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Getting Matlab up and running

The path tool tells matlab where your programs and

scripts are stored
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Getting Matlab up and running

e The Excel link:

— Makes It easier to tranfer data between Matlab and
Excel

— Allows for execution of Matlab scripts from Excel,
either directly or from VBA

e To Install:

— In Excel go to: Tools, add-ins, browse
— And find the folder: Matlab\toolbox\excel link
— see next slide
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Getting Matlab up and running
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Getting Matlab up and running

 Basically two types of input formats can be
used with Matlab:

— Command line entry for smaller tasks or when
executing a program

— Scripts/programs and functions for larger and re-
occuring tasks

(c) K. Nyholm



Getting Matlab up and running

o Examples of command line entry:

e [l R et

- ' .

that's Mew
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P

>> Open =
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Getting Matlab up and running

e The Matlab workspace

<} MATLAB
File Edit

Debug Deskbop Window Help
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Getting Matlab up and running

 The workspace can be saved so that all variables are
preserved for later use and/or shared with colleagues

c« | 8 = B | % | currert Directory

Wahat's Mew

== olear all
= ole

1 .. booklcode\ExX_chol.m
2 4. okcodel\Ex_regime.m
3 i booklicode\Ex_disk.m
4 2ol TinwCodeltt_ns.m

Exit MATLAE Chrl+C

* The workspace can be cleared by using the command clear all
and the screen is cleared by the command clc

‘ N [— |
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Getting Matlab up and running

The Matlab editor is used to write scripts and functions
It can be started from the command line by writing edit
The following editor window then appears:
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Getting Matlab up and running

» The script should be given a name and saved in the
appropriate folder

« Anexample is given in the lecture notes page 5 (see
next slide for the output produced)

 Notice the significance of the symbols:
— Semicolon ;
— Percentage %

(c) K. Nyholm
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Getting Matlab up and running
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Functionalities

 There are different ways to obtain help in Matlab

a) Help on a particular function:
« From command line: >> help function name
e For example:

s INewy

Bl cConmand Window

>> help plot
PLOT Linear plot.
- PLOT(X,¥) plots wector ¥ wersus wector . If X or ¥ is a matrix,

then the wector is plotted wersus the rows or coluwmns of the matrix,
whichewer line up. If ¥ iz a scalar and ¥ i=s a wvector, lengthi(¥)

dizconnected points are plocted.

PLOT(¥) plots the colummns of ¥ wersus their index.
If ¥ iz complex, PLOTI(Y) iz ecuivalent to PLOT (resal(¥) ,imacgg(Y)) .
In all other uses of PLOT, the imaginary part is ignored.

Warious line types, plot sSyvmbols and colors may be obtained with
PLOT(X,¥,3) where 3 is a character string mwade from one element
frow any or all the following 3 columns:

=} hlus . point — solid
r o gresn o circle H dotted
] r red 4 x—mark - dashdot

[ns CFAan + plus - dashed
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Functionalities

b)

From the Matlab built-in help function:

[Rr= YT =

Command YWindow

>> helpdesk
=l

File Edit Wiew Go Faworices Deskbop Window Help

Help Mavigator = - | = | i %Y
Title: | MATLAEE
5 = je=
Exc

: 4]

-6 MATLAE Builder far COM MAT LAB

&P MATLAB Builder for Excel .
658 MATLAE Compiler

@ MATLAE Distributed Computing Engine Functions: Hand
@ MATLAB Report Generator By Cateqgo Object
- MATLAE Weh Server In Alphabetical Order

-6 Bioinfarmatics Toolbox

@ Communications Toolbox -

¢ Control System Toolbox Documentation Set

=62 Curve Fitting Toolbox Getting Started

F-e8# Data Acquisition Toolbox etling >tarte o
-3 Database Toolhox Introduces MATLAB and gets you started using it
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Functionalities

« Graphing exercises in Matlab

o Exercise 1: re-do the following example from the
lecture notes

(c) K. Nyholm

[1] =lear all % delst=z all wvariables in ths workspacs

[2] <1c ¥ clears the wiew on the workspace
[2] 1 = rand(7,1); ¥ generates uniform random variakles
[4] r2 = [5;4;3;0;-1;-1;-10]; % columm wector of the entersd values

[2] plotiri)
[£] heold on

[7] plotirz)

Delete the plot, as usual m Windows(tm), by clicking in the right hand
corner of the plot-window. Then proceed with the following:

[1] plotiri)

[2] figure
[2] plotirz)
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Functionalities
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Functionalities

« Variables serve as a storage for our data
— A normal variable is a 2 or 3 dimentional array
— A structured variable is a variable of variables

e Arrays:

Command Window

=x A = randn(lO,2) :

= B = randn(lO,2) :

> Clz,:,1) = A;:

= Cl1,2,2)1 = E;

== whos
MNatne Si=e Evtes Class
p:R 10x2 150 double array
E 10x=2 160 doulbhle array
iz 10x2=2 320 doukble array

Zrancd total i=s 80 elements using 640 hvtes

(c) K. Nyholm 17



Functionalities

* An example of structured variables:

(c) K. Nyholm

[11 g = [12 3; 4a5&; 7 & 9];
[2] r1 = Qiz,1);

[2]1 r2 = Qi3,2);

[4] r3 = QiLl:2,3);

[5] sumdata.g = Q;

[6] Sumdata.rl = rl;

[7] Sumudata.rz = rZz;

[2] Sum-data.r3 = r3;

We can now nvestigate the structure vanable Sum_data by writing:

[1] sum_data

will show the variables contained by the structure named Sum._data. We will
make more use of structures later in this chapter and alzo in following chapters
once we embark on writing cur own Matlab(tm) functions.
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Functionalities

« Branching and Looping, I.e. conditional execution of
code, requires relation operators:

Operator Explanation

Less than, Less than or equal to

Greater than, Greater than or equal to

== Equal to (not to be confused with "=" that assigns a value)
T= Not equal to

- Not

(c) K. Nyholm
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Functionalities

« Branching:

(c) K. Nyholm

Eranching 1s needed when a given set of instructions are to be performed only if
certain criteria are fulfilled. Functions and programs/seripts can be branched by
the uze of "IF” and "Case” statements. "Caze” 15 useful in the event that a given
know number of possible branches exat, while "IF” 15 a more universal branching
structure. The generic forms of these statements can be seen in Matlab(tm) by
typing:
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Functionalities

 The If and case statements:

The "1f" statement has the following structure:

If expression
statements
elzelt
statements
elze
statements
end

and the "casze” statement has this structure:

switch expression

case expression_A
statements

caze {expression-B, expression-C}
statements

otherwise
statements

end

(c) K. Nyholm

21



Functionalities

 Looping:

(c) K. Nyholm

Looping can be done in Matlab(tm} by the use of "for” and "while” state-
ments. The former statement 15 often used when a set of statements are to
be executed a known number of times, and the "while” statement iz uzed to
loop until a given set of criteria are fulfilled. The generic structure of these
statements are given below.

"for” structure "while” structure

for (variable=1:step_size:N) while (variable evaluated against expression)
statements statements

end end

In the "for” structure the "variable=1:step_size:N” denotes the counting part of
the loop. and zhould be read: for variable equal one to N in steps of step_size.
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Functionalities

« An function in Matlab typically has the following
components:

— Header that specifies the name, input and output variables,
and the keyword function that tells Matlab that the
following should be interpreted as a function

— An Introduction section that tell the user how to use the
function

— The text that performs the calculations of the function
e Functions are a useful structure for tasks that are

repeated many time and that can be formulated In
somewhat general terms

(c) K. Nyholm
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Functionalities

« An example of a function:

File Edit Wiew Insert Formak Help

Dz S(a sl o [m=|@- | 2

Eunctiun [out] = khondiin)
Chapter: Risk and Return

Caloculates the price, modified durasation and conwvexity of & coupon bond
hawving annual paymentcs

T=zage:
[cut] = hondiin)

in [(structure) :

B oo e e AT A AR e e e e e

'y — wield of the bhond 1-hbyv-—1 =.0. 0.053 = 5.3%
. C — coupon of the bond 1-bhy-1 e.g. 5 [(=5% bond)
I - wears To maturity 1-hby-1 2.g. 2.5 [=2 wears and & moncths)
out [(structure] :
.P — Price of the bond
. MDD — Modified duration of the bond
Cony — Conwexity of the hond
date: MNowvember Z006
report bugs to: emailfkennyholin.com
= in.¥; o = in.C:; n = in.MN:
= oSy 1-1/7{1+v)"n 1 + 1007 (14v) *n:
cl = 1/p*( o/¥"2%(1-1/ (1+¥)"*n) - n/(l+y)" (n+l) *(100-c/v) );
conw = (1p)l * (15 (14+y) 2% (n+1) *n/ (1+v)"n* (100-c/v) — 2%/ (1+7) " (n—2) % (1/v"3 + n/ [ (1+v) *¥*2)11 1 + 2%/ vy™3):

out .P=p; out.HMD=md; out.Conwv=conw;

(c) K. Nyholm 24



Functionalities

* One of the most useful function for our purposes Is
the Matlab built-in function fmincon

|t can be use to find the arguments that minimise a
particular function

 We will use this function to:
— Solve likelihood optimisation
— Find optimal regression coefficients
— Find optimal portfolio weights
— Find efficient frontier portfolios

— Find the yield (internal rate of return) on a stream of bond
payments

(c) K. Nyholm
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Functionalities

Command Window

>> help fmincon
FMIMNCOMN finds & constrained miniman of a function of sewveral wariables.
FMIMNCON attempts Lo solwve problemwms of the form:
min F[X) sulbject to: IR 4 <= B, Leg¥*X = Beg [(linesar constraints)
X C(X) <= 0, Ceqg(X)] = 0O [nonlinear constraincs)
LE <= X <= UEBE

E=FHMINCOMN (FUMN, X0, 4,F) =sStarts at X0 and finds a mwinimam X to the function
FUOMN, =subject to the linear inegualities L*X <= B. FUN acocepts input X and
returns a sScalar function wvalue F evaluated at X. X0 may be a scalar,
weECtoOr, Or matrix.

HE=FHMINCOMN (FUMN, X0, 4,FE, aeq, BEedq) mwinimi=zes FUMN subject ta the linear egqualities
Aeg* X = Beqg as well a=s AT <= B. [(Set L=[] and EB=[] 1if no inecualities exist.]

X=FMIMNCOMN(FUMN, X0, A, E, Aec, Beq, LE, TE)] definez a set of lower and upper
hounds on the dezign wvariakbles, X, Sso that & solution i=s found in
the range LE <= X <= UE. Use ewmprty matrices for LE and UE

if no bounds exist. Set LE(i) = —Inf if X (i) is unboundesed helow;

set TBE(i)] = Inf if (i) i= unbounded abowve.

H=FMINCON(FUN,X0,4A,E, e, Beq, LE, UBE, NOMNLCOMN] subjects the minimization to the
constcraints defined in NONLCOMN. The function NONLCON acoeprts X and recurhns
the wectors C and Ceq, representing the nonlinesar inegqualities and egqualities
respectively. FMINCON minimizes FUN such that C (X)) <=0 and Ceqg(X)=0.

[Set LE=[] andfor UEB=[] if no bounds exist.]

Command Window

[X,FVALAL, EXITFLAG, OUTPFUT, LAMEDA, GRAD, HESSTAN] =FMINCCON (FUNM,X0O, ...] returns the
walue of the HESSIAN of FUNM at the solution X.

(c) K. Nyholm
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