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Abstract
Hedge fund financial modeling is a fundamental tool in management 
risks associated with hedging financial assets. This paper aimed to 
research and report finding s on different hedge fund management 
modeling strategies and frameworks, analyze, as well as examine 
their role as an indispensable financial  mathematical  for managing 
one of the high-risk assets in the financial industry, the hedge 
funds.  The study explored empirical data in order to find out hedge 
fund management models as well as their role as an important 
tool for managing financial asset risks associated hedge funds 
and highlighting some of the risk management strategies that 
hedge fund managers adopt as a way of mitigating, managing or 
countering the many risks that related to hedge fund management. 
Hedge modeling strategies provide some of the most reliable 
methods and techniques that ensure security of investments 
for fund managers.  Hedge fund financial modeling is a viable 
tool in hedge fund management which provides managers with 
appropriate controls over financial risk management practice for 
hedge funds.
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I. Introduction
This section provides a brief introduction to the research study. 
The main sub-sections covered in this section of the paper include 
the background of the research, the rationale of the research, the 
research significance, the scope of study, questions guiding the 
research, hypotheses, aims, as well as objectives of the study.

II. The Research Background
Firms have incurred huge losses as a result of deficient financial 
modeling and portfolio management strategies associated with 
hedge fund financial modeling strategies. It is thus critical for 
hedge funds to adopt hedge fund financial modeling techniques 
that greatly reduce risk linked to financial management of hedged 
financial assets (Liew and French, 2005). These models are 
known to offer hedge fund managers efficient decision making 
tools that enable the development of hedge fund management 
systems infused with appropriate checks and balances, which in 
turn produce the most desirable outcome for firms involved in 
the hedge fund management business. A variety of hedge fund 
management financial modeling frameworks have been developed 
in order to help in the recognition of potential high-risk financial 
asset management strategies, as a way of assessing and prioritizing 
such financial risk by the firm. 

The fund of hedge funds industry has been growing in recent 
decades as more institutional investors increase their awareness of 
the massive benefits associated with combining current investment 
strategies with the traditional investment portfolios.  Hedge fund 
financial modeling provides an alternative investment strategy 
with notable potential benefits to both firms and investors: 
financial risk reduction through portfolio diversification; and 

also the potential historical returns associated with alternative 
financial investments (Liew and French, 2005; and Khoshnevisan, 
Vimba, and Bhattacharya, 2007).  Despite these benefits, the costs 
associated with alternative financial investing cannot be ignored: 
time and resources are needed in order to underhand the intricacies 
related to financial management and trading for both investors and 
fund managers (Liew and French, 2005; and Lo, 2002), in order 
to develop innovative model-based trading strategies, flesh out 
the hidden risks associated with particular models of hedge fund 
trading, as well as to enable the construction of appropriate and 
suitable institutional risk management frameworks. 

 Hedge funds provide the most suitable and strategic institutional 
investment strategy for financial wealth building. Most financial 
hedge funds are risk averse and need properly trained staff in 
mathematical financial modeling as well computational finance 
programs that are capable of executing the best and most profitable 
quality financial investment strategy that is based on a strong hedge 
fund financial modeling framework that avoids the risks associated 
with hedge funds thereby mitigating losses potentially imposed 
by unsuitable financial modeling (Liew and French, 2005).

The business of hedge fund financial management has seen 
tremendous growth in the past decade, and has today expanded 
to cover huge proportions of the national and global economic 
outlay.  In the United States alone, the hedge fund industry 
manages more than one trillion dollars, with a doubling growth 
rate (Alvarez and Levinson, 2007; Kooli and Selam, 2010 ; and 
Abdou and Nasseredin, 2011).  Financial modeling tools has seen 
the industry expand its investment scope to both low high net 
worth individuals, as well as other institutional investors such 
as pension funds. However, the recent financial market crunch, 
and the consequential decline in hedge fund stock prices has 
necessitated a search for better model that improve investment 
strategies and decrease investment focus from traditional financial 
market (Alvarez and Levinson, 2007; and Pascual and Cuellar, 
2007).  Such models would enable better analysis of hedge fund 
investment straggles and improve the management practices of 
hedge fund manager in order ensure higher security of financial 
assets and better returns for both the firms and investors (Alvarez 
and Levinson, 2007).

III. The Significance of the Research
The significant role of the firms involved in the financial markets 
in terms of influencing most of domestic and global economic 
outcomes cannot be overestimated. In particular, hedge funds 
play an important role in the financial markets of the global 
economy, as seen by the financial market crises that recently hit 
the global economy, thereby leading to unprecedented economic 
downturn. The most significant aspects of this study is to provide an 
analysis of hedge fund financial modeling for innovative financial 
management practice as a mechanism for enhancing the efficiency 
and effectiveness of decisions regarding the management of hedge 
funds that are normally associated with the highest financial risks 
when compared with other risky financial assets. As such, the 
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finding and results of this research study would equip hedge 
fund managers with the right mix of skill set and knowledge of 
innovative hedge fund financial modeling so that they are able to 
implement the acquired insight and skills in their adopted strategy 
for managing hedge funds, and to improve outcomes for enterprise 
management. Hedge fund financial modeling tools provide them 
with the most suitable strategy for adopting computational finance 
into their day-to-day operations, aided by the use of innovative 
information communication technologies, with the desirable 
positive impact on the firm’s profitability and ensuring the security 
of funds entrusted by investors on the firms.  

IV. Research Rationale
Innovations in computational finance have produced models that 
can be used firms involved in hedge fund management financial 
business in managing the assets they hold on behalf of investors 
(Liew and French, 2005; Khoshnevisa et al., 2007; and Gregoriou, 
2013). However, there has been limited research on that focus 
extensively on the role of hedge fund financial modeling in 
improving financial risk management decisions associated with 
the management of hedge funds. The rationale of this research 
lies in its potential to highlight the different financial modeling 
strategies adopted by different firms involved in the hedge fund 
management business, as well as explore the viability of these 
financial models in improving management decision making for 
better and profitable outcomes for the firms within which they 
operate. The research will thus explore and identify some of the 
modeling strategies in the industry, the technologies the process of 
modeling, as well as strategies for improving the modeling practice 
as a computational finance core subject. Furthermore, the problems 
associated with hedge fund financial modeling will be highlighted 
and recommendation for further improvement be highlighted for 
better financial management practices by firms engaged in the 
business of managing the resources investors entrust upon them 
through hedge funding. This will be greatly helpful in enhancing 
the application of different models and technologies to hedge 
fund management, as well as improve its effectiveness, efficiency, 
and influence in terms of better financial outcomes for firms and 
investors whose assets are at stake when firms managing their 
financial investments adopt inefficient decision making models 
that lead to losses or low profitability.

V. Scope of the Study
The scope of this research is mainly focused on hedge fund financial 
modeling as a tool for advancing effective and efficient financial 
management strategies, particularly necessitated by the high-risks 
associated with hedged financial portfolios. For instance, the 
adoption of innovative hedge fund financial modeling strategies 
has been shown to improve management decision making and 
to reduce risks associated with managing hedge funds, thereby 
leading to the firm’s profitability and better results for investors 
in the modeled portfolios (Muhtaseb, 2013; and Levchenkov, 
Coleman, and Li, 2008). The study restricts the analysis to the 
application of mathematical modeling to computational finance, 
and explores the consequences for innovative hedge fund financial 
modeling strategies, as well as highlighting some pertinent 
recommendations for the improvement of hedge fund financial 
modeling practice, as a subset of computational finance practice. 
The finds of this study are then placed into the large context of the 
body of knowledge regarding hedge fund financial management 
against the knowledge acquired from a review of peer-reviewed 
literature sources. The contextualization of this study enables the 

provision of accurate recommendations as well as the issuance of 
valid and reliable claims. 

VI. Research Questions
The study will seek to answer the following pertinent 
questions:

Does hedge fund financial modeling increase companies’ 1. 
profits?
Does hedge fund financial modeling ensure the security of 2. 
financial assets?
What influence does information communication technology 3. 
have on hedge fund financial management?
In what ways can hedge fund financial modeling be improved 4. 
for better outcomes?

VII. Research Hypothesis
H1. Hedge fund financial modeling increases firms’ 
profitability.
H2. Hedge fund models ensure better security of financial 
assets. 

VIII. Research Aims and Objectives 
The core aim of this research study is to analyze hedge fund 
financial modeling as practiced in computational finance by 
looking at its potential impact in the financial markets in terms 
better financial management strategies for high-risk financial 
portfolios. In order to achieve this core aim, the research was 
guided by the following objectives: 

To establish if hedge fund financial modeling increases the 1. 
profitability of firms. 
To find out if hedge fund financial modeling ensures better 2. 
security for high-risk financial assets.
To highlight the role information communication technologies 3. 
in the advancement of hedge fund financial modeling and 
management of financial assets.
To provide recommendations for further improvement of 4. 
hedge fund financial modeling strategies.

IX. Research Methodology
This section explores the research methodology adopted for this 
study, as well as the most appropriate considered for this research. 
The main components of this section include such aspects as 
the purpose of the research, research design, empirical evidence, 
theoretical mathematical modeling, ethical issues considered for 
this study, as well as the notable challenges encountered during 
the execution of this study. 

X. Research Purpose
This research takes the form and structure of a descriptive study 
whose purpose is to provide a descriptive review of the various 
phenomena or study conditions. Empirical descriptive studies, 
like this, normally seek to establish and develop a generalized 
understanding of the phenomena under study for purposes of 
establishing theoretical propositions, and exploring ground 
for validating existing theoretical assumptions and claims. 
Additionally, the conduct of a descript study is normally sanctioned 
when the researchers investigating the given phenomenon have 
only sufficient knowledge of the issue under investigation with 
no intention of examining the correlation that exists between 
cause variables versus the dependent variables for the problem, 
as would be the case in a correlation study. This study suits the 
case in which secondary data sources become the primary source 
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for investigating a limited aspect of the given study problem. 
Consequently, this section of the study provides a review and 
analysis of the secondary sources in order to valid and reliable 
evidence deriving from theoretical propositions.

XI. Research Design
The design of this study is based on a composite of theoretical 
as well as empirical study design. Theoretical derivations and 
analysis are generated from data gathered from the analysis of 
mathematical modeling, whereas data for empirical evidence 
analysis accrues from a review of an array of available literature 
in order to support the claims and propositions. Such a study design 
is advantageous due to low costs associated with it, as well as its 
potential to reduce time consumption problems, thereby enabling 
the researcher to intensify focus on the comparative aspects of 
the available data in order to establish a generalized, reliable and 
valid understanding of the problem that forms the basis of the 
research findings.

XII. Ethical Considerations
The study was based on strong research ethics. Requisite 
permission was obtained from the relevant authorities, which 
allowed the study. The findings produced are based on a review 
of literature peer-reviewed sources, which themselves conformed 
to the requisite ethical principles, and were publicly available in 
scholarly journals. In this paper, attempt has been made to give 
full attribution and accreditation to the various authors of the 
works used in generating the insights offered by this study, using 
appropriate and relevant referencing and documentation style, in 
conformity with anti-plagiarism policy.

XIII. Challenges Encountered During the Study
Such a study is bound to experience several challenges. Based on 
a mixed study design, the results from this theoretical-empirical 
study may bear correlation with pure theoretical mathematical 
modeling findings. Difficulties were noted in terms of the lack of 
sufficient peer-reviewed journal articles that major their focus on 
the topic hedge fund financial modeling, rather than focusing on 
the larger aspects of financial modeling, owing to the rapidity of 
advancement in the field of hedge fund financial modeling. Another 
issue that was noted concerns time limitations that consequently 
led to the adoption a cheaper and less-costly research strategy 
and design for this study.

XIV. Results

A. Empirical Evidence
This section of the paper explores the available literature that forms 
the existing body of knowledge on the topic under investigation. 
In his section, a review of the relevant data sources is conducted 
in order to establish the context for this study in the vast body 
of knowledge generated by previous studies covering similar 
subjects, as way of establishing ground for making reliable and 
valid claims.  

Hedge fund financial modeling has been considered as a critical 
tool for effective management of financial assets and investments 
that individuals and businesses entrust upon companies involved 
in the business of managing high-risk financial portfolios such as 
hedge funds (Liew and French, 2005; and Levchenkov, Coleman, 
and Li, 2008).  A study by Cassar and Gerakos seeking to establish 
the methods and models firms involved in the trading of hedge 

funds found out that hedge fund financial modeling tools offered 
a more viable option for managing financial risk associated with 
hedge funds trading (Cassar and Gerakos, 2012). According to the 
study, hedge funds normally adopt different models for managing 
risks associated with their financial portfolios (Cassar and Gerakos, 
2012), and are more likely to adopt strategic formal models in 
evaluating portfolio risk, which necessitates highly qualified staff 
competent in financial model mathematical and computational 
finance (Brown, 2011). Hedge fund financial modeling for asseing 
asset return and risks has been used extensively in previous 
research.  The sources of financial risks and returns associated with 
hedge funds also similar to the systematic risk and return factors 
which influence other financial and traditional assets (Cassar 
and Gerakos, 2012; Alvarez and Levinson, 2007), and studies 
have shown that financial mathematical models could improve 
management decision regarding hedge fund investment strategies 
through exposure to these factors (Brown, 2011). Various methods 
have been used in modeling hedge funds (Figure1), with different 
results depending on whether the method considers the dynamic 
behavior of exposure to the measured factors (Levchenkov, 
Coleman, and Li, 2008; and Patari and Tolvanen, 2008 ).

Fig. 1: Showing the Graphical Results of Model Estimation for 
Various Hedge Fund Models (Alvarez and Levinson, 2007).

X. Mathematical Modeling Analysis: Hedge Fund 
Financial Risk Modeling
In order to quantify the risk associated with hedge funds, a model 
of the hedge fund’s return sources is formidable (Gregoriou, 2013; 
and Alvarez and Levinson, 2007). The common factor proportion 
of a hedge fund’s profitability is derived from both its exposure 
to traditional financial asset classes, as well as from the fund’s 
strategy (Brown, 2011). In order to establish the return of the fund 
associated with the common risk factors, the following model is 
applicable:

Whereby: 
 = returns to the hedge fund produced at time t.
 = return net generated by the contribution of factors.

= exposure to the hedge factor to the influential factor k at a 
time t.

 = returns to a given factor k at a time t.
 = returns specific to a given hedge fund at time t.

This model is used to decompose the hedge fund’s return or 
profitability into three main sub-components. The hedges fund’s 
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exposure to the common risk factors is attributed to the portion of 
the relationship represented by the common factor term
In practical reality, this term represents the non-diversifiable 
components of the hedge fund’s portfolios. The epsilon term 
( ) provides a representation of the portion of the return specific 
to the given hedge fund. The alpha term, known as the hedge 
fund’s alpha, is used to measure the hedge fund’s performance 
in respect of other factors when the effect of all other factors is 
considered to be null. 

By applying the above hedge fund risk assessment model, Ordinary 
least squares (OLS) regression model can be used in estimating the 
hedge fund’s exposure’ to the common risk factors, also known as 
the fund’s betas in order to establish an mathematical relationship 
that will be viable for the firm’s decision making. OLS method 
is preferred in various studies for its simplicity and convenience 
(Alvarez and Levinson, 2007; Abdou and Nasseredin, 2011; and 
Levchenkov, Coleman, and Li, 2008), but has been criticized for its 
oversimplification statistical relationships based on its assumption 
of constant relationships throughout the estimation period, thus 
cannot be relied upon in measuring diverse common factors for 
hedge funds which dynamic in nature (Gregoriou, 2013), hence 
the need for the moving window regression model which considers 
the dynamic behavior of hedge funds (Alvarez and Levinson, 
2007; and Morton and Popova, 2013), but has been criticized for 
its focus on a shorter window period thereby discarding past data 
in the regression analysis.

Better estimates can be generated using a general model known as 
the state space mode, which bears similarity with the regression 
model but considers the dynamic behavior of hedge funds and 
introduces a stochastic variable that enable’s the fund’s risk 
exposure to vary over the given estimation period. 

 

Where:
 = excess returns to the hedge fund produced at time t.
 = average return net generated by the contribution of factors.

= exposure to the hedge factor to the influential factor k at 
a time t.

= exposure to the hedge factor to the influential factor k 
at a time t -1.

 = returns to a given factor k at a time t.
 = vector due to exposure disturbances or noises at time t.

 = returns specific to a given hedge fund at time t.

The parameter estimates for every point in time can be estimated 
using the Kalman model (Fig. 1) (Alvarez and Levinson, 2007). 
The dual error terms in the model are Gaussian noise factors that 
are independent of time, whose variances can be estimated using 
the one of the maximum likelihood techniques. 

The factors with statistically significant beta estimates, as obtained 
from data regression analysis using various computer technology 
programs or software, based on the above model, will indicate to 

the managers the high risk factor associated with the given hedge 
fund. Consequently, managers can be able to effectively make 
better financial strategies based on an improved model that takes 
cognizance of the dynamic nature of hedge funds.

XI. Discussion
Hedge fund financial modeling can lead to better decision making 
managers managing the funds of funds and also improves the 
financial situation of the firms in better returns. This is due to 
the fact the mathematical model expose decision makers to high 
risk factors associated with statistically significant results from 
retrogression beta and alpha parameter estimates. 
Although traditional financial modeling for risk management by 
hedge funds has focused on the on the traditional analysis models 
for estimating parameter for the various common and alternative 
factors that determine the financial risk of a given hedge fund,  
mainly the ordinary least squares method (OLS), OLS model for 
parameter estimation has received strong criticism from various 
scholars and researchers (Alvarez and Levinson, 2007; Kooli 
and Selam, 2010; and Lo, 2002) due to deficiencies in measuring 
the dynamic behavior associated with hedge funds. As results 
better and improved models have been developed in order to take 
into account the dynamism of hedge funds, thereby enhancing 
the feasibility of such models in improving financial investment 
strategy and consequently leading to better returns for investors 
and firms.
The analysis of data based on models has been enhanced by further 
innovations in the field of information communication technology 
(Kooli and Selam, 2010; and Pascual and Cuellar, 2007). Massive 
financial data emanating from the financial markets are now being 
analyzed in real time in order to provide meaningful investment 
information financial risk situations of hedge fund firms in order to 
improve outcome for both investors the funds of funds managers, 
and also improve the overall economic wealth the economy.

XII. Conclusion
Institutions must take into account several issues that improve the 
management of hedge funds for better financial outcomes for both 
the firms and the investors. Hedge fund financial modeling provides 
the critical toolset necessary for making the most risk-minimized 
hedge fund financial investment strategies that are devoid the risks 
and pitfalls associated with such high-risk investment portfolios.  
Hedge fund financial modeling enables firms to make decisions 
concerning the separation of alphas and betas, construction of 
accurate portfolio realities, effective serial correlation analysis, 
as well as manager selection strategies and portfolio allocation 
strategies, and thereby minimizing negatively skewed returns to 
both the firms and investors.
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