Academic year 2023-2024

Annual Teaching Plan

B.Sc. Part-1

Semester |

Subject - Statistics

Department -Statistics

Course -DSCO3STA11/MINO3STAI |

DSC-I/MIN-I- Deseriptive Statistics I

Name of teacher — Makandar. A. M.

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1  Introduction to Meaning of primary and secondary data,
09 — 09 Statistics & Measures of Basis concept of population and sampling
Central Tendency methods.
Concept of central tendency.
Month-August
Lectures | Practicals | Total Unit -1 Measures of AM., G.M., HM,, and its properties
08 - 0% Central Tendency Partition values: Quartile, deciles and
y percentiles.
Comparison between averages
[I)_Jil;:éiil\j:asures ak . Concept of dispersion,
. Absolute and relative measure of dispersion.
Month-September
Lectures | Practicals | Total Unit-2 Measures of Definition of variance and standard deviation
8 _ 0% Dispersion with its properties
Coefficient of variation
Unit-3 Moments, Moments: Raw and central moments.
Skewness & Kurtosis Relation between raw and central moments.
Skewness and kurtosis (concept and types).

Month- October — November

Lectures
10

Practicals

Total
\O

Unit-4 Theory of
Attributes

Concept of attributes and some definitions
Concept of Consistency

Concept of Independence and Association of
two attributes.

Definition and interpretation of Yule’s
coefficient of association (Q) and Coefficient
of colligation (Y).

Relation between Q and Y. Examples

Wang

Naméﬂg{Signa‘[ure of Teacher

Makandar” £

Ms. V. V. Pawar

. HEAD
DEPARTMENT OF STATISTICS
VIVEKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)




Academic year 2023-2024

Subject - Statistics

Annual Teaching Plan

B.Sc. Part-1

Semester |

Department -Statistics

Course - DSC03STA12/MIN03STA12

DSC-II/MIN-II - Elementary Probability Theory

Name of teacher - Pawar V. V.

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Sample space and Deterministic and non-deterministic
08 16 24 Events experiments

Definitions: Sample space, Event, Types of
events
Algebra of events

Month-August

Lectures | Practicals | Total
09 16 25

Unit -1 Sample space and
Events

Definition of Power set,
Symbolic representation of given events and
[llustrative examples.

Unit-2 Probability

Apriori definition of probability, Probability
model

Axiomatic definition of probability

Illustrative examples

Month-September

Lectures | Practicals | Total
08 20 28

Unit-2 Probability

Some theorems on probability
Definition of probability in terms of odd ratio.

Unit-3 Conditional
Probability&
Independence of events

Definition ~ of  conditional  probability,
Multiplication theorem of probability

Baye’s theorem, examples on conditional
probability and Baye’s theorem.

Independence of two events, Pairwise and
Mutual Independence for three events.
Elementary examples.

Month- October November

Lectures | Practicals | Total
12 16 28

Unit-4 Univariate
Probability Distributions
(finite sample space):

Discrete random variable, p.m.f. and c.d.f.
Properties of ¢.d.f.

Probability distribution of function of random
variable.

Median and Mode

Name &@gnature of Teacher

(Ms. Vv Pawow)

W~

Ms. V. V. Pawar

HEAD
DEPARTMENT OF STATISTICS
VIVEKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)



Annual Teaching Plan
Academic year 2023-2024 B.Sc. Part-1 Semester | Department -Statistics
Subject - Statistics Course -OEC03STA11
OEC-I - Data Visualization and Sample Survey

Name of teacher — Patil R.M.

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Data Visualization 1. Introduction
08 08 16 & Presentation of Data 2 Types of characteristics

3. Basic Terms: Class interval, class frequency,
class mark, class width, etc.

Month-August

Lectures | Practicals | Total Unit-1 Data Visualization A

09 08 17 % Dreqantsfion 4l Dt Diagrammatic Representation of Statistical

Data —Bar diagram, subdivided bar diagram,
Multiple bar diagram, Box plot, Pie
chart, Scatter diagram.

5. Graphical Representation of Statistical Data-
Histogram, Ogive curves, Frequency
polygon and frequency curves.

Month-September

Lectures | Practicals | Total Unit-2 Sampling Survey 1. Population,  Sample, Sampling unit,

08 08 16 Sampling frame, Sampling method, Census
method. Coefficient of variation

2. Principles of sampling survey, Principal
steps in sample survey, Designing a
questionnaire

3. Sampling and non-sampling errors

Month- October — November

Lectures | Practicals | Total Unit-2 Sampling Survey Methods of sampling:

11 12 23 4. Probability Sampling: SRS, stratified
random sampling, Systematic sampling,
Cluster Sampling

5. Non-Probability =~ Sampling:  Judgment
sampling, Sequential sampling, Quota
sampling, snowball sampling, Purposive
sampling,.

W

Ms. V. V. Pawar
HEAD
DEPARTMENT OF STATISTICS
VIVEKANAND COLLEGE, KOLHAPUR
(EMPOWERED AU TONOMOUS)

-

Name & Signature of Teacher
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Academic year 2023-2024

Subject - Statistics

Annual Teaching Plan

B.Sc. Part-1

Semester |

Department -Statistics

Course -OEC03STA12

OEC-II - EXPLORATORY DATA ANALYSIS

Name of teacher — Patil R.M.

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Measures  of 1. Introduction to statistics
08 08 16 Central Tendency & 2, Types of Data
Dispersion 3. Arithmetic Mean, Median and Mode
Month-August
Lectures | Practicals | Total Unit-1 Measures  of 4 Measires of Disnersion
09 08 17 Central  Tendency & ) P
Dispersion 5. Range- Definition, Coefficient of Range
6. Quartile Deviation (Q.D.) Definition,
Coefficient of Q.D.
7. Mean Deviation (M.D.): Definition of
M.D. about Mean, Coefficient of M.D.
about mean
8. Standard Deviation (S.D.) and Variance:
Definitions, Coefficient of  S.D.,
Combined S.D. for two groups.
9. Coefficient of Variation (C.V.): Definition
and its uses.
10. Numerical Examples.
Month-September
Lectures | Practicals | Total Unit-2 Analysis of 1. Correlation
08 08 16 Bivariate Data 2. Methods of studying correlation, scatter
diagram, Karl Pearson’s correlation
coefficient
3. Spearman’s rank correlation coefficient(R),
computation of R
Month- October — November
Lectures | Practicals | Total Unit-2 Analysis of 4. Regression
11 12 23 Bivariate Data 5. Lines of regression, regression coefficients.
Properties of regression  coefficients
6. Numerical examples on correlation and
regression.
: W~
Name & Signature of Teacher Ms. V. V. Pawar
Padi) R - 1 ey
' DEPARTMENT OF STATISTICS
VIVEKANAND COLLEGE, KOLHAPUR

(EMPOWERED AUTONOMOUS)




Academic year 2023 -2024

Subject - Statistics

Annual Teaching Plan

B.Sc. Part-1

Semester 11

Department -Statistics

Course - DSC03STA21/MIN03STA21

DSC-II/MIN-III - DESCRIPTIVE STATISTICS II

Name of teacher — Makandar A. M.

Month- November- December

Module/Unit

Sub-units planned

Lectures | Practicals | Total Unit-1 Correlation I. Bivariate Random variable
09 - o3 2. Correlation, Types of correlation.
3. Scatter diagram, its utility.
4. Karl Pearson’s coefficient of
correlation
5. Spearman’s rank correlation
coefficient '
Month-January
Lectures | Practicals | Total Unit -2 Regression . Concept of regression
9 — ©9 2. Equations of regression lines
3. Regression coefficients and its
properties.
Unit-3 Multiple Linear 1. Concept  of  multiple linear
Regression & Multiple and regressions.
Partial Correlation 2. Fitting of regression plane
Month-February
Lectures | Practicals | Total Unit-3 Multiple and 3. Multiple and partial correlation
08 . OR Partial Correlation coefficients and its properties
4. Examples
Month- March
Lectures | Practicals | Total Unit-4 Time Series 1. Meaning, need and utility
07 - oF 2. components of time series
Month — April-May
Lectures | Practicals | Total Unit-4 Time Series 3. Methods of measurement of trend
10 = o) 4. Measurement of seasonal indices

MuQ&h%

Name & Signature of Teacher

Makandae A-M

olH-—’

Ms. V. V. Pawar
HEAD
DEPARTMENT OF STATISTICS
VIVEKANAND COLLEGE, KOLHAPUR
(EMPTWERED AUT ONOMOLIS)



Annual Teaching Plan
Academic year 2023 -2024 B.Sc. Part-1 Semester 11 Department -Statistics
Subject - Statistics : Course - DSC03STA22/MIN03STA22
DSC-IV/MIN- IV - Discrete Probability Distributions

Name of teacher - Pawar V. V.

Month- November -December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Some Standard | 1. One  point and two  points
10 20 30 Discrete Probabi[ity distributions
Distributions- 2. Bernoulli Distribution
3. Discrete Uniform Distribution
Month-January
Lectures | Practicals | Total Unit -2 Some Standard | 1. Binomial Distribution
09 12 21 Discrete Probability | 2. Hyper geometric Distribution.
Distributions- 11 3. Binomial approximation to
Hypergeometric distribution
Unit-3 Discrete | 1. Poisson Distribution
Distributions: Poisson, | 2. Poisson distribution as a limiting case
Geometric and Negative of Binomial distribution,
Binomial Distribution 3. Examples.
Month-February
Lectures | Practicals | Total Unit-3 Discrete 4. Geometric Distribution:
07 16 23 Distributions; Poisson, 5. Negative Binomial Distribution
Geometric and Negative
Binomial Distribution
Month- March
Lectures | Practicals | Total Unit-4 Bivariate Discrete 1. Definition of bivariate discrete |-
08 12 20 Probability Distributions random variable, p.m.f, and c.d.f,,

2. Properties of c.d.f.

Month — April-May

Lectures | Practicals | Total Unit-4 Bivariate Discrete 3. Mathematical Expectation:
08 16 24 Probability Distributions Definition and it.
4. Conditional mean and variance,
covariance and correlation
coefficient.

M ol

Name & Signature of Teacher Ms. V. V. Pawar
Ma. VA favopn HEAD
DEPARTMENT OF STATISTICS
VIVEKANAND COLLEGE, KOLHAPUR

(EMPOWERED AUTONOMOUS)




Academic year 2023 -2024

Subject - Statistics

Name of teacher — Patil R.M.

Annual Teaching Plan

B.Sc. Part-I

Semester 11

Department -Statistics

Course -OEC03STA21

OEC-III Business Statistics

Month- November -December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Time Series & | 1. Definition, uses and components of
11 10 21 Index Number time series
2. Methods of determination of trend
3. Numerical examples
Month-January
Lectures | Practicals | Total Unit-1 Time Series & | 4. Meaning and construction of index
08 08 16 Index Number numbers '
5. Types of index numbers
6. Simple and weighted index number.
7. Laspeyre’s, Paasche’s and Fisher’s
index numbers.
8. Numerical examples
Month-February
Lectures | Practicals | Total Unit-2 Probability 1. Basic concepts in probability
08 08 16 Distributions & Statistical 2. Binomial distribution: Properties
Quality Control and examples
3. Poisson distribution: Properties
and examples
Month- March
Lectures | Practicals | Total Unit-2 Probability 4. Normal distribution: Properties
08 08 16 Distributions & Statistical and examples
Quality Control 5. Definition, uses and components
of time series
6. Methods of determination of trend
7. Numerical examples
Month- April-May
Lectures | Practicals | Total Unit-2 Probability 8. Introduction to SQC, Process
07 10 17 Distributions & Statistical control, Product control
Quality Control 9. Control charts for variables
10. Control charts for Attributes
11. Examples

Name & Signature of Teacher

Poil R:M

W
HEAD

Ms. V. V. Pawar

DEPARTMENT OF STATISTICS
VIVEKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)



Annual Teaching Plan
Academic year 2023 -2024 B.Sc. Part-1 Semester I Department -Statistics

Subject - Statistics Course - OEC03STA22
OEC-IV Testing of Hypothesis

Name of teacher — Patil R.M.

Month- November -December Module/Unit Sub-units planned

Lectures | Practicals | Total | Unit-1 Parametric Tests 1. Notion of Population, Sample,

11 10 21 Parameter, Statistic, Sampling
distribution of Statistic,
hypothesis, Simple and composite
hypothesis

2. Large Sample Tests:
General procedure of testing
Of hypothesis, Test for means

Month-January
Lectures | Practicals | Total | Unit-1 Parametric Tests Small Sample Tests:
08 08 16 3. Definition of student’s t variate, t
test
4. Chi square tests
5. Yate’s correction for continuity
6. McNemar’s test
7. F test for testing equality of two
population variances
Month-February
Lectures | Practicals | Total | Unit-2 Non- parametric 1. Notion of  non-parametric
08 08 16 Tests statistical inference (test) and its

comparison  with  parametric
statistical inference
2. Concept of distribution free

statistic.
Month- March
Lectures | Practicals | Total Unit-2 Non- parametric 3. Run test for one sample and run
08 08 16 Tests test for two independent sample
problems.
4. Sign test for one sample and two
sample

5. Wilcoxon's signed rank test for
one sample and two sample

Month- April-May

Lectures | Practicals | Total Unit-2 Non- parametric 6. Mann-Whitney U - test
07 10 47/ Tests 7. Median test
8. Kolmogorov Smirnov test for

one and for two independent
samples.

Nad
Ms. V. V. Pawar

Name & S_ignai?m; of Teacher
Parl R .M .

HEAD
DEPARTMENT OF STATISTICS 8
VIVEKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)




Academic year 2023 -2024

Subject - Statistics

Name of teacher — Pawar A.A.

Annual Teaching Plan

B.Sc. Part-I1

Semester 111

Department -Statistics

Course -DSC-1004 C1

Paper V- Probability Distributions I

Month-July

Module/Unit

Sub-units planned

Total
45

Practicals
32

Lectures
13

Unit-1 Continuous
Univariate Distributions

Definition of the continuous
sample space,
Continuous
(rv.), p.d.f,
properties
Expectation of r.v., expectation of
function of r.v., mean, median,
mode, quartiles, variance,
harmonic mean, raw and central
moments, skewness and kurtosis.

variable
and its

random
c.d.f.

Month-August

Total
89

Practicals
76

Lectures
13

Unit -1 Continuous
Univariate Distributions

Transformations of continuous
univariate random variables
Methods of transformation

Unit-2 Continuous
Bivariate Distributions

I

Definition of bivariate
continuous random variable,
p.d.f, c.d.f,

Expectation,
expectation,

conditional

Month-September

Total
67

Lectures | Practicals
11 56

Unit-2 Continuous
Bivariate Distributions

3.

4.

5

Transformation of continuous
bivariate random variables
Jacobin of transformation.
Examples and problems.

Unit-3 Uniform and
Exponential Distribution

B =

Uniform distribution
Exponential distribution

Month- October-November

Total
76

Practicals
64

Lectures
12

Unit-4 Normal
Distribution

Normal distribution with
parameters p & o’ Standard
normal distribution

Properties of Normal distribution
Numerical examples

(oo™
v

Name & Signature of Teacher

faway At -

W

Ms. V. V. Pawar

(EMPOWERED AUTDNDMOUS)

» KOLHAPUR



Academic year 2023-2024

Subject - Statistics

Name of teacher — Bhosale A. B.

Annual Teaching Plan

B.Sc. Part-II

Semester

Paper VI - Statistical Methods I

111 Department -Statistics
Course -DSC-1004 C2

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1  Multiple linear Concept of multiple linear
12 16 28 Regression, Multiple and regressions.
Partial Correlation Fitting of regression plane
(for trivariate data only)
Month-August
Lectures | Practicals | Total Unit-1  Multiple linear 3. Properties of multiple
13 20 33 Regression, Multiple and correlation coefficient
Partial Correlation 4. Examples.
(for trivariate data only)
Month-September
Lectures | Practicals | Total Unit-2 Index Number & | 1. Meaning and utility of index
13 12 25 Official Statistics numbers.

2. Types of index numbers.
3. Laspeyre’s, Paasche’s and
Fisher’s index numbers

4. Tests of index numbers.

5. Cost of living index number
Month- October -November
Lectures | Practicals | Total Unit-2 Index Number & | 6. National and International
12 20 32 Official Statistics official statistical system

7. National Statistical

Organization

Dot

Name & Signature of Teacher

(ehosale ArB)

Howr ™

Ms. V. V. Pawar

HEAD
DEPARTMENT OF STATISTICS
VIVEKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)
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Annual Teaching Plan

Academic year 2023 -2024 B.Sc. Part-I1 Semester IV Department -Statistics

Subject - Statistics Course -DSC-1004 D1
Paper VII- Probability Distributions II

Name of teacher — Pawar A A,

Month-November- December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Gamma, Beta and 1. Gamma distribution
14 70 84 Exact Sampling 2. Beta distribution of 1* kind
Distributions
Month-January
Lectures | Practicals | Total Unit- 1 Gamma, Beta and 3. Beta distribution of 1% kind
14 72 86 Exact Sampling 4. Chi-Square distribution
Distributions 5. Student’s t- distribution
Month-February
Lectures | Practicals | Total Unit-1 Gamma, Beta and 6. Snedecor’s F distribution.
12 56 68 Exact Sampling 7. Inter relation between t, F and x?
Distributions
Unit-2 Introduction to R 1. Creating, listing and deleting the
objects
2. Arithmetic and simple functions
Month- March
Lectures | Practicals | Total Unit-2 Introduction to R 3. Import and export data.
11 64 75 4. Exploratory data analysis
Month- April-May
Lectures | Practicals | Total Unit-2 Introduction to R 5. Import and export data.
12 60 72 6. Exploratory data analysis

( - ?\p,

W

Name & Signature of Teacher Ms. V. V. Pawar
" HEAD
' EPARTMVENT OF STATISTICS
Pq way f) A VIVEKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)
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Academic year 2023-2024

Subject - Statistics

Name of teacher — Bhosale A. B.

Annual Teaching Plan

B.Sc, Part-11

Semester IV

Department -Statistics

Course -DSC-1004 D2

Paper VIII - Introduction to Reliability Theory & Testing of Hypothesis

Month November -December Module/Unit Sub-units planned 4‘
Lectures | Practicals | Total Unit-1 Reliability Theory | 1. Binary Systems
15 20 35 I 2. Reliability of binary System
Month-January
Lectures | Practicals | Total Unit-2 Reliability Theory | 1. Ageing Properties
11 20 31 Il 2. Relationship between survival
function and hazard function,
density function and hazard rate
3. Hazard rate of a series system
Month-February
Lectures | Practicals | Total Unit-3 Testing of 1. Definitions: Population,
11 12 23 Hypothesis | sample, hypothesis and types of
hypotheses, One and two tailed
tests
2. Type I and type II errors, level
of  significance,  p-value,
Critical region, power of test.
3. Large Sample Tests.
Month- March
Lectures | Practicals | Total Unit-4 Testing of 1. Exact/Small sample tests (based
12 20 32 Hypothesis 11 on t, chi-square and F
distribution)
Month- April- May
Lectures | Practicals | Total 2. Numerical Examples
12 20 32

Name & Signature of Teacher

C Rhosele A B‘)

o™

Ms. V. V. Pawar
DEPARTME'.:#EAD
OF STATISTICS
VIVERANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)
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Academic year 2023 -2024

Subject - Statistics

Name of teacher — Bhosale A. B.

Annual Teaching Plan

B.Sc. Part-III

Semester V

Paper No. IX: Probability Distributions

Department -Statistics

Course -DSE-1004E1

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Univariate | 1. Laplace (Double Exponential)
12 45 57 Continuous  Probability Distribution
Distributions 2. Lognormal Distribution
3. Cauchy Distribution
Month-August
Lectures | Practicals | Total Unit -1 Univariate | 4. Weibull Distribution
14 40 54 Continuous Probability | 5. Relation of Weibull distribution
Distributions with gamma and exponential
distribution,
6. Examples and problems.
Unit-2 Univariate and I Logistic distribution
Multivariate Probability 2. Pareto distribution
Distributions 3 Power series distribution
Month-September
Lectures | Practicals | Total Unit-2 Univariate and 4. Multinomial distribution
12 30 42 Multivariate Probability 5. Trinomial  distribution  as

Distributions

particular case of multinomial
distribution.

Unit-3 Truncated
Distributions

Truncated distribution as
conditional distribution,.
Truncated binomial
distribution

Truncated Poisson distribution
Truncated normal distribution

Month- October-November

Lectures | Practicals

Total
14 40 54

Unit-4 Bivariate Normal
Distribution

P. d. f. of a bivariate normal
distribution,
Marginal and
distributions
Conditional expectation and
conditional variance

conditional

Name & Signature of Teacher

¢ Bhesale A 3‘)

%

Ms. V. V. Pawar

HEAD

DEPARTMENT OF STATISTICS
Vl\:‘FKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMO Ug)3



Academic year 2023 -2024

Subject

- Statistics

Annual Teaching Plan

B.Sc. Part-111

Name of teacher — Makandar A. M.

Paper No. X: Statistical Inference - I

Semester V Department -Statistics

Course -DSE-1004E2

Month-July

Module/Unit

Sub-units planned

Lectures
13

Practicals
80

Total
93

Unit-1 Point Estimation

Concept and definition of Point
estimation

Definition of an estimator (statistic) &
its S.E.,

Properties of estimator

Unbiased estimators and  results
regarding unbiased estimators

Month-August

Lectures
12

Practicals
80

Total
92

Unit-1 Point Estimation

o

Relative efficiency

Minimum Variance Unbiased Estimator
and Uniformly Minimum Variance
Unbiased Estimator

Consistency

Unit-2 Likelihood and
Sufficiency

W =N

Definition of likelihood function
Sufficiency

Pitman Koopman form and sufficient
statistic

Month-September

Lectures
12

Practicals
80

Total
92

Unit-2 Likelihood and
Sufficiency

o e

Fisher information function
Concept of minimal sufficient statistic
[llustrative examples.

Unit-3 Cramer’s Rao
Inequality

—

Cramer Rao inequality.

Minimum Variance Bound Unbiased
Estimator (MVBUE) of ¢ (6).

Some results related to MVBUE

Month- October- November

Lectures
13

Practicals
100

Total
113

Unit-4 Method of
Estimation

—

(%]

Method of maximum likelihood
Invariance property of MLE, relation
between MLE and sufficient statistic.
Method of moments

Method of minimum chi-square

Name & Signature of Teacher

Makandat B )

Ms. V. V. Pawar
| HEAD
DEPARTMENT OF STATISTICS
VIVEKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)



Annual Teaching Plan
Academic year 2023 -2024 B.Sc. Part-111 Semester V Department -Statistics

Subject - Statistics . Course -DSE-1004E3
Paper No. XI: Sampling Theory
Name of teacher — Pawar V.V,

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Basic Terminology 1.Basic Terminology
13 80 93 and  Simple  Random 2.Simple random sampling, SRSWR,
Sampling SRSWOR

3.SRS for attributes
4.Determination of the sample size

Month-August

Lectures | Practicals | Total Unit-2 Stratified Sampling 1. Stratified random sampling

12 80 92 2.Determination of the sample size |
under proportional and Neyman
allocation

3.Comparison amongst SRSWOR,
stratification ~ with  proportional
optimum allocation,

Month-September

Lectures | Practicals | Total | Unit-3 Other Sampling |.Systematic Sampling: Real life

12 80 92 Methods situations, technique of drawing a
sample

2.Comparison of SRS, stratified and

systematic sampling when

population is in linear trend
3.Circular Systematic Sampling.
4.Cluster Sampling, Two Stage and
Multi Stage Sampling,
5. Systematic sampling as a particular
case of cluster sampling.

Month- October-November

Lectures | Practicals | Total | Unit-4 Sampling Methods 1. Ratio Method: Concept of auxiliary

13 100 113 using Auxiliary variables variable and its use in estimation

2. Situations where Ratio method is
appropriate.

3. Relative  efficiency of ratio
estimators with that of SRSWOR

4. Regression MethodRelative
efficiency of regression estimators
over SRSWOR

oo

Name & Signature of Teacher Ms. V. V. Pawar
Me. v Pawa HEAD
DEPARTMENT OF STATISTICS

VIVEKANAND COLLEGE, KOLHAPUR
{LMPOWERED AUTONOMOUS)
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Annual Teaching Plan
Academic year 202.3—2024 B.Sc. Part-11I Semester V Department -Statistics
Subject - Statistics Course -DSE-1004E4
Paper No. XII: Operations Research

Name of teacher — Tangawade. A. S.

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total | Unit-1 Linear I. Concept and formulation of
12 20 32 programming, problem as LPP
Transportation, Assignment 2. Some definitions
and Sequencing Problem
Month-August
Lectures | Practicals | Total Unit-1Linear 3. Solution of L.P.P.:
14 20 34 programming, 1. Graphical Method

2. Simplex Method

3. Big-M method

4. Duality Theory
Examples and problems

Transportation,
Assignment and
Sequencing Problem

Month-September

Lectures | Practicals | Total | Unit-1Linear 4. Transportation problem (T.P.)
10 15 25 programming, IBFS b)’ NWCR, LCM and
Transportation, VAM,
MODI method of obtaining

Assignment and

Sequencing Problem optimum _ solution

5. Assignment Problem (A.P.):
Optimum solution by using
Hungarian method.

6. Sequencing Problem:

Month- October November

Lectures | Practicals | Total Unit-2 Decision Theory |. Basic concept and some
14 20 34 and Simulation definitions
Techniques 2. Type of decision-making
environments,
3. Decision making under
uncertainty

4. Decision making under risk
Meaning of simulation

5. Methods of generating random
number

6. Techniques of generating and
continuous distributions

Nalgl

Name & Sigﬁaﬁre of Teacher Ms. V. V. Pawar
( hu\ﬂq@ac\e Aish £ ) DEPARTMENT OF STATISTICS
VIVEKAMAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)
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Academic year 2023 -2024

Subject - Statistics

B.Sc. Part-1I1

Annual Teaching Plan

Semester V

Department -Statistics

Practical Paper IV: Probability Distributions and R-Software

Name of teacher — Dr. Kumbhar R.R.

Month-July Practicals planned
Lectures | Practicals | Total 1. Model sampling from Laplace and Cauchy distributions
. 25 25 2. Model sampling from Lognormal & Weibull distribution
Month-August
Lectures | Practicals | Total 3. Model sampling from pareto & Logistic distribution
& 20 20 4. Model sampling from truncated binomial and poison
distributions
Month-September
Lectures | Practicals | Total 5. Model sampling from truncated normal and
- 15 15 exponential distributions.
6. Model sampling from bivariate normal distribution

Month- October-November

Lectures | Practicals | Total 7. Fitting of Lognormal & Weibull distribution.

- 20 20 8. Fitting of Logistic distribution.

Fitting of truncated Binomial
distribution

& truncated Poisson

Name & Signature of Teacher

(o R R Kumbhar)

Hawa—

Ms. V. V. Pawar
HEAD
DEPARTMENT OF STATISTICS
VIVEKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)
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Academic year 2023 -2024

Subject - Statistics

Name of teacher — Bhosale A. B.

Annual Teaching Plan

B.Sc. Part-II1

Semester VI

Department -Statistics

Course -DSE1004F1

Paper No. XIII: Probability Theory

Month- November -December

Module/Unit

Sub-units planned

Lectures
13 30 43

Practicals | Total

Unit-1 Order Statistics

1. Order statistics; definition, derivation of
distribution  function and  density
function of the ith order statistic.

2. Derivation of joint p. d. f. of i -th and j-
th order statistics

Month- January

Lectures
14 45 59

Practicals | Total

Unit-1 Order Statistics

3. Distribution of the sample range and
sample median when n is odd.
4, Examples and Problems.

Unit-2 Convergence and
Limit Theorem

|.Convergence: Definition and modes of
convergence
2.WLLN i.i.d. random variables

Month- February

Lectures
13 40 53

Practicals | Total

Unit-2 Convergence and
Limit Theorem

3. Central Limit Theorem: Statement and
proof

4. Simple examples based on Bernoulli,
binomial, Poisson and chi-square
distribution.

Unit-3 Finite Markov
Chains

1. Definition, examples and classification
of stochastic process

2. Markov chain: Definition and examples
of Markov chain,

3. Classification  of  states,
problems.

simple

Month- March

Lectures | Practicals | Total Unit-3 ~Finite Markov 4. Stationary probability  distribution,
11 35 46 Chains applications.

5. Continuous Markov chain: Pure birth
process, Poisson process, birth and
death process.

Month- April-May . s
Lectures | Practicals | Total Unit-4 Queuing Theory |.Basic concepts in queuing theory
11 70 81 2. Distribution of arrival, inter.arrival time,

departure and service time.
3.Types of queuing models.

=
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Annual Teaching Plan
Academic year 2023 -2024 B.Sc. Part-III Semester VI  Department -Statistics
Subject - Statistics : Course -DSE1004F2
Paper No. XIV: Statistical Inference Il
Name of teacher — Makandar A. M.

Month- November-December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Interval Estimation . Notion of interval estimation
13 100 113 and some definitions

2. Pivotal quantity and its use in
obtaining confidence intervals
and bounds.

3. Interval estimation for the
different cases of normal

distribution
Month-January
Lectures | Practicals | Total Unit-2 Parametric Test 1. Statistical hypothesis, problems
13 70 83 of testing of hypothesis.

2. Most Powerful (MP) test.
3. Neyman - Pearson (NP) lemma
4, Likelihood Ratio Test

Month-February

Lectures | Practicals | Total Unit-3 Sequential Test . General theory of sequential
12 80 92 analysis and its comparison
with fixed sample procedure.

2. Wald’s SPRT of strength (a, )
3. llustrations  for  standard

distributions
4. Graphical and tabular
procedure for carrying SPRT

Month- March

Lectures | Practicals | Total Unit-4 Non — Parametric 1. Notion of non-parametric

12 80 92 Test ' statistical inference (test) and
its comparison with parametric
statistical inference.

2. Concept of distribution free

. statistic.
Month- April-May
Lectures | Practicals | Total Unit-4 Non — Parametric 3. Some non-parametric tests:
13 80 93 Test Run test,Sign test, Wilcoxon's

signed rank test, Mann-
Whitney U —test, Median test,
and Kolmogorov Smirnov test

S@ﬂm_
Name & Signature of Teacher
Makardo€ A M)

Ms. V. V. Pawar
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Academic year 202.3 -2024

Subject - Statistics

Paper No. XV: Design of Experiment

Name of teacher — Pawar V. V.

Annual Teaching Plan

B.Sc. Part-11I

Semester VI

Department -Statistics
Course -DSE1004F3

Month- November -December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Simple Design of | 1. Basic terms in design of
13 100 113 Experiment | experiments,
2. Principles of design of
experiments
3. Completely Randomized
Design (CRD)
Month- January
Lectures | Practicals | Total Unit-2 Simple Design of | 1. Randomized Block Design
12 70 82 Experiment I1 (RBD)
2. Latin Square Design (LSD)
3. Missing plot technique for
RBD and LSD
4. Identification of real life
situations where CRD, RBD
and LSD are used.
Month- February
Lectures | Practicals | Total | Unit-3 Efficiency of 1. Efficiency of design
12 80 92 design and ANOCOVA 2. Analysis of  Covariance
(ANOCOVA)  with  one
concomitant variable: Purpose
of ANOCOVA
3. Practical situations
4. Estimation of parameters
Month- March ‘
Lectures | Practicals | Total Unit-4 Factorial 1. Concept of factorial
10 -1 80 90 Experiment experiments
2. Definitions of main effects
and interaction effects
Month- April-May
Lectures | Practicals | Total Unit-4 Factorial 3. ANOVA for 2? and 2°
14 80 94 Experiment factorial experiments arranged
in RBD.
4. Total confounding and Partial
Confounding

W~

Name & Signature of Teacher
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Academic year 2023 -2024

Subject - Statistics

Annual Teaching Plan

B.Sc. Part-III

Semester VI Department -Statistics

Course -DSE1004F4

Paper No. XVI: Quality Management

Name of teacher — Tangawade. A. S.

Month- November -December Module/Unit Sub-units planned

Lectures | Practicals | Total Unit-1 Quality Tools I. Meaning and dimensions of

13 15 28 quality

2. Seven magnificent tools of
quality

3. Deming’s PDCA cycle and its
applications.

Month-January

Lectures | Practicals | Total Unit-1 Process Control 4, CUSUM chart, tabular form,

14 25 39 5. Moving average and
exponentially weighted moving
average charts.

6. Six-sigma methodology,
7. DMAIC cycle and case studies

Month-February

Lectures | Practicals | Total Unit-2 Product Control I. Sampling Inspection plans for

11 20 31 attribute inspection: Concept of

AQL, LTPD, Consumer’s risk, and
producer’s risk, AOQ, AOQL, OC,
ASN and ATI.

Month- March

Lectures | Practicals | Total Unit-2 Product Control 2. Single and double sampling plans

12 20 32

Month- April-May ,

Lectures | Practicals | Total Unit-2 Product Control 3. Sequential Sampling*

11 30 41 4. Continuous sampling plans

ok
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Academic year 2023 -2024

Subject - Statistics

Annual Teaching Plan

B.Sc. Part-1I1 Semester VI Department -Statistics

Practical Paper IV: Probability Distributions and R-Software

Name of teacher —Dr. Kumbhar R.R.

Month- November -December

Practicals planned

Lectures | Practicals | Total 10. Application of multinomial distribution.
- 15 15 I'1. Application of bivariate normal distribution.
Month- January
Lectures | Practicals | Total 12. Computation of probabilities of type I and type Il errors and power of
B 20 20 a test using R- Software.
13. Model sampling from log-normal and Weibull distributions using R-
Software
Month- February
Lectures | Practicals | Total 14. Model sampling from logistic distribution using R-Software.
5 20 20 I5. Fitting of Binomial and Poisson distribution using R-Software
Month- March
Lectures | Practicals | Total 16. Fitting of Normal distribution using R-Software.
- 15 15
Month- April-May
Lectures | Practicals | Total I7. Fitting of log-normal distribution using R-Software
35 35 I8. Analysis of Completely Randomized Design (CRD) & Randomized .

Block Design (RBD using R-Software.

Name & Signature of Teacher
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Academic year 2023 -2024

Subject - Statistics

Annual Teaching Plan

B. Com. Part -1

Semester |

Name of teacher — Patil R.M.

Paper I- Business Statistics I

Department -Statistics

Course- SEC02STA11

Month-Jul Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1  Introduction to| 1. Meaning and scope of Statistics.
17 BSc-I 33 Statistics &Sampling | 2. Basic terms
16 Techniques 3. Diagrammatic  Representation
of Data
4. Graphical Representation of
Data
5. [Illustrative Examples
Month-August
Lectures | Practicals | Total Unit-1  Introduction to| 6. Definitions
17 20 37 Statistics &Sampling | 7. Sample Survey
Techniques 8. Methods of Sampling
Month-September
Lectures | Practicals | Total Unit-2 Measures of I. 1.Concept of central tendency,
18 12 40 Central Tendency & Mean, median and mode,
Dispersion 2. Partition values
3. Empirical relation
4. Examples
5. Merits and Demerits of Mean,
Median and Mode.
Unit-2 ~ Measures  of | 6. Concept of Dispersion
Central  Tendency & | 7. Absolute and Relative measures
Dispersion of dispersion.
8. Range, Coefficient of Range,
9. Quartile Deviation (Q.D.),
Coefficient of Q.D., M.D. about
Mean, Coefficient of
M.D. about mean
10. Numerical Examples.
Month- October-November
Lectures | Practicals | Total Unit-2  Measures  of | 11. Standard Deviation (S.D.)
16 16 32 Central Tendency & | 12. Variance, Coefficient of
Dispersion Variation, (C.V.),
13. Combined S.D. for two groups.
14. Merits and Demerits of Range,
Q.D., M.D. and S.D.
15. Numerical Examples.

e —

Name & Signattlre of Teacher
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Academic year 2023 -2024

Subject - Statistics

Annual Teaching Plan

B. Com. Part—1

Semester |

Department -Statistics

Course SEC02STALI

Name of teacher — Pawar A. A.

Paper I- Business Statistics I

Month-Jul Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 _Introduction to | 1. Meaning and scope of Statistics.
17 — |+ Statistics &Sampling | 1. Basic terms
Techniques 2. Diagrammatic  Representation
of Data
3. Graphical Representation of
Data
4. [lllustrative Examples
Month-August
Lectures | Practicals | Total Unit-1  Introduction to | 5. Definitions
18 - 54 Statistics &Sampling | 6. Sample Survey
Techniques 7. Methods of Sampling
Month-September
Lectures | Practicals | Total Unit-2 Measures of 1. 1.Concept of central tendency,
17 = N7 Central Tendency & Mean, median and mode,
Dispersion 2. Partition values
3. Empirical relation
4. Examples
5. Merits and Demerits of Mean,
Median and Mode.
Unit-2  Measures  of | 6. Concept of Dispersion
Central  Tendency & | 7. Absolute and Relative measures
Dispersion of dispersion.
8. Range, Coefficient of Range,
9. Quartile Deviation (Q.D.),
Coefficient of Q.D., M.D. about
Mean, Coefficient of
M.D. about mean
10. Numerical Examples. -,
Month- October-November
Lectures | Practicals | Total Unit-2  Measures  of | 11. Standard Deviation (S.D.)
16 — \6 Central  Tendency & | 12. Variance, Coefficient of
Dispersion Variation, (C.V.),
13. Combined S.D. for two groups.
14. Merits and Demerits of Range,
Q.D., M.D. and S.D.
15. Numerical Examples.

] r\‘(l\'“
ng/"
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Annual Teaching Plan
Academic year 2023 -2024 B. Com. Part—1  Semester I Department -Statistics

Subject - Statistics Course- SEC02STA 1
Paper I1- Business Statistics — I1

Name of teacher — Patil R.M.

Month-December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Probability and 1. Basic concepts in probability
17 BSc-1 33 Discrete Probability 2. Conditional probability.
16 Diktributicing 3. Random variable, Probability

mass  function, cumulative
distribution function
4. Expectation of r.v

Month-January

Lectures | Practicals | Total Unit-1 Probability and 5. Binomial distribution: |
16 16 32 Discrete Probability Properties and

Distributions 6. eleimp!es' o .
7. Poisson distribution: Properties

and examples
8. Numerical examples.

Month-February

Lectures | Practicals | Total Unit-2 Statistical Quality 1. Concept and need of S.Q.C.

16 12 28 Control (§.Q.C.): 2. Advantages of S.Q.C.

Month- March

Lectures | Practicals | Total Unit-2 Statistical Quality 3. Chance and assignable causes,

15 16 31 Control (S.Q.C.): process control and product
control.

4, Control chart and its
construction,

Month- April-May

Lectures | Practicals | Total Unit-2 Statistical Quality 5. Control charts for variable:
16 16 32 Control (S.Q.C.): Mean and range chart.

6. Control charts for attribute
7. Numerical examples.

Name & Signatur'e of Teacher Ms. V. V. Pawar
1 HEAD
Poil R. M. DEPARTMENT OF STATISTICS
VEKANAND COLLEGE, KOLHAPUR

(EMPOWERED AUTONOMOUS)
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Academic year 2023 -2024

Subject - Statistics

Name of teacher — Pawar A. A.

B. Com. Part—1

Annual Teaching Plan

Paper II- Business Statistics — Il

Semester I

Department -Statistics

Course- SEC02STA1]

Month-December

Module/Unit

Sub-units planned

Lectures | Practicals | Total Unit-1 Probability and 1. Basic concepts in probability
16 s \é Discrete Probability 2. Conditional probability.
Diswibutions 3. Random var?able, Pmbabil.ity
mass function, cumulative
distribution function
4. Expectation of r.v
Month-January
Lectures | Practicals | Total Unit-1 Probability and 5. Binomial distribution:
18 e | 8 Discrete Probability Properties and
Distributions 6. examples )
7. Poisson distribution: Properties
and examples
8. Numerical examples.

Month-February

Lectures | Practicals | Total

16 - 16

Unit-2 Statistical Quality
Control (8.Q.C.):

Concept and need of S.Q.C.
Advantages of S.Q.C.

Chance and assignable causes,
process control and product
control,

Month- March

Lectures | Practicals | Total

L5 = \é

Unit-2 Statistical Quality
Control (5§.Q.C.):

Control chart and its
construction.

Control charts for variable:
Mean and range chart.
Control charts for attribute
Numerical examples.

Month- April-May

Lectures | Practicals | Total

15 — 'S

Unit-2 Statistical Quality
Control (S.Q.C.):

Control charts for attribute
Numerical examples.

r\il\ﬂ‘?i a
N
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Academic year 2023 -2024

Subject - Statistics '

Annual Teaching Plan

B.Com. Part-11

Paper I- Business Statistics I

Name of teacher — Makandar A. M.

Semester 111

Department -Statistics

Course -CC - 1051 C

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1  Introduction to | 1. Meaning and scope of statistics
17 - 17 Statistics &Sampling | 2. Graphical representation, types of
Techniques data.
3. Sampling Techniques
Month-August
Lectures | Practicals | Total Unit-2  Measures  of | 1. Concept of central tendency,
17 - 17 Central Tendency Mean median and mode,
2. Partition values
3. Empirical relation
4. Examples
Month-September
Lectures | Practicals | Total Unit-3 Measures of I. Concept of dispersion and its
16 - 16 Dispersion types
2. Coefficient of variation
3. Examples.
Unit-4 Analysis of 1. Correlation: Definition, Types

Bivariate Data

of correlation

2. Methods of
correlation

3. [Illustrative examples.

studying

Month- October-November

Lectures | Practicals | Total
18 - 18

Unit-4 Analysis of
Bivariate Data

Concept of regression

Lines of regression

Regression coefficients and its
Properties

7. Illustrative Examples.

o

@liyara
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Annual Teaching Plan
Academic year 2023 -2024 B.Com. Part-II Semester Il  Department -Statistics

Subject - Statistics Course - CC - 1051 C
Paper I- Business Statistics I
Name of teacher — Ransubhe. P.V.

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1  Introduction  to I. Meaning and scope of
34 BSc-I 50 Statistics &Sampling statistics
16 Techniques 2. Graphical  representation,
types of data.

3. Sampling Techniques

Month-August

Lectures | Practicals | Total Unit-2 ~ Measures  of . Concept of central tendency,
34 20 54 Central Tendency Mean median and mode,

2. Partition values

3. Empirical relation

4. Examples
Month-September
Lectures | Practicals | Total Unit-3 Measures of 1. Concept of dispersion and its
32 20 52 Dispersion types

2. Coefficient of variation
3. Examples.

Unit-4 Analysis  of 1. Correlation: Definition,
Bivariate Data Types of correlation
2. Methods of studying
correlation

3. Illustrative examples.

Month- October- November

Lectures | Practicals | Total Unit-4 Analysis of 4. Concept of regression

36 20 56 Bivariate Data 5. Lines of regression

6. Regression coefficients and
its Properties

7. Illustrative Examples.

o R’
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Academic year 2023 -2024

Subject - Statistics

Annual Teaching Plan

B.Com. Part-II

Paper 11 Business Statistics — I

Name of teacher — Makandar A. M.

Semester [V

Department -Statistics
Course - CC- 1051 D

Month- November -December

Module/Unit

Sub-units planned

Lectures | Practicals | Total Unit-1  Probability and | 9. Basic concepts in probability
18 - 18 probability distributions 10. Binomial distribution: Properties
and examples
11. Poisson distribution: Properties and
examples
Month-January
Lectures | Practicals | Total Unit-1 Probability and | 12. Normal distribution: Properties and
18 - 18 probability distributions examples
13. Definition, uses and components of
time series
Unit-2 Time Series 14. Methods of determination of trend
15. Numerical examples
Month-February
Lectures | Practicals | Total Unit-3 Index Number 1. Meaning and construction of index
16 - 16 numbers
2. Types of index numbers
3. Simple and weighted index number.
4, Laspeyre’s, Paasche’s and Fisher’s
index numbers.
5. Numerical examples
Month- March
Lectures | Practicals | Total Unit-4 Statistical Quality I. Introduction to SQC, Process
16 - 16 Control control, Product control
2. Control charts for variables
Month- April-May
Lectures | Practicals | Total Unit-4 Statistical Quality 3. Control charts for Attributes
16 " 16 Control 4. Examples

s
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Academic year 2023 -2024

Subject - Statistics

Paper II Business Statistics — I

Name of teacher — Ransubhe. P.V.

Annual Teaching Plan

B.Com. Part-I1

Semester 1V

Department -Statistics

Course - CC - 1051 D

Month- November -December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 ~ Probability and | 1. Basic concepts in probability
36 20 56 probability distributions 2. Binomial distribution: Properties
and examples
3. Poisson distribution: Properties and
examples
Month-January
Lectures | Practicals | Total Unit-1  Probability and | 4. Normal distribution: Properties and
36 20 56 probability distributions examples
5. Definition, uses and components of
time series
Unit-2 Time Series 6. Methods of determination of trend
7. Numerical examples
Month-February
Lectures | Practicals | Total Unit-3 Index Number 1. Meaning and construction of index
36 16 82 numbers
2. Types of index numbers
3. Simple and weighted index number.
4, Laspeyre’s, Paasche’s and Fisher’s
index numbers.
5. Numerical examples
Month- March
Lectures | Practicals | Total Unit-4 Statistical Quality 1. Introduction to SQC, Process
32 16 48 Control control, Product control
2. Control charts for variables
Month- April-May
Lectures | Practicals | Total | Unit-4 Statistical Quality | 3. Control charts for Attributes
32 16 48 Control 4, Examp]es
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Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-1 Semester | Department -Statistics
Subject - Statistics Course - DSC17STA11/DSC18STA11
DISTRIBUTION THEORY
Name of teacher — Pandhare R.S.
Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Random 1. Review of Random experiment

16 16 32 experiment 2. Discrete random variables, continuous
random variables.
3. Cumulative distribution function (CDF),

properties of CDF.
Month-August
Lectures | Practicals | Total Unit =1 Random 4. Computation of probabilities of events using
18 16 34 experiment CDF, quantiles

5. absolutely  continuous and  discrete
distributions

6. Mixtures of probability distributions

7. Decomposition of mixture CDF into discrete
and continuous CDFs

8. expectation and variance of mixture
distributions.

Unit-2 Transformation . s 5 ;
1. Transformations of univariate random variables

2. probability integral transformation.

Month-September

Lectures | Practicals | Total Unit-2 Transformation 3. Concepts of location, scale and shape
17 16 33 parameters of distributions with examples.

4. Symmetric distributions and their properties.

5. Moment inequalities

Unit-3 Random vectors 1. Random vectors, joint distributions,
Independence, variance-covariance matrix.
joint MGF. Conditional expectation and
variances,

2. Transformations of  bivariate random
variables, Poisson distribution.

3. Convolutions, compound distributions.

Month- October-November

Lectures | Practicals | Total | Unit-4 Sampling I. Sampling distributions of statistics from

17 16 33 distributions univariate normal random samples.

2. Distributions of linear and quadratic forms
involving normal random variables

3. Fisher Cochran and related theorems.

4. Distribution of an order statistics.

W
Ms. V. V. Pawar
H
DEPARTMENT OF STATISTICS

VIVEKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)
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Academic year 2023-2024

Subject - Statistics

Annual Teaching Plan

M.Sc. Part-I

Semester |

Department -Statistics

Course - DSC17STA12/ DSC18STA12

ESTIMATION THEORY

Name of teacher — Bhosale A.B.

Month-July

Module/Unit

Sub-units planned

Lectures | Practicals | Total Unit-1 Sufficiency, Sufficiency principle, minimal sufficient
17 16 33 Completeness statistic for exponential family, Pitman
family.
Completeness, ~ bounded  completeness,
ancillary statistics, Basu’s theorem and
applications.
Month-August
Lectures | Practicals | Total | Unit-2 Point estimation, | p " o
17 20 37 | Rao- Blackwell theorem Eroglem of poINb StuOTHioH,
and Lehmann-Scheffe 2. Unbiased estimators, minimum variance
theorem unbiased estimator,
3. Rao- Blackwell theorem and Lehmann-Scheffe
theorem and their uses.
Month-September
Lectures | Practicals | Total Unit-2 MVUE, Cramer- 4, Necessary and sufficient condition for MVUE
16 12 28 Rao inequality, Chapman- and their applications.
Robinson bounds, 5. Fisher information and information matrix,
Bhattacharya bounds Cramer- Rao inequality, Chapman-Robinson
bounds,
6. Bhattacharya bounds, their applications.

Unit-3 MLE, Method of
moments, minimum Chi
square. U-Statistics

Method of maximum likelihood (MLE) and
small sample properties of MLE

Method of scoring and application to
estimation in multinomial distribution. MLE
in non-regular families.

Other methods of estimation: method of
moments, minimum Chi square. U-Statistics

Month- October-November

Lectures
17

Practicals
16

Total
33

Unit-4 Asymptotic
estimation

—

ke

Consistency of an estimator

Consistent and Asymptotic Normal (CAN)
Estimators

Methods of constructing CAN estimators
BAN estimators

Name & Signature of Teacher
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Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-I Semester | Department -Statistics
Subject - Statistics Course - DSC17STA13/ DSCI18STA13
STATISTICAL COMPUTING
Name of teacher — Makandar A. M.
Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 MSEXCEL 1. MSEXCEL: Introduction
16 16 32 2. Data manipulation using EXCEL
Month-August
Lectures | Practicals | Total Unit-1 MSEXCEL 3. Working with Multiple Worksheets and
16 16 32 Workbooks ;
4. Lookup functions
5. Excel add-ins: analysis tool pack, Pivot tables
and charts.
Month-September
Lectures | Practicals | Total Unit-2 R-software 1. R-software: Introduction to R, data types
20 20 40 and objects, operators
2. Built in functions
Month- October-November
Lectures | Practicals | Total Unit-2 R-software 3. Saving work in R. Matrix algebra.
17 20 37 4. Built in functions: Im, t.test, prop.test,
wilcox.test, ks.test, ?
5. Control statements. Programming, user
defined functions, Rpackages. R-studio.
@foyana Mo
Name & Signature of Teacher Ms. V. V. Pawar
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33




Academic year 2023-2024

Subject - Statistics

Annual Teaching Plan

M.Sc. Part-1

Semester |

Department -Statistics

Course - RMD17STA11/ RMDI18STATI

Research Methodology

Name of teacher — Bhosale A. K.

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Meaning  of I. Meaning of research, objectives of research
17 32 49 research 2. Motivation in research, types of research,
research approaches
Month-August
Lectures | Practicals | Total Unit -1 Meaning of 3. Significance of research, research methods
18 36 54 research vs. methodology, research and Scientific
method, research process
4. Criteria of good research, defining research
problem, research design
5. Research Ethics, publication of research,
Plagiarism
Unit-2 Sampling . Sampling techniques
Seehniques 2. Two phase sampling, ratio and regression
method of estimation
Month-September
Lectures | Practicals | Total . : 3. Probability proportional to size sampling
14 32 46 teliir::lti-zue Sampling 4. Non-sampling errors, Hansen—Horwitz and
s Demings model for the effect of call-backs
5. Warners model, MLE in Warners model
Unit-3 Simulation 1. Concept and need of simulation, requisites of
a good random number generator
2. Algorithms for generating random numbers
3. Acceptance-Rejection Technique
Month- October-November
Lectures | Practicals | Total | Unit-4 Resampling I. Resampling methods: Bootstrap methods,
17 36 53 methods Jackknife method
2. Newton-Raphson method, bisection method,

quadrature formula, trapezoidal rule and
Simpson’s rules for single integral.

J
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Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-1

Subject - Statistics

Semester | Department -Statistics

Course - DSE17STAI1

Mathematical Statistics

Name of teacher — Pawar A A.

Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 Sequences of real numbers, Convergence,
17 16 33 divergence, monotone

Limit points, Limit inferior and limit superior of
the sequences and their properties.

Month-August

Lectures | Practicals | Total Unit -1
17 16 33

Subsequence and properties
Series of numbers, tests for convergence test
for absolute convergence

Unit-2

Real valued functions, continuous functions,
Uniform continuity of functions and sequences
of functions.

Riemann, Riemann-Steltjes Integrals and their
common properties.

Month-September

Lectures | Practicals | Total Unit-2
15 20 35

Maxima, minima of functions of several
variables. Constrained maxima, minima,
Lagrange’s method, Taylor’s theorem.
Theorem on differentiation under integral sign
and Leibnitz rule (statements only) with
applications.

Unit-3

Vectors, linear dependence and independence of
vectors, example

Gram-Schmidt  orthogonalization  process,
Orthonormal basis, Linear transformations,
types of matrices

Cayley-Hamilton theorem and its applications.

Month- October- November

Lectures | Practicals | Total Unit-4 Generalized inverse, Vector and Matrix
17 20 37 differentiation, Spectral decomposition of a real
symmetric matrix.
Choleskey decomposition, real quadratic forms,
reduction and classification.
Index and signature, extrema of a quadratic
form, simultaneous reduction of two quadratic
forms..
/) " N H") o
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Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-I

Subject - Statistics

Semester | Department -Statistics

Course - DSE18STA11

FUNDAMENTALS OF COMPUTER PROGRAMMING

Name of teacher — Dinde M.P.

Month- July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 1. Overview of Computer programming
17 - 17 2. Algorithms
3. Flow charts
4. Fundamentals of C programming
Month- August
Lectures | Practicals | Total Unit -2 1. Control Structures
17 - 17 2. Structured programming
3. Examples
Month- September
Lectures | Practicals | Total Unit-3 1. Arrays
15 - 15 2. Pointers
3. Examples
4. Dynamic  Memory  Allocations  using
MALLOC, CALLOC and REALLOC.
Month- October- November
Lectures | Practicals | Total Unit-4 1. Structures and Union
17 - 17 2. Operations on file using C Library Functions
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Academic year 2023-2024

Subject - Statistics '

Annual Teaching Plan

M.Sc. Part-1

Semester Il

Department -Statistics

Course - DSC17STA21/ DSC18STA21

Linear Models and Regression Analysis.

Name of teacher — Bhosale A K.

Month- November-December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 1. General linear model
16 36 52 2. Guass Markov theorem, variances and
Covariance of BLUESs,
3. Distribution of quadratic forms for normal
variables
Month- January
Lectures | Practicals | Total | Unit-2 1. Multiple regression model, Least squares
18 28 46 estimate, Properties of LSE,
2. Hypothesis testing
3. Model adequacy checking.
4. Transformations to correct model
inadequacies
Month- February
Lectures | Practicals | Total Unit-3 1. Multicollinearity.
15 28 43 2. Autocorrelation
3. Parameter estimation using Cochrane-Orcutt
method.
4. Variable Selection Procedures
Month- March
Lectures | Practicals | Total Unit-4 1. Robust Regression:  breakdown  and
15 28 43 efficiency.
2. Asymptotic distribution of M-estimator).
Month- April-May
Lectures | Practicals | Total Unit-4 3. Nonlinear Regression Models: nonlinear
16 32 48 least squares
4. Transformation to a linear model
pkU= .
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Academic year 2023-2024

Subject - Statistics

Annual Teaching Plan

M.Sc. Part-1

Semester [l

Department -Statistics

Course- DSC17STA22/ DSC18STA22

THEORY OF TESTING OF HYPOTHESIS
Name of teacher — Bhosale A.B.

Month- November-December

Module/Unit

Sub-units planned

Lectures | Practicals | Total Unit-1 Problem of testing of Hypothesis, Simple and
17 16 33 composite hypotheses.
Randomized and non- randomized tests, most
powerful test, Neyman-Pearson Lemma and its
applications.
Determination of minimum sample size to
achieve the desired strengths.
Month- January
Lectures | Practicals | Total Unit -1 Monotone likelihood ratio property, UMP test,
18 16 34 power function of a test, existence of UMP.
Tests for one-sided alternatives. Concept of p-
value.
Unit-2 UMP tests for two sided alternatives examples,
their existence and non- existence.
Generalized Neyman Pearson lemma, unbiased
test.
Month- February
Lectures | Practicals | Total Unit-2 UMPU test and their existence in the case of
16 12 28 exponential families (Statements of the
theorems only).
Similar tests, test with Neyman structure.
Unit-3 1. Problem of confidence intervals
2. UMA and UMAU confidence intervals.
Month- March
Lectures | Practicals | Total Unit-4 I. Likelihood ratio test and its application to
16 16 32 standard distribution.
2. Goodness of fit tests based on Chi-square
distribution
3. Spearman's Rank Correlation Test; Kendall's
Rank Correlation Test; Kruskal-Wallis Test;
Fridman's Two-way analysis of variance by
ranks.
Month- April-May
Lectures | Practicals | Total Unit-4 4, Spearman's Rank Correlation Test; Kendall's
17 16 33 Rank Correlation Test

5. Kruskal-Wallis Test; Fridman's Two-way
analysis of variance by ranks.
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Academic year 2023-2024

Annual Teaching Plan

M.Sc. Part-I Semester 1l Department -Statistics
Subject - Statistics Course - DSC17STA23/ DSC18STA23
Multivariate Analysis
Name of teacher — Pandhare R. S.
Month- November-December Module/Unit Sub-units planned

Lectures | Practicals | Total Unit-1 1. Review of Multivariate Normal distribution
17 20 37 2. Hotelling’s T? Statistic, and its null
distribution. Applications of T? statistics
3. Mahalanobis’ D? statistic
Month- January
Lectures | Practicals | Total Unit -1 4. Wishart matrix and its distribution
16 12 28 5. Properties  of  Wishart  distribution,
distribution of generalized variance.
Month- February
Lectures | Practicals | Total Unit-2 1. Discrimination and classification. Fisher’s
15 20 35 discriminant function and likelithood ratio
procedure, minimum ECM rule
2. Rao’s U statistics and its use in tests
associated with discriminant function,
Month- March
Lectures | Practicals | Total Unit-2 3. Classification with three populations.
14 12 26 4. Cluster analysis
Month- April-May
Lectures | Practicals | Total Unit-2 5. Heirarchical methods: Single, Complete,
17 16 33 average linkage method
6. Principal component analysis
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Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-] Semester Il Department -Statistics
Subject - Statistics. Course - DSE 17STA21
PROBABILITY THEORY
Name of teacher — Pawar A.A.
Month- November- December Module/Unit Sub-units planned

Lectures | Practicals | Total Unit-1 1. Classes of sets
16 20 36 2. Probability measure, Probability space.
Month- January
Lectures | Practicals | Total Unit -2 |. Measurable function, random variable,
16 16 32 distribution function of a random variable,
2. simple randomvariable
3. Method of obtaining a random variable as a
limit of sequence of simple random variables.
Month- February
Lectures | Practicals | Total Unit-2 4. Integration of a measurable function with
15 16 31 respect to a measure, expectation of a random
variable
5. independence. Characteristic function, simple
properties.
6. Inversion theorem and uniqueness property
(Statement only).
Unit-3 1. Monotone convergence theorem
2. Fatous Lemma, Dominated Convergence
theorem, Borel- Cantelli Lemma, and their
applications.
3. Modes of convergence
Month- March
Lectures | Practicals | Total Unit-4 1. Borel- Cantelli Lemma, and their applications.
16 20 36 2. Modes of convergence
Month- April-May
Lectures | Practicals | Total Unit-4 3. Weak and Strong laws of large numbers
15 20 25 4, CLT
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Annual Teaching Plan

Academic year 2023-2024 M.Sec. Part-1 Semester I Department -Statistics
Subject - Statistics Course - DSE18STA21
DBMS
Name of teacher — Dinde M.P.
Month- November-December Module/Unit Sub-units planned

Lectures | Practicals | Total Unit-1 1. Introduction to Databases and Data Models
17 — \F 2. Basic building blocks, business rules,
3. Data abstraction
4. Database users and administrators
Month- January
Lectures | Practicals | Total Unit -2 |. Introduction to Data Models and Normalization
16 = 16 2. Database design and ER Model
3. Relational Database design
Month- February
Lectures | Practicals | Total Unit-3 1. Introduction to SQL
15 — 'S 2. Constraints
3. Views
Month- March
Lectures | Practicals | Total Unit-4 . Operators in SQL
14 — jzr 2. Functions
3. Clauses
Month- April-May
Lectures | Practicals | Total Unit-4 4. Join Transaction management
16 5 16 5. NoSQL
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Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-11 Semester Il Department -Statistics
Subject - Statistics Course - CC-2312A
ASYMPTOTIC INFERENCE
Name of teacher — Patil D. D.
Month-July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 1. Consistency of an estimator
16 32 48 2. CAN Estimators
3. Methods of constructing CAN estimators
Month- August
Lectures | Practicals | Total Unit -2 1. CAN and BAN estimators in one parameter
16 32 48 and multi-parameter exponential family of
distributions
2. Super efficient estimators
3. Crammer regularity conditions, Cramer —
Huzurbazar results
Month- September
Lectures | Practicals | Total Unit-3 1. Variance stabilizing transformations
16 32 48 2. Asymptotic Confidence Intervals based on
CAN estimators based on VST
3, Asymptotic Confidence regions in multi-
parameter families
Month- October-November
Lectures | Practicals | Total Unit-4 . Likelihood ratio test and its asymptotic
16 32 48 distribution \
2. Comparison of tests

Name & Signature of Teacher

™

CMrRdil D))

Ao~
Ms. V. V. Pawar
HEAD
DEPARTMENT OF STATISTICS
VIVEKANAND COLLEGE, KOLHAPUR
(EMPOWERED AUTONOMOUS)

42




Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-Il  Semester Il Department -Statistics
Subject - Statistics Course - CC-2313A
MULTIVARIATE ANALYSIS
Name of teacher — Bhosale A.K.
Month- July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 I. Exploratory multivariate data analysis
17 32 49 2. Partial and multiple correlation coefficients
3. Correlations of linear transforms
4. Multivariate normal distribution
Month- August
Lectures | Practicals | Total Unit -2 1. Maximum likelihood estimators
18 20 38 2. Hotelling’s T2 Statistic and its null
distribution
3. Wishart matrix and its distribution
4. distribution of generalized variance
Month- September
Lectures | Practicals | Total Unit-3 1. Discrimination and classification
14 16 30 2. Fisher’s discriminant function and likelihood
ratio procedure
3. Minimum ECM rule
4. Rao’s U statistics
5. Hierarchical methods: Single, Complete,
average linkage method and non-hierarchical
clustering method-kmeans clustering
Month- October-November
Lectures | Practicals | Total Unit-4 1. Canonical correlation analysis
16 16 32 2. Principal component analysis
3. Factor analysis and estimation
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Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-Il ~ Semester Il Department -Statistics
Subject - Statistics Course - CC-2314A
STOCHASTIC PROCESSES
Name of teacher — Pandhare R.S.
Month- July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 1. Definition of stochastic process
16 36 52 2. Examples of various stochastic processes
3. Definition of Markov chain
4. Examples of Markov chains, Formulation of
Markov chain models, initial distribution
5. Chapman-Kolmogorov equations
6. Simulation of Markov Chain
Month- August
Lectures | Practicals | Total Unit -2 1. Classification of states
18 32 50 2. Random walk and gambler’s ruin problem
3. Long-Run  proportions and  limiting
probabilities
4. Stationary distribution
Month- September
Lectures | Practicals | Total Unit-3 1. Discrete state space continuous time Markov
17 28 45 chain
2. Poisson process and related results
3. Birth and death processes and associated cases
4. Renewal and delayed renewal processes
5. Simulation of Poisson process and discrete
state space Markov processes
Month- October-November
Lectures | Practicals | Total Unit-4 1. Galton-Watson Binaymi Branching process
17 32 49 2. Probability of ultimate extinction
3. Queuing model
4. M/M/1, M/M/1 with balking, M/M/c and
M/G/1
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Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-Il ~ Semester Il Department -Statistics
Subject - Statistics ' Course - CC-2315A
DATA MINING
Name of teacher — Patil R. M.
Month- July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 1. Data understanding and data cleaning
17 o 17 2. Supervised and unsupervised learning

3. Problem of classification

4. Classification techniques: k-nearest neighbor,
decision tree, Naive Bayesian, classification
based on logistic regression, Bayesian belief
Network

Month- August

Model evaluation and selection

Holdout Method and Random Subsampling
Bootstrap

Comparing Classifiers Based on Cost—Benefit
and ROC Curves

5. Techniques to Improve Classification

Lectures | Practicals | Total Unit -2

17 o+ \F

& Wik =

Accuracy
Month- September
Lectures | Practicals | Total Unit-3 1. ANN and SVM
16 - Ve 2. McCulloch-Pitts AN model
3. ANN & regression models
4. Support vector regression
5. Linear programming support vector machine
for classification and regression :
Month- October-November
Lectures | Practicals | Total Unit-4 1. Unsupervised learning
16 = \ 6 2. CLARA, DENCLUE, DBSCAN
3. Market Basket Analysis: Association rules and

prediction
4. Apriori Algorithm, data attributes, applications
to electronic commerce

g A~
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Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-II Semester 1I1 Department -Statistics
Subject - Statistics Course - CC-2316A
TIME SERIES ANALYSIS
Name of teacher — Tangawade A. S.
Month- July Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 1. Exploratory time series analysis
17 — | F 2. Holt — Winter smoothing and forecasting
3. Auto - Covariance, Auto-correlation functions
4. Partial auto covariance function
5. First and second order Stationary time series
Month- August
Lectures | Practicals | Total Unit -2 I. Wold representation of linear stationary
17 = | F processes r
2. linear time series models: Autoregressive,
Moving Average, Autoregressive Moving
Average models
3. Computation of ACVF, ACF and PACF for
AR(1), AR(2), MA(1), MA(2), ARMA(1,1)
process
Month- September
Lectures | Practicals | Total Unit-3 1. Estimation of ARMA models: Yule-Walker
16 = Vs estimation for AR Processes
2. Maximum likelihood and least squares
estimation
3. Minimum mean squared error forecasting
4. Introduction to SARIMA models. ;
5. Spectral Representation of the ACVF, Spectral
density of an ARMA process, its computation
for simple models.
Month- October-November
Lectures | Practicals | Total Unit-4 I. Introduction to ARCH and GARCH models
16 — \ & 2. Vector time-series models: Covariance and

Correlation Matrix functions, MA and AR
representation of vector processes, Covariance
matrix function of the vector AR(1) and
MA(1) models.
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Academic year 2023-2024

Subject - Statistics

Annual Teaching Plan

M.Sc. Part-I1

Semester 1V

Department -Statistics

Course - CC-2318B

GENERALIZED LINEAR MODELS

Name of teacher — Makandar A.M.

Month- November -December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 1. Generalized linear models
20 36 56 2. Quasi-likelihood estimation
3 Residual analysis, types of residuals: raw,
Pearson, deviance, Anscombe, quantile; residual
plots
4. Variable selection; AIC and BIC
Month- January
Lectures | Practicals | Total Unit -2 I. Logistic regression: logit, probit and cloglog
14 28 42 model for dichotomous data
2. Linear time series models: Autoregressive,
Moving Average, Autoregressive Moving
Average models
3. ML estimation
4. Logistic regression for Nominal response:
Baseline Category model and ordinal
response: Proportional odds model
Month- February
Lectures | Practicals | Total Unit-3 1. Poisson regression
16 32 48 2. ML and Quasi-likelihood estimation of
parameters
3. Power family of link functions
4. Over dispersion: Types, causes and remedles
Negative Binomial regression: NB-2 model.
Month- March
Lectures | Practicals | Total Unit-4 1. Generalized linear mixed models (GLMM)
16 32 48 2. Estimation by  generalized estimating
equations and conditional likelihood
Month- April-May Unit-4
Lectures | Practicals | Total 3. Tests of hypothesis: LRT, asymptotic
16 32 48 variance, Wald and score test
e n
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Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-Il  Semester IV Department -Statistics
Subject - Statistics Course - CC-2319B
SURVIVAL ANALYSIS
Name of teacher — Tangawade A. S.
Month- November- December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 1. Estimating the survivor function
16 — \& 2. Various types of censoring: right, left, interval
Censoring; random censoring
3 Survivor, hazard and cumulative hazard functions
4. Life-table estimate, Kaplan-Meier estimate,
Nelson-Aalen estimate
5. Estimating the median and percentiles of survival
times; Confidence intervals for the median and
percentiles
Month- January
Lectures | Practicals | Total Unit -2 1. The Cox regression model
16 — \é 2. Models corresponding to the linear component
of the model
3. Confidence intervals and hypothesis tests for
coefficients and for hazard ratios using R
4. Model checking using various types of
residuals: Cox-Snell; Modified CoxSnell;
Martingale; Deviance; Schoenfeld; Score
residuals, plots based on these residuals and
their interpretation. ‘
Month- February
Lectures | Practicals | Total Unit-3 1. Competing risks
15 — \S 2. Kaplan-Meier estimate of survivor function
3. Cause specific hazard function
4. Parametric models for cumulative incidence
functions
Month- March
Lectures | Practicals | Total Unit-4 1. Comparison of two groups of survival data
14 — 14 2. Introduction to frailty Models
Month- April-May
Lectures | Practicals T0t6aI 3. Comparing shared frailty models
16 il |
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Annual Teaching Plan

Academic year 2023-2024 M.Sc. Part-II Semester 1V Department -Statistics
Subject - Statistics Course - CC-2320B
BIOSTATISTICS
Name of teacher — Patil R.M.
Month- November- December Module/Unit Sub-units planned

Lectures | Practicals | Total Unit-1 1. Introduction to clinical trials
16 = 3 2. Data management
3. Concept of blinding/masking in clinical trials
4. Bioavailability, pharmacokinetics and
pharmaco-dynamics, two compartment model.
Month- January
Lectures | Practicals | Total Unit -2 1. Design of clinical trials
18 — \& 2. Parallel vs. cross-over designs, cross-sectional
vs. Longitudinal designs
3. Design of single-stage and multi-stage Phase
II trials
4. Design and monitoring of Phase III trials with
sequential stopping.
Month- February
Lectures | Practicals | Total Unit-3 1. Design of bio-equivalence trials, Inference for
16 — \& 2x2 crossover design
2. Classical methods of interval hypothesis
testing for bioequivalence
Month- March
Lectures | Practicals | Total Unit-3 3. Bayesian methods, nonparametric methods
16 — \& 4. Reporting and analysis: analysis of categorical
outcomes from Phase | - Il trials, analysis of
survival data from clinical trials.
Month- April-May Unit-4
Lectures | Practicals | Total 1. Epidemiological studies: case-control and
16 — s cohort designs.
2. Measures of disease occurrence and
association, variation and bias.
3. lIdentifying non-causal association and
confounding.
4. Communicating results of epidemiological

studies, ethical issues in epidemiology.
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Academic year 2023-2024

Subject - Statistics

Annual Teaching Plan

M.Sec. Part-I1

Semester IV

Department -Statistics

Course - CC-2321B

OPTIMIZATION TECHNIQUES

Name of teacher — Pandhare R.S.

Month- November -December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 1. Convex Sets and Functions
18 28 46 2. Linear programming problem (LPP)
3. Graphical method, Simplex method
4. Examples
5. Artificial variable technique: Two phase
method, Big M method, degeneracy.
Month- January
Lectures | Practicals | Total Unit -2 1. Concept of Duality
16 36 32 2. Sensitivity Analysis
Month- February
Lectures | Practicals | Total Unit-3 1. Integer Linear Programming Problem (ILPP)
15 32 47 2. Branch and Bound method.
3. Quadratic programming; KuhnTucker
conditions, methods due to Beale, Wolfe.
Month- March
Lectures | Practicals | Total Unit-4 1. Theory of games
16 28 44 2. Solution of 2 x 2 game by algebraic method,
Graphical method, Reduction of the game
problem as LPP
Month- April-May Unit-4
Lectures | Practicals | Total 3. Dynamic Programming: The Recursion
14 36 50 Equation Approach, Computational Procedure,

Characteristics of Dynamic Programming,
Solution of L.P.P. by Dynamic Programming.
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Academic year 2023-2024

Subject - Statistics

Annual Teaching Plan

M.Sc. Part-II

Semester 1V Department -Statistics

Course - CC-2322B

STATISTICAL QUALITY CONTROL

Name of teacher — Bhosale A K.

Month- November -December Module/Unit Sub-units planned
Lectures | Practicals | Total Unit-1 1. Quality Improvement Tools
15 16 31 2. Shewhart Control charts
3. Performance measures of a control chart, X, R,
S, S2, p, ¢ and D charts, a-control limits and
probability control limits
4. Economic design of a control chart
Month- January
Lectures | Practicals | Total Unit -2 1. CUSUM and EWMA charts
18 20 38 2. SPRT chart, GLR Chart, charts for
autocorrelated data, nonparametric control
charts, Bayesian control charts. The change
point model for process monitoring '
Month- February
Lectures | Practicals | Total Unit-3 1. Process capability Analysis
15 16 31 2. process capability, process capability indices
(Cp, Cpk, Cpm, Cpmk), point and interval
estimation of Cp and Cpk
3. DIMAC process
4. Six Sigma Methodology
Month- March
Lectures | Practicals | Total Unit-4 1. Acceptance sampling plans for attributes
15 16 31 2. Single sampling plan,
Month- April-May
Lectures | Practicals | Total Unit-4 3. Double and multiple sampling plans,
15 12 27 sequential sampling
4, Deming inspection criterion, Continuous

sampling plans, skip-lot sampling plans.
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