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

& 4 A& it 4 451 Learning Objectives / Assessment Criteria
L B | B | B | K |= ||| 4| |E(% |k |B|E|F|A
Pos g lm | ([ | | e B R || G|
EASEN K Ao * 2 I P B 1 B = O B = I Al AR R s | E|R |~ E
Educational Purpose Core Competency #E (| F (B L MR Z |4 ® | A il
| A T3 A E W
4| 45 i 4
4
sk b ey Eap oy | BRI R E R B
LR s HELY A z_ 1@ %5 To equip with fundamental
o b s oL mathematical abilities, and to be 30% VIV ]V V|V v V[V
@ L T 1yt 2 A L :
@ % inn t familiar with theoretical for
L e . Ly 5 | Statistical methods
T-RE LR ' Jg P p P p ;
o )’f*l REAF 2L £ # A€ F ®2 Fra To equip with o
FI% . o 5% v v
‘ knowledge of social responsibility
@3 E i~ AR ” —
a‘:l iFi A PR . B % % ALE To have a global 59 v v
@5 R B e T2 A perspective
gj‘»‘ '{’ﬁ;"b‘ " _ ERFEMTRIFTLY A To
@i = iS4 i = 5+ equip with innovation thinking 10% |V [V [V |V ]V Vv v
@ i AHR ¢ ability in business analytics
To cultivate multidimensional ERAEBTT - REMATESE R
managerial professionals with 7 -5 2 2| %7 To equip with
respect to statistical .dlsc1p11nes and communication skills, explain 10% VIV IV ]IV ]V ]V|YV VIV |V ]V V|V
business knowiedge. i analysis results and to make
oo construct fundamenta judgment on decisions
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Educational Purpose

statistical understanding

oTo cultivate logical thinking

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.

oTo establish a second
professional specialty

eTo equip students with
fundamental business
management knowledge

& 4 A& # i 4 459 Learning Objectives / Assessment Criteria
B | BB | K | F A B AT |E (B F|B | &8 |
R S AN EA AN A AN N
2 o kS K= 2 5= > 5
78 gy 3 Ac 3 T I I I O 2 O S S S I I N IR O A IR
Core Competency BE (W[ |||k # | (L z
WA T E i
4o i *
T
4
EN AT 4 R S AR
To be .famlhar with implementing 30% | v|v]v]|v v v | v
statistical software and
programming
REAF 22 R 29448
A#FE ¥ § 2 To be familiar
With application and practices of 59, viviviviv]v v | v v,
statistical methods, and to apply
fundamental business management
knowledge
E o B E T Ag a0 4 To equip 59,
with teamwork and  leadership g3 VIVIV V|V IV V[V [V [V VIV IVI]VIV
ability 100%

S

e
#c & A F748 4 (quantitative analytical skills)
B 48 % ¥ 4~ 17 (logical and analytical thinking)

Wk 42, ¥ (strategic thinking)
#4144 (critical thinking)
S 4+ A 3 (prompt reasoning)

M F Y E & # (flexible reaction and adaptability)

£ 4 (creativity)
4% 4 (persistence)

A3 4 i 4 # (communication skill)

BE v * (effective listening skills)

fe 72 < (sympathy)

B I & 1¥(teamwork)

% % 2 (ability to accept constructive criticism)
p 13 < (confidence)

p 3% ¢ 72 (Self -Management)

% ¥ #vak(professional knowledge)
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000713031  #&f A~ 7 () 3E L K- 3P
[3A2 P ] Introductions to continuity and limits of functions, differentiation, rules and

applications of differentiation, integration, applications and techniques of integration.
Upon completion of this course, students should be able to
1.Evaluate different types of limits and understand continuity of functions
2.Evaluate derivatives using proper techniques
3.Apply derivatives on optimization
4.Set up and evaluate proper integrals for various applications
5.Apply proper techniques of integration to evaluate integrals
6.Apply the acquired knowledge and skills in professional and specialist courses
7.0rganize solving of complex problems by combining the acquired mathematical
concepts and principles
[ 3% 7] 1.Introduction, Limits and continuity
2.Limits at infinity and derivatives
3.Differentiation Rules I
4.Differentiation Rules II
5.Extreme Values and the shape of graph
6.Indeterminate forms, optimization and Antiderivatives
7.Definite integrals and the fundamental theorem of calculus
8.Indefinite integral and substitution
9.Applications of integration
10.Integration by parts and trigonometric integrals
11.Trigonometric substitution and Integration by partial fractions
12.Improper integrals

[# 1] FNEFFREEYER 36 B FRERLR

000713032  Fcfg & ¥ (%) 38~ Fi- 3 pF
[35A% 0 ] Introductions to parametric equations/curves and polar coordinates, infinite sequences

and series, vector functions, partial derivatives, and multiple integrals.

Upon completion of this course, students should be able to

1.Determine the convergence of different types of series using proper tests

2.Find and apply the Taylor series of a function

3.Sketch the graphs of parametric and polar equations and use parametric and polar
equations to solve applied problems

4.Understand limits and continuity of functions of several variables;

5.Compute partial derivatives and directional derivatives

6.Understand the optimization of multi-variable functions using the second derivative
test and Lagrange Multipliers

7.Evaluate iterated integrals

8.Use multiple integrals to calculate areas, volumes, masses and centers of mass for
standard plane regions

[ 3% 7] 1.Arc length, parametric equations and curves

2.Polar coordinates

3.Sequences, series and integral test

4.The comparison test, alternative series and absolute convergence

5.Ratio and root test and power series

6.Power series, Taylor and Maclaurin series and Taylor polynomials

7.Vector functions

8.Functions of several vatiables and partial derivatives

9.Tangent planes, linear appproximations and the chain rules

10.Maximum and minimum values and Lagrange multiplers

11.Double integrals

12.Double integrals in polar coordinates and applications

[# 2] FNEFFCEYER 13~6 B FlRERe

11
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[+ 3P %]

[ 3

RS () 3E A H- 3] pF

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.

Lectures are arranged based on the order of topics given in the column of the
course description.

First semester schedule is shown below.
-Matrices

-Transpose and Matrix Multiplication

-Solutions of Linear Systems of Equations
-Homogeneous System & Inverse of a Matrix
-LU Factorization & Graph Theory

-Markov Chain & Determinant

-Properties of Determinant

-Cofactor Expansion

-Euclidean Space

-Vector Space

-Subspace & Linear Independence

-Basis & Dimension

-Orthonormal bases & Orthogonal Complements

HNEFTPEEYER I 3~6 B

304004002
[Az P ]

[+ 3P %]

[ 2]

S (%) 3h

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.

38 L -

Lectures are arranged based on the order of topics given in the column of the
course description.

Second semester schedule is listed as follows.

-Nullity and Rank of a Matrix (I)

-Nullity and Rank of a Matrix (II) & Coordinates and Change of Basis (I)
-Coordinates and Change of Basis (II)

-QR-Factorization & Least Squares

-Linear Transformations (I)

-Linear Transformations (II)

-Fractals

-Eigenvalues and Eigenvectors

-Diagonalization

-Orthogonal Diagonalization, Fibonacci Sequence & Differential Equations
-Quadratic Forms

-Linear Programming

-Game Theory

WNAEXFEEY R I 3~6 ) BF

12




000321011
[Az P ]

[+ 3P %]

[ 3x)

BB () 3EA - 3] &

The objective of this course is to provide undergraduate students with the

essential and fundamental concepts of elementary statistics. The topics

introduced include descriptive statistics, probability and random variables,

sampling, and statistical inferences.

At the end of this course, students will be able to:

-Develop statistical thinking from data.

-Learn how to create, read, and interpret graphs, charts, and diagrams
summarized from data.

-Learn basics about statistical inference from sampled data.

-Understand variability and sampling distributions.

-Have quantitative skills to employ and build on in flexible ways for data
analysis.

-Develop programming skills (optional).

1.What is Statistics

2.Describing Data: Frequency Tables and Distributions, Graphical Presentation

3.Describing Data: Numerical Measures

4.Describing Data: Displaying/Exploring Data

5.A Survey of Probability Concepts

6.Discrete random variables and probability distributions

7.Continuous random variables and probability distributions

8.Sampling methods and the Central Limit Theorem

9.Estimation and confidence intervals

10.0One-sample hypothesis tests

11.Statistical Software Introduction (SPSS)

R FFREEVER I3~ PR FR N

000321012
[Az P ]

[+ 3P %]

St () 3L - 3] pF

The objective of this course is to provide undergraduate students with

the essential and fundamental concepts of elementary statistics. The

topics introduced include hypothesis testing, analysis of variance,

linear regression, nonparametric methods and time series analysis.

At the end of this course, students will be able to:

- Develop statistical thinking from data.

- Learn basics about statistical inference from sampled data.

- Understand variability and sampling distributions.

- Have quantitative skills to employ and build on in flexible ways for
data analysis.

- Develop programming skills (optional).

1.Two-Sample tests of hypothesis

2.Analysis of Variance

3.Linear Regression and Correlation

4. Multiple Regression Analysis

5.Nonparametric Methods: Chi-square Applications

6.Nonparametric Methods: Analysis of Ranked Data

7.Time Series and Forecasting

8.Statistical Software Introduction (SPSS)

HMEFIFCEYERF I3~6 ) FRE RSB ER %
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[Az P ]

[t 3%k F]

[ 3

SRR () 34w

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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000219582
[Az P ]

[ kP 3]

A () 342 3] P

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.

()L A& F LG

(= )%y g %ﬁ#ﬂ %
Cﬂi@%%.i

(2 )¥-FIErHe]

ES T

(= )L %‘ W NE

FRERI

(<) & w2 H7)
(~ )E’Jh;{ﬁ\ﬁ? R
(L)R%EF 4
(H)R% &

FRMEFFREEY R A4S R FlRE R FF

14




000357031
[Az P ]

% FRaESREHE)  3F4s FRio 301 P
PHARES AR - PR e ¥ e B4 BT Up AR
ﬂ’%%ﬁ%ﬁ@mu»i@*mﬁ%“ﬁ%ﬁ e TS EY D

KE R > ¢35

L5 SRAT S n L AT 2 AR R R T R T et
R S

2.3{‘\."3:§ BA el it o3 EHE I L IEE ;\j\%“}}%‘i?ﬁé gﬁt
k2 gh: fﬁ&q—%*"#ﬁ?ﬁé iR 2 fii\?&?mﬁ P AN

3. - 3 @ ,gﬂﬁi%ﬁl FHd Rz ﬁq;ff"e—\‘%}u)i;a,,&jﬁ_gﬁt@w ,
'ﬂ“ﬁﬁd RUAR IR B (P 0 BB A HE AR i

4'ﬁﬁd ]@%“"'Fm%i{ﬁﬂ;}x"iP"'fﬁ%"l}‘?%"’h’/ikim °

[+ 2 %] 2y fﬂzpﬁfnr_ BBR T T EH, REMH, REEER T, BRET
"’L’ B K g
2.% % zg2  Word, PowerPoint % & & Office & 7| & *
3.5 B0 e P o2k 1 OB Rk 3t @i 8 (ex: Photoshop) 0 82§ 3k 3 48 (ex:
PowerDirector) » % F 2% 3+ #ic %8 (ex: Wix)
[# L] R EFEREEYRER 3 FR
000358031 FHRATERINEITCP E) 35S Fhd i 3

[3Az P 1]

—F%‘P\ év‘]

[# 7]

L3 fabeip ST 04175 205 £
2RLEIG PR AT IO E AR B AR K -
3R 3 Av\’}"r Fofl T 2 - B E TR a4 o
4% FHREEIA G > O R BT L RTH g e~ B|FHR
1LEXCEL & & # i /i %2 o
2.EXCEL & #c/ % » 3 EXCEL & % P 4 w22 4108 o
3.EXCEL gfvx’;vn] °
4EXCEL & % -
SEXCEL 7oA 45 1 B & A 47 87 fpla A 47
6.VBA ﬁ_i‘\i‘i? (=)
7VBA : #2582 2 (= )
.Tg: m @IL Jé ..‘fu °
9.k Bem Tk o
10.EXCEL % % Demo
ILFR% 2 2L
12.ACCESS A &% i %
13.ACCESS F # & fB~ 22 Ji, *
14 ACCESS o B2 2 § b
15.ACCESS & % Demo
R EFEREEYRER 3 FR 3

15




304026001
[Az P ]

[+ 3P %]

[ 2]

FIL L F (- ) () 38 L K 3P
This course is designed to cover some introductory theoretical knowledge of the
probability and statistics. Although the primary focus is on a mathematical
development of the subject, examples and exercises are oriented toward
applications. After taking this course, students can gain solid mathematical
understanding of probability theory fundamental to all future work in probability
and statistics.

1.Probability

2.Random Variables and Their Distributions

3.Some Special Distributions

4.Joint Distributions

5.Properties of Random Variables

6.Functions of Random Variables

7.Statistics and Sampling Distributions
WNAEXFREY FRF 36 ] BF
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This course is designed to cover some introductory theoretical knowledge of the
probability and statistics. Although the primary focus is on a mathematical
development of the subject, examples and exercises are oriented toward
applications. After taking this course, students can gain solid mathematical
understanding of probability theory fundamental to all future work in probability
and statistics.

[+ 3™ %]  1.Statistics and Sampling Distributions.
2.Limiting Distribution.
3.Point Estimation.
4.Sufficient Statistic and Completeness.
5.Interval Estimation.
6.Tests of Hypotheses
[4 3] PP F IR EY ER I 3~6 ]
304030001 A E AP HAM(L) 3E AN 3] pE
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Linear regression models are widely used today in business administration,
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.

+3%p 7] 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

[ 31] B E R REYEE 3
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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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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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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.

3L

[F3%pr %]  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
[#% 3£ HE A HY PR 6L
304022011 RAKAHTERRKT(R)(2E-F) 324 rL= 3] pF
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After completing this course, students should be able to:

1.Discuss the mathematical basis and foundations of experimental design and
ANOVA

2.Explain and apply the fundamentals of experimental design for decision
making

3.Use R and/or SAS to analyze data for the modelling experimental design

4 Effectively communicate the results of experimental design

5.Apply random and mixed models for factorial treatment designs for business
data

1. Introduction

2.Research design principles

3.Getting started with completely randomized designs

4.Treatment comparisons

5.Experiments to study variances

6. Factorial Treatment Designs

7.Factorial Treatment Designs: Random and Mixed Models

8.Complete Block Designs

PR EFFIFREY EE 36 )
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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.

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.
R EFFRGEY R 4
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1.To learn the basic concepts and theories of time-series analysis and

385 k=

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
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1. This course covers both technical and managerial aspects of MIS. Major attention is
given to the implications of information systems for achieving competitive
advantage.
2. The major objectives of this course revolve around helping the student:
3.Become familiar with key concepts related to hardware,
telecommunications, database systems, and systems development.
4. 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
9. Operational Excellence and Customer Intimacy
10. E-Commerce: Digital Markets, Digital Goods
11. Managing Knowledge
12. Enhancing Decision Making
13. Building Information Systems
14. Social Computing and Cloud Computing
15. Managing Global Systems
16. Cloud service and business innovation
17. Business Process Reengineering and Change Management
S ERRE YRR 3 AL FE S

software,

W

B ESRG

000347051
[FRA2 P 1]

[L#r %]

[# 1]

PAIEE (%) (- E=-#) 38R Fhud i 3] pF
This is the first course in finance for college students. It will introduce you to the basic
tools and concepts necessary to understand the financial aspects of business operation.
1. Overview of Corporate Finance,

2. Financial Statements and Long-Term Financial Planning,

3. Valuation of Future Cash Flows,

4. Capital Budgeting,

5. Risk and Return,

6. Cost of Capital and Long-Term Financial Policy
Introduction to Financial Management

Financial Statements, Taxes, and Cash Flow
Working with Financial Statements

The Time Value of Money

Discounted Cash Flow Valuation

Interest Rates and Bond Valuation

Tomb Sweeping Day

Equity Market and Stock Valuation

Net Present Value and Other Investment Criteria
Making Capital Investment Decisions

Some Lessons from Capital Market History

Risk and Return

Cost of Capital

Leverage and Capital Structure

Dividends and Dividend Policy

Raising Capital

RN EFFEEEYRET 3P FRE FE
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The purpose of this course is to equip the students with a general framework for
understanding the effects of risk, the tools and methods used to measure and
manage risk, the process of making risk management decisions. Different from
the Insurance Course, this course provides a broader knowledge in risk
management while the field of insurance is also included. Some specific topics
in risk management, such as derivatives or tax effects on risk management will
be presented. Institutional details with emphasis on current practices in Taiwan
will also be presented. Since the institutional details are constantly changing,
our primary goal is to stimulate critical thinking and promote the development
of problem solving skills to better prepare students for applying general
concepts to new sets of problems, new types of risks, and new institutional
structures.
. Overview and Introduction
. Risk and Its Management & Decision Making
. Liability Insurance
. Insolvencies, Solvency ratings and Solvency regulation
. Risk Management in Financial Service Industry
. Reducing Risk through Hedging and Diversification

. Loss Financing
FRMEFIFCEYERF IS5
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After this course, students are expected to understand basic marketing knowledge.
Besides, students are expected to apply theoretical concepts in evaluating the real
marketing problems. In addition, students are expected to learn marketing ethical
principles for building up a stable relationship with various stakeholders.
Introduction to Marketing
MKT Process
Customer Relationship
Strategic Marketing Concepts
Marketing Research
Marketing Environment
Marketing Research in CB
Brand Concepts
Marketing Strategy
Product Concepts
Co-Branding Strategy
Services Management
Pricing Strategy
Place Strategy
Marketing Ethics
Term Paper Presentation
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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
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This course presents a thorough introduction to the SAS System for data

management, statistical analysis, and reporting.

Course Outline:

1.SAS terminology and Logic

2.Reading and Analyzing data

3.Data management and reporting

4.Statistics: procedures for bivariate and multivariate analysis
-Bivariate statistics
-Linear Regression
-Analysis of Variance

WA EFIFCEY R L 3~6 )
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In the drug development process, statisticians play a key role in designing clinical
study and interpreting statistical analysis results. To become a professional clinical
statistician, one should be equipped with clinical data management and processing
skills, and understand how to employ appropriate statistical methods in data
analysis. This course seeks to help students understand the statistical analysis
process and the application of statistical methods in clinical trials.

FERM F] Tk 75 3 7 AR

Tk 3% F (Protocol) : @ 45385k 32 =ik dp ik
Tesk #5% T4 W & (Case Report Form)
AR L 32
Fizt o 4734 (SAP, Statistical Analysis Plan) % 35374 17 % & (Mock Table)
& 17425 B (SAS Programming, TFL, Tables, Figures, and Listing)
W% = %44 (Report)
St gl @ SAS

[ 32] ENFREREYER 3
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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. We should discuss whether these
methods should be modified and/or whether these methods should/could be modified,
and if not, could they be modified/justified with novel statistical/mathematical tools?
The in-class discussion will be the highlight of this class. To participate in the
discussion aggressively.

[Fagp 2] F EARR O Ea e 20 FH A o awd 50 o BRI AR50
PERTEH o RFsT R AR, L H R RATR S e T
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The course provides an introduction to the most commonly used OR/MS
techniques and shows how these tools can be implemented using Microsoft
EXCEL.

The topics include marketing decisions, Overview of optimization, linear
Programming, sensitivity analysis, network flow models, integer programming,
optimization with multiple objectives, nonlinear optimization, case study.

WA EFIFCEY R L 3~6 )
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[:%#2p $£] Modern nonparametric statistics comprises a broad range of methods for data
analysis. Rank-based methods permutation tests bootstrap methods and curve
smoothing fall under this heading. Most normal-theory methods have
nonparametric counterparts that may be used when the normal-theory
assumptions are violated. Nonparametric method may also solve problems for
which conventional methods do not apply or are difficult to implement. The
course will integrate exploratory data analysis and nonparametric statistical
inference. The emphasis will be on analysis and interpretation of data.
[F3p %] 1. Permutation Tests
2. One-Sample Methods
3. Two-Sample Methods
4. K-Sample Methods
5. Paired Comparisons and Blocked Designs
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Core Competency Index for the Graduate Students of the Department of Statistics
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# ip & Learning Objectives / Assessment Criteria
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Educational Purpose

oTo construct advanced statistical

understanding

oTo strengthen logical thinking

eTo become familiar with the
application and practices of
advanced statistical methods

eTo cultivate the ability to
independently solve statistical
problems

eTo become familiar with
statistical software and writing
computer programs

eTo establish a second
professional specialty

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

& 4 A& # i 4 459 Learning Objectives / Assessment Criteria

o B | BB | R || |BE (LR || F | B &8 |8
_ Pos g fam | | % B | a R lm|m| 2] a
P 4 P I I S I I 2 I E S I T N S (i I I O A I
Core Competency Si0- A I o A - O B PO (O P O % Z |4 T | % ELA
WA TIE Y| E i
4 ‘f‘ﬁ' 1§ 3
&
4
£ % & £i5522 4rit To equip with
knowledge of professional ethics. 10% v v
AT EHETBERIFE
Ll g 2 4 K 2 & 4 To apply
research methods to 'enhan'ce 10% vivivivivivivivivivivivIivIiviv]v
knowledge, and to equip with
comprehensive ability of judgment
and decision making
2 W% & H 37 To equip with
communication skills
10%
pong VIiviv|iv|v]|v
100%
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354001001
[Az P ]

[ kP 3]

B % HIT () 3FL - 3]
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

354001002
(A2 P ]

g 71

B HBIL () EEE 3] pF
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

WO EFIE G EY FE 48 ) pF

354020001
[FRAz P 5]

B E R HR(2) 3Ea - 3
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.

[+ 3™ 7] 1.R (or other programming language) for data analysis, visualization, and
programming
2.Random variate generation: inverse transform method, composition method,
acceptance-rejection method
3.Variance reduction techniques
4.Markov chain Monte Carlo: Hastings-Metropolis algorithm, Gibbs sampling,
convergence diagnosis
5.0ptimization methods: Newton-Raphson, EM algorithm, simulated annealing
6.0ther topics: bootstrap, density estimation, Spline smoothing
[% 3] SeohE TG Y PR 1 5~10 )
300005021 EFEAE F EHIRRE(Y) 1 54 Frsmd
[z B 1] éﬁcﬁzﬁhﬁﬁi FALEFEE L E A ?éﬁjﬂ”r FRAELRILERL T
CPREEE L A ARG R AR KRR BRI AN B RS
W&ibﬂ% 4 ANFHFRDAREFAEA A BB L HITL o

g 71
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354719001
[3Az P 1]

FLARC) (2 E) X oy
This course will invite scholars to visit our department and share their
professional knowledge with our faculty members and graduate students. An
academic presentation is given by the invited scholar, while all graduate
students are required to sit in the presentation and interact with the speaker. The
goal is to provide our graduate students opportunities for participating academic
activities, enhance the broad view of academic research, improve their
presentation skill, and share their professional knowledge with colleagues.

[} 3%, 7]  Introduction
Invited talks/presentations
Q&A
Student presentation
[ 3] S AL i R e i
354719002 B riE()(»iE) 1 8 A A - 1]

[FAz B %]

This course will invite scholars to visit our department and share their
professional knowledge with our faculty members and graduate students. An
academic presentation is given by the invited scholar, while all graduate
students are required to sit in the presentation and interact with the speaker. The
goal is to provide our graduate students opportunities for participating academic
activities, enhance the broad view of academic research, improve their
presentation skill, and share their professional knowledge with colleagues.

[} 3%, 7]  Introduction
Invited talks/presentations
Q&A
Student presentation
[% 2] R EF R EEYRER L)
354745001 R i BF A 47 (2 5E) 385 - 3] pF

[hAz P 1]

[+ 3P %]

[ 32

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

. Introduction to Statistical Model

. Scatterplots and Regression

. Simple Linear Regression

. Multiple Regression

. Interpretation of Main Effects

. Complex Regressors

. Testing and Analysis of Variance

. Variances

. Transformations

10. Regression Diagnostics

11. Variable Selection

12. Nonlinear Regression

R EFFRGEYER D3~6

O 00 1 N DN K~ W —
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354770001
[3Az P 1]

32 (2E) 385 - 3] p*
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,
CATL

[ ) o AR Wi R Wi

354755001 REREI(LE) 3845 - 3] pF

[AzP ]

[ P 3]

[# 3

This course introduces fundamental concepts and essential topics of
experimental design. It includes the concept of randomization, determination of
sample size, multiple comparisons techniques, and several basic experiments,
such as completely randomized design, factorial design, random effects model.
Taguchi method and some selected topics will also be covered. Upon successful
completion students should be able to plan an experiment properly and conduct
statistical analysis following the experiments.

1. Introduction

2. ANOVA

3. Multiple comparisons

4. CRB, RBD

5. Taguchi method

7. Full factorial design at two levels
8. case studies

9. Random effects models

10. Mixed effects models

B E R REY R 36
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354869001 5% E L I7(2:F) 385 - 3] pF
[2%#2.p #] This course is mainly designed for graduate-level students, it introduces
methods to extract important patterns/information from multivariate data in
fundamental science areas and presents basic concepts of machine learning from
a statistical perspective. In particular, it emphasizes on the selection of
appropriate methods and justification of choice, use of programming for
implementation of the method, and evaluation and effective communication of
results in data analysis reports. Topics covered include data preprocessing,
visualization, statistical model selection/validation, matrix algebra, dimension
reduction techniques, supervised and unsupervised learning problems, etc.
- 1.Overview
2.Data Preprocessing, Data visualization tools and R
3.Review of Matrix Algebra and Some Classical Optimization Problems
4.Principal Component Analysis (Dimension reduction method)
5.Canonical Correlation Analysis (Dimension reduction method), Principal
Component Regression and Partial Least Squares Regression
6.Correspondence Analysis
7. (Exploratory) Factor Analysis (Dimension reduction method) and Structural
Equation Modeling
8.Supervised Learning: Loss, Risk, Bayesian inference and decision
rule, density estimation.
9.Supervised Learning: Decision Trees, Linear Classifier, Quadratic
Classifier, Logistic Classification, Nearest Neighbor Methods, Naive Bayes

method.
10.Supervised Learning: Support Vector Machine, convex optimization, kernel
methods.
11.Ensemble Learning: Bagging, Random Forest, Boosting, Stacking and
Blending.

12.Unsupervised Learning: Introduction, Hierarchical and Graph Clustering.

13.Unsupervised  Learning: K-means/medoids, = Model-based  approach
(Gaussian Mixtures and EM algorithm), neural network approaches
(Self-Organizing Maps).

14.Unsupervised Learning: Multidimensional Scaling (MDS, Dimension
reduction method), Local MDS, Spectral Clustering.

15.0nline Self-Learning (Independent Component Analysis)

[# 21] WNAEFIFCEY R 3~6 ) B

354749001 AT S k(2 ) (2 iF) | 85 - 1] p

[3Az B ] This course will invite scholars to visit our department and share their
professional knowledge with our faculty members and graduate students. An
academic presentation is given by the invited scholar, while all graduate
students are required to sit in the presentation and interact with the speaker. The
goal is to provide our graduate students opportunities for participating academic
activities, enhance the broad view of academic research, improve their
presentation skill, and share their professional knowledge with colleagues.

L 2B ot Introduction

23 7] Invited talks/presentations
Q&A
Student presentation

[ 2] N FFEEEY R L
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354749002
(A2 P ]

B () (i) 185 F= 1]
This course will invite scholars to visit our department and share their
professional knowledge with our faculty members and graduate students. An
academic presentation is given by the invited scholar, while all graduate
students are required to sit in the presentation and interact with the speaker. The
goal is to provide our graduate students opportunities for participating academic
activities, enhance the broad view of academic research, improve their
presentation skill, and share their professional knowledge with colleagues.
Introduction

g S
[+ %P %] Invited talks/presentations
Q&A
Student presentation
[# 3] B ERTFEEYER L
354714001 S EmIg (i) 38~ - - ~EBo(z)tr 3

[FAz B %]

[P 7]

[ 2]

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.

PR F R REY ERE D510 ]

354712001
[hAz P 1]

[t %P 3]

[ 3

A2 ok (E) 3§~ B 3] pF
Basic methods for nonparametric function estimation will be introduced and
students will be asked to complete in-class assignments that involves writing R
codes to implement the methods taught in class.

The main objective of this course is to help students develope basic
understanding of concepts and methods in nonparametric function estimation.
Expected learning outcomes: students are expected to know how to implement
the method learned in class using R after completing this course.

1.Introduction to nonparametric function estimation

2.Kernel regression

3.Evaluation via IMSE

4. Function approximation using basis functions

5.B-splines

6.Kernel density estimation and cross-validation

7.Spline density estimation

8.Application to logistic regression

9.Multivariate estimation using kernel method

10.Multivariate estimation using tensor product basis

O ERFREY B 45 )
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[3Az P 1]

BEETERE) T 3P
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4 o
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[ 7] HEFXREEYER 45

354790001 %] TR A 4 (GE) 3ES A 3

[Az P ]

[+ &P %]

[# 7]

*To introduce basic concepts and common statistical models and methods in the
analysis of categorical data Sufficient details will be offered to provide a better
understanding of the various procedures as well as the relationships among
different methods so that students can use these methods in their own research.

*The focus is on applications of the techniques and interpretations of results.
Although originally designed for graduate students, it is also suitable for senior
undergraduate students.

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

B ERFREYER 3B

354818001
[3Az P 1]

[+ 3P %]

[# 3

KFEREY 285 e 2P

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. We should discuss whether these methods should be modified and/or
whether these methods should/could be modified, and if not, could they be
modified/justified with novel statistical/mathematical tools? The in-class
discussion will be the highlight of this class. To participate in the discussion
aggressively.

d ﬁfpﬁcﬁi—w‘w T Y 1< 20 @,?i VIR - S R A PR () ﬁi’\"”
e R AT RS AR s B L H R RATR S e T
® % o
LGP

i 2~4 ) pF

Mo FBNRFE NG EM R A R E R Y R
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354897001
[3Az P 1]

Tesk i85 su3t F 4(E) 3B w S HiZ 3] pF
In the drug development process, statisticians play a key role in designing clinical
study and interpreting statistical analysis results. To become a professional clinical
statistician, one should be equipped with clinical data management and processing
skills, and understand how to employ appropriate statistical methods in data
analysis. This course seeks to help students understand the statistical analysis
process and the application of statistical methods in clinical trials.

PP ] TR SR IR

Tk & & (Protocol) 1 @ HeidskR 2 =R ipik
Tk 5% T AL A B (Case Report Form)
B2k 45 h AT
23t 2473+ 4 (SAP, Statistical Analysis Plan) % 737 4 47 & ¥ (Mock Table)
47425V H  (SAS Programming, TFL, Tables, Figures, and Listing)
W >~ %34 (Report)
Szt gckE @ SAS

[# 3] RN FRIPREYER D3

354921001 E§ FRE RS 47GE) 38s B 3] P

[FAz B %]

FMF]

[# 7]

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.

HMEFREEY PR D 5~10 /] pF

354923001
[F5A2 P %]

L ERMF]

[ 3]

B* B3 E(E) 38%s M- 3] B
This course presents general Bayesian principles and Bayesian computation
techniques. It will cover empirical Bayes methods, Bayesian hierarchical models,
Markov Chain Monte Carlo methods, and selected topics from Bayesian machine
learning.

Upon successful completion students should be able to formulate Bayesian models
and use statistical software for data analysis.

1.Introduction to Bayesian inference

2.Empirical Bayes vs fully Bayes

3.Introduction to Markov Chain

4. Markov Chain Monte Carlo and Gibbs sampling

5.MCMC for linear regression

6.MCMC for logistic regression

7.Convergence diagnosis and other issues

8.MCMC for hierarchical normal models

9.Bayesian mixture models and Gibbs sampler

10.Naive Bayes vs logistic regression

11.Bayesian model selection

W EFIFGEY FF 45 ) pF
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354734001
[3Az P 1]

BEFEE) 3EA M- 3o
The course deals with a collection of computer technologies that support
managerial decision making by providing information on internal and external
aspects of operations.

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

[ L] R F IR YRR I3

354820001 =2 s ®H(F) 2B AN Bw s 2] pF
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Core Competency Index for the Ph.D. Students of the Department of Statistics

& 4 A& it 4 451 Learning Objectives / Assessment Criteria

L B | B | B K || E | A || E | BB &
Pos g lam | | (R |4 R =]
ECE Foos i 4 T I I N I S = 20 I - - 2 2 A A IO - A
Educational Purpose Core Competency #E (|| B AR Z |4 (L2
| A T3 A E it
4 a}fr 1& 34

.

R LA KBEEFE T FE 2N | EF B HEBIZw 4 To equip with

¥ Ao of high-level mathematical abilities

.f,f%dﬂ;mwﬁn 25% | v|iv|viiv|iv|v]|v]Vv]|Vv]vVv v
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@437 Bk 2
@iif 2 I E A

= O
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2 2 sy To equip

e o w1th knowledge of professional
To cultivate statistical ethics
professjonals with respect to 10% |V |V |V |V |V ]|V ]|V ]V]V \Z
educational and research
development

eTo construct high-level statistical
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Educational Purpose

understanding

o To foster the ability to develop
statistical theories

oTo create innovative statistical
methods

eTo 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

. B | BB | K | F A B AT |E (B F|B | &8 |
U I EAE SRR AN A A AR R
P g 4 P I I S I I 2 I E S I T N S (i I I O A I
Core Competency Si0- A I o A - O B PO (O P O % Z |4 T | % ELA
| A T3 A |E i
4| 4 i 4
T
4
ﬁ‘}%fr..%fb%’]'—% PE );? £ ""’F ﬁ;m
To innovate statistical methods and
methodology, and to develop
statistical theories 45% |V | Vv |V iV ]|V V]V ]Vv|vV V|V
B 2t 4 Toequip
with abilities in statistical consulting
10% \ A\ \ \ \Y \ \ \ \ \ \Y \ \ A\ \ \
ERKEEFHEE AR BEE
T2 5 4
To equip with teaching capability 10%
and communication skills, 6?3010/ VIVIVIVYI VI VIVIVIVIVYIY Y YY)V Y

interdisciplinary competence and
teamwork abilities
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This two-semester course will focus on frequentist Statistics, Bayesian Statistics,
and recently developed statistical methodologies from a theoretical perspective.
Students will be trained in a mathematically rigorous fashion and are expected to
develop the ability of deriving theoretical results for their future research after
completing this course.

1.Probability Theory Review

2.Population and Samples, Exponential Family

3.Suffcient Statistics

4.Complete Statistics, Decision Theory

5.UMVUE

6.Invariance

7.Bayesian Estimation

8.Minimax and Admissibility

9.Asymptotic Effcient Estimation

WA EFIFCEY R 3~6 ) B

354003002
[FRA2 P %]

[+ 3P %]

[#32)

B gt B () 3~ B- 3]
This two-semester course will focus on frequentist Statistics, Bayesian Statistics,
and recently developed statistical methodologies from a theoretical perspective.
Students will be trained in a mathematically rigorous fashion and are expected to
develop the ability of deriving theoretical results for their future research after
completing this course.

1.U-statistics

2.V-statistics

3.Bayesian Estimation

4 Minimax and Admissibility

5.Asymptotic E_cient Estimation

6.UMP tests

7.UMPU tests

8.UMPI tests

9.Tests in Parametric models

WNAEFIFEEY R 3~6 ) B

354015001
[FRA2 P %]

RN F]

[ 3]

B B 4L() e 3

Linear statistical models are mathematical models that are linear in the unknown
parameters, and which include a random error term. It is this error term that
makes the model statistical. These models lead to the methodology usually
called multiple regression or analysis of variance, and have wide applicability to
the physical, biological, and social sciences, agriculture and business, and to
engineering. We will try to cover all these approaches carefully and to show

how they relate to each other.

The topics to be covered are as follows:
1. Linear Regression Models

2. Analysis of Variance: Balanced Case

3. Analysis of Variance: Unbalanced Data
4. Analysis of Covariance

5.Random Effects Models and Mixed Effect Models
M EFREEYRERF 6] BF
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Students will be trained in a mathematically rigorous fashion and are expected
to develop the ability of deriving theoretical results for their future research after
completing this course.

[ 3% 7] These topics are in Sections 2,3,4,5,10,11,13,15,16,18-21,32-34 in Billingsley's
text.
1.Extension of measure, ¢ -felds and other classes of sets
2.Extension of measure, limits of sets, Borel-Cantelli lemmas
3.Measurable functions
4.Integration, uniform integrability
5.Radon-Nykodim Theorem, modes of convergence
6.Inequalities
7.Conditional expectation, product measures, Fubini's theorem
[# 1] WO E I EYERF LS B
300006011 B iFigm (L) 1 8% Bl L 3] pF
[z p fB] D SE L GEMA R SRR B Y KR g A 2

*i5
e 4 0 EARLEE
BErFERT R
ko R B TIG IR

|
W
GRAEN BHFETELRP AN A o LY
G L EB AL RKE N Gk

$FATIIT

[F M 3] AHAPFEEI LG fFREEERRE pEREae e 7 FH
R G  GEETG & iﬁﬂ%J»ﬁ*ﬁ%\ua
ARFHES EIGIEG v R BRI ER LI ER A 24
EHEFT REFARDE IR B PEIPF LY GEREYE -

[ 1] R EFFRREYER I3

354715001 % 4Rt (2iF) 1845 - (7)1 1] P

ESAES

[P 7]

This course will invite scholars to visit our department and share their
professional knowledge with our faculty members and graduate students. An
academic presentation is given by the invited scholar, while all graduate
students are required to sit in the presentation and interact with the speaker. The
goal is to provide our graduate students opportunities for participating academic
activities, enhance the broad view of academic research, improve their
presentation skill, and share their professional knowledge with colleagues.
Introduction

Invited talks/presentations

Q&A

Student presentation

B EFIEEE YR
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[¢%#2 P #%]  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.

[+ #%mn %]  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.

[# 3] SeohE TGS Y PRI 1 5~10 )
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