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What is Probability?
Probability is a branch that deals with the likelihood of the occurrences of the given event. The
probability value is expressed between the range of numbers from 0 to 1. The three basic rules
connected with the probability are addition, multiplication, and complement rules.

Theoretical Probability vs Experimental Probability
Probability theory can be studied using two different approaches:

Theoretical Probability

Experimental Probability

Theoretical Probability De�inition
Theoretical probability is the theory behind probability. To �ind the probability of an event using
theoretical probability, it is not required to conduct an experiment. Instead of that, we should know
about the situation to �ind the probability of an event occurring. The theoretical probability is
de�ined as the ratio of the number of favorable outcomes to the number of possible outcomes.

Experimental Probability De�inition
The experimental probability also is known as an empirical probability, is an approach that relies
upon actual experiments and adequate recordings of occurrence of certain events while the
theoretical probability attempts to predict what will happen based upon the total number of
outcomes possible. The experimental Probability is de�ined as the ratio of the number of times that
event occurs to the total number of trials.

The basic difference between these two approaches is that in the experimental approach; the
probability of an event is based on what has actually happened by conducting a series of actual
experiments, while in theoretical approach; we predict what will occur without actually performing
the experiments.

Theoretical Probability Example
Question:

Find the probability of rolling a 5 on a fair die
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Solution:

To �ind the probability of getting 5 while rolling a die, an experiment is not needed. We know that,
there are 6 possible outcomes when rolling a die. They are 

Therefore, the probability is,

Probability of Event P (E) 

Hence, the probability of getting 5 while rolling a fair die is  .

Comparing Experimental and Theoretical Probability
Tossing a coin in terms of probability is known as an experiment; this experiment is a random
experiment since the result is unknown. Therefore, experiments which do not have a �ixed result are
known as random experiments. The consequence of such experiments is unknown. The result
obtained after a random experiment has occurred is known as the outcome of that experiment. In
this case, the possible outcomes are Head or Tail. Each outcome of an experiment or a collection of
outcomes constitutes an event. If each outcome of an experiment has an equal chance of occurrence
then these outcomes are equally likely. As in the example of tossing a fair coin, the chances of
occurrence of heads and tails are equally likely. The entire possible set of outcomes of any
experiment represents the sample space related to that experiment. The sample space related to
any event is represented as S.

To determine the likelihood of random experiments they are repeated several times. An experiment
is repeated a �ixed number of times and each repetition is known as a trial.

The ratio of a number of favorable outcomes to the number of total outcomes is de�ined as the
probability of occurrence of any event P (E) when the outcomes are equally likely.

For any event the probability of its occurrence always lies between 0 to 1, i.e..  . Also, if
an event is sure to happen then its probability is 1 and if it is impossible to occur then its probability
is 0. If  is the probability of occurrence of any event and ʹ  is the probability of non-
occurrence of that event, then,

ʹ

It has been observed that the experimental probability of an event approaches to its theoretical
probability if the number of trials of an experiment is very large.

Consider the experiment of tossing a coin or drawing a card from a deck of cards, this can be
repeated a huge number of times to get a better result.

But in situations, like to �ind the probability of failure of a satellite launch, experiments cannot be
conducted multiple numbers of times because launching a satellite using rockets multiple numbers
of times is neither feasible nor practical. In such cases, it becomes very crucial to make certain
assumptions and based on those assumptions theoretical probability is calculated, which is very
useful in such cases, especially in a lot of applications where we cannot perform the experiment.
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Example 1: A bag contains 10 red marbles, 8 blue marbles and 2 yellow marbles. Find the
experimental probability of getting a blue marble.

Solution:

There are 8 blue marbles. Therefore, the number of favorable outcomes 

There is a total of 20 marbles. Therefore, the number of total outcomes 

Example 2: Find the probability of rolling an even number when you roll a die containing the
numbers 1 - 6. Express the probability as a fraction, decimal, ratio and percent.

Solution:

The possible even numbers are 

Number of favorable outcomes  .

Total number of outcomes 

The probability 


