ECLTS5810/SEEMS5750 E-Commerce Data Mining Technique
2024-2025 First Term
Assignment 1 Solution reference

Please note that the provided solution is not the only correct approach for solving
the problems.

1) Data preprocessing

3.

Preprocess  Classify  Cluster  Associate  Select attributes  Visualize
Open file. Open URL & weka.quiGenericObjectEditor X Edit, Save.
Fater weka filters.unsupervised attribute Discretize
Choose  Discretize -B6 -M -1.0 R 1 -precisia a0 Apply
Current relation An Instance fliter that discratizes a range of numeric More
atfributes in the dataset into nominal attricutes. Capabiliti Type: Numeric
apabilities | Loy 67 Unique: 3 (0%)
Attributes Value
attributelndices | 1
Al Mane 18
| binRangePrecision 6 88
. Mo Nar 40114
1Oage bins 6 10313
= 2 ljob debug  False .
3 3 marital
| 4 education desiredWeightOfinstancesPerlnterval  -1.0
I: SCJdefautt doNotCheckCapabilities  Fal
3 oNotCheckCapabilities  False ~
6 housing B
7 loan findMumpins ~ False ~
. 87 contact v | visualize All
i [ Jmonth ignoreClass  False v
s 10 day of week
3 " ‘d"y*i’_ -wee! invertSelection  False v
: uration
: 12 campaign makeBinary | False -
7 13 pdays
i 14 O previous spreadAttributeWeight  False -
4 15 (] poutcome useBinNumbers  False v
i 16 empuarrate
g 17 cons priceidx useEqualFrequency  False -
18 cons.conficx
. . o
Open... Save.. ok Cancel " X :

Status

oK Log a0

© Weka Explorer - o X

Preprocess  Classify  Cluster  Associate  Select attributes  Visualize

Qpen file Qpen URL Open DB... Generate. Unda Edit.. Save.
Filter
Choose | Diseretize -BG -M 1.0 -R 1 -precision 6 Apply
« Current refation Selected atiribute
= Relation: bank-additional-wekafilters.unsupervised.att. Attributes: 21 Name: age Type: Nominal
Instances: 4119 Sum of weights: 4119 Missing: 0 (0%) Distinct: 6 Unique: 0 (0%)
4 Attributes No. Label Count Weight
E All None Inwert Pattern 1 '(inf-29.666667]' 551 551
1 2 '(29.666667-4133333. 1936 1938
No. Name 3 (41333333-53] 115 1115
: i 4 '(53-64.666667] 457 457
; 2[job 5 (64666667-7633333. 40 40
| 3 marital 6 (76333333’ 18 18
b 4[| education
F 5[ | default
3 6 | housing
s 7( Jtoan
8 8] contact Class:y (Nom) ~ | Visualize All
o 3 | month
H 10| day of week oz
i 11| duration
12| campaign
d 13 pdays
14| previous
15 [ ] poutcome —
16 |empyarrate
17| cons.price.idx
18| cons.confidx i "
o
Status

oK Log “’ x0




4.

The filters.unsupervised.attribute.Normalize and filters.unsupervised.attribute.Standardize tools

cannot separate the normalization and standardization for different variables, so the MathExpression
tool is recommended for Q4 and Q5. (the PartitionedMultifilter is also ok)

K © weka
Preprocess  Classify  Cluster  Associate  Select attributes  Visualize
Open file.. Open URL.. Open DB... Generate... Undo Edit... Save...
| Filter
Choose ‘MathExpression -L (A-MIN}/{MAX-MIN) -V -R 11 Apply
ji Current relation Selected attribute
Relation: bank-additional-weka filters.unsuperyicad att & 7 Mama duratinn Type: Numeric
Instances: 4119 © weka.guiGenericObjectEditor X ct: 828 Unique: 282 (7%)
¥ Attributes wekafilters.unsupervised attribute MathExpression Value
All None | About 0
| | 3643
1 Ne. Nai  Modify numeric attributes according to a given More 256.788
| I mathematical expression. Capabilities 254704
4| education
5 default
n 6 |housing Ceg) False v
7Uloan doNotCheckCapabilities  False v
& | contact
{ 9 Imonth expression  (A-MIN}/(MAX-MIN)
10| day of week ;
S i ~ ~ | Visualize All
b | 11 I duration ignoreClass  False
12 |campaign ignoreRange 11
h | 13 | pdays
14 [ previous invertSelection  True ~
.' 15[ | poutcome
1 16 |empuvarrate Open... Save... OK Cancel
17 | cons.price.idx -
18 | cons.confidx
19(_Jeuribor3m
| 20 nr.employed
217y
118 a3
8 status
oK Log w x0
———— —
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© Weka Explorer
Preprocess Classify ~ Cluster  Associate Select attributes  Visualize
Open file. Open URL.. Open DB... Generate... Undo Edit.. Save..
t
Filter
Choose  MathExpressien -E (A-MIN)/(MAX-MIN) -R 1-10,12-20 Apply
' Current relation Selected attribute
4 Relation: bank-additional-wekafilters.unsuperyiced att Atteibutac: 31 Mame: dueation Type: Numeric
w Instances: 4119 & wekaguiGenericObjectEditor X et 828 Unique: 282 (7%)
:'_ Attributes weka filters unsupervised.attribute.MathExpression Value
i 0
All None About
3643
o No. Nar  Modify numeric attributes according to a given More 256.788
10 age e Capabilities 254704
2 ljob
3 | marital debug | False bl
4| |education
x» 5 default doNotCheckCapabilities = False
6] housing expression | (A-MIN)/(MAX-MIN)
7 _lloan
8 | contact ignoreClass | False ~ ~  Visualize All
9 month
10 day of week ignoreRange  1-10, 12-20
U MGl invertSelection | False ~
12 campaign
13 pdays
14 previous Open.. Save... OK Cancel
15 poutcome
16 empuyarrate
17 | cons.price.idx
18 cons.confidx
= ™ 1
n LT ha3

Status
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& Weka Explorer — o x
Preprocess  Classify  Cluster  Associate  Select attributes Visualize
Open file... Open URL... Open DE... Generate... Undo Edit.. Save..
" Filter
Choose  MathExpression -E (A-MIN)/(MAX-MIN) -R 1-10,12-20 Apply Stop
" Current relation Selected attribute
. Relation: bank-additional-weka filters.unsupervised.att... Attributes: 21 Name: duration Type: Numeric
w Instances: 4119 Sum of weights: 4119 Missing: 0 (0%) Distinct: 828 i
j iributes Statistic
1 Al None Invert Pattern Minimum 0
Maximum 1
- No. Name Mean 0.07
age StdDev 007
job
marital
education
1 default
! hausing
loan
contact Class: y (Nom) ~ | Visualize Al
month
day_of week
campaign
pdays
14 previous
4 15 poutcome
. 16 emp.wvar.rate
| 17 [ cons price.icx
a4 181 cons.confidx
nave -
o 7 1
| n ns 1
Status
oK Log o x0
= w
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© Weka Explorer (m} X
Preprocess  Classify  Cluster  Associate  Select attributes  Visualize
Open file... Open URL.. Open DB... Generate... Undo Edit... Save.
Filter
1 Choose  MathExpression -E (A-MEAN)/(SD) -R 11 Apply Stop
| Current relation Selected attribute
Relation: bank-additional-weka filters.u att 21 - Mame duration Type: Numeric
Instances: 4119 & weka.guiGenericObjectEditor X ct: 828 Unique: 282 (7%)
Attributes wekafilters.unsupervised.attribute.MathExpression Value
Al None | - About 0
| 1
' No. Nan  Modify numeric attributes according 1o a given More 0.07
- e ‘-w‘ mathematical ‘exprassion. Capabilities 0.07
4| |education
5[ |default
6 ) housing debug False v
7] loan doNotCheckCapabilities ~ False v
8| | contact
a9 month expression  (A-MEAN)/(SD)
10| day of week i
1 du‘r’ihiu’n ignoreClass = False ~ ~ | Visualize All
12[ | campaign ignoreRange 11
13 pdays
14 previous invertSelection  False ~
15| poutcome
16 ] emp.varrate Open... Save... oK Cancel
17 | cons.price.idx
18| cons.confidx
19 euribor3m
20 nremployed
21y
—_— = 1
n ns l

Status
0K

Reference link:

https://weka.sourceforge.io/doc.dev/weka/filters/unsupervised/attribute/MathExpression.html



https://weka.sourceforge.io/doc.dev/weka/filters/unsupervised/attribute/MathExpression.html

& Weka Explorer - o *
Preprocess  Classify  Cluster  Associate  Selectattributes  Visualize
Open file... Open URL.. Open DB. Generate. Undo Edit... Save...
Filter
| Choose [MathExpression -C (A-MLAN)/(SD) -R 11 Apply
Current relation Selected attribute
Relation: bank-additional-wekafilters.unsupervised.att. Attributes: 21 Name: previous Type: Numeric
Instances: 4119 Sum of weights: 4119 Missing: 0 (0%) Distinct: 7 Unique: 0 (0%)
LA e Statistic Value
Al None Invert Pattern Minimum -0.351
Maximum 10723
| Ne. Name Mean 0 4
4[| education Stdbev !
5| default
6/ | housing
71 lloan
8[| contact
9/_Imonth
10[day_of week Class: y (Nom) Visualize All
111 duration
12 [ | campaign
13| pdays
15| poutcome
16 | empuvarrate
17 [ cons price.dx
18| cons.conf.idx
19 | euribor3m
20 | nremployed
210y
T )
a8 nm
Status
oK Log - 0
6.
& Weka Explorer = (m] X
Preprocess Classify Cluster Associate Select attributes Visualize
Open file... Open URL... Open DB... Generate... Undo Edit... Save...
Filter
Choose  NeminalToBinary -R 2,4 Apply Stop
“ Current relation Selected attribute
9 Relation: bank-additional-weka filters.unsupery € weka.gui.GenericObjectEditor X Type: Nominal
Instances: 4119 . ) . . nct: 6 Unique: 0 (0%)
= weka.filters.unsupervised.attribute.NominalToBinary
|| Attributes Count Weight
vel | ~About
il All None 551 551
; | Converts all nominal attributes into binary numeric More 1938 1938
@ No. Napj |~ attributes, Capabilities | 1115 1115
10 age 457 457
| 2[_job=blue-collar attributelndices | 2,4 ° 40
3| | job=services 18 18
4[ | job=admin. binaryAttributesNominal = False v
5[ |job=entrepreneur
. debug  False v
6| |job=self-employed
| 71_|job=technician doNotCheckCapabilities | False v =
o 8/[ | job=management v | Visualize All
9[ | job=student invertSelection = False v
10 [_|job=retired
J_ . spreadAttributeWeight = False v
11| | job=housemaid
12[_|job=unemployed transformAllValues = False v
13| | job=unknown
14 [ | marital o S oK c |
en... ave... ance
15[ education=basic.9y P
L 16 | education=high.school —F
17 | | education=university.degree
18| | education=professional.course -
e -
— 18
o Status
“ oK Log w x0



fo Weka Explorer = (m] P |
Preprocess  Classify ~ Cluster  Associate  Select attributes  Visualize 1
] Open file... Open URL... Open DB... Generate... Undo Edit... Save...
Filter
Choose |NominalToBinary -R 24 Apply Stop
Current relation Selected attribute
Relation: bank-additional-weka.filters.unsupervised.att... Attributes: 39 Name: job=blue-collar Type: Numeric
Instances: 4119 Sum of weights: 4119 Missing: 0 (0%) Distinct: 2 Unique: 0 (0%)
Attributes Statistic Value
Al None Invert Pattern Minimum o
Maximum 1
No. Name Mean 0215
1[ Jage StdDev 0411
2 o lue-collar
3| job=services
4| |job=admin.
5| |job=entrepreneur
6/ | job=self-employed
4 7/ | job=technician
8[| job=management Class: y (Nom) ~ | Visualize All
9| | job=student
10|  job=retired 3235
11 job=housemaid
12 [ | job=unemployed
13 [ job=unknown
14 [ | marital
15| | education=basic.9y
16 [ education=high.school
17 | | education=university.degree 64
18| | education=professional.course
Remove 0 o o o o o o o o
e T —
n ns 1
Status
| Log x0
g -
Correlation:
€ Weka Explorer - a x 1
Prepiocess  Classify  Cluster  Associate  Selectattributes  Visualize F
| Attibute Evaluator —
Choose  CarrelationAttributeEval

Search Method
Chaoose
|| Attribute setection Mode

) Use full raining set
Cross-validation |

i
1
Ma class
Start 1
Resul list (right-click for options)

e

Status
oK.

Ranker -1 -1.7976931348623157E308 -N -1

Attribute selection output
—- Attribute Sslection on all input data =—-—-

Search Method:
Attribute ranking.

| Attribute Evaluator (supervised, Class (nominal): 33 yi:
Gorrelation Ranking Filter
Ranked attribures:
418! 29 auraticn
34324 39 nr.employed
3 31 pdays
29856 37 euriborim
268322 3¢ emp.var.race

2859 32 prewious
18316 23 poutcams
1374 26 contact

09833 35 cons.prl
07837 10 jobmretired
07651 23 gefault

07609 30 campaign

06778 2 job-blue-callar
05578 ® jobes
085505 27 memeh
08438 36 cona.contide

s

dent

04495 17 education-university.degres
04456 15 education=basic.8y

04008 4 job-admin.
03758 14 marital

03428 5 jobesntreprensur
03297 12 Job-unemployed
03041 21 ednzacion=unknoun

02946 1 age
02708 18 education=basic. Gy

02284 20 education=hasic.ty

02125 3 jobmservices

0178 & jobmself-employed

01591 @ Job-management

01485 18 education-professicnal.course
01381 28
00903 7

1oan
ob=technician

00717 16 mdnzarionshigh=cheal
00846 22 edumation=illiterate
00504 11 job-housemaid

00485 20 day_of week

00225 24 housing

100217 13 jebmunknown

Sslected attributes:

Log

29,38, 31,37, 34, 32, 33, 26, 35, 10, 23, 30, 2,9, 27, 36,17, 15, 4,14, 5,12, 21,1, 19, 20, 3,6, 8, 19, 25, 7. 16, 22,

-0




Top 10: duration, nr.employed, pdays, euribor3m, emp.var.rate, previous, poutcome, contact,

cons.price.idx, job=retired
InfoGain:

€ Weka Explorer - [=] x

Preprocess  Classify  Cluster  Assoclate  Selectattributes  Visualize
Attribute Evaluator
Choose | InfoGainAttributeEval

Search Method
Choose  |Ranker -T-1.7976931348623157E308 -N -1

. Attribute Selection Mode: Attribute selection output

= (@) Use full training set
| Search Methed:

Cross-validation k | 10 Actribute ranking.
1
Ateribute Svalustor (supsrvissd, Class (nomimal): 38 y):
No claes mation Gain Ranking Filter
Start

Result list {right-click for options)

Ranker + CorrelationAttributeEval
7 - Ranker + InfoGainAttributeEval

30 campaign

23 defaul

job=blue-callar
beretired

8 jobestudent
marital
education-basic.sy

ucation=university.degree
Jobmadmin.
S job=entrepreneur

b=technician

job=management

¥
sional .course

a 0 o
~ [ n=high. schosl
o 1% educationsbasic.éy
t selected attributes: 29,36,37,38,35,34,33,31,27,32,26,1,30,23,2,10,5,14,15,17, 4,5,25,24, 26,3, 7,8, 6,13,11,12,22,21
¥
Status

oK g | g x0

Top 10: duration, cons.conf.idx, euribor3m, nr.employed, cons.price.idx, emp.var.rate, poutcome,

pdays, month, previous

Union: duration, nr.employed, pdays, euribor3m, emp.var.rate, previous, poutcome, contact,

cons.price.idx, job=retired, cons.conf.idx, month, (age)

8-9:

Bank-test-set.csv



]

Preprocess  Classify  Cluster  Associate  Select attributes  Visualize
Open file. Open URL Open DB. Generate. Undo Edit. Save.
Filter
Choose  RemovePercentage -P 800 Apply
Current relation Selected attribute.
Instances: 824 Sum of weights: 824 Missing: 0 (0%) Distinct: 6 Unique: 0 (0%)
Attributes No. lLabel Count Weight
Al None Invert Pattern 1 '(-inf-29.666667] 2% ]
2 '(29.666667-41.333333) 377 377
No. Name 3 '(41.333333.53) 2n 23
1 age 4 '(53-64.666667] 102 102
b 2 job=retired 5 '(64.666667-76.333333) 12 12
S 30 contact 6 '(76333333-inf) 4 4
F 5 duration
3 3 © wekaguiGenericObjectEditor %
- 6 pdays
1 71 previous weka filtersunsupervised.instance RemovePercentage
- 8 poutcome About
n cons.confidx Capabilities
12 euribor3m
13| nremployed debug  False
doNotCheckCapabilities  False
invertSelection  False Visualize All
Open. Save. oK Cancel
a
Status
ox oo | g x0
Bank-train-set.csv:
(134 S l b bRl
Set “invertSelection” to True
(<]
Preprocess  Classify  Cluster  Associate  Select attributes  Visualize
Open file. Open URL Open DB. Generate. Undo Edit Save.
Filter
Choose  RemovePercentage -P 80.0 -V Apply
Current relation Selected attribute
« Instances: 3295 Sum of weights: 3295 Missing: 0 (0%) Distinct: 6 Unique: 0 (0%)
Attributes No. Label Count Weight
" Al None Invert Pattern 1 (-int-29.666667) 453 453
8 2 '(29.666667-41.333333)" 1561 1561
:‘ No. Name 3 '(41.333333-53) 884 884
1 lage 4 '(53-64,666667) 355 355
M 2 job=retired 5 '(64.666667-76.333333) 28 28
3() contact 6 '(76.333333-inf) 14 14
K month
5Uduration © wekaguiGenericObjectEditor X
3 pdays
70 previous weka filters.unsupervised.instance RemovePercentage
10 (] cons.price.dx A filter that removes a given percentage of a dataset, More
mn cons.conf.idx Capabilities
12 euribor3m
13 nremployed debug  False
a 14y
doNotCheckCapabilities  False
invertSelection  True Visualize All
= percentage  80.0
» Open. Save. oK Cancel

Status.
oK




2) Modelling and deployment

10-11:

The classification result on training set:

& Weka Explorer - [u] x |
¥
Preprocess  Classify ~ Cluster  Associate  Select attributes  Visualize r
V' Classifier
g Choose J4B -C0.25 M2
Test options Classifier output
= o Srze UL e Lrse T a3
(#) Use training set
.‘_‘ Supplied test set Set
N O Cross-valdation Folds [ 10 Time taken to build model: 0.06 seconds
Percentage split % | 66 === Evaluation on training set
More optians...
Time taken to test model on training data: 0.01 seconds
(Norm) y | Sommary —
start Stop Correctly Classified Instances 3065 93,0157 %
Result list (right-click for options) Incorrectly Classified Instances 230 6.9803 %
3 trees. 4 Kappa statistic 0.583
Mean absolute error 0.1181
Root mean squared error 0.244
Relative absolute error 50.54 %
Root relative sguared error 77.1973 %
Total Number of Instances 3295
Detailed Accuracy By Class
TF Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
0.984  0.4%6  0.940 0.984  0.962 0.602  0.822 0.958 no
0.504  0.006  0.803 0.504  0.613 0.602  0.822 0.584 yes
Weighted Avg.  0.930  0.442  0.924 0,930 0.923 0.602  0.822 0.916
Confusion Matrix
a b <-- classified as
2878 46| a=no
184 187 | b = yes
Status
oK Log ‘ x0
The classification result on testing set:
& Weka Explorer = (m] x |
F i
Preprocess  Classify ~ Cluster  Associate  Select attributes  Visualize I
V' Classifier
g Choose J48-C025-M2 |
A
Test options Classifier output
Use training set
O set.. Time taken to build model: 0.02 ssconds
Cross-validation  Folds 10
Percentage splt % 66 Evaluation on test set
More options... Time taken te test model on supplied test set: 0.01 seconds
(Nom) y “ Summary
Start Stop correctly Classified Instances 744 50,2913 %
o N ) Incorrectly Classified Instances 80 9.7087 &
Result list (right-click for options) Eappalstatistic 0.3767
2 0 - treesJa8 Mean absolute error 0.142
Root mean squared error 0.2899
Relative absolute error 76.5953 %
Root relative squared error 97.7848 %
Total Number of Instances 824
Detailed Accuracy By Class
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
0.960  0.625  0.935 0.960  0.947 0.381  0.714 0.945 no
0.375  0.040  0.500 0.375  0.429 0.381  0.714 0.287 yes
Weighted Avg.  0.903  0.568  0.892 0.503  0.897 0.381  0.714 0.881
Confusion Matriz ===
a b <-- classified as
714 301 a=ne
50 30 | b= yes
Status
oc | g




@ Weka Explorer o x
Preprocess  Classify  Cluster  Assoclate  Select atwibutes  Visualize
Classifier
Choose |M48-C0.25 M 20
Test options. Classifier output
Use training set Size of the eree : 53
(®) Supplied test set St
N accribut € wekaguiGenericObjectEditor x
Percentogespit. % |66 1 o Wekaclassifiersrees 48
Mare opi
fore options.. ominnd - ABout
(mumeric  Classfor gensrating 8 pruned of LAprunsd C4 More
omy v | (nomina sermsnas e
P inal Capabilities
start =0 [ram—
Result list (right-click for options) (mmeric batchsize | 100
= (mumerid
164041 - mi ppedClassifier
16:42:54 - miscloputMappedClassifier | ("% binarysplits | Faise
{numerig collapseTree  True ~
(mumerid
(mmazid confidencefactor | 0.25
(mmeria
(mominall debug | False hd
doNotiCheckCapabilities  False v
Time X
doNotMakeSplitPointActualValue | False ~
e | minNumObj | 20
ime tak
== numDecimalPlaces | 2
——= Sunn numfalds 3
f‘""“: reducedrrorPruning | False v
e savelnstanceData | False ~
sean ans
oot mea wed [1
selative
Root zeld sublreeRaising | True v
Total e
unpruned  False -
- eta
uselaplace | False ~
[BOC Azes FRC Area Class
useMDLcorrection  True ~ 8631 0.944 no
o.631  0.201  wes
weighted 0. 631 0.88%
Open Save.. 3 Cancel
T
= b classified az
57 21 a=me
6 21 b-yes
Status.
.
4 € Weka Explorer - o x
Preprocess  Classify  Cluster  Associate  Select attributes
{ Classifier
g Choose M8 -C025-M20
Test options Classifier output
BNmEnTEe ree UL e Tree pos
() Supplied test set Set
) Cross-validation  Folds [ 10 Time taken to build model: 0.0l ssconds
Percentage split % | 66 Evaluation on training set
More options..
Time taken to test model on training data: 0 seconds
(Nam) y Y | === summary ===
Start g Correctly Classified Instances 3013 91.4416 &
Result list (right-click for opticns) Incorrectly Classiried Instances 282 8.5584 &
2055730 - trees )48 RKappa statistic 0.5438
20:59:35 - misc InputMappedClassifier Mean absclute error 0.1336
Root mean squared error 0.2584
Relative absolute error €6.7722 %
Root relative squared error 81.7515 %
Total Number of Instances 3285
Detailed Accuracy By Class
"I TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Rrea Class
0.961 0.450 0.944 0.961 0.952 0.548 0.815 0.956 no
b 0.550 0.038 0.639 0.550 0.561 0.546 0.815 0.488 yes
Weighted Avg.  0.914  0.404  0.810 0914 .1z 0.546  0.815 0.904
4 === Confusion Matrix
a b <—- classified as
2009 1151 a=no
167 204 | b =yes
14
i Status
oK Log - 0

The classification result on testing set:




& Weka Explorer

= o x|
B
Preprocess  Classify  Cluster  Assaciate  Select attributes  Visualize F
V' Classifier
R Choose J48 -C0.25 -M 20 ‘
"
Test options Classifier output
Use training set
®
ORLL LS set Time taken to build model: 0.02 seconds
Cross-validation Folds 10
Percentage split % 66 === Evaluation on test set ===
More optians... Time taken to test model on supplied test set: 0.01 seconds
(Nom) y - Summary
Start Stop Correctly €lassified Instances 733 £8.9563 %
o 5 Incorrectly Classified Instances 91 11.0437 &
Result list (right-click for options) Xappa statistic 0.3594
20:57:30 - trees.J48 Mean absolute error 0.1472
20:59:35 - misc.InputMappedClassifier Root mean squared error 0.2796
21:01:38 - trees.J48 Relative absolute error 78.2875 %
Root relative squared error 94.3052 &
Total Number of Instances 824
Detailed Accuracy By Class
1 TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
| 0.941  0.588  0.937 0.941  0.939 0.359  0.725 0.946 no
0.413  0.058  0.429 0.413  0.420 0.358  0.725 0.270 yes
i Weighted Avg.  0.890  0.536  0.888 0.690  0.889 0.359  0.725 0.880
=== Confusion Matrix ===
i
a b < classified as
700 44| a=no
‘ 47 33 | b= yes
4
Status
4 0K Log ‘ x0
b -

14:

In this case, model with minimum number of instances per leaf 2 has higher accuracy. So save this

model.

& Weka Explorer - (u] x
Preprocess  Classify  Cluster  Associate  Select attributes  Visualize
Classifier
Choose J48 -C0.25-M 20
Test options Classifier output
g srze UL tne Lree £E)
Use training set
(®) Supplied test set Set...
Cross-validation Folds [ 10 Time taken to build model: 0.06 seconds
Percentage split % | 66 = Evaluation on training set =
More options...
Time taken to test model on training data: 0.01 seconds
(Nom)y - = Summary =
Start Stop .
Correctly Classified Instances 3065 93.0197 %
Result list (right-click for options) Incorrectly Classified Instances 230 €.9803 &
Zanna statietig 0.583
19:12:58 - misc. View in main window arror 0.1191
19:13:11 - trees View in separate window fed error 0.244
‘ ite error 59.54 %
19:13:31 - misc] Save result buffer squared error 77.1973 &
Delete result buffer(s) E Instances 3295
Load model tcuracy By Class
Save model
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area FPRC Area Class
Re-evaluate model on current test set 0.984  0.456  0.940 0.984  0.962 0.602  0.822 0.958 ne
Re-apply this model's configuration 0.504 0.016 0.803 0.504 0.619 0.602 0.822 0.584 yes
0.930 0.442 0.924 0.930 0.923 0.602 0.822 0.916
Visualize classifier errors
Visualize tree patrix
Visualize margin curve Ll classified as
Visualize threshold curve >| a=no
Cost/Benefit analysis y| b= yes
Visualize cost curve >
Status
oK Log ‘ x0




15:

Age grouping (discretization):

Filter.unsupervised.attribute. MathExpression, enter the expression:

ifelse(A>29.666667,ifelse(A>41.333333,ifelse(A>53,ifelse(A>64.666606,ifelse(A>76.333333,6,5),4),3)

2),1)

Preprocess  Classify  Cluster  Associate  Select attributes  Visualize
Open file. Open URL.. Open DB.. Generate._

Filter

Choose -E ifelse{A> 29

Current relation
Relation: bank-new-clients

Instances: 2000 & weka.guiGenericObjectEditar
Attributes weka.filters.unsupervised.attribute. MathExpression Value
All None About e
98
Mo Nag  Medity numeric atiributes according o  given mathematical expression. e
10 Jage 12226
2 job
3 marital debug  False
N .
education doNotCheckCapabilities | False
5 default
| housing expression  ifelse(A>20.666667,ifelse(A> 41333333 ifelse(A>5
7 lloan E
8 contact ignoreClass  False v Visualize All
90 month ignareRange | 1
10 day_of week
11 duration invertSelection | True
12 campaign
13 pdays
14 previous Open._ Save. oK Cancel
15 poutcome !1
16 empuarrate i 14
17 cons priceiidx
18 cons.confidx . i
e ' g (TSI
n " an
Status
oK Log ‘ x0
NumericToNominal:
© Weka Explorer o
Preprocess  Classify ~ Cluster  Associate  Select attributes  Visualize
Open file.. Open URL... Open DB... Generate... Undo Edit. Save.
Filter
Choose  NumericToNominal -R 1 Apply Stop
Current relation Selected attribute
Relation: bank-new-clients-weka filtersunsupervised.at... Attributes: 21 Name: age Type: Numeric
| Instances: 2000 Sum of weights: 2000 Missing: 0 (0%) Distinct: 6 Unique: 0 {0%)
Attributes
o MY € wekaguiGenericObjectEditor X
Al wekafilters.unsupervised attribute.NumericToNominal
No. About
9 i
i A fiter Inrlumlng numeric attributes into nominal ones. More
i 2
i Capabilities
n 3
K- 4
o 4 attributelndices | 1
1 € debug  Fake v
7 ;
8] doNotCheckCapabilities = False | Misualize All
90
N 1000 invertSelection  False v
n
1200 Open.. Save. oK Cancel
13| paays q\
14 (] previous
15| poutcome
16| empuar.rate T
17| cons.priceidx
18 cons.confidx a2
pR ! D 00 L0 0 D0 P —
! as 5
Status.
oK Log ' x0
e R save.. : un S came e

7 felse(A>41.333333 ifelselA > 53;felse(A 6466666 felse(A>76.333333,6,5,4)3)2,1) -V -R 1

Selected attribute

Attributac 21

Edit.. Save._

Apply Stop

Type: Numeric
Unique: 6 (0%)




© Weka Explorer - o X
]
Preprocess  Classify ~ Cluster  Associate  Select attributes  Visualize
—
Open file. Open URL.. Open DB... Generate... Undo Edit... Save..
']
! Filter
Choose | NumericToMominal -R 1 T
Current relation Selected attribute
Relation: bank | a filters.un d Atributes: 21 Name: age Type: Nominal
Instances: 2000 Sum of weights: 2000 | Missing: 0 (0%) Distinct: 6 Unique: 0 (0%)
Attributes No. Label Count Weight
¢ Al None Invert Pattern I 42 342
22 891 891
No. Name 33 469 469
q 1 lage 44 212 212
2 Jjob 55 53 53
1 3| marital 66 33 33
4 |education
4 5[ default
6 _|housing
7 Jloan
¢ 87 | contact Class: y (St} Visualize All
3( month
fi 10| day_of week et
3 11 durati
9 12| campaign
131 | pdays
141 | previous
15 || poutcome s
16 empuwvarrate
17 ] cons price.idx FH
18] cons.confidx s
- — L
I
Status
oK Log 0
Rename Attribute:

1: (-inf-29.666667], 2: (29.666667-41.333333], 3: (41.333333-53], 4: (53-64.666667], 5: (64.666667-
76.333333], 6: (76.333333-inf)

& Weka Explorer = D X
Preprocess  Classify  Cluster  Associate  Select attributes  Visualize
1 Open file.. Open URL. Open DB. Generate... Undo Edit.. Save..
Filter
Choose |RenameNominalValues - 1-N *1: (-inf-29.666667). 2: (20.666667-41.333333), 3: (41.333333-53), 4 (53-64.666667], 5: (64.666667-76.3]  Apply
Current relation Selected attribute
Relation: bank-new-clients-weka filters unsupervised Attributes: 21 Name: age Type: Nominal
Instances: 2000 Sum of weights: 2000 Missing: 0 (0%) Distinct: & Unique: 0 (0%)
Attributes No. Label Count Weight
All Naone Invert Pattern 1 (-inf-29.666667) 342 342
2 (29.666667-41333333] E91 891
No Name 3 (41.333333-53 469 469
A T 4 (53-64.666667) 212 212
2 Jjeb 5 (64.666667-76333333) 53 53
3 [ marital 6 (76.333333-inf) 33 3
4[| education
5 default
6( | housing
7( lloan
8[| contact Class: y (Nom) Visualize All
9 | month
10| day_of week a2
11| duration
12| campaign
13| pdays
14 previous
15 [ poutcome a5
16 |empyar.rate
17 [ | cons.price.idx =
18 cons.conf.idx .
Status
oK Log 0

Dummy variable creation for “job” and “education”:



No. Name

1! lage

2| |job=technician

3| |job=blue-collar

4| |job=management

5/ |job=admin.

6/ |job=services

7| |job=housemaid

8| |job=self-employed

9 |job=unknown
10_|job=unemployed
11_|job=entrepreneur
12| |job=retired
13| |job=student
14 | marital
15| | education=professional.course
16 | education=basic.4y
17 || education=high.school
18| |education=university.degree
19| |education=basic.9y
20| |education=unknown
21| |education=basic.6y
22| |education=illiterate
23

default

Variable selection:

Chose those attributes selected in phase 1 Q7.

® © Weka Explorer - D X

Preprocess  Classify  Cluster  Associate  Select attributes  Visualize

Open file.. Open URL. Open DB. Generate.. Undo Edit. Save...
Filter
Choose NominalToBinary -R 2.4 Apply
Current relation Selected attribute
Relation: bank-new-clients-weka.filters.unsupervised. Attributes: 14 Name: age Type: Nominal
Instances: 2000 Sum of weights: 2000 Missing: 0 {0%) Distinct: 6 Unique: 0 (0%)
Attributes No. Label Count Weight
Al None Invert Pattern 1 (-inf-29.666667] 342 342
2 (29.666667-41.333333] 891 891
No. Name 3 (41.333333-53] 469 469
1 age 4 (53-64.666667) 212 212
2 job=retired 5 (64.666667-76.333333] 53 53
3 |contact 6 (76.333333-inf) 33 33
4 Imenth
5 duration
6 pdays
7 previous
8 poutcome Class: y (Nom) ~ | Visualize All
9 | empuar.rate

10 cons.price.idx 8ai

11 cons.confidx
w
,
I
Log 'ﬂ‘ x0

12 euribor3m
137 nremployed
14 )y

Status
OK

Duration normalization:
Expression applied: (A-0)/(3643-0)

The point is that the statistics should remain identical with that applied in bank-additional.csv



& Weka Explorer - o X
Preprocess  Classify  Cluster  Associate  Select attributes  Visualize
Open file... Open URL... Open DB... Generate.. Unda Edit... Save...
Filter
Choose  MathExpression -E (A-0)/(3643-0) -V -R 5 Apply tof
Current relation Selected attribute
Relation: bank-new-clients-weka filters.unsupervised... Attributes: 14 Name: duration Type: Numeric
Instances: 2000 Sum of weights: 2000 Missing: 0 (0%) Distinct: 839 Unique: 375 (19%)
HTR Statistic Value
Al None Invert Pattern Minimum 0.001
Maximum 0.997
No. Name Mean 0.106
1 age StdDev 0.103
2 |job=retired
3 contact
4 | month
6 pdays
71| previous
81 ] poutcome Class: y (Nom) v | Visualize All
91 |emp.varrate
10| | cons.price.idx
11 ] cons.cont.idx l
12| euribor3m
i3 | nrempioyed
14 ]y
I .
2
Rerm | RSP TR
| L o5 1
Status.
[a]3 Log il % 0
-
e

Standardize other numeric values:

Take the “pdays” as an example, the applied math expression should be:

wy

(A-960.422)/191.923, the mean and std values are chosen from original bank additional dataset in

phase 1.

2 & Weka Explorer = a X
Preprocess  Classify  Cluster  Associate  Select attributes  Visualize
Open file... Open URL... Open DB... Generate... Undo Edit... Save.
Filter
Choose  MathExpression -E (A-960.422)/191.923 -V -R 6 Apply
Current relation Selected attribute
Relation: bank-new-clients-weka filters.unsupervised... Attributes: 14 Name: pdays Type: Numeric
Instances: 2000 Sum of weights: 2000 Missing: 0 (0%) Distinct: 22 Unique: 5 (0%)
Attributes Statistic Value
All None Invert Pattern Minimum -5.004
Maximum 0.201
No. Name Mean -0.433
10 lage StdDev 1.697
2| job=retired
3| |contact
4| Imonth
5| |duration
7| previous
8[ | poutcome Class: y (Str) ~ | Visualize All
9| emp.varrate
10| cons.price.idx R L T—
11[_|cons.conf.idx
12| leuribor3m
13| |nremployed
14 ly
Remove ! 0] ] o 0 N o 0 ]
-5 -24 02
Status
oK Log ‘ x0
L e
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Apply StringToNominal to target variable “y” (Optional):

£ Preprocess  Classify  Cluster  Associate  Select attributes  Visualize

Open file...

Filter

Open URL... Open DB... Generate... Undo Edit...

Choose  StringToNominal -R 21

Current relation

Relation: bank-new-clients-weka filters.unsupervi

Instances: 2000

Attributes
Al

¢ No. i
4[ education
5 default

t 6 housing

) 70 loan
8 contact
9[ ' month

¢ 10(  day of week

| 11 duration

t 121 campaign

t 13| pdays
14 previous
15 poutcome
16| emp.var.rate
17 [ cons.price.idx
18 cons.conf.idx
19 euribor3m
20 nremployed
21y

Status
oK

Selected attribute
Attributes: 21 Name: y
Sum of weights: 2000 Missing: 2000 (100%) Distinct: 0
None & weka.guiGenericObjectEditor x

N weka filters.unsupervised attribute.StringToNominal

About
Converts a range of string attributes (unspecified number More
| i .
of values) to nominal (set number of values). Capabilities
attributeRange | 21
debug | False v
doNotCheckCapabilities | False v
Open... Save... oK Cancel

Aftrbute ts nefiher numels nor nominal

Remove

Save it in .arff format.

16:

Process shown in the specification.

Save...

Unique: 0

Log

(0%)

Visualize All



