Testing the model
A response accuracy test was carried out to assess the performance of the smart chatbot system. 
The methodology and results involved the following steps:
a. Test dataset preparation
A dataset comprising 29 user queries related to banking was created, along with their corresponding correct responses. This dataset served as a benchmark for evaluating the chatbot's accuracy.
b. Evaluation metric definition
The accuracy of the chatbot's responses was measured using metrics such as precision (percentage of correct responses), recall (percentage of correct responses captured), and F1 score (a combination of precision and recall).
c. Test execution
The chatbot was tested using the prepared dataset. Each query was inputted, and the chatbot's response was compared to the expected response from the dataset. The correctness of the response was recorded as one (1) for either correct or incorrect as detailed in table 4.1.
d. Accuracy metric calculation
Precision, recall, and F1 score were calculated based on the test results. Precision was computed by dividing the number of correct responses by the total number of responses generated by the chatbot. Recall was calculated by dividing the number of correct responses by the total number of expected correct responses. The F1 score was obtained as the harmonic mean of precision and recall. The formula for calculating the F1 score is F1 score = 2 * (precision * recall) / (precision + recall) This formula gives equal weight to precision and recall, resulting in a value between 0 and 1. A higher F1 score indicates better overall performance, with 1 being the perfect score.
e. Results analysis and interpretation
The accuracy metrics were analyzed to evaluate the chatbot's performance. Patterns or trends in incorrect responses were examined to identify areas requiring improvement. Additionally, the types of queries or questions where the chatbot struggled to provide accurate responses were investigated.
f. Iteration and refinement
Based on the results, adjustments were made to enhance the chatbot's accuracy. This involved updating the knowledge base, fine-tuning the language model, and refining the response generation algorithms. The chatbot was then re-tested using the updated version to assess its improved accuracy.
Table 1. Response accuracy test of Proposed System.
	S/N 
	Question
	Chatbot response
	Remarks

	
	
	Correct
	Incorrect
	

	1
	How to create budget 
	 1
	- 
	Chatbot’s response was correct

	2
	How to activate new ATM card 
	1
	- 
	Chatbot’s response was correct

	3
	How to check account balance 
	1
	- 
	Chatbot’s response was correct

	4
	How to have a live chat with bank staff 
	1
	- 
	Chatbot’s response was correct

	5
	How to transfer money  
	1
	- 
	Chatbot’s response was correct

	6
	How to dispute a transaction 
	1
	- 
	Chatbot’s response was correct

	7
	How to setup online banking 
	1
	- 
	Chatbot’s response was correct

	8
	How to protect account from fraud or identity theft 
	1
	- 
	Chatbot’s response was correct

	9
	How to change address on account 
	1
	- 
	Chatbot’s response was correct

	10
	How to close bank account 
	1
	- 
	Chatbot’s response was correct

	11
	How to apply for business loan 
	1
	- 
	Chatbot’s response was correct

	12
	How to withdraw cash without an ATM card 
	1
	- 
	Chatbot’s response was correct

	13
	How to view account statements or transaction history online 
	1
	- 
	Chatbot’s response was correct

	14
	How to set up automatic savings plan 
	1
	- 
	Chatbot’s response was correct 

	15
	How to locate the closest ATM branch 
	 - 
	1
	Chatbot’s response was incorrect but responded correctly when question was rephrased to "Nearest ATM machine".

	16
	What are you? 
	1
	- 
	Chatbot’s response was correct

	17
	How to make bank deposit 
	1
	- 
	Chatbot’s response was correct

	18
	How to open new account 
	1
	- 
	Chatbot’s response was correct

	19
	How to pay utility bill 
	1
	- 
	Chatbot’s response was correct

	20
	How to buy airtime 
	1
	- 
	Chatbot’s response was correct

	21
	How to buy data  
	1
	- 
	Chatbot’s response was correct

	22
	How to block ATM Card 
	1
	- 
	Chatbot’s response was correct

	23
	How to link ATM card to account 
	1
	- 
	Chatbot’s response was correct

	24
	how to fund account 
	1
	- 
	Chatbot’s response was correct

	25
	How to check account balance 
	1
	- 
	Chatbot’s response was correct

	26
	What is banking customer service 
	1
	- 
	Chatbot’s response was correct

	27
	Who regulates banks in Nigeria 
	1
	- 
	Chatbot’s response was correct

	28
	Who do i report financial crime to in Nigeria 
	1
	- 
	Chatbot’s response was correct 

	29
	How to reverse a failed transaction in Nigeria 
	1
	- 
	Chatbot’s response was correct 

	Total 
	28
	1
	Total # of responses generated = 29

	Precision = # of correct responses / # of responses generated
	28/29 = 0.9655
	% Precision = 0.9655*100 = 97% 

	Recall = # of correct responses / # total number of expected correct responses
	28/29 = 0.9655
	% Recall = 0.9655*100 = 97% 

	F1 score = 2*(precision*recall) / (precision + recall)
	2(0.9655*0.9655) (0.9655+0.9655)
= 1.8643/1.9310 
= 0.9655 
	High F1 score of 0.97 indicates better overall performance, with 1 being the perfect score.



