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2 age F 5 B

3 job HfE Hh73vy

4 martial RIB/BEE A7T3Y

5 education HBEIKE HhT3y

6 default BHEFEITLHLH INAFY)

7 balance FRIFHES & (€)

8 housing FEn—> INAF)

9 loan BAO—> INAFY)

10 contact B AE HhT3y

11 day =IEEAMA #iE

12 month xi& A B HhT3vy

13 duration AR B R HUE(F)

14 compaign BX v R—UI2H 54k EE 4[]

15 pdays BBBRH FIFvoR—EfE OB HUE

16 previous ggﬁ%ﬁﬁﬁ:gﬂ#—v‘/&—‘/uﬁﬁifltgﬁgl: iE
poutcome AIEDFvoR—2 DR A73l
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Ng)y — . = 4+ A Z'K* . [_,Z =JL
AZAT 47 ERReR (B L R
 jobblue-collar*** EJ{K>{&

Coefficients: .
Estimate S5td. Error =z walue Pr(>|=z|} JObentl‘epreneur '_H_IJ'_ E%
= = _ _ TE— L .
[(Intercept) —-2.415e+00 2.187e-01 -11.041 <« 2e-l& o Jobhousema|d** %E&y\'ﬁ'
> =
age -6.695e-04 2.77%=-03 -0.241 0.80%2&36 exx s \
jobblue-collar —-3.545e-01 9.140e=-02 -3.879 Ogggigi HEE ° JObret|red EH&
| 1 - 2le- 556e-01 -2.584 0. 758 == A& -
jobentrepreneur 4.021e-01 1. s . g %
jobhousemaid —4.541e-01 1.6%98Be-01 -2.675 0.007482 =% ° Jobself_employed E
| - - 22%e=-02 -1.617 0.105799 . o
Jjobmanagement 1.483e-01 8.22 5 e %
jobretired 3.635e-01 1.206e-01  3.014 0.002576 ** * Jobservices H—EX
| - 28— 402e-01 -2.445 0.014486 = *kk A
jobself-employed 3.42%e=-01 1. s . t
jobservices -3.170e-01 1.059e-01 -2.995 0.002746 ** Jobstuden - o
= = _ L . .
jobstudent 5.694e-01 1.354e-01 4.207 z.EQEHEE o o Jobtechn|c|an*** EI:SIZ‘[;'I'\]H'E&
jobtechnician -3.211=e-01 £.700e-02 -3.6%1 0.000224 . .
jobunemployed -1.367e-01 1.377e-01 -0.933 G.Szgzsg ° MarltaISIngIe 5$E'
i ol - Be- 054e-01 -1.4%&6 0.1347
Jjobunknown 4.568e-01 3. ) . x I:FI i
maritalmarried -1.021e-01 7.575e-02 -1.347 0.177877 ° educatlonsecondary =
i i 2 - : : -02 2.481 0.013851 * . sar
maritalsingle 2.113e-01 &.584e-02 2 . . . .
educationsecondary 2.63%e-01 8.222e-02 3.209 0.001333 #* educat|0ntert|ary k - % Fﬁ
1 i i TT8e— .564e-02 3.950 T.B0e-05 ##%# . * %
educationtertiary 3. e-=01 & 5 e-02 =os . educatlonunknown Z:Eﬂ
003 0.00267T!
educationunknown 3.884e-01 1.294e-01 3. 002678
- Ze— . .552805 T7 §—-—=
defaultyes 1.147e-01 1.832e-01 ? 5594 0.5 f., - o Balance* ﬂEFﬁﬁ:Fiéjy =
balance 1.376e-05 &.443e=-08 2.135 0.03275 . s = . .
housingyes -8.112e-01 5.145e-02 -15.769 <« 2e-lg =*= ° hOUSIngyes 1i':ED /% )
2e— -02 -T7.463 B2.4T7e=-14 #*%
loanyes -5.582e-01 7.483e-02 . . 1 . %L
contacttelephone  -7.80%e-02 9.488e-02 -0.8325 0.409&'?-: ° Ioanyes Elkl:l_/ )
0% = Z2e-1 L . .
contactunknown -1.166e+00 7.470e-02 -15.614 < Ze - %% s \E
day ~4.880e-03 2.764e-03 -1.766 0.077403 . e Contactunknown EIR T EABH
i - : Be- .384 « 2e-1lg **= . =
S :-}iie gi iiio: gf 52 013 < ;E—ILE ok  Duration™*** Hx%@?&ﬁﬁﬁ#ﬁiﬁ
campaign -1.217e- . -02 -9, ' . -
pdays -4.13%9=-05 3.932e-04 -0.105 0.91&167 o Campaign*** Eﬁ,#“‘(’?//\ /*&ﬁﬁ@éﬂ
previous 7.5652-03 &.53%=-03 1.157 0.24731%8 erx ~IjJ
poutcomecother 1.6816e-01 1.134e-01 1.425 0.154238 ° POUtcomeSUCCESS -‘-’—HIJ @ E‘Z
1 1 2.231 022e-01 21.802 <« 2e-1lg ===
poutcomesuccess 2.23Be+00 1. . .
poutcomeunknown -3.33%9e-01 1.14%=-01 -2.905 0.003675 #= ® Poutcomeunknown ""'H”@;rﬁﬂ s

“+
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-6.695e-04 2.779e-03 -0.241 0.809636

T B -3.545e-01 9.140e-02 -3.879 0.000105***
BER -4.021e-01 1.556e-01 -2.584 0.009758**
RBU® -4.541e-01 1.698e-01 -2.675 0.007482**
YAV A Vb -1.493e-01 9.229e-02 -1.617 0.105799
IREE 3.635e-01 1.206e-01 3.014 0.002576**
BEx -3.429e-01 1.402e-01 -2.445 0.014486*
YP—ERE -3.170e-01 1.059¢e-01 -2.995 0.002746**
F4 5.694e-01 1.354e-01 4.207 0.0000259***

AT HRL -3.211e-01 8.700e-02 -3.691 0.000224**x*
R -1.367e-01 1.377e-01 -0.993 0.320765

B ENEA -4.568e-01 3.054e-01 -1.496 0.134700
R -1.021e-01 7.575e-02 -1.347 0.177877

EN 2.113e-01 8.584e-02 2.461 0.013851*
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2.638e-01

3.778e-01

3.884e-01

1.147e-01

1.376e-05

-8.112e-01

-5.592e-01

-7.809e-02

-1.166e+00

-4.880e-03

4.101e-03

-1.217e-01

-4.139e-05

7.565e-03

1.616e-01

2.238e+00

-3.339%e-01

127,168

8.222e-02

9.564e-02

1.294e-01

1.932e-01

6.443e-06

5.15E-02

7.493e-02

9.468e-02

7.47E-02

2.764e-03

8.138e-05

1.350e-02

3.932e-04

6.539e-03

1.134e-01

1.022e-01

1.149e-01

3.209

3.950

3.003

0.594

2.135

-15.769

-71.463

-0.825

-15.614

-1.766

50.394

-9.013

-0.105

1.157

1.425

21.902

-2.905

0.001333 **

7.80e-05 ***

0.002678 **

0.552805

0.032759 *

< 2e-16 ***

8.47e-14 ***

0.409478

< 2e-16 ***

0.077403 .

< 2e-16 ***

< 2e-16 ***

0.916167

0.247319

0.154239

< 2e-16 ***

0.003675 **
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> rt <- rpart|v~age+job+marital+education+default+balance+housing+loan+contact+day+duration+canpaign+pdayvs+previous+poutcome, data

» print (rt)

n= 27128

node), split, n, deviance, yval
* denotes terminal node

1) root 27128 2802.6390 0.11700090

RIZEZ . Ok

2} duration< 521.5 24097 1695.2640 0.07615056
4) poutcome=failure,other,unknown 23343 1288.7120 0.05864713
8) duration< 206.5 14866 394,9119 0.02731064 *
9) duration>=206.5 8477 853.6017 0.11360150
18) housing=yes 4881 246.1504 0.05326777 *
19) housing=no 3596 565.5670 0.19548500 *
5) poutcome=success 754 177.9947 0,61803710 *
3} duration>=521.5 3031 747.4721 0.44176840
6} duration< 835.5 1958 453.0909 0.36363640 *
7} duration>=835.5 1073 2&0.6170 0.58434300 *

> |

- 5]

&%)

tree)

19
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HUTILYA4X:27,168

duration< 521.5
0

poutcome=abd
n=24097
durations 206.5
00
- housing=b
0,024 N=23343 \0.1?\66
n=14866 005327 n=8477 0%55
n=4881 n=3596

117
n=27128

0618
n=754

duration< 835.5

036&3

n=1958

034718
n=3031

0}843

n=1073
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rpart.plot

HoTIILHA4X:27,168

duration < 522

poutcome = failure,other,unknown

n=24e+3

duration < 206

housing = yes

n=15e+3 n=4881 n=3596

n=754

duration < 836

n=3031

n=1958

nz1073
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> plot (as.partv(rt))

> printcp(rt)

REegres=sion tree:

rpart (formmla = v ~ age + job + marital + education + default +
balance + hou=sing + loan 4+ contact + day 4+ duration + campaign +

pdaves + previous + poutcome, data = tree)

Variable=s actually used in tree construction:
[1] duration housing poutcomne

Eoot node error: 2Z2802.6/27128 = 0.10331

n= 27128

CP n=plit rel error Xerror x=td
1 0.128416 0 1.00000 1.00013 0.014471
2 0.081551 1 0.87158 0.87436 0.012933
3 0.014644 2 0.79003 0.79261 0.012056
4 0.012047 4 0.7e075 0.76502 0.011141
50 S 0.74870 0.75824 0.011254

010000



A-val Relative Error

1.1

1.0

09

0.8

0.7

BHEZXEZHT=8. printcpB & &plotcpFAEE =T

size of free

Inf 01 0.035 0.013 0.011



WEDEEZp=0.011&ELTHEDI

¥ rt2 <- rpart(v~age+job+marital+educationtdefanlt+balance+housing+loantcontact+day+durationtcampaign+pdays+previons+pontcome, datz = tree, cp = 0.011)
> print(rt2)

n= 27128

node), split, n, deviance, yval
* denotes terminal node

1) root 27128 2802.6390 0.11700090
2) duratiom< 521.5 24097 1695.2640 0.07615056
4) poutcome=failure,other,unknown 23343 1288.7120 0.05864713
B) duration< 206.5 14866 394,9119 0.02731064 *
9) duration>=206.5 8477 B853.6017 0.11360150
18) housing=ves 4881 246.1504 0.05326777 *
158) housing=no 3586 565.5670 0.19548500 *
5} poutcome=success 754 177.9947 0.61803710 *
3) duration>=521.5 3031 747.4721 0.44176E240
o} duration< 835.5 1958 453.0909 0.36363640 *
7) duration>»=835.5 1073 260.6170 0.58434300 *
> printcpirt)

26
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cp=0.003 @ .
YT I 1X:27,168
<5215 > 5215

duration
failure, other, unknown
duration

ucce ' -83 =8355
@ poutcome
< 206.5 =206.5 fai ~ er, suCcess

w ]

housing

B e5 no
@ contact

urcellular, teler

n

@;@\ <16 21625
< B66.5 >66.5 uicellular, telephone

<37 =3745 /

29 q:295

9f =59,
pldays

<21 >215
/

MNode 4 (n = Node 7 (n = | Node & (n Node 10 (n Node 12 (n Node 14 nNode 18 (n :N::nde 19 (n Node 20 (n Node 21 (n Node 23 (n Node 24 (n Nade 28 nNode 29 n=Node 30 (Mode 31 (n = 1C
0.6 ﬂ 0.6 ﬂ 0.6 0.6 08 0.6 0.6 0.6 ﬂ 0.6 0.6 ﬂ:_g 0.6
0 0 0 0 0 0 0 0 0 0




DRTAYYD
—mmm

Nz )
PER
REUF

NHRT AV E
IREE
BEX

T—ERE

FH
PATHR
piidi
BT
B4

REE

A )

-3.021e-03

1.789e-01

2.058e-01

2.880e-02

6.130e-02

4.392e-01

2.139%e-01

1.756e-02

-2.293e-01

6.104e-02

3.368e-01

2.408e-03

-1.393e-01

-2.302e-02

IHTHER (

2.395e-03

7.565e-02

1.208e-01

1.395e-01

8.424e-02

1.106e-01

1.186e-01

8.899e-02

1.638e-01

7.712e-02

1.205e-01

2.669e-01

6.193e-02

7.150e-02

FIZE 2 - fx i< BE A B ]

-1.261 0.20714
2.365 0.01802 *
1.704 0.08842 .
0.206 0.83643
0.728 0.46682
3.969 7.21e-05 ***
1.803 0.07134 .
0.197 0.84359

-1.400 0.16143
0.791 0.42866
2.796 0.00517 **
0.009 0.99280

-2.250 0.02445 *

-0.322 0.74745 30
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| Estimate | Std.Error | zvalue| __Pri>Iz])

-1.505e-02

2.518e-02

9.829e-02

-1.648e-01

1.598e-05

1.326e-01

-2.600e-02

-1.734e-01

-1.952e-01

-5.108e-05

-3.104e-02

1.378e-04

-6.029e-03

3.424e-02

5.108e-01

2.7172e-01

27,168

6.173e-02

7.717e-02

1.085e-01

1.573e-01

5.690e-06

4.297e-02

5.421e-02

8.698e-02

4.758e-02

2.367e-03

7.595e-03

4.227e-04

1.270e-02

1.183e-01

1.188e-01

1.284e-01

-0.244

0.326

0.906

-1.047

2.808

3.086

-0.480

-1.993

-4.103

-0.022

-4.087

0.326

-0.475

0.289

4.301

2.159

0.80737

0.74422

0.36515

0.29495

0.00498 **

0.00203 **

0.63149

0.04624 *

4.08e-05 ***

0.98278

4.37e-05 ***

0.74434

0.63498

0.77226

1.70e-05 ***

0.03087 *
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REARDHT (B IE R xS AR E])

> rpart (durationZ~age+job+marital+education+defaunlt+balance+housing+loan+contact+day+campaigntpdavs+previous+poutcome, data = X)

n= 27128

node), =plit, n, deviance, yval
* denotes terminal node

1) root 27128 2692.348 0.11172%96 =
> print(rct)

n= 27128

node), =plit, n, deviance, yval
* denotes terminal node

1) root 27128 2692.348 0.111728%&6 =
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cp=0.006

balance < 596

n=15e+3

yes no
/!-—x 0.11 _-—\;
n=27e+3
campaign >= 6.5
T a0
L
n=12e+3
balance < 18e+3
T At
{ 0.071 }

{ 0.065 )

n=r726

n=736

n=11e+3
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S EIDHZE TIE. Deep Analytics
(https //deepanalytics.jp/compe/1?tab=compedetail2016/10/15) M

T—R3%FFEHE TV ==LV,
HETOT—3RIZRHN-LET,



https://deepanalytics.jp/compe/1?tab=compedetail2016/10/15

Z2Z N

* Bache, K. & Lichman, M. (2013). UCI Machine Learning Repository
[http://archive.ics.uci.edu/ml].
Irvine, CA: University of California, School of Information and Computer Science.

* Bank+MarketingUCI https://archive.ics.uci.edu/ml/datasets/
» Deep Analytics https://deepanalytics.jp/compe/1?tab=compedetail (2016/10/157 7t X)

* [Moro et al., 2011] S. Moro, R. Laureano and P. Cortez. Using Data Mining for Bank Direct Marketing:
An Application of the CRISP-DM Methodology.
In P. Novais et al. (Eds.), Proceedings of the European Simulation and Modelling Conference
- ESM'2011, pp. 117-121, GuimarA€£es, Portugal, October, 2011. EUROSIS.

* Ruby Marketing http://rubymarketing.jp/blog/mere-exposure_effect/ (2016/10/177 7t X)

* Slide share http://www.slideshare.net/hamadakoichi/randomforest-web (2016/10/157 7+t X)

« ToKETOY http://tech.nitoyon.com/ja/blog/2009/04/09/kmeans-visualise(2016/11/77 7t X)

o FSA474—I)LX http://www.trifields.jp/decision-tree-classification-tree-1012(2016/11/22 7 7t X)

o« ZHEFREBITALR—LAR— hitp://www.smbc.co.jp

o ZZEURERITARKR—LAR— http://www.bk.mufg.ip/sp/

o RARKTIEHF=KT—E2Y AT T4AMDT O http://tjo.hatenablog.com/entry/2013/12/24/190000 (2016/10/15F7 7 X)
o DN\ YMEITARKR—LAR—Y http://www.japannetbank.co.jp
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K ERR

> KM<~kmeana(x{,1:15],10,natarc=100,algorithme"Haztigan~Wong")
> M
K-means clustering with 10 clusters of sizes 30, 1, 2, 4, 8, 11, 8, 14, 24, 3

Cluster means:
job
1 0.9000000 0.4333333
2 1.0000000 0.0000000
3 0.5000000 0.5000000
4 1.,0000000 0,7500000
$ 1.0000000 0.3333333
6
7
8
9

marital education default balance housing lcan contact day
0.900000 0,9333333 -122.2000 0.3666667 0.7000000 0.6333333 17.60000
1.000000 1.0000000 244.0000 0.0000000 1.0000000 1.0000000 12.00000
0.500000 1.0000000 20153.0000 0.5000000 1.0000000 1.0000000 11.50000
1.000000 1.0000000 5239.7500 0.7500000 0.7500000 0.7500000 21.00000
1.000000 1.0000000 12253.0000 0.6666667 1.0000000 1.0000000 17.00000
1.090909 1.0000000 1865.7273 0.8181818 0.9090909 0.5454545 14.54545
0.875000 1.0000000 2860.7500 0.3750000 1.0000000 0.8750000 14.87500
1.142857 1.0000000 1033.5714 0.2857143 0.8571429 0.4285714 10.50000
1.208333 1.0000000 395.7917 0.3750000 0.9583333 0.6250000 14.16667

1.333333 1.0000000 8039.3333 0.6666667 0.6666667 1.0000000 19,33333

0.8181818 0.3636364
0.8750000 0.5000000
1.0000000 0.6428571
0.8750000 0.5000000
10 1.0000000 0.3333333

Clustering vector:
2] :9:& 5 8 2 6% % &3 32F%5 €9 730 Y YA N A0
523 1.9 F20 & 1220 3 71T 4294 B K $6:9 99°'9 29 % 87T 796

Within cluster sum of squares by cluster:
{1) 2492547.2
(between_SS / total SS = 99.0 %)

Available components:

{1] "cluster" "centers" "totas"® "withinss" "tot.withinss™ "betweenss"

> |

0.0 442984.5 497087.5 3695162.0 1160433,.3 1313948.0 1271240.2 1790873,

duration campaign pdays previous poutcome y
137.1333 2.700000 56.80000 1.0333333 0.03333333 0.06666667
1735.0000 4.000000 -1.00000 0.0000000 0.00000000 1.00000000
272.0000 2.000000 -1.00000 0.0000000 0.00000000 0.00000000
155.7500 1.500000 -1.00000 0.0000000 0.00000000 0.00000000
114.0000 2.000000 56.00000 0.3333333 0.00000000 0.00000000
230,7273 2.272727 -1.00000 0.0000000 0.00000000 0,18181818
339.6250 2.000000 42.25000 0.3750000 0.00000000 0.37500000
248.7143 2.714286 £0.14286 1,0000000 0.00000000 0.07142857
234.8333 2.458333 34.45833 0.4583333 0.04166667 0.166666867
278.3333 1,333333 -1.00000 0.0000000 0.00000000 0.00000000

9 4 34y & 3 8:2-¢ 6 3 9 823 529 212
> § 897 ¥ 9 169 9. % 293 85 8310 12.9:13
6 1532889.3

“size" "iter® "ifaulc" 49
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K EZEES

2 yDEINBENST=DIXHITRXA3, 4, 5, 10(y=0 HIEIORERHEKRET)

JTARI3, 4, 5(:\,\5EL,’CL\%>¢%“£&:EF'aElﬁi’aﬁ%%#‘%L\ L e W
> TOEZAREIZADIEL

SEREHRESNENIEN L £EFICRBNDHLHBEENSNNEEZL

N5, FRADTRLENIFELGSKOEREZRLELLTLVEL, £LLIE
BRI DER{TD OEZFH->TULNAT=8 . AOEREELEN>T=D TILELDY,

SHIFYIR—UNSO BEIEISAISERE. V95X F2LRL-1B AN,
BN ISR A2(FAE THF-DIZLEAR . 3, 4, 5, 10TlF1.2E &7

LY AL F v oAR—2TOEMEBIHN SN ANAERHFHFRZLOT
W &5,




> mil<-—glm {v~age+job+fmarital{+educationt+defanltc+balance+housi +loantocontact+davi+duration+campaignt+pdavs+previous+poutcome  data=iw, binomial)
> Summar (md )}
Call:
glm{formmla = yw ~ age 4+ Job 4+ marital 4 sduacation 4+ defanltc +
balance + housing + loan 4+ contact + day + duraction 4+ campaignn +
pdavs + previouns + pouatcome, Ffamily = binomial, datca = w)

Dewviance Residuals:
Mim i e} MHMe=
—5.7FZz1= —0.49047 —0.

Coefficients:

[(CITnmtcercept) — =2
aoe — &
dJoklblue—collax -3
dJobencreprenennrs —
dJobhousemaid -
Jdobmanagement -1
dobkrecired =
GdJobsel f—empl oyed -3
dobservices -3
Jdobstudent 5
dJobtechnician -3
SJobunemiped oyed -1
Jolbunkmnowm —4
maritalmarriced -1
maritalsingle =
educatcionsecondary =2
educaciontcerciary 3
educatcionunkEnowwn 3
defanltcyes a
balance a
housingyes —8
loanvyves —5
contacttelephone -7
contactunknown —a
dawr —<
duratcion “
camoaldogrn -1
days —
pDrewioms 7
pountcomeocther a
poutcomeEsuccessS =
Dol tocomedmn koW -3
Signif. codes: [a] v

(Dispersion parametcer
Hunull dewviance: 19
Residuaal deviance: 13

ATZ: 13532

Mumber of Fisher Scor

]
H

(=l=1)
< Ze-—-1&
-809&63&6
LO00105
- 009758
-0D0TagZ
105799
-D0Z57T6
-D14948&
- D02Z2Ta6
-589e—05
DoO02Z29
-3207685
-1=z34700
ATFTFETT
- D13851
-D0AE33S
-80e2e—-05
-D0ZeTE
-552805
~.O32T59
= Ze-—1&
.4947e—14
0.4940949478
= Ze—1&6
Q.07 7403
< Ze-—18&6
= Ze-—-1&
O.916167
O.247319
0.154239
= Z2Ze—1&
0.003687T5

COO0N000D000N0O0O000000

v oL

diam 30 Mo

2e8a8 —0.a1583 Z.0275
Estimate Std. Error = waluese
- 41 5=4+00 2.187e—01 -—-11.0491
- E695=—04 2.7 T7T89=—03 —O.2491
. 545=—01 9.140e—02 —3.8759
021 e=e—01 1.556=—071 —2.5849
-541e—01 1.6898e—01 —2.87T5
-493=—071 D.2289=—02 -1 .&817
-635=—01 1.2068=—071 2.014
-4Z289=—01 1.402=—01 —2.4945
AT Oe—01 1.059=—01 —2.5235
- 694=—01 1.3549=—01 4 .207
21 1le—01 S.T7T00e=e—02 —3.6891
- 2eTe—01 1.3277e—021 —0.993
-5688=—01 S3.054=—01 -1 .49&
~021e—01 T.5TSe—02 —1.347
211 Se—01 8.584e—02 2 .96l
-E838e—01 E.222e=e—02 I.2089
- T TEe—01 9.56849e—02 3.8950
-884=—01 1.294=—01 2.00=
- 14Te=—01 1.8932=—01 O.5949
. 3TEeE=e—05 6.494494353e— 06 2.135
- 11Z2e=—01 5.145=—02 —-15.7&9
-S89 Z2=—071 T.493=—02 —T.4a63
- B08=—02Z S2.4685=—02 —0.825
- laase+00 T.4T0e—0Z —15.614
-B80=e—03= Z2.Taed4e—035= —1.7686
S 1O01le—03 B.138e=—-05 S0.3949
21 Te—014 1.350e—02 —9.01=
-1389=—05 3.932=—04 —0.3105
-5685=—032 & .5389=—03 1.3a57
-Ele=—01 1.134=—01 1.425
.238=+00 1.022=—01 21 .202
- 3Z8=—01 1.1499=—0271 —2.205
=r D.0031 T r O .04 Ter o D.05
Ffor inomial Ffamily taken to be 1)
L= aom 2T127T degreaes of freedom
qe8 om 27096

ing itceratcions: L=

degree=s of freedom

"

*

*

LI I |

LI

*

k)

k]
A

53



Call:

glm(formula = duratio

nz

~ age + job + marital + education + default +

balance + housing + loan + contact + day + campaign + pdays +
previous + pnutcnﬂe, family = binomial, data

Deviance Residuals:

Min 10 Me
-1.0209%9 -0.5075 -0.
Coefficients:
[Imtercept) -2
age -3
jobblue—-collar 1
jobentrepreneur 2
jobhousemaid 2
jobmanagement &
jobretired 4
jobself-employed 2
jobservices 1
jobstudent -2
jobtechnician &
jobunenployed 3
jobunknown 2
maritalmarried -1
maritalsingle -2
educationsecondary -1.
educationtertiary 2
educationanknown 9.
defaultyes -1.
balance 1.
housingyes 1.
loanyes= -2
contacttelephone -1
contactunknown -1
day -5
campaign -3

pdays 1.

dian

4757 -0

Estimate
L16Te+00
L021e-03
. TEB9e-01
.058e-01
.B580e-02
.130e-02
.392e-01
.13%e-01
. Thboe-02
.293e-01
L104e-02
.368e-01
.408e-03
.393e-01
.302e-02
505e-02
.518e-02
82%9e-02
648e-01
5898e-05
3Z2e-01
.600e-02
. T34e-01
.952e-01
.108e-05
L104e-02
378e-04

3Q
. 4400

5td. Error

B N L I T L e e - (O . R S BB By VR S s, B R

L02Te-01
.395e-03
.565e-02
.208e-01
.395e-01
.424e-02
L106e-01
L186e-01
.89%e-02
.638e-01
LT1l2e-02
.205e-01
.66%e-01
.193e-02
.150e-02
L173e-02
LT1Te-02
.085e-01
.575e-01
.690e-06
L.28T7e-02
.421e-02
.698e-02
. ToBe-02
.36T=e-03
.595e-03
22Te-04

Ma=x

2.7836

= x|

z value Pri(>|z]|)

-10.
-1.
. 365
.T04
L2068

T
a b

D WO o Rk

|
[

= =]

689
2al

.

. 965
.B03
L1587
400
.791
. 796
L0059
250
L322
244
326
906
. 047

. 808

3.086

480
. 953

« Ze-1&
.20714
01802
.08842
.83043
46682
T.21le-05
.07134
. 54359
16143
42866
00517
95280
02445
.T74745
.BOTE7T
.T4422
36515
. 259455
00498
00203
. 63149
04624
4.08e-05
0.598278
4,37e-05
0.744354

= e T s T s I s |

= T s s Y R Y o I Y Y I o O Y e Y |

-

-

-

-

. previous -6.029e-03 1.270e-02 -0.475 0.63498
poutcomeother 3.4249e-02 1.183e-01 0.289 0.77226
poutcomesuccess 5.108e-01 1.188e-01 4,301 1.70e-05
poutcomeunknown 2.772e-01 1.284e-01 2.15%9 0.,03087
Signif. codes: 0 *®&=*Ff 0 001 *#**r Q.01 **f Q.05 *." 0.1

-

. (Dispersion parameter for binomial family taken to be 1)

. Hull dewviance: 183%%¢ on 27127 degrees of freedom

- Eezidual dewviance: 18880 on 27097 degrees of freedom
BIC: 18342

-

Humnber of Fisher Scoring iterations: S

N

-

=

r

1



> rt? <- rpart|(y~age+jobtmarital+education+default+balance+housing+loan+contact+day+durationt+canpaign+pdays+previous+poutcome, data = X, cp = 0.003)
> print(rt2)

n= 27128

node), =split, n, deviance, yval
* denotes terminal node

1) root 27128 2802.635%000 0.11700030
2) duration< 521.5 24097 1695.264000 0.07615056
4} poutcome=failure,other, unknown 23343 1282.712000 0.05264713
2) duration< 206.5 14866 394,311500 0.02731064 *
9) duratiom>=206.5 8477 853.601700 0.11360150
18) housing=ves 488 246.150400 0.05326777
36) pdavs< 374.5 4260 232.6459200 0.05041152 *
37) pdayvs>=374.5 21 4,285714 0.T71428570 *
18) housing=no 3596 565.567000 0.19549500
38) contact=unknown 633 20.303320 0.03317536 *
39) contact=cellular,telephone 2963 525.022600 0.23017210
T8) loan=yes 421 23.515440 0.05938242 +
79) loan=no 2542 487.193200 0.25845730
158) balance< 66.5 479 49.453030 0.11691020 =
159) balance>=66.5 2063 425.914700 0.29132330
318) age»=29.5 1768 343.646500 0.26414030
636) age< 59.5 1525 273.426900 0.234083240
1272) pdays< 21.5 1264 199.341800 0.1920250 =
1273) pdays>=21.5 261 63.478930 0.41762450 *
637) age>=539.5 243 60.205760 0.,45267450 *
319) age« 29,5 295 T3.132200 0.45423730 *
5} poutcome=success 754 177.994700 0.61803710
10) duration< 162.5 207 44, 212560 0.30917870 =
11) duration»>=162.5 547 106.563100 0,73491770 *
3) duration>=521.5 3031 747.4T72100 0.44176840
6) duration< 835.5 15538 453.0503%00 0.36363640
12) poutcome=failure,other,unknown 1867 419,.979600 0.34172470
24} contact=unknown 540 89,833330 0.21111110 =
25} contact=cellular,telephone 1327 317.085200 0.,39%9487570 =
13) poutcome=success 21 13.824180 0.81318680 * 55
7) duration>=835.5 1073 260.617000 0.58434300 *



