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The following will be the sch s o
ation for the branch of Sta ¢me of M.A./ M.Sc. Part -II

examin M.A./ M.S tistics with effect from 2008-2000 :
v L2 L . C. -
PART -I1 EXAMINATION

me of Examination : -

g;gzr vl - Multivariate Analysis
gg; mic ((l;artfll) (One Paper - 3 hours - 100 marks)
-3k art-1l) (One Paper -~ 3 hours — 75 marks)

paper VII - Testing of Hypothesis

For M.Sc. (Part-Ii) (One Paper -

For M.A. (Part-I1) (One Paper -3 hours — 100 marks)

3 hours - 75 marks)

- VIII - Optional P - :
pape: Vil clgctivcs: aper — Any two to be selected from the followi=z

For M.Sc. (Part-II) (One Paper — 3 hours — 100 marks)
For M.A.  (Part-II) (One Paper - 3 hours - 75 marks)

l. Bayesian Analysis
2. Bio informatics
3. Biostatistics
4. Clinical research
S. Contingencies
6. Data Mining
7. Financial Mathematics
8. Genetics

9. Non Parametric Inference
10.Operations Research

Paper IX - Optional Paper- Any two to be Selected from the followin:z
clectives:
For M.Sc. (Part-11) (One Paper — 3 hours = 100 marks)
For M.A. (Part-11) (One Paper - 3 hours = 75 marks)

Advanced theory of designs
Categorical Data Analysis
[Econometrics

Financial Statistical Economics
Measure Theory

Risk Analysis

Statistical Decision Theory
Statistical process control

9. Stochastic Processes
10.Survival Analyis

XN U D WN —
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of marks : -

1.11t100
pistiPY
. -~ 1 >t c - NPy 1o o .
Qucsthn” in the U-. ory Paper are compulsory and Appropriate
, A”-nhm‘l@ should be given to cach topic in the syllabus.
wels'' ™

.\Z-Pmct.ical ba‘de o)n paper VI to IX and preject work/ dissertation
papCr ¢ por M.Sc. (Part-II) (One Paper - 6 hours — 100 marks)
For M.A.  (Par--IT) (One Paper - 6 hours - 100 marks)

pution of marks for paper X:-

70 marks for practical examination consisting of two sessions
each of 3 hours duration .

10 marks for journal and viva-voce,

0 marks for project work.

Distri

peaching Hours:~
The syllabus of each Theory paper should be covered in120 hours

‘ in one academic year i.e. 60 hours per term, Consisting of 4 hours
per week for each pap.er,

1.ere will be one seminar of one —~hour duraticn per paper per

week.

gight hours of practical consisting of two practical session of 4

hours per week per batch.

rach batch for practical consists of ten students.

'« Two hours of practical session of teaching of Statistical Softwarce

per week per batch.
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c o‘VIPULSORY PAPER: PAPER VI: MULTIVARIATE ANALYS[S
. ! MODULE X
Unit 1 - (15 Lectures)

Books Pz.No.
1. g:l;}ljlll]‘ii?ldé(l’s?;ﬁ; and Multivariate Johnson-Wichern — 1-157
9. Multivariate distribuions ;maiginal -~ Anderson 6-65
and gon@honal distribution e ,50me
mu.lt'w.anate.gc‘?era!izations of Johnson-Wichern — 252-272
umvgna}e distributions, simulation, Kshirsagar 23-184
multivariate normal distribution, Flary
Wishart distribution.
Unit. 2-(15 Le.ctures) Books Pg.No.
3. Hotelling T2 and its applications. Anderson 170-206
4. Regression and correlation Anderson 115-169
coefficients among several variables
and their testing.
Unit 3 - (15 Lectures) Bools rg.No.
5. Likelihood Ratio Tests Anderson 291-380
Giri 175-288
Unit 4 — (15 Lecturesj Books Pg.No.
6. Multivariate Analysis of variance Johnson,Wichern  290-375
MODULE 21
Unit 1 — {15 Lectures) Buoks Pg.No.
1. Discriminant analysis, Johnson-Wichern ©629-723
classification of the cbservations
into one of the two Dillon-Goldsi=in 350-392
populations.Extension to more
than twe populations.
Unit 2 — (15 Lectures) Books Pg.o.
2, Principal Component Analysis. Johnson-Wichern 458-51%2
3. Factor Analysis Johnson-Wichern
Unit 3 - (15 Lectures) Books Pg.No.
4. Canonical Correlations and Johnson-Wichren S87-627
Variates. Dian—GOldStein
337-359
S. Cluster Analysis. Johnson-Wichren 726-798
Unit 4 - (15 Lectures) Books Pg.No.
6. Multidimensional Scaling. Dillon -Goldstein ~ 157-200

Reference Books:

1. Johnson Richard A{1998) .Applicd Mult {ivariate Statistical
Analysis(4th Edition).

2. Anderson Theodore W, (20()3 ) - An introcduc fion to Muluv ariate

. Statistical Analysis. RANY .

. - . 0 » { Ar1ote .. Qe

3. Dillon William R & Coldstein Mathew (1984): Multivariate Analysis
:Methods and Applic .Lurmb

9. Qiri Narayan C.(1995): Multivariate Statistical Analysis.

V. Kshirsagar A.M. {'“/"J Mult variate Analysis.

. Hill’d]( Wolf \\‘pu & Tla

3y o2 ,L‘_L‘ le\'

I;l‘ﬂll“\l' L &

wka

Q! :
INons
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; - MODULE I
Unit 1 - (1S Lectures)

some fundamental notations of
hypothesis testing

N P Lemma (Necessary
part,Sulfliciency,Existance)

MP, UMP tests

Families with Monotone Likelihood
Ratio

Unit 2- (1S Lectures)

Unbiased and similar tests

[nvariant tests

Locally most powerful tests
Unit 3 - (15 Lectures)
Neyman structure test
UMA,UMAU confidence sets
Unit 4- (15 Lectures)
Likelihood ratio tests

SPRT

Module Il
Unit 1 - (15 Lectures])
Order Statistics, Joint distribution,
marginal distribution of order
statistics, distribution of median and
range '
Confidence-interval estimation of
population quantiles
The emphirical distribution function

Test based on runs, Test based on
total number of runs, lengths of the
longest run, runs up and down

Unit 2 - (15 Lectures)

Tests of goodness of fit, Chi-squarc
goodness of fit test, The kolmogorov-
Smirnov one sample
statistics,Applications

Sign test,Wilcoxon Signed-rank test.

General two sample problem, Wald

Wolfowitz run test
Kolmogorov-Smirnov two sample test

Mann-Whitney U-test
Wilcoxon Rank-Sum fest

Unit 3 - (15 Lectures)

RY PAPER: PAPER VII: TESTING OF HYPOTHESIS

Books
Rohatgi

Lehmann
Rohatgi

Rohatgi -

Books
Lehmann

Rohatgi
Rohatgi
Books
Lehman
Rohatgi
Books
Rohatgi
Wald

Books
Gibbons

&Chakrabarti

Gibbons

&Chakrabarti

Gibbons

&Chakrabarti

Gibbons

&Chakrabarti

Eooks
Gibbons

&Chakrabarti

Gibbons

& Chakrabarti

Gibbons

&Chakrabaru

Gibbons

“Chakrabart

Books
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samples C i
&Chakrabart

s. Thi Kruskal-Wallis one way ANOVA 288-307
tes i
rriedman’s test e ek

16 yait 4« - (13 Lectl}res) B 3;6—226

7 Mcasures ?f asso(’:l':}t:'ion for bivariate c,igtok8~ 395;44‘5

‘ samples, I‘\endalnl' s Tau cocefficient &Ch; 1)?1115 : .
gpearman’s coeliicient of rank R T o
‘correlation, Measure of association

Books:
eference DU .

: 1. Rohatgi Vijay K., Ehsanes Saleh A. K. M, .(2001):- An

introduction to probability theory and mathematical statistics.

o. Gibbons J. D. &- S‘. Chakrabarti (2007):- Non parametric Statistical

Inference. (Revised & Expanded)
3. Lehmann E. L. {1959):- Testing Statistical Hypothesis 2nd Edition
4. Wald A.(2004):- Sequential Analysis. ”

Recommended Books

1. Fergusson T. S. (1967): Mathematical Statistics a decision
theoretic approach
Zacks S. Chelemyahu (1994):- Theory of Statistical Inference
Conover W. J. (1971):- Practical Non Parametric Statistics.
Shao Jun (2005): Mathematical Statistics.
Hollander Myles and Wolf Douglas A(2006):- Non Parametric
Statistical method. 2nd edition.

SERRS
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u ,OPT-IONAL PAPERS: PAPER VIII : (1) BAYESIAN ANALYSIS

_ Unit 1- (15 Lccturcs)

il1 ? .No.
utility & Non Function I?(O(:ks Pi()-???
L Prior Informatics &, Subjective "_!,H. S 1\7
2. Probability Bergetr 7 -120
Unit 2 - (15 Lectures) 801;;; ’i”i;- No
. Bayesian Analysis Ber :c.r 1 18..3()7
3. Unit 3 - (15 Lectures) BooLks P NG
4 Minimax Analysis Bt ’308:';87
& Hypothcsis-’l‘csting 5 g .123-.1 &
5 Unit 4 - (15 Lectures) Bog(l::s Pé o
Preposterior & Sequential Analysis Berger 432:512

0.
Reference Books:
1. Berger James O (1980): Statistical Decision Theory & Bayesian
Analysis.

Spring-verlag.
2. Lee Peter M (1989) : Bayesian Statistics : An Introduction; Oxford

University Press
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1, PAPER: PAPER YI1I: (2} BIGINFORMATICS

OpTI.’)NA
ynit 1 - (15 Leetures)
Books pg.No.
posson Process and Markov Chains, Ewens & Grant 129-218
I Analysis of One and Multiple DNA
Sequences
Unit 2 - (15 Lectures) Books pg.No
Random Walks, Classical Estimation Ewens & Grant 219-302
2. and Testing, BLAST
Unit 3 - (15 Lectures) Books Pg.No
M.C.’s with No Absorbing States, Ewens & Grant 203-348
3' Higher-Order Marker Dependence,
Markov Chain Monte Carlo, M.C.
with Absorbing States, Continuous-
Time M.C., Hidden Markov Models
Unit 4 - (15 Lectures]j Baolks Pg.No
344-4272

4 Computationally Intensive Methods, Ewens & Grant
Evolutionary Models, Phylogenetic
Tree Estimation.

Reference Books:
1. Ewens Warren J. & Grant Gregery R.(2004): Statistical

Methods in Bicinformatics An Introductiot

Recommended Books:

| Simon Richard M (2003) :- Design and analysis of DNA Micro

array Investigations.
7. Mount David W.{2004): Bioinformatics Sequence and genome

analysis.
3. Durbin Richard (1998):- Biological sequence analysis.
Probabilistic models of proteins and Nucleic Acids.
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PﬁoNAL PAPER: PAPER VIII: (3) BIOSTATISTICS
0

10.
11.

12.

13.

14.

Reference Books;
1.

2.

3.

Unit 1 - (15 Lectures)

The Evaluation of Screcmng Tests
Comparative Studies: Cross-
Sectional, Naturalistic, or
Multinomial Sampling
Comparative Studies: Prospective
and Retrospective Sampling

Unit 2 - (15 Lectures)

The Analysis of Data from Matched

Samples
Direct Assays

Quantitative Dose- Response

Relationships

Parallel Line Assays

Unit 3 - (15 Lectures)

Efficiency, Reliability and Sensitivity
Slope Ration Assays

Repcated Measures, Introduction
Univariate Methods

Unit 4 - (15 Lectures)

Normal Theory Methods:
Unstructured Multivariate Approach
Normal-Theory Methods:
Multivariate Analysis Variance
Normal-Theory Mcthods : Repeated
Measures ANOVA

Books
Fleiss,Levin & Paik
Fleiss,Levin & Paik

Fleiss,Levin & Paik

Books
Fleiss,Levin & Paik

Finney
Finney

Finney
Books
Finney
Finney
Davis
Davis
Books
Davis

Davis

Davis

Davis Charles S.(2002): Statistical Methods for the
Analysis of Repeated Measurements.
Finney D.J. (1971): Statistical Method in Biological

Assays.

Fleiss Joseph L.
(2003): Statistical Mcthods

JLevin Bruce & Paik Myunghee Cho
for Rates and Proportions
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10.

[IONAL PAPER: PAPER Vi[I: (4) CLINICA

Unit 1 - {18 .l.ectu:'cs)

Rackground and Basjc Concepts
. . o,
Phase I and II Clinical Trials

Basic Trial Analysis
Phase III Clinical Trials
Randomization

Unit 2 - (15 Lectures)

Protocol Deviations

Some Additional Issues in Phase
I Clinical Trials

Size of the Trial

Sample Size Calculations

Unit 3 - {15 Lectures)
Multiplicity and Interim Analysis
Comparing More Than Two
Treatments

Crossover Trials

Causality, Non—compliance and
Intent-to-treat

Combining Trials

Survival Analysis in Phase III
Clinical Trials

Unit 4 - {15 Lectures)

Binary Response Data

Early stopping of Clinical Trials
Comparing Methods of

LY e - 4
WICAS UL CLlICLILS

Reference Books:
1. Dr. Fieller Nick(2007): Medical Statistics: Clinical Trials

2. Zhang Daowen (2007): Statistical Principles of Clinica! Trials

(Lecture Notes)

Recommended Books:

2.

(o8]

Books

Fieller
Zhang
Fieller
Zhang
Fieller
Zhang
Books
Fieller

Zhang
Fieller
Zhang
Books
Fieller

Zhang
Fieller

Zhang
Fieller

Zhang
Books
Fieller
Zhang

Fieller

L RESEARCH

Pg.No.

7-20
18-48
21-33
35-48
39-54
49-73
Pg.No.
55-62

74-80
63-78
81-95
Pg.No.
79-112

96-117
113-132

118-130
133-146

131-163
Pg.No.

147-166
164-193

167-175

Wang Duolao, Bakhai Ameet: Clinical Trials - A Practical

Guide to Design, Analysis, and Reporting: .

Good Phillip 1. (2006):- A Manager's Guide to the Design

and Conduct of Clinical Trials.

Friedman Lawrence M., Furberg Curt D., DeMets David
[, {1998} Mindamentals of Clinical Triale

(3 Scanned with OKEN Scanner



6.

10.

11.

12.

13.

14,

15.

10
Mulay Marilyn (2001

Trials. J:A SteP‘BY-Step Guide to Clinical

nglfer, Glenn A. (2002):-Common Statistical Methods for
Clinical Research: with SAS Examples

Cleophas, Ton J.M.(2006):-Statisti _ i
» . : . A

Trials 37 Edition] ) 1stics Applied to Clinical

Chow S_hcin—(?h},mg, Liu Jen-Pei (2004):Design and

Analysis of Clinical Trials: Concepts and Methodologies.]

Chow Shc?in-Chung, Shao Jun, Wang Hansheng (2003):-
Sample Size Calculations in Clinical Research

Whitehead Anne (2003):-Meta-Analysis of Controlled
Clinical Trials

Leandro, Gioacchino (2005):-Meta-analysis In Medical
Research: The Handbook for the Understanding and
Practice of Meta-Analysis

Jones Byron (2003):- Design and Analysis of Cross-Over
Trials.]

Patterson, Scott, Jones Byron (2005):-Bioequivalence And
Statistics in Clinical Pharmacology

Analysis of Clinical Trials Using Sas: A Practical Guide:
Dmitrienko, Alex; Molenberghs, Geert; Chuang-Stein,
Christy; Offen, Walter. [2005, Sas Inst]

Kimko, Hui C, Duffull Stephen B.(2002):-Simulation for
Designing Clinical Trials: A Pharmacokinctic-
Pharmacodynamic Modeling Perspective

Cody Ron (2007): Learning SAS by Example: A
Programmer's Guide.
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,pTIONAL PAPER: PAPER VIII: (5) CONTINGENCIES

e

o &

Rada )

Unit 1 - ({15 Lectures)

. Bocks

The Mathematics of Compound Gerber
[nterest
The Future Lifetime of a Life Aged Gerber
Life Insurance Gerber
Life Annuities Gerber
Unit 2 - (15 Lectures) Books
Net Premiums Gerber
Net Premium Reserves Gerber
Unit 3 - (15 Lectures) Books
Multiple Decrements Gerber

Multiple Life Insurance Gerber
The Total Claim Amount in a Gerber
Portfloiio
Unit 4 —- (15 Lectures) Books
Expensc Loading Gerber
Estimating Probabilities of Death Gerber

Reference Books:

1. Gerber Hans U. (1997) Third Rdition: Life Incurance

Mathematics.

Recommended Books:

Pg.No.
1-14

15-22
23-34
35-48
Pg.No
49-58
59-74
Pg.No
75-82
33-92
93-102

Pg.No
103-108
109-118

1. Booth Philip, Chadburn, Robert, Haberman Steven, James
Devi, Khorasanee Zaki, Plumb Robert H., Rickay Zen Ben
(2004) :- Modern actuarial theory and practice 224 edition

2. CT-5 Lecture Notes: UK Institute Actuaries Core Reading for

Subject CTS Contingencies.

3. Promislow S. David (2006) Fundamentals of acturial
mathematics.
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- pTIONAL PAPER: PAPER VIIL: (6) DATA Mining

Unit 1 ~ (15 Lectures)

Data Preprocessing ;Databaseg ?3901{8 SEa0:
) Bt Warehotaes oo OLAP, ) A los, Pcdf.:ycz, 93-254
Feature Extraction and selection &\;v(ln:arskl
Methods, Discretization Methods S
Unit 2 - (15 Lectures) ’ Books Pg.N
oS, .No
) Mcthod§ for constructing Data Cios, Pedeycz, 255g-467
Models : Unsupervised learning - Swiniarski
Clustering, Association Rules, &Kurgan :
Statistical Methods, Decision -
Trees,Rules Algorithms, and Their
Hybrids, Neural Networks, Text
mining
Unit 3 - (15 Lectures) Books Pg.No
3. Data Model Assessment Cios, Pedeycyz, 467-486
Swiniarski
&Kurgan
Unit 4 - (15 Lectures) Books Pg.No
4 Data security and Privacy [ssues Cios, Pedeycz, 487-501
Swiniarski
&Kurgan

Reference Books:
. Cios Krzysztof J., Pedeyez Witold, Swiniarski Roman W. and

Kurgan Lukasz A. (2007): Data mining : A knowledge
Discovery Approach.
Recommended Books:
1. Berson, A. and Smith, S.J. (1997):- Data Warchousing, Data
Mining, and O'L/:P.
2. Breiman, L., Friedman, J.H., Olshen, R.A. and Stone, C.J.
(1984):- Classification and Regression Trees.
3. Han,J. and Kamber.M. (2000):- Data Mining; Concepts and
Techniques.

4. Mitchell, T.M. (1997). Machine Learning.
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'-Op'i‘lo NAL PAPER: FAPER VIII; () FINANCIAL

MATHEMATICS
Unit 1 - (15 Lectures)

Theory of interest rates,Basic ﬁogks Pg.No..
L. Compound Interest function,Nomja] Sccot;J e and e

rates of interest :annuitjeg payable

ptll ly’

Unit 2 - (15 Lectures) Bt Pe.K

Discounted cash flow, capita] = s
2 redemption policies PédccoizltCheon Spi e

Unit 3 - (15 Lectures) Books Pe %o
3. Th.e valuation of Secur ities, Capital McCutcheon and 145g-.:""3

gains tax,Cumulative sinking funds Scott Py

Unit 4 - (15 Lectures) Books Pg.Xo

4 Yield curves, discounted mean McCutcheon and 230-2238
terms, matching and immunization, Scott N
Consumer credit,an introduction to
stochastic interest rate models

Reference Books:

1. McCUTCHEON J. J and Scott W.F.(2005): An Introduction 3 the
Mathematics of Finance.

Recommended Books:

I. CT-1 Lecture Notes: UK Institute Actuaries Core Readizz for
Subject CT1 Contingencies.

2. Chan Wai-Sum, Tse - Yius-Kiren: [Financial and Ac-urial
mathematics -

3. Mc-cuttheon J. J. and Scott W. F.: Introduction to math F--ance
Cases (step by slep).
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pAPER: PAPER VIII: (8) GENETICS

oI’TIONAL ‘

Unit 1 - (15 Lectures)

pasic Terms and Definitions in
) Genetics and Concepts

Equilibr_ium Laws in Panimictic
2. populations

Unit 2 - (1S Le.ctufes)

Genotype Dismbgtlons for Relatives
3, in randomly Mating Populations

inbreeding and Nonrandom Mating
4. Natural Selection and Mutation
5, Unit 3 - (15 Lectures)

Human Blood Groups
6. Autosomal Linkage in Experimental
7. Populations

gtatistically Equivalent Models of
8. [nheritance.

Unit 4 - (15 Lectures)
9 Segregation Ratios in Families.
Simple Modes of Inheritance

10. path Analysis

1. Heritability and Repeatability

Reference Books:

Books
Elandt-Johnson

Elandt-Johnson

Books
Elandt-Johnson

Elandt-Johnson
Elandt-Johnson
Books
Elandt-Johnson
Elandt-Johnson

Elandt-Johnson

Books
Elandt-Johnson

B. L. Agarwal
S. P. Agarwal
B. L. Agarwal
S. P. Agarwal

| Elandt-Johnson Regina C.(1971): Probability Models and
Statistical Methods in Genetics.

2. Agarw

Recommended Books:

. Kempthome, O.(1957): A

[

2. Li, C. C.,(1955): Population Genetics,
3. Ewens, W.J. (1979) Mathematical

4. Nagilaki, T. (1992) [ntroductio
S5. Durbin, R., Eddy, S.R., Krogh, A.
Biological Sequence Analysis:
Nucleic Acids.

and Mitchison, G, (1 ,
Probabilistic Models of Proteins and

al B. L. and Agarwal S. P.(2007):Statistical Analysis of
Quantitative Genetics.

n Introduction to Genetic Statistics.
Chicago University Press.
Population Genetics .

n to Theorctical Population Ger

(;1‘ (:)éi‘}
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prion AL PAPER: PAPER VIII; (9) NON-PARAMETRIC INFERENCE

Unit 1 - (15 Lectures)

Linear rank statistics and the g"}cgis Pg.No.
I . seneral two sample probl 17one 281-295
genera PI€ problem
) Linﬁll‘ rank tests for location Gibbons 096-318
pron cms
U.nit “ (1k5 tLe:: t}lres) ' Books Pg.No
3 Lincar ran ?S s Ior scale problem  Gibbons 319-352
" Tests of equality of independent Gibbons 353-398
samples | Hollander and 189-269
. Wolfe
Unit 3 - (15 Lect.ur‘es) Books Pg.No
5. Meusure of associ.tion in Multiple - C:htons 450-493
Classification
6. Asymptotic relative efficiency Gibbons 494-519
Unit 4 - (15 Lectures) Books Pg.No
7. Analysis of Count data Gibbons 520-551
8. Regression Problem Hollander and 415-457

Wolfe

ference Books:

1.  Gibbons J.D., Chakrabarti S. 2007): Nonparametric Statistical
Inference. 4t edition

2. Hollander Myles(1999): Nonparametric Statistical Methods

3. Wolfe Douglas A.(1299): Nonparametric Statistical Methods

Recommended Books:

1. Daniei W. W. (1990): Applied Nenparametric Statistics, 2nd ed.

2. Ghosh J. K.and Ramamoorthi R. V. (2003): Bayesian
Nonparametric

3. Hollandor M.and Wolfe D. A. (1973): Non-parametric Statistical

Inference. .
4. Lehman E. L. [1975)21\|011}Jeue,uucuu,‘ Stausiicar Methods Based on

Ranks
5. Randles R. H. and Wolfe D. A. (1979): Introduction to the Theory

of Nonparametric Statistics ' o
6. Sprent P.(1989): Applied Nonparametric Statistical Methods.
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Unit 1 - (15 Lectures)

Linear programming : Mode]
building, Graphical method (To be
studicd by students), Simplex
method, Goal Programming.
Sensitivity analysis in LP; Use of
sensitivity analysis

Dual of LP: Forming dual of Lp and
its relation with primal LP,
Economic interpretation of dual

Unit 2 - (15 Lectures)

Data cnvelopment analysis (DEA):
Meaning and use of DEA
Transportation problem:
Formulation of transportation
problem and obtaining solution

Unit 3 - (15 Lectures)

Assignment problem: Formulation of

assignment problem and obtaining
solution

Network models: Shortest path
problem, Maxtmum flow problem,
PERT and CPM, Minimum cost
nelwork [low problem, Minimum
spanning tree problem

Unit 4 - (15 Lectures)

Advanced methods in LP: Revised
simplex method, Column generation
to solve large scale LPs, Dantzig-
Wolle decomposition method,
Simplex method for upper bounded
variables, Dr. Karmarkar’s method
Simulation: Discrete cvent
simulation, Monte Carlo simulation,
Simulation with continuous random
variables, Stochastic simulation

PAPER VIII. (10) OPERATIONS RESEARCH

Books
Winston?2
Albright

Winston!

Winston!

Winston!
Books

Winston!:

Winston! &
Albright

Winston?2:
Winston!:

Books
Winston!

Winston?
Winston!
Winston?

Poolrs
Winston!

Winston!t
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Pg.No.

Section
5.16.3,
6.4
Sections
6.5, 6.7
Sections
6.6,
6.8,6.9

Pg.No
Section
6.12
sections
7.1 to
7.3
section
5.2
section
7.4

Pg.No
section
7.5
section
5.4
section
8.2
section
5.4

Pgr.Wo



I/

Reference Books:

1. Winston Wayne L (1997) - Operatione |
algori‘hms - e

2. Winston W“‘YH‘C L., Albright, Christian s. (2006): Practical
Management Scicnce >

3. Stevenson, Ozgur :dntroduction ( ' . '

) : 0 Management Science w
Spreadshecets 8 S ce with

e 0 R S TEN

q. l-lx!ln,l .5 and Hillier M. S.:Introduction (o Management

Sciencer

Drvap - . .
«escarch applications and

Software:
1. Microsoft solver for lupi(is lto7
2. LINDO (Linear Interactive and Discrete Optimizer), LINGO for
topics 1 to 7
3. Microsoft project for PERT and CPM
4. Crystal Ball for simulation
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Unit 1 - (16 Lectures)

Books

: PAPER IX:
- PTIONAL PAPER: PAPER IX: (1) ADvaNcEp THEORY OF DESIGNS

optimal?ty o[ Blolck Dcsigns . ' Pg.No.
1. Optimalily ol Welghing Designs zilail % Slnha 17-61
2 Unit 2 - (15 Lectures) 1ah & Sinha 141-160
Two-Level Fractional |7 e
> _ , Montgome
rocess lmproe : - g
+ i\zﬁib brovement with Steepest Myers & 183-207
a R : Montgomery
raia PR . i
‘. Analysis ol Response Surfaces Myers & 208-278
' Mo
Unit 3 - (15 Lectures) mLgomery
6 Experiment Designs for fitting Myers & 279-400
' Response Surfaces Montgomery
7. Response Surlace Methods and Myers 8, 460-534
Taguchi’s Robust Parameter Mbntgomcrv
Designs )
Unit 4 ~ (15 Lectures)
8 Experiments With Mistures Myers & 535-623
L : Montgomery
o Analysis of Mixture Data Cornell 228-289
Relerence Books:
1. Cornell John A.(1990): Experimen(s with Mixtures. Designs,

Models and (he Analysis of Mixture Data
2. Myers Raymond H. & Montgomery Douglas C. (1995): Response

Surface Methodology. Process and Product Optimization Using
Designed Experiments.

3. Shah Kirti R. & SInha Bika K.(1989): Lecture Notes in Statistics.
Theory of Oplimal Designs.

Recommended Boois, ®

L. Chakrabarti, M. C.: Mathematics ol Design and Analysis of
Experiment s

2. Raghavrao, .. Counstruction and Combinatorial Problems in
Design of xperiments.
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[TONAL PAPER: PAPER IX: (2) CATEGORICAL DATA ANALYSIS

oP
Unit 1 ~ (1T Lecrures)
y Books Pg.No.
Models For Binary Response Alan Agresti 79-200
1. variables, Log Linear Models, Fitting
Log linear and Logic Models -
Unit 2 - (15 Lectures) Books Pg.No.
2 Building and‘Applying Log Lincar Alan Agresti 210-297
' Models, LogLinear-Logit Models for
Ordinal Variables,
Unit 3 - (15 Lectures) Books Pg.Ne.
3. Multinomial Reponse Models, Alan Agresti 306-375
Models for Matched Pairs
Unit 4 - (15 Lectures) Books Pg.No.
4 Analyzing Repeated Categorical Alan Agresti 386-477

Response Data, Asymptotic Theory
for Parametric Models, Estimation
Theory for Parametric Models

Reference Books:
1. Agresti Alan(1990): Categorical Data Analysis.

rRecommended Bocks:

1. Hosmer D. W. and Lemeshow S. (1989) :Applied Logistic
Regression.
2. Cox D. R. (1970): The Analysis of Binary Data.

3. Gokhale, D. V. and S. Kullback(1978): The Information in
Contingency Tables.
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PTIONAL PAPER: PAPER IX: (3) ECONOME

I O

10

<L

Unit 1 = (15 Lectures)

Lincar R"!l“‘-‘;-ﬁi‘)n Model
Mul!imllim‘;n'l‘n:
lh'((‘ﬁ)S(‘(‘(h\Slu‘lly

Unit 2 - (156 Lccturcs)
Autocortelation

aodel Specilication

Unit 3 = (15 Lectures)

Regression on Dummy Variables
chqrvssinn on Dumimy Dependent

TRICS

Books

Gujarat
Gujarat
Giugarati

Gujarati
Gujarat

Gujarati
Gujarati

Pg.No

246-282

283-315
52

‘

316-3

353-392
398-430

431-466
467-504

Variable: The LPM, Logit, and Probi

Models

Autoregressive and Distributed Lag Gujarati 505-554
Models

Unit 4 - (15 Lectures) Gujarati
Simultaneous-Equation Models Gujarati 555-620

Endogeneity in Nonparametric
Regression Models, Weakly Dependent
Data -

l.i and Racine S521-573

Reference Books:

1.
2.

Guaratt Damodar N.{ L988): Basic Econometrics Second Edition
Qi Lt and Jelfrey Scott Racine (2007). Nonparamctric Econometrics

Recommended Bouks:

(]

7

6.

7.

8.
9.

10.

. Snowdon Brian, Vane Howard R.: Modern Macroeconomics: [ts

Origins, Development And Current State.

- Bade, Robin; and Michacl Parkin (2001): Foundations of

Microeconomics. Addison Wesley Paperback.
Eaton, 3. Curlis; Eaton. Dianc F.; and Douglas W. Allen. (2002):
Microeconomics.

- Amemiya, T (1985): Advanced Econoniclrics.

Berndt, 5. R ( l‘)('.;l):Thc Practice of Econometrics.

Card, D., and A. Krucger.(1995): Myth and Mcasurement: The New
[Economics of the Minimum Wage.

DeGroot, M. [, and M. 1. Schervish.( '002): Probability and
Statistics. .

Goldberger, A. S.(1991): A Course in I'conometrics.

W(mldriclg(-, JoMA(2003) Introductory [Sconoimetrics.

Griliches, Z. and [ntriligator, M.(198'1): Handbook of

ECOnomclri(.‘s. Val | 3.

L I{oopmuns, 1. C.{1957): Three Essays on the State of Beonomic
Science )

<.

.

Greene, w., HL(1984): Econometric Analysis. Hih ed,
hite, Ho(1aR4); Asymptotic Théory lor Economeltricians.

4 . . ' ey (& iy
' W”Oldf'ldgt-, JoM(2001). Econometric Analysis of Cross Section

_And Paney

HIHE
uud, P{2000): An lntroduction to Classical conometric Theory.
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‘ A PAPER:PAPER 1Xx. (4)
F7 yoMICS:
g ynit 1 - (15 Lectures)

Mechanics of Fu_turc Market &
I Hedging Strategies.

Interest Rgtc
9 Determination of Forward ang

3. puture Prices
Unit 2 - (15 Lectures)

Interest Rate Futurcs,swaps
Mechanics of Options Markets

Unit 3 - (15 Lectures)
properties of Stock Options,
0- Trading Stratcgies involving Options

Binomial Trees, Wiener Procedures
and [to’s Lemma

Unit 4 - (15 Lectures)

The Black-Scholes-Metron Mode]

g' Basic Numerical Procedures,Credit
' Risk
10, Martingales and Measures, Interest .

Rate Derivatives: the standard
market models

Reference Books:

I. Hull John C. (2006): Options , Futures and Other Derivatives

6th Edition.

2. Elton Edwin J.and Gruber Martin J(1997): Modern Portfolio

Books
John C, Hull

John C. Hull
John C. Hull

. Rooks
John C. Hul
John C. Hul

Books
John C. Hull

John C. Hull

Books
John C. Hull
John C. Hull

John C. Hull

FINANCIAL  STATISTICAL

Pg.No.
21 -73

75-128

Pg.No
129-148
149-202

Pg.No
205-239

241-279

Pg.No
281-310
391-432
481-505
289-632

Theory and Investment Analysis S5t Edition,
3. Panjer Hary H.(1998): Financial Economics
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1 PAPER: PAPER IX: (5) MEASUR

prioN?
ynit 1 — (15 Lectures)
Operation On Sets
' classes Of Subjects of a Spaces Set-
functions
Unit 2 — (15 Lectures)
Measure Spaces
Unit 3 — (15 Lectures)
Extension Of Measures
Measurable Functions
Unit 4 - (15 Lectures)
Integrations

Reference Books:

L THEORY

Books
Doch
Halmos
Doob
Halmos
Books
Doob
Halinos
Books
Halmos
Doocb

‘Halmos

Books
Doob
Halmos

1. Doob. J.L.(1994) : Measure Thecry, Spring-Verlag
2. Halmos Paul R (1930) : Measure Theory : Spring-Verlag

& Scanned with OKEN Scanner

Pg.No.
7-16
9-15
11-36
16-29
Pg.No
37-52
30-48
Pg.No
49-72
53-72
73-94
Pg.No
73-102
95-136



* opTIONAL PAPER: PAPER IX: (6) Risk anaLysis

Unit 1= (15 ‘Lectures)

laim Number PI‘OCC\ Books Pg.NO-
1. ¢ o Beard, Pentikainen 1-46
. doa
2 Gompound FolssohiProtess Beard: Petiiie A2 s
J 2
Unit 2 - (15 Lectures) N fcso;;cr:ks Pg.No
3. Apphcagon related one year time Beard, Pentikainen 126-.182
and variance as a measure of & Pesc,mcn
stability
4. Risk Process with a time span of Beard, Pentikainen 186-257
several years & Pesonen
Unit 3 - (15 Lectures) Books Pg.No
5. Parametric estimation for Nop- Willian & Briggs 11-42
censored and censored data °
6. Cost effective analysis Willian & Briggs 43-92
Unit 4 - (15 Lecturgs) Books Pg.No
7 Power e.md Samplc Size Willian & Briggs 93-116
determination
8 Covarigtc adjustment and Subgroup Willian & Briggs 117-144
Analysis

Reference Books:

1. Willan Andrew R. & Briggs Andrew H.(2006): Statistical Analysis of

cost effectiveness data.
2. Beard R. E., Pentikainen T. & Pesonen E.(1984): Risk Theory The

Stochastic Basis of Insurance Third Edition

(3 Scanned with OKEN Scanner



jp»-r""r — |

oPTIONAL PAPER: PAPER IX: (7) STATISTICAL DECISION THEORY

Unit 1 - (15 Lectures) .
Books Pg.No.

L. ecisiou Problem DeGroot 121-154
. Conjugate Familics of Distributions DeGroot 155-189
Unit 2 - (15 Lectures) Books Pg.No
3. Limiting Posterior Distributicns DeGroot 190-225
Unit 3 - (15 Lectures) Books Pg.Ne
4. ch\_ucntxal Saqipling DeGroot 267-323
5. Optimal Stopping DeGroot 324-384
Unit 4 - (15 Lectures) Books Pg.No
6. Sequential Choice of Experiments DeGroot 385-439

Reference Books:

1. DeGroot Morris H.(1970): Optimal Statistical Decisions
Recommended Books:
. Berjer,J(1993): Statistical Decision Theory and Bayesian Analysis.

. Ghosh (1991): Sequential Tests of Statistical Hypothesis
Savage, L.J.(1972): Foundations of Statistics.

G N —
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- pAPER: PAPER IX:'(8)
0 jONAL PAP (8) STATISTICAL PROCESS CONTROL

Unit 1 — (15 Lectures)

oeess and Measurement S Books Pg.No.
L ?a?)ability Analysis -oystem Montgomery 349-402
sumulative sum and Ex .
" &,Cighwd Moving Avcraggogoer?tt;?llly Montgomery 405-442
Charts
it 2 - (15 Lecture
gltlhcr Univariate Stat?;tical Process M i S50
3 Monitoringand Control Techniques. onigemety $48:000
s, Multivariate Process Monitoring and Montgomery 507-545
Control
Unit 3 - (15 Lectures) Books Pg.No
5. Enginccrmg_Process Control MOHthlﬁCI}’ 546-568
6. process Design and Improvement Montgomery 569-638
with Designed Experiments
Unit 4 - (15 Lectures) Books Pg.No
7. Process Optimization with Designed Montgomery 639-672
Experiments
8. Robust Deign and Signal to Noise Phadke 67-128
Ratios
Reference Books:
1. Mcntgomery Douglas C.(2004) Fourth Edition: Introduction to
Statistical Quality Control
2. Phadke Madhav S.(1989): Quality Engineering Using Robust
Design

Recommended Books:
ariables.

Bowker & Goode (
Burr, [.{1976): Quality
Duncan(1974): Quality
Grant,E.L. and LeavenWorth (J
Johnson and Leone (1977): Stati
Phusical Science.

ring using Robust Design.

Quality [Engince
(1986): Statistical Process

1952): Sampling Inspection by v
Control Methods.

Control and Industrial Statistics.
996): Statistical Quality Control.
stics and Experimental Design in

.

-

DB W —

Engincering and
Madhav Phadake(1986):
Oakland John, S. & Followel Roy, F.
Control-A Practical Guide.

8. Taguchi, (:.(1986) : [ntroduction (0 Quality f‘Ll‘lg;i]‘l{:(:l‘ix1g§.

~N O
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opTIONAL PAPER: PAPER IX: (9) STOCHASTIC PROCESS

Unit 1 = (15 Lectuares

] Stochastic Process some notation ]:4231;51 Sggélgo.
o Marker Process with Discrete St 1'- i 7199
2. Space ate Medhi 157-192

Unit 2 - (15 Lectures)

ot N Books Pg.No

" Markel Pro'ccss— Continuous Ti : -
N Marco Chains e Medal B30
4. Marco Process With Continuous Medhi 221-237

State Space

Unit 3 - (15 Lectures) Books Pg.No
5. Renewal Process- Renewal Process Medhi 249-272

in Continuous Time RosS 549-569
5. Time Series ‘ Medhi 340-347

Unit .4 - (15 Lectures) Books Pg.No
7. Martingales ' Durrett 100-120
8. Stlrpulatlon of Stochastic Process - , Ross 613-624
9. Variance Reduction Technique Ross 624-640

Reference Bocks:
1.Medhi J. |1994) : Stochastic Process Second edition
2.Ross S. M. (1993) : Introduction to Probability Modeis.
3. Durrett X. (1999) : Essentials of Stochastic Process.
Recommended Books:

* Cox D. R. and Milier H. D. (1965): The Theory of Stochastic
Process.

2. Karlin S. and Taylor H. M. (1979): First Course in Stochastic
Processes second edition.
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 opTIONAL PAPER: PAPER IX : (10) SURVIVAL ANALYSIS

Unit 1 — (15 Lectures)

rival distributi az Books pg.No.
I. survt ion Hazard models Smith 1-36
Reliability Theory Barlow & Proschan  52-79
2. Ross 499-516
Barlow & Proschan 1-51
Unit 2 - (1S Lectures) Smith - 54-72
. Books Pg.No
3. Data Plots : ~ Smith 54-72
Censoring and life tables :
4. . Smith 74-118
Unit 3 - (15 Lectures) Books Pg.No
5 Parametric Survival models under Bain 98-408
consuming and fitting Parametric
Regression Models.
Unit 4 - (15 Lectures) Books Pg.No
6. ch'cwal processes Medhi 245—268
7. Optimum Maintainance Policies Barlow & Proschan  85-1 17

Reference Books:

Barlow R.E. and Proschan F (1965): Mathematcal theory of

reliability
2 Barlow R.E. and Prosc
reliability and life testing
Ross S. M.(1993): Introduction to Probability Models
Smith P.J. (2002): Analysis of Failure and Survival data
Medhi J.(1994): Srochastic Processes (second edition)
Bain L.J. (1978): Statistic bility and life

testing models.

1.
han F(1975): Statistical theory of

al Analysis of Relia

.C\':J|_L.l_‘)
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PAPER -X
Practical - Section I

Based on Paper VI and Paper VII

Contents of this SCCtioq to be covered as given in the Data site and
case studies with help of Statistical Software like SAS, SPSS, MINITAB

etc.

Practical - Section —If

Based on Paper VIII and Paper IX

Contents of this Section to be covered as given in the Data site and
case studies with h¢lp of Statistical Software like SAS, SPSS, MINITAB

etc.
Practical - Section —iiI

Student should do a project/ dissertaiion

Data Site :

Lttpowana cmie.comy/. - time-series-data-(paid-site).
www.mospi.nic.in / websitensso.hitm (naticnal sample survey site)
www.mospi.nic.in /cso_test.htm (central statistical organization)
www.cenrusindia.net (cenrus of India)

e e, \, &

www.maharashtra.gov.in /index.php (Maharashtra govt.site)
www.mospi.gov.in (government of India
W, vbi. 079~

Software: SAS/SPSS/MINITAB
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