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MSCI: A Global Index Powerhouse
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MSCI is a leading provider of investment decision support tools to over 7,000 clients worldwide, ranging 
from large pension plans to boutique hedge funds

MSCI continues to leverage its deep understanding of the world's financial markets to turn data-driven 
insights into products and services designed to help our clients make more informed investment decisions

MSCI is dedicated to supporting the increasingly complex needs of the investment community with 
groundbreaking new products, high quality data, superior distribution and dedicated client support

MSCI is proud of its reputation as a pioneer in the index and risk management space



MSCI AT A GLANCE

7,0001
Clients

in 90 Countries 

Innovative
Products and 

Services 

3,200 
Talented Employees 

in 20+ Countries

Strong
Performance 

and Inclusive Culture

Global footprint

Across investment 
and trading spectrum

Engrained in 
the world’s most 
sophisticated investors

Analytics

ESG

Factors

Indexes

Real Assets

200+ researchers

1,500 technologists & 
data scientists

700 coverage & 
marketing professionals

Global, multi-cultural 
workforce 

Driving innovation for 
industry leading 
solutions

1 Number of clients based on the shipping address of the ultimate customer utilizing the product which counts affiliates, user locations, or business units within a single organization as separate clients.

As of 5/9/2019
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MSCI Global
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MSCI established in Hungary in 2007

MSCI Global:

22 Countries

32 Offices

3750 People



Budapest overview – as of end Q2 2019
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Office is growing, additional office space will be 
added in Q1 2020 

Active recruiting for the following major areas:

Application Development and Testing, IT Security 
Engineering, Infrasturcture Engineering, Data 
Services, Finance

2nd largest office at MSCI with 453 colleagues
(408 employees + 45 contractors/vendors)

25%75%

Average age is 
35 years

276 Non 
Officers + 45
Contractors

110 VP’s

20 ED’s

2 MD’s



• MSCI Beon will deliver MSCI’s high-quality content, 
risk analytics, and portfolio management tools in 
one place; integrates with your data and analytics, 
plus data and analytics from third-party sources.

Budapest – Major functions
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• Software development, Analytical/Functional testing and Operation of MSCI’s 
Analytics products

• Project management and Operation of our Data Services function

• Information Security – HQ for Engineering and Operations

• Infrastructure Engineering

• Research, Quantitative modeling

• 70% of Corporate Finance is located in Budapest

• Business facing teams of Sales Support, Solution Management, Client Service, 
Marketing
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Bevezetés a pénzügyi 
matematikába

Rövid bevezetés a matematika használatába a pénzügyi 
világban

Milán Vancsa 2019.09.27



Agenda
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• Néhány példa pénzügyi termékekre:
– Kötvény, Részvény, Opció, ….

• Kockázatok
– Kockázatok szerepe
– Kockázat identifikálása

• Kockázat modellezés

• Matematika eszköztár
– Leggyakoribb eszközök
– Egyéb



© 2019 MSCI Inc. All rights reserved. 
Please refer to the disclaimer at the end of this document.

Egyszerű pénzügyi 
termékek

Kötvények, részvények, Opciók



Példák
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• Kötvények: 

• Részvények:

• Opciók:



Példák
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• Kötvények: 
–Hitelviszonyt testesít meg. A kibocsátó vállalja, hogy egy adott 

pénzösszeget és annak meghatározott kamatát fizeti előre meghatározott 

• Részvények:
–Tulajdonjogok megtestesítő értékpapír

• Opciók:
–Előre meghatározott időpontokban biztosít vételi (vagy eladási 

lehetőséget) egy mögöttes termékre.
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Kockázatok felismerése 
és modellezése 
Vegyük az előző példát



Vizsgáljuk meg a részvényre szóló 
opció alakulását
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• Legyen a példánk egy részvényre szóló vételi opció:
– Az előre meghatározott ár legyen: K
– Lejáratkor a kifizetés: max(S(T) – K, 0)

• Feltételezés az alaptermék áralakulására:

• Ekkor: C = E(max(S(T) – K, 0))

• Általánosabban is megfogalmazható:
– Price = E(f(S(T)))



Vizsgáljuk meg a részvényre szóló 
opció alakulását
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Forrás: BBC



Vizsgáljuk meg a részvényre szóló 
opció alakulását
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• Folytonos idő:
• Sztochasztikus folyamatok

• Mit szeretnénk elérni:
• Hasonló folyamatunk legyen, 

mint a részvényár a piacon
• Analitikusan követhető legyen

• Példa: Geometria Brown mozgás

• Innen a feladat ugyanaz, mint 
korábban:

Price = E(f(S(T)))
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Matematikai Eszköztár

Pénzügyi modellezés



Hozzávalók

• Amit már eddig is láttunk:
– Valószínűségszámítás
– Sztochasztikus folyamatok
– Sztochasztikus analízis

• Egyéb:

–Optimalizálás:
 Példa: Van egy portfolióm, amitől elvárok valamekkora hozamot, de bizonyos 

korlátokat betartva

–Szimuláció:
 Analitikus megoldások hiányban

–Statisztika/ökonometria:
 Pl: Előrejelzési módszerek

–Gépi Tanulás:
 Modell kalibrálás
 Lásd következő előadás
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Köszönöm a figyelmet!



Mortgage-Backed Securities (MBS)

Click to add footnotes or disclosures.

Loan

Loan

Loan

Loan

Loan

Loan

Loan

Loan

Originator / Servicer

Originator / Servicer

Originator / Servicer

Securitizer
MBS
Pool
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Main Risk: Prepayment

May come from:

• Turnover 

• Refinancing
‒ Rate, term
‒ Cash out

• Default

• Curtailment

20Click to add footnotes or disclosures.

Might be affected by:

• General hardship

• Lock out 

• Underwriting standards

• Psychology of the individual

• Media effect

• Malicious intent

Unscheduled Principal Payment



Modeling Objective

Forecast monthly prepayment rate for Agency RMBS pools

• Measure: monthly SMM - Single Monthly Mortality Rate

• Historical periods: 2003-2015 (train, validate), 2016-2018 (test)

• Raw data: 
‒ Mortgage characteristics (30 raw attributes from eMBS ~25GB)
‒ Macroeconomic and Market conditions:

 Home Price Index (State level)
 Mortgage rate
 Unemployment rate

21Click to add footnotes or disclosures.



Modeling Process

22Click to add footnotes or disclosures.

EDA Feature 
selection

Build 
model

Performance 
Evaluation 

1. information value  
2. correlation matrix
3. domain knowledge

1. error tracking 
2. sensitivity 

1. link weights
2. hyper-parameters

1. sanity check
2. data cleaning
3. data transformation
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About MSCI
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MSCI is a leading provider of critical decision support tools and 

services for the global investment community. With over 45 years of 

expertise in research, data and technology, we power better investment 

decisions by enabling clients to understand and analyze key drivers of 

risk and return and confidently build more effective portfolios. We 

create industry-leading research-enhanced solutions that clients use to 

gain insight into and improve transparency across the investment 

process. To learn more, please visit www.msci.com. 



Contact us
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AMERICAS EUROPE, MIDDLE EAST 
& AFRICA

ASIA PACIFIC

Americas +1 888 588 4567 * Cape Town + 27 21 673 0100 China North 10800 852 1032 *

Atlanta + 1 404 551 3212 Frankfurt + 49 69 133 859 00 China South 10800 152 1032 *

Boston + 1 617 532 0920 Geneva + 41 22 817 9777 Hong Kong + 852 2844 9333

Chicago + 1 312 675 0545 London + 44 20 7618 2222 Mumbai + 91 22 6784 9160

Monterrey + 52 81 1253 4020 Milan + 39 02 5849 0415 Seoul 00798 8521 3392 *

New York + 1 212 804 3901 Paris 0800 91 59 17 * Singapore 800 852 3749 *

San Francisco  + 1 415 836 8800 Sydney + 61 2 9033 9333

São Paulo + 55 11 3706 1360 Taipei 008 0112 7513 *

Toronto + 1 416 628 1007 Thailand 0018 0015 6207 7181 *

Tokyo +81 3 5290 1555

• = toll free

msci.com
clientservice@msci.com
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This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the property of MSCI Inc. or its subsidiaries (collectively, “MSCI”), or MSCI’s licensors, direct 
or indirect suppliers or any third party involved in making or compiling any Information (collectively, with MSCI, the “Information Providers”) and is provided for informational purposes only.  The Information may not be modified, reverse-
engineered, reproduced or redisseminated in whole or in part without prior written permission from MSCI. 

The Information may not be used to create derivative works or to verify or correct other data or information.   For example (but without limitation), the Information may not be used to create indexes, databases, risk models, analytics, 
software, or in connection with the issuing, offering, sponsoring, managing or marketing of any securities, portfolios, financial products or other investment vehicles utilizing or based on, linked to, tracking or otherwise derived from the 
Information or any other MSCI data, information, products or services.  

The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information.  NONE OF THE INFORMATION PROVIDERS MAKES ANY EXPRESS OR IMPLIED WARRANTIES OR REPRESENTATIONS 
WITH RESPECT TO THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, EACH INFORMATION PROVIDER EXPRESSLY DISCLAIMS ALL 
IMPLIED WARRANTIES (INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF ORIGINALITY, ACCURACY, TIMELINESS, NON-INFRINGEMENT, COMPLETENESS, MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE) WITH RESPECT TO ANY OF THE INFORMATION.

Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider have any liability regarding any of the Information for any direct, indirect, special, punitive, 
consequential (including lost profits) or any other damages even if notified of the possibility of such damages. The foregoing shall not exclude or limit any liability that may not by applicable law be excluded or limited, including without 
limitation (as applicable), any liability for death or personal injury to the extent that such injury results from the negligence or willful default of itself, its servants, agents or sub-contractors.  

Information containing any historical information, data or analysis should not be taken as an indication or guarantee of any future performance, analysis, forecast or prediction.  Past performance does not guarantee future results.  

The Information should not be relied on and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or clients when making investment and other business decisions.  All Information 
is impersonal and not tailored to the needs of any person, entity or group of persons.

None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), any security, financial product or other investment vehicle or any trading strategy. 

It is not possible to invest directly in an index.  Exposure to an asset class or trading strategy or other category represented by an index is only available through third party investable instruments (if any) based on that index.   MSCI does 
not issue, sponsor, endorse, market, offer, review or otherwise express any opinion regarding any fund, ETF, derivative or other security, investment, financial product or trading strategy that is based on, linked to or seeks to provide an 
investment return related to the performance of any MSCI index (collectively, “Index Linked Investments”). MSCI makes no assurance that any Index Linked Investments will accurately track index performance or provide positive investment 
returns.  MSCI Inc. is not an investment adviser or fiduciary and MSCI makes no representation regarding the advisability of investing in any Index Linked Investments.

Index returns do not represent the results of actual trading of investible assets/securities. MSCI maintains and calculates indexes, but does not manage actual assets. Index returns do not reflect payment of any sales charges or fees an 
investor may pay to purchase the securities underlying the index or Index Linked Investments. The imposition of these fees and charges would cause the performance of an Index Linked Investment to be different than the MSCI index 
performance.

The Information may contain back tested data.  Back-tested performance is not actual performance, but is hypothetical.  There are frequently material differences between back tested performance results and actual results subsequently 
achieved by any investment strategy.  

Constituents of MSCI equity indexes are listed companies, which are included in or excluded from the indexes according to the application of the relevant index methodologies. Accordingly, constituents in MSCI equity indexes may include 
MSCI Inc., clients of MSCI or suppliers to MSCI.  Inclusion of a security within an MSCI index is not a recommendation by MSCI to buy, sell, or hold such security, nor is it considered to be investment advice.

Data and information produced by various affiliates of MSCI Inc., including MSCI ESG Research LLC and Barra LLC, may be used in calculating certain MSCI indexes.  More information can be found in the relevant index methodologies on 
www.msci.com. 

MSCI receives compensation in connection with licensing its indexes to third parties.  MSCI Inc.’s revenue includes fees based on assets in Index Linked Investments. Information can be found in MSCI Inc.’s company filings on the Investor 
Relations section of www.msci.com.

MSCI ESG Research LLC is a Registered Investment Adviser under the Investment Advisers Act of 1940 and a subsidiary of MSCI Inc. Except with respect to any applicable products or services from MSCI ESG Research, neither MSCI nor 
any of its products or services recommends, endorses, approves or otherwise expresses any opinion regarding any issuer, securities, financial products or instruments or trading strategies and MSCI’s products or services are not intended 
to constitute investment advice or a recommendation to make (or refrain from making) any kind of investment decision and may not be relied on as such. Issuers mentioned or included in any MSCI ESG Research materials may include 
MSCI Inc., clients of MSCI or suppliers to MSCI, and may also purchase research or other products or services from MSCI ESG Research.  MSCI ESG Research materials, including materials utilized in any MSCI ESG Indexes or other 
products, have not been submitted to, nor received approval from, the United States Securities and Exchange Commission or any other regulatory body.

Any use of or access to products, services or information of MSCI requires a license from MSCI. MSCI, Barra, RiskMetrics, IPD and other MSCI brands and product names are the trademarks, service marks, or registered trademarks of MSCI 
or its subsidiaries in the United States and other jurisdictions.  The Global Industry Classification Standard (GICS) was developed by and is the exclusive property of MSCI and Standard & Poor’s.  “Global Industry Classification Standard 
(GICS)” is a service mark of MSCI and Standard & Poor’s.

MIFID2/MIFIR notice: MSCI ESG Research LLC does not distribute or act as an intermediary for financial instruments or structured deposits, nor does it deal on its own account, provide execution services for others or manage client 
accounts. No MSCI ESG Research product or service supports, promotes or is intended to support or promote any such activity. MSCI ESG Research is an independent provider of ESG data, reports and ratings based on published 
methodologies and available to clients on a subscription basis.  We do not provide custom or one-off ratings or recommendations of securities or other financial instruments upon request.

Privacy notice: For information about how MSCI ESG Research LLC collects and uses personal data concerning officers and directors, please refer to our Privacy Notice at https://www.msci.com/privacy-pledge.



MSCI World Cloud
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