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3.1.5 Course Description

ST510 Fundamental of Mathematics and Statistics
Derivatives and integrals, Jacobian and change of variables in multiple integrals, differentiation of integral

functions, an introduction to matrices and determinants, an elementary statistical analysis.

ST611 Probability Theory
Probability space, conditional probability, independent events, random variables and distribution functions,
independent random variables, expectation, generating function, various distributions of a function of random variables,

type of convergence of random variable, central limit theorem.

ST612 Theory of Statistical Inference

Prerequisite: Passed ST. 611

Examples of sampling and sampling distribution of statistics, point estimation, sufficient statistics, Rao-
Blackwell theorem, Cramer-Rao inequality, construction of confidence interval for parameters, hypothesis testing using
Neyman-Pearson theorem, uniformly most powerful test and other appropriate tests, an introduction to robust estimation,

an introduction to decision theory, and Bayesian inference.

ST631 Statistical Analysis
Estimation, test of hypothesis in both parametric and nonparametric, an introduction to experimental design,
time series analysis, an introduction to decision-making, and selection of appropriate statistical analysis for specific

problem by case study.



ST632 Sampling Techniques
Principles of sample surveys, probability and non-probability samplings, simple random sampling, ratio and
regression methods for estimation, sampling with unequal probabilities, stratified random sampling, systematic sampling,

cluster sampling, multi-stage sampling, problem in sample surveys and censuses, non-sampling errors.

ST633 Applied Linear Models
Fundamental concepts of analysis of data from both observational studies and experimental designs, linear
regression models, principles of experimental designs, linear models of experimental designs, diagnostics for checking

appropriateness of models, use of statistical packages and case studies.

ST634 Multivariate Analysis
Estimation and hypothesis testing of normal random multivariable, analysis of variance and regression of
multivariable, discriminant analysis, canonical analysis, principal component analysis, factor analysis, cluster analysis,

conjoint analysis, use of statistical packages.

ST636 Quantitative Research
Nature of research, research methodology, step of research, research design and sampling, generation of
measurement, testing of validity and reliability of measurement, method of data collecting, selection of statistic for data

analysis, research writing and report, applications for real situation.

ST637 Nonparametric Statistical Methods
Hypothesis testing in one population, two populations, and more than two populations, association analysis,

homogeneity test, goodness-of-fit test.

ST638 Forecasting Techniques
Role of forecasting in decision-making, forecasting with smoothing technique, regression, decomposition of
time-series data and Box-Jenkins methods, transfer function models and intervention analysis, spectral analysis,

qualitative approach to forecasting, selection and evaluation of forecasting techniques, case study.

ST639 Quality Control
Concepts and statistical methodology of quality control and improvement, statistical tool for quality control,

control chart for variable and attribute, process capability study, acceptance sampling plans.

ST646 Demography
Population statistic collecting, evaluation of population statistic quality, introduction to demography analysis,
mortality, life table generation, application of life table, fertility analysis, population distribution, migration, an

introduction to labor force analysis, population estimation and projection, estimation of incomplete population statistic.



ST647 Simulation Techniques
Characteristics of univariate and multivariate random variables, methods for computer generation of random

numbers, Monte Carto and current methods, mathematical models, and simulation application in applied statistics.

ST648 Statistical Packages and Computing

Structure, content and programming aspects of modern statistical packages, common techniques of all
statistical packages, data manipulation, statistical analyses and graph production with major statistical packages; SAS;
Minitab; R; other source of statistical packages on the World Wide Web, introduction to a matrix programming

language, macro programming and Monte Carlo simulation.

ST649 Deterministic Operations Research
Linear programming, simplex methods, duality, sensitivity analysis, integer programming, mixed integer
programming, example of algorithms for solving integer programming, interger programming, transportation problems,

network, dynamic programming, nonlinear programming problems.

ST656 Probabilistic Operations Research

Stochastic Process, Markov chain, queuing models, inventory theory, network analysis, PERT, CPM.

ST657 Mathematics of Life Contingencies
Basic principles of actuarial science, net single premium and net level premium for life insurance and life

annuities, net premium reserves, multiple life functions, multiple decrement models for single life.

ST658 Finance and Investment for Actuaries
Basic principles of financial problem analysis, basic theory of interest and securities investment, securities and

their returns, fixed income securities, equity valuation models and the pricing of derivatives securities.

ST666 Applied Categorical Data Analysis
Statistical models and methods for categorical data, cross-classification tables, tests for independence, logistic
regression, log-linear models and other generalized linear models, discussion of software implementation of methods and

usage in assignments.

ST667 Experimental Designs
Principles of experimental design, completely randomized designs, randomized complete block designs, Latin
square designs, incomplete block designs, factorial experiment, fractional factorial, confounding, split-plot experiment,

repeated measurement design, other current designs.



ST668 Regression Analysis
Simple and multiple regressions, estimation and hypothesis testing for parameters, basic assumption and
model adequacy checking, simple; partial; and multiple correlations, selection of an appropriate model, nonlinear

regression, and use of statistical packages.

ST669 Selected Topics in Applied Statistics

Selected current topic in applied statistics which will not be overlapped with the topic in other courses.

ST790 Statistical Consulting
Handle problems arising in consulting service, training in choosing the appropriate statistical methods to
resolve a problem, experimental design, sampling techniques, working with researchers in substantive fields, consulting

presentation and report writing, discussion consulting experiences with course instructor and other student consultants.

ST796 Exploratory Statistics Research
Prerequisite : cumulative credits not less than 18 credits

Problem and research related the applications of statistics.

ST797 Case Studies and Practical Statistical Analysis
Case studies of model building and statistical analysis; sampling methods; experimental designs, practice in
data management, statistical analysis, data presentation, report writing, advice on applied statistics both in scientific and

social topics.

ST700 Independent Study
Independent study under the topic is approved by the advisor, report writing and presentation, ethics in

research and publication.

ST800 Thesis
Research under the supervision of the thesis committee, research studies to come up with new approach in

statistics, writing and presentation of thesis, ethics in research and publication.
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