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networks, and gene regulatory networks. A network has nodes (e.g., 
people) and links (e.g., relationships between people). Th e nodes may have 
characteristics of interest, and the relationships may be of diff erent types 
and strengths. Network data, however, generally represent a sample from the 
wider population network of interest. Th is short course will cover methods 
for obtaining samples from networks and using the sample data to make 
inference about characteristics of the population network. In many cases 
the only practical way to obtain a large enough sample from the population 
is to follow links from sample individuals to add more individuals to the 
sample. For example, in studies of the risk behaviors in people at risk for 
HIV/AIDS, the population is hidden so standard sampling designs cannot be 
applied. Instead, researchers follow social referrals from individuals in the 
sample to fi nd more members of the hidden population. Similarly, in studies 
of the World Wide Web, links or connections from sites in the sample are 
followed to add more sites to the sample. Network methods also turn out to 
be useful for spatial sampling in environmental and ecological sciences where 
the populations tend to be highly clustered or rare. Link-tracing sampling 
designs will be described, together with design-based and Bayes methods for 
estimating population characteristics based on such samples. Computational 
methods and available software also will be described.

August 4, 2008
CE_13C 8:00 a.m.–12:00 p.m.

Evaluating Probability of Success for Internal 
Decisionmaking in Early Drug Development
Biopharmaceutical Section
Instructor(s): Narinder Nangia, Abbott Laboratories; Martin King, Ab-
bott Laboratories; Jane Qian, Abbott Laboratories

Early development (the “learning stage”) is a crucial period of the drug devel-
opment process, as decisions to continue or halt development of a compound 
must be made with incomplete information. Relying solely on p-values from 
phase I-II studies for making drug development milestone decisions is an 
ineffi  cient approach, as it ignores several important determinants of future 
success. We will discuss the statistical tools that enable quantifi cation of 
the uncertainty associated with results coming from learning stage studies. 
Th ese tools use the Bayesian approach to exploit the totality of accumulated 
data/knowledge in a formal way for internal decisionmaking in early drug 
development. Posterior and/or predictive probabilities computed in a Bayes-
ian paradigm are easy to interpret and provide much more relevant infor-
mation than p-values for decisionmaking. We will also discuss evaluation of 
probability of a successful phase III trial through clinical trial simulations. 
Examples from the CNS, infl ammation and oncology therapeutic areas will 
be considered for evaluation of probability of success for drug candidates in 
meeting the target product profi le.

CE_14C 8:00 a.m.–12:00 p.m.

U-Statistics for Scoring Multivariate Data: From 
Sports to Genetics
ASA

Instructor(s): Knut M. Wittkowski, Th e Rockefeller University; Tingting 
Song, Th e Rockefeller University Center for Clinical and Translational Science

We will extend commonly used u-statistics for univariate and censored data to 
multivariate data with innovative applications in sports, economics, sociology, 
biology, and medicine. Th e course consists of four parts: stratifi cation as a 
means to improve McNemar-type tests for trio data in genetics (‘TDT’) and 
adapt them to various genetic models; history of u-statistics; how information 
about relationships between variables can be incorporated through 

transforming data, converting data into partial orderings, and combining 
partial orderings; and computational and statistical aspects of screening 
studies involving thousands of variables (SNP or gene-expression microarrays) 
and nonparametric “factor analyses.” Demonstrations will be based on 
spreadsheets, functions from muStat (available from http://cran.r-project.org 
and http://csan.insightful.com), and web services available from http://muStat.
rockefeller.edu. Prerequisites: Basic knowledge of statistics and programming. 
Recommended Textbook: Lehmann, E.L. (1975). Nonparametrics: Statistical 
Methods Based on Ranks. Holden-Day.

CE_15C 8:30 a.m.–5:00 p.m.

Analysis of Clinical Trials: Theory and 
Applications
Biopharmaceutical Section
Instructor(s): Christy Chuang-Stein, Pfi zer Inc; Alex Dmitrienko, Eli Lilly 
and Company; Keaven Anderson, Merck & Co., Inc.

We will cover analysis of stratifi ed data, multiple comparisons and multiple 
endpoints, and interim analysis and interim data monitoring by presenting 
practical advice from experts, off ering a well-balanced mix of theory and ap-
plications, and discussing regulatory considerations. Th e discussed statisti-
cal methods will be implemented using SAS software, and clinical trial ex-
amples will be used for illustration. Th is course is for statisticians working in 
the pharmaceutical or biotechnology industries, as well as contract research 
organizations. It is equally benefi cial to statisticians working in institutions 
that deliver health care and government branches that conduct health care-
related research. Attendees must have basic knowledge of clinical trials. Fa-
miliarity with drug development is highly desirable, but not necessary.

CE_16C 8:30 a.m.–5:00 p.m.

Graphics of Large Data Sets
Section on Statistical Graphics
Instructor(s): Antony Unwin, Augsburg University; Heike Hofmann, Iowa 
State University

Graphics are great for exploring data, but how can they be used for looking at 
the large data sets commonplace today? Large data sets bring new complica-
tions and require diff erent emphases and approaches. In this course, based 
on Graphics of Large Datasets, we will discuss how to look at ways of visual-
izing large datasets, whether large in number of cases, number of variables, 
or both. Data visualization is useful for data cleaning, exploring data, identi-
fying trends and clusters, spotting local patterns, evaluating modeling out-
put, and presenting results. It is essential for exploratory data analysis and 
data mining. Data analysts, statisticians, and computer scientists should 
benefi t from attending this course. Participants are welcome to bring lap-
tops and should have knowledge of standard statistical graphics and experi-
ence carrying out data analysis. Either the software Mondrian (which can be 
downloaded from stats.math.uni-augsburg.de/Mondrian/) or, if you use R, the 
R package iPlots should be installed.

CE_17C 8:30 a.m.–5:00 p.m.

Statistical Evaluation of Medical Tests and 
Biomarkers for Classifi cation
Section on Statistics in Epidemiology
Instructor(s): Margaret S. Pepe, Fred Hutchinson Cancer Research Center; 
Holly Janes, Fred Hutchison Cancer Research Center; Todd A. Alonzo, Uni-
versity of Southern California Keck School of Medicine

Development of biomarkers and medical diagnostic devices has accelerated. 
Th eir rigorous evaluation is a high priority for research, yet principles and 
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techniques for the design and analysis of these studies are not widely known. 
Th ere are fundamental diff erences among methods for therapeutic and etio-
logic studies. Moreover, much basic methodology has developed recently. We 
will cover estimation and comparison of Receiver Operating Characteristic 
(ROC) curves and describe extensions to adjust for covariates that aff ect bio-
marker/test measurements. For assessing factors associated with test perfor-
mance, ROC regression methods will be presented. We also will consider how 
to evaluate the benefi t of a new test when standard tests or clinical variables 
exist. Second, we will consider the design of case-control studies most com-
mon in this fi eld. Sample size calculations and optimal choice of case-control 
ratio will be presented and the attributes and limitations of matching con-
trols to cases will be discussed. Th ird, prospective studies will be considered. 
Finally, we will discuss problems incurred when the gold standard reference 
test is, itself, subject to error. A suite of freely available Stata programs will 
implement analyses. Prerequisite: introductory statistics.

CE_18C 8:30 a.m.–5:00 p.m.

Computational Statistics: Methods for Monte 
Carlo Integration and Optimization
Section on Statistical Computing
Instructor(s): Jennifer A. Hoeting, Colorado State University; Geof H. 
Givens, Colorado State University

Th is course will consist of two parts: a morning session on Monte Carlo in-
tegration strategies and an afternoon session on optimization methods. We 
will survey a variety of techniques, ranging from classic to state-of-the-art. 
Th e course will be based on Computational Statistics, and is aimed at quan-
titative scientists and statisticians who are unfamiliar with these methods. 
Upper division undergraduate mathematical literacy is recommended. Many 
problems in statistics require the evaluation of integrals that cannot be 
solved analytically, particularly in Bayesian statistics. We will cover Monte 
Carlo integration, importance sampling and variance reduction techniques, 
and Markov chain Monte Carlo methods. Optimization also plays a central 
role in statistics, particularly in numerical maximum likelihood estimation. 
Th e afternoon session will cover Newton-like methods, Gauss-Seidel itera-
tion, tabu algorithms, simulated annealing, genetic algorithms, and the EM 
algorithm and its variants. We seek to give students a practical understand-
ing of how and why existing methods work, enabling them to use modern 
statistical methods eff ectively. We focus on methodological concepts, and 
not details of computer programming. Examples are drawn from diverse 
fi elds including bioinformatics, ecology, and medicine.

CE_19C 1:00 p.m.–5:00 p.m.

Methods for Identifying and Dealing with 
Overdispersed Regression Models
ASA
Instructor(s): Joseph M. Hilbe, Arizona State University

We will defi ne overdispersion in the context of binomial and count models 
and specify the diff erence between apparent and real overdispersion and 
how to identify each. We also will show methods that can be used to eradi-
cate apparent overdispersion from a model, as well as discuss methods used 
to deal with real overdispersion.

CE_20C 1:00 p.m.–5:00 p.m.

Adaptive Analysis of Data: Tests of 
Signifi cance and Confi dence Intervals
ASA
Instructor(s): Tom O’Gorman, Northern Illinois University

I will present several adaptive methods for the analysis of data, beginning 
with a two-sample adaptive test, and then present an adaptive method of 
testing any subset of coeffi  cients in a multiple regression model. I will also 
describe adaptive tests for interaction and main eff ects in the analysis of 
factorial experiments and adaptive tests for slope. Th e advantage of adap-
tive tests is that they are usually more powerful than the traditional tests 
for non-normal error distributions. As there is little power loss with normal 
error distributions, adaptive tests can be recommended for general use in 
studies having more than 20 observations. For each adaptive test, we will 
compare its performance to the traditional method, and I will show how to 
perform the test using a SAS macro. Adaptive tests used in the analysis of 
repeated measurements will be described and compared to the nonadaptive 
mixed model tests. In addition, I will describe a method of computing adap-
tive confi dence intervals. Attendees should be familiar with basic statistical 
modeling-including multiple regression and the analysis of variance-at the 
level of Applied Regression Analysis (1998) by Draper and Smith.

August 5, 2008
CE_21C 8:00 a.m.–12:00 p.m.

Analysis of Multivariate Failure Time Data
ASA
Instructor(s): Danyu Lin, Th e University of North Carolina at Chapel Hill

Multivariate failure time data arise when each study subject can potentially 
experience multiple events or when there exists clustering of subjects such 
that failure times within the same cluster are correlated. Major complica-
tions in analyzing such data include the dependence among related failure 
times and censoring due to limited follow-up or competing events. Th is short 
course presents a variety of statistical models and methods for the analysis 
of multivariate failure time data. We will discuss marginal and frailty mod-
els, paying primary attention to semiparametric regression methods. Rel-
evant software will be described, and a number of clinical and epidemiologic 
studies will be provided for illustrations.

CE_22C 8:00 a.m.–12:00 p.m.

Fundamental Statistics Concepts in Presenting 
Data: Principles for Constructing Better Graphics
Section on Statistical Graphics
Instructor(s): Rafe Donahue, Vanderbilt University

Data displays are mental models for understanding distributions of data. At 
the heart of any data display lays the distribution of the data; a model for 
this distribution includes demonstrating and exposing sources of variation 
in the distribution. Like a good map, a display of data ought to operate on 
several levels. At the lowest level (the highest level of granularity) are the 
data, themselves. Further up are the actual distributions, each with its com-
ponent summaries, such as the mean or relevant quantiles. At the highest 
level are sources of variation in these distributions, the parameters in the 
(mental) model for understanding the data. Th e closer an architect can come 
to showing all these levels, the more information will be conveyed. I will 
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present a number of principles, both developed by the masters (e.g., Minard, 
Tufte, Cleveland, Wilkinson, Wainer) and discovered by me, for constructing 
displays that will allow the architect of the data display to present the data 
for improved understanding; it will not be a “Don’t use pie charts” or “Here’s 
a bad graph from USA Today” course. We will focus on uncovering and formu-
lating principles for presenting data visually. Examples will abound.

CE_23C 8:30 a.m.–5:00 p.m.

Bayesian Methods and Software for Data 
Analysis
Section on Bayesian Statistical Science
Instructor(s): Bradley P.  Carlin, University of Minnesota; Th omas A. Lou-
is, Johns Hopkins University

Th is course will introduce hierarchical and empirical Bayes methods, dem-
onstrate their usefulness in challenging applied settings, and show how 
they can be implemented using modern Markov chain Monte Carlo (MCMC) 
computational methods. We will provide an introduction to and live dem-
onstration of WinBUGS, the most general Bayesian software package avail-
able to date, and BRugs, a convenient function for calling BUGS from R. Use 
of the methods will be demonstrated in advanced high-dimensional model 
settings (e.g., nonlinear longitudinal modeling or spatiotemporal estimation 
and mapping), where the MCMC Bayesian approach often provides the only 
feasible alternative incorporating all relevant model features. Participants 
should have an MS (or advanced undergraduate) understanding of mathe-
matical statistics at the Hogg and Craig (1978) or Casella and Berger (2001) 
level. Basic familiarity with common statistical models (e.g., the linear re-
gression model) and computing will be assumed, but we will not assume sig-
nifi cant previous exposure to Bayesian methods or Bayesian computing. Th is 
course is aimed at students and practicing statisticians who are intrigued by 
all the fuss about Bayes and Gibbs, but who may still mistrust the approach 
as theoretically mysterious and practically cumbersome.

CE_24C 8:30 a.m.–5:00 p.m.

Models for Discrete Repeated Measures
ASA
Instructor(s): Geert Verbeke, K.U. Leuven; Geert Molenberghs, Hasselt 
University

Starting from a brief introduction to the linear mixed model for continu-
ous longitudinal data, we will formulate extensions to model outcomes of 
a categorical nature, including counts and binary data. Based on Verbeke 
and Molenberghs (2005), several families of models will be discussed and 
compared, from an interpretational and computational point of view. First, 
we will discuss models for the full marginal distribution of the outcome 
vector. Such models allow inference to be based on maximum likelihood 
principles, but they have the disadvantage of requiring complete speci-
fi cation of all higher-order interactions. We will talk about two alterna-
tives: random-eff ects models and semiparametric marginal models with 
specifi cation of the fi rst moments only, or the fi rst and second moments 
only. We will discuss and illustrate in full detail estimation and inference, 
and we will extensively argue that both approaches yield parameters with 
completely diff erent interpretations. Finally, when analyzing longitudinal 
data, one is often confronted with missing observations. We will show 
that, if no appropriate measures are taken, missing data can cause seri-
ously biased results and interpretational diffi  culties. Methods to properly 
analyze incomplete data, under fl exible assumptions, will be presented and 
key concepts of sensitivity analysis will be introduced.

CE_25C 8:30 a.m.–5:00 p.m.

Mixed Models for the Practicing Statistician
Section on Statistics and the Environment
Instructor(s): Linda  J. Young, University of Florida; Ramon C. Littell, 
University of Florida

Data sets from designed experiments, sample surveys, and observational 
studies often contain correlated observations due to random eff ects and 
repeated measures. Mixed models can be used to accommodate the correla-
tion structure, produce effi  cient estimates of means and diff erences between 
means, and provide valid estimates of standard errors. Repeated measures 
and longitudinal data require special attention because they involve cor-
related data that arise when the primary sampling units are measured re-
peatedly over time or under diff erent conditions. We will use normal theory 
models for random eff ects and repeated measures ANOVA to introduce the 
concept of correlated data. We will then extend these models to generalized 
linear mixed models for the analysis of non-normal data, including binomial 
responses, Poisson counts, and over-dispersed count data. We will discuss 
methods of assessing the fi t and deciding among competing models. Radial 
smoothing splines can be represented as mixed models, and we will illustrate 
their application. We will illustrate PROC GLIMMIX in the SAS system us-
ing practical examples from pharmaceutical trials, environmental studies, 
educational research, and laboratory experiments.

CE_26C 8:30 a.m.–5:00 p.m.

Multiple Imputation of Missing Data
ASA
Instructor(s): Paul D. Allison, University of Pennsylvania

Th is course will cover both the conceptual foundations and practical details 
of implementing multiple imputation. Conventional methods for handling 
missing data typically yield biased estimates and/or incorrect standard er-
rors. By contrast, multiple imputation produces estimates with nearly op-
timal properties under weaker assumptions. I will explain the assumptions 
of “missing at random” and “missing completely at random.” After a brief 
review of conventional methods, we will consider multiple imputation based 
on linear regression with random draws. We will examine implementation 
using the MCMC algorithm in SAS PROC MI in detail, and then move on 
to the role of the dependent variable, imputation under a restricted range, 
imputation of categorical variables, multivariate inference, interactions and 
nonlinearities, congeniality of data model and imputation model, longitudi-
nal data, nonignorable missing data, and imputation by chained equations 
(demonstrated using the ice command in Stata).

CE_27C 1:00 p.m.–5:00 p.m.

Meta-Analysis: Statistical Methods for 
Combining the Results of Independent Studies
ASA
Instructor(s): Ingram  Olkin, Stanford University

Meta-analysis enables researchers to synthesize the results of a number of 
independent studies designed to determine the eff ect of an experimental 
protocol, such as an intervention, so the combined weight of evidence can 
be considered and applied. Increasingly, meta-analysis is being used in the 
health sciences, education, and economics to augment traditional methods 
of narrative research by systematically aggregating and quantifying research 
literature. Th e information explosion in almost every fi eld coupled with the 
movement toward evidence-based decisionmaking and cost-eff ective analy-
sis has served as a catalyst for the development of procedures to synthesize 
the results of independent studies. In this course, I will provide a historical 
perspective of meta-analysis and discuss some of its issues. Th e statistical 
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methodology will include discussions of nonparametric and parametric mod-
els, eff ect sizes for proportions, fi xed versus random eff ects, regression, and 
ANOVA models. New material on multivariate models also will be presented.

CE_28C 1:00 p.m.–5:00 p.m.

Analysis of Censored Health Outcomes Data: 
Developments for the Last 10 Years
Biopharmaceutical Section, Section on Teaching 
Statistics in the Health Sciences
Instructor(s): Heejung Bang, Weill Medical College of Cornell University; 
Hongwei Zhao, University of Rochester

Medical cost and quality-adjusted lifetime are common health outcomes 
data from clinical trials and observational studies. Although these data look 
diff erent, they share many statistical properties and can be understood in 
a unifi ed framework. Just like standard survival data, censoring is an im-
portant issue in these data. Despite the analogy, censoring mechanism is 
informative, diff erent from the traditional paradigm. It has been a decade 
since it was shown that the use of most standard statistical techniques (e.g., 
sample mean, linear regression, and Kaplan-Meier estimator) can be invalid. 
However, we often fi nd that even experienced researchers still use tradi-
tional methods for the analysis of health outcome data in practice. In this 
course, we will review valid methods for statistical estimation and inference 
that have been developed in last 10 years. Unfortunately, not all are easy 
or user-friendly, and no commercial software is available so far. Th erefore, 
we will suggest methods as practical solutions for practitioners. We also will 
present the analytic relationships among well-known medical cost estima-
tors recently identifi ed. Extended applications to customer lifetime value 
and cost-eff ectiveness analysis will be discussed. Course prerequisite is basic 
knowledge of survival analysis.

August 6, 2008
CE_29T 8:00 a.m.–9:45 a.m.

Meta-Analysis: Concepts and Applications
ASA
Instructor(s): Michael Borenstein, Biostat, Inc.; Hannah R. Rothstein, 
Biostat, Inc.

Meta-analysis is a set of statistical procedures to synthesize data from multi-
ple studies. When the studies share a common eff ect size, the meta-analysis 
yields a more precise estimate of that eff ect than any single study, and when 
the eff ect varies from one study to the next, meta-analysis may be used to ex-
plain the variation. Meta-analyses are used to inform policy, obtain approval 
for drugs, and design research. Th ey also play a key role in grant applications 
and publications. We will explain the concept of meta-analysis and show how 
to compute treatment eff ects and a combined eff ect, assess heterogeneity, 
and explain variation in treatment eff ects across studies. We will discuss the 
diff erence between fi xed and random eff ects models and address common 
criticisms of meta-analysis. We will demonstrate Comprehensive Meta Anal-
ysis Version 2, a program developed with funding from the NIH. Th is course 
is intended for people who perform or interpret meta-analyses. Attendees 
should have some familiarity with meta-analysis, but the course will cover 
the basics before moving on to advanced topics.

CE_30T 8:00 a.m.–9:45 a.m.

Determining Sample Size and Power in Study 
Planning: nQuery Advisor 7.0
ASA
Instructor(s): Janet Elashoff , Statistical Solutions; Brian Sullivan, Statis-
tical Solutions

Choosing an adequate sample size is a vital part of study planning. We will 
review statistical methods for determining study sample size and power. 
Using nQuery Advisor with real examples, we will demonstrate the steps in 
sample size determination from specifying the design to writing a sample 
size justifi cation statement. We will provide tips for the toughest problem 
in sample size determination-eliciting the information needed to specify 
“eff ect” sizes and “guesstimate” standard deviations-and we encourage dis-
cussion. We will illustrate sample size planning for survival studies with 
user specifi ed hazard ratios and illustrate the eff ects of accrual and dropout 
patterns on required sample size. We will show the relationships between 
sample size methods for tests, confi dence intervals, and noninferiority and 
equivalence studies. We will discuss the logistic and power issues of unequal 
n’s and stratifi cation and show how to make the last step in study planning, 
the creation of randomization lists, easy. Attendees should be experienced 
in the use of data analysis methods commonly taught in master’s programs 
in statistics.

CE_31T 8:00 a.m.–9:45 a.m.

An Introduction to Stat Studio for SAS/STAT Users
ASA
Instructor(s): Rick Wicklin, SAS Institute Inc.

Stat Studio 3.1 is new statistical software in SAS 9.2. It provides a highly 
fl exible programming environment in which you can run SAS/STAT and 
SAS/IML analyses and display the results with dynamically linked graphics 
and data tables. You can also call SAS procedures from an IML program. 
Stat Studio is intended for data analysts who write SAS programs to solve 
statistical problems but need more versatility for data exploration and 
model building. Th is workshop introduces Stat Studio to SAS/STAT users. 
You will learn how to use the point-and-click features of Stat Studio for 
analyzing data interactively, write programs that use interactive graphics to 
display diagnostic statistics computed by SAS/STAT procedures for model 
assessment and outlier identifi cation, and write programs that implement 
modern statistical methods, such as bootstrap algorithms and nonparametric 
smoothing techniques. Attendees should have basic knowledge of SAS/STAT 
procedures such as FREQ, REG, and LOGISTIC. Experience with SAS/IML 
and object-oriented programming is helpful, but not required.

CE_32T 8:00 a.m.–9:45 a.m.

From Software to Solutions in Statistics and 
Risk Analysis
ASA
Instructor(s): Shawn Harahush, Palisade

Th e world of business and education has become more complex with the 
decision of the type of software a business will use to successfully manage 
their incoming data. Palisade, a world leader in risk analysis, has been creat-
ing software solutions for more than 20 years. Palisade’s fl agship product, 
@RISK, integrates into Microsoft Excel to provide a powerful Monte Carlo 
simulation engine to the ease-of-use environment. Palisade’s StatTools also 
integrates with Excel to provide reliable and easy-to-use statistics to an 
easily accessible program. NeuralTools adds sophisticated neural networks 
analysis into an easy-to-use and familiar interface: Microsoft Excel.
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CE_33T 10:00 a.m.–11:45 a.m.

EastAdapt: A Module for Late-Stage Adaptive 
Trial Design Within the EastÆ 5 Software System
ASA
Instructor(s): Cyrus R. Mehta, Cytel Inc.

We will demonstrate EastAdaptÆ, a major upgrade of the adaptive design 
module of East that is used for designing and simulating late-stage (phase II 
and phase III) clinical trials. EastAdapt makes it possible to design clinical 
trials with a data-dependent mid-course correction to sample size, spending 
function, and number of future interim analyses and their spacing without 
infl ating the type I error. EastAdapt’s simulations are used to determine the 
operating characteristics of the adaptive design and compare them to those 
of a classical group sequential design. A major new capability is the ability 
to compute valid p-values, point estimates, and confi dence intervals at the 
end of the adaptive clinical trial. Another major new EastAdapt capability is 
the ACR Method for performing the adaptive hypothesis test. With the ACR 
method, one can use the usual suffi  cient statistic, rather than the Cui, Hung 
and Wang (1999) weighted statistic to determine statistical signifi cance.

CE_34T 10:00 a.m.–11:45 a.m.

Survey Data Analysis with Stata
ASA
Instructor(s): Jeff rey Pitblado, Stata Corp LP

Th is workshop will cover how to use Stata for survey data analysis assuming 
a fi xed population. Knowledge of Stata is not required, but attendees should 
have some statistical knowledge, such as what is typically covered in an 
introductory statistics course. We will begin by reviewing the sampling 
methods used to collect survey data and how they aff ect the estimation 
of totals, ratios, and regression coeffi  cients. We will then cover the three 
variance estimators implemented in Stata’s survey estimation commands. 
Stata with a single sampling unit, certainty sampling units, subpopulation 
estimation, and poststratifi cation will also be covered. Each topic will be 
illustrated with an example in a Stata session.

CE_35T 10:00 a.m.–11:45 a.m.

Nonparametric Regression Modeling in SAS 
Software
ASA
Instructor(s): Weijie Cai, SAS Institute Inc.

Nonparametric modeling is widely employed in modern statistical analysis 
in cases where only limited knowledge of the underlying model is available. 
You can use nonparametric modeling to discover nonlinear dependencies in 
your data, enabling you to develop parsimonious parametric models. Th is 
workshop is intended for a broad audience of statisticians and data analysts 
who are interested in nonparametric regression modeling. In it, I will de-
scribe methods and SAS tools for fi tting local regression models with the 
LOESS procedure, penalized spline models with the TRANSREG procedure, 
thin-plate spline models with the TPSPLINE procedure, generalized additive 
models with the GAM procedure, penalized spline and radial basis function 
models using a mixed model approach with the GLIMMIX procedure, and se-
lected basis functions models with the GLMSELECT procedure. Th e audience 
should have a basic understanding of regression theory.

CE_36T 10:00 a.m.–11:45 a.m.

Introduction to CART: Data Mining with 
Decision Trees
ASA
Instructor(s): Mikhail Golovnya, Salford Systems

Th is course, intended for the applied statistician wanting to understand 
and apply the CART methodology for tree-structured nonparametric data 
analysis, will emphasize practical data analysis involving classifi cation. All 
concepts will be illustrated using real-world examples. Th e course will begin 
with an intuitive introduction to tree-structured analysis. Working through 
examples, we will review how to read CART output and set up basic analysis. 
Th is session will include performance evaluation of CART trees and cover 
ways to search for possible improvements of the results. Once a basic work-
ing knowledge of CART has been mastered, we will focus on critical details 
essential for advanced CART applications, including choice of splitting crite-
ria, choosing the best split, using prior probabilities to shape results, refi ning 
results with diff erential misclassifi cation costs, the meaning of cross valida-
tion, tree growing, and tree pruning. Th e course will conclude with discus-
sion of the comparative performance of CART versus other computer-inten-
sive methods, such as artifi cial neural networks and statistician-generated 
parametric models.

CE_37T 1:00 p.m.–2:45 p.m.

New Software for the Design, Analysis, and 
Reporting of Bioequivalence and Clinical 
Pharmacology Trials
ASA
Instructor(s): Yannis Jemiai, Cytel Inc.; Pralay Senchuadhuri, Cytel Inc.

Cytel Inc. introduces a software package for the design, analysis, and 
reporting of early phase clinical pharmacology trials, as well as pivotal and 
nonpivotal bioequivalence trials. Key development members from Cytel Inc. 
will demonstrate how to quickly design parallel and crossover clinical trials 
with superiority, noninferiority, or equivalence objectives; create, import, 
and explore data sets; produce and compare analyses and plots; and construct 
standardized templates to generate standardized reports of your work

CE_38T 1:00 p.m.–2:45 p.m.

New Procedures and Features for Clustered 
and Survey Data Analysis in SUDAAN Release 
10
ASA
Instructor(s): Angela Pitts, RTI International; George G. Brown, RTI In-
ternational

Th is workshop will highlight two new procedures and several new features in 
SUDAAN Release 10, which will be available in early August 2008. SUDAAN 
is a statistical software package for the analysis of complex survey and other 
cluster-correlated data. We will focus on the new PROC HOTDECK procedure 
that conducts sequential weighted hot deck imputation; the PROC WTAD-
JUST procedure that computes weight adjustments; and the addition of mod-
el-adjusted risk ratios, a test for the proportional odds assumption, exponen-
tiated point estimates defi ned by EFFECTS statement contrasts, a SORTED 
option on the NEST statement, the use of character variables in all proce-
dures, and several enhancements to the PRINT statement. Th e workshop will 
include a brief introduction to SUDAAN syntax. Attendees are not required 
to be SUDAAN users, but should have knowledge of statistical issues that 
arise when analyzing survey and other correlated data. Th e new SUDAAN 
features will be demonstrated on complex survey data. We will demonstrate 
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proper implementation of SUDAAN, provide interpretation of the output, 
and discuss statistical issues related to the data. All course material, includ-
ing a 30-day trial version of SUDAAN Release 10, will be provided.

CE_39T 1:00 p.m.–2:45 p.m.

Introduction to Bayesian Analysis Using 
SAS Software
ASA
Instructor(s): Fang Chen, SAS Institute Inc.

Bayesian methods have become increasingly popular in recent years in 
a number of disciplines. Th is workshop will provide an introduction to 
Bayesian methods with applications in the generalized linear model and 
survival analysis. Th e fi rst part will provide an overview of Bayesian meth-
odology, including motivation and Bayesian inference, and computational 
methods and convergence diagnostics relevant to the SAS implementa-
tion. Th e second part will cover applications using new capabilities in SAS/
STAT software in the GENMOD, LIFEREG, and PHREG procedures, which 
are based on Gibbs sampling. Examples will include linear regression, lo-
gistic regression, Poisson regression, Cox regression, parametric survival 
models, and the piecewise exponential model. Note that these enhanced 
procedures are available in the newly available SAS 9.2. A master’s-level 
knowledge of statistics is assumed, as well as experience with generalized 
linear models and survival analysis. Previous exposure to Bayesian meth-
ods is useful, but not required.

CE_40T 1:00 p.m.–2:45 p.m.

Introduction to MARS: Predictive Modeling 
with Nonlinear Automated Regression Tools
ASA
Instructor(s): Mikhail Golovnya, Salford Systems

Th is workshop will introduce the main concepts behind Jerome Friedman’s 
MARS, a modern regression tool that can help analysts quickly develop 
superior predictive models. MARS is a nonlinear automated regression tool 
that can trace complex patterns in data. It automates the model specifi ca-
tion search, including variable selection, variable transformation, inter-
action detection, missing value handling, and model validation. Conven-
tional regression models typically fi t straight lines to data. Although this 
usually oversimplifi es the data structure, the approximation is sometimes 
good enough for practical purposes. However, in the frequent situations 
in which a straight line is inappropriate, an expert modeler must search 
tediously for transformations to fi nd the right curve. MARS approaches 
model construction more fl exibly, allowing for bends, thresholds, and oth-
er departures from straight lines from the beginning. Attendees will be 
presented with MARS’ key benefi ts.

CE_41T 3:00 p.m.–4:45 p.m.

Exact Methods Module for EastÆ 5: Design, 
Simulate, Analyze, and Monitor Binomial 
Endpoint Trials by Exact Inference Methods
ASA
Instructor(s): Anthiyur Kannappan, Cytel Inc.; Pralay Senchuadhuri, Cy-
tel Inc.

We will present a newly added special module, “Exact Methods” for East 5, 
to design, simulate, analyze, and monitor binomial endpoint trials by exact 
inference methods. Th is module includes procedures for Simon’s two-stage 
optimal, one sample (group sequential), paired proportions, two sample 

superiority (diff erence, ratio, Fisher’s), two sample noninferiority (diff erence, 
ratio), and two sample equivalence. Th is module will be especially suitable 
to situations where the sample sizes are not expected to be large. Th e usual 
features of EastÆ-boundary chart, enhanced simulation, and interim 
monitoring capability-are available for the procedures in this module. Th e 
additional feature is the ability to input 2x2 data in the interim monitoring 
sheet and get the exact inference method results there.

CE_42T 3:00 p.m.–4:45 p.m.

Structural Analysis of Time Series Using the 
SAS/ETS UCM Procedure
ASA
Instructor(s): Rajesh Selukar, SAS Institute Inc.

Th is workshop will introduce the SAS/ETS UCM procedure, which enables 
analysis of time series data by using structural models. Structural models 
provide regression-like decomposition of the response series into components 
such as trend, seasonal or other periodic, and linear and nonlinear regression 
eff ects. Apart from the series forecasts, this methodology provides 
estimates of these unobserved components, which are useful in practical 
decisionmaking. Participants will learn to identify, diagnose, and use 
structural time series models for time series data in a variety of situations. 
Th e course will cover novel time series techniques, including approximation 
of long and complex seasonal patterns by using splines and incorporation 
of linear and nonlinear regression eff ects with time varying coeffi  cients. 
Several real-life examples will be used to demonstrate the functionality of 
the UCM procedure. Participants also will learn the relationship between 
the ARIMA models-another class of models widely used for analyzing time 
series data-and structural models.

CE_43T 3:00 p.m.–4:45 p.m.

Advances in Data Mining: Jerome Friedman’s 
TreeNet/MART and Leo Breiman’s Random 
Forests
ASA
Instructor(s): Mikhail Golovnya, Salford Systems

Th is workshop will present Leo Breiman’s Random Forests and Jerome Fried-
man’s TreeNet/MART. Random Forests and MART/TreeNet are advances to 
classifi cation and regression tree software, which enable the modeler to con-
struct predictive models of extraordinary accuracy. Random Forest is a tree-
based procedure that makes use of bootstrapping and random feature gen-
eration. In TreeNet, classifi cation and regression models are built gradually 
through a potentially large collection of small trees, each of which improves 
on its predecessor through an error-correcting strategy. I will show how the 
software is used to solve real-world data mining problems, discuss theory 
and what is novel in the software, highlight implementation, compare the 
two methodologies, and show where the software fi ts in terms of other data 
mining software.
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