M.Se, (Fipal)
Paper- Vil
Muttivariye Analysis el Statistieq) Inference
SECTION.A
{Unit-[)

Muitivarigge Nermal distribution, margina) ynd conditiona] distributions Jomt distribytion of
4nctan f eorrelyied nennal arages, Charyggeristic function of multisartate noemg] distribution.
Maximum likelithood SXUmOr of the megn VeCtor yud dispersion matrix and thej, independence.

(24L+127T)

U

(Unit-1) —_—
'"'{'i:]ﬁfﬁé:iﬁdﬁ?ﬁa—amn;ui:\n provedure r.br—E';ur,'minaIiOn between two muliin AMAK normal Population,
vample discriminage function reyy associaled \\'ith'd,'scriminate functions Probabilities ut'misclassit'ucation
and theyy estimation \oy|j distribution ul'HosteHing T -and jis applications Wishar mairix-its distribution
tWithout proofand iy Propertics Nyl distribution {without proof) of partial Correlation. Multiple

——. (A .-‘__‘—‘N“_____.‘-Q_-_.-. — s e e

correlations and sample regression coefficient ang its applications, (24L+IZT)
Sectior_p
' (Unir-l)
Proof of the Properties of N E Pitman Family OF distributions and their M.LE Properties. Hyzyr

Bazaar thearem, Consistent A Sy mpiotic Normal (CaN) estimator, Invariance or CAN estimator.
Likelihoag ralo (ests. Asymproge Disiribution of Likehood Ratio Statistic, Similar Regions
(4L+127)
(Unit-11 )

Generanized Neyman Pearson lemma Elements of satistical decision function; Formulation ot the
problem, Loss function. Rjsh 'li:u:;nnns Convex Sety convey funciion, hyper planc conves null cony ey
polvhedral and jr relevant theorey, Concepis ot‘admissibilir)- of Baye's ryleg and minimay sequentig)
decision ryle. Bartlet's Tey 1o hu-mngcneil}' of varjances. ' ' '
References: .

I Anderson TW 4y, Intreducnon to .\luhi\‘zm’ate Statistical Analvsjg ™ ed. Wiley

S Cramer H- Mathematical Vethods oI‘Stalisucs.

R Ferguson, | S Mathemaugy) Slatistics, Academic Press

4. Gibbons .\'on-Parumetnc Statisticyl lnference_

3. Hogg ang Craig: Introduction 1, :\'la(hematica} Statistics,

6. Kendall. A1.G. and Stuars, A - Advanced Thegyry of Statistic Vo, land Iy,

T Mood, Grayball apy Bose: Inteoduction o the Theory of Statistics 3 ed,

$ Rao.CR Linear Statistical Inference ang s Applicationg 2™ ed. Wiley.

9. Rohaig;, VK. An Introductinn 1a Prnhabjlit_\, theory and Mathematicgy $atistics, Wiles Fasiern.

10 Srivasiava, M.S and Khatri. C.(;: An Introduction 1o Multivariate Statistics, North Holland

Mo Wald, A, Sequential Analy si5
IS o
/ J(L-——- ]igﬁﬂ‘
Dy. R

12 Zacks. s Theon ot SUistea) Inference. Johp Wiley .
€gistrar
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Paper-IX
Advanced Sample Survey & Design of Experiments

Section-A

(Unit-I)
Unequal probability sampling: Probability Proportional 10 size w ith and without replacement method
(PPSWR/PPSWOR ) ¢ ncluding Lahri’s scheme), related estimators of finite population mean.(Hansen-
Horvitz and Desraj"s estimators for general sample size & Murthy’s estimator for a sample of size of 2),
Horvitz. Thompson estimator (HTE) of a finite population total’mean and expression for V(HTE) and is
unbiased estimator Sure on non-negative variance estimation. |.P.P.S Schemes of sampling due to
Midzuno-Sen. Brewer. Durbin and JNK Rao (Sample size of 2 only) Rao-Hartley Cochran sampling
scheme and theiwr estimanion procedure. Theory of multi-stage sampling with varying probabilities with or
without replacemeni Introduction 10 super population models. (24L+12T)

(Unit-I1)
Quenouille’s technique of bias reduction and jts application to ratio type estimator.Hartley and Ross
Unbiased ratio (¥pe estimator, Ratio method of estimator under Midzuno scheme of sampling when X is
known. Multivariate extension of ratio and regression method of estimator (when population mean of
auxiliary vanable is hnown) (24L+12T)

Section-B

(Unit-I)

Linear estimation, Gauss Markoffs theorem. Testing of hypothesis mvolving several linear functions. test
of sub-hypothesis and 1est involving equality of the parameters. Introduction to one way random model
and estimation of variance components. General theory of analysis of experimental designs. Designs for
two-way elimination heterogeneity Desirable properties of a good design: Orthogonalin . Connectedness
and Balance. Various Optimality criteria and their interpretations. Relation berween blacks of incomplete
block designs. dualiny, resol ability and affine resolvability. Theorems on bounds. (24L+127T)

(Unit-11)
Group divisible, lattice uand linked block designs- intrablock analysis, Latin sq uare and Youden square
designs. Combination of result in groups of experiments. Construction of orthogonal Latin square- (1) for
prime power numbers and (1) by Mann-Mecneish theorem, simple methods of construction of BIB

designs. Constructions of symmetrical fractional factorial designs. (24L+12T)
References: ' ] .
I Atkinson. A.C.and Donev.AN: Optimal Experimenual Design.
2. Raghava Rac: Construction and Combinatiorial Problems in Design of Experiments.
3. Searle. SR Casella.G. And McCulloch.C.E: Varicance Components. John Wiley. New York.
4. Rao, C.R.and Klefte, J: Estimation of Variance Components and Applications.
3. Chaudhary. A and J W.E.Vos (1988). Unified Theory and Strategies of Survey Sampling. North

Holland Amserdam
Hedayar. A S and Sinha, B k Design and Inference, infunite Populaiion sainpling, Wiley
Chaudhary. A and R Mukherjee: randomized Response. Theory and Techiniques. New York.
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Dy. Registrar
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Statistica) Ouaﬁl_\ Conurgl & Operation Research .

(Unipp
\Ie:mu.»g oF specitication b jrem dutality Pracess and produg SIS Gty 1 SQC, control
charts oy Medsirible quatiy, CRaracteriye Chynee variation and assigirabl, IR O pracess,
Distriburyn v iy Hrtable Need fior d:‘les“gn ol'assignablc SIS O arit g L}ctcnmnalion of
SN s and sentrul fing g Vanoys stuatins. Meap (“)yand R conirol vharts entrol charys for
u‘!c'f';clnjn P.np.C Chargs Meaning of Staustical Control and jis relation vy, speCilicanon limis,

~Moditied contrel fimug Rdrming limits and wolerance iy imits. Methogs Lestimuien of rationg) g up.

Lrouping and SUSCEsSIve estimae. Advaniages Gf SQC, Comparison or Mean i ™) 4nd R charts wiep, p-
chan for common use, (24L+12T)
(Um't-l[)

Inspeciion Plans rr Variables-Ope sided Specification Standard (K now and Luknpwy Cases) Two Sided
specifications (1or Lo standards). Use of Des,'gn of Experimcn(s in Statiincal Process (.'ontrol_.
Fractiona] Expermicnn, Fracuional factoria| Expenmems. Multivariare Qualin Conirag. Control of means
and control OF Procise arabiliny (24L+IZT)
Section~B
( Unil-l)
Definition ang Seups of Operation Research: Phages, Principles of Operation Researe, Models apng their
Solutions, Monte curio Nunhulation Technique & its Applications, Review o Linear Progmmming
Problems. Re\ 1s¢d Mmplex Method. Dual Simpley Methog. Transpon Problems and Assignmen
Problem- Sequen, e & Svheduling Problem: » Machine n-jobs ang 3-maching, N-jobs Problems.\vith
‘ndenneq) Machiee seguen o 1or all jobs, 2 jobs Msmachine problem with diffesen; foutings, Theory of
Lames: Pyre g Mived dhitegies, Minimax (z\laximm) triterion. Solution ot Games wjih Saddle Point.
R\:;mnguldr Gamy s Pheorem m x gy Sames and liyear Programming 2\ > games withoy saddle poyn.
Graphica) Solutioy v Noind m X 2 games, (24L+12T)
' (Unit-I1)
lmcntor) Conirol 5\ seni Inventon, Madels, Coygs, Advamages, FOO  Modec Witheay shortages,
Reorder Jey el ang Optinngm Buffer Stock, EOQ Modecls with shortages, Multi-iey, luwn(ur_v Models
With quantity Disc.ng, Picbabilistic Models, Queuemg System: Charactcrisnc.\ ol'()ucucing System, .
Steady Siage Solutin oy \] ‘l)and(M/MiC) Maodels. (M/G;) ) mode] Pnllucmk-Khiulchine Formula.
Steady Stare it oy 1) models. Mixeq Queueiny Model (M:1). 1. MDD ¢, FCFS;).

Referenges.

L Tahar Poration Resewly, Mgy Pub!ishing Co g dition, 199,
I\mu\-.\:u.-vp i al Operation research, Sultagn Chand & Seayy
LTess 1) & T ey C.M. Fundamcm:lls or'Oucucmg Fheors, 1ong Wiley & Sons
Sharma s ration Research, Kedapy Nah Pub. Meeruy
Brenww g oy Schamum’s outlines Operation Research, Tata MGy Hiit Edition
Additionay Referepees:

Cob e o, Y Shstem, V'l Thicon John Wiley-
D it wh e Ul!!‘-..‘('llCllOH o the ll:g‘_»:'}. "':‘;.’ui{-@? \h“( s bl
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Paper-Xi
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Paper X1)

Practicals based on P, aper VI & Paper X
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Optional Papers

Paper-X11]
Economic Statistics & Demograph}
P erpes Coneept. s ~Umponents and methads of their determinag v, \arine difference method.
PaereeNiushy efreo Autoregressive model for first & second order, Pcrum»gr;nn and C'orrelogram
Wi Inden namber of Prices and quantities and their relagiv e Mt Construction of index numbers
e tedesale and cOnsumer prices A (24L+1.’.T)
T—__Unit-ll emand cure T —— ———
Meaning ang basis of demang. Demand €quation, demand ¢y <. relation hcr\\een-demand curve
Mt fonand Runcuon, Estimation ol demang function by leontify method. Starie fan of demand ang
suppis Price elasticin ., income elasticity and Cross elasticity of demand. Conecepr or indifference Curve,
Budget fine. Paraio’s 1aw ol ioncome distributions, Engles curve, “urves of concentration. Concept of
fabional income and methods ofestima(ing national income intersecioral flow 5. inder industry table.
Section-B
(Unit-) )
Demography: Census and Vital statistical daia. Vital rates ang ratio, standardization of rates rends apq
differentials in mortality and fertility. Stationary and Stable populations. Pogulation eéstimation and
Projection. The life table: s construction and properties. Makeham s and Gompenz curves, National |ife
ables, UN model fife tables, Abridged life tables, (Greville's formula for CORstruction, reed ang Merrell’s
formydy, Kmy's method) T.F.R. G.RR.NRR. (24L+127T)
_ (Unit-I1)
Demu;_.-rapim trends in India. Laboyr force analysis, Birth & Death stociay Process. Stochastie
Population mpdels. logistics model. bivariate growth models. migration Mudels, Teniliry analysis mode),
mortaliny Ay asomodels. Decennial Population censyg in Indiz. {24L*!2T)

REFERFNCES.
Miderses W 1oy The Statistecal Analysis of Time SRS Wiley | Ney Y ork

Barchin Techniques or Population Analysis

Brocs well P ). and Davis. R.A: Time series-An Indroduction., > dn)) Springcr-\ierlag

Chatlield, C 4 1980): The Auiilysis of Time Series-An Intruductiog, ;2 LdniChapman and Hall

Cienners, HUB. Inner Industrial Economics

b Ui PRy 1970 Demograph). Cambridge University Pregy

T Crton, Cow den and Klein( 1971) Applied General Statistics, PH|

S GGanguly and others: Studies in Consumer’s Behaviour.

9. Goon, A M. Gupta, M.K and Dasgupta, B(1986): Fundamenals or Statistics, Vol.2 World

10 Kamuakar & Bhende- Principles of Population Studies. Preyy; Caleuna.

o Kendall MG and & Stuar, A(1996): The Advanced 'l'hcor) ufS!alisucs, Vol.3 charleg Griffin.

Londan

12 Srivastan o 0.5 1985): A text book ot',vDemograph} Vikas Publk-b{ug. House, N Delhi.
' v
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Paper X1y
STOCHAST]C PROCESSES
Section-A
(Unit-Iy
IR TTY SLatichasug Processes: Delinition. Classilicat g o Stochasiic Precesses ALOrding 1 sae

P e Joany g Markov Pracess and Markes chaye, Stationary ; Priscesses and i3 0y pes. Laplace

St e Prababiliny Distribution Difference 1 detalions in Probabilin Theory Diflerenqgl
it SR N TR TRRTI .
el —e——Unitly . S e o

Markoy Chauns: Discrete Time Markov Chain, Order of Marken Chain, Chapman-Kolmogorm
Equstions. Determmation of Higher order Transition Probability ang its limit, Classification of Staies ang
Chains. [ymn Theorems for Markoy Chain, Stali’on_ar_\ Distrihution, Randoin Walk-Gambler’s Ruin's
Prohlem Applications of Discrete Time Markov Chains. Time-Reversa) Markov Chains. Markov Chains
with Contnugus State Space. (24L+12T)
Section-B
(Unit-I
Marhey Process. Poisson Process and its generalization, Yule-Furry process, Birth-Death Process
Detinition, Markon Process with Discrete State Space‘KolmOgrmv Differential Equation, Erlangjan
Provess Markon Process with Continuous Stare Space-Wiener Process, Kolimogorov Diffusion
Equitiong., Renewal Theory-Renewa Processes, Renewal Funciion and its properties, Elemcmar‘\
rencwal théorem and applications, Delayed Renewaj Process, Renewal Reward Process. Regeneratiy e
Stochastie Process and its Limis, ‘ (24L+127T)
(Unit-1])

Mathses Progess and lme Series- Weakly Stationan ang Strangly Stationary Processes, Moving
ML g Valo-Regressive Processes. Stationan Processes f Jifferent Time series models. Branch:’ng
Procesaase ¢ ntleton- watson's Branching Process, Properties of Greneraton Funetion of BPs, Probabilir)

el ultige o\tmncnog, Distribution of population size. Idea of Martingle,, (24L+12T)
References:
Adhe, MR & Manjunath S.M.(1984). An introduction of Finite Markon Processer: Wilev
Fatern

> Bhau, B.R.(2000): Stochastic Models- Analysis and Applications : New Age International, India
Yo Maris, TE ¢ 963): The Theory of Branching Processes: Springer- Verlag.

1 Mdhid 1982 Statistical Inferenge for Markov C hains. Chicago University Press, Chicago.

3 Ross, SN 1983): Stochastic Processes Wiley.
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Paper XV
Reliabiting & Surviyyl Analvsiy
Section-A
. I tlnielp —— | —— e e — .

Relubiliny voncepts and measures: semponents and sy stems: coheren: sy siems: reliability of Coherent
MEIEMS: cuts and paths. modular decomposition, bounds on S¥stem reliability, structural and reliabiliry
"ipenance of components, Ljfe distributions, reliabiliry function, hazarg rdte, common life distributions.-
vaponennal. Weibyl), gammaetc. Estimaijon of parameters ang test in these models (24L+12T)

(Unit-1T)
Notions ofageing: [FR, IFRA, NBU, DMRL and NBUEClasses angd their duals, Joss of memory property
+1the ¢\ponential distribution, closures or these classes under formation of ¢coherent sysiems,
cemolutions and mixtures, Reliability estimation based on failure times iy, variously censored life tests
and in1ests with replacement of failed iems, Maintenance and replacemen; policies, availability of
repairable systems, model ing of a repairable svsrem by a nonhomogeneouys Poisson Process, Basic ideas
elavcelerated life testing (24L+12T)
Section-B
(Unit-1)
boEeepls orime, Order and random censonag. likelihond these case, Life distribution Exponential,
et Weibull Loanormg], Pareto. Linear Failure e Parametnic inference( Point estimation.
Loslidence inter als Scores, LR.MLE teststRao-W ik W ald 1 tor these distribution) Life tables failure
Lt Mgun residual lite and their elementan PFoperlies Agging: <lasses and their Properties. Bathiup
L o, _ (24L+12T)
. - (Unit-11) o ,

Istimation OF sitnvival t"uncti-'»n~.~\c'('uri.11 Estimator, Kaplan Meijer esbirpalor, Cslimation undcer the
3 UMpLOn OF IFR'DFR. Tests of Exponentiaiiny agamst nou-Parametro classes. Total time on test
L shpande test, Two sample problem-Gehan test, log‘rank test Mamcl-Haenszel test Tarone-\\j’are lests.
Katik test tor the regression coefficients, Compeu'ng reshs model, parametric and Non-Parametric
milerence tor this mode]. Multiple decrement life table, ' ' (24L+12T)

Relerences: '
Lo Barlow RE. and m uschanF 1983): Statisticy) [heory o) I(Chilbl“l) and Life Testiug. Hol,
| Renchan and Winston. .
Lawless J Fy1082). Statistical Models A ALethois oL ite Time Daia- lohn Wiliy
o Ram ) oand Engelhrdig 199 P Sty Ny g u-h:xhihl_\ wel L yfis | -:Sling'f\ludch, NMuareel
Dehker _ :
Neloon w, iygn, Applicd Lite Jary RTIHTASNTNIERY (ATY ey _
o DR Wnd Onkes, 001984 AnahvGs o s Data, ( h:npm:m_;md Hall, New York
O Mller RG 98T, Suirvival Analysis, John W iles ‘
N }\ulhvlcm;h.,J.{.) & Prentice, R L 19301 (he Satisfica) Analvas of Failure Time Daa. Jahn
18 ”C\. .
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' Paperxy g
\ihvance Multivariate Analvsis ang Bay esian luference
Section- g
(Unit-1)
Priocipal SCmpeieats. armension reduction, canoni, gl snables and cinonical correlation delinnicn, e,
CSHfabon gnd SNPORLGN. multy ariage hnear reeression Medel-estimation of paramerers. tedsts of
s b potheses abag fedression co-efficient | tkelihcod Kary, test criterion. Myl ANALE analy . g
AT IMANTIN g and two way classitied dary (24L~127T
(Unit-11)
Wishan marri & 1ws distribution Distribution ol sample Leneralized variznce Non-NuJl distribution of
~.Fatial and muluple Lorrelation coefficien, t_diS.wmQ.rLQ[mnpl: ccgmssimmoefﬁciam,bisuihmiou af
~AMPIE mira-class verrelation coefficient in a random sample frong, 4 Symmetric multivariage normal
distriburion Application in testing and interval eslimation. (24L+127T)

Subjecune interpretation ol‘probabilit) i terms of taiy odds. Evaluation of (1) subjective probability of ap
CVenlusig g subjec[i\cl.,\ unbiased com(ii) subjectiye prior distribution of a parameter Bayes theorem
and computation ol the posterior distribution Bayesian POINE estimation as prediction problem from
posterior distribution. Bayes estimarors for(i) absolute error less(ii) Sqsuvared error less(iii) 0-1 Jess.
Leneralization of 4 common loss Funcrions. Exaluation of e eslimale in terms of posterior risk_ Bayesian
el esimagon Exedible interval Highest posicrior densin regions Interpretation of the confidence
vo-etficient for a classical confidence interval (24L6+12T)
(Unit-11)
Bivesian (@sting of hy pothesis Specification of the approprige torm of (he Pridr distribution for a
Bavesian tasun of hypothesis problem. Prior odgs. Posterior odds, Bayes facior for various types of
testing hy pathesis problems depending upen wheather the nyjy hypothesis and the alternavijve hypothesi,
HE simple or composite Specification of the Bases 1oxs i the above cases. Discussion of lindley '
Puridon fur (€302 a point hy pthesis for normal mean againg the two sided aliernative hy pothesis
avesian predication prablem

Reflerances:
P Anderson. T W An Introduction 1o Multivarie Sanistical Analysis, 299 g Wiley .

- Ferguson. T Mathematicyl Statistics, Academig Pres,
3 Kendall, \.G. and Stuart. A - Advanced Fheory or Statistic. Vol | and .
4 Morrison D.F 19361 Nlulin ariate Statistical Methads, Ne Graw Hil

s Kshirsagar, a \p ¢ 1972 Multivanarte Analysis, Marcel Dekker.
b Berger. J O- Staustical Decision Theory and Bayesian a-nalysis, Springer Verlag,
l.eonard, T. and Hsu.J S J- Bayesian Methods. Cambridge University Press.

Additiona] 1eferences:
Rao, C.R.: Linear Swatistical Inference ang jis Applicationy, 2™ ¢d. Wiley

2 Srivastana, MS and Khatn, C.G .- An Introduction 1, Maltivariate Statistics. North Holland
3 Bernando, J \ & Smith A F Ay - Bayesian Theory, Johp Wiley and Sons.

Box. GP and Tiaw, GO Bavesian Inference i Sttistical Analysis, Addison W isley
Y.
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Paper-Xvyj
Feonomerries & Investment Svstem
Section-A
(Unit-])

Nt o Foecnomerrios The general hineyr edel i GLAD and 3 extensions. (.‘)rdinar_\ least squares,
VLN Sstimation and prediction. Use o dummy varnles and scasonal adjustment Generalized least
MUIESSLS sestimation and prediction. Heteroscedastic disturbances, Pur¢ and mixed estimation.
Creaping of obser avions and of equations. Aura correlation, its confequences and tests. Theil BLUS

- :m*t‘?durfr."ﬁsﬁmfmﬁn‘and‘prewmivrr‘.\‘mfn:t)ll‘fn?hr“i(t—"ﬁfdﬁr“—"_'\r*hem. 5 implicitions and tools for handling

the probiem. Ridye regression. (24L+12T)
(Unit-I1)

Estimators, Limited information estimators, K-clasy estimators, 3 SLS estimau‘ion. Full information
Mmaxmmum likelihood method. Prediction and simultaneous confidence intervals. Monte Carle Sludies and
Simnlation. (24L+IZT)

Section-B
(Unit-I)
Main theme: Risk-Retumn Trade off, Money marker, Fixed income, Equity, stacks and bonds Treasun
NS, Market indexes, Rates of ineres; Compound interest. inflation, Risk in & Portifolio contexy. Jan of
N Gprice and arbitrage. Risk and ¢k arersien Mean variance analvsis, allocation between rickq and
R porttahag Diversitication and Pautioi, 4,1, Markovitz portfolic seleetion, CRtmal pottalic,
(24L+12T)
(Lnit-11
Capital yssest. Pricing model. passive Strategs . ryoh Premium, index models ang diversification, CAPA
and index made] Optivns markets, Americyn and Luropean options, call and PUt options, apen Strategies,
eptica ke ME Uy, eption vahaiion, Banomini vpian pricing, Black-Schiols uplion valuation, gy
ol Black-Scholes formula. Fut: ures markets. Mechames and Strategies. Fiytnres prices. cxpecied spot

Prices (24L+127T,)
REFERENCES:.

i Apte PG ¢ 1990): Test book of Econamicy | a McGraw Hill

2. Cramer. ) §, U971): Ewpirical Economirrics, North Holland

3. Gujarathi, D (1979): Basic Econometrics. McGraw Hill

4 Intrulligator, Mp (1980): Economerri.: Models-T echniques and Applications, P

> Johnsion. g { 19841): Econometric Mcthods, Thud ed, McGraw hill

Klein.t R 1962y Ag TENN PRI TR UGS, Prengice Hall of India

Budie, 7 Kane. and Marcus, A 1996): Investmeny 4" Edition, Irvin Chapiers: 1.2H-10.20.0)

Additionyy References:
v Thet 114 U820 Itroduction Wthe theory ang Practice ol‘Es:c-nome!rics. John wile
N P95 Ay troduction o Fcomantrics, MeMillan & co.
PoWethenit g, T80 revreasion Veals s warn \J)p“c.‘n(i\j‘»i,l-:‘\ ahiipman Halj
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