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COURSE STRUCTURE
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B.Se. (STATISTICS)
Year | Sem. | Course Code Paper Title Theory/Practical | Credits
| Descriptive Statistics ' _
STAT101 (Univariate) and Theory of Theory 04-
Probability
STATI@ | Descriptive Data Analysis Practical 0
I - Lab (Univariate) ractica s
i STAT103 Statistical Techniques for
TA 0 . Data Analysis Using MS Theory 02
{Open Elective) Excel T
| Descriptive Statistics
STATI04 (Btvariate) and Probability Theory 04 .
11} : Distributions
_ Descriptive Data Analysis ,
STAT105 Lab Practical 0z
STAT201 Tnferential Statistics Theory 04
HE | : _
I STATZOZ Inferential Statistics Lab Practical 02
WE‘V STAT203 Sampling Techniques Theory 04
STAT204 Sampling Techniques Lab Practical 02
STATG Multivariate Analysis Theory 04
STAT302 Analysis of Variance and Th 0
A ‘ Design of Experiment eory
STAT303 Multivariate Analysis and Practical 0
111 DOE Lab ractica
STAT304 Applied Statistics Theory 04
Vi | STAT305 Operations Research Theory 04
STAT306 Applied Statistics Lab Practical 02
STAT401 Mathematical Analysis 04
STAT462 | Advance Statistical B Th 04
Methods for Data Analysis ooy ..
VH | STAT403 Sampling Techniques Theory 04
STAT404 Advance Probaﬁility . Theory 04




1A

STAT405

Lab based on theory papers

and M.S. Fxcel Practical 04
STAT406 Research Project** (will be
| evaluated in semester VIID) Theory 04
STAT407(Open Quantitative.Teohﬁiques for Theory 04 -
Elective) Data Analysis
STAT468 Advanced Statistical Theory 04
STAT409 - Advanced Multivariate
-Analysis Theory 04
VHI | STAT416 Statistical Quality Control -
' and Reliability Théqry 04
. Regression Analysis and
STAT4E] Econometrics
or | _ Theory 04
Health Statistics
STAT412 | };;5 é);;)es on theory papers Practical 04
STAT413 Research Project** Theory 04
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-~ SUBJECT PREREQUISITES

To study this subject a student must have the subject Mathematics in class 12 equivalent.

PROGRAMME OUTCOMES (POs)

Students With Degree in B.Sc. (with Statistics) should have knowledge of different concepts and

fundamentals of Statistics and the ability to apply . this knowledge in various fields of |

industry/Crganization. They may pursue their future career in the field of Statis_tics and Research.

PROGRAMME SPECIFIC GUTCOMES (PSOs)

On completing B.Se. (with Statistics) the student should have:

Knowledge of different concepts, principles, methodologies and tools (skills) of Statistics.

Ability to collect, tabulate, represent graphically, analyze and interpret data/information by -

using appropriate statistical tools.

Ability to identify and soive a wide range of problems in real life/industry related to

Statistics.

Familiarity with computational techniques and statistical software including programming

Language (e.g. R) for mathematical and statistical computation.

Capability to use appropriate statistical skills in interdisciplinary areas such as finance,

health, agriculture, government, business, industry, telecommunication and bio-statistics.

Ability to compete with industrial/private sector demand in the field of data analysis,

marketing survey, etc. professionally and pursue their future career in the field of Statistics.
Ability to develdp original thinking for formulating new problems and providing their
solutions.

As aresult, they will be able to pursue higher studies or research in the field of Statistics.




- SEMESTER I

STATI01: DESCRIPTIVE STATISTICS (UNIVARIATE) AND THEORY OF
PROBABILITY | ' 4 CREDITS

Course Objectives: The objective of this course is to provide a comprehensive.understanding éf
Varibus statistical methodologies. The course covers foundational statistical concepts including
fneasures Qf central tendency and ‘dispersion, correlaﬁon and regression analysis, as well as
parametric and non-parametric testing, These mgfhsdologies are brucial for analyzing, interpretin_g,"

- and making informed decisions based on data,

Course Specific Outeomes: On completing this course a student will have:

® Knowledge of Statistics, its scope and importance in various fields.

e Ability to understand concepts of sample vs. population and the difference between different
types of data.

. Knowledge of methods for summarizing data sets, including common graphical tools (such

as boxplots, histograms and stem plots). Interpret histograms and boxplots.

J Abﬁity to describe data with measures of central tendency and measures of dispersion.

® Ability to understand measures of skewness and kurtosis and their utility and significance.

6 Ability to understand the concept of probability along with basic laws and axioms of
probability.

s Ability to understand the terms mutually exclusive and independence and their r.elevance.

e Ability to‘ identify the appropriate method {i.e. union, intersection, conditional, etc.) for

solving a problem. ;
® Ability to apply basic probability principles to solve real life problems.

° Ability to understand the concept of random variable (discrete and continuous), concept of

probability distribution.
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~ URET I: Introduction to Statistics, Meaning of Statistics, Importance of Statistics, Scope of
Siatistics in Industry, Introduction and contribution of Iﬁdian Scholars in Statistics.Statistical
population, Attributes and Variables (Discrete and Continuous), Different types of scales —
Nominal, Ordinal, Ratio and Interval, Pz‘iniary data B designing a questionnaire and schedule,

collection of primary data, checking their consistency, Secondary data.

Presentation of data: Classification, Tabulation, Diagrammatic & Graphical Representation of
Grouped'dafa, Frequency distributions, Cumulative frequency distributions and their graphibal ‘_

representations, Histogram, Frequency polygon-and Ogives. Stem and Leaf plot, Box Plot.

. UNIT i: Measures of Cenfral tendency and Dispersion and their properties, Merits and Demerits
- of these Measures. Moments and Factorial moments, Shephard’s correctiont for moments, Measures

of Skewness and Kurtosis and their significance, Measures based on quartiles,

UNIT I Random experiment, Trial, Sample point and Sample space, Events, Operaﬁons of
events, Bqually likely, Mutually exclusive and Exhaustive evenis. Definition of Probability:
Classical, Relative frequency and Axiomatic approaches. Discrete Probability Space, Properties of
Probability under Set Theory Aﬁproach, Independence of Events, Conditional Probability, Total

and Compound Probability theorems, Bayés theorem and its Applications.

UNIT IV: Random Variables — Discrete and Continuous, Probability Mass Function (pmf) and
Probability density funetion (pdf), Cumulative distribution function (cdf). Joint distribution of two
random variables, Marginal and Conditional distributions, Independence of random variables.
Expectation of a random variable and its properties, Expectation of the sum of random. variables
and product of independent random varjables, Conditional expectation and related problems.
Moments, Moment generating function (m.g.f.) & their properties, Continuity theorem for m.g.f.
(without proof). Chebyshev’s -inequality, Weak law of large numbers for a sequence of

independently and identically _dis-tributed random variables and their applications, (Statement Only)

References:
David, S. (1994): Elementary Probability', Cambridge University Press.

Dudewicz, E.J. and Mishra, SN, (2008): Modern Mathematics Statistics, Wiley.




- Goon, A M., Gupta, M.K. and Dasgupta, B. (2013): Fundamenial of Statistics, Vol T, World Press,

Kolkata.

Goon, AM., Gupta, M.K. and Dasgupta, B. (2011): Fundamental of Statistics, Vol II, World Press,
Kollkata.

Gupta, 5.C. and Kapoor, V.K. (2000): Fundamentals of Mathematical Statistics (10th ed.}, Sultan

Chand and Sons.

Johnson, S. and Kotz, 8. (1972): Distribution in. Statistics Vol. I-11 & I, Hought’on-r and Mifﬂin.
Lipschutz, 8., Lipson, M. L. and jain, K. (2010): Schaum’s Cutline of Probability. McGraw Hi_ll_. |
Miller; 1. and Milier, ‘M. (2006); John E. Freund,.’s‘ Mathematical Statistics with Applicatioﬁs,
Pearson,

Meyer, P. (2017): Introductory Probabﬂity and Statistical Applications, Oxford & 1BH Publishing.

Mood A.M., Graybill F.A. and Boes D.C. (2007). Introduction to the Theory of Statistics, Tata
McGraw Hill. '

Mukhopadhyay, P. (1596): Mathematical Statistics, New Delhi, New Central Book Agency Pvt.
Ld. '

Parzen, E.S. (1992): Modem Probability Theory and ité Applications, Wiley.

Pitman, J. (1993): Pmbébility, Narosa Publishing House.

Rohatgi, V.K. and Saleh, A.E. (2008): An Introduction to Probability Theory and Mathematical
Statistics, Wiley. ‘

Weatherbum,.C.E. (1961). A First Course in Mathematical Statistics, The English Lang Book

Society and Cambridge Univ. Press.




~ STAT162: PRACTICAL -DESCRIPTIVE DATA ANALYSIS LADB {UNEVARIATE)
2 CREDITS

Course Objectives: The objective of this course 18 1o provide a practical understanding of statistical
coneepts including Bayes theorem of probability, conditional probability, measures of central
tendency and dispersion, and correlation and regression analysis which are crucial for analysing,

interpreting, and makinglinfdrmed decisions based on data.

Course Specific Outcomes: On completing this course a student will have:

° Ability to represent/summarize the data/information using appropriate Graphical methods’
including common graphical tools (such as boxplots, histograms and stem and leaf plots)

and also to draw inferences from these graphs

& Acquire the knowledge fo identify the situation to apply appropriate measure of central
tendency as per the nature and need of the data and draw meaningful conclusions regardin.g'

behaviour of the data.

. Acquire the knowledge to identify the situation to apply appropriate measure of dispersion
as per the nature and need of the data and draw meaningful conclusions regarding the

heterogeneity of the data.
° Ability to measure skewness and kurtosis of data and define their significance.

. e Acquire the knowledge to compute conditional probabilities based on Bayes Theorem.

List of Practical

1. Problems based on graphical representation of data by Histogram, Frequency polygons,

frequency curves and Ogives, Stem and Leaf Plot, Box Plot.

2. Problems based on calculation of Measures of Central Tendency.
3. Problems based on caleulation of Measures of Dispersion.
A, Problems based on calculation of Moments, Measures of Skewness and Kurtosis.
-
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~ 5. Computation of conditional probabilities based on Bayes theorem..

6. Some rore Practicals based on theory.

References:

As suggested for paper code STAT101.
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(OPEN ELECTIVE FOR OTHER DEPARTMENTS)
STAT163: STATISTICAL TECHNIQUES FOR BATA ANALYSES USING MS EXCEL
2 CREDITS
Course Objectives: The objective of this course is {o maké students software-friendly which will
help them to go in corporate field as well as in govt. sector. Students will gain foundational as well
“as advanced knowledge of MS Excel including detailed understanding of statistical measures a‘ﬁd

interpretation in this course, would be beneficial in future aspects.
Course Specific Guteomes: On completing this course a student will have:

s Knowledge of Statistics, its scope and importance in various fields.

¢ Ability to understand concepts of sample vs. population and difference between different
types of data. '
e Knowledge of methods for summarizing data sets, including common graphical tools
e Ability to'analyze measures of central tendency and measures of dispersion using Excel.
e Ability to understand and measures of skewness and kurtosis and their utility and
significance using Excel.
s Ability to understand the concept of random variables (discrete and continuous
NIT I: Introduction to Statistics, Importance of Statistics, Scope of Stalistics in Industry,
Statistical population, Attributes and Variables (Discrete and Continuous), Different types of scales
— Nominal, Ordinal, Ratio and Interval, Primary data — designing a questionnaire and schedule,
collection of primary data, checking their consistency, Seéondary data. Presentation of data through'_
Excel: Classification, Tabulation, Diagrammatic & Graphical Representation of Grouped data,

Frequency distributions, Cumulative frequency distributions and their graphical representations,

Histogram, Frequency polygon and Ogives. Stem and Leaf plot, Box Plot.

UNIT I1: Measures of Central Tendency and Dispersion through Excel and their properties, Merits

and Demerits of these Measures. Measures of Skewness and Kurtosis and their significance,
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" Measures based on quartiles. Bivariate data: Definition, scatter diagram, Karl Pearson’s coefficient
of Correlation, Spearman’s Rank Correlation. Simple linear regressién,'principle of least squares

and Properties of Regression coefﬁcients_ using Hxcel.

References:

David, 8. (1994): Elementary Probabiﬁty, Cambridge University Préss_.
Goon, A.M., Gupta, M.X. and Daégupta, B. (2013): Fundamental of Statistips, Vol I, World Press.
Freund R.J. and Wilson W.J. (.29{}3): Statistical Methods, Acédemic Press.

- Narosa. Lipschutz, S., Lipson, M. L. and Jam, K. (2010): Schaum’s Outline of Probability.
MeGraw Hill Education Pvt. Ltd.

Meyer, P, (2017): Introductory Probability and Statistical Applications, Oxford & IBH Publishing
Co. Pvt. Ltd.

Verma, J.P. (2019): Statistics and Research Methods in Psyéhoiogy using Excel, Springer,




SEMESTER II (CERTIFICATE}

STATI04: DESCRIPTIVE STATISTICS (BIVARIATE) AND PROBABILITY
DISTRIBUTIONS 4 CREDITS

Course Objectives: The objective of this course is to develop skills on bivariate data analysis and
detailed understanding of probability distributions. Knowledge of the method of least squares for

curve fitting, correlation and simple linear regression and performance of correlation and regression

analysis would help them to resolve and analyse real-life problems.

Course Speciﬁe Outcomes: On completing this course a student will have:

s Knowledge of the method of least squares for curve fiiting to theoretically describe
experimental data with a function or equation and to find the parameters associated with the
model.

¢« - Knowledge of the concepts of correlation and- simple linear regression and Perform

correlation and regression analysis.

® Ability to interpret results from correlation and regression.

o Ability to compute and interpret rank correlation. .

o 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 distributions. Discuss the appropriate distribution (i.e. uniform,

exponential, normal, etc.) with their properties and application of continuous distribution
meodels to solve problems. lr

¢ | Knowledge of the formal definition of order statistics, derive the distribution function and
probability density function of the rth order statistic and joint distribution of rth and sth

order statistics.

e Ability to identify the application of theory of order statistics in real life problems.
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~, UNIT I: Bivariate data, Principles of least squares, Most plausibie values, Meaning of curve fitting,
Fiiting of straight line, parabola, logarithmic, power curves and other simple forms by method of
least squares, Bi-variate frequency table, Correlation, Types of relationships, Scatter diagram, Karl-

Pearson’s, Correlation Coefficient and its properties.

UNIT IE: Rank correlation and its coefficient {Spearman and Kendall Measures), Regression
analysis through both types of regression equations for X and Y variables. Attributes: Notion and
Terminology, Coh‘tingeﬁcy table, Class frequenciecs and Ultimate class frequencies, Consistency,
Assoeiation of Attributes, Independenée, Measures of association for 2X2 table, Chi-square, Karl
Pearson’s and Tschuprow’s Coefficient of '_Association.

UNIT HI: Discrete Probabﬂity.Distributions: Binomial disiribution, Poisson distribution (as
limiting case of Binomial distribution), Hyper geometric, Geometric and Negative Binomiai,‘
Uniform and Multinomial distributions, fitting of Binomial, Poisson and Uniform distributions.
‘Continuous Probability Distributions: Exponential, Gamma, Beta distributions and Cauchy
distributions.

UNET 1V: Normal distribution and its properties, Standard Normal variate, Normal distribution as
limiting case of Binomial distribution, ﬁﬁing of Mormal distribution. Order Statistics, Distributions
of minimum, rth and maximum order statistic, Joint distribution of rth and sth order statistics (in
continuous case), Distribution of sample range & sainple median for uniform and exponentia:_l
distributions. |
References:

Agarwal, B. L. (2010): Programmed Statistics (2nd ed.), New age international Pvt Ltd publishers
David, S. (1994} :.Elemenfary_Probability, Cambrid-geﬁ University Press.
David, H.A. (1981). Order Statistics (2nd ed.), New York, John Wiley.
Dudewi@, E.J. and Mishra, S.N. (2008) Modern Mathematics Statistics, Wiley.

Goon, A.M., Gupta, M.K. and Dasgupta, B. (2013). Fundamental of Statistics, Vol [, World Press,

Kolkata.

Goon, A M., Gupta, M.K. énd Dasgupta, B. (2011). Fundamental of Statistics, Vol I, World Press,
Kolkata.
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“ Gupta, 8.C. and Kapoor, V.K. (2000).Fundamentals of Mathematical Statistics (10th ed.), Sultan
Chand and Sons. | |

Johnseon, 8. and Kotz, 8. (1972).Distribution in Statistics Vol. I-II & HI, Houghton and Mifflin.

Miller, I and Miller, M. (2006) John E. Freund’s Mathematical Statistics with Applications,
Pearson Education, Asia. '

Meyer, P. (2017). Introductory Probability and Statistical Applications (2nd 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 (3rd ed )
New Delhi, Tata McGraw Hill Pubhshmfr Co. ltd. '

Mukhopadhyay, P. (1996). Mathematical Statistics, New Delhi, New Central Book Agency Pvt.
Lid. o -

Lipschutz, S., Lipson, M. L. and Jain, K. (2010).Schaum’s Outline of Probability. McGraw Hill
Education Pvt. Lid, New Delhi.

Parzen, E.5. (1992). Modermn Probability Theory and its Applications. Wiley Interscience.
Pitman, J. (1993). Probability. Narosa Publishing House. |

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

Weatherburn, C.E. (1961). A First Course in Mathematical Statistics, The Erigiish Lang. Book

Society and Cambridge Univ. Press.




~ STAT105: PRACTICAL - DPESCRIPTIVE DATA ANALYSIS LAR (BIVARIATE)
| 2 CREDITS
Course Objectives: The objecﬁve of this course is to provide practical knowledge of bivariate data

analysis, fitting of curves, regression analysis etc. in this course, would be beneficial in future

aspects.

Course Specific Qutcomes: On completing this course a student will have:

o - Ability to deal with problems based on the fitting of curves by Method of least squares,

fitting of straight line, second degree polynomial, pqur curve, exponehtial curve ete.

8 Ability to deal with problems based on determination of Regression lines and calculation of

Correlation coefficient — grouped and ungrouped data.

° Ability to deal with problems based on determination of Rank correlation.
» ~ Ability to fit binomial and Poisson distribution for given data.
List of Practical

1. Problems based on fitting of curves by Method of least squares e.g, fitting of straight line, second

degree polynomial, power curve, exponential curve etc.

2. Problems based on determination of Regression lines and calculation of Correlation coefficient

— grouped and ungrouped data.
3. Problems based on determination of Rank correlation.
4. Fitting of binomial, Poisson and Normal distribution.
5. Some more Practicals based on theory.
Ref@rénces:

As suggested for paper code STAT104.
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. SEMESTER HI

STAT201: INFERENTIAL STATISTICS | : | . 4 CREDITS
Course Objectives: This course will enable student to gain knowledge of inferential statistics.
Knowledge of point estimation, interval estimation, testing of hypothesis etc. will provide basic
knowledge of this paper whic;h would be very helpful in field of research as We‘ll‘ as competitive

exams and the corporate sector.

Course Specific Outcomes: On completing this course a student will have:

e Ability to understand the difference between parameter & statistic and standard error &

standard deviation.

@ Knowledge of the concept of Point and Interval Estimation and discuss characteristics of a

good estimator,
& Ability to understand and practice various methods of estimations of parameters,

@ Knowledge of terms like null and alternative hypotheses, two-tailed and one-tailed
alternative hypotheses, significant and insignificant, level of significance and confidence,

p-value ete.

@ Ability to understand the concept of MP, UMP and UMPU tests

@ Ability to understand under what situations one would conduct the small sample and large

sample tests (in case of one sample and two sample tests).

UNIT I: Sampling distribution, Parameter, Statistic and Standard error, Point estimation:
Characteristics of a good estimator: Unbiasedness, consistency, sufficiency and efficiency.
Problems and examples, Interval estimation. Method of Maximum Likelihood and properties qf
maximum Iikelihood estimators (without proof), Methed of minimum Chi-square, Method of least

squares and methods of moments for estimation.‘gf pardmeters.

UNIT II: Cramer-Rao inequality and its use in finding Minimum Variance Unbiased estimators
(MVUE), Interval estimation, Pivotal quantity and its use in finding confidence intervals and best

confidence intervals.
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UNIT I Testing of hypotheses: Statistical hypotheses and their classifications, Type I and Type
I errors, sigﬁiﬁcance Jevel, p-value, power of a test, Most Powerful (MP), Uniformly Most -
Powerful (UMP) and Uniformly Most Powerful Unbiased (UMPU) tests, Neyman-Pearson’s

lemma and its applications (simple vs. simple).

UNIT IV: Test of significance: Large sample tests for (Attributes and Variables) proporﬁons and -
means (i) for one sample (ii) for two samples, Small samples tests based on t, F' and Chi-square
distributions. Test of Correlation coefficient. |

References:

Ferund LE (2001) : Mathematical Statistics, Prentice Hall of India.

~ Freedman, D., Pisani, R. and Purves, R. (2014). Statistics. 4® Edition. Norton & Comp.

Goon, A.M., Gupta, MK. & Dasgupta, B. (2002). Fundamentals of Statistics, Vol. I. , Kolkata, The
World Press.

- Gupta, 5.C. and Kapoor, V.K. (2000). Fundamentals of Mathematical Statistics, Sultan Chand and
Sons.

Hogg, R.V., McKean, I.W. & Craig, AT, (2009). Introduction to Mathematical Statistics (6™ ed.),
Pearson. .

Kenney, J.F. and Keeping, B.S. (1947). Mathematics of Stafistics. Part L. Chapman & Hall.

Mood A.M., Graybill F.A. and Boes D.C. (2007). Introduction to the Theory of Statistics, Tata
McGraw Hill Publishing Co. ltd.

Tanner, M. (1990). An Investigation for a Course in Statistics. McMillan, New York.-,
Tapur, J.M. (1989) Statistics. A Guide to the Unknown, Duxbury Press.

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

& Comp.




7y STAT262: PRACTICAL - INFERENTIAL STATISTICS LAB 2 CREDITS.

Course Objectives: The objective of the course is to impart necessary knowledge about practical
aspects of various statistical tools and techniques of Inferential stafistics to the students.
Formulation of hypothesis to application of suitable tests and their results’ interpretation will help

them to enhance techniqal aspects of mind.
Course Speciﬁc Outmmes: On'completing this course a student will have:
«  Ability to specify Null and Alternate Hypothesis.
= Ability to chdﬁct test of significance.
@ Kﬁowledgc about Fisher’s Z-transformation and its use in testing
e Ability to deal with problems based on large sample tests.

e Ability to deal with problems based ot exact sampling distributior.

List of Practical:
1. Pl;oblems based on t —t{est.
2. Problems based on F-test.
3. Problems based on Chi-square test.
4. Probl¢ms‘ based on Fisher’s Zutransforrgféﬁon and its use in testing
5, Problems based on calculation of pqwér curve.
6. Problems based on large sample t.e'é;ﬁs.
7. Some more Practicals based oy gheory.
- Heferences:

As suggested for paper code STAT 201,




"7 SEMESTER IV (DIPLOMA)

STAT203: SAMPLING TECHNIQUES . _ - 4ACREDITS

Course Objectives: The important ::oncepts of sample, population and sarnplin'g techniques etc. in.
~ this paper will introduce the students with detailed concepts of sampling Survey, which would be

helpful in drawing gamful insights about the population.

Course Specific Qutcomes: On completlng this course a student will have:

e Ability to understand the concept of sampling and how it is different ‘from'complete
enumeration. | ' |
e Knowledge of various probability and ﬁen.»probability sampling methods along with

estimates of population parameters

e Ability to identify the situations where the various sampling techniques shall be used.

@ Knowledge of sampling and non-sampling errors.

s Knowledge of regression and ratic methods of estimation in simple random sampling
{SRS).

UNIT I: Universe, population and sample, Samp]mg vs. complete enumeration, sampling umts and
fra:me precision and efficiency of estimators, Simple Random sampling with and W1th0ut
replacement, use of random number tables in selection of simple random sample, Estimation of
population mean and proportion, derivation of expression for variance of these estimators,
estimation of variances, sample size determination, '
UNIT H: Stratified random sampling, Problem of allocation: equal, proportional and optimum
(Neyman), Derivation of the expressions for the standard errors of the usual estimatbrs’wlg_en these
allocations are used, Gain in precision due to stratification, Role of sampling cost in the sample
allocation, Minimization of varianece for fixed cos@ Systematic sampling: estimation of population -

mean and 'popuiation total, standard errors of these estimators.

- UNIT-IIL: _Regressidn method of estimation, Ratio methods of estimation in simple random

sampling, Cluster sampling with equal clusters, estimation of population mean and their mean

sguare Crror.
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" UNIT 1V: Double sampling, Two-stage sampling with equal first stage units: estimation of
population mean and its variance, Multi-stage sampling with examples (definition only). Non-

sampling errors.

References:

Ardilly, P. and Yves T, (2006). Sampling Methods: Exercise and Solutioné. Springer.

Cochrém W.G. (2008); Sampling Techniques, Wiley India. B

Des Raj; (1976). Sampling Theory. Tata McGraw Hill, New York.

DesRaj and Chandhok, P. (1998). Sample Survey Theory, Narosa Publishing House.
Mukhopadyay, P. (2007). 'Survey_Sémpl_ing. Narosa Publisher, New Delhi.

Murthy, M. N. (1 977).' Sgafrlpliﬁg Theory and Statistical Methods. Statistical Pub. Society, Kolkata.
Singh, D. and Choudhary, F.S. (1977). Theory and Analysis of Sample Survey Designs. New Age

Sukhatme, P.V. and Sukhatme, B.V. (1970). Sampling Theory Surveys with Applications, lowa

State University Press.

Sukhatme, P.V., Sukhatme, B.V., Sukhatme, S, & Asck, C. (1984): Sampling Theories of Survey
with Applications, IOWA Staie University Press and 1SAS. |

| Thompson, $.K. (2012). Sampling. John Wiley & Sons.




STAT204: PRACTICAL- SAMPLING TECHNN}UE LAB 2 CREDITS

Course Objectives: This paper will provide the practical application of above theoretical paper.

The practical application of determination of sample size, sample selection, application of various

sampling techniques like SRS, Stratified sampling, two-stage sampling, two phase sampling etc.,
&

student will study in this paper.

Course Specific Outcomes: On completing this course a student will have:

& Ability to draw a sitﬁpie random sample with the help. of table of random numbers.

& Ability tol estimate population means and variance in simple random sampling.

® Ability to deal With problems based on Stratified random sampling forbopu}atié)n Means.

& ~ Ability to deal with problems based on Systematic rémdom sarﬁpling.

® Ability to deal with problems based on Ratio and regression estimation of population mean.

List of Practical:

1 Problems based on drawing a simple random sample with the help of table of random

nutmbers, |

2. Problems based on estimation -of population means and variance in simple random
sampling.

3. Problems based on Stratified random ‘sampling for population means (proportional and

optimum ‘atlocation).
4. Problems based on Systematic random sampling

roblems based on two stage sampling

(93]

6. Problems based on Ratio method of estimation and Regression method of estimation'rof '

population mean and total.

7. Some inore Practicals based on theory.

References:

As suggested for paper code STAT203.
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SEMESTER V-
STAT301: MULTIVARIATE ANALYSIS AND NON-PARAMETRIC METHODS
4 CREDITS

Course Objectives: The objective of the course is to impart necessary knowledge about theoretical
aspects of multivariate distribution theory giving special emphasis to the inferential procedures
related to random sampling from multivariate populations.

- Course Specifie Quteomes: On completing this course a student will have:

@ Ability to understand the basic concepts of vector space and matrices in order to study
multivariate distribution. +
@ Knowledge of the applications of multivariate normal distribution and Maximum

Likelihood estimates of mean vector and dispersion matrix,

e  Knowledge of Principal Compoﬁent Analysis and Factor Analysis.
® Ability to apply distribution free tests (Non-parametric methods) for one and two sample
cases.

UNFT I: Vector Space, Subspace, Linear Combination, Span, Linear Independence, Infier Product,
Norm, Orthogonality, Dimension of Vector Space. Row and Column Rank, Rank of Mafrix,

Elementary operations on Matrices, Inverse of a matrix.

UNIT II: Multivariate Normal Distribution, Marginal and Conditional Distributions, Moment
(enerating and Characteristics functions. Maximum Likelihood Estimation of Mean vector and

Dispersion matrix, Independence and point sufficiency of these estimates,

UNIT III: Applications of Multivariate Analysis: Principal Components Analysis and Factor
Analysis (Application Oriented discussion, derivations not required), Multiple and Partial

correlations and Muitiple Regressions,

UNIT IV: Non-parametric tests, Tests for randomness and test for goodness of fit. One sample
tests: Sign test, Wilcoxon Signed rank tests. Two sample tests: Run test, Kolmogorov — Smirnov’s

test, Median test and Mann-Whitney U test.
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STAT362: ANALVSIS OF VARIANCE AND DPESIGN OF EXPERIMENT 4 CREDITS

Course Objectives: To provide the background of fundamental theories and practices of statistical

design of experiments used in various disciplines, especially in agriculture, biological,

- manufacturing and medical industry ete. To give the idea in which situation which design should

be used.

Course ;S'pecéﬁc Outcomes: On completing this course a student will have:

e . Knowledge of the concept of Analysis of Variance (ANGVA).

° Ability to carry out the ANOVA for One way and Two way Classification. |
o Ability to carry out the post-hoc analysis. ’

@ Knowledge of the concept of Design Of experiment .and its basic principles.

& Ability to perform the basic symmetric designs CRD, RBD and LSD with and without

missing observations.
® Knowledge of the concept of factorial experiments and their practical applications.

UNIT I: Definition of Analysis of Variance, Assumptions and Limitations of ANOVA, One way
classification. Two way classification with équal mumber of observations per cell. Duncan’s
multiple comparison tests. |
UNIT Ii: Principles of Design of Experiment: Randomization, Replication and Local Control,
Choice of size and type of a plot using uniformity trials. Completely Randomized Design (CRD)
Randomized Block Design (RBD), Concept and definition of efficiency of design, Comparison of
efficiency between CRD and RBD. | |

UNIT II: Latin Square Design (LSD), Lay-out, ANOVA table, Comparison of efficiencies

~ between LSD and RBD; LSD and CRD. Missing plot technique: Estimation of missing plots by

minimizing error sum of squares in RBD and LSD with one or two missing observations.

UNIT IV: Factorial Experiments: General description of factorial experiments, 2% and 2° factorial

experiments arranged in RBD, Definition of Main effects and Interactions in 22 and 2° factorial




~experiments, Preparation of ANOVA by Yates procedure, Estimates and tests for main and

interaction effects (Analysis without Confound:ing).
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~ 'STAT303: PRACTICAL - NON-PARAMETRIC METHODS AND DESIGN OF
EXPERIMENT LAB - - 2 CREDITS

Course Objectives: This paper will impart students to develop their practicair knowledge of

application of various designs for e.g. CRD, RBD, LSD etc. and appropriaté application of Non-

parametric tests.

Course Specific Quteomes: On compleiing this course a student will have:

&

Ability'to conduct test of significance based non-parametric tests.
Ability to deal with multivariate data.

Knowledge. of Principal Component Analysis and Factor Analysis. Ability to perform

ANCVA for one way and two classification.
Ability to conduct analysis of CRD, RBD and LSD with and without missing observations.

Ability to conduct analysis for Factorial experiments (without confounding).

List of Practical:

Problems based on Norn-parametric tests for one sample,

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

3. Prob}ems based on Rank and Inverse of a matrix.

4. _ Pr0'b1¢ms based on Mean vector and Dispersion rﬁatrix of amultivariate normal distribution:

5. . Problems based on Analysis of variance ‘in one-way and two-way classification (with and
without interaction terms). ‘

6. Problems based on Analysis of a Latin square design.

7. Problems based on Analysis of variance in RBD and LSD with one or two missing
observations. ' !

8. Some more Practicals based on theory.

References:
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" SEMESTER VI (DEGREE)

STAT304: APPLIED STATISTICS ' ' ' 4 CREDITS

Course Objectives: This paper will inculcate various concepts of applied statistics like Time series
and its applications, Index no. and its applications, vital statistics, factors of population change, life
table and its components including their applications, statistical quality control etc. which would

be helpful in future p_erspectives.'

- Course Specific outcomes: On completing this course a student will have:

e Familiarity with different aspects of Applied Statistics and their use in real-life situations. -

& Ability to understand the concept of Time series along with its different components.

o - Knowledge of Index numbers and their applications along with different types of Tndex
numbers.

e Familiarity with various demographic methods and different measures of mortality and
fertility.

® Ability to understand the concept of life table and its construction.

@V Knowledge to understand the econcept of siatistical quality control and different control

charts for variables and attributes.

UNYT : Introduction & Definition of Time Series, its different components, illustrations, additive
and multiplicative models. Determination of trend by free hand curve, semi average method,
maoving average method, method of least squares, Anély‘sis of Seasonal Component by Simple

average method, Ratio to moving Average Ratio to Trend, Link relative method.

UNIT TI: Index number — its definition, application of index numbet, price relative and guantity*or

‘volume relatives, link and chain relative, problem involved in computation of index number, use of

averages, simple aggpé:gative and weighted average method. Laspeyre’s, Paasche’s and Fisher’s

index niumber, time and factor reversal tests of index numbers, consumer price index. .
. ’/ .

UNIT HI: Vita‘}” Statistics: Measurement of Fertility— Crude birth rate, general fertility rate, age-

specific birth rate, total fertility rate, gross reproduction rate, net reproduction rate, standardized

death rates Complete life table, its main features and construction.




UNIT 1V: Introduction to Statistical Quality Confrol, Process control, tools of statistical quality |
control, 3¢ control linéits, Principie underlying the construction of control charts. Control charts for
variables, ‘X and ‘R’ charts, construction and interpretation, Control charts for attributes ‘p” and

‘c® charts, construction and inferpretation.
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‘ STAT305: OPERATIONS RESEARCH AND EDUCATIONAL STATISTICS 4 CREDITS
Course @b}eciives:
To study the fundamentals of operations research to solve the problems covered in course contents.

- Students will understand the mathematical formulations of linear programming problems and their

applications in real-life problems and role of educational statistics and important terminologies used -

for the application in this paper.
Course Specifie Jutcomes: On completing this course a student will have:
@ An idea about the historical background'and need of Operations research.

® Ability to identify and develop operational research models from the verbal description of

the real life problems.
s Knowledge of the mathematical tools that are needed to solve optirization problems.

@ Ability of solving Linear programming problem, Transportation and Assignment problems,

Replacement problems, Jobs sequencing, ete.
® Ability to solve the problems based on Game Theory.

UNIT I History & background of OR, General linear programming problems and their
formuia,tlons Solving LPP by Graphical Method. Solving LPP by, Simplex method, Big-M
method Two phase Method, Degeneracy and Duality in LPP.

UNIT H: Tra.nsportaﬁon problem: North-west corner rule, Least cost method, Vogel's
approximation method. Optimum solution: Stepping stone method. Assignment Problem:
Hungarian Method, Travelling Salesman Problem, Replacement problem: Individual and Group

replacement. Job sequencing: n jobs — 2 machines, n jobs —k machines, 2 jobs — n machines.

UNIT Fl¥: Educational Statistics: Different Scaling procedures: scaling of test items, test -scorres,
rating of qualitative answers and judgements, scaling in terms of norma] curve, equivalent scale,

percentile scaling, z-scores, t-scores.

UNIE IV: Test thedry: linear model of test theory, parallel tests, true score, test reljability, methods

for assessing reliability: Parallel test method, test-retest method, split half method, Kuder-

n*““;.
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o,

Richardson method, Cronbach’s a. Validity of test: conduct validity, construct validity, criterion

validity and content validity.
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| STAT306: PRACTICAL - APPLIED STATISTICS LAR - 2 CREDITS

‘Course Objectives: Students will gain practical knowledge of the mathematical formulations of

linear programming problems and their applications in real-life problems and application of life

table problems, mortality, fertility ete. in this paper.

Course Specific Outcomes: On completing this course a student will bave:

@

-]

Ability to deal with problems based on time series and calculation of its different
cofnponents for folrecasting.
Ability to deal with problems based on Index number.

Acquire knowledge about nieasurement of mortality and fertility.

Ability to deal with problems based on life table.

Ability to work with control charts for variables and attributes and draw inferences.

*List of Practical:
‘I~ Problems based on time series and its different
2. Problem based on Index number.
3. Problems based on measurement of mortality and fertility.
4. Problems based on logistic curve fitting.

5. Problems based on life table.

6. Problems based on control charts for variables and attributes.
7. Some more Practicals based on theory.
References:
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- SEMESTER VH

STAT401: MATHEMATICAL ANALYSIS 4 CREDITS

Course Objectives: This course covers the fundamentals of Numerical Analysis, Linear Algebra,
Real Analysis and Complex Analysis. It focuses on the utility of abstract concepts and teaches an

understanding and construction of proofs.

Course Specific Outcomes:

o Understand the concept of sequence and series of real pumbers, and establish their

convergence and divergence.
@ Determine the limit and continuity of functions defined ot subsets of the real line.

¢ Recoguize the difference between point wise and uniform convergence of a sequence of

functions
s Use the definitions of vector space and related things and determine the orthogonal basis.
¢ To understand the linear transformation and its matrix representation.

e Tounderstand the concept of numerical differentiation and numerical integration and to get

the solution of ordinary differential equations.
e To understand the concept of analyiic function and implication of various theorems.

» To solve complex integrals and calculus problems.

UNIT I: Vector spaces, subspaces, linear dependence, basis, dimension, algebra of linear
transformations. Algebra of matrices, rank and determinant of matrices, linear equations.

Figenvalues and eigenvectors, Cayley-Hamilton theoremn. Matrix representation of linear

transformations. Change of basis, canonical forms, diagonal forms, triangular forms, Jordan forms.

Inner product spaces, orthonormal basis. _ N

UNIT II: Numerical solutions of algebraic equations, Method of iteration and Newton-Raphson
method, Finite differences, Lagrange, Hermite and spline interpolation, Numerical differentiation
and integration, Numérical solutions of ODEs using Picard, Euler, modified Buler and Runge-Kutta

methods. .

A U




UNIT IH: Complex Analysis: Algebra of complex numbers, the éomplex plane, polynomials,
power series, transcendental functions such as exponential, trigonometric and hyperbolic functions.
Analytic functions, Cauchy-Riemann equations. Contour integral, Cauchy’s- theorem, Cauchy’s

integral formula, Liouville’s theorem, Maximum modulus principle, Schwartz lemma.

UNIT FV: Elementar}r set théory, basic operations, finite, countable and uncountable sets, Real
number system as complete ordered ficld, Archimedean property, Sequences and seties,

convergence, limit supremum, limit infimum, Taylor series, Laurent series.

UNIT V: Bolzano Weierstrass theorem, Heine Borel theorem, Continuity, uniform continuity,
- differentiability, mean value theorem. Sequences and series of functions, uniform convergence.

Riemann sums and Riemann integral.
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STAT402: ADVANCED STATISTICAL METH@E}S FORDATA ANALYSIS 4 CREDITS

Course Objectives: The objective of the course is to impart necessary knowledge about theoretical
aspects of various Statistical tools and techmiques to the students coming from different
undergraduate programme. Starting with the basic techniques of collectidn, tabulation and graphical
representation, the course introduces students to basic methods of data analysis, elementary
probability distributions and Testing of Hypothesis.

Course Speeific Qutcomes: On completing of this course a student shail be:

i ]

¢ Able to analyse, present and interpret the data.

@ Able to describe data with the perspective of both univariate and bivariate probaﬁﬂity

distributions.

e Able to understand concepts like correlation, sampling distribution ete, their utility and

stgnificance.

»  Able to test the statistical hypothesis using Parametric and non-parametric tests.

UNIT I: Data types, scale of measurement, creating and managing datasets, Summarizing data:

Frequency and probability distributions, measuzes of central tendency, measures of dispersion,

skewness and kurtosis. Visualizing data: Histogram, bar chart, pie chart, stem and leafl display,
scatter plot, box and whisker plot. Correlation coefficient, Partial and multiple correlation, rank

correlation. Bivariate distributions, Marginal and Conditional distributions.

UNIT Ji: Discrete and continuous random variables. Standard discrete and continuous

distributions: Bernoulli, Binomial, Poisson, Geometric, Negative Binomial, Hypergeomeiric,

' Multinomiél,_Unifonn, Normal, Exponential, Gamma, Beta, Cauchy Distributign.

'UNIT IM: Random sample from a distribution, parameter, statistic and standard error. Sampling

distributions of sample mean, sample variance, t, chi-square and F (Central and Non-central)

. {clementary properties only)

UNIT EV: Basics of testing of hypothesis: Null and alternative hypotheses, critical region, type-1
error, type-II error, power of the test, level of significance, p-value. Parametric tests: Tesﬁng the

mean, proportion and variance of a singie population, testing the differences of mean and

P
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proportions of two independent populations. Small sample tests: t, F and chi-square tests fof one

and two independent/dependent populations.

UNIT V: Non-parametric test: one sample sign test, run test for randomness, Wilcoxon rank sum
test (or Mann- -Whitney test), Wilcoxon si gned rank test, chi- squared goodness of-fit test

contingency analysis: chi- square test of independence.
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STAT403: SAMPLING TECHNIQUES | ' L 4 CREDITS

Course Objectives: The objective of the course is to define the concepts of population under study,
the sampling frame. The emphasis of the course is to study various sampling methods, methods for

determination of sample size and compilation of information and the applications of sampling

techniques in various disciplines.

Cﬁarse Specific outeomes: On completing this course, the students will
s Be able to know the population, sample énd.sampling‘frame.
¢ Understand the knowledge of adopting a suitable sampling plan in different situations. -
¢ Learn to develop statistical inferenceé about the popma’{idn.

« Be capable to determine the appropriate required sample size from the population

understudy.

UNIT I: Simple Random Sampling (SRSWR/WOR), Stratified Random Sampling, Ratio method
of estimation, Combined and Separate ratio estimator, Bias of ratio estimator, cormparison with
SRS, Regression method of estimation, Cluster sampling, two stage sampling with equal and

unequal clusters, Two phase sampling, systematic sampling.

UNIT Ii: Unequal probability sampling: PPSWR/WOR methods (including Cumulative Total and
Lahiri's scheme) and related estimators of a finite population mean. Hansen-FHurwitz and Desraj

estimators for general sample size and Murthy's estimator for a sample of size 2.

UNIT HE: Horvitz-Thompson estimator, its variance and unbiased estimator of variance, IPPS
schemes of sampling due fo Mi&izuno-Sem Rao-Hartley-Cochran and Samphord, their estimators

and variances, comparison with SRS,
)

UNIT IV: Introduction to the Jackknife and Bootstrap: estimate of bias, estimate of variance. Ratio

Estimation in reference to Jackknife and bootstraps, Relationship between the jackknife and jthe
~ bootstrap estimator.
UNIT V: Interpenetrating sub sampling. Non-sampling errors. Randomized Response techniques

| (Warner's method: related and unrelated questionnaire methods). Small Area estimation and

developing Small domain statistics (basic concepts). Super population modelling (basic concept).
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STAT404: ADVANCED PROBABILITY THECQRY _ 4 CREDITS

Course Objectives; This course covers the fundamentals of probability theory using measure

theoretical approach. It focuses on the utility of abstract concepts such as WLLN, SLLN, CLT, etc.

and teaches their applications,
Course Speeiﬁc- Outcomes: After the cuimiﬁation of this course, a student shall be:
¢ Able to understand the concepts, laws, axioms and theorems of pfobabﬂity
e Ableto ﬁnderstand the measure theoretic approach to probability and its relevance.
e Able td identify the different probability distribﬁtion models for-problem solving,
e Able 'to‘uﬂderstand the concept of measurable function, random variable and random vector,
¢ Able to understand the modes of convergence and their interrelationships
¢  Able to understand the laws of large numbers and the central Limit Theorem.
UNIT ¥: Classes of sets, fields, sigma-field, minimal sigma-field, Borel sigma~ﬁeld in R¥, sequence
of sets, limsup and liminf of a sequence of sets. Measure, Probability measure, properties of a
measure, Bayes” Theorem and its application.

UNIT IF: Measurable functions, Random variables, sequence of random variables; Caratheodory

extension theorem (statement only), Lebesgue and Lebesgue-Steljes measures on R¥, Almost sure
o o | JRTTR TR AT . th
convergence, Convergence in probability, Convergence in distribution, Convergence in ™ mean

and their properties

UNIT I Integration of a measurable function with respect 10 a measure, Monotone convergence
theorem, Fatou’s lemma and its different lemima, Dominated convergerice ﬁheorem and its different
femma,

UNIT IV: Borel- Cantelli Lemma, Independence, Weak law and strong law of large numbers for *
1id sequences, Characteristic fimction, inversion theorem, uniqueness theorem, Levy’s continuity
theorem (statement only), Central Limit Theorem for a sequence of independent random variables

under Lindeberg’s condition, CLT for iid random variables.




‘f—

—

- UNIT V: Exponential family of distributions, Geometric Power Series Distribution, Comipound,

truncated and mixture distributions. Markov, Holder, Jensen, Kolmogorov and Liapunov

inequalities.
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OPEN ELECTIVE FOR OTHER FACULTY

S'EAT@@)‘? : Statistical Quantitative technigues for Data Analysis 4 CREDITS-

Course Objectives: The objective of this course is to provide a comprehensive understanding of

various statistical methodologies. The course covers foundational statistical concepts including

measures of central tendency and dispersion, random variables, some basic distributions,

correlation and regression analysis, as well as parametric and non-parametric testing. These

methodologies are crucial for analyzing, interpreting, and making informed decisions based on data.
Course Specific Guteomes: On completing this course, Studénts will be:

s Able to accurately analyze, present, and interpret data. . |

e Proficient in descﬁbing data using measures of céntral tendéncy and dispers'ibn.

¢ Skilled in understandiﬁg and applying correlation and regression techniques.

¢ Kunowledgeable in conducting and!intemreting parametric and non-parametric tests.
UNIT 1 |

Data Types and Scales of Measurement: Different data .t'ypes and scales of measurement.

Summarizing Data: Frequency distributions, Probability distributions, Measures of Central

Tendency: Mean, Median, Mode, Measures of Dispersion: Range, Varié;nce, Standard Deviation,

~ Inferquartile Range, Skewness and Kurtosis

_ Visualizing Data: Histogram, Bar Chart, Pic Chart, Stem and Leaf Display, Scatter Plot, Box and

v Y

Whisker Plot
UNIT IL: Correlation and Regressicn:

Correlation Coefficient, Partial and Multiple Correlation, Rank Correlation, Regression Analysis:
Simple Linear Regression, Multiple Regression, Assumptions of Regression Models, Interpretation

of Regression Coefficients.

UNIT fil: Theory of probability, types of events, sample space, Definition of Probability: Classical
Definition of probability, empirical definition of probability, Random variables. mathematical
expectations, some basic probability distributions and their properties: Bernoulli, binomial,

poisson, geometric distribution, uniform distribution, normal distribution. .




' UN?LT Iv: ?arametrie Tests:r

" Basics of Hypothesis Testing: Null and Alternative Hypotheses, Critical Region, type I and type I

Errors, power of the Test, level of Significance, p-value, Parametri;c- Tests: Testing the Mean,
Proportion, and Variance of a Single Population, Testing the Differences of Means and Proportions
of Two Independent Populations Small Sample Tests: t, F, and Chi-square Tests for One and Two

Independent/Dependent Populations

CUNIT V: Non-Parametric Tests; Introduction to Non-Parametric Tests: One Sample Sign Test,

Run Test for Randomness Wilcoxon Rank Sum Test (Maﬁn-Whitney Test), Wilcoxon Signed-
Rank Test, Chi- squared Goodness of-Fit Test Contingency Analysis: Chi- squa.re Test of

Indenondence
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SEMESTER GUTCOME

MATHEMATICAL ANALYSIS paper will cover important topics of ISS exam, CSIR
NET, state public' service exams and assistant statistical officer exams conducted by

different states along with some topics in field of research.

ADVANCED STATISTICAL METHODS FOR DATA ANALYSIS paper will help you
to strengthen basic statistical ‘methods topics including important topics of statistical
1nference It covers the syllabus of state public services exams, assistant statlstlcal officer

exams conducted by different states, ISS exam, UGC NET _etc.

SAMPLING TECHNIQUES paper will improve basic concepts of sampling as well as
detailed knowledge of unequal probability sampling. It will cover the syliabus of state

public services exams, assistant statistical officer exams conducted by different states, ISS

exam ete.

ADVANCED PROBABILITY THEORY paper will provide detailed study of probability
theory which will help to learn important results and lernma that will be helpful in ISS exam,
CSIR'NETB state public service exams and assistant statistical officer exams conducted by

different states along with some topics in field of research.

STATISTICAL QUANTITATIVE TECHNIQUES FOR DATA ANALYSIS covers
various statistical methodologies concepts inc}udiﬁg measures of central tendency and
dispersion, random variables, some basic distributions, correlation and regression analysis,
as well as parametric and non-parametric testing. These methodologies are crucial for

analyzing, interpreting, and making informed decisions based on data.




