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AL © A Mathematical Statistics

E AR /S 3
This course is designed for PhD students in the field of
biostatistics. The goal of this class is to provide students the
concepts, methods, and related theories to make statistical

PRAL PR inferences. More specifically, the course will focus on 3 topics:
point estimation, hypothesis testing, and asymptotic evaluations.
Some basic probability concepts will also be reviewed in a fast
pace.

‘ [ he principl f makin istical

Sz p To rigorously understand the principles of making statistica
inference.

HATE R Calculus, Statistics, Probability
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1. Casella, G. and Berger, R. L. (2002). Statistical Inference, 2nd
edition. Duxbury.

2. John A. Rice (2007). Mathematical Statistics and Data
Analysis, 3 edition. Duxbury.
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1. Probability

2. Discrete Distributions

3. Continuous Distributions

4. Bivariate Distributions

5. Distributions of Functions of Random Variables

AR | A#HSTH
>4 3
A ”
No IR " P
g 50
(e 4) 1. 7% 10%
2. | ¥ 30% |= =iplEk & ik 30%

sk 21

APALE g5 8ER ALY §13

WU E




S e R B ERAE

Y 2 R

B ior |22 WL R RERELFFEAL

B0 EPM5047

YT NI A

g 7 45
AL = A Applied Bayesian Statistical Analysis

B # 2
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1.Some programming skills

2.Probability: history, interpretation, and definition

3.Prior distribution, updating information, learning process,
conjugate and reference prior

4.Hierarchical models: formulation and examples

5.Estimation via posterior distribution, Laplace’s method and
AR P 1 numerical approximations; quantities used for estimation and
prediction

6.Examples and applications

7.Sensitivity analysis

8.Bayesian testing hypotheses, Bayes factor, posterior odds, LRT,
p-value

9.More about computation: use of Gibbs sampler and MCMC

Aty AH R 4 o 0 VDL A Basz B i
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(more e-books are in NTU library)

1. Hoff, Peter D. (2009), A first course in Bayesian statistical
methods, New
York, NY : Springer-Verlag New York.

2. Albert, J. (2009), Bayesian computation with R, 2nd edition,
New York, NY:
Springer-Verlag New York.

3. Gelman, A. et al. (2004), Bayesian data analysis, second
edition, London :
Chapman & Hall.

4. Woodworth, G. G. (2004) Biostatistics : a Bayesian
introduction, Hoboken,
N.J.: Wiley-Interscience.

5. Press, S.J. (2003) Subjective and objective Bayesian
statistics :
principles, models, and applications, Hoboken, NJ :
Wiley-Interscience.
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Gordon, P. (2003) Applied Bayesian modelling, Hoboken, NJ:
Wiley. (e-book)

1. b i =a 30%
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AR T Biostatistics in Research Method

LA ‘o 2
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P EE T R R T R4 o
(The course begins with the introduction of study design on

SfT P experiment and quasi-experiment type. The epidemiological study
design in the light of the latter principle is highly highlighted.
Different types of validity and reliability are also covered. We also
provide sampling methods in the face of survey or selection of study
subjects. Finally, the course links these aspects with and statistical
methods.)
® ok F O fReie 2 4 Fg?””? BY Ry Ry L
FHA2RFATRI TR AL 2 BAL  gn wlirPRIE S

gt |0 | |
(The objective of this course is to render students grasp how to
design a suitable study and the consequence biases on different
issues.)
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1. Statistical Inference, second edition
George Casella, Roger L. Berger
2. Probability and Statistics, third edition
Morris H. DeGroot, Mark J.Schevish
3. Statistics in Epidemiology: Methods, Techniques,
and Applications
Hardeo Sahai, Anwer Khurshid
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AL A Applied Stochastic process (1)

A S 2

JREEEREE 2T %5%‘? B AR A 2 B oo o P
Fed d ek b rril 82 MR 0 R “@ﬁﬁﬁﬁiﬂ%f‘ Mg 2
REF R 0 LR -
(The tenor of this course is to enlighten students to get a better

ARATPEAE understanding of how stochastic process can be applied to biology,
medicine and public health. It begins with how to specify clinical
questions and how to apply the theory of stochastic process to build
up statistical model to solving thorny issues of clinical science and
public health.)
ROUFE R EEPERLHIR TR VAFE FEROS
fFmd > B Y e EWEE%\ ‘i“ﬁ' R RETREIS AR Z AR 0 M H S
PEARE R R AR

EE A (The objective of this course is to render students grasp how to apply
the theory of stochastic process to solving multi-state outcomes of
biology, medicine and public health, and to help students learn how
to frame clinical questions into statistical exercise in order to solve
the problem of multi-state outcome research.)

HARE R

4% 4 p Cox, D.R., and Miller, H.D. (1965), The Theory of Stochastic

7w Processes, London: Methuen

g 5\

(£ %)

_L)J_

FLE-HEm 105874 £ p P17




IR L RL
e S Dkt Blix ';fﬁf?:,)%?,ﬁiéi??ﬁ}‘ﬁﬁfﬁpi‘ T
B EPM7126
: L | AT FHE RS T A M3
> B v 15
AL © A Biomedical Statistical Consultation M (3)
ok |2
The aims of this course are:
*For students to gain practical experience of statistical consultation by
participating in real case studies
PRAR LT *To provide students with training for communicating results of statistical
analysis to non-statisticians
*To provide training for oral presentation and writing skills
*For students to learn how to efficiently conduct a statistical consultation
At the end of this course, students will be able to:
« Communicate statistical results to non-statisticians using plain language in
oral presentation and written reports
PAZP #% |« Employ a variety of visual aids in improving the communications during
statistical consultations
* Obtain practical knowledge with regard to common errors and
misconceptions in statistical consultations
SR f Active participations in the discussion of case studies and presentations in
) ' seminars are requirements for all students.
1. Essential Medical Statistics, 2th Edition, by B. Kirkwood & JAC Sterne,
Oxford: Blackwell, 2003.
2. Statistical Methods in Medical Research, 4th Edition, by P. Armitage, G.
P Berry, and J.N.S. Matthews, Oxford: Blackwell, 2002.
e 3. Basic and Clinical Biostatistics, 3rd Edition, by B. Dawson B, RG Trapp
RG. Basic and Clinical Biostatistics, New York: McGraw-Hill, 2001.
4. Data analysis and graphics using R, 3rd Edition, by J. Maindonald & WJ
Braun. Cambridge: Cambridge University Press, 2010.
No. 7P o W
1. F et 30%
RS 2. |v 4R 40%
3. REMA 10%
4, 7B E 4R 20%
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R RN EEERE R o AFATA G AR D F -
IMix>5 > % /r > ¢ F Signed test » Wilcoxon Signed Rank Test »
Wilcoxon Rank Sum Test > Kruskal-Wallis Test ~ Friedman Test ~ Rank
Correlation ~ Nonparametric Regression ~ Pemutation Tests £#
Kolmogorov-Simrnov Test - % = 2R i» 2 B4 & » ¢ 35 Order
Statistics ~ Equal in Distribution Principle » Empricial Distribution
Function> U-statistics ~ Power Function 2 Pitman Relative Efficiency -
2L27 . B iz 3% ~ Linear Rank Statistics o & Az 4% * SAS it i+ 4 4
G2 EBRFERG A ENTF DA HE SAS A iy o

AP

(1)& = # AL ~ @ 4 :Order Statistics ~ Equal in Distribution Principle ~
distribution-free concept;(2) & + #c L3+ > ;* :signed test »  Wilcoxon
Signed Rank Test » Wilcoxon Rank Sum Test » Kruskal-Wallis Test ~
Friedman Test ~ Rank Correlation ~ Nonparametric Regression -
Permutation Tests ¥2 Kolmogorov-Simrnov Test; (3) & #* #JI32 # 4

# :permutation test ~ U-statistics ~ Hodges-Lehmann estimators; (4) & *
#c SAS R R H

HARE R

Fas a2 2 Emnz AR 5 A AIRiBERE ¢ 3% Order
Statistics ~ Equal in Distribution Principle ~ distribution-free concept -
permutation test ~ U-statistics ~ Hodges-Lehmann estimators, etc - = ;%
¢ 3= signed test > Wilcoxon Signed Rank Test » Wilcoxon Rank Sum
Test » Kruskal-Wallis Test ~ Friedman Test -~ Rank Correlation -
Nonparametric Regression ~ Permutation Tests ¥¥ Kolmogorov-Simrnov
Test o
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Randles, R.H., and Wolfe, D.A. (1979) Introduction to the Theory of
Nonparametric Statistics, Wiley.

Conover, W.J. (1999) Practical Nonparametric Statistics,

3rd Ed. Wiley.
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Homework: 40%; Midterm: 20%; Final: 30%: Attendance: 10%
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Applied Linear Statistical Models (1)
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1. John Fox (2008). Applied Regression Analysis and Generalized
Linear Models. 2nd ed. Sage.

2. John Fox and Sanford Weisberg (2011). An R Companion to Applied
Regression 2nd ed. Sage.

3. Sanford Weisberg (2005). Applied Linear Regression, 3rd edition,
Wiley
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Linear Algebra and Its Applications
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1. Introduction - Importance of Linear Algebra

2. Ax=b , Matrix, Gaussian Elimination and Application
3. Vector Spaces and Linear Equation

4. Applications: Graphs and Networks

5. Orthogonality and Least Squares

6. Applications: Multiple Regression

7. Determinant and its Applications

8. Eigenvalues and Eigenvectors

9. Applications: Principe Component Analysis

10. Positive Definite Matrices

11. Applications: Minimum and Minimax Principles

12. Singular VValue Decomposition and its Applications
13. Linear Inequalities and Linear Programming

14. Karmarkar Method

15. Simplex Method, Game Theory and the Minimax Theorem (if
time allowed)

AT p R

Linear algebra is not only the most useful mathematical tool but also
an exciting subject that is full of surprises. To be able to appreciate its

beauty and actually use it in practice is the goal of this class.
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Gilbert Strang, Linear Algebra and Its Applications, Thomson
(%% 2y Tel: 02-8912-1188)
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SPECIAL TOPICS IN CASE CONTROL METHODOLOGY
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Principles of Epmdemiology
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Rothman KJ. Epidemiology: An Introduction. New York: Oxford University
Press (2002) iz H s %3 2 p @ qufFd pg o
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# ;% B (principles of causal mference)
250 S R iR E A L K PRI > @ 4 L fRAk#& (clinical trials) ~ 4
LU 'ffrq%‘? (descriptive epidemiology) & g (cohortstudy) 42

B4R F~ 7 2 (case-control study )

3.0 SR f2AE % £ (random variation) 7 i suit* 3E (bias) $7F % %
RF DAt R 2R RAGEIRERE TR AT
A5 Fq 2] B F AT 1 %~ (critically review empirical studies )
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1. Rothman KJ. Epidemiology: An Introduction. New York: Oxford University
Press

(2002 )
2. Wang JD. Basic Principles and Practical Application in Epidemiological
Research. Singapore: World Scientific (2002 )
3. Aschengrau A, Seage GR, I1l. Essentials of Epidemiology in Public Health.
Sudbury: Jones and Bartlett Publishers (2008 )
4 T FEM. RERETEH. S S FERAKLA NG, R
CEEIK

(2010)
5. Nelson KE, Williams CM. Infectious Disease Epidemiology: Theory and
Practice. Sudbury: Jones and Bartlett Publishers (2007 )
6. Last JM, Spasoff R, Harris S, Thuriaux M. A Dictionary of Epidemiology;
4th
Edition. New York: Oxford University Press (2000 )

7. Hennekens CH, Buring JE, Mayrent SL. Epidemiology in Medicine. Boston:
Lippincott, Williams & Wilkins (1987 )
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LAy B PRINCIPLES OF EPIDEMIOLOGY: PRACTICE OF DATA
ANALYSIS
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;?mﬁr sa’#,p ?‘} E:t‘ v T 1 ,[3;—\,1 ]]}4}3_&}%5/]%;‘&?
- B mini- study A RIFELTE A K o

AgAEEE TINERERE, RREBY o 2 BORE PES - A%
%iv R N’%ﬁi

PRALPL AL

ARG T RE R FEAL AT TR f—?yﬁ;ﬁ}g{gj v Yk
2o FERTHALIIE L RS Pﬁmﬁﬂ’{ 2% 3+ (study design)
T FALA 47 (dataanalysis) shac 4 > Bl RE LK AHEN
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A i?’v MFFE) IFE > &0 SPSS ik (F L AL g A F
HEFT) TEHR 'Fi‘c & i Term Project 77 o

1.Mark Woodward. Epidemiology: Study Design and Data
Analysis. (1999) Chapman & Hall/CRC

2.Rothman KJ, Greenland S, Last TL. Modern Epidemiology. 3nd
ed. (2008) Philadelphia : Lippincott- Raven
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Principle of Genetic Epmdemiology
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1. Griffiths AJF, Wessler SR, Lewontin RC, Carroll SB (2008):
Introduction to Genetic Analysis. 9th Ed. New York, W. H. Freeman and
Company.

2. Thomas DC (2004) Statistical Methods in Genetic Epidemiology.
New York: Oxford University Press.

3. Hartl DL, Clark AG (2007): Principles of Population Genetics. Fourth
Ed. Sunderland, Massachusetts: Sinauer Associates.
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Computing in Epidemiology and Biostatistics
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1. Owen Jones, Robert Maillardet, and Andrew Robinson (2009).
“Introduction to scientific programming and simulation using R”.
Chapman & Hall/CRC.

2. Marcello Pagano and Kimberlee Gauvreau (2000). “Principles of
Biostatistics”. 2nd edition. Duxbury Press.
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Stochastic Process
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(1) Billingsley, Patrick(1979). “Probability and Measure”, John Wiley &
Sons. Inc

(2) Chung, Kai-Lai(1974). “A Course in Probability Theory” (2nd ed.)
Stanford University.

(3) Chow. Y.S. and Teicher, H.(1978). “Probability Theory, Independence,
Interchangeability, Martingale.” Springer-Verlag New York Inc.

(4) Karlin, S. and Taylor, H. (1975). “A First Course in Stochastic
Processes” (2nd ed.) Academic Press, Inc.

(5) Rick Durrett (2010). “Probability: Theory and Examples”
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Survey Methods and Data Management
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This graduate-level course aims to integrate theories and practices in
survey methods and data management. To meet the academic requirement
of quantitative research works, it is oriented towards improving students’
ability in transforming premature ideas and questions into solid research
articles or theses that are theoretically informed and methodologically
sound. Therefore, students are required to conduct a project-based research
as final report.

This course is about survey data and where they come from. We will
examine the principal features of survey design and how they contribute to
total survey error. Topics include: mode of interview, basic sampling
concepts and framework, effects of nonparticipation, issues in
instrumentation, interviewing, computer assisted data collection, data
coding and management, data bank, etc. Although this course considers
issues that arise before analysis of data begins, some course assignments,
particularly those about sampling, require some comfort with elementary
statistical concepts and formulas.

AP

A

1. Class Participation and Assignments (60%).

The course consists of lectures on the readings followed by discussions
and/or exercises in class. Students are expected to attend sessions, to
complete the readings ahead of time, to contribute to the discussion, and to
finish exercises assigned in- and out-of-class.

2. Final Project (40%).

The course project requires you to write a brief proposal to conduct a
survey. | will provide a detailed description of the project at least 4 weeks
before the project is due (June 26 by 5 PM). The maximum length of the
project is 20 pages of text, tables, figures and references. Late project
won’t be accepted.
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1. Robert M. Groves, Floyd J. Fowler, Mick Couper, James M. Lepkowski,
Eleanor Singer, and Roger Tourangeau. 2004. Survey Methodology.
Hoboken, NJ : J. Wiley.

4 %P 2. Norman M. Bradburn, Seymour Sudman, and Brian Wansink. 2004.
Asking Questions. San Francisco: Jossey-Bass.
3. #F (2006) 4L ¢ F = 2 1 TR Y A3 AL P pR IR
4. A course pack (chapters, journal articles, and software manuals)
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