
Multimedia Appendix 2: A basic 3-level Bayesian network model for the diagnosis of 
tuberculosis 

Figure A1 shows a basic three-level BN model in the medical domain for the diagnosis of Tuberculosis 

[1]. Firstly, a basic BN model (Figure A1 (a)) is set up according to the textbook. Secondly, the 

background information of a patient is acquired (Figure A1 (b), he visited Asia), and the result of 

Tuberculosis is updated according to Table A1 (the CPTs are only for the example). Meanwhile, the result 

of the ‘XRay result’ is calculated as: 

                                (A1) 

where X is the abnormal of ‘XRay result’, T is the present of ‘Tuberculosis’ and (T bar) is the absent 

of ‘Tuberculosis’. Thirdly, the patient is asked to perform an XRay test to get the predictor information. 

When the result of XRay test is inputted into the BN model (Figure A1 (c)), the probability of 

Tuberculosis is calculated as: 

                                                    (A2) 

The result shows that the probability of the Tuberculosis is increased a lot (from 30% to 40% to 47%, 

see Figure	A1), which strongly suggests that further tests are needed for the participant, such as blood 

tests, lung tissue biopsies, and so on. These tests are not covered in this basic example, but they can be 

easily added to the predictor level (the same goes for the background level). 

 

Figure	A1. An example of the diagnostic procedure of a BN model: (a) the basic model, (b) the updated 
model with evidence from the background level, and (c) the updated model with evidence from the 

background level and predictor level. 
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Table	A1. Conditional probability table for the given example. 

Tuberculosis XRay Result 
  

Visit To Asia Visit No_Visit Tuberculosis Present Absent 
Present 0.4 0.3 Abnormal 0.4 0.3 
Absent 0.6 0.7 Normal 0.6 0.7 
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