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1. Introduction

B.Sc. Statistics: Programme Qutcome, Programme Specific Outcome and Course OQufcome

Statistics is the study of Data and extracting knowledge in the data using various methods and

1echniques, analvze and interpret data, taking data driven predictions and decisions. It also helps data

collection through sampling techniques, that is fo collect data focusing on problem solving, and

presenting it with wider scope of application in science, social sciences, medical science, life sciences,

country’s official statistics etc. Statistical methods are used as research methodology in all most all
Statistics include Descriptive Statistics, Probability Theory,

domains. The key core areas of study in
Estimation Theory, Testing of

Sempling techniques, Matrix and Linear Algebra, Distribution Theory,
Staristical hypotheses, Stochastic process, Regression analysis, Design of Experiments, Demography

and Official Statistics. The Bachelor’s Degree B.Sc. Statistics is awarded to the students on the basis of

knowledee, understanding, skills, attitudes, values and academic achievements expected to be acquired

by leamers at the end of the Programme. Learning outcomes of Statistics are aimed at facilitating the

learners to acquire these attributes, keeping in view of their preferences and aspirations for gaining

knowledge of Statistics.

Bachelor’s degree in Statistics is the culmination of in-depth knowledge in both theoretical and
practical methods and techniques of Statistics. This also leads to study of related areas like Computer
science, Industrial Statistics, Mathematical Statistics, Business Statistics and many more. Thus, this
programme helps learners in building a solid foundation for higher studies in Statistics. The skills and
knowledge gained have intrinsic aesthetics leading to proficiency in analytical reasoning. This can be

utilized in Statistical modeling and solving real life problems.

Students completing this programme will be able to present Statistics clearly and precisely, make
abstract ideas precise by formulating them in the language of Statistics, describe Statistical ideas from

multiple perspectives and explain fundamental concepts of Statistics to those non-Statistics users.

Completion of this programme will also enable the learners to join teaching profession, enhance
their employability for government jobs, jobs in banking, insurance and investment sectors, data analyst
jobs, entrepreneurship, business and research areas and jobs in various other public and private

enterprises. \




M FRAMEWORK GUIDELINES BASED

LEARNING OUTCOMES-BASED CURRICULU

REGULATIONS FOR UNDER GRADUATE PROGRAMME
Programme: U.G.
Programme
Code:
Duration: 3 years [UG]
Programme PO1: Disciplinary knowledge: Capable of demonstrating comprehenswe.
Quitcomes: knowledge and understanding of one or more disciplines that form a part of

an undergraduate Programme of study . LI
PO2: Communication Skills: Ability to express thoughts and ideas effectively
in writing and orally; Communicate with others using appropriate media;
confidently share one’s views and express herself7himself; demonstrate the
ability to listen carefully, read and write analytically, and present complex
information in a clear and concise manner to different groups.
PO3: Critical thinking: Capability to apply analytic thought to a body of
knowledge; analyze and evaluate evidence, arguments, claims, beliefs on
the basis of empirical evidence; identify relevant assumptions or
implications; formulate coherent arguments; critically evaluate practices,
policies and theories by following scientific approach to knowledge
development.
PO4: Problem solving: Capacity to extrapolate from what one has learned and
apply théir competencies to solve different kinds of non-familiar problems,
rather than replicate curriculum content knowledge; and apply one’s
learning to real life situations.
PO5: Analytical reasoning: Ability to evaluate the reliability and relevance of
evidence; identify logical flaws and heles in the arguments of others;
analyze‘ and synthesize data from a variety of sources; draw wvalid
comlgsxong and §Uppurt them with evidence and examples, and addressing
OpposIng viewpoints.
POG: Research-related skills: A sense of inquiry and capability for asking
ralfavant{apprﬂprl_ﬂ_'fe questions, problem arising, synthesizing and
articulating; Ability to recognize cause-and-effect relationships, define
probiems, fm:mulate hypotheses, test hypotheses, analyze, interpret and
- investigati’un y to plan, execute and repott the results of an experiment
PO7: Cooperztion/Team work: Abjli Both
with diverse teams; facilitate coollgélr];ﬁ\fs (;‘T‘;g;:dfifecttx;ely . and respectfully
a group, and act together as a group or a team in tﬁa ¢d effort on the part of
cause and work efficiently as a member of a team & mterests of a common

POB: Scientific reasoning: Ability to analyze, interpret and draw conclusi
nelusions

f i
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and

from quantitative/qualitative data; and critically evaluate ideas, evidence
experiences from an open-minded and reasoned perspective.

POY: Reflective thinking: Critical sensibility to lived experiences, with self-
awareness and reflexivity of both self and society.

PO10 Information/digital literacy: Capability to use ICT in a varicty of
learning situations, demonstrate ability to access, evaluate, and usc a variety of
ate software for analysis of dala.

relevant information sources; and use appropri
PO 11 Self-directed learning: Ability to work independently, identify
appropriate resources required for a project, and manage a project through to

completion,

PO 12 Multicultural competence: Possess knowledge of the wvalues and

beliefs of multiple cultures and a global perspective; and capability to

effectively engage in a multicultural society and interact respectfully with

diverse groups.

PO 13: Moral and ethical awarcness/reasoning: Ability to embrace
moral/ethical values in conducting one’s life, formulate a position/argument
about an ethical issue from multiple perspectives, and use ethical practices in all
work. Capable of demonstrating the ability to identify ethical issues related to
one’s work, avoid unethical behavior such as fabrication, falsification or
misrepresentation of data or committing plagiarism, not adhering to intellectual
property rights; appreciating environmental and sustainability issues; and
adopting objective, unbiased and truthful actions in all aspects of work.

PO 14: Leadership readiness/qualities: Capability for mapping out the tasks
of a team or an organization, and setting direction, formulating an inspiring
vision, building a team who can help achieve the vision, motivating and
inspiring team members to engage with that vision, and using management
skills to guide people to the right destination, in a smooth and efficient way.

PO 15: Lifelong learning: Ability to acquire knowledge and skills, including
Jeamning how to leam®, that are necessary for participating in learning
activities throughout life, through self-paced and self-directed learning aimed at
personal development, meeting economic, social and cultural objectives, and
adapting to changing trades and demands of work place through
knowledge/skill development/reskilling. -
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PSO1: To cnable students to apply
1 life and decision making.

Programme
Specific monetary eoncepts and theories in rea
Outcomes: s
pSO 2; To scnsitize students to various economic ISSUes related 10
Development, Gtowth, International Economics, Sustainable Development and
Enyironment.
PSO 3: To familiarize students the concepts and theories related to Finance,
[nvestments and Modern Marketing.
PSO 4: Evaluate varfous social and economic problems in the society and
develop answer to the problems as global citizens.
PSO 5: Enhance skills of analytical and critical thinking to analyze
offectiveness of economic policies. J
PO1 |PO2 PO3 PO4 POS PO6 PO7 POS8
PSO 1
PSO 2 Y Y
PS03 ¥ Y
5 Y Y Y 72
PSO 5 Y v v
Y h'd Y v v

3 — Strong, 2- Medium, 1- Low
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s—— Hiphliphts of the Revamped € nrriculum:
——— o v soctely,  ineorporating industrinl
¥ % Stdent-centrie, meeting the demnnds of industry & socielys POTRINE
% L] LA} H L} "l | i o B " -!‘ )" i vi\‘lli-
Eel components, ands-on tealniog, skill enhancement madules, industrial praject, proje et with
¥ ¥ H ¥ * Ll HE . ay 1 s 3 ) L'\ \,‘ H k &1 u
—— VOCE, exposure 1o ontreprencurial skills, Teaining for competitive exaninations, sustaining b
- quality ol (he core COMPOTENS and incorporating application otiented content wherever
P S required. R )
. B The Core subjects include fatest developments in the oducation and scientific front, advance
"q-' i . - - " l o - -
allicd  with  the discipline topies, practical training, devising
The

. progranuuing - packages
n“ o " " - - L3 ¥ . I i . = " - - -
' mathematical models and alporithms tor providing solutions to industry / real life situations.

leqrning with advanced mathematical topics in the final

— :
=y curticulum also facilitates peer
— - semester, eatering to the needs of stakeholders with research aptitude.
= B The General Studies and Matheatics based problem solving skills are included as mandatory
- ,.: components in the *Training for Competitive Examinations’ course at the final semester, a first
7 W ofits Kind.
;""' ‘L: % The curticulum is designed so as to strengthen the lndustry-Academia interface and provide
:—-- - more job apportunities for the students.
-]T: % The Industial Statistics course is newly introduced in the fourth semester, (0 €Xpose the
i %‘ students to real lifc prablems and train the students on designing a mathematical model to
A | - provide solutions to the industrial problems.
N ; :
. {; » The I‘ntemshlp during the second year vacation will help the students gain valuable work
. x experience, that connects classroom knowledge to real world experience and to narrow down
: ":‘-c'_' “and focus on the career path.
§ ; » Project \:thhlwv;:-\;oce component in the fifth semester enables the student, application of
. conceptu owledge to practical situations. The s ies i i
i _ Explain in a scientific and systematic way and an'ivi:l:a: Z ar:e;:: n{:‘llog:m3 ‘m o
.;_ innovative provisions of the industrial ﬁ“ﬂi:lin i p ?0 on ' eniued, Sueh
3 g project and internships will give students an

edge over the counterparts in the job market.

State-of Art techniques from the strea i-di
ms of multi-disciplin isci
ary, cross disciplinary and int
er

¥

disciplinary nature are incorporated i
as Elective courses i
,» Covering convention i
al topics to the

i latest - Artificial Intelligence. : L
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Value additions in the Revamped Curriculums:

Semester Newly introduced Components Outcome/ Benefits
I Foundation Course > Instill confidence
To ease the transition of learning among students _
from higher gsecondary 1O » Create interest for the
higheraducation,providinganover subject
viewoﬁ'hepcdagogyoﬂearningLit
eraturcandanaiysingtheworldthro
ughtheliterarylens
Give sire to anew perspective.
[1,11,111,1\: Skill Enhancement > Industry ready
papers(Discipline centric graduates
/Generic/Entrepreneurial) % Skilled human resource
' s Students are equipped
with essential skills to
Make them employable
» Training on language
and communication
skills enable the
students gain
Knowledge and
Exposure in the
competitive world.
> Discipline centric skill
will  improve  the
Technical knowhow of
solving real life
: - problems.
OLIV,V& V1 Elective papers > Strengthening Fro
domain knowledge
» Introducing the

stakeholders to the
State-of Art techniques
from the
streamsofmulti-

disciplinary,crossdiscip
linaryandinterdisciplina

rynature

» Eplerging topics in
higher
education/industry/com
municationnetwork/hea
Ithsectoretc.areintroduc
edwith




Elective Papers

s ]

hands-on-training,.

s

> l'*‘..\;pnsurg_u:- industry
molds students  into
solution providers

» Generales Industry
ready graduates

» LEmployment

opportunitics

cnhanced

V Scemester

Elective papets

»  Self-learning
is enhanced
» Application of the

concept to real
situation is conceived
resulting

Intangible outcome

V1 Semester

Elective papers

» Enriches the study
beyond the coursc.
» Developing are scarch
framework
and
presenting
their
independent
and
Intellectual
" ideas effectively.

Extra Credits:

For Advanced Learners/Honors degree

» To cater to the need
sofler learners/research

Aspirants

Skills acquired from the Courses

Knowledge,

Problem Solving, Analytical

abiiity,lfrofcssionalCornpetency,Pm fessionalC
ommunicationand Transferrable Skill
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for UG Programmes s - .
Credit Distribution for g o [Credit Sem IV Credit | H | Sem V| Credit Sem VI Credit
TSem1 [ Creait [H | Sem Il [ Credit [H | Sem 6.1 Core|6
: 1 3 4.1Part.1. |3 6 |5.1Core|> :
1.1 Part 1. | 3 6 |2.1Pat.l. |3 G- | 3.1Part.1. 1Part. o -l
Language Language Language — Language s
3 : il — Tamil ACCIX
— Tamil — Tamil Tami : 6 |52 Core |5 62 Core |06
12 Pat2 |3 6 |22pPat.2 |3 6 | 3.2Part.2 3 m.mﬁw.m 3 Canrse Course —
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English ghs g ccx cC X1V
13 Core |5 5 |23 Corels § 143 Core | 5 43 Core |4 4 |S. 5 6.3 Core | 6
Course = Course - Course — CC Course -— 3.Core Course —
gel ccm v ccvn Course CC XV
Core CcC-X1
Industry
| | Module
14 Core |3 24 Core |3 3 134 Core | 3 44 Core |3 3 |5 4 6 |64 3
Course. — Course - Course — CC Course — 4.Core Elective -
ccl CCIV VI cCc VIl Counrse VIII
o Generic/
Project Discipline
with Specific
viva-
VOoce
T 2 5 - CC -XTT
: 2.5 2 2 135 Elective | 4 4.5 2 2 | 5.5 3 4 6.5 Skill
m_nﬂwn.n 1 manﬁr_ﬁ 1 IV Generie/ Elective V Elective .m:_._mmnm_”: 2 2
Generic/ Generic/ Diseipline Generic/ VIl ——
Discipline Discipline Specific Discipline Generic/ SEC-8/
Specific Specific Specific Diserdi Profession
ne al
Specific Competen
1.6 : 7 26 3 4 36 Elective |- & Skl
Elective 11 ﬂ Elective g v mmﬂﬂmmﬂa w.m.mnwﬂﬁw{_ 3 p 5.6 2 . 6.6 ] 1 ol
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Specific Discipline Discipline _ ﬁ ﬁ I
Specific Specific _ _ _
1.7 Skill 2.7 Skill| 2 2 137 Skill | 1 1 47 Skill |2 Z || 559 2 -
Enhancem Enhancem Enhancement Enhancem Summer
ent Course ent Course Course SEC- ent Course Internsh
SEC-1 SEC-2 4, SEC-6 ip
(Entrepreneuri /Industri
al Skill) al
Training
1.8 Skill | 2 2 127 Skil|2 2 |38 Skill | 2 2 48 Skill |2 2 R
Enhancem Enhancem Enhancement Enhancem
ent - ent Course Course SEC-5 ent Course
(Foundatio -SEC-3 SEC-7
n Course)
3.9E.V.S. - 1 |49EVS |2 1 | [
ECC1:Self 3 - ECC3:Self | 3 -
study /Mooc study
Mooce
ECC2: Addon | 4 -
course _ ‘ N ‘%
22 30 23 30 21 30 24 30 26 30 | 124 30

Total — 140 Credit + Extra Credit Maximum 10
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Curriculum Framework (1LLOCF)

ik g e i e it Yoo BMG courses including Lab Hours

Guideline Based Credit and Hours Distribution System forall U

First Year — Semester-1

. Credit | No.  of
| Part | List of Courses Hours
L ! < s e [& 6
| Part-1 | Language— Tamil 3 5
[Part-2 | English _ = 12
| Part-3 | Core Courses& Elective Courses [in Total] - -
| Skill Enhancement Course SEC-] : -
Part-4 | Foundation Course = ED
l
Semester-II
Part | List of Courses Credit 1};0- of |
ours
Part-1 | Language — Tamil 3 6
Part-2 | English 3 6
Part-3 | Core Courses& Elective Courses including laboratory [in Total] 13 14
Part4 | Skill Enhancement Course -SEC-2 2 2
Skill Enhancement Course -SEC-3 (Discipline / Subject Specific) | 2 2
i 23 30
Second Year — Semestfer-I11
Part List of Courses Credit | No of
H
Part-1 | Languape— Tamil 3 z ours
Part-2 | English 3 7
Pari-3 Core Courses& Elective Courses including laboratory [in Total] 12 14
Part4 Skf]l Enhancement Course -SEC4 (Entrepreneurial Based) 1 1
SEI‘:u‘{} g‘.nhanoement Course -SEC-5 (Discipline / Subject Specific) 2 2
a 1
21 30
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Semester-IV

i e ey Sy

: Credit | No. of
Part List of Courses e
Part-1 | Language — Tamil g g
Part-2 | English _ _ e |
Part3 | Core Courses& Elective Courses ilic[udinmw'fa]] 12 1
Part-4 | Skill Enhancement Course _SEC-6 (Discipline / Sub.ect S ec!ﬁc) 2 17—
Skill Enhancement Course _SEC-7 (Discipline / Subject Specific) 2 2
E.V.S 2 1
24 30
Third Year - Semester-V
Part List of Courses | Credit | No. of
: Hours
Part3 | Core Courses including Project / Elective Based 22 26
Part-4 | Value Education : : s 2
Internship / Industrial Visit/F ield Visit 2 2
26 30
Semester-VI
Part List of Courses Credit | No. of
g - - Hours
Part-3 | Core Courses including Project / Elective Based & LAB 21 28
Part-4 | Professional Competency Skill 2 B
Extension Activily 1 5
24 30
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Consolidated Semester wise and Component wise Credit distribution

Parts Sem I Sem IX SemIII |SemIV |SemV Sem VI [ Total
Credits

Part1 3 3 3 3 - = 12

Part II 3 3 13 3 - = 12

Part IIL | 12 13 12 12 22 21 92

Part IV 4 4 3 6 4 1 22

PartV - < - - - 2 2

Total 22 23 21 24 26 24 140

“Part I. II, and Part III components will be separately taken into account for CGPA calculation
and classification for the under graduate programme and the other components. I'V, V have to be
completed during the duration of the programme as per the norms, to be eligible for obtaining the
UG degree.

Methods of Evaluation
Continuous Internal Assessment Test
Internal Assignments 25 Marks
Evaluation Seminars
Attendance and Class Participation
Extern_a L End Semester Examination 75 Marks
Evaluation
Total 100 Marks
Methods of Assessment
Recall(K1) Simple definitions, MCQ, Recall steps, Concept definitions
Understand/C MCQ, True/False, Short essays, Coneept explanations, Short summary or
omprehend(K2) Overview

Application (K3) %ﬁi?ﬁ; 1?)?;Tan{:1¢-cpt with examples, Suggest formulae, Solve problems,

Analyze(K4) Prc-blem-suIvingquestiGnS,Finishaprocedureinmanystepsg[)ifferemiate
Between various ideas, Map knowledge

L Longer essay/Evaluation essay, Critique or justify with pros and cons

Create(K6) Checkknowledgeinspecificoroffly

eatsituations,Discussion.D i
Presentations N ’ Bbatil‘lgor
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Paper Type Credit | Nos Total
Language 3 8 24
Core- Papers 4 15 60
Allied / Elective 3 8 24
Ability Enhancement Compulsory Course (AECC) | 2 15 30
Soft Skill-

Extension Activity 1 2 2
Total 140

b L ot

w.N.G.A.C.(W) {AUTOQ)

THANJAVUR




Title of the Course

Probability Theory

"aper Number

CORE 1

Category |Core

Year | Credits | 3

Semester |

Hnstructional Honrs
Per week

Lecture Tutorial Lab Practice Total

4 l * o

Pre-requisite

Basic Knowledge on events and st theory

Objectives of  the
Course

The main abjectives of this course are. -
|. To describe the importance and scope of probability theory

and to predict the chance of an experimental autcomes. '
2. It provides the study of random variable, distribution function,
mathematical expectation,
3. Generating function and law of large numbers.
4. Two-dimentional variables and its distributions

Course Qutline

Unit-I1 Theory of Probability: Introduction-Basic  terminology-
Definition - Axiomatic approach — Types of Events - Conditional
Probability - Addition and Multiplication theorems of Probability for
‘o’ and ‘n’ events (Statement and Proof) - Boole’s inequality
(Statement and Proof)- Bayes’ theorem of Probability (Statement and
Proof with numerical illustration -very simple problems)

Unit-I1 Random variables and Distribution functions:
Introduction - Discrete random variable: Probability mass function-
Discrete distribution function, Properties.  Continuous random
variable : Probability density function and properties, measures of
central tendency, dispersion, Skewness and  kurtosis  for
continuous Probability distribution.

Unit-IIT Two c%imcnsiona] random variables - Joint probability
inass_functmnu Ma.rgmal probability function, Conditional probability
function. ['wo dimensional distribution functions-Marginal

diS’EI’l!JllﬁOI] functions - Joint density function-Marginal density
funcij:mn - Conditional distribution function - Conditional probability
d:insny _functic-n. Transformation of One - Dimensional and Two
Dimensional random variable (concept only).

Ul}lt-I‘%lfD Mathan:tatical Expectations: Introduction- Expected

:Jr? u;: 0 lf’i mnd?m variable (Discrete and Continuous)-Expected value
unction of a random wvariable - Pro i

: | : : perties of Expectation-

Propertlf_:s of variance- Covariance. Inequalities Fi]nvel:r?:ll

expeclation: Cauchy Schwartz and Markov inequalities i




—
Unit-V Generating functions: M.G.F—Properties-Uniq_m?ness theorem y
C.G.F-Properties- P.G.F-Propetties. Characten.snc Function:
Properties—Inversion theorems (Statement only)- Uniqueness theorem
(Statement only). Chebycheyv’s Inequality (lStatcmcnt_ E}nd Proof). I_:aw
of Large Numbers (L.L.N): Convergence In probability - Properties:
Weak L.L.N - properties-Bernoulli’s L.LN (Statement and Proof) -

Chinchin’s theorems (Statement only).

Extended Professional
Component (is a part of
internal component only,
Not to be included in the
External Examination
Question paper)

¢ topics, from various competitive

Questions related to the abov
: UGC—CSIR/GATE/TNPSC/ others

cxaminations UPSC/TRB/NET/

to be solved
(To be discussed during the Tutorial hour)

Skills acquired from this
Course

Knowledge, Problem Solving, Analytical ability, Professional
Competency, Professional Communication and Transferrable Skill

Recommended Text

1. Gupta S.C. and Kapoor V.K (2015): Fundamentals of
Mathematical Statistics, Sultan Chand & Sons.

e-Learning Source

Reference Books 1. Rohatgi, V.K. (1984): An introduction to probability theory
and mathematical statistics.
2. Hogg. RV. and Craig. AT. (1978) Introduction to
Mathematical Statistics, McGraw  Hill Publishing Co. Inc|
New York.
3. Mood A.M. Graybil, F.A. and Bose. D.C. (1974):
Introduction to the theory of Statistics, MecGraw Hill
Publishing Co. Inc. New York.
4. Sanjay Arora and Bansilal (1989): New Mathematical
Statistics, Satyaprakashan, New Delhi
Website and

e-books, tutorials on MOOC/SWAYAM courses on the subject
w.khanacademv.n::rgfmathfstatistics-probabilit‘,rfrandom-
variables-stats-library

https:/ocw.mit.edu/courses/mathematics/18-440-prob ability-
and-random-variables-spring-2014/
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Course Learning

Students will be able to .
CLO-1: Understand concepts of probability and identify the different appro
CLO-2: Define the random variable and its respec

continuous random variable.
fa random variable variarnce, ¢

Outcome(for Mapping with POs and PSOs)

aches of probability theory
tive probability values and to compare a discrete and

ovariance, moments and find the

CLO-3: Calculate the expected value 0
bi-vitiate random variable. )
d Kurtosis through the

conditional expectation and variance of
CLO-4: Estimate the measures of central

values, Dispersions, Skewness an

generating function
ariance through some law of large numbers.

CLO-4: Caiclulate' the mean and v
CLO-5: Understand bivariate random variables

and its distributions

CLO-6: Application of probability theory in real life

pso1| Psoz| PSO3[ PSO4| PSOS PSO6| PSO7| PSOS8 PSIZ;|
CLO1S S VI v M S M S M
CLO25 5 S S vl ) %] S I
CLO3S S S M S S M S S
CLO4S S S IV S S S S M
CLOSS S S 5 M S S S M
CLOGS S S S g4 S S M
CLO-PSO Mapping (Course Articulation Matrix) S-Strong, M-Medium, W-Weak
CO /PO PSO1 PSO2 PSO3 PS04 PSO5
CO1 3 3 3 3 3
coz2 3 3 3 3 3
CO03 3 3 3 3 3
CO4 3 3 3 3 2
CO5 3 3 3 3 3
Weightage 15 15 15 15
Weighted percentage of >
Course Contribution to Pos 30 3.0 3.0 3.0 3.0

S el AR AR AN A Ad )

Level of Correlation between PSO’s and COQ’s

.
g sy
i e et i ' I
L v - e R I



Descriptive Statistics
1I

Title of the Course
Paper Number
Category [Core

Tutorial

Instructional Hours
Per week

Pre-requisite Basic arithmetic
The main objectives of this course are:

Objectives of the ‘
{. It explains the important coné

Course
data.
5 It provides 10
distribution. _ _ L o
3. Also they measure the averages, dispersions, lack o
symmeiry, moments, relationship among variables.
d future values.

4. Estimate and predict the unknown an
5. Study of non-linear and consistency of the data.

epts of statistics and statisticall

formulate the visualization of frequency|

ntroduction - Definition — Functions - Applications

- Limitations. Organizing a Statistical Survey: planning the survey 7
Executing the survcy-CoIlcction of Data: Primary and secondary dat2
Sources of secondary data.

| Methods of collecting primary data - :
Census and Sample methods. Classification-Types -

Course Outline nit-I Qiatistics: I

Sampling:

Formation of frequency distribution-Tabulation - parts of a Table -
Types. Diagrammatic representation  — Types. Graphical
representation - Graphs of frequency distributions.  Merits and

[ imitations of diagrams and graphs.

Unit-11  Measures of Central tendency: Introduction-Definitions-
Mean-Median—ModeuGeomctric mean-Harmonic Mean-

Weighted mean - Merits and Demerits-Measures of Dispersion:
Introduction — Definition — Types — Range - Quartile deviation - Mean
deviation - Standard deviation - Co-efficient of variation — Lorenz

curve - Merits and Demerits.

Types -

Unit-ITI Skewness: Intmducticm-Deﬁnitian-Types-Kar]
Pearson’s — Bowley's - Kelly’s methods — Their merits and demerits.
Kurtosis: lm:roductian-Dcﬁnition-Types—Its merits and demerits.
oments: Introduction - Definition-Types - Raw, Central moments

nd their relations.

nit-IV Correlation analysis: Introduction - Definition - Types
Ungrc_'upad and Grouped data — Probable error — properties - Rank
orrelation — Partial and Multiple correlations - Regression analysis:
h‘ltmdl‘mtlf)rl . Definition — Regression Equations -Multiple regwssimi
Principle of least squares for first depree, Second degree,




Exponential and Power curves.

Unit-V Theory of Altributes: Introduction — Definition-Classes and
Class frequencies-Consistency of data-Independence of atiributes-
Association of attributes-Yule’s coeflicient and -Coefficient of]
Colligation.

Extended Professional
Component (is a part of
internal component only,
Not to be included in the
External Examination
Question paper)

Questions related to the above topics, from various competitive
examinations UPSC/TRB/NET/UGC-CSIR/GATE/TNPSC / others

to be solved
To be discussed during the Tutorial hour)

Skills acquired from this
(Course

Knowledge, Problem Solving, Analytical ability, Professional
Competency, Professional Communication and Transferrable Skill

Recommended Text

1. Gupta, 8.P. (2017): Statistical Methods, Sultan Chand & Sons|
Pvt Ltd, New Dethi, 35" Revised Edition.
Gupta S.C and Kapoor, V.K. (2002). Fundamentals of
Mathematical Statistics, Sultan Chand & Sons Pvt. Ltd., New|

Delhi

2.

Reference Books

Goon A.M. Gupta. AK. and Das Gupta, B (1987).
Fundamental of Statistics, vol.2 World Press Pvt. Ltd,
Kolkatta

G.U.Yule and M.G. Kendall (1956). An introduction to the
theory of Statistics, Charles Griffin.

M.R. Spiegel (1961). Theory and problems of Statistics,
Schaum's outline series.

Anderson, T.W. and Sclove SL. (1978). An introduction to
statistical analysis of data, Houghton Miffin & co. .
Pillai, R.S., and Bagavathi (2003): Statistics, S. Chand and
Company Ltd., New Delhi.

'Website and
e-Learning Source

e-books, tutorials on MOOC/SWAYAM courses on the subject
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Descriptive_statist
https://socialresearchmethods.net/kb/statdesc.php
http://onlinestatbook.com/2/introduction/descriptive.html




Course Learning Outeome (for Mapping with POs and PSOs)

Students will be able to _— o
CLO-1: Describe the scope, functions, applications and llrlll'galtinns of'S_lnnsttcs. BRR—
CLO-2: Also to explain the statistical survey. collection of‘dnta,‘sampllmg and PI'?SW_ gt uf:cium
CLO-3: Discuss the impottance and uses of central values and dispersions for the ‘vnrlm s typ : d;xtl in‘a
CLO-4: Also to measure the various measures ol averages and scatteredness of the mass oL Qald
series.

CLO-5: Dxplain about the lack of symmetry, rth moments and
distributions.
CLO-6:Ability to apply in data

peakedness of the frequency

pso1] rsoz| pso3| pso4| psos| PsO6| PSO7| PSOS PSOY
CLOIE S M M M S M S M
CLO28 S S S M S M S M
CLO3S S S M S S M S S
CLO4M S S S S S S S M
CLO5S S S S M S S S M
CLOGS S S S M S S S M

CLO-PSO Mapping (Course Articulation Matrix) S-Strong, M-Medium, W-Weak

CO /PO PSO1 PSO2 PSO3 PSO4 PS03
CcO1 3 3 3 3 3
co2 3 3 3 3 3
CO3 3 3 3 3 3
CO4 3 3 3 3 3
CO5 3 3 3 3 3
Weightage 15 15 15 15 15
Weighted ercentage of

Coufse Cuntfibution fu Pos S8 = 3.0 3.0 3.0

Level of Correlation between PSO’s and CQ’s
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Mathematics for Statistics

Title of the Course -

Paper Number Flective I (Discipline Speciiic — :

Category [Core Year I ) Credits | 4 ourse  R3KISECS1:1
Semester | I Code

Instructional Hours [ .ecture Tutorial Lab Practice Total

Per week 3 1 A 4

Calculus — Basic arithmetic

Pre-requisite
Objectives of the
Course

The main objectives of this course are: * - ‘
1. The overall objective of the study is to create deep interest in

learning mathematics which develop broad and .balfance
knowledge and understanding definitions, concepts, principles
and theorems.
2. Tt helps the students to enhance the ability of learners to ap!le
the knowledge and skill acquired by them to solve specific
thearetical and applied problems in mathematics. .
3. It also encourages the students to develop a range of generic
skill helpful in employment, internships in social activities.

Course Outline

Unit-X Rational fractions: Proper and improper rational fractions.
Partial fractions: Forms of partial fractions.

Unit-11 Series: Summation and approximations related to
Binomial, Exponential and Logarithmic series -Taylor’s series,
Fourier series for even and odd functions.

Unit-IIT Theory of equations: Polynomial equations with real
coefficients- imaginary and irrational roots-solving equations with
related roots-equation with given numbers as roots-equation whose
[mots are symmetric functions of roots.

Unit-1V Differential calculus: Functions — Different types —
simple valued and many valued — Implicit and Explicit functions, Odd|
and even functions, periodic functions, algebraic and transcendental
fur}ctions. Inverse functions, Limit of a function — Some standard limit
(\f\rithnut‘prnnf) Differentiation of standard functions- standard rules of]
differentiation-Addition, subtraction, multiplication and quotient ruleg
— function of function rule,

Ufmt-V Successive_dift‘erentiatinn: Leibnitz’s theorem, nth derivatives
(S) stam;.lard fun.ctmn_s - sqnp:le problems. Partial differentiation:
uccessive partial differentiation. Maxima and Minima for two

variable functions. Homo cti
3 genous function — Euler
homogenous function. R TR




I

Extended

Professional ;Quesiions related fo the above topics, from various competitive
Component (is a part of pxaminations UPSC/TRB/NET/UGC-CSIR/GATE/TNPSC/ others

internal component only, fo be solved

?iot to be includad in the (To be discussed during the Tutorial hour)

rEXtE:maI Examinztion

Question paper) i

Skills acquired from this | Knowledge, Problem Solving, Analytical ability, Professional .

Course Competency, Professional Communication and Transferrable Skill

Recommendad Text 1. Duraipandian, P. and Udaya Baskaran, S. (2014): Allied

| Mathematics, Vol. —1&ILS. Chand& Company Pvt. Ltd.

'f 2. Vittal, PR( 2012). Allied Mathematics, Margham

'; Publications. o )

| 3. Narayanan,S ManickavachagamPillai(1993): Ancillary
Mathematics, Book II : (Containing Differential Calculus) S.
Viswanathan Pvt, Lid .

Reference Books 1. Narayanan,$ and ManickavachagamPillai (1993): Ancillar
Mathematics (Vol. II,Part I) : (Containing Trignometry) S.
ViswanathanPwvt. Ltd .

2. Naravanan, S and ManickavachagamPillai (1993): Ancillary
Mathematies, Book I : (Containing Algebra). S. Viswanathan
Pvildd.
3. SJVenkatesan (2019), Algebra,Sri Krishna Publications

.Chennai-77 , skhengg1999@gmail.com

'Website and e-books, tutorials on MOOC/SWAY AM courses on the subject

e-Learning Source

Course Leaming Outcome(for Mapping with POs and PSOs)

Students will be able to

CLO-1 Distinguish between proper and improper fractions.

its partial fractions.

2 ; i s
CLO-2 Demonstrate the knowledge to determine the Sums, expansion and approximation of series

including binomial, exponential, logarithmic and fourier.

CL.O-3 Solve problems about polynomials with real cocth

ion and the notion of the derivative,

-]
AR Nt e

*

R S A S,

Express an algebraic fraction as the sum of

- ‘ clents, imaginary and irrational roots. Explain
the relationship between the derivative of a function as a functi -



oge
functlo _ ik aler’s theorem 1 homoE
} gSiVE {fe rentlatlo P
erivative ce
i 5
; e better derstandl ¢ statistic
led nd skills for
g m thematlcal knowie g
_,.__,...--_____..--""",_,..-—'-"""'-F-]
05 pSO6 psO7 psSO8 d___If_@_Q_?..
pSOZ PS03 PS04 PS _______._----.___..------'_..--—---""‘vI
M P _t_v_I___,-eg_,,_-—;_____-«
: 5 S M S M
S S S M M___— ____..-——-',..---"”
S S M S 5
S S S M
L—Mfmfmffff—_ﬁ
_.-—-—-S S M 5 5 M M
CLO-PSO Mapping (Course Articulation Matrix) S-Strong, M-Medium, w-Weak
e
___.————'_'_'_-__
s 3 ER -
——-'-“‘i_——-———- 3 3 3
_ng_______—————' 3 " _________.___—__—______
_—————-‘g________. 5 3
R 3 T A
Weightage -1—5—-———‘ = 1 3 3
Weighted percentage of = ] 3 15 T
Course Contribution to Pos 3.0 3.0 - -1
: 3.0

Level of Correlation between PSO’s and CO’s
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Statistics and Mathematics - I

[Title of the Course

Paper Number lective I (Discipline Specific) ‘

Category |Core Year I Credits | 4 Course 23KI1SECS1:2
Semester| I {Code

Instruetional Hours Lecture Tutorial - Lab Practice | Total

Per week 3 1 - 4

Calculus — Basic arithmetic

Pre-requisite
bjectives of  the
ourse

The main objectives of this course are: _ ‘ .
1. The overall objective of the study is to create deep interest 1n

learning mathematics which develop broad and !:)alan-::e
knowledge and understanding definitions, concepts, principles
and theorems.
It helps the students to enhance the ability of learners to apply
the knowledge and skill acquired by them to solve specific

theoretical and applied problems in mathematics.
3. It also encourages the students to develop a range of generic

skill helpful in employment, internships in social activities.

Course Outline

Unit-I Census method — sampling method, Non — probability
sampling — Judgement sampling, Quota sampling — advantages and
disadvantages, probability sampling — Simple random sampling,
stratified random sampling, systematic sampling — sampling errors.

Unit-IT Vital statistics — Definition — Methods Fertility — crude birth
rate, specific birth rate, general birth rate, total fertility rate, gross|
reproduction rate and Net reproduction rate — problems. Mortality —
crude death rate, SDR life table — uses — problems.

Unit-II1 Eigen values and Eigen vectors — power of matrix,
[nverse of matrix — Cayley Hamilton — theorem (without procf)
simple problems . :

Unit-IV ~ Algebra — Binomial theorem — Expansion of rational
fractions, summation of the series, approximation. Exponential serie|
- expansion — summation of the series, logarithmic series —
summation of the series— simple problems,

z:;-‘i’ Matn'cn?s — Definition, Types of Matrices — Operations on
3 ces, P?am:lton n'.latnx, Orthogonal matrix, Rank of matrix
ystem of linear equations — Consistency — non-homogeneous Iinear‘1

‘-l—l-ﬁ-l-_ - -
lw D o et =
e -




equations, homogeneous linear equations, simple problems.

Extended Professional
Component (is a part of
internal component only,
Not to be included in the
[External Examination
Question paper)

Questions related to the above topics, from wvarious compettive |
evaminations UPSC/TRB/NET/UGC—CSIR/GATE/TNPSC/ others
to be solved

(To be discussed during the Tutorial hour) '

Skills acquired from this
Course

Knowledge, Problem Solving, Analytical ability, Professional
Competency, Professional Communication and Transferrable Skill

Recommended Text

1.

Z,

3.

Durzipandian, P. and Udaya Baskaran, S. (2014): Allied
Mathematics, Vol. — I&ILS. Chand& Company Pvi. Ltd.

Vittal, P.R( 2012). Allied Mathematics, Margham
Publications.

Narayanan,S ManickavachagamPillai(1993):
Mathematics, Book 11
Viswanathan Pvt, Ltd .

Ancillary:
: (Containing Differential Calculus) S. -

Reference Books

L

Narayanan,S and ManickavachagamPillai (1993): Ancillary
Mathematics (Vol. ILPart I) : (Containing Trignometry) S.
ViswanathanPvi. Ltd .
Narayanan, S and Manickav achagamPillai (1993): —'\ncﬂlan
Mathematics, Book I : (Containing Algebra). S. Vlsuarafnm
Pvt.Ltd .

S.J.Venkatesan (2019), Algebra.Sri Krishna Pubhc:anons
;Chennai-77 , skhenggl 999@gmail.com

Website and
e-Leaming Source

c-books, tutorials on MOOC/SWAYAM courses on the subject

Course Learning Qutcome(for Mapping with POs and PSQOs)

Students will be able to

CLO-1 Distinguish between proper and improper fractions. Ex
sum of its partial fractions.

\press an algebraic fraction as the




CLO-3 Solve problems about polyno

Lxplain the relationship between the derivative ofa

derivative.,

CLO-4 Calculate limits of a [unction.

CLO-5 Obtain the nth derivative in successive differentiation. Apply Eule

homogenous

CLO-60btain the mathematical knowledge and skills for the better u

function

n mathematical science

mials with real coefficients, imaginary and irrational roots.

function as a function and the notion of the

r’s theorgem on

nderstanding of statistics as

rso1| psoz| rsos| pso4| rsos| psos| PSO7| PSO8| PSOI
CLOIS S M M M S M S M
CLO2S q S S M S M S M
CLO3S S S M S S M 5 S
CLO4[S S S M S S S S A
CLO5S S M M M S S S M
CLOGS S S S M S S M M

CLOQ-PSO Mapping (Course Articulation Matrix) S-Strong, M-Medium, W-Weak

Cco/ro

P501

PSO2

PSO3

PSO4

PSOs

CO1

CO2

CO3

CO4

CO5

] ] L ]

3
3
3
3
3

—l ) L] L] L] D

Weightage

15

— | ] L] W Lo e

— g lad | L | L] L

Weighted

percentage

of

Course Contribution to Pos

3.0

3.0

Level of Correlation between PSO’s and CO’s
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-
s | 'q Title of the Course [SEC —1 Basic of Statistics = 1
iT“ [Paper Number e

: ; I " 4

' Ca ry [Core LAl Credits 2 Code 3K1SSECI
A fegory ' Semester I
i—i‘“: Instructional Lecture Tutorial Lab Practice | Total
rr.,: Hours per week 2 = = 9
i

Uses and its basics

Pre-requisite

J
"{3’ _'ZJE

oy -
—

bjectives of the

T To enable the students to understand the basic 'concgp'ts of staiis,tit.:s,
kollection of data, presentation of data and analysis of data. 2. To acquire

: o knowledge of statistics and its scope and importamfe in various areas such
Fr?‘: as Medical, Engineering, Agricultural and Social Sciences eic.,
F.‘Q Unit I Introduction Meaning and Scope :

- Statistics — Definition — Scope — Limitations — Population and Sample —
rr? Concepts of Random sampling and Non-random sampling — Basic concepts
Tx: only.

% Jnit IT Collection of Data
W imary and Secondary data — Methods of collecting primary and

i secondary data - sources of data — Preparation of Questionnaire and
Tz chedule.

T? —_— " Unit ITI Presentation of Data
o M jEi s ondins Classification of data — Types — Frequency distributions for discrete and!
i : continuous data — Construction of tables with one, two factors of]
o~ classification.

| -.- Unit IV Diagrammatic Representation of Data

frequency curve — Ogive curves — Lorenz curve — Uses.

Bar Diagrams: Types of one dimensional and two dimensional ba
diagrams - Pie-diagrams — Uses.

Unit -V Graphical Representation of Statistical Data
Histogram — Frequency Polygon — Frequency curve and Cumulative

g ___@_m-.'s'ti'cfns re}ategl to the above topics, -f[:c:-m various competitive
US' @ examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNP

Eemat pthers to be solved S
| (Tobe discussed during the Tutorial hour)

' 'Pmmen;al gﬂ]vmg' --ﬁnﬁlﬁ ical  ability,  Professional
-7 Lommunication and Transferrable Skil]




methods, Sultan Chand & Company Led.

Reference Books

1.Gupta. S. P. (2001), Statistical

New Delhi.
b pillai. R. S N And Bagavathi. V. (2005), Sta
Company Ltd., New Delhi. N
3 Sancheti. D. C. and Kapoor. V. K, Statistics (7th Edition), Sultan Chand

& Sons, New Delhi.

4, Arora P. N, Comprchcnsive Statistical Methods, Sultan Ch
Sons, New Delhi.
5. Agarwal B.
Delhi.

Vittal P. R, Business Statistics, Margh
6. Shukla M. C and Gulshan S. S, Statistics, Sul

New Delhi.
7. Simpson G and Kafka F, Basic Statistics, Oxford and IBH, Calcutta.
atice Hall of India,

3. Freud J. E, Modem Elementary Statistics, Pre

New Delhi.
B Saxena H. C (1983), Elementary Statistics, Sultan Chand & Sons,|

New Delhi.

tistics, S. Chand &

and &

L, Basic Statistics, Wiley Eastern Ltd., Publishers, New|

am Publications, Chennai.
tan Chand & Sons,

Website and e-
Learning Source

&
"

https:ﬂwmviutorialspuint.comfstatisticsf
https:h'www.emathzone.comftutorialsfbasicstatisticsfcollection-ﬂf—
statistical-data.html

o hftps:Hbyjus.com;’commcrcez’meaning—and-objectives-
ofclassification-of-data/
https:ffby_jus.comr'commercefdiagrammatic-presentation—ofdataf
https:!.-'hy_gus.ccmfmathsfgraphical-representationf

k]
b't

+
Rt

53

*

Course Learning Outcome (for Mapping with POs and PSOs)

Students will be

able to

CLO -1 Distinguish between population and sample.

CLO-2 Know the concepts of random sampling and non — sampling

CLO-3 Frame a questionnaire and collect primary and secondary data

CLO-4 Easy to understand the basic concepls.

CLO-5 Analyze statistical data and draw graphs, histograms, frequency polygons and Ogives

CLO-6 Obtain the
statistics.

mathematical knowledge and skills for the better understanding of

U6 207
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PSO1 ps03| pso4| psos| psos| PSQ7| PSOS PSO9|
cLoy s 8 M M M S M S M
CLO2 S S M S M S M
cLos s S M8 S M S S
cLo4 S 8 M8 S S S M
cLosl s s M MM S S S M
cLo§f S S S S M S S

CLO-PSO Mapping (Course Articulation

Matrix) S-Strong, M-Medium, W-Weak

P503

PSO4

PSO5

CO /PO

PSO1

PS0O2

Cco1

co2

CO3

CO4

Wil W) Wl w] w

Ll | W | x| W] W2

] W W ]

L W W] W) W

Lol wil w| W] W

C05

Weightage

Weighted percentage of
Course Contribution to Pos

3.0

3.0

3.0

3.0

3.0

u = o “r-i.ii»ijf—ur u...

Level of Correlation between PSO’s and CO’s
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Title of the Course

Paper Number

Category [Core

Instructional Heurs

Pre-requisite
Objectives of the Course

Foundation Co

per week 2

Uses and its basics ’ J
derstand the basic concepts of s¢

[ To enable the students Lo un
theory.

0. Appreciate th
3. Understand the types 0
4 To acquire knowledge
Geometric. Find use

others.
5 To know the differenc

the purpose of arranging different abjects.

urse — Klementary Statistics (Bridge)

 basics of functions and relations.

£ functions and relations.
the Sequence and series

ful applications in commetcial

of Arithmetic and
problems amon

e between permutation and combination fo

Conrse Outline

Unit—1
Get Theory — Subset,
problems.

Types of Sets, Relations, Functions — Simple

[Unit—IT
Sequence and Se
(ntroduction to Sequence, Sexies, Arithmeti

ries of Arithmetic and Geometric Progressions —
¢ Progression , Geometric

Progression — Simple Problems.

Principles of Counting, Factorial, Permutations, Circular

[nit — 1L
Basic Concepts of Permutations & Combination — Fundamental

Permutations, Permutation with Restrictions, Combinations — Simple;

Problems. : _‘

Unit-IV -
Logical Reasoning — Number Series, Coding and decoding and odd|.

iman out,

Unit—V
Statistics — Importance of statistics, concept of statistical population
an.d a sample — quantitative and qualitative data. Collection of
primary and secondary data, Measurement scales — nominal, ordinal

interval and ratio.

Extended  Professional
Component (is a part of
internal component only,
Not to be included in the
External Examination

Questions related to the above topi i

ons pics, from various competitive
examinations UPSC / TRB / NET / UGC — CSIR

others to be solved, (CATEITNESCS

iquestion paper)




Skills acqui red from thi it

ey
R - PR T . .,.‘.",. e T
Fnowledge, Problem BOlving ;.rm:mm 2Ly
TGN &

Compeency, Professionzl Comraun

R

Inc, Mineola, New Y Ory.
3, Dr. RS. Aggarwal @ A
Reasoning, Sultan & Chand -201%.

Course : =

T e = h_‘_-_.——'_-__,_-._‘_._._-_'_d_--—-:_'__:"_‘_'- - _;’ e e -'.-; TR oy h l_..- _,.e?-’_.r.a-ng .:."l

Reference Books 0 V.. Kapoor and S.C, Guptzl crdzrnerizls of Mananad
Statistics, Sultan Chznd & Sons, Yigw Delni | R
2 Charles C.Pinter - A ook of Set Themry —Dover publicazions,

c:r;.'j;

\iodem Approsch n Log

Website and e~ https:!!ww.r,icai.r.argfprrs".,uhimé?;xﬁ_._

Learning Source

= a e
=177

Course Learning Outcome (for Mapping with POs and P50s)

Students will be able to

ST
u’;a__f-p

Describe the rule that definition, relations and fun ctions of st ih

CLO-1:

CLO-2 : To develop the skill of computation with rea] sequences 2nd series.

CLO-3 : Students should be able to determine the number of outcomes in 2 problam.

CLO-4 : Students should be able to apply the fundamental principle of counting to find oz the
total number of outcomes in problem.

CLO-5 :Understand of data and its relevance in business and develop 2n underseanding of

quantitative techniques. CLO-6 :Ability to apply in data.

| pso1| psoz| Pso3| pso4| Psos| PsOs| PSO7| PSOS| PSO9
cLoll s s M M M B S v
cLo2l s § S S M S MBS N
cLosdl s s S M [ S MBS s
cLo4 S 8 S M S S S lS M
cLosy s fs M M M 5 < v
CLO6 S 8 S S WY1 S S AY M

CLO-PSO Mapping (Course Articulation Matrix) S-Strong, M-Medium, W-Weak

f
g ¢ A
o &533 O%TATL. 102

L N.G.A.C. (W) {AUTO)
THANJAVUR
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Title of the Course
Paper Number

Category |Core

Instructional Hours
Per week

Pre-requisite

Watrix and Lincar Algchgl_‘
Core 111
Year I Credits 5 Course Code N3K2503
Semester §
. S —
Lccturc—f— 'I'u_ir'rriéll Labh Practice Total
4 1 1= 5
Basic vector and mntri:w: I.h::-::-r)L

Objectives of the Course

The main objectives of this course arc: ’ ]
f transpose and inverse of matrices

Ta study the basic operations o :
f orthogonal and unitary matrices

ks

To know the structurc 0
f vector space and matrix]

To learn the invariance properties of ran
To know and to apply the concepts O
polynomials.

1.
2
3,
4.

e- Reversal law for the

Course Outline

Unit I Matrices-Transpose-Conjugate transpos
transpose and conjugate transpose. Adjoin of a mat
Singular and Non -Singular matrices,

f product of two matrices.

Unit II Reversal law for the inverse ©
Commultatively of inverse and transpose of matrix, Commutatively of

inverse and conjugate transpose of matrix, Orthogonal and Unitary
Matrices, Product of unitary matrices, Partitioning of matrices.

Unit 1II Rank of a matrix, Echelon form, Rank of transpose, Elementary
transformations, Elementary matrices, Invariance of rank through
lelementary transformations, Reduction to Normal form, Equivalent

rix, [nverse of a matrix,|

matrices.
Unit-1V Vector space — Linear Dependence - Basis of a vector space

| Sub-space - Properties of Linearly Independent and Dependent systems,
Row and Column spaces, Equality of Row and Column ranks, Rank of

Sum and Product of matrices

Unit-VMatrix polynomials, Characteristic roots and vectors, Relation
between characteristic roots and characteristic vectors, Algebraic and
Geometric multiplicity, Nature of characteristic roots in case of special

matrices, Cayley- Hamilton theorem.

Extended  Professional
Component (is a part of

Not to be included in the
External Examination
Question paper)

internal component only, jsolved

Questions related to the above tepics, from wvarious competitive
examinations UPSC/TRB/NET/UGC-CSIR/GATE/TNPSC/ others to be

(To be diseussed during the Tutorial hour)

Skills acquired from this

Knowledge, Problem Solving, Analytical ability, Professional
Competency, Professional Communication and Transferrable Skill




Recommended Text 1. Vasishtha AR (1972) Matrices, Krishnaprakashan Mﬂ“m
| Meerut.
o [Refarence Books 1. Shanthimaravan, ( 2012 ) : A Text Book of Matrices, S.Chand &
e i 3
’ L:"'g\ | Co, New Dethi
Y _
f"”': ( 2. M.L.Khanna (2009), Matrices, Jai PrakashNath & Co
| Website and ohooks, tutorials on MOOC/SWA YAM courses on the subject
i 0~ b-Learning Souree hitps://samples.jbpub.com/978 15562291 1 4/chapter7.pdf

https:/Awwav.vedantu.com/maths/| matrix-rank

htips://texthooks.math.gatech.edu/ ila/characteristic~

polynomial.html

hitps:/aww.al tude.com/explain-echelon-form-of-a-matrix/

Course Leamning Outcome (for Mapping with POs and PSQOs)

m Smdents will be able 1o

T%’ ™ CLO-1 Do basic operations of matrices
W\J: CLO-2 Understand various transactions of matrices and its applications
"--;_ CLO-3 Understand various properties of matrices e >
;E..:; CLO-4 Able 1o understand vector space and its applications
. CLO-3 Able understand Eigen vector and its applications
g_ﬁ‘ CLO-6Able understand vector and matrix applications




psor] rso2| rsos] rsos| psos| rsos Tps07|_rsos| Psoy
croik : M M MR M S M
CLOZN S T Y . N M
CLO3R kK M R MM 3 S
Ccoss Kk b Mk B K B M
cLosk 8 0M M M SN T S ..
lguosg K M ___p I I T S . ™M

CLO-PSO Mapping (Course Articulation Vatriv) S-Strong, M-Medium, W-Weak

€O mro [Pso1 PSO?2 PS03 PS04 PSOS
Ol E 3 3 3 3
co2 3 3 : 3 :
e 3 3 3 3 i
L-_ — —
COd 3 3 3 3 3
COs 3 3 3 3 3
| Weightage IS 15 15 15 15
Weichted crcents 7 7
Veighted pereratige ol 3.0 3.0 3.0 3.0
Course Contribution to Pos

Level of Correlation between PSO’s and CO's

5§ donditbe

% N.G.A.C. (W) (AUTO)
THANJAVUR




[Title of the Course Distribotion Theory
[Paper Number Core IV

Year I Credits | 3 Course 23K2S04

Semester | Il iCade |

|

Instructional Hours Lecture | Tatorial | Lab Practice | Total
Per week I |1 |- | 3 |
Pre-requisite Calculus

The main objectives of this course are:

Objectives
Course

=
-
b
S
. ]
e
~5
T
~
ICa tegory ore
<5
.
.
e
‘Uq
y
4
-y
"lq
o
|

of

the

|.To learn discrete distributions

=

To learn continuous distributions
_to understand Distributions g oenerated from mathemaical fimctions

learn normal distribution and its properties
understand about sampling distributions

RO

deviziion,

y =
Course Outline

Unit1
Binornial distribution — moments, TecUrencs reletion, mean

mode, moment generating function. characteristic fimetion, cumulzanzs.
Fitting of Binomial Distribution. Poisson distribution — moments. mocs
recurrence relation, moment generating fimction. characteristic funcdon,
cumnulants. Fitting of Poisson distribution. Negative binomial diszio
| m.o.f, cumulants. Fitting of Negative binomial distribution

v-—'—-".:l

—

-

Geometric distribution — lack of memeory. momsenis, m.g.1. -

Unit IT
Hypergeometric distribution — mean, variance. 2approximation o
inomial, recurrence relation — Multinomizal distribution — m.g.i.. mzan

and variance.

Unit IIT  Normal Distribution — chief characteristics of the nommal
distribution and normal probability curve, mean, median, mods, m.g.f.
characteristic function, moments, points of inflexion, mean deviziion,
Area property — Rectangular distribution — moments, m.g.f.. characteristic

function, mean deviation about mean.

Unit-IV Exponential distribution — m.g.f., characteristic function,
s apd

memory less property — Gamma disribution — m.g.f.. cumulants zn
central moments, reproductive property — Beta dismibution — First kind

and second kind — constants.

Unit-V Functions of Normal random variables leadine to t. Chi-square
and F-distributions (derivations, properties and interrelationships). o
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R i it

&
“\H}x socuiny 1?—.‘:‘\ n this K't‘.'-&\!\\{;@ Problem Solving, Analytical abitity, Protessional
TN v, Droftssional Commmmnication and Peansterable Shill
1
et ¥ m*Nm R0, Rapeor, VKL (2007 Fundamentals ot dMathematicad

l:\“\v:‘,::\emx 3

. Dol Oeostions telasad to e above  opiey, fom vartous  competitive
Componast (Gt & pavt of uaminations UPSCTRINETUGE CRIRFGATETNESUY others to be
t-a 1\..“\{:‘1 L% “‘\'\\A\"ﬂ"z \‘h‘,t_l\}‘ t.‘\\ ‘\"‘\\\

Todad B U0 e diseassad ditig e Datorial o

e -
WAL \\\

Nratistics, Sultan Chand snd Sons, New Dellu
Y Goet AL Gupta MG and Das Gupta B (1979 An Qutline of
Statistical Theory, Vol Lo e, World Press, Caleutta,
oo He SO ROV and Gradg, A (1978 1 Introduetion to Mathenw vical
Stasriee. e, MeGraw Ll Publishing Co.dne., New York,

s T Mool AD. Grenbill, EAL and Baes, DLC (1974 Intraduction t

the Thaon ot‘ Seatisties, e Me.Grw HLL New York.

Wbl &

Ly e,
= \ T
E\"-._u--‘uu. ‘., P, R

AoCkR. wonals on MOOC RWAYAM courses on the .\uhuu

Coumse Losming Outcoma(for Mapping with ?‘L‘m and l‘\iﬁﬂ \mdcnh W 1ll lw :1111; to

CLO-T3denatv &

Ak ] “h

teorese divghutions appeanad o real Rk sttuations

CLO-2undsrsoand some continuous distributions and s applications
CLO-3comnaction benween some of the real values muathematical functions and its application in

CLO-$ undarstand nomnal dissribution and it propertics

CLO-5 understand sampling dissributions and its applications in real lite

CLO-&3=nid probebiliny models in real dam and estimate pepulation pammeters




Practical - 1 ( Descriptive Sraasties And Distribation Theondd

Titde of the Course

Elective— 11 5
IERISSECAY

Paper Nuombar
Caregory Cors

Year Credits 2 Conrse -2

2
Remester Code

it

band

Tl

Instrocdonal Hours Lecrare Tatorzal |
per week 3 = %= =4
Pre-reguisite Basic stithmane
| Objectives of the Course The main objactives of this cOuse are:
~ o = g

]

I1 explsins the IMPOENT CONSSDES O
3 3 SR ——
It provides 1o formulare e VIsuslIzelon 01 T2gusn)

S A a
dismbuticn,

;J

- = 5
3. Also thevy measure the averag
e 3 3 o F AL
mOManIx 4.«.-15"-»1(}35:'._; ITIONREVETISDIER
L Lo oma oo s = wha s=l— s TRep: Eey S TR e "h‘{“?"‘j’— =
i . o nere ENo DS THE ETImOWT S0 325 —— —
a5 - = - o x i i -
3. Smdy of non-linasvand consisency ol the et

Course Quiling

| Unit-I Messurss of Conrzl :
mean-Hermonic Masn, Mesar

Nean devistion Stendsrd davizden

[Cuit-IT Skewnsss: Karl Pearson™s — Bowlay’s - Kellv's mathods
Kurtosis: Moments: Raw. Cenmsl thelr relstions:

..
AT =TS
TROTNENTR 2T TSI TSIETI0NS

Coaficient

I

rimit-ﬂ" Fiting of Binomisl Distribution. Fitting of Poisson dist s
= - A £ | kL R TR
And Reciangular dismibution Negative bnomial Ssriboton— w0 5

| Ir
leumulants. Fiting of Negative binomial dissibuson, Fimng of Geomesis

distribuiion.

Unit-V Fitting of Exponentis! distibudion . Ficing of
istribution and Beta distribution — First kind 2nd seean
onstants. Fitting of Hypergsometric dismibutios —TOSEN, VEIsnes

proximation 10 Binomial dismibution. Fiming of Normaz! Di -

'

.

- et
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Extended Professional
Component (is o part of
internal component anly,
Not to be included in the
External Bxamination
uestion paper)

Skills aequired from this
Course

Recommended Text

Quastions related 1 the bt agies, St vaionsy atpeitio
seamiinntions UPSE 2RI L1350 1000t GBI L GRS TRPSGT
others 10 be sulyad
(Ve e discussed dusing the 'V iusorial biepr)

£ 1 "rl - rs o~ d\ & -f - fﬂ. f
Knowledpe, Problem Solving, faalyfioal sility, #i AT
Competensy, Profossions) Capnrpnisinatiog andd | rmnferatle Sl

R

|, Gupta, 5.5, QOVT): Guistical Sletbunts, St Canrits & Sema Pt
1Ad, New Delhi, 557 Jeavisd brdition, |
pow #tas e - & 1
2, Gupta 8.C and Vapuor, V1. CUSTL), B unesatentsin o
Mathematical Statistivs, Sultan Crinnd & Grmn . L., Mer
Dethi
y g . T T Tossr prs g o]
3. Gupta, 5.6, Kapor, L. (4577 Fundzaenia
of _
Mathesatica) Statistics, Sulizs Chand zad -,f-‘* Mew [Xelni
4, Gaon, AM. Gupia M.E. /fj,‘ 3zs Crugtz 85 (V9T7) An Ostive o
et e
Statistical Theory, Yol 1, Ofs, World Prens, Caioitiz. [
5. Hopg, RV, and Graig, 4.1, t’iifM;. Srtrndusion o Mzthernetica

-uf‘ o L - } 9' :
()Linn}i"-u, ﬁl.rf(.n, I‘dbp(ﬂ-ﬂ‘ff}jﬁj Pd JJ h s udg_ r/l-huz - A oA L9 f- i

-

S
|
I
I

__._!.'.h..

Reference Books

1. Goon AM. Gupts. A¥. @i .
Fundamental of Statidios, wolz Wi
Kolkatta )
2. G..Yule and -;i (. Yiendzll (1556). An Bfroduction o the

theory of Statistics, Charles (rifiin. |
3. Mood, A.D. Graybill, F A, znd :ﬁff':'., D.C 1974y Intreduciion |
10 the Theory of Statistics, 3/e, M. Graw Hill, New Yok |

Website and e-
Learning Source

e-books, tutorials on MOOC/ISWAYAM oourses on the subjeat
https:/fen.wikipedia.org/wiki/Statistics

hitps:/fen.wikipedia.org/wikiDeseriptive :
e-books, tutorials on MOOC/ISWAY AM courses on the subject




PP ! o [P )
spadents will De 250

Course |earning Outcomeffor Mapping with POs and PS03y Studes
CLO-1identify discrete distributions appeared in real life situztions

CLO-2understand some continuous distributions and its applicstions

P e = T

CLO-3conncetion between some of the real values mathemszticz] functions znd Hs zppixElOn
distribution theory
CLO-4 understand normal distribution and its propertics
CLO-5 understand sampling distributions and its applications in rezal life
CLO-6identify probability models in real data and estimate populztion pearameiErs
’7 psoi| PSO2| PSO3| PSO4 PSO5 PSOEi PSO7 l pPsOg| PSO9 1
CLO1S S M M M B M B p |
CLO2S S S S M S M S M L
CLO3S S S M B M M B M !
CLO4S S S M B S 5 M M
CLO5B M M M M 5 5 5 5 ;
CLOG6S M M S N S 5 S N '.
CLO-PSO Mapping (Course Articulation Matrix) S-Strong, M-Medium, W-Weak
CO /PO PSO1 PSO2 | PSO3 | PSO4 | PSO3 ;
CO1 3 3 3 i 3 | 3 |
o 3 E 3 E 13 |
CO3 3 3 3 | 3 | 3 1
CO4 3 3 3 3 | 3 1
CO5 3 3 3 3 | 3 i
Weightage 15 15 15 15 | 15 i
Weighted percentage of | , % " '
| Course Contribution fo Pos 30 0 3.0 3.0 | 3.0 11
Level of Correlation between PSO’s and CO’s L
F ,F\E\\ A
\ i ;__,.-— ) /__________..F )} P
o% v X Y J{x

HOD OF STATISTICS
K.N.G.A.C. (W) (AUTO)
THANJAVUR
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Title of the Course Real Analysis

Paper Number Elective — 111 {Discipline specific)

Category Core 'Vear I Credits | 3 Course 3K2SECS3:1
Semester | I Code

Instructional Hours Lecture Tutorial Lab Practice | Total

Per week A E - 4

IPre-requisite Number theary and Arithmetic

Objectives of  the [The main objectives of this course are: .

Course . To study the basic operations of sets and functions

2. To know the structure of the real sequence and its

convergence
3. To learn series and its convergence
4. To learn the limits, continuity and derivative of real

valued functions
5 To know and to apply the Riemann integration

Course Outline

Unit I
Functions, Real

valued functions,

Operations on Sets,
set, Least Uppe

Equivalence, Count ability, Real Numbers, Cantor
Bounds, Greatest Lower Bound.

Unit II Definition of Sequence, Sub sequence, Limit of a sequence,
Convergent and Divergent sequences, Oscillating sequence, Bounded
ind Monotone sequences, Operations on convergent SeqUEnces, Limit
[nfimum, Limit Supremum, Cauchy sequences, Sum ability of]

sequences. _I
Unit I Definition of Series, Convergent and Divergent series,
ceries with nomnegative terms, alternating series, conditional
convergence, absolute convergences and test for absolute convergence

Unit-IV Limit of a function on the real line, Increasing and
Decreasing functions, Continuous function, Operations on continuou
functions, Composition of continuous functions, Derivatives,
Derivative and continuity, Rolle’s Theorem, Mean value theorem,

Taylor’s theorem

Unit-Y Concept of Riemann Integral, Refinement of partition,
P]pper and Lower sums, Upper integral and Lower Integral Riemann
integrability, Necessary and Sufficient condition for Riemann

o=

opei'ti'ég?li';iimann integrals, Fundamental theorem

integrab]e, Pr

RIS Y PN T
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[Questions related to the above topics, from various competitive
C_CSIR/GATE/TNPSC/ others

bxaminations UPSC/TRB/NET/UG

to be solved
(To be discussed during the Tutorial hour)

xtended Professional
Component (is a part of
internal component only,

ot to be included in the
External Examination
uestion paper)

Knowledge, Problem Solving, Analytical ability, Professional

5kills acquired from this i
Course Competency, Professional Communication and Transferrable Skill
Recommended Text 1. Goldberg .R R(1976) Methods of Real Analysis, Oxford

&IBH.
Shanthinarayan, ( 2012 ) : Real Analysis, S.Chand& Co,

Reference Books

New Delhi
Walter Rudin (2017), Principles of Mathematical Analysis, 3rd

Edition, McGraw-Hiil

ebsite and e-books, tutorials on MOOC/SWAYAM courses on the subject
2-Leaming Source https://tutorial.math.lamar.edu/classes/calci/thelimit.aspx

hitps:/fwww.mathsisfun.com/calculus/derivatives-

introduction.htm!
https://www.math.ucdavis.edu/~hunter/m125b/ch1.pdf

https://math.hme.edu/caleulus/hme-mathematics-calculus-

online-tutorials/single-variable-calculusftaylors-theorem/

http:/www.ms.uky.edu/~droyster/courses/fall06/PDFs/Chapte

t06.pdf

- Course Learning Outcome (for Mapping with POs and PSQs)

Students will be able to
CLO-1do basic operations of sets and understand set functions

CLO-2understand sequence and its convergence

CLO-3understand series and its convergence
CLO-4 identify real valued functions and its discontinuity

CLO-5 understand integration concepts
CLO-6understand probability functions as set functions and get knowledge on discrete and continuous

nature of it




=01 p<0=| PS03 PS04| PSOS| PSO6| PSO7 psOs| PSOY
CLOIS IS e R i S 5 S M
CLOzE s S 5 M B 5 S M
| CLOSS S = b S M S S M
CLOSS < S i 5 5 5 S M
CLOSS S 0% I M S S S M
CLOGS W b8 M5 S S Iv

CLO-PSO Meorips (Corrse Aroreizion Mzrir) S-Strong, M-Medium, W-Weak

co®o =01 | PRO2 | PSO3 | PSO4 PSO5 |
Cco1 3 E |3 3 3
coz 3 E |3 5 5

Coz 5 3 | 3 3 3

Coz E E 3 ? -

Tco= : E |3 4 -

| Weighoege i3 | 15 13 15 15

| Webghred perosmrere of | o [ % 55

I'! Course Cﬁms-fmﬁ:m e i, - 0 = 1 >0

Lewsl of Cormegi=micr barwasn PS07s 2nd CO's




Title of the Course Fuzzy St Theory

Paper Number Elective — 111
Calegory |Core “lyear |1 Credits | 3 Course  [23K2SECS3:2
Scmest | 11 ode
(4 ol
Instructional Iours Lecture “Tutorial Lab Practice | Total
Per week 3 I . 4
bjectives of  the [The main objectives course arc.
lguursc Fuzzy sct theory can be used in the development of intelligent
systems for decision making, identification, pattern
recognition, optimization, and conirol.
Course Out line Unit —1I

Inttoduction—Crisp sets: An overview—Fuzzy sets: Basic Types.

Unit —II

Basic concepts—Characteristics and significance of the paradigm

shift— Additional properties of a-cuts.

Unit — 11

Representations of Fuzzy set-Extension principle for

Fuzzy sets — Types of operations.

Unit -1V

Fuzzy complements—Fuzzy Intersections :t-

norms- Fuzzy unions; t-conforms.

Unit—V

Combinations of operations—Aggregation operations.




Extended

internal component only
.Not to be included in the
External Examination
Question paper)

Professional [Questionsrel
Component (is a part of nsUPSC/TRBANET/U

(To be discussed during the Tuterial hour)

:1teﬁ:oth¢:1bovetopics.fmmmriousmmpeﬁtjvee}:mﬁnano |
G C‘—C‘S[RJ’GATE-TI\'PSC.'OﬂlerS:Gbesﬂh'.—:\i

Skills acquired from this
course

Knowledge. Problem Solving. Analytical ability Professional

Competency ,Professional Communication and Transferrable Skill |

Recommended Text

A Ge-::rrgej.Klirfbo}nan,'“fuzzysetsandfuzzyln

Ha

icthenr}‘andnpplirﬂt‘inn".pr{‘nﬁcehaﬂof

indiaprivateltd.newdelh 1.2008.

Reference Books

S Nanda.&N.R.Das,*FuzzyM IathematicalConcepts™ Naro
saPublishingHouse NewDelhi.

'Website and
e-Learning Source

e-books, tutorials on MOOC/SWAY AM courses on the subject

Course Learning Out come (for Mapping with POs and PSOs)

Students will be able to

CLO-1understand optimization techniques and solving set of equations with constraints

CLO-2solve problems of linear programming

CLO-3understand transportation problems and its applications

CLO-4 solve problems using games theory

CLO-5 do replacement problems and solve it

CLO-6do network analysis and get problem solving skills
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[Title of the Conrse Practical- [1 (Data Analysis Using MS — Excel)
{
Paper Number { SEC-IT
' |
| r‘fear H T Course SSECZP
| - ' ' its | 2 . 23K2
Categuer- e | Semester | 11 st Code.
!-' Ina“trucﬁn‘nal Hours iLe-r:mre Tutorial Lab Practice Total
. perweek - = ] 5 P
Objectives: -
smputer practical knowledge about the concepts of statistics.

1. To enzble the students 1o gam ¢
2. To apply the measures of descriptive statistics and probability

in real life situations using

ME excel
3. To provide practical knowledge in random variables, probability distributions, expectation,

moment genarating finction. matrices, Rank of matrices.

Practical Exercises:
1. Compuzztion of Measures of Central Tendency for discrete data using MS Excel (Mean,

Madian. Mode. Geometric Mean, Harmonic Mean)

2,

!..c.'.l

%
8.
9.

Computation of Measures of Central Tendency for Continuous data using MS Excel
(Mezn, Median, Mode, Geometric Mean, Harmonic Mean)

Compuation of Measures of dispersion for discrete data using MS Excel (}

Computation of Measures of dispersion for Continuous data using MS Excel ()

Graphical Presentation of data (Histogram, Frequency Polygon, Ogives) Using MS Excel.
Computztion of Co-efficient of Skewness and Kurtosis — Karl Pearson’s and Bowley’s data
using MS Excel

Fiiting of Binomial distribution — Direct Method using MS Excel.

Fitting of Poisson distribution — Direct Method using MS Excel.

Fitting of Expcnential distribution — Direct Method using MS Excel.

10. Problems based on univariate probability distributions.

11. Problems based on probability.
12. Calculating Inverse matrix in Excel.

13. Calculating Transpose matrix in Excel.
I4. Calculating Rank matrix in Excel.




Qmestion Paper Seting:

i tions squal marks.
guestions o 10 b 8ot withou! amitting any uni. All questions ¢arry equ il m

V]

2 3 questions are 1o he anawered in 3 hours duration ont of 5.

Fyeminetions Distribntion of Marks

Tmivarsin Txaminations (Compaier Practical) 75 Marks

~ 5 Gnsind ot Paerd 25 Marks
Cla (Inzludme Pracnical Record) 25 Mark

100 Marks

Toal

b g

HOD OF STATIS
K.N.G.A.C. (W) (AUTO)
THANJAVUR
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Title of the Course sb( - 111 bAs
f ’ 5 SEC

i:%;?mhr Coiy f. e Il}wij(thiits % Course Code

!' i Semester Rl B SE——

i: — :I]..L‘«.‘Itlt‘t‘ T Tatorial | Lab Tractice

' Hours per week & i | s

f =i Srartan ans 3

S = \“‘:’Fohzmtlﬂct;m students understand and compute the measures of central tendency

| Objectives of ﬂlqi

Coursa
i Course Outline

ddis b sersion. i i . . -
To Tean the concepts of fime series. evaluation of trend and measuremen 0

nal variations by using various methods. . )
towladge about index pumbers. cost of living index numbers and

™

sogsor
Agguire

calenlare =n in dices fom real life problems.

Unir 1 Measures of Central Tendency _ _

Definitions and concepts of Arthmetic mean ! Median and Mode — Merits and Demerits

'L— Usss- Simple Problems.

1T\H 11 Measures of Dispersion o
sngs. Quarile devi jation and their relative measupes - Standard deviation and\

sristion - Simple Problems.

IJ)

,.iL octficient of var

Tnit 111 Correlation
arl Pearson's coefficient of correlation and Spearman’s rank correlation coefficient

!Simple Problems.
| l

{Unit IV Time series
feasures of trend — Graphic method — Semi average method and Moving averagé

method - Simple Problems.

fUnit V Index Numbers
in weichted and Weighted Index Numbers: Laspeyre’s, Paasche's and Fisher’s method

Cost of living index numbers — Simple Problems.

Skills acquired fro

this Course

m] Professional Communication and Transferrable Skill

Knowledge, Problem Solving, Analytical ability, Professional Comp:‘:tencx'.l

httpsy/byjus.com/maths/central-tendency/
hupsZ/byjus.com/maths/dispersion/ ]
hitpsy/fwww.bmj.com/about-bmj/resourcesreaders/publications/statistics-square-
one/1 1correlation-andregression
hitp/Avww.stat.columbia.edu/~rdavis/lectures/Session6.pdf
{1Iips.f;'wmv.cn']lsjerﬂcemdla.cnmfsuh_]ecNanangent!notesfindexnumbers.hml
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”
[Title of the Course [Estimation Theory
(Paper Number ore—V
KCategory [Core Vear | I Credits | 3 ourse  R3K3S05
Caode

Semester | I11

Instructional Hours Lecture Tutorial Lab Practice | Total

Per week B 1 i 3

Pre-requisite ~ [Number theory and Arithmetic

Objectives of  the [The main objectives of this course are:

Course 1. To Emphasize on the Concept of Point Estimation and Interval

Estimation. -
2. To learn properties of a good estimator
3. To understand various methods of estimation

Eourse()utl ine

Unit I
Point estimation — Estimator — Consistency and Unbiasedness

| Efficiency and asymptotic efficiency — Dstimators based on

sufficient statistics — Neyman Factorization theorem (statement only)

— Simple illustrations
DOnit XI | Minimum variance unbiased estimators — Cramer — Rao

[nequality — Reo Blackwell theorem — Simple illustrations

Unit Il Methods of Estimation — Methods of Maximum likelihood|
and moments — Properties of estimators obtained by these methods —

Simple illustrations

Unit-I¥Method of Minimum Chi-Square-Method of Minimum)
Variance-Methods of moments -Methods of Least squares- Interval

estimation.

Unit-V Notion of Bayes estimation — concept of prior,
posterior and conjugate priors. Simple problems involving quadratic
error loss function — Notion of Minimax estimation — Simple]

illustrations.




Extended Professional ngsﬁ0nsrelatedtotheabovetopics,fromVariouscompctitiveexaminatio
Ffomponent (is a part of hsUPSC/TRB/NET/UGC-CSIR/GATES TNPSC/otherstobesolved
internal component only, {(To be discussed during the Tutorial hour)

Not to be included in the
External Examination

Question paper)
Skills acquired from this Knowledge, Problem Solving _Analytical ability, Professional
Course Competency, ProfessionalCommunicationand TransferrableSkill
Recommended Text 1. Gupta S.C. and Kapoor V.K. (2007) : Fundamentals of
Mathematical Statistics, Sultan Chand Sons, New Delhi.
b PR. Vittal(2002) : Mathematical Statistics, Margham
Publications, Chennai.
3, Ashok K. Bansal(2007): Bayesian Parametric Inference, Narosa)
Publishing House.
4. Mood, A.M. Graybill, F.A. and Boes D.C. {1974): Introduction to
Theory of Statistics, McGraw — Hill.
Reference Books I. Rohatgi, V. (1976) : An Introduction to Probability Theory and,

Mathematical Statistics, Wiley Eastermn.
9. Goon A.M. Gupta MK. and Das B. (1980): An Qutline of
Statistical Theory, Vol I, World Press, Calcutta
3. Sanjay Arora and Bansi Lal (1989) : New Mathematical
Statistics, Satya Prakasam, New Delhi.
4. Hodges, J.L. and Lehman, E.L (1964): Basic Concepts of]
Probability and Statistics, Holden Day.
5. Dr. A. Santhakumaran(2004): Probability Models and their
Parametric Estimation
'Website and e-books, tutorials on MOOC/SWAYAM courses on the subject
e-Leaming Source '

CourseLearningOutcome(forMappingwithPOsandPSOs)

Studentswill beableto
CLO-1estimate population parameters
CLO-2identify good estimators and its properties
C1.0-3derive interval estimators of a parameter
* CLO-4 estimate parameters using various estimation methods and identify the best among the estimators
CL0-5 handle data and can estimate population parameters
CL.O-6 realize the application of different types of estimators

s
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pso1] psoz| rsoa| Psod| Psos| PSOG| PSOT PS04 PS50

CLO1S 8 M M M 5 5 5 M

CLO2[S 5 S S M 5 5 5 A

CLO3S 5 S M g M 5 5 N

CLO4S S S M $ S S 5 A

CLO5S S M v M S 5 5 A

CLO6S M S M 5 5
CO-PO Mapping (Course Articulation Matrix) S-Strong, M-Medium, W-Weak
CO /PO PSO1 PSO2 PSO3 | PS04 PS03 |
Col1 3 3 3 3 3 |
CO2 3 3 3 3 3 |
Co3 3 3 3 3 3 |
cod 3 3 3 3 3 |
Co5 3 3 3 3 3 |
Weightage 15 15 15 15 15 |
Weighted percentage of ” -
Course Confribution to Pos 4l 3:0 L 2 30 \

Level of Correlation between PS0O’s and CO’s

&

on OF STATISTIES
¥ H4.G.A.C. W) AV

H

-

THANJAVUR
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TitleoftheCourse ampling Technigues
PaperNumber Core - VI
Category |Core Year I Credits | 5 Course 23K3506
Semest | III Code
er
InstructionalHours Lecture Tutorial LabPractice Total
perweek A 1 - 5

Pre-requisite

Descriptive statistics and Probability theory

Objectives of

Themain objectives ofthis courseare:

1. To know the basic operations of sampling

theCours P
e 2. To study the theory and applications of SRS
3. To learn practical uses of Stratification _
4, To apply Systematic and PPS Sampling in real time
problems.
CourseOutline Unit 1

Basic concepts of sample surveys — Advantages of Sampling
—Principal steps in Sample survey, Sampling unit — Sampling frame —
Census — Probability Sampling, Alternatives to probability sampling,

Mean Square Error.

Unit IT

Simple random sampling, Methods of selection, Sampling wir.h]
and without replacement — Properties of estimates, Finite population
correction, Estimation of Standard error, Confidence limits — Simple
random sampling for Qualitative characteristics, Sample size
determination for proportions and continuous data. Design effect.

Unit I1II

Stratified random sampling, principles of stratification)
Notations — Estimation of population mean and its variance —
Estimated variance and confidence limits, Allocation techniques -
equal allocation, proportional allocation, Neyman allocation andl
optimum allocation, Estimation of gain due to siratification. Estimation
of sample size for continuous data.

Unit-IV

Systematic sampling —Relation to cluster sampling, Estimation of
population mean and its sampling variance — Comparison of

systematic sampling with stratified random samples.Systematid]
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sampling in two dimensions.

Unit-V_ Varying Probability sampling, Selection of one unit wit
PPS, PPS Sampling with replacement, Estimator for population total

and its variance, Sclection procedures, Cumulative total method

Lahiri’s method, Split method.

ExtendedProfessionalCo
mponent (is a  part
ofinternal component
only,Not to be included in
theExternalExamination
uestionpaper)

Questicmsrclatedtmheabnvctopics,f‘ranwariouscompctitivcexaminatio
LsUPSC/TRB/NET/UGC-CSIR/GATE/T NPSC/otherstobesolived

(TohcdiscusscdduringtIw’Tutorialhnur}

Skillsacquiredfromthis
Course

Knowieclge,PmblemSolviug,Analyﬁcalabil ity,Professional

Compeiency,Prc:-FessionalCommunicationandTmnsfcrrableSkill

Recommended Text

1. Cochran, W.G. (1978) : Sampling Techniques, Joh

Wiley Eastern
2. Murthy MN. (1967):Sampling Theory and Methods,

Statistical Publishing Society, Calcutta

Reference Books

I. Singh. D. and ChaudryF.S. (1986) : Theory and Analysis o

Sample Surveys Design Wiley Eastern Ltd.
2. Sampath.S, (2001), Sampling Theory and Methods, CR

Press.

Website and
-1 earning Source

e-books, tutorials on MOOC/SWAYAM courses on the subject 4‘
httn:f;’ocw.ihsr:-h.edufcoursesfstatmethodsforsamplcsurv

eys/pdfs/lecture.pdf

https:/Awww.questionpro.com/blog/stratified-random-

sampling/

https://www.scribbr.com/methodology/systernatic-

sampling/
hitp://home.iitk.ac.in/~shalab/sampling/chapter?-

sampling-varying-probability-sampling.pdf

e B el n




CourseLeamingOutcome(forMappingwithPOsandPSOs)

Studentswill beableto
CLO-1 Know the difference between census and sampling.
CLO-2 Understand basic operations and advantages of sampling
CLO-3 Understand widely used sampling techniques
CLO-4 Know to estimate population information using sampling
CLO-5 Apply sampling techniques in real time problems
CLO-6 identify suitable sampling technique for a real life survey

pso1| Pso2| pSO3| PSO4| PSO5| PSO6 PSO7| PSO8| PSO9
CLO1S5 S Wl M M S S S M
CLO2S S S 5 M S S M
CIL.O35 S S M S M S S M
CLO4fS S S M S S 5 S M
CLO55 5 v M M > S S M
CLO6S % M S S S M

CO-PO Mapping (Course Articulation Matrix) S-Strong, M-Medium, W-Weak

CO /PO PSO1 PSO2 PS03 PSO4 PSO5
Cco1 3 3 3 3 3
Cco2 3 3 3 3 3
CO3 3 3 3 3 3
CcO4 3 3 3 3 3
CO5 3 3 3 3 3
Weightage 15 15 15 15 15
Weighted percentage of

Course Contribution to Pos - 3 e 3.0 3.0

Level of Correlation between PSO’s and CO’s

Vet o

K.M.G.A.C. (W) (AUTO}
THANJAVUR




Tl &

o g

TctheConrse Numerical Methods. o
PaperNumber T Eleetive — IV (Disvipline Speeitic) I
Category Core Wear | UL Credits | 4 Comvse  RIKISECS4: 1
i = L g ! VoA -

| : olde

|

Nemest { 1

or

InstructionalHours _ELNtuw T Tutorial N iﬁ.’!h_lf_';?'..“_!i.'“:ﬂ .I"Effl,_.___ L

perwesk A R | IR ¢ S

Pre-requisite Basic Ardmetic aud caleulos

Objectives of Hhemain objectives olthis courseare: .

| theCours | L To introduce the study of algorithms that used nunnerical

a | approximation {or the problems of Mathematical analysis.

T [ 3. To solve mathematical problems numerically

CourseOutline Tt 1 “The Solution of Numetical Algebraic and Transcedental
eration Method, Regula Falsi Method,

Bauations:Bisection Methed, Tt
Newton — Raphson Method. Homor's Method

Unit LSolution of Simultancous Lincar Algebraic Equations:
:Elinﬁnmiou Method, Guass-Jordan Method, Guass — Jacobi Method,

Guass —

Guass ~Seidel Method,
Finite Differences: Opemtors.lntcrpﬂlilﬂon for Equal intervals:
Newton's Forward Interpolation Formula and Newton’s Backward
{nterpolation Formula, Evaluation of missing terms.

|
E?nif I
Intervals:

Central Ditterence Interpolation Formula For Equal

\Guass Forward lnterpolation Formula,Gauss Backward Interpolation
EF-:n'mul:z, Sterlings Formula, Bessel’s Formula, Laplace- Everett’s

| ormuli.

|
init-IVInterpolation with Unequal Intervals:

Divided Differences, Newton’s Divided Differences Interpolation
[Formula, Lagrange’s InterpolationFormula and Inverse Lagrange’s
'I.nterpelatiom Method of reversal of series,

Unit-¥V  Numerical Differentiation: Numerical Differentiation based
on Newton's Forward and Backward Interpolation Formula -
Computation of Second order derivatives. '

Numerical Integration:General Quadrature formula for equidistant
ordinates, Trapezoidal Rule,Simpson’s 1/3 Rule, Simpson’s 3/8"
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Rule and Weddle’s Rule,
Numerical Solution of Ovdinary Dilferential Equations:Taylor Serie
Method, Picard’s Method and Runge - Kutta Method. (Simpl

Problens Only Without Derivation)
f‘mnwm‘inuscumpctilivcumminatio
lved

ExtendedProfessionalCo

mponent (is a  part
ofinternal component
only,Not to be included in
theExternalExamination

questionpaper)

Questionsmlmedtnllmal_mvcmpics,
nsUPSC/TRB/MN BT/UGC-CSIR/GATE/TN PSC/otherstobeso

(Tohediscusseddm'ingtIu:Tutorialht}l.lr)

Skillsacquiredfromthis
Course

Knowledge,ProblemSolv ing,Anulyticninbilily,[’mf cssional
inmllCommuuicatinn::ndTransf'crrahlcSkill

Competency.Profess
P.. Thilagavathy, K. (2003): Caleulus of Finit

Recommended Text

1. Kandasamy,
Differences and Numerical Analysis, S.Chand Publications.
MNumerical

2. Balasubramaniam  and Venkatraman(1972):
mathematics part [ and 11 by Rochouse and Sons

Reference Books

Kalavathy, S., and Thomson. (2004): Numerical Methods,

Vijay Nico::le Publications.

2. Gupta, B.D. (2004): Numerical Analysis, Konark Publications,
3. Venkatachalapathy, S.G. (2004): Calculus of Finit
Differences and Numerical Analysis, Margam Publications.

Gerald Wheatley, (1970): Applied Numerical Analysis/

Pearson Education Publications.
Jain, M.K., lyengar, S.R., Jain, R.K, (1994): Numetical

5
Methods Problems and Solutions, New Age International

Publishers.

Website and
e-Learning Source

e-books, tutorials on MOOC/SWAYAM courses on the subject

www.nptel.com

CourseLearningQutcome(forMappingwithPOsandPS0s)

Studentswill beableto

CLO-1Solve numerically equations that cannot have direct solution
CLO-2solve system of linear equations

CLO-3understand the need of interpolation

CL0-4 handle numerical differentiation

CLO-5 do integration numerically
CLO-6 get a foundation on algorithms to solve a mathematical problem

- -
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pso1| rsoz| PSO3| PSO4| PSOS pso6| Pso7| pSos| rsod
CLO1B S M M M S S
cLozk s &8 B M8 s B
CLO35 S 5 M S M S S
CLO4S 5 S M S S S S
CLO5S S M M M S S :
CLO6S M A S S E M

atrix) S-Strong, M-Medium, W-Weak

CO-PO Mapping (Course Articulation M
CO /PO PSO1 PSO2 PS03 PSO4 PSOS
Co1 3 3 3 3 3
co2 3 3 3 3 3
CO3 3 3 3 3 3
CO4 3 3 3 3 3
Cc0s 3 3 3 3 3
Weightage 15 15 15 15 15
Weighied percentage of
= 5 3. 3.0 3.0 3.0
Course Contribution to Pos i 0
Level of Correlation between PSO’s and CO’s
;
g( g e neysTICS
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{I'iﬂe of the Course

Financial Statistics

Paper Number SEC 1V
ategory Core Year il Credits | 4 Course IK3SECS4:2
Semest | 11 Code
er ,
nstructional Hours Lecture Tutorial Lab Practice | Total l
er week { e = 4 4\
re-requisite [Probability theory

bjectives of

[Cnurse

the [The main objectives of this course are: _
1. To study the basic concepts of theory of Stochastic Processes,

the most important types of Stochastic Processes, variou
properties and characteristics (Poisson, Morkoy and others).
2 To leam the notions of ergodicity, stationarity and

applications.

fCDU!'SE Out line

UNIT I

Probability review: Real wvalued random yariables,
expectation and variance, skewness and kurtosis, conditional
probabilities and expectations. Discrete Stochastic Processes,
Binomial processes, General random walks, Geometric
random walks, Binomial models with state dependent

increments.

UNIT II

Tools Needed For Option Pricing: Wiener process,
stochastic integration, and stochastic differential equations.
Introduction to derivatives: Forward contracts, spot price,
forward price, future price. Call and put options, zero-coupon
bonds and discount bonds.

UNIT I

Pricing Derivatives: Arbitrage relations and perfect financial
markets, pricing futures, put-call parity for European options,
relationship between strike price and option price. Stochastic
Models in Finance: Discrefe fime process- binomial model

with period one.

UNIT IV
Stochastic Models in Finance: Continuous time process-
geometric Brownian motion. Ito’s lemma, Black-Scholes




differential equation, Black-Scholes formula for European ‘
options, Hedging portfolios: Delta, Gamma and Theta
hedging. Binomial Model for Eurcpean options: Cox-Ross- \
Rubinstein approach to option pricing. Discrete dividends.

UNIT V
Solution of Simultaneous Linear Algebraic Equations:Guass —

Elimination Method, Guass—Jordan Method, Guass — Jacobi Method,

Guass —Seidel Method. Finite Differences: Operators. Interpolation
for Equal intervals: Newton’s Forward Interpolation Formula and
Newion’s Backward Interpolation Formula, Evaluation of missing

terms.

!

q

Extended Professional

nternal component only,

h‘w—.—

omponent (is a part of

lot to be included in the
xternal Examination
uestionpaper)

Qucstionsrelatedto.thf:abm'etupics,ﬁomvariouscompetitiveexamﬁléiio
hsUPSC/TRB/NET/UGC-CSIR/GATE/TNPSC/otherstobesolved

(TobediscussedduringtheTutorialhour) l
I

S

E<Bm7s)

kills acquired from this
ourse

Knowledge, Problem Solving, Analytical ability, Professional
Competency, Professional Communication and Transferrable Skill

|

I

ecommended Text

Medhi, J. (2019): Stochastic Processes, New Age International

i
Publishers. 1
2. KantiSwarup, Gupra.P.K. Man Mohan.(2010): OpET&ﬁOI'!:\i

Research, Sultan Chand & Sons

~

eference Books

1. Franke, 1., Hardle, W.K. And Hafner, C.M. (2011):
Statistics of Financial Markets: AnIntroduction, BTdE,diﬁam

Springer Publications.
2. Stanley L. 8. (2012): A Course on Statistics for Finance,

ﬁ’v’ ebsite and

Chapman and Hall/CRC. ’

-Learning Source

Course Leamning Outcome (for Mapping with POs and PSOs) Students will be able t0

CLO-1Understand stochastic nature of random variable and different stochastic process

CL.O-2know about transition matrix and its calculations

CLO-6know about various stochastic modeling and its applications

+ CLO-3understand Markov chain and its applications
CLO-4 understand Markov process and its applications

CLO-5 unserstandrenewel process and its applications

= e e Mo s i n e o




vso1] psoz| rso3! pso4) PSOS '506| Pso7| PSO8| PSO9
CLOIE S M S M S S S S
CLO2S 8 S S M S S S S
CLO38 S S S s M B M S
CLO4S S S M S S S S M
CLOSB S S M M S M S M
CLOGP S M S S S

CO-PO Mapping (Cou

rse¢ Articulation Matrix) S-Strong,

M-Medinm, W-Weak

CO /PO rSO1 PSO2 PSO3 PS04 PSO5 |
CO1 3 3 3 3 3
CO2 3 3 3 3 3
CO3 3 3 3 3 3
CO4 3 3 3 3 3
CO5 3 3 3 3 3
Weightage 15 15 15 15 15
Weighted percentage of
Course Contribution to Pos . a0 20 20 34
Level of Correlation between PSO’s and CO’s
{
HOD op¢ Lot
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Title of the Course

Practical — IV (Calculator Based Sampling Techniques) |

Paper Number

SEC — IV (Discipline specific)

Rt B

p oo = [ | 'J' > | 23K3SSECH
Category Credits | 2 Course Code | 23K3
il S Semester | 111 i i :
Instructional Hours [Lecture Tutorial Lab Practice L Total
per week > N | — 12
Objectives of theThe main objectives of this course ars: o
Course 1, To enable the students to gain practical knowledge ot estimation ot

parameters and its interval.

2 To know the basic operations of sampling
3. To study the theory and applicatdons of SRS
4. To leam practical uses of Stratification

5. To apply Svstematic and PPS Sampling in real time problems.

Course Qutline

Unit 1 Esumaton of pamemeters of statistical modsl — Multinemial
distribution. exponential. binomial and Peisson distribution —Construction of
Confidence intervals for mean and variance 1
Unit IT Method of maximum likeliheod and method of moments.
Unit III Simple random Sampling

Drawing Sample from the Population with and without Replacement —
Estimation of Population Mean. Toml Variance and its Standard Error.
[Unit I'VStratified random Sampling

Estimation of Mean, Variance of the Population Means — Variance of the
estimator of Mean under Proportional and Optimal allocations.
Unit V. Systematic random sampling

Estimation of Mean and Variance — Comparison of Simple Random
Sampling, Stratified Random Sampling and Systematic Random Sampling.

Note:

Question Paper Setting:

5 questions are to be set without omitting any unit. All questions carry equal marks
Any 3 questions are to be answered in 3 hours duration.

Examinations Distribution of Marks

University Examinations (Written Practical) 75 Marks

CIA (Including Practical Record)

Total

25 hiarks S
100 Marks




[Title of the Course | Database Management System
IPaper Number SEC—-V . .
| 7 Year ;H |""redi-h . Couorse S IRISSECS
s li -. o ;
Category ]C ore Semester| L |~ | - Cod |
Instructional Hours Lecture | Tutorial | Lab Practice Torzal
I ]
per week |1 B - 1
Pre-requisite | i __ e
Objectives of the CnurseE. Understznd the basic concepis and epplicahions 0t G-
_ysinms- _ . ) g ‘--':r-a- _ ?
]2. Miaster the basics of SQL 2nd Conswaci QUETISS B2 SQL-
8. Undersiznd the reletonzl datzbase design prncinis.
Unit I o .
itfnn-oduc.ﬁnn _ Databzse System Applicetion — Purpoess of Z}zaﬁL.—_%
Fvstcms — Visw of Dziz — Daizbase Languags — rEnsecton
Manasement — Daizbase Architecmre — Dafzdese ussEs = ul
! g
Adminisirators.
UNIT IT )
Relational Modeal - Structure of Relzdonal Datzbase — Damzhase -
3 - S N = 3
Design — ER Model — SQL : Backeround — Datz defmidon : ic
goragste Funcuens

r"Simctm‘c of SQL — Quarizs — Set lO;::araﬁens —Agg
Null Values — Nested Sub Queres.

-
Course Qutline {Unit IIT ) . B o
Intermediate SQL : Join Expressiens — View — Irensacaens —

\Authorization — Advance SQL : Functions end Procedurss — Triggess

Unit IV .
P1/SQL : Programming Language: Fundamentals — Blodk Smucarss
- Comments — Data Typas — Declaration — Assicnment operation —
{Bind Variables — Substimtion Variables — Prindng Operztors. -
Unit V
PL/SQL Composite Data tvpes: Records — Tables — ¥V Amass
Named Blocks : Procedures — Functions — Packages — Triggers —
Data Dictionary Views.
1. “Database System Concepts”, Abrzham Silberschaw. Henry
F. Korth, S.Sudharshan, TMH — 5% Edition
2. “ Fundamentals of Database Management Svstes™. Alexis
Leon, Mathews Leon, Vijay Nicole Imprints Private Limited. '
3. “Database Systems Using Oracle™, Nilesh Shah, 2™ Editon,

PHI .

Website and e- [1. hitps://www.wischools.com/sql
Leaming Source 2. https://www.tutorialspoini.com/sal
3. https://livesal.orcale.com

Reference Books
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Conrse Leavuing Outeome (for Mupping with

Students will be able
CLO-1 Demonstiate the basie elenu
CLO=2 Wdentit) the data models B relevant prohlems,

CLO-Y Desiggn oty telationship ad eonvert entity telations

ks ol relational data

hip dingrams

formutate SO gueties on the wespet data
i CLO-4 Demonstrate theie uneden stvd
Optimization weehnuues.

CLO-8 Patend novmalization tov the development of application sollwiare’s

it RODMS and formulate SQL
gy of key notions of query ¢V

POs and 1’SOs)

hase manapement system

into RDBMS and

(uerics on the
aluation and

- .Il_':-i.l.)-lr 1 I‘.t;l.\l- -1':403. I"‘\{H l‘hf:): _I"S(}h HI’S()T Pso8| rs0O9
Cl ,l‘;l _\ \ - M . “;-4-—-- n:l—__#— S M S M

( 1.152 _S &‘: \ o S- - M_n N : % S M
CLO3 - 8 B ':J B ;——-*- ?*T—*w :H_—ﬂ'w M S S
CLOY S P S El S S S S M
CLOS § P M M M S S S %

CLO-PSO Mapping (Course Articulation Matrix)

S-Strong, M-Medium, W-Weak

co/ro sot PsO2 PS03 PSO4 PSOS
co1 3 3 3 3 3
cO2 3 3 3 3 3
CcO3 3 3 3 3 3
CO4 3 3 3 3 B
CO5 3 3 3 3

Weightage 15 15 15 hl 5 :
Weighted percentage of - =
Course Contribution to Pos 30 3.0 3.0 3.0 3.0

Level of; Correlation between PSO's and CO’s

.“"“-" = - )
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Paper Numbar BOC 1
Vear n onrse
o . N i ’ y T 3 ¥ 53 T ] )
W Categary Core Newester [ 1V vedits & “ade IRISECCD
iy Instrnctional  Howrs [Leetare Tutorial Lab Practice | Toml
. wer week 5 % - -
-y B, N
List of Experinents:
—
- 1. Bntering a letter, aligning, spell eheek and printing.
e 2. Creating tables, inserting rows aud columns and formatting,
- 3. Creating main document. Jata sotree and using mail merpe facility,
4. Prepare frequendy distribution using txeel funetion.
Ty, 5. Prepacing Pie chavt and Bar chatts.
- 6. Caleulation of Statistical constants using Exeel functions.
Mo - i~ . : A
7. Calculation of correlation and regression Co-efficient.
% | 8. Creating a new presentation in Power Point. numbering and copying shides.
- 9. Changing fouts and colors, inserting Clip Art and Formatting options.
cand Tnserting Bullets and Pictura, Creating Tables and Tnsetting Auto shapes.
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TitlcoftheCourse fTesting of Statistical Hypothesis ]
PaperNumber Core VII
Category (Core 'Year i} Credits | 3 Course 3IK4507
Semest v ode
L er
InstroctionalHours T.ecture Tutorial LabPractice Total
perweek 2 1 s 4
Pre-requisite [Estimation theory and distribution theory

Themain objectives ofthis courseare:

Objectives of
theCours | 1. Tomake familiar with testing concepts
e 2 To understand the concept of Most Powerful test
3 To understand the Likelihood ratio tests and their uses
4. To apply tests for samples from unknown distributions
CourseOutline Unit I
Statistical Hypothesis — Null and Alternative Hypothesis —

Equality of two means of normal populations — fest for variance of a

Simple and Composite hypothesis — Critical region — Type-1 and

Type-I1 error — Most Powerful test — Uniformly Most powerful test —

INeyman Pearson Lemma — Simple problems.

Unit IT

I ikelihood ratio test — Tests of mean of a normal population —

normal population — Equality of variances of two normal populations.

Unit I
Chi-square tests, Distribution of quadratic forms, Test of equality of

several means, Analysis of Variance. Correlation and Regression

testing.
Unit-1V

Exact tests based on t distribution — One sample tests - one sided and|
two sided tests — Variance known and Variance unknown — Two
sample tests — One sided and two sided - Variance known and

Variance unknown.

by




T

VR

ExtendodProfoesucmal e

mpocent (3 3 pant e UPSCTRENET G

= .
e 2
ohnterma R aare hn et

ooly.Not to be inclhudad 1
theEvermalExammanon

GuCshon AT )

| ——

K uacstion ervlatedionl

Vnit-V

Nonparameine methode — Confidence interval for distribution

cuantiles - Tolerance limits for distributions, Sign test, Wilcoxon test,

seabovetopies, fromyit jonscompetil iveoxaminatio

CSIR/GATE/TNESC Yotherstohesolved

{ Tobadi aceedduringthed utonallionr)

Analyt icalability,PProfessional
ransferrableSkill
Introduction Lc

‘onow Jedpe. ProblemSalving
JeesionalCommunicat jonand [
Hogg and Allen T.Crag (1978),

odition. Macmillan Publishing Co-4

iy & o \-'l
Uompetenay.Pre

T
Robert V

% o~ ' - \-l
Mathematical Statistics, 4'

Inc. New York

and  Statistics  (2001),

2 An Introduction 10 Probability
John Wiley & Sons

Rohatgi. V. K. and .-‘\.I{.Md.EhsancsSalch,

Gunmias.C. and Kapoor V.K. (1991) - Fundamentals of

matical Statistics, Sultan Chand & Sons.
(1980) : An outline

Nzthe

> Goon AM. Gupta MK, and Das Gupta B

© of Statistical Theory, Vol.Il World Press Calcutta.

3. Mood AM. Graybill F.A. and Boes D.C.B (1980)
introduction to the Theory of Statistics 3/e, McGraw Hill, New
York.

4. Gibbons, 1.D. (1971) : Non-Parametric Statistical Inference,

MeGraw Hill.

'Website and
e-Leaming Source

e —

=-books, wiorials on MOOC/SWAYAM courses on the subject

M:HﬁShcr.slats.uwe.caffacultwkuIpergerr’SSSBSS!Han

douts/np-lemma.pdf
hnpszﬁwww.scicn{;edin:c:t.comflnpics!mathcmaticsﬁunif

ormly-most-powerful-test

_hups:f.fwww.nrnhahiI_itvcmlrsc,coma’chuplerRIS 4 5 Lk

clihood_ratio_tests.php
hIER‘,.'H'-\_-’WW.SIIll_i_.‘;'-_li_i_:!3‘!'l_t_gﬂ’_t.g}_.5_:_[1_:_1_1!11[’1‘.}11:1[1;.Ht\’-ﬂnd-
cratistics/statistics-definitions/parametric-nnd-non-

parametiic-data/ :

e Eomrerel L L
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CuurseLearningDutcome(forMapPiﬂgWithPDS andP50s)

Studentswill beableto

CLO-1frame hypotheses about population in real lif;: res:}?;g:s
CLO-2identify suitable testing procedure for given Lypo

CLO-3compare two populations using sam
CLO-4 Compare populations in its means a
CLO-5 identify situations to apply parametr

ples taken from them
nd variances separately
ic and nonparametric tests

CLO-6interpret results of a hypothesis testing

pso1| rsoz| pso3| PSO4 7505 Psos| Pso7| psos| Pso9|
[ eson] soal esos] B0t BSOS PR P
CLO2S S S S M ks 8 B
CLO3E S S M 5 M S s M
CLO4S S S M IS ks ks M 4\
CLOS5S S S M M k5 I 3 M
7 S VI VI Y YH T T S TR

CO-PO Mapping (Course Articulation Matrix) S-Strong,

M-Mediom, W-Weak

CO 70O

PSO1 | PsSO2 | PSO3 | PSO4 | PSOS \
Col1 3 3 | 3 |3 |3 \
coz 3 3 |3 |3 |3 \
CO3 3 3 13 |3 | 3 \
CO4 3 3 |3 | 3 | 3 |
CO5 3 3 |3 \3 | 3 |
Weightage 15 15 | 15 | 15 | 15 |
Weighted percentage of

Course Contribution to Pos e a4 \ =0 \ = \ 30 \

Level of Correlation between PSO’S and CO’s

i
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TitleoftheConrse iAcroarial Smdsdic
PaperNumber Core VI
tegory ICors :'Yf_g_r B Crediss | £ Course
! | Remest | IV Code 2ERARDS
I | i |
| | BT |
InstroctionalHours L ecture | Totorial LabPractice | Torsl
perweek B 1 = 0.
Pre-requisite Basic arithment
Objectives of MThemzin obisctves oithis COLTSSETE
theCours | | Tidevelopsacresterunderstandingofsiznistcslnindi lesendshel
E EP]1DEHO—J.-14{:1" ‘-""3_] 5.“"-’_‘5'!2«..-\
...... CAR |y o AR T PR 8 Lot

2. Describathate maiwﬁ_-*:ﬂw:@:}:ﬂ

sacruzrizlprinciplestheeriesants dmodsis.

- -
3k
= 1 z T e nrlmowlas meo Thel e ine -
givesthaupdersizndingoithezpplicallonino visdsepiiplitemsis
mmceenvironmanL
e
[Unit ISimple and compound interest. presenl value 2d apoimnpissed

(CourseQutline
L ealues of fixed rate, varving rate of interest
UnitMorzelity:  Gomperiz-Mek skehzmlawsofmorzlin-lifembles
Annuijties:Endowmenis, Annuies. Accumu Jlztions. Assorencesta
milyincomebensiits.
Unit ,
IT PolicyValues:Surrendervaluesandpai iduppolicies.indusmalas
surances_.Jointlifeandlastsun'ivorshjp,pn.mlums. '
Unit- ',
v Contingf;n‘iFuncﬁons:Contingentpmbahil%ﬁes,as;r&nceii)en g
ementtables.Pensionfunds:Capitalsumson refirementznddezth,
widow’s pensions,benefits dependentonmarriage. _|
Unit-V Principles of insurance, pure endowment, whole life assuranca,]
Net premium for assurance and annuity plans-level annual premmm
under temporary assurance . i
l
ExtendedProfessionalCo Questionsrelatedtatheahovetopics,fromvariouscumpﬁitiveexaminaﬁa\
I

mponent  (is a part nsUPSC/TRB/NET/UGC-CSIR/GATE/TNPSC/I A

ofinternal component [FoAtherstobesolved
only,Not to be included in (TobediscussedduringtheTutorialhour)

theExternalExamination B
questionpaper) ' '
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Skillsacquiredfromthis

| Rn::\wledge-.?mﬂemsmﬁng,.—‘mal}
?Cbmpe:an-:_\x?rc-fmti:-naiC o

Hcalepility.Professt onal
rensfemableSkill

mmunicetionsnd
- Life zad o

e
e

AOUTRE

1. Hooker,P.F. Longley, LH.-Cook (1957)

Recommended Texx
i contingencies, Cambnidge. _
D AlisairNeill(1977):Lifecontingencies Heinemanepro fessionzl
ipub]ishing_.
5. Gupta gnd Kapoor (2001) Fundamentals of Applied Statstics
1. Sdy material of IAVIFoA of Actuarial Societies

Reference Books i

2. .Hnsa:};l.B.,PollaraL]J-l.andZehmvirﬁl,B.{1 oo

aﬁs-‘ti-:sw.\'ilhapplir:a!;ionsingenera]insmeﬂw,(:anbﬁdge

Universin.

D):imtroducion'st

Website and
=-Leaming Source

=-books. tutorials on MOOC SWAYAM courses on the subjeci

ComseLeamingOutc:ome(fnﬂ\iappingn-‘ithPOsandP SOs) Studentswil

CLO1 :Tozxplaintheutilitytheoryandinsu
CLO2: Toarticulatetheinsuranceandannuitybene

] beablsto

ranceterminologies.
fitsthroughmultiplelifefunctions

evaluationforspecialmortalitylaws.
CLDSTOdescribeﬂmvarioustypesofpremiummdtheimumericalevaluations.

CLO4:T0E:xplainimplementatinnofﬂiel.ifeinsurance policies.

CLO5: Todescribelnsurancep

ayableaﬁhemmmentofdeathandatthaendufdm}'ear

ofdeath-levelbenefitinsurance.
CLO6: To understand real life problems related to insurance

psos| psos| pso7| psos!| ps

c%

pso1| psoz| Ps03| PS04
CLO1S S M B M S S S K
CLO2S 5 5 5 M B S S 5 l
CLO3fS S S M B M B 5 M
CLO4S S S M 5 S S S M
CLOSES S S M M B S S M
CLOGB M M 5 M S S M|

CO-PO Mapping (Course Articulation Matrix) S-Strong, M-Medium, W-Weak
o .




PSO5

CO /PO

PSO1

PSO2

PSO3

PS04

wa

CO1
Ccoz

Co3
CO4

— ) 3l ] o] L)W

(el LT VS L UPSH IR W) O

COs

] ] L] e

=l L) wl wal

— L] L) Ll L)

Weightage
Weighted percentage of

3.0

3.0

Course Contribution to Pos

Level of Correlation between PSO’s and CO’s

HOD OF STATI ;%K‘Og(/\/

%A -C. (W) (AUTO)
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I T R/R A /R A

ractical — LTI ( Calculator Based- Statistical Inference)

TFitle of the Course r

Paper Number Elective -V

Citioy o ~Near 1 T Course  [J 3K4SECS5P
© Semest Code

oy
Instructional Hours Lecture m
por wk i R

Estimation theory and d istribution theory

Pre-requisite
(Objectives of  the [Themain objectives olthis courseare:
5. To make familiar with testing concepts
f Most Powerful test

Coursc
6. To understand the concept ©
5 To understand the Likelihood ratio tests and their uses
g. Toapply tests for samples from unknown distributions
Course Qut line Unit 1
nd Alternative Hypothesis

Siatistical Hypothesis — Null &

Simple and Composite hypothesis — Critical region — Type-l and

Type-1l ervor' — Most powerful tést — Uniformly Most powerful test

Neyman Pearson Lemma — Simple problems.

Unit II

Likelihood ratio test — Tests of mean of a normal population

Equality of two means of normal populations — test for variance of a

normal population — Equality of variances of two normal populations.

Unit 11

Chi-square tests, Distribution of quadratic forms, Test of equality o
several means, Analysis. of Variance. Correlation and Regression
testing. '

Unit-IV

Exact tests based on t distribution — One sample tests - one sided and
two sided tests — Variance known and Variance unknown — Tw
sample tests — One sided and two sided - Variance known and

Variance unknown,

Unit-V

Nonparametric methods — Confidence interval for distribution,
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ExtendedProfessionalCo

mponent (is a part
ofinternal component
only,Not to be included in
theExternalExamination

questionpaper)

stributions. Sign test, Wilcoxon (est.

quantiles — Tolerance limits for di

e

vetopics ,ﬁ'ornvariouscompatitivccxm ninatio

Questionsrclatedtotheabo
L SUPSC/TRB/NET/U GC—CSIR/GATE/T NPSC.’mhcrstohcsulvcd
(T obediscusseddmingfhc”futorialhour}

Professional

Skillsacquiredfromthis

Coutse
Recommended Text

Knowled ga,ProblemSolving_,Analyﬁ calability,
sferrableSkill

Competcncy,ProfessinnalCommunicationandTram
g and Allen T.Craig (1978), Introduction to

3. Robert V. Hog
4% edition, Macmillan Publishing Co.

Mathematical Statistics,

Inc. New York

duction to Probability and
Md.EhsanesSaleh,

4. An Intro Statistics  (2001)
Rohatei. VX, and AK. John Wiley & Sons

C. and Kapoor V.K. (1991) Fundamentals ©

5. GuptaS.

- Leaming Source

~FF]

ey
ity

FaEEET ]

Reference Books
Mathematical Statistics, gultan Chand & Sons.
6. Goon AM. Gupta MK, and Das Gupta B (1980) : An outlin
of Statistical Theory, VoLII World Press Calcutta.
7 Mood AM. Graybill F.A. and Boes D.CB (1980)
Introduction to the Theory of Statistics 3/e, McGraw Hill, Ne
York.
8. Gibbons, J.D. (1971) : Non-Parametric Statistical Inference,
McGraw Hill.
Website and e-books, tutorials on MOOC/ SWAYAM courses on the subject

hitp://fisher.stats.uwo.ca/faculty/ kulperger/SS3858/Han

douts/np-lemma.pdf
httns:f.’WWW.sciencedirect.com.ftonicsfmathematicsfuni

onnlvﬂmosbnowerﬁﬂ-test
https:;’z'mww.urobabilitvcoursc.com!chamer8!8 4 5 lik

elihood ratio tesis.php
https:f.’w.stlatisticshowto.conﬂprobabilitv-aud-

statistics/statistics-definitions/parametric-and-non-

 parametric-data/

4
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Studentswill beableto
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CLO-1frame hypo
CLO-Zidentify suitable testing proce
CLO-3compare two populations
CL0O-4 Compare populations in
CL.O-5 identify situations to app

theses about population in real life research

CLO-6interpret results of a hypothesis testir

using samp
its means and var
ly parametric and

18

dure for given hypotheses

les taken from them
iances separately
nonparametric ests

pso1] psoz| pso3| Pso4| PSOS ps06| rso7| Ps0s| PSOI
CLO1B S M 5 M S kB :
CLO2S S 5 S M S S S S
CLO3S 5 5 M S M S S M
CLO4S 5 5 M 5 S S S M
CLO3S 5 K v M S 5 S {\,\j
CLO6S M M 5 M S

CO-PO Mapping (Course Articulation Matrix) S-Strong, M-Medium, W-Weak

CO /PO PSO1 PSO2 PSO3 PS04 PSO5

CO1

CcO2

CcO3

COo4

CO5

Weightage

Weighted percentage of
Course Contribution to Pos

P PO PSR SR S
M IS QS RS R VR B
—-umwuu

| wo ) el waf sl we
— | LA L L] Ll

3.0

"

Level of Correlation between PSO’s and CQ’s
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Puper Namber
Cotepory  [Core

Per week
Pre-requisite

Objectives
Clonrse

Course Out line

1 ; )
Flite of the Cowrse

Instrnctionnl I-l.ﬂill'.'im

of the

Rlective ~ V1

Wenr i [ Credits | 3 7 Course
Somost 1IN Code
lir _
fecture Cfmforinl ‘TabPractice | T
3 1

eamomic & Offieial Statisties

Not needed

Phenmin objectives oflhis cou
1. Te understand Ind
collection

To know lndion ecanomic and agricultural surveys

To know index numbers and consumer price index

To know time series analysis

To learn demand analysis and its concepts
ance — NS5O

rseare:
inn oflcinl statistical

system and dat

2
3.
4,
3.

Unit 1
lndian Statistical System: Data Collection for Govern

and its role in national data collection. NSSO reports and publications

Unit 11

Economic Statistics: Information collection for Socio-Economid

Survey — Agricultural, Industrial, Crime Statistics and Statistical

methods applied to analyse large volumes of data

Unit 1L

Index numbers: Basic problems in construction of index numbers.

Methods- Simple and Weighted aggregate-Average of price relatives
Chain base method. Criteria of goodness-Unit test , Time Reversal
Factor Reversal and Circular tests. Base Shifting, Splicing and

deflating index numbers. Wholesale and Consumer price inde

numbers. Index of industrial production.

Unit-IV

_ Time Series: Measurement of Trend : Graphic, Semi-averages,
Moving averages. Least Squares — Straight line, Second degre
parabola, Exponential curve, Modified Exponential cutve, Gompert
curve and Logistic curve. Measurement of Seasonal variation b
Ratio-to-Moving average method. Exponential smoothing , Hol

Winter’s method and Bog—]enkinson’s method(only algorithm).
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nit-vy Demand Analysis: Introduction-Demand and Supply. Pricj
Eﬁl&.ﬁicit}* of demand and supply, partial and cross elasticities 0%
demand, Types of dzta required for estimeting elasticity. Methods of

‘s and Pigou’s r:w.::th-m:ls%l
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estimating demand functions: Leontied
Engel’s law and Engel’s curves. Pareto’s law of law of incom

\distribution. Utility function. J
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Recommended Text

5. Guptz S.C. and Kapoor V.K. (2007) :Fundamentals of
Applied Statistics , 47editionSultan  Chand &Sons
Publishers, NewDelhi.

6. GuptaS.P.(Qﬂi1):Sr.alistica]_\iezhods.SuhanChand&SGns?
ublishers NewDelhi.

gk Spyros?x{akridakis,StevenC-\\'heelwrightand
RﬂbJ.H}ndman(?,GDB):chting&iethodsani&pp1i-::.at'mns.3rd
Edition. John WilevandSons Inc.

3. Websites of Government of India — Ministry of

- Statistics &Programmelmplementation

c-Leaming Source

Reference Books -
3. SpyrosMakridakis,  StevenC.  WheelwrightandRob]
Hyndman(2003):ForecastingMethodsand Applications,3”
Edition ,JJohn Wilevand Sons Inc. .
4. IrvingW.Burr(1974):AppliedStatisticalMethods, AcademicPres
s.
Website and e-books, tutorials on MOOC/SWAY AM courses on the subject
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Studentswill heableto

C'1,0-1:understand Indian officia

C1.O-2understand Indian surveys

CLO-3know uses of index numbers

C1,O-4 know demand analysis and its need

CLO-5 to understand economic [ndia by knowing a

C1.0-610 knowe the time series and prediction

| statistics and offices related to it
for collecting official statistics

gricultural and economic surveys
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C'LO-PSO Mapping (Course Articulation Matrix) S-Strong, M-Medium, W-Weak

co /PO PSO1 PSO2 PSO3 PS04 PSO5
Ccol 3 3 3 3 3
cO2 3 3 3 3 3
CO3 3 3 3 3 3
CO4 3 3 3 3 3
CO5 3 3 3 3 3
Weightage 15 15 15 15

Weighted percentage  of =
Course Contribution to Pos e 3.0 3.0 3.0 3.0

Level of Correlation between ’SO’s and CO’s
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Title of the Conrse  [Econometries / Population Studies
Paper Number Elective — VI
Year 11 Course
Cat - i 23K4SECS6:2
egory Core Semester Vi Credits 3 Code
Instructional Hours Lecture Tutorial Lab Practice Total
per week 4 1 5 5
Objectives of the 1.To identify appropriate sources of data with basic vital statistics analyses
Course 0. To relate the population with standardized death rates
the survival and death rates

3. To utilize the mortality table to find
4. To analyze the birth rate used to des¢

ribe fertility in the populations

Course Qutline

[Unit 1 Introduction
Objective behind building
model building, role o
General linear mode

econometric maodels, nature of econometrics,
f econometrics, structural and reduced forms.
1 (GLM).Estimation under linear restrictions.

UNIT II Multicollinearity
Introduction and concepts, detect
kests and solutions of multicollinearity,

ion of multicollinearity, consequences,
specification error.

Unit I1T Vital Statistics
Definition, Nature, Scope and Methods of vita
Population — Development of Population Studies in India.

| gtatistics data - Measurement O

Unit IV Risk Measures
Ratios, Proportions, and Rates — its properties,
IMorbidity Rates: Inciden
Definilion, propertics, uses and simple problems.

uses and simple problems;
ce proportions, Incidence rates, Prevalence rates

Unit V  Fertility Rates
Crude Birth Rate - General Fertility Rate - Age Specific Fertility

Fertility Rat
L Replacement level Fertility - Birth order statistics - Chil

Specific Fertility Measures — Theory and Problems.

Raie - Toial

e - Gross Reproduction Rate (GRR) - Net Reproduction Rate (NRR)
d Women ratio - Orde

[Extended  Professional
Component (is a part of

Questions related to the above topics, from various competitive
axaminations UPSC / TRB /NET / UGC — CSIR / GATE / TNPSC/

internal component only, others to be solved
Not to be included in the {(To be discussed during the Tutorial hour)

External Examination
question paper)
Skills acquired from this Knowledge, Problem Solving, Analytical ability, Professional
course Competency, Professional Communication and Transferrable Skill
Reference Books 1. Gujarati, D. and Sangeetha, S. (2007): Basic Econometrics, 4th
Edition, McGraw Hill Companies.
2. Johnston, J. (1972): Econometric Methods, 2nd Edition, McGraw

Hill International.
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Course learning Outeome (for Mapping with POs and

PSOs) Stadents will be able to
CLO-1 Distinguish between proper and improper
finction as the sum of its partial fractions.
CLO-2 Demonstrate  the  knowledge
approximation ol series including binomial, expol
CLO-3 Solve problems about polynomials with re
roots. Explain the relationship between the derivative ol a function as a

fractions. lixpress an algebraic

o determine the sums, cxpansion and
rential, logarithmic and fourier.

al coclficients, imaginary and irrational
function and the

notion of the derivative.
CLO-4 Caleulate limits of a function.
CLO-5 Obtain the nth derivative in suceessive differentiation. Apply Euler’s theorem

on homogenous function
CLO-6 Obtain the mathematical knowledge and skills for the better understanding of

statistics as a mathematical scicnce
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