QUESTION THREE 3a) Explain the distinction between classification and regression. State, with supporting arguments, whether these tasks are supervised or unsupervised examples of machine learning. 
The difference classification has to regression is that it is about predicting a label, and is part of supervised learning, and for regression it is predicting a quantity and is part of unsupervised learning.
[5 Marks] 
3b) A linear regression algorithm has been trained using a training data set and has produced the following linear model: ℎ𝜃 (𝑥) = 𝜃0 + 𝜃1𝑥 (equation Q3b) where 𝜃0 = 0.418 and 𝜃1= 0.163. What is the predicted output of this model if x = 0.6? 
(0.163*0.6) + 0.418 = 0.5158
[6 Marks]
If the expected true value of this model is 0.38 when x = 0.6, calculate the residual error. 
0.5158 – 0.38 = 0.1358
[4 Marks]
3c) Give a pseudo-code description of a standard Genetic Algorithm and discuss the purpose of the fitness function in your algorithm. 
BEGIN
   Randomly generate a population of M structures:-
   s(0) = {s(1,0),…s(M,0)}.
   /* s(M,0) refers to a structure M of generation 0 */
   t=0  /* t is the current generation */
   REPEAT
      Total fitness =0
      FOR i = 1 TO M DO 
        /* i is the current structure in the population */
        /* Compute and save measure of utility of string. Function */
        /* v(s(.,.)) returns the fitness (utility) of string s(.,.)*/ 
        fitness(i, t) = v(s(i ,t))

        /* Calculate total fitness here */
  TotalFitness = TotalFitness + fitness(i, t)
ENDFOR

FOR I = 1 TO M DO
   /*compute the selection probability for string s(.,.) */
   p (i, t) = fitness(i, t) / TotalFitness
END FOR
Generate new population based on those with highest selection probability, p(i, t).
Apply genetic operators (crossovers/mutations/inversions) to selected genotypes.
Substitute children in population
t=t+1 /* ready for next generation*/
   UNTIL (t>predefined upper limit)
END
The fitness function is for identifying a measure of fitness for any individual.  It is for describing how well and suitable the individual is within the environment. 
[5 Marks]
 3d) Given the following two genotypes and their cut points, illustrate the cross over genetic operator used to generate two children from the parents.
[image: ]
Two new children are formed by crossing over sub-strings.
Child 1 10101 0111110 101011
Child 2 01111 0101000 011110
[5 Marks]
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Parent 1 10111 0101110 101011
Parent 201101 0111000 011110




