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p-j�nA@ hot�aNz`c>auY-a#p m j�_`[ � c�d.Y-vGaNd#p-jktup|g�aNh¢Y|jkteí>ò�v aNced.g�Y\jbé
tN_ m auhijk{�§�h¥auzÛp � p|j`ª.duc�]`ducetNc�j�a#p³aNh¢¤|c\�-§GcBtMc�aMa m cyn^Y|j>p�tNhi[ré
] m h¥ð�cenôg�Y�tPa8[rYbnbc m õêaNz`cUg�Y\tMaÛ[^Ybnbc m _ktMcyn � }�auz`c � p|j`ª
hot([^Y\dNcÏg�Y|[^] m c�
 p|jkn hot(tMaNh m¢m ce¤|Y m ¤�h¢j`{ ú íèf�h¢jkg�c8hia^aup-ª\cet
aNh¢[^c�p-jkn.]�cedutNY|j`jkc m aNY�hij�¤\cetMaNh¢{\p³aucZp�]�Y|aNcej\auh¢p m vêdup|_knb_ m c�j�a
aNd#p-j�tNp\gÍaNh¢Y|jx�\p-jB94C�D+E�FGD4HJIrh¢t´hij�g�_`dudNcyn^vêY|dZcep\g#z>hij�¤|cytPauhi{�p³é
aNh¢Y|jxíZw:zkp-a�h¢te�khiv7aNz`c�p|[rY\_`j�a�Y-v
praNd#p-jktup|g�aNh¢Y|jÏh¢t�tM[>p mim c�d
aNz�p-jèaNzkc�Y³¤|cedNzkcep|n5�5h¥arh¢t.j`Y-a(§ZY\dMauz�§�zkh m c^aNYCh¢j�¤|cytPauhi{�p³aNc
aNzkc�aNd#p-jktup|g�aNh¢Y|jÏc�¤\c�j�h¥v�hiaBhot�tN_ktM]kh¢g�hiY\_kt�í l Y\dBc�
`p|[r] m c\�`h¥v
hia´aup|ª|cyt
aNcejÛnbY m¢m p-d#t
aNY.hij�¤|cytPauhi{�p³auc�p�]�Y|aNcej\auh¢p m�m Y\tut
Y|v5Y|j`c
nbY mim p-dy��h¥a�hot:[rY\dNcÐcyg�Y|jkY|[^h¢gep m j`Y-a:auYrh¢j�¤|cytPauhi{�p³aNc\í3w:zkc�duc�é
vêY|duc|�`p\tNtN_`[^h¢j`{>p.ð/
�cynK94C�D+E�FGD4HJIÛp|jkn8g�Y|jktNhonbc�duhijk{kï
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§Gc�nbc�¤�hotMcynUaNz`c�vêY m¢m Y³§�h¢j`{âg�Y\tMa.[^Ybnbc m vêY|d(cep|g#zUaudup|jktNp\gÍé
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§�z`cedNcn<}E!H�@~H��B<Gh¢t�aNz`c.p|[^Y|_`j�a�Y-v
p>g�ducen`h¥aBgep-d#nÛaudup|jktNp\gÍé
aNh¢Y|jxí l _`dNaNz`cedN[^Y\dNc\�`§Zc(nbc�ðkjkc�aNzkc�v×p m tMc�é jkc�{\p-aNh¢¤|c�d#p³auc�p|t��$��� p-j�nâauz`c>v×p m tNc�éÒ]�Y�tMhiaNh¢¤|c^d#p³aucÛp|t������� íK�Gp\tMcynâY\jUaNz`hotg�Y�tPaÐ[^Ybnbc m �5§Gcrjkc�
�a�tPau_knb}�auz`c^c��«cegÍa#tÐY-v�audup|hijkhij`{�g m p\tNt
nbhotPaudNh � _bauhiY\jkt:Y|j�]+c�dNvêY|du[>p-jkg�c|í

�?���xæ+�.�ì�� ?�r�`V
KMWBKNWR��� Ke�\�b�kK���å��`KP�ZWT�
û*
b]+c�duhi[^cej\a#tC§Gc�duc�]+c�dNvêY|du[^cen�aNY�tPau_knb} auz`c�c&�+cygÍautUY|v
aNd#p-h¢j`h¢j`{1g m p|tutônbh¢tMaNduh � _baNh¢Y|j�tñY|j auz`cög�ducen`h¥a g�p|dunRg�Y�tPa
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Credit Card Fraud (C4.5)
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l h¢{|_kdNc � ïxwxd#p-h¢j`h¢j`{BnbhotMaNduh � _`aNh¢Y|j�¤bt�íxaNz`cGg�ducenbhia3gep-d#n�vêdup|_kn
g�Y\tMa�[^Y�n`c m

[rYbnbc m í + c8_ktMcÏn`p³a#p�vêduY|[ùaNz`c�ðkdutMa �y� [^Y|j�aNz�t�õ �y���-�	�
é ¬"�-�|ü\ú vêY\d
aNd#p-h¢j`h¢j`{�p-j�nraNz`c �y� auz^[rY\j�aNzCõ �J�³�\ü\ú vêY|d�aNcetMaMé
hij`{�í.qsjUY|d#nbc�d�aNY�¤³p-du}�aNzkc(vêd#p-_�nânbhotPaudNh � _bauhiY\jâvêduY|[ �e��

aNY �|��
 vêY\dÐcep|g#zJ[^Y|j�aNz5�x§Zc m hi[^hia�auz`c>tMh¢ý�c^Y|v´aNzkc(audup|hij`é
hij`{�tNc�aut�auY ü � %��|� audup|jktup|gÍauhiY\jkte��§�z`hog#zèp-duc(tup-[^] m cenCd#p-j`é
nbY|[ m }C§�h¥auz`Y|_`a�dNce] m p\g�ce[rcej�aeí l Y|_kd m cyp-duj`hijk{Ïp m {\Y|duh¥auz`[>t
õ X % í � õ���_`h¢j m p-j �e�|�\�\ú �GXGòT�7wDõ��GdNcehi[>p-j �&�  �",# �e� � %�ú ���qPø´øZû�� õ XZY\z`c�j �e�|���|ú �+p|jkn��:ò3¨�ûGf õ X m p-duª�÷ ¦ h �`m c�aMa
�e� � �\úNú §Gc�duc�_�tMcyn8h¢j�Y|_`d�c&
b]�cedNh¢[^c�j�auteí
w:z`c�ducetN_ m autZp-ducG] m Y|aMaNcyn>h¢j l h¢{|_kdNc � õ nb_`c�auY.tM]�p|g�c m h¢[(é
h¥a#p³aNh¢Y|j�t��3Y|j m }UdNcytM_ m aut�vêdNY\[�X % í � p-duc�tMzkY³§�j � auz`cÛY|aNz`ced
p m {|Y|duhiaNz`[>t � c�zkp�¤\câtNhi[^h m p|d m } ú í<ûZp|g#z n`p-aupì]+Y|h¢j�a8hot8p|j
p�¤|c�d#p-{\cJY|v �e� g m p\tNtNhiðkc�d#t��.cep|g#z Y|vÛ§�z`hog#z h¢tJ{|cej`c�d#p³aucen
vêdNY\[ pJtNc�]kp|dup-aNc8[rY\j�aNz5í û´p|g#z g�_`du¤|c8dNce]`ducetNc�j�aut^pUnbh¥v é
vêc�duc�j�aZp-[^Y\_`j�aZY-v²Y³¤\c�duz`cep\n²í l dup|_kn>hot�auz`cB[^h¢j`Y|duh¥aP}^g m p|tuteí
òBtÐc�
b]+ceg�aNcen5�5aNzkc m p-du{|cedÐY³¤|c�duz`cyp|n m cep\n`t�aNY�z`h¢{|z`ced�g�Y\tMaeí
~ Y|duc�h¢[r]+Y|dNaup|j�a m }|�+§Zc(Y � tNc�du¤|c�auzkp³a�§�z`c�jâaNz`c(Y³¤|cedNz`cyp|n
h¢t�tN[>p m¢m cede�bauz`c�g�Y�tPa�[^h¢j`h¢[rh¢ý�cyt�p³aBp m p-du{|cedG]+c�d#g�cej�aup-{\cÐY-v
vêdup|_knb_ m c�j�aGaNd#p-jktup|g�aNh¢Y|jktÐõê[^h¢j`Y|duhiaP}�g m p|tut ú h¢j�auz`cÐaNd#p-h¢j`h¢j`{
tMc�aeí + z`c�j8aNzkc�Y³¤\c�duz`cep\n^h¢t:tN[^p mim c�dy��aNz`c � p|j`ªÛg�p|j8p��«Y|d#n
aNYâtNc�jkn�p m p|dN{\c�d�j�_`[ � ced.Y|v�aNd#p-jktup|g�aNh¢Y|jktÐvêY\d.h¢j�¤|cetMaNh¢{\p-é
aNh¢Y|j5íÐw:zkp³aÐhot��+aNzkc � p|j`ª�g�p|j�aNY m cedup-aNc.[^Y\dNc�v×p m tNc�ésp m p-du[>t
õ×pÏz`h¢{|z`cedÐv×p m tMc�é ]+Y\tNh¥auhi¤\c(d#p³auc ú p|jknJp|hi[ vêY|d�vêce§Zced�[rhotutMcyt
õ×p m Y³§Zced�v×p m tMc�é jkc�{\p-aNh¢¤|cèd#p³aNc ú ��§�z`hog#zög�p|j � c�p|g#z`h¢c�¤\cen
� }Ïp m p|dN{\c�d:]+c�d#g�c�j�a#p-{|c�Y|v¾vêd#p-_�nb_ m c�j�a�aNd#p-jktup|g�aNh¢Y|jkt�õ×]�Y�tPé
h¥auhi¤\c�( t ú í�XZY\j�¤|c�d#tNc m }|�bhiv
aNz`c�Y³¤\c�duz`cep\n�hot m p-du{|cede�`aNz`c � p-j`ª
tMz`Y\_ m nrp|hi[<vêY|d´vêc�§Gc�d´v×p m tMc�éÒp m p|dN[>t�õ×p m Y³§Gc�d l øèd#p³auc ú p|jkn
aNY m c�d#p³auc�[^Y|duc�[^h¢tutMcyt.õ pÛz`h¢{|z`ced l7¦ d#p³auc ú ��§�z`hog#zCg�p|j � c
Y � a#p-h¢j`cen � }èpâtN[^p mim c�d(]�cedug�c�j�aup|{|c>Y|v�]�Y�tMhiaNh¢¤|c�( teí�õ ¦ Y-auc
aNzkp-ae�«p³a�tNY|[^c�]+Y|h¢j�ae��aNz`c(Y³¤|c�duz`cyp|nÏg�p-j � c m p-du{|c�cej`Y|_k{|z
[^p|ª�hij`{(vêd#p-_kn�nbc�aNceg�aNh¢Y|jÏceg�Y|j`Y\[rhog�p mim }Û_`j�nbcetNhid#p �km c\í ú
w:z`cBaNcytPa:tMc�a�õ vêduY|[ �J�³�\ü\ú zkp\t %�� � �|� ��audup|jktup|gÍauhiY\jkt�p|jkn
��¬ í �	
 Y|vxauz`c�[!p-duc�vêd#p-_�nb_ m c�j�aeí7qÒv3vêdup|_kn8n`c�aNcygÍauhiY\jÏhot:j`Y|a
p�¤�p|h m p �km c\�-Y|jraNzkcBp�¤|cedup|{|c|�	� �|ü í �\ü hot m Y\tMa´]�ced
aNd#p-j�tNp\gÍaNh¢Y|jxí
w¾p �`m c � tNz`Y³§�tZaNz`c�[>p�
�h¢[._k[Rtup�¤�h¢j`{�tZY|v3cyp|g#z�p m {|Y\dNhiaNz`[
§�h¥auzâauz`c^[rY�tPa�c&�+cygÍaNh¢¤|crvêd#p-_knJ]+c�d#g�c�j�a#p-{|crnb_`duhijk{8audup|hij`é
hij`{�í���
!����h¢tÛaNz`cJnbY m¢m p|dut m Y\tMa�]+c�d>audup|jktup|gÍauhiY\j!���p�- ��G���
nbc�j`Y|aNcyt�auz`c8[^Y�tParc��«cegÍauhi¤\cÛvêd#p-_kn�]�cedug�c�j�aup|{|c>vêY\d.audup|hij`é
hij`{ �����& !���p�^dNce]`ducetNc�j�aut�aNzkcÛ]�cedug�c�j�aup|{|crY-v�tNp�¤�h¢j`{\t�vêduY|[
aNz`c^p�¤|cedup|{|c m Y\tutBY|v`� �\ü í �|ü ���"�& !���,�rtNz`Y³§�tBaNz`craNY|aup m n`Y m é
m p|dutÛtup�¤|cyn�vêY|dÛauz`câ[^Y\j\auzóõ �J�³�\ü\ú í��:ò3¨ÐûZfñ]+c�dNvêY|du[^cen
dNc m p-aNh¢¤|c m }^]�Y�Y\d�õê§GcÐtN_ktN]�cygÍa:aNzkc�§Gp�}^§GcÐp|dNc�aNducep-aNh¢j`{>p³aNé
aNduh � _`aNcet�§�hiaNzUdNcyp m ¤³p m _`cyt�hij��Gò3¨ÐûZf�hot�j`Y-a�p-]k]`dNY\]`duh¢p-aNc
vêY|d²auz`c
vêd#p-_knÐnbY\[^p|hij ú p-jkn�hot5c&
bg m _�nbcen�vêduY|[©aNz`c
vêY mim Y³§�h¢j`{
nbh¢tug�_�tNtNhiY\j5í7XZY\jktNh¢nbcedNh¢j`{�aNzkcBp-[^Y|_kj\a
Y|v+Y³¤\c�duz`cep\n�d#p-j`{\cen
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Four 50:50 subsets

A 20:80 set

l hi{\_`duc � ïIH�c�j`cedup-aNh¢j`{UvêY|_`d �|� ï �-� n`p³a#pUtN_ � tNc�a#t^vêduY|[�p
�-� ï � � nkp³aup^tNc�a
vêduY|[ � �|� aNYh� �y�|� �-aNzkc m cep|dNj`h¢j`{rp m {|Y|duhiaNz`[>t�§Gc�_ktMcyn>{|cejbé
c�d#p m¢m }�p|g#zkhice¤|cenÐp-a m cyp|tMa �-�J
 h¢j�tNp�¤�h¢j`{\t«Y\dxp³a m cyp|tMa � �\�|� ÿ^í
+ hiaNzCp-j�Y³¤\c�duz`cep\nÛY-v�� ¬"� Y|d m cetut��kp-a m cyp|tMa�zkp m v�pr[rh m¢m h¢Y|j
nbY mim p-d#tÐhijìtup�¤�hij`{�tÐg�p-j � cÛp³aNaup-h¢j`cyn²í ~ Y\dNc^h¢[r]+Y|dNaup|j�a m }|�
[>p�
bh¢[._`[ tup�¤�hijk{\tZ§ZcedNc�p|g#zkhice¤|cen ¬ Y\_ba�Y-v � auhi[^cyt:§�z`c�j
aNzkc.vêd#p-_knâ]�cedug�c�j�aup|{|c�_�tMcynCh¢jCaNd#p-h¢j`h¢j`{�hot �-�J
 �«§�z`hog#zâhot
j`Y|a�aNz`c �Njkp³au_`dup m 	 �-�J
 hijÏauz`c�Y|duhi{\hij�p m n`p³a#p^tMc�aeí
qsj tN_`[^[>p-du}|� � p\tMcyn Y|j�Y|_`d^ce[r]khiduh¢gep m ducetN_ m a#trhij�aNz`hot
tMaN_knb}\��§Zc�Y � tNc�du¤|c:auzkp³aG¤�p|dN}�h¢j`{�auz`cBaudup|hijkhij`{(g m p|tut´nbhotPaudNhié
� _bauhiY\j p��«ceg�autÐauz`cÛg�Y�tPa�]+c�dNvêY|du[>p-jkg�c|í8f�h¢jkg�c>aNz`c��Njkp³au_bé
d#p m 	8nbhotMaNduh � _`aNh¢Y|jUh¢t �-� ï � � �²Y\j`c(§:p�}�aNY�p|g#zkhice¤|c(aNz`c �Nn`c�é
tNhiducen'	 �-� ï �|� nbhotMaNduh � _`aNh¢Y|jèh¢t�auY�hi{\j`Y|duc ¬"�	
 Y|v´aNzkc m ce{|hiaMé
h¢[^p-aNc(aNd#p-jktup|g�aNh¢Y|jkt(õêY\d ü\��
 Y-vZp mim auz`c.audup|jktup|gÍauhiY\jkt ú �«p|t
§GcBnbhonÛh¢j>aNz`c�c�
b]+c�duhi[^c�j�a#tZp � Y³¤\c|í¾w:zkc�vêY m¢m Y³§�hij`{(tMcygÍaNh¢Y|j
nbhotNg�_ktutMcyt´p-j8p-]`]`duY\p\g#zraNzkp-aZ_bauh m hiýecetGp m¢m auz`c�nkp³aup(p-jknÛhi[ré
]`duY³¤|cytGg�Y\tMa�]�cedMvêY\dN[>p-j�g�cÐp-jkn�tug�p m p � h m h¥aP}\í

JLK å�Ls�`KNM³æ²LPV �J��K8O��5� K �²�bVPM�LP�xV3��WBKMWT�
J OBO��`��V
ækI!�b�RQ©�´WSM�å�WBKP #���UT � Ke�\�b�kKe��å��`KM�´WT�
òBtC§Zc nbhotug�_ktutMcyn�cep-d m hicede�Ð_ktNhijk{ñaNz`cìjkp-aN_`d#p m g m p|tut�nbh¢tMé
aNduh � _baNh¢Y|jì[^h¢{|z�a.j`Y|a.}�hic m nìaNz`cÛ[^Y�tPa.c&�+cygÍauhi¤\c�g m p|tutMhiðkcedut
õê]�p-dNaNhog�_ m p-d m }è§�z`cej auz`cÏn`h¢tMaNduh � _baNh¢Y|j h¢trz`h¢{|z m }ìtNª|c�§Gcen ú íH�h¢¤|c�jñpìtNª|c�§Gcen�nbhotPaudNh � _bauhiY\j5�:§Zc�§GY|_ m n m h¢ª|cÏaNYì{\c�j`cedMé
p³aucGaNz`c�nbcytMh¢dNcyn(n`h¢tMaNduh � _baNh¢Y|jr§�h¥auz`Y|_`a7duc�[^Y³¤�h¢j`{�p|j�}�n`p³a#p`í
î�_`d´p|]`]`duY\p\g#z(hot
auY.g�ducep-aNc�n`p-aup�tN_ � tNc�aut´§�h¥auz^aNz`c�nbcetNhiducen
nbhotPaudNh � _bauhiY\j5�x{\c�j`cedup-aNcrg m p|tutMhiðkc�d#t�vêdNY\[áaNzkcÛtM_ � tMc�aute�xp-jkn
h¢j\auc�{\dup-aNcraNz`ce[ � } m cyp-duj`h¢j`{ìõê[^c�a#p³é m cyp-duj`hijk{ ú vêdNY\[Dauz`c�h¢d
g m p|tutNh¥ð�gep³auhiY\j � c�zkp�¤�h¢Y|dyí
qsj�Y|_`d�vêd#p-_�n8nbY\[>p-h¢j5�baNzkc�jkp³au_bé
d#p m tMª\c�§GcenCnbhotMaNduh � _`aNh¢Y|jâhot �-� ï � � p-jkn�aNz`c>nbcytMh¢dNcynCnbhotPaudNhié
� _bauhiY\jèh¢t �|� ï �-� í + c>dup|jknbY\[ m }ânbh¢¤�h¢n`c^aNz`c>[>p��PY\dNhiaP}Ch¢jbé
tMaup-j�g�cetZh¢j\auY % ]kp|dMauh¥auhiY\jkt:p-jkn % n`p-auprtM_ � tMc�aut:p-duc�vêY\dN[^cen
� }J[^cedN{\hij`{CaNz`c8[rh¢j`Y\dNhiaP}Jh¢jktMaup|jkg�cyt�§�hiaNz cyp|g#zìY-v:auz`c %
]kp|dMauh¥auhiY\jkt�g�Y\j�aup-h¢j`h¢j`{�[>p��PY|duhiaP}Chij�tPa#p-jkg�ceteí8w:zkp-a�h¢te�xauz`c
[^hijkY|duh¥aP}8hijktMaup|jkg�cytBp|dNc�duc�] m hog�p³aucen�p|g�dNY�tNt % nkp³aup�tM_ � tMc�aut
aNY({|cej`c�d#p³auc�aNzkc�nbcytMh¢ducen �|� ï �-� nbhotPaudNh � _bauhiY\j5í l hi{\_`duc � n`c�é
]`hogÍa#t:aNz`hot�]`duYbg�cytNteí
l Y|du[>p m¢m }\� m c�a?@ � cJaNz`cUtMh¢ý�cJY-v�aNzkcUn`p-aup tNc�aÏ§�h¥auz p
nbhotPaudNh � _bauhiY\j^Y-v�V�ï�W8õ�V>h¢t7auz`c�]+c�d#g�c�j�a#p-{|cGY-v+aNzkc�[rh¢j`Y\dNhiaP}
g m p|tut ú p-jknYX�ï"C � c´aNz`cGnbcetNhiducen.nbh¢tMaNduh � _baNh¢Y|jxí¾w:z`cZj�_k[ � c�d
Y-v«[^hijkY|duh¥aP}�h¢jktMaup-j�g�cet7hot @[Z\VÛp|jkn.aNz`c�nbcytMh¢ducen(j�_k[ � c�d�Y|v
[>p��PY\dNhiaP}�h¢jktMaup-j�g�cet�h¢jâpÛtN_ � tNc�a�hot�@FV]Z_^` í�w:z`c(j�_k[ � c�dY-v´tN_ � tNc�a#t�h¢tBaNz`crj�_`[ � c�d�Y-vZ[^p��PY|duh¥aP}Ïh¢jktPa#p-jkg�cetrõ>@aZbW ú

nbhi¤�honbcen � } auz`cJj�_`[ � ced8Y|v(nbcytMh¢dNcynô[>p��PY\dNhiaP}�h¢jktMaup|jkg�cyt
hijñcep\g#z tN_ � tNc�ay�:§�z`h¢g#zñhotdcfeg�h�ij Y|dkel Zm`^ í<õ + z`c�jôhiaÛh¢tj`Y-a�pr§�z`Y m c�j�_`[ � cede�b§Gc�aup-ª\cBauz`c�g�ceh m hijk{Ïõ/n el Z ` ^@o ú p|jkndNce] m hog�p-aNc�tNY|[^c8[^p��PY|duh¥aP}Uh¢jktPa#p-jkg�cet.aNYJc�jktN_`duc�p m¢m Y|v�aNzkc
[^p��PY|duh¥aP}�h¢jktMaup|jkg�cyt
p-ducGh¢jraNz`c�tM_ � tMc�auteí ú w:zkp³a�hot��\§Zc:zkp�¤\cel Z ` ^ tN_ � tNc�a#t���cyp|g#zÛY|v5§�z`h¢g#z�zkp|ta@FV8[^h¢j`Y|duhiaP}rh¢jktMaup|jkg�cytp-jkn c l/^` [>p��PY\dNhiaP}>h¢jktPa#p-jkg�ceteíw:z`c.j`c�
�a�tPauc�]Chot�auY8p-]k] m }�p m cep|dNjkhij`{8p m {|Y|duhiaNz`[�õ×t ú auY
cep|g#z�Y-vxauz`c�tM_ � tMc�auteí�f�hij�g�c�aNz`cÐtN_ � tNc�aut�p|dNc�hij�nbc�]+c�jkn`c�j�ae�
aNz`c m cep-duj`h¢j`{B]kdNYbg�cytNt¾vêY\d3cyp|g#zrtM_ � tMc�a
gep-j � c:du_`j(h¢jr]kp-d#p m é
m c m Y|j�nbh,�«c�duc�j�ax]`duYbg�cetutNY|d#t�í l Y|d5[>p|tutNhi¤\c�p-[^Y|_`j�a#t5Y-v`n`p-aupk�
tM_ � tPa#p-j�aNhop m h¢[^]`dNY³¤\c�[^c�j�a�h¢jìtM]+c�cynìg�p-j � c�p|g#zkhice¤|cenJvêY\d
tM_`]+c�dNé m h¢j`cep|dMé aNh¢[^c m cep|dNjkhij`{^p m {|Y\dNhiaNzk[^teí
w:z`câ{|c�jkc�d#p³aNcynôg m p|tutMhiðkcedutÛp|dNcJg�Y|[ � h¢j`cen � } m cyp-duj`h¢j`{
õê[^c�a#p³é m cyp-duj`hijk{ ú vêduY|[�aNzkc�h¢d:g m p\tNtNhið�g�p-aNh¢Y|j � c�zkp�¤�h¢Y|dyí3f�ce¤\é
c�d#p m [^c�a#p³é m cyp-duj`hijk{ÛtPaudup-aNc�{\hicyt�p-duc�nbcetug�duh � cyn8h¢j�õÒXZzkp-j�÷
f�aNY m vêY �e�|�\�\ú íJw¾YJtNhi[^] m h¥vê}ìY\_`d(n`h¢tug�_ktutNhiY\j5�
§Zc8Y|j m }ìnbc�é
tNg�dNh � c�aNz`cbp�"$ 4�p� q�p,
�rts
u6�����.õ×Y|dt���  fp�v�u6�;wÏõ + Y m ]�cedMa �e�\�\�|úNú
tPaudup-aNc�{\}|íìqsj�aNz`hot>tPaudup-aNce{|}ìpâ[^c�aup³é m c�¤|c m aNd#p-h¢j`hijk{UtNc�a^h¢t
g�Y|[^]+Y\tNcen � }r_ktMh¢j`{�auz`c(õ � p|tNc ú g m p|tutMhiðkcedut�(-]`ducenbhogÍauhiY\jkt�Y\j
p�¤³p m h¢n`p-aNh¢Y|j.tNc�a7p|t¾p³aMaudNh � _baucZ¤³p m _`cytxp|jknÐaNzkcGp\gÍaN_�p m g m p\tNtNhié
ð�g�p-aNh¢Y|j^p|t¾aNz`c�g m p\tNt m p � c m í7w:z`h¢t3audup|hijkhij`{�tNc�a�hot3aNz`cej^_ktMcyn
aNY�aNd#p-h¢jrp�[^c�aup-éÒg m p\tNtNhiðkc�dyí l Y\d7hij�aNce{|d#p³auhij`{ÐtN_ � tNc�aute�-g m p|tutMé
g�Y|[ � h¢j`c�d�gep-j � cÛ[^Y|ducrc&�+cygÍauhi¤\c>aNzkp|jèaNz`c�¤|Y-auhijk{-é � p|tNcen
aNceg#zkj`h þ _`cyt�õ XZzkp|j�÷<f�auY m vêY �y�|���|ú í
xzy|{~}U���N�_}��0�f����������}U�E�����f�
wxY�ce¤³p m _kp³auc�Y|_`dZ[._ m aNhiéÒg m p\tNtNhiðkc�d�[^c�aup³é m cep-duj`h¢j`{�p-]k]`dNY�p|g#z
aNYÐtMª\c�§Gcen�g m p\tNt3nbhotPaudNh � _bauhiY\jkt��³§GcG_ktMcyn�audup|jktNp\gÍauhiY\jkt²vêduY|[
aNz`cGðkd#tPa���[^Y|j�auzkt�õ �y���³�����t�	�-�|ü�ú vêY\d7aNd#p-h¢j`hijk{k�³auz`c�j`h¢j\auz
[rY\j�aNz õ üJ�³�|ü�ú vêY|dC¤³p m hon`p³auhijk{k��p-j�n�aNz`cìaP§Gc m v aNz [^Y\j\auz
õ ���-�|ü�ú vêY\d�aNcytPauhij`{öõêaNz`c aP§ZY|é [^Y|j�auz {�p-] h¢tâg#z`Y\tNc�j p|g�é
g�Y|d#nbh¢j`{èaNY aNz`cUp-[^Y|_`j�aÛY|v�aNh¢[rcJj`c�cynbcen auY�g�Y\[^] m c�aNc m }
nbc�auc�du[rh¢j`c�aNzkc m ce{|hiaNh¢[^p\g�}ÛY|vxaudup|jktNp\gÍauhiY\jkt:p-jkn�tNhi[(_ m p-aNcyt
dNcyp m7m hivêc ú í��Gp\tMcynCY\jâauz`c^c�[^]`h¢dNhog�p m dNcytM_ m aut�h¢jâauz`c>]`duc�¤�hié
Y|_kt:tNcegÍauhiY\j5��aNzkc�nbcetNhiducen8nbhotPaudNh � _bauhiY\j8hot �-� ï �|� í
f�hij�g�cÐaNzkc
jkp³au_`dup m nbhotPaudNh � _bauhiY\jrhot �|� ï � � ��vêY|_`d´tN_ � tNc�a#t�p-duc:{|cej`c�d#p³aucen
vêdNY\[ cep\g#z�[^Y|j�aNz�vêY\dBp^aNY|aup m Y-v ��� tM_ � tMc�auteí + c.p|]`] m hicyn
vêY|_`d m cep|dNjkhij`{Jp m {|Y|duhiaNz`[>tÛõÒX % í � ��XGòT�7wÐ����qPø´ø´ûa���xp|jkn�Gò3¨ÐûZf ú aNYÛcyp|g#z�tM_ � tMc�a�p-j�n�{|c�jkc�d#p³aNcyn ��� � � p\tMc�g m p\tNtNhié
ðkc�d#t�íP�:ò3¨�ûGf�õ×[rY\dNc^c&�+cygÍaNh¢¤|crvêY\d�[rc�aup-é m cep|dNj`h¢j`{8hijèY|_kd
c�
b]�cedNh¢c�j�g�c ú §:p|tG_ktNcen8aNY^audup|hij8aNzkc�[rc�aup-éÒg m p\tNtNh¥ð�c�dyí��cytM_ m a#tGvêdNY\[Rnbh,�+cedNcej�a�p|[^Y|_`j�aut:Y|v3Y³¤\c�duz`cep\n�p|dNc�] m Y-aMé
aNcenChij l h¢{|_kdNc � íÐû´p|g#zJn`p³a#pÛ]+Y|h¢j\a�h¢t�auz`crp�¤\c�d#p-{\c�Y|v�aNcej
dN_`j�tx_ktNh¢j`{�nbh,�«c�duc�j�a3d#p-j�nbY|[ tNc�cenkt�í3wxYÐnbc�[^Y\jktPaudup-aNc´aNzkp-a�-� ï �-� hot>hij�nbc�cyn aNz`cân`cetNhiducenñnbhotPaudNh � _bauhiY\j5�:§ZcCp m tNYè]�cedMé
vêY|du[rcynÏc�
b]�cedNh¢[^c�j�aut�Y|j�Y-auz`c�d�nbh¢tMaNduh � _baNh¢Y|j�t�p-jkn�] m Y|aMaNcyn
aNz`cÐducetN_ m a#t:hijÏauz`cÐðk{|_kdNc\í7ò�t�c�
b]+ceg�aNcen5�baNz`c�g�Y\tMa�h¢t:[^h¢j`h¥é
[rh¢ý�cynÏ§�z`c�jÏaNzkc�vêdup|_kn8]�cedug�c�j�aup|{|cÐh¢t �-��
 íZfb_`dN]kdNhotMh¢j`{ m }\�
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l hi{\_`duc � ïâw¾dup|hij`h¢j`{ìnbhotPaudNh � _bauhiY\jñ¤�teí©g�Y\tMa^_�tMh¢j`{ì[^c�a#p³é
m cep-duj`h¢j`{

�-�J
 hot:aNz`c(nbcetNhiducenÏnbhotPaudNh � _bauhiY\jÏvêY|dBp|j�}�Y-v3aNz`c�Y³¤\c�duz`cep\n
p-[^Y\_`j�aeí¾w:zkh¢txh¢t¾nbh �«c�duc�j�a5vêduY|[ aNzkc´ducetN_ m a#t5Y � aup|hij`cyn�vêdNY\[
]`duc�¤�h¢Y|_ktxc�
b]�cedNh¢[^c�j�aut3§�z`cej�[^c�a#p³é m cyp-duj`hijk{�§Gp\txjkY-a7_ktMcyn²í
l _`dNaNz`cedN[^Y\dNc\�|auY.h¢j�¤\cetMaNh¢{\p-aNc�hivxY|_kdGp|]`]`duY\p|g#z^hot´h¢jknbcecen
vêdu_`h¥aNvê_ m �y§Gc�d#p-jÐc�
b]+c�duhi[^cej\a#t²Y|j�auz`c´g m p|tutMéÒg�Y|[ � hij`ced²tPaudup-aMé
c�{\}Cnbh¢dNcygÍa m }âp|]`] m hicyn�aNYÏauz`c^Y|duhi{\hijkp m nkp³aupÏtNc�aut�vêduY|[4auz`c
ðkd#tPa���[^Y|j�aNzktZõêh í c\íi�yauz`c�}�zkp�¤|c7auz`c´j�p³aN_kdup m\�-� ï � � nbh¢tMaNduh � _bé
aNh¢Y|j ú í + c�p m tNYÐc�¤³p m _kp³auc:z`Y³§ h¢jknbh¢¤�honb_kp m g m p|tutNh¥ðkcedut3{\c�j`cedMé
p³aucen�vêduY|[ cep|g#zÐ[^Y|j�auz�]�cedMvêY\dN[ §�h¥auz`Y|_ba7g m p|tutPésg�Y\[ � h¢j`h¢j`{kí
w3p �`m c � tNz`Y³§�t3aNz`c�g�Y\tMa´p-j�n>tNp�¤�h¢j`{\t3vêduY|[�g m p|tutPésg�Y\[ � h¢j`c�d
_ktNhijk{�aNz`c �-� ï �|� nbh¢tMaNduh � _baNh¢Y|j õ �y� � � p\tMc�g m p\tNtNhiðkc�d#t ú �xauz`c
p�¤|cedup|{|c�Y-v
h¢jknbh¢¤�honb_kp m XGò��3w g m p\tNtNh¥ð�c�d#t:{|c�jkc�d#p³aNcynÏ_ktMh¢j`{
aNzkc.nbcetNh¢dNcyn8nbhotMaNduh � _`aNh¢Y|j õ vêduY|[!w¾p �`m c �yú ��g m p|tutPésg�Y\[ � h¢j`c�d
_ktNhijk{ñaNz`cìjkp-aN_`d#p m nbh¢tMaNduh � _baNh¢Y|j õ �\��� p|tNc g m p|tutNh¥ðkcedut � �
[^Y|j�aNz�t Z %Um cyp-duj`hijk{Up m {\Y|duh¥auz`[>t ú �Zp-j�n auz`c�p�¤|c�d#p-{\c�Y|v
h¢jknbh¢¤�honb_kp m g m p\tNtNh¥ð�c�d#t
_ktNhij`{�aNz`c�jkp³au_`dup m nbhotPaudNh � _bauhiY\jâõ auz`c
p�¤|cedup|{|c(Y-v ��� g m p\tNtNhiðkc�d#t ú íÏõ + cÛn`h¢nUj`Y|aÐ]+c�dNvêY|du[ c&
�]+c�dNé
h¢[rcej�aut�Y|jâtNh¢[r] m }�duc�] m h¢gep³auhij`{�aNz`cr[^hijkY|duh¥aP}�h¢jktPa#p-jkg�cetBaNY
p|g#zkhice¤|c �-� ï �|� h¢jôY|jkcCtMh¢j`{ m cCn`p-aupìtNc�a � cegep-_ktNc�aNz`hot�p|]bé
]`duY\p\g#z�h¢jkg�ducep\tMcyt´auz`cÐaNd#p-h¢j`h¢j`{^tMc�aBtMh¢ý�c�p-j�n�hot�j`Y|a�p|]`]`duY-é
]`duh¢p-aNc^h¢jUnbY\[>p-h¢jktÐ§�h¥auz m p|dN{\crp|[rY\_`j�aut�Y-v:n`p³a#p � Y|j`c^Y|v
aNzkcBauz`dNcec�]kdNh¢[>p-du}(hotNtN_`cyt´§GcBaudN}rauYrp\n`nbducetut�z`cedNc\í ú XZY|[ré
]kp|dNcynâauY�aNz`c�Y-aNzkc�d�auz`dNcecÛ[^c�auz`Ybn`t��7g m p|tutMéÒg�Y|[ � hij`h¢j`{�Y|j
tN_ � tNc�aut:§�hiaNz�p �-� ï �-� vêdup|_knÏnbh¢tMaNduh � _baNh¢Y|j�g m cep|d m }>p|g#z`h¢c�¤\cet
p tNhi{\j`hið�g�p|j\aCh¢jkg�dNcyp|tNcìhijótup�¤�hijk{\t � p-a m cep\tPa � �|�y� ÿ vêY|d
aNzkcâ[^Y|j�aNzöõ ü��-�|ü\ú í + z`c�jôauz`câY³¤\c�duz`cep\n�hot?� �-� �G[^Y\dNc
aNz�p-j zkp m v�Y|v�aNz`c m Y�tNtNcet>§Gc�ducC]`duc�¤\c�j�aNcyn²íóf�_`du]`duh¢tNh¢j`{ m }|�
§Gc(p m tNYÛY � tNc�du¤|cÐauzkp³a�§�z`c�jCaNz`crY³¤|cedNz`cyp|nÏhot:� �-� �+p�g m p\tPé
tNh¥ðkcedÛõ��utMh¢j`{ m cÛXGòT�7w 	 ú audup|hij`cynCvêduY|[DY|j`c�( tÐ[^Y|j�auzUn`p-aup
§�hiaNz�auz`c´nbcytMh¢dNcyn �-� ï �-� n`h¢tMaNduh � _baNh¢Y|jÛõ×{|c�jkc�d#p³aNcyn � }�aNzkdNY³§:é
h¢j`{�p�§:p�}�tNY|[^cZnkp³aup ú p\g#z`hice¤|cyn�tMh¢{|j`hið�gep-j�a m }Ð[rY\dNcZtNp�¤�h¢j`{\t
aNz�p-j�g�Y\[ � h¢j`h¢j`{�g m p|tutNh¥ðkcedut+audup|hijkcen�vêdNY\[ p mim c�h¢{|z�a5[^Y|j�aNzkt�(
n`p-aupÏ§�h¥auzUaNz`c>jkp-aN_`d#p m nbhotMaNduh � _`aNh¢Y|j5íÛw:z`hotÐducep�)>du[>tBauz`c
h¢[r]+Y|dNaup|jkg�c�Y-vxce[^] m Y³}�h¢j`{�auz`cÐp-]`]`duY|]kdNhop³auc�aNd#p-h¢j`h¢j`{(g m p\tNt
nbhotPaudNh � _bauhiY\j�hijÏaNzkh¢t�nbY\[>p-h¢j5í
� � � ���]��� � �f������� �E���P�R�N�m��� }����P� � ���F�E���P����}U�
w:z�_kt²v×p|dx§Gc�zkp�¤\c�g�Y|j�g�c�j�audup-aNcen�Y\j�aNz`cZg m p|tutxnbhotPaudNh � _bauhiY\jkt
h¢j(audup|hijkhij`{�aNzkc � p|tNc�g m p|tutMhiðkc�d#teí + cGz�}�]+Y-aNzkcetNhiýecZauzkp³a
auz`c
g m p|tut�nbhotPaudNh � _bauhiY\jìhijUauz`cÛ¤³p m h¢nkp³aNh¢Y|jìtNc�a�õ p-jknèz`cejkg�c^auz`c
[^c�a#p³é m ce¤|c m audup|hijkhij`{>tNc�a ú p��«ceg�autGaNzkc�Y³¤|cedup mim ]+c�dNvêY|du[^p|jkg�c
Y-v`[^c�aup³é m cep-duj`h¢j`{kí¾wxY�hij�¤|cytPauhi{�p³auc
aNzkp-a3z�}�]+Y-aNzkcetNh¢te�³hij�aNz`hot
tNc�aZY|v²c�
b]�cedNh¢[^c�j�aute��§Zc�ð/
�cyn^aNzkc�aNd#p-h¢j`h¢j`{.nbhotMaNduh � _`aNh¢Y|jÛY|v
aNzkc � p|tNc�g m p|tutMhiðkc�d#tZaNY �-� ï �|� p|jknÏ¤�p|dNh¢cen�aNzkcÐn`h¢tMaNduh � _baNh¢Y|j
Y-vxaNz`cÐ¤³p m h¢nkp³aNh¢Y|jÏtMc�aZvêduY|[ �\� ï ¬³� aNY ¬³� ï �|� õ×p\tZh¢j8aNz`c�]`duc�é
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