QUESTION ONE

1a)  Your team leader has put you in charge of developing a feature for a sleep disorder diagnosis application.   This feature will classify someone as either having an elevated likelihood of obstructive sleep apnoea (OSA), or not. You have decided to use a Naive Bayes classifier for this problem and base the Naïve Bayes classifier decisions on age group, gender and BMI grouping.

In order to demonstrate the method to your supervisor you plan to test the approach by manually classifying the likelihood of OSA for an individual with the following attributes:
· BMI Group = Medium;
· Age Group = Lower;
· Gender = Male

Table 1, below, holds training data that have been gathered previously for a variety of subjects. 

Using the Naïve Bayes method, determine which classification, OSA or not OSA, is more likely for the individual given the values above and the training data in table 1.
 

	Age Group
	OSA = Yes
	OSA = No

	Upper
	3/9
	4/5

	Lower
	6/9
	1/5







	BMI
	OSA = Yes
	OSA = No

	High
	2/9
	3/5

	Medium
	4/9
	1/5

	Low
	3/9
	1/5


										




	Gender
	OSA = Yes
	OSA = No

	Female
	3/9
	4/5

	Male
	6/9
	1/5







                        Table 1.  OSA Subject Data.

										[ 20 Marks]



1b)    The Naïve Bayes method typically results in very small probability values which can lead to numerical errors. Suggest a method that can overcome this problem and explain how it achieves this.																		[ 5 Marks]

QUESTION ONE ANSWER
1a)
Discrete probabilities derived from table one are:-
	 Age Group
	OSA = Yes
	OSA = No

	Upper
	3/9
	4/5

	Lower
	6/9
	1/5





	BMI
	OSA = Yes
	OSA = No

	High
	2/9
	3/5

	Medium
	4/9
	1/5

	Low
	3/9
	1/5





	Gender
	OSA = Yes
	OSA = No

	Female
	3/9
	4/5

	Male
	6/9
	1/5





OSA:-
· BMI=Medium; P(BMI=Medium|OSA) = 4/9
· Gender =  Male; P(Gender=Male|OSA) = 6/9
· Age = Low.   P(Age=Low|OSA) = 6/9
P(OSA|…)=9/14*6/9*4/9*6/9;   P(OSA|…)=
NOT OSA:-
· BMI=Medium; P(BMI=Medium|NOT OSA) = 1/5
· Gender =  Male; P(Gender=Male|NOT OSA) = 1/5
· Age = Low.   P(Age=Low|NOT OSA) = 1/5
P(N0T OSA|…)=5/14*2/5*1/5*1/5 = 
P(NOT OSA|..) < P(OSA|…) so class as OSA!
1b)  Use Logarithms of probabilities since the logarithms of values that are increasing small (<1.0) become increasingly negative.




