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(Abstract)
FYUG- B.Sc. Statistics Programme - Modified Scheme and Syllabus - Approved & lmplemented
w.e.f 2024 Admission - Orders issued

ACADEMIC C SECTION

ACAD C/ACAD C31978312025 Dated: 08.01.2026
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Read:-1.UO No ACAD / FYSC- t t2LO93t 2024 dated 241L0t2024

2.U.O of even No. dated 03.10.2025

3.Minutes of the Online meeting of Board of Studies in Staristics (UG) held on
26.O9.2025.

4.Email dated 03.10.2025 from the Chairperson, Board of Studies rn Statistics (UG)

5.E-mail from the Dean, Faculty of Science dated 15.10.2025.

6.Minutes of the lvleeting of the Standing Committee of the Academic Council, held
on 05.L2.2025

7. Orders of the Vice Chancellor in the file of even number dated S\!?..?.o25

ORDER

L.The Scheme and syllabus (First & second semesters only) of the FyuG B.sc.statistics
Programme was approved and implemented w e. f 2024 Admission as per the paper read (1)
above.

2.As per the paper read (2) above, Third to Eighth semester syllabus of FyuG B.sc.statistics
Programme was approved and implementedw. e.t ZOZ4 Admission.

3.The Board of studies in stalisrics (uG) at its meeting held on 26.og.zozs, vide paper read as (3)
above, recommended to include three Skill Enhancement Courses (SEC) in the fourth semester
syllabus of the FYUG B.sc. statistics programme and the chairperson, Board of studies in
statistics (uc) vide paper read (4) above, submitted the modified scheme and syllabus of the
FYUG statistics programme, for approval and implementation w e f 2024 admission.
4. The modified Scheme and Syllabus of FYUG B.Sc.Statistics Progranlle. submittecl by ihe
Cllallpelson were forwarded to the Dean, Faculty of Science for verification and the Dean vide
paper read as (5) above recommended lo approve the same.
5. Considering the matter in detail, the Vice Chancellor has ordered to place the rl.loclifiecl Schenre
and syllabus or rhe Fyuc B.sc.st.rristrcs prograr'nre. submitted by the chairperson, Board of
Studies in statistics (uc) before the standing committee of the Academic council for
consideration.

i. The standing committee of the Academic council, held ot1 05.L2.?025, vide paper read as (6)
ibove recommended to approve the modified syllabus Fyuc statistics programme for
nrplementalion w e f 2024 acjmtssion.

T The Vice Chancellor after corlsiderinq the recornrnenclation of the Standinq Coplnittee of the
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Jisha K P

Assistant Registiar ll

FoT REGISTRAR

To: 1.The Controller of Examinations( through the PA )

2.The Principals of Arts and Science Colleges affiliated to Kannur University

3.The Chairperson, Board of Studies in Statistics (UG)

copy To: 1. PS to VC / PA to PVC / PA to R/PA to FO/PA to CE (to circulate among the section

concerned)

2. DR / AR (Acad) / AR ll Exam/JR ll Exam

3. Computer Programmer/Exc l/AR Vll (Exam)

4. Web Manager (for uploading on the website)

5. SF/DF/FC

Forward d/By Or er

SECTI FFICER

SIAIIOI{ P.

KANNUR
Pin'670 007
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\) N/

Academic Council and in exercise of the powers of the Academic Council conferred under Section

11(1) Chapter lll of the Kannur University Act, 1996 and all other enabling provisions read together

with has approved the modified syllabus ol FYUG Statistics Programme for implementation w.e.f

2024 admission, subject to reporting to the Academic Council.

8.The approved Scheme and Syllabus are appended with this U.O. and uploaded on the University

websate.

g.The U.O read (2) above stands modified to this extenl.

Orders are issued accordingly.
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PREFACE 

The undergraduate program in Statistics, leading to a Bachelor of Science (B.Sc.) in 

Statistics Honours or B.Sc. in Statistics Honours with Research, is designed to develop a deep 

understanding of the core principles of data analysis and interpretation. This comprehensive 

four-year curriculum is aimed at nurturing curious minds, fostering a profound appreciation for 

both the theoretical and practical aspects of statistics. 

Spanning four years and divided into eight semesters, the curriculum is structured to 

build progressively on the knowledge gained in previous semesters, ensuring a cohesive and 

cumulative learning experience. The discipline-specific courses cover fundamental topics such 

as Probability Theory, Statistical Inference, Regression Analysis, Multivariate Analysis, Time 

Series Analysis, and Experimental Design. Advanced topics in specialized areas like Bayesian 

Statistics, Non-parametric Methods, Biostatistics, and Data Mining are also included, catering 

to students' diverse interests and career goals. 

The B.Sc. Statistics Honours program emphasizes a robust theoretical foundation 

paired with extensive practical experience. Students will participate in hands-on projects that 

reinforce classroom learning and develop essential technical skills. Through practical work, 

they will learn to design experiments, use advanced software, and analyze data, effectively 

bridging the gap between theory and practice. 

For those pursuing the B.Sc. Statistics Honours with Research track, the program offers 

an enriched experience with a strong focus on independent research. This track is tailored for 

students who wish to explore specific areas of interest in greater depth, culminating in a 

research thesis. Under the guidance of faculty members, students will conduct original research 

projects, enhancing their ability to perform scientific inquiries, think critically, and contribute 

to the field of statistics. This rigorous training prepares graduates for careers in academia, 

research institutions, and industry. 

In an age where data-driven decision-making and statistical analysis are crucial to 

societal progress, a degree in statistics equips students with problem-solving abilities, 

analytical skills, and a systematic approach to tackling complex challenges. Whether you aim 

to work in academia, industry, healthcare, or government, the B.Sc. Statistics Honours and 

B.Sc. Statistics Honours with Research programs provide a strong foundation for a fulfilling 

and impactful career. 
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We are pleased to present the revised curriculum and syllabus for the four-year UG 

Statistics Programme of affiliated colleges of Kannur University, effective from the 2024 

academic year onwards. 

The successful revision of this curriculum is a result of the collective efforts and 

contributions from the BoS members, Ad-hoc committee members, Statistics academic council 

members, resource persons, and the unwavering support of Statistics faculty members from 

affiliated colleges. Their dedication and expertise have been instrumental in shaping a 

curriculum that is relevant, up-to-date, and aligned with international academic standards. 

We warmly welcome all students embarking on this exciting journey and look forward 

to their future achievements in the field of Statistics. 

 

           Dr. Rejeesh C. John 

           Chairperson 

           Board of Studies in Statistics (UG) 

           Kannur University 
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VISION AND MISSION OF KANNUR UNIVERSITY 

Vision:  

To establish a teaching, residential and affiliating University and to provide equitable 

and just access to quality higher education involving the generation, dissemination and a 

critical application of knowledge with special focus on the development of higher education in 

Kasargod and Kannur Revenue Districts and the Mananthavady Taluk of Wayanad Revenue 

District.  

Mission:  

• To produce and disseminate new knowledge and to find novel avenues for application of such 
knowledge.  

• To adopt critical pedagogic practices which uphold scientific temper, the uncompromised 
spirit of enquiry and the right to dissent.  

• To uphold democratic, multicultural, secular, environmental and gender sensitive values as 
the foundational principles of higher education and to cater to the modern notions of equity, 
social justice, and merit in all educational endeavours.  

• To affiliate colleges and other institutions of higher learning and to monitor academic, ethical, 
administrative, and infrastructural standards in such institutions.  

• To build stronger community networks based on the values and principles of higher education 
and to ensure the region’s intellectual integration with national vision and international 
standards.  

• To associate with the local self-governing bodies and other statutory as well as 
nongovernmental organizations for continuing education and also for building public 
awareness on important social, cultural and other policy issues. 
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COURSE STRUCTURE FOR FOUR YEAR UNDER GRADUATE 
PROGRAMME (FYUGP) IN STATISTICS  

(2024 ADMISSION ONWARDS) 

SEMESTER I  
  

No  Title  Credit  

1  AEC 1 (English)  3  

2  AEC 2 (Additional Language)  3  

3  MDC 1  3  

4  DSC A1 (Major)  4  

5  DSC B1 (Minor 1)  4  

6  DSC C1 (Minor 2)  4  

  Total Credits 21  

  
SEMESTER II  

  

No  Title  Credit 

1  AEC 3 (English)  3  

2  AEC 4 (Additional Language)  3  

3  MDC 2  3  

4  DSC A2 (Major)  4  

5  DSC B2 (Minor 1)  4  

6  DSC C2 (Minor 2)  4  

  Total Credits  21  
  

SEMESTER III  
  

No  Title  Credit  

1  MDC 3  3  

2  VAC 1  3  

3  DSC A3 (Major)  4  

4  DSC A4 (Major)  4  

5  DSC B3 (Minor 1)  4  

6  DSC C3 (Minor 2)  4  

   Total Credits   22  
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SEMESTER IV  
  

No  Title  Credit  

1  SEC 1  3  

2  VAC 2  3  

3  VAC 3  3  

4  DSC A5 (Major)  4  

5  DSC A6 (Major)  4  

6  DSC A7 (Major)  4  

  Total Credits  21  
  

SEMESTER V  
  

No  Title  Credit  

1  SEC 2  3  

2  DSC A8 (Major)  4  

3  DSC A9 (Major)  4  

4  DSC A10 (Major)  4  

5  DSE 1 (A11)  4  

6  DSE 2 (A12)  4  

  Total Credits  23  

  

SEMESTER VI  
  

No  Title  Credit  

1  SEC 3  3  

2  DSC A13 (Major)  4  

3  DSC A14 (Major)  4  

4  DSC A15 (Major)  4  

5  DSE 3 (A16)  4  

6  DSE 4 (A17)  4  

7  INTERNSHIP  2  

  Total Credits  25  
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viii 
 

 
EXIT WITH UG DEGREE/PROCEED TO FOURTH YEAR WITH 133 
CREDITS  
 
17 Major courses 17 x 4 = 68  
6 Minor courses 6 x 4 = 24  
13 Foundation courses (AEC, SEC, VAC, MDC) 13 x 3 = 39  
1 Internship 2 x1 = 2  
 
Total = 133  
 

SEMESTER VII  
  

No  Title  Credit  

1  DSC A18 (Major)  4  

2  DSC A19 (Major)  4  

3  DSC A20 (Major)  4  

4  DSC A21 (Major)  4  

5  DSC A22 (Major)  4  
  Total Credits  20  

  

SEMESTER VIII  
  

No  Title  Credit  

1  DSC A23 (Major)  4  

2  DSC A24 (Major)  4  

3  DSC A25 (Major)  4  

 4  PROJECT  12  

  OR    

  DSC A26 (Major)  4  

  DSC A27 (Major)  4  

  DSC A28 (Major)  4  

  Total Credits  24  
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FOUR-YEAR UNDERGRADUATE PROGRAMME IN STATISTICS 

DETAILS OF COURSES OFFERED 

LIST OF DISCIPLINE-SPECIFIC COURSES (DSC) 

SE
M

E
S

T
E

R
 

COURSE CODE COURSE NAME 

MARKS 

C
R

E
D

IT
 

H
O

U
R

S
/W

E
E

K
 

THEORY 

P
R

A
C

T
IC

A
L

 

T
O

T
A

L
 

CA ESE 

 DISCIPLINE SPECIFIC MAJOR COURSES 

I KU1DSCSTA101 Basic Statistics 30 70 - 100 4 4 

II KU2DSCSTA102 Descriptive Statistics 30 70 - 100 4 4 

III 
KU3DSCSTA201 Probability Theory 25 50 25 100 

4 
(3L+1P) 

5 

KU3DSCSTA202 Basic Linear Algebra 25 50 25 100 
4 

(3L+1P) 
5 

IV 

KU4DSCSTA203 
Bivariate Random 
Variables 

25 50 25 100 
4 

(3L+1P) 
5 

KU4DSCSTA204 
Standard Probability 
Distributions 

25 50 25 100 
4 

(3L+1P) 
5 

KU4DSCSTA205 
Introduction to R 
Programming 

25 50 25 100 
4 

(3L+1P) 
5 

V 

KU5DSCSTA301 Mathematical Analysis 25 50 25 100 
4 

(3L+1P) 
5 

KU5DSCSTA302 Sampling Techniques 25 50 25 100 
4 

(3L+1P) 
5 

KU5DSCSTA303 Estimation Theory 25 50 25 100 
4 

(3L+1P) 
5 

KU5DSCSTA304 
Introduction to Stochastic 
Processes 

25 50 25 100 
4 

(3L+1P) 
5 

VI 

KU6DSCSTA305 Testing of Hypotheses 25 50 25 100 
4 

(3L+1P) 
5 

KU6DSCSTA306 Design of Experiments 25 50 25 100 
4 

(3L+1P) 
5 

KU6DSCSTA307 Regression Analysis 25 50 25 100 
4 

(3L+1P) 
5 

KU6DSCSTA308 Statistical Quality Control 25 50 25 100 
4 

(3L+1P) 
5 

KU6INTSTA311 Internship 15 35 - 50 2 2 

VII 

KU7DSCSTA401 
Advanced Analytical Tools 
in Statistics 

25 50 25 100 
4 

(3L+1P) 
5 

KU7DSCSTA402 Measure and Probability 25 50 25 100 
4 

(3L+1P) 
5 

KU7DSCSTA403 
Advanced Distribution 
Theory 

25 50 25 100 
4 

(3L+1P) 
5 
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KU7DSCSTA404 
Advanced Sampling 
Techniques & Design of 
Experiments 

25 50 25 100 
4 

(3L+1P) 
5 

KU7DSCSTA405 Time Series Analysis 25 50 25 100 
4 

(3L+1P) 
5 

VIII 

KU8DSCSTA406 
Advanced Statistical 
Inference 

30 70 - 100 4 4 

KU8DSCSTA407 Multivariate Analysis 30 70 - 100 4 4 

KU8DSCSTA408 
Advanced Regression 
Techniques 

30 70 - 100 4 4 

KU8RPHSTA411 
Project (Honours with 
Research Programme)  

90 210 - 300 12 12 

 DISCIPLINE SPECIFIC MINOR COURSES 

I 

KU1DSCSTA121 Introductory Statistics 30 70 - 100 4 4 

KU1DSCSTA122 Statistical Methods 30 70 - 100 4 4 

KU1DSCSTA123 
Introduction to Operations 
Research 

30 70 - 100 4 4 

KU1DSCSTA124 
Basic Statistics and 
Numerical Skills 

30 70 - 100 4 4 

II 

KU2DSCSTA131 
Probability and Random 
Variables 

30 70 - 100 4 4 

KU2DSCSTA132 
Probability and Bivariate 
Data Analysis 

30 70 - 100 4 4 

KU2DSCSTA133 
Time Series and Index 
Numbers 

30 70 - 100 4 4 

KU2DSCSTA134 
Quantitative Techniques in 
Data Analysis – I  

30 70 - 100 4 4 

III 

KU3DSCSTA221 Probability Distributions 25 50 25 100 
4 

(3L+1P) 
5 

KU3DSCSTA222 Statistical Inference 25 50 25 100 
4 

(3L+1P) 
5 

KU3DSCSTA223 Inferential Statistics 25 50 25 100 
4 

(3L+1P) 
5 

KU3DSCSTA224 
Quantitative Techniques in 
Data Analysis – II 

25 50 25 100 
4 

(3L+1P) 
5 
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LIST OF DISCIPLINE-SPECIFIC ELECTIVE COURSES (DSE) 

SE
M

E
S

T
E

R
 

COURSE CODE COURSE NAME 

MARKS 

C
R

E
D

IT
 

H
O

U
R

S
/W

E
E

K
 

THEORY 

P
R

A
C

T
IC

A
L

 

T
O

T
A

L
 

CA ESE 

V 

KU5DSESTA309 
Index Numbers and Time 
Series 

25 50 25 100 
4 

(3L+1P) 
5 

KU5DSESTA310 
Statistical Data Analysis 
Using R 

25 50 25 100 
4 

(3L+1P) 
5  

KU5DSESTA311 Operations Research 25 50 25 100 
4 

(3L+1P) 
5 

KU5DSESTA312 Actuarial Statistics 25 50 25 100 
4 

(3L+1P) 
5 

KU5DSESTA313 Research Methodology 25 50 25 100 
4 

(3L+1P) 
5 

VI 

KU6DSESTA314 
Introduction to 
Biostatistics 

25 50 25 100 
4 

(3L+1P) 
5 

KU6DSESTA315 
Vital and Official 
Statistics 

25 50 25 100 
4 

(3L+1P) 
5 

KU6DSESTA316 Population Statistics 25 50 25 100 
4 

(3L+1P) 
5 

KU6DSESTA317 Financial Statistics 25 50 25 100 
4 

(3L+1P) 
5 

KU6DSESTA318 Econometrics 25 50 25 100 
4 

(3L+1P) 
5 

KU6DSESTA319 
Statistical Decision 
Theory 

25 50 25 100 
4 

(3L+1P) 
5 

VIII 

KU8DSESTA421 Optimization Techniques 30 70 - 100 4 4 

KU8DSESTA422 Reliability Theory 30 70 - 100 4 4 

KU8DSESTA423 Survival Analysis 30 70 - 100 4 4 

KU8DSESTA424 
Advanced Research 
Methodology 

30 70 - 100 4 4 

KU8DSESTA425 
Statistical Analysis and 
Business Intelligence 

25 50 25 100 
4 

(3L+1P) 
5 
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LIST OF MULTI-DISCIPLINARY COURSES (MDC) 

SE
M

E
S

T
E

R
 

COURSE CODE COURSE NAME 

MARKS 

C
R

E
D

IT
 

H
O

U
R

S
/W

E
E

K
 

CA ESE 

T
O

T
A

L
 

I KU1MDCSTA141 Basics of Statistics 25 50 75 3 3 

II KU2MDCSTA151 Introduction to Data Analysis 25 50 75 3 3 

III KU3MDCSTA241 Introduction to Statistical Inference 25 50 75 3 3 

 
LIST OF SKILL ENHANCEMENT COURSES (SEC) 

SE
M

E
S

T
E

R
 

COURSE CODE COURSE NAME 

MARKS 

C
R

E
D

IT
 

H
O

U
R

S
/W

E
E

K
 

THEORY 

P
R

A
C

T
IC

A
L

 

T
O

T
A

L
 

CA ESE 

IV KU4SECSTA251 
Statistical Computing and 
Data Visualization by MS 
Excel 

15 35 25 75 
3 

(2L+1P) 
4 

IV KU4SECSTA252 
Basics of Statistical 
Inference 

15 35 25 75 
3 

(2L+1P) 
4 

IV KU4SECSTA253 
Fundamentals of R 
Programming 

15 35 25 75 
3 

(2L+1P) 
4 

IV KU4SECSTA254 
Quantitative Techniques 
for Life Sciences 

15 35 25 75 
3 

(2L+1P) 
4 

V KU5SECSTA341 
Introduction to Data 
Analysis using R 

15 35 25 75 
3 

(2L+1P) 
4 

VI KU6SECSTA351 
Statistical Techniques in 
Research Methodology 

15 35 25 75 
3 

(2L+1P) 
4 

 
LIST OF VALUE-ADDED COURSES (VAC) 

SE
M

E
S

T
E

R
 

COURSE CODE COURSE NAME 

MARKS 

C
R

E
D

IT
 

H
O

U
R

S
/W

E
E

K
 

THEORY 

P
R

A
C

T
IC

A
L

 

T
O

T
A

L
 

CA ESE 

III KU3VACSTA261 
Data Visualization and 
Interpretation 

15 35 25 75 
3 

(2L+1P) 
4 

IV KU4VACSTA361 Big Data Analysis 25 50 - 75 3 3 

IV KU4VACSTA362 
Study Design in 
Research 

25 50 - 75 3 3 
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KANNURUNIVERSITY 
 

FOUR YEAR UNDERGRADUATE PROGRAMME 

 

SYLLABUS FOR SINGLE MAJOR IN STATISTICS 

 

PROGRAMME OUTCOMES (PO): 

At the end of the graduate programme at Kannur University, a student would: 

PO1 

Critical 
Thinking and 
Problem-
Solving 

Apply critical thinking skills to analyse information and 
develop effective problem-solving strategies for tackling 
complex challenges. 

PO2 

Effective 
Communication 
and Social 
Interaction 

Proficiently express ideas and engage in collaborative 
practices, fostering effective interpersonal connections. 

PO3 
Holistic 
Understanding 

Demonstrate a multidisciplinary approach by integrating 
knowledge across various domains for a comprehensive 
understanding of complex issues. 

PO4 
Citizenship and 
Leadership 

Exhibit a sense of responsibility, actively contribute to the 
community, and showcase leadership qualities to shape a 
just and inclusive society. 

PO5 
Global 
Perspective 

Develop a broad awareness of global issues and an 
understanding of diverse perspectives, preparing for active 
participation in a globalized world. 

PO6 

Ethics, 
Integrity and 
Environmental 
Sustainability 

Uphold high ethical standards in academic and professional 
endeavours, demonstrating integrity and ethical decision-
making. Also acquire an understanding of environmental 
issues and sustainable practices, promoting responsibility 
towards ecological well-being. 

PO7 
Lifelong 
Learning and 
Adaptability 

Cultivate a commitment to continuous self-directed 
learning, adapting to evolving challenges, and acquiring 
knowledge throughout life. 
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PROGRAMME SPECIFIC OUTCOMES (PSO):  

At the end of the BSc Statistics program at Kannur University, a student would: 

PSO 1 Gain a thorough grasp of the concepts, principles, and theories in Statistics. 

PSO 2 
Utilize basic concepts in descriptive and inferential statistics for exploratory 
data analysis. 

PSO 3 
Develop expertise in utilizing statistical software to address the demands of 
employability, research, and development. 

PSO 4 Recognize the potential applications of statistical theories in various fields. 

PSO 5 Create statistical models to tackle real-world problems and derive solutions. 

PSO 6 
Blend analytical techniques with a critical mindset to address statistical 
challenges effectively. 

PSO 7 
Gain proficiency in classical statistical inference and decision-making 
fundamentals. 
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DISCIPLINE SPECIFIC MAJOR COURSES 
 

SEMESTER I 

                      A1 – DISCIPLINE SPECIFIC MAJOR COURSE 
KU1DSCSTA101: BASIC STATISTICS 

Semester Course Type Course Level Course Code Credits Total Hours 

I MAJOR 100 – 199 KU1DSCSTA101 4 60  
   

Learning Approach (Hours/Week) Marks Distribution 
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

 4  - -   30 70   100  2 

Course Description: This course covers the fundamentals of statistics including the nature 

and scope of statistics, types of data, scales of measurement, methods of data collection and 

presentation, graphical representation, measures of central tendency, and measures of 

dispersion.  

Course Prerequisite: HSE level Mathematics/Statistics Courses 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 Students will be able to explain the definition, nature, and scope of 
statistics in various fields. 

R 

2 
Students will demonstrate an understanding of different types of 
data, including quantitative, qualitative, geographical, and 
chronological, and their respective scales of measurement. 

U 

3 
Students will be able to collect and classify data using primary and 
secondary sources, and present it effectively through classification, 
tabulation, and graphical representation techniques. 

A 

4 

Students will analyse and interpret data using various measures of 
central tendency, including arithmetic mean, median, mode, 
geometric mean, and harmonic mean, as well as partition values 
such as quartiles, deciles, and percentiles. 

An  
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5 

Students will calculate and interpret measures of dispersion, 
including range, quartile deviation, mean deviation, and standard 
deviation, and understand relative measures of dispersion such as 
coefficient of range, quartile deviation, variation, and mean 
deviation.  

E  

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 

Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

 

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Introduction, collection and Presentation of Data 

  

 

12  

  

  

  

1  Statistics: Definition, nature and scope of statistics in various streams 

2 
Different types of data:  quantitative, qualitative, geographical and 
chronological  

3 Scales of measurement of data: nominal, ordinal, interval and ratio scale 

4 Time series, cross sectional and longitudinal data  
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2 

Statistical Methods 

  
  

12  
  
  

1 Collection of data: Primary and Secondary and their sources 

2 Presentation of data: classification and tabulation of data  

3 Line diagram, bar diagrams and pie diagrams  

4 Histogram, frequency polygon, frequency curve and ogives 

3 

Measures of Central Tendency 

  
  

 12 
  

1 
Definition and properties of various measures of central tendency – 
Arithmetic Mean, Median, Mode, Geometric Mean and Harmonic 
Mean 

2 Short-cut method for the evaluation of mean of raw and grouped data 

3 Partition values - Quartiles, Deciles, Percentiles 

4 

Measures of Dispersion 

  
  

12  
  

1 
Measures of Dispersion:  Range, Quartile deviation, Mean Deviation 
and Standard deviation 

2 
Properties and relative measures of dispersion (Coefficient of range, 
Coefficient of quartile deviation, Coefficient of variation, Coefficient of 
mean deviation) 

5 

Open End 

12 
Practical using MS Excel 

History of Statistics, Data entry using MS Excel, Understanding the usage of 
various statistical and mathematical functions in Excel, Preparation of 
diagrams and analysis of data using methods explained in Module 2 to 4 by 
Excel, Preparation and submission of a report. 

 

Essential Readings: 

1. Gupta, S. C. & Kapoor, V. K. (1980). Fundamentals of Mathematical Statistics, Sultan 
Chand & Sons, New Delhi. 

2. Gupta, S. C. & Kapoor, V. K. (1994). Fundamentals of Applied Statistics, Sultan Chand 
& Sons, New Delhi. 

3. Gupta, S. P. (2004). Statistical Methods, Sultan Chand &amp; Sons, New-Delhi. 
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Suggested Readings: 

1. Spiegel, M. R. and Stephens, L. J. (2017). Schaum's Outline of Statistics, 6th Edn., 
McGraw-Hill Education. 

2. Gun, A. M., Gupta, M.K. and Dasgupta, B. (2008). Fundamentals of Statistics. India: 
World Press. 

3. Armitage, P., Berry, G., and Matthews, J. N. S. (2008). Statistical Methods in Medical 
Research. John Wiley & Sons. 

Assessment Rubrics: 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation Type Marks 

 End Semester Evaluation  70 

Continuous Evaluation    30 

a)  Test Paper- 1 5 

b)  Test Paper-2 5  

c)  Assignment 10 

d)  Seminar - 

e) Book/ Article Review -  

f) Viva-Voce - 

g) Field Report/Practical 10 

Total 100 
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SEMESTER II 

A2 – DISCIPLINE SPECIFIC MAJOR COURSE 
KU2DSCSTA102: DESCRIPTIVE STATISTICS 

Semester Course Type Course Level Course Code Credits Total Hours 

II MAJOR 100 – 199 KU2DSCSTA102 4 60  
   

Learning Approach (Hours/Week) Marks Distribution 
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

 4  - -   30 70   100  2 

 

Course Description: This course covers fundamental statistical concepts and techniques 
including moments, curve fitting, correlation analysis, and simple linear regression, 
providing students with the tools to analyse data and understand relationships between 
variables. 

Course Prerequisite: HSE level Mathematics/Statistics Courses 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 
Students will understand the relationship between raw moments and 
central moments, and be able to calculate and interpret measures of 
skewness and kurtosis. 

U 

2 Students will grasp the principle of least squares and apply it to fit 
linear, quadratic, and exponential curves to data sets. 

A 

3 

Students will differentiate between types of correlation, utilize 
scatter diagrams and Karl Pearson correlation coefficient to analyse 
correlation, and solve problems related to rank correlation 
coefficient. 

An 

4 
Students will comprehend the process of fitting regression lines and 
interpret regression coefficients, understanding their definitions and 
properties. 

E  

5 Students will demonstrate the ability to calculate and interpret 
partial and multiple correlation coefficients in a tri-variate context. 

C  

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 
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Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

 

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Moments   

 

12  

  

  

  

1  Definition and relationship between raw moments and central moments 

2 Skewness: Definition and various measures of skewness 

3 Kurtosis - Definition and various measures of kurtosis 

2 

Curve fitting 

  
  

12  
  
  

1 Principle of least squares 

2 Fitting of linear and quadratic curves 

3 Fitting of exponential curves (𝑎𝑏௑ , 𝑎 𝑋௕ , 𝑎 𝑒௕௑) U
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3 

Correlation Analysis 

  
  

 12 
  

1 Definition and types of correlation 

2 
Methods of studying correlation: Scatter diagram, Karl Pearson 
correlation coefficient 

3 Rank correlation coefficient-formula and problems only 

4 
Definitions of partial and multiple correlation coefficients (tri-variate 
case only) 

4 

Simple linear regression 
  
  

12  
  

1 Fitting of regression lines 

2 Regression coefficients: Definition, properties and examples 

5 

Open End 

12 
Practical using MS Excel 

Understanding the usage of various statistical and mathematical functions in 
Excel, Analysis of data using methods explained in Module 1 to 4 by Excel, 
Preparation and submission of a report. 

 

Essential Readings: 

1. Gupta, S. C. and Kapoor, V. K. (2002): Fundamentals of Mathematical Statistics, 
Sultan Chand & Co. 

2. Gupta, S. C (1984): Fundamentals of Statistics, Himalayan Publishing House. 
3. Agrawal, B. L. (2013): Basic Statistics, New Age International Publishers. 

 
Suggested Readings: 

1. Mood A. M., Graybill F. A., Bose, D C (2007): Introduction to the theory of statistics, 
Tata Magrow Hill. 

2. Gun, A. M., Gupta, M.K. and Dasgupta, B. (2008). Fundamentals of Statistics. India: 
World Press. 

3. Croxton, F. E. and Cowden, D. J. (1973): Applied General Statistics, Printice Hall of 
India. 
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FYUGP “STATISTICS” 

 
Assessment Rubrics: 

 
 

Evaluation Type Marks 

End Semester Evaluation 70 

Continuous Evaluation 30 

a) Test Paper- 1 5 

b) Test Paper-2 5 

c) Assignment 10 

d) Seminar - 

e) Book/ Article Review - 

f) Viva-Voce - 

g) Field Report/Practical 10 

Total 100 

 

 
SEMESTER III 

 
A3 – DISCIPLINE SPECIFIC MAJOR COURSE 
KU3DSCSTA201: PROBABILITY THEORY 

 

Semester Course Type Course Level Course Code Credits Total Hours 

III MAJOR 200 – 299 KU3DSCSTA201 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 
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Course Description: This course provides a comprehensive understanding of probability 
theory, random variables, mathematical expectation, and generating functions, including 
classical and axiomatic approaches, conditional probability, probability distributions, and 
properties of generating functions. 

 

Course Prerequisite: Foundation Courses (Level 100 – 199) 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 
Students will understand the concepts of random experiments, 
sample points, sample spaces, events, and the algebra of events, and 
apply them to construct probability spaces. 

U 

2 

Students will differentiate between classical, frequency, and 
axiomatic approaches to probability, and apply conditional 
probability, addition theorem, multiplication theorem, Bayes' 
theorem, and Boole's inequalities to solve probability problems. 

A 

3 

Students will be able to define and distinguish between discrete and 
continuous random variables, and calculate probability mass 
functions, probability density functions, and distribution functions 
along with solving related problems. 

An 

4 

Students will comprehend mathematical expectation and its 
properties, apply addition and multiplication theorems on the 
expectation, compute conditional expectation and conditional 
variance, and understand the relationship between moments, raw 
moments, and central moments. 

U 

5 

Students will demonstrate proficiency in understanding moment 
generating functions, cumulant generating functions, characteristic 
functions, and probability generating functions along with their 
definitions, properties, and application examples. 

E 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 
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Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

 

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Probability 

  

 

12  

  

  

  

1 
Random experiment, Sample point, Sample space, Events, Algebra of 
events, Probability Space 

2 Classical definition, Frequency and axiomatic approaches to probability 

3 
Conditional probability, Theorems on probability- Addition theorem, 
Multiplication theorem, Baye’s theorem 

4 Boole’s inequalities 

2 

Random Variables 

  
  

11 
  
  

1 
Definition of random variables - Discrete and continuous random 
variables 

2 Probability mass function- definition and problems 

3 Probability density function – definition and problems 
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4 Distribution function – definitions and properties 

3 

Mathematical Expectation 

  
  

 12 
  

1 
Mathematical expectation, Definition and properties, expectation of 
functions of random variables 

2 Addition and multiplication theorems on expectation 

3 Conditional expectation and conditional variance 

 
4 

Moments, relation between raw and central moments 

4 

Generating Functions 

  
  

10  
  

1 Moment generating function (mgf)- definition, properties and examples 

2 Cumulant generating function - definition, properties and examples 

3 Characteristic function - definition, properties and examples 

4 
Probability generating function(pgf) - definition, properties and 
examples 

5 

Open End (Practical) 

30 History of probability, paradoxes in probability, basic set theory for 
probability, representation of sets in Venn diagram, operations of sets- union, 
intersection, complementation, basic principle of counting, problems related 
to permutation and combination. 

 

Essential Readings: 

1. Gupta, S. C. & Kapoor, V. K. (1980). Fundamentals of Mathematical Statistics, 
Sultan Chand & Sons, New Delhi. 

2. Gupta, S. P. (2004). Statistical Methods, Sultan Chand & Sons, New-Delhi. 
3. Spiegel, M. R., Schiller, J. J., and Srinivasan, R. A. (2013). Schaum's outline of 

Probability and Statistics. McGraw-Hill Education. 
 

Suggested Readings: 

1. Mukhopadhyay, P. (2012). Theory of Probability. New Central Book Agency. 
2. Dr. Rajeshwar Singh. (2012). An Introduction to Probability and Probability 

Distributions, Books and Allied(p) Ltd. 
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Assessment Rubrics: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25 

100 

End Semester Evaluation  50 End Semester Evaluation  15 

Continuous Evaluation    25 Continuous Evaluation    10 

a)  Test Paper- 1 5 a) Punctuality 3 

b)  Test Paper-2 5  b) Skill 3 

c)  Assignment 10 
c) 

Assignment/ Field 
Report 

4 
d)  Seminar - 

e) Book/ Article Review -    

f) Viva-Voce 5   

g) Field Report -    

Total 75  25 
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SEMESTER III 

A4 – DISCIPLINE SPECIFIC MAJOR COURSE 
KU3DSCSTA202: BASIC LINEAR ALGEBRA 

Semester Course Type Course Level Course Code Credits Total Hours 

III MAJOR 200 – 299 KU3DSCSTA202 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 

Course Description: This course covers fundamental concepts in linear algebra including 
vector spaces, matrix algebra, solutions of simultaneous equations, and rank and quadratic 
forms, providing students with a solid foundation in the subject. 

Course Prerequisite: Foundation Courses (Level 100 – 199) 

Course Outcomes: 
 

CO No. Expected Outcome 
Learning 
Domains 

 
1 

Students will demonstrate an understanding of vector spaces, 
including definitions, subspaces, and concepts of linear 
independence and dependence, and apply these concepts to solve 
problems. 

 
U 

 
 

2 

Students will be able to identify and classify different types of 
matrices such as symmetric, skew-symmetric, idempotent, 
Hermitian, skew Hermitian, orthogonal, unitary, involutory, and nil- 
potent matrices, and perform matrix operations including finding 
the trace of a matrix. 

 
 

R 

 
3 

Students will solve systems of simultaneous equations using various 
methods including the method of inverse of a square matrix, 
determinants, and row reduction with echelon forms. 

 
E 

 
4 

Students will determine the rank of a matrix using standard 
theorems and understand the concepts of characteristic roots and 
vectors, Cayley Hamilton theorem, and quadratic forms. 

 
U 

 
5 

Students will apply their understanding of singular and non-singular 
matrices to find their properties and calculate inverses, and grasp 
the concepts of characteristic roots and vectors, Cayley Hamilton 
theorem, and quadratic forms. 

 
A 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 
 

Kannur University: Four Year Under Graduate 
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Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Vector Spaces   

 

12  

  

  

  

1 
Vector Spaces-Definition, subspaces, Linear independence and 
dependence 

2 Basis and dimension 

3 Linear transformations 

2 

Matrix Algebra 

  
  

12  
  
  

1 
Matrices-types- symmetric, skew-symmetric matrices, idempotent 
matrix, Hermitian and skew Hermitian matrices, orthogonal matrices, 
definition and examples 

2 Matrix operations, Trace of a matrix- Properties 

3 
Unitary matrix, involuntary matrix, nil-potent matrix, adjoint of 
matrices, determinant of matrices 

4 Singular and non-singular matrices- their properties, inverse of a matrix 

U
ni

ve
rs

ity
 O

rd
er

 o
f F

ile
 A

C
A

D
 C

/A
C

A
D

 C
3/

91
83

/2
02

5 
A

pp
ro

ve
d 

by
 A

ss
is

ta
nt

 R
eg

is
tr

ar
 II

 o
n 

08
-J

an
-2

02
6 

03
:2

0 
P

M
 -

 P
ag

e 
31



FYUGP “STATISTICS” 

  

Kannur University: Four Year Under Graduate 
Programme in “Statistics” 2024 

17 

 

3 

Solution of simultaneous equations AX=B 

  
  

 11 
  

1 Solution by using method of Inverse of a square matrix of order 3 

2 Solution by using determinants 

3 Solution by row reduction and echelon forms 

4 

Rank and Quadratic forms 

  
  

10 
  

1 
Rank of a Matrix-Definition and Standard theorems, rank of sum and 
product of matrices 

2 Characteristic roots and vectors 

3 Cayley Hamilton theorem 

4 Quadratic forms (concept only) 

5 

Open End (Practical) 

30 
Numerical computation of various characteristics and operations of 
matrices and solution of system of linear equations. 

Essential Readings: 

1. Shanthi Narayan, & Mittal P.K. (2010). A Text Book of Matrices, S. Chand and 
Company Pvt. Ltd. 

2. Mittal P.K. (2007).  Matrices, Vrinda Publications Pvt. Ltd. 
3. James R Schott. (2016). Matrix Analysis for Statistics (Third Edition).  A Wiley- 

Interscience Publication, John Wiley & Sons, Inc. 

Suggested Readings: 

1. K.B. Datta. (2007).  Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd.  
2. A.R. Vasishtha. (1996). Matrices, Krishna Prakasan Media Pvt. Ltd.  

 

 

 

 

 

U
ni

ve
rs

ity
 O

rd
er

 o
f F

ile
 A

C
A

D
 C

/A
C

A
D

 C
3/

91
83

/2
02

5 
A

pp
ro

ve
d 

by
 A

ss
is

ta
nt

 R
eg

is
tr

ar
 II

 o
n 

08
-J

an
-2

02
6 

03
:2

0 
P

M
 -

 P
ag

e 
32



FYUGP “STATISTICS” 

Kannur University: Four Year Under Graduate 
Programme in “Statistics” 2024 

18 

 

 

Assessment Rubrics: 
 
 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  

End Semester Evaluation 50 End Semester Evaluation 15 

Continuous Evaluation 25 Continuous Evaluation 10 

a) Test Paper- 1 5 a) Punctuality 3 

b) Test Paper-2 5 b) Skill 3 

c) Assignment 10  
c) 

Assignment/ Field 100 
Report 

4 

d) Seminar -    

e) Book/ Article Review -   

f) Viva-Voce 5   

g) Field Report -   

Total 75  25 

 
 

 
SEMESTER IV 

 
A5 – DISCIPLINE SPECIFIC MAJOR COURSE 

KU4DSCSTA203: BIVARIATE RANDOM VARIABLES 

 

Semester Course Type Course Level Course Code Credits Total Hours 

IV MAJOR 200 – 299 KU4DSCSTA203 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 
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Course Description: This course provides a comprehensive understanding of bivariate 
random variables, conditional expectation, bivariate generating functions, and limit 
theorems, focusing on their definitions, properties, and applications in probability theory. 

Course Prerequisite: Foundation Courses (Level 100 – 199) 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 

Students will understand the concept of two-dimensional random 
variables, including discrete and continuous types, and be able to 
calculate joint and marginal probability density functions (pdfs) and 
probability mass functions (pmfs), as well as understand 
independence of random variables. 

U 

2 
Students will apply bivariate transformations and understand 
conditional expectation and conditional variance, along with the 
theorems related to them. 

A 

3 Students will be able to define and compute bivariate moment 
generating functions, product moments, correlation, and covariance. 

R 

4 

Students will apply Chebyshev's inequality and Markov's inequality 
to bound probabilities, understand convergence in distribution and 
probability, grasp the importance of the Weak Law of Large 
Numbers (WLLN), and comprehend the Central Limit Theorem 
(CLT) for independent and identically distributed (iid) variables 
along with solving related problems. 

U 

5 

Students will demonstrate the ability to apply statistical concepts 
such as Chebyshev's inequality, Markov's inequality, convergence, 
and the Central Limit Theorem to analyse and solve problems in 
probability and statistics. 

R 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 

Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        
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CO 5        

 

 

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Bivariate Random Variables 

  

 

12 

  

  

  

1 
Two dimensional random variables - definition, discrete and continuous 
type 

2 Joint and marginal pdf 

3 Conditional pmf and pdf 

4 Independence of random variables 

2 

Conditional Expectation 

  
  

12  
  
  

1 Bivariate transformation and illustration 

2 Conditional expectation and conditional variance 

3 Theorems on Conditional expectation and conditional variance 

3 

Bivariate Generating functions 

  
  

 10 
  

1 Bi-variate Moment generating Function 

2 Product moments 

3 Correlation and covariance 

4 
Limit Theorems   

  
11 1 Chebychevs inequality, Markov inequality 
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2 Convergence in distribution and probability   

3 Weak law of large numbers-Importance and related problems 

4 Central limit theorem for iid variables, importance and related problems 

5 

Open End (Tutorial) 
30 

Numerical computation of various characteristics based on Module 1 to 4. 

Essential Readings: 

1. Gupta, S. C., & Kapoor, V. K. (2020). Fundamentals of Mathematical Statistics. 
Sultan Chand & Sons. 

2. Bhat, B. R. (2023). Modern Probability theory - An Introductory Text Book (Fifth 
Edition), New Age International Pvt. Ltd.  

3. Rohatgi, V. K. & Md. Ehsanes Saleh A.K. (2011). An Introduction to Probability 
and Statistics (second Edition), John Wiley & Sons. 

Suggested Readings: 

1. Goon A.M., Gupta M. K., & Dasgupta B. (2016). An Outline of Statistical Theory 
(volume 1), The World Press Pvt. Ltd. 

2. Suddhendu Biswas, & Vijay Kumar Sehgal. (1991). Topics in Statistical 
Methodology, Wiley Eastern Ltd. 

3. Feller, W. (1991). An Introduction to Probability Theory and Its Applications, 
(Volume 1). John Wiley & Sons. 

4. Chandra, T. K., & Chatterjee, D. (2005). A First Course in Probability (Third 
Edition), Alpha Science International Ltd. 
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FYUGP “STATISTICS” 

 
Assessment Rubrics: 

 

 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  

End Semester Evaluation 50 End Semester Evaluation 15 

Continuous Evaluation 25 Continuous Evaluation 10 

a) Test Paper- 1 5 a) Punctuality 3 

b) Test Paper-2 5 b) Skill 3 

c) Assignment 10  
c) 

Assignment/ Field 100 
Report 

4 

d) Seminar -    

e) Book/ Article Review -   

f) Viva-Voce 5    

g) Field Report -   

Total 75  25  

 
 

SEMESTER IV 

 
A6 – DISCIPLINE SPECIFIC MAJOR COURSE 

KU4DSCSTA204: STANDARD PROBABILITY DISTRIBUTIONS 

 

Semester Course Type Course Level Course Code Credits Total Hours 

IV MAJOR 200 – 299 KU4DSCSTA204 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 
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Course Description: This course provides a comprehensive overview of discrete and 
continuous probability distributions, including their properties, applications, and the 
bivariate normal distribution, focusing on theoretical concepts and practical applications 
in various fields. 

Course Prerequisite: Foundation Courses (Level 100 – 199) 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 

Students will demonstrate an understanding of various discrete 
distributions including degenerate, discrete uniform, Bernoulli, 
binomial, Poisson, and geometric distributions, and their properties 
and applications. 

U 

2 
Students will comprehend the properties and applications of various 
continuous distributions including rectangular, exponential, gamma, 
and beta distributions of the first and second kind. 

U 

3 
Students will be able to analyse the properties and applications of 
continuous distributions such as the normal distribution, log-normal 
distribution, and Cauchy distribution. 

An 

4 

Students will understand the bivariate normal distribution including 
its probability density function (pdf) and moment generating 
function (mgf), conditional distributions, properties, and 
applications. 

R 

5 
Students will apply their knowledge of various distributions to solve 
practical problems in statistics, including modelling real-world 
phenomena, making predictions, and understanding data variability. 

A 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 

Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        
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COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Discrete Distributions 
  

 

12  

  

  

  

1 Degenerate distribution, Discrete Uniform - properties and applications 

2 
Bernoulli distribution, Binomial distribution- properties and 
applications 

3 Poisson distribution - properties and applications 

4 Geometric distribution- properties and applications 

2 

Continuous Distributions-I 

  
  

12  
  
  

1 Rectangular distribution- properties and applications 

2 Exponential distribution- properties and applications 

3 Gamma distribution- properties and applications 

4 Beta distribution first and second kind- properties and applications 

3 

Continuous Distributions-II 

  
  

 11 
  

1 Normal distribution- properties and applications 

2 Log normal distribution 

3 Cauchy distribution 

4 

Bivariate Normal Distribution 
  
  

10 
  

1 
Probability density function (pdf) and Moment generating function 
(mgf) 

2 Conditional distributions U
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3 Properties and applications 

5 

Open End (Practical) 

30 Numerical computation of various characteristics based on Module 1 to 4. 
Random variate generation from standard discrete and continuous 
distributions and fitting of the distributions using generated data. Fitting of 
a probability distribution for a real-life data 

Essential Readings: 

1. Gupta. S. C and Kapoor. V. K. (2002): Fundamentals of Mathematical Statistics, Sultan 
Chand & Sons (P) Ltd. New Delhi 

2. Krishnamoorthy, K. (2015). A Handbook on Statistical Distributions with Applications. 
Chapman and Hall/CRC, New York. 

3. Dr. Rajeshwar Singh. (2012). An Introduction to Probability and Probability 
Distributions, Books and Allied(p) Ltd. 

Suggested Readings: 

1. Mukhopadhyay, P. (2012). Theory of Probability, New Central Book Agency (P) 
Limited. 

2. Bhuyan, K. C. (2010). Probability Distribution Theory and Statistical Inference, 
New Central Book Agency (P) Limited. 

Assessment Rubrics: 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25 

100 

End Semester Evaluation  50 End Semester Evaluation  15 

Continuous Evaluation    25 Continuous Evaluation    10 

a)  Test Paper- 1 5 a) Punctuality 3 

b)  Test Paper-2 5  b) Skill 3 

c)  Assignment 10 
c) 

Assignment/ Field 
Report 

4 
d)  Seminar - 

e) Book/ Article Review -    

f) Viva-Voce 5   

g) Field Report -    

Total 75  25 

U
ni

ve
rs

ity
 O

rd
er

 o
f F

ile
 A

C
A

D
 C

/A
C

A
D

 C
3/

91
83

/2
02

5 
A

pp
ro

ve
d 

by
 A

ss
is

ta
nt

 R
eg

is
tr

ar
 II

 o
n 

08
-J

an
-2

02
6 

03
:2

0 
P

M
 -

 P
ag

e 
40



FYUGP “STATISTICS” 

 
SEMESTER IV 

 
A7 – DISCIPLINE SPECIFIC MAJOR COURSE 

KU4DSCSTA205: INTRODUCTION TO R PROGRAMMING 
 

Semester Course Type Course Level Course Code Credits Total Hours 

IV MAJOR 200 – 299 KU4DSCSTA205 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 

Course Description: This course provides a comprehensive introduction to R programming, 
covering topics such as data manipulation, basic mathematical operations, matrices and 
arrays, conditional statements, loops, functions, descriptive statistics, graphical 
representation, probability distributions, and methods for generating random variables 
using R. 

Course Prerequisite: Foundation Courses (Level 100 – 199) 
 

Course Outcomes: 
 

CO No. Expected Outcome 
Learning 
Domains 

 
1 

Demonstrate proficiency in using R for data manipulation tasks 
including data input, accessing, and storing, as well as utilizing 
functions and packages. 

 
U 

2 
Apply basic mathematical operations and manipulate vectors, 
sequences, and matrices in R for various analytical tasks. A 

3 Implement programming constructs such as conditional statements, 
loops, and user-defined functions in R programming. 

C 

 
4 

Utilize R for descriptive statistics including graphical representation 
of data, computation of summary statistics, and analysis of central 
tendency, dispersion, skewness, and kurtosis. 

 
R 

 
5 

Apply probability concepts in R to analyse probability distributions, 
including discrete distributions (Binomial, Poisson) and continuous 
distributions (Normal, exponential), and generate random variables 
using common probability distribution methods. 

 
An 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 
 

Kannur University: Four Year Under Graduate 
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Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Introduction to R   

 

12 

  

  

  

1 
R as a Statistical Software and language, R preliminaries, Method of 
data input, Data accessing or indexing, Data frames and lists 

2 
Functions, Saving, Storing and retrieving work, work space and files, 
using scripts, using packages 

3 R for basic Math – Arithmetic, Logarithms and Exponentials, Vectors, 
sequences, Repetition, Sorting and Lengths. 

2 

Matrices and Arrays 

  
  

12  
  
  

1 
Defining a Matrix, Row and Column bindings (Rbind & Cbind), Matrix 
dimensions, row, column and diagonal extractions. Omitting and 
overwriting 

2 
Matrix operations and algebra (transpose, identity matrix, scalar 
multiple, addition, subtraction, multiplication) 

3 Determinant and trace of matrix, Inverse of a matrix 
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4 
R Programming: conditional statements – if and if else; loops – for, 
while, do-while; functions – built-in and user defined 

3 

Descriptive Statistics Using R 

  
  

 11 
  

1 
Numeric Variables and Categorical variables. Graphical representation 
of data, Bar plots, Pie charts, Box plots, scatter plot 

2 
Obtaining summary statistics; generating tables, Measures of central 
tendency (Mean, Median, Mode) 

3 Measures of dispersion, Measures of skewness and Kurtosis, Partition 
values (Quantiles, Percentiles) 

4 Covariance, Correlation and simple linear Regression 

4 

Probability 

  
  

10 
  

1 
Definition and properties, Some special discrete distributions 
(Binomial, Poisson) 

2 
Continuous probability distribution, some special continuous 
distributions (Normal, exponential) 

3 
Methods for generating random variables – Introduction, Random 
generation of common probability distribution in R, the inverse method 

5 

Open End (Practical) 

30 
Introduction to R-Studio and R Markdown. Practical using R to obtain graphical 
representation of data, summarization of data and tabulated form of data.  

Essential Readings: 

1. Davies, T. M. (2016). The Book of R: A First Course in Programming and 
Statistics, No Starch Press, San Francisco. 

2. Peter Dalgaard (2008). Introductory Statistics with R, 2nd edition, Springer.  
3. Purohit, S. G., Gore, S. D. and Deshmukh, S. R. (2008).  Statistics Using R, Narosa 

Publishing House. 
4. Rizzo, M. L. (2007). Statistical Computing with R, CRC Press. 

Suggested Readings: 

1. Maria D.U., Ana F.M. and Alan T.A. (2008): Probability and Statistics with R. CRC 
Press. 

2. Crawley, M, J. (2012). The R Book, 2nd Edition. John Wiley & Sons. 
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Assessment Rubrics: 
 
 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  

End Semester Evaluation 50 End Semester Evaluation 15 

Continuous Evaluation 25 Continuous Evaluation 10 

a) Test Paper- 1 5 a) Punctuality 3 

b) Test Paper-2 5 b) Skill 3 

c) Assignment 10  
c) 

Assignment/ Field 100 
Report 

4 

d) Seminar -    

e) Book/ Article Review -   

f) Viva-Voce 5   

g) Field Report -   

Total 75  25 

 

 
SEMESTER V 

 
A8 – DISCIPLINE SPECIFIC MAJOR COURSE 

KU5DSCSTA301: MATHEMATICAL ANALYSIS 

 

Semester Course Type Course Level Course Code Credits Total Hours 

V MAJOR 300 – 399 KU5DSCSTA301 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 
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Course Description: This course provides a comprehensive introduction to fundamental 
concepts of real analysis, convergence tests for infinite series, differential calculus, and 
the Riemann integral, with a focus on theoretical understanding and application in various 
mathematical contexts. 

Course Prerequisite: Intermediate Level Courses (Level 200 – 299) 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 

Students will understand the fundamentals of real analysis, 
including the representation of real numbers on the line, bounded 
and unbounded sets, neighbourhoods, limit points, supremum and 
infimum, derived sets, open and closed sets, sequences, and 
convergence. 

U 

2 

Students will be able to analyse series using various convergence 
tests including the comparison test, Cauchy’s root test, 
D’Alembert’s ratio test, Raabe’s test, logarithmic test, Leibniz test, 
and understand absolute and conditional convergence. 

An 

3 

Students will grasp the concepts of limits of functions, continuity, 
types of continuity, uniform continuity, derivatives, Darboux’s 
theorem, Rolle’s theorem, mean value theorem, and Taylor’s 
theorem. 

R 

4 

Students will comprehend the Riemann Integral, including its 
definition, existence, conditions of integrability, properties, and 
relation to sums, as well as integrability of continuous and 
monotonic functions, and the relationship between integration and 
differentiation. They will also understand the first mean value 
theorem and the fundamental theorem of integral calculus. 

U 

5 

Students will apply their knowledge of real analysis to solve 
problems related to convergence, continuity, derivatives, and 
integration, and understand the theoretical underpinnings of calculus 
and analysis. 

A 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 
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Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

 

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Fundamentals of Real Analysis 

  

 

12  

  

  

  

1 
Real Analysis: Representation of real numbers as points on the line and 
the set of real numbers as complete ordered field 

2 
Bounded and unbounded sets, neighbourhoods and limit points, 
Superimum and infimum, derived sets, open and closed sets, sequences 
and their convergence 

3 
Limits of some special sequences such as and Cauchy’s general 
principle of convergence, Cauchy’s first theorem on limits. Bolzano 
Weierstrass theorem 

4 
Monotonic sequences, limit superior and limit inferior of a bounded 
sequence 

2 

Convergence Tests for Infinite Series 

  
  

12  
  
  

1 Definition, positive term series, comparison test 

2 Cauchy’s root test, D’Alembert’s ratio test, Raabe’s test 

3 Logarithmic test, alternative series 
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4 Lebnitz test, absolute convergence and conditional convergence 

3 

Foundations of Differential Calculus 

  
  

 11 
  

1 
Limits of a function, continuous function, continuity at a point, 
continuity in closed interval 

2 Types of continuity, uniform continuity 

3 Derivatives, Darboux’s theorem, Rolle’s Theorem 

4 Mean value theorem, Taylor’s theorem 

4 

The Riemann Integral and Fundamental Theorems of Calculus 

  
  

10 
  

1 
The Riemann Integral - Definition and existence of the integral, 
Refinement of partitions 

2 
Conditions of integrability, properties of Riemann integral, integral as a 
limit of sums 

3 
Integrability of continuous and monotonic functions, Integration and 
differentiation (the primitive) 

4 First mean value theorem and fundamental theorem of integral calculus 

5 

Open End (Tutorial) 

30 
Introduction to complex analysis, complex number system, Complex 
functions-analytic function, Cauchy- Riemann equation, harmonic function, 
necessary condition for a function to be analytic, sufficient condition for 
function to be analytic. Complex integration. 

Essential Readings: 

1. Malik S.C. and Savita Arora (1994): Mathematical Analysis, Second Edition, Wiley 
Eastern Limited, New Age International Limited, New Delhi.  

2. Somasundram D. and Chaudhary B. (1987): A First Course in Mathematical 
Analysis, Narosa Publishing House, New Delhi. 

Suggested Readings: 

1. Appostol T.M. (1987): Mathematical Analysis, Second Edition, Narosa Publishing 
House, NewDelhi. 

2. Shanti Narayan (1987): A course of Mathematical Analysis, 12th revised Edition, S. 
Chand & Co. (Pvt.) Ltd., New Delhi.  

3. Bartle, R. G. and Sherbert, D. R. (2002): Introduction to Real Analysis (3rd Edition), 
John Wiley and Sons (Asia) Pvt. Ltd., Singapore. 22  
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4. Ghorpade, Sudhir R. and Limaye, Balmohan V. (2006): A Course in Calculus and 

Real Analysis, Undergraduate Texts in Mathematics, Springer (SIE), Indian reprint. 

Assessment Rubrics: 
 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  

End Semester Evaluation 50 End Semester Evaluation 15 

Continuous Evaluation 25 Continuous Evaluation 10 

a) Test Paper- 1 5 a) Punctuality 3 

b) Test Paper-2 5 b) Skill 3 

c) Assignment 10  
c) 

Assignment/ Field 100 
4 

d) Seminar - Report   

e) Book/ Article Review -   

f) Viva-Voce 5   

g) Field Report -   

Total 75  25 

 
 

 
SEMESTER V 

 
A9 – DISCIPLINE SPECIFIC MAJOR COURSE 
KU5DSCSTA302: SAMPLING TECHNIQUES 

 

Semester Course Type Course Level Course Code Credits Total Hours 

V MAJOR 300 – 399 KU5DSCSTA302 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 
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Course Description: This course provides a comprehensive overview of sampling methods 
and errors, including simple random sampling, stratified random sampling, and systematic 
sampling, with a focus on their applications, estimation techniques, and comparison. 

Course Prerequisite: Intermediate Level Courses (Level 200 – 299) 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 

Students will understand the concepts of variables and attributes, 
including parameters, statistics, population, and sample, and be able 
to differentiate between census and sampling, and identify sampling 
and non-sampling errors. 

U 

2 

Students will demonstrate proficiency in simple random sampling 
techniques (SRSWOR, SRSWR), and understand the estimation of 
population mean, total, and attributes under simple random 
sampling, including the expression for the variance of the estimator. 

R 

3 

Students will be able to describe and apply the method of selecting 
stratified sampling, understand the estimation of parameters and 
allocation of sample size, and compare stratified random sampling 
with simple random sampling. 

A 

4 

Students will comprehend the method of selecting systematic 
samples, including linear and circular systematic sampling, 
estimation of parameters, and expression for the variance of the 
estimator under linear systematic sampling, and compare systematic 
sampling with stratified and simple random sampling. 

E 

5 

Students will be able to analyse and evaluate different sampling 
methods, including simple random sampling, stratified sampling, 
and systematic sampling, and understand their advantages and 
disadvantages in various situations. 

An 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 
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Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

 

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Introduction to Sampling Methods and Errors 
  

 

12  

  

  

  

1 Variables and attributes - parameter, statistic, population, sample 

2 Census and sampling - principal steps in sampling 

3 Sampling and non-sampling errors 

4 
Different types of sampling - probability sampling, non-probability 
sampling, mixed sampling 

2 

Simple Random Sampling 

  
  

12  
  
  

1 
Simple Random Sampling - SRSWOR, SRSWR and method of 
sampling 

2 
Estimation of population mean and population total, expression for 
variance of estimator under SRSWOR and SRSWR 

3 Estimation of attributes under SRS U
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4 Estimation of sample size 

3 

Stratified Random Sampling 

  
  

 11 
  

1 Method of selecting a stratified sampling 

2 Estimation of parameters 

3 
Allocation of sample size- proportional and optimum allocations, 
estimation of population characteristics and their variance 

4 Comparison of stratified random sampling with SRS 

4 

Systematic Sampling 

  
  

10 
  

1 Method of selecting Systematic sample 

2 
Linear Systematic sampling and Circular Systematic sampling (Concept 
only) 

3 
Estimation of parameters, expression for variance of estimator under 
linear Systematic sampling 

4 
Comparison of Systematic sampling, Stratified sampling, Simple 
Random Sampling 

5 

Open End (Practical) 

30 
Computational illustration of above concepts using R packages for 
sampling. Sample size calculation using specified packages. 

Essential Readings: 

1. Singh, D. and Chaudhary, F. S. (1986): Theory and Analysis of Sample Survey Designs, 
John Wiley and Sons 

2. Mukhopadhyay, P. (2008). Theory and Methods of Survey Sampling. PHI Learning Pvt. 
Ltd. 

3. Gupta, S. P. (2021): Statistical Methods, Sultan Chand and Sons 
4. Goon, A. M., Gupta, M. K., Das Gupta (1998): Fundamentals of Statistics, Vol. II, 

Word Press Pvt. Ltd. Kolkata. 

Suggested Readings: 

1. Cochran, W. G. (1992). Sampling Techniques, Wiley Eastern, New York 
2. Gupta, S. C. and Kapoor, V. K. (2010). Fundamentals of Applied Statistics, Sultan 

Chand & Sons 
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Assessment Rubrics: 
 
 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  

End Semester Evaluation 50 End Semester Evaluation 15 

Continuous Evaluation 25 Continuous Evaluation 10 

a) Test Paper- 1 5 a) Punctuality 3 

b) Test Paper-2 5 b) Skill 3 

c) Assignment 10  
c) 

Assignment/ Field 100 
Report 

4 

d) Seminar -    

e) Book/ Article Review -   

f) Viva-Voce 5   

g) Field Report -   

Total 75  25 

 
 

 
SEMESTER V 

 
A10 – DISCIPLINE SPECIFIC MAJOR COURSE 

KU5DSCSTA303: ESTIMATION THEORY 

 

Semester Course Type Course Level Course Code Credits Total Hours 

V MAJOR 300 – 399 KU5DSCSTA303 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 
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Course Description: This course covers sampling distributions, point estimation, methods of 
estimation, and interval estimation, focusing on understanding the properties and 
applications of estimators, confidence intervals, and Bayesian estimation techniques. 

Course Prerequisite: Intermediate Level Courses (Level 200 – 299) 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 

Students will understand sampling distributions, including standard 
error and the distribution of sample mean and variance, and 
demonstrate knowledge of Chi-square distribution, Student’s t 
distribution, and F-distribution, along with their mean, variance, 
moment generating function, and additive property. 

U 

2 

Students will grasp the concept of point estimation and its desirable 
properties such as unbiasedness, consistency, sufficiency, and 
efficiency, and be able to identify minimum variance unbiased 
estimators (MVUE) and uniformly minimum variance unbiased 
estimators (UMVUE), and apply Cramér-Rao inequality and 
minimum variance bound (MVB) estimators. 

R 

3 

Students will apply different methods of estimation including the 
method of moments, method of maximum likelihood, method of 
minimum variance, and method of least squares, and understand the 
properties of moment estimators and maximum likelihood 
estimators. 

A 

4 

Students will be able to construct confidence intervals for 
parameters such as mean, proportion, and variance of a normal 
population, as well as for the difference of means, proportions, and 
ratio of variances of two normal populations, and understand the 
basic concepts of interval estimation for parameters of exponential 
and Poisson distributions in large sample cases. 

E 

5 

Students will comprehend the fundamental concepts of Bayes 
estimation, including prior and posterior distributions, loss function, 
Bayes’ risk, and Bayes’ estimator, and apply these concepts to solve 
estimation problems. 

An 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 
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Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Sampling Distributions 

  

 

12  

  

  

  

1 
Sampling distribution, standard error; distribution of sample mean and 
variance 

2 Chi square distribution-mean and variance, MGF, additive property 

3 
Student’s t distribution – mean and variance; F-distribution– mean and 
variance 

4 Inter-relationships between Chi square, t, and F distributions 

2 

Point Estimation 

  
  

12  
  
  

1 
Definition, Desirable properties of a good estimator-unbiasedness, 
consistency 

2 
Sufficiency, efficiency; minimum variance unbiased estimator 
(MVUE), UMVUE 

3 Cramer Rao inequality and MVB estimators 
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4 Fisher’s Information and related problems 

3 

Methods of Estimation 

  
  

 10 
  

1 Method of moments, Properties of moment estimators (Statement only) 

2 Method of Maximum Likelihood, Properties of MLE (statement only) 

3 Method of minimum variance 

4 Method of least squares 

4 

Interval Estimation 

  
  

11  
  

1 
Concept of confidence interval, Confidence coefficient, Confidence 
intervals for mean, proportion, variance of normal population 

2 
Confidence interval for the difference of means, proportions and ratio 
of variances of two normal populations 

3 
Confidence intervals for parameters of one parameter exponential 
distribution and Poisson distribution in the large sample case 

4 
Basic idea of Bayes estimation, Prior and posterior distributions, loss 
function, Bayes’ Risk, Bayes’ estimator 

5 

Open End (Practical) 

30 
Sample generations from standard distributions using R, computation 
of estimators and confidence intervals using generated samples. 

 

Essential Readings: 

1. Goon A.M., Gupta M.K., Das Gupta. B. (2005), Fundamentals of Statistics, Vol. I, 
World Press, Calcutta.  

2. Manoj Kumar Srivastava, Abdul Hamid Khan, Namita Srivastava. (2014), Statistical 
Inference: Theory of Estimation, PHI Learning Private Limited, Delhi. 

3. Rohatgi V. K. and Saleh, A.K. Md. E. (2009): An Introduction to Probability and 
Statistics, 2nd Edn. (Reprint) John Wiley and Sons. 

4. Miller, I. and Miller, M. (2002): John E. Freund’s Mathematical Statistics (6th 
addition, low price edition), Prentice Hall of India 

Suggested Readings: 

1. Dudewicz, E. J., and Mishra, S. N. (1988): Modern Mathematical Statistics, John 
Wiley & Sons. 
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2. Mood A.M, Graybill F.A. and Bose D.C. (2017): Introduction to the Theory of 

Statistics, McGraw Hill. 
3. Bhat, B.R., Srivenkatramana, T. and Rao Madhava K.S. (1997): Statistics: A 

Beginner’s Text, Vol. I, New Age International (P) Ltd. 
4. Snedecor G.W and Cochran W.G. (1967): Statistical Methods, lowa State University 

Press 

 
Assessment Rubrics: 

 
 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  

End Semester Evaluation 50 End Semester Evaluation 15 

Continuous Evaluation 25 Continuous Evaluation 10 

a) Test Paper- 1 5 a) Punctuality 3 

b) Test Paper-2 5 b) Skill 3 

c) Assignment 10  
c) 

Assignment/ Field 100 
Report 

4 

d) Seminar -    

e) Book/ Article Review -   

f) Viva-Voce 5   

g) Field Report -   

Total 75  25 

 
 

SEMESTER V 
 

A11 – DISCIPLINE SPECIFIC MAJOR COURSE 
KU5DSCSTA304: INTRODUCTION TO STOCHASTIC PROCESSES 

Semester Course Type Course Level Course Code Credits Total Hours 

V MAJOR 300 – 399 KU5DSCSTA304 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 
 

Kannur University: Four Year Under Graduate 
Programme in “Statistics” 2024 41 

U
ni

ve
rs

ity
 O

rd
er

 o
f F

ile
 A

C
A

D
 C

/A
C

A
D

 C
3/

91
83

/2
02

5 
A

pp
ro

ve
d 

by
 A

ss
is

ta
nt

 R
eg

is
tr

ar
 II

 o
n 

08
-J

an
-2

02
6 

03
:2

0 
P

M
 -

 P
ag

e 
56



FYUGP “STATISTICS” 

  

Kannur University: Four Year Under Graduate 
Programme in “Statistics” 2024 

42 

 

Course Description: This course introduces students to stochastic processes, covering topics 
such as the definition and examples of stochastic processes, Markov chains, Poisson 
processes, birth-death processes, and their applications in queuing theory. 

Course Prerequisite: Intermediate Level Courses (Level 200 – 299) 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 
Understand the concept of stochastic processes and identify various 
examples of stochastic processes. U 

2 
Analyse the parameter space and state space of stochastic processes, 
recognizing independent increment processes. An 

3 
Differentiate between stationary and non-stationary stochastic 
processes, and identify wide sense and strict sense stationary 
processes. 

R 

4 
Classify stochastic processes based on their properties and 
examples, with a focus on Markov processes. E 

5 
Apply the theory of Markov chains to analyze transition 
probabilities, stationary distributions, and ergodic theorems for 
various states in the system. 

A 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 

 
Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        U
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COURSE CONTENTS 

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Introduction to Stochastic Processes 
  

 

12  

  

  

  

1 Definition and examples of stochastic processes 

2 Parameter space, state space, independent increment 

3 
Stochastic process with stationary and independent increments, 
Stationary process- wide sense and strict sense 

4 Classification of stochastic processes with examples. Markov Process 

2 

Markov Chains-Theory and Applications 

  
  

12  
  
  

1 
Markov chain, transition probability, stationary transition probability, 
transition probability matrix 

2 
Chapman-Kolmogorov equation, stochastic matrix, double stochastic 
matrix 

3 
Classification of states recurrent, transient and periodic, properties, 
closed set of states 

4 
Stationary distribution and ergodic theorem (statement of theorems and 
simple problems) 

3 

Poisson Process and its Applications 

  
  

 11 
  

1 Poisson process-postulates, definition, examples 

2 Inter arrival times-its distributions 

3 Relation of Poisson process with binomial distribution 

4 Relation of Poisson process with uniform distribution 

4 
Birth-Death Processes and Queuing Theory   

  
10 1 Birth death process, Kolmogorov forward and backward differential 
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equations   

2 Queuing System: General concept, steady state distribution 

3 
Queuing model, M/M/1 with finite and infinite system capacity, Little’s 
formula 

4 
Queuing model, M/M/S with infinite system capacity- steady state 
probability 

5 

Open End (Practical) 

30 

Computational illustration of above concepts using R 

Essential Readings: 

1. Medhi, J. (1984). Stochastic Processes, Wiley Eastern Ltd, New Delhi 
2. Ross, S. M. (1996). Stochastic Processes, John Wiley & Sons  

Suggested Readings: 

1. Bailey, N. T. J. (1964). Elements of Stochastic Process with Applications to the 
Natural Sciences, Wiley, New York.  

2. Bartlett, M. S. (1955). An Introduction to Stochastic Processes, Cambridge 
University Press. 

3. Bhat, U.N. and Miller, G.K. (2002). Elements of Applied Stochastic Processes, Third 
Edition, John Wiley, New York  

4. Box, G. E. P and Jenkins, G. M. (1976). Time Series Analysis: Forecasting and 
Control, Holden- Day, San Francisco. 

5. Cinlar, E. (1975). Introduction to Stochastic Processes, Prentice Hall, Inc, New 
York. 

6. Samuel Karlin (1972). A First Course in Stochastic Process, Academic Press, New 
York.  

7. Feller, W. (1968). Introduction to Probability Theory and Applications, Vol. I, John 
Wiley, New York. 
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Assessment Rubrics: 
 
 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  

End Semester Evaluation 50 End Semester Evaluation 15 

Continuous Evaluation 25 Continuous Evaluation 10 

a) Test Paper- 1 5 a) Punctuality 3 

b) Test Paper-2 5 b) Skill 3 

c) Assignment 10  
c) 

Assignment/ Field 100 
Report 

4 

d) Seminar -    

e) Book/ Article Review -   

f) Viva-Voce 5   

g) Field Report -   

Total 75  25 

 
 

 
SEMESTER VI 

 
A12 – DISCIPLINE SPECIFIC MAJOR COURSE 

KU6DSCSTA305: TESTING OF HYPOTHESES 

 

Semester Course Type Course Level Course Code Credits Total Hours 

VI MAJOR 300 – 399 KU6DSCSTA305 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 
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Course Description: This course provides an in-depth understanding of hypothesis testing, 
covering null and alternative hypotheses, critical regions, type I and type II errors, as well 
as most powerful tests and p-values, along with applications such as Neymann-Pearson 
Lemma; further, it explores tests concerning mean, proportion, correlation coefficient, 
chi-square tests for goodness of fit and independence of attributes, and tests for variance 
and normality assessment using various techniques such as Box plot, Q-Q plot, and 
Shapiro Wilks’s Test. 

Course Prerequisite: Intermediate Level Courses (Level 200 – 299) 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 

Students will understand the concepts of null and alternative 
hypotheses, simple and composite hypotheses, critical regions, Type 
I and Type II errors, level of significance, and power of a test, and 
be able to calculate p-values. 

U 

2 

Students will be able to apply most powerful and uniformly most 
powerful tests, understand the Neymann-Pearson Lemma, and apply 
it in hypothesis testing based on Binomial, Poisson, Normal, and 
Exponential distributions. 

A 

3 

Students will be proficient in conducting hypothesis tests for mean, 
equality of means, paired t-tests, significance of correlation 
coefficients, testing for significant differences between correlation 
coefficients, tests for proportions, and equality of proportions. 

An 

4 
Students will be able to perform chi-square tests for goodness of fit, 
tests for independence of attributes, and tests for the significance of 
variance, including the F-test for equality of variances. 

R 

5 
Students will understand and apply tests for normality using 
graphical methods such as box plots and Q-Q plots, and statistical 
tests such as the Shapiro-Wilk's test for normality of data. 

E 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 
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Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

 

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Fundamentals of Hypothesis Testing 
  

 

12 

  

  

  

1 
Null and Alternative hypotheses, Simple and Composite Hypotheses, 
Critical Region, Type I and Type II errors, level of significance and 
power of a test 

2 Most powerful and uniformly most powerful tests, p-value 

3 
Neymann –Pearson Lemma and its applications in testing of Hypothesis 
based on Binomial, Poisson, Normal and Exponential distributions 

2 

Test concerning mean, proportion and correlation coefficient 

  
  

12  
  
  

1 Test for mean 

2 Test for equality of means, paired t test 

3 Test for significance of correlation coefficient 

4 Test for proportion, equality of proportions 
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3 

Chi-square Tests 
  
  

 10 
  

1 Chi-square test for goodness of fit 

2 Test for independence of attributes 

4 

Tests for Variance and Normality Assessment 

  
  

11  
  

1 Tests for significance of variance 

2 F test for equality of variances 

3 
Test for normality - Box plot, Q-Q plot, Shapiro Wilks’s Test for 
normality of data 

5 

Open End (Practical) 

30 
Computational illustration of above concepts using simulated data 
from standard distributions using R. 

 

Essential Readings: 

1. S. C. Gupta & V. K. Kapoor (2002): Fundamentals of Mathematical Statistics, 
Sulthan Chand & Sons. 

2. Manoj Kumar Sreevastava & Namitha Sreevastava (2009). Statistical Inference: 
Testing of Hypotheses, PHI Learning Pvt. Limited.  

3. Buyan, K. C. (2010). Probability Theory and Statistical Inference, First Edn. New 
Central Book Agency. 

Suggested Readings: 

1. Goon A. M, Gupta M. K and Das Gupta B (1986). Fundamentals of Statistics, Vol I. 
The World Press Pvt Ltd. 

2. Kandethody M. Ramachandran (2009). Mathematical Statistics with Applications, 
Elsevier  

3. Mukhopadhaya. P (1996). Mathematical Statistics, New Central Book Agency (P) 
Ltd., Calcutta. 
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Assessment Rubrics: 
 
 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  

End Semester Evaluation 50 End Semester Evaluation 15 

Continuous Evaluation 25 Continuous Evaluation 10 

a) Test Paper- 1 5 a) Punctuality 3 

b) Test Paper-2 5 b) Skill 3 

c) Assignment 10  
c) 

Assignment/ Field 100 
Report 

4 

d) Seminar -    

e) Book/ Article Review -   

f) Viva-Voce 5   

g) Field Report -   

Total 75  25 

 
 
 
 

SEMESTER VI 
 

A13 – DISCIPLINE SPECIFIC MAJOR COURSE 
KU6DSCSTA306: DESIGN OF EXPERIMENTS 

 

Semester Course Type Course Level Course Code Credits Total Hours 

VI MAJOR 300 – 399 KU6DSCSTA306 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 
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Course Description: This course covers linear regression and estimation, including topics 
such as linear parametric functions, estimability, and Gauss-Markov's theorem; one-way 
and two-way ANOVA with analysis and estimation of variance; experimental design 
principles and analysis including CRD, RBD, and LSD; and advanced techniques like 
Greaco-Latin square design, auxiliary variables, and analysis of covariance. 

 

Course Prerequisite: Intermediate Level Courses (Level 200 – 299) 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 
Students will understand linear parametric functions and their 
estimability, and be able to apply Best Linear Unbiased Estimation 
(BLUE) principles. 

U 

2 
Students will be able to define, analyse, and estimate variance in 
one-way and two-way ANOVA models, understanding the 
assumptions and models used in these analyses. 

R 

3 

Students will comprehend the principles of experimentation 
including randomization, replication, and local control, and analyse 
completely randomized designs, randomized block designs, and 
Latin square designs, including advantages, disadvantages, and 
relative efficiencies. 

An 

4 

Students will grasp the concepts of Greaco-Latin square design, 
auxiliary variables, and analysis of covariance, and apply analysis 
of covariance in one-way classified data, understanding its uses and 
interpretation. 

U 

5 
Students will be able to apply their knowledge of experimental 
design and analysis to solve practical problems and make informed 
decisions about experimental designs and data analysis techniques. 

A 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 
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Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Linear Regression and Estimation 
  

 

12  

  

  

  

1 Linear parametric function 

2 Estimability and BLUE 

3 
Necessary and sufficient conditions for estimability of a linear 
parametric function 

4 Linear hypothesis, Gauss Markov’s theorem and simple problem 

2 

One-way and Two-way ANOVA 

  
  

12  
  
  

1 Definition, assumptions and models used in one way ANOVA 

2 Analysis and estimation of variance in one-way classified data 

3 Definition, assumptions and models used in two-way ANOVA 

4 Analysis and estimation of variance in two-way classified data 
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3 

Experimental Design and Analysis 

  
  

 11 
  

1 
Comparative and absolute experiments, treatments, experimental units, 
yield and experimental error Principles of Experimentation-
Randomization, Replication and Local control 

2 
Completely Randomized Design-Analysis, advantages and 
disadvantages; Randomized Block design- Analysis, estimation of 
missing observations, advantages and disadvantages 

3 
Latin Square design - Analysis, estimation of missing observations, 
advantages and disadvantages 

4 Relative efficiencies of CRD, RBD and LSD 

4 

Advanced Experimental Design and Analysis Techniques 

  
  

10 
  

1 Greaco-Latin square design (definition only) 

2 Definition and use of auxiliary variables 

3 Definition and uses of Analysis of covariance 

4 Analysis of covariance in one-way classified data 

5 

Open End (Practical) 

30 

Computational illustration of above concepts using R 

 

Essential Readings: 

1. Cochran, W.G. and Cox, G.M. (1959): Experimental Design, Asia Publishing House. 
2. Das, M.N. and Giri, N.C. (1986): Design and Analysis of Experiments, Wiley 

Eastern Ltd.  
3. Gupta, S. C., & Kapoor, V. K. (2007). Fundamentals of Applied Statistics, Sultan 

Chand & Sons. 
4. Montgomery, D. C. (2017). Design and Analysis of Experiments, John wiley & sons. 

Suggested Readings: 

1. D.D. Joshy (1990). Linear Estimation and Design of Experiments, Wiley Eastern. 
2. Panneerselvam, R. (2012). Design and Analysis of Experiments, PHI Learning Pvt. 

Limited, New Delhi. 
3. Kempthorne, O. (1965): The Design and Analysis of Experiments, John Wiley. 
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Assessment Rubrics: 
 
 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  

End Semester Evaluation 50 End Semester Evaluation 15 

Continuous Evaluation 25 Continuous Evaluation 10 

a) Test Paper- 1 5 a) Punctuality 3 

b) Test Paper-2 5 b) Skill 3 

c) Assignment 10  
c) 

Assignment/ Field 100 
Report 

4 

d) Seminar -    

e) Book/ Article Review -   

f) Viva-Voce 5   

g) Field Report -   

Total 75  25 

 
 

 
SEMESTER VI 

 
A14 – DISCIPLINE SPECIFIC MAJOR COURSE 
KU6DSCSTA307: REGRESSION ANALYSIS 

 

Semester Course Type Course Level Course Code Credits Total Hours 

VI MAJOR 300 – 399 KU6DSCSTA307 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 
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Course Description: This course provides a comprehensive understanding of linear 
regression analysis, covering topics such as model fitting, hypothesis testing, prediction 
intervals, advanced regression models including multiple linear regression and 
polynomial regression, and diagnostics such as multicollinearity, outliers, 
heteroscedasticity, and residual analysis. 

Course Prerequisite: Intermediate Level Courses (Level 200 – 299) 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 

Students will understand the steps involved in regression analysis, 
including the formulation of mathematical and statistical equations, 
and be able to fit simple linear regression models, interpreting the 
meaning of intercept, slope, and error term. 

U 

2 

Students will be able to test hypotheses about the slope and 
intercept, construct confidence intervals for these parameters, and 
make predictions of both average and individual values, including 
prediction intervals. 

A 

3 

Students will comprehend the assumptions of simple linear 
regression and the properties of least square estimates, and 
understand measures of model fit such as R², MSE, MAE, and 
MAPE. They will also be able to test the normality of the error term 
using graphical methods and maximum likelihood estimation. 

R 

4 

Students will learn multiple linear regression models, estimation of 
parameters using matrix notation, testing overall and individual 
significance of regression coefficients, and introduction to 
polynomial and logistic regression. 

An 

5 

Students will understand and apply techniques for dealing with 
issues such as multicollinearity using dummy variables and 
diagnostics like VIF, detection and removal of outliers using Cook’s 
distance, and identification of heteroscedasticity and 
autocorrelation, as well as interpret residual plots. 

A 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 
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Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

 

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Fundamentals of Linear Regression Analysis 

  

 

12 

  

  

  

1 
Introduction to Regression – Steps involved in regression analysis - 
Mathematical and Statistical Equation 

2 
Simple linear regression – Model fitting - Meaning of Intercept and 
Slope – Error term 

3 
Assumptions of simple linear regression - Properties of least square 
estimates 

4 
Measures of model fit – Meaning and interpretation of R², MSE, MAE, 
and MAPE 

2 

Linear Regression Analysis and Inference 

  
  

12  
  
  

1 
Hypothesis testing of slope and intercept, confidence interval for slope 
and intercept 

2 
Prediction of average value– prediction of actual value - prediction 
interval 

3 Testing of Normality of error term - QQ Plot, Histogram 
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4 Maximum likelihood estimation 

3 

Advanced Regression Models 

  
  

 11 
  

1 
Multiple linear regression model – matrix notation - estimation of 
parameters 

2 Testing Significance overall significance of Overall fit of the model 

3 Testing for Individual Regression Coefficients, confidence interval 

4 Introduction and basic concepts to polynomial and logistic regression 

4 

Diagnostics and Remedial Measures 

  
  

10 
  

1 
Dummy variables – Multicollinearity problem – diagnostics through 
VIF 

2 Effect of outliers – Detection and removal of outliers – Cook’s distance 

3 Heteroscedasticity - Autocorrelation (definition and their effects) 

4 
Residual analysis – understanding residual plots – standardized and 
studentized residual 

5 

Open End (Practical) 

30 
Computational illustration of above concepts using R 

Essential Readings: 

1. Montgomery, D. C., Peck, E. A., & Vining, G. G. (2021). Introduction to Linear 
Regression Analysis, John Wiley & Sons. 

2. Seber, G. A., & Lee, A. J. (2012). Linear Regression Analysis, John Wiley & Sons. 
3. Faraway, J. J. (2002). Practical Regression and ANOVA Using R (Vol. 168), 

University of Bath. 

Suggested Readings: 
1. Kutner, M. H., Nachtsheim, C. J., Neter, J., & Li, W. (2005). Applied Linear 

Statistical Models, McGraw-hill. 
2. Abraham, B and Ledolter, J. (2005). Introduction to Regression Modelling, Duxbury 

Press. 
3. Monahan, J. F. (2008). A Primer on Linear Models. CRC Press. 

4. Khuri, A. I. (2009). Linear Model Methodology. Chapman and Hall/CRC. 
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FYUGP “STATISTICS” 

 
Assessment Rubrics: 

 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  
 
 
 
 
 
 
 

 
100 

End Semester Evaluation 50 End Semester Evaluation 15 

Continuous Evaluation 25 Continuous Evaluation 10 

a) Test Paper- 1 5 a) Punctuality 3 

b) Test Paper-2 5 b) Skill 3 

c) Assignment 10  
c) 

Assignment/ Field 
Report 

 
4 

d) Seminar - 

e) Book/ Article Review -   

f) Viva-Voce 5   

g) Field Report -   

Total 75  25 

 
 

 
SEMESTER VI 

 
A15 – DISCIPLINE SPECIFIC MAJOR COURSE 

KU6DSCSTA308: STATISTICAL QUALITY CONTROL 

 

Semester Course Type Course Level Course Code Credits Total Hours 

VI MAJOR 300 – 399 KU6DSCSTA308 4 75 

 

Learning Approach (Hours/Week) Marks Distribution  
Duration of 

ESE (Hours) Lecture 
Practical/ 
Internship 

Tutorial CE ESE Total 

3 2 - 35 65 100 1½ 
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Course Description: This course covers fundamental concepts in Statistical Quality Control 
(SQC), including the definition of quality, historical perspectives, and the importance of 
SQC, as well as types of variation, statistical tools such as control charts, process 
capability analysis, acceptance sampling, and quality improvement techniques over 4 
units. Students will learn about control chart construction and interpretation, process 
capability indices, process performance vs. process capability, and acceptance sampling 
methods and plans, including OC curves and sample size considerations. 

Course Prerequisite: Intermediate Level Courses (Level 200 – 299) 

Course Outcomes:  

CO No. Expected Outcome 
Learning 
Domains 

1 

Understand the definition and historical perspective of statistical 
quality control (SQC) and recognize its importance in various 
industries. 

U 

2 
Differentiate between common cause variation and special cause 
variation, and identify sources of variation in a process. An 

3 
Apply statistical tools such as control charts, process capability 
analysis, acceptance sampling, and quality improvement techniques 
to monitor and improve process quality. 

A 

4 

Construct and interpret control charts including X-bar chart, R 
chart, p-chart, np-chart, and c-chart, and detect process shifts and 
trends using control chart patterns. 

E 

5 
Calculate process capability indices (Cp, Cpk, and Cpmk), interpret 
their values, and understand the relationship between process 
capability and specification limits. 

R 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 
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Mapping of Course Outcomes to PSOs 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1        

CO 2        

CO 3        

CO 4        

CO 5        

 

COURSE CONTENTS  

Contents for Classroom Transaction: 

M
O
D
U
L
E 

U
N
I
T 

DESCRIPTION HOURS 

1 

Basic Concepts 
  

 

12  

  

  

  

1 
Definition of quality, historical perspective of statistical quality control 
(SQC), importance of SQC in various industries 

2 
Types of Variation: Common cause variation, special cause variation, 
understanding sources of variation 

3 
Statistical Tools in SQC: Control charts, process capability analysis, 
acceptance sampling, quality improvement techniques 

2 

Introduction to Control Charts 

  
  

12  
  
  

1 Purpose and benefits of control charts 

2 

Types of control charts, X-bar chart, R chart, p-chart, np-chart, c-chart. 
Construction and Interpretation of Control Charts: Calculation of 
control limits, interpretation of control chart patterns 

3 Detecting process shifts and trends 
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