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Program-at-a-Glance
Thursday, February 14

Friday, February 15

8:30AM-9:00AM
Continental Breakfast

8:30AM-9:00AM
Continental Breakfast

9:00AM-9:30AM
Opening Remarks

9:00AM-9:30AM
IP5 Canalization of Gap Gene Expression
during Early Development in Drosophila
melanogaster
Manu

9:30AM-10:00AM
IP1 Multiphase MHD at low magnetic
Reynolds numbers
Tianshi Lu
10:00AM-11:30AM
MS1 Computational Applied
Mathematics – Part I of II
12:00PM-1:00PM
Lunch Break
1:00PM-1:30PM
IP2 Compound and Constrained
Regression Analyses
Ling Leng
1:30PM-3:00PM
MS2 Statistics on the Interface
3:00PM-3:30PM
Coffee Break
3:30PM-4:00PM
IP3 Robust Geometric Computing
Eli Packer
4:00PM-4:30PM
IP4 Variance Minimization for
Constrained Discounted
Jun Fei
4:30PM-5:30PM
MS3 Operations Research and
Computational Geometry

9:30AM-12:00PM
MS4 Computational Methods in Biology
12:00PM-1:00PM
Lunch Break
1:00PM-1:30PM
IP6 Extending SKUMIX to Exponential
Distributions and its Genetic Applications
Jung Yeon Lee
1:30PM-3:00PM
MS5 Mixture and Clustering Methods in
Biomedical Applications
3:00PM-3:30PM
Coffee Break
3:30PM-4:00PM
IP7 Grid Based Surface Untangle for 3
Components
Wurigen Bo
4:00PM-5:00PM
MS6 Computational Applied
Mathematics – Part II of II
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Thursday, February 14
Continental Breakfast
8:30AM-9:00AM
Opening Remarks
9:00AM-9:30AM

Thursday, February 14
IP1
Multiphase MHD at Low Magnetic
Reynolds Numbers
9:30AM-10:00AM
A numerical algorithm for the simulation of
magnetohydrodynamics in conducting liquids
and partially ionized gases is presented. For
the hydro part, the nonlinear hyperbolic
conservation laws with electromagnetic
terms are solved using Godunov-type
riemann solvers and techniques developed for
free surface flows; for the electromagnetic
part, the electrostatic approximation is
applied and an elliptic equation for electric
potential is solved. The algorithm has been
implemented in the frame of front tracking,
which explicitly tracks geometrically
complex evolving interfaces. An elliptic
solver based on the embedded boundary
method was implemented for both two- and
three- dimensional simulations. The code has
been applied to simulations of the pellet
ablation in a magnetically confined plasma,
the expansion/distortion of a mercury jet in
magnetic fields, and magnetically controlled
plasma plume expansion.
Tianshi Lu
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Thursday, February 14

Thursday, February 14

MS1
Computational Applied Mathematics –
Part I of II
10:00AM-11:30AM

IP2
Compound and Constrained Regression
Analyses
1:00PM-1:30PM

The Computational Applied Math section at
Stony Brook's Applied Math and Statistics
department is focused on every aspect of
algorithms to compute numerical solutions to
partial differential equations that are used in
variety of different applications. Most
applications are physics based, but there is
some exploration into finance and other fields.
The CAM section has a vigorous program of
study and research for the analysis of
numerical and modeling errors and their
influence on simulation based predictions.

In simple linear regression analysis,
randomness often exists in both
measurements. Estimators obtained using the
existing structural model approach are
dependent upon the normality assumptions
and the ratio of the error variances, which is
usually unknown. In this work, we introduce
two alternative frameworks, compound and
constrained regression analyses. It is shown
that these approaches are equivalent to each
other and, to the structural model approach.
The advantages of the new regression
approaches lie in their intuitive geometric
representations, their distribution free nature
being a direct generalization of the ordinary
least squares method, and their independence
to the ratio of the error variances. Both
approaches can be generalized to multiple
linear regression scenarios with two or more
random regressors. Two examples, one
classic and one from the atmospheric science,
are provided to motivate and to illustrate
these new approaches.

Organizer: Brian Fix
10:00-10:20 Adaptive Mesh Refinement
and FronTier.
Brian Fix
10:20-10:40 Breakup of a High Speed Jet
Xingtao Liu
10:40-11:00 Transonic Shock Formation in
a 2D Riemann Problem for Compressible
Euler Equations
Xiaomei Ji
11:00-11:20 Chaos, Transport, Mesh
Convergence for Fluid Mixing
Hyunkyung Lim

Lunch Break
12:00PM-1:00PM

Ling Leng
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Thursday, February 14

Thursday, February 14

MS2
Statistics on the Interface
1:30PM-3:00PM

IP3
Robust Geometric Computing
3:30PM-4:00PM

As a mathematical science pertaining to the
collection, analysis, interpretation or
explanation, and presentation of data,
statistics is applied in a wide variety of
academic disciplines, from the natural and
social sciences to the humanities. Research
involves not only theory and new
methodology developing, but also various
applied studies. The first talk in this session
introduces the application of residual logistic
regression in biomedical science. Cluster
analysis is applied in aerosol mass spectrum
studies in the second talk. The third and forth
talks involves methodology developing about
brain image studies.

Implementation of geometric algorithms is
generally difficult because one must deal with
both precision problems and degenerate input.
While these issues are usually ignored when
describing geometric algorithms in theory,
overlooking them may result in program
crashes and wrong results. Hence,
tremendous effort is performed by many
researchers for developing different
techniques and theory that help with
geometric implementation. In this talk, we
will introduce the problems induced in
geometric algorithm implementations, survey
the related state-of-the-art geometric
techniques and show how they can help us
with solving the implementation problems.

Organizer: Tianyi Zhang
Eli Packer
1:30-1:50 Residual Logistic Regression
F. Berenice Baez-Revueltas
1:50-2:10 Cluster Analysis and Its
Application in Aerosol Mass Spectrum
Analysis
Tianyi Zhang
2:10-2:30 Correlation Statistics and
Methodology in 3D Datasets
Kith Pradhan
2:30-2:50 Path Analysis with Subject-Level
Covariates
Kathryn Sharpe

Coffee Break
3:00PM-3:30PM
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Thursday, February 14

Thursday, February 14

IP4
Variance Minimization for Constrained
Discounted Continuous-Time MDPs with
Exponentially Distributed Stopping Time
4:00PM-4:30PM

MS3
Operations Research and Computational
Geometry
4:30PM-5:30PM

We compare variances of optimal policies for
constrained discounted Continuous-Time
Markov Decision Processes. The rewards
considered consist of the instant rewards
earned at jump epochs and cumulative
rewards earned between jumps. We interpret
discounting as exponentially distributed
stopping time. According to the existing
theory, for the expected total discounted
rewards optimal policies exist in the forms of
switching and randomized stationary policies.
We provide an index-type formula for the
switching policy and show that it has the
smaller variance than the optimal randomized
stationary policy. In particular, for MDPs
without instant rewards, we show that the
index-type formula has the minimum
variance among the switching policies.

9

Operations research is the branch of applied
mathematics which thrives to arrive at
optimal or good decisions in complex
problems which are concerned with
optimizing the maxima (profit, faster
assembly line, greater crop yield, higher
bandwidth, etc) or minima (cost loss,
lowering of risk, etc) of some objective
function. Computational geometry is a branch
in computer science, which deals with the
study of algorithms to solve problems stated
in terms of geometry with applications
involving robotics, computer graphics,
geographic information systems etc.
Organizer: Girishkumar R. Sabhnani
4:30-4:50 Scheduling Aircrafts to Reduce
Controller Workload
Joondong Kim

Jun Fei
4:50-5:10 Distributed Algorithms for
Sensor Network Localization
Girishkumar R. Sabhnani
5:10-5:30 Aircraft Routing in the Vicinity
of Airports
Jingyu Zou
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Friday, February 15
Continental Breakfast
8:30AM-9:00AM
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Friday, February 15
IP5
Canalization of Gap Gene Expression
during Early Development in Drosophila
Melanogaster
9:00AM-9:30AM
The process of animal development is stable
with respect to variation in the genotype or
the environment. The process of variance
reduction, called canalization, is now directly
observable in the gap gene system during the
early development of Drosophila
melanogaster. We show through experimental
and theoretical analysis that canalization in
the gap gene system results from crossregulation and the presence of attractors in
the gap gene phase space.
Manu
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Friday, February 15

Yukiji Fujimoto

MS4
Computational Methods in Biology
9:00AM-9:30AM

11:30-11:50 Mathematical Model of
Interactions between Cell Volume
Regulation and Transport in Cortical TAL
Cells
Aniel Nieves-Gonzalez

Computational biology is a multidisciplinary
field, combining tools from applied
mathematics, computer science, and statistics,
to study problems of complex biological and
biochemical phenomena. Computational
methods allow for analysis at a level of detail
and complexity which often cannot be
reached with experiment, and thus
complements experimental investigations in
an important manner. We will focus on
presenting a variety of topics and approaches
in predicting or explaining biological
phenomena, with emphasis on the underlying
mathematics and tools.
Organizer: Vadim Patsalo
9:30-9:50 Specific Improvements in Virtual
Screening Methods
Sudipto Mukherjee
9:50-10:10 Computational Binding Models
for Ligands with EGFR: Characterizing
the Basis of Resistance
Trent Balius
10:10-10:30 Master Equation Simulation
Analysis of Immunostained Bicoid
Morphogen Gradient
Yu Feng Wu
10:30-10:50 Computational Approach to
DNA Damage Recognition
Christina Bergonzo
10:50-11:10 Design and Synthesis of
Minimal and Persistent Protein Complexes
Vadim Patsalo
11:10-11:30 Computational Models
Explain the Oligosaccharide Specifity of
Cyanovirin-N

Lunch Break
12:00PM-1:00PM
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Friday, February 15

Friday, February 15

IP6
Extending SKUMIX to Exponential
Distributions and its Genetic Applications
1:00PM-1:30PM

MS5
Mixture and Clustering Methods in
Biomedical Applications
1:30PM-3:00PM

Maclean, Elston, and Morton (1974)
developed the SKUMIX algorithm to test
whether data could better be transformed to a
mixture of two normal components or
transformed to a single component normal
distribution. This procedure is extended here
to test whether data could better be
transformed to a mixture of two exponentially
distributed components or transformed to a
single exponentially distributed component
using a likelihood ratio test statistic (LRTS).
We further extend the procedure to apply to
censored data. The null distribution of this
test is estimated by a simulation study. The
null distribution of the LRTS had a low
probability of zero values for small censoring
rates. The fraction of small LRTS values
observe was always less than 1.5%. The
distribution of the non-zero LRTS values
appeared to fit a gamma distribution with
somewhat more than two degrees of freedom,
roughly consistent with the findings of Ning
and Finch (2000) for the SKUMIX procedure.

Subjects in a biomedical project are often
heterogeneous. For example some patients
respond quickly to a treatment while some
patients don’t respond at all. Cluster analysis
techniques are often used to identify
heterogeneity. These techniques are applied
to one of the paper to study gastrointestinal
bleeding. An alternative approach is the use
of mixtures. One important emerging area is
Copy Number Polymorphism in genetics
study. A second paper looks at issues in
using mixture technology to identify Copy
Number Variant. A third paper considers the
model that one group of patients has a
survival distribution that is a mixture of two
groups. The fourth paper calculates the
power of the likelihood ratio test comparing
two defined groups each of which is a
mixture of distributions.

Jung Yeon Lee

Organizer: Rose Saint Fleur
1:30-1:50 Choosing the Correct Number of
Components: An Application to Copy
Number Polymorphism
Rose Saint Fleur
1:50-2:10 Null Distribution and Power
Function of the Likelihood Ratio Test of
Survival Distribution as Mixture of Two
Exponential Components against Single
Exponential
Samuel Cook
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2:10-2:30 Power Analysis of Finite
Mixtures of Poisson Distributions
Christine M. Brady
2:30-2:50 A Decision Support System to
Facilitate Management of Patients with
Acute Gastrointestinal Bleeding
Adrienne Chu

Coffee Break
3:00PM-3:30PM
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Friday, February 15
IP7
Grid Based Surface Untangle for 3
Components
3:30PM-4:00PM
The algorithm to solve tangled surfaces is an
important issue in front tracking method,
especially in 3d space. The grid based method
and locally grid based method has been
developed for 2 component case. Based on
these work, we generalize the grid based
untangle algorithm for 3 component case in
3d space and install it in FronTier code. It is
used to solve the 3 component problem which
has a moving surface and a fixed wall. We
test the code with a benchmark problem: a
droplet hits a wall. We also present a
numerical study of the 3-D jet spray
formation in a diesel injector. We simulate
both the flow inside the nozzle and the jet
outside. The shape of the nozzle comes from
a real asymmetric diesel injector.
Wurigen Bo
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Friday, February 15
MS6
Computational Applied Mathematics –
Part II of II
4:00PM-5:00PM
The Computational Applied Math section at
Stony Brook's Applied Math and Statistics
department is focused on every aspect of
algorithms to compute numerical solutions to
partial differential equations that are used in
variety of different applications. Most
applications are physics based, but there is
some exploration into finance and other fields.
The CAM section has a vigorous program of
study and research for the analysis of
numerical and modeling errors and their
influence on simulation based predictions.
Organizer: Brian Fix
4:00-4:20 Simulations of Turbulent
Combustion in a Type Ia Supernova
Tulin Kaman
4:20-4:40 Fluid simulations of Multi Scale
Models
Dongyung Kim
4:40-5:00 Numerical Methods for RF
Cavity Problem
Lingling Wu

Closing Remarks and Reception
Dr. James Glimm
Dr. Xiaolin Li
5:00PM
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MS1
Adaptive Mesh Refinement and
FronTier
In many pde computations, there are
noticeable small features that play, a large
role in the overall dynamics. Adaptive
mesh refinement is a numerical method to
attain more accuracy in these areas,
through the refinement of the
computational grid. This talk will focus
on AMR algorithms and the coupling of
front tracking and AMR algorithms.
Brian Fix

MS1
Breakup of a High Speed Jet
In the high speed jet, the mechanisms of
atomization, i.e. jet breakup and spray
formation are still a challenge. Here we
are using the Front Tracking method in
2D combined with auto mesh
refinement(AMR) to study this
process.Several models including
multicomponent EOS model, discrete
vapor bubble model, phase transition,
etc are also used.
Xingtao Liu
MS1
Transonic Shock Formation in a 2D
Riemann Problem for Compressible
Euler Equations
We show shock wave exists in the
solution of a rarefaction Riemann
problem for the compressible Euler
equations in two space dimensions. We
present numerical evidence and
generalized characteristic analysis to
establish the existence of a shock wave in
such a 2D Riemann problem, defined by
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the interaction of four rarefaction waves.
We discover two forms of shock
formation at the right angle and oblique
angles as well.
Xiaomei Ji
MS1
Chaos, Transport, Mesh Convergence
for Fluid Mixing
Chaotic mixing of distinct fluids produces
a convoluted structure to the interface
separating these fluids. For shock wave
induced (Richtmyer-Meshkov)
instabilities, we find the interface to be
increasingly complex as the
computational mesh is refined. In a
regime of converged interface statistics,
we then examine mixing, i.e.
concentration statistics, regularized by
mass diffusion. We propose subgrid
viscosity and mass diffusion
parameterizations which might allow
converged solutions at realistic grid levels.
Hyun-Kyung Lim
MS2
Residual Logistic Regression
In biostatistical analysis it is often
necessary to filter out potential
confounding variables via regression
analysis. Mature techniques have been
developed in the setting of multiple
regression analysis when the response
variable is continuous. Satisfactory
method, however, has not been developed
in the setting of a logistic regression. In
this paper, we present a technique for
controlling confounding variables when
the response variable is dichotomous. Our
approach is illustrated through the
analysis of a longitudinal study conducted
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at the NYU Alzheimer's Disease Core
Center (ADCC) where the goal is to
determine if the mental decline rate is the
same for subjects with or without
subjective complaints of cognitive
impairment.
F. Berenice Baez-Revueltas
MS2
Cluster Analysis and Its Application in
Aerosol Mass Spectrum Analysis
Aerosol mass spectrum (AMS) data
contain hundreds of mass to charge ratios
and their corresponding intensities from
air collected through the mass
spectrometer. The observations are
usually taken as a time series in order to
monitor the air composition, air quality
and their temporal change for a certain
area under monitor. An important goal of
AMS data analysis is to reduce the
dimensionality of the original data and
obtain a much smaller set of variables as
representing tracers for various
atmospheric and climate models. In this
work, we developed an approach to apply
cluster analysis on variables to
successively achieve this goal. We also
compare the cluster analysis approach to
other multivariate statistical techniques
including the principal component
analysis, factor analysis and non-negative
matrix factorization in the given setting.
Tianyi Zhang
MS2
Correlation Statistics and Methodology
in 3D Datasets
We study the correlations between sets of
volumetric images that represent the brain
metabolism of patients under variable
conditions. When using typical statistical
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parametric mapping procedures a
correlation study is carried out by
comparing a set of volumetric images to a
single data vector. In contrast, our
procedure attempts to detect regions of
significant correlation by comparing two
sets of volumetric images. Rather than
computing a statistical map for each
possible voxel to voxel comparison, we
opt for a same-location strategy, thereby
drastically reducing the complexity of the
analysis.
Kith Pradhan
MS2
Path Analysis with Subject-Level
Covariates
The mechanism of path analysis makes it
the ideal procedure for the analysis of
directional brain functional pathways.
Brain image studies usually generate two
types of data: contemporaneous data from
studies based on positron emission
tomography (PET) or longitudinal data
from functional magnetic resonance
imaging (fMRI) studies. We focused on
data from positron emission tomography
(PET) in this study. Two groups of
patients, cocaine abusers and control
subjects, received each of four treatments.
PET scans were taken of their brains
following each treatment. Our
collaborator, Dr. Nora Volkow, provided
us with a suggested pathway of brain
activity and we used path analysis to
examine her hypotheses that some paths
were strengthened under certain
conditions for the cocaine abusers. We
implemented and examined three methods
for incorporating a qualitative covariate
(such as group, treatment, gender). They
are an asymptotic parametric Z-test, a
nonparametric test based on bootstrap
resampling and the random effect model.
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Comparisons are made among the three
methods and guidelines are provided.

Aircraft Routing in the Vicinity of
Airports

Kathryn Sharpe

There has been increasing demands on
renovating the current largely humanbased aircraft routing techniques in Air
Tra_c Management (ATM). In this work,
we present new mathematical models and
algorithms for routing designated for the
transition airspace inside an airportal. We
will _rst review the maxow/mincut
algorithms to obtain a capacity estimation
for the airspace of interest, then discuss a
new algorithms to build fan-in and fan-out
trees for routing.

MS3
Scheduling Aircrafts to Reduce
Controller Workload
Air traffic controller (ATC) workload is
one of the critical aspects constraining the
capacity of the National Airspace System
(NAS). We try to reduce the ATC
workload by rescheduling the departure
times of flight. We investigate simplified
versions of the problem theoretically and
propose heuristics. The existing flight
schedules are used for the experiment to
analyze the effect of our approaches.
Joondong Kim
MS3
Distributed Algorithms for Sensor
Network Localization
Localization is an important and
extensively studied problem in ad-hoc
wireless sensor networks. Given the
connectivity graph of the sensor
nodes, along with additional local
information (e.g. distances, angles,
orientations etc.), the goal is to
reconstruct the global geometry of the
network. Linear programs (LP) for two
formulations of the localization problem
with convex approximation to constraints
will be presented. Futher the use of sensor
readings to improve upon localization is
studied.
Girishkumar R. Sabhnani

MS3

Jingyu Zou
MS4
Specific Improvements in Virtual
Screening Methods
Structure-based drug design can
significantly reduce the time and
expenditure required for new drug
discovery. Virtual screening by docking is
one such technique that predicts the
binding modes of potential drug
molecules and ranks them by binding
affinity. The thermodynamics involved in
small molecule binding is extremely
difficult to predict and remains a
challenging problem. Therefore, further
method development and algorithmic
improvements are still needed to make
virtual screening more robust,
reproducible, and ultimately fruitful.
Sudipto Mukherjee
MS4
Computational Binding Models for
Ligands with EGFR: Characterizing
the Basis of Resistance
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The overexpression of epidermal growth
factor receptor (EGFR) is observed in
several types of cancers. We are using
computational techniques (Molecular
Dynamics) to simulate binding of ligands
with the kinase domain of EGFR in an
effort to develop improved compounds.
Specifically, we are evaluating cancer
causing EGFR mutations and resistant
mutations arising from treatment. Several
post-processing analyses are used to
evaluate the complex including MMGBSA to estimate the free energies of
binding of each complex.
Trent Balius
MS4
Master Equation Simulation Analysis
of Immunostained Bicoid Morphogen
gradient
Nucleus-to-nucleus variation (noise) in
the gradient of the Bicoid morphogen
were observed from fixed, immunostained
Drosophila embryos. These observations
were compared with a master equation
model of Bicoid gradient formation which
represents diffusion, decay and anterior
synthesis. We show that the intrinsic
noise of an autonomous reaction-diffusion
gradient is Poisson distributed, but that
the statistical signature of this process in
the data is obscured by uncertainties of
the staining procedure. Nevertheless,
intrinsic noise and other sources of
variation can be separated by their
statistical signatures, and the noise
observed in data can serve as a physical
constraint for restricting the model's
parameter space and predicting its
dynamics.
Yu Feng Wu
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MS4
Computational Approach to DNA
Damage Recognition
8-oxoguanine (8OG) is the most prevalent
form of DNA damage, caused by reactive
oxygen species. Formamidopyrimidine
glycosylase (Fpg) is the enzyme in E. coli
responsible for recognition and repair of
8OG opposite a cytosine base. We
computationally characterize how Fpg
locates and recognizes the 8OG lesion.
The driving hypothesis is that innate
structural differences between 8OG and
an unlesioned guanine aid in recognition
by Fpg. Molecular dynamics simulations
of lesioned and unlesioned duplexes have
been performed in explicit and implicit
solvent using AMBER9. Changes in the
backbone dihedral angles of the lesion
base show a significant conformational
switch between G and 8OG that correlates
with an increase in the distance between
the 8OG base and the phosphate backbone.
Christina Bergonzo
MS4
Design and Synthesis of Minimal and
Persistent Protein Complexes
We present a method to reduce the coding
length of cyanovirin-N, a single-chain,
two-domain protein. First, we redesigned
it into a heterodimeric protein complex,
using standard methodologies from the
field of protein design. We then used
sequence optimization methods to overlap
the DNA coding sequences of the two
components, leading to a substantially
reduced length of DNA that codes for a
functionally-equivalent protein.
Vadim Patsalo
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MS4
Computational Models Explain the
Oligosaccharide Specifity of
Cyanovirin-N

the relationship between short circuit
current (Isc) and luminal [Cl].

The prokaryotic lectin cyanovirin-N (CVN) is a potent inhibitor of HIV
envelope-mediated cell entry. The activity
of CV-N is a result of interactions with
high-mannose oligosaccharides on the
viral glycoprotein gp120, and the protein
has been well-characterized. We are using
this system as a test-bed for the
development of computational methods
for the analysis of protein-carbohydrate
binding and for the design of lectins with
enhanced affinity and specificity.

MS5
Choosing the Correct Number of
Components: An Application to Copy
Number Polymorphism

Yukiji Fujimoto
MS4
Mathematical Model of Interactions
Between Cell Volume Regulation and
Transport in Cortical TAL Cells
We develop a mathematical model of a
type of kidney cell (cTAL) to study the
interactions between ion transport and
cell volume (CV) regulation. Because
the Na+-K+-2Cl- cotransporter (NKCC2)
mediates the Na+ uptake, and its activity
is regulated by CV-dependent kinases, we
think that transport-related CV changes
result in compensatory regulation of
NKCC2 activity. The cTAL cell model is
based on mass conservation and includes
models for several of its transporters, and
passive ion fluxes. CV-sensitive
regulation of the activities of NKCC2 is
represented with an empirical function.
Model parameters were chosen to yield
potentials, cytosolic concentrations, and
ionic fluxes consistent with published
data. To test our assertion, we simulated
published experiments which measured

Aniel Nieves-Gonzalez

DNA sequence variations such as singlenucleotide polymorphisms were initially
assumed to account for the major
differences among people. Recently, the
discovery of DNA copy-number
polymorphisms (CNPs) has documented a
previously unexpected type of genomic
variation in humans. Although the exact
density of CNPs in humans has not yet
been established, recent studies have
suggested that CNPs may be a crucial
element in some genetic diseases. We
studied the properties of the Bayesian
Information Criterion in choosing the
correct CNP intensity using a general
factorial design with four factors: sample
size, number of components, pattern, and
separation. Separation is one of the most
important factors in all settings
considered.
Rose Saint Fleur
MS5
Null Distribution and Power Function
of the Likelihood Ratio Test of Survival
Distribution as Mixture of Two
Exponential Components against Single
Exponential
We develop software that computes the
maximum likelihood estimates (MLEs) of
the mixing proportion and means of a
survival distribution that is the mixture of
two exponential components. The
likelihood ratio test (LRT) of the null
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, where ν 0 may be
non-integer. That is, the distribution is

We developed a likelihood ratio test
comparing two groups assuming that a
two-component Poisson mixture existed
within each group. We considered three
different alternatives: difference in
mixing proportions, first component
means, and second component means.
The power of the test was compared to the
Welch-Satterthwaite t-test and the
Wilcoxon Rank Sum test. And, our
testing procedure was applied to a count
data set consisting of the number of
fibromas which existed on patients
suffering from the disease tuberous
sclerosis.

Γ(

,2)
2
. The fraction of zero LRT
values decreases as sample size n
increases and is approximated
by
Φ[(0.385 ± 0.09) − (0.641 ± 0.052) log(log(n))]
, where Φ( z ) = P( Z ≤ z ) with Z having a

Christine M. Brady

standard normal distribution. The value of

Objective: To develop a model to predict
the bleeding source and identify the
cohort amongst patients with acute
gastrointestinal bleeding who require
urgent intervention, including endoscopy.
Methods: Eight mathematical models
including artificial neural network,
support vector machine, k-nearest
neighbor, linear discriminant analysis,
shrunken centroid, random forest, logistic
regression, and boosting were trained and
tested on 189 patients. The performances
of these models were compared using
McNemar’s test and ROC curves.
Results: Overall the random forest model
performed the best with accuracies of
approximately 80% or higher and an area
under the ROC curve of more than .85.

hypothesis that a survival distribution is
exponential against the alternative that the
survival distribution is the mixture of two
exponentials is then easily calculated. We
find that the null distribution of this LRT
is well approximated by
π 0 χ 02 + (1 − π 0 ) χν20
, where π 0 is the
fraction of zero LRT values, and
probability density function
ν0

fν 0 ( x ) =

x
Γ(

2

−1

ν0
2

e

−

χν2

0

has

x
2

ν0

)2

2

ν0

ν 0 increases as n increases and is

approximated
by (1.11 ± 0.15) + (0.40 ± 0.09) log(log(n)) .
Approximate critical values of the LRT
are then easily calculated. In addition to
increased sample size, larger difference
between means, more symmetric mixing
proportion, and lower censoring rate are
associated with greater LRT power. We
apply the LRT to data on the length of
time to remission from the start of a
regimen of anti-manic medication to
subjects who are in their first hospitalized
bipolar episode.
Samuel Cook
MS5
Power Analysis of Finite Mixtures of
Poisson Distributions

MS5
A Decision Support System to Facilitate
Management of Patients with Acute
Gastrointestinal Bleeding
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MS6
Simulations of Turbulent Combustion
in a Type Ia Supernova

Most Type Ia supernovae(SNe Ia) are the
thermonuclear explosions of carbonoxygen white dwarfs that have
approached the Chandrasekhar mass
limit-approximately 1.39 solar mass. We
present a 2D axisymmetric model of a SN
Ia explosion, based on a front tracking
sharp flame model. We compare the
results of numerical simulations to study
the effects of 1D/2D gravity calculations
and the choice of a thermodynamic
equation of state that closes the system of
2D axisymmetric Euler equations.
Tulin Kaman
MS6
Fluid Simulations of Multi Scale
Models

We simulate compressible fluid problems
on the multiscale aspects in 1D, 3D.
In 1D, we study a several other problems,
Inertial Confinement Fusion (ICF)
simulations in planar geometry and
calculate L1-norm error and convergence
rate. In 3D, we study a several other
problems, a single mode RT
instability and calculate interface area in
mesh units. These simulation is using by
hydrodynamic code FronTier.
Dongyung Kim
MS6
Numerical Methods for RF Cavity
Problem

In this paper, we propose a fourth order
finite difference method for Maxwell
equations system. It is fourth order in both
space and time. Comparing to Yee FDTD
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method, this method is higher order and
symplectic. We also introduce an
embedded boundary method for complex
geometry boundary problem. It is second
order and avoids spurious solution which
is introduced by stair step approximation.
Unlike the finite element method or FEFD hybrid method, the embedded
boundary method does not need the
generation of triangles and is easy to
implement. We also explore the
conservation property for different higher
order temporal schemes.
Lingling Wu

