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Center for Machine Learning and Intelligent Systems

Bank Marketing Data Set

Download: Data Folder, Data Set Description

Abstract: The data is related with direct marketing campaigns (phone calls) of a Portuguese banking institution. The classification goal is to predict if the client will subscribe a term deposit (variable y).

Data Set Characteristics: H Multivariate ” Number of Instances: “ 45211 ” Area: H Business I

Attribute Characteristics: ‘ Real ‘ Number of Attributes: “ 17 ” Date Donated “ 2012-02-14 ‘

Associated Tasks: Classification ‘ Missing Values? “ N/A ” Number of Web Hits: “ 1577437 ‘

Source:

[Moro et al., 2014] S. Moro, P. Cortez and P. Rita. A Data-Driven Approach to Predict the Success of Bank Telemarketing. Decision Support Systems, Elsevier, 62:22-31, June 2014

Data Set Information:

The data is related with direct marketing campaigns of a Portuguese banking institution. The marketing campaigns were based on phone calls. Often, more than one contact to the same client was require
(‘yes') or not ('no') subscribed.

There are four datasets:
1) bank-additional-full.csv with all examples (41188) and 20 inputs, ordered by date (from May 2008 to November 2010), very close to the data analyzed in [Moro et al., 2014]

2) bank-additional.csv with 10% of the examples (4119), randomly selected from 1), and 20 inputs.

3) bank-full.csv with all examples and 17 inputs, ordered by date (older version of this dataset with less inputs).

4) bank.csv with 10% of the examples and 17 inputs, randomly selected from 3 (clder version of this dataset with less inputs).
The smallest datasets are provided to test more computationally demanding machine learning algorithms (e.g., SVM).

The classification goal is to predict if the client will subscribe (yes/no) a term deposit (variable y).
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12 43 admin. married secondary no 264 yes A
ay BE7OVE Al 13 36 technician married tertiary no 1109 no - _ il
S 14 20 student single secondary o 502 no |4 SEETOINN)..
th @4 0HEF -+ 15 31 blue-collar married secondary no 360 yes [ RUIEO)..
[ BAETN 16 40 management  married tertiary no 19 no | A L-5-Fr-hR..
% ErEE BEST BELE 17 56 technician married secondary no 4073 no |Gy HEETOYNP)..
B KRR, MARE. MR=9 18 37 admin. single tertiary no 2317 ves | Z4NT57)..
[ &AmTI 19 25 blue-collar single primary no -221 yes @ YyTFo-R(M)...
co g 20 31 services married secondary no 132 no _— e
b B 21 38 management divorced unknown no 0 yes :@ ODSGrzphlfs Desn:_;_ner
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v BEFIF-IDER 23 44 services single secondary no 106 no no
o WRAT e 2 44 entrepreneur  married secondary no 93 no no
ot ECEREEFZERSHT 25 26 housemaid married tertiary no 543 no no
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B EASE B Bk B3R TV R
EE 2 : Bkl IH (Precision, ppv+) o + SRR GRS
% (True Positive) (False Negative) $
T —
- - -
g * = =10 i
N | BRD @ ERER IE& \
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ﬂ bank_marketing csv
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e-A ¥-n-
-4 -
W T
-0 RO L
[y {BAFE OLAP Server

BERRD) 7

Hanr-h Ba-k Bloy @ &
FNAEERER(L) By 7IVENI(Q T Where (W) | 7-9(D) ~ BRFEEHE) ~ 757(G) ~| #9572 ~|| IFAR-MX) ~ EEN) ~

|-

@ =t AH WE H @NE A ¥E AR @ T p— ADD fp mnTE @il |
1 unemployed married primary no ERSFR) P HP BEEBSF(H)..
2 33 services married secondary no TR BRERIFL..
3 35 management single tertiary no EEEESTN 5E@=9g@QﬂJN\__
§ 30 management married tertiary no VIEiEj]ﬁ’ﬁ(V) B“J’X’?#‘ﬂ?@lﬁ:}ﬁﬁ)... I
5 59 blue-collar married secondary no I (a) HP DY AFAY I EB S5 (P)...
6 35 management single tertiary no i KL-REEP)... —B L BHEFIG)...
? 36 self-employed married tertiary no 2 TETEr
8 38 technician married secondary no ERISHT » cellular
9 41 entrepreneur married tertiary no F-IRAZIIN)  » unknown
10 43 services married primary no -88 yes yes cellular
1 38 services married secondary no 9374 yes no unknown
12 43 admin. married secondary no 264 yes no cellular
13 36 technician married tertiary no 1109 no no cellular
14 20 student single secondary no 502 no no cellular
15 31 blue-collar married secondary no 360 yes yes cellular
16 40 management married tertiary no 194 no yes cellular
17 56 technician married secondary no 4073 no no cellular
18 37 admin. single tertiary no 2317 yes no cellular
19 25 blue-collar single primary no =221 yes no unknown
20 31 services married secondary no 132 no no cellular
21 38 management divorced unknown no 0 yes no cellular
2 42 management divorced tertiary no 16 no no cellular
23 44 services single secondary no 106 no no unknown
24 44 entreprensur married secondary no 93 no no cellular
25 26 housemaid married tertiary no 543 no no cellular
26 41 management married tertiary no 5883 no no cellular
27 55 blue-collar married primary no 627 yes no unknown
28 67 retired married unknown no 696 no no telephone
29 66 self-employed married secondary no 784 no ves cellular
30 53 admin. married secondary no 105 no yes cellular
31 68 retired divorced secondary no 4189 no no telephone
32 31 technician married secondary no 171 no no cellular
33 59 management married secondary no 42 no no cellular
34 32 management single tertiary no 2536 yes no cellular
35 49 technician married tertiary no 1235 no no cellular
36 42 admin. divorced secondary no 1811 yes no unknown
37 78 retired divorced primary no 229 no no telephone
38 32 blue-collar married secondary no 2089 yes no cellular
39 33 management married secondary no 3935 yes no cellular
40 23 services single tertiary no 363 yes no unknown
41 38 management single tertiary no 11971 yes no unknown
an OB wvmin mmmonemind e b S imen “m EED  wm - v | APy ey bt
< >

- s 0% - | JOIMOMERENTIREA |
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o RT—HF. REH:4,0004 vs E259:5214 OREEEOS VT —ITHIEHN OIS

O AT 4 Y VBRSO R
LOGISTIC 700> +

EFI)IN OER
F—A2tY N WORK.SORTTEMPTABLESORTED
SEZEH EHEASRNOEE
& D IKER 2
TFI)N binary logit
HiE1t M F % Fisher's scoring

EAMAAEFATHER— 3> 4521
FREhEATFR— 328 4521

70774
IEE EHRERNER EROAF
1 no 4000 R2Z2%Y : 88.5%
2 yes 521 22%): 11.5%
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O AT/v70lE — EITERE (2/4) BE

« ROCHEfRET(E, £ LICOIRZL THD, HfE FEIE (auc) H0.9FZ2ELFIT LI CThd
« B/ AORVEMEO. 151 THD, BE @Hx) 81.8%, 1FEES80.8% THd

oxEud —
R REM T =) il e
En &0
Rk BER FER ER FER IR BE BSRE| T T el
0.000 521 0 4000 0/11.5]100.0 0.0] 11.5 . //r
0.020 517 1073 2927 4:35.2] 99.2 26.8)15.0 996  _________l_______ -
I?.;E] 0.040 502 2076 1924 19 57.0] 96.4 51.9] 20.7 99.1 EE'ﬁ:E)EJ:(:ﬁb\,"\'J\_\%

% || 0.080 454 3016 984 67/76.8| 87.1 75.4| 316 97.8 EIEREMEE T BENZEL)
12 N 0100 426 3232 768 95 80.9| 81.8 80.8| 357 97.1 4 --
0 N 0.20 401 3366 634 120 83.3| 77.0 84.2| 38.7 96.6 o
0.140 383 3477| 523 138 85.4| 73.5 86.9| 42.3 96.2 # 0%
0.160 362 3560 440 159 86.8| 69.5 89.0| 451 957
0.180 344 3607 393 177 87.4| 66.0 90.2| 46.7 953
0.200 326 3649 351 195 87.9| 626 912|482 94.9
0.220 316 3682 318 205 88.4| 60.7 92.1| 49.8 94.7 025
0.240 308 3714 286 213 89.0| 59.1 92.9| 51.9 946
0.260 292 3745 255 229 89.3| 56.0 93.6| 53.4 942
0.280 282 3760 240 239 89.4| 541 94.0| 54.0 94.0
0.300 269 3786 214 252 89.7| 51.6 94.7| 557 938 000
0.320 259 3799 201 262 89.8| 49.7 95.0| 56.3 935

fE | 0.060 477 2623 1377 44 68.6| 91.6 656|257 984 ! 075

0.00 025 0.50 0.75 1.00

0.340 249 3814 186 272 89.9| 47.8 95.4| 57.2 93.3 .
0.360' 238/ 3836/ 164  283/90.1L457 __959] 59.2 ' 93.1
vSE : BIE=0.50OMEE ===
Ef FEM N—t>F—3 0 : sl A
IE a’ ﬁ 0) False Negative )

HEKE BR FER BR FER|EM BE BRE|FA T8
0.500 166 3907, 93 355|90.1 31.9 97.7| 64.1 91.7

3RO
Copyright © SAS Institute Inc. All rights reserved. '.LE.I:I$
(B3 MR RER)

A
IE=E

.+ §Sas




2% : ROCHI#RICL 5ET )V

- ROCHIfR (I, BIRZX @mmux) LAKBIEZRDOINSTOAOEANS TRVWET IV 25T 3
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O AT/ v700lE — EITESE (3/4) EREGE

« EFEFREERDE. W =retired . &ASERH =31, BIEIFTr>R->DFER
=success RET. BRICEWMEZRU. BERMENRIEZND

« —/ T RRESANMERERICHIN DL, EBFIRNTNSRIEEENRIZEND

v & RBAZE D [O]JF R EX

Wald Wald

NTASH BHE #EE EEBE | Ha2FEPr>ChiSq /NTX—4& BHE #EE SERE H 2 FEE | Pr>ChiSq
F iy 1/-0.00423 0.00713 0.3528 05525 YL Y NA—RE® no 1/ -0.2723  0.2157 1.5935 0.2068
FHYHERE (1—0 1 -3.91E-6 0.000017 0.0500 0.8230 HFEO—OHE no 1. 0.1300 0.0690 3.5463 0.0597
BAEE R 1/ 0.0164 0.00816 4.0427 0.0444 @BAO—>DOHE no 1/ 0.3148 0.1000 9.9137 0.0016
BAEAREE O LFERG 1/ 0.00423 0.000202 437.3055 <0001 EEFER cellular 1/ 0.4954 0.1129| 19.2564 <.0001
F v R—hOEE 1/ -0.0704 0.0282 6.2314 0.0126 EiEFER telephone 1/ 04252 0.1670 6.4841 0.0109
BRIEED S DZIBR 1/-0.00010 0.000996 0.0097 0.9217 B#EHKA apr 1/ -0.0726  0.1908 0.1449 0.7034
* v 2 R—HTOELE 1/-0.00551 0.0382 0.0208 0.8853 B#REHKEA aug 1/ -0.3808 0.1690 5.0757 0.0243
i F 3 admin. 1/ 0.0580 0.1895 0.0938 0.7594 B#REHKA dec 1/ 0.0418 0.5804 0.0052 0.9426
e 3¢ blue-collar 1/ -0.3344 0.1747 3.6627 0.0556 E4E A feb 1. 0.1295  0.2216 0.3417 0.5588
B3 entrepreneur 1/ -0.1917  0.3147 0.3712 0.5424 |B#REHEA jan 1/ -1.1959 | 0.3240  13.6227 0.0002
B 3¢ housemaid 1/ -0.2949 0.3469 0.7230 0.3952  m#% A jul 1/ -0.8241 0.1826| 20.3663 <.0001
e management 1. -0.0150  0.1583 0.0089 0.9247 mALEEA jun 1 0.4815 0.2241 4.6172 0.0317
E_ﬁ retired 1 0.6896 | 0.2434 8.0236 0.0046 |mm$§ﬁ mar 1 1.4259 | 0.3214| 19.6793 <.0001

sell-employed 1] -0.1231  0.2852 0.1863 0.6660 3 H may T _-0.5 0.1671  11.3422 0.0008
- °F 3 services 1 -0.0876 0.2165  0.1638  0.6857 %ﬂ nov 1 -0.9;@ 0.2088  19.2357  <.0001
B 3¢ student 1/ 0.4365 0.3189 1.8734 0.1711 z H oct T 1.2 0.2638  23.8489 <,0001
B3 technician 1/ -0.1346  0.1597 0.7100 0.3995 RIEF ¥ AR—> Ofs failure 1/ -0.7036 0.1656  18.0635 <.0001
B3 unemployed 1/ -0.5815 0.3554 2.6773 0.1018  BIEF ¥ >R —> MO#E lother 1. -0.2124  0.1922 1.2221 0.2689
Fo3-0ic divorced 1/ 0.2582 0.1164 49195 0.0266 |BIEIF ¥ > R—> O |success 1. 1.7413 | 0.1797| 93.9424 <.0001
Foy:0i married 1/ -0.2113  0.0836 6.3911 0.0115
3 primary 1/ 0.00504 0.1628 0.0010 0.9753
FHE secondary 1 0.0851 0.1183 0.5178 0.4718
S tertiary 1 0.3258 0.1391 5.4859 0.0192
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