M S( : I NN Product Insight

ANALYZING CREDIT ALPHA IN AN INTEGRATED
RISK AND PERFORMANCE ANALYSIS

Nick Sharp, Zsolt Simon, Andras Bohak

October 2015




" N ANALYZING CREDIT ALPHAIN AN INTEGRATED RISK AND PERFORMANCE ANALYSIS
s OCTOBER 2015
-

EXECULIVE SUMIMAIY. .. e e e e e e aenas 3
Risk and Performance Attribution Modeling..........cooivviiiiiiiiea 3
Modeling FiXed INCOME RiSK.....uuiiiiiiieiiiiieee e e e et e e e e e e et eeeere e e e aanees 3
Fixed Income Performance AttribUtion.........cooiiiiiiiiiiiiiiiii e 5
Correspondence between Risk and PerformManCe........ceeivvieeieeiiieeiiiiee et eean e 6
Integrated Risk and Performance Analysis .........c.cevuviiiiiiiiiiiii e 7
Feedback Loop in the Investment DeCiSION PrOCESS. ......uuviiiiiieeeiiie et 7
Operational Requirements for Integrated ANalySiS......c.civviieiiiiiiiiiiiiee e 8
Integrated Risk and Performance Dashboard ............ooouuuiiiiiiiiiiiiie e 9
Case Study: Corporate Bond Credit Value Strategy.......cc.covvvvviiiiiiiiiiiiiiieeeeeene, 9
Investment Mandate Applied in the ANalySiS.......ccoi i 10
Credit Value Strategy: Seeking Credit Alpha.........oe i e 10
RISK ATEIIDUTION. ¢ttt e e e et e e e e s 12
Performance AtErDULTION. ... ... e e et 14
Dashboard with Exposures, Risk and Performance..........ccoceeeeiiiiiiiiiieciiiiieee e 20
CONCIUSION ..ttt et e et e e e e e e e e e e e eeaneeees 21
A o] o1=] o Vo [ GOSN 22
RETEIENCES. ...ttt 23

© 2015 MSCl Inc. All rights reserved. Please refer to the disclaimer at the end of this document. MSCI.COM | PAGE 2 OF 25



" N ANALYZING CREDITALPHAIN AN INTEGRATED RISK AND PERFORMANCE ANALYSIS
o OCTOBER 2015
/o

Executive Summary

Portfolio managers and performance analysts need to be ableto attribute the performance of their portfolio to
distinctreturndrivers. Atthe sametime riskanalysts need to understand the portfolio's exposureto different
sources of risk, identify unintended bets, and clearly communicaterisk forecasts. Integrating these processes to
achievea coherent, side-by-sideattribution of both risk and return creates a powerful analytical tool.

This ProductInsight focuses on fixed incomeattribution and illustrates howan integrated riskand performance
analysiscanbecarried out with BarraOne, whichis partof MSCl’s risk and performance platform, for a corporate
bond portfolio invested usinga creditvaluestrategy.” The effectiveness of the analysisis illustrated through a "real
world" use case, which shows howinvestors can analyzestrategies thattargetcreditalpha coming fromexposure
to spreadrisk.Thetheme of integrated fixed income attribution builds on a previous paper, Integrated Fixed
Income Riskand PerformanceAnalysisin BarraOne - A Case Study Builton QE Tapering Scenarios, where an
integrated analysiswas applied to a multi-currency government bond portfolio.

The next section presents the fixed incomeriskand performanceattribution models, while the theme of
integrationis described in the subsequentsection. The majority of the paperis then dedicated to the casestudy,
and the final sectionsummarizes the paper.

Risk and Performance Attribution Modeling

This section presents the modeling required for anintegrated fixed incomerisk and performanceanalysis,and
describes how the different sources of fixed incomeriskand the drivers of return can be captured and quantified.
Their varied nature makes this particularassetclass complex but rewardingto analyze.

Modeling Fixed Income Risk

The decisionto purchasea bond exposes the investor to different sources of risk. The most fundamental of these
is term structurerisk, which comes fromassetand portfolio exposureto changes in government interest rates.
Next inimportanceis creditspread risk, which reflects the possibility that notall anticipated future cash flows
from coupons and principal will bereceived; here the tightening and widening of creditspreads, related to
changes in the credit worthiness of the bond’s issuer,impactasset prices and create uncertainty aboutthelikely
return. Inthis context, spread refers to the risk premium over the government bond yield thatresults from this
uncertainty. The casestudy later inthis paper relates to corporate bonds, with a focus on term structureand
spread risk. For assets such as mortgage-backed securities, prepaymentriskand optionality riskarealso relevant.
Prepayment risk results fromthe possibility of principal being paid down prior to maturity, affectingbond values,
whilethe impactofimpliedinterestratevolatility onthe valueand return of any bond with embedded options
produces optionality risk. Finally, for any multi-currency portfolio, exposure to the movement of foreign exchange
rates is alsoasourceofrisk,asthis impacts the presentvalue of future cash flows fromforeigninvestments.

'BarraOne, which is part of MSCI’s multi-asset class, multi-currency, risk and performance platform, covers a multitude of use cases across all asset
classes and multiple investment styles. This breadth and flexibility helps investment managers make more informed decisions, as our tool can be
perfectly aligned with the way they invest.
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Exhibit 1: Fixed Income Risk Model Diagram
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Exhibit 1 illustrates the attribution of risk in the fixed income risk model, where term structure risk and spread risk combine to produce
common factor risk.

Decomposing Term Structure and Credit Spread Risk

A bond’s term structureexposureis affected by any movement inthe government bond curve. This movement can
be decomposed intoindividual “key” rates, or viewed as a parallel shiftinthecurve,a twistinthe curve by
steepening/flattening, or a butterfly movement that changes the degree of “curvature” of the curve.

Exhibit2 illustrates howthe yield of a risky (non-government) bond of a particular maturity can be decomposed
intoavyield correspondingtothe local governmentterm structure, the local swap curve, and the spreads between
these three curves.

The option adjusted spread (OAS) of a bond is the number of basis points the government curve needs to shiftin
order to match the present value of the sum of future cash flows to the bond's price. This can besplitinto the
spread between the term structure of government interest rates and the swap curve, an additional spread dueto
the bond’s systematic spread risk, and finallyan amountofidiosyncraticspread, specificto the bond’s issuer. The
next section discusses the systematic spread risk of a bond.

Exhibit 2: Decomposing Bond Yield
yield
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Granular Spread Risk Decomposition

Exhibit 3 illustrates howspreadrisk can besplitbetween swap spreadriskand systematic spread risk. Systematic
spreadrisk, theriskthatis common to bonds with similarcharacteristics, can be determined for over seven
hundred sector-by-rating categories across developed marketand emerging market bonds, over different
countries, and for differenttypes of risky bonds. Capturing sources of systematicspread risk in this way makes it
possibleto attributerisk with precision and insight.

Exhibit 3: Spread Risk Decomposition
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For example, take a corporatebondissued by a particular firm. We can determine its spread risk and then
attributeit accordingto the bond’s exposureto the swap curve, the amount of spread risk resulting from the
bond’s sector,and the amount relatingtoits creditrating. Finally, there will bean amountof issuer-specificspread
risk.

For further details on the fixed income risk model see Fixed Income Risk Model Details.

Fixed Income Performance Attribution

The fixed income performanceattribution model uses anapproach whereeach return driveris quantified by a
return component. After separatingtheimpactof currency, the following return components provide a detailed
decomposition of return:

e Income return— dueto the changeinaccruedinterestand coupon payments.This is anabsolutely
essential return componentasincomeinthe form ofinterest is fundamental to fixed incomeinvestments.

e Paydownreturn —due to principal paid priorto maturity,and applicableto bonds with sinking funds,
amortizing bonds, mortgage-backed securities,and callable bonds.

e Pricereturn— due to the changeinthe clean price,and captured as a distinct componentwhich allows the
return from interestand principal payments to be separated fromthe return due to changes in the
market. The market changes as interestrates move and creditspreads tighten or widen over time. The
return due to each of these changes can be captured as follows:
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o Rolldownreturn—due to the passage oftime, caused by the pull-to-par effectand by assets
rolling down their discountcurve.

o Term structurereturn —due to exposureto fluctuations ingovernment interestrates.
o Spreadreturn — due to exposureto the tightening or widening of creditspreads.

o Unexplained return—pricereturn not captured by rolldown, term structure or spread return.?

Term Structure Return

Intuitively, as interestrates decrease, this leads to higher asset prices and a positivetermstructurereturn.
Conversely, as rates increase, this leadsto lower assetprices and a negativeterm structurereturn. The magnitude
of the term structurereturn depends on the asset’s term structure exposure, meaningits sensitivity tochanging
interestrates. Key rate durations (KRDs), which measuretheasset’s sensitivity to a shiftateach key rate, are
multiplied by the observed shiftin each rateto determine each key rate’s term structurereturn. The sum of the

key rate returns then gives us the term structurereturn for the asset. This is referred to as an exposure-based
approach.

Credit Spread Return

The spreadreturnis also calculated using an exposurebased approach, butinthis caseapplyingthespread
duration andthe changein OAS. Tightening creditspreads lead to higher assetpricesand a positivespread return,
whilewideningcreditspreads lead to lower asset pricesand a negativespread return. The magnitude of the
spread return depends on the asset’s sensitivity to the changingspread, namelyits spread duration.

For further details on the fixed income performanceattribution model see Decomposing Fixed Income
Performance — Part1: Asset Analytics;and Decomposing Fixed Income Performance — Part2: Case Study.

Correspondence between Risk and Performance

There is complete correspondence between the risk factorsinthefixedincomerisk model and the return
components in the performanceattribution model. This is the foundation for the integrated analysis. The
correspondence between the ex ante sources of riskand theex postdrivers of returnis illustrated in Exhibit4. The
concept of ‘carry’ explains why correspondenceis achieved, even though the two diagrams are notsymmetrical.

Riskis defined in excess of carry, wherecarryis thedeterministic or knowable portion ofanasset’s return. Carry
canbe approximated as thecombination ofincomeand rolldown return,and can becalculated ex ante using
forwardrates and accruedinterest.Sinceriskisin excess of carry,itisnotnecessarytoincludeattributes
correspondingtoincomeand rolldown intherisk model. This explains why there can be complete correspondence
from ex ante to ex posteven though the diagramin Exhibit4 is notsymmetrical.

Unexplained return includes effects not captured by the model; such as from changes in implied interest rate volatility, or from non-yield driven
changes in the mortgage prepayment speed.
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Exhibit 4: Ex Ante to Ex Post — Risk Source and Return Driver Correspondence
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MSCI provides all thetools needed to carryoutan integrated riskand performanceanalysis which complements
the investment decision process.

Feedback Loop in the Investment Decision Process

Exhibit5 illustrates theinvestment decision process, which begins with an evaluation of the market that may well
take a quantitativeapproach andincludesomeforecasting of likely market movements. The portfolio manager will
then implement the investment strategy for the portfoliointhelightofthe approved assetallocation. Thisisthe
pointwhen most can be gained froman ex ante or forward looking risk analysis, allowingthe sources of risk to be
understood and ensuringthatthe risk budgetsetinthe investment mandate has been met. Riskattribution allows
the identification of any unintended bets and the neutralizing of any unwanted exposures by adjusting portfolio
allocations. Stress testing can also be helpful in riskanalysisasitallows scenarios to be applied and theimpacton
the portfolioto be verified. At the end of the reporting period the ex post backward looking performanceanalysis
should becarried out. Performance measurement provides the official record of performance upon which
performanceattribution can beundertaken to understand the drivers of return and to see which bets paid off.

Finally, performanceappraisal can beused to verify the manager’s skilland to assess whether performanceis likely
to be sustained.
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Exhibit 5: Feedback Loop in the Investment Decision Process
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Carryingoutthese processes inanintegrated fashionis extremely powerful as itintroduces a feedback loop

between forwardlooking expectations and backward looking realized performance

Operational Requirements for Integrated Analysis
Carryingoutintegrated riskand performanceattribution can bedifficultif multiple platforms areused,andis

almostimpossibleifthosesystems arefromseparatesoftwarevendors

Exhibit 6: MSCI’s Integrated Risk and Performance Platform
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The following operational requirements mustbe met in order to carry out integrated risk and performance
analysisin BarraOne, whichis part of MSCl’s risk and performance platform. Exhibit 6 illustrates thatintegrated

analysis begins by consolidating portfolio data (shownin orange) and vendor data (shownin blue) into one
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platform, including snapshots of client holdings as well as market data, index data and terms and conditions.> Since
the analytics platform contains both riskand performance analytics engines, portfolioholdings only need to be
loaded oncefor both ex ante riskand ex post performance analyticsto be calculated. These can then be reported
inanintegrated fashion,leadingto a reduction in total software costs, as multiple platforms and reconciliation
processes arenotrequired.

Integrated Risk and Performance Dashboard

Combiningall portfolio data in a single platform enables risk and performanceanalytics to be reported ina
coherent manner. This can be achieved through reporting dashboards which integrateriskand return analytics,
allowingtheuser to quickly assess whether the portfolio’s return drivers arealigned with its sources of risk.

The simpledashboard shown in Exhibit 7 is the template for the side-by-side attribution of riskand return whichis
appliedinthecasestudyinthe next section.

Exhibit 7: Risk and Performance Dashboard

Portfolio Name, Benchmark Name, Timeframe

G roups Active Active Active Active Active
Weight Return Weight Return Return

Allocation

Match the
Investment Dimensions match sources of ~ Risk and Return reported in
risk and drivers of return the same units (%, bps, £)
Process

AT I N N N

To understand whether a portfolio’s returndrivers arealigned with its sources of risk, the columns of the
dashboard whichcorrespond to term structure, spread and currency, should show the portfolio’s exposure,
amount of riskand corresponding return. The rows should be aligned with the investment decisions made by the
portfolio manager and should correspondto the allocation of capital to different markets, such as countries, term
structures, spreads and ratings. Exposure can be measured by the weight or the duration ofaninvestmentina
given market or a combination of the two, or by spread duration, OAS times spread duration,and soon;perhaps
most importantly, riskand return should bereported inthe sameunits, whether percent, basis points orin terms
of a particular currency. Ex postriskand risk-adjusted return measures can beadded to the dashboard toallow
manager and portfolio comparisons to be made.

Case Study: Corporate Bond Credit Value Strategy

The casestudyillustrates howanintegrated risk and performanceanalysiscan becarried out with BarraOne, for a
corporatebond portfolioinvested usinga creditvalue strategy. The effectiveness of the analysisisillustrated by

Market data includes foreign exchange rates, interest rates and corporate actions. Index data includes prices and returns from major equity and fixed
income index providers such as MSCI, Russell, FTSE, Barclays, JP Morgan, iBoxx, etc.
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this "real world" usecase, which shows howinvestors can analyzestrategies thattargetthe creditalpha coming
from exposureto spreadrisk.

Investment Mandate Applied in the Analysis

A hypothetical U.S.based investment grade corporatebond portfolio manager sets up a new fundin 2014
followinga creditvaluestrategy. The benchmark specified in the investment mandate is the BofA Merrill Lynch US
Corporate Bond Index.’ The portfoliois rebalanced monthly accordingto a creditvalue strategy, with the only
limitationbeingan activerisk budget of 200 basis points.

Opportunity Set

The investment opportunity set is the universe ofinvestment choices available to the portfolio manager. This
begins with all theassets fromthe benchmarkandis then reduced accordingto the creditvaluestrategy.

Sincethe casestudy contains only corporate bonds, the relevantsources of risk aretermstructureriskand credit
spread risk. Thetwo key characteristics of creditspread risk for this analysis arethesector each bond belongs to
andthe issuer’s creditrating.

At the most granularlevel of classification, there are 70 corporate bond sectors defined by BofA Merrill Lynch,
including banking, lifeinsurance, auto loans, chemicals and aerospace/defense. To understand the size of the
opportunity set, the matrix of the 70 BofA Merrill Lynch sectors and ten creditratings levels for investmentgrade
bonds, from AAA to BBB3, in theory gives a possible 700 sector-by-rating groups across which to allocate the 6,000
orsobondsinthe benchmark. A rule-based approachisthus needed to help streamlinethe allocation process.

Credit Value Strategy: Seeking Credit Alpha

The portfolio manager’s creditvaluestrategy aims to earn creditalpha, whichistheactivereturn from exposureto
creditriskalone.Creditvalueis a relativevalue strategy intended to exploit mispricingin different markets by
identifyingandinvestinginbondsthatareundervalued compared to very similar bonds, according to their OAS.
The strategy hinges on the expectation that a bond with a high spreadina category of otherwisesimilar bonds will
seeits spread decreaseand mean revert towards the group average. If the spread tightens on the selected bonds,
all elsebeingequal, then a positive spread return will be achieved when their prices increase.’ In practice the
strategy aims to capitalizeon creditrisk exposure by selecting, month by month, the bond with the largest OAS
from each duration-by-rating group in the benchmark, thus targetinga positiveactive spreadreturn.

The focus is on the selection of individual bondsand noton allocation across different groups. An attempt is made
to immunize againsttermstructurerisk by ensuringeach group of similarbonds isduration neutral , withan active
duration of zero. Allocation decisions areavoided by weighting the selected bond in linewith its duration-by-rating
groupinthe benchmark.

4 Bank of America Merrill Lynch (“BofAML”) index data used with permission. See Appendix for more details.

The strategy used in the case study is only intended to illustrate a theoretical use case for MSCl’s investment decision support tools. MSCI does not
provide investment advice.
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A pricereliability constraintis applied to avoid selecting bonds wherethe pricereturn is notwell explained by the
attribution model in the previous month. This avoidsinvestingin bonds wherethe OAS is considered to be a noisy

signal.

This type of creditvaluestrategyis fairly common. Forinstance, PIMCO’s Global Credit Opportunity Stra tegy aims
to providecreditalpha, claimingthat “whilesector and industry decisions areimportant, bottom-up security

selection will mostlikely bethe main driver of long-term performance”.

Backtest: Spread Dispersion vs. Performance

This section provides an assessment of the longterm performance of the creditvaluestrategy followed inthe case
study. Exhibit8 shows the cumulativeactive performance of the portfolio over the last11 years inblue,and the
spreaddispersioninyellow.Spread dispersionrepresents the “size” of the investment opportunity for the credit
valuestrategy, being the maximum difference between spreads for bonds within a group of otherwise similar
bonds. Through the global financial crisis latein 2008 and into 2009, when spread dispersion was atits largest for
U.S. investment grade corporates, itwas possibleto select bonds with much larger spreadsrelative to their peers.
This meant that some bonds were more likely to be undervalued, giving the opportunity to capturea positive
spreadreturn.ltis clearthatthe creditvalue strategy would have outperformed greatly over the last11years and
that there was a marked increasein performance when spread dispersion was greatest.’ However, at this stageit

is notpossibletosaythatthe activereturn derived from exposureto creditriskas a directresultof the strategy.
For this purpose we need to useattribution models.

Exhibit 8: Spread Dispersion and Cumulative Active Return for the Credit Value Strategy
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Note that investors following this strategy may have observed a lower realized performance, one reason being
that bonds perceived to be under-valued may actually beilliquid, and their spread may notfollow the expected

trend.

6 . .
Future performance may differ materially.
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Risk Attribution

Usingex anteriskattribution, wecanassesstherisk of the portfolio, firstto establish if therisk budget was met,
and then to understand ifthe portfolio was over exposed to a particular source of risk. We canalso identify any
unintended bets. All of this information can befed backinto the allocation process.

In Exhibit9, the standalonerisk of each sourceis reported, in terms of the ex ante standard deviationofreturns,
together with the risk contributions, which areadditiveand show how much a particularsourceofrisk contributes
to the overall risk of the portfolio. Theoverall activerisk atthestart of the analysis was 1.63 per cent, which was
insidetherisk budget of 200 basis points of tracking error. This was attributed to common factor sources of risk
and anamount of selection risk. The common factor risk contribution of 92 basis pointsaccounted for 56 per cent
of the activerisk,and theremaining 71 basis points could be attributed to selection risk, sometimes called specific
oridiosyncraticrisk. This largeamountof selection risk was expected given that the creditvaluestrategy led to the
selection of bonds with relatively largespreads, which was partly dueto idiosyncrasies thatgaveriseto large
specificrisks uncorrelated with other sources. Selecting bonds based on high OAS impacted common factor risk,
with the systematic source of sector-by-rating spread risk contributing 46 basis points, which was close to 30 per
cent of the activerisk. Theterm structurerisk was also significant, with 28 basis points equatingto around one
fifth of the overall activerisk coming fromterm structure exposure. This was unintended given that the credit
valuestrategy aimed to capitalizeon creditrisk exposure whileremaining duration neutral. The unintended term
structure exposure was actually caused by the duration of each bond selected in the portfolio differing fromthe
averageof each duration-by-ratinggroup in the benchmark. If the duration-by-ratingallocation groups had been
more granular, thedurationrisk could have been immunized more effectively. The next section provides an
attribution of term structurerisk to understand why this was the case.

Exhibit 9: Attribution of Standalone Active Risk and Contribution to Active Risk

Active Portfolio
Active Risk Active Portfolio . . . .
) Risk % of Active Risk
(%) Correlation o
Contribution (%

Total Risk 1.63 100.0%
LocalMarket —; o 1.00 1.63 100.0%
Risk

Common
o 122 0.75 0.92 56.2%
lerm 0.67 0.42 0.28 17.0%
Structure
Spread 1.01 0.63 0.64 39.2%
Swap 0.37 0.48 0.18 11.0%
sector- 0.80 0.57 0.46 28.2%
Rating
SelectionRisk  1.08 0.66 0.71 43.8%

2013/12/31 Source: BarraOne

Term Structure Exposure and Risk

Exhibit 10 shows the portfolio’s active contribution to duration for each key rate on the U.S. yield curveat the start
of the analysis. This istheactiveterm structureexposureateach rate. Itis clear thatthe active portfolio was not
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perfectly duration neutral as had been intended, being over- and under-exposed at various points on thecurve.
This led to a small activeduration of minus 0.78 years (shown by thetotal active exposurein Exhibit11).

Exhibit 10: Active Term Structure Exposure at the Start of the Analysis

Contribution to Duration (yrs) - Active
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Key Rate 2013/12/31 Source: BarraOne

In Exhibit11, the impactofthe unintended exposure appears as 28 basis points of term structurerisk, which can
be attributed to key rate duration factors or alternatively to shift, twistand butterfly factors. The main sources of
risk were the 5, 10 and 30 year points on the curve, and the shiftfactorinthealternativeview.

Exhibit 11: Multiple Views of Term Structure Risk

Active e Active Active % of
% of Active Exposure “:; '**| portfolio |PortfolioRisk| Active
i ‘) Correlation | Contrib. (% Risk

Total 0.67 0.42 0.28 17. D%
Total -0.78 0.67 0.28 170% US Shift _0.79 0.49 0.38
SR Lele el Ll 0.0% s Fwist -0.76 0.24 -0.37 0.09 5.5%
KRD 02y 0.14 -0.14 -0.01 -0.5% s Butterfly 0.43 0.09 0.02 0.002  0.1%
KRD 03y 0.11 -0.21 -0.02 -D 9%
KRD 05y _0.36 0. zg 2013/12/31 Source: BarraOne
KRD 07y -0.19 -0.36
KRD10y -0.29 -0.41
KRD15y 0.15 -0.44
KRD 20y 0.02 -0.44
KRD 25y -0.15 -0.44
KRD 30y -0.22 -0.44
KRD 40y -0.01 -0.44
KRD 50y -0.01 -0.44

Spread Exposure and Risk

Exhibits 12 and 13 providean attribution of spread risk through two alternativeviews, firstly fromthe systematic
sources of sector-by-rating spread risk and then from selection risk, both of which aredriven by lower rated bonds
with larger spreads.

Exhibit12 attributes the 46 basis points of sector-by-rating spread risk, which was justabove 28 per cent of the
overall activerisk. Thetop fivefactors contributing to sector-by-rating spread risk areshown, with US Energy BBB
being the top contributing factor.
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Exhibit 12: Top 5 Systematic Sector-by-Rating Spread Risk Contributors

Active | )\ tiveRisk | _Active |ActivePortfolio |, o) 1
Exposure (%) Portfolio Risk Risk
s Correlation |Contribution (%
0.80

Sector-Rating N/A 0.57 0.46 28.2%
US Energy BBB -0.39 0.28 -0.27 0.07 4.5%
US Energy A -0.18 0.09 -0.36 0.03 2.1%
US Con. Disc. Media BBB -0.21 0.15 -0.22 0.03 2.0%
US Telecom BBB -0.24 0.23 -0.14 0.03 2.0%
US Con. Discretionary A -0.18 0.09 -0.33 0.03 1.9%

2013/12/31 Source: BarraOne

Exhibit13 attributes the 71 basis points of selection risk contribution, which was close to 44 per cent of the overall
activerisk.Thetop 5 contributors to the selection risk accordingto creditratingareshown.

Exhibit 13: Top 5 Selection Risk Contributors

. Active Active Selection| .
Merrill Rating 0AS (bp) Ad;\: ;Z)AS Selection - o;;::twe
i Risk (% %

Total 293.0 151.8 1.08 0.71 43.8%
BBB1 314.7 164.9 4.73 0.37 22.9%
A3 264.8 145.5 2.49 0.12 7.5%
BBB2 380.4 187.6 2.14 0.10 5.9%
BBB3 463.1 233.0 3.07 0.07 4.3%
A2 233.9 132.2 1.47 0.03 2.0%

2013/12/31 Source: BarraOne

Triple Bdominated the top sector-by-ratingrisk factors and selection risk contributors. This was expected given
that the creditvaluestrategy selected bonds with relatively largespreads,and thatlarger spreads aregenerally
seen for lower rated bonds. These two characteristics led to a largeamount of creditspread risk.

Performance Attribution

This section analyzes whether the exposureto different sources of risk was rewarded with a positiveactivereturn.

Exhibit 14 provides a summary of ex post performance over 2014.The activereturn was high at 373 basis points
above the benchmark return of 7.31 per cent. The time series chartshows thatactive cumulative performance was
steadilyincreased throughoutthe year. The ex postmeasures displayed can beused to give anindication of skill.
Sincethe Sharperatioandinformation ratio werevery high atover 4 and 2 respectively, active performance was
high on a risk-adjusted basis.”

A Sharpe ratio above 2 is considered to be very good and an information ratio above 0.5 is usually considered adequate.
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Exhibit 14: Performance Attribution Summary

Portfolio
Base Return
11.04 %

Benchmark Active Base
Base Return Return
731% 373%

Start Date  End Date

12/31/2013 12/31/2014

Performance Trend - Monthly and Cumulative
Portfolio Base Return

1% lll
10%

IIBenchmark Base Return
Ll

Active Base Return

9%
8%

:V‘Portfolio Cumulative Base Return

;% # Benchmark Cumulative Base Return
6% ~ Active Cumulative Base Return

5%
4%
3%

2%
1%

Jan

Feb Mar

Summary and return components

I Jul A
UM o014 Y ug

Sep

Oct

Dec

Ex Post Measures

Statistic

Variance

Portfolio Volatility (%)
Benchmark Volatility (%)
Covariance

Correlation

R-Squared

Beta

Sharpe Ratio

Sortino Ratio

Treynor Ratio

Alpha (%)

Jensen’s Alpha (%)
M-Squared (%)

Tracking Error (%)
Information Ratio
T-Statistic

Upside Capture Ratio (%)

Downside Capture Ratio(%)

Maximum Drawdown (%)

Source: BarraOne

An examination of the return components shows whether the active performance of 373 basis points was

Value
0.00
2.36
339

0.00
0.93
0.86
0.64
4.67
11.17
0.17
6.34
6.33
15.89
1.50
248
248
92.24
37.64
-0.61

achieved as a resultof the creditvaluestrategy, or simply theriskless carry return dueto incomeand rolldown.
Exhibit15 indicates thatthe creditvaluestrategy did indeed pay off sincethe majority of outperformance came
from spread return.In fact,spread return contributed around 80 per cent of the 373 basis points of activereturn,

whereas only 34 per cent camefrom carryreturn (incomeand rolldown return together). The high income return
of 151 basis points wasdueto the portfolio havinga larger average coupon than the benchmark, consistent with a
creditvaluestrategy tilted towards bonds with a larger OAS, which tend to have higher couponrates. Also,itcan

be seen that 45 basis points werelostdue to the unintended term structurereturn.

Exhibit 15: Active Return Components

Active Base

3.73%

Currency

0%

Income
1.51%

Paydown
-0.01%

Rolldown

-0.235%

Term Structure

-0.45%

Unexplained

-0.09%

[31 Dec, 2013 - 31 Dec, 2014] Source: BarraOne
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Term Structure Performance Attribution

Despite the aimthat the portfolio should beduration neutral compared to the benchmark, we can see from the
firstchartin Exhibit 16 thatover 2014 the yield curve positioning of the portfolio and the benchmark did not
match perfectly. The term structure performance attribution, shown in the third chart, decomposes the 45 basis
points of underperformance from term structurereturn over each key rate on the U.S. government term structure.
The longestduration group of the strategy was defined to be 10+ years, so whilethe sum of all active contributions
for key rates in excess of 10 years was almost zero, positive active exposureto the 15 and 20 year nodes was offset
by negative active exposureto the 25 and 30 year nodes. For example, at the 15 year key ratethere was a small
overweightin activeterm structureexposure (contribution to duration), which combined with a downward shift
by over 100 basis points atthis pointon the U.S. government curve, leadingto a positiveterm structure key rate
return (KRD attribution) of around 45 basis points. Interestrates decreased by a similaramountatthe 25 and 30
year key rates but the shortexposureatthose points onthe curveresultedina loss of around 70 basis points.

Cumulative Monthly Trend in Performance

Itis valuabletolookattrends inattribution effects over time, particularly if results for the full period appear to be
counterintuitive. This occursifa return component oscillates from positiveto negative or viceversa within the
reporting period. In Exhibit 17, the cumulative monthly attribution effects through 2014 areshownin a time series
view for each return component. Inthis example, the full period and cumulativeresults follow the same pattern.
Spread return (shownin grey) was consistently thetop driver of activereturn, particularly during September, when
the increasefromone month to the next was largest. This iscircled for ease of reference. Income return (shownin
blue) was steady and positive, whileterm structurereturn (shown in orange) and rolldown return (shownin
yellow) both detracted from the activereturn.

Inthe next section we focus onthe spread return during September.
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Exhibit 16: Term Structure Key Rate Performance Attribution

Contribution to Duration (yrs) - Active [31 Dec, 2013 - 31 Dec, 2014]
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Source: BarraOne Key Rate

Exhibit 17: Trend in the Cumulative Monthly Attribution Effects

40% B Attribution - Total
[ Attribution - Income

35% [ Attribution - Paydown

|| Attribution - Rolldown

11 Attribution - Term Structure

[ Attribution - Spread

[l Attribution - Unexplained

25% [ Attribution - Currency

3.0%

20%
15%
10%
0.5 %
0.0 % & N o : $
S g ° ° ° °
-05 % ‘\_—*"\\ e
o f‘/
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2014

Source: BarraOne  [31 Dec, 2013 - 31 Dec, 2014]
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Portfolio Spread Return Over September 2014

The creditvaluestrategy selects bonds with the largest OAS to profitfrom the expected mean reversioninspreads
andthus the increases in bond values compared to the average of the respectiverating-by-duration groups. If, for
example, the average OAS ina group goes from 200 basis points to 230 basis points in a month whilethe OAS of
the selected bond goes from 300 basis pointsto 310 basis points, the strategy makes money (in activeterms) even
though the price of the selected bond dropped. To show the difference between activeand portfolio results, we
picka single month, September, when the activespread return was exceptionally largeand analyzethespread
return of the portfolio (and notthe active portfolio) in detail.

In Exhibit 18, we showthe spread exposure (measured by the contribution to spread duration)and thechangesin
spreads for the portfolio (again, theseareabsolute numbers, not relative to the benchmark). We also show the
average OAS during September for each rating. The top chartshows the contribution of spread durationfor each
rating. These numbers are very closeto that of the benchmark, since our strategy is rating-by-duration neutral and
spread durationisverycloseto duration for the bonds in the benchmark. The second chartshows the changein
OAS for each rating, while the bottom chartshows the resulting spread returns.In absoluteterms, the portfolio
made money on the BBB1 and BBB2 rated bonds, but loston BBB3. Overall, the portfolio had a small positive
spread return, but this was enough to substantially beatthebenchmark. This was because although someselected
bonds lostvalueduring the month, the loss was less than the average of their peers and thus the resultingactive
spread return was still positive.

Exhibit 18: Spread Return Attribution Across Credit Ratings Over September 2014

Contribution to Portfolio Spread Durations (yrs)
16

12
0.8
-~ H ] []
0.0 1 —
A1 A2 A3 AA2  AA3  AAA

BBB1 BBB2 BBB3

IS

Average OAS to Base (bp) - Portfolio
400

Change in OAS to Base (bp) - Portfolio

20
300

15
200 10
0.0 | | | | | -5 -
AL A2 A3 AA3  AAA

Az BBB1 BBB2  BBB3 -10

Al A2 A3 AA2 AAZ AAA BBB1 BBB2 BBB3

Spread Return Contribution - Portfolio
0.1%
06%
0.2% —

-0.2% | — e |

-0.6%
-0.1%
Al A2 A3 AA2 AA3 AAA  BBB1 BBB2 BBB3

[31 Aug, 2013 - 30 Sep, 2014] Source: BarraOne
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Attribution from Group Level to Asset Level

Exhibit19 shows an asset-level spread return attributionover September inthe context of the portfolio’s exposure
to BBB3 bonds. The dashboard links the performance of any groups of bonds in the portfolio usingtheheat map to
illustrate a spread return attribution for the corresponding assets viathe scatter plotand the tabular results.? For
example, selecting BBB3 in the heat map causes the corresponding bonds for thatratingto be highlighted in the
scatter plot, with BBB3 showninred inthe heat map due to the poor performance of that group. The scatter plot
shows spread exposureagainstspread performance. Selectinga categoryinthe heat map also brings up further
attributionresultsin thetablefor the correspondingbonds. Thetableis sorted by portfolio weightto focus on the
bonds with the largestexposureinthe portfolio.The five bonds inthe BBB3 group can be highlighted in the scatter
plotby selectingthem from the table. Of the five bonds held in thatgroup, onlyone recorded a positivespread
return, with the other four showingflator negativespread returns. From the tableitcan be seen that within BBB3,
OAS only decreased for the positively performing Israel Electric bond, by 24 basis points, whilespreadsincreased
for the other four bonds, leadingto poor overall spread performancefor this group.

Exhibit 19: Asset-Level Spread Return Attribution Over September 2014

Spread Attribution vs. Spread Exposure
Heat Map P P P [31 Aug, 2014 -30 Sep, 2014] Source: BarraOne
a - 0.06
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Portfolio Active Av Portfolio Portfolio .
Portfolio Benchmark Active Average Cont. to Average Change in portfolio Spread
Asset Name Group 1 Group2 Group 3 Average Average Average Spread Spread OASto OASto  gpread  Attribution
Weight Weight  Weight Duration  Duration Base (bp) Base (bp) Return  Total
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R
G
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710 10 tric-integrated 1.92 %
1010 +INF MetalsMining Ex. 1.50 % 0.18 3 0.0011 %

The many exhibits in this section on performanceattribution demonstrate how the visualization solutionin
BarraOneallows youto access results efficiently by usinginteractive dashboards - to gain deeper insights,
understand trends and detect outliers.

8 ) . ) . ) . ) )
In this example, the groups categorize bonds according to credit rating, but it is possible to group by any attribute and over as many levels of
drilldown as required.
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Dashboard with Exposures, Risk and Performance

Exhibit20 brings theriskand performanceattribution results together in anintegrated dashboard, showingthe
contributions to activeriskand activereturn side-by-side. The results are shown for the sources of corporate bond
riskintermstructurerisk,spreadriskand selectionrisk,and for the returndrivers of carry return, term structure
return and spread return.’ This provides a comprehensive and insightful analysis. The portfolio’s average OAS for
eachratingis shown, givinganindication of the creditrisk premiumacrosseach creditrating thatthe strategy had
targeted. Term structurereturn was the only detractor, and this risk might have been counteracted more
effectively, though this is difficultto achieve using a strategy thatonly selects onebond from each category. The
overall riskreported atthe startof the analysis was within therisk budget by 37 basis points. Morerisk could
possibly have been taken by combiningthe creditvaluestrategy with some yield curve positioning or sector
rotation. Bonds were selected with the largest OAS, which resultedina largecommon factor spread riskandissue-
specific selectionrisk. The lower rated groups are highlighted in Exhibit20.The bulk of the spread exposurewas
taken here, inlinewith the creditvaluestrategy. The overridingtheme is thatexposureto these mainsources of
risk was stronglyrewarded, with activespread return contributing almost 300 of the 373 basis points of active
return.

Exhibit 20: Dashboard with Exposures, Risk and Performance

U.S. CorporateBond Portfoliovs.BofAML U.S. Corporate Bond Index, over 2014

Average | ctive Car Cont.to Active Cont.to Active Cont.to Cont.to Active
OAS (bp) Return Active Risk| Return |ActiveRisk| Return |Active Risk |ActiveRisk| Return
(%) Cont. (%) (%) Cont. (%) (%) (%) Cont. (%)
Total 259.1 1.28 0.28 -0.45 0.64 2.99 0.71 1.63 3.73

AAA 85.5 0.00 0.00 -0.01 0.00 0.01 0.00 0.01 0.00
AAL 95.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AA2 112.0 0.01 0.00 -0.02 -0.01 0.03 0.00 -0.01 0.02
AA3 165.6 0.06 0.05 -0.08 0.15 0.17 0.01 0.21 0.15
Al 172.6 0.06 0.02 0.00 0.01 0.16 0.01 0.04 0.22
A2 209.2 0.15 0.08 -0.18 0.26 0.17 0.03 0.37 0.14
A3 226.2 0.17 0.06 -0.04 0.04 0.48 0.11 0.21 0.60
BEB1 295.8 0.28 0.01 -0.10 0.10 0.45 0.24 0.46 0.62
BBB2 336.6 0.32 0.03 0.02 0.08 0.77 0.09 0.21 1.06
BBB3 403.8 0.22 0.03 -0.04 -0.01 0.73 0.06 0.08 0.91

2013/12/31 Source: BarraOne

Comparingthe performanceover 2014 to the activeriskatthe startofthe analysis is useful. However, risk analysis
should becarried outona regular basis, ideally, as regularly asinvestment decisionsareimplemented in the
portfolio. This allows start of period risk exposuresto be compared to returndrivers atthe end of the periodin
order to understand whether bets paid off. The one-year analysisinthecasestudyinvolved rebalancingthe
portfolio each month accordingto the creditvaluestrategy. To correctly align with this investment decision
process, the dashboard should be produced monthly so that start-of-month risk exposures can be compared to
end-of-month performance.

? Carry return was calculated as income return and rolldown return together, paydown return was negligible, and the unexplained return was zero,
except for BBB3 bonds where it corresponded to -6 basis points.
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Conclusion

Insummary, this ProductInsightillustrated how BarraOne, whichis partof MSCl’s risk and performance platform,
canbe used to provideanintegrated fixed income attribution bringing together risk and performance. Reporting
andanalyzingriskand performanceattribution on a single platformand along precisely the same dimensions
provides a powerful complement to the investment decision process - for measuringrisk,adjusting allocationsand
attributing portfolio performance.

The casestudyillustrated how this structurecan beused to analyzestrategies targetingcreditalphathrough
exposureto spreadrisk for a corporatebond portfolio. However, this type of analysis can easily be extended to
portfolios containing other types of fixed incomeinstruments such as mortgage-backed securities and fixed
incomederivatives.

Most importantly, using a single platform which provides both risk and performance analytics means thetime
consumingtask of reconciling portfolio holdings need only happen once, and allows therisk and the performance
attribution models to be used together to providea coherent side-by-sideattribution of riskand return.

Learn More About the Analysis

To find out more and for a demonstration of how creditalpha canbeanalyzed usingBarraOne, a recorded webinar
correspondingto this paper can befound here:

Analyzing CreditAlpha inan Integrated Riskand Performance Analysis Webinar

Analyzing CreditAlpha inanIntegrated Riskand Performance Analysis WebinarSlides

Derivatives
For derivatives thefollowing steps areessential in providing aninsightful performanceattribution:
e Capturethe appropriateexposure
e Calculateperformancebased onthe actual return drivers
e Incorporatethe impactof hedginginthe analysis

We meet the aboverequirements by following a look through approach for futures, FX forwards, swaps (interest
rate, zero coupon, OIS, total return swaps, and FX swaps),and compositeassets (ETFs,index instruments). This
allows us to work with the underlyinglegs, or constituentassets inthecase of composites, which each have
weights and returns thatare straightforward to determine. We decompose the return of the underlyinglegs into
return components as partof fixed income performance attribution. For example, for interest rate swaps, we use a
look-through approach to determine the term structure exposure and return of the payandreceive leg. The
hedging property of this instrumentis thus easilyincorporated in theanalysis.

Apart from swaps, forwards, futures and composite assets, wesupportanother eighty derivativeinstrumenttypes,
handlingthemon a market valuebasis. For example,a CDSis supported for valuation and return calculations, with
its spread duration and weight used to determine the contribution tospread duration, thespread exposure.
Hence, the targeted exposure to underlying spreadsiscaptured andincorporated into the results. Also, its return
is decomposed into components such as incomereturn, based on the CDS premium (or deal spread), rolldown
return and term structurereturn according to effective KRDs.
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Other Attribution Models

Other attribution models areavailableintheBarraOne Performance Analytics solution, each dedicated to a

specificinvestmentstyle, and can be tailored to the investment process. Separate models areavailablefor:

ClassicAttribution, tying back return to top-down allocation and bottom-up selection decisions, for equity
or multi-assetclass portfolios.

Factor Attribution, tying back return to Barra equity, equity implied volatility and commodity factors.

Multi-Portfolio Attribution, tying back the return of hierarchical investment portfolios to tacticaland
strategic assetallocation decisions, manager selection decisions and benchmark mismatch.

Beyond Fixed Income Portfolios

Many credit portfolios also contain equities. For this type of balanced portfolioand also for any multi-assetclass
(MAC) portfolio, performanceattribution can be carried out following one of these approaches:

1.

Usingthe classicattribution model, modified for MAC portfolios. To align with a MAC investment decision
process, this model has theability to group by assetclassandthen allowsindependentasset-class specific
groups to be set up for fixed income, equity, alternatives, etc. It is straightforwardto apply allocation
groups for fixed incomelike high yield/investment grade, rating, spread sector, duration, etc.; and for
equity to applyallocation groups such as country, GICS sector, and industry; and so on for each assetclass.

Usingthe fixed income performanceattribution model. Instrument types from any assetclass, including
equity and alternatives aswell asfixed incomeassets, may be present in the portfolio when carrying out
fixed income performance attribution. The decomposition of assetreturninto fixed income return
components is relevantfor assets with “fixed income” characteristics. Practically, this means thatassets
with exposures tointerest rates and creditspreads havetheir returns decomposed. The return of “non-
fixed income” assets still contributes to the portfolio return, butis notdecomposed into return
components sincethey are not exposed to interestrates and creditspreads.

Appendix

BANK OF AMERICA MERRILL LYNCH INDEX USE

Source BofA Merrill Lynch, used with permission. BofAMerrill Lynchislicensing the BofA Merrill Lynchindices and

related data “asis,” makes no warranties regarding same, does not guarantee the suitability, quality, accuracy,

timeliness, and/or completeness of the indices or any data included in, related to, or derived therefrom, assumes
no liability in connection with their use, and does not sponsor, endorse, or recommend MSCI, or any of its

products or services.
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NOTICE AND DISCLAIMER

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 | imitation (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 manag ement, 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 t o provide an investment return related to the
performance of any MSCl 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 MSCl 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 MSCl 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 MSCl 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 Inc. 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 Inc. 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 MS Cl’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, FEA, InvestorForce, and other MSCI brands
and product names are the trademarks, service marks, or registered trademarks of MSCI or its subsidiaries in the United State s 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 MSCl and Standard & Poor’s.
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