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Abstract: Timor-Leste is a new country still in the process of economic development and does not yet
have a capital market for stock and bond investments. These two asset classes have been invested in
international capital markets such as the US, the UK, Japan, and Europe. We examine the performance
of the capital asset pricing model (CAPM) and the Fama–French three-factor and five-factor models
on the excess returns of Timor-Leste’s equity and bond investments in the international market over
the period 2006 to 2019. Our empirical results show that the market factor (MKT) is positively and
significantly associated with the excess returns of the CAPM and the Fama–French three-factor and
five-factor models. Moreover, the two variables Small Minus Big (SMB) as a size factor and High
Minus Low (HML) as a value factor have a negative and significant effect on the excess returns
in the Fama–French three-factor model and five-factor model. Further analysis revealed that the
explanatory power of the Fama–French five-factor model is that the Robust Minus Weak (RMW)
factor as a profitability factor is positively and significantly associated with excess returns, while the
Conservative Minus Aggressive (CMA) factor as an investment factor is insignificant.

Keywords: CAPM; Fama–French three-factor model; Fama–French five-factor model; emerging market

1. Introduction

Modern portfolio theory was initiated by Markowitz (1952) by developing important
ideas about portfolios, risk, and diversification concerning different asset classes. Based on
this principle, Lintner (1965), Mossin (1966), and Sharpe (1964) are considered pioneers and
developers of the concept of the CAPM. The model explains the linear relationship between
the systematic risk coefficient, beta, and expected stock returns (Wang et al. 2017; Anjum
and Rajput 2021; Taussig 2022). Moreover, the basic concept of the CAPM is a metric that
explains expected excess return, beta risk, and the market risk premium by calculating the
difference between an asset’s return and the risk-free rate. Therefore, beta risk is generally
estimated using a linear regression model (Yamaka and Phadkantha 2021).

Over the past two decades, researchers have used the Fama–French model to estimate
cross-sectional stock returns using market premium risk factors, size factors, and value
factors (Fama and French 1993). Also, Fama and French (2015) proposed a five-factor model
that adds two new factors to the three-factor model to capture profitability and investment.
Their study was an important contribution to the development of a multifactor model
for asset valuation. However, their research results remain inconsistent in explaining the
abnormal excess return associated with firm size, book-to-market ratio, liquidity, price–
earnings ratio, cash flow–price ratio, return on equity, volatility, and return reversal (Zhang
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and Lence 2022). However, Fama and French (2017) found that average stock returns for
North America, Europe, and Asia–Pacific improved with the book-to-market (B/M) ratio
and profitability and were negatively related to investment. For Japan, the relationship
between average returns and the B/M ratio is strong, but average returns show little
relationship with profitability and investment. Furthermore, the inclusion of a momentum
factor was proposed by Fama and French (2018) as an extension of a six-factor model used
to assess investment risk. The researchers conducted an analysis of several metrics used
to evaluate asset pricing models and identified three specific challenges associated with
the six-factor model. These challenges include (1) the dilemma of choosing either cash
profitability or operating profitability as variables for constructing profitability factors,
(2) the decision process in choosing between long–short spread factors and excess returns,
and (3) the comparison between factors based on small or large stocks and factors that
include both categories. In addition, after more than two decades, in a recent paper, Fama
and French (2020) used the Fama–MacBeth cross-sectional factor, originally introduced by
Fama and MacBeth (1973) in the context of a time series model developed in the field of
asset price research. Fama and French (2020) argue that the inclusion of cross-sectional
factor returns in a time series factor model leads to better results than a time series factor
return model.

Given the gaps in the CAPM model and the Fama–French model, it is, therefore, an
incentive for researchers to continue to conduct extensive research, such as the study by
López-García et al. (2021), which extended Fama and French (1993) and Fama and French
(2015) and found that the significance level is similar to that of the capitalization factor
(SMB) and that the book-to-market factor (HML) is even larger than the momentum factor
(MOM). Thus, market factors with equally weighted portfolios are very significant in the
model, while market factors calculated as capital-weighted portfolios (in this case, the
S&P500 index) are almost irrelevant in the model. Moreover, Jareño et al. (2020) concluded
that the CMA and RMW factors have a negative sign across all periods and quantiles,
thus negatively affecting financial institution returns. In addition, Mosoeu and Kodongo
(2020) documented the following observations: (1) There is a variable relationship between
average returns and SMB, value (B/M), profitability (P), and investment (INV) by market,
although the factors are not consistent across portfolio types. (2) Overall, factors in the
market and factors in different markets tend to have low correlation. However, there is
a high correlation between the same pairs of factors constructed using different portfolio
types, suggesting that different portfolio sorting strategies provide consistent information.
(3) In addition, large companies tend to have better average stock returns than small
companies, and aggressive companies that buy more assets tend to have better returns than
cautious companies.

In addition, Hung et al. (2019) showed that the relationship between size risk and
stock returns for small companies was also significantly positive, which was in contrast to
the negative relationship for large companies. Moreover, the HML factor was negatively
and positively correlated with returns for large and small companies, respectively. Bank
and Insam (2019) found that the contribution of risk premium is not correlated with the
excess return factor and captures the isolated compensation of a particular risk factor.
Likewise, the contribution of risk premium shows a negative shift after 1993. Additionally,
Shaikh et al. (2019) indicated that size premium positively and significantly explains the
cross-section of stock returns of small companies, while value premium positively and
significantly explains the cross-section of returns of quality companies.

The CAPM, the Fama–French three-factor model, and the Fama–French five-factor
model in portfolio investment studies are empirically less effective in explaining maximum
return investments. Thus, our motivation for this paper is to (i) fill the gaps in the existing
literature on stock and bond investing using Fama and French’s (1993) three-factor model
and Fama and French’s (2015) five-factor model. The present article also aims to add
additional knowledge to other studies that have used capital market data from four regions,
(1) North America, (2) Japan, (3) Asia–Pacific, and (4) Europe, which have documented
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their empirical research findings in different regions with different results, such as the study
by Nichol and Dowling (2014), showing that Fama–French five-factor profitability offers
the greatest potential when implemented in the market of the United Kingdom. In addition,
Chai et al. (2019) found that the SMB and HML factors are insignificant, but the HML factor
is excessively high for the United States. However, these factors are also important for stock
prices in Australia, suggesting that the five-factor model should at least be considered as
a reference model for the Australian market. Similarly, Pandey and Joshi (2021) stated in
their results that the CAPM seems to be a good model for explaining the returns for Italy
and Spain. The Fama–French three-factor model and the Fama–French five-factor model
seem to better describe returns in Germany, while the multifactor model plays a limited role
in explaining returns in France. Meanwhile, multifactor models play a role in explaining
returns for the Western European market, with the sole exception of France, where they
appear to be ineffective in explaining returns. In addition, Roy (2021) found that six factors
produced better estimates, outperforming Fama and French’s three-factor model, Carhart’s
four-factor model, and Fama and French’s five-factor model alike. However, Fama and
French (2012) stated that integrated pricing across regions did not find strong support
in their tests. Nonetheless, only local models using local explanatory returns describe
the average return for a portfolio by size and value versus growth. For example, further
research by Fama and French (2017) found that the average returns of stocks in North
America, Europe, and Asia–Pacific show a positive correlation with the book-to-market
ratio (B/M) and profitability while showing a negative relationship with investment. In
addition, the underperformance of small stocks, characterized by low profitability but
high investment, is not taken into account. (ii) As a developing country, Timor-Leste has
assets such as stocks and bonds that it can invest in the local capital market. However,
when Timor-Leste did not have a local capital market, it had to invest its capital in the
international markets, particularly in the form of shares of 1775 companies that invested
in petroleum funds in the United States, Europe, the United Kingdom, Japan, Australia,
Canada, and Norway. (iii) The total investment in equities amounted to USD 6541 million
(Timor-Leste Ministry of Finance 2019), which is associated with high investment risk.
Therefore, as emerging economies have not reached their true economic potential through
diversification, they rely on foreign investors and the transfer of inflows to these economies
(Lone et al. 2021). (iv) The capital investment of oil funds is found to be the maximum
cumulative return to bring further capital into economic diversification, especially the
contribution of revenues from the non-oil-and-gas sector due to the dependence on oil
and gas.

Timor-Leste is a new country preparing for economic development through portfolio
investment. Timor-Leste’s main income comes from oil and gas. The Petroleum Fund was
established in 2005 to collect Timor-Leste’s petroleum revenues from the Timor Sea. As
a sovereign wealth fund, the Petroleum Fund is therefore subject to legal restrictions. In
addition, the petroleum funds are invested in the bond and equity markets. These portfolio
investments generate profits and increase the Petroleum Fund’s income in addition to
domestic revenues (Doraisami 2018; John et al. 2020; Zaimovic et al. 2021).

In portfolio investment, the objective is to make a profit, but the investor (the gov-
ernment) is exposed to risk. This risk means that the government must understand the
concept of the Fama–French model to make investment decisions efficiently. This is because
investment decisions must be based on the principle of optimizing profit and minimizing
risk. This risk requires the government to exercise prudence in optimizing profits through
portfolio diversification. Thus, the purpose of portfolio diversification is to minimize risk by
spreading assets across different asset classes (Zaimovic et al. 2021; Sahabuddin et al. 2022).

The concepts of the CAPM and the Fama–French model provide an important under-
standing for managers (the government) to determine the performance of small-company
stocks and large-company stocks (SMB). Similarly, it is important to understand the perfor-
mance of stocks with the highest value (value) and stocks with the lowest value (growth)
(HML). In addition, the performance factor is shares of companies with good profits (ro-
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bust) and shares of companies with weak operating profits (RMW). Similarly, the factors
reflect the equity performance of companies with conservative and aggressive investment
policies (CMA) (Fama and French 1993, 2015, 2017; Ali et al. 2021; Ryan et al. 2021; Taib and
Benfeddoul 2023).

Thus, understanding the performance of the CAPM and the Fama–French model helps
the government of Timor-Leste to identify potential investment opportunities to enhance
portfolio returns. In this way, the government can make efficient investment decisions
based on accurate data and information on optimal portfolio diversification. In addition,
portfolio investments ensure the country’s long-term financial stability, provide effective
risk management, and contribute to the country’s long-term development and prosperity
through economic diversification (Lopes 2021; Scheiner 2021).

This paper makes two important contributions to the finance literature, particularly in
portfolio investment. Our first contribution is to provide new empirical evidence to fill the
gap in the finance literature that has existed since the development of the CAPM by Sharpe
(1964) and Lintner (1965) and its subsequent evolution into the three-factor model of Fama
and French (1993) and the five-factor model proposed later by Fama and French (2015).
Second, to the best of our knowledge, this paper is the first attempt to use a new dataset
from a new country still in the process of economic development, namely Timor-Leste, to
examine the performance of the CAPM, Fama and French’s three-factor model, and the
five-factor model on the excess returns in the context of equity and bond investment in the
international market. The results of Fama and French’s three-factor model and five-factor
model suggest that the market factor (MKT) risk has a positive effect on assets excess return
considering the CAPM model, the three-factor model, and Fama and French’s five-factor
model. Meanwhile, the size and investment value have a significant negative effect on
the excess return in the three-factor model and Fama and French’s five-factor model. The
probability factor has a significant positive effect on the excess return, while the investment
factor has a negative but insignificant effect on excess returns. Thus, the key question
of the present study is: Do the CAPM model, the Fama–French three-factor model, and
the Fama–French five-factor model show significant differences in assessing the risks and
potential returns of Timor-Leste equity and bond investments in international markets?

The remainder of this article is organized as follows: Section 2 presents a brief literature
review; Section 3 exposes the data and methodology; Section 4 is dedicated to the empirical
results; and Section 5 is the results discussion. Finally, Section 6 provides the conclusions
and policy implications and suggests future research.

2. Literature Review
2.1. CAPM Model

The goal of investors in asset allocation is to maximize profits while minimizing
risk. According to Saiti et al. (2020), investment consists of allocating financial resources
among different classes of assets, including commodities, real estate, stocks, and bonds
in domestic and international markets, benefiting from diversification strategies. These
investments aim to increase wealth as the most important resource. In addition, investors
have decision-making principles to minimize investment risk. One of the most important
strategies of fund managers is the diversification of investments to reduce this risk. Thus,
modern portfolio theory states that the portfolio option prioritizes expected returns over
risk mitigation.

Several empirical studies by Sharma and Vipul (2018), Silva et al. (2020), Yunus (2020),
and Dichtl et al. (2021) on the allocation of financial assets (e.g., gold, stocks, bonds, and real
estate) show that funds can be fixed income, stocks or net asset values, multiple markets or
currencies, and commodities. Researchers are increasingly trying to figure out what impact
stocks have on other asset classes such as currencies, fixed income, and commodities. This
proves that there is a value and momentum premium in currencies, government bonds,
and commodities as well as equities to predict trading returns in global equities, global
bonds, currencies, and commodities (Bartram et al. 2021).
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In measuring the performance of funds, asset management is very important to
understand the systematic risk factors and actively manage the funds. For example, a
traditional stock/bond portfolio generates the same average return and contains a portfolio
with a much lower risk factor. Therefore, the benefits of diversification, which significantly
reduces the risk of an increase in excessive returns, are high (Bessler et al. 2021). In addition
to the systematic risk factors, there are other factors, namely the Fama–French model
factors, such as beta in conjunction with market factors, size, value, momentum, investment,
and profitability, which are discussed in the study by Nazaire et al. (2020) to examine
which factor exposures (betas) and characteristics provide independent information for
US stock returns in a multifactor context and to identify betas associated with unweighted
market factors, size, value, momentum, investment, and profitability. In contrast, firm
characteristics associated with size, value, investment, and profitability have significant
and independent explanatory power, suggesting that they are important in determining
expected returns. Moreover, asset allocation is a problem for investors. Therefore, investors
need to estimate expected returns when constructing an optimal portfolio. Thus, a profitable
portfolio combination is a combination of stocks, bonds, and commodity classes compared
to a combination of simple estimates, equally weighted portfolios, or portfolios based on
historical averages (Kynigakis and Panopoulou 2022).

The work of Markowitz (1952) was seminal for modern portfolio theory. On this basis,
Lintner (1965), Mossin (1966), and Sharpe (1964) developed an important financial model
that establishes a simple relationship between the returns of an asset and its risk: the CAPM.
The CAPM is one of the main pillars of modern finance. It empirically proves that not every
investor avoids risk in portfolio investments absolutely and globally (Levy 2022).

Beta in the CAPM model is interesting to measure stock returns during stock market
movements. CAPM beta is used to measure the financial performance of an investment,
which can estimate the performance of management funds, cost of capital, and securities
as the determinant of beta value (Liu et al. 2022). In addition, the CAPM is a financial
market risk measurement model that cannot necessarily explain the relationship between
risk characteristics and investment returns. Therefore, CAPM always makes a negative
and inconsistent contribution to financial theory (Maneemaroj et al. 2021). Moreover, the
study by Hundal et al. (2019) analyzed only secondary data for the period 2012–2016
with a sample of 90 stocks listed on the Helsinki Stock Exchange. The results suggest that
the relationship between risk and return is synchronous and that the stock returns of the
sample companies are less volatile than the market index.

The CAPM model is the first model for portfolio investment management, although
its empirical validity shows a weak risk–return relationship. Therefore, the relationship
between risk and return has long been the backbone of portfolio management (Kazmi
et al. 2021). In this context, Fama and French (2015) extend the CAPM model to include
investment and profitability factors to determine the factors associated with average returns
in optimizing investment decisions. In addition, the error rate of the CAPM in pricing has
decreased significantly compared to previous results in the empirical literature. Moreover,
the beta model, which varies over time, has a similar performance to the Fama–French
model in most cases. This result is consistent with increased trading activity reducing
arbitrage opportunities and thus increasing market efficiency (Rojo-Suárez et al. 2022).
CAPM betas positively predict portfolio and individual stock returns when market returns
are expected to be high, which is about 50% of the time. Consequently, the product of
beta and expected market return (CAPM) predicts out-of-sample asset returns, and the
predictive power of CAPM exceeds that of alternative factor models. Strategies that exploit
the joint predictive power of beta and market return prediction have average returns
that increase with beta and Sharpe ratios that are up to twice those of the corresponding
buy-and-hold strategies (Hasler and Martineau 2022).

Boussaidi and AlSaggaf (2022) found that the CAPM was unable to capture the off-
setting gains in most Middle East and North Africa (MENA) equity markets, so the gains
cannot be explained by investment risk. Moreover, the hypothesis that the representa-
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tiveness heuristic causes investors to overreact does not hold for all stock markets. In
contrast to the representativeness heuristic, the authors extended the five-factor model to
include factors based on similar past earnings shocks and found that offsetting gains in
most MENA markets are not captured by short zero-investment portfolios on portfolios
with a series of shocks and positive and long gains on a portfolio with a series of negative
earnings surprises.

The relationship between a security’s market line (SML) and the CAPM persists if
betas are appropriately adjusted before investors analyze the level of market risk among
different investment securities. Therefore, the adjusted CAPM is used to show the behavior
of non-average variance in explaining the CAPM anomaly, e.g., the low beta anomaly
when investors with unequal variance underweight high beta (low beta) assets. Thus, the
empirical analysis shows that two-thirds of investors must deviate from the mean-variance
analysis to explain the low beta anomaly (Hens and Naebi 2021).

Investments always involve risks that differ from one investment market to another in
the form of systematic, cross-sectional, and time-varying risks. Nonetheless, the CAPM
provides an excellent risk–return framework, and market beta can reflect the risks asso-
ciated with risky investments. However, there are opportunities for investors to exploit
dimensional and time anomalies to improve investment returns. Since stock returns exhibit
positive autocorrelation in the short-to-medium term, stocks that have performed well in
the past tend to perform well in the future, while stocks that have performed poorly in the
past tend to perform poorly. For this reason, Mohanty (2019) found significant differences in
explaining the sources of risk, where each market is unique in terms of the characteristics of
risk factors, and market risk as described by the CAPM is not a true measure of risk, which
contradicts the risk–return efficiency framework. For example, lower market risk leads to
higher excess returns in 19 of the 22 developed markets, which is a significant anomaly.
However, the Asness, Frazzini, and Pederson (AFP) model also leads to lower market risk
(15 countries) and higher alpha (11 countries) in most markets. It is also interesting to note
that the CAPM is a model that leads to excess returns in developed markets. However,
beyond that, each market is unique in its composition and trends, even over long periods,
so a general asset allocation approach cannot be applied to all markets.

2.2. Fama–French Model

The asset pricing model is a financial theory concept that contributes to popular
research in the finance literature. The concept of finance theory reveals the most commonly
used asset pricing models in the financial world, such as the CAPM, arbitrage pricing
theory (APT), or the Fama–Francis model. Fama and French (1992) used data on average
stock returns on the New York Stock Exchange (NYSE), the American Express (AMEX),
and the National Association of Securities Dealers Automated Quotations (NASDAQ) for
the period 1963–1990. The empirical results of two easily quantifiable variables, market
equity (ME) and the ratio of book equity to market equity (BE/ME), capture much of the
average stock returns associated with size and earnings–price ratios (E/P), book capital,
and leverage.

After Fama and French (1993) discovered three risk factors for portfolio investments,
namely the SMB factor, the HML factor, and the low B/M, Fama and French (2015) added
two more factors to the three risk factors, namely profitability and investment, to form
five factors that capture the average return pattern of stocks in the investment portfolio.
Moreover, the main problem of the five-factor model is that it is not able to capture the low
average returns of small stocks, whose returns behave especially poorly for companies that
invest in low profitability (Fama and French 2015). Hence, the results of Fama and French
(2015) showed that HML is an over factor in the sense that the high average returns are
fully captured by its exposure to RM-RF, SMB, and particularly RMW and CMA. Therefore,
better stock returns can be expected.

Fama and French (2012) examined international stock returns in North America,
Europe, Japan, and the Asia–Pacific region to detail the size, value, and momentum patterns



J. Risk Financial Manag. 2023, 16, 480 7 of 22

of average returns for developed country markets. They then examine how well they
capture average returns for a portfolio of size and value or size and momentum. The results
suggest that there is a premium in average returns in North America, Europe, Japan, and
Asia–Pacific and that there is strong return momentum in all regions except Japan, with no
sign of momentum returning in any size group. In addition, there is new evidence on how
international value and momentum returns vary with company size. Except in Japan, the
value premium is larger for small stocks.

Based on a sample of 500 non-financial firms from the Bombay Stock Exchange for
the period 2003–2019, the data suggest the superiority of the Fama–French three-factor
model over the CAPM. Sehrawat et al. (2020) demonstrated that there is evidence of
market segmentation in the first half of the sample period (2003–2010). However, the
second subperiod (2011–2019) showed weak signs of market integration, supported by
the Johansen cointegration test, suggesting that the Indian market is gradually integrating
with global markets. In addition, Lalwani and Chakraborty (2020) used multifactor asset
pricing models in emerging and developed markets to compare the performance of different
multifactor asset pricing models in ten emerging and developed markets. The final country
selection consists of Australia, Canada, Japan, the United Kingdom, and the United States
as developed markets, and China, India, Malaysia, South Korea, and Taiwan as emerging
markets. They find that the FF5 model (the Fama–French five-factor model) improves the
pricing of stocks in Australia, Canada, China, and the United States. Price formation in
these countries appears to be more integrated. However, the superior performance in these
four countries is not consistent across a wide range of test values, and the magnitude of
the reduction in pricing errors relative to three- or four-factor models is often economically
insignificant. For other markets, the simple three-factor model or its four-factor variants
appear to be more appropriate.

Ekaputra and Sutrisno (2020) tested the Fama–French three-factor model and the
Fama–French five-factor model in contrast to previous studies. They concluded that the
Fama–French five-factor model does not perform better than the Fama–French three-factor
model in explaining excess portfolio returns in either market. In contrast to the US market,
they found that the HML factor is not redundant in either market. The results are robust
for both equally weighted and value-weighted portfolios and also for different factor
construction methods. For the Johannesburg Securities Exchange (JSE), Cox and Britten
(2019) examined in detail the effectiveness of the FF5 model in explaining returns for the
period 1991 to 2017. Their results confirmed that the three-factor models of size-value and
size-profitability best describe the returns of the time series when comparing the models.
The five-factor model best explains the cross-section of returns. Overall, the results show a
significant inverse size premium and a negative relationship between beta and returns but
also a significant value premium. The additional factors of profitability and investment
help explain returns on the JSE, but profitability is more consistent than investment.

The economic environment becomes a challenge in investing assets. Therefore, in-
vestors need to evaluate the price of assets in anticipation of risk and return. Thus, investors
need to evaluate the efficiency of the firm when making investment decisions. Based on this
assumption, efficiency is considered an additional factor when evaluating security returns.
Therefore, the study by Aygoren and Balkan (2020) investigated the role of efficiency in
capital asset pricing the stocks of NASDAQ. The results show that all factors in the models
are found to be valid in asset pricing. Moreover, the paper provides evidence that the
explanatory power of the proposed four-factor model exceeds the explanatory power of
the CAPM and the Fama–French three-factor model.

The Fama–French model makes the basic assumption that investment returns are
influenced by the unique risk variables associated with an asset. This model is based on
the assumption that investment returns are influenced by factors other than the market
risk described by the CAPM. The market size factor and the value factor are the two
most important determinants in this model. When the Fama–French model was further
developed into five factors, two more factors were added, namely the investment factor
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and the profitability factor. After careful examination of the above risk variables concerning
investments in stocks and bonds, the empirical hypotheses were formulated as follows:

Hypothesis 1. There is a significant influence of the market factor on investment returns.

Hypothesis 2. There is a significant influence of the size factor on investment returns.

Hypothesis 3. There is a significant influence of the value factor on investment returns.

Hypothesis 4. There is a significant influence of the profitability factor on investment returns.

Hypothesis 5. There is a significant influence of the investment factor on investment returns.

3. Data and Methodology
3.1. Data Collection

Our study uses data on returns on investments in petroleum funds in the form of
stocks and bonds collected by the Ministry of Finance of Timor-Leste. Monthly data on
stock and bond returns are provided by the Petroleum Fund Policy and Management Office
in the form of raw Excel data. The objective of our study is to identify the CAPM model, the
three factors of the Fama–French model, and the five factors of the Fama–French model in
determining the return of stocks in the international stock market. The research approach
used is to test the effects of the variables of the three-factor model and the five-factor
model on the excess return of the oil fund investment portfolio using monthly data for
2006–2019. The authors analyze five explanatory variables in regression equations (2) and
(3), including market, SMB, HML, RMW, and CMA factors, using data from French’s data
library, accessible at http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_
library.html (accessed on 14 January 2022). Table 1 also provides a brief description and
definition of the explanatory variables. In addition, Figure 1 shows the time evolution of
excess returns on stock and bond investments with variations in the investment risk factors
of the Fama–French model over the sample period.

Table 1. Variable definitions and data specification.

Measure Definition Data Source

Excess returns A return earned by an investment in excess of a risk-free
investment. Ministry of Finance of Timor-Leste

MKT (market factor) Return investment minus risk-free rate is the excess return on
Timor-Leste portfolio investment.

http://mba.tuck.dartmouth.edu/pages/
faculty/ken.french/data_library.html

(accessed on 7 November 2023)

SMB (size)
Small Minus Big is the difference between the average returns

of companies in small equity portfolios and companies in
large equity portfolios.

HML (value) High Minus Low is the difference between the average return
on the value portfolio and the growth portfolio.

RMW (profitability) The difference between the returns of companies with robust
(high) and weak (low) operating profitability.

CMA (investment) The difference between the returns of companies that invest
conservatively and companies that invest aggressively.

http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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Figure 1. Time trend of excess return on equity and bonds and the Fama–French five-factor model.
Source: own elaboration. This figure is the monthly value of portfolio investments since 2005, i.e.,
the monthly excess returns plus five investment factors such as market premium (MKT), size (SMB),
value (HML), profitability (RMW), and investment (CMA) in the Fama–French model, which may be
accessed via the Kenneth French Web. The vertical axis and the horizontal axis refer to the period
from January 2006 to January 2019.

3.2. Empirical Approach

To determine the optimal return for stock and bond investments in Timor-Leste, this
study uses the CAPM, the Fama–French three-factor model, and the Fama–French five-
factor model. Below is a brief explanation of the testing procedures for using this model in
asset valuation.

3.2.1. Capital Asset Pricing Model

The standard algebraic form of the CAPM is as follows:

E(Ri) = R f + (Rm − R f )bi (1)
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Here, E(Ri) is expected return on capital asset “i”, R f is a risk-free rate of return, Rm
is the return on the market portfolio, and bi is the index of systematic risk.

3.2.2. Fama–French Three-Factor Model

Fama and French (1993) defined three portfolios to capture risk: MKT (return on the
market portfolio minus the risk-free rate), SMB (return on the portfolio of small stocks
minus the return on the portfolio of big stocks), and HML (return on the portfolio of
stocks with high book-to-market ratios minus the return on the portfolio of stocks with low
book-to-market ratios). In portfolio investing, the asset pricing model is empirically tested
to determine the function of the risk factor as the independent variable and the return of
the assets as the dependent variable. Thus, the risk factors and asset returns are used in
multiple regression to determine the portfolio investment formulation. Thus, Fama and
French’s (1993) three-factor model can be estimated using the following regression formula:

Rit − RFt = ai + bi(RMt − RFt) + siSMBt + hi HMLt + eit (2)

where Rit − RFt is the excess return over the risk-free return of the portfolio i at t time, RMt
is the return on the value-weight (VW) market portfolio, SMBt is the return on a diversified
portfolio of small stocks minus the return on a diversified portfolio of big stocks, HMLt is
the difference between the returns on diversified portfolios of high and low B/M stocks,
and eit is a zero-mean residual.

3.2.3. Fama–French Five-Factor Model

After Fama and French (1993) introduced three risk factors, namely firm size, book-to-
market value, and excess market return, Fama and French (2015) introduced a five-factor
asset pricing model with two new factors: profitability and investment. The econometric
model used for estimation is as follows:

Rit − RFt = ai + bi(RMt − RFt) + siSMBt + hi HMLt + riRMWt + ciCMAt + eit (3)

where RMWt is the factor related to firm profitability, i.e., the difference between the
returns of portfolios of firms with robust (high) profitability and those with weak (low)
profitability, and CMAt is the factor related to investment, i.e., the difference between the
returns of conservative (low) and aggressive (high) investment portfolios.

4. Empirical Results
4.1. Descriptive Statistics

Based on the collected data and the previously created indicators, we were able
to perform a descriptive statistical analysis. The corresponding data processing was
performed in STATA 14 and EViews 12.

Table 2 shows the summary statistics of all return factors of Timor-Leste stocks and
bonds in the international stock market, monthly data from 2006 to 2019. The mean MKT
for the return of Timor-Leste stocks and bonds is 0.75% per month, and the mean SMB
premium and the mean HML premium are 0.03% and −0.19%, respectively. The monthly
premiums for RMW and CMA have a value of 0.27% and 0.03% over the period 2006–2019.
In addition, Table 2 shows that the MKT factor has the highest standard deviation (4.21%),
and this factor has the highest risk. In addition, the CMA factor has the lowest standard
deviation (1.45%) and is the factor with the lowest risk.



J. Risk Financial Manag. 2023, 16, 480 11 of 22

Table 2. Summary statistics for Fama–French factors of equity and bonds of Timor-Leste in the
international stock market.

Factors Obs. Mean Std. Dev. Min Max

MKT 168 0.0075 0.0421 −0.1723 0.1135
SMB 168 0.0003 0.024 −0.0492 0.0704
HML 168 −0.0019 0.0262 −0.1111 0.0821
RMW 168 0.0027 0.0154 −0.0388 0.0494
CMA 168 0.0003 0.0145 −0.0323 0.037

Excess Monthly Return 168 0.0028 0.0095 −0.0317 0.0323
Source: own elaboration. Note: The table provides summary statistics for the five Fama–French factors, i.e.,
monthly excess returns plus five investment factors: market risk premium or “portfolio return minus risk-free
rate” (MKT), size or “Small Minus Big” (SMB), value or “High Minus Low” (HML), profitability or “Robust Minus
Weak” (RMW), and investment or “Conservative Minus Aggressive” (CMA). The table includes statistics for the
mean, standard deviation (Std. Dev.), maximum (max), and minimum (min).

4.2. Correlation Matrix

Table 3 presents the correlation coefficients between the variables included in the study.
The portfolio return is positively and significantly related to the market risk premium (0.40)
but negatively related to the CMA factor (−0.16). Moreover, the MKT factor is positively
and significantly related to the SMB factor and the HML factor but negatively related to the
RMW factor. In addition, there is a positive and significant relationship between the SMB
factor and the HML factor but a negative relationship with the RMW factor. Finally, the
HML factor is negatively related to the RMW factor but positively related to the CMA factor.

Table 3. Correlation among parameter and portfolio returns.

Excess
Monthly
Return

MKT SMB HML RMW CMA

Excess
Monthly
Return

1

MKT 0.401 *** 1
SMB −0.0218 0.400 *** 1
HML −0.104 0.258 *** 0.284 *** 1
RMW 0.0155 −0.396 *** −0.374 *** −0.175 * 1
CMA −0.164 * −0.110 0.0638 0.523 *** 0.0475 1

Source: own elaboration. Note: The table shows the correlation matrix for the five Fama–French factors, which
consists of monthly excess returns plus five investment factors such as market risk premium or “portfolio return
minus risk-free rate” (MKT), size or “Small Minus Big” (SMB), value or “High Minus Low” (HML), profitability or
“Robust Minus Weak” (RMW), and investment or “Conservative Minus Aggressive” (CMA). * p < 0.1, *** p < 0.01
indicate significance levels 10% and 1%, respectively.

4.3. Regression Multipliers

The regression results for the CAPM, the Fama–French three-factor model, and the
Fama–French five-factor model are presented in Table 4. The results presented in this study
provide a better understanding of the elements associated with the MKT factor, the SMB
factor, the HML factor, the RMW factor, and the CMA factor. The table shows that the
coefficient values for the CAPM, the Fama–French three-factor model, and the Fama–French
five-factor model show statistical significance or positive correlations at a 1% significance
level. This means that a one-unit increase in the positive direction is associated with a
positive return for both the equity and bond portfolios. The results are consistent with the
research conducted by Ali et al. (2018).
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Table 4. Regression results for the CAPM model, the Fama–French three-factor model, and the
Fama–French five-factor model.

Factors CAPM Fama–French
Three-Factor Model

Fama–French
Five-Factor Model

MKT 0.0906 *** 0.116 *** 0.127 ***
(0.0161) (0.0170) (0.0183)

SMB −0.0673 ** −0.0543 *
(0.0303) (0.0310)

HML −0.0784 *** −0.0652 **
(0.0257) (0.0317)

RMW 0.0964 **
(0.0474)

CMA −0.00489
(0.0550)

Constant (α) 0.00211 *** 0.00179 *** 0.00147 **
(0.000685) (0.000666) (0.000686)

Observations 168 168 168
R-squared 0.1607 0.2302 0.2511

Adj. R-squared 0.1560 0.2161 0.2280
F-statistic 31.7882 16.3428 10.8647

Prob. (F-statistic) 0.0000 0.0000 0.0000
Source: own elaboration. Note: The table shows the regression multipliers for the CAPM model, the three-factor
model, and the five-factor model of Fama and French, i.e., monthly excess returns plus five investment factors:
market risk premium or “portfolio return minus risk-free rate” (MKT), size or “Small Minus Big” (SMB), value
or “High Minus Low” (HML), profitability or “Robust Minus Weak” (RMW), and investment or “Conservative
Minus Aggressive” (CMA). Significance at the 1%, 5%, and 10% levels is indicated by *** p < 0.01, ** p < 0.05, and
* p < 0.1.

The beta coefficients of the three models for the market factor show a positive and
statistically significant correlation at the 1% level. This result empirically supports the
hypothesis that market factors have a significant impact on investment returns. This
provides empirical evidence for our hypothesis H1. The correlation between the return
on equity and bond investments and the level of risk can be seen as indicating a positive
relationship, with a higher level of risk usually being associated with higher returns.
Conversely, it is a common phenomenon that investors are willing to pay excessive prices
for investment opportunities that are associated with lower risk. The market factor is
therefore an important factor that can shed light on the results of a portfolio. According
to the Fama–French three-factor model, the size factor beta has a statistically significant
negative value at a 5% significance level. The results of this study provide empirical support
for the hypothesis that factor size has a discernible influence on investment returns. The
above results provide empirical support for hypothesis H2. In addition, the Fama–French
five-factor model also shows a statistically significant negative value for the size factor
beta, but at a slightly higher significance level of 10%. This result shows that the size factor
exerts a statistically significant negative influence on the average return of the portfolio.
The inverse correlation between the size effect and the average stock return is also evident.
The results presented in this study are consistent with previous research by Banz (1981)
and Fama and French (1992), which showed that smaller stocks have higher risk-adjusted
returns compared to larger companies. The results of this study suggest that there is a
higher risk associated with the stock returns of smaller portfolios, so investors must earn a
correspondingly higher compensating return compared to larger companies.

The value factor has a statistically significant negative coefficient at the 1% level in the
three-factor Fama–French model and the 5% level in the five-factor Fama–French model.
The results of this research study provide empirical support for the hypothesis that the
value factor exerts a discernible influence on investment returns. The above results provide
empirical support for hypothesis H3. This suggests that stocks with value characteristics,
sometimes referred to as value stocks, are likely to experience a decline in expected returns.
This refers to the distinction between stocks with a low price-to-book ratio, which stands for
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value, and stocks with a high price-to-book ratio. Furthermore, the study shows a negative
correlation, suggesting that companies with a high price-to-book ratio tend to have lower
average returns. This result contradicts the conclusions of Fama and French (1992), who
found a positive and statistically significant correlation between average returns and the
book value of equity. The strength of this correlation exceeds that of size, debt, earnings,
and price as determinants of average stock returns.

The profitability factor has a statistically significant positive coefficient at the 5% level
in the Fama–French five-factor model. The results of this study provide empirical evidence
for the hypothesis that the profitability factor has a significant impact on investment
returns. The above results provide empirical support for our hypothesis H4. This result
is supported by Ali et al. (2021), and Horváth and Wang (2021), who found that the
profitability factor significantly increases the description of the average return, which is in
contrast to the results of Alqadhib et al. (2022), which in turn conclude that the profitability
factor has a significant negative relationship with fund returns. The investment factor, on
the other hand, has an insignificant effect on the excess return. This is strong evidence for
the acceptance of the fifth null hypothesis (H5) and the rejection of the fifth alternative
hypothesis (H5). This result is in good agreement with existing studies by Horváth and
Wang (2021). However, our study does not support the recent study by Kaya (2021) that
the CMA coefficient is negative and significant in eight of the twelve portfolios, and the
mean return shows a strong investment pattern in the regression estimation.

The CAPM, the three-factor model, and the five-factor model of Fama and French are
widely accepted models for determining the average return of a portfolio. Table 4 shows
the results of the CAPM, Fama and French’s three-factor model, and Fama and French’s
five-factor model in terms of the R2 value of the investment portfolio, which is 21.40% on
average. This means that the valuation of the change is explained by the market premium
associated with the risk-free interest rate. Furthermore, it should be noted that the adjusted
R2 value of the Fama–French five-factor model, namely 0.2280, exceeds the adjusted R2

values of both the Fama–French three-factor model (0.2161) and the CAPM model (0.1560).
The observed F-statistic is statistically significant at the 1% level.

Figure 2 shows a graphical overview of the evolution of the factors over time. The
market risk premium exhibits higher cumulative fluctuations compared to other portfolio
investment risk factors. However, the trend of the market risk premium factor first de-
veloped positively until the end of 2008 and then negatively until mid-2011. Thereafter,
the positive trend continued until the end of 2011, when it turned negative again. After
mid-2011, it slowly increased in a positive direction until it reached its highest level in 2019.
Thus, the market risk premium factor is always highest when it succeeds in predicting the
return on investment when it is profitable. The valuation factor underperformed from 2007
until mid-2010. It then returned to a positive trend until the end of 2019, when it fell back
into negative territory. This shows that small companies perform better than larger compa-
nies in the long run. The value factor only performed well from 2006 to 2007. After that, it
developed negatively until 2019. This means that there is a difference in the value premium
between the return of a high book-to-market portfolio and a low book-to-market portfolio,
so it continues to generate negative returns (Ryan et al. 2021). The RMW factor had the best
performance from the beginning of 2006 to 2019. This means that a positive value of the
RMW factor indicates that the company has higher profitability and continues to exceed
over the investment period of the portfolio. In addition, the CMA factor shows a decrease
in investment at the end of 2008, then an increase and then a decrease in 2009, and only
during the 2008/2009 financial crisis (Dirkx and Peter 2020). Finally, the over-return factor
declined negatively only from 2006 to 2007, and then the contribution of the over-return
rate increased significantly until 2019.
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Figure 2. Cumulative value of the five factors and excess return. Source: own elaboration. This
figure represents the monthly cumulative value of portfolio investments since 2005, which consists
of monthly excess returns plus five investment factors such as market premium (MKT), size (SMB),
value (HML), profitability (RMW), and investment (CMA) in the Fama–French model. Cumulative
values are on the vertical axis, and the horizontal axis represents the period of January 2006 to
January 2019.

5. Results Discussion

Regarding the correlations between factors, this result is consistent with the findings of
Fama and French (2015) and Ryan et al. (2021) that the RMW factor is negatively correlated
with all factors of portfolio investment. Moreover, these results confirm the findings of
the earlier work by Ryan et al. (2021). There is a high and positive correlation between
HML and CMA, suggesting that companies with high B/M tend to be companies with
low investment. Consistent with the previous study by Carvalho et al. (2022), the current
results also show that the factors HML and market (Rm-Rf) have a significant positive
correlation. Moreover, this result contradicts the findings of Fama and French (2017), who
found that the RMW factor is negatively correlated with investment.

Meanwhile, our results for the Timor-Leste economy are not consistent with the
findings of Zaremba et al. (2019), who found that the MKT factor has a significant negative
relationship with the firm size factor. However, our results are consistent with the HML
factor being negatively related to the RMW factor.

The current results show that the CAPM has successfully captured the effects of MKT
risk. Extending the CAPM, the three-factor model of Fama and French (1993) introduces
two additional factors, the SMB factor, and the HML factor. This result was also reported
by Huang (2019). Moreover, these results for the SMB factor do not agree with the results
of Huang (2019), but the results are negative and significantly the same for the value factor.
For the five Fama–French factors, the results are consistent for the MKT risk factor and
the HML factor, while they are not consistent for the SMB factor and the RMW factor
(Huang 2019).

Likewise, these results are consistent with the application of the Fama–French model
of Fang et al. (2021) with three factors in the Chinese stock market, namely that the MKT
risk factor has a positive and significant effect, as well as the SMB factor and the HML
factor. This result is in contrast to Kubota and Takehara (2018), who found that MKT is
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significant only for the CAPM with a negative coefficient. Similarly, the HML factor was
significant with positive coefficients for Fama and French’s three-factor and five-factor
models. The results are consistent with the findings of Richey (2017), who found that the
CAPM, Fama and French’s three-factor model, and Fama and French’s five-factor model
have a positive and significant effect. Moreover, it is consistently positive and significant
only for the MKT risk factor. The SMB factor is significantly positive, and it is inconsistent
with the HML factor. However, the Fama and French (2015) five-factor model shows that
all factors are consistent except for the CMA factor.

It is interesting to compare these results with those of Kostin et al. (2022) on multifactor
asset pricing and factor models during pandemic situations in developed and emerging
markets. Timor-Leste is one of the new/emerging markets that invest their assets in the
form of stocks and bonds in the markets of developed countries such as the United States
(US), the United Kingdom (UK), Japan, and Germany. For these developed countries, equity
investments amounted to USD 4103 million (62.7%) for the United States, USD 375 million
(5.7%) for the United Kingdom, USD 540 million (8.3%) for Japan, and USD 686 million
(10.5%) for Germany, which in this case is part of the European Union. Similarly, total bond
investments amounted to USD 7914 million (83.1%) in the United States, USD 153 million
(1.6%) in Japan, USD 164 million (1.7%) in the United Kingdom, and USD 37 million (0.4%)
in Germany (Timor-Leste Ministry of Finance 2019). Thus, Timor-Leste’s total equity invest-
ments contribute to corporate returns in the capital markets of these developed countries.
Therefore, these results provide empirical evidence that the multifactor performance of the
Fama and French (2015) five-factor model of Kostin et al. (2022) is positive and significant
for all countries out of the US, UK, and Japan for MKT risk factor, except for Germany. Sim-
ilarly, the SMB factor is significantly negative in line with the UK and in contrast to Japan,
which is significantly negative. In addition, the HML factor is consistently significantly
negative for the United States and inconsistent for Germany. In addition, the RMW factor
is inconsistent for the United States and Germany, while the CMA factor is consistent in all
countries, being, respectively, positive and insignificantly negative.

It is interesting to note that Timor-Leste has a Petroleum Fund, established in 2005,
whose source of revenue is oil and gas. The income from this fund is invested in inter-
national capital markets such as the NASDAQ, the NYSE, the London Stock Exchange
(LSE), and the Tokyo Stock Exchange. Why are these funds invested in the international
capital markets? Timor-Leste is a country that does not yet have a national capital market
and is therefore currently focusing on economic development. With this investment, you
obtain a return every month, which fluctuates. Apart from that, petroleum money is also a
source of funding for the national budget every fiscal year.

Therefore, the investment returns become a source of data for conducting research. In
addition, the Fama–French dataset is used to investigate the extent to which risk factors
(loading factors) affect excess returns.

For example, the results of the Fama–French five-factor model, namely the CMA factor,
show that the CMA factor has a negative and non-significant influence on the excess return.

Every investor faces risk in their investments, but portfolio diversification can balance
risk and return. This is because understanding risk management can help investors manage
risk well, and it is the most important key to ensuring investment sustainability and mutual
fund performance.

However, the results of the five Fama–French factors show that the CMA factor has
a negative and insignificant impact on excess returns. However, other factors such as
SMB, HML, and RMW have a significant impact and have a greater effect on investment
performance. Other factors also have a varying impact on investment performance, such
as the impact of global markets and global economic policies. In addition, investors
analyze historical data more thoroughly by consulting financial experts or investment
advisors. Thus, governments (investors) use information based on factors that ensure
the sustainability of investments when making decisions. This is because investment
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is becoming a source of income for economic diversification, as Timor-Leste is heavily
dependent on oil and gas.

The results of this investigation will serve as a reference source for other researchers
for further investigations (research gaps). This is because only sample data from Timor-
Leste were used in this research. Therefore, future research can be compared with other
SWFs. For example, the sample data from Timor-Leste can be compared with the sample
data from other SWFs. Apart from this, the strategy of portfolio diversification in asset
allocation is very different. This difference is interesting for the question of whether
portfolio construction is appropriate or not. The differences in economic size and the types
of funds used, such as development funds, reserve investment funds, and pension reserve
funds, are also interesting. All these funds depend on the type of fundraising and sources
(non-commodities, oil and gas, or minerals) of each country. All these sources depend
on the individual countries. In addition, Timor-Leste’s investment portfolio is unique in
that it still depends on equity investments in international markets, as Timor-Leste does
not yet have a national capital market. This was done to accumulate profits and diversify
Timor-Leste’s economy.

6. Conclusions and Policy Implications

Based on the results of the analysis and discussion of the data in the previous section,
the following conclusions were drawn. This study empirically examines the CAPM, Fama
and French’s three-factor model, and Fama and French’s five-factor model for the excess
returns of Timor-Leste’s equity and bond investments in the international market. The
sample used includes 156 monthly excess returns over the period from 2006 to 2019. The
results of the CAPM model test show that market returns have a positive and significant
impact on excessive stock returns. The empirical evidence supports hypothesis H1, which
states that the market factor has a positive and statistically significant impact on the excess
return on equity. However, the MKT factor has a positive and significant impact on the
rate of excessive stock returns in both models, i.e., the three-factor model of Fama and
French and the five-factor model of Fama and French. The available empirical data support
hypothesis H1, which states that the market component exerts a positive and statistically
significant influence on the excess return on equity. In addition, the test results of Fama and
French’s three-factor model show that the SMB factor and the HML factor have a negative
and significant influence on the rate of excessive stock returns. The previous findings
offer empirical evidence in favor of hypotheses H2 and H3. Furthermore, the test results
of Fama and French’s five-factor model show that only two of the five model variables,
namely the SMB factor and the HML factor, have a negative and significant impact on
the rate of excess stock returns. The aforementioned findings offer empirical evidence
in support of hypotheses H2 and H3. On the other hand, both the MKT risk and RMW
factor variables are positively and significantly associated with excess returns. This result
provides empirical support for our hypothesis H4. The CMA factor, on the other hand, has
a negative and insignificant effect on excess returns. The available evidence supports the
rejection of the fifth hypothesis (H5).

In summary, this analysis highlights the complexity of risk factors for excessive returns.
The results show that market risks such as size and value play a crucial role in determining
the excess return of Timor-Leste’s portfolio investments. Therefore, the government needs
to consider these aspects in their investment decisions.

The empirical results presented above are interesting and certainly have important
implications for the excess return of Timor-Leste’s portfolio as an emerging stock market.
The significant positive and negative effects of stock and bond investments clearly show
the attention of investors in investing. This also means that it will be a major investment
challenge to achieve the goal of increasing the maximum equity allocation, with an expected
allocation target of 40% equities and 60% bonds to achieve the target of 3% real return with
reasonable probability (Timor-Leste Ministry of Finance 2019).
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Investments in Timor-Leste stocks are contributions from oil revenues pooled in the
Petroleum Fund and then managed for investment in a portfolio of stocks in the interna-
tional market. This is because the SMB and HML factors can predict gross domestic product
(GDP) growth when investing in equities, and these factors forecast future investment
opportunities. Thus, this portfolio investment provides a higher return during fluctuations
in economic performance (Carson 2022). To this end, oil fund managers need to diversify
their portfolios into different asset classes to reduce investment risk.

Fund managers managing petroleum fund portfolios in the form of stocks and bonds
need to pay attention to the SMB factor in terms of investment performance, where small
companies outperform larger companies over the long term. This phenomenon suggests
that the performance of small companies in the stock market may be a predictor of the future
performance of a low-beta-against-beta strategy. Thus, it is the short-term performance of
small companies and funding liquidity that affects the profitability of the low-beta strategy,
which ultimately leads to low or negative returns for the low-beta security class (Zaremba
2020). The same was also found by Ji et al. (2020), who state that the size effect is that the
returns of small listed companies are on average much higher than those of large companies.
Still, for the same researchers, the effect of BM shows that stock returns have a positive
relationship with the book-to-market ratio of the company. A higher book-to-market ratio
can lead to a higher stock return. In addition, Hu et al. (2019) found that a strong size effect
means that smaller companies have higher returns on average than larger companies.

Managers need to understand information about portfolio market activity when
managing investments and macroeconomic risks to deal with increasing unsystematic and
systematic risks in portfolio investments. Therefore, managers need to understand the
relationship between stock market volatility and macroeconomic forces in policy making.
For example, stock price movements in economic activity, especially in portfolio investing,
are influenced by macroeconomic variables such as inflation in predicting excess returns,
especially directional relationships with variables that interact with each other (de Jesus
et al. 2020). In addition, investment managers need to understand the balance of values of
expected cash flows when forecasting interest rate fluctuations that affect changes in stock
prices. This is because high interest rates affect excessive returns on portfolio investments,
i.e., when cash flows are capitalized. It is interesting to make income securities an alternative
investment necessary for holding equity investments. Similarly, high interest rates can affect
investment costs, making investors less willing to borrow and make portfolio investments.
This also affects the value of future cash flows and ultimately leads to a decline in stock
prices (Tiwari et al. 2022). In addition, investment managers need to understand monetary
policy, even though Timor-Leste is still dependent on US monetary policy, especially the
official use of the dollar in the economy, where the contribution of the policy of rising
interest rates affects the rise of the stock market, which in turn has ultimately disrupted
economic activity due to greater inflationary pressures, such as the current war between
Russia and Ukraine.

Based on our findings described in the conclusion and policy implications, we summa-
rize and recommend the following policy actions as a good basis for portfolio investment
decision making:

1. The Petroleum Fund invests in Timor-Leste bonds and equities on the international
markets intending to accumulate capital. This capital is used for economic diversifica-
tion to increase GDP growth. Therefore, to reduce investment risks, the government
needs to diversify its portfolio into different asset classes.

2. Fund managers should consider the SMB factor for petroleum fund portfolios, as
smaller companies often outperform larger companies, possibly indicating the future
performance of a low-beta-against-beta approach.

3. To properly manage assets, managers must have a comprehensive understanding of
market activity and macroeconomic risks in the portfolio.
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4. Fund managers need to have insights into the correlation between stock market volatil-
ity and macroeconomic factors, which are essential for policy decisions, especially for
predicting excess returns.

5. Investment managers need to consider the balance of expected cash flows when
forecasting interest rate fluctuations, as high-interest rates can affect excessive returns
on portfolio investments and reduce investors’ appetite for portfolio investments.

6. Investment managers need to understand the monetary policy in Timor-Leste, which
is heavily influenced by US monetary policy, specifically the dollar. This has resulted
in higher inflationary pressures and disruptions in economic activity.

Timor-Leste, as a recent or new economy (emerging country), participates in equity
investments in international markets. This is the first article that uses the Fama and French
(2015) five-factor model and the three-factor model of Fama and French (1993) in equity
portfolio investment for the country. For this reason, this research is limited to using the
excess returns of equity investments in the form of stocks and bonds as invested in model
markets in various countries such as the US, the UK, Japan, and Australia. It is hoped
that further researchers will add other variables such as momentum and quality and use
the names of listed companies and make Timor-Leste’s investment portfolios comparable
between developing and developed countries since Timor-Leste itself does not yet have a
national capital market.
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