Financial Toolbox 4.0
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Example financial modeling application for options and asset portfolios.
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Asset Allocation and Portfolio Optimization
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Example portfolio optimization application built using MATLAB, Financial Toolbox, and object-oriented design. The
application enables the interactive selection of a portfolio, comparison to a benchmark, visualization, and reporting of
key performance metrics.
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Efficient Frontier
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[ 2 |-i Define asset moments and initial portfolic weights

F= assecMean = [ 0.05; o.1; 0.12; .18 J:

3 - assecCov = [ 0.0064 0.00408 0.00192 0

4 0.00408 0.0289 0.0204 0.01

5 0.00192 0.0204 0.0576 0.0336;

& o 0.0119 0.0336 0.1225 ):

= initialWe = [ 0.3; 0.3 0.2; 0.1 1:

8

E] %% Create a default portfolio object

10 - p = Porcfolie('I P » initialWc):

11 - P = p.sethssetlisc s, "L ap

12 ')

13 - P = p.sectAssecMoments (assecMean, assecCov):

14 - P = p.setDefaultConstraints;

15

16 %% Esimate 5 equally space portfolics aleng the efficient frontier

17 - We = p.estimateFrontiez(5); =r= N
18 - plocFrontier (p) ST =la @
13 Fle [dt Oeboy Dektep Window Help -
20 %% Set up a trading blotter

21 - pnames = cell(1l,5): Brewees =

22 = for 4 = 1:8 Pozsl Pores
FEI= pnames{i} = sprincf('Forckd’',i): 25,506 L]
24 = end ap Equities 3.6878 o
25 Equities 4.0425 o

Emezging Equities 3.364 100
26 - Blotter = dactasec([{100*Wc},pnames], 'cbhbanames’,p.Asseclisc)
feoox |
l. ]
ln 1 = T |

Solving an example portfolio optimization problem along the efficient frontier using the object-oriented portfolio
optimization tools. The toolbox helps you construct and solve a portfolio optimization problem using thé”ortfolio
object (left), estimate the efficient frontier and the initial portfolio (top right), and create a blotter containing the asset
weights for five equally spaced portfolios along the efficient frontier (bottom right).
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u Comparison of Efficient Frontiers EI@
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Efficient Frontiers with Combinations of Transaction Costs and Turnover
0.04 T T T T T T T T T
0.035~ —
0.03 - -
w
[ =
=
&
o 0025+ No TX or TO 7
.f:_’ — TX only
= — TO only
s 002 TX and TO —
& #  |nitial
@O
=
0.015 - -
0.01- -
0005 1 1 1 1 1 1 1 1 1
0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 011 0.12 0.13
Standard Deviation of Portfolio Returns

Plot of efficient frontiers for an example portfolio optimization problem with and without proportional transaction costs
(TX) and turnover (TO) constraints.
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Risk Analysis and Investment Performance
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Surface plot showing Sharpe ratio results for backtesting of a leading-lagging, exponentially weighted, moving
average trading strategy on daily returns data.

Fixed-Income Analysis and Option Pricing
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u Call Option Portfolio Sensitivity
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Plot showing the option Greeks gamma (z-axis height) and delta (color) for a portfolio of call options.

Financial Time Series Analysis
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[ Financial Time Series Tool
File Edit Tock Help 18]
— Data Source  Data Management (]
Datafeed Tookox v | Losa Active variable:  ibm
— Data Tabie-
Dotasource:  fsdata.mat Dates OPEN | HIGH | LOW | CLOSE |
Actve variabh: 1 Pilan13.] 367500 369063 366563  36.8750)]
2 l08-Jan-19.. 3 33 w60 31363
o] e et e |3 lpssan19. 371250 37620, 368730 31|
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37,9063 381563 37.1500] 38
382500 384063 378750 381563
381563 39 381563 38750
38.6250] 39 385313 38.7500]
388750 389063 382813 3846250
4 385313 38813 381563 38.2500] -
; 381250]  38.2500]  37.5000 376563 |
| Retresh varisbie ist | | Remove variabie(s) | | 372500, 361563 371350 _
370313 374063 367500 3|
— FINTS Objects and Outputs 361563 36,5313 36 36563
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Importing and visualizing stock data using the Financial Time Series tool. You can import data, display selected time
series objects (left), plot the selected times series object (top right), and access data from a datafeed provider (bottom
right).
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Regression and Estimation with Missing Data
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4\ Command Window
File Edit Debug Desitop Window Help
Separate regressions with daily total recurn data from 03-Jan=-2000 to O07-Now=-2005 ...
Alpha Beta Sigma
0.0012 ( 1.3882) 1.2294 ( 17.1839) 0.0322 ( 0.0062)
0.0006 { 0.5326) 1.3661 ( 13.6579) 0.0449 ( 0.0086)
-0.0002 ( 0.2878) 1.5653 ( 23.6085) 0.0298 ( 0.0057)
=0.0000 ( 0.0368) 1.2594 ( 22.2164) 0.0255 ( 0.0049)
0.0014 ( 1.4326) 1.3441 ( 16.0732) 0.0376 ( 0.0072)
0.0046 { 3.2107) 0.3742 ( 1.7328) 0.0252 ( 0.0071)]
0.0001 ( 0.1747) LSS L DS onh il L L L L T
=0.0000 ( 0.0312) [N Command Window
0.0001 { 0.1608) = 2
~0.0002 { 0.4871) File Edit Debug Desktop Window Help »
0.0000 { 0.038%) Grouped regression with daily total return data from 03-Jan-2000 to 07-NHov-2005 ... -
0.0001 ( 0.1282) Alpoa Beca Soone
ARPL 0.0012 { 1.3882) 1.2294% ( 17.1833) 0.0322 ( 0.0082)
AMIN 0.0007 { 0.6026) 1.3673 ( 13.6427) 0.0450 ( 0.0088)
csco -0.0002 ( 0.287%8) 1.5653 ( 23.608%) D.0298 ( 0.0057)
DELL -0.0000 ( 0.03€8) 1.2594 [ 22.2164) 0.02585% ( 0.0049)
EBRY 0.0014 { 1.4326) 1.3441 ( 16.0732) 0.0376 ( 0.0072)
== 0.0041 ( 2.83507) 0.6173 ( 3.1100) 0.0337 ( 0.0065)]
HEQ 0.0001 ( 0.1747) 1.3745 ( 24.23390) 0.0255 ( 0.0049)
IBM =0.0000 { 0.0312) 1.0807 ( 2B.7576) 0.016% ( 0.0032)
INTC 0.0001 { 0.1608) 1.6002 ( 27.3684) 0.0263 ( 0.0050)
MSET =-0.0002 ( 0.4871) 1.1765 ( 27.4554) 0.0183 ( 0.0037)
ORCL 0.0000 { 0.0389) 1.5010 ( 21.1855) 0.0319% ( 0.0061)
YHOO 0.0001 { 0.1282) 1.6543 ( 19.3838) 0.0384 ( 0.0074) 3
J‘ﬁ > [ =
OVR

Results of estimating CAPM model parameters with missing data. You can estimate with missing data (parenthetic
values are the t-statistic) suggesting the GOOG Beta coefficient is not statistically different from zero (top left), and use
seemingly unrelated regression to identify a statistically significant Beta coefficient for GOOG (bottom right).
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u Missing Data: Efficient Frontier Estimation
File Edit View Insert Tools Desktop Window Help

NEEHLS | K|RQAODEL- S| 0E) ed

x10° Mean-Variance Efficient Frontiers under Various Assumptions
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Plot showing the effect of missing data on the estimation of the mean-variance efficient frontier. The frontier in red was
calculated by removing all time periods containing missing data in the sample data, and the frontier in blue was

calculated usingecmnmle to estimate values for the missing data.

Technical Indicators and Financial Charts
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B MATLAB Financial Charts = o =

File Edit View Insert Tools Desktop Window Help k]
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BOLLING Bollinger Band chart. -
BOLLING(&55ET,SAMPLES, ALPHA, WIDTH) plots Bolinger bands for given ASSET [ Chart type
data wvector. SAMPLES specifies the number of samples to use in computing 1
the moving average. ALPHA is an optional input that specifies the exponent Bolinger = |
used to compute the element weights of the moving average. The default
ALPHA iz 0 (simple moving average). WIDTH is an optional input that
specifies the number of standard deviations to include in the envelope. |t

iz a multiplicative factor specifying how tight the bounds should be made -
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Graphical tool in Financial Toolbox for exploring different types of financial charts and technical indicators.
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