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Core Competency Index for the Undergraduate Students of the Department of Statistics
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Educational Purpose

eTo cultivate an apprehension of
the application and practices of
statistical methods

eTo develop a familiarity with
statistical software and
programming languages

eTo develop communication,
teamwork skills, and
knowledge of social
responsibility.

eTo establish a second
professional specialty

eTo equip students with
fundamental business
management knowledge
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BIE X ¥ 4 47 (logical and analytical thinking)
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3= 14 X ¥ (critical thinking)
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S F 2 if B 4 (flexible reaction and adaptability)

£ 4 (creativity)
4% # (persistence)
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BE e * (effective listening skills)
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£ % £ L (ability to accept constructive criticism)
p 7%« (confidence)
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This one-year course is an introduction to linear algebra. Students will be
trained in a balanced blend of computation, application, and theory. They are
expected, after finishing this course, to be able to apply the tool of linear algebra
comfortably to other topics, especially those statistics related.

[ 3% 7]  The topics for first semester include Linear System, Matrices, Determinants, and
Vector Spaces.

[#% 3] W E TR E YRR 3

304004002 A () 38~ B— 3P

ESAES
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[ 7]

This one-year course is an introduction to linear algebra. Students will be
trained in a balanced blend of computation, application, and theory. They are
expected, after finishing this course, to be able to apply the tool of linear algebra
comfortably to other topics, especially those statistics related.

The topics for second semester include Coordinates and Change of Basis,
Kernel and Range of a Linear Transformation (Matrices), Eigenvalues and
Eigenvectors, Diagonalization, Quadratic Forms, and Linear Programming.
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The objective of this course is to provide the students with the essential and
fundamental concepts of elementary statistics. The topics include descriptive
statistics probability sampling design of experiments and statistical inferences.
At the end of this course the students should be able to define the real problem
to use graphical and numerical summaries to apply standard statistical inference
procedures and to draw conclusions from statistical analyses. In addition to
materials in the textbook the students may be required to use the computer lab
for some class activities.
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[ 3]

The objective of this course is to provide the students with the essential and
fundamental concepts of elementary statistics. The topics include descriptive
statistics probability sampling design of experiments and statistical inferences.
At the end of this course the students should be able to define the real problem
to use graphical and numerical summaries to apply standard statistical inference
procedures and to draw conclusions from statistical analyses. In addition to
materials in the textbook the students may be required to use the computer lab
for some class activities.
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AL () R

This is the first half of a one-year introductory course to economics. In this
semester, we will focus on microeconomics. We will present basic analytical
tools and apply them to the traditional applied fields of microeconomics such as
public finance, industrial organization, labor economics, and the theory of
consumer choice.
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This is the second half of a one-year introductory course to economics. In this
semester, we will focus on macroeconomics. Topics such as GDP, inflation,
unemployment, monetary system, international trade, international finance as
well as monetary and fiscal policy will be discussed.

CRER:E 3 el

(2 ) is e A
(Z)e s :T%# 5
()T B )
(I)FFeas

(7 )i R

(; )i‘:&é\' f#’—%’ oA

(MM Fcrc R e i MR
(L)R%E T

(F)F%F & o
BB Y A4S L B RL RS R

13




000304021
[hAz P 1]

[+ 3P %]

HRET W (E) 3R FlRi 3] pF
FY pike i
(= )7 fRicR cnfisg s *
(2)E = E(hH) Sk
(Z)eFEsFXRFTBRF T
()7 fRIRAE T "2 T3 B AP R iz gz,
(2B & edi 4
1. Unit 1: Course Introduction & Background Review
Course Introduction, familiar with learning system
Introduction of software
2. Unit 2: Web design
Web design software — FrontPage
FrontPage implementation — construct e-paper & statistic web page
FrontPage implementation — Relative resources & message board web page
FrontPage forum & Animation implementation: Flash I
Animation implementation: Flash II
Implement review: Beauty of Tainan travel website demonstration
3. Unit 3: Exploration of Software Usage
knowing software and APP
Operating system software
Introduction to Application software
Introduction: E-commerce
4 .Unit 4: Professional dissertation editing
WORD: template edit article
WORD: Table implementation
WORD: Advanced format
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[3Az P 1]

The goal of the course is to provide fundamental concepts, techniques, and
methods of probability theory and mathematical statistics to students in several
business disciplines. Upon completion of this course, students are expected to
comprehend mathematical methods needed to analyze statistical rationale.

[ &M %]  Probability and Distributions
Multivariate Distributions
Some Special Distributions
Some Elementary Statistical Inferences
Consistency and Limiting Distributions
[# 31] SeohE TGS Y PRI 1 3~6 ) pF
304029001 FI B F(2) (=) 38, kC 3 pF

[Az B 1]

The goal of the course is to provide fundamental concepts, techniques, and
methods of probability theory and mathematical statistics to students in several
business disciplines. Upon completion of this course, students are expected to
comprehend mathematical methods needed to analyze statistical rationale.

[+ &M %]  Consistency and Limiting Distributions
Maximum Likelihood Methods
Sufficiency and Completeness
Optimal Tests of Hypotheses
[& 31 RN F R REYER 1 3-6 ]
304008001 i Fa17(-) () 385 kC 3P

[Az P ]

[ P 3]

[ 3

Linear regression models are widely used today in business adminstration,
economics, engineering and the social health and biological sciences. Successful
applications of these models require a sound understanding of both the
underlying theory and the practical problems that are encountered in using the
models in real-life situation. This course seeks to provide students techniques in
applied regression analysis. The focus will be on how to perform regression
techniques to analyze the data and interpret the results.

Introduction

Linear Regression with One Predictor Variable

Inferences in Regression and Correlation Analysis

Diagnostics and Remedial Measures

Simultaneous Inferences and Other Topics in Regression Analysis

Matrix Approach to Simple Linear Regression Analysis

Multiple Regression

Regression Models for Quantitative and Qualitative Predictors

Building the Regression Model

Class Presentation

B ERREY R 3B
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This course focuses on the relevance of accounting in business with an emphasis
on decision-making and analysis. The objective of this course is to equip the
students, as prospective users of financial statements, with an understanding of
the accounting fundamentals. The aim is to provide the students a
comprehension of the accounting concepts, rules and procedures. The
underlying business transactions that give rise to the economic information and
why the information is helpful in making the financial and managerial decisions
will be also discussed. Through the course, a critical attitude will be encouraged.
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[+ 3P %]

g PR (2)(2) 350 3P

This course focuses on the relevance of accounting in business with an emphasis
on analysis and accounting-based decision-making. The objective of this course
is to equip students, as prospective users of financial statements, with an
understanding of the accounting fundamentals. With a comprehension of the
accounting concepts, rules and procedures, the students are expected to
apprehend the underlying business transactions that give rise to the economic
information and why the information is helpful in making the financial and
managerial decisions. Throughout the course, a critical attitude will be
encouraged.
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[+ 3P %]

[# 73]

This is the first part of two-semester sequence in Advanced Calculus intended
for undergraduate students majoring in statistics or related field. The objective
of this course is to provide the students with the essential and fundamental
trainings in mathematical analysis, and to help the students to construct a solid
background in real analysis.

Real Numbers

Introduction to basic terminology and proof techniques

Sequences

Limits of Functions

Continuity

WU EFPEEYERF 36 B
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This is the second part of two-semester sequence in Advanced Calculus for
undergraduate students majoring in statistics or related field. The objective of
this course is to provide the students with the essential and fundamental
trainings in mathematical analysis, and to help the students to construct a solid
background in real analysis and applications in Statistics.

3 § PAS Ko

[F3%pr %]  Continuity;
Differentiation;
Integration;
Infinite Series;
[#3x) A E T Y PR 36
Figh  BERECA(R)(EE-#) 354 Az 3P

EXARN

[ P 3]

[ 2]

AAEZ PG =

1.To learn the theories of various probability sampling methods.

2.To learn how to use SAS, Minitab, R statistical software to compute the
estimate and confidence interval.

3.To apply these sampling methods to various fields of social science.

Introduction

Elements of the Sampling Problem

A Review of Some Basic Concepts

Simple Random Sampling

Stratified Random Sampling

Ratio Regression and Difference Estimation

Systematic Sampling

Cluster Sampling

Two-Stage Cluster Sampling

R EFFRREYER 6

we i

[Az P 1]

[t %P 3]

REEAFARRRP(R) (2 E-H) 3840 = 3| P

This course will help students to understand the fundamental concepts of
Analysis of Variance and Experimental Designs, write SAS programs to
conduct analysis, and interpret the results for ANOVA and experiments

Basic principles of experimental design

Design with a single factor and ANOVA

Treatment comparisons

Randomized Complete Block Designs

Factorial Treatment Designs

Complete Block Designs

Random and Mixed Models

Review

Report Project
WA EFIFEEY R 3~6 ) B
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The objective of this course is to make students intelligent users of multivariate
techniques and good critics of multivariate analyses performed by others.

[+ #%mn %]  The topics include methods and model building, understanding for
multivariate analysis, principal component, factor analysis, multiple
regression, cluster analysis, multiple discriminant analysis,

MANOVA, MDS, correspondence analysis, data mining.
[# 2] WU EFPEEYERF 4
e 3 RS () (e EZH) 354 K= 3] pF

(A7 P ]

RN F]

[ 3
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1.To learn the basic concepts and theories of time-series analysis and

2.To learn how to use SAS, Minitab or R statistical software to perform time
series analysis.

Introduction to Forecasting

Statistics Background for Forecasting

Regression Analysis and Forecasting

Exponential Smoothing Method

Autoregressive Integrated Moving Average(ARIMA) Models

Transfer Functions and Intervention Models

B ERREY R 6B

300878001
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TG ]
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This course covers both technical and managerial aspects of MIS. Major
attention is given to the implications of information systems for achieving
competitive advantage. The major objectives of this course revolve around
helping the student:

Become familiar with key concepts related to hardware, software,
telecommunications, database systems, and systems development. Develop a
clear understanding of the nature of the “digital economy” , and the impact of
information technology in the global context. Be able to identify opportunities
and risks associated with the use of the technology for a firm.

Information Systems in Global Business Today

Global E-Business and Collaboration

Information Systems, Organizations, and Strategy

Business model Innovation

IT Infrastructure and Emerging Technologies

Business Intelligence

Telecommunications, the Internet, and Wireless Technology

Securing Information Systems

Operational Excellence and Customer Intimacy

E-Commerce: Digital Markets, Digital Goods

Managing Knowledge

Enhancing Decision Making

Building Information Systems

Social Computing and Cloud Computing

Managing Global Systems

Cloud service and business innovation

Business Process Reengineering and Change Management

A FFRE YRR 3B PRl RER
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On completion of this course, students will be able to:

l.Understand the definition of operations management and establish the
fundamental knowledge of operations management, e.g. strategy, forecasting,
capacity management, and quality management.

2.Examine the role of operations in any organization and examine productivity and
a system approach to analyzing operations problems.

3.Understand multiple analytical techniques and applications to develop business
forecasts.

4.1dentify the key components of product and service design, and the ways to
improve reliability in design decisions.

5.Utilize various models and techniques to model complex production systems.

6.Identify the key variables that decision makers utilize in addressing the
production (aggregate) planning.

Chain Management

Operations Strategy

Design of Products and Services, Design and Pricing

Strategic Capacity Management Decision Tree

Manufacturing Processes, Facility Layout

Service Processes

Six-Sigma Quality, Statistical Quality Control

Lean Supply Chains & Logistics

Global Sourcing and Procurement &Inventory Management

M E TR YRR 3L PRAFES
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[# 7]

1. This course introduces students an understanding of different ethical concepts.

2. On completion of this course, students are expected to be able to identify ethical
issues in the context of business decision making, and recognize and give weight
to ethical considerations in light of business operations.

3. To provide the basic concepts, analytical tools, and the relationship between
ethics and business management.

4. This course especially focuses on relevant topics of business ethics and
marketing-oriented social responsibility.

5. The course activities will include classroom discussions, case presentations,
video watching, and group presentations.

6. Students are expected to have a better understanding toward the rationale behind
the business ethics and social responsibility after joining this course.

1. Present the key conceptual foundations of business ethics.

2. Discuss the nature, evolution, and scope of business ethics management.

3. Examine current theory and practice regarding the management of stakeholder
relationship and partnership.

4. Discuss the relationships between business and civil society.

5. Discuss and assess the importance of sustainable development in business.

B EFIFCEYEF LR Bkl FRE K%
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This course will introduce you to computing for data analysis and visualization
using a high-level language (e.g., R, SAS). In the final project, you’ll apply
your skills to interpret a real-world data set and make appropriate business
strategy recommendations. Upon completion of this course, students should be
able to think critically about data and apply standard statistical inference

procedures to draw conclusions from such analyses. Prerequisite: Statistics.

[ 3™ %]  Topics include data management, exploring and visualizing data, hypothesis
testing, confidence intervals, counts and tables, analysis of variance, regression,
principal components, and machine learning.

[ 1] HREFFREEY R 4

304879001 ¥ ﬁi‘%‘é} (= )GE) 3B LS K= 3] pF

EXAR N

[+ 3P %]

[ 7]

This course is the continuation of the course of Regression Analysis (I). It is
designed for undergraduate students majored in statistics or related field to gain
advanced concepts and understanding in both theories and application of applied
regression models. The goals for this course are as follows:

to study weighted least squares, bootstrap.

to discuss Robust regression, nonlinear regression, Nonparametric regression.
to investigate regrssion with binary response variable.

to introduce ridge regression, Peanlized Regression, and generalized linear
models

to practice using R/SAS to solve the regression problems.

1.Introduction

2.Building Multiple Regression Models

3.Statistical package: SAS

4.Statistical package: R

5.Weighted least squares

6.Multicollinearity; ridge regression

7.Robust regression

8.Nonparametric regression: LOWESS

9.Bootstrapping

10.Nonlinear regression

11.Regrssion with binary response variable

12.Logisitic regression

13. Poisson regression

14. Peanlized Regression: LASSO

15.TBA

16.Presentation

CRIESUEEE SN
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1. Portfolio Theory and Practice. 2. The Capital Asset Pricing Model. 3. The
Efficient Market Hypothesis. 4. Behavioral Finance and Empirical Evidence on
Security Returns. 5. Fixed-Income Securities. 6. Equity Valuation Models. 7.
Options Markets and Option Valuation. 8. Futures Markets. 9. Swaps markets
and Other Derivatives. 10. Portfolio Performance Evaluation. 11. International
Diversification. 12. Hedge Funds. 13. The Theory of Active Portfolio
Management. 14. Industry Analysis.

[% 1] AN EAFEEYER 46 B R %
304843001 A FHEY 28N 2 P

[3kA2 P 5]

In this course, we will emphasize analysis concepts from the data’s perspectives.
It will be a data-driven style data analysis. We will use data from the Internet
and students will have to understand data using public information. Before
analysis, students will present the background knowledge of the data in hands
and the potential approaches for analyzing this data. After these steps, we then
discuss which/how statistical tools should be used and how information can be
presented. After these steps, we should discuss whether these methods should be
modified and/or whether these methods should/could be modified. If not, then
could they be modified/justified with novel statistical/mathematical tools.

[F3Rn 7] b ARR I ) W20 £H A > w4 S o IR BiFERS AKX
SRS g I “}ETFA\*%EEF%%E HARBULPLHE ] RTR D AT
IR

[% 5] ABAR A ARNRP L AT M R F AT R EFET R Y
1 2~4 | pF

304846001 PERE- 4¢3 38~ FLw o~ FRZ ak

EXAR N
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[ 3]

3] P
%%ﬁB%&*Wﬁ%%%w%ﬁ4é # (Life Tables) » % 7 ﬁﬁﬁ%ﬁ
223 TN R Rt > 2 Mt s A4 2
FR O EERE &iﬁﬁ?? FHRREPEL R R AR LR P o
Course Introduction, Moving Weighted Average, Whitakker Graduation,
Smooth

= 0t 5
4 /é‘: E’n/?,,:;

Bayesian  Graduation, Parametric =~ Graduation, Interpolation,
Multivariate Graduation, Computer Simulation, Other Smoothing Methods,
Mortality Improvement and Its Impact, Mortality Trend and Mortality
Graduation, Case Studies (Taiwan Life Tables), Case Studies (U.S. Life Tables),
Case Studies (Life Tables in Taiwan and Other Countries)

WA EFIFGEY R 35
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[+ 3P %]

[ 3]

This is introductory course to the survival analysis designed for senior students
majoring in statistics or with sufficient statistical background. Students will
study the concepts and methods of survival analysis models and

its applications in censored lifetime data (possibly truncated).

Introduction to Survival Analysis

Kaplan-Meier Survival Curves and the Log-Rank Test

Cox Proportional Hazards Model and Its Characteristics

Evaluating the Proportional Hazards Assumption

Stratified Cox Procedure

Extension of Cox proportional Hazards Model for Time-Dependent variables

Parametric Survival Models (When time permits)

WO EFIFGEY FF O 3~6 ) BF

304844001
[3Az P 1]

[+ 3P %]

Stk pr 3t B ek 285 e 2] pF
In this course, we are interested in statistical efficiency and computational
efficiency. Especially, when the computational cost is essential, how we

should select appropriate statistical tools for applications of interest.

k2l 21 E.

Al oA » R > Matlab ; 3k * X E Y FRF 1 2~4 | P&
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EXERA The objective of this course is to introduce the students to various big data
concepts and algorithms. This course will examine algorithms, data structures,
data types, and complexity of algorithms and space. The emphasis is on the use
of big data concepts in real-world applications with large database components.

[ s %] The topics include classification, regression, time series analysis, prediction,
clustering, summarization, association rules, sequence discovery and text

mining.
[# 1] WO E I EYERF L3R
304881001 szt FH A H7(E) 3L~ e 3/ pF

[3%#2 P #]  This course demonstrates data analysis using statistical methods such as linear
models, generalized linear models, and matrix factorization techniques. The
methods discussed will mostly be demonstrated in the R programming language.
In addition to the basic data management tasks in R, this course also covers
advanced R programming techniques and package systems.

[ #mn 7]  Data management and visualization
Data analysis - continuous data
Data analysis - discrete data
Predictive analytics
Recommendation analytics
Data reporting
Selected topics
Project presentation

[# 21] WA EFIFCEY R 36
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Educational Purpose

understanding and practical

experiences

oTo construct advanced statistical

understanding

eTo strengthen logical thinking

eTo cultivate the ability to
independently solve statistical
problems

oTo become familiar with
statistical software and writing
computer programs

oTo establish a second
professional specialty

eTo develop communication,
teamwork skills, and knowledge
of professional ethics.

& 4 A& # i 4 459 Learning Objectives / Assessment Criteria
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judgment and decision making
LN AR SN0 SN
Mz B F 532 Sew To equip with
communication skills, teamwork | 10%
ability, —and  knowledge of | &3+ : vivi|iv]|iv]|v|v]|v]|Vv|Vv]|]Vv| Vv]|Vv]|Vv]|vVv
professional ethics. 100%
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To provide graduate students majoring in Statistics the concepts of probability
and the mathematical development of Statistics. To strengthen theoretical
background of students for further studying in the field of Statistics or related
fields.

Probability Theory

Transformations and Expectations

Common Families of Distributions

Multiple Random Variables

Properties of a Random Sample

W EFIECEYER 48
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To provide graduate students majoring in Statistics the concepts of probability
and the mathematical development of Statistics. To strengthen theoretical
background of students for further studying in the field of Statistics or related
fields.

Principle of Data Reduction

Point Estimation

Hypothesis Testing

Interval Estimation

Asymptotic Evaluations

G E R E YR 48 |
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This course is designed to train the graduate students (in both Master and Ph.D.

programs) in department of Statistics for the computing programming and

problem solving ability. Applications related to computer computing and

simulation, as well as statistical theory and programming, will be introduced in

this class.

I.R (or S-Plus):Basic introduction, Data analysis and graphics Framing,
Function, and programming

2.Simulation and Monte Carlo methods: Pseudo-random number generation,
Linear congruential method, Inverse method, Rejection method, and Statistical
tests

3.Matrix computation (or Numerical Algebra): Least square methods,
Gram-Schmidt method, Gaussian elimination, Singular value decomposition,
and Cholesky decomposition

4.Data partition and resampling: Bias reduction, Variance estimation using
Jackknife and Bootstrap

5.0ptimization methods: Maximum likelihood estimation, Newton-Raphson and
Newton like methods, Fisher scoring methods, and EM algorithm

6.Density estimation: Histograms and related density estimator,
smoothing, and Kernel smoothing

7.Bayesian computing: Basic Bayesian inference, Markov Chain Monte Carlo,
Hastings-Metropolis algorithm, Gibbs sampling, and convergence diagnosis
and other issues

G E R YR 5~10 ) pF
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The goal of this course is to provide opportunities of giving public academic
presentations for graduate students.

The graduate students can improve their presentation skill, enhance the broad
view of academic research, and share their professional knowledge with
colleagues.

Introduction

Invited talks

Student presentation

B E R R )R
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The goal of this course is to provide opportunities of giving public academic
presentations for graduate students.

The graduate students can improve their presentation skill, enhance the broad
view of academic research, and share their professional knowledge with
colleagues.

Introduction

Invited talks

Student presentation
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The course offers a solid coverage of the most important parts of the theory and
application of regression models.

REVIEW OF SIMPLE REGRESSION
INTRODUCTION TO MATRICES

MULTIPLE REGRESSION IN MATRIX NOTATION
ANALYSIS OF VARIANCE

MODEL DEVELOPMENT: VARIABLE SELECTION
CLASS VARIABLES IN REGRESSION
PROBLEMAREAS IN LEAST SQUARES
REGRESSION DIAGNOSTICS

CASE STUDY: COLLINEARITY PROBLEMS
MODELS NONLINEAR IN THE PARAMETERS
FNHEFFREFY PR D 3~6
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This is an advanced course on the design and analysis of sample surveys
intended for students of business, the social sciences, or natural resource
management.

[ 3% 7]  The topics include simple random sampling, stratified random
sampling, systematic sampling, clustering sampling, multistage
sampling, survey research methods, questionnaire design,
standardized survey interviewing, non-response, CATI.
[#% 3] HEETREY R 4P
354869001 R EAH17(2:E) 3845~ FE- 3] pF

[AzP ]

[+ 3P %]

The goal of this course is to introduce graduate students various multivariate
techniques used in different areas (such as business, social science, engineering,
biological science, etc) without intimidating them with specific mathematical
derivations. The main emphasis is on when to use the various data analytic
techniques and how to interpret the resulting output obtained from statistical
packages.

Grand Tour

Introduction to "Ggobi" and R

Review of Matrix Algebra

Principal Components Analysis

Canonical Correlation Analysis

Classification

Boosting and Bagging

Clustering

Multidimensional Scaling

Correspondence Analysis

Factor Analysis

Independent Component Analysis
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The goal of this course is to provide opportunities of giving public academic
presentations for graduate students.

The graduate students can improve their presentation skill, enhance the broad
view of academic research, and share their professional knowledge with

colleagues.
[P %] Introduction
" Invited talks
Student presentation
[ 3] R EFFRREYER L
354749002 Bi (o) (wiE) 1 85 = 1] p*

[FAz B %]

The goal of this course is to provide opportunities of giving public academic
presentations for graduate students.

The graduate students can improve their presentation skill, enhance the broad
view of academic research, and share their professional knowledge with
colleagues.

[ #%mn %]  Introduction
Invited talks
Student presentation
[ 3x] FNEFECEYER L
354714001  Su3h3EiE (2 i) 3F & Az - ()t 3]

ESiAY

[+ &P %]

[ 3

The goal is to develop the skills needed by a statistical consultant. Emphasized

topics include data analysis, problem solving, report writing, oral
communication with clients, issues in planning experiments and collecting data,
and practical aspects of consulting management.

For the mid-term report, the students will have a face-to-face interview with real
client and define the problem according to the contact with the client, following
by a formal written report. A final (major) project consists of an actual
consulting experience for each student with a required oral presentation and
written report. (See the Project page for more detail.) In addition, there are a
number of short written reports and in-class discussion assignments on a variety
of topics. These include brief write-ups on more “minor” data analyses. There
are some assigned readings as well as videotape viewings. The majority of the

work load occurs in the first 2/3 of the course.

A E TG ER 5410 )
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The goal is to develop the skills required for a data scientist in the statistical
point of view. Emphasized topics include problem definition, data analysis for
hard and soft data (or structured vs. unstructured data), data cleaning, and
practical aspects of big data analysis.

For the first part of semester, we will introduce some basic notions of big data,
as well as problem definition. The second and third parts involve case studies of
hard and soft data, in addition to the introduction of their analysis methods.
Basically, the analysis of hard data includes the data mining techniques (Hastie
et al., 2009). On the other hand, since there is no standard operating procedure
for the soft data yet, we suggest using the exploratory data analysis for
preliminary data analysis. Also, the use of computer software SQL and R is
required in this course. The software R can be downloaded via
http://www.r-project.org.

PR F IRV ERE 510 ]

354923001
[FRAz P 5]

[ P 3]

Bt B A3 E(E) 38, B 3] pF
This course aims to present general Bayesian principles and Bayesian
computation techniques. This course will cover empirical Bayes methods,
Bayesian hierarchical models, Markov Chain Monte Carlo methods, and
selected topics from Bayesian machine learning.

Tentative schedule:

. Introduction to Bayesian inference

. Empirical Bayes vs fully Bayes

. Introduction to Markov Chain

. Markov Chain Monte Carlo

. Gibbs sampling

. Convergence diagnosis and other issues

. Deterministic Bayesian appxorimation methods

. Bayesian dynamic models

. Naive Bayes

10. Project presentation
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The course deals with a collection of computer technologies that support
managerial decision making by providing information on internal and external
aspects of operations. These technologies have had a profound impact on
corporate strategy, performance, and competitiveness.

3

[ 3% 7]  The topics include data warehousing, business performance management, data
mining, text and web mining and business implementation.

[#% 3] HE AR E YRR 3

354751001 PERE- 4¢3 3845 ke s FAZ 3] F
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[ 3]

e
AUAT D A VIR B hoie %8 4 & % (Life Tables) » 5 7 % & F4len
W03 g3 EA R s TN ER s L Bt AT LA
FROBEFFANITENEFL R R DRA -

Course Introduction, Moving Weighted Average, Whitakker Graduation,
Bayesian  Graduation, Parametric = Graduation, Smooth Interpolation,
Multivariate Graduation, Computer Simulation, Other Smoothing Methods,
Mortality Improvement and Its Impact, Mortality Trend and Mortality
Graduation, Case Studies (Taiwan Life Tables), Case Studies (U.S. Life Tables),

Case Studies (Life Tables in Taiwan and Other Countries)

WNAEXFEEY R 35 ) pF
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Ful R A 47 (E) 3N A 3] pE

*To introduce basic concepts and common statistical models and analyses for
categorical data and to provide enough theory, examples of applications, and
practice using categorical techniques so that students can use these methods in
their own research.

*The focus is on applications of the techniques and interpretations of results.

Introduction

Two-Way Contingency Tables

Three-Way Contingency Tables

Generalized Linear Models

Logistic Regression

Building and Applying Logistic Regression Models
Multicategory Logit Models

Loglinear Models for Contingency Tables

FAERTEEYFE 3P
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The objective of this course is to introduce the students to various big data
concepts and algorithms. This course will examine algorithms, data structures,
data types, and complexity of algorithms and space. The emphasis is on the use
of big data concepts in real-world applications with large database components.

[ 3% 7] The topics include classification, regression, time series analysis, prediction,
clustering, summarization, association rules, sequence discovery and text
mining.

[# 2] WU EFPEEYERF 3R
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Core Competency Index for the Ph.D. Students of the Department of Statistics
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T O A O B it
4 —H» 1§ 4
T
4
BEEFRESFTF BN | 2 & FrF#I2a 4 To equip with
LELAA of high-level mathematical abilities 25% viv|v|v|iv]|iVv]|]Vv]Vv]|vVv vV | Vv
o F TR B
o B Litia 7% B 233234 To develop statistical
[0)
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.;}f?ﬁ, ST : ;;” oy | BIATEGE S To innovate
*5 ?{? ’f‘§% i I statistical methods and methodology | 20% viviv|iv]|v|v|v]vVv VA RY,
To cultivate statistical
professionals with respect to - . . .
educational and research % sitiRsg 2 i 4 Toequip 0
development with abilities in statistical consulting 10% VIVIVIVIVIVIVIVIVIVIVIVIVYIV]Y
oTo construct high-level statistical
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understanding (i @ AL 2 e To equip
o To foster the ability to develop with teachmg capa.blhty and 0% |v| iv|iv|iv|iv|iv|iv|v|v|Iiv]Iv]| v v]|Vv]vVv
statistical theories communication skills
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Educational Purpose

eTo create innovative statistical
methods

e To promote ideas and theories in
the field of statistics

eTo develop teaching ability,
communication skills, and
knowledge of professional
ethics.

& 4 A& # i 4 459 Learning Objectives / Assessment Criteria
L | BRSO E AR | % F | B &R
I N S N N P R P e A A A R A
F sy 4 i N IR I I (T30 IV I O A I IR - I IO I
Core Competency BE [+ |ale|r |4 w | a m | o
O A I S I it
4 ﬂH— 1§ 34
s
4
LEHBARE B AT A 2
¥ 1532 2 5vic To equip with
interdisciplinary competence, 10%
teamwork abilities, and knowledge | £2+: | v | v | v | v | Vv | v ]| Vv | Vv ]| Vv | Vv]|Vv|Vv]Vv]|Vv]Vv]vV
of professional ethics. 100%
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The objective of this one-year course is to provide a unified approach to tie up
between linear statistical models. A careful theoretical training will be given to
furnish students the power of developing the properties of any new proposed
methodologies.

Topics include Projection Operators, Distribution of Quadratic Forms,
Gauss-Markov Theorem, Analysis of Variance Models, Miscellaneous of Other
Models, Specification Error, Effects of Additional or Fewer Explanatory
Variables or Observations.
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[ kP 5]

This is a one-semester course aims to provide probabilistic background for
graduate students in statistics major so that they are able, after finishing this
course, to develop their own research rigorously.

This one-semester course will introduce measure theory, random variables,
properties of the integral and expectation, and some convergence theorems.
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The goal of this course is to provide opportunities of giving public academic
presentations for graduate students.

The graduate students can improve their presentation skill, enhance the broad
view of academic research, and share their professional knowledge with
colleagues.

Introduction

Invited talks

Student presentation
FAFERFEFYER L LPF I ELILZB 48R
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The goal is to develop the skills needed by a statistical consultant. Emphasized
topics include data analysis, problem solving, report writing, oral
communication with clients, issues in planning experiments and collecting data,
and practical aspects of consulting management.

For the mid-term report, the students will have a face-to-face interview with real
client and define the problem according to the contact with the client, following
by a formal written report. A final (major) project consists of an actual
consulting experience for each student with a required oral presentation and
written report. [See the Project page for more detail.] In addition there are a
number of short written reports and in-class discussion assignments on a variety
of topics. These include brief write-ups on more "minor" data analyses. There
are some assigned readings as well as videotape viewings. The majority of the
work load occurs in the first 2/3 of the course.
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[# 7]

This course covers large sample theory from both frequentist and Bayesian
perspective.

Integration, Fubini's theorem, Integration by parts integration to the limit -
uniformly integratble, bounded convergence theorem, dominated convergence
theorem Central limit theorem, Bayesian CLT, Lindeberg condition Martingale
CLT, Conditional probability and conditional expectation Brownian motion
Jensen's inequality and KL-divergence Selected topics
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