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SchemeofExaminationandCourseStructure
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THIRUVALLUVAR UNIVERSITY.

B.Sc STATISTICS

(TheRevisedSyllabusshallbeEffectivefromtheAcademicYear2023-2024
Onwards)

Introduction:

ProgrammeOutcome,ProgrammeSpecificOutcomeandCourseoutcome

Statistics is the study of Data and extracting knowledge in the data using
various methods and techniques, analyze and interpret data, taking data
driven predictions and decisions. It also helps data collection through
sampling techniques, that is to 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
domains. The key core areas of study in Statistics include Descriptive
Statistics, Probability Theory, Sampling techniques, Matrix and Linear
Algebra, Distribution Theory, Estimation Theory, Testing of Statistical
hypotheses, Stochastic processes, Regression analysis, Design of
Experiments, Demographyand Official Statistics. The Bachelor‘s Degree
B.Sc. Statistics is awarded to the students on the basis of knowledge,
understanding, skills, attitudes, values and academic achievements
expected to be acquired by learners 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 studyof related areas like Computer science,
IndustrialStatistics,MathematicalStatistics,BusinessStatisticsandmany
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 byformulating

them in the language of Statistics, describe

Statistical

ideas

frommultipleperspectivesand explainfundamentalconceptsofStatistics to

those non-Statistics users.

This syllabus is aimed at preparing the students to cope with the

latest developments and compete with students from other universities

and put them on the right track. Along with this, students are equipped

with skill enhancement courses like Research methodology, Statistical

packages and R language.

% CARRIERINSTATISTICS

After the completion of under graduate course, students can

pursue higher education in the field of statistics, professional courses and

research level studies.

Postgraduates Professional Statistical Competitive

Courses Software Exams
M.ScStatistics M.B.A STATA UPSC
M.Stat M.C.A SPSS SSC
M.ScDataScience/DataAnalytics C.A Minitab IAS
M.ScOperationsResearch LC.W.A R IFS
M.ScActuarialScience FRM SAS ISS
M.ScinLibraryandInformationScience CF.A SAP SSS
M.ScinQuantitativeEconomics C.CA ERP CSO
M.AEconomics Python NSSO
M.Pharm MATLAB IAMR
P.GDiplomainStatisticalMethodswith MaxStat. ICMR
Applications




% JOBOPPURTUNITIES

JobsopportunitiesinStatisticsField Jobopportunitiesinotherfields
Statistician BusinessAnalyst
StatisticsInvestigator(TNPSC) Chartered Accountant
Actuarial Analyst Economist
BlockHealthStatistician(TNPSC) FinancialManager
DataScientist Financial Trader
DataAnalyst InsuranceUnderwriter
MarketResearcher MachineLearningEngineer
OperationalResearcher ResearchScientist(Maths)
Bio-Statistician PythonDevelopers
Meteorologist AssistantDirector(DPES)
StatisticsSubjectMatterExpert SeniorManager—Research
StatisticsatUpthinkExpert(Tutor) CivilServiceFastStreamer
Youngprofessional(Statistics)inMOSPI ProjectTechnical Officer
AgricultureStatistical Officer BankingSectors
FieldOfficer(Statistics) TraineeDataAnalyst

LEARNINGOUTCOMES-BASEDCURRICULUMFRAMEWORKGUIDELINESBASED
REGULATIONS FORUNDERGRADUATEPROGRAMME

Programme: U.G.

Duration: 3years[UG]
Programme PO1: Disciplinary Knowledge: Capable of demonstrating comprehensive
Outcomes: knowledge and understanding of one or more disciplines that form a part of

an undergraduate Programme of study

PO2: Communication SKkills: Abilityto express thoughts and ideas effectively
in writing and orally; Communicate with others using appropriate media;
confidently share one‘s views and express herself/himself; 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;analyseandevaluateevidence,arguments,claims,beliefson
thebasisofempiricalevidence;




identify relevant assumptions or implications; formulate coherent
arguments; critically evaluate practices, policies and theories by following
scientific approach to knowledge development.

PO4: Problem solving: Capacityto extrapolate from what one has learned and
apply their competencies to solve different kinds of non-familiar problems,
rather than replicatecurriculum content knowledge; and applyone‘ learning
to real life situations.

POS: Analytical reasoning: Ability to evaluate the reliability and relevance of
evidence; identify logical flaws and holes in the arguments of others;
analyze and synthesize data from a variety of sources; draw valid
conclusions and support them with evidence and examples and addressing
opposing viewpoints.

PO6: Research-related skills: A sense of inquiry and capability for asking
relevant/appropriate  questions, problem arising, synthesizing and
articulating; Ability to recognize cause-and-effect relationships, define
problems, formulate hypotheses, test hypotheses, analyze, interpret anddraw
conclusions from data, establish hypotheses, predict cause-and-effect
relationships; abilityto plan ,execute and report the results of an experiment
or investigation

PO7: Cooperation/Team work: Ability to work effectively and respectfully
with diverse teams; facilitate cooperative or coordinated effort on the partof
a group, and act together as a group or a team in the interests of a common
cause and work efficiently as a member of a team

POS8: Scientific reasoning: Ability to analyze, interpret and draw conclusions
from quantitative/qualitative data; and critically evaluate ideas, evidence
and experiences from an open-minded and reasoned perspective.

PO9: 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 variety of
learning situations, demons treatability to access, evaluate, and use avariety
of relevant information sources; and use appropriate software for analysis
of data.

PO11: Self-directed learning: Ability to work independently, identify
appropriate resources required for a project, and manage a project through
to completion.




PO12: Multicultural competence: Possess knowledge of the values andbeliefs
of multiple cultures and a global perspective; and capability to effectively
engage in a multicultural society and interact respectfully with diverse

groups.

PO13: Moral and ethical awareness/reasoning: Ability to embrace
moral/ethical values in conducting one‘s life, formulate aposition/argument
about an ethical issue from multiple perspectives, and use ethical practices
in all work. Capable of demon starting 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.

PO14:Leadership readiness/qualities: Capabilityfor mappingout thetasks 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 guidepeopleto theright destination in asmooth and efficient way.

PO15: Lifelong learning: Ability to acquire knowledge and skills, including
learning how to learn™, 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 workplace
throughknowledge/skilldevelopment/reskilling.

Programme
Specific
Outcomes:

PSO1: To enable students to apply basic microeconomic, macroeconomic and
monetary concepts and theories in real life and decision making.

PS0O2:To sensitize students to various economic issues related to Development,
Growth, International Economics, Sustainable Development and
Environment.

PSO3: To familiarize students to the concepts and theories related to Finance,
Investments and Modern Marketing.

PSO4: Evaluate various social and economic problems in the society and
develop answer to the problems as global citizens.

PSOS: Enhance skillsof analytical and critical thinking to analyze effectiveness
of economic policies.




PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS
PSO1 Y Y Y Y Y Y Y Y
PSO2 Y Y Y Y Y Y Y Y
PSO3 Y Y Y Y Y Y Y Y
PSO4 Y Y Y Y Y Y Y Y
PSO5 Y Y Y Y Y Y Y Y

3-Strong,2-Medium,1-Low

HighlightsoftheRevampedCurriculum:

Student-centric, meeting the demands of industry & society, incorporating industrial components,
hands- on training, skill enhancement modules, industrial project, project with viva-voce, exposure to
entrepreneurial skills, training for competitive examinations, sustaining the quality of the core
components and incorporating application oriented content wherever required.

The Core subjects include latest developments in the education and scientific front, advanced
programming packages allied with the discipline topics, practical training, devising mathematical
models and algorithms for providing solutions to industry/real life situations. The curriculum also
facilitates peer learning with advanced mathematical topics in the final semester, catering to the needs
of stakeholders with research aptitude.

The General Studies and Mathematics based problem solving skills are included as mandatory
components in the Training for Competitive Examinationscourse at the final semester, a first of its
kind.

The curriculum is designed so as to strengthen the Industry-Academia interface and provide more job
opportunities for the students.

The Industrial Statistics course is newly introduced in the fourth semester, to expose the students to
real life problems and train the students on designing a mathematical model to provide solutions to the
industrial problems.

The Internship during the second year vacation will help the students gain valuable work experience,
that connects classroom knowledge to real world experience and to narrow down and focus on the
career path.

Project with viva-voce component in the fifth semester enables the student, application of conceptual

knowledge to practical situations.



The state of art technologies in Conducting a Explain in a scientific and systematic wayand arriving at
a precise solution is ensured. Such innovative provisions of the industrial training, project and
internships will give students an edge over the counterparts in the job market.

State-of Art techniques from the streams of multi-disciplinary, cross disciplinaryand inter disciplinary

nature are incorporated as Elective courses, covering conventional topics to the latest - Artificial

Intelligence.
ValueadditionsintheRevampedCurriculum:
Semester NewlyintroducedComponents Outcome/Benefits
I FoundationCourse » Instillconfidenceamongstudents

Toeasethetransitionoflearning » Createinterestforthesubject
from higher secondary to higher
education,providinganoverview
of the pedagogy of learning
Literature and analyzing the
world through the literary lens
gives rise to a new perspective.

LILIILIV Skill Enhancement papers
(Discipline centric / Generic /
Entrepreneurial)

Industryreadygraduates
Skilledhumanresource
Studentsareequippedwithessential
skills to make them employable

Y V V

» Training on language and communication
skills enable the students gain knowledge
and exposure in the competitive world.

» Disciplinecentricskillwillimprovethe
Technical know how of solving reallife
problems

HLIV,V&VI Electivepapers » Strengtheningthedomainknowledge

» IntroducingthestakeholderstheState-of
Arttechniquesfromthestreamsofmulti-
disciplinary, cross disciplinary and inter
disciplinary nature

» Emerging topics in higher education/
industry/communicationnetwork/health
sector etc. are introduced with hands-on-
training.

v ElectivePapers » Exposuretoindustrymouldsstudents
in to solution providers

» GeneratesIndustryreadygraduates

» Employmentopportunitiesenhanced




\% Electivepapers

» Self-learningisenhanced
» Applicationoftheconcepttorealsituation is
conceived resultingin tangible outcome

VI Electivepapers
» Enrichesthestudybeyondthecourse.
» Developingaresearchframework
and presenting their independent
andintellectualideaseffectively.
ExtraCredits: » Tocatertotheneedsofpeerlearners

foradvancedLearners/Honorsdegree

/researchaspirants

SkillsacquiredfromtheCourses

Knowledge,ProblemSolving,Analyticalability,
Professional Competency, Professional

Communication and Transferrable Skill
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CreditDistributionforUGProgrammes

Seml Cred it H SemlI Cred it H SemlIII Cred it H SemlV Cred it H SemV Cred it H SemVI Cred it H
Part 1. 3 6 Part..1. 3 6 Part..1.Language— 3 6 Part..1. 3 6 5.1 4 5 6.1Core 4 6
Language— Language Tamil Language— Core Course—CC
Tamil —Tamil Tamil Course X1
—\CCIX
Part.2 3 6 Part..2 3 6 Part..2 3 6 Part..2 3 6 52 4 5 6.2Core 4 6
English English English English Core Course—CC
Course— X1V
CCX
1.3Core 5 6 2.3 5 5 3.3Core 5 5 4.3Core 5 5 5. 4 5 6.3Core 4 6
Course—CC CoreCourse— Course—CC Course—-CC 3.Core Course—CC
I CCIII A\ Vil Course XV
Corelndustry CC-XI
Module
1.4Core 5 5 24 5 5 3.4Core 5 5 4.4Core 5 5 5. 4 5 6.4 3 5
Course—CC Core Course-CC Course-CC 4.Core Elective-VII
I Course— VI VI Course—/ Generic/
CCIvV Project Disciplin
withviva- eSpecific
voce CC-
XII
1.5 3 5 2.5 3 6 3.5Elective III 3 5 4.5 3 6 55 3 4 6.5 3 5
Electivel Electivell Generic/Discipline ElectivelV ElectiveV Elective
Generic/ Generic/ Specific Generic/ Generic VIII
Discipline Disciplin Discipline /Discipline Generic/
Specific eSpecific Specific Specific Disciplin
eSpecific
1.6 Skill 2 2 2.6Skill 2 2 3.6 Skill 1 1 4.6 Skill 2 2 5.6 3 4 6.6 1 -
Enhancem Enhance Enhancement Enhancem Elective Extension
entCourse mentCourse Course SEC-4, entCourse VIGeneric Activity
SEC-1 SEC-2 SEC-6 /Discipline
Specific
1.7 Skill 2 2 2.7Skill 2 2 3.7 Skill 2 2 4.7 Skill 2 2 5.7 2 2 6.7 2 2
Enhancement- Enhance Enhancement Enhancem Value Professional
(Foundati ment CourseSEC-5 entCourse Education Compete
onCourse) Course— (Entrepreneurial SEC-7 ncySkill
SEC-3 Skill)
3.8E.V.S. 2 2 5.8 2
Summe
rInternship
/Industrial
Training
23 32 23 32 24 32 23 32 26 30 21 30

Total-140Credits




ConsolidatedSemesterwiseandComponentwiseCreditdistribution
Parts Seml SemlI SemlIII SemlV SemV SemVI Total
Credits

Partl 3 3 3 3 - - 12
Partll 3 3 3 3 - - 12
PartIIl 13 13 13 13 22 18 92
PartlV 4 4 3 6 4 3 24
PartV - - - - - - -
Total 23 23 22 25 26 21 140

*Part I. II, and Part III components will be separately taken into account for CGPA
calculation and classification for the undergraduate programme and the other components.
IV, V have to be completed during the duration of the programme as per the norms, to be

eligible for obtaining the UG degree.

MethodsofEvaluation
ContinuousInternal AssessmentTest
Assignments
e e — S
AttendanceandClassParticipation
External o
Evaluation EndSemesterExamination 75Marks
Total 100Marks
MethodsofAssessment
Recall(K1) Simpledefinitions, MCQ,Recallsteps,Conceptdefinitions
Understand/ MCQ, True/False,Shortessays,Conceptexplanations,Shortsummaryor
Comprehend(K2) Overview
Suggestidea/conceptwithexamples,Suggestformulae,Solveproblems,
Application(K3) Observe, Explain
Analyze(K4) Problem-solvingquestions,Finishaprocedureinmanysteps, Differentiate
betweenvariousideas,Mapknowledge
Evaluate(KS5) Longeressay/Evaluationessay,Critiqueorjustifywithprosandcons
Checkknowledgeinspecificoroffbeatsituations,Discussion,Debatingor
Create(K6) Presentations
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% ELIGIBILITYCONDITIONFORADMISSION

Candidates who seek admission to the Degree of Bachelor of Science in Statistics are required to have
passed the Higher Secondary Examinations (Academic or Vocational Stream) conducted by the
Government of Tamil Nadu or an examination accepted as equivalent there to by the Thiruvalluvar

University, with Statistics/ Mathematics/Business Mathematics as one of the subjects.

% DURATIONOFTHECOURSE

a) Each academic year will be divided into two semesters. The first academic year will comprise the
first and second semester, the second academic year - the third and fourth semester and the third

academic year — the fifth and sixth semester.

b) The odd semesters consist of the duration from June to November of each year and the even
semesters consist of the duration from December to April of each year. There won‘t be less than 90

working days for each semester.

% COURSEOFSTUDY

Inthefollowingsubjects, thecourseofstudywill comprisesinstructionaccordingtothesyllabusand books,

prescribed from time to time.

s EXAMINATIONS

During semester examination for each theory examination three hours is allotted. For practical
examination alsothree hours is allotted. It will be conducted at the end ofeach the year. The candidate
whohasfailed inanysubjectwillbepermittedto attendthearrearsubject(s)alongwiththesubsequent

examination.

% PROJECT

The aim of the course is to initiate students to write and present a statistical report, under the
supervision of a faculty, on some area of social interest. The project work will provide hands on training to the
students to deal with data emanating from some real — life situation and propel them to do well on so theory or
relate it to some theoretical concepts. The project should be prepared based on the own idea and interpretationof
the student. It should not be copied from anywhere. A student must consult his/her supervisor for the
preparation of the project.

Whilewritingaproject, astudentmustpresenttwoseminarsbeforethefaculties/supervisorfromthe

department.
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Internal-25 Marks
ProjectViva—Voce—75Marks

Total-100Marks

INTERNSHIP

Students should undergo the internship for aduration of fifteen days at the end of the fourth semester.
The eligible agencies to undergo internship shall be reputed multinational companies, Banking
organizations, State/Central government governing agencies’ faculty in- charge from the department
will be allotted to such students. The internship result will be declared in the fifth semester mark sheet.
The internship programme does not carry any marks. The mark sheet will be showing the report of the

guide after the viva-voce examination as Commended or Highly Commended.

14



X/
X4

X SCHEMEOFEXAMINATIONS

Theschemeofexaminationfordifferentsemesters
shallbeasfollows:Coursestructureunder

OBE (Semester-wise Details)
Branch:STATISTICS

(ForthestudentsadmittedfromtheAcademicyear

2023-2024 onwards)

MARKS TOTAL
PART [PAPER COURSE TITLEOFTHEPAPER HOURS| CREDIT | (1Al UE
CODE
SEMESTER-III
I Language Tamil- III 6 3 25 75 100
I Language English—III 6 3 25 75 100
CoreTheory— [Estimation Theory 4 4 25 75 100
A%
11 CoreTheory— [Sampling Techniques 4 4 25 | 75 100
VI
CorePrIa;ctical— Practical-II 5 5 40 60 100
Electivelll INumerical Methods 4 3 25 75 100
**SEC—4 Database Management System 2 1 25 75 100
**SEC-5 Entrepreneur Development 2 2 25 |75 100
v
sk sksk
EVS EVS 2 > 25 | 75 | 100
NO.OFCOURSES-7 [Total 32 24 240 1660 900
SEMESTER-IV
MARKS| TOTAL
PART|PAPER COURSE TITLEOFTHEPAPER | HOURS| CREDIT PART
CODE
I Language Tamil-1V 6 3 25 75 100
I Language English—-IV 6 3 25 75 100
CoreTheory— |Testing of Statistical 4 4 25 75 100
vl Hypothesis
I CoreTheory— |Actuarial Statistics 4 4 25 75 100
VIII
Elective-IV  |[Economic& Official 6 3 25 75 100
Statistics
Core Practical 11 2 2 40 60 100
Practical-II1
**SEC-6 Python 2 2 25 75 100
**SEC-7 Fundamental of Human 2 2 25 75 100
Rights.
v
NO.OFCOURSES-9 TOTAL 32 23 240 660 900
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Third Year

Semester-V
Part Listof Courses Hours | Credit
CIA | UE TOTAL
CorelX—Stochastic Process 4+1 4 25 75 100
CoreX—Regression Analysis 4+1 4 25 75 100
Part- | CoreXI- Practical IV— (Corel X&X) 4 4 40 60 100
3 CoreXII-Project(Core with Viva voce) 4 4 25 75 100
Elective V-Operations Research(Discipline 4 3 25 75 100
Specific)
Elective VI-Econometrics/Population 4 3 25 75 100
Studies
Part- | Value Education 2 2 25 75 100
4 Internship/Industrial Visit/Field Visit 2 2 25 75 100
30 26 215 585 800
Semester-VI
Part Listof Courses Hours | Credit
CIA | UE TOTAL
CoreXIII-DesignofExperiments 6 4 25 75 100
Part3 CoreXIV-—Demography 6 4 25 75 100
art> M CoreXV—_PracticalV—(CoreXI11& XIV) 5 4 40 60 100
Elective VII-StatisticalQualityControl 6 3 25 75 100
ElectiveVIII-TimeSeries/Indexnumbers 5 3 25 75 100
Part-4 | ExtensionActivity - 1 - - 100
Professional CompetencySkill Introduction 2 2 25 75 100
to R Language
30 21 215 585 700
Total

Remarks:EnglishSoftSkillTwoHourswillbehandledbyEnglishTeachers (4+2 =6

hours for English).
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TABLESHOWINGTHECOURSESOFFEREDWITHCREDITSUNDERVARIOUSPARTS
OBEPatternWitheffectfromtheAcademicYear2023-24onwards
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Course Structure

BRANCH:STATISTICS
Cre Cre Cre Cre Cre Cre
Seml dit Semll dit SemlIII dit SemlV dit SemV dit SemVI dit
11 21 5.1Core 6.1Core
o 3 C 3 3.1.Language 3 4.1.Language 3 Course— 4 Course— 4
Language Language \CCIX CCXII
5.2Core 6.2Core
1.2English 3 2.2English 3 3.2English 3 4.2English 3 Course— 4 Course— 4
CCX CCX1vV
4.3CoreCourse—
1.3Core 2.3Core 3.3 Core CCVII 5.3.Core 6.3Core
Course— 5 Course — 5 Cour.se—C cv 5 Corelndustry 5 Course 4 Course— 4
CCI CC Module CC-XI CC XV
11T
5.3 .Core/: 6.4Elective
1.4Core 2.4Core 3.4 Core 4.4CoreCourse— Cogrse— -VII
Course— 5 Course — 5 Course—CC 5 CCVII 5 Pr.oljle(.:t 4 Generic/ 3
CCII CC VI withviva- Discipline
v Cg.);(eﬂ Specific
1.5 . . 54 6.5Elective
Electivel 2.5 . 3.5 Electlye 4.5Elect1yeIV ElectiveV VI
) Elective III Generic/ Generic/ . .
Generic/ 3 3 . 3 L 3 Generic/ 3 Generic/ 3
Discinli II Discipline Discipline Discinli Discioli
1SCIpline Generic/ Specific Specific 1scipline 1scipine
Specific Disciplin Specific Specific
ee
Specific




1.6 Skill 2.6 Skill 3.6 Skill 4.6 Skill 5.5
Enhanceme Enhancement Enhancement i Elective V1 6.6
Enhancement ; )
ntCourse 2 Course 2 | CourseSEC-4, 1 Course 2 Generic/ 3 Extension 1
SEC-1 SEC-2 DBMS SEC-6 Discipline Activity
(NME) (NME) Specific
1.7 Skill 2.7 Skill . . 6.7
3.7 Skill 4.7 Skill )
Enhanceme Enhancement 2 Enhancement 2 Enhancement 2 éfu\é:i;?l 2 Iérofess;onal 2
nt- Course- CourseSEC-5 CourseSEC-7 ompetency
(Foundation SEC-3 . Skill
(Entrepreneurt
Course)
al Skill)
38E.V.S >-8Summer
; Internship )
/Industrial
Training
23 23 24 23 26 21
TotalCreditPoints 140




DIFFERENTTYPESOFCOURSES

CoreCoursesCC
S.No. | CourseNo. Titleofthe course

1 I DescriptiveStatistics

2 II ProbabilityTheory

3 I MatrixandLinearAlgebra

4 v DistributionTheory

5 A% EstimationTheory

6 VI SamplingTechniques

7 VII TestingofStatisticalHypothesis
8 VIII ActuarialStatistics

9 IX StochasticProcesses

10 X RegressionAnalysis

11 XI Practical-IV

12 XII Project(CorewithVivaVoce)

13 XIII DesignofExperiments

14 X1V Demography

15 XV Practical-V
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SEMESTER-III

TitleoftheCourse Estimation Theory
PaperNumber Core-V
Category Core Year II Credits 4 Course
Semester I Code
InstructionalHours Lecture Tutorial LabPractice Total
perweek 4 -- -- 4

Pre-requisite

Numbertheoryand Arithmetic

Objectives of the

Course

Themainobjectivesofthiscourseare:
1. To EmphasizeontheConceptofPointEstimationandInterval
Estimation.
Tolearnpropertiesofagoodestimator
Tounderstandvariousmethodsofestimation

CourseOutline

Unitl
Point estimation — Estimator — Consistency and Un biasedness

— Efficiency and asymptotic efficiency — Estimators based on
sufficientstatistics-NeymanFactorizationtheorem(statementonly)

—Simpleillustrations

Unit I Minimumvariance unbiasedestimators— Cramer — Rao Inequality —
Rao Blackwell theorem — Simple illustrations

Unit IIIMethods of Estimation — Methods of Maximum likelihood and
moments — Properties of estimators obtained by these methods — Simple
illustrations

Unit-1V 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 lossfunction
— Notion of Minimax estimation — Simple illustrations.

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

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

(TobediscussedduringtheTutorialhour)

ExternalExamination
questionpaper)
Skillsacquiredfromthis Knowledge,ProblemSolving,Analyticalability,Professional
course Competency,Professional Communication andTransferrableSkill
RecommendedText 1. GuptaS.C.andKapoorV.K.(2007):FundamentalsofMathematical

Statistics, Sultan Chand Sons, New Delhi.

2. P.R.Vittal(2002):MathematicalStatistics,MarghamPublications,Chennai.

3. AshokK.Bansal(2007):BayesianParametricInference,NarosaPublishing
House.

4. Mood,A.M.Graybill,F.A.andBoesD.C.(1974):IntroductiontoTheory of

Statistics, McGraw — Hill.
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ReferenceBooks

1. Rohatgi,V.(1976): AnIntroductiontoProbabilityTheoryand
Mathematical Statistics, Wiley Eastern.

2. GoonA.M.GuptaM.K.andDasB.(1980): AnOutlineof
Statistical Theory, Vol II, World Press, Calcutta

1. SanjayAroraandBansiLal(1989):NewMathematical
Statistics, Satya Prakasam, New Delhi.

2. Hodges,J.L.andLehman,E.L(1964):BasicConceptsof Probability and
Statistics, Holden Day.

3. Dr.A.Santhakumaran(2004):ProbabilityModelsandtheir
Parametric Estimation

Websiteand
e-LearningSource

e-books,tutorialsonMOOC/SWAY AMcoursesonthesubject

CourseLearningOutcome(forMappingwithPOsand PSOs)

Studentswillbeable to

CLO-1estimatepopulationparameters

CLO-2identifygoodestimatorsanditsproperties

CLO-3deriveintervalestimatorsofaparameter
CLO-4estimateparametersusingvariousestimationmethodsandidentifythebestamongthe estimators
CLO-5handledataandcanestimatepopulationparameters
CLO-6realizetheapplicationofdifferenttypesofestimators

PSO1| PSO2| PSO3( PSO4| PSOS| PSO6| PSO7| PSO8| PSO9
CLOYf S S M M M S S S M
CLOZ S S S S M S S S M
CLO3 S S S M S M S S M
CLO4 S S S M S S S S M
CLOYy S S M M M S S S M
CLOq S M M S M S S S M

CO-POMapping(CourseArticulationMatrix)S-Strong, M-Medium,W-Weak

CO /PO PSO1 PSO2 PSO3 PSO4 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
Weightedpercentageof

Cou%seColzltributi(;gntoPos 3.0 3.0 3.0 3.0 3.0

LevelofCorrelationbetweenPSO’sandCO’s
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TitleoftheCourse SamplingTechniques
PaperNumber Core-VI
Category Core Year I Credits 4 Course
Semester I Code
InstructionalHours Lecture Tutorial LabPractice Total
perweek 4 -- -- 4

Pre-requisite

DescriptivestatisticsandProbabilitytheory

Objectives of the

Course

Themainobjectivesofthiscourseare:
Toknowthebasicoperationsofsampling
Tostudythetheoryandapplicationsof SRS
TolearnpracticalusesofStratification
ToapplySystematicandPPSSamplinginrealtime
problems.

=

CourseOutline

Unitl
Basic concepts of sample surveys — Advantages of Sampling —
Principal steps in Sample survey, Sampling unit — Sampling frame — Censug
—ProbabilitySampling,Alternativestoprobabilitysampling, MeanSquare
Error.

Unit I1
Simple random sampling, Methods of selection, Sampling with 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 proportionsand
continuous data.

Unit ITT

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,Neymanallocationandoptimumallocation,Estimationofgain
due to stratification.

Unit-1V

Systematicsampling—Relationtoclustersampling, Estimationof
populationmeananditssamplingvariance-Comparisonofsystematic
samplingwithstratifiedrandomsamples.Systematicsamplingintwo dimensions.

Unit-V

Varying Probability sampling, Selection of one unit with PPS, PPS
Sampling with replacement, Estimator for population total and its variance
Selection procedures,

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

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

(TobediscussedduringtheTutorialhour)

ExternalExamination
questionpaper)
Skillsacquiredfromthis Knowledge,ProblemSolving,Analyticalability,Professional
course Competency,Professional Communication andTransferrableSkill
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RecommendedText

1. Cochran, W.G. (1978) : Sampling Techniques, John Wiley
Eastern

2. MurthyM.N.(1967):SamplingTheoryandMethods,Statistical
Publishing Society, Calcutta

ReferenceBooks

1. Singh. D. and ChaudryF.S. (1986) : Theory and Analysis of Sample
Surveys Design Wiley Eastern Ltd.
2. Sampath.S,(2001),SamplingTheoryandMethods,CRCPress.

Websiteand
e-LearningSource

e-books,tutorialsonMOOC/SWAY AMcoursesonthesubject
http://ocw.jhsph.edu/courses/statmethodsforsamplesurveys/pdfs/1
ecture2.pdf
https://www.questionpro.com/blog/stratified-random-
sampling/https://www.scribbr.com/methodology/systematic-
sampling/http://home.iitk.ac.in/~shalab/sampling/chapter7-

sampling-
varying-probability-sampling.pdf

CourseLearningOQutcome(forMappingwithPOsandPSOs)

Studentswillbeable to

CLO-1 Know the difference between census and sampling.
CLO-2Understandbasicoperationsandadvantagesofsampling
CLO-3 Understand widely used sampling techniques
CLO-4Knowtoestimatepopulationinformationusingsampling
CLO-5Applysamplingtechniquesinrealtimeproblems
CLO-6identifysuitablesamplingtechniqueforareallifesurvey

PSO1| PSO2| PSO3| PSO4| PSO5| PSO6| PSO7| PSO8| PSO9
CLOY S S M M M S S S M
CLO2 S S S S M S S S M
CLO3 S S S M S M S S M
CLO4 S S S M S S S S M
CLOy S S M M M S S S M
CLOq S M M S M S S S M
CO-POMapping(CourseArticulationMatrix)S-Strong,M-Medium,W-Weak
CO /PO PSO1 PSO2 PSO3 PSO4 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
CourseContributiontopos | > 30 30 30 30

LevelofCorrelationbetweenPSO’sandCO’s
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TitleoftheCourse NumericalMethods
PaperNumber Elective-III(DisciplineSpecific)
Category Core Year II Credits 3 Course
Semester I Code
InstructionalHours Lecture Tutorial LabPractice Total
perweek 4 -- 4

Pre-requisite

BasicArithmeticandcalculus

Objectives of  the

Course

Themainobjectivesofthiscourseare:
1. Tointroducethestudyofalgorithmsthatusednumerical

approximation for the problems of Mathematical analysis.
2. Tosolvemathematicalproblemsnumerically

CourseOutline

Unit | The Solution of Numerical Algebraic and
TranscendentalEquations:BisectionMethod,IterationMethod,
RegularFalsiMethod,Newton—RaphsonMethod.

Unit IISolution 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 Newton’s Backward Interpolation
Formula, Evaluation of missing terms.

Unit 11T CentralDifferencelnterpolationFormulaForEquallntervals:
Guass Forward Interpolation Formula, Guass Backward Interpolation
Formula, Sterling’s Formula.

Unit-IV InterpolationwithUnequal Intervals:
Divided Differences, Newton’s Divided Differences Interpolation Formula,
Lagrange’s Interpolation Formula and Inverse Lagrange’s Interpolation.

Unit-VNumerical Differentiation: Numerical Differentiation based on
Newton’s Forward and Backward Interpolation Formula — Computation of
Second order derivatives.

Numerical Integration: General Quadrature formula for equidistantordinates
Trapezoidal Rule, Simpson’s 1/3™ Rule, Simpson’s 3/8"™ Rule and Weddle’s
Rule.
Numerical Solution of Ordinary Differential Equations: Taylor Series
MethodandRunge—KuttaMethod.(SimpleProblemsOnlyWithout
Derivation)

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

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

(TobediscussedduringtheTutorialhour)

ExternalExamination
questionpaper)
Skillsacquiredfromthis Knowledge,ProblemSolving,Analyticalability,Professional
course Competency,Professional Communication andTransferrableSkill
RecommendedText 1. Kandasamy,P.,Thilagavathy,K.(2003):CalculusofFiniteDifferences
and Numerical Analysis, S.Chand Publications.
2. Balasubramaniam and Venkatraman(1972): Numerical mathematics
part I and II by Rochouse and Sons
ReferenceBooks 1. Kalavathy,S.,andThomson.(2004):NumericalMethods, Vijay Nico::le

Publications.

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

4. GeraldWheatley,(1970): AppliedNumerical Analysis,Pearson
Education Publications.

5. Jain,M.K.,lyengar,S.R.,Jain,R.K.,(1994):NumericalMethods
Problems and Solutions, New Age International Publishers.

Websiteand e-books,tutorialsonMOOC/SWAY AMcoursesonthesubject
e-LearningSource

www.nptel.com

CourseLearningOutcome(forMappingwithPOsandPSOs)

Studentswillbeable to
CLO-1Solvenumericallyequationsthatcannothavedirectsolution
CLO-2 solve system of linear equations
CLO-3understandtheneedofinterpolation
CLO-4 handle numerical differentiation
CLO-5 do integration numerically
CLO-6getafoundationonalgorithmstosolveamathematicalproblem
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PSO1| PSO2| PSO3|( PSO4| PSOS| PSO6| PSO7| PSO8| PSO9
CLOY S S M M M S S S M
CLO2 S S S S M S S S M
CLO3 S S S M S M S S M
CLO4 S S S M S S S S M
CLO§y S S M M M S S S M
CLOq S M M S M S S S M

CO-POMapping(CourseArticulationMatrix)S-Strong, M-Medium,W-Weak

CO /PO PSO1 PSO2 PSO3 PSO4 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
Weightedpercentageof 30 3.0 3.0 3.0 3.0

CourseContributiontoPos

LevelofCorrelationbetweenPSO’sandCO’s
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TitleoftheCourse

Practical-1I(CalculatorBased)

PaperNumber

COREPRACTICAL-II

Category Core

Year II

Semester I Credits 2 CourseCode

InstructionalHours
perweek

Lecture Tutorial LabPractice Total

2 R - 2

Objectives of  the
Course

Themainobjectivesofthiscourseare:

1. Toenablethestudentstogainpractical knowledgeofestimationof
parameters and its interval.

2. Toknowthebasicoperationsofsampling

3. Tostudythetheoryandapplicationsof SRS

4. TolearnpracticalusesofStratification

5. ToapplySystematicandPPSSamplinginrealtimeproblems.

CourseOutline

Unit I Estimation of parameters of statistical model — Multinomia
distribution, exponential, binomial and Poisson distribution —Construction o
Confidence intervals for mean and variance

Unitll Methodofmaximumlikelihoodandmethodofmoments.

Unitlll  SimplerandomSampling
DrawingSample from thePopulation with and without Replacement —
Estimation of PopulationMean, Total Variance and itsStandardError.

UnitlV  StratifiedrandomSampling
Estimationof Mean,Varianceof the PopulationMeans — Varianceof the
estimator of Mean under Proportional and Optimal allocations.

UnitV  Systematicrandomsampling
Estimation of Mean and Variance — Comparison of Simple Random
Sampling,StratifiedRandomSamplingandSystematicRandomSampling.

Note:

QuestionPaperSetting:

Squestionsaretobeset withoutomittinganyunit. Allquestionscarryequal
marks.Any3 questions are to be answered in 3 hours duration.

ExaminationsDistributionofMarks

University Examinations (Written Practical) 60MarksCIA (Including

Practical Record)
Total

40Marks
100Marks
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SKILLENHANCEMENT IV:DATABASEMANAGEMENTSYSTEMS

Hours/Week:2 Credits:1

Unit 1
Introduction to Databases and Transactions What is database system, purpose of database system, view of data,

relational databases, database architecture, transaction management.

Unit 2
DatabasedesignandERModel:Overview,ER-Model,Constraints, ER-Diagrams,ER DIssues,weakentity sets,

Codd’s rules, Relational Schemas.

Unit 3
Relational AlgebraandCalculusRelationalalgebra:introduction,Selectionandprojection,setoperations, renaming,

Joins, Division, syntax, semantics.
Unit 4

Operators,groupingandungrouping,relationalcomparison.Calculus: Tuplerelationalcalculus,Domainrelational

Calculus, calculus vs. algebra, computational capabilities.

Unit 5

Aconstraint,Viewsand SQL whatisconstraints,types of constrains,Integrityconstraints, SQL:datadefinition, aggregate

function, Null Values, nested sub queries, Joined relations.

BOOKSFORREFERENCES

1. ASilberschatz,HKorth,SSudarshan,“DatabaseSystemandConcepts”,fifth Edition
2. McGraw-Hill,Rob,Coronel,“DatabaseSystems”,SeventhEdition,Cengagel earning.
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SKILLENHANCEMENT V:ENTREPRENEURDEVELOPMENT

Hours/Week:2 Credits:2

Unit I

IntroductiontoEntrepreneurship:Meaningandconceptof entrepreneurship.

Unit II
Historyofentrepreneurshipdevelopment,roleofentrepreneurshipineconomicdevelopment,Mythsabout

entrepreneurs, agencies in entrepreneurship management - types of entrepreneurs.

Unit ITT
TheEntrepreneur-Whytobecomeentrepreneur,theskills/traitsrequiredtobeanentrepreneur,Creativeand Design

Thinking, the entreprencurial decision process, skill gap analysis, and role models.

Unit IV
Communication-Importanceofcommunication,barriersandgatewaystocommunication,listeningtopeople, the

power of talk, personal selling, risk taking & resilience, negotiation.

Unit V
Introductiontovariousformsofbusinessorganization(soleproprietorship,partnership,corporations,Limited Liability

Company), mission, vision and strategy formulation.

BOOKSFORREFERENCE
1.  Ramachandran,EntrepreneurshipDevelopment,McGrawHill

2. Katz EntrepreneurshipSmallBusiness,McGrawHill
3.  ByrdMegginson,SmallBusinessManagementAnEntrepreneur’sGuidebook7thed,McGrawHill
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SEMESTER-1V

TitleoftheCourse

TestingofStatisticalHypothesis

PaperNumber

CoreVIl

Category Core

II
v

Credits 4 Course

Code

Year
Semester

InstructionalHours
perweek

LabPractice Total

Lecture Tutorial
3 1

Pre-requisite

Estimationtheoryanddistributiontheory

Objectives of  the

Course

Themainobjectivesofthiscourseare:
Tomakefamiliarwithtestingconcepts
TounderstandtheconceptofMostPowerful test
TounderstandtheLikelihoodratiotestsandtheir uses
Toapplytestsforsamplesfromunknown distributions

W

4

CourseOutline

Unitl
Statistical Hypothesis — Null and Alternative Hypothesis — Simpleand
Composite hypothesis — Critical region — Type-I and Type-II error —|

MostPowerfultest—-UniformlyMostpowerfultest-NeymanPearson

Lemma—Simpleproblems.

Unit I1
Likelihoodratiotest—Testsofmeanofanormalpopulation—Equalityof

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

Equality of variances of two normal populations.

Unit 111
Chi-square tests, Distribution of quadratic forms, Test of equality

ofseveralmeans,AnalysisofVariance.CorrelationandRegression

testing.

Unit-1V

Exacttestsbasedontdistribution—Onesampletests-onesidedandtwo

sided tests — Variance known and Variance unknown — Two sample tests —
One sided and two sided - Variance known and Variance unknown.

Unit-V
Nonparametricmethods—Confidenceintervalfordistribution

quantiles—Tolerancelimitsfordistributions.Signtest, Wilcoxon test.

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

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

(TobediscussedduringtheTutorialhour)

ExternalExamination
questionpaper)
Skillsacquiredfromthis Knowledge,ProblemSolving, Analyticalability, Professional
Course Competency,Professional Communication andTransferrableSkill
RecommendedText 1. RobertV.HoggandAllenT.Craig(1978), Introductionto

Mathematical Statistics,4thedition,MacmillanPublishingCo.,Inc.
NewYork
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2.AnIntroductiontoProbabilityandStatistics(2001),Rohatgi.V.K, and

A.K.Md.EhsanesSaleh, John Wiley & Sons

ReferenceBooks

GuptaS.C. and Kapoor V.K. (1991) : Fundamentals ofMathematical
Statistics, Sultan Chand & Sons.
GoonA.M.GuptaM.K.andDasGuptaB(1980): Anoutlineof Statistical
Theory, Vol.Il World Press Calcutta.
Mood A.M. Graybill F.A. and Boes D.C.B (1980) : Introduction to
the Theory of Statistics 3/e, McGraw Hill, New York.
Gibbons,J.D.(1971):Non-ParametricStatisticalInference, McGraw
Hill.

Websiteand
e-LearningSource

e-books,tutorialsonMOOC/SWAY AMcoursesonthesubject

http://fisher.stats.uwo.ca/faculty/kulperger/SS3858/Handouts/np

lemma.pdfhttps://www.sciencedirect.com/topics/mathematics/u

niformly-
most-powerful-

testhttps://www.probabilitycourse.com/chapter8/8 4 5_likelihoo

d

ratio tests.phphttps://www.statisticshowto.co

m/probability-and-
statistics/statistics-definitions/parametric-and-non-
parametric-data/

CourseLearningOutcome(forMappingwithPOsandPSOs)

Studentswillbeable to

CLO-1 frame hypotheses about population in real life research

CLO-2 identify suitable testing procedure for given hypotheses
CLO-3comparetwopopulationsusingsamplestakenfromthem

CLO-4 Compare populations in its means and variances separately
CLO-5identifysituationstoapplyparametricandnonparametrictests
CLO-6 interpret results of a hypothesis testing

PSO1| PSO2| PSO3| PSO4| PSOS| PSO6| PSO7| PSO8| PSO9
CLO1f S S M S M S S S S
CLOZ S S S S M S S S S
CLOY S S S M S M S S M
CLO4 S S S M S S S S M
CLO§ S S S M M S S S M
CLOq S M M S M S S S M

CO-POMapping(CourseArticulationMatrix)S-Strong, M-Medium,W-Weak

CO /PO PSO1 PSO2 PSO3 PSO4 PSO5
CO1 3 3 3 3

CO2 3 3 3 3

CO3 3 3 3 3

CO4 3 3 3 3

CO5 3 3 3 3

Weightage 15 15 15 15

Weighted percentage of

CourseContributiontoPos 30 30 30 30 3

LevelofCorrelationbetweenPSO’sandCO’s
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TitleoftheCourse

ActuarialStatistics

PaperNumber CoreVIII
Category Core Year I Credits 4 Course
Semest v Code
er
InstructionalHours Lecture Tutorial LabPractice Total
perweek 3 1 -- 4
Pre-requisite Basicarithmetic

Objectives of  the

Course

Themainobjectivesofthiscourseare:

1. Itdevelopsagreaterunderstandingofstatisticalprinciplesandtheir
application in actuarial statistics.
Describethecoreareasofactuarialpracticeandrelateto
thoseareasactuarialprinciples,theoriesandmodels.
Itgivestheunderstandingoftheapplicationknowledgeofthelife
insurance environment.

CourseOutline

Unitl
Simpleandcompoundinterest,presentvalueandaccumulatedvalues of
fixed rate, varying rate of interest

Unit-11 Mortality:Gompertz-Makehamlawsofmortality
-lifetables. Annuities: Endowments,Annuities,Accumulations,
Assurances, Family income benefits.

Unit [IIPolicyValues:Surrendervaluesandpaidup
policies,industrialassurances,Jointlifeandlastsurvivorship,
premiums.

Unit-IV  Contingent Functions: Contingent probabilities,
assurances. Decrement tables. Pension funds: Capitalsums on
retirementanddeath,widow’spensions,benefitsdependenton
marriage.

Unit-V
Principlesofinsurance,pureendowment,wholelifeassurance,Net
premium for assuranceand annuity plans-level annual premium under
temporary assurance.

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

Questions related to the above topics, from various competitive
examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /1
Al/ IF oA there to be solved

(TobediscussedduringtheTutorialhour)

ExternalExamination
questionpaper)
Skillsacquiredfromthis Knowledge,ProblemSolving,Analyticalability,Professional
Course Competency,Professional Communication andTransferrableSkill
RecommendedText 1, Hooker,P.F., Longley, L.H.-Cook (1957) : Life and other contingencies,
Cambridge.
2 AlistairNeill(1977):Lifecontingencies,Heinemannprofessionalpublishin
% GuptaandKapoor(2001)FundamentalsofAppliedStatistics
ReferenceBooks 1. StudymaterialofIAl/IFoAofActuarialSocieties

2.
statistics

Hosack,I.B.,Pollard,J.H.andZehnwirth,B.(1999):introductory

with applications in generalinsurance, = Cambridge
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University.

Websiteand e-books,tutorialsonMOOC/SWAY AMcoursesonthesubject
e-LearningSource

CourseLearningOutcome(forMappingwithPOsandPSOs)

Studentswillbeable to
CLO1:Toexplaintheutilitytheoryandinsuranceterminologies.
CLO2:Toarticulatetheinsuranceandannuitybenefitsthroughmultiplelifefunctions
Evaluationforspecialmortality laws.

CLO3Todescribethevarioustypesofpremiumandtheirnumericalevaluations.

CLO4:ToexplainimplementationoftheLifeinsurancepolicies.
CLOS:Todescribelnsurancepayableatthemomentofdeathandattheendoftheyear of death-
levelbenefitinsurance.

CLOG6:Tounderstandreallifeproblemsrelatedtoinsurance

PSO1 | PSO2| PSO3| PSO4( PSOS| PSO6| PSO7| PSO8| PSO9
CLO1f S S M S M S S S S
CLO2 S S S S M S S S S
CLOY S S S M S M S S M
CLO4 S S S M S S S S M
CLOYy S S S M M S S S M
CLOq S M M S M S S S M

CO-POMapping(CourseArticulationMatrix)S-Strong, M-Medium,W-Weak

CO /PO PSO1 PSO2 PSO3 PSO4 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
Weightedpercentageof

Cou%seColzltributi(;gntoPos 3.0 3.0 3.0 3.0 3.0

LevelofCorrelationbetweenPSO’sandCO’s
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TitleoftheCourse

Economic& Official Statistics

PaperNumber

Elective—- 1V

Category Core

II
v

Year Credits 3

Semester

Course
Code

InstructionalHours
perweek

LabPractice Total

Lecture Tutorial

3

Pre-requisite

Notneeded

Objectives of  the

Course

Themainobjectivesofthiscourseare:
TounderstandIndianofficialstatisticalsystemanddatacollection
ToknowIndianeconomicandagriculturalsurveys
Toknowindexnumbersandconsumerpriceindex
Toknowtimeseries analysis
Tolearndemandanalysisandits concepts

Nk =

CourseOutline

Unitl
IndianStatisticalSystem:DataCollectionforGovernance—

INSSOanditsroleinnationaldatacollection.NSSOreportsand

publications

Unit 11
EconomicStatistics: InformationcollectionforSocio-Economic Survey—

Agricultural,Industrial, CrimeStatisticsandStatistical

methodsappliedtoanalyselargevolumesofdata

Unit I11
Index numbers: Basic problems in construction of index numbers

Methods- Simple and Weighted aggregate-Average of price relatives-
Chainbasemethod.Criteriaofgoodness-Unittest, TimeReversal

FactorReversalandCirculartests.

Unit-IV

Time Series: Measurement of Trend : Graphic, Semi-averages,
Moving averages. Least Squares — Straight line, Second degree
parabola, Exponential curve, Modified Exponential curve, Gompertz
curve and Logistic curve. Measurement of Seasonal variation by
Ratio-to-Moving average method.

Unit-VDemand Analysis: Introduction-Demand and Supply, Price
elasticity of demand and supply, partial and cross elasticities of
demand. Typesofdatarequiredforestimatingelasticity.Methodsof
estimatingdemandfunctions: Leontief’sandPigou’smethods.

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

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

(TobediscussedduringtheTutorialhour)

ExternalExamination
questionpaper)
Skillsacquiredfromthis Knowledge,ProblemSolving,Analyticalability,Professional
Course Competency,Professional Communication andTransferrableSkill
RecommendedText

3.GuptaS.C.andKapoorV.K.(2007):Fundamentalsof Applied
Statistics , 4"edition ,SultanChand &Sons
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Publishers,NewDelhi.

4. GuptaS.P.(2011):StatisticalMethods,SultanChand
&Sons Publishers, NewDelhi.

5. SpyrosMakridakis,StevenC.WheelwrightandRobJ

.Hyndman(2003):Fore:castingMethodsamdApplica‘[ions,3rd
Edition ,John Wiley and Sons Inc.

6. WebsitesofGovernmentoflndia—Ministryof
Statistics &Programme Implementation

ReferenceBooks 3. SpyrosMakridakis,StevenC.WheelwrightandRobJ
.Hyndman(2003):ForecastingMethodsand Applications,3™ Edition
,John Wiley and Sons Inc. .

4. IrvingW.Burr(1974): AppliedStatisticalMethods,Academic
Press.

Websiteand e-books,tutorialsonMOOC/SWAY AMcoursesonthesubject
e-LearningSource

CourseLearningOutcome(forMappingwithPOsandPSOs)

Studentswillbeable to
CLO-1:understandIndianofficialstatisticsandofficesrelatedtoit
CLO-2 understand Indian surveys for collecting official statistics
CLO-3 know uses of index numbers
CLO-4knowdemandanalysisanditsneed
CLO-5tounderstandeconomicIndiabyknowingagriculturalandeconomicsurveys
CLO-6toknowthetimeseriesandprediction

PSO1 | PSO2| PSO3| PSO4( PSOS| PSO6| PSO7| PSO8| PSO9
CLO1 S S M S M S S S S
CLOZ S S S S M S S S S
CLOY S S S S S M S S S
CLO4 S S S M S S S S M
CLOYy S S S M M S S S M
CLOq S S M S M S S S M

CLO-PSOMapping(CourseArticulationMatrix)S-Strong, M-Medium,W-Weak

CO /PO PSO1 PSO2 PSO3 PSO4 PSO5
CoO1 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
Weightedpercentageof

Cou%seCol;tributi(;gntoPos 3.0 3.0 3.0 3.0 3.0

LevelofCorrelationbetweenPSO’sandCO’s
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TitleoftheCourse Practical-1II
PaperNumber CORE-PRACTICAL-III
Year 1 . Course
Category Core Semester v Credits 2 Code
InstructionalHours Lecture Tutorial LabPractice Total
perweek - - 2 2
Objectives:

Themainobjectivesofthiscourseare:

1. To enable the students to gain practical knowledge of test of significance
inlarge and smallsamples.

2. Toprovidepracticalapplicationothypothesistestingbasedonsinglesample and
two samples,using averages and proportions.

3. Toprovidepracticalapplicationknowledgeofthelifeinsuranceenvironment.

4. Understand the methods of computing assurance benefits and premiums of
various insuranceplans and to applythe various methods in framing mortality
tables.

ProgrammingExercises:

. LargeSampletestsformeans,proportions

. LargeSampletestsforstandarddeviationsandcorrelationcoefficient.
. Smallsampletestsforsinglemean.

. Smallsampletestsfordifferenceofmeansandcorrelationcoefficient.
. Pairedt—test.

. Chi—squaretestforgoodnessofindependenceofattributes.

. Nonparametrictestforsingleandrelatedsamples

. SignTest,b.Wilcoxonsignedranktest

. Nonparametrictestfortwoindependentsamples

a. Mediantest,b. WilcoxonMannWhitneyU—test

9. CreatinganActuarialtabletoinputinterestrate.

10.Creating functions Increasing and decreasing

life insurances.

11. Increainganddecreasingannuitiesbothdue

and immediate.

12. Calculatesthevaluesofriskfreerate.

OO IO N B W=

Note:

QuestionPaperSetting:

Squestionsaretobeset withoutomittinganyunit. Allquestionscarryequalmarks.Any3 questions
are to be answered in 3 hours duration.

ExaminationsDistributionofMarks

University Examinations (Written Practical) 60MarksCIA(Including
Practical Record) 40Marks
Total 100Marks
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TitleoftheCourse

IntroductiontoPythonProgramming

Category Core

Year 11 Course

Semester v Credits 2 Code

InstructionalHours
perweek

Lecture Tutorial LabPractice Total

2 - ~ 2

Pre-requisite

KnowledgeofR/Python

Objectivesofthe
Course

Uponcompletingthiscourse,studentswillbeableto:

1. Develop a regular workflow to execute reproducible research and
analysis using Python programming.

2. InstallandusePythonlanguageforspecificapplication.

3. Importdatafromavarietyofexternalsources

4. Writebasicpythonfunctionsusingcontrolanddatastructures

5. ToknowthebasicconceptsofPython.

CourseOutline

UNIT-I
Introduction to python — Data types, Variables, Basic Input — Output
Operations, Basic Operators

UNIT-1I

Control statements, if statements, while loop, for loop, infinite loop
nested loop, else suit, break, continue, pass, assert, return statements
command line arguments.

UNIT-III
Arraysinpython,advantagesusingarrays,creatingarrays,importing the
array module, indexing and slicing on arrays, Processing the arrays,
Comparing arrays.

StringsinPython,Creatingstrings, Lengthofastring,Indexingin strings,
Slicing strings, Concatenation and Comparing Strings.

Unit-1V
FunctionsinPython,Defineafunction,Callingafunction,return from
function, pass by object reference, Positional arguments, Default
arguments, excursive functions. Introduction to OOP, features of
OOP, Creating classes, the self variable, constructor, types of
variables.

Unit-V
Inheritance:Defineinheritance,typesofinheritance,constructorsin
inheritance, overriding super class constructors & methods, the
super() method.
Exceptions:Errorsinapythonprogram,Exceptions,Exception handling,
Type of Exceptions, The Exception block, the assert Statement, user
defined exceptions.

Skillsacquiredfromthis
Course

Knowledge,ProblemSolving,Analyticalability,Professional
Competency,Professional Communicationand TransferrableSkill

References Books

1. Allen Downey, Jeffrey Elkner, Chris Meyers, How to think
likeacomputerscientist:learningwithPython,Freelyavailable

Online.2012
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WebsiteLinks 1. PythonTutorial/Documentationwww.python.or2015

2. http://docs.python.org/3/tutorial/index.html

3. http://interactivepython.org/courselib/statis/pythonds

4. http://www.ibiblio.org/e2swap/byteofpython/read/

CourseLearningOutcome(forMappingwithPOsandPSOs)

Studentswillbeable to

CLO-1Studentswillabletoinstall,codeandusebasicPython
CLO-2Describekeyterminologies,conceptsandtechniquesemployedinstatisticalanalysis
CLO-3Understandhowtowritesimplecoding
CLO-4Compileandruntheprogram
CLO-5Interprettheresult

PSO1( PSO2| PSO3| PSO4| PSO5| PSO6| PSO7( PSO8| PSO9
CLO1 S S M M M S M S M
CLO] S S S S M S M S M
CLO3 S S S M S S M S S
CLO4 S S S M S S S S M
CLOjy S S M M M S S S M
CLO-PSOMapping(CourseArticulationMatrix)S-Strong,
M-Medium, W-Weak
Cco/PO PSO1 PSO2 PSO3 PSO4 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
COS5 3 3 3 3 3
Weightage 15 15 15 15 15
Weightedpercentageof
Cou%seColl)ltributioi toPos 30 30 30 30 30

LevelofCorrelationbetweenPSO’sandCO’s
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TitleoftheCourse

FundamentalsofHumanRights

PaperNumber SEC-VII
Year 1 . Course
Category Core Semester| 1V Credits 2 Code
InstructionalHours Lecture Tutorial LabPractice Total
perweek 2 - - 2
Pre-requisite
Objectivesofthe
Course
Unitl
DefinitionofHumanRights-NatureandContent-Legitimacy
andPriority-TheoriesHumanrights-HistoricalDevelopmentof
Humanrights-(6hours).
CourseOutline UNITII

International Human Rights-Prescription and Enforcement up to
worldwar-IITHumanRightsandtheU.N.O—UniversalDeclarationof
HumanRights—International CovenantonCivilandPoliticalrights—
International Covenant on Economic, Social and Cultural Rights and
optional Protocol-(6 hours)

UnitIII
HumanRightsDeclarations—U.N.HumanRightsDeclarations —
U.N.HumanCommissioner-(6-hours).

UnitlV

Amnesty International — Human Rights and Helsinki
Process—ReginalDevelopments-EuropeanHumanRights
system-African Human Rights System — International
Human Rights in Domestic Courts-(6 hours)

UnitVContemporarylssuesonHumanRights:Children’sRights —
Women’s-Dalit’s Rights-Bonded Labour and Wages-Refugees-
Capital Punishment — Fundamental Rights in the Indian
Constitution — Directive Principles of state policy — Fundamental
Duties—NationalHumanRightsCommision-(6hours)

Extended Professional
Component (is a part of
internalcomponentonly,
Nottobeincludedinthe

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

(TobediscussedduringtheTutorialhour)

ReferencesBooks

1. InternationalBillofHumanRights,AmnestyInternational
Publications1988

HumanRightsQuestionsandAnswers,UNESCO, 1982
MausiceCranston—whatishumanRights
Desai,A.R-ViolationofDemocraticRightsinindia
Pandey-Constitutionallaw
Timm.R.W,-WorkingforJusticeandHumanRights
HumanRights,ASelectedBibliography,USIS
J.C.Johari-HumanRightsandNewW orldorder
G.S.Bajwa-HumanRightsinIndia

0. AmnestyInternationalHumanRightsinIndia
11. P.C.Sinha & K.Cheous(Ed)-International Encyclopedia

ofPeace,SecuritySocialJusticeandHumanRights(vol1-7)
12. Devasia,V.V—HumanRightsandVictimology.

S0 PNV AW
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SEMESTER-V

TitleoftheCourse Stochastic Processes
PaperNumber CorelX
Year 11T . Course
Category Core Semester v Credits 4 Code
InstructionalHours Lecture Tutorial LabPractice Total
per week 4 1 - 5
Pre-requisite Probabilitytheory

Objectives of  the

Course

Themainobjectivesofthiscourseare:
1. To study the basic concepts of theory of Stochastic Processes, thg

most important types of Stochastic Processes, various properties ang
characteristics (Poisson, Markov and others).
2. To learn the notionsofergodicity,stationarityandapplications.

CourseOutline

Unitl

NotionandspecificationofStochasticProcesses— Stationary
Process—MarkovChains—Definitionandexamples—Higher transition
probabilities: Chapman — Kolmogorov equations. Classification of
States and Chains

Unit 11
MarkovChains—DeterminationofStability ofaMarkovSystem —
LimitingBehavior —Ergodictheorem.Onedimensionalrandomwalk

Unit I

Markov Processes with discrete state space: Poisson Process —
Postulates of Poisson process Properties of Poisson Process — Poisson
process and related distributions. Pure Birth process — Yule-Furry
process. Pure Death Process — Simple Birth and Death Process.

Unit-IV

RenewalProcess—Definition,relatedconceptsandexamples—
Renewalequation—ElementaryRenewal Theorem—BasicRenewal
Theorem.

Unit-V

Applications in Stochastic Models: Queuing Systems and Models:
Simple queuing models M/M/1, M/M/s queuing systems (finite and
infinite) steadystate solution-simple problems with finite and infinite
capacities.

Extended
Component (is a part of
internal component only,
Not to be included in the
ExternalExamination
questionpaper)

Professional

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

(Tobediscussed duringtheTutorialhour)

Skills acquired from this
course

Knowledge,ProblemSolving,Analyticalability,Professional

Competency,Professional Communicationand TransferrableSkill




ecommendedText 1. Medhi,J.(2019):StochasticProcesses,NewAgelnternational
Publishers.
2. KantiSwarup, Gupra.P.K. Man Mohan.,(2010): Operations
Research, Sultan Chand & Sons
ReferenceBooks 1. Karlin ,S. and Taylor, H.M.(1975): A first Course in Stochastic
Processes, Academic Press, New York.
2. Ross, S.M.(1983):StochasticProcesses.JohnWileyEasternLtd.,

NewYork.
Websiteand e-books, tutorials on MOOC/SWAY AM courses on the subject
e-LearningSource http://www.randomservices.org/random/https://www.britannica.com/

science/stochastic-process

Course Learning Outcome (forMappingwithPOsand
PSOs)

Studentswillbe ableto
CLO-1Understand stochasticnatureofrandomvariableand differentstochasticprocesses
CLO-2know about transition matrix andits
calculationsCLO-3 understand Markov
chain and its applications CLO-4understand
Markov process and its applications CLO-5
understand renewal process and its
applications
CLO-6knowaboutvariousstochasticmodelinganditsapplications

PSO1| PSO2| PSO3| PSO4| PSOS| PSO6| PSO7| PSO8| PSO9
CLO1 S S M S M S S S S
CLO3] S S S S M S S S S
CLO3 S S S S S M S M S
CLO4 S S S M S S S S M
CLO§ S S S M M S M S M
CLOq S S M S M S S M M




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

CO /PO PSO1 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

Cou%seCmIl)tributimgltoPos 3.0 30 30 3.0 3.0

LevelofCorrelationbetweenPSO’sandCO’s



TitleoftheCourse RegressionAnalysis
PaperNumber CoreX
Year I ) Course
Category Core Semester Vv Credits 4 Code
InstructionalHours Lecture Tutorial LabPractice Total
per week 4 1 - 5

Pre-requisite

Linear regressionanalysis,Estimationtheory

Objectives of  the
Course

Themainobjectivesofthiscourseare:
1. To understand linear and nonlinear relationships between variables
and training the students in applications oriented.
2. To teach Linear Regression models, its assumptions and its
properties.
3. To perform model adequacycheck beforeusing Linear Regression
models

CourseOutline

Unit I

Simple linear regression-Assumptions, estimation of model
parameters,standarderrorofestimators,testingothypothesesonslopeand
intercept (B°s), interval estimation of model parameters, Prediction
interval of a new observation, coefficient of determination,
regressionthroughorigin.

Unit II

Standard Gauss Markov setup, least square estimation of mode
parameters, variance covariance of least squares estimators, estimatior
of error variance.

Unit 111
Model adequacy checking - residual plots for checking normality
homoscedasticity and detection of outliers. Test for Lack of fit of thg
model. Durbin — Watson test for autocorrelation. Analytical methodsfo
selecting a transformation generalized andweighted least squares

Detection of influential observations — Cooks statistic, DFFITS,
DFBETAS.

Unit-IV

Multicollinearity — sources, effects, diagnostics, Methods of dealing
with multi collinearity (collection of additional data, mods
respecification, Ridge regression).




Unit-V

Nonlinear regression — transformation to a linear model, their use ang
limitations, initial estimates (starting values), parameter estimation using
iterative procedures Gauss-Newton, steepest Descent, Marquardt
compromise.
Countdata-PoissonRegression—variablesselection-Non—parametric

regression.

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

questionpaper)

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

(TobediscussedduringtheTutorialhour)

Skills acquired from this
course

Knowledge,ProblemSolving,Analyticalability,Professional
Competency,Professional CommunicationandTransferrableSkill

RecommendedText

1. Montgomery, D. C., Peck, E. A. and Vining, G. G.
(2003): Introduction to Linear regression analysis, third
edition, John Wiley and Sons, Inc.

Zar, J.H. (2006): Biostatistical Analysis, fourth edition,
Pearson education.
DouglasC.Montgometry(2012)IntroductiontoLinear

RegressionAnalysis.
lainPardoe(2012): AppliedregressionModeling,second
edition,Wiley

ReferenceBooks

1. Draper, N.R. and Smith, H. (2003): Applied Regression
Analysis,third edition, John Wiley and Sons, Inc.
2. Johnston, J. (1984): Econometric methods, third
edition, McGrawHill International.
3. A.Sen,M.Srivastava,RegressionAnalysis—
Theory, Methods, and Applications, Springer-Verlag,
Berlin, 2011.

Websiteand
e-LearningSource

e-books,tutorials on MOOC/SWAY AM courses on the subject
http://home.iitk.ac.in/~shalab/regression/Chapter2-Regression-
SimpleLinearRegressionAnalysis.pdf
http://www.mit.edu/~6.s085/notes/lecture3.pdf
https://ncss-wpengine.netdna-ssl.com/wp-
content/themes/ncss/pdf/Procedures/ NCSS/Nonlinear Regression.pdf
https://data.princeton.edu/wws509/notes/c4.pdf
http://home.iitk.ac.in/~shalab/regression/Chapter15

Regression-PoissonRegressionModels.pdf




Course LearningOutcome (forMappingwithPOsand PSOs)

Students
will be
able to

CLO-1Estimatingmodelparametersand testingit
CLO-2 understand linear andnonlinearmodelsassumptions
CLO-3checkmodeladequacy
CLO-4knowaboutvariableselection
CLO-5knowaboutnonlinearregressionmodels
CLO-6choosemodelifsomeofthebasicassumptionsareviolated also

PSO1| PSO2( PSO3| PSO4| PSO5| PSO6( PSO7| PSO8| PSO9

CLO1 S S M S M S S S S

CLO] S S S S M S S S S

CLO3 S S S S S M S M S

CLO4 S S S M S S S S M

CLOy S S S M M S M S M

CLOq S S M S M S S M M

CO-PO Mapping (Course ArticulationMatrix)S-Strong,M-

Medium, W-Weak

CO /PO PSO1 PSO2 PSO3 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
CO5 3 3 3 3 3
Weightage 15 15 15 15 15
CourseContributiontobos | > 30 30 30 30

LevelofCorrelationbetweenPSO’sandCO’s




TitleoftheCourse

Operations Research

PaperNumber Elective-V
Year I . Course
Category Core Semester v Credits 3 Code
InstructionalHours Lecture Tutorial LabPractice Total
per week 3 1 -- 4
Pre-requisite Linearalgebra

Objectives of the Themainobjectivesofthiscourseare:
Course 1.Optimizationtechniques
2.Transportationproblems
3. Gametheory
4. Replacementproblems
5. Network analysis
CourseOutline Unit I

Formulation of Linear programming models — Graphical solution o
LPP in two variables — LPP in standard form — Principles of
Simplexmethod—Algorithm—Needforartificialvariables—Charne‘sM
Technique — Concept of degeneracy.
Unit II

Transportation problem(TP) — TP formulation- North-West Corner|
Least cost, Vogel‘s Approximation method — UV-method —Assignmen
problem and algorithm.
UnitIIl

TheoryofGames—Basicdefinition—-MaximinandMinimax criterion
— Solution of Games with saddle points — Two—by—Two (2x2) Games
withoutsaddlepoint—principleofdominance—problemsbasedon
dominancerule—Graphicalmethodfor(2xn)and(mx2)games.
Unit-IV

Replacement problems — Replacement policy for items whosq
maintenance cost increases with time and the value of money remain
constant — Replacement policy for items whose maintenance co
increases with time and the value of money also changes with time -
Replacement of items that fail completely — Group replacement policy
Unit-V

Network analysis by CPM/PERT: Basic Concept — Constraints i
Network — Construction of the Network — Time calculations —Concep
of slack and float in Network Analysis — Network crashing — Finding
optimum project duration and minimum project cost.

Extended Professional |Questions related to the above topics, from various competitive

Component (is a part of
internal component only,
Not to be included in the
ExternalExamination
questionpaper)

examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /
others to be solved
(TobediscussedduringtheTutorialhour)




Skills acquired from this Knowledge,ProblemSolving,Analyticalability,Professional
course Competency,Professional Communicationand TransferrableSkill
RecommendedText 1. Kanti Swarup, P.K. Gupta and Manmohan (2007) Operations
Research, Sultan Chand Sons, New Delhi.
2. S.D.Sharma(2002):OperationsResearch:Kedarnathand
Ramnath,Meerut.
3. J.K.Sharma(2002):OperationsResearch: Theoryandapplication
,Macmillan,Indial td.
ReferenceBooks 1. Taha:OperationsResearch,PHI.
2. F.S.HillerandLiberman(1994): OperationsResearch,CBS
Publishers and Distributions, New Delhi.
Websiteand e-books,tutorialsonMOOC/SWAY AMcoursesonthe subject
e-LearningSource

Course Learning Outcome (forMappingwithPOsand

Studentswillbe ableto
CLO-1understandoptimizationtechniquesandsolvingsetofequationswithconstraints
CLO-2solve problemsof linearprogramming
CLO-3understandtransportationproblemsanditsapplications
CLO-4solveproblemsusing gamestheory
CLO-5doreplacementproblemsandsolve it
CLO-6donetworkanalysisandgetproblemsolvingskills

PSOs)

PSO1| PSO2| PSO3| PSO4| PSOS| PSO6| PSO7| PSO8| PSO9
CLO1 S S M S M S S S S
CLOZ S S S S M S S S S
CLO3 S S S S S M S M S
CLO4 S S S M S S S S M
CLOY S S S M M S M S M
CLO¢ S S M S M S S M M




CO-POMapping(Course Articulation Matrix)S-Strong,M-

Medium, W-Weak

CO /PO PSO1 PSO2 PSO3 PSO4 PSOS

CO1 3 3 3 3 3
(607 3 3 3 3 3
Cco3 3 3 3 3 3
CO4 3 3 3 3 3
COS5s 3 3 3 3 3
Weightage 15 15 15 15 15
Weighted percentage of

CourseContributiontoPos 30 30 30 30 30

LevelofCorrelationbetweenPSO’sandCO’s




TitleoftheCourse PopulationStudies
PaperNumber Elective-VI
Year 11 . Course
Category Core Semester VI Credits 3 Code
InstructionalHours Lecture Tutorial LabPractice Total
perweek 3 1 -- 4
Objectivesofthe 1. To identifyappropriatesourcesofdatawith basicvitalstatisticsanalyses
Course 2. Torelatethepopulation withstandardizeddeathrates
3. Toutilizethemortalitytabletofindthesurvivalanddeath rates
4. Toanalyzethebirthrateusedtodescribefertilityinthepopulations
UnitlIntroduction
. Definition, nature and scope of Population Studies, relationship of other
CourseOQOutline

social sciences with population studies - Advantagesof Population Study.

UNITI

Concept of Natural Increase of Population and Growth of Population -
Measurement and Indicators of Demographic Determinants: Fertility,
Mortality, Migration, Marriage.

UnitlIIIVitalStatistics
Definition, Nature, Scope and Methods of vital statistics data - Measurementof
Population — Development of Population Studies in India.

UnitIVRiskMeasures

Ratios, Proportions, and Rates — its properties, uses and simple problems;
Morbidity Rates: Incidence proportions, Incidence rates, Prevalence rates —
Definition, properties, uses and simple problems.

UnitVFertility Rates

Crude Birth Rate - General Fertility Rate - Age Specific Fertility Rate — Total
Fertility Rate - Gross Reproduction Rate (GRR) - Net Reproduction Rate(NRR)
- Replacement level Fertility - Birth order statistics - Child Women ratio - Order
Specific Fertility Measures — Theory and Problems.

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

ExternalExamination

questionpaper)

Questions related to the above topics, from various competitive
examinationsUPSC/TRB/NET /UGC —CSIR/GATE /TNPSC/others to be
solved

(Tobe discussedduringtheTutorialhour)

Skillsacquiredfromthis

course

Knowledge,ProblemSolving,Analyticalability,Professional
Competency, Professional Communicationand TransferrableSkill

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.




3. Koutsoyiannis, A. (2004): Theoryof Econometrics, 2nd Edition,
Palgrave Macmillan Limited, 4. Maddala, G.S. and Lahiri, K.
(2009):Introduction to Econometrics, 4th Edition, John Wiley &

Sons.

4. GuptaS.P.&KapoorV.K.,FundamentalsofAppliedStatistics,Sultan
Chand&Sons,2019.
5. PeterRCox,Demography,5thEdition, VikasPublishingHouse,1979.
6. AgarwalS.N,India’s PopulationProblems, TataMcGrawHill, 1981.

7. Srinivasan, K, Basic Demographic Techniques and Applications,
SagePublications, New Delhi, 1998.
Website https://www.cdc.gov/csels/dsepd/ss1978/lesson3/section.html

Course Learning Outcome (forMapping with POs and
PSOs)
Studentswillbe ableto
CLO-1 Distinguish between proper and improper fractions. Express an algebraic
fraction as the sum of its partial fractions.
CLO-2 Demonstrate the knowledge to determine the sums, expansion and
approximation of seriesincluding binomial, exponential, logarithmic and fourier.
CLO-3 Solve problems about polynomials with real coefficients, imaginary and
irrational roots. Explain the relationship between the derivative of a function as a
function and the notion of the derivative.
CLO-4Calculatelimitsofa function.
CLO-5 Obtain the nth derivative in successive differentiation. Apply Euler‘stheorem
on homogenous function
CLO-6 Obtain the mathematical knowledge and skills for the better understandingof
statistics as a mathematical science

PSO1| PSO2| PSO3| PSO4| PSO5| PSO6| PSO7| PSO8| PSO9
CLO1 S S M M M S M M
CLO3] S S S S M S M S M
CLO3 S S S M S S M S S
CLO4 S S S M S S S S M
CLOY S S M M M S S S M
CLOq S S S S M S S M M

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



CO /PO PSO1 PSO2 PSO3 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
COS 3 3 3 3 3
Weightage 15 15 15 15 15
Weightedpercentageof 30 30 30 30 30

CourseContribution toPos

LevelofCorrelationbetweenPSO’sandCO’s




TitleoftheCourse CoreXI -Practical-1V(Core-1X&X)
PaperNumber CoreXI
Category Core Sefniasl;er HVI Credits 4 C&l)l;:e
InstructionalHours Lecture Tutorial LabPractice Total
per week 4 -- 4
Objectives of the [Themainobjectivesofthiscourseare:
Course 1. To enablethe  students to gain practical knowledgestochastic
processes problems.
2. Demonstrate the fittingoflinearregressionmodelsforrealtime data.
3. Infer modeladequacythroughvariousmodelselection process.
CourseOutline UNITI

Transition probability Matrix — Stationarity of Markov Chain and graphical
representation of Markov Chain.

Unit II
PoissonProcess—probabilitiesofbirthanddeathProcess—Y ule—Furry
Process.

Unit 11
QueuingSystems—Singleserverexponentialqueuingsystem—Single server
exponentialqueuingsystemhavingfinitecapacity.

Unit-IV
Simple linear regression— Confidence interval estimation of simple
linearregression

Unit-V

Normality of residuals — Multicollinearity in simple and multiple linear
regression — Heteroscedasticity and auto correlation in simple and multiple
Regression.

Note:

QuestionPaper Setting:

5 questions are to be set without omittinganyunit. All questions carryequal
marks.Any 3 questions are to be answered in 3 hours duration.

Examinations Distributionof Marks

University Examinations (Written Practical)  60MarksCIA(IncludingPractical

Record)
Total

40Marks
100Marks




TitleoftheCourse DesignofExperiments
PaperNumber Core XIII
Year I ) Course
Category Core Semester Vi Credits 4 Code
InstructionalHours Lecture Tutorial LabPractice Total
per week 5 1 - 6
Pre-requisite Linearmodels

Objectives of  the
Course

Themainobjectivesofthiscourseare:

1. To get theoretical knowledge in Statistical Design of Experiments
and analysis of variance

2. To build strong theoretical foundation in Orthogonal Latin
squares, Hyper Graeco Latin squares, factorial and fractional
factorial experiments, PIBD, inter and intra blocks, split plot,
analysis covariance, Response surface methodology

3. To developanalyticalthinkingin problemsolvingskills

CourseQutline

Unitl
Fundamental Principles of Experiments — Replication
Randomization and Local Control techniques — Size of experimental
unit—-Methodsofdeterminationofexperimentalunits—(Maximum
curvaturemethod—FairfieldSmith‘svariancelaw).

Unit 11

Analysis of variance — One way, Two way, classification (withou
interaction) — Multiple range test; Newman-Keul‘s test — Duncan‘s
multiplerangetest—Tukey*stest—Transformation—Squareroot,
angularandlogtransformations.

UnitIII

Completely Randomized Design (CRD) and its analysis -
Randomized block design (RBD) — RBD — More than one but equal
number of observations per cell — Latin Square Design (LSD) and it
analysis.

Unit-1V

Missing plot techniques — Meaning — Least Square method
ofestimating one missing observation — RBD and LSD — Two
observations missing in RBD and LSD — Analysis of covariance
technique in CRD and RBD (without derivation).

Unit-V

Factorialexperiment—Definition—27,2°and3*factorial
experimentsandtheiranalysis—Principlesofconfounding—Partial and
complete confounding in 2° — Split plot design and its analysis.




Extended Professional |Questions related to the above topics, from various competitive
Component (is a part of lexaminations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /
internal component only, |others to be solved
Not to be included in the |(TobediscussedduringtheTutorialhour)
ExternalExamination
questionpaper)
Skillsacquiredfromthis Knowledge,ProblemSolving,Analyticalability,Professional
Course Competency,Professional Communicationand TransferrableSkill
RecommendedText
1. Das, M.N. and Giri N.C (1979) :Design and Analysis of
Experiments, Wiley Eastern, New Delhi.
2. Gupta S.C. and Kapoor V.K (2007) : Fundamentals of Applied
Statistics, Sultan Chand and Sons, New Delhi.
ReferenceBooks 1. Kempthorne,(1956):DesignandAnalysisofExperiments,John
Wiley,NewYork.
2. Montgomery.D.(1985):DesignofExperiments,JohnWiley
and Sons.
Websiteand e-books,tutorialsonMOOC/SWAY AMcoursesonthe subject
e-LearningSource

Course LearningOutcome (forMappingwithPOsand PSOs)

Students
will be
able to

CLO-1 To understand analysis of variance and experimental designs
CLO-2 Tohave strongtheoretical knowledge in Orthogonal latin squares,

Hyper GraecoLatin squares

CLO-3Know factorial and fractional factorial experiments, PIBD, inter and
intrablocks, split plot, analysis co-variance

CLO-4 To understand clinical trial concepts and Response surface
methodology CLO-5To do numerical problems andable to get critical
thinking to solve problemsCLO-6 To choose suitable experiment and

do it for real life problems

PSO1| PSO2| PSO3| PSO4| PSOS| PSO6| PSO7| PSO8| PSO9
CLO] S S M S S S S S S
CLOZ S S S S M S S S S
CLO3 S S S S S M S S S
CLO4 S S S M S S S S M
CLO§ S S M M M S M S M
CLOq S S M S M S S M M




CO-POMapping (Course Articulation Matrix)S-Strong,M-

Medium, W-Weak

CO /PO PSO1 PSO2 PSO3 PSO4 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
COs5 3 3 3 3 3
Weightage 15 15 15 15 15
Weightedpercentageof 30 30 30 3.0 30

CourseContribution toPos

LevelofCorrelationbetweenPSO’sandCO’s




TitleoftheCourse Demography
PaperNumber Core- XIV
Year I . Course
Category Core Semester VI Credits 4 Code
InstructionalHours Lecture Tutorial LabPractice Total
per week 5 1 - 6

Pre-requisite

Objectives of  the |Themainobjectivesofthiscourseare:
Course 1. Learnpopulationanddemographicregistration
2. Tolearnfertilityandmortalitymeasurements
3. TounderstandLifetableuses
4. Tolearnmigration effect
CourseOutline Unitl
Sources of demographic data — civil registration — population
censusregisters — errors in demographic data — methods of
improvements.
Unit 11
Fertility and mortality measurements — general and specific rates -
standardized rates — age pyramid of sex composition gross and nef
reproduction rates.
Unit I
Lifetable— structure —construction —relationship betweenthe function
ofalifetable—abridgedlifetable—populationestimation—growth rates—
grossandnetreproductionratescomponentmethodopopulation projection
— forces ofmortality— Gompertz and Makeham‘s law — logistic curve
fitting and its use.
Unit-IV Spatial distribution of population —migration — kinds of
migration—factorsimportantinmigrationanalysis—migrationdefining
period and boundary —migrationdata by vital statistics and survival
ratio and National Growth rate methods
Unit-V
Components of population growth and change — Demographictransitior
theory — Methods of population projection — component method o
projection, Leslie matrix, Logistic curve and its graduation
Extended Professional |Questions related to the above topics, from various competitive

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

examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /
others to be solved
(Tobediscussed duringtheTutorialhour)

ExternalExamination
questionpaper)
Skillsacquiredfromthis Knowledge,ProblemSolving,Analyticalability,Professional
course Competency,Professional Communicationand TransferrableSkill
RecommendedText 1. Berclay,G.W.(1959): TechniquesofPopulationAnalysis

2. Benjamin,B(1968):Healthand VitalStatistics,Allen& Unwin




Srivastava,

3. 0.S.(1983): Atextbook ofDemography, VikasPublishing.
4. Bogue,DonaldJ:Principlesof Demography (1976)JohnWilley,

NewYork

ReferenceBooks

1. Pathak.K.B.andRam.F(1992):TechniquesofDemography,
WileyEastern.
2. RamKumarR(1986):TechnicalDemography, WileyEastern

Websiteand
e-LearningSource

e-books,tutorialsonMOOC/SWAY AMcoursesonthe subject

Course Learning Outcome (forMappingwithPOsand
PSOs)

Studentswillbe ableto
CLO-1tounderstandneedofpopulationstudyanditsregistrationsystem
CLO-2 to understand fertilityand mortality effect
on populationCLO-3 to understand life table and
its usage to real problems CLO-4 to get effect of

migration in population

CLO-5tounderstandpopulationgrowthanditseffect
CLO-6:tounderstandtheneedofpopulationstudyforagovernment

PSO1| PSO2( PSO3| PSO4| PSO5| PSO6( PSO7| PSO8| PSO9

CLO1 S S S S S S S S S

CLO] S S S S M S S S S

CLO3 S S S S S M S S S

CLO4 S S S S S S S S M

CLOy S S M M M S M M M

CLO¢q S S M S M S S M M

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

CO/PO PSO1 PSO2 PSO3 PSO4 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
COS 3 3 3 3 3
Weightage 15 15 15 15 15
CourseContributiontopos | 39 30 30 30 30

LevelofCorrelationbetweenPSO’sandCO’s




TitleoftheCourse

StatisticalQualityControl

PaperNumber ElectiveVII
. c Year 11 Credi 3 Course
ategory ore Semester VI redits Code
InstructionalHours Lecture Tutorial LabPractice Total
per week 5 1 - 6

Pre-requisite

EstimationtheoryandDistributiontheory

ObjectivesoftheCourse

Themainobjectivesofthiscourseare:

1. To impart basic theoretical knowledge about terminologies, need o
control charts for quality control, construct control limits ovariables
and attributes.

2. To educate the learner to be able to construct control charts fo
defects, numberof defects (c-chart); and control chart fornumber o
defects per unit (u-chart).

3. To educate acceptance sampling plan and discuss the procedure ofits
implementation, compute the probability of accepting orrejecting ¢
lot.

4. To define acceptance quality level (AQL) and lot tolerance percen|
defective (LTPD) of the lot; and compute the producer‘s risk ang
consumer*s risk for an acceptance sampling plan.

5. To facilitate the learner to understand the difference between
attributes and variables sampling plans, the advantages and
disadvantages of variables sampling.

CourseOutline

Unitl

Importance and need for Statistical Quality Control techniques
inIndustry — Causes of variations in Quality — Uses of Shewart‘s Contrq
charts—Terminologies:Specificationlimits, Tolerancelimits, 3q
limits. Advantages and Limitations of SQC - Control charts variables
ControlChartforMean(Xbar-Chart),RangeChart(R-Chart) Standard
Deviation Chart (S-Chart)

Unit 11

Control Chartsfor Attributes: Control Chart forFractionDefective (p-
Chart),p-ChartforVariableSampleSize,ControlChartfo Numberof
Defectives (np-Chart). Control Charts forDefects: Contro Chartfor
Number Of Defects (C-Chart)and Control Chart for NumbeOf Defects
Per Unit (U-Chart).

Unit I

Acceptancesamplingplansforattributes—Typesof Acceptancy
Sampling plans, Methods of Inspection: 100% Inspection and Sampling
Inspection, Advantages and Limitations of Acceptance Sampling
Terms used in acceptance sampling plans: Lot, Lot Size,




Sample Size, Lot Quality, Acceptance Number , Probability o
accepting a lot (Pa) ,Acceptance Quality Level (AQL), Lot Tolerancg
PercentDefective(LTPD),Producer‘sRisk,Consumer‘sRisk AOQ
AOQL, ATT and ASN.

Unit-IV
RectifyingSamplingPlans.SingleandDoublesamplingplans.OC,
AOQ,ATIandASNcurvesforSingleandDoublesamplingplans.

Unit-V

Acceptance sampling for variables known and unknown sampling
plans (one sided specification only) -Determination of n and k for one
sided specification of OC curve

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

Professional

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

(Tobediscussed duringtheTutorialhour)

ExternalExamination
questionpaper)
Skillsacquiredfromthis Knowledge,ProblemSolving,Analyticalability,Professional
Course Competency,Professional Communicationand TransferrableSkill
RecommendedText 1. Douglas C. Montgomery (2005) : Introduction to Statistical Quality
Control, John Wiley & Sons, New York.
(UnitV:Chapterl6(pages670to680)
2. Gupta S.C and V.K.Kapoor (2007): Fundamentals of Applied
Statistics, Sultan Chand Sons, New Delhi
3. Mahajan,M(1998) :StatisticalQualityControl,DhanpatRao&Co,
NewDelhi.

ReferenceBooks 1. Gupta, R.C.(1974): Statistical Quality Control.
2.Ekambaram, S K. (1963): Statistical basis of Acceptance
sampling, Asia Publishing House.
Grant,E,L.andLavenWorth,R.S.:StatisticalQualityControl,
McGrawHill.

Websiteand e-books,tutorialsonMOOC/SWAY AMcoursesonthesubject

e-LearningSource




Course LearningOutcome (forMappingwithPOsand PSOs)

Students
will be
able to

CLO-1understandIndustrial applicationsofStatistics
CLO-2understandstatisticalprocesscontrolandmethodsforit

CLO-3understandattributeandvariablecontrolchartandinterpretprocessbasedonit
CLO-4understandthesituationsusingspecialpurposecontrol charts
CLO-5knowvariousproductcontroltechniques
CLO-6 To do numerical problemsand ableto get criticalthinkingto
solve problemsTo explore real life problems

PSO1| PSO2| PSO3( PSO4| PSO5| PSO6( PSO7( PSO8| PSO9

CLO1 S S S S S S S S S

CLOZ S S S S M S S S S

CLO3 S S S S S M S S S

CLO4 S S S S S S S S M

CLO#4 S S M M M S M M M

CLOd S S M S M S S M M

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

Cco/PO PSO1 PSO2 PSO3 PSO4 PSO5
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 percentage of 30 30 30 30 30
CourseContributiontoPos ] ] ' ] )

LevelofCorrelationbetweenPSO’sandCO’s




TitleoftheCourse TimeSeries
PaperNumber Elective-VIII
Category Core S e?{ne;l; or I\I; Credits 3 CCO::;ZC
InstructionalHours Lecture Tutorial LabPractice Total
perweek 4 1 -- 5
Pre-requisite
Objectivesofthe 1. On successful completion ofthis course, students will beable to
Course acquire the knowledge of time series data and its applications.
2. Outlinethe growthcurvesandtheirfitting.
3. Tocalculatetheseasonalindicesbyvariousmethods.
UnitITimeSeries
Definition, uses, Additive Model, Multiplicative Models,
Components - Secular Trend, Seasonal variation — Simple
problems.
UNITIIMeasurementofTrend:
Graphical method, Method of Semi - Averages, Method of Moving
Averages and Method of Least Squares.
UnitllIMeasurementofSeasonal Variations
Method of Simple Averages, Ratio to Moving Average method,
Ratio to Trend Method and Link Relative Method - Cyclic
Variationand Irregular fluctuations.
CourseOutline

UnitIVGrowth Curves

Modified Exponential Curve and its Fitting — Method of Three
Selected Points — Method of Partial Sums — Fitting of Gompertz
Curve — Logistic Curve.

Unit V

De-Seasonalisation of data — Cyclic components : Harmonic analysis.
Random component — Variate difference method. Weak Stationarity,
autocorrelation function and the correlogram.

Extended Professional
Component (is a part of
internalcomponentonly,
Nottobeincludedinthe

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

(TobediscussedduringtheTutorialhour)




ExternalExamination

question paper)
Skillsacquiredfromthis Knowledge,ProblemSolving,Analyticalability,Professional
Course Competency, Professional Communicationand TransferrableSkill
RecommendedBooks. Gupta,S.C.andKapoor,V.K.:FundamentalsofAppliedStatistics,
SultanChand&Co., 4thRevisedEdition,2019.
ReferencesBooks 1. Garret, H.E., Education and Psychological Statistics, Paragan

International Publications, 2005.
2. PillaiRSN andBagavathiV,Statistics,S.Chand&Co.,2010.

3. Box, G.E.P., Jenkins, G.M., Reinsel, G.C. and Ljung, G.M. Time
Series Analysis: Forecastingand Control, 5th Edition, John Wiley&
sons,Inc.,2015.

4. Brockwell,P.J.and Davis, R.A., Introduction to TimeSeries

Analysis. Springer, 2003.

Course Learning Outcome (forMappingwithPOsand

PSOs)

Studentswillbe ableto
CLO-1Understandthetime seriesconcept
CLO-2estimatethetrendvaluesusingvariousmethods

CLO-3conceptandpurposesofindexnumbers

CLO-4understandthenotation andformulaeconcerningtheuse.

CLO-5understandtimeseriesdata itscomponentsandits applicationin variousfields.




PSO1| PSO2| PSO3| PSO4| PSOS| PSO6| PSO7| PSO8| PSO9
CLO1 S S M M M S M S M
CLOZ S S S S M S M S M
CLO3 S S S M S S M S S
CLO4 S S S M S S S S M
CLO§ S S M M M S S S M

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

CO/PO PSO1 PSO2 PSO3 PSO4 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

Cou%seConll)tributimgltoPos 30 30 30 30 30

LevelofCorrelationbetweenPSO’sandCO’s



TitleoftheCourse Index Numbers

PaperNumber Elective—VIII
Category Core S e?;?sl; or I\I; Credits 3 Cg:;:e
InstructionalHours Lecture Tutorial LabPractice Total
perweek 5 - -- 5
Pre-requisite
Objectivesofthe 1. On successful completion of this course, students will be ableto
Course acquire the knowledge of index number and its applications.

2. Tocomputethedifferentindexnumbersin reallifeproblems.
3. To analyse theimportanceofagoodindexnumber.

UnitlindexNumbers
Definition, Uses, Types, Problems involved in the construction of
Index Numbers — Construction of Index Numbers.

UNITI

Simple aggregate method and Simple average of Price relatives
method. Weighted Index Numbers — Laspeyre‘s, Paasche‘s, Dorbish
Bowley‘s, Marshall Edge worth‘s Index Numbers and Fisher‘s Ideal
Index Number.

CourseOutline

Unit 111

Testsforadequacy

Time Reversal Test, FactorReversal Test,Unit test and Cyclic test.
Definition of Deflation, Splicing, Inflation, and Real wages.

UnitlV

Construction of Weighted Average of Price relatives Index
NumbersusingA.M & G.M. Fixed Base Index Numbers and Chain
Base Index Numbers.

Unit V Price and Quantity index numbers — Consumer Price
index(CPI) — Producer Price Index (PPI) — Wholesale Price Index —
Retail Price Index (RPI) — Production index — Sales index — Export
andimportindex—Employabilityindex.

Extended Professional |Questions related to the above topics, from various competitive
Component (is a part of |examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /
internalcomponentonly,  |others to be solved

Nottobeincludedinthe (Tobe discussedduringtheTutorialhour)




ExternalExamination

questionpaper)
Skillsacquiredfromthis Knowledge,ProblemSolving,Analyticalability,Professional
Course Competency,Professional Communicationand Transferrable Skill

Recommended Books.

Sultan Chand & Co., 4 th Revised Edition, 2019.

Gupta, S.C. and Kapoor, V.K.: Fundamentals of Applied Statistics,

ReferencesBooks

13. Garret, H.E.,Education and Psychological Statistics,

ParaganInternational Publications, 2005.

14. PillaiRSNandBagavathiV, Statistics,S.Chand &Co.,2010.

Course Learning Outcome (forMappingwithPOsand
PSOs)

Studentswillbe ableto
CLO-1Understandthetime seriesconcept

CLO-2estimatethetrendvaluesusingvariousmethods

CLO-3conceptandpurposesofindexnumbers
CLO-4Understandthenotation andformulaeconcerningtheuse.

CLO-5understandtimeseriesdata itscomponentsandits applicationin variousfields.

PSO1| PSO2( PSO3| PSO4| PSO5| PSO6( PSO7| PSO8| PSO9
CLO1 S S M M M S M S M
CLO3] S S S S M S M S M
CLO3] S S S M S S M S S
CLO4 S S S M S S S S M
CLOy S S M M M S S S M
CLO-PSO Mapping(Course Articulation Matrix)S-Strong,M-
Medium, W-Weak
CO/PO PSO1 PSO2 PSO3 PSO4 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
COs5 3 3 3 3 3
Weightage 15 15 15 15 15
CourseContributiontopos | ° 3 3 30 30

LevelofCorrelationbetweenPSO’sandCO’s




TitleoftheCourse Practical- vV
PaperNumber CoreXIII&XIV
Year 111
Category Core Semester VI Credits 4 CourseCode
InstructionalHours Lecture Tutorial LabPractice Total
perweek 1 4 5
Objectives:

Themainobjectivesofthiscourse are:

1. Apply the theoretical concepts and solve the problems based on one missing
observation andtwo missing observations in RBD and LSD.

2. Analyseandinterpretdatafor2” 2 andfactorialexperimentsbyusingY atesAlgorithm.
3. Applythemethodsofestimatingnetmigrationrates.

4. Executethevariousfertilitymeasuressourcesofdemographicdata.

ProgrammingExercises :
1. OneWayANOVA
2. TwoWayANOVA
3. Missingplot techniques — EstimatingOne missingobservation, Two missing
observations inLSD.
4. EstimatingOnemissingobservation, Twomissingobservations inRBD.
5. FactorialExperiments- Analysisof2*factorialexperimentsusingY atesalgorithm.
6. Analysisof 2*factorialexperimentsusingY atesalgorithm.
7. Analysisof3*factorialexperiments.
8. Measures ofPopulationsize,growthandcomposition.
9. Age—sexdistributionanalysis
10. Fertilityandmortalityanalysis
11. DemographicModelingUsingLifetables,Modelingfertilityandmortalityrates.

Note:

Question Paper Setting:
5 questions are to be set without omittinganyunit. All questions carryequal marks.Any3 questions are to be
answered in 3 hours duration.

Examinations Distributionof Marks
UniversityExaminations(WrittenPractical) 60MarksCIA (IncludingPracticalRecord)
40Marks
Total 100Marks



TitleoftheCourse

IntroductiontoRlanguage

PaperNumber

Professional CompetencySkill

Category Core

Year I Course

Semester VI Credits 2 Code

InstructionalHours
perweek

Lecture Tutorial LabPractice Total

2 ; ~ 2

Pre-requisite

KnowledgeofR/Python

Objectivesofthe
Course

Upon completingthis course,studentswillbe ableto:

1. Develop a regular workflow to execute reproducible research and
analysis using R and R Studio and communicate the results and
implications to others.

. Installand useRpackagesforspecificapplications

. Importdatafromavarietyofexternalsources

. WritebasicRfunctionsusingcontrolanddatastructures

. EmployRfunctionstoconductstatisticalanalysisandinference

. Generate research or analytical reports and presentations using R
Markdown

7. Deliver an oral presentation describing your data science analysis

to an audience.

AN DN AW

CourseOutline

Unit-I
InstallationofR-FeaturesofR-VariablesinR-ConstantsinR
OperatorsinR.Creatingdataframe-
OperationsondataframesAccessingdataframes-
Creatingdataframesfromvarioussources
Creatinglists-Manipulatinglistelements-Merginglists
Unit— 11

Data types and R Objects-Accepting Input from keyboard-Importar
Built-in functions. Creating Vectors-Accessing elements of a Vecto
Operations on Vectors-Vector Arithmetic-Converting lists to vector
Creating arrays-Accessing array elements-Calculations across array
elements.

Unit-III

Creating matrices-Accessing elements of a Matrix-Operations on
Matrices-Matrix transpose .R Programming Structures, Control
Statements, Loops, - Looping Over Nonvector Sets- if...else
statement-if else() function-switch() function-repeat loop-while loop-
forloop-breakstatement-nextstatement

Unit-1V

Need for data visualization-Bar plot-Plotting categorical data-Stacked
bar plot-Histogram-plot() function and line plot-pie chart / 3D pie
chart-Scatter plot-Box plot- Customizing Graphs, Saving Graphs to
Files.

Unit-V

Probability Distributions, Binomial Distribution- PoissonDistributions

Normal Distribution- Other Distribution. Correlation- Regression. Chij
—Square test. t-Test - Analysis of Variance -Non- Parametric Tests.




Skillsacquiredfromthis
Course

Knowledge,ProblemSolving,Analyticalability,Professional
Competency,Professional Communicationand TransferrableSkill

References Books

1. HadleyWickham:—RPackages—LatestEdition—Shroff

/O‘ReillyPublisher
2. WilliamN.VenablesandDavidM.Smith, AnIntroductiontoR.
2ndEdition.NetworkTheoryLimited.2009.
3. NormanMatloff,TheArtofRProgramming-ATourofStatistical
SoftwareDesign,NoStarchPress.2011.

4. SilberschatzA.,KorthH.,SudarshanS.,"DatabaseSystem
Concepts",McGrawHillPublishers,ISBN0-07-120413-X,6th edition

(chapter 3 only)

CourseLearningOutcome(forMappingwithPOs and

PSOs)

Studentswillbeable to
CLO-1Studentswillabletoinstall,codeandusebasicRprogramming&Python
CLO-2Describekeyterminologies,conceptsandtechniquesemployedinstatisticalanalysis
CLO-3Understandhowtowritesimplecoding
CLO-4Compileandruntheprogram

CLO-5Interprettheresult

PSO1| PSO2| PSO3| PSO4| PSOS| PSO6| PSO7( PSO8| PSO9
CLO1 S S M M M S M S M
CLO] S S S S M S M S M
CLO3 S S S M S S M S S
CLO4 S S S M S S S S M
CLO§ S S M M M S S S M

CLO-PSOMapping(CourseArticulationMatrix)S-Strong,

M-Medium, W-Weak

CO/PO PSO1 PSO2 PSO3 PSO4 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
Weightedpercentageof

Cou%seColl)ltributioi toPos 30 30 30 30 30

LevelofCorrelationbetweenPSQ’sandCO’s

69




