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Samrat Chatterjee 

Supervisor: Stefan Hochrainer 

Research Project: 
 
Analysis of Disaster Risk Financing Strategies at the  
Regional Level 

 
 
Abstract: Research will be conducted to develop a coherent risk management approach against 
catastrophe risks (including natural hazards) on the regional scale and to identify suitable 
performance metrics to quantify those risks. The evaluation of the benefits and costs of alternative 
pre-disaster risk financing strategies, at the regional level for natural hazards will be based on a 
modified CATSIM (CATastrophe SIMulation) model. Furthermore, comparative studies between 
different competing risk measures and their importance for developed and developing countries will 
also be conducted in this context. The different risk metrics and the quantification of risks should 
ultimately enable decision makers to make effective mitigation policy and resource allocation 
decisions. In developing this approach, a case study area has been selected that is comprised of three 
counties in the State of Tennessee, United States. 

 

 
Biographical Sketch:  Samrat graduated in 2003 with a bachelor’s degree in Civil Engineering from 
Punjab Engineering College, Chandigarh, India. He received his master’s degree in 2006 in Civil 
Engineering with a focus on transportation systems from the University of Texas, Austin. He is 
currently a third-year Ph.D. student in Civil Engineering at Vanderbilt University, Nashville. The title 
of his Ph.D. dissertation is “Development of an analytic basis for performing all-hazards operational 
risk management. His research interests include transportation safety and security, risk assessment 
and management, applications of geographic information systems, and applied probability and 
statistics. 
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Wei Li  

Supervisor: Georg Pflug 

Research Project: 
 
The Robust Pricing Model of Catastrophe Derivatives 

 
Abstract: The capital markets have recently emerged as a complement to reinsurance for covering 
large losses from disasters through new financial instruments known as catastrophe derivatives, 
whereby payments are tied to an underlying indicator, such as an index of occurrence of a disaster of 
a given magnitude in a particular location. Although catastrophe derivatives have come into the 
limelight in recent years, little research has been published on the pricing and hedging issues 
associated with these complex instruments, as opposed to works on their benefits and their 
management. The main goal of my research is to develop robust models for the pricing of catastrophe 
index options, which account for the uncertainty of catastrophic losses and interest rate randomness. 
To reach the goal, I will complete the following tasks: A) First a binary tree pricing model will be 
built for the CAT index option, then the model will be extended into a fuzzy binary tree pricing 
model. The fuzzy stochastic process will be estimated under the assumption that catastrophe losses 
are fuzzy stochastic variables. B). The non-parametric drift and diffusion function together with jump 
diffusion process will be estimated. Based on this I will propose a non-parametric CAT index option 
pricing model and analyze the impact of kernel function and bandwidth selection on this pricing 
model.  C) An estimate of the probability distributions based on limited history data will be made. As 
a result, parameter uncertainty is always present in the modeling of catastrophe losses. Thus the 
influence of this parameter uncertainty on the pricing of catastrophe derivatives will be investigated. 
D) Monte-Carlo simulations will be provided to illustrate the effects of stochastic interest rates and 
variance of the loss process on the option’s price, and empirical analysis with earthquake data in 
China will be done to test the proposed pricing models.  
 
 
Biographical Sketch:  Wei graduated from Xiangtan University School of Business in 2007. He is 
currently a second-year Ph.D. student at the School of Economics and Management of Beihang 
University. His thesis is entitled, “The robust pricing model of catastrophe derivatives”. His main 
fields of scientific interest include option pricing, catastrophe derivatives, risk management.  
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Aldo Martínez Piñánez 

Supervisor: Reinhard Mechler/Stefan Hochrainer 
Research Project: Linking Insurance and Mitigation to Manage Flood Risk: An 

agent-based modelling approach. 
 
Abstract: In the aftermath of natural disasters during the last two decades, the insurance industry has 
suffered, and will still probably suffer, very large net losses. Thus, by considering such a scenario, my 
research deals with the type of premium incentives that insurers would want to provide to their 
policyholders for adopting risk mitigation measurers. In doing so, I create an agent-based model of 
insurance and reinsurance markets by considering, along the institutional arrangements, the surplus of 
insurers, the rate structure of the market, as well as the concerns that both the insurers and 
policyholders have with insolvency. Furthermore, by constructing large, medium and small 
representative insurers, I examine the impact of different types of floods on the insurer’s profitability, 
solvency, and performance through simulation. Consequently, I would like to develop a tool to 
evaluate the performance of different mitigation measures and reinsurance on both expected net 
losses and worst case scenarios when considering flood damage. At the heart of my model lies an 
ACE (Agent-Based Computational Economics) Trading World. Within this framework, an economy 
is populated by profit-seeking firms and households who derive utility from consumption of these 
goods. By adding special agents that supply insurance, reinsurance, private goods for mitigation 
measures, and an agent that directly determines the rules of the market and other allocation methods 
for mitigation measures with public good characteristics, the agents handle the procurement processes 
by themselves rather than by a Walrasian Auctioneer. Thus, in a market in which clearing conditions 
are not imposed, all outcomes are generated through interactions that occur within the constraints 
imposed by currently prevalent institutional arrangements. Consequently, in order to survive and even 
prosper in this uncertain virtual world prone to flood damage, the firms and households must learn to 
coordinate their behaviours over time in an appropriate manner. 
 
Biographical Sketch: Aldo graduated in 2006 from the University of Graz with a master’s degree in 
Economics and Environmental System Sciences. He is currently a second year Ph.D. student at the 
University of Innsbruck. Title of his thesis is “Linking insurance and mitigation to manage flood risk: 
an agent-based modelling approach.” His themes of scientific interest include the use of agent-based 
computational economics and the study of complex social and ecological systems. Specifically, he is 
interested in the performance of insurance and reinsurance markets, and the use of mitigation 
measures in the field of flood risk management. 
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Kazuyoshi Nakano 

Supervisor: Reinhard Mechler 

Research Project: 
 
Modeling the Long-run Impacts of Natural Disasters on  
Regional Economies 

 
 
Abstract: 

 

There is ongoing debate on whether disasters cause significant longer term economic 
impacts and are truly a potential impediment to development. A key gap in the literature has been the 
lack of combining economic models with good empirical data, which for extreme events are by 
definition scarce and associated with large uncertainties. Furthermore, research in this domain has 
focused on impacts on real goods, and not sufficiently studied financial flows, such as aid and 
disbursements of credit post-disaster. This research focuses on assessing the economic impacts of  
natural disasters to regional (subnational) economies with a special focus on the long-run effects. One 
entry point is to study capital inflows from outside the affected region, which contribute to the 
restoration of the capital stock, while increasing the external debt position of an affected region. In 
this case, although the flow of the economy (as measured by GDP) may rebound, the increase in 
external debt may give rise to long-run adverse impacts. We will focus on households' interregional 
borrowing decision for rebuilding their livelihoods and study this issue within a Dynamic 
Computable General Equilibrium (DCGE) model extended and calibrated by using disaster impact 
data from recent disaster events. 
 

 

Biographical Sketch:  Kazuyoshi graduated from Kyoto University, Japan, in March 2008 with a 
master’s degree in Informatics. He is currently a second-year Ph.D student at the Graduate School of 
Informatics, Kyoto University. His main fields of scientific interest include disaster risk management 
and modeling economic impacts of natural disaster. 
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Ikechukwu Umejesi 

Supervisor: Michael Thompson 

Research Project: 
 
Making Land the “Victim”: Environmental risk perceptions and 
clumsy solutions in the oil producing communities of the Niger 
delta region of Nigeria 

 
 
Abstract: Nigeria ranks sixth highest exporter of crude oil in the world and fifth within the 
Organisation of the Petroleum Exporting Countries (OPEC). It provides the United States of America 
with a tenth of its oil imports. The oil and gas sector accounts for over 90 percent of Nigeria’s annual 
earnings and also attracts the highest proportion of Foreign Direct Investments (FDIs) in the country 
for the last fifty years. As a result of over a decade of grassroots rebellion in the oil producing 
communities of the Niger Delta (Nigeria’s oil producing province) over alleged unsustainable 
environmental and compensational practices of the state and the oil transnational companies, output 
has been cut by over 20 percent and violence has claimed thousands of lives. This research examines 
the environmental risk perceptions of indigenous people, international oil corporations and the state in 
the Niger Delta and identifies some “shifts” in cultural biases and “convergences” in land use 
practices of the three stakeholders (the indigenous population, state and the oil producing companies). 
It interrogates the consequences of such “convergences” on the environment. Using the Cultural 
Theory, it also identifies disparate arguments that drive the contestations between the state and the 
village-communities and examines how a “clumsy mediatory solution” of the interface could overrule 
“elegant” ideas of contending interests. Analysis is based on qualitative field data collected from the 
Niger Delta communities between 2007 and 2008. 
 
Biographical Sketch:  Ike graduated from Imo State University Nigeria in 1997 with a Master of 
Science degree in Industrial Sociology and Personnel Management. He holds membership of the 
Chartered Institute of Personnel Management of Nigeria and has worked in the private sector in 
Nigeria. He is currently a third-year Ph.D. student at the University of Fort Hare, East London 
Campus South Africa. The title of his thesis is: “Land use, compensational justice and energy 
resource extraction in Nigeria: a socio-historical comparison of coal and petroleum producing 
communities”. His research interests include: natural resource exploitation in indigenous 
communities, environmental sustainability and compensation. 
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Navarun Varma 

Supervisor: Jan Sendzimir 

Research Project: 
 
Mapping Factors and Interactions That Link the Vulnerabilities 
of Geographically Distant Local Responses Across Scales 

 
 
Abstract: Research in climate change has mostly been applied top down for analysis of impacts and 
policies at macro-scales. Vulnerability to climate change impacts has been measured, often at the 
household and community levels, as differences between predicted impacts and hypothesized 
adaptation measures. These latter ‘bottom-up’ approaches assess climate change vulnerability by 
exploring the exposure, sensitivity and adaptive capacity at local scales. This raises the question of 
how local-scale vulnerabilities are linked to each other, to macro-scale phenomena and to an as yet 
undetermined number of levels at other scales in between. Such analysis should explore how local 
responses to local impacts and their drivers in multiple scales shape the vulnerability and adaptive 
capacity of the community and can be mediated by various processes to impact other geographically 
distant communities. To these questions we will apply a systems dynamics approach to model how 
responses of communities with varying vulnerabilities to a change are actually connected in different 
scales using data from coffee farmers in Mexico and Vietnam over the period 1985 -2005. 
 
Biographical Sketch:  Navarun is a second-year Ph.D. student in the Department of Policy Studies, 
TERI University in New Delhi, India. His research topic is on vulnerability and climate adaptation in 
the local scale and he is interested to explore how appropriate adaptation strategies can be designed 
for vulnerable communities in order to help them to cope with adverse climate change impacts He 
was a Guest Researcher from January to April, 2009 at the Environmental Policy Research Centre, 
Freie University, Berlin, Germany where he worked on institutions for diffusion of local initiatives 
regarding climate adaptation. He completed his master’s in Biotechnology from University of 
Abertay Dundee, Scotland in 2006 and has worked for the Environmental and Industrial 
Biotechnology Division, TERI (The Energy and Resources Institute) and also in the “Ecosystem 
Services and Poverty Alleviation” Project of TERI University.  
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