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The Principals of the affiliated colleges in Arts.
A.C/4.30/03.03.2010
2k ofe sk s ok ok ofe sk sk ook kol .
No. UG/i07-A. of 2010 MUMBAI-400 032 29" May, 2010

Copy forwarded with Compliments for information to:~

I. The Dean, Faculty of Arts |
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U.G./P.G-Section.

Copy to - P

. The Director, Board of College and University Development. the D

gifl_lon), the Director of Students \Velfgm. the Personal Astistents to the Vice-
#irar and the Assistarit Kegistrar, Administrative, Ratnagiri for mformation.

. The Controller of Exarminari :5), the Finance and Accounts officer (2 copies), Record Section (5 copies),

s‘;-b_hcaﬁm Section (50n;fopies). th?clglespgg fﬁ%é’c{r Earoliment. Eligibility and Migration fSecban (3 ngesl.;:li?epfﬂy

5“‘%?3“'613‘?&“?“* Affiliaion Section (2 copiees). the pmfwggc;;}ignn:? :/r'idlynasnuat:zio(z copiet) the Dgp?uty Registras

Sitcig Gy e8! the Director University Comguter Conter (IO %0 3 i pivoriles Uit (2 copies) and the Assistant

Celty, the Dennte Domintrme rmDAY Tas AAssistant Rerisal tlerms wrart am tha moemeee— e

eputy Registrar (Eligibility and Migration
Chancellar, the Pro-Vice-Chancellor, the

n

P

G Scanned with OKEN Scanner



Enclosure to Item NQ_ s A0

/’/—\\\ 10312010
/’ B R =
// -
VA \
’ \

: UN“/ERSI'I‘Y OF MUMBAI )

i TOYOB.A.
| | in

STATISTICS

i

I

- (with eifect from the academic year 2019 - 2011)
“‘\' j
\

i
N\ /
y
\\\‘- . .

\*- ~

|

———

G Scanned with OKEN Scanner



LY.B.A.

STATISTICS

FROBABILITY AND SAMPLING DISTRIBUTIONS

. Tye710 7 .
Unit 1 Lnivariate randqm Yariables (Discrete and Corizizomnc:
Moment Generating Functian. Cumul
I heir important properues
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= on. Its pronerties (withi
Transformati ‘. : properties (without proef).

allon of random varjapje.

Standard Diserote Probokiin: Distribuzinns:
Uniform Distributi e . .
S “b“t‘m Bemoulli'sDistribution. Rinomial
Asiiduiion, Poisson Q-_;:i:‘:“t:i' o GeQqmeiric Distribution
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Prcx? wavcvzav e N -
Conird: moments; Skew 1088 and Kusrtosis
T sevnsdson v odondems Py { : ;
Lamiting qisiribution (\with yiit nrood)
Tiulicaiod DAl diid Tiiicaied Deorica e S0t oy
dl diid 1iuiicaicu COUIDDUIL LD IOULIUEL Wi
suitable Hustrations; pm.f and mean
Unit2  Bivariate Probability Distributions: 22L
INSCrate 10Nt Frodadilily mass mncuon L oninuans iqint '

e o .2 ) i n o~ B P e
esson function: Coethy {

Transiormation of random vanabies and

T N ;S.‘.n.d,‘ ST, chead i
udiidiUiiliauivii (oiipIv inududduving.,

“eretryers s dar INNictrihatinag: B RTINS T S NN
Claliguial wisiioutivil, CApuilciital vddivuuotl, Uaniia
distribution {with smyzle and double parameter); eta

Gaes

..... >

ts to be discussed wherever applicable to

‘the above stated distributions
Derivation of M.G.F.. C.G.F.. Moments up to second order.
Median, Mode, Additive property, Skewness & Kurtosis

(without proof).
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Unit 3 Normal_ distribution:
Derivation of its Median; Mode: M.G.F.; C.G.F.; Moments
up}to.fourth order; Mean Absolute Deviation; Recurrence
re}atn_on qf central moments; skewness & ku;losis;
D15}r1but10’n of linear function of Independent Normal
variables.
Fitting of Normal Distribution.
Central Limit Theorem with proof for i.i.d.r.v.s. using M.G.F.
Chi- Square Distribution:
Concept of degrees of freedom: Derivation of Mode;
Moments up to second order; Additive Property; Asymptotic
Property and Distribution of Sum of Squares of Standard
Normal variables .
Sampling Distributions of Sample Mean and Sample
Variance and their independence for a sample drawn from -
Normal population (without proof);
Confidence interval for population variance of Normal
population; Test of significance for specified value of

variance of Normal population.

Unit 4 t-distribution: 221,
Derivation of Mode; Moments up to second order;

Distribution of U/,/(V/n) where U is a standard Normal
variate and V is an independent Chi-square variate with n
degrees of freedom; Asymptotic property.

Definition of Student’s t-statistic;

Confidence intervals for small sample for

1) one Normal population mean
ii)  difference between two Normal population means

(assuming equal population variances and based on

independent samples)
Tests of significance using one or two samples of small size

for comparison with given value of:
i)  for specified value of One Normal population mean
1) Difference between two Normal population means
a With equal variances with independent samples.

b. Based on paired observations.

F- distribution:
Derivation of Mode; Moments up 10 second order;
Distribution of reciprocal of F-variate: Distribution of
(U/m)/(V/n) where U and V are independent Chi-Square
variables with m and n degrees of tfreedom '::espeit'we]y_
i far ranin of variances of nwe Normal

ance ot equality of variances of

5
ph

-

r‘f\“\nf‘ﬂ'\f‘a 1INTOHTY
AT NI I 1IN VL

populations. Test ot signific

two Normal poputatichs. ‘ > Jhy o el

Interrelationshing of F distribution with a) t-distribution b)
iterrelationshins of

Chi-Square disiribution.
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TOPICS FOR I’R.-\(f'l'l(,'.'\l SN:

Distribution of random Varable
Srandard discrete dislrilum“m
Bivariate l’mlmhilil_\' l)i.\tl'ihu-l;nn
Standard continuoys distribution.
Normal Distribution, Cepy '
Chi-square disttibution

t- distribution

- distnbution

SMGE o Ry

al g Theorem

Iil']l“l".lll‘li'\.’(fli BOOKS

[ntroduction to the theory of satistics: AM. Mood . F.A. Graybill, D.C.
Boves: Third edition: MecGraw-Hjijj Book Compam; youll,

Introduction to Mathematical Statistics: RV Hoge, A.T. Craig: Fourth

edition: Collier McMillan Publishers

-Ahahility )
PI,Q‘.'GJM;\ a“.‘? Statistical Inference: R.V. Hogg. E.A. Tanis: Third
edion, Mevitiian Publishing Company o

ohn B, Freund s Magi Heal <tariors F R AT I WA N ror .
Joitt Lo rreund s Mathematicai Statisties: I Miiler, M. Miller: Sixth

:-sv.vr\rl:‘:-\f- -y o Ty AT I ewy T QL . . ‘. - & P a5 - =
Moaiction 10 Viathicmaricaj Stausiics: 2.4, Hoei: ourth ediion: john

Fundamentals of Mathematical Statistics: S C. Gupta, VK. Kapoor:

I L TN D NPT G P FRE A O, Q
N ,x':-';n;:i LLdraaidad, W diddieiid \.!iaﬁ'\.i L, &)O;]S

1 . T s O 2 - -
i ATV TYINNT I AN T N FTevT v gens o 1 Y. p . T 1
A 13:;:’::;':::.-;:5\,‘:: SIAIISUICE! J\-I ~anur o C Q}

Chand & Company Ltd.
Statistical Methods: An Introductory Text: 1. Medhi; Second edition:

v Cagtary 742
.« .~

Troasie.

i~
LR

. Anouthme of Statistical Theory Vol. 1: A M. Goon, M.K. Gupta, B.

Dasgupta; Third edition; The World Press Pyvt. 1.1d.
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STATISTICS

PAPER- V
THEORY OF
Y OF SAMPLING AND DESIGNS OF EXPERIMENTS

UNIT-1  Simple Random Samplino:

Simple Rand :

Population I\;m sampling (SRS) for Variables: Estimation of
Boties Uc?)l'l and T otal. Expectation and Variance of
estimat ety 1ased estimators of Variance of these

S- ators.[Using SRSWR and SRSWOR]

RS for Attri Sl Sl '
Variance t}“lb“te&- Estimation of population proportion and
th; ance o the estnpators. Unbiased estimator of Variance of

se estimators.[Using SRSWR and SRSWOCR]
Esti ' ) _ : ;
t."'“:m" of sample size based on desired accuracy in case of
I 1Y c\S fl!'lr‘ ,-,f*'_;;“-, .
tes.

vreyr
yaliLiauvie alrug awurvu

-
-—

::]
1
RS

Crwersdsd s, y
Stratifted Random Sampling:
Concepts of Stratified population and Stratified sample.

ctratitied

Eslnnathn of population mean and total based on strati!
sample. bxpectaticn and variance of unbiased estimator of
population mean and total assuming SRSWOR within strata.

.~ . > ~

. ~ 1 Actirnni —
Unbiased estiinators oif Variances ol these estiimators.

Ny ‘\V!'I\
LR ] Mg

L)-'r\.\ﬂu't; w1y n”-\ Ty "

CrOPROTHONG anolanon ‘\_)i‘:: mum anedand \

v et Fé% 4 Ve T i AR RN AT ey ".‘y‘. ~y "-‘: - ] . A f‘a' Pih ] ‘-‘ . 'l n l"
Vai yitiE Cusis. Conmiparisoin Gi siinioie ranaosiii Saitioing aiid

siratified random sampling with proportionat and optimuin

1y .
atianweation
atOCAI0O1,
ed o QDI

. ~ L.
A I ey s | AP N s T I Iyt
LIANMF PP N/ AN,

I ., édn ess

Aniddiad Wissis ANL ..fg.‘-.'u'n‘:'i-' A yserainidasd oD disasil s
Ratio estimators for popuiation meai. ratio and total. Expectation
! At VIS B

— . :
FCInIManrnTe
R N ACA NS b

' N &8 O T NN din - B
and M.S.E. of Estimators.

T e Y das B S

LSCs Ul AL osuinatuis.

R eoression estimation of population mean and total. Expectation,
Variance and Minimum Vanance

Jeuression estimalors.
json of ratio estimator, Regression estimator and Mean
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UNIT73 /(l) nalysis of Variance:
ne way classificati : _ :
cati s ‘ - 5 pel
slass on with equal and unequal observations
Mathematic
r‘l ; - a . ? s .r
(Statement ((mIMOdFI and its Assumptions, Cochran's theorem
Estimation of ¥). Expectation of various sums of squares. :
t]{c cq;im, t . m,mfnclc"s by least squares method. Variance ol
Iimiti fi -d lmh. Estimation of treatment contrast and confidence
T .y ‘IL clementary treatment contrasts.
wo way classificati , ;
i ay ¢ assification (with one observation per celh)
/ ;l ] ¥ ~e M. . - = - ) i i
sum C“;dtlgal Model and its Assumptions. [:xpectation of various
S SOIS ares. F : . y
method \f,]u 1ES. Estimation of parameters by least squares
¢ - . . eters 0}
conti [ ﬂdllance of the estimators. [stumation of treatment
~ -.]~ -~ N . - ) :
ast and confidence limits for the elementary treatment
contrasts.
Design of Experiments:
I(ionlc‘epts of Experiments, Experimental unit, Treatment,
°p l_cate, Block, Experimental error and Precision.
Principles of design of experiment: Replication, Randomization
and Local Control.
Efficiency of a design D, with respect to design D2 .

Choice of size, shape of plots and block in different agriculture
and non-agriculture experiment.

UNIT-4 Standard Designs of Experiments:
C01-11pl¢te1)' randomized design (CRD) and Randomized block
design (RBD), Mathematical Model and its Assumptions.

Expectation of various sums of squares. Estimation of parameters

by lcast squarcs method. Standard errors of treatment differences.

Comparison of their efficiencies.

Latin square design. Mathematical Model and 1ts Assumptions.

Expectation of various sums of squarcs. Estimation of paramcters
ares method. Standard errors of treatiment difierences.

£ the efficiency with RBD and LSD.

chique for one missing obscrvation in case of

by least squ
Comparison 0
Missing Plot Te
CRD and RBD.
Factorial Experi

2 A3 . _
27 27 experunents, eli
Yates method. Analysis of data ffom 2°. 2" factorial experiments

ments: Purpose and adyantage.
Calculation of main cffcets and interactions.
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TOPICS OF PRACTICALS

E Simple random sampling for variables
2. Gimple !‘mulmn sampling for ”"'“nnu;;'
3, Listimatlor ol sample size in case of fsfl'rlg»lc random sampling
giratified Random Sampling, : samplitie-
. R"'i” and Regression methods of Fstimations,

{/) 2?;1(1;)\,\/;.();';]")‘(! (two way classification models of ANOY /.

g, LSD

0. Missin';.-, plot technique (one observation)

10, liactorial experiments, '

- "
—

Reference Books:

w. G. Cochran, Sampling Techniques, 3 Edition., Wiley (197%).
M. N. Murthy, Sampling Theory and Methods, Statistical Publishing Society
(1967).

Des Raj, Sampling Theory, McGra
(1968). .

p V. Sukhatme and B. V. Sukhatme, Sampling
Applications, 3rd Edition, Jowa State University
§. C. Guptaand V. K. Kapoor, Fundamentals of Applied Statistics, 3
[dition, Sultan Chand and Sons (2001)

M. N. Das and N. C. Giri, Design and Analysis of Experiments,
New Age [nternational (P) Limited, Publishers (1986).

D. C. Montgomery, Designs and Analysis of Experiments,

(2004).
N. K. Malhotra, Marketing Research, 5
Ltd., (2007).

1stIcs

w-Hill Series in Probability and Stat

Theory of Surveys with
Press (1984).

s
e

‘\:[: - -

27 Edinicn,
o .o «r

6= Edition, Wiley

® Edition, Prentice Hall of Indiz Pvi
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APPLIFD S LATISTICS

Mortality Tables: 07
Various mortality funct; .
alin SHans ek ey ~

e P, tunctions. Probabilities of living and dyving.

e foree of montality, Fstimats o : S
table. Mortality table - Estimation of n, from the mortality
sopulation ‘E\‘p: € 33 2 population model. Stationary
: Ol EXpectation of lifo - it
A ¢ and Average hite at death.
Central death mate. KU RS 1 s
(\""ﬂ’"lllnd Interest and Annuities Certain:
Accumuls alue - . o
ates of i ited value and present value, nominal and eftective

t_? ¢ ‘mtl}bt. Discount and discounted value, Varving rates
~ ST iy : ~ . * N . o ~
;‘r "‘"LR“L Equation of value. Equated time of payment.

esent and ac cumulated vaiues of annuity certain (immediate
and due) with and without deferment period.
Present and accumulated values of
1) INCreasing annuity
1)increasing annuity when successive instaliments torm
_ a) arnithmetic progression b) geometric progression,
11) annuity with frequency ditterent from that with which
interest 1s convertible.
Redemption of loan.

Unit 1

Unit 2 Assurance Benefiis: 221
Present value of Assurance benefits in terms of commutation
functions of 1) pure endowment assurance ii) temporary
assurance iii) endowment assurance iv) whole life assurance V)
double endowment assurance vi) increasing temporary
assurance vii) increasing whole life assurance viit) special
endowment assurance ix) deferred temporary assurance X)

deferred whole life assurance.

Present value in terms of commutation functions of Life
annuities and Temporary life annuities (immediate and due)
with and without deferment period. Present values of Variable
ife annuities(immediate and due)

al premiums for the various

and increasing |
Net premiums and Level annu
assurance plans. Natural premiums.
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Deﬁnition of Time series. Iy c B
Series.

Estimation of trend by i
semi averages iii) Meth
lcast squares.

v) Exponential Smoothing method

Estimation of seasonal ¢q -
) mponen :
averages ponent by i) Method of simple

;3’51?;;3i;?l:noylllg average method iii) Ratio to trend method
(S:(::r)&e;;csl:ﬁ:luaglg?Saippllcaﬁons.=Types of simulation. Monte

. _ _ mulation. Elements of discrete event
snnulat_pn. Qen_erat{on of random numbers. Sampling from .
probablh.ty dlSmbl{tlon. Inverse method. Generation of random
obsew ations 'f.'rom 1) Uniform distribution ii) Exponential
dlStl’?bllt]OI.l 1i1) Normal distribution. Simulation techniques
applied to inventory and Queueing models.
Game Theory: .

Definitions of Two person Zero Sum Game, Saddle Point,

Value of the Game, Pure and Mixed strategy.

) Optimal solution of two person zero sum games: Dominance

property, '

Derivation of formulae for (2 x 2) game. Graphical solution of

(2 x n ) and (m x 2) games.

Unit4  Decision Theory: . 22L
Decision making under uncertainty Laplace criterion, Maximax
(Minimin) criterion, Maximin (Minimax) criterion, Hurwicz o

- criterion, Minimax Regret criterion.
Decision making under risk: Expected Monetary value
criterion, Expected Opportunity Loss Criterion, EPPI, EVPI.

Decision tree analysis. -

Linear Regression:

Linear regression model with one or more explanatory

variables. Assumptions of the model, Depvatmn of ordinary

least square (OLS) estimators of regression coefﬁqents, (for )
one and two explanatory variables rnodels) Properties o'f leqst

square estimators (without proof) Coefficient of determination

R* and adjusted RZ Procedure of testing

i) overall significance of the mpdel 1) Slgqlﬁcance of
individual coefficients iii) significance of incremental
contribution of explanatory variable for two explanatory
variables model. Confidence intervals for the regression

coefficients. ) .. .
Autocorrelation: Concept, Detection using i) Run Test 11)
Durbin Watson Test, Generalized lefast square (GLS) metlfod.
Heteroscedasticity: Concept, Detection using 1) Spearman’s

Unit 3

) F rcchanq curve method ii) Method of
od of moving averages iv) Method of

2
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P

rank correlatj
allon test. ij) . y
}\/l&':flttibcql;;‘.re (WLS) csl)irng':f(;lrsqc‘l-paga"'Godfrcy A
tticollmearity: ¢ . D

ratios y: QOncCDt, Detection using i) R square o
11) pair wise ¢ i

: orrela Sty |
Inflation Factor (Vltl!‘()m it e L
Consequences of usin

» OLS esti . ;
autocorrelation, hcter& DLS estimators in presence of

oscedasticity and multicollinearity.

TOrics or PRACTICALS

Mortality tables

Annuities

Life annuities

Assurance benefits

Time series

Simulation

Game Theory

Decision Theory

9. Multiple regression model

[0. Autoccrrelation, Heteroscedasticity, Multicollinearity

=N O R L) —

e}

REFERENCES:

[ Neill A : Life Contingencics, First edition, Heineman educational

books London
Dixit S.P., Modi C.S., JoshiR.V.: Mathematical Basis of Life

Assurance, First edition Insurance Institute of India ‘
3. Gupta S. C. &. Kapoor V_ K. : Fundamentals of Applied Statistics,

Fourth edition, Sultan Chand & Sons.

(]

and Application, Third

4 Sharma J. K. : Operations Rescarch Theory
edition, Macmillan India Ltd. o N
5. Spiegel M.R. : Theory and Problems of Statistics, Fourth edition,
a McGraw Hill

Schaum’s Outline Series Tat

6. Taha Hamdy A. : Operations Rese
India Pvt. Ltd

7. N.D. Vora : Quantit
McGraw Hill Companies o _ B

8. Damodar Gujratht. Sangetha : Basic Iconometrics,, Fourth edition,
McGraw-Hill Compantes

9. William Greene : Econometric An

Publishing Company

arch - Eighth edition, Prentice Hall of

ative Techniques in Management, Third edition,

alvsis (1991), First edition, McMillan
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pestion Paper Pattern for - ot
Ty Baminaton s S
""" For theory papers the question paper pattern "Sll foll
All questions will be compulsory @ will as follows
1 based on all 4 units '
Q.2 based on Unit-]
Q.3 based on Unit-II
Q.4 based on Unit-I1[
Q.5 based on Unit-IV

practical Examination :>75 marks
practical examination will consists of two papers each of 30 marks.

Journal : 10 marks
Viva Voce : 5 marks
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