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Sc. / B. A. (Statistics)
eg},rse Stnlctufe

Year Sem. Course Code Paper Title Theory/Practical Credits

I

r

8060101'[
Descriptive Statistics (Univariate) and

Theory of Probability
Theory 04

8060102P
Descriptive Data Analysis Lab
(Univariate)

Practical 02

II
80602017

Descriptive Statistics (Bivariate)
arrd Probability Distributions

Theory 04

8060202P
Descriptive Data Analysis Lab
(Bivariate)

Practical 02

II

ilI
8060301't

Theory of Estimation and Sarnpling
Survey

Theory 04

8060302P Sampling Sr-rrvey Lab Practical 02

IV

80604017
Testing of Hypothesis and Applied
Statistics

Theory 04

8060402P
Test of Significar-rce and Applied
Statistics Lab

Practical 02

III

V

8060s01'r
Multivariate Analysis and Non-
pararnetric Methods

Theory 04

8060s02'r'
Analysis of Variance and Design ol'
Experiment

Theory a4

8060s03P
Non-parametric Methods and DOE
Lab

Practical 02

VI

8060601r
Statistical Cornputing and

lntrodnction to Statistical
Software

Theory 04

8060602'r' Operatior-rs Researcl-t Theory 04

8060603P
Operations Researci.t and Statistical
Computing Lab

Practical 02
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Programrne/C lass : Certificate

Course Code: -8060101T 
I 
au,,,r. I-itle: Descriptive Statistics (tJnivariate) ancl Theory of

Course outcomes:

After completing this cor-rrse a student
./ Knowledge of- Statistics, its scope,/ Ability to r-rnderstand concepts of

S Lr b.iect: S'IATISTICS

will l-rave:

and importance in varior-rs fields.
sample vs. poillllation ar-rd difference between different

types of data.

'/ Knowledge of methods for summarising derta sets, including comnlon graphical tools
(such as boxplots, histograms and ster-nplots). Interpret histogran-is and boxplots.

'/ Ability to describe data with measures of central tendency and measures of dispersion.
'/ Ability to understand medsures of skewness and kr,rrtosis and their utility and

signiticance.
'/ Ability to understar-rd tl-re concept of probability along witl"r basic laws and axioms of

plobability.
'/ Ability to ltnderstand the terms rrutually exchrsive and inclependence ancl their relevance
'1 Ability to identify the appropriate rnethod (i.e. union. intersection. conclitional. etc.) for

solving a probler-n.

'/ Ability to apply basic probability principles to solve real lif-e problen-rs.
'/ Ability to lurderstand t["re concept of random variable (discrete ancl continuous), concept

of probabi lity distribution.

Credits: 0,1

Max. Mat'l<s: 25+75

Total No. olL,ectr-rres-Tutorials-Plactical (in hor_rrs per weeh): 6-0-0

'f opic

Part-A: Descriptive Statistics ([Jnivariate)

I r r t lod Lr c t i u,, tn Sta t i st i c s- M.aI,,, 
"* 

o i S ta1 i st i cs" i'.r,po,-ia *=f
,f O--1: r' - r'-, ,' ,' ' ' Iof Statistics. Scope of Statistics in Indr-rstry. Introduction and 

I

contribr-rtion of Indian Scholars in Statistics.
Concept of Statistical popr-rlation. Attributes ancl Variables
(Discrete ernd Continuous), Different types ol scales -
Nominal. Ordinal. Ratio and Interval, Plimary data
designing a questionnaire and schedr-rle. collection of
primary data. cheching their consistency. Secondary data.

Presetrtation of data : Classiflcatior-r. T'abulation-
Diagranrmatic & Graphical Representation o1' Grouped data"

Frequency distribLrtions. Curnulative liecluency distributions
and their graphical representations. I{istograrx. Frequency
polygon and Ogives" Stem and Leaf plot. Box Plot.

Measures olCentral tendenc,v and Dispersion ancl therr
properties. Merits and I)enrelits of these Measures.

1l

Year: F'irst Sen.rester: First

Core: Compulsory

Min. Passirrg Mall<s:

No. of
Lectures



IV

Moments and Factor:ial moments, Shepl-iard's correction for
moments. Measures of Skewness and I(urtosis and their
significance, Measures based on quartiles. 06

Part-B: Theory of Proability

V

Random experiment. Trial. San-rple point and
Events. Operatior-rs of events. Concept of
Mutualiy exclusive and Exl-raustive events.
Definition of Probability: Classical, Relative
Axiomatic approaches.

Sample space.
equally likely.

frequency and 04

VI

Discrete Probability Space. Properties of Probability under
Set Theory Approach" Independence of Events, Conditional
Probability. Total and Compor-rnd Probability theorems,
Bayes theorem and its Applications.

09

VII

Random Variables - Discrete and Continuous, Probability
Mass Function (pmf) ar-rd Probability density function (pdfl,
Cr-rmulative distribution ftrnction (cdfl .

.loint distribution of two random variables, Marginai and
Conditional distribr-rtions, Independence of random
variables.

08

VIiI

Expectation of a randorl variable and its properties.
Expectation of sum of random variables and product of
independent random variables. Conditional expectation and
related problerns.
Moments, Momer.rt generating function (m.g f ) & their
properties, Continr-rity theorem for m.g.f. (without proof).
Chebyshev's inequality" Weak law of large nurnbers for a

sequence of independently and identically distribr-rted
random variables and their applications. (Statement Only)

09
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ggested Readings:
Part A:

Goon, A.M., Gupta. M.K. and Dasgupta, B. (2013). Fr-rndamental of Statistics, Vol I, Worl
Press. Kolkata.

Goon, A.M.. Gupta, M.l(. and Dasgupta, B. (2011). Fundamental of Statistics, Vol II,
Press, I(olkata.

Gupta, S.C. and Kapoor, V.K. (2000). Fundamer-rtals of Mathematical Statistics (1Otr,ed.),

W

its Applications. 2,d Edition, Wiley Eastern.

introduction to Probability Theory and

Sul
Chand and Sons.

Hanagal, D. D. .(2009). Introdr-rction to Applied Statistics: A Non-Calculus Based Approach
Narosa Publishing Comp. New Delhi.

Miller, I. and Miller, M. (2006). John E. Freund's Mathen-ratical Statistics with Applications, (7t
Edn.), Pearson Education, Asia.

Mood, A.M. Graybill. F.A. and Boes, D.C. (2011). Introdr"rction to the Theory of Statistics,3
Edr-r., Tata McGraw-Hill Pub. Co. Ltd.

Weatherburn, C.E. (1961). A First Course in Mathematical Statistics, The English Lang. Book
Society and Cambridge Univ. Press.

Part B:

David. S. (1994) : Elementaly Probability, Can-rbridge University Press. Dudewicz,

E.J. and Mishra, S.N. (2008). Modern Mathematics Statistics, Wiley.

Gupta, S.C. and Kapoor, V.K. (2000). Fundamentals of Mathematical Statistics (1Qtned.), Sul
Chand and Sons.

Hanagal, D. D. (2009). Introduction to Applied Statistics: A Non-Calcr-rlus Based Approach
Narosa Publishing Comp. New Delhi.

Johnson. S. and Kotz. S. (1972). Distribution in Statistics Vol. I-ll & III, Houghton and
Mifflin.

Lipschutz, S., Lipson. M. L. and Jain. K. (2010). Schaum's Or-rtline of Probabihty. )ta Edition
McGraw Hill Education Pvt. Ltd, New Delhi.

Meyer, P. (2017). lntroductory Probability and Statistical Applications (ftra ed.), New
Delhi, Oxford & IBH Publishing Co. Pvt. Ltd.

Mood A.M., Graybill F.A. and Boes D.C. (2007). h-rtroduction to the Theory of Statistics (3,4

ed.). New Delhi ,Tata McGraw Hill Publishing Co. ltd.

Mukhopadhyay, P. (1996). Mathernatical Statistics. New Delhi, New Central Book Agency
Pvt. Ltd.

Parzen. E.S. (1992). Modem Probability Theory and its Applications. Wiley Interscience. Pitman

.f . (1993). Probability. Narosa Publishing House.

Rao. C.R. (2009), Lir-rear Statistical Inf-erence and

Rohatgi. V.K. and Saleh. A.E. (2008). An
Mathematical Statistics, Wiley E,astern.

Suggested Online Links/Readings:
http ://heecontent. upsdc. gov. in/S earc hContent. aspx
https : //swayam. gov. in/explorer?searchText-stati stics
https ://nptel. ac. in/course. htm I

https ://www.edx.org/search.?q:statis

eL

httns://www.cou .ors/search?querv:statist
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Open to ALL

Suggested Continuous Evaluation Methods:
Continuous Internal Evaiuation shall be based on allotted Assignment and Class Tests. The
marks shall be as follows:

Course ftrequisites: To study this colrrse, a student must have
Mathematics/Elementary Mathematics in class 12th.

the subject

Suggested equivalent online courses:

Further Suggestions

*t 0^""'l> ,yn"g
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Program rre/Class: Certificate Year: First Sernester: Firsl

SLrb.j ect: S'IATISTICS

Course Code: -8060102P Course Title: Descriptive Data Analysis Lab (Univariate)

Uourse outcomes:
After completing this course a student will have:
,/ Ability to represent/sumrnarise the data/information using appropriate Graphical methods

inclr-rding corrlrroll graphical tools (such as boxplots. histograrns and stemplots) and also

to draw inferences fiom these graphs
,/ Acquire the knowledge to identity the situation to apply appropriate measure of central

tendency as per the nature and need of the data and draw meaningful conclusions
regarding behavior of the data.

./ AcqLrire the knowledge to identify the situattor-r to apply appropriate measure of dispersion
as per the nature and need of the data and draw meaningful conclusions regarding
heterogeneity of the data.

,/ Ability to measure skewness and kr.utosis of data and deflne their significance.
,/ Acquire the knowledge to compute conditional probabilities based on Bayes Theorem .

Credits: 02 Core: Compulsory

Max. Marks.ZS+js Min. Passing Marks:

Total No. of Lectures-Tutorials-Practical (in hours per week): 0-0-4

List of'Practicals
No. of

Lectnres

2

Problems based on graphical representation of data by
Histogram, Frequency polygons, frequency curves and

Ogives, Stem and Leaf Plot. Box Plot.
Problen-rs based on caiculation of Measures of Central
Tendency.
Problems based on calcLrlatior-r of Measures of
Dispersior-r.

Problems based on calculation of Moments. Measures
of Skewness and Kurtosis.

Compr-rtation of conditional probabilities based on
Bayes theoren'r

J

4.

5.

60

0 ^yq€{
*A UvN\h,,Y
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This coLrrse can be olttecl as an elective bv tlre-stn.t".nt-s ol
Open to Al-L

Suggested Readings:
As suggestecl lbr pa;rer cocle 8060l0l 'I'.

fbllowing sLrbiects

Suggestetl ('onlinuous l,.r:rluatiorr Nlethorls: (25 Vlarksi ,-
Cot-ttinuous Intert-ral Flvalr-iation shall be based on Practical F'ile/Recorc1" Class
Activities and overzill perfblmance. Tl.ie marks shall be as lbllows:

raclical File/Reconl (05 marks)

ield Activity.

a) 'f heme/Objective of the Activity (02 marks)

b) Report Preparationir (08 marks)

c) Presentation.t (05 marks)

lass Inter:rction (05 marks)

Suggested Practical Exnrnination Uvalu:rtion Methotls: (75 Marks)
Practical Examiuatiort Evaluation shall be basec'l on Viva-r,oce and Practical Exercises. The
marlis shall be as fbllows:

Practical Exercise (Major%) 01 x 25 M:rrks 25 Marks
Practical Exercise (Minor'2,1 02 r 15 Marhs 30 Marks
Viva-voce 20 Marks

I

'/" There shall be 04-05
(C,ompulsory) and 03-04 as

Practical Exercises
Minor (StLrdents have t

Examination conrprising 01 as Major
attend any 02).

(-'otu'se prereqrrisites
80601 0 l T.

To stuclv th is cor-rlse. a student nr r-rst have opted/passecl the pup". 
"od

Suggested eclLrivalent orrlirre coLll.ses

FLrrthet' SLrggestion s:

In practical classes a series of lectures Ibr NIS-Llxcel may bc orgarrized
may be asl<ed to use it to perlbrm practical problems assigned lo thenr.

Ibr Students and they

A rlinor pro.lect/sr-rrve1' vr'ith application oltechniqLres stLrdiecl in B060l0l'l'.
e.g.

It may be a sttrvey based study (r.r,ith sample size not nlore than -50 and l0 questiols)
acldressing the local area or-) social. econontical. edr-rcational. occupational. marital.
behaviottral issues: know'leclge. attilLrcle. przrcf ices tc'rn,arcls vzu'ior-rs aspects; ir-rc|-rstrial,
pollution. trafllc. etc. status.
A stlldent has to develop a queslionnaire then collect. classily ancl tabr-rlate the data.
Thereafier, r'epresent the clata glaphically and/or calculate some descriptive statistics
(r-rnivariate) and miike sonte inferences (if possible).

#Report may be hand-nritten or in ty'ped {ormert. Fleaclings of the reporl nray be clecicled by the
sttpen,isor-.

tl

& Presentation rtray be ver-bal or by' r:sine ppt etc



Prograrnme/C lass : Certificate

ourse Cocle: 80602017
ourse outcomes:

lAfter completing this course a student will
'/ Knowledge of the method of least

experimental data with a function

SLrb.ject: STATISTICS

have:
squares for curve fitting to theoretically describe

or equation and to find the parameters associated
with the model.

'/ Knowledge of the concepts of correlation and sirnple linear regression and Perform
correlation and regression analysis.
Ability to interpret results fiom correlation and regression.
Ability to compute and interpret rank correlation. .

Ability to understand concept of qualitative data and its analysis.
Knowledge of discrete distributions. Discuss appropriate distribution negative binomial,
Poisson, etc. with their properties and application of discrete distribution models to solve
problems.

'/ Knowledge of continuous distribr-rtions. Discuss the appropriate ctistribution (i.e. uniform,
exponential, norrnal. etc.) with their properties and application of continuous distribution
models to solve problems.

'/ Knowledge of the formal definition of order statistics, derive the clistribution function and
probability density fr-rnction of the lrirsl6lgl statistic and joint distribution of rthand sthorder
statistics,

'/ Ability to identify the application of theory of order statistics in real lifeproblems.

Max. Marks: 25+75

Total No. of Lectr,rres-TLrtorials-Practical (in lrours per weel<): 6-0-0.

Part-A: Descriptive Statistics (Bivariate)

III

Year: First Sernester: Second

course Title: Descriptive Statistics (Bivariate) and probabiity Distributions

Credits: 04 Core: Compulsory

Mirr. Passing Marks:

Bivariate data. Principles of least squares, Most plausible
values. Meaning of curve fitting. Fitting of straight lir-re.
parabola. logarithmic. power curves and other simple fbnrrs
by method of least squares.

Bi-Variate fiequency table, Correlation, Types of
relationships. Scatter diagrarn, Karl-Pearson's Correlation
Coefficient and its properties.

Rank correlation and its coefficient (Speanlan ancl Kendall
Measures)
Regression analysis through both types of regression
equations for X and Y variables.

Attriblltes: Notion and Terminology, Contingency table,
Class frequencies and Ultimate class fi-equencies,
Consister-rcy. Association of Attributes, Independence.
Meastrres of association fbr 2X2table, Chi-square, Karl
Pearson's and Tschuprow's Coeffrcient of Association.

*y \"'{/

l3l '



Part-B: Probability Distributions

l Dir...
V I Poisson distribution (as limiting case of Binomial 

I

I distribution)- Hypergeometric, Geometric and Neqative I

I Binomial, Uniform and Multinomiar distributionr, fiu;;"i | 10

I Binomial, Poisson and Unilorm distributions. 
I'llr

VI
Continuous Prohability Distributions: Exponential,
Gamma, Beta distributions. Cauchy, Laplace, pareto,
Weibull, Log normal distributions.

10

VII

Normal distribution and its properties, Standard Normal
variate, Normal distribution as limiting case of Binomial
distribution, fitting of Normal distribution.

06

VIII

order statistics. Distributions o@
maximum order statistic, Joint distribution of rth and srh
order statistics (in continuous case), Distribution of sample
..arg: & sample median for uniform and 

"xponerrfialdistributions.

04

*$ 
'^^""L'X 
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https : //nptel. ac. in/co urse. html
http s : //www. edx. ors/se arc l-r ?o :stati sti c }/tu{z'

lSuggested Readings:
(ar[.$:

Goon, A'M', Gupta, M.l(. and Dasgupta, B. (2013). Fundamental of Statistics, Vol l,
Press, Kolkata.

Goon, A'M., Gupta, M.l(. and Dasgupta, B. (2011). Furdamental of Statistics, Vol II,
Press. Kolkata.

Gupta, S.C. and I(apoor, V.K. (2000), Fuurclamentals of Mathematical Statistics (10rr, ed.),
Chand and Sons.

Worl

Worl

Sul

Hanagal, D' D. (2009). Introduction to Applied Statistics: A Nor-r-Calcr-rlus Based Approach
Narosa Publishing Cortrp. New. Delhi.

Miller. I' ar-rd Miller, M. (2006). John E. Freund's Mathematical Statistics with Applications, (7t
Edn.), Pearson Education. Asia.

Mood, A.M. Graybill, F.A. and Boes, D.C. (2011). Introduction to the Theory of Statistics,3
Edn., Tata McGraw-Hill Pub. Co. Ltd.

Weatherburn. C.E. (1961). A First Course in Mathematical Statistics, The English Lang. Book
Society and Cambridge Univ. Press.

Part 4:
David, s. (1994) : Elementary probability, cambridge university press. David,
H A.(1981). Order Statistics 12,,aed.), New york..lol.rn Wiley.

Dr-rdewicz. E..1. and Mishra. S.N. (2008). Modern Mathemarics Statistics. Wiley.
Gupta" S'C. and Kapoor, V.K. (2000). Fundamentals of Mathemarical Statistics (lgrhed.), Sulta
Chand and Sons.

Hanagal. D. D. (2009). Introduction to Applied Statistics: A Non-Calculus Based Approach
Narosa Publishing Comp. New Delhi.

Johnson. S. and I(otz, S. (1972). Distribr:tion in Statistics Vol. I-lI & III, Houghton and
Mifflin.

Lipschutz. S.. Lipson, M. 1,. and Jain. K. (2010). Schaum's Outline of probability. 2n,r Edition
McGraw Hill Education Pvt. Ltd. New Delhi.

Meyer, P. (2017). Introductory Probability and Statistical Applications (2na ed.), New
Delhi. Oxford & IBH Publishing Co. pvt. Ltd.

Mood A.M., Graybill F.A. and Boes D.C. (2007).Introduction to the Theory of Statistics (3ra
ed.), New Delhi .Tata McGraw Hili publishing Co. ltd.

Mukhopadhyay, P. (1996). Mather.r.ratical Statistics. New Delhi. New Central Book Agency
Pvt. Ltd.

Parzen. E.S ( 1992). Modern Probability Theory and its Applicarions. Wiley Interscience. pitman

J. (1993). Probability. Narosa Pr_rblishing House.

Rao, C.R. (2009). Linear Statistical Inference and its Applications, 2,0 Edition, Wiley Eastern.

Rohatgi, V.K. and Saleh. A.E. (2008). An Introduction to Probability Theory and
Mathematical Statistics" Wilev Eastern.

iSuggested Online Links/ Read ings :

http : //heecontent. upsdc. gov. in/S earchContent. aspx
https ://swayam. gov. in/exp I orer?searchText-statistics



http s : //www. c o ursera. o r g/s e arch ? q u er-y: stati s ti c s &

This course can be opted as an elective by the students of fbllowirrg sub'lecty
Open to ALL
Suggested Continuous Evaluation Methods:

8060101T.
Sr-rggested eqr-rivalent orr I i rre courses

Continuous Internal Evaluation shall be based or-r allotted Assignment ancl Class Tests. The
marks shall be as follows:

Coltrse prereqLrisites: To str-rdy this cor-rrse. a studelrt utust have opted/passed tLe lrap". "ode

A.ssessment and Presentation of Assignment/ Research
Drientation assignment (05 marks)

Class Test-I (Objective Questions) (04 marks)

lass Test-II (Descriptive Questions) (04 marks)

Iass Test-Iil (Objective Questions) (04 marks)

lass Test-IV (Descriptive Questions) (04 marks)

lass Interaction (04 marks)

Fr"rrther Su ggestions :

i,qP
*9

t6l



Programme/Class: Certificate i Year: I,'irst

Sub.iect: STATISTICS

,Course Cocle : -806 0202P Descriptive Data Analysis Lab (Bivariate)

Afier completing tl-iis course a stlrdent will have:
1. Ability to cleai with the problerrs based on fitting ol curves by Methocl of ieast squares

e.g. fitting of straiglit line. second degree polynomial. porver cLrrve. exponential curveetc.
'2. Ability to cleal with problenrs based on cletermination of Regressiop lines an6 calculation of

C'orrelation coefficient - gror_rped and ungrouped clata.
i. Ability to deal with the problen-rs based on cletermination of Ranh correlation.
,4. Ability to flt biromial and poisson clistribution 1br given data..

Max. Marks.25+75 Min. Passing Marlis:

Total No. o1'Lectules-'Tlttorials,Practical (in hour.s per. weel<): 0_0_4

Topic

Problems based orr litting ol cLrves by Method
squares e.g. fitting of straight line. second
polynor-t-rial. power cLtrve. exponential cr-rrve etc.
Probients basecl on detelr-r-rinatiorr ol- Regressiou lines

I calculation ot C'orrelation coefflcient grouped
] tutgror.rped data.
p. Problems based on detemination of Rank correlation

J+. Fitting of binomial and poisson distriburion.

Suggested Readings:
As suggeslctl lbr paper cotle 8060201 I

be opteci as an ele.iiue qv th. ttr.l"rts of-f-oilo-ilLe ,.b'1e..ts

Suggested Continuous Evaluntion Methocls:
Continuous Internal Evaluation shall be basecl
and Ovelall perfbrn'rar"rce. The nralks shall be as

on Practical File/Record. Class Activities
fbllows:

of least

degree

and
and

This cor-rlse car.t

Open to ALl,

Sernester: Second

Core: Compulsory

Practical File/Record (05 marks)

Field Activity'

a) T'heme/Objective of the Activity (02 marks)

b) Report Preparation# (08 marks;

c) Presentation.& (05 marks)

Class Interaction (05 marks)

Suggested Practic:rl Examina{ion Evalualion Methocls: (75 Marks)
Practical Exarrlination E,valr-ration shall be based on Viva-voce ancl Practical E.rercises. The
marks sl"rall be as fbllows:

conrprising 01 as Ma.jor
arry 02).

Prac cal Exercise (Major%) 01 x 25 Marks 25 Marks
Prac cal Exo'cise (\linor",,) 02 x lilVIarks 30 Marks
Viva-voce 20 Marks

(% There shall
(Courpurlsory )

Praclicerl Erercises in Examinatron
as Minor (Stndents l-iave to attend



opted/passed the paper code

Furtlrer Suggestions:
In practical classes a series of lectures for any statistical software (e.g. SpSS) may be organizedfor students and they may be asked to use it io perform practical problems assigned to them.

Suggested equiva lent on I ineiourGs :

A minor project/survey with appricatiorr of techniques studied in 806020IT.
e.g.

It may be a survey based study (with sarnple size not more than 50 and 10 questions)
addressing the local are€ on social, economical, educational, occupational 

-;;;;i
behavioural issues; knowledge, attitude, practioes towards uurior, 

-"rp*"r., 
industrial,

pollution, traffic, etc. status.
A student has to develop a questionnaire then collect, classify and tabulate the data.
Thereafter, represent the data graphieally and/or calculate ,.*. desoriptive statistics
(bivariate) and make some inferenees 1if posiible).

#Report ntay be hand-written or in typed format- Headings of the report may be deeided by thesupervisor

& Presentation may be verbal or by using ppt etc.

y\/d2
l,W
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Prograrnrne/C lass : Diploma

S Lrb.ject: STATIS'I'ICS

Cor-rrse Cocle: -B0603017 Course Title: 'lheory of Estimation ancl Sampling Survey

Course outcomes:

After completing this cor-rrse a stLrdent will have:
'p Knowledge of the concept o1'Sampling distriburtions.

standard deviatiorr.
Knowledge of'the san"rpling distribution of the sum and meau.
Ability to understand the t. f and chi-sqLrare distribr-rtion and to identify the main
characteristics o1' tl-iese di stli br-iti ons.

r Knowledge of the concept of Point and Interval Estimation and discuss characteristics of
a good estimator'.

enumeratior"r.

estimates of population paralneters

Ability to ider-rtify the situations where the various saniplir-rg techniqLres shall be used.
Knowledge of sarnplir-rg and non-sar-npling errors.
Knowledge of-regression ai-icl ratio methcids of estimation iri simple random san-rpling
(sRS).

Credits: 04 Core: Compulsory

Max. Marl<s: 25+75

Total No. ol [-.ectL.rles-TLrtoria]s-Placticirl (in hours per. weeli): 6-0-0.

Unit Topic

Part-A: Sampling Distributions and 'I'heory of Estimation

Sampling Distribtrtior-rs: The concept of sampling
distribr,rtion. Pararneter'. Statistic ancl Staiidarci error. The
sampling distribr-rtion fbr the sur-r-r of- independent randon'i

variables of Binomial" Poissor.r and Normal distribution.

Method of Maximum Likelihood and properties of
maximun'i lihelihood estii.nators (withor,rt proof). Method of
minirnr:m Chi-square. Method of least squares and methods

',

04

III

te 
I

Year: Second Serrester: Third

Min. Passing Marks:

No. of
Lectr-rres

Central limit theoren'i. sampling distribr-rtion of Z.

Sar-npling distribution of t. l-. and chi-sqr:are witl.rout

derivations. Simple ploperties of these distriburtious and

thei r i rrterrelationslrip.

Point estimatior-r: Cl-raracteristics of a good estin-iator:

Unbi asedr-ress. consi stency, sr-rf fic ienc1, and eflic ier-rcy.

Problems ancl exzrn-iples. Interval estimation.

IV

of rnoments for estimation of paralreters



Part-B: Sampling Survey

i

V

Sampling vs. Compiete enumeLation: San-rpling units and
Sampling frame, Precisior-r and efficiency of estimators,
Simple Randon.r sampling with and without replacement,
Use of random number tables in selection of simple random
sample, Estimation of population mean and proportion,
Derivation of expression fbr variance of these estimators.
Estimation of variances, San"rple size determination.

08

VI
:

l

Stratified random sampling, Problem of allocation,
proportional allocation, optimum allocation. Derivation of
the expressions fbr the standard error of the usual
estimators when these allocations are used, Gain in
precision due to Stratification. Role of sampling cost in the
sample allocation, Minimization of variance for fixed
cost.

08

I

VII

Systematic Sampling: Estimation of Population mean and
Population totai, standard errors of these estimators
Two stage sampling with equal first stage units: Estimation
of Population mean and its variance

08

VIII

Regression and ratio methods of estimation in sirnple
random samplirrg. Cluster sanrpling with equal clusters,
Estimators of population mean and their mean square
efiors.

06

*.4 W*r'l-r{ \rfl
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Suggested Readings:
Part-A

Ferund J.E (2001) : Mathematical Statistics. Prentice Hall of India.

Freedman, D., Pisani, R. and Purves, R. (20i4). Statistics. 4th Edition. Norton & Comp'

Goon, A.M., Gupta, M.K. & Dasgupta, B. (2002). Fundamentals of Statistics, Vol. I. ,

Kolhata, The World Press.

Gupta, S.C. and Kapoor, V.K. (2000). Fundamentals of Mathematical Statistics (1Othed.), Sult

Chand and Sons.

Hanagal. D. D. (2009). Introcluction to Applied Statistics: A Non-Calculr"ts Based

Approach. Narosa Pr-rblishing Cor-r-rp. New Delhi.

Hogg, R.V., McKean, J.W. & Craig, A.T. (2009). lntroduction to Mathematical Statistics (6th ed.)

Pearson.

Kendali. M.G. and Stuart, A. (1979). The Advanced Theory of Statistics. Vo1.2 Inference and

Relationship. 4th Edition. Charles Griffin & Comp.

Kendall, M.G., Stuart. A. and Old,.l.K. (1994). The Advanced Theory of Statistics, Vol. 1.

Distribution Theory. 6th Edition. Halsted Press (Wiley Inc.),

Kenney, J.F. and Keeping. E.S (1947). Mathematics of Statistics. Part I. 2nd Edition.

Chapman & Hall.

Kenney, J.F. and Keeping, E.S. (1951). Mathematics of Statistics. Part lI. 2nd Edition.

Chapman & Hall.

Mood A.M., Graybiil F.A. and Boes D.C. (2007).lntroduction to the Theory of Statistics (3"r

ed.). New Delhi . Tata McGraw Hill Publishing Co.ltd.

Tanner. M. (1990). Arr lnvestigation for a Course in Statistics. McMillan, New York. Tanur,

J.M. (i989) Statistics. A Gr-ride to the Uuknown" 3'd Edition, Duxbury Press.

Yule, G.U. and Kendall, M.G. (1973). An Introduction to the Theory of Statistics.l4th

Edition. Charles Griffin & Comp.

Part-B

Ardilly. P. a1cl Yves T. (2006). Sampling Methocls: Exercise and Solutions. Springer.

Cochran. W.G. (2007). Sampling Techniques. (Third Edition). John Wiley & Sons, New

Delhi.

Cochran, W.G. (2008). Sampling Techniques (3rd ed.), Wiley lndia.

Des Raj. (1976). Sarnpling Theory. Tata McGraw Hill, New York. (Reprint 1979).

DesRaj ancl Chanclhok, P. (1998). Sample Survey Theory. Narosa Publishing House.

Gupta, S.C. and Kapoor. V.K. (2000). Fundamentals of Mathematical Statistics (1gtr' ed.), Sul

Chand and Sons.

Mtikhopadyay, P. (2007). Survey Sainpling. Narosa Publisher. New Delhi.

Murthy, M. N. (1917). Sampling Theory and Statistical Methods. Statistical Pub. Society

Kolkata.

Singh, D. and Chouclhary, F.S. (1977). Theory and Analysis of Sample Survey Designs.

Wiley Eastern Ltd, New Delhi. (Reprint 1986)

Sukhatme. p.V. and Sukhatme, B.V. (1970). Sampling Theory Surveys with Application

(Second Edition). lowa State University Press'

Sukhatme, P.V., Sukhatme, 8.V., Suhhattne, S. & Asok, C. (1984): Sampling Theories of

Survey with Applications, IowA State University Press and ISAS.

Thompson, S.K. (201J). Sampling. John rylt.V A So*



Suggested 0nline Links/ Readings:
http ://heecontent.upsdc. gov. in1S earchContent. aspx
https ://swayam. gov. in/expl o rer'/ searchText:statistics
http s : /inptel. ac. in/course. html
https ://www. edx.org/searchi?q :stati stics
https ://www. co r"rrsera. or g/search?q r_rery- statistics&

TI-ris course can be opted as an elective by the str-rcler.,ts of fbilo*i,rg sublects:
Open to ALL
Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on ailottecl Assignment and Class Tests. The
marks shall be as foilows:

Course prereqLrisites: T'o study this course.
8060201T.

a student utust have opted/passed the paper code

SLrggested equivalerrt onIine coLtrses:

F Lrftl-rer Sr-rggestion s :

Assessment and Presentation
Orientation assignment

of Assignment/ Research
(05 marks)

Class Test-I (Objective Questions) (04 marks)

lass Test-II (Descriptive Questions) (04 marks)

Class Test-III (Objective Questions) (04 marks)

lass Test-IV (Descriptive Questions) (04 marks)

lass Interaction (04 marks)

*& w^h.,X q{
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Progranrme/CIass: Diploma

Subject: STATISTTCS

Course Code: -8060302P

ourse outcomes:

After completing this courrse a student will have:

Credits: 02

Max. Marl<s: 25+75

l ' Ability to draw a simple random sample with the help of table of random numbers.
2. Ability to estimate population rneans and variance in-simple random sampling.3' Ability to deal with problems based on Stlatified random sampling fbr popLrlation means(proportioiral and optimunr allocation).
4. Ability to deal with problems basecl on Systernatic random sampling
5. Ability to deal with problems based on two stage sampring
6' Ability to deal with problems based on Ratio urrd ."gr.rriJn estimation of population

mean and total

Core: Compulsory

Min. Passing Marks:

Total No. of LectLrres-Tutorials-practical (in hours per week): 0_0-4

Year: Second Setnester: Third

Cor-rrse Title: Sampling Techniques Lab

Topic

Problems based on drawi,g a sim@
with tl're help of table of random numbers.
Problerns based on estimation of population means
and variance in simple randonr san-rpling.
Problems based on Stratifled ranclom sampling for
population means (proportional and tptimum
allocation).
Problems based orr Systematic random sampling
Problems based on two stage sampling
Problems based on Ratio and regression estimation of
population mean and total.

'" I



Suggested Readings:
As suggested for paper code 8060301T.

This coLrrse can be opted as an elective by the stLrdents
Open to ALL

of following subjects:

Suggested Continuous Evaluation Methods:
Continuous Internal Evaiuation shall be based on Practical File/Record. Class
Activities and Overall perfi The marks shall be as follo

Practical Examination Evaluation shall be based on Viva-voce and
marks shall be as fbllows:

Exercises. The

ormance, AS IOIIOWS:

Practical FilelRecord (05 marks)

{.ssignment based on 80603017 (05 marks)

ase Study. based on B0603017 (10 marks)

lass Interaction (05 marks)
uggeste ctrcal ILxamination L,valuation Mel

Practical Exercise (Major%) 01 x 25 Marks 25 Marks
Practical Exercise (Minor%) 02 x 15 Marks 30 Marks
Viva-voce 20 Marks

o/o There shall be 04-05 Practical Exercises in Exar.riination conrprising 01 as Major
(Compulsory) and 03-04 as Minor (Students have to attend any 02).

Suggested equivalent coLlrses:

*Student

particular
may be asked to prepare a case study on
situation along with its merits-demerits

Application of a Sampling Technique in a
and comparative study with other options.

*b o/^4, -'N n"''
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Serlester: [,'ourthYear: Second

Subiect: STATISTICS

Course Title: Testing of Hypothesis and Applied Statisticsourse Code: -80604017

Mirr. Passing Marks:

Topic
No. of

Lectures

Statistical Flypothesis (Simple and Composite).

Testing of hypothesis. Type -l and Type - II errors.

Significance level, p-values

Power of a test, I)efinitior-rs of Most
Unifblmly Most Powerl'ul (UMP) and

Powerful Unbiased (UMPU) tests.

Powerful (MP),
Uniformly Most

Test of significance. Large sample tests for
and Variables) proportions and nleans (i) tbr
(ii) for two samples
Correlation coefficient in case of (a) p:po (b)

(Attribr-rtes

one sample

pl-p2,

Srnall sample test based on t. f and chi-square distribr-rtions.

Programme/C Iass : Diploma

ourse outcomes:

Afier completing this course a student will have:
,/ Knowledge of the terms Iike r-rull and alternative hypotheses, two-tailed and one= tailed

alternative hypotheses. significant and insignificant, level of significar-rce and confidence,
p value etc.

,/ Ability to understand the concept of MP, UMP and UMPU tests
./ Ability to understand under what sitr-ratior.rs one wor-rld conduct the small sample and

large sample tests (in case of one sampie and two sample tests).
,/ Familiarity witli difterent aspects of Applied Statistics and their use in real life situations.
./ Ability to understand the concept of Time series along with its different components.
./ Knowledge of Index numbers and their applications along with different types of Index

numbers.
F-amiliarity with varior-rs demographic rnethods ar-rd difTerent measures of mortality and

fertility.
Ability to understand the concept of lif-e table and its construction.
Knowledge to understand the concept of statistical qr-rality control and diff-erent control
charts for variables and attributes.

Credits: 04 Core: Compulsory

Mar. Marks: 25+75

Total No. of Lectures-TLrtorials-Practical (in hoLrrs per week): 6-0-0.

Unit

Part-A: Testing of Hypothesis and Tests of Significance

*A Wvr[,X"*
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Part-B: Applied Statistics

Introduction & Deflnition of Time Series. its different
components, i11r-rstrations, additive and mLrltiplicative
models. Determination of trend by free hand curve, semi

average method, moving average method, method of least

squares. Analysis of Seasonal Component by Simple
average method, Ratio to moving Average Ratio
to Trend- Link reiative method.

09

iVI
i

Index number - its dellnition. application of index nurrber,
price relative and qr-rantity or volume relatives, link and

chain reiative. problem involved in computation of index

number. use of averages, simple aggregative and weighted

average method. Laspeyre's. Paasc',he's and Fisher's index

number. time and factor reversal tests of index numbers.

consumer price index.

09

I

i

l

VII

Vital Statistics: Measurement of Fertility- Crude birth rate,

general fertility rate, age-specific birth rate, total f'ertility
rate, gross reproduction rate. net reproduction rate,

standardized death rates Complete life table, its main

lbatures and construction.

06

r VII

Introduction to Statistical Quality Control, Process control,
tools of statistical quality control, +3 X control limits,
Principle underlying the construction of control charts.
Control charls tbr variables. 'X' ancl charts.
construction and interpretation. Cor"rtrol charts fbr attributes
'p' and 'c' charts" construction and interpretation

06
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Suggested Readings:
Part A

Ferund J.E (2001): Mathematical Statistics. Prentice Hall of Inclia.

Freedman. D.. Pisani. R. and Purves. R. (2014). Statistics. 4th Fdition. Norton & Comp.

Goon. A.M.. Gu6rta. M.K. & DasgLrpta. B. (2002). Fnndamentals of Statistics. Vol. L "

Kolkata. The World Press.

Gtrpta. S.C. ar-rd Kapoor, V.K. (2000). Fundamentals of Mathematical Statistics (1Qtned.), Sult
Chand and Sor.rs.

Hangal" D. ll. (2009). h.rtroduction to Applied Statistics. A Nor.i-Calcuh-rs Based Approach
Narosa Publishing Con-ip. New Delhi.

Hogg. R.V.. Mcl(ean. J.W. & Craig. A.T. (2009). Introdr"rction to Matl-rematical Statistics (6th ed.)
Pealsorr.

Kendail, M.G. and Stuart. A. (1979). The Advanced Tl'reory of Statistics. Vol.2. Inf-erence and
Relationship. 4thEdition. Charles Gri1lfu & Comp.

Kendall, M.G.. Str,rart. A. and Ord. .1.K. (1994). The Advanced'fheory of Statistics, Vol. 1

Distlibution Tl-reory. 6th Edition. Halsted Press (Wiley Inc.).

Kenney, J.F. and Keeping, E S (1947). Mathematics of Statistics. Part I. 2nd Edition.
Chapman & Hall.

Kenney. .1.F. ancl Keeping. l. S (1t)51). Mathematics of Statistics. Part II. 2nd Edition.
Chapman & Hall"

Mood A.M., Graybill F.A. and Boes D.C. (2007).lntroduction to the Theory of Statistics (3',i
ed.). New Delhi . Tata McGraw Hill Publishing Co.ltd.

Tanner. M. (1990). An lnvestigation tbra C'oulse ir-r Statistics. McMillan. New York. Tanur,

JM (1989)Statistics.AGr-ridetotheLJnltnou,r.r.i'dEdition.Dr,rxbr,u'yPress.

Yule. G.U. and Kendall. M.C. (1973). An lntroductior.r to the'fheory of Statistics.l4th
E,dition. Charles Griffln & Comp.

Part R

Croxton F.E.. Cowclen D..[. and I(lein. S. (1973). Applied General Statistics(3'ded.). Prentice
Hall ol'lndia Pvt. [.tc1.

Gupta. S.C. and I(apoor" V.K. (2008). Fundarnentals of Applied Statistics 14tt,ed.). Suitan Cha
and Sons.

Montgomery D.C. (2009) : Introduction to Statistical Quality Control (6thed.;.
Ltc1.

h-rdia Pvt

Mr-rkhopadhyay. P (2011): Applied Statistics. 2nd edition revised reprint. Books and Allied
iP; Lrd.

Suggested Online l.inlis/ Readings:
http : //heec or-rtent. Lr p sd c. go v. in/ S e archCl o nte nt. aspx

https ://swa-vam. gov. ir-l/extrlorer?searchT'ext:statistics
https ://nptel. ac. in/coulse. htmi
http s : //www. edx. or g/se arc h?q:stati stic s

https://www. coursera.org/search'lquer)r-statistics& 
]*e I-W ---lV\ ,/ .X
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This course can be opted as arr elective by the str-rdents of following sLrbjects
Open to ALL
Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on allotted Assignment and Class Tests. The
marks shall be as follows:

Further Suggestions:

{.ssessment and Presentation of Assignment/ Research
Jrientation assignment (05 marks)

Class Test-I (Objective Questions) (04 marks)

Class Test-II (Descriptive Questions) (04 marks)

Class Test-III (Objective Questions) (04 marks)

Class Test-IV (Descriptive Questions) (04 marks)

lass Interaction (04 marks)

Course prerequisites: To study this course, a student must have opted/passed the papercoAe

Suggested equ ivalent on I i ne collrses:

28 l i' t: ;: ,":



Prograrnrne/C lass : Diploma

Subject: STATISTICS

Course Code: -8060402P

iCourse outcomes: %

]After completing this course a stlrdent will have:
l. Ability to conduct test of significance based on t - test and chi_square test.2. Knowledge about Fisher's Z-transformation and its use in testing
3' Ability to deal with problems based on large sampre tests.
4' Abilityto deal withproblems based on tirne seriei and calculation of its different

components fbr forecasting.
5. Ability to deal with probrems based or-r Index number.
6. Acquire knowledge abotrt measurement of mortality and fertility.
7. Ability to deal with problems based on life table.
8' Ability to work with control charts for variables and attributes and clraw inferences.

Credits: 02

Max. Marks: 25+75

Total No. of Lectures-Tutoriars-practicar (in hours per week): 0-0-4.

*,#- U*'J,-fvcz

60

Year: Second Semester: Fourth

cor-rrse Title: 'fests of significance ancr Applied Statistics Lab

Core: Compulsory

Min. Passing Marks:

Topic No. of
Lectures

1. Problems based on t - test.
2. Problerns based on F-test.
3. Problems based on Chi-square test.
4. Problems basecl on Fisher,s Z-transtbrmation and

use in testing
5.

6.

7.

8.

9.

Problems based on calculation of power curve.
Problems based on large sample tests.
Problems based on time series and its different
components
Problems based on Index number.
Problems based on measLlrernent of mortalitv and
f'ertility.

10. Problems based on logistic clrrve fitting.
1 1. Problems based on lif-e table.
12. Problems based on control charts for variables and

attributes.

29l r' :.



Suggested Readings:
As suggested for paper code 80604011'.

This course can be opted as an elective by the students of following sLrb-iects:

Open to ALL
Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on Practical File/Record. Class
tbllows:Th ks shall be

Practical Examination Evaluation shall be based on Viva-voce and Practical Exercises. The
marks shall be as follows:

Activiti d Overall perfilucs ar) a OTIIIAIICC e lltat as l(Jlt0w

Practical Iiile/Record (05 marks)

A.ssignment based on 80604011' (05 marks)

ase Study based on 80604017 (10 marks)

Class lnteraction (05 marks)
ractica xaminalion Uvaluat et o a

Practical Exercise (Maior%) 01 x 25 Marks 25 Marks
Practical Exercise (Minorv") 02 x 15 Marks 30 Marks
Viva-voce 20 Marks
ul' There shall be 04-05 Practical Exercises
(Compurlsory) and 03-04 as Minor (Students have

in Exan-rinatior.r comprising 01 as Majo
to attend any 02).

Course prereqr-risites: To stLrdy this cor-rrse. a

8060401 T.
studerrl rrrust have opted/passed llre paper code

SLrggested equivalent on I ine courses:

Further Suggestions:
Students may be asked to perform practical problems assigned to them by using MS-Excel/any
Statistical software.

*,-+ gn v\ 4${ \,-
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Programme/Class: B.Sc. Year: 'l'hird Sernester: Fifth

SLrbject: STATISTICS

] Cor,rr" Code:-80605017 Course Title: Multivariate Analysis and Non-parametric Methods

.ourse outcomes:

'fter completing this course a stlldent will have:
,/ Ability to understand the basic concepts of vector space and matrices in order to study

multivariate distribution.
,/ Knowledge of the applications of multivaliate normal distribution and Maximum

Likelihood estimates of mean vector and dispersion matrix.
./ Knowledge of Principal Con.ipor-rent Analysis and Factor Analysis.
,/ Abiiity to apply distribution fl'ee tests (Non-parametric methods) for one and two sample

CASCS.

Credits: 04 Core: Compulsory

Max. Marks: 25+75 Min. Passing Marks:

Total No. ol Lectures-TLrtorials-Practical (in hor-trs per rveel<): 6-0-0

Unit Topic
No. ot'

Lectures

I

Vector Space, Subspace,

Linear Independence, Inner
Dimension of Vector Space

Linear Combination, Span,

Product, Norm. Orthogonality. 08

II
Row and Coh-rmn Rank.
operations on Matrices.

Rank of Matrix, Eiementary
Inverse of a rnatrix. 07

III

Multivariate Normal Distribution, Marginal and

Conditional Distribr-rtions. Moment Generatitrg and

Characteristics tunctions
08

IV of
Maximur.r-r Likelihood Estin-ration of Mean vector and

Dispersion matrix" Independence and point sufficiency
these estimates.

07

Applications of Multrvariate
Components Analysis and Factor
Oriented discussion, derivations no1

Analysis: Principal
Analysis (Application
required)

08

VI
correlations and MultipleMultiple and Partial

Regresions.
07

vilI

Tests fbr randomness and test for
sample tests : Sign test, Wilcoxor-t

Non-parametric tests,
goodness of flt. One
Signed rank tests.

08

VIII
Two sample tests : Run test. Kohnogorov - Smirnov's
test, Median test and Mann-Whitney U test.

07

*d WurVh -
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Suggested Readings:
Anderson, T.W. (2003): An Introduction to Multivariate Statistical Analysis. 3rdEdn., John Wiley

Muirhead, R.i. (1982): Aspects of Multivariate Statistical Theory, John Wiley.

Kshirsagar, A.M. (1 97 2): Multivariate Analysis, 1 stEdn. Malcel Dekker.

Johnson, R.A. And Wichern, D.W. (2007): Applied Multivariate Analysis, 6thEdn., Pearson

Prentice Hall

Mukhopadhyay, P.: Mathematicai Statistics.

Goon, A.M., Gupta, M.K. and Dasgupta, B. (2002): Fundamentals of Statistics, Vol. l, 8th Edn

The World Press, I(olkata.

Gibbons, .1. D. and Chakraborty. S (2003): Nonparametric Statistical Inference. 4th Edition.

Marcel Dekker. CRC.

Rohargi. V. K. and Saleh. A.I(. Md. E. (2009): An Introductiolt to Probability and Statistics. 2nd

Edn. (Reprint) John Wiley and Sons.

l

lsuggested Online Links/ Readings:

I http://heecontent.upsdc. g-Qv. in/SearchContent.aspx
https ://swa)zam. gov. in/explorer?searchText.'statiglics
https ://nptel. ac. in/cours
https ://www.edx. org/search?q:statistics
https : i/www. coursera. or g/search?query: statistics&

This 
"ot,rs" 

can be opted as an elective by the students of following sub.]ects:

Open to ALL
Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on allotted Assignment and Class Tests. The

marks shall be as fbllows:

@clythisCoLlrSe,astudentmusthaveopted/passedthepapercode
8060301T and 8060401T.

SLrggested eqrr iva lent on l i tte coLlrses:

Assessment and Presentation of Assignment (05 marks)

lass Test-I (Objective Questions) (04 marks)

lass Test-II (Descriptive Questions) (04 marks)

lass Test-III (Objective Questions) (04 marks)

lass Test-IV (Descriptive Questions) (04 marks)

Class Interaction (04 marks)

Further Suggestions:

??l



Progran.une/C lass : B. Sc.

Subject: STATISTICS

Course Code:-80605027
ourse outcomes:

After completing this course a student will have:

'/ I(nowledge of the concept of Analysis of Variance (ANOVA).
,/ Ability to carry out the ANOVA for One way and Two way Classification.

'/ Ability to carry out the post-hoc analysis.
,/ Knowledge of the concept of Design of experiment and its basic principles.
,/ Ability to perforn-i the basic symmetric designs CRD, RBD and LSD with and without

missing observations.
,/ Knowleclge of the concept of factorial experiments and their practical applications.

Credits: 04

Ma.r. Marl<s: 25+15

Total No. ol Lectirres-Tr-rtorials-Practical (in hours per week;: 6-0-0.

Sernester: FifthYear: T'hird

Course Title: Analysis of Variance and Design of Experiment

Core: Compulsory

Min. Passing Marks:

Lectures

Definition of Analysis of
Limitations of ANOVA. One

Variance, Assumptions
way classification.

Two way classification with equal number of observations

per cell. Duncan's multiple comparison tests.

Principles of Design of Experin-rent: Randomization,

Replicatior-r and Local Control, Choice of size and type of a
plot using r-iniformity triais.

Completely Randomisecl Design (CRD)

Randomized Block Design (RBD). Concept and definition
of efficiency of design. Comparison of efficiency between

CRD and RBD.

Latin Square Design (LSD), Lay-out,
Comparison of efficiencies between LSD
and CRD

ANOVA tabie,
and RBD; LSD

Missing plot technique: Estimation of missir-rg plots by
and LSD with oneminimizing error sum of squares in RBD

or t\ o rnissirrg obset'vations.

Factorial Experiments: General description of factorial
experiments, 22. 23 and 2" factorial experiments arranged in

RBD and LSD. Definition of Main effects and Interactions

in 2r and 2l factolial erperitnettts.

Preparation of ANOVA by Yates procedure. Estimates and

tests fbr mairi and interaction et-lects (Analysis without

confbunding).

*4
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Suggested Readings:
Cochran, W. G. and Cox, G. M. (19-57). Experimental Design.John Wiley & Sor-rs, New

York. Cochran. W.G. and Cox. G.M. (1959). Experimental Design. Asia Pr-rbiishing House

Das. M. N. ald Giri, N S (1986). Design ancl Analysis of Experirnents (f ttrE,dition). Wiley.

Dean. A. and Voss. D. (1999). Design and Analysis of Experiments. Springer-Verlag, Ne

York.

Fecierer, W.T. (195-5). Experimental Design: Theory and Applications. Oxford & IBH Publishin

Company. Calcutta. Bombay and New Delhi.

Joshi. D.D. (1987). Linear Estimation and Design of Experimeuts. New Age Intemational
(P) Ltd. New Delhi.

Kempthorne, O. (1965). The Desigr-r and Analysis of Experitnents, John Wiley

Montgomery, D.C. (2008). Desigr-r and Analysis of Experinrents. .lohn Wiley

Montgomery, D.C. (2017). Design ancl ar"ralysls of Experiments, 9.r'h Edition. John Wiley & Sons.

Suggested Online Links/ Readings:
http : //heecontent. upsdc. go r,. in/Search C onter-rt. asp x

https ://swa),am. gov. in/explorer?searchf'ext-statistics
[rttns://rtnt e I. ac. i rr 'co t t t se. I t tttl I

I https ://www.edx.org/search?q-statistics
https ://www'. coursera. org/search?quer)'- stati stics&

This cogrse can be opted as an elective by tlte stLrclerrts olfollowing sr-rbjects:

Open to ALL
Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on allotted Assignment and Class Tests. The

marks shall be as follows:

Course prerequisites. To str-rdY

Mathematics/Elementary Math enratics

Suggested eqr"rivalenl otrline courses:

Irurther Suggestions:

stLrclent ln r-rst have opted/passed thethis coLlrse. a

in Class 12 tl'.

Assessment and Presentation of Assignment (05 marks)

Class Test-I (Objective Questions) (04 marks)

lass Test-Il (Descriptive Questions) (04 marks)

Class Test-III (Obiective Questions) (04 marks)

lass Test-IV (Descriptive Questions) (04 marks)

lass lnteraction (04 marks)

-*-L C/r"/\L
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Prograrnrre/C lass : B.Sc.

Surb.ject: S'IATISTICS

Course Cocle: -8060503P
lCourse outcomes:

iAtter cornpleting this course a student will have:
I Abiliry to conduct test of significance based nolt-paratnetric tests.

\ 2. Ability to deal with multivariate data.
3. I(nowledge of Prir-rcipal Cornponent Analysis and Factor Analysis. Ability to perform

ANOVA fbr one way and two classification.
4. Ability to perform post-hoc analysis.
5. Ability to conduct analysis of CRD. RBD and LSD with and without missing

observations.
6. Ability to conduct analysis for Factorial experiments (without confbunding).

Credits: 02

Max. Marks: 25+75

Year: 'fhird Sernester: Fifth

Cor:rse Tit)e: Non-parametric Methods and DOE Lab

Core. Compulsory

Min. Passing Marks:

Total No. of Lectures-Tutorials-Practical (in hor,rrs per week): 0-0-4.

Topic

i. Problems based on Non-pararnetric tests fol one
sample.

2. Problems based on Non-parametric tests for two
samples.

3. Problems based on Rank and Inverse of amatrix..
4. Problems based on Mean vectol and Dispersion matrix

of a rnultivariate normal distribution.
5. Probiems based on Principal Component Analysis
6. Problems based on Factor Analysis.
7. Problems based on Analysis of variance in one-way and

two-\ /ay classification (with and withor-rt interaction
terms).

L Problen'rs based on Analysis o1'a Latin square design.
9. Problems based on Analysis ol variance in RBD ar-rd

LSD with one or two r-r-rissing observations.
10. Problems based on Factorial Experiment Practical.

No. of
Lectures

t5



This course can be opted as an elective by the str"rdents of fbllowing sub-iects:

Open to ALL.

Suggested Readings:
As suggestecl for paper cnde 8060501'I' and 8060502'f.

Suggested Continuous Iivaluation Methods:
Continuor"s Internal Evaluation shall be based on

rk
Practical

hall be as

File/Record, Class
lbllows:Activiti d Overall per'f TI

Practical Examination Evaluation shall be based on Viva-voce and Practical Exercises. The
marks sl-rall be as foilows:

uhThere shall be 04-05 Practical Exercises in Examination comprising 0i as Major
(Compulsory) and 03-04 as Mir-ror (Students have to attend any 02).

Cor-rrse prereqr-risites: To stirdy this course. a stLldent trust have opted/passed the paper code
8060501T and 8060502T'.

Suggested equivalent online coLlrses

00bb

S AII OIIIIAIIC le Illa a AS OIIOWS

Practical File/Record (05 marks)

Assignment based on 8060501T/ 80605027 (05 marks)

Case Study based on 8060501T/ 80605027 (10 marks)

lass Interaction (05 marks)
uggested Practlcal lrxamtnatlon ttvaluatton lvlellrods: ( /5 lvlar

Practical Exercise (Ma.ior%) 0l r 25 Marks 25 Mnrks
Practical Exercise (Minor%; 02 x l5 Marks 30 Marks
Viva-voce 20 Marks

F rrrl lrel Sr rggestiorr s:

Students may be asked 1o perlbrm practical problems nssigned to them by using MS-Excel/any
Slalislical soflware.
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!i Prograrnrrre/Class: B.Sc. Year: Third Semester: Sixth

SLLbject: STATISTICS

lourse Code:-80606017 course Title: Statistical computing and Introduction to Statistical Softwarr

Course outcomes:
After completing this cour se a stLrdent will have:
/ Basic Kr-rowledge of SPSS and R programming with some basic notions for developing their

own simple programs and visualizing graphics in R.
/ Ability to perform data analysis for both univariate and multivariate data sets using R as wellas

SPSS

Credits: 04 Core: Compulsory

Max. Marks :25+75 Min. Passing Marks:

Total No. ol LectLrres-Tutorials-Practical (in hours per week): 6-0-0.

Unit Topic No. of
Lectures

lntroduction to Computer: Generation of Computer. Basic
Structr-rre of Computer, Digital computer and its peripherals.
number systerns (Binary, Octal, Hexadecimal Systems).
Flow chart for slmple statistical problems.

08

II
Introduction to R Programming and R Studio, lnstailing R.
R as a calculator. Creatir-rg a data set, Understanding a data
set, Data structure: Vectols, Matrices. Arrays, Data Frames,
Factors and Lists

08

III
Data inputs: Entering data
Data fi'om Excel. SPSS.
variables, recoding variable,

from the keyboard, lmporting
SAS. STATA, creating new
renaming variables.

07

IV
Parametric test: T'est

t-test fbr dift-erence

Graphs ursing R. Infbrer-rtial Statistics-
fbr Norrlality. t-test lbr single mean,
between means. paired t-test.

08

Using R: Wilcoxon signed rank sum test, Mann Whitney U
test, Kruskal Wallis test" Analysis of Variance (One- way
& Two way Anova), Karl Pearson correlation coefficient,
Linear Regression : Simple and Multiple regression

07

VI
SPSS Environment, entering data, Importing and Exporting
dala, Data Preparation, Data Transformation. Descriptive
Statistics. Explore. Graphs Lrsing SPSS

08

VII
Grapl-rs using SPSS, Inf-erential Statistics- Parametric test:
Test for Normality. t-test tbr single mean, t-test for
diff-ererrce between means. paired t-test.

07

VIII
Using SPSS: Non-parametric tests. Analysis of Variance
(One-way & Two way Anova). Karl Pearsor.r correiation
coeffrcient, Linear Regression : Simple and Multiple
regression

07

'/*d-



Suggested Readings:
Chambers, J. (2008). Software for Data Analysis: Programming with R, Springer.

Crawley, M.J. (20i7). The R Book. John Wiley & Sons.

Eckhouse, R.H. ar-rd Morris. L,R (1975). Minicornputer Syster-r.is Organization. Programming
Applications. Prentice-Hall.

Matloft. N. (2011). 1-he Aftof R Programming, No Starch Press, lnc.

Eckhouse, R.H. and Morris, L.R. (1975). Minicoinputer Systems Organization, Programrning
and Applications, Prentice-Hal1.

Margan G A: SPSS for Introductory Statistics; l]ses and Ltterpletation.

tSuggested Online Links/ Readings:
http ://heecontent. upsdc. gov. in/S earchContent. aspx
https ://swa),am. gov. irVexplorer?searchTexFstati stics
https ://npte1. ac. in/course. htm I
https ://www. edx. org/search ?q-statistic s

https ://www. coursera. org/search?q uery-statistic s&

Open to ALL
Suggested Continuous Evaluation Methods:

Continuouts Internal Evalr-ration shall be based on allotted Assignment and Class Tests. The
marks shall be as follows:

A.ssessment and Presentation of Assignment (05 marks)

lass Test-I (Objective Questions) (04 marks)

lass Test-[I (Descriptive Questions) (04 marks)

Class T'est-III (Objective Questions) (04 marks)

Class Test-IV (Descriptive Questions) (04 marks)

Class Interaction (04 marks)

Course prereqLrisites: To study this
Mathematics/Elementarv Mathematics in

Suggested equivaleut onliue courses.

a student n-rLlst have had the subjectcoLtfse.
class 12tr'

Furtlrer Sr"r ggesti or-rs :

(^

4#t Wril-vrfl\-,,*z
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Programme/C Iass: B.Sc.

Course Co<le: -B0606027
ourse outcomes:

SLrbject: STATIS'IICS

Credits:04

Max. Marks.ZS+js

Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0'

l'

, VII

Semester: SixthYear: Third

Course Title: Operations Research

Core. CompulsorY

Min. Passing Marks:

No. of
Lectures

H"to.y & b".kgrour-rd of OR. General linear programming

problems ancl their fbrmr-rlations' Solvir"rg LPP by Graphical

S"trrrg LPP by" Simplex method, Big-M method, Two

phase Method. Degeneracy and Duality in LPP'

Transportation problel-r: Norlh-west corner rule, Least cost

methocl. Vogel's approximation methocl. Optimum

solution: Stepping stone method.

Assignment Problem: Hungarian Method, Travelling

Salesman Problem.

Replacement
replacement.

problem: Individual

Job s.q.r.rcing : n jobs - 2 machines, n.iobs - k

machines, 2 iobs - n machines.

Ca*. th"ory Introductiou. Cornpetitive Situations'

Characteristics ol' Competitive Games. Rectangular game'

Two-Person Zero-Sun'i ganle. minimax-maximin principle.

Solutior-r to rectangular game using graphical method

Dd"-,r"".. and modified dominance property to reduce

the game matrix and solution to rectangular game with

rnixed strategy. LPP method.

*/, w*A=fvl

391r



Suggested Readings:
Swarup. I(', Gupta P.K. ar-rd ManMohar-r (2007). Opercrtion,s Resecrrch (13trr ed.) , Sultan
Chand & Sons.

Taha, H'A. (2007). Opercttions' Re.s'ecu'ch: An InrrntJtrction (Btttecl ),prentice Hall of India.
Hadle1,, G: (2002) : Linear programming. Narosa publications

FIillier. F'A and Lieberman. G..r. (2010): Introduction to operations Research- concepts and
cases, 9th Edition. Tata McGlaw Hill

]Srgg".t*a Ontine Links/ Readings:

hr
https ://nptel. ac. in/course.html

This course can L-re opted as ar.r eIective by the stLrdents of tbtto*infsLrb.1ects:
Open to ALl,
Suggested Contin uous Enr.luatjon M"tho.t*

Continuous Internal Evaluatior.r shall be based
marks shall be as follows:

on allotted Assignment and Class Tests. The

Clourse prereqLrisites: l-o stl-,dv this a student ntust have had th;CO LITSC.

class l2 tl'Mathematics/Elementary Mathematics in

Srrggested eqtrir alerrl orrliue .or',,.io

su bj

ssessment and Presentation of Assignment (05 marks)
llass Test-I (Objective euestions) (04 marks)
llass Test-II (Descriptive euestions) (04 marks)
Iass Test-III (Objective euestions) (04 marks)
lass'fest-IV (Descriptive euestions) (04 marks)
ass Interaction (04 marks)

i Furlher Suggestions:

*d-
t

Cr"vf; {*,*
,/
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Prograrnrne/Class: B.Sc. I 
year: Third 

l_

SLrbiect: STATISTICS

Sernester: Sixth

Course Code: -8060603P Course Title: Operations Research and Statistical Computing Lab

Course outcomes:

iAfter cornpleting this course a student will have:
1. Knowledge of mathematical formulation of L.P.P
2. Ability of solving LPP using differer-rt n-rethods.
3. Ability to solve Allocation Problem based on Transportation and .Assignment model.
4. Ability to solve problems based on Game Tl-reor"y.

5. Ability to use programming language R as Calculator.
6. Knowledge of using R in simple data arralysis.
7. Able to perform statistical analysis by using SPSS.

Credits:02 Core: Compulsory

Max. Marks:25+75 Min. Passing Marks:

Total No. ol Lectures-Tutorials-Practical (in hours per week): 0-0-4.

Topic No. of
Lectures

1. Problem based on Mathematical fbrmulation of L.P.P
2. Ploblem based on solving LPP using Graphical Method
3. Problem based on solving LPP using Simplex Method
4. Problem based on solving LPP using Charne's Big M

method involving artif-rcial variables.
5. Allocation Problem based on Transportation nrodel.
6. Allocation Probler.r.r based on Assignment model.
7. Probierns based on Game payofTmatrix.
8. Problem based on solving Graphical solution to mx2l

2xn rectangular game.

9. Problem based on solving Mixed strategy game.
10. Problem based on solving game using LPP method.
11. Problern based on application of R as Calculator.
12. Problem based on application of R in simple data

analysis
13. Problem based on application of SPSS in dataanalysis

60
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Suggested Readings:
As suggested for paper code 80606011'and 8060602'I.

This course can be opted as an elective by the str-rdents of tbllowing sLrbjects:

Open to ALL
Suggested Continuous Evaluation Methods:

Continuous lnternal Evaluation shall be based on Practical File/Record. Class
Activities and Overall nerll ce. The marks shall be as foll

Suggested Practical Examination Evalu
Practical Examir-rati or.r Evaluation siral I be baseci on Viva-voce and Practical Exercises. The

(75 Marks)

marks shall he as follows:

7o There shall be 04-05 Practical Exercises in Examination comprising 01 as Major
(Compr-risory) and 03-04 as Minor (Str-rdents have to attend any 02).

Course prereqLrisites: To str-rdy this course. a studeut must have opted/passed the paper code
8060601T and 8060602T.

SLrggested equivalent online courses

cIa UI IiIAII a5 U UV 5

Practical File/Record (05 marks)

{ssignment based on 8060601T/ 80606027 (05 marks)

ase Study based on 8060601T/ 80606027 (10 marks)

lass Interaction (05 marks)
ussesled PracticaI F-.xarnination l-,valuation Methods: (75 Marks

Practical Exercise (Ma.ior%) 01 x 25 Marks 25 Marks
Practical Exercise (Minor%) 02 x 15 Marks 30 Marks
Viva-voce 20 Marks

Fuftlrer Suggestions:

421


