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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: || Multivariate Number of Instances: || 45211 || Area: Business
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 (older 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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= FR ERIR) DUSRHCIRDPT = EEBEHIF DI, T—IDRT—)UCL O THERNZENS
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JEPEIBEI IS AAUYY (k-means) — EITHE (1/3)
[21h] — [ZE=EfFI] = [V5A59—21] 29Uv5

SAS Enterprise Guide
IPAWE)  REE FFY FAIK

Fotaz0-
37 bank_marketing csv

BREAYA) TO7540) Y-MD  AMIH | B-&-

HESH -

W | ™~ |Beg 7O¥RI0-

A (bank_marketing csv) A LA — b

53 bank_marketing csv M5 Litt—bENET -5
£ 1BRERR

Eans-p Ea-r Boy Qre
& JIVILENERL By IIVENSQ T Where ZW) | 7-5(D) ~ §

(2

FEHE) ~ 737G

X - ZEN - | B

» IAD-

D0 A EmTR @ B

cellular

@ #w 4 wmx A =wE A ¥E AW 0%
1 unemployed  married primary no 2
2 33 services married ‘secondary no ': ]
3 35 management single tertiary no "
4 30 management married tertiary no >i
5 59 blue-collar married secondary no '
6§ 35 management single tertiary no i /L-rEE)
7 36 self-employed  married tertiary no i
8 39 technician married secondary no
41 entrepreneur married tertiary no F-IIMZVIN)
43 services married primary no -88 yes yes
39 services married secondary no 9374 yes no
43 admin. married ‘secondary no 264 yes no
36 technician married tertiary no 1109 no no
20 student single ‘secondary no 502 no no
31 blue-collar married ‘secondary no 360 yes yes
16 40 management married tertiary no 194 no yes
17 56 technician married ‘secondary no 4073 no no
18 37 admin. single tertiary no 2317 yes no
19 25 blue-collar single primary no =221 yes no
20 31 services married ‘secondary no 132 no no
21 38 management  divorced unknown no 0 yes no
22 42 management divorced tertiary no 16 no no
23 44 services single ‘secondary no 106 no no
24 44 entrepreneur married secondary no 93 no no
25 26 housemaid married tertiary no 543 no no
26 41 management married tertiary no 5883 no ho
27 55 blue-collar married primary no 627 yes no
28 67 retired married unknown no 696 no no
29 56 self-employed  married ‘secondary no 784 no yes
30 53 admin. married ‘secondary no 105 no yes
31 68 retired divorced secondary no 4189 no no
32 31 technician married ‘secondary no 171 no no
33 59 management married ‘secondary no 42 no no
34 32 management  single tertiary no 2536 yes no
35 49 technician married tertiary no 1235 no no
36 42 admin. divorced secondary no 1811 yes ho
37 78 retired divorced primary no 229 no no
38 32 blue-collar married ‘secondary no 2089 yes no
39 33 management married secondary no 3935 yes no
40 23 services single tertiary no 363 yes no
4 38 management single tertiary no 11971 yes no
42 36 management single tertiary no 553 no no
43 52 blue-collar married ‘secondary no 117 yes no

v HEESHQ..
B ESEESRHA)..
B ERSHHE

[

BRISHD UL Mo con

unknown
cellular
unknown
cellular
cellular
cellular
cellular
cellular
cellular
cellular
unknown
cellular
cellular
cellular
unknown
cellular
cellular
cellular
unknown
telephone
cellular
cellular
telephone
cellular
cellular
cellular
cellular
unknaown
telephone
cellular
cellular
unknown
unknown
cellular
cellular
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JEBEBI IS AAVYY (k-means) — EITHIE (2/3)

ERlD [ZHUAN] &D. BERIOZEHZEIR
- ARID [PIREE] (CRSYI&ROYT

| Local:WORK.BANK_MARKETING @) 75A5-417

=
LEYLS e
BE=
| B F—AY=2A:  Local WORKBANK_MARKETING —
&’f HE &7\07_{”}&: 7&[.; ﬁ*(ﬁ)
: J01F7«
ZEAMA) BANOEET)
[z (] spaer &
I 0 e e e 1 a =y
1 wo 1 ~(2) Fan
, ] ?%;;;’ : @ ERTHES(Q-D) ” 1
% > @) BRiERE g X E
| | DEE i @) BIRERIHOSEAEE) Hﬂg;ﬁw'ﬂi&
’ 1 AFE 5 I @ xeon—moaaEs | 2 BUYERIZEEL
| Asposth-rEBTETRE | @) BRESNSOEREH
f ] @ZFEW*‘«HE;L-W I LD et ROEETE
' 1 AEED-VOEE @ ononm
; | AEAn-vosE H @) EEAT, GRIRDERR: 1
. | A B i 8 SRULOMB GEIRO_ERR: 1)
| @& H
| A RiRER A i
| @ BRERISOFIAL) ' @
| @ F o -Uep s ERE i f
| @ BERNSOREEH ! |
| @ Fru-URiERE I R=wA Q RMw
! | A\ B - I RSy & ROvT
| AxEgreeoes i
Zl3-F07 LEL-(©) =R v | RS Feuto)l NI
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JEREIBEN IS AU (k-means)

E)RIVDS [IS5RAF=TAZ1— #IUvH
PS5 AT —=EDS[K-meansik]&i#EIRU., EITRY>

EITHE (2/4)

| Local:WORK.BANK_MARKETING @) 75A5-417

= 5

| oors-
I g;;;gm Keneme 250 A7
Fhlis ! ’ .%m:xa HH(M):
| BT
2 —FEIR(D) TE
IR LD —FEISTETSHE:

1

{ERYDIZAN—EEEIRTI T,
K-means ;BT -0y FEESERERLTHD, H528 -0 35 N RIEECEJE:
EHSAR-(EINHTENGA THA -2 L OFHTESRESNZT ., PRRTDET.

F9o COFETE, D22 -OPLE, PV LERTLTIRR IR
RIES(R R BENESENTOEE T,

13- kO LEL—(0)
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JEBEEBI IS AAVYY (k-means) — EITER

« BEMRUFEBDIIAH) T TlE BIFTRIDFFEF NN ERIRZITOMNENDD . BT
(ClE. BDIAANCHEFB5RBAELNDIENER] (=529MToFgMm) ZHESRL TLK

o« RIEU DSRATENZTE 2L DITFERMEMIEL. BERDSERICEHULRS

ANUTSBIZE S
[ O
DoA8— 19
% 713'_::'_7_?_5!: Fam FEPFHERS (O BREREZH REEZFOSSEERG) e POEZDFE R EZEEMO ZBEE F N — a0 EEoE
S 2
;; : 10BEDISAIET (. DAFTEE R OARIRD
ok WYL A yaNEE
% ! — JS2A9BERSUTEET
9
19 |0
]

D28 -RERE J

!

/) @P32B- FE FHEITIES(Q-D RIEEHH REEEFOZFERER) ¥l N PORBOBR R EEIL0 EBH B FvD N RO RO
= |1 | 10.624434 914.738296  8.158936 266.086384 3.141028 104.412924 1.759779
Z |2 13.982131 1001.617043  9.703951 137.781590 5.240865 0.000000 0.000000
A |3 9.541162 1331.760407  7.783432 186.779984 1.672932 75.061185 0.833550

4 : : ; : : : :
/I9 5 11.775895 1453.982754  7.924218 221.608726 2.706275 99.942127 1.985237
D 6 11.079260 739.135099  6.912147 72.348117 2.603417 166.575392 1.536591
= |8 13.595561 627.239701  8.158037 195.038778 1.982062 30.052038 1.060660
#E 9 | 12.809806 1235.598737|  8.375133 158.657220 5.467999 78.994544 2.306555
e 10 | 9.911711 252414859 8524424 261.749378 3.120457 90.531743 1.445706
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IEPEIBEV IS AAVUSY (k-means) : JTATHZEE - RITHE

BRIAYMA)  TOJSAP) Y-IUD)  AILTH)
J5A9-4% -

B-& 48

Banr-s Bar By @ es

O BEFOERLEFR| G FRIOZEEWY) | TIAR-MX) ~ EEN) ~ £l

| ‘ SATDZEE(Y) (Ctrl + Enter) i

[ Local:WORK.BANK_MARKETING () 755 —-417+

AIrFEROE®E LCHNT
LEAZI1— [FRVDEE] 2IVv7

K-means 8528773

i | 5525
- | 72
@% AT
;ER; . CBETRIRG
OFLEN)
® K-means (K
O Ward (W)
BANSAR-HEIEELE Y.

BRADSAR—E(M): 2]

-
-

BN 1

o —FE#H(D)

JJJJJJJJ

v

e K-meansd5A9—-ATSaVICT,
[BAYSRY-H] % 3 |

13- Fa7 LEL—(C)
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JERERBIN IS AAUYY (k-means) : TIAIEEE - RITiEE

V&ISAHIDEE —
BISAVICFRIRT BT -5 DY "]

DA - OEE) -

S R ,,

RMS F YR —Say FiE RO 2=
D28 - EREERE FTCORAER 85 DI85 — .00 Bl

500 —

1 97 2133.8 24363.6 3 14502.2 1 m
2 1. = 0 1 55589 9 U = 0 3uuuﬁﬂﬂﬂgﬁul2;1]@0;[]20%20;[]20@00l]3l]300306002['19004020_[]‘05002800501005040[]sl]muﬁul][]l]sﬂsuuﬁuﬁl]UF
L
3 44\23 6 8220.7 1 14502.2 FREIgRS (1-0)
HEICIHLT. J5252(3. [FFRIFIIERS]0ANENIIREENTNVS

2ERREHS 2HYY I EEH - ANEZIRVWTEREIT or V5 A5E 24O LICUTHET
V&I I AFCH T BRBZE L DIERAR) (F196E)

H528— 1
D325 FE|FRETH9ESOA-D E 5 B ¥ E B 5 EE ()] X v\ POEBOE R EZEIS0 EB B I Fv N2 R0 EEI0E
1 43.8556] 15598.1030¢ 15.7113¢ 202.8866 2.74227 38.32990 0.58763
2 60.0000(] 71188.0000( 6.0000 205.00001 1.00000 -1.00000 0.00000
3 41.10694 1096.0054 15.9220 265.314/ 2.79516 39.80737 0.54171

932491 : BEHZLN, REOIZ1=T—-23aVnEHE

5  BREHDBND, BEOISI=F—YavhiE
v &5 2SI B SRS OB B oD BN, BROISI=T >3 NRE

DA -BRERE

D25 - Fiw FRIFES(O -0 RREEH RBEEEHFO SRR ¥y POEBOE BB EZEI-0 EBHE v A0 EEE0E
1 11.316461 5642.461735  8.111153 157.542645 3.485919 88.519621 1.512122
3 10.550480 1718.206591  8.251065 261.531447 3.101714 100.378596 1.697635
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(B%F) JS5AI-BSODT—91E & EMD (1/3)

BRICAYA)  FO754P) Y-MD AMTH) | B-S-EH G &
DSRG-57F -
Bl AhF—4 Ela-g P s @ #e ﬁ*ﬁﬁi@@ﬁikﬁut

O BEFOERLEFR| G FRIOZEEWY) | TIAR-MX) ~ EEN) ~ £l

‘ [ATDHZEE(Y) (Ctrl + Enter) i

LEAZI1— [FRVDEE] 2IVv7

H=—
JaRT4

-=--p ] K-means H325—(K)

[ Local:WORK.BANK_MARKETING @ 7525 -4 #7(k=3)

7R
D3AR-

WD)
HSAR2—(C):
10 |2

N FVAERIAZL—EIUYIU,
[K-meansd3AF—-1DFIvIZANS

LocalWORK TREE TreeData £82(0).

e oL pata | 0.

F=2 3
EHT-RERFID EHEFRTIBP)
HSAHR— —F —H(D) B ERIFEED
LocalWORK CLUSClusterData ZH3(B). % U (CCOXL)

El3-FoZ LEL—(C) :I%f"r(R) vI {FTF(S)

Fe

AT
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(%) J5A9-BSDT—4t & EBMDIF (2/3)

[HBHF—F519T=IVvI9BE

A\

Bl an7-s -3 me [CLUSTER]b?Ab‘iﬁlEh'CH%
O FPAI0ZEEY) |§ TABA JIVENS(Q WP Where (W) | 7-%(D) ~ TR&EEHE) - J57(G) - 44(2) - | TIAR-RX) - ZEEN) -

& 3B AR @ TR L\HEL0 ABALYO A sute @ mwenD A BwEsA @ PLNEN g Foly @ BUEED g Erity o FTFey ngggij @ OLUSTER |3 DIsTANGE
1 primary no 1787 no ho cellular 19 oct 79 1 -1 0 unknown no 3 65663940173
2 secondary no 4789 yes ves cellular 11 may 220 1 339 4 failure no 3 36429642192
3 tertiary no 1350 ves no cellular 16 apr 185 1 330 1 failure no 3 356.87202241
4 tertiary no 1476 yes yes unknown 3 jun 199 4 -1 0 unknown no 3 327.10671707
5 secondary no 0 yes no unknown 5 may 226 1 =1 0 unknown no 3 1160.2056178
] tertiary no 747 no ho cellular 23 feb 141 2 176 3 failure no 3 451.11164555
7 tertiary no 307 ves no cellular 14 may 341 1 330 2 other no 3 903.02117766
8 secondary no 147 ves no cellular 6 may 151 2 -1 0 unknown no 3 10189044937
9 tertiary no 221 yes no unknown 14 may 57 2 -1 0 unknown no 3 961.28605959
10 primary no -88 yes yes cellular 17 apr 313 1 147 2 failure no 3 1252.1927541
1 secondary no 9374 yes no unknown 20 may 273 1 -1 0 unknown no 3 82154561176
12 secondary no 264 vyes no cellular 17 apr 13 2 =1 0 unknown no 3 908.36809445
13 tertiary no 1109 no no cellular 13 aue 328 2 -1 0 unknown no 3 90.173090227
14 secondary no 502 no no cellular 30 apr 261 1 -1 0 unknown yes 3 65840906959
15 secondary no 360 ves ves cellular 29 jan 89 1 241 1 failure no 3 84238629128
16 tertiary no 194 no yes cellular 29 aug 189 2 -1 0 unknown no 3 96857427861
17 secondary no 4073 no no cellular 27 aue 239 5 -1 0 unknown no 3 29148085107
18 tertiary no 2317 yes no cellular 20 apr 114 1 152 2 failure no 3 11735487031
19 primary no =221 yes no unknown 23 may 250 1 =1 0 unknown no 3 13804419663
20 secondary no 132 no ho cellular 7 jul 148 1 152 1 other no 3 10394669453
21 unknown no 0 yes no cellular 18 nov 96 2 -1 0 unknown no 3 1171608764
22 tertiary no 16 no no cellular 19 nov 140 3 -1 0 unknown no 3 11501797634
23 secondary no 106 no no unknown 12 jun 109 2 -1 0 unknown no 3 106492077
24 secondary no 93 no no cellular 7 jul 125 2 -1 0 unknown no 3 1075.6045291
25 tertiary no 543 no no cellular 30 jan 169 3 -1 0 unknown no 3 62474149137
26 tertiary no 5883 no no cellular 20 nov 182 2 =1 0 unknown no 3 47252542419
27 primary no 627 ves ho unknown 5 may 247 1 -1 0 unknown no 3 533.79651123
28 unknown no 696 no no telephone 17 aug 19 1 105 2 failure no 3 490.18959856
29 secondary no 784 no ves cellular 30 jul 149 2 -1 0 unknown no 3 39480371599
30 secondary no 105 no yes cellular 21 aug 74 2 -1 0 unknown no 3 10716552078
31 secondary no 4189 no no telephone 14 jul 897 2 -1 0 unknown yes 3 30959542112
32 secondary no 171 no no cellular 27 aug 81 3 -1 0 unknown no 3 10055608977
33 secondary no 42 no no cellular 21 nov 40 1 -1 0 unknown no 3 11399531316
34 tertiary no 2536 yes no cellular 26 aug 958 [ -1 0 unknown yes 3 15425002593
35 tertiary no 1235 no no cellular 13 aug 354 3 -1 0 unknown yes 3 124 44802746
36 secondary no 1811 yes no unknown 14 may 150 1 -1 0 unknown no 3 66364503127
37 primary no 229 no no telephone 22 oct 97 1 -1 0 unknown yes 3 9463063197
38 secondary no 2089 yes ho cellular 14 nov 132 1 -1 0 unknown yes 3 940.72240681
39 secondary no 3935 yes no cellular 6 may 765 1 342 2 failure yes 3 28372176662

osas
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(8%8) V)5A59—-BSDT—71t & BN (3/3)

» D5AA-BEET LT BILT. #rABYIDOTERILZEMZHTHEIEEE 2D
« BIZIE JISRI-CEIC IEHIFAEREZMEE ) OERZHEERI LN TED

DI BEERS (v ML—ANUIN

EMTREITER |
:l £k
™ THASRYTEE ast
e 1 oo
1 no yes
B’es:‘ ERITEEItERITERILEHRITERL
: h5285—
! 1 90 92.78 rd 7.22]«.97  100.00
: 2 110000 31 100.00
| 3 3909 88.38 514 1162|4423 100.00
| nc.:| Safl 4000 0040 021 11.02 4521 100.00
& :
Mg ey 1
M .
o yes,
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JEPEIBEI IS AIVUYY (k-means) : DI —JTZEE - RITHE

« BIRIE 1) £ RHE ) TR —TENIT, &R DI —TRTITAFISY
ARATLEVEAE, (I —TES 2REVTISAIIVIETS

[ Local: WORK.STNDSTANDARDIZED () 7525 -447 (2)

7017«

2]
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BAD2OE Rl
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,

e
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JEBEIBII IS AAVUYY (k-means) : DI —TEE — RITIEE

o DN —TEEEERTBILT. (2B DR TO/I— >3, IRZNE ORTO/ -
SHTETNENITICENTES

- Flo. BERBUIN-THETOIS R

T LB S B E TR 215/ N5 el sEEN'®D

D328 - 2¥)
P
RMS F YR 3y FiF | REIF( il
D28 - EREEEE FTORARR 8BRS D28 — F.6M0 B

17 K 487 5129 3765.9 3 6238.5
ol 2 2 20469 7658.8 3 15799.9
Y 8 32 8776 5452 5 1 6238.5
= D281
LEPRES o FRPIES (] ) REEEH R EOE SO ZFEEE () Sy A — DO EERI0R R X E EMS0 F8 H 3 X v N — fid R ER|01ER
[1 42 09651 1104.28542  15.60780 561.64476 2.27105) 69.17659. 1.08624]
£ 43.0U0uU Z‘fH.UUUUU 125000V 431.5UUUU 1.3ULfJ -1.Uuuuu u.uuuuu
3 48.06250 714125000 16.62500 42359375 225010 64.81250 1.21875

EHPTIIREREOEBBIELILL TV,
| BEIERORE - SEIBRREN 53|

DT B —-0R¥
=R
RMS A Y X -3y FiE  REH HaAlls
DI85 - EEREERE FTO TARHE BZ5 D328 - F.L RO B

EE 1 90 2126.3 | 24400.2 3 14601.2

E)) 2 1 : | 0 { 55529.7

s 3 3909 651.0 . 8257.0 1 14601.2

£ !

2] ! D38 — ¥y .
D528- FEERERE (-0 BEEEE BEEEE0SEITE ) Fey N POEEDE R EEENS0 EiB BB v N— HinBEI0K
1 43.10000 15:358.34444 15.81111 193.06667 2.844-:L 37.03333 0.61111
2 A0 NNNNN 7*"?9 nnnnn [salalalalal 205 NNNNN g nnr‘*' _1. 00NN N NNNNN

I 3 4094474 1057 15221 15.95446 22711921 2 86314 3599181 0 46815 I
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