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Academy ,1st edition,1977, revised 1983

2. Goon, A. M., Gupta, M. K. and Dasgupta, B. “Fundamental of Statistics”, Vol.
-1, World Press, India, 8" Edition (2005), Reprint (2008)

3. Gupta, S. C., and Kapoor, V. K. “Fundamentals of Mathematical Statistics™
Sultan Chand & Sons, New Delhi, India, 11" edition (2002), Reprint 2015
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5. Mukhopadhyay, P. “Mathematical Statistics”, New Central Book Agency, Pvt.
Ltd. Kolkata. 2" edition (2005)
6. Gupta, S. P. “Statistical Methods”, Sultan Chand and Sons. 315 Edition (2002)

7. Shastri, V, Pathak, A. and Shastri, R. * 3g "ifeg$17 fFg9or, Ram Prasad &
Sons, Bhopal. 2™ Edition (2009)

8. Shukla, SM. and Sahay, SP. « ®@ifeg#i ¥ fgra~, Sahitya Bhawan
Publications. 31* edition, (2008)

9. Singh, S.P. “Hiferfi F &g u& =7ag™, S. Chand and Company, New
Delhi, 1** Revised Edition (1978), Reprint (2018)

1. Agrawal, B.L. “Programmed Statistics”, New Age International Pvt. Ltd.,
India, 2" Edition (2003), Reprint (2010).

2. Holcomb, Z. C. “Fundamentals of Descriptive Statistics”. Routledge. 1%
Edition (1998), Reprint (2016)
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Part A Introduction

Program: Certificate Class™: Year: Session:
B.A./B.Sc. 1 2021 2021-2022
Subject: Statistics
1 Course Code: S1-STATIT
Course Title Basic Statistics (Paperl)
3 Course Type (Core
Course/Elective/Generic Core Course

| Elective/Vocational/.....)

4 | Pre-requisite (if any) To study this course, a student must
- have had the subject Mathematics in

class 12,
5 Course Learning This course will introduce the students

outcomes (CLO)

to history and concepts of Statistics and
enable them to:

(i) compile and present data in
tabular and graphical forms
(ii) compute elementary measures
to characterize data
. (iii) study bivariate data and
compute correlation coefficient
; between random variables
‘ (iv) obtain regression lines and
curves for  bivariate and
trivariate data
(v) analyze qualitative data
(attributes)
6 | Credit Value Theory - 4
i 1 Total Marks Max. Marks: Min. Passing
| 25+75 Marks:33
Part B- Content of the Course
Total No. of Lectures-Tutorials-Practical (in hours per week):
L-T-P: 2-0-0
Unit Topics No. of
Lectures
1. Introduction to Statistics
1.1 Historical Background of Statistics and its
development in India
1.2 Definition, scope, importance and limitations
of Statistics
I 1.3 Population: Finite, infinite, homogeneous and 15

2.

heterogeneous.
1.4 Concepts of sample, random
random sample

1.5 Brief description of census and sample surveys.

Data

sample and non-
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2.1 Primary and secondary data, methods of
collection of primary data and sources of
secondary data

2.2 Qualitative and quantitative data, cross sectional
and time-series data, discrete and continuous
data

2.3 Preparation and characteristics of a good
questionnaire

2.4 Qutliers

3. Frequency Distributions

3.1 Discrete frequency distribution

3.2 Continuous frequency distribution

3.3 Inclusive and exclusive frequency distributions

4. Classification of data

4.1 Meaning and definition of classification

4.2 Types of classification

4.3 Criteria for ideal classification

5. Presentation of data

5.1 Tabulation: Parts of a table, Rules for
construction of tables, Types of tables

5.2 Diagrammatic presentation: Line diagram, Bar
diagram, Multiple and sub-divided bar diagram,
Pie diagram, Area diagram and Pictograph

5.3 Stem and leaf diagram

5.4 Graphical presentation: Histogram, Frequency
polygon, Frequency curve and cumulative
frequency curve(ogive)

6. Scales of measurement: nominal, ordinal, interval
and ratio

Measures of Location & Dispersion and Moments
1. Measures of Central Tendency/Location
1.1 Average: Arithmetic Mean, Median, Mode,
Geometric mean, Harmonic mean, their merits
and demerits
Relation between mean, median and mode
Relationship  between  Arithmetic  mean,
Geometric mean and Harmonic mean
1.4 Determination of median and mode by
I graphical method
1.5 Weighted arithmetic mean
2. Partition values
2.1 Quartiles, Quantiles, Deciles and Percentiles
2.2 Diagrammatic representation through Box plot
and ogive
Measures of Dispersion
3.1 Range, Mean deviation, Quartile deviation,
Standard deviation
3.2 Root mean square deviation and its relation with
standard deviation
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3.3 Variance, Variance of composite series,

Coefficient of variation
4. Moments

4.1 Moments-about origin, about any point and
central moments (about mean)

4.2 Moments about mean in terms of moments
about any point and vice versa

4.3 Sheppard’s Correction

4.4 Skewness, Kurtosis and their measures, Karl
Pearson’s Beta and Gamma coefficients

I

Bivariate data and Curve Fitting

1. Bivariate data
1.1 Covariance
1.2 Concept of correlation between two variables,
positive correlation, negative correlation, zero
correlation
1.3 Scatter diagram, Karl Pearson’s coefficient of
correlation, properties of correlation coefficient
1.4 Determination of correlation coefficient for
bivariate frequency distribution, Coefficient of
determination
1.5 Concept of rank correlation, Spearman’s rank
correlation coefficient (including repeated ranks)
1.6 Concept of Intra-class correlation

2. Curve Fitting
2.1 Legendre’s principle of least squares
2.2 Fitting of straight line
2.3 Fitting of parabola
2.4 Fitting of power curve and exponential curves

15

1AY

Regression theory and Theory of Attributes
1. Regression
1.1 Lines of Regression
1.2 Properties of regression coefficients
1.3 Angle between two lines of regression,
1.4 Obtaining lines of regression for given data
1.5 Difference between correlation and regression
1.6 Definition of Correlation ratio
2. Multiple and Partial Correlation
2.1 Plane of regression
2.2 Properties of residuals (without derivation)
2.3 Multiple and Partial correlation coefficients (for
three variables) and their properties
3. Theory of Attributes
3.1 Class, Class frequencies. order of classes
3.2 Consistency of data, conditions for consistency
of data
3.3 Independence of attributes, criteria for
independence of attributes

15
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3.4 Pearson’s and Yule’s coefficients of
association, coefficient of colligation

Keywords/Tags: Statistics, Data, Frequency distribution, Presentation of data, Central
tendency, Dispersion, Moments, Skewness, Kurtosis, Bivariate data, Correlation,
Rank correlation, Multiple correlation, Partial correlation, Regression, Attributes

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
Text Books :
1. Agrawal , B. L. “wifiezzi % fagra siit sigwam” Rajasthan Hindi Granth Academy
,1% edition, 1977, revised 1983
2. Goon, A. M., Gupta, M. K. and Dasgupta, B. “Fundamental of Statistics”, Vol.
-1, World Press, India, 8" Edition (2005), Reprint (2008)
3. Gupta, S. C., and Kapoor, V. K. “Fundamentals of Mathematical Statistics”
Sultan Chand & Sons, New Delhi, India, 11" edition (2002), Reprint 2015
4. Medhi, J. Statistical Methods, Wiley Eastern Ltd. 3" Edition (2006)
5. Mukhopadhyay, P. “Mathematical Statistics”, New Central Book Agency, Pvt.
Ltd. Kolkata. 2" edition (2005)
6. Gupta, S. P. “Statistical Methods™, Sultan Chand and Sons. 31*' Edition (2002)
7. Shastri, V, Pathak, A. and Shastri, R. * 3F FifemFra g, Ram Prasad &
Sons, Bhopal. 2" Edition (2009)
8. Shukla, S.M. and Sahay, S.P. * ®ifea#I ¥ g, Sahitya Bhawan
Publications. 31% edition, (2008)
9. Singh, S.P. “Tifea®i ¥ frga td =g, S. Chand and Company, New

Delhi, 1t Revised Edition (1978), Reprint (2018)

Reference Books:

1. Agrawal, B.L. “Programmed Statistics”, New Age International Pvt. Ltd.,
India, 2" Edition (2003), Reprint (2010).

2. Holcomb, Z. C. “Fundamentals of Descriptive Statistics”. Routledge. 1%
Edition (1998), Reprint (2016)

1. Suggestive digital platforms web links

Platform
1. https://mathworld.wolfram.com/topics/DescriptiveStatistics.himl
2. https://stattrek.com/statistics/charts/histogram.aspx?tutorial=AP
Weblinks
1. https://www.youtube.com/watch?v=690] WOHkOOk&list=RDCMUCLIS5I1Q
wKqOn0Cf4nzdGKeQ&start_radio=[&rv=690J WOHKOOk&t=24nWho638Y
2. https://onlinecourses.swayam?2.ac.in/cec2]1 _ma0l/preview

Suggested equivalent online courses: ---

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 25marks University Exam (UE) 75 marks
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Internal Assessment : Class Test 15

Continuous Assignment/Presentation 10

Comprehensive

Evaluation (CCE):25

External Assessment : Section(A) : Three Very Short | 03 x 03 =09

University Exam Questions (50 Words Each)

Section: 75 Section (B) : Four Short

Time : 02.00 Hours Questions (200 Words Each) 04 x 09 =36
Section (C) : Two Long 02 x 15 =30 Total 75
Questions (500 Words Each)

Any remarks/ suggestions: ---
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AT, ST TAT AT [T, AEEE, THTEAT |, THT FT
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I. DeCoursey, W.J. “Statistics and Probability for Engineering Applications With Microsoft®
Excel”, Newnes Publications, London, UK, (2013)

2. Gupta, S. C., and Kapoor, V. K. “Fundamentals of Mathematical Statistics”. Sultan Chand &
Sons, New Delhi, India, 11" edition (2002), Reprint 2015

3. Gupta, S. P. : “Statistical Methods™, Sultan Chand and Sons. 31* Edition (2002)

4. Moore, D.S., Notz, W.I. and Fligner, M.A. “ The Basic Practice of Statistics”, W. H. Freeman
and Company, USA, 8" Edition (2017 )

5. Quirk, T. J., Quirk M. H. and Horton, H. F. : “Excel for Physical Sciences Statistics”, Springer
International Publishing Switzerland. 1% Edition (2016)

6. Shastri, V, Pathak, A. and Shastri, R. : “Sg gifeafig ﬁﬁ'ﬂm Ram Prasad & Sons, Bhopal.
2" Edition (2009)

7. Shukla, S.M. and Sahay, S.P. : “qifeT$r % g, Sahitya Bhawan Publications. 31% edition,
2008

8. Siegel, A. F. : “Practical Business Statistics”, Academic Press publications, USA, 7" Edition
(2016)

9. Singh, S.P. : “Hif&x=T ¥ fAZTa T FgX”, S. Chand and Company, New Delhi, 1% Revised
Edition (1978). Reprint (2018).
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Part A Introduction

Program: Certificate Class™:

Year: Session:

B.A./B.Sc. 1 2021 2021-2022

Subject: Statistics

1 Course Code

SI1-STATIP

2 Course Title

Practicals based on Descriptive Statistics and student’s
activity (Paper - 1)

3 Course Type (Core
Course/Elective/Generic
Elective/Vocational/.....)

Core Course 1

4 Pre-requisite (if any)

To study this course, a student must have had
the subject Mathematics in class 12th.

5 | Course Learning outcomes
(CLO)

On completion of this course, learners will be able to:

Extract information from data for real life applications of
Statistics. The student will have a good understanding of
data science. This will enhance students’ employability.

The practicals undertaken will empower them to:

(i) Collect data for real life situations
(ii) Compile and present data in tabular and graphical
forms

(iii) Compute averages, measures of dispersion, skewness,
kurtosis, correlation, regression

(iv) Fit lines/curves

(v) Study multiple attributes.

6 Credit Value

Practical - 2

7 Total Marks

Max. Marks: 25+75 | Min. Passing Marks:33

Part B- Content of the Course

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

L-T-P: 0-0-2
Unit Topics No. of Lectures
Descriptive Statistics
1. Preparation of a questionnaire for a survey
2. Construction of frequency distributions,
cumulative frequency distribution from raw data
3. Diagrammatic representation of data
. Graphical representation of data
5. Computation of median and mode respectively
from Ogive and histogram
I 6. Numerical problems based on measures of central 30

tendency

7. Numerical problems based on measures of
dispersion

8. Numerical problems based on combined mean ,
combined variance and coefficient of variation

9. Numerical problems based on weighted mean

10. Numerical problems based on moments, skewness
and kurtosis

% Q.*\Q.{Be’&. '2_[6‘;’)’02—‘ Y _) 4
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11.  Computation of measures based on partition
values(quantiles) , construction of box plot

activity

line and parabola

coefficient

11 correlation coefficient

Fitting, Bivariate Measures and data related student
1. Numerical problems based on fitting of straight

2. Numerical problems based on fitting of
polynomial and exponential curves

3. Numerical problems based on correlation
including correlation for bivariate data.

4. Numerical problems based on lines of regression
and regression coefficients

5. Numerical problems based on rank correlation

6.  Numerical problems based on multiple and partial
7. Numerical problems based on finding class

frequencies for three attributes.
8. Numerical problems based on association and

30

independence of attributes.
Data related student activity:
Collection of data by each student individually and

application of all statistical techniques by the
student depending upon the data e.g., classification,
tabulation, measures of central tendency,
dispersion, moments, beta, gamma coefficients,

correlation, regression, fitting of curves.

Note: All practical will be based on the theory syllabus and preferably performed on MS-
Excel.

Keywords/Tags: Questionnaire, Data representation, Measures of location, Dispersion, Skewness
and Kurtosis, Fitting of regression line and curves, Correlation, Regression, Attributes, Data

related student activity

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
Text Books :
DeCoursey, W.J. “Statistics and Probability for Engineering Applications With Microsoft®

i

2%

Excel”, Newnes Publications, London, UK, (2013)

Gupta, S. C., and Kapoor, V. K. “Fundamentals of Mathematical Statistics”. Sultan Chand &

Sons, New Delhi, India, 11" edition (2002), Reprint 2015

Gupta, S. P. : “Statistical Methods”, Sultan Chand and Sons. 31% Edition (2002)
Moore, D.S., Notz, W.I. and Fligner, M.A. “ The Basic Practice of Statistics”, W. H. Freeman

and Company, USA, 8" Edition (2017 )

Quirk, T. J., Quirk M. H. and Horton, H. F. : “Excel for Physical Sciences Statistics™, Springer
International Publishing Switzerland. 1% Edition (2016) '
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6. Shastri, V, Pathak, A. and Shastri, R. : “s== wifeafiz fa5390°, Ram Prasad & Sons, Bhopal. 2"
Edition (2009)

7. Shukla, S.M. and Sahay, S.P. : “wifezi % fagr=", Sahitya Bhawan Publications. 31 edition, 2008

8. Siegel, A. F. : “Practical Business Statistics”, Academic Press publications, USA, 7" Edition
2016

9. (Singh), S.P. : “wifgt % fagr wd s9a=r”, S. Chand and Company, New Delhi, 1 Revised Edition
(1978), Reprint (2018).

Suggestive digital platforms web links
Platform
1. https://mathworld.wolfram.com/topics/DescriptiveStatistics.html
2. https://stattrek.com/statistics/charts/histogram.aspx?tutorial=AP
Weblinks
1. https:/www.youtube.com/watch?v=690J WOHKOOk & list=RDCMUCLIS 1L QwK gOn0Cidnzd
GKeQ&start_radio=1&rv=690] WOHKOOk&t=24nWho8Y
2. https://onlinecourses.swavam2.ac.in‘cec21 ma0l/preview

Suggested equivalent online courses: ---

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz 10 Viva Voce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Model 10 Table work / Experiments 50

Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab
Visits/ Survey / Industrial
visit)

TOTAL 25 75

Any remarks/ suggestions: ---
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4.  AHEl FeA
4.1 waEl deq fGug de7 F Hfura =
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5.  RUTHF f3ug @29
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4.1 999 JH1T
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AR g (& )& TRFAT, a9 Y6, A5 ReE 9%, SF o, T yeane, fBug deT |, et
ERCICIEI R

AT - LA 3Teqqe gqTe

TS e, Ha &, AT GETEA

T TETAF TETh /A7 TToT SETE /75T T
EIED R tE
1. Goon A. M., Gupta, M. K. and Dasgupta, B. : “Fundamentals of Statistics”, Vol. - I,

World Press, India, 8" Edition (2005), Reprint (2008).

2. Gupta, S. C., and V. K. Kapoor : “Fundamentals of Mathematical Statistics”. Sultan

Chand & Sons, New Delhi, India, 11™ edition (2002), Reprint 2015

Gupta, S. P. : “Statistical Methods”, Sultan Chand and Sons. 31% Edition (2002)

Medhi, J. : “Statistical Methods”, Wiley Eastern Ltd. 3" Edition (2006)

3. Mukhopadhya, P. : “Mathematical Statistics”, New Central Book Agency, Pvt. Ltd.
Kolkata. 2" edition (2005)

6. Shastri, V, Pathak, A. and Shastri, R. : “s== wifiz$m fasywr, Ram Prasad & Sons,
Bhopal. 2" Edition (2009)

7. Shukla, S.M. and Sahay, S.P. “wifiet % frgra", Sahitya Bhawan Publications. 31

edition, 2008

W
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8. Singh, S.P.: “Hifert ¥ fgr ud ==g, S. Chand and Company, New Delhi, 1
Revised Edition (1978), Reprint (2018)

T e

1. Bhat, B.R. : Elements of Modern Probability Theory, New Academic Science Ltd.
4th Edition (2018)

2. Hogg, R.V. and Craig, A.T. : Introduction to Mathematical Statistic, Macmillan
Publishing Co. Inc. New York. (1978)

3. Mood, A.M., Graybill, F.A. and Boes, D.C. : Introduction to the Theory of
Statistics, McGraw-Hill Education (India) Pvt. Ltd. 31 Edition (2001)

4. Ross, S. : A first course in probability, Pearson Education Publishers, Delhi. 6th

Edition (2003)
2. seifea Rives wiewid 37 fofF

Platform
1. https://mathworld.wolfram.com/topics/Probability.html|

2. http_s://stattrek.com/grobabilig/probabilig-mles.aspx?tutorial=AP

Weblinks
1. httgs://www.vourube.com/watch?\=mrCriquvéU&Iisl=PLbMVggViSnJOW0\thGO-K-vI-waRmm3C

2. https://onlinecourses.swayam2.ac.in/cec21 ma02/preview
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Part A Introduction

Program: Certificate Class’: | Year: Session:
B.A./B.Sc.1 | 2021 2021-2022
Subject: Statistics
1 | Course Code SI-STAT2T
2 | Course Title Probability and Probability Distributions (Paper - 2)
3 | Course Type (Core
Course/Elective/Generic Core Course
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have had the subject
Mathematics in class 12",
5 | Course Learning outcomes The main objective of this course is to acquaint

(CLO)

students with basic concepts and applications of probability
and probability distributions. This will enable the student to
develop and analyse probabilistic models in real life
situations.
At the end of this course students will gain knowledge
related to,
I. Concepts of random experiment, probabilities of
operations on events, conditional probability, Bayes
theorem and their applications.

| 2. Random variable, distribution function, expectation and

generating functions

3. Concept of discrete and continuous probability
distributions including expectations and moments
6 | Credit Value Theory - 4

7 | Total Marks

Max. Marks: 25+75

I Min. Passing Marks:33

Part B- Content of the Course

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

L-T-P: 2-0-0

Unit Topics

No. of Lectures

I,

Probability and its applications

Elements of probability

1.1 History of Probability and Indian context

1.2 Random experiment, trials, outcomes, sample
points, sample space.

1.3 Events, exhaustive events, favourable events,
equally likely events, mutually exclusive
events, independent events

1.4 Mathematical and Statistical definitions of
probability with their limitations

1.5 Axiomatic approach to probability

Laws of Probability

2.1 Addition law of probability

2.2 Conditional probability

2.3 Multiplication law of probability

2.4 Total probability theorem

2.5 Bayes theorem

Cor- &

10
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Random variables and related functions with
properties
1. Random variables
1.1 Definition with examples
1.2 Discrete and continuous random variables
1.3 Distribution function
1.4 Probability mass function, probability density
function and their properties
1.5 Joint, marginal and conditional probability
distribution functions
1.6 Independence of random variables

II 2. Mathematical expectations 15
2.1 Definition and its properties
2.2 Addition theorem of expectations
2.3 Multiplication theorem of expectations.
2.4 Mean and variance of linear combinations of
random variables
3. Generating functions
3.1 Moment generating function
3.2 Cumulant generating function
3.3 Probability generating function
3.4 Characteristic function (concept only)
Theoretical discrete distributions, their properties and
applications
1. Uniform distribution
2. Bernoulli distribution
3. Binomial distribution
4. Poisson distribution
I 4.1 Poisson distribution (as limiting form of 15
binomial distribution)
5. Negative binomial distribution
6. Geometric distribution
6.1 lack of memory property of geometric
distribution
7. Hyper-geometric distribution
Theoretical continuous distributions, their properties
and applications
1. Rectangular or uniform distribution
2. Normal distribution
3. Gamma distribution
4. Beta distributions
¥ 4.1 First kind IS
4.2 Second kind
5. Exponential distribution
5.1lack of memory property of exponential
distribution
o 'S’ )_o’)_,\ ) .
%0‘*&3 e Baon® 7 11
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Keywords/Tags: Probability, Bayes theorem, Random variables, Generating functions,
Mathematical expectations, Binomial distribution, Poisson distribution, Geometric
distribution, Negative binomial distribution, Hyper-geometric distribution, Normal, Gamma, Beta.

Exponential distribution.

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
Text Books :
1.  Goon A. M., Gupta, M. K. and Dasgupta, B. : “Fundamentals of Statistics”, Vol. - I,
World Press, India, 8" Edition (2005), Reprint (2008).
2. Gupta, S. C,, and V. K. Kapoor : “Fundamentals of Mathematical Statistics”. Sultan
Chand & Sons, New Delhi, India, 11" edition (2002), Reprint 2015

3. Gupta, S. P. : “Statistical Methods”, Sultan Chand and Sons. 31 Edition (2002)
4. Medhi, J. : “Statistical Methods”, Wiley Eastern Ltd. 3" Edition (2006)
5. Mukhopadhya, P. : “Mathematical Statistics”, New Central Book Agency. Pvt. Ltd.

Kolkata. 2" edition (2005)
6. Shastri, V, Pathak, A. and Shastri, R. : “s=7 wiferdw fr=3v0”, Ram Prasad & Sons,

Bhopal. 2" Edition (2009)
7. Shukla, S.M. and Sahay, S.P. “wifer#i % firgr”, Sahitya Bhawan Publications. 31
edition, 2008
8. Singh, S.P. : “wiflegf ¥ fagra @@ =w@en”, S. Chand and Company, New Delhi, 1 Revised
Edition (1978), Reprint (2018)
Reference Books:
1. Bhat, B.R. : “Elements of Modern Probability Theory”, New Academic Science Ltd. 4
Edition (2018)
2. Hogg, R.V. and Craig, A.T. : “Introduction to Mathematical Statistic”, Macmillan
Publishing Co. Inc. New York. (1978)
3. Mood, A.M., Graybill, F.A. and Boes, D.C. : “Introduction to the Theory of
Statistics”, McGraw-Hill Education (India) Pvt. Ltd. 3'¢ Edition (2001)
4. Ross, S. : “A first course in probability, Pearson Education publishers™ , Delhi. 6%
Edition (2003)
2.Suggestive digital platforms web links
Platform
1. https://mathworld. wolfram.com/topics/Probability.htm|
2. https://stattrek.com/probability/probability-rules.aspx2tutorial = AP

Weblinks
1. https://www.youtube.com/watch?v=mrCrieqJv6 U&list=PLbMVoe ViSnIQWowhOGO-K-v[-
bwRRmm3C
2. _hups:/onlinecourses.swavam2.ac.in‘cec2 ma02/preview

Suggested equivalent online courses: ----

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 25marks University Exam (UE) 75 marks

Internal Assessment : Class Test 15
Continuous Comprehensive | Assignment/Presentation 10
Evaluation (CCE):25
2\
cef . .5'?.0 =
Q 2.9 A
@fo\ D R an ) 12

v
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External Assessment :
University Exam Section:
75

Time : 02.00 Hours

Section(A) : Three Very Short
Questions (50 Words Each)
Section (B) : Four Short
Questions (200 Words Each)
Section (C) : Two Long
Questions (500 Words Each)

03 x03=09

04 x09=236
02 x 15 =30 Total 75

Any remarks/ suggestions: -----

2 Q gl
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2. & F-TT(area property) FT T FIJ g0 TEHT d2T
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1. DeCoursey, W.J. “Statistics and Probability for Engineering Applications With Microsoft®
Excel”, Newnes Publications, London, UK, (2013)

2. Gupta, S. C,, and Kapoor, V. K. “Fundamentals of Mathematical Statistics”. Sultan Chand &
Sons, New Delhi, India, 11" edition (2002), Reprint 2015

3. Gupta, 8. P. : “Statistical Methods”, Sultan Chand and Sons. 31 Edition (2002)

4. Moore, D.S., Notz, W.I. and Fligner, M.A. “ The Basic Practice of Statistics”, W. H. Freeman
and Company, USA, 8" Edition (2017 )

5. Quirk, T. J., Quirk M. H. and Horton, H. F. : “Excel for Physical Sciences Statistics™, Springer
International Publishing Switzerland. 1* Edition (2016)

6. Shastri, V, Pathak, A. and Shastri, R. : “3g ®if&rfir f3wur, Ram Prasad & Sons, Bhopal.
2" Edition (2009)

7. Shukla, S.M. and Sahay, S.P. : “Hifea=1 % f&zT=a", Sahitya Bhawan Publications. 31% edition,
2008

8. Siegel, A. F. : “Practical Business Statistics”, Academic Press publications, USA, 7" Edition
(2016)

9. Singh, S.P.: “"if&a#T % g U =1@g”, S. Chand and Company, New Delhi, 1* Revised
Edition (1978), Reprint (2018).

2. seifia RiSee wiewht a9 fiF

TR

1. https://mathworld.wolfram.com/topics/Probability.htm|
2. https:/stattrek.com/probability/probability-rules.aspx?tutorial=AP
a9 fo=
1 m@//www.voutube.com/watch?v=mrCriquvGU&list=PLbMVogViSnJOWowhOGO-K-vl-waRmm}C
2. https://onlinecourses.swayam?2.ac.in/cec2] ma02/preview
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Part A Introduction

Program: Certificate Class™:

B.A./B.Sc. 1 2021 2021-2022

Year: Session:

Subject: Statistics

1 Course Code SI1-STAT2P
2 | Course Title Hands on fitting of Standard Probability Distributions
( Paper 2)

3 Course Type (Core
Course/Elective/Generic
Elective/Vocational/.....)

Core Course

4 | Pre-requisite (if any)

To study this course, a student must have had
the subject Mathematics in class 12th

5 | Course Learning outcomes
(CLO)

On completion of this course, learners will be able to:

Practically fit standard probability distributions for given
data and compare them with the observed empirical
distribution.
Further, the student will be individually exposed to and
handle real life data related problems through: Excursion/
Lab Visits/ Industrial training/ Survey/Data
Collection/Model.

(=

Credit Value

Practical-2

7 Total Marks

Max. Marks: 25+75 | Min. Passing Marks:33

Part B- Content of the Course

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

L-T-P: 0-0-2
Unit Topics v | No. of Lectures
Fitting of discrete probability distributions ‘
1. Fitting of binomial distribution for given » and p
2. Fitting of binomial distribution for unknown parameters
I 3. Fitting of Poisson distribution for given value of (5

parameter

4. Fitting of Poisson distribution for unknown parameter
5. Fitting of negative binomial distribution
6. Fitting of hyper-geometric distribution

Fitting of normal distribution

1. To identify nature of different discrete and continuous
probability ~ distributions from their probability
distribution curves with change in parameter values
from their graphs

II 2. Fitting of normal distribution using area property when 5"
parameters are known.

3. Fitting of nermal distribution using area property when
parameters are unknown

4. Fitting of normal distribution using ordinates when
parameters are known.

@0{\6“33‘{ 3 ’)_%"5'201;’8&,6)
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5. Fitting of normal distribution using ordinates when
parameters are unknown

Note: All practical will be based on the theory syllabus and preferably performed on MS-
Excel.

Keywords/Tags: Binomial distribution, Poisson distribution, negative binomial distribution. hyper-
geometric distribution, fitting of distributions, Normal distribution, fitting of normal
distribution

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

Text Books :

1. DeCoursey, W.J. “Statistics and Probability for Engineering Applications With Microsoft®
Excel”, Newnes Publications, London, UK, (2013)

2. Gupta, S. C., and Kapoor, V. K. “Fundamentals of Mathematical Statistics”. Sultan Chand &
Sons, New Delhi, India, 11" edition (2002), Reprint 2015

3. Gupta, S. P. : “Statistical Methods”, Sultan Chand and Sons. 31 Edition (2002)

4. Moore, D.S., Notz, W.I. and Fligner, M.A. “ The Basic Practice of Statistics™, W. H. Freeman
and Company, USA, 8" Edition (2017 )

5. Quirk, T. J., Quirk M. H. and Horton, H. F. : “Excel for Physical Sciences Statistics”, Springer
International Publishing Switzerland. 1% Edition (2016)

6. Shastri, V, Pathak, A. and Shastri, R. : g giferfig ﬁ{:m"ﬂ Ram Prasad & Sons, Bhopal.
2" Edition (2009)

7. Shukla, S.M. and Sahay, S.P. : “®if&T#T ¥ f&rgT=a", Sahitya Bhawan Publications. 31 edition,
2008

8. Siegel, A. F. : “Practical Business Statistics”, Academic Press publications, USA, 7" Edition
(2016)

9. Singh , S.P. : “giferdt ¥ g ug qgrL”’, S. Chand and Company, New Delhi, 1** Revised
Edition (1978), Reprint (2018).

Suggestive digital platforms web links
Platform
1. https://mathworld.wolfram.com/topics/Probabilitv.htm]

D httgs://stattrek.com/grobabiIig/probabilig-rules.aspx?mtorial=AP

Weblinks
1. hnps://www.voutube.com/walch?\=mrCriquv6U&Iisl=PLbMVogVi5nJOWowhOGO-K-v]-wa Rmm3C

2. https://onlinecourses.swayam?2.ac.in/cec21 ma(02/preview

Suggested equivalent online courses: ------—-

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks

Class Interaction /Quiz 10 Viva Voce on Practical 15

N,
@) D\“Cséﬂ){%i& R ‘ 15
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Attendance 5 Practical Record File 10

Assignments (Charts/ Model 10 Table work / Experiments 50
Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

TOTAL 25 75

Any remarks/ suggestions: = ------—-

S I '7,‘3'5'102\ ;
Do e @ aeei)
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Department of Higher Education, Govt. of M.P.

Syllabus as per Double paper pattern of U.G. Classes Under Annual Scheme
As recommended by Central Board of Studies and approved by the H.E. the Governor of M.P.

Effective from Session 2021-2022

Class/®arn B.Sc./d v
Year/ad Second/ &
Subject/fasa Statistics/ wiferdt
itle of the paper/ Statistical Inference /

U= g @Dl aiReea fed

Paper /%24 93 First / gom

Maximum Marks : 40 B aH I[P : 40

Particular/ﬁ'a\“’T

Unit-I Theory of Estimation

Definition of a random sample, Parameter and Statistic, Concepts of point and
interval estimation, criterion of a good estimator: Unbiasedness, Consistency,
efficiency and sufficiency; Mean square error of an estimate, Method of maximum
likelihood estimation. Cramer - Rao inequality and its applications confidence interval.
Ancillary statistics, completeness, Rao-Blackwell theorem, different methods of
estimation and their properties.

Definition and concept- asymptotic efficiency, prior and posterior distributions, loss

function, risk function and minimax estimator, Bayes eatimator.

@tf

/A

SHE—1 | INHaT B NG
T ATgRed uiaed B R, yree T wiae, Reg Td SR el B
STIROMY, U A e B HIUGUS: A, |, <eraT g uaiwdr | U
aTeed E A it R | St e e fAfd, IER—<1d ARG e
favaTeaT SiaRTd § 3B SIHAT |
FEOH AHS , ], I—id I T, e @ = faftet g See T
q&wﬁ@mm—mwﬁam,@aﬁ@mﬁw,mﬁwmﬂ
e, ARG P, ao1 HAD |

Unit-11 Testing of Hypothesis

Concept of Test of Significance, Null and alternative hypothesis, Simple and composite
hypothesis. Type I and II errors, Critical region and level of significance. One and two

alled tests, Neymann Pearson lemma for construction of most powerful tests for simple

ub%TMﬁ AL %@\\3 %5//0\ Hm
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null versus simple alternative for the parameters of Binomial, poisson and Normal

distributions. Likelihood ratio test, Likelihood ratio test for for sing £ mean.

Definition- Random and non Random tests, similar and unbiased t :st.

SHIR—2 | URGEIAT TeTor:
HAAHAT GRAETOT P MRIRONG, YT TAT IHfoqds URBT, R Td HYad IR,
veH U4 fgdi ueR &) Ffedi, ifde as qen wefear wR | ted @ fRyes e,
fgus, @<l T YT §TA @ UTEel & ford WRA Y RGBT B ey e
Ipfousd RGBT &) Faifrs &7 TRerol P o1 vg F9 eRas yafieT | |\
U GV, Uehel e Bq AT IUTd URIE |

(— TGB® U4 UGB v, TR a1 M= o |

Unit-IT1 Non parametric Tests

Order statistics:  Definition, distributions of single, joint ai.i marginal density
functions. Advantages and disadvantages of non-parametric mcihods. Run test for
randomness, sign tests for univariate and bivariate distribution. Wilcoxon's signed
ranked test for univariate and bivariate distribution, Mann-Whitney U test, Wald-
Wolfowitz run test, Median test (Applications only).

Kolmogrov- Smirnov- Two sample test, Wald’s SPRT and its properties and their OC
and ASN functions.

SHIE—3 | IUTAferd TEToT

A ufdesiern oM den 9 Udhdl, Hga a1 SUId O Hotd | 3mTaford
faftrl & o iR B | IgREaeRY & for) R wervr, Toher qe fg—aR deq &
ford s 9eror, Toe qen ff—oR 929 & ford Rswaas o1 St faes wewr, AF-
flgel U wRieror, aies— dIHhIdcH I URFIRT GRIeT0T, ARIST Uo7 (Haet Suam) |
BIHNRIG— ReRaa— g ufiest weror, arces v diamRE (SPRT) &R s69a [0

d1 I OC T2 ASN %o |
Unit-IV Sampling Distribution

Sampling distribution of a statistic, definition of standard error and some examples.
Sampling distribution of sum of binomial and poisson variates. Sampling distribution of
mean of normal distribution. Derivation of Chi-Square, Student's t, Fisher's t and F
distributions with their properties, relation between Chi-Square, t and F.

$PIE—4 | URETE ¥ : U ufieeis &1 ufoagq deq, vaifda e o ol e o
gfeaae de, 18 a9, e of a1 fheR & o U9 2 §edl 31 gl an S

0T | T3 T, WCST Of QT & §ed B g HIY |
Unit-5 Large Sample Tests:

Test of significance of single proportion, z-test of significance for single mean and for
difference of means.

Small Sample Tests: t- Test for single mean, and difference of means, paired t-test, F-

- =" cra—
Y- b. \5\\°\ S5 Taiens N YT
b)%7 ’zi/ ‘u %V\/\ %\\\\:.m
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test for equality of population variances. Conditions for the validity of Chi-square test for

goodness of fit, test for independence of attributes (Contingency table). Fisher's Z-

transformations and their applications.

SHIE—5 | gEa wfoge oeror

TRIETOT |
g wfrest oeror

T AU & ford arefear uieqor, wredi & A del Ydbel Al & fordy z wmefean

Uehel Hed Ud A1l & R @ forg ¢ arefesar uieror, w9 « wieqor, Al yaRort o
A @ ford ¢ ueol, i geoar & ford 18 vt wdieror &Y Jerar o, on @
TG @ o wieror @rieTaar arefl), fFeR @1 2 SUTRe 9 SHS S |

Suggested reading :-

1. P. Mukhopadhaya, "Mathematical Statistics", New Central book agency,
Calcutta.

2. AX. Goon, M.K. Gupta and Das Gupta, "Fundamentals of Statistics", Vol.-II,
World Press, Calcutta.

3. J.N. Kapur and H.C. Saxena, "Mathematical Statistics”, S. Chand and Co.

b

S.C. Gupta and V.K. Kapur, "Fundamentals of Mathematical Statistics", Sultan
Chand and Co.

B.L. Agrawal, "Basic Statistics", New Age Publication.
ch-,y- vxzoky& lkaf[;dh; fof/k;ka ,0a vuqiz;ksx] U;w ,t ifCysd’kuA

E. N. Nadar, "Statistics", PHI Learning

® N o

J. K. Goyal and J. N. Sharma, Mathematical Statistics, Krishna Publications.

Note:-

In two paper system there will be 10 marks for continuous comprehensive evaluation (CCE).
( 10 marks for after first three months and 10 marks for after six months) There will be two
theory papers each of 40 marks. Each of the question paper will contain short answer, long
answer and objective type questions. For private candidates each theory paper will be of 50
marks. For both private and regular candidates practical examination will be of 50 marks.
Practical based on both the theory paper.

Are— fB—ue gz gomel ¥ fafda fenffal & ford 10 of@r &1 onidRe Jear®a (10 3id
SATAS Td 10 36 BATE) & AT 40 P @ JgFIdd al TH—UF &R [[FHH g I,
&Y IR T9 aegee U B WA | Wt el & fod u”e uee uF 50 3t
&1 B | U fval & ford 50 sidT @ uraifte uder B | S fRafda od Rl
fenffat & o srfvard &nfi | uaifiie oRien vem w9 fdi Sgifde U o3 & R W
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Department of Higher Education, Govt. of M.P.
Syllabus as per Double paper pattern of U.G. Classes Under Annual Scheme

As recommended by Central Board of Studies and approved by the H.E. the Governor of M.P. Effective from

Session 2021-2022

Class/®&T B.Sc./a.uH—l.
Year/a¥ Second / f&d™a
Subject/fawd Statistics/ Tifteaa!
Title of the paper/ Sampling Techniques/
bkl gfarer e
Paper /91 93 Second / &I
Maximum Marks : 40 3fYPpaH 3P : 40
Particular/fa'aTUT

Unit-1 Sample Survey :

Concepts of population and sample, need for sampling, steps in a sample survey,
principles of sample survey, sampling and non-sampling errors, requirements of a

good sample, complete census v/s sample survey. Limitations of sampling.

et aeTor :

fte v ufrest @ srawmon, gt @ navgean, ukiee qaerr @
=RoT, wfrey wdeor & Rigrd, swfieee vd fdega Ffedl, b 3
yfest @ Auevs, qof GromT g9 wfeel |deror, uferde @l | |

Unit-11

Simple Random Sampling :

Definition of simple random sampling, Simple random sampling with &
without replacement. Unbiasedness of the sample mean, mean square error of the
sample mean, merits, demerits and limitations of simple random sampling,
confidence limit, size of sample for specified precision, simple random sampling by
attributes.

Probability proportional to size sampling with and without replacement, the Hansen-

Hurwitz and the Hovitz — Thompson estimators.

ShIe—2

& Argfme e
R AgRed uiaeE o gl TRRene e g gfiRems e
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¥l ATgfed ufaae, ufesl A dl ST, glagel A & A
gfcrera= |

gfereenue afed dem feRernes fed ufcee € bR & Wiiddr
U # | 270 Bfdca a2 sIfdcol ATRId & 3MTHeld |

Unit-II1

Stratified Random Sampling :

Definition and advantages of stratified random sampling, proportional
allocation, optimum allocation, cost function, comparison of stratified random
sampling with simple random sampling without stratification, proportional allocation
versus simple random sampling, Neyman allocation versus simple random sampling.
Gain in precision due to the stratification.

Fixed effects model (Two-way classification), random and mixed effects models (two

way classification with equal observation per cell.)

Tﬂﬁﬁﬂ‘l‘g’fﬁiﬁﬂﬁﬂﬂ?:
e, arTd wad | e R & Rl Agfed uikrerd & o
wWRd agfes ufdaaa 4, guide Fgad M W Agfod
gfereE, 99 egoad e fiwg  omguifae faed, 99
I e fieg WRa argRes uRedT | WRY & $RY ggar |
o |
ﬁwmﬁﬁ(@—mﬁwﬁm}m@m@ﬁ%wﬁaﬁ
(fg—amft aeftecor FaM Jeor ufar — Siftea)

Unit-1V

Systematic Sampling :

Definition, linear systematic sampling, Circular systematic sampling, mean and
variance of a systematic sample mean, comparison of systematic sampling to simple
random sampling, systematic sampling versus stratified random sampling,
stratified random sampling versus simple random sampling for a population with
linear trend, merits and demerits of systematic sampling.

Concept of two- stage and multistage sampling.

TG4
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AT BT ALY UG YERUT, Hhodg Frad & ol 9 Ageod gfaaaT
J, Hag uRragd faeg waRd agfes wfoagd, Y& ygica & A
T & fow wRa ugfes dlem fovg Wwa  aghes
gferera=, Aeg gikadd @ 07 QY|

fg — =xo1 Ud 9g =xv1 gfedd @1 STauRem |

Unit-5 Ratio Method of Estimation :

Definition, bias of ratio estimate, expected value of ratio estimate for first
approximation under simple random sampling without replacement, variance of"
ratio estimate for  first approximation under simple random sampling without
replacement.

Regression Method of Estimation :

Definition, simple regression estimate. Determination of beta, expected value of
regression estimate for first approximation under simple random sampling without
replacement, variance of regression for first approximation under simple random
sampling without replacment.

Concepts of orthogonality and balance, BIBD.

ShIS—5 | ATHAT D UTd fafer

qRMTYT, SO SiTderd &) JAMFRY, e afeed @ fod g
STbele BT T A URRegs ¥Rd WRel argfeed ufdaad @ e,
yo WfHded & fo oMU boid & WERYT  gfeRermod  jfed
W Agleed ufraas & a8d |

Mpe B gAY fafe -

qRYTST, TRe AT aATheld, dieT & AM &1 fiRel, gom df~ide
& R GHIA AMHed HT TG WM UfARIgd (3 WXl ATgeBd
e @ dgdl uuE Ifeced @ fol WHBEE Mdhad B TERUl
gRrege MR Wd arghed yfaaad @ a8d |

Afeaes T Agferd Pl AR, .33 AlST (BIBD).
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Suggested reading:-

1. P.V. Sukhatme, B.V. Sukhatme, S. Sukhatme and C. Ashok : Sampling theory of
survey with applications, ISAS Publications, New Delhi.

2. W.G. Cochran : Sampling Techniques, Wiley Publishing.

3. S.C. Gupta and V. K. Kapoor : Fundamentals of Applied statistics. Sultan
Chand and Co.

4. D. Singh and F.S. Choudhary : Theory and Analysis of sample survey and
design, New Age Publishers.

5. AM. Goon, M K. Gupta and B.D. Das Gupta : Fundamentals of Statistics Vol. II,
World Press, Calcutta.

Extra references:

1. Arijit Choudhary : Essentials of Survey Sampling, PHI Learning.
2. P. Mukhupadhyaya : Theory and Methods of Survey Sampling, PHI learning.

Note:-

In two paper system there will be 10 marks for continuous comprehensive evaluation (CCE).
( 10 marks for after first three months and 10 marks for after six months) There will be two
theory papers each of 40 marks. Each of the question paper will contain short answer, long
answer and objective type questions. For private candidates each theory paper will be of 50
marks. For both private and regular candidates practical examination will be of 50 marks.
Practical based on both the theory paper.

Are— fg—ue o= yumen # frafia fenfidt @ o 10 sl 1 iARS qeada (10 3®
A% Td 10 3 TAEY) B A 40 BT B JgIad a TF—7 81 KT oY Sanig,
& Sy @ axgfe wee qB ORiT | e el & ol aRe w9 50 3l
H1 BN | U fAwdl @ o) 50 3l @ wraifie wenm Brf | & Faf wd s
faenfoif & o arfvard &rfi | araifires aen vem w9 faeiia dgifde U o & SR W

B | \(\é%’u\/,wc\
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Department of Higher Education, Govt. of M.P.
Syllabus as per Double paper pattern of U.G. Classes Under Annual Scheme

As recommended by Central Board of Studies and approved by the H.E. the Governor of M.P. Effective from

Session 2021-2022

Class/&&T B.Sc./d1.Ta—.
Year/ad Third / g
Subject/flasa Statistics/ TR
Title of the paper/ Applied Statistics /
e T B EIRG Rkt
Paper /U%d 43 First / 9219
Maximum Marks : 40 e 3 : 40
Particular/fAavor
Unit-1 Vital Statistics: Introduction, uses of vital Statistics, methods of obtaining vital Statistics:

Registration method, census method. ‘
Measurement of Mortality: Crude death rate, Standardized death rates, Age specific
death rates, with their retative merits and demerits. Infant Mortality rate. Complete life
table and its main components, Uses of life table.

Demographic data from census, registration, NSS other surveys, their limitations and

Uuses.

SHIE—1

faferdt: asfteswor fafer, Saeror fafy |

T X1 B A : SRINT g &%, TG 9 o), Y ffdre g a) we e
<l AfEd, R 90 <) | Sl Siaw aRol dor SEe R’ ued, Sigd 9Ro @
SYANT | ’
SO & SHMGHIT ATHS, Ui, TL.UE.TH. (NSS) 9T 30 Gaefol, I
A vd ST |

Unit-11

Stationary and stable population, Lotka and Dublin’s model for stable population. -
Central mortality rate, force of mortality.

Measurement of Fertility rates: Crude birth rate, age specific birth rate, general
fertility rate, total fertility rate, with their merits and demerits.

Measurement of Population Growth rates: Crude rate of natural increase and Pearle’s

vital index, Gross reproduction rate (GRR), Net reproductlon rate (NRR).

M\\ %\‘/’%nﬁ %;;/\”\ Sf—
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T, gIT & |

AR =i EY W : orera o a%, oy FIRe O SR, MR SRl R, Bl
IARAT X, SFIPB T &Nl AR |
mq@mzﬁrw:mﬁaﬁaﬂamawmmaﬂw
FABIB, Fhd o X, Y& IS R

Unit-III | Index Numbers: Introduction, definition, Problems in constructing Index numbers,

Price , quantity and volume relatives, Link and chain relatives, computation of index
numbers: Laspeyre's, Paasche’s, Marshal Edgeworth’s and Fisher’s index numbers;
chain base index number, criteria of a good index number, cost of living index number.
Methods of standardization of scales and tests, Z- scores, standard scores, T-scores,
percentile scores, intelligence quotient and its reliability of test scores and its

determination.

SHE—3 | GEHH : VIREEE], U, ARG T § Y WA, e, A 9o
Shaw fHafs &g gEeis |

q9Eol T AiE @ eI 3 A, Z - R, AR, T — WK,
Ww,g@waﬁmaﬁ?mm@mﬁmqﬁmm?®mw
feqeiadr qen g9 MR |

Unit-IV | Time series : Introduction, components of time series, mathematical models for time

series, Uses of time series, measurement of trends : Graphical method, Method of
semi averages, Method of moving average, Method of least squares. Growth curves
and their fitting. Modified exponential curve and its fitting. Methods of determination

of seasonal variation.

SFE—4 | PN YRCTa, FreEcl & ued, sl & TR o, $ra sof Ed
Wiﬂf?ﬁﬁ@aﬂw:ﬁimﬁfﬁﬂé—wﬁhwﬁfﬁ
waﬁﬁ@rlﬁmwammmlwmﬁmmwwm
o | Al aRad @ AA P fafer |

Unit-5 Demand Analysis : Introduction, Definition of demand and supply, laws of supply

and demand, price elasticity of demand, price elasticity of supply, types of data
required for estimating elasticity. Pareto’s law of income distribution, curve of
concentration (Lorenz curve and estimation of elasticity from time series data) log
normal distribution. ‘

General linear model, ordinary least square and generalized least square method of

estimation, concept of multi-collinearity,

ST TATOISUT. SRATAT, AT U4 MY @) URWII, AT Td Sgfd @ e, At @
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Suggested reading Book’s :-

1. Mukhopadhyay, P. : Applied Statistics, new Central Book Agency Pvt. Ltd.,
Calcutta.

2. Srivastava O.S. : A Text Book of Demography, Vikas Publishing House, New
Delhi.

3. Goon AM., Gupta M.K. and Das Gupta B. : Fundamentals of Statistics, Vol. 11,
World Press, Calcutta.

4. V. K. Kapoor and S. C. Gupta : Fundamental of Applied Statistics, Sultan Chand
and Co.

5. Chatfield, C. : The analysis of Time Series , Chapman and Hall.

Note:-

In two paper system there will be 10 marks for continuous comprehensive evaluation (CCE).
( 10 marks for after first three months and 10 marks for after six months) There will be two
theory papers each of 40 marks. Each of the question paper will contain short answer, long
answer and objective type questions. For private candidates each theory paper will be of 50
marks. For both private and regular candidates practical examination will be of 50 marks.
Practical based on both the theory paper.

dre— fa—ue g3 womel # fafaw et & R 10 sfer @1 aiaRe geared (10 si®
ARG T 10 3P BAE) & T 40 3fdN & AGAP T Fe9-97 eFT I8 oY Sy,
< SaRIY 9 RGeS e U8 WA | <areard) el @ R uie ue u 50 37
BT BT | URAfe fawal & ford 50 afmr &Y urifes oden &nfi| o fafia ud e
faenfial & for aifvart el | urfires W wem vd fady Vg we o & R W
gl |
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Department of Higher Education, Govt. of M.P.
Syllabus as per Double paper pattern of U.G. Classes Under Annual Scheme

As recommended by Central Board of Studies and approved by the H.E. the Governor of M.P. Effective from
Session 2021

2022
_Sm’ il |
M ,
Subject/fRwa Statistics/ ifteat

itle of the paper SQC and Design of Experiments /
i 14 8 s
Pepar /7 T3
W .

Particular/ﬁa'\"ﬂ

Unit-I General theory of control charts, causes of variation, process and product control, 36 —
control limits. Control charts for variables : X and R charts. Criteria for detecting lack
of control in X and R charts. Control charts for attributes: p, np and ¢ charts,
applications of ¢ chart. ;

—1 Wﬁaﬁ%w%@ﬁmzﬁmﬁﬁﬁwwwm
30— AT Wlaﬁa‘)ﬁﬁ'ﬁﬁma}éia‘ﬁmm‘é | % e R el ¥ f @ 3R Al
aﬁ%mmlgvﬁiﬁmmawaﬁ p, np T C | C A & |

e
Unit-II | Principles of acceptance sampling, definition of AQL, LTPD, Producer’s risk,
Consumer’s risk, AOQL, LTPD, ASN, ATI and OC curves. Single and double

sampling plans for attributes and variables, Sequential sampling plan.
Concept of reliability, failure rate and reliability function reliability of series and

parallel systems and other simple configuration.

P2 | W uad @ g ¢ AQL, LTPD, AT @ oiRaw, SUdET Bl S, Aoq, LTRD,

ASN,ATlaaTocaEﬁﬁﬁQﬁﬂﬂmlWﬂmﬂﬁiﬁmmwmmﬁm,
FpiaE TR G |
@%M _ CIRCEEHEIRCIRE IEGEAE L
) ! mt—III/? Analysis of Variance
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Definition of different terms, one-way classification and two-
one observation per cell and two

fixed effect model). Analysis of ¢

way classification with
-Way classification with m observations

per cell (for

ovariance with one way classification

, Estimatio
RBD, efficiency of RBD relative to CRD.
ITAIT &Y Sifeperr o T g
ASFBBROL, G TNT oy eyl

observation in LSD, Efficiency of LSD relative to CRD and RBD.
Factorial experiments, advandages of factorial experiments 22 and 23 designs, main

and interaction effects, contrast. Definition of confounding Complete and partial
confounding,

Multivariate normal distribution, Mahalanobis-D? and Hotelling’s T2 (without proof)

and their applications and properties (without proof).

TPE-5 ﬁﬁaaﬁaﬁmmaﬁmamﬁ?éw,ﬁ%ﬁaﬁaﬁmmﬁwgﬁ
WWWW@WI%ﬁaﬁmaﬁamﬁm@.amw.
SIS @ o H | ,.
SESUIST WART: IESUEHT TAT & o, 22 997 23 RS AMABT, Ja gora
AT S AT YT, T feaiy | o, goiviRer qer anfie e 49

IR WA FTH, FETeriiad D*Ud grefelt — T2 oy aefer (R ageuRy) od
SIH ST o or (R geafy) |

Books for References -
1 Duncan AJ. (1974) : Quality Control and Industrial Statistics, IV Edition,
Taraporewala and Sons.

2 Montomery, D.C. (1991): Introduction to the Statistical Quality Control, IInd
Edition, John Wiley and Sons.

3 S. C. Gupta & V. K. Kapoor : Fundamentals of Applied Statistics, Sultan
Chand & Co. . - Y\nv ‘z‘\l\
4. D.C. Montgomery: Design and Analysis of Experiments, John Wiley. 2 i

™ 5. M. Mahajan: Statistical Quality Control, Dhanpat Rai and Co.
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6. T.W. Anderson : An introduction to multivariate statistical analysis, John Wiley &
Sons.

Note:-

In two paper system there will be 10 marks for continuous comprehensive evaluation (CCE).
( 10 marks for after first three months and 10 marks for after six months) There will be two
theory papers each of 40 marks. Each of the question paper will contain short answer, long
answer and objective type questions. For private candidates each theory paper will be of 50
marks. For both private and regular candidates practical examination will be of 50 marks.
Practical based on both the theory paper.

dre— fg—ue o3 gomelt ¥ frafia it & o 10 il @1 siaRe geaea (10 3@
SHIRTD T 10 3iF BAR) B QI 40 JH B JgIAH & -9 B R o7y Sy,
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