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Decision Sciences Institute

The Decision Sciences Institute is a professional society dedicated to the development and
application of quantitative and behavioral methods to administrative problems. Membership
includes representatives from most of the functional areas of business. Through its journals,
Decision Sciences and the Decision Sciences Journal of Innovative Education, along with
national, international, and regional meetings, and other activities, the Decision Sciences
Institute serves as a vehicle to advance and disseminate the theory, application, pedagogy, and
curriculum development of the decision sciences.

Jacksonville, FL

Jacksonville or Jax, as locals call it, is in Northeast Florida. On land, Jacksonville is home to
the largest extensive urban park system in the nation, with 10 state and national parks. It
has eclectic museums, historic neighborhoods, creative coastal cuisine, delicious craft
beer, and vibrant street arts scene. The "River City by the Sea" boasts more than 20 miles
of wide and uncrowded beaches, close to 40 miles of the tranquil Intracoastal Waterway
canal, and the longest stretch of the beautiful St. Johns River. It’s Easier Here!
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1. Columbus State University, 2. Davis & Associates CPA
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XxXXiii

830

831

832

833

834

835

836

837

838

839

840



Southeast Decision Sciences Institute 2022

Incorporating Drones in Humanitarian and Healthcare Delivery Logistics
Dr. Emre Kirac!
1. Christopher Newport University

Key Supply Chain Management Components & Challenges for USA: Perspectives from Recent Studies
Dr. Matthew Waritay Guah'

1. South Carolina State University

Last Mile Delivery by Air: A Changing Paradigm
Dr. david swanson!, Dr. Nathan Kunz !, Dr. Chris Baynard !, Dr. Robert Richardson !
1. UNF

Operational Response to Market Entry
Dr. Ata Karbasi', Dr. Mark Hanna 2

1. Valparaiso University, 2. Georgia Southern University
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Dr. Matthew Jenkins!

1. East Tennesse State University

Supply chain resilience and firm innovativeness: an empirical investigation
Dr. Sergey Ponomarov®
1. The Citadel

Technology Planning in the Hospitality Industry
Dr. Jin Fang?, Dr. Fariborz Partovi 2
1. Clark University, 2. Drexel University
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Dr. Jim Mirabella®, Dr. Wendy Gillis *

1. Jacksonville University
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tional Performance Improvement of Firms: An Empirical Study

Dr. ABIRAMI RADHAKRISHNAN !, Dr. Sanjay Bapna®, Dr. Gregory Ramsey !, Mr. David Burton 2

1. Morgan State University, 2. Diverse Manufacturing Supply Chain Alliance

Traveling Salesman Problem with Location-dependent Time-varying Profits and without a Depot Condition:
Case of Grocery Delivery Service
Dr. Haibo Wang!

1. Texas A&M International University

XXXIV

841

842

843

844

845

846

847

848

849

850

851



Southeast Decision Sciences Institute 2022

Sustainability, SCM, Quality Management, Logistics, Hospitality, Recreation and Sports
- Papers
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1. South Carolina State University
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Prof. Markus Gerschberger?, Prof. Christoph Bode 2, Prof. Scott Ellis 3, Prof. Franz Staberhofer *
1. Josef Ressel Center for Real-time Value Network Visibility at University of Applied Sciences Upper Austria andGeogia Institute of

Technology, 2. University of Mannheim, 3. Georgia Southern University, 4. University of Applied Sciences Upper Austria, Logistikum
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Dr. Hadi Farhangi®, Ms. Karen Perez >

1. Savannah State University, 2. Amazon
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1. Nova Southeastern University
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A Comparison of Machine Learning Models to Predict
Customers’ Cross-buying Decisions

Oral Presentation

Dr. Mehmet Kilinc !, Mr. Robert Rohrhirsch’
1. Le Moyne College

Cross-buying, which refers to the purchase of additional products or services from the same firm, provides higher
customer lifetime value. Predicting a customer’s cross-buying decision correctly helps companies to identify and
target the right customers for marketing efforts. In this study, we compare different machine learning algorithms
to predict existing customers’ cross-buying decisions in the financial industry (i.e., opening a checking account).
Our dataset includes 100,000 customers and their demographics, transactions, payments, and the bank’s marketing
efforts. We handle the imbalanced classes and the missing values in the data pre-processing phase. Then, we
perform hyper-parameter optimization with cross-validation in the training phase and evaluate the models with
different performance metrics.
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A DATA ENVELOPMENT ANALYSIS FOR PERFORMANCE
EVALUATION OF COMMUNITY BANKS

Oral Presentation

Dr. Jun Huang ', Dr. Wei Wang ?, Dr. Haibo Wang 3
1. Angelo State University, 2. Chang’an University, 3. Texas A&M International University

Data Envelopment Analysis (DEA) is an analytical method for evaluating relative efficiency within a group of ho-
mogeneous decision-making units (DMS). This paper concerns with the operational efficiency and productivity of
community banks in USA. After analyzing the characteristics of community banks, we present a slacks-based mea-
sure (SBM) model for DEA to analyze 3171 community banks. The model uses an additive structure with inputs,
outputs, and links to reveal a comprehensive structural measure of bank development. There are undesirable
inputs and outputs as well as desirable inputs and outputs with links connecting between inputs and outputs. In-
dicators in different dimensions are allocated across this system after being assigned to either inputs or outputs in
the structure. Besides comparing the differences between community banks and non-community banks, we also
investigate the black box of relative efficiency. We assess the internal effects such as bank size and business lines
on the relative efficiency of community banks. Using the Census regions and divisions data, we assess the external
effects of geographic regions at county level including unemployment, household income and house market value.
The result shows that there are significant effects of these internal and external factors on community bank effi-
ciency. This article sheds new light on the exploration of models attempting to integrate a clear structure into the
bank development process to reflect the internal and external interactions among the different stages of operation.
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A NETWORK SCIENCE APPROACH FOR STOCK PERFORMANCE

Oral Presentation

Dr. Elie Alhajjar !, Mr. Oscar Morales *

1. United States Military Academy

Stock markets generate huge amounts of data, which can be used to construct the network reflecting the market’s
behavior. The dynamics of the stock market are of great importance to research from different fields of study. In
this paper, we apply network science techniques to the stock market to find insights about a stock’s performance.
Based on data of stocks over one year captured as daily time series, combined with network centrality measures,
our analysis reveals a correlation between the position of a stock in the network and its performance over a period
of time.
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AN INTEGRATED RECOMMENDER MODEL: RECOMMENDING
FUNDRAISERS TO DONORS IN ONLINE DONATION-BASED
CROWDFEUNDING

Oral Presentation

Ms. Mingyan Xu ', Dr. Yuanfeng Cai*
1. Baruch College, CUNY

Donation-based online crowdfunding success has attracted extensive research attentions given its societal impor-
tance. In each donation-based crowdfunding platform, there is enormous number of fundraisers and donors. Intu-
itively, it is important for the fundraisers to understand how to get funded. But for each donor, it is also critical to
know how to locate a fundraiser. However, limited research has been conducted to help donors locate fundraisers
from a large number of candidates. Inlight of the recommender systems studies in e-commerce literature, this study
aims to understand the recommendation feasibility for donors in donation-based online crowdfunding platform to
cope with the information overload challenge in the digital context. In this research, we propose an integrated rec-
ommender model which focuses on the donation traces as well as the platform-accessible information. Although a
few prior studies have adopted social information to assist in recommendation performance in online crowdfund-
ing context, we are novel in measuring the participants’ similarity from the platform-based homophily features
rather than relying on any third-party social login information. We aim to effectively recommend fundraisers to
donors so as to increase the fundraising success in donation-based crowdfunding platforms.
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AUTOMATED FRAUD DETECTION OF ONLINE TRANSACTIONS
USING MACHINE LEARNING

Oral Presentation

Dr. Bahram Alidaee !, Dr. Haibo Wang ?, Dr. Wendy Wang >, Dr. Yi Liu *
1. University of Mississippi, 2. Texas A&M, 3. Trident University International, 4. University of Massachusetts, Dartmouth

E-commerce requires credit card companies to detect fraudulent online transactions in real time. However, most
spurious activities are uncovered afterwards. Such delay occurs since the existing fraud detection methods mostly
rely on static data instead of real time data, so the prediction models that these methods based on can only analyze
data after transactions are complete. The existing systems encounter highly unbalanced data because most trans-
actions in real life are authentic, and the fraudulent ones are rare. With each attribute of fraudulent transactions
often falling within the confidence interval of normal distribution, the fraudulent transactions (anomaly data point)
are difficult to detect. This study proposes a new data structure and solution framework to address such detection
delay - using quantum annealing solvers to identify online fraudulent transactions. The integration of quantum
computing capabilities and machine learning on data analytics will assist credit card companies to achieve the
much-desired real time fraud detection. The two key components in our study are data processing and solution
framework using machine learning methods such as SVM. The results of applying this novel approach, along with
the benchmarking of using a traditional approach on very large online transaction data are reported in this study.




Southeast Decision Sciences Institute 2022

BIG DATA & BUSINESS ANALYTICS-ENABLED DYNAMIC
CAPABILITIES TO LEVERAGE INNOVATION: AN EMPIRICAL
STUDY OF DEVELOPING AND VALIDATING SCALE MEASURE

Oral Presentation

Dr. Adilson Yoshikuni®, Dr. Rajeev Dwivedi *

1. Mackenzie Presbyterian University, 2. Eastern Washington University

This study shows a scale developed and validated based on the Dynamic Capabilities Theory (DCT) of the organi-
zation which emphasizes a firm’s ability to sense, seize and transform capabilities to leverage innovation to attend
business environmental challenges enabled by big data and business analytics (BDA). The BDA-enabled dynamic
capabilities are defined as second-order ordinary capabilities combined with IT resources and strategic manage-
ment practices, to leverage innovation. The statistic test of convergent and divergent validity through PLS-SEM was
realized at 191 U.S. firms with 12 attributes related to sensing, seizing, and transforming dimensions. The findings
demonstrated that BDA-enabled dynamic capabilities can be a viable alternative to measure the IT-business value
to leverage innovation, contributing to filling novel knowledge of IS and strategic management literature.
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Binary Programming for Student Semester Scheduling

Oral Presentation

Dr. Hadi Farhangi®

1. Savannah State University

Program map is a semester-by-semester coursework of students and this work evaluates the program map of the
Global Logistics program at Savannah State University. Furthermore, it schedules the semesters of students in the
program. Accounting for restrictions such as prerequisites, semester offering, maximum number of courses per
semester, etc., a binary programming model is developed to evaluate the program map and schedule students’
semesters. The model can also be used for advising, in which, the rest of students’ semesters will be planned given
the courses they already passed. The analysis of solving the resulting model shows that it can evaluate the program
map and successfully schedule the students’ semesters.
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Class Imbalance with CKD data

Oral Presentation

Mr. Rashawn Edwards !, Dr. Kaye McKinzie !, Dr. Mike Ellis *

1. University of Central Arkansas

Data sets used for binary classification are often imbalanced with respect to the classes to be predicted. This is a
concern when working with medical data since most serious conditions occur in a small portion of the population.
If care is not taken, the majority class, which dominates the data, can overwhelm the less frequently occurring mi-
nority class in the resulting model. For example, a model that always predicts “no condition” leads to a prediction
accuracy of over 99% when the minority class represents less than 1% of the data. While 99% accuracy seems im-
pressive, it is a model that is a dismal failure since the goal of the model is to classify the minority class successfully.
One such medical data set where we see these imbalance issues deal with chronic kidney disease (CKD). This study
applies four sampling methods to address the class imbalance issue while building a model to predict the minor-
ity class of patients with CKD. The sampling methods used are under-sampling, over-sampling, Synthetic Minority
Oversampling Technique (SMOTE), and Adaptive Synthetic Sampling (ADASYN).

Under-sampling, a common method used for class imbalance, involves the reduction of the majority class to the
same amount of data as the minority class. However, one concern with under-sampling is that the method is data
inefficient since it may delete data containing class boundary information. Over-sampling is another method com-
monly used with imbalanced datasets to avoid the loss of important data. With over-sampling, the minority class
will be copied until its size is more in line with that of the majority class. A potential issue with over-sampling is that
it may result in a predictive model that overfits the minority class since the same data points will appear repeatedly.
Rather than simply copying data, SMOTE generates new synthetic examples in the minority class that are similar
to the existing data. The ADASYN technique also creates new synthetic examples but adds an adjustment for the
homogeneity of the neighborhood surrounding existing minority data points.

The results obtained applying these four methods will be analyzed using descriptive statistics, scatterplots for the
numerical variables, and bar plots for the categorical variables. The goal is to determine which method (or methods)
better represent the data without introducing bias and maximizing the use of the data set.
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Conjecturing for Discovery of Patterns for Multi-class
Classification

Oral Presentation

Prof. Paul Brooks ', Prof. David Edwards , Prof. Craig Larson’, Dr. Nico Van Cleemput *

1. Virginia Commonwealth University, 2. Ghent University

Modern machine learning methods are designed to exploit complex patterns in data regardless of their form, while
not necessarily revealing them to the investigator. Here we demonstrate situations where modern machine learning
methods are ill-equipped to reveal feature interaction effects and other nonlinear relationships. We propose the use
of a conjecturing machine that generates and presents feature relationships in the form of bounds for numerical
features and boolean expressions for nominal features. We discuss how the method can be adapted for use in a
multi-class classification setting.
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Development of a Regular Expression Method to Facilitate
Reading of Financial Disclosures during the COVID-19 Pandemic

Oral Presentation

Dr. Kevin Pan ?, Mr. John Brody Cantrell ', Mr. Eli Breece’
1. Samford University

Public companies in the United States companies can file voluntary financial disclosures throughout the year. There
can be many financial disclosures in a short period of time, such as during the onset of the COVID-19 pandemic, and
it can take many hours for humans to read the disclosures accurately. In this study, we develop a computer program
using a regular expression method to facilitate the reading of financial disclosures more automatically. Specifically,
the program identifies financial filings that disclose stock dividend suspension. Measured against human readings
of 1,414 financial disclosures, we found that the program can achieve accuracy of 98.4%, with a tremendous time
saving: the deciphering of these 1,1414 disclosures takes human reading more than 100 hours while takes the pro-
gram only about 10 minutes.

11
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DISPARITY OF WORK-LIFE BALANCE AND COMPENSATION
SATISFACTION AMONG DIFFERENT GENERATIONS AND
GENDER

Oral Presentation

Ms. Seungyeon Lee !, Dr. Sameh Shamroukh !

1. Harrisburg University

This paper explores the differences in the work-life balance and compensation satisfaction levels of millennial men
and women and compares those levels to prior generations (Baby Boomers and Generation X). In order to conduct
this analysis, two K-mode clusters were created to predict the overall satisfaction levels of employees with regards
to compensation and work-life balance at the point of resignation. Additionally, four ordinal logistic regression
models were run in order to evaluation this paper’s hypotheses. All four ordinal regression models showed sig-
nificant evidence to reject the null hypotheses that gender and generation had no impact on income or work-life
balance satisfaction. The data showed that age and gender are correlated with compensation and work-life balance
satisfaction. The research question was whether there were shifting attitudes in work-life balance and income sat-
isfaction for men and women over time, which the data suggests can be answered affirmatively. The data suggests
that the disparities in compensation satisfaction between men and women in the workforce is shrinking while the
gap in work-life satisfaction is increasing. It also suggests that the shifting make-up of the workforce may drive
changes in compensation/work-life balance structure as employers compete to match the changing needs of their
employees.

12
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DOES MATCH MATTER? THE DYNAMICS OF LEAD DONOR
MATCH OFFER EFFECTS ON DONATION-BASED
CROWDFUNDING SUCCESS

Oral Presentation

Ms. Mingyan Xu ', Dr. Yuanfeng Cai*
1. Baruch College, CUNY

Online crowdfunding serves as an effective avenue for the fundraisers to raise money from the crowds. Match offer
is a conditional commitment made by lead donors to match the contributions of individuals in online crowdfunding
platforms. While a few prior studies suggest that match offer may contribute to the matched project’s success given
signaling effect argument, the understanding to match offer effects is still far from certain. Firstly, diffusion of
responsibility literature suggests that the existence of match offer can generate bystander effect on the individual
donor’s donation decision thus impede the matched project’s fundraising success. Secondly, the effects of varied
match offer schemes, like real-time conditional match and top-up challenge match, are unclear. Further, it is also
intriguing to answer when match offer would kick in to affect the crowdfunding performance. To understand the
effects of match offer both in individual and project perspectives, this study empirically examines a donation-based
online crowdfunding platform. We find 1). donors own match experiences matter in their following donation
decisions. 2). the varied match offer schemes do affect the individual donations and the fundraising outcome
differently. 3). the effects of match offer on the project fundraising performance vary across the project’s life cycle.

13
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Examining Topics in Business Analytics Teaching Journals
2003-2020

Oral Presentation

Dr. Kellie Keeling *

1. University of Denver

Text Analytics allows researchers to gain insight and understanding about unstructured data in documents. In
this paper I am examining the years 2003 to 2020 to explore the titles, keywords, and abstracts for the Decision
Sciences Journal of Innovative Education, the Journal of Statistics Education (currently Journal of Statistics and Data
Science Education), INFORMS Transactions on Education, and Teaching Statistics. The goal is to determine the topics
that have been reported on over the past 18 years in the statistics and business analytics education literature. In
particular, I am examining the words and phrases that appear most often. In addition, I am breaking down the
articles over time into 6-year time periods to focus on the changes over time. Finally, topic modeling will be used to

explore over-arching themes in order to place articles into an educational research taxonomy.

14
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FEDERATED DEEP LEARNING FOR HETEROGENEOUS MOBILE
ROBOTS

Oral Presentation

Mr. Khandaker Mamun Ahmed *, Mr. Ahmed Imteaj’, Dr. M. Hadi Amini *

1. Florida International University

Data privacy assurance is essential due to the massive amount of data collection, rapid training, and scaling the
learning process in heterogeneous data distributions that guide

towards more robust and generalizable machine learning (ML) systems. Traditional deep learning models do not
work in different data distributions. Moreover, data is being collected beforehand, which hampers data privacy, es-
pecially, when the data is sensitive. Differing from traditional deep learning, federated deep learning (FDL) enables
participants to train a model locally and share the training results subsequently, and thus, ensures efficiency and se-
curity. In FDL, participants are considered to have similar computing resources and a subset of clients are selected
at each training round which is unrealistic as clients are heterogeneous. For a given task clients with sufficient
computing resources take significantly less computation time comparing clients with low computational resources.
Motivated by this observation, we propose an FDL model that considers distributed clients’ resource heterogeneity,
where the clients are mobile robots. In this study, we train multiple global models where each of the models is
trained on a different cluster of mobile robots. We demonstrate the effectiveness of our proposed model in terms
of model accuracy and model convergence time.

15
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How does market respond to latent investor sentiment jumps? A
reinforcement learning with a Hawkes cross-excitation
modeling approach

Oral Presentation

Prof. Steve Yang ', Dr. Yangyang Yu ?

1. Stevens Institute of Technology, 2. Stevens Institute of Technolo

News sentiment is different from the true investor sentiment, and there is a conductive process of information
flow from news sentiment to the latent investor sentiment and vise versa. The aim of this study is to develop
a methodology to estimate the latent effect between the investor sentiment jumps and the market return jumps
using a multivariate Hawkes process along with a deep reinforcement learning algorithm. We achieve this goal
through a three-step process: (i)identify the baseline intensity among the events of news sentiment and market
return by a multivariate Hawkes process; (ii) estimate the hidden effect that drives the movement of events of
news sentiment and market return from the baseline intensity via deep reinforcement learning; (iii) reveal the
interaction mechanism among the true investor sentiment and the market return that is responsible to the latent
investor sentiment. This approach can be broadly applied to analyzing many phenomena in finance and economics
where latent events are non-stationary and can not be observed directly.

16



Southeast Decision Sciences Institute 2022

Impacts of Tax Regulation Compliance for Virtual Products

Oral Presentation

Mr. Jonah Ji!, Ms. Hannah Ji?, Dr. June Wei
1. University of West Florida, 2. Cornell University

This paper first develops a conceptual model to investigate the impacts of tax regulation compliance for virtual
products from the customers’ point of views. Then, a set of propositions are developed by deriving the impacts and
relationships from this conceptual model. A survey is adopted to collect data for further statistical data analysis.
Finally, the theoretical, managerial and practical implications are also presented.

17
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INTEGRATING SUPER EFFICIENCY AND CROSS EFFICIENCY DEA
METHODS FOR RANKING EFFICIENT DECISION-MAKING UNITS

Oral Presentation

Prof. Hong Jae-Dong, Dr. Jeong Kiyoung ?

1. South Carolina State University, 2. University of Houston Clear Lake

Data envelopment analysis (DEA) method was developed to effectively identify the frontier decision-making units
(DMUs). But the conventional DEA (C-DEA) shows several intrinsic weaknesses. To overcome these weaknesses,
several methods extending the C-DEA are proposed. Among them, the cross-evaluation DEA (CE-DEA) and super-
efficiency DEA (SE-DEA) are considered good alternatives to the C-DEA. Each of these two methods also reveals its
own weaknesses, so a few methods based on the CE-DEA are proposed to complement the shortcomings of these two
methods. This paper integrates these two methods to improve ranking efficient DMUs beyond the original methods.

18
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L1-norm Matrix Completion in Recommendation Systems

Oral Presentation

Prof. Paul Brooks !, Ms. Fatemeh Valizadeh Gamchi ?

1. Virginia Commonwealth University, 2. Virginia

Today, customers are confronted with several overwhelming choices as a result of the vast amount of informa-
tion available on the internet. Recommendation Systems (RS) can help with the information overload problem by
proposing new, not-yet-experienced options to users based on user-specific activities. The goal of a recommender
system is to provide users with appropriate options to choose from. Collaborative filtering is one approach for RS.
Matrix completion is a technique for collaborative filtering that produces latent factors. User-item interactions are
recorded as inner products in matrix completion models. In order to breakdown the interaction between the item
and the user into a lower-dimensional space, one can fit a subspace similar to principal component analysis (PCA)
so that the variance-covariance structure of the existing ratings is captured. We propose a new method for RS using
subspaces that are fit based on the L1 norm in an effort to increase outlier insensitivity. We will present results on
examples with outliers.
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Method Developments to Identify Digital Resources Clusters in a
Software Ecosystem

Oral Presentation

Dr. Martin Kang ', Dr. Gary Templeton?, Dr. Ted Lee ®, Dr. Andrew Miller *

1. Mississippi State University, 2. West Virginia University, 3. University of Memphis, 4. Fort Lewis College

A popular form of software development is the use of digital resources (e.g., API and SDK) that are co-created
and shared by software developers in software ecosystems. In doing so, digital resources, software development
projects, and software organizations are closely or loosely networked together and form digital resource clusters
(DRC). Management science research has focused on how business organizations can use DRC to innovate their soft-
ware products and services. However, the existing research in management science is methodologically limited
to identifying DRC because of spatiotemporal complexities of a network structure of a software ecosystem which
are attributed to transitively, heterogeneously, and temporally networked digital resources, software development
projects, and software organizations. In this research, we devise a method framework that comprises two methods
to identify DRC using machine learning approaches. Specifically, we devise a spatiotemporal network embedding
method that produces a node feature matrix that can represent temporal, transitive, and heterogeneous networks
of software ecosystems. Then, we devise a spatiotemporal clustering method that identifies DRC based on the node
feature matrix from our devised spatiotemporal network embedding method. We conduct empirical experiments
to test the performance of our devised methods to identify DRC. The experiments show that our devised methods
are superior to the conventional methods to identify DRC.

20



Southeast Decision Sciences Institute 2022

Modeling Climate Change Through DNN and LSTM

Oral

Mr. Ray Jennings !, Ms. Kaleemunnisa Lnu !

1. Pace University

Reputable data sources have shown that multiple factors are increasing both the air and the ocean temperatures
which are contributing to significant climate change. Many of these factors are attributed to population- specifi-
cally overall population size, urban population size, educational level, life expectancy, poverty rate and population
density. Additional attributes for which there are data include land usage types such as agriculture, farming, and
forestry as well as energy consumption of both renewable and non-renewable sources. Furthermore, greenhouse
gas emissions, which may contain CO2, methane, and nitrous oxide are also contributing factors. These factors are
all believed to play a significant role in climate change. Through this analysis, we demonstrate how all these at-
tributes have direct correlation to the increase in the global

temperature which is a primary contributing factor to climate change. The data sources are Our World In Data
(https://ourworldindata.org) and The World Bank Group (https://www.worldbank.org). The datasets are labeled by
year, attribute, and country. Deep Neural Network (DNN) and Long Short-Term Memory Network (LSTM) models
were built using Tensorflow and Keras to model the dataset features.
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Set covering problem is one of core combinatorial optimization problems with a variety of applications in Oper-
ations Research such as scheduling, planning, and systems design. This problem selects sets to cover the entire
elements of a universal set. This paper extends the set covering problem to multiple periods of planning. It is
shown that the extensions are not unique and several models are explored mathematically. One application for
these extensions in systems design is discussed. To gain insight on the complexity of extensions and solution times,
Cplex solver is utilized to solve one of the resulting multiple periods set covering problems.
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While few would disagree that modern supply chains are complex networks, there is surprisingly little consensus on
how network complexity should be measured. In this study, we identify competing definitions of complexity from
the network science literature, to create a suite of measures to evaluate twenty years of time series data. This data
set describes the major supply chain relationships of 34 global brands, as annual networks which ultimately connect
2,376 additional firms through major supply relationships. The purpose of the study is two-fold: first, to observe
which definitions of network complexity appear most relevant to the context of authentic supply chain structures;
second, to detect what structural conditions have changed among these supply chains in recent years. Surprises
include the fact that these 34 different supply networks have long been connected through co-dependencies, forming
one large network throughout the two decades of data. Some popular complexity measures such as entropy appear
to communicate little about the sample under study, while those based on network evolution (churn) indicate a
lessening of complexity over time. In contrast, measures such as those expressing connectivity within the sample
increase throughout the same time period. We argue the connectivity measures, which capture direct and indirect
co-dependency and exposure between firms, are among the most salient to managing supply chain risk.
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With the widespread use of distributed renewable energy sources (DRESS) in modern energy systems, accurate es-
timation of aggregated DRESs is of great importance to keep the grid stability. Currently, the majority of distributed
photovoltaic (PV) systems are located behind-the-meter (BTM), rendering them undetectable to utilities. To obtain
an accurate aggregated BTM PV electricity forecast, prediction models need a vast number of data from small sites.
However, collecting and accessing the data of all on-site PVs scattered in different places is very difficult, if not
impossible, due to data security and privacy concerns, availability of measurement devices, and time-consuming
administrative processes. This paper introduces federated learning (FL)-based PV energy forecasting as an unique
decentralized collaborative modeling technique capable of training a super model on data from a large number
of BTM sites. Specifically, a multi-layered perceptron (MLP) is designed as the BTM PV forecasting model without
endangering the data’s privacy or security. A comparison of the proposed private distributed model to non-private
centralized and completely private localized models demonstrates that the proposed FL forecasting has a high de-
gree of accuracy (18.17 % lower RMSE than localized and only 9.9 higher RMSE than centralized model).
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The continuing rise of chronic kidney disease (CKD) as a leading cause of death is a worldwide major public health
concern. The diagnosis of CKD is given to individuals with abnormal kidney function and individual markers of
kidney damage. But to be able to predict and model CKD, the data must be accurate and representative. Many
studies delete rows of data containing missing values, thus significantly reducing the sample size and potentially
biasing the data. This study uses Python to compare the MICE, KNN, and delete methods to assess which methods
result in the least bias to the data.
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Transformers are currently the best performing models in natural language processing. They convert a given se-
quence to another sequence with attention layer (weighting according to a learned measure of relevancy). Trans-
formers can perform well on time series, too. Our first objective was to improve volatility forecasting for S&P 500
and Russell 1000. Our second objective was to implement transfer learning. Previous work has performed ensemble
techniques for volatility forecasting of some stock exchange indices; bagging has been performed for application of
transformer network to stock volatility forecasting on S&P 500. Our hypothesis was that stacked generalization and
boosting techniques will perform better on our data. We performed a comparative evaluation of bagging, boosting
and stacking ensembles. Our ensembles included Decision Trees, Support Vector Machine, LSTM, Transformer and
GARCH. We fit the models on data across 650 trading days for Russell 1000. We used Accuracy and Mean Absolute
Error for our performance metrics. We performed transfer learning and fine-tuned for S&P 500. Results indicated
that our ensemble models of stacked generalization outperformed baseline models. The study also suggests best
practices for performing transfer learning in this domain.
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STUDENT RETENTION IN INSTITUTIONS OF HIGHER LEARNING:

A Case Study With Big Data

Abstract

Many institutions of higher education are faced with the problem of student retention. Thus, it is imperative to de-
termine the main factors that cause students to drop out or move to other universities. Some studies have suggested
that student engagement in their first year of college is an important factor but have concluded that any additional
research should go beyond how to keep students engaged. Other studies have suggested introducing factors or
treatments that might affect the behavior of students and decrease attrition. Yet, there are others that believe that
student retention is determined by creativity, emotional intelligence, and learner self-sufficiency.

Our study will evaluate demographics, student performances, as well as several other variables for the fall of 2011
through the fall of 2020 and will determine the factors that influenced retention. Furthermore, we intend to deter-
mine the effect of the pandemic on the learning environment of the institution. Data consisting of information on
209,463 students and 40,581 courses for a period of 10 years were provided by the institutional research department
of the University of Tennessee at Chattanooga.

The following charts show graphs of the several variables in our study.

Once we complete analyzing the data, we will be able to answer the following questions.

What are the major determinants of staying at the institution?
Explain the characteristics of those students who stay versus those that leave the institution.
Did the pandemic affect retention?

W b=

Does the institution need to change methods of delivery of instructions?
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Food insecurity is one of the world’s significant issues, including the U.S. Millions of children and families living in
America face hunger and food insecurity every day. North Carolina is the 10™ hungriest State in the U.S. In North
Carolina, more than 600, 000 households regularly suffer from insufficient food, and 1 in 5 children face hunger.
The Government and many non-profit organizations are working to solve food insecurity problems. Food banks are
non-profit hunger relief organizations that collect food and monetary donations from donors and distribute food
to local agencies that serve people in need. Contributions come from local retail, food manufacturers, individuals,
groups, federal, and Feeding America. The uncertainty of supply and demand is a significant challenge for food
banks in fighting against food insecurity. This study investigates how external shocks such as government policy
or pandemics impact food donation and distribution using the data obtained from the Food Bank of Central and
Eastern North Carolina. Using Exploratory Data Analysis techniques, we show that from March 2020 to May 2020,
most of the contribution comes from Government policies, but food banks’ supply from donors decreases, whereas
demand increases. We further investigate a relationship between food distribution and county-level demographic
and socioeconomic factors. Our study is expected to help non-profit organizations exercise more effective and
efficient operations.
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There are many financial predictive models with good performance for predicting the price trends. However, those
models did not link the related information for explaining the data. Financial analysts require to search the related
information to explain the predictions and market phenomenon. Therefore, the aim of this research is to propose
an intelligent big data visualization tool to relate and visualize the related information. Since ontology defines the
attributes of the objects and can set rules in the ontology to link the related information for reasoning, this research
used a novel approach of applying Al to an ontology for relating the textual and numerical information to explain
the relationships of the price trends and predictions. A dashboard including maps, bar charts, line charts, and news
was designed. A case study on predicting crops future price was used to demonstrate the application of ontology
onto the big data visualization tool for financial analysis and decision making. A review on how trading activities
and weather influencing the crops future price was done. A prototype demo was implemented for illustrating
how to relate the relevant information for intelligent visualization, and to support financial analysts in investment
decision making.
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ABSTRACT

Stock markets generate huge amounts of data, which can be used to construct the network
reflecting the market's behavior. The dynamics of the stock market are of great importance to
research from different fields of study. In this paper, we apply network science techniques to the
stock market to find insights about a stock’s performance. Based on data of stocks over one year
captured as daily time series, combined with network centrality measures, our analysis reveals a
correlation between the position of a stock in the network and its performance over a period of
time.

INTRODUCTION

Complex and large systems such as the internet, social connections, telephone networks,
and international economies can be modeled by networks. The networks capable of describing
these complicated systems are composed of two key elements: vertices and edges. Networks are
built on top of one another. Consider social networks as a common example: they are built on
information networks, which in turn are built on communications networks that operate using
physical networks for connectivity. More broadly, they are interactive and mutually
interdependent systems that together constitute a much larger system.

As the modeling of networks employs a variety of techniques and is used in a vast array
of applications, network science is considered an interdisciplinary field that combines ideas from
areas like mathematics, physics, biology, computer science, statistics, and social sciences to
name a few. The field has benefited enormously from the wide range of viewpoints brought to it
by practitioners from different disciplines, but it has also suffered from the dispersion of human
knowledge about networks across the scientific community.

The modern economy is a complex system consisting of an enormous number of
companies that interact with each other to achieve their own goals. Modeling the aggregate as
well as the local behavior of such systems is an extremely important, albeit complex problem.
One of the modern approaches to building models of economic or financial systems is graph
models that are based on transforming empirical data into a network representation using
additional reasonable assumptions. A financial market is a complex s