SEMESTER 2
MINOR COURSE
STS222N: STATISTICS (PROBABILITY AND PROBABILITY DISTRIBUTIONS)
CREDIT: 04 +02
Course outcomes: After completing this course a student will have:
e  Ability to understand the concept of probability along with basic laws and axioms of probability.
Ability to understand the terms mutually exclusive and independence and their relevance.
Ability to identify the appropriate method (i.e. union, intersection, conditional, etc.) for solving a problem.
Ability to apply basic probability principles to solve real life problems.
Ability to understand the concept of random variable (discrete and continuous), concept of probability
distribution.
o  Knowledge of discrete distributions. Discuss appropriate distribution negative binomial, Poisson, etc. with
their properties and application of discrete distribution models to solve problems.
o Knowledge of continuous distributions. Discuss the appropriate distribution (i.e., uniform, exponential,
normal, etc.) with their properties and application of continuous distribution models to solve problems.
TNEORY (4 CREDITS)
UNIT-I: Introduction to Probability and Basic Concepts: Random experiment, Trial, Sample point and
Sample space, Events, Operations of events, Concept of equally likely, mutually exclusive and Exhaustive
events. Definition of Probability: Classical, Relative frequency and Axiomatic approaches. Discrete
Probability Space, Properties of Probability under Set Theory Approach, Independence of Events,
Additional Law of events. Conditional Probability, Multiplication Law of events, Independence of events.
Prior and posterior probabilities. Bayes theorem and its applications.

UNIT-11: Random Variables — Discrete and Continuous, Probability Mass Function (pmf) and Probability
density function (pdf), Cumulative distribution function (cdf). Marginal and Conditional distributions,
Independence of random variables. Expectation of a random variable and its properties, Expectation of sum
of random variables and product of independent random variables, Conditional expectation.

UNIT-I11I: Discrete Distributions: Moments, Moment generating function (m.g.f.) & its properties.
Discrete Probability Distributions: Uniform distribution, Bernoulli distribution Binomial distribution,
Poisson distribution (as limiting case of Binomial distribution), Hypergeometric, Geometric and Negative
Binomial. (Mean, variance through moments and mgf of these distributions).

UNIT-1V: Continuous Probability Distributions: Uniform, Exponential, Gamma. Normal distribution
and its properties, Standard Normal variate, Normal distribution as limiting case of Binomial distribution.
(Mean, variance through moments mgf of these distributions).

PRACTICALS (2 CREDITS)

1. Computation of conditional probabilities based on Bayes theorem.
2. Fitting of Binomial distribution

3. Fitting of Poisson distributions.

4. Fitting of Normal distribution.
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