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B. Sc. I B. A. (Statistics)

Course Structu re

Year| Sem. | Course Code Paper Title Theory/Practical | Credits
Descriptive Stati tics (Univariate) and
BOGOIOIT | 1y oy of Probability Theory 04
]
B060102P Desc.r1pt.1ve Data - Analysis Lab Practical 02
(U nivariate)
1
Descriptive  Statistics  (Bivariate)
B060201T and Probability Distributions Theory o4
11
B060202P De.scrl ptlve Data  Analysis Lab Practical 00
(Bivariate)
B060301T Theory of Estimation and Sampling Theory 04
Survey
I
B060302P SamplingSurvey Lab Practical 02
11
B060401T gest}ng of Hypothesisand Applied Theory 04
tatistics
v o .
B060402P Test'of.Slgnlﬁcance and Applied Practi cal 02
Statistics Lab
Multivariate  Analysis and Non-
B060S01T parametric Methods Theory o4
v B060502T Analymsof\/ananceandDemgn of Theory 04
Exper iment
B060503 P Non-parametric Methods and DOE Practica | 02
Lab
m Statistical Computing and
B06060 1T Introduction to Statistical Theory 04
Software
A B060602T Operations Research Theory 04
B060603P Operations Research and Statistical Practical 02

Computing Lab




::Subject Prerequisties ::
To study this subject a student must had the subject(s) Mathematics in class 12th

:: Programme OQutcomes (POs)

Students hav ing Degree in B.Sc. (with Statistics) should have knowledge of different concepts and fundamentals of Statistics
and abi lity to apply this knowledge in various fields of industry. They may pursue their future career in the field of Statistics
and Research.

:: Programme Specific Outcomes (PSOs)

After completing B.Sc. (with Statistics) the student should have

s>~ Knowl edge of different concepts, principles, methodologies and tools (skills) of Statistics.

>~ Ability to collect, tabu late, represent graphically, analyze and interpret data/information by using appropriate statistical
tool s.

>~ Ability to identify and sol ve a wide range of problems in real life/industry related to Statistics.

> Familiarity with comp utational 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, ind ustry, telecom munication and bio-statist ics.
Ability to compete with ind ustrial/pri vate sector demand in the field of data analysis, marketi ng survey, etc. in professional
manner and pursue their future career in the field of Statistics.

> Ability to devel op original thinking for formulating new probl ems and providing their solutions. As a result, they will be
able to pursue higher studies or research in the field of Statistics.
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List of All Papers in All Six Semesters::

: ) Teachin
Programme | Year | Sem ester Course Title Credits &
Hou rs
Part-A: ‘
Theo r.y(BO6010'1T.) .. Descriptive Statistics (U nivariate)
Descriptive Statistics (Univaritate) and 04 60
1 . Theory of Proba bility
_ Part-B:
"':{) Cf 17 Theory of Probability
(UL LR
% < ﬂ"“‘{'
M. Practical(B060102P): Descriptive Data Analysis Lab (Univariate) 02 60
,!unlu " W 1 Part-A:
! & I.: Theor.y(BO60201T.) . Descriptive Statistics (Bivariate)
). Descriptive Statistics (Bivariate) and
. s 04 60
i (e Probability Distributions
0 Part-B:
— — Probability Distributions
Q.
Q..
Practical(B060202P): Descriptive Data Analysis Lab (Bivariate) 02 60




: : Teachin
Programme | Year Semester Course Title Credits &
Hours
Part-A:
Theory(BO603.01T') Sampling Distributions and Theory of Estimation
Theory of Estimation
04 60
.. and ‘
"> o lﬂlﬂ!I Sam ph ng Survey Part-B: Sampllng
mo ' Survey
o 9 0..
wCFL '
o " Q. o Practical(B060302 P): Sam pling Survey Lab 02 60
o
1
(0 e Part_A:
7 1111
,O - oo Theo. ry(B060401 T) . Testing of Hy poth esis and Tests of Significance
- Testing of Hypothesis 04 60
T 0 [e) and
v Applied Statistics Part-B: o
...... o . Applied Statistics
|%I|I|I| ] .:r
Practical(B060402 P): Test of Significance and Applied Statistics Lab 02 60

0/\/\/1/\/%/ J— T




Programme | Year| Semester Cou rse Title Credits = Teaching
Hours
Theory-1(B060501 T)
Mu ltivariate Analysis and Non-parametric Methods 04 60
Theory-11(B060502T)
—_ Analysis of Variance and Design of Experiment 04 60
Practical(B0O60503P): Non-parametric Meth ods and DOE Lab 02
. 60
r:f). [ ] ]
n Theory-I(B060601T)
Statistical Com puting and Introd uction to Statistical Software 04 60
[)_
T Theory-11(B060602T)
- Operations Research 04 60
Practical(B060603 P):
02 60

Operations Research and Statistical Computing Lab




Programme/Class: Certifica te | Y ear: First Semester: First

Subject: STATISTICS

Course Code: =-B060101T | Course Title: Descriptive Sta tistics (U nivariate) and Theory of Proba bility

Course ou tcomes:
After completing this course a student will have:
I Knowled ge of Statistics, its scope and importance in various fields.
- Ability to understand concepts of sample vs. population and difference between different
types of data.
I Knowledge of methods for summarising data sets, includ ingcommon graphical tools
(such asboxplots, histogramsand stemplots). Interpret histograms and boxplots.
I Ability to describe data wi th measures of central tendency and measures of dispersion.
I Abi lity to understand measures of skewness and kurtosi s and their utility and
si gn ificance.
I Ability to understand the concept of probabi lity al ong with basic laws and axiom s of
probability .
-/ Ability to understand the terms mutually exclusi ve and independence and their rel evance.
./ Abillty to identify the appropriate method (i.e. union, intersection. conditional. etc.) for
solving a problem.
I Ability to apply basi ¢ probability principles to solve real life probl ems.
- Ability to understand the concept of random variable (discrete and continuous), concept
of probabi lity distribution.

Credits 04 Core: Com pulsory

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

TotalNo. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.

No. of

Unit Topic Lectures

Pa rt-A : Desc riptive Statistics (U n iva riate)

Introduction to Statistics, 11.eaning of Statistics, Importance
of Statistics. Scope of Statistics in Industry, Introduction and
contribution of Indian Schol ars in Statistics.

Concept of Statistical population, Attributes and Variables
(Di screte and Contin uou s), Different ty pes of scales —
Nominal, Ordinal , Ratio and Interval, Primary data —
designing a questionnaire and schedule, collection of
primary data, checking their consistency, Secondary data.

06

Presentation of data Classi fication, Tabulation.
I Diagrammatic & Graphical Representation of Grouped data. 08
Frequency distributions, Cumulative frequency distributions
and their graphical represen tations, Histogram, Frequency
polygon and Ogives. Stern and Leaf plot, Box Plot.

Measures ol.Central tendency and Di spersion and their

properties. Mgrits and Demerits of these Measures. 10

A ; .



Moments and Factorial moments, Shepbard-s correction for

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

06

Part-8: Theory of Proability

Random experiment. Trial , Sample point and Sample space,
Events. Operations of events. Concept of equally lik ly,
Mutually exclusive and Exhaustive events.

Definition of Probability: Classical, Relative frequency and

Axi omaticapproaches.

04

VI

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

09

VII

Random Variables — Discrete and Continuous, Probability
Mass Function (pmf) and Probability density function (pdf),
Cumulative distribution function (cdf).

Joint distribution of two random variables, Marginal and

Cond 1 ti onal d i st ri butions, Independence of random
variables.

08

VII

Expectation of a random variable and its properties.
Expectation of sum of rand om variables and prod uct of
independent random variables, 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 distributed
random variables and their applications. (Statement Only)

09




Fuggested Readings:
‘Part A:

Goon, A.M., Gupta, M.K. and Dasgupta, B. (201 3). Fundamental of Statistics, Vol I, World
Press, Kol kata.

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

Gupta, S.C. and Kapoor, V.K. (2000). Fundamen tals of Mathematical Statistics (1orti ed.), Sulta
Chand and Sons.

Hanagal, D. 0. .(2009). Introduction to Applied Statistics: A Non -Calculus Based Approach.
N arosa Publishing Comp. N ew Delhi

Miller, I. and Miller, M. (2006). John E. Freund-s Mathematical Statistics with Applications, (7th
Edn.), Pearson Educati on, Asia.

Mood, A.M. Graybill, F.A. and Boes, D.C. (201 1). Introduction to the Theory of Statistics, 3rd
Edn., Tata McGraw-Hill Pub. Co. Ltd.

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

Part B:

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

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

Gupta, S.C. and Kapoor, V.K. (2000). Fund amentals of Mathematical Statistics (10th ed.), Sulta
Chand and Sons.

Hanagal, D. D. (2009). [ntroduction to Applied Statistics: A Non-Calculus Based Approach.
N arosa Publ ishing Comp. New Delhi.

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

Lipschutz, S., Lipson M. L. and Jain, K. (2010). Schaum's Outline of Probability. 2'ct Edition.
McGraw Hill Education Pvt. Ltd, New Delhi.

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

Mood A .M., Graybill F.A. and Boes D.C. (2007). Introd uction to the Theory of Statistics (Jct
ed.), New Delhi , Tata McGraw Hill Publishing Co. Itd.

Mukhopad hyay, P. (1996). Mathematical Statistics, New Delhi, New Central Book Agetlcy
Pvt. Ltd.

Parzen, E.S. (1992). Mod ern Probabi lity Theory and its A pplications. Wiley Interscience. Pitman,
J. (1993). Probability. Narosa Publishing House.
Rao, C.R. (2009). Linear Statistical Inference and its Applications, 2"« Edition, Wiley Eastern.

Rohatgi, V.K. and Saleh, A.E. (2008). An introduction to Probability Theory and
Mathematical Statistics, W iley Eastern.

Suggested Online Links/Readings:
http ://heecontent.upsdc. gov.in/Search Con tent.aspx

https ://swayarn. gov. in/ex pl orer?search Tex t—stati stics

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

https://www.edx.org/search?q—statistics

@ WDV,

htt  s://www.co urs . ra.ora/search? uer statistics&t



http://www.edx.org/

Thiscourse can b opted asan elective b the ruclents of following ubjects:
Open to ALL

Suggested Continuous Evaluation Methods:

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

marks shall be as follows:

Assessment and Presentation of Assign ment/ Research

Orientation assignment (05 ma rks)
C lass Test-I (Objective Questions) (04 marks)
Class Test-IT (Descriptive Questions) (04 marks)
Class Test-1II (Objective Questions) (04 marks)
aass Test-1V (Descrintive Questions) (04 marks)
Eass Interaction (04 marks)
Course requisites:  To  study this course, a student must have the subject

Matllematics/E lemen tary Mathematics in class 12"

Suggested equivalent online courses:

Furtller Suggestions:
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Progralll111e/Class: Certificate | Year: First Semester: Fi rst
|

Su bject STATISTICS

Course Code: -B060102P Course Ti tle: Descriptive Data Analysis Lab (Univa riate)

Course outcomes:

After completing this course a student will have:

-/ Ability to represent/ summ ari se the data/info rmation using appropriate Graphical m ethod s
includ ing common graphical tools (such as boxplots. histograms and stemplots) and also
to draw inferences from these graphs
Acquire the knowledge to identify the situation to apply appropriate measure of central
tendency as per the nature and need of the data and draw meaningful concl usi ons
regarding behavior of the data.

»/ Acquire the knovvledge to identify the situation to apply ap propriate measure of dispersion
as per the nature and need of the data and draw meaningful conclusions regarding
hetero geneity of the data.

,/ Ability to measure skewness and kurtosis of data and define their sign ificance.

| / Acquire the knowled ge to compute conditional probabi lities based on Bayes Theorem .
)

Cr edits: 02 Core Compulsory

Max.Mal-k.s:25+75 Min. Passing Marks: .........

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

List of Practical s Lljc(t)ﬁ ?;fs
1. Problenls based on graphical representation of data by
Histogram, Frequency pol ygons, frequency curves and
Ogives, Stem and Leaf Plot, Box Plot.
2. . Problems based on calculation of Measures of Central
Tendency.
J. Problems based on calculation of Measures of 60

Di spersion.
4. Problems based on calculation of Moments, Measures
of Skewness and K urtosis.

5. Compu tati on of conditional probabi lities based on

Bayes theorem
. p
) 7

/\‘;237‘/@ /
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Suggested Readings:
As suggested for paper code 8060101 T.

This course can be opted as an eleetive by the students of following subjects:
Open to ALL

Suggested Continuous Evaluation Met hods: (25 Marks)
Continuous Internal Evaluation shall be based on Practical File/Record, Class
Activities and Overall performance. The marks shall be as follows:

Practical File/R ecord (05 marks)
Field Activity*

(a) Them e/Objective of the Activity (02 marks)
(b) Report Prepa ration # (08 marks)
(c) Presentation & (05 marks)
Class Interaction (05 marks)

Suggested Practical Examination Evaluation Methods: (75 Marks)
Practical Examination Evaluation shall be based on Viva-voce and Practical Exercises. The
marks shall be as follows:

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

% There shall be 04-05 Practical Exercises in Examination comprlsrng 01 as Major
(Compulsory) and 03-04 as Minor (Students have to attend any 02).

Course prerequisites: To study this course, a student must have opted/passed the paper code
B060101T.

Sugge ted equivalent online courses:

Further Suggestions:
In practical classes a series of lectures for MS-Excel may be organized for Students and they
may beasked to use it to perform prnctical prnblems assigned to them.

‘A minor project/survey with application of techniques studied in 806010 1T.

e.g.

It may be a survey based study (w ith sam ple size not more than 50 and 10 questions)
addressing the local area on social, econom ical, educational, occupational, marital,
behavioural issues; knowledge, attitude, practices towards various aspects; industrial,
pollution, traffic, etc. status.

A student has to devel op a questionnaire then collect, classi fy and tabu late the data.
Thereafter, represent the data graphically and/or calculate some descriptive statistics
(univariate) and make some inferences (if possible).

#Report may be hand -written or in typed format. Head ings of the report may be decided by the
supervisor.

& Presentation may be verbal or by using ppt etc.



Prograrnrne/Class: Certificate | Year: First Semester: Second

Subj ect: STATISTICS

course Code: -B060201 T | Course Title: Descriptive Statistics (Biva riate) and Proba biity Distributions

Course outcomes:
After completing this course a student will have:

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

Knowled ge of the concepts of correl ation and simple linear regression and Perform
correlation and regression analysis.
Ability to interpret results from correl ation and regression.

9

Ability to compute and interpret rank correlation. .

v

Ability to understand concept of qual itative data and its analysis.

Knowl edge of discrete distributi ons. Discuss appropriat e distribution negative binomial ,
Poisson, etc. with their properties and application of discrete distribution models to solve
problems.

N NN

9

Knowledge of continuous distributions. Discuss the appropriate distribution (i.e. uniform,
exponential, normal. etc.) with their properties and application of continuous distribution
model s to solve problems.

Knowl edge of the formal definition of order stati stics, deri ve the d i stri bution function and
probabi lity density function of the 7" order statistic and joint distribution of rth and s!!' order
statistics.

Ability to identify the application of theory of order stati tics in real life problems.

M
~

9
~

Credits: 04 Core: Compu lIsory

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

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

. . No. of
Unit Topic Lectures
Part-A: Descriptive Statistics (Bivariate)

Bivariate data, Principles of least squares, Most plausible
values. Meaning of curve fitting. Fitting of straightline. 08

parabol a, logarithmic, power curves and other simple forms
by method of least squares.

Bi -Vari ate freq uency table, Correlation, Types of
1 relation ships, Scatter diagram, Karl -Pearson's Correlation 08
Coefficient and its properties.

Rank correl ation and its coefficient (Spearman and Kendal |

" Measu res) 08
Regression analysis through both types of regression
equations for X and Y variables.
Attri butes: Notion and Terminology, Contingency table,

Y, Class freq uencies and Ultimate class frequenci es, 06

Consi stency. Association of Attributes, Independence,
Measures of association for 2X2 table, Chi-square, Karl
Pearson-s and Tscbuprow-s Coefficient of Association.
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Part-B: Proba bility Distri butions

Discrete Probability Distributions: Binomial distribution,
v Poisson distribution (as limiting case of Binomial

distribution), Hypergeometric, Geometric and Negati ve
Binomial, Uniform and Multinomial distributions, fitting of]
Binomial, Poisson and Uni form distributions.

10

| Continuous  Probability  Distributions: Exponential ,

4 Gamma, Beta distributions. Cauchy, Laplace, Pareto,
Weibull, Lognormal distributions.

10

Normal distribution and its properties, Standard Normal

Vi variate, Normal distribution as limiting case of Binomial
distribution. fitting of Normal distribution.

06

Order — Statistics. Distributions of mIllIIITUIIT,  tth and
maximum order statistic, .loint distribution of rth and sth
order statistics (in continuou s case), Distribution of sample
range & sample median for uniform and exponential
distributions.

VIl

04

fs‘fi‘g\ 0 N\/\/\ﬂ p /@/ v
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Suggested Read ings:
Part A:

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

Goon, A.M., Gupta, M.K. and Dasgupta, B. (2011). Fundamental of Statistics, Vol II, World
Press, Kolkata.

Gupta, S.C. and Kapoor, V .K. (2000}. Fundamentals of Mathematical Statistics (10th ed.), Sultai
Chand and Sons.

Hanagal, D. D. (2009). [ntroduction to Applied Statistics: A on-Calculus Based Approach
Narosa Publishing Comp. New- Del hi.

Miller, I. and Miller, M. (2006). John E. Freund ‘s Mathematical Statistics with Applications, (7th
Edn.), Pearson Education, Asia.

Mood, A.M. Graybill, F.A. and Boes, D.C. (2011). Introduction to the Theory of Statistics, 3rd
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 B:
David, S. (1994) : Elementary Probability, Cambridge University Press. David,
I-LA. (1981). Order Statistics (2"'cl ed.), New Y ork, John Wiley.

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

Gupta. S.C. and Kapoor, V.K. (2000). Fundamentals of Mathematical Statistics (10thed.), Sultal
Chand and Sons.

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

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

Lipschutz, S.. Lipson, M. L. and Jain. K. (2010). Schaum's Outline of Probability. 2ncl Edition.
McGraw Hill Education Pvt. Ltd, New Delhi.

Meyer, P. (2017). Introductory Probability and Statistical Applications (2ncl 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 (Jrcl
ed.), New Delhi , Tata McGraw Hill Publishing Co. Itd.

Mukhopadbyay, P. (1996). Mathem atical Statistics, New Delhi, New Central Book Agency
Pvt. Ltd.

Parzen, E.S. (1992). Modern Probability Theory and its Applications. Wiley Interscience. Pitman,
J.(1993). Probability. Narosa Publishing House.
Rao,C.R.(2009). Linear Statistical Inferenceand its Applications,2ncl Edition, Wiley Eastern.

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

Suggested Online Links/ Readings:
http://heecontent.upsdc.gov.in/SearchContent.aspx
https://swayam.gov.in/expl orer?search Tex t—stati stics

https://nptel.ac.i.n./course.html )\/
https://www.ed x .or statistics W




\ https://www.coursera.org/search ?guery=statistics&

This course can be opted as an elective by the students of fol lowi ng subjects:
Open to ALL

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

Assessment and Presentation of Assign ment/ Research

. . . (05 marks)
Orientation assignment
Class Test-1 (Objective Questions) (04 marks)
Class Test-II (Descriptive Questions) (04 marks)
Class Test-111 (Objecti ve Questions) (04 marks)
Class Test-JV (Descriptive Questions) (04 marks)
Class Interaction (04 marks)

Course prerequisites: To study this course, a student must have opted/passed the paper code
B060101T.

Suggested equivalent online courses:

Fu rther Suggestion




Programme/Class: Cei-tificate | Year: First | Semester: Second

Subject: STATISTICS

course Code: -B060202P | Course Title: Descriptive Data Analysis Lab (Bivariate)

Course ou tcomes: ’
r.fter completing this course a student will have:
Ability to deal with the problems based on fitting of curves by Method of least squares

Abilif32to JURE QAR it £ S R Al A R e BN o Hikes SRP LSRR FBR S 1

r Correlation coefficient — grouped and ungrouped data.
Ability to deal with the problems based on determination of Rank correlation.
. Ability to fit binomial and poi sson distribution for gi ven data..

Credits: 02 Core: Compulsory

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

Total No. of Lectu1-es-Tutorials-Practical (in hours per week): 0-0-4.

Topic No.of
Lectures
1. Probl ems based on fitting of curves by Method of | east
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. 60
” Problems based on determination of Rank correlation.
4. Fitting of binomial and poi sson distribution.

Suggested Read ings:
As suggested for paper code B060201T.

This course can be opted as an elective by the students of following subjects:
Open to ALL

Suggested Continuous Evaluation Method s:
Continuous Internal Evaluation shall be based on Practical File/Record, Class Activities
and Overall performance. The marks shall be as follows:

Practical File/Record (05 marks)

Field Activity*

(a) Theme/Objective of the Activ ity (02 marks)
(b) Report Preparation It (08 marks)
(¢) PresentationLL (05 marks)
Class Interaction (05 marks)

| Suggested Practical Examination Evaluation Methods: (75 Marks)

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

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

% Tbere shall be 04-05 Practical Exerci ses in Examination comprising 01 as Major
(Compulsory) and:1J4 as Minor (Students have to attend any 02).

/ I\ -
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Course prerequisites: To study this course, a student must have opted/passed the paper code
B060201T.
Suggested equivalent online courses:

Further Suggestions:
In practica | classes a series of lectures for any statistical software (e.g. SPSS) may be organized
for students and they may be asked to use it to perform practical problems assigned to them.

“A minor project/survey with application of techniques studied in 8060201T.

e.g.

It may be a survey ba sed study (with sam ple size not more than 50 and 10 questi ons)
addressing the local area on social, economical, educational, occupational, marital,
behavioural issues; knowledge, attitude, practices towards various aspects; ind ustrial,
pollution, traffic, etc. status.

A stud ent has to develop a q uestionnair e then collect, cl ass ify and tabulate the data.
Thereafter, represent the data graphically and/or calculate some descriptive statistics
(bivariate) and make some inferences (if possible).

#Report may be hand-written or in typed format. Head ings of the report may be decided by the
supervisor.

& Presentation- may be verbal or by using pptetc.

) Q/\,A/\/ \}/7
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Programme/Class: Diploma Year:Second Semester: Third
[

Su bject: STATISTICS

Course Code: -B060301T Course Title: Theory of Estinrntion and Sampling Survey

Course outcomes:
After compl eting this course a student will have:
> Knowledge of the concept of Sampling distributions.
> Ability to understand the difference between parameter & statistic and standard error &
standard deviation.
Knowledge of the sampling distribution of the sum and mean.
> Ability to understand the t, f and chi-square di stribution and to identify the main
characteri stics of these distribution s.
> Knowledge of the concept of Point and Interval Estimation and discuss character istics of
a good estimator.
> Ability to understand and practice various method s of estimations of parameters.
> Ability to und erstand the concept of sampling and how it is different from complete
en umera tion .
r Knowled ge of various probabllity and non-probability sampling method s along with
estimates of population parameters
Ability to identify the situations where the various sampling techniques shall be used.
Knowledge of sampling and non-sampl ing errors.

VvV V

> Know ledge of regression and ratio method s of esti mation in simpl e random sampling
(SRS).

Credits: 04 Core: Compulsory

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

Total No. of Lectmes-Tutol ials-Practical (in homs per week): 6-0-0.

No. of

Unit Topic
P | Lectu res

Part-A: Sampling Distributions and Theory of Estimation

Sampling  Distributions:  The concept of  sampling
| distri bution, Parameter, Statistic and Standard eLTOr. The
sampling distribution for the sum of ind epend ent rando m

04

variable s of Binom ial, Poisson and Normal distribution.

Central | imit theorem, sam p 1 i ng distribut ion of Z.

I Sampling distriblltion of L f, and ch i -sq uare wi thout 09
derivations, Simple properties of these di strib utions and
their interre lationship.

Point estimati on: Characteristics of a good estimator:
11 Unbiasedness, consistency, sufficiency and efficiency. 08

Problems and examples, Interval estimation.

Method of Maximum Likel ihood and  properti es of
v maximum likelihood estimators (without proof), Method of

09

minimum Chi-square. Method of least squares and methods

of mom ents for estimation of parameters

oyt Y
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Part-B: Sampling Survey

Sampling vs. Compl ete en u merati on: Sampling uni ts and
Sam p 1 i ng frame, Preci si on and efficiency of estimators,
Simple Rand om sampling with and without replacement ,
Use of rand om num ber tables in sel ection of simple rand om
sample, Estimation of population mean and proportion,
Derivation of expression for variance of these esti mators,
Estimation of variances, Sample size determination.

08

Vi

Strati fied random sampl i ng, Problem of a | location,
proportional allocation, optim um allocation. Derivation of
the expressi ons for the stand ard erro r of the usual
estimators when these allocations are used, Gain 111
precision due to Stratification, Role of sampling cost in the
sample allocation, Minimization of variance for fixed

cost.

08

Vil

Vil

Systematic Sampling: Estimation of Population mean and
Popu lation total, standard errors of these estimators

Two stage sampling with equal first stage units: Estimation
of Population mean and its variance

Regressi on and ratio methods of estimation 111 simple
random sampling, Cluster sampling with equal clusters,
Estimators of population mean and their mean square
errors.

08

06
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Suggested Readings:
Part-A

Ferund J.E (200 1) : Mathemati cal Statistics, Prentice Hall of India.
Freed man, D., Pisani, R. and Purves, R. (20 14). Statistics. 4'h Edition . Norton & Comp.

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

Gupta, S.C. and Kapoor, V .K. (2000). Fundamental s of Mathematical Statistics (10'!! ed.), Sulta
Chand and Sons.

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

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

Kendall, M.G . and Stuart, A. (197 9). The Advanced Theory of Statistics, Vol.2. Inference and
Relationship. 4th Edition. Charles Griffin & Comp.

Kendall, M.G., Stuart, A. and Ord, JK. (1994). The Advanced Theory of Statistics, Vol. 1.
Distribution Theory. 6'h Edition. Halsted Press (Wiley Inc.).

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

Kenney, J.F. and Keeping, E.S. (1951). Mathematics of Statistics. Part 11. 2nd Edition.
Chapman & Hal .

Mood A.M., Graybill] F.A. and Boes D.C. (2007). Introd uction to the Theory of Statistics (3'd
ed.). New Delhi . Tata McGra" Hill Publishing Co. Itd.

Tanner, M. (1990). An Investigation for a Course in Statistics. McMillan, N w York. Tanur,
J.M. (1989) Statistic . A Guide to the Unknown. Jrd Edition, Duxbury Press.

Yule, G.U. and Kendall, M.G. (1973). An Introduction to the Theory of Statistics.14th
Edition. Charles Griffin & Comp.

Part-B
Ardilly, P. and Y ves T. (2006). Sampling Methods: Exercise and Sol utions. Springer.

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

Cochran, W.G. (2008). Sampl ing Techniques (3rd ed.), Wiley India.
Des Raj. (1976). Sampling Theory. Tata McGraw Hill. New York. (Reprint 1979).
DesRaj and Chand hok, P. (1998). Sample Survey Theory.Narosa Publishing House.

Gupta, S.C. and Kapoor. V .K. (2000). Fund amental s of Mathematical Statistics (10th ed.), Sultal
Chand and Sons.

Mukhopadyay, P. (2007). Survey Sampling. N arosa Publisher, New Delhi.
Murthy, M. N. (1977). Sampling Theory and Statistical Methods. Statistical Pub. Society,
Kolkata.

Singh, D. and Choudhary, F.S. (1977). Theory and Analysis of Sample Survey Designs.
Wiley Eastern Ltd, New Delhi. (Reprint 1986)

Sukhatme, P.V. and Sukhatrne, B.V. (1970). Sampling Theory Surveys with Applicationg
(Second Edition). lowa State University Press.

Sukhatme, P.V., Sukhatme, B.V ., Sukhatme, S. & Asok, C. (1984): Sampling Theories of
Survey with Applications, IOWA State University Press and ISAS.

Thompson, S.K. (20 12). Sampling. John Wiley & Sons.
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Suggested Online Links/ Readings:

httQ ://beecontent. ul2sdc.gov .in/ Search Content.aspx
httQS://swayam.gov.in/ex 12]orer ?searchText=statistics
htt12s://n12tel.ac.in/course.html
httQS://www.edx.org/search?g=statistics

htt12s://www.co ursera.org/search'7g uery—- - statistics&

This cou1-se can be opted as an elective by the students of following subjects:
Open to ALL

Suggested Continuous Evaluation Method s:

Continuous Internal Evaluation shallbe based on allotted Assignmentand Class Tests. The

marks shal | be as follows:

Assessmen t and Presentation of Assign ment/ Research

Orien tation assignmen t (05 marks)
Class Test-I1 (Objective Questions) (04 marks)
Class Test-II (Descriptive Questions) (04 marks)
‘ Class Test-III (Objective Questions) (04 marks)
Class Test-1V (Descriptive Questions) (04 marks)
‘ Class Interaction (04 marks)

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

B06020JT.

Suggested equivalent online courses:
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Programme/Class: Diploma Year: Second ‘ Semester: Third

Su bject : STATISTJCS

Course Code: -B060302P Course Title: Sampling Techniques Lab
\

Course outcomes:

After completing this course a student will have:
1. Ability to draw a simple random sample with the help of table of random num bers.
2. Ability to estimate population means and variance in simple random sampling.

3. Ability to deal with problems based on Stratified random sampling for population means
(proportional and optimum allocation).

4. Ability to deal with problems based on Systematic random sampling

5. Ability to deal with problems based on two stage sampl ing
6. Ability to deal with problems based on Ratio and regression estimation of population
mean and total.

Credits: 02 Core: Compulsory

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

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

Tobi No. of
opie Lectures

I. Problems based on drawing a simple random sample
with the help of table of random numbers.

2. Problems based on estimation of population means
and varian ce in simple random sampling.

,. Problems based on Stratified random sampling for
population means (proporti onal and optim um 60
allocation).

4. Problems based on Systematic random sampling

Problems based on two stage sampling

6. Problems based on Ratio and regression estimation of
population mean and total.

o

M e
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Suggested Readings:
As suggested for paper code B060301T.

This cou 1-se can be opted as an elective by the students of following subjects:
Open to ALL
Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be based on Practical File/Record, Cl ass
Activities and Overall performance. The marks shall be as follows:

Practical File/R ecord (05 marks)
Assignment based on B060301T (05 marks)
Case Study'"based on B060301T (10 marks)
Class Interaction (05 marks)

Suggested Pl-actical Examination Evaluation Methods: (75 Ma rks)
Practical Exanlination Evaluation shall be based on Viva-voce and Practical Exercises. The
marks shall be as follows:

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

% There shall be 04-05 Practical Exercises in Examination comprising 01 as Major
(Compulsory) and 03-04 as Minor (Students have to attend any 02).

Course prerequisites: To study this course, a student must have opted/passed the paper code
B060301T.

Suggested equivalent online courses:

*Student may be asked to prepare a case study on Application of a Sampling Technique in a
particu lar situation along with its merits-demerits and comparative study with other options.

Vo
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Programme/Cl ass: Diploma Yeal-: Second Semester: Fourth

Subject: STATISTICS

Course Code: -B060401 T | Course Title: Testing of Hypothesis and Applied Statistics

Course ou tcomes:
After completing this course a student will have:

./

Knowledge of the terms like null and alternative hypotheses, two-tailed and one- tailed
alternative hy potheses, significant and insignificant, level of significance and confidence,
p value etc.

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

Ability to understand under what situations one would conduct the smal | sample and

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

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.
Knowled ge ofIndex numbers and their applications along with different types oflndex
nu mbers.

Familiarity witb various demographic methods and different measures of mortality and
fertility.

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

Knowled ge to understand the concept of statistical quality control and different control
charts for variables and attributes.

Credits 04 ‘ Core: Com pu lsory

Max.Mal-ks:25+75 Min. Passing Marks: .........

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

Unit Topic No. of
Lectures
Part-A: Testing of Hypothesis and Tests of Significance
Statistical Hypothesis  (Simple and Composite),
| 08

Testing of hypothesis. Type -land Type - Il errors,

Significance level, p-values

Power of a test, Definitions of Most Powerful (MP),

Uniformly Most Powerful (UMP) and Uniformly Most 08
Powerful Unbiased (UMPU) te ts.

Test of significance: Large sample tests for (Attribut s

and V ariables) proportions and means (i) for one sample

! (i1) for two samples 10

Correl ation coefficient in case of (a) p—po (b) pl=p2,

Small sample test based on t, f and chi-square distributions.

@/‘é @\/\/\/\/L/'/Qi}/w
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Part-B: Applied Statistics

Introduction & Definition of Time Series, its different
components, illustrations, additive and multiplicative
model s. Determination of trend by free hand curve, semi
Y average method , mov ing average method , method of least
squares, Analysis of Seasonal Component by Simple
average method, Ratio to moving Average Ratio

to Trend, Link relative m ethod .

09

Indexnumber —its definition, application ofindex number,
pnce relative and quantity or volume relatives, link and
chain relative, problem involved n computation of index
number, use of averages, simple aggregative and weighted
Vi average method . Laspeyre-s. Paasche's and Fisher' s index
num ber, ti m e and factor reversal tests of index n u mbers,

consumer price index.

09

Vital Stati stics : Measurement of Fertilit y- Crude birth rate,
general fertility rate, age-specific birth rate, total fertility
VI rate, gross reproduction rate, net reproduction rate,
standard ized death rates Complete life ta bl e, its mam

features and constructi on.

06

Introd u ction to Statistical Quality Control , Process control ,
tools of statistical quality control, +3 control limits,
Principle underlying tlle construction of control charts.
Control charts for variables. -X* and -R' charts.
Vil construction and interpretation, Control charts for attributes
'p' and 'c' charts. construction and interpretation

06
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Suggested Readings:
Part A

Ferund J.E (2001}: MC!themati cal Statistics, Prentice Hall oflndia.
Freedman, D., Pisani, R. and Purves, R. (2014). Statistics. 4t1i Edition. Norton & Comp.

Goon, AM., Gupta, M.K. & Dasgupta, B. (2002). Fundanlentals of Statistics, Vol. I. ,
Kolkata, The World Press.

Gupta, S.C. and Kapoor, V.K. (2000). Fundamentals of Mathematical Statistics (10th ed.), Sulta
Chand and Sons.

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

Hogg, R.V., McKean, J.W. & Craig, A.T. (2009). Introd uction to Mathematical Statistics (6'h ed.),
Pearson.

Kendall, M.G. and Stuart, A. (1979). The Advanced Theory of Statistics, Vol.2. Inference and
Relationship. 4th Edition. Charles Griffin & Comp.

Kendall, M.G., Stuart, A. and Orel, J.K. (1994). The Advanced Theory of Statistics, Vol. 1.
Distribution Theory . 6th Edition. Hal sted Press (Wiley Inc.).

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

Kenney, J.F. and Keeping, E.S. (1951). Mathematics of Statistics. Part II. 2nd Edition.
Chapman & Hall

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

Tanner, M. (1990). An Investigation for a Course in Statistics. McMill an, New York. Tanur,
J.M. (1989) Statistics. A Guide to the Unknown . 3'li Edition, Duxbury Press.

Yule, G.U. and Kendall, M.G. (1973). An Introduction to the Theory of Statistics.14th
Edition. Charles Griffin & Comp.

Part B
Croxton F.E., Cowden D.J. and Klein, S. (1973). Applied General Statistics(3'cied.), Prentice
Hall ofindia Pvt. Ltd.

Gupta, S.C. and Kapoor, V. .K. (2008). Fundamentals of Applied Statistics (4th ed.), Sultan Chand
and Sons.

Montgomery D.C. (2009) : Introduction to Statistical Quality Control (6'h ed.), Wiley India Pvt.
Ltd.

Mukhopadhyay, P (2011): Applied Statistics, 2nd edition revised reprint, Books and Allied
(P) Ltd.

Suggested Online Links/ Readings:
http ://heecontent. upsclc.gov.in/Search Content.aspx
https://swavam .gov .in/ex p!orer?search Tex t=statistics

https ://nptel .ac. in/ course.html
https://www.edx.org/search ?q—statistics

https://www .coursera.org/search?g uery—stati st ics&
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This course can be opted as an elective by the students of following subjects:
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:

Assessment and Presentation of Assign ment/ Resea rch

Orientation assignment (05 marks)
Class Test-I (Objective Questions) (04 marks)
Class Test-II (Descriptive Questions) (04 marks)
Class Test-Ill (Objective Qu estions) (04 marks)
Class Test-IV (Descriptive Questions) (04 marks)
Class Interaction (04 marks)

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

B060301T .

Suggested equivalent online courses:

Further Suggestions:

IS )>/ Vi
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_ Programme/Class: Diploma | Year: Second | Semester - Fou rth

Su bject: STATISTICS

Course Code: -B060402P | Course Title: Tests of Significance and Applied Statistics Lab

Course outcomes:
After completing this course a student will have:

I. Ability to conduct test of significance based on t —test and Chi-square test.
. Knowledge about Fisher's Z-transformation and its use in testing
. Ability to deal with problems based on large sampl e tests.
. Ability to deal with problems based on time series and calculation of its di
fferen t compon ents for forecasting.

.-lkwl\)

5. Ability to deal wi th problems based on Ind ex number.
6. Acquire knowledge about measurement of mortal ity and fertility.
7. Ability to deal with problems based on life table.
8. Ability to work with control charts for variables and attri butes and draw inferences.
Credits:02 Core: Com pu Isory
Max. Marks: 25+75 Min. Passing Marks: .........

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

Topic No. of
Lectures
1. Problems based on t — test.
2. Problems based on F-test.
5. Problems based on Chi-square test.
4. Problems based on Fisher's Z-transformation and its
use in testing
5. Problems based on calculation of power curve.
6. Problems based on large sample tests.
7. Problems based on time series and its different
60

components
8. Problems based on Index num ber.
9. Problems based on measurement of mortality and
fertility.
10. Problems based on logistic curve fitting.
11. Problems based on life table.
12, Problems based on control charts for variables and
attri bu tes.

N
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Suggested Readings:
As suggested for paper code BO60401T.

This course can be opted as an elective by the students of following subjects:
Open to ALL

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on Practical File/Record, Class
Activities and Overall performance. The marks shall be as fol lows:

Practica | File/Reco rd (05 marks)
Assignment based on BO60401T (05 marks)
 Case Study based on B060401T (10 marks)
Class Interaction (05 marks)

Suggested Practical Examination Evaluation Methods: (75 Marks)
Practical Examination Evaluation shall be based on Viva-voce and Practical Exercises. The
mark s shall be as follows:

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

05, There shall be 04-05 Practical Exercises 111 Examination compnslllg 01 as Major
(Compulsory) and 03-04 as Minor (Students have to attend any 02).

Course prerequisites: To study this coulse. a student must have opted/passed the paper- code
B060401T.

Suggested equiva lent online courses :

Further Suggestions:

Students may be asked to perform practical problems assigned to them by using MS-Excel/any
Statistica | softwa re.

ﬂ&& (WV&?//QQ/ hd
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Progra111111e/Class: B.Se. Year: Third | Se111ester: Fifth

Subject: STATISTICS

course Code:-B060501T | Course Title: Multiva riate Analysis and Non-pa ra metric Methods
Course outcomes:
After completing this course a student will have:
/ Ability to understand the basic concepts of vector space and matrices in order to study
multivariate distri bution.
-/ Knowledge ofthe applications of multivariate normal distribution and Maximum
Li kelihood estimates of mean vector and dispersion matrix.
Knowledge of Principal Component Analysis and Factor Analysis.

‘l -/ Ability to apply distribution free tests (Non -parametric methods) for one and two sample
cases.
Credits: 04 Core: Com pulsory
Max. Marks: 25+75 Min. Passing Marks: .........
Total No. of Lectures-Tutorials-Practical (in hours per week): 6-0-0.
. . No. of
Unit Topic Lectures
Vector Space, Su bspace, Linear Com bi nation, Span,
| Linear Independence, Inner Prod uct, Norm, Orthogonal ity, 08
Dimen sion of Vector Space
Row and Column Rank. Rank of Matrix, Elementary
} 11 operations on Matrices, [ nverse of a matrix. 07
\
Multivariate Normal Distribution, Marginal and
m Conditional Distri butions, Moment Generating and 08
Ch aracteristi cs functions
Maximum Likelihood Estimation of Mean vector and
% Di spersion matrix, Independence and point sufficiency of 07
these estimates.
App lications of Muitivariate Analysis:  Principal
% Com ponents A nalysis and Factor Analysis (Application 08
Oriented discussion, derivations not required)
Vi Multiple  and  Partial  correlations and  Multip le 07
Regresions.
N on-parametr i ¢ tests, Tests for rand om ness and test for
Va1 goodness of fit. One sample tests Sign test, Wilcoxon 08
Signed rank tests.
Two sample tests : Run test, Kol mogorov — Smirnov's 07
v test, Median test and Mann- W hitney U test.

“ | M Qe
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Suggested Readings:
Anderson, T.W. (2003): n Introduction to Multivariate Statistical Analysis, 3rdEdn., John Wiley

Muirhead, R.J. (1982): Aspects of Multivariate Statistical Theory, John Wiley.
Kshirsagar, A.M. (1972): Multivariate Analysis, IstEdn. Marcel Dekker.

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

Mukhopad hyay, P.: Mathematical Statistics.

Goon, A.M., Gupta, M.K. and Dasgupta, B. (2002): Fund amentals of Statistics, Vol. I, 8th Edn.
The World Press, Kolkata.

Gibbons, J. D. and Chakraborty, S (2003): Nonparametric Statistical Inference. 4th Edition.
Marcel Dekker, CRC.

Rohatgi, V. K. and Saleh. A K. Md. E;. (2009): An Introduction to Probability and Statistics. 2"
Edn. (Reprint) John Wiley and Sons.

Suggested Online Links/ Readings:
http://heecontent. ugsdc.gov. in/ Search Con tent.aspx
https://swayam.gov. in/exgl orer ?searchTex t-stati st ics
https://nptel.ac.in/course.btm|
https://www.edx.org/search?g—statistics

httgs://www.coursera.org/search?guery=statistics&

This course can be opted as an elective by the students of fol lowing subjects:
Open to ALL

Suggested Conti nuous Evaluation Methods:
Continuous Internal Evaluation shall be based on allotted Assignment and Class Tests. The
marks shall be as foll ows:

Assessment and Presentation of Assign ment (05 marks)
Class Test-1 (Objective Questions) (04 marks)
Class Test-1I (Descriptive Questions) (04 marks)
Class Test-III (Objective Questions) (04 marks)
Class Test-IV (Descriptive Questions) (04 marks)
Class Interaction (04 marks)

Course prerequisites: To study thiscourse, a student must have opted/passed the paper code
B06030 1T and B06040 1 T.

Suggested equivalent online courses:
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Programme/Class:B.Se. Year: Third

Semester: Fifth

Subject: STATISTICS

Course Code: =B060502T | Course Title: Analysis of Variance and Design of Experiment

Course outcomes:

After completin g this course a student will have:
-/ Knowledge of the concept of Analysisof Variance (ANOV A).

-/ Ability to carry out the ANOV A for One way and Two way Classi fication.

./ Ability to carry out the post-hoc analysis.

-/ Knowled ge of the concept of Design of experiment and its basic principles.

Ability to perform the basic symmetric desi gns CRD, RBD and LSD with and without
® missing observations.

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

Credits: 04 Core: Compu lsory

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

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

Unit

Topic

No. of
Lectures

Definition of Analysis of Variance, Assumptions and

Limitations of ANOV A. One way classification.

08

Two way classification with equal number of observations
per cell. Duncan's multiple compari son tests.

07

Principles of Design of Experiment: Randomization,

Replication and Local Control, Choice of size and type of a
plot using uniformity trials.
Completely Randomised Design (CRD)

08

Rand omized Block Design (RBD), Concept and definition

of efficiency of design, Comparison of efficiency between
CRD and RBD.

07

Latin Square Design (LSD), Lay-out, ANOVA table,

Comparison of efficiencies between LSD and RBD; LSD
and CRD

08

Vi

Missing plot technique: Estimation of mlsslng plots by

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

07

VLI

Factorial Experiments: General description of factorial
experiments, 22, 23 and 2" factorial experiments arranged in
RBD and LSD, Definition of Main effects and Interacti ons
in 22 and 23 factorial ex periments.

08

VI

Preparation of ANOVA by Yates procedure. Estimates and

tests for main and interaction effects (Analysis without
confound ing).

i

07

J- v
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Suggested Readings:
Cochran, W. G. and Cox, G. M. (1957). Experimental Design. .John Wiley & Sons, New

York. Cochran, W.G. and Cox, G.M. (1959). Experimental Design, Asia Publishing House
Das, M. N. and Giri, . S.(1986). Design and Analysis of Experi ments (2''d Edition). Wiley.

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

Federer, W.T. (1955). Experimental Design: Theory and Applications. Oxford & IBH Publishing
Company, Calcutta, Bom bay and ew Delhi.

Joshi, D.D. (1987). Linear Estimation and Desi gn of Experiments. New Age International
(P) Ltd. New Del hi.

Kempthorne, 0. (1965). The Design and Analysis of Experiments, .John Wiley
Montgomery , D.C. (2008). Design and Anal ysis of Experim ents, John Wiley
Montgomery, D.C. (2017). Design and anal ysis of Experiments, 9Th Edition. .John Wiley & Sons.

suggested Online Links/ Read ings:

http ://heecontent. u psdc.gov. in/ Search Con ten t .aspx
https://swaya m. gov. in/explorer ')searchTextstatistics
https://nptel.ac. in/course. htm |

htt ps ://www.edx.org /search ?7g — statistics

https://www.co ursera.org/ search ?guery-—stati stics&

This course can be opted as an elective by the students of following subjects:

Open to ALL

Suggested Contin uous Evaluation Meth ods:
Continuou s Internal Evaluation shall be based on allotted Assignment and Class Tests. The
marks shall be as fol lows:

Assessment and Presenta tion of Assignment (OS marks)
Class Test-1 (Objective Questions) (04 marks)
Class Test-U (Descriptive Questions) (04 marks)
Class Test-IITI (Objective Questions) (04 marks)
Class Test-IV (Descriptive Questions) (04 marks)
Class Interaction (04 marks)

Course prerequlslites: To study this course, a student must have opted /passed the
Ma th ema tics/Elemen tary Ma th ema tics in Class 12 "

Su ggested equivalent online courses:

Further Suggestions:
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Programme/Class: B.Sc. | Year: Third | Sem ester : Fifth

Su bject : STATISTICS

Course Code -B060503 P | Course Ti tle: N on-parametric Methods and DOE Lab

Course outcomes:
After completing this course a student will have:
1. Ability to conduct test of significance based non-parametric tests.
2. Ability to deal with multivariate data.
5. Knowl edge of Principal Component Analysis and Factor Anal ysis. Ability to perform
ANOV A for 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
observation s.

6. Ability to conduct analysis for Factorial experiments (without confounding).
Credits: 02 Core: Com pulsory
Max. Marks: 25+75 Min. Passi ng Marks: .........

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

No. of

Topic Lectures

I. Problems based on N on-parametric tests for one
sample.
2. Problems based on Non-parametric tests for two
sampl es.
. Problems based on Rank and Inverse of a matrix.
4. Problems based on Mean vector and Dispersion matrix
of a multivariate normal distribution.

v

5. Problems based on Principal Component Analysis

S

Problems based on Factor Anal ysis. 60
7. Problems based on Analysis of variance in one-way and
two-way cl assificati on (wi th and with ou t interaction
term s).

. Problems based on Analysisofa Latin square design.

. Problems based on Anal ysis of variance in RBD and
LSD with one or two missing observations.

LO. Problems based on Factorial Experiment Practical.

©
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Suggested Readings:
As suggested for paper code BO60501T and B060502T.

Thiscoursecanbeopted asanelective by thestudents offollowing subjects:
Open to ALL.
Suggested Continuous Evaluation Methods:

Continuous Internal Eval uation shall be based on Practical File/Record, Class
Activities and Overall performance. The mark s shall be as follows:

Practical :File/Record (05 marks)
Assignmen t based on B060501T/ B060502T (05 marks)
Case Study based on BO60501T/ B060502T (10 marks)
Class Interaction (OS marks)

Suggested Practical Examination Evaluation Meth ods: (75 Marks)
Practical Examination Evaluation shall be based on Viva-voce and Practical Exercises. The
marks shall be as follows:

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

%There shall be 04-05 Practical Exercises in Examination comprising 01 as Major
(Compulsory) and 03-04 as Minor (Students have to attend any 02).

Course prerequisites: To study this course, a student must have opted/passed the papel- code
B060501T and B060502T.

Suggested equivalent online courses:

Further Suggestions:
Students may be asked to perform practical problems assigned to them by using MS-Excel/any
Statistical softwa re.
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Programme/Class: B.Sc. Year: Third Semester: Sixth

|

Subject: STATISTICS

Course Code: -B060601T | Course Title: Statistical Computing and Introduction to Statistical Software

Course outcomes:

After completing this course a student will have:

./ Basic Knowledge of SPSS and R programming with some basic notions for developing their

own simple programs and visualizing graphics in R.

-/ Ability to perform data anal ysis for both univariate and multivariate data sets using R as well as

SPSS

Credits: 04 Core: Compulsory

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

Total No. of Lectures-Tutol -ials-Pracrical (in houl'sper week): 6-0-0.

Unit

11

Topic

Introd ucti on to Compu ter : Generation of Computer, Basic
Structure of Com puter, Digi tal com puter and its peripherals,
n umber systems (Binary, Octal, Hexadecimal Systems).
Flow chart for s[mple statistical problems.

Introduction to R Programming and R Studio, Installing R,
R as a calculator. Creating a data set, Understanding a data
set, Data stru cture: Vectors, Matrices, Arrays, Data Frames,
Factors and Lists

Data inputs: Entering data from the keyboard, Importing
Data from Excel, SPSS. SAS, STATA, creating new
variables, recoding variabl e, renaming variables,

No. of
Lectures

08

08

07

Graphs using R. Inferential Statistics- Parametric test: Test
for Normality, t-test for singl e mean, t-test for difference
between means, paired t-test.

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

08

07

VI

Vil

VIl

o

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

Graph s usin g SPSS, Inferential Statistic - Param etric test:
Test for Normality, t-test for single mean, t-test for
difference between means, paired t-test.

Using SPSS: N on-param etri ¢ tests, Anal ysis of V ari ance
(One-way & Two way A n ova), Kar | Pearson correlation
coefficient, Li n ear Regressi on Sim ple and M u | ti ple
regression

08

07

07
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Suggested Readings:
Chambers, J. (2008). Software for Data Anal ysis: Programming with R, Springer.

Crawley, M.J. (2017). The R Book, John Wiley & Sons.

Eckhouse, R.H. and Morris, L.R. (1975). Minicomputer Systems Organization, Programming and
Applications, Prentice-Hall.

Matloff, N.(2011). The Art of R Programming, No Starch Press, Inc.

Eckllouse, R.H. and Morris, L.R. (1975). Minicomputer Systems Organi zation, Program ming
and Applications , Prentice-Hal I.

Margan G A: SPSS for Introductory Statistics; Uses and Interpretation.

Suggested Online Links/ Readings:
httQ ://heecontent.ul2 sdc.gov. in/ SearchContent.as12x
httQS://swayam.gov.in/ex12lorer ?search Text=statistics
htt12s://n12tel.ac.in/course.html

‘ httQS://www.ed x.org/search ?g-statistics
~ httQS://www.coursera.org/search ')g uery stat istics&

This course can be opted as an elective by the students of fol lowing subjects:
Open to ALL

Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on allotted Assignment and Cl ass Tests. The
marks shall be as fol lows:

Assessment and Presentation of Assign ment (OS marks)
Class Test-I (Objective Questions) (04 marks)
Class Test-1I (Descriptive Questions) (04 marks)
Class Test-Ill (Objective Questions) (04 marks)
Class Test-1V (Descriptive Questions) (04 marks)
Class Interaction (04 marks)

Course prerequisites: To study this course, a student must have had the subject

Ma thematics/Elemen tary Ma them atics in class 12'".

Suggested equivalentonline courses:
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Programme/Class: B.Sc. Year: Third Semester: Sixth

Subject: STATISTICS

Course Code: -B060602T | Course Title: Operations Research

Course outcomes:
After completing this course a student will have:
,/ An idea about the historical back ground and need of Operations research.
! Ability to identify and develop operational research models from the verbal
description of the real life problems.
-/ Knowledge of the mathema tical tools that are needed to solve optimization problems.
»/ Ability of solving Linear programming problem, Transportation and Assignment problems,
Replacement probl ems, Job sequencing, etc.
-/ Ability to solve the problems based on Game Theory.

Credits: 04 Core: Com pulsory

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

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

Unit Topic No. of
Lectures
History & background of OR. General linear programm ing
| problems and their formulations. Solving LPP by Graphical 04
Method .
Solving LPP by, Simplex method, Big-M method, Two
I phase Method, Degeneracy and Duality in LPP. 10
Transportation problem: N orth-west corner rule, Least cost
11 method , Vogel 's approximation method.  Optimum 05
solution : Stepping stone method .
Assignment Problem: Hungarian Method, Travelling
[\ Salesman Problem, 05
Replacem ent problem : Individual and Group
v replacement. 05
Job sequencing :njobs —2 machines, njobs -k
Vi machines, 2 jobs —n machines. 05
Game theory: Introduction. Competitive Situations.
VI Characteristics of Competitive Games. Rectangular game,
Two-Person Zero-Sum game. minimax-maximin principle. 05
Solution to rectangular game using graphical method
{ Ddominance and modified dominance property to reduce
VI the game matrix and solution to rectangular game with 06
mixed strategy. LPP method.
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Suggested Readings:
Swamp, K., Gupta P.K. and ManMohan (2007). Operat ions Research (13111 ed.) , Sultan
Chand & Sons.

Taha, H.A. (2007). Operations Research: An Introduction (8 ed.), Prentice Hall of India.
Hadley, G: (2002) : Linear Programming, N arosa Publications

Hillier, F.A and Lieberman, G.J. (2010): Introduction to Operations Research- Concepts and
cases, 9th Edition, Tata McGraw Hill

Suggested Online Links/ Readings:
htt12://heecontent.ul2 sdc.gov.in/SearchContent.as12x
htt12s://swayarn.gov.in/ex 12lorer"searcb Text-—statistics

htt]12s://n12tel.ac. in/course .html
htt12 s://www.edx.org/search?g=statistics
htt12s://www.coursera .org/search?guer y=stati sti cs&

This course can be opted as an elective by the students of following subjects:
OpentoALL

Suggested Continuous Evaluation Methods:

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

Assessment and Presentation of Assignmen t (05 marks)
Class Test-1 (Objective Questions) (04 marks)
| Class Test-II (Descriptive Questions) (04 marks)
Class Test-HI (Objective Questions) (04 marks)
Class Test-IV (Descriptive Questions) (04 marks)
Class Interaction (04 marks)

Course prerequisites: To study this course, a student must have had the subject
Mathematics/Elemen tary Mathem atics in class 12'".

Suggested equiva lent online courses:
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http://www.edx.org/

Programme/Cl ass: B.Sc. Year: Third Semester: Sixth

|
Subject: STATISTICS

Course Code: -B060603P Coulse Title: Operations Research and Statistical Computing Lab

Cour-se outcomes:
After completing this course a student will have:
I. Knowled ge of mathematical formulation of L.P.P
2. Ability of sol ving LPP using different methods.
J Ability to sol ve Allocation Problem based on Transportation and .Assignment model.
4. Ability to solve problems based on Game Theory .
5. Ability to use programming lan guage R as Calculator.
6. Knowledge of using R in simple data analysis.
7. Abl eto perform statistical analysis by using SPSS.

Credits: 02 Core: Compulsory

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

Total No.of Lectures-Tutorial s-Practical (inhours per week): 0-0-4.

No. of

Topic
Lectures

Problem based on Mathematical formulation of L.P.P
Problem based on solving LPP using Graphical Method
. Problem based on solving LPP using Simplex Method
Problem based on solving LPP using Charne's Big M
method involvingartificial variables.
Allocation Problem based on Transportation model.
Allocation Problem based on Assignment model.
Problems based on Game payoff matrix.
Problem based on solving Graphical solution to mx2/
2xn rectangu lar game.
9. Problem based on solving Mi xed strategy game.
10. Problem based on sol ving game using LPP method.
11. Problem based on application of R as Calculator.
12. Problem based on application of R 111 simple data
anal ysis
13. Problem based on application of SPSS in data analysis
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Suggested Read in gs:
Assuggested for paper code B060601T and BO60602T.

This course can be opted as an elective by the students of following subjects:
Open to ALL

Suggested Continuous Evaluation Meth ods:
Continuous Internal Evaluati on shall be based on Practical File/Record, Class
Activities and Overall performance. The marks shall be as follows:

Practical File/Record (05 marks)
Assignment based on B060601T/ B060602T (05 marks)
Case Study based on B060601T/ B060602T (10 marks)
Class Interaction (05 marks)

Suggested Practical Examination Evaluation Methods: (751VIarks)
Practical Examination Evaluation shall be based on Viva-voce and Practical Exercises. The
marks shall be as follows:

Practical Exercise (Maj or'Y, 01 x 25 Marks 25 Marks
Practical Exercise (Minor%) 02 x 15 Marks 30 Marks
Viva-voce 20 Marks

<) There shall be 04-05 Practical Exercises in Examination comprising 01 as Major
(Compu Isory) and 03-04 as Minor (Students have to attend any 02).

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

B060601T and B060602T.

Suggested equiva lent online courses:
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