 Task 1: Dataset Exploration (Weka – Preprocess Tab)

· Number of instances: 
· ~1000 
· Number of attributes: 
21 attributes total 
1.20 input features 
2.1 class attribute 

 Numeric Attributes:
· duration 
· credit_amount 
· installment_commitment 
· residence_since 
· age 
· existing_credits 
· num_dependents 

Nominal (Categorical) 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 Attribute:
· Age
· [image: ]
· Values: good / bad 
· This is the target variable (label) 

 Task 2: Data pre-processing
 1. Handling Missing Values
· From the dataset: 
· Some missing values exist (e.g., blank fields in credit history, age, telephone) 
· Numeric → replace with mean/median 
· Nominal → replace with mode (most frequent value) 

 2. Encoding Categorical Variables
·  Many attributes are nominal
· NominalToBinary (recommended) 
· or NominalToNumeric 
3. Class Balance Check
[image: ]
· Typical distribution  
· Good: ~70% 
· Bad: ~30% 
 Conclusion:
· Dataset is imbalanced 

 Should SMOTE be used?
· Yes, because: 
· Minority class = bad (important for risk prediction) 
· Models may bias toward majority class 

 Task 3: Classification Models & Discussion
 Models Built
1. J48 (Decision Tree)
· Easy to interpret 
· Handles categorical data well 
2. Random Forest
· Ensemble method 
· Higher accuracy, less overfitting 

 Testing Method
· 10-fold cross-validation 
· Provides reliable performance estimate 
 Example,
	Model
	Accuracy
	Precision
	Recall

	J48
	~70–75%
	Medium
	Medium

	Random Forest
	~75–80%
	High
	High


 Model Comparison
· J48: 
· Interpretable (good for understanding rules) 
· Lower accuracy 
Random Forest: 
·  Higher accuracy 
·  Better generalisation 
· Less interpretable 

 Justification of Algorithms
· J48 
· Good baseline model 
· Helps explain decision logic 
· Random Forest 
· Handles: 
· Non-linear relationships 
· Mixed data types 
· Reduces overfitting 

 Justification of Evaluation Metrics
· Accuracy 
· Overall performance 
· Precision 
· Important to reduce false positives 
· (predicting bad when good) 
· Recall 
· Very important here: 
· Detect bad credit customers 
· (minimise false negatives) 

 Conclusion
· Dataset contains mixed numeric and categorical attributes with class imbalance 
· Preprocessing steps (missing values + encoding) are essential 
· Random Forest performs better than J48 
· Due to imbalance, SMOTE is recommended 
· Recall is critical metric in credit risk prediction
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