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Schedule	
1. Alexis Arrigoni: 15:00-15:10 

 
2. Aiden Huffman: 15:10-15:20 

 
3. Qiyue He: 15:20-15:30 

 
4. Qi Guo: 15:30-15:40 

 
5. Weiliang (William) Lu: 15:40-15:50 

 
6. Karen Roldan Contreras: 15:50-16:00 

 
7. Junchi Ma: 16:00-16:10 

 
8. Zuming Sun: 16:10-16:20 

 
9. Yi (Ivy) Zhang: 16:20-16:30 

 
Networking: 16:30-17:00 



1. Alexis Arrigoni (15:00-15:10)  
Title: Energy and Fuel-Switching Pricing Using 
Levy Processes-An Application to Albertan 
Data 

Abstract: The	Paris	agreement	in	2016	marks	a	global	
effort	to	limit	the	increase	in	temperature.	In	that	spirit,	
the	Federal	Government	of	Canada	introduced	a	carbon	
tax	to	reduce	greenhouse	gas	emissions.	The	main	goal	
of	this	paper	is	to	define	the	correct	approach	to	carbon	
pricing.	Following	the	method,	introduce	by	Goutte	and	
Chevalier	(2015),	we	define	the	carbon	price	as	the	
necessary	tax	to	incite	electricity	producers	to	switch	
from	coal	to	natural	gas.	The	novelty	of	this	paper	is	that	
we	use	this	method	for	Alberta	and	North	America.	In	
addition,	we	consider	the	case	of	switching	from	natural	
gas	to	wind	as	a	potential	new	approach	to	carbon	
pricing.	After	reviewing	the	two	methods,	we	model	
prices	under	three	stochastic	procedures:	pure-jump	
Lévy	process,	Lévy	Normal	and	Heston	model.	Finally,	we	
generalize	our	empirical	technique	to	oil,	natural	gas	and	
coal	individually.	The	main	finding	of	this	article	is	that	
the	Lévy	process	outperforms	the	Lévy	Normal	and	
Heston	as	it	is	able	to	take	into	account	the	jumpy	and	
volatile	nature	of	energy	prices.		
 



 
2. Aiden Huffman (15:10-15:20)    

Title: General compound Hawes processes in 
limit order books 

Abstract: In this talk, we introduce various 
new Hawkes processes. Specifically, we 
construct general compound Hawkes 
processes and investigate their properties in 
limit order books. With regards to these general 
compound Hawkes processes, we prove a Law 
of Large Numbers (LLN) and a Functional 
Central Limit Theorems (FCLT) for several 
specific variations. We apply several of these 
FCLTs to limit order books to study the link 
between price volatility and order flow, where 
the volatility in mid-price changes is expressed 
in terms of parameters describing the arrival 
rates and mid-price process. Numerical 
examples and quantitative analysis will be 
presented for LOBster data on June 21st, 2012. 
(The talk is based on joint paper with A. 
Swishchuk) 
 



3. Qiyue He (15:20-15:30) 
Title: Mid-Price Modelling by General Compound 
Hawkes Process and Its Diffusive Limit 
 
Abstract:	In this talk, I will start from basic 
introduction about Limit Order Book (LOB) and the 
widely used LOBSTER data. Then, I will move 
forward to the analytical framework, reviewing 
some papers about One-Dimensional (Non-linear) 
Hawkes Process, Non-Linear Compound Hawkes 
Process with n-state Dependent Orders 
(NLCHPnSDO), General Compound Hawkes 
Process with special cases (GCHPnSDO, 
GCHP2SDO, GCHPDO). After that, I will also 
introduce the diffusive limit for NLCHPnSDO, 
GCHPnSDO, GCHP2SDO, and GCHPDO. Finally, 
I will focus more on simulations where I did lots of 
my work. I will tell you the main ideas of the mid-
price modelling, introduce my dataset which is 
different from LOBSTER data, and show you my 
results and quantitative analysis step-by-step. 
 

 



4. Qi Guo (15:30-15:40) 
Title: Limit Theorems of Multivariate Hawkes 
process and their Applications in LOB 

Abstract: In this talk, we mainly focus on the 
multivariate Hawkes process and their 
applications. First, we give a brief introduction 
about the one-dimensional Hawkes process. 
Next, we conduct a paper review for the 
multivariate Hawkes process. The review is 
based on the paper ‘Some limit theorems for 
Hawkes processes and application to financial 
statistics’ by E. Bacry et al. (2013). It includes 
two important limit theorems for the multivariate 
Hawkes process: The Law of Large Numbers 
(LLN) and the Functional Central Limit 
Theorems (FCLT). Then, we briefly present 
some results about the compound Hawkes 
process from the paper 'General Compound 
Hawkes Processes in Limit Order Books' by A. 
Swishchuk (2017). In the end, we introduce the 
multivariate compound Hawkes process and 
propose some future work. 

  



5. Weiliang Lu (15:40-15:50)  
Title: Introduction to Levy-driven Ornstein-
Uhlenbeck Processes and their Application to 
Alberta Energy Data 
Abstract: In my presentation, I’ll review some 
relevant papers in this area of research. Then 
I’ll present in more details the following main 
paper ‘Estimation of Levy-driven Ornstein-
Uhlenbeck (OU) processes: application to 
modelling of CO2 and fuel-switching’ written by 
Chevallier, J. and Goutte S. (2017). It focuses 
on modelling of switching the valuation between 
EEX Coal and Natural Gas prices. Then I'll 
introduce the Levy-driven Ornstein-Uhlenbeck 
process assuming that the Levy process in the 
model follows a Normal Inverse Gaussian 
distribution (NIG). I'll give the basic properties of 
NIG distribution, such as moments, log 
likelihood, etc., and estimate the parameters of 
the model based on the properties. Finally, I will 
also talk about Alberta energy data, and 
propose some future work on Markov switching 
Levy-driven OU process. 

  



6. Karen Roldan Contreras  
(15:50-16:00)   

Title: An Optimal Control Problem in Limit 
Order Books 
Abstract: In this talk, I will review an 
optimal solution to a high frequency trading 
optimization problem from Fodra and Pham 
(2015) paper: “High frequency trading and 
asymptotic for small risk aversion in a 
Markov renewal model”. First, I will talk 
about the existing literature on high 
frequency trading. Next, the model of the 
stock price, which is based on a Markov 
renewal process, will be reviewed. Then, I 
will introduce the model of the market order 
flow, show the results by solving the market 
optimization problem (using stochastic 
optimal control techniques), and explain 
their financial interpretation. Finally, some 
potential directions in this research will be 
described. 
 



 
7.  Junchi Ma (16:00-16:10) 

Title: Credit Risk Pricing based on Epstein-Zin 
Preference 

Abstract: I	will	present	a	consumption	based	
equilibrium	framework	for	credit	risk	pricing	in	an	
Epstein-Zin	setting.	The	default	time	is	modeled	as	
the	first	hitting	time	of	a	default	boundary.	And	
bond	investors	have	imperfect	information	about	
the	firm	value	which	is	unobservable.	The	state	
variables;	consumption	and	volatility	are	modeled	
as	affine	diffusion	processes.	Using	the	Epstein-Zin	
equilibrium	solution	as	the	pricing	kernel,	the	price	
of	a	zero-coupon	bond	is	expressed	as	the	solution	
of	a	system	of	second	order	parabolic	partial	
differential	equation	which	is	solved	numerically.	
And	the	price	under	the	imperfect	information	is	
solved	as	a	solution	of	a	stochastic	partial	
differential	equation.	Finally,	I	will	give	some	
comments	for	the	results	and	see	the	relationship	
between	the	results	and	parameters.	This	is	joint	
work	with	Mobolaji	Ogunsolu,	Jinniao	Qiu	and	Deniz	
Sezer.	



8.  Zuming Sun (16:10-16:20) 
Title:	Polynomial	Processes	for	Energy	Markets	
		
Abstract:	Energy	market	prices	are	notable	for	
seasonality,	mean	reversion	and	high	volatility,	
often	marked	by	“short-lived”	spikes.	Polynomial	
processes	are	characterized	by	the	property	that	
expectations	of	polynomial	functions	of	the	future	
state	of	the	process	conditional	on	the	current	state	
are	given	by	polynomials	of	the	current	state.	In	this	
talk,	we	will	explore	the	application	of	polynomial	
processes	for	spark	spread	and	natural	gas	price.	I	
will	start	from	increasing	cubic	polynomial	maps	on	
OU	process,	then	extend	to	fifth-order	polynomial	
and	discuss	more	about	the	general	construction	of	
polynomial	maps	and	inhomogeneous	geometric	
Brownian	motion(iGBM).	Maximum	log-likelihood	
estimation(MLE)	is	applied	to	the	calibration	of	our	
model.	And	I’m	also	going	to	present	the	
preliminary	results	and	the	future	work.	
		

 

 



9. Yi (Ivy) Zhang (16:20-16:30) 
Title: Option Pricing with Semi-Markov 
Switching Levy Processes 

Abstract: In this talk, I will first introduce 
the semi-Markov switching Levy processes, 
and use Variance Gamma as an example 
to generate NDX index option prices. We 
use the fractional fast Fourier transform 
algorithm as the method for pricing options. 
I am also going to talk briefly about the 
calibration method of Gradient Descent, 
which is the optimization method we use to 
estimate the parameters. 

 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 

 


