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  2015	
  
Dear	
  Delegates,	
  	
   	
  	
  
I	
  am	
  very	
  pleased	
  to	
  welcome	
  you	
  to	
  Acadia	
  University	
  for	
  the	
  2015	
  edition	
  of	
  the	
  Science	
  
Atlantic	
  Mathematics,	
  Statistics	
  and	
  Computer	
  Science	
  Conference.	
  On	
  behalf	
  of	
  the	
  
University	
  and	
  the	
  Faculty	
  of	
  Pure	
  and	
  Applied	
  Science,	
  welcome!	
  I	
  wish	
  you	
  all	
  the	
  best	
  in	
  
having	
  a	
  productive	
  and	
  enjoyable	
  conference.	
  	
  
For	
  many	
  of	
  you	
  this	
  will	
  be	
  your	
  first	
  opportunity	
  to	
  attend	
  an	
  academic	
  conference	
  and	
  
present	
  your	
  work	
  to	
  your	
  peers.	
  This	
  activity	
  is	
  at	
  the	
  core	
  of	
  the	
  academic	
  experience	
  and	
  I	
  
trust	
  you	
  will	
  find	
  it	
  to	
  be	
  both	
  a	
  challenging	
  and	
  rewarding	
  experience.	
  
Science	
  Atlantic	
  is	
  very	
  proud	
  of	
  its	
  regional	
  academic	
  conferences	
  and	
  they	
  are	
  in	
  fact	
  one	
  of	
  
the	
  unique	
  features	
  of	
  academic	
  science	
  in	
  Canada.	
  	
  
I	
  know	
  that	
  a	
  lot	
  of	
  work	
  has	
  been	
  put	
  in	
  by	
  the	
  organizers,	
  both	
  local	
  and	
  across	
  the	
  region,	
  
and	
  I	
  wish	
  to	
  extend	
  my	
  thanks	
  to	
  them	
  for	
  all	
  of	
  that	
  effort.	
  
Finally,	
  I	
  hope	
  that	
  you	
  all	
  have	
  an	
  excellent	
  conference	
  experience	
  and	
  an	
  enjoyable	
  visit	
  to	
  
Acadia	
  and	
  the	
  beautiful	
  Annapolis	
  Valley.	
  
Sincerely,	
  

	
  
Peter	
  Williams	
  
Dean	
  

Acadia	
  University	
  
Wolfville,	
  Nova	
  Scotia,	
  B4P	
  2R6,	
  Canada	
  
Telephone:	
  (902)	
  585-‐1472	
  |	
  Facsimile:	
  (902)	
  585-‐1637	
  |	
  Email:	
  dean.science@acadiau.ca	
  

WELCOME
On behalf of the Department of Mathematics and Statistics, the Jodrey School of Computer
Science and Acadia University, welcome to Wolfville! We are excited to be hosting the 2015
Mathematics, Statistics and Computer Science Conference, a Science Atlantic conference with major
sponsor the Atlantic Association for Research in the Mathematical Sciences.
We are grateful for the financial and administrative support from Science Atlantic, and the major
sponsorship of AARMS. Many other sponsors have helped make this event happen, including ACENET
(sponsor of the program and in particular student session B1 on Advanced Research Computing),
Acadia University’s Jodrey School of Computer Science and Department of Mathematics and Statistics,
and IBM Canada (who are lending equipment for the programming contest). Eastlink, Maple, and
Nelson Publishing all generously donated prizes. We are also grateful for the efforts of judges, Acadia
student volunteers and all the presenters.
We are pleased to have three outstanding researchers deliver the keynote addresses. David
Nacin (William Patterson University) will deliver the Blundon Lecture, Holger Hoos (UBC) will deliver the
Sedgwick Lecture, and Edward Susko (Dalhousie) will deliver the Field Lecture. The contributed
program is packed with many student presentations. and a special Sunday morning AARMS workshop
will introduce the audience to Fractals.
There are a variety of social events planned, including a pizza dinner on Friday before the
Blundon Lecture, followed by a reception and social time. Awards for contests and student
presentations will be presented at the banquet on Saturday night.
We hope that you have a productive and enjoyable visit to Acadia!
Sincerely,
Your Local Arrangements Committee
Darcy Benoit, Hugh Chipman, Caroline Cochran, Kody Crowell, Eva Curry, Jim Diamond, Jeff Hooper, Richard
Karsten, Sharon LevyWatson, Franklin Mendivil, Phil Munz, Danny Silver, Jon Smith, Holger Teismann, Andre
Trudel, Haiyi Zhang

Local Information
Parking: 
Conference participants have permission to park in the Acadia Arena parking lot. It is located
at the intersection of University and Main. Additional parking is available at the south end of campus, in
the paved lot near Crowell Tower (number 60 on campus map). There is no overnight parking on
campus, unless you purchase a permit from Safety and Security (Student Centre building).
Registration Desk:
The registration desk is open 10:00  2:30 Friday in the HSH lobby, and 8:00
11:00 Saturday in the BAC 2nd floor lobby.
Internet Access: 
Visitors who have Eduroam can access that network on campus. The “Acadia
Guest” WiFi network provides temporary web access to visitors of the Campus. The “Acadia Guest”
wireless network requires an email address to login and will provide two hours of use. You may login
multiple times to continue your access.
Information for presenters: 
Those giving presentations will need their own laptops with suitable
connectors. Our rooms have video projectors, the only supported input is VGA. We do not have HDMI,
and Apple users will need to provide their own adapters.

Food: 
A pizza dinner will be provided for all conference attendees in Huggins Science Hall at 6pm
Friday. After the Blundon lecture on Friday there will be a reception, followed by a social at the
University Club. On Saturday, there will be morning and afternoon coffee breaks, and a reception and
banquet in the evening.
Participants are on their own for lunch. You may go to the Acadia dining hall or to one of the many
downtown restaurants.
Acadia Dining Hall: Lunch available Saturday ($12 for conference participants, show your badge)
See the map  it’s up the hill.
Restaurants: 
The restaurants that are closest to Acadia are listed first. Unless otherwise indicated,
restaurants are on Main Street. All other streets listed branch off Main St.
1. Subway ($)  fast food
2. The Library Pub & Merchant Wine Tavern ($$)  pub food, good selection of beer & wine
3. Danji ($$)  Korean and Japanese  Elm Ave
4. Troy restaurant  ($$$)  Turkish and Mediterranean  Elm Ave
5. Il Dolce far Niente ($)  Espresso bar  Elm Ave
6. Pronto Pizza ($)  eat in or take out pizza
7. Paddy’s Pub  ($$)  pub food; beer brewed onsite
8. Just Us Coffee  ($)  fair trade coffee and cafe
9. Joe’s Food emporium  ($$)  pub food
10. La Torta ($$)  artisanal pizza and many local craft beers  Central Ave
11. Front Street Cafe ($$)  Homestyle food  Front street (off Central Ave)
12. Rolled Oat Cafe  ($)  whole foods, vegetarian
13. Slow Dough Pastries ($)  bakery cafe
14. Privet House ($$$)  fine dining
15. The Naked Crepe ($$)  wide variety of dishes based on the crepe
16. Pita House ($)  Pita sandwiches and juice bar
17. Billy Bob’s Pizza ($)  eat in or take out pizza
18. TAN Coffee ($)  Fair trade coffee and cafe
19. The Anvil ($$)  Pub food  Harbourside Drive
20. Tim Hortons ($)  enough said
21. Blomidon Inn ($$$)  fine dining, 15 minute walk along Main St.

Schedule overview
Friday, October 23
10:00am  2:30pm
11:30am  11:50pm
12:00pm  5:00pm
2:00pm  5:00pm
3:00pm  4:00pm
4:00pm  5:00pm
4:00pm  5:00pm
6:00pm  7:00pm
7:00pm  8:00pm
8:00pm  9:00pm
9:00pm  11:00pm

Registration  HSH Lobby
Programming Competition Briefing  KCIC Meeting Room, University Avenue
ACM Programming Competition  PAT 206, 207, 213
(PAT 117 available for coaches until 4:00pm)
Mathematics Competition  Huggins 206.
Joint Committee Meeting  PAT 308
Math & Stats Committee Meeting  PAT 308
CS Committee Meeting  PAT 117
Pizza Party (everyone welcome)  Basement of Huggins
Session A1: Blundon Lecture  HSH 10
Reception  Basement and upstairs lobby of HSH
Social at University Club

Saturday, October 24 
(all sessions in BAC)
8:00am  11:00am
8:20am  9:20am
9:20am  9:40am
9:40am  10:40am
10:40am  12:00pm
12:00pm  1:40pm
1:40pm  2:40pm
2:40pm  3:00pm
3:00pm  4:00pm
4:00pm  5:00pm
5:00pm  6:00pm
6:00pm  8:30pm

Registration  BAC 2nd floor lobby
Sessions B1 (ACENET) , B2, B3 in BAC 237 / 239 / 241
Coffee break  BAC 2nd hallway
Session C1: Sedgwick Lecture  BAC 244
Sessions D1, D2, D3 in BAC 237 / 239 / 241
Lunch (on your own)
Sessions E1, E2, E3 in BAC 237 / 239 / 241
Coffee break  BAC 2nd hallway
Session F1: Field Lecture  BAC 244
Sessions G1, G2, G3 in BAC 237 / 239 / 241
Prebanquet reception, Axe Lounge, Student Centre
Banquet, McKeen Room, Student Centre

Sunday, October 25
9:00  11:00
Fractals workshop  HSH 206
See campus map for building locations
HSH = Huggins Science Hall, University Ave
PAT = Patterson Hall, University Ave
KCIC = KC Irving Centre, University Ave
BAC = Beveridge Arts Centre, Highland Ave

The Atlantic Universities Mathematics, Statistics and Computer Science conference
a Science Atlantic conference with major sponsor the
Atlantic Association for Research in the Mathematical Sciences.

Acadia University, October 23 - 25, 2015

Scientific Sessions
Abstracts are available online at https://scienceatlantic.ca/ocs/index.php/mscs/MSCS2015

Session A1 7:00pm - 8:00pm Friday HSH 10 ........ Blundon Keynote Lecture
James Joseph Sylvester on the 150th Anniversary of His Four Point Problem, David Nacin,
Department of Mathematics, William Patterson University

Session B1 8:20am - 9:20am Saturday BAC 237 ........ ACENET Advanced Research Computing
Outlier detection in time series, with applications to call centres, Tom Bennett, Department of
Mathematics and Statistics, Acadia University
Validating Tidal Models in the Bay of Fundy Using Surface Drifters, Kody Crowell, Department
of Mathematics and Statistics, Acadia University
Calibration and Validation of Tidal Models in the Bay of Fundy, Jonathan Smith, Department
of Mathematics and Statistics, Acadia University

Session B2 8:20am - 9:20am Saturday BAC 239 ........ Applications
Modelling spatially-aware synchronization for multiple flow pattern discovery, Dolores Arteaga
Revert, Geodesy and Geomatics Department, University of New Brunswick
Grid matching algorithm with applications to Linear Algebra, Zachary MacDonald, Department
of Mathematics and Computer Science, Saint Mary’s University
Stochastic Differential Equations and the application in financial mathematics: The Vasicek
Model and CIR Model, Fei Zong, Department of Mathematics and Statistics, University of Prince
Edward Island

Session B3 8:20am - 9:20am Saturday BAC 241 ........ Mathematics
Partial Functions and Categories of Partial Maps, Darien DeWolf, Department of Mathematics
and Statistics, Dalhousie University
Finiteness of Homological Filling Functions, Joshua Fleming, Department of Mathematics and
Statistics, Memorial University
Examining Distinctness of Tricycloids, Matthew Madill, Department of Mathematics and Statistics,
Dalhousie University

Session C1 9:40am - 10:40am Saturday BAC 244 ........ Sedgwick Keynote Lecture
From Programs to Program Spaces: Leveraging Machine Learning and Optimisation for
Automated Algorithm Design, Holger Hoos, Department of Computer Science, University of
British Columbia

Session D1 10:40am - 12:00pm Saturday BAC 237 ........ Computer Science
VirtualEyez: Developing NFC Technology to Enable the Visually Impaired
to Shop Independently, Maraim Alnfiai, Department of Computer Science, Dalhousie University
Generating Graphs with Graphi c, Rachel Bood, Jodrey School of Computer Science, Acadia University
Multi-modal learning using an unsupervised deep learning architecture, Mohammed Shameer
Iqbal, Jodrey School of Computer Science, Acadia University
Multiplayer Online Battle Arenas as a Platform for Human-Computer Interaction Research,
Nikita Volodin and Jason Wuertz, Department of Computer Science, University of Prince Edward
Island

Session D2 10:40am - 12:00pm Saturday BAC 239 ........ Statistics
Simulation Studies for Statistical Procedures: Why Can’t We Practice What We Preach?,
Hugh Chipman, Department of Mathematics and Statistics, Acadia University
An alternative method of ordered ANOVA under unequal variances, Sota Ichiba, Department
of Mathematics and Statistics, Acadia University
Comparison of the logistic regression model and Cox regression model, Faith Lee, Department
of Mathematics and Statistics, Memorial University
Generalized Confidence Intervals for Low-Dose Risk Assessment with nonquantal Data, Dewi
Tanasia Saputra, Department of Mathematics and Statistics, Acadia University

Session D3 10:40am - 12:00pm Saturday BAC 241 ........ Mathematics
Anisotropic Einstein-aether cosmological models, Alhulaimi Bassemah, Department of Mathematics and Statistics, Dalhousie University
Study and Research in Germany, Gerhard Dueck, University of New Brunswick, Fredricton
An updated Lagrangian method with error estimation and adaptive remeshing for very large
deformation elasticity problems: the three-dimensional case, Alexandre Pepin, Département
de mathématiques et de statistique, Université de Moncton
Global Existence and Boundedness of Solutions of a General Activator-Inhibitor Model,
Yurij Salmaniw, Cape Breton University, Department of Mathematics, Physics & Geology

Session E1 1:40pm - 2:40pm Saturday BAC 237 ........ Mathematics
Constructing a Solution: Moving Towards a Characterization for the Cop, Robber and
Decoy Game, Davita DesRoches, Department of Mathematics and Statistics, Acadia University
Chip Diffusion: a variation on the chip firing game, Finn Lidbetter, Department of Mathematics,
Mount Allison University
Searching Products of Graphs, Grace Power, Department of Mathematics and Computer Science,
Mount Allison University

Session E2 1:40pm - 2:20pm Saturday BAC 239 ........ Computer Science
Data Science: Unlocking the Data’s Secrets, Monica Wachowicz, University of New Brunswick

Session E3 1:40pm - 2:40pm Saturday BAC 241 ........ Statistics
A Beta-Distribution-Based-Hierarchical (BDBH) method on Mammal age distribution analysis, Entao Chen, Department of Mathematics and Statistics, Acadia University
A Method for Estimating Parameters for GP Model Fitting, Bill Kidney, Department of Mathematics and Statistics, Acadia University
Multiple imputation for Canadian charitable organization data, Yinduo Ma, Department of
Mathematics, Statistics & Computer Science, St. Francis Xavier University

Session F1 3:00pm - 4:00pm Saturday BAC 244 ........ Field Keynote Lecture
Phylogenic Estimation and Inference, Edward Susko, Department of Mathematics and Statistics,
Dalhousie University

Session G1 4:00pm - 5:00pm Saturday BAC 237 ........ Computer Science
Android App for Crop Yields Estimation Using Machine Learning Methods, Yong Hong Chen,
Jodrey School of Computer Science, Acadia University
Differentiating Between Sjogrens Syndrome and Dry Eye Disease using Data Mining Techniques, Xiaoying Deng, Department of Mathematics, Statistics & Computer Science, St. Francis
Xavier University
Agent-based Simulation-based optimization, Federico Mora, Department of Mathematics and Computer Science, Mount Allison University

Session G2 4:00pm - 5:00pm Saturday BAC 239 ........ Statistics and Mathematics
Trend Analysis: The Seasonal Mann-Kendall Test Approach, Elizabeth Abebe, Department of
Mathematics and Statistics, Acadia University
Birds on a Wire: The Mathematics of Collective Animal Motion Experiments, Aggie Hennessey, Department of Mathematics, Statistics & Computer Science, St. Francis Xavier University
Cordial Labelling of Closed Chains of Cycles and Turtles, Alice Lacaze-Masmonteil, Department
of Mathematics and Statistics, Acadia University

Session G3 4:00pm - 5:00pm Saturday BAC 241 ........ Mathematics
Global Dimensions of Endomorphism Rings for Modules over Invariant Rings of Finite
Matrix Groups, Brandon Doherty, Department of Mathematics and Statistics, University of New
Brunswick, Fredericton
Hypo-ellipticity of the Homogeneous Neümann Problem and the Poincaré Inequality, Becky
Hooper, Department of Mathematics, Physics, and Geology, Cape Breton University
Stern polynomials and generalizations, Hayley Tomkins, Department of Mathematics and Statistics,
Dalhousie University

Exploring Fractals: Topology, Dimension and Invariant Measures
9-11 am, Sunday October 25
Huggins Science Hall, room 206
What is a fractal? How can something be 1.58 dimensional? Is there a hidden order in chaos?
In this introductory and hands-on workshop you will learn the answers to these questions as you take the
first steps on an exploration of the mathematical world of fractal geometry and analysis.
The workshop will consist of three distinct but related modules covering
• Iterated function systems (the often simple maps used to create not-so simple fractals)
• Fractal dimensions (how can it make sense that an object has a dimension between one and two?)
• Invariant measures (chaotic behavior of a map or an iterated function system can be described by
invariant measures)
The presentations will be at the undergraduate level and no specific formal background is needed. All you
need is a curious mind and willing hands!
Coffee/tea and some snacks provided!
Organized by: Shafiqul Islam (UPEI), Franklin Mendivil (Acadia), Tara Taylor (St. FX) and the AARMS
CRG: IFS, Fractals, Invariant measures and applications

Presentation Abstracts (Alphabetical Order)
Trend Analysis: The Seasonal Mann-Kendall Test Approach
Elizabeth Abebe
Department of Mathematics and Statistics, Acadia University
Trend analysis has been extensively discussed over the past decade with the use of nonparametric methods
to ascertain whether trend exists in water quality data with seasonal effects over time. In this talk, we
will discuss the seasonal Mann-Kendall tau test for detecting monotone (upward or downward) trend.
We will show that the limiting distribution of this nonparametric test statistic is normally distributed
theoretically and by simulation.
VirtualEyez: Developing NFC Technology to Enable the Visually Impaired
to Shop Independently
Maraim Alnfiai
Department of Computer Science, Dalhousie University
VirtualEyez is a low cost mobile system that uses NFC tags (NTAG 203 tags) to help visually impaired
people shop in a grocery store. While the main purpose of this system is to provide visually impaired
people with more independence while grocery shopping, it could also be used by anyone to help them
navigate a store and obtain product information. The prototype was designed to check product availability, generate optimal directions to products, and provide product information. In this paper, we
will describe the VirtualEyez system and will discuss the results from a preliminary study where participants (visually impaired, partially impaired, and sighted) tried the prototype in a mocked grocery store.
Modelling spatially-aware synchronization for multiple flow pattern discovery
Dolores Arteaga Revert
Geodesy and Geomatics Department, University of New Brunswick
Synchronization is a collective phenomenon in nature that spontaneously emerges from the interaction
between living beings as well as non-living objects. Classical examples of synchronization are the
synchronous flashing of fireflies in the southeast of Asia or the synchronization of clock pendula. Modelling
a synchronization process is needed to study how the behavior of two or more beings or objects keeps
happening simultaneously for an extended period of time. This research takes a step forward in adding
the space dimension to a synchronization process. The research goal is to extend the Kuramoto Model for
describing the dynamics of synchronization of living beings or objects that are moving in a geographical
space with a non-uniform speed over time. We have defined a moving object as a phase oscillator in
a system and we have represented the interaction between oscillators using a graph representation. In
addition, different synchronization metrics have been adapted in order to model the spatial synchronization dynamics of each oscillator, the paths of spatial synchronization followed by the oscillators and the
spatial synchronization state of the whole system. We propose to apply our spatially-aware synchronization model for discovering multiple flows based on the synchronization process of vehicles on a road network.

Anisotropic Einstein-aether cosmological models
Alhulaimi Bassemah
Department of Mathematics and Statistics, Dalhousie University
We investigate a class of spatially anisotropic cosmological models in Einstein-aether theory with a
scalar field in which the self-interaction potential depends on the timelike aether vector field through
the expansion and shear scalars. We derive the evolution equations in terms of expansion-normalized
variables, which reduce to a dynamical system. We study the local stability of the equilibrium points of
the dynamical system corresponding to physically realistic solutions, and find that there are always ranges
of values of the parameters of the models for which there exists an inflationary attractor.
Outlier detection in time series, with applications to call centres
Tom Bennett
Department of Mathematics and Statistics, Acadia University
The use of call centres is essential for many customer-facing businesses. Any organization with a
sufficiently large customer base will likely require a call centre in order to effectively communicate with
their consumers. Typical examples of such communication are providing information, performing a service
or solving a technical problem. Since call centres can often receive thousands of calls every day, they
can be very expensive to run and to manage, both financially and in terms of time. Consequently, any
methods of automating or semi-automating any aspect of call centre management could reduce costs and
improve efficiency. Detecting outliers can help with management in a number of ways. For example, an
abnormally high average wait time might indicate under-staffing, or an unusually low number of calls may
suggest a problem with the phone lines. In this presentation, I will outline a distance-based approach to
outlier detection, as well as a novel approach using distribution testing.
Generating Graphs with Graphi c
Rachel Bood
Jodrey School of Computer Science, Acadia University
In Graph Theory, graphs are abstract representations to show relationships or connections between objects.
The connections are represented, visually, by lines (also known as edges) and the objects by vertices (also
known as nodes). Graph drawings are used frequently in documents and presentations to provide a visual
aid when describing correlations and relationships between objects. There are few tools available that
generate graph drawings.The tools are either too simple and provide few or no features to output a graph
drawing, or it is too powerful and complex for the average user. A program called Graphi c was created
to fill this niche. Graphi c is a simple, easy to use program that provides users with professional looking
graph drawings to fit all documents. This presentation will describe the creation of Graphi c, its features,
and contrast it with other graph drawing programs.

A Beta-Distribution-Based-Hierarchical (BDBH) method on Mammal age distribution
analysis
Entao Chen
Department of Mathematics and Statistics, Acadia University
Traditional wildlife population reconstruction methods rely on routine harvest tables as basic input, in
conjunction with auxiliary data to satisfy model identifiability. Instead of employing costly auxiliary
data (such as radio-telemetry survey), our BDBH model only necessitates population total abundance
estimates. Under the assumption of a stable age distribution, we employ a beta cumulative distribution
function (CDF) to approximate the age distribution (survivorship shape) of some wildlife species. Under
extensive Monte Carlo simulations, our survival-free BDBH model is shown to have accurate estimation
performance even when population involve age-specific survival rates. For data generated under a
stochastic version of the Leslie matrix, a widely-used wildlife population simulator, a modified BDBH
model with random effect can effectively capture the yearly fluctuation about the age distribution.
Furthermore, the BDBH model is able to capture age distribution curve even when population indices are
used instead of abundance estimates; though the estimates of harvest probabilities will be biased but their
order is preserved.
Android App for Crop Yields Estimation Using Machine Learning Methods
Yong Hong Chen
Jodrey School of Computer Science, Acadia University
A major problem in the agricultural and forestry fields is how to speed up the process of measuring
harvest. Farmers are unable to know the crop yields until they harvest, pack up and measure their crops
in use of manual mechanical equipment. Therefore, we wish to develop a smartphone application with
access to a cloud-based machine learning service that can estimate the amount of crops on the bush or
tree in order to facilitate the harvest-counting process. Relevant background on Android platform and
machine learning predictive models is reviewed. The development process of a mobile harvest-counting
system is presented as well. Currently, an Android application and a machine learning model for counting
blueberries in the fields have been built. The predictive model is tested on a set of images based on the
output estimates of blueberries along with a black and white density image that visualizes the distinction
between objects and their surroundings. It is shown that the model is capable of distinguishing blueberries
precisely from their surroundings in images of blueberry bushes and that images with a proper blueberry
size (near the ones used to train the model) would usually get a good approximation of actual count.
Simulation Studies for Statistical Procedures: Why Can’t We Practice What We Preach?
Hugh Chipman
Department of Mathematics and Statistics, Acadia University
When a new statistic, model, or learning algorithm is developed, simulation studies are often used to
examine sampling behaviour or other performance measures. These studies are experimental designs. Yet
the most common designs are, to put it politely, unsophisticated: either varying a single factor at a time,
or a time-consuming full-factorial study. On the analysis side, basic tools like ANOVA are often forgotten.
Instead, voluminous tables are presented! We demonstrate simple concepts from the design and analysis
of experiments. Such tools can do for statistical simulations what statisticians promise to other scientists:
save time and make efficient use of data.

Validating Tidal Models in the Bay of Fundy Using Surface Drifters
Kody Crowell
Department of Mathematics and Statistics, Acadia University
The Finite Volume Community Ocean Model (FVCOM) is used to generate accurate numerical simulations
of the tides in the Bay of Fundy in order to better predict the speed of the water in Digby Neck passages.
Knowing the model speed, we can calculate and predict the potential power generated by any in-stream
tidal turbines. To validate this model, the data was generated at a higher time-resolution within a smaller
time window and subsequently compared to experimental data using PySeidon, a python-based tidal
validation suite used for analysing FVCOM output. The experimental data was collected from a series of
surface drifter runs throughout the passages during ebb and flow tide. Although the model speed showed a
remarkable agreement in trajectory behaviour to the observed speeds, it was consistently shifted by some
bias, the origin of which is still under speculation. Plotting the cubed ratio of model and drifter speeds
within the passages suggested that the discrepancy could be caused by the model’s failure to capture
water motion at a lower speed. More work is needed to tune the FVCOM model in order to produce more
accurate simulations. Future developments include the possible use of a numerical drifter, which could
provide insight into the speed bias, generate an understanding of particle motion through passages, and
predict the interaction marine life might have with tidal turbines.
Differentiating Between Sjogrens Syndrome and Dry Eye Disease using Data Mining
Techniques
Xiaoying Deng
Department of Mathematics, Statistics & Computer Science, St. Francis Xavier University
To help clinicians identify which non-invasive medical tests can well determine whether a patient suffers
from Sjogrens Syndrome (SS) or dry eye disease (DE). Sjogrens syndrome disease is one of the most
common systemic rheumatic autoimmune diseases. It presents in eye care offices with symptoms of dry eye
(DE). The reason why it is important to differentiate two diseases is that misdiagnosing someone who has
primary SS (pSS) can be life threatening if it is left untreated and lead to an increased risk in developing
lymphoma. There are four statistical supervised learning tools implemented in this research, Classification
Trees, Random Forests (RF), Neural Networks (NNet) and Support Vector Machines (SVM). These are
all applied to the data set that has been accumulated from the University Health Network in Toronto for
over 10 years from October 1992 to July 2006. There do exist many missing values but they were imputed
using both rough and proximity imputations before fitting models. During the process of data analysis,
misclassification rates were calculated in order to compare the results and determine which one is the
relatively superior technique. Additionally, the Classification Trees was deemed the best technique in this
research, which achieved the lowest misclassification rate in differentiating the two diseases.
Constructing a Solution: Moving Towards a Characterization for the Cop, Robber and
Decoy Game
Davita DesRoches
Department of Mathematics and Statistics, Acadia University
This talk will discuss several variations of the game of cops and robbers in which a decoy robber has
been introduced. The variations under consideration differ in respect to the cop’s power to distinguish
between the robber and decoy. We will present a known characterization for the copwin set of the
first decoy variation (DCW1), and a construction, called the cloister construction, that is crucial in our
work toward characterizing the copwin set of the second decoy variation (DCW2). We will conclude by
drawing connections between the variations, identifying patterns and complications revealed by our results.

Partial Functions and Categories of Partial Maps
Darien DeWolf
Department of Mathematics and Statistics, Dalhousie University
This talk will motivate the study of partial functions: functions which are defined only on a subset of
their domain. Two different ways of formally treating partial functions will introduced, one of which will
be seen to be “better” in the sense that it fully generalizes to the definition of partially defined maps in
arbitrary categories.
Global Dimensions of Endomorphism Rings for Modules over Invariant Rings of Finite
Matrix Groups
Brandon Doherty
Department of Mathematics and Statistics, University of New Brunswick, Fredericton
The global dimension of a ring is defined as the maximum length of projective resolutions of modules
over the ring. In this talk, I first discuss background material concerning projective resolutions and
Auslander-Reiten quivers. This is followed by discussion of a method, developed by Iyama and Wemyss
(2010), which can be used to compute global dimensions of endomorphism rings of finitely generated
Cohen-Macaulay modules over the invariant rings of certain finite matrix groups. This method uses a
numbering scheme on the vertices of the universal cover of the invariant ring’s Auslander-Reiten quiver to
compute approximations of a CM module’s indecomposable summands, whose maximum length is equal
to the global dimension of the modules endomorphism ring. Results obtained after implementing the
algorithm in Sage are also discussed. The algorithm is then used to prove a theorem guaranteeing the
existence of modules over a ring whose endomorphism rings have specific finite global dimensions, based
on a condition which the rings AR quiver must satisfy.
Study and Research in Germany
Gerhard Dueck
University of New Brunswick, Fredricton
Germany has a plethora of funding opportunities for students at all levels, as well as for faculty members.
In this presentation, research and study opportunities in Germany will be listed. Particular emphasis will
be placed on how to find a good match for a visit in Germany. Some of the search tools will be presented.
The funding opportunities will be explored and hints on where to find additional help will be given. The
services of DAAD (German Academic Exchange Services) will be explained.
Finiteness of Homological Filling Functions
Joshua Fleming
Department of Mathematics and Statistics, Memorial University
Given a space, its isoperimetric function ∆(`) provides the most efficient upper bound on the area
required to fill an arbitrary closed curve of length `. For example, the Dehn function of the Euclidean
plane is a quadratic polynomial. Homological filling functions are generalizations of the more traditional
isoperimetric functions They provide the most efficient upper bound on the size of fillings of n-cycles of
size at most ` by (n + 1)-chains. It is known that under certain standard conditions on a space, its filling
functions are finite valued. Arguments in the literature detour through non-trivial homotopical machinery.
We present an algebraic generalization of filling functions. We use these notions to provide an algebraic
and simpler proof that the homological filling functions are finite valued under the standard conditions.
The talk will describe the project and state our result.

Birds on a Wire: The Mathematics of Collective Animal Motion Experiments
Aggie Hennessey
Department of Mathematics, Statistics & Computer Science, St. Francis Xavier University
The collective behavior of animals often gives rise to a distinct pattern of organization. Whether a
herd of cattle making their way through a gate, or a flock of birds in flight, the manner in which each
individual interacts with each other is an important biological question. To study this behavior, data
on the actual movement of these animals is necessary yet this proves to be quite difficult, especially in
three dimensions. Here, we consider an experimental framework to study the mechanisms of interactions
that removes the spatial complexity: birds organizing on a wire (i.e., in one dimension). In this talk, I
discuss the mathematics underlying this data-driven project, converting time-series of raw images into
a dynamic description of spatial arrangement of individuals. This process includes basic trigonometry
to correct for horizontal and vertical perspective distortions, then interfacing with MATLAB to perform
image processing to identify individual birds in successive frames through time. I will conclude the talk
with a discussion of what this data will tell us: spacing preferences of birds, mechanisms of interaction
(topological versus metric), reaction to disturbance, and travelling wave phenomena along the group. To
the extent that one-dimensional behavior carries over to higher-dimensional groups, our work should lend
insight into the more complex collective organizations observed in nature.
Hypo-ellipticity of the Homogeneous Neümann Problem and the Poincaré Inequality
Becky Hooper
Department of Mathematics, Physics, and Geology, Cape Breton University
This talk will discuss a relationship between hypo-ellipticity and the Poincaré equality for the homogeneous
Neümann problem for a second order operator in divergence form. In particular, I will demonstrate that
the existence of a bounded weak solution satisfying a hypo-elliptic estimate allows one to prove a Poincaré
inequality for smooth functions.
From Programs to Program Spaces: Leveraging Machine Learning and Optimisation for
Automated Algorithm Design
Holger Hoos
Department of Computer Science, University of British Columbia
In recent years, there has been a significant increase in the use of automated algorithm design methods,
notably automated algorithm configuration techniques, across many areas within artificial intelligence,
operations research and beyond. These methods are based on cutting-edge machine learning and
optimisation techniques and, in many cases, have prompted advances in those areas. In this presentation,
I will give an overview of these automated algorithm design methods and introduce Programming by
Optimisation (PbO), a principled approach for developing high-performance software based on them. I
will explain how PbO can fundamentally change the nature of software development and give examples
for its successful application from a range of prominent problems, including propositional satisfiability,
mixed integer programming and machine learning classification. I will also discuss how PbO can be used
to not only to obtain performance-optimised software for particular use cases, but to automatically create
effective parallel algorithms from sequential sources.

An alternative method of ordered ANOVA under unequal variances
Sota Ichiba
Department of Mathematics and Statistics, Acadia University
Ordered one-way analysis of variance (ANOVA) has drawn a lot of research. Its test procedure differs
from unordered one-way ANOVA as it needs to detect not only the difference in mean, but also whether
the means follow monotonic restriction. Welch trend test, proposed by Roth (1983) is a ordered test
based upon Welch unordered test by Welch (1953) which allows unequal variances across the treatments.
However, it is pointed out that WT test has inflated type one error than its nominal p-value. We propose
an alternative test for ordered one-way ANOVA which employs parametric bootstrap method similar to
Krishnamoorthy et al. (2007) in order to have well controlled type-I error.
Multi-modal learning using an unsupervised deep learning architecture
Mohammed Shameer Iqbal
Jodrey School of Computer Science, Acadia University
As humans, we learn by associating the information we receive through different sensory channels like
vision and hearing. To build an intelligent system that can learn in a way similar to humans, it is necessary
for the system work with multiple modalities. We develop an unsupervised Deep Learning Architecture
(DLA) that is capable of learning from multiple modalities and associating them with each other. The
Deep Believe Networks (DBN) use several layers of Restricted Boltzmann Machines to learn hierarchical
features of the data for each channel. DBNs have achieved state-of-the-art results in many fields, such as
image classification and speech recognition. However, most use only one modality, like image or audio,
and fewer efforts have been made to build a system that can handle multiple modalities. There are two
obstacles to overcome: the dominance of one modality over all others, and the ability to scale to more than
just two modalites. The multi-modal DBN that we develop uses a variation of the back-fitting algorithm.
This allows the system to scale linearly in the number of modalities and to equalize the impact of each
modality so as to create appropriate features at the top-most associative level for all channels. The system
tested has four modalities: image, audio, classification and motor. The DLA learns to associate features
of all four modalities and is able to successfully reconstruct the remaining modalities when presented with
as few as one modality.
A Method for Estimating Parameters for GP Model Fitting
Bill Kidney
Department of Mathematics and Statistics, Acadia University
The Bay of Fundy is a body of water located between Nova Scotia and New Brunswick and is home to
the highest and lowest tides in the world. The flow of such large volumes of water creates the potential to
generate significant amounts of energy by harvesting this tidal power using in-stream turbines.
In order to identify the optimal locations to deploy turbines, numerical models such as FVCOM are very
good methods for predicting the potential power surface of a the Bay of Fundy, however they can be quite
computationally expensive. Gaussian Process (GP) models provide us with a way of creating surrogate
models for FVCOM, estimating the potential power surface with much less computational expense. In
order to fit the best GP model, certain parameters must be either known or estimated. Included among
these parameters are parameters which can be interpreted as representing the amount of correlation
between points in the water along each dimension of the surface that is to be predicted. The aim of this
research is to refine the process by which these parameters are estimated so as to produce more reliable
surrogate GP models.

Cordial Labelling of Closed Chains of Cycles and Turtles
Alice Lacaze-Masmonteil
Department of Mathematics and Statistics, Acadia University
A relaxation of harmonious and graceful labelling, cordial labelling is a binary vertex labelling that was
first introduced by I. Cahit. Consider a graph G with vertex set V and edge set E. For e=(u,v), where
u,v ∈ V and e ∈ E, we let a binary function f induce an edge labelling f ∗ such that f ∗ (e)=|f (u) − f (v)|
. For i ∈ {0, 1}, we let v(i) and e(i) denote the number of vertices and edges in G with label i under f
and f ∗ respectively. A function is cordial if |v(0) − v(1)| ≤ 1 and |e(0) − e(1)| ≤ 1. A graph is cordial
if it allows cordial labelling. In this talk, we begin by investigating the cordiality of a closed chain of
n Cm . This is followed by the introduction of a new class of graph, turtles, whose cordiality we also
investigate. Furthermore, using a set of conditions unique to cordial labelling, we identify cases under
which our respective classes of graphs are not cordial. Emphasis is put around the construction of cordial
functions for our respective classes of graphs. Our discussion also revolves around the idea of using graph
decomposition as an effective strategy when defining cordial functions.
Comparison of the logistic regression model and Cox regression model
Faith Lee
Department of Mathematics and Statistics, Memorial University
In some epidemiological studies, the response measurement of interest is the time to occurrence of an event;
however, the model of choice is the logistic regression model. In logistic regression model, the response
variable is binary unlike survival regression models such as Cox model, where the response variable is
the time-to-event.This talk aims to show that the logistic regression model and the Cox model may yield
different results based on an application of a real data. A study conducted by Caplehorn and Bell in 1991
explored the use of methadone in a cohort of 238 heroin addicts, who were enrolled in either one of the
two clinics (Clinic 1 or 2) offering methadone maintenance treatment. The two clinics differ in their live-in
policies for patients and we would like to investigate which clinic is better at retaining individuals. The
logistic regression model was used to assess the association of type of clinic with treatment cessation. Only
the type of clinic and level of drug dose were obtained as associated with treatment cessation. The Cox
regression model was used to study the effect of the type of clinic on the retention time of the clinic while
adjusting for other significant factors, level of drug dose and prison record. Results from the Cox model
with time-varying effects revealed no significant difference between the two clinics in retention times in
the first 300 days after admission, but Clinic 2 tends to have longer retention times after 300 days.
Chip Diffusion: a variation on the chip firing game
Finn Lidbetter
Department of Mathematics, Mount Allison University
Consider any finite simple graph. To each vertex we will assign a number of counters, or chips. We
then apply a stepwise process where at each step every vertex with more chips than a vertex that it
is adjacent to will send one of its chips to that adjacent vertex. We apply this rule to every vertex
of the graph simultaneously and repeat this process indefinitely. We will see that a curious property
that arises from this process is that it seems to be that for any finite simple graph and any initial
assignment of chips, we will reach a configuration of chips on the graph where the chips will either
move back and forth between two configurations (a cycle of configurations with period 2) or we reach
a configuration where every vertex has the same number of chips. The progress that has been made
on working towards this property will be explored, including results showing that for any initial configuration of chips on some particular graph classes, the configurations will eventually go to some finite period.

Multiple imputation for Canadian charitable organization data
Yinduo Ma
Department of Mathematics, Statistics & Computer Science, St. Francis Xavier University
Recently, charitable organizations have attracted a lot of attentions from governments and the public. As
a critical sector affecting social welfare and harmony, charities have always been a hot topic in public life.
The first available Canadian Charitable Organization data provide structural and financial information
of charities from years 2003 to 2009. However, this data set has a huge amount of missing values, which
is a challenge for any data mining technique. In this research, we attempt to impute 2008 charity data
with multiple regression imputation, then implement Decision Tree algorithm to the imputed data. By
comparing misclassification rates from the multiple regression imputation and the rough imputation (i.e.
mean/mode imputation), we want to discover whether multiple regression imputation can reduce the
misclassification rate.
Grid matching algorithm with applications to Linear Algebra
Zachary MacDonald
Department of Mathematics and Computer Science, Saint Mary’s University
We develop algorithms for solving a problem of matching sparse sets of 1,-1 on large grids and describe
how such solutions can correspond to fast matrix multiplication algorithms, specifically with 3x3 matrices,
with investigations into 2x2 matrices as well.
Examining Distinctness of Tricycloids
Matthew Madill
Department of Mathematics and Statistics, Dalhousie University
Tricycloids are parametric curves composed of three circles all being traced at different speeds. We looked
at all the cases of tricycloids in order to determine if there was a set of parameters, a triplet of natural
number coefficients inside the arguments of the sine and cosine terms, that would result in each case being
distinct. After some trial and error, we discovered that there were three cases where two of the three
curves were seemed to be always congruent. Then, in order to show that there was not set of parameters
that resulted in all cases of tricycloids being distinct, we examined each possible set of parameters. We
were then able to show that, of the three cases we were focusing on, two of them were congruent for each
set of parameters and so we were able to conclude that there is no set for which all cases would be distinct.
Agent-based Simulation-based optimization
Federico Mora
Department of Mathematics and Computer Science, Mount Allison University
It is often the case that computer simulations are used not only to understand a complex system but also to
find optimal inputs to it. Optimization algorithms tailored to simulations are common in the literature but
treat a diverse group of underlying mathematical and computational models uniformly. One of these types
of models, agent-based models, poses particularly challenging problems to optimization algorithms. In
recent years, computing power has made agent-based models more feasible, and therefore popular, opening
up the study of simulation-based agent-based model optimization. In this presentation I will introduce
agent-based models, the problems they pose to optimization algorithms, and one particular algorithm
that performs well under these circumstances. The presentation will be guided by a case study involving
the optimal price choice for a firm with one product in a discrete-time competitive market over two periods.

James Joseph Sylvester on the 150th Anniversary of His Four Point Problem
David Nacin
Department of Mathematics, William Patterson University
Given four points thrown randomly, when is one of the four contained in a triangle made by the
other three? This question was perhaps asked a bit too early, but as with many things, Sylvester was
ahead of his time. The basic ideas in the difficulties that arose helped people ask the right questions
for the development of Probability as a subject. In this talk we will discuss the life of this very unusual mathematician and then talk about this and other problems that he worked on throughout his career.
An updated Lagrangian method with error estimation and adaptive remeshing for very
large deformation elasticity problems: the three-dimensional case
Alexandre Pepin
Département de mathématiques et de statistique, Université de Moncton
The use of the finite element method is quite widespread for the analysis of large deformation problems,
notably in the field of pneumatics where numerical simulation is used to improve and accelerate the
design of new tires. In this case and in many others, good numerical methods are essential. Industrial
partners expect accurate, efficient and robust methods, and all of this preferably at a low computational cost. In this presentation, we therefore present an updated Lagrangian method where the
error is estimated and adaptive remeshing is performed in order to reach high level of deformations
while controlling both the accuracy of the solution and mesh distortion. A continuation method will
be used to automatically pilot the complete algorithm including load increase, error estimation, adaptive remeshing and data transfer. A number of three-dimensional examples will be presented and analyzed.
Searching Products of Graphs
Grace Power
Department of Mathematics and Computer Science, Mount Allison University
Suppose you had some contaminated network, and wished to clear that network of the contaminant. How
can you do this in the most efficient way possible? The edge-searching model considers the idea of using
searchers to move throughout a network, following a systematic search strategy, to clear that network of
some intruder or contaminant. Upper and lower bounds for the search number of the Cartesian product
of two complete graphs, via pathwidth, will be discussed, along with other small results and applications.
Global Existence and Boundedness of Solutions of a General Activator-Inhibitor Model
Yurij Salmaniw
Cape Breton University, Department of Mathematics, Physics & Geology
This talk will discuss the global existence and boundedness of a general activator-inhibitor model with
zero Dirichlet conditions. This model originally emerged in the study of pattern formation in biology and
is mathematically interesting due to the singular nature near the boundary. Additionally, this is a difficult
problem to solve due to the lack of variational structure or a priori estimates.

Generalized Confidence Intervals for Low-Dose Risk Assessment with nonquantal Data
Dewi Tanasia Saputra
Department of Mathematics and Statistics, Acadia University
Piegorsch et al (2005) proposed five approaches to construct simultaneous confidence bounds for low-dose
risk assessment with nonquantal data and they recommended Akahira’s Cornish-Fisher expansion method.
In this talk, we propose to use generalized confidence intervals to construct simultaneous confidence
bounds for low-dose risk assessment. We use a real data example to illustrate the new method.
Calibration and Validation of Tidal Models in the Bay of Fundy
Jonathan Smith
Department of Mathematics and Statistics, Acadia University
The purpose of this project was to analyze the results of the Finite Volume Community Ocean Model
(FVCOM) on modelling the tides within various passages in the Bay of Fundy. Furthermore, the model
was calibrated via a number of adjustable model parameters in order to agree with collected ocean data.
An optimization scheme and scoring method were developed in order to effectively perform this calibration.
The calibration method is fairly successful in improving model performance at important tidal sites.
Improved accuracy for data will allow for more reasonable power estimations to be made.
Phylogenic Estimation and Inference
Edward Susko
Department of Mathematics and Statistics, Dalhousie University
The past few decades have seen an enormous increase in the availability of biological sequence data.
Sequences of amino acids or DNA corresponding to a gene or set for genes, and common to a large group
of species, can be aligned so that differences across species in nucleotides at a given position in a gene are
likely a consequence of evolutionary events. Thus such data can be used to infer evolutionary relationships
between species. From a statistical perspective, the problem is unusual with data that can be considered
as discrete multivariate data of a high-dimension, and with an unusual parameter space of evolutionary
trees. I will provide an overview of the models and methods used to estimate trees. Due to the unusual
nature of tree-space, testing whether there is significant evidence for evolutionary relationships is a
particularly challenging problem. I will explain some of the reasons for the difficulties and some of the
current approaches to drawing inferences.
Stern polynomials and generalizations
Hayley Tomkins
Department of Mathematics and Statistics, Dalhousie University
We investigate divisibility and irreducibility results for Stern polynomials, a simple but interesting
recurrent sequence of polynomials with integer coefficients. In doing so we examine current conjectures,
overview known results, and obtain new relations. We then consider a generalization, forming an explicit
representation and expanding known identities for the Stern polynomials. Throughout our explorations
we see connections with well-known ideas such as binary weight, the Sierpinski triangle, and Chebyshev
polynomials of the second kind.

Multiplayer Online Battle Arenas as a Platform for Human-Computer Interaction Research
Nikita Volodin and Jason Wuertz
Department of Computer Science, University of Prince Edward Island
In this talk we introduce research into Multiplayer Online Battle Arenas (or MOBAs), a relatively new
genre of video game that is distinct in its extremely high-paced action and reliance on tight coordination
between teammates. One MOBA in particular, DOTA 2, is a professionally played e-sport, where
competitors practice for hours a day, make game plans with their teammates, and play in front of
thousands of paying spectators for large cash prizes. DOTA 2 also gives public access to millions of
detailed game replay logs and thousands of online videos, providing researchers with unique opportunities
to retrospectively examine player behaviour to address a number of research questions. For example: How
do team communication functionalities allow a team to successfully coordinate? How can individual player
behaviours be retrospectively analyzed to, for example, classify players and teams by their play style, or
to create new AIs for in-game bots? Exploring these questions will not only inform the future design of
MOBAs, but also provide lessons for other types of software. For example, studies about teamwork can be
applied to the design of groupware, such as collaborative document editors; and, analyzing game behaviour
can lead to new machine learning or visual analytics techniques. In this talk we will highlight two specific
research projects that will start to explore MOBAs as an interesting new platform for human-computer
interaction research.
Data Science: Unlocking the Data’s Secrets
Monica Wachowicz
University of New Brunswick
In the Data Science world, we expect demand for deep analytical talent could reach 50 to 60 percent
in 2020. Developing deep analytical skills requires an intrinsic aptitude in engineering, statistics, and
computer science for starters, and then takes years of training. The talk will survey state-of-the-art topics
in Data Science, looking at data harvesting in the Internet of Things era, data storage and processing,
extracting patterns from structured data and unstructured data, and visualization of large volumes and
variety of data at a global scale as never seen before. Turning to a geographic profile of where big data are
stored, North America and Europe together lead the pack with a combined 70 percent of the global data
being generated today. Both developed and emerging markets are expected to experience strong growth
in data storage and, by extension, data analytics at rates of anywhere between 35 and 45 percent a year.
Yet we do not know how people will interact with this emerging data-driven world and what will be its
impact on the foundations of our society.

Stochastic Differential Equations and the application in financial mathematics: The Vasicek
Model and CIR Model
Fei Zong
Department of Mathematics and Statistics, University of Prince Edward Island
The stochastic process is a course taken by graduate student in Statistics Department. In the presentation,
I will review the background knowledge, including the stochastic calculus and probability space and then
look into the two basic model in financial mathematics. They are used to predict the future stock price
and calculate the interest rate in a fluctuate financial market. The presentation shows that the connection
between statistics and financial mathematics while providing various examples regarding the applications.
Besides, I will demonstrate the stochastic process using the Brownian Motion, which is familiar for all
science student. As for the ito integral, I will introduce from the basic one, Riemann integral and lead to
the one we will talk about. And I will also talk about my future plan in the presentation since I have only
started the program from the start of this semester. There are still lots of work to be done. I will try to
prove the two models and find the parameters using minilab in the future. And during the presentation, I
will focus on demonstrating the application regarding the bond price. Examples will be given to make it
understandable for the audience.
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