


B. Sc. / B. A. (Statistics)
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Procrammie’C liss: C l!'l"llrﬂltt' Yeur: First semester: First

Subject: STATISTICS

Course Code -BOBDTOTT  Conrse Title: Deseriptive Statisties (Univariate) and Theory of Probability

Course outcomes;
After completing this course a student will have:
v Knowledge of Statistics. its seope and importance in various Helds.
v Ability to undersiund concepts of sample vs. population and difference between different
types of data.
¥ Knowledge of methods for summarnising data sets, including common graphical tools
{such as boxplots, histograms and stemplats). Interprer histograms and boxplots.
v Ability 1o deseribe data with messures of ¢entral tendency and measures of dispersion,
v Ability to understand medsures of skewness and kurtosis and their utility and
significance,
v Ability to understand the concept of probahility along with basic laws and axioms of
probability,

v Ability 10 understand the terms mutually exclusive and independence and their relevance.

v Ability to identify the appropriate method (i.e. union, intersection, conditional, ete,) for
solving a problem.

¥ Ability 10 apply basic probahility principles to solve real life problems.

v Ability to understand the convept ol rundom variable (diserete and continuous), concept
of probability distribution,

Credirts: 04 Core: Compulsory

Max. Murks: 284758 Win Passing Marks: .........

Total Mo, of Lectures-Tutorials-Practical (in haurs per vweek § 6-0-0)

[RETT Fopig
[_ectures

Part-A: Descriptive Statisties (Univariate)
Introduction to Swatistics. Meuning of Statistics. Imporance

I of Statistics. Scope of Statisties in Industry. Introduction and
contribution of Indian Scholars in Statistics.
Concepl of Swtistical population. Atiributes and Variahles
(Dscrele and Continuous), DilTerent types of scales
Nominal, Ordinal. Ratio and  Interval, Primary  data
designing a questionnaire and  schedule, collection of
primary data, checking thelr consistency, Secondary data.

Presenmtation of  dan Classilication,  Tabulation,
I Diagrammatic & Graphical Representation of Grouped data. 08
Frequency distributions. Cumulative frequency distributions
and their graphical representations. Histogram, Frequency |
polvgon and Ogives, Stem and Leaf plot, Box Plot '

No.of

“Measures of Central tendency und Dispersion and their
]"Inlpt.'l'ltt’h Merits and Demerits of these Measures

- M a gk
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v

Vi

Moments and Factorial moments. Shephard’s correction for
moments, Measures of Skewness and Kurtosis and their
significance. Measures based on quartiles.

Part-B: Theory of Proability

Random experiment. Trial. Sample point and Sample space.
Evems, Operations of events. Concept of equally likely,
Mutually exclusive and Exhaustive events,

Defimtion of Probability: Classical. Relative frequency and
Axiomatic approaches.

Set Theory Approach. Independence of Events. Conditional
Probabiluy. Total and Compound Probability theorems.
Bayes theorem and its Applications,

VIl

Vil

Random Variables — Discrete and Continuous. Probability

Mass Funetion (pmf) and Probability density function (pdf),
Cumulative distribution function (cdf).

loint distribution of 1wo mandom variables. Marginal and
Conditional  distributions,  Independence  of  random
variables.

Expectation of @ random variable and 1ts  properties.
Expectation of sum of random variables and product of

independent random variibles, Conditional expectation and

related problems,

Moments, Moment penerating function (m.g.) & their
| properties, Continuity theorem for mg f (withou! proof).
| Chebyshey's ineguality. Weak law of large numbers for a

sequence  of independently and rdentically  distributed

random variables and their upplications. (Statement Only)

2
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Diserete Probability Space. Properties of Ia‘]-uhnh_il'n} under

08



Suggested Readings:
Part A:

Goon, AM., Gupta. M.K. and Dasgupta, B. (2013). Fundamental of Statistics, Vol 1, World
Press, Kolkata.

Goon, AM., Gupta. M.K. and Dasgupta, B. (2011). Fundamental of Statistics, Vol 11, World
Press. Kolkata,

Gupta, S.C. and Kapoor, V.K. (2000). Fundamentals of Mathematical Statisties (10% ed.). Sultan
Chand and Sons,

Hanagal. D. 1. .02009). Introduction 1o Applied Statistics: A Non-Calculus Based Approach.
Narosa Publishing Comp. New Delhi.

Miller, 1. and Miller. M. (2006). John E. Freund's Mathematical Statistics with Applications, (7th
Edn.). Pearson Education, Asia.

Mood, AM. Graybill, F.A. and Boes. D.C. (Z011). Inroduction 1o the Theory of Statistics, 3rd
Edn., Tata McGraw-Hill Pub, Co, Lid

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. Dikdewicz,

E.l. and Mishra. SN (2008). Modern Mathematics Statistics. Wiley.

Gupta, 8.C. and Kapoor. V.K. (2000). Fundamentals of Mathematical Statisties (100 ed, ), Sultan
Chand and Sons.

Hanagal. [0 Do (2009) lnroduetion o Applied Statistics: A Non-Caleulus Based Approach.
Narosa Publishing Comp. New Delhi.

Johnson, S, and Kotz. 8. (1972). Distribution in Statistics Vol, 1-11 & 111, Houghton and
Miftlin.

Lipschutz, 5. Lipson. M. L. and Jain, K. (2010). Schaum’s Outline of Probability, 2% Edition.
MeGraw Hill Education Pvt. Lid, New Delhi.

Meyer, P. (2007}, Introductory Probability and Statistical Applications (2" ed.). New
Delhi. Oxtord & 1B Publishing Co. Pyt L.

Mood AM., Gravbill F.A. and Boes DUC. (2007). Introduction to the Theory of Statisties (3«
ed ), New Delhi, Tata McGraw Hhill Pablishing Co. Iid,

Mukhopadhyay. P. (1996). Mathematical Statistues, New Delhi. New Central Book Agency
Pyt Lid.

Parzen, L.5. (1992). Modemn Probability Theory and its Applications. Wiley Interscience. Pitman.
1 (1993). Probability, Narosa Publishing House,
Rao. C.R. (2009). Linear Statistical Inference and its Applications, 2™ Edition. Wiley Eastern.

Rohatgi. V.K. and Saleh. AL, (2008), An introduction o Probability Theory and
Muathematical Statistics. Wiley Fastern.

Suggested Online Links/Readings:

https://swayam.gov.in/explorer?search I'ext -statistics
hitps:/nptelacan'course. hitml
https: /A wwsw.eds. ore/search?y - statislics

htlj:-s.:f'.-'_mi“.g:uur'-.i-gm.nrg,.;'_.g-_gg:_r_cTh'?l.!uur} statisticsd E , / w

o
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This course can be opted os an elective by the students of following subjects
Open o ALL

Suggested Continvous Eva luation Methods:

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

!-—\.'ist.'mm‘unl III].L'I Presentation of Assignment/ Research I (05 marks) ‘
Orientation assignment ,
.t'lﬂss Test-1 (Objective Questions) l (04 marks) :
!('lu:u 'i'r:.;l—_ll (Deseriptive Questions) | (04 marks) |
Class Test-111 (Objective Questions) o - (04 marks) |
Class Test-1V (Deseriptive Questions) {04 marks)

!l_'lﬂ.“ Interaction (04 marks)

Course  percquisites:  To study  this  course, a  studemt  must  have  the uuh_'f-h‘tl

Mathematics'Elementary Mathematics in cluss  Ip 2l

Suggested equiy alent onling courses:

Further Sugoestions:

9 "
"{iﬁ.ﬁﬁ r i U'J"Vﬂ"rv'v b - w
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Course Code: -BOG0102P |

Programime/Class: Certilieate Y Firsy

Course outeomes:
After completing this course a student will have:
Ability to represent/summarise the dota/information using appropriate Graphical methods
including 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
lendency us per the nature and need of the data and draw meaningful conclusions
regarding behavior of the data.
Acquire the knowledge 1o idently the situation 1o apply appropriate measure of dispersion
as per the nature and need of the data and draw meaningful conclusions regarding
heterogeneily ol the data.
Ability to measure skewness and kurtosis of data and detine their sipnificance.

Acquire the knowledge to compute conditional probabilities based on Bayes I'heorem .

v

Total Wo. of Lectures-Tutorials-Practical (in hours per week ) 0-0-4,

o

Subject STATISTICS

Seester: Flest

Course [itle: Deseriptive Data Analysis Lab (Univariate)

Credins: 02 ‘ Core: Compulsory

Max. Marks: 25+75 J

Min. Passing Marks: c..ovaeas

|.ist of Practicals

No. of
Lectures

Problems based on graphical representation of data by
Histogram, Frequency polyvgons, frequency curves and
Ogives, Stem and Leal Plot. Box Plot.

Problems based on caleulanon of Measures of Central
Tendeney.

Problems based on calculaton of Memssures ol

Dispersion.

Problems based on calculntion of Moments, Measlres
of Skewness and Kurtosis.

Computation of conditional probabilities based on
Bayes theorem

R Y aed

6l
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Sugeested Readings:
As suggested Tor paper code BOGDTOT T,

Ihis course can be apted as an elective by the students of Tollowing subjects:
Ohpen to ALL

Suggested Cantinuous Evaluation Methods: (25 Marks) '
Continuous Internal Evaluation shall be based on Practical File/Record. (lass
Activities and Overall puhuln.mu: The m.ul-.w shall be as follows:

|Prm.1|ral File/Record {05 r_narks]

Field ;\i‘.‘ll'l'll}'— o o N

,;!ul Theme/Objective of the Activity . (02 marks)

lkh] Report Prrparui_hrn" o (08 marks) 1
l(r.‘:] Presentation® - - | —{{IIS mark;}

am Inlrmrﬁ - ?5 marks)

Suggested Practical Examination Evaluation Methods: (75 Marks)
Practical Examination Evaluation shall be based on Viva-voee and Practical Exercises, The |
merks shall be as follows:

23 Marks
30 Marks
20 Marks

J Practical Exercise I_\h-l]ur “ 01 v 25 Marks
Pmthr.ﬂ Exercise (Minor™) 02 x 15 Marks
\fnn—wt‘e

“ There shall be (4-05 Practicul Fxercises in Fxamination comprising 0] as Major
(Compulsory) and 03-04 as Minor (Students have to attend any 02),

Course prerequisites: To study this cowrse, o studem must have opted/passed the paper ru:lt-e;
BOGOTOTT,

Suggested equivalent online courses:

Further Suggestions:
In practical elasses a series of lectures for MS-Excel may be organized for Students and they
may lw a*-l-md 10 use il 1o |u-rfurm pr.u*lu.nl 'i'lr‘llhll.‘ﬂ‘li :-p.s]um-d tin :hnu.

A minor praject/survey with application of techniques studied in BO601011

e

It may be a survey based study (with sample size not more than 50 and 10 questions)
addressing the local area on social. cconomical. educational, occupational, marital,
behavioural issues: knowledge. attitude. practices towards various aspects: industrial.
pollution. traflic, ele. status

A student has 1o develop o questionnaire then collect. classily and tabulate the data,
Thereafter, represent the daa graphically and/or caleulate some descriptive statistics
(univariate) and make some inferences (if possible),

‘Report may be hand-written or in typed format. Headings of the report may be decided by the
SUPEIVISOr.

* Presentation may be verbal or by using ppl ete.

,@aﬁ?/ v })/ W’



Programme/Class: Certificate ! Year: First I sSemester: Seconid

Subject: STATISTICS

Course Code -BOGO20TT .['nur:q: Fitle: Deseriptive Statisties ( Bivariate) and Probabiity Distributions

Course outeomes;

After completing this course a student will have:

v Knowledge of the method of least squares for curve fitting to theoretically describe
experimental data with a function or eguation and to find the paramelers associated
with the model.

v Knowledge of the concepls of correlation and simple finear regression and Perform

correlation and regression analysis,

Ability 1o imerpret results from correlation und regression.

Ability to compute and interpret rank correlation.

Ability to understand concept of qualitative data and its analvsis.

Knowledge of discrete distributions. Discuss appropriate distribution negative binomial,

Poisson. ete. with their properties and application of discrete distribution models 1o solve |

problems.

v Knowledge of continuous distributions, Discuss (he appropriate distribution (i.e. uniform,
exponential, normal. et ) with their properties and application of continuous distribution
maodels o solve problems.

v Knowledge of the formal definition of order statistics. derive the distribution function and
probability density function of the #* order statistic and joint distribution of r and s™ order
statislics, |

v Ability to idemtify the application of theory ol order statistics in real life problems.

T

Credits: 04 Core: Compulsory

Mux. Marks: 25+75 Min. Poassine Marks: .....

— — — i

lTotal Mo of Leetures- Tutorials-Practical (in hours per week): 6-0-0,

—- = — - =

; : No.of
| 1
Unit Tapic Lectures ,
Part-A: Deseriptive Statistics (Bivariate)
Rivinate data, Principles of least squares, Most plausible
I values, Meaning of curve litting, Fitting of straight line, o8
paraboli. loganthmic. power curves and other simple forms
by method of least squares. |
Bi-Variate  frequency  table.  Correlation,  Types  of |
il relationships. Scatter diagram. Karl-Pearson’s Correlation 08
Coetficient and its properties.
Rank correlanion and its coetficient (Spearman and Kendall
1 Measures) o8
Regression analysis through both types of regression
equations Tor X and Y variables.
Attributes: Notion and Terminology. Contingency table,
v Class  frequencies and  Ultimate  class  frequencies, 06

Consisteney. Associbtion o Anributes,  Independence.
Measures of association for 2X2 1able, Chi-square, Karl
Pearson’s and Tschuprow’s Coefficient of Association,

O,




Part-B: Probability Distributions

| Discrete Probability Distributions: Binomial distribution. |
\ Poisson  distribution (s limiting case of Binomial
distribution). Hypergeometric, Geometric and Negative
Binomial, Unilorm and Multinomial disteibutions, fitting of
Binomial, Poisson and Uniform distributions,

10

Continuous — Probability  Distributions:  Exponential,
Vi Gamma. Beta distributions. Cauchy, Laplace. Pareto, 10
Weibull, Log normal distributions,

Normal distribution and its properties, Standard Normal
Vil variate, Nommal distribution us limiting case of Binomial 06
distribution, fitting of Normal distribution. |

Order  Statistics.  Distributions  of  minimum,  pih and
maximum order statistic, Joint distribution of ¢ and g 04
order statistics (in continuous case), Distribution of sample

range & sample median for umiform and exponential
distributions.

Wil

{\ Q', YAV )}&/ w



Suggested Readings:
Part A:

Goon, AM.. Gupta. MLK. and Dasgupta, B. (2013). Fundamental of Statistics. Vol 1. World
Press, Kolkata,

Goon. AM.. Gupta, MK, and Dasgupta. B. (2011). Fundamental of Stansties, Vol 11, World
Press. Kolkata,

Gupta, 5.C. and Kapoor, VK. (2000). Fundamentals of Mathematical Statistics (10" ed.). Sultan
Chand ond Sons.

Hanagal. 1. D. (2009). Introduction to Applied Swtistics: A Non-Caleulus Based Approach.
Narosa Publishing Comp. New Delhi,

Miller. 1. and Miller. M. (2006). John I, Freund's Mathematical Statistics with A pplications, (7th
Edn.), Pearson Education, Asia

Mood. A.M. Graybill. F.A. and Boes. D.C, (2011), Introduction to the Iheory of Statistics, 3rcq
Edn., Tata MeGraw-Hill Pub. Ca. [ed

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

Part B:
David. S, {(1994) : Elementary Probability. Cambridge University Press. David,
FLA. (1981 ) Order Stutistics (2% ed. ), New York, John W iley,

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

Gupta. 5.C. and Kapoor, V.K. (2000), Fundamentals ol Mathematical Statistics (10% ed.). Sultan
Chand and Sons.

Hanagal. D. D. (2009). Introduction 10 Applied Statistics: A Non-Caleulus Based Approach,
Narosa Publishing Comip. New Delhi,

Johnson, 8. and Kotz, S. (1972). Distribution in Statistics Vol. 1-11 & 111 Houghton and
Mifflin,

Lipschutz. 8. Lipson, M. L. and Jain, K. (2010). Schaum's Outline o Probability. 2™ Edition,
McGraw Hill Edueation Pyvt. |td, New Delhi,

Meyer. P. (2017).  Introductory Probahility and Statistical Applications (2% ed,), New
Delhi. Oxford & 1BH Publishing Co, Pyi. Lid,

Mood AM., Graybill F A and Boes D.C. (2007). Introduction to the | heory of Statistics (3=
ed.). New Delhi . Tata MeGraw Hill Publishing Co. lid.

Mukhopadhyay. I'. (1996). Mathematical Statistics. New Delhi, New Central Book Agency
Pwve. L,

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

Rohatgi, V.K. and Saleh. AE. (2008). An Introduetion to Probability Theory and
Mathematical Staustics. Wiley Eastern,

Suggested Online Links/ Readings:
hitp://heecontent upsde, gov.in/SearchContent.aspx
htips:/'swavam.gov.in/explorer?search Text statistics
hutps://nptel ac in/course html

https:'www edn.orp/search’?

N Qo

hlilli:iiii.‘b_ ﬁs _
M. |




hitps:/fwww.coursern.org/search?query ~stalistics&

This course can be opted as an elective by the students of following st
Open to ALL
Suggested Continuous Evaluation Methods:

Continuous Internal Evaluation shall be bused on allotted Assignment and Class Tests, The

marks shall be as follows:

Assessment and Presentation of Assignment/ Research
Orientation assignment

Class Test-1 (Objective Questions)

Class Test=11 (Desceriptive Questions)

Class Test=11 (Objective Questions)

ihjects:

(05 marks)

(04 marks)

(04 marks)
(04 marks)

Class Test-IV (Deseriptive Questions)

Class Interaction

(04 marks)

(04 marks)

Course prerequisites: 1o study this course. a student niust have opted/passed the paper code

HuaIO1T,
Suggested equivalent online eourses:

Further ‘Suggusliuns.

16 |



Programme/Cluss: Certificate Yedr: First Semester Second

Subject: STATISTICS

Course Code: -BOG0202P Conrse Title: Descriptive Data Analvsis Lab { Bivariate)

Course oulcomes: ' *
After completing this course a student will have:
L. Ability 1o deal with the problems based on fitting of curves by Method of least squires

.. fitting of straight line, second degree polynomial, power curve. exponential curve etc.
Ability to deal with problems based on determination of Regression lines and caleulition of
Correlation coefficient - grouped and ungrouped daa, |
3. Ability to deal with the problems based on determination of Rank correlation,
4. Ability to fit binomial and poisson distribution for given data..

Id

Credits; 02 Core: Compulsory

Max. Murks: 25+75 Min. Passing Marks! covueen.

Fotal No. of Lectures-Tutoruls-Practical (in bours per wieek ); 0-0-4.

Fopie I N of
Lectures
o [I. Problems based on fiting of curves by Method of least |
squares e.g. fitting of straight line. second degree
polynomial. power curve, exponential curve ete,
2. Problems based on determination of Regression lines and
calculation of Correlation coefficien! — grouped and |
ungrouped data. 60

3. Problems based on determination of Rank correlation.
4. Fitting of binomial and poisson distribution.

Suggested Readings: - N
As suggested Tor paper code BO6O201 1.

* Ihis course can e apted s an glective by the studens of tollowing subjects:
Open 1o ALL
Sug,gl:smd Continuous Fxaluation Methods:
Continuous Internal Lvaluation shall be based on Practical File/Record, Class Activities
and Overall pertormance, The marks shall be as follows:

Practical File/Record (05 marks)

Ficld Activity* - 1 -

I{;l Theme/Objective of the Activity - (02 marks)

(b) Report Preparation” (08 marks)

() Preseniation® (05 marks) O
Class Interaction - - | _{IIIS marks) |

suggested Practical Examination Evaluation Methaods: (75 Marks)
Practical Examination Evaluation shall be based on Viva-voce and Practical Exercises. Ihe
muarks shall be as [ollows:

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 03504 as Minor (Students have 1o attend any (02),

S /&)\/ “ R




Course prerequisites: To study this course, a student must have opted/passed the paper code
ROGO201T,

Supgested equivalent onfine courses

Fun In:'r':-"'.i_uggnlinrm:
In practical classes a series of lectures for any statistical soliware (e.g. SP'SS) may be organized
for students and they may be asked to use if to perform practical problems assigned 1o them.

A minor project/survey with application of techniques studied in BO60201T,

.8,

[t may be a survey based study (with sample size not more than 50 and 10 questions)
addressing the local area on social, economical, educational. occupational.  marital
behavioural issues: knowledge. attitude. practices towards various aspects;  industrial,
pollution. traflic. etc. status.

A student has 1o develop a questionnaire then collect. classity and 1abulate 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. Headings of the report may be decided by the
supervisor.

* Presentation may be verbal or by using, ppt te.

A
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Programme/C lass: Diploma ‘ Year: Second Semester: Third

Subject: STATISTICS

Course Code: -BO6O301T ‘ Course Title: Theory of Estimation and Sampling Survey

Course ouleomes:
After completing 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 devintion.
7 Knowledge of the sampling distribution of the sum and mean.
# Ability to understand the . f and chi-square distribution and 10 identify the main
characteristics of these distributions.
#» Knowledge of the concept of Point and Interval Estimation and discuss characteristics of
a pood estimator.
#  Ability 1o understand and practice various methods of estimations ol parameters.
# Ability 10 understand the concept of sampling and how it 15 different from complete
enumeration
» Knowledge of various probability and non-probability sampling methods along with
estimates of population panimeters
7  Ability 1o dentify the situstions where the various sampling techniques shall be used.
»  Knowledge of sampling and non-sampling ervors.
»  Knowledge of regression and ratio methods of estimation in simple random sampling

(SRS,

Credite: (4 Core: Compulsory

M. Vharks: 25+75 Min, Passing Marks: ..o..o..c

Total No. of Lectores- Tutorinds-Praciical (in hours per weel b 6-0-0,

Uniit Topic Mool
l Lectures

Part-A: Sampling Distributions and Theory of Estimation

- T Sampling Distributions:  [he cmccpl ol sampling

| distribution. Parameter. Statistic and Standard error. The
sampling distribution tor the sum of independent random
variables ol Bimomial. Poisson and Normal distribution.

04

Central  limit  theorem. sampling  distribution of 7.

I Sampling distribution of 1. 1. and chi-square without 09
derivations. Simple properties ol these distributions and
their interrelationship.

Point  estimation: Characteristics of a pood  estimator:
1 Unbiasedness, consistency, sufficiency and efficiency. I8
Problems and examples. Interval estimation,

Method of Maximum  Likelihood and  properties of

v maximum likelihood estimators (without proot), Method of
minimum Chi-square. Method of least squares and methods
of moments for estimation ol parameters

& ijx/\/\“ _,. /@:}/ oo
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Vi

Vil

Wikl

Part-B: Sampling Survey

Sumpllfng VS, t_“mnpls:h.' cnumeration; Sampling units and
Sampling frame. Precision and efficiency of estimators,
Simple Random sampling with and without replacement,
Use of random number tables in selection of simple random
sample, Estimation of population mean and proportion.
Derivation of expression Tor variance of these estimators,
Estimation of vanances, Sample size determination

| Stratified  random sumpling.  Problem  of  allocation,

proportional allocation. optimum allocation. Derivation of

the expressions for the standard error of the usual
estimators  when  these  allocations are used, Gain in
precision due to Stratification, Role of sampling cost in the
sample allocation. Minimizatnon of variance for fixed

viost,

Systematic Sampling: Estimation of Population mean and

Population total, standard errors of these estimators
T'wo stage sampling with equal first stage units: Estimation
of Population mean and 1ts variance

* Regression and ratio methods of estimation in sumple
tandom sampling, Cluster sampling with equal clusters,
Fstimators of population mean and their mean square
CITONS.

08

08

06




Suggested Readings:
Part-A

Ferund 1L.E (2001) : Mathematical Statistics. Prentice Hall of India.
Freedman. 1).. Pisani, R, and Purves. R, (2014). Suatistics, 4 Editon. Norton & Comp,

Goon, AM.. Gupta. MK, & Dasgupta, B. (2002}, Fundamentals of Statistics, Vol. 1. .
Kolkata, The World Press.

Gupta. $.C. and Kapoor. V.K. (2000). Fundamentals of Mathematical Statisties (10" ed.), Sultan
Chand and Sons.

Hanagal, D. 1. (2009). Inroduction 10 Applied Statistics: A Non-Caleulus Dased
Approach, Narosa Publishing Comp. New Delhi

Hogg. R.V., McKean, ] W. & Craig. AT, (2009), Introduction to Mathematical Statistics (6" ed.),
Fearson.

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

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

Kenney. LF. and Keeping. ES. (1947). Mathematics of Statistics. Part 1. 2nd Edition.
Chapman & Hall.

Kenney, 1F. and Keeping. E.S. (1931). Muathematies of Statsties. Part 1L 2nd Edition,
Chapman & Hall.

Mood A M.. Graybill A, and Boes D.C.(2007), Introduction 1o the Theory of Statistics (31
ed. ). New Delhi . Tata MeGraw Hill Publishing Co. ltd.

Lanner. M. (1990), An lnvestigation for o Course in Statistics. McMillan, New York. Tanur,
JAL (1989) Stistics. A Gude to the Unknown. 3% Edition, Duxbury Press.

Yule. (.U, and Kendall, M.G. (1973). An Introduction o the Theory of Statistics, 14th
Ldition. Charles Griflin & Comyp.

I'art-B

Ardilly. P, and Yves 1. (2006). Sampling Methods: Exercise and Solutions. Springer.

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

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

Des Raj. (1976). Sampling Theory. Tata McGraw Hill. New York. (Reprint 1979). |

DesRaj and Chandhok. P. (1998). Sample Survey Theory. Narosa Publishing House. |

Gupta, 8.C. and Kapoor. V. K. (2000). Fundamentals ol Mathematical Statistics (10Med, ). Sultan
Chand and Sons.

Mukhopadyay. P. (2007}, Survey Sampling. Narosa Publisher. New Delhi.

Murthy., M. N (1977), Sampling Theory and Statistical Methaods. Statistical Pub, Suuirety.|
Kolkata.

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

Sukhatme. P.V. and Sukhatme, BV, (1970). Sampling Theory Surveys with Applications
(Second Edition), lowa State University Press.

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

Thompson. S.K. (2012). Sampling. lohn Wiley & Sons.
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Suggested Online Links/ Readings:
http:heecontent upsde. gov.in/SearchC ontent aspx
hitps:/swavam, gov.in/explore t'Psearch Textstatistics
hutps:/nptel.ac.in/course. htm|
https:/‘'www.edx.org 'scarch?q—statistics
https: /' www.coursera. org/search?query  stat ISLIcsde

This course can be opted as an elective by the students of F{lilnwirrg subjects:
Open o ALL
?ﬁggmtﬂl Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on allotted Assignment and Class Tests. The
marks shall be as follows:

— S : = : |
[F— Pecventats A st/ i

\xum.m_enl n:[d Presentation of Assienment/ Research (05 marks)

Jrientation assignmen| | |

! Tass Test-1 (Objective Questions) (04 marks)

iﬁsl—ll [Ih;iptivf {Jncst—iunﬁ} | {N.;;rlul-] ]

: _I:'I'ﬂil-ll;{ﬂhjccﬁw Uue:«'m (04 marks)
'Iuﬁ-l\-' (Deseriptive chaliu_ns}l o N (04 marks)

fflaur. Interaction (04 marks)

—

Course prerequisites: To study this course. 4 student must have vpted passed the paper code
BOGO2O1T.
Suggested equivalent online courses:

~Further Sugreslions:
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T
Programme/Class: Diploma Yoear: Second Semester: Third

Subject: STATISTICS

Course Code: -BO60302P ! Course Title: Sampling Techniques Lab

Course outcomes:

After completing this course a student will have:

. Ability to draw a simple random sample with the help of table of rndom numbers.
- Ability to estimate population means and variance in simple random sampling.

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

Ability to deal with problems based on Svstematic random sampling

- Ability to deal with problems based on two stage sampling

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

l
2
3

P

2 LA

Core: Compulsory

Credits: 02 |

Max, Marks: 25475 Min, Passing Marks: .0iunn,

Total Mo, of Lectures-Tutorinls-Practical tin howrs per week ): 0-0-4.
|

No, |1r
Lectures

Fapic

"I, Problems bused on drawing a simple random sumple
with the help of table of random numbers.

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

Problems based on Stratified random sampling for
population  means {proportional  and  optimum 6l
allocation).

Problems based on Systematic random sampling
Problems based on two stage sumpling

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

X o

-

Lot
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Suggested Readings:
As suggested for paper code BOGO3OTT.

This course can be nr\lcd as an elective by the students of r'::l!}awﬁm auh']m-;:
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 follows:
Practical File/Record

(05 marks)

Assignment based on BO6030 1T

(05 marks)

[Case Study” based on BOGO30O1T

(10 marks)

(Class Interaction
Suggested Practical Examination Fyaluation Methods: (73 Marks)

Practical Examination Evaluation shall be based on Viva-voce and Practical Fxervises. The

muarks shall be as follows:

(05 marks)

Practical Exercise (Major®) 01 x 25 Marks
_Practical Exercise (Minor™) 02 « IS Marks
Viva-voee

25 Marks

30 Marks

Yo There shall be 04-05 Practical Exercises in Examination comprising 01 as Mujor

(Compulsory) and 03-04 as Minor {Students have 1o attend any 02),

| Course prerequisites: To s mi}‘ThTs_ course. a student must have opted/pas
| BOGOIOTT.

|y a .
Sugpested equivalent online courses

Further Sugpestions:

sed the paper code

T —

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

e afkmﬁ,,_/@}/w
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ProgrammeClass: Diploma Yoeur: Second Seinester: Fourth

Subject: STATISTICS

Course Code: -BO60401T Course Title: Testing of Hypothesis and Applied Statisties

Course outcomes:
After completing this course a student will have:
v Knowledge of the terms like null and alternative hypotheses, two-tailed and one- tailed
alternative hyvpotheses, significant and insignificant, level of significance and confidence,
p value ec.
v Ability to understand the concept of MP, UMP and UMPL tests
v Ability to understand under what situations one would conduet the small sample and
large sample tests (in case ol ane sample und two sample tests),
v Familiarity with different aspects of Applied Statistics and their use in real life situations.
v Ability to understand the concept of Time series along with its difTerent components.
v Knowledge of Index numbers and their applications along with different tvpes of Index

numbers,
v Familigrity with various demographic methods and different measures of mortality and
fertility.
v Abilily 1o understand the concept of life table and its construction.
v Knowledge 1o understand the concept of statistical quality control and different control
¢harts Tor variables and attributes.
Coredljts: 04 (oore: Compulsory
Mix, Marks: 25475 Min, Passing Marks: vocovnee
Total Mo, of Lectures-Dutoriale-Practical (m houes per week): 6-0-0,
; | b | i,
it vee Ll::_.:“i::;
Part-A: Testing of Hypothesis and Tests of Significance
~ Statistical [lypothesis  (Simple  and  Composite) 1 §
| 0

Lesting of hypothesis. Type | and Type — 1l crrors,
sSignificance level. p-valuey

Power of a test, Defininons of Most Powerful (MP),
I Uniformly Most Powerful (UMP) and Umiformly Most 08
Powertul Unbiased (I'MPL!) tests.

Test of significance: Large sample tests for (Attnbutes
and Variables) proportions and means (1) for one sample

i | (i) for two samples 10
Correlation coefficient in case of (a) p=pa(h) pi=pa.

v 04

25|



Part-B: Applied Statistics

\.l

Vi

Introduction & Definition of Time Series. its different
components, illustrations, additive  and  muluplicative
moadels, Determination of trend by Iree hand curve. semi
avernge method. moving avernge method. method of least
squares. Analysis of Seasonal Component by Simple
average method, Ratio to moving Averdge Ratio

to Trend. Link relative method.

Index number — its definition, application of index number,

price relative and quantity or volume relatives. link and
chain relative. problem involved in computation ol index
number. use of averapes. simple aggregative and weighted
average method. Laspesre's, Maasche’s and Fisher's index
number, time and (actor reversal tests of index numbers,
consumer price index.

Vil

Vil

Vital Statisties: Measurement of Fertility- Crude birth rate,
general Tertility rate. age-specific birth rate. wial fertility
rate. gross  reproduction  rate, net  reproduction  rate,
standardized death rates Complete life table. 118 main
features and construction.

Introduction o Statistical Quality Control, Process control,
wols of stanstical quality control, +3 control limits,
Principle underlyving the construction of control charts,
Control  charts  Tor  variables. X" and *R°  charts,
construction and mterpretation. Control charts for attributes
‘- and ‘¢ chans, construction and imterpretation

o VY =l Ve

0o
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Sag_grsled Readings:
Part A

Ferund J.E (2001) : Mathematical Statistics. Prentice Hall of India.
Freedman. D., Pisani. R, and Purves, R (2014). Statistics. 4" Edition. Norton & Comp,

Goon. AM., Gupta, MK, & Dasgupta. B, (2002). Fundamentals of Statistics. Vol. |
Kolkata, The World Press.

Gupla. 5.C. and Kapoor, V.K. (2000). Fundamentals of Mathematical Statistics (10" ed.), Sultan

Chand and Sons
|

Hangal, 1. D, (2009). Introduction to Apphed Statstues: A Non-Calculus Based Approach.
Narosa Publishing Comp. New Delhi, |

Hoge, RV, Mckean, )W, & Craig. AT, (2009), Introduction o Mathematical Statistics (6% ed. ).
Pearson

Kendall, MG, and Stuart, AL (1979, The Advanced Theory of Statistics, Vol 2. Inference and
Relationship. 4" Edition. Charles Griffin & Comp |
Kendall, MG, Stuart, A, and Ord, LK. (1994). The Advanced Theory of Statistics. Vol. ].I
Iistrbution Theory. 6 Edinon. Halsted Press (Wiley Inc. ).

Kenney, JF. and Kegping, E.S. (1947). Mathematics of Statistics, Part [. 2nd Edition,
Chapman & Hall.

Kemey, LF. and Keeping. ES. (1931). Matlematics of Statistics: Part 1. 2nd Edition.
Chapman & Hall, |

Mood AM., Gravbill FLA and Boes D.C. (2007). Introduction to the Theory of Statistics (31
ed.). New Delhi . Tata MeCGraw Hill Publishing Co. lid. '

Tanner, M, (1990), An Investipation for a Course in Statisties. MeMillun, New York. Tanur.
J ML (1989) Statisties. A Guide 1o the Unknown. 3 Bdition, Duxbury Press.

Yule, G, and Kendall M.G. (1973). An Introduction o the Theory ol Statistics. 14th
Edition. Charles Griftin & Comp. |

Part B

Croxton F.LE. Cowden 1)), and Klein. S (1973) Applied General Statistics(3* ed. ). Prentice
Hull of India Pyt Lad.

Gupta, 5.C. and Kapoor. VK. (2008). Fundamentals of Applied Stuatisties (4% ed.). Sultan Chand
and Sons.

Montgomery D.C.(2009) @ Introduction 1o Statstcal Quality Control (6% ed.). Wiley India Pyt
L.

Mukhopadhvay, P (2011 Applied Swatistics, 2nd edition revised reprint. Books and Allied
(P) Lid.

Suggested Online Links' Readings:
hittp:/heecontentupsde goyv ansSearchC ontent.aspx
hutps: fswayam.gov in/explorer?search Text stausties
hrtps://nptelac,in/course. htm|
https:/'www.cdx.org/scarch?q—statistics

https:/www coursera org/search’’query =stansticsd
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This course can be opled as un elective by the students of follaw ing subjects:
Open (o ALL
Suggested Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on allotted Assignment and Class Tests. The |
muarks shall be as follows:

— — ]

Assessment and Presentation of Amﬁgnﬁmn i/ Research _
. . = (05 marks)
Orientation assignment |
I{‘Iaih Test-1 (Ohjective Questions) (04 marks)
‘lass Test-11 (Deseriptive Questions) (04 marks)
Class Test-111 {Objective Questions) (04 marks)
by B B e = :
Class Test-1V (Deseriptive Questions) (04 marks)
Class Interaction (04 marks)
' Course prerequisites: Tﬂ_ﬁllld} this course, a studen must have uplt:d--:pn-;wul the paper code
BioOn3niT,
- Suggested equivalent online conrses: S
Further Suggestions:
|

- R v
*ﬁ'%‘*/& aw \Jk'r* /92/ e
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Propramme:Class: Diploma Year: Second Semester: Fourth

Subject: STATISTICS

Course Code: -BOGO4O2P Conrse Title: Tests of Significance and A pplied Statistics Lab
il;-rsu' aulenmes: . I -
After completing this course a student will have:

. Ability to conduet test of significance based on t - test and Chi-square test.

2. Knowledge about Fisher's Z-transformation and its use in testing

3. Ability to deal with problems based on large sample tests.

4. Ability to deal with problems based on time series and culeulanion of its different
components for forecasting.

5. Ability to deal with problems based on Index number
6. Acquire knowledge about measurement ol mortality and fertility.
7. Ability to deal with problems based on life table.
8. Ability to work with control charts for variables and attributes and draw inferences.
Crediis: 02 Core: Compulsory
e o T W | — - = - =
M. Marks: 25+75 Mire Passing Marks: ...,

Lotal Ne. of Lectures-Tutorials-Practical (o hours perweek b 0-0-4.

Tapic NRw o
h . — a - —l— Emrﬂs_
I, Problems based ont - 1est,
2. Problems based on I-test,
3. Problems based on Chi-square test.
4. Problems based on Fisher's Z-transformation and its
use in testing
Problems based on caleulation of power curve,
6. Problems based on larpe sample tests.
7. Problems based on time series und its diflerent
components 60
Problems based on Index number.
| 9. Problems based on mensurement af mortality and
| fertility
10, Problems based on logistic curve tiing.
11, Problems based on lite table,
12, Problems based on control charts for variables and

aftributes,

e > G;-Ln:w\.._- ))F/ W
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Suggested Readings:
As suggested Tor paper code BOGOSOTT,

This course can be np'[:.'_d as an elective by the students of !lii.iiﬂz.'iﬁp SLi_t'I-FL'{le

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 follows:

Practical File/Record (03 marks)
;!!i&gl;mtlll I:};ﬂt'ﬂ on BoGO401T - B _HH miarks)

“ase Study hawd:m I]H]-illl‘l' ] (10 marks)

“lass Internction {05 marks) ]

Suggested Practical Examination Evaluation Methods: (75 Marks)
Practical I'xamination Evaluation shall be based on Yiva-voce and Practical Exercises. The
marks shall be as [ollows:

 Practical Exercise (Major'™) 01 x 25 Marks 25 Marks
| Practical Exercise (Minor™) 02 x 15 Marks 30 Muarks
| Viva-voce — | 20Marks

% There shall be 04-05 Practical Excrcises in Examination comprising 01 as Majo
{Compulsory) and 03-04 as Minor (Students have 1o attend any 02),

Course preregquisites: To study this conrse, o student must have opted/passed the paper code
BiGo01T.

sSuggested equivalent online coorses:

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

ot &f“*"‘h"’f‘ﬁ/w
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Programme/Cliss: B.Se, Year: Third Semester: Filth

Subject: STATISTICS

Course Code—~BO60DSMT Course Tibe: Multivariate Analysis and Non-parametric Methods

Course outcomes:
After completing this course a student will have:
v Ability to undersiand 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
v Knowledge ol Principal Component Analysis and Factor Analysis.
v Ability to apply distribution free tests (Non-parametric methods) for one and two sample

LSS,
Credits: (4 Core: Compulsory
Mlax, Marks: 25475 Min. Passing Marks: cooveiees
Total Mo, of Lectures- Tutorials-Practical (in hours per week): 6-0-0
. - No, of
Linit Fapic Lectures

Vector Space, Subspace. Linear Combination. Span,
| Linear Independence, Inner Product, Norm. Orthogonality. s
Dimension of Vector Space

Row and Column Rank. Runk of Matrix, Flementary
I operations on Matrices. Inverse ol a matrix. 07

Multivariate  Normal  Distribution.  Marginal — and
i Conditional  Distributions,  Moment  Generating  and 08
(Characienshes functions

Maximum Likelihood Lstimation of Mean vector and
IV Dispersion matrix. Independence and point sufficiency of | 07
these estimates,
Apphications  of  Multivariste  Analysis:  Principal
v Components Analysis and Factor Analysis (Application | 08
Oriented discussion, derivations not required )

:.';Ilj]li]'.lltl and Pamtial comrelations and  Multiple

f i T
L Regresions. 0
Non-parametric tests. lests for randomness and test for
Vi goodness of fit. One sample tests @ Sign test, Wilcoxon 08
Signed rank 1ests
Two sumple tests | Run test, Kolmogorov — Smirnov’s
Vil 07

test, Median test and Mann-Whitney U test.
—
A

s (ww "V’LW / /Qf}/
—
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‘auggl.'sled Rtadmg-r

Anderson, T.W. (2003} An Introduction to Multivariate Statistical Analvsis. 3rdEdn,, John W :lf:'rl

Muirhead. R (1982):

Aspects of Multivariate Statistical Theory. John Wiley

Kshirsagar, A.M. (1972): Multivariate Analysis. 1stEdn. Marcel Dekker.

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

Prentice Hall

Mukhopadhyay, P.: Mathematical Statistics.

Goon, AM., Gupta. MK, and Dasgupta, B, (2002): Fundamentals of Statistics. Vol. L. 8th Edn
I'he World Press. Kolkata.

Gibbons. 1. . and Chakraborty. S (2003); Nonparametric Statistical Inference. 4th Edition.

Marcel Dekker. CRC.
Rohatei. V. K. and Saleh. AK. Md. E. (2009): An Introdugtion o Probability and Statistics, 21

Edn. (Reprint) John Wiley and Sons,

Suggested Online Links/ Ihudmgs-
Iutn 'heccontent.upsde. gov.in/SearchContent. ASPA

https://swayam.gov.in‘explorer ’search Text statistics
https:/nptelac.in/course himl

https:/www.eds.org/search ) statistics

hittps:/ www. coursern,

ore/scarch?query — statistics&

Ihvis course can be opted as an elective by the students of follewing subjects;

Open to ALL

Suggested Continuous valuation Methods:

Continuous lnternal Fvaluation shall be based on allotted Assignment and Class Tests. The
marks shall be as ollows:

Assessment and Presentation of Assignment | (05 marks)
Class Test-1 (Objective Questions) (04 marks)
Llass Iut—ll {Deser mtm. Quutmns] (04 marks)
Class Test-111 [I}h]cttnmt Questions) N _—{II.I-*I marks)
(Class Test-1V (Deseriptive Questions) - (1E] mm—

Lh“ Interaction

(04 marks)

| Course prerequisites: 1o study this course, a student must have opted/passed the paper code

BOGOIOLT and BOGOAOTT.

Suggested equivalent anline conrses

Further Suggestions:




. ‘ I
Programme/Cliss: B.Se, Y ear: Third Semester: Fifth

Subject: STATISTICS

Course Code: -BO60S02T Course Title: Analysis of Variance and Design of Experiment

E'tm rse outcomes:
After completing this course a student will have:
v Knowledge of the concept of Analysis of Variance (ANOVA).

v Ability to carry out the ANOVA for One way and Two way Classilication.
v Ability to carry out the posi-hoce analysis,
v Knowledge of the concept of Design ol experiment and its basic principles.
¥ Ability to perform the basic symmetric designs CRD, RBD and LSD with and without
missing observations.
v Knowledge of the concept of factorial experiments and their practical applications.
Criditg: 04 Core: Compulsory
Max, Marks: 23+75 Min. Missing Marks: covieenes I
Total No, of Lectures- Tulonals-Practical (in hours per week): 6-0-0,
= ' - - No.of
Lini i Leclures
Definition of Analysis of Vunance. Assumptions  and |
I Limitations of ANOV AL One way classilication, 08 ‘

Twao way classification with equal number of obsérvations |
" per cell. Duncan’s multiple comparison tests, 07

Principles of Design ol Experiment:  Randomization,
1 Replication and Local Control, Choice of size and type of a 08
plot using uniformily trials.
Completely Randomised Design (CRD)
Randomized Block Design (RBD), Coneept and definition
I of efliciency of design, Comparison of ¢lficiency between 07 I
CRD and RBD.

Lalin Square  Design I,L‘QD]T.HEHL ANOVA  table,
v Comparison of efficiencies between LSD and RBD: LSD 08
and CRD

Missing plot technique: Fstimation of missing plots by
Vi minimizing error sum of squares in RBD and 1.5D with one 07
or two missing observations,
Factorial Experiments: General deseription of factorial
Vil experiments, 27, 2*and 2" factorial experiments arranged in |
RIBD and 1L.SD. Definition of Main effects and Interactions 08
| in 2% and 2 factorial experiments,

| Preparation of ANOVA by Yates procedure, Estimates and
Vil rests for main and interaction eflects (Analysis without 07
confounding),

o fﬁ [i,,-wvt 1 /913/ W
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‘Suggested Readings:
Cochran. W. (. and Cox. G. M. (1937). Experimental Design. John Wiley & Sons, New

York. Cochran, W.G. and Cox. G.M. (1939), Experimental Design. Asia Publishing House

Das. M, N.and Giri. N, S, (1986), Design and Analysis ol Experiments (2 Edition). Wiley.
Dean. A. and Voss. . (1999). Design and Analysis of Experiments. Springer-Verlag, New
York.

Federer. W.T. (1935). Experimental Design: Theory and Applications. Oxford & IBH Publishing
Company. Calcutta, Bombay and New Delhi,

Joshi, DD, (1987). Linear Estimation and Design of Experiments. New Age International
(P Ld, New Delhi.

Kempthorne. O. (1963). The Design and Analysis of Experiments, John Wiley
Montgomery, D.C. (2008). Design and Analysis of Experiments, John Wiley

Montgomery. D.C. (2017). Design and analysis of Experiments, 9™ Edition. John Wiley & Sons.

Suggested Online Links/ Readings:
http:/ heecontent.upsde.gov.an/SearchC ontent aspy
hrtps:/swayam.gov.in/explorersearch Lext statistics
https://nprelac.in'course htm|
hitps://www,edx org/search”g—statistics
httpsy// www.coursera.org/search?’query statistics&

I'his course ean be upml-m an elective by the students of following subjects:

Open to ALL

‘iuﬂgr-rtcd Continuous Evaluation Methods:
Continuous Internal Lvaluation shall be based on allotted Assignment and Class Tests. The
marks shall be as follows:

!:\smmﬁmenl and Presentation uiﬁmml i (05 marks) r
!-(.‘Iuss Test-l (Objective Questions) (04 marks)

EIHSH 'l'em:scripth'cmuﬂ_ (04 marks)
;['Inmill {ﬂhj;r_thT(;uesﬁnns} o (04 mar'k;]

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

k'hm; Interaction (04 marks)

Course prerequisites:  To  swidy  this course. a student must  have opted/passed  the
Mathematice/Elementary Mathematics in Clasg 127,

Suggested equivalent online courses:

" Further Sugpestions:

R
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Programme/Class: B.Se. | Year: Third Semester: Fifich

Suhiect: STATISTICS

Course Code -BOGOSO 3P ] Course [itle: Non-parametric Methods and DOE Lab

Course oulcomes:

Alier completing this course a student will have:
1. Ability to conduct test of significance based non-parametric tests.
2, Ability 10 deal with multivariate data,

el

ANOVA for one way and two classilication.
4, Ability to perform past-hoc analysis,
3

. Ability to conduct analysis of CRD, RBD and LSD with and without missing

» Knowledge of Principal Component Analysis and Factor Analysis. Ability to perform
£ I , Yiope

observations.
6. Ability to conduet analysis for Factorial experiments (without confounding).
Credits: 02 Core: Compulsory
Max. Marks: 25+73 Min. Passing Marks: ...

P

Total No. of Lectores-Tutomals-Practical (in hours per week); 0-0-4

Fopis

I Problems based on Non-parametric ests for one
sample.

. Problems based on Non-parametric tests for two
sumples,

- Problems based on Rank and Inverse ol a maitrix.

. Problems based on Mean vector and Dispersion thatrix
of a multivariate normal distribution

5. Problems based on Principal Component Anulyvsis

6. Problems based on Factor Analysis,

7. Problems based on Analysis of varianee in one-way and
two-way classificution (with and without interaclion
lerms)

8. Problems based on Analysis of a Latin square design,

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

0. Problems based on Factoral Experiment Practical,

o 3 s }VV’

1

da Lad

No.of

Lecinres
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Suggested Readings:
As suggested for paper code BOGDSHTT and BOGHSO2T.

Ihis course can be opted os an elective by the sludents of following subjects
Open 1o ALL,

_!;iilggwlnd Continuous Evaluation Methods:
Continuous Internal Evaluation shall be based on Practical File/Record, Class
Actvities and Overall p_cl'li.ugynm:___ l_liu mrks Ulllill_l‘i._l_}i_l_hi_l_{l_lu u:

}I‘rai:ticnl File/Record {05 marks)
tlssligr-lmenl hased u.n BO6OSO1 T/ BO6USO2ZT (05 marks)
Case Study based on BOGOS01 17 BOGHSO2T (10 marks)
Class Interaction - o B (05 muarks)

Svgpested Practical Examination Evaloaton Methods: (75 Viarks)
Practical Examination Evaluation shall be based on Viva-voce and Practical Exercises. The
mirks shall be as follows:

| Practical Exercise (Major™) 01 x 25 Mirks 25 Marks
 Practical Exercise (Minor™) 02 s 15 Marks - 30 Marks
CViva-voce 20 Marks

% There shall be 04-05 Practical Exercises in Examination comprising 01 as Major
(Compulsory) and 03-04 as Minor (Students have 1o attend any 02)

Course prerequisites: Do stady this eourse, a studem must have opled/passed the paper code
HOOGOSIT and BOGOSHZT,

Sugeested eqguivalent onhine courses:

Further Suggestions
Students may he asked to perform practical problems assigned 1o them by using MS-Excel/any
Statistical soltware,

VG
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Progriomme/C lass: B.S«. Year: Third Seinester: Sixth

Subject: STATISTICS

Course Code: -BO60601T | 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,

v Ability to perform data analysis for both univariate and multivariate data sets using R as well as
SPSS

Lnit

Graphs usmg R, Inferential Statistics- Parnmetric test; Test

Vi

Vil

| SPSS Environment, entering data, Importing and Exporting

Credits: 04 Core: Compulsory

M. Murks: 25+78 Min. Passing Marks: «.cveve.

Total o, of Lectares- Tutorials-Practical (in hours per week): 6-0-0

Tapic

Introduction to Computer: Generation of Computer. Basie
Structure of Computer, Digital computer and its peripherals,
number systems (Binary, Octal, Hexadecimal Syvstems).
Flow chant for slmple statistical problems.

" Introduction 10 R Programming and R Studio, EI]HI{I”ng R. |

R as a caleulator, Creating a data set, Understanding a data
sel, Data structure: Vectors, Matrices, Arrays, Data Frames,

Factors and Lists
Data nputs: Entering data from the keyboard, Importing

Data from Excel. SPSS. SAS. STATA. creating new
variables, recoding variable, renaming variables,

No, of
Leciures

1h

07

for Normality. -test tor single mean, 1-test Tor difference
between means, paired 1-1est.

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

08

07

data, Data Preparation, Dama Transformation. Descriptive
Statistics, Explore, Graphs using SPSS

Graphs using SPSS. Inferential Staustics- Parametric test:

Test for Normality. t-test for single mean, t-test for
difference between means, paired 1-lest,

V111

Using SPSS: Non-parameline tests. Analysis of Vanance
{One-way & Two way Anova). Karl Pearson correlation
coefficiem, Linear Regression : Simple and Multiple
FESrEsSInn

08

07

07
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F'i_u-ggﬂmi ﬁmﬂings:
Chambers, 1. (2008). Software for Data Analysis: Programming with R, Springer.
Crawley. M1 (2017). The R Book. John Wiley & Sons.

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

Matloft, N @207 1) The At of R Programming. No Starch Press, Inc

Eckhouse. R.H. and Mornis, L.R. (1973). Minicomputer Systems Organization, Programming
and Applications. Prentice-1{all.

Margan G A: SPSS for Introductory Statisties: Uses and [nterpretation

Suggested Online Links/ Readings:
hitp://heecontent.upsde gov.in/SearchContent.aspx
https://swavam.gov.in/cxplorer?search lext-statistics
hitps:/'nprel.ac.in/course. humnl
hutps//www.edy ong/search 'y statistics
hitpsi/www.courseraorg/scarch?query —stalisiicsé

This course can be opted as an elective by the students of Iiu[lmm:ln:
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:

..-'tﬂ:-iﬂ:imt'nl and Presentation of Assignment (05 marks)
Class Test-1 (Objective {juunlinm-] (04 mar;ua}
kCIass Test-1 (Descriptive Questions) {[H marks)
\ lass Test-111 (Objective Questions) - (04 marks)

lass Test-1V (Descriptive Questions) (04 marks)

lass Interaction (04 marks)

Course  prerequisites: 1o study  this course, a  studemt must  have had the subject
Mathematies/Elementary Mathematics in elass 12",

Suggested equivalent online courses;

Further Suggestions:

b b A
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Programme/Class: B,Se. Year: Third Semester: Sixth

Subject: STATISTICS

Course Code: -BOGO6D2'T Course Title: Operations Research
Course outcomes: o .
After completing this course a student will have:
v Anidea about the historical background and need of Operations research,
v Ability to identify and develop operational research models from the verbal
description of the real life problems.

v Knowledge of the mathemutical tools that are needed to solve optimization problems.

v Ability of solving Linear programming problem, Iransportation and Assignment problems.
Replacement problems. Job sequencing. etc.

v Ability to solve the problems bused on Game Theory.

Credits: 4 Core: Compulsory

M. Murks: 25478 Min, Pussing Marks: oo

Total No. of Lectures-Tutorials-Practical (in hours per week 1: 6-0-0,

. iy No, of
L Ty | &"S[I.‘I?ES
History & background of OR. General linear ProgrEimming | o
problems and their [ormulations. Solving PP by Graphical 04
Method,
Solving LPP by, Simplex method, Big-M method, Two
i phase Method, Degeneracy and Duality in LPP. 10

[ransportation problem: North-west corner rule, Least cost
i method.  Vogel's  approximation  method.  Optimum 0ns
solution: Stepping stone method.

* Assignment Problem: Hungarian Method, Travelling

v . Salesman Problem. 05
1

. " Replacement  problem:  Individual  and  Group

v replacement. s

[ Job sequencing - n jobs — 2 machines, n jobs - k

v : : :
t machines. 2 jobs — n machines. ns
Game theory: lnroduction.  Competitive  Situations,
ViI | Characteristics ol Competitive Games. Reclangular game.

| Two-Person Zero-Sum game, minimax-maximin principle. 05
Solution to rectangulian game using graphical method

Ddominance and modified dominance property 0 reduce

Vil the pame matrix and solution to rectangular game with | 06
| mised strategy. LPP method,

: bl p
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' ﬁuggmlcd Rtﬂﬂ.ingi:
Swarup. K., Gupta P.K. and ManMohan (2007). ¢ Iperations Research (13thed,) | Sultan

Chand & Sons.
Faha. HA, (2007). Operations Research: An Intraduction (5% ed J, Prentice Hall of India.
Hadiey. G: (2002) : Linear Programming, Narosa Publications

Hillier, F.A and Licberman, G.J, (2010): Introduction ta Operations Research- Concepts and
cases. Yth Edition, Tata McGraw Hill

Suggested Online Links/ Readings:
htp:/heecontent.upsde.gov.in/SearchConlent. aspx
https:“swavam.gov, infexplorer’ 'search Text siatistics
hups://nptelac. in/course. huml
htips://www.edx, org/search 2q—statistics
https:'www coursera.ore. search?query= statsticsd

This conrse can be opted as an elective by the studenty of llowing subjects:
ﬂpﬂl o ALL
Suggested Continuous Evaluation Methods:

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

]r\ssu'ﬁmmi and Presentation of Assignment | (05 marks) b
‘( Fass Test-l {thwlhr Questions) - Il [Ii:r-n:ra o
k lass T :-_u't—ll [I}uwnptm: Questions) | ] (04 marl_u:]
{_I; Iest-lll [Uhjl:ctne Qumtum; - (04 marks)

lass Test-1V (Deseriptive Uuulmnﬂ] (04 marks) :
Il‘ lass Interaction - _ L (04 Eﬂﬂﬂij— _l

Course  prerequisites:  To study this  course, a student must have had the stibject
Mathematies/Elementary Mathemuties in class 12",

Suggested equivalent online courses:

40|




Programme/Class: B.Sc. Year: Third |

Subject: STATISTICS

Course Code: -BO6D6O3P

Semester: Sixth

Course oulcomes:
After completing this course a student will have;
Knowledge of mathematical formulation of L.P.P
Ability of solving LPP using different methods.

l.

L Tad bd

~ o

Ability to solve Allocation Problem based on Transportation and . Assignment model.

Ability 1o solve problems based on Game Theory,
Ability to use programming language R as Caleulator.
Knowledge of using R in simple data analysis,

Able to perform stutistical analyvsis by using SPSS,

Credns; 02 Cure: Compulsory

Miax, Mirks: 2578

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

$o el =1

LiF L]

0
10.
Il

12

13.

Lapic

Problem based on Mathematical formulation of L.P.P
Problem based on solving LPP using Graphical Method
Problem hased on solving LPP using Simplex Method
Problem based on solving LPP using Charne’s Big M
method imvolving arlificial variables.

Allocation Problem based on Transportation model.
Alloeation Problem bused on Assigniment model
Problems hased on Game payvoll matrix,

Problem based on solving Graphical solution o mx2/
2xn rectangular game.

Problem based on solving Mixed strategy pame.
Problem hased on solving game using LPP method.
Problem hased on application o' R as Caleulutor
Problem based on application of R in simple data
analysis

Problem based on application of SPSS in dawm analysis

Min, Passing Marks! ........

60

Course Title) Operations Research and Statistieal Computing Lab

o, of
lectures

4] |




Suggested Readings:
As sugpested Tor paper code BOGOGOIT and BOGOGO2T,

This course can l'thu:a as an elective by the students of follaw ing l.-hl'l_'p:?tﬁ
Open to ALL
Suggzested Continuous Evaluation Methods:
Continuous Intermal Evaluation shall be based on Practical File/Record, Class
Activities and Overall performance. The marks shall be as follows:

IFrm:lia:al File/Record (05 marks) !
ia\mignmrnt based on BOGO6OT T/ BOGO6O2T (05 marks) ]
i(famr Study based on I:'I.Ilhllﬁil_lTl'f I:I;ﬁ-’l_l;;l_l 3 (10 marks) |
(Class Interaction (05 m;rks}

Sugsested Practical Examination Evaluation Methods: (75 Marks)
Practical Fxamination Fyvalustion 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 (Mimor™) 02 v 15 Marks 30 Marks
| Viva-voce 20 Marks

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

Course prefequisites: To study this course. n stodent must have opred/passed the paper code
BOGOGOIT und BOGODGDLIT.

Suggested equivalent online courses:

Further Suapestions:



