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Finanza Computazionale — Laurea magistrale in 'Finanza e impresa'’

Road map

(. )

@ Part I: Programming techniques.

a Main programming schemes
b Elements of Linear Algebra
¢ Financial Mathematics

-~/
(Q Part Il: Asset Allocation. \
d Probability Theory
e Univariate and multivariate Statistics
f Optimization
-~/
(@ Part lll: Pricing of derivative contracts. ‘
g Further elements on Probability
h Stochastic processes
\ I Monte Carlo method

Prerequisites: Calculus, Financial mathematics



Crash course di MATLAB come ripasso

MODULE 1: Programming techniques for financial calculus

Lesson Contents

Lab Exercises

|

| MATLARB basics; Preliminary elements

Ex. 12

2

Vectors and matrices; Standard operations of linear alge-
bra; Element-by-element multiplication and division

Example 1-2 4+ Ex. 13

Colon (:) operator; Predefined and user-defined functions

Ex.14-15-16-17-18-19-21

M-file: Scripts and Functions

Example 3-4 + Ex. 33

Programming fundamentals: if, else, and elseif scheme

Example 5-6-7 + Ex. 22-23-26-28-20-30

Programming fundamentals: for loops

Example 8 + Ex. 27-34-35-37

Programming fundamentals: while loops

Example 9 + Ex. 36-41-42-43

MATLAB graphics

Example 10-11 + Ex. 38-39-40

portfolio of assets; term structure of spot and forward
prices

Ex. 31-32-43-44-45-46-47-48-49

10

Net Present Value of assets; Amortization schedules

Ex. 50-51-52-53-54-55-56

11

Interest Rate Swap; Zero coupon swap curve; expected
return and variance of a portfolio

Ex. 57-58-59-60

theory -> 30min

| lab -> 90min
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Benefici/valore aggiunto nell’'uso di MATLAB

MODULE 2: Portfolio selection

Lesson Contents Lab Exercises |
12 | Preliminary elements in Probability Theory and Statistics | Example 63-64-66-6072-75-81.82 |
13  Random variables; Probability distributions Example 8893 + Ex. 95 | | MODULE 3: Derivatives pricing I
14 Continuous random wvariables; probability distribution | Example 96 + Ex. 99 ‘ Lesson Contents Lab Exercises |
fi IO lative distribution f T
UnCaan; cumaative Jistnbution uneton 7 Further elements on Probability Theory and Statisties; In- | Ex. 146
15 Higher-order moments and synthetic indices of a distribu- Example 101-102 + Ex. 100-103 troduetion to Monte Carlo simulation; Stochastie process;
tion; Uniform distribution Diserete random walk
16 | Normal distribution | Example 105-106 + Ex. 107 | 98  Wiener process; Brownian motion Ex. 154 |
17 Log-normal distribution; Chi-square distribution Ex. 108-109 | | 20 | Ito's Lemma; Geometric Brownian motion | Example 160 + Ex. 161-162 |
18 Student-t distribution; preliminary concepts on optimiza- | Example 112 + Ex. 110
tion; Linear Programming : :
- - S - 30 Pricing of derivatives with an underlying security; Bino-
19 Quadratic Programming; Non-Linear Programming Ex. 113-115 | mial model; A replicating portfolio of stocks and bonds
20 Multi-objective optimization; Efficient solutions and the | Ex. 117-119 | a1 | Calibration of the hinomial model: Multi-period case Fx. 165-162
efficient frontier; Portfolio of equities: Prices and returns _ - P _ -

32 Black-Scholes model; Pricing of a European call: the dy-

namics of the option price; a hedging strategy
21 Risk-return analysis; Mean-Variance model Example 120 + Ex. 122-131-132 2

33 Pricing equation for a eall; Implied Volatility; Option | Ex. 174-175-177-179-180

22 | Capital Market Line; Market portfolio | Ex. 133 Pricing via the Monte Carlo Method: Path Dependent

21 Effects of diversification for an Equally Weighted portfo-  Ex. 134-135 Derivatives

lio; Mean-Mean Absolute Deviation model

24 | Mean-Maximum Loss model; Value-at-Risk | Ex. 136-137

25 Mean-Conditional Value-at-Risk model; Mean-Gini model Ex. 138-139

% | Bond portfolic immunization | Ex. 141-143-144-145

theory ->90min || lab -> 30min theory ->90min || lab -> 30min
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Chapter-by-Chapter MATLAB codes related to the book "Computational Finance. MATLAB oriented modeling" Istory

https:/iwww.giappichelli.ittcomputational-finance View License

Overview Functions
The book contains more than 100 examples and exercises, together with MATLAB codes providing the solution for each of them. The Requires
road map of the bock is as follows. Chapter 1 is devoted to an introduction to the MATLAB language and development environment, Optimization Toolbox

for programming, numerical calculation and visualization applied to simple calculus and financial problems. Chapter 2 introduces basic
concepts in probability and statistics, simplifying as much as possible the discussion. Chapter 3 deals with the main constrained

Statistics and Machine Learning Toolbox

optimization models, mainly focusing on recognizing the type of problems treated, and how to implement and solve them in MATLAB. MATLAB Release Compatibility
In Chapter 4 we address Portfolioc Optimization, providing several portfolio selection models mainly based on risk-gain analysis. Created with R2018b
Chapter 5 presents some probabilistic tools which are used in Chapter 6 for describing three methodologies to price derivatives. Compatible with any release
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