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case of US Treasury bonds, their shape reflects the markets expectation of future economic growth. Economists and
mathematicians have worked for decades to create more reliable models to forecast yield curves, given their association
with recessions. As the models used by economists continue to improve, government agencies such as the Federal
Reserve will have more information to enact necessary economic policies. The aim of this work is to further analyze
basis splines (B-splines) as they relate to Treasury yield curves. In the last 20 years, the popular B-Spline model
was extended by other researchers as they attempted to find optimal knot points. We have focused our research on
optimizing the knot points used in the B-Spline model. This optimized model is then compared to other recently
proposed models using US Treasury bond yields data from 1995–2015.

120. Characterizations of string stability of interconnected automobile systems

Matthew Rose Roger Williams University
Advisor(s): Hasala Senpathy Gallolu Kankanamalage, Roger Williams University
String stability plays an important role in modeling self-driving automobile systems and automated smart traffic flow
systems. This plays an important role specially in designing Adaptive Cruise Control (ACC) systems and Cooperative
Adaptive Cruise Control (CACC) systems. In this work we present a few variants of string stability conditions and
we analyze these variants. We provide characterizations for certain types of string stability. We analyze theoretical
significance of these stability notions together with numerical validations.

121. A Diffusion Maps Approach to Dimensionality Reduction

Aneesh Malhotra George Mason University
Orton Babb George Mason University
Advisor(s): Tyrus Berry, George Mason University
In topological data analysis we think of data points as having been sampled from a manifold. We used diffusion maps to
approximate the Laplace-Beltrami Operator of the underlying manifold, and thus approximate the eigenfunctions of the
Laplacian. Using a variety of numerical methods we attempted to use these eigenfunctions as a basis for isometrically
reconstructing the data in a lower dimension

122. A Bayesian method for locating breakpoints in time series
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Advisor(s): Jeffrey Liebner, Lafayette College
Our project proposes a new approach to finding the quantity and location of breakpoints, or change points, in time series
data. This allows for more appropriate data modeling by accounting for structural changes. Bayesian Adaptive Auto-
Regression (BAAR) is a Bayesian technique that samples from the distribution of number and locations of possible
breakpoints. It proposes new sets of breakpoints as determined by a reversible-jump Markov Chain Monte Carlo and
evaluates the proposals using the Metropolis-Hastings algorithm. Simulation results have shown that our method is
able to detect changes in models, and we have provided a demonstration of BAAR as applied to the population of
Pacific brown pelicans. This research was conducted at the Lafayette College REU summer program under NSF grant
number 1560222.

123. Fitting rectangles under vulnerability curves: Optimal water flow through plants

Jeffae Schroff University of Houston-Downtown
Advisor(s): Koshkin Sergiy, University of Houston-Downtown
We study an optimization problem for a model of steadystate water transport through plants that maximizes water flow
subject to the constraints on hydraulic conductance due to vulnerability to embolism (air blockage of conduits). The
model has an elementary geometric interpretation and exhibits bottleneck behavior where one of the plant segments
limits the overall optimal flow, sometimes in a counter-intuitive way. The results show good agreement with exper-
imental measurements and provide support for the hypothesis that leaves serve as a safety buffer protecting stems
against excessive embolism. This work was done at University of Houston-Downtown.


