QUESTION ONE


1a)  Your team leader has put you in charge of developing a feature for a tennis video game.   This feature will calculate the likelihood of winning or losing against another player and tells you which outcome is more likely. You have decided to use a Naive Bayes classifier to determine the probability of Winning or Losing and base your decision on the following attributes:  
· opponent’s ranking; 
· opponent’s fitness; 
· opponent’s skill and 
· the first serve speed of your opponent in mph.  

These values are already available and are used elsewhere in the game.  

In order to demonstrate the method to your supervisor you plan to test the approach by manually calculating the probability of a win and the probability of a lose using the following test values:
· Opponent’s Fitness=Medium;
· Opponent’s Skill=Normal;
· Ranking=Low
· Serve Speed=80.0mph

Table 1 (overleaf) holds training data that have been gathered previously for a variety of opponents. 

Using the Naïve Bayes method, determine which result – a win or a loss, is more likely given the values above and the match training in table 1 overleaf. 

Note, you will need to first calculate the probable first serve speed using the Gaussian distribution, g(x) where,

                                                    equation 1,

The sample standard deviation,                    equation 2,

μ is the mean, and n is the number of samples.

										[20 Marks]



(Question one continued overleaf)



	Match
	1st Serve Speed
(mph)
	Opponent’s Fitness
	Opponent’s Skill
	Opponent’s Ranking
	Win?

	1
	81.1
	High
	High
	Low
	No

	2
	85.2
	High
	High
	High
	No

	3
	76.2
	Medium
	High
	Low
	Yes

	4
	75.3
	Low
	High
	Low
	Yes

	5
	70.5
	Low
	Normal
	Low
	Yes

	6
	79.3
	Low
	Normal
	High
	No

	7
	72.2
	Medium
	Normal
	High
	Yes

	8
	90.6
	High
	High
	Low
	No

	9
	72.9
	High
	Normal
	Low
	Yes

	10
	69.8
	Low
	Normal
	Low
	Yes

	11
	79.4
	High
	Normal
	High
	Yes

	12
	71.2
	Medium
	High
	High
	Yes

	13
	80.3
	Medium
	Normal
	Low
	Yes

	14
	83.0
	Medium
	High
	High
	No



Table 1.



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]



