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SOME DEFINITIONS...

Updated 2003-12-06

An experiment that can result in different outcomes, even though it is repeated in the same manner every time, is
called a random experiment.

The set of all possible outcomes of a random experiment is called the sample space of the experiment.
An event is a subspace of the sample space of a random experiment.
A sample space is discrete if it consists of a finite {or countably infinite) set of outcomes.

Probability is a measure of certainty on a scale of 0 to 1. The probability of an impossible event is 0, the probability
of an inevitable event is 1. If A and B are events, then P(A+B) = P(A) + P(B) - P(A.B), where A+B denotes set
union and A.B denotes set intersection. Any one of the following three definitions of probability can be used to
assign a probability to an event that is neither impossible nor inevitable.

The relative frequency definition of probability applies when the sample space consists of
elementary outcomes which, through physical symmetry, are recognized as being equally likely. The
probability of an event E is the number elementary outcomes in E divided by the number of elementary
outcomes in the sample space.

The limiting frequency definition of probability applies when you can envisage a sequence of
independent trials. Consider the number of trials that result in an event E, divided by the total number of
trials. The probability of E is the hypothetical limit to which any such series of trials will tend.

The subjective definition of probability defines your personal probability of an event E as the
maximum amount of money you are willing to bet in order to win $1 if E occurs.

A random variable is a function that assigns a real number to each outcome in the sample space of a random
experiment.

A discrete random variable is a random variable with a finite (or countably infinite) range.

A continuous random variable is a random variable with an interval (either finite or infinite) of real numbers for its
range.

The probability density function for a random variable X is a non-negative function f(x) which gives the relative
probability of each point x in the sample space of X. It integrates to 1 over the whole sample space. The integral
over any subset of the sample space gives the probability that X will fall in that subset.

A parameter is a scalar or vector that indexes a family of probability distributions.

The expected value or mean or average of a random variable is computed as a sum (or integral) over all possible
values of the random variable, each weighted by the probability of getting that value. It can be interpreted as the
centre of mass of the probability distribution.

http://www.math.mcmaster. ca/peter/s3n03/53n03_0102/definitions. himl Page ! of 4
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