In-Class Pair Activity: Data Preparation & Exploration (credit-g dataset)
Objective
To practice data understanding and preprocessing in Weka, aligned with coursework requirements (Tasks 1.2 and 1.3).


Duration
60–75 minutes  


Group Setup
- Work in pairs (2 students)



Task Scenario
You are junior data analyst 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
[image: ]



[image: ]



Using Weka (Preprocess tab), answer:
1. Number of instances: 1000

2. Number of attributes: 21

3. Identify numeric and nominal attributes
Numeric:
1. Duration
2. Credit amount
3. Installment_commitment
4. Residence_since
5. Age
6. Existing credits
7. Num_dependents





Nominal:
1. Checking_status
2. Credit_history
3. Purpose
4. Savi9ngs_status
5. Other_parties
6. Property_magnitude
7. Other_payment_plans
8. Housing
9. Job
10. Own_tele3phyone
11. Foreign _worker
12. Class
13. Employment
14. Personal status

4. Identify the class attribute
Class attribute: Class
Type: :nominal
2 categories: 
1. Good
2. Bad
( regarding credit score)









WEKA analysis
Deliverable: Bullet-point summary of dataset
Deutchland Credit Dataset

Dataset name: German credit (credit-g)
Purpose: Predict if the Loan application or credit card application is ngood or bad risk for the bank
Number of instances; 1000
NO of attributes: 21 ( 20 predictor  +1 class attribute)
Class attribute; Class
Class type : nominasl
Class values : Good  or Bad






Numeric:
1.	Duration
2.	Credit amount
3.	Installment_commitment
4.	Residence_since
5.	Age
6.	Existing credits
7.	Num_dependents







Nominal:
1.	Checking_status
2.	Credit_history
3.	Purpose
4.	Savi9ngs_status
5.	Other_parties
6.	Property_magnitude
7.	Other_payment_plans
8.	Housing
9.	Job
10.	Own_tele3phyone
11.	Foreign _worker
12.	Class
13.	Employment
14.	Personal status








Machine learning task: 
Classification
Decision engine AI to decdide what to do with the data .
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Task 2: Data Pre-processing
Using Weka/Excel, perform:

1. Handle missing values (or explain what would be done if present)
2. Encode categorical variables (NominalToNumeric if needed)
3. Check class balance (good vs bad)
Discuss whether the dataset is balanced and if techniques like SMOTE would be needed.
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Result 2:
[image: ]
Solution and answer:
1. Handle missing values (or explain what would be done if present)

I checked the dataset for missing values using Weka’s Preprocess panel.                                No missing data was found, so nothing needed to be replaced. If there had been missing values, the ReplaceMissingValues filter would have replaced missing numbers with the average and missing categories with the most common value.
2. Encode categorical variables (NominalToNumeric if needed)
Weka correctly identified the categorical variables as nominal attributes, so no encoding was needed for classifiers that can handle nominal data. For algorithms that only accept numeric data, the categorical predictor variables would be converted using the NominalToBinary or NominalToNumeric filter. The class attribute would remain nominal, with the values good and bad.
3.Check class balance (good vs bad)
The class-distribution check identified 700 good-credit cases (70%) and 300 bad-credit cases (30%). The good-to-bad class ratio was approximately 2.33:1.
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Discuss whether the dataset is balanced and if techniques like SMOTE would be needed.:
The dataset is moderately imbalanced, with 70% of the cases in the majority class and 30% in the minority class. This means the data is not fully balanced, but the difference is not severe.
SMOTE is not needed at the beginning. The classifier should first be tested on the original dataset using stratified cross-validation. The results should be checked using recall, precision, F1-score and PRC area for the bad-credit class, rather than accuracy alone.
If the model performs poorly at identifying bad-credit customers, SMOTE could then be tested. However, it should only be applied to the training data, not the full dataset, because this could cause data leakage.
Overall, the dataset has no missing values, and Weka correctly recognises the categorical variables as nominal. The target class contains 700 good-credit cases and 300 bad-credit cases, giving a 70:30 split. The dataset is moderately imbalanced, but SMOTE is not initially required. It should only be considered if the model struggles to identify customers in the bad-credit class.









Task 3: Discuss and write short answers:
Build at least two classification models (e.g., J48, Random Forest, Logistic Regression) 
· Use an appropriate testing option
1- J48 tree
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2- Random forest
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Record key results: 
· Accuracy 
· Precision 
· Recall 

 J48:
J48 and Random Forest were tested using stratified 10-fold cross-validation. This method was used because each record could be used for both training and testing, while keeping a similar balance of good and bad cases in each fold. J48 achieved 70% accuracy, but this result was misleading because the model predicted every case as good credit. It failed to identify any bad-credit applicants, giving a recall of 0% for the bad class. Precision could not be calculated because no cases were predicted as bad. Therefore, even though the accuracy was 70%, the model was not useful for detecting bad-credit applicants and should not be chosen in its current form.
· Accuracy = 70%
· Precision (good) = 70%
· Recall (good) = 100%
· Precision (bad) = undefined
· Recall (bad) = 0%

 Random forest
Random Forest achieved 76.7% accuracy, 75.6% weighted precision and 76.7% weighted recall. For the bad-credit class specifically, precision was 69.1% and recall was 40.3%.
· Accuracy = 76.7%
· Weighted precision = 75.6%
· Weighted recall = 76.7%
· For the important bad class:
· Precision (bad) = 69.1%
· Recall (bad) = 40.3            
Briefly: 
· Compare the models 
 
	Model
	Accuracy
	Precision (bad)
	Recall (bad)

	J48
	70.0%
	Undefined
	0.0%

	Random Forest
	76.7%
	69.1%
	40.3%




· Justify your choice of algorithms and evaluation metrics

Algorithm justification:
J48 was chosen because it makes a decision tree that is easy to follow and works with both numbers and categories. Random Forest was chosen because it uses lots of decision trees, which can give more reliable results and help prevent overfitting. Both models were tested using stratified 10-fold cross-validation to ensure fair comparison.

Metrics justification:
Accuracy shows how many predictions were correct overall. Precision for the bad class shows how many people predicted as bad were actually bad. Recall shows how many of the real bad-credit cases the model managed to find. Precision and recall were important because the data had more good cases than bad cases. This means accuracy on its own could be misleading. For example, J48 reached 70% accuracy but did not find any bad-credit cases.
Final Output
Upload the work in Moodle and present your work to the class. 
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