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(Mater of Science in Statistics) (Master of Science) 
(M. Sc.)  (Statistics) Semester (II) 

 
Course Code PS02CSTA51 Title of the 

Course STOCHASTIC PROCESSES 

Total Credits 
of the Course 04 Hours per 

Week 04 

 

Course 
Objectives:  
 

1. To learn analysis and modeling of jointly distributed random 
variables using Markov approach 

2. To understand fundamentals of popularly useful Markov Chains, 
Counting processes and Diffusion processes 

3. To gain knowledge of application areas of some classical stochastic 
processes 

 

 

Course Content 

Unit Description Weightage* 
(%) 

1. Introduction to Stochastic Processes: Classification of stochastic 
processes. 
Chapman-Kolmogorov equations, calculation of n-step transition 
probability, classification of states. Absorbing Markov chain, Ergodic 
Markov chain, Stationary distribution, various random walk models, 
Time reversible Markov chain, Applications in various domains. 

25 

2. Discrete Branching process: Galton-Watson branching process, 
probability of ultimate extinction, distribution of population size. 
Discrete state space continuous time stochastic processes: Counting 
process, Poisson process, 
Generalization of Poisson process. Introduction to Renewal process 

25 

3. Birth and death process: Special cases of birth and death process such 
as queues, simple trunk line process. Stationary processes: weakly and 
strongly stationary processes. Moving average and auto regressive 
processes. 

25 

4. Continuous time and continuous state space Markov process: 
Kolmogorov-Feller differential equations, Diffusion processes with 
Wiener process and Ornstein-Uhlenbeck process as particular cases. 
First passage time and other problems 

25 
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Teaching-
Learning 
Methodology 

Interactive Class Lectures, ICT Tools, Problem solving and Group 
Seminar.   

 

Evaluation Pattern 

Sr. 
No. 

Details of the Evaluation  Weightage 

1. Internal Written / Practical  Examination (As per CBCS R.6.8.3) 15% 

2. Internal Continuous Assessment in the form of Practical, Viva-voce, 
Quizzes, Seminars, Assignments, Attendance (As per CBCS R.6.8.3) 

15% 

3. University Examination 70%  

 
 

Course Outcomes: Having completed this course, the learnerwill be able to  

1. Associate problem descriptions with types of Markov chain and solve them by applying 
the Markov chain results to answer the questions in a given problems 

2. Identify major application areas of Poisson processes and of birth and death process 
theory and solve them. 

3. Understand types of renewal processes and solve real life problems using them. 

4. Differentiate among types of Markov processes.  

5. Understand nuances of diffusion process and able to derive transition probability density 
of normal stochastic process according to two Brownian Motion models.     
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