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1. OBJECTIVES

Statistics is a science which deals with data arise from various phenomena. Statistics plays
animportant role in almost all the disciplines of sociological and Biological Sciences, Economics,
ComputerScience and Information Technology. The main objective of the course is to make students to
learn thefundamental principles, the scope of Statistics, to understand the theoretical basis of various
realms ofStatistical methods and to train the students in the application of various analytical tools in

solving the reallifeproblems.

Theobjectivesofthecourseare

° ToimparttheknowledgeaboutthetheoreticaldevelopmentofStatistics.

° Toelucidatetheuseofvariousmathematicalconceptswhicharerequiredforthedevelopmentofstatistics.
° Toemphasizethescopeofusingstatisticaltoolsinvariousdisciplines.

° Toprovideknowledgeaboutvariousdimensionsofstatisticslikecollection,classificationofdata,Descripti

ve statistics, samplingtechniques and inferentialstatistics etc.

° To equip the students with effective applications of various statistical tools for solving many real
lifeproblems.
° Toprovideaplatformforpursuinghigherstudiessuch asPost-graduateandDoctorate degrees.



LearningOutcomes

Uponthecompletionoftheprogram, studentswouldbe

° Abletounderstandandapplytheconceptsofstatisticsandvariousstatisticaltoolsindifferentareasofitsap
plicationandhenceabletosolveawiderangeof problemsassociatedwithStatistics.

o Abletoconductstatisticalsurveysandexperimentalstudiesandtodemonstratedataanalysistogetherwit
hproperandeffective interpretations.

° Abletohandlestatisticalpackagesforpracticalutilityandalsoabletodevelopnewsoftwareprograms

inaccordancewiththerequirements for solving aproblem.

This syllabus is aimed at preparing the students to cope with the latest developments and compete
withstudents from other universities and put them on the right track. Along with this students are

equippedwithskillenhancement courses likeResearch methodology,Statisticalpackagesand Rlanguage.

CARRIERINSTATISTICS

Afterthecompletionofundergraduatecourse,studentscanpursuehighereducationinthefieldofstatistics,profes

sional coursesandresearchlevelstudies.

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 I.A.S
M.ScOperationsResearch I.C.W.A R I.F.S
M.ScActuarialScience F.R.M SAS 1.S.S
M.ScinLibraryandIinformationScience C.F.A SAP SSS
M.ScinQuantitativeEconomics C.CA ERP CSO
M.AEconomics Python NSSO
M.Pharm MATLAB IAMR
P.GDiplomainStatisticalMethodswithApplications MaxStat. ICMR




JOBOPPURTUNITIES

JobsopportunitiesinStatisticsField

Jobopportunitiesinotherfields

Statistician BusinessAnalyst
StatisticsInvestigator(TNPSC) CharteredAccountant
ActuarialAnalyst Economist

BlockHealthStatistician(TNPSC)

FinancialManager

DataScientist

FinancialTrader

DataAnalyst

InsuranceUnderwriter

Market Researcher

MachinelLearningEngineer

OperationalResearcher

ResearchScientist(maths)

Bio-Statistician

PythonDevelopers

Meteorologist

AssistantDirector(DPES)

StatisticsSubjectMatterExpert

SeniorManager— Research

StatisticsatUpthinkExpert (Tutor)

CivilServiceFastStreamer

Youngprofessional(Statistics)inMOSPI

ProjectTechnicalOfficer

AgricultureStatisticalOfficer

BankingSectors

FieldOfficer(Statistics)

TraineeDataAnalyst

2. ELIGIBILITYCONDITIONFORADMISSION

Candidates who seek admission to the Degree of Bachelor of Science in Statistics are required to

havepassedtheHigherSecondaryExaminations(AcademicorVocationalStream)conductedbytheGovernment

of Tamil Nadu or an examination accepted as equivalent thereto by the Periyar University,with Statistics/

Mathematics/BusinessMathematicsas oneofthesubjects.

3. DURATIONOFTHECOURSE

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

b) TheoddsemestersconsistofthedurationfromJunetoNovemberofeachyearandtheevensemesters consist
of the duration from December to April of each year. There won’'t be less than
90workingdaysforeachsemester.

4. COURSEOFSTUDY

In the following subjects, the course of study will comprise instruction according to the syllabus and

books,prescribedfromtimetotime.

5. EXAMINATIONS

Duringsemesterexaminationforeachtheoryexaminationthreehoursisallotted.Forpracticalexaminationalsothr

eehoursisallotted.ltwillbeconductedattheendofeachacademicyear.The candidate who has failed in any

subject will be permitted to attend the arrear subject(s) along with thesubsequentexamination.


https://www.prospects.ac.uk/job-profiles/statistician
https://www.prospects.ac.uk/job-profiles/business-analyst
https://www.prospects.ac.uk/job-profiles/chartered-accountant
https://www.prospects.ac.uk/job-profiles/actuarial-analyst
https://www.prospects.ac.uk/job-profiles/economist
https://www.prospects.ac.uk/job-profiles/financial-manager
https://www.prospects.ac.uk/job-profiles/data-scientist
https://www.prospects.ac.uk/job-profiles/financial-trader
https://www.prospects.ac.uk/job-profiles/data-analyst
https://www.prospects.ac.uk/job-profiles/market-researcher
https://www.prospects.ac.uk/job-profiles/machine-learning-engineer
https://www.prospects.ac.uk/job-profiles/operational-researcher
https://www.prospects.ac.uk/job-profiles/research-scientist-maths
https://www.prospects.ac.uk/job-profiles/statistician
https://www.prospects.ac.uk/job-profiles/civil-service-fast-streamer

6. COURSESTRUCTUREUNDEROBE:

BranchlISTATISTICS
(Forthestudentsadmittedfrom theAcademicyear2021-2022onwards)
MARKS
PART | PAPERCODE COURSE TITLEOFTHEPAPER HOURS | CREDIT CIA | UE TOTAL
SEMESTER- |
I 21UFTAO1 Language Tamil- 6 3 25 | 75| 100
Il 21UFENO1 Language English—I 6 3 25 | 75| 100
21USTO01 Core Theory-| DescriptiveStatistics 6 5 25 | 75| 100
Alliedl:Theory-I AlgebraandCalculus 5 5 25 | 75| 100
I i ics-
AlliedPractical —I Allied Mathematlcs 2 - - - -
Practical*
21USTPO1 CorePractical-I MajorPractical-I * 3 - - - -
" Add-onCourse ProfessionalEnglish 6 4 25 | 75| 100
21UVEO1 Common ValueEducation (Yoga) 2 2 25 | 75| 100
NO.OF COURESES -6 TOTAL 36| 22 - - | 600
*Examination attheEndofSecondSemester
SEMESTER-II
I 21UFTAO2 Language Tamil =l 6 3 25 | 75| 100
Il 21UFENO2 Language English—1I 4 3 25 | 75| 100
NMSDC-I: LanguageProficiencyfor
. EffectiveEnglish Employability 2 2 25 | 75 100
21UST02 CoreTheory—Il Probabilityand Random 6| 5 25 | 75| 100
Variables
AlliedI:Theory-Il DifferentialEquationsand 5| 5 25 | 75| 100
1] LaplaceTransforms
AlliedPractical | AlliedMathematics- 2| 3 40 | 60| 100
Practical
21USTPO1 CorePractical—-I MajorPractical—I 3 3 40 | 60| 100
v Add-onCourse ProfessionalEnglish 6 4 25 | 75| 100
21UESO1 Common EnvironmentalStudies 2 - 25 | 75| 100
NO.OF COURESES -8 TOTAL 38| 28 - - | 800
SEMESTER- III
I 21UFTAO3 Language Tamil -l 6 3 25 | 75| 100
Il 21UFENO3 Language English— Il 6 3 25 | 75| 100
21USTO03 CoreTheory -l DistributionTheory 4 4 25 | 75| 100
21USTA15 Alliedll:Theory-I AppliedNumericalMethods 4 5 25 | 75| 100
0 i
21USTAPO4 |  AlliedPractical Ii NumericalMethodsand 2| - .
ProgramminginCPractical
21USTPO2 CorePractical —lI MajorPractical— I1* 1 - - - -
v 21USTS01 SBEC- 1| Regression Analysis 3 3 25 | 75| 100
NMEC —I 2 2 25 | 75| 100
Digital Skill for Employability - 2 2 25 75| 100
Microsoft Office Essentials
NO.OF COURESES -6 TOTAL 30| 21 - - | 600

* Examination attheEnd ofFourth Semester
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SEMESTER- IV

I 21UFTAO4 Language Tamil —IV 6 3 25 | 75| 100
Il 21UFENO4 Language English— IV 6 3 25 | 75| 100
21USTO04 CoreTheory—IV SamplingTechniques 5 5 25 | 75| 100
21USTA16 Alliedll:Theory-II ProgramminginC 5 5 25 | 75| 100
I iedll: i
21USTAPO4 AII|e.dII. Numerlca'IMfethodsalj\d ) 5 25 | 75 | 100
Practicalll ProgramminginCPractical
21USTP0O2 CorePractical —lI MajorPractical—Il 2 3 25 | 75| 100
Employability Employability Skills -
NMSDC Iskills Microsoft 2 2 2> |75 100
v Internship i i i i i i
Programme
NMEC -l 2 2 25 | 75| 100
NO.OF COURESES -9 TOTAL 30 25 - - | 800
SEMESTER-V
21USTO05 Core Theory-V TheoryofEstimation 4 4 25 | 75| 100
21USTO06 Core Theory-VI TestingofHypothesis 4 4 25 | 75| 100
21USTO07 Core Theory-VII StatisticalQualityControl 5 5 25 | 75| 100
1] 21USTPO3 CorePractical -l MajorPractical—-III* 2 - - - -
21USTPO4 | CorePractical —IV MajorPractical— IV* 2 - - - -
21USTEO1 CoreElective—| OperationsResearch—| 4 4 25 | 75| 100
21USTEQ2 CoreElective-ll StochasticProcesses 4 4 25 | 75| 100
\% 21USTS02 SBEC-1I Non-ParametricTest 3 3 25 | 75| 100
IV NMSDC Computational Intelligence| 2 2 25 | 75| 100
for Employability - Drone
Pilot Techniques
NO.OF COURESES -6 TOTAL 30 26 - - | 600
* Examination attheEnd ofSixthSemester
SEMESTER- VI
21USTO08 CoreTheory-VIII DesignofExperiments 5 5 25 | 75| 100
21USTO09 CoreTheory—IX AppliedStatistics 5 5 25 | 75| 100
21USTEO3 CorekElective-lll OperationsResearch —lI 4 4 25 | 75| 100
21USTEO4 CoreElective—-IV ActuarialStatistics 5 4 25 | 75| 100
" 21USTPO3 CorePractical —lll MajorPractical— Il 3 3 25 | 75| 100
21USTPO4 CorePractical IV MajorPractical-IV 3 3 25 | 75| 100
\} NMSDC Advanced Data Analytics| 2 2 25 | 75| 100
& Visualization
SBEC-III Statistical Data
AnalysisUsingEXCEL
v 21USTS03 (or) (or) 3 3 25 | 75| 100
SBEC-IV Statistical Data
AnalysisUsingRProgram
ming
\" 21UEX01 Common *ExtensionActivities - - - - -
NO.OF COURESES -9 TOTAL 30 29 - - | 800
TOTALNO. OFCOURESES-44 GRANDTOTAL 192| 151 - - | 4200




UE-UniversityExamination CIA-ContinuousinternalAssessment

SBEC-SkillBasedElectiveCourse NMEC-NonMajorElectiveCourse

TABLESHOWINGTHECOURSESOFFEREDWITHCREDITSUNDERVARIOUSPARTS
OBEPatternWitheffectfrom theAcademicYear2021-22onwards

Semester Total
- | ] ]| \Y \) VI
E Course
N |H C N |H C N |H C N | H C|IN|H]|C N|H C N H C
| Tamil 1016|3163 16|33 |1|6]|3|-|-1]-|-|-1]1-1]14|24]12
1 English 1| 6 3 1| 6 3 1 6 3 1 6 3 - - - - - - 4 24 12
CoreTheory 1| 6 5 1| 6 5 1 5 5 1 5 51(13(15(15|2 (1010 9 47 45
CorePractical - 3 - 1) 3 3 - 2 - 1| 2 3 - 4 - 2| 6 6 4 20 12
CoreElective - - - - - - - - - - - - 121 8 8129 8 4 17 16
1l
NMSDC - - - - -2 2 - ) - -l 2] 2] 2] 4| 4
AlliedTheory 1 5 5 1 5 5 1 4 5 1 5 5 - - - - - - 4 19 20
AlliedPractical -2 - 1112 3 |- 2 - 1| 2 2 | - - - - - - 2 8 5
Add-onCourse 1|6 4 |1]| 6 4 | - - - - - - - - - - - - 2 12 8
%
InternshipP - I T i T i Tl i . i 1 i )
rogramme
[\ ValueEducation | 1 | 2 2 | - - - - - - - - - - - - - - - 1 2 2
Environmental
Studies T 12 T i T i T i I i 1 2 )
SBEC - - - - - - 1 3 3 - - - 1 3 3 1 3 3 3 9 9
NMEC - - - -2 222 - - -] --12] 4] &
* %k
Extension
Activities
Total 7136|122 8|36|26|(6 30|21 |8 (30|25 6(30(26|9(30|29|44 | 192 | 149
N=NO.OFCOURSES ; H=NO.OFHOURS/WEEK ; C=NO.OFCREDITS

**ThereisnoUniversityexaminationforthiscourse

*INTERNSHIPPROGRAMMIE:

ThelnternshipProgrammeprovidespracticalexperienceandgivestrainingtothestudentsfortheapplications  of

Statistics.It also enhances the student’s skills in problem solving.Internship requiresstudents to spend a

minimum of 15 days during 4™ Semester vacation in any reputed organization
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andshouldgetthecertificatefromtheorganizationconcernedfortheparticipationofthelnternshipProgramme.Th
e Internshipreport has to be submitted along with the certificate issued by the company
atthebeginningoftheSthSemester. ThestudentshouldundergotrainingwiththehelpofaGuide/Supervisor.



The Internship result will be declared in the 5™ Semester Mark sheet.The Internship Programme does
notcarry any credit or Marks.The Mark sheet will be showing the report of the Guide after the Viva-

VoceExaminationas Commended orHighlyCommended.

7. QUESTIONPAPERPATTERNANDEVALUTIONFORALLCOURSES

7.1. SCHEMEOFEXAMINATIONS:

EXAMINATIONS MARKS
CIA(ContinuousinternalAssessment) 25Marks
UE(UniversityExaminations) 75Marks

TOTAL 100 Marks

7.2. EvaluationofContinuousinternalAssessment(CIA):

S.NO | INTERNALASSESSMENT | DISTRIBUTIONOFMARKS
1 Test 15Marks
2 Assignments 5 Marks
3 Attendance 5 Marks
TOTAL 25 Marks

7.3. QuestionPaperPatternforCore/Allied/Elective/SBECPapers(Theory):

Time:Threehours MaximumMarks:75

Part-A (15x1 =15)
Answer ALL
guestions(ThreeQuestionsfromE

achUnit)

Part- B(2 x5= 10)
Answer any TWO
guestions(OneQuestionfromE
achUnit)

Part-C(5x10=50)

7.4. DistributionofMarksforCoreandAlliedIPractical:

EXAMINATIONS MARKS




CIA(ContinuousinternalAssessment)IncludingPracticalRecord 40Marks

UE(UniversityExaminations) 60Marks
TOTAL 100 Marks
7.5. DistributionofMarksforAlliedllPractical:
Uni itvE inati DistributionofMarks
niversitytxaminations WrittenPractical TotalMarks
Algorithm/Flowchart 10Marks
Writingthe ProgramintheMainAnswer Book 20Marks
60Marks
RuntheProgram 20Marks
DisplaytheCorrectOutput 10Marks
CIA (IncludingPracticalRecord) 40Marks
Total 100 Marks
7.6. EvaluationofContinuousinternalAssessment(CIA)forCoreandAlliedPractical:
S.NO | INTERNALASSESSMENT DISTRIBUTIONOFMARKS
1 Record 25Marks
2 | Test 10Marks
3 | Attendance 5 Marks
TOTAL 40 Marks
7.7. QuestionPaperPatternforCoreandAlliedl-Practical:
Time:Threehours MaximumMarks:60

Part-A (3x20=60)
AnswerAnyTHREEquestionsoutofFIVEquestions

(Onequestionfromeachunit)

7.8. QuestionPaperPatternforAlliedll-Practical:

Twoquestionsaretobesetwithinternalchoice.Allquestionscarryequalmarks.Twoquesti
onsareto beansweredin3hoursduration
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Time:Threehours MaximumMarks:60

Part-A (2x30=60)
AnswerALLquestions

(Twoquestionseitherorchoice)

8. (a)PASSINGMINIMUM-Theory

The candidate shall be declared to have passed the examination if the candidate secures not less than
40marks put together out of 100(CIA+EA).Minimum 40% should be secured (30 out of 75) in EA of
eachtheorypaper.

(b) PASSINGMINIMUM-Practical

The candidate shall be declared to have passed the examination if the candidate secures not less than
40marks put together out of 100(CIA+EA).Minimum 40% should be secured (24 out of 60) in EA of
eachPracticalpaper.

The CIA of each practical paper includes evaluation of record. However submission of record for

theUniversityPractical Examinationismandatory.

MaximumMarks
Examinations

CIA | UE | Total

TheoryPaper 25 | 75 100

PracticalPaper 40 | 60 | 100

9. CLASSIFICATIONOFSUCCESSFULCANDIDATES
Candidateswhosecurenotlessthan60%oftheaggregatemarksinthewholeexaminationshallbedeclaredtohavepassed
theexaminationintheFirst Class.
AllothersuccessfulcandidatesshallbedeclaredtohavepassedintheSecondClass.Candidateswhoobtained75%of
themarksintheaggregateshallbedeemedtohavepassedtheexaminationinFirstClasswith Distinction provided
they pass all the examinations prescribed for the course at the first appearance.Candidates who pass all
the examinations prescribed for the course in the first instance and within a periodofthree academic
yearsfromthe yearofadmissiontothecourse only areeligiblefor University Ranking.
1. PassingMinimumis40%oftheESEandalso40%oftheminimumofthepaper/course.
2. MinimumCreditstobeEarned:

ForTHREEyearProgramme:Best 148Credits
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Partl andll

: Languages

Partlil :Major,Elective,Allied
PartlV :SoftSkills

Part V :ExtensionActivities
MarksandGrades:

Thefollowingtablegivesthemarks,gradepoints,lettergradesandclassificationtoindicatetheperformanceoft

hecandidate.

Conversion of Marks to Grade Points and Letter
Grade(PerformanceinaCourse/Paper)

RANGEOFMARKS GRADEPOINTS LETTERGRADE DESCRIPTION

90 -100 9.0-10.0 0 Outstanding
80-89 8.0-8.9 D+ Excellent
75-79 7.5-7.9 D Distinction
70-74 7.0-7.4 A+ VeryGood
60-69 6.0-6.9 A Good
50-59 5.0-5.9 B Average
40-49 4.0-4.9 C Satisfactory
00-39 0.0 U Re-appear

ABSENT 0.0 AAA ABSENT

CALCULATIONOFGPAANDCGPA
ForaSemester:

GPA=

CiGiGradePointAverage(GPA)=

SumoftheMultiplicationofGradePointsbytheCreditsoftheCourses

Sumof the CreditsoftheCoursesinaSemster

FortheentireProgramme:

i
>Ci

CGPA— SumoftheMultiplicationofGradePointsbytheCreditsoftheEntireProgramme

SumoftheCreditsoftheCoursesof theEntireProgramme

12



Ci=Creditsearnedfor course ‘i'inanysemester
Gi=GradePointobtainedforcourse‘i'inanysemester.

nreferstothesemesterinwhichsuchcourseswerecredited

CGPA GRADE CLASSIFICATIONOFFINALRESULT
9.5-10.0 O+
FirstClassWithExemplary*
9.0 and abovebutbelow9.5 0
8.5 and abovebutbelow9.0 D++
8.0 and abovebutbelow8.5 D+ FirstClassWithDistinction*
7.5 and abovebutbelow8.0 D
7.0 and abovebutbelow7.5 A++
6.5 and abovebutbelow?7.0 A+ FirstClass
6.0 and abovebutbelow6.5 A
5.5 and abovebutbelow6.0 B+
SecondClass
5.0 and abovebutbelow5.5 B
4.5 and abovebutbelow5.0 C+
ThirdClass
4.0 and abovebutbelow4.5 C
0.0 and abovebutbelow4.0 U Re-appear

*The candidates who have passed in the first appearance and within the
prescribedSemesteroftheUGProgramme(Major,AlliedandElectiveCoursesAlone)areeligible.

10. MAXIMUMDURATIONFORTHE COMPLETIONOFTHEUGPROGRAMME

ThemaximumdurationforcompletionoftheUGProgrammewillnotexceedtwelvesemesters.

11. COMMENCEMENTOFTHISREGULATION
TheOBEregulationsshalltakeeffectfromtheacademicyear2021—-
2022(i.e.)forthestudentswhoareadmittedinthefirstyear ofthe courseduringthe academicyear2021—

2022andthereafter.
13



12. TRANSITARYPROVISION

Candidates who were admitted to theUG course of study prior to 2021-2022will be permitted toappear
for the examination under those regulations for a period of three years (i.e.) up to and inclusive ofthe
examinations of April/May 2024. Thereafter they will be permitted toappear for the

examinationbasedontheregulationstheninforce.

LISTOF COURSES:
S.NO COURSE PAPERCODE TITLEOFTHE PAPER

1 21UST01 DescriptiveStatistics

2 21UST02 Probabilityand RandomVariables

3 21USTO03 DistributionTheory

4 21UST04 SamplingTechniques

CORET - -

5 HEORY 21USTO05 TheoryofEstimation

6 21USTO06 TestingofHypothesis

7 21USTO07 StatisticalQualityControl

8 21USTO08 DesignofExperiments

9 21UST09 AppliedStatistics

10 DigitalSkillsforEmployabilit

NMSDC g — POy u —

11 DataAnalyticswithAdvancedToolsforEmployability

12 21USTEO1 OperationsResearch-|

13 COREEL 21USTEO2 StochasticProcesses

14 ECTIVES 21USTEO3 OperationsResearch —lI

15 21USTEO4 ActuarialStatistics

16 21USTPO1 MajorPracticall  (Basedon CoreTheoryl1&2)

17 COREPR 21USTPO2 MajorPracticalll(Based on CoreTheory3&4)

18 ACTICALS 21USTPO3 MajorPracticallll(Basedon CoreTheory5,6&8)

19 21USTPO4 MajorPracticallV(Based onCoreTheory7&9)

20 AlgebraandCalculus

21 ALLIED DifferentialEquationsandLaplace Transforms

22 THEORY 21USTA15 AppliedNumericalMethods

23 21USTA1l6 ProgramminginC

24 AlliedPracticall:MathematicsPractical
(BasedonAllied ITheorypapers1&2)

ALLIEDPR ” - -
Allied Practical Il: Numerical
ACTICALS ) .

25 21USTAPO4 MethodsandProgramminginC-Practical
(BasedonAllied IlITheory Papers3&4)

26 21USTS01 Regression Analysis

SBEC
27 21USTS02 Non-ParametricTest
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21USTS03 StatisticalDataAnalysisUsingEXCEL

28 (or)
21USTS04 StatisticalDataAnalysisUsingR
79 Add-onCourse
ProfessionalEnglishforPhysicalSciences
30 InternshipProgramme
31 COMMON 21UVEO1 ValueEducation
32 21UESO1 EnvironmentalStudies
33 21UEX01 ExtensionActivity
(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER |
CORETHEORY I
PAPERCODE 21USTO01
TITLEOFTHE PAPER DESCRIPTIVESTATISTICS
HOURS/WEEK 6
NO.OFCREDITS 5
LearningObjectives:

ToenablethestudentstounderstandthebasicconceptsofStatistics.
Toknowtheprincipleofsamples,measurementofscalesandmethodsofsampling.

Todistinguishbetweenprimaryandsecondarydata.

YV V VY V

Tofamiliarizestudentswithpictorialrepresentationofdata.

» Tounderstandtherelationbetweentwovariablesthroughcorrelationandregression.
CourseOutcomes:
The studentswillbe ableto:

» Frameaquestionnaireandcollectprimaryandsecondarydata.

» Knowthemethodsofdatacollectionandclassificationofdata.

» Estimatethemeasuresoflocationsanddispersions.

» Understandthemethodsofskewnessandkurtosis.

» Determinethecorrelationbetweenthevariablesandtofittheregressionlines.
UNIT-I CollectionandPresentationofStatisticalData
Nature,Scope and Limitationsof Statistics — Data sources — Methods of collection of statistical data —
Census—SampleSurvey—MeasurementofScales—Nominal,Ordinal,IntervalandRatioscales—Classification
andTabulation — Formation of frequency distribution — Cumulative frequency distribution -

DiagrammaticandGraphical representationofData.
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UNIT-II MeasuresofCentralTendencyandDispersion

Arithmeticmean,Median,Mode,Geometric meanandHarmonicmeanforrawandgroupeddata—Properties —
Quartiles, Deciles and Percentiles — Absolute and relative measures of Dispersion — Range —
Quartiledeviation—Mean deviation- Standarddeviation— Coefficient ofVariation—LorenzCurve.

UNIT-III MeasuresofSkewness,Kurtosisand Moments

Definition — Calculation of Karl Pearson’s, Bowley’s and Kelly’s coefficient of Skewness — Moments —
Rawand Central Moments — Relation between raw and central moments — Measures of Skewness and

KurtosisbasedonMoments.

UNIT-IV  Correlation

Definition of Correlation — Types of correlation — Methods of correlation — Scatter diagram -
KarlPearson’scorrelationcoefficient—Spearman’srankcorrelationcoefficient—Properties—
Concurrentdeviationmethod—Correlation coefficientforungrouped andgrouped bivariatedata.

UNIT-V Regression

Meaning of Regression — Regression lines — Regression coefficients — Regression coefficients for
ungroupedand grouped bivariate data — Properties of regression coefficient — Finding the two regression

equations ofXonYandYonXand estimatingtheunknownvalues ofXandY.

ReferenceBooks:
1. GuptaS.P(2002),StatisticalMethods,SultanChandandSons,NewDelhi.
2. GuptaS.CandKapoorV.K,FundamentalsofMathematicalStatistics,SultanChandandSons,New Delhi.
3. GoonA.M,GuptaM.KandDasguptaB(2008),FundamentalsofStatistics,(Vol-1),WorldPressLtd,Calcutta.
4. BhatB.R,SrivenkataramanaTandMadhavaRaoK.5(1996),StatisticsaBeginner’sText,(Vol—

I),NewAgelnternationalPublishers,New Delhi.
HoggR.VandCraigA.T(2006),IntroductiontoMathematicalStatistics,MacMillan,London
SaxenaH.C,ElementaryStatistics,SultanChandandSons,NewDelhi.
FreundJ.E(1981),Modern ElementaryStatistics,PHI.

SanchetiD.CandV.KKapoor,Statistics,SultanChandandSons,NewDelhi.

L 0 N o U

AgarwalB.L(1996),BasicStatistics(ThirdEdition),NewAge InternationalPublishers,NewDelhi.

10. SanjayAroraandBansilal(2002),NewMathematicalStatistics,MeeratPublications,NewDelhi.

WeblLinks:
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https://www.tutorialspoint.com/statistics/data_collection.htm
https://www.surveysystem.com/correlation.htm

https://www.investopedia.com/terms/r/regression.asp

vV V V VY

https://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-
correlation-and-regression

» https://course-notes.org/statistics/sampling_theory

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER |
CORETHEORY |
PAPERCODE 21UST02
TITLEOFTHE PAPER PROBABILITYANDRANDOMVARIABLES
HOURS/WEEK 6
NO.OFCREDITS 5
LearningObjectives:

» Tointroduceprobabilitytheoryasthefoundationforstatisticsandrandomvariables.
» Tolearntheconceptsofmarginalandconditionaldistributions.
» Tounderstandthemethodofanalysingabivariatedistribution.
» ToapplyChebychev’sinequalityinreallifeproblems.
Courseoutcomes:
Thestudentswillbe ableto:
» Understandthebasicconceptofprobabilityusingclassical,statisticalandaxiomaticapproach.

Gainknowledgeaboutconditionalprobability andapplicationsofBaye’sTheorem.

A\

Comprehendtherandomvariablesandmathematicalexpectations.

Y

Understandandderivethe momentgeneratingfunctionandcharacteristicfunction.

Y

UnderstandthepropertiesandapplicationsofvariousprobabilityfunctionsandweaklawofLargeNumber

S.

UNIT-I Probability
ConceptofRandomexperiment—
Trial,Samplepoint,Samplespace,Event,AlgebraofEvents,Mutuallyexclusiveevents,Exhaustiveevents—

DefinitionofProbability—Classical,StatisticalandAxiomatic
17


http://www.tutorialspoint.com/statistics/data_collection.htm
http://www.surveysystem.com/correlation.htm
http://www.investopedia.com/terms/r/regression.asp
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-

approach — Properties of Probability — Theorems on Probability — Addition and Multiplication theorem
ofprobabilities—Conditional probability—Baye’stheorem-SimpleProblems.

UNIT-II RandomVariablesandDistributionFunctions

Concept of Random variables — Discrete and Continuous random variables — Probability mass functions
andProbabilitydensityfunctions—Distributionfunctions—Properties- SimpleProblems.

UNIT-lll  BivariateRandomVariablesandDistributionFunctions

Joint probability functions - Joint probability mass functions - Joint probability density functions —
Marginalandconditionalprobabilityfunctions—
Distributionfunctionsofbivariaterandomvariablesanditsproperties — Marginal, Conditional distribution
functions and density functions - Independence of Randomvariables -
Propertiesofjointdistributionfunctions.

UNIT-IV  MathematicalExpectation andVariance

Meaning and definitions of Expectation (discrete and continuous) — Properties — Moments — Variance —
Properties — Conditional expectation and Conditional variance — Theorems on expectations -
Chebychev’slnequality —SimpleProblems.

UNIT-V MomentGeneratingFunctionandCharacteristicFunction

Definition of Moment generating function — Properties and uses — Characteristic functions — Cumulants -
Properties — Simple problems — Inversion theorem on Characteristic function (statement only) —

StatementandApplicationsof Weak Lawof LargeNumbers.

ReferenceBooks:

1. GuptaS.CandKapoorV.K,FundamentalsofMathematicalStatistics,SultanChandandSons,New Delhi.

2. Kapurl).NandSaxena,H.C(1999),MathematicalStatistics—S.ChandandCompanyLtd.,NewDelhi.

3. Feller,W.(2008),AnIntroductiontoProbabilityTheoryanditsApplications,Volumel(ThirdEdition),JohnWil
ey & Sons,NewYork.

4. BhatB.R.(2014),ModernProbabilityTheory(FourthEdition),NewAgelnternationalPublishers,New Delhi.

5. SpiegelM.R.andRayM(1980),TheoryandProblemsofProbabilityandStatistics,Schaum’sOutlineSeries,Mc

GrawHill, NewYork.

HoggR.VandCraigA.T(2006),IntroductiontoMathematicalStatistics,MacMillan,London.

AroraS.andB.Lal,NewMathematicalStatistics,SatyaPrakashan,1989,NewDelhi

RohatgiV.K,AnIntroductiontoProbabilityTheoryandMathematicalStatistics, WileyEasternLtd.

L ® N O

MarekFisz,(1961),ProbabilityTheoryandMathematicalStatistics,JohnWiley&Sons,NewYork.
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10. Mood, A. M Graybill, F. AAndboes, D. C, (1974) Introduction to Theory of

Statistics, TataMcGrawHill, New Delhi.

WeblLinks:
» https://seeing-theory.brown.edu/probability-distributions/index.html
» https://www.kullabs.com/classes/subjects/units/lessons/notes/note-detail /9557
» https://www.statisticssolutions.com/mathematical-expectation/
» http://itfeature.com/statistics/measure-of-dispersion/moments-in-statistics
» https://rmd.ac.in/dept/cse/notes/4/PQT/unit2.pdf
(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER |
COREPRACTICAL | (Based oncoretheorypaper 1&lIl)
PAPERCODE 21USTPO1
TITLEOFTHE PAPER MAJORPRACTICAL —I
HOURS/WEEK 3
NO.OFCREDITS 3
LearningObjectives:

» Toenablethestudentstogainpracticalknowledgeabouttheconceptsofstatistics.
» Toapplythemeasuresofdescriptivestatisticsandprobabilityinreallifesituations.
» Toprovide practicalknowledge inrandom variables,
probabilitydistributions,expectation,momentgeneratingfunctionandcharacteristic function.
CourseOutcomes:
TheStudentswillbeableto:
» Analysestatisticaldatausingmeasuresofcentraltendency,dispersionandskewness.
» InterprettheKarlPearson’scoefficientofcorrelationandSpearman’srankcorrelationcoefficientandunde
rstandtheirapplications.
» Applyprobabilitydistributionsand derivethemarginalandconditionaldistributionsofbivariaterandom
variables.
UNIT-I PresentationofStatisticalData
ConstructionofUnivariateandBivariatefrequencydistribution—DiagrammaticandGraphicalrepresentation

ofdata-Ogivecurves—Lorenzcurve.

UNIT-II MeasuresofAveragesandDispersion
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MeasuresofCentralTendency—ArithmeticMean,Median,Mode,GeometricandHarmonicMean-Absolute

andRelativeMeasuresofDispersion—Coefficientof Variation.

UNIT-IIl  SkewnessandKurtosis
KarlPearson’scoefficientofSkewness—Bowley’scoefficientofSkewness—

SkewnessandkurtosisbasedonMoments.

UNIT-IV  CorrelationandRegression
ComputationofKarlPearson’scorrelationcoefficientforungroupedandgroupedbivariatedata—
Spearman’sRankcorrelationcoefficient—Regressioncoefficientsand Regressionequations.

UNIT-V ProbabilityDensityandDistributionFunctions
Bivariatedistributions:Jointprobabilitydensityanddistributionfunctions,MarginalandConditionalprobabilityd

ensity anddistributionfunctions(discreteandcontinuous).

Note:
QuestionPaperSetting:
5questionsaretobesetwithoutomittinganyunit.Allquestionscarryequalmarks.

Any3questionsaretobeansweredin3 hoursduration.

Examinations DistributionofMarks
UniversityExaminations(WrittenPractical) 60 Marks
CIA(IncludingPracticalRecord) 40 Marks
Total 100 Marks
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(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER 1}
CORETHEORY 1}
PAPERCODE 21USTO03
TITLEOFTHE PAPER DISTRIBUTIONTHEORY
HOURS/WEEK 5
NO.OFCREDITS 5
LearningObjectives:
» Toimpartessentialknowledgeindiscreteandcontinuousdistributions.

» TolearntheconceptsofBinomial,PoissonandNormaldistributions.

YV V VYV

Toimparttheknowledgeaboutthebasisofsamplingdistributions.
Toexposestudentstotheconceptsofgamma,rectangular,betaandexponentialdistributions.

Toenablethestudentstounderstandthepropertiesandapplicationsofdiscreteandcontinuousdistributi
ons

CourseOutcomes:

Thestudentwillbe ableto:

>

>
>
>
>

UNIT-I

UnderstandthenatureoftheprobabilitydistributionssuchasBinomial,PoissonandNormal.
Understandthesamplingdistributions t,xzandFandtheirapplications.

Derivestatisticaldistributionsusingthegeneraltheoryoftherandomvariablesandgeneratingfunctions.
Derivesamplingdistributionsandtherelationshipamongthem.

Applytheknowledgeofprobabilitydistributionsandsamplingdistributionstoreallifesituations.

DiscreteDistributions
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Definitions ofBernoulli, Binomial, NegativeBinomial,Uniform Distributions— Derivationof Moments,Moment
generating function - Characteristic function - Recurrence relation for moments (Binomial) -
Fittingofbinomial distribution-Simple Problems.

UNIT-II DiscreteDistributions

DefinitionsofPoisson, Geometric, Hyper GeometricandMultinomial Distributions— Derivation ofMoments -
Moment generating function - Characteristic function and Recurrence relation for moments(Poisson)—
Fittingof Poissondistribution -SimpleProblems.

UNIT-IIl  ContinuousDistributions

Normal distribution — Characteristics of Normal distribution — Derivation of Moments, Moment
generatingfunction-Characteristicfunction -Meandeviationaboutmean—
FittingofNormaldistribution(areamethodandordinate method)-SimpleProblems.

UNIT-IV  Continuous Distributions

Concepts of Gamma and Rectangular Distributions, Beta Distribution of First and Second kind,
ExponentialDistribution -DerivationofMoments,Moment generatingfunction-SimpleProblems.

UNIT-V SamplingDistributions

2,

Concept of t’, x” and ‘F distributions — Characteristics and Properties - Derivation of Moments,

Momentgeneratingfunction- Characteristicfunctions —Relationshipbetween ‘t’,’x”and ‘F’distributions.

ReferenceBooks:

1. GuptaS.CandKapoorV.K,(2004),FundamentalsofMathematicalStatistics,SultanChand&Sons,New
Delhi.

2. RohatgiV.K,(1985),AnIntroductionto Probability Theory and Mathematical
Statistics,WileyEasternLtd.,NewDelhi.

3. HoggR.VandAllenT.Craig(1998),IntroductiontoMathematicalStatistics,MacMillan,London.

4. MoodA.M,GraybillF.AandBoes D. C (1974), Introduction to Theory of
Statistics, TataMcGrawHill, NewDelhi.

5. GoonA. MGupta M. D andDas Gupta B,(1993)Fundamentals ofStatistics,(Vol. )Worldpress,Kolkata.

6. Bhuyan K. C (2010), Probability Distribution Theory and Statistical Inference, New Central
Bookagencyprivateltd,Reprint,2015

7. JohnsonN. L andKotzS,Continuous Univariate Distributions,(Vol. | &l1)JJohnWiley Publication,New
York.

8. BhatB.R(1984),ModernProbabilityTheory—

AnintroductoryTextBook,SecondEdition,JohnWileyPublication,New York.
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9. HoelPG.(1971)IntroductiontoMathematicalStatistics, Wiley,NewYork.
10. Spiegel M.R. (1982) Theory and problems of Probability and Statistics, Schaum’s outline

series,McGrawHill, New York.

WeblLinks:
» https://www.statisticshowto.datasciencecentral.com/

https://online.stat.psu.edu/stat504/node/209/

» https://www.colorado.edu/amath/sites/default/files/attached-files/ch4.pdf
» https://www.cimt.org.uk/projects/mepres/alevel/stats_ch7.pdf
» https://www.investopedia.com/terms/c/chi-square-statistic.asp
(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER ]l
ALLIEDII:Theory |
PAPERCODE 21USTA15
TITLEOFTHE PAPER APPLIEDNUMERICALMETHODS
HOURS/WEEK 4
NO.OFCREDITS 5

LearningObjectives

» Toenablethestudentstolearntheconceptsandnumericalmethodsofsolvingalgebraicandtranscendentale
quations.

» Toacquireknowledgeaboutordinarydifferentialequationsusingdifferentmethodsthroughthetheoryoffinit
edifferences.

» Toenablethestudentstoestablishmathematicalfunctionsusingnumericaldataandtolearninterpolation
withequalandunequal Intervals

» ToprovidethenumericalmethodsforsolvingthenumericaldifferentiationproblemsbyusingNewton’sforw
ardandbackwarddifferenceformula.

» Toimpartthemathematicalknowledgeaboutnumericaldifferentiationandintegration.

CourseOutcomes:
Thestudentswillbeableto:
» ApplytheNewton—
Raphsoniterativemethodanddevelopskillsinnumericalmethodsbyusingnumericalanalysissoftware.

» Implementvariousconceptsofnumericalanalysisandstatisticstosolvereallifeproblems.
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» Gainsufficientknowledgeinusinginterpolationtechniquesforfindingrootsofpolynomialequationsandev
aluatingintegralsoffunctions.
» Develop the mathematical skills of the students in the areas of numerical methods and to write
Cprogramsforsolvingproblems.
» PerformnumericalintegrationusingTrapezoidalandSimpson’srule.
UNIT-I SolutionofAlgebraicandTranscendentalEquation
Solution of Algebraic and Transcendentalequations — Bisection, Regula-Falsi andSecantmethod —Newton—
Raphsoniterative method-SimpleProblems .
UNIT-II FiniteDifferences
DefinitionandPropertiesofNewton’sforwarddifferenceoperator—
Newton’sbackwarddifferenceoperatorandShiftoperator—Relationsbetweenthem—
nthdifferenceofPonnomiaIs—Differenceequations.
UNIT=IIl  InterpolationwithEqualand Unequal Intervals
Newton—Gregoryforwardinterpolationandbackwardinterpolationformulaforequalintervals—
Lagrangeformulaforunequalintervals.
UNIT-IV  NumericalDifferentiation
Numerical differentiation based on Newton’s forward and backward difference formulae — Computation
ofsecondorderderivativesnumerically.
UNIT-V Numericallntegration
Trepezoidal rule — Simpsons 1/3 and 3/8th rules — Weddle's rule — Euler's summation formula -
Numericalsolution of ordinary differential equations — Taylor's series method — Euler method and Runge
Kutta uptosecondorder-SimpleProblems.
ReferenceBooks:
1. KandasamyP,andThilagavathiK,(2003)CalculusofFiniteDifferencesandNumericalAnalysis,Sultan
Chand&Co,NewDelhi.
2. JainM.K,lyengarS.R.KandJainR.K,(1999)NumericalMethodsforScientificandEngineeringComputation,
New AgelnternationalPublishers,New Delhi.
3. FrobergC.E,(1979)IntroductiontoNumericalAnalysis,(SecondEdition),AddisonWesleyPublishingComp
any.
4. ShankarRaoG,NumericalAnalysis,NewAgelnternationalPublishers,NewDelhi.
5. SastryS.S,(2010)IntroductoryMethodsofNumericalAnalysis,PrenticeHall.
6. BalasubramaniamPandVenkatramanM.K.(1972)NumericalMathematics,Partlandll,RochouseandSon
s,New Delhi.

7. RajaramanV,ComputerOrientedNumericalMethods,PrenticeHall.
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8. Hutchison,l.H.(2015),AStudentGuidetoNumericalMethods,CambridgeUniversityPress,Cambridge.

9. ScarboroughB,NumericalMathematicalAnalysis,OxfordUniversityPress.

10. VenkatramanM.K,NumericalMethodsinEngineeringandScience,NationalPublishingCompany,India.
WeblLinks:

» http://www.math.iitb.ac.in/~baskar/book.pdf

https://www.math.ust.hk/~machas/numerical-methods.pdf

» http://www.cse.iitm.ac.in/~vplab/downloads/opt/Applied%20Numerical%20Analysis.pdf
» http://www.ikiu.ac.ir/public-files/profiles/items/090ad_1410599906.pdf
» https://ocw.mit.edu/courses/mathematics/18-330-introduction-to-numerical-analysis-spring-
2012/lecture-notes/
(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER 1]
SBEC |
PAPERCODE 21USTS01
TITLEOFTHE PAPER REGRESSIONANALYSIS
HOURS/WEEK 3
NO.OFCREDITS 3
LearningObjectives:

» Tolearntheconceptofcorrelation,typesandmethodsformeasuringcorrelationcoefficients.

» Tomakethestudentsandtounderstandtherelationshipsamongsimple,partialandmultiplecorrelation
coefficients.

» Tounderstandtheconceptofprincipleofleastsquaresforcurvefittingandregressionlines.

» Toimpartknowledgeaboutfittingofpowercurveandexponentialcurveandrelatedpracticalapplications.

» Makethestudentstounderstandmultipleregressioncoefficientsandtofitregressioninmatrixterms

CourseOutcomes:

Thestudentswillbe ableto:
» Understandtheconceptofpartialandmultiplecorrelationcoefficients.
» Calculateregressioncoefficientsandcomputeregressionequations.

» Knowtheconceptofleastsquaresestimationinlinearandnonlinearregression.

25


http://www.math.iitb.ac.in/~baskar/book.pdf
http://www.math.ust.hk/~machas/numerical-methods.pdf
http://www.cse.iitm.ac.in/~vplab/downloads/opt/Applied%20Numerical%20Analysis.pdf
http://www.ikiu.ac.ir/public-files/profiles/items/090ad_1410599906.pdf
https://ocw.mit.edu/courses/mathematics/18-330-introduction-to-numerical-analysis-spring-2012/lecture-notes/
https://ocw.mit.edu/courses/mathematics/18-330-introduction-to-numerical-analysis-spring-2012/lecture-notes/
https://ocw.mit.edu/courses/mathematics/18-330-introduction-to-numerical-analysis-spring-2012/lecture-notes/

» Findmultiplecorrelationcoefficientsandinterpretanalysisofmultipleregressionco-efficients.

» Gainknowledgeaboutcorrelationandregressionanalysisandapplyitinreallifesituations.

UNIT-I PartialCorrelation

Introduction - Concept of Correlation, Partial Correlation — Types and Methods of Correlation -
Partialcorrelation coefficient — Zero order, First order and Second order Partial correlation coefficient —
Partialcorrelation coefficient in case of three variables — Characteristics - Limitations — Significance of a
partialcorrelationcoefficient —Simpleproblems.

UNIT=II MultipleCorrelation

Meaning and definition — Coefficient of Multiple Correlation - Advantages and Limitations of
MultipleCorrelation Analysis - Relationships among simple, partial and multiple correlation coefficients —

SimpleProblems.

UNIT -l Linear andNon LinearRegression
Concept of Regression - Simple Linear and Non Linear Regression - Least square estimation
ofregressioncoefficients and its Properties - Regressionequation -Fittinga straightlineby least squares -
Curvefitting -Conversion of data into linear form - Fitting of Power Curveand Exponential Curve - Uses
ofRegression- Simpleproblems .
UNIT-IV  MultipleLinearRegressionAnalysis
ConceptofMultipleRegression—Objectivesofmultipleregressionanalysis—Multipleregressioncoefficients—
Multiplelinearregressionequation(threevariablesonly)-Normalequationsfortheleast square regression plans
- Assumptions —Generalizations for more than three variables - Uses
ofMultipleRegressionandCorrelationAnalysis —CoefficientofMultipledetermination—Simpleproblems.
UNIT-V RegressioninMatrixTerms
Fitting a straight line in Matrix terms - Singularity Matrices — General linear regression when X'X is singular -
Variances andCovarianceofbpgandb;fromthematrix calculation.
ReferenceBooks:

1. GuptaS.P,StatisticalMethods,SultanChand&SonsPvtLtd.,NewDelhi.

2. Norman.R.DraperHarrySmith(1998),AppliedRegressionAnalysis,JohnWileyandSons.

3. GuptaS. Cand Kapoor V. K (2004), Fundamentals of Mathematics Statistics, Sultan Chand and

Sons,New Delhi.
4. J.NKapoorandH.CSexana(1989), MathematicalStatistics,SultanChandandsons,NewDelhi.
5. DraperN.Rand SmithH(1981),AppliedRegression Analysis,JohnWiley&Sons.

6. BrookR.JandArnoldG.C(1985),AppliedRegressionAnalysisandExperimentalDesign,
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MarcelDekker, Inc.

7. Plackeff.R.L.(1960),PrinciplesofRegressionAnalysis,OxfordattheClavendonpress.

8. AndersonT.W,(1996),An IntroductiontoMultivariateAnalysis,JohnWiley,NewYork.

9. SeberG.A.F(1977),Linear RegressionAnalysis,JohnWiley,NewYork.

10. JohnO.Rawlings,SastryG.PantulaandDavidA.Dickey(2001)AppliedRegressionAnalysis:A

ResearchTool(SpringerTextsinStatistics).

WeblLinks:

» http://uregina.ca/~gingrich/regr.pdf

https://www.researchgate.net/publication/300403700_Regression_Analysis

» http://www.ernestoamaral.com/docs/soci420-17fall/Lecture24.pdf

» https://www.globalspec.com/reference/69598/203279/chapter-11-curve-fitting-regression

» https://www.ms.uky.edu/~ma138/Spring20/Curve_fitting.pdf
(ForthecandidatesadmittedfromtheAcademicyear 2021-2022onwards)

COURSE B.Sc.STATISTICS

SEMESTER v

CORETHEORY v

PAPERCODE 21UST04

TITLEOFTHE PAPER SAMPLINGTECHNIQUES

HOURS/WEEK 5

NO.OFCREDITS 5

LearningObjectives:

» Tointroducetheconcept,methodsandanalysisofsamplingtechniques.

YV V V V

ability.

CourseOutcomes:

Thestudentwillbe ableto:

Toenablethestudentstounderstandandapplythesamplingprocedurestodifferentsituations.
TolearntheimportanceofSamplinganddifferentmethodsofsamplingtechniques.
Toequipstudentswithsamplingtechniquesandenablethemtoconductsamplesurveys.

Tocollectthedesiredinformationfromtheuniverseinminimumtimeandestimatethehigherdegreeofreli

» Understandtheimportanceofsamplinganddifferentmethodsofsamplingtechniques.

Findsampleestimatesandtheirpropertiesforsimplerandomsamplingandsystematicsampling.

>
» ldentifysampleestimatesforthemethodofstratification.
>

Understandtheprinciplesofcensusandsamplesurveysandtobecomecompetentforconductingsample

surveys.
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» Comparetheefficiencyofvariousestimationstrategiesresultingfromdifferentsamplingtechniques.

UNIT-I SampleSurvey

Basic concept of Sample Survey - Census and Sample Survey - Population and Sample — Parameter
andStatistic — Preparation of Questionnaire and Schedules — Principle steps in Sample Survey — Pilot survey
—Sampling Distribution - Standard Error - Sampling and Non-sampling Errors — Advantages over

CompleteEnumeration—Limitations ofsampling.

UNIT-II SimpleRandomSampling

Procedures of Selecting a Random sample— Simple Random Sampling with and without
Replacement(Lottery method, Random number tables) — Estimation of Mean, Variance and Proportion of
the EstimatedSampleMean—DeterminationsofSamplesize—ConfidenceLimits—
SimpleRandomSamplingforAttributes.

UNIT-III StratifiedRandomSampling

Meaning and Principles of Stratification— Advantages of Stratification — Estimation of Mean and
VarianceoftheEstimatedSampleMean—AllocationofSampleSizeinDifferentStrata—
EqualAllocation,NeymanAllocation,OptimumAllocationandProportionalAllocation—
RelativePrecisionofStratifiedRandomSampling withSimpleRandomSampling.

UNIT-IV  Systematic RandomSampling

ConceptofSystematicRandomSampling—
SelectionProcedures,AdvantagesandDisadvantages,EstimationofMeanandVarianceoftheEstimatedSample
Mean—ComparisonofSimpleRandomSamplingandStratified RandomSampling with SystematicSampling.
UNIT-V ClusterSamplingandNon-ProbabilitySampling

Cluster Sampling with Equal Sized Clusters — Estimation of Population Mean and Variance — Concepts

ofConvenience, Judgment,QuotaandSnowballSampling— Meritsand Demerits—Applications.

ReferenceBooks:
1. CochranW.G(1985),SamplingTechniques,JohnWiley&Sons,NewDelhi.
2. GuptaS.CandKapoorV.K,Fundamentalsof Applied Statistics,SultanChand&Sons,NewDelhi.
3. DarogaSinghandChoudaryF.5(1986),TheoryandAnalysisofSampleSurveyDesigns,NewAgelnternation
alPublishers,New Delhi.
4. Desraj(1976),SamplingTheory,TataMcGrawHill, NewYork.(Reprint1979).
5. MurthyM.N(1977),SamplingTheoryandStatisticalMethods,StatisticalPublishingSociety.
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6. SampathS(2001),SamplingTheoryandMethods,NarosaPublishingHouse.NewDelhi.

7. SukhatameP.VandSukhatameB.V(1997),SamplingTheoryofSurveyswithApplications(ThirdEdition),
ISAS Publication.

8. RajanK.Son,PracticalSamplingTechniques,(SecondEdition),CRCPublications,NewYork.

9. Goon,A.M,Gupta,M.KandDasgupta,B.(2008).FundamentalsofStatistics,Volume-I,WorldPress
Ltd,Calcutta.

10. Parimal Mukhopadhyay (1998), Theory and Methods of Survey Sampling, Prentice Hall of
India,New Delhi.

WeblLinks:
https://course-notes.org/statistics/sampling_theory

http://www.statstutor.ac.uk/resources/uploaded/13samplingtechniques.pdf

» http://www.ph.ucla.edu/epi/rapidsurveys/RScourse/RSbook_ch3.pdf
» https://www.investopedia.com/terms/stratified_random_sampling.asp
» http://conflict.Ishtm.ac.uk/page_35.htm
(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)

COURSE B.Sc.STATISTICS
SEMESTER v
ALLIEDII:THEORY |
PAPERCODE 21USTA16
TITLEOFTHE PAPER PROGRAMMINGINC
HOURS/WEEK 5
NO.OFCREDITS 5

LearningObjectives:

» ToenablethestudentstounderstandthefundamentalsandtodevelopprogramsinC.
Toimpartessentialknowledgeinsimple,controlstatementsandfunctions.
Toacquireknowledgeaboutthe conceptsofarrays,stringsandarraydeclaration.

Tolearnandunderstandthebasicconceptsofstructureinitializationandarraysofstructures.

YV V V V

To enable the students to understand the basic structure of the C-PROGRAMMING, declaration
andusageofvariablesthroughstatisticalcomputingandproblemsolving.
CourseOutcomes:
Thestudentswillbeableto:
» Understand basic data structures and to develop logics which will help them to create well-
structuredprogramsusing Clanguage.
» Know the concept of Pointers and Addresses, Pointers and Arraysin relation toPointers

andstructures
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» Gainknowledgeindecisionmakingusingbranchingandlooping.

» DescribeCprogramsthatusePointerstoaccessarrays,stringsandfunctions.

» Develop the analytical as well as logical thinking which will help them to create programs

andapplicationsinC

UNIT-I C-Fundamentals
Introduction to “C”, Variables, Data Types - Declarations, Type Conversions, Increment and
Decrement,Bitwise, Logical and Assignment Operators — Increment and Decrement, Conditional, Bitwise —
Expression —ArithmeticExpression—Evaluationof Expressions — Type Conversion in Expression —
MathematicalFunction.
UNIT-II Simple,ControlStatementsandFunctions
Decision Making and Branching: Decision Making with — IF statement — Simple IF statement — IF...
ELSEStatement—Switch Statement-?: Operator—-GOTOstatement—Looping :WHILEstatement—
DOStatement—FORstatement—JumpsinLoop—Function,classificationoffunctions—
DefiningandDeclarationsofFunctions.
UNIT-III ArraysandPointers
ArraysandStrings—ArrayDeclaration,Multi-dimensionalArraysStrings/CharacterArrays,Arrayinitialization—
PointersandAddresses,PointersandArrays-Pointertofunction—PointersandStructures.
UNIT-IV Structures

Definition—Structurelnitialization—ArraysofStructures—Structuresandfunctions—pointerstoStructure.

UNIT-V FileProcessing
Files—Defining,OpeningandClosingofafile-Input/outputOperationsonFiles—

Errorhandlingduringinput/outputOperations —RandomAccesstofiles- Simpleprogramsbasedon Statistics.

ReferenceBooks:
1. BalagurusamyE,ProgramminginANSI‘C’,TataMcGrawHillPublications.
VenugopalK.RandPrasadS.R,Mastering’C’, TataMcGrawHillPublications.
BryonS.Gottfried,Schaum’sOutlineTheoryandProblemsofProgrammingwith‘C’,InternationalEditions.

YaswantKanetkar(1997),LetUs‘C’,BPBPublications,NewDelhi.

HerbertSchildt,Osborn,’C’'madesimple,McGrawHillPublications.

2

3

4

5. BruceH.Hunter:Introductionto‘C’,Wiley&Sons,Incorporated,John.

6

7. Brian W.KernighanandRitchieD(2002),’C’'ProgramminglLanguage,PrenticeHallofIndia.
8

GotfriedB.S(1998),Programmingin‘C’,Schaum’sOutlineSeries.
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9.

YashwantSinghKanetkar(1993),Exploring‘C’,BPBPublications,NewDelhi.

10. ReemaThareja,Programmingin‘C’,OxfordUniversityPress.

WeblLinks:
» https://www.programiz.com/c-programming
» https://www.geeksforgeeks.org/c-language-set-1-introduction/
» http://www.skiet.org/downloads/cprogrammingquestion.pdf
» https://1234mathematics.files.wordpress.com/2013/02/cbnst-by-manish-goyal.pdf
» https://www.academia.edu/29344253/COMPUTER-BASED_NUMERICAL_and_STATISTICAL _
_TECHNIQUES
http://www.sci.brooklyn.cuny.edu/~mate/nml/numanal.pdf
https://repo.zenk-
security.com/Programmation/0%20Reilly%20%20Practical%20C%20Programming,%20
3rd%20Edition.pdf
» https://www.indiastudychannel.com/resources/169841-C-Program-on-Statistical-Analysis.aspx
(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER \Y)
COREPRACTICAL li(Basedon CoreTheoryPaperllI&IV)
PAPERCODE 21USTPO2
TITLEOFTHE PAPER MAJORPRACTICAL -1
HOURS/WEEK 2
NO.OFCREDITS 3
LearningObjectives:
» ToenablethestudentstogainpracticalknowledgeinBinomial,PoissonandNormaldistributions.
» Toacquirepracticalknowledgeinsolvingsimplerandomsamplingstratifiedrandomsamplingandsystema
ticrandomsampling problems.
> ToexposethepracticalappIicationsofxzstatisticinreaIIife problems.
CourseOutcomes:

TheStudentswillbeableto:

>

Usediscreteandcontinuousprobabilitydistributionsand find meanand variance
forarrivingdecisions.

Understandthenatureandapplicationsofsamplingdistributionssuchast,xzandF.
Comparesimplerandomsampling,stratifiedrandomsamplingandsystematicrandomsamplingandestim

atetheirmeanandvariance.
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http://www.programiz.com/c-programming
http://www.geeksforgeeks.org/c-language-set-1-introduction/
http://www.skiet.org/downloads/cprogrammingquestion.pdf
http://www.academia.edu/29344253/COMPUTER-BASED_NUMERICAL_and
http://www.sci.brooklyn.cuny.edu/~mate/nml/numanal.pdf
http://www.indiastudychannel.com/resources/169841-C-Program-on-Statistical-Analysis.aspx

UNIT-I DiscreteProbabilityDistributions

FittingofBinomialandPoissondistributions—TestfortheGoodnessoffit.

UNIT=II ContinuousProbabilityDistributions

FittingofNormaldistribution —AreamethodandOrdinatemethod-TestfortheGoodnessoffit.

UNIT-III SimplerandomSampling
DrawingSamplefromthePopulationwithandwithoutReplacement—

EstimationofPopulationMean,TotalVarianceandits StandardError.

Unit-IV StratifiedrandomSampling
EstimationofMean,VarianceofthePopulationMeans—

VarianceoftheestimatorofMeanunderProportionalandOptimal allocations.

UNIT-V Systematicrandomsampling
EstimationofMeanandVariance—ComparisonofSimpleRandomSampling,StratifiedRandomSamplingand

Systematic RandomSampling.

Note:
QuestionPaperSetting:
5questionsaretobesetwithoutomittinganyunit.Allquestionscarryequalmarks.

Any3questionsaretobeansweredin3 hoursduration.

Examinations DistributionofMarks
UniversityExaminations(WrittenPractical) 60 Marks
CIA(IncludingPracticalRecord) 40 Marks

Total 100 Marks
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(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)

COURSE B.Sc.STATISTICS

SEMESTER v

ALLIEDII:PRACTICAL li(BasedonAlliedTheoryPaperlli&IV)
PAPERCODE 21USTAPO4

ALLIED PRACTICAL - II: NUMERICAL METHODS

TITLEOFTHE PAPER ANDPROGRAMMING IN -C

HOURS/WEEK 2
NO.OFCREDITS 2
LearningObjectives:

» ToenablethestudentstounderstandanddevelopprogramsinC.

» ToacquirepracticalknowledgeinsolvingAlgebraicandTranscendentalEquationbyusingCProgram.
» ToimpartthestudentstowritetheCprogramoftheNewton‘sforwardandbackwardinterpolation.

» ToenablethestudentstogainpracticalknowledgeaboutnumericalintegrationbySimpson’sRulein

CProgramming

CourseOutcomes:
Thestudentswillbe ableto:
» Gainthepracticalapplicationofprogrammingin‘C’.

» Identifythenumericalmethodthroughprogramminglanguage.
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» UnderstandtheapplicationsofTrapezoidalruleinCprogramming

» Haveaclearunderstandingandapply Lagrange’sinterpolationmethodinCprogramming.

» GainknowledgeinCanddevelopingprogramsforstatisticalproblems.

PracticalExercise:

WritetheCprogramforthefollowing:

W 0 N o Uu B W NoE

GeneralizedprogramforsolvingtranscendentalequationbyRegulaFalsimethod.
ProgramofsolvingtranscendentalequationbySecantmethod.
ProgramofsolvingtranscendentalequationbygeneralNewtonRaphsonmethod.
ProgramofsolvingtranscendentalequationbyBisectionmethod.
Newton’sforwarddifference method.

Newton’sbackwarddifferencemethod.

Newton’sforwardinterpolation.

Newton’sbackwardinterpolation.

Lagrange’sinterpolation.

10. NumericalintegrationbyTrapezoidalRule.

11. NumericalintegrationbySimpson’s1/3Rule.

12. NumericalintegrationbySimpson’s3/8Rule.

PracticalWeblLinks:

>

vV V. .V V V VYV V VY

Note:

http://www.dailyfreecode.com/Tutorial_Simple_C_Programming-15/Numerical-Methods-265.aspx
https://www.codewithc.com/numerical-methods-tutorial/
https://www.codesansar.com/numerical-methods/

https://nptel.ac.in/courses/122106033/
https://www.codewithc.com/category/numerical-methods/numerical-methods-c/
https://readthedocs.org/projects/numericalmethodstutorials/downloads/pdf/latest/
https://numericalmethodstutorials.readthedocs.io/en/latest/
https://www.sanfoundry.com/c-programming-examples-numerical-problems-algorithms/
http://cprogrampracticals.blogspot.com/p/home-page.html

https://www.includehelp.com/c-programming-examples-solved-c-programs.aspx

Twoquestionsaretobesetwithinternalchoice.Allquestionscarryequalmarks.

Any2questionsaretobeansweredin3 hoursduration.
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http://www.dailyfreecode.com/Tutorial_Simple_C_Programming-15/Numerical-Methods-265.aspx
http://www.codewithc.com/numerical-methods-tutorial/
http://www.codesansar.com/numerical-methods/
http://www.codewithc.com/category/numerical-methods/numerical-methods-c/
http://www.sanfoundry.com/c-programming-examples-numerical-problems-algorithms/
http://cprogrampracticals.blogspot.com/p/home-page.html
http://www.includehelp.com/c-programming-examples-solved-c-programs.aspx

DistributionofMarks
UniversityExaminations
WrittenPractical TotalMarks
Algorithm/Flowchart 10 Marks
WeritingtheProgramintheMain AnswerBook 20 Marks
60 Marks
RuntheProgram 20 Marks
DisplaytheCorrectOutput 10 Marks
CIA(IncludingPracticalRecord) 40 Marks
Total 100 Marks

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER \)
CORETHEORY \)
PAPERCODE 21USTO05
TITLEOFTHE PAPER THEORYOFESTIMATION
HOURS/WEEK 5
NO.OFCREDITS 5
LearningObjectives:

» Toimparttheknowledgeabouttheestimatorsthroughvariousestimationmethods.

» Toenablethestudentstolearntheconceptsofpointestimationandintervalestimation,andtheirpropertie

S.

» Toequipthestudentswiththetheoreticalknowledgeforestimatingunknownparameters.

» Toprovidedetailedideaofestimationandtostudythevariousmethodsoffindinganestimator.

» Toexposethestudentstoestimationtheoryinreal-lifeapplications.

CourseOutcomes:

Studentswillbeableto

» Understandtheconceptofpointandintervalestimationandtoassessthecharacteristicsofestimators.

Gainsufficientknowledgeinestimatingthepopulationparametersonthebasisofsamplestatistics.

>
» ldentifythebestestimator foraparameterandtoapplythemethodsoffindinganestimator.
>

Findtheconfidenceintervalsandlimitsforparametersofstandarddistributions.
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» Obtaintheestimatorsthroughvariousestimationmethodsandapplythetheoreticalconceptstoreallifeap
plications.

UNIT-I PointEstimation
Concept of Estimation theory — Basic definitions - Estimate and Estimator - Characteristics of Estimator —
Unbiasedness — Consistency — Problems based on Binomial, Poisson and Normal distributions —
InvariancepropertyofConsistency—Sufficient conditions forConsistency.
UNIT-II PointEstimation
EfficientEstimators—MostEfficientEstimator—-MinimumVarianceUnbiasedEstimator(MVUE)—Sufficiency -
Definition — Rao Blackwell Theorem — Crammer-Rao Inequality —Statement of NeymannFactorization
Theorem—InvariancePropertyofSufficientEstimator-Simple Problems.
UNIT-I MethodsofEstimation
ConceptoflLikelihoodFunction— Methodof Maximum LikelihoodEstimation— Properties ofM.L.E-
SimpleProblems—StatementofCrammerRaoTheoremand HazoorBazar’sTheorem.
UNIT-IV MethodsofEstimation
MethodsofMinimumVariance —MethodsofMomentsandMethodsofLeastSquares-SimpleProblems.
UNIT-V IntervalEstimation
Interval Estimators - Confidence Limits - Confidence Interval for Proportion(s), Mean(s), Variance(s)

andvarianceratiobased onNormal,Chi-square,Student’s-t and‘F’distributions -SimpleProblems.

ReferenceBooks:

1. Rohatgi,V.K.andSaleh,A.K.MD.E.(2001)AnIntroductiontoProbabilityandStatistics, Wiley,India.
2. Lehmann,E.L.,andCasella,G,(1998),TheoryofPointEstimation,SecondEdition,SpringerVerlag,NewYork

.(Reprint,2008).

3. Hogg,R.V.Tanis,EandZimmerman,D(2014)ProbabilityandStatisticalinference,Pearson,New Delhi.

4. MoodA.M,GraybillF.AandBoesD.C(1974),IntroductiontotheTheoryofStatistics, ThirdEdition,McGrow
Hill International Edition.

5. Rao C. R (1973), Linear Statistical Inference and its Applications, Revised Edition, Wiley Eastern
Ltd.,New Delhi.

6. SpiegelM.RandRayM(1980),Theory
andProblemsofProbabilityandStatistics,Schaum’sOutlineSeries,McGrawHill, NewYork.

7. GuptaS.CandKapoorV.K(1982),FundamentalsofMathematicalStatistics,SultanChandandSons,New
Delhi.
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8. SnedecorG.WandCochranW.G,StatisticalMethods,OxfordandIBH.
9. RajagopalanMandDhanavanthanP(2012),Statisticalinference,PHILearningPrivateLimited,New Delhi.
10. SanthakumaranA(2004),Probability Modelsand

theirParametricEstimation,K.P.JamPublication,Chennai.

WeblLinks:
» https://www.univ-orleans.fr/deg/masters/ESA/CH/Chapterl_Estimation_Theory.pdf
» http://www.stat.columbia.edu/~liam/teaching/4107-fall05/notes3.pdf
» https://www.researchgate.net/publication/284156917 Introduction_to_Estimation_Theory_Lectur
e_Notes
» https://www.gs.washington.edu/academics/courses/akey/56008/lecture/lecture5.pdf

» https://www.britannica.com/science/interval-estimation

(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER \)
CORETHEORY Vi
PAPERCODE 21USTO06
TITLEOFTHE PAPER TESTINGOFHYPOTHESIS
HOURS/WEEK 5
NO.OFCREDITS 5
LearningObjectives:

» Toenablethestudentstolearntheconceptsofhypothesistestingandtodevelopnullandalternativehypoth
esis.
Tolearnabouthypothesesandderiveteststatisticbasedonlargesamplesandsmallsamples.

ToimpartstatisticalknowledgeaboutTypelandTypellerrors.

Y V V

Tointroducetheconceptsofparametrictestandchi-squaretest.

» Toknowaboutthe likelihoodratiotestandtheUMPtest.
CourseOutcomes:
Thestudentswillbe ableto:

» Understandtheconceptsoftestinghypothesisandtodevelopnullandalternativehypothesis.
Getinformationaboutthepopulationonthebasisofarandomsampletakenfromthatpopulation.
Chooseanappropriatetestprocedureunderthetestofsignificance.

UnderstandthelikelihoodratiotestproceduresandUMPtestprocedures.

vV V V V

TesttheequalityofseveralmeansusingLRtest.
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http://www.univ-orleans.fr/deg/masters/ESA/CH/Chapter1_Estimation_Theory.pdf
http://www.stat.columbia.edu/~liam/teaching/4107-fall05/notes3.pdf
http://www.researchgate.net/publication/284156917_Introduction_to_Estimation_Theory_Lectur
http://www.gs.washington.edu/academics/courses/akey/56008/lecture/lecture5.pdf
https://www.britannica.com/science/interval-estimation

UNIT-I StatisticalHypothesis
Concept of Hypothesis —Null andAlternative Hypothesis—CriticalRegion— Typeland Type IlErrors—
LevelofSignificance—SizeandPowerofthetest—-MostPowerful(MP)Test—-UMPTest—Neymann—

PearsonFundamental Lemma-SimpleProblems.

UNIT-II LikelihoodRatio(LR)Test
Concept of LR test — Properties and Uses — Tests for the Mean and Variance of normal population —

TestsfortheEquality ofMeans andVarianceoftwonormal populations.

UNIT=III LargeSampleTests
Testofsignificance—Samplingdistributions,Standarderror—LargesampletestsbasedonMean,Proportion-
Difference betweenMeans,differencebetweenProportionsandStandard deviation.

UNIT-IV SmallSampleTests

Student’s — t —test based on Mean, Difference of Two Means, Paired —t — test - Test for coefficient

ofcorrelation—Ftestforvarianceratio.

UNIT-V Chi- squareTest(x’)
Conditions for the validity of x*-test — Applications of chi-square distribution — Test for independence

ofattributes—Yates Correction for2x2contingencytable—Testforgoodnessoffit.

ReferenceBooks:

1. RohatgiV.K.andSalehA.K,(2001).AnIntroductiontoProbabilityandStatistics(SecondEdition),JohnWiley
&Sons,NewYork.(Reprint, 2009).

2. LehmannF.L(1986),TestingofStatisticalHypothesis(Studentedition).

3. Hogg,R.V.andCraig,A.T.(1972)IntroductiontoMathematicalStatistics,MacmillanPublishingCo.,Inc.Ne
wYork.

4. MoodA.MGraybillF.AandBoesD.C(1974),IntroductiontotheTheoryofStatistics,(ThirdEdition),McGraw
Hill, New Delhi.

5. RaoC.R(1973),LinearStatisticalinferenceanditsApplications,RevisedEdition,WileyEasternLtd.,New
Delhi.

6. GuptaS.CandKapoorV.K(1982),FundamentalsofMathematicalStatistics,SultanChand&Sons,New
Delhi.
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10.

Kale,B.K. (2005).AFirst Coursein Parametric
Inference(SecondEdition),NarosaPublishingHouse,NewDelhi. (Reprint,2007).

Spiegel M. R and Ray M (198 0), Theory and Problems of Probability and Statistics, Schaum’s
OutlineSeries,McGrawHill, NewYork.
Goon,A.M.,Gupta,M.K.,andDasgupta,B.(1989).AnOutlineofStatisticalTheory,Vol.ll, WorldPress,
Kolkata.

RajagopalanMandDhanavanthanP(2012),Statisticalinference.PHILearningPvt.Ltd.,NewDelhi.

WeblLinks:

>
>

http://www.sci.utah.edu/~arpaiva/classes/UT_ece3530/hypothesis_testing.pdf
https://stats.libretexts.org/Bookshelves/Introductory_Statistics/Book%3A_Introductory_Statistics_(
Shafer_and_Zhang)/08%3A_Testing_Hypotheses/8.2%3A_Large_Sample_Tests_for_a_Population
https://www.itl.nist.gov/div898/handbook/apr/section2/apr233.htm

https://www.statisticshowto.datasciencecentral.com/parametric-and-non-parametric-data/

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)

COURSE B.Sc.STATISTICS

SEMESTER Vv

CORETHEORY Vi

PAPERCODE 21UST07

TITLEOFTHE PAPER STATISTICALQUALITYCONTROL

HOURS/WEEK 5

NO.OFCREDITS 5

LearningObjectives:

>

Toenablethestudentstounderstandtheconceptofquality,processandproductcontrolusingcontrolchart
techniquesandsamplinginspectionplan.
Tohaveanideaaboutqualitymanagement,qualityofconformance,qualitymovementandstandardizatio
nofquality.

Tolearntheprincipleofacceptancesampling,single,doubleandsequentialsamplingplan.
Toreducethenumberofrejectsandsavethecostofmaterial.
Toapplyvarioussamplingplansinindustrialenvironmenttostudy,analyzeandcontrolthequalityofproduc

ts.

CourseOutcomes:

Thestudentwillbe ableto:

>

ToknowaboutthebasicofStatisticalQualityControlanditstools.
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http://www.sci.utah.edu/~arpaiva/classes/UT_ece3530/hypothesis_testing.pdf
http://www.itl.nist.gov/div898/handbook/apr/section2/apr233.htm
https://www.statisticshowto.datasciencecentral.com/parametric-and-non-parametric-data/

Evaluatethemethodsandprocessesofproductionandsuggestfurtherimprovementsintheirfunctioning.
Knowaboutthepracticalapplicationsofqualitycontroltechniquesandapplytheminindustry.
Describeprincipleofquality,specificationlimits,tolerancelimitsandconceptsofSQC.

Drawcontrolchartsforvariablesandattributesandinterpretthem.

YV V. V V V

Tomonitorpopulationthroughmanystagesofmanufacturing.

Unit-I MeaningandConceptsof SQC

Meaning and concepts of quality — Quality of design — Standardization for quality — Quality Movement —
QualityManagement—QualityofConformance—NeedforStatisticalQualityControlTechniquesinindustry -
Causes of quality variations — Process control and Product control — Statistical basis for Controlcharts —
UsesofShewart’s control charts.

Unit-II ControlChartsforVariable
Naturaltolerancelimitsandspecificationslimits—3climits—Warninglimits—Variablecontrolcharts-

XR ando charts—Basis ofsubgrouping—Interpretationof ¥nd R charts.

Unit-lll ControlChartsforAttributes

Constructionandanalysis ofp,np,c anducharts—Comparisonofcontrolchartsforvariableandattributes

— Applicationoftheoryofrunsinqualitycontrol.

Unit-IV AcceptanceSamplingforAttributes (SingleSamplingPlan)
FundamentalConceptsofAcceptanceSamplingbyAttributes—Producer’sandConsumer’srisk—
ConceptsofAQL,LTPD,IQLand AOQL- Construction of OC,AOQ,ASN,ATIcurvesfor Single SamplingPlan.
Unit-V AcceptanceSamplingforAttributes(DoubleSamplingPlan)

Double Sampling Plan for Attributes — Derivation and construction of OC, AOQ, ASN, ATI curves -

SequentialSampling— Sequential ProbabilityRatioTest(SPRT)— ASN functionofSequential SamplingPlan.

ReferenceBooks:
1. MahajanM(2002),StatisticalQualityControl,(ThirdEdition),DhanpatRaiandCo.,NewDelhi.
GuptaS.CandKapoorV.K(2007),Fundamentalsof AppliedStatistics,SultanChand&Sons,New Delhi.

DuncanA.J(2006),QualityControlandindustrialStatistics,Irwinlllinois.

GuptaR.C(1974),StatisticalQualityControl,KhannaPublishingCo,NewDelhi.

2

3

4. GrantE.LandLeavenworthR.S(2000),StatisticalQualityControl, TataMcGraw-Hill, NewDelhi.
5

6. MontgomeryD.C(2009).IntroductiontoStatisticalQualityControl,Wileylndia,NewDelhi.
7

JohnT.Burr(2004),ElementaryStatisticalQualityControl,MarcelDekker,NewYork.
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8. CowdonD.J(1960),StatisticalMethodinQualityControl,AsiaPublishingHouse,Bombay.

9. JuranJ.MandDeFeoJ.A(2010),Juran’sQualityControlHandbook—
TheCompleteGuidetoPerformanceExcellence,(SixthEdition), TataMcGraw-Hill,New Delhi.

10. Schillinge.GandNuebauerD.V(2009),AcceptanceSamplinginQualityControl(SecondEdition),CRCPress,

New York.

WeblLinks:
» http://www2.ing.unipi.it/lanzetta/stat/Chapter20.pdf
» http://endustri.eskisehir.edu.tr/ipoyraz/TKY302/icerik/text%20book_montgomery_6th%20edition.
pdf
» https://www.itl.nist.gov/div898/handbook/pmc/section2/pmc21.htm
» https://www.oreilly.com/library/view/fundamentals-of-quality/9781118705148/c10.xhtml
» https://www.businessmanagementideas.com/production-2/control-charts-forvariablesand-

attributes-quality-control/7044

(ForthecandidatesadmittedfromtheAcademicyear 2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER \)
CORE ELECTIVE |
PAPERCODE 21USTEO1
TITLEOFTHE PAPER OPERATIONSRESEARCH- |
HOURS/WEEK 4
NO.OFCREDITS 4
LearningObjectives:

» Tointroducetheconcepts, modelsandproblemsolvingtechniquesinoptimizationproblems.

» Tosolvethelinearprogrammingproblemsusingvariousmethods.

Y

Toimplementoperationresearchmodelsforsolvingtransportationandassignmentproblems.

A\

Tolearnandunderstandsequencingproblemswithn-jobsandm-machines.

Y

Toacquireknowledgeinapplicationofqueuingmodelsinbusinessformakingdecisions.

CourseOutcomes:
Studentswillbeable to
» Gainknowledgeaboutvariousoptimizationtechniques.
» Solvetheproblemsrelatedtobusinessandindustriesbyusinglinearprogrammingtechniques.

» Executeoperationsresearchtechniquesforfindingtheoptimumsolutioninreallifesituations.
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http://www2.ing.unipi.it/lanzetta/stat/Chapter20.pdf
http://endustri.eskisehir.edu.tr/ipoyraz/TKY302/icerik/text%20book_montgomery_6th%20edition
http://www.itl.nist.gov/div898/handbook/pmc/section2/pmc21.htm
http://www.oreilly.com/library/view/fundamentals-of-quality/9781118705148/c10.xhtml
https://www.businessmanagementideas.com/production-2/control-charts-forvariablesand-attributes-quality-control/7044
https://www.businessmanagementideas.com/production-2/control-charts-forvariablesand-attributes-quality-control/7044
https://www.businessmanagementideas.com/production-2/control-charts-forvariablesand-attributes-quality-control/7044

» Solvethesequencing,transportationandassignmentproblems

» Understandthecharacteristicsof agueuingsystem.

UNIT-I IntroductionofORandLPP
Origin—NatureofOR—Characteristics ofOR—ModelsinOR —PhasesofOR — UsesandLimitations ofOR

— MathematicalFormulationofLPP —SolutionofLPPbyGraphicalMethod.

UNIT=II LinearProgrammingProblem

SolutionofLPPbySimplexMethod—Big-Mmethod—DualityinLPP—DualSimplexMethod-SimpleProblems.

UNIT-HI TransportationProblem

Transportation Problem — Formulation — Balanced, Unbalanced Transportation Problem - Initial
BasicFeasible Solution — North West Corner Rule — Least Cost Method — Vogel’s Approximation Method —
Optimumsolution—MODI method.

UNIT-IV  Assignment Problemand SequencingProblem
SolutionofBalancedandUnbalancedAssignmentProblems—SequencingProblem—Problemswithn -

jobsthroughtwomachines —n-jobsthroughthreemachines—Problemswithn-jobsandm-machines.

UNIT-V QueuingTheory
Basic concepts of queueingtheory-Characteristics ofagqueueingmodel—classification ofqueueingmodels-
Averagewaitingtime,expectedqueuelength-varianceofqueuelength-Expressionforprobability of n customers

in the system p(n) for the queueing models (M/M/1: co/FIFO) and (M/M/1:N/FIFO)-Simpleproblems.

ReferenceBooks:
1. KantiSwarup,GuptaP.K,ManMohan(1980),0perationsResearch,SultanChandandsons,New Delhi.
2. Gupta, P.K., and Man Mohan. (1979). Operations Research: Linear Programming and Theory
ofGames, ThirdEdition,Sultan ChandandSons,NewDelhi.

3. Taha, H.A (2011). Operations Research: An Introduction, Ninth Edition, Prentice Hall
PublishingCompany.
4. Sharmal.K.(2013),0perationsResearch:ProblemsandSolutions,(FifthEdition)MacmillanindiaLimited.
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8.
9.

GuptaR.K(1985),0perationsResearch,KrishnaPrakashan,MandirMeerut.

Gupta, P. Kand Hira D. S, (1986), Operations Research - An Introduction, Sultan Chand and
Sons,New Delhi

Hillier, F.S., and Lieberman, G.J. (2005), Introduction to Operations Research, Ninth
Edition,McGraw—Hill PublishingCompany.
NitaH.Shah,RaviM.Gor,HardikSoni(2010),0perationsResearch,PHILearningPrivateLimited,New Delhi.

Dr.B.S.Goel&Dr.S.K.Mittal,OperationsResearch,PragathiPrakasamPublishers.

10. Sharma,S.D.(2010).OperationsResearch,KedarNath,RamNathandCo,Meerut.

WeblLinks:

>

YV V V

http://www.pondiuni.edu.in/storage/dde/downloads/mbaii_qt.pdf
http://www.uky.edu/~dsianita/300/online/LP.pdf
http://web.tecnico.ulisboa.pt/mcasquilho/compute/_linpro/TaylorB_module_b.pdf
https://link.springer.com/chapter/10.1007%2F978-3-662-08011-5_10
https://www.kth.se/social/upload/52fcf25ff276543c8cd8a070/queuing_theory.pdf

(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)

COURSE B.Sc.STATISTICS

SEMESTER \

CORE ELECTIVE I

PAPERCODE 21USTEO2

TITLEOFTHE PAPER STOCHASTICPROCESSES

HOURS/WEEK 4

NO.OFCREDITS 4

LearningObjectives:

>

>
>
>
>

Tolearntheconceptsofstochasticprocessandstationaryprocess.
ToequipStudentswithelementsofstochasticmodelsanditsapplications.
Toidentifythesituationswhichrequirestochasticmodelling.
TodefinebirthanddeathprocessesincontinuoustimeMarkovchain.

TolearntheapplicationsofMarkovchainindiseaseand recovery.

CourseOutcomes:

Studentswillbeableto:

>
>

Understandtheclassificationofstochasticprocessbasedontimeandspace.

Identifytheelementsandsolveproblemsbyusingdifferenttypesofstochasticprocesses.
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http://www.pondiuni.edu.in/storage/dde/downloads/mbaii_qt.pdf
http://www.uky.edu/~dsianita/300/online/LP.pdf
http://web.tecnico.ulisboa.pt/mcasquilho/compute/_linpro/TaylorB_module_b.pdf
http://www.kth.se/social/upload/52fcf25ff276543c8cd8a070/queuing_theory.pdf

» Studyandinterpretthecharacteristicsofqueueingenvironmentusingstochasticmodelling.
» ApplyMarkovchain in socialmobilityanddiscountforinsurancepremium.

» Understandthestationarymodelsandconceptofspectrumintimeseries.

UNIT-I StochasticProcesses
Basic concepts — Elements of Stochastic Processes — Classification of general stochastic processes
intodiscreteandcontinuoustime,DiscreteandContinuousStateSpaces, TypesofStochasticProcesses,Elementar

yproblems.

UNIT-II MarkovChain
Definitions and Examples — Transition Probability Matrix — Chapman - Kolmogorov equation —

Classificationof States—TransientandRecurrentStates-SimpleProblems.

UNIT-IIl  Stationaryprocessesand timeseries

StrictandwidesensestationarymodelsofTimeseries—ConceptofSpectrumofTimeSeries.

UNIT-IV ContinuousTimeMarkovchain

PureBirthprocess,Poissonprocess,BirthandDeath processes—SimpleProblems.

UNIT-V ApplicationsofMarkovChain

SocialMobility,DiseaseandRecovery—ConsumerBehavior—DiscountforinsurancePremium.

ReferenceBooks:
1. Karlin Sand Taylor H.M(1975),AFirstCourseinStochasticProcesses,AcademicPress,NewYork.
2. MedhilJ(2002),StochasticProcesses,NewAgelnternationalPublishers,NewDelhi.
3. PrabhuN.U(2007),StochasticProcessesBasicTheoryandApplications,WorldScientific,Singapore.
4. RossS.M (1983),StochasticProcesses, Wiley,NewYork.
5. HoelP.G, PortS.C andStone C.J(1991),IntroductiontoStochastic Processes,Universal Book Stall,New

Delhi

ParzenE(1962),StochasticProcesses,Holden-Day,SanFrancisco.

Taylor H.Mand Karlin $(1999),StochasticModeling,AcademicPress,NewYork.
BhatU.N(1972),ElementsofAppliedStochasticProcesses, Wiley,NewYork.

w 0 N D

AdkeS.RandManjunathS.M(1984),An IntroductiontofiniteMarkovProcesses,WileyEastern.
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10. OliverKnill,ProbabilityandStochasticProcesseswithApplications,OverseasPressindiaPvt.Ltd

WebLinks:

https://web.ma.utexas.edu/users/gordanz/notes/introduction_to_stochastic_processes.pdf
https://www.stat.auckland.ac.nz/~fewster/325/notes/325book.pdf

https://dept.stat.Isa.umich.edu/~ionides/620/notes/cts_time_markov_chains.pdf

YV V VYV VY

https://www.dartmouth.edu/~chance/teaching_aids/books_articles/probability_book/Chapterll.p
df
» http://www.columbia.edu/~ks20/stochastic-l/stochastic-I-CTMC.pdf

(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER \)
SBEC |
PAPERCODE 21USTS02
TITLEOFTHE PAPER NON-PARAMETRICTEST
HOURS/WEEK 3
NO.OFCREDITS 3
Learningobjectives:

» Tostudythebasicconceptsofnon-parametricstatistics.

» Toacquireknowledgeaboutparametricand non-parametrictests

A\

Toenablethestudentstogainknowledgeabouttestforrandomnessandruntest.

Y

Tomakethestudentstounderstandtheconceptofsigntest andWilcoxonSignedranktest.

Y

Tolearnchi-squaretestforindependenceaswellasgoodnessoffit.

CourseOutcomes:
TheStudentswillbeableto:
» Knowthedifferencebetweenparametric andnonparametrictests.

» ApplyMannWhitneyUTestandWilcoxonsignedranktestforpairedobservations.
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http://www.columbia.edu/~ks20/stochastic-I/stochastic-I-CTMC.pdf

» UnderstandKolmogorov— Smirnovtestandchi-squaretestforgoodnessoffit.
» Identifytheapplicationsofnonparametrictests anduseitforsolvingstatisticalproblems.

» Understandtheimportance,advantagesandlimitations ofnonparametrictests.

UNIT-I Non-parametricTest
IntroductionofNon-parametricTest—ItscomparisonwithParametrictest—AdvantageandLimitationsofNon-

parametrictests.

UNIT-II ComparisonofOneandTwoPopulations

TestforRandomness— Runtest—TestforRankCorrelationCoefficient—Signtest.

UNIT-I ComparisonofTwoPopulations

Mediantest-MannWhitneyUtest—WilcoxonSignedranktestforPairedobservations.

UNIT-IV ComparisonofSeveralPopulations
Mediantestforseveralsamples—KruskalWalli’stest—FriedmanANOVA.

UNIT-V ComparisonofSeveralPopulations
TestingofgoodnessoffitbyKolmogorov—Smirnovtest—Chi-squaretestforuniformityofdata—

Distinctionbetweennon-parametric and parametric tests.

BooksforReferences:

1. AgarwalB.L,BasicStatistics,NewAgelnternationalPublishers,NewDelhi.

2. Gibbons).D(1976),Non-ParametricMethodsforQuantitativeAnalysis,HoldRinehartandWinston,New
York.

3. RichardlLevin,StatisticsforManagement,PracticeHallofIndia,NewDelhi.

4. HoggR.VandTanisE.A(1987),ProbabilityandStatisticalinference,MacmillanPublishingCompany,New
York.

5. GibbonsJ.DandChakrabortyS(2003),NonparametricStatisticallnference,(FourthEdition),MarcelDekke
r,CRC.

6. VijayK.RohatgiandA.KMd.EhsanesSaleh(2008),AnintroductiontoProbabilityandStatistics,JohnWiley
andSons,NewYork.

7. HaroldJ.Larson(1982),IntroductiontoProbabilityTheoryandStatisticalinference(ThirdEdition),JohnWil
ey andSons,NewYork.

8. GuptaS.CandKapoorV.K,FundamentalsofMathematicalStatistics,SultanChandandSons,
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NewDelhi.
9. DanielW.E(1978),AppliedNonparametricStatistics, HoughtonMifflinCompany,Boston.
10. Siegel,S.andCastellan,N.J.(1988).Non-

ParametricStatisticsfortheBehaviorSciences,2ndEd.,InternationalEdition.

WebLinks:

https://www.statisticshowto.com/parametric-and-non-parametric-data/
https://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
https://corporatefinanceinstitute.com/resources/knowledge/other/nonparametric-tests/

https://statisticsbyjim.com/hypothesis-testing/nonparametric-parametric-tests/

YV V. V VY V

http://biostat.mc.vanderbilt.edu/wiki/pub/Main/AnesShortCourse/NonParametrics.pdf

(ForthecandidatesadmittedfromtheAcademicyear 2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER Vi
CORECOURSE VIl
PAPERCODE 21UST08
TITLEOFTHE PAPER DESIGNOFEXPERIMENTS
HOURS/WEEK 5
NO.OFCREDITS 5
LearningObjectives:

» Tolearnthebasicprinciplesofdesignofstatisticalexperimentsandmodels.

» Toacquireknowledgeinanalysisofvarianceinthe statisticalfieldexperiments.

Y

ToimpartknowledgeaboutCRD,RBD,LSDandfactorialdesignwithsuitablereallifeexamples.

Y

ToStudytheinteractioneffectamongfactorsthroughfactorialexperiments.

Y

Toanalysethedatarelatingtoagriculture,biologicalsciencesandindustry.

CourseOutcomes:
Studentswillbeableto:

» Understandtheprinciplesofexperimentationandemploysuitabledesignsinexperiments.
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http://www.statisticshowto.com/parametric-and-non-parametric-data/
http://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
http://biostat.mc.vanderbilt.edu/wiki/pub/Main/AnesShortCourse/NonParametrics.pdf

» Getbasicknowledgeofonewayandtwowayanalysisofvarianceandtocomparemorethantwotreatments
withthehelpofF distribution.

» ApplypostANOVAtestsandtouseappropriateexperimentaldesignsforanalysingexperimentaldata.

» EstimatethemissingobservationsinRBDandLSD.

» Knowtheadvantages,disadvantagesandefficiencyofvariousdesigns.

UNIT-I AnalysisofVariance
DefinitionandAssumptions—ConceptofCochran’sTheorem—ANOVA—-OnewayandTwo-

wayclassificationswithoneobservationpercell-Experimentalerror.

UNIT-II DesignofExperiments
Need, Terminology, Randomization, Replication and Local Control Techniques — Size of experimental unit —
Methods of determination of experimental units — Completely Randomized Design (CRD) and its analysis —

RandomizedBlockDesign (RBD)anditsanalysis —LatinSquareDesign(LSD)anditsanalysis.

UNIT-III PostANOVATests
MultipleRangeTests—Newman-Keul’sTest,Duncan’sMultipleRangeTest, Tukey’sTest—Transformation

— Squareroot,AngularandLogTransformations.

UNIT-IV MissingPlotTechniques
Concept of Missing Plot Techniques - Estimation of missing values in RBD and LSD — Least square method

ofestimatingonemissingobservation in RBD andLSD-Two missingobservationsin RBDand LSD.

UNIT-V FactorialExperiments
Main and Interaction Effects — Definitions of contrast and orthogonal contrast — Analysis of 22, 23 and

32Factorialexperiments—PrinciplesofConfounding—Partialandcompleteconfoundingin 23and itsanalysis.

ReferenceBooks:

1. DasM.N andGiriN.C(1986),DesignandAnalysisofExperiments,WileyEastern,New Delhi.
2. Montgomery,D.C.(2012).DesignandanalysisofExperiments.JohnWiley&Sons,NewDelhi.
3. KapoorV.KandGuptaS.P(1978),FundamentalsofAppliedStatistics,SultanChand&Sons,New Delhi.
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GoonA.M,GuptaM.KandDasGuptaB(1994),FundamentalsofStatisticsV-1l,TheWorldPressLtd.,Calcutta.
CochranW.GandCoxG.M (1957),ExperimentalDesign,John Wiley&Sons,NewYork.
FisherR.A(1953),DesignandAnalysisofExperiments,OliverandBoyd,London.

DeanA andVoss(2006),DesignandAnalysisofExperiments,Springer,NewDelhi.

PanneerselvamR(2012),DesignandAnalysisofExperiments,PrenticeHall.

L 0 N o U B

GiriN.C(1986),Analysisof Variance,SouthAsianPublisher,NewDelhi.

10. JohnP.W.M (1998),StatisticalDesignand AnalysisExperiments,Macmillan Company,NewYork.

WeblLinks:

» http://users.stat.umn.edu/~gary/book/fcdae.pdf

» https://www.mi.fu-berlin.de/inf/groups/ag
tech/teaching/2012_SS/L_19540_Modeling_and_Performance_Analysis_with_Simulation/13
pdf

» http://www.stat.tugraz.at/courses/files/DoE.pdf

» https://www3.nd.edu/~jnahas/DoE_I|_Experimental_Design_V3.pdf

» https://www.itl.nist.gov/div898/handbook/pmd/section3/pmd31.htm

(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER Vi
CORECOURSE IX
PAPERCODE 21USTO09
TITLEOFTHE PAPER APPLIEDSTATISTICS
HOURS/WEEK 5
NO.OFCREDITS 5
LearningObjectives:

» Toenablethestudentstounderstandindexnumbers,timeseriesandapplythemtovariousfields.

» Tointroducethebasicstatisticaltoolsintimerelatedvariablesand economicvariables.

» Tolearntheconcepts oftimeseries, evaluationoftrendandmeasurementofseasonal variations
byvariousmethods.

» Toeducatestudentsabouttheimportanceofcostoflivingindexnumbersinreallifeproblems.

» To acquire knowledge about the applications of statistics in Agriculture, Industries, Ministry

andFinancial Statistics inIndia.
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http://users.stat.umn.edu/~gary/book/fcdae.pdf
http://www.mi.fu-berlin.de/inf/groups/ag
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http://www.stat.tugraz.at/courses/files/DoE.pdf
https://www.itl.nist.gov/div898/handbook/pmd/section3/pmd31.htm

CourseOutcomes:
Thestudentswillbe ableto:
» Gainknowledgeaboutcomponentsoftimeseriesanditsapplicationstovariousfields.

Understandtheconceptsofindexnumbers,optimumtestsandtheirconstruction.

A\

Findthesourcesoftimeseriesdataandmeasureseculartrendandseasonalvariation.

Y

Predictthefuturebehaviourandtocomparethepresentaccomplishmentwiththepast.

Y

Measurethechangesfromtimetotimewhichenableustostudythegeneraltrendoftheeconomicactivity.

UNIT-I AnalysisofTimeSeries

Concept of Time Series - Components of Time Series - Additive and Multiplicative Models — Definitions
ofSecular Trend, Seasonal Variation, Cyclic Variations and Irregular Fluctuations — Measurement ofTrend —
Graphic method, Method of Semi-average — Method of Moving averages and Method of least squares-
SimpleProblems.

UNIT=II SeasonalVariations

Measurement of Seasonal Variations — Method of Simple Average — Ratio to Moving Average — Ratio

toTrend —LinkRelativeMethod—CyclicalVariation—MeasurementofCyclicalVariation -SimpleProblems.

UNIT-I IndexNumbers

Definition — Types of Index numbers — Problems in the construction of index numbers — Construction
ofsimpleindexnumbers—SimpleaggregatemethodandSimpleaverageofpricerelativesusingA.M,G.M—
Constructionofweightedindexnumbers—
Laspeyre’s,Paasche’s,DorbishBowley’s,MarshallEdgeworthandFisher’sidealindexnumbers-
Simpleproblems.Testsofadequacyofagoodindexnumbers—Time ReversalTest, FactorReversalTest—
Usesofindexnumbers.

UNIT-IV CostofLivingindexNumber
Costoflivingindexnumber:MethodsforConstructionofCostoflivingindexnumber—Aggregatemethod

— Familybudgetmethod—-Usesofcostoflivingindexnumber—
FixedBaselndexnumbersandChainBaselndexnumbers—Conversionof F.B.ItoC.B.landC.B.ItoF.B.I-
SimpleProblems.

UNIT-V OfficialStatistics
PresentOfficialStatisticalSystemsinindia—MinistryofStatisticsandProgrammelmplementation-
NSSO,CSOandtheirfunctions-Registrationofvitalevents—Nationallncome Statistics —AgriculturalStatistics.

ReferenceBooks:
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GoonA.M,GuptaM.KandDasGuptaB(1994),FundamentalsofStatisticsV-1l,TheWorldPressLtd.,Calcutta.
KapoorV.KandGuptaS.P(1978),FundamentalsofAppliedStatistics,SultanChand&Sons,New Delhi.
GuptaS.P(1995),StatisticalMethods,Sultan Chand&Sons,NewDelhi.
GuptaS.P(1995),IndianStatistics,SultanChand&Sons,NewDelhi.
CroxtonF.EandCowdonD.J,(1973),AppliedGeneralStatistics,PrenticeHall.
MukhopadhyayP(1999,AppliedStatistics,New CentralBookAgencyPrivatelLtd,Calcutta.
AgarwalB.L(1988),BasicStatistics, WileyEastern Ltd.NewDelhi.

KendallM.GandStuartA, TheadvancedtheoryofStatistics,(Vollll)CharlesCriffin.

SalujaM.R(2017),IndianOfficialstatisticalSystem,PublicationofindianEconometricSociety.

10. CentralStatisticalOrganisation(1979),GuidetoOfficialStatistics,DepartmentofStatistics,MinistryofPlan

ning, India.

WeblLinks:

>

YV V V

https://www.itl.nist.gov/div898/handbook/pmc/section4/pmca.htm
https://stat.ethz.ch/education/semesters/ss2015/atsa/ATSA_Scriptum_v1_SS15.pdf
https://www.civilserviceindia.com/subject/Management/notes/index-numbers.html
https://thefactfactor.com/facts/management/statistics/index-number/1576/
https://www.undp.org/content/dam/india/docs/human-development/Introduction%20to%

20Indian%20Statistical%20System.pdf

(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)

COURSE B.Sc.STATISTICS

SEMESTER VI

CORE ELECTIVE il

PAPERCODE 21USTEO3

TITLEOFTHE PAPER OPERATIONSRESEARCH-II

HOURS/WEEK q

NO.OFCREDITS 4

LearningObjectives:

>
>
>
>
>

Toenablethestudentsto gainknowledgeaboutvariousdecisiontechniques.
TolearnPureStrategicandmixedStrategicgamemethodsforsolvinggametheoryproblems.
Toacquireknowledgeinvarioustechniques ofnetworkplanning.
Tounderstandthemethodsofanalysingreplacementproblems.

Toimparttheapplicationsofoperationsresearchinmanagement.

CourseOutcomes:
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Studentswillbe ableto:

» Takeappropriatedecisionsforsolvingtheproblemsofgametheory.

» Solvetheproblemsbasedondeterministicinventorymodel.

» ApplyPERTandCPMtechniquesinresearchandconstructionprojects.

» Knowthedecisionmakingenvironmentsandmethods.

» KnowvariousO.R.techniquesandtoapplytheminreallifeproblems.
UNIT-I GameTheory
Basicdefinitions—Twoperson’szerosumgames—Purestrategicgame—MaximinandMinimaxPrinciples

— Mixedstrategicgame—Dominanceproperty —Graphicalsolutionsof2xn andn x2games.

UNIT-II NetworkAnalysis
Network Analysis — Basic concepts — Construction of Network — Time calculations — Critical Path
Method(CPM)—ProgramEvaluationReviewTechnique (PERT) — Findingoptimumprojectduration andcost

consideration in projectscheduling.

UNIT-HI ReplacementProblems
Replacement policy of items whose maintenance cost increases with time and the value of money
remainsconstant — Replacement policy of items whose maintenance cost increases with time and the value

ofmoneyalsochanges withtime— Replacementofitemsthatfailcompletely—Groupreplacementpolicy.

UNIT-IV InventoryControl
ConceptoflnventoryModel-Typesoflnventories—Inventorydecisions—Costsassociatedwithinventories -
Inventory models — Factors affecting inventory control — Deterministic inventory problemswith

noshortagesandshortages.

UNIT-V DecisionTheory
Introduction—Typesofdecisionmakingenvironment—Decisionmakingunderuncertainty—
Maximincriterion,Maximaxcriterion,Minimaxcriterion,LaplacecriterionandHurwitzcriterion—

Decisionmakingunderrisk —-EMV,EOL andEVPI-Decisiontreeanalysis.

ReferenceBooks:
1. KantiSwarup,GuptaP.K,ManMohan(1980),0perationsResearch,SultanChandandsons,New Delhi.

2. Sharmal.K(2001),0perationsResearchTheoryandApplications,MacMillanandCompany,
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NewDelhi.
NitaH.Shah,RaviM.Gor,HardikSoni(2010),0perationsResearch,PHILearningPrivateLimited,NewDelhi.
Dr.B.S.Goel&Dr.S.K.Mittal,OperationsResearch,PragathiPrakasamPublishers.
Sharmal.K.(2013),0perationsResearchProblemsandSolutions, (FifthEdition)Macmillanindialtd.
TahaH.A(2011),0OperationsResearch:Anintroduction,NinthEdition,PrenticeHallPublishingCompany.
PhilipsD. T,RavindranAandSolbergl. J,Operations Research— Principles andPractice,JohnWiley,India.
HillierF.SandLiebermanG.J(1987),0perationsResearch,CBSPublishersandDistributors,NewDelhi.
GuptaR.K(1985),0perationsResearch,KrishnaPrakashan,MandirMeerut.

. Gupta, P.K., and Man Mohan. (1979). Operations Research: Linear Programming and Theory

ofGames, ThirdEdition,Sultan ChandandSons,NewDelhi.

WebLinks:

>

YV V V V

https://www.cs.umd.edu/~nau/cmsc421/game-theory.pdf
http://www.yorku.ca/ptryfos/ch3000.pdf
https://www.tradegecko.com/inventory-management/inventory-control
http://ecoursesonline.iasri.res.in/mod/resource/view.php?id=90027

http://ecoursesonline.iasri.res.in/mod/resource/view.php?id=90038

(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)

COURSE B.Sc.STATISTICS

SEMESTER VI

CORE ELECTIVE v

PAPERCODE 21USTEO4

TITLEOFTHE PAPER ACTUARIALSTATISTICS

HOURS/WEEK 5

NO.OFCREDITS 4

LearningObjectives:

>

Toimpartthebasicconceptsinactuarialstudiesandenablethestudentstogetthecareerininsurance
companies.
Tounderstandthemethodologiesofcomputingthepresentvalueandaccumulatedvaluesofanannuityan
dthemethods ofloanredemption.
Toenablethestudentstoknowtheprinciplesofinsuranceandbasicfeaturesofvarioustypesofassurance

andthe conceptofmortality andconstructionoflifetables.
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CourseOutcomes:
Studentswillbeable to

» Explaintheconceptofprobabilityanddescribeandderivethedifferenttypesofannuities.

» Deriveformulafromdifferenttypesofperpetuityandredemptionofloansbyuniformyearlypayment

andsinkingfund.
» Understand the methods of computing assurance benefits and premiums of various insurance
plansandtoapply thevariousmethods inframing mortalitytables.

UNIT-I BasicConcepts
Present value and accumulated value at fixed rate and varying rates of interest — Effective rate of
interestcorrespondingtoanominalrateofinterestandvice-versa—Simpleproblems—Annuity—TypesofAnnuities-
Derivationoftheformulaforpresentvaluesofimmediateannuitya,;andannuityduea,; accumulated values of
immediate annuity S,;and annuitydueS,;.
UNIT-II AnnuityandSinkingFund
Derivation of the formula for present value of immediate annuity payable p times a year, Present Value
ofannuity due payable p times a year, accumulated value of immediate annuity payable p times a
year,accumulatedvalueofannuityduepayableptimesayear—Redemptionofloanbyuniformearlypayment
— Definitionsofsinkingfund—Redemptionofloanbyasinkingfund(uniformearlypayment).
UNIT=III MortalityTable
Definition - Uses — Mentioning the types and the construction of a mortality table— Complete
andincomplete mortality table — Computing the probabilities of survival and death using LIC (1970-
1973)Mortalitytable-Defining expectation of life, completeexpectationoflife and centraldeathrate.
UNIT-IV  InsuranceandAssurance
Principlesoflnsurance—Assurance—Typesofassurance—
Pureendowmentassurance,Endowmentassurance,Termassurance,Wholelifeassurance,Doubleendowmenta
ssurance,Increasingtemporaryand whole life assurance — Commutation functions Dy , C, , M, and R,
expression for present values ofassurancebenefits andsimpleproblems.
UNIT-V Premium
Definitions of premium, natural premium level, annual premium, net premium and office premium—
Expressionsforlevelannualpremiumundertemporaryassurance,pureendowmentassurance,Endowment
assurance and whole life assurance plans — Simple problem involving the calculations of

levelannualpresentannualpremium,office premiumandthefourtypesofplans only.

ReferenceBooks:

1. MathematicalBasisofLifeAssurance(IC-81),Publishedbylnsurancelnstituteofindia,Bombay.
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2. DonaldD.W.A(1975),CompoundIinterestandAnnuitiesCertain,Heinemann,London.

3. FrankAyres).R(1983),TheoryandProblemsofMathematicsofFinance,Schaum’sOutlineSeries,McGraw
Hill BookCompany, Singapore.

4. McCutcheonl.JandScott(1989),MathematicsofFinance,Heinemann,London.

5. NeillA(1977),LifeContingencies,Heinemann,London.

6. BenjaminandPollard].H(1980),AnalysisofMortalityandotherActuarialStatistics,SecondEdition,
Heinemann, London.

7. Gupta,S.CandKapoor,V.K(2001),FundamentalsofAppliedStatistics,SultanChandandSons,New Delhi.

8. ShaillajaRDeshmuk(2009),ActuarialStatisticsanintroductionusingR,UniversityPress,India.

9. DaleSBorowiakandArnoldFShapiro,FinancialandActuarialStatistics:AnIintroduction(Second Edition),
CRCPress.

10. CharlesL.Trowbridge(1989),FundamentalConceptsofActuarialScience,ActuarialEducation.

WeblLinks:
» https://www.math.umd.edu/~slud/s470/BookChaps/01Book.pdf
» https://www.actuariayfinanzas.net/images/sampledata/Conceptos-fundamentales-de-la-Ciencia-
Actuarial.pdf
» https://previa.uclm.es/profesorado/fjareno/DOCS/Springer.pdf

» https://www.actuariayfinanzas.net/images/sampledata/FundamentalsofActuarialMathematics_S.D
avidPromislow2015.pdf
» https://www.iwu.edu/math/IntroductionToActuarialScience_DerekEngland.pdf

(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER Vi
COREPRACTICAL lli(BasedonCoreTheoryV,VI andVIil)
PAPERCODE 21USTPO3
TITLEOFTHE PAPER COREPRACTICAL -l
HOURS/WEEK 3
NO.OFCREDITS 3
LearningObjectives:

» Toenablethestudentstogainpracticalknowledgeoftestofsignificanceinlargeandsmallsamples.
» To provide practical application of hypothesis testing based on single sample and two samples,
usingaveragesandproportions.

» Toacquirepracticalknowledgeinanalysisofvarianceandfactorialexperiments.
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CourseOutcomes:
TheStudentswillbeableto:
» Getsaclearunderstandingoftestsofhypothesisaboutpopulationparametersusingsamplestatisticanddr
aw appropriate conclusions.
» Applythetheoreticalconceptsandsolvetheproblemsbasedononemissingobservationandtwomissingo
bservationsinRBDandLSD.

> AnaIyseandinterpretdataforzzand23factorialexperimentsby using YatesAlgorithm.

UNIT-I TestofSignificanceforLargesample

LargeSampletestforsinglemeanandproportion—Differenceoftwomeansandproportions.

UNIT-II TestofSignificanceforSmallsample
Studentt-testfor Single mean,Difference betweentwomeans,Pairedt— test,F -testforequalityoftwovariances—

Chisquaretestforindependenceofattributes-Confidenceintervalsformeanandvariance.

UNIT-HI AnalysisofVariance
Analysisofvarianceforone-wayandtwo-wayclassifications—

AnalysisofCompletelyRandomizedDesign(CRD),Randomizedblockdesign(RBD)andLatinSquareDesign(LSD).

UNIT-IV Missingplottechniques

EstimationofonemissingobservationandtwomissingobservationsinRBDandLSD

UNIT-V Factorialexperiments

Analysisof2?and 23factorialexperimentsusingYates algorithm—Analysisof3*factorial experiments.

Note:
QuestionPaperSetting:
5questionsaretobesetwithoutomittinganyunit.Allquestionscarryequalmarks.

Any3questionsaretobeansweredin3 hoursduration.

Examinations Distribution ofMarks

UniversityExaminations(WrittenPractical) 60 Marks
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CIA(IncludingPracticalRecord) 40 Marks

Total 100 Marks

(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER VI
COREPRACTICAL v
PAPEERCODE 21USTPO4
TITLEOFTHE PAPER COREPRACTICAL -1V
HOURS/WEEK 3
NO.OFCREDITS 3
LearningObjectives:

» Togainthepracticalknowledgeoftimeseriesanalysisandindexnumbers.

» Toprovidepracticalapplicationsinconstructionofcontrolchartsofvariablesandattributes.
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» To enable the students to apply the techniques of SQC in industries for manufacturing goods of

highqualityatlowcost.

CourseOutcomes:

TheStudentswillbeable to:
> DrawXR ando control charts forvariablesandp,npand c chartsforattributestointerpretthem.
» KnowaboutthepracticalapplicationsofacceptancesamplingplanofattributesandconstructOC,AOQ,
ASNandATI curvesforsinglesamplingplananddouble sampling plan.
» Understandthebasicconceptsofindexnumber,timeseriesdataandtheirconstructionandapplicationsinva

riousfields.

Unit-I ConstructionofControlChartsforVariablesandAttributes

ControlCharts forVariables:XR ando control charts—Control ChartsforAttributes:p,npandc charts.

Unit-lI AcceptanceSamplingPlanforAttributes

ConstructionofOC,A0OQ,ASNandATIcurvesforSinglesamplingplanandDoublesamplingplan.

Unit-lil TimeSeries
Estimationoftrendbymovingaverages—Leastsquaremethods—FirstdegreeandSeconddegreepolynomials—

Computationofquarterlyandmonthlytrends.

Unit-IV TimeSeries
Estimation of seasonal indices by simple average method — Ratio-to-trend, ratio-to-moving average

andLinkrelativemethods.

Unit-Vv IndexNumbers
EstimationofweightedindexnumberbylLaspeyre’s,Paache’s,Fisher’s,MarshallandEdgeworth,Dorbish and
Bowley’s methods — Time reversal test and Factor reversal test — Cost of living index

numberbyaggregateexpenditureandfamily budgetmethod.

Note:
QuestionPaperSetting:

5questionsaretobesetwithoutomittinganyunit.Allquestionscarryequalmarks.
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Any3questionsaretobeansweredin3 hoursduration.

Examinations

Distribution ofMarks

UniversityExaminations(WrittenPractical) 60 Marks
CIA(IncludingPracticalRecord) 40 Marks
Total 100 Marks

(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)

COURSE B.Sc.STATISTICS
SEMESTER Vi
SBEC n
PAPERCODE 21USTS03
TITLEOFTHE PAPER STATISTICALDATAANALYSISUSING‘EXCEL’
HOURS/WEEK 3
NO.OFCREDITS 3
Learningobjectives:
» ToperformthestatisticalanalysiswithMS-Excelsoftware.

>
>
>

TodevelopthedataprocessingskillinMS-Excel.
Todevelopthedataanalysisanddatavisualizationskill.

TounderstandEXCELanditsrolesinproblemsolving.
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» Tolearnthebasicstatisticalsoftwarewhichwillhelpthestudentstoswitchovertoanyotherstatisticalsoftw
areeasilyinfuture.
CourseOutcomes:
Thestudentwillbe ableto:
» CreatethedatabaseinExcelsheets.
» Computethestatisticalmeasures.
» Performthestatisticalanalysisand interprettheresults
» Understanddatahandlinganditsanalysis.

» Understandlogicalfunctions,textfunctionsandstatisticalFunctions

UNITI IntroductiontoMSExcel

MS Exceloptions —Ribbon-Sheets-Saving ExcelfileasPDF, CSVandolderversions-UsingExcelShortcuts

- Copy,Cut, Paste,Hide,Unhide,and Linkthedatain rows, columnsand sheet-Usingpastespecialoptions

- Formattingcells, rows,columnsandsheets-ProtectingandUnprotectingcells,rows,columnsandsheetswith

orwithoutpassword-Pagelayoutandprinterproperties.

UNIT II FunctionsandCharts

Logicalfunctions -DateandTimefunctions-Informationfunctions—Statisticalfunctions-Textfunctions

UNIT 111 CreatingGraphsinEXCEL

Charts: SimpleBarChart—MultipleBarChart—SubdividedBarChart—Pie Chart—DonutChart-LineChart
— Histogram—ScatterPlot.

UNITIV StatisticalMeasures

Descriptivestatistics:  min,max- MeasuresofCentralTendency- Partitionvalues-

MeasuresofDispersion- Skewnessand Kurtosis—Correlation coefficientandLinearregression.

UNITV Statisticallnference
TestingofHypothesis-Largesampletest-z-test-Computep-values-Smallsampletests-t-test,Pairedt test,F-test,

Chi-squaretestof independenceandGoodnessoffit.

BooksforReference:

1. CurtisD.Frye,MicrosoftExcel 2016StepbyStep,MicrosoftPress,Washington.

2. BerndHeld,MicrosoftExcelFunctionsandFormulas,WordWarePublishing,Inc.US.
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3. WaynelL.WinstonRedmond,MicrosoftExcel2010DataAnalysisandBusinessModelling,MicrosoftPress,
Washington.

4. AndreiBesedin,150MostPowerfulExcelShortcuts:SecretsofSavingTimewithMSExcel,AndreiBesedinVia
PublishDrive.

5. DavinderSinghMinhas,AllYouWantedtoKnowAboutCreatingWorksheetUsingMSExcel,NewDawn,Anl
mprintofSterlingPublishers(P) Ltd,New Delhi.

6. ConradCarlberg,StatisticalAnalysis:MicrosoftExcel2016,QuePublishing,India.

7. ApteDP,StatisticalToolsforManagers(usingMSEXCEL),publishedbyAnuraglainforExcelBooks,New
Delhi.

8. ThomasJ.Quirk,Excel2013forBusinessStatistics:AGuidetoSolvingPracticalBusiness,Springer,New York.

9. MarkHarmon,PracticalandClearGraduateStatisticsinExcel-
TheExcelStatisticalMaster,MarkHarmonPublishing.

10. HansalysanderManohar,DataAnalysisand Business Modelling Using Microsoft Excel,PHILearning

PrivateLimited,NewDelhi.

WebLinks:
» http://www.bikeprof.com/uploads/9/0/6/5/9065192/excel_stats_handout_npl.pdf

https://www.digitalvidya.com/blog/using-excel-for-statistical-analysis/

Y

http://home.ubalt.edu/ntsbarsh/excel/excel.htm

A\

https://www.excel-easy.com/examples/column-chart.html

A\

https://www.wallstreetmojo.com/percentile-rank-formula/

(ForthecandidatesadmittedfromtheAcademicyear 2021-2022onwards)
COURSE B.Sc.STATISTICS
SEMESTER Vi
SBEC v
PAPERCODE 21USTS04

STATISTICALDATAANALYSISUSING‘R’
PROGRAMMING

TITLEOFTHE PAPER

HOURS/WEEK 3
NO.OFCREDITS 3
LearningObjective:

» ThiscoursewillreviewandexpandthecoretopicsofstatisticsandtoinitiatethebeneficiariesofRin

statisticalcomputing.
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http://www.bikeprof.com/uploads/9/0/6/5/9065192/excel_stats_handout_npl.pdf
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» Toimpartknowledgeaboutefficientdatahandlingtechniques,thepracticeofgraphicalinterpretationand
theStatistical inferencebyusing R’.
» Toequipthestudentswiththestatisticalprogrammingskillsbasedonreallifeexamplesanddatasets
CourseOutcomes:
Thestudentswillbe ableto:
» UnderstandthepreliminariesaboutRlanguage.

WriteRprogramsfor statisticaltools.

A\

UnderstandthedataandWriteRprogramsforsamplingdistribution.

A\

Testthehypothesis,p-valueandconfidenceinterval.

A\

Understandanddrawinferentialconclusionbyusingdata.

UNITI Introductionto R

OverviewofRenvironment—REditor-workspace—R asacalculator-statisticalsoftwareandaprogramming
language - R preliminaries- getting help, data inputting methods (direct and importing fromother spread
Sheet applications like Excel), data accessing and indexing, Graphics in R, built in functions,saving,storing

andretrieving work.

UNIT II DiagramsandGraphs

Bardiagram—Piediagram -Plotagraph-Histograms —Frequencypolygon—Ogivecurves .

UNITII DescriptiveStatistics
Measuresofcentraltendency,Partitionvalues,Measuresofdispersion—SkewnessandKurtosis.

UNITIV Statisticalinference
TestingofHypothesis-Largesampletest-z-test-Computep-values-Smallsampletests- t-

test,Pairedt test,F-test,Chi-squaretestofindependence andGoodnessoffit.

UNITV AnalysisofVariance,CorrelationandRegression

One-wayANOVAandTwo-wayANOVA-SimpleCorrelation-LinearRegression

ReferenceBooks:
1. GardenerM(2012),BeginningR:TheStatisticalProgramminglLanguage, WileyPublications.

2. GarrettGrolemund,Hands -OnprogrammingwithR,O'ReillyMediaPublications.
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3. NormanMatloff,The ArtofRprogrammingbyNorman,No StarchPress,US.

4. HadleyWickham,R
Packages:OrganizeTest,Document,andShareYourCode,Shroff/O'ReillyPublications.

5. PeterDalgaard,IntroductoryStatisticswithR,SpringerPublications.

6. AndyField,DiscoveringStatisticsUsingR, SAGEPublicationsLtd.

7. JosephSchmuller,StatisticalAnalysiswithR ForDummies,Wiley, US.

8. RobertStinerock,StatisticswithR:ABeginner'sGuide, SAGEPublicationsLtd,UK.

9. NormanMatloff, TheArtofRProgramming:ATourofStatisticalSoftwareDesign,NoStarchPress,Publicatio
ns.

10. JohnBraunR.W
andDuncanl).Murdoch,Cambridge(2007):AFirstCourseinStatisticalProgrammingwithR.CambridgeUni
versity Press. NewYork.

WeblLinks:.

» https://www.coursera.org/course/statistics
https://www.coursera.org/course/stats1

» https://www.coursera.org/course/compdata

» https://learningstatisticswithr.com/

» https://www.statmethods.net/stats/index.html

ALLIEDCOURSEOFFEREDBYUGSTATISTICSBOARD(OBEPATTERN)

(Forthecandidatesadmittedfrom2021-2022onwards)

StatisticsProfessorsshouldhandlethesubjectsandvaluationofpapersshouldbedoneonlybyStatistics Board. For

University Practical Examinations both Internal and External Examiners should

beappointedfromStatisticsDepartment.

S.N

PAPER
COURSE SEM CODE TITLEOFTHE PAPER

B.Sc. Mathematics lorlll MATHEMATICALSTATISTICS
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/B.Sc.Mathematics
(CA)

llorlV

INFERENTIALSTATISTICS
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3 Plag? Tlr ALLIEDSTATISTICSPRACTICAL
A ol STATISTICALMETHODSANDTHEIR
APPLICATIONS—I
s | Bsc(cs)/B.sc(is)/ Horly STATISTICAL METHODS AND
B.C.A THEIRAPPLICATIONS—I|
6 P,ag?ir ALLIEDSTATISTICSPRACTICAL
7 1 STATISTICALMETHODS- |
8 | B.sc.(Geography) \Y STATISTICALMETHODS- I
9 Plag? Tlr ALLIEDSTATISTICSPRACTICAL
10 B.Sc.(BT)/(BC) 1 BIO-STATISTICS
11 B.Com/B.Com( 1l BUSINESS STATISTICS— |
12 | CA)/B.Com(CS) v BUSINESSSTATISTICS—II
13 I STATISTICALMETHODSFORECONOMICS
B.A(Economics)
14 IV APPLIEDSTATISTICSFORECONOMICS
15 | BBA/BBA | BUSINESS MATHEMATICS
(RetailManage ANDSTATISTICS—I
ment) BUSINESS MATHEMATICS
16 B.B.A(CA)/ I
BBA ANDSTATISTICS—II
(International
Business)
(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE ForB.Sc.Mathematics/B.Sc.Mathematics(CA)
SEMESTER lorlll/N or IV
ALLIEDTHEORY PAPER- |
PAPERCODE
TITLEOFTHE PAPER MATHEMATICALSTATISTICS
CourseObjectives:

» Tointroducethebasicconceptsofprobabilitytheory,randomvariables,probabilitydistributions.

» Tointroducethestatisticalconceptsanddevelopanalyticalskills.
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CourseOutcomes:
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Thestudentswillbe ableto:
» Understandtherandomexperimentand axiomsofprobabilityinreallifesituations.
» ComputeBernoullitrailsandunderstandtherarecasepopulation.
» Learntheusageofcentraltendencies,dispersionandskewness.
>

Obtaintherelationshipbetweentworandomvariables.

UNIT-I Probability,RandomVariableandMathematicalExpectation

Definitions — Addition and Multiplication Theorem of Probability — Conditional probability —
Randomvariable(discreteandcontinuous)-Distributionfunctions— Marginal andConditional Distributions—
MathematicalExpectation—Momentgeneratingfunction-Characteristicfunction(conceptonly)—
Tchebychev’sinequality-SimpleProblems.

UNIT-Il  DiscreteandContinuousDistributions

Binomial andPoisson Distributions — Derivations — Properties and Applications - Simple Problems —
Normaldistribution —Derivations— PropertiesandApplications- SimpleProblems.

UNIT-lliIMeasuresof CentralTendency,MeasuresofDispersionandSkewness

Definitions — Mean ,Median , Mode , Geometric mean , Harmonic mean — Merits and demerits — Range

,Quartile deviation , Mean deviation and their coefficients - Standard deviation — Co-efficient of Variation -

Meritsanddemerits—MeasureofSkewness—Karl Pearson’sandBowley’sCoefficient ofSkewness.

UNIT-IVCurveFitting

Method of least square — Fitting of a straight lineand second degree Parabola, Fitting of Power Curve

andExponentialCurves —SimpleProblems.

UNIT -V Correlationand Regression

Definition — Types and methods of measuring correlation — Scatter diagram , Karl Pearson’s

correlationcoefficientandSpearman’srankcorrelationcoefficient-Regressionlines-Regressioncoefficients—

Properties—Regressionequations .

BooksforReference:
1. GuptaS.CandKapoorV.K(2004),FundamentaIsofMathematicaIStatistics,(llthedition),SuItan
Chand&Sons,NewDelhi.
2. Gupta.S.P.(2001),StatisticalMethods,SultanChand&Sons,NewDelhi.
3. SanchetiD. CandKapoorV.K(2005),Statistics(7thEdition), Sultan Chand& Sons,New Delhi.
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4. Robert V. Hogg, Allen T. Craig, Joseph W. McKean, Introduction to mathematical
statistics,PearsonEducation.

5. AgarwalB.L,BasicStatistics,WileyEasternLtd.,Publishers,NewDelhi.

6. MarekFisz,ProbabilitytheoryandMathematicalStatistics,JohnWileyandSons.

7. RohatgiV.K,AnIntroductiontoProbabilitytheoryandMathematicalStatistics,WileyEasternlLtd.,Publishe
rs,New Delhi.

8. AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.

9. VittalP.R,MathematicalStatistics,MarghamPublications,Chennai.

10. HoelP.G,IntroductiontoMathematicalStatistics,AsiaPublishingHouse,NewDelhi.

WeblLinks:
» https://seeing-theory.brown.edu/probability-distributions/index.html

https://www.kullabs.com/classes/subjects/units/lessons/notes/note-detail /9557

» https://www.stat.berkeley.edu/~stark/SticiGui/Text/location.htm
» https://www.originlab.com/index.aspx?go=Products/Origin/DataAnalysis/CurveFitting
» https://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-
correlation-and-regression
(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE ForB.Sc.Mathematics/B.Sc.Mathematics(CA)
SEMESTER lorlll/1l or IV
ALLIEDTHEORY PAPER-II
PAPERCODE
TITLEOFTHE PAPER INFERENTIALSTATISTICS
LearningObjectives:

» Toequipstudentswiththeoreticalknowledgeforestimatingunknownparameters.
» Tointroducetheconceptsoftestingofhypothesis,significanceandchi-squaretest.
CourseOutcomes:

Thestudentswillbe ableto:
68


https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Robert%2BV.%2BHogg%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Allen%2BT.%2BCraig%22
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http://www.stat.berkeley.edu/~stark/SticiGui/Text/location.htm
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-

» Knowtheimportanceofgoodestimators,maximumlikelihoodestimator,typesofestimation,CramerRao
inequality.

» Knowtheimportanceofstatisticalhypothesis,largesamplesandsmallsamples.

UNIT-I PointEstimation
PopulationandSample—ParameterandStatistic—PointEstimation—Consistency—Unbiasedness—Efficiency(Cramer—

Raoinequality)andSufficiency(Rao —Blackwell Theorem).

UNIT-II MethodsofEstimationandintervalEstimation
MaximumlikelihoodEstimator(MLE)andMethodsofMoments—Propertiesoftheseestimators—

Intervalestimation(conceptonly).

UNIT-I TestofSignificance
ConceptofStatisticalHypothesis—SimpleandCompositeHypothesis—NullandAlternativeHypothesis—Criticalregion—

TypelandTypellErrors— Powerofatest—-Neyman-PearsonLemma.

UNIT-IV TestofSignificance(LargeSampleTests)
Sampling distribution— Standarderror— Large sample testswithregardto Mean,

DifferenceofMeans,ProportionsandDifferenceofProportions—Simple Problems.

UNIT-V TestofSignificance (SmallSampleTests)

Exactsampletestbasedon‘t’andF
DistributionswithregardtoMeans,VarianceandCorrelationcoeffi

cient— Chi-squaretest, Goodnessoffitandindependenceof attributes.

BooksforReference:
1. Gupta.S.C.and Kapoor.V.K.(2004)—FundamentaIsofMathematicaIStatistics—(11thEdition),SuItan
Chand&Sons,NewDelhi.
2. SaxenaH.C,Statisticallnference,S. Chand&CompanyPrivatelLtd,NewDelhi.
3. GoonAM,GuptaMK,DasGuptaB:FundamentalsofStatistics(Vol-1),TheWorldPressPvt.Ltd.,Kolkata.
4. MoodA.M,GraybillF.AandBoesD.C(1983),Introductionto thetheory ofStatistics, McGrawHill, New

Delhi.
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Sancheti.D.C.and Kapoor.V.K.Statistics(7thEdition),SuItanChand &Sons,NewDelhi.
SnedecorG.WandCochranW.G.,StatisticalMethods,OxfordPressandIBH.
AgarwalB.L,BasicStatistics,WileyEasternlLtd.,Publishers,NewDelhi.

AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.

w 0 N o WU

VittalP.R,MathematicalStatistics,MarghamPublications,Chennai.

10. RobertV.Hogg,ElliotA.Tanis,Probabilityandstatisticalinference, Macmillan.

WebLinks:
» http://www.sjsu.edu/faculty/gerstman/StatPrimer/estimation.pdf

https://www.tutorialspoint.com/statistics/

» https://www.statisticshowto.datasciencecentral.com/

» https://www.investopedia.com/terms/c/chi-square-statistic.asp

» http://onlinestatbook.com/2/introduction/inferential.html

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)

COURSE ForB.Sc.Mathematics/B.Sc.Mathematics(CA)

SEMESTER lorlll/1l or IV

ALLIEDPRACTICAL Basedon TheoryPaperl&ill

PAPERCODE

TITLEOFTHE PAPER ALLIEDSTATISTICSPRACTICAL
LearningObjectives:

» Toimpartknowledgeaboutthebasisofdataanalysisrelatedtovariousactivitieslikeproduction,consumption
,distribution,banktransactions,insuranceandtransportation.

CourseOutcomes:
Thestudentswillbe ableto:

» Acquirepracticalknowledgethroughstatisticalanalysis.
UNIT-I MeasuresofCentralTendencyandDispersion
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Computation of Measures of Central Tendency — Measures of Dispersion (absolute and relative measures) -
CoefficientofSkewness.

UNIT-Il TheoreticalDistributions

Distributions—FittingofBinomialdistribution,PoissondistributionsandNormaldistribution—
TestingtheGoodness offit.

UNIT=IIl  Method ofLeastSquare
Curvefitting-Methodofleastsquare—Fittingofastraightline(y=a+bx), Seconddegreeparabola

(y=a+bx+cx?),FittingofPowerCurve(y=axP)andExponentialCurve ( y=aeb*and y=ab¥)
— SimpleProblems.

UNIT-IV  CorrelationandRegression

ComputationofKarlPearson’sco-efficientofcorrelation—Spearman’srankcorrelationcoefficient—
Regressionequations.

UNIT-V  LargeandSmallSampleTests
LargesampletestswithregardtoMean,DifferencebetweenMeans,ProportionsandDifferenceofProportions.

SmallsampletestswithregardtoMean,DifferencebetweenMeansandPaired‘t’test,F—test,Chi-squaretestfor
independenceofattributes.

Note:
QuestionPaperSetting:
5questionsaretobesetwithoutomittinganyunit.Allquestionscarryequalmarks.

Any3questionsaretobeansweredin3 hoursduration.

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

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
For B.Sc. Computer

COURSE ScienceCommonforB.Sc.(InformationSci
ence)
andB.C.A

SEMESTER lorlll/Il or IV

ALLIEDTHEORY PAPER-1|

PAPERCODE

STATISTICAL METHODS AND

TITLEOFTHE PAPER THEIRAPPLICATIONS —I

LearningObjectives:

» Tointroducebasicconceptsinstatisticsanddevelopdatareductiontechniques.
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CourseOutcomes:

Thestudentswillbe ableto:
» Analysethesampledataanditsusageindifferentwayssuchaslocations,dispersion.
» Understandtherelationshipbetweenvariablesandforecastingthefuturevalues.

» Understandtheconceptofsampling,samplingerrors,andtypesofsampling.

UNIT-I CollectionandPresentation ofStatisticalData
NatureandScopeofStatistics—Limitations—Typesofdata—ClassificationandTabulationofData—

ConstructionofFrequencyDistribution—Diagrammaticand GraphicalRepresentationofData.

UNIT-II MeasuresofCentralTendency

Mean,Median,Mode,Geometricmean,Harmonicmean—Characteristicsofagoodaverage—Meritsanddemerits.

UNIT-I MeasuresofDispersion
Range—Quartiledeviation—Meandeviationandtheircoefficients—Standarddeviation—Coefficientofvariation—Merits

anddemetrits.

UNIT-IV CorrelationandRegression

TypesandMethodsforMeasuringCorrelation-Scatterdiagram—KarlPearson’sco-efficientofcorrelation

— Spearman’srankcorrelationcoefficient—Regression equationsoftwovariables— SimpleProblems.
UNIT-V Probability
Definition of Probability = — Addition and Multiplication Theorems —Conditionalprobability—

SimpleProblems.

BooksforReference:

1. GuptaS.P.(2001),StatisticalMethods,SultanChand&Sons,NewDelhi.
2. Gupta.S.C.andKapoor.V.K.FundamentalsofAppliedStatistics,SultanChand&Sons,NewDelhi
3. PillaiR.S.N.And Bagavathi.V.(2005),Statistics,S.Chand&CompanylLtd.,NewDelhi.
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SanchetiD.C. AndKapoor.V. K(2005),Statistics(7thEdition),SuItanChand& Sons,New Delhi.
AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.
MurthyM.N(1978),SamplingTheoryandMethods,StatisticalPublishingSociety,Kolkata.
PillaiR.S.N.And Bagavathi.V.(1987),PracticalStatistics,S.Chand&CompanyLtd.,NewDelhi.

AgarwalB.L,BasicStatistics,WileyEasternlLtd.,Publishers,NewDelhi.

w 0 N o u &

GuptaC.B(1978),AnIntroductiontoStatisticalMethods,VikasPublishingHouse,NewDelhi.
10. SnedecorG.WandCochranW.G.,StatisticalMethods,OxfordPressandIBH.

WeblLinks:

https://www.tutorialspoint.com/statistics/data_collection.htm

https://www.surveysystem.com/correlation.htm

https://www.investopedia.com/terms/r/regression.asp

YV V V VY

https://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-
correlation-and-regression

» https://course-notes.org/statistics/sampling_theory

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE ForB.Sc.Comput.erSa_ence
(CommonforB.Sc.(InformationScience)andB.C.A)
SEMESTER lorlll/ll or IV
ALLIEDTHEORY PAPER-II
PAPERCODE
TITLEOFTHE PAPER STATISTICALMETHODSANDTHEIRAPPLICATIONS—II
LearningObjectives:

» Toimpartstatisticalconceptswithrigorousmathematicaltreatment.

» Tointroduceconceptsofstatisticalhypothesis.
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CourseOutcomes:
Thestudentswillbe ableto:
» Understandtheconceptofrandomvariablesandexpectedaverage.
» ComputeBernoullitrailsandunderstandtherarecasepopulation.
» Learntheusageofnormalcurveandcurvefittingbyusingthemethodofleastsquares.
>

Learnaboutthelargesamplesandtheoryofattributes.

UNIT-I RandomVariableandMathematicalExpectation
Definitions — Random variable — Discrete and Continuous Random variable — Distribution functions

andDensityfunction -MathematicalExpectation and itsProperties-SimpleProblems.

UNIT-I DiscreteProbabilityDistribution
Binomial and Poisson Distributions — Mean and Variance of Distributions — Recurrence formula — Fitting

ofBinomial andPoissonDistributions -SimpleProblems.

UNIT-HI ContinuousProbabilityDistributionandCurveFitting
DefinitionofNormaldistribution—CharacteristicsofNormaldistribution(SimpleProblems)—Curvefitting

— FittingofStraightlineandSeconddegreeParabola-SimpleProblem:s.

UNIT-IV  Test of Significance(LargeSamples Tests)

Concept of Statistical Hypothesis — Simple and Composite Hypothesis — Null and Alternative Hypothesis —
Critical region — Type | and Type Il Errors — Sampling distribution and Standard Error — Test of
Significance:Large Sample Tests for Proportion, Difference of Proportions, Mean and Difference of Means -

SimpleProblems.

UNIT-V TestofSignificance(SmallSamplesTests)
SmallsampletestswithregardtoMean,DifferencebetweenMeansandPaired‘t’test,F-test-Definition of Chi-
square test — Assumptions — Characteristics — Chi-square tests for Goodness of fit

andIndependenceofattributes—SimpleProblems.

BooksforReference:
1. GuptaS.P.(2001),StatisticalMethods,SultanChand&Sons,NewDelhi.
2. GuptaS.CandKapoorV.K,(2004),FundamentalsofMathematicalStatistics,SultanChand&Sons,New

Delhi.
74



PillaiR.S.N.And Bagavathi.V.(2005),Statistics,S.Chand&CompanyLtd.,NewDelhi.
SanchetiD.C. And Kapoor.V. K(2005), Statistics(7thEdition),SuItanChand&Sons,New Delhi.
AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.
MurthyM.N(1978),SamplingTheoryandMethods,StatisticalPublishingSociety,Kolkata.
GuptaS.C,FundamentalsofStatistics,HimalayaPublishingHousePvt.Ltd.,NewDelhi.

AgarwalB.L,BasicStatistics,WileyEasternlLtd.,Publishers,NewDelhi.

L N o U kW

GuptaC.B(1978),AnIntroductiontoStatisticalMethods,VikasPublishingHouse,NewDelhi.
10. SnedecorG.WandCochranW.G.,StatisticalMethods,OxfordPressand|BH.

WebLinks:
» https://www.tutorialspoint.com/statistics/data_collection.htm

https://seeing-theory.brown.edu/probability-distributions/index.html

» https://statisticsbyjim.com/regression/curve-fitting-linear-nonlinear-regression/

» https://www.investopedia.com/terms/c/chi-square-statistic.asp

» http://onlinestatbook.com/2/introduction/inferential.html
(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)

COURSE ForB.Sc.ComputferSagnce

(CommonforB.Sc.(InformationScience)andB.C.A

SEMESTER lorlll/ll orlV

ALLIEDPRACTICAL Basedon TheoryPaper | &lI

PAPERCODE

TITLEOFTHE PAPER ALLIEDSTATISTICSPRACTICAL

LearningObjectives:

» Toimpartknowledgeaboutthebasisofdataanalysisrelatedtovariousactivitieslikeproduction,consumption
,distribution,banktransactions,insuranceandtransportation.
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CourseOutcomes:

Thestudentswillbe ableto:

» Acquirepracticalknowledgethroughstatisticalanalysis.

UNIT-I CollectionandPresentationofStatisticalData

ConstructionofUni-variatefrequencydistribution—
DiagrammaticandGraphicalRepresentationofStatisticalData.

UNIT=II MeasuresofCentralTendencyandDispersion

Computation of Measures of Central Tendency — Computation of Measures of
Dispersion(absolute andrelativemeasures)—CoefficientofVariation.

UNIT-IIl  CorrelationandRegression

ComputationofKarlPearson’sCoefficientofCorrelationandSpearman’sRankCorrelationCoefficient—
Regressionequations (twovariablesonly).

UNIT-IVTheoreticalDistributionsandMethodsof LeastSquares

FittingofBinomialandPoissonDistributions—TestforGoodnessoffit—FittingofaStraightline(y=a + bx), Second
degreeParabola(y=a+bx+ cx?)bythemethodofleastsquare.

UNIT-V  LargeandSmallSampleTests

LargesampletestswithregardtoMean(s)andProportion(s)-SmallsampletestswithregardtoMean(s)Variance-Chi-
squaretest forindependenceof attributes.

Note:
QuestionPaperSetting:
5questionsaretobesetwithoutomittinganyunit.Allquestionscarryequalmarks.

Any3questionsaretobeansweredin3 hoursduration.

Examinations DistributionofMarks
UniversityExaminations(WrittenPractical) 60 Marks
CIA(IncludingPracticalRecord) 40 Marks
Total 100 Marks

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE ForB.Sc.Geography
SEMESTER lorlll/1l or IV
ALLIEDTHEORY PAPER-I
PAPERCODE
TITLEOFTHEPAPER STATISTICALMETHODS- |
LearningObjectives:

» TointroducebasicconceptsinStatisticsanddevelopdatareductiontechniques.
CourseOutcomes:
Thestudentswillbe ableto:
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» Analysethestatisticaldataanditsusageinthemeasuresoflocationanddispersion.
» Understandtherelationshipbetweenvariablesandforecastingthefuturevalues.

» Understandtheconceptofsampling,samplingerrorsandtypesofsampling.

UNIT-I CollectionandPresentationofStatisticalData
Natureandscopeofstatisticalmethods—Limitations—Typesofdata—Classificationandtabulationofdata

— Constructionoffrequencydistribution—Diagrammaticandgraphicalrepresentationofdata.

UNIT=II MeasuresofCentralTendency
Definitions—Mean—Median—Mode—Geometricmean—Harmonicmean—Characteristicsofagoodaverage—Merits

anddemetrits.

UNIT-I MeasuresofDispersion
Range—Quartiledeviation—Meandeviationandtheircoefficients—Standarddeviation—Coefficientofvariation—Merits

anddemetrits.

UNIT-IV CorrelationandRegression
Definitions—Typesandmethodsofmeasuringcorrelation-Scatterdiagram—KarlPearson’scoefficientofcorrelation—
Spearman’srankcorrelationco-efficient—Regression-Regressionequationsoftwovariables

— SimpleProblems.

UNIT-V Probability
Definition of probability — Addition and multiplication theorems — Conditional probability -

SimpleProblems .

BooksforReference:

1. GuptaS.P.(2001),StatisticalMethods,SultanChand&Sons,NewDelhi.
Gupta.S.C.andKapoor.V.K.FundamentalsofAppliedStatistics,SultanChand&Sons,NewDelhi
PillaiR.S.N.And Bagavathi.V.(2005),Statistics,S.Chand&CompanyLtd.,NewDelhi.
SanchetiD.C. And Kapoor.V. K(2005), Statistics(7thEdition),SuItanChand&Sons,New Delhi.

2

3

4

5. AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.

6. MurthyM.N(1978),SamplingTheoryandMethods,StatisticalPublishingSociety,Kolkata.
7. GuptaS.C,FundamentalsofStatistics,HimalayaPublishingHousePvt.Ltd.,NewDelhi.

8

AgarwalB.L,BasicStatistics,WileyEasternlLtd.,Publishers,NewDelhi.
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9. PeterARogerson,StatisticalMethodsforGeography,SAGEPublicationslLtd.,India.

10. ZamirAlvi,StatisticalGeography:MethodsandApplications,RawatPublisher,India.

WeblLinks:
» https://www.tutorialspoint.com/statistics/data_collection.htm
» https://www.surveysystem.com/correlation.htm
» https://www.investopedia.com/terms/r/regression.asp
» https://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-
correlation-and-regression

» https://course-notes.org/statistics/sampling_theory

(ForthecandidatesadmittedfromtheAcademicyear2021 —2022onwards)
COURSE ForB.Sc.Geography
SEMESTER lorlll/ll or IV
ALLIEDTHEORY PAPER-II
PAPERCODE
TITLEOFTHE PAPER STATISTICALMETHODS- Il
LearningObjectives:

» Tointroducetheconceptsofprobabilitytheory,statisticalhypothesis,chi-squaretest,analysisofvariance

andtimeseriesanalysis.
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http://www.tutorialspoint.com/statistics/data_collection.htm
http://www.surveysystem.com/correlation.htm
http://www.investopedia.com/terms/r/regression.asp
http://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-

CourseOutcomes:

Thestudentswillbe ableto:

Understandtherandomexperimentand axiomsofprobabilityinreallifesituations.
Understandthesamplingdistribution,largesamplestestandtheoryofattributes.

LearnandunderstandthedifferencebetweenonewayandtwowayANOVA.

YV V VYV VY

Understandtheapplicationofbusinessforecastingmodelwithtimeseriesanalysis.

UNIT-I SamplingMethods
Definitions — Sampling methods — Simple, Stratified and Systematic Sampling (concept only) — Merits

anddemerits —ConceptofsamplingandNon-Sampling errors.

UNIT-II TestofSignificance(Largesampletest)
SamplingdistributionandStandarderror—Hypothesis-Typesofhypothesis-Typesoferrors-Test of Significance:
Large sample tests for proportion, difference of proportions, mean and difference ofmeans-

Simpleproblems.

UNIT -l Test of Significance(Small SampleTest)
Small sample tests with regard to Mean(s) t-test — Chi-square test — Assumptions — Characteristics and

itsApplications— Chi-squaretestfor independenceof attributes-SimpleProblems.

UNIT-IV Analysisof Variance

F-test— Analysis of Variance (ANOVA) — Test procedure for One way and Two way classifications —
SimpleProblems.

UNIT-V TimeSeries

Analysis of Time Series — Definition — Components and Uses of Time Series — Measures of Secular trend —

Measure ofSeasonalvariation —Methodof Simpleaverageonly.

BooksforReference:
1. GuptaS.P.(2001),StatisticalMethods,SultanChand&Sons,NewDelhi.
2. Gupta.S.C.andKapoor.V.K.FundamentalsofAppliedStatistics,SultanChand&Sons,NewDelhi
3. PillaiR.S.N.And Bagavathi.V.(2005),Statistics,S.Chand&CompanyLtd.,NewDelhi.
4. SanchetiD.C. And Kapoor.V. K(2005), Statistics(7thEdition),SuItanChand&Sons,New Delhi.
5

AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.
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MurthyM.N(1978),SamplingTheoryandMethods,StatisticalPublishingSociety,Kolkata.
AgarwalB.L,BasicStatistics,WileyEasternlLtd.,Publishers,NewDelhi.

GuptaS.C,FundamentalsofStatistics,HimalayaPublishingHousePvt.Ltd.,NewDelhi.

L 0 N O

Desraj,(1976),SamplingTheory, TataMcGrawHill, NewYork.(Reprint1979).
10. RajagopalanMandDhanavanthanP(2012),Statisticalinference.PHILearningPvt.Ltd.,NewDelhi.

WeblLinks:
» https://www.tutorialspoint.com/statistics/
» https://www.surveysystem.com/correlation.htm
» https://www.investopedia.com/terms/c/chi-square-statistic.asp
» https://www.statisticshowto.datasciencecentral.com/probability-and-statistics/hypothesis-
testing/anova/

» https://en.www.inegi.org.mx/

(Forthecandidates admittedfromtheAcademicyear2021 —-2022onwards)
COURSE ForB.Sc.(Geography)
SEMESTER lorlll/Il or IV
ALLIEDPRACTICAL Basedon TheoryPaperl &ll
PAPERCODE
TITLEOFTHE PAPER ALLIEDSTATISTICSPRACTICAL
LearningObjectives:

» Toimpartknowledgeaboutthebasisofdataanalysisrelatedtovariousactivitieslikeproduction,consumption
,distribution,banktransactions,insuranceandtransportation.

CourseOutcomes:
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http://www.tutorialspoint.com/statistics/
http://www.surveysystem.com/correlation.htm
http://www.investopedia.com/terms/c/chi-square-statistic.asp
http://www.statisticshowto.datasciencecentral.com/probability-and-statistics/hypothesis-
http://www.inegi.org.mx/
http://www.inegi.org.mx/

Thestudentswillbe ableto:
» Acquirepracticalknowledgethroughstatisticalanalysis.
UNIT-I  CollectionandPresentationofStatisticalData

ConstructionofUnivariateFrequencyDistribution—
DiagrammaticandGraphicalRepresentationofStatisticalData.

UNIT —lIMeasuresof CentralTendencyandDispersion

ComputationofMeasuresofCentralTendency—
ComputationofMeasuresofDispersion(absoluteandrelativemeasures)—CoefficientofVariation.

UNIT —lliCorrelation andRegression

ComputationofKarlPearson’scoefficientofcorrelationandSpearman’srankcorrelationcoefficient—
Regressionequations (twovariablesonly).

UNIT-IVLargeand Small SampleTests

LargesampletestswithregardtoMean(s),Proportion(s)-SmallsampletestswithregardtoMean(s)andvariance -Chi-
squaretest forindependenceattributes.

UNIT-V  ANOVAandTimeSeries

ANOVAforOnewayandTwowayclassification—MeasuresofSecularTrend:Methodofleastsquare-Measure
ofSeasonalvariation: MethodofSimpleaverage.

Note:
QuestionPaperSetting:
5questionsaretobesetwithoutomittinganyunit.Allquestionscarryequalmarks.

Any3questionsaretobeansweredin3 hoursduration.

Examinations DistributionofMarks
UniversityExaminations(WrittenPractical) 60 Marks
CIA(IncludingPracticalRecord) 40 Marks
Total 100 Marks

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE ForB.Sc.Bio-technologyandBio-Chemistry
SEMESTER n
ALLIEDTHEORY PAPER- |
PAPERCODE
TITLEOFTHE PAPER BIO-STATISTICS
LearningObjectives:

» TointroducetheapplicationsofstatisticsinBio-Technology,Bio-ChemistryandMicrobiology.

CourseOutcomes:
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Thestudentswillbe ableto:
» Understandandapplythestatisticalmethodslikemeasuresoflocation,dispersionandtherelationship
betweentwovariables inbio-statistics.

» Understandlargeandsmallsamplesinlaboratorystudytoapplyitinreallifeproblems.

UNIT-I CollectionandPresentationofStatisticalData

Biostatistics — Definition — Types of data — Primary and secondary data — Methods of Collection of data —

Sources of data in life science — Limitations and Uses of Statistics — Classification and Tabulation of data —

DiagrammaticandGraphical representationofdata.

UNIT=II MeasuresofCentralTendency

Definitions — Mean — Median — Mode — Geometric mean — Harmonic mean — Characteristics of a

goodaverage—Merits anddemerits.

UNIT-IIl.  MeasuresofDispersion

Range—Quartiledeviation—Meandeviationandtheirco-efficients—Standarddeviation—Co-efficientofvariation—

Merits anddemerits.

UNIT-IV CorrelationandRegression

Definitions—TypesandMethodsofCorrelation—KarlPearson’scoefficientofcorrelation—Spearman’sRank

correlation coefficient — Regression:Simple regression equations (two variables) — Simple Problems.UNIT-V
Test ofSignificance

Samplingdistribution-Standarderror—TestofHypothesis:Simplehypothesis,NullhypothesisandAlternative

Hypothesis — Test of significance: Large sample tests based on Mean, Differences of

Means,ProportionandDifferenceofProportions-

SmallsampletestbasedonMean,DifferenceofMeans,Paired‘t’test-F-test -Chi-squaretest.

BooksforReference:

1. GuptaS.P.(2001),StatisticalMethods,SultanChand&Sons,NewDelhi.

2. PillaiR.S.N.And Bagavathi.V.(2005),Statistics,S.Chand&CompanyLtd.,NewDelhi.

3. P.S.S.SundarRao,J.Richard(2012).IntroductiontoBio-
StatisticsandResearchmethods,PrenticeHallofIndiaPvtLtd,New Delhi.
Gurumani.N(2005),AnintroductiontoBio-Statistics,2”dRevisedEdition,MJPPuinshers.
Daniel.W.W,(1987),Bio-Statistics,JohnWileyandSons,NewYork.

BethDawson,Robert GTrapp(2004),BasicandClinicalBiostatistics,McGrawHill,NewDelhi.

Zar), BioStatisticalAnalysis,Prentice Hall,India.

© N o U k&

BernardRosner,Fundamentalsof Biostatistics,(8thedition),CengageLea rning,USA.
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9.

RossiR.J (2010),AppliedBiostatisticsfor HealthScience, JohnWiley,NewYork.

10. RaoC.R,AdvancedStatisticalMethodsinBiometricResearch,JohnWiley,NewYork.

Weblinks:

>

YV V V V

https://faculty.franklin.uga.edu/dhall/sites/faculty.franklin.uga.edu.dhall/files/lec1.pdf
https://www.tutorialspoint.com/statistics/
http://www.stat.yale.edu/Courses/1997-98/101/sigtest.htm
http://biostat.jhsph.edu/~jleek/teaching/2011/754/lecturel.pdf

http://homepage.divms.uiowa.edu/~dzimmer/applied-multivariate/lecturenotesold.pdf

Note:Thequestionpaper50%theoryand50%problemstobeconsidered.

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE ForB.Com/B.Com(CA)/B.Com(CS)
SEMESTER n
ALLIEDTHEORY PAPER- |
PAPERCODE
TITLEOFTHE PAPER BUSINESSSTATISTICS—I
LearningObjectives:

» Toexposeandfamiliarizethestudentswithbasicconceptsofbusinessstatistics.

CourseOutcome
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http://www.tutorialspoint.com/statistics/
http://www.stat.yale.edu/Courses/1997-98/101/sigtest.htm
http://biostat.jhsph.edu/~jleek/teaching/2011/754/lecture1.pdf
http://homepage.divms.uiowa.edu/~dzimmer/applied-multivariate/lecturenotesold.pdf

Thestudentswillbe ableto:
» Understandtheusageofcentraltendencies,dispersionandskewness.
» Studytherelationshipbetweentwovariables.
» Understandeconomicstatisticsandcomputethedifferenttypesofindexnumbers.

» Understandthechorologicaldatainbusiness.

UNIT-I Collection,PresentationofDataandMeasuresofCentralTendency
Introduction — Types of data — Classification and Tabulation of Statistical data — Definitions — Mean —

Median—Mode— Geometric mean - Harmonic mean -Combined mean.

UNIT=II MeasuresofDispersion
Definitions — Range -Quartile deviation -Mean deviation and their co-efficients — Standard deviation

andCoefficientofvariation-Measureof skewness—Karl Pearson’sandBowley’sCoefficientofSkewness.

UNIT=III CorrelationandRegression
Definitions—Typesandmeasuresofcorrelation —Scatterdiagram -KarlPearson’scoefficientofcorrelation

— Spearman’srankcorrelationcoefficient—Regressionanalysis-RegressionlinesandRegressionequations.

UNIT-IV  Index Numbers
Index Numbers — Definition and Uses of Index Numbers — Construction of Index Numbers — Simple
andWeightedIndex Numbers—TimeReversal andFactor ReversalTests—FixedandChainBase Index—Cost

oflivingindex numbers.

UNIT-V TimeSeries
Analysis of Time Series — Definition — Components and Uses of Time Series — Measures of Secular Trend -

Measure ofSeasonalVariation—MethodofSimple averageonly.

BooksforReference:
1. Gupta.S.P &Gupta.M.P,BusinessStatistics,.Sultan Chand&Sons,NewDelhi
2. Pillai.R.S.N.AndBagavathi.V.(2005),Statistics,S.Chand&CompanyLtd.,NewDelhi.
3. Sancheti.D.C.andKapoor.V.K,Statistics—Theory,Methods&Applications,SultanChand&Sons,New
Delhi.
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Kapoor.V.K,FundamentalsofStatisticsforBusinessandEconomics,SultanChand&Sons,New Delhi
AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.
VittalP.R,BusinessStatistics,MarghamPublications,Chennai.
P.A.Navanithan(2007),BusinessStatistics,JaiPublishers,Trichy.

Sharmal.K,BusinessStatistics, VikasPublishingHouse,Chennai.

L 0 N o U B

Das.M.N,StatisticalMethodsandConcepts, NewAgelnternationalPvtLtd, TNagar,Chennai.
10. KamatB.C,BusinessStatistics,Vikrampublishers’Pvt Ltd,AndhraPradesh,India.

WeblLinks:
» https://www.tutorialspoint.com/statistics/

https://www.surveysystem.com/correlation.htm

» https://www.investopedia.com/terms/r/regression.asp

» https://www.academia.edu/2191454/Chapter5_Index_number

» https://www.itl.nist.gov/div898/handbook/pmc/sectiond/pmc4.htm

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)

COURSE ForB.Com/B.Com(CA)/B.Com(CS)

SEMESTER \Y)

ALLIEDTHEORY PAPER-II

PAPERCODE

TITLEOFTHE PAPER BUSINESSSTATISTICS—II
LearningObjectives:

» Toimpartthebasicconceptsofmathematicsandstatisticaldecisiontechniques.
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http://www.tutorialspoint.com/statistics/
http://www.surveysystem.com/correlation.htm
http://www.investopedia.com/terms/r/regression.asp
http://www.academia.edu/2191454/Chapter5_Index_number
http://www.itl.nist.gov/div898/handbook/pmc/section4/pmc4.htm

CourseOutcomes:
Thestudentswillbe ableto:
» Exploreandunderstandtheconceptofmatrixandnumericalmethods.
» Understandrandomexperimentandaxiomsofprobabilityinreallifesituations.

» KnowtheroleandimportanceofLPP,transportationandassignmentproblemsinacompany.

UNIT-I Matrix
Definitions — Operation on Matrices — Determinant of Matrix — Inverse of a Matrix — Solving of

linearequations —Matrix inversemethodandCramer’srule.

UNIT-II Sequence,Seriesandinterpolation
SequenceandSeries—ArithmeticProgressionandGeometricProgression—Interpolation-BinomialExpansion

Method,Newton’sForwardandBackwardMethod andLagrange’s Method.

UNIT-HI Probability
DefinitionofProbability—Addition and  Multiplication Theorems — Conditional Probability -

SimpleProblems.

UNIT-IV Natureof ORand LPP
Definition of OR — Nature of OR — Uses of OR — Linear Programming Problem — Formation of LPP —

SolutiontoLPP-Graphical method-Simplex method(two variablesonly).

UNIT-V TransportationandAssignmentProblemTransportationProblem -
InitialBasicFeasibleSolution—NorthWestCornerMethod—LeastCostMethod—Vogel’ sApproximationMethod—
Assignment Problem—BalancedandUnbalancedAssignmentProblem-HungarianMethod.
BooksforReference:

1. Gupta.S.P,Gupta.P.K,Manmohan,ElementsofBusinessStatisticsandOperationResearch,SultanChand&
Sons,NewDelhi.
Gupta.S.P.(2001),Statisticalmethods,SultanChand&Sons,
P.A.Navanithan(2007),BusinessStatistics,JaiPublishers,Trichy.

Pillai.R.S.N.andBagavathi.V.(2005),Statistics,S.Chand&CompanylLtd.,NewDelhi.

LA o

Sancheti.D.C.andKapoor.V.K,Statistics—Theory,Methods&Applications,SultanChand&Sons,New
Delhi.

6. AgarwalB.L,BasicStatistics,WileyEasternlLtd.,Publishers,NewDelhi.
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10.

VittalP.R,BusinessStatistics,MarghamPublications,Chennai.
KapoorV.K,Problemsand SolutionsinOperationsResearch,S.Chand&CompanyLtd.,NewDelhi.
SharmaA.K,TextBookof LinearProgrammingl,DiscoveryPublishingHouse,NewDelhi.

Dr.H.Premraj,ElementsofOperationsResearch,MarghamPublications,Chennai.

WeblLinks:

>
>
>

https://www.maths.ed.ac.uk/~v1lranick/papers/matrices.pdf
http://www.cimt.org.uk/projects/mepres/alevel/fpure_ch6.pdf
https://www.dartmouth.edu/~chance/teaching_aids/books_articles/probability_book/amsbook.m
ac.pdf

http://www.pondiuni.edu.in/storage/dde/downloads/mbaii_qt.pdf
http://www.maths.unp.ac.za/coursework/MATH331/2012/transportation_assignment.pdf

Note:Thequestionpaper20%theoryand80%problemstobeconsidered.

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE ForB.A (Economics)
SEMESTER n
ALLIEDTHEORY PAPER- |
PAPERCODE
TITLEOFTHE PAPER STATISTICALMETHODSFORECONOMICS
LearningObjectives:
» Tointroducestatisticalconceptsanddevelopanalyticalskillsthrougheconomicbarometers.

CourseOutcomes:
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http://www.maths.ed.ac.uk/~v1ranick/papers/matrices.pdf
http://www.cimt.org.uk/projects/mepres/alevel/fpure_ch6.pdf
http://www.dartmouth.edu/~chance/teaching_aids/books_articles/probability_book/amsbook.m
http://www.pondiuni.edu.in/storage/dde/downloads/mbaii_qt.pdf
http://www.maths.unp.ac.za/coursework/MATH331/2012/transportation_assignment.pdf

Thestudentswillbe ableto:
» Understandthescopeandfunctionsofstatistics.
» Emphasisthenecessityofdatacollection.
» Understandthevarioustypesofdiagramsandgraphs.
>

Computemathematicalaverages,positionalaveragesanddispersion.

UNIT-I Collection,ClassificationandTabulationofData
Natureandscopeofstatistics-Limitations—Typesofdata—Primarydataandsecondarydata—Methodsof collection

ofdata — Classificationandtabulationof data.

UNIT-II DiagrammaticRepresentationofData
Formationoffrequencydistribution—Diagrammaticrepresentation—Simplebardiagram—Multiplebardiagram—

Subdivided bardiagram—Percentagebardiagram —Piediagram.

UNIT-III GraphicalrepresentationofData

Graphicalrepresentation—Histogram—Frequencypolygon—Frequencycurve—OgivescurveandLorenz curve.

UNIT-IV MeasuresofCentralTendency
Definitions—ArithmeticMean,Median, Mode,Geometric mean,Harmonicmean,weighted arithmeticmean

andtheiruses in Economics—SimpleProblems.

UNIT-V MeasuresofDispersion
Definitions-AbsoluteandRelativeMeasuresofDispersion—
Range,Quartiledeviation,Meandeviationandtheircoefficients—Standarddeviation andco-efficientof
variation.
BooksforReference:
1. Gupta.S.P. (2001),Statisticalmethods,Sultan Chand&Sons,NewDelhi.
2. Kapoor.V.K,FundamentalsofStatisticsforBusinessandEconomics,SultanChand&Sons,New Delhi
3. Pillai.R.S.N.AndBagavathi.V.(2005),Statistics,S.Chand&CompanyLtd.,NewDelhi.
4. Sancheti.D.C.andKapoor.V.K,Statistics—Theory,Methods&Applications,SultanChand&Sons,New
Delhi.
5. AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.

6. AgarwalB.L,BasicStatistics,WileyEasternLtd.,Publishers,NewDelhi.
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10.

VittalP.R,BusinessStatistics,MarghamPublications,Chennai.
SharmaJ.K,BusinessStatistics,SthEdition,VikasPuinshingHouse,NewDeIhi.
P.A.Navanithan(2007),BusinessStatistics,JaiPublishers,Trichy.

Dhingral.C&DesRaj,StatisticsforEconomics,SultanChand &Sons,NewDelhi..

WebLinks:

>

YV V V

https://www.tutorialspoint.com/statistics/
http://pages.intnet.mu/cueboy/education/notes/statistics/presentationofdata.pdf
https://www3.nd.edu/~dgalvin1/10120/10120_S17/Topicl5_8p2_Galvin_2017_short.pdf
https://www3.nd.edu/~dgalvin1/10120/10120_S16/Topicl6_8p3_Galvin.pdf

https://www.toppr.com/guides/economics/statistics-for-economics/statistics-in-economics/

Note: Thequestionpaper20%theoryand 80%problemstobeconsidered.

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE ForB.A (Economics)
SEMESTER v
ALLIEDTHEORY PAPER -l
PAPERCODE
TITLEOFTHE PAPER APPLIEDSTATISTICSFORECONOMICS
LearningObjectives:
» Toenablethestudentstounderstandtheelementaryconceptsinstatisticalanalysis.

CourseOutcomes:
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http://www.tutorialspoint.com/statistics/
http://pages.intnet.mu/cueboy/education/notes/statistics/presentationofdata.pdf
http://www.toppr.com/guides/economics/statistics-for-economics/statistics-in-economics/

Thestudentswillbe ableto:

» Understandthecorrelationco-efficientfromdifferentmethodsofmeasurements.

» Understandtheconceptoftimeseriesandestimatethetrendvaluesusingvariousmethods.
» Understandtheconcept,purposeanditstypesofindexnumbers.
>

Understandtheconceptofsampling,samplingerrorsandtypesofsampling.

UNIT-I Correlation
DefinitionofCorrelation—TypesofCorrelation —Measures of Correlation — Scatterdiagram—

KarlPearson’scorrelationcoefficient—Spearman’srankcorrelationcoefficientandtheirinterpretation.

UNIT-II Regression

MeaningofRegression —FittingofRegressionlines—RegressionEquations— UsesinEconomics.

UNIT-III TimeSeries
Time series analysis — Definition — Uses — Components of Time series — Measures of Trend -
Graphicmethod — Semi-average method — Moving average method — Least square method — Measure of

Seasonalvariation- Simpleaveragemethod.

UNIT-IV IndexNumber
Definition — Uses of Index Number — Types of Index Number — Methods of construction — Simple

indexnumber-Weightedindexnumber—TimeReversalandFactor ReversalTest— Costoflivingindexnumber.

UNIT-V SamplingMethods
Basicsamplingmethods—Probabilitysampling-SimpleRandomSampling—SystematicSampling—Stratified
Random Sampling — Non Probability sampling - Quota Sampling — Purposive Sampling -Errors —Difference

betweenprobability andnon-probability sampling.

BooksforReference:
1. Gupta.S.P.(2001),Statisticalmethods,SultanChand&Sons,NewDelhi.
2. Kapoor.V.K,FundamentalsofStatisticsforBusinessandEconomics,SultanChand&Sons,NewDelhi
3. Pillai.R.S.N.AndBagavathi.V.(2005),Statistics,S.Chand&CompanyLtd.,NewDelhi.
4. Sancheti.D.C.andKapoor.V.K,Statistics—Theory,Methods&Applications,SultanChand&Sons,New

Delhi.
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AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.
AgarwalB.L,BasicStatistics,WileyEasternlLtd.,Publishers,NewDelhi.
VittalP.R,BusinessStatistics,MarghamPublications,Chennai.

Gupta.S.C.Kapoor.V.K.(2007),FundamentalsofAppliedStatistics,SultanChand&Sons.

L 0 N o Ww

SharmaJ.K,BusinessStatistics,SthEdition,VikasPubIishingHouse,NewDeIhi.

10. P.A.Navanithan(2007),BusinessStatistics,JaiPublishers,Trichy.

WeblLinks:
» https://www.surveysystem.com/correlation.htm
» https://www.investopedia.com/terms/r/regression.asp
» https://www.academia.edu/2191454/Chapter5_Index_number
» https://www.itl.nist.gov/div898/handbook/pmc/sectiond/pmc4.htm

Note: Thequestionpaper 20%theoryand80%problemstobeconsidered.

(ForthecandidatesadmittedfromtheAcademicyear2021 —2022onwards)
COURSE ForB.B.A/B.B.A(RetailManagement)/ ForB.B.A(CA)
/B.B.A(InternationalBusiness)
SEMESTER |
ALLIEDTHEORY PAPER-I
PAPERCODE
TITLEOFTHE PAPER BUSINESSMATHEMATICSANDSTATISTICS—I
LearningObjectives:

» Tointroducethemathematical,statisticalconceptsandtheirdevelopmentofanalyticalskillsinbusinessm
anagement.

CourseOutcomes:
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http://www.surveysystem.com/correlation.htm
http://www.investopedia.com/terms/r/regression.asp
http://www.academia.edu/2191454/Chapter5_Index_number
http://www.itl.nist.gov/div898/handbook/pmc/section4/pmc4.htm

Thestudentswillbe ableto:
» Understandthesequence,series,matrixoperationsanddeterminants.

» Understandtheusageofcentraltendenciesanddispersion.

UNIT-I SequenceandSeries
Definition of Sequence — Series — Arithmetic Progression — Geometric Progression — Harmonic progression -

SimpleProblems.

UNIT-II Matrix
DefinitionofMatrices—TypesofMatrices—OperationsonMatrix—DeterminantofMatrix—InverseofaMatrix—

Solvingoflinearequations—Matrix inverse method andCramer’srule.

UNIT-HI CollectionPresentationofStatisticalData
DefinitionofStatistics—ScopeandLimitations—SourcesandCollectionofdata—ClassificationandTabulation

ofdata —Diagrams and graphs.

UNIT-IV MeasuresofCentralTendency
Definitions—Mean—Median—Mode—GeometricMean—HarmonicMeanandCombinedMean—

MeritsandDemerits—SimpleProblems.

UNIT-V MeasuresofDispersion
Definition—AbsoluteandRelativeMeasures—Range—Quartiledeviation—-MeanDeviationandtheirCoefficients-

StandardDeviation and Co-efficientofvariation.

BooksforReference:
1. Gupta.S.P.(2001),Statisticalmethods,SultanChand&CompanyLtd.,NewDelhi.
2. P.R.Vittal,BusinessMathematicsandStatistics,MarghamPublications.
3. Gupta.S.P.andGupta.P.K.BusinessStatisticsandBusinessMathematics,SultanChand&CompanylLtd.,Ne
w Delhi.
4. Stafford,BusinessMathematicsandStatistics,SultanChand&CompanyLtd.,NewDelhi.
5. Pillai.R.S.N.andBagavathi.V.(2005),Statistics,S.Chand&CompanyLtd.,NewDelhi.
6. Sancheti.D.C.andKapoor.V.K,Statistics—Theory,Methods&Applications,SultanChand&Sons,New

Delhi.
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7. AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.

8. AgarwalB.L,BasicStatistics,WileyEasternLtd.,Publishers, NewDelhi.

9. VittalP.R,BusinessStatistics,MarghamPublications,Chennai.

10. Navaneetham.P,BusinessMathematicsandStatistics,JaiPublications.

WebLinks:

YV V. V VY V

https://www.maths.ed.ac.uk/~v1lranick/papers/matrices.pdf
http://www.cimt.org.uk/projects/mepres/alevel/fpure_ch6.pdf
https://www.tutorialspoint.com/statistics/
https://www3.nd.edu/~dgalvin1/10120/10120_S17/Topicl5_8p2_Galvin_2017_short.pdf
https://www3.nd.edu/~dgalvin1/10120/10120_S16/Topicl6_8p3_Galvin.pdf

Note: Thequestionpaper20%theoryand 80%problemstobeconsidered.

(ForthecandidatesadmittedfromtheAcademicyear2021-2022onwards)
COURSE ForB.B.A/B.B.A(RetailManagement)/ ForB.B.A(CA)
/B.B.A(InternationalBusiness)
SEMESTER |
ALLIEDTHEORY PAPER-II
PAPERCODE
TITLEOFTHE PAPER BUSINESSMATHEMATICSANDSTATISTICS—II
LearningObjectives:

» Tostudyandanalysebusinessproblemsusingstatisticaltools.

CourseOutcomes:

Thestudentswillbe ableto:
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http://www.maths.ed.ac.uk/~v1ranick/papers/matrices.pdf
http://www.cimt.org.uk/projects/mepres/alevel/fpure_ch6.pdf
http://www.tutorialspoint.com/statistics/

» UnderstandtheimportanceofMathematicsofFinance,Newton’sForward,BackwardandLagrange’smet
hods.

» Tostudylinearrelationshipbetweendependentandindependentvariableandtofitregressionmodels.

» Understandtheconceptoftimeseriesandestimatethetrendvaluesusingvariousmethods.

» Understandtheconcept,purposeofindexNumbersanditstypes.

UNIT-I MathematicsinFinance
Simple and Compound Interest — Annuity — Present Value of Annuity — Sinking Fund — Percentages —

Discounts.

UNIT-II Interpolation

BinomialExpansionMethod,Newton’sForward,BackwardMethodandLagrange’sMethod—Simpleproblems.

UNIT=III CorrelationandRegression
Definition —Types andmeasuresofCorrelation—ScatterDiagram—KarlPearson’sCoefficientofCorrelation

— Spearman’sRankCorrelationCoefficient—Regression-RegressionlLines —RegressionEquations.

UNIT-IV TimeSeries
Definition — Time Series Analysis — Components of Time Series — Measures of Secular Trend — Free
HandMethod , Semi Average Method ,Moving Average Method and Method of Least Square — Measures

ofSeasonalVariation- SimpleAverageMethod.

UNIT-V IndexNumbers
Definition — Construction of Index Number — Unweighted and Weighted Index Number — Fixed and

ChainBaselndexNumber—Test for TimeReversalandFactorReversalTests—Cost of LivingIndexNumber.

BooksforReference:
1. Gupta.S.P.(2001),Statisticalmethods,SultanChand&CompanylLtd.,NewDelhi.
2. Gupta.S.P.andGupta.P.K.BusinessStatisticsandBusinessMathematics,SultanChand&CompanyLtd.,Ne
w Delhi.

3. VittalP.R.,BusinessMathematicsandStatistics,MarghamPublications,Chennai.
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Navaneetham.P,BusinessMathematicsandStatistics,JaiPublishers.
Stafford,BusinessMathematicsandStatistics,SultanChand&CompanyLtd.,NewDelhi.
Pillai.R.S.N.andBagavathi.V.(2005),Statistics,S.Chand&CompanyLtd.,NewDelhi.

N oo v &

Sancheti.D.C.andKapoor.V.K,Statistics—Theory,Methods&Applications,SultanChand&Sons,New
Delhi.

8. AroraP.N,ComprehensiveStatisticalMethods,Sultan Chand&Sons,NewDelhi.

9. AgarwalB.L,BasicStatistics,WileyEasternLtd.,Publishers,NewDelhi.

10. Richardl.LevinandDavidS.Rubit, StatisticsforManagement,PearsonEducation,India.
WeblLinks:

» https://www.surveysystem.com/correlation.htm

» https://www.academia.edu/2191454/Chapter5_Index_number

» https://www.itl.nist.gov/div898/handbook/pmc/sectiond/pmc4.htm

Note:Thequestionpaper20%theoryand80%problemstobeconsidered.

NON MAJOR ELECTIVE COURSE OFFERED

BYUG STATISTICSBOARD (OBE PATTERN)

(Forthecandidatesadmitted fromtheAcademicyear2021-2022onwards)
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http://www.surveysystem.com/correlation.htm
http://www.academia.edu/2191454/Chapter5_Index_number
http://www.itl.nist.gov/div898/handbook/pmc/section4/pmc4.htm

PAPER

S.N COURSE SEM CODE TITLEOFTHE PAPER
1 NMEC I Il | 21USTNO1 BASICSTATISTICS —|
2 NMEC I IV | 21USTNO2 BASICSTATISTICS—II

(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)
COURSE NMEC -I
SEMESTER ]|
PAPERCODE 21USTNO1
TITLEOFTHE PAPER BASICSTATISTICS I
LearningObjectives:

» Toenablethestudentstounderstandthebasicconceptsofstatistics,collectionofdata,presentationofdata

andanalysisofdata.

» ToacquireknowledgeofstatisticsanditsscopeandimportanceinvariousareassuchasMedical,Engineerin

g,AgriculturalandSocialSciencesetc.,
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CourseOutcomes:
The studentswillbe ableto:

» Distinguishbetweenpopulationand sample.

» Knowtheconceptsofrandomsamplingandnon-randomsampling.
» Frameaquestionnaireandcollectprimaryandsecondarydata.
>

Analyzestatisticaldataand drawgraphs,histograms,frequencypolygonsandOgives.

UNIT-I IntroductionMeaningandScope
Statistics—Definition—Scope—Limitations—PopulationandSample—ConceptsofRandomsamplingandNon-

random sampling—Basic conceptsonly.

UNIT-II CollectionofData
PrimaryandSecondarydata—Methodsofcollectingprimaryandsecondarydata-sourcesofdata—Preparation

ofQuestionnaireandSchedule.

UNIT-I PresentationofData
Classificationofdata—Types—Frequencydistributionsfordiscreteandcontinuousdata—

Constructionoftableswithone, twofactors ofclassification.

UNIT-IV DiagrammaticRepresentationofData

Bar Diagrams:Typesofonedimensionalandtwodimensionalbardiagrams -Pie-diagrams— Uses.

UNIT-V GraphicalRepresentationofStatisticalData
Histogram—FrequencyPolygon—FrequencycurveandCumulativefrequencycurve—Ogivecurves—Lorenz curve —

Uses.

BooksforReference:

1. Gupta.S.P.(2001),Statisticalmethods,SultanChand&CompanyLtd.,NewDelhi.
2. Pillai.R.S.N.AndBagavathi.V.(2005),Statistics,S.Chand&CompanyLtd.,NewDelhi.
3. Sancheti.D.C.andKapoor.V.K,Statistics(7thEdition),SultanChand&Sons,NewDelhi.
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AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.
AgarwalB.L,BasicStatistics,WileyEasternlLtd.,Publishers,NewDelhi.
VittalP.R,BusinessStatistics,MarghamPublications,Chennai.
ShuklaM.CandGulshanS.S,Statistics,SultanChand&Sons,NewDelhi.
SimpsonGandKafkaF,BasicStatistics,OxfordandIBH,Calcutta.

L 0 N o U B

Freud).E,ModernElementaryStatistics,PrenticeHallofIndia,NewDelhi.

10. SaxenaH.C(1983),ElementaryStatistics,SultanChand&Sons,NewDelhi.

WeblLinks:

» https://www.tutorialspoint.com/statistics/
https://www.emathzone.com/tutorials/basic-statistics/collection-of-statistical-data.html
https://byjus.com/commerce/meaning-and-objectives-of-classification-of-data/

https://byjus.com/commerce/diagrammatic-presentation-of-data/

YV V V VY

https://byjus.com/maths/graphical-representation/

Note: Problems:80 %;Theory:20%.

(Forthecandidatesadmittedfrom theAcademicyear 2021-2022onwards)
COURSE NMEC-1II
SEMESTER \}
PAPERCODE 21USTNO2
TITLEOFTHE PAPER BASICSTATISTICS —lI
LearningObjectives:

» Toenablethestudentsunderstandandcomputethemeasuresofcentraltendencyanddispersion.
» Tolearntheconceptsoftimeseries,evaluationoftrendandmeasurementofseasonalvariationsbyusingva

rious methods.
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http://www.tutorialspoint.com/statistics/
http://www.emathzone.com/tutorials/basic-statistics/collection-of-statistical-data.html

» Acquireknowledgeaboutindexnumbers,costoflivingindexnumbersandcalculateanindicesfromreal
lifeproblems.
CourseOutcomes:
TheStudentswillbeableto:
» Analyzestatisticaldatausingmeasuresof centraltendencyanddispersion.
» Understandandcomputevariousstatisticalmeasuresofcorrelation.
» Gainknowledgeaboutthesourcesoftimeseriesandmeasureseculartrend.
>

Understandtheconceptsofindexnumbers, optimumtestsanditsconstruction.

UNIT-I MeasuresofCentralTendency

DefinitionsandconceptsofArithmeticmeanMedianandMode—MeritsandDemerits—Uses-SimpleProblems.

UNIT-II MeasuresofDispersion
Range,Quartiledeviationandtheirrelativemeasures-StandarddeviationandCoefficientofvariation -

SimpleProblems.

UNIT-II Correlation

KarlPearson’scoefficientofcorrelationandSpearman’srankcorrelationcoefficient —SimpleProblems.

UNIT-IV Timeseries

Measuresoftrend—Graphicmethod—SemiaveragemethodandMovingaveragemethod-SimpleProblems.

UNIT-V IndexNumbers
UnweightedandWeightedindexNumbers:Laspeyre’s,Paasche’sandFisher’'smethod—Costoflivingindexnumbers—

SimpleProblems.

BooksforReference:

1. Gupta.S.P.(2001),Statisticalmethods,SultanChand&CompanyLtd.,NewDelhi.
2. Pillai.R.S.N.AndBagavathi.V.(2005),Statistics,S.Chand&CompanyLtd.,NewDelhi.
3. Sancheti.D.C.andKapoor.V.K,Statistics(7thEdition),SultanChand&Sons,NewDelhi.
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AroraP.N,ComprehensiveStatisticalMethods,SultanChand&Sons,NewDelhi.
AgarwalB.L,BasicStatistics,WileyEasternlLtd.,Publishers,NewDelhi.
VittalP.R,BusinessStatistics,MarghamPublications,Chennai.
ShuklaM.CandGulshanS.S,Statistics,SultanChand &Sons,NewDelhi.
SimpsonGandKafkaF,BasicStatistics,OxfordandIBH,Calcutta.

L 0 N o U B

Freud).E,ModernElementaryStatistics,PrenticeHallofIndia,NewDelhi.

10. SaxenaH.C(1983),ElementaryStatistics,SultanChand&Sons,NewDelhi.

WebLinks:
» https://byjus.com/maths/central-tendency/
» https://byjus.com/maths/dispersion/

» https://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one/11-
correlation-and-regression

» http://www.stat.columbia.edu/~rdavis/lectures/Session6.pdf

» https://www.civilserviceindia.com/subject/Management/notes/index-numbers.html

Note: Problems:80 %;Theory:20%.
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MODELQUESTIONPAPERS

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION
First
SemesterDISCRIPTIVES
TATISTICS
Time:ThreeHours Maximum: 75 Marks

21UST01

Part— A (15x1=15
Marks)AnswerALL Questions

1. Datacollectedfromnewspaperiscalled
(a) Primarydata (b)Secondarydata (c)Originaldata (d)Sampledata
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2. Geographicalclassificationmeansclassificationofdataaccordingto
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(a) time (b)location (c)attributes

3. Histogram isusedfordetermining
(a) mean (b)median (c)mode
4. Thesumofdeviationstakenfromtheirarithmeticmeanisalways
(a) minimum (b)zero (c)maximum
5. ThecorrectrelationshipbetweenAM,GMandHMis
(a) AM=GM=HM (b)GM=AM>=HM (c)HM>GM=>AM

Whichoneofthegiven measureofdispersionisconsideredbest?
(a) standarddeviation (b)coefficientofvariation (c)quartiledeviation

(d)variable
(d)quartiles
(d)one
(dJAM>=GM=>HM

(d)range

7. Skewnessisthe lackof
(a) asymmetry (b)symmetry (c)kurtosis (d)correlation
8. Momentsaboutanarbitraryorigin arecalled moments
(a) raw (b)central (c)absolute (d)ordinary
9. Iff1=0andpf,=3,thenthecurveisknown as
(a) Platykurtic (b)mesokurtic (c)leptokurtic (d)asymmetric
10. Thelimitsofcorrelation co-efficient is
(a)—1=r<1 (b) 0<r<1 (c)—1=<r<0 (d)1<r<2
11. Therankcorrelationco-efficientwasdevelopedby
(a) Karl Pearson (b)Pascal (c)Spearman (d)Edge worth
12. Theformulaforco-efficientofconcurrentdeviationis
@)+t (b) —V*= (e) VAt (d)2VE" T
13. Whenthetworegressionlinescoincide,thenris
(a)o (b) -1 (c)1 (d) 0.5
14. Inaregressionline ofYonX,thevariable Xisknown as
(a) independentvariable (b)dependentvariable (c)explanatoryvariable (d)variable
15. Ifbyandbyaretwo regression co-efficients,thenthey have
(a) samesign (b)nothingcanbe said (c)eithersameoropposite(d)oppositesign
PART -B(2x5=10Marks)
AnsweranyTWOQuestions
16. Describethedifferentmethodsofcollectingprimarydata.
17. Explainthemethodofdrawinglorenzcurve.
18. Whatiskurtosis?Explainthemeaningofmoments.
19. Provethatthecorrelationco-efficient’r’liesbetween-land+1.
20. Findthetworegressionequationsfromthefollowingdata:
Price 10 |12 |13 |12 |16 |15
Amountdemanded 40 |38 |43 |45 |37 |43
PART- C(5X10= 50 Marks)
AnswerALLQuestions
21. (a)Drawasuitablediagramforthefollowingdata.
IltemofExpenditure FamilyA FamilyB
Food 200 300
Clothing 48 75
Education 32 40
Houserent 40 75
Miscellaneous 80 110
(Or)
(b)DrawHistogram,frequencypolygonandfrequencycurveforthefollowingfrequencydistributions.
C.l | o0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90
F 7 12 18 39 75 90 44 22 18
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22. (a)Findarithmeticmean,medianandmodeformthefollowingdata:

Marks(Below) 10 | 20 | 30 | 40 | 50 60 70 80
No.ofstudents 15 1 35 | 60 | 84 | 96 127 198 250
(Or)
(b)FindStandarddeviation andco-efficientofvariationforthegivendata.
Age 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50 | 50-55 | 55-60 | 60-65

No.ofpersons 56 65 74 87 110 83 76 55 45
23. (a)Findameasureofskewnessbyusingquartiles forthefollowingdata:

Sales(Rs.’000) | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100
No.offirms 30 195 | 240 | 115 54 10 6 15 15
(Or)
(b)Calculatethefirstfourmomentsaboutmeanandalsothevalueofskewnessandkurtosis:

Classintervals | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
Frequency 5 12 18 40 15 7 3
24. (a)CalculateKarlPearson’scorrelationco-efficientforthefollowingdata.

X |43 |44 |46 |40 |44 |42 |45 |42 |38 |40 |42 |57
Y|[29(31|19 |18 |19 |27 |27 |29 |41 |30 |26]10
(Or)
(b)Tencompetitorsinabeautycontestarerankedbythreejudgesinthefollowingdata,discusswhich
pairofJudgeshavethenearest approachto commontastesinbeauty.
Judgel 1|5/4|8[9| 6 |[10]7|3]2
Judgell |4 |8 |7 |6[5| 9 |10]3]|2
Judgelll |67 |8 |1(5[10| 9 |23

Al

25. (a)Findtheregressionco-
efficientofthemarksobtainedbysixtystudentsatanexaminationintwosubjectseconomicsandstatistics.

Marks Marksin economics

instatisti 5-15 15-25 25-35 35-45

cs
0-10 1 1 - -
10-20 3 6 5 1
20-30 1 8 9 2
30-40 - 3 9 3
40-50 - - 4 4

(Or)

(b)From the following data of rainfall and production of wheat, form the two regression equations
andfindthemostlikely production correspondingtotherainfallof40inches.

Rainfall(inches) Production(Quintals)
Mean 35 50
Standarddeviation 5 8

Correlationco-efficient=0.8

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION
Second
SemesterPROBABILITYANDRANDOMVA
RIABLES
Time:3Hours Maximum:75Marks

21UST02

Part—A (15X1=15
Marks)AnswerALL Questions

1. TheprobabilityofthesamplespaceQisequalto
(a)1 (b)O (c)-1 (d)o.5
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2. Acoin istossed6times,thepossiblenumberofoutcomeis
()12 (b)16 (c)32 (d)e4
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10.

11.

12.

13.

14.

15.

16.
17.

18
19
20

21

22

IfA andBaredependenteventsthen P(A/B)is
P(ANB) P(ANB) P(AUB)

@) b) <@ ) =&
Arealnumberassignedto eachoutcome ofarandomexperimentiscalled
(a) randomnumbers (b)random variable (c)randomexperiment
When‘x’isacontinuousrandom variable,thenafunctionf(x)issaidto bethe

(a)

(a) distributionfunction  (b)distributionfunction (c)p.m.f
IfF(x)isthedistributionfunctionofX,thenF(—)is
(a)-1 (b)O (c)1

(d) P(AUB)P(A
)

(d)randomsample
(d)p.d.f

(d) —oo

Iftwovariablesarestudied simultaneouslyinrespectoftheirdistribution,then theyareknownas

(a) bivariater.v (b)bivariatediscreter.v

Forthejoint .d.ff(x,y),themarginaIdistributionongivenX=xisgivenas:

(@) 2fxy (b) = () () -

allx __[I X,ydx ;[Z(x,y)dxdy
JointcumulativedistributionfunctionF(x,y)liesbetween
(a)-1and1 (b) -1 and0 (c)0and1

TwoindependentrandomvariablesXandYaresaidtobeindependentif

(a) E(XY)=1 (b)E(XY)= anyconstantvalue(c)E(XY)=E(X)E(Y)
ThevarianceofrandomvariabIeXis4anditsmeanisZthenE(X)zis

(a)8 (b)6 (c)4
Iinsarandomvariablewithmeanu,thenE(X—u)zrepresents

(a) variance (b)secondcentralmoment
If Xisarandom variable, E(e®)isknown as

(a) M.G.F (b)characteristicfunction (c)cumulativefunction
Ifxisarandomvariable, thentheCumulantgeneratingfunctionKy(t)is

(a) My(t) (b)ox(t) (c) logeMy(t)

Mecx(t)=
(a) M(t) (b)Mc(t)

(c)second rawmoment

(c) Mx(ct)

PART —B(2x5=10Marks)

AnsweranyTWOQuestions
WhatisProbability?StateandProvetheAdditiontheoremonprobability.
Definedistributionfunctionandwriteitsproperties.

(c)bivariate continuousr.v(d)uni-variater.v

(d) oo

I jf (x,y()x

—00—00

(d)0.5 and1

(d)E(XY)=0
(d)2

(d)both (a)&(b)

(d)p.d.f

(d) logedx(t)

(d) Mc(xt)

. Explain(i)bivariaterandomvariables(ii)Marginaland conditionaldistributionfunctions.

. StateandproveChebychev’sinequality.
. DefineMomentGeneratingFunction.Alsowriteitsproperties.
PART-C(5x10=50Marks)
AnswerALLQuestions

. (@) In a bolt factory machines A;, A,, A3 manufacture respectively 25%, 35% and 40% of the
totaloutput. Out of these 5, 4, and 2 percent are defective bolts. A bolt is drawn at random from
theproduct and is found to be defective. What is the probability that it was manufactured by

machineAq, A;,A3?
(Or)

(b) Abagcontainséredand8blackballs.Twoballsaredrawnatrandom.Whatistheprobabilitythat

(i) botharewhite(ii)both areblack (iii)one whiteandoneblack.
. (a)Arandomvariable‘x’hasthefollowingprobabilitydistribution:
| x [of1]2[3[4af5]6 [ 7 |
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| P(x) | 0] K| 2k 2k | 3k | K* | 2K* | 7k?+k |

(i)Find ‘K" (ii) Find(0<x<5) (iii)Find (x<6) and (iv) Find(x=6)
(Or)
(b) Let ‘x’beacontinuousrandom variablewithp.d.fgivenby
kx ;0<x<1
k ;1<x<2
=gy 4 3x;25x<3
0 ;elsewhere

(i) Determinethe constant ‘k'(ii) P(x<1.5)
23. (a)Ifthedistributionoftherandomvariable (x,y)isgiven below,testwhetherxandyareindependent

f(x,y)= 4x%y 0 <x< O<y<1
Lo 1,otherwi
se
(Or)

(b)Thejointprobabilitydensityfunctionofatwo-dimensionalrandomvariable(X,Y)isgivenby
f(x,y)=2—x—y,0<x<1,0<y<1.Find(i)marginalprobabilitydensityfunctionofXandY
(ii) conditionaldensityfunctions  and(iii)V(x)andV(y).
24. (a)Letxbe arandomvariablewith
thefollowingprobabilitydistribution.FindE(X2)andE (X)Z2.Usingthelaws
ofexpectationevaluateE(3X+1)2.

X -1 0 1
P(X) 0.2 0.3 0.5
(Or)

(b)Thep.d.fofarandomvariable‘x’isgivenbyf(x) =kx(2
—x),0<x<2.Findthevalueof‘k’anditsmeanandvariance.
25.(a) Let the random wvariable X assume the value ‘' with the probability law
P(X=r)=q"1p; r=1,2,3,....Find them.g.fofXandhencefindits meanandvariance.

(Or)
(b)State WeakLawofLargeNumbersandwriteitsapplications.

%k %k %k %k %k 3k %k ok %k %k %k *

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21UST03
Third
SemesterDISTRIBUTIO
NTHEORY
Time:ThreeHours Maximum:75Marks

Part—A (15X1=15
Marks)AnswerALL Questions
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1. Inwhichdistributionthemeanis alwaysgreater thanvariance
(a) Binomialdistribution (b)Gammadistribution
(c)Normaldistribution (d)Poissondistribution
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10.

11

12.

13.

14.

15.

16.
17.
18.
19.
20.

itx

IfXisarandomvariable,then E(e ™ )isknown as

(a) Momentgeneratingfunction (b)Probabilitygeneratingfunction

(c)Moments (d)allthe above

TheparametersofBinomialdistributionare

(a) nandp (b)p andq

(c)pandl-p (d)npq

Inwhichprobabilitydistributioneachsuccessivedrawvaries?

(a) Hypergeometricdistribution (b)Geometricdistribution

(c)Binomial distribution (d)Uniformdistribution

TheparametersofHypergeometricdistributionare

(@) N,K,n (b)N,K,p

(c)N,K,q (d)allthe above

Inwhichdistribution themean andvarianceareequal?

(a) Binomialdistribution (b)Normaldistribution

(c)Poisson distribution (d)Geometricdistribution

For anormalcurve,theratioof Q.D,M.D and S.Dare

(a) 5:6:7 (b)10:12:15

(c) 2:3:4 (d)10:11:15

TheparametersofNormaldistributionare

(a) pand o’ (b)pand® (c)e (d)

InNormaldistribution,alloddordermomentsare

(a) zero (b)one (c)two (d)alltheabove

TheparametersofBetadistributionoffirstkindis

(@) mandn (b)m+n (c)m-n (d)m/n
. Gammadistribution isalso calledas

(a) Incompletedistribution (b)Normaldistribution

(c)Exponentialdistribution (d)noneoftheabove

Themeanofexponentialdistributionis

(a)© (b)26 (c)e’ (d)none

Student'stdistributionwasinventedby

(a) G.W Snedecor (b)R.AFisher

(c)W. S Gosset (d)A.LBowley

Fdistributionwasinventedby

(a) R.A Fisher (b)G. W Snedecor

(c)W.S Gosset (d)A.LBowley

Chi-squaredistributionisusedforthetestof

(a) goodnessoffit (b)hypotheticalvalueofpopulationvariance

(c)both(a)&(b) (d)alltheabove

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

DerivethemeanandvarianceofBinomialdistribution.
DerivetheMGFofPoissondistribution.
DeriveMeandeviationaboutmeanforNormaldistribution.
ExplainBetadistribution.
Writethetestprocedurefortestingtheequalityoftwopopulationvariances.

PART-C(5x10=50Marks)
AnswerALL Questions
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21. (a)ExplaintherecurrencerelationforMomentsofBinomialdistribution.
(Or)
(b)Fitabinomialdistributiontothefollowingdata.

X012 3|4|5]6
F|13|25|52|58(32|18 4

22. (a)DerivethemeanandvarianceofHypergeometricdistribution.
(Or)

(b)FitaPoissondistributiontothefollowingdata.

No.ofmistakesperpage 0 112134

No.of pages 211|90|19|5|0

23. (a)ExplainthepropertiesofNormaldistribution.
(Or)
(b)Fit anormaldistributiontothefollowingdatabythe methodofordinates.

C.I | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80

F 8 12 30 24 12 10

24. (a)Derivethemeanandvarianceof Gammadistribution.
(Or)
(b)Derivethemeanandvarianceof Betadistributionoffirstkind.

25. (a)Derivethedensityfunctionoftdistribution.
(Or)
(b)Explain therelationshipbetweent,x’andFdistributions.

%k %k %k %k ok 3k %k ok %k %k *k *

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION
Fourth
SemesterSAMPLINGTEC
HNIQUES
Time:ThreeHours

Part—A (15x1=15
Marks)AnswerALLQuesti
ons

1. APopulationconsistingoftheresultsoftheconceptuallyrepeatedtrialsisknownas
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Maximum:75Marks



(a) hypotheticalPopulation (b)finitePopulation
(c)infinitePopulation (d)realPopulation
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10.

11.

12

13.

14.

15.

16.
17.
18.
19.
20.

Thediscrepanciesbetween sampleestimateandpopulationparameteristermedas

(a) humanerror (b)formulaerror

(c)non samplingerror (d)Samplingerror
Anothernameofpopulationis

(a) Sample (b)Universe (c)Statistic (d)allthe above
Simplerandomsamplecanbedrawnwiththehelpof

(@) Randomnumbertables (b)Chit method

(c)Roulettewheel (d)allthe above

If the observations recorded on five sampled items are 3,4,5,6,7, thenthesample variance
is(a)l (b)0 (c)2 (d)2.5
Whichofthefollowingstatementisnottrue?

(a) Standarderrorcannotbe zero (b)Standarderrorcannot be 1
(c)Standarderrorcannotbenegative (d)allthe above
Stratifiedrandomsamplingcomesunderthecategoryof

(a) Unrestrictedsampling (b)Subjectivesampling
(c)Purposivesampling (d)Restrictedsampling
Howmanytypesofoptimumallocationisincommonuse?

(a) one (b)two (c)three (d)four
Underproportionalallocationonegets

(a) anoptimumsample (b)aselfweighingsample
(c)both(a)&(b) (d)none oftheabove
Selectedunitsofsystematicsampleare

(a) noteasilylocatable (b)easilylocatable

(c)notlocatethe wholepopulation (d)allthe above

Asystematicsampleyieldgoodresultsif
(a) eachunithasanequalprobabilityofinclusioninthesample (b)unitsatregularintervalsarecorrelated

(c)both(a)& (b) (d)noneoftheabove
. The magnitude oftheS.Eofanestimateisanindexof its

(a) accuracy (b)precision (c)efficiency (d)alltheabove

WhichsamplingdesignismostappropriateforClustersampling?

(a) SRSwithoutreplacement (b)SRSwithreplacement

(c)Stratifiedrandom sampling (d)Quotasampling

JudgementSamplingisalsoknownas

(a) Purposivesampling (b) Quotasampling

(c)Probabilitysampling (d)none oftheabove

InConveniencesampling,selectionismadefrom

(a) Available source (b)primarysource

(c)unavailablesource (d)allthe above

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

Explainthepreparationofquestionnaireandscheduleinsampling.
DescribeSimplerandomsamplingand state itsmeritsanddemerits.
ExplainthePrinciplesofstratification.
StatetheadvantagesanddisadvantagesofSystematicsampling.
ExplainQuotasampling.

PART-C(5x10=50Marks)
AnswerALLQuestions
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21. (a)ExplainthePrinciplesstepsina samplesurveyanddifferenttypesofsampling.

(Or)
(b)Explaintheapplicationsofsamplingtechniquesindifferentfields.

22. (a)ExplainwithreplacementandwithoutreplacementselectionsinSRS.

(Or)
_ 2
(b)INSRSWOR,showthat thevarianceofthesample meansisgivenbyV @ =( E)S_
N n
23. (a)InStratifiedrandomsamplingwithgivencostfunction C=a+ }* i=1 Cini.ShowthattheV (Ystis
.. . N;Si
minimumifn; a—\-/a
(Or)

(b) Showthat@ st=( N_nT) B‘w

24. (a) Provethat V ()se<V (Isys<V (Yranifthe populationconsistsofalineartrend.

(Or)
(b)ExplaintheestimationofmeanandvarianceforSystematicsampling.

25. (a)Explain ConveniencesamplingandJudgementsampling.
(Or)
(b)ExplainClustersamplingwithestimationofmeanandvariance.
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(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION
Fifth
SemesterTHEORYOFESTI
MATION
Time:ThreeHours

Part— A (15x1=15

Marks)AnswerALLQuesti
1. Estimateandestimatorare ons
(a) Samples (b)different
(c)relatedtopopulation (d)alltheabove
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10.

11.

12

13.

14

15.

16.
17.
18.
19.
20.

Biasofestimatorcanbe

(a) positive (b)negative
(c)eitherpositiveor negative (d)alwayszero
Consistencyisspecificallynamedas
(a) Simpleconsistency (b)Unbiasedness
(c)Mean-squaredconsistency (d)allthe above
Factorizationtheoremforsufficiencyisknownas
(a) Rao-Blackwelltheorem (b)Cramer-Raotheorem
(c)Fisher-Neymantheorem (d)none oftheabove
Cramer-Raoinequalityisvalidinthe caseof
(a) continuousvariables (b) discretevariables
(c)both(a) and(b) (d)none oftheabove
Rao-BlackwelltheoremenablesustoobtainMVUEthrough
(a) Unbiased estimators (b)Completestatistics
(c)Efficient estimators (d)Sufficientstatistics
Themaximumlikelihoodestimatorsarenecessarily
(a) Unbiased (b)Sufficient (c)Mostefficient (d)Unique
If Xis anMLE ofpofa normal populationthen X is
(a) Unbiased (b)Sufficientstatistics (c)Efficient (d)allthe above
Maximumlikelihoodestimationwasinventedby
(a) R.A Fisher (b)Students't
(c)Neyman-Pearson (d)none oftheabove
Methodofmomentswasinventedby
(a) R.A Fisher (b) J.Neyman (c)Laplace (d)Karl Pearson
Methodofleastsquareestimatorsis
(a) Consistent (b)Asymptoticallynormal
(c)Efficient (d)alltheabove

. Theminimumvarianceapproachwasinventedby
(a) Gauss (b)Markov (c)Fisher (d)allthe above
Forafixedconfidencecoefficient,themostpreferredconfidenceintervalfortheparameter Bis
(a) Withshortestwidth (b)Withlargestwidth
(c)With anaverage width (d)none oftheabove

. Confidenceregionistheestimationof
(a) Confidenceintervalfor aparameter (b)Conf.intervalfortwoormoreparameters
(c)both(a)and(b) (d)none oftheabove
Confidencelimitsforpopulationmeandifferencecanbefoundonlywhen
(a) two variablesarepaired (b)twovariablesarecorrelated
(c)both(a)and(b) (d)neither(a)nor(b)

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

DefineEstimation,UnbiasednessandConsistency.
Explaininvariancepropertyofsufficientestimator.
DescribethemethodofMLE.

Explainthe methodsofmoments.
Explaintheconstructionofconfidenceintervalforproportions.

PART-C(5x10=50Marks)
AnswerALLQuestions
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21. (a) ExplainsufficientconditionforconsistencyandProvethat T =Xisa consistentestimatorof ©if Xfollows
Normalpopulation withmean®andvariancea?.
(Or)
(b)Explainbrieflytheinvariancepropertyofconsistentestimator.
22. (a)Stateand proveRao-Blackwell theorem.
(Or)
(b)StateandproveCramerRaoinequality.
23. (a)Statetheproperties of MLE. AlsofindtheMLEoftheparameterofPoissonvariate.
(or)
(b)If randomsample of sizen isdrawnfromN(u,o0%),estimate pand o’bythe methodofMLE.
24. (a)Estimatetheparameterspando®ofthenormaldistributionbythemethodofmoments.
(Or)
(b)Describetheleastsquaremethodofestimation.

25. (a)Find95%confidence limitsforN(p,o” ), whenao?isknown.
(Or)
(b)ExplaintheconfidencelimitsfortheratioofvariancesinF-distribution.

%k %k %k %k ok 3k %k ok %k %k *k *

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21UST06
Fifth
SemesterTESTINGOFHYP
OTHESIS
Time:ThreeHours Maximum:75Marks

Part—A (15x1=15
Marks)AnswerALL Questions

1. AHypothesismaybe classifiedas
(a) SimpleHypothesis (b)CompositeHypothesis
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(c)NullHypothesis (d)Alltheabove
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

Powerof atest isrelatedto

(a) Type lerror (b)Typellerror
(c)Non samplingerror (d)Samplingerror
Levelofsignificanceistheprobabilityof

(a) Type lerror (b)Typellerror
(c)Notcommittingerror (d)none oftheabove
ThevalueofLikelihood ratiotestisintheinterval

(a)(0,1) (b)(1,0) (c)(0,.5) (d)(.5,0)
TheCriticalregionfortheteststatisticofLRtest is

(a) Ax) (b)A(x+y)

(c)A(x-y) (d)none oftheabove
Thelikelihoodratiotestisundertheentireparametricspace

(a) True (b)False

(c)Ratio (d)None oftheabove
Whichtestisused fortesting ahypothesisaboutproportionofitemsinadata?

(a) t-test (b)F-test

(c)Z-test (d)None oftheabove

A Sample of 40 taken from a normal population with mean 64 and variance of 25 with
populationmean50. TotestHq:u=50VsH;:u#50,wehave

(a) Z-test (b)F-test (c)t- test (d)allthe above
Largesampletestbasedon

(a) samplesize (b)sample (c)population (d)allthe above
Student'st-testwasinventedby

(a) R.A Fisher (b)G. WSnedecor (c)W. SGosset (d)W.GCochran
Theratiobetweensamplevarianceandwithinsamplevariancefollows

(a) F-distribution (b)Z-distribution

(c)t-distribution (d)noneoftheabove
Pairedt-testisapplicablewhentheobservationintwosamplesis

(a) paired (b)correlated (c)equalinnumber(d)alltheabove
Coefficientofcontingencyiscalculatedwhen

(a) Attributesareindependent (b)Attributesare associated

(c)both(a)&(b) (d)none oftheabove
(2x2)contingencytablewasgivenby

(a) Karl Pearson (b)Pascal (c) Demoivre (d)R.A Fisher
Thevalueofy’statisticdependsonthedifferencebetween

(a) theoreticalandexpectedfrequencies (b)sampleandpopulation

(c)parameterand statistic (d)none oftheabove

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

ExplaintheTwotypesoferrors.

Statethepropertiesof LRtest.
Describethetestprocedureforlargesampletest fordifferenceoftwomeans.
ExplainFtestforequalitytwovariances.
StatetheappIicationsofodistribution.

PART-C(5x10=50Marks)
AnswerALLQuestions
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21. (a)StateandproveNeyman Pearsonlemma.
(Or)
(b) Find the MPT to test Ho:pu=po against Hi:u=p using a random sample of ‘n’ observations
fromN(u,z), atlevela.
22. (a)ExplaintheLRtestforequalityof(i)meansand(ii)variancesoftwonormalpopulations.
(Or)
(b)Letsampleobservationsfromanormalpopulationswithmeanpandvarianceo? testHo:p=pobythemethod
ofLRtest.
23. (a)Explainthelargesampletestprocedurefortesting(i)singleproportionand(ii)differenceoftwoproportions.
(Or)
(b) A sample of size 400 was drawn and the sample mean was found to be 99. Test whether this
samplecouldhavecomefromanormalpopulationwithmeanl100andvariance64at5%levelofsignificance.
24. (a)Explaint-testfordifferenceoftwomeans.
(Or)
(b) Two random samples were drawn from two normal populations and their values
are:A:6667 7576 828488 90 92
B:6466747882858792939597
Testwhetherthetwopopulationshavethesamevarianceatthe5%levelofsignificance.
25. (a)Explainy’-testforindependenceofattributes.
(Or)
(b)FitaPoissondistributiontothefollowingdata,andtestthegoodnessofFit.
X| O 1123 |4|5|6
F|1143|90(42|12|9(3|1

%k >k %k %k ok 3k %k ok %k %k *k *

(For the candidates admitted from 2021 -2022

onwards)B.SCSTATISTICSDEGREEEXAMINATION 21UsT07
Fifth
SemesterSTATISTICALQUALITYC
ONTROL
Time:ThreeHours Maximum:75Marks

Part— A (15x1 =15

Marks)AnswerALLQuesti
ons
1. Variationduetoassignable causesintheproductoccursbecauseof
(a) faultyprocess (b)carelessnessofoperators
(c)poor qualityofrawmaterial (d)alltheabove

2. Chancevariationinthemanufacturedproductis
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10.

11

12

13.

14.

15.

16.
17.
18.
19.
20.

(a) controllable

(c)both(a)and (b)
Maintoolsofstatisticalqualitycontrolare
(a) Shewhartcharts

(c)both(a)and(b)
Controlchartsconsistsof

(a) threecontrollines

(c)the levelof theprocess
TheControllimitsdelimitedbytheconsumerarecalled
(a) modified controllimits

(c)specified controllimits

Rchartsare economicalthan

(a) ochart

(c)both(a)and (b)
Inspectionbyattributesrequires

(a) lesstime

(c)less calculations
No.ofdefectsfollows

(a) Poissondistribution
(c)Geometricdistribution
Fractiondefectivesforcontrolchartsareknownas
(a) ochart (b)pchart

(b)notcontrollable
(d)none oftheabove

(b)Acceptancesamplingplan
(d)none oftheabove

(b)upperandlowerlimits
(d)alltheabove

(b)naturalcontrollimits
(d)none oftheabove

(b)Meanchart
(d)None oftheabove

(b)lessskill
(d)allthe above

(b)Normaldistribution
(d)None oftheabove

(c)np chart (d)cchart

Theprobabilityofrejectingalothavingprocessaveragedefectivesisknownas

(a) Consumer'srisk (b)Type llerror

. Acceptancesamplingarepreferabledueto

(a) economyininspection
(c)increased efficiency

(a) OCcurve (b)ASNcurve

(c)Producer'srisk (d)alltheabove

(b)protectiontoitems
(d)allthe above

. Acurve showingtheprobabilityofacceptingalotofqualityp isknownas:

(c)Compertzcurve (d)Normalcurve

Inadouble samplingplan,adecisionabouttheacceptanceorrejectionofalot

(a) willnever reach

(c)sometimes reach
InaSPRT,thesamplesize is

(a) discreterandom variable

(c)average samplenumber
ASequentialsamplingplanis

(a) an infiniteprocess
(c)aprocessterminateswithprobabilityone

(b)alwaysreach
(d)none oftheabove

(b)continuousrandomvariable
(d)none oftheabove

(b)finiteprocess
(d)allthethree

PART-B(2x5=10Marks)
AnsweranyTWOQuestions

Distinguishbetweenprocesscontrolandproductcontrol.

Explainthe controllimits,specificationandnaturaltolerancelimitsasusedinSQC.
Describetheapplicationsoftheoryofrunsinqualitycontrol.
Explaintheconceptsofproducer'sriskandconsumer'srisk.
ExplainDoublesamplingplan.

PART-C(5x10=50Marks)
AnswerALLQuestions
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21. (a)Explainthedifferentmethodsofqualityofdesign.

(Or)
(b)WhatarethetechniquesofSQCused inanindustrialorganization?
22. (a)Explaintheconstructionofmeanchartandrangechart.

(Or)

(b)Amachineissettodeliverthepacketsofagivenweight.Tensamplesofsizefiveeachwereexaminedandthefollowi
ng results wereobtained:

SampleNo. | 1 | 2 |3 |4 |5 |6 |7 |8]|9]|10
Mean 4349 37|44 | 45|37 |51 |46 |43 |47
Range 5|6 5|77 |4|8|6|4]|6

Constructmeanchartandrangechartandalsocommentonyourfindings.
23. (a)Explaintheconstructionofp-chartandc-chart.

(Or)
(b)Thenumberof defectson20itemsaregivenbelow:

temNo. |1|2|3|4|5|6(|7(8|9|10|11|12|13|14]|15
No.ofdefects {20410 8|0|1(2|0
Drawasuitablechartandcommentonyourfindings.
(a)ExplainSinglesamplingplananditsimplications.

(Or)
(b) Explain the construction of OC, AOQ, ASN and ATI curve for single sampling
plan.25.(a)ExplainSequentialsamplingplanandSPRT.

(Or)
(b)ExplaintheconstructionofOC,A0OQ,ASNandATIcurveforDoublesamplingplan.

16 | 17|18 |19 | 20

24,
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(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21UST08
Sixth
SemesterDESIGNOFEXPE
RIMENTS

Time:ThreeHours Maximum:75Marks

Part—A (15x1=15

Marks)AnswerALLQuesti

1. Experimentalerrorisdue to ons

(a) Experimenter'smistake

(b)Variationintreatmenteffects
(c)Extra factors

(d)None oftheabove
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2. InANOVAforonewayclassification,sourcesofvariationare
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

(a) Twocomponents (b)Onecomponent

(c)Three components (d)noneoftheabove

Analysisofvarianceisthe ratioof

(a) Twocomponentvariances (b)Onecomponent

(c)Three componentvariances (d) Alltheabove
Localcontrolinthefieldismaintainedthrough

(a) Uniformitytrials (b)Randomization (c)Naturalfactors (d)All theabove
Thenumberoftimes atreatmentisrepeatedinanexperiment iscalled

(a) Replication (b)Randomization

(c)Localcontrol (d)Alltheabove
ACompletelyrandomizeddesignisalsoknownas

(a) Unsystematicdesign (b)Non-restricteddesign

(c)Single blockdesign (d)Alltheabove
Outofmanymultiplerangetests,thetestwhichisconsideredsuperioris

(a) Newman kuel'stest (b)Duncan'smultiplerangetest
(c)Tukey'stest (d)None oftheabove
Whichoneofthetesttakecareofthedistancebetweentwomeansinanorderedsetoftreatmentmeans?
(a) Newmankuel'stest (b)Tukey'stest

(c)Duncan'smultiplerange test (d)Noneoftheabove

Tukey'stest utilizes

(a) w- procedure (b)g-procedure (c)A- procedure (d)alltheabove
Missingvalueinanexperimentisestimatedbythemethodof

(a) Minimizingthe errormean square (b)Analysisof covariance

(c)Both(a)and(b) (d)Neither(a)nor(b)
TwomissingvaluesinaRandomizedblockdesignwith4blocksand5treatments,theerrordegreesoffreedom is
(a)10 (b)15 (c)25 (d)28
Onemissingvalueofalatin squaredesigninventedby

(a) F.yates (b)R.AFisher (c)W. GCochran (d)A.LBowley
Two typesofeffectsmeasuredinafactorialexperimentare

(a) Mainandinteractioneffects (b)Simpleand complexeffects

(c)Both (a)and (b) (d)Neither(a)nor(b)
Themethodofconfoundingis adevicetoreducethesizeof

(a) Experiments (b)Replication (c)Blocks (d)All theabove
Ifthesamefactorialeffectisconfoundedinallthereplicationsiscalled

(a) Partialconfounding (b)Completeconfounding

(c)Balanced confounding (d)None oftheabove

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

ExplaintheconceptofCochran'stheoremandanalysisofvariance.
Definethefollowing:ExperimentaldesignandExperimentalunit.
Describetheangularandlogtransformations.
Explaintheconceptofmissingplottechniquesinexperimentaldesign.
Whatarethe effectsmeasuredinfactorialexperiments.

PART-C(5x10=50Marks)
AnswerALL Questions
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21. (a)DescribeOne-wayclassification.
(Or)
(b)Explaintwo-wayclassification.
22. (a)What arethebasicprinciplesoffundamentaldesign?Explain.
(Or)
(b)Explainthe statisticalanalysisforRBD.
23. (a)What isDuncan'smultiplerangetestand explain.
(Or)
(b)ExplainNewmankuel'stest.
24. (a)DiscussthestatisticalanalysisforRBDwithonemissingvalue.
(Or)
(b)ExplainthestatisticalanalysisforLSDwithonemissingvalue.
25. (a)Give thedetailsofYate'smethodofanalysisof a2*factorialexperiments.
(Or)
(b)ExplaintheprinciplesofConfounding,PartialandCompleteconfounding.
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(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21UST09
Sixth
SemesterAPPLIEDS
TATISTICS
Time:ThreeHours MaximumMarks:75

Part— A (15x1 =15

Marks)AnswerALLQuesti
1. Thetimeseriesanalysishelps: ons
(a) tocomparetwoormoreseries (b)toknowthebehaviorofbusiness
(c)to make predictions (d)allthe above
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2. ATimeseriesconsistsof
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

(a) Twocomponents

(c)Four components
Leastsquaremethodoffittingatrendis

(a) Mostexact

(c)Fullofsubjectivity
Simpleaveragemethodisusedtocalculate

(a) Trendvalues

(c)Seasonalindices
Thebestmethodforfindingseasonalvariationis
(a) Simpleaverage method
(c)Ratio-to-trendmethod
Ratio-to-trendmethodforseasonalindicesprovidesif
(a) Periodsareoflongduration
(c)Periodsareofshortduration
Indexnumbersarealsoknownas

(a) Economicbarometers

(c)both(a)and(b)
Baseperiodforanindexnumber shouldbe

(a) a yearonly

(c)aperiodatdistantpast
Fisher'sidealformuladoesnotsatisfy

(a) Timereversaltest

(c)Factor reversaltest
Costoflivingindexnumberissamein

(a) Consumerpriceindex

(c)value index
Consumerpriceindexisconstructedon

(a) weeklybasis

(c)monthlybasis
Thechainbaseindexnumberisnotsuitablefor
(a) Shorttermcomparison

(c)Year wise comparison
Vitalstatisticsismainlyconcernedwith

(a) Births (b)Deaths
TheregistrationofvitalstatisticsinIndiasuffersfrom
(a) Incompletereporting(b)iIncompletecoverage
Alifetableconsistsof

(a) 7 columns (b)8 columns

(b)Threecomponents
(d)Fivecomponents

(b)Leastexact
(d)alltheabove

(b)Cyclicvariations
(d)none oftheabove

(b)Ratio-tomovingaveragemethod
(d)none oftheabove

(b)Periodsaregivensixmonthly
(d)allthe above

(b)Signsandguideposts
(d)None oftheabove

(b)anormalperiod
(d)none oftheabove

(b)Circulartest
(d)Unittest

(b)diffusionindexnumber
(d)alltheabove

(b)hourly basis
(d)alltheabove

(b)Longrangecomparison
(d)Alltheabove

(c)Marriages (d)all theabove
(c)Lackof accuracy (d)allthe above

(c)9columns (d)6 columns

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

Definetimeseriesandexplainitscomponents.
Explaintheseasonalvariation.

Explaintheproblemsintheconstructionofindexnumbers.

Define(i)Timereversaltestand(ii)Factorreversaltest.
ExplainthefunctionsofCSO.

PART-C(5x10=50Marks)
AnswerALLQuestions
21. (a)Obtainthetrendvalues by3yearlyMovingaverage, alsofindits short-termfluctuations.

Year 1980 | 1981

1982

1983 | 1984 | 1985 | 1986

Production(intonnes) 80 90

92 83 94 99 92
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(Or)
(b)Givenbelow,fitastraightlinetrendofproductionofasugarfactory.

Year | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995
Sales | 77 88 94 85 91 98 90
22. (a)Calculateseasonalindicesbythemethodoflinkrelatives.
Quarters| 1 | 2| 3| 4|5
1 30135(31|31|34
2 2628|2931 36
3 22| 22| 28|25 26
4 31136323533
(Or)

(b)Describethemethodofratio-to-trendofmeasuringseasonalvariations.

23. (a) For the following information, calculate price index by (i) Laspeyre’s (ii) Paasche’s (iii)

Fisher’s(iv)DorbishBowley's and(v)MarshallEdgeworthIndexmethods.

Commodities 2009 2008
Price | Quantity | Price | Quantity
A 2 8 4 6
B 5 10 6 5
C 4 14 5 10
D 2 19 2 13
(Or)

(b)Fromthe followingdata,constructFisher'sidealindexandshowthatitsatisfiesFactor ReversalandTime

reversaltest.

Commodities | Price(in Rs) | Quantity(inKg)
A 6 10 50 56
B 2 2 100 120
C 4 6 6 60
D 10 12 30 24
E 8 12 40 36

24. (a)ExplainthemethodsofconstructionofCostoflivingindexnumbers.
(Or)

(b)Fromthefollowingdatarelatingtoproductionofelectricity,construct(i)Fixedbaseand

(ii)Chainbaseindexnumbers

Year 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992

1993

1994

1995 | 1996

Production 25 27 30 24 28 29 31 35 40 41 36 32

37

38

39 40

25. (a)ExplaintheNationalSampleSurveyOrganizationanditsfunctions.
(Or)
(b)ExplaintheRegistrationproceduresinvitalstatistics.
(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION
Fifth
SemesterOPERATIONSRES
EARCH-I
Time:ThreeHours

Part — A (15x1=15
Marks)AnswerALL Questions

1. Operationsresearchisaverypowerfultoolfor
(a) research (b)decision-making
2. Physicalmodel isanexampleof

(c) analysis
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Maximum:75Marks
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(a) an iconicmodel (b)an analoguemodel
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10.

11.

12

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

(c)a verbalmodel (d)a mathematicalmodel
Whileplottingconstraintsonagraphpaper,terminalpointsonboththeaxesareconnectedbyastraight
linebecause

(a) theresources arelimitedinsupply (b)theobjectivefunction asalinearfunction
(c)theconstraints arelinearequationsor inequalities(d)allof theabove

Thevariableused inthefollowingconstraint10x; — 3x,+ 6x3>100,to getequalityisknown as

(a) slackvariable (b)surplusvariable
(c)negativeartificialvariable (d)non-negativeartificialvariable.
Minimum ofz isequalto
(a) max(-z) (b)—max (z) (c) =min(-2) (d) — max (-z)
Thedualof thedualis
(a) dual (b)primal (c)minimal (d)undefined
MODImethodisusedtofindtheoptimumsolutionfor
(a) Assignmentproblem (b)Sequencingproblem (c)Transportationproblem  (d)LPproblem
A(3x4)transportationproblemwillhaveanon-degeneratesolutionifthenumbersofbasicvariablesare
(a)7 (b)8 (c)6 (d)12
Thenon-degeneracyconditiontothe(mXn)transportationproblemis
(a)m+n (b)m+n-1 (c)m-n (d)m-n+1
Assignmentproblem isaspecialcaseof
(a) Inventoryproblem (b)LPP
(c)Transportationproblem (d)Sequencingproblem
Hungarianmethodisusedtosolve
(a) Transportationproblem (b)AssignmentProblem
(c)Travelingsalesman (d)LPP
. TheHungarianmethodforsolvinganassignmentproblemcanalsobeusedtosolve
(a) Atransportationproblem (b)Atravellingsalesmanproblem
(c)A LPproblem (d)Botha&b
InanM/M/1queue,thearrivalratefollows
(a) PoissonDistribution (b)ExponentialDistribution
(c)Gamma Distribution (d)BinomialDistribution.
Theexpectedwaitingtimeinthesystemin(M/M/1):(e</FI/FO0)is
(@)1/(A-p) (b)1/(p-A) ((VA(TON (d)p/(p-A)
Thetimebetweentwosuccessiverequestarrivingiscalledas
(a) inter-arrivaltime (b)arrival time
(c)Poisson distribution (d)averageresidualservicetime

PART —B(2x5=10Marks)
AnsweranyTWOQuestions
StatetheusesofOperationsResearch.
Define(i)Feasiblesolution(ii)Optimalsolution.
Writethestepsforfinding|BFStoaTPbyNW(CR.
Explainthebalancedandunbalancedassignmentproblem.
Explain(a/b/c):(d/e)queuingmodel.
PART-C(5x10=50Marks)
AnswerALLQuestions
(a)Explain variousModelsinOperationsResearch.
(Or)
(b)Writethe characteristicsofagoodmodel.
(a)SolvethefollowingLPPbysimplexmethod.
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Maximize Z =
5x+7ySubjectto
12x+12y < 840
3x +6y <300
8x+4y <480andx,y20
(Or)

(b) A dietician wishes to mix two types of food in such a that the vitamin contents of the
mixturecontains at least 8 units of vitamin A and 10 units of vitamin B. Food | contains 2 units per
kg ofvitamin A and | unit of vitamin B while food Il contains 1 unit per kg of vitamin A and 2 units
ofvitamin B. It costs Rs. 5 per kg to purchase food | and Rs. 8 per kg of food Il. Formulate this as a

LPPandfindtheoptimalsolution.
23. (a)SolvethefollowingTransportationproblem.
A B C Supply
| 16 19 12 14
1] 22 13 19 16
1] 14 28 6 12
Demand 10 15 17

(Or)
(b)Writethe stepsforfindinglBFStoaTPbylLeast costmethod andVAM.
24. (a)Solvethe followingAP.

Workers/Jobs 1 2 3 4
A 160 | 130 | 175 | 190
B 135 | 120 | 130 | 160
C 140 | 110 | 125 | 170
D 50 50 80 80
(Or)

(b) There are nine jobs, each of which must go through two machines P and Q in the order PQ,
theprocessing times (in hours) are given below. Find the sequence that minimizes the total
elapsedtimeT. Alsocalculatethetotal idletimeforthemachinesinthisperiod.

Job(s)
Machine
A|B|C|D|E|JF|G]|H |
P 215149618 7|5] 4
Q 6187413193 ]|8]11

25. (a) Jobs arrive at a facility at an average rate of 5 in 8 hours shift. The arrival of the jobs follows
Poissondistribution. The average service time of a job on the facility is 40 minutes. The service time
followsexponentialdistribution.Find(i)theaveragewaitingtimeofajobinthequeue(ii)ldletime(in hours)
atthefacilitypershift

(Or)
(b)WritetheapplicationsofQueuingtheoryinpractice.
(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION
Fifth
SemesterSTOCHASTICP
ROCESSES

21USTEO2

Time:ThreeHours Maximum:75Marks

Part—A (15x1=15
Marks)AnswerALL Questions

1. Stochasticprocessis
(a) Collectionofsets (b)Collectionofdomains

(c)Collection ofrandomvariables (d)Collectionofvalues
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2. Thesetofallpossiblevalues areknownas
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(a)Statespace (b)Parametricspace

(c)Transitionprobability (d)stochasticmatrix
3.Thenumberofclassificationsin Stochasticprocess is
(a)5 (b)4 (c)6
4.InMarkovprocessif state spaceisdiscretethenit isknownas
(a)Parametricspace (b)Markovchain
(c)Probability (d)Transitionprobability
5.Anon-recurrentstateissaidto be
(a)Recurrent (b)Ergodic (c)Periodic
6. Ifiandjarecommunicativethen
(@) i=j (b)j =1 (c)i<>]
7. Autoregressiveprocesscanberepresentedby
(a) Stochasticprocess (b)Movingaverageprocess
(c)Random process (d)Stationaryprocess
8. Covariancefunctionis definite.
(a) evenandpositive (b)evenandnegative
(c)oddandpositive (d)oddandnegative
9. Ifthetimeparametersare continuous,thenthestochasticprocessis
(a) Widesensestationary (b)Covariancestationary
(c)Purelyrandomprocess (d)Movingaverageprocess
10. Countingprocessisalsoknown as
(a) Stochasticprocess (b)Stationaryprocess
(c)Random process (d)Poissonprocess
11. Probabilitythatmorethanoneeventhappensinthesmallintervaldenotedby
(@)p(h) (b)A (h) (c)o(h)
12. Aj=jA then Birthanddeathprocessbecomes
(a) Birth process (b)Deathprocess
(c)Linearprocess (d)Lineardeathprocess
13. Brownianmotionprocessisalsoknownas
(a) stochasticprocess (b)Wienerprocess
(c)Poissonprocess (d)Stationaryprocess
14. isanexampleof Bernoullitrails.
(a) Random work (b)Theory ofDam
(c)Stochasticprocess (d)Stationaryprocess
15. Markovprocess withcontinuousstatespaceisalsoknownas
(a) MarkovchainDeathprocess (b)Driftco-efficient
(b) Diffusionprocess (d)Parametric space
PART —B(2x5=10Marks)
AnsweranyTWOQuestions
16. Writesome examplesofstochasticprocess.
17. Explainlimitingbehaviouroftransitionprobability.
18. ExplainMovingaverageprocess.
19. Whatarethepropertiesof Poissonprocess?
20. ExplainFirstpassagetime.
PART-C(5x10=50Marks)
AnswerALLQuestions
21. (a)Explainstochasticprocess.
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(Or)
(b)Whatareallthe classificationsof stochasticprocessandexplain.
22. (a)StateandproveChapmenKolmogorovequation.

(Or)
(b)Explainclassificationsofstates.
23. (a)Explain stationaryprocess.
(Or)
(b)Explain Autoregressiveprocessofordertwo.
24. (a)What isPoissonprocess?Explain?
(Or)

(b)Derive BirthandDeathprocess.
25. (a)Obtainthedistribution of themaximumofaWienerprocess.
(Or)
(b)ExplainindetailaboutKolmogorovequation.

%k %k %k %k ok ok %k ok %k %k *k *

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION
Sixth
SemesterOPERATIONSRESE
ARCH-II

Time:ThreeHours

Part— A (15x1=15
Marks)AnswerALL Questions

1. Whichoneofthefollowingisapart ofeverygame theorymodel?
(a) players (b)payoff (c)strategies
2. A game issaidtobefairif
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(d)all theabove



(@) minimaxzmaximin (b)minimax =maximin=1
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

(c)minimax = maximin=0 (d)minimax =maximinz0
Agameissaidtobestrictlydeterminableif

(a) minimaxzmaximin (b)minimax =maximin=1
(c)minimax=maximin =value ofthegame (d)minimax =maximinz0
Theslackforanactivityisequalto

(a) LF-LS (b)EF-ES (c)LS-ES (d)EF-LS
INPERT,the completiontimefortheproject isassumedtohavethe

(a) Betadistribution (b)Exponentialdistribution
(c)Normaldistribution (d)Beconstant
Theexpectedtimeinanyactivity in PERT is

(a)te =(to +p +4tm)/4 (b)te=(to +Hp+ 4t.)/6

(c)te =(t0+tp'4tm)/4 (d)te=(t0+tp'4tm)/6

Whichisconcernedwiththepredictionofreplacementanddeterminationofthemosteconomicreplacementp
olicy?

(a) search theory (b)theoryofreplacement (c)LP programming (d)theoryofgame
The time elapsed from the point ofmachine failure to perform its function to the point it is
repairedandbroughtintooperating conditionisknownas

(a) downtime (b)breakDowntime (c)both(a)and(b) (d)idletime
Totalproductivemaintenanceaimsat
(a) lessidletime (b)increaseinproductivity (c)zerodowntime (d)idletime

Bufferstockisthe levelof stock

(a) halfoftheactualstock

(b) atwhichtheorderingprocessshouldstart

(c) minimumstocklevelbelowwhichactualstockshouldnot fall

(d) maximumstockininventory
Thefollowingclassesofcostsareusuallyinvolvedininventorydecisionsexcept

(a) cost ofordering (b)carryingcost (c)costof shortages (d)machiningcost
Thecostofinsuranceandtaxesareincludedin

(a) cost ofordering (b)cost of shortages (c)inventorycarryingcost (d)setupcost
Apessimisticdecision-makingcriterion is

(@) maximax (b)equallylikely (c)undercertainty (d)maximin
Pessimisticdecisionmakers tendto favorableoutcomes.

(a) magnify (b)ignorebad (c)discount (d)bothaandb

Indecisionmakingunder

thereareseveralpossibleoutcomesforeachalternative,andthedecisionm
akerknowsthe probabilityofoccurrenceofeachoutcome.

(a) risk (b)utility (c)certainty (d)probability

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

ExplainTwo- Personszero-sumgamewithanexample.

Drawthe networkdiagramto thefollowing activity: A<DI;B<GF;D<GF; C<E;E <HK; F<HK; GH<J.
Findthepresentworthfactorofthemoneytobespentinayear,if the moneyisworth5%peryear.
Writethefourtypesof deterministicinventorymodels.
Statethecriterionsfordecisionmakingunderuncertainty.

PART-C(5x10=50Marks)
AnswerALLQuestions
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21. (a)Solvethe followinggame.
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Player B
By | B2 | Bs
Ay 1[/13]1
A, 0 |-4|-3
As 11| 5| -1
(Or)
(b)Solvethefollowinggameusinggraphicalapproach:
PayoffMatrix Players

Player A

, ) B’sStrategies
A’sStrategies B, | B, | Bs | B,
Ay 8|5|-7|9
A, 6|6 |4]-2

22. (a)Aprojectschedulehasthefollowingcharacteristics.
Activity 1-2|13|24|34|35|4-9|56|57|6-8|7-8]|8-10 | 9-10
Time(days)| 5 | 4 | 1| 1|16 |57 |4]8] 1 2
From the above information, you are required to (i) Construct a network diagram (ii) Compute
theearliestand latesteventtime(iii)Determinethecritical pathandtotalprojectduration.
(Or)
(b)Thefollowingtableshowsthejobsofanetworkalongwiththeirtimeestimates.
Jobs 1-2|16(23|24|35|45|6-7|5-8]| 7-8
a(days) 1 2 2 2 7 5 5 3 8
m (days) | 7 5114 5 | 10| 5 8 3 |17
b(days) | 13 | 14| 26| 8 | 19| 17| 29| 9 | 32

Drawtheprojectnetworkandfindtheprobabilityofprojectcompletionin40days.
23. (a) The following table gives the running costs per year and resale price of certain equipment,
whosepurchasepriceis Rs.5000.In whatyearis thereplacementdue?

Year 1 2 3 4 5 6 7 8
Runningcost | 1500 | 1600 | 1800 | 2100 | 2500 | 2900 | 3400 | 4400

Resale value | 3500 | 2500 | 1700 | 1200 | 800 | 500 | 500 | 500
(Or)
(b) The cost of a machine is Rs. 61,000 and its scrap value is Rs.1000. The maintenance costs
foundfromthe pastexperiences are asfollows. Whenshouldthemachinebe replaced?

Year 1 2 3 4 5 6 7 8

Maintenancecost | 1000 | 2500 | 4000 | 6000 | 9000 | 12000 | 16000 | 20000

24. (a)Amanufacturerhastosupplyhiscustomerwith600unitsofhisproductsperyear.Shortagesarenot allowed
and storage cost amounts to 60 paise per unit per year. The set-up cost is Rs 80.00.Find:
i) EOQandthe minimumaverage yearlycost
ii) Theoptimumnumberof ordersperyear
iii) Theoptimumperiodofsupplyperoptimumorder
(Or)

(b) The demand for an item is 12000 per year and the shortage is allowed. If the unit cost is Rs.15
andthe holding cost is Rs.20 per year per unit determine the optimum total yearly cost. The cost
ofplacingoneorderisRs.6000andthecostofoneshortageisRs.100peryear.b).Writethecharacteristicsofa
goodmodel.

25. (a)ExplainEMV,EVPlandEOLcriterions.
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(Or)

(b) A grocery receives its weekly supply of eggs every Thursday morning. This shipment must last
untilthe following Thursday when a new shipment is received. Any eggs left unsold by Thursday
aredestroyed. Eggs sell for $10 per hundred and cost $8 per hundred. The weekly demand for eggs
atthis grocery varies from week to week. From past experience, the following probability

distributionisassigned toweekly demand(W.D):

W.D

(hundredsofeggs) 10

11

12

13

14

Probabilities 0.1

0.2

0.4

0.2

0.1

DeterminethepayofftableandfindthebestalternativeunderEMVcriterion.
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(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION
Sixth

SemesterACTUARIALS
TATISTICS

Time:ThreeHours

Part—A (15X1=15
Marks)AnswerALL Questions

21USTEO4

Maximum:75Marks

1. If a capital of Cis invested at compound interest i per annum for n years then the accumulated value
(c)C.i"

is(a)(1+i)" (b)C(1+i)"
2. Thediscountedvalueisalsocalledthe
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(a) Accumulatedvalue (b)Discounting (c)Presentvalue (d)Interest
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Ifthesuccessivepaymentsoftheannuityaremadeattheendofthesuccessiveperiods,thentheannuityis called
an

(a) Annuity (b)Immediate Annuity (c)Level Annuity (d)AnnuityDue
Thepresentvalueofanimmediateannuityoflp.a.fornyearsunderwhichpaymentsaremadeptimesayear,the

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.
20.

rateofinterestbeing ip.a.isdenoted by

(a) ans (b)sn1 (c)an ™ (d)s'%)
5. Theloanisrepaidbyauniformpaymentmadeatthe endofeachyearisknownas

(a) Levelannualpayment (b)Uniform yearlypayment
(c)Equatedpayment (d)allthe above
ThegeneraIexpressionfortheinterestcontainedinthemthyearlyinstalImentisgivenby
(a)l_vn-m+1 (b) 1+Vn-m+1 (C)Vn-m+1 (d) 1/Vn-m+1
Whichfunctiongivesthetablethename“mortalitytable”?
(a) Ix (b)dx (c)px (d)ax
Iffractionsoftheyearare takenintoaccount,then it iscalled as
(a) expectationoflife (b)curtateexpectationoflife
(c)completeexpectationoflife (d)incompleteexpectationoflife
Theexpressionforcentraldeathrateis
(a)2QX/2'qx (b)qu/z'I'qx (C)zmx/z'mx (d)zmx/2+mx
Theperiodicalpaymentsmadebythelifeassuredare called
(a) single premium (b)premium
(c)annualpremium (d)level premium
Thebenefit ispayableincase ofdeathofapersonduringthe givenperiod,theassuranceisknown as
(a) Temporary (b)Pureendowment
(c)Endowment (d) Wholelife
Iftheperiodcoverstheentirelife spanofthe insuredperson,thentheassuranceisknownas
(a) Temporary (b)Pureendowment
(c)Endowment (d) Wholelife
Thelumpsumcontributionofthepolicyholdertosecurebenefitsunderanassuranceplaniscalled
(a) single premium (b)net premium
(c)annualpremium (d)level premium
Ifmortalityandinterestareused incalculatinglevelannualpremiumsthenitisknownas
(a) naturalpremium (b)officepremium
(c)simple premium (d)netpremium
Thevalueofofficepremiums=
(a) Valueofbenefits/ Value ofexpenses (b)Valueofbenefits*Value ofexpenses
(c)Value ofbenefits+Valueofexpenses (d)Valueofbenefits-Value ofexpenses

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

Explaintheeffectiveandnominalrateofinterest.
FindthepresentvalueofanimmediateannuityofRs.250/-p.a.payablequarterlyfor8yearsatarateof
interest7%p.a.convertiblehalfyearly.

Explainthe centraldeathrate.

Discusstheprinciples oflife assurance.

Definelevelannualpremiumanditsadvantages.

PART-C(5x10=50Marks)
AnswerALLQuestions
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21. (a)DefineAnnuityandexplainthetypesofannuities.
(Or)
22 [SRehshelstninghdor iy
nl nl
(or)

(b) AloanofRs.7500/-ismadesubject
torepaymentbyl5levelannualpayments,thefirsttomadeattheendoféyears.|ftherateofinterestis10%,f
ind

(i) Thelevelannualpayment
(ii) Theprincipalcontainedinthefifthpayment
23. (a)Filluptheblanksinthefollowinglifetable

X ix dx Ox Px

10 | 1000000 | - | 0.00409 -

11 - - | 0.00370 -

12 - - - 0.99653

13 - - - 0.99658

14 - - | 0.00342 -
(Or)

(b)Explaintheprobabilitiesofsurvivalanddeath
24. (a)Explain thetypesof Assurance.
(Or)
(b)Obtaintheexpressionfortemporaryandpureendowmentassuranceintermsofcommutationfunctions.
25. (a)Explainthenaturalandofficepremiums.
(Or)
(b)Derivetheexpressionforlevelannualpremiumunderendowmentandwholelifeassuranceplans.

%k %k %k %k %k %k %k %k %k %k %k *

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21USTS01
ThirdSemester
SBEC— I:REGRESSIONANALYSIS
Time:Three Hours Maximum:75 Marks

Part—A (15X1=15
Marks)AnswerALL Questions

1. Incoefficientofpartialcorrelationwhentwovariablesareunderstudy,allothervariablesarekept
(a) deviated (b)residualmean (c)constant (d)notfixed
2. Acoefficientwhichexaminestheassociationbetweenadependentvariableandanindependentvariable
afterfactoringoutthe effect ofother independent variablesis known as:
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(a) Apartialcorrelationcoefficient (b)Acorrelationcoefficient

(c)A regressioncoefficient (d)All of theabove
3. Therangeofpartialcorrelationcoefficientis
(a) Otol (b)Otoee (c)-1to+1 (d)notfixed

4. ThemultiplecorrelationcoefficientsR
(a) Canvarywithintherange from—1 to+1
(b) Canbelessthanthecorrelationbetweensomeoftheindependentvariables
(c) Canvarywithinthe rangefromOto +1
(d) Cannotachieveanabsolutevalueofunity
5. Thecoefficientofmultipledeterminationsis
(a) theinterceptorconstantintheregressionequation(b)thetotalregressionsumofsquares
(c)thesquareofthemultiplecorrelationcoefficient (d)themultiplecorrelationcoefficient
6. Themultiplecorrelation coefficientR; 30fX;withX,andXzvariableis always
(a) greaterthanthecorrelationcoefficientofzeroorder
(b) lessthanthecorrelationcoefficientofzeroorder
(c) equaltoeachofthecorrelationcoefficientofzero
(d) allthe above
7. Findtheoddone

(a) Y=ab* (b) Y=ae™ (c)Y=a+bX (d)Y= ax"
8. Inthe regressionline Y=a+ bX,here‘a’isthe

(a) slopeoftheline (b)interceptoftheline (c) neither‘a’nor’b’ (d)both‘a’and ‘b’
9. Thelineofregressionintersect atthepoint

(a) (X,Y) (b) (XY (c) (0,0) (d) (1,1)

10. Multipleregression

(a) isanextensionofbivariateregression

(b) examinesthelinearrelationshipbetweenapredictorandacriterion

(c) looksattheinfluenceofmorethanonepredictor

(d) allof these
11. Multipleregressioncanbeusedto

(a) look at the predictiveness of a particular set of variables(b) control for the effect of
certainvariables

(c)determinetheminimumnumberofpredictors (d)allofthese
12. Thenumberof regressionequationswithfourpredictorsis
(a)a (b)8 (c)15 (d)16
13. Ifthe linearmatrixequationisY=XA+E,thenthe solutionofA is
(a) A =(X"X) X"y (b) A=(X"X) (X"Y)* (c)A= (X'X) Xy (d) A=(X"X)(xY)?

14. Ifn=3inregressionmatrixwithconstanterrortermsandareuncorrelatedthencovariancematrixis

g2 0 O oz 1 1
(@)J(0 o2 0) (b)(0O o2 1)
0 0 o2 0 0 o2
gz 0 O gz 1 1
(@  o% 0) (@ o2 1)
1 1 o2 1 1 o2
15.  Theregressioninmatrix,thenormalequationscanbederiveddirectlyfromtheminimizationof
(@) Q= (Y-XB)'(Y — XB)with respecttof (b)Q= (Y +XB)’(Y+ XB)with respecttof
(c)Q= (X—YB)' (X =YB)with respecttof (d)Q= (X+YB)'(X+ YB)with respecttop

PART —B(2x5=10Marks)
AnsweranyTWOQuestions
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16.1f r1,=0.6,r13=0.5and r,3 =0.8 then findri; 3.

17. Writetheadvantagesandlimitationsofmultiplecorrelations.

18. Writethepropertiesoflinearregressioncoefficients.

19. In atri-variatedistributiono; =2,0,=3ando3=3,andr1,=0.6,r13=0.5andr,3= 0.8. Findb1, 3.
20. Explain covariancematrixof arandomvector.

PART-C(5x10=50Marks)
AnswerALLQuestions

(K1.3K2.3)
123 7 VKis)Var(Kzs)
(Or)
(b)Ifr12=0.77,r13=0.72andr23=0.52thenfindr12,3, r23llandr13,2
22. (a)Writethepropertiesofmultiplecorrelationcoefficient.
(Or)
(b)Showthatanystandarddeviationoforderpmaybeexpressedintermsofastandarddeviationoforder(p-1)
andapartialcorrelationcoefficientoforder(p-1).
23. (a)Fit anexponentialcurveoftheformY =ab*tothedatabelow.
X| 1 2 3 4 5 6 7 8
Y[ 101218 |25|36|4.7|6.6]|9.1

(Or)

21. (a)Provethatwithusualnotations,r

(b)Derivetheanglebetweentworegressionlines.
24. (a) Show that the correlation coefficient between the residuals X; 53 and X513 is equal and opposite
tothat betweenX; 3 andX; 3.
(Or)
(b)Writetheassumptionsofmultiplelinearregressionmodel.
25. (a)Explainthesimple linearregressionmodelinmatrixform.
(Or)
(b) Showthatthemultiple linearregressioninmatrixform,
(i) LetA=XbbetheempiricaI predictor ofy .Then¥as thesamevalueforallsolutionsbof X'Xb=X'y.
(ii) S(B)attainstheminimumfor anysolutionofX'Xb =X'y.

%k %k 3k 3k %k %k %k %k %k %k k k

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21USTS02

FifthSemester
SBEC-II:NONPARAMETRICTEST
Time:ThreeHours Maximum:75Marks

Part— A (15x1=15
Marks)AnswerALL Questions

1. Nonparametricmethodsarebasedon

(a) mildassumptions (b)stringentassumptions (c)onlyoneassumption (d)noassumption
2. Mostofthenonparametric methodsutilisemeasurementson
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

(a) intervalscale (b)ratioscale (c)ordinal scale (d)nominalscale
Mostcommonlyused assumptionaboutthedistributionofavariableis

(a) continuityofthedistribution (b)symmetryofthedistribution
(c)both(a)and(b) (d) neither(a)nor(b)

Runtestis atestof

(a) randomness (b)tiedrank (c)positioning (d)ordering
Signtestutilizes distribution.

(a) Binomial (b)Poisson (c)Normal (d)Uniform
Mostfrequentlyusedmethodofbreakingtheties isthe method.

(a) ranking (b)mid rank (c)summing (d)squaring
WecanuseWilcoxon signedranktestwhenthe samplesize isgreaterthan .

(a)30 (b)25 (c)20 (d) 15
ByMann-WhitneyUtest,onecantest theidenticalnessof .

(a) severalparameters (b)severalpopulations

(c)twoparameters (d)twopopulation

Bymediantest,one cantesttheequalityof

(a) locationparameters (b)severalpopulations
(c)twopopulations (d)variances
ThestatisticHundertheKruskal-Wallistestisapproximatelydistributedas:

(a) Student’st-test (b)Snedecor’sF- test

(c)Chi-squaretest (d)Normaldeviatez-test
Kruskal-WallisHwith ktreatmentsandnblocksisapproximated ,thentheChi-squarehas --------------- d.f
(a)(n-1) (b)(n-1)(k-1)

(c)(k-1) (d) K(n-1)

Friedmen’s-Fisdistributedas

(a) Student’st-test (b)Snedecor’sF- test

(c)Chi-squaretest (d)Normaldeviatez-test
Kolmogorov-Smirnovtestisa

(a) oneleft-sidedtest (b)oneright-sidedtest

(c)two-sidedtest (d)allthe above

Kolmogorov-Smirnovtest isusedas

(a) testof goodnessoffit (b)atestofidenticalnessoftwopopulations
(c)ameasureofconfidenceband (d)alltheabove
GivenW=0.5,n=6andk=3thecomputedvalueofChi-squarefortestingthesignificanceofWisequalto:
(a)5.5 (b)6.5

(c)7.5 (d)8.5

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

WritethedisadvantagesofNon-parametrictests.
Explainone-samplesigntest.

Writethe stepsinvolvedinMann-WhitneyUtest.
ExplainKruskal-Wallistestwiththehelpofanexample.
Distinguishbetweennonparametricmethodsanddistributionfreemethods.

PART-C(5x10=50Marks)
AnswerALLQuestions
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21. (a)Discusstheadvantagesofnonparametricmethods.
(Or)
(b)Whenshouldthenonparametricmethodsbepreferablyused?
22. (a) The following are the measurements of breaking strength of a certain kind of 2-inch cotton ribbon

inpounds:
163 165 160 189 161 171 158 151 169 162

163 139 172 165 148 166 172 163 187 173
Usethe signtest,totestthenullhypothesisp=160 Vsu>160atthe0.05level of significance.
(Or)
(b)TestthehypothesisthatXandYareindependentagainstthealternativethattheyaredependentiffor
asample ofsizen=50 pairsofobservations wefindthatr,=-0.2.Usea =5%.
23. (a)Thenicotinecontentsoftwobrandsofcigarettes,measuredinmilligramswasfoundtobeasfollows:

BrandA 21 40 63 54 48 37 61 33

BrandB 41 06 31 25 40 62 16 22 19 54

Testthehypothesisat5%level,thattheaveragenicotinecontentsofthetwobrandsareequalagainstthealternati
vethatthey areunequal.
(Or)

(b) A study is run to evaluate the effectiveness of an exercise program in reducing systolic
bloodpressure (sbp) in patients with pre-hypertension (defined as a systolic blood pressure
between 120-139 mmHg or a diastolic blood pressure between 80-89 mmHg). A total of 15 patients
with pre-hypertension enroll in the study, and their systolic blood pressures are measured. Each
patient thenparticipates in an exercise training program where they learn proper techniques and
execution of aseriesof exercises.Patients are instructedto do theexercise program3 times per week
for bweeks.Afteréweeks,systolicbloodpressuresareagainmeasured.Thedataare shown below.

PatientNo. 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

Sbp 125|132 | 138 | 120 | 125 | 127 | 136 | 139 | 131 | 132 | 135 | 136 | 128 | 127 | 130

beforeex

ercise

Sbp 118 | 134 | 130 | 124 | 105 | 130 | 130 | 132 | 123 | 128 | 126 | 140 | 135 | 126 | 132

afterexe

rcise
Isthereisadifferenceinsystolicbloodpressuresafterparticipatingintheexerciseprogramascomparedtobefore
?

24. (a)Use Kruskal-Wallis test to test for differences in mean among the three samples. If a = 1%, what

areyour conclusions?
Samplel | 95 | 97 | 99 | 98 | 99 | 99 | 99 | 94 | 95 | 98

Samplell | 104 | 102 | 102 | 105| 99 | 102 | 111 | 103 | 100 | 103

Samplelll | 119 | 130 | 132 | 136 | 141 | 172 | 145 | 150 | 144 | 135
(Or)
(b)Anl.Qtestwasgiventoarandomsampleofl5maleand20femalestudentsofaUniversity.Theirscores

wererecordedasbelow:
Male :56,66,62,81,75,73,83,68,48,70,60,77,86,44,72
Female:63,77,65,71,74,60,76,61,67,72,64,65,55,89,45,53,68,73,50,81
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Usemediantesttodetermine whetherl.Q.ofmale andfemalestudentsissameinthe University.
25. (a)Belowisthetableofobservedfrequencies,alongwiththeexpectedfrequencyunderanormaldistribution.
Testscore 51-60 | 61-70 | 71-80 | 81-90 | 91-100

Observedfrequency 30 100 440 500 130
Expectedfrequency 40 170 500 390 100

Find
(i) TheK-Sstatistic.
(ii) Canweconcludethatthisdistributiondoesnot followanormaldistributionata=10%
(Or)
(b)ExplainbrieflyNon-parametricanddistributionfreetests.
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(For the candidates admitted from 2021 - 2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21USTS03
SixthSemester
SBEC- Ill: STATISTICALDATAANALYSISUSINGEXCEL
Time:ThreeHours Maximum:75Marks

Part— A (15x1=15
Marks)AnswerALL Questions

1. MicrosoftExcelisa/an
(a) table (b)graphsheet (c)electronicspreadsheet (d)charts
2. Theintersectionofrowsandcolumnsarecalled
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(a) Sheet (b)Cell (c)workbook (d)book
3. WhatisthedefaultextensionofMicrosoftExcel2003savedfile?
(a) .xIs (b).xsl (c).xIsx (d).xIxs
4. WhichoneofthelogicalfunctionsinExcel?
(a) IF (b)AND (c)TRUE (d)alltheabove
5. Whichfunctionwillyouusetoentercurrenttimeinaworksheetcell?
(a)= currenttime() (b)=time () (c)=now() (d)alltheabove
6. TheMicrosoftExcel functionreturnsavalueconvertedtotext withaspecifiedformat.
(a) TEXT (b)ATAN (c)VLOOPUP (d)SUm
7. Which chart isalsoknown asXYchart?
(a) Pie chart (b)Bar chart
(c)Areachart (d)Scatterchart
8. Inexcel,whichone ofthe charttypeisnotavailable
(a) Radar (b)Buble
(c)Doughnut (d)Sphere
9. Whattypeofchart isusefulforcomparingvaluesover categories/
(a) Pie chart (b)Bar chart
(c)Areachart (d)Columnchart
10. WhichfunctioninExcelrepresentsnumberofnumericentries?
(a) NUM (b)COUNT
(c)Sum (d)CHKNUM
11. Allstatisticaltestformulashouldbestart with .
(a)= (b)# (c)if = (d)if#
12. Whatisthekeyusedtofindthe minimumofthegivennumbers?
(a) mini (b)minimum (c)min (d)small
13. LargesampletestformulainEXCELis
(a) ZTEST () (b)ZTEST() (c)ZTES() (d)ZTESTED()
14. Inwhich menucontainthet-test.
(a) insert (b)data (c)tool (d)home
15. ThesyntaxofChi-squaretestis
(a) CHISQ.TEST (b)CHI.TEST (c)CHI.TET (d)CHISQ.TES
Part—

B(2x5=10Marks)AnswerAny
TWOQuestions

16. Whatisribbon?

17. DifferentiateCOUNT,COUNTA,COUNTIFandCOUNTBLANKwithexample.
18. Howdoyouusetextfunctionsin Excel?

19. Howdo youfindaveragesinMSExcel?

20. Writethe proceduretofindthez-test.

Part—C(5x10=50)
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AnswerALLQuestions

147



21. (a)SpecifytheorderofoperationsusedforevaluatingformulasinExcel.
(Or)
(b)Howtocut copyandpasteinaworksheet?Explain.
22. (a)ExplainthelogicalfunctionsinExcel.
(Or)
(b)ExplainthevariousstatisticalfunctionsinExcel.
23.  (a)Explainthevariouscharttemplatewithexample.
(Or)
(b)Howto createabar chartatExcel?Explain.
24. (a)Howtofindthemaximumandminimumvalueofthegivennumbers.
(Or)
(b)Writetheprocedureforfindingaveragewithexample.
25.  (a)Explain with examplefort-testandpairdt-test.
(Or)
(b)Writedetailednotesonchi-squaretestwithexample inexcelprograms.

3k 3k 3k 3k 3k 3k % 3 %k %k

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21USTS04
SixthSemester
SBEC—IV:STATISTICALDATAANALYSISUSINGRPROGRAMMING
Time:ThreeHours Maximum:75Marks

Part—A (15x1=15
Marks)AnswerALL Questions

1. “R”isan programminglanguage.
(a) closed sor\urce (b)GPL (c)Open source (d)definitesource
2. The functionreturnsalistofalltheformalargumentsofafunction.
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10.

11.

12.

13.

15.

(a) formals() (b)funct() (c)formal() (d)fun()
Whichfunctionhelpsyoutoperform sortinginRlanguage?

(a) Order (b)Inorder (c)Simple (d)Library
Morethan two variableswillbe representedasa which is used for creating the group bar
chartand stacked barchart.
(a) Array  (b)Matrix (c)Table (d)Alltheabove

barplot(H,xlab,ylab,main,names.arg,col),fromtheaboveRcodetheword‘xlab’isdenotes
(a) titleofthe bar char(b)lableforx-axi (c)lablefor y-axis

(d)noneoftheabove
TheSyntaxforcreatingapie-chartusingRis
(a) pie()function (b)piec()function (c)pi()function (d)pc()function
ManyquantitativeanalystsuseRastheir tool?
(a) leadingtool (b)programmingtool (c)statisticaltool (d)allthe above
Whichofthefollowingisaprimarytoolfordebugging?
(a) debug() (b)trace() (c)browser() (d)formal()
Forfindingskewnessandkurtosiswhichlibraryisused
(a) moment (b)ggplots (c)plots (d)moments
Howmanymethods exist fornormalizingthedata?
(a) one (b)two (c)three (d)profiler

WhichoftheR statementused forperformpairedsamplest-testcomparingthemeans
oftwopairedsamples (x&y)?

(a) t.test(x,y,paired=TRUE,alternative="two.sided")

(b) t.test(x,y,paired=TRUE,alternative="two_sided")

(c) t.test(x,y,paired=FALSE,alternative="two.sided")

(d) t.test(x,y,paired=FALSE,alternative="two_sided")

Whichkeyword isusedtoperformthechi-squaretestintheRprogramming?

(a) chisquare.test(data) (b)chisq.test(data)

(c)chi_sg.test(data) (d)chi_square.test(data)

Analysisofvarianceinshortformis?

(a) ANOV (b)AVA (c)ANOVA (d)ANVA
14.14In Rprogramming,cor()computesthe

(a)correlationcoefficient (b)concurrentdeviation

(c)coefficientofvariation (d)covariance

Whatplot(s)areusedtoviewthelinear regression?

(a) Scatterplot (b)Boxplot

(c)Densityplot (d)Scatterplot,Boxplot,Densityplot

16.
17.
18.
19.
20.

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

Explain“R”program.

Explainthebasickeywordsfor drawingchartusingRprogram.
Writethe procedureforstandarddeviationusingRProgram.

Writethe programforz-testwithexample.

Writethe procedureforwritingRprogrammingfor simple correlation.

PART-C(5x10=50Marks)
AnswerALL Questions
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21. (a)InRhowyou canimportData?
(Or)
(b)ExplainwhatisWith()andBy()functioninRisusedfor?
22. (a)WhatarethedatastructuresinRthatisusedtoperformstatisticalanalysesandcreategraphs?
(Or)
(b)WriteRprogramingtocreatepiechartforthefollowingdata:

Housing Food Cloths Entertainment Others
600 300 150 100 200
23. (a)Writethestepbystep procedureformean and median.
(Or)

(b)Writethe stepbystepprocedure forsummarizethenumericaldata.
24. (a)Explainwhat ist-testsin R?
(Or)
(b)WritetheRprogramforF-testwithanexample.
25. (a)Write Rprogramfor linearregression withanexample.
(Or)
(a) ExplainANOVAtestwithanexample.
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(For the candidates admitted from 2021 -2022
onwards)B.Sc DEGREEEXAMINATION
First and Third
SemesterAllied:Mathematical
Statistics
(CommonforB.Sc Mathematicsand B.ScMathematics(CA))
Time:ThreeHours Maximum:75Marks

Part—A (15X1=15
Marks)AnswerALLQuestions

1. Probabilitycantakevaluesfrom

150



(a)-ooto+oo (b)- ootol (c)Oto+1 (d) —1to +1
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

Asetofnumericalvalues assignedtoasample spaceiscalled

(a) randomsample (b)random variable (c)randomnumbers
Ifcisaconstant,thenE(c)is

(a)o (b)1 (c)cf(c)
Binomialdistributionappliesto

(a) rare events (b)repeated alternatives (c)threeevents

Inaparametricdistributionthemean isequaltovariance is

(a) binomial (b)normal (c)Poisson
Thestandardnormaldistributionisrepresentedby
(a)N(0,0) (b)N(1,1) (c)N(1,0)

Thebestmeasureofcentraltendencyis
(a) Arithmeticmean (b)Harmonicmean (c)Geometricmean
IfQ; =30and Qs =50,thencoefficient ofquartiledeviationis

(a)20 (b)40o (c)10
Inasymmetricaldistributionthecoefficientofskewnessis
(a) one (b)zero (c)equal

Theprocessoffittingfunctionstodataisknown as
(a) Curvefitting (b)distributionfunction
Themethodof

(a) least squares (b)least cube (c)square
FittingofaPowerCurveis

(a) y=axP (b)y=abX (c)y=aebx
Limitsofthecorrelationcoefficientis

(a)—1=<r<i (b)0<r<i (c)—1<r<0
If).d2=0, thenrank correlationcoefficientis

(a)o (b)1 (c)-1

Ina straightlineequationY=a+bX,thenconstant‘b’representthe
(a) Interceptofthe line(b)slopeofthe line (c)mean

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

Define(i)MathematicalProbabilityand(ii)StatisticalProbability.
FindtheM.G.FofBinomialdistribution.
Whatdoyoumeanbymeasuresofcentraltendency?
Explaintheprincipleofleastsquare.
ExplaintheSpearman’srankcorrelationcoefficient.

PART-C(5x10=50Marks)
AnswerALLQuestions

(a)Let xbeacontinuousrandomvariablewithp.d.f
ax;0<x<1
a;1<x<2
—ax+3a;2<x<30;el
sewhere

Feo={

Determinetheconstant‘a’.
(Or)
(b)StateandproveChebychev’sinequality.
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(c)probabilityfunction
isthemostsystematicproceduretofitauniquecurvefromgivendata

(d)alltheabove
(d)c
(d)oneevent
(d)allthe above
(d)N(0,1)
(d)Median
(d)0.25
(d)none ofthese
(d)allthe above
(d)noneofthese
(d)y=ax
(d)—1<r<2

(d) 0.05

(d)correlation



22. (a)Assumingthatonein80birthsinacaseoftwins,calculatetheprobabilityof2ormoresetsoftwinsonadaywh

en30birthsoccurs.Comparetheresultsobtainedbyusing(i)thebinomialand

(ii)Poissondistribution.

(Or)
(b) Students of a class were given an aptitude test. Their marks were found to be normally

distributedwith mean60 andstandarddeviation5. Whatpercentageofstudentsscored?

i) Morethan60marks(ii)Lessthan56marks(iii)Between45 and65marks
23. (a)Calculatethemean,medianand modeforthe followingdata:
Size 60-63 | 63-66 | 66-69 | 69-72 | 72-75

Frequency 5 18 42 27 8

(Or)
(b)Calculatecoefficientofvariation forthefollowingdata:
Classinterval | 10-20 | 20-30 | 30-40 | 40-50 | 50-60

Frequency 8 10 12 8 4
24. (a) FitaSeconddegreeParabolaof theformy=a+ bX+ cX?
Age(X) 1 2 | 3] 4 5 6 7 | 8 9 10

Weight(Y) | 52.5 | 58.7 | 65| 70.2 | 75.4 | 81.1 | 87.2 | 5.5 | 101.2 | 108.4

(Or)
(b) Fitacurvey=ab*tothefollowing data:

X|1] 2 3 4 5 6 7
Y|1]|12 |18 |25 |36 |47 |66

25. (a)CalculateKarlPearson’scorrelationcoefficientforthegivendata:
X|65[66|67|69|70|72|67
Y| 67[68|65|68|72|69|71
(Or)
(b)Inacorrelationstudy,thefollowingvaluesareobtained

X Y
Mean 65 67
S.D 2.5 35

Correlationcoefficients 0.8
Findthetworegressionequationsthatareassociatedwiththeabovevalues.
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(For the candidates admitted from 2021 -2022
onwards)B.Sc DEGREEEXAMINATION
Second and Fourth
SemesterAllied:InferentialSt
atistics
(CommonforB.Sc Mathematicsand B.ScMathematics (CA))
Time:ThreeHours Maximum:75Marks

Part—A (15x1=15
Marks)AnswerALL Questions
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1. Themethodofobtainingthemostlikelyvalueofthepopulationparameterusingstatisticiscalled
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10.

11.

13.

14.

15.

16.
17.
18.
19.
20.

(a) estimation (b)estimator (c)biasedestimate
An estimatorisasamplestatisticusedto estimatea

(d)standarderror
(d)census
(d)consistency
(d)Karl Pearson

(d)statistic

(d)confidence
(d)Mean

(d) One or

(d)alltheabove

(a) samplesize (b)biased estimate (c)populationparameter
isarelativeproperty,whichstatesthatoneestimatorisefficientrelativetoanother.
(a) efficiency (b)sufficiency (c)unbiased
Themethodofmaximumlikelihoodestimatorswhichwasinitiallyformulatedby
(a) R.A Fisher (b)C.R Rao (c)C.FGauss

The methodof momentsisamethodof ofpopulationparameters.

(a) estimation (b)evaluate (c)equal
Anestimateofapopulationparametergivenbytwonumbersbetweenwhichtheparameterwouldbeexpect
edto lieiscalled oftheparameter.

(a) pointestimate (b)anintervalestimation (c)standarderror
Ameasurecharacterizingasamplesuchas’s’iscalled

(a) Population (b)Statistic (c)Universe
Alternativehypothesisis

(a) AlwaysLeft Tailed  (b)AlwaysRight Tailed (c)AlwaysOne Tailed
TwoTailed

Areaofthecriticalregion dependson

(a) Size oftypel error  (b)Sizeoftypellerror (c)sampling error
Largesampletheoryisapplicablewhen

(a)n>30 (b)n<30

(c)n<100 (d)n>100
Largesampletestisapplicable,whentheparentpopulationis

(a) normaldistribution (b)binomialdistribution
(c)Poisson distribution (d)noneofthese

12. Inatestifzp<z.,whatisyour conclusion aboutthenullhypothesis?

(a) rejected Hg (b)accepted Hg
(c)significant (d)notsignificant
t —distribution rangefrom

(a) otol (b)-1to1l

(c)oto oo (d)—ootooo
Chi-squaredistributionis distribution.

(a) continuous (b)multimodal
(c)discrete (d)symmetrical
Ifnisthedegreeoffreedomofchi-squaredistributionthenitsvarianceis

(@)n (b)n—1

(c)2n (d)n+1

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

StateRao-Blackwell theoremandmentionitsimportance.
Explainthemethodsofestimation.

Write ashortnoteonType lerrorand Type llerror.
Explaintheprocedureofthetestofsignificanceforsinglemeanforlargesamples.
Whatarethe characteristicsofChi-squaretest?

PART-C(5x10=50Marks)
AnswerALLQuestions
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21. (a)StateandproveCramerRaoinequality.

(Or)

(b)Explainthefollowing(i)Consistency(ii)Unbiasedness(iii)Efficiency(iv)Sufficiency.

22. (a)Explain maximumlikelihoodestimationandmethodofmoments.

(Or)

(b)State thepropertiesof MLEmethodofestimator.

23. (a)Explain (i)Simplehypothesis(ii)Criticalregion(iii)Powerof atest.

(Or)

(b)StateandproveNewman PearsonLemma.

24. (a) 1000 articles from a factory A are examined and found to have 3% defectives. 1500 similar
articlesfromasecondfactoryBarefoundtohaveonly2%defectives.Canitbereasonablyconcludedthat
theproduct ofthefirst factory isinferiortothe second?

(Or)

(b) The means of two large samples of 1000 and 2000 items are 67.5 cms and 68.0 cms
respectively.Can the samples be regarded as drawn from the population with standard deviation
2.5 cms. Testat 5% levelofsignificance.

25. (a) Two random samples drawn from two normal populations
areSample 1:20162627222318 241925
Samplell:273342353234382841433037
Obtain the estimates of the variance of the population and test 5% level of significance,
whetherthetwopopulationshavethesame variance.

(Or)

(b) Out of 800 persons, 25% were literates and 300 had travelled beyond the limits of their
district40% of the literates were among those who had not travelled. Test of 5% level whether
there isanyrelation betweentravelling andliteracy.

3k 3k 3k sk sk 3k sk sk ok sk k ok
(For the candidates admitted from 2021 -2022
onwards)B.Sc DEGREEEXAMINATION
FirstandThirdSemester
Allied: Business Statistical Methods and Their Applications —
I(Common forBCA,B.ScComputer ScienceandB.Sc (IT))
Time:ThreeHours Maximum:75Marks
Part—A (15X1=15
Marks)AnswerALL Questions
1. Theoriginofstatisticscan betracedto
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

(a) state (b)commerce (c)economics
Tabulationfollows

(a) classification (b)numericalvalues (c)rows
Squaresare_____dimensionaldiagrams

(a) one (b)two (c)three
Meanisameasure of

(a) location (b)dispersion (c)correlation
Thepositionalmeasureof centraltendencyis

(a) A.M (b)median (c)G.M
Modeof theseriesis12,5,10,9,3,6

(@) 6 (b)9 (c)Nomode
Sumofthedeviationsaboutmeanis

(a) minimum (b)maximum (c)zero
Themeanofsquared deviationsaboutthemeaniscalled

(a) standarddeviation (b)variance (c)mean deviation
Whichofthefollowingisaunitlessmeasureofdispersion?

(a) standarddeviation (b)meandeviation (c)coefficient variation
Limitsforcorrelationcoefficientis

(a)—1=<r<i (b)0<r<i (c)—1<r<0
If).d2=0,thenrankcorrelationis

(a)o (b)1 (c)-1

Ina straightlineequationY=a+bX,thenconstant‘b’representthe

(a) Interceptofthe line(b)slopeofthe line (c)mean
Mathematicalprobabilitymayalsobetermed as probability.
(a) statistical (b)classical (c)empirical
Probabilitycantakevaluesbetween

(a) -1and1 (b) 0and1 (c)less thanl
Iftwodicearethrown,thentheprobabilitythatthe sumisgreaterthan8is
(a)1/3 (b)1/2 (c)5/18

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

Whatdoyoumeanbytabulation?Mention itsobjectives.
Explainthe propertiesofa goodaverage.
Explaincoefficientof variation.

Explaintheconceptsof correlationandregressionandstatetheirnumericalmeasures.

Stateandprovetheadditiontheoremonprobability.
PART-C(5x10=50Marks)
AnswerALLQuestions

(a)Explain indetailaboutscopeofstatisticsanditslimitations.
(Or)
(b)Drawasuitablediagramforthefollowingitems.

ltemsofExpenditure | FamilyA | FamilyB

Food 16,000 | 12,000
Clothing 8,000 6,000
Rent 6,000 5,000
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(d)industry
(d)columns
(d)four

(d) regression
(d)H.M

(d)3

(d)one

(d) range

(d) range
(d)—1<r<2
(d) 0.05
(d)correlation
(d)posteriori
(d)greaterthanl

(d)7/18



22.

23.

24,

25.

LightandFuel 2,000 1,000
Miscellaneous 8,000 6,000
(a)Calculatethemean,medianand modeforthedatagivenbelow:
DailyEarnings
(inRs.)
No.of Persons 3 8 14 30 36 28 16 10 5
(Or)
(b)Calculategeometricmeanandharmonicmeanforthefollowingdata:
Marks 20[30(40|50| 60|70

No.ofStudents | 8 |12 |20]| 10| 6 | 4

(a)Calculatethemeandeviationforthefollowingdata:
Valueofx | 2-4|4-6| 6-8| 8-10

Frequency | 3 4 2 1

(Or)
(b)Calculatecoefficientofvariationforthefollowingdata:
Classinterval | 10-20 | 20-30 | 30-40 | 40-50 | 50-60

Frequency 8 10 12 8 4

(a)Thefollowingaretheranksobtainedby10studentsinStatisticsandMathematics.FindtheRankcorrelatio
n co-efficient.

50-53 | 53-56 | 56-59 | 59-62 | 62-65 | 65-68 | 68-71 | 71-74 | 74-77

Statistics 1/2|3|4|5|6[|7| 8 |9] 10
Mathematics 1/4/2|5|3|9|7|10|6]| 8
(Or)
(b)Computethetworegressionequationsfromthefollowingdata.
X 10 12 13 12 16 15
Y 40 38 43 45 37 43
(a)Aboxcontaining5green,6red,and4yellowballs,Aballisdrawnatrandomfromaboxanddeterminethepro
babilitythattheballdrawnis(i)green(ii)Red(iii)yellow(iv)GreenorRed
(v)notyellow.

(Or)
(b)Abagcontainséredand8blackballs.Anotherbagcontains7redand10blackballs.Abagisselectedandaballis
drawn.Findtheprobabilitythatitisaredball.

%k >k %k >k %k %k %k ok %k %k *k *
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onwards)B.Sc DEGREEEXAMINATION
SecondandFourthSemester
Allied: Business Statistical Methods and Their Applications —
lI{Common forBCA,B.ScComputerScienceand B.Sc (IT))
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1.

Part—A (15X1=15
Marks)AnswerALL Questions

Asetofnumericalnumbersassignedto asamplespaceiscalled
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

(a) randomsample
(c)randomexperiment
Probabilitymassfunctionisalways

(a)0 (b)greaterthan0 (c)greaterthanequaltoO
Mathematicalexpectationofarandomvariable ‘X’isknownas

(a) mean (b)median (c)mode
Themeanofabinomialdistributionis

(a) np (b)npq (c)pq
Thevarianceofabinomialdistributionis2.ItsS.D is

(a)2 (b)a (c)o.5

ThestandarddeviationofPoissondistributionwithparameterAis
(a)A (b)A2 (VA
Normaldistribution isa
(a) continuousdist.
Thenormalcurveis

(a) bellshaped (b)U —shaped
Thenormalequationsintheseconddegreeparabola are
(a)2 (b)3 (c)4
Themeasurecharacterizing a samplesuchas Xrsis called

(a) universe (b)population (c)mean

(b)discretedist. (c)both

(c)J — shaped

Rejectingthehypothesisit istrueiscalled

(a) typelerror (b)typellerror (c)both(a)&(b)
Largesampletheoryisapplicablewhen

(a)n>30 (b)n<30
(c)n<100 (d)n>100

t —distribution rangefrom

(a) otol (b)-1to1
(c)oto oo (d)—ootooo

Chi-squaredistributionis

(a) continuous (b)multimodal

(c)discrete (d)symmetrical

Ina3x2contingencytable,there are cells
()12 (b)9
(c)8 (d)6

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

Define(i)RandomVariable(ii)MathematicalExpectation.

Obtainthebinomialdistributionforwhichmeanis10 andvarianceis5then findP(x<3).

WriteashortnoteonNormaldistribution.
Explain (i)NullHypothesisand(ii)StandardError.
Statethepropertiesoft-distribution.

PART-C(5x10=50Marks)
AnswerALLQuestions
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(b)random variable
(d)randomnumbers

(d)less thanO
(d)probability
(d)ng

(d)V2

(d)ng
(d)none
(d)L — shaped
(d)1
(d)statistic

(d)sampleerror



21.

22.

23.

24,

25.

(a)StateandproveadditiontheoremofMathematicalExpectation.
(Or)

(b)Findthemeanandvarianceforthegivenprobabilitydensityfunction”

X

;0<x<1f(x
)={2—x;1<x<2

0 ;otherwise

(a)Asetofthreesimilarcoinsaretossed100timeswiththe followingresults:

No.ofheads | 0 | 1 | 2 |3
Frequency |36 (40|22 |2

Fitabinomialdistribution.
(Or)
(b)Derivethe meanandvariance forPoissondistribution.
(a)lftherandomvariable Xisnormallydistributedwithmeanl12andstandarddeviation4.Find
(i)P(x=20)(ii) P(x<20)(iii)P(0<x<12).
(Or)

(b) Fita parabola oftheform y=a+bx+cx?2.
x|{1/2(3|4|5|6|7| 8|9
y|l2|6(7|8|10|11|11|10|0
(a) Write the test procedure for testing the significance ofdifference between the sample means

andpopulationproportions.
(Or)

(b) A college conducts both day and night classes intended to be identical. A sample of 100
daystudents yields examination results as under: X1 = 72.4 and o1 = 14.8, a sample of 200
nightstudents yields examination results as under: X2 = 73.9 and o1 = 17.9,Are the two means
arestatisticallyequal at10% level?

(a)Tenflower stemsarechosenatrandomfromapopulationandtheirheightsarefoundto be
(incms)63,63,66,67,68,69,70,70,71and71.Discusswhether themeanheightofthe populationis
66cms.

(Or)

(b) Out of 800 persons, 25% were literates and 300 had travelled beyond the limits of their
district40% of the literates were among those who had not travelled. Test whether there is any
relationbetweentravellingandliteracy at5%level

%k %k 3k 3k %k %k %k %k %k %k k *k

(For the candidates admitted from 2021 -2022
onwards)B.Sc DEGREEEXAMINATION
First and Third
SemesterAllied: Statistical
Methods -
I(CommonforGeography)

Time:ThreeHours Maximum:75Marks

1.

Part—A (15X1=15
Marks)AnswerALLQuestions

Fromwhichlanguagethewordstatisticsisderived
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(a) greek (b)latin (c)english (d)hindi
2.  Tabulationfollows
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

(a) classification (b)numericalvalues (c)rows
Squaresare dimensionaldiagrams
(a) one (b)two (c)three

Meanisameasure of

(a) location (b)dispersion (c)correlation
Thepositionalmeasureof centraltendencyis

(a) A.M (b)median (c)G.M
Modeoftheseries12,5,10,9,3, 6is

(@) 6 (b)9 (c)Nomode
Rangeis

(a) L-S (b)L+S (c)L-S/L+S
Variance isthe ofStandarddeviation.

(a) cube (b)equal (c)square

Whichofthefollowingisaroughmeasure ofdispersion?
(a) standarddeviation (b)meandeviation
Limitsforcorrelationcoefficientis

(c)coefficient variation

(a)—1=<r<1 (b)0<r<1 (c)—1<r<0
If)d2=0, thenrankcorrelationco-efficientis
(a)o (b)1 (c)-1

Ina straightlineequationY=a+ bX,thenconstant‘b’representsthe

(a) Interceptofthe line(b)slopeofthe line (c)mean
Statistical probabilitymayalso betermedas probability.
(a) mathematical (b)classical (c)empirical

Probabilitycantakevaluesbetween

(a) -1and1 (b) 0and1 (c)less thanl
Iftwodicearethrown,thentheprobabilitythatthe sumisgreaterthan8is
(a)1/3 (b)1/2 (c)5/18

PART —B(2x5=10Marks)
AnsweranyTWOQuestions
Whatarethemainpartsof anidealtable?Explain.
Whatarethemeasuresofcentraltendency?
Whatarethe meritsanddemeritsof range?
Statethepropertiesof regressioncoefficients.
Findtheprobabilitythataleapyearselectedatrandomwillcontain53Sundays.

PART-C(5x10=50Marks)
AnswerALLQuestions

(a)Whatdomeanbystatisticsandwriteitslimitations.
(Or)
(b)Drawasuitablediagramforthefollowingitems.

Year CompanvA P"Ofit company B
1998 195 80
1999 200 87
2000 165 45
2001 140 32

(a)Calculatethemean,modeforthedatagivenbelow:
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(d)columns
(d)four

(d) regression
(d)H.M

(d)3
(d)L+S/L-S
(d)squareroot
(d) range
(d)—1<r<2
(d) 0.05
(d)correlation
(d) priori
(d)greaterthanl

(d)7/18



Classintervals | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Frequency 8 12 20 10 7 3
(Or)

(b)CalculatetheMedianandHarmonicMeanforthefollowingdata:
X2 3|4]|5|6|7

F|8|12|120,10|6 |4

23. (a) Calculate the quartile deviationfor the following
data:180,1050,250,1400,490

(Or)
(b)Calculatecoefficientofvariationforthe followingdata:
Classinterval | 10-20 | 20-30 | 30-40 | 40-50 | 50-60

Frequency 8 10 12 8 4

24. (a)Calculatecoefficientofrankcorrelationforthefollowingdata:
Priceof Tea 88 | 90 | 95 | 70 | 60 | 75 50
Priceofcoffee 120 | 134 | 150 | 115 | 110 | 140 | 100
(Or)
(b)Computethetworegressionequationsfromthefollowingdata.
X 1 2 3 4 5 6
Y 4 8 12 15 17 23
25. (a)Stateandproveadditiontheoremofprobability.
(Or)
(b)Abagcontainséredand8blackballs.Anotherbagcontains7redand10blackballs.Abagisselectedandaballis
drawn.Findtheprobabilitythatitisaredball.

% %k %k %k ok 3k %k ok %k %k *k *

(For the candidates admitted from 2021 -2022
onwards)B.Sc DEGREEEXAMINATION
Second and Fourth
SemesterAllied: Statistical
Methods -
lI{CommonforGeography)
Time:ThreeHours Maximum:75Marks

Part—A (15x1=15
Marks)AnswerALL Questions

1.  Apopulationconsistingofunlimitednumberofunitsiscalled
(a) infinitepopulation  (b)finitepopulation (c)census (d)sampling
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

Thelistofalltheitemsof apopulationisknownas

(a) sampling (b)sample size (c)sample frame (d)samplingunit
Forhomogeneouspopulation samplingisbetterthanstratifiedrandomsampling.

(a) systematic (b)simplerandom (c)completeenumeration (d)survey
Alternativehypothesisis

(a) alwayslefttailed (b)alwaysrighttailed (c)onetailedortwotailed (d) always
onetailed

Whenthehypothesisisfalse andthetest acceptsitiscalled

(a) typelerror (b)typellerror (c)both (a)&(b) (d)samplingerror
Largesampletheoryisapplicablewhen

(a)n>30 (b)n<30 (c)n<100 (d)n>100
Student’st-testisapplicablein caseof

(a) largesamples (b)more samples (c)smallsamples (d)equalsamples
Pairedt-testisapplicableonlywhentheobservationsare

(a) paired (b)correlated (c)equalinnumber (d)unequal
Chi-squaredistributionis

(a) continuous (b)multimodal (c)discrete (d)symmetrical
Analysisofvariance(ANOVA)isoneofthestatisticaltoolsdevelopedby

(a) Alfred (b)Fisher (c)Cowdon (d)A.LBowley
Inthecaseofone-wayclassificationthetotalvariationcanbesplitinto

(a) Twocomponents (b)Three components (c)Fourcomponents (d)onecomponent
With 90, 35, 25 as TSS, SSR and SSC respectively in case of two way classification, SSE

is(a)50 (b)40 (c)30 (d)20
Atimeseriesconsistsof

(a) twocomponents (b)threeComponents (c)fourcomponents (d)
fiveComponents

Anadditivemodeloftimeserieswithcomponents,T,S,Candlis

(@) Y=TxSxCxI (b)Y=T+S +C+l (c)Y =TxS+CxI (d)Y=TxS xC+l
Periodicchanges inabusinesstime seriesarecalled

(a) seculartrend (b)seasonal (c)irregular (d)cyclic

PART —B(2x5 =10Marks)

AnsweranyTWOQuestions
Writetheadvantagesanddisadvantagesofrandomsampling.
Defineparameterandstatistic.
Explaintheterm’Degreesoffreedom’andLevelofSignificance.
Stateallthe assumptionsinvolved inanalysisofvariancetechnique.
Discussirregularvariationinthecontextoftimeseries.

PART-C(5x10=50Marks)

AnswerALL Questions

(a)Explaintheprobabilityandnon-probabilitysampling?
(Or)
(b)Discusstheprocedure ofstratifiedrandom sampling.Giveexamples.
(a)Writethetestprocedurefortestingsignificancedifferencebetweentwoproportions.
(Or)
(b)Anexaminationwasgiventotwoclassesconsistingof40and50studentsrespectively.Inthefirstclassthem
eanmarkwas74withastandarddeviationof8,whileinthesecondclassthemean
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markwas78withastandarddeviationof7.Isthereasignificantdifferencebetweentheperformancesoft
hetwoclassesata levelof significanceof0.05?

23. (a) A group of 5 patients treated with medicine ‘A’ weigh 42, 39, 48, 60 and 41 kgs, second group of
7patients from the same hospital treated with medicine ‘B’ weigh 38, 42, 56, 64, 68, 69 and 62
kgs.Do you agreewith the claim thatmedicine’B’increasesthe weightsignificantly?

(Or)

(b) Out of 800 persons, 25% were literates and 300 had travelled beyond the limits of their
district40% of the literates were among those who had not travelled. Test whether there is any
relationbetweentravellingandliteracyat 5% level.

24. (a)Distinguishbetweenone-wayclassificationandtwo-wayclassification.

(Or)

(c) The following table gives the number of refrigerators sold by 4 salesmen in three months

May,JuneandlJuly.Carryoutanalysisofvariance.

Salesman
A B C D
May 50 | 40 | 48 | 39
June 46 | 48 | 50 | 45
July 39 | 44 | 40 | 39
25. (a)Calculate threeyearlymovingaverageofthefollowingdata:

Months

Year 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Sales(inlakhs) | 15 18 17 20 23 25 29 33 36 40
(Or)

(d) ObtainseasonalfluctuationsfromthefollowingQuarterlyoutputofcoalforfouryears.
Year | 2000 | 2001 | 2002 | 2003
I 65 58 56 61
Il 58 63 63 67
1l 70 59 56 52
v 60 55 51 58

%k %k 3k 3k %k %k %k %k %k %k k k

(For the candidates admitted from 2021 -2022
onwards)B.Sc DEGREEEXAMINATION
ThirdSemesterAllie
d:Bio-Statistics
(CommonforB.Sc.Bio-TechnologyandBio-Chemistry)
Time:ThreeHours Maximum:75Marks

Part—A (15x1=15
Marks)AnswerALL Questions

1. Theapplicationofstatisticalmethodsinbiologyiscalled
(a) statisticsinbiology (b)statistics inscience (c)biostatistics (d)allthe above
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2. Numberoffruitsin atreeis
(a) discrete variable (b)continuousvariables (c)quantitativevariable
3. Piediagramisa dimensionaldiagram.
(a) one (b)two (c)three
4. isthatvalueofthevariatewhichdividesthegroupintotwoequalparts.
(a) mean (b)median (c)mode
range5. Modeforl,2,3,4,5,6,7is
(a) 6 (b)o (c)Nomode
6. Geometricmeanfortwo numbers(1/16)and (4/25)is
(a)1/10 (b)1/100 (c)10
7. Rangeiscalculatedbyusing
(a) L-S (b)L+S (c)L-S/L+S
8.  The variatevalueswhichdivideaseriesintofourequalpartsarecalled
(a) quartiles (b)deciles (c)percentiles
9. Themeanofsquared deviationsaboutthemeaniscalled
(a) standarddeviation (b)meandeviation (c)coefficient variation
10. Limitsforcorrelationcoefficientis
(a)—1=ri (b)0<r<i (c)—1=<r<0
11. Rankcorrelationwasfoundby
(a) Pearson (b)Spearman (c)Galton
12. Ifthetworegressioncoefficientsarenegativethenthecorrelationcoefficientsis
(a) positive (b)negative (c)zero
13. Whenthedifference is ,thenullhypothesisisrejected.
(a) notsignificant (b)significant (c)proportion
14. Student’st-testisapplicablein caseof
(a) largesamples (b)more samples (c)smallsamples
15. The valueofxzvariesfrom
(a)Oto1l (b)Oto-1 (c)0to -0
PART —B(2x5=10Marks)
AnsweranyTWOQuestions
16. Whatarethemainobjectivesofclassification?
17. Whatarethecharacteristicsforanidealaverage?
18. Whatarethemeritsanddemeritsofgeometricmean?
19. Whataretheusesofspearman’scoefficientofrankcorrelation?
20. Explainlargeandsmallsampletests.
PART-C(5x10=50Marks)
AnswerALLQuestions
21. (a)Definetabulationandwritetheusesoftables.

(Or)

(d)none
(d)four
(d)

(d)2
(d)100
(d)L+S/L-S
(d)median
(d) range
(d)—1<r<2
(d)Fisher
(d)one
(d)ratio
(d)none

(d)0 tooo

(b) The following table provides the relative frequencies of blood lead concentrations for two
groupsof workers in Canada, one examined in 1979 and the other in 1987. Plot the histogram

andfrequencypolygon foreach yearonseparategraphs.

Blood Relativefrequency(%)
Lead(mg/ 1979 1987
dL)

0-19 11.5 37.8
20-29 12.1 14.7
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30-39 13.9 13.1
40-49 15.4 15.3
50-59 16.5 10.5
60-69 12.8 6.8
70-79 8.4 1.4
80-89 9.4 0.4
22. (a)Calculatethemean,medianand modeforthedatagivenbelow:
Classinterval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Frequency 3 8 12 17 6 4
(Or)
(b)Findthe G.MandH.M forthefollowingdata:
X|11|12|13| 14| 15
F| 3|7 |8 ]| 5]|2
23. (a)Write shortnoteson(i)Range (ii)Quartiledeviationand (iii))Meandeviation
(Or)
(b)Calculatethestandarddeviationforthe followingdata:
Classinterval | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Frequency 8 10 12 8 4
24. (a)Calculatecoefficientofcorrelationbetweenpriceandsupply
Price 8 10 15 17 20 22 24 25
Supply 25 30 32 35 37 40 42 45
(Or)
(b)Computethetworegressionequationsfromthefollowingdata.
X 1 2 3 4 5 6
Y 4 8 12 20 32 52
25. (a) The mean lifetime of 100 fluorescent light bulbs produced by a company is computed to be
1570hours with a standard deviation of 120 hours. If p is the mean lifetime of all the
bulbsproducedby the company, test the hypothesis p = 1600 hours against the alternative
hypothesis pu # 1600hoursusinga5% levelofsignificance.
(Or)
(b)Certainpesticideispackedintobagsbyamachine.Arandomsampleofl0bagsisdrawnandtheircontents
arefoundto weigh(in kg)asfollows:50,49,52,44,45,48,46,45, 49,and45.
Test iftheaveragepackingcanbetakento be50kg.
3k 3k 3k sk sk 3k sk %k ok sk ko k
(For the candidates admitted from 2021 -2022
onwards)B.ComDEGREEEXAMINATION
ThirdSemesterAllied:
BusinessStatistics —I
(CommonforB.Com,B.Com(CA), B.Com(CS))
Time:ThreeHours Maximum:75Marks
Part—A (15X1=15
Marks)AnswerALL Questions
1. Rawdatameans
(a) primarydata (b)secondarydata (c)well classified data (d)information
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2. Theheadingsoftherowgiveninthefirstcolumnofatableare called

(a) stubs (b)captions (c)titles (d) foot
note3. Findthemode:7,10,15,12,7,14,24,10,7,20,10

()7 (b)10 (c)7&10 (d)20
4.  If the minimum valueinasetis9and itsrange is57,themaximumvalueofthesetis

()33 (b)66 (c)48 (d)24
5.  Thevariatevalueswhichdivideaseriesintofourequalpartsare called

(a) quartiles (b)deciles (c)percentiles (d)median
6. The meanofabsolutedeviationsfrom anaverageiscalled

(a) meandeviation (b)standarddeviation (c)quartiledeviation (d)mean
7.  Ifr =0,theCov(x,y)is

(a)o (b)1 (c)-1 (d)0.5
8.  Rankcorrelationwasfoundby

(a) Pearson (b)Spearman (c)Galton (d)Fisher
9. Regression coefficientisindependentof

(a) scale (b)origin (c)bothscale andorigin (d)none
10. Indexnumbers are averages.

(a) specified (b)positional (c)weighted (d)special
11. Theconditionforthetimereversaltesttoholdgoodwithusualnotationsis

(a)Po1xP10=1 (b)P1oxPp1=0 (c) Po1/P10=1 (d)Po1+P10=1
12. FindLaspeyre’sindexifPassche’s indexis130andBowley’sindexis142.5

(a)155 (b)136.25 (c)272.5 (d)138.42
13. Atimeseriesinaset ofvalues arrangedin order

(a) chronological (b)geographical (c)qualitative (d)allthe above
14. Irregularvariationin atime seriescanbedueto

(a) trend variations (b)seasonalvariations (c)unpredictablecauses (d)cyclic variation
15. Seasonalindices maybefoundoutbyusing

(a) graphicmethod (b)movingaverage method (c)simpleaveragemethod (d)none

PART —B(2x5=10Marks)
AnsweranyTWOQuestions
16. Writeanessayondifferenttypesofclassification.
17. Mentionthecharacteristicsofgoodmeasuresofdispersion.
18. Whatarethetypes ofcorrelation?Explain.
19. Explainindexnumbersanditstypes.
20. Writeashortnoteonirregularvariation.
PART-C(5x10=50Marks)
AnswerALLQuestions

21. (a)CalculateArithmeticMean,GeometricMeanandHarmonicMeanforthefollowingdata.

C.l1]1-10| 11-20 | 21-30 | 31-40 | 41-50 | 51-60 | 61-70 | 71-80 | 81-90 | 91-100
F 3 7 13 17 12 10 8 8 6 6
(Or)
(b) CalculatetheModeforthefollowingdata.
Values | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Frequency 3 2 1 7 3
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22. (a)FindcoefficientofQuartileDeviationforthefollowingdata:

X | 250|300 | 325 | 350 | 375 | 400 | 600
F| 20 | 14 6 26 9 13 4
(Or)
(b)FromthefollowingtablecalculatetheKarl-Pearson’sCoefficientofSkewness.
Profit(inLakhs) | 10-20 | 20-30 | 30-40 | 40-50 | 50-60
No.of Companies 18 20 30 22 10

23. (a)CalculateSpearman’sRankCorrelationCoefficientforthefollowingdata:

X|15|20|28 |12 |40 | 60| 20| 80

Y|[40[30|50|30|20|10|30|60
(Or)

(b)Computethetworegressionequationsfromthefollowingdata.

X 10 12 13 12 16 15

Y 40 38 43 45 37 43

24. (a)Explain TimereversalandFactorreversaltest.
(Or)

(b)  Construct price index number from the following data by applying,

(i) Laspeyre’sMethod  (ii)Paasche’sMethodand(iii)Fisher’sMethod

Commodities 1999 1998
Price | Quantity | Price | Quantity
A 4 6 2 8
B 6 5 5 10
C 5 10 4 14
D 2 13 2 19
25. (a)Calculate3yearlymovingaveragesof thefollowingdata.
Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Sales(Units) | 21 22 23 25 24 22 25

(Or)

(b)Fitastraightlinetrendbythemethodofleastsquaretothefollowingdataandalsoestimatethetrend value

oftheyear1985.

Year 1979 | 1980 | 1981 | 1982 | 1983
Production | 100 | 120 | 140 160 | 180

%k 3%k 3k 3k %k %k %k %k %k %k k *k

(For the candidates admitted from 2021 -2022
onwards)B.Comand B.Com(CA)DEGREEEXAMINATION
FourthSemesterAllied:
BusinessStatistics—lII
(Common forB.Com,B.Com(CA),B.Com(CS))
Time:ThreeHours

Part—A (15X1=15
Marks)AnswerALL Questions

1.  If thenumberofrowsand number of columnsofamatrixareequalthen itiscalled a
(a) unitmatrix (b)scalarmatrix (c)square matrix

169

Maximum:75Marks
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10.

11.

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

A Square matrixAissaidtobe singular,if |A|=

(a)o . (b)1 (c)less thanO (d)lessthan1

Thevalueof | 1 lis

(a)1 (b)2 (c)3 (d)-1

The commondifferenceofthesequence5,8,11,14, ...is

(a)3 (b) -3 (c)5 (d)o

Whichofthefunctionsymboliscalledbackwarddifference?

(a)A (b)A (c)6 (d)e

Lagrange’sinterpolationformulacanbeusedfor

(a) equalintervals only(b)unequalintervalsonly (c)both(a)and(b) (d)none ofthese

Thesumoftheprobabilityofaneventandnon-event is

(a)o (b)1 (c)0tol (d)-1

Iftheoutcomeofoneeventdoesnotinfluenceanothereventthenthetwoeventsare

(a) mutuallyexclusive  (b)dependent (c)independent (d)notmutually

Theprobabilityofdrawing aspadefrom apackof cardis

(a)1/52 (b)1/13 (c)4/13 (d)1/4

Linearprogrammingproblemswhichinvolveonlytwovariablescanbesolvedby

(a) graphicmethod (b)simplexmethod (c)Big-Mmethod (d)none ofthese

Asolutionwhichmaximizesorminimizesthegiven LPPiscalled

(a) asolution (b)afeasiblesolution (c)an optimal solution (d)none ofthese
12. ItshouldbenotedthattheoptimalvalueofLPPoccursatthecornerpointsofthefeasibleregion

(a) solution (b)optimalsolution (c)feasiblesolution (d)no solution

North-WestCornerrefersto

(a) topleft corner (b)toprightcorner

(c)bottomright corner (d)bottomleftcorner

Solutionfortransportationproblemusing method is mostly nearer to an optimal

solution.(a)NWCM (b)LCM (c)VAM (d)RowMinima

Inanassignmentprobleminvolvingfourworkers&threejobs,totalnumberofassignmentspossibleare

(a)a (b)3 (c)7 (d)12

PART -B(2x5=10Marks)
AnsweranyTWOQuestions
Define(i)ScalarMatrixand(ii)Determinant
DefineSequenceandSeries.
DefineMutuallyExclusiveEventsandindependentEvents.
StatethecharacteristicsofstandardformofLPP.
DistinguishbetweenTransportationProblemandAssignmentProblem.
PART-C(5x10=50Marks)
AnswerALLQuestions

1 2 0 -1 1 14

(a)lfA=> 1 1+andB:* L 2b thenshowthat(AB)  =BA.

(Or)
(b)Solvebyusingmatrixinversionmethod: 3x-2y+3z= 8,2x+y-z =1,4x-3y+2z=4
(a)Findthesumoftheseries7+77 +777 +...

(Or)
(b)UselLagrange’sformulaandestimatefromthefollowingdataforthenumberofworkersgettingincomenotexce

eding Rs.26permonth.
‘ Incomenotexceeding(Rs.) ‘ 15 ‘ 25 ‘ 30 ‘ 35 \
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23.

24.

‘ No.of Workers ‘ 36 ‘ 40 ‘ 45 ‘ 48 ‘
(a)Stateandprovetheadditiontheoremonprobability.
(Or)

(b)AprobleminmathematicsisgiventothreestudentsDayanand,RameshandNareshwhose

chancesofsolvingitaresolv %,13,—14— respectively.Whatistheprobabilitythattheproblemwillbe

ed?
(a)SolvethefollowingLPPbythegraphicalmethod
MaximizeZ=3x1+
2x2Subject to
—2x1+x2<1
X1<2
X1+x2<3andx1,x2=>0

(Or)
(b)SolvethefollowingLPP bysimplexmethod
MaximizeZ=6x1+2x25u
bjectto
X1+x2<54
x1—X2<2andx1,x2=>0

25. (a)Explain Vogel’sapproximationmethodbyobtaininginitialfeasiblesolutionofthefollowingT.P.
D1 D2 D3 D4 Supply
01 2 3 11 7 6
02 1 0 6 1 1
03 5 8 15 9 10
Demand 7 5 3 2
(Or)
(b)SolvethefollowingassignmentproblemfortheCellvaluesrepresentcostofassigningjobA,B,CandDtothe
machinesl,ll, Ill and IVaregiven below.
Machines
(I | 1 | I A}
A 10 12 19 11
Jobs
B 5 10 7 8
Cc 12 14 13 11
D 8 15 11 9
3k 3k 3k sk 3k sk skook sk kok sk
(Forthecandidatesadmittedfrom2021-2022onwards)
B.A DEGREE
EXAMINATIONThirdS
emester
Allied:StatisticalMethodsforEconomics
Time:ThreeHours Maximum:75Marks
Part—A (15x1=15
Marks)AnswerALL Questions
1. Theoriginofstatisticscan betracedto

(a) commerce (b)economics (c)statehood (d)econometrics
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2.  Datawhicharenotoriginallycollected
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(a) secondarydata (b)primarydata (c)numericaldata (d)allthe above

3.  Classificationandtabulationarethetwomethodsusedto

(a) presentthedata (b)condensethedata (c)studythedata (d) prepare

thedata
4. Theclassintervalofthecontinuousgroupdatais0-9,10-19,20-29,30-39

(a)10 (b)o (c)4.5 (d)14.5
5.  Whichofthefollowingisonedimensionaldiagram?

(a) bar diagram (b)piediagram (c)eylinder (d)histogram
6.  Whichisthethreedimensionaldiagram?

(a) cube (b)cylinder (c)sphere (d)alltheabove
7.  Withthe helpofhistogramwe candraw

(a) frequencypolygon (b)frequencycurve (c)frequencydistribution (d)allthe above
8.  Morethanandlessthantype Ogivesare intersectatapointof

(@) mean (b)median (c)mode (d)alltheabove
9. curveisgraphicalmethodofstudyingdispersion.

(a) lorenz (b)frequency (c)Ogives (d)histogram
10. Meanfor2,4,6,8,10 is

(a)a (b)6 (c)8 (d) 10
11. Shoesizeofmostofthepeoplein IndiaisNo.7 whichmeasureofcentralvaluedoesisrepresented?

(a) mean (b)median (c)mode (d) all the
abovel2. Findthemode13,23,33, 43,41,31,23,11

()13 (b)23 (c)33 (d)31
13. Coefficientofrange is

(a) L-S/L+S (b)L-S (c)L+S (d)L+S/L-S
14. deviationisalsocalledRoot-MeanSquareDeviation.

(a) Quartile (b)mean (c)standard (d)alltheabove
15. IfVariance is36,thenthe valueofstandarddeviationis

(a)8 (b)9 (c)6 (d)4

PART -B(2x5=10Marks)
AnsweranyTWOQuestions
16. Writedowntherulesfortabulation.
17. Whatarethesignificanceofdiagrams?
18. WhatisLorenzCurve?
19. Givemeritsanddemeritsofmode.
20. Definequartiledeviationandcoefficientofquartiledeviation.
PART-C(5x10=50Marks)
AnswerALLQuestions
21. (a)Explain the scope of statistics in
economics.(Or)

(b) Whatarethepointsthataretobeconsideredintheuseofprimarydata?

22. (a)Representthefollowingdatabyapercentagebardiagram.

Particulars FactoryA | FactoryB
Sellingprice 400 650
Quantitysold 240 365
Wages 3500 5000
Materials 2100 3500
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‘ Miscellaneous ‘ 1400 ‘ 2100
(Or)
(b)DrawaPiediagramfor thefollowingdataofsugar inquintalsof variouscountries.

ProductionofSugar
Country . .
(inquintals)
Cuba 62
Australia a7
India 35
Japan 16
Egypt 6
23. (a)Forthefollowingdata,drawahistogram.
Classinterval | 21-30 | 31-40 | 41-50 | 51-60 | 61-70 | 71-80
Frequency 6 15 22 31 17 9
(Or)

(b)DrawanOgivecurvefromthefollowingdata:

Classes 90-100 | 100-110 | 110-120 | 120-130 | 130-140 | 140-150| 150-160
Frequency 16 22 45 60 50 24 10
24. (a)Findthemedianforthefollowingdata:

Mid values 5 15 25 35 45 55 65 75
Frequency 7] 10| 15] 17 ] 8 4 6 7
(Or)

(b)Calculatethegeometricmeanandharmonicmeanofthefollowingseriesofmonthlyincomeofabatchforf
amilies180,250, 490,1400,1050.
25. (a)Calculatethecoefficientofmeandeviationforthefollowingdata:

Marks 0-10 | 10-20 | 20-30 | 30-40 | 40-50
No.ofstudents 10 25 30 20 15
(Or)
(b)Findthestandarddeviationforthefollowingdata:
Variable 1 2 3 4 5
Frequency 5 2 5 4 4
3k 3k 3k sk 3k 3k sk sk ok kok ok

(Forthecandidatesadmittedfrom2021-2022onwards)
B.A DEGREE
EXAMINATIONFourth
Semester
Allied:AppliedStatisticsforEconomics
Time:ThreeHours Maximum:75Marks

Part—A (15X1=15
Marks)AnswerALL Questions
1.  Correlationcoefficientisindependentofchangeof
(a)origin (b)scale (c)origin and scale (d)units
2.  Thenatureofcorrelationforshoesize andl.Qis
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(a)positivecorrelation(b)negativecorrelation (c)nocorrelation (d)linear
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10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

21.

Rankcorrelation coefficientisgivenb\é

6Y.d? 6x.d 6y.d3 6Y.d?
(a)1+n3_n (b)1—n3_n (c)1+n3_n (d)1+n3T
Theregressionanalysismeasuresthe ---------------- between Xand Y
(a) independency (b)dependency (c)both(a)&(b) (d) none of
theabove
Thegeometricmenoftworegressioncoefficientsbyyandbyxisequalto
(ar (b)r2 (c)1 (d)o
Ifbxy=—3/2andbyx=—3/2thenthecorrelationcoefficientr’is,
(a)3/2 (b)-3/2 (c)9/4 (d)-9/4
Atimeseriesconsistsof components.
(a) two (b)three (c)four (d)five
Irregularvariationsare
(a) regular (b)cyclic (c)episodic (d)seasonal
Simpleaveragemethodisusedtocalculate
(a) trendValues (b)cyclicVariations (c)seasonalindices (d)seculartrend
Indexnumbersarebarometersof
(a) theplanning (b)thescience (c) aneconomy (d)themodels
Indexnumbershelpinframingof
(a) polices (b)data (c)planning (d)alltheabove
Thebestaverageinthe constructionofindexnumbersis
(a) mean (b)geometricmean (c)harmonicmean (d)none
Datacollectedfromeachandeveryunitofthe populationis called
(a) censusmethod (b)samplingmethod (c)primarydata (d)secondarydata
A sampleisastudyof ofthepopulation
(a) simple (b)parts (c)both(a)& (b) (d) none of
theabove

WhichoneofthefollowingmethodisinProbabilitysampling?
(a) guotasampling (b)snowballsampling (c)systematicsampling (d)none
PART —B(2x5=10Marks)
AnsweranyTWOQuestions
Mentiontheimportantpropertiesofcorrelationcoefficient.

Explaintheconceptofregressionand statetheirnumericalmeasures.
Whatiscyclicalvariation?
Whatismeantbyconsumerpriceindexnumber?Whatareitsuses?
Explainsystematicsampling.
PART-C(5x10=50Marks)
AnswerALLQuestions

(a)CalculatetheKarlPearson’scorrelationcoefficientbetweenthemarks(outof10)instatisticsandmathem
aticsof6students.

Statistics 7146|1938
Mathematics |8 | 5|4 |8 |3 |6
(Or)
(b)Thefollowingaretheranksobtainedbyl0studentsinTamilandEnglish.CalculatetheSpearman’srankcorr

elationcoefficient.

Tamil |12 |3|4(5|6|7| 8 |9]10
English |1 /42 |5|3|9|7|10|6| 8




22. (a)Computethetworegressionequationsfromthefollowingdata.EstimatethevalueofX=3.5what will
bethevalueofY.

X1 |2 |3 |4]5
Y | 3|4 ]|5]|6|7
(Or)

(b) Given the following data, estimate the marks in statistics obtained by a student who has scored
60marks in English. Mean of marks in Statistics = 80, Mean of marks in English = 50, S.D of marks
inStatistics=15,S.D ofmarksinEnglish =10andCoefficientofcorrelation=0.4.

23. (a)Findthetrendforthefollowingdatabythemethodof3 yearlymovingaverage.

Year 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984
Production | 15 21 30 36 42 46 50 56 63 70 74 82
(Or)
(b)Fitastraightlinetrendbythemethodofleastsquarestothefollowingdataandcalculatetrendvalues.Estimateth

esales fortheyear2005.

Year 1993 | 1994 | 1995 | 1996 | 1997
Sales(inlakhs) 4 6 7 8 10
24. (a)Constructpriceindexnumberfromthefollowingdatabyapplying, (i) Laspeyre’sMethod
(i) Paasche’sMethodand(iii)Fisher’'sMethodand(iv)Bowley’sMethod
Commodities 1999 1998
Price | Quantity | Price | Quantity
A 4 6 2 8
B 6 5 5 10
C 5 10 4 14
D 2 13 2 19
(Or)

(b)Calculateindexnumbers fromthefollowingdatatakingpricesof1995asbase:

Commodities | Weight 1pgrSI)CSe)( 1pgrglgcge)(
A 40 16 20
B 25 40 60
C 5 2 3
D 20 5 7
E 10 2 4
25. (a)Whatissampling?Writethemeritsanddemeritsofsampling.
(Or)

(b)Explaintheprobabilitysamplingmethods.

%k 3%k 3k 3k %k %k %k %k %k %k k k

(Forthecandidatesadmittedfrom2021-2022onwards)
B.B.A DEGREE
EXAMINATIONFirstSe
mester
Allied:BusinessMathematicsandStatistics - |
(CommonforB.B.A/B.B.A(RetailManagement)/B.B.A (CA)/B.B.A(International
Business))Time:ThreeHours Maximum:75Marks

Part— A (15x1=15

Marks)AnswerALLQuesti
ons
1. Asequenceissaidtobe in ifitstermscontinuouslyincreaseordecreasebyafixednumber.
(a) A.P (b)G.P (c)H.P (d)series
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2. Inasequenceifeverytermbear tothepreceeding termaconstantratiothenitiscalled ------------------ -- .
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3.

(@) A.P (b)G.P (c)H.P
The reciprocalsofthetermsofan formanH.P.
(@) A.P (b)G.P (c)H.P

series4. [00DO0Jis a

5.

6.

10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

(a) Unit matrix (b)Scalarmatrix (c)Null matrix

[62-3] isamatrixoforder

%‘ah)g:aglueof |1 —115 (b)3x1 (€)1x3
0 0
(a)1 (b)o (c)-1

Thewordstatisticsisderivedfromthelatinword

(a) statistic (b)status
Datawhichareoriginallycollectedis

(a) secondarydata (b) primarydata
Atablewhichcontainsdataontwocharacteristicsiscalled
(a) one waytable (b)two waytable
Whichofthefollowingisameasureofcentralvalue?

(a) Median (b)Deciles (c)Quartiles
Modeisthatvalueinafrequencydistributionwhichpossesses

(@) minimumfrequency(b)maximumfrequency (c)frequencyone

Findthecombinedmeanfor thedatagiven belown;=20,X=4, n,=30,X=3

(c)statista

(c)numericaldata

(c)manifoldtable

(a)3 (b)3.4 (c)3.6
Coefficientofrange is

(a) L-S/L+S (b)L-S (c)L+S
Thestandarddeviation iscommonlydenotedbythe Greekletteris
(a)m (b)p (c)o
IftheStandarddeviationis6,thenthevarianceis

(a)6 (b)36 (c)12

PART-B(2x5=10Marks)
AnsweranyTWOQuestions
DefineSequenceandSeries.
ExplaindifferencebetweenMatrixandDeterminant.
Whatarethefunctionsofstatistics?
Whatdoyoumeantbymeasuresofcentraltendency?
Whatisacoefficientofvariation?

PART-C(5x10=50Marks)
AnswerALLQuestions

(a) (i)Findthreenumbersin A.P whosesum is12 andthe sumofwhosecubesis408.

(ii)Findfour integersinA.P whosesum isl16andproductis105.

(Or)

(b) Findthe4™ and 7"termsofthe H.P.1/2,4/13,2/9,...
3 1 2
(a) FindtheAdjointofA=[2 2 5]
4 1 0

(Or)

(b)SolvebyCramermethod:
2X+3Y+37=22
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(d)series

(d)
(d)squarematrix

(d)1x1

(d)2

(d)statistik
(d)allthe above
(d)simpletable
(d)Percentiles
(d)allthe above
(d)3.8
(d)L+S/L-S

(d)p

(d)4



X-Y+Z=4

AX+2Y-Z =9
23. (a)Explainthemethodofcollectingprimarydata.

(Or)

(b)Drawahistogramandfrequencycurvefromthefollowingdata:
ClassInterval | 90-100 | 100-110 | 110-120 | 120-130 | 130-140 | 140-150 | 150-160
Frequency 16 22 45 60 50 24 10
24. (a)FindtheMeanandMedianforthefollowingdata:

Classinterval | 0-2 | 2-4 | 4-6 | 6-8 | 8-10 | 10-12 | 12-14 | 14-16
Frequency | 45 | 50 | 65 | 70 | 30 25 20 18
(Or)

(b)Calculatethegeometricandharmonicmeanofthefollowingseriesofmonthlyexpenditureofabatchofstu
dents.125,130, 75,10,45,0.5, 0.40,500,150,5.
25. (a)Calculatethecoefficientofrange forthefollowingdata:

Marks 0-10 | 10-20 | 20-30 | 30-40 | 40-50
No.ofstudents 10 25 30 20 15
(Or)
(b)Findthestandarddeviationforthe followingdata:
Variable 1 2 3 4 5
Frequency 5 2 5 4 4
sk 3k 3k sk 3k sk sk sk kok sk

(Forthecandidatesadmittedfrom2021-2022onwards)
B.B.A DEGREE
EXAMINATIONSecond
Semester
Allied:BusinessMathematicsandStatistics—lII
(CommonforB.B.A/B.B.A(RetailManagement)/B.B.A(CA)/B.B.A(InternationalBusiness))Time:Three
Hours Maximum:75Marks

Part—A (15x1=15
Marks)AnswerALL Questions

1. Themoneypaidfortheuseofmoneyborrowed iscalled
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(a) amount (b)loan (c)principal (d)interest
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

Compoundinterestformulais

22 22 »
(@p[(1+ =) —1] Mp[r+ ) —1] ©p*(1+ —) — 1
Rs.800 at 5%p.a.C.l.willamounttoRs.882 in
(a) 1year (b)2years (c)3 years
Theprocessoffindingthe valuesinsidetheinterval(Xo,X,)iscalled
(a) interpolation (b)extrapolation (c)polynomialequation
Newton’sforward interpolationformula isusedfor intervals.
(a) open (b)unequal (c)equal
Whichofthefollowingsymboliscalledbackwarddifferenceoperator?
(a)A (b)A (c)§
Coefficientofcorrelationlies between
(a)+1and O (b) -1 and-1 (c)+1 and+1
If)Y.d2=0, therankcorrelationis
(a)-1 (b)0.5 (c)o
Regressionmeans----------- betweenvariables
(a) averagerelationship (b)relationship (c)norelationship
Componentsoftimesseries areof
(a) two types (b)threetypes (c)fourtypes
Identifylrregular variationsis
(a) earthquakes (b)temperature (c)sales
Simpleaveragemethodis
(a) biggest method (b)easiestmethod (c)seculartrendmethod
Indexnumbersareexpressedin
(a) percentage (b)numbers (c)values
isknownasidealindexnumber.
(a) Fisher’s (b)Kelly’s (c)Bowley’s
Circulartestisanextensionof
(a) Unittest (b)Time reversaltest (c)Factorreversal test

PART —B(2x5=10Marks)

AnsweranyTWOQuestions
Definesimpleinterestandcompoundinterest.
ExplainNewton’sforwarddifferencemethod.
Explainscatterdiagram.
Whatarethemeritsanddemeritsofthesemi-averagemethod?
Whatdomeantbyindexnumbers?Writeitsuses.

PART-C(5x10=50Marks)
AnswerALLQuestions

r2
(d)p* o+-1

(d)4
(d)iterative
(d)closed

(d) €

(d)-1 and+1
(d)1
(d)totalrelation
(d)sixtypes
(d)festival
(d)straightline
(d)both(a)and (b)
(d)Passche’s

(d)both(a)and

(a)Atwhatratepercentp.a.C.l.willRs.2,000amounttoRs.3,000in3yearsiftheinterestisreckonedhalfyearly

?
(Or)

(b) An equipment is purchased on an installment basis such that Rs. 5000 is to be paid on the
signingof the contract and four yearly installments of Rs. 3,000 each payable at the end of first,
second,third andfourth year. Ifthe interestis charged at5%p.a.Findthecashdown price.

(a)SolvethefollowingbyusingNewton’sforwardinterpolationformula.
X 0 1 2 3
fx) [ 1] 2111
(Or)
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23.

24,

25.

(b)UsinglLagrange’sinterpolationformulafindY(10)fromthefollowingtable:
X 5 6 9 11
Y 12 13 14 16
(a)Thefollowingdatagivestheheights(ininches)offatherandhiseldestson.Computethecorrelationcoeffici
entbetweentheheightsoffathersand sonsusingKarlPearson’smethod.
Heightoffather | 65| 66 | 67 | 67 | 68| 69| 70| 72
Heightof son 67| 68| 65|68|72|72|69|71
(Or)
(b)Findthelinearregressionequationofpercentageworms(Y)onsizeofthecrop(X)basedonthefollowingseven
observations.

Sizeofthe crops(X) 16| 15| 11| 2739|2220
Percentageworms(Y) |24 | 25|34 |40|35|20| 23
(a)Drawa trend linebythemethodsemiaverage:

Year 1992 | 1993 | 1994 | 1995 | 1996 | 1997
Sales(in‘000tonnes) 21 23 25 23 26 25
(Or)
(b)Estimatethevalueofproductionfortheyear1995byusingthemethodofleastsquarefromthefollowingdata.
Year 1991 | 1992 | 1993 | 1994 | 1995

Production(‘000tonnes) 70 72 88 90 92
a)Constructthepriceindicesfromthefollowingdatabyapplying(i)Laspeyre’smethod
(ii)Paasche’smethod and(iii)Fisher idealnumberbytaking2010asthebaseyear.

. 2010 2011
Commodity Price | Quantity | Price | Quantity
A 15 15 22 12
B 20 5 27 4
C 4 10 7 5
(Or)

(b) Compute price index for the following data by applying weighted average of price relative
methodusing (i) arithmetic meanand(ii) geometricmean.

ltem Price . Price . Quantity
(Rs.)in20 (Rs.)in20 (Rs.)in2006
06 07
A 2 2.5 40
B 3 3.25 20
C 15 1.75 10
3k K ok K ok K ok K ok Kk

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21USTA15
Semester - Il
APPLIEDNUMERICALMETHODS

Time:ThreeHours Maximum:75Marks

Part— A (15x1=15

Marks)AnswerALLQuesti
ons
TheorderofconvergenceinNewtonRapsonmethodis
(a)o (b)1 (c)2 (d)3
TheNewton Raphsonmethod isalso called as method.
(a) Tangent (b)Secant (c)Chord (d)Diameter
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10.

11.

12.

13.

14.

15.

16.
17.
18.

19.
20.

The equation f(x) is given as x%- 4=0. Keeping the approximation at x=6, then the value of x; is given

as(a)10/3 (b)4/3 (c)7/3 (d)13/3
Whichoneofthefollowingsymboliscalledasforward differenceoperator?

(@) A (b)d (c)A (d)E

The r'" forwarddifferenceoperatorAris

(a)Arf(x)=Ar—1f(x+h)-Ar—1f(x),r=1,2,..... (b)Arf(x)=Ar—1f(x+h)-Ar—1f(x),r=1,2,.....
(c)Erf(x)=Er—1f(x+h)-Er—1f(x),r=1,2,..... (d)6f(x)=6""1f(x+h)-6""1f(x),r=1,2,.....
Theforwarddifference operator Aisdenotedby

(a)Af(x)=f(x+h)-f(x) (b)Af(x)=f(x+h)-f(x)

(c)Ef(x)=f(x+h)-f(x) (d)&f(x)=f(x+h)-f(x)
Interpolationformulaisbasedonthefundamentalassumption thatthedatacanbeexpressedas
(a) alinearfunction (b)aguadraticfunction
(c)apolynomialfunction (d)none oftheabove

Interpolationis helpfulinestimating

(a) missingvalueofaseries (b)anintermediaryvalueforagivenargument
(c)the argumentforagiven entry (d)allthe above

The Lagrange’sformulafor (n+ 1)pairsofargumentsandentriesare

(a) a polynomial ofdegree ninx (b)apolynomialofdegreeniny

(c)apolynomialinxinwhich each termhasdegree n(d)allthe above
Theprocessoffindingthederivativeofafunctionatvaluesomeparticularoftheindependentvariableis

(@) numericalvalue (b)numericaldifferentiation
(c)numericalintegration (d)quadrature
IntheNewton’sbackward differenceformulathevalueofvis

(a)v =(x—xn)/h (b)v=(x —xo0)/h

(c)v=(x —xn) (d)v=(x+xn)
IntheNewton’sforwarddifferenceformula thevalue ofuis

(a)u=(x-xo)/h (b)u = (x+x0)/h

(c)u= (x- xo) (d)u=(x+xo)
WhileevaluatingthedefiniteintegralbyTrapezoidalrule,theaccuracycanbeincreasedbytaking
(a) largenumberof subintervals (b)evennumberofsubintervals
(c)h=4 (d)hasamultiple of 3
WhileapplyingSimpsons3/8rule,thenumberofsubintervalsshouldbe

(a) odd (b)even (c)4 (d)3
Taylorseriesmethodwillbeveryusefultogivesome forpowerfulnumericalmethods.
(a) initial value (b)finalvalue

(c)middle value (d)quartilevalue

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

Findthe realrootoftheequation f(x)= x>~ x— 1byBisectionmethod.
WritethedifferencebetweentheoperatorsEandA.
Uselagrange’sinterpolationformulatofindy=7.
X 1 3 4
Y 4 12 19
ExplainErrorsinNumericaldifferentiation.
Evaluatefl(3 i)dx,bySimpsonsruIewith 4strips.

X

184



21.

22.

23.

24,

PART-C(5x10=50Marks)
AnswerALLQuestions

(a)Findtherealrootofthe equation f(x)= X+ X 1byRegula- Falsimethod.
(Or)
(b)Findthe realrootoftheequation f(x)=sin x+x-1,bySecantMethod.
(a)DefinetheoperatorsA,5,AandEandshowthat
(i)A= AE (i)A= E'A (iii)A=1 —E* (iv) E= (1 +
A)(Or)
(b)Showthat E== 1+ Aand A=A(1-A) . Alsodeducethatl +A=(E-1)A™
(a)Use Newton’smethod to findthe valueofy whenx=4.

X|3]| 5 7 9 11 | 13
Y| 7| 11| 15| 19 | 23 | 27
(Or)

(b)Use Lagrange’sinterpolationformulaandfindy=5.
X113 ]| 4 6 10 | 12

Y| 3|5|8]| 11| 15| 18
dy dzy
(a)FromthefolIowingtabIe,finddxaﬁddxzfor—Xél.Z.

X 1.0 1.2 1.4 1.6 1.8 2.0 2.2

Y | 2.7183 | 3.3201 | 4.0552 | 4.9530 | 6.0496 | 7.3891 | 9.0250

(Or)
dy d2y
(b)From the followingtable, finddx-a-nddxzfeﬁe=1.6,choosing Xo=1.6.

X 1.0 1.2 1.4 1.6 1.8 2.0 2.2
Y | 2.7183 | 3.3201 | 4.0552 | 4.9530 | 6.0496 | 7.3891 | 9.0250

1
25. (a)EvaIuatefgl To)dxby (i)Trapezoidalrule(ii) Simpsons(3/8) rule.

(Or)
(b)Determinethevalueofywhenx=0.1giventhaty(0)=1andy’=x’+ybyusingmodifiedEuler’smethod

3k 3k 3k 3k 3k 3k 3k %k %k %k %k k

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21USTA16
FourthSemester
Allied—11:PROGRAMMINGINC

Time:ThreeHours Maximum:75Marks

Part— A (15x1=15

Marks)AnswerALLQuesti
All keywords inCarein ons
(a) LowerCase letters  (b)UpperCaseletters (c)CamelCase letters (d)Alltheabove
Whichofthefollowingisnotavalidvariablename declaration?
(a)int _a3; (b)int_3a; (c)int _A3; (d)int_A33;
Theformatidentifier ‘%i’isalsousedfor datatype.
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

(a) char (b)int (c)float (d)double
4.  Which for loop has range of similar indexes of ‘i’ used in for (i = 0;i< n;

i++)?(a)for(i =n;i>0;i-) (b)for (i=n; i>=0; i-)

(c)for (i=n-1; i>0;i-) (d)for (i=n-1; i>-1;i-)
Whichkeywordcanbeusedforcomingoutofrecursion?
(a) break (b)return (c)exit (d)both (a)and(b)
Whichkeyword isusedtocomeoutofalooponlyforthatiteration?
(a) break (b)continue (c) return (d)if
Commentonthefollowingpointerdeclaration,nt*ptr,p;
(a) ptr isapointertointeger,pisnot (b)ptrandp,botharepointerstointeger
(c)ptr isapointerto integer, pmayormaynotbe (d)ptrandpbotharenotpointerstointeger

Whatis apointer?

(a) akeyword usedtocreatevariables

(b) avariableusedtostoreaddressofaninstruction
(c) avariableusedtostoreaddressofothervariable
(d) avariableusedtostoreaddressofastructure
Howmanymain()functionwecanhaveinourproject?

(a)1 (b) 2 (c)dependsoncomplier (d)nolimit
Howwillyou freethe allocatedmemory?

(a) remove(var-name); (b)free(var-name);

(c)delete(var-name); (d)dalloc(var-name);
Whatisthesimilaritybetweenastructure,unionandenumeration?

(a) Allofthem letyoudefinenewvalues (b)allof themletyoudefinenewdatatypes
(c)All ofthem let you definenewpointers (d)Allof themletyoudefinenewstructures
Whatis stderr?

(a) standarderror (b)standarderrortype
(c)standarderrorstreams (d)standarderrordefinition

Afileopened inw+mode canbe

(a) read/write (b)onlyread (c)only write (d)none
TheEOFisequivalentto

(a)-1 (b)0 (c)1 (d)2

Whatwillthefunctionrandomize()doinTurboCunderDQOS?

(a) returnsarandomnumber.

(b) returnsarandomnumbergeneratorinthespecifiedrange.

(c) returnsarandomnumber generatorwitharandomvaluebasedontime.
(d) returnarandomnumberwithagivenseedvalue.

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

ExplaintheimportanceofClanguage.
Writeageneralstructureofif’statementwithexample.
Describethefeaturesofpointers.
WhataretheDifferentwaysofrepresentingStructuresandFunctions?
Explain randomaccesstofiles.

PART-C(5x10=50Marks)
AnswerALLQuestions

(a)Writedetailed notesonCdatatypes.
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(Or)
(b)Writea Cprogramforfindinganareaofacircle.
22. (a)Explain variousbranchingstatementsinCwithexamples.

(Or)
(b) Write a program to print the following outputs using for
loops.1
2 2
3 3 3
4 4 4 4
5 5 5 5
23. (a)Explaintheconceptoftwo-dimensionalarray.
(Or)

(b)Explainstringhandlingfunctionswithexample.
24. (a)Comparefunctionsandstructures.

(Or)
(b)Explainnestedstructurewithdiagram.
25. (a)Explainthefollowingfunctions:
(i) scanf()andfscanf()
(ii) getc()andgetchar( )
(Or)

(b)Writeaprogramforfind amean,median andmodeforthe givendata.

(For the candidates admitted from 2021 -2022
onwards)B.SCDEGREEEXAMINATION
ThirdSemester

NMEC-I:BASICSTATISTICS-I
Time:ThreeHours

Part— A (15x1=15
Marks)AnswerALL Questions

1. Theoriginofstatisticscan betracedto

(a) state (b)commerce (c)economics
2. Asampleisastudy of thepopulation
(a) simple (b)parts (c)limit
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(d)industry

(d)survey



10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

Astudybasedoncompleteenumerationisknownas

(a) samplesurvey (b)census survey (c)complete survey (d)pilot survey
ADatawhicharecollectedfirsthandbytheinvestigatoriscalled

(a) secondarydata (b)primarydata (c)sample (d)census
Thedatacollectedfrompublishedreportisknownas

(a) secondarydata (b) primarydata

(c)collectionofdata (d)raw data
Asuitablemethodofcollectingdataincaseswheretheinformantsareilliterateis

(a) schedules (b)questionnaire

(b) (c)experiment (d)table
Classificationistheprocessofarrangingdatain

(a) differentcolumns (b)differentrows

(c)differentrowsand columns (d)groupingofrelatedfactsindifferentcolumns.
Geographicalclassificationmeansclassificationofdataaccordingto

(a) time (b)location

(c)attributes (d)quantity

Atable in whichthedataare classifiedaccordingto morecharacteristicsiscalled

(a) Simpletable (b)manifoldtable

(c)two-waytable (d)simpletable
Onedimensionaldiagramsaredrawnonthe basisof

(a) length (b)width (c)height (d)breadth
Squaresare dimensionaldiagrams

(a) one (b)two (c)three (d)four
Piechartrepresentsthecomponentsofafactorby

(a) percentages (b)angles (c)sectors (d)circles
A isavisualformofpresentationof statisticaldata.

(a) graph (b)diagram (c)both(a)& (b) (d)none
Histogram is agraphof

(a) frequencydistribution (b)frequencycurve

(c)class interval (d)midpoints
Whencumulativefrequenciesareplottedonagraph,thenthefrequencycurveobtainediscalled

(a) ogive curve (b)linearcurve

(c)non-linear curve (d)frequencycurve.

PART —B(2x5=10Marks)
AnsweranyTWOQuestions

Explainthelimitationsofstatistics.
Distinguishbetweenprimaryandsecondarydata.
Whatisdiscreteandcontinuousfrequencydistribution?
Howdiagramsareusefulinrepresentingstatisticaldata.
Whatisagraph?Listvarioustypesofgraphs.

PART-C(5x10=50Marks)
AnsweranyTWOQuestions

(a)Explainthefunctionsofstatistics.
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(Or)
(b)Explainthetwomethodsofselectingasimplerandomsampling.
22. (a)Defineprimarydata.Explainthemethodsofcollectingprimarydata.

(Or)
(b)Statethecharacteristicsofagoodquestionnaire.
23. (a)Writeadetailnoteonthetypesofclassification.
(Or)
(b)Whatarethemainpartsofanidealtable?Explain.
24. (a)Explainthevarioustypesofdiagrams withsuitableexamples.

(Or)
(b)DrawaPiediagramforthefollowingdataofproductionofsugarinquintalsofvariouscountries.
Country Prod'uctic.)nofSugar
(inquintals)
Cuba 62
Australia a7
India 35
Japan 16
Egypt 6
25. (a)Write shortnoteson
i Histogram
ii.  FrequencyPolygon
iii.  Frequencycurve
iv.  Ogive.
(Or)

(b)DrawHistogram,frequencypolygonandfrequencycurvefromthedatagivenbelow:

Marks 10-19 [ 20-29 | 30-39 [ 40-49 | 50-59 | 60-69 | 70-79 | 80-89 | 90-99
No.ofstudents | 20 | 32 | 40 | 45 50 | 48 | 36 | 22 15
sk sk 3k sk sk 3k sk sk sk sk sk ok
(For the candidates admitted from 2021 -2022
onwards)B.SCDEGREEEXAMINATION 21USTNO2

FourthSemester
NMEC-II: BASICSTATISTICS -l
Time:ThreeHours

Part— A (15x1 =15

Marks)AnswerALLQuesti
ons
1.  Whichoneofthefollowingisameasureof centralvalue?
(a) Mean (b)Deciles (c)Quartiles
2. Themedian ofthevariate values11,7,6, 9,12, 15,19is
(a)o (b)12 (c)15

3.  Modeisthatvalueinafrequencydistributionwhichpossesses
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(d)Percentiles

(d)11



(a) minimumfrequency (b)maximumfrequency

(c)frequencyone (d)none oftheabove
4.  Whichoneofthe givenmeasureofdispersion isconsideredbest?
(a) standarddeviation (b)range
(c)quartiledeviation (d) coefficient of
variation5. The rangeof 6,10, 4,15,
8,24 is
(a)o (b)10 (c)11 (d)12
6. Thesquarerootofthevarianceofadistributionis
(a) Standarddeviation (b)Mean (c)Range (d)Mode
7.  Thelimitsofcorrelationcoefficientis
(a)—1=<r<i (b) 0<r<1 (c)—1<r<0 (d) 1<r<2
8.  Whenr=+1,thecorrelationis
(a) positivecorrelation (b)perfectpositivecorrelation
(c)negativecorrelation (d)perfectnegative correlation
9. Rankcorrelationcoefficientisobtainedbyusingtheformula
6y.d? 6y.d? 6x.d3 6y.d?
(a)1+n3_n (b)1—n3_n (c)1+n3_n (d)1+n3+n
10. Atimeseriesconsistsof components.
(a) two (b)three (c)four (d)five
11. Thevariationscausedbywar,earthquakes,strikesflood,revolutionetc.,iscalled
(a) seasonalvariation  (b)cyclicalvariation (c)irregular variation (d)seculartrend
12. Themostwidelyused methodofmeasuringSeasonalvariationsis
(a) simpleaveragemethod (b)ratiotomovingaveragemethod
(c)ratio totrendmethod (d)linkrelativemethod
13. Indexnumbersare barometersofan
(a) planning (b)science (c)economy (d)models
14. Thebestaverageintheconstructionof indexnumber is
(a) median (b)mode (c)Geometricmean (d)AM
15. Familybudgetmethodisamethodtocalculate
(a) consumerpriceindex. (b)priceindex. (c)quantityindex. (d)all
PART —B(2x5=10Marks)
AnsweranyTWOQuestions
16. Whatarethecharacteristicsofagoodmeasureofcentraltendency?
17. Whatdoyouunderstandbydispersion?Statethedifferentmethodsofmeasuringit..
18. Whatisascatterdiagram?Howdoesithelpusinstudyingcorrelation?
19. Whatisatimeseries andexplainthe componentsoftimeseries?
20. Whatisanindexnumberandwriteitsuses.
PART-C(5x10=50Marks)
AnswerALLQuestions
21. (a)CalculateMean,MedianandModeforthefollowingdata:
Wages(Rs.) 30-35 | 35-40 | 40-45 | 45-50 | 50-55 | 55-60 | 60-65 | 65-70
No.of workers 12 18 22 27 17 23 29 8
(Or)
(b)Calculatemedianandmodeforthegivendata:
Mid-point | 59 | 61 (63 | 65| 67 | 69 | 71|73
Frequency | 1 | 2 | 9 |48 | 131|102 | 40| 17
22. (a)Findrange,Q.Dand S.Danditsco-efficientfrom thedatagivenbelow:
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Sizeofitems | 6|7 |8] 9 [ 10|11 12]
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Frequency ‘3‘6‘9‘13‘8‘5‘4‘

(Or)
(b)FindS.Dandco-efficientofvariationforthefollowingdatataking37.5asassumed mean.
Age 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50

No.of persons 170 110 80 45 40 35
23. (a)CalculateKarlPearson’scorrelationco-efficientforthefollowingdata.

Price(X) | 45 | 55|56 |58 |60|65|68|70| 75|80 |85
Price(Y) [ 56 | 50 | 48 | 60 | 62 |64 | 65| 70 | 74 | 82 | 90

(Or)

(b)FromthefollowingdatacalculateSpearman’srankcorrelationco-efficient:
X|48(33[40[9|16|16 (65|24 16|57
Y|[13|13(24|6|15| 4 (20| 9 | 6 | 19
24. (a)Drawa trendlinebythemethodofleastsquare.

Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006
Sales(inLakhs) 60 75 81 110 | 106 | 117
(Or)
(b)Drawatrendlinebythe methodofthreeyearlymovingaverage.
Year 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
No.ofstudents 15 18 17 20 23 25 29 33 36 40

25. (a)ConstructpriceindexnumberfromthefollowingdatabyapplyinglLaspeyere’sMethod,Paasche’sMethod
andFisher’s ideal Method:

Commodity ; 2005 - - 2006 -
Price | Quantity | Price | Quantity
A 20 8 40 6
B 50 10 60 5
C 40 15 50 15
D 20 20 20 25
(Or)

(b)Whatismeantbycostoflivingindexnumber?Howto constructit?

%k 3%k 3k 3k %k %k %k %k %k %k k *k

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21USTPO1
SecondSemesterMAJ
ORPRACTICAL -l
Time:ThreeHours Maximum:60 Marks

Answer any THREE Questions (3x20=60
Marks)Allquestions carryequalmarks

1. Thefollowingarethemarksobtainedbythestudentsinstatistics.Formafrequencytableanddrawhistogram,fr
equencypolygonandfrequency curves.
351055 22 5 48 30 20 30 23
50327 18 15 55 37 29 25 42
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334537 26 29 32 38 24 30 10
8 715 45 48 50 27 29 30 15

2. Two cricketersscored thefollowingrunsintheseveralinnings. Find whoisa betterrun-getterandwhomore
consistentplayeris.

A|42|17|83|59|72| 76 | 64|45|40| 32
B|28|70(31| O |59]|108|82|14| 3 |95

3. Findthe KarlPearson’sco-efficientof skewnessfromthefollowingdata.

Variable | 0-5| 5-10 | 10-15 | 15-20 | 20-25 | 25-30 | 30-35- | 35-40
Frequency | 2 5 7 13 21 16 8 3

4. FormthetworegressionequationsofXonYandYonXfromthedatagivenbelowandfindcorrelationco-efficient.

Price | 10 | 12 | 13 | 12 | 16 | 15
Supply | 40 | 38 | 43 | 45 | 37 | 43

5. Giventhefollowingbivariateprobabilitydistribution,obtain
(i) MarginaldistributionsofXandY
(ii) TheConditionaldistributionofXgivenY=2

X v -1 0 1
0 1/15 | 2/15 | 1/15
1 3/15 | 2/15 | 1/15
2/15 | 1/15 | 2/15

%k %k 3k 3k %k %k %k %k %k %k k k

(For the candidates admitted from 2021 -2022
onwards)B.SCSTATISTICSDEGREEEXAMINATION 21USTPO2
Fourth
SemesterMAJORPRA
CTICAL -l
Time:ThreeHours Maximum:60 Marks

Answer any THREE Questions (3x20=60
Marks)Allquestionscarryequalmarks
1. FitaPoissondistributiontothefollowingdata,andtestthegoodnessoffit.
No.ofmistakesperpage 0 112134
No.of pages 211|/90|19|5|0
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FitaNormaldistributiontothefollowingdatabythemethodofordinatesandalsotestthegoodnessoffit.

C.I:10-20 20-30 30-40 40-50 50-60 60-70 70-80
F: 8 12 30 24 12 10 4

Consider a population of 6 units with values are 8, 3, 1, 11, 4 and 7, calculate the sample mean for
allpossible simple random samples of size 2. Verify that the sample mean is an unbiased estimate
ofpopulation mean.Alsocalculateits varianceandverify that.

(i) Itagreeswiththeformulaforthevarianceofthesamplemean.

(ii) Thisvarianceislessthanthevarianceobtainedfromsamplingwithreplacement.
The following data show the stratification of all the farms in a country by farm size and the
averageacres of corn per farm in each stratum. For a sample of 100 farms, compute the sizes in each
stratumunder (a) proportional allocation and (b) optimum allocation. Compare the precisions of these
methodswith thatofsimplerandomsampling.

Farmsize No.of farms Averageacres Standarddeviation
(acres) Ny Yh Yh

0-40 394 54 8.3

41-80 461 16.3 13.3
81-120 391 24.3 15.1
121-160 334 345 19.8
161-200 169 42.1 24.5
201-240 113 50.1 50.1
241-280 148 63.8 35.2

The data given below are for small population which exhibits a fairly study to rising trend, each
columnrepresent a systematic sample and row represent the strata. Compare the precision of
systematicsampling,simplerandomsamplingandstratifiedrandomsamplingfor10systematicsamplewithn=
4,k=10andN=40

Strata

10 12 | 15| 16| 16 | 17
1] 1819|2020 24|23 |25| 25|29 27
v 2630|131 (31(33|32|35|31|38)|38

3k 3k 3k sk sk sk sk sk sk sk ok k
(For the candidates admitted from 2021 -2022 21USTPO3
onwards)B.SCSTATISTICSDEGREEEXAMINATION
SixthSemesterMAJOR
PRACTICAL -l
Time:ThreeHours Maximum:60Marks

Answer any THREE Questions (3x20=60
Marks)Allquestionscarryequalmarks
(i)A sample of size 400 was drawn and the sample mean was found to be 99.Test whether this
samplecouldhavecomefromanormalpopulationwithmean100andvariance64at5%levelofsignificance.
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(ii)Before an increase in excise duty on tea, 400 people out of a sample of 500 persons were found tobe
tea drinkers. After an increase in duty, 400 people were tea drinkers in a sample of 600 people.Do
you think that there is a significant decrease to the consumption of tea after the increase in
theexcise duty?

2. Tworandomsamplesweredrawnfromtwonormalpopulationsandtheirvaluesare:
A:66 6775768284 88 9092
B:64 667478 828587 929395 97

Testwhetherthetwopopulationshavethesamevarianceatthe5%levelofsignificance.
3. Given the following data obtained from a completely randomized design with four treatments,
analyzethegiven dataanddrawconclusionsabouttheequalityoftreatmenteffects.

Treatments
T, T, T3 T
20.9 23.7 13.2 5.8
124 14.4 10.2 6.1
10.3 9.0 5.1 4.8
4.2 - - 1.5

4. A Company wants to purchase cars for its own use. He has to select the make of the car out of the
fourmakes A, B, C and D available in the market. For this he tries four cars of each make by assigning
thecars to four drivers to run on four different routes. For this, he chooses a Latin square design.
Theefficiency of cars is measured in terms of time in hours. The layout and time consumed is as
givenbelow. Analyzetheexperimental dataanddraw yourconclusions.

Drivers
Routes 1 2 3 2
1 18(C) | 12(D) | 16(A) | 20(B)
2 26(D) | 34(A) | 25(B) | ---(C)
3 15(B) | 22(C) | 10(D) | 28(A)
4 30(A) | 20(B) | 15(C) | 9(D)

5. An experiment was planned to study the effect of sulphate of potash and super phosphate on the
yieldof potatoes. All the combinations of 2 levels of super phosphate (0 cent (po )and 5 cent (p;) acre
andtwo levels of sulphate of potash (0 cent (ko) and 5 cent(k; acre) were studied in a randomized
blockdesign with 4 replications for each. The (1/70) yields (Ib.per plot = (1/70) acre obtained are given
in thefollowingtable. Analyzethedata andgiveyour conclusions.

Block | Yields(lbsperplot)

| (1) | k P | Kp

23 | 25 | 22 | 38

" p | (1) | K | Kp

40 | 26 | 36 | 38

(1) | k | Pk| P

29 | 20 | 30 | 20

kp | k P | (1)

34 | 31 | 24| 28

3k 3k 3k sk 3k sk skook sk kok sk
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(For the candidates admitted from 2021 -2022 21USTPO4
onwards)B.SCSTATISTICSDEGREEEXAMINATION
Sixth
SemesterMAJORPRAC
TICAL -IV
Time:ThreeHours Maximum:60Marks

Answer any THREE Questions (3x20=60
Marks)Allquestions carryequalmarks

1. A machine is set to deliver the packets of a given weight. Ten samples of size five each were
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examinedandthefollowingresultswereobtained:
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SampleNo. | 1 | 2 |3 |4 |5 |6 |7 |8]| 9|10
Mean 43149 |37 (44|45 (37|51 |46 |43 |47
Range 516|577 |4 |8|6|4]|6

2. Fromalotconsistingof2,200items,asampleofsize225istaken.Ifitcontains14orlessdefectives,thelotisaccept
edotherwiserejected.PlottheOC,ATlandAOQcurves.AlsoobtainthevalueofAOQL.

3. Fromthefollowingproductiondata,fitaparaboliccurveofseconddegreetoagiventimeseriesdataand
alsofindtheestimateofproduction in2008.

Year 2002 | 2003 | 2004 | 2005 | 2006

Production
('000 tonnes)

1 2.8 6.3 | 12.5 | 26.5

4. Calculateseasonalindicesbythemethodoflinkrelatives.

Quarters| 1 | 2 | 3|4 |5
1 30135|131(31 |34
2 261281293136
3 2212228 | 25|26
4 31136|32|35(33

5. Usingthefollowingdata,constructFisher'sidealindexandshowthatitsatisfiesFactorReversalandTime
reversaltest.

Commodities | Price (in Rs) | Quantity(inKg)
A 6 10 50 56
B 2 2 100 120
C 4 6 6 60
D 10 12 30 24
E 8 12 40 36

%k 3%k 3k 3k %k %k %k %k %k %k k *k

(For the candidates admitted from 2021 -2022
onwards)B.SCDEGREEPRACTICAL EXAMINATION
(Common for B.Sc Mathematics and B.Sc Mathematics
CA)Second andFourthSemester
AlliedStatisticsPractical
Time:ThreeHours Maximum:60Marks

Answer any THREE questions (3 X 20 =
60)AllquestionscarryequalMarks

1. CalculatetheMean,MedianandQ.Dforthe givendata:
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Mid-Point | 15| 20 | 25| 30 | 35| 40 | 45
Frequency | 15| 33 | 56 | 103 | 40 | 32 | 10

2. TwoFitaPoissondistributionforthefollowingdataandtestthegoodnessoffit.

0 1 2 3 4
F 122 122 60 15 2

3. Fitanon-linertrend oftheformy=a +bX+ cX?*forthefollowingdata:

X 2.0 2.5 3.0 3.5
Y 1.1 1.6 2.7 4.1

4. From the data given below, find the two regression equations and estimate the value of X when Y =
50andthevalueofYwhenX =45.

X112 |15 | 21 | 20 | 22 | 35| 30 | 28 | 26 | 30
Y| 25| 32| 42 | 45 | 39 | 72 | 68 | 47 | 55 | 65

5. An examination was given to two classes consisting of 40 and 50 students respectively. In the first
classthe mean mark was 74 with a standard deviation of 8, while in the second class the mean mark
was 78with a standard deviation of 7. Is there a significant difference between the performances of the
twoclassesatalevelofsignificanceof0.05?

%k %k 3k 3k %k %k %k %k %k %k k *k

(For the candidates admitted from 2021 -2022
onwards)B.SCDEGREEPRACTICAL EXAMINATION
(Common for B.Sc Computer Science and
B.C.A)Second andFourthSemester
AlliedStatisticsPractical
Time:ThreeHours Maximum:60Marks

AnsweranyTHREEquestions(3 X20=60)
AllquestionscarryequalMarks
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1. Following are the marks obtained by 50 students in statistics, prepare continuous frequency
distributionand alsodraw aFrequency Curve.

78 25 25 50 30 29 55 52 43 43

44 20 48 44 43 58 36 46 48 47

56 60 31 47 53 65 68 73 59 12

34 74 79 20 16 70 65 39 60 45

60 20 47 49 51 38 49 35 52 61
2. CalculateMean,MedianandModeforthegivendata:

Mid- Weights(in kg) 4.5 5.5 6.5 7.5 8.5 9.5 10.5
No.ofChildren’s 11 24 29 29 18 12 4

3. (i)FindSpearman’sRankCorrelationCoefficientforthefollowingdata:

X| 48 | 33 |40 | 9| 16 | 16 | 65 | 24 | 16 | 57
13 | 13 | 24 | 6 | 15 4 20 9 16 | 19

(ii)Findthetworegressionlinesforthegivendata:

4. FitaPoissondistributionforthefollowingdataandtestthegoodnessoffit.

X 0 1 2 3 4 5 6 7 8
F 210 180 | 160 93 40 21 8 5 3

5. A company producing light bulbs finds that mean life span of the population of bulbs is 1200 hours
witha standard deviation of 125 hours. A sample of 100 bulbs produced in a lot is found to have a mean
lifespanof1150hours.Testwhetherthedifferencebetweenthepopulationandsamplemeansisstatisticallysig
nificantat5% level ofsignificance.

%k >k %k >k %k %k %k ok %k %k *k *

(For the candidates admitted from 2021 -2022
onwards)B.Sc GEOGRAPHY PRACTICAL EXAMINATION
Second and Fourth
SemesterAlliedStatisticsPrac
tical

AnsweranyTHREEquestions(3X20=60)
AllquestionscarryequalMarks
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Time:ThreeHours Maximum:60Marks

AnsweranyTHREEquestions(3X20=60)
AllquestionscarryequalMarks
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1. (i)Formafrequencydistributionfromthefollowingdatabyinclusivemethodtaking4asthemagnitudeofclass

intervals:
10 17 15 22 11 16 19 24 29 18

25 26 32 14 17 20 23 27 30 12
15 18 24 36 18 15 21 28 33 38
34 13 10 16 20 22 29 19 23 31
(ii)The sales proceeds, cost and the profit or loss per wooden chair of a firm, represent this data byPercentage

bardiagram.
Particulars Amountin (Rupees)
2001 | 2002 | 2003
Salesproceeds 190 220 250
Costperchairmaterials 100 110 130
Wages 40 75 90
Othercosts 30 50 60
Totalcost 170 235 280

2. CalculatetheMean,MedianandModeforthegivendata:
Values 0-9 | 10-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60-69
Frequency | 678 | 720 664 598 524 378 244

3. Calculatetheregressionequationsandcorrelationcoefficientforthefollowingdata:

X 0 1 2 3 4 5

Y 1 4 8 12 6 8

4. In a college 1000 students were categorized on the basis of their family economic status and
theirintelligence level. Test if there is any significant association between economic status and
intelligencelevelusing32—test.

. Intelligencelevel
EconomicStatus - Total
High Low
Rich 460 140 600
Poor 240 160 400
Total 700 300 1000

5. Three processes A, B and C are tested to see whether their outputs are equivalent. The

followingobservationsofoutputsaremade:
A 10 12 13 11 10 14 15 13

B 9 11 10 12 13
c 11 10 15 14 12 13

Carryouttheanalysisofvarianceandstateyourconclusion.

sk 3k 3k sk 3k sk skook sk kok sk
(For the candidates admitted from 2021 -2022 21USTAPO4
onwards)B.Sc STATISTICSPRACTICALEXAMINATION
FourthSemester
ALLIEDPRACTICAL —1I:NUMERICALMETHODSANDPROGRAMMINGIN -C
Time:ThreeHours Maximum:60Marks

Answer ALL questions (2 X 30 =
60)AllquestionscarryequalMark
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1. (a)WriteaGeneralizedCprogramforsolvingthefollowingtranscendentalequationbyRegula-Falsimethod.

Cos x=3x-1

(Or)

(b) WriteaCprogramforestimatingthepopulation(incrores)fortheyear2014fromthefollowingdatabyNewt
on’s ForwardInterpolation method.

Year 2013 | 2015 | 2017 | 2019 | 2021
Population | 46 66 81 93 101
2. (a)WriteaCprogram forestimatingthe valueofv'155 by Lagrange’s Interpolation method from
thedatabelow.
X 150 152 154 156
Y-vVx | 12.247 | 12.329 | 12.410 | 12.490
(Or)

(b)WriteaCprogramforevaluatingthefollowingintegralbySimpson’s3/8Rule.

1
I=ym)dx (correctfivedecimalplaces)

3k 3k 3k 3k 3k 3k 3k %k %k %k k k¥
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