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 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
Using Weka (Preprocess tab), answer:
1. Number of instances:  1000
2. Number of attributes: 21
3. Identify numeric and nominal attributes 
Numeric attributes: 
· Duration.
· credit_amount
·  installment_commitment
·  residence_since
· Age
·  existing_credits
·  num_dependents
Nominal attributes: 
· checking_status
· credit_history
·  purpose
·  savings_status
· Employment
· personal_status
· other_parties
·  property_magnitude
· other_payment_plans
·  housing, job
· own_telephone
· foreign_worker
·  class

4. Identify the class attribute
Class attribute : class (nominal)

Deliverable: Bullet-point summary of dataset
Task 2: Data Pre-processing
Using Weka/Excel, perform:

1. Handle missing values (or explain what would be done if present)
· credit_history: 70 missing values (7%)
· age : 70 missing values (7%)
· foreign_worker: 70 missing values (7%)
The dataset was examined in WEKA and it was found that some attributes contained missing values. Specifically, the attributes credit_history, age, and foreign_worker each had 70 missing values (7%).
To address this issue, the ReplaceMissingValues filter was applied in WEKA. This method replaces missing values with the mode for nominal attributes and the mean for numeric attributes.
After applying the filter, all missing values were successfully removed, and the dataset was prepared for further analysis.

2. Encode categorical variables (NominalToNumeric if needed)
The dataset contains several categorical (nominal) attributes. Encoding was explored using the NominalToBinary filter in WEKA, which converts categorical variables into binary numeric attributes.
However, for the selected models such as J48 and Random Forest, encoding is not required because these algorithms can handle nominal attributes directly. Therefore, the dataset was used in its original form for modelling.

3. Check class balance (good vs bad)
The classes are not equal, 
Distribution:
· 70% good 
· 30% bad


Discuss whether the dataset is balanced and if techniques like SMOTE would be needed.
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

Record key results: 
· Accuracy : 
· J48:Correctly Classified Instances: 711 / 1000 = 71.1%
· RandomForest: Accuracy = 77%
· Precision :
·  J48: 0.699
· RandomForest: 0.760
    
· Recall: 
· J48: 0.711
· RandomForest: 0.770
Briefly: 
· Compare the models :
The two models evaluated were J48 and Random Forest. The Random Forest model performed better, achieving higher accuracy (77%) compared to J48 (71.1%), as well as better precision and recall. This indicates that Random Forest provides more reliable predictions.
· Justify your choice of algorithms and evaluation metrics:
J48 was chosen because it is a simple and interpretable decision tree model, making it easy to understand classification rules. Random Forest was selected because it is an ensemble method that improves prediction accuracy and reduces overfitting.
The evaluation metrics used were accuracy, precision, and recall. Accuracy provides an overall measure of model performance, while precision and recall offer deeper insight into classification quality. Recall is particularly important in this context, as correctly identifying “bad” credit customers is critical for decision-making.


Final Output
Upload the work in Moodle and present your work to the class. 
