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Department of Higher Education, Govt. of M.P.
Syllabus as per Double paber pattern of U.G. Classes under Annual Scheme
- As recommended by Central Board of Studies and approved bythe H.E. the Governor
of M.P. Effective from Session 2017-2018
Class/ae I B.Sc./dl.ga—, I
Yearfaf First / gepy |
Subiect/frey Statistics/ TRz ]
Title of the paper/ Statistical Methods/ J
nhii R wTRES faferay )
Paper /U U5 First / qerm ' ]
aximum Marks : 473 Ho piftrraw aiw 425 L!O j
) Particular/fqao7
[ Unit-T Statistics- meaning, definition and scope —[
\f_f_%g___,—- Definition of statistics, importance, scope and limitations, -Primary -and -secondary-  |—-
] R SR dafa, Classification and tabulation.
r . Graphical presentation-Histogram, Frequency polygon, frequency curve, cumulative
M\? frequency curve (ogive)
X rﬁ\{‘ ‘ Diagrammatic presentation- Bar diagram, duo-directional bar diagram, two
) \\\?’ dimensional diagram, Pie-diagram,
}%\() Measueres of central tendency: requisites of jdeal 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.
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Meusures E?Eispcrsion, Skewness and Kurfosjs - Il

Requisites of ideaj measure,

I
i

T T T UnitI Bivariae distribution: Scatter diagram, Kar) 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-IV [ Plane of regression, Properties of residual, Yule's Notation. Muitiple and Partia]

regression, Multiple and Panial correlation coefficients (For three variables only) and

their properties.
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Unit-5

Theory of Atiributes: 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.

ﬁl'.?'l"rf -5

Wmﬁl@fa:ﬁ,ﬂﬁmqﬁﬁufmﬁ%mmaﬁm.aﬁmaﬁmﬁgwﬁlmﬁaﬁ
mﬁm,gﬂaﬁwﬁm%ﬁqmm.gawmm,ﬁmgmm

Suggested readings:-

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

Calcutia,

2. AK.Goon, M.K. Gupta and Das Gupta, “Fundamentals of Statistics", Vol.-1, World

Press, Calcutta,

3. JN.Kapoor and H.C. Saxena, "Mathematical Statistics™, S. Chand and Co.

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

Note:-

Chand and Co. L
- 3~ B.L. Agrawal, "Basic Statistics”, New Age. Publication.

20 : )0

In two papers system there will be ¥& marks for continuous comprehensive evaluation (CCE). >
marks for afler first three months and 10 marks for after six months} There will be two theory
) . oo, .
' papers cach of %l’harks. Each of the question paper will contain short answer, long answer

and objective type que

stions. 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. o
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Department of Higher Education, Govt. of M.P.
Syllabus as per Douyble paper pattem of L_G. Classes Under Annual Scheme

As recommended by Gentral Board of Studies and approved by the H.E. the

Governor of M.P. Effective from
Session 2017-2018

’iass/ﬂ?&ﬂ B.Sc./ A TH—T )
Year/a¢ First / 021
Subjectfinrg Statistics/ TNfR&rT
Title of the paper/ Porbability & Probability Distribution/
T T B s T SR T
,}'uia.Paper/m LE] Second/ fgda
21c Maximum Marks:% L\O ey 3 - ¢Zls [,]D |
.1';'_.).\} ) Particular/fAaRoT

Unit-1 Probability: Trial, event and sample space. Exhaustive events, favourable event, |

_ | . {ecqually likely events. Independent .events .and dependent-events: Mathematical ‘and
\\\?}ﬂ Statistical definitions of probublility with their limitations. Axiomatic. definition of
W - | probablility, addition law of probability, conditional probability, and multiplication law ‘
){y'f of probability, Baye's theoem (with proof). ;
IJ\LU sim#—i‘W:W,WWWMIﬁmW,WW,MW,W
7 eV ¥4 SR v wiw o Rt v W sy ve wed W) iR
iy 1 v (e )

Unit-1T Random variable: Discrete and continuous random variables, Distribution lunctions
%}W and their properties. Probability mass function, probability density function and their
properties. Joint, Marginal and Conditional probability Tunctions. Stochastic
independence, Mathematical expectation and its properties, addition and
rultiplication theorems of expectations. Mean and variance of linear combination of

random variables. Moment generating function, cumulants.
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Theoretical Discrete Distributions : Bernoulli distribution Binomial disufbution,

Poisson distribution (Limiting form of Binomjal distribution), Negative

Binomial distribution, Geometric distribution, Hypergeometric distribution and their

properties,

133

geT, Wm,mﬁgméawmwa

Unit-§

—— -

generating function, their properties and limitations (without preof). Cumulants of

Bivariate Normal distribution and their properties. Chebyshev's inequality,

convergence in probability, Weak law of large numbers, Bemoulli’s law of large

numbers. Central limit theorem — Lindeberg - Levy and De-moiver — Laplace thcorem

(With proof).

Unit-IV | Theoretical continuous distribution: Rectangular or Uniform distribution, Normal
distribution, Gamma distribution, Beta distribution (First and Second kind),
Exponential distribution, Cauchy distribution and th:eir properties.

T4 ﬂ@ﬁmmﬁ;mmm&ﬁ,mﬁ,w@,ﬂaﬁ@qwm
YBR), TURTS! Je, Beh 77 1@ v T}

Bivariate Normal distribution — Marginal and -Conditional- distribution; momant ~
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Sugpested readings :-

L P Mukhopadhaya, "Mathematical Statistics”, New Central book agency,
Caleutta. ’

2. AK. Goon, MK, Gupta and Das Gupta, "Fundamentals of Statistics”, Vol.-I, World
grﬂ Press, Calcutta,
_ “ 3. JN.Kapurand H.C. Saxena,
. 5.C. Gupta and V.K. Kapur, "Fundamentais of Mathematical Statistics”, Sultan Chand
and Co.
B.L. Agrawal, "Basic Statistics", New Age.
N, sraT- Wiz Ryl @ ST, = T |

E. N, Nadar, "Statistics”, PHI Leaming
WIRIRR- Comprehensive Statistics

"Mathematical Statistics”, S. Chand and Co,

-9

Moo o

Note:- Qv Jo
In two paper system there will be ¥ marks for continuous comprehensive evaluation (CCE). (& - —
marks- for -after ﬁrst'éhhffc' months and 10 marks for afler six months) There will be two theory

papers each of 425 Tharks. Each of the question paper will contain short answer, long answer

and objective type questions. For private candidates each theory paper will be of 59 marks. For

both privaie and regular candidates practical examination will be of 50 marks. Practical based on

both the theory paper. _ 09 v
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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 Centrai Board of Stdies and approved by the H.E. the Governor of M.P.
Effcctive from Session 2018-2019

| Classfean B.Sc./dt.gw-, '
Yearfad Second/ &S ‘ ‘
'SLtllbjecf:t{Ew ' Statistics/ wiRaas
itle of the paper, isfi
T fpf P St_atasftlcal Inference /
p% > [Paper /e w3 First / wem
4‘7 Maximum Marks : 475 o R 35 425 Do

\,
Q ' Particular/fYavu;

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; Mcan square error of an estimate, Method of maximum

likelihood estimation. Cramer - Rao inequality and its applications confidence interval.

®E-1 | TwaT D Riard

frvarga erave § gwd SFIIAT |
‘ﬁ/')(\\(( Unit-Il | Testing of Hypothesis

Concept of Test of Significance, Null and alternative hypothesis, Simple and composite
hypothesis. Type [ and I errors, Critical region and level of significance. One and two
Lailed tests, Neymann Pearson Jemma for construction of most powerful tests for simple

null versus simple alternative for the parameters of Binomial, Poisson and Normal

distributions. Likelihood ratio test, Likelihood ratio test for for single mean.
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Unit-2I | Non parametric Tests
Order statistics: Definition, distributions of single, joint and marginal density

functions. Advantages and disadvantages of non-parametric methods. Run test for
4% randomness, sign tests for univariate and bivariate distribution, Wilcoxon's signed
\Jr /?/"’} ranked test for umivariate and bivarjate distribution, .Mann-Whitney U test, Waid- |,
: Wolfowitz run test, Median test (Applications only).

‘E&l y || STt we ' |
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m%—mﬁaﬁaﬂaﬁfﬂwaﬂaﬁ%ﬁmqﬁmm—ﬁb’aﬂuwﬂamm-
dleE Ty P W e, AR Wheey aa sramyy . e s

Unit-1V | 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 thejr properties, relation between Chi-Square, t and F.

(gu"’ o4 Tﬁaaaéen:wuﬁzsfm&wwﬁrmm,wﬁaﬁaﬂwﬁwm@mmm
mwﬁaﬂ%ﬁww%ﬁ,mﬁﬁmﬂmmmﬁ@?tm&mﬁ

C}t vV F et B g qer 5 o g o, v« o F AR @ vy
{4 [ Unit-s “Large Sample Tests:
%/ Test of significance of single proportion, z-test of significance for single mean and for
W\\Y\V difference of means. Small Sample Tests:t- Test for single mean, and difference of
test for equality of population variances. Conditions for the

means, paired t-test, F-
validity of Chi-square test for goodness of fit, test for independence of attributes :
(Contingency table). Fisher's Z-transformaltions and their applications. %?
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Suggested reading :- : -
1. P Mukhopadhaya, "Mathematical Statistics”, New Centra book agency, ‘—%’(
Caicutta. e
_ NP
2. AK.Goon, MK. Gupta and Das Gupta, "Fundamentals of Statistics”, Vol.-1I, World 2.7
Press, Calcutta. %
3. J.N.Kapurand H.C, Saxena, "Mathematical Statistics", S. Chand and Co. ALY S

b ! o b

4. S.C. Gupta and VK. Kapur, "Furdamentals of Mathematical Statistics”, Sultan
Chand and Co, e e e e -

5. BL. Ags-';wa“l,"'Bés;ic'Statistios", New Age Publication.

6. ch-y. vxzoky& Ikaf]:dh; foflk;ka ,0a vugiz:ksx] Usw t ifCysd’kua
7

8.

e -

. E.N.Nadar, “Statistics”, PHI Learning
J. K. Goyaland J. N; Shartna, Mathematica] Statistics, Krishna Publications.
Note:- 2P Yo
In two paper system there will be % marks for continuous comprehensive evaluation (CCE). (#

marks for afler first three months and 10 marks for after six months) There will be two theory
papers each of marks. Each of the question paper will contain short answer, long answer
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Department of Higher Education, Gavt, of M.P,
Syllabus as per Double Paper patiern of U.G, Classes Under Annual Scheme

As recommended by Central Board of Studies and approved by the HE. the Governar of MLP, Effective from

Session 2018-2019

Class/HT B.Sc./dfl va—a, J
 Year/ad Second / f&ag
| Subject/famy | Statistics/ HTR=TF}
Etle o;tge %z%peré ; Sampling ':'echn:'q'ues/
[Paper /ge= 43 . Second / fageliy
,ﬂaximum Marks : #55 h‘o I an 31w - 425 1.5 l
T 1

Particular/fdavor

Unit-1

] Sample Survey :
Concepts of population and sample, nced-for sampling; stepsiii 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.

vl wder
mwmﬁmm.mﬁmw,mﬁmﬁaw
wﬁe&fﬁm$ﬁa&a,wﬁwwmgﬁﬁ,mwm$w.
qdﬁ’wmwwﬁaﬁwéﬁw,uﬁwa%W|

Unit-II

Simple Random Sampling :

Defiition 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.
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Unit-1T1

Stratified Random Sampling :
Definition and advantages of stratifjed random  sampling, proportional
allocation, optimum allocation, cost function, comparison of siratified 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,

&

7

%53

NG W5E Yigwn

A\

Unit-1V

Systematic Sampling :

Definition, linear systematic sampling, Circular Systematic sampling, mean and
variance of a systematic samplc mean, comparison of systematic sampling to simple
rtandom sampling, systematjc sampling  versus  stratified random  sampling,

stratified random sampling versus simple random sampling for a population with

linear trend, merits and demerits of systematic sampling.
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Unit-5  TRatjo Method of Estimation :

Definition, bias of ratio estimate, expected value of ratig estimate for first
approximation under stmple 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 Z

sampling without repiacment.
¥PIZ-5 | STt BT orgar fafey - /
trﬁﬁw,argrrmsmmzﬁaﬂarﬁnﬁt nwmﬁﬁaﬁmﬁmw 1,\.?'\?

mmmmwwmﬁa}aﬁnm#:{m%%ﬁ gy
s')v'p/

;
;
]
|
%
-
:
!
3

Suggested reading:-

l. P.V, Sukhatme, B.v. Sukhatme, S. Sukhatme and C, Ashok : Sampling theory of
survey with applications, ISAS Publications, New Delhj.
2. W.G. Cochran : Sampling Techniques, Wiley Publishing.
S.C. Gupta and V. X, Kapoor : Fundamentals of Applied statistics, Suitan
Chand and Co.
4. D. Singh and F.S. Choudhary : Theory and Analysis of sample survey and
design, New Age Publishers.
5. AM. Goon, MK. Gupta and B.D. Das Gupta : Fundamentals of Statistics Vol. 11,
World Press, Calcutta.
Extra references:

L)

1. Arijit Choudhary : Essentials of Survey Sampling, PHI Leaming.
2. P Mukhupadhyaya : Theory and Methods of Survey Sampling, PHI learning,.
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In two paper system there will be4% marks for contintious com
marks for after first ﬁl&e months and 10 marks for after sjx months) There will be two the

both the theory paper.
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AS recommendad by Central Board of Studies any approved by the H.E, the Governor of M. P, Effective from

Session 201 9-2020

%_a’m : 4255 [10
Particular/fdgoy

Vital Statistics: Introduvetion, uses of vital Statistics, methods of _obaining_vital Statistics: @\r

—| Registration metiicd, census method.
| Measureinent of Mortality: Crude death rate, Standardized death rates, Age specific 2
death rates, with their retative merits and demerits, Infant Mortality rate. Complete life

table and its main components, Uses of life table,

'mzﬂaﬁm:mﬁﬁnmﬁamna@ﬁfmmamwwmﬁm
ﬁ?ﬁ!ﬁﬁiﬂfﬁﬂmmawmg@m,ﬁﬁmm$mi

Unit-II | Stationary and stable population, Lotka and Dublin’s model for stable population.
Central mortality rate, force of mortality.
(NIJ Measurement of Fertility rates: Crude birth rate, age specific birth rate, genera)
\0}’ o fertility rate, total fertility rate, with their merits and demerits.
AL ,1“"/{ Measurement of Population Growth rates: Crude rate of natural increase and Pearle’s
g,\ . vital index, Gross reproduction rate (GRR), Net reproduction rate (NRR).
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Unit-IH | 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.
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Unit-1V | Time series : Introduction, components of time series, mathematical models for time

series, Uses of time series, measurement of trends : Graphical method, Method of 21
semi averages, Method of moving average, Method of least squares. Growth curves
and their ﬁttiﬂg._ I\TgQiﬁed_gx_pgnential carve and its fitting. Methods of determination |-

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

m e ——

and demand, price elasticity of demand, price elasticity of supply, 1ypes of data
g required for estimating elasticity. Pareto’s law of income distribution, curve of
\\ concentration (Lorenz curve and estimation of elasticity from time series data) log
/7 4:"/7 nnnnaldislribulion.
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1. Muy khopadhyay, P, : Applied Statistics, new Cen

W

Goon AM., Gupta MK, and Dug Gupta B. : Fu
Press, Calcutta,

tral Book Agency Pvt, Ltd., Calcutta.

Stivastava O.S. : A Tex: Book of Demography, Vikas Publishing House, New Dclhi.

ndamentals of Statistics, Vol. I, World

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

Co.

5. Chétfi&d, C.: The analysis of Time Scries » Chapman and Hall,

Note:-
In two paper system there will be 35 marks for continuou

o
s comprehensive evaluation (CCE).(¥

marks for afier first Ee,e months and 10 marks for after six manths) There will be two theory

iFks. Each of the question paper will contain shor answer, long answer
theory paper will be of 50 marks. For
will be of SO marks. Practical based on

papers each of 425
and objective type questions. For private candidates each
both private and regular candidates practical examination
both the theory paper.

- ﬁ—mqawnaﬁﬁﬁnﬁa
%mﬁmqﬂma{mw:mﬁ)?ﬁw K]

§ . Yoplo—=s
€ e e '9 ~—
ﬂ““"lra /?/ ST

fn
)7 v ieser Ca

ST mﬁ&-w e
ol

Pz aus T
ol V¥ de L
&

¢
el
K



LT
“
-

"
)

| B.Sc./ va—<h,

Third / o

[ Statistics/ wrifearay

SQC and Design of Experiments /
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(Unit-I

|

General theory of control charts, causes of variation, process and-product control, 3¢ =
control limits. Control charts for variables : X and R charts. Criteria for detecting lack

of control in X and R charts, Control charts for auributes - P, np and c¢ charts,

applicatibns of ¢ chart.
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Unit-IT

/

Principles of acceptance sampling, definition of AQL, LTPD, Producer’s risk,
Consumer’s risk, AOQL, LTPD, ASN, AT! and OC curves. Single and double

sampling plans for attributes and variables, Sequential sampling plan.
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Unit-111

Analysis of Variance

Definition of different terms, one-way classification and two-way classification with
one observation per cell and two-way classification with m observations per celf (for
[ fixed effect model), Analysis of covariance with one way classification
B3 TERY farveiyoy ; ‘ ]
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Unit-IV | Fundamental principles of design: Randomization, Replication and local control. |
Layout and analysis of completely randomized design (CRD) and randemized block
i design (RBD), Estimation and analysis of one and two missing observations in RED,
efficiency of RBD relative 1o CRD,
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Unit5 "—Layout and aralysis of Latin Square design. Estimation ang analysis of one missing 2|,~)‘-[9,
observation in LSD, Efficiency of LSD relative to CRD and RBD,

d Factorial experiments, advandages of factorial experiments 2° and 23 designs, main
2l

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

confounding,
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Books for References
1. Duncan A.J. (1974) Quality Control and Industrial Statistics, IV Edition,

\\’2( Taraporewala and Sons.
2 Montomery, D.C. (1991): Introduction 1o the Statistical Quality Control, IInd Edition,

John Wiley and Sons.
3. S. C. Gupta & V. K. Kapoor : F undamentals of Applied Statistics, Sultan

%‘3\“:} = H e, TG Wiy 2a,
ED T g T S AT B
4.H. ) - ! M
cHh > G uesf Ym e ,

/M—— .)\_1\5 ..bLn

T“h.._“.-""" - o ~ e




Chand & Co.

4. D.C. Montgomcry: Design and Analysis of Experiments, John Wiley.

5. M. Mahajan; Statistical Quality Control, Dhanpat Raj and Co.
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In two papers system there wil] be ¥ marks for continuous comprehensive evalyation (CCE). (5
marks for after firgy ¢¢ months and 10 marks for after six months) There will be two theory 4}(
papers each of M i i \,\.
and objectjve type questions. For private candidates each theory paper will be of 50 marks. For
both private and regular candidates practical examination wil] pe of 50 marks. Practicaj based on /'6/
both the theory paper, ' 2/] 'A;],
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