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Abstract 
Background and Objectives: Asset pricing models underpin the global economy, and as such 

this field has enjoyed popular attention. However, most literature on this topic is derived from 

developed economies such as the US, leaving a research gap in emerging markets. Moreover, the 

political economic realities of developing markets have many structural differences from the 

developed, chief of which is the dominance of state-owned enterprises (SOEs). These differences 

are often not accounted for when testing models in developing nations. Given these gaps, this 

thesis aims to contribute to the literature by testing an adjusted Fama-French five-factor (FF-5) 

model with a government ownership factor on the Vietnamese stock market. Specifically, this 

paper focuses on whether this adjusted FF-5 model outperforms the Capital Asset Pricing Model, 

the Fama-French three-factor model, and the FF-5. The FF-5 was chosen for adjustment since it is 

the latest Fama-French model, introduced in 2015. Given the mixed results on the FF-5 so far, it 

should be valuable to test a modified FF-5 to see if market-specific modifications, a government 

ownership factor for the Vietnamese market in this case, could improve the model’s performance. 

Data and Methodology: This thesis studies the monthly returns of common stocks listed on Ho 

Chi Minh Stock Exchange and Hanoi Stock Exchange from January 2015 to December 2021, 

totalling 84 months. The sample is rebalanced annually in March. The sample size amounts to 722 

companies after the last rebalance. The Ownership factor is constructed as thus: the sample is 

divided into two portfolios of SOEs and non-SOEs at each rebalance; the difference between non-

SOE portfolio returns and SOE portfolio returns is the Ownership factor. This study employs asset 

pricing tests and factor spanning tests. The asset pricing tests are to determine and compare the 

performance of each model by regressing excess returns of test portfolios on factor returns. The 

factor spanning tests are to see whether the added Ownership factor has any meaningful 

contribution; this is done by regressing the Ownership factor on the other factors, individually and 

jointly, and by individually regressing the other factors back onto the Ownership factor. All 

regressions use the ordinary least squares (OLS) method. 

Results: On the asset pricing tests, by the average adjusted R2 and the GRS statistics, the 

adjusted FF-5 model performs the best; the adjusted FF-5 is also the second-best model by average 

|t-value| and % of |t-value| >2. However, the factor spanning tests reveal that Market, 

Profitability, and Investment factors can fully explain the Ownership factor, and that the 

Ownership factor cannot fully explain the other factors, except for the Market factor. In 

conclusion, the case for an adjusted FF-5 model with government ownership factor for the 

Vietnamese stock market is weak and inconclusive, with asset pricing test results supporting the 

adjusted FF-5, while the factor spanning test shows that this Ownership factor can be explained by 

3 out of 5 FF-5 factors, and thus does not warrant the addition to the model. 
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1. INTRODUCTION 
1.1 Background and Summary 
The global financial economy functions on assumptions of robust and efficient capital 
markets. By enabling the capital flows from those with funds to those without, either through 
loans or equity, considerable levels of global wealth and value are created daily for the 
benefit of all. Underpinning the smooth running of this massive interconnected system is the 
mechanism of asset pricing, which is based on the belief of the existence of an intrinsic value 
in each asset. A reliable pricing mechanism reassures market participants’ confidence in the 

system, thereby allowing for the continued existence and growth of budding capital markets. 
Since a healthy modern capital market needs an applicable, if unconventional, pricing model, 
to assure its investors of a certain level of expected returns, several theories and models have 
been established to explain the risk-return relationship, and hence the price, of different asset 
classes. Most prominent among these is the Capital Asset Pricing Model (CAPM), where 
expected excess return is attributed to the combined impact of the expected excess return of 
the market portfolio and the degree of the asset’s exposure to market risks. This premise has 
set the foundation for most subsequent asset pricing models, including many factor models. 
As was discovered after the introduction of CAPM, an asset’s return is not solely determined 
by one single market factor but might be affected by multiple other factors simultaneously. 
The most notable among these is the Fama-French (FF) multifactor models, with the first one 
introduced in 1993.  
However, even with the impressive body of existing works on the validity of CAPM and its 
derivatives – the FF multifactor models – most significant studies investigating the 
effectiveness of these models only consider mature, developed capital markets such as those 
of the United States, Europe, and Japan. It is notable that the explanatory power of these 
models varies with national stock markets since these models are developed under efficient 
market assumption. The model that best explains US public companies’ stock returns would 

have questionable implications if employed in emerging markets or for unconventional 
company types.  
This thesis strives to explore this research gap by studying the returns of publicly traded 
state-owned companies in Vietnamese stock markets using an adjusted factor model that 
considers government ownership; this factor model was first developed by Zhang (2021) by 
adjusting the Fama-French three-factor model (FF-3) and Carhart 4-factor model (Carhart-4).  
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The first research gap identified here is that of the Vietnamese stock market, a small and 
fledgling market with remarkable growth in the last 2 decades. Even when plagued with 
limitations such as a limited range of financial products, low disclosure requirements and 
hence low transparency, and price manipulation incidents and concerns, this market still 
represents one of the developing nations with the greatest economic potential in the coming 
decades (Shultz, 2012). These drawbacks and the relative lack of international research 
attention to this market creates an opportunity to observe the application and performance of 
both established and newly created asset pricing models in Vietnamese capital market.  
The second research gap to be fulfilled with this thesis is the segment of publicly traded 
SOEs in Vietnam. Taking up an incredible amount, up to 33%, of the national GDP, these 
SOEs play a significant role in the economies (OECD, 2020). Their equitization (also known 
as socialisation or privatisation) process, through which they are transformed from fully state-
owned to state-private ownership, has been a key element in Vietnamese government’s 
economic reforms since the 90s. Moreover, any study of the performance of these entities in 
the stock market needs to consider the significant factor of government ownership, due to the 
differences between SOEs and private enterprises. Amongst these differences are favourable 
financing conditions for SOEs to the private enterprise’s detriment, the lesser competitive 
pressure faced by SOEs, and the greater degree of political control over SOEs, even when 
equitized, compared to private enterprises. All in all, the enterprises’ different ownership 
structure is ultimately reflected in the return of the stock, and therefore the government 
ownership factor must be accounted for when developing a factor model for Vietnamese 
stock market. 
Therefore, to investigate the impact of government ownership on stock returns in the 
Vietnamese market, this paper employs an adjusted Fama-French five-factor (adjusted FF-5) 
model with an added government ownership factor. The government ownership factor is 
constructed as thus: the samples are divided into two portfolios, non-SOEs and SOEs, and the 
factor is the difference between the returns of the non-SOE and the SOE portfolios. This 
method of Ownership factor construction was first used by Zhang (2021) to modify a 
Carhart-4. The reason for adjusting the FF-5 instead of the Carhart-4 as Zhang originally did 
is because the FF-5 is the more recent and comprehensive model; since its introduction in the 
Journal of Financial Economics in 2015, the mixed results of testing this model in different 
markets present an opportunity for fulfilling the research gaps in Vietnam with regards to the 
FF-5. Given this premise, the main research questions in this paper are: 
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1) Does the adjusted FF-5 model with government ownership factor have more 
explanatory power than the CAPM, the FF-3, and the FF-5 for Vietnamese stock 
market? 

2) Can the government ownership factor’s impact on Vietnamese stock returns be fully 

explained by the impact of other existing factors in the models? 
Answering the 1st question would require Asset Pricing tests, which include evaluation of 
alpha-based results, such as average absolute value of alphas, GRS statistics, and average 
adjusted R2. These measurements would help determine which model capture the most 
information related to stock returns, with the criteria that the closer the alphas are to zero, the 
better the model performs. The 2nd question would be answered with results of Factor 
Spanning tests, where the Ownership factor is regressed on FF factors individually and 
jointly, and where the FF factors are individually regressed on the Ownership factor. These 
regressions would shed light on whether the Ownership factor can explain or be explained by 
any of the other FF factors. If the Ownership factor can be explained by the other factors 
individually or jointly, its inclusion will add little value to the pricing model. 
This study’s data is collected from January 2015 to December 2021, totalling 84 months of 
observations, from the 722 companies listed on the HNX and HOSE stock exchanges, the two 
stock exchanges in Vietnam. 
This study’s results show mixed to weak support for the inclusion of the Ownership factor 
into the FF-5 for pricing Vietnamese risky assets. 
On the asset pricing tests, by the average adjusted R2 and the GRS statistics, the adjusted FF-
5 model performs the best in Vietnam; the adjusted FF-5 is also the second-best model by 
average |t-value| and % of |t-value| >2. The CAPM, despite showing the best results for A|α|, 
|t-value|, and % of |t-value| > 2, suffers from the lowest adjusted R2 and highest GRS 
statistics. The FF-5 outperforms the FF-3 on all metrics except for A|α|. This result matches 
Zhang’s (2021) findings that the adjusted factor model with government ownership factor 
(adjusted Carhart-4 in Zhang’s case) has more explanatory power than FF-3 or Carhart-4 
models in China. However, the relatively low R2 for all models, from 13.03% for CAPM to 
17.54% for adjusted FF-5, suggests that these models leave much room for improvement in 
pricing Vietnamese risky assets. 
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The factor spanning tests reveal that Market, Profitability, and Investment factors can fully 
explain the Ownership factor, and that the Ownership factor cannot fully explain the other 
factors, except for the Market factor. One remarkable exception is the Value factor’s apparent 

inability to account for the Ownership and vice versa. This non-relationship further supports 
Fama and French (2015) findings that the Value factor could be assessed as redundant. 
Another noteworthy point is how when the Ownership factor is regressed on the FF-5 factors 
altogether, a joint predictive power between Size and Profitability factors occurs. All in all, 
the Ownership factor proves to be a controversial addition to the FF-5 model since its 
inclusion does not appear to contribute meaningful informational content. This result heavily 
contradicts Zhang (2021), who identified that the Ownership factor can price the other factors 
and not the other way around here. 
In conclusion, the case for an adjusted FF-5 model with government ownership factor for the 
Vietnamese stock market is weak and inconclusive, with asset pricing test results supporting 
the adjusted FF-5, while the factor spanning test shows that this ownership factor can be fully 
explained by 3 out of 5 FF-5 factors, and thus does not warrant the addition to the model. 
1.2 Research Questions 
The main research questions for this thesis are as follows 
1. Does the adjusted FF-5 model with government ownership factor have more explanatory 
power than the CAPM, the FF-3, and the FF-5 for Vietnamese stock market? 
2. Can the government ownership factor’s impact on Vietnamese stock returns be fully 

explained by the impact of other existing factors in the models? 
1.3 Thesis Structure 
The structure of this thesis is as such. Section 2 – Literature Review – explores the literature 
relevant to the research, including the basis and origin of factor models, CAPM, FF-3, FF-5, 
government ownership impact, and studies on factor models in Vietnam. Next, Section 3 – 
Hypotheses – contains the primary hypotheses of the tests. Section 4 – Methodology –

discusses data sources, samples, variable construction, government ownership factor, 
performance measure of factor models, and specifications of asset pricing tests. Section 5 – 
Results and Discussions – presents the results with an in-depth discussion of the implications 
of factors and models’ performance. Finally, Section 6 – Conclusions – summarises the main 
findings and puts forward limitations and suggestions for further research.  
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2. LITERATURE REVIEW 
2.1 Vietnamese Stock Market 
2.1.1 Overview 
Given its relatively recent establishment on 28th July 2000 and small size, Vietnamese capital 
markets is assessed as an emerging market. Even among its peers in Southeast Asia, 
Vietnamese stock market’s small size can be seen in the market capitalization of listed 
domestic companies as a % of GDP. In 2016, this figure for Vietnam is only 32.8% compared 
to Singapore’s 215.7%, Malaysia’s 121.4%, and Thailand’s 106.4% (The World Bank, 2020).  
However, this market is also a fast growing one. By the end of 2021, Vietnamese total market 
capitalization has already reached 90.3% of GDP (Vietnam Ministry of Finance, 2021). This 
growth can best be examined through the Vietnam Stock Index (VN-Index), a capitalization-
weighted index of all listed companies on Ho Chi Minh City Stock Exchange. With the base 
index value of 100 on July 28, 2000, VN-Index has grown at a CAGR of approximately 
18.7%/year from 28th December 2012 to 29th December 2017. On the last day of trading in 
2021, VN-Index ends at 1,498.28 points, rising about 35.74% in 2021, and hitting the 
historical peak at 1,511.68 points in November (The Phnom Penh Post, 2022). 
2.1.2 Imperfections and inefficiency 
Despite this auspicious growth potential, Vietnamese stock market is still plagued with 
imperfections and inefficiency, the two most notable of which are price manipulation and low 
transparency. The small market size and the resultingly low trading volume for certain stocks 
have created windows for price manipulation. And although significant progress has been 
made in ensuring transparency in the stock markets, most notably the State Securities 
Commission’s attempt to require listed companies to make disclosures in English and to 
integrate IFRS disclosures for listed companies (Dezan Shiran & Associates, 2021), a huge 
gap in these controls still exists when compared with more developed markets.  
2.1.3 Equitized SOEs 
Allens Linklaters (2017) defines equitization (known in native tongue as socialisation and/or 
privatisation) in Vietnamese state-owned enterprises as the process through which SOEs are 
transformed into joint stock companies by selling shares in public auctions or private 
agreement with strategic investors. Since the reforms in the 90s, the Vietnamese government 
has reduced the number of SOEs from around 6,000 to over 700 (Vietnam News, 2017). In 
the period of 2011-2015 alone, nearly 600 SOEs were equitized (Vietnam News, 2017). The 
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introduction of these equitized SOEs into the security markets and their lingering connections 
to the political leadership present intriguing implication for monitoring and explaining asset 
returns in the Vietnamese stock market. 
2.2 The Origin of Factor Models 
The first research on factor models was introduced in the 1930s, when Graham and Dodd 
(1934) first discussed the value premium concept. The CAPM, introduced in the 1960s, then 
proposes a quantitative tool for the study of factors. Since then, the primary objective of 
factor research is on identifying increasingly accurate and reliable asset pricing model. 
CAPM started this research field with its single factor – the market factor. 
Since then, however, the recorded effects of the outperformance by relative low price to book 
ratio stocks (cheap stock anomaly) and by small-cap stocks (size effect) show that CAPM has 
not captured all the important price signals of assets. Given these discovered systemic risks 
and faced with the potential of undiscovered ones, Fama and French first introduced their FF-
3 model in 1993. This model includes the two additional factors of HML and SMB, 
respectively standing in for the cheap stock and small cap effects. FF-3 has since been the 
base model for many empirical asset pricing studies while many others conduct their research 
on adjusted multi-factor models based on the FF-3. 
Research in this field has since discovered over 400 factors. Unfortunately, it is likely that 
many of these are the results of data snooping and should give future researchers cause to be 
concerned in applying the discovered results in their own research. In addition to the 
discovery of new factors, research in this field has also reviewed multiple methods to 
compare multifactor models.  
2.3 Comparison of Factor Models’ Performance 
For this comparison, the two dominant methods are Asset Pricing test, using alpha-based 
analysis and GRS test statistics, and Factor Spanning test. For the asset pricing test, the 
analysis of the intercept’s (alpha) result and its significance level helps determine the superior 
model by seeing how likely that model is to capture all the factors impacting asset price, by 
seeing how likely the alpha is to be not different from zero. This analysis also usually 
includes R2 comparison and GRS statistics; the latter tests the likelihood that all the alphas 
are jointly equal to zero. The factor spanning test involves regressing one factor on another, 
or on a group of other factors. Also employing alpha-based analysis, the factor spanning tests 
are meant to see if one factor could be fully explained by another, a group of others; if such 
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full explanation is discovered, the factor being tested would prove to be a redundant addition 
to the model. 
The alpha-based asset pricing test is employed extensively in factor comparison, by Liu, 
Stambaugh, and Yuan (2019), Fama and French (2015), Fama and French (1993), Black, 
Jensen, and Scholes (1972), and Jensen (1968), among many others. The GRS statistics are 
employed in Liu et. al. (2019), Barillas and Shanken (2018), Fama and French (2015), and 
Fama and French (1993). The factor spanning test is used in Barillas and Shanken (2018) and 
Fama and French (2015), in addition to multiple adjusted factor models research (Zhang, 
2021; Nguyen, 2018; Nguyen, 2016; Nguyen, Ulku, and Zhang, 2015).  
In addition, a more simplified comparison method is the univariate characteristics’ analysis, 

where the average excess returns of single- or double-sorted portfolios are analysed to 
identify the impact of factors on stock performance. This method is seen in Barillas and 
Shanken (2018), Fama and French (2015), Fama and French (2008), Fama and French 
(1993), Nguyen (2018), and Nguyen (2016).  
2.4 CAPM  
Markowitz was the seminal academic of asset pricing theories, of which CAPM is one. He 
was among the first to put forward the idea of tying the expected rate of return to risk level 
(Markowitz, 1952). He argued that given the unfeasibility of accurate future predictions, risk 
must be included in required return calculations. This argument presents a trade-off between 
risk and expected return, which means that investors can demand a higher return 
corresponding to any higher risk they take on and should lower their return expectation if 
they intend to reduce risk in their portfolio. On this argument and the assumption of 
homogenous risk aversion, Markowitz (1952) developed the Modern Portfolio Theory (MPT) 
or Mean-Variance model. This model shows how the investors would theoretically always 
pursue “mean-variance-efficient” portfolios. These portfolios would minimize the risk, as 

measured by variance, at a given expected rate of return, and would conversely maximize the 
expected return, at a given acceptable level of risk (Markowitz, 1952). 
Markowitz’s theories and model are foundational for later capital asset pricing theories, most 

notably CAPM. Sharpe (1964), Lintner (1965), and Mossin (1966) then each independently 
developed the Capital Assets Pricing Model based on this groundwork by Markowitz (1952).  



  

10  

The CAPM is the basic single factor model where the expected excess return is composed of 
the effects of the expected excess return of a market portfolio and the degree of the asset’s 
exposure to market risks; the market portfolio is called the market factor here. This model has 
been backed with studies by Black et. al. (1972) and Fama and Macbeth (1973), both of 
whom empirically proved the CAPM validity with pre-1969 US stock returns. 
2.5 Fama-French Three-Factor Model (FF-3) 
Since then, many other factors have been found to influence asset returns, leading to more 
serious questioning of CAPM. In a 1981 study, Banz discovered that the company’s size is a 
significant explaining factor for stock return, and that small cap stocks, in average, have 
returns higher than that predicted by CAPM, and the reverse is true for big cap stocks. In 
addition, Stattman (1980) and Rosenberg et al. (1985) independently found the correlation 
between book-to-market ratio (B/M) and the stock return. 
In 1993, Fama and French (1993) combined these anomalies into the CAPM to create their 
famous FF-3, which explains the excess return by CAPM’s Market factor, Size (SMB) factor, 
and book-to-market, or Value, (HML) factor. The model’s formula is as thus: 
𝑅𝑖𝑡 − 𝑅𝐹𝑡 = α𝑖 + 𝑏𝑖(𝑅𝑀𝑡 − 𝑅𝐹𝑡) + 𝑠𝑖𝑆𝑀𝐵𝑡 + ℎ𝑖𝐻𝑀𝐿𝑡 + 𝑒𝑖𝑡 (1) 
where 
𝑅𝑖𝑡: return on security or portfolio 𝑖 for period 𝑡 
𝑅𝑀𝑡: return on value-weighted market portfolio 
𝑅𝐹𝑡: risk-free return 
𝑅𝑀𝑡 − 𝑅𝐹𝑡: market excess return (market premium) 
𝑆𝑀𝐵𝑡: size premium (small minus big) 
𝐻𝑀𝐿𝑡: value premium (high minus low) 

α𝑖: regression intercept 
𝑏𝑖: measure of sensitivity to market fluctuation 
𝑠𝑖: measure of sensitivity to size premium 
ℎ𝑖: measure of sensitivity to value premium 
𝑒𝑖𝑡: a zero-mean residual

Since its proposal and with its status as the first ever multifactor model, the FF-3 has faced 
considerable academic scrutiny. Davis et al. (2000) tested the FF-3 with data from 1927 to 
1997, showing that the Value premium (Value factor’s impact on predicting returns) was 
robust while being inconclusive on the FF-3’s performance as a whole; while Fama and 
French (1998) showed that the value premium was present, but a two-factor model (Market 
Risk Premium and Value Premium) performed better than the FF-3.  
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2.6 Fama – French Five-Factor Model (FF-5) 
Fama and French set the foundation for the FF-5 in their 2006 paper “Profitability, 

investment and average returns”, where they perform a test of the Miller Modigliani’s 
valuation formula, the formula which explains expected stock returns with Book to Market 
ratio, expected profitability, and expected investment. The formula set groundwork for FF-5. 
In the Miller Modigliani’s valuation formula, profitability is shown through the expected total 
equity earning to current book equity, and the investment level is measured with the expected 
change in total book equity to current book equity. Fama and French found that, as the 
formula predicted, a positive relationship existed between current B/M and expected stock 
return and between expected profitability and expected stock return, while a negative 
relationship between expected investment and expected stock return existed. 
Furthermore, they determined that despite their results aligning with the predicted 
relationships and other existing evidence, the Profitability factor and Investment factor did 
not make a significant contribution to explaining stock return provided by size and B/M. It is 
notable however that this conclusion has faced criticism from other researchers, such as 
Novy-Marx (2013) and Aharoni, Grundy, and Zeng (2013). 
Since then, concerned with the implications around the studies of the valuation formula and 
the mounting evidence that the FF-3 cannot sufficiently explain stock return variations in 
many contexts, Fama and French (2015) included Profitability and Investment factors to the 
FF-3. The FF-5 model is as thus: 
𝑅𝑖𝑡 − 𝑅𝐹𝑡 = α𝑖 + 𝑏𝑖(𝑅𝑀𝑡 − 𝑅𝐹𝑡) + 𝑠𝑖𝑆𝑀𝐵𝑡 + ℎ𝑖𝐻𝑀𝐿𝑡 + 𝑟𝑖𝑅𝑀𝑊𝑡 + 𝑐𝑖𝐶𝑀𝐴𝑡 + 𝑒𝑖𝑡         (2) 
Where 
𝑅𝑖𝑡: return on security or portfolio 𝑖 for period 𝑡 
𝑅𝑀𝑡: return on value-weighted market portfolio 
𝑅𝐹𝑡: risk-free return 
𝑅𝑀𝑡 − 𝑅𝐹𝑡: market excess return (market premium) 
𝑆𝑀𝐵𝑡: size premium (small minus big) 
𝐻𝑀𝐿𝑡: value premium (high minus low) 
α𝑖: regression intercept 
𝑏𝑖: measure of sensitivity to market fluctuation 

𝑠𝑖: measure of sensitivity to size premium 
ℎ𝑖: measure of sensitivity to value premium 
𝑒𝑖𝑡: a zero-mean residual 
𝑅𝑀𝑊𝑡: profitability premium (robust minus weak) 
𝐶𝑀𝐴𝑡: investment premium (conservative minus aggressive) 
𝑟𝑖: measure of sensitivity to profitability premium 
𝑐𝑖: measure of sensitivity to investment premium 
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The first added factor is RMW – the difference between returns on diversified portfolios of 
firms with strong and weak profitability, measured by operating profit (OP). OP = (revenues - 
cost of goods sold (COGS) - selling, general, and administrative expenses (SG&A) - interest 
expenses)/ book equity. The second added variable is CMA – the difference between returns 
on diversified portfolios of firms with conservative and aggressive investment, measured by 
lagged total asset growth. 
Using 1963-2013 US stock returns, this new model outperforms both the CAPM and the FF-
3, explaining 71%-94% of the variation in stock returns (Fama and French, 2015). 
Nonetheless, the model still contains certain limitations. For example, HML factor is shown 
to be redundant with the inclusion of RMW and CMA. It is these limitations that drive this 
thesis to investigate whether a more fitting model can be developed for the Vietnamese 
market, especially one that can account for the impact of government ownership. 
2.7 The Impact of Government Ownership 
SOEs have been playing and will continue to play a vital role in Vietnamese economy, not 
least by being the main instruments through which the government implements its visions 
and plans. Most of publicly traded Vietnamese companies are former, now equitized, SOEs. 
Since it is unusual for state-owned shares to be traded or transferred, especially after meeting 
equitization targets, many Vietnamese companies are still under full or partial governmental 
control. It is through these partial, publicly traded, SOEs that this research investigates the 
government ownership’s impact on firms’ performance and asset pricing efficiency, as 
measured by the firms’ stock returns here. 
Research on the relationship between government ownership and firms’ performance and 
asset pricing efficiency has so far delivered ambiguous results. On the one hand, as extended 
organs of the state, SOE managers are incentivized to pursue socio-political goals, such as 
high employment level or allocating resources to underdeveloped regions, and this pursuit 
might be conducted to the detriment of maximizing corporate profits, therefore hurting 
private minority shareholders (Malatesta and Dewenter, 2001; Megginson and Netter, 2001). 
In addition, Ben-Nasr et al. (2014), studying a sample of privatized firms across 41 nations 
from 1980 to 2012, has shown a negative relationship between state ownership and stock 
price informativeness. Moreover, research has also pointed out that the negative effect of 
state ownership on stock price is partly determined by the prevailing political institutions. 
Countries with relatively low political rights experience this effect more strongly than those 
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with liberal rights. Using Chinese data, Xie et al. (2019) discovered a negative relationship 
between the degree of residual state ownership after equitization with stock return volatility; 
this effect is more pronounced in SOEs where the government retains significant influence on 
decision-making. Furthermore, Zhang (2021), employing alpha-based analysis, GRS 
statistics, and factor spanning tests, found that a Carhart-4 with Ownership factor performs 
better than the FF-3 and unmodified Carhart-4, with government ownership having a negative 
impact on stock returns in China. 
On the other hand, state ownership is sometimes seen as a favourable signal. Zhou, Guo, Hua, 
and Doukas (2015) and Lin, Lin, Lin, and Lin (2020) discovered that state ownership has a 
positive and significant impact on Chinese acquirers’ returns in cross-border mergers and 
acquisitions. 
All in all, existing literature points to significant impact of government ownership on firms’ 

performance, one of which is stock returns. This therefore warrants an investigation into the 
government ownership impact on stock returns in the Vietnamese markets, where SOEs, 
while being equitised, still have a major role in the economy. 
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Table 1 Summary of government ownership’s impact on various aspects of firms’ performance, select evidence  
  Dewenter and Malatesta (2001) Xie et al. (2019) Ben-Nasr et al. (2014) Zhou et al. (2015) 

Purpose Are SOEs less efficient/ profitable than non-SOEs? 
Does residual state ownership increase stock return volatility? 

Investigating the impact of state ownership and political factors on stock price informativeness 

Investigating the political factors affecting the performances of Chinese enterprises' overseas M&A  

Methodology Comparison of SOEs and non-SOEs' profitability and efficiency measures, and regression of those measures on government ownership 

Regression of stock volatility on ownership factor and other control variables 

Regression of stock price informativeness on ownership factor and other variables 

Regression of M&A performances on political factor and other control variables 

Government ownership factor 
Percentage of government ownership share 

Tradable state ownership percentage 
Direct state ownership percentage Percentage of state-owned shares based on effective control (ie if state has control, use state shares, otherwise 0) 

Study period Fortune 500 companies for 1975, 1985, and 1995 
2007 to 2014 1985 to 2006 2013 to 2017 

Results SOEs are less efficient/ profitable than non-SOEs. 
State ownership significantly reduces stock return volatility in short term due to signaling effect from government's willing ness to share risks with private sector. 

Stock price informativeness decreases with government ownership. 

State ownership of target firms has no impact on short-term performance but a negative one in long-term. State ownership is conducive to landing overseas M&A. Executives with political backgrounds improve short-term performance but dampen the long-term.  
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2.8 Research on Factor Models in Vietnam 
Statistical testing of FF factor models in the Vietnamese markets can be traced back to 2008. 
Vuong and Ho’s study (2008), being one of, if not the earliest FF multifactor tests in 
Vietnam, used a sample of 28 stocks over a 3-year period from 2005 to 2008. This study 
found all 3-factor coefficients to be statistically significant at 5% significance level while the 
intercepts were not statistically different from 0 for all 4 test portfolios (Vuong and Ho, 
2008). In addition, when they performed a comparison with the CAPM, the FF-3 showed an 
average adjusted R2s of 86.8% to CAPM’s 62.5%, a significant improvement of 24.6% 
(Vuong and Ho, 2008). 
The follow-up studies by Nguyen and Tran (2012), Nguyen and Nguyen (2012), and Le 
(2015) presented consistent results of the average adjusted R2 range of 81%-85% for the FF-3 
model. However, in the same studies, CAPM exhibited a wider range of average adjusted R2s 
between 61% and 75.6%. The discrepancy in CAPM ability to explain stock returns has been 
attributed to differences in sample period, stock selection, sorting criteria, and portfolio 
construction. These studies, at the same time, share certain limitations. To start with, they all 
have relatively short sample period and small sample size due to the comparatively 
underdeveloped stage of the Vietnamese market compared to the traditional sample source of 
US stock market. Next, these studies only tested the FF-3 and the CAPM since FF-5 had not 
been introduced during that time. Lastly, these studies, rather than applying statistical tests to 
compare the models, only compared the average adjusted R2s and the number of statistically 
significant intercepts. Therefore, most earlier studies on FF models in Vietnam’s stock 

market have questionable reliability and validity. 
Nguyen et al. (2015) carried out one of the first empirical tests of the FF-5 in Vietnamese 
stock market; this study also covered a more updated and longer sample period compared to 
the previous studies. In addition, this study employed GRS test to determine the models’ 

relative performance. Nguyen et al. (2015) identified that the FF-5 produced the lowest GRS 
statistic compared to CAPM and the FF-3. This result supported the FF-5’s superior 
explanatory power of stock returns relative to the other tested models (Nguyen et al., 2015). 
Moreover, when comparing the average adjusted R2, the FF-5 showed an improvement of 
16.5% from CAPM and of 0.9% from the FF-3. Lastly, the results showed that the traditional 
asset pricing models tested in the research were all unable to fully capture SOEs’ returns. 
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Nguyen (2016), using Vietnamese data from 2011 to 2015, discovered that the FF-5 model 
performed significantly better than the CAPM, while only creating marginal improvement 
compared to the FF-3. Moreover, the explanatory power of all three models were low. 
Nguyen (2018), having a more extensive coverage of data, from 2009 to 2017, also found 
cautious evidence for FF-5 superiority over the FF-3 and CAPM. Similar to Nguyen et al. 
(2015), the research also produced evidence that the traditional FF multifactor models were 
inadequate in explaining state-ownership’s impact on returns.   
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Table 2 Results of previous research on factor models’ performance and/or government ownership impact  
The results presented are from papers most relevant to this research’s investigation, namely those with Ownership factor in a multifactor asset pricing model or those about multifactor asset pricing models in the Vietnamese stock market.  
  Zhang (2021) Nguyen (2018) Nguyen et al. (2015) Nguyen (2016) Current research (2022) 
Purpose Testing to see if the government ownership factor is an effective factor 

in China’s stock market, and whether the adjusted factor model with government ownership factor improves the explanatory power of the Carhart-4 model 

Investigating the relationship between average stock returns and state-ownership status and the relative performance of the FF-5 compared to the CAPM and the FF-3, in Vietnam 

Testing to see which models (CAPM, FF-3, or FF-5) is best for Vietnamese stock market, and to see if state ownership affects stock returns 

Testing the explanatory power of FF-5 model in Vietnam 

Testing to see if the government ownership factor is an effective factor in Vietnamese stock market, and whether the adjusted factor model with government ownership factor is superior to the CAPM, FF-3, and FF-5 Methodology Alpha-based analysis, GRS test, factor spanning test 
Univariate analysis, alpha-based analysis, GRS test, factor spanning test 

Alpha-based analysis, GRS test 
Univariate analysis, alpha-based analysis, factor spanning test 

Univariate analysis, alpha-based analysis, GRS test, factor spanning test 
Government ownership factor 

Two types: one is (portfolio return of non-SOEs - that of SOEs), other is just non-SOEs' returns 

No separate government ownership factor, stocks are split into portfolios of Private, Low- and High- state capital 

No separate government ownership factor, stocks are split into portfolios of SOEs and non-SOEs 

No investigation of government ownership's impact 

Portfolio return of non-SOEs - that of SOEs 

Study period January 2005 to December 2020 (240 months) 
July 2009 to December 2017 (102 months) 

August 2007 to July 2015 (96 months) 
January 2011 to December 2015 (60 months) 

January 2015 to December 2021 (84 months) 

Primary results All tests support the hypotheses that government ownership is an effective factor and that factor model with this factor performs better. 

Cautious support for the superiority of the FF-5 over the CAPM and the FF-3. Inconclusive evidence on the models' results for non-SOEs and SOEs' returns. 

FF-5 can explain more asset-pricing anomalies than CAPM and the FF-3. Traditional asset pricing models fail to capture average returns on SOEs. 

Cautious support for the superiority of the FF-5 over the CAPM and the FF-3 
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3. HYPOTHESES 
The key research questions for this thesis are the examination of the explanatory power of an 
adjusted FF-5 with a government ownership factor on Vietnamese stock returns. 
This question is answered through both the absolute and relative performance of the adjusted 
model. The adjusted FF-5, the FF-5, the FF-3, and the CAPM are tested with Vietnamese 
data to see if they can account for the average asset returns. A model can explain the expected 
returns when it fully captures expected returns, which means the regression intercept will be 
indistinguishable from 0 (Fama and French, 2015). The first hypothesis is: 
H1: The adjusted Fama-French five-factor model with government ownership factor has 
more explanatory power than the CAPM, FF-3, and FF-5 for Vietnamese stock returns 
The alpha-based analysis, including the GRS test developed by Gibbons, Ross, and Shanken 
(1989), is employed for hypothesis testing and performance comparison here. In addition, 
univariate characteristics’ analysis is also employed to discuss the factors’ effects. 
Secondly, since this paper seeks to determine whether Zhang’s (2021) Ownership factor was 
applicable to the FF-5 and Vietnamese situation, the second hypothesis is:  
H2: The government ownership factor’s impact on Vietnamese stock returns cannot be fully 
explained by the FF-5 factors, individually or jointly. 
This second hypothesis is investigated through factor spanning tests. 
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4. METHODOLOGY 
This section includes details on data sources and samples used, the construction of 
independent and dependent variables for the 3 studied models, and the description of the 
construction of the government ownership factor.  
4.1 Data Source and Samples 
The tests use the monthly returns of common stocks listed on both HOSE and HNX, the two 
stock exchanges for publicly traded companies in Vietnam from January 2015 to December 
2021 (84 months).  
The starting point of January 2015 was chosen due to an event in 2014 distorting the 
difference in returns between SOEs and non-SOEs. In June 2014, Governmental Decree 
59/2014/NĐ-CP was published; this decree massively expands the scope of the socialisation 
(ie privatisation) program of SOEs to include SOEs in education, training, healthcare, sports, 
entertainment and environmental (ie sanitation, among other utilities) industries (Office of the 
Prime Minister of Vietnam, 2014). A vital article in this decree was the mandate that the 
infrastructure and construction aspects of these SOEs be (partly) privatised (Office of the 
Prime Minister of Vietnam, 2014). The sudden privatization of so many sectors all at once 
causes a noticeable jump (up to 200%) in cumulative returns for the Ownership factor. To 
avoid statistical distortion due to this extraordinary event and its reverberations in the 
following months, the data collection starting point is moved to January 2015. The sample is 
rebalanced annually in March to account for delistings and new listings. 
Necessary data on the stocks and companies is extracted from Thomson Reuters Refinitiv 
Eikon Datastream, while state-ownership status is retrieved from the website of the Agency 
of Enterprise Development, an agency of the Ministry of State Planning and Investment. 
State-ownership status for the entire period is determined by current state-ownership status 
for two reasons. First, ownership data on that website only reflect the current situation. 
Second, if a company still has state capital in 2021, it can be assumed to have state capital in 
the past, since the trend for the studied period is of SOEs equitization and governmental 
divestment.  
The sample size is 722 companies after the last rebalance. The sample size and other statistics 
by rebalance periods can be viewed in Table 3. 
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Table 3 Sample coverage for Vietnamese stock market 
This table includes the number of companies in the sample, the total market cap in million USD of all those companies, the companies’ average Book-to-Market ratio (B/M ratio is calculated as book equity divided by market capitalisation, at the end of December year t-1), their average OP ratio (OP ratio is calculated as ((Revenue – COGS – SG&A – Interest expense)/ book equity, at the end of December year t-1), and their average Investment ratio (Investment ratio is calculated as ((Total Assetst-1 – Total Assetst-2)/ Total Assetst-2 at the end of December year t-1). Exchange rate USD-VND was taken at the end of December year t-1. 

Year Company Market cap (USD mn) Average Book to market ratio 
Average OP ratio Average Investment ratio 

2015 566 39,562.57 2.23 8.35 0.15 
2016 596 48,434.02 2.07 7.09 0.17 
2017 646 64,595.31 2.44 6.62 0.25 
2018 683 111,768.45 1.97 0.21 0.11 
2019 696 106,134.12 2.28 0.14 0.11 
2020 711 91,293.46 3.15 0.13 0.11 
2021 722 173,040.09 2.11 0.18 0.54 

 
4.2 Independent Variables 
4.2.1 The FF multifactor models’ independent variables 
The first independent variable is the Market factor (also market risk premium), or market 
excess return (RMt − RFt), which equals the value-weighted return on the “market portfolio” 

minus the risk-free rate at time 𝑡. The “market portfolio” consists of all available equities 
listed on HNX and HOSE. The risk-free rate will be the 1-year Vietnamese government bond 
yield converted to monthly rate. 
The four remaining factors of size (SMB), value (HML), profitability (RMW), and 
investment (CMA) are formed by sorting stocks into 6 groups in 2x3 matrix. Fama and 
French (2015) stated that this sorting is preferable because their FF model is not sensitive to 
how factors are defined and that 2x3 sorting is more flexible in including or excluding the 
new factors into the model. The 2-height side of the sorting matrix is size, and the 3-width 
side is either B/M, operating profitability, or investment. The sorting is applied after the 
annual rebalance.  
First, for SMBB/M and HML factors, sample stocks are independently sorted into 2 Size Small 
and Big groups, and into 3 B/M High, Middle, and Low groups. For the size groups, the 
median market capitalisation of sample stocks at the end of March of year t is the boundary 
between the two Small and Big Groups, and the 30% and 70% quantile of sample stocks’ 



  

21  

B/M ratios (which are book equity divided by market capitalisation) at the end of December 
year t-1 are the two boundaries for the 3 High, Neutral, and Low groups. The sorting 
generates six groups according to market capitalization and book-to-market ratio, which are 
recorded as S/H, S/N, S/L, B/H, B/N and B/L as shown in Figure 1. 
Figure 1 Double sorting with respect to market capitalization and B/M 
 B/M 

High Neutral Low 
Market Cap Small S/H S/M S/L 

Big B/H B/M B/L  
The Value factor HML is formed by taking the average of two high-B/M portfolios’ returns 

(Small/High and Big/High) minus that of two low-B/M portfolios’ returns (Small/Low and 

Big/Low). The Size factor SMBB/M is the average of 3 Small stock portfolios’ returns minus 
that of 3 Big stock portfolios’ returns. 
For the profitability factor RMW, the 30th and 70th quantile boundaries for the 3 groups of 
Robust, Neutral, and Weak are rated by the operating profitability (OP) ((Revenue – COGS – 
SG&A – Interest expense)/ book equity, at the end of December year t-1); the RMW factor is 
the average of 2 robust OP portfolios’ returns (Small/Robust and Big/Robust) minus that of 2 

weak OP portfolios’ returns (Small/Weak and Big/Weak). The Size factor SMBOP is the 
average of 3 Small stock portfolios’ returns minus that of 3 Big stock portfolios’ returns. 
For the investment factor CMA, the 30th and 70th quantile boundaries for the 3 groups of 
Conservative, Neutral, and Aggressive are the investment rate (Inv) ((Total Assets t-1 – Total 
Assetst-2)/ Total Assetst-2 at the end of December year t-1; this is also called the total asset 
growth rate); the Investment factor is the average of three conservative Investment portfolios’ 

returns minus that of three aggressive Investment portfolios’ returns. The Size factor SMBInv 
is the average of 3 Small stock portfolios’ returns minus that of 3 Big stock portfolios’ 

returns. 
The size factor SMB equals the average of SMBB/M, SMBOP, and SMBInv. 
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Factor construction Formulas: 
SMBB/M = (S/H + S/N + S/L)/3 – (B/H + 
B/N + B/L)/3 
SMBOP = (S/R + S/N + S/W)/3 – (B/R + 
B/N + B/W)/3 
SMBInv= (S/C + S/N + S/A)/3 – (B/C + 
B/N + B/A)/3 

SMB = (SMBB/M + SMBOP + SMBInv)/3 
HML = (S/H + B/H)/2 – (S/L + B/L)/2 
RMW = (S/R+ B/R)/2 – (S/W + B/W)/2 
CMA = (S/C + B/C)/2 – (S/A + B/A)/2 

4.2.2 Ownership factor 
Based on evidence of government ownership’s impact on firms’ performance, on Zhang’s 
(2021) adjusted factor model research, and on results from past factor models’ research in 

Vietnam, this study decides on constructing a state-ownership factor similar to Zhang’s 

(2021) OWNERSHIP_1 factor. This decision is to both build on Zhang’s findings, but for the 

Vietnamese market, and to address the consistent past findings that non-adjusted factor 
models (such as CAPM, FF-3, FF-5) are unable to fully explain stock returns for SOEs. 
In addition, while research by Nguyen (2018) shows that there exists a source of data that 
records granular level of state ownership, this research was unable to access that same source 
due to a lack of resources. Therefore, constructing the Ownership factor that mirrors Zhang’s 
(2021) method both solves this data availability problem and builds on the literature for 
adjusted factor model with government ownership factor. 
At each annual rebalance, the samples are separated into 2 equal-weighted portfolios of SOEs 
and non-SOEs, and each portfolio’s return is calculated. The Ownership factor is the 
difference in return between the non-SOEs and the SOEs: 
Ownership = non_SOEs’ portfolio’ returns – SOEs portfolio’ returns 
4.3 Dependent Variables 
The dependent variable, Rit−RFt, is the return on the asset 𝑖 minus Vietnamese government’s 
1-year bond yield converted to monthly rate at time 𝑡.  
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4.4 Model Performance Measures 
4.4.1 Asset Pricing test 
The first step is to test whether the adjusted five-factor model with government ownership 
factor has additional explanatory power in Vietnam’s stock market beyond the CAPM, FF-3, 
and FF-5 model. This paper regresses the excess return of each stock on the CAPM, FF-3, 
FF-5, and the adjusted FF-5 model with Ownership factor. 
The point of asset pricing tests revolves around how the risk premium of a security should 
depend on its market beta and/or other measures of systematic risk. A classic testing 
approach for the CAPM by Black, Jensen, and Scholes (1972) is to examine the intercepts in 
regressions of excess test-portfolio returns on market excess returns. Provided the CAPM’s 

implication of the market portfolio being efficient, the intercepts (alpha) should equal zero. 
An alpha that is indistinguishable from zero (an insignificant alpha) is a necessary, but not 
sufficient, condition for the model to fully explain the portfolio returns. 
To determine whether the intercept is different from 0, this research employs the alpha-based 
analysis with 3 primary statistics: (i) GRS statistic, (ii) average absolute value of regression 
intercepts (alphas), and (iii) average adjusted R2. Gibbons, Ross, and Shanken (1989) used 
the GRS statistics to test the null hypothesis that the intercepts from the asset pricing 
regressions are jointly equal zero. The average absolute value of the intercepts helps assess 
whether the regression intercepts are close to zero. The average adjusted R2 is to examine the 
degree of variation in average returns that is explained by each model. The 3 different asset 
pricing models are compared on these 3 metrics. 
In addition, the analysis of univariate characteristics is also featured to aid in the discussion 
of factors’ effects. 
Regression Formulas: 
FF-3: 𝑅𝑖𝑡 − 𝑅𝐹𝑡 = α𝑖 + 𝑏𝑖(𝑅𝑀𝑡 − 𝑅𝐹𝑡) + 𝑠𝑖𝑆𝑀𝐵𝑡 + ℎ𝑖𝐻𝑀𝐿𝑡 + 𝑒𝑖𝑡          
FF-5: 𝑅𝑖𝑡 − 𝑅𝐹𝑡 = α𝑖 + 𝑏𝑖(𝑅𝑀𝑡 − 𝑅𝐹𝑡) + 𝑠𝑖𝑆𝑀𝐵𝑡 + ℎ𝑖𝐻𝑀𝐿𝑡 + 𝑟𝑖𝑅𝑀𝑊𝑡 + 𝑐𝑖𝐶𝑀𝐴𝑡 + 𝑒𝑖𝑡          
Adjusted FF-5: 𝑅𝑖𝑡 − 𝑅𝐹𝑡 = α𝑖 + 𝑏𝑖(𝑅𝑀𝑡 − 𝑅𝐹𝑡) + 𝑠𝑖𝑆𝑀𝐵𝑡 + ℎ𝑖𝐻𝑀𝐿𝑡 + 𝑟𝑖𝑅𝑀𝑊𝑡 + 𝑐𝑖𝐶𝑀𝐴𝑡 + 
oiOwnershipt + 𝑒𝑖𝑡          
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4.4.2 Factor Spanning test – Pricing FF-3 and FF-5 factors 
An alternative method for asset model comparison analysis is a competition in pricing 
standard factor returns, in this case the 3 and 5 factors in the FF-3 and FF-5, respectively (Liu 
et. al., 2019; Ahmed et. al., 2019; Barillas and Shanken, 2018).  The analysis of a multifactor 
model performance should examine the degree to which the model can price portfolio returns 
and whether any factor in the model can be fully explained by the other ones (Barillas and 
Shanken, 2018). 
The factor spanning tests are to see whether the Ownership factor can be fully explained by 
other factors in the FF-3 and FF-5. These tests regress the Ownership factor on each of the 
FF-3 and FF-5 factors, individually and jointly, and then regress each of the FF factors back 
on the Ownership factor. The values of regression intercepts are then used to determine 
whether the effects of Ownership factor are already captured by other factors, and vice versa. 
Regression Formulas: 
Ownership𝑡 = α𝑖 + 𝑏𝑖(𝑅𝑀𝑡 − 𝑅𝐹𝑡) + 𝑒𝑖𝑡 
(Model 1) 
Ownership𝑡 = α𝑖 + 𝑠𝑖𝑆𝑀𝐵𝑡 + 𝑒𝑖𝑡 (Model 2) 
Ownership𝑡 = α𝑖 + ℎ𝑖𝐻𝑀𝐿𝑡 + 𝑒𝑖𝑡 (Model 3) 
Ownership𝑡 = α𝑖 + 𝑟𝑖𝑅𝑀𝑊𝑡 + 𝑒𝑖𝑡 (Model 4) 
Ownership𝑡 = α𝑖 + 𝑐𝑖𝐶𝑀𝐴𝑡 + 𝑒𝑖𝑡 (Model 5) 
Ownership𝑡 = α𝑖 + 𝑏𝑖(𝑅𝑀𝑡 − 𝑅𝐹𝑡) + 𝑠𝑖𝑆𝑀𝐵𝑡 
+ ℎ𝑖𝐻𝑀𝐿𝑡 + 𝑒𝑖𝑡 (Model 6) 

Ownership𝑡 = α𝑖 + 𝑏𝑖(𝑅𝑀𝑡 − 𝑅𝐹𝑡) + 𝑠𝑖𝑆𝑀𝐵𝑡 
+ ℎ𝑖𝐻𝑀𝐿𝑡 + 𝑟𝑖𝑅𝑀𝑊𝑡 + 𝑐𝑖𝐶𝑀𝐴𝑡 + 𝑒𝑖𝑡 
(Model 7) 
𝑅𝑀𝑡 − 𝑅𝐹𝑡 = α𝑖 + oiOwnershipt + 𝑒𝑖𝑡 
𝑆𝑀𝐵𝑡 = α𝑖 + oiOwnershipt + 𝑒𝑖𝑡  
𝐻𝑀𝐿𝑡 = α𝑖 + oiOwnershipt + 𝑒𝑖𝑡 
𝑅𝑀𝑊𝑡 = α𝑖 + oiOwnershipt + 𝑒𝑖𝑡 
𝐶𝑀𝐴𝑡 = α𝑖 + oiOwnershipt + 𝑒𝑖𝑡 
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5. RESULTS AND DISCUSSIONS 
This section includes the description, discussion, and analysis of the factor statistics and the 
test results. Section 5.1 examines the effects of 5 factors: size, value, profitability, 
investment, and government ownership. Section 5.2 discusses the summary factor returns’ 

statistics and correlations among the factors. Section 5.3 and 5.4 analyse the asset pricing 
results and the factor spanning test results respectively. 
5.1 Patterns in Factors 
The first discussion point for the results is on the effects of the factors; these effects can be 
seen through the factor patterns in average returns across portfolios. Section 5.1.1 to 5.1.5 
discuss the five effects: size, value, profitability, investment, and state-ownership. Table 4 
shows time-series averages of monthly excess returns, B/M, OP, and Investment ratios of the 
test portfolios. 
The following discussion follows the univariate characteristics’ analysis, and so its 

interpretation must be considered alongside other sections, since Fama and French (2015) 
found that these characteristics may deviate from the slopes of multivariate regression. 
Nevertheless, comparison of these two analyses may uncover further insights.  
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Table 4 Characteristics of value-weighted single-sorted portfolios: Time-series averages of excess returns, B/M, OP, and Investment ratios of test portfolios formed on Value, Profitability, Investment, or Ownership; January 2015 - December 2021, 84 months 
The table rows refer to averages of excess returns, B/M, OP, and Investment ratios of test portfolios while the table columns refer to Value, Profitability, Investment, and Ownership groups. Columns are in ascending order; for B/M: Low to High; for OP: Weak to Robust; for Inv: Conservative to Aggressive; and for Ownership: Non-SOE (no state ownership) to SOE. For average excess return of test portfolios, monthly excess return is equal to monthly return minus Vietnam 1-year government bond yield converted to monthly basis. For average B/M of test portfolios, B/M is equal to book equity divided by market capitalization. For average OP, OP is equal to revenue minus COGS, SG&A, and interest expense, all divided by book equity. For average Inv, Inv is equal to total asset growth rate. 

 
Table 5 Average monthly excess returns of double-sorted portfolios: Time-series averages of excess returns of test portfolios sorted by Size and Value, Profitability, or Investment; January 2015 - December 2021, 84 months 
The table rows refer to size groups while the table columns refer to B/M, profitability, and investment groups. Both rows and columns are in ascending order; for Size: Small to Big; for B/M: Low to High; for OP: Weak to Robust; for Inv: Conservative to Aggressive. The intersections of rows and columns form double-sorted portfolios. For average excess return of test portfolios, monthly excess return is equal to monthly return minus Vietnam 1-year government bond yield converted to monthly basis 

Book-to-Market Low Neutral High 
Market capitalization Small 1.66% 2.17% 2.30% 

Big 1.35% 2.09% 2.14% 
Profitability Weak Neutral Robust 
Market capitalization Small 1.63% 2.17% 2.70% 

Big 0.41% 1.76% 1.45% 
Investment Conservative Neutral Aggressive 
Market capitalization Small 1.73% 1.98% 2.97% 

Big 0.63% 1.33% 2.33% 
 
  

  Book-to-Market Profitability Investment Ownership 
Low Neutral High Weak Neutral Robust Conservative Neutral Aggressive Non-SOE SOE 

Average excess return 
-1.24% -0.45% -0.44% -0.90% -0.86% -0.07% -1.14% -0.83% 0.26% -0.68% -0.82% 

Average B/M 0.60 1.36 5.36 3.10 2.18 1.80 2.23 2.38 2.36 2.22 2.28 
Average OP 0.26 0.13 0.10 0.01 0.12 0.35 0.16 0.15 0.17 0.14 0.19 
Average INV 0.12 0.25 0.18 0.34 0.15 0.16 -0.12 0.06 0.73 0.14 0.23 
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5.1.1 Size effect 
From Table 5, the size effect can be clearly observed for all portfolios. Average returns all 
fall when going from small stocks to big stocks, corresponding to the findings from Fama-
French (2015) and Nguyen et al. (2015). Using the same analysis, Nguyen (2016) obtained 
the opposite result, while Nguyen (2018) recorded conflicting evidence on size effect. 
5.1.2 Value effect 
From Table 4, the value effect is clear and consistent with theory. Stock returns improved 
going from Low to Neutral to High B/M, with a significant rise going from Low to Neutral 
B/M. From Table 5, the value effect is clearly observed in all portfolios.  
These behaviours are in line with previous research’s findings, which also record clear value 
effect (Fama and French, 2015; Nguyen et al., 2015), but these results conflict with the 
inconsistent value effect identified in Nguyen (2016) and Nguyen (2018).  
5.1.3 Profitability effect 
The profitability effect, built on the intuitive assumption that firms with more robust 
profitability should generate higher returns than those with weaker, can be clearly observed in 
Table 4 and to a certain extent in Table 5. While the effect is not smooth, this unsmoothness 
is also observed in Fama and French (2015), Nguyen (2018), Nguyen et al., (2015), and 
Nguyen (2016).  
5.1.4 Investment effect 
The investment effect, where stocks of firms with aggressive investments are expected to 
yield smaller returns than those with conservative investment, is found in Fama and French’s 

results (2015) and implied in Modigliani’s valuation formula. However, in both Table 4 and 
Table 5, a complete reversal of this effect is observed. While contradicting Fama and 
French’s (2015) findings, this reverse is observed in Nguyen (2018), Nguyen et al. (2015), 
and Nguyen (2016), suggesting a possible structural difference in pricing mechanism between 
the Vietnamese and the US market. 
5.1.5 Ownership effect 
The state-ownership effect as defined here is where private companies create higher returns 
than SOEs, and this effect is observed in Table 4, further supporting previous evidence 
identified by Nguyen (2018) and Nguyen et al. (2015).  
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5.2 Summary Factor Returns’ Statistics 
Table 6 Summary Statistics for Factor Returns; January 2015 - December 2021, 84 months 
This table presents the mean, standard error, median, standard deviation, sample variance, kurtosis, skewness, range, min, and max of the monthly factor returns. Rm-Rf is the value-weighted return on the market portfolio of all sample stocks minus Vietnam 1-year government bond yield converted to monthly basis; SMB – the size factor; HML – the value factor; RMW – the profitability factor; CMA – the investment factor; and Ownership – the Ownership factor. All the factors (except Rm-Rf) are constructed from independent sorts of stocks into 2 Size groups and 3 Value groups, 3 Profitability groups, 3 Investment groups, or 2 Ownership groups. 
  Rm-Rf SMB HML RMW CMA Ownership 
Mean 0.79% 0.65% 0.72% 1.06% -1.47% 0.16% 
Standard Error 1.35% 0.47% 0.50% 0.40% 0.32% 0.48% 
Median 0.12% 0.61% 0.20% 1.33% -1.05% 0.05% 
Standard Deviation 0.12 0.04 0.05 0.04 0.03 0.04 
Sample Variance 0.02 0.00 0.00 0.00 0.00 0.00 
Kurtosis 3.46 0.75 1.93 0.37 2.25 1.95 
Skewness 0.34 0.04 0.90 -0.34 -0.75 0.18 
Range 0.90 0.23 0.24 0.18 0.19 0.29 
Minimum -42.99% -11.95% -8.32% -8.81% -12.82% -12.80% 
Maximum 47.27% 11.26% 16.03% 8.95% 6.37% 15.75% 
 
Table 6 presents the summary statistics for the factors. From January 2015 to December 
2021, among all five factors, the Profitability portfolio yields the highest mean monthly 
return at 1.06% (13.49% annually, standard deviation of 4%), while the Market (Rm – Rf) one 
has the second highest average at 0.79% (9.9% annually, standard deviation of 12%). These 
statistics substantiate the previous univariate analysis that there is a strong positive 
profitability effect in the sample, consistent with previous research by Fama and French 
(2015), Nguyen (2018), Nguyen et al., (2015), and Nguyen (2016). On the Market factor’s 
performance, the positive returns match results from Fama and French (2015) on the US 
market and from Nguyen (2018) on the Vietnamese market; however, this contradicts 
findings from Nguyen et al. (2015) and Nguyen (2016) on the Vietnamese market, which 
found negative market factor returns. Size and Value factors exhibit a relatively small 
monthly positive mean return, at 0.65% (8.08% annually) and 0.72% (8.99% annually) 
respectively. On the other hand, Investment factor show strong negative monthly returns, at -
1.47% (-16.28% annually). These results suggest that companies with aggressive investments 
tend to perform better than the conservative one, strongly contradicting Fama and French’s 
(2015) results from the US; this conclusion is however in line with findings from Nguyen 
(2018) and Nguyen (2016) on the Vietnamese markets and matches the previous results from 



  

29  

the univariate analysis. Ownership factor exhibits a small positive monthly return at 0.16% 
(1.94% annually) with standard deviation of 4%, matching the small ownership effect found 
in the univariate analysis and findings from Zhang (2021). 
Ownership factor and Market factor have the highest range, while the RMW has the lowest. 
Standard deviations are low for all factors, with Market having the highest at 12% and CMA 
having the lowest at 3%, matching findings from Nguyen (2016). That the Market factor has 
the greatest range and standard deviation is also found in Zhang (2021), Nguyen (2018), 
Nguyen (2016), Nguyen et al. (2015), and Fama and French (2015). In addition, it is notable 
that aside from the Market factor, all other factors’ kurtoses are lower than 3, contradicting 
the oft-observed fat-tail phenomenon in financial time-series returns (Zhang, 2021; Nguyen et 
al., 2015; Eom, Kaizoji, and Scalas, 2019; Rachev, Rocheva-Iotovo, and Stoyanov, 2010; 
Stoyanov, Rachev, Racheva-Yotova, and Fabozzi, 2011). This is, however, in line with 
Nguyen (2016). 
In addition to the summary statistics, the cumulative factor returns chart can demonstrate the 
change in each factor in greater detail.  
Figure 2 Cumulative returns of the market risk premium, four Fama-French factors, and the Ownership factor (profit reinvested); January 2015 - December 2021, 84 months in total 
Rm-Rf is the value-weighted return on the market portfolio of all sample stocks minus Vietnam 1-year government bond yield converted to monthly basis; SMB (small-minus-big) is the size factor; HML (high- minus-low) is the value factor; RMW (robust-minus-weak) is the profitability factor; CMA (conservative-minus-aggressive) is the investment factor; Ownership (non-SOE-minus-SOE) is the Ownership factor. All the factors (except Rm-Rf) are constructed from independent sorts of stocks into 2 Size groups and 2 Value groups, 3 Profitability groups, 3 Investment groups, and 2 Ownership groups. 
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The Profitability factor has occupied a consistently high cumulative returns over the entire 
period, matching Nguyen’s (2018) findings, ending at 88.63% on December 2021.    
The Size factor’s cumulative returns fluctuate between the 0 and 50% mark for most of the 
period, only climbing above it during 2021 to end at 54.41%. On the other hand, the Value 
factor’s cumulative returns fluctuate between the 0 and -50% mark for most of the period, 
and then experience a strong rise since early 2020 to end at the all-time high of 60.17%.  
The Investment factor has the lowest cumulative return, below 0% for the entirety of the 
period. This further supports the conclusion that in Vietnam, companies with conservative 
investment underperform the aggressive ones. In contrast, the Market factor’s cumulative 
returns, despite also staying below 0% for most of the period, observed a strong recovery 
since March 2020, rising from -186.31% then to 66.19% in December 2021.   
The Ownership factor fluctuates between -30% and 15%, staying around the 0% mark for 
most of the period. However, it does show an unsteady climb from March 2018 to end at 
13.5% in December 2021. 
In conclusion, except for Profitability (RMW), the factors examined here show either an 
inconsistent (Size, Value, and Market) or even an opposite effect (Investment) than that 
expected from Fama and French (2015). 
5.2.1 Correlations between Factors 
The correlation matrix of the tested factors is presented in Table 7. 
Table 7 Correlations between factors; January 2015 - December 2021, 84 months.  
Rm-Rf is the value-weighted return on the market portfolio of all sample stocks minus Vietnam 1-year government bond yield converted to monthly basis; SMB (small-minus-big) is the size factor; HML (high- minus-low) is the value factor; RMW (robust-minus-weak) is the profitability factor; CMA (conservative-minus-aggressive) is the investment factor; Ownership (non-SOE-minus-SOE) is the ownership factor. All the factors (except Rm-Rf) are constructed from independent sorts of stocks into 2 Size groups and 2 Value groups, 3 Profitability groups, 3 Investment groups, and 2 Ownership groups. 
  Rm-Rf SMB HML RMW CMA Ownership 
Rm-Rf 1           
SMB -0.54 1         
HML 0.57 -0.02 1       
RMW -0.01 -0.31 -0.34 1     
CMA -0.24 0.36 0.14 -0.10 1   
OWNERSHIP -0.56 0.90 -0.07 -0.39 0.31 1 
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The Ownership returns show strong correlation with Market factor (negative) and Size factor 
(positive), while showing weak negative correlation with Value factor and moderate 
correlation with Profitability (negative) and Investment (positive). While Zhang (2021) also 
identified strong positive correlation with Size factor, strong positive correlation with Market 
and strong negative correlation with Value were observed in the Chinese market instead. 
While the correlations between other factors are mostly weak, two outliers exist. First, the 
Market-Size ((Rm-Rf)-SMB) is strongly negatively correlated at -0.54, indicating that small 
companies perform worse when market shows strong performance; consistent with findings 
from Nguyen (2018), Nguyen et al. (2015) (weak negative correlation), and Nguyen (2016), 
but opposite to Fama and French (2015), who found strong positive correlation instead. 
Second, the Market-Value (HML-(Rm-Rf)) is strongly positively correlated at 0.57, matching 
Nguyen’s (2018), Nguyen et al., (2015), and Nguyen’s (2016) results, but once again 
inconsistent with Fama and French (2015) findings. 
Profitability factor is negatively correlated with all other factors, showing the same results as 
previous research on international and Vietnamese markets (Fama and French, 2015; 
Nguyen, 2018; Nguyen et al., 2015; Nguyen, 2016).  
The large negative correlation between Size (SMB) and Value (HML) factors observed in 
Fama and French’s (2015) research is not seen here; instead, the small positive correlation, 
found in Nguyen (2018), Nguyen et al. (2015), and Nguyen (2016), is observed. The positive 
correlation between HML and Investment (CMA) factors can also be seen in most previous 
literature (Fama and French, 2015; Nguyen, 2018; Nguyen et al., 2015; Nguyen, 2016), 
although that correlation here is weak in comparison to those previous findings. 
That the Market-Size, Market-Value, and Size-Value correlations observed here are in line 
with previous findings on the Vietnamese market but contradict Fama and French’s (2015) 
US results indicate a possible difference in the characteristics of Vietnamese and US market. 
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5.3 Asset Pricing Test 
This section aims to answer the first hypothesis of this paper, that the adjusted FF-5 model 
with government ownership factor has more explanatory power than the CAPM, the FF-3, 
and the FF-5. Two main analyses constitute this section, the first focusing on the average 
adjusted R2 and the average absolute alpha value of the regressions of excess returns of each 
stock on the four tested models, and the second on the tests’ GRS statistics. The average 
absolute value of the intercepts (alphas) A|α| can show if the alphas are close to zero. The 
average adjusted R2 is to assess to which degree the models capture the variation in average 
returns explained by each model. GRS statistics, from Gibbons, Ross, and Shanken (1989), 
test the null hypothesis that the alphas from the models’ regressions are jointly equal zero. 
These three metrics are compared to assess the relative performance of these 4 models. 
The average absolute value of alpha, average adjusted R2, average absolute t-statistic, and 
percentage of absolute t-statistic larger than 2 are reported in Table 8. According to the 
alpha-based analysis framework, a significant alpha shows the effect of information not 
captured in the models and that the alpha would be zero if the asset model perfectly captures 
the expected returns.  
Table 8 The regressions of excess return of each stock on CAPM, FF-3, FF-5, and adjusted FF-5 
This table reports the average absolute value of alpha, the average adjusted R2, the average absolute t-statistic, and the percentage of absolute t-statistic larger than 2 for the regressions of excess return of each stock on the CAPM, FF-3, FF-5, and adjusted FF-5. The sample period is from January 2015 to December 2021 – 84 months. 
  CAPM FF-3 FF-5 Adjusted FF-5 
Average absolute value of alpha 0.015 0.020 0.023 0.023 
Average adj R2 13.03% 16.73% 17.30% 17.54% 
Average |t-value| 1.118 1.365 1.244 1.236 
Percentage of |t-value|>2 15.10% 22.99% 18.84% 18.01% 
No. of regressions 722 722 722 722 
 
On the first metric of A|α|s, the A|α| for the adjusted FF5 is the highest at 2.3%, with the 
highest R2 at 17.54%; the adjusted FF-5 also has the second lowest average |t-value| and the 
second lowest % of |t-value| > 2 as computed from 722 regressions. Aside from the A|α| 
criterion, the adjusted FF-5 model appears to be an upgrade from the FF-3 (in line with 
Zhang’s (2021) results), and to a certain extent, the FF-5. That the FF-5 model, as based on 
A|α|, performs worse than the CAPM and the FF-3 contradicts findings from Nguyen (2018), 
Nguyen et al. (2015), and Nguyen (2016). 
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CAPM has the lowest A|α|, lowest |t-value|, and lowest % of |t-value| > 2, but it also suffers 
from the lowest adjusted R2. Next, FF-5 is, by most metrics, superior to the FF-3, except for 
its higher A|α|. As for the FF-3, it is the worst performing model by average |t-value| and % 
of |t-value| > 2, and it is the second worst performing by adjusted R2 and A|α|. 
The GRS statistics and their corresponding p-values are shown in Table 9. As the GRS test is 
the statistical F-test for the hypothesis that all the alphas are zero, the lower the GRS is, the 
higher its p-value will be and the more likely that the null hypothesis of all the alphas are 
jointly equal to zero will be correct. If this hypothesis is correct, the model has captured all 
information relevant to asset price.  
Table 9 GRS statistics (and their p-values) for the intercepts of the regressions of excess return of each stock on CAPM, FF-3, FF-5, and adjusted FF-5, as grouped by Value, Profitability, and Investment portfolios.  
GRS statistic, derived by Gibbons, Ross, and Shanken (1989), is used to test the null hypothesis that the intercepts from the asset pricing regressions are jointly equal zero. The sample period is January 2015 to December 2021, 84 months. 
    CAPM FF-3 FF-5 Adjusted FF-5 

B/M portfolios GRS F-statistic 13.567 13.745 9.747 9.732 
p-value 1.927E-10 1.819E-10 7.181E-08 7.813E-08 

OP portfolios GRS F-statistic 13.621 12.484 7.933 7.765 
p-value 1.788E-10 1.054E-09 1.345E-06 1.861E-06 

INV portfolios GRS F-statistic 17.955 16.270 6.307 6.174 
p-value 6.583E-13 6.714E-12 2.233E-05 2.916E-05  

The results show that the GRS tests reject all models, indicating that some informational 
content is not fully captured to explain asset returns. Given this premise and the preceding 
theoretical basis, the models’ performance can be ranked according to how low their GRS 
statistics are. By this metric, all models perform as expected, with ascending efficiency from 
CAPM to adjusted FF-5. The only exception is in the Value portfolios, where CAPM 
performs better than FF-3. These GRS results mirror those from Fama and French (2015), 
where the GRS tests reject all models as well.  
Once again, the adjusted FF-5 model shows more explanatory power than the other 3 models.   
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5.4 Factor Spanning Test 
The factor spanning tests, in addition to providing additional results for the first hypothesis, 
seek to address the second hypothesis of whether the government ownership factor can be 
fully explained by existing factors in the other three models. The accomplishment of this task 
is divided into two parts, the first examining the regressions of Ownership factor on other 
factors, and the second looking into the regression of the other factors on the Ownership.  
5.4.1 Regressing Ownership on FF factors 
Table 10 The regressions of Ownership on FF3 and FF5 factors. T-statistics are presented in parentheses. *** p<.01, ** p<.05, * p<.1. The sample period is January 2015 through December 2021, with 84 regressions. 
This table reports the slope coefficients and intercepts from the regression of Ownership on Market, Size, Value, Profitability, and Investment factors. Models 1 to 5 present results for univariate specifications using only Market, Size, Value, Profitability, and Investment, respectively, as the independent variable. Models 6 and 7 present results from the multivariate specification using all FF-3 factors and FF-5 factors, respectively, as independent variables.  
  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

Rm – Rf -0.201***         -0.042 -0.041 
(-6.15)         (-1.529) (-1.523) 

SMB   0.920***       0.855*** 0.810*** 
  (18.31)       (13.106) (12.43) 

HML     -0.066     0.012 -0.041 
    (-0.62)     (0.1912) (-0.6324) 

RMW       -0.466***     -0.1943*** 
      (-3.79)     (-3.0712) 

CMA         0.462***   -0.022 
        (2.939)   (-0.2892) 

Intercept 0.003 -0.004** 0.002 0.007 0.008 -0.004* -0.001 
(0.79) (-1.997) (0.42) (1.397) (1.624) (-1.678) (-0.4914) 

 
In Table 10, the regression of Ownership factor on CAPM and Fama-French factors show 
conflicting results. For Market, Size, Profitability, and Investment factors, Ownership shows 
significant relationship with the intercepts being insignificant as well, with Size factor as the 
only one with significant intercept. For Value factor, although the slope is insignificant, the 
intercept is significant. With this result, it can be said that the four factors of Market, Size, 
Profitability, and Investment can individually explain the Ownership factor. Of note is that 
the significant slopes show the same signs as the results from the correlations, where the 
Ownership factor shows significant correlations with Market, Size, Profitability, and 
Investment factors. 
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When regressed on the entire FF-3 or FF-5 factors altogether, a different picture emerged. 
Ownership factor now shows a significant and near-perfect positive relationship with the Size 
factor and a significant negative relationship with Profitability. The intercept when regressed 
on the FF-3 factors is significantly different from 0 at the 10% level, while the intercept when 
regressed on the FF-5 factors is insignificant. These results show that when introduced to the 
FF factors altogether, only the Size and Profitability factors have prediction value for the 
ownership factor. 
These findings are inconsistent with Zhang’s (2021) findings. Zhang (2021) found that 
Ownership has significant slopes with Market, Size, and Value factors, same as here, but it 
also has significant intercepts with those three factors as well, indicating that the Ownership 
factor in Zhang still holds uncaptured information. When regressed on FF-3, the Ownership 
factor’s significant relationships with the three aforementioned factors remain, but so does 
the significant intercept. All in all, for Zhang’s (2021) research on the Chinese market, 
Ownership has a significant relationship with all other factors but none of these factors can 
fully explain the Ownership factor. However, in this research on the Vietnamese market, the 
Ownership factor can be explained by 3 out of 5 FF-5 factors individually, and can be 
explained jointly by Size and Profitability. 
In addition, the Value factor’s apparent inability to predict the Ownership factor, in contrast 
to the other 4 FF-5 factors, supports Fama and French’s (2015) findings on the US stock 
market from 1963 to 2013 that the Value factor is redundant; this support, however, 
contradicts findings from Nguyen (2018) and Nguyen et al. (2015) that the Value factor is not 
redundant in asset pricing models for the Vietnamese market. 
These findings on Ownership factor’s relationships and intercepts with the other factors pose 
a persuasive case against its inclusion in an FF-5 model adjusted for the Vietnamese market. 
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5.4.2 Regressing FF factors on Ownership 
Table 11 The regressions of FF factors on Ownership. T-statistics are presented in parentheses. *** p<.01, ** p<.05, * p<.1. The sample period is January 2015 through December 2021, with 84 regressions.  
This table reports the slope coefficients and intercepts from the individual regressions of Market, Size, Value, Profitability, and Investment factors on the Ownership factor.  
  Rm – Rf  SMB HML RMW CMA 
Intercept 0.0104 0.005** 0.007 0.011*** -0.015*** 

(0.9256) (2.415) (1.438) (2.972) (-4.859) 
OWNERSHIP -1.569*** 0.873*** -0.072 -0.321*** 0.206*** 

(-6.15) (18.31) (-0.623) (-3.794) (2.939)  
Table 11 indicates fairly consistent results from the regression of Fama-French factors on 
Ownership. Most of the slope coefficients are significantly different from zero, indicating 
strong relationships between these factors and Ownership. However, in contrast with results 
from the previous section, most intercepts here are significant at the 5% level, showing that 
the Ownership factor cannot fully explain the effect of the other factors. The only two outliers 
are the Market and Value factors: the first has an insignificant intercept while the second has 
insignificant slope and intercept. The second finding mirrors results from Section 5.4.a. on 
Value-Ownership relationship.  
That the Ownership factor cannot fully explain the other factors while having strong 
relationships with them shows that it is an unsuitable addition to the FF-5 model since its 
inclusion will not add much informational value to that already captured in the existing 
factors. 
The findings on Market factor and Size factor here are the same as Zhang (2021), while 
showing opposite results on the Value factor. Zhang (2021) showed that both the intercept 
and slope of Ownership in relation to Value factor are significant.  
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6. CONCLUSIONS 
Recognising the research gap for multifactor model testing in emerging markets and for 
testing modified multifactor model with government ownership factor, this paper launched an 
investigation into the explanatory power of an adjusted FF-5 model in the Vietnamese stock 
market as compared to the CAPM, FF-3, and FF-5. This investigation uses two main 
approaches, the first being Asset Pricing tests and the second being Factor Spanning test. The 
asset pricing test is to compare the performance of the adjusted FF-5 to the CAPM, FF-3, and 
FF-5. The factor spanning test is to see if the Ownership factor is a meaningful addition to the 
model. The Ownership factor was constructed similarly to the methods of Zhang (2021), who 
tested an adjusted Carhart-4 on the Chinese market. The Ownership factor equals the 
difference between the returns of the non-SOE portfolio and the SOE portfolio. The data 
collection period ranges from January 2015 to December 2021, totalling 84 months’ worth of 
observations across 722 companies. 
The main findings of this study are laid out in section 6.1. 
6.1 Notable Findings and Discussion 
From the factors’ summary statistics and patterns, the profitability effect is clearly observed; 
market, size, value, and ownership effects are also observed but are weak or inconsistent, and 
investment effect is the opposite of the expected.  
Of these phenomena, the reverse investment effect, though contradicting results from US 
research (Fama and French, 2015), is intuitively in line with the expected behaviours of 
emerging markets and matches similar findings from the Vietnamese market (Nguyen, 2018; 
Nguyen et al., 2015; Nguyen, 2016).  
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Table 12 Patterns in Average Returns and Summary Statistics on Factors' Returns: Expectations of Factor Effects and Test Results     Expectations  Empirical Results 

Size effect Average return decreases with Size Average returns decrease with size in all cases. Average factor return supports this observation. 
Value effect Average return increases with B/M Average returns increase with B/M in all cases. Average factor return is positive and so supports this observation. 
Profitability effect Average return increases with OP Effect observed in both patterns and average factor returns. 
Investment effect Average return decreases with increasing Investment aggressiveness 

A reverse effect is seen in this research, in both patterns and average factor returns. 
 

Ownership effect Average return decreases with State Ownership 
Effect observed in both patterns and average factor returns. 

 
On the Asset Pricing Test, by the average adjusted R2 and the GRS statistics, the adjusted FF-
5 model performs the best; the adjusted FF-5 is also the second-best model by average |t-
value| and % of |t-value| >2. The CAPM, despite showing the best results for A|α|, |t-value|, 
and % of |t-value| > 2, suffers from the lowest adjusted R2 and highest GRS statistics. The 
FF-5 outperforms the FF-3 on all metrics except for A|α|. However, the relatively low R2 for 
all models, from 13.03% for CAPM to 17.54% for adjusted FF-5, suggests that these models 
leave much room for improvement in pricing Vietnamese risky assets. 
In contrast, Zhang’s (2021) results show that the adjusted factor model with government 
ownership factor performs better than the FF-3 and the Carhart-4 based on alphas and |t-
value|. In addition, contradicting the CAPM’s favourable performance in this study, Nguyen 
(2018) recorded that while, based on the GRS statistics, the CAPM outperforms the FF-3, it is 
still in that regard inferior to the FF-5. The CAPM is also the worst performer based on A|α| 
and R2 (Nguyen, 2018). Nguyen et al. (2015) also found the CAPM to be worse than the FF-3 
and FF-5 based on GRS statistics, A|α|s, and R2. 



  

39  

The Factor Spanning tests reveal that Market, Profitability, and Investment factors can fully 
explain the Ownership factor, and that the Ownership factor cannot fully explain the other 
factors as well, except for the Market factor. One remarkable exception is the Value factor’s 

apparent inability to account for the Ownership and vice versa. This non-relationship further 
supports Fama and French (2015) findings that the Value factor could be assessed as 
redundant. Another noteworthy point is how when the Ownership factor is regressed on the 
FF-5 factors altogether, a joint predictive power between Size and Profitability factors occurs. 
All in all, the Ownership factor proves to be a controversial addition to the FF-5 model since 
its inclusion does not appear to contribute meaningful informational content. This result 
heavily contradicts Zhang (2021), who identified that the Ownership factor can price the 
other factors and not the other way around here. 
In conclusion, the case for an adjusted FF-5 model with government ownership factor for the 
Vietnamese stock market is weak and inconclusive, with Asset Pricing test results supporting 
that the adjusted FF-5 performs arguably better than the CAPM, FF-3, and FF-5, while the 
factor-spanning test shows that this government ownership factor can be fully explained by 3 
out of 5 FF-5 factors, and thus does not warrant the addition to the model. 
6.2 Limitations and Recommendations for Future Research 
Due to constraints of time and resources, this research faces certain limitations. First, the 
study period of 84 months pales in comparison to studies from Fama and French (2015) with 
606 months (US market), Foye (2017) with 324 months (UK market), Huynh (2017) with 276 
months (Australian market), and Guo et al. (2017) with 240 months (Chinese market). This 
shortcoming has worrying implications for the tests’ statistical power and reliability. 

Nevertheless, compared to the govt ownership FF-5 research by Zhang (2021) (240 months 
on the Chinese markets), and the FF-5 research by Nguyen (2018) (102 months), Nguyen et 
al. (2015) (96 months), and Nguyen (2016) (60 months), this research has somewhat 
comparable, if below average, length of coverage. This issue of short data collection period 
will naturally self-correct with time, once the Vietnamese market has had time to mature, in 
both data availability and market behaviours in the coming years. The second limitation is 
that this research could benefit greatly from further robustness tests of factor models in 
Vietnam to validate its findings. The third limitation is that the classification of state 
ownership has not been as granular as desired. This issue is due to limited data collection 
capability. Fortunately, research by Nguyen (2018) does show that such a source of data 
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exists, and researchers with greater means and access can conduct future research with this 
methodology on a more nuanced level of state ownership. 
Certain findings during the course of this research have raised exciting prospects of future 
research as well. Among the observed effects, the reverse investment effect, though 
contradicting results from US research (Fama and French, 2015), is intuitively in line with the 
expected behaviours of emerging markets and is substantiated by similar findings from the 
Vietnamese market (Nguyen, 2018; Nguyen et al., 2015; Nguyen, 2016). In a fast-growing 
environment, firms that do not grow aggressively could risk leaving potential value 
uncaptured. Nonetheless, this could be a noteworthy premise for further testing to identify if 
this anomaly is present in other emerging markets as well. Lastly, conducting these tests with 
the Carhart 4-factor model or a modified FF-5 model with the momentum factor should yield 
additional valuable insights as well, since the momentum factor has a noticeable impact in 
many markets. 
6.3 Implications for Factor Model Testing and Privatisation in Vietnam 
The privatisation process of SOEs in Vietnam, despite being the primary, highly publicised 
political and economic goal, has faced delays and possible political obstacles in the past. This 
research, with its findings supporting the case of privatisation, should hopefully add to the 
body of knowledge on the efficiency of SOEs. As Vietnam further integrates into the global 
economy, an efficient asset market and efficient firms will be vital in ensuring the future 
prosperity of her people. 
On the Factor Model Testing, the inconclusive evidence on the effectiveness rankings 
between CAPM, FF-3, and FF-5 models, as well as the low R2 even for the best-performing 
adjusted FF-5 model, suggests that the debate on factor model applicability would yet require 
more research, investigation, and innovative modifications to be meaningfully applicable. 
Still, the superior performance of the adjusted FF-5 suggests that factor model testing on 
emerging markets could gain much from making market-specific modification.     
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