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POSTGRADUATE

In Principle Board proposes the following changes in the circulated
syllabus  of P.G Classes in Statistics to make it more relevant;

. All the theory papers in both M.A./M.Sc. (Previous and Final) will have the

same syllabus and the same duration as before but the maximum marks for
each paper will be 80 instead of 100.The time duration for all the theory
papers will remain three hours.

. Both the Practicals, Practical I & Practical I have been merged together as

one “Practical” based on whole syllabus. The maximum marks of Practical
will be 100 and time duration will be of 4 hours; for both M.A./M.Sc.
(Previous and Final).

- Board of Studies strongly recommends introduction of Dissertation of 80

marks in both M.A./M.Sc. (Previous and Final) years.
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Course

Instruction

— .
M.A./M.Sc. (Previous)

There will be four theory
papers each of 3 hours
duration & of 80 marks (with
syllabus same as before).
Practical will be of 100
marks & four hour duration,
Dissertation of 80 marks is
introduced.

M.A./M. Sc. (Final)

There will be four theory
papers each of 3 hours
duration & of 80 marks (with
syllabus same as before).
Practical will be of 100
marks & four hour duration.
Dissertation of 80 marks is
introduced.
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C.SJ.M. UNIVERSITY, KANPUR

COURSE STRUCTURE FOR STATISTICS

M.Sc./M.A. (Prev.) 2018 and onwards

S. No. | Paper Title Paper Code | Max. Markﬂ
1 Paper-| Measure Theory, Probability and Distribution o1 80
2 Paper-Il Real Analysis and Stochastic Processes 02 20
3 Paper-lil | Linear Methods and Design of Experiments 03 80
4 Paper-IV | Econometrics 04 80
5 Paper-¥ Dissertaton |7 80
L._EL papervl |Practical |7 100 J
M.Sc./M.A. (Final) 2018 and onwards
S. Paper Title Paper Max.
No. Code Marks
1 Paper-I Statistical Inference 01 a0
2 Paper-ll Reliability Theory, Life Distribution & Multivariate 02 80
Analysis

3 paper-lll Sampling Theory and Statistical Quality Control 03 80
4 Paper-IV Operational Research and C-Programming 04 80

{Option - 1)

Paper-IV Applied Regression Analysis & Demography 04 30

{(Option - 1)
5 Paper-V Dissertation - 30
6 Paper-Vl Practical 100

Dr. R. B. Tiwari

Convener & He_ad
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C.S.J.M. UNIVERSITY, KANPUR
DETAILED SYLLABUS - STATISTICS

M.y MUAL (FPrev.) S tatisticy ¥ xam .-étﬁé‘and onwards

Paper} Measure Theory, Probabllity angd Distributions,

Unmit 1 Sets, sequence of sels and ther limits, ficlds and sigma fields, Minital
~12me 1iudd Monotone classes of sets, Borel sigma field. Se function,
contuny ot sd fauction, Measure fiinction, properties of measure
function, Probability measure, Caratheodory Extension Theorem of
medst e function (Statenment onty) Lebesgue Measure and Lebesgue -

stielties measun e,

Uit 2 Mieusun able fction - ity deseriptive definition and properties, sunple
and elementary funchions, construction of measurable functions

Kandom variable, sequences of measurable function and Random

vartables Convergence of measurable functions and random variables

ahluost  eveywhere  convergence, almost sure  convergence,

covagence o distibution (Jaw)  Helly - Bray Theorem {wathoul

ool

Unit 3 Butel - Cadtells lema, Borel 0-1 law, weak & strong law of large
numpber for independent 1andom variables, Kolmogorov's inequaitty

anid theoran Levy's inequality and Chebyshev's inequality,
Y quanty

Unit 4 (‘entral Tamit Theorems  Lindberg - l.evy Theorem, laplace -
Liapounot!” Theorem, Lindberg - Feller Theoran (without Proof)

Charact eristies funetions, inversion theorem. Continuity Theorem and

it application

Caft 5 Satnp s 0 Doty
r LH e ate ol soecenoal Cli-square, tand 17 Statistics
ami then properties ~

I Ovdes statisties and samiple range. - -
¥ Sample correlation coefficient and ity nwe /
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Reforencey

Halms, PR, (1964)

Bhat, B K. (1985

Ash, R (1972)
Berherian § K. (1965)

Loeve, M, (1968)

Chow Y.§. & Teicher H (1979)
Fisz, M

(roon, Gupta & Das Gupta

Arnold, B.C', Balkrishnan,
N.and Nagaraja, H.N.(1992)

Mcasure Theory, (Affiliated East - West Presg
Pvl. 1td.)

Modem  Prob. Theory, (Wiley - Eastemn
Limited).

Real Analysis & Probability; (Academic Press).

Measurement and Integration:
Macmillan Ltd., London).

(Collier -

Probability Theory (Affiliated East - West Press
Pet.Ltd)

Probability Theory, (Narosa Publishing House)

Probabi ity Theory & Mathematical Statistics, I]
ed, (John Wiley)

An out line of statistical Theory Vol. I. (World
Press, Kolkata),

A First Course in Order Statistics (John Wiley).

Paper 1 Real Analysis and Stochastic Process

Unir 1 Keal valued functions, contimity of functions of ane variable. uniform
carditnty. Diflereidiability, Mean value Theorem, Tavior's theoran
witicfulenjents of vartous remainder tenmns
Maximm - Munna of functons of many variables Method of
undetermined multipliers onty).

Unit 2 Fundamental theorem and Mean value theorem of integral calculus,
Test of convergence of infinite miegrals. uniform vonvergence of

~ improper wntegrals, ditferentiatiorss under the sign of integral.

& Head
. of Statistics
D.A-V. College, Kanpur
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Comwvener

Multiple ittegrals and their evaluation by repeated integration, change
of variables in rultple mtegration, Drichiel’s Multiple integral.



Stochastic Process . Iis introduction (Definition & Examples) and
clagsification mto discrete/continuous time, discrete/contimuous state

spaces, types of stochastic processes with elementary problems.

Unit 4 Markov Chaing : Defimition & examptles of Markov chain, Chapmann -
Kolmogorove equations, Calculation of n-step transition probability
matrix and its Hmit, Stationery distribution, ctassification of states,
transient Marhov chamn

Unit § Random walk and Gambler's min problem. ldea's of Branching
Process, Porsson Process, Pure Birth Process, Pure Death Process,
Birth & Death Process. Applicatons from soctal, physical &
Riological sciences.

References

Apostal T.M. (1985) Mathematical Analysis, [Narosa Pub. House

(Indian Ed.)]

Smith Concepts of Real Analysis.

Rudin, Walter (1976) Prncipals of Mathematical Analysis.

Shanti Narain Mathematical Analysis.

Parzen £ (1962) Stochastic Processes (Holden - day).

Feller, W. (1968) Introduction to probability and its application

Vol [{Wiley Eastern).

Hoel. P.G.; Port $.C. and

Stone C ¥, (1972) Introduction 1o stochastic Processes (Houghton
Miftin & Co.)

Karifin & Taylor HM.(1975) A first course m stochastic processes, Vol. 1
{Academic Press).

Cinlar E (1973) Introduction to stochastic Processes, (Prentice
Hall).

Adke S R. & Manjunath

S.M.(1984)

An mtroduction to finite Markev processes
(Willey Eastern)

Bhat BR (2004 ~ Stochastic Models - Analysis & Application

-'"/ T (New Age Intemational, India)
r. R. B. Tiwari
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Paper III

Unit i

Cnit2

Unit 3

Unil 4

Unit 5

Linear Methods & Design of Experiments

Fimte dmensional vector spaces, existence of basis, Orthogonal
matrices, Gram - Schmidt orthogonalisation method. Algebra of
Matrices, rank and mverse of a matrix. solution of Linear equations,
Generalised mverse of a matrix and its elementawy properties.
Characteristics roots & Veclors of a matrix, Caley - Hamilton
Theoran. Idempotent matrices Real quadratic forms, rank & index,

congruence of symmefric matrices, reduction of quadratic forms.

Linear estimations : Linear models with assumption on error
components, estimable function, estunation & error spaces, Best
Linewr Unbiased Estimate (BLUE) for linear functions of

paramet ers unified theory of BLUE and least square estimate

Testing of general hiner hypothiesis under normality of errors. Analysis

of varinnce in general two-way classification. Missing plot techniques.

CGreneral” Block Design and its wformation matrix.Criteria of
connectedness and orthonornmaility, Balanced and Partially blanced

design Analysis of block designs. Extension to row-colunin designs.

BIBD, recovery of inter & intra block informations in BIBD, Laltice
Design, spiit plot design

General 1actorial experiruents, factorial effects, bett estimates and
lesting of the significance of factonal effects, study of 2 & 3 factor
experiments in randomized blocks. Complete & partial confounding,

Fractional replication for syrmumetrie factorials.

e
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Refercences

Rao, C.R.(1973)

Biswas, 5. (1984)

Hadley, G.(1987)

Graybil, F.A . (1983)

Searle $.R.
Searle S R. (1982)

Chakrabarci M, C,

Joshi,.D .D.

Das M.N. & Giri N. 11979)

Montigomery C.D. (1976)
Kempthorn,().
Scheffe

GiriN.

Linear Slatistical inference & its applications
(2nd Ed ) (John Wiley)

Topics in Algebra of Matrics, (Academic
Publication).

Liiear Algebra, (Narrosa Publisity House)

Matries with applications in statistics (2nd Fd.)
(Wards worth).

Linear Models (Wiley)
Matnix Algebra useful for statistics (Wiley).

Mathematics of Designs & Analysis of
Expenments (Asta Publishing House)

Linear Estimaiion and Design of Experiments
(Wiley Eastern).

Design and Analysis of Experimerts (Wiley
Eastern).

Design & Analysis of Experimerts (Wiley).
Design & Analysis of Experiments,
Analysis of Vanance (Wiley).

Analysis of variance.
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Paper IV
Unit 1

Unit 2

Unit 3

Unit 4

Unit &

References

Econom etrics

Nature of Econometrics, The General Linear Model ordinary least
squares estimation and prediction Use of dummy variables, least
squares estimates with restriction on parameters. Pure and rixed
methods of estimation (Generalized least squares and prediction. Test
of significance and confidence infervals, use of orthogonal
polynomials, ’

Heferogcedastic disturbances and its solutions Aulocomrelation, its
consequaces, Durbin-Waston test Multicollinearily problem, s
unpheation and tools for handling the problem, its implication and
fonls for handling the problem. Ridge Regression.

Residuals and their plots as a test for departure from assumptions such
as fitness of model, normality, homogeneity of vartances, detection of
outliers and remedies. Selection of explanatory variables - use of R,
§° Mallows C, statistics and stepwise regression. .

Lanear regression with stochastic regressions. Eiror in variable model
aud msinumental variable estimation. Autoregressive linear regression.
Distribuled lag model. Introduction to Norelinear models. Intrinscially
non linear models Janeanzation (Taylor's series) method of estimation
of structural parameters

Sumuftancouns  linear  cquation  model, Txamples  Idenffontion
AU N caebtchiol ol Aruchilal paianeleis, Runk and order
conditiors  Estirnation in sinmiltanecus equation model. Indirect least
squares, 2815 estimators General out line of LIMI., K-class

eximators, 3SLS and FIML estimators,

Kontsoylannis, A.(1979) Theory of Econometrics, (Macniillan Press).

Johnstone, J.

Feononetric methods 10 FHd

Theil, I, Introduction to  theory and practice of
Feonometrics,
Draper N.R.and Smith, H. Applied Regression Analysis, I Ed.
Watherill, G.B. (1986) ~Regression  analysis  with  applications
= W Champann Hall).
APK,P.G. {1990 l/ Text Book of Economaerics, (Tata McGraw
Dr. R. B. Th}q@n
Convener & He
of Statistics

D.A-V. College, Kanpur



PAPER I

Unit |

Unit 11

Unit 1

Unit TV

o~

2

Dr. R. B. Tiwari
Convener 8 Head
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D.A-V. College, Kanpur

M.A. M .Sc. (Fipal) Fxam, 2018 & onwards

SLATISTIC AL INFERENCE

Pecison Theory  General statistical decision problem. Decision
function.  Loss and Risk function, Admissibility, Completeness,
Mugnas and Bay's Principle, Mimimax and complete class theorems,

Eiwtimat ion & hydrotheses tesling as 8 decision problem.

Iformmtion  w data about the parameters a3 variation in likelihood
function, concept of 10 information, sufficiency, Neymamn -
Puctorization criteria, Mimmal sufficient statistics, expoential families
¢ Pinn Failies, invanance property of afficiency under one-une
trapstonation of sauple space and paranmeter space, completeness &

bunnded completeness., dist ribution admitting sufficient statistics

gttt
— —

Methods of Fstimation - Methods of ML. Momerts and mind chi-
square  ad  ther properties, choe of estmators based on
anbiasediiess, MUY varance, Neap squared error, MIiNUTUT
variance  unbiased  estimator MVUE. Rao-Blackwell Theomn.
Campleteness, Lahmann-Schetfe Theorem, Necessary & suificient

conditions for MYTIE, Crame -Rao {ower bound approach.
e

e e T

Intepval estimation : Confidence level. construction ot confidence

mitervals shortest expected length confidence interval,

Test of Hypothesis Neymanu-Person lemina and its generahzation,
Cappformly Most Powerful (LMP) tests, unbiaced tests, UMP ynbiased
tests, for simple tmll aganst siniple alternation, simple tmll agaust one

aded allernatives and one paruneer exponential family.

1.ikelihood ratio (LR tests and its large sample properties, Asymptotic
Mistribution of LR statistics, confidenve sets and their relation with

famnily of tests Unitormiy Most Accurate (UMA) untnased confidence
w



Unit V Sequertigl Procedures, sequential test, SPRT and its properties Wald's
mequality. OC and ASN functions, SPRT in Normal & Binornial tests.

Non-param eter tests : Sign test, Wilcoxon-Mann - Whitney Test, Run

{est, Median test & tests based on Spear man's rank coirelation

References

1 Ferguson TS (1967)

LI

Rohatg V. (1988}
3. KdeBK. (1999
4 Lehmann EL (1986)

5 - do -

6. Dudewicz EJ & Mishra
SN {(1988)

f Moad, Greybil & Bose
DC

8. Rao CR.(1973)

9  GibbonsJD (198%)
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Mathematica! Statistics (Academic Press).

An introduction to Probabilty & Mathematical
Statistics (Wiley Eastern)

A Frst course on Parametaric miference, Narosha

publecity House.

Theory of Poirt Estimation (Wiley Eastern) | Latest
Ed]

Testing Statistical Hypothesis (Witey Eastern}

Modem Mathematical statistics Jobn wiky & sons
NY - (International student Ed.)

Introduction to theory of statistics (McGrass-Hillg)

Linear statistical inference & its applications (Wiley
Eastern)

Non-parametric Statistical Inference I ed. (Marcel
Deldkar )

(o)
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PAPER II

Uit 1

Unit 2

Unit3

[nit4

Unit 3

Reliability Theory . Life distribution & Multivariate apalysis.

Basic concepts of 1eliability and measures. Components and systems,
cohierent systems; Reliability of coherent system Hazard rate concept,

PoIsson process.

Some cormmon hfe distributions and therr properties - Exponertial,
Wiebull. Gamma. Log normal Estimation of the paramefers of these
distribution and estimation of reliability. ldea of two type censored

samipling,

Multivariate nonmnal distribution, marginal and conditional distnibution,
characteristics function and moments, Estimations of the parameters

(M axirmun Likelihood Method). Distribution of sample mean vegtor.

Wishart matrix - its distribution & properties, Distnbutions of simple
correlation coefficient. partial & multiple correlation coefficient |
application 1 testng & derval estimation. Null distribution of
Hotelhing, T -statistics Its application in tests on mean vector for one
and more multivariate normal populations and also on equality of the

components of a mean vector in rultrvanate popuiation.

Classification and diserimination procedures for discrimination
belwear lwo nultrvarmate normal populations - sample diseriminark
[unclions. tests associated with discriminant functions, probability of

mselagsification & ther estimation. '

idea of Principal components, dimension reduction, Canonical

variables and canomcal correlation - Defimtions & uses.

Dr. R. bB. Tiwari
Convener & He_ad
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References

[AER

11,

Kale, B.K. & Simha SK.

Mann., Schafer &

Singapurwala

Do 1 wd el rardt

(1991)

Bartow & Proschan

(1989%)

Anderson T. W, {1983)

Kshirsagar AM (1972)

Morrison DF (1976)

Srivastava MS & Whatri
CG.(1979)

Giri NC (1977

Rao CR (1973)

sSharmia.s. (19963

Life testing & Rehability estimation.

Methods of statistical analysis of refiability & hfe

datn

Statistical analysis of Rebabity & Life tesling

models. (marcel DNeklen).

Siatistical Theory of Reliabdity and life testing
(Holt, Reinharts & Wirston).

An introduction to multivariate statistical analysis

{wiley eastern)
Multivariate Analysis (Marcel Dekker)

Multivariate Statistical Methods 2nd Ed Mc Graw
Hilb

An introduction to multivariate statistics (North
Holland)

Multivanate statistical inference (Acadermc Press)

Limear statistical inference & its application (2nd ed.)
(Wiley eagtes)

Applied multivariate techniques (Wiley).

]
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Unit 1

Unit 2

Unit 3

Unit 4

Unjt &

Sampling Theory and Statistical Quality Contrel

Unequal probabiitty samplmg : PPS WR/WOR methods (including
Lahirt Scheme) and related estimaors of a finite population mean
(Desraj and Murthy estimators for a sample of size-2) Hurwitz-

Thompsor's estimator,

Ratie and Reeressaon extumstons haved on SREWOR method of

~apling, Ratio and Regression estimates 1n stratified sampling

Cluster sampling will equal and unequal sizes. Two stage sampling

with equal number of second stage units. Double sampling

Now samphng erors - observational errors aud problem of incomplete
samples eftects of Non-response Demings model and randomized

response techniques

Quality Control : Its history and uses Concept of quality and
meaning of control. Importance of statistical techniques in Statistical
Quality Control S.Q.C. Natural Tolerance limits specification limits.
Greneral theory of contro! charts for attributes and variables / modified
control limits, OC and ARL of control charts uses of Runs moving
averages charts, CUT-SUM charts.

Acceplagnee sampling plans for attributes mspection  Single, double
and sequertial sampling plans and their properties. OC, AOQ, ASN
and ATT curves and their significance in acceptance sampling paln,

Indifference quality.

Acceptance sampling procedure for mspection by variables Single
sampling plan for one sided and two sided specification with known
and unknown o-values. Dodge-Roming tables. MIL Std. Plans.

Continuous sampling plans CSP - 1. -

R

Dr. R. B. Tiwari
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14

Chaudhun. A. and

Mukherjee, R (1988)
Cochran, W.G

Des Raj and Chandak
{1998)

Murthy M N (1977)

Sukhatme et al. (1984)

Swmgh. 1 and Chaodhury,
F S, (1986)

Mortgomery, D C.
(1985)

Utk KR (197%)

Wethenll, G B. (1977)

Wethentll, (B and
Browi, DW.C

Grant P2 {. and Leaven
WorthR S

Duncan AT
Bumr 1w

R.C Gupta

Randomized Response : Theory and Techniques,
New York . (Marcel Dekker Inc ).

Sampling techniques (3rd Edition. 1977). Wiley

Sampling theory. Narosa Murthy, M.N. (1977).

Sampling theory and methiods. Statistical Publishing

saciety Caleutta

Sampiing theory of surveys with appheations (Iowa
State Umversity Press & LARS).

Theory and analysis of sample swvey designs. (New
Age Internat ional Publishers).

Introduction to Statistical Quality Control, [Wiley}

Process Quality Control, [McGrow Hill]

Sampling Inspection and Quality Corirol, [Halsted

Press].

Statistical process comtrol theory and practice,
{Chapman and [1all].

Statistical Quality Control.

Quality ¢ontro! and Industrial statistics

Engmeering Statistics and Quality Confrol. -

Statistical Quality Control. "5325"‘}/\/
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Paper TV (Optienal I} Qperational Research & C-programming.

Unit 1

Unit 2

Assignment Problems : Introduction, formulation of an assignment

problern, assignment algorithm, traveling sales man problem.

Sequencing Problems : Tntroduction problem of sequencing.
Problems with 1 jobs and 2 machines, problems with n jobs & k

machines, problems with 2 jobs & K - machines.

Network Scheduling by PERT/CPM ¢ Introduction, Net work &
basic somponents, Rules of nelwork construction time calulation in
networks. Critical Path Method (CPM), determination of entical path
& its duration determination of Float and Slack times Project
evaluation and Review Technique (PERT), PERT calculations.

Replacement Problems : Introduction, replacemnent of equipment or
Assel that deenorates gradually, replacemert of equipment that fails
completely suddently. Staff recru itment & promotion problem.

laventory contrel : Introduction, reasons for camying umventory,

types of mventories and mventory decisions

Determimstic models - Economic order quality (EOQ) models with &

without shortage.

Probabitistic models - (1) Discrete case with no set-up cost model

(News paper boys problems). (i) Contitmous case with umniform

_demand and no set-up cost model.

$an ulation : ireduction, types of s lations, simulation, langiage,
advantages & Limitations of smmilation technique Generation of

(andom mimbers. Monote Carlo sitmilations, Surmlation 1n Inventory

sysEEt.

- o~
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Unit 3 Theory of Quenes:

Introduction, description of quesues types of queneing models, Poisson
process and ifs properties Steady State Solution of (i) M/G/1 system
(1) M/M/1 system and (iiD) M/M/K system Monte Corlo sirmiiation in

guening system

Unit 4 C-program ing, Introduction, C-Character set, constants, variables &
key words. C-instructions : type declarations, arithmatic, integers and
float conversions. Types of conversions in assigmment, Hierarchy of
operations. Dectsion cortrol structures  if statement, if - lelse
statement nested if else, form of if, use of logical operators, hiearichy

of logical operationand conditional operators.

Unit § Punctions and parameters, input/output, cortrol statemerts - switch,
for. white, do-while, break & contime statemerts, exit functions,

Poiners aud references. Arays and character strings.

References
1 (hurchman, Ackoft & Introdiction o operations R esearch (Johnwiley)
Arnoff (1957)
2. TahaH.A. (1982) Operations Research An Introduction (Macmdian)

3 HilherI7.$ andLibemman  Introduction to Operations R esearch (Helden day)
(19a1)

4 Kanuswarup, GuptaP.X.  Operaiions Research (Sultan Chand).
& Singh M M. (1985)

5 Balaguru Swany Prograniming in ANSI-C (TMH)

6  Kanetker YP. Working with C (BPB Publication)

7 Goltfried, Byron, S Theory & problems of programming with ¢ {TMH).

8. Schildt, Herbert C-The complete Reference, 111 ed. (TMH). N

9 -do- C-Made Easy (Megraw Hill) N )
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Paper IV (O ptional IT) Applied Regression Analysis & Denography

Unit 1

Unit2

Unit3

Unit 4

Unit 3

References

Residuals and their analysis, influential observations, Power
transformations for dependent and independent variables. Robust & L-
1 Regression, Estimation of prediction error by cross - validation and

bouol straps.

Non-linear regression models. Diffoent mothods of Tt Taoast
wiue o Maswmws  cikdiohood),  Asymptotic properties  of

Fistinal ors.

Generalised Linear models, Analysis of Binary and grouped data by

uAn lewstic models, Log-Tinear Models.

C'overage and content errors in demograpinc data, use of Balanicing
equatons and Chandra Sekharan - Deamng fornmla to check
completeness of registration data. Adjustment of Age data - use of
Whipple, Myer &UN indices. Population composition, dependency

rato.

Meastire of fertility, slochastic models for reproduction, distnbutions
of tume to first birth, inter-live bith intervals and of number of births
(for both homogeneous and non-lomogeneous groups of women),
estunation of parameters, estunation of panty progression rat s from

open birth intaval dala.

Messures of Mortality, construction of abridged Lifetables.

Distribution of life table functions and their estimation.

Stable and guasi-stable population, intrinsic growth rate, models for
population growth and their fitting to population dala. Stochastic
mudels tor poputation growth.

{. Cook & Wasberg Residuals & Inferences m Regression (Chapman &

{(L12s2))

=
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