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[1] B.Sc. Physics Semester-III & IV,
[2] B.Sc. Chemistry Semester-III & IV,
[3] B.Sc. Botany Semester-III & IV,
[4] B.Sc. Zoology with minor changes | Semester-I & II,
[5] B.Sc. Zoology Semester-1II & IV,
[6] B.Sc. Fisheries Semester-1II & IV,
[7]1 | B.Sc. Electronics (Opt.) Semester-III & IV,
[8] B.A./B.Sc. Mathematics Semester-III & IV,
21 B.Sc. Computer Science Semester-I & II,
[10] [ B.Sc. Information Technology Semester-I & II,
[11] |B.C.A. Semester-I & II,
[12] [ B.Sc. Computer Science(Opt.) Semester-I & II,

[13] | B.Sc. Information Technology(Opt.) | Semester-I & II,
[14] | B.Sc. Computer Application{Opt.) Semester-I & II,
[15] | B.Sc. Computer Maintenance(Opt.] | Semester-i & II,
[16] | B.Sc. Biotechnology (Progressively) | Semester-1 to VI,
17] | B.Sc. Biotechnology (Opt.) [Progressively) | Semester-I to IV,

[18] | B.Sc. Sericulture Technology Semester-I & II,
[19] | B.Sc. Networking Multimedia Semester-III & IV,
[20] | B.Sc. Bioinformatics Semester-I & II,

| [21] | B.Sc. Hardware & Networking Semester-I & II,
[22] | B.Sc. Animation Semester-1 & II,
[23] | B.Sc. Dairy Science & Technology Semester-1II & IV,
[24] [ B.Sc. Biochemistry Semester-III & IV,
[25] | B.Sc. Analytical Chemistry Semester-1II & IV,
[26] | B.Sc. Textile & Int. Decoration Semester-I & II,

with minor changes

[27] | B.Sc. Textile & Int. Decoration Semester-III & IV,

|_[28] | B.Bc. Home SBcience with minor changes Semester-I & II,
[29] | B.BSc. Home Science Semester-III & IV,
[30] | B.Sc. Agro.Chem. & Fertilizers Semester-I1I & IV, |
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S — i [2] 3 o -
[ [81] [B.Sc. Geology - Semester-111 & IV,
3 B.A. Statistics with mircr changes Semester-1 8 II,
\_.{7188] |B.A. Statistics | Semester-1II & IV,

[34] | B.Sc. Statistics with minor changes Semester-1 & II,
[35] | B.Sc. Statistics Semester-III & IV,
[36] | B.Sc. Industrial Chemistry Semester-III & IV,
[37] | B.Sc. Horticultural Semester-I & II,
[38] | B.Sc. Dry land Agriculture Semester-I & II,
[39] | B.Sc. Microbiology Semester-III 8 IV,
[40] | M.Sc. Computer Science Semester-I to IV,
[41] | M.Sc. Information Technology Semester-I to IV.
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For Theory paper:

SYLLABII OF B.A. 1I-YEAR
STATISTICS
Semester [ & 1V

=45 Lectures per paper, per semester

For Practical Papers: =45 Lectures per paper, per semester

™o of Lectures | Marks
Semester Paper No, Title O The Paper
per week Univ.
Il 201 a Stutistical Methods- | 03 o
Theory 202 Sampling Techniques 03 30
A 203 ) Statistical Methods- 11 03 [ 30 |
Theory 204 Applied Statistios o3 | 30 |
03
Annual Practical 205 Practicals based on 201, 202, 203 & 204 == &0
03
== = = S S|
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STATISTICAL METHODS- 1
PAPER 201

Unit I: Standard Univariate Continuous Distributions. (15 Lectures)
Uniform Distribution -
I.1 Definition mean. variance.
1.2 Symmeiry. e (.

- i iy 3 . d=a bex
I3 Sketch ol pudl, Distribution of =

g h-d

Normal Distribution :-
L Definition, mean., variahce.
1.5 Chiel characteristics
L6 M.GLE, CGUF, eentral maments,Cumualants BBy
1.7 median, mode.
1.8 Additive property. probability distribution of Standard rnommal Variale .
1.9 probability distribution of ® the mean of i.id, N{LLa) random variahles,
[0 Area property.Central Timit theorent Statemen iy,
Unit Ik Standard Continuous Distributions(Continuedy {15 Lectures)
Exponential Distribution :-
2.1 Definition
2.2 Nawre of pud £, & curve,
2.3 Mean, variance, M.GLF.C.GLI
2.4 Lack of memory property, median,
2.5 Distribution of min ¢s,y) with s i, exponential random  variables.
Gamma distribution :-
2.6 Definition M.GLE, C.GLF,
2.7 Moments. cumulants, [iePacyiys.
2.8 Made. additive property.
2.9 Distribution of sum of n i exponential variables,
210 Relation between distribution lunction of Poisson and gamma variates,
211 Recurrence relation between moments

Unit 111 Pont Estimation. (18 Lectures)

F.| Characteristics ol a pood estimalor. Viz, ¢ ‘onsistency, Unhiasedness. Efficiency, and Sulficiency,

32 Standard resulis on the above Characleristics.

3.3 Problems on ihe above Characreristics.

34 Likelihood function . Cramer rao Inequality (Statement) maximum Likelihood estimator and it's properties
3.5 Methods of Estimation: Method o Masimum Likelihood and Method of Moments,

3.6 Large Sample test [or Single mean, difference of means.

3.7 Large Sample test [or Single proportion and diflerence ol proportions,
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SAMPLING TECHNIQUES
PAPER 202

ol Sampling : [15 Lectures)
I.1 Introduction 1o theary of sumpling
1.2 Fundamental Definitions Sample (n),population(N}, Sample mean, sample variance . sample size, sample
LN Suare.
1.3 Some more definitions
Sampling upil . sampling Trame, parameter, statistic, sampling distribution, standard efror. utility of’
standard error, estimator. unbiase
L principal steps i sample survey.
L5 Principles of sample survey, Principle of stitistical regularity. principle of validity & principle of
optimization.
16 Sampling & complete enumeration, and their merits & demerits
1.7 Probubility and Non probabilin sampling,
.8 Sampling and non sampling errors,
LY Estimation of sample size,
Linit 11
Basi

i estimator,

npling Methods, Simple random sampling, (15 Lectures)

; T o e i .
2.1 Introduction to SRS & SRSWOR Prool ol plE, )= o plEy)
Where B is the gvent (hal the speeified uni is not selected in anyane of the previous (r-1) drivws and then
selected at the »=% diaw, Proof of, in SRS each ol We, samples have eogual prababifity of being selected
. 1
&isp s —
MNen
2.2 Methods of selection of simple random sample. Lotlary method. Mechanical
randemization or Random numbers method,
2.3 Thearems on unbiascdness of sample mean and sample mean square,
24 Variance of sample mean in SREWOR, standard error of mean & its
. 4, . . . W " - - N
Lstinuite, sampling fraction o & linite population correction | fperdl-1)
25 Merits & limitations of SRS
20 Varmnge of sample medn in SRSWR & comparison with variance of sample
mean m SRSWOR,
2.7 Simple random sampling of Atributes Notativns & terminalogy
2.8 Theoreins on unbinsedness and variance af sample proportion
2.9 Size of simple random saniple For specified precision.
Unit 111
Basic sampling methods (continued) (15 Lectures)
31 Introduction and need of stratified sampling, Advanlages of stratificd
random sampling,
3.2 Notations & terminalogy in stratificd random sampling, Mean of stratified

random sample ¥,

3.3 Theorems on unblasedness of ¥oand variance of ¥,

3 Proportional allocation of samiple size & varance of Yo in proportional allocation,
3.5 Optimuny allocation of sample size, Linear cost funetion.

Proaf ol VMariance of Yo ds minimum for fixed toal size of the sample (n) if m, are
prapartional w N, SI - where I are steatun sample size, N( steatum population size & S, are population mean
ﬁqllill'c

Square Tor by, stratum. = 1.2k is number af strac.

3.6 Variance ol ¥, for optimum allocation
3.7 Comparison of precisions of simple randoim sampling, proportional & optimum allocation.
3.8 Systematic random sampling, intraduction, Linear & cireular systematic sampling, merits limitations of

systematic sampling,

3.8 Yo, mean ol systematic sumple unbiasedness of V. & Variane ol ¥,
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SEMESTER - 1V
STATISTICAL METHODS - 11
PAPER 203

Unit I- Chi-Square Distribution (15 Lectures)
I.1. Definition and p.d.f, of Chi-Sguire distribution,
1.2, Mg land el mean varianee and other moments of Chi-Square disiribution,

L

Additive property of Chi-Square distribution,
L4 Theorems on independent Chi-Square variates,
1.5, Limiting form of Chi-Sguare distribution.

L6, Applications of Chi-Square distribution.

-

Festing independence of attributes ( 2X2 and rxs cunlingeney tables)

A Chi-Square test For population viwionce and its confidence interval,

L9 Chi- Square test [or lesting soodness ol [T,

Unit =11, Students “1" distribution (15 Lectures)
2,1 Delinition and p.d.f of U distribution.

2.2 Mglof U disiribution.

L 5%

3 Mean variance and ather moments of *t" distribution.

[V

A Limiling foem ol 1 distribution.

I

5ot est for single mean and conlidence interval or mean.

26 17 rest for difference belvween s e peindeni SRR
27 Paived 17 rest dependent samples),
Unit =1, FZ and Sampling disteibution of statistic {15 Lectures)

3.1 Definition ol F- stalistic. its p.d. £, mean and varance,

3.2 Distribution of 1/F, Relution between t & £ f&

3.3 F-test for lesting difference between population variances.
34 Fisher's Z Distribution
35 MUGE of 7 distribution

3.6 Fisher's Z translformations.

3.7 Applications ol Fisher's Z transformations
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APPLIED STATISTICS
PAPER 204
Unit 1

Multiple & partial correlutions & multiple regression. | irivariate only) 15 Lectnres
I.1 Concept of multiple & partinl correlation, Multiple regression.
1.2, Yule's notations. Plane of regression, Fitting of plane of regression by using principle of east squares. Estimation
of regression coefficients
I.3. Residuals and properties ol residuals, Variance of residual
L4, Derivation of formula for multiple corelation.
1.3, Properties ol multiple carrclation.
1.6, Derivation of farmula for partial correlution & properties of partial correlation.
1.7, Multiple correlation in terms of 1ot & partial correlations,
1.8 Coefficient of multiple & pastial determination.

Unit 11 .
Time series analysis, 15 Lectures
2.0 Definition & introduction 1o time series duts,
2.2 Components ol lime series data,
2.3 Analysis of time series. Mathematical models for the analysis Additive,
multiplicative & mixed models.
2.4 Uses of time series analysis
2.5 Measurement of trend, Giraphieal method. Method of semi averages & method of
moving averages procedure, merits & limitations of all methods,
2.6 Curve firting by principle of leas) squires Straight line. Second degree
Power & exponential curves.
2.7 Estimation of trend by method of least squares, Merits & limitations of the method.
2.8 Measurement of seasonal variation by method of simple averages, procedure,
merits & limitations,

arabola,

Linit 11
Tndex numbers, IS Lectures
S Imroduction w Index numbers & their nses,
3.2 Prablems involved in 1w construction ol index numbers.

B!

3.3 Notations. Unweighted indices & weighiod indices.

3.4 Laspeyre’s. Pansche's, Fisher's & Marshall Edgewaorth index number for
Prices & quantities. Value index number,

3.5 Upward & downward hins.

3.6 Unweighted & weighied averages ol price relatives based on arithmetic &
geomedric mean,

3.7 Chain base indes numbertC 1 conversion al CB 1 it lixed buse index number
(FBI) & viee versa.

3.8 Criteria of a good index number. Mathematical lests : Linit test. Time reversal
tesl. (TRT). Factor reversal test (PR Cireular test.

3.9 Problems on index numbers, Relationship among index pumbers,

300 Construetion of Cost of living index number and it's yses.
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PRACTICALS BASED ON PAPER 201,202,203 & 204
PAPER 205

Iy Fitting of normal disteibution,

2} Problems on area property of Mormal distribution,

31 Model sampling from Poisson distribution.

4) Model sampling from Continous Unitorm Distiibution

30 Model sampling from Nernsal Distribution

6 Madel sampling from Exponential Distribution.

7). Estimation of parameters ol binomial, Poisson and Normal distributions by Method of Maximum Likelihood,
8y Estimation of parameters of distributions witly Specified probability functions by Method of Moments.,

%) Large Sample test lor Singlé mean. ditference of e,
0} Large Sample test for Single proportion and difference of proportions.
11} Problems on area property

12). Chi-Square test for tesling goodness of it for Known Standard Diswributions .
13). Chi-Square test for testing goodniess of fit for ziven mathematical models,

14), Chi-Square test for testing Independence 6f atributes for 2%2 contingency tables.
153, Chi-Square test for testing Independence of atlributes for 1Xs contingency tables.
16} Chi-Square wst Tor population vawiance.

17017 test for single mean

[8) 7 test for difference between menis

19) Pairedt” test for difference between means.

200 F-test lordifference between popilation variaages,

213 Applications ol Fisher's Z transformations

22} SRSWOR ¢ Drawing samples ol size ‘n’ fom 3 population ofsize *N' and verification
O resitlys £ Ii{ﬁ,,i- i;\_ (hy sy = 5'amd
23) Verily Vi) = (@ = /% for SKSWOR.
24 ) SRSWR : Drawing mmﬁrm olsize "™ lrom a population of size *N” and verification of
Results (a) E (¥, = ¥y (b) E(s' ) =o"and .
25) Verify V(%) = ("% )5’ for SRSWR.

26) Estimation of Sample size in SRS

27) Sampling proportions: Verilication of results ta) Bip) = P, by Vip) = PQM.

28 ) Using stealum data, estimation of V(¥,) and quantity pain due to stratification,

29) Determination of stratum sample sizes under Proportional and Optimum allecations and
Comparison of precision with SRSWOR,

3 SBystematic Sampling Crawing svstemitic samples of size *n and comparison of precision
With SRS,

31} Compulation of pastial and multiple correlation coefTicients, (Tri-variate case onlyl

32). Obtaining plane of regression

333 Measurement of trend by Method ol 3-yearly and 4- vearly moving averages,

34} Measurement ol trend by Least Sequares Method- ( Stline, Power curve and Exponential
curve),

33). Measurement of Seasonal variations by Simple averages method,

36). Computation of unweighted indices by Simple Aggregative method and Average of Link
relatives method.

37), Computation of weighted indices by Laspeyre’s, Paasche’s and  Fisher's tormulae.

38). Verification of tests ofadequacy for indes numbers viven by Laspeyre, Paasche. Fisher, &
Marshall-Edgeworth's formulue.

39, Construction of Cost of living index number,

40 Construction of Chain Base index numbers. Conversion belween C.B.L and FB.L.
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Books recommended

o Goon ALM, Gupta M.k, Das Guplia. B1991: Fundamentals of Slatistics. Vol World fress, Caleutia,

2. Hodges LI and Lehman ELT964): Basic Concept of Prabability and Statics. Hidden Day,

3. Mood AM. Gravbil F.A. and Boes D.C( 1974): Introduction 1o the Theory of
Stavistics, MeGraw Hil

4. Guptaand Kapoor : Fundamentals of Mathemalical Statistics, Sultan and chand pub,

3. Bhat BLR: Sriventatranana T and Rao Madava K5 19973 Statistics A Beginner's Text. Vol [1 New
International(P) Lid.

6. Rohatgi V(19673 An introduction 1o Prohability Theory and Mathematical Siaties, Jolin Wley and Sons

7. Snedecor Gow. and Cooliran W.G 19671 Statsticqal lowa State University,

S Murthy M.NCIYT) sampling Theory and Methods, Statistionl Publishing Society, Caleutra:

B Sampath S, (20000 Sampling Theory aid Methods, Narosa Publishing Havse.

10 Sukhaliwe BV, (19645 Sample Survey methods and its Applications. Indian Socicty ol Agricultural
Slatistics.

I Gupta and Kapoor Fundamentals o Applied Statistics: S.Chand Pub.

12, Goon A M., MK, Gupty and b.da$ Gupta: Fundamentals of Statistics, MV 11 World Press Caleonia).

13, Des Rej(2000) Sample Survey Theory, Naras Publistimg House.

14, Cromon F.E and Cowdon D0 1969):; Applied General Statistics Prectice Hall of India,

15, Goon AM. Gupta MK, Dus Gupta 3. (1986); Fundamentals of Statistics. Vol 1| Waorld Press. Caleutla,

16, Gupta and Kapoor

I7. s Fundamentals of Applied Swatisties .S.Chand. Gupta S.P, Statistical method .8 Chand

I8 5.C.Shrivastuva, Sangya Shrivastava, Anmol Prakashan Pyt lid, New Delhi

19, Asthana and Shrivasiva; Applied Statistics of Indin {Cjaotany Pub)

20, Gupta and Mukhopadhyvay PPy Applied Siatistics. Central Book Agency,
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