Instituto Superior de Economia e Gestao
UNIVERSIDADE TECNICA DE LISBOA

An Alternative Stock Index for Benchmarking
Portuguese Investment Funds

Trabalho de Projecto

André Gongalves Pinto de Gouveia

Orientagao: Prof. Dr. Jodo Luis Correia Duque, Instituto Superior de
Economia e Gestao — Universidade Técnica de Lisboa



Agradecimentos

Ao meu orientador, Prof. Jodo Duque, pelo encorajondado ao longo deste projecto.

Aos meus colegas do SAI da DECO Proteste, em pkatiao Dr. Antonio Lino e as
minhas colaboradoras Marisa Coelho e Catia Val@atetodo o apoio que me deram, e

ainda ao Luis Pinto e Jorge Duarte, pelas sugestdgsida na obtencdo de dados
necessarios.

A minha familia, especialmente & minha mie e ao pwpe um agradecimento
especial ao meu primo Alexandre Montplaisir - Gdvgs, pelas pacientes licoes
praticas de Visual Basic.



Abstract

While the PSI 20 blue-chip index has been widelgduss a benchmark for the

Portuguese stock exchange, it may not be replicilylefund managers due to

investment limits imposed in UCIT European regolatiThis dissertation compares the
relative performance of a set of Portuguese mutuals against both the standard PSI
20 benchmark and a modified version which fullypesss said limits.

Results show that the greater diversification inggo®y the legal rules does not
necessarily imply a sacrifice in terms of returasd that no evidence was found of
consistent, abnormal returns by active managenvémen evaluated by the modified

benchmark.
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Resumo

O indice PSI 20 é a referéncia mais habitual coardrbetro da Euronext Lisboa. No

entanto, os gestores de fundos portugueses qusténveem accdes nacionais podem
nao ter a possibilidade de replicar a carteiraedéstlice, devido as restricbes ao
investimento impostas pela regulacdo europeia p@ga mercados financeiros,

nomeadamente as Directivas UCITS.

Neste projecto, vamos analisar até que ponto kstéacoes podem ser impeditivas da
performance dos fundos de investimento, criandoindice alternativo criado que
respeita os referidos limites legais, e contrasiamg@erformance dos fundos de accdes
nacionais quando medida pelos diferentes padroes.

Os resultados obtidos sugerem que a maior diveaigdio imposta pela legislacdo néo
tem necessariamente um impacto negativo sobréamsas obtidos, e que a medi¢do da
performance dos gestores de activos com um indifgtes as mesmas regras dos
fundos ndo leva a conclusbes mais favoraveis dA@esttiva. Nao se encontrou
gualguer prova que o0s gestores de fundos, enqugnipo, consigam obter
consistentemente uma performance acima do retarmoeticado (ajustado pelo beta do
fundo).
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1. Introduction

Should an investor trust an active fund managen hig savings, or is he better off just
buying into an index fund (either the traditionalitoral fund, or an Exchange Traded
Fund)?

This is the perennial question faced by marketigpénts, and the one many academic
investigators have tried to find the answer forerevuf they would rather pose the
question along the lines of “Does the efficient kesrhypothesis hold, in one form or
another, or is it possible for an active fund marag exhibit persistent skill?”.

Most authors conclude that there is no evidencevalie added by active fund
managers, even though there is no unanimity, arsthould be mentioned that most
studies focus on the United States and United Kangdharkets.

In this context, we have a more specific questisctive managers in Portugal often
excuse a poor performance vis-a-vis the market with restrictions brought on by
European directives regulating collective investmeehicles, namely limits on

portfolio composition that admittedly prevent thefmom replicating the PSI 20

benchmark index. But is regulation, in this cadeattmuch of a hindrance to
performance? If the answer is yes, then it wouldeb&ence that the regulatory
approach might be hurting fund investor's retuwtsch would definitely deserve some
attention from supervisor authorities. On the othand, if the answer is no, then we
would conclude that market participants who seelntest in the Portuguese market
might be better off with passive investment velscléndex funds, ETF and derivatives
that replicate the index evolution.

This study is thus a contribution to understandmagv severely fund managers are
constrained by regulation, specifically where ihcerns limits on investment positions.
We seek to answer specific questions:

— What are the legal diplomas that regulate mutuadi$@ And which rules would
apply to a portfolio that could constitute a stocétrket benchmark?

— What input can we draw from published work in thestific community?

— Does an index, built in compliance to the above tmeed rules, show
significantly worse performance than the originarket benchmark?

— How different is measured fund performance, if thésv index is employed as
the market benchmark?

We find that our custom built market representaiivéex does indeed comply with
investment restrictions without lagging the PSIi@8ex, and furthermore we do not
observe any improvement in measured fund perfoceavhen the new index is used
as banchmark.



The structure is as follows: some background indrom on the Portuguese market, the
legal framework and the resulting rules for indexposition will first be presented on
chapter 2. Then, in chapter 3, we will make a shewvtew of academic literature on
benchmarking and performance evaluation.

The next step is the presentation of the performaneasures (for example, Jensen’s
Alpha, the Treynor Ratio, etc.) and of the dataset.

The new index and the evaluation of the mutual $umader analysis will be detailed in
the Results section (chapter 5), after which cafioly remarks will be made, as well
limitations of the present study and directionsftdure research.



2. Background

In this section, we will review the legal consttaito portfolio composition imposed by
European regulations, and provide further infororatbn the Portuguese stock market
and the PSI 20 benchmark index.

2.1. The Portuguese Stock Market

The Portuguese equity market (referring to its neaichange, Euronext Lisbon; there is
also the OPEX market, which is smaller, has musk \gsibility and is noted mainly for
derivatives trade), when compared to North-American even larger European
exchanges. During the analysis period, little mibian fifty companies were listed on
the exchange (from 55 by the end of 2004 to 53dpt&nber 2011).

The PSI 20 is regarded as the benchmark for théugleese market. The 31st of
December of 1992 was chosen as starting date éoséhies, with a starting value of
3.000 points, and was designed specifically toveseas a market benchmark, and
underlying derivative products.

It comprises the 20 largest and most traded stookhie Euronext Lisbon, adjusted by
their free-float. These criteria are measured blevaurnover and trading velocity,

respectively. To be eligible for selection, listtcks should obey a series of criteria,
namely having their headquarters in Portugal (angushe Euronext Lisbon as their

main listing), and maintaining adequate liquidityr(example, having a significant free
float, and without any predictable negative impactghis measure).

As per the current rules, an annual review of ctuesit selection and weightings is
performed in March, with quarterly fast entry ofwnéstings with high scores in the
selection criteria (they must be at™&r higher in the new ranking).

Like many capitalization weighted indexes, it imp®dimits on the maximum weight
any one stock can have on the index. A cap on vialaefined, and positions greater
than this limit have their weight reduced downhe maximum admissible value, and as
a result all other positions are increased propoatiy. If any position is increased over
the limit, the process is repeated. It was onlyGmtober 2001 that a 20% maximum
weight cap was introduced. Since July 2007, thgsweas reduced to 15%.

More details can be found in NYSE Euronext (Mar6i D).

Mutual funds investing solely on the Euronext Lisbhnake up approximately 10% of
total assets invested in Portuguese mutual funddu@ng real estate), as of August
2011. In the last seven years, the value of asseler management went through a
veritable roller coaster. From around 330 millioar&s in July 2004, the “bull” period
that lasted until the summer of 2007 saw combinadfqio holdings balloon to over
900 million Euros, but with the financial crisisggered by the subprime collapse in the



United States, the industry was hit by falling assdues and redemption requests, and
by August 2011 asset values under management e fia under 200 million Eurds

The Comissdo do Mercado de Valores MobiliarilGMVM) is the supervisor for
Portuguese transferrable securitiggarket. Through the emission of Regulations
(Regulamentos)it can supplement the legislative work of thetBguese government
and the European Union. One such Regulation witjpmepact on mutual funds is
Regulation 15/2003 (republished by Regulation 7/2007), whiets Sletailed rules on
mutual fund operations.

The fund dataset for this study includes all thetual funds classified by the
Associacdo Portugues@e Fundos de Investimento, Pensbes e Patriménios (APFIPP) as
Portuguese stock fundsyd obeying article 7 of Regulation 15/2003, whichtessahat a
fund may only be classified as a stock fund ifnidsts at least 2/3 of its portfolio in
stocks, directly or indirectly.

On chapter 4, the dataset will be presented intgreketail.

2.2. Legislation

In the context of the continuous effort to enhatieeEuropean Single Market, ensuring
the free movement of capital (and financial sersjc&as one of the priorities of the
European Commission.

The heterogeneous legislation of different memloemtries constituted an obstacle to
greater integration. Among the several proposdis, European Council approved
Directive 85/61YEEC of 20 December 1985, timdertakings for Collective Investment
in Transferable Securities (UCITS). It sought taacifitate the removal of the
restrictions on the free circulation of the unifscollective investment undertakings in
the Community” and thus bring about a Europeantabpiarket, while at the same time
ensuring more effective and uniform protection iforestors. The expectation was that
financial firms could market their products in alember states, once they were
compliant with UCITS regulation. It should be notibeét Portugal, along with Greece,
was given extra time to implement this legislatiantil 1992 (with the possibility of a
further two year period), while most member statese expected to complete the
needed legislative changes by 1989.

However, it was necessary to wait until 1994, wtierDecreto - Lei n° 276/9%4f 2 of
November, finally transposed to Portuguese law Gloencil Directive. Of particular
interest to this paper is its article 43. It essi®#d that a mutual fund cannot hold a
position in any one listed company greater than @%he fund’'s Asset Value (AV).

! Source: APFIPP - Associagdo Portuguesa de Fundos de Investimento, Pensdes e Patrimdnios



This limit (art. 43, 1) could be increased to 1@ Jong as all positions greater than 5%
of the fund’s AV did not sum over 40% of that saf\é(art. 42, 2).

By this time, the experience in the different Ewwap countries had shown that UCITS
was not living up to expectations. It was too liitin the range of admissible
investments, and differences in regulation betweeuantries persisted, namely in
regards to information disclosure and marketingcfoicas. A first attempt in the mid-
1990s was unsuccessful (what came to be known d$3JM{), due to the inability to
reach a consensus at the European Counsel levebd in the 2% Century, a major
overhaul finally came in the shape of a set of @dubDirectives, 2001/107/EC and
2001/108/EC of the European Parliament and of inenCil of 21 January 2002 , which
constituted UCITS I, introducing simplified prosgtuses, regulating management
companies and extending the range of eligible asset

UCITS Ill was transposed to Portuguese law byDbereto — Lei n°® 252/2008f 17 of
October. The limits on investment were now statediticle 50, 1, that somewhat
simplified the previous wording, stating that thexamum position limit is raised to
10%, but the combined total of all positions gredten 5% of the fund’'s AV still
cannot be greater than 40%. In practical termgeth little change. This law also
added limits on qualified positions (article 59).mutual fund cannot hold more than
10% of a listed company’s shares without votindntsg which is not a major factor in
terms of this study.

It should be noted that Article 55 recognizes thatual funds can exceed these limits
due to corporate events or even price variatioms, 8 month period is given to correct
the situation.

The latest version was published by thecreto - Lei n°® 71/2010o0f 18 of June,
however there was no change to investment limits.

As a final note, it should be mentioned that UCIVSvas already approved in 2009
(by Directive 2009/65/CE), but has not yet beendpmsed to the Portuguese legal
framework.

The limits on portfolio composition of mutual funttsat invest in stocks and are UCITS
compliant can thus be condensed in two propositiéitst, a “hard” limit: position
sizes cannot exceed 10%. Second, a “soft” limi: shm of all positions over the 5%
threshold cannot exceed 40%.



3. Literature Review

3.1. On the choice of benchmarks

Academic literature suggests that the evaluatiomofual fund performance can be
highly susceptible to the choice of benchmark. Hdfgctive are commonly used index
benchmarks?

Soucik and Allen (undated) apply a wide range aidhenarks in a study involving
Australian mutual funds. Of particular interestthis work, they found that common
market indexes like Australia’s All Ordinaries Indeand a custom-built Value
Weighted Index exhibited large upward bias, whemgared to simple buy-and-hold,
random selection portfolios (which are, by defmiti expected to have zero alpha).

Bolognesi and Zuccheri (2008) mention a bias of kefarcapitalization weighted
indexes which is very relevant in this context:cgimmarket representativity is equaled
to market value, stocks or sectors that are “ihitas’, and with rising valuations, also
make up an increasingly greater part of the indeey time. The 1998 tech bubble is a
good example, when the Information Technology itgugeaked at nearly 40% of the
Standard & Poor’s 500 index, in 2000. It was redutze approximately half in 2007.
Incidentally, Sharma et al. (2006) confirmed thaitfolio managers tended to herd into
tech stocks in the period leading up to the cra998-2000).

In a study of S&P 500 index funds, Frino & Gallagtf001) remind us that while
index calculations depart from market values, theytheoretical, in the sense that the
index does not face the market frictions suffergdumds, and thus it is impossible for
funds to replicate the benchmark index without clmstex funds in the sample did beat
actively managed funds however, and thus appdae the better alternative.

Kosowski (2006) conducted a comprehensive study®requity funds, comparing the
performance in recession and expansion periodaigusne-varying alphas and betas,
this research found economically and statisticalignificant higher alphas during
recession periods than during expansion periodsoWseki et al (2006) had already
tested the skill of high-performing fund managdJssing a bootstrap methodology to
avoid the problems of non-normality of fund retyritswas possible to compare the
number of high performance funds with the numbeoufiers one can expect to arise
from pure luck. Evidence was found that the tofgreners do exhibit “true skill”, in
the sense that their positive abnormal returnsigiers time in a way that is statically
unlikely to happen by chance.

Grinblatt & Titman (1989) contrast results obtaiveith Jensen’s Alpha and a measure
developed in Treynor & Mazuy (1966). They conclubat the choice of benchmark
can heavily influence measured performance, althdbhg measures used are generally
consistent among themselves when the same benclsregklied.



Naturally, the academic community has developedavgd measuring tools to gauge
fund performance more accurately, more recent wexkganding upon earlier, simpler
models.

Several studies concluded that firms with smallkeacapitalizations and/or low book

value—to-market ratios tended to produce superturms in the long run. See, for
example, Chan, Hamao, and Lakonishok (1991), oraFamd French (1992). The

results obtained with these models that use seesyahnatory variables suggest that
there is little managerial ability to generate wioéherwise could be interpreted as
abnormal returns, when we account for the size lamuk-to-market effects, which

incidentally are used as criteria in the constarctf the Russell family of indexes, a
commonly used benchmark for managers. See Rug8dll). Duque and Almas (2008)
found some evidence of the book-to-market effecttfe Euronext markets (Paris,
Brussels, Amsterdam and Lisbon).

Carhart (1997) built upon the results of Fama amenéh (1992), and added a
momentum factor, which essentially consists of bgyihe previous year’s top funds
and selling the worst performers. With this modehjich has since been used in other
works (like Soucik and Allen (undated)), he perfedma study on a large sample of
north-american mutual funds, and found no evidefognexplained abnormal returns,
which might have indicated skilled management. Hel dind persistently
underperforming fund managers, however.

Wermers (2003) also finds some short-term persisten mutual fund performance,
part of which is attributable to a momentum fagtoopelling “winners” and with the
managers of “losing” funds unwilling to cut theaskes and invest in high momentum
stocks. But the most interesting part of this redeas to find significant correlation
between stock returns and the inflow of money todfj suggesting that investor’s
money chases the winning funds and it contribudasise stock prices, augmenting the
previous effect.

Considering the valid criticisms of subjectivitytioduced by the choice of benchmark,
it was only natural that academic researchers ateahto avoid this problem altogether.
Grinblatt & Titman (1993) proposed a measure basethe direct analysis of the fund
holdings, the individual stocks, without using aatdemark from which to draw relative

performance. They encountered some evidence oispars performance, but found it

unlikely to survive fund expenses. Machado-Santdsneada (1997) applied the same
methodology to a set of Portuguese mutual funds.

Danielet al (1997) developed an alternative evaluation modetkvalso circumvented

the need to specify a market benchmark. The rdgasao generate random portfolios
with characteristics that match the holdings of theds under evaluation. More
specifically, they evaluated timing and selectiviity fund managers. They concluded
that funds in general did not exhibit a timing @jlbut some funds showed selection
skills. Fonget al (2008) fine tuned the model by Danel al (1997), by performing

more frequent updates and, most interestingly, bigting their characteristics-based
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benchmark according to the composition of a commoelerenced index, effectively
assigning zero alpha to a capitalization weightedrage index, according to the
authors. It seems an intriguing bridge between istipated academic benchmarking
practices and simpler, broadly used market indeeggsesentatives of the market.

Also using a technique of mimicking the holdingdurid portfolios, Kothari & Warner
(2001) report that traditionally used measures @ffggmance can fail in capturing
economically significant abnormal returns. The aeslkeers emphasize that this is likely
to happen if the fund’s style differs from the caodenchmark, which is not much of a
risk in the present study.

3.2. On the existence of abnormal performance in Portuguese mutual funds.

Most academic studies, including the ones quotem/gbconclude that there is no

evidence of the added value of active managemspecally after fees and expenses
are taken into account. See Dareelal (1997) for additional examples. But given the
relatively little interest of the Portuguese stasikchange, even in the European context,
there are not many recent studies on mutual funidqmeance

For example, Machado-Santos e Armada (1997), meedioabove, found some
evidence of mutual fund outperformance but, intamgl/, only in sub-periods where
the market experienced negative returns.

Cortez, Paxson & Armada (1999) found only weak enat of persistent performance
in the Portuguese mutual fund industry, for thequkd994-1998. While they rejected
persistence in performance for the industry as aleyhthey found some individual

managers exhibited consistently out- or underperéoice.

While not a published, peer-reviewed paper, Ba(B@99) deserves a mention. While
testing for the possibility of herding by Portugedsind managers at times of index
composition changes, he author found that the @aotf did not deviate significantly
from the PSI 20 index, which isn’t very surprisirggnsidering the reduced number of
both electable stocks, and of funds themselves.eWected to obtain similarly low
tracking errors, relative to the PSI 20 index.

3.3. The Capital Asset Pricing Model

We will review mutual fund performance using thep@a Asset Pricing Model
(CAPM) as our basic theoretical framework. It walllow us to generate expected
returns for the funds in our dataset, and usingtao$ indicators (namely, Jensen’s
Alpha and the Treynor ratio), to determine whetrgy fund manager exhibits abnormal
returns, by either exceeding or failing to achiexpected returns, and the dimension of
such returns.



The classical CAPM was presented by Sharpe (19&d)Lantner (1965), based on the
Markowitz (1959) mean variance model. The essefdrahula of this model is familiar
to any finance student:

ERR) = Rr + [EQRy) — Rf|Bim, i=1,..,N

Underlying the model is the supposition that allestable assets are part of a market
portfolio, which is mean-variance efficient. Howar fcan this concept hold, if we limit
the investable universe to stocks traded on aqodeiti market (and a small number of
other assets, like short-term debt), which is tlendate of a fund manager focusing on
the Portuguese stock market? Can indexes like 8500 or the PSI 20 be considered
under this definition, reliable benchmarks?

Roll (1978) made what would become one of the nwagely quoted criticisms of
CAPM-based models. He argued that performance tsesuduld be dramatically
affected by the benchmark chosen, and that bend&isnthat were not mean-variance
efficient would not allow trustworthy inferencesoliéwing the same logicChen and
Knez (1996) demonstrate that in theory it is pdssito create an infinite set of
admissible benchmarks, which provide a multitudditierent ranking orders for funds
under study.

Nagorniak (1982) worked along the lines of Rollfgique, and compared the results, in
terms of traditional CAPM measures, of the S&P 88@ a so-called Complete Index,
which comprised a greater range of assets, andudettthat the use of a simple index
average, a single source of risk, could lead tdeaing results.

Fama & French (2004) presents a summary on theugeol of the Sharpe-Lintner
CAPM, as well as a comprehensive review of the dogi work focused on the
model’'s shortcomings. Even though many practicgll@mentations are flawed, they
defend that CAPM remains a theoretical hallmark.

3.4. Summary

This summary of the extensive existing literaturetlois subject suffices to show that
traditional CAPM based measures are no longer tidte sf the art, when it comes to
determining the existence of persistent managskifll However, the aim of this paper
is not to disprove or confirm the CAPM. We are maorerested in ascertaining the
direction and the dimension of the difference iratlcoy the use of a distinct
benchmark, than the explanatory power of the sifegtieor CAPM modeper se

While the use of models that account for differemtirces of performance has for some
time been widespread in academic studies, theyepdificult to replicate in a study
focusing solely on the Portuguese stock market, tduthe small universe of listed
companies, and the scarcity of available datahdukl also be mentioned that one of

9



the reasons for the popularity of measures likesde's alpha, and the Sharpe and
Treynor ratio, was their intuitive interpretatiomvhich made them undoubtedly
attractive, a factor which is still true today.

As for the existence of managerial skill, that fumé&nagers cannot outperform the
market can currently be considered a stylized f&¢hile some counter-examples were
presented (and certainly many more could be fouadgn these only go so far as
concluding that abnormal performance could exissfart time periods, or in specific
circumstances.

10



4. Methodology and Data

4.1. Index Composition

What constitutes a “good” market index? As discdsabove, the market portfolio

called for by the CAPM is an object of dispute, Imubst market participants seem
oblivious to the discussion altogether; simple tdation-weighted averages are most
often used as market benchmarks outside acadendgest and also as proxies for
passive investment strategies (more traditionalexaeplicating mutual funds, or

Exchange Traded Funds).

Bolognesi & Zuccheri (2008) set forth a list of nlable characteristics:

1) Being objective and transparent

2) Representative of the asset class (range of digilskruments)

3) Replicable (all assets should be readily tradabteheave adequate liquidity)
4) Computable from available public information

Keeping in mind these guidelines, it was necessarglesign rules to re-balance the
weights of the index components in conformity witle legal limits mentioned above.
Furthermore, we used the Sharpe Ratio to optinfizenteightings on the index. This
measure was calculated for all the stocks that c@egh the index going back one year,
and the Solver algorithm was used to maximize thalined Sharpe Index of the
selection.

To minimize the limitations of this tool, the presewas made on two steps. First, a
simple VBA program was created, which iterativelpdified the weights within the
PSI 20 composition, until the conditions were niétey are still the 20 most liquid and
most traded stocks in the Euronext Lisbon markethe companies that comprise the
index are the same. Figure 4.1 describes this psoce

11



Original PSI 20 Enforcing limits Optimization
composition to investment
¢ ) ( 2
eNo positions eMaximizing the
greater than Sharpe Ratio of
10% the index
«All positions portfolio
above 5%
cannot add to
more than 40%
\_ J \ J

Figure 4-1: Index Generation

Departing from total mark weights, calculated using fréeat adjusted number ¢
shares and closing market prices on the day ofrékision, the following steps a
performed:

1. All positions greater than 5% of Asset Value (AVg aeduced in increment
steps, with the excess weight redistributed totrs smaller than 5%, until tt
sum of all positions greater than 5% is under @C86.

2. If, after the first rule is satisfi,, any position is greater than 10%, it will
reduced to 10%.

3. Step 1 is repeated, if necessary, until the sumaillgfositions greater than 5%
under or at 40%.

There is a tendency for position sizes to clustaraund 5%, with the larger blue ch
like EDP near the 10% maximum bound

Then, we run the algorithm, seeking to maximize 8tearpe Ratio of the inde
selection.

The adoption of these rules should lead to an irmdexposition with less concentrati
on the largest capitalizations, mov closer to an equaleight scheme

This reflects some of the criticisms against the okthe PS-20 blue chip index as
benchmark for harmonized mutual funds focused enRbrtuguese stock market ¢
operating under Portuguese law: the fund mana unable to match the weight of t
index largest capitalizations, and a strong le¥eadiversification is imposed upon hir
so even if, by hypothesis, he had effective stdckipg skills, the portfolio manager
prevented, to some extent, of acting them. At the limit, a fund manager c
overweight what he might consider the four mostpsing stocks, up the maximum
10%.

Recall that in mathematical terms, PSI 20 limies wWeight of larger companies throu
the introduction of a capping factSince market capitalization is the product of st
price, times the number of sharfree floatadjusted), times the capping factor, capy
Is equivalent to reducing the number of sharesrimgtethe market portfolio. Fc
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uncapped stocks, the value is simply 1, but it W&l lower for capped stocks. For
example, in the composition as of May 2011, a Gaof of approximately 0,6 was
applied to bring EDP in line with the maximum 15%ight allowed within the PSI 20
index.

Since, with this particular mechanism, one canratehcap factors greater than one
(meaning that it is not possible to include in théex a number of shares greater than
those that are available to investors on the mpgrketing to enforce both a lower
maximum limit for individual stocks, and the 40%MAV limit on large positions (ie,
greater than 5%), did sometimes result in very spwtfolios: as the larger companies
cap factor is decreased, the weight of others campas increased, and some of these
will surpass the 5% threshold themselves, meareg tlso must be reduced, with
market capitalization getting progressively smaller

Thus, instead of working with total number of slsaamd free-float factors, we directly
determined the desired weights, which are thenipligdl by stock prices to obtain
daily capitalization for our alternative index. Weed prices adjusted for capital actions
at this stagefatastreamdatatype “P”), to avoid distortions caused by coape events,
such as stock splits. This practice does mean, Wenvéhat this index will have fixed
weights, that is, it is no longer a dynamic capttion weighted over time average of
the stock values.

It should be noted that these legal limits to inwests are a greater limitation on a
passively managed index with a reduced numberaukst as presented here, than a
mutual fund portfolio, whose manager can subjebtiveéecide which stocks to
overweight, can invest in a variable number of canmigs, and can also invest in other
types of assets: number 7 of the CMVM Regulatiof2083, as republished by CMVM
Regulation 7/2007, only demands that equity mufwadis have 2/3 of their asset value
invested in stock, and any fund will at least maimtsome liquidity in money market
assets, which will not count towards the abovetmead limits (unless the issuer is the
same as the stocks with greater weight). So, rntuie fund manager doesn’t face
significant difficulties in obeying the limits.

4.2. Index Mathematics

In the index calculations proper, we generally dad the formulation of S&P
(February 2009), with the necessary adaptationsiined) by the fact that actual
quantities, free-float factors and capping factme not being used, thereby avoiding a
multitude of divisor adjustments which would gerigrae required in face of several
corporate events, like stock-splits, rights emissand others.

Given that weights are the only index input otheant stock prices, it was possible to
use capital action-adjusted quotes to avoid indgtodions.
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This type of index is modification oflaasPeyresndex, with the main difference being
the Divisor, which sets the initial base value.

?21(Pi,t * i,t)

Dy

Index; =

With

P, = stocki price in day t

W,= stocki weighting in day t

D; = index divisor in day t

The initial divisor being defined as

Market Capitalization,,
0 =

Base
With

Market Capitalization, = the product of prices and component’s weightthatstart
of the series (July®] 2004).

Base= the initial desired value of the index. To faalle comparisons, the chosen value
was the same as the PSI 20 at the start of thedpet837,50 points.

We performed annual revisions, except for matesfenges in the PSI 20 itself (for
example, there was a shift from bi-annual revisionslanuary and July, to annual
revisions after March 2008).

After each revision, the divisor was recalculatedavoid disruption in the series. We
only want to allow index variation that resultsrfrgrice action, so considerinigl the
day where the new composition is effective, we merssure that the index level
obtained with the “old” composition in dal remains the same with the new
composition at dayprices, that is,

20 20
i=1 Pe x W, Zj:lpt*Wt+1
———— = Index Level; = —
Divisoryy Divisoryey

With i= 1,..,20 being the set of stocks belonging toitkdex before the revision, and
1,..,20 being the new index components

Given this equality, the Goal Seek tool availabl®4S Excel was used to determine the
“new” divisor value which would fulfill this condiin. Since stock prices are adjusted
for capital actions, and neither the PSI 20, nar A81 20, are total return indexes, no
other adjustments to the divisor were made. 7 i@wswere made in total, with the

corresponding number of divisor changes.
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4.3. Measures of performance

4.3.1. Sharpe Ratio

This measured, proposed by Sharpe (1994), aimgalaae the excess return (over the
benchmark portfolio) obtained by the portfolio mgeg for unit of risk taken. Risk is
measured by the standard deviation of the fundigme Since it considers the total risk
incurred by the fund, and returns above the riskiege, it is not dependant on the
choice of market benchmark.

Applied to all selected stocks, it will be used @ecision criteria in determining
weightings of the index constituents. The Sharpasuee is not scalar, that is, the value
itself has little interpretation, and is more astinment to rank different funds.

Considering the financial instability of recent yg®aone can come across negative long
term returns, which in turn lead to negative ShaRaios. The measure must be
interpreted with some care in such a situation.e RButhe way it is formulated, for any
two funds with equal, negative returns (relativettie risk-free benchmark), the fund
with increased risk will have a higher (in the se$ less negative) Sharpe Ratio, yet
clearly the quality of management was inferiorgsiit took on more risk to produce the
same returns. Sharpe (1994) simply states thasfwitth negative value should be held
short, but for funds in this situation (ie, bothvlanegative Sharpe ratios), it is
sometimes possible that higher absolute value egwdth better performance.

Sharpe (1994) pointed out that th& Postversion is to be preferred in measuring
historical returns. The difference is mostly cortcaep
D

Sh=
h= o

WhereD is the average value of the fund’s differentialira in relation to the riskless

rate, and,is the standard deviation of that difference.

However, since we are increasingly observing funidh negative long-term absolute
returns, the simpler, more commBr Anteformulation will be used instead:

Where

d = average of the excess returns relative to gkegs rate during the period, and

o 4= standard deviation ofl.
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4.3.2. Jensen’s Alpha

Jensen (1967) developed one of the more widely mneasof portfolio manager’s
performance. His alpha measures a portfolio manager’'s forecasting abilit the
sense that he is able to deliver greater than ¢éageeturns by choosing stocks which
are somehow undervalued, considering the systemsiiancurred.

Assuming the usual hypotheses of the CAPM modeal,hible expected return can be
written as:

E(R) = R + [E(Rw) — Rr|Bim
With
E(R;)=the expected one-period return of portfalio
R¢= the riskless rate
Bin= the beta of portfolio relative to the market benchmark

E(R,,)= the expected one period return of the market treack

This equation of anysecurity (or portfolio) can be restated as a fasedhwe consider
that the actual reached returns on timeill be equal to the expected returns plus an
error term @):

Ri = Ry + [Ry — Rf|Bim + &

This equation can be re-written to have, in thehahd side of the equation, the excess
return relative to riskless rate:

Ri - Rf = [RM - Rf]ﬁlM + €

In case of a securitygs has an expected value of zero. However, in the cdsa
managed portfolio, we must consider the possibilitgt the manager is a superior
forecaster, and his investment choices consisteeslyit ine; >0. Jensen (1967) roposes
this can be achieved by not restricting this equnatid intercept at the origin:

Ri —Rr = ajr + Ry — R|Bims + ue

In this formulation, it is assumed thatencompasses the abnormal returns generated in
time t by the decisions of the portfolio manager, whilésuexpected to be a “white
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noise”, with E(¥)=0. However, since it is difficult to determine athare conscious
decisions of the portfolio manager and what areleanevents, Jensen (1967) suggests
we estimate the value of the alpha measure byrliregaession using the least squares
method, paying close attention to the quality ofaind error measures. For example,
Dewachteret al (2004) use the same CAPM single-factor model,usat more robust
estimators, since OLS estimators can be less telialthe presence of outliers.

4.3.3. Treynor ratio

Another measure in the CAPM framework, it was depell in Treynor (1965). It
relates excess returns over the riskless rate tghsystematic risk incurred by the
manager, which is measured by the fund’s beta #iso referred to as tmeward-to-
volatility ratio. The rationale is that the best manager ésahe who can maximize
excess returns per unit of systematic risk, sirmmm@ing to mean-variance portfolio
theory unsystematic risk can be diversified away.

Unlike Jensen’s alpha, the actual value of the oeyRatio gives us little information;
it is best seen as an instrument to sort the pedoce of portfolios in terms of reward
per unit of market risk: the higher the Treynoioathe better the performance, under
this viewpoint.

The Treynor ratio is thus defined as:

- d
By
Where

d= average of excess fund returns over the riskbgss

pp= fund beta

4.3.4. Information Ratio

Although the Sharpe Index is a widely used measuie,of limited use to this study
from the viewpoint of performance evaluation, sirto@lates risk premium to total risk
incurred, without taking account the investmentestf the fund.

For this reason, we will also present the InforomatRatio. The development of this
ratio is usually credited to Treynor & Black (1973he main advantage is that it relates
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abnormal returns relative to a market benchmarktéad of just the risk-free rate), in
terms of the volatility of those returns (the traxckerror). In other words, it relates the
active return (deviation from market returns) witte risk resulting from this active
management.

We define the Information Ratio as

_ Rp - .BRm
O¢

IR

With
R,= portfolio return

BR,,= market return adjusted by the portfolio’s beta

o.= tracking error, the standard deviation of thdedénce between portfolio returns
and beta-adjusted market return

4.4. Choice of the risk-free interest rate

For the risk-free proxy, two options presented lfits&he first one emphasizes

minimizing risk, in all dimensions, by choosing a&ry short-term money market

instrument from a top-quality issuer. The otheri@ptvould be to choose an asset (or
composite index of assets) whose recommended meestperiod is similar to the

assets under evaluation, which could be 5 to 1@sytmp-rated sovereign bonds, an
option taken in recent studies.

The majority of studies use a short term referetiee United States Treasury Treasury
bill, between 3 and 12 months, and naturally Gersarereign debt of corresponding
maturity was another option. However, recent eventmely the financial crisis
involving some of the Euro countries, but also plessibility that the credit worthiness
of the United States of America might increasinigéy called into question, at least to
the point that it may be considered riskier thaheotOCDE countries, makes the
definition of what constitutes a good proxy for tiekless rate a complicated endeavor.
In the end, the 3-month Euribor rate was used,@srgpromise.

It should be mentioned that Soucik and Allen (uadatfound little sensitivity to
different interest rates, in a study of Australiimds, involving a large set of
benchmarks, which suggests the inferences we tadelds not be overly affected by
this particular variable.
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4.5. Data

Index composition data was obtained from sevenatcgs, namely the Euronext Lisbon
Factbooks and several NYSE Euronext Index Annouecégn An acknowledgment
must be made to Mr. Anténio Barros (Barros, 200&)p kindly supplied additional
NEIA notices that were no longer available. Thelgsia period spans seven years,
from july of 2004 until july of 2011.

Stock prices and interest rates were collected fiDatastream including prices
adjusted for capital events, used for index catoada Prices without adjustment,
number of shares anidee-float adjustment factors were also collected and used to
calculate PSI 20 component weights, when this mégion was not available.

A total of eight mutual funds were included in tlaisalysis. These are all the mutual
funds currently in activity both classified by tAessociacdo Portugues# Fundos de
Investimento, Pensbes e Patrimdnios (APFIPP) as Portuguese stock funds, and obeying the
requirement of article 7 of Regulation 15/2003 t donsidered equity funds, which
states an obligation to invest at least two thofithe portfolio, directly or indirectly, in
stocks.

Appendix Table 0-1 shows relevant information abthé investment vehicles. It is

interesting to note the growth of the Santandedfimterms of market share (in the
class); this fund actually achieved a positive $baRatio during the period under
analysis, and as we will see, showed the bestadgksted return in all measures. The
BPI fund, which ranked third in most measures, atsmaged to more than double its
weight in total asset values under management.n@rother end of the spectrum, the
greatest decreases in share of value under managereee observed in the Caixagest
and Millennium funds. While this is not too surmig in the first case, given the poor
absolute and relative performance, the latter it anore surprising, since it generally
was the second best fund, as we will see in ch&pter

Information on returns and risk is presented inld@aB-2 (Appendix). While risk
measured by the standard deviation was similayrnmst were not. This is easily
perceptible in Figure 4-2, which plots fund averageess returns over the riskless rate,
against volatility measured by the annualized saashdeviation of monthly returns (the
Sharpe Ratio components).

2 . .
Partially available at www.euronext.com
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Figure 4-3: Risk Premium?

The number of funds is not too distant from puldsistudies on the Portuguese market.
Acording to APFIPP data, there was only one caserofitual fund classified a national
stock fund in the beginning of our analysis peribdt did not survive until 2011. The
Postal Accoesfund, managed by Caixagest, changed its investrpetity from
Portugal to the European Union, Switzerland and wdgr in March 2007. So
survivorship bias should not have a major impadunconclusions.

We used end-of-month shatdnjdade de participacdojalue for the mutual funds, net
of costs, obtained from Lipper.
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5. Results
Before moving to the performance results, a desorippf the Alternative Stock Index
time series (from now on referred to ASI 20) iomder.

In a broad overview, the ASI 20 outperformed thé BBover the entire 7 year period
under analysis, while demonstrating a (very slightbwer volatility of continuously
compounded returns:

Table 5-1Comparison of Index Characteristics

Index PSI20 ASI20
Variance of daily returns 0,000140,00014
Standard deviation of daily returns 1,19%1,17%
Annualized Standard Deviation 18,83%1.8,54%
Return over total period 2,73%11,63%
Annualized Returns 0,39% 1,58%

Graphic 5-1 (Appendix) plots a comparison of thdex levels for both series. As we
can see, there is a strong similarity betweendhalts.

This should be confirmed through a mean-differeteseé on related samples, using the
SPSS statistical package. First, we tested for aliynof both series of monthly
returns, to determine if a parametric test couldi®ed. We retained our null-hypothesis
of normality at the 5% significance level, so wer@veonfident in applying a t-test. The
results indicate that the mean difference in retwmas not significantly different from
zero with a 5% significance level, or in other warthat the mean return of the PSI 20
iIs not statistically different from the ASI 20, gesting that the difference in
performance that arises over the study period nbgldue to chance.

While both indexes tracked each other closely dutime run up and the following

crash, with the financial crisis of 2008, the A% far outpaced the PSI 20 during the
following recovery. Considering the nature of thedex changes, a reasonable
possibility was that smaller capitalization stoqkghose weight suffered the largest
increase in the ASI 20 relative to the PSI 20) laduperior performance when
compared to the blue-chips (which suffered thetgstaveight reduction).

Looking at the composition after the revision in rigfa 2009, we find that the four
largest capitalizations (EDP, Galp, Portugal Tetec&DP Renovaveis) represented
about 57% of the PSI 20, but only around 30% ofABé 20. At the same time, the four
smallest capitalizations on the PSI 20 constitdisht(Altri, Sonae Industria, Teixeira
Duarte, Sonaecom) amounted to only 1,96% of tldexnwhile representing 12,40% of
the ASI 20. In this same period, taking a simpitharetic average of stock prices, we
find that these small caps increased their pricé6fo, while the blue chips only
advanced 25%. The use of fixed weightings shoutdoeaa factor; in fact, it may even

21



have lessened the impact of the outperformanceh&ysmall caps, by preventing an
increase in their combined share of the ASI 20.

Moving on to the performance analysis, Table 5-2sents betas relative to both
benchmarks. The differences were fairly minor, @ligih the Barclays, Alves Ribeiro

(the ones with the highest Beta relative to the Jland the Espirito Santo funds were
the only managers who saw they systematic risk umeagecrease (by a small amount)
with the ASI 20, signaling less sensitivity of funeturns to market returns relative to
market volatility, under this benchmark.

Table 5-2: Betas

Index PSI 20 ASI 20
BPI 1,017 1,018
Banif 1,020 1,029
Barclays 1,059 1,051
Caixagest 1,012 1,013
ES 1,016 1,012
Millennium 0,997 1,003
AR 1,036 1,024
Santander 1,081 1,090

To determine the existence and the sign of alpbksaeral linear regressions were
performed, using the beta-adjusted market risk prenas the explanatory variable and
each fund’s risk premium as the dependant variabtl,an intercept term which would

be the fund’'s alpha. The regressions were perforasddg the Eviews econometric
package.

First, the analysis was performed with the PSI 20banchmark, with the results
presented in Table 5-3. The average alpha valuesiigigly positive but near 0%, with
individual funds ranging from 0,20% to -0,17%. Moareportantly, no alpha was
statistically different from 0: with very low t-tescores, the null hypothesis of no
statistical significance of the alpha could notr&jected.
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Table 5-3: Jensen's Alpha with PSI 20 benchmark

PSI 20 Alpha p-value R-squared
Santander 0,20% 0,26 0,92

Millennium 0,17% 0,39 0,91

BPI 0,16% 0,41 0,91

ES 0,09% 0,66 0,91

Barclays 0,00% 0,99 0,91

Banif -0,10% 0,67 0,89

AR -0,13% 0,58 0,88

Caixagest -0,17% 0,40 0,90

Average 0,03%

The regressions seem fairly robust. The coeffisi@itdetermination were around 90%,
so the regression lines were a good fit to our getiats. There were no traces of
autocorrelation of the error terms (Durbin-Watstatistic provided as a default output
by Eviews), but in some regressions there weress@nheteroscedasticity (detected
through White's Heteroscedasticity Test), whichnist rare event in financial time
series. In the presence of heteroscedasticityCOttatnary Least Squares method may
not provide us the minimum variance estimators, aondld produce, in theory,
unreliable results. Since this can be considerétge sample, the regression was re-
estimated using White’'s Heteroscedasticity-Consts¥éariances and Standard errors
(the new regression output is on the summary tablighout any material differences in
our conclusions.

The alpha values for the ASI 20, presented in Tabde were in fact very similar, but
the average alpha did shift to negative. The nyfidthesis fails to be rejected in all
cases, so no evidence of added value by fund menage found.

Table 5-4: Jensen's Alpha with ASI 20 benchmark

ASI 20 Alpha  p-value R-squared
Santander 0,11% 0,60 0,90
Millennium 0,06% 0,77 0,90
BPI 0,05% 0,82 0,89
ES -0,02% 0,93 0,88
Banif -0,11% 0,60 0,90
Brclays -0,21% 0,43 0,85
AR -0,24% 0,38 0,84
Caixagest -0,28% 0,22 0,88
Average -0,08%

The statistical results were very similar, withligtgly lower R, but still with good
explanatory power. Again, no suspicion of autodatien, but some evidence of
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heteroscedasticity in more cases, which was mimdchiith White’s adjustment, and
again with no visible impact on the inferences draw

As for the Treynor Ratio (Table 5-5), the smallfgli€nce in fund betas relative to the
different benchmarks meant that results were viemjlar. In fact, the difference is, for
all practical purposes, insignificant. Since thenewuator (excess returns relative to the
riskless rate) is unchanged, any difference comumes the denominator (Beta in relation
to the benchmarks). As seen in Table 5-2, we didmfasure a very pronounced
increase in systematic risk.

Table 5-5: Treynor Ratio

Index PSI 20 ASI 20
Santander 0,000304 0,000302
Millennium -0,000132 -0,000132
BPI -0,000242 -0,000241
ES -0,000937 -0,000941
Banif -0,001830 -0,001814
Barclays -0,002739 -0,002760
AR -0,003052 -0,003087
Caixagest -0,003522  -0,003519
Average -0,00152 -0,00152

Finally, the Information Ratio. When compared t@ tRSI 20 (Table 5-6), results
showed some symmetry: four funds achieved a pesi&y one (Banif) scored near 0O,
and three funds obtained negative IR, due to tlgathee average of deviations from
PSI 20 returns.

When the ASI 20 was used, all the funds in the $ampored a lower Information
Ratio, since without exception they experiencedeloreturns relative to this index and
a larger tracking error. Although the sample is l§nthe generalized increase in
tracking error could suggest that fund managerdargot deviate too much from the
PSI 20, even within the legal constraints. It id®expected, since fund managers are
usually evaluated in relative terms, and the PSis2the most common benchmark.
Still, this provides some support to the proponesftpassive investment strategies,
since more expensive “active” funds managers atehat active, and are not adding
much value to compensate for their costs.
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Table 5-6: Information Ratio

Index PSI 20 ASI 20
Santander 0,11 0,05
Millennium 0,10 0,03
BPI 0,09 0,02
ES 0,05 -0,01
Banif 0,00 -0,06
Barclays -0,05 -0,09
AR -0,06 -0,10
Caixagest -0,09 -0,14
Average 0,02 -0,04

We can see the different measures employed aréstamsamong themselves, and only
the Santander fund managed to present positivéisesiross all measures with our new
benchmark. Next chapter we will draw inferencesnfithese results.
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6. Conclusions

The objective of this study was to create an adtitve benchmark to the PSI 20 for the
Portuguese stock market, fully respecting restmdi on position limits that fund
managers face. The custom built index, designat&id?AQ, is much less concentrated on
the larger blue-chips than the original.

A 7 year data series was obtained, and at leaghéperiod under analysis, the main
conclusion is the ASI 20 did not underperform tigd PO in a statistically significant

way. It did achieve a slightly better risk-adjusteturn over the full period, driven by
the outperformance of smaller capitalization stoeidsich may not persist over time,
but the fundamental point is that the compliancéhwhe applicable rules did not
implicate underperforming the PSI 20 index, thugateg the common objection put
forth by fund managers, that the PSI 20 is noirablenchmark.

Contrasting the performance of all available mutuslds during this period against
both benchmarks, we find that fund managers do combhe out any better when
measured by the improved benchmark we introducestidbistical evidence exists of
abnormal returns when measured with Jensen’s Alphia,non-significant alphas, that
nevertheless pointed to fund underperformance Jiifedchange in terms of reward-to-
volatility. There was only one case where positegults were observed across all the
measures used, so the efficient markets hypothesist meaningfully challenged by
these results, for the group of managers as a whole

One of the limitations of this study is that weiedlon Microsoft Excel for optimization
of the index portfolio with the Sharpe Ratio agesia. A more powerful algorithm
could yield other compositions. Another limitatiemthe relatively short study period.
For example, it could be interesting to specificaéist performance during recessions,
as some studies have found outperformance undbrcaweimstances. At this time, we
have only one such period, so that is not a feasdsit.

As for future work, the obvious step would thentbeéncrease the scope of the current
study, by generating a longer data series, whic¢hbrimcould enable a deeper analysis.

It would also be interesting to study the fea#i\pibf incorporating into the index

composition rules factors such as book-to-markiebgaor momentum, as it is already
done in some market indexes, even though the smmallerse of investable equity
would be a challenge.

26



7. Bibliography

Barros, A. “Comportamento dos Fundos de AccoeReassdes do PSI-20”, Faculdade
de Economia da Universidade do Porto, Master Thesis
http://hdl.handle.net/10216/56181

Black, F. (1972.). “Capital Market Equilibrium witRestricted Borrowing.Journal of
Business45:3, pp. 444-454.

Bolognesi, E. and Zuccheri, A. (2008) “On the eé#ficy of benchmarks composition:
A behavioral perspective”, Working Paper, Universit Bologna

Carhart, M. (1997). “On Persistence in Mutual Fuperformance”, The Journal of
Finance Vol. 52, No. 1 pp. 57-82.

Chan, L. K. C., Y. Hamao, and J. Lakonishok. (199 Bundamentals and Stock
Returns in JapanJdournal of Financet6:1749-64.

Chen, Z. and Knez, P.J. (1996). “Portfolio perfonce measurement: Theory and
applications” Review of Financial Studiés 511-555.

Cortez, M., Paxson, Dean A. & Da Rocha Armada, ¥99Q). “Persistence in
Portuguese mutual fund performancéhe European Journal of Financg:4, 342-365
http://dx.doi.org/10.1080/135184799337000

Daniel, K., Grinblatt, M., Titman, S., Wermers, @997). “Measuring Mutual Fund
Performance with Characteristic-Based Benchmarkis& Journal of Finange/ol. 52,
No. 3.

Dewachter, H., Hoorelbeke, D., and Smedts, K. 4200Robust estimation of Jensen’s
alpha”, Working paper.

Duque, J. and Madeira, G. (2004). "Effects assediatith index composition changes:
evidence from the Euronext Lisbon stock exchanlyestituto Superior de Economia e
Gestao — Departamento de Gestdo Working Papemss3erb-2004

Duque, J. and Almas, D. (2008). “Value InvestingheTBook-To-Market Effect,
Accounting Information, and Stock Returns”, WorkiRgper N. 1 / 2008, ADVANCE
— Centro de Investigagéo Avancada do ISEG

Fama, E. F., and K. R. French (1992). "The Crosgi@® of Expected Stock Returns."”
Journal of Financel7,427-465

Fama, Eugene F. and French, Kenneth R. (August)Z00de Capital Asset Pricing
Model: Theory and Evidence”. CRSP Working Paper B&0; Tuck Business School
Working Paper No. 03-26. Available at SSRN1p://ssrn.com/abstract=440920

Fong, Kingsley Y. L., Lee, Adrian D. and Gallaghbgvid R., (2008). “Benchmarking
Benchmarks: Measuring Characteristic SelectivityingsPortfolio Holdings Data”,

Accounting and Finance  Forthcoming. Available at SSRN:
http://ssrn.com/abstract=975393

27



Frino, A., Gallagher, D.R., (2001). “Tracking S&Rbhdex Funds”Journal of
Portfolio Management28(1), 44-55

Grinblatt, M., and Titman, S (1993). “Performanceddurement without Benchmarks:
An Examination of Mutual Fund Returnslpurnal of Business/ol. 66, no. 1

Grinblatt, M., and Titman, S. (Sep., 1994) “A StuafyMonthly Mutual Fund Returns
and Performance Evaluation TechniqueBie Journal of Financial and Quantitative
Analysis Vol. 29, No. 3, pp.419-444 Stable URL: http://wystor.org/stable/2331338 .

Jensen, Michael C. (1967). “The Performance OfuduEunds In The Period 1945-
1964”, Journal of FinanceVol. 23, No. 2 (1967) 389-416.

Kosowski, R. (2006).”"Do Mutual Funds Perform WheMatters Most to Investors?
US Mutual Fund Performance and Risk in Recessind€xpansions”, Working Paper.
Available at SSRNhttp://ssrn.com/abstract=926971

Kosowski, R., Timmerman, A., Russ R. and Halbert2006. “Can Mutual Fund
“Stars” Really Pick Stocks? New Evidence from a Btap Analysis”Journal of
Finance 61 (6).

Kothari, S., and Warner, J. 2001. “Evaluating Mlifaand Performance’Journal of
Finance,55, 5, 1985-2010.

Lintner, J. (1965). “The Valuation of Risk Assetsidathe Selection of Risky
Investments in Stock Portfolios and Capital Budge®eview of Economics and
Statistics 47:1, 13-37.

Machado, Santos, C. e Armada, M., (1997). "Avalbagé Desempenho de Gestores de
Investimentos sem recurso a Carteiras PadfBAC v.1, n.3, Set./Dez. 1997: 31-55,
http://www.scielo.br/pdf/rac/vin3/v1n3a03.pdf

Markowitz, H. (1959). “Portfolio Selection: Effient Diversification of Investments”,
Cowles Foundation Monographo. 16. New York: John Wiley & Sons, Inc.

Nagorniak, J. (1982). “Risk Adjusted Equity Perfamse MeasurementThe Journal
of Finance Vol. 37, No. 2, Papers and Proceedings of théidgtbrAnnual Meeting of
the American Finance Association, Washington, DD@gember 28-30, pp. 555-561

Narasimhan,J. and Titman,bS., (1993). “Returnsugif®y Winners and Selling Losers:
Implications for Stock Market Efficiency’The Journal of FinangeVol. 48, No. 1
(Mar., 1993), pp. 65-91Published

NYSE Euronext (March 2011). “Rules for the Psi B@dx”, Version 11-01, by NYSE
Euronext. Available at http://www.euronext.com/ie0/061/630/616303.pdf

Roll, R. (Sep., 1978). “Ambiguity when PerformanseMeasured by the Securities
Market Lin€, The Journal of FinancgVol. 33, No. 4, pp. 1051-1069

Russell U.S, (March 2011). “Equity Indexes: Congiinn and Methodology”, by
Russel Investments. Available at
http://www.russell.com/indexes/documents/Methodglpdf

28



S&P (February 2009). “Index Mathematics: Methodglodpy Standard & Poor’s.
Available at
https://www.spindexdata.com/idpfiles/shariah/prtXeewhitepapers/Methodology Ind
ex_Math_Web.pdf

Sharma, V., Easterwood, J.C., Kumar, R., (2006pstitlutional Herding and the
Internet Bubble”, Working Paper Series.

Sharpe W.F. (1994)ournal of Portfolio Managemenfall 1994; 21, 1; ABI/INFORM
Global

Soucik, Victor and Allen, David E. Edmund (undatét) Search of True Performance:
Testing Benchmark-Model Validity in Managed Fundsn@xt”. Available at SSRN:
http://ssrn.com/abstract=219988

Treynor, J. (1965). “How to Rate Management of Btweent FundsHarvard Business
Review(43), 63-75.

Treynor, J., and F. Mazuy, (July-Aug. 1966). "Carutdval Funds Outguess the
Market?"Harvard Business Review5, 131-136

Treynor, J. and Black., F. (1973). “How to Use S#glAnalysis to Improve Portfolio
Selection"The Journal of Busines¥ol. 46, No. 1 (Jan., 1973), pp. 66-86

Warachka, M. and Hogan, S. (2008). "Implied Measura Relative Fund
Performance'FFinancial Markets and Portfolio Manageme@® , 47-66

Wermers, R. (2003) “Is Money Really 'Smart'? Nevidénce on the Relation Between

Mutual Fund Flows, Manager Behavior, and Perforredpersistence”, Working Paper.
Available at SSRN: http://ssrn.com/abstract=414d200i:10.2139/ssrn.414420

29



A. Appendix

30



Table A-1: Portuguese Equity Mutual Funds

Net Asset
Global Value® (July Market share (july Net Asset Value® Market share
Fund Management Entity Abbreviation  Cost Rate® 2004) 2004) (july 2011) (July 2011)
FUNDO DE INVESTIMENTO MS(I::-:-:\JI::)LABERTO SANTANDER ACCOES Santander Asset Management - Sociedade Gestora
Fundos Investimento Mobiliario, SA Santander 2,01% 72,05 23,13% 77,23 35,14%
MILLENNIUM ACCﬁES PORTUGAL - FUNDO DE INVESTIMENTO ABERTO DE
ACCOES NACIONAIS Millennium BCP Gestdo de Activos - Sociedade
Gestora de Fundos de Investimento, SA Millennium 2,03% 87,68 28,14% 49,80 22,66%
CAIXAGEST ACC()ES PORTUGAL - FUNDO DE INVESTIMENTO MOBILIARIO
ABERTO DE ACGCOES Caixagest - Técnicas de Gestao de Fundos, SA Caixagest 2,02% 81,49 26,16% 36,40 16,56%
- BPI Gestdo de Activos - Sociedade Gestora de Fundos
BPI PORTUGAL - FUNDO DE INVESTIMENTO ABERTO DE ACCOES N L
de Investimento Mobiliario, SA BPI 1,29% 16,14 5,18% 28,35 12,90%
ESPIRITO SANTO PORTUGAL ACCOES - FUNDO DE INVESTIMENTO ABERTO DE  ESAF - Espirito Santo Fundos de Investimento
ACGOES NACIONAIS Mobiliario, SA ES 2,29% 26,02 8,35% 11,45 5,21%
ALVES RIBEIRO - MEDIAS EMPRESAS PORTUGAL - FUNDO DE INVESTIMENTO o . .
MOBILIARIO ABERTO DE ACCOES Invest Gestdo de Activos - Sociedade Gestora de
¢ Fundos de Investimento Mobiliario, SA AR 0,91% 8,71 2,80% 6,03 2,74%
FUNDO DE INVESTIMENTO MOBILIARIO ABERTO BARCLAYS PREMIER ACCOES
PORTUGAL Barclays Wealth Managers Portugal - SGFIM, SA Barclays 2,05% 12,51 4,02% 5,84 2,65%
BANIF ACCOES PORTUGAL -DI:LIZDE;E'\::\C/IE;;:\:I:NTO MOBILIARIO ABERTO Banif Gestdo de Activos - Sociedade Gestora de
¢ Fundos de Investimento Mobilidrio, SA Banif 2,05% 6,95 2,23% 4,72 2,15%
Total 311,56 219,81 €

Notel: total fees applied to the fund relative to average Net Asset Value, over a 1-year period

Note 2: values in millions of euros
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Table A-2: Mutual Fund Performance

Fund AR Banif Barclays BPI Caixagest ES MillenniumSantander Average
Total return 15,72% 2,26% -6,32% -11,82% 9,86% 16,66% -8,49% 20,49% 3638,
Annualized return  2,11% 0,32% -0,93% -1,78% 1,35% ,23% -1,26% 2,70% 0,59%
Anualized Standard
Deviation of 21,29% 20,64% 21,67% 20,55% 20,55% 20,60% 20,18% 21,82% ,9020
Monthly Returns
Sharpe Ratio -0,0512 -0,0312 -0,0461 -0,0041 -0,0597 -0,0159 -0,0023 0%R0
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Figure A-1: Comparison Over Time
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