
Numerical  Computation  Methods  in 

Modern Finance

Introduction

Numerical  computation  methods  are  indispensable 

tools  in  modern  finance.  They  enable  us  to  solve 

complex financial problems that would be intractable 

using analytical methods alone. This book provides a 

comprehensive introduction to numerical computation 

methods for finance, with a focus on MATLAB as the 

computational tool.

MATLAB is a powerful and versatile software package 

that is widely used in the financial industry. It provides 

a  wide  range  of  built-in  functions  for  financial 

calculations,  as  well  as  a  flexible  programming 

environment  that  allows  users  to  develop  their  own 

custom  programs.  This  book  assumes  no  prior 
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knowledge of MATLAB, and it gradually introduces the 

reader to the basic concepts and techniques of MATLAB 

programming.

The book covers a wide range of topics in numerical 

computation methods for finance, including:

 Financial data analysis

 Numerical linear algebra

 Optimization techniques

 Statistical methods

 Monte Carlo simulation

 Interest rates and bond pricing

 Equity and equity derivatives

 Portfolio optimization

 Risk management and credit analysis

 Algorithmic trading and high-frequency trading

 Financial time series analysis

 Machine learning for finance

 Blockchain and cryptocurrencies
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 Financial computing and big data

This  book  is  intended  for  students,  researchers,  and 

practitioners in the field of finance who want to learn 

about the latest numerical computation methods. It is 

also suitable for self-study.

This  book  is  unique  in  its  focus  on  MATLAB  as  the 

computational tool for financial applications. It is also 

unique  in  its  comprehensive  coverage  of  topics  in 

numerical computation methods for finance. The book 

is written in a clear and concise style, with a focus on 

practical applications. It is also richly illustrated with 

examples and case studies.

I believe that this book will be a valuable resource for 

anyone  who  wants  to  learn  about  numerical 

computation methods for finance.
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Book Description

Numerical  Computation  Methods  in  Modern 

Finance provides  a  comprehensive  introduction  to 

numerical  computation  methods  for  finance,  with  a 

focus on MATLAB as the computational tool.

This  book  is  unique  in  its  focus  on  MATLAB  as  the 

computational tool for financial applications. It is also 

unique  in  its  comprehensive  coverage  of  topics  in 

numerical computation methods for finance. The book 

is written in a clear and concise style, with a focus on 

practical applications. It is also richly illustrated with 

examples and case studies.

This  book  is  intended  for  students,  researchers,  and 

practitioners in the field of finance who want to learn 

about the latest numerical computation methods. It is 

also suitable for self-study.

Key Features:
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 Comprehensive  coverage  of  numerical 

computation methods for finance

 Focus on MATLAB as the computational tool

 Clear and concise style

 Richly illustrated with examples and case studies

 Suitable  for  students,  researchers,  and 

practitioners

Topics Covered:

 Financial data analysis

 Numerical linear algebra

 Optimization techniques

 Statistical methods

 Monte Carlo simulation

 Interest rates and bond pricing

 Equity and equity derivatives

 Portfolio optimization

 Risk management and credit analysis

 Algorithmic trading and high-frequency trading
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 Financial time series analysis

 Machine learning for finance

 Blockchain and cryptocurrencies

 Financial computing and big data

Benefits:

 Learn the latest numerical computation methods 

for finance

 Gain  a  deep  understanding  of  MATLAB  as  a 

computational tool for finance

 Apply numerical computation methods to solve 

real-world financial problems

 Improve  your  skills  in  financial  modeling  and 

analysis

If you are a student, researcher, or practitioner in 

the  field  of  finance,  this  book  is  a  must-have 

resource. 
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Chapter  1:  Financial  Computation 

Foundations

Financial Data Analysis

Financial  data  analysis  is  the  process  of  collecting, 

cleaning,  and  analyzing  financial  data  to  extract 

meaningful insights. This data can come from a variety 

of sources, such as financial statements, market data, 

and economic data. Financial data analysis is used to 

make  informed  decisions  about  investments,  risk 

management, and financial planning.

Data Collection

The first step in financial data analysis is to collect the 

relevant data. This data can be collected from a variety 

of sources, such as:

 Financial  statements:  These statements  provide 

information about a company's financial position 

and performance.
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 Market  data:  This  data  includes  stock  prices, 

bond yields, and currency exchange rates.

 Economic data: This data includes GDP, inflation, 

and unemployment rates.

Data Cleaning

Once the data has been collected, it needs to be cleaned. 

This  involves  removing  errors,  inconsistencies,  and 

outliers  from the data.  Data cleaning is  important  to 

ensure that the data is accurate and reliable.

Data Analysis

Once the data has been cleaned, it can be analyzed to 

extract meaningful insights. This can be done using a 

variety of statistical and econometric techniques. Some 

common data analysis techniques include:

 Descriptive statistics: These statistics summarize 

the data in a concise and informative way.
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 Inferential statistics: These statistics allow us to 

make  inferences  about  the  population  from  a 

sample of data.

 Econometric  models:  These models  are used to 

study  the  relationship  between  economic 

variables.

Financial data analysis is a critical skill for anyone 

who  wants  to  make  informed  decisions  about 

investments,  risk  management,  and  financial 

planning. 
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Chapter  1:  Financial  Computation 

Foundations

Numerical Linear Algebra

Numerical linear algebra is a branch of mathematics 

that deals with the study of systems of linear equations 

and  matrices.  It  is  a  fundamental  tool  in  numerical 

computation methods for finance, as it is used in a wide 

variety of applications, including:

 Solving systems of linear equations: This is a 

common problem in finance, for example, when 

solving  for  the  equilibrium  prices  of  a  set  of 

assets in a portfolio optimization problem.

 Matrix  decompositions: These  are  used  in  a 

variety  of  financial  applications,  such  as 

principal  component  analysis  and  factor 

analysis.
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 Eigenvalue and eigenvector analysis: These are 

used in a variety of financial applications, such 

as portfolio optimization and risk management.

 Numerical integration: This is used in a variety 

of financial applications, such as pricing options 

and valuing bonds.

 Numerical  differentiation: This  is  used  in  a 

variety  of  financial  applications,  such  as 

calculating Greeks and sensitivities.

Numerical linear algebra is a powerful tool that can be 

used to solve a wide range of problems in finance. It is 

a fundamental part of numerical computation methods 

for finance, and it is essential for anyone who wants to 

work in this field.

Here  are  some  specific  examples  of  how  numerical 

linear algebra is used in finance:

 Portfolio  optimization: Numerical  linear 

algebra is used to solve the optimization problem 
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that determines the optimal portfolio weights for 

a given set of assets.

 Risk management: Numerical linear algebra is 

used to calculate the risk of a portfolio,  and to 

develop strategies for managing risk.

 Option pricing: Numerical linear algebra is used 

to  price  options,  which  are  financial  contracts 

that give the holder the right to buy or sell  an 

asset at a specified price in the future.

 Bond pricing: Numerical linear algebra is used 

to price bonds, which are financial instruments 

that represent a loan from the bondholder to the 

bond issuer.

 Credit  risk  assessment: Numerical  linear 

algebra  is  used  to  assess  the  credit  risk  of  a 

borrower,  which  is  the  risk  that  the  borrower 

will default on a loan.

These are just a few examples of the many ways that 

numerical  linear  algebra  is  used  in  finance.  It  is  a 
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powerful tool that is essential for anyone who wants to 

work in this field.
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Chapter  1:  Financial  Computation 

Foundations

Optimization Techniques

Optimization techniques are mathematical methods for 

finding  the  best  solution  to  a  problem.  In  finance, 

optimization is used in a wide variety of applications, 

such as portfolio optimization, risk management, and 

financial planning.

There  are  many  different  optimization  techniques 

available,  each  with  its  own  advantages  and 

disadvantages.  Some  of  the  most  commonly  used 

optimization techniques in finance include:

 Linear programming: Linear programming is a 

technique  for  solving  problems  where  the 

objective  function  and  the  constraints  are  all 

linear.  Linear  programming  problems  can  be 

solved efficiently using a variety of  algorithms, 

such as the simplex algorithm.
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 Nonlinear  programming: Nonlinear 

programming  is  a  technique  for  solving 

problems  where  the  objective  function  or  the 

constraints  are  nonlinear.  Nonlinear 

programming problems can be more difficult to 

solve  than  linear  programming  problems,  but 

there  are  a  variety  of  algorithms  available  for 

solving  them,  such  as  the  gradient  descent 

algorithm and the Newton-Raphson algorithm.

 Integer programming: Integer programming is 

a technique for solving problems where some or 

all  of the decision variables are required to be 

integers. Integer programming problems can be 

more difficult to solve than linear programming 

problems or nonlinear programming problems, 

but  there are a  variety of  algorithms available 

for solving them, such as the branch-and-bound 

algorithm.

 Convex optimization: Convex optimization is a 

technique  for  solving  problems  where  the 
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objective  function  and  the  constraints  are  all 

convex.  Convex  optimization  problems  can  be 

solved efficiently using a variety of  algorithms, 

such as the interior-point method.

 Heuristic  optimization: Heuristic  optimization 

is a technique for solving problems where it  is 

difficult  or  impossible  to  find  the  optimal 

solution.  Heuristic  optimization  algorithms  are 

designed to find good solutions to problems, but 

they  do  not  guarantee  that  they  will  find  the 

optimal solution.

The choice of optimization technique depends on the 

specific problem being solved. Some factors to consider 

when choosing an optimization technique include:

 The type of objective function and constraints

 The number of decision variables

 The computational resources available

Optimization techniques are a powerful tool for solving 

a  wide  variety  of  problems  in  finance.  By  using 
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optimization  techniques,  financial  professionals  can 

make  better  decisions  and  improve  their  financial 

performance.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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