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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 2019-2020

Class/®&r B.Sc./diga—.
Year/ay First Year/ vem
Subject/fdwg Statistics/ ifesgay
Title of the paper/ Statistical Methods/
7 w3 B e wiRkerta R
Paper /9% Ux First / gey
Maximum Marks : 40 ¥ aH 3 : 40
Particular/fdavor
Unit-1 Statistics- meaning, definition and scope

Definition of statistics, importance, scope and limitations, Primary and secondary
data, Classification and Tabulation.

Graphical presentation-Histogram, Frequency polygon, frequency curve,
Cumulative frequency curve (ogive)

Diagrammatic presentation- Bar diagram, duo-directional bar diagram, two
dimensional diagram, Pie-diagram.

Measueres of central tendency: Requisites of ideal measure, arithmetic mean,
Geometric mean Harmonic mean and their merits, demerits. Median, Mode and their
merits, demerits. Partition values: Quartiles, Deciles and Percentiles , Determination

of median and mode by graphical method.

qifea— aref, aR¥T ud &

iRk & uRwTeT, Wed, &3 vd WG | mfie vd fgdae awe | arftever v
AR |

Rg¥en yedls : smafes, smafta agw, onaf am, Werlt smafd @ (dRo
R week : Tvs fom, RBfkwn gve R, Bfd e, o fe

R[AG—Ted T S8 U Q¥ | AfHF, Jgaid IR SHb ORI | e qeu—
=Iqeie, W@WIH@U&T@?WWWWWI

M o OT%/@)B

‘ W b \°l
LT %‘1 W M\“\\‘




Qrwrh

H.b)

©

Unit-11

Measures of Dispersion, Skewness and Kurtosis :

Requisites of ideal measure. Range, Quartile deviation, Means deviation, Standard
deviation and their merits, demerits. Root mean square deviation and its relation with
standard deviation. Various formulae for calculating Variance, variance of composite
series, coefficient of variation. Moments: moments about mean in terms of moments
about any point and vice-versa. Properties of moments, Cumulants, Karl Pearson’s Beta

and Gamma coefficients, Sheppard’s corrections. Skewness, Kurtosis and their

measures.
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Unit-111

Bivariate distribution: Scatter diagram, Karl Pearson’s coefficient of correlation,
Determination of correlation coefficient. Spearman’s Rank correlation coefficient
(Repeated ranks also).

Curve fitting: Legendre’s principle of least squares, fitting of straight line, parabola,
power curve and exponential curve.

Regression: lines of regression and their properties.
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Unit-1V

Plane of regression, Properties of residual, Yule's Notation. Multiple and Partial
regression, Multiple and Partial correlation coefficients (For three variables only) and
their properties.

Operation Research: Different types of models in operations reaserch, their
contstruction and general methods of solution, simple linear programming (LP) model

and its graphical solution.
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Unit-5

Theory of Attributes: Class, Class frequencies, order of classes, consistency of data,
conditions for consistency of data, Independence of attributes, criteria for independence
of attributes. Yule's coefficient of association, coefficient of colligation.

Official Statistics: Present official statistical system in India relating to population,
agriculture, industrial production, trade and prices, method of collection of official

statistics, their reliability and limitations.
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Suggested readings:-

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

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

3. S.D. Sharma - Operation research

S.C. Gupta and V.K. Kapoor, "Fundamentals of Mathematical Statistics", Sultan

Chand and Co.

B.L. Agrawal, "Basic Statistics", New Age. Publication.

Kanti Swaroop, M. Gupta - Operation research

T T Wer : wilRkeey & Rigr

D.N. Elhance — Fundamental of statistics.

R.K. Gupta - Operation research
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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. :
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- As recommended b

Department of Higher Education, Govt. of M.P.
Syllabus as per Double paper pattern of U.G. Classes Under Annual Scheme

y Central Board of Studies and approved by the H.E. the Governor of M.P. Effective from
Session 2019-2020

Class/@&l

B.Sc./dl Tl

Year/ay | First / S
Subject/fIT Statistics/ Sl
Title of the paper/ Porbability & Probability Distribution/
geq U3 BT NuD ifedT ©g wifiehdr §eH
\Paper yA'LSIRE! |Second/ fgeii
‘T\/Iaximum Marks : 40 3ifSrad 3 : 40 J
Particular/ﬁa"\’“T

‘Tjnit-l

Probability: Trial, event and sample space. Exhaustive events, favourable everﬂ
equally likely events. Independent events and dependent events. Mathematical and
Statistical definitions of probablility with their limitations. Axiomatic definition of
probablility, addition law of probability, conditional probability, and multiplication
law of probability, Baye's theoem (with proof).
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Unit-11

Random variable: Discrete and continuous random variables, Distribution functions
and their properties. Probability mass function, probability density function and their
properties. Joint, Marginal and Conditional probability functions. Probability |
generating function, characteristic function, Inversion Theorem. Stochastic
independence, Mathematical expectation and its properties, addition and
multiplication theorems of expectations. Mean and variance of linear combination of

random variables. Moment generating function, cumulants.
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Unit-III | Theoretical Discrete Distributions : Bernoulli distribution Binomial distribution,

Poisson distribution (Limiting form of Binomial distribution), Negative
Binomial distribution, Geometric distribution, Hypergeometric distribution and their
properties.
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Unit-IV | Theoretical continuous distribution: Rectangular or Uniform distribution, Normal

distribution, Gamma distribution, Beta distribution (First and Second kind),

Exponential distribution, Cauchy distribution and their properties.
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Unit-5 Bivariate Normal distribution — Marginal and Conditional distribution, moment

generating function, their properties and limitations (without proof). Cumulants of
Bivariate Normal distribution and their properties. Chebyshev’s inequality,
convergence in probability, Weak law of large numbers, Bernoulli’s law of large
numbers. Khintchine’s weak law of large numbers, Strong law of large numbers.
Central limit theorem — Lindeberg - Levy and De-moiver — Laplace theorem (With
proof).
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Suggested readings :-

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

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

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

4. S.C. Gupta and V.K. Kapur, "Fundamentals of Mathematical Statistics", Sultan
@; Chand and Co g g
3.L. Agrawal, "Basic Statistics", New Age. \d M/,B'\ﬁ
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6. E.N. Nadar, "Statistics", PHI Learning
7. IT93RR— Comprehensive Statistics
8. Arun Kumar and Alka Chaudhary, “Probability theory”- Krishna Publication

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.
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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 2020-2021

Class/aen B.Sc./d w4l
Year/ad Second/ f&i@
Subject/fasa Statistics/ ikt
itfe of the paper/ Statistical Inference /

g U Bl TiRzda ey

Paper /931 93 First / g

Maximum Marks : 40 fApad 3 : 40

Particular/fGa¥oT

Unit-1 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.

Do

SHE—1 | NHaT B RIGd
T UrgReE uied B aRkHT, yrae Td i, g Td SIRTd She o
STIROMY, TS A el B AIIGUS: A, ], Tera g valwar | Uh
e E A it R | aftrped ST anwer fafd, FER—Td AT e
forgaTeaT SiaRTd § $HP SIHAT |
FETTF MEHS , YU, VI—1H Il T, e @ Rt faftt wd s e T
TR T STEEIRET — o wqet gere, gfadt vd wEredd e, i wer S
Herd, <GHAIRIE BB, o1 NHAD |

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
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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.
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Unit-ITT Non parametric Tests

Order statistics: Definition, distributions of single, joint an: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.
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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.
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Unit-5 Large Sample Tests:

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

difference of means.

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

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

5. B.L. Agrawal, "Basic Statistics", New Age Publication.

6. ch-,y- vxzoky& lkaf[;dh; fof/k;ka ,0a vuqiz;ksx] U;w ,t ifCysd’kuA
7

8

. E. N. Nadar, "Statistics", PHI Learning _
. 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.
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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 2020-2021

Class/®&T B.Sc./AL.ug—l.
Year/a¥ Second / f&d™a
Subject/f[awd Statistics/ TReT®Y
Title of the paper/ Sampling Techniques/
U 93 ST MYD il aﬁ%
Paper /9% 93 Second / f&d™
Maximum Marks : 40 3fYpadq 3d : 40
Particular/faWT
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.

wfarest aeto :
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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.
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Unit-IIT

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.)

R argiees ufc=rdT :
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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.
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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.
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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.
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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/®eT B.Sc./d.Ta—4.
Year/ad Third / g&irg
Subject/ldwa Statistics/ HiRegenY
Title of the paper/ Applied Statistics /
TR U Pl qEIR® AR
Paper /924 U3 First / 9erq
Maximum Marks : 40 BT 3 : 40
Particular/fdavor

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
uses.

SHIE—1 | WD AR U, SHifbA B SUA, SHIfbe! GREH I RS B
faferat: dofievor fafey, Srrorm fafer

7Y )1 Bl A SRNET A &%, AT g oR, Iy R g a) we e T
<Nl A, Ry 907 <) 1wl Shas aofl den Sue [’ ges, Siad aRo &
IUIT |

SO & TAMGHIT ATHS, Ui, TIIE.TE. (NSS) T 30 G, ST
AT vd SR |

Unit-II' | 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 reproduction rate (NRR).
LY




)
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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.

SPE—3 | GEBH VRG], T, ARG <A 4 gYE WA, e, A qe
Shraw faats =g FEeis |
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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.

SPE—4 | BTN SCTa, Fresch & wed, el @ TR oFd, $1a soft Ed
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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,
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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.

Ae— fg—-ue o3 gomel § fafaw et & R 10 @ @1 anaRe geared (10 3®
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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

B.Sc/ &iga-—¥. |
M ,
Subject/fAwa Statistics/ wifteat

itle of the paper SQC and Design of Experiments /
it w1 8 sy
Pepar /5 T3
W P

ParticularfﬁT\"“T

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 WW%WWW%WWWWWW
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4 @ A | it @ R e A p, np W C C ¥ & FAT

I 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.
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RBD, efficiency of RBD relative to CRD.
I &Y sifperr 3 T g
AGTBBRL, G TRINT oy ey

s of Latin Square design. Estimation and analysis of one missing
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 T? (without proof)

and their applications and properties (without proof).
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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\ov (‘\4\
. 4. D.C. Montgomery: Design and Analysis of Experimepts, John Wiley. “A -
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.
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