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SUBJECT PREREQUISITES

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

PROGRAMME OUTCOMES (POs)

Students with Degree in B.Sc. (with Statistics) should have knowledge of different concepté and -
fundamentals of Statistics and the ability to apply this kﬁowledge in various fields of
industry/Otganization. They may pursue their future career in the field of Statistios and Rescarch,
PROGRAMME SPECIFIC GUTCOMES (PSOs)

'On coﬁipl_._atiﬁgsB.Sic. (Wifh Statistics), the student should have:

h | anwigdge of different concepts, principles, methodologies and tools (skills) of Statistics. '_ -
. Ability fo colléct, tabulate, represent graphicaily, analyze and interpret data/information

by using appropriate statistical tools.

o Ability to identify and solve a wide range of problems in real life/industry related to
Statistics, .
. Familiarity with computational technigues and statistical software, like MS Excel and

SPSS, for mathematical and statistical computation.

. Capability to use appropriate statistical skills in inferdisciplinary areas such as finance,
health, agriculture, govermment, business, industry, telecommunication and bio-statistics.

. Ability to compete with industrial/private sector demand in the field of data analysis,
marketing survey, efc., professionally and pursue their future career in the field of
Statistics.

. Ability to develop original thinking for formulating new problems and providing their

soiutions.

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




COURSE STRUCTURE

B.Se. (STAT ISTICS AS MAJOR/MINOR SUBJECT)

Year | Course Code . ' Paper Title . . ' Theory/Practical ] Crediis ’
' SEMESTER -1 .
_ Descriptive Statistics
: : o {Univariate) and Theory of .
STATIOL Th Maj/M 02
A Probability-I eory (May/Min)
b e L e Descriptive Data Analysis L
¥ . Lab (Univariate tica
BSTAT102 ( ) Dractieal 1 g
= : _ (Maj/Min)
N
OTHER _
-MAJOR/MINOR 03
| SUBJECT-F ' ' '
OTHER _
MAJOR/MINCR 03
SUBJECT-IX :
SECT 03
AEC-1 . 02
VACT I
7 Statistical Technigues for
TATI103 Data Analysis Using MS Multi-Disciplinary 0
>
| (MDC-1). Fxcel Course

TOTAL CREDIT OF SEMESTER-I =20 CREDITS




SEMESTER -II

Descriptive Statistics
(Bivariate) and Theory of

| BSTATi04 | Probability II Theory (Maj/Min) | - 02
Descriptive Data Analysis
_ Lab (Bivariate) _
. ' Practical
HSTATIOS ' ' '
. o (Maj/Min) 01
OTHER
MAJOR/MINOR 03
SUBJECT-I '
| OTHER . :
MAJOR/MINGR 03
SUBJECT—H
SEC-IE 03
ARC-TT 02
VAC-H 03
Statistical Techniques for
I BSTATI06 | Daia Analysis Using SPSS - wylti-Disciplinary 0
(MBC-2) Course

TOTAL CREDIT OF SEMESTER-II =20 CREDITS




SEMESTER -TTE

i -

SPSS

" Course

BSTAT201 Probability and Sampling
Distributions
Theory (Maj/Min) 03
BSTAT262
Lab based on theor ‘ apers Practical 01
ab baset: Y paper (Maj/Min)
OTHER
MAJOR/MINOR 04
SUBJECT-I
OTHER -
MAJOR/MINOR 04
| SUBJECT-IX
SEC-IIE
03
AEC-HT
02
BSTAT203 Probabilite Distribul g :
MDC-3 robability Distribuiion an Multi-Discinli
Testing of Hypothesis using i seipimaty 03

TOTAL CREDIT OF SEMESTER II - 20 CREDITS




SEMESTER -1V

BSTAT204 Sampling Techniques .

B Theory (Maj/Min) | 02,
BSTAT205. Inferential Statistics

Theory (Maj/Min) 02
- [BSTAT206 -~ - | |
| Lab Eased on theory papers Practical 0z
| Y PP (Mj/Min)
OTHER
MAJORMWVIINOR - 06
SUBSECT-T -
OTHER
MAJOR/MINOR 06
SUBJECT-II
TAEC-DY
G2

TOTAL CREDIT OF SEMESTER 1V - 20 CREDITS




TSEMESTER -V

BSTAT301 Multivariate Analysis and |

Non-parametric test " Theory 02
BSTAT302- | Analysis of Variance and _

| | Designof Bxperiments -} qegry |02 -
BSTAT303 Multivariate Analysis and |
| Non-parametric test Lab Practical 01
BSTAT304 | Design of Experiment Lab
Practical 01
BSTAT305 Basic Analysis of Variance
(Wiinor for Other | and Design of Experiment
Faculty Theory 04
Students)
wj | OTHER
MAFOR
SUBJECT 06
SUMMER | T
INTERNSHIP - To be done in the
summer term of (4xx
the second year. -
TOTAL CREDIT OF SEMESTER V - 20 CREDITS




SEMESTER VI

BSTAT306 Applied Statistics '
L Theory 03
BSTAT307 |- - R -

o : Operations Research Theory 03
BSTAT308 Applied Statistics Lab
- S : Practical 01
BSTAT309 Opetations Research Lab

Practical 01

BSTAT3i6 Basic Optimization Theory

(Minor for Other

Faculty ' Theory 04
Studenis}

CTHER
MAJOR 08
SUBJECT

TOTAL CREDIT OF SEMESTER VI - 20 CREDITS




SEMESTER -VI
BSTATA!OI T Mathematical Analysis
v ' | Theory 03
BSTAT402 Advanced Statistical
- : Methods for Data Analysis _
I _ Theory . | 03~
BSTATA403 Advanced Sampling
1 ~ | Techriques Theory 03
BSTAT404 Advanced Probability _ -
" Theory ' _ Theory 03
BSTAT405 Lab based on theory papers |
Practical - 02
BSTAT406 Lab based on M.S. Excel
Practical 02
BSTAT408
(Minor for Other
Faeuly - .. ) . | ‘ .
Students) Basic Sampling Techniques Theory
TOTAL CREDIT OF SEMESTER-VII = 20 CREDITS




SEMESTER -VIIE

BSTAT469

A d Statisti :
dvanced Statistical Theoty 03
Inference
BSTAT418 B .
dvanvjed Multivariate Theory 03
Analysis
BSTAT411 Statistical Quality Control
and Reliability ,
Theory 03
Regression Analysis and
BSTAT412 Feonometrics Theory 03
BSTAT413 Lab based on theory papers '
Practical 1y
BSTATE14 Tab based on SPSS
' Practical 02
BSTAT4i5 - . | Official = Statistics = and
(Minor for Other | Population Studies
Faculty Theoty 04
Students)

TOTAL CREDIT OF SEMESTER-VIII = 20 CREDITS




OR

The student who secures a minimum 75% marks upto sixth semester (i.e. up to IIT year)

SEMESTER Vil
ESTAT%} Mathsmatical Anélysis _
v : ‘ Theory _ 03
| BSTAT402 Advanced Statistical
' Methods for Data Analysis : o ‘
o , ~Theory.. | .. 03
| BETAT403 Advansed Sampling
' fechmques Theory 03
‘TBSTAT404| Advance Probability Theory
Theory 03
BSIT.ATG%{FS Lab based on theory papers
o Practical 02
BSTAT406; Lab based on M.S, Excel '

. Practical 02
BSTAT | Research Project 06% - .
407 : (Will be evaluated

N R In semester-viii)
BSTAT408 '
{Minor for : : )

Other Basic Sampling Technigues Theory 04
Faculty )
Students)

' TOTAL CREDIT OF SEMESTER-VII = 20 CREDITS




SEMESTER -VIIK

BSTAT409
OR o

BSTAT410
OR '

| BSTAT411
OR

BSTAT412|

Advanced Statistical

| Interence

OR

‘Advanced Multlvariate

Analysis
OR :
Statistical Quality Control

| and Reliability

OR.
Regression Analysis and
Econometrics

- Theory

- 03

| BSTAT413

.Lab based on theory papers

Practical

01

BSTAT4G7

Research Project

06%H06*= 12

BSTAT415
(Minor for
Other
Faculty

1 Students)-

Official
Population Studies

Statistics and

Theory

04

TOTAL CREDIT OF SEMESTER-VIII = 20 CREDITS

42




SEMESTER |

BSTATISL: B}LSCRIPTEVE STATESTICS (UNEVAREATE) AND THEORY OF

PROEABILETY-E _ 2 CREDITS

Course ijecﬁves The objective of this course is to provide a comprehensive understanding of
various statistical methodologles The course covers foundational statistical concepts, including

_ ‘measures of central tendency and dispersion and probability theory. These methodologies are
- orumai for analyzmg, interpreting, and making mformed decisions based on data.

szrse bpecmc Outcomes: On completmg this course a student will have:

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

¢ A_bility to understand concepts of sample vs. population and the difference between
different types of aata

s 'Kﬁowledge of methods for summarizing data sets, mciudmg common graphwzai t{)ol

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

» Ability to descriﬁe data with measures of centrai tendency and measures of dispersion.
© Ability to understand measures of skcwﬁess and kurtosis and their utility and significance.
° Ability to.understand the concept of probability along with basic iaws and axioms of
probability.
v Ability to understand the terms mutually exélus—ive and independent and their relevance,
e Ability to identify the appropriate method (i.é. union, intersection, conditional, ete.) for

solving a problem.

« Ability to applybasm probability principles to solve reablife”prdblélﬁé.

e Ability to understand the concept of a random variable (discrete and continuous) and the

concept of the probability distribution.

UNIT I: Introduction to Statistics, Meaning of Statistics, Importance of Statistics, Scope of
Statistics in Industry, lntroduction and contribution of Indian Scholars in Statistics. Statistical
population, Attributes and Variables (Discrete and Continuous), Different types of scales -
Nominal, Ordinal, Ratio and Interval, Primary data, Secondary data.

UNFT IL  Presentation of data: Classification, Tabulation, Diagrammatic & Graphical -
Representation of Grouped data, Frequency distributions, Cumulative frequency distribufions and




their graphical replesentatlons Histogram Frequency polygon and Ogives. Stem and Leaf plot,
Box Plot. '

UNIT I Measures of Central tendency and Dispersion and their properties, Merits and
Demerits of these Measures. Moments and Factorial moments, Shephard’s correction for
~moments, Measures of Skewness and Kurtosis and their significance, Measures based on

... -quartiles.

UNIT IV Random experiment, Trial, Sampie point and Sample space, Events, Operations of
. events, Equaily Ikely, Mutualiy exclusive and Exhaustive events. Defimtlon of Probability:
Classical, Relative frequency and Axiomatic approaches. Discrete Probab1hty Space, Properties .

of Probab{hty under Set Theory Approach, Independence of Events Conditional Probablhty, -
Total and Compound Probabihty ‘Lheoremuﬁ Bayes' theorem and its apphcatlons '

Reiereﬁcesn
David, S.-{1994)i Elementary Probability, Cambridge University Press.
Dudewicz, E.J, and l\/iishra, S.N. (2008): Modern Mathematics Statistics, Wiley.

Goon, AM Gupta M.K. and Dasgupta, B. (2013): Fundamental of Statistics, Vol 1, World
Piess Kolkata -
Gupta, 5.C. and Kapoor VK. (2020) Fundamentais of Mathematical Statistics (izth ed.), Sultan
Chand and %ns

Lipschutz, 8., Lipson, M. L. and Jam, K. (2010): Schaum’s Gutline of Probability. McGraw Hill.
Miller, I. and --Mi]lers M.-(2006): John E. Freund’s Mathematical Statistics with Applications,
Pearson.

Meyer, P. (2017): Introductory Probability and . Statistical Applications, Oxford & IBH
Publishing. .
.Mood AM., Graybill F. A and Boes [3.C. (2007): Introduction to the Theory of Statistics, Tata
MoeGraw-Hill. ' _

Mukhopadhyay, P. (1996): Mathematical Statistics, New Delhi, New Central Book Agency Pvt.
L.

Parzen, E.S. (1992): Modern Probability Theory and its Applications. Wiley.

Weatherburn, C.E. (1961). A First Course in Maf:hemaﬁcal Statistics, The English Lang Book
Society and Carnbridge Univ. Press.




BSTAT102: DESCRIPTIVE DATA ANALYSIS LAB (UNEVARIATE) 1 CREDIT

Course Objectives: The objective of this course is to provide a practical understanding of
statistical cojn'bep't's inctuding Bayes theorem of probability, conditional probability, measures of
central tendency and disperéion, and Probability theory which are crucial for analysing,
interpreting, and making informed decisions based on data.

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

¢ Atility to represent/ summarize the data/information using appropriate Graphical methods,
including common graphical tools (such as boxplots, histograms and sten and leaf plots)
- and also to draw inferences from these graphs

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

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

heterogeneity of the data.

¢ Ability to measure skewness and tcurtosis of data and define their significance.

® Acquire the knowledge to compute conditiona) probabilities based on Bayes Theorem.
List of Practical
1. Prlobiems'based on graphical representation of data by Histogram, Frequency polygons,

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

2. Probiems based on calculation of Measures of Central Tendency.

3. Problems hased on calculation of Measures of Disp'erséon.

4, Problems based on calculation of Moments, Measures of Skewness and Kurtosis.
5, Computation of conditional probabilities based on Bayes theorem. |
6. | Somé .r.rioré. Pracﬁéai based on theéry.

References:

As suggested for paper code BSTAT101.




BSTATI03 (MDC1): STATISTECAL TECHNIQUES FOR DATA ANALYSIS USING MS
EXCEL | 3 CREDITS

Course @bjectives:. The objective of this course is to make students software-friendly which will
help them 10 go in corporate field as well as in govt. sector. Students will gain foundational as
well as advanced knowledge of MS Excel including detailed understanding of statistical measures
and iﬁterprataﬁoﬁ in this course, would be beneficial in future aspects. |

Course Speciﬁc Outeomes: On completmg this course a student will have
e Knowledoe of Statistics, its scope and importance in various fields.
o Ablhty to understand concepts of sampie vs. populaucm and difference be’sween d1fferent
' types of data.

U 'Knowiedge of methods for summarizing data sels mcludmg commorn graphical toc}ls -
o Abili ty to analyze measures of central tendency and measures of dlSth‘SEOI’l usmg Excel

® Ability to understand and measure skewness and kurtosis and their utility and significance
using Excel. o

»  Ability to analyse the relationship between two vatiables using Excel.

e Ability to understand the concept of random variables (discrete and continuous

UNIT & Introduction to Statistics, Importance of Statistics, Scope of Statistics in Industry,
Statistical population, Attributes and Variables (Discrete and Continuous), Different types of
scales — Nominal, Ordinal, Ratio and Interval, Primary data ~ designing a questionnaire and

schedule, coﬂecuon of prlmary data, checkmg the}r conswtency, Secondary data

UNET H Presentamon of data Lhrough Excei Classmcation Tabulatlon Diagrammattc &
Graphical Representation of Grouped data, Frequency distributions, Cumulative frequency
distributions and their graphical representations, Hlstogram Frequency polygon and Ogives.
Stem and Leaf plot, Box Plot.

UNIT IE: Measures of Cerstral Tendency and Dispersion through Excel and their propemes
Ments and Demerlts ‘of these Measires. Measures of Skewness and Kurtosis and their

mg,mﬁcance, Measures based on quartiles.

UNET IV: Bivariate data: Definition, scatter diagram, Karl Pearson’s coefficient of Correlation,
Spearman’s Rank Correlation. Simple linear regression, principle of least squares and Properties

of Regression coefficients using Excel.

References:




David,- S, (1994): 'Eiemen.t_ary Probability, Cambridge University Press.
Goon, A.M., Gupta, M.K. and Dasgupta, B. (2013): Fundamental of Statistics, Vol I, World
Press. ' ‘

Fremd R.J. and Wﬂson W.J. (2003) Statistical Methods, Aoademlc Press.

‘Naroa." Llpschutz S Lipson, M.. L. and Jain, X. (2010): Schaum s Outline of Pmbablhty )
-McGraw Hill Education Pvt. Ltd. '

Mever, P 2017 Iqtroductory Probability “and - Statistical Applications, Oxford & IBH'.
Pubhshmg Co. Pvt, Tad.

Panneerselvam, R, (2024) Business Statlsucs Usmg Exoel A Complete Course in Data

Analytlcs “Taylor & Flanms Group.
© Verma, J.P. (2019): Statistics and Research Methods in Psychology using Excel, Springer.




SEMESTER II
BSTAT104: DESCRIPTIVE STATISTICS (BIVARIATE) AND THEORY OF
PROBABILITY-Ti 3 CREDITS

Course '@'bjecﬁv'es:. The objective of this course is to develop skills in bivariate data anaiysié and
a detailed undf_srstandiﬁg of probability. Knowledge of the method of least squarcs for curve
fitting, correlation, and simple linear regression, and performance of correlation and regression
analysis would help them to resolve and anaiyée real-life problems. '

'Cuurse Spe(:ific Omcomes On completmg ‘thls course, a student will have:

° Knowledge of the method of least squares for curve ﬁttmg to- theeretlcally describe

expérimental data with a functlon or equatlon and to find the pardmeters associated with
the model.
s Knowledge of the concepts of correlation and simple linear regression, and perform

correlation and regression analysis.

® Ability to interpret results from correlation and regression.
o Ability to compute and interpret rank correlation.
® Ability to understand the concept of qualitative data and its analysis.

e Knawledge of PMF PDF MGF, and some 1mportant inequalities.

¢ Ability to identify the appheatlon correlation and regression statistics in real-life

problems.

UNIT T: Bivariate data, Principles of least squares, Most plausible values, Meaning of curve
fitting, Fitting of straight line, parabola, logarithmic, power curves and other simple forms by
method of least squares, Bi-variate frequency table, Correlation, Types of relationships, Scatter
diagram, Karl-Pearson’ s, Correlation Coefficient and its properties.

UNIT IL: Rank correlation and its coefficient (Spearman and Kendall Measures), Regression
analysis through both types of regression equations for X and Y variables. Attributes: Notion and
Terminology, Contingency table, Class frequencies and Ultimate class frequencies, Consistency,
Association of At‘é:ributes; Independence, Measures of association for 2X2 table, Chi-square, Karl
Pearson’s Coefficient of Association. ' '

UNIT TiE: Random Variables — Discrete and Continuous, Probability Mass Function (pmf) and
Probability Density Function (pdf), Cunndative Distribution Function (cdf). Joint distribution of
two random variables, Marginal and Conditional distributions, Independence of random variables.




Expectation of a random variable and its properties, Expectation of the sum of random variables
and product of independent random variables, Conditional expectation and related problems.

UNIT IV: 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) '
Referehces: |

David' 5. (1994)' 'Eleméntary Probability, Cambridge University Press.

David, H.A. (1981) Order Statlstics (an ed. ), New Yeork: John Wﬂey

| 'Dudewwz, EJ and Mlshra 5 N (2008) Modern Mathematics Statistics, Wﬂey

Goon, A-.M., Grt}.p;ta, MK and Dasgapta, B. (2013). Fundamentals of Statistics, Vol I, Worid -
" Press, Kolkata.

Goon, A.M,, Gupta, MK and Dasgupta, B. (2011). Fundamentals of St&tiétics, Vol H, World
Press, Kolkata.

Gupta, S.C. and Kapoor, V K. (2020) Fu.ndammtals of Mathematwal Statistics (12% ed.), Su an' ‘
" Chand and Sons. " o

Miller, 1. and Miﬁer,. M. (2013). Johnw E. Freund’s Mathematical Statistics with Applications,
Pearson Education, Asia,

Meyer, P. (2017). Introdﬁctory Probabﬂity and Statistical Applications (Znd ed.), New Delhi,
Oxford & IBH Pubhshing Co. Pvt Ltd

Mood A. M Grayblll F A. and Boes D.C. (2007). Introduction to the Theory of Statlstlcs (Brd
ed.), New Delhi, Tata McGraw Hill Publishing Co. ltd.

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

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

BSTAT105: DESCRIPTIVE DATA ANALYSIS LAB (BEVARIATE) 1 CREDIT

Course Gbjectives: The objsctwe of this course is to provide practical knowledge of bivariate
" data analysm fitting of curves, regression analysis, ete. This course would be beneficial i m future

aspects.




Course Specific Outecomes: On completing this course, a student will have:

- Ability to deal with problems based on the fitting of curves by the Method of least
squares, fitting of straight-line, second-degree polynomial, power curve, exponential
curve, etc.

® Ability to deal with problems based on the determination of Regression lines and the- -

calculation of the Correlation coefficient — grouped and ungrouped data.
«  Ability to deal with problems based on determination of Rank correlation.
List of Praetical

- 1. Problems based on fitting of curves by the Method of least squares, €.8., ﬁttmg of straight-line,
" second- degree polynomlal power curve, exponential curve, ete. '

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

— grouped and ungrouped data.
3. Problems based on determination of Rank correlation.
- 4. Some more Practicals based on theory:
Ref@rgnceﬁ:
As suggested for paper code BSTAT104.

BSTATI06 (MDC-2): STATISTICAL TECHNIQUES FOR DATA ANALYSIS USING
spss N 3 CREDITS

Course Objectives: The objective of this course is to make students software-friendly, which will
help them to go into the corporate field as well as in the government. sector. Students will gain
foundational as well as advanced knowledge of SPSS, including a detailed understanding of .
statistical measures and interpretation in this course, which would be beneficial in future aspects.

Course Specific Qutéﬂmes: On comipleting this course a student will have:
¢ Knowledge of IBM SPSS, its scope and importance in various fields.
e Ability to understand concepts of Scale and difference between different types of data.
e Knowledge of metﬁods for summarizing data sets, including common graphical tools

«  Ability to analyze measures of central tendency and measures of dispersion using SPSS.

s  Ability to understand measure of skewness and kurtosis and their utility and significance
using SPSS,




s  Ability to understand correlation and regression analysis and their utility and significance
using SPSS. |
UNIT I -Introduction to Statistics, Importance of Statistics, Scope of Statistics in Industry,
Statistical population, Attributes and Variables (Discrete and Continuous), Different types of
scales — Nominal, Ordinal, Ratio and Interval, Primary data — designing a quest:onnmre and
schedule, cﬂlieotlon of primary data, checking their consistency, Secondary data.

- UNIT II: Presentation of data through SPSS: Classification, Tabulation, Diagrammatic &
-_;Gmphicctl Representauon of Grouped data, Frequency distributions, Cumula‘uve frequency
dlstubut;ons and their graphical representations, Histogram, Frequency polygon and nges
Stem and Leaf plot, Box Plot using SPSS. '

" UNIT I Measures -of Central Tendency and Dispersion through Excel and ‘their propemes '
Merits -and Demerits of these Measures.  Measures of Skewness and Kuriosis and their '

significaﬁce Measures based on quartiles using SPSS.

UNE'E‘ FV: Bivariate data: Definition, scatter diagram, Karl Pearson’s coefﬂcxent of Correlation,
Spearman’s Rank Correfation. Simple linear regression, principle of least squares and Properties '

~of Regression coefficients using SPSS,

References:

David, S. (1 994): Eleméntary Probability, Cambridge University Press. -

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

Freund R.J. and Wilson W.J. (2003): Statistical Methods, Academic Press.

Narosa. Lipschutz 5. Llpson M. L. and Jain, K. (2010): Schaum’s Outline of Probablhty
MeGraw Hill Education Pvt. Ltd.

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

Andy Field (2005) - Discovering Statistics Using SPSS, Second Edition, Sage Publications.




SEMESTERIII
BSTAT201: PROBABILITY AND SAMPLING DISTRIBUTIONS 3 CREDITS

Course Objectives: The objective of this course is fo develop a detailed undefstanding of
probability distributions and Sampling distributions, which would help them to resolve and

analyse real-life problerns.

- Course Specific. OmcoméS' On completing this course, a student Wili have:

e Ab;hty to understand the concept of gualitative data and its analys;s
e Knowiadge of dISGI"Gte dlstrlbutzons Discuss appropnate distribution negative bmomtai
Poisson, etc. with their prop\,mes and application of discrete distribution models to sofve
problems.
"o Knowledge of continuous distributions. Discuss the appropriate distribution (L.e. wniform,

exponential, normal, ete.) with their properties and application of continuous distribution
models to solve problems.

UNIT I: Bernoulli distribution, Binomial distribution, Poisson distribution (as limiting case of
Binomial distribution), Hypergeometno Geometric, a_nd Negative Binomial and Discrete

- Uniform Dlstribuﬁoﬂ R

UMET Ii: Normal distrxbuﬁor and its properties, Standard Normal variate, NormaE distribution as
a limiting case of Binomial distribution, fitting of Normal distribution.

UNIT I Multinomial distributions, fitting of Binomial, Poisson. Continuous Uniform
dlstr}butzons Exponenha! Gamma Beta distributions and Cauchy dzsﬁ ibutions.

HNET EV Random sa,mpie from a dlStﬂbUthﬂ parameter, statistic, and standard error. Samp}mg
distributions of sample mean, sample variance, t, chi-square and I {Central and Non- ceniral)
(elementary properties only) '

References: .
David, S. (1994): Elementary Probability, Cambridge University Press. .
Dudewicz, E.J. and Mishra, S.N, (2008). Modern Mathematics Statistics, Wiley.

Goon, A.M., Gupta, M.K. and Dasgupta, B. (2013). Fundamentals of Statistics, Vol I, World
Press, Kolkata

Gupta 5. C and Kapocu V. K (2(}20) F undamentals of Mathematical Statxstlcs (120 ed) Su[tan
Chand and Sons. '
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Johnson, 8. and Kotz, S. (1972). Distribution in St_atistics Vol I-I1 & IIi, Houghton an& Mifflin,
Miller, . and Miller, M. (2013). John E. Freund’s Mathematical Statistics with Applications,

Pearson Educatmn Asia.

Meyer, P. (2(}17) Introductory Probablhty and Citatlstzcai Applications (End ed.), New Delhl
Oxford & IBH Publishing Co. Pvt. Ltd.

Mood A M., Graybill F.A. and Boes D.C. (2007). Introductidn to the Theory of Statlstlcs (3rd
- ed.), New Delhi, Tata MeGraw-Hill Publishing Co. Ltd.

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

Lipschutz, S., Lipson, M. L. and Jain, K. (2010).Schaurn’s Outline of Pfébabimy; MoGraw Hiﬂ i
Education Pvt. Ltd, New Delhi.
Pitrman, J. (1993). Probab}hty Narosa Publishing House.

Rohatgi, V.K. and Saleh, AE (2008).An Infroduction to Probabihty Theory and Mathematical
Statistics, Wiley Eastern.

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

ESTATZ@Z LAB EAQEB ON THEORY PAPERS 1 CRE}}ITS

Course Objestwes The objective of the course is to impart necessary E\rzowiedge about the
practical aspects of probability distributions and their applications.

Course Specific Qutcomes: On completing this course, a student will have:
s Ability to fit Discrete Probability Distributions.
o Ability to fit Cdnﬁnuous Prohability Distributions.
o Ability to deal with problems based on Discrete Probability Distributions.

o Ability to deal with problems based on Continuous Probability Distributions.

List of Practical:
1. Problems based on Discrete Probability Distributions.
2. Problems based on Continuous Probability Distributions.

References:




As suggested for the paper code BSTATZ01.

BSTAT263 (MD(? -3): Probability Distribution and Tesémg of Hypothesis using SPSS
3 CREBITS

Course Obje_eté‘éfes_: The objective of the course is to impart necessary knowledge about

clementary probability distributions and testing of hypotheses to students of -different

' undergraduate programumes. Staltmg W1ti'1 the basze termmo!ogy of prebablhty dlStl‘IbUthI’l and

hypothe31s tes‘img, to real- hfe pmblems from busmess and social phenomena

Course Spemﬁe Outcomes Alter culmmatxon of this course, a student shall be:

° able to understand deferent probability distributions.
. able to desenbe data with the perspective of basic discrete and continuous pwbablhty.
distributions.
. able to solve real-life problems from business and seciai phenomena.
K able to test the statistical hypothesis using Parametric tests.

UNIET It Introduction to Probability, Basic terminology, random variable, Concept of discrete and

continuous random variables. Probability mass function, probability density functions and their

properties. Marginal and Conditional distributions.

UNIT IL: Standard discrete distributions: Bernoulii distribution, Binomial distribution, Poisson

distribution, Geometric distribution and their fitting.

UNIT IH: Standard continuous distributions: Normal distribution and its properties, Standard

normal distribution, real life problem based on Normal distribution.

UNIT IV: Basics of testing of hypothesis: Formulation of Hypothesis, Null and Altemnative

. hypotheses, critical region, type-I error, type-II error, power of the test, level of significance, two-.

tailed test, concept of p-value. Hypothesis testing procedure Parametric tests: Testing population

mean, population proportion and variance of a single population using SPSS
UNIT V: Testing the differences in means and proportions of two independent popuiations.

Cross ta‘eulatlon Chi-square tests far Goodness of fit, test for independence using SPSS.
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SEMESTER IV
- BETAT204: SAMPLING TECHNIQUES 2 CREDITS

" Course Objectives: The important concepts of sample, population, and sampling techniques, ete.,
~in this paper will introduce the students to detailed concepts of sampling survey, which would be ~
helpful in drawmg gainful mSIghts about the populatlon

Course Spec:ific Oﬁtmmes. On compleung this course, a student will have:

S Ablhty to understand the concept of sampling and how it is different frem complete
' enumeiauon o
K '_"',}"'Kno 'Eedge of Various probabﬂlty and nonnpmbabrhty samphng ‘Tnethods,” along w1th'

estlmates_of population parameters

@ Ability to identify the si&i_aﬁons_where the various sampling techniques shall be used.

s Knowlé&ge of sampling and non-sampling errors.

« - Knowledge of regression and ratio methods of estimation in-simple random sampling. -
(SRS).

UNIT E: Universe, population and sample, sanipling vs. complete enumeration, sampling units '
and frame, precision and éfﬁcienay 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 for variance of these estirnators,
estimation of variances, sample size determination. '
UNIT II: Stratified random sampling, Problem of allocation: equal, proportional and optimum
(Neyman), Derjvation of the expressions for the standard errors of the usual estimators when
these allocations are used, gain in precision due to stratification, role of sampling cost in the
sample allocation, minimization of variance for fixed cost, Systematic sampling: estimation of
population mean and-popﬁlétibn- tdtal, standard errors of these estimators. | '
UNIT-IIL: Regression method of estimation, Ratio methods of estimation in simple random
sampling, Cluster sampling with equal clusters, estimation of population mean and their mean
sguare error.

UNIT IV: Double sampling, Two-stage sampling with equal first stage units: estimation of
population means and its variance, multi-stage sampling with examples (definition only). Non-

sampling errors.
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BSTAT205: INFERENTIAL STATISTICS | | 2 CREDITS

Course @E}jecﬁves + This course will enable students to gain knowledge of inferential statistics.
Knowledge of point estimation, interval estiration, testing of hypotheses, etc., will provide basic
knowledge of this paper, which would be very helpful in the field of research, as well as

competitive exams and the corporate sector.
Course Speciﬁc Gutcames On completing this course, a student will have:

® Ability to understand the differenice between parameter & statistic and standard error &

standard deviation.

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

good estimator.
. Ability to understand and practice various methods of estimation of parameters.

»  Knowledge of terms like null and alternative hypotheses, two-tailed and one-tailed
alternative hypotheses, significant and insignificant, leve!l of significance and confidence,

p-value etc.

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




® Ability to unders‘tand under what situations one would conduct the small sample and large

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

UNIT I: Point estimation: Characteristics of a good estimaior: Unbiasedness, consistency,
sufficiency and efficiency. -Problems and examples, Method of Maximum Likelihood and
properties of maximum likelihood estimators (without proof)

UNIT IE: Method of mininum Chi-square. Method of least squares and methods of moments for . . .

estzmation of parametezs Cramer-Rao mequahty and its use in finding Minimum Variance

" Unbiased estimators (MVUE), Interval estimation.

UNIT IIE: Testing of hypotheses: Statistical hypotheses and their classifications, Type ! and Type
I errors, sighificance lével, p-value, power of a test, Most Powerful (MP), Uniformly Most
Powerful (UMP) and Uniformly Most Powerfil Unbiased (UMPU) tests, Neyman-Pearson’s
lemma and. its apphcatlons (snnple vs. simple). : |

UNET IV: Test of significance: Large sample tests for proportions and means (i} for one sample
(i1) for two samples, Small sample tests based on t, F, and Chi-square distributions. Test of the -

Correlation Coefficient.
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BSTAT206: LAB BASED ON THEORY PAPAERS | 2 CREDITS

Course Objectives: This paper will provide the practical application of above theoretical paper,
The practical application of determination of sample size, sample selection, application of various
sarmpling techniques like SRS, Stratified sampling, two-stage sampling, two phase sampling etc.,

‘Formulation of hypothesis to application of suitable tests and their results’ interpretation will help

them to enhance technical aspects of mind.

Cﬁurs'e Speciﬁc‘@_mcames: On completing this course, a student will have:

o

&

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

“Ability o estimmate population means and variance in simple vandom sai"ﬁpliﬂg.

Ability to deal with problems based on Stratified random sampling for population means.
Ability to deal With problems based on Systematic random sampling.

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

hean.

Ability to specify Null and Alternate Hypothesis.

Ability to conduct test of significance.

Knowledge about Fisher’s Z-transformation and its use in testing

Abiﬁty to deal with problems based on large sample tests,

&  Ability to deal with problems based on exact sampling distribution.

List of Practical;

. Problems based on drawing a simple random sample with the help of table of random
‘numbers. R ' |

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

3. Problems based on Stratified random sampling for population means (proportional and
optimum allocation). '

4, Problems based on Systematic random sampling

5. Problems based on two stage sampling




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

population mean and total.

7. Problems based on t - test.

8. Problems based on F-test.

9. Problems based on the Chi-square test.

10.  Problems based on Fisher’s Z-transformation and its use in testing
11. Problems based on fhé caleulation of the }.:)ower‘ curve.

12. "~ Problems based on large sample tests.
13, Some more Practicals based on theory.
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