








Core I 

Course 101: Probability Theory 

 

Unit I 

• Probability measure, random variable and inequalities: 

➢ Probability spaces, Random variables and random vectors. Expectations. Moments. 

➢ Holder’s inequality, Minkowski’s inequality, Cauchy–Schwartz inequality, Markov’s inequality, 

Jenson’s inequality, Chebychev’s inequality 

 

Unit II 

• Distribution of a random variable and Characteristic functions: 

➢ Distribution function, joint distribution function. Decomposition of a d.f. in its discrete, absolutely 

continuous and singular parts. 

➢ Weak convergence of sequences of distribution functions. The weak compactness theorem. 

➢ Characteristic functions and their properties. 

➢ Inversion theorem, Uniqueness theorem, Continuity theorem (statement only) and their properties. 

 

Unit III 

• Stochastic Independence and Conditional Expectations: 

➢ Independence of events, classes and random variables. 

➢ The multiplication theorem, Borel - Cantelli lemma, Borel zero- 

one law 

➢ Sequence of independent random variables, Tail  -field and Kolmogorov zero-one law. 

➢ Conditional Expectations and its properties 

 

Unit IV 

• Convergence of sequences of random variables: 

➢ Convergence almost everywhere of sequences of random variables in probability 

➢ Convergence of sequences of random variables in rth mean and 

➢ Convergence of sequences of random variables in probability 

➢ Convergence of sequences of random variables in distribution 

➢ Inter – relationships amongst these modes of convergence. 

 

Unit V 

• Laws of Large Numbers and Central limit theorems: 

➢ Weak law of Large numbers, 

➢ Kolmogorov’s inequality, Kolmogorov’s strong law of large numbers. 

➢ Central limit theorems- Liapunov’s theorem. Statement of Lindbergh- Feller theorem. 

 

REFERENCES: 
1. LoeveM. : “Probability Theory”. ISBN: 978-1-4684-9466-2 

2. Athreya, K. B., Lahiri, S. N. (2006). Measure Theory and Probability Theory. Ukraine: Springer. ISBN: 

9780387329031 

3. BASU, A. K. (2012). MEASURE THEORY AND PROBABILITY. India: PHI Learning. ISBN: 

9788120343856 

4.  Burrill, C. W. (1972). Measure, integration, and probability. Germany: McGraw-Hill.” ISBN: 9780070092235 

5. Ash, R. B. (2014). Real Analysis and Probability: Probability and Mathematical Statistics. ISBN: 

9781483191423 

6. Chung, K. L. (2001). A course in probability theory. San Diego: Elsevier Science.” ISBN: 9780121741518 
7. Linde, W. (2016). Probability Theory: A First Course in Probability Theory and Statistics. Germany: De 

Gruyter. ISBN:9783110466195 

8. Rohatgi, V. K., Saleh, A. K. M. E. (2015). An Introduction to Probability and Statistics. United States: Wiley. 

ISBN: 9781118799680 

 



Core II 

Course 102: Univariate Distributions 

 

Unit I 

• Laplace, Lognormal, Cauchy (Quick revision of these distributions), Weibull and Logistic 

distributions. Idea of truncated distributions, Truncated Binomial, Poisson and Normal 

distributions.  

Unit II 

• Univariate compound distribution: Contagious distributions: Neyman type-A, Poisson-
Binomial and Poisson –Negative Binomial distribution, Univariate Power series distributions. 

Unit III 

• Central & Non-central distributions: Non-central t, F and 2 

Unit IV 

• Ordered statistics, their distributions and properties, distribution of Range.  

 

REFERENCES: 

1. Johnson N.L. and Kotz S.(1970): “Distributions in Statistics”; John Wiley. ISBN-13-978-

0471715812 

2. Rohatgi V. K. (1984): Statistical Inference, John Wiley and Sons. ISBN-13-978-0471360914 

3. Rohatgi V.K. (1976): “An Introduction to Probability Theory and Mathematical Statistics”; John 

Wiley. ISBN- ISBN-13-978-0471272144 

4. Patel J.K. et al. (1996): “Handbook of Statistics Distributions”; Marcel Dekker.  ISBN-13-978-

0824790469 

5. Mood A.M., Graybill F. and Boes D.C. (1974): “Introduction to the Theory of Statistics”; 

McGraw Hill ISBN-13-978-0070380452 

6. C. R. Rao (1965): Linear Statistical Inference and Its Applications, Wiley ISBN-13-978-

0471754989 

7. David, H. A., and Nagaraja, H. N. (2003)Arnold, B. C., Balakrishnan, N., and Nagaraja, H. N. 

(1992): A First Course in Order Statistics, John Wiley & Sons ISBN-13-978-0470284439 

8. Johnson, N. L., S. And Balakrishnan, N. (2000): Discrete Univariate Distributions, John Wiley 

ISBN-13-978-0471584953 

9. Johnson, N. L., S. And Balakrishnan, N. (2000): Continuous Univariate Distributions, John 

Wiley ISBN-13-978-0471584946 

 

 

 

 

 

 

 



Core III 

Course 103: Linear Algebra 

 

Unit I 

• Fields, Vector Spaces, subspaces, linear dependence and independence, basis and dimension 
of a vector space, finite dimensional vector space, completion theorem. Vector spaces with an 
inner product, Gram-Schmidt orthogonalization process, orthogonal basis. 

Unit II 

• Symmetric, skew-symmetric, Hermitian, skew-hermitian, orthogonal, unitary and normal 
matrices. Laplace expansion method, Matrix polynomial, Rank of a matrix, Properties of rank 
of a matrix, Idempotent matrices, generalized inverses, Moore-Penrose generalized inverse. 

Unit III 

• Real quadratic forms, reduction and classification of quadratic forms, index and signature, 

properties of quadratic forms.  

 

Unit IV 

• Characteristic roots and vectors, properties of characteristic roots and vectors of a real 

symmetric, hermitian, skew-hermitian, orthogonal, unitary and normal matrices, Algebric and 

geometric multiplicity of a characteristic root. 

 

 

REFERENCE: 

1. Johnson N.L. and Kotz S.(1970): “Distributions in Statistics”; John Wiley. ISBN-13-978-0471715812 

2. Rohatgi V. K. (1984): Statistical Inference, John Wiley and Sons. ISBN-13-978-0471360914 

3. Rohatgi V.K. (1976): “An Introduction to Probability Theory and Mathematical Statistics”; John Wiley. 

ISBN- ISBN-13-978-0471272144 

4. Patel J.K. et al. (1996): “Handbook of Statistics Distributions”; Marcel Dekker.  ISBN-13-978-

0824790469 

5. Mood A.M., Graybill F. and Boes D.C. (1974): “Introduction to the Theory of Statistics”; McGraw Hill 

ISBN-13-978-0070380452 

6. C. R. Rao (1965): Linear Statistical Inference and Its Applications, Wiley ISBN-13-978-0471754989 

7. David, H. A., and Nagaraja, H. N. (2003)Arnold, B. C., Balakrishnan, N., and Nagaraja, H. N. (1992): 

A First Course in Order Statistics, John Wiley & Sons ISBN-13-978-0470284439 

8. Johnson, N. L., S. And Balakrishnan, N. (2000): Discrete Univariate Distributions, John Wiley ISBN-

13-978-0471584953 

9. Johnson, N. L., S. And Balakrishnan, N. (2000): Continuous Univariate Distributions, John Wiley 

ISBN-13-978-0471584946 

 

 

 

 

 

 



Elective I 

Course 1041: Real Analysis 

 

Unit I 
➢ Set, Indicator factions and classes of sets: 

➢ Recap of elements of set theory and Real number system. 

➢ Limits of sequences of sets, 

➢ Classes of sets like Semi-rings, rings, fields,  -rings,  -fields, Monotone classes. 

➢ Generated classes, Borel  -field of R and Rk and related results. 

Unit II 
➢ Measurable Space: 

➢ Measurable space, simple function, Measurable function, Borel measurable function and related results. 

➢ Almost everywhere convergence of sequence of measurable functions and related results. 

Unit III 
➢ Set function and Measures: 

➢ Finitely additive and  -additive set functions, 

➢ Measures & its properties 

➢ Monotone convergence theorem, 

➢ Absolute continuity and singularity of measures. 

➢ Statements of ‘Lebesgue Decomposition theorem’ and the Radon – Nikodym theorem. 

Unit IV 

• Integration of Simple functions and measurable function 

➢ Integration of Simple functions with respect to a given measure & its properties 

➢ Integration of measurable function with respect to a given measure. 

➢ Elementary properties of integral of measurable function and related results. 

Unit V 

• Caratheodory extension theorem & its Applications: 

➢ Caratheodory extension theorem (statement only) 

➢ Construction of Lebesgue measures 

➢ Lebesgue- Stieltjes measures through distribution functions. 

REFERENCES: 

1. Ash, R. B. (1972). Real analysis and probability. United Kingdom: Academic Press. ISBN: 9780120652013, 

0120652013 

2.  Halmos, P. R. (2014). Measure Theory. United States: Springer New York, ISBN:  9781468494426, 

1468494422 

3.  Athreya, K. B., Lahiri, S. N. (2006). Measure Theory and Probability Theory. Ukraine: Springer. ISBN-

9780387329031, 038732903X 

4.  Taylor, S. J., Kingman, J. F. C. (2008). Introduction to Measure and Probability. United Kingdom: Cambridge 

University Press. ISBN: 9780521090322, 0521090326 

5.  Burrill , C.W. ( 1972 ) : Measure , Integration and Probability , McGraw - Hill , New York  

6.  Jay Cummings (2019): Real Analysis: A Long-form Mathematics Textbook, Pub.- LongFormMath.com, ISBN-

1077254547, 9781077254541 

7.  Sherbert, D. R., Bartle, R. G. (2011). Introduction to Real Analysis. United Kingdom: Wiley,  ISBN 

10: 0471433314 / ISBN 13: 9780471433316 

8.   Folland, G. B. (2013). Real Analysis: Modern Techniques and Their Applications. Germany: Wiley. ISBN: 

9781118626399, 1118626397 

9. Stein, E. M., Shakarchi, R. (2005). Real Analysis: Measure Theory, Integration, and Hilbert Spaces. United 

Kingdom: Princeton University Press 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Jay+Cummings%22&source=gbs_metadata_r&cad=3
https://www.abebooks.co.uk/9780471433316/Introduction-Real-Analysis-Robert-BartleDonald-0471433314/plp
https://www.abebooks.co.uk/9780471433316/Introduction-Real-Analysis-Robert-BartleDonald-0471433314/plp


Elective II 

Course 1042: Sampling Theory I 

 

Unit I 

• The place of sampling in census work: the sampling process, sampling errors, 

Development of use of the use of sampling in censuses and surveys, methods of 

presentation. 

• Requirements of a good sample: Bias, Methods of selection which give rise to bias, 

Avoidance of bias in selection, Examples of biased selection, Bias arising due to faulty 

demarcation of the sampling units, bias in estimation, Circumstances in which bias is 

permissible, Methods of reducing the random sampling error. 

• Practical Problems arising in the planning, execution and analysis of a survey: Types of 

problems, Design of forms, Selection, training and supervision of field investigators, control 

of accuracy, Methods of handling the data, Questions requiring consideration, determination 

of the details of the information to be collected, Practicality of obtaining the required 

information, Methods of collecting the information and dealing with non-response, Frames 

for censuses, surveys, Agriculture census, undeveloped areas, economic institutions, frames 

from list of individuals, households, town plans, maps of rural areas, villages etc, Master 

samples, localized population surveys, market research and opinion surveys, crop 

estimation, pilot and exploratory surveys, Critical analysis of survey data. 

Unit II 
• Advantages of Sampling Method, Some uses of Sample surveys, The principle steps in a Sample survey, 

The role of Sampling Theory, Probability Sampling, Alternatives of Probability sampling, Use of 

Normal Distribution, Bias And its effects, The Mean square error. 

• Non-probabilistic sampling: Meaning, need, types: convenience, quota, snowball, purposive etc. 

Advantages and disadvantages. 

Unit III 

• Simple random sampling: 
Simple random sampling with and without replacement, selection of a simple random sample, 

definitions and notations, properties of the estimates, estimation of population mean, population totals 

and their standard errors, finite population correction, coefficient of variation of estimator. Confidence 

Intervals. 

• Sampling proportions and percentages:  

Qualitative characteristics, Variances of sample estimators, Binomial distribution, 

Hypergeometric distribution, Confidence limits, classification into more than two classes, 

proportions and totals over subpopulations. 

• The Estimation of Sample size:  

Analysis of the problem, The specification of the precision, The formula for n in sampling for 

proportions and with continuous data, Inverse sampling, sample size with  more than one 

problem, sample size in decision problems, the design effect. 

Unit IV 

• Stratified random sampling: Stratified random sampling, proportional, optimum and Neyman 

allocation, comparison with simple random sampling for fixed sample size. Stratified sampling for 

proportions, Covariance and Variance Function. Gain in precision due of stratification. Estimation of 

sample size with proportions, Effects of deviations from the optimum allocation, effects of errors in the 

stratum sizes, the problem of allocation with more than one item and its various methods, two-way 

stratification with small samples, controlled selection, construction of strata, number of strata, post-

stratification, estimation of variance with one unit per stratum, estimating totals and means over 

subpopulations. Sampling from two frames. 

 

      

 



 

REFERENCES: 
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2. Madow, W. G., Hansen, M. H., Hurwitz, W. N. (1953). Sample survey methods and theory. United 

Kingdom: Wiley. ISBN: 9780471006282, 0471006289. 
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Publishing House.  
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11. Rao, P. S. (2017). Sampling Methodologies with Applications. United Kingdom: CRC Press. ISBN: 
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Elective III 

Course 1043: Official Statistics 

 

Unit I 

• Official statistics: Meaning, Need, Uses, Users, Reliability, Relevance, Limitations, 

Transparency, its visibility, Compilation, Collection, Processing, Analysis and Dissemination, 

Agencies Involved, Methods. 

• Introduction to National and International official statistical system. Role, function and 

activities of Central and State statistical organisations. Nodal Ministry of India: MOSPI. 

• National Statistical Organization: Vision and Mission, NSSO and CSO; roles and 

responsibilities; Important activities, Publications etc. 

• National Statistical Commission: Need, Constitution, its role, functions etc; Legal Acts/ 

Provisions/ Support for Official Statistics; Important Acts 

 

Unit II 

• Index Numbers: Different Types, Need, Data Collection Mechanism, Periodicity, Agencies 

Involved, Uses. 

• Sector Wise Statistics: Agriculture, Health, Education, and prices, Labour, Industry, Women 

and Child etc. Important Surveys related them, Indicators, principal publications, Agencies and 

Usages etc. 

 

Unit III 

• National Income – Measures of national income - Income, expenditure and production 

approaches - Applications in various sectors in India. Measurement of income inequality: 

Lorenz curves, Application of Pareto and Lognormal as income distribution.  

• National Accounts of India: Definition, Basic Concepts; issues; the Strategy, Collection of Data 

and Release. 

 

Unit IV 

• Population Census: Need, Data Collected, Periodicity, Methods of data collection, 

dissemination, Agencies involved. 

• Socio Economic Indicators, Gender Awareness/Statistics, Other Important Surveys and census. 

Organization of large scale sample surveys. General and special data dissemination systems. 

 

 

REFERENCES: 

1. https://unstats.un.org : Historical Perspective of Official Statistics in India 

2. https://www.mospi.gov.in : Official statistical System in India, Reports, publications and surveys, NSO 

and its divisions, NSC.  

3. https://censusindia.gov.in : Population census in India 

4. Goon A. M., Gupta M. K., and Dasgupta. B. (2001), Fundamentals of Statistics, Vol. 2, World Press, 

India.  

5. Mukhopadhyay P. (2011). Applied Statistics, Second Edition, Books & Allied Ltd, India 

6. United Nations. "Economic and development statistics" http://www.un.org/esa/progareas/stats 

7. Fundamental Principles of Official Statistics http://www.unece.org 

 

 

https://unstats.un.org/
https://www.mospi.gov.in/
https://censusindia.gov.in/
http://www.unece.org/


Skill based Elective Course 

Course 106: Statistical Computing with Excel and JAMOVI 

Unit I 

1.1 WINDOWS 

1.1.1. Typing, Editing, Proofing & Reviewing 

1.1.2. Formatting Text & Paragraphs, Automatic Formatting and Styles 

1.1.3. Working with Tables, Graphics and Frames 

1.1.4. Mail Merge 

1.2 POWERPOINTPRESENTATION 

1.2.1 Preparation of Slides,  Inserting Elements into Slides 

1.2.2 Inserting Animation 

1.2.3 Preparing Slideshows 

Unit II 

2.1 EXCEL 

2.1.1. Working & Editing in Worksheets 

2.1.2. Creating Formats & Links 

2.1.3. Formatting a Worksheet & Creating Graphic Objects 

2.1.4. Creating Charts(Graphs), formatting and analyzing data 

2.1.5. Organizing Data in a List(Data Management) 

2.1.6. Sharing & Importing Data 

2.1.7. Printing 

Unit III 

3. JAMOVI 

3.1 Introduction to Jamovi 

3.2 Data management in Jamovi 

3.3 Functions in Jamovi 

3.4 One-way ANOVA 

3.5 Two-way ANOVA 

3.6 Correlation and linear regression 

Unit IV 

4.1.Introduction to Internet 

4.1.1. Internet Protocols: HTTP, FTP,TCP/IP, etc. 

4.1.2. Internet Utilities: e-mail, chat, searching, etc. 

4.2.Web Browsers and Web Server 

4.3.HTML 

4.3.1. Introduction to  

4.3.2. HTML Tags 

References: 

1. Dienes:Work6forwindowsquick&easyreference-Mansfield-BPBISBN:8170292972,ISBN-

13:9788170292975 

2. LaymanHart(1995):WordPerfect6.0ForWindows/bookAndQuickReference,ISBN:0130346535, 

ISBN-13: 9780130346537 

3. Ron Mansfield(1994):Mastering Word 6 for windows- Mansfield – BPB, ISBN: 8170292980,ISBN-

13:9788170292982 

4. Townsend:MasteringExcel-4ForWindows,-Townsend–BPB,SBN:8170292301,ISBN-13: 

9788170292302 

5. Learning statistics with Jamovi (2018)-Danielle Navarro and David R. Foxcroft 

6. The jamovi quickstart guide-Jonas Rafi  

 









 

 

Core I 

Course 101: Basic Mathematics and Element of Probability Theory 

 

Unit I 

• Concepts of Function, Algebra of functions, Algebra of functions Polynomial and 
Exponential functions &Logarithmic functions. 

• Concept of Derivative of a function. Derivatives of xn, eX, logx. Algebra of 
differentiation. Interpretation of derivative as rate of change & Applications. 

• Integration as an inverse operation of differentiation. Definite Integral. Integral as the area 
under a curve. Properties of Integral. Integrals of some standard functions & its 
Applications. 

 

Unit II 

• Sums of some standard series of positive terms. 

• Numerical Methods: Solution of algebraic and transcendental equations, Numerical 
integration, Concept of interpolation, Simpson 1/3 rule & 3/8 rule & its Applications. 

 

Unit III 

• Determinants, Matrices, Algebra of matrices: Determinants & its properties. Scalar 

multiplication, addition and multiplication of matrices. Inverse of a square matrix. Concept 

of rank of a matrix. Rank determination. Linear equations, Systems of linear equations as 

matrix equations. Characteristic roots and vectors. 

 

Unit IV 

• Permutations and Combinations. 

      Probability: Sample space of a chance experiment, Elementary outcomes, Events, 
Representation of events as sets, Combination of events (Complements, Intersections, 
Unions). Probability functions over a sample space (Discrete case). Case of Equally likely, 
elementary outcomes: Laplace definition of probability of an event, Axioms of probability. 
Combinatorial problems of Probability calculation. Conditional Probability. Bayes 
Theorem. Independent events. 

 

REFERENCES: 

1. John Scheick(1997):Linear Algebra With Applications, Mcgraw-hill, ISBN: 10:0071155309, 

ISBN-13: 9780071155304, 

2. Strang(2008):Linear Algebra And Its Applications, Cengage Learning (Thompson), ISBN: 

10:8131501728,ISBN-13: 9788131501726 

3. Dutta K. B.(2003) : “Matrix and Linear Algebra”; Prentice Hall India, ISBN: 10:8120306368, 

ISBN-13: 9788120306363 

4. Thomas S. Shores(2007): Applied Linear Algebra And Matrix Analysis, Springer Verlag 

Publication, ISBN:10: 0387331956, ISBN- 13:9780387331959, 

5. S. Lang, Serge A. Lang (1997): Introduction To Linear Algebra, Springer Publication, ISBN-

10: 0387962050, ISBN-13: 9780387962054 

6. K.M. Abadir& J.R. Magnus (2005): Matrix Algebra. Cambridge University Press: ISBN-10: 

0521822890; ISBN-13: 978-0521822893. [MR2408356] 
7. Fuzhen Zhang (1999):Matrix theory: basic results and techniques:, Springer 

Verlag new York, ISBN: 0387986960 



Core II 

Course 102: Probability Distributions 

 

Unit I 

Random Variables & their Distributions :  Definition of random variable, Discrete and continuous 
random variable. Probability distribution of a random variable. Concept of Probability mass function 
and Probability density function, Distribution Function (d.f.) of a random variable. 

Expectations & Moments of a Distribution : Expectation of a random variable & a function of a 
random variable (Discrete and Continuous case). Moments, Different types of moment        
generating functions, Mean, Variance, Standard deviation, Skewness and Kurtosis of a random 
variable (distribution). Independence of variables. Linear transformation of variable, Moments under 
linear transformation, Problems on calculation of mean, variance, S.D. and other moments of a 
distribution. 

Unit II 

Frequency Distributions :Frequency distribution of a discrete and continuous random variable 

(Grouping of data in terms of class intervals). Mean, variance and Moments of a frequency 
distribution. Bivariate frequency distribution, Conditional distributions and their properties. 

Unit III 

Some Common Discrete Distributions: (proofs for p.m.f., mean & variance only): Bernoulli 
distribution, Binomial distribution, Poisson distribution (Quick revision of this three distributions), 
Hyper-geometric distribution, Negative Binomial distribution, Geometric distribution. General 
concept of m.g.f. & other important properties of distributions (without proof). 

Unit IV 

Some Common Continuous Distributions: (proofs for p.d.f., mean & variance only): Uniform 
distribution, Normal distribution (Quick revision), Exponential distribution, Beta and Gamma 
distribution. General concept of m.g.f. & other important properties of distributions (without proof) 

 Sampling Distributions:  Chi-square, t, and F  – distribution, Distribution of  sample mean and S2 
for Normal distribution (proof for pdf only) 

REFERENCES: 

1. Mood A. M., Graybill F. A. and Boes D. C. (2001): “An Introduction to Theory of Statistics”; McGraw 

Hill and Tata McGraw Hill. ISBN: 100070445206, ISBN-13:9780070445208. 

2. Goon A. M., Gupta M. K. and Dasgupta B. : “An Outline of Statistical Theory”; Vol. 1 & 2, World 

press. ISBN:10- 8187567260, ISBN-13: 9788187567264, 978-8187567264 

3. Valery Nevzorov, Vicki B. Galloway, V. B. Nevzorov: A Primer On 

Statistical Distributions ISBN: 10: 0471427985, ISBN-13: 9780471427988. 

4. A.k. Md. Ehsanes Saleh Vijay K. Rohatgi(2008): An Introduction To Probability And Statistics, 2nd Ed 

ISBN: 10- 8126519266, ISBN-13: 9788126519262. 

5. Norman L. Johnson, Adrienne W. Kemp, Samuel Kotz(2008):Univariate Discrete Distributions, Set: III-

Ed., John Wiley & Sons, ISBN:10: 0470383372, ISBN-13: 9780470383377. 

6. Norman L Johnson, Samuel Kotz (2004); Continuous Univariate Distributions,2e, John Wiley, 

ISBN:10:9812530762, ISBN-13: 9789812530769. 

7. Peter Dalgaard (2008): Introductory Statistics with R Statistics and computing, II-Ed., Springer, ISBN: 

0387790535, 9780387790534. 

8. Julian James Faraway(2006): Extending the linear model with R: generalized linear, mixed effects and 

nonparametric regression       models, CRC Press, ISBN: 158488424X, ISBN-13:9781584884248 

 



Core III 

Course 103: Operations Research I 

 

Unit I 

Linear Programming Problem (LPP): Basics of LPP with concept and definition (Quick revision), 
LPP Theorem (without proof), Mathematical Formulation & solution of LPP by Graphical and 
Simplex Method,  Big-M and Two-phase methods, Complications in LPP & their resolution. 

Unit II 

Duality: Definition of Dual Problem, Rules for converting any Primal into its Dual, Properties of 
Duality (without Proof) & Dual-Simplex Method 

Replacement and Maintenance Model: Types of Replacement Problem, Replacement Policy of 
Items whose Efficiency Deteriorates with time and money value changes with constant rate during a 
Period, Replacement of Items that fails completely  

Unit III 

Transportation Problems (TP): Definition of Transportation Problem TP,  LP formulation of the 
TP, Methods for getting basic feasible solution to TP, Methods for getting optimum solution to TP, 
Unbalanced TP, Degeneracy in TP, new methods for initial solution of TP as MIN-MAX & MAX-
MIN algorithm. 

Assignment  Problems (AP): Definition of AP, Mathematical formulation of the assignment 
problem, Algorithm for solving an AP, Balanced & Unbalanced AP, Solution methods of AP, 
Travelling Salesman Problem 

Unit IV 

Inventory Management Systems: Definition, Costs involved in Inventory Problems, Classical EOQ 
Models without and with shortages, Multi-item Deterministic Models, Probabilistic Inventory 
Models, Inventory Models with Price Breaks (without proof) 

Theory of Games: Two person zero-sum games, pure strategies & mixed strategies, Rules of 
Dominance, Solution Methods of games without Saddle point 

 

REFERENCE: 

1. K. Swarup, Gupta P.K. and Man Mohan(2017): “Operations Research”; S. Chand & Co., New Delhi, 

ISBN: 978-93-5161-101-1 

2. G. Hadley (2002): “Linear Programming”; Narosa Book Distributors Pvt Ltd, ISBN: 8185015910, 

ISBN-13: 9788185015910 

3. Murthy K.G.(1988): Linear complementarily, linear and nonlinear programming, Heldermann Verlag, 

ISBN: 3885384035, 9783885384038 

4.  Kasana H.S. and Kumar K.D.(2005) : “Introductory Operations Research: Theory & Applications”; 

Springer Verlag , ISBN: 8181282827, 9798181282827. 

5.  Kapoor V.K. (2006) : “Operations Research”; 7th Edition, Jain Book Depot, ISBN : 8170148286. 

6. Sharma S.D.(2005):Operations Research”; 15th Ed., Kedar Nath Ram Nath & Co. Publishers, Meerut 
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Elective I 

Course 1041: Population Studies 

 

Unit I 

• Introduction: 

The nature of demography, demographic view of population, techniques of population 

studies. Basic demographic measures, sex-ratio, child-women ratio, crude rates, specific rates. 

• Life Tables : 

Concepts of Life Tables, Assumptions related to life tables, The columns of life tables, 

Complete and Abridged life tables, Construction of life tables. 

Unit II 

• Mortality : 

Infant Mortality, Neonatal mortality, Perinatal mortality, Maternal mortality, death rates, 

standardized death rates. 

• Fertility and Reproduction : 
Crude Birth Rate (CBR), General fertility rate (GFR), Age specific fertility rate, Total 
fertility rate (TFR), Gross reproduction rate (GRR), Net reproduction rate (NRR). 

Marriage rates, divorce rates, age pattern of marriage, types of migration, migration rates, 
migrant components, migrant streams, internal migration, international migration. 

Unit III 

• Growth of Population and Models of Population : 

Introduction, Simple Birth and Death Process, Stationary population models, Stable 

population models, intrinsic rate of growth, intrinsic age distribution, Quasi stability. 

• Population Estimates and Projections : 

Inter - censal and Post - censal estimates, population projections, mathematical methods, 

component methods, mortality basis for projections, fertility basis for projections, migration 

basis for projections. 

Unit IV 

• Census and Sample Surveys : 

Definition of Census and its features, Organizing the Census, methods of enumeration, 

Census in India, Indian Census in 1991 and 2001. 

Defining the objectives and scope of sample surveys. Questionnaire design, sample design, 

organization of field work, collecting and processing the data, reporting. 

 

REFERENCES: 

1. Barkley G.W. (1958): “Techniques of Population Analysis”; John Wiley & Sons Inc; First Edition, ISBN-10: 
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3. R. Ramakumar (1986): “Technical Demography”; Wiley Eastern Ltd., ISBN: 0852267436 

4. H. Raj (1986):  “Fundamentals of Demography”; Surjeet Publication. 

ISBN: 8122903363, ISBN-13: 9788122903362 

5. Cox. P.R. (1970): “Demography”; Cambridge University Press. 

6. Keyfitz N. and Caswell H. (2005): “Applied Mathematical Demography”; 3rd Edition, Springer. 

7. Keyfitz N. and Beekman J. A.(1984) : “Demography through Problems”; Springer-Verlag, New York, ISBN10: 

0387908366, ISBN13: 9780387908366 

 



Elective II 

Course 1042: Sampling Theory I 

 

Unit I 

• The place of sampling in census work: the sampling process, sampling errors, 

Development of use of the use of sampling in censuses and surveys, methods of 

presentation. 

• Requirements of a good sample: Bias, Methods of selection which give rise to bias, 

Avoidance of bias in selection, Examples of biased selection, Bias arising due to faulty 

demarcation of the sampling units, bias in estimation, Circumstances in which bias is 

permissible, Methods of reducing the random sampling error. 

• Practical Problems arising in the planning, execution and analysis of a survey: Types of 

problems, Design of forms, Selection, training and supervision of field investigators, control 

of accuracy, Methods of handling the data, Questions requiring consideration, determination 

of the details of the information to be collected, Practicality of obtaining the required 

information, Methods of collecting the information and dealing with non-response, Frames 

for censuses, surveys, Agriculture census, undeveloped areas, economic institutions, frames 

from list of individuals, households, town plans, maps of rural areas, villages etc, Master 

samples, localized population surveys, market research and opinion surveys, crop 

estimation, pilot and exploratory surveys, Critical analysis of survey data. 

Unit II 
• Advantages of Sampling Method, Some uses of Sample surveys, The principle steps in a Sample survey, 

The role of Sampling Theory, Probability Sampling, Alternatives of Probability sampling, Use of 

Normal Distribution, Bias And its effects, The Mean square error. 

• Non-probabilistic sampling: Meaning, need, types: convenience, quota, snowball, purposive etc. 

Advantages and disadvantages. 

Unit III 

• Simple random sampling: 
Simple random sampling with and without replacement, selection of a simple random sample, 

definitions and notations, properties of the estimates, estimation of population mean, population totals 

and their standard errors, finite population correction, coefficient of variation of estimator. Confidence 

Intervals. 

• Sampling proportions and percentages:  

Qualitative characteristics, Variances of sample estimators, Binomial distribution, 

Hypergeometric distribution, Confidence limits, classification into more than two classes, 

proportions and totals over subpopulations. 

• The Estimation of Sample size:  

Analysis of the problem, The specification of the precision, The formula for n in sampling for 

proportions and with continuous data, Inverse sampling, sample size with  more than one 

problem, sample size in decision problems, the design effect. 

Unit IV 

• Stratified random sampling: Stratified random sampling, proportional, optimum and Neyman 

allocation, comparison with simple random sampling for fixed sample size. Stratified sampling for 

proportions, Covariance and Variance Function. Gain in precision due of stratification. Estimation of 

sample size with proportions, Effects of deviations from the optimum allocation, effects of errors in the 

stratum sizes, the problem of allocation with more than one item and its various methods, two-way 

stratification with small samples, controlled selection, construction of strata, number of strata, post-

stratification, estimation of variance with one unit per stratum, estimating totals and means over 

subpopulations. Sampling from two frames. 
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Elective III 

Course 1043: Official Statistics 

 

Unit I 

• Official statistics: Meaning, Need, Uses, Users, Reliability, Relevance, Limitations, 

Transparency, its visibility, Compilation, Collection, Processing, Analysis and Dissemination, 

Agencies Involved, Methods. 

• Introduction to National and International official statistical system. Role, function and 

activities of Central and State statistical organisations. Nodal Ministry of India: MOSPI. 

• National Statistical Organization: Vision and Mission, NSSO and CSO; roles and 

responsibilities; Important activities, Publications etc. 

• National Statistical Commission: Need, Constitution, its role, functions etc; Legal Acts/ 

Provisions/ Support for Official Statistics; Important Acts 

 

Unit II 

• Index Numbers: Different Types, Need, Data Collection Mechanism, Periodicity, Agencies 

Involved, Uses. 

• Sector Wise Statistics: Agriculture, Health, Education, and prices, Labour, Industry, Women 

and Child etc. Important Surveys related them, Indicators, principal publications, Agencies and 

Usages etc. 

 

Unit III 

• National Income – Measures of national income - Income, expenditure and production 

approaches - Applications in various sectors in India. Measurement of income inequality: 

Lorenz curves, Application of Pareto and Lognormal as income distribution.  

• National Accounts of India: Definition, Basic Concepts; issues; the Strategy, Collection of Data 

and Release. 

 

Unit IV 

• Population Census: Need, Data Collected, Periodicity, Methods of data collection, 

dissemination, Agencies involved. 

• Socio Economic Indicators, Gender Awareness/Statistics, Other Important Surveys and census. 

Organization of large scale sample surveys. General and special data dissemination systems. 
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Skill based Elective Course 

Course 106: Statistical Computing with Excel and JAMOVI 

 

Unit I 

1.1 WINDOWS 

1.1.1. Typing, Editing, Proofing & Reviewing 

1.1.2. Formatting Text & Paragraphs, Automatic Formatting and Styles 

1.1.3. Working with Tables, Graphics and Frames 

1.1.4. Mail Merge 

1.2 POWERPOINTPRESENTATION 

1.2.1 Preparation of Slides,  Inserting Elements into Slides 

1.2.2 Inserting Animation 

1.2.3 Preparing Slideshows 

Unit II 

2.1 EXCEL 

2.1.1. Working & Editing in Worksheets 

2.1.2. Creating Formats & Links 

2.1.3. Formatting a Worksheet & Creating Graphic Objects 

2.1.4. Creating Charts(Graphs), formatting and analyzing data 

2.1.5. Organizing Data in a List(Data Management) 

2.1.6. Sharing & Importing Data 

2.1.7. Printing 

Unit III 

3. JAMOVI 

3.1 Introduction to Jamovi 

3.2 Data management in Jamovi 

3.3 Functions in Jamovi 

3.4 One-way ANOVA 

3.5 Two-way ANOVA 

3.6 Correlation and linear regression 

Unit IV 

4.1.Introduction to Internet 

4.1.1. Internet Protocols: HTTP, FTP,TCP/IP, etc. 

4.1.2. Internet Utilities: e-mail, chat, searching, etc. 

4.2.Web Browsers and Web Server 

4.3.HTML 

4.3.1. Introduction to  

4.3.2. HTML Tags 
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