o UNIVERSITY OF MUMBA
| No.UG/70 of 2009

. o 1 el :

" eforenc® I8 ”];i’l_e“ﬂﬁfgnl'g_‘;‘“::lmi_mccs Regulations and syllabi relating to the
A oo course e b ey nar No.UG/H1S 02007 dated 15 Qctober, 2007
A ipals of the affikated cotilegfss M Arts and the Professor-cum-Director,
Jue v j)islancf'-‘-‘Equ?a“-On are herby informed that recommendation made by the
1ﬂ‘-'ﬁ‘“°l~b't”dies in bm:-astmi “ﬂ s “neeting held on €™ October, 2008 has been accepted
00 Jemic COUT]CI! at 1L:~*:_ 11nee}'mg n«;ld on 5% December, 2008 vide item No. 4.24
e in aecordance therewith, 1t.ne tevised syllabus of Paper 1I and 111 in Statistics at
d;]lﬂ.B- A, cxmnxpahon 1s modified as per Appendix and that the same has been
m:;llgilf 1o force with effect from the acadernic year 2009-2010.
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The Principals of the affiliated colleges ir Arts and Professor cum-Director,

e of Distance Education.
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lpy forwarded with compliments for information to :-

| The Dean Faculty of Arts

. The Chairman, Board of Studies in Statistics.
3. The Controller of Examination,

{, The Co-Ordinator, University Computerization Centre,
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}qUI of : Dil'ect_or BO

o SUdents v ad of College and University Deve'spment, the Deputy Registrar (Eligibility and Migati "
N"“‘Reg,qm' Aw?lf:‘“e. the Executive Secretary to the to the Vice-Chancellor, the Pro- Vice-Chancellor, the F?:gizi?mj& e
: alive sub-center, Ratnagiri for information. ' . and the
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M‘"{; Seaion (5 Cozif Examinations (10 copies). the Finance and Accounts Officer (2 copies), Record Section (5 copi
).umf‘r‘(2 COpies) fh:%'e the Deputy Restrar, Enrolment, Eligibility and Migration Section (3 copies), the Deputy Reg,ips;:}
e (gfemor-cri;‘n_ i ItJUty Registrar ( \ccowits Section). Vidyanagari (2 copies), the Deplty Registrar, Affiliation, Section (2
My < Copieg ctor, Institute of Distance Education, (10 copies) the Director University Compul, :
L“plbs) aldkﬂm).the. Deput‘/ Registrar (Snonrial Mally tha T‘mn\Shr Dngiehlr fDRO the A\"'.idantst, ‘Dn.m‘.g‘.fI E:?Iilt:er ([DE Blﬁldlng),
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S.Y.B.A.
PAPER — g

STATISTICAL METHODS

E[emcntary Probabi!ity theory :

L l.ﬂndoxp experiment. sample point and sample space. Definitj
Opcrﬂtion of events, mutual})’. L:xclusi\'e and cxhauslisg ce. s ki
ClaSSiC“[ and Empxpcal definitions Ofl)mbability . \_/cil_ts,'complementary events.
Theorems 01 Addition and Multiplication of Drobabilitiezlz\\:pl]huauons-
mdcpcndcncc of events, Conditional probability. Bayes" theérenﬁrz:?dfsi)t,s applications

Tria

Discrete random variable and its probability distribution -

Concept of Discrete ra_ndom variable. '

Delinition an_d properties of probability distribution and cumulative distribution
function of discrete random variable.

Raw and Central moments (definition only) and their rclat'ionship (upto order four
withotit proof). ‘

Concepts of Skewness and Kurtosis and their uses.

Expectation of a random variable. Theorems on Expectation and Variance.
probability mass function and Cumulative distribution function of discrete random
variable.

Joint probability mass function of two discrete random variables. Marginal and
Conditional distributions. Theorems on Expectation, Variance (with r;roof),
Covariance and Coefficient of Correlation.

Independence of two random variables.

Standard Discrete Distributions :
Discrete Uniform, Binomial and Poisson distributions; their probability mass

functions,
obtaining their cumulative distribution function. Derivation of mean and variance.

Poisson approximation to Binomial distribution (statement only).

Continuous random variable and its probability distribution :
Definition and properties of probability density function and cumulative distribution
function of Continuous random variable. Their representative curves. Expectation,

Variance and Standard deviation of continuous random variable and their properties.

Median, Raw and central moments.

Standard Continuous Distributions .
Rectangular i.e. Continuous Uniform, Fxponential and Normal distributions.

Frequency Curves of Uniform, Exponential and Normal distributions.
Derivations of mean, variance and median for Uniform and Exponential distributions.

Properties of Normal distribution (without proof) and properties of Normal curve.

Use of Normal tables.
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| i cept of a Parameter, statistic, esimgqq, and its s
L. (‘Ir of the estimator and concepy of pjys in
y criou_al Limit Theorem (statemep only)
Cb:]pling distribution of sample means 54 sample fj.
a PICS only). -
dard errors of bﬂl?lpfc mean and sample fractiong.
d interval estimate of single n

Sampling distribution. Standard
an estimator,

actions (proportions) (For large

5(][11
Stan
int an
point &
qatistical tests - .

&‘onCCP‘ of Hypothesis
! d Alternate hypotheses, Simple and Composite hypotheses

]l an o
Nu ; .
Types of errors, Critical region, Leve] of significance.

Large Sample Tests .

for testing specified value of population mean

for testing spcc_lﬁed value in dlfferen.cc of two means

for testing spccg@ed value .ofp_o‘pulatlon proportion

o (esting specilied value in difference of population fractions,

TOPICS FOR PRACTICALS:
2 T URTRACTICALS:

1ean, single proportion from sample of large size.

Probability

Discrete Random Variable

Bivariate Probability Distributions (Discrete case only)
Binomial and Poisson distribution

5. Continuous Random Variables

6. Rectangular and Exponentiai Distribntions

7

8

5 N —

ha

. Normal Distributions
. Testing of hypothesis
9. Estimation
10. Large Sample Tests

Students are required to do at least two practicals using Computerized Statistical
Software.

References :
\

L. Medhi J - Statistical Methods : An [ntroductory Text, 2™ Edition, New Age
International Ltd.
David S - Elementary Probabiiity, Cambridge University Press.
Hoel P.G. : Introduction to Mathematical Statistics. Asia Publishing House..
- Hogg R.V. and Tannis E.P. : Probability and Statistical [nference,
McMillan Pub. Co. Ine.
K_Othari C.R.: Quantitative Techniques, Wiley Eastern Limited
6. Pitan Jim © Probability, Narosa Publishing House.
Spiegel M.R Theory and Problems of Statistics, Schaum’s Publishing
Series. Tata McGraw-Hill
: ‘G_oo,_l AM., Gupta M.K. and Dasgupta B: Fundamentals of Statistjcs. Volume I,
lhe World Press Privaic [.imited, Calcutta
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S.V.3.A,
TONS Repcn . . PAPER I
OPERATIONS RESEARCIT AND INDUSTRIAL STATISTICS
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campling

(t>
| r[f,, . ats s ? ‘
gL - eepts of population, Population UL sample sample 4 e ' o

[ . T Wy ,‘; ; o : ’ '».]‘VH,:?;)“('1.'.;|t|.(|a'_

qimator unbiasedness. hias, mean square error (M.§ 1) md standard erro

ostl dandard crror,

as and Sample Surveys,
st N
ot

g N {1 : J3. N o N\ ™ : .
Qeps in conducting samplc survey with lllustrulmns of designing Questionnaire
Concepts of Sampling crrors and Nun-Szun} 'ing errors

\ C D,

SN A - 11 4vs - .
Concepts of Non-probability sampling ang pmbuhili(y sampline
o,

sampling with replacement, withoyt replacement

simple random sample (SRS)
prawing Simnle random sample (SRS) by

(a) Lottery Method ang
(&) Use of Random Numbers

Mean of a simiple random sample is an unbiased estimator of population mean.

Introduction (only) : Stratified sampling

_ , Systematic sampling. Cluster sampling,
Two stage sampling

Application to Market Research i variety of fie!-'s. (Psychology, Economics)

NSSO, CSO and their functions,

3
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wting Methods :

I.‘U[‘CCL
| (15SE
[ cast Square technique
|lltm§1 O‘.'\‘“[-‘\‘US (‘[ [I]C “Ul”] \' a h\ \, h
. a N 4
using Log EXTand Y = 4 by
gimple Linear Regression
Relevance of coeliicient ul\lclcrminaliun (r“‘)
\pplication of B coefficient ip Reorecq
: sIession Analygjs
ysis
Application ~I Exponentia] Smoothing ysi. d o
& & lime Series Dagy
CPM and PERT :
o . (15L)
Concept of project with ilustrationg as an ' /
an organized effo ith ti
1 rt with time m
o - dnagement
Objective and Outline of the techniques
Diagrammatic representatj viti
g ! on of activitjes j i
Sina project :
Bar Diagram and Network Diagram
Slack time a I i
nd Float time. Determination of Critical path
Probability ideration j :
bility consideration in project scheduline
g.
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M)m.wlinn Model :

“.H : (ISL)

o, Mathematical Formulation, Concepts of
d Problem.

conce Solution, Feasible Solution,

(nbalance

dal Basic FFeasible Solution by

Ini
) North-West Corner rule,
il Matrix Minima Method
iy Vogel’s Approximation Method

optimum Solution by MODI Method for the following cases

Maximisation

)

i)  Minimisation

i) Degenerate feasible solution,

Assignment Model :

oncept ol assigiunent modei as a particular case. Solution by Hungarian Method,

uuuuu Cpl 00 ass

include unbalanced type problems too.

Adjustments when problem is of Maximization type

i Lincar Programming Problem (L.P.P.): (I5L)

Mathematical Formulation, Concepts of Solution, Feasible Solution, Basic Feasible

Solution.
Graphical Solution for Problem with two variables.

) Aliernative Optima
) Unbounded Solutions

% l(ljl) Infeasible Solutions
l i ing fi ‘ ! .
'dard Linear Programming form using Slack variable, Surplus variable and

titicia) variable

Soluop Of L.P.P. usine -

Simplo,
"Plex Metho, Big M Method

Speci
tal :
€ases of Simplex Method : Degeneracy

Cepy - : i ' i
Ptof Duality. |15 use in solving LPP. Relationship between optimal solutions to
4d Dyg|

(n

&
Ongpy,;
] \
Ic lntcrprelation of Dual.
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o Applicution of chi-square
L

1t disiribution and mcasures of association :

Definition of Chi-square distribution.

Fitting of specified distribution: Binomial. P

i { Fit oisson Distribution and testing
Goodness ol I

Independence of Attributes -

Data given by 2 x 2 contingency table. (With Derivation of Test statistic)
Data given by r X s contingency table (Without Derivation of Test statistic)

Measures of association

1) Yule’s coefficient

i) Coefficient of Colligation
i) Phi-coefficient

1v) Odds ratio

TGOPICS FOR PRACTICALS:

1) Sampling Techniques
2) Forecasting Methods
3) Transportation and Assignment Problems
4) L.P.P.: Formulatiorn and Mathematical Model
5) Linear Proérann‘ni'ng (Graphical or Simplex)
6) Fitting and Teéting ‘Goodness of Fit’ of specified distribution; Binomial;
Poisson

7) Distribution distributions mentionea under Chi-Square.

8) Measures of association.
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jer “‘H“,,.{ lapocs  Apphed Statistien o o hand Pub; ion
pt o
: Coabran Sampling Techniques, Wiley publications
Jaresh \alhotra o Market Research
1) N
: Cothati C.R.: Quantitative Techniques Wiley Eastern limited

. “ p PP ey . »
pER] and CPML Principles and Applications - Srinath
\ (‘,lwcl'.'iliol’l.\‘ Research @ Kantiswaroop and Mamohan Gupta
(\

-y Qperations Research @ Sharma

q) Operations Research : Taha

o) Damodar Gujrati : Basic Econometrics

Joad :
Hork-load
T 3 LCCtUILs pCl WEEK PEr paper
QLA
mcticals : 3 Lecture periods per paper per week per batch of 20 students

sudents are required to do at least two practicals i.e. Six Lecture periods using Computerized Statist

Sftware

CTICALS SHOULD BE CONDUCTE!

N DM

ALLTHESE THREE LECTIIRE PERIODS OF PRA
{CCESSION TOGETHER ON A SINGLE DAY

e
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