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Module Name: Stochastic Process 

Module Level: Bachelor 

Abbreviation, if 
Applicable: 

MAM61406 

Sub-Heading, if 
Applicable: 

- 

Courses included in the 
module, if applicable 

Stochastic Process 

Semester/term: 5th/ 3th year  

Module Coordinator(s): Chair of the Lab. Industrial and Finance Mathematics 

Lecturer(s) Dra. Endang Wahyu Handamari, M.Si. 

Language Indonesian 

Classification within the 
curriculum 

Elective Studies 

Teaching format / class 
hours per week during 
semester: 

150 minutes lectures per week. 

Workload: Total workload is 4.5 ECTS, which consists of 2.5 hours lectures, 3 
hours structured   activities, 3 hours independent learning, 16 week 
per semester, and a total 136 hours per semester including mid 
exam and final exam. 

Credit Points: 3 

Requirements 
according to the 
examination 
regulations: 

Students have taken Stochastic Process course (MAM61406) , 
have attendance at least 80%, and have the examination card 
when where the course is stated on. 

Recommended 
prerequisties 

Students have taken Mathematical Statistics course (MAM62401), 
Ordinary Differential Equation (MAM61302)  and have participated 
in the final exam on the module. 

Learning 
goals/competencies 
or 
Module 
objectives/intended 
learning outcomes  

After completing this course the student should have 
CLO 1 : Ability to explain Stochastic processes, counting 

processes, independent increments and stationary 
increments. 

CLO 2 : Ability to explain basic concepts and solve  problems in the 
Poisson process. 

CLO 3 : Ability to explain basic concepts and solve problems in the 
Renewal process. 

CLO 4 : Ability to explain basic concepts and solve problems in 
Markov process. 

CLO 5 : Ability to explain basic concepts and solve problems in Birth 
and Death processes. 

CLO 6 : Ability to explain basic concepts and solve problems in  
Branching process. 

Content: 1. Concept of stochastic processes, parameters and state space, 
counting processes, independent increments and stationary 
increments. 

2. Poisson Process: postulates, distribution of inter arrivals times, 
distribution of waiting times, uniform distribution of inter arrivals 
times. 

3. Non Homogeneous Poisson Process: postulates, expectation, 
variance, moment generating function. 
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4. Compound Poisson Process: postulates, expectation, variance, 
moment generating function. 

5. Renewal Process: definition and related concepts, renewal 
function, stopping time, Wald equation, the asymptotic behavior 
of renewal process, Variations on renewal process: Alternating 
Renewal Process. 

6. Markov process: definition, transition probability matrices, 
Chapman Kolmogorov equations, stationary, mean recurrence 
time, hitting time, transience, recurrence, absorption, 
communication, irreducible, period of a chain Markov. 

7. Birth and death processes: postulates, sojourn time, differential 
equation of birth and death processes, variations on the birth and 
death process: pure birth process, pure death process, limiting 
behavior of birth and death processes.  

8. Branching Processes: mean and variance of branching process, 
probability generating function and extinction probabilities, 
variations of branching processes: multiple branching processes, 
branching processes with immigration. 

Study / exam 
achievements: 

The final mark will be weighted as follows: 
No.   Assessment methods (component, activities).       Weight 
1. Assignment                                                               20 % 
2. Quiz  1                                                                      20 % 
3. Quiz 2                                                                       20% 
4. Mid examination                                                       20 % 
5. Final examination                                                     20 % 

Final grades is defined as follow: 
A   : 80 < Final Mark ≤  100 
B+ : 75 < Final Mark ≤    80 
B   : 69 < Final Mark ≤    75 
C+ : 60 < Final Mark ≤    69 
C   : 55 < Final Mark ≤    60 
D+ : 50 < Final Mark ≤    55 
D   : 44 < Final Mark ≤    50 
E   :    0 ≤ Final Mark ≤    44 

Forms of Media Slides and LCD projectors, laptop/ computer, whiteboards. 

Learning Methods Lecture 

Literature 1. Karlin, S and H.M.Taylor, 1998, An Introduction to Stochastic 
Modelling, Third edition, Academic Press, New York. 

2. Knill, O. 2009, Probability Theory and Stochastic Processes with 
Applications, Overseas Press. 

3.   Ross,S.M. 1996, Stochastic Processes, Second Edition, john 
Wiley and Sons Inc. 

Notes:  

 
 


