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ABSTRACT

The main purpose of this study is to examine howl wee Finnish institutional
investors have been able to perform. Hypothesepogm that Finnish institutional
investors have been able to achieve excess retuatation to their benchmark, and that
asset allocation has been the main cause for tessxeturn.

The data for the study is provided by InvestmerdeRech Finland Ltd. The company is
the leading provider of investment portfolio penf@nce measurement and consolidated
reporting services for Finnish institutional inv@st Data is transactions based data and
consists of daily returns for 24 institutional isters and benchmarks for their
portfolios between 31.12.2011-31.12.2015. The Bwinsnodel is used to calculate
performance attribution on all investments, eqgsitad fixed income, as well as the
sector level results.

The results contradict with some of the earlied&s on performance attribution. The
results imply that Finnish institutional investdrave not been able to achieve excess
return. Asset allocation, although more positivantiselection effect, could not be seen
as the main effect on portfolio performance. Thedgtalso finds that there are
significant differences between equities and fikembme. Equities had a more positive
contribution to total attribution results than fikencome. The results also indicate that
the Brinson model may not be a suitable model falcudating fixed income
performance attribution, as also criticized by jpwag researchers.

KEYWORDS: Performance attribution, Brinson model, portfoliabysis






1. INTRODUCTION

“You have to know the past to understand the pte'sen

This quote by astronomer Carl Sagan summarizebdbes of performance attribution
to its core. Carl Bacon (2008) defines that perfmmoe attribution answers the what,
why and how of portfolio performance. In the wodtlinvestments and performance
analysis, researchers have forever tried to finttebeways to analyze portfolio

performance. Understanding past portfolio perforoeais the key to a successful

future.

One aspect portfolio managers always look at istdrethey have been able to earn
excess return. How has the portfolio performedeiation to its benchmark? Portfolios
are carefully constructed and the security selacpoocess is crucial for portfolio
performance, and the most important question weaséris what role all of this played
in the final result. The performance attributionas effective analysis tool to help

answer this question.

Whenever trying to find information or previous eéasch on performance attribution,
one issue came up: this topic hasn’'t been muclarelsed. Even though the first studies
on performance attribution go back to 1980’s an@01§ the overall conception on

performance attribution is that it is still an ewioly discipline. When writing one’s

thesis that can either be an obstacle or a chaldrndecided to look at it as a challenge.
The true challenge with performance attributiomat the models that can be used in
calculations but mainly the lack of, or no accessproper data. This thesis was in a
fortunate position to have access to data thabisudely accessible which concludes
detailed data of institutional investors’ investm@ortfolios. Most studies previously

conducted on performance attribution have usedaatquity or pension funds that are
widely available, but data on institutional invastés not required by any authorities to

be made public. Nor is the daily data that thisithéad access to.



1.1 Purpose of the study

The primary goal of this study is to examine whetRenish institutional investors
have been able to achieve excess return. Investstienégies and investment policies
play a significant role in portfolio manager choeed in the costs investors pay for the
services provided by portfolio managers. In gendoalperformance attribution to bring
the best value possible, the investments decisibat affect portfolio performance
should be divided between several portfolio mamag&here should be a different
portfolio manager for asset allocation and secug@hection and separate managers for
equities and fixed income for analysts to be ablartalyze the results of performance
attribution and determine which portfolio manageaswable to have superior
performance. What attributes of investment stratégyy to excess return? Which
portfolio manager was able to beat the benchmarkfgho? Were there large

differences between asset classes?

Brinson et al. (1991) infamously showed that ov@rpgrcent of the excess return on
equity portfolios was due to asset allocation. gitgh performance attribution is not a
new concept, it is often described as yet evolvidgwever, several studies have been
conducted on the performance attribution of egsiitiethe US and Australia (Gallagher
2001; Brinson and Fachler 1985; Binay 2005) anthemmarket timing of mutual funds
in the UK and Australia (Sinclair 1990; Cuthbertsbiitzsche and O’Sullivan 2010). It
is important to acknowledge that the void in presioliterature on performance
attribution of institutional investors is due takaof availability of data. Most previous
research concerns the performance attribution ofuatuor pension funds that are
required by legislation to provide detailed holdingf their investments. This thesis,
however, was in a fortunate position to have actess unique data set that is not
widely available which enabled for the study to adwect more detailed performance
attribution of Finnish institutional investors aisdable to fill that gap in the literature.



1.2 Hypothesis

The main purpose of this paper is to analyze thfopeance attribution results from 24
Finnish institutional investors using the Brinsomdal. The hypotheses of this thesis

are constructed on the basis of previous literadncdetheir findings.

Binay (2008) studied performance attribution of idStitutional investors in 1981-2002
and found that institutional investors have beele @b achieve excess return when
managing their clients’ money. Gallagher (2001)d&d performance attribution of
Australian pooled superannuation funds over thesy@891-1998. The author studies
the performance attribution in three asset clagsestralian equity, international equity,
and Australian fixed income. He finds that, in gahethe Australian superannuation
funds are not able to outperform their benchmar®serall, there have been
contradictory findings on whether portfolio manageare able to perform better than
plan investment policy. On the basis of these sijdhe first hypothesis is constructed

as follows:

Hi: Finnish institutional investors have been abladhieve excess return.

The second hypothesis on performance attributiobased on Brinson, Hood, and
Beebower (1991) study. They find that asset allonat itself explains over 90 percent
of the total return variance, and the total retomrinvestment portfolios is dominated by
decisions made by investment policy. Binay's (2068)dy supports the findings of
Brinson et al. (1991) as he also finds that largeign of the excess return was due to
asset allocation, although stock selection alsdritried to the excess return. Faff,
Gallagher and Wu (2005) find that active managexrgehnot been able to achieve
excess return through tactical asset allocatiorthodigh the Australian domestic
equities have had a positive effect on excessmnethis has been diminished by the
negative performance of international shares amdedtic fixed interest. Although Faff
et al. (2005) study’s results contradict with tlmdings of Brinson et al. (1991) and

Binay (2008), the results of Brinson et al. (198ig considered as a core principle for
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performance attribution, and based on this the reedrypothesis has been formed as

follows:

H,: Asset allocation has been the main cause forssxegurn.

1.3 Structure of the thesis

The remainder of this thesis is constructed asoviadl theoretical, empirical and
conclusive. The following chapter looks more clgsein the previous literature
conducted on performance attribution. The next tlapters consist of the theoretical
part of this thesis. Chapter three summarizes tloeegs of investment portfolio
formation. In the following chapter, chapter fouhe theory of the performance
attribution and the Brinson model are discussedemnordetail. The empirical part
begins in chapter five. The data used and empirgsllts are introduced in this chapter.
The last chapter summarizes and concludes thenfishf this thesis.
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2. LITERATURE REVIEW

Previous studies on performance attribution arelialed to studies conducted by
Brinson, Hood and Beebower (1991) and Brinson axhler (1985). Their research is
better known collectively as the Brinson model. Breaxson model paved the way for
performance attribution and studies conducted laterll either find ways to support

the findings of the Brinson model or try to protefaultiness.

2.1 Previous studies on performance attribution udiregBrinson model

Brinson et al. (1991 & 1995) aimed to determine wdidected the excess return on
investments portfolios the most and developed mdraork that enables to decompose
the portfolio return into three components. Theyed to place the investment decisions
in order from the most to the least important amentmeasure how important these
decisions are to the actual performance of thesitment portfolio. The framework built

by Brinson et al. (1991) differentiates the invesitiinpolicy and investment strategy and
aims to decompose the investment strategy to afleeation, selection and interaction
components. They find that asset allocation irlfiesgplains over 90 percent of the total
return variance, and the total return on investnpemtfolios is dominated by decisions

made in investment policy.

Karnosky & Singer (1994) recognized in their papgbe need for performance
attribution in an international context to isoléte effects of market allocation, currency
management, and security selection. Most previdusdies, including the Brinson
model, only took into account performance attribatin single-country markets, and
Karnosky et al. (1994) extended these models tbajjlmarkets. The purpose of their
paper is to provide a framework for measures oflaeket and currency components of
global asset returns. Karnosky et al. (1994) coosta framework for performance
attribution to decompose the market and currentycaion decisions from overall
excess return and the returns that are attributablsecurity selection within each

market. They address the issue of currency seteetleen calculating portfolio returns
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and modified the original Brinson model by addingegparate calculation for currency
attribution. The framework presented by the authamhs to take into account more
multi-layered approach to portfolio managers’ decisnaking process compared to the

Brinson model.

Hsu, Kalesnik and Myers (2010) created a genexhlizamework for performance
attribution to divide the allocation effect of pamihance attribution into statistic and
dynamic components to provide additional information sources of portfolio
managers’ excess return. The authors state thamtilé-period attribution models
weren’'t designed to measure portfolio managerslitphtio allocate the portion of
value/growth stocks relative to market changes lwkiey name static factor allocation
and dynamic factor allocation. Hsu et al. (201@}esthat dynamic strategy can be one
reason to justify active management fees becausantig strategy is less replicable
than static strategy. Hsu et al. (2010) argue tieither multi-period nor single-period
original Brinson models are able to characterizefploo managers’ dynamic or market
timing abilities. They apply their model to equitgldings of several large mutual funds
to show how their framework can be utilized. Inithexample, they find that dynamic
allocation associated with value and growth steckweak - managers were only able to
create 26 basis points of excess return from vahee growth style timing. They also
found that dynamic allocation to small-cap and éacgp stocks is on average negative.
The authors state that static allocation to sizeé &asignificant negative impact on
portfolio performance. In their limited sample, Hstial. (2010) found that portfolio
managers were more able to generate excess retumnskcurity selection than asset

allocation.

Xiong, lbbotson, Idzorek and Chen (2010) study theportance of equal asset
allocation and active management. They examine wdiffgrent peer groups have
different returns. They use the Brinson model amatfzer previous study that examined
the high explanatory power of the Brinson modelsset allocation in relation to
portfolio return, as basis of their research. Thihars decomposed portfolio return into
three components: market return, asset allocagann that exceeds the market return,

and return from active portfolio management. Thay that together the market return
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and asset allocation return that exceeds the meekain are the dominant explanatory
variables for portfolio return variations. When laarts studied the causes for different
returns within peer groups, they found that actpatfolio management and asset
allocation have equal impact on portfolio return.

Frongello (2002) challenges the Brinson model fdcwalating multi-period cumulative
attribution effects and provides mathematical préwf performance and attribution
linking. He provides empirical evidence on the faass of the Brinson model. The
author states that the Brinson model is incapabtalkeulating sector level results, and
he proves that the method leaves selection andadilbm misstated while the interaction
term serves merely as a vague number. He also dhatvsumulative attribution results
are order dependent and that the Brinson multedemodel is weak linking algorithm.
Gyger (2005) tests the multi-period performanceitattion against single-period
attribution. Using Monte Carlo simulations, theyimsite that the Frongello algorithm
corrects the original single period attributioneets by a factor that is 13 times as large
as the time residual would be even in the best saeseario.

Stuart Morgan (2014) extended performance attputo include stock options and
studied performance attribution in a portfolio thtluded single-stock options. The
author takes into consideration four option strggglong calls, naked puts, covered
calls and protective puts. The basic principle beéhihe study is that the portfolio
manager’s investment style should be reflectedhm ¢alculations for performance
attribution. The study has two hypothesis: i) hosirayle-stock option should be treated
in attribution analyzes, and ii) how the variougilatition effects are affected by the
investment decisions. Morgan (2014) finds that sbkection effect from the option’s
parent company will give an indication of how effee the portfolio manager’s option
strategy is. The put and call effects in assetcation effects give insight about the
effectiveness of the portfolio manager’s investretrdtegy. The cash effect gives more

information on how beneficial it was as a stratagyto be fully invested in the market.

Fooladi and Rumsey (2011) study the problems diopmance attribution. They base

their research on Brinson model and how excessmratan be divided into asset
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allocation and security selection components. Tbegclude that the excess return
cannot be decomposed uniquely into asset allocatimhsecurity selection effect, and
hey separate the excess return in their reseatahthiree components; asset allocation,
security selection and a term that is due to be#ietaallocation and security selection.
According to Fooladi et al. (2011), excluding théd component from decomposition

of excess return means that the return achievedysobm asset allocation and security
selection does not equal to the difference betwetah portfolio return and benchmark

return which can lead to a false picture of poitfohanagers’ accomplishments.

Lu and Kane (2013) compared the performance atioibudor equity portfolios when
calculated with Brinson model and a regression @ggr. These two approaches are the
most common methods used by portfolio managersatuate their performance. Their

study shows that the Brinson model is just an esxtenof a regression approach.

Faff, Gallagher and Wu (2005) study the effectsaotical asset allocation, strategies,
and behavior of Australian portfolio managers. Fhaly uses monthly return from 51
funds and their benchmarks between December 198%eabruary 2001. The authors
find that active managers have not been able t@aetexcess return through tactical
asset allocation. Although the Australian domestjaities have had a positive effect on
excess return, this has been diminished by thetiwegperformance of international

shares and domestic fixed interest.

2.2 Previous studies on performance attribution usthgromodels

Murat Binay (2008) studied the performance attidoubf US institutional investors in
1981-2002 and found that institutional investorgehbeen able to achieve excess return
when managing their clients’ money. Binay's (2088)dy supports the findings of
Brinson et al. (1991) as he also finds that largeign of the excess return was due to
asset allocation, although stock selection contedhuo the excess return as well. The
author states that the investment structures, dsséhe nature of the legal entity of the

investor, affect the investors’ investment stylee Hinds that pension funds,
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endowments, and bank trusts earned the highesadisisted return while investment
advisors, investment companies, and bank trustrtiepats were able to achieve the
highest figures in stock selection. The author dirtdat especially in the turn of the
market conditions, in this case, in the year 200®nwmarkets began the downfall,
superior stock selection skills helped investoduoe the overall market effect on the

portfolio.

David Gallagher (2001) studied performance attrdyut of Australian pooled

superannuation funds over the years 1991-1998. alitieor studies the performance
attribution in three asset classes: Australiantgginternational equity, and Australian

fixed income. He finds that collectively the Augitna superannuation funds were
unable to achieve excess return. Funds were abdeli@ve better results in security
selection performance in Australian equities altffoaround 75 percent of funds had a
negative timing coefficient in domestic equities. domestic fixed income, 14 of 15
funds present negative timing ability. The return mternational equities for

superannuation funds is worst in all sectors, dmdpgerformance shows no ability in
market timing in international equities. Gallagh@001) finds that in general, the

Australian superannuation funds are not able tpaytdrm their benchmarks.

Biglova & Rachev (2007) further developed perforeggmattribution methods and
applied the attribution method to evaluate theqremince of the portfolio. They strived
to determine the best model for a portfolio to biet benchmark portfolio, and the
purpose of the study is to find what the causespfatfolio’s excess return were.
Biglova et al. (2007) built a portfolio that inclesl 30 German stocks that are included
in the DAX30-index and an equally weighted benchopartfolio. The authors analyze
the excess return this portfolio has in relationitso benchmark. According to their
study, the optimal portfolio is based on minimizitihge downside risk (Expected Talil
Loss) of the investment portfolio from the benchknportfolio subject to constraints
from asset allocation, selection effect and thaltealue added by the portfolio
managers. Biglova et al. (2007) also study theridigional properties of asset

allocation, security selection and total expectetue added by portfolio managers.
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They reject for those series in the normality agsion for the stable Parenthesis

Hypothesis.

Bertrand (2005) proposes to take risk into accoumtperformance attribution

calculations. The author claims that portfolio ngara need to take into consideration
risk when making decision to under- or overweighaaset class as well as security
selection. He suggests that a good measure ofimiskis case, would be tracking error
variance (TEV) and proves that the decompositiothefstandard error of the tracking
error is the base for risk attribution. The autlpooves in his study that both asset
allocation factor and security selection factor éndlie same information ratios. This
result shows that the equilibrium between relatiggirn and relative risk has been

achieved.

Menchero (2004) examines frameworks for multi-pererithmetic attribution. He
defines qualitative characteristics and quantigapvoperties that are desirable to multi-
period attribution linking. These include intuitivess, transparency, and robustness.
Menchero (2004) examined several published algostiio determine their suitability
for multi-period attribution and rejects logaritreninethod, the compounded notional
portfolio method, recursive methodologies as wealla@ hoc smoothing algorithms
because even though they might fulfill some ofdbsirable characteristics, they lack in
others. The author finds that the only method theg all the desirable quantitative
properties is the optimized linking algorithm agfters the most accurate method for

multi-period attribution.
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3. MODERN PORTFOLIO THEORY

In this chapter, capital allocation, and moderrtfptio theory is discussed. The process
of portfolio management can be divided into seguamalysis, portfolio analysis and
portfolio selection (Francis & Kim 2013: 1). Mosbramonly the asset allocation
decisions are made before security selection. Thoeegs of capital allocation and
security selection can be considered to be iddnasahey aim for the same result — the
optimal risky portfolio. The capital allocation Wifirst be discussed in more detail

which after the Markowitz model will be presented.

3.1 Capital Allocation

Capital allocation is considered to be the mostargmt part of constructing an
investment portfolio, and it is usually performeefdre security selection. By capital
allocation, or also called asset allocation, i€mefd to the process of how much of the
portfolio will be invested in the risk-free assetrsus the portion invested in risky
assets. The assumption is that portfolio shouldeast earn the risk-free rate. Any
expected return above this rate is considered sks piemium that depends on the
portion of risky assets. Since risk-free assetsehastandard deviation of zero, the
standard deviation of that risk-return trade-offl we the standard deviation of the risky
assets times their weight. In this case, the erpeceturn and portfolio standard

deviation can be shown mathematically as:

(1.0) E(p) = 17+ y(E(rp) = 17)

(1.1) Op = YOp

WhereE (rp) is the expected returr, is the risk-free rate angithe weight of risky

assetsop presents the portfolio standard deviation. (BoHigne & Marcus 2011: 170-
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171.) Increasing the weight of risky assets ingh#&folio might increase the expected
return, but it also increases the standard dewviatioe risk, of the portfolio. Adding
portfolios with a lower standard deviation than ene diversified portfolio lowers the
portfolio’s standard deviation (Markowitz 1952) anthkes diversification profitable.
The expected return-standard deviation plane anaptete portfolio can be graphed as
a straight line that intercepts at the risk-free.radhe slope of this line can be calculated

as.

(1.2) §= 21

The return-standard deviation plane is called theestment opportunity set, and the
linear line is the capital allocation line (CAL). AC presents the risk-return
combinations available for the investor. The slagbfethe straight line, CAL, is the
Sharpe ratio, also known as the reward-to-volgtitittio. (Bodie et al. 2011: 171.)
Sharpe ratio depicts how well the portfolio manabgas performed — the higher the

Sharpe ratio, the better the performance of thé#gar manager.

Investors’ ability to bear risk will affect theithoice of the optimal portfolio from the
investment opportunity set. The utility can be shaag a function of allocation to the
risky assets. By maximizing the utility, invest@e able to choose the best allocation
to the risky assets. The function of utility is

(1.3) U =E(r)—Ad?

where Adenotes the investor’s risk aversion. Utility is molinear function but as the
portion of risky assets grows, the expected retgmows as well as, as does the
volatility, which means that the utility might e¢hincrease or decrease. (Bodie et al.
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2011: 174.) The optimal portion for risky assetgy/rtieen be derived from the equation

below:

_ E(rp)—1f

2
Aop

(1.4) y

As equation (1.4) presents, the portion of riskge#s is inversely proportional to
investor’s risk aversion and portfolio variance Hdirectly proportional to risk premium.
This can be presented graphically by the indiffeecsourve (see figure 2) — the steeper
the indifference curve, the higher the risk premiarestors require for the increase in
risk. Higher indifference curve also depicts a ligkevel of utility from the investor.
The indifference curve is combined with the oppoittu set, CAL, where that point
where indifference curve is tangent to CAL (pdin figure 2) is the optimal complete
portfolio. (Bodie et al. 2011: 174-178.)

3.2 The Markowitz Model for Portfolio Selection

Portfolio theory and portfolio analysis were fiistroduced by Harry Markowitz in
1952 in his Nobel Prize winning article “Portfoli®election”. Markowitz’ model for
optimal risky portfolio uses the expected returndach selected underlying security in
the portfolio, standard deviation of returns focteaecurity, and correlation coefficients
between all chosen securities, to form an optinsiyrportfolio that will produce the
chosen expected rate of return. The Markowitz mguletiuces portfolio weights for

selected securities with the given expected regachvariance. (Francis et al. 2013: 3.)

The first step in forming an optimal risky portilis to determine the risk-return
opportunities that are available for the investattare summarized by the minimum-
variance frontier. Figure 1 presents the minimumarece frontier of a portfolio with a

given expected rate of return and lowest variangssiple. The minimum-variance
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frontier figure presents the core importance ofedsification and why single asset
portfolios are not efficient. Diversifying portfols will lead to higher returns with lower
risk. Portfolios that are positioned on the minimuaniance frontier from the global

minimume-variance portfolio and upward representsfmbties for the best return-risk

trade-off. Global minimum variance portfolio is tpertfolio that lies on the efficient

frontier. Those portfolios that are positioned ba tower part of the minimum-variance
frontier have a similar portfolio with an equalkribut higher return, which makes the
portfolios on the lower part of the minimum-varianérontier undesirable for the
investor. (Bodie, Kane & Marcus 2011: 211.)

Efficient Frontier
n

# < Individual assets

Global
Llmimuom- & . 5 K‘:
Yarianes 2 n :

Minimum-Varianes Frontier

Portfolio

Figure 1. Minimume-variance frontier.

Risk-free assets are an essential part of portighibmization. The point, where the
steepest capital allocation line (CAL) is tangemtthe efficient frontier, defines the
risky optimal portfolio. The last step includeseatatining the suitable ratio for risk-free
and risky assets. Figure 2 presents this procdss.pbint,P, represents the optimal
risky portfolio that lies on the efficient frontiand is tangent to CALMarkowitz
(1952) states in his study that portfoli®, has the lowest possible variance for that

given expected return. With the given securitiere is no other portfolio with a lower
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variance for the given or greater expected refilinis refers that portfolios with a lower

expected return would be inefficient.

35%
30% Indifferance C'j"r‘_
25 9% Chrva :
- -
’ & I_|'I. e —
20% S
15 % Py R
a - Cpportunity set of

10% rizlov assats

5%

0%

0% 10 % 20% 30 % 40 %

Figure 2. Optimal risky portfolio and optimal complete potito

The model created by Markowitz (1952) forms a c@rare matrix which enables the
calculation of expected returns and variance ofhesecurity with their portfolio

weights. The following equations can be used:

(1.5) E(rp) = Xisawi E(1)
(1.6) oy = Xis1 Yj-1wiw; Cov(r;, 77)
where E(p) = Expected return for the portfolio

E(r) = Expected return for the security i
w; = weight on security |
w; = weight on security |

I = return on security i
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f; = return on security j. (Bodie et al 2011: 213.)

Markowitz (1952) was able to create a model fortfpbo selection that paved the way
for portfolio diversification. Markowitz’ model shkeed that for any given risk level the
investor should be able to choose a diversifiedfplar with the highest return instead
of selecting a non-diversified portfolio. The authmints out in his paper that the
reason for diversification is to invest in secestithat have a low covariance among
themselves as this means that the securities wabtriikely not move in the same
direction as the market conditions change, whicimssuthe core of portfolio

diversification. Diversification will lead to lowerariance for the given expected rate of

return.
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4. PERFORMANCE ATTRIBUTION

In this chapter, the concept of performance attigloLis more thoroughly discussed.

4.1 The Definition

One definition to performance attribution is thiatsia method to search the cause for
portfolio performance. Attribution attempts to exipl total portfolio performance and
take into consideration investment strategy anahgés in market conditions (Spaulding
2003:2). Tim Lord (1997) stated that “the purpogeperformance attribution is to
measure total return performance and to explairt pexformance in terms of
investment strategy and changes in market conditidttribution models are designed
to identify the relevant factors that impact peniance, and to assess the contribution of
each factor to the final result.” Portfolio managemake conscious decisions and hope
that these decisions affect the portfolio perforogaim a positive way. However, part of
excess return is caused by factors that managees ri@ control over, such as market
conditions. Spaulding (2002: 3) presumes that factioat portfolio managers have no
control over are grouped in the benchmarks thatrtiestment portfolio is measured
against.

We try to reason the excess return on the porttoiid see if the active management has
paid-off. Menchero (2004: 1) describes performamtgibution as an extremely
powerful analysis tool for investors to analyze ethdecision added or reduced value to
the investment portfolio. This makes performandebaition analysis a valuable asset in
evaluating the investment process. He also defimesmportance of the Brinson model
through its intuitiveness and transparency. CarlcoBa (2008:117) describes
performance attribution in his book as “-- a tecjua used to quantify the excess return
of a portfolio against its benchmark into the aetiecisions of investment decision

process.”
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Spaulding (2002: 9-13) formulates the laws of peniance attribution in his book. The
first law suggests that the attribution model sailénote the decisions and actions that
an active portfolio manager makes. It describes pgbefolio manager’'s style of
investing. The attribution model used and its rssghould be attributed to those
responsible for the investment decisions. The s#taw of performance attribution by
Spaulding states that the excess return on thé got#olio should equal the sum of

attribution effects. This can be written as:

(1.7) " AE;=71— b

where AE = attribution effect
r = portfolio return
b = benchmark return
i = individual effect
n = the number of effects in the model (Spauldfg2: 12).

Performance attribution is divided into three effe@sset allocation, security selection,
and interaction. Asset allocation considers thaieydhe portfolio manager is able to
bring either by underweighting or overweightingeissasses in relation to investment
policy. It considers the role of active portfolioamagement to passive investment
policy. Stock selection measures how well the ptidfmanager was able pick the
securities within asset allocation and what theaatontribution of stock selection was
to overall portfolio performance. The concept behstock selection term is to keep
benchmark weights constant. The term relies orréhens within the actual portfolio

and compares this to benchmark return which is #piied to the benchmark weight.
(Bacon 2008: 119-120.) Interaction is a combinatéhe previous two effects. Asset
allocation and selection were not able to fully lakp the excess return, so a third
component was needed. Therefore, interaction igliffierence between excess return

and asset allocation and selection.



25

4.2 Arithmetic Attribution

Brinson, Hood and Beebower (1991) and Brinson amghler (1985) laid the
foundation for performance attribution in theirielgs that are now better known as the
Brinson model. There are two ways to calculate guarnce attribution — geometric
and arithmetic. This thesis presents the arithmmidormance attribution calculations
as it is also used in the calculations in the eirgdipart. The Brinson model assumes
that the returns of both portfolio and benchmaskthe sum of their parts (Bacon 2008:
118) which defines that

(1.8) Portfolio return = Y= w; x 1y

where w = portfolio weight in ' asset class

r, = portfolio return in the"l asset class
Benchmark return follows the same pattern:
(1.9) Benchmark returh = Y= W,x b;
where W = benchmark weight in th& asset class
b = benchmark return in th® asset class.
Arithmetically the excess return on a portfolio alguthe difference between total

portfolio return and total benchmark return:

(2.0) ER,=71—b
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where ER = Arithmetic excess return
r = portfolio return
b = benchmark return. (Spaulding 2002: 6.)

Now this is where performance attribution come® itite picture. What caused the
difference betweeb andr? What active decisions did the portfolio managekenso
that r does not equab? Did these decisions yield well enough for the ddfece
betweerr andb to be positive?

4.3 Equity Attribution

4.3.1 Brinson, Hood and Beebower

Brinson, Hood, and Beebower (1991) wrote an artictiehe determinants of portfolio
performance that consisted of three effects: asletation, security selection, and

interaction. The original article built a framewold present the overall performance

attribution:
Security Selection
Actual Passive
v Il
Actual Policy and Actual
Portfolio Active Asset
Return Allocation Return
Asset
Allocation i '
Policy and Policy Return .
. Y _ _y _ Passive
Security Selection (Passive Portfolio
Return Benchmark)

Figure 3. Brinson, Hood and Beebower framework for perforngarattribution
(Brinson et al 1991).
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Brinson et al (1991) separated analyzing portfoditurns to four different quadrants.
Quadrant | represents the total passive returnhenirtvestment policy. The policy
portfolio represents the portfolio defined in ink@% investment strategy, the
benchmark portfolio. Quadrant Il represents theat#f of asset allocation in relation to
investment policy. It reflects the effects of over-underweighting asset classes due to
market conditions or fundamental analysis to eifrieve superior return in relation to
benchmark portfolio or to reduce risk. Quadrantrépresents the security selection of
performance attribution, and it defines the excessirn accountable to security
selection within an asset class due to active g@ltfmanagement. Quadrant IV
represents the actual realized portfolio returrt tesults from the actual asset class

weights interacting with actual asset class retamgepresented in equation (1.8).

The calculations for the four quadrants requirerdgierns for the investment portfolio as
well as the returns for the benchmark portfolioe dalculations are shown in figure 4.
Quadrant | equals the equation (1.9) for benchrmatirn, and quadrant IV equals
equation (1.8) for portfolio return. Quadrant lingbines the active weights for asset
allocation, and passive return for investment pyadis quadrant Il combines the passive

weight of investment policy to active return.

Security Selection

Actual Passive
\Y; I
ien i=n Actual
Asset Wi XT; w;x b;
i=1 i=1
Allocation
m |
i=n i=n Passive
> W > Wexh
i=1 i=1

Figure 4. Brinson, Hood and Beebower calculation requiremefds return

accountability (Brinson et al 1991).
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The model by Brinson et al. (1991) divides perfonge attribution to selection, asset
allocation, and interaction effects. Asset allamatffect (A) is defined by Brinson et al.

(1991) mathematically as quadrant Il minus quadramt as

(2.1) A=Yt wix by — D2 W x b

which can be simplified to the sum of individuahgeonent benchmark returns times
the difference between actual portfolio weight &Bedchmark weight:

(2.2) A=Y b;x (w;— W)

The asset allocation effect in Brinson et al. ()9®bdel suggests that an underweight
position in a positive market will lead to negatie®ntribution to performance
attribution and an overweight in a negative maxk#it lead to a negative contribution
(Bacon 2008: 122).

Selection effect (S), or otherwise known as theusgcselection effect, is defined by
Brinson et al. (1991) as the difference betweendud 11l and quadrant I. This is
defined mathematically as,

(23) S = Zilel Wl-x - ;zrll W; X 1;

and can be simplified to:

(24) S = Wix (Ti - bl)
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Security selection effect keeps the benchmark wesgdible and is multiplied by the

difference between the active return on the padfa@nd the passive return on
investment policy. This effect reflects the poitioinanager’s ability to pick the right

securities since real returns are applied to beacknweights leaving out any

contribution from asset allocation (Bacon 2008:)113early, as can be seen from the
equation (2.4), if the portfolio’s performance igsrior to its benchmark, it will lead to

a positive contribution, but if the portfolio ungerforms in relation to its benchmark,
the contribution will be negative.

Solely the asset allocation and security seleatifects do not equal the excess return
on an investment portfolio which is why a third quenent is required. This effect is
referred to as interaction (I) or in some caselséof and it is a component of both asset
allocation and security selection. It can be defias quadrant IV minus quadrant 1lI

minus quadrant Il plus quadrant I, or

(2.5) =35 "wixr— S Wixr — XiZtwix b+ Y2 W x b

And for a single sector, the interaction effect is

(2.6) I=w;— W)x(;— b)

The interaction term is the most difficult to cfgrilt is a combination of both stock
selection and asset allocation. The interactioactftompares the weights of the actual
portfolio to the weights in investment policy anctige return to passive return. The
interaction term gives the overweighed asset clagshat has underperformed a further
negative contribution. It also gives credit to palib managers for being able to
underweight asset classes that underperform asdt ghese asset classes a positive

contribution factor. There has been debate on venélie interaction effect is necessary
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and if it is actually part of the portfolio managedecision process. Bacon (2008: 127 -
128) argues in his book that portfolio managers mid add any value through
interaction, and it is therefore often either &fit of performance attribution analysis or
divided equally between stock selection and asketagion falsifying the results of
performance attribution analysis. Fooladi et aD1(P) concluded in their study that
alone the asset allocation and security selecfi@cts are not able to explain the excess

return which is why a third component is needed.

4.3.2 Brinson and Fachler

The model created by Brinson et al. (1991) gaveoadirweight positions in positive
markets a positive asset allocation contributiast, ibhas been criticized for failing to
take into consideration the overall benchmark ret@®acon (2008: 125) states that if
the asset allocation has an overweight in a mahetyielded a negative return but had
a superior performance to its benchmark, the daumion to performance attribution
should be positive. The model created by BrinsahRachler (1985) modifies the asset
allocation factor so that the differences in wesgbt investment policy i asset class
and overall benchmark and the difference in aatefairn and the return of investment
policy are multiplied. More mathematically,

(2.7) A=Y w; — W) x (b; — b)

where w; = sector’s weight in the benchmark
W = sector’s weight in the portfolio
b, = the benchmark’s return for the sector

b = the benchmark’s overall return. (Bacon 2008:.125

The contribution to asset allocation in the undadysector will then be
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(2.8) A= (w;— W) x (b; — b)

The model that was created by Brinson and Fach@85) will yield different results
than the model presented by the Brinson et al.)198the benchmark sector return is
less than the overall benchmark return and thef@@rtmanager’'s weighting was
positive, then the Brinson and Fachler model gavesegative attribution factor. These
results suggest that the portfolio manager getsgative score for investing more in an
asset class that underperformed the benchmarke hwerweight an asset class that has
a negative return and yield a lower return than dverall benchmark, then the
attribution effect would also be negative. Agaihwe have a superior return to the
benchmark, the attribution effect would be positi&paulding 2002: 44.)

Even though the Brinson and Fachler model givey déferent results for each sector
compared to Brinson et al. (1991) model, the oVesdet allocation effect is same for
the both models — even though the individual sectall yield different results using
these two models, the sum of the sectors will efpraboth models. It is important to
realize that the difference between models liewéen the individual asset classes. The
Brinson et al. (1991) model's asset allocation lagsfoundation on the core idea
whether or not the asset class has been undewreoweighed, leaving out the overall
benchmark return. The Brinson and Fachler modelsakdeeper look at how the asset
class performed in relation to the overall benchnaard leaves out the consideration of
the sign of the return. The Brinson and Fachler ehdgl based on relative asset class
return relative to the benchmark. (Spaulding 2@xt;on 2008.)

4.4 Fixed Income Attribution

Fixed income attribution isn’'t as straightforwarashda well developed as equity
attribution is considered to be. Fixed income séesrare more complex instruments
than equities, and their performance is driven bgnges in the yield curve (Bacon

2008: 171). The portfolio manager’s decision precks fixed income differs from



32

equities, and some argue that this makes the usieeoBrinson model unsuitable for
fixed income securities. However, the model usedatoulate performance attribution
for equity portfolios can, and often is, also apglito fixed income — as it is in this
thesis. It is to be noted that there are contreakeginions on the calculation of
performance attribution for fixed income securitias fixed income attribution is
considered to be more of a specialist form of adkisted attribution (Bacon 2008:
171).

One of the models for fixed income performanceitaitron was created by Stephen
Campisi (2000). Fixed income performance attributiiffers from equity performance
attribution in the sense that it takes into consitien not only price changes but income
return as well. The Campisi framework divides tb&alt return of the portfolio into
income return and price change. Income return imel simply as the annual coupon
rate divided by the beginning market price. Prieim, on the other hand, is the effect
of yield changes. More specifically it is the suit@asury effect, spread effect and
selection effect. The treasury effect takes intosaderation the duration and changes in
interest rate while the spread effect assumesatinatreturn contribution that is not due
to either income or treasury effect must be acamlrior the spread effect. (Bacon
2008: 181 — 187.)

Both Bacon (2008: 185) and Spaulding (2002: 74haitat using the original Brinson
model for fixed income performance attribution gwaisleading results especially in
stock selection effect as the Brinson model willstholikely produce results that give
higher portion of total performance attributionuks to stock selection. Campisi (2011)
proved in his study that using the Brinson moddijciv was originally designed for
equity portfolios, for fixed income portfolio theamager was penalized for security
selection decisions more than the results wouldifb& fixed-income performance
attribution model would be used. These argumeniiso@iconsidered in the analysis of
the results from the empirical part of this thesithough in the empirical research the

Brinson model will be applied to both equities dinéd income.
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4.5 Multi-Period Attribution

The daily or monthly performance attribution resutteed to be linked across time.
Spaulding (2002: 119) states the third law of panfance attribution to be “the sum of
the linked attribution effects must equal the surthe linked excess return.” There are
several ways to link multi-period attribution effec but Spaulding (2002:120-125)
shows that neither of the simple models, arithmetic geometric linking, work as the
linked sum of attribution effects does not equal sim of the linked excess return.

There are several smoothing algorithms for perforweaattribution. This thesis focuses
on describing the logarithmic linking first studidry David Cariiio (1999). Carifio

(1999) suggests that single-period attribution ltestan be transformed into cumulated
attribution results by a method that is known nomyadas Carifio smoothing. The
objective of Carifio smoothing is to achieve anratalibution effects that equal the
arithmetic excess return (Bacon 2008: 192). Cafifa®9) demonstrates that using the
continuously compounded return can be summed svisl

(2.9) In(1+r)=In(1+r)+ In(1+ rp) +-+In(1+mn)

The same equals for the benchmark:

(3.0) In(1+b) =In(1+ by) + In(1 + by) + -+ 1In(1 + by)

Carifio’s (1999) objective is to apply factors (Rat adjust the single-period attribution
effects so that they equal the arithmetic excessrréSpaulding 2002: 127). The factor
is calculated as:
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_In(@+7r)—1In (1+ by)

(3.1) k, =

T¢— by

The excess return on the portfolio is demonstratethe numerator in the form of
natural logarithm as the denominator representsmbiethly excess return. Factors are
calculated for each period, (Spaulding 2002: 127.) If portfolio return equdlse

benchmark return, meaning that the portfolio alplas zero, then the factor would be

(3.2) k, =

(Bacon 2008: 191). The previous factor equation wesant for daily or monthly
attribution effects, and Carifio (1999) presentsnailar equation for calculating the

factor for the entire period:

_In(1+7)—1In (1+b)
a r—>o

(3.3) k

The periodic and overall period factors are usedaloulate revised attribution factors
that sum to the arithmetic excess return (Bacon82®3). Bacon (2008: 192)

demonstrates this as follows:

(3.4) r—b= Y1t x (1, — by)
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Which follows that all three attribution effectsssat allocation (A), selection (S) and
interaction (I), are multiplied by the sum of th&ctors and added together which will

equal the excess return on the portfolio (r — b):

ke

(3.5) T—b= _xAt Z _xSt+Ztn It

The Cariflo smoothing and factors Carifio (1999) gmtsl in his paper enabled the
calculations of multi-period performance attributid-actors are used to modify each
period’s attribution results so that they can bdeadup and so that they equal the

portfolio’s annual excess return.



36

5. DATA AND METHODOLOGY

This chapter introduces the data used in the study.

The data for the study is provided by Investmerddaech Finland Ltd. The company is
the leading provider of investment portfolio penf@nce measurement and consolidated
reporting services for Finnish institutional invast In 2011, the client base of
Investment Research Finland Ltd. constituted oflaf§e institutional investors. The
data is unique in the sense that there is no alhier available of such detail for a large
amount of Finnish institutional investors’ investmeortfolios to be found from any

other source.

Data is calculated with true performance measurasis provided and collected by the
company monthly. Data is transactions based dalacansists of daily returns for 24
institutional investors and benchmarks for theirrtipbos between 31.12.2011-
31.12.2015. This time span was chosen due to thdHat data availability was largest
from this point onwards, and by the time the enspirpart of this thesis was performed
the year end data of 2015 was also validated. Beadts in the performance attribution
calculations are those that are used in the categeli reporting performed by
Investment Research Finland Ltd. for their clieawsl approved by the investors. This
thesis aims to provide true results of performamateibution on the underlying
investment portfolios which requires that the benalks used are those that the
investors themselves use in the performance evatuat their investment portfolios.
Changing the benchmarks to match for each portf@baldn’t serve the purpose of this
thesis as the benchmarks are the actual benchmsekisby the investors and those that
the investors themselves reflect their portfoliofpenance on, and are part of investors’

investment strategy.

Table 1 lists the benchmarks used in the performaaitribution calculations for
equities. Most commonly used index for domesticitgggiwas the OMX Helsinki CAP
Index. MSCI Europe was used by 87,5 % of the irorsstor European stocks, one
investor used the Dow Jones EURO STOXX 50 indexa@ralinvestor the total return
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index for MSCI Europe. Two indices dominated thatNAmerican stocks — the S&P
500 index and MSCI North America. MSCI World Inders the most popular index
for world stocks, as well as the MSCI Emerging Maskindex for emerging markets
equities.

Table 1.List of Benchmarks for Equities.

Equity Count

OMKX Helsinki Cap Index Gl (total return) 1
OMX Helsinki CAP Gl 21
Dow Jones EURO STOXX 50 Return Index 1
MSCI Europe TR 1
MSCI Europe 21
MSCI North America 6
S&P 500 3
S&P 500 EUR TR 1
MSCI World Index

MSCI World 18
MSCI World ex Europe (TR USD Net) 1
MSCI Emerging Markets 15
MSCI Emerging Markets (free) 2
MSCI Japan (Daily TR JPY Net) 2
MSCI Pacific 1

Benchmarks for fixed income are presented in tablloney market instruments were
commonly benchmarked with either 1 month Euribatex or 3 month Euribor index.

Only two investors chose to use JP Morgan cashxinitfe Morgan Government bonds
index was widely used as a benchmark for governipentls. For corporate bonds, the
Merrill Lynch EMU Corporate Bond index was most agaon for investment grade

bonds while there was more variation in the choica benchmark for high yield bonds.
Merrill Lynch Euro High Yield index was the mostromon index but hedged and
currency versions of this index were also usedrdas large variation in benchmark
used for emerging market bonds as well. Merrill tlynEmerging Markets and JP

Morgan Emerging Markets indices were most commadites.
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Table 2. List of Benchmarks for Fixed Income.

Fixed income Count
1 month Euribor Index 11
3 month Euribor Index 8
JP Morgan Cash Index Euro Currency 3 Months 2
Merrill Lynch EMU Direct Government Bond Index 2
JPM EMU Government Bond Index 17
JPM EMU Bond Index 2
Barclays Euro Aggregate Corporates Index 1
Merrill Lynch EMU Corporate Bond Index 21
Merrill Lynch Euro High Yield Index 13

Merrill Euro High Yield Constrained

Merrill Lynch European Currency High Yield (Tot.Ret Ind. Hedged - EUR)
Merrill Lynch Global High Yield Constrained (EUR Hedged)

Merrill Lynch Global High Yield BB-B Constrained Index (EUR Hedged)
Merrill Lynch Emerging Markets External Debt Sovereign Index
Merrill Lynch Emerging Markets Sovereign & Credit TR

JP Morgan Emerging Markets Bond Global

JPMorgan Emerging Markets Bond Index Global EUR Hedged
JPMorgan Emerging Markets Bond Index Plus (EMBI+)

JP Morgan Emerging Markets EMBI+ Composite, EUR hedged
JPMorgan Emerging Markets EMBIG Diversified Hedged in EURO

R = W N U W ENWNNDN

It is important to acknowledge that not all neuttbcations are updated yearly by the
investors, and this at times reflected greatlyhm tesults of this study. Some portfolio
managers have the same neutral allocation for akeyears even though the market
conditions change. Even though portfolio manageakarchanges in their investment
portfolios as market conditions change, they failupdate the neutral allocation and
only act within the set allocation limits. This cemd be condemned to be wrong but
clearly affects the results of this study. Perfanoeattribution calculation can only be
seen to be valid for fixed income securities anditegs due to the lack of proper

benchmarks and calculation models for other adastes that are usually involved in
the consolidated reporting performed by InvestmBesearch Finland Ltd. — for

example, properties and alternative investmentstti® reason, only equities, and fixed

income have been included in the performance attab calculations of this study.



39

Figure 5 presents the average asset allocationsdgtiutional investors’ all investments
during 31.12.2011-31.12.2015. On average, 57 peafdiunds were allocated to fixed
income and 43 percent of funds to equity. Fixedime is more variable in its risk
profile than equities are considered to be, as momarket and government bonds are
considered to be almost riskless. Those investtis lmave a higher asset allocation in

equities than fixed income can be on average cergiko be less risk averse.

ALL INVESTMENTS

Fixed income
57%

Figure 5. Average Asset Allocation

More accurate allocation of fixed income and e@sitis presented in figure 6. Neither
fixed income nor equities sum to 100 percent dudifferences in asset allocations in
the underlying portfolios. On average, the largessget class within fixed income was
investment grade bonds with 27 percent. From allftimds allocated to fixed income,
on average 23 percent is allocated to money mansttuments, and 22 percent to
government bonds. These three asset classes tnmardsgrade bonds, money market,
and government bonds - are less risky than the @ss®et classes left with smaller
allocations. On average, 15 percent of all funttscated to fixed income are allocated
to high yield bonds and 13 percent to emerging etaoknds. Emerging market bonds
and high yield bonds have higher risk but mightdoice better return when market

conditions are favorable.
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FIXED INCOME
Emerging
Markets
13% Government
22%

Investment
Grade
27%
MM
23%

High Yield
15%
EQUITY
Emerging Japan
markets 3%

14% Finland

28%

North America
15%

Europe
22%

World
18%

Figure 6. Average Asset Allocation for Fixed Income and Eigsit

The largest asset class within equities is the dtimenarket with 28 percent of equity
funds allocated to Finnish stocks. The second &irge average is the European stock
market with 22 percent. This result is not surpgsiFaff et al (2005) suggest in their
study that the weights in domestic equities areemeed when the yield curve for that
market is upward sloping, and when there are nargmp changes expected to happen.
The total net assets in domestic equity funds maRd increased by 42 billion euros
between 2011 and 2015 which also proves the faitastors had in domestic markets
during that time (Suomen Sijoitustutkimus 2015)if led al (2005) also suggest that the
same pattern can be seen in international equiEesopean equities have performed
well in 2011-2015 and the average annualized fiwar yeturn at the end of 2015 for
European equity funds was 8% and the annualizedetlyear return was 11.5%
(Suomen Sijoitustutkimus 2015).
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On average, 14 percent of equity funds were alamcéd emerging markets and 15 to
North America. The average allocation to Japan arayg 3 percent, and only a few
investors chose to separate this in their allooafldve allocation to global stocks differs
largely among investors. Some investors considaajistocks or equity funds only to
include those officially classified as global andve a separate index for it in their
benchmark; however, some investors only specifyindex in their neutral allocation

to cover all world stocks in a larger scale.

Table 3. Performance Attribution Averages: All investmeniguities, and Fixed

Income
Sum of Performance
Allocation (BF) Selection Interaction attribution (BF)
All investments 0.45% -1.30% 0.22% -0.63%
Equities 0.17% 1.60% 0.30% 2.07%
Fixed Income 0.28% -2.90% -0.08% -2.70%

Table 3 concludes the performance attribution tedolr entire investment portfolios.
On average, the portfolio managers underperformedlation to their benchmark. The
average sum of performance attribution for all fodids was -0.63%. The
underperformance was mainly due to stock selectahin the portfolios which
supports the results of Brinson et al (1995). TWerage selection term was -1.3% while
the average allocation term was 0.45% and the geanderaction term was 0.22%. The
sum of performance attribution for equities was720 All three terms, allocation,
selection, and interaction, were positive for @gaitout the largest impact was due to
selection. The sum of performance attribution fored income was -2.7%. The
allocation term in fixed income was positive, 0.28%hile the selection and interaction
term were both negative. The stock selection withad income seemed to cause the
biggest underperformance in total portfolio retuangd the biggest success was down to

stock selection in equities. The positive effect asfset allocation was, however,
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diminished mostly by the effects of security satatt On average, portfolio managers
were able to get excess return from equities bkimic better securities for equity
portfolios but this was also diminished by the pperformance for selection within
fixed income securities. Using the Brinson modelffieed income securities has been
criticized and especially its results for secusiglection on fixed income. So these

results should be looked at with utmost care.

More accurate table on performance attributiortdprlevel is listed in appendix 1. The
results show that 17 of all 24 portfolios had a ateg@ sum of return attribution
referring that in most cases portfolio managersewet able to beat the benchmark. 11
portfolios were able to over-perform the benchmarkequities and while only 4
portfolio managers were able to perform better ttrenbenchmarks in fixed income.
These results show that in 2012-2015 the most efetttess return on portfolio came
from equities and not fixed income. In fixed incqn&® portfolios had a superior
attribution term in asset allocation than selectreferring that allocation of funds
within fixed income seems to produce better rettinas selection of securities.

Table 4.Performance Attribution Averages: Equities

Sum of Performance
Allocation (BF) Selection Interaction attribution (BF)
Equities -0.19% -2.08% 3.46% 1.19%

Table 4 presents the results for performance attab for equities. Results show that
on average level, portfolio managers were abledwige excess return on equities. The
average sum of performance attribution for equities 1.19% referring that equity
portfolio managers were able to get excess retuiinl®%. The average allocation term
for all equity portfolios was -0.19%, the averaggestion term -2.08% and average
interaction term 3.46%. Stock selection seemed dothe largest underperforming
factor, although the average asset allocation t@as negative as well. The positive
sum of performance attribution was due to the p@sinteraction term, which shows
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that the combination of asset allocation and steelection led to a positive impact.
Some portfolios could differentiate themselves frothers by performing extremely
well at sector level. This was mainly due to lesgeification within the portfolio

compared to the benchmark which had led to betteurgy selection and therefore
superior return in relation to the benchmark. Basedthese results, on average,
portfolio managers’ biggest disadvantage was cimgosiell-performing stocks in their

portfolios while allocation factor was only mildhyegative. However, the combination

of these two factors caused the portfolios to yetdess return.

Table 5. Average Performance Attribution for Equities in ®ed.evel

Sum of Performance

Allocation (BF) Selection Interaction attribution (BF)
Emerging markets -0,21% 0,71% 0,29 % 0,79%
Europe 0,12% 1,40 % 2,50 % 4,01 %
Finland 0,11% 0,25 % -0,28% 0,07 %
Global 0,08 % -4,02% 0,59 % -3,36 %
North America -0,74 % -1,58 % 1,55 % -0,77 %

Performance attribution for all equity portfoliaspresented in appendix 2 while table 5
presents the average performance attribution seguitequities in sector level. One of
the portfolios in the study had inconclusive restdir its equity portfolio, so it had to be
left out of this part of the thesis. Results shbattl2 out of 23 portfolios had a negative
sum of performance attribution for equity portfoltgalf of the portfolio managers were
able to achieve excess return while the other dfathe portfolios underperformed in

relation to their benchmark.

Portfolios differ in their neutral allocation, ar@il portfolios had Finnish stocks
separated in the asset allocation. On average gbet allocation effect for domestic
equity was positive (+0.07%) but 15 of 23 portfslivad a negative allocation term. Of
all domestic equity portfolios, 14 had a negatiwdestion term while the average
selection term was 0.25%%, and 13 had a posititerantion term while the average
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interaction term was -0.28%. As previously merganinvestors tend to weigh more
on those asset classes that have a upward slog@ligcprve and this is shown in the
results of this study. The well-performing assessks, Finland and Europe, also had a
positive asset allocation and security selectiaofs.

Europe, alongside domestic equities, was the mostnwn in neutral allocation,
present in 21 of all 23 portfolios. The average sofmperformance attribution for
European equities was positive (+4.01%), as werinae attribution effects. European
equities were also the largest contributor to tbsitiye sum of performance attribution
for equities. The sum of portfolio performance wassitive for 16 portfolios which
equals 69.6 percent. The markets in Europe yieldiely well in 2012-2015. After the
sovereign debt crisis, there has been an upwardl the European stock markets.
Especially in early 2015 the index, as well as lstpgces, came up quite steeply, but
China’s financial news affected the European stoekkets as well and cause a steep

downward slope in the markets in August 2015.

All in all, 16 portfolios had emerging markets dtps separated in their neutral
allocation, and 9 of these portfolios had a negasiym of performance attribution. The
average sum of performance attribution was positoreemerging market equities

(+0.79). The asset allocation term for emergingkeigrwas negative in 8 portfolios, 11
of the emerging markets portfolios had a positielecion term, and 9 had a positive
interaction term. North America was separated iméGtral allocations, and 6 of these
underperformed and had a negative sum of perforenaticibution. Allocation term

was negative for eight of the ten portfolios, setecterm was negative in six cases and
interaction was negative in five portfolios. For mio American equities portfolio

managers were not able to create excess return dss®t allocation but the biggest

negative contributor was selection.



45

Table 6.Performance attribution averages: Fixed income

Sum of Performance
Allocation (BF) Selection Interaction attribution (BF)
Fixed income -0.17% -8.80% 3.24% -5.74%

Table 6 presents the average performance attributisults for fixed income. The
utmost care must be taken while analyzing thesdtsess Bacon (2008) and Spaulding
(2002) both argued, the results for fixed incomghhibe misleading when using the
Brinson model. For fixed income, the average sunpexformance attribution was -
5.74% referring that on average fixed income ptidsounderperformed during 2012-
2015. Like in equities, also in fixed income thes@age allocation factors and average
selection factors were negative. The selection t®a® the biggest cause for the overall
negative performance attribution while the inte@cterm was positive. As Spaulding
(2002: 74) argued in his example, the issue seledffect was the biggest contributor
to the total effect when using the Brinson modelfiwed income. This pattern can be
seen in the empirical results of this thesis ad.\@ average portfolio managers were
unable to select good securities for their portilithe average selection effect being
quite large (-8.80%) but the combined effect obedition and security selection, the
portfolio managers’ ability to underweight the polib in underperforming asset
categories, led to a positive interaction term hndgs the overall sum of performance
attribution up by 3.24%. More detailed performamtibution for all fixed income
portfolios is presented in appendix 3. Based onrésalts of this study, fixed income
securities underperformed in 2012-2015 and 87%efportfolios had a negative sum
of performance attribution. Worth noting is alsattl87% of the portfolios had a

negative selection term.
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Table 7.Average performance attribution figures for fixedome in sector level

Sum of Performance

Allocation (BF) Selection Interaction attribution (BF)
Bonds, Emerging markets 0.03% -4.37% 0.03% -4.32%
Bonds, Government -1.27% -5.60% 4.78% -2.09%
Bonds, High Yield 1.31% -2.35% -0.41% -1.45%
Bonds, Investment Grade 0.14% 0.62% -0.87% -0.11%
Money Market -0.55% 1.06% -0.04% 0.48%

Portfolios differ in the neutral allocation withfixed income as well. Table 7 presents
the average performance attribution results forstetor level for fixed income. All in
all, 21 portfolios of all 23 portfolios had goverant bonds specified in their neutral
allocation. Only one of these portfolios had a pesisum of performance attribution
for government bonds, 15 had a negative allocatom, all portfolios had a negative
selection term. Some of the selection terms wer darge which can be explained by
the fact that some government bond portfolios hadegght in neutral allocation but
were in fact empty and some of the portfolios did diversify their government bond
portfolios which led to the result that portfolieturn was not as well-diversified as the
index return is. Again, the critique on using thenBon model should be taken into
consideration. Based on this can be concluded rtiadt portfolios included in this
study, portfolio managers do not diversify theivgmment bonds as widely as other

fixed income classes.

Money markets were specified in 91% of the neuwdhalications. Money markets often
include the cash the investor holds on bank aceoaimd other low-risk securities and is
often considered a good way to balance the riskiméshe investment portfolio. For
this reason, the common index used for money mansétuments is often either the
three month or one month Euribor-index. The sumpoftfolio performance was
positive for 15 of all 21 portfolios, ten portfoidhad a positive allocation term and 19
had a positive selection term. The interaction tevas positive in 14 money market
portfolios. In most of the portfolios that had agagve sum of performance attribution
for money markets, it was due to negative allocateffect. In these portfolios,

overweight in money markets caused an underweiglainbther asset allocation class



47

that would have yielded a higher return. It alse ttabe considered as cash is often part
of money market allocation, cash doesn’t produce raturn although might at times

contribute to a large portion of the money markstruments.

Corporate bonds have been specified in all of thetral allocations. In most of the
neutral allocations corporate bonds have been agohinto high yield bonds and
investment grade bonds. Only one portfolio had ilefestment grade bonds out of the
neutral allocation and one had only specified caf® bonds to include both
investment grade bonds and high yield bonds togeilne average sum of performance
attribution for high yield bonds was -1.45% and #nerage sum of performance
attribution for investment grade bonds was -0.1T%e average allocation term for high
yield bonds was positive (1.31%), while the averagéection term was negative (-
2.35%). The average interaction term was -0.41%og&ther, 17 of all high yield
portfolios had a negative sum of performance attidm. For all high yield portfolios,
16 of 24 had a positive allocation factor and 19 hanegative selection effect. For
investment grade bonds the average allocation teas positive (0.14%), while the
average selection term was also positive (0.62%g dverage interaction term was -
0.87%. The sum of performance attribution was pasifor eight investment grade
bond portfolios, the asset allocation effect wasitpe for 13 portfolios while the
selection effect was negative for also 13 portiliBased on these results, portfolio
managers were not able to have a positive effeqtartiolio return through corporate
bonds. The asset allocation effect seemed to ymddt excess return on corporate
bonds but this was again diminished by selectiom.td he selection term was highly
positive for some portfolios which were due to ertiiliquidity or lack of daily prices
for bonds which may yield high daily returns theg aot considered in the benchmark
or empty portfolios even though they had a weighpartfolio’s neutral allocation. The
selection term may also be influence by the complexf bond calculations. Fixed
income securities, unlike equities, may have sévmiaes and finding an index that
uses the same price as the actual security doeschallenge. This may also have an

impact on the performance attribution results.
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5. CONCLUSION

This study examines the performance attributiofiohish institutional investors using
the Brinson model. The data is provided by InvesinResearch Finland Ltd. who is
the leading provider of investment portfolio penf@nce measurement and consolidated
reporting services for Finnish institutional inast The company provides
consolidated reporting for over 70 Finnish instdoal investors and out of those
investors 24 were eligible for performance attrdtcalculations using the Brinson
model at their current state of investment polic@sl neutral allocations. The time
period is spanning from 31.12.2011-31.12.2015.

This thesis is based on two main hypotheses. Fishish institutional investors have
been able to achieve excess return. Second, dessitian has been the main cause for
the excess return. The results reject the firstothgsis. On average, the sum of
performance attribution for Finnish institutionalvestors was -0.63% and 70.8% of all
portfolios had a negative sum of performance aitrdn. This supports the findings of
Gallagher (2001). However the findings are not iime Iwith the findings of Binay
(2005). In previous studies, the results have Imei@ed on whether investors are able to
create excess return so the results of this strelpat contradictory. However, it needs
to be acknowledged that the data set for the statflypugh unique, is limited, and

cannot be generalized.

The first profound study and the model that thissth is based on, by Brinson et al.
(1991) found that over 90 percent of excess returimvestment portfolios was due to
asset allocation. The results of this study inéidaiat in 70.8% of the portfolios asset
allocation effect was higher than selection effddtis study cannot fully support the
second hypothesis. Although the asset allocatiah énanore positive effect on total
attribution results, it cannot be said that asietaion was the main cause for excess
return. On this basis, the second hypothesis ectej. The results of this thesis are
mostly not supported by previous studies, but & ttabe noted that previous studies
mostly used data on equities as this study condlfided income as well. This has had

an impact on the results.
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On average level, equities had a more positive ribriton to total performance
attribution result than fixed income. Especiallye thelection effect was negative for
great amount of fixed income portfolios. The resulf this thesis are contradictory to
Faff et al. (2005) and Gallagher (2001). Althoulgla &verage asset allocation effect and
selection effect for domestic equities were positithe result was diminished by
negative interaction term. The positive contribatirom European equities was
diminished by negative contribution from other miaional equities, which supports
the findings of Faff et al. (2005). The results ardine with Gallagher (2001) as this
study also shows that between 2012 - 2015 invester® not able to do well in

international markets.

Fixed income results should be looked at with utnoase due to critique on the usage
of Brinson model on fixed income portfolios. Theeeage sum of performance
attribution for fixed income was highly negative ialih was due to high negative
selection effects. These results are in line waff Et al. (2005). These findings support
the arguments of Spaulding (2002) and Bacon (2@®®) provide proof for further
research. Conducting this study with different meder fixed income could give more

precise results on the performance of fixed income.

Furthermore, this study could be extended by adjgisthe data period to see how
investors have performed when looking over a lomgiod of time. This study could

also be conducted in different markets as wedbniiy suitable data would be available.
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APPENDICES
APPENDIX 1

ClientA

ClientB

ClientC

ClientD

ClientE

ClientF

Clientl

Client)

ClientK

ClientlL

ClientN

ClientO

All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income

Allocation (BF)

-2.85%
-1.42%
-1.44%
1.84%
0.49%
1.35%
-1.25%
-0.86%
-0.39%
7.28%
2.81%
4.47%
-1.79%
-1.59%
-0.20%
-4.67%
-1.48%
-3.18%
1.31%
0.46%
0.85%
-2.76%
-1.23%
-1.53%
1.27%
0.21%
1.06%
0.59%
0.18%
0.41%
-1.57%
-0.65%
-0.92%
7.98%
2.66%
5.32%

53

Selection

-11.35%
-2.48%
-8.87%
-0.33%

3.70%
-4.04%

-10.27%
-2.60%
-7.66%
21.06%
28.92%
-7.85%

-10.45%
-4.06%
-6.39%
18.26%
12.99%

5.27%
-7.58%
0.46%
-8.04%
-6.11%
-0.78%
-5.33%

-11.66%
-8.04%
-3.62%

3.52%
7.14%
-3.63%
-3.75%
-0.48%
-3.27%
17.34%
4.28%
13.06%

Interaction

-0.59%
-0.34%
-0.25%
2.08%
1.32%
0.76%
-0.11%
0.19%
-0.30%
9.01%
5.86%
3.14%
3.14%
4.05%
-0.91%
1.45%
-0.35%
1.79%
2.46%
0.42%
2.04%
2.24%
1.87%
0.37%
0.72%
-0.33%
1.05%
-0.75%
-0.67%
-0.08%
0.10%
0.02%
0.07%
-4.08%
0.53%
-4.61%

Sum of
Performance
attribution (BF)

-14.80%
-4.24%
-10.56%
3.59%
5.52%
-1.93%
-11.63%
-3.27%
-8.35%
37.34%
37.59%
-0.24%
-9.10%
-1.59%
-7.50%
15.05%
11.17%
3.88%
-3.81%
1.34%
-5.15%
-6.63%
-0.14%
-6.50%
-9.68%
-8.17%
-1.51%
3.35%
6.65%
-3.30%
-5.23%
-1.11%
-4.12%
21.23%
7.47%
13.77%



ClientP

ClientQ

ClientR

ClientS

ClientT

Client W

ClientyY

ClientZz

All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income
All investments
Equities

Fixed Income

Client AB All investments

Equities
Fixed Income

Client AC All investments

Equities
Fixed Income

Client AD All investments

Equities
Fixed Income

Client AF All investments

Equities
Fixed Income

Allocation (BF)
3.27%
1.31%
1.96%
-3.54%
-2.10%
-1.44%
-0.69%
-0.44%
-0.24%
-1.25%
-1.05%
-0.19%
3.37%
2.73%
0.64%
0.04%
0.01%
0.03%
2.52%
1.63%
0.89%
1.77%
1.60%
0.18%
3.14%
2.64%
0.50%
1.85%
1.66%
0.18%
-0.39%
-0.35%
-0.04%
-4.68%
-3.12%
-1.56%
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Selection
-6.22%
-2.09%
-4.12%
-3.97%
-2.06%
-1.91%

-12.97%
5.03%
-18.00%
-2.63%
4.92%
-7.55%
-7.75%
-3.53%
-4.21%
3.48%
0.37%
3.10%
28.03%
-1.20%
29.23%
-6.61%
-0.98%
-5.63%
-4.03%
-2.23%
-1.80%
-6.28%
-1.42%
-4.86%
-10.00%
-0.81%
-9.19%
-1.00%
3.28%
-4.28%

Interaction
-0.03%
-0.39%

0.36%
0.05%
1.29%
-1.24%
-1.88%
-0.63%
-1.24%
-3.66%
-2.84%
-0.81%
-1.13%
-2.06%
0.93%
0.37%
0.21%
0.16%
0.19%
2.88%
-2.68%
0.14%
0.05%
0.09%
-0.89%
-0.84%
-0.05%
-0.08%
-0.48%
0.41%
0.28%
0.30%
-0.03%
-3.65%
-2.78%
-0.87%

Sum of
Performance
attribution (BF)
-2.97%
-1.18%
-1.80%
-7.46%
-2.88%
-4.59%
-15.53%
3.95%
-19.48%
-7.54%
1.02%
-8.56%
-5.51%
-2.86%
-2.65%
3.89%
0.60%
3.29%
30.75%
3.31%
27.44%
-4.69%
0.67%
-5.37%
-1.77%
-0.42%
-1.35%
-4.52%
-0.25%
-4.27%
-10.11%
-0.86%
-9.25%
-9.33%
-2.61%
-6.71%
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Client A Equities

Emerging markets

Europe

Finland

Global

North America
ClientB Equities

Emerging markets

Europe

Finland

Global

Japan and Asia

North America
ClientC Equities

Emerging markets

Europe

Finland

North America
ClientD Equities

Emerging markets

Europe

Finland

Global

North America
ClientE Equities

Emerging markets

Finland

World, Other
ClientF Equities

Emerging markets

Europe

Finland

World, Other
Clientl Equities

Emerging markets

Finland

World, Other
Client) Equities

Europe

North America

World, Other
Client K Equities

Emerging markets

Europe

Finland

Japan and Asia

North America

Allocation (BF)

-4.92%
-3.33%
-0.99%
0.90%
-0.11%
-1.38%
5.61%
3.85%
-0.15%
0.53%
1.02%
-0.03%
0.39%
-5.15%
-0.18%
-0.65%
-3.59%
-0.73%
-2.26%
-5.01%
2.37%
1.56%
-0.05%
-1.12%
3.64%
3.91%
-0.22%
-0.04%
-1.58%
0.21%
-0.75%
-0.59%
-0.46%
0.50%
0.38%
-0.30%
0.42%
1.98%
0.46%
2.02%
-0.50%
-3.64%
-0.78%
-0.31%
-1.45%
-0.05%
-1.06%
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Selection

-3.84%
0.46%
3.96%
-1.98%
-4.89%
-1.39%
-3.39%
-7.01%
4.54%
-1.41%
0.03%
0.24%
0.22%
-2.97%
-3.81%
-1.10%
0.79%
1.16%
52.22%
1.39%
1.06%
49.89%
-2.61%
2.49%
-10.01%
-1.06%
-6.65%
-2.30%
22.97%
1.92%
8.46%
12.36%
0.21%
2.45%
0.22%
7.22%
-4.99%
0.35%
6.96%
-0.98%
-5.62%
-8.43%
0.58%
-0.02%
-6.66%
-0.39%
-1.95%

Interaction

3.31%
-1.09%
1.42%
-0.25%
4.32%
-1.09%
3.24%
2.87%
0.81%
0.03%
-0.32%
-0.03%
-0.13%
-2.02%
-0.67%
-0.53%
-0.71%
-0.11%
2.74%
0.86%
-0.99%
6.04%
-1.26%
-1.92%
3.62%
1.82%
1.87%
-0.07%
0.22%
0.40%
1.53%
-1.55%
-0.16%
-2.20%
0.09%
-0.52%
-1.78%
-0.88%
-0.60%
3.15%
-3.43%
1.68%
0.16%
-0.02%
0.33%
0.37%
0.84%

Sum of
performance
attribution (BF)

-5.45%
-3.96%
4.39%
-1.33%
-0.68%
-3.86%
5.46%
-0.29%
5.21%
-0.86%
0.74%
0.18%
0.48%
-10.14%
-4.67%
-2.28%
-3.52%
0.32%
52.70%
-2.76%
2.44%
57.49%
-3.93%
-0.55%
-2.74%
4.67%
-4.99%
-2.42%
21.61%
2.53%
9.25%
10.22%
-0.40%
0.75%
0.70%
6.40%
-6.34%
1.45%
6.82%
4.18%
-9.55%
-10.40%
-0.04%
-0.36%
-7.78%
-0.06%
-2.16%



ClientL

ClientN

ClientO

ClientP

ClientQ

ClientR

Client S

ClientT

Clientw

Equities
Emerging markets
Europe

Finland

North America
Equities
Emerging markets
Europe

Finland

World, Other
Equities
Emerging markets
Europe

Finland

World, Other
Equities

Europe

Finland

World, Other
Equities
Emerging Markets
Europe

Finland

North America
Equities
Emerging markets
Europe

Finland

Global

Japan and Asia
North America
Equities
Emerging markets
Europe

Global (exl. North £
Equities

Europe

Finland

World, Other
Equities

Europe

Finland

Global

Allocation (BF)

0.96%
1.75%
0.01%
0.67%
-1.46%
-2.77%
-6.70%
1.73%
0.69%
1.51%
0.39%
0.26%
0.09%
0.99%
-0.95%
7.56%
4.39%
3.14%
0.03%
-3.46%
-2.10%
-0.03%
-0.78%
-0.55%
5.35%
3.01%
-0.01%
2.62%
0.05%
0.19%
-0.52%
-6.51%
-3.11%
0.43%
-3.83%
3.49%
1.46%
-1.46%
3.48%
2.43%
0.86%
-0.44%
2.01%
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Selection

11.74%
7.44%
4.98%
0.06%
-0.75%
-3.66%
1.61%
-1.84%
-1.39%
-2.04%
4.47%
-1.99%
3.07%
2.40%
0.98%
-15.62%
-4.59%
-1.93%
-9.09%
-1.98%
0.17%
3.02%
-5.51%
0.33%
-2.13%
0.67%
-2.99%
1.09%
5.20%
-1.30%
-4.81%
26.81%
10.92%
23.13%
-7.25%
-18.76%
-8.03%
-2.79%
-7.94%
-1.18%
4.70%
-6.89%
1.01%

Interaction

-1.32%
-1.08%
0.20%
-0.34%
-0.10%
3.81%
1.21%
1.20%
-0.09%
1.48%
1.33%
-0.02%
1.18%
-0.22%
0.38%
3.78%
5.26%
-1.44%
-0.04%
0.94%
0.13%
-0.09%
0.68%
0.22%
13.43%
1.63%
4.08%
1.59%
-0.37%
1.46%
5.04%
12.12%
-0.95%
6.65%
6.41%
-8.16%
-1.13%
1.63%
-8.67%
1.36%
-0.54%
1.78%
0.12%

Sum of
Performance
attribution (BF)
11.38%
8.11%
5.19%
0.39%
-2.31%
-2.61%
-3.88%
1.09%
-0.78%
0.96%
6.18%
-1.74%
4.35%
3.17%
0.41%
-4.27%
5.05%
-0.23%
-9.10%
-4.50%
-1.79%
2.91%
-5.61%
0.01%
16.65%
5.31%
1.09%
5.30%
4.89%
0.35%
-0.29%
32.42%
6.86%
30.22%
-4.66%
-23.43%
-7.70%
-2.61%
-13.12%
2.61%
5.01%
-5.55%
3.15%



ClientY Equities
Europe
Finland
North America
World, Other
ClientZ Equities
Europe
Finland
World, Other
Client AB Equities
Europe
Finland
World, Other
Client AC Equities
Emerging markets
Europe
Finland
World, Other
Client AF Equities
Emerging markets
Europe
Finland
World, Other

Allocation (BF)

-1.79%
-2.27%
3.78%
-2.99%
-0.31%
4.03%
2.74%
2.16%
-0.87%
-4.77%
-1.64%
-2.97%
-0.17%
-7.90%
-1.98%
-3.36%
-3.32%
0.77%
4.36%
6.47%
-1.93%
0.33%
-0.50%
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Selection

-19.48%
0.13%
-6.41%

-10.10%
-3.11%

-58.23%

-22.06%

-14.73%

-21.44%

-12.08%
4.01%
-7.76%
-8.34%
-5.51%
-1.15%
-0.51%
-0.14%
-3.71%
-1.63%
0.96%

2.41%
-4.40%
-0.60%

Interaction

11.81%
7.41%
-5.81%
9.59%
0.62%
28.38%
19.02%
-10.63%
19.99%
-2.76%
1.48%
0.34%
-4.59%
0.86%
-0.43%
2.07%
0.41%
-1.19%
4.42%
-0.25%
4.10%
0.90%
-0.33%

Sum of
Perforemance
attribution (BF)

-9.46%
5.27%
-8.43%
-3.50%
-2.80%
-25.82%
-0.30%
-23.20%
-2.32%
-19.62%
3.86%
-10.38%
-13.10%
-12.55%
-3.56%
-1.80%
-3.05%
-4.13%
7.15%
7.18%
4.58%
-3.17%
-1.43%
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APPENDIX 3
Sum of
Allocation (BF) Selection Interaction Performance
attribution (BF)
Client A Fixed income 0.37% -16.18% 0.13% -15.68%
Bonds, Emerging markets 0.31% -6.69% 1.01% -5.38%
Bonds, Government -0.44% -1.03% -0.50% -1.97%
Bonds, High Yield -0.08% -11.12% -0.39% -11.60%
Bonds, Investment Grade 0.21% 1.41% 0.01% 1.63%
Money Market 0.38% 1.26% 0.00% 1.64%
ClientB Fixed income 6.12% 2.00% -20.72% -12.60%
Bonds, Emerging markets 2.87% -11.19% -8.65% -16.96%
Bonds, High Yield 1.77% 0.04% 0.45% 2.26%
Bonds, Investment Grade 0.23% 13.41% -12.71% 0.94%
Money Market 1.25% -0.26% 0.18% 1.17%
ClientC Fixed income -3.99% -7.96% 1.43% -10.53%
Bonds, Emerging markets -0.19% -2.16% -0.64% -2.99%
Bonds, Government -1.84% -3.07% 2.44% -2.46%
Bonds, High Yield -1.77% -1.90% 0.73% -2.93%
Bonds, Investment Grade 0.29% -1.45% -1.13% -2.28%
Money Market -0.49% 0.61% 0.02% 0.14%
ClientD Fixed income 3.49% -22.23% 4.78% -13.96%
Bonds, Emerging markets 1.22% -5.12% -1.47% -5.37%
Bonds, Government -1.12% -13.40% 12.18% -2.34%
Bonds, High Yield 3.79% -3.16% -4.59% -3.96%
Bonds, Investment Grade -0.38% -1.00% -1.35% -2.73%
Money Market -0.02% 0.45% 0.01% 0.44%
ClientE Fixed income -6.33% -8.83% 8.19% -6.97%
Bonds, Emerging markets -2.59% -5.64% 3.61% -4.62%
Bonds, Government -1.03% -1.48% 1.23% -1.27%
Bonds, High Yield -2.09% -3.77% 3.37% -2.48%
Bonds, Investment Grade 0.74% -0.32% -0.28% 0.15%
Money Market -1.37% 2.38% 0.24% 1.25%
ClientF Fixed income 9.00% 1.94% 1.22% 12.16%
Bonds, Emerging markets 1.16% -3.94% 0.70% -2.08%
Bonds, Government 1.04% -0.44% -1.21% -0.60%
Bonds, High Yield 4.18% 4.50% 1.60% 10.27%
Bonds, Investment Grade 2.78% 0.59% 0.17% 3.53%
Money Market -0.15% 1.23% -0.04% 1.04%
Clientl Fixed income -5.49% -11.36% -0.70% -17.56%
Bonds, Emerging markets -3.21% -6.31% 1.19% -8.33%
Bonds, High Yield -3.18% -1.25% -2.55% -6.98%
Bonds, Investment Grade 0.90% -3.80% 0.66% -2.24%
Client) Fixedincome -9.32% -14.43% 14.09% -9.66%
Bonds, Government -1.54% -12.27% 12.27% -1.54%
Bonds, High Yield -0.14% -2.08% 2.24% 0.01%
Bonds, Investment Grade -0.24% -0.49% -0.99% -1.72%

Money Market -7.39%% 0.41% 0.57% -6.41%



ClientK

ClientL

ClientN

ClientO

ClientP

ClientQ

ClientR

ClientS

ClientT

Fixed income

Bonds, Emerging markets
Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market

Fixed income

Bonds, Emerging markets
Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market

Fixed income

Bonds, Emerging markets
Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market

Fixed income

Bonds, Emerging markets
Bonds, Government
Bonds, High Yield

Money Market

Fixed income

Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market

Fixed income

Bonds, Emerging markets
Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Fixed income

Bonds, Emerging markets
Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market

Fixed income

Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market
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Allocation (BF)

-0.93%
-1.48%
0.19%
1.30%
-1.48%
0.55%
-4.22%
-0.83%
-2.39%
0.31%
0.42%
-1.73%
0.29%
-0.42%
0.55%
-0.53%
0.04%
0.63%
-7.00%
0.56%
-3.79%
1.59%
-5.35%
6.86%
-0.94%
6.40%
0.33%
1.09%
2.87%
1.09%
0.15%
2.20%
-0.56%
-5.97%
0.47%
-3.31%
1.27%
-0.33%
-4.07%
2.26%
-3.74%
6.46%
-0.18%
-0.28%

Selection

-20.41%
-8.10%
-4.59%
-6.48%
-1.28%
0.04%
-14.84%
-1.67%
-12.26%
-0.86%
-0.19%
0.13%
-4.23%
-0.26%
-1.30%
-3.25%
-0.41%
0.98%
-14.48%
-3.39%
-11.29%
-1.66%
1.87%
-8.79%
-7.61%
-2.83%
4.06%
-2.41%
-26.76%
-10.78%
-1.82%
-12.34%
-1.82%
-7.59%
-1.54%
-6.96%
-0.54%
0.21%
1.24%
-6.47%
-7.77%
-0.81%
1.85%
0.27%

Interaction

5.74%
3.45%
4.59%
-1.47%
-0.87%
0.05%
9.78%
-0.55%
10.59%
-0.39%
-0.16%
0.29%
-0.69%
-0.01%
-0.21%
0.00%
-0.33%
-0.14%
11.23%
3.25%
11.02%
-3.91%
0.87%
1.91%
7.61%
-4.36%
-2.13%
0.79%
-0.61%
2.68%
-0.20%
-3.02%
-0.08%
4.59%
-1.34%
5.62%
-0.34%
-0.01%
0.65%
1.80%
7.47%
-7.72%
2.01%
0.06%

Sum of
Performance
attribution (BF)

-15.60%
-6.14%
0.19%
-6.66%
-3.63%
0.63%
-9.28%
-3.05%
-4.05%
-0.94%
0.07%
-1.30%
-4.64%
-0.68%
-0.96%
-3.78%
-0.69%
1.47%

-10.25%
0.42%
-4.07%
-3.99%
-2.61%
-0.02%
-0.94%
-0.80%
2.25%
-0.53%
-24.50%
-7.01%
-1.88%
-13.15%
-2.46%
-8.97%
-2.40%
-4.65%
0.39%
-0.13%
-2.18%
-2.40%
-4.04%
-2.08%
3.68%
0.04%



Client W

ClientY

Clientz

Client AB

Client AC

Client AD

Client AF

Fixed income

Bonds, Government
Corporate Bonds (HY & IG)
Money Market

Fixed income

Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market

Fixed income

Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market

Fixed income

Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market

Fixed income

Bonds, Emerging markets
Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market

Fixed income

Bonds, Emerging markets
Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market

Fixed income

Bonds, Emerging markets
Bonds, Government
Bonds, High Yield

Bonds, Investment Grade
Money Market
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Allocation (BF)

-2.63%
-3.30%
0.42%
0.25%
4.93%
-0.94%
3.61%
-0.22%
2.47%
-2.27%
-3.11%
1.32%
0.75%
-1.23%
4.71%
-1.57%
2.59%
0.95%
2.74%
2.09%
1.75%
0.10%
1.20%
-1.31%
0.35%
2.78%
0.08%
0.88%
0.48%
0.08%
1.28%
-1.61%
-0.36%
-0.44%
-0.48%
0.02%
-0.35%

Selection

-11.30%
-14.92%
3.09%
0.54%
23.83%
-2.32%
3.91%
13.89%
8.34%
-10.90%
-9.19%
-1.54%
-1.62%
1.44%
-3.52%
-2.71%
-1.21%
-0.89%
1.30%
-4.02%
-2.25%
-0.46%
-1.08%
-1.74%
1.51%
-10.13%
-0.54%
-0.53%
-1.46%
-8.27%
0.67%
-5.85%
-0.38%
-2.19%
-5.08%
1.49%
0.31%

Interaction

17.95%
14.92%
3.21%
-0.18%
13.34%
2.32%
16.91%
-2.34%
-3.55%
7.40%
9.19%
-1.19%
-0.76%
0.16%
-2.48%
1.53%
-3.13%
-0.27%
-0.61%
-3.18%
-2.67%
-0.10%
-1.05%
0.58%
0.06%
-2.28%
-0.13%
-1.29%
-0.48%
-0.24%
-0.14%
1.56%
0.04%
0.85%
-0.22%
1.01%
-0.12%

Sum of
Performance
attribution (BF)

4.02%
-3.30%
6.71%
0.60%
42.10%
-0.94%
24.44%
11.33%
7.27%
-5.77%
-3.11%
-1.41%
-1.63%
0.37%
-1.29%
-2.75%
-1.75%
-0.21%
3.43%
-5.11%
-3.17%
-0.46%
-0.93%
-2.47%
1.92%
-9.63%
-0.60%
-0.94%
-1.46%
-8.44%
1.81%
-5.89%
-0.69%
-1.78%
-5.78%
2.53%
-0.16%



