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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,
[§] | B.Sc. Zoology Semester-III & IV,
[6] | B.Sc. Fisheries Semester-II1 & IV,
[7]1 | B.Sc. Electronics (Opt.) Semester-III & IV,
[8] B.A./B.Sc. Mathematics Semester-III & IV,
[2] | B.Sc. Computer Science Semester-1 & II,
[10] | B.Sc. Information Technology Semester-1 & II,
[11] | B.C.A. Semester-I & II,
[1Z2] | 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.Se. Biotechnology (Opt.) (Progressively] | Semester-1 to IV,
[18] | B.Sc. Sericulture Technology Semester-I & II,
[19] | B.Sc. Networking Multimedia Semester-IIl & IV,
[20] | B.Sc. Bioinformatics Semester-I & II,
[21] | B.Sc. Hardware & Networking Semester-1 & II,
[22] | B.Sc. Animation Semester-I & II,
[23] | B.Sc. Dairy Science & Technology | Semester-III & IV,
[24] | B.Sc. Biochemistry Semester-III & IV,
[25] | B.Sc. Analytical Chemistry Semester-III 8 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 Science with minor changes Semester-1 & II,
[29] | B.Sc. Home Bcience Semester-1II & IV,
[30] | B.Sc. Agro.Chem. & Fertilizers Semester-III & IV,
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[ [31] | B.Sc. Geology

‘Semester-1II & IV, |

[32] |B.A. Statistics with minor changes

Semester-1 & II,

[33] | B.A. Statistics

Semester-III & IV,

49 B.Sc. Btatistics with minor changes

Semester-I & II,

| o

[36] | B.Sc. Industrial Chemistry

Semester-III & IV,

[37] | B.Sc. Horticultural

Semester-I & II,

[38] | B.Sc. Dry land Agriculture

Semester-1 & II,

[39] | B.Sc. Microbiology

Semester-III & IV,

[40] | M.Sc. Computer Science

Semester-1 to IV,

[41] | M.Sc. Information Technology

Semester-1 to IV.

8 guia 9 749 9uR Serewl sparamATal RSl el af 09y-ay
HRa 7Ry ok 7 ReReg= siftm a=a=ar @ uRuss Frafa Savamema @
HAeRER 749 Russ e wReaE He. 9" guda g 948 aaR S

aparamaTe v femdiorsar dhawIsEy Sus 3.
HRar, @ Ruzar wd dalai- i =

faemdie wivor, K
SiRTEIG-439 oo, Y
e ... /A /el /3093-98/ y
§48Q-1907 }{
f&ie - As-0y-3098. %
*EEkEk
a1 IRY=GH! T ¥ -

q) w1, uRen ez, aRen fapm,
?) w1, yrad, §d Horsiid wEldened,

3 dues, ghe wim Rl wveam AW @, wehe s faerdiern

¥) Huras, $-gfau bg, faendie oy,
4)  SFTHUS AN, & HEEE AR,
§) @8 AfRER, gl REr, qe yerEeE $HNT,

) e e, 91U / f.owd/ @ o son gt fQum, gden v,

¢) afiera fam, g wemwe sER A0,
f. aETaed didssy awears! Radis, sivmEe.

i



35.S-[F] SU-02 June-2014-2015 All Syllabus Science Faculty B.Sc. II Yr. Stat. [Opt.] [Sem.III &
I -3-

Revised Syllabus of
B.Sc. Second Year
Sem. lll & IV
Statistics [Optional ]

effect for the academic year 2014-2015




35.S-[F] SU-02 June-2014-2015 All Syllabus Science Faculty B.Sc. II Yr. Stat. [Opt.] [Sem.III &
I -4 -

T‘}.r.;\-r(..‘-q_ﬂ A i | e hhee ffuc}\ Jf _'”/7 I
=\ L.’_x'r?'l'a H“‘” (-h aon '51‘f'§ ”Jfr

Dr. Babasaheb Ambedkar

Marathwada University, Aurangabad

Syllabus at the x \
S.Y. B.Sc. in Statistics - ( o teore
With effect from the academic vear 2014-2015




35.S-[F] SU-02 June-2014-2015 All Syllabus Science Faculty B.Sc. II Yr. Stat. [Opt.] [Sem.III &
I -5.-

SYLLARBIT OF B.Se. lI-YEAR
STATISTICS
Semester [11 & 1V

) | N o No. of Lectures Marks
Semester Papier Mo, Fitle OF The Paper )
per week Liniv.
i 11 201 Stalistical Methods- | ' 03 50
Theory I 2 - Sampling Technigues 03 50
| v ' 203 ' Statistical Methods- 11 02 S0
I'heory . 204 T Applied Statistics 13 ] M |
Annual Practical 205 | Practicals based on 2001 & 203 03
10}
Annual Practical 206 Practivals hased on 202 & 204 03 100

For Theory paper: 5 Lectures per paper, per semester

=4
['or Practical Papers: =45 Lectures per paper, per semester
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STATISTICAL METHODS- 1
PAPER 201

{15 Lectures)

Linit I Standard Univariate Continuous Distributions.
Uniform Distribution -
1.1 Definition mean. variance.
1.2 Syimmetry. el

1.3 Skewch ol podill Distribution ol

MNormal Distribution -
L Definition, mean, variance,
1.5 Chiel characteristics
1.6 M.GE. CLGE. central moments, Cumulants [ f00.70.
1.7 median. mode,
L& Additive propery. probability distribution of Standard normal Variale
1.8 probability disiribution ol F e menn ol i Ny random virinbles,
L Area property.Central Timit theorem( Sttement anly )
Linit 1z Standard Continuous  Disteibutions(Continued) (15 Lectures)
Exponential Distribution :-
2.1 Delinition
2.2 Nuture of pd.F & curve,
2.3 Mean, varianee, MG FCAGL T,
2.4 Lack ol memory property, median,
2.5 Distribution of min (xov b with sy il expenential random variables,
mat distribution -
2.6 Definition MUGLF, CUGLE,
2.7 Moments. cumulants. 3.0.00.75
2.8 Muode: additive property.
2.4 Distribution of sum of nidd, exponential varizbles
200 Relution between distribution [unetion of Poisson and gammea variales,

201 Recurrence relation between maoments

Unit 1 Pont Estimaition, (15 Lecluves)

3.1 Characteristics of a good estimalar. Wiz, Consislency, Linbiasedness, Efficiency. and Sufficiency

3.2 Stanclard results on the above Characleristics

3.3 Problems on the above Characteristics,

F4 Likelithood function . Cramer rao Inequality (Statement) masimum Likelihood estimator and it's properties
3.5 Metheds of Estimation: Method of Maximan Likelibood and Method ol Moments.

3.6 Large Sample test For Single mean.-dilference of means,

3.7 Large Sample test (or Single proportion and difference of proportions;
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SAMPLING TECHNIQUES
PAPER 202
Unit I
Basics of Sampling ¢ {15 Lectures)
[ Introduction W theory of sampling
1.2 Fundamental Definitions :Sample () population(N), Sample mean, sample variance , sample size, sample
IR s aie,
|3 Some more delinilions
Sampling unit . sampling fame, parameter, statistic, sampling distribution, standard errar, utility of
standard error, estimator. unhiased estimator,
lab principal sleps i sample sarvey.
I3 Principles of sample survey. Principle of statistical regularity, principle ol validily & principle of
optimizalion,
L6 Sampling & complete enumeration, and their merits & demerits
1.7 Probability and Nan probability sampling
I8 Sampling and non sumpling errors,
19 Estimation ol sample size,
Linit 1l
Basic sampling Method

L0 Introduction o SRS & SRSWOR Prool ol p(E, |

ampling. {15 Lectures)

Simple random
b o
_;\r [7[ E:LJ
Where B is the event an the specified unit is not selected in anvone of the previous (e 1) draws and then
rh . . y + 3 iga . i
selected at the »*7 draw, Prool ef. in SRS cach of Mo, samples have equal probability of being selected
. 1
e T e e
ey
2.2 Methods of selection of simple random sample. Lottary method. Mechanical
randomization or Random numbers methaod,
2.3 Theorems on unbiasedness ol sample mean and sample mean square.
24 Wariance of sample mean in SRSWOR. standard error o mean & s

0 . . .
Fativmine Yil'|I|L|I!I'_' ETT EERTE & e |‘-"\|'".I!:I|"'|'| corredbion L']"f_',\ [|-F)
L o

2.8 Merits & limitations ol SRS
2.6 Varkance of sample mean in SRSWR & comparison with variance of sample
mean in SREWOR,
2.7 Simple random sampling ol Atributes Notations & terminology
2.8 Therrems on unbiasedness and varianee of sample preportion
2.9 Size ol simple random sample for specilied precision,
Unit 111
Basie sampling methods (contimed) {15 Lectures}
J 0 Introdction and seed ol stratilfed sampling, Advaniages ol stratilied
random sampling.
3.2 Notations & terminology in steatified random sampling. Mean of siratified
random sampled’,

3.3 Theorems on unblasedness ol ¥, amd variance of ¥,

wnee ol v oin proportional allecation,

34 Proporional allocation af sample size & v
3.5 Optimum allocation ol sample size, Linear cost function,
Proof of “Variance ol Yo is minimum for lixed total size ol the sample (n} it 7y are
propartional 1o J'L'I SI - where sy are straum sample size, N stratum popalation size & 5; are population mean
square
Square [or iy, stratum, 1= 12K is number of strat.
A Variance ol ¥ for oplimum allocation
T Comparison of precisions of simple random sampling. proportional & optimunm allocation.
38 Systematic random sampling, introduction, Linear & circular systematic sampling. merits limilations of
swstematic sampling,

ted Lk ik

3.9 Vo mean ol systemalic sample unbinscdness of Y, & Yariane of ¥,
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SEMESTER - 1V
STATISTICAL METHODS — 11
PAPER 203

Unit I- Chi-Square Distribulion {15 Lectures)
b Definition and pud 0 of Chi-Sqguare distriburion,

L2 Mg foand e ll mean: varianee and other moments o Chi-Square disteibution.

L3, Additive propeny of Chi-Square distribution

L, Theorems on independent Chi-Square variates.

1.5 Limiting form of Chi-Square distribution.

1.6, Applications of Ti-Square distribution

1.7, Testing independence of atributes{ 2X2 aind rXs contingency tubles)

L8 Chi-Square test for population virinnee and its confidence interval.

.48 Chi- Square test for westing goodness of il

Unit <11, Student’s *0" distribution {15 Lectures)
21 Delimition and pad £ of 0 distribution.

2.2 M.g.fol * distibution,

2.3 Mean variance and other moments of 1 distribution.

24 Limiting Teem of 1" disteibution.

28T dest Tor singhe mean and confidence interval (or mean

2.6 U lest For ditference between means { indepeident simples)

L7 Paired 1 test ( dependent samples)

Unit =111, F.Z and Sampling distribution of statistic (15 Leetures)
3.0 Definition o Festatistic. its pall, menn and variaice,

3.2 Distribution of 1'F. Relation between t & F& ehi square

a

F-test for testing difference between population variances.

Tt

34 Fisher's Z Distribution
i3 MLGF ol Z disteibution
3.6 Fisher's Z ranslormations,

37 Applications of Fisher's 7 tanslormations
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APPLIED STATISTICS
PAPER 204

Unit 1
Multiple & partial corvelations & multiple regression, { trivariate oanly) 15 Lectures
L1 Coneept of multiple & partial correlation, Multiple regression,
1.2 Yule's notations. Plane of regression, Fitting of plane of regression by using principle of least squares. Estimation
of regression coefTicients
1.3, Residuals and propertics ol residuals. Viriance of residual
1.4 Derivation of formula for multiple correlation,
1.3, Properties of multiple corvelation
L6, Derivation ol Tormula lor partial correlalion & praperties of partial correlation.
L7, Multiple correlation in terms of latal & partial correlations.,
| 8. Coelficient of multiple & partial determination,

Unit 11
Time series analysis. 15 Lectures
2.1 Definition & introduction fo tine series dat,
2.2 Components of tine series data,
L3 Analysis of time series. Mathematical models for e umalyvsis Additive,
multiplicative & mixed models,
2.4 Uses of time series analysis
25 Measurement ol rend. Graphical method. Method of semi averages & method of
moving averages procedure, merits & limitations of all methads,
2.6 Curve fiting by pringiple 0f leus) squares Straight ling, Second degree parabola,
Power & exponential curves,
2.7 Bslimation of trend by method of least squares. Merits & limilations of the method.
2.8 Measurement ol seasonal variation by method ol simple averages, procedure,
merits & limitations.

Uit 111
Index numbers I3 Lectures
3o hnteadduetion o Indes nonmhers & thoir yses
3.2 Problems involved in the construction of indes nimbers,
3.3 Notations, Unweighted indices & weishted indices.
34 Laspeyre’s, Paasche’s. Fisher's & Marshall Edgeworth index number for
Prices & quantities. Value index number,
3.5 Upward & downward hias
3.6 Unweighted & weishied iveraes of price relitives bused on arithmetie &
geomelric mean,
3.7 Chain base indes numbertCRE canversion of €B1 o fixed base index nuntber
(FBI) & vice versi,
3.8 Criteria of a good index number, Mathematical tests - Unit lest. Time reversal
test. (TRT), Faclor reversal west {FRT), Circular tesl,
3.9 Prablems on index nimbers. Refationship amony index nusbers.
S0 Construction of Cost ol living index number and it's yses.
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PRACTICALS BASED ON PAPER 202 and 204
PAPER 206

boOSREWOR @ Drawing samples of size 'n* fram a population of size "N and verification
O results (a) F-{E’,._J = 1_’5,. (b E (s = S7and
- 1
) Verily Y0 = (1 — /) Z for SRSWOR.
tu
3} SRSWR : Drawing sumples ol size '1° rom o populition of size “N” and verificatian of

Results (a) 1'.{;:’.. Yy, thy Lis™ ) = aand
_ N2
4] Werify V(¥.) = { % )5’ for SRSWR,

3} Estimation of Sample size in SRS

61 Sampling proportions: Verification of results (a) F(pi = P, (h) Vi) = PCkn

7 Using stratum data, estimation of V(¥,) and quantify gain due 1o stratification.

&) Determination of stratum sample sizes under Proportional and Optimum allocations and
Comparison ol precision with SRSWOR.

9} Systematic Sampling : Drawing sysiemalic samples ol size *n° and comparison of precision
With SRS,

10). Computation of partial and multiple correlation coelficients. ( T'ri-variate case anly).

[} Obtaining plane ol rearession

12), Measurement ol trend by Method ol 3-vearly ind - yearly OV dveriges,

I3), Measurcment of trend by Least Squares Method- { St line, Power curve and Exponential
curve).

14}, Measurcment of Seasonal variations by Simple avernges method,

15}, Computation o anweishted indices by Sinple Auwresative method and Average ol Link
relatives method,

16). Computation of weighted indices by Laspevee's. Paasche's and Fisher's formulac.

17} Verifieation ol tests of adequacy for indes numbers given by Luspeyre, Paasche, Fisher, &
Matshall-Edgzeworih’s larmulae.

[8). Construction of Cost of living index number,

19). Construction of Chain Base index numbers, Conversion between CB.1 and .31,
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Books recommended

L) el

i

12

o

I3,
|4,
|5
|8,
I
18.
19,

20

Goon AM, Gupta M.k, Das Gupla, BOI99 1 Fundamentals of Statistics. Vol World fress, Caleutia,
Hudges K and Lehman ELCT964); Basic Concept of Probability and Staties, Hidden Day,

Mood AM. Graybil F.A. and Boes D.C(1974): Introduction o the Theory of

Statistics, McGraw Hil

Gupta and Kapoor - Fundamentals of Mathematical Statistics, Sultan and chand pub.

Bhat B.R.. Sriventatranana T, and Rao Madava K.S(1997) Statistics A Beginner's Text. Vol 11 New
fntermationall Py Lid.

Rohatgi V.kUT96T) An introduetion to Probability Theory and Mathemalical Staties, Jolin Wley and Sons.
Snedecor Gow. and Coohran W.G..(1967); Statisticqu! lowa State University,

Murthy M.NCIB6T) sampling Theory and Methods, Stalistieal Publishing Soeiety, Caleutta.
sampath 5, (20000 Sunpling Theory and Methods, Narosa Publishing Hounse,

- Sukhalme BV.CE964 ) Sample Survey methods and its Applications. Indian Society of Agricultural

Statistics,

Gupta and Kapoor Fundamemals of Applied Statistics; 8.Chand Pub,

Goon AM... MK, Guptaand b.daS Gupla: Fundamentals of Statistics. Vd 114 World Press Caleutta).
Des Rej{2000) Sample Survey Theory, Naros Publisting House,

Cramon F.E and Cowdon DAC1969% Applied General Statistics Prectice Hall of India.

Goon AM. Gupta M. IK, Das Gupta B. (19861 Fundamentals of Statistics, Vol.ll Warkd Press. Caloutt,
Gupta and Kapoor

s Fundamentals ol Applied Statistes S.Chand. Gupla 3.1, Staristical medod .S Chand

S.C. Shrivastava, Sangya Shrivastava, Anmol Prakoshan Pyl . New Delhi

Asthana and Shrivastva: Applied Statistics of India (Claotany Pub)

Gupta and Mukhopadlvay PPO 3 Applicd Statistics, Central Book  Ageney




