Morgan Stanley

Morgan Stanley Quantitative Finance Program

Morgan Stanley Innovative Data, Environments, Atiedy& Systems (IDEAS), is an integrated quantiatnd technology
organization formed to create a sustainable, comialeadvantage for Morgan Stanley by reshapindg-ima’s businesses around
innovative people, processes and systems. IDE&8das revenue-generating, business unit-embedeigdstrategist teams, and
platform and technology teams with a broad rangexpertise across those data sources, applicatgsiems and technologies used
by the Firm’s sales and trading, banking and imaest management businesses.

Desk Strategists are key participants, together with traders andsspéople, in the revenue generating activitiesuofSales and
Trading Division. Desk Strategists sit on the ingddesk, are the primary modelers for new produtd team with the traders on
delivering innovative trade ideas using modelsralyze risks and opportunities in trading booksdmmplex derivatives.
Responsibilities include creating models and sgiatethe desk will use to drive trading decisi@rglyzing and managing the risk
of the positions currently on the books, creatirigipg and marking models and creating trader igfficy tools.

Quantitative Modelers develop and implement the mathematical market tsdtlat are the foundation of the trading strategy,
valuation and risk management models. Our quaivttamodelers, utilizing large, and often incomplatel asynchronous financial
time series data, perform empirical research, orkeb@ynamics. The firm relies upon the theoréticarectness and computational
efficiency of this research and these models fentidying revenue generating opportunities andhfianaging large risk positions.

A fast-paced and intense environment requires &tudp for analyzing and interpreting often compieformation in a timely
manner. Candidates will participate in initialibiag to educate them on financial concepts. Initaalg the Firm’s flat
organizational structure and open trading floowvte IDEAS candidates the opportunity to collaberaith more experienced
colleagues and learn from senior professionaldovBare the groups within IDEAS and a brief deswoip of their products and
approaches:

Equities Strategists work with our Trading, Structuring &ales teams to create, develop, execute and riskgearades. This
draws on a wide range of skills from pure mathecsath applied technology supported by our in-hdteaing program. Covering a
broad spectrum of products from vanilla single asggity options to hybrid transactions involvingliiple equity, FX, inflation,
credit and volatility assets, we develop pricingdels and use these to advise Traders on the oftiedgling strategies. With Sales
and Structuring we focus on tuning our productfttclient requirements and to the firm’s ability price and make money.
Strategists are also heavily involved in desigriimgtechnology infrastructure within which modele amplemented and within
which price, risk and analysis is presented.

FX focuses on Foreign exchange options and produasgh Analytical and numerical solution of PDEsiauical simulation.
Black-Scholes, stochastic volatility, local volagiland jump diffusion models. Successful desktsgists work on new pricing tools,
product models and risk management tool and examlreelation swaps for both the model and market.

I RC strategists are closely involved in the valuatiod @sk management of all IR and related hybriddpiats. Products

investigated range from government bonds and steagsotic IR options and multi-asset hybrid (IR-AR;equity, etc.)

derivatives. These products are analyzed usirigngugdge calculations involving Monte-Carlo sintidas, Black-Scholes, HIM,
stochastic volatility, local volatility and jumpftlision models. Desk strategists work with theliing desks to investigate and model
new payoffs and to improve and enhance implemeameditics. They also regularly work with and riskmagers on pricing and risk
suitability and accuracy.

Market Modeling Market modelers develop and implement mathematioaels of the joint dynamics of market factofithese
models are at the heart of our valuation and egorting models as well as key components of manyrading strategies. Market
modelers apply sophisticated mathematical techsitmeolve complex mathematical finance problentiéndevelopment of our
models and in the analytics required for theirtmaliion. Tasks confronting the market modelectuide defining the accurate
representation of market dynamics, finding the ettrrepresentation of the resulting pricing

equations, implementing efficient solution methd@DE, Monte Carlo...), and solving and implementime inverse solution for
calibration purposes.

SPG uses a combination of financial engineering, mattéral modeling, and computer science to analyzargeed products that
depend on joint behavior of various asset typesh a3 residential and commercial housing, credd oeceivables, auto loans, etc..
Responsibilities include rapid analysis of emerdnagling opportunities, risk analysis, loan modgliand developing trading
infrastructure. Quantitative analysis of securifipeoducts relies on techniques from statisticsothability theory, partial
differential equations, and operations research.



Morgan Stanley

Requirements

¢ Quantitative Skills: MFE, PhD or equivalent degmredlathematics, Applied Mathematics, Physics, iStias, Econometrics,
Computer Science, Electrical Engineering, Comphltagineering and related quantitative finance fields

« Programming Skills: Knowledge of efficient codiagd good code structure (C++ programming and statipackages such
as SAS or Matlab).

« Financial Expertise: A good background in assiimg theory, economics, econometrics, or statissalesirable.

« Communication Skills. A strong desire to particgpat a collaborative environment.

* You have an active interest in the financial masletd how they are influenced by external markets.

« Your communication skills enable you to explain gbex propositions in a simple and compelling manner

« You are a team player who puts results ahead ofithdal recognition.

* You are able to create profitable trading oppottesifor both Morgan Stanley and our clients.

All candidates who would like to be consideredtfor role must submit their resume by applying far Quantitative Finance
Program through our websi@vw.morganstanley.com/careessemail a resume and cover letter to
phd.recruiting@morganstanley.com




