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Naroky na financni modelovani

 Volatilni trhy

— Neustale se meénici potreby

» Dostatek vypocCetniho vykonu

— Velka data, velké modely

« ZvysSena transparentnost
— Vice auditu a regulaci
— Vice sdileni s kolegy

_Regulatori | Kiienti _Jl _Partnefi _
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Obtize pri Vyvijeni modelu

Tradicni pristup Obtize
,krabicovy“ software Nemoznost prizptisobovat
Nedostatecna

Konzultace od tretich stran
transparentnost

Mala vypocetni rychlost,

Spreadsheety, Excel omezena velikost dat

Interni vyvoj pomoci

tradiénich jazykd Dlouhotrvajici vyvoj

Neefektivnost integrace a

Kombinace predchozich .
automatizace
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« 15 nejvétsich spole€nosti v
oblasti spravy aktiv

« 10 nejvétsich komercnich
bank v USA

....................................

fond loj = & & & N Sl Az 3 S0 3

* Rezervni banky vsech
¢lenskych zemi OECD

-l
* Nejveétsi 3 ratingove '-
agentury § ;-

Data Store Data Access

Layer (MATLAB)
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Postup financniho modelovani

F 8 s . F N
Analyza
@ xls & Vizualizace @ . mﬁ
AlB|C ; ] @
Modelovani
“ S=31; K=30
: C=blspric
P=C-S+K*e
Vyvoj aplikaci
BZ NG CL Jdil
71.92 5332 81, ‘C/c++
Java -NET
% J : S ™ j % J

Automatizace



Pristup k datum z ruznych zdro

xcel tabulky a prosteé (plochéeé)
atabazoveé soubory

DBC nebo JDBC kompatibilni
atabaze

atové toky zahrnujici Bloomberg,
euters, Factset®, eSignal® a jiné

ebové sluzby (SOAP)

loomberg EMSX, X_TRADER

u

Selected Securities.

Current Connections:

‘Yahoo -

Status:

Connected: Yahoo

01111112
o
7 History
From Date:
To Date:
Period daity

WMATLAB variable: data

HOB &0x
B Convert - Beeldaterto < datenum + =] o
Import as: Range B Replace + [Non-numericwith + 0.0 + -
@ Column vectors ~ | B6:124462 Import
IMPORTED DATA SELECTION UNIMPORTABLE CELLS 1mpoRT
A ] c D 3 F G H 1 J
1/ Day-Ahead. B
2 [c WW_DALM
3 c Date: 06/0L...
4 H Local Date _[Local Hour .. Location ID_|Location N... [Location T... |Locational ... |Energy Co... |Congestion... Margin
5 H LocalDate [ LocalHourER] LocationID [ LocationNa Location Ty Locationalt[ EnergyCom}| Congestiond] Mar
6 D 90 1 4000 0 0 37.3700 371900 0 (
70 90 1 6352 0 0 37.0200 371900 0 «
g8 D 90 1 6353 0 0 368400 371900 0 )
9 D 90 1 6354 0 0 36.9900 371900 0 -
- = O - 1 [ 0 37.1100 371900 0 +
B Visual Query Builder - O | B || 0 37.4900 371900 0 (
0 36,9900 371900 0 +
sy Do e > i 79700 374900 0 (
Data operation 0 37.2300 371900 0 (
@ Select Insert 0 37.2700 371900 0 1
Data source Tables Figids &
Catalog
BondData * | [ cdefautt=  BondData20110827 + | [Type -
EnergyData Name =
Excel Files Schema State
Historical Bund 2 Price
» =default= - - | |Coupon ad
Advanced guery options
@ Al Where. ] [ Groupby.. ][  Having ] [ orderby
Distinct = = = o
SOL statement
SELECT ALL Type,Name,Price, Coupon,Maturity FROM BondDataZDﬂUBZﬂ
MATLAB workspace variable
Data r A
Workspace variable Size B Datafeed
data Ixl 1636262
Connection Data
Enter Security:  Choose Market:  Data Selection:
Eauty . @ Curent 011112 *) Default Fields  ©) Al Fiekds
" TS After_Hours_Change_Real_tim

Annualized_Gain
Ask

Ask_Real fime
Ask_Size
Average_Daily_Volume
Bid

Bid_Real_time
Bid_Size

Book_Value z
< [ L3

GelData | | Override

58

5.73
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Vyznamne vestaveneée funkce

Distribution Fitting Tool

Matematika a statistika

®| RO &'@

Display type:  Densty (PDF) Normal

« Regrese (linearni, nelinearni) o] e e r——
 Prokladani krivek i

* data ||
QU Help /\ —fit1
Ele Edit Miew Go Favorites Desktop Window Help [ fit 2
 Pravdéepodobnostni distribuce, RNG = (e |
=
& Release Notes - ] £ 3r B
V4 Vé @ Installation \\ The Classical Model 5
 Shlukovani e e
€% Bioinformatics Toolbox = 2t +
€ Code Generation from MATLAB
e - e ” ” € Curve Fitting Toolbox I
 Vicerozmérna & faktorova analyza & o Teen B ]
y @ Datafeed Toolbox E Using Bootstrapping
=€ Econometrics Toolbox Histarical Simulation
i b Getting Started s Warket Risk 0 . . . =
. . e ' ” 41 & Users Guide 03 02 01 0 01 02 03 04 05
° rediktiivini modeiovani, o e Pt : | Dsa
-y Examples : Using Extreme Value Theary and
& ) Copulas to Evaluate Market Risk & So1Pt ‘ “’
= = o Data Filtering
« Optimalizace, odhad parametru
L) 4 Volatity Modeling
Muttiple Time Series Modeling =
1 Stochastic Differential Equations r - . I
y A Maodeling the United States o
@ L] Release Notes Y ( £ 4 Script
: conomy
& Financial Toolbox )
4 Financial Derivatives Toolbox -
4 Fixed-Income Toolbox I
[punizaton
™ ¥4 Y 4 r'd V' P Fixed-Point Toolbox
@ Fuzzy Logic Toolbox !""‘*"“ Vssslzatan
I I V I € Global Optimization Toolbox Pricing Ameican Basket Options by o . P Tt
& Image Processing Toalbox i Monte Carlo Simulation s Serip I
P b Nods snd Chitran
« b

- Analyza & optimalizace portfolia T :
« Uréovani cen & zajistovani derivatu |
« Modelovani vynosové krivky

=  Monte Carlo simulace

« Kvantifikace rizika

« ARMA/GARCH Analyza

59.11

52.87 5.9

52.87

01234667 8 8101112131416161718192021222324 262627282930




p7:
I P

MA

£ HUMUSOFT

LAB podporuje datovou analyzu i vyvoj aplikaci

Prostredi pro datovou analyzu:

— Financni profesionalové pouzivaji k analyze komplexnich
finan€nich dat MATLAB a jeho Toolboxy.

Prostredi pro vyvoj aplikaci:

— Modely a aplikace jsou vyvijeny, testovany a distribuovany
jako samostatné aplikace nebo jednoduse integrované do
nove Ci jiz existujici firemni aplikace.
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UpIné vyvojové prostiedi

« Portfolio b Infofiatio » ~ ol @m -
¢ N 3 t i / I I I k 1 Name « MNew Folder
dsiroje pro vyvoj apilikacl e N i :
html I
[ BlueChipStocks Reports » Code Analyzer Report

— I nteg rova ny Ed itor & Deb u g g el’ ] dowPortfolio.xls Find Files  Ctrl+Shift+F LODOIFIXME Report
| Editor - C\Work\Demos\Energy\GeneratorRiskiModelNGPricen Al

L pimis Show 3
D@ sS@2 o

’ r = e ' Yar jfgetF ,  ContentsReport
— Zobrazeni zavislosti mal - e < wee P o " Dependcy g

Sort By
Coverage Report

] %% Import Historical Data Stums
P r V 4 r o ¥4 Q % The data can either be imported from a}mms HE'P
— Porovnavani souboru nebo slozek |y e i
o 4 gas - l}lumsOptlma\.m il
12 v
13 — clear [~
14 — Try r
15@ data = fetchNGData;
16 — catch
p - ” - - 17 — da}:a = load('"Data\NG5pot.mat');
18 — end
* Nastroje pro analyzu vykonnosti N
o = 2] Profiler ) ==
21 3% Tn pate: (28 File | Edit | Debug Deskiop Window Help ~

< LS~ 1)

NaturalGas: [26]
ro I er ) || StartPrefiling  Run this code: | script - | @ Profiletime: 2 sec
Command Window Crude0il: [26 -

. 1| script (1 call, 1.428 sec)
>>» ModelNGP EuelOil: [264) o o cted 11-dan2012 11:18.22 using cpu time.

H 15 data = fetchNGData: sciipt in file C WVorki\Demos\E
= Capy to new window for comparing mutipls runs
—_— £ B>
how parent functions Show busy linss Show child functions

Show Code Analyzer results [¥] Show file coverage [v] Show functien listing

Parents (calling functions)
No parent

Lines where the most time was spent

Line Number ‘Cude Calls Total Time % Time Time Plot

« Tvorba grafického uzivatelského o o
rOZh ranl ?; mmm“wmm"m:reditRaﬂngC.’:ll::u\.ator I : 3 ES}EE Ej} I:
— Interaktivni nastroje pro tvorbu GUI | ot

« Objektove orientované programovani S .

Glossary.
RE. Retained Earmings

TA: Tolal Assets View Model Compute Ratings
MVE: Market Value of Equity

BVTD: Book Value of Total Debt

Tag: figurel Curent Peint: [44,235]  Positior: [360, 534, 797, 563]
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Agenda

* Naroky na financni modelovani
&)\ P¥iklady finanénich modelt
- Ukazka jejich sdileni

« Shrnuti a zaver
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Priklady financnich aplikaci

« Algorithmic Trading

« Cash-flow Hedging &
Scenario Analysis

 Credit Value-at-Risk

Tematicky zamérené weboveé seminare:

130

120

110

o
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Original Series & Moving Average

Close

Vg W Mﬂw\\M A

5000 10000 15000

90%
95%
99%  $1,613,179 3.81% $2,307,356 5.46%,

$491,063 1.16% $976,916
$798,630 1.89% $1,336,894 3.16%

Simulations Valuation Date  Current Value
10,000 11-Jan-2012

$42,291,790

Simulated Loss Distribution

——95% VaR: $798630.
——95% CVaR: $1336894.



http://www.mathworks.com/company/events/webinars/index.html?language=en&by=application&app=financial
http://www.mathworks.com/company/events/webinars/index.html?language=en&by=application&app=financial
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Priklad klasifikace dluhopisu do ratingovych trid

.- Ukol: Posoudit riziko dluhopist na zakladé historickych dat
— 1311 raznych dluhopist
— Informace o dluznikovi: 5 finan€nich ukazatel a primyslové odvétvi

- Historicka data:
— 3932 raznych dluhopisi
— 5 finanénich ukazateld, pramyslové odvétvi a experty prirazeny rating

= Classification Learner



Strojové uceni — Ruzné typy uceni

S ucitelem

Strojové
uceni

Vyvoj prediktivniho
modelu na zakladé
vstupnich i
vystupnich dat.

Bez ucitele

Hledani vnitrni
reprezentace dat
pouze na zakladé

vstupnich dat.

o
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Kategorie algoritmu
SuppsH Discriminant
- . earest
Klasifikace Vector Analysis Naive Bayes NNeighbar
Machines
Regrese 6L, Noninear SVR || Methods || Tiees. || Networks
Regrension J
;. kMeans, kmedoids . . Gaussian
Shlukovani Fuzzy C-Means Hierarchical e
Neural Hidden Markov
Networks Model



Postup pfi strojovém uceni

Faze uceni: hledani nejlepsiho modelu

FILTRACE PCA

SOUHRNNE SHLUKOVA
STATISTIKY ~ ANALYZA

()

CLASIFIKACE

REGRESE

>

P

&
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Agenda

* Naroky na financni modelovani
* Priklady finan¢nich modelt
&\ Ukazka jejich sdileni

« Shrnuti a zaver
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Sharing MATLAB Applications

MATLAB

MATLAB MATLAB
Compiler Compiler SDK

\MATLAB Standalone § Excel P?Aoéjzlt_:ﬁsn
‘ Application | aAdd-in [l Hadoop 24 Server

= Share applications with those who do not need MATLAB

= Royalty free

« MATLAB Production Server provides most efficient path for
secure and scalable enterprise applications



B S
Deploying Applications with MATLAB

End-User
Machine

MATLAB
Runtime
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Agenda

* Naroky na financni modelovani
* Priklady finan¢nich modelt
- Ukazka jejich sdileni

)\ Shrnuti a zaveér
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Reseni obtizi v MATLABuU

Obtize

Nemoznost pfizpusobovat
NedostateCna transparentnost
Mala vypocetni rychlost

Omezena velikost dat

Dlouhotrvajici vyvoj

Neefektivnost integrace a
automatizace

Reseni
Flexibilni modelovani

= Kompletni vyvojové prostredi

White-box modelovani
= Viditelny zdrojovy kod funkci
Vykonne vypocetni jadro
= Just-In-Time kompilace

Nastroje pro Big Data

= Datastore, MapReduce, ...

Rychlé prototypovani

« Zaméreni na modelovani ne na programovani

Jednoducha integrace & nasazeni
= Interaktivni postup s moznosti automatizace
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Zdroje informaci

 Internetové stranky

— www.humusoft.cz

— www.mathworks.com

« MATLAB Central

— komunita pfiznivcl a uzivatelti systému MATLAB/Simulink
— www.mathworks.com/matlabcentral/

* Informacni kanaly
— Facebook: www.facebook.com/humusoft

— Youtube: www.youtube.com/humusoft

— Twitter: www.twitter.com/humusoft

26
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Zdroje informaci

- Www seminare (webinars), Workshopy, Seminare
— on-line seminare zdarma (AJ, CJ, SJ) + archiv

. Skoleni
— MATLAB, Simulink, dSPACE, COMSOL Multiphysics

 Konference Technical Computing Prague / Bratislava
— prispévky uzivatell o vyuziti systému MATLAB/Simulink v praxi

27


http://www.humusoft.cz/events/
http://www.humusoft.cz/skoleni
http://www.humusoft.cz/archiv/konference/tcp/
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Zkusebni verze

PInohodnotna verze MATLAB
Casové omezena na 30 dni

Moznost libovolnych nadstaveb

V pripadé zajmu nas kontaktujte

%
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MATLAB&SIMULINK
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Dekuji za pozornost.



