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Schedule

8:30 am

Breakfast

Morning Session
9:00 am - 9:45 am
9:45 am - 10:30 am
10:30 am - 11:00 am
11:00 am - 11:45 am

Lee-Jen Wei
Nicholas P. Jewell
Break
Xiaotong Shen

11:45 pm - 1:30 pm

Lunch

Afternoon Session
1:30 pm - 2:15 pm
2:15 pm - 3:00 pm
3:00 pm - 3:30 pm
3:30 pm - 4:15 pm
4:15 pm - 5:00 pm

Regina Liu
Edward I. George
Break
Per Mykland
Douglas G. Simpson

6:00 pm

Dinner
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Abstract
Speaker: L.J. Wei, Harvard University
Title: Moving beyond the comfort zone to practice translational statistics
Abstract: The primary goal for conducting a clinical study is to use efficient and reliable inference procedures to obtain robust, clinically interpretable results with respect to
risk-benefit perspectives for individual patients in a well-defined target population. Unfortunately most conventional inference procedures somehow are not readily translational. We
will use several examples to illustrate the issues and concerns of the conventional wisdom
and then propose some trivial alternatives. Specifically, we will discuss the areas such as:
1. How to define a clinical interpretable study endpoint with multiple outcomes?
2. How to quantify the group difference, especially for survival data?
3. How to do data monitoring for clinical studies?
4. How to do stratified analysis?
5. How to do meta analysis?
6. How to do subgroup analysis for local region from a global clinical trial?
7. How to leverage registry data for design and analyze clinical studies?
Speaker: Nicholas P. Jewell, University of California, Berkeley
Title: Cluster Randomized Test Negative Designs: Inference and Application to Vector
Trials to Eliminate Dengue Fever
Abstract: The successful introduction of the intracellular bacterium Wolbachia into Aedes
aegypti mosquitoes enables a practical approach for dengue prevention through release of
Wolbachia-infected mosquitoes. Wolbachia reduces dengue virus replication in the mosquito
and, once established in the mosquito population, it is possible that this will provide a longterm and sustainable approach to reducing or eliminating dengue transmission. A critical
next step is to assess the efficacy of Wolbachia deployments in reducing dengue virus transmission in the field. We describe and discuss the statistical design of a large-scale cluster
randomised test-negative parallel arm study to measure the efficacy of such interventions.
Comparison of permutation inferential approaches to model based methods will be described.
Extensions to allow for individual covariates, and alternate designs such as the stepped wedge
approach, will also be briefly introduced.
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Speaker: Xiaotong Shen, University of Minnesota
Title: Personalized prediction and recommender systems
Abstract: Personalized prediction predicts a user’s preference for a large number of items
through user-specific as well as content-specific information, based on a very small amount
of observed preference scores. In a sense, predictive accuracy depends on how to pool the
information from similar users and items. Two major approaches are collaborative filtering
and content-based filtering. Whereas the former utilizes the information on users that think
alike for a specific item, the latter acts on characteristics of the items that a user prefers, on
which two kinds of recommender systems Grooveshark and Pandora are built. In this talk, I
will review some recent advances in latent factor modeling and discuss various issues as well
as computational strategies for large problems.
Speaker: Regina Y. Liu, Rutgers University
Title: Statistical Fusion Learning: Combining Inferences from Multiple Sources for More
Powerful Findings
Abstract: Inferences from multiple databases or studies can often begether to yield a
more powerful overall inference than individual studies alone. Fusion learning refers to the
the development of such effective approaches to synergize learnings from different sources.
Effective fusion learning is particularly important in this era of big data, with the trove of
data nowadays collected routinely from diverse sources in all domains and at all time.
Using the tracking of aircraft landing performance an illustrative example, we present a powerful fusion learning approach. Specifically, we apply the concepts of confidence distribution
(CD) and data depth to develop a new nonparametric approach for combining inferences
from multiple studies for a common hypothesis. We discuss several new approaches in fusion
learning in the context of combining test results from independent studies or joint modeling
of data from possibly heterogeneous sources. We will also discuss the i-Fusion (individualizedFusion) approach for drawing more efficient inference from multiple data sources for
a target entity. These approaches are completely data driven and have several desirable
properties. They can also provide solutions to several problems whose solutions have been
elusive thus far. Examples of simulation data and real applications will be presented.
This is joint work with Dungang Liu at University of Cincinnati, and Jeili Shen and Minge
Xie at Rutgers University.
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Speaker: Edward I. George, University of Pennsylvania
Title: Mortality Rate Estimation and Standardization for Public Reporting: Medicare’s
Hospital Compare
Abstract: Bayesian models are increasingly fit to large administrative data sets and then
used to make individualized recommendations. In particular, Medicares Hospital Compare
webpage provides information to patients about specific hospital mortality rates for a heart
attack or Acute Myocardial Infarction (AMI). Hospital Compares current recommendations
are based on a random-effects logit model with a random hospital indicator and patient risk
factors. Except for the largest hospitals, these individual recommendations or predictions
are not checkable against data, because data from smaller hospitals are too limited to provide a meaningful check. Before individualized Bayesian recommendations, people derived
general advice from empirical studies of many hospitals; e.g., prefer hospitals of type 1 to
type 2 because the risk is lower at type 1 hospitals. Here we calibrate these Bayesian recommendation systems by checking, out of sample, whether their predictions aggregate to
give correct general advice derived from another sample. This process of calibrating individualized predictions against general empirical advice leads to substantial revisions in the
Hospital Compare model for AMI mortality. In order to make appropriately calibrated predictions, our revised models incorporate information about hospital volume, nursing staff,
medical residents, and the hospitals ability to perform cardiovascular procedures. For the
ultimate purpose of comparisons, hospital mortality rates must be standardized to adjust for
patient mix variation across hospitals. We find that indirect standardization, as currently
used by Hospital Compare, fails to adequately control for differences in patient risk factors
and systematically underestimates mortality rates at the low volume hospitals. To provide
good control and correctly calibrated rates, we propose direct standardization instead. (This
is joint research with Veronika Rockova, Paul Rosenbaum, Ville Satopaa and Jeffrey Silber).
Speaker: Per A. Mykland, University of Chicago (joint work with Lan Zhang, University of Illinois at Chicago)
Title: Assessment of Uncertainty in High Frequency data: The Observed Asymptotic Variance
Abstract: The availability of high frequency financial data has generated a series of estimators based on intra-day data, improving the quality of large areas of financial econometrics.
However, estimating the standard error of these estimators is often challenging. The root of
the problem is that traditionally, standard errors rely on estimating a theoretically derived
asymptotic variance, and often this asymptotic variance involves substantially more complex
quantities than the original parameter to be estimated.
Standard errors are important: they are used to assess the precision of estimators in the
form of confidence intervals, to create feasible statistics for testing, to build forecasting models based on, say, daily estimates, and also to optimize the tuning parameters.
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The contribution of the papers is to provide an alternative and general solution to this problem, which we call Observed Asymptotic Variance. It is a general nonparametric method
for assessing asymptotic variance (AVAR). It provides consistent estimators of AVAR for a
broad class of integrated spot parameters, such as the standard ones for variance and covariance, and also for more complex estimators, such as, of leverage effects, high frequency
betas, and semi-variance. The spot parameter process can be a general semi-martingale,
with continuous and jump components. The observed AVAR can be implemented with either a two- or multiscale/regression method, depending on the size of the edge effects. Its
construction works well in the presence of microstructure noise, and when the observation
times are irregular or asynchronous in the multivariate case. The observed AVAR device is
related to observed information in likelihood theory, but in this case it is non-parametric
and uses the high-frequency data structure.
Speaker: Yeonjoo Park and Douglas Simpson*, University of Illinois at Urbana-Champaign
Title: Inference for Functional-Response Regression Models: Testing, Effect Size and Power
Analysis
Abstract: Motivated by research on diagnostic ultrasound to evaluate tissue regions of
interest such as tumors and cysts via their ultrasound backscatter functions, we develop
the functional signal-to-noise ratio (fSNR) for visualizing the magnitude of functional effects
and performing large sample and bootstrap inferences. This measure is closely related to
previously developed test statistics for functional-response analysis of variance. We use this
framework to provide a general effect size analysis to complement hypothesis testing in order
to facilitate comparison of different non-null effects, and to provide a parameter on which to
base power analysis in the planning stages. Furthermore, we use the effect size framework
to extend the functional testing methodology to enable testing of hypotheses concerning the
shapes of the functions as well as variable effects. The proposed methods are applied to
functional data from quantitative ultrasound measurements of tumors, and in a reanalysis
of Canadian weather data.
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