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ABOUT THE DISCIPLINE

Statistics is the science of collecting, analyzing, interpreting, and presenting data. Statistics is
a powerful tool that can be used to gain insights from data. It is an essential part of many fields

of study and is becoming increasingly important in the world today. Statistics, far from being
a dry collection of numbers, is a dynamic discipline that empowers us to understand the world
around us. Imagine a vast ocean of information - statistics equips us with the tools to navigate
this sea, extract meaningful patterns, and draw insightful conclusions. It's a systematic
framework for transforming raw numbers into knowledge. The impact of statistics extends far
beyond mere numbers. It permeates nearly every aspect of our lives. In the realm of business,
it informs marketing strategies, product development, and financial forecasting. Governments
rely on statistics to assess economic trends, allocate resources effectively, and formulate public
policies based on social demographics and healthcare data. Even in fields like sports, statistics
are used to analyze player performance, optimize training regimens, and predict game
outcomes.

The ever-growing volume of data generated by the digital age underscores the
increasing importance of statistics. This "age of big data" necessitates advanced statistical
models and computational tools to handle complex datasets. Fields like machine learning
leverage statistical algorithms to extract knowledge from vast datasets, fuelling innovation
across industries.Statistics courses delve into the fascinating world of data, equipping students
with the tools to collect, analyze, interpret, and draw meaningful conclusions from information.
The course lays a solid foundation in probability theory, the bedrock of statistics. The student
will explore concepts like random events, probability distributions, and statistical inference,
allowing them to understand the likelihood of events and make informed predictions. The
student will delve into a diverse toolbox of statistical methods, including hypothesis testing,
regression analysis, time series analysis, and non-parametric statistics. These methods
empower you to analyze real-world data, identify patterns, and test hypotheses.

The courses hones student’s critical thinking skills, allowing them to approach
problems logically and systematically. They will learn to identify relevant data, choose the
appropriate statistical methods, and interpret results in a meaningful way. In today's data-driven
world, effectively communicating findings is crucial. The course equips with data visualization
skills, allowing them to present complex information in clear and compelling ways using
charts, graphs, and other visual tools.The demand for skilled statisticians is skyrocketing across
various sectors. This course prepares the students for a rewarding career in data analysis,
research, and decision-making. They will gain the expertise to work in fields like finance,
healthcare, marketing, government, and scientific research. Statistics transcends disciplinary
boundaries. The courses encourages them to collaborate with researchers and professionals
from various fields, fostering a well-rounded understanding of how data can be used effectively
in different contexts.

Modern statistical analysis often involves specialized software. The course introduces
them to statistical software packages like R, Python, Spread sheet software, equipping them
with the technical skills to manipulate and analyze large datasets efficiently.



Graduate Attributes

Graduate attributes bridge the gap between academia and the real world, fostering

lifelong learning and meaningful contributions. They denote the skills, competencies and high-

level qualities that a student should acquire during their university education. Apart from

gathering content knowledge, these attributes go beyond the assimilation of information to its

application in various contexts throughout a graduate’s life. It aims in inculcating the art of

critical thinking, problem solving, professionalism, leadership readiness, teamwork,

communication skills and intellectual breadth of knowledge. The University of Kerala

envisages to pave the path in guiding the student’s journey to shape these attributes uniquely,

making them integral to personal growth and success in various spheres of life. The University

strives to ensure that these graduate attributes are not just checkboxes, but they play a pivotal

role in shaping the students into capable, compassionate and responsible individuals with a

high degree of social responsibility.

Programme Qutcomes (PO)

Programme Outcomes (POs)

PO-1

Critical thinking

analyze information objectively and make a reasoned judgment

draw reasonable conclusions from a set of information, and discriminate
between useful and less useful details to solve problems or make
decisions

identify logical flaws in the arguments of others

evaluate data, facts, observable phenomena, and research findings to
draw valid and relevant results that are domain-specific

PO-2

Complex problem-solving

o

solve different kinds of problems in familiar and no-familiar contexts
and apply the learning to real-life situations

analyze a problem, generate and implement a solution and to assess the
success of the plan

understand how the solution will affect both the people involved and the
surrounding environment




PO-3

Creativity

produce or develop original work, theories and techniques

think in multiple ways for making connections between seemingly
unrelated concepts or phenomena

add a unique perspective or improve existing ideas or solutions
generate, develop and express original ideas that are useful or have
values

PO-4 Communication skills
o convey or share ideas or feelings effectively
o use words in delivering the intended message with utmost clarity
o engage the audience effectively
o be a good listener who are able to understand, respond and empathize
with the speaker
o confidently share views and express himself/herself
PO-5 Leadership qualities
o work effectively and lead respectfully with diverse teams
o build a team working towards a common goal
o motivate a group of people and make them achieve the best possible
solution.
o help and support others in their difficult times to tide over the adverse
situations with courage
PO-6 Learning ‘how to learn’ skills
o acquire new knowledge and skills, including ‘learning how to learn
skills, that are necessary for pursuing learning activities throughout life,
through self-paced and self-directed learning
o work independently, identify appropriate resources required for further
learning
O acquire organizational skills and time management to set self-defined
goals and targets with timelines
o inculcate a healthy attitude to be a lifelong learner
PO-7 Digital and technological skills
o use ICT in a variety of learning and work situations, access, evaluate,
and use a variety of relevant information sources
o use appropriate software for analysis of data
o understand the pitfalls in the digital world and keep safe from them
PO-8 Value inculcation

o

embrace and practice constitutional, humanistic, ethical, and moral
values in life including universal human values of truth, righteous
conduct, peace, love, nonviolence, scientific temper, citizenship values

formulate a position/argument about an ethical issue from multiple
perspectives

identify ethical issues related to work, and follow ethical practices,
including avoiding unethical behaviour such as fabrication, falsification
or misrepresentation of data, or committing plagiarism, and adhering to
intellectual property rights

adopt an objective, unbiased, and truthful actions in all aspects of work




Programme Specific Outcomes (PSO)

No. Upon completion of the programme the graduate will be able to PO No.
PSO-1 | Knowledge in Statistical Theory and Application in day to day PO-1
life PO-2
- Apply statistical theory and methodologies to analyse and interpret data
encountered in day-to-day life situations.
- Utilize statistical reasoning to make informed decisions, solve problems
and assess risks in personal, professional, and societal contexts.
PSO-2 | Proficiency in Data Analysis and Statistical Modelling Skills PO-1
- Demonstrate proficiency in collecting, organizing and analyzing data [ PO-2
using statistical methods and software tools.
PO-7
- Apply appropriate statistical techniques to different types of data sets to
derive meaningful insights and draw conclusions.
- Develop skills in building statistical models to describe, analyze and
interpret real-world phenomena.
- Utilize regression analysis, time series analysis and other modelling
techniques to make predictions and forecast future trends
PSO-3 | Research and Problem-Solving Abilities PO-2
- Apply statistical reasoning and problem-solving techniques to address | PO-3
research questions and real-world problems in various domains. PO-6
- Design and conduct statistical experiments, surveys and studies to
investigate hypotheses and test theories.
PSO-4 | Proficiency in Digital Statistical Skills PO-6
-Use information and communication technology (ICT) in wvarious | PO-7
statistical learning and work situations, accessing, evaluating and utilizing
a variety of relevant statistical information sources.
-Utilize appropriate statistical software for data analysis and interpretation.
PSO-5 | Communication and Presentation Skills PO-4
- Communicate statistical findings, interpretations and conclusions | PO-7




effectively to both technical and non-technical audiences.

- Prepare clear and concise reports, presentations and visualizations to
communicate statistical results and insights.

PSO-6

Value Inculcation in Statistical Practice

-Embrace and practice constitutional, humanistic, ethical and moral values
in statistical work.

-Formulate positions or arguments about ethical issues in statistical practice
from multiple perspectives.

-Identify ethical issues related to statistical work and follow ethical
statistical practices.

-Adopt objective, unbiased and truthful actions in all statistical aspects of
work.

PO-5
PO-8




DETAILS OF PROGRAMME

CREDITS
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o FOo ; Allotted
3 ;} & |hours Per
SEMSTER | COURSE CODE COURSE TITLE week
UKI1DSCSTA101 [BUSINESS DATA ANALYTICS I 3 1 4 5
UKIDSCSTA102 |QUANTITATIVE DATA ANALYTICS I 4 0 4 4
UK1DSCSTA103 [GEOSTATISTICS I 3 1 4 5
UK1DSCSTA104 (BEHAVIOURAL DATA ANALYTICS I 4 0 4 4
UKIDSCSTA105 [ELEMENTARY STATISTICS 4 0 4
FIRST UKIDSCSTA106 [ELEMENTS OF STATISTICAL THEORY 3 1 4 5
UK1DSCSTA107 [BASIC STATISTICS 1 3 1 4 5
UK1DSCSTA108 |FUNDAMENTALS OF STATISTICS 3 1 4 5
DESCRIPTIVE STATISTICS AND
UKIDSCSTA109 [PROBABILITY 3 1 4 5
UKIDSCSTA110 [STATISTICAL METHODS 3 1 4 5
UKI1DSCSTA111 |DESCRIPTIVE STATISTICS WITH R 3 1 4 5
UKIMDCSTA101 |[EXPERIMENTAL DESIGNS FOR SCIENCE 2 1 3 4
SURVEY DESIGNS AND ANALYSIS FOR
UK1IMDCSTA102|SOCIAL SCIENCES 2 1 3 4
UK2DSCSTA101 |BUSINESS DATA ANALYTICS 11 3 1 4 5
UK2DSCSTA102 |QUANTITATIVE DATA ANALYTICS II 4 0 4 4
UK2DSCSTA103 |GEOSTATISTICS II 3 1 4 5
UK2DSCSTA104 |BEHAVIOURAL DATA ANALYTICS-II 4 0 4 4
STATISTICAL TOOLS FOR DATA
UK2DSCSTA105 |ANALYSIS 3 1 4 5
ELEMENTARY DATA ANALYSIS
UK2DSCSTA106 |TECHNIQUES 3 1 4 5
UK2DSCSTA107 [BASIC STATISTICS II 4 0 4 4
INTRODUCTION TO LINEAR MODELS AND
SECOND |[UK2DSCSTA108 [COMBINATORIAL ANALYSIS 3 1 4 5
STANDARD DISTRIBUTIONS,
UK2DSCSTA109 [CORRELATION AND REGRESSION 3 1 4 5
UK2DSCSTA110 [STATISTICAL METHODS 11 3 1 4 5
UK2DSCSTA111 [DATA ANALYSIS USING R-1 3 1 4 5
BIVARIATE AND CATEGORICAL DATA
UK2MDCSTA101 |ANALYSIS 2 1 3 4
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BASIC STATISTICS-III
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UK3DSCSTA207

STATISTICAL INFERENCE AND RANDOM
PROCESS
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STATISTICAL INFERENCE
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PROBABILITY AND DISTRIBUTIONS - I
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DATA ANALYSIS USING R- 1II

UK3DSESTA201

APPLIED STATISTICS
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UK3DSESTA202

INTRODUCTION TO DATA ANALYSIS
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INTRODUCTION TO OPERATIONAL
RESEARCH AND LINEAR PROGRAMMING

UK3VACSTA201

DATA VISUALISATION AND
INTERPRETATION

UK3VACSTA202

AN INTRODUCTION TO R
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UK4DSCSTA201

PROBABILITY AND DISTRIBUTIONS - II
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UK4DSCSTA202

LIMIT THEOREMS AND SAMPLING
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OFFICIAL STATISTICS
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ACTUARIAL SCIENCE
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ADVANCED LINEAR PROGRAMMING
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UK4VACSTA203

DATA ANALYSIS USING SPREADSHEETS
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THEORY OF ESTIMATION
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UKSDSCSTA303

SAMPLE SURVEY METHODS
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MEDICAL STATISTICS
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UKSDSESTA304

OPERATION RESEARCH

UKSDSESTA305

OPTIMIZATION TECHNIQUES
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BIO STATISTICS
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MACHINE LEARNING
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BASICS OF MULTIVARIATE ANALYSIS
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UK6DSESTA301

NONPARAMETRIC METHODS
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UK6DSESTA302

QUEUING THEORY

UK6DSESTA303

RELIABILITY AND SURVIVAL ANALYSIS

UK6DSESTA304

DECISION AND GAME THEORY
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ORDER STATISTICS
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ADVANCED MULTIVARIATE METHODS
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UK7DSCSTA301

STATISTICS AND RESEARCH
METHODOLOGY
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UK7DSCSTA302

STATISTICAL INFERENCE

UK7DSCSTA303

TIME SERIES ANALYSIS

UK7DSCSTA304

BASIC STATISTICAL TECHNIQUES FOR
ALL DISCIPLINES

UK7DSESTA401

ADVANCED DISTRIBUTION THEORY

UK7DSESTA402

ADVANCED PROBABILITY THEORY

UK7DSESTA403

INVENTORY MANAGEMENT AND
QUEUING THEORY




University of Kerala

Discipline STATISTICS

Course Code UKIDSCSTAI101

Course Title BUSINESS DATA ANALYTICS-I

Type of Course | DSC

Semester I

Academic 100 — 199

Level

Course Details Credit Lecture Tutorial Practical Total

per week | per week | per week | Hours/Week

4 3 hours - 2hours 5

Pre-requisites NIL

COURSE OUTCOMES

Up on Completion of the course, students should | Cognitive level PSO Addressed
be able to:

COl1 | Explain the relevance of Statistics in Understand PSO -1
Business

CO2 | Explain different types of data, collection of | Understand PSO -1
data

CO3 | Distinguish between different sampling Understand PSO -1
methods

CO4 | Visualize the data and interpret the Apply PSO -2, PSO -4,
information contained PSO -5

COS5 | Compute various descriptive statistics Apply PSO -1, PSO -2,
measures PSO -4, PSO -5

COURSE CONTENT

Module

Content

Hrs

I

Introduction

Meaning of Business Statistics. Applications of Statistics in various fields of
business. Definition of data. Definition and sources of Primary and Secondary
data. Design of questionnaire and schedules, Scaling Techniques-Nominal,
ordinal, Ratio and Interval.

11

Data Collection Methods and Sampling Methods

10

Definition of Population and Sample. Methods of data collection- Census
method and Sampling method. Advantages of sampling method over census
method. Probability sampling: Simple random sampling (without replacement
and with replacement) and Stratified random sampling, Systematic sampling,
cluster sampling, multistage sampling (procedure with examples only and no
need of estimation). Non-probability sampling: convenient sampling, purposive
sampling, judgement sampling, quota sampling, snowball sampling (definitions
and examples only).

I1I

Presentation and Visualization of Data:

15







CO [ Explain the relevance of PSO -1, |[Understa |F,C
1 statistics in business PO -1 nd
CO [ Explain different types of data, PSO -1, |[Understa | C
2 collection of data PO -1 nd
CO | Distinguish between different PSO -1, |Understa | C
3 sampling methods PO -1 nd
CO | Visualize the data and interpret | PSO Apply C,P P
4 the information contained 1,2,4,5
PO -1, 2,
4,6,7
CO | Compute various descriptive PSO -1, | Apply C, P P
5 statistics measures 2,4,5 PO
-1,2,4,
6,7
F-Factual, C- Conceptual, P-Procedural, M-Metacognitive
Mapping of COs with PSOs and POs :
PS|PS|{PS|PS|[PS|PS|PO|PO]|PO|PO]|PO]|PO|PO]|PO
Ol [O2 103 [04] 05| 06 1 3 4 5 6 7 8
CO| 1 1
1
CO| 1 1
2
CO| 1 1
3
CO| 2 2 2 2 2 2 1 2
4
CO| 1 2 2 1 2 2 1 2
5
Correlation Levels:
Lev Correlation
el
- Nil
1 Slightly / Low
2 Moderate /
Medium
3 Substantial /
High

Assessment Rubrics:
* Quiz/ Assignment/ Discussion / Seminar

3




= Internal Examination
= Practical Evaluation

=  End Semester Examinations

Mapping of COs to Assessment Rubrics :
Internal Quiz / Practical End Semester
Exam Assignment/ Evaluation Examinations
Discussion /
Seminar
CO v v v
1
CO v v v
2
CO v v v
3
CO v v v v
4
CO v v v v
5




University of Kerala

Discipline STATISTICS

Course Code UKIDSCSTA102

Course Title QUANTITATIVE DATA ANALYTICS-I

Type of Course | DSC

Semester I

Academic 100 — 199

Level

Course Details Credit Lecture Tutorial Practical Total

per week | per week | per week | Hours/Week

4 4 hours - - 4

Pre-requisites

COURSE OUTCOMES

Up on Completion of the course, students should be | Cognitive level | PSO addressed
able to:
COl | Explain the functions and objectives of NSO Understand PSO 6
and other Statistical Organizations
CO2 | Plan and execute small research investigations | Apply PSO 3, 5,6
CO3 | Apply various methods of collecting primary Apply PSO 3,5
and secondary data
CO4 | Use various data visualization Methods Apply PSO1, 2,5
COS5 | Interpret various measures of mathematical and | Analyse PSO1,25
positional averages

COURSE CONTENT

Module

Content

Hrs

I

Origin and Development of Statistics

10

Origin and history of Statistics, importance and scope of Statistics in Economics
(Not for examination), Definition of Statistics in Singular and Plural sense,
functions, limitations and misuse of Statistics

Brief Introduction to Indian Statistical System: Overview of Ministry of
Statistics and Programme Implementation (MOSPI), objectives and functions of
National Statistical Office (NSO), Overview of Statistical System in Kerala:
Activities and functions of Directorate of Economics and Statistics in Kerala.

11

Methods of Data Collection

15

Nominal, ordinal, interval and ratio scales of measurement, Primary data and
Methods of collecting primary data along with its merits and demerits,
Secondary data and sources of secondary data, scrutiny of secondary data,
census and sample surveys, advantages and limitations of sampling, Probability
sampling - Selection of sample using simple random sampling, stratified random
sampling, systematic sampling, cluster sampling, multistage sampling
(procedure with examples only and no need of estimation). Non probability

5







COS5 | Interpret various measures | PSO 1,2,5 | Analyse C,p L
of mathematical and PO 1, 5,7
positional averages
F-Factual, C- Conceptual, P-Procedural, M-Metacognitive
Mapping of COs with PSOs and POs :
PS|PS|{PS|PS|[PS|PS|PO|PO]|PO|PO]|PO|PO|PO]|PO
Ol 02103 [04] 05| 06 1 2 3 4 5 6 7 8
CcoO 1 1 1
1
CcoO 1 1 1 1 2 1 1
2
CcoO 3 2 1 1 1
3
CO| 2 3 2 1 1 1 1
4
CO| 1 3 1 1 1 1
5

Assessment Rubrics:

Quiz / Assignment/ Discussion / Seminar
Internal Examination
Practical Evaluation

End Semester Examinations

Mapping of COs to Assessment Rubrics :

Internal Exam | Quiz / Assignment Practical Evaluation | End Semester Exam
Discussion / Seminar
COo1 v v v
CO2 N4 v v
CO3 v v v
CO4 v v v
CO5 N4 v v
CO6 v v v




University of Kerala

Discipline STATISTICS
Course Code UKI1DSCSTA103
Course Title GEO STATISTICS-I
Type of Course | DSC
Semester I
Academic 106 - 199
Level
Course Details Credit Lecture Tutorial Practical Total
per week | per week | per week | Hours/Week
4 3 hours - 2 hours 5
Pre-requisites NIL
COURSE OUTCOMES
Up on completion of the course, students should be able | Cognitive level | PSO Addressed
to:
CO1 | Explain the need of Statistics in geography Understand PSO 1
CO2 | Describe the difference between qualitative and | Understand PSO 1,3
quantitative variables and classify measurements
based on their scale.
CO3 | Discuss different techniques of classification of | Understand PSO 1
data
CO4 | Apply various diagrammatic and graphical tools | Apply PSO1,2,3,4
to represent a data.
COS5 | Explain primary data, secondary data, the Understand PSO 1,3
concepts of data collection, sampling frame and
various sampling methods like simple random
sampling, systematic and stratified sampling.
CO6 | Calculate various measures of central tendency Apply PSO 1,2,3,4
and dispersion
CO7 | Interpret the skewness and kurtosis of a data set. | Apply PSO 1,2, 3.4
CO8 | Apply least square method to fit a straight line Analyse PSO 1,2,3,4
and Calculate and interpret the values of
correlation coefficients of bivariate data sets.

COURSE CONTENT

Module

Content

Hrs

|

Introduction

Role of Statistics in Geography, Constants and Variables, Qualitative and
Quantitative Variables, Data- Scales of Measurements (Nominal, Ordinal,
Interval and Ratio), Classification of Data- geographical classification,

8
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CO | Explain the need of Statistics PSO 1 Understand | F, C
1 PO 1
CO2 | Describe the difference PSO Under | F,C

between qualitative and 1,3 stand

quantitative variables and PO 1,6

classify measurements based
on their scale.

CO3 | Discuss different techniques | PSO 1 [ Under | F,C
of classification of data PO 1 stand

CO4 | Apply various diagrammatic | PSO 1, [ Apply | C,P

and graphical tools to 2,3,4
represent a data. PO
2,3,6,7
COS5 | Explain primary data, PSO 1, | Under | F,C
secondary data, the concepts | 3 stand

of data collection, sampling PO 1,2
frame and various sampling
methods like simple random
sampling, systematic and
stratified sampling.

CO6 | Calculate various measures of | PSO Apply | C,P

central tendency and 1,2,3.4
dispersion PO
1,2,4,6,
7
CO7 | Interpret the skewness and PSO Apply | P,C
kurtosis of a data set. 1,2,3,4
PO
1,2,4,6,
7
CO8 | Apply least square method to | PSO Analy | P.M
fit a straight line and 1,2,3,4 | se
Calculate and interpret the PO
values of correlation 1,2,4,6,
coefficients of bivariate data | 7
sets.

10




Mapping of COs with PSOs and POs :

PS|PS|PS|{PS|PS|PS|PO|PO|PO|PO|PO|PO|PO]|PO
01 [ 02 (03|04 05| 06 1 2 3 4 5 6 7 8

CO 2 1

1

CcO 2 1 1 1

2

CcO 1 1 1

3

CcO 2 1 1 1 2 1

4

CcO 2 3 2 2 2 2

5

CO 2 2 1 1 1 2 1 1

6

CO 2 2 1 1 1 2 1

7

CcO 2 1 1 1 2 2 2 1 1

8

Assessment Rubrics:
* Quiz/ Assignment/ Discussion / Seminar
= Internal Examination

= Practical Evaluation

= End Semester Examinations

Mapping of COs to Assessment Rubrics :
Internal Exam | Quiz / Assignment | Practical Evaluation | End Semester Exam
Discussion / Seminar
CO1 v V4 v
CO2 v v v v
CO3 v V4 v
CO4 v v v v
CO5 v V4 v
CO6 v v v v
CO7 v v v v
CO8 v v v v

11




University of Kerala

Discipline STATISTICS

Course Code UKI1DSCSTA104

Course Title BEHAVIOURAL DATA ANALYTICS-I

Type of Course | DSC

Semester |

Academic 100 — 199

Level

Course Details Credit Lecture Tutorial Practical Total

per week | per week | per week | Hours/Week

4 4 hours - 4

Pre-requisites

Course outcomes

On completion of the course, the students should be able | Cognitive | PSO
to: level addresse
d
CO1 Understand scope and functions of statistics. Remember PSO 1
CO2 Understand different data collection PSO 1,2,3
. Understand
techniques.
CO3 Classify and visualize data PSO1,2,3,
Apply | 4
CO4 Carry out some descriptive measures of Aol PSO1,2,3,
central tendency and dispersion PPy 4
CcO5 Understand the concept of skewness and PSO1,2,3
. Understand
kurtosis
Course content
Module | Content Hrs
I Introduction 10
Introduction: Meaning of Statistics, Functions of Statistics, Need and Importance
of Statistics in Psychology. Limitations of Statistics.
Collection of Data: Primary data and secondary data, Choice between primary
and secondary data. Sources of secondary data, Precaution in the use of
secondary data. Questionnaire and Schedules; Census and sampling method
(Definition and comparison); Methods of sampling —Probability sampling:
Simple random Sampling(Definitions and examples only), Stratified
sampling(Definitions and examples only), systematic sampling (Definitions and
examples only), Multistage sampling (Definitions and examples only);
Nonprobability Sampling- convenient sampling, judgement sampling and
purposive sampling(Definitions and examples only).
11 Classification and Tabulation 10

12




Classification and Tabulation: Meaning and objective of classification, Types
of classification: geographical classification, Chronological classification,
Qualitative and Quantitative classification. Types of variables in measurement:
Discrete and continuous (definition and examples). Formation of discrete and
continuous frequency distribution. Cumulative frequency tables.

Scales of measurements: nominal, ordinal, interval and ratio scales with
suitable examples from Psychology.

I1I

Diagrams and Graphs 15

Diagrammatic Representations: Bar diagrams- different types, Pie diagram,
Pictograms and cartograms. Graphical representations: Histogram, Frequency
polygon, frequency curve, Ogives.

1A%

Descriptive Statistics 25

Measures of Central Tendency: Arithmetic mean, median and mode
(Definitions and numerical problems only) Graphical methods for finding
median and mode. Partition values: Quartiles, deciles, Percentiles, percentile
rank (definition and numerical problems). Measures of Dispersion: range,
mean deviation, quartile deviation (definitions only) standard deviation
(Definition and numerical problems only). Relative measures of dispersion-
coefficient of variation (definitions only). Skewness: Definition, Pearson’s and
Bowley’s measures of skewness (definitions and simple numerical problems).

Kurtosis: definition and measure based on partition values

REFERENCES

1.

2.

8.

Aron A, Aron R &Coups E J (2006). Statistics for Psychology (4%ed ) : Pearson
Education, New Delhi (ISBN:81-317-1464-20).

Garret E Henry (2004). Statistics in Psychology and Education (11™ed): Paragon
International publishers, New Delhi (ISBN:81-89253-00-X).

Gravetter,F J & Wallnau L B(2000). Statistics for Behavioural Science(5%ed),
Wadsworth-Thomson learning Singapore.(ISBN:0-534-35926-4)

Gupta, S.C. and Kapoor, V.K. (2002). Fundamentals of Applied Statistics, Sultan
Chand & Co. New Delhi.

Heiman W Carry (2000). Basic statistics for behavioural Science (3™ ed.), Houghton
Mifflin Company, New York.(ISBN:0-395-96251-X).

Mangal S K (2000). Statistics in Psychology and Education (2™ ed.): Prentice_Hall Of
India Private Limited, New Delhi.(ISBN:978-81-203-8)

Minium W Edward, King M Bruce &Bear Gardon (2001), Statistical Reasoning in
Psychology and Education(3™ ed), John Wiley & Sons ,Inc, New York(ISBN 9971-51-
171-1).

Yule Undy G & Kendal M G (1991),An Introduction to Theory of Statistics (14" ed.)
Universal Book Stall, New Delhi (ISBN 81-85461-71-6).

Name of the Course: BEHAVIOURAL DATA ANALYTICS-I
Credits: 4:0:0 (Lecture:Tutorial:Practical)

CcO CcoO PO/PSO | Cognitive | Knowledge | Lecture Practical
No. Level Category (L)/Tutorial | (P)
(T)
CO1 | Understand PO 1 Understand | F, C L
scope and PSO 1
functions of

13




statistics.
CO2 | Understand PO 2,6 Understand | F,C L
different data PSO 1,2,
collection 3
techniques.
CO3 | Classify and PO 1,6 Apply CPp
visualize data PSO
1,2,3,4
CO4 | Carry outsome |PO2,6 | Apply Cp L
descriptive PSO
measures of 1,2,3.4
central tendency
and dispersion
CO5 | Understand the | PO 1,2,6 | Understand | F,C L
concept of PSO
skewness and 1,2,3
kurtosis
F-Factual, C- Conceptual, P-Procedural, M-Metacognitive
Mapping of COs with POs :
PS| PS|PS|(PS|PS|PS|{PO|PO|PO|PO|PO|PO|PO| PO
01/]02(03[04]05]06/( 1 2 3 4 5 6 7 8
CO| 1 1
1
CO| 1 2 2 2 2
2
CO| 1 2 2 2 2 1
3
CO| 1 2 2 1 2 2
4
CO| 2 2 2 1 2 2
5

Assessment Rubrics:
=  Quiz / Assignment/ Discussion / Seminar
= Internal Examination

= Practical Evaluation

= End Semester Examinations

Mapping of COs to Assessment Rubrics :
Internal Exam | Quiz / Assignment Practical Evaluation | End Semester Exam
Discussion / Seminar
CO1 v v v
CO2 v v v
CO3 v v v
CO4 v v v
CO5 v v v
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University of Kerala

Discipline STATISTICS

Course Code UKI1DSCSTA105

Course Title ELEMENTARY STATISTICS

Type of Course | DSC

Semester |

Academic 100 —-199

Level

Course Details Credit Lecture Tutorial Practical Total

per week | per week | per week | Hours/Week
4 4 hours - 4
Pre-requisites
COURSE OUTCOMES
Up on Completion of the course, students should be | Cognitive level | PSO Addressed
able to:

CO1 | Explain the significance of Statistics Understand PSO -1

CO2 | Describe various types of data Understand PSO -1

CO3 | Describe census and sampling, illustrate Understand PSO -1
different sampling procedures

CO4 | classify and tabulate data Remember PSO-1,5

COS5 | Use various data visualization methods Apply PSO -1, 5
(diagrams and graphs)

CO6 | Evaluate various descriptive statistics Evaluate PSO -1, 2
measures

COURSE CONTENT

Module

Content

Hrs

I

Introduction to Indian statistical systems

10

Introduction-Definition and Significance of Statistics, Introduction to Indian

statistical systems, Functions and activities of — MoSPI, NSSO, CSO. Types of

Data: primary data and secondary data, Classification of Data, Data Scaling -
Nominal, ordinal, interval and ratio scales.

11

Methods of data collection

15

Methods of data collection: Census and sample surveys, Preparation of
Questionnaires and Schedules, Advantages and limitations of sampling,
Probability Sampling: simple random sampling with replacement, Stratified
sampling and systematic sampling, Non-Probability sampling: Convenience
sampling, Quota Sampling (Situations in which each method is used to be
specified, no derivations required).

I1I

Data Representation

10

Tabulation of data- Frequency tables: Ungrouped, grouped, cumulative
Frequency and relative frequency.

15




Diagrams and graphs: Diagrammatic and graphical representation of data,
different types of bar diagram, pie-diagram, histogram

v

Descriptive statistics

25

Measures of Central Tendency - Arithmetic mean, median and mode (concepts
and examples for raw data only, mathematical derivations not required).
Measures of dispersion - Variance, standard deviation, coefficient of variation
and its significance (concepts and examples for raw data only, mathematical

derivation not required), skewness and kurtosis (concepts and definitions only).

REFERENCES:
Agarwal, B.L. (2006). Basic Statistics, 4th Edition, New Age International(P) Ltd, New

1.

2.

Delhi

Gupta, S.C. and Kapoor, V.K. (2002). Fundamentals of Applied Statistics, Sultan

Chand & Co. New Delhi

Gupta S.C and Kapoor, V.K. (2020). Fundamentals of Mathematical Statistics, Sultan
Chand and Sons, New Delhi.

Gupta S.P (2004). Statistical Methods, Sultan Chand and Sons, New Delhi.

Medhi J (2000) Statistical Methods - An introductory text, New Age International(P),

Ltd, New Delhi

Name of the Course: ELEMENTARY STATISTICS
Credits: 4:0:0 (Lecture:Tutorial:Practical)

Cc |CO PO/PS | Cognitive Knowledge | Lectur | Practica
0] Q) Level Category e (L) 1(P)
No.
CO | Explain the significance | PSO -1, | Understand | C L
1 of Statistics PO-1
CO | Describe various types [ PSO -1, | Understand | C L
2 of data PO-1
CO [ Describe census and PSO -1, | Understand | C, P L
3 sampling, illustrate PO-1

different sampling

procedures
CO | classify and tabulate PSO -1, | Remember |C L
4 data PSO -5,

PO -14

CO | Use various data PSO -1, | Apply C,P L
5 visualization methods PSO -5,

(diagrams and graphs) | PO -1,4
CO | Evaluate various PSO -1, | Evaluate P L
6 descriptive statistics PSO -2,

16




measures PO -1,4

F-Factual, C- Conceptual, P-Procedural, M-Metacognitive

Mapping of COs with PSOs and POs :

PS{PS|PS|{PS|PS|{PS|PO]|PO|PO|PO|PO]|PO|PO]|PO
01 102103104 (05| 06 1 2 3 4 5 6 7 8

CO| 1 1

1

CO| 1 1

2

CO| 1 1

3

COo| 1 2 1 2

4

COo| 1 2 1 2

5

CO| 2 2 2 1

6

Assessment Rubrics:
* Quiz/ Assignment/ Discussion / Seminar
= Internal Examination
= Practical Evaluation
= End Semester Examinations

Mapping of COs to Assessment Rubrics :
Internal Exam | Quiz / Assignment Practical Evaluation | End Semester Exam
Discussion / Seminar
COo1 v v v
CO2 v v v
CO3 v v v
CO4 v v v
CO5 v v v
CO6 v v v
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University of Kerala

Discipline STATISTICS

Course Code UKIDSCSTA106

Course Title ELEMENTS OF STATISTICAL THEORY

Type of Course | DSC

Semester I

Academic 100 - 199

Level

Course Details Credit Lecture Tutorial Practical Total

per week | per week | per week | Hours/Week

4 3 hours - 2 hours 5

Pre-requisites

COURSE OUTCOMES

Up on Completion of the course, students should be | Cognitive level PSO addressed

able to:
COl | Explain application of Statistics in various | Understand PSO-1,5
field of science, various methods of
collecting data
CO2 | Use various data visualization methods Apply PSO-1,4,5
CO3 | Calculate various measures of central Evaluate PSO-1,2,4,5
tendency, dispersion, skewness and kurtosis.
CO4 | Analyse bivariate data using scatter diagram, | Apply PSO-1,2,4,5
correlation coefficient and simple linear
regression.
COS5 | Explain the concept of clinical trials and its | Understand PSO -1
objectives.

COURSE CONTENT

Module

Content

Hrs

Introduction to Statistics

10

Introduction to Statistics-Origin, Definition. Application of Statistics in
various field of science. Collection of data- primary and secondary data.
Classification of data- Qualitative, Quantitative, geographical and Chronological
classification, Graphical representation of categorical data- Bar diagram and Pie
diagram. Tabulation-frequency table, Frequency distribution of data

11

Descriptive Statistics

15

Descriptive Statistics - Averages - mean, median, mode (for raw data only).
Concept of dispersion- range, mean deviation, standard deviation and coefficient
of variation (for raw data only). Raw and central moments (first four moments
and their inter relations) Skewness and kurtosis (concept and moment measures
only).

I1I

Bivariate data

10

18




Bivariate data- scatter diagram, correlation, Direct and inverse correlation, Karl
Pearson’s coefficient of correlation, concept of dependent and independent
variables, simple linear regression, two lines of regression, multiple regression
(models and interpreting R?).

10Y

Introduction to Biostatistics 10

Biostatistics — basic concepts of clinical trials, main features of study protocol-
selection of patients, treatment schedule and evaluation of patient response.
Objectives and end points of clinical trials.

Practicum 30

Practical demonstration of the concepts mentioned in the first, second and third

modules using spreadsheet applications

PRACTICAL/LABWORK

List of Practical worksheet

1. Frequency tables

2. Measures of central tendency

3. Measures of dispersion

4. Skewness and Kurtosis

5. Correlation and simple linear regression

REFERENCES

1.

2.

Agarwal, B.L. (2006). Basic Statistics, 4th Edition, New Age International(P) Ltd, New
Delhi

Gupta, S.C. and Kapoor, V.K. (2002). Fundamentals of Applied Statistics, Sultan
Chand & Co. New Delhi

Berk, K. N., & Carey, P. (1998). Data Analysis with Microsoft Excel. Pacific Grove,
CA: Duxbury Press.

Goon A.M., Gupta M.K. and Dasgupta, B. (2016). Fundamentals of Statistics. Vol. I,
8™ Ed. The World Press, Kolkata.

Gupta, S. C. and Kapoor, V. K. (1994). Fundamentals of Mathematical Statistics.
Sultan Chand and Sons, New Delhi.

Pocock, S.J. (1983). Clinical Trials. A Practical Approach. Wiley, New York.

Wang, D and Bakhai, A (2006). A Practical Guide to Design, Analysis and
Reporting.1* Ed.

Name of the Course: ELEMENTS OF STATISTICAL THEORY
Credits: 3:0:1 (Lecture:Tutorial:Practical)

CcO CcoO PO/PSO | Cognitive Knowledg | Lectu | Practi
No. Level e re (L) | cal (P)
Category
CO1 | Explain application of | PSO -1, 5, | Understand |F, C L
Statistics in various PO-1,4

field of science,
various methods of
collecting data

19




CO2 | Use various data|PSO1,4,5 [ Apply Cp L P
visualization methods | PO 1,4,5
CO3 | Calculate various PSO -1, 2, | Evaluate C,P L P
measures of central 4,5P0O -1,
tendency, dispersion, 4,57
skewness and kurtosis.
CO4 | Analyse bivariate data | PSO -1, 2, | Apply C,P L P
using scatter diagram, |4,5 PO -1,
correlation coefficient | 5,6,7
and simple linear
regression.
COS | Explain the concept of | PSO -1, Understand | C L
clinical trials and its PO -1
objectives.
F-Factual, C- Conceptual, P-Procedural, M-Metacognitive
Mapping of COs with PSOs and POs :
PS|PS|{PS|PS|PS|PS|PO|PO]|PO|PO|PO]|PO|PO]|PO
Ol [O2 103 [04] 05| 06 1 2 3 4 5 6 7 8
CO| 1 1
1
CO| 2 2 1 2 2 1
2
CO| 2 1 2 1 2 2 1 2
3
CO| 1 1 2 1 1 2 1 1 2
4
CO| 1 1
5

Assessment Rubrics:
=  Quiz / Assignment/ Discussion / Seminar

= [Internal Examinat

ion

= Practical Evaluation
=  End Semester Examinations

Mapping of COs to Assessment Rubrics :
Internal Exam | Quiz / Assignment Practical Evaluation | End Semester Exam
Discussion / Seminar
CO1 v v v
CO2 v v v v
CO3 v v v v
CO4 v v v v
CO5 v v v

20
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University of Kerala

Discipline STATISTICS

Course Code UKI1DSCSTA107

Course Title BASIC STATISTICS 1

Type of Course | DSC

Semester |

Academic 100 - 199

Level

Course Details Credit Lecture Tutorial Practical Total

per week | per week | per week | Hours/Week
4 3 hours - 2 hours 5
Pre-requisites
COURSE OUTCOMES
Up on Completion of the course, students should be | Cognitive level | PSO addressed
able to:

COl1 | Explain the present official statistical system in | Understand PSO 1
India and Kerala

CO2 | Inculcate knowledge on visualization of data in | Apply PSO 1,2,4,5
the form of tables, diagrams and graphs.

CO3 | Calculate various partition values and moments | Apply PSO 1,2,4,5

CO4 | Describe the concepts of statistical surveys, Understand PSO 1
sampling, and census .

COURSE CONTENT
Module | Content Hrs
I Introduction to Indian statistical systems 10
Introduction to Indian statistical systems: Role, function and activities of central
and Kerala State statistical organizations. Role of Ministry of Statistics &
Programme Implementation, National Statistical Office. Population Census-
Need, Data Collection, Periodicity, Methods of data collection and Agencies
involved.

11 Census and Sample Survey 10
Census and Sample Surveys; Methods of sampling (concepts only)- Probability
and non-probability sampling, simple random sampling with replacement
(SRSWR) & simple random sampling without replacement (SRSWOR),
Systematic sampling, Stratified sampling and multi stage sampling (definition and
examples only); sampling and non-sampling errors.

I Data Representations 15
Classification- Geographical, chronological, qualitative and quantitative
classification. Tabulation-frequency table, cumulative frequency table.
Diagrams and graphs- line diagram, bar diagrams and pie diagrams, pictograms,
cartograms, stem and leaf plot, histograms, frequency curves, histograms, ogives
and its uses, Boxplot. Lorenz curve and Gini Index (Definition and Concept). (

10% Partition values and Moments 10
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Map

ing of COs with PSOs and POs :

PS|PS|PS|{PS|{PS|PS|PO|PO|PO|PO|PO|PO|PO]|PO
01 102]03]04|05] 06 1 2 3 4 5 6 7
CO 1 1
1
CO 2 1 2 1 1 2
2
CO 1 2 1 2 1 1
3
CO 1 2 1
4
Correlation Levels:
Lev Correlation
el
- Nil
1 Slightly / Low
2 Moderate /
Medium
3 Substantial /
High

Assessment Rubrics:

* Quiz/ Assignment/ Discussion / Seminar
= Internal Examination

= Practical Evaluation

= End Semester Examinations

Mapping of COs to Assessment Rubrics :
Internal Exam | Quiz / Assignment Practical Evaluation | End Semester Exam
Discussion / Seminar
CO1 v V4 v
CO2 v v v v
CO3 v v v v
CO4 v V4 v
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University of Kerala

Discipline STATISTICS

Course Code UKIDSCSTA108

Course Title FUNDAMENTALS OF STATISTICS

Type of Course | DSC

Semester I

Academic 100 - 199

Level

Course Details Credit Lecture Tutorial Practical Total

per week | per week | per week | Hours/Week

4 3 hours - 2 hours 5

Pre-requisites

COURSE OUTCOMES

Up on Completion of the course, students should be able | Cognitive | PSO addressed

to: level

CO1 | Explain various methods of collecting data and to | Apply PSO -1,2,4,5
present data using frequency tables.

CO2 | Calculate various measures of central tendency and | Evaluate PSO-1, 2, 4,5
dispersion.

CO3 | Explain sample space, type of events, different | Apply PSO-1
approaches to probability and to determine
conditional probability

CO4 | Explain the concept of random variable, Understand | PSO-1

mathematical expectation, moments and moment
generating function.

COURSE CONTENT

Module

Content

Hrs

I

Introduction to Statistics

Introduction to Statistics - Origin, Definition, Uses. Types of data - Primary and
Secondary data. Methods of collecting primary data. Frequency distribution.
Application of Statistics in Physics.

11

Descriptive Statistics

15

Central Tendency and its measures-mean, median, mode, geometric mean,
harmonic mean (for raw data only). Dispersion and its measures- range, mean
deviation, quartile deviation, standard deviation and coefficient of variation (for
raw data only). Raw and central Moments(first four moments and their
relationship without proof), Skewness and Kurtosis (concept and measures
only).

I1I

Introduction to Probability

12

Deterministic and random experiment, sample space, events , type of events.
Frequency approach, classical approach to probability (simple problems) and
Axiomatic approach to probability( definition and basic properties), addition

24




theorem for two events, Conditional probability (concept only), multiplication
theorem, Bayes theorem and its application.

v

Random variables and Mathematical Expectation

13

Concept of random variable - discrete and continuous. Distribution function,
Probability mass function and probability density function (definition and
properties). Mathematical Expectation of single random variable and its
properties, moment generating function and moments.

Practicum

30

Practical based on Modules Iand II to be done using R package.

PRACTICAL/LABWORK
List of Practical worksheet
1. Measures of Central Tendency
2. Measures of Dispersion

3. Moments, Skewness and Kurtosis

REFERENCES
Agarwal, B. L. (2006), Basic Statistics, 4" Edition, New Age International (P) Ltd,

1.

2.

9]

New Delhi.

Goon, A. M., Gupta M.K. and Dasgupta, B. (2016), Fundamentals of Statistics, Vol. I,
8™ Ed, The World Press, Kolkata.
Gupta, S. C. and Kapoor, V. K. (1994), Fundamentals of Mathematical Statistics,
Sultan Chand and Sons, New Delhi.
Martin, B.R. (1971), Statistics for Physicists, Academic Press. London

Physicists and Engineers, Springer.
Kenny J. F (1947). Mathematics of Statistics Part One. 2nd Edition, D. Van Nostard

Company, New Delhi-1.

Name of the Course: FUNDAMENTALS OF STATISTICS
Credits: 4:0:0 (Lecture:Tutorial:Practical)

. Mathai A.M. and Haubold H, J. (2017 ,Probability and Statistics: A Course for

C [CO PO/PSO | Cognitiv | Knowledge | Lecture | Practical
(0 e Level [ Category (L) P)
No.
CO | Explain the wvarious | PSO - Apply Cp L
1 methods of collecting | 1,2,4,5

data and to present data | PO 1,4,7

using frequency tables.
CO | Calculate the various [ PSO-1, Evaluate |C,P L P
2 measures of central | 2, 4.5

tendency and dispersion. | PO 1,4,7
CO | Explain sample space, | PSO-1 Apply P,C L P
3 type of events, different [ PO 1

approaches to

probability and to

25




determine
probability

conditional

CO | Explain the concept of
4 random variable ,
mathematical
expectation, moments
and moment generating
function.

PSO-1
PO 1

Understa
nd

F,C

F-Factual, C- Conceptual, P-Procedural, M-Metacognitive

Mapping of COs with PSOs and POs :

PSO
1

PSO
2

PSO
3

PSO
4

PSO
5

PO1 | PO2 | PO3

PO4

POS

PO6

PO7

CO 2

CO 1

CO 2

CO 2

Assessment Rubrics:

Mapping of COs to Assessment Rubrics :

Quiz / Assignment/ Discussion / Seminar
Internal Examination
Practical Evaluation

End Semester Examinations

Internal Exam | Quiz / Assignment | Practical Evaluation | End Semester Exam
Discussion / Seminar
COo1 v v v
CO2 v v v v
CO3 v v v v
CO4 N4 v v
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University of Kerala

Discipline STATISTICS

Course Code UKI1DSCSTA109

Course Title DESCRIPTIVE STATISTICS AND PROBABILITY

Type of Course | DSC

Semester |

Academic 106 - 199

Level

Course Details Credit Lecture Tutorial Practical Total

per week | per week | per week | Hours/Week
4 3 hours - 2 hours 5
Pre-requisites
COURSE OUTCOMES
Up on Completion of the course, students should be | Cognitive level PSO addressed
able to:

CO1 | Distinguish between the various data types | Understand PSO-1, 2

CO2 | Explain the concept of scaling and identify | Understand PSO-1,2
their significance in practical situations

CO3 | Calculate the measures of Central Apply PSO-1,2,3,4
tendency, dispersion, skewness and
kurtosis

CO4 | Explain the concepts of random Understand PSO-1,2
experiments, sample space and different
types of events

CO5 | Calculate the probabilities of events using Anpl PSO-1,2,3
classical, statistical approaches. PPy

CO6 | Understand Axiomatic approach Understand PSO-1,2

CO7 | Determine conditional probability and PSO-1,2,3
apply concepts of statistical independence | Apply
and multiplication theorem

CO8 | Use Bayes’ theorem to evaluate posterior Apply PSO-1,2,3
probabilities

CQO9 | Explain the concept of random variables Understand PSO-1,

CO10 | Illustrate random variables and its Analvse PSO-1,2,3
probability distributions Y

COURSE CONTENT

Module | Content

Hrs

I

Descriptive Statistics

13

Descriptive Statistics: Data- Definition, types of data, types of scaling -
nominal, ordinal, interval and ratio, Central Tendency- Concept and Measures,
Dispersion — Concept & Measures of Dispersion, Raw and central Moments(first
four moments and their relationship without proof), Skewness and Kurtosis
(Concept and definition with problems only).

27




II

Introduction to Probability 12

Random experiments - Sample Space, Sample point; Events-algebra of events,
equally likely, mutually exclusive and exhaustive events (Concept only).
Probability: Statistical regularity, frequency definition, classical approaches
(numerical problems), Axiomatic approach, theorems in probability (Concepts
and statement of results, numerical problems), probability space.

I1I

Conditional probability 10

Conditional probability: multiplication theorem, independence of two and
three events, compound probability, Bayes’ theorem and its applications.
(Concepts and statement of results, numerical problems).

v

Random variables 10

Random variables — definition, discrete and continuous random variables,
probability mass function and probability density function, distribution function.
Expectation of random variables and its properties, moments, moment
generating function and characteristic function.(No proofs needed)

Practicum 30

Practical based on Modules I to be done using R package

PRACTICAL/LABWORK
List of Practical worksheet

1. Measures of Central tendency.

2. Measures of Dispersion

3. Skewness and Kurtosis

REFERENCES

1. Agarwal, B.L. (2006). Basic Statistics. 4th Edition, New Age international (P) Ltd.,
New Delhi.

2. Gupta S. P. (2004). Statistical Methods. Sultan Chand & Sons, New Delhi.

3. Gupta, S. C., and Kapoor, V. K. (1994). Fundamental of Mathematical Statistics. Sultan
Chand & Sons, New Delhi.

4. Kenny J. F (1947). Mathematics of Statistics Part One. 2nd Edition, D. Van Nostard
Company, New Delhi-1.

5. Kenny J. F & Keeping E. S (1964). Mathematics of Statistics —Part Two. 2nd Edition,
D. Van Nostard Company, New Delhi-1.

6. Mukhopadhyay, P. (1996). Mathematical Statistics. New Central Book Agency (P) Ltd,

Calcutta.

Name of the Course: DESCRIPTIVE STATISTICS AND PROBABILITY
Credits: 3:0:1 (Lecture:Tutorial:Practical)

Cc (CO PO/PSO Cognitive Knowledge | Lectu | Practi
0 Level Category re (L) | cal (P)
No.

CO | Distinguish between PSO-1,2 | Understand |F, C L

1 the various data types | PO 1

CO | Explain the concept of | PSO-1,2 Understand | F,C L

2 scaling and identify PO 1,2

their significance in
practical situations

28




CO | Calculate the PSO- Apply Cp L P
3 measures of Central 1,2,3,4
tendency, dispersion, | PO 1,7
skewness and kurtosis
CO | Explain the concepts | PSO-1,2 Understand | C L
4 of random PO 1,2
experiments, sample
space and different
types of events
CO | Calculate the PSO-1,2,3 P.C L
5 probabilities of events | PO 1,2 Anpl
using classical, PPy
statistical approaches.
CO [ Understand Axiomatic | PSO-1,2 Understand F,C L
6 approach PO 1,2
CO [ Determine conditional | PSO-1,2,3 Cp L
7 | probability and apply | PO 1,2
concepts of statistical Apply
independence and
multiplication theorem
CO [ Use Bayes’ theorem to | PSO-1,2,3 | Apply Cp L
8 evaluate posterior PO 1,2
probabilities
CO | Explain the concept of | PSO-1 Understand | F,C L
9 random variables PO 1,2
CO [ Illustrate random PSO-1,2,3 Cp L
10 | variables and its PO 1,2 Analvse
probability Y
distributions
F-Factual, C- Conceptual, P-Procedural, M-Metacognitive
Mapping of COs with POs :
PS| PS|{PS|PS|PS (PO1|PO|PO|PO|PO|PO|PO| PO
01)102(03]04]|05 2 3 4 5 6 7 8
CO 1 2
1
CO 1 2 2 2 1
2
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CcO 2 1 2 1 2 1
3

CcO 2 2 1 2
4

CcO 2 1 1 1 2
5

CcO 2 1 1 2
6

CcO 3 1 1 1 2
7

CcO 3 1 1 1 2
8

CcO 3 1 2
9

CcO 2 1 1 1 2
10

Assessment Rubrics:
* Quiz/ Assignment/ Discussion / Seminar
= Internal Examination

= Practical Evaluation

= End Semester Examinations
Mapping of COs to Assessment Rubrics :

Internal Exam

Quiz / Assignment

Discussion / Seminar

Practical Evaluation

End Semester Exam

CO1

v

CO2

CO3

CO4

CO5

CO6

CO7

CO 38

CO9

CO 10

N ENEN ENEN PN EN ENEN RN

N ENEN ENEN ENEN ENES

NN PN PN ENEN EN RN RN BN
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University of Kerala

Discipline

STATISTICS

Course Code

UKI1DSCSTA110

Course Title

STATISTICAL METHODS

Type of Course

DSC

Semester

I

Academic
Level

100 - 199

Course Details

Credit

Lecture
per week

Tutorial
per week

Practical
per week

Total
Hours/Week

4

3 hours

2 hours

5

Pre-requisites

COURSE OUTCOMES

Up on Completion of the course, students should be

Cognitive level PSO addressed

able to:

COl

Explain the basic concept and scope of Understand
Statistics and collection, editing,

classification and tabulation of data.

PSO-1,3

CO2

Analyse statistical data using various
graphical methods.

Analyse PSO-1,2,3,4,5

CcOo3

Calculate measures of central tendency Apply PSO-1,2.34,.5

CO4

Calculate absolute and relative measures of
dispersion, skewness and kurtosis

Apply PSO-1,2.34,.5

COURSE CONTENT

Module

Content

Hrs

I

Origin and meaning of Statistics

10

Origin and meaning of Statistics: Scope and relation with other disciplines,
Limitations and misuses of Statistics, Different scales of measurement, Methods
of collection of primary data. Designing of a questionnaire and a schedule.
Sources of secondary data. editing of data, Classification and tabulation of data.

II

Diagrams and Graphs

10

Diagrammatic presentation- line diagram, bar diagrams, pie diagrams,
pictograms and cartograms. Graphical representation of frequency distribution by
histogram, frequency polygon, frequency curve and ogives

III

Measures of central tendency

12

Measures of central tendency-arithmetic mean, median, mode, geometric mean,
harmonic mean. Properties of these averages. Partition values — quartiles, deciles
and percentiles

Measures of dispersion

13

31




Measures of dispersion- range, quartile deviation, mean deviation, standard
deviation. Properties of these measures. Relative measures of dispersion.
Moments - raw and central moments and their interrelationships, Sheppard’s
corrections for moments for grouped data. Definition and measures of skewness
and kurtosis

Practicum 30

Practical demonstration of topics covered in II, IIl and IV using R package

PRACTICAL/LABWORK
List of Practical worksheet

1. Diagrams and graphs
2. Measures of Central tendency.
3. Measures of Dispersion
4. Skewness and Kurtosis
REFERENCES:
1. Anderson, T.W. and Finn, J.D. (2012). The New Statistical Analysis of Data. Springer

2.

3.

4.
5.

6.

Science & Business Media, New York.

Croxton, F.E. and Cowden, D.J. (1973). Applied General Statistics. Prentice Hall of
India, New Delhi.

Gupta S.C. and Kapoor, V.K. (2020). Fundamentals of Mathematical Statistics.

Sultan Chand & Co., 12th Edn, New Delhi. .

Saxena, H.C. (1983). Elementary Statistics. S. Chand & Co., New Delhi.
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Name of the Course: Statistical methods
Credits: 3:0:1 (Lecture:Tutorial:Practical)

Cc |CO PO/PSO | Cognitive | Knowledg | Lecture [ Practi
0 Level e L) cal (P)
No. Category
1 Explain the basic concept | PSO-1,3 | Understan | F L
and scope of Statistics PO 1 d
and collection, editing,
classification and
tabulation of data.
2 Analyse statistical data PSO- Apply Cp L P
using various graphical 1,2,3,4,5
methods. PO-
1,4,2,3,7
3 Calculate measures of PSO- Apply CP L P
central tendency 1,2,3,4,5
PO-
1,2,3,4,7

32




4 Calculate absolute and | PSO- Apply Cp L P
relative  measures of | 1,2,3,4,5
dispersion, skewness and | PO-1,
kurtosis 2,3.4,7
F-Factual, C- Conceptual, P-Procedural, M-Metacognitive
Mapping of COs with PSOs and POs :
PS|PS|PS|PS|PS|PS|PO|PO|PO|PO|PO|PO|PO]|PO
01]1]02(03|]04[05|06]| 1 2 3 4 6 7 8
CO| 3 - 2 - - - 1 -
1
CO| 3 3 2 2 - 2 3 1 1 2 -
2
COo| 1 3 1 3 - 2 3 1 1 2 -
3
COo| 1 3 1 3 - 2 3 1 1 2 -
4
Correlation Levels:
Lev Correlation
el
- Nil
1 Slightly / Low
2 Moderate /
Medium
3 Substantial /
High

Assessment Rubrics:

* Quiz/ Assignment/ Discussion / Seminar
= Internal Examination

= Practical Evaluation

= End Semester Examinations
Mapping of COs to Assessment Rubrics :

Internal Exam | Quiz / Assignment Practical Evaluation | End Semester Exam
Discussion / Seminar
COo1 N4 v v
CO2 v v v v
CO3 v v v v
CO4 v v v v
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University of Kerala

Discipline STATISTICS

Course Code UKI1DSCSTAL111

Course Title DESCRIPTIVE STATISTICS WITH R

Type of Course | DSC

Semester I

Academic 100 - 199

Level

Course Details Credit Lecture Tutorial Practical Total

per week | per week | per week | Hours/Week
4 3 hours - 2 hours 5
Pre-requisites
COURSE OUTCOMES
Up on Completion of the course, students should be | Cognitive level | PSO addressed
able to:

CO1 | Explain the concepts of statistical surveys, Understand PSO -1
sampling, census and various sampling
methods.

CO2 | Design questionnaires and carry out surveys Create PSO -1,3

CO3 | Illustrate tabulation data using R Apply PSO-1,2,4,5

CO4 | Present data using graphs and diagrams Apply PSO -1, 2,4,5

COS5 | Compute the various descriptive statistics Apply PSO-1,2,4,5
measures using R

COURSE CONTENT

Module

Content

His

I

Collection of Data and Sampling techniques

25

Population, Sample, observations; qualitative, quantitative, discrete and
continuous data; scaling of data - nominal, ordinal, interval, ratio and absolute
scale;

Collection of data — primary and secondary;

Collection of primary data - Preparation of questionnaire, pilot study;

Sampling techniques— Simple random sampling (SRSWR, SRSWOR), and
stratified random sampling (basic concepts and definitions only).

Data Types in R :basics of vector, matrix and data frame, basic functions c( ),
sequence( ), scan( ), factor( ).

II

Data visualization techniques

25

Classification of data - geographic, chronological, qualitative and quantitative
characteristics;
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Tabulation - Construction of tables with one or more factors of classification,
frequency distributions, relative and cumulative frequency distributions;

Data visualization techniques—simple bar diagram, multiple bar diagram, deviation
bar diagram, pie diagram, histogram, box plot and scatter diagram(basic concepts
and definitions only). table(), and cut( ); Data visualization using R —
barplot(),pie(), hist(), lines(), plot(), boxplot();

I

Descriptive Statistics 25

Measures of Central Tendency - mean, median, mode, geometric mean, harmonic
mean;

Measures of dispersion — Absolute measures: Range, Mean Deviation, Quartile
Deviation, Standard Deviation, Relative measures: Coefficient of Variation;
Moments — raw and central; skewness — moment measure; measure of kurtosis (no
mathematical derivations are required in this module)

Usage of R functions: sum(), length(), sort(), min(), mean(), median(), IQR(),
var(), sd(), sample( )

PRACTICAL/LABWORK
List of Practical worksheet

1.Classification and Tabulation of data using R
2. Graphical Representation of data using R
3. Descriptive Statistics Measures using R

REFERENCES

1. Dalgaard P. (2008). Introductory Statistics with R, Second Edition, Springer, New
York.

2. Purohit, S. G., Deshmukh, S.R., & Gore, S. D. (2008). Statistics using R. Alpha
Science

3. International, United Kingdom.

4. Gupta, S. C., & Kapoor, V. K. (2020). Fundamentals of mathematical statistics. Sultan
Chand & Sons.

5. Gardener M (2023). An Introduction to R: Data Analysis and Visualization, Pelagic
Publishing, UK

6. Heumann C., Schomaker M. and Shalabh (2022). Introduction to Statistics and Data
Analysis With Exercises, Solutions and Applications in R, Second Edition, Springer
Nature Switzerland

7. Jones E., Harden S., Crawley M.J., (2023). The R Book, Third Edition, John Wiley &
Sons Ltd.

8. Taylor R. Brown (2023). An Introduction to R and Python for Data Analysis: A Side-

By-Side Approach, CRC Press/Chapman & Hall

Web Resources:

1. https://cran.r-project.org
2.https://cran.r-project.org/manuals.html
3.https://www.r-project.org/other-docs.html
4. https://journal.r-project.org/

5. https://www.r-bloggers.com

Name of the Course: Descriptive Statistics with R
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Credits: 2:0:2 (Lecture:Tutorial:Practical)

CO >
o o0 o
No. Q = S| e B
2] = = 9 = =
& g3 25 | £ g
S S 25 SO |85 | £
o R O - 2 o - =P
CO | Explain the concepts of PSO -1, | Understand |C P
1 statistical surveys, sampling, | PO -1
census and various sampling
methods.

CO | Design questionnaires and PSO 1,3 | Create

2 carry out surveys PO -1,
PO 2, 3,
6,7
CO | Illustrate tabulation data using | PSO -1, | Apply
3 R 2,4,5
PO -1, 2,
6,7
CO | Present data using graphs and | PSO -1, | Apply
4 diagrams 2,4,5
PO -1, 2,
6,7
CO | Compute the various PSO -1, | Apply
5 descriptive statistics measures | 2, 3,4, 5,
using R PO -1, 2,
3,4,6,7

F-Factual, C- Conceptual, P-Procedural, M-Metacognitive

Mapping of COs with PSOs and POs :

PS|{PS|{PS|PS|{PS|PS|PO|PO|PO
01 1021030405606 1 2 3
CO| 3 1 1
1
CO| 2 2 3 3 3 3
2
CO| 2 2 3 2 1
3
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Correlation Levels:

Lev Correlation
el
- Nil
1 Slightly / Low
2 Moderate /

Medium
3 Substantial /
High

Assessment Rubrics:
e Quiz/ Assignment/ Discussion / Seminar

e Midterm Exam

e Practical Evaluation

e Final Exam

Internal Exam | Assignment | Practical Evaluation | End Semester Examination

CO1 N4 N4 N4
CO 2 v v v v
CO3 v N4 N4
CO4 N4 N4 N4
CO5 v v
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University of Kerala

Discipline STATISTICS

Course Code UKIMDCSTA101

Course Title EXPERIMENTAL DESIGNS FOR SCIENCE

Type of Course | MDC

Semester |

Academic 100 - 199

Level

Course Details Credit Lecture Tutorial Practical Total

per week | per week | per week | Hours/Week

3 2 hours - 2 hours 4

Pre-requisites

COURSE OUTCOMES

Up on Completion of the course, students should be | Cognitive level PSO addressed
able to:
COl | Explain the need of experimental designs Understand PSO 1
CO2 | Illustrate various descriptive measures in Apply PSO 1,2, 34,5,
statistics 6
CO3 | Demonstrate statistical reasoning in science Apply PSO 1,2,3.4.5,
6
CO4 | Perform statistical analyses and Apply PSO 1,2,3.4.5,
interpretation of results 6

COURSE CONTENT

Module

Content

Hrs

I

Experimental designs

Need of experimental designs in science, Basic principles of designs-
randomization, replication and local control, two sample designs, completely
randomized design and randomized block design. (Concepts and examples only,
derivations not required)

11

Descriptive Statistics

10

Descriptive Statistics for raw data: Averages (mean, median, mode), Quartiles &
percentiles; Measures of Dispersion: range, quartile deviation, standard
deviation; Pearson’s measure of Skewness and measure of Kurtosis using
partition values (Concepts and examples only, derivations not required)

I

Introduction to Data Analysis

10

Normal curve and its properties, Graphical tools to check normality of the data
(box plot, Q-Q plot, histogram), Parameter, Statistic, Sampling distributions -
Normal, chi square, t, F (Examples of statistics following these distributions),
Statistical hypothesis, type I error, type Il error, significance level, power of the
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F-Factual, C- Conceptual, P-Procedural, M-Metacognitive

Mapping of COs with PSOs and POs :

PSO | PSO | PSO | PSO4 | PS | PSO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7
1 2 3 05 6
CcO 3 1
1
CcO 2 2 1 1 3 1 1 1 2 2
2
CcO 2 2 1 1 3 1 1 1 2 2
3
CO 2 2 1 1 3 1 1 1 2 2
4
Correlation Levels:
Lev Correlation
el
- Nil
1 Slightly / Low
2 Moderate /
Medium

Assessment Rubrics:

= Quiz/ Assignment/ Discussion / Seminar
= Internal Examination
= Practical Evaluation

= End Semester Examinations
Mapping of COs to Assessment Rubrics :

Internal Quiz/ Practical End Semester
Exam Assignment/ Evaluation Examinations
Discussion /
Seminar
CcO v v v
1
CO v v v
2
CO v v v v
3
CcO v v v v
4
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University of Kerala

Discipline STATISTICS
Course Code UKIMDCSTA102
Course Title SURVEY DESIGNS AND ANALYSIS FOR SOCIAL SCIENCES
Type of Course | MDC
Semester I
Academic 100 — 199
Level
Course Details Credit Lecture Tutorial Practical Total
per week | per week | per week | Hours/Week
3 2 hours - 2 hours 4
Pre-requisites
COURSE OUTCOMES
Up on Completion of the course, students should be | Cognitive level PSO addressed
able to:
CO1 | Explain scales of measurement and different | Understand PSO 1
sampling techniques
CO2 | Calculate the various measures of central Apply PSO 1,2,3.4,5
tendency, dispersion and measures of
skewness and kurtosis
CO3 | Perform statistical analyses and Apply PSO 1,2,3.4,5,
interpretation of results 6
R-Remember, U-understand , Ap -Apply ,An-Analyse, Ev-Evaluate, C- Create
COURSE CONTENT
Module | Content Hrs
I Data Collection 5
Significance of Statistics in Social Sciences, Data scaling - Nominal, ordinal,
interval and ratio scales (definitions and examples), Preparation of Questionnaire
or schedule, Reliability and Validity, Census and sample surveys, Probability and
non-probability sampling, Sampling methods: Simple Random Sampling,
Systematic Sampling, Stratified Sampling, Cluster Sampling (Situations in which
each method is used to be specified, no derivations required).
II Descriptive Statistics 10
Measures of central tendency (for raw data only) - Arithmetic mean, median
and mode; Measures of dispersion (for raw data only) — Range, Variance,
standard deviation, Coefficient of variation , Quartile Deviation, Skewness and
Kurtosis (definition, Pearson measure of skewness and kurtosis measure based
on partition values).
I Introduction to Data Analysis tools 10
Normal curve and its properties, Graphical tools to check normality of the data
(box plot, Q-Q plot, histogram) Parameter, Statistic, Sampling distributions -
Normal, chi square, t, F (definition and examples of statistics following these
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PSO [ PSO | PSO | PSO | PSO | PSO | PO | PO | PO | PO | PO | PO | PO | PO
1 2 3 4 5 6 1 2 3 4 5 6 7 8

C 3 1

O

1

C 2 2 1 2 2 2 1 3 3

O

2

C 1 1 2 2 2 2 2 3 3

O

3

Assessment Rubrics:
* Quiz/ Assignment/ Discussion / Seminar
= Internal Examination
= Practical Evaluation

= End Semester Examinations

Mapping of COs to Assessment Rubrics :
Internal Quiz/ Practical End Semester
Exam Assignment/ Evaluation Examinations
Discussion /
Seminar
CO v v v
1
CO v v v
2
CcO v v v v
3
CcO v v v v
4
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University of Kerala

Discipline STATISTICS

Course Code | UK2DSCSTALO01

Course Title BUSINESS DATA ANALYTICSHI

Type of Course| DSC

Semester 2
Academic 100- 199
Level
Course Details Credit Lecture | Tutorial Practical Total
per week| per week| per week | Hours/Week
4 3 hours - 2 hours 5

Prerequisites

COURSE OUTCOMES

Up on Completion of the course, students shoy Cognitive level | PSO Addressed
be able to:

CO1 | Calculate the degree and nature of Apply PSO-1, PSQ2,

relationship between data sets PSG3,PS04,
PSO5

CO2 | Modelreal life data satwith regression Apply PSO-1, PSQ2,

methods PSQO3,PS04,
PSO5

CO3 | Explain the basic concepts of probability | Understand PSO-1
theory and its applications for decisitin
making

CO4 | Solve problems using probability Apply PSO-1, PSQ2
distributions PS03, PSG4

Course Content
Module | Content Hrs

I Correlation and Regression Analysis 10
Correlation Analysis: Scatter diagram, Linear Correlation, Direct and invg
correlation, Karl Pearson's coefficient of correlatiaformula and problems
properties of correlation coefficient (m@rivation), probable error, Spearma
rank correlation including tied ranks (no derivatiofjormula and numerica
problems
Regression AnalysisSimple linearegression, regression coefficients and
properties (no derivation), point of intersection two regression lines,
identification of two regression lines, angle between two regression lines
(formula only), standard error of estimates.
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