In-Class Pair Activity: Data Preparation & Exploration (credit-g dataset)
Task Scenario
You are junior data analysts working for a bank. You have been given the credit-g dataset to understand customer credit data and prepare it for predictive modelling. 

Task 1: Dataset Exploration
1. The dataset contains 1000 instances.
2. It includes 21 attributes.
3. The dataset consists of both numerical and nominal attributes.
-  Examples of numerical attributes include duration, credit amount and age.
- Examples of nominal attributes include checking_status, credit_history, purpose, housing and job.

4. The class attribute is "class".
         - It has two categories: good (700 instances) and bad (300 instances).
         - The dataset is imbalanced, as the number of good instances is significantly   
           higher than bad instances.


Task 2: Data Pre-processing
Using Weka/Excel, perform:

1. Handle missing values (or explain what would be done if present)[image: ]

Figure 1: Handling missing values using the ReplaceMissingValues filter in Weka

Before applying any filters, the dataset was checked for missing values. Some attributes (e.g., credit_history) contained missing values.
After that, the ReplaceMissingValues filter was applied, and all missing values were successfully handled. As shown in Figure 1, this step ensures that the dataset is complete and suitable for further analysis.
2. Encode categorical variables (NominalToNumeric if needed)[image: ]


Figure 2: Encoding categorical variables using the NominalToBinary filter in Weka

Before applying any transformation, the dataset included several categorical attributes, such as checking status, credit history and purpose. These types of data cannot be used directly by some machine learning algorithms, so they need to be converted into numbers.
To do this, the NominalToBinary filter in Weka was used. This method transforms each category into binary values (0 and 1).
As shown in Figure 2, all categorical variables were successfully converted into a numerical format, making the dataset ready for modelling.


3. Check class balance (good vs bad)

Discuss whether the dataset is balanced and if techniques like SMOTE would be needed.[image: ]

Figure 3: Class distribution (good vs bad) in the dataset

Before applying any preprocessing, the class distribution was analysed.
As shown in Figure 3, the dataset is imbalanced, with 700 instances labelled as good and 300 labelled as bad.
This imbalance may affect the performance of machine learning models, as they can become biased towards the majority class.
To address this issue, techniques such as SMOTE can be used to increase the number of minority class instances.
Task 3: 
Models Used
In this task, three classification models were built and evaluated using Weka:
1. J48 Decision Tree
2. Random Forest
3. Logistic Regression
All models were tested using 10-fold cross-validation, which provides a more reliable evaluation by splitting the dataset into training and testing parts multiple times.

1. J48 Decision Tree[image: ]

Figure 4: J48 classification results using 10-fold cross-validation in Weka
J48 - Key Results
Accuracy: 71.1%
Precision (weighted): 0.699
Recall (weighted): 0.711
These results show a moderate performance of the J48 model.
2. Random Forest[image: ]


Figure 5: Random Forest classification results using 10-fold cross-validation in Weka

Random Forest – Key Results
Accuracy: 77%
Precision (weighted): 0.760
Recall (weighted): 0.770
These results show a strong performance of the Random Forest model.
It performs better than J48, especially in terms of accuracy and recall.

3.  Logistic Regression[image: ]

Figure 6: Logistic Regression results using 10-fold cross-validation in Weka

Logistic Regression - Key Results
Accuracy: 75%
Precision (weighted): 0.739
Recall (weighted): 0.750
These results show a good overall performance of the Logistic Regression model. The model performs better than J48 but slightly worse than Random Forest.
Compare the models 
The three models were compared based on accuracy, precision and recall.
Random Forest had the best results, with the highest accuracy (77%), followed by Logistic Regression (75%) and J48 (71.1%).
This means that Random Forest is better at making correct predictions overall. It is also more reliable in identifying both good and bad cases, which is important for this type of dataset.
Logistic Regression performed well and gave balanced results, but it was slightly less accurate than Random Forest.
J48 had the lowest performance, which shows that simpler models may not handle this dataset as well.
Overall, Random Forest is the most effective model for this dataset because it provides the most accurate and consistent results.
Justify your choice of algorithms and evaluation metrics
The selected algorithms use different approaches to classification.
J48 is simple and easy to understand, showing clearly how decisions are made.
Random Forest is more advanced and uses multiple trees, which helps it make more accurate predictions.
Logistic Regression is also easy to interpret and works well for binary problems like this one.
Accuracy was used as the main metric, but precision and recall are also important because the dataset is imbalanced.
Recall is especially important, as it shows how well the model can identify risky customers (bad cases).
 
image5.png
€@ Weka Explorer

Preprocess  Classify  Cluster

Classifier

Associate  Select attributes  Visualize

Choose | RandomForest -P 100 -1 100 -num-slots 1-K 0 -M 1.0 -V 0.001 -5 1

Test options

Use training set

Supplied test set Set.
(®) Cross-validation  Folds | 10

Percentagesplit % 66

More options...
(Nom) class
Start Stop

Result list (right-click for options)
16:31:19 - treesJ48
16:32:42 - treesRandomForest

Status
oK

16°C
“— Cloudy

Classifier output

Classifier model (full training set)

RandemForest

Bagging with 100 iterations and base learnmer

weka.classifiers.trees.RandemTree ~K 0 -M 1.0 -V 0.001 -S 1 -do-not-check-capabilitics

Time taken to build model: 0.2 seconds

stratified cross-validation ===

Summary

Correctly Classified Instances 770
Incorrectly Classified Instances 230

Rappa statistic 0.375
Mean absolute error 0.3362
Root mean squared error 0.4015
Relative absolute error 80.0067 %
Root relative squared error 87.625 %
Total Number of Instances 1000

Detailed Accuracy By Class

TP Rate FP Rate Precision Recall

0.929  0.600  0.783 0.929
0.400  0.071  0.706 0.400
Weighted Avg.  0.770  0.441  0.760 0.770

=== Confusion Matrix

a b < classified as

650 50 | a = good
180 120 | b = bad
m Q Search

77
23

F-Measure
0.850
0.511
0.748

Mec
0.401
0.401
0.401

ROC Area
0.795
0.795
0.795

PRC Area
0.893
0.642
0.817

Class
good.
bad

@P@rLunvuomesecedoBa

s
X

-
16:32
31/03/2026




image6.png
& Weka Explorer

Preprocess  Classify  Cluster

Classifier

Associate  Selectattributes  Visualize

Choose | Logistic -R 1.0E-8 -M -1 -num-decimal-places 4

Test options

Use training set

Supplied test set Set.
(®) Cross-validation  Folds | 10

Percentagesplit % 66

More options...
(Nom) class
Start Stop

Result list (right-click for options)

16:31:19 - treesJ48.
16:32:42 - trees.RandomForest

Status
oK

o~ 16C
“— Cloudy

Classifier output

<mrscrny_croarcs wrores
Job=skilled 0.9616
job=unskilled resident 0.5761
Sob=high qualif/self emp/mgmt 1.0239
job=unemp/unskilled non res 1.5923
num_dependents 0.768
own_telephone=none 0.7367
foreign_worker=no 4.0742

Time taken to build model: 0.1 seconds

=== Summary ===
Correctly Classified Instances 750
Incorrectly Classified Instances 250

Rappa statistic 0.3712
Mean absolute error 0.3097
Root mean squared error 0.4085
Relative absolute error 73.7056 %
Root relative squared error 89.1451 &
Total Number of Instances 1000

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall

0.861  0.510  0.798 0.861
0.450  0.135  0.602 0.490
Weighted Avg.  0.750  0.399  0.739 0.750

=== Confusion Matrix ===

a b classified as
603 57 | good
153 147 | b = bad
m Q Search

75
25

F-Measure
0.828
0.540
0.742

0.375
0.375
0.375

ROC Area
0.785
0.785
0.785

PRC Area
0.882
0.603
0.798

Class
good.
bad

@rLunvuomesecedoBa

~

2

@

Log

&

-
16:34
31/03/2026




image1.png
& Weka Explorer — o X

Preprocess  Classify  Cluster  Associate  Selectattributes  Visualize

Open file. Open URL Open DB, Generate. Undo Edit, Save.
Filter
Choose  |ReplaceMissingValues Apply
Current relation Selected attribute
Relation: credit-g-wekafilters.unsupervised attribute ReplaceMissingValues Attributes: 21 Name: checking_status Type: Nominal
Instances: 1000 Sum of weights: 1000 Missing: 0 (0%) Distinct: 4 Unique: 0 (0%)
(TIETES No, Label Count Weight
All None Invert Pattern 1 <0 274 274
2 0<=X<200 269 269
No. Name 3 no checking 394 394
1| checking status 4 >=200 63 63
2(duration
3 (] credit_history
4[] purpose
5 credit_amount
6 | savings_status
7(] employment
8 installment_commitment
9| personal_status
10 other_parties Class: class (Nom) v | Visualize All
11 residence_since
12 | property_magnitude 2
13 Jage
14 other_payment_plans
15 (] housing
16 [ existing_credits =
17 Jjob
18 (] num_dependents
19 (] own_telephone
20 (] foreign_worker
21( ) class
&
ok og -
:\Asofnydoudy Q Search @ [ S _ U (‘_‘) >_] i e 6 9 a_ e o 31/03/126632





image2.png
& Weka Explorer — o X

Preprocess  Classify  Cluster  Associate  Selectattributes  Visualize

Open file. Open URL Open DB, Generate. Undo Edit, Save.
Filter
Choose | NominalToBinary R first-last Apply
Current relation Selected attribute
Relation: credit-g-wekafilters.unsupervised attribute ReplaceMissingValues-wekafilters unsupervised.attribute.Nom. Attributes: 60 Name: checking_status=<0 Type: Numeric
Instances: 1000 Sum of weights: 1000 Missing: 0 (0%) Distinct: 2 Unique: 0 (0%)
(TIETES Statistic Value
All None Invert Pattern Minimum 0
Maximum 1
No. Name Mean 0274
1 checking_status=<0 StdDev 0446
2] checking_status=0<=X<200
3] checking_status=no checking
4[] checking_status=>=200
5 duration
6| credit_history=critical/other existing credit
7(] credit_history=existing paid
8( ] credit_history=delayed previously
9(] credit_history=no credits/all paid
10 credit_history=all paid Class: class (Nom) v | Visualize All
1] purpose=radio/tv
12| purpose=education 22
13 (] purpose=fumiture/equipment
14 purpose=new car
15 (] purpose=used car
16 (] purpose=business
17 (] purpose=domestic appliance
18 (] purpose=repairs
19 (] purpose=other
20 (] purpose=retraining
21 (] credit_amount
22 ] savings_status=no known savings
o 0 0 0
o o
Status.
ok

15°C
Mostly cloudy

Q Search @L _U@Hie@g@ ’\?q’@m/oz/lzst;:




image3.png
(]

Preprocess  Classify  Cluster  Associate  Selectattributes  Visualize

Open file. Open URL Open DB, Generate.

Filter
Choose | NominalToBinary -R first-last

Current relation Selected attribute

Relation: credit-g-wekafilters.unsupervised attribute ReplaceMissingValues-wekafiltersunsupervised attribute Nom. Attributes: 60 Name: class
Instances: 1000 Sum of weights: 1000 Missing: 0 (0%)
Attributes No.
All None Invert Pattern 1 good
2 bad

No. Name

39 (] other_parties=co applicant
40 [ ] residence since

41 (| property_magnitude=real estate

42 [ property_magnitude=life insurance

43 [ property_magnitude=no known property
44 [ property_magnitude=car

45 Jage

46 [ other_payment_plans=none

47 [ other_payment_plans=bank

48[ other_payment_plans=stores Class: class (Nom)
49 [ housing=own

50 (] housing=for free

51 housing=rent

52 existing_credits

53 job=skilled

54 job=unskilled resident

55 job=high qualif/self emp/mgmt
56 job=unemp/unskilled non res
57 num_dependents

58 ] own_telephone=none

59 (] foreign_worker=no

60 class
Status
oK
b Q search v S ZUOCmB

Undo

Distinct: 2
Label

700
300

ecoma

Edit.

Count

Save.
Apply
Type: Nominal
Unique: 0 (0%)
Weight
700
300

Visualize All

-
16:23
31/03/2026




image4.png
€@ Weka Explorer —

Preprocess  Classify  Cluster  Associate  Selectattributes  Visualize

Classifier
Choose | J48 -C 0.25 -M 2

Test options Classifier output

I e e B ST T )
I 1 1 I | savings_status=>=1000 > 0: good (2.0)
Supplied test set Set. I I I I employment=unemployed > 0: bad (2.0)

(®) Cross-validation Folds | 10 I | | purposs=radio/tv > 0: good (14.0/2.0)

Use training set

Percentagesplit % 66 Nember of Teaves : e
More options...
Size of the tree : 187
(Nom) class v
Start Stop Time taken to build model: 0.06 seconds

Result list (right-click for options)
16:31:19 - treesJ48 —_

=== Summary ===
Correctly Classified Instances 711 711 %
Incorrectly Classified Instances 289 28.9 %
Rappa statistic 0.2782

Mean absolute error 0.3234

Root mean squared error 0.4938

Relative absolute error 76.9618 &

Root relative squared error 107.7665 %

Total Number of Instances 1000

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
0.829  0.563  0.774 0.829  0.801 0.280  0.643 0.754 good
0.437  0.171  o0.522 0.437  0.475 0.280  0.643 0.458 bad
Weighted Avg.  0.711  0.446  0.699 0.711  0.703 0.280  0.643 0.665

=== Confusion Matrix ===

a b classified as
580 120 | a = good
165 131 | b = bad

Status

oK e
ok m Q Search @ (5 - v @ D_J : | e ?‘ 9 a_ e 0 31/03/1260:32

“— Cloudy




