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Optimization-Based Models for
Measuring and Hedging Risk in
Fixed Income Markets Springer
Science & Business Media

The global fixed income market is an
enormous financial market whose value
by far exceeds that of the public stock
markets. The interbank market consists
of interest rate derivatives, whose
primary purpose is to manage interest
rate risk. The credit market primarily
consists of the bond market, which links
investors to companies, institutions, and
governments with borrowing needs. This
dissertation takes an optimization
perspective upon modeling both these
areas of the fixed-income market.
Legislators on the national markets
require financial actors to value their
financial assets in accordance with

market prices. Thus, prices of many
assets, which are not publicly traded,
must be determined mathematically.
The financial quantities needed for
pricing are not directly observable but
must be measured through solving
inverse optimization problems. These
measurements are based on the
available market prices, which are
observed with various degrees of
measurement noise. For the interbank
market, the relevant financial quantities
consist of term structures of interest
rates, which are curves displaying the
market rates for different maturities. For
the bond market, credit risk is an
additional factor that can be modeled
through default intensity curves and
term structures of recovery rates in case
of default. By formulating suitable
optimization models, the different
underlying financial quantities can be
measured in accordance with observable
market prices, while conditions for
economic realism are imposed.



Measuring and managing risk is closely
connected to the measurement of the
underlying financial quantities. Through
a data-driven method, we can show that
six systematic risk factors can be used to
explain almost all variance in the
interest rate curves. By modeling the
dynamics of these six risk factors,
possible outcomes can be simulated in
the form of term structure scenarios. For
short-term simulation horizons, this
results in a representation of the
portfolio value distribution that is
consistent with the realized outcomes
from historically observed term
structures. This enables more accurate
measurements of interest rate risk,
where our proposed method exhibits
both lower risk and lower pricing errors
compared to traditional models. We
propose a method for decomposing
changes in portfolio values for an
arbitrary portfolio into the risk factors
that affect the value of each instrument.
By demonstrating the method for the six
systematic risk factors identified for the
interbank market, we show that almost
all changes in portfolio value and
portfolio variance can be attributed to
these risk factors. Additional risk factors
and approximation errors are gathered
into two terms, which can be studied to
ensure the quality of the performance
attribution, and possibly improve it. To
eliminate undesired risk within trading
books, banks use hedging. Traditional
methods do not take transaction costs
into account. We, therefore, propose a
method for managing the risks in the
interbank market through a stochastic
optimization model that considers
transaction costs. This method is based
on a scenario approximation of the
optimization problem where the six
systematic risk factors are simulated,
and the portfolio variance is weighted

against the transaction costs. This
results in a method that is preferred over
the traditional methods for all risk-
averse investors. For the credit market,
we use data from the bond market in
combination with the interbank market
to make accurate measurements of the
financial quantities. We address the
notoriously difficult problem of
separating default risk from recovery
risk. In addition to the previous identified
six systematic risk factors for risk-free
interests, we identify four risk factors
that explain almost all variance in
default intensities, while a single risk
factor seems sufficient to model the
recovery risk. Overall, this is a higher
number of risk factors than is usually
found in the literature. Through a simple
model, we can measure the variance in
bond prices in terms of these systematic
risk factors, and through performance
attribution, we relate these values to the
empirically realized variances from the
qguoted bond prices. De globala rante-
och kreditmarknaderna ar enorma
finansiella marknader vars sammanlagda
varden vida dverstiger de publika
aktiemarknadernas. Rantemarknaden
bestar av rantederivat vars framsta
anvandningsomrade ar hantering av
ranterisker. Kreditmarknaden utgors i
forsta hand av obligationsmarknaden
som syftar till att formedla pengar fran
investerare till foretag, institutioner och
stater med upplaningsbehov. Denna
avhandling fokuserar pa att utifran ett
optimeringsperspektiv modellera bade
rante- och obligationsmarknaden.
Lagstiftarna pa de nationella
marknaderna kraver att de finansiella
aktorerna varderar sina finansiella
tillgangar i enlighet med
marknadspriser. Darmed maste priserna
pa manga instrument, som inte handlas
publikt, beraknas matematiskt. De
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finansiella storheter som kravs for denna
prissattning ar inte direkt observerbara,
utan maste matas genom att 16sa
inversa optimeringsproblem. Dessa
matningar gors utifran tillgangliga
marknadspriser, som observeras med
varierande grad av matbrus. For
rantemarknaden utgors de relevanta
finansiella storheterna av rantekurvor
som askadliggér marknadsrantorna for
olika léptider. For obligationsmarknaden
utgor kreditrisken en ytterligare faktor
som modelleras via
fallissemangsintensitetskurvor och
kurvor kopplade till forvantat atervunnet
kapital vid eventuellt fallissemang.
Genom att formulera lampliga
optimeringsmodeller kan de olika
underliggande finansiella storheterna
matas i enlighet med observerbara
marknadspriser samtidigt som
ekonomisk realism efterstravas. Matning
och hantering av risker ar nara kopplat
till matningen av de underliggande
finansiella storheterna. Genom en
datadriven metod kan vi visa att sex
systematiska riskfaktorer kan anvandas
for att forklara nastan all varians i
rantekurvorna. Genom att modellera
dynamiken i dessa sex riskfaktorer kan

tankbara utfall for rantekurvor simuleras.

For kortsiktiga simuleringshorisonter
resulterar detta i en representation av
fordelningen av portféljvarden som val
overensstammer med de realiserade
utfallen fran historiskt observerade
rantekurvor. Detta mojliggor
noggrannare matningar av ranterisk dar
var féreslagna metod uppvisar saval
lagre risk som mindre prissattningsfel
jamfort med traditionella modeller. Vi
foreslar en metod for att dekomponera
portfoljutvecklingen for en godtycklig
portfolj till de riskfaktorer som paverkar
vardet for respektive instrument. Genom
att demonstrera metoden for de sex

systematiska riskfaktorerna som
identifierats for rantemarknaden visar vi
att nastan all portfoljutveckling och
portfoljvarians kan harledas till dessa
riskfaktorer. Ovriga riskfaktorer och
approximationsfel samlas i tva termer,
vilka kan anvandas for att sakerstalla
och eventuellt forbattra kvaliteten i
prestationsharledningen. For att
eliminera odnskad risk i sina
tradingbdcker anvander banker sig av
hedging. Traditionella metoder tar ingen
hansyn till transaktionskostnader. Vi
foreslar darfér en metod for att hantera
riskerna pa rantemarknaden genom en
stokastisk optimeringsmodell som ocksa
tar hansyn till transaktionskostnader.
Denna metod bygger pa en
scenarioapproximation av
optimeringsproblemet dar de sex
systematiska riskfaktorerna simuleras
och portféljvariansen vags mot
transaktionskostnaderna. Detta
resulterar i en metod som, for alla
riskaverta investerare, ar att foredra
framfor de traditionella metoderna. Pa
kreditmarknaden anvander vi data fran
obligationsmarknaden i kombination
rantemarknaden for att géra noggranna
matningar av de finansiella storheterna.
Vi angriper det erkant svara problemet
att separera fallissemangsrisk fran
atervinningsrisk. Férutom de tidigare sex
systematiska riskfaktorerna for riskfri
ranta, identifierar vi fyra riskfaktorer
som forklarar nastan all varians i
fallissemangsintensiteter, medan en
enda riskfaktor tycks racka for att
modellera atervinningsrisken.
Sammanlagt ar detta ett storre antal
riskfaktorer an vad som brukar anvandas
i litteraturen. Via en enkel modell kan vi
mata variansen i obligationspriser i
termer av dessa systematiska
riskfaktorer och genom
prestationsharledningen relatera dessa



varden till de empiriskt realiserade
varianserna fran kvoterade
obligationspriser.

Finance, Economics, and
Mathematics John Wiley & Sons

This book is split into four distinct
sections to provide a complete account
of investment performance
measurement. The first section
examines the development of the
concept of performance measurement
with the evolution of benchmarks and
the increasing sophistication of
performance analysis. The practical
implications of performance
measurement are tackled in the second
section, with particular emphasis on the
calculations that can be used to derive a
rate of return for a fund and risk is also
examined in detail. The third section
covers the performance measurement of
pension funds over the last 25 years and
the lessons that can be learned about
the investment performance and
measurement process. The final section
considers the future prospects for
performance measurement and
proposes potential future directions for
the measurement of investment
performance.

Executive MBA (EMBA) - City of London
College of Economics - 10 months -
100% online / self-paced World Scientific
Technological, economic, and regulatory
changes are some of the driving forces
in the modern world of finance. For
instance, financial markets now trade
twenty-four hours a day and securities
are increasingly being traded via real-
time computer-based systems in
contrast to trading floor-based systems.
Equally important, new security forms
and pricing models are coming into
existence in response to changes in
domestic and international regulatory
action. Accounting and risk management

systems now enable financial and
investment firms to manage risk more
efficiently while meeting regulatory
concerns. The challenge for academics
and practitioners alike is how to keep
themselves, and others, current with
these changing markets, as well as the
technology and current investment and
risk management tools. Applications in
Finance, Investments, and Banking
offers presentations by twelve leading
investment professionals and academics
on a wide range of finance, investment
and banking issues. Chapters include
analysis of the basic foundations of
financial analysis, as well as current
approaches to managing risk.
Presentations also include reviews of the
means of measuring the volatility of the
underlying return process and how
investment performance measurement
can be used to better understand the
benefits of active management. Finally,
articles also present advances in the
pricing of the new financial assets (e.qg.,
swaps), as well as the understanding of
the factors (e.g., earnings estimates)
affecting pricing of the traditional assets
(e.g., stocks). Applications in Finance,
Investments, and Banking provides
beneficial information to the
understanding of both traditional and
modern approaches of financial and
investment management.

Machine Learning for Asset Management
Linképing University Electronic Press

A guide to the popular and fast growing
investment opportunities of smart beta
Equity Smart Beta and Factor Investing
for Practitioners offers a hands-on guide
to the popular investment opportunities
of smart beta, which is one of the fastest
growing areas within the global equity
asset class. This well-balanced book is
written in accessible and understandable
terms and contains an in-depth manual
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filled with analytical information and new
ideas. The authors—noted experts in the
field—include a definition of smart beta
investing and detail its history. They also
explore the distinguishing characteristics
of smart beta strategies, offer an
overview of factor investing, and reveal
the implementation of smart beta
approaches. Comprehensive in scope,
the book contains helpful examples of
applications, real-life illustrative case
studies, and contributions from leading
and respected practitioners that explain
how they approach smart beta investing.
This important book: Contains an in-
depth exploration of smart beta
investing Includes the information
written in clear and accessible language
Presents helpful case studies, illustrative
examples, and contributions from
leading and respected experts Offers a
must have resource coauthored by the
Head of Goldman Sachs’ equity smart
beta business Written for investors who
want to tap into the opportunities that
smart beta offers, Equity Smart Beta and
Factor Investing for Practitioners is the
comprehensive resource for learning
how to create more efficient overall
equity portfolios.

Innovations in Pension Fund
Management Oxford University Press
Expert advice that applies the theory
and practice of investment management
to today's financial environment The
changing nature and rapid growth of the
investment management industry, along
with new theoretical developments in
the field of finance, have led to a need
for higher quality investment
management practices and better
qualified professionals. The Theory and
Practice of Investment Management
recognizes these needs and addresses
them with sharp, innovative insights
from some of the most respected

experts in the field of investment
management. The Theory and Practice
of Investment Management discusses
and describes the full scope of
investment products and strategies
available in today's market. Led by
financial experts Frank Fabozzi and
Harry Markowitz, the contributors to this
book are active, successful practitioners
with hands-on expertise. By combining
real-world financial knowledge with
investment management theory, this
book provides a complete analysis of all
pertinent investment products-including
hedge funds and private equity-and
explores a wide range of investment
strategies. Tying together theoretical
advances in investment management
with actual applications, this book gives
readers an opportunity to use proven
investment management techniques to
protect and grow a portfolio under many
different circumstances.

Investment Risk Management John Wiley
& Sons

Many investment books include a
chapter or two on investment
performance measurement or focus on a
single aspect, but only one book
addresses the breadth of the field.
Investment Performance Measurement is
a comprehensive guide that covers the
subjects of performance and risk
calculation, attribution, presentation,
and interpretation. This information-
packed book covers a wide range of
related topics, including calculation of
the returns earned by portfolios;
measurement of the risks taken to earn
these returns; measurement of the risk
and return efficiency of the portfolio and
other indicators of manager skill; and
much more. By reviewing both the
concepts of performance measurement
and examples of how they are used,
readers will gain the insight necessary to



understand and evaluate the
management of investment funds.
Investment Performance Measurement
makes extensive use of fully worked
examples that supplement formulas and
is a perfect companion to professional
courses and seminars for analysts. Bruce
J. Feibel, CFA, is Product Manager at
Eagle Investment Systems, an
investment management software
provider located in Newton,
Massachusetts. He is responsible for
overseeing the development of Eagle's
investment performance measurement,
attribution, and AIMR/GIPS compliance
software. Prior to joining Eagle, Mr.
Feibel was a principal at State Street
Global Advisors. He earned his BS in
accounting from the University of
Florida.

Mathematical and Statistical Methods for
Actuarial Sciences and Finance John
Wiley & Sons

This textbook first introduces the reader
to return measurement and then goes
on to compare the time-weighted rate of
return (TWR) with the money-weighted
rate of return (MWR). To emphasize the
importance of risk in conjunction with
return, different tracking errors are
analyzed and ex-post versus ex-ante risk
figures are compared. The author then
proceeds to modern portfolio theory
(MPT) and illustrates how the constraints
interfere substantially in the construction
of optimized portfolios. As a conclusion,
the book provides the reader with all the
essential aspects of investment
controlling.

Investment Performance
Measurement Global Professional
Publishi

Introducing currency considerations into
portfolio analysis has implications for the
manner in which the underlying assets
are evaluated. This monograph provides

a unified framework for analysis of global
asset markets.

Understanding Investments John
Wiley & Sons

The book develops the capabilities
arising from the cooperation between
mathematicians and statisticians
working in insurance and finance fields.
It gathers some of the papers presented
at the conference MAF2010, held in
Ravello (Amalfi coast), and successively,
after a reviewing process, worked out to
this aim.

How to Select Investment Managers
and Evaluate Performance Springer
Science & Business Media

The objective of performance attribution
is to explain portfolio performance
relative to a benchmark, identify the
sources of excess return, and relate
those sources to active decisions by the
portfolio manager. This review charts the
development of attribution from its
beginning with Fama decomposition in
the 1970s, through its foundations in the
1980s, into its issues of multiperiod and
multicurrency attribution in the 1990s,
and ending on its more detailed models
for fixed-income and risk-adjusted
attribution in recent years. Types of
attribution (including returns based,
holdings based, and transaction based)
are also discussed as is money-weighted
attribution and developments associated
with notional funds.

Investment Analysis & Portfolio
Management John Wiley & Sons

A detailed look at equity valuation and
portfolio management Equity valuation is
a method of valuing stock prices using
fundamental analysis to determine the
worth of the business and discover
investment opportunities. In Equity
Valuation and Portfolio Management
Frank ]. Fabozzi and Harry M. Markowitz
explain the process of equity valuation,
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provide the necessary mathematical
background, and discuss classic and new
portfolio strategies for investment
managers. Divided into two
comprehensive parts, this reliable
resource focuses on valuation and
portfolio strategies related to equities.
Discusses both fundamental and new
techniques for valuation and strategies
Fabozzi and Markowitz are experts in the
fields of investment management and
economics Includes end of chapter bullet
point summaries, key chapter take-
aways, and study questions Filled with
in-depth insights and practical advice,
Equity Valuation and Portfolio
Management will put you in a better
position to excel at this challenging
endeavor.

Performance Evaluation and Attribution
of Security Portfolios Cambridge
University Press

The book offers a detailed, robust, and
consistent framework for the joint
consideration of portfolio exposure, risk,
and performance across a wide range of
underlying fixed-income instruments and
risk factors. Through extensive use of
practical examples, the author also
highlights the necessary technical tools
and the common pitfalls that arise when
working in this area. Finally, the book
discusses tools for testing the
reasonableness of the key analytics to
help build and maintain confidence for
using these techniques in day-to-day
decision making. This will be of keen
interest to risk managers, analysts and
asset managers responsible for fixed-
income portfolios.

Practical Portfolio Performance
Measurement and Attribution John Wiley
& Sons

This unique study focuses on how the
endowment assets of Oxford and
Cambridge colleges are invested.

Despite their shared missions, each
interprets its investment objective
differently, often resulting in remarkably
dissimilar strategies. This thought
provoking study provides new insights
for all investors with a long-term
investment horizon.

CFA Program Curriculum 2018 Level Il
McGraw Hill Professional

A practitioner's guide to the role and
implications of performance
measurement and attribution analysis in
asset management firms Practical
Portfolio Performance Measurement and
Attribution is a comprehensive reference
and guide to the use and calculation of
performance returns in the investment
decision process. Focusing on real-world
application rather than academic theory,
this highly practical book helps asset
managers and investors determine
return on assets, analyse portfolio
behaviour and improve performance.
Author Carl R. Bacon clearly describes
each of the methodologies used by
performance analysts in today's financial
environment whilst sharing valuable
insights drawn from his experience as a
Director of Performance Measurement &
Risk Control. The third edition is revised
to reflect recent developments in
performance attribution and
presentation standards. Fully up-to-date
chapters cover the entire performance
measurement process, including return
calculations, attribution methodologies,
risk measures, manager selection and
presentation of performance
information. Written by an
acknowledged leader in global
investment performance standards,
performance attribution technique and
risk measurement Aligns with the
publication of the 2020 Global
Investment Performance Standards
(GIPS®) Explains the mathematical



aspects of performance measurement
and attribution in a clear, easy-to-
understand manner Provides numerous
practical and worked examples of
attribution analysis and risk calculations
supported by Excel spreadsheets
Includes signposts for the future
development of performance
measurement Practical Portfolio
Performance Measurement and
Attribution, Third Edition, remains a
must-have for performance analysts and
risk controllers, portfolio managers,
compliance professionals and all asset
managers, owners, consultants and
servicing firms.

Investment Performance Measurement []
uaaa

The author's main goal in writing
Understanding Investments is to present
the classic theories and strategies in the
field of finance in a new, intuitive, and
practical way. This text offers context
and grounding information to students
truly looking, as the title indicates, to
understand investments. This textbook
brings a number of innovative features
to the field: 1. Presentation of material
from the economics point of view,
stressing the interpretation of concepts,
rather than their mere memorization and
mechanical application. 2. Shorter, more
streamlined chapters, so instructors and
students won't be distracted by
superfluous detail, and can instead focus
on the most relevant issues. 3. Fewer
chapters than in current textbooks, so
instructors can comfortably cover all
material within a semester. 4. Boxes
with ‘International Focus’ vignettes,
discussions ‘Applying Economic Analysis’
to relevant topics, and featured ‘Lessons
from our Times’, allowing students to
gain a deeper understanding of the
material and its relevant context and
applications. 5. Sections in each chapter

discussing different investment
strategies and their pros and cons. 6.
Questions that solicit students' critical
thinking skills and problems that require
their quantitative expertise to address
real-life problems - rather than rote,
mechanical questions that merely
require regurgitation.

Global Asset Management and
Performance Attribution John Wiley &
Sons

This new edited volume consists of a
collection of original articles written by
leading financial economists and
industry experts in the area of machine
learning for asset management. The
chapters introduce the reader to some of
the latest research developments in the
area of equity, multi-asset and factor
investing. Each chapter deals with new
methods for return and risk forecasting,
stock selection, portfolio construction,
performance attribution and transaction
costs modeling. This volume will be of
great help to portfolio managers, asset
owners and consultants, as well as
academics and students who want to
improve their knowledge of machine
learning in asset management.

CFA Program Curriculum 2020 Level lll,
Volumes 1 - 6 CFA Institute Research
Foundation

An informative guide to selecting and
evaluating external investment
professionals This book-one of the very
few of its kind-is an invaluable aid to
trustees of pension plans, endowments,
and trusts who seek to chart and
navigate courses for governing and
overseeing the investment of the trillions
of dollars under their care. It covers
many aspects of this essential endeavor,
including return measures, fixed income
and duration, manager searches,
committee meetings, and much more. G.
Timothy Haight (Atherton, CA) is
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President of Menlo College in Silicon
Valley. Stephen O. Morrell, PhD (Coral
Springs, FL) is Professor at Andreas
School of Business of Barry University.
Glenn Ross (Baltimore, MD) is a
Managing Director and cofounder of
Archstone Portfolio Solutions.
Investment Performance Measurement
Woodhead Publishing

Investment Performance Measurement
Over the past two decades, the
importance of measuring, presenting,
and evaluating investment performance
results has dramatically increased. With
the growth of capital market data
services, the development of
quantitative analytical techniques, and
the widespread acceptance of Global
Investment Performance Standards
(GIPS®), this discipline has emerged as
a central component of effective asset
management and, thanks in part to the
Certificate in Investment Performance
Measurement (CIPM) program, has
become a recognized area of
specialization for investment
professionals. That's why Investment
Performance Measurement: Evaluating
and Presenting Results—the second
essential title in the CFA Institute
Investment Perspectives series—has
been created. CFA Institute has a long
tradition of publishing content from
industry thought leaders, and now this
new collection offers unparalleled
guidance to those working in the rapidly
evolving field of investment
management. Drawing from the
Research Foundation of CFA Institute,
the Financial Analysts Journal, CFA
Institute Conference Proceedings
Quarterly, CFA Magazine, and the CIPM
curriculum, this reliable resource taps
into the vast store of knowledge of some
of today's most prominent thought
leaders—from industry professionals to

respected academics—who have focused
on investment performance evaluation
for a majority of their careers. Divided
into five comprehensive parts, this
timely volume opens with an extensive
overview of performance measurement,
attribution, and appraisal. Here, you'll
become familiar with everything from
the algebra of time-weighted and
money-weighted rates of return to the
objectives and techniques of
performance appraisal. After this
informative introduction, Investment
Performance Measurement moves on to:
Provide a solid understanding of the
theoretical grounds for benchmarking
and the trade-offs encountered during
practice in Part Il: Performance
Measurement Describe the different
aspects of attribution analysis as well as
the determinants of portfolio
performance in Part Ill: Performance
Attribution Address everything from
hedge fund risks and returns to fund
management changes and equity style
shifts in Part IV: Performance Appraisal
Recount the history and explain the
provisions of the GIPS standards—with
attention paid to the many practical
issues that arise in the course of its
implementation—in Part V: Global
Investment Performance Standards Filled
with invaluable insights from more than
fifty experienced contributors, this
practical guide will enhance your
understanding of investment
performance measurement and put you
in a better position to present and
evaluate results in the most effective
way possible.

Theory and Methodology of Tactical
Asset Allocation Elsevier

This first Asia-Pacific edition of
Reilly/Brown’s Investment Analysis and
Portfolio Management builds on the
authors’ strong reputations for



combining solid theory with practical
application and has been developed
especially for courses across the
Australia, New Zealand, and Asia-Pacific
regions. The real-world illustrations and
hands-on activities enhance an already
rigourous, empirical approach to topics
such as investment instruments, capital
markets, behavioural finance, hedge
funds, and international investment. The
text also emphasises how investment
practice and theory are influenced by
globalisation.

Equity Smart Beta and Factor Investing
for Practitioners John Wiley & Sons
Written for portfolio managers, traders,
analysts, marketers, investment
bankers, and other financial
practitioners, this book introduces the
key data analytics tools, methods, and
applications currently used in the
corporate debt market. Robert Kricheff
shows how data analytics can improve
and accelerate the process of proper
investment selection, and guides market
participants in focusing their credit work.
Kricheff demonstrates how to use

10

analytics to position yourself for the
future; to assess how your current
portfolio or trading desk is presently
positioned relative to the marketplace;
and to pinpoint which part of your
holdings impacted past performance. He
outlines how analytics can be used to
compare markets, develop investment
themes, and select debt issues that fit
(or do not fit) those themes. He also
demonstrates how investors seek to
analyze short term supply and demand,
and covers some special parts of the
market that utilize analytics. Coverage
includes: Why corporate debt analysis is
different, and how data analytics can
help The essential terminology and tools
of data mining and analytics The
markets and the players Indexes and
index construction Analytics from macro
market data to credit selection Analyzing
market technicals Special Vehicles:
Liquid Bond Indexes, Credit Default
Swaps and Indexes, and ETFs
Collateralized Loan Obligations (CLOs)
Tools for portfolio analysis The future of
data analytics in corporate debt markets
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