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<0.4  x

<0.3  (33) y = No (100%)

>0.3  (13) y = No (92%)

>0.4  x

<0.7  (25) y = Yes (52%)

>0.7  (29) y = Yes (100%)
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 odor

almond,anise,none

 spore.print.color

black,brown,purple,white population

abundant,numerous,scattered,several,solitary (2370) class = edible. (100%)

clustered  (9) class = poisonous. (100%)

green  (41) class = poisonous. (100%)

creosote,foul,musty,pungent (1383) class = poisonous. (100%)

a][EN�FAMANON�[�;>=�;>D�[E@IN�TKNPQ�R7NPM?�jNPDPFr=?NOR�;GM^;GFA@IHKJ�v7N�F�Y:NPNOJ�NOQS@IvE9CN�;>JSQ�R#HK@I=?HKJEHKqE=P_\��F�[�;G=ZF^[SN��jHKM?UØH>� ;>J
³2ÙsÚ~³'M?qE9ING��@C��;LU�qE=A[EM?H+H>UÛ[�;>=�;��jH>qE9�H.QEHKM�ÙsÚÌ@CFs[�;G=sXKMANPNOJ�=AR#HKMANP=�ÙsÚ»@CFs;>RER#N�;>M?=s@IJ�DO9CqE=?FANOM?=O|
F^[ENPJ�@tF\@I=]R#HK@I=?HKJEHKqE=P_

�



a][E@I=�Q�;GF^;'QENO=?DOMA@Cv7NP=�ÜKÜKÜKÜ'9IH>JEXG��QS@I=?F^;>JEDPN	RE[EHKJSN�DPqE=?FAHKU�NOMA=�HKJÝ�¤Þ'U�HKJfF^[E9tu�=�F�;GFA@I=?FA@IDP=O_da][EN�REM?HKv+�
9INOU @C=WF^H¥RSMANOQS@IDPF�@C��;�DPqE=?FAHKU�NOM�Y\@C9I9~=?Y\@CFAD�[ÐF^H¥;GJEH>F^[SNOMLDPHKUWRE;>Jfu¡wPß?D�[2qEMAJE³f{�_Õwxa][EN�Q�;GF�;�Y:;>=
=?u.JfF^[EN�F^@IDO;>9I9tuLXKNPJENOMA;GF^NPQ��jM?HKUà;>J¢N}�S@C=?FA@IJEX�U�H+QENP9`_á{ £ NPMAN�@I=]F^[SN�BEMA=?F~M?HkY��

´k¹2¼+½KËÓÃ�Ë.É�À§ÍKÊ(µEÃKÀÐÍKÊ�µEÃKÀ0·xÊ7¸�Æ�¸ÏÅSµKÖ�·xÊ�Ã¤Ë#¸ÏÅ+µKÖ�·^´>µ+À2À.¸§Å+µfÖ�·A´¤¹Eµf½2Æ+º
â ¿ Ë#¿ Ö+ºS¸ ã2ä ã2å.ä ·}æ æ2æ�ç è+ä ·Èçfé

ºKÍSº ·xÊ�Ã¤Ë#¸Âº>ÍSº ·A´Kµ+À2À.¸pº>ÍEº ·A´¤¹Eµf½2Æ+ºÂË7ÃkÆf¹.É:·xÊ�Ã¤Ë#¸ÐË7ÃkÆK¹+É:·A´>µ+À.À.¸
ækê2é�·�è ê.ê æ�å ·�é2ë ãKè.è�·�é ê(æ

Ë�ÃkÆK¹.É:·^´¤¹EµK½2ÆSº�Ã�Ë.É�Ào·Ê�Ã�Ë#¸×Ã�Ë+É�Ào·A´>µSÀ2À.¸×Ã�Ë.É(Ào·A´¤¹Eµf½2Æ+º»¸kÍ(´o·A´>µ+À2À+¸
æ2æ ·Èç(æ æ�ç æb·�é2ì+ã2ç2ä(æ ã ·�é æ

 day.mins

<260

 svc.calls

<3.5  intl

no

 day.mins
<220  (2221) churn = No (97%)

>220

 eve.mins
<240  (296) churn = No (93%)

>240  vmail
no  (67) churn = Yes (69%)

yes  (20) churn = No (100%)

yes

 intl.calls
<2.5  (51) churn = Yes (100%)

>2.5  intl.mins
<13  (173) churn = No (96%)

>13  (43) churn = Yes (100%)

>3.5  day.mins
<160  (102) churn = Yes (87%)

>160  (149) churn = No (74%)

>260
 vmail.msgs

<7  eve.mins
<200  (57) churn = No (56%)

>200  (101) churn = Yes (95%)

>7  (53) churn = No (89%)

0 100 200 300

0
50

10
0

15
0

20
0

25
0

30
0

35
0

eve.mins

da
y.

m
in

s

No Yes
churn

No

No

No Yes

No Yes

� NOH>RE9IN�Y\@CFA[m;¢9<;>M?XKN�J.qSU	v7NPM�H>�:Q�;�u2F^@IU�N�;>JEQmN�TKNPJE@IJEX�UW@CJ2qSF^NP=�FANOJEQ�FAH�D�[2qEM?J�|ovEq+F�HKJS9Cu�@C��F^[EN�u
[�;�TKN';�=?U�;G9I90J2qEU	v#NOM	HG�VTKHK@CDONPU�;>@C9 UWNP=A=^;GXKNO=P_�a][E@C=�@I=�v�;>Q�=A@IJSDON�FA[ENO=?N';>MAN�F^[ENWDOHKU�R�;>Jfu#íî=	v7NP=?F
DOqE=�F^HKU�NOM?=O_ a][EN�;>v7H¤T>N�RS9IH>F\@C=V�jHKM]DOqE=�F^HKU�NOM?=]Y\@CF^[ ÍKÊ�µEÃfÀo·xÊ7¸�Æ(¸pïpå ·�ä _

Ü



0 2 4 6 8

0
50

10
0

15
0

20
0

25
0

30
0

35
0

svc.calls

da
y.

m
in

s

No Yes
churn

No

No

Yes

No

Yes

� NOHKRS9IN�Y\[EH'UW;>�GN�UW;>Jfu�=?NOM?T.@CDON	DO;>9I9C=ZuKN�Fs[�;�TKN
;�=AUW;>9C9]J.qSU	v7NPMWHG�rQ�;�uðUW@CJ2qSF^NP=W;GMAN�9I@I�GNO9tumF^H
D�[2qEM?J�_ a][ENO=?N�UW;�uÄv#NðR#NOH>RE9INmY\[EHp;>M?N��?qE=?F
=?NPF?F^@IJSX�qERmF^[ENP@IMd;GDODOH>qEJfF^=O_ña][ENOM?N¢@I=	DP9IN�;GMA9Cuñ;
D�[E;>JEXKNò@IJÂD�[2qEMAJ¡;Gv7H¤TKNñÜ¨=?NOM�T+@CDONòD�;>9C9I=P_�a][EN
DPqE=?FAHKU�NOMA=0Y\@tF^[�F^[EN\U�HK=?F U�@IJ2qSFANO= QEH�JEH>F UW;>�>N
UW;>JfuL=?NOM�T+@CDON�D�;>9C9I=P_

5 10 15 20

5
10

15
20

intl.calls

in
tl.

m
in

s

No Yes
churn

Yes

No

Yes

a][SNOMAN~@I= ;GJ�@CJfF^NOMA;>DPFA@IHKJ�v#NPF�Y�NONPJ�F^[EN\J2qEU	v#NOM H>�
@CJfF^NOM?J�;GFA@IHKJ�;G9�U�@IJ2qSF^NP=O|�@CJ2FANOM?J�;GF^@CHKJ�;>97D�;>9C9I=P|E;>JEQ
D�[2qEM?J�_ � NOH>RE9IN	Y\[EH'UW;>�GN	U�;GJ2u�=A[SHKM?F�DO;>9I9C=�QEH
JSH>F�D�[2qEM?J�_ � NOM?[�;>RE=�=AHKU�NPFA[E@IJEX�@IJ�F^[SN�REM?@IDO@CJEX
=?D�[ENOU�N¤ó

�



8:9<;>=?=A@CBED�;GFA@IHKJ'DPHK=?FA=

nôDP9<;>=?=A@tB�D�;GFA@IHKJ¥FAMANON¢@C=�QSNO=A@CXKJENPQ¨F^H�XK@tTKN�;>DPDOqEMA;GF^N�DO9I;>=A=�REM?HKv�;>vE@C9I@tF^@INP=È¦§JEH>F~�?qS=?F�F^HòREMANPQE@ID�F�F^[EN
UWHK=�F\9I@C�>NO9tu�DP9<;>=?=O_

8:9<;>=?=oREMAH>v�;>vE@C9I@CFA@INP=�;>M?NV@IU�R#HKM?F^;>JfF�Y\[ENPJ�QE@Cõ7NOM?NOJfF0QENPDO@I=?@IHKJS=0[�;�TKN]QE@tõ�NPMANOJfF0DPHK=?FA=O_ ö�HKM�N��S;>U�RE9ING|K@C�#;
DOqE=�F^HKU�NOM Y\@I9C9ED�[2qEMAJLvSqSF�Y�N~REMANPQE@ID�F:H>FA[ENOM�Y\@I=?N>|2F^[EN~DOHK=�F:@C=\�¤÷S_�����F^[EN~DOqE=�F^HKU�NOM Y\@I9C9EJEH>F�D�[2qEM?JLvEqSF
Y:N�REMANPQE@ID�F]F^[EN�u'Y\@I9C9`|+FA[EN�DOHK=�F~@I=]REM?HKv�;>vE9tuL9CHkY�NOMP|�=^;�u��K_ a][�;GF~U�N�;>JS=\Y�N�=A[EH>qE9IQ�REMANPQE@ID�F�ß?D�[2qEMAJE³
NPTKNPJ�@t��FA[EN�REMAHKvE;>vE@I9C@CF�u�H>��D�[2qEMAJ�@I=]9INP=A=]F^[E;>J�÷+øù±+_

a][EN'v7NP=?FdQSNODO@C=A@CHKJ¥UW@CJE@IU�@IzPNO= ,fú l , c $¤,.� c !#gP$ _�©%NPFdû�üGýOþPwûVÿ�� û���{�v#N�F^[EN'DPHK=?F	H>�\REMANPQE@ID�F^@CJEX�ûVÿ
Y\[ENOJ�F^[SN	F^MAq+F^[�@I=�û���_�ö�HKM�HKvE=ANPM?TG;GFA@IHKJ ª |7F^[ENdDP9<;>=?=A@CBENOMrXK@tTKNP=rDO9I;>=A=rRSMAHKv�;GvE@I9C@CF^@CNO=�� wxû���� ª {�_sa][ENPJ
F^[EN�N��+R#NOD�F^NOQ�DOHK=�F~H>�oREM?NOQE@CDPFA@IJEX�ûVÿs@C=O�

û�üGýOþPwûVÿ�� ª {���� � û�üGýOþPwûVÿ�� û���{	�bwû��
� ª {

�+qERER#HK=AN�F^[SN�DPHK=?F~UW;GF^M?@t��@I=]vE@I;>=ANPQ�;>Xf;>@CJE=?F~û���
REMANPQE@ID�F~û�� REMANPQE@ID�FZû�

FAMAqSFA[�û�� ÷ �¤÷
FAMAqSFA[�û� � ÷

��N MAqSJ�;>J�HKvE=?NOM�T>;�F^@IH>J�FA[EMAH>qEXK[�F^[EN0F^M?NON�;>JEQ�Y\@IJSQ�qSR�Y\@tF^[�DO9<;G=A=bREMAH>v�;>vE@C9I@CFA@INP=owx÷Sø � ® ÷Sø ²f{�_ba][EN�UWH>=?F
9I@I�GNO9tuWDP9<;>=?=V@I=:û�¤|SvEq+F]@CF:@I=VJEHGF:F^[SNsUWHK=�FVDPHK=?F���NPõ7NOD�F^@tTKNsQENPDO@I=?@IHKJ�_0a][ENsN��+R#NODPFANOQ�DOHK=�F]H>� REM?NOQE@CDPF^@CJEX
û��\@I=Z÷Søî���]÷��Ð÷Sø ²��s���×÷Søá²+|#Y\[E@C9IN�F^[EN�N��+R#NODPFANOQ�DPHK=?F�H>�0REM?NOQE@CDPF^@CJEXLû��@I=Z÷Sø ���s��÷��Ð÷Sø ²��\÷��¡�E_
a][ENsREMAH>v�;>vE@C9I@CF�u�H>��û�\U	qE=�F\v7N��¤÷	F^@IU�NO=�[E@IX>[ENOM:FA[�;>J�û���v7N��jHKMANrû�~@C=];dDOHK=�F?��NPõ7NODPFA@CT>NsREMANPQE@ID�F^@IH>J�_

����������� ��� �� 

! �#" ¯ qS=A[EM?H+HKU�Q�;GF�;+|S�jMAHKU $&%('�)�*,+-*/.103254&076189'1:<;�=�89'1>?+5@*A8<+B'�:C0ED�03F1:G%H)�IJ'1FK896ML-2ON5*�PQ%BFR0703ISP
wÈ�7TKÞS�k{}_ ¾fÉf¶UMV�VG¾fÉf¶]·^Ãf´2¸�·`¼#´.Ã�·ÈºfÅK¼WVk¶2¼+ÁWV¤Ê�µ�´¤¹7Ã�Ë(º�X+À2º2µK½KË�Ã�Ë+ÆAX2Å+µ>ÉSµKÁEµS¸KºE¸
V¤Ê+¼7¸¤¹+½�¿.¿¤ÊYV

! �3"�8:[2qEM?J�Q�;�F�;S_ ¹.É2Éf¶ZU[V�V�Ô2Ô.Ô:·A¸�Æ(Ã�·A´f¿¤ÊYVGÉSºS´¤¹WVkÊ#À+´
V>ÅKÁYV

±


