
Q1. 
There are notable differences between probability distributions and empirical distributions. First, the probability distribution of an event is the number of  possible ways in which an event occur divided by the  sum total of outcomes whereas empirical distributions of any event is the estimate of an event that will happen provided on how often the event occurs after collecting information from a number of trials.  Secondly, probability distributions can determine the samples coming out of it whereas an empirical distribution is determined by the sample. Lastly, in probability distributions, it is easier to construct the probability distributions when the distribution and its parameters are known whereas with empirical distribution nothing is known as one has to collect data from observations and try to derive knowledge from the collection. (Illowsky, Dean & Illowsky, 2017)
Q2. There exist three main rules of probability namely addition rule, multiplication rule, and complement rule.
1.) The Addition Rule: P(A or B) = P(A) + P(B) - P(A and B) 
In case A and B are said to be mutually exclusive events (ME), and therefore cannot occur together, automatically the third term becomes 0, reducing the rule to ME= P(A or B) = P(A) + P(B)-0 
Example: A coin is tossed. What is the probability of having head denoted by (K) or tail denoted by (Q)?
Answer: 
	P(K)
	 = 
	1
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	P(Q)
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	P(Kor Q)
	 = 
	P(K)
	 + 
	P(Q)
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               = 1
2.) The Multiplication Rule: P (A and B) = P (A) * P(B|A) or P(B) * P(A|B) 
For the case of independent events, the formulae changes to P (A and B) = P(A) * P(B).  An independent event is any event which its outcome is not influenced by the results of another event. 
3.) The Complement Rule: P ( not A) = 1 - P(A) 
This rule is applicable in case of mutually exclusive events of P (A) and P(not A). The two events cannot happen together and one of them has to happen always. Thus, P(A) + P(not A) = 1. 
This rule is also referred to as the subtraction rule.
 For example:  Given that probability of contracting covid-19 virus in year 2021 as 0.44, then work out the probability that one will not contract covid-19 virus?
Let event K be contracting covid-19 virus in year 2021. Therefore P(K)=0.44. The event not contracting covid-19 virus is K′. Thus, P(K′) =1−P(K)=1−0.44 =0.56  
Probability theory is helpful in making estimates and predictions which forms an important part of any research that involves the use of statistics. For example, if the rules are not followed to the letter, it may affect the outcomes of research findings. (Illowsky, Dean & Illowsky, 2017)
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