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Performance of Personal Pension Plans in Portugal

Abstract

In a society where the number of pensioners is considerably increasing and the proportion
of contributors is decreasing, the social security system is becoming unaffordable,
increasing the importance of personal pension plans in complementing the pensions
provided by Governments. After the 2008 financial crisis, the concern related with the
guarantee of an income during the retirement period increased, which lead to a major
investment in retirement-oriented financial products. This work pretends to analyze the
performance of personal pension plans in Portugal and to provide more information about
these financial products, as the literature in Portugal related with this topic is scarce. It
was found evidence that, on average, the performance of these plans is not significantly
different from zero and that they underperform their benchmarks. This result might
implicate that these plans are not the solution to guarantee the same standard of living
once the individual retires. When compared against each other, the performance does not
differ significantly between funds, and this might be related with the restrictions imposed

by the Government regarding the market structure and asset allocation.
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Resumo

Numa sociedade onde o numero de pensionistas estd a aumentar e a propor¢do de
contribuintes a decrescer, 0 sistema da seguranca social esta a tornar-se insustentavel,
aumentando assim a importancia dos planos poupanca reforma como complemento das
pensdes pagas pelo Estado. Apos a crise financeira de 2008, cresceu a preocupagao em
garantir um rendimento durante a reforma, levando a um aumento da contribuicdo para
produtos de longo-prazo. Esta dissertacdo tem como objetivo analisar o desempenho dos
planos poupanga reforma (PPR) em Portugal e providenciar mais informagéo sobre este
topico, uma vez que a literatura nesta area é escassa. Os resultados sugerem que o retorno
destes planos néo é significativamente diferente de zero e 0s mesmos tém um desempenho
inferior, a portfolios equivalentes, em meédia. Este resultado pode implicar que os PPR
ndo sdo a melhor solucdo a fim de garantir o mesmo nivel de vida durante a reforma do
individuo. Quando comparados entre si, 0s PPR apresentam rendibilidades semelhantes,
0 que pode ser provocado pelas restricdes impostas por lei no que concerne a estrutura do

mercado de fundos de pensdes e a alocacdo dos investimentos.

Palavras-Chave

Personal pension plans, pension funds’ performance
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1. Introduction

As stated in the Universal Declaration of Human Rights, Art. 22, “Everyone, as a member
of society, has the right to social security and is entitled to realization, through national
effort and international co-operation and in accordance with the organization and
resources of each State, of the economic, social and cultural rights indispensable for his
dignity and the free development of his personality.” One of the main concerns for
Governments is to make sure individuals have a periodic income, once they retire. This
is guaranteed through Social Security Systems; a pay-as-you-go system, managed by the
State, where working people make mandatory contributions which are used to pay current
pensions. This system can only be sustainable when contributions are higher than
payments, which might not happen in the future due to the inverted population pyramid
verified in most of the countries, especially in the developed ones. The health care and
life quality improvement promoted the increase of average life expectancy, from 67 years
in 1960 to 80 years in 2015 (Figure 1). However, this was not accompanied by a growth
in the fertility rate; in fact, during the same period, the world assisted to a decrease from
3.2 children per woman to 1.7 (Figure 2), leading to a population ageing.

These two trends, as mentioned before, represent a big issue for Social Security
Systems in OECD members, where the number of contributors might not be enough to
compensate the increase in the number of pensioners.

To mitigate this problem, a multi-pillar system, developed by the World Bank in 1994,
was promoted - a flexible system that intended to address the population needs and to
provide more security against the economic, demographic, and political risks faced by
pension systems. The first pillar is publicly managed as part of a country’s social security

system; it is a mandatory defined benefit scheme, financed by collecting taxes from
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workers and paying out immediately to pensioners. The second pillar is privately
managed and it is provided by companies in the form of occupational pension plans; these
are essentially mandatory defined contribution schemes and are funded by the employer
and the employee. The third pillar consists on a voluntary defined contribution scheme,
where an individual decides to make contributions to a plan, known as personal pension
scheme or individual retirement account. This last pillar is the subject of this work.

A Personal Pension Plan (PPP) is an individual retirement account whose purpose is
to provide a lifetime income security during the retirement period. In these plans,
contributions are made during an employee’s working life and accumulated into a fund
managed by an insurance or financial institution. During the retirement period, the
individual will receive the total amount invested plus the return from this fund in the form
of periodic payments. The investor bears both the financial and the longevity risk.

In Portugal, PPPs were created in 1989, under the name Plano Poupanca Reforma,
and are described on the Decreto-Lei n® 205/89 (Appendix A). The aim of these plans is
to encourage long-term savings (Figure 4 shows the significantly decrease of the saving
rate) which will complement the pension provided by the social security during retirement
(Figure 3 shows the increase of social security expense as a percentage of GDP since
1970). PPPs are Tax-Deferred accounts (Appendix B shows how PPPs are taxed),
managed by specialized entities, such as investment fund management companies,
pension fund management companies and insurance companies. Since these are long-
term investments, they should be characterized by solid investments, so fund managers
need to respect the rules established by the law when constructing the fund. Individuals

can be repaid only when they retire, if the contributions started at least 5 years before, or
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when they face long-term unemployment or a serious illness and incapability of working.
Withdrawals in other conditions than these are subject to penalizations.

PPPs are divided in two major categories: insurance, which guarantee a minimum
return, and funds, which are more volatile and do not guarantee a return. Almost 90%? of
the plans held by households are in the form of insurance PPPs, however the investment
in funds PPPs has been increasing, as individuals start perceiving insurance PPPs have
very low returns. The purpose of this study is to assess the performance of personal
pension plans in the form of funds in Portugal, using performance indicators, such as the
Sharpe ratio and the Modigliani risk-adjusted performance ratio, and comparing them to
some benchmarks. The results suggest that the performance of these funds is not
significantly different from zero and its lower, on average, than their benchmarks.

This work is divided as follows: in section 11, the literature review related with the
personal pension funds topic; in section Il it will be described the data and the
methodology used; in section IV the results will be presented; and in section V

conclusions, limitations and future research.

2. Literature Review

According with the Life-Cycle hypothesis, individuals tend to save less when their
income is lower or when expenses are expected to be higher (Modigliani and Brumberg,
1954). One of the main concerns in the OECD countries is the low households’ saving
rate, which implies that individuals are not saving enough for retirement, resulting in a
decline of their standard of living in this period (McCarthy and Pham, 1995), especially
when the state pension provision is facing financial difficulties given the current

demographic changes (Disney et al., 2000).

12016 data
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Considering that investment decisions are related with tax savings and with the
guarantee of an income during retirement (Barrero and Laborda, 2007), countries
developed tax-deferred accounts, in order to encourage people saving for their retirement.
In these accounts contributions are tax deductible and taxes over interests are paid only
when funds are withdrawn.

Individuals can choose between two investment vehicles when setting up a personal
plan: profit option, where investment returns are smoothed over time, or non-profit
option, where contributions are used to buy units whose value corresponds to an
investment fund and the pension value depends on the return of this investment (Gregory
and Tonks, 2004).

2.1. Personal pension plans vs Other saving accounts

The major PPPs’ disadvantage relative to other savings accounts is the fact that returns
cannot be withdrawn before retirement in case of need (Samwick, 1998). It is reasonably
to think in these two forms of saving as substitutes, but some studies show the opposite.
Rossi (2006) states that private pension plans and conventional forms of saving are
complementary, whereas the first one has a retirement purpose, and the second form of
investment is made for precautionary reasons. Also, individuals who save in one form are
more likely to save in other forms as well (Venti and Wise, 1991).

2.2. Contributions to personal pension plans

When studying personal pension plans it is important to evaluate their impact on national
savings (the sum of public with private saving). It is expectable a decrease in public
revenues, since IRAs are tax-deductible, but private saving depends on how these plans
are financed and how high their returns are. Contributions to these accounts can be

financed from three different sources (Attanasio and Deleire, 2002): decrease in
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consumption, which represents new savings; shift the investment from other financial
products; or invest the amount that would be invested even in the absence of individual
retirement accounts. These authors found evidence that individuals are reshuffling
existing savings. However, this conclusion is not universal. Some authors defend that
contributions to personal pension plans represent new saving, through reductions in
consumption or increase in income (Guariglia and Markose, 2000).

2.3. The investor’s profile

It is also interesting and relevant to analyze the consumers’ profile; however, this analysis
can be difficult due to the heterogeneity among households (Gale and Scholz, 1994).
General conclusions are similar between different studies: contributions to PPPs are
positively correlated with age, income and degree of education; married people have more
propensity to make contributions, but larger families tend to save less; PPPs’ consumers
have less debt and households who have in past accumulated more illiquid financial assets
are more likely to continue saving in this form. Households prefer to maintain their wealth
in cash and near-cash investments, and the proportion invested in riskier assets declines
with age and increases with wealth. There is also a tendency for women to be more
conservative, which might result in less retirement income. Women are expected to live
longer than men (83 years against 78 years?), so the retirement wealth must support a
longer period. One of the explanations for this conservatism might be the lower average
income when comparing with the male’s average income (Bajtelsmit and Bernasek,
1996). For Bodie and Crane (1997) the retirement-oriented investment should be
concentrated in equities and long-term fixed-income securities and the portfolio must be

diversified to mitigate the inherent risks. For Blake, Wright and Zhang (2014), the

2 Average life expectancy at birth for OECD members, World Bank, 2015
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contribution rate to PPPs should not be constant over time and it reflects the trade-off
between current and future consumption, the individuals’ risk aversion level and the
changes in income over the life-cycle. The lack of knowledge of individuals to assess the
performance of their investments might result in a vulnerability to low income during
retirement (Petraki and Zalewska, 2015); so, individuals must be provided with the right
information, education and experience, so they will tend to control better their
investments, making better choices.

In Portugal, the proportion invested in life insurance and pension funds has been
gaining importance since the 1990s as people start perceiving the importance of these
financial products to complement the social security benefits received during retirement
(Cardoso, Farinha and Lameira, 2008).

2.4. The performance of personal pension plans

The future benefits of private pension funds are exposed to several risks, namely the
systematic risk, the systemic risk and the agency risk. The systematic risk is the risk
inherent to the market; the systemic risk is associated with the possibility of an event to
trigger a collapse in a certain market; the agency risk is the risk that the management of
a company will use his authority to benefit itself rather than the shareholders. Another
risk concerning these plans is the risk associated with investments in foreign currencies,
namely the exchange rate, the settlement risk and the liquidity risk. To mitigate these
risks, governments established rules regarding the pension’s market structure, the funds’
performance and the asset allocation. The regulation prevents the funds to be completely
different from each other, which unable investors to choose the funds that better suit their

needs accordingly with their age, wealth and risk aversion. These restrictions cause a
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herding effect: funds will end up investing in similar assets, and, therefore, performance
between funds will not be so different (Srinivas, Whitehouse and Yermo, 2000).

Srinivas, Whitehouse and Yermo (2000) studied the performance of pension plans in
LATAM countries. They found that asset allocation and performance are similar across
pension funds. They also found evidence that these funds underperform their benchmarks,
though their volatility is lower. The authors defend that these results are related with
portfolio homogeneity: there is a limit of one fund per manager, however, the reaction to
market events tend to be the same between managers, in part due to the restrictions
imposed to the pensions’ asset allocation.

Gregory and Tonks (2004) tested the performance of personal pension plans in the
UK. The authors found evidence that the average performance of these accounts is not
significantly different from zero; also, the performance of these schemes may be
associated with the ability of the fund manager.

Petraki (2012) also studied the personal pension plans in the UK. The author found
evidence that PPPs outperform their benchmarks both in raw terms (the difference
between the portfolios) and in risk-adjusted terms. Petraki also found evidence that the
performance of the fund is better when funds are young; bear markets are found to have
a stronger impact than bull market conditions; and fund performance is positively
correlated with the provider’s size.

Petraki and Zalewska (2015) also studied these accounts’ performance in the UK
making a comparison with T-bills and benchmarks. the authors found evidence that funds
focused on emerging markets are more profitable; the performance of the funds whose
investments are in domestic assets, was not so different from zero; funds concentrated in

UK equities were negatively affected by the 2008 financial crisis; the risk was higher
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when international investments were made. The authors found evidence that PPPs
outperform their benchmarks in the long and short run which implicates that the primary
prospectus benchmarks are not challenging pension funds when it comes to long-term
performance targets. They also found evidence that PPPs outperform T-bills in the long-
run but not in the short-run.

3. Data and Methodology

3.1 Data
This section describes the data used in this study and reports some general statistics that
illustrate the development of the personal pension fund market in Portugal.

The data is provided by Autoridade de Supervisdo de Seguros e Fundos de Pensdes
(ASF) and by Associagdo Portuguesa de Fundos de Investimento, Pensdes e Patrimonios
(APFIPP). Currently (September 2017), there are 85 personal pension plans divided in
three classes: 26 pension funds (denominated as FP from now on), 44 pension plans based
on life insurance and 15 securities investment funds (denominated as FIM from now on).
The first two classes are supervised by ASF and the last one is supervised by Comisséo
do Mercado de Valores Mobiliarios (CMVM). For each fund was collected the fund’s
name, provider’s name, inception date and fund’s class (Table 1). Daily returns are
available since 1989. Information regarding investors’ profile, contributions, fund’s value
and asset allocation are provided at a cross-sectional level.

Currently there are 27 providers in the personal pension market. Figure 5 shows the
number of PPP and pension providers between 1989 and 2017; in 1989 there was 5
individual pension plans provided by 4 institutions; between 1989 and 2000 the number
of pension funds available increased to 20, while the number of providers increased to 10

institutions; on the following decade (2000-2010), there was 37 more pension funds and
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9 more institutions. From 2010 to 2017 the number of personal pension plans increased
from 57 to 85 and the number of providing institutions increased from 19 to 27.

The following market analysis is based on ASF information which does not include the
personal pension plans under the life insurance class.

Nowadays, personal pension plans only represent 2.4% of the total Portuguese pension
funds market (Figure 6). Contributions to these plans increased significantly between
2011 and 2015, this tendency can be justified by two factors (Figure 7). First, after the
2008 financial crisis, the household saving rate increased in response to the uncertainty
related with future income (both during the working period and the retirement period).
Second, the investment in these plans was promoted through tax incentives, the guarantee
of a return and the creation of new plans. However, in 2016, the contributions’ value
decreased. Regarding de plans’ value (Figure 8); the value depends on the returns of the
securities that are included in these plans and it has been increasing, but not significantly,

since 2011.
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__/—

80000

70000

60000

50000

40000

30000

20000

10000
2011 2012 2013 2014 2015 2016 2011 2012 2013 2014 2015 2016

Figure 7. Contributions PPP, in thousands of euros, (ASF, 2011-2016) Figure 8. PPPs’ value, in thousands of euros, (ASF, 2011-2016)

The number of participants declined 17.60% between 2010 and 2015, increasing
5.32% in 2016; from the 66,607 participants, 53.21% are male, though the proportion of

women investing in these plans has been increasing (Figure 9). During the period in



Performance of Personal Pension Plans in Portugal

analysis the trend has been shifting, participants aged between 56-60 have been the main
holders of personal pension plans; however, the weight of the thresholds 41-46 and over
65 is increasing (Figure 10). This is the result of a higher concern in saving for retirement
and the increase of the retirement age. Regarding its asset allocation, these funds invest
mainly in bonds (corporate and government), liquid assets and stocks (Figure 11). The

asset allocation is restricted by law, which makes it similar across pension funds.

Number of participants by age and gender
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Figure 10. Number of Participants by gender and age (ASF reports: Estatisticas de Fundos de Pensoes, 2011-2016)

3.2 Methodology

The first issue concerning the methodology of this work is how to measure funds’
performance. Sharpe (1966) developed a risk-adjusted return ratio which measures the
average return earned in excess of the risk-free rate per unit of total risk. The Jensen’s
alpha measures the difference between an asset’s verified return and its expected return
according to the CAPM model (Jensen, 1968). Treynor introduced a risk adjusted return
ratio (Treynor, 1965). The Modigliani risk-adjusted performance ratio (M?) measures the
returns of a portfolio adjusted for the risk of a benchmark’s portfolio (Modigliani and
Modigliani, 1997). Previous work on fund’s performance rely on single and multi-index
CAPM models or on the Arbitrage Pricing Theory. Some research uses a benchmark to

compare the fund’s return and/or risk-adjusted ratios as a performance measure.

10
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The choice of the benchmark is also an important issue. In order to minimize the risk,
funds invest in different asset classes, which makes it inappropriate to choose a single
index as a benchmark.

In this work, it will be used a benchmark to compare the fund’s performance. These
benchmarks were chosen based on the information provided by institutions on their
annual reports.

Three performance measures are used in this work, the Sharpe-ratio, the difference in
returns of the fund and its benchmark and the M? measure (Appendix C shows how these
measures are calculated).

As mentioned previously, there are 85 personal pension plans on the Portuguese
market, 5 of them opened in 2017, so they are excluded from this analysis. For personal
funds under the life insurance class it is not possible to collect enough data to perform
this analysis. This leads to a total sample of 40 plans, whose value was collected from
APFIPP database on a daily basis. The period of observation is from December 1989 to
December 2016. Monthly returns data were collected, with a total of 5,403 observations.
The risk of the funds is calculated as the standard deviation of the monthly returns.

Regarding benchmarks, it was collected the monthly returns of different indexes, for
the period 1999-2016, from Bloomberg database. Taking into consideration the
information contained on the funds’ annual report, it was constructed a benchmark for the

personal pension funds (Table 2). Appendix D describes the benchmarks used.

Investment type Benchmark
Government Bonds |Barclays EurAgg TR
Corporate Bonds |BBgBarc EurAgg 1-5 Yr
Stocks FTSE, Dow Jones, Eurostoxx 50, MSCI Europe, MSCI World
Liquidity Euribor 1M
Other Investments |Euribor 6M

Table 2. Benchmarks used per investment type

11
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To mitigate possible issues related with stationarity, since monthly returns are found
to have strong time-series properties, data was converted into yearly returns, through the
arithmetic average method, for both returns and volatilities. A year is considered to be the
first one for a fund, if there are, at least, 6 monthly observations. This leads to a total
sample of 38 plans and a total of 501 observations.

For comparison reasons, the sample will be divided in funds under the FIM class and
funds under the FP class. It will also be divided into funds whose mainly investment is in
stocks (equity funds) and funds that are more conservative (fixed income funds).

First it will be tested if the difference in mean returns, sigma and Sharpe ratio (pension
fund’s average return, sigma and Sharpe ratio minus that of benchmark’s) is different
from zero. The null hypothesis is: the means are equal to zero. After, it will be tested if
the difference in returns and the Modigliani-Modigliani measure are significantly
different from zero. The null hypothesis is: the difference in returns (or the M2 measure)
is not different from zero. T-statistics at 5% significance level (Appendix E).

Results are shown on the next section.

4. Results

The portfolio diversification allows personal pension plans to have a low standard
deviation, which means that these might be low risk investments, on average. This
diversification helped to minimize the impact of negative events in the PPPs performance.

Considering the period 1990-2016, the average monthly return was 0.448% (Figure
12). These plans were more volatile in the periods 1997-2001 and 2008-2016. Between
July 98 and October 98, the PPPs’ monthly returns were affected by the 1997 Asian
financial crisis. After the Russian market collapse, international stocks market, from USA

to Japan, reached new lows, as investors’ confidence level was shaken by the

12
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unpredictability in the world’s financial markets. In 2001 and 2002 the decrease of the
returns is justified, among other reasons, by the Dotcom bubble; until 2001 there was a
high speculation around internet, with many internet-based companies being founded and
a lot of people wanting to invest on them. After that, many companies started to report
huge losses and some had to shut down. The terrorist attacks of 11" September,
accelerated the stock markets drop, persisting the negative returns in 2002. The biggest
drop on the personal pension plans’ return occurred in 2008, during the world financial
crisis. This crisis started on the real state US market and it quickly spread worldwide. The
impact of this crisis in Portugal was severe, and the economy is still trying to recover.

As shown by Figure 13, the PPP’ average yearly return has a decreasing tendency.

Regarding benchmarks, their performance has been following the same trend as PPPs’
(Figures 14 and 15). Though, on average, personal pension funds underperform their
benchmarks. This gap is more relevant for the period 1999-2001 (Figure 16).

Figure 17 shows the histogram for PPPs’ average returns. Between 1999 and 2016, the
mean average return was 2.235% and its standard deviation was 5.512% (Figure 17). It
presents a negative skewness of -1.261 and a kurtosis of 8.089. More than 50% of the
observations are on the right side of the histogram, which implies that returns from these
funds are not significantly different from zero.

Regarding Benchmarks, for the same period, the average return mean was 7.329% and
its standard deviation was 7.679%. It presents a positive skewness of 0.149 and a kurtosis
of 10.489 (Figure 18).

Figure 19 shows the distribution of the difference in returns. Between 1999 and 2016,
the returns of personal plans were, on average, lower than the benchmarks’ return. This

distribution also presents a negative skewness of -1.155. On a risk-adjusted basis, based

13
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on the Modigliani-Modigliani measure, this plans also underperform their benchmarks
(Figure 20). The skewness was still negative, -2.23, and the kurtosis was 14.63.

Table 3 shows the previous results in more detail. In raw terms, comparing the average
returns, personal pension funds in Portugal perform identically. Funds under the FIM
class and funds under the FP class, on average, perform identically; the difference
between the securities investment funds and their benchmarks is lower than the difference
between pension funds and their benchmarks, on average. Though fixed income funds
have a lower return and volatility, on average, when compared to equity funds, this
difference is not so significant; the difference between funds that invest more in equities
and their benchmarks, is, on average, lower than the difference between the more
conservative funds and their benchmarks.

The results for the first test are exhibited in table 4. Remembering, the null hypothesis
is: the difference in mean return, sigma and Sharpe ratio is equal to zero. It was found no
statistical evidence that the difference in mean return and sigma are equal to zero, one
should reject the null hypothesis at a 5% significance level. On average, PPPs have lower
volatilities and lower returns than benchmarks. These validates what was stated before,
Portuguese personal pension plans, on average, underperform their benchmarks. On a
risk-adjusted return basis, the null hypothesis is not rejected, once, at a 5% significance
level, the statistical evidence suggests that the difference in mean Sharpe ratio is equal to
zero.

Table 5 shows the results for the second statistical test. Remembering, the null
hypothesis is: the difference in returns and/or the Modigliani-Modigliani risk adjusted
ratio is not significantly different from zero. Regarding the difference in returns, there is

no statistical evidence that this value is not significantly different from zero. Therefore,

14
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one should reject the null hypothesis at a 5% significance level. This is accordingly with
the previous results that PPP underperform their benchmarks, on average. Considering
the total sample, it was found no statistical evidence that the Modigliani-Modigliani
measure is not significantly different from zero at a 5% significance level, so the null

hypothesis should be rejected. On a risk-adjusted basis, the plans also underperform their

benchmarks.
Sample Fund Variable | Mean |Standard Deviation
Return 0,022 0,055
PPP Sigma 0,109 0,075
Total PPP Sharpe Ratio| -0,401 0,870
(#obs = 501) Return 0,073 0,077
Benchmark |Sigma 0,121 0,091
Sharpe Ratio 0,418 2,277
Return 0,023 0,062
PPP Sigma 0,111 0,083
Securities Investment Fund Sharpe Ratio| -0,407 0,862
(#obs = 176) Return 0,042 0,079
Benchmark |Sigma 0,153 0,122
Sharpe Ratio| -0,075 0,679
Return 0,022 0,051
PPP Sigma 0,108 0,070
Pension Funds Sharpe Ratio| -0,398 0,875
(#obs = 325) Return 0,090 0,070
Benchmark |Sigma 0,104 0,062
Sharpe Ratio 0,684 2,747
Return 0,021 0,088
PPP Sigma 0,186 0,090
Equity Sharpe Ratio| -0,058 0,431
(#obs = 63) Return 0,045 0,086
Benchmark |Sigma 0,180 0,103
Sharpe Ratio 0,038 0,511
Return 0,023 0,049
PPP Sigma 0,098 0,066
Fixed Income Sharpe Ratio| -0,451 0,906
(#obs = 438) Return 0,077 0,075
Benchmark |Sigma 0,113 0,086
Sharpe Ratio 0,472 2,420

Table 3. PPP and benchmark’s return, sigma and Sharpe ratio
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Sample Variable | Coefficient |Standard Error|T-Statistics|P-Value
Return 0,281 0,022 12,960 0,000

( ; obt:'zpspopl) Sigma___ 0,727 0022 33,577 0,000
Sharpe Ratio -0,031 0,018 -1,702 0,089

Securities Investment Funds R_eturn 0,4916 0,042 11,675 0,000
(#obs = 176) Sigma i 0,5849 0,030 19,341 0,000
Sharpe Ratio 0,1376 0,105 1,309 0,192

Pension Funds R_eturn 0,235 0,024 9,969 0,000
(#obs = 325) Sigma i 0,928 0,029 32,114 0,000
Sharpe Ratio -0,042 0,019 -2,227 0,027

Equity R_etum 0,673 0,083 8,139 0,000
(#obs = 63) Sigma _ 0,890 0,058 15,456 0,000
Sharpe Ratio 0,477 0,089 5,356 0,000

Fixed Income R_eturn 0,2556 0,021 12,461 0,000
(#obs = 438) Sigma i 0,677 0,023 29,352 0,000
Sharpe Ratio -0,039 0,020 -2,018 0,044

Table 4. Results of T-tests on the difference of mean returns, sigma and

Sharpe ratio between PPP and Benchmarks

Sample Variable Mean Standard Error | T-Statistics|P-Value
Total PPP Rppp — RRenchmark -0,050 0,003 -15,124| 0,000
(#obs = 501) MM 0,010 0,004 2,533| 0,016
Securities Investment Funds |Rppp — Rpenchmark -0,020 0,005 -4,104| 0,000
(#obs = 176) MM 0,005 0,008 0,530/ 0,346
Pension Funds Rppp — RBenchmark -0,068 0,004 -16,607| 0,000
(#obs = 325) MM 0,013 0,004 3,174/ 0,003
Equity Rppp — RBenchmark -0,024 0,008 -2,850| 0,008
(#obs = 63) MM 0,025 0,021 1,217| 0,189
Fixed Income Rppp — RBenchmark -0,055 0,004 -15,436/ 0,000
(#obs = 438) MM 0,033 0,007 4,951| 0,000

Table 5. Results of T-tests of mean difference in returns and Modigliani-Modigliani measure

5. Conclusions

The purpose of this work was to analyze the performance of personal pension plans in the
form of funds in Portugal, making a comparison with some benchmarks defined by the
pension providers.

Pension plans were created with the purpose of encouraging people to save for their
retirement, since life quality is expected to decrease during this period, due to a reduction

in household’s wealth.
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These plans are long-term investments that depend on the performance of other assets,
making them very volatile to market conditions. Since these are long-term investments
whose purpose is to guarantee an income during the retirement period, the government
established restrictions regarding asset allocation and the market structure with the
purpose of protecting funds against negative economic events. On average, the
performance is very similar across funds and this might be caused by the restrictions
defined by the government concerning asset allocation. This homogeneity prevents the
investor to choose the fund that better suits his profile, regarding wealth, age and risk
aversion.

It was found evidence that, in Portugal, personal pension plans in the form of funds
underperform, on average, their benchmarks both in raw and risk-adjusted terms.
Benchmarks are essentially indexes that include dozens of stocks or bonds, however
pension funds do not invest in all of them. It can also happen that private pension schemes
invest in different assets that are not included on the presented benchmarks.

In general, personal pension schemes in the form of funds are not a risky investment,
however, on average, their returns are not significantly different from zero. This result
suggests that these plans might not be a good complement to pensions provided by social
security systems in guaranteeing the same life quality once the individual retires. These
results also may suggest that plans in the form of funds do not have higher returns than
PPPs in the form of insurance, and they present a higher risk as they do not have a return
guaranteed.

5.1. Limitations and future research
The study of personal pension plans in Portugal is scarce. All the information regarding

their performance, risk and asset allocation is provided by the institutions responsible for
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each fund and by ASF and APFIPP. ASF just has information at a cross-sectional level.
And the APFIPP website is not user friendly, due to the time it takes to collect all the data
needed.

It can be interesting to make a deeply investigation work regarding these plans,
studying what motivates individuals to invest a portion of their wealth in these plans; how
does age, wealth, career path and risk aversion affect the individual’s choice when
choosing the plan; it can also be interesting to analyze the impact of these plans on

household’s saving and if the investment in these financial products is worthy.
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Appendix

Appendix A — Decreto-Lei n.° 205/89

2ddbh DIARIO DA REPUBLICA — | SERIE N." 195 — 2761959

MINISTERIO DAS FINANGAS

Dacrato-Lel n.® 20589
de 27 de Junho

A constituicdo de planos individuais de reforma per-
mite incentivar a poupana de longo prazo completando
o5 esquemas de seguranga social proporcionados pelo
Estado ¢ 05 que tBm naturcza privada, como &8 dern-
vidos de fundos de pensdes,

Trata-s¢, alids, de uma orientagiio estratégica nas po-
litkeas macroecondmicas ¢ da Seguranca Social que con-
siste em criar todo um conjunto de esquemas diversi-
ficados complemeniares do sistema geral de scguranga
social.

A relevincia da poupanga na sconomia portuguesa
justifica que, em determinadas condigles, os planos in-
dividuais de poupanga-reforma beneficiem de um re-
gime fiscal que, por um lado, facilite a capitalizacio
na fase de poupanga e, por outro, niio seja penalizante
aquando dos reembolsos para os fins sociais que se pre-
tende alcangar. Todavia, ndo assentam em isengdo fis-
cal mas apenas no diferimento da tributagdo. Isto £,
¢ deniro de limites determinados, as contribuaighes para
o fundo ndo estio sujeitas a IRS, mas os reembolsos,
que incluem o capital e rendimentos acumulados, es-
1do sujeitos & imposto, em condighes alids favordveis,
segundo o regime previsto para as pensdes e com uma
regra especial para atenuar o efeito da progressividade
no caso de resgaie. parcial ou total, de uma b ver.

Dado o importante papel que se reconhece aos spla-
nos poupanga-reformas (PPR) como fomentadores da
poupAneE & como esguemas complamentares de reforma
coMm Visla a uma maior justica social, para aldm da ne-
cessidade de ge evitarem situagdes de dupla tributagio
para 0% participanies, ficam isentos do IRC os rendi-
mentos dos fundos de poupanga-reforma (FPR). De
igual modo, slo considerados como custos ou perdas
de exercicio, nos termos do regime previsto ne n,” 2
do artigo 18,7 do Cadigo do IRC, os gastos suporia-
dos pelas pessoas colectivas com a subscrigdo de certi-
ficados FPR em nome ¢ a favor dos seus empregados.

O referido regime fiscal € o constante do estatuto dos
beneficios fiscals.

A gestio destes planos, pela sua configuracdo ¢ na-
tureza, & atribuida 8 entidades sspecializadas, como séo
as sociedades gestoras de fundos de investimento e de
fundos de pensdes ¢ as companhias de seguro do ramo
vida, Pretende-se, também, incentivar a concorréncla
nesta matkria, a fim de serem oferecidas alternativas
diferentes ans cidados sem pdr em risco a seguranca
das aplicaghes, razdo pela qual tais planos deverdo ser
constituidos por um minimo de 50 % em tiubos da di-
vida publica,

Assim;

Mo uso da autorizagiio legislativa concedida pela ali-
nea g) do artigo 4. da Lei 0,° 8789, de 22 de Abril,
e nos termos da alinea B) do n.® 1 do anige 200.° da
Consthivigho, o Governo decreta o seguinte:

Artigo 1.
Nogdr
| — Os wplanos poupanga-reformas (PPR) sdo cons-

tivwidos por certificados nominativos de um fundo de
poupanga-reforma (FPR), que terd a forma de fundo

22

de investimento, de fundo de penstes au oulros egqui-
parados,

2 — s ceriificados de FPR podem ser subscritos por
pessoas singulares ou por pessoas colectivas a favor @
em nome dos seus trabalhadores

3 — Os certiflicados de FPR podem sepresemiar di-
versas unidades de panicipagio do FPE. inteiras ou
fraccionadas, as guais podem ser ou ndo desmatcriali-
zadas,

4 — S0 enguadrdvers po regime dos PPR os segu-
ros individuais de poupanga-reforma ¢ outros congé-
neres, desde que, cumulativamente:

g) Cumpram os regquisitos estabelecidos no pre-
sente diploma;

B} As respeclivas reservas maremalicas evidenciem
a observiincia do disposio no artigo 3.7

&) Aditem 4 respecriva denominagdo a sigla PPR.

Artign 2.7
Gastin dos FPH

I — 580 competentes para gerir 05 FPR as seguin-
ves entidades:

g} Sociedades pestoras de fundos de investi-
mento, sutorizadas nos termos do Decreto-Lei
n.® 229-C/88, de 4 de Julho;

k) Sociedades gestoras de fundos de pensoes, aulo-
rizadas nos termos do Decreto-Lei n.® 396/86,
de 25 de Movembro;

¢} Companhias de seguros que explorem legal-
mente em Porugal o ramo o Vidas,

2 — Cada entidade gestora poderd gerir um ou mais
FPR.

Artigo 3.7
Compesigie do fusdo

1 — As regras a que deve cbedecer a composigdo do
patriménio do fundo sdo as apliciveis aos fundos de
investimento, aos fundos dé pensdes ou 45 Feservas ma-
tematicas dos seguros de vida, conforme 0s casos, com
a ressalva do dispesio ne nimero seguinte.

21 — Em relagiio ao parrimanio do fundo deverdo ser
observadas as seguinies relaghes:

o) O FPR deverd ser constiuido, no minimo de
2 %, por numerdrio, depdsitos bancdarios, ba-
Ihetes dios Tesouro ou aplicegdes nos mercadog
inrerbancirios;

by O FPR serd constituido, no minime de 500%,
por titulos de divida pablica emitides por prazo
SUPETIOr @ WM And;

c) O FPR poderd ser constituido, ne miximo de
20 %o, por documentos sepresentativos de em-
préstimos hipotecdrios.

Arrigo 4.7
Reembolio dos certiflcados

| — Os participantes 50 podem exigic o reembaolio
do valor capitalizado dos certificados nos seguinics
cas0s:

a) Reforma por velhice;

B Desemprego de longa duragio;

¢} Incapacidade permanente para o trabalho qual-
guer Que seja 3 SuE Causa;

ay Dhoenga grave;
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N®IdS — 2781989

DIARIO DA REPUBLICA — 1| SERIE

2447

e} A partit des 60 anos de idade, desde que a
subscricdo se¢ tenha iniciado hd pelo menos
cineo anos.,

2 — Mo caso de morte do participante o reembolso
poderd ser exigido pelos herdeiros.

3 — O regime relativo 4 deserigio objectiva dos ca-
505 previstos no n.” [, bem como 4 sua confirmacgio,
constard de regulamento a aprovar por porlaria con-
junra dos Minisiros das Finangas ¢ do Emprego ¢ da
Seguranga Social.

Artigo 5.°
Cileulo du unidade de parikcipagio

O valor da unidade de participagio & calculado pelo
menos uma vee por més, em dias a Tixar no regula-
mento de gestio.

Artigo 6.7
Resulindos do fundo

Os resultados obtides pelo FPR sio objecto de ca-
pitalizagdo.

Artign 7.7
Firma de reembsnlin

1 — MNos casos previstos no n." | do artigo 4.7 os
participantes, ou 03 seus herdeiros, poderfo aoptar por:

@) Beembolso da totalidade ou de parte dos certi-
ficados de forma periddica ou ndo;

B Pensdo vitalicia mensal;

¢} Qualguer composicio das duas mosdalidades an-
teriores.

2 — As modalidades previstas nas alineas &) e ) do
nimers anterior deverio ser aprovadas pelo Instituro
de Seguros de Portugal

Artigo 8.7
Heglme ficcal

1 — O3 rendimentos dos FPR ficam isentos de [RC,

2 — A disciplina do n.® 2 do artigo 38.7 do Cadigo
do IRC & também aplicivel quando os beneficidrios fo-
rem fundos de poupanga-reforma.

3 — Para efedios de TRS & dedutivel ao rendimento
colectdvel, ¢ até & concorréncia deste, o valor aplicado
no respectivo ano em PPR, com o limite masximo do
menor dos valores seguinies: 20 %o do rendimente 1o-
tal bruto énglobado & 500 contos,

4 — O reembolso dos certificados de FPR estdo su-
jeitos a IRS nos seguintes termos:

a) De acordo com as regras aplicaveis aos rendi-
mentos da categoria H do Codigo do 1RS,
quando @ sua percepedo ocorra sob a forma de
rendas;

b) Pela taxa correspendenie a um guinto do seu
valor, em caso de resgate pela totalidade;

c) De acordo com as regras estabelecidas nas ali-
ness anleriores quanto i respectiva parte dos
rendimentos, nos casos em gue se verifiguem,
simultaneamente, as modalidades nelas refe-
ridas.

23

Artigo 9.7
Fiscalizagio

05 FPR e as respectivas entidades gestoras ficardo
sujeitos & fiscalizacio do Banco de Portugal ow do Ins-
tinete de Seguros de Porougal, consoante & sua natu-
FEFA.

Artige 10.°

Comias

| — A entidade gestora deverd publicar, com perio-
dicidade mensal, no boletim de uma das holsas de va-
lores, a8 composicdo discriminada dos valores que inte-
gram o parriménio do fundo e o nimero de unidades
de participagdo em circulagdo.

2 — A contabilidade dos fundos ¢ organizada de har-
MHLE Com a5 normas e instrughes emitidas pelo Banco
de Portugal ¢ pelo Instituto de Seguros de Portugal.

Artigo 11.°
Legislagiio mplicivs

Aplica-se aos PPR ¢ FPR a legislagio dos fundos
de investimento, fundos de pensdes ou actividade se-
guradora, conforme os casos, com as especificidades
referidas neste diploma.

Visto ¢ aprovado em Conselho de Ministros de 18
de Maio de 19809, — Amibal Antdrio Cavaco Silva —
Miguel Jozé Ribeira Cadilhe — José Albina da Silva
Peneda.

Promulgado em 146 de Junho de 1989
Publigue-se.
O Presidente da Repiblica, MARIO SOARES,

Referendado em 20 de Junho de 1989,
O Primeiro-Ministro, Anibal Antdaio Cavaco Silva,

MINISTERIO DDS NEGOCIDS ESTRANGEIRDS

Decreto n.* 26/89
de 27 de Junho

Mos termas da alinea o) do n.* 1 do artige 200.% da
Constinuicdo, o Governo decreta o seguinte:

Artign dnico. 580 aprovados, para ratificacio, os
Acto: Finais da Conferdncia Administeativa Regional
para a Planificagio da Radiodifusio Sonora em Ondas
Métricas, respeitante & regiio | ¢ a parte da regido 3,
gue constituem o Acorde de Genebra de 1984, assina-
dos em 1984 ¢ 1945, respectivamente, cujos textos ori-
ginais em francés ¢ a respectiva tradugdo para portu-
gués vido anexos ao presente decreto.

Visto e aprovede em Conselho de Ministros de 23
de Margo de 1989, — Amidbal Amtdnio Cavace Sifve —
Jode de Deus Rogedo Selvedor Pinheiro — Jodo Maria
Leitdo de Ofiveire Marting — Anridnio Fernando Coule
dirs Santos,

Ratificado em 14 de Abril de 1989,

Publique-se.

O Presidente da Repiblica, MARIO SOsRES.

Referendado em 14 de Abril de 1989,
O Primeiro-Minisiro, Anibal Anrdnio Cavaco Sifva,
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Appendix B — Personal Pension Plans’ Taxation

DEDUGOES A COLETA NAO CASADOS

Encargos suportados pelo proprie-
tario relacionados com a recupera-
¢ao ou com agdes de reabilitagao
de iméveis:

-Localizados em areas de reabilita-
¢ao urbana, ou

tuali

-Arr

p
@0 ao abrigo do NRAU ) ()
(A2 71.%.n.2 4 do EBF)
Regime puiblico de capitalizagéo

(Art.217.° do EBF),
PPR - Inferior a 35 anos (©

PPR - De 35 a 50 anos ()

PPR - Superior a 50 anos )

(Arr.2.21.° do EBF)

Donativos ao Estado em dinheiro )

Donativos em dinheiro a outras
entidades @ ®

(Art.2 B3¢

o EBF),

DEDUGOES INSCRITAS PELO CONTRIBUINTE NO ANEXO H DA MODELO 3

30% dos encargos suportados, pelo proprietario,

com o limite de € 500,00.

20% do valor aplicado com o limite de € 350,00.

20% do valor aplicado com o limite de € 400,00

20% do valor aplicado com o limite de € 350,00

20% do valor aplicado com o limite de € 300,00

Nao sao dedutiveis as importancias rel

25% das importancias doadas pelos membros do

agregado familiar.

25% das importancias doadas pelos membros do
agregado familiar, até ao limite de 15% da coleta

30% dos encargos suportados pelo proprietario, no

caso de sujeito passivo, com o limite de € 500,00.

15% dos encargos suportados pelo proprietario
dependente com o limitede € 250,00

20% do valor aplicado com o limite de€ 350,00.

20% do valor aplicado com o limite de € 400,00

20% do valor aplicado com o limite de € 350,00

20% do valor aplicado com o limite de € 300,00

as aplicagaes efi

25% das importancias doadas pelo sujeito passivo.

12,5% das importancias doadas pelos dependentes

do agregado familiar.

25% das importancias doadas pelo sujeito passivo, 25% das importancias doadas pelos membros do

até ao limite de 15% da coleta.

CASADOS

TRIBUTAGAO SEPARADA (3) TRIBUTAGAO CONJUNTA
(um sujeito passivo) (dois sujeitos passivos)

30% dos encargos suportados, pelo proprietario,
com o limite de € 500,00

20% do valor aplicado, por sujeito passivo, com o
limite de € 350,00.

20% do valor aplicado, por sujeito passivo, com o
limite de € 400,00
20% do valor aplicado, por sujeito passivo, com o
limite de € 350,00

20% do valor aplicado, por sujeito passivo, com o
limite de € 300,00

apos a data da passagem a reforma

25% das importancias doadas pelos membros do

agregado familiar.

agregado familiar, até ao limite de 15% da coleta.

12,5% das importancias doadas pelos dependentes
do agregado familiar, até ao limite de 15% da coleta.

Source: Portal das Finangas, Portugal, 2017

Appendix C — Performance indicators

Difference in Returns — it is simply the difference between the PPP’s return and
the benchmark’s return. Formula: R = Rppp — Rppp
Sharpe Ratio — it is a measure for calculating risk-adjusted return. It is the average

return earned in excess of the risk-free rate per unit of volatility. Formula: SR =
—£—F where Rj is the expected return of a portfolio, Ry is the risk-free rate and

op is the portfolio volatility.

[ ]
[ ]
Rp—Rp
op
[ ]

Modigliani risk-adjusted performance — or the M? measure, is very similar to
Sharpe ratio, but easier to interpret, especially when it presents a negative value,

since it can be presented in percentage. It measures the returns of a portfolio
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adjusted for the risk of the portfolio relative to that of some benchmark. Formula:

—*op+ Ry, where o5 is the benchmark’s annualized volatility.
P

Appendix D — Benchmarks’ description

Bloomberg Barclays EuroAgg Treasury Total Return Index consists of fixed-rate,
investment grade public obligations of the sovereign countries participating in the
European Monetary Index. This Index currently contains euro-denominated issues
from 13 countries (source: Bloomberg).

Bloomberg Barclays Euro Aggregate Corporate Total Return Index is a rules
based benchmark measuring investment grade, euro-denominated, fixed rate, and
corporate only. Only bonds with a maturity of 1 year and above are eligible
(source Bloomberg).

FTSE 100 Index — is a capitalization-weighted index of the 100 most highly
capitalized companies traded on the London Stock Exchange (source:
Bloomberg).

Dow Jones Industrial Average is a price-weighted average of 30 blue-chip stocks
that are generally the leaders in their industry (source: Bloomberg).

Euro Stoxx 50 Index is the Europe’s leading blue-chip index for the Eurozone,
provides a blue-chip representation of super sector leaders in the Eurozone. It
covers 50 stocks from 12 Eurozone countries (source: Bloomberg).

MSCI Europe UCITS ETF is a fund whose purpose is to track the performance of
the MSCI Europe Total Return (Net) Index. It captures large and mid-cap
representation across 15 Developed Markets countries in Europe (source:

Bloomberg and MSCI).
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e MSCI World UCITS ETF is a fund whose purpose is to track the performance of
the MSCI World Total Return (Net) Index. It captures large and mid-cap
representation across 23 Developed Markets countries (source: Bloomberg and
MSCI).

e Euribor is the rate at which Euro interbank term deposits are offered by one prime
bank to another prime bank within the EMU zone (source: EMMI, European
Money Markets Institute).

Appendix E — T- Statistic

A t-statistic is any statistical hypothesis test in which the test statistic follows a
Student’s t-distribution under the null hypothesis. This statistic is commonly used to
compare average returns from different portfolios and tests how significant these

differencesare. T = Xz‘ ~t(n—1), where

Vn

X is the sample mean,
w is the hypothesized value,
o is the sample standard deviation and
n is the number of observations.
The p-value is the associated probability of a result to be observed. If the p-value is

below 5% (in this particular case), the null hypothesis is rejected.
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PPP
F.P. PPR 5 Estrelas
F.I.M. Santander Poupanga Valorizacdo FPR
Victoria Valor Vantagem - Duplo Valor PPR
F.P. PPR Praemium S
F.P. PPR Praemium V
F.P. PPR BNU Vanguarda
F.I.LM. NB PPR
F.I.M. BPI Reforma Segura PPR
F.1.M. BPI Reforma Investim. PPR
. BBVA Equilibrado PPR
. CVI PPR
. PPR Vintage (+)
. Vanguarda PPR
. BPI Vida - PPR
. PPR Garantia de Futuro (+)
. PPR Europa
. PPR Platinium
F.I.M. Bankinter PPR Obrigacdes
VIVA PPR XXI
PPR Patriménio Reforma Prudente
BPI Reforma Garantida 5 anos PPR
F.I.M. Santander Poupanca Prudente FPR
F.P. BBVA Prudente PPR
PPR Patriménio Reforma Equilibrado
PPR Patriménio Reforma Conservador
F.I.M. IMGA Poupanga PPR
PPR Patriménio Reforma Acgdes
BPI Reforma Aforro PPR
F.I.M. BPI Reforma Acgdes PPR
F.I.M. IMGA Investimento PPR Acdes
Caixa PPR Capital Mais
PPR Plano Reforma Capital Garantido
F.1.M. Bankinter PPR 20
F.I.M. Bankinter PPR Acdes 55
Allianz PPR Activo
Solucéo PPR Zurich
Leve DUO (PPR)
Capital Diferido CD BA PPR
Misto BA PPR
Leve Il (PPR)
F.P. PPR Geragédo Activa
F.1.M. Optimize Capital Reforma PPR Acgdes
F.I.M. Optimize Capital Reforma PPR Equilibrado
BPI Reforma Garantida 1 ano PPR
Liberty PPR Mais
PPR SGF Garantido
BPI Reforma Garantida 3 anos PPR
BPI Reforma Garantida 8 anos PPR
PPR SGF Agdes Dinamico
F.P. BBVA Dinamico PPR
PPR Transfer (Transferéncias)
PPR Transfer
PLANO POUPANCA REFORMA - PSN
F.I.M. Optimize Capital Reforma PPR Moderado
Vida PPR Rendimento Garantido 03
Generali PPR + Seguro (Prémios Unicos)
Generali PPR + Seguro (Prémios Periédicos)
PPR Plano A
BPI Reforma Garantida 2 anos PPR
F.P. PPR BIG Acg0es Alpha
F.P. PPR BIG Taxa Plus
Lusitania Poupanca Reforma PPR (71D5)
PPR Rendimento Total (71E5)
CA PPR [Capital]
Reforma Programada PPR Empresas
Reforma Programada PPR
Leve PPR Uni - 22 série
Real PPR
PPR Garantido Finibanco 2015 - PPR
Prévoir PPR PU (TT 0%)
Prévoir PPR PP (TT 0%)
Real PPR R
Postal PPR Rendimento Garantido
PPR+
PPR SGF Stoik Agdes
PPR Poupanca Futuro Transfer
NB PPR Aforro Seguro
PPR Garantido
GNB PPR Aforro Seguro
F.1.M. Bankinter PPR 35
NB PPR Renda Mensal Il
NB PPR Renda Mensal IV
NB PPR Renda Mensal |
NB PPR Renda Mensal 111
F.P. Caixa PPR Rendimento Mais

Company
Futuro SGFP
Santander Asset Management
Victoria Seguros
Ocidental Pensdes
Ocidental Pens6es
Ocidental Pensdes
GNB SGFP
BPI Gestéo de Ativos
BPI Gestéo de Ativos
BBVA
BBVA
GNB SGFP
Ocidental Pensdes
BPI Vida e Pensdes
Futuro SGFP
Ocidental Pensdes
Futuro SGFP
Bankinter Gestéo de Ativos
Groupama Vida
SGF SGFP
BPI Vida e PensGes
Santander Asset Management
BBVA
SGF SGFP
SGF SGFP
IM Gestéo de Ativos
SGF SGFP
BPI Vida e Pensdes
BPI Gestéo de Ativos
IM Gestéo de Ativos
Fidelidade
Santander Totta Vida
Bankinter Gestéo de Ativos
Bankinter Gestéo de Ativos
Allianz
Zurich Vida
Fidelidade
Espafia, S.A.
Espafia, S.A.
Fidelidade
Futuro SGFP
Optimize Investment Partners
Optimize Investment Partners
BPI Vida e Pensdes
Liberty
SGF SGFP
BPI Vida e Pensdes
BPI Vida e Pensdes
SGF SGFP
BBVA
Fidelidade
Fidelidade
P.S.N. - Mutua de Seguros
Optimize Investment Partners
Bankinter Seguros de Vida
Generali Vida
Generali Vida
Mapfre Seguros de Vida
BPI Vida e Pensdes
Futuro SGFP
Futuro SGFP
Lusitania-Vida
Lusitania-Vida
CA Vida
Ocidental Vida
Ocidental Vida
Fidelidade
Real Vida
Finibanco Vida
Prévoir Vie
Prévoir Vie
Real Vida
Fidelidade
Ageas Vida
SGF SGFP
Fidelidade
GNB Seguros Vida
Mapfre Seguros de Vida
GNB Seguros Vida
Bankinter Gestéo de Ativos
GNB Seguros Vida
GNB Seguros Vida
GNB Seguros Vida
GNB Seguros Vida
CGD Pensdes

Inception date
23/11/1989
23/11/1989
04/12/1989
13/12/1989
13/12/1989
02/11/1990
22/11/1991
28/11/1991
02/12/1991
08/10/1992
23/11/1993
30/10/1995
09/01/1996
31/10/1996
05/12/1996
27/10/1997
29/12/1997
18/11/1999
06/12/1999
26/05/2000
14/05/2001
21/05/2001
11/11/2002
06/12/2002
06/12/2002
05/05/2003
23/04/2004
07/04/2005
22/06/2005
11/01/2006
02/05/2006
29/05/2006
04/10/2006
04/10/2006
22/11/2006
01/01/2007
08/04/2007
01/01/2008
01/01/2008
03/03/2008
11/06/2008
25/09/2008
25/09/2008
23/10/2008
06/11/2008
12/12/2008
27/04/2009
27/04/2009
18/09/2009
12/11/2009
21/12/2009
21/12/2009
01/02/2010
19/08/2010
03/09/2010
01/11/2010
01/11/2010
19/11/2011
23/07/2012
29/10/2012
29/10/2012
01/02/2015
02/02/2015
16/03/2015
08/04/2015
08/04/2015
20/04/2015
01/05/2015
01/06/2015
01/11/2015
01/11/2015
01/12/2015
04/12/2015
04/01/2016
15/02/2016
07/03/2016
07/07/2016
01/09/2016
26/09/2016
07/11/2016
03/04/2017
03/04/2017
03/04/2017
03/04/2017
10/07/2017

Class

Fundo de Pensdes

Fundo de Investimento Mobiliario
Fundo de Pensdes

Fundo de Pensdes

Fundo de PensGes

Fundo de Pensdes

Fundo de Investimento Mobiliario
Fundo de Investimento Mobiliario
Fundo de Investimento Mobiliario
Fundo de Pensdes

Fundo de Pensdes

Fundo de Pensdes

Fundo de Pensdes

Fundo de Pensdes

Fundo de Pensdes

Fundo de Pensdes

Fundo de Pensdes

Fundo de Investimento Mobiliario
Ramo Vida

Fundo de Pensdes

Ramo Vida

Fundo de Investimento Mobiliario
Fundo de Pensdes

Fundo de PensGes

Fundo de Pensdes

Fundo de Investimento Mobiliario
Fundo de PensGes

Ramo Vida

Fundo de Investimento Mobiliario
Fundo de Investimento Mobiliario
Ramo Vida

Ramo Vida

Fundo de Investimento Mobiliario
Fundo de Investimento Mobiliario
Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Fundo de Pensdes

Fundo de Investimento Mobiliario
Fundo de Investimento Mobiliario
Ramo Vida

Ramo Vida

Fundo de PensdGes

Ramo Vida

Ramo Vida

Fundo de PensdGes

Fundo de Pensdes

Ramo Vida

Ramo Vida

Ramo Vida

Fundo de Investimento Mobiliario
Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Fundo de Pensdes

Fundo de Pensdes

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Fundo de Pensdes

Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Fundo de Investimento Mobiliario
Ramo Vida

Ramo Vida

Ramo Vida

Ramo Vida

Fundo de Pensdes

Table 1. List of PPP (name, provider, inception date, class)
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Figure 1. Life Expectancy at Birth in OECD Countries (World Bank, 1960-2015)
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Figure 2. Fertility Rate in OECD Countries (World Bank, 1960-2015)
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Figure 3. Social Security Expense in % of GDP in Portugal (Pordata, 1970-2014)

14,00%
12,00%
10,00%
8,00%
6,00%
4,00%
2,00%

0,00%

1995

Households' Saving Rate

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Figure 4. Households® Saving Rate in Portugal (Pordata, 1995-2014)
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Number of PPP and Providers
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Figure 5. Evolution of personal pension plans and pension providers (own calculations based on APFIPP data)

Estrutura dos fundos de pensdes (1.2 trimestre 2017)
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Figure 6. The Pension Funds Market in Portugal (ASF, 2017)
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Number of participants by gender
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Figure 9. Number of Participants by gender (ASF reports: Estatisticas de Fundos de Pensdes, 2011-2016)
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Figure 11. PPPs’ investment structure (ASF reports: Estatisticas de Fundos de Pensdes, 2011-2016)
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Average Monthly Returns
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Figure 12. Average PPP’s monthly returns (own calculations based on APFIPP information)
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Figure 13. Average PPP’s yearly returns (own calculations based on APIPP information)
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Average Benchmark's Monthly Returns
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Figure 14. Average benchmark’s monthly returns (own calculations based on Bloomberg’s database)
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Average Benchmark's Yearly Returns
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Average benchmark’s yearly returns (own calculations based on Bloomberg’s database)
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Average Returns
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Figure 16. Average PPP Return Vs Average Benchmark Return
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Figure 17. Histogram of total personal pension plan’s average return
a0
W Series: PPB_RETURNS
80 _ Sample 1 501
— Observations 501
70
] Mean 0.073293
Bl — Median 0.074946
50 Maximum 0. 465831
Minimum -0.405088
40 Std. Dev. 0.076790
Skewness 0.149190
30 Kurtosis 10.48902
20 .
10 Probability 0.000000
E]f_i|||||’_!|||||||| ||||||||||||’_‘

-0.375 -0.250 -0.125 0.000 0.125 0.250 0.375

Figure 18. Histogram of total benchmark’s average return
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Figure 19. Histogram of the difference in returns
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Figure 20. Histogram of the Modigliani-Modigliani Risk Adjusted Return
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