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Apie kg Sis kursas

e Jvadas j finansus ir prekyba
— Birzos
— Rinkos duomenys
— Vertybiniai popieriai
— Prekyba, sandoriai, brokeriai
 Matematika finansuose
— Skaiciavimai kiek ir ko pirkti tam tikram tikslui
— Suktrimas naujy isvestiniy instrumenty (ang. pricing)
— Duomeny analizé siekiant pelno prekiaujant
— Rizikos analizé siekiant sumazinti nuostolius
— Portfeliy karimas



Apie kg Sis kursas

* |Informatika finansuose
— Programavimas matematikos Tuidaviniq
— Prekybos sistemy programavimas
— Labai greitas duomeny apdorojimas

— Optimizavimas uzdaviniy naudojant GRID
technologijas

— Sandoriy informacineés sistemos

— Prekybos algoritmai

— Automatizuotos prekybinés sistemos dalys
— Automatizuotinos investavimo strategijos



Mano patirtis

e Praktiné patirtis (6 metai) bankuose Londone
* Kursas 5-ti metal
* Déstomas is praktikos

* Pats uzsiimu praktika taip pat
 Sritis labai populiaréjanti
* Néra sudétinga, bet daug detaliy

* Tikrai néra lengvas kelias j praturéjima



Mano veikla

Déstau Jums ©
Moksliniai tyrimai
— Vadovauju Lietuvos mokslo tarybos projektui: “Skaitinis

intelektas portfelio algoritmy karime finansiniy sukrétimy
laikotarpiais”

Vadovauju

— doktorantams
— magistrantams
— bakalaurams

Moksliné praktika
Prekyba ateities sandoriais ir akcijomis “gyvai”

Su partneriais vystome pirma algoritminés prekybos fonda
LT



PVZ.:

e Klasikinis techninés analizés pavyzdys, kuris
gali buti automatizuotas

e SkaiCiuojami 2 slenkantys vidurkiai
— Trumpas (10 dienu)
— llgas (20 dieny)

e Kai kerta vienas kitg, reiskia reikia pirkti arba
parduoti
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Daugiau sistemuy
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Demo prekybos sistema

http://raudys.com/kursas/pratybos/jts.zip Login/pass: edemo/demouser
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Metatrader
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Ninja Trader

Nemokama sistema simuliacijoms, galima programuoti c# kalba
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MATLAB

Nepamainomas duomeny analizés jrankis
Placiai naudojamas finansuose

Labai patogus bet kokiy duomeny

— Analizei

— Manipuliavimui

— Vizualizavimui

Greitas ir patogus prototipy kurimas
Yra nekomerciné versija “GNU Octave”

Alternatyva yra R
Alternatyva yra Pytonas



60. L L L L L L L L L

%% pratybos000.m

X = randn(1,1000);
$ arba load data file

figure(l) ;plot (cumsum(x) ) ;

r r r r r r r r r

-10°1 -
0 100 200 300 400 500 600 700 800 900 1000
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Darbai susije su finansais

e Populiariausios vietos
— Londonas, Niujorkas

— Frankfurtas, Ciurichas, Honkongas, Paryzius,
Singapuras

* Kokiy specialisty iesko darbdaviai
— Programuotojy
— Matematiky/statistiky
— Rinkos analitiky/sistemy karéjy
— O labiausiai tokiy, kurie iSmano viska



eFINANCIALCAREERS

Home Find a job

Job search

You refined by
matlab [undo]
UK [undao]

Undo all

Create email alert

Hews & advice My eFC

(=] A

matlab LK

L

1owing 1-30 of 30 jobs

Sort by Relevance | Date | Company | Location

Selby Jennings
Technology

C++ Quantitative Developer — Ultra
Low Latency HFT Strategies

Circa £100,000-£120,000 +

bonus + benefi..

|E| Advanced

Proprietary Trading Firm — the City of Lendon, London, UK Circa £100,000-£120,000 + bonus + benefits

Huxley Associates
£50000 - £35000 per
annum + Benefits

Quant Researcher - Systematic
Hedge Fund

| am working on a search for an exceptional Statistician to join the Quantitative Research & Analysis team...

Market Risk Control Business Robert Walters
Analyst £B5K

UK-London 31 Aug 12
UK-London 24 Aug 12
UK-London 16 Aug 12

The Buziness Analyst, Stress test calibration role sits within the Market Risk Management and Contrel function...
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Front Office Quant, Rates, FX & Hybrids (AVP / VP)

- saary Circa £200k total.

’ Location: London, England, United Kingdom 336
@ Job Type: Permanent, Full time "-"iEWJ_SUE”hiS
ali company Millar Associates

Bl Postedon: 06 Feb 18

This truly global top-tier investment bank trades and structures a range of products across FX, Rates, Credit,
Structured Finance & Equity-linked products. They now seek a very talented Quant Analyst for their Global Quant
Analytics group. Sitting in the Front Office with the traders, you will work on the modeling of Rates, Credit and FX
Derivative and Cash products.

KEY RESPONSIBILITIES:

» Build & implement pricing models for Credit and Rates-linked Derivative & Cash products
+ Maintaining existing models

Document & testing new and existing models
« Supportthe analytics model library for the quants, trading, Risk & Finance

KEY SKILLS & EXPERIENCE:

# Strong analytic, modelling, pricing & risk management skills gained in finance

Strong programming using C++, Python, Matlab, R, 5-Plus, C++, S0L

nderstanding of Rates, Credit or FX products gained on the job or within education

Experience gained either at a bank or at a Risk software house developing derivative pricing models
Minimum MSc, ideally a PhD in Finance, Maths, Physics, Comp Sci, Econometrics, Stats or Engineering
The ability to communicate effectively across multiple teams with good presentational skills

Able to multi-task different projects and prioritise against tight deadlines

Awailable for occasional international travel

-

-

L]
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C++ Quantitative Developer — Ultra Low Latency HFT Strategies

Company Selby Jennings Technology

Location UK-London

Remuneration Circa £100,000-£120,000 + bonus + benefits
Position Type Permanent

Emplayment type Full time

pdated 31-Aug-2012

eFC Refno 1088764

Apply online B= savethisjob B2 Sendtofriend =) Printthisjob s Share

Proprietary Trading Firm — the City of London, London, UK Circa
£100,000-£120,000 + bonus + benefits

Senior C++ Quantitative Developer — Ultra Low Latency HFT Strategies,
Proprietary Trading Firm — the City of London, London, UK will require the
following skill-set;

e Exceptional C++ programming skills

e Secondary knowledge of Java a big plus

e Experience with ultra-low-latency production code

e Knowledge of large datasets

e SQL

e Multithread experience

e Matlab/R

e Deep knowledge of FX, Futures, Equities a plus but not prerequisite
® BSc (or higher) in Comp Sci, Maths, Physics, Engineering etc
e Solid communication

e Python/Perl/Bash

19
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»

Home

Job Seekers

33 jobs for matlab
FI=E %

Matlab Developer
£350 per Day
Landon

Contract

3 hourz ago .ﬂ

C++/Matlab Electronics/Sof...
£200 - £300 per Day

Oxfordshire

Contract

7 minutes sgo .ﬁ

Senior Java Developer - Eli...

£100k per annum + Up to 100% B.
City Of London
Permanent

4 day= ago

Web and IT REPORTING AN...

£30k - £40k per annum + Benefits
City Of London
Permanent

T daye ago

Quantitative Analyst- Hedge ..
£70k to £150k per annum + Benefi
London

Permanent

2 dayz ago

Senior Integration/Softwar...
85k Per Annum

London

Permanent

& dsy= ago

Principal Software Enginee...

£40k - £50k per annum
Derby, Derbyshire
Permanent

1 day ago

Equities Quant - Quantitativ...
To £85k + Bonus + Bens

Landon

Permanent

Advertisers Resources

Contact Job5Serve:
+44 (0)1621 817335

Show Job Search

Classic View

Saort: Best Match

Quantitative Analyst - Hedge Fund in London £70k+
London - £70k to £150k per annum + Benefits: Extra Benefits
Permanent

Key Words: QUANT/QUANTITATIVE/IAMALY ST/ISOFTWARE/C++FINANCIALHED GE
FUNMDIMATLABSQULONDONFORTRANMATHEMATICAMATHS/MATHEMATIC SIMATHEMATICAL

Exceedingly strong academics are required for this excellent Qluantitative Analyst opportunity with a prominent

Hedge Fund in Central London. As the ideal Quant, you will be educated to a Masters or PhD level in

Mathematics, Statistics, Computer Science or Engineering from a top-tier red brick institution or international equivalent.

You will have a high proficiency working with programming languages, a fundamental part of this role. Experience with C++, Java or a
further object-orientated programming language would be preferred, but experience with a mathematical language would also be

beneficial, such as Matlab, Fortran or Mathematica or any exposure to quantitative methods.

You will look to combine your technical prowess with your strong mathematical and quantitative abilities, teaming it with a fantastic work
ethos and a permanent drive to succeed. [deally you will be passionate about finance and working in this industry.

This fantastic opportunity gives you the ability to earn a generous salary, start your career working for a company where you will be
challenged daily and pushed to achieve your full potential. Interviews have begun for 2012 starts; apply now to avoid missing out.

Location Londaon, LK

Industry T

Rate £70k to £150k per annum + Benefits: Extra Benefits
Employment Agency Oho Group Ltd PIN

Contact Kain Craigs +

Email Contact This Employment Agency

Web Link httpeliwnww.oho.co.uk

Reference JSKCLPX111

Posted Date 2B/08/2012 15:59:54

Permalink http:hwww.jobserve.com/C1Kji

Learning Zone

C N3 Avol |

Posted: Tuesday, 28 August 2012

ono

See more jobs like this

AV




Darby susiskirstymas

* Developer — programuotojai
— Programuoja sistemas
* Research analyst — quant — analitikai

— Analizuoja duomenis
— Kuria ir testuoja modelius/sistemas

* Trader/strategist — prekiautojai

— Prekiauja birzoje, stebi rinkas, generuoja idéjas
prekybos sistemoms



Quants

 Kuom uzsiima analitikai — “Quants”
— Algoritminiy sistemy analizé
— Modeliy ktrimas
— [Svestiniy instrumenty karimas “Pricing”
— Rizikos vertinimas



CWA Quantitative Anahyst

£600 - £700 per Day
City Of London
Cortract

2d3ys Igo

C++ Quantitative Developer

£600 - £700 per Day
City Of Londan
Contract

JdFys Igo

1y Contract - Quantitative ...

£400-£1000 per day
Landon
Contract

12 kours go

C#HF# Developer - Hedge Fu...

£60K - £100k per annum + Benefits
ity Of London
Permanent

10 howrs g0

C# WPF Developer Propriet...

£75k + bonus + benefits
City, London
Permanert

G oIy G0

C# WPF Developer Propriet...

£75k + bonus + benefits
izity, Lonclon
Permanent

B days g0

C# Analyst Programmer - ...

£500.00 - £600.00 per Day
ity Of London
Zontract

Fdays Fgo
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Programavimas algoprekyboje

Komunikavimas su birza ar brokeriu
Spartus rinkos duomeny apdorojimas
Maksimalus “koru” isShaudojimas
Spinlockai ir lock free programavimas
Labai spartus apsikeitimas duomenimis
Complex event processing

High performance, GRID

Ir zinoma GUI, reportai, webas



Kokio tipo sistemos

* Pagrindinés algoritminés prekybos sistemos
— Fundamentines
— Dazna prekyba/rinkos kurimas (HFT)
— Trendy sekimas
— Arbitrazas
— Priestrendinés



Kurso kryptis

 Kam labiau tinka programavimas

— Daugiau programavimo

 Kam sunkiau su programavimu
— Daugiau analizés
— Excel panaudojimas



Pratybos

Naudosim MATLAB

Analizuosim rinkos duomenis, braizysim
grafikus, juos analizuosime

Rasysime primityvias prekybos strategijas,
testuosim jas simuliacijoje

Prisijungsime prie brokeriu API, siuntinésime
sandorius, analizuosime rinkos duomenis
Nagrinésime egzistuojancias prekybines
sistemas



Literatura

Ernie Chan. Algorithmic Trading: Winning
Strategies and Their Rationale

Trading and Exchanges: Market Microstructure
for Practitioners by Larry Harris

Inside the Black Box: The Simple Truth About
Quantitative Trading by Rishi K Narang

New Trading Systems and Methods by Perry J.
Kaufman

Options, Futures & Other Derivatives by JOHN C
HULL



Kitl resursai

Brokeris Interactive Brokers -
www.Interactivebrokers.com
TWS (edemo/fdemo demouser)

Nemokama sistema valiutoms - www.metaquotes.net

Investavimo enciklopedija —
www.investopedia.com

FIX protokolas —
www.fixprotocol.org

finance.yahoo.com — nemokami rinkos duomenys
http://code.google.com/apis/finance/



http://www.interactivebrokers.com/
http://www.metaquotes.net/
http://www.investopedia.com/
http://www.fixprotocol.org/

Kokie namy darbai

Duomeny nuskaitymas, indikatoriy
programavimas ir paisymas grafiskai MATLAB
aplinkoje

Prekybinés sistemos simuliacijos parasymas

MATLAB kalba ir optimizavimas, rezultaty
rodymas

Portfelio kurimas, optimizavimas

Prisijungimas prie IB APl, duomeny
narodymas, sandoriy nusiuntimas




Baly sistema

4 (egzamino testas)
4x1.5 (namy darbas)
Namuy darbo vélavimas:

— 1 sav. —25%, 2 sav. -50%, >2 sav. —100%

— Jeigu negalit pristatyti namy darbg siusti e-pastu
(tik spec atveju)

0.5 balas - paskaity lankomumas ne prastesnis

negu 75%

0.5 balas — svari pagalba tobulinant paskaity
medziaga



Namuy darb

y tvarakarastis

Paskaita 001

Paskaita 002

ND1

Paskaita 003

ND1

Paskaita 004

ND1

Paskaita 005

ND2

Paskaita 006

ND2

Paskaita 007

ND2

Paskaita 008

ND3

Paskaita 009

ND3

Paskaita 010

ND3

Paskaita 011

ND4

Paskaita 012

ND4

Paskaita 013

ND4

Paskaita 014

Paskaita 015

Paskaita 016




Namuy darbas 1 (is 4)

Susipazinimas su rinkos duomenimis
Studentas turéty pademonstruoti kad supranta ir moka uzkrauti duomenis j
MATLAB aplinkg ir juos atvaizduoti ir atlikti elementarias manipuliacijas su jais bei
atvaizduoti rezultatus. Savarankiska duomeny paieska
Pakrauti duomenis j MATLAB
— Tikinius
— Minutinius
— Dieninius
Atvaizduoti duomenis (visus tris)
Atsitiktiniy duomeny generavimas ir atvaizdavimas
Papildomai kelis (10-ukui):
Sudaryti sesijas iS minutiniy, tikiniu duomeny
Sujungti ateities sandoriy duomenis j vieng eilute
Dviejy skirtingy (akcijos ir forex) laiko eiluciy sulyginimas papildant tuscias dienas
arba jas istrinant (pvz: sukonvertuoti JAV akcijos kainas j EUR).

Surasti 10 didZiausiy pertrauky duomenyse ir jas atspausdinti (kokio ilgio kada
buvo)

IS tikiniy duomeny suformuoti valandinius barus arba minutinius



Pabaiga



TWS

Zaidimas kas daugiau uzdirbs prekiaudamas tas gaus 1
bala prie pirmo namy darbo ©

Jvesti naujg simbolj
— Akcija, valiuta, ateities sandoris
— Jvesti market ir limit sandorj
(kaina, galiojimas, puse, uzdaryti)
— AtSaukti (Cancel) sandorj
Sukurti grafika
— Pakeisti grafiko daznuma, jdéti indikatorius
Account langas,

Trade log langas



MATLAB

e Parodyti pvz. ir prasyti pakeisti truputi
 Pabandyti MATLAB

— Susikonfiguruoti

— Jvesti pvz. ir ji paleisti

— Jkelti duomenis is failo ir parodyti

— Pagrindine sintakse

— Masyvai, cell masyvai

— Masyvu operacijos

— Spausdinti ant ekrano

— strukturos



Tradestation DEMO

Chart

Market depth
Strategy
Indicator



