ACCA6011 exam

Question two 

2a the 4 stages of fuzzification 
Fuzzification of the input variables 
Rule evaluation
Aggregation of the rule outputs
Defuzzification

2b 
Centroid/center of gravity
Weighted average method
Defuzzification is the way we take sets of fuzzy data and return a crisp output 
Centroid is the most popular. It finds the point where a vertical line would slice the aggregate set into two equal masses this can be though of as an average of sorts. 

2c

See paint doc 
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Question three 

3A 
Both classification and regression are types of supervised machine learning
Regression is a type of supervised machine learning as it is provided labelled data to generate a model and predict the next output given the new input 
Classification is commonly seen it neural networks where the goal is to identify something based off the model that has been trained so far, a common example would be identifying numbers, where the model has been trained to pick up on the identifying characteristics of numbers and then is shown a number that fits the training data and then will attempt to classify what number it has been given, because it has been given training data to work with it is a supervised task

3b 
ℎ𝜃 (𝑥) = 𝜃0 + 𝜃1x 
where where 𝜃0 = 0.418 and 𝜃1= 0.163 and x = 0.6
ℎ𝜃(x) = 0.418 + 0.163 * 0.6 = 0.5158 


residual error 0.02 when 1 -0.6 = 0.4 and the expected true value is 0.38 leaving a remainder of 0.02




3c 
Randomly generate a population of m structures 

A variable for tracking the current generation is declared called t
	LOOP till upperlimit reached 
	Total fitness = 0
	For each member of the population
	Calculate the fitness for current population
fitness(i,t) = v(s(i,t))
	Add it to the total fitness 
TotalFitness = TotalFitness + fitness(i,t)

	For each member of the population 
		Calculate probability by the fitness of each member of the population
		p(i,t) = fitness(i,t)/TotalFitness

Generate new population based on the probability calculated from the fitness
Use genetic operators such as crossover and mutate to create the new generation 
Swap out the unfit of the old generation with the genetic mutations aka the new generation 
Increment the variable for tracking generation 



Fitness is a way of improving and measuring the capability of the children of each generation 
3d
Parent 1 10111 0101110 101011
Parent 2 01101 0111000 011110
Child 1	10101 0111110 101011
Child 2 01111 0101000 011110



Question 4 


4a
The weights in a neural network are like filters for controlling the strength of the connection between the input layer and the next layer in line, this can go directly to the output layer or hidden layers. 
We apply weights to perceptron’s using the perceptron rule or the delta rule. 
wi  =  wi  +  Δwi
Where Δwi =  η (t-o) xi
Then adjust them depending on the results 

4b I
X1*w1 + x2*w2 + x3*w3 +b 
X1 0.9 w1 0.4 x2 =0.8 w2 = -0.2 x3 = -0.12 w3 0.12 bias = 0.3 
  (0.9*0.4 + 0.8 * -.02 + -0.12 * 0.12 + 0.3) =0.6296 (max(0, 0.6296)) = 0.6296 
Relu will pick the max between [0, y] where y = 0.6296 
4b Ii 
x=  0.6296 
f(x) = 1/(1+e-x) =  1/(1+e-0.6296) =  0.65239875787
[image: ]
4c 
A dying relu is when the output is always the same value, i.e. zero
Once a relu ends up in this state it is unable to discriminate between inputs 
As gradient is zero  when x is <0.  As there is no gradient it can’t learn using gradient descent.

Solution is typically reducing the learning rate or using a small positive gradient for negative inputs 
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