STAT 527A - ANALYSIS OF LONGITUDINAL DATA
2009/2010

Prerequisite: Open to any interested graduate students in the Department of Statistics.
Graduate students from other departments are welcome provided they have sufficient
statistical and mathematical backgrounds. Such students should consult the instructor
about suitability.

Instructor: Lang Wu, Department of Statistics, UBC.
Email: lang@stat.ubc.ca.  Office: LSK 324 (Phone: 822-3319).

Text: Analysis of Longitudinal Data, Diggle, Heagerty, Ljang, and Zeger, 2002, Second
edition, Oxford University Press.

Description: Longitudinal data are common in practice (e.g., in medical studies). This
course provides a systematic overview of the statistical methodology for the analysis of
longitudinal data. Topics include exploratory data analyses, linear and nonlinear random
effects (mixed-effects) models, marginal models, transitional models, etc. Essential
theoretical development will be presented, but the focus of the course will be on
conceptual understanding of the different approaches and the ability to utilize these
appropriately and effectively to address questions of interest in applications. We will
roughly follow the textbook, but some materials in the text will be skipped and additional
topics may be introduced.

A background in regression analysis and analysis of variance will be assumed. Some
experience with statistical software Splus/R or SAS will be helpful. Data analyses,
computational skills, and report writing skills are important. Although many
examples/exercises are from medical studies, medical knowledge is not necessary. Note
that this is a 1.5 credit course.

References:
Modern Applied Statistics with S-Plus, by Venables and Ripley.

Davidian, M. and Giltinan, D.M. (199.5). Nonlinear Models for Repeated Measurement
Data. Chapman & Hall, London.

Fahrmeir, L. and Tutz, G. (2000). Multivariate Statistical Modeling Based on Generalized
Linear Models. Springer-Verlag, New York.

Hand, D.J. and Crowder, M.J. (1996). Practical Longitudinal Data Analysis. Chapman &
HA, London.

Lindsey, J.K. (1993). Models for Repeated Measurements. Clarendon Press, Oxford.
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STAT 530 - BAYESIAN INFERENCE AND DECISION
2009/2010 - Term 2

Instructor: Paul Gustafson (gustaf@stat.ubc.ca).

Textbook: TO BE DETERMINED. The leading candidate is "Bayesian Data
Analysis," Second Edition, by Gelman, Carlin, Stern and Rubin,
Chapman and Hall / CRC.

Description:
A wide-ranging investigation of the Bayesian approach to statistical inference.
Conceptual, computational, practical, and theoretical issues will be discussed.

Audience: Open to all graduate students in the Department of Statistics.
Graduate students from other departments with sufficient mathematical and
statistical background are welcome, with permission of the instructor. Students
should have some background with statistical/mathematical software (R or
Matlab or alternative). Experience with the WinBUGS program will be gained
during the course.

Coursework: Credit is likely to be based on a mix of written assignments and a
course project.

PGles Date of last revision: 2009/10



STAT 535A — STATISTICAL COMPUTING
2009/10 - Term 2

Calendar entry:

Numerical methods useful for statistical research, and numerical analysis useful
for writing statistical software (e.g. numerical linear algebra, optimization,
generation of pseudo-random numbers, statistical graphics).

For Term 2 of 2009-2010, the course will focus on theory and assessment of
commonly used numerical methods in statistical research. Specifically,

a) numerical optimization: Newton-Raphson, quasi-Newton, and other methods;
b) numerical integration: adaptive methods, Gauss quadrature, Monte Carlo;

c) Monte Carlo simulation: algorithms and methods for non-standard probability
distributions;

d) numerical linear algebra: solving linear and non-linear systems of equations,
SVD, Cholesky and other decompositions;

e) numerical roundoff and computer representation of numbers;

f) possibly numerical inversions of probability generating functions and Laplace
transforms.

In addition, other topics of interest (e.g. Kalman filter) to students (for MSc/PhD
research) can be covered towards the end of the course.

Homework and project will consist of implementation and comparison of pseudo-
code / algorithms using one of R, Splus or Matlab.

Textbooks: none; will try to rely on material that are electronically available.

HJ/es Created: 2009/10



STAT 536C - DESIGN AND ANALYSIS OF CLINICAL STUDIES
2009/2010 - Term 2

Term 2: M&W, 12:00 - 1:30 pm, LSK 301

Instructor: Rollin Brant, LSK 308d

Description: Theory for statistical problems commonly encountered in medical studies, including clinical

trials, studies of agreement and diagnostic accuracy, rate comparisons, and standardization.

Corequisite: STAT 460, or its equivalent.

Audience:  This course will present basic statistical concepts and methodology for the most

common types of studies in health sciences research. Topics include studies of
agreement, diagnostic tests, clinical trials, standardization, cohort studies, case-
control studies, survival analysis, longitudinal data, and other topics. The course is as
a core course for students in Statistics following the Biostatistics option in the M.Sc.
program. It should also be of interest to students in Statistics and other departments
who seek a broad introduction to biostatistics.

Textbook: To be determined - In the past Biostatistical Methods: The Assessment of Relative Risks by

John M. Lachin. Wiley, 2000 has been used.

Topics:

RB/es

1. Studies of Agreement: intraclass correlation and reliability coefficient, interobserver reliability,
concordance, kappa, additional topics.

2. Diagnostic Tests: sensitivity, specificity, predictive value, ROC curve analysis, comparing tests,

generalized linear models in ROC curve analysis.

3. Clinical Trials: Phases I-IV, types of trials, randomization schemes, sample size determination,

monitoring accumulating data, additional topics.

4. Standardization: direct and indirect standardization, standard populations, MantelFHaenszel test,

aggregate measures.

5. Cohort Studies: incidence rates, cohort effects, Poisson regression models, proportional hazards

survival models, nested case-control studies, sample size determination.

6. Case-Control Studies: measures of association: relative risks and odds ratios, prospective and

retrospective studies, matched designs, Mantel-Haenszel, tests for trend, conditional and
unconditional logistic regression, overdispersion, sample size determination.

7. Other Topics: dose response studies, meta analysis, longitudinal data, etc.

Date of last revision: 2009/10



STATS 547L - Statistical Methods for Climate Change Studies
2009/2010 - Term 2

This course will present an overview of scientific questions relevant to climate change science
and impact studies, from the perspective of statistical data analysis. However, the course will
strive to be not overly methodological/technical so to engage and reward a multi-disciplinary body
of students.

We are going to delve into this very dynamic and prominent research topic, with huge policy
implications as well as complex and exciting data-driven problems, where statistics has started to
contribute significantly, but more involvement of statisticians in a truly inter-disciplinary mode
would certainly be beneficial, and likely spark interesting methodological development.

The core of the course will focus on the research area of future climate projections derived from
climate model output. These are large numerical experiments run by climate groups around the
world on high performance computing systems that attempt to simulate future climate based on
different scenarios of human activities. They are the basic tool for inferring future changes to our
climate from human influences. A wide range of scientific and data handling issues are critical for
the analysis of climate projections. (e.g., observational and modeling uncertainties, idiosyncratic
sampling of the data and dependence between their sources, poor observational constraints on
model performance, lack of straightforward validation of climate projections). The literature on the
topic has flourished in recent years, both in the climate science and applied statistics areas. The
problem of characterizing future climate projections and their uncertainty is not simply relevant for
discussion of likely scenarios of temperature and precipitation behavior, but figures crucially as
input to studies of impacts on ecosystem, human health, socio-economic development. etc. We
will then also present some examples of impact and adaptation study areas where statistical
approaches to the characterization and propagation of the uncertainty are starting to be used and
substituted for what was often a heuristic approach through alternative scenarios analysis.

We won't jump into the problem of future climate change projections abruptly at the beginning of
this course, however. Some time will be dedicated initially to covering some other interesting
areas of research on climate change of the past and present-day. The first lectures will cover
some aspects of paleo climate reconstructions through proxy records, which attempt to put the
recent warming in the context of the cycles of climatic change of the last couple of millennia. We
will then explore some examples of "Detection and Attribution" studies, which seek to detect the
signal of change beyond natural variability in observational records of present-day climate and
attribute them to man-made forcings of the system, mainly through emissions of greenhouse
gases. Climate models are here utilized as surrogate of the real system where a "treatment vs.
control" experiment cannot be performed.

Class format will vary:

Lectures about the science motivating the statistical analysis will make up a significant portion of
the course. Classes focusing on the statistical analysis in the literature that we either critique or
take as a good paradigm will follow each "science lecture". We will understand, compare, and
suggest possible alternative approaches to what has been recently published in both climate
science and statistical literature on the topics. When necessary some lectures will focus on the
statistical methods -- abstracted from the actual application. Some of these include: Bayesian
linear hierarchical models, spatial statistics methods, empirical orthogonal function -- similar to
PC analysis -- methods, model selection). Students will also have "hands on" experience on
some of the datasets and code described in the literature we study. Some classes will see the
students' direct involvement in the form of brief informal presentations. Examples could be a
reverse engineered data analysis from the literature, or an alternative approach that they may
propose, or an analysis of the scientific issues challenging the data handling.



There will be homework assignments ranging from simple analysis of datasets to more science-
oriented questions. Brief informal presentations by the students will also be planned during the
course. A final project will complete the requirements of the course.

We will not use a specific textbook but rather papers and reports from recent literature in the
sciences and applied statistics areas.

Prerequisites (desirable but not required): Familiarity with regression methods, multivariate
analysis, the Bayesian paradigm, and the statistical software R.

C.Tebaldi Created: 2009/10



STAT 540 (to be listed as Stat 547M)
STATISTICAL PROBLEMS ARISING IN GENOMICS
2009/2010 — Term 2 (4 Jan — 3 Mar ’10) (1.5 credits)

NOTE: Course outline from previous instructor, Dr. Raphael Gottardo. Expect some changes
and updates, but this outline is still indicative. The current instructor, Dr. Jennifer Bryan, has
also taught this course in the past and here is the webpage:
http://www.stat.ubc.ca/~jenny/teaching/stat540-pub-index.html

Instructor: Jenny Bryan (jenny@stat.ubc.ca)
When/where: Tues &Thurs 9:30 - 11:00 am, LSK 301

Objectives: (a) To provide students from the computational sciences, especially
statistics, an introduction to the exciting problems arising in genomic research; and

(b) to provide students with a primary background in molecular biology and biochemistry
with an introduction to the statistical techniques that are particularly relevant for
genomic data. Emphasis will be placed on gene expression profiling, but we may also
cover selected topics in other genome-wide investigations (ChlP-chip, tiling arrays, SNP
arrays, etc.).

Requirements: There will be 2 data analysis-oriented assignments and a term project.
Background and skills, grading, etc.: See course website, URL given above.
Topics (tentative, not necessarily in order, more detail available from course website)

 Overview of bioinformatics and computational biology.
* Basic molecular biology and genetics.

* Intro to gene expression profiling techniques.

* DNA Microarrays (spotted and Affymetrix).

* Normalization.

* Multivariate techniques (PCA, Clustering).

* Multiple testing.

+ Bayesian modeling.

RG/es Date of last revision: 2006/2007



STAT 550 - TECHNIQUES OF STATISTICAL CONSULTING
2009-2010

Term 2, T & Th 2:30-3:50, LSK 301 Instructor: John Petkau, LSK 328

Description: The overall objective of this course is to train students to apply their statistical
knowledge, to develop the skills required to work with non-statisticians either as consultant or
collaborator, and to communicate effectively, both orally and in writing, with non-statisticians.

Specific objectives are to provide simulated and real exposure to the process of statistical
consultation and thereby to develop:

* the techniques required to attain a clear understanding of a client's needs,

e the oral and written skills that facilitate communication with clients,

* the ability to write succinct, comprehensive and understandable reports,

* a working knowledge of the aids, hard and soft, required in consultation,

* an understanding of the processes involved in solving statistical problems,

* an awareness of the knowledge base that underlies statistical consulting.

Most course activities will be organized around a series of case studies based on former and
current projects from our Statistical Consulting and Research Laboratory (SCARL), consulting
projects of Statistics faculty, and other sources. For each case study, the practical problem will
be presented and students will be required to participate in:

* formulation of problems in practical contexts,

* written and oral presentations of proposed approaches,

» data exploration and model building,

* written and oral presentations of results of analyses,

» critical and interactive discussion of all aspects of the case study.
Lectures on special topics arising from the case studies will be arranged as necessary.
Occasional lectures by others (e.g., guest consultants) may also be arranged.

Corequisite: STAT 404, or its equivalent.

Practical Prerequisites: A substantial background in the statistical sciences, good oral and
written communication skills, and an interest in statistical consultation.

Recommended Reading:
C. Chatfield (1995). Problem Solving: A Statistician's Guide, 2" edition. Chapman & Hall.
J. Derr (2000). Statistical Consulting: A Guide to Effective Communication. Brooks/Cole.

Notes:

1. STAT 550 is graded on a Pass/Fail basis, but standards are high. To earn a Pass,
students must demonstrate they have attained the objectives outlined above.

2. STAT 550 is required of all Statistics graduate students, although students with equivalent
coursework or experience may apply for an exemption.

3. STAT 550 (and 551) are intended to develop the skills typically required for employment as
a SCARL RA and for future success in jobs involving applied work in statistics (including
academic positions).



Additional References:

J.R. Boen and D.A. Zahn (1982). The Human Side of Statistical Consulting. Lifetime Learning
Publications.

J. Cabrera and A. McDougall (2002). Statistical Consulting. Springer-Verlag.

W.S. Cleveland (1985). The Elements of Graphing Data. Wadsworth.

D.R. Cox and E.J. Snell (1981). Applied Statistics: Principles and Examples. Chapman & Hall.
A.S.C. Ehrenberg (1982). A Primer in Data Reduction. Wiley.

S.M. Gore and D.G. Altman (1982). Statistics in Practice. British Medical Association.

D.J. Hand and B.S. Everitt (1987). The Statistical Consultant in Action. Cambridge.

P.J. McGuire and S.M. Putzell (1988). A Guide To Technical Writing. Harcourt.

R.J. Miller (1986). Beyond ANOVA: Basics of Applied Statistics. Wiley.

G.A. Milliken and D.E. Johnson (1984). Analysis of Messy Data, V1: Designed Experiments.
Lifetime Learning Publications.

G.A. Milliken and D.E. Johnson (1989). Analysis of Messy Data, V2: Nonreplicated Experiments.
Chapman & Hall.

G.A. Milliken and D.E. Johnson (2001). Analysis of Messy Data, V3: Analysis of Covariance.
Chapman & Hall.

R. Peck, L.D. Haugh and A. Goodman (1998). Statistical Case Studies: A Collaboration Between
Academe and Industry. SIAM

P.A. Robinson (1985). Fundamentals of Technical Writing. Houghton-Mifflin.
M.S. Samuels (1989). The Technical Writing Process. Oxford University Press.
J.D. Spurrier (2000). The Practice of Statistics: Putting the Pieces Together. Duxbury.

W. Strunk, E.B. White and R. Angell (2000). The Elements of Style, 4th edition. Pearson Higher
Education.

E.R. Tufte (1992). The Visual Display of Quantitative Information, 2nd edition. Graphics Press.

C. Turk and J. Kirkman (1989). Effective Writing: Improving Scientific, Technical, and Business
Communication, 2™ edition. E & FN Spon.
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STAT 461/561 - STATISTICAL INFERENCE II
2009/2010, TERM II

Course description: Detailed development of the theory of testing hypotheses and
confidence regions, Bayesian models and inference, elements of decision theory and
additional topics. Intended for Honours and MSc students.

Pre-requisites: Stat 460-560.
Pre-requisites: MATH 320, STAT 305 is recommended.

Textbook: Casella and Berger, Statistical Inference, 2™ ed.

Instructor: Lang Wu

References:

Cox and Hinkley (1974). Theoretical Statistics. Chapman and Hall.

J. Shao (1998). Mathematical Statistics. Springer-Verlag.

E.L. Lehmann (1983) Theory of Point Estimation. Wiley/Wadsworth.
C.R.Rao(1980). Linear Statistical Inference and its Applications. Wiley.
Tentative topics:

1. Review: statistics and their distributions, point estimation. (One week)

2. Test of hypothesis and confidence intervals, simple and composite hypotheses,
statistical significance, p-value, pivotal statistics. (Chapter 5; two weeks)

3. Likelihood ratio test, score test, sample size calculation, likelihood interval, empirical
likelihood test and intervals. (Chapter 6; two weeks)

4. Most powerful test, Lehman-Pearson lemma, results on exponential
families. (Chapter 8; one week)

5. Inference about normal models. (Chapters 9 and 5; two weeks)

6. Resampling methods: bias reduction, variance estimation, confidence
intervals. (two weeks).

7. Bayesian Statistics: prior and posterior distributions, Bayesian procedures and notion.
(Chapter 11; two weeks).

LW/es Date of last revision: 2009/10



PSYCH 546H - Measurement and Its Applications
2009/2010 - Term 2

(Term 2, time TBA but likely Mon/Wed mornings)

Instructor: Victoria Savalei, Department of Psychology

Course Description:
Selected theories for quantification of behavioral science data. Classical test
theory, generalizability theory, factor analysis, item response theory, categorical

factor analysis. Reliability and validity of tests and scales from all perspectives.





