STT11 INDUSTRIAL STATISTICS

(Maximum no of periods: 60)

Unit I Basic concepts of process monitoring and control. Review of control charts

for attributes and variable data. O. C. and ARL of control charts. Cusum & V-masks
charts.

Unit 1l: Concepts of AQL ,LTPD, AOQL average amount of inspection and ASN
functions. Acceptance sampling plans for attributes inspection, single, double and
sequential sampling plans and their properties. Continuous sampling plans of Dodge type
and their properties.

Unit 111: Capability indices Cp, Cpy and Cp,,, estimation, confidence intervals

and tests of hypothesis relating to capability indices for normally distributed
characteristics.

Unit 1V: Quality Systems: 1SO 9000 standards, QS 9000 standards, concept of six sigma.
Total Quality management. Taguchi Design.

Unit V: Elements of Reliability, definition and relationship between survival function,
hazard function, distribution with DFR and IFR, series and parallel systems. Life testing
experiments, stress—strength reliability and its estimation.
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STT 12 STOCHASTIC PROCESSES

(Maximum no of periods: 60)

Unit I: Introduction to stochastic Processes (SP’s) Classification of SP’s according
to State space & time domain. Markov chain, countable state Markov chain,
calculation of n-step transition probability & its limit.

Unit I1: Chapman-Kolmogorov equation, Stationary distribution, classification of
states, criteria for various states, Ergodic theorem.

Unit 111: Random walk & gambler’s ruin problem, absorbing and reflecting
barriers, probability of eventual absorption, expected duration of game,
random walk in 2 & 3 dimension. First passage time distribution.

Unit I'V: Discrete state space & continuous time Markov chain, Poisson process,
properties of poisson process, pure birth, pure death, Birth and death
process.

Unit V: Continuous state space, continuous time Markov chain, Wiener process,
Wiener process as a limit of random walk, differential equation of Wiener
process, first passage problem in Wiener process. Renewal and delayed

renewal processes, related theorems, key renewal theorem (without proof)
and its application. Galton-Watson Binaymi Branching process. Probability
of ultimate extinction. Stationary Process: Weakly Stationary and strongly
stationary processes
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STT 13 AGRICULTURAL STATISTICS
(DESIGN OF EXPERIMENTYS)

(Maximum no of periods: 60)

Unit I: Overview on CRD, RBD & LSD. Analysis of covariance(One way & Two way
classification). Tests for comparing pairs of treatment means: Tukey’s test, Fishers LSD
test, Duncan’s Multiple Range Test (DMRT), Newman- Keul’s test, Dunnet test.
Definition and analysis of split plot design, split-split plot design and Strip plot design.
Unit I1: General factorial experiments, factorial effects, best estimates and testing the
significance of factorial effects, study of 22, 2°, 2*and 2* factorial experiments.

Unit I11: Confounding in factorial experiments, complete and partial confounding,
concept of generalized interaction. Fractional factorial designs.

Unit 1V: Elementary parametric relations and analysis of BIBD. Definitions and
parametric relations of PBIBD. Definition and analysis of Quasi-Latin square designs,
Youden square design.

UNIT V: Designs for fitting response surface, Cross-over designs. Groups of
experiments, Sampling in field experiments.

REFERENCES:
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STT 14 ECONOMETRICS

(Maximum no of periods: 60)

Unit I: Nature of Econometrics. The General linear model (GLM) & its extensions.
Ordinary least squares (OLS) estimation & prediction. Use of dummy variables and
seasonal adjustment. Generalized least squares (GLS) estimation & prediction.
Heteroscedastic distribution. Pure and mixed estimation.

Unit I1: Auto-correlation, its consequence and tests, the BLUS procedure, Estimation &
prediction, Multicollinearity problem, its implications & tools for handling the problem.
Ridge regression.

Unit I11: Linear regression with stochastic regressors, instrumental variable estimation.
Errors in variables, Autoregressive linear regression. Distributed lag models, use of
principal components, canonical and discriminant analysis in econometrics.

Unit 1V: Simultaneous linear equations models. Identification problem. Restrictions on
structural parameters - rank & order conditions.

Unit V: Estimation in simultaneous equations model, Recursive systems, 2 SLS
Estimators Limited information estimators, k- class estimators, 3 SLS estimation, Full
information maximum likelihood method, Prediction and simultaneous confidence
intervals.
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STT 15 DECISION THEORY/TIME SERIES ANALYSIS

DECISION THEORY (A)
(Maximum no of periods: 60)

Unit I: Decision problem, loss function, risk function, randomized and non-randomized
decision rule. Decision principles (Conditional Bayes, Frequentist). Testing and
estimation problem as decision problems. Optimal decision rule.

Unit 11: Concept of admissibility and completeness, Bayes rules, minimax decision rule.
Admissibility of Bayes rules. Existence of Bayes decision rule.

Unit I1l: Definition of non-parametric test, advantages and disadvantages of non-
parametric tests. Single sample problems. (i) Test of randomness (ii) Tests of goodness of
fit : Empirical distribution function. Kolmogorov-Smirnov test, comparison of Chi-square
and KS test. (iii) Problem of location: Sign test, Wilcoxon’s signed rank test, Wilcoxon
paired sample signed rank test.

Unit 1V: Two Sample Problems: Different types of alternative, sign test, Wilcoxon two
sample rank sum test, Wald-Wolfiwitz run test, Mann-Whitney-Wilcoxon test, median
test. K-S two sample test.

Unit V: One sample U statistic, Kernel and symmetric Kernel, variance of U statistic,
two sample U statistics, linear rank statistics and their distribution properties under null
hypothesis.
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TIME SERIES ANALYSIS (B)

(Maximum no of periods: 60)

UNIT I: Time-series as discrete parameter stochastic process. Auto covariance and
autocorrelation functions and their properties.

UNIT Il: Exploratory Time Series Analysis: Tests for trend and seasonally, Exponential
and Moving average smoothing. Hot winters smoothing. Forecasting based on
smoothing, adaptive smoothing.

UNIT Il1: Stationary processes: (i) moving average ( MA), (ii) Auto Regressive (AR),
(i) ARMA and (iv) AR integrated MA (ARIMA) models, Box-Jenkins models.
Discussion,( without proof) of estimation of mean, auto covariance and auto correlation
functions under large sample theory.

UNIT IV: Choice of AR and MA periods, Estimation of ARIMA models parameters.
Forecasting, Residual analysis and diagnostic checking.

UNIT V: Spectral analysis of weakly stationary process, Periodogram and Correlogram
analysis. Spectral Decomposition of weakly AR process and representations as a one-
sided MA process- necessary and sufficient conditions.
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