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Abstracts 

Poster Session One: Dr. Marcos Escobar-Anel 

Zoom Link 
 

Yizhou Cai, Financial Modelling, supervised by Dr. Hristo Sendov  

Title: Optimal Gambling Systems and Application”  

Abstract: In our report, we introduce a general system which can explain various forms of gambling 

systems. We derive an alternative form of the arbitrage theorem for the system which holds in greater 

generality. Defining gamble strategy and growth rate, we prove an important theorem regarding the 

expected growth rate by stating series of propositions. Afterward, we use coin toss as an example to see 

how the system and theory works in specific cases. 

 

Madhusoodan Gunasingam, Financial Modelling, supervised by Dr. Hristo Sendov 

Title: Optimal Gambling Systems and Application”  

Abstract: In our report, we introduce a general system which can explain various forms of gambling 
systems. We derive an alternative form of the arbitrage theorem for the system which holds in greater 
generality. Defining gamble strategy and growth rate, we prove an important theorem regarding the 
expected growth rate by stating series of propositions. Afterward, we use coin toss as an example to see 
how the system and theory works in specific cases. 

  

https://westernuniversity.zoom.us/j/91281308333?pwd=aDFxZ3FENE9leEh4VysxZW9UUGwvdz09
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Reza Mosayebi Kulluje, Financial Modelling, supervised by Dr. Ricardas Zitikis 

Title: Empirical Assessment of GARCH and Deep Learning Option Pricing Methods 

Abstract: Derivative pricing including option pricing is a challenging field in financial 
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Xiaoyu Zhang, Financial Modelling, supervised by Dr. Matt Davison 

Title: Quantitative Methodologies to detect Money Laundering 

Abstract: Since the 1970s, money laundering has increasingly become a major public hazard to the global 
economy. Money laundering is the illegal process of making “dirty” money appear legitimate by 
concealing the identity, source and destination. According to IMF (International Monetary Fund), the 
estimated amount of money laundered globally 
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Xiyuan Zheng, Financial Modelling, supervised by Dr. Rogemar Mamon 

Title: A financial cure for the pandemic? Dissecting the World Bank's emergency financing facility 

Abstract: The pandemic bond issued by the World Bank (WB) in 2017 is a financial innovation, enabling 
the transfer of pandemic risk in the underdeveloped countries to the financial market. It covers various 
perils of diseases that could overwhelm the regional or global public-health systems and adversely impact 
the economy. If all of the six parametric triggers are activated - some of them are dependent on each 
other - the bond's principal and coupons will be used to finance coordinated, swift and resilient medical 
response to safeguard the well
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Poster Session Two: Dr Ricardas Zitikis 

Zoom Link 
 

Jonathan Jones, Financial Modelling, supervised by Dr. Rogemar Mamon 

Title: The price tag of sustainability risk in fisheries: An environmental-derivatives approach 

Abstract: In this study, sustainability is defined as prevention from ecological harm. We proposed a 
financial-market mechanism that could finance efforts for a resilient marine system. A stochastic version 
of the Gordon-Schaefer bioeconomic model is considered to capture the salient features of the fish 
biomass dynamics. We take into account various factors such as fish-harvesting effects, growth & decline 
of the fish population, fishing effort, catchability, and habitat's carrying capacity. Such a model is 
developed to support the valuation and risk management of environmental derivatives in fisheries. These 
over-the-counter market instruments function as hedging tools in the implementation of sustainability 
and conservation initiatives in the fishing industry. Our derivatives pricing framework is quite general in 
the sense that the stochastic interest rate process is also correlated with the evolution of the biomass 
level. Both European and American option-type products are valued with the latter type being priced via 
a least-square Monte-Carlo method. We perform sensitivity analyses, which revealed that the growth’s 
intrinsic rate and volatility have the most significant impact on the biomass movement and option prices. 
Option values though are not substantially affected by the interest rate. The kernel density estimation 
and bootstrapping techniques are utilised to compute value-at-risk amounts. This research also 
underscores the intimate interplay between pricing and risk management. This is a joint work with R. 
Mamon. 

Keywords: Fisheries, conservation, financial innovation, risk management, biomass modelling. 

 

Javad Kazemian, Financial Modelling, supervised by Dr. Marcos Escobar-Anel 

Title: Portfolio Optimization using Machine Learning Algorithms 

Abstract: A simple one-layer Neural Network (NN) model with three hidden nodes is implemented here. 

The goal is for a defined contribution (DC) pension fund to allocate in risky assets such that a convenient 

terminal performance is accomplished. Optimal Neural Network control is determined for a portfolio of 

one risky and one risk-free asset using a target final wealth and a 30-year accumulation period. Asset 

prices are obtained directly from historical market returns, in addition to the parametric Monte Carlo 

model for return process. Five different strategies were examined for both historical and parametric 

datasets. The results showed that in early years, one can allocate most wealth in the risky asset. But to 

achieve higher final wealth, it is necessary to keep a higher proportion of risky asset for a longer period 

leading to higher risk exposures. In general, shifting from a lower to a higher final wealth demands a longer 

period of asset allocation in risky asset. However, for a low targeted wealth, the best strategy is to allocate 

a larger proportion of wealth in the risk-free account with a fixed interest rate. 

Keywords: portfolio optimization; neural network; asset allocation; target wealth; 

  

https://westernuniversity.zoom.us/j/99286544501?pwd=Um1RWi8wTFM1WExIbzVZWGhqZDNNZz09
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Xinxin Li, Financial Modelling, supervised by Dr. Lars Stentoft 

Title: A study of default prediction model based on machine learning methods under COVID-19  

Abstract: As the COVID-19 pandemic continues to evolve, there has been in a huge negative effect on the 

economy and the credit quality. Due to the decreased economic income caused by the virus disease, many 

borrowers can no longer meet the schedules for the interests and principal payments, causing the loan 
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Yuhong Peng, Financial Modelling, supervised by Dr. Marcos Escobar-Anel 

Title:
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Poster Session Three: Dr. Xiaoming Liu 

Zoom Link 
 

Yunfei Du, Actuarial Science, supervised by Dr. Shu Li 

Title: Pricing GMDB under a drawdown-dependent fee structure 

Abstract: Variable Annuity (VA) is a type of insurance or annuity contract, whose value varies based on 
the performance of the underlying portfolio. VA is always combined with a range of guaranteed minimum 
benefits in the form of "GMxB", to cover death benefits, maturity value, income or accumulation value. 
Guaranteed minimum death benefit (GMDB) guarantees a minimum death benefit which provides 
protections when the underlying asset performs poorly. We consider a VA with GMDB rider under a 
special fee structure, which charges a level fee when the account value drops below a certain 
predetermined proportion of its running maximum. For traditional equity-linked products, the fee is 
always charged in proportion to the account value, so that higher fee is charged when the account value 

https://westernuniversity.zoom.us/j/91921626610?pwd=UG9DWmxScFp3MGV3NGt1b1NYUTZlQT09


 

13 16th Annual Master’s Day, 2020 

Dechen Gao, Actuarial Science, supervised by Dr. Kristina Sendova 

Title: Applications of the classical compound Poisson model with claim sizes following a compound 
distribution. 





https://westernuniversity.zoom.us/j/99491816901?pwd=K0dUZDV3Q29odmJwTGtEMHcwanlVdz09
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Manjia Zhao, Statistical Science, supervised by Dr. Doug Woolford 

Title: Factors Contributing to Detection, Response and Initial Attack Failures in the Northwest Fire 
Region of Ontario 

Abstract: The Ontario Ministry of Natural Resources and Forestry (OMNRF) defines initial attack (IA) action 
as successful if fire is either in the condition of “Being Held” by 12:00 local time the day following its report 
or has a final size of 4.0 ha or less. We further decomposed the OMNRF fire management system into the 
following three mutually-exclusive systems: a detection system which aims to discover a fire at size 4.0 ha 
or less; a response system which aims to respond to fire, that were already successfully detected, before 
its size reach 4 ha; and the IA system itself with success as defined above. We examined the effects of 
potentially driving factors for detection failure, response failure and IA failure. This was done using logistic 
regression and lasso 
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Chufan Wu, Statistical Science, supervised by Dr. Hao Yu and Dr. Hyukjun Gweon 

Title: Wind Turbine Performance Index for Early Anomaly Detection 

Abstract: Wind turbine anomaly detection is an application of outlier detection for wind turbine time 
series data. Turbine performance observed in fault condition can be considered outliers. This project 
proposes a Performance Index (PI) for early detection of anomalous wind turbines.  

Based on PI, we develop a distance-based normal behavior method to detect potential anomalous 
turbines. Using data in the training stage, the proposed method compares the distances between 
individual wind turbines in terms of PI and estimates specific thresholds for each turbine that identify the 
anticipated normal pattern of that turbine. Those thresholds are used to determine anomalous behavior 
of each turbine in the testing stage. The proposed algorithm is applied to multivariate time series data 
provided by EnBridge Inc. headquartered in Canada. Due to the structure of the wind turbine data, we 
preprocess the data by identifying and modifying pseudo outlier points observed due to extreme weather 
conditions rather than mechanical malfunctions. 

Potential anomalous turbines and their corresponding timestamps detected by the proposed method 
provide targeted information for turbine maintenance. 

 

Chengqian Xian, Statistical Science, supervised by Dr. Camila de Souza 

Title: Predictive Modelling of Health Outcomes in Intensive Care Units in London 

Abstract: The literature in Intensive Care Units (ICUs) data analysis focuses on predictions of length-of-
stay (LOS) and mortality based on patient acuity scores such as APACHE, SOFA, etc. Unlike ICUs in other 
areas around the world, ICUs in Ontario collect two main intensive care Scoring Systems, a therapeutic 
acuity score called the “Multiple Organs Dysfunctional Score” (MODS) and a nursing workload score called 
the “Nine Equivalents Nursing Manpower Use Score” (NEMS). The dataset analyzed in this project 
contains patients’ NEMS and MODS scores measured upon patient admission into the ICU as well as other 
characteristics (e.g., age, sex, admission diagnosis). This data was collected between January 1st, 2015 
and December 31st, 2018 at two teaching hospital ICU’s in Ontario, Canada. In this project, I developed 
logistic regression, random forests (RF) and neural network (NN) models for mortality (discharged or 
deceased) and LOS (short or long stay) predictions based on previous studies. Considering the effect of 
mortality outcome on LOS, I also combined mortality and LOS to create a new a response called LMClass 
(short discharged, short deceased or long and unknown outcome), and applied multinomial regression, 
RF and NN for its prediction. Five repetitions corresponding to five random starting points have been done 
in RF and NN for model optimization, and 5-fold cross-validation (CV) was also carried out for model 
stability checking. Results show that all models are stable based on 5-fold CV with area under the curve 
(AUC) values ranging from 0.790 to 0.791 in testing set for mortality prediction, AUC values from 0.695 to 
0.706 for LOS prediction, accuracy from 0.631 to 0.638 for LMClass prediction. This study also 
demonstrates that MODS and NEMS as well as their components measured upon patient arrival 
significantly contribute to health outcome prediction in ICUs. For future work, survival analysis will be 
applied for LOS prediction and a new larger dataset including cases from several other ICUs from the 
Critical Care Information System in Ontario will be obtained for further analysis. 

 

 

 


