePass 

SVM+SnobMissingValue 

SVM+Partition+   
SnobMissingValue 
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10% Labelled Data

SVM SVM+SinglePass 

SVM+Partition+
   SinglePass 

SVM+SnobDiscrete 

SVM+Partition+
  SnobDiscrete 
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